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C¥3 BOIH

Yabexucrounnur Mycraxun Pecnybmnka 6§an6 iwakanauniH, yoaara
Ty0 WAKTHMOWI V3rapriaap, THA XaKHAArn KOHYHHHAT Kabyd KHARHHILH
OJIHE TABIAHM QAT KaTop sHry pasudanapuu Kyiau. Xank xykanuru-
HHHL XaMMa coXanapH yuyH X03HPrH 3aMOH TanadbHra Kapol Gepaanral
MyTaxaccuchiapiu Tafi€pnaul ponsapt Macalanap KatoprlaH Kol O 0H.
Onxi YKYB lOpTJaaphaa Has3apui BHAuMAapH NyxTa, afliy na@Tia yHnad
amannérpa kKenr ¢oHaanaHa oJaAurad MyTaxacCHcaap eTHIITHPHLI
3apyp. Byduai MyTtaxaccdcaapui Taiépiauisa oAHH YKYB [OpTAapHLa
YkuTHAAANTAH ONWH MaTeMATHKAHHHT axaMmusth Kattaaup. Ulysk xam
TabKAAAAW JIO3UMKH, OMHH MaTeMaTHKaku ¥prataHul TanaGanapHu
dakaT KaTop MaTeMaTHK MabayMoTaap OHJaH TaHHWTHpHWAAH WGopaT
BGynmacnad, 6ankd MaHTHKWE GHKpAawra, OGuHO0apHH YHH TaTOHK
3THINTA XaM KapaTHaraninp. By aca ¥3 HasGaThla camapald YKHTRILAA
MyXHM oMuiiapial Gupn XucobAawraH Aapcaukaap, YKys Ky/isaHma-
JapHH RPaTHIIHK TAK030 3TMOKAA.

K§nuuauk onnil YKyB wpraapiia TafépnaHaiurad MyTaxacCHCRAMK-
napra Kapa® MaTeMaTHKa TYPAH XamMAa YKHTHIAAIH.

Ouaunil MaTeMaTHKAHHHT TYPJAH CcOXaJapHHH ¥3 UYHTa OJadWTaH,
Jeapan  Hapua MyTaXacCHCAHKAApra MoC KelafHran JAapCAHKHWHT
3apYPUATHHH 3bTHGopra oau€ Kynm uIAAMK «Ouxii MaTeMaTHKa
acocaapH» HH €3HIUra *a3M 3THAILH.

Maskyp Oupunun muna Gewra O6yaumaan ubopar. Hactnabxu
MabiymMoTaap ded ataaran OynuMia oARE MaTeMaTHKAaHH KYPHLUAA acoc
GVnanvran T¥naam, col, PyHKINS, TeHrMamanap Xamaa TeHrcH3nukiap
Gaén sTnaaan. '

Onuil anrefpa 6yauMuaa AeTepMuHAHTAAD, MaTPHLATap TYLIYHYAAE-
PH Ba YJApPHHUHI XoccanapH xeaTuHpuaaan. KefiHHuanauk 6y TYWYHYa-
JapiaH oit1anavnt TeHrnamanap CHCTEMAaCHHH e4Hll ypraHuaain.
AnreSpanunr acocHii TeopeMacH, I0KOPH JdapakaJH TEHIaMaJapHi
pajukananapaa eYHAaAurad Xampaa edHAMAfAHCaH XOoMJapH XaMm Wy
6¥Numaa Kapananw.

AHAMUTHK reoMeTpif GYJHMHIA ACOCHHE TEOMETPHK. oﬁ'bexmap—
TYFPH YU3HK, STPH YH3HK, TEKHMCAHK, CHPT Ba XOKa30Jap aHaluTHK ycya
épnamnaa yprasHiauwy 6aéH sTHnanu:



MareMaTHKk arasan3 OVauMH  GYHKUAA JHMUTH, Y3AYKCH3JHTH,
QYHKUHSAHHHT X0CH1a Ba AH¢QepeHUHasrapH, XOcHAaJap épaaMuia
OYHKUMAJIAPHE TEKIWHPHW MaB3YAAaPHHN ¥3 HUKIA OAANM.

Masxyp kurobun é3mnaa Myaaandaap ol MaTeMaTHKAHKRET aCOChil
TYWyHYAJlap Ba TacAHKMAPHHH MYMKHH Kahap cofna, aidu na#itaa
MaTeMaTHK KaTbUAT Ba 43UuAAHK GuiaaH 6aéH sTHanmiHra 3brulopHH
Kaparauaap. Bynaaa ynhapra kyn dnanap mobaifinuina oanit marematika-
HUMT TYpJaH coXanapu 6Viinya YKMra Mabpy3asaph Karta épfiaM Oepan.

Myaanudaap napcaux Kyaéamacuuy YKub, yHHNT cndaTuHn saxala
omupult  Gopachzard ¢dukp Ba MyJaoxXaszadapH ydyH npodeccop-
aap X. P. Jlarunmos xamaa P. P. Awyporra ¥3 MHHHATAOPUHIAHKIAPHHH
H3XO0p KNAaANAap Ba KATOGHUHT KaMUAAUKAapUHK BapTapad 3THWITA OHE
TakAHpAapH YUyH KHTOSXOHAapra aBBa/aal Tallakkyp Buagnpaanaap.



BACTJIABKH MABAYMOTNAP

- Oauh mareMmaTHKa ¥pTa MakTad MATEMATHKACHHUHT Yy3BHHA AaBOMH
6yaul, yau ypranuiuia ¥ypra Maktad MaTeMaTHKacH TaAHY Ba3H(PaCHHH
yrafian. Ailkn BaKTAa MaTeMaTHKAHUHT acocui TYWYHUaaaph (TeHraaMma,
dyHrHA Ba X. K.} ¥pra Makrad foupacHiaH KeHraHTHPHAHG, MaTeMa-
THK KATBHST Ba H3UHNIMK OwiaH GaéH 3THNAAH.

Hiy Basunathn strubopra oau, Maskyp 6¥iHMAa XakHKHI coRfap,
GYHKUHA, TeHTTaMa BA TEHFCH3NUKAaD, UWIYHHHT ACK FreoMeTPHK 1WaKkanap- -
HUHT MYXHM XoCcanapH KeNTHpHaaLd.

-BOB
XAKHKUHA COHNAP

1-§. Tynaam. Tynaamaap ycruaa amaanap

1. Tymsam tywysuacu. Tynaam TyiwlyRyacH MaTeMaTHKaHHHT
OOWNARFHY, afiHl NafiTaa MyXdM TyWyHUa apunad 6upH. YHu Macoaaap
€paamuia TYWYHTHPHIU KHiluH smac. Macanaw, ayautopusasard tanata-
aap T¥aamp, ikapaark KI{TDﬁﬂap TVnamy, Gup HyKTagan VTyBuH
TYFPH YH3HKNAD TYRAAMH, YOy ¥ ? —5x 4 6==0 KBaApaT TEHINaMaHHHT
Haau3napn tynaamu. Jlemak, Tynaam mawaym Oup OGearunapra sra
6YATan HapcadapHUHl MAKMYacUAaH TalIKHA TOMHAaP sKan. TynaaMmuay
TAWKKI 3ITraH Hapcaaap yHWAT 3MeMeHTrapd AeHHnalk.

Marematukaia TYnnam Gowr xapdaap GHNaH, YHHHT 3JeMeHTAapH
9ca KMYHK Xapthaap ©Ouaan OGearunadaau. Macanad, A, B, C—
TYRhamMaap, a, b, ¢ — TYNAAMHUNF daemenTaapy. Babiaw t¥nnamaap
YAGPHHHT 3JIeMeHTIapui#d KypcaTuln 6unab xam é3unaan. Macaaau, 2, 4
6, & 10 connapaan TallKWA TOOTaH TYRJTaM

A=1{2 4,6 8 10

KVpuHHIL Aa é3nnaahn.

Arap a 6upop A TYIAMHKHT 3MeMeHTH B¥aca, a€A Kabu é3unand Ba
«a seMeHT A Tynramra Teruun> 1e6 yKHAaly. Arap a ury TynjaMra
Ternuiin 6yamaca, yuaa a€A xabu éannann Ba «a 3nemenT A Tynaamra .
TerHWaH sMac» 1e6 yxnnaan. Macaaan, okopujgarn A tyonamaa L0€A,
15€4.

Arap A tinaam yekNn COHAATH 3aeMeHTAAPAAH Talllkua Tonran 6yaca,
deKAU TYRAGM, AKC XONAA Y weKcud Tinaan felinnann. Macanau, A=={2, 4,
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6, 8, 10} —vuewrn tymnam, Gup HyKTalan JTyBuM TYFPH YU3HKAAD
Tyl'lJlaMH 3Ca YCKCH3 T?nnam 6ynaau. Burta Xam anemedtra 3ra 6¥amarax
gn.nam Gyw t¥anam neiinrany Ba v (9 kabu SearmnaHann. Macanan,
+x+1=0 kBaapaT TeHrramaHuur XAKHKHA HAAM3AapHIaH Hﬁopar
tynaam 6¥m t¥naamM 6¥aaan (uynku Sy TenrsiaMa 6HTTA XaM XaKHKHH
MAAH3TA 3Ta 3Mac).

Hkkura E Ba F T¥nnamaapun Kapaittuk. Arap E TynnaMHAHT Xap GHp
JeMeHTH F TYIIaMHHAT XaMm 3aeMenTH 6yaca, £ t¥noram F tinaamuunr
Kucmu geimnazn Ba Eco F kabu Gearpaavanu.

Arap E < F Ba ¥3 nasGatnra F < E Gyaca, y Xonda E Ba F T¥naamaap
Oup-Gripura rTene rinaamaap pefinnanu Ba E=F kaGu &unanu.

2. Tynnamaap ycruna amamaap. Hxkura £ Ba F tynnamnap Sepuaran
5yﬂCHH

I-tawpud. Esa f rijniansapiune 6apaa sjementrapudan Taikua
ronearn A rtinaam E sa F rtgneamaep durunducu (Gupaqumacu)
Jdetiuradu aa
Kabu Geszuranadu. '

2-ravpud. E sa F rinaamaapuunz ymymid sseMeHTaapudan
rawikua ronean B rinsan E sa F rinaamaap kinairmacy (Kecuwmact)
deduaadu sa
’ B=ENF
kabu Gerzuaanadu.

3-tavpud. E rfnaamuune F Tihnaamea Teewwan Ofamacan
anementaapudan Tauikus ronean C tgnaam F rgnaamnune E rinaamdan
atupracu deliuradu aa

C=EN\F
rabu beazurandiu.

4-tabpud. Bupunuu saementu E rgnaamdan {a€E), uxxunuu
arementy F rinsamdar (b€ F) oarunub FOCUA KUAUHEAN Bapaa (a, b)
Kfpunuudaeu xcydraiucsapdan rysusean tinaam E sa F rinaasmaap-
nune tgrpu (Hexapr) kgnadriacy deliuaadu ea

EXF

Kabu beaeusranadu. Hemak,

_ E X F=|(a, b): afE, bEF.
Xycycad, E=F 6Varauna £ E=E? GS'/JIEI‘}IH.

I-Mmucoa Ywby
A=|l, 2, 3, 4,5, 6}, B={2, 4, 6, 8}, C=|{l, 3}
TYniamaapid Kapaiauk. Ev Tynaamnap yuyd
AUB={l, 2, 3, 4, 5, 6, &,

ANB={, 4, 6),
A\B={i, 3, 5},
B\A=18),

AyUC=ll, 2, 3, 4, 5, 6),



AncC={l, 3.
BNC=y,
BxC={(2, 1), (2, 3), (4 1), (4, 3}, (6, 1), (6, 3), (8 1), (8, 3)}

IOKopuaa KeaTupuaral Tabpudnapoau
EJE=E, ENE=E, EAE= @,
wyhnAraek EcC F 6yarania
EUF=F, ENF=E

6yanwn kKeaud LIHI{aIlH. L
bapuya 1,2, 3,. ...— HaTypai coHAapAaH HBopaT TYNAM HaTypan
comap TiRAGHE ﬂenu.nann Bay N xaptpn 6uan GeqrugaHany:

N=|I. 2,3, .5 )

.Bapqa_ vy —2,.—1, 0, 1, 2, .‘.——6YTyH coHnapiay ubopar Tynaam
GyTyH conaap Tinaary Aeinnain Ba y Z Xapdu Gunan Genrnnananu:

Z={., =2, —-1,0,1, 2, ..}
.Papuradks,
NcZ

GYMaan.

3. Tyanamaapun connurupsit. Hxtuépuit ukknta £ pa F T¥naamnap
Oepudarat xonna, TaCHHAKH, YJIaPHHHT KaHCH CHPHHHHT 3JAeMeHTH <Kyn»
jeran caboa Tyrudanm, HaTuxana TYnnamaapHu COMHIUTHPHW (37e-
MEHT/NAPH COHH JKHXATHAAH COMULWITHPUUI) MacaJacH 1o3ara Kenanu.
Onataa 6y macana ¥KKH ycya 6HNaH Xajd KWIHHaAH:

1) T¥naamaapHUBr saeMeHTAAPHHH GeBOCHTA CaHalll GHAAH YAAPHHHT
3JAC¢MEHTAAPH COHU CONUWITHPHNANH,

-2) Oupop koupara K¥pa Oup TYNMNAMHHHI 3/eMeHTAApHIa HKKHHUH
TYNNAMHHHT  3AeMeHTAapHHH Moc KYAuw #¥au, Ounad  yaapHHHT
3AEMERTIIAPH COMHILITUPHAANH.

Macanan, E={l, 2, 3}, F={1, 4, 9, 16} T¥ynnaMAapHHHT 3/JeMeRTIapH
COHHHH COAHWTHPHUG, F TYNJaMHHHT 97eMeHTNapd coHH E Tynaam
3NEeMEHTIaPU COHWAAH K¥T 3KAHWHH aHHKJaliMu3. Exn, E T¥naaMuuur
Xap Gup anemeHTHra F TYOAAMHHHT OGUTTA 3JeMeHTHHH

-1, 24, 3—9 -

Tap3fa Moc Kyitub, F t¥naamaa £ 1ynaam saemeHTHTa Moc Kyﬁmmaﬁ
KOATaH sjeMeHT Oopaurnnu (y 16) xwucofra oaub, aHa F HUHC
AeMeHTAapH corn E HUHE 3JeMeRTAapd COHMAAH KYN Aerad XyJaocara
Kenamu3. Arap TYnaamhap dekcHs 6¥Jca, paBllaHK, yAapHW |- yeyn
Ounad. conuwtupu® 6yamadan. DBynnali easusatia dakar 2- yeyn
GudaHrHHA Wl Kypuaagu. Macaaak, N=11, 2, ..., n, ...} HaTypaa codaap
TYNAaMHHHHT xap 6up n 3nementura {n=1, 2, ...) xyr connap r¥niamu
Ni={24,. ..} HHHF 21t 3nemenTHHH (n=1, 2, ...} Moc KYHAum Gunan
(n—2n) co.nummpnﬁ yNapHHHT 3/eMeHTAapH conu «TeKr» neraH
XYJIOCAka KelaMus.

5-tabvpud. Aeap E rtinaamnune xap 6up a JAeMeHTUE]
Ftinaamnune . burta b sseMeHTH Mmoc  Kftiusean Oifaub, bynda
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F riinaamuunz xap 6up saesmenru yayn E rinaanda ynea moc keadduzan

Burrazuna saement bop 6faca, y xorda E sa F rinaamaap siemenr. wpu

opacuda {Jzapo Oup Kulxariu MOCaux fpraruscan deduradu. :

2-mucoan Papuycnapn | Ba 3 ra TeHr 6aran Koﬁuempux

afinaHaaap GepHATaH Gyﬂcuﬂ (1l- uyamal.

E t¥nnam paauycu 1 ra tedr allnana Hymanapunan

F r¥naam sca paanych 3 ra Tenr allnana HyKraaapuiaan

ubopar 6¥ncun. By E Ba F tynramnapHuHT sgaeMenT-

4 Jgaph opacuia ¥3apo 6up KHUMATJIH MOCIHKHH KyHHAa-

' rHua YpHaTHIN MYMEWH: afilaHanap MapKa3ugaH HHK-

KaH xap 0up Hyp paanycu | ra TeHr adraHaHe ¢ HYKTa-

4da, paauycd 3 ra Tedr afinanany b HyKTama Kecanu. £

b TYNAAMHHHET @ HyKTacura F TYNAaMHHHT b HYKTacHRY

: Moc KyfAMuz Ba akcuuva. Hartwxana E Ba F rtinaam

1- wnama 3JeMeHTNapH opacHia ¥3apo OHp KHAMATAH MOCAMK
ypHaTRAAAY.

6-Tawpud. Acap E sa F rijnaam 3aementaapu opacuda §sapo bup

KUIEMATAL MOCAUK (pHATwt mymcur Ofaca, yanp Gup-6upuza 5K6USAACHT
rynramrap Oet araradu aa

E~F
kabu Geacuranadu.
Mucoanaap. 1. Ymby
.1 1
E={i, 2, 3, 4, 5}, F=={l, 2, T T —5~}
Tynnamaap skKBHBaJeHT TYnjamaap 6ynaau. By rtymnam anementnapu
opachifa ¥3apo OHp KHAMATAH MOCAHK MABXYA. YHH KyHHAATHYA
| ] ) 1

7 3 PN 5

’ lel, 24—

yprathw mymkus. HeMmak, E~F.
2. Ywéy

E={2, 4,6, 8, F={2 4, 6,8, I}
TYnAaMaap 3KBUBafNeHT Tynnamaap Oyamafian. Hywkn Oy tymaam
WIeMeHTapd opaciia ¥3apo GHp KHiiMaTan MocauK YpHaTul 6yamaiiau.
3. Ywoy
I [

(
E=N={1, 2, 3, JO s }, F=H, ?, ? . ?, }

TYNJamMaap SKBHBAJAEHT TYRAamaap 6yaaan. By Tynnam anementaapn
opacuparu Vsapo Oup xuiimaTin Mocamk Xap 6up n ra (nEN)
% HH (—I-EF) moc K¥hain Guaan ypuavaiaan. Hemak, £~ F.
4. Yiuby
E=N=I{, 2, 3, noh Ne=12, 4,6, .., 24, ..}

T¥nAaMnap y3apo sKBHBANEHT ﬁy.na;m. By T¥naam sjeMenTrapy opachaa
¥3apo OUP KHAMATAH MOCTHKHH Kyﬁuﬂaruqa YpHaTHII MyMKRH: Xap Oup
Hatypall n (n€N) coHra 2n con (2n€EN) Moc Kyidnnaan (n*—»?n}

Nemag, E=N~N,. o
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Paswanku, Ny N. By 3ca Tynnamuuur KMcMu ¥3ura 3KBHBAJeHT
GYJTHIIH MYMKHH 3KaHJHTHHA Kypcartaad. Byuaai Ba3usT akat uUeKcus
TYNAaMAaprariHa Xocaup.

IOxopnaa kenrupudrad TabpHd Ba MHCOANApPAAH HKKH YeKJH
TYNNAMHKHT ¥3apo KBHBAAEHT OVANIIH YUYH YAAPHHHC 3JeMEeHTAapH
COHH Gup-8upHra Tenr 6YaHLWY 3apyp Ba eTapaH SKAHJAHTHHH KYpaMua.

DKBHBAAGHTAMK MyHocaGaTH Kyduaarw xoccanapra sra 6ynaau:

1°. E~E (pedneKcHBAHK XOCCACH).

2° E~F 6yaca, F~E 6Vnagu (CHMMETPHKAHK xoccacu)

3°. E~F, F~ G 6Ynca, E~ G 6yAaan (TPaH3UTHBIHK X0CCACH).

TynaamaapHERT 3KBUHBANCHTIHK TYLIYHIACH TYARAMAADHH cHHdAAp-
ra axkpaTHu HMKOHWHH Gepaa.

- T-tabvpud. Harypaar connap rinasamu N 2a sksusansedr Gijacan
xap Kanoad rinaam canokan tinsam Qeduiadu.

Macanan,
N._»{Q 4 6, 2n, ...},
N2_“I » 2”—1 }
n
Na={L, 5. 5 - -

TYOAaMAap CaHOKAH TYMIaMAapAHPp, YYHKH

Ni~N (2nen, n=1, 2, 3, ...},
No~ N (Qu—leun, n=1,2 8, ..},

Nyi~N (';lf*m n=1, 2,3, .. }.

4. MateMartuk Gearuaap. MateMaTukaa Te3-Te3 yupalauraH
cya Ba c¥3 Oupurmanapu Yprnra maxcye GeaArunap HuATURaNN.
YnapaaH 3HI MYXUMAAPHHH KeNTHPaMH3.

I°. «Arap ... Gyaca, y xonna ... 6V¥nanns mGopacn «=-» OGe/rHCH
opKaiu €3n1ain. '

2°. Hkxe nGOpaHdHrC 3IKBHBAJMCHTIWMU VWOV <<=>» Oedard opkand
éaunanu.

3°. «Xap Kanaad», «HxTuépuit», «6apyacu yHyR> c¥3napH ypHura
« ¥> yMyMHIAMK Gearucn uillaaTHnaiu.

4%, «MaBXKyIKK», «TONWAaAMKY> CY3napu ypuura «3» MaBIKyATHK

GeNrHCH HIATHIAAN.

2- §. XaKHKHH conaap

CoH MaTeMaTHKaHHHT aCOCH# TyllyHuacHaup. By TyllyHuya YKyBuHTa
mMakTal MaTeMaTHKa KYPCHIaH TaHHL. ABBano  HATYpaJ Ba GyTyH conaap,
KefHHYaJIHK yMyMuii Hom Ounnad, XaKukufi connap aeb aTanyBuH
pallHOHAJ XaMAa HppaulHOHasa COHAap ypranuwaraH. DHPOK XaKHKHH
CORAAPRUHT ONM MaTeMaTHKada MYXHMARFHHE 3bTHGOPra 0an6, ynap
TprHCHﬂa[‘H MabAyMOTAap OJnH mMaTemaTuKa Tanafd hapaXacHia
KaTbhii 6aéH 3THAHILK J03HM.

1. Paunonan connap. Mabiaymku, —g— KYpHHHIIZArH COH OLAMA Kacp
fefinnanu, 6yHaa p — GyTyH cod (p€Z) KACPHHHI CypaTH, § — HaTypaif
' §



coH (g€N) kacpuuHr maxpaxu. Xycycan, Xap. Kanla#l Hatypal Xamia
SYTYH COH L;- KYpuHHWRAa Hpoaananain (MacanaH, p SyTYH COH YuyH

p='—f 6ynanu).

‘Bua % Kacpia p Ba ¢ COHAApPHA ¥3apo Ty6 connap eb KapafMHa.

Bapuaa r=—‘;i KyprHiiigaars coBaap TYNJAaMHHHM, 2bHH  ONAWH

Kacpaap T¥odaMudu @ GunaH GearnaafiMus:

— R
Q=1{:r=2 pez qen}.
Papwanku '

Nc@, Z< Q.
Q T¥naaM KaTop xoccarapra sraamp.

2 . P #
1°. Q TYNAamMaan OAWHCAH HXTHEPHA HKKH —— Ba —

p g, OAeMeHTaap
1 2
yuyH

a) _'__"’_2_ AN R
G @ T @ 4 T e
MyHocabaTaapaan 6utracd Ba dakaT GUTTACH YPHHAH,

Py Pz P3
6) —<—— Ba —<—
. Fa fq
TeRrcH3AHKIapaaH

4 15'3
a4y

TeHPCHIAHKHHHE JPURJIH GY/HIH KeTuG UnKaiH. By Xoa @ Tyn.naMHuHr
TAPTHONAKTAK TYNAAM SKAHKEH OHALKDALN.

2°. Q T¥naaMaa Ky, afupul, K¥nadrupaw Ba OVaHIL amaniapH
ywiby

” 73 _ P14y + Pod,
o e ae
m P _ P1ga—Paqy
A o @ f192

P Pe  PiPe B
o n e

P, P P

@ e are

Konda G¥itnda kuputwiran 6yaub, Oy amannap Ky#éudarn xoccajapra

- osra:

-
{0



P Pe_ P2 P PL P2 P Py

J— —— ——

@ G 9 e 4 9 4

1

(KOMMYTaTUBAMK Xoccach},

2 P2 Pz P P2 P
2 —_ —_ —_—— ] — 1, .
) q + Go + g3 qy + Fa + B #
P P\ P by [P 8
ZL LT 2222 ) (accoUMaTHBANK X0CCacH),
& Gz 3 &, g q

7 P2 P3 I ! P: P2
3 24+ = =2 -2 — (ancTpuGYTHBAHK XOCCACH},
) (L) BB By 222 Guenpusy
4) %+0=%, -3-0=0 (HOM COHHHWHL XYCYCHATH),
5) ‘Z-]:—E— (6up COHHHMHT XYCYCHATH),

L 2 Loaf - FPY¥=0

6) VqEQ YUyH WyHAaH qEQ COH MABXYAKH, ~ -} ( q)—O
(KapaMa-kapuu sMeMeHTHHHT MaBXKyAMHTH).

7) VEEQ (p#0) yuyn wymnait (2) T'€Q con mamucynxn,

e |
%X (%) =1 (TecKapu 3neMeHTHHHF MaBXKYIAHIN).

v 2 P
8 ¥ 0 €Q. V - €Q, Vv %EQ COHJIap YuyH

P ” 7 b b »:
Pi P P P P
4 Ga q; 42} 53 93

9) VE0eQ VEeQ VEEQ (22> 0) connap yuy

LI SO NI
T 42 g1 g2 d2 ¢

- 4 I o . .
10) HMxtuépnii ukky mycbar Tl Ba q—2oﬂmm KacpJaap yuyH WyHAa#
1 2
HATYpal £ COH MaBXKYIKH,
P Pe

T2
4 ]

6yaamu. By 10) xocca Apxumed axcuomacu neG opuTHiaan.

o — P Pa .
3°. HUxruépuit uKkxnra 5, Xamaa -~ omAauit Kacpsaap Gepuiarad
1 2 :
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OAAHA Kacp yuyH _ _ ;
- 2y 1 {# o Pa
o 2(@1 T az)< a;

o n P . s
6ynain. Bydaan _qL Xamia 7;72' Ofjwii Kacpaap opacuiaa OfaMi Kacp
1 2
Sopanru Ba JAeMak, yJdap oOpacHia WCTaaraHua KVm oAfHit Kacprap
Sopanrd Keaut unkain. By @ TYONaMHARD 3UWIHK XOCCACHOMP.
8-Tabpnd. Qrinrannune aremMeRTAAPU payUORas COHAGP, Q 3ca
PAUUORAA CORAGP Tnaamu Oeduradu.
Hemak, vﬁ— Kypuuuwaary cod (p€Z, g€ N) patnonan con 6yaaan.

2. Xawukui conaap. Bus wkopnaa paliponat cou —‘-;— KY PUHHIIH A2

O6VAnIIHHA KYpAnK. Arap -’Z— KACPHUHT Maxpaxu ¢==10* (kGIN) fyaca,

YHM  PHau  kacp Refiwnamu. YHAM  Kacp Maxpamkend  Kyfikparwda
é3uiIafii: KaCPHHUHI CYPaTHARTH pakamaap VHraan uwanra Kapad kacp
MaxpakHIarH HOMIAPHAHT COHNYA CaHANANM BA Beprys Kyimrany (arap
CypaThia pakamnap eThuiMaca, yiap ypuura uonnap eau.nuﬁ cyHur

17 '*17,1, 29473, g6,

Beprya KyHH..’[a;lH]. Macaaan, - 500 IUU

=0,0013.

]nnnl) )
Yuan Kacpaapaa BeprysilaH OJAHATH COH JHANR KACDHUHT ﬁyTyH KUCMH,
KeHHHIHCH 3Ca Kacp KHCMH OV/ann.

dapa3 KuAadmuk, £ Gupop MycHaT paUHOHaI COH GYJACHH. Apmpme
" THKAAa YpraRuiarat Kouﬂara k¥pa p OyTyH COHHH ¢ ra Gyaamus. Bymia

Koaauk 0, 1, 2, ..., g—1 Gyanwm MymKHN. Arap p nu g ra 6yauw
)Kapaéuma Supop Kanamnau Kelind Koaank O ra tedr 6Yiica, y xodna
Oy UL Kapaéhu TYxTab, % Kacp YHAH Kacpra aHaaHaau. Onataa
. P o . 5%

Gyuna#l yuin Kacpuu wexiu Juau Kacp nedinnanu. Macanad, - kacp-

aa 59 uu 40 ra -6yauG, 1,475 6faunnn TonaMua: --E%:l,dr?& Arap p

H{ ¢ ra 6VANLL KapaéHl YeKCH3 RIBOM 3TCa, MabiAyM KaaaMAaH KeHWH
WOKOPHAA alTHAraH KoAAuKAapaad Oupr ana GHp MapTa yupadau, c¥Hr
YHIAH GJAAMHTH pakamaap Moc TapTubia Takpopaanaau. Ogatia SyHzai
Kacp «excus daspui Gruan kacp feiintadu. TakpopnaHaaurad pakamaap
{paxamaap OupaaliMach) YHAH KacPHHHT nappa Gyaaan. Macanam,

,:w kacpaa | wu 3 ra 6yau6, 0,333... GYAHIIMAK TONAMHS;

— == 0333 ... .



Yweéy 0,333... , 1,4777... , 2,131313... kacpaap veKcH3 NaBpHi YHAH
Kacphapiup. ¥napieur ﬂaapn Moc paBuwpa 3, 7, 13 6yau6,

0,{3); 1L,4(7); 2, (13)

KaOH é3nnanu: .
0,{3)=0,333... , 1,4(7)=1,4777... , 2,(13)=2,131313... .

Jcanatma Jaspu 9 ra teur 6yaran uekcns NaBpuil YHIH KacpHu
YeKJH VHAH Kacp Kuaub ésmnanu. Macaaan,

0,4999...=0,4(9) =0.5, 2,71999...—2,71 (9)=2,72

PaBwankn, xap KaHZal YekJIH VHNH KAaCpHH HoARap GHAaH 1aBOM
KHAAMPHE 4eKCH3 [aBPHH VHAH Kacp KYDHHHIIHMAA &S3HIW MYMKHH.
-Macanan, |4=1,4000..=1,4(0), 0,75=0,75000...=0,75(0).

Hemak, xap kanpa# -% pauHoHasN COH 4Y€KCH3 AaBpHii Ynan Racp

KYPHHHLIKWAS €3u7aiH.
 AKCHHYa, Xap KaHAal 4YeKCH3 AaBpuit VHAH KacpPHH % Kacp KypH-
HHIUMAA E3UW MYMKHH. : '
Macaaan, ywby 0,(3)=0,333..., 7.31(06)=7,31060606... dekcHs
AaBpui YHAR KacpiAapHU KapaHaHk.
ABBaJIO yJapHH

0.3) =0+5+—+

+

103+

731(06) =T+ttt .

10? io“ |06

KYpHHUILIA €310, CYHI 4EeKCH3 KaMaloBYH TeOMETPHK nporpeccuﬂ
HHFHHEARCHHY Tonull topMynachaaHn ¢oiinananamus:

3
10 3 101
0,(3)=0,333 w= ==y
10
5
4 .
7,31(06)=7,31060606 ... =4 10D L. 0
|——
10°

[ 2 24152 965
= (73]"-'—)_ t00-33 132 °

[ynaaf knand ﬂxmepuﬁ pPallMOHAN COH YeKCH3 AaBpHil yHJm Kacp
opKanu M(ppodananald Ba aKCHHYA, NXTHEPUI YeKCH3 AaBPHil THAM Kacp
patxcHan cokun wdonanadhau.

bupok, vekcus naBpui OGyamaran VHAH Kacpiap XaM MaBXKyl.

Macanan, 0,1010010001 ...; 0,12345 ...; 1,4142135 ....

[Okopuna afitnarannapian, 6ynaai YekcHs paspuii 6¥amaras YHAH
\[:'3




Kacpaapah -+ paunonan COH K¥puupiuaa ndoranad ﬁynuamm

9-Ta "b_p H . Fexcus daspuii Gfamazan rAl KACP UPPAYUOHAA COR
deduaadu. _ .

Macanan, /2=1,4142135 ..., n=3,141583 ... uppaunonan connap-
Anp.

Paunonan xampa WppauMoHan CoHJAap yMyMHH oM GunaH yasukudl
conaap Aednaanv. Bapua xakukuii conaap tymaamu R xappu Sunan
GexrunaHany. '

Xaknkuit cowaap- TYmiamp R XaM pauMOHaR CoHJAap TYnAaMi
xoccanaph Kabn Xoccanapra ara.

3. XaKHKH#H COHJIapHH reoMerpuKk Tacsupaall. Bupop TYFpU 4H3UK
0N, 6y TVFPH YH3HKAa HXTHEPHH HyKTanr O Lapd GHnaH GearuaaaukK.
O HykTa TYFPH YH3HKHH HKKK KHCMra — HKKWT2 Hypra adpataau. by
HypaapRak OGHPHHHHT HYHANHWHHM, ofartaa O HyKTalar YHI TOMOHra
AYnaanuinau Myc6ar dyHaaniu, uKKkuHYncHHY (O HyKTaaaRr vyan TOMOHra
iyHanhwvan) mandui A¥nanuw ge6 onamus. CYHr mabaym OHp Kec-
MaHH ¥AdyoB Gupaurd cuatuga (6y kecMaduHT yayHaurk | ae6} kaGya
Kunamus. Myranuum sa 6Hp.ﬂuK KecMacH (macwuralu) aHMKJAaHrad
Gynaait TYFpH YH3IMK COHAap yK.H Aeiunany (2- quamay. Connap ¥kuaaru

O HYKTaHH HOJt CORHHHHT TeoMeTpHK

YA IS TacBupu ae6 araidmus. ¥auoB Gup-
anru cuartiaa kabyn knanuran OF
2- yu3ma kecMany O vykragad Gounal yar

Ba dam TOMoHAapra Kyamus. by Onpiuk kecmauuur yunapu A (l) Ba
A (—1) uykranapnu Gearwaafian. A (1) HykTa | COHWHHHT TeoMeTpHK
‘tacBupH, A (—1) HyKTa 3ca — | COHHMMHT reOMETPHK TACBKDH BYNaNH.
Iy ycyn 6unak GHPAHK KecManu KeTMa-kKeT (F HYKTaZaH ¥Hr Ba van
TomMOoHAA Xohaawran Hypaapra Kyiwé A (2), A (3}, .., 4 (—2},
A (—3), ... HyKTanapHH Tonamu3 (3- un3ma). . :
A (2), A (3), ... HykTaaap
Az Afz) 7 L A2 Af3) 2, 3, ... COHNAPHHHT reOMeTpHK
. Tacsﬂpﬂapn, A (—2), A
3- uusma (—3}. ... HyKTanap sca —2
—3, ... COHAApHHHT FeOMEeTPHK TacBupAapH 6ynaﬂu
Arap 1408 GUPAHTHHYH ¢ Ta (qEN) TeHr G¥nakka 6Ynub, yrapHuur
pTacuin (p>=>0) orud, O Hykrajgad YHr Ba 4an TOMOH/J2pra oKopHiarH-

. . . p
AeK KOUNaWTHPCaK, ¥Hr TOMOHAArH HYPARa T’; COHTa MoC B(—q-) HYKTa,

Yan TOMOHAArd Hypaa ——E- coHra Moc B(——%) HYKTa XocHA O¥nanm.

Hly ycynaa xap Gup pauuosadn % COHrA MOC KenalHral HyKTa Tonuaa-

au. ByHaali HyKTazap palMOHAN COHAAPHHHT TeOMETPHK TacBUPAapH
. 5 -
6ynanu. Macana, - PallnOHAn COHHM TaCBHPAOBUN HYKTahW TOMHLS

- yuyH aBBavio Ya40B GupauruhH O HyKTanad YHI ToMoHra Oup MapTa
KoifinawtHpnd, xocun OVaran HyKralan Gowsnal yauoB OGHPAHTHHRHT

(4



. - 5 '
TYpTAar 6up KHCMUHH KY#RG, - pauioHan COHHM TeomeTpHK Hoaa-

5
JOBYH B(T) HYKTaHH TONMaMHu3.

\lUyuga® xuAuG, paiuuoHan coHnap TYNNaMuAaH OJAUHTaH Xap Oup
palHoHa/ cOHra TYFpH 4H3MKAA OWTTa HyKTa Moc Keaaad. OQparia
Oynaa# HYKTanmap payuorar HyKTarap ReAHNaiu.

Bupox, T¥FpH YM3HKAa WyHAAH HyKTanap 60DKH, yiaap Gupop'ra Xam
palldonal COHHHHI TeOMETPHK TAacBHPH GYnmaiin.

ToMounn 6up Supaunkka tenur OABC kBan-
paTHh Kapaiank (4- unsma). By keamgpart-

HHHT AHaroHani OB HuAr y3ynaurn, [Muda-
rop TeopeMacHra Kypa /2 ra TeHr Gyaanu.

Hunpkyauusr yunan O nykrara Kyin6, pa- ¢ —x
auycd OB ra Tedr S¥araHn aiinana va3nJjca, AN
Gy aljana TYFpH YH3HKHH D HyKTajga Keca- Y
ag. OB=0D 6yarauaurn catabau D "yxra 5 4 L

MOC KesaAuran coH /2 6¥naau. (Gowkava

aliTrasga /2 HMHC TeoMeTpHK Tacsuph D
nyxra 6yaann). Manaymxkn, \/5 COH pa- . 4- un3ma

UHoHaa coH 6¥amacnan HppaUHoHa COH 3H,
TYFpu uu3uKAa IOyHra yXilaraH HykTaJdap yekcus Kym 6yaub, yaap
HPPAUKHOHA COHAAPDHHHT TEOMETPUK TacBuphapH Oyaanu.

HeMak, pauuoHaa coniap r¥naamu OuiaH TYFPH YH3HK HYKTadapH
TYNAAMH Opacuia ¥3apo GHP KHAMATAH MOCJAHK MaBXyA 3Mac. XaKHKHR
COHJAD TYMAAMH TYFPUCHIA BA3HAT GouwlKaua 6Ynaan. Xakukui cownap
T¥naaMH R GHIaH TYFDH YW3MK RYKTaaapu TYIIaMu opacHia Yzapo Gep
KHAMATIH MOC/AHK MAaBKYA, ADHA Xap OUP XaKHKHI CORra TYFPH YH3HKAA
YHH TEOMEeTPHK TACBHPJOBUH GUTTa HYKTa MaBXV[, Ba aKCHHYA, TYFPH
UM3HKHMHE Xap 6uUp HyKTacura R na yHra MoC KeJyBUH XaKHKME COH
MaBXyA.

Kesarycuaa, TYFPH UH3HKHHHP HYKTAcH AeraiAa XaKHKHH COHHA,
XaKHKHH COH feraHaa TYFPH YH3HKHHHI HYKTACHHH TYILIYHAMH3 Ba
3apypar TyFHAcA, YTAPHHHT GHPH YPHHra HKKHHUHCHHH HILIATAMM3.

Kyiinnary XxakKukui connapiad TALIKHA TONraH TYNJaM/Iap MaTeMa-
THKA KyPCHAA KYAa KV HWAATHAARH.

1. Yoy

[ER: aCa<Ch]
TYnAaM ceemert Aefinnann Ba [a, b] kabu Gearnnanain:
[a, b]l={x€R: aLx< b}
2. Ywby
[xER: a<Cx<b)

Tynaam unrepsar fefinnann Ba (a, b) Kalu e3unanu:
{a, b) = €R: a<Tx=<Thl.
5



3. Yuby
' CER:asx < b), WER: a<Cx<b)

TYynAAMAAD ApuM unTepsar AeRNIain Ba ynap Moc pasuilia [a, b}, (a, b]
kafu GeqarniaHaiu:

ta, by=kCR: aKx<b), (a, PJ=ER: a<<xb).

4. Tynaamuuur yerapanapu. ®apas xuaainuk £ =1Jx} 6upop xakukui
coHaap Tynaamu Syacuu.

10-tabpud. Aeap wyndaid §aeaprac M con maexwyd Gfacaku,
Vi €E yuyn x<<M rtenccusaux Oaxcapuarca, E Tinsam 1oKopudan
wezapasan2ad tgnasam Jeduradu, M con 3ca E rhinaamnune toKopu
yeeapacy Jdetiuraduy.

Macaanan, £E=(0, 1] 6Vacnu. By TynnaMHuer xap 6up snementn | nan
katTa 3mac. [lemaxk, £=[0, I] T¥naam 0KkopHAaH derapanasrat.

Arap tynram oKopuiaH derapaaanrai G6§sca, YHHHT IOKODH
uerapanapu vekcus kyn 6yanaau. Macaaan, E=[0, |l 7¥naam y4yn | Ba
YHAAH KaTTa xap OHp XaKuKuh coH Wy TYRTIMHHHT IOKOPH UYerapaci
S¥naan.

ll-Ta®pud. Kkopudan dezaparanean L ={x} rijniamnune oKopu
dezapaiapurune sHe Kudueu £ nune anuk joxopu weeapacu deliustadu sa
sup £ (cynpemym E) xabu beacuranadn.

Macanan, E=[0, 1) TynraMunnr aunk wKopu verapacu | ra Tewr
Oynann: sup E=1.

12-tabvpud. Aeap wyndali ffaeapmac m cox masxyd 6gacaku,
Vx €E yuyn x = m Tenecusaux Gamcapuaca, E tinaan Kyiudan wecapa-
aauzan deduaadu, m con 3ca E riinaamnune gyliu wezapacu deduradu,

Macanau, E= (0, 2) 6Vcun. By Tynnamunnr xap 6up snements 0 nau
katta. Hemak, E= (0, 2) t¥niamM KyfAulaH 4erapanaHran.

Arap T¥nanam Kyltulak verapanaHrad 6yaca, yHHHr KyHH yerapaJapi
ueKeus Kyn 6§aand. Macanan, £E= (0, 2) t¥ynaam yuyn 0 Ba yHAAH KUUMK |
Xap Kangaf con {abHn Manduil connap) Wy TYRIAMHHHE KyRu Yerapacu
6¥nanu. .

13-Tawvputp. Kyldudan wezapasranean E=lx} Tiintamuune Kyiu
yeeapaiapunine ane Karracu E nune anuk Kydu dezapacu deiivaadu ea
inf £ (unpumym E) xabu Geazuranadu. '

Macanauy, E= (0, 2) tymraMupar anuk Kykw uerapach O ra Temr
6ynamn: inf E=0.

TynaaMHUHI aWHK IOKODH XaMlda aHMK Kyl derapanapH xakuia
Kyfugard TeopeMa YpHHAHIHP.

Teopewma. Xap xandai roxopudan (xyiudan) wezaparanzan tTifnaam
yuyn yuu woxopudan ( Kyludan) se2apaiosit CONAAP OPECUDT IHZ KUAU2Y
(ane rarracu) moexcyd.

5. XakHKHi coHHHHF abcomwT KudMmatn. Bupop x Xakukuidl cod
Gepuaran Gyacud. Arap 6y coH mycGar 6¥nca, Wy COHHHHT ¥3ura,
maH¢uil 6¥nca, yHra KapaMma-KaplwH HIWOPaNu —x COHHIA X COHHWHT
abconoT KHiAMaTH aeimaany Ba | x| Kabu Gearmnanagn. Hon COHHMHC
aGoonwt kuilimatn |0 =0.

16 [
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Hemax,
' x, arap x>0 6yaca,

%] ={—»-Jc. arap x <20 GVaca.

Macaaan,
| —5] =5, Jal=n, | — 2= \fﬁ, 11,5 =1,5.
XaKuKHi COHHHHr aGCOMIOT KHAMATH KaTOp Xoccanapra ara.
1°. Uxruépuit x X&KHKHFI COR YH4YH ywby
2l 20, Ixt=|—x|, x<{lxl, —x<|xd

MyHocaBatnap Yputau 6yﬂanu
2°. Bupop Myc6aT @ Xaknkust con Gepnaran GYIcHH. Arap x Xakukuh
COH

lx] <a
TEHTCH3AHKHN KaHOaTAaHTHpCa, Y
—a<Cx<la
TEHICHATHKAAPHH XaM KAaHOATAAHTHPALH Ba aKkCHAYa. JleMak,
x| <as—a<<x<Ca.
3°. Mkku XakKukuill x Ba y COHAAp Y4yH
a}y lx+gl<<ixi+lyl,

6) |x—y 1>le lyl,
B) '|x-yi=1x1-\y!.

2] =2 o,

4°. Ywby

Ve’ = lal
myuocabar YpHHas.
IOxopuna keatupuaran xoccanaphyu ucboTrall Kuhinn smac. Bnrs
yJapaaH OupHHH, Macagaad, 2°- XOCCAHHHT HCOOTHHH KeaTHpaMH3.
2°-x0ccaduHr HcboTu. AfTallauk,

x| < a
6yacud. Yuaan 1°- xoccara kypa

< x|, nemak x<Za,

—x< |xl, AeMaK —x<Za, STbHH X>> —a
6vaaan. By myHocabataapaaH sca

—a<ir<<a
6VNulin Keand YuKaiu.
Duau . .
— a<x< a
2..513 S T — 17
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6yncun. By xonna

x<7a,
— <X, ABHH —Xx<Ia

6ynraan. Hatukaga

x>0 6yaravga |x| =x<Za,
x<2{) 6yarania |x|=—x<<a

6¥naau, ynapaad
' x| <a

6YIHIWH KeanG YHKaaH.
lyuaait KHARG

x| <<as=—a<lx<la

Syaulln KYpcaTHIAH. _

XaKHKHA CONHMAT a6CcomoT KHAMaTH EpaaMuaa TYFPH YH3HKAA HKKH
HYKTa opacuaard macoda TywyHYacu KHPUTHAALH.

AlTalJHK, X Ba ¢ XakHKuil connap TYFpH uusnkia A(x) Ba B(y)
HYKTAAaDHH TACBHPAACHH.

Yuwoy

[x—yl

muKaop A(x), B(y) HykTanap opacuaari macoda Aefinaand Ba p (x, y)
kafu Genrnnananu: :

p{xa y) :1-’5_91—

3- §. Texncaunkpa Jdekapr xamaa Kyr6
KOOpAHHATANAD CHCTEMACH

Maskyp 600aHKT 2- § Haa xap 6up x XaKukui cod (xER) conmap VKu-
Aa GHTTA HYKTaHH TAaCBHPAAWNWHN alTAHK. Opatia Oy x COH WY HyKTa-
HHHI KOOpAHHATAcH fefHAafK.

"XAKMKHI coHAap TYnaamu R HHHE reOMeTpHK TACBHPH CORJAP YKHAAH
ndopar. :

Jnan R X R Hexaprt x¥naiitmann Kapadank. MabiayMku 6y Tynnam
(x, y) Kybraurnapaan (x€R, y€R) Tawkua Tonrau:

R X R={(x, y): xCR, ye€R}

By TYnnamMHHHT reoMeTpHK TACBHDH TEKHCAMK GVaadn.

Tekncnukaa reoMeTpuk ofbekraapHH Ypradww yuyR yuaa Hekapt
KOOPAHHATANAPH CHCTEMACH TYWYHYACH KHPHTHAAAM.

Terkucaukna y3apo nepueHAnkyaap OYATaH HKKH TYFPH UH3HKHH
ONANNUK. ¥aapaan OUPH TOPHIOHTAN, HKKKHUNHCYH BePTUKAJ XONUNalcHH
(5- unama).

By TtYFpu 49H3sHKJIapHWHT KecHItraH HyKracuHd O Xapgpu OGuaad
Genrunalb, yHy KoopAuHaTa Ootin AeitmMu3. O HYKTA ropu3oHTal TYEpH
YU3HKHH WKKH KucMra amparti6, yaaplad VHD TOMOHIArHCHHH Myc6at
AYHaAHLI, Yan TOMOHAACHCHHH 3ca MaH(pHH dYHannw pe6 Kapafdimua,

L]
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WyHra yxwauw O HyKra BeprHKad TYFpH YM3UKHH XaM HKK# KMCMIa
ampartagn. lOkopuaard Kucmu MycbaT AyRaauina, MacTAaru KHCMH
maH¢nil A¥naaninza ae6 Kapaidmnz (5- yuaMmaza Mmycbar A¥nanuuwnap
cTpeakadap épnaMuMaa KypcaTHATaH}.

Onaraa ropusodrtan uu3uk OX VKK éku abcyucca §Ku, BepTHKAN
Un3nk QY ¥Kn ékun opdunara fxu pefivnand. Abcuucca Ba opAHHATA
YKAapH koopdunara Graapu Defunaiu. .

Koopanuara VKIapu TeKHCAHKHM TYPTTA uyopakka axpartaiav. By
yopakaap 5- 4HH3Mala KypcaTharad taptHfaa HOMepaaHaaH.

¥
¥
i I
"y M
[
X
] e x
i} I
3 4H3ma 8- unzMa

Macwra® OupanrHen TainHaal, TekHCHHKAa Gapop M HyKTaHu
onaMu3. By HyKTanan aBBan abcuucca yKHra, cyHr opAuHata YKura
NepneHAHKyAsApaap TyuHpaMi3. YJapHHHT KOOpAHHATa YKjiapu OujaH
KeckllFaH HyKTanapuHH Moc papumiia M, Ba M, opkanu Gearnnaitmus
(6- unazma). . S

OX ¥kuparn M, wykranu udosanarad CORHH x LefJHK (x con M,
HyKra O HyKranad yuraa Oyaca, myc6art, yania 6yica, mandhil 6¥aaau).
Wynra yxwaw OY yxkuaard M, nykrauu ndoganaran coHHH y aeiMu3
(y con M, nykta O HyKTaAaH I10Kopula 6¥ica, myclat, nacraa 6¥aca,
Manduit 6yaann). M, Ba M, HyKraJap coHlap YKHAa X Ba y COMAAPHH
anuknaiau. By x Ba y connapaan tysuaras (¥, y) Kyprauk M vyKraunur
KoopaWHATaNapH: x ra M HyKTaHHHP OHDHHYM KOOPAHHATACH éKH
aGcuHccacH, ¥ ra M HYKTAHHHT HKKHHYHA KOODZHHATACH éKH OpAHHATACH
Aefinnagi. M HykTa KoopAHHaTaJdapu OpKaJH

M=Mix, )

Kabn é3aunand.

AcnaTMma. Abcuucca YKMAArH HYKTANAPHUHT KOOPAMHATAJAPH
{x, 0), opaHHaTa YKnAaru HyKTanapHHHr koopanHaranaps (0, y), Koop-
AuHaTa OOWHHWHT KoopAuHaTanapu (0, 0) 6ynaau.

UXTHEPHI HKKHTa x Ba y XaKHKHit connap Gepuaran 6¥anG, yaapaaH
TY3WAraH (x, y) KyDTAHKHH KapaAauk. By xydtank texucankaa 6utta
HYKTaHH Tacsupaafan. DydH kypcatul yuyn aGcuncca YKHAA x COHra
MOC KeJaAHTaH HYKTaHH, OPAHHATA VKHAA y COHra MOC Keaaaurad
HYKTaHH TolnG, Oy HyKTasnapiad Moc paBHlufa acOUHCCa Ba OPAMHATA
YKnapura nepieHAHKYAAP UHKapamu3. [lepnenAHKYNAPAADHHHT Ke-
CHIUTAH HYKTACH KoopAHHATanapu (x, y) 6¥aran HykTanH udoraraldin
(7- un3zma). ‘
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WyHnafi KHAHG TeKUCJAMKAAH ONHHTAH Xap GHD HYKTa MKKHTa X Ba
4 XaKWKME COHMapaaH Tyswaran (x, y) KYQTIHKHM XOCHA KHAMamH.
AKCHHYa RKTHEDHA HKKHTA X Ba y XAKUKWH COHAApAAH TY3wiran (x, y)

2§ KyPTIHK TekHCAMKAa OMTTAa HYKTaHH
noganakiu.

IOxkopuia kearwpuaran rtaaGupraap

i w3 HYKT2HHHI TeKHCIHKZANH BA3HATUHH T¥-

- JHK aHHKAatl HMKOHWHK Oepau. OnaTia
: GyHnai Taabuparap HaTHxKacn TgFpu Oyp-
0 X * yakau Hexapr Koopdunaraaapu cucre-
macu, Kuckava Hexapr koopdurararapu
cucTemMacu Jenunasnu,

Hekap koopaHHATaNapH cCHCTEMACH
6unaH GHp Karopla KyTd xoopaHHaTana-
PH CHCTEMACH XaM MYXHM VPHH TYTalH.

KyTr6 koopaiHHaTanapu, KyT6 HyKTa AeG aTanayBun () HYKTa Ba yHAAH
- yuKyBuu OF HypaaH — KyT0d ykuaan nGopar (8- uusma).
¥ KyT6 KoopAnHaTanapu cucTeMacu Gepua-
7 7 ran 6Yan6, P TeKHcAHKIATH GHPOP HYKTa
6yncHk. d)apas Kuialiank p P HyKTanan
- O nykrarada Gyaranm macoda, g 3ca Kyrh
)"K.HHH OP nyp Gnaas Talikua 3Tran 6ypyard GYacHH.
¢+ HyKTauMHr Kyr6 KoopaWHatanapu Ze6 p Ba ¢ COHNAPHra afiTHAAAM.
- Dyuaa p GHPHHYH KOOpAHHaTA ﬁy.nuﬁ y KyT0 pamzuycH, ¢ 3Ca HKKHH4YH
" KoopaHHATa 6¥aub, KyrG Gypuarn aeunaau. Kyr6 KoopannatamapHia
- P nykra P (p, ) kabu Gearunawann (9- unsma).

7- UH3MA

8- unama

&
Y I P
|
/ |
? p/ 9 }
7 i
!
(] _
' [ P X
a2 £

9- ynama . 10- yuzma

Paswankn, 0<p < + o0, 0 @< 2n.

3HAM HYKTauuxr JekapTt KoopAHHaTanapu Gusna KyT6 KOOp,IlHHaTa-
Japy opacHaard HOFNAHAWLINK Kypau.nm( Bynunr YiyH KOODAHHATA. 6o-
WHHH KyT6 HyKTa OHJAH, abcuHcca YKHHMHT MycGaT HVHANHIIKWHW 3ca
KyT6 yKu Gunan yerma- yc*r TYWazHran KHan6 onamua. [Tekapt Koopau-
- HaTajap cucremacHaa P Hykra (x, y) KoopAHHaTaaapra sra GyJcuH
(10- unama).
PaBwaukn, x=pcos ¢, y=psing. By dopmyranrap HyKTaHHHr‘
Hekapt koopannatanapu Gupan Kyl XKoopAHHATasapHHM BOFM0BYH
_ cpopmy.nanapﬂnp
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2-BOB
PYHKUHA

1-§. Pynkunsa tywynvacn

1. ¥srapyeun Ba ¥3rapMac MHKROpARP. Taénama, dan 8a
. TEXHHKAHHAT 6apya coXafapuAa Xap XHA MHKAOPAAPHH {Y3yH/IHK, 1033,
BaKT, Macca Ba X. K.) yypatamu3. Bynaa#i mukaopnap pasuatra Kapab
‘Typar KuidmatnaapHn xabyn KuauWH MyMKWH. Macahan, xap Kadaa#
yubypyakHuHr 6ypuaknapu Aufrdancu Xap aouM 180° ra Tenr 6yuca,
yuSypuaknap fnepHMeTpH 3ca  (yJapHHHT TOMOHAAPH Y3YHJHIHra
Kapaf) typanya ©6¥aasn. Bysnan yuSypuak OGypuakaapH HMFMHANCH
¥arapMac MHKIOp, yuSypuak NEPHMETPH 3Ca Y3rapyBYH MHKAOP 3KaHH
Kypuaagu. HaThaaa MKKH Xua — ¥3rapyBun Xamaa yarapmac MuK-
nopaapra Ay4 KeNaMus.

Yarapyeuu MuKIOpaap x, ¥, z Ba XoKa3o Xappaap Guaan Gearnaa-
Hajn.

Arap ¥srapyBun MUKAOPHHHr KalyA Kuiaaanran KuiMataapH
TYonaMu Mabaym 6Gyaca, Varapysudn Gepuaran Aeimaann {macanad,
Sapua mycbar connap T¥naaMp ¥arapyeum MuKBop chpaTHia 0NHHTAH
afinaHa paluycH r HHHr Kalya KHAaZuMraH KeHMaTaapw Tynaamu
OVnaan).

MaremaTnkaga 6up Heura Y3rapyBduu MHKAOpAAp Ba y.nap opacujiary
GoFAaHuWAAp ¥praHWaaax. Mmucodn TapHKacHia pajHyCH f ra Telr
-Gyaran alinada y3yHAMrHRY onaiank. Byeaa#i afinaa ysyHauru

C = 2nr _ (Y

6ysnann. Ahnana paanycH r XamAa aifinana ysywanrn C yarapypun
MuKaopaapaap. Ynap (1) MyHocabGar Gunan Gornavrau. By Goraa-
HUIOAAH KYDPHHAZWKH, afinaHa pagMycH 5PKIH pasHllaa Myclar
KiimMatTaapua Kabya Kdaca, afiaHa Y3yHJAHTH 3¢a yRra GoFauk (aeMax,
3pKCH3} paBMwAa KuilMaTAapHK Kabya Kuaans.

KefirHuaauk, V3rapyBud MHKZOp, Y3rapMac MHKZAOp nﬁopa.napn
ypuura (KncKa afitiil MaKcainaa) Moc paBhuwAa y3rapyBuH, yarapmac
cY3napHHe HlLAATAMM3.

. 2. Pynxuns tabpudu. Pynkumananr Gepuanm ycyanaps. Hkknta
X Ba y y3rapypuunapHH KapaWjiumK. x §arapyBunHHHT Kalya Kujiaaurad
Kufimariapn TYanamu X, y §3rapy3qnuuﬂr Kalyn KHaagurad KHAMat-
Aap Tynaamu ¥ XakuKd#l coHnap Tynnamaapuaan ubopart 6¥acHH.
) I-Tam® pag. Azap X rg)n.namaau oaunzan sap 6up x conza.Gupop
_f xoudaza éxu Korynea xijpa Y tinaamnune burra y conu moc Kjdurzan
Ggaca, y xo.aaa X rinaamda Qynxygua anukaanear 6epwau)
* detinaadu.
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By}ma X tinnam cpyﬂxuuﬂnuur aHuKgagi (GepHnuiu) coxac,

- Y 7¥nnam sca GyHKUMSAHKHE Y3rapuit coXacH, x — QYHKIUA apeymenTu,

4 3Ca x HUHT yHKkyusicy Aefinaaan. f Xap Oup x ra OHTTa ¥ HH MOC K)’IOB-
Y KOHAAHH BHAIHpaLH.

Kearupuaran Ta'bpucpnaru x,ypaf 6upmmmpmu6 y yarapyBuu
X HHHP QyHKURACH AeAunnlid —

y=F{x)
Tap3HAa €3WAald BA «HTPeK TeHr 3¢ HKC» Ae6 YKHAAAW.

Arap xap 6up x {x€X) ra 6owka Konlara kypa 6urra y (y€Y) moc
K¥#huaca, tabuiikn GowKa yHKUHSA XocH GynialM, Ba YHH, Macana,
y==q(x) Kabd E3HI MYMKHH.

Mucoanap. l. X=R, Y=R r¥nnamnap Gepuaraun 6yant, f -— Xap
6Up x XakHKHA coHra (x€X) yHHHT KBaApaTHuH (x*€Y)

Moc K¥oBun Kouaa 6yacud. By xonza

y =

" dvHKLKATra 3ra 6¥IaMus.

2. Moc K iull KoMAAcH Kyluaaruya Gyucuu xap ﬁup MycOaT x CoHra
I, Manduit x conra —1 Ba x=0 conra y=0 moc Kyiunaan. HaTixaaa
y=Ff(x) dysxkuus Xocua 6¥aaau. Yuu Kyldnaaruua

i, arap x>0, 6¥aca,
y=f(x) =4 O, arap x=0 6¥aca,
—1, arap x<Z0 6yaca

éspur myMmkut. Oaarna Oy QyHKuHA
Yy == signx

Kabu Gearunanaau. Bywaa sign — JoTnHua signum cy3unan oauHrau
6ynus, «Genrw» Jleran MabHOHK aHTHATALM.

y=Ff(x) ¢ynKkuua OGepuaraH OYyAub, YHMHT AHHKJAAHHL COXacH
X 6¥acuH. X T¥maaMaad 6upop xo HYKTaHH onaMu3. PaBiankn, xo
HyKrara OuTta yo coH Moc Kenagd. By gy, con Oepuaran y=F[(x)
GYHKUHAHKEE X9 HyKTadard KHAMaTH AeHuJagH Ba yo=[(x;) Kabu
Genrusanaan.

30 x apryMeuTHuHr X Tynnampgarn xap OHp KuitMaTura Moc y=
=f{x) PyuxkDHAUHHT KuiiMaTHHH TonuO, ywiby

f(x): x€X)

TyNAaMHH Xochd Kuaamu3, Opataa 6y TYIVaM QyHKyus Kudmariapi
Tinaamu leiinaany Ba Y; Kabu Senrunanany. Pasmanky, Yo ¥V 6¥naan.
Tekncnnkna Mexapt KoopayHaranap CHCTEMACHHH olaitfinK. AScuuc-
ca YKura y={(x) OYHKUHAHHHT aHHKABHHLI COXACHHY KOANALITHPAMHS.
Cynr X rynnamuuer x HykTanapuda $yHKUMA KuAMaTaapu f(x) HH
xucobnad, ynapHH oOpAHHATa YKura XKoHaawrupamns. Haruxana
(x, fix}} xydranxnap xocun 6yaaau. TekucauxHuur (x, f{x}) Kyph-

HHIIAAMH HyKTanapua T¥naamu

" 0, FO0)l=1(x. F(x)) x€X, [(x) €V)



ra Gepuaran GYHKUHSHUAT 2paduew aeiinnasn. ®yHkuna rpaduru
TYFpHuCHAa KeitnRPoK Batagena TyxTanaMmus,

Oyukiusa TabprdHiary xap Sup x ra 6uTTa iy HH MOC KYI0BYH KOHAA
TYPJIH yCy/a: aHanuTHK, Kalsad, rpacpm( Ba GoWwka ycynnapaa 6Yanwn
MYMKHH. .

1) Anaaurux ycya. By ycyana, Kynunda x Ba y ¥3rapyBuHJap
opacuaaru GofFaaHuwil dopMynanap opkanu 6V¥aazu. byuna aprymenT
X HMHT KHAMaATHTa KYpa y HUHT KHAMATH Ky WHil, aidpHW, KYnaATHPHL,
6yaui Ba GoWKa aMannap épaamHaa tonuaagH. Macanax, yuby

) I : 1.2

Y ox 2 u \/ l—x
(PyHKUHARAD aHAJHTHK ycynana Gepn.nral-l ¢yuxunnrapanp. Kyn xonaa
‘aHANUTHK yeyana Gepuarad PyHKUMAHMHT aHHKAAHRID COXach Kypca-
THAMafiay. By ycynaa GepuiaraH QyHKUHANAPHM YpraHHwl yJapHHAr
aHWKJaHHW coXadapHHH TomHWaad GousaHanH.

AHanuTHk ycynaa OGepuarad QyHKUHMAHHHT  aHHKJA4HHW - coXacH
3’?3rapquHHHHr WyHAal KuHMaATJapuiaH uﬁopaT TYyonam GynanuiH, Oy
Tyn.ﬂaMﬂaH ONMHTaH Xap 6Up x HHHT KHAMaTHra MOC KeJyBYH y HHUHT
KHBMaTH MabHOTa 3Fa (ABHH Y9eKTH, XaKukni) OYJICHH.

Mucoan. Ywby

Va+3
y= x—5

(PYHKUHAHHHT AHMKJAHWII COXACHHH TOMHHT,

Papwatku, 6y OYyHKUHAHHHT aHUKJAHHW coXacura x==5 HyKTa
KHpMalNN, 4YYHKH x==5 ra MOC Kenafurak § HHHL KHiiMaTH uYeKMH
oyaMaitzn.

HMkkanun Tomonaan, kapanaétran GyHKUASHHHT auHKIaHAE COXacH-
ra x HUHI —3 JaH KUYAK KHHMATAapH XaM KMpMaHan, YyHKH X< —3
Oyaran X HMHC KUAMATAaPHLa MOC KeJayBUH y HHHT KHiAMaraapi
XaKuKui 6yamainun, demak, Sepuaran hyHKUMAHKAN AHHKJIAHHII COXACH

= —3Lxr<C+ o0, x£5

rynnamaad ubopar.

- 2} XKadsar yeyau. By ycynaa x 6unan y ysrapyBumjap opachaart
GoFAaHML KaagaJa KYpHHHWuAa 6¥aaan. Macaaan, Ky 1aBoMHAa XaBO
XapopaTHHH Ky3aTTaHHMH3Aa, ! BaKTAa XaBo Xapopath T, f; BaKkTAa
xaBo xapopatu T: Ba X. K. 6yscHd. HaThxana Kydunarn sxaaean xocua
6¥naam:

{ — BAKT ] {: fa £ PN ta

T — xapopar i Tz Ta T, R Ta

By xaapaa ! Bakr 6unan XaBo Xapopatn T opacuiark GomaHnLUHu
. udopanaiizu, 6ynna { — apryment, T 3ca { HUHT PyHKunacu 6Yiaau.

‘ 3y Ipagux ycya. By yeyapa x Ba y Yarapysuunap Opacunard
SoFAaHHI TEKACTHKAATH Supop 3TPH Yu3uK opKaau G¥naan. Macanad,
Tekcnukga |1- uH3Mana TacBUPJAAHraH 3TpH YH3HK Oepuirad GY/ACHH.
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o x Yarapysun X=[a, b] t¥miamaa ¥a3-
rapcud. By X tynaamaan uxruépit
x uykra onamus. Uy myxkramas nep-
NeHAHKYAAP uuKapuG yHHHF GepHaraH -
YH3MK GHAaH KeCHWHL HYKTACHHH TO-
MaMu3 Ba X ra KeCHUIHW HYKTACHHWHT
OopAMHATacH y HH Moc K¥amus. Haru-
wana xap 6np x ra (x€X) Gurra y moc
Kyiuau6 ¢pyuxuua xocun 6yaaan. byn-
Aa x 6rhaH y HHUHI Opackpari Gorna-
HaHH Oepusraw srpH vu3HK Gamka-
paau.

Onnit MaTeMaTHKaa, acocaH aHAJUTHK ycynia Gepuarad dyHKuuna-
JNap KapajagH.

/

g — — —————

Bb—————

11- 9u3ma

2- §. Yerapanauran tinHI(llllSlJlap

Bupop X r¥nnamaa f(x) dyHkuus Gepuiaran GYACHH.
2-Ttabpud. Acap wyndai faeapmac M tou ronuacaru, Vx€X
yHyH .

flx} <M

renecusaux Gaxapuaca, y yoada f(x) ¢ynxgua X rgnranda woKopudan
uezaparanean Hynkyun deliunradu,

MHucoa Ywby
f{x)—[—_r_‘x—

dyHkunAHn  Kapadank. By o¢yekuma X=(— o0, 4 oo)aa anuk-
ntatiran. PaBwatiky, Vx€{(— o0, +oc)na Do

flx)= < |

1+=’

Gynaamn. Nlemak, Gepuiran GpyHKUHS 1I0KOPHAAH YerapanaHraH.
3-tavpnd. Aeap wyndad faeapmac m con Tonuscaku, Vx EX

. Yyn
flx) = m
6jaca, y xoada f(x) Qynkyua X rgnasamda Kytiudan wecaparanzan

pynkyua deduradu.
M con Ymby

fx)=x+1

GyHKUMANK Kapaiink. By ¢yHKUHA X=(—oo, + oo} A3 aHHK;
Aauraid. ¥er&(— oo, + o0} yuyH

%



F) =411

G6ynaau. Hemak, Gepunrad GyHKUAA KyHuaaH verapajaHraH. .

4-ravpud. Acap [(x) pyuxyus X tinsamda xam w0Ropudad,
xam KydudaH weeapasanean Pynryus bBijrca, avHU myrtdad gseapmac
m ga. M conaap tonuacaku, Vx €X yuyn

mef(x) <M _ _
Tenecusaux Oaxcapuaca, y xyoada f(x) pyuxuua X rinasamda weeapd-
Aanzan yrkyua defiuradu. '
Mucoaaap. 1. Ywby

— ]+x
o) =1

$YHKUHARKH Kapadauk. By dyHKuua X=(— co, 4 o) na aHHKAaHraH.
Papwankn, x€(— oo, 4+ o0} Aa

Tt =

G6yaapu. Hemak, Gepuaran ¢yHrUna KyiinaaH verapasaHran.
Bepuaran $yHKOHSHU

flx) =

]-i-)v:2 _ | I

14+ 144t (45

Tapafa €3u6 onamns. DBy TeHMIMKHUHT YHr TOMOHHAArH OHpHHYH
KY¥1UMayBuH Gapya x€ (— oo, 4 oo} Aa Gupian kaTTa Oama#an:

1
l+x4

=1.

DHIH UKKHHYH KYLWHAYBUH

o

145

HH GaxoaaiimMua. Arap
0 (1 —x%) 2= | — 2474 &8

3KaHUHH bTHGOPra oJcak, yHAaa

2
l4xizoxs 7 _,gl
b+ x 2
ra sra 6yaamns. Hatuxkaga Gapua x€ (— oo, + co) ydyH
145 1. e 3
= 1 -
14x* [ * 1444 + 2

6y futun kenus unkamn. Jemak, Gepuaran GyHKUMA 0KOpHAaH Yerapa-
naurau.
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IHyrpaii Kuano,

l—L—J:2

X} =
M =
GYHKUMSIHHHT XaM KyRujaH, XaM 10KopulaH 4erapajaHraHsurs nebor-

JNaHAH.
2. Yoy

—, arap x==0 6yaca,
fx) = & |
0, arap x=0 6yaca
byrKUEARK Kapainuk. By dpyukuns X= (— oo, 4 o) 12 4HHKJ2HTaH.
* Arap uxruépmii myc6ar A coM oauHCa XaM, yHDaH KaTTa Gyaran.

| o
HaTypaJ 7 COHH TOMHAAAHKH, ?EX &yans,

Iy Ly
f(‘;)— (h]_)z—n > A
I

‘6ynann. By Gepraral f(x) GyHKUHAHMHT IOKOPHAAH verapajanmaraHih-
ruRy  Ouanppapu. Afinu mafitna kapanaérran (yHKLUMS KyHHAaH
yerapajaanrananp: f{x}=0. .

dapas kunafiauk f(x) Ba g(x) GyHKUHAJAPHHHT Xap Gupu
X tynaamaa auuksnapran 6Yaum6, yaap Wy TYAnamiaa uerapaJjaHras
6yacan. ¥ xoaaa ‘

f() +glx), f(x)—glx), [(x}-g{x)

GyukuHanap Xxam X tynaaMaa derapananrad 6ynann.

3-§. Kydt Ba ToK dyHKuKsIap

Bupop X xakukuit connap T¥nnamuuM Kapahauk. Arap Vx €X yuyH
—xEX 6ynca, y Xosnaa X vfnnam O Hykrara HucOaTal CUMMETDUK
Tgnaam pefivnaan. Macanas,

| X=(—o0, + ), [—2 2] (—6, 6) :
Tyiamaap O HyKTara HHCGaTaH CUMMETPHK TYNiaMaap 6Ynain. Yoy
X=(0, +o0), (—2, 2], [—6, 6), [I, 2|

Tynaamaap O HykTara Hac6aTaH CHMMETPHK TYNaaMmaap SMac. _
Aitrafiauk, O nyKTara HHcGatad CHMMeTpuK 6¥aran X Tyniamaa y="

=f(x) dyHkuus Gepuaran 6yacun. .
B-Tabpud. Azap uxruépuii x€X yuyn

Fl—x)=f{x) ' {2)

Ter2auk Gawapurca, f{x) syt pynkyus deduradu.
Macanan, yuty

- y=x, i
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PyHKUHATAp KYDT PyHKUHANAPIHP.
6-Tavpud. Aeap uxruépuii x€X yeyn
H—x)=—fix) (3)
TeHeaux bamapusca, f(x) Tox Pynxyua dedusrady.
Macanan, ywmby

GYHKURATAP TOK (dYyHKUNHANAp GYraldu.
" Muconnap. 1. Yby

flx) = \x'+1

QYHKUMARK Kapaidnuk. By dyHKUHAHHHT aHHKJAHKLL coXacH ( — oo, + oo )
6Vnagu. BepunraH GyHKUHARK KYPT €KH TOK GYauLIHra TEKIHPAMH3!

F(—x) = V(=021 = &2 +1 =)

HeMmar, f{x) xydT pyHrins.
2. Ywby

f(x) = x\/x*—9
PyHKUMAHN Kapaiauk. AsBano Gepuaran (YHKUMAHHAT AHHKAAHHIL
COXacHHH TONAaMH3:
=920 = x*29=> —co<<x<K{—3 Ba 3<x<-|—00‘
Jemak, Gepuaran quHKuuﬂHHHr aHHKJaHHI coXacH
tyanamaan w6opar. Paswawku, 6y Tynaam O HykTara RucGarai

CHMMETPHK TYnnam.
AHAH f{—X) HA TOMAMH3:

f(—xy=(—x) \/(ﬁx)?—g = —X\/xg—g =—f{x}.
Hemak, f(x) rok dyskuun.
Ywo6y
_ flx) = X —x
- PYHKUMAHN KapaiauK. PaBluanku, 6y QyHKUHAHAHT AHHKJTAHHIL CoXacH
{— o0, 4+ co) G¥nanm.
fl—=x)=(—x) = (—x)=+"+ux
Jnau '
flxy=x—x, [(—x)=x"4=x
JAAPHH COARWITHPHO, Oepunrad GpyHKLHA yuyH (2) Ba (3) WwapTAapHUAT

GupopTacH XaMm GaXapuAMacaHUCHHH KYpaMu3. ﬂemaK epudaran
Gyhklna KydT DyHKUNMA XaMm, ToK $yHKUMA XaM 3Mac.
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Kyt PyHKUASHRHE rpadurn opAntara YKura HucGaTasn CUMMETPUK
XKofinawiran 6yaann.

Tok ¢yﬂxuuﬂunﬂr rpadura KoopanHara Golikira Hucbartad CHMMeT-
pPHK WoRaawray Gyaaam.

Papa3s kunaitank f{x) Ba g{x) cbyHKquma PHUHT Xap OHpH O HYKTara
#ucharant cummerpuk Hynran X t¥naamaa aHukIaHraH GyAcuH,

1°. Arap f{(x) Rra g{x) ¢yukuusnap xydr ¢pyrkuuarap 6yaca,
y xoaaa ' '

o +g(n), fn—gn, [(x)-gm, L& (gx =0

Pyukuuasap Xam Kydt Gyragu. .
2°. Arap f{x) Ba g(x) PYHKIHANAD TOK pyHKUnaaap 6yaca, y Xohla

) +gx), f(x)—glx)

dyHKUMsRAp TOK Ginanu,

fo g, B (g(x) £0)

dyHKUuARaDp 3ca Kyt Gyaanu.

4- §. Mouoton pyrkuusaap

== f(x) ¢GynkuHa X TYNAaMAA aHHKNAHTEH OYMCHH. .
7-tTavpu . Acap apeyment x nHume X THnAGMOGH OAUHZAN
uUxTUEpuLl X1 80 Xy KUUMATAGDU YiyK X, << x3 Ofauucan

Fla) <f{xe) {(fn)<<f(x2))

Tenecuszauk fpunan Ofsvweny Keaub qukca, y xoada [{x) dyucyun
X rinaamla geyewu (kamabmaiiduean) pynxkyun Oetiuradu.

8- 1 a b p ud. Aeap apeyment x nune X tinaandan osunean uxruépuil
Xy 80 X2 KUOMATAGPU Yuyn Xy < Xy Ofauwudan

fla) >Flxe)  (F(x) =f{x0))

TeHzcusauk ffpunay Gfsuwin Keaub 4uxca, y xorda f(x) Pynxyua
X rinsamda xamaweun (fomaidduean) pynxyun dedurady.

Yeysun xamaa KamawoBuy GyHKUMAAAP MOHOTOH yRkuunrap
AeAunaany.

Mucoanap. 1. Ywéy

flx) = x*
byuxuus [0, + oo} T¥nnamaa yeysun 6yaany. Japxaxukar, [0, + o) Aa

HXTUEPHH x, Ba xg HYKTanap onub, x; << x; G¥icun Aefnuk. Pasurakk,
0sCx) < X3 4 00. ¥HAa

F{x)) —F(X5) mexf—x3= (x4 x2) (x)— x5) <O
6Ynaau, YyHKd x|+ x3 >0, Xy — x2<20.
Hatwwana f{x)) —f(#e) <0 =f(x)) < f(x2) TeHFCH3AMKKA 3Fa

- GVnaMu3,
Hemak, x) << xo=>f(x1) < f{x2). By 3ca 7- Tabpudra kypa Gepuaran’
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byHKBusRUET [0, 4 co) Na YCyBUK Cl)yHKl.LHﬂ 3KAHAHK Guaaupany.

2. Yw6y
Fo) = VT

PyHKUHAHH KapaHauk.

by c]:nyHKuHﬂHuHr anukAanuw coxack [— 1, 4+ oo ) Gyaann. Hy [—1,
+ oo} TYnaamaa UXTHEPUH X, Ba Xp HYKTaapuu onub, x, < x» ,f:leﬁﬂnk
Papmauku, — LX< x2< + oco. YHAA

‘:\/lg‘!’] '—'\; ;"f‘l) '
\/x9+l+\/x|+l

Fle) ~flx) = iFT — yEFT =

X (\/x2+i + \/xr‘l‘l ) = \/*:HET}O .

6¥arand, 4yRKR X3 —x1 >0, X+ 1 + \/x]-;—l_:;O‘ JHemak,
Xy < X=X} — F ) > 0=-f (x1) <[ (x2).

By sca Gepuaran ¢dyHkuua [—1, 4 oo} aAa ycysun pyHKUHS IKAHHHH
GHAAHPaLN. : .
3. Ywoy
1) =3z

$yuruus (1, + oco) T¥nnamaa Kamaweuu QJyHKuHﬂ 6yann.
. XakHkarad XaM, [1, 4 oo ) T¥aamaa HXTHEPHH x; BA xo HYKTaNapHH
ONHG, x, < x» DelJHK. yﬁna

2
*2 Xy ¥ K — Xy — A
X)) =) =—g —— ==
Fx) —Fx)) = : 1+x2 l-i-xé {]-}-.x?}{l—}—x%]
X, —xp+ x50 (X — %} _ (x, — %) {1 —x 29}
(1+x7) (1 +23) (147} (E+423)

6ynain. Paswankn %,—x,<<0, (14+x})(14+x)>0Ba(l, + o) aa
1 —x1x9<20. Hemak, f(x)) — f(x2} = 0. Kelivdrn TedrcHsankaan f{x) >
= f(xy) 6Yamwy keau6 uumkagu. Wyugai Kuaub x) < x; GYIHmMaan
f(xi) > f(xs) vn Tonauk. By 3ca Gepniran Qyuxunanumr {1, + o) 2a
KAaMawB'l dKaHunn CHAZUPAAH. _
Afitaiinuk, f(x) Ba g(x) ¢PyRkupsaap X T¥naamaa ycystm
(kamawBuu) 6Vaud, C Varapmac cod 6¥acuH. ¥ Xoafa:
1% f{x) + C Ppyukuna yeysun (xamaosun) 6¥aaau.
-+ 2° C>0 6¥yaranaa C-f(x) Pynxuna Foypuw 6¥aamm, b
- <20 6§aranna C-f(x) dyHruaa Kamalosun Gyaaau. :
3°% J(x) 4 g(x) dyukuus Jeysuu {Kamaiosuu) 6yaann.

5- §. daspuit Qynxuusaap
Cy=f(x)}) pyAknua X r¥nnamaa aHHKaauran 6yacuy.
9- Tabvpud. Acap wyndad gaeapmac T(Ts:0) con maswyd
5yﬁcaxu, uxruéputl x€X yuyn
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1) x—T€X, x+TeX,
2) f{(x4+T1)=f(x}
bijaca, y xoada f(x) daspui pyuxyus deduradu. Byﬁdaeu T con f(x}
pynryuanune daepu Oerinaadu.
Macanas,
Yy =sinx, y =cCosx
$yHKUHAdAp AaBpHi BYHKUHANAD OVAKHO, YIAPHHHT DABPH 21 ra TeHr,

y=tgx .
$yHKUUS XaM NaBpul YHKUMA, YHUHT AaBPH 5 Fa TeHr.
Mucon. Yoy

f{x) = o
(GYHKUHAHY KapafJanK, OyHAA [x} opKaJn X HHHT Kacp KHCMK Be/iru/anran
(macanan, {1,5}=0,5, {0,75}=0,75, {2|=0). by ¢pynKuna {(— oo, + o0}
da anukAawrad. Afitadnuk, T — uxtuépuii (T=:0) 6ytyn coH G¥nacua:
T=m(m==41, £2, £3,...). ¥uaa uxTuépuit x€ { — oo, + oo ) yuyH

x—TE(—oo, +W), X+TE(—-—00, +00) -
6y nub, '

flx+T) =+ TI=l=F(x)

6¥anaau. Jemak, Gepuarad QyHKUUA BaBPHA PYHKUHA, YHUHT BaBpH T=
=m 6ynau. '

1°. Arap f(x) naspuit dynxuust 6¥aub, yruur 1aspu T ra (T s£0) Tenrr
6yaca,

Th=nT (n==I, £2, £3, )

confap Xam wy ¢yHKUHAHHHT AaBpH Gyaaiu.

2°. Arap T, Ba T counap f{x) dyHKuusiHHHT AaBph GYyaca, y Xon14a
T+ T2(Ti 4 To5=0) xamaa Ty — To(T 5= T2) connap xam f(x) QyHKUMs-
HUHI JaspH 6yaans.

3°. Arap f(x) Ba g(x) naspuli dydkunanap 6¥aub, yaapHaur Xap
Gupnuunr paspu T Gyaca (Ts£0), y xofaa

f(x)+g(x}, F(x) —g(x), flx}-g(x), (g{x)#0)

pyHKUHANAD XaM AaBpHil (pyHKuﬂa.nap GYauG, T COR yIapHHHT XaM AaBpH
Gynagn.

g(x)

6- §. Teckapu Pynkunsi. Mypakkab® Pynkuns

y==f(x) oyHkunst X na aHHK’aanrad 6¥aub6, Y; sca Oy QyHKUHA
KuiimaTaaphaan HGopaT TynaaMm GYACHH: .

Yi={f(x): x€X}.

AdTahnuk, ¥; T¥ynaamaars Xap 6up gy con X t¥nnamaark SuTTardHa x HUHC
KHiiMaTura Moc Keqachi. Paslianky, 6y xoana ¥y rynnaMaan oJHHraH Xap
6up § ra X Tynnamaa 6uTTa x MoC KelHG, Oy MOCJAMK HaTHKACHAA
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L

yHKuuA xocn.n. %S’U‘[é}l[/l‘ Opataa Gy ¢ysKuMA y=[(x) dyHxuuara
HucGataH Teckapd GyHKUuA fefinnann Ba y x={""'(y) kabu Gearusana-’
an.

Mucoan. Yuby

y = f{x) =5x+1

dyukauarad [0, 1] na kapaiinnk. by dyHkuua kHiMaraapu TYIIaMH

=141

6ynamn. Y, = [1, %] [a aHWKJaHTaH ywby

x =2y — 1
pysKuuA Gepuarah y = -;-x—l—l ¢yukunAra HHcOaTaH Teckapu GyHKUUA

6¥naan.
IOkopuaa afiTunrannapaan y=J(x) Aa x — apryMmeHT, y 3ca
(yHKUHACH, TecKapH

x = ["{y)

(pyHKUMANA 3ca Yy — APTYMeHT, X 3Cca YHHHT QyHKUHAcCH OVaHWA
Kypunaau. Jemak, Gepunran QyHKUHA XaMia yHra Teckapd QyHKUHAAA
aprymedT Gunaav PyHKUHAHHHT POANApH anmalluiuap skaH. Kynaianx
YUYH K¥N Xoanaplda TeckapH MYHKUWA apryMeHTHHH XaM X, YHHHT
(GYHKUHACHHH y kalH Gearuaanaln: y=gx).

y=F{x} ra uncGatan Teckapu Oyaran y=g(x) GyHkuus rpacdurn, -
y=F(x} dyuxuua rpacduruuu [ Ba IlI ugpaknap OGuccekTpucacu
arpotpuna 180° ra alnanTHphlL HaTHAaCHAA XocHA 6¥naan (12- unama).

y=f{x} obynkuua X aa anu- y
KaaHraH 6yu6, ¥; sca wy yHkuns 9=41%)
KHHMaTaapu Tynaamn GYacuu: ’

Y, = {f(x) : xEX).

by Y; t¥ynnamMna z=F(y) byukuud
anukaaHrau  6¥ncus.  Haruxkana
X Tynnamaad onuuran Xap Gup x ra
Y/ t¥nnamaa Gurra y:

Prx—y  (y=[(x)),
Ba ¥y T¥maamaarn GyHaai y codra e
GuTTa Z° '

Fiy—z (z=f()) [2- un3ma

‘CcoH MoC KVaunain. Hemak, X T¥nnamaan onnnrad xap 64p x coura 6UTTa -
Z COH MOC KVERANG, AHTH hyHKOHA Xocua Gynaln: .

z= F(f{x)).
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Onataa 6ynaait Gyukuus sypakkab gyrcyqua felivaain: By MypakkaG
dyuius y=F(x) Xamla z=F(y) @yHKOHANAp &€pAaMnia XoCHA
6ynrad. '
Macanan,
2= (x4+1)?
dyukuus y=x-+1 Ba z=y’ QyHKUAATap EpiaMuna Xocwa Gyarad
Mypakkal ¢QyHKUHAIAP.

7-§. dnemenrap pyHkuuaaap
1°° ByTyH paunonaa dyakuuanap. Yusy
y=agtax+ax"4+ .. Fa,_ " a

KYpHEWIWIAATH GyHKOEA OyTyR payuonar dyrxyus neitnnaan. Bywza ap,
@y, ... , 4, — y3rapMac CoHnap, n 3ca HaTypan cod. Dy dyukuus R=
={(— oo, +o00) 0a aHWKAAHTAH.
ByTyn paunoHaa dbyHKUusHHHT 6ab3u Gup Xycycud Xoanapu:
a) UYnankan dbynknna. ¥
gy=ax+ b (a==0)
K¥puuuuira sra, 6ynaa a, b — ¥arapmac coHnap.
Yusukan pyskuus:
1} (— oo, 4+ o0} Aa aHuKhawraH,
2y a0 6yaranaa yeybun, a<-0 6yaravna Kamaiosuu,
3) rpadury Tekncankaa TYFpr UH3MKILAH ubGopaTaup. Yuidy
Yy=2x—1, y=—2x+42, y=1
YHHHKAH PYHKUHANAPHHHT rpacury 13- uuamana TaceipaaHTaH.
6) KBaapaTuk ¢yrHkuna ¥

s y=ax'+bx+c (a==0)
z\ grix-t Kypuunira sra. Byuaa a, b, ¢ — ya-
\ / rapmac connap. KpaapaTuk @yHk-
UHA R={(-— oo, + 00) Aa aHdKJaH-
’ ran. Yuunr rpacurd napabonasau

uHbopat. IlapabonaHHHI TeKHCAHK-
7 . - Rard  Ba3HATHHH aHHKJAAL  YUyH

1 KBalpaTHK YHKUHAHA Kyliniarud
/ KYpHHuLiAa €3H6 oMaMu3:

/ ’ y=-2x+2 y=ax2+bx+c=a(x2+—i—x)+
b »* S
13- yHama c=a xz - x c— j—
+ ( + a + 4a” + 407
@ 3]
b N dac— 8 ( b)g b”—4dac
= — ———=al 4 ).
a(x-i— 23) + 4a + 44
Y =-ax +bxj—c MYHKUHA TPaUIHHAHT TEKHCAMKAA KORJALWIMIUH
a xxavia d=b"—4ac MMKAOPAApHUHT uilopacHra 6ofank Oyaaln

‘im o 3Ma):



= ¥
50 \ seaxr e
| d<a a<a
g«

2 X 5
#
L
a0 y=aalbre a<g
Ed \ / A8 )
IN_T ~ 7 \ X
4 g=axidxee
Ed
=8
7 . ) a/\ ral
14- ynama

2°. Kacp paunonaa ¢yHrunanap, Yyuby
_ g +ax" "'+ 4a,_x+a,
y= box™ b, " b, x4b,

KYpHRHItAary GYRKURA kacp payuoras Pyaxgus neidunann. byraa ay, @y,
e, @a Ba by, b1, ..., by NAp YarapMmac coHaap, n, m — HaTypaJd conaap. by
thyHKLHSA

Xe={—o00, +oo)\fr:bpx"+bix" "' 4. . bn=0}

TyNNAMIa, ADHH KACPHUHI MAXPaKHHH HOAra alNaHTHPYBYH HYKTa-
AapaaH (apkan G¥aran B6apya XakHkHil conaapaad ubopaT Tynnamaa
AHHKJAHTEH.

Kacp paunonas QpyHKUHAHKHI §ah3n OHp XyCycHH XoAaap:

a} Teckapn nponopuhoHas Bornauvulinn ¥pojganoBun
ywoy

y==  (x70)

dyHuMaHH Kapalank. Bykna @ — y3rapmac cod. by ¢yHKHHA:

1Y X={—o0, Q)Y (0, 4+ o0) Aa AHUKIAHTAH,

2) tok ¢yukukr. Jemak, yHHHr rpagpuri Koopaunara Oowmra
HucBaTaH CUMMETPHK,

4
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3) a HuHr MycBaT éku Mauduiairura Kapat ¢yHkUHA (— oo, 0} Ba
(0, + oo ) opanuKknapHuHr Xap GHPHAA KaMalBYU €KH YcyBau 6Vnaiu.
PaBLuaHkH, y:i dyrxuna cpahUrHHUHr TeKUCARKIA Koltaaminwy

X

ad
Fe&

=y

15- unzma

@ HMHI Wltopacura Gorauk 6¥aain (15- uwama). Onataa 15- yusMalda
TACBUPJAAHCAH 3TPH YH3HKAAD TeH2 énau eunepboaa Nelnaaln.
6) Kacp unsukan dyHruua ¥

__ax+b
T oex4d

d Y.
}Tyrma Maa aHH-

[

kypuduwra sra. By dyrkuna X={— oo,+ oo}\__'{

KJaHraH.
Kacp 4u3HKAM QYHKUHAHY KyHHaarHvya é3u0 oNaMus:

b d b d
_axtb a("+‘;) e Yo ta %
T oex4d T aN d
C(x+?) X+?
be—ad
a ac be —ad | a
2 G Y iy M i
xX+— ¢ x+—
[
Hemak, kapanaérran ¢pyHKUUA ylby
23

Kyputnuina 6Vaap skau (a=£}‘3§_. f=—, v=—{:~).
4
Kacp unsukan QyHKUHAHWUHT rpadwrn Tenr éuanm runepfona kabp

6yaanu. Macananu,
x+1 _X+3—2_1_~ 2
- x+3

Y=3¥3 = 13

.
PpyHkuMAHRHT rpaduru 16- uusmana taceupaauran,
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3°. DapaXaau pyHKUHs Yoy
' y=x" (x220)

Kypunuinary dyuruns dapaxcasu ¢yncyus peliunann. Jdapawkany
QYHKUMAHHAT aHHKAQHMIO COXacH a ra Gofauk Gyagaau. Arap o>
=>0 6Yaca, y=x" dynkuns (0, 4 oo} Aa YeyBun, a0 Aa KAMIOBYH
6¥nanu. lapaxann ¢ynkuns rpadurd tekucaukuuur (0, 0) xamaa (1,
1} HyKranapuwaam ytagu. Macanawu,

| ¥
I
I
: o y.xe
|
I
| , yh—xé
_________ S PRI ] —
! P b
—JI & I3 :
I i
lI Il ! X
! .
I
16- unama 17- yy3ma

y=x°  y=x"

dyukunn rpaduxaapy 17- uuamana TACBHPARHIAH.
4°, K¥pcaTKuuan ¢ yHKUHA Yy

y=a

KYprAHwAary yHKURA kdpcarkudan  gynxyqua  Lelnaann, OyHAa
a XaKkHKHH coH, a>( Ba a=41.

K¥pcatknuan dynkibn:

1} (— o0, 4+ o0) Oa aHMKJAHTaR,

2) uxTHépHi x na y=ga">>0,

3} a>1 6yaranpa y=a° ycypun, O0<a<<l 6yaranpa y=a’
KaMaloBYH.

¥ y=2"
y=£%x

) X y=%_:x

18- yyama 19- quama
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Kypcarkuuan ¢pyHkunsa rpadury OX yKuaaH oKopHila XoHNaUITaH Ba
AOHM TexkncaukukHr (0, 1} nykrackpan §taan. Macanan, y=2" ma

Y= (-%-)* pyHKUNANAPHWHT Tpadurn 18- unamana tacsupaaxran.

5°. JlorapHO MUK dyHKUH Yoy
y‘——'loga){

KYpHAHOLAard QYHKUHMA qocapumur Gynkyqua nednnagu, Gydna
a>>0pa ax|.

Jlorapubmuk dynsxuus:

1) {0, 4 co) na aHHKJaHTaH,

2) y=a* dynkunAra HucGaTan TecKapH QYHKUHA,

3) a>> 1 6yaranna y=Ilog.x ycypuu, 0 < a <7 1 6yaranza KaMamwBH.

Jlorapupmuk dyuxkuua rpadpurs OF JKHHHHC YHC ToMOHHIA
Aofaawmiras Ba sonM Tekncankpunre (1, 0) Hykracunan yrann. Macaaad,
. y=logsx Ba y=Ilog,x ¢yHKkunsnapuunr rpaduru [9- yuamaga Taceup-

JaHFaH, )
6°. TpurodoMeTpuK GyHkuusaap. Ywdy
y==sing, y=-cosx, y=tgx, y=clgy, y=-secx, y=cosecx.

PYHKUHARAD TPUSOHOMETPUK PyHK{usrap TeAnNait. '

y=sinx XaMmaa y==cosx OynKkunaIap R={(-—o0, +oo) uaa
anuKaaHrad 2r AaBpan (yHKUMATAp 6¥Aub, HXTHEPHE X Aa

—l=lsinxg 1, —I<lcosxsC |
TEHFCH3ARKAAD YPHHAH GYnaiH.
¥ ¥
FIRiaX

H=lO08N

- I o ¥ y=clyx

20- unama



tgx, ctgx, secx, cosecx PyHKUupIAp sinx, cosx QyHKUHANAP OPKaH
Kyiinaaruda udofanaHaam:
siny
cosx’

COsx
sinx

1
R seexX=—-, COSecx—=———.
COsX sinx

{gr= cigr=

sinx, cosx, tgx xamza ctgxy GyHKUMsIAADHUHT TpadukAapu 20- unaMa-
la TaCBHPAAHTaH,
7°, Teckapu TpHToHOMETPHK GyHKUNANZp. Yuby
y=arcsinx, y=arccosx, y=arcigx, y=arccigx
DYHKUHAIAp TecKapu TPueOHOMETPUR (Pynkyunrap Neftniann.

Macanan, g=arcsiny QYHKUMAHHHT aHuKAaHHW coXxach [{— i, 1]
opanukaan wbopat 6yanb, KuiMartiap T¥naaMu sca [—% —g ],ﬂaH
HGopaTtaup. '

IOxopuaa kaiz atwaran arcsing, arccosx, arctgx xampa arcctgx
PyRKUHAIapHRHT rpaduKIapn 2]1- 4yHaMald TACBHPAAHTAH.

¥
; YT X K{ =TS X
= & X r & s X
4
y=arcipa ¥ '
y:az::;“yx
\ .
Fa & F
g X & A

21- uyama
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3-B0OB
TEHTJIAMAJIAP

Oaufi  MareMaTHKaHHMHT TYpAn coXafjapuiaru Macadajtap Kyn
Xo/Aapia MabayM TeHTAamanapHs evnil OuaaH Xan KuanHaau. LHyun
3bTHOOpra onut yuby 6ofaa TeHrMaMasdap XakKuAardn Mab/iyMoTaapHH
KHCKaua 6aéH 3TaMus.

1-§. ¥Ymymnii manaymotaap

Flx) dynkumna F tynaamaa (F<R), g(x) byHkuus sca G Tynaamaa
(G R) Gepniran G6¥ncud. By dyHKUMANAPHHHT aHUKMAHUM COXAacCH
6yarad F Ba G TYNIaMAapHAHT K¥NAaBTMACHHK (KecHILMacHHH) M Gunad
Searuaanank: )

Fna=»M.

Arap M TynnamMaaH OAHHFaH %y YYyH f(xo} Ba g(xo) conaap Gup-
Ouphra TeHr Gyaca, AbHH (ko) =g(xe) O¥ca, vy xoala xp

flx) =g(x) (1)
TeHTVIaMAHHHT urduzu (ewumu) pehmnaau. Oaataa (1) mynocabar 6up
HOMABAYMJH TeH[/ama AedHaann.
Tewrnamauuur Gapua WAAH3NAPHHA (MJAH3NAP TYMIaMHHA) TOMHLI
6GHAaH TeHIAaMa euniaan. Arap naausaap tyanamu 6yw 6yaca, (1) renr-
‘nama euumra sra G6yamanan. _
Depuaran (1) tenraama Gunad Gup KaTopaa ywdy

R =g1(x) (2)
TEHTIaMaHH XaM KapaI‘IJ]HK‘

Arap (1) TeHrnamaHHHr Xap Gup WIAH3H (2) TeHrnaMaHHHT XaMm
unau3w 6Yaca, y xonga (2) TenrnaMa (1) TeHrnaMaHHHL KaTuMacy
lefinnagn Ba

‘ - fx) =g (x)=fi (x) =g (x)
Kalu Genruaananm.

Arap (2) tenrnama (1) TeHTAAMAHHHT HATHXKACcKH 6YACa, BA aKCHAYa,
(1) Teurnama ¥3. naebGaTnaa (2) TewrdaMaHuHF HaTuxacu 6G¥aca,
y xoaaa (1) sa (2) renrnamanap rexe Kywau (3K8u8aLeHT) TeH2raMasap
feduaaan Ba

‘ flx) =g (x)=fi(x) =g (x)
kaGm Gearnnanan.
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Jlemax, TeHT Kyuyau TeHrNaMadapHHHT HAAHAAAPH TYINaMH OHp XHa
oyaap skad.

TeHr Kyunu TyWyHYACH TEHTNAMalapHH eudilia KeHr K¥JJIaHRAaLi.
Onatna, GepudTaH TeHraMaHH eddllAAa YHU TeHr Kyuiw, afiHu naiitaa
YHAAH codiapok 6Y.aran Tenrnama OHNaH anmaliTHpuianu. By xapaéd
6up Heda Gop TaKPOpAaHHILK HATHXACHAA TeHMaMa Coada TeHrjamara
KeJafH Ba YHH ey Oepu/raH TeHrJaMaHHHT WAAH3AAAPH TONHAAH.

JHAM TEHIMAMAJAPHUHT §3apO TENT KyuauluIn XaKuia GabsH Oup
TACAHKJAAPHH KeATHPAMM3:

1% Ywoy

f(x)=g{x) Ba f(x} —g(x)=0
TEHTTAMARAR TEHT KYUIHAHP:
f(x) =g(x)=f(x} —g(x)=0.
2°. UxTnépuit a coH yuyH
f(x)=g(x) Ba [(x)+a=g(x)+a
TEHLNAMANADP TEHT KYUJIHIHP:
flx) =g(x)=flx) +a=g(x) +a.
3% HMxrtuépuil a (as£0) con yuyn
f(x)=g(x) Ba af{x}=ag(x)
TEHIAMAnap TEHr KyWiHAHp:
f(x) =g (x)<af (x)=ag(x).
4°. Uxrtuépuit a (a>0, as=1) con ydyH
fix)=g(x) Ba o =at"
TeHFIAMafap TEHr KyUJIHAHp:
f{x)= (x)@a“”:ozg“’
5°. HMxTuépui HaTypan n coH yuvH, f{x} 2= 0, g{x} = 0 Oyaranaa
ywoy
Flx) =g(x) Ba [*(x) =g"(x}
TEHrNAMATap TEHT KYWIHZHP:

Flx) =gx)={"(x} =g"(x).
6°. Arap a>>0, a=1 ﬁyﬂnﬁ f(x) >0, g(x} >0 6yaca, y Xxoa0a

f(x) =g(x) Ba log.f(x) =log.g(x)
TeHrAaMatap TEeHT Kyuad TeHraamanap Oyaaau:
flx) =g (x)=logaf(x) =log.g (x).

7°. Arap ¢(x) dyukuus M Tynaamaa awuknanrad 69auG, YeEeM
vuyH q{x) =£0 6¥aca, y XoJila
fley=g(x) Ba Jixdp(x)=g{x)q¢lx)
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TeHTAaManap TeHr Kyuin TedraMadnap 6yaanu:

[(x) =g(x}=f(x) @lx) =g(x) -@(x).
" Bupop
flx) =gx)

TenrjlaMa Oepwiran OyacuH. Tekncaukaa Hexkapr KoopAMHaTalap
cHeremacuun oaub, fi(x) Ba g(x} ¢yHKUHATADHHUHT TpPAapHKIAPHHHA
ypzamu3. Papas Kuaalank, f(x) sa gix) ¢ynkunanapauur rpaduxaapi
22- yuamala TaCBHPAAHTAH 3TPH YH3HKAapHH Hpoaanacun. By dyukuus

(-1)*

¥ . 4

- — - ————
.

22- unzma -_ 23- ynama

*

rpaguKAapy KecHIIraH HyKTasapuHHHT abcliiccanaph Gepuaral Tenraa-
MaHHHT HAAH3AapH 6Y¥napu. Macanan, yuby

VE={x—1)* 2)
TeHrMaMani Kapadank. f(x) = \/} Ba g(x) = (x— 1)? QpyHKUHSAAPHUHT

rpadukaapuiy du3amus (23- unama). Unamasan xYpueannky, f(x) =vx,
g{x) =(x—1)? OysKunATapuHHr rpadHKIAPH KKKHTA HYKTaAa KecH-
waan. Jemak, Gepunrad (27} Teuraamarudr ukkuta eunMu 6yaud, yaap-
pan 6urraci 0 Guaad [ opaciila, uKKAHUKCH 2 Gunan 3 opacuaa Gyaagn.

2- §. Pannonan tenranamanap

Bupop
flx)=g(x) ‘.
TeHraama Gepuaran Gyacay. Oxopuaa aliTud yTaMkks, y
fx)—g(x)=0 (3)

TeHrnaMara TeHr Kyuau Gynrann. Arap f(x) —g(x) = F(x) Aecak, ynaa
(3) renrnama ywby

F(x) =0 (4)

KVpHRRITa Kenany. Arap F(x) paudonan dyHkuus 6¥nca, (4) tenrnama
paguonar rexzaama Aednnajn.
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Paunonasn TeHriamManap MasKyp KypCHHHT ofHil aareGpa 6yaumHaa
GaTadcua yprannnann. By epaa 6H3 palloHada TeHrIaMaNapHHHT 6ab3H
6Up XyCycuil XoJNapHHETHHA KeATHpHL] OnaaH KHposTaHaMu3.

1°. F{x) yu3ukay pyskuua 6¥acHu. F(x)=ax+4 b, OyHaa
a Ba b yarapmac XakuKu# connap. By xoaaa (4) Tedrnama

ax+b=0 (a5=0) (5)
KypHHHinaa 6¥aann. (5) TenraaMa YH3UKIM TeHrAaMa AeAuNaiH. YHHHT

eddMH @, b coHNapra GORJHK.
Arap a=0 6yaca, ynaa

ax 4 b=0=ar=—bh=>x== __z_
6yau6, (5) Tenraama AroHa x= ——% euyuMra sra Ba euHmsap TYNJIaMu
E= {«——g} 6¥naamn.
Mucoanaap. 1. Yuby

x—1 3x—9 x
T =52

TEeHrJaMaHH e4HHT.
By TeHrsama KyHHzarnua e4HnajM:

"g‘ + 22 =-§ — 956 — 64455 — 135= | 0x — 60«
' 81

a

te 41x =8 & x=

: - “ 81 -
Hemax, Gepuarad TeHrJMamMaHWHT eUYHMAAD TYNJaaMy E={T} Gynagm.

2. Ywoy
(p—Dx+2=p+1

TeHrAaMaHu ednHr. PaBwiankn, 6y TeHTJAMAHWUHT @UHMH P  HHHT
Kuidmarira GoriuK 6¥naau.
Arap ps= | 6%aca, ynda -

(p—l)x-|-2=p—|—l<:>(p—l)x=p—l-©-x=£:—_-—: =1
6ynanu.
Arap p==1 6yca, y Xoida Gepuarat TeHrsama
0-x4+2=2

KYPHHUIITA KeAH6, Y HOMabAYM X HHHI Xap KaHZal KuéiMaTHaa YPHHAR
6yaanu. _

Hemak, ps=1 Gyiranfa TeHIJJaMaHHHT eunMmiap Tynnamn E=/|1}
6yan6, p=1 O6yarania sca E=(— oo, + oo) Gynann.

2°, F(x) kBaapaTnk GyHkuusa Gyacun: F(x)=axr’+
+bx+¢, SyHna g, b, ¢ ¥3rapMac Xakukui counap. ¥ xonaa (4) Temr-
namMa KyfAngaruua

a - bx+c=0  (a=0) (6)



6yaaan. (6) tedrnama ksadpar Tenesama JeRUNANM. YHHHT eunmu a, b,
¢ coHfapra Gorauk. By connapaad Tysuiarad yuby

D=p*—4dac

MHKIOP KBaapaT TE€HTAaMaHUHT JucKpuMunanTy AeiHlain.
Arap D=0 6§aca, ynaa

ax’ 4 bx+4+c=0 (as=0)
KBapaT TEHLJIAMA MKKUTA

6¥namn. .
Arap D=0 6ynca, y xoaza {6) KBaapat TeHraMaHHHT HAAW3AapU
Oup-6upura TeHr

X =Xg=— -

eyrmaapra sra OyAH6, euumnap TYNAaMmH E={_7z{’5' }6}‘,’*.}131111‘

Arap D <20 6Vnaca, (6) KkBaZpar TeHr1aMa eguMra sra smac. By xonna
eupMaap tynnamp 6Yw ryniam 6¥nann: E= (.

Ksagpar TeHrnamadHuHr dNAM3fapH Xakula Buer TeopemacHHH
KeATHPAMHU3.

Buer Teopemacu. Arap x; Ba xo Jap

ax*+bx+c=0 {a=0)
KBAaAPaT TEHrAaMaHuHr wagusaapd Gyaca, v xonaa
b

b o= — 2,

p
X Hp=—
6yraan.

Mucoaaap. 1. Yuby

P+ +2(pp4+ Dx+p—2=0 (p7=—1)

KBajgpaT TeHTJaMaHH eYuHr.
By TEHTJAaMAHHHT AHCKPHMHHAHTHHH TONaMK3:

D=[2(p+ 1) —4(p+1) (p—2)=4(p+ 1)’ —4(p+1)} (p—2) =
=4(p+1) (p+1—p+2)=12(p+1).

femak, D=12(p—+1}). Arap p> — [ S¥aca, D=0 6yaub, Sepuaran

TeéHrndama
Y

42



= —2(p+ D+ VI2(p+1)

3
= 200+ 1) =1+
o 2+ —VEEED 8
= 2(p+1) p+1

equmaapra sra 6y.raau. By xonza evnmnap tyniamu:

3 3 :
E_{—1+\/;—+T, —~1-25 )

Arap p<«c —1 6yaca, D<Z0 6¥nub Gepuarad TenrsaaMaHHHT eHHMH
masmya Gyamalian. by xonna eunmnap tynnamn 6y tynaaM Oynann:
E=0. '

2. Arap x;, xo nap

2x?—Bx+1=0

KBAaApaT TeHrMaMaHHHT MALM3NApH 6¥aca, xixs -+ x,x3 Hu XkcoBnanr.
BeprAraH TeHMMAMAHHHT AHCKPHMHHAHTH

D=(—5)"—4.2.1=25—-8=1IT.

Jemak, Gepuaran TeHrnama x, Ba X WKKMTA HAAM3ra sra. Buer
TeopeMacura Kypa

)
x1+-’~'2—-é',
P
1 2= 9
By renrauknapun 3brHGopra 0ant TonaMms:
2 2 5
XX o4 X o= X Xo (X - X} =7
Hemak,
2 2__ 5
XXt X x5= i

3°. F(x) dyukunua xyiduvaaruua BVacun F(x)=ax'$
+ b2 4, 6ynna a, b, ¢ yarapmac connap. By xonaa (4) Tenrnama yméy
ax* +bx"4c=0 (7)

KYpuHniaa 6yaany. (7) Tenrnama Sukxeadpar temesama nedinaaln.
Bukpaapat TeHrnaMa y=x aAMaWTUPHW HaTHXKacHla KBajipar
TeHrAaMara Keaaiu. YHH eudb Oepuaran CUKBaapaT TeHrAaMaHMWHT

eUHMAapH TOMUAAAH.
Mupcous Ywby

9x* —25x? 4+ 16=0

TEH[VIAMAHW eUHHT.
By Tenrnamana y=x’ anMalITHpHIl KHAAMH3. YHAa

9y? ~ 25+ 16=0
KBaApaT TeHr/AaMa xocHa Gynaam:
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254+ /h25—4.9-16 _ 25+ 40 _ 95+7

Yi= B =T 1 T T
_ %47 _ 16
yl'__. 18 —_ 9
T BT
Yr=—g—=

Hemak,

9 3 3’
*=le(x—1) (x+1)=0x,=1, x,=—1.
Wysnnahk knanG, Sepunran TeHrAaMaluiar edumaap Tynaamu

e-fte —4 1 -]

x %—l-{a—ﬁ(x— —)(x+ 3) 0®x|=i, Ky= —

OYARWIMHA TONAMMH3.
4° F (x) pyHxunrsa Kyﬂnﬂaruqa G6VncHH:
- Fx)y=ax*+ b+ cxl+bx+a,

Gyuna a, b, ¢ yarapmac counap. by xonga (4) remraama ywby
ax* + b e Fbx+a=0 ' (8)

K¥puuuwna Gyaann. (8) Tenrrama cummerpuk Teneaama AeAHIalH.
TeHr1aMaHuHr Xap UKKH TOMOHHRH x2 ra (x==0)} 6yau6 Tonamus:

ax*+bx+ e+ +-5 =0.
X
Arap
R R Ay
ax +? =aq (x -I—:,;) =ua (x+ x) 2a
: & 1
brdt=bp (x+—;-)
Oyanuwiknn »bTudopra oncax, y xoana (8) Tenrnama
1 y? |
a (x-l——;) +b (x-l--?) +c—2a=0
KYpHHHWra Kenain. Kellunry Tenrankaa x—]—% =y Ae#tnaca,

ay’+by+c—2a=0

KBAAPAT TEHTNAaMa XOoCHa 6VaaiH.

Hiynaa# knAuG, CHMMETPHK TEH[IAMaHH e4HUl KBaAPAT TEHr1aMaHH
eYHIIra KeJajd.

¥MymaH, F{x) GynxuUuAnH

Flo) =adfp(n P +belx) +c

k¥puakaa 3K MyMKHH OYAca, y=¢(x) anMamTHpiL éplaMyAa
F{x)=

TeHMJaMa KBaApaT TeHrnamara kKeahafH.
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Mucon Ywby
x4 (x_-] )2=8
TeHrMaMaHin xapaitnux. by xonaa
Flx) =x*+ (7%)2_8
6VauG, yHH KyHHari4a €sull MyMKHH:

Pl =vit (57 ) 8=t 202

+ () -8 xbL)—2 £ g

x—1

Hatuxana

@
X
TenraaMara keaamus. Bywaa ——- =y Gearnaair kupuruica

Y -2y —8==0
KBapaT TeHrnama Xocha G6ynasu. By TenrnraMaHuHT niaHarapH
. ni1=4, y=-—2
Synazu. Hemaxk,

il =4 =1 — x4 =0=(x —2) '= 0= | = Xp== 2,

2 _ N
al = — 2= X’ 2k — Q== O xy == — Qi;4+8=:~

x—1
=14+ 3, x=—1-—1/3.
[Hynnait Knan6 GepuArad TEHRJaMaHHHT euuMaap Tynnamu

E={2;—14+/3 ;—1—+/3}

6ymaan.

3- §. Hppauuonan, Kj’fpcarxuq.rm BAa NOrapHPMHK
TeHrjaMaaap

1°. Hppauuonan rtenrnamanap. Homa®biayMm x paiaukad (HAau3s)
MIIOPACH OCTHAA KATHALUTAH TEHrAaMalap UPPAYUONGA TeH2AaMarap
Aefivnagn. Macasnan,

VX=2 =5, x+5 + VZX+8 =7,
{/x——? = \fx*—4
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TERIVAMAJIAp HPPALUUOHAA TEHrAaMaJapaup.
Whpaunonad TEHrAaManapli edMligaf aBBaj TeHrJaamaxa KaTHaLl-
ran WOLAJNAPHKHT MaBHOra 3ra 6¥1aJHraH TYAAMHHH AHHKNAII Kepak

6yJa.n.

Vbpatinonan TenrnaMadap TYPJAH Yycyaaap épaamMuia  ednaain.
Kynqumx Xonapiia TeHTVIAMAHHHT Xap HWKKA TOMOHH KBajpaTra
KyTa]HJIaﬂH Byuoa uer waausnap Xocus Gyadiin MYMKHH. Tonuaran
KHAMTHH Gepuirad Tenraamara KVAu6, YHUHT e4HM €KH eYHM 3IMacauTy

aHHK.AHAAH.
Micoanap. I Ywoy

VX5 4+ V2x+8 =7

TEHr/AMAHH EUHHT.
Turaamanarw ugonanap MabHora sra GYAuliH yUyH

x+52=0, AabHH x = —35,
2x+8220, abHu x = —4

Byanin nosuM. lemak, x 2> — 4 6¥nalurar eyuMIapHH TONHLW Kepak.
Dpaaran Tenrnama KyHHjaruda eMdnaiv:

Ve+5 + \/2x+8 =7=>2x+8 =7— \/x+5=>
=-(\/2x+8 ‘= (T— x+5)=>2x+8=
=49 — 14 /x+5 +x-+5=>14 /x5 =46 —x=>
=> (14 y/x+5)?= (46 — x) =196 (x + 5) =
=2116 —92x +x*=x" —288x + 1 136 =0=-

288+ \/ 2887 — 4. (136
2

‘(PasyaHKh, 284> —4, 4> —4.)

341 TomuarTan x; =284 Ba xy=4 HuHr GepuaraH TeHrNaMaHu
KaHO TJIAHTHPHILIHHK TeKILHPAMK3!

a x) =284 6Yaran xonaa:

VA5 + /26, +8 = /289 4 /576 #~7,
6 x:=4 6yaran xonda
VX5 + /20,18 = 9 + /16 =34+4=7.
Jeme, Gepunrad TeHrMaMaHHHT eunMu x=—4 6ynaan: E=[4}
2. Yoy

= x, =284, x,=4 .

:>x]2

V2lxl—xt = p
TEHTAMAHN €UHHI,
PBwatku, 8y TeHrnaMaHMHT eduMu p ra Gorauk G6¥aamu.
Aap p<<0 O¥aca, TeHrnama edHMra sra Gyamadiau: E=1 & .

3au p==0 6Yaran x0nNHKW KapaHMmk3. By xonaa
v 2l —xP=p = 2|x| —x*=p® = |x|’—2lx| 4 p*=0
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6ynanu. Xocua 6yaraH KBaJl]Ja.T TEHr1aMaHUHT nHéKpHMuHaHTH
D= (—2)2—4p* = 4—4p” = 4(1 —p°).
Arap p>>1 6yaca, y xoaga D<<0 6yaunb, 1x{*—2|x|+p*=0
TeHriaMa eunMra sra smac. bBunoBapun, SepunraH TeHrnama Xxam

eunMra sra SyAmakan.
Arap p=1 6¥aca,

112 =2|x] +1=0 = {|x| —1)?=0 = IxI=1 = x;=1, xo=—1
6YNHG, Oepuiral TeRArAaMa UKKUTa eddMra 3ra Oynanu:
E=Il —1H.

IJHAH 0<p<l G¥nraH XoaHu Kapau.nm( By xoaaa D=0 6¥nub
fx}?—2lxl +p®=0 Teurnamanusr eynMnapu

il =14\ T—=p%  |xl=1—/1—p’

6¥naau. PaBlianku,
x| =14 1—p? = x,=14+ 1 —p%, x,=— (14 /1—=p%),

Ixf—l—\/l-—2=~x3=l—\/l_—2, 1——\/1~p)

By xoana Gepunran TeHFlama 4 Ta eyumra 3ra 6y.na;1u
Vi — Vi 1= Vi=sh —fu—Vi=p* )

Arap p=06Vica, 0KOpHRa KeATUpUATahAapAal KYPHHaLHKH, Gepuaran
TEeHrnaMa yura x, =2, xo= —2, x;={0 euuMnapra sra 6yaaon: £={2;
—2; O

Wynnaét Kunu® Gepuaran HppalHOHAM TEHM1AMA YYYH

1) p<<0 6yaranvna E=,

2) p=0 6yaranaa E=={2; —2; 0},

3) p=1 6yaranaa F=[l; —1} _ B

4) 0<<p<<l 6yaranna E={+ (14 /1 ~p*): +={—/1—p*)}

5) p>1 6yaranna E= @&
6ynann.

2°. Kypcarknuau Tenraamanap. HoMabnym x Napaka k¥pcaTkuunaa
KaTHAalWraH TeHriaMafap Kfpcarkusan renesamasap Aefinaaan. Maca-
NaH,

4x_5'2.t+6=0, g-l’n+‘|x—'l.5=3,

4)(__ 3'“-?[: 3'[+?_22x—l

TeHTRamanap K¥pcaTkwiyan TeHwrdaManapaup. Kypcatkuuan redraama-
JapHK eunmna Kyhnwaaruw Kowhanapias dolisananvaanu:

a t—1n

l}. o’ =1 (as=0), 4y L= aq .
a
2 gt = (a_,I:_:)' 5) (a )_ =a
. ] g~ .. an 6) (a'b)n = a n.b
gt gt o n(Ey=2



Mynunrgex, ymby Gobuunr 1-§ aa kearnpuaran
afExJ — agix}._:_.:,f(x) — g(.t) '(a::.,{)‘ a:’é”
TacAHKdaH XaMm dofjlaladniaiu.

Mucoaaap. 1. Yuby
9 2z =45 —_ 3

TeHCJJaMaHH edlHr. By TEHTTAMA Kyﬁunamqa eyHJann:
: i
9 Apde—a5 =3 <« 9g Atir—45 — 93 -

@t dr—48 = 5 @ 4 —5 =0 =

=g, =1, x,= -5

Hemak, Gepuaran tedriamanuar eunmMiap tinramu £={1; —5}6¥naan.
2. Ywby

4y T o g g

TeHrTaMaHH eUnHr.
By Tedraama Kyiduaaruda evunaau:

] [ 1
453 T =3 T g g r 3T 23Ty
1

! _L
=444 T =343 Toa (14

S’
l
w
—
<l
)]
+
wn’ -
$

3, 4 P (4)x 8 ( 2 )2-‘_ 2\
= - = — == |- ) = — e = = =
5 4 NER 3 3v3 N V3
=,.‘a-2x = 323*]: = —2—
3 .. . 3
ﬂ,eMaK, 6epu.nran TeHEMAMAHHHT €4HMH X = K3 ﬁy.ﬂaﬂHI E = {—2—}

3°. JlorapupmMuk Tenraamanap. Homabaym x Jnorapudpm Gearnch
ocTRAa €KH JorapudM acocula KaTHallrad TeHrJaamanap Agozapugmus

Tenzaamanap Aefinnand. Macaaan,
loger + log .3 = 1,
Ig Vidx +31g yT—x = lg \/1—x" 42

TeRT1aMadap JorapudpMHK TeHraamanapiup.
JlorapudMux TeHTnamManapHl ednmga, apBano

) norapudm Oearncw octwaary HPOLAHMNT Xap HoMM mycOar

6ynumnra,

2) norapudm acocu 3ca mycbar Ba | AaH dapkiu 6Y.auliura swTuGOp

Bepnadilin Kepak.
Jlorapudm Tabpudraan 6eBocHTa KyAudardaap keaut YuKanu:
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1°. loga =1,
20' logul = Ot
3°. log N\N; = log N\ + log.N,,

N
40' IOg“T;h = logaNl - log(rN2'
5°. log N " = nlogN,

6°. log N = logaN log N " = log N
7. |DgaN-10g a=1,

° log ¥

8. IogaN = log.a *

By kearupuaras kounanap xamaa 1-§ naru

flx) =g(x)=logaf (x) =logag(x) (a0, as |, f(x) >0, g{x)>0)

TacAHKAAH JOraDHYMHK TEHrTaManapHH eMniuAa Kerr doitianaknnany.
Mucoanap. 1. Yuby

V]ng'\/3X‘|0g3¥= — 1 (x=>0)

TEHIJ1aMaH! €YHH.
By tenrnama kyiuaaruua eunsagn:,

Viog . Y3 -log w=—1 = /log i = — v =

KeRHHIH TEHIAHKHHHT 4an TomoRrKaary ngona mycfar. Llyruur yuyn
6ynnwn kepak. Ilynn 3bThGopra oaud Tonamu3:

(Vlog (3x) " = (—log 3)2=log ,\/3x = log 3
=>-—;—(Iog13+l) = logB3=2logB—log 3—1 =0.

Arap fog 3=y aeiinica, yHuaa 2y° —y— =0 xBagpar TeHraamara
KenaMus. PaswaHkn, y =1, th= ——12— 6ynnG, Gy eunmaapraH
log 3=y < 0 WapTHH KAHOATAAHTUPAH.

Hemak, ]

] R
_ log 3= —g == E=] 3 ).
2. Yty

lg VIFx+31g yI—x =lg V1—+" +2

TeHTJaMald €vMHHT.
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By Ttenrnama HOMabaAyM X HEHHF — | <Zx<I1 TeHrcu3nukAapHy
KahgartaaHTHpaidran KHﬁMaT.ﬂapHﬂarHHa MAabHOrA 3ra.
Paswauku,

lg IFx+3lg yi—x=lg \JIl—x’ +2=
=>lg VI+x +31g Ji—x=Ig /I +x 4+lg JfT—x +2=
=g \/[—x*—l =t y=—99.
Bupok x= —99 IOK.OPHJI&[‘H x| LlI&pTHH KaHoaTnaHTHpMaitau.
Hemak, Bepunrak TeHrIama eyumra 3ra sMac.

4- §. TpUroHOMeTPHK TeHrjiamanap

Homataym x TpuroHuMeTpuk dyHkuMAsap GeATHCH 0CTHAA KaTHAW-
FaH TEHIAAMANAD TPUPOHOMETUK TENZAAMAAGD TeAUNAIH,
MacaJdiay,

4 tg 4-;—=3 sin x, sin 3x—sin x= % sint 2x4-cos 2x= \/§sin x.

TeHrAamanap TPHroHOMETpHK TeHDAaMadapidp.

Kyiunaarn
sinx=ua (lal< 1) (9)
Cos X=¢ (lal<C 1) (10)
tgx=a (1h)
clgx=a (12)

TEHINAMANaAPra cof0a TPUCOHOMETPUK TeHeAQMaAap AERHNAIH.
{9) TeHr aMaHWHT evuMH
x=(—|}"arcsinatnn (n=0, +1, =2, ..,
{(10) TeHrnaMmaHHHr euuMH
y=-arccosat2nn (n=0, =1, =2, ..},

(I11) rerrnamanuur cunmy

y=arclga+tnan (n=0, £1, £2, ...},
(12) TeHriaMaWHHT EYHMH 3Ca

x=arcelg a+nan  (n=0, 221, £2, ),

QOnataa OepuArad TPHIOHOMETPHK TEHLAAMAHH TEHT KYUMH TeHrjaMa
GHIaH AaMAIUTHPHIL HaTHAKACHLA CoAAa TPHIOHOMETPHK TeHrJaMara
KeaTHprain. by TeHraaMadn eund GepHaran TPUroHOMETPHE TeHrTaMa-
HHHT edHMAapH TOMW/aldH. .

TpuronoMeTpHK TeHrfaMalapHR yjdapra TeHr Kyyau TeHraamanap
GuaaHd aamMalliTHpUilida TPHTOHOMETPHK OYyHKUusIap opacusary Sofaa-
Huwnapaay podinanaduaanu. Kyfnaa 6yunai 6ornanntunapiad Gab3u-
JAPHHH KeATHPAMHUS,

Co5 o

o i 2 __ sine __ oS
1°, sin“et+cos’a=1, tga= v clg o Sina

27, sin{m ) =sin « cos f4cos o sin f,
3% cos(o=f)=cos zcos BFsinasinf,
4, sma+sm[3 2 sin 2% +ﬂ cos—a—g-ﬂ-ﬁ,
Y
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a+p

5°. sin e—sin p=2 sin 28 cos ——,
6°. cos o +cos p = 2cos “‘2"5 cos'f‘—}ﬁ, '
7°. cos a—cos f = —2sin — & “+B in2=f

2
Mucoanap. 1. Yuby
co'sx—'\/ﬁ-sin%m 1 ' -
TEHTAMAHH EYHHT. : ‘

By TenrnaMa KyfduAarn4a eudaafiu:

COs X — \/§«sin%—_—— | = l—cosx-|—_ \/§-sin%=0=:-
= 23in2~%+ \/§-sin§= 0 = sin (2 sin %,+ \/§)=0=>

. ox x
SiN—=0=>"-=nn=x=2nn,

2
= \’,52 : )
Sin === S (— )"t A= = (— 1)'”7' +2rm

JleMak, GepHaraH TEHTNZMAHHHE e4HMJap TynaamM- o
E = @nm (—1)"™' 24 2m; n=0, £1, +£2, .).

2. Ywoéy cos 2x 4 cos?x =0 TeHIIaMaHH eduHr.
ABBaJO CcOS x HH Kyﬁuﬂaruqa é3nd onamMu3:

. [
cosly = o082
. 2 I
_ ) ' i +cos 2x o, o '
¥Yupa GepniiraH TeHrnaMa cos 2x-|———?—=0 "KYpUHHLIFA Keaa-
AH. KefHHTH TeHrHKAaH cos 2x = — — GYaAHWH Kean6 unKkany.

3
Hemax,

2x=j:arccos(—%)+2nn ~(n=0, =1, i:?, ) s
ABHH '

x=j:%arccos (—%)—_I—nn ' (n=0, £1, £2, ...}).



4.BOB
TEHICH3JIHBKJIAP

Ywoy 6Gofna TeHrcusnukaap Xakulard MabAyMOTAAPHH KHCKaua
0aéu sTaMus.

1- §. ¥YMymuii mabaymoTaap

Hxku f(x) Ba g(x) ¢pyHkunanap moc pagiiaa F Ba G Tynnamiapaa
(F=R, G R) Bepuaran 6yaub,
M=FNG=%=g
GVJICHH. .
Arap M Tynnamaan oauHra xo yuyw f{x.) Ba gix,) couaap opa-
enaa '
flxa) > glxo)
MYyHOCABAT GaXKapuaca, y XoaAa Xo CoH
flx) > g(x) (1)

TeHTCH3AUMKHAHT equsmu nefindann. Oxatiaa () mydocabat Gup Homas-
Ayman  tenecusaux neitinnaan. TeHrcuanmKHHHC Gapua  eduMiapHiH
TOMMW feduMaap TYNJAaMWHH TONUI) GuiaH TEHFCH3IUK eundann. Arap
eunmnap rymiaamu 6y 6yaca, (1) rearcuzank eunmra sra Gyamaian.

(1} Tenrcusanuk Gunad Supra ywoy

fix) > gi(x) (2)
. TEHTCH3JHKHH KapaHhMis.

Arap (1) TeHrcH3AMKHMHT xap OHp euumH (2) TEHTCHIJIHKHHHI Xam
euuMH G¥aca, Ba akcudda (2) TeHCrCH3JIHKHUAT Xap OHp euYumH
(1) TeHrcM3NUKHHHT XaM eunumy GV¥aca, y Xoana (1) sa (2) TedArcusauk-
ap TeMe Ky4Au Tewecuszauxaap Aefiniaju Ba

f(x} > glx) = [i(x) > gi(x)
Kabn GearnnaHain. ' _

OaaTaa, OepuiraH TEHTCH3JNHKHH €4MINZA YHH TeHr Kydaw, adeH
na#iTaa yHaaH coldapok G¥arad TEHrcH3NHK Gunan aaMawtTupuaaan. by
MapaéH Oup Heua Gop TakpOpPAaHHIIH HATHXKACHAA TEHICH3JAHK CONAa
TEHMCH3NHKKa KeJafdH Ba YHH e4HO OepHiraH TeHTCH3JAHKHHHE euHMaapH
. TOMHAARH. :
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JHAN TEUTCUINHKAGDHIHT Y3ap0 TCHI KYUAMAHIH XAKAXA Gahap

OHP TACAUKJIAPHH KeJTHPaMn3:
1°. Ywby f(x) > g(x} Ba [(x)—g{x) =1 reUrcusankIap reur

KyUARAND:
Jix) > g(xy <= Jix) —g(x) >0

2° MxTuépuii @ coi yuvh [J{x)=gix} Ba Jx) da=g{x)4u
TEHTCURJINKIAD TEHT KyH:Auip:
Jlx) =gtx) < Jix) fa=gle) 4 a
3°. Uxtuépnit a0 con yuyn f{x) > g(x) Ba a-f(x)>>a-g{x)
TEHICUBNHKAAD TEHT KyUiIHIHp:

flx) =gy = a-J(x) =u-glx).

4°, HUxTHépul a<=20 con vive f(x) =gix) sa a-fixp<la-giy]
TEHFCHSJ]HKﬂap TeHr Ky‘lﬂH!Lli[‘lj

flxi>glxy = a-flsh=<Ta-g{x}).

5°. Uxtuépuit taiiun a (| -=-a<d +o0) con yuvi flo) >glx) ba

a ™ > g ¥ TenrcusanKAAp TeNT KYHIRANAD:

T RO

flxy>gx) < a''a
6°. Mxrubpuit tainh u(D<Ta-< 1) CoH YYYH [lx)I>glx) Ra
a fixi{a Lixi .

TEHTCHIRKAAP TCHT Ky UIHAN]!
f[)t}>ﬂ{\] s I} ="""<a R
7°. VIxtuépuit matypaa nocon yuyn, fix) >0, gix) =0 (xCM)
6yaranna f(x) >>g(x) Ba (j(x1)" 3 (g{x))" (x€M) Tenrcniamxasp
TEHr KY4IHAHp:

) = glx) = () "z (gl

8°. Wxtnépuit Tafinn all < e« 4 oe) coll ydyy, flx) =0, glx) =
=0 (xé€M) 6yarauna j{x)Z=g(x) sa  logf(x} >log.gix) Fein

CH3MHKAAP TeHI KY'LTHAHP:
fixi=>gix) <= logjix) >log glx) .

9°. Hxtuépuii Ttaiikk @(0<Ca< 1} cod yayn [(x} =0 gix) >
=0 (x€EM) 6yaranaa fixy>>g({x) eva log J{x) <log g(x) vent-

CH3NHKAAP TEHT KyU4.I40Hp:

e



flx) >glx) <= logfix)<log.g(x).

10°. M t¥nonamia arHKRAHTaH uXTHEPUH @(x) >0 dyHKUHa yuyH
f(x) >g(x)Baf(x) -p(x) > g(x)-p(x) TEHTCHIAHKNAD TEHT KYUIHIHP:

fx}=>gx}) = [(x) @) >g(x) @lx).

2- §. PanxHoHan TeHrcHanukaap

bupop

f(x) >g(x) (1)
TeHTCH3AHK Gepnarad Oyacuu. ¥ f(x) —g(x)} =0 TenrcHaaukxa Tewr
KyWiIH Gynaau.

Arap F{x)=f(x) —g{x) necak, (1) Tenrcuaaukka Texr Kyd4au Gyarau

F(x) >0 (2)
TEHTCH3AUKKA KelaMu3.

Arap F(x) paunonaa Qyuxuns 6Vica, {2} payuonar renwecussuk 1ed
atafaau. Bu3 Kyfinaa paunoHas TeHrcH3INHKAapHHHT 6ab3n GHp XycycHi
XONJapHHH KeJTHPAMMU3.

I°. F(x) un3ukaun GpyHkuns 6¥ncuu: F(x)=ax+b, 6ynna
a Ba b y3rapmac XakWKuit coniap. By xonaa (2) reHrcusank :

ax46=0 3)

6Yyiaan Ba Y YH3HKAW TEHFCH3JIHK AeHHAAAH.
Arap >0 6Yaca, yraa

ar+b>0 = x>-—2
6¥nn6, (3} TEHTCH3MHKHHHL eUnMaap TYnaamu E=(—%, + oo)
Gynann. -

Arap a<z0 6¥aca, yHAa
ax+b>0 = x<I —-—z-

b

6¥ynno, (3) TEHFCH3AWKHWHT ednMaap TYMJIaMH E=(—oo, -

GYnaanu.
Mucon. Yby
: {(p—1)x>p’—1
TEHICH3NHKHH €UHHT.
By TenrcusaukHuHr eUHMH p HEHr KuitmaTtura GorauK G¥namn.
Arap p>>1 6%nca, ynaa

&
(p—)x>p'—1 = x>£ﬁ} = r>p+1

OYAuG, Ge
_Gjr.naﬂn‘
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Arap p<Cl 6Ynaca, yuaa

(p—x>p’=1 = x<——!~ = x<Ip+1
6y.nu6 TEHTCH3JMKHHHT edumaap TyniaMi £=(— oo, p+ 1) 6yaaan.
Arap p=1 6yaca, tenrcusaux 0.x >0 kypunnwra keaud, y HoManh-

AyM x HHHT Xe4 KaHmal Kuumamad GaxapuaMahau. flemak, 6y xonaa
E=¢ 6¥naan.

2°. F(x) kBaaApathk GyHKuHa Syacuu: Fix) =ax’+bx+c,
Synaa a, b, ¢ ¥3rapmac xakukHil connap. By xonaa (2) Tenrcusnuk

ax’+bx4-0>0 (4)

6ynaan Ba ¥y KBAAPAT TEHICH3NWK NeHWNadH,
Maunymgn, ax®4 bx <4 ¢ KBAAPAT yuxaiHH

ax’+4bx+4c=a [(X—F ) *--f-::w]

KYPUHKLLAA €3HW MYMKUHH.
By wmyHocaGatzaH Kypnndmmn ax® 4 bx-4-c KBanpaT yuXaaHHHF

.uluopacH a XxaMmaa D=5 —4ac HHHT Hwopasapura 60FAUK Oyianu.
Arap a>==0, D <2} 6¥4ca, y X0N1a x HUHE Gapua KuiMaTtaapuia

axt+bx+c>=0
“Bynann.
By xonaa (4} TeHrCHAMHKHHAT €4HMIap TYraamu £=(— oo, + o)
{ Oy nann.

Arap a>>0, D >0 6Vaca, y xonaa ax’ 4 bx -4 ¢ KBaapaT yuxal HKKHTa
X Ba xp WNAK3AApra sra 6yaud, (4) TeHrcHanuk a(x —x,) (x—x2) >0
KYPHHHIUHK onaan. By Tenrcnafuk nutepeaaiap ycyan 6unaH eunnaau.

Kapanaétran TeHTCH3AHKHUHT eunMaap tymnamu £=(— oo, x) lJ

U (xz, +00) Gynaan.
Arap a <0, D <0 6Yaca, y xonaa ax” 4 bx+ ¢ KBaapar yuxan x HHHE

Gapua KuiAmaThaapuia maHduii 6ynnb,
ax’+bx+c>0

TEHFCH3NWK eYHMra sra 6)’JIM8HILH E=@.

Arap a <0, D> 6ynca, y Xoaaa (4) TEHrCH3NUKHHHT eduMnap Tyn-
¢ Aamd E==1(x, xo) O¥namn.’
; Mucoa. Yuwoy

#—dxt 1> 20— —3

TEHICH3JHKHH EYHHT,

Pasluankn,

X dx 120 —x*—3 = 2" —6x+4-4>>0.
Xocun 6§AraH KBaApatr TeHrcM3aWKaa
a=2>0 D=36—4.4.2=4>=0

6410, 2x° —6x 44 KBaLPAT YUXALHUHT HAAK3AAPH X: = |, Xxo=2 4 Tenr.
By xonna Sepuaran TEHTCH3IMK €YHMTIa 3ra Ba YHHHI « iHMJAAP TYMIaMu
E=(—o00, 1} |J (2, 4 oo} S}aanmu.
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Muconnap. 1. Yudy
£ 4-9x"-23x 4 15>0
1oT€HTCH3AHKHY e4HHT. .
Arap 5
49+ 235+ 15=(x+ 1) (x+3) (x+5) =
=(x— (=1} (x—=(-3)) (x—(=5))

6OVanKHEN 3bTAGOPTa oNCaK, yHAA GepuaraH TeHICH3JHK

(x— (=1} (x—~{(=3)) (x— (=3 >0
kKYPHHELITA Keslazn.

DHau coHnap yruaa —5, —3, —1 coHnapra Moc KeJJyBUH HYKTanapHH
aaHHKAGHMAS (24- un3ma).

CyHr GepuJraH TEHTCH3AHKHHHT
eunmnap tynaamu E=(—5, —3)

- T - U (1, 4 o00) 6y.r114u.mHH TONaMu3.
B - 3 T 2, Ywoby J':—"'4-“"7——4::-0 TEHICH3-
93. ol —x—1
YH3IMAa

JIHKHH edHHT.
By TeHrcu3anuk Kyiunaarxsya evyunanu:

Lha=d o o (2 har—4) (26— x— ) > 0=
2x2-x—u

= (g—(—242 \/2))(,1:—(—2 2-\/2))(x—(———))(x—l) >0.

3HAu
Xy=—2—22, Xo= — 1, x;=—2+422, x,=I
- + - +
ToNT _; —ae2VE
24- upzma

COHJ]&]JHHHI‘ CONJIApP YKHAArH TACBUPIaPHHH aHHKAAAMHAS (25- uﬂama)
Jlemak, (D) TeHrCH3JIMKHHHT euHMJaap TVMaaMy

E=(—o0, —2=2y2) U (=5 —2+22)U (I, + o).

3-§. Hppaumuonas, kypcaTkuuau Ba
AOTaPAPMHK TEHFCHIAMKAAD

+

1°. Uppauuonan tenrcusnnknap. Homavaym x pasukaa
(MAAM3) HILOPACH OCTHAA KAaTHALIFAH TEHTCHINKKAP UPPaAYUOHAAL TeHe-
cuzauraap Aehunazu. Macanas,

N Vi+x + y1—x =1,
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e _ .
VIS ), X 49 Yx 1820

1

TeHICH3JHKIAD HPPALHWOHAA TEHTCH3JHKIapAHP.

VippauHoHan TEHTCH3NHKAAPHH eUHIIAAH aBBaJ TEHTCH3JHKRA KAT-
HaluraH uWdonaNapHUHT MabHOra sra Gyaaaurad TYHNaMHH aKHKJIAW
Kepak 6ynanu.

‘Micoa. Ywby

N S R R

TEHICH3JHKHH €4YHHT.
By venrcusank x2z 1 6yarangardHa mabHora sra.

Papwadkn, \/-x—l- \/}>0. yHy sbTHOOpra 0aWG TONAaMH3:
- — —_— = 3 _ =
Vr+ Vx (ot —x—/x) >3\/x+ N /-x:ﬁ =

= x4+ y/x — \/xg—x ;—-%\/I = x--\/x = fx{x—1) .

Suan x>==1 6Yaranaa \/E =0 Ba \/} -——;—>0 Oy AutHHK XHcobra

ONHG KefHHIH TeHICH3JUKHH, YHMA TeHC KYY.Id Ba aillHu MadTIa yHA2H
colia 6YAraH TEHTCH3JIHKKA Kemupamnaz

x~—~\/x:>\/x(x—l) “> (x—-—\/x)>

V{
>W\/m = VE ~ > =T = (Yr—5 ) >

> (Yx—1)=x— \/x+ >x—1=-\/x< =>-x{25

HeMaK, Gepuiral TeHICH3NHKHHAT e4UMAap TYIaAaMi E =i,

6¥naan.
2°. K¥pcarxkuuau Tenrcuanukaap. Homabaym x napaxa
KYpPCATKHUHAA KATHALITaH TEHTCHIJAHKAAD K§PCaTKUMAN TEHECUAAUKAAD
Jenndanu. MacaaaHx,
1 (. 4—2"t'4g
P IR T Tl PR
4 x{: 3.2\1"} +.r_'_ 4 1+ \,l'}

TEHICH3MAKAAP KYPCATKHYIH TEHTTH3AHKAAPAHD. _
~ KypcaTkmunu TeHTCH3JNHKAADHH edHwAa Ma3kyp 6o6uunr 1-§ Haa
KeNTHPUATAH Tacaukhapial (ofigananunant.

" Mucoa. Yuby

<< 8%,

jg—

3.4 13 < 10.2VFF

TEHICH3JAHKHY €YHHT.
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PaButanki, MasKyp TEHTCH3ANK x < 2 Gyqarania mabHora sra.
Arap Gepuaran TenrcHsiukaa 2 VEITX — y meiinaca, y Xosaada
3y° — 10y +3<0

TEHTCH3MHK X0ocHa Gyaanu.
PaBuiatkH,

3 — 10y +3< 0= 3(y—3) (y—) <O=
= (y—%)(y—3}<0 = L<y<3.

Remak,
! L R
qu<3:>~ 5 <2 <3

Arap \/wa =0 0yaHWHHK 3THOOPra oNicak, yHaa
02— x < log.3

TEHrCH3NMKKA 3ra 6¥aaMu3.
Keluury Tenrcuznuknapnau

0L 2—x<log 33,
ThHH
2 — log 33 < x

OV Keanb UnKaau.

Hemak, Gepuaran TEHICH3JAHKHHHT eYHMAap TYILIAMH
E = (2—log3, 2] 6ynaan.

3°. JlorapupMuk Tedrcusankaap. Homabaym x aorapuipm
Bearncn octila €kn JaorapudM acocHAd KATHAWdH TeHCCHIAUKNAD
A02apUMUK Teracu3aukAap dehunain,

Macanan,

log | (2x+3) =0, 2log A5—{r- log:d+ 3log 5,5 =0,
log o Jx "4 1=

TEHICUANUKAAD AOTAPHPMHK TCHICH3IKRKALPUIP.
JlorapuhMik TEHFCHIIHKAAPHH €UHILAA JOFApHEMHHHT XOCcanapu-
naH xamaa [-§ na xearupuirad tacamkaapiad GolnaNaHuaan.
Mucoa. Ywoy
=3
- IO < "‘E___ 0
g2 X-l-? ==

-
TEHICH3JMHKHH eY#HT.
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x—3
i+2

By TeHrcHaNWKHAHT wan TOMOHMAArH Hdoaa >0 6yaranzarn-

Ha MabHOra 3ra.

PapinaHKH,
—3
= X— .
x+2>0 (x4 2)( 3) =0
KelinHry TenrcHaTukiy KAHOATIAHTUPYBUY X HuHr KufiMaTaapu

x5, X< —2
GYVAHIEHHA TONaMH3.
Hemak, x€{—oo, —2) {j (3, 4 oo) yuyH OBepuiraH TEHrCU3MHK
Ma'bHOFa 3ra.
Illynn svtHGopra oant TomaMmus:

log, i:g < 0=

5
= x+42

JleMak, Gepuiran TEHTCHINHKHHHT eunmaap tymnamu E= (3, 4 o)
GYynann.

x—3 .

x+2<l$

= 0= — 2.




AJITEBPA

5 b
DETEPMHHAHTJIAP BA YJNAPHHHI XOCCAJIAPH
: MABAYMKH, 0aHd MATEMATHKOHUHT anrebpa O6yauMuia acocau
TeHEdaManapun, Tei 1aMatap CHUTeMaTuPHHK e4HlLl LERETY Uy FyJnanu-
naaH. BRI TeHrAAMAAAD CHCTEMBCHHN YPraudwing QeTePMHHAHT

ryuivhdach Myxunu pod ¥inadan. Ivis sereBopra onud masxkyp Gobaa
ACTEPMIHANTAAD Ba VAQPHAHT soccalapuly Kuekava 6aéd stamul,

1- §. Jerepmunantaap

Aftratig, Gupop a. b, ¢, d comiup Sepuaran 6fncuH. Yoy
o b
ood

woan 2- rapruday detepMunanT, ad-—-be 3RUPMa 3Ca YHHHT Kudmartu
AvdAnrann. Hemak

a b
c

Byaaa a, b, ¢, d -~ 1€10PpMANAHTURHT 2ieMeNTNapu. a, b Ba ¢, d coHnap
(1) ZeTepMEEANTHHET MOC paBWILLa OUPHHYN BA MKKHHYH HyAadapuiy
{caipaapuan), a, ¢ sa b, d connap 3ca (1} QCTEPMUHAKTHAHT MOC
PaBUitin OHPHHETI BA WKKHHYH YCTYIADHIBL TAlIKHA 3TAH.

QAaria JCTeRMHHANTHHIT SACMCHTIAPHHHE IKKKHTA HHAGKC KYHAWAraH
rappaap Guaau Gearntanann. Bydia GHPHEYN HHIeKC HYTHH, HKKHHIUCH
WH YOTYHAN Guazupaan. Macanan, ayy = ¢ con {1} deTepMHHAHTHHHT
HEKHAYH Y9 OHDHBYK YOTyHHLa Typran saement 6ynanu. IWynaaih xunn6
{1} avrepMusadt Kyipaarnua é3gaaau

= ad -~ br,

Vot Ty v

P -

a a,_;.l

B -

dy Al

Xyaau wvnra VXiam yaHRan, TYprain Ba X K. - TapTHOAH AeTep-
MHMEEET TYUIYHY A T8 PH KHPHTHALIH.

Comaanns yuyn Gu3 Oy epia yuwidn 1aprhiayd eTepMHHaHTIAD Ba
YRAPHRAT xoccanapy Giiadl TRHHLIAM3S, Okopn TaptuOIM JeTepMH-
HAHTAZPTS KeJCHK, yaap Xam _V\IHHLIH 'I'El[)'I‘H(UIH AeTepMHHAHT Kabu

Hi



Xoccasapra ra 6yaub, yAap TYFpUCHAACH MabIyMOTAApTa Kelinuru
6o61a TYXTaJaMH3.
Yuby ay Qi Gy

Qg1 Qg y
g Q3 Qg

upoaa 3- TapTUdAN AeTepMUHAHT,
Q11822033+ &12023831 + Q13821839 — Qiatpeds) — 81102332 — A 202 Q33

YHHHT KuiimaTh feidinnank. [lemak,
dpy ap ag
Ay Gy Q| =

Q3 Q3 dyg

=11 Q2033 + Q1202303 - G13d21 83z — Q13022041 — (1) B23032 — A28y 1833.

By xoraa XaMm QeTepMUHAHT 3EMEHTAAPHHUHT OHPHHYH WHAEKCHIA
TYpra coH Ay pdKaMWHH, HKKUHYW UHAEKCHAA TYPraH COH 3cCa’ YCTYH
pPAKaMHHN OHAIHPALH.

Qii, oz, @33 CONNEP (2} DEeTEPMRRANTHHHT DOl QUQeORAA 340 MERTAL-
Pi, sy, Qoo, dis COHMAD 3Ca WY ﬂ,E‘TBpMHHaHTI!HH[‘ 6’;’)0&.4‘!‘{{! L IAR ORI
IAeMeHTAGPYE AeHWIAAN.

CumBon paBHwAa SedrunaHraH

ay Qp ag
Qg gz Qg3
Gy wdy g3
AeTepMHHAHRT 6 Ta xal AWFHHAMCH OpKaiu porananrat 66, yaapaan
YUTacH MycBaT HILOPaH, KOATaH y4TacH 3ca MaH(pui HWopanuaup.
Myc6at niopann xaanapuu ésnuiga 26- a yuamaga TacBUpJAHTaH

cxemajaH, MaHpHA WlopaJu XaadapuHu é3dna sca 26- 6 4Yu3Mana
TaceupJianrad ¢xemanad ¢odnananca 6ynaau.

&

aZJ a! 2

\ A7
T o5
<7
%

2y e Zu
el
P ALY : By lpp s,

25- ynama



'2-§. JieTepMHHAHTAAPHUHT XOCCANApH

HeTepMuHaHTRap KaTop Xoccanapra ara. Kynaiinuk yuyw GyHapai
XOCCAJIaPHH YIRHUH TAPTHOH eTEPMHUNAHTAAPTA HHCOAaTaH KeATHDaMN3.
Bupop y4yurun TaprHGaH

Q. Qyy a3
A= |ay 8yp an| 3
Qy; dap dg |

nerepmuuam 6epunrau Gyncuﬂ
1°. JletepMuHaHTHHHT GHpop Hy,umm yHTa MOC YCTYHH GHaaH
aJaMaluTHPHIICA, AeTePMHHAHT KHAMATH Ysrapmaiau.
Hebor. Macanas, {3) JeTepMAHAHTHHET OHDUHYH HAYJIHHH YHHHC
GHpUHYA yeTYHH OHAdH aJdMalITHPHU HaTHXAackia ywWby

. ay Q. ay |
AN = A Ba By
: di3 {39 Qg . .
AETEPMHHAHT XOCHI GVnaiu. ¥Yuunuyu TapTHOAH AeTepMHHAHTHHHT KHPH-

THAKIINTA KYpa
A =a |022033+ aeGmnd;s+ 03|612032—0330220|3 - @1 1Q328093 ~— Q21212833

6ynaan. By TeHrAHKHH (2) TeHrWIMK OHJIaH COMHIITHPHE

@y G Qz| - {&n Gy 4ay
Qg1 dy Qo | = | Q2 dpy Gy
ay Q3 033 Q3 Qg Gy

OVIHIIHHHE TONAMB3.

Xynan wiynra yxumain (3) }leTepMHHaHTHHHF 60111&3 AYARAPHHH YHHHT
MOC YCTYWJapu GuiaH ajJMaIITHPHLUL HATHKACHIAA ACTEDMHHAHTHUHL
KHAMaT# yarapMaciurn kypcaTuiiais.

2°. NleTepPMAHAHTHHHT HXTHEPHIT HKKA HyJ'IH HH (HKKH yCTYHHHH) V3apo
anMaliTHPCcaK, AeTePMUHAHTHHHI KUAMATH Y3rapMacaaH YHHHT Humopa-
CH 5Ca KapaMa-Kapillh dllopara y3rapaam.

IOxopuaa KenTHpusrad -xoccadapgad KyHHAarH HaTHXAE Keanb
YHKALH. S

i- Hartuxa Herepmunanrrune ukku dfaru (yerynn) Oup xua 6gaca,
JeTepMUHAHTHUNE Kudmary Hoa 6faadu.

3°. ﬂE’I‘epMHHaHTHHHF HXTHEPHH ﬁs".rmna {ycTyHHna) typraH Gapuya
SNeMeHTNApHHN y3rapMac k coHra KkymafiTuprica, AeTepMHHAHTHUHT
KHAMATH XaM k ra Kynasu.

Hec6or. (3) AeTepMHUHAHTHHHT GHPHHUM HyauOa TypraH Gapda
sMeMEHTIAPHHH £ Ta KYNaATHPHII HaTHXacuia ywmby

ka, ka,, ko
_ Qy Ayp An
N ' Q3 Oy Ay
62 '



. . [
JeTepMHHaHT XocHa O6¥aand. YuwRuu TapTubad NeTePMHHAHTHHHT
KHPHTHAHLIHIA Kypa:

ka, ka, ka;
Uy Qo Qo | = R\ G+ RAAx0, 1 RA 140505 —
Qs dy A
— k@ 320031 — kA G22032 — KA 2021 Qa3 == R (@)1 Qp2@as - T12023G
4 1300 @32 — @) 3oy — Q) 1A23039 — Qiolls 1 Tz )

By TeHraukdn (2) TeHraHk Sunan coNUWTHPUO

ka” kar_! ka];i a“ a'?_ a]i‘i o ’
253 Gy Qo | =k |ay ay an -
183
@3 Qs a3 ty Gp dy

OYMULIHHH TOmaMus.
4°. HeTepMHHaHTHUHT GUPOp HYAKH (ycTyuujaaru Gapua asementaap
HOA G¥aca, DIETEPMHHAHTHHHL KWAMATH Honara TeHr 6¥naa.
By xoccanuur ne6otn wKOpHAa KeatHpuarau 3°- xoccadan Gesocuta
Keaudb YHKaaH. A
5°. JleTepMWHAHTHHHT WXTHEPUA HMKKH iyan  (yCTyHH)} §¥3apo
NPONOPUHOHA G¥aca, NETEPMHUHAHTHHHT KHAMATH HoATa TeHr 6yaaau.
Hcoor. ®apas kunaiinkg,

Qyy Ly gy

i

Qy gy dpy
sy Gy Ay

: - . {3
AeTEPMUHAHTHUAT OWPHHUM Ba yUYuHuu G¥naapu y3apo NpoRopuUHOHEN

Gyacul. Yuaa v
| TR

2y thyy oy

6ymaan. Arap Oy rucbatuu k Guaan Genrunacax, .
Q1 =Ry, Qr2=Kazs, 3=Fkas;

6¥aub,
Qi QU kay  kay, kay Qz Gy Uy A
Qg Am Qu|=| Gn Gy Qu| =k |8y 4y dy ¢
Qg Gy Qyy Qo Qp Ay Qy U Qy A

O6ynaan. Keatnpraran |- yatmxara kypa keflWnrn AeTepMUHAHT HOAFg
tedr. JeMak,
Ay Qp Gy

Ay Gy Qo |=0

Qo Aue Hyy



6°. Arap (3) nerepmuyaHTHHHr Oupop #A¥au (ycTynu)aaru 3je-
MEHTAAP HKKH KYWHAYBUNAAp HHFRHIRCUAAH WOopaT &Fnca, macadnad,

ay a2 a3
ay+ @@+ ast+as
Qa3 U39 sy
6faca, y xonaa
a Qi Qpy @y Qp dy| Q) ap ap
Anta; antop aptas| = |ay ap anl+ |a a; o«
ay g 33 3 dyp dyp Q3 O3 Gz

6ynann. by =xocca (2) wmyHocalaTaaH, ABHH YYHHYH TapTHOAH
AeTePMUHAHTHHET KHPHTHARILKAAR Kenub ukKain.
IOxopnzary 3°- Ba 6°- xoccanapaaH Kyfiuazarn HaTUKara KelamHs.
2-HaTwnxKa Aeap
g a4 apy

Qg Qg oy
Qy Q3 dyy

Hun2 Gupop difae (YeTynu)ru §aeapaac kb conea kijnadruput, yru 6owsa
dgan (yerynu)ea Kfjuinaca, GeTepMURART Kudmary {aeapmadou:

an a4y as Ay dyy A
Ayt kay aptkapantrRa, | = |an ap an
a;, o 22 Ay Q3 dp

CHILH NeTEpMHHAHTHHHT MHHODJApPH XaMmaa aareGpank TYaaupyBuH-
NAPH TYIIYHYANAPHHH KeATHPaMu3. HHa coanaliuk yuyH yustun TapTuian
JeTePMHHAHTAAPHH KapaiMHu3.

AliTaduk,

ap Qp ay

Qg Ay Qo (3}

gy Oy Qyy

Y4YHHUYH TapTHONH HerepMmuHAnT Gepuaral O¥acud. by getepMuHaHTHHHT
GHpOp (i, k=1, 2, 3) 3NeMEeHTHHH oAb, WY 3JeMeHT TYpran HY.HH
XaMIa YCTYHHH Yyupamus. DBepuaraH neTepMHHAHTHHHT KOJTAH 3je-
MEHTAAPHAZH HKKHHYM TapTHOAN AeTepMUHAHT Xocua Oynrafau. YHra ag
3ACMEHTHHHT #unopy Ned atanaln Ba My, kaGu Gearunanain. Macanan,
(3) neTepMuHaHTHMHT a3 3JeMeHTH TypraH HY/JHU Xamaa YCTYHHH
YuHplw




HATHXACHAA HKKHHYM Tapruban ymby
g Ao

Ml3 =
az Ay

AeTEPMHHAHT Xockn OGyaagu. By Oepuaran neTePMHHAHTHHHL dis
31€MEHTHHUAT MHHROPUIHP.

Paspwauku, (3) merepMuHaHTHHRArC 9 Ta 3nemenTn Gop. BunoGapuu
MHHOp AP XaM TYKKn3Ta GVaanu.

Ywby

(—1) M,

MHEKJIOP (3) neTepMHHAHT 4 INEMEHTHHHHI aszebpauk Tiadupyswucu
Aefiunann Ba A opl-;aﬂu fearnaanaau:

Ap= (—1)**M,. )
MacanaH,
{1 2 0
4 3 1
2 7 3
JIETEPMHHAHTHHHT O33=23 3NEMEHTHHHHT anRre6panKk TYAIHpyBUHCH
1 2
343 3] l 2
g = (—1)""Mzu=(—1) 4 3 = 4 3 = —5b

69naau.

7°. Hetrepmanavtuunr 6Gupop #yau (ycTynn)Ba TypraH Oapua
3A€MEHTAAPHHHT Yapra Moc aarebpanx TyaaHpysuniapH BuaaH Kynafir-
MACHAAH TAUIKKHAN TOMCAH AMFHHAIH 1Y JAeTePMHHAHTHHHT KHAMAaTHTa
TEHT.
Hec6or. By xoccann 6upuHYM HYJI yuyH HCGOTHHW KenTHpaMus.
(3) merepMrHaHT
ap Qi 23

ay Q3 GOy
ay Q3 dg

HUHT GHPUHYH AYAHAA TYPrad @, Qi2, a3 MEeMEeHTAAPHHHHT anrefpanK
- TYNAHPYBURAADHHH TOTAMAS!

a?'} a"l_?’
—_ L+1 —_ - T =
Ayj=(—1)"M,= a = Qooflyy— Qagll oy,
32 Qs
Q. oy
— 142 2l
Ap=(—1)""M,=— = — (@213 — a31Q23),
Qs
a Q. .
L+3 2 92
Ap=(—1) TM;= = Q@ 33— Q3,850
2
Q3 Gy

C5—513 65



Yuna
anAy a2 A s = (@283 — A2095) + a12] — (Q21033 — B31023) |+
+ a3 (@ Gag — Qa1 Qaes) == Q1 Az Q12031 Q23 + Ay3d2 U3 — Ay daedaa —
= 20e s — Gady) Qe
6yaaau. (2) myHocaGaiian pofaananud

a) ity ap

[y {:"-_a_) o

'_‘—'.'ai--'q =='Lﬂ.:4l2+u|3A|3 (4!)
g ay Qg l

OVJIHWHHE TOMAaMH3.

bowka xoarap xam wyura yxwam ucornanain.

Qaaraa (47) QopMyna seTepMRrHalITIHET Gupukys YN saementaapH
OVAnva éduamacu Jeiniai.

8°. HerepmuHauTHHHr Odpop #“¥au (ycryhulaa Ttyprad Oapua
IeMeRTAapU GuaaH BoLika #Va (veTyd) na TVOrad Moc 2eMeHTIapHUEr
anreGpank TYANHPYBYHIAPH KYNaKTMaAapHuAaH Tallkua TORrad AuFKHARN
Honra teHr 6ynanu.

HecBor. By Xoccawdwr THFpuaHrHEY SHPOP X04 Y4YH, Macasaad,
(3) neTepMHHAUTHUHT SUPHHYH HYJ INeMEHTAEDH Ay, o, &3 Hap Ouaad
YUHHUR YA MOC  3AeMEHTJAPH gy, dip, Q33 JAPHHHT  anrebpawnx
TYAAUpYBYMAapy kymafitmacunan  rvveuarad g Ag 4 2pAn+aisdss
AMFHHAMHUAT HOIMa TeHr GY¥AMUINHK KYpeaTaMus.

Papwauky,
. iy 4y, i
Ay=(—1) M;= =0l ;;— ol 3
Uy Aoy |
g AT | on aiS
A== (=17 i e — l =y Ayl
Ay g
) (4] a
— 343 b 12
A33_-_' (-__ 1} Mf}i5= - ‘_—:a”aQ?—"auﬂgj‘
Qyy Op

¥H.ia
anda b e b Fandss=an (a2 — d2aa) — iyl day—auaiy)
d Qs i — G, ) B Qi — Q)18 — ANy - Qe
£y @by~ Oy a0 sy =0
Gynads.. lemak,

anAn+aeAn+asdn=0



3- §. HerepmuHanTaapiuu xucobaawm

MKKHH4M Ba yuuHYH TapTHONM QeTepMHHAHTIap OeBocuTa Tabpaira
k¥pa xucobnanazn. Macanaun,

7 5
=7.3—2.5=21—10=11,
2 3|

[ S

=1.7-143.3-445-2.0—-5-7-4—}.3-0—3-2-f = —103.

Okopn rapTudan AeTepMHHAHTAZDHH XHcobaal GupmyHua Mypakkal
6ynaan. by xonaa AeTePMHHAHTAAPHH acocaH 2-§ Aa KeATUPHATAH
Xoccanapaad dotinananné xucobnanany.

Muconmap 1. Yuby

I 2 3 4

0 2 5 9

A=1 o o 3 7
—2 —4 —6 1

JeTepMHHAHTHH XucobnaHr,

By AeTepMHHAHTHHHIT KHAMAaTHHW TOMWI yuyd 2- HaTHwKadaii
¢doiizanaunll Makcaara MyBopUK. DYHHHT Y9yH YHUHT OHPHHYH H{AHHH
2 ra wynafithpu6 4- fivaura kYwamus. Hartuxkasa kapanaérrad
AETePMHUHAHT ydy

| Y e B
QO NN
Lo TR o) RN
L o~ O

KYpHHEWra Kenanu.
SHAH OXHPrH HeTePpMHHaHTHH 7°- xoccalad dohfanauns, I- yeTyn
aneMenTAapU GViiuua anreSpauk TYAAUpPYBUHAAP OPKaJH EAMH3:

2 5 4
A=1.(—1)'""l0 3 7
0 0 9

By netepMuHaHTHHHI Kudmaty A=2.3.94+5.7-04-0.0.-4—4.3.0—
—7:0-2—9.0.5=054 ra Tenr.

2. Yoy _
3 =1 2 —I |
5 1 —2 1 2
A=|9  —1I I 3 4
3 0 6 —1 '3
5 2 3 =2 |

AeTepMHHAHTHH XHCOOMaHT.
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ABBaso 2- HaTuKara Kypa 2- Ba 4- yCTYHAApHHAr Xap OuHpHra
5- YCTYHHH Kywamu3:

30 2 01
5 3— 2 3 2
A=f9 3 1 7 4
33 6 23
5 3 3 —1 f

Anam 5- yeTyHHr 3 ra kynanTupub 1- yeTyHaaH aftnpamus:
| o0 2 0 I

—1 3— 2 3 2

A=| —3 3 1 7 4
—6 3 6 2 3

2 3 3 -1 1

C¥Hr 5- ycTyHHH 2 ra kynaiTHpuG 3- ycTyHAaH aWHPpHW HATHAKACH/A
KeHHHTH AeTePMHHAHT

0 0 0 0O I
—1 3 —6 3 2
A=| —3 3 -7 7 4
—6 3 0 2 3
2 3 [ —1 I
KYPHHHIUFA Keraau. 7°- xoccalad oitaanannd TONAMH3:
-1 3 —6 3
. =3 3 -7 7
A= . ___1 V5
A ) ] —6 3 3 2
2 3 I -1
3°- Xoccara Kypa
-1 1 —6 3
A=3. '_.3 | -7 7
—6 | 0 2
2 1 I —1

6ynaan. Huxost, |- tyauu Koarauw Gapua dyaaapaan afikpamus. ¥



Xonna

— 1 11— 6 3

- 2 0— 1 4

A=31_ 50 66— |

3 0 7— 4

7°- xoccars acocad
_ -2 -1 4 _
\=3-l—(-l)~l —b 6 —l‘=—3~(—155)=465
3 7 —4

6yaaan. Nemak, A=465.



6-b O B.
MATPHLAJNAP

1-§. Marpuua Tyumyuyacu

Bupop m-n ta {mEN, nEN)
(PN DY H IO 7 TN LT [ 2 DSTORNON 7 TSR 4 Y[ £ S157 TORUN £ ot (])
cotnap Sepuaran Gyacuu. By coHnapnan tamkma tonran ywmdy

Q. iz ... Gin
a2 Qoo ... Gun
A1 Imz ... Qmn

®agean [m X n] raprubau marpuya neitunanu Ba

ay dyp .. 4y, Ay @iy - Ay
g fop ... Gy, .. Qg Qo ... @

EKH o (2)
am! ar.rl'i e g ani] am2 e amu

Kafu GearunaHagn. Bywna (1) conmap MaTpHUaHHHT 3aeMEHTAQPU

Aefiuaany. MaTpHuaHHHT SaAeMeHTNapu HKKH uHaexc Onaan €anaud,

OHPHHYN HHAGKC LY 31eMeHT Typran By pakaMHHH, HKKHHYH HHASKC 3Ca

yCTYH pakaMund Suitaupanu. Babaan (2) maTtpuiany 6upop xapd Suna
i=|.m

il k——lin Katu xam Gedarunananm.

:_.lm
_"ark" h=
Pagwtaukn, (2} maTtpuua m Ta Hy.n n Ta ycTynra sra. Arap
(2) maTpuuaHuHr Gapua saeMeHTAApH Hoara TeHr Gyaca

0 0...0

: 0O 0...0
=

o0 0...0

v Hoa marpuya defiunany.
Xycycan MaTpHUaHUHT AYATapyu COHH YCTYHAAP COHHIA TeHT (m=rn)
Gynca, AbHN Kapanaérrad MaTpHua KyRHIard

ap Q... 4y,
Qy Ly .o Qo

(3)
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Kypuuuaa Oynca, vy

n- taprubau  keadpar Marpuua  JeAHNA0H.

(3} MATPHUAHKHT @)),dsa, ..., Quy INCMEHTAAPH GOt UQOHAA JAEMEHTAA-

pu Aelinnany.

Arap (3) kBaapaT MaTpuuaHHHr oWl AHArOHaAUAA TypraH 3ne-
MeHTaapilan Golika Oapua 3neMenTaapH Hoa G¥aca,

a;, 0 0 .0
0 anl .0
O 0 uy ... 0 (4)
0 O {) + a!lﬂ
YHH duaconan smatpuda detunradu. Xycycaw, (4} marpunana
Ay =dp= =lyn=
Gy.nca,
1 0 0.0
01 0.0

E=|0 0 1.0

0 0 0.1

xocna 6yand, yau Bupauk marpuyn neb atanaau.
Keaapart marpuua

@y Gy oo Gy

Qgy Uyp ...y,

A=

Q. au2 e g,
HUHT 3JAeMEHTJAPHAAH TALWKHT TuIraH \r’illﬁy

Gy . Uy,
Ay Qow oo Loy
a, a., .. 4,

AeTepMUHANT A marpuyaruse detepmuranty neiinnanu Ba detd ékn |A|
xabu Gearnnranali.
Arap A wmatpHuawuar petepmpnantn |A|=0 6¥aca, v xonaa
A Xov MATpHLA APHMAAIH, LnC XO01A, FbHH A MaTPRUAKHHT O¢1CPMH-
HatTH |A| =0 6)aca, y Xoana .1 xoeMac maTpdla 1eHILAEAH.
Ke~apat wmatpuua A HUur G¥aaaplidk Moo YCTYHAapA Gunad

AIMALNTHPALWAZH XocHa E¥nrar by
ay, an o
by Oy . Uy
.
™ alu Qa, {4

it



MaTpHlia TPaHCIOHRPAAKTaH MaTpKila fefiniasu sa A kKabu Gesrunana-

AH.
Kaaﬂpar A MaTpdua Onnad YHUHT TPAHCTIOHUPDAAHTAH Ma’rpuuaﬂapﬂ

AeTepMyBaNTAapun Oup-GHpura Tedr OYaazu:

[Al=1A"{.
Hkiura _
a“ al? oo aln b“ bl? P bm
a?l a?? v a'}n b2| b?g .oe . b2
A= , B: "
Ay Gpz - . - Gag bmf b,—,,g s . bmn

maTpuiuagap Gepuarasd Gyacan.
Arap A MaTpHUANHHT Xap OHD 3AeMEHTH B MaTpHUaHHHT MoC
. 3JeMEeHTHra TeHr, ALHW fapua i Ba & (i=1.2, ..., m; &= 1.2, ..., nt) aap
YUyn
Qy=by
Gyaca, y xoana A Ba B §sapo Tene matpuyaaap pewnnann ea A =B Kabn
éaunann.

Arap
a4, Gy ... G
(g dyp . . . Gy
A= !
Qy dy .. LI

KBaZApaT MaTpHia Tpa HCNORMpradrad A matpulla ra TeHr 6yaca, y Xxolaa
A cummerpur marpuya nednnay.

2- §. MaTtpuuaaap ycriaa amaniap Ba yaapHUHr

Xoccanapu
Hkkuta [m X n]- TapTHOau
ay &y ... Gy by b ... b,
A — a2| 022 . . . qgu , B — b?' b22 . . v b?f! {5)
Q. Qo Qina - bm| me PR b n

matpuuanap fepuaran G¥sacun. By matpuuanapruur Moc snemeHTAapH
RUFUHARIADHAAH TRIKHA Tonran ywby [m X #}- TapThban

ay+by  ap+by .. a+bn.
s+ by Aptbyn ... ay+bs,

- a5 + bm! anf'.?+ me v @iy + b fH
. 72



matpuua A sa B matpunanap durunducu ne6 atanaad sa A4 B kabu
Gearnnanann. .

A Ba B MaTpHUaiapHMHT MOC AEMEHTAAPY alupMasapuaad TAUIKHI
Tonrak ywby [m X n}- rapriban '

an—b, ap—>by .. a,—b,
y—by  Qpn—by .. Aoy — by,
aml_bm1 arn?_bm‘_‘ amn_—_bmn

matpuua A maTpuuazai B matpuuanudr adupmacy sefusain sa A— B
Kabn Oearnaanans.
- HOkopnaa afiTuarannapian

(°. A4+0=04+A=A4,

2°. A4+B=8B4A

Gyantinrd KYpuw Kuiing smac, 6ynaa 0 — Hoa maTpuua.
Bupop A coH Ba

ay Ay . Gy
A Qg Qp . .. Oy
aml a’m? AR lamrl

MaTpHLlahH KapahAauk. By A marpHuaduir xap GUp 3neMeHTHHH X CoHra
KynalTapranaa xocka GVarax marpuuara A con 6unran A maTpuua Kj-
nadraacy neimhaan Ba 2A KaGu Bearunanann. Hemak,

Aa;, ha ... Aay,

Ads  Aay ... hay,
M= 21 pos 2

Ay Alge . . . Ad,,

Paewatiku, A Ba B MaTpuuanap XaMaa MXTHEPUA ), Ba 1 COHAAD yuyH:

37 A{uAd) = (Ap) A,
4°. MA+B) =LA+ 4B,
5%, (A+piA=2rA+pA.

l-Muacoa Arap

2 4
|-

A=l _| o 9

021|
1 1 2

Gynca, A+ B, A—B, 2A-—38 MaTpHuaTapHH TOMKHT.
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Hkxu MaTpuua HHFHHAHCH, afinpMack Xamia MaTpPHUAHH CORra

Kynadtupru Kownanapuaaar doigananud, uaaaHaérral MaTpuRanapuu
TONAMA3:

ol 28T L
| —1 0 2 11 2 —14+1 041 242
S
o 1 4l
4 B~Ii Y S P o I =
-1 —1—=1 0—1
-5 ] [,II
. 2 4 | 0 2 1 4 8 2
s I S PR IR
"0 6 3| “ 4—0 8—56 2-3||_ 4 2 —|
3 3 6 —2—-3 0~3 4—6| ||—-5 —3 —¢

E)Hnu KU MaTpHUA KYRAWTMAcH TYWYHUACHHH KeATipaMu3. by
aMaHe KUpUTHILAA Kyrlan“rupmaaarau MATPHUANA PHHHT CHUPHHYHCH-
HHHT YCTYHJIAPH COHH HKKHHUUCHHHHT AYnnapu codura Teur Gyauinu
Tasal KUaKHaLl.

Papa3 xunaiauk, {m X nj rapTudan

gy ap ... 4y,
A y Gy ... By,
a»rri arn‘z e amrt

mMarpuua xamia |n X k) Taptiban

by b oo by
by by .. by
g1 ”:
b!ll bﬂg - - - brl.k
MaTphua Gepunran OV.AcHH. A MaTPHUAHHNT {- AVA 3IEMEHTAAPH .. o,
. G MW (i=1,2, .., m) Moc paBulIia B MaTprUAHAHT - YOTYR
SNEMERTAAPH by, by, .. baj Ta (f==1,2, ..., k) kymakTupab ywsy
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di=anbi+anb+ ... + Gnbe (6)

(f=12, .., m: j=12, .. k) HUFHHAKASGPHW XOCHA KuAamu3. By
COHNApRaH Tysi.irad [m X k] Taprudan ywdy

d'l dlz + + . dlk

dyy dyp ... dy

dml drn? S dmk [

martpuua Gepuaran A Ba B matpuuaiap Kynairmach Aeiinnann sa A-B
kalun €3nnaaH.

Hemak, A-B marpuLaduHr xap oup saemedtn (6} xVpunaunary
AuFuHanIapaad ubopar.

2-mucoa Ywby

2.1 —1 I -1
A=10 1 on . B=i|0 f
00 -1 1 0

MaTpHLasapHHAr KynaATMacHRK TonsHr. By maTpuuanap kyna#itmacu
[3 % 2])- rapTuéan ywby

dy dyp
A-B=\ldy dy
dy dy

MmaTpHua 63nub, GyHna

dy=2-t+1-04+(—=1)-1=1,
do=2-(—~D+1-14(—1) 0=—1,
doyy=0-14+1-040-1=0,
dpp=0-{—~[)+1-140.0=1,
d3)=0-14+0.04+ (—1): 1= —1,
dae=0-{—1}+0-14(—1)-0==0
Oynaan. lemak,
i —1
A-B=1l 0 1
—1 f]

7.12 a2 45“
—4 71" T lis 26

6¥aca, AB Ba BA marpullanapHH TONHHT.

3-MHucoa Arap

A=
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Papwiagku,

. 7 —12 26 45
A'B="—4 7" "15 26"=
" 7-26+(—12)-15  7.454(—12)-26)F {[2 !
— 4-2647-15 . —4.4547-26 i3 2

st w4 75

=”26-?+45-(—4) 26+ (—12) +-45-7 _“2 1”
15.74+26-(—4) 15.(~12)+26.7( ~ I3 2

lilynaait xuaub, Gepuaran maTpHuadap yuyH

2 1
AB =
ol
2 1
BA=
|5 -
6ynud,
AB=BA.
4-mucoan Arap
2 0 1 —3 1 0
A= —2 3 2|{. B= 0 2 1
4 —1 5 6 —1 3

Gyaca, AB Ba BA Marpuuanapsn TORHHI.
Bepuatran maTpHuanapHHRT KYDaATMACHHH TOOAMH3!

2 0 1 —-3 1 0
AB={| —2 3 2] 0 2 l|=
4 —1 5 0 —1 3
II 2.(=3140-041-0 2.140-241t(~ ) 2.0+0-141-3
= —-2.(—3)+3:042.0 —2.143-242-({~1) —2.043-142.3
(=3 — 10450  F1F(—1)-24+54~1) 4.0+ (—1}-145-3
—6 1.. 3
= 6 2 9| ,
-~12 =3 14
-3 1 0 2 0 |
BA= o .2 Il- -2 3 2 l=
" 0o —1 3 4 ~{1 5
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3241t =230 =3-0F1-340 {1} 31 240.5 '
0-242.{—2y+1-4 0.042.341-{—1; 0:14+2.241.5 lz:
024 (—0{—2143-4 04 {=1)-34+3(—13} Ol {—1}1-24+3-5
—8 3 -1
= 0 ) 9
14 —6 13
Hemak,
—6 I 3 —8 3 —1
AB= 6 2 9. BA= 1] 5 9
—i2 —3 14 4 —6 13
By xoana
AB=+=0BA.

Keatupuiarad mucoanapnan KYpuHaaHKW, HKKH MATPHIA K¥NalTMacH
YUYH YPHH aJMAWTHPHLW KOHMAACH, YMYMaH aWTrakaa, Ypuuau Syamac
3KaH. '

Bupok, [nXn|-Taptban A wmatpuua OGuaan [nXn]- TapTHGAK
OUPNHK

1 00 ... 0
0 | 0O
E= 0
0 0 0 !
MaTpHLLA YUYH Xap AOHM
AE=EA=A

TEHrAUK Ypupay O6¥nanu. )
A, B Ba C marpuuanap Sepunrau 6yscun. ¥ xoana

6°. (A+B)-C=ACH+BC

7°. {A-B)-C=A-(B-C)
Gyaaan. By Tenrnuknapaudr Ypunan Gyauws matpuuanap HuFUHAKCH,
KYyNakTMacH XaMia TeHrVMIH TYWyHYalapHaaH Keaun® uukann. Mucox
TapHKacHia

a, Uy ay; b” bm b].‘j (Y cl? Cy3
A={| @ G aunll, B=|| by bn by, C=|{Ca €2 ¢um
a3 Gy Ay by by by € C32 €3

mMaTpuilanap yuyH 8°- xoccaHuIT YprHAM OYJAHIUMHK K¥pcaTamus.
Pagluankn, .

@, +by ap+b autby
A+B={lan+by apt+by apt by

Ay +by  Apt by aptby
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3Han (A~ B)-C Hu Tomamus.

a,+b, aptb atbd; Ca €2 G
(A48} C= [fan+bs antbs aptbyg|lllea €2 cn
az+bs aptba aytba i €aa Ca
Ayt a L+ ails o ancHu Lt a0l
il 1+ Byl o1+ ByaCa1 + AaC iy Ayl o+ Gy
bucy4b1Cn+bia - GCith Lt bi0n
+
baiCiit oo+ b5aCa + byCntbatont b
Aran
a, &y 4y Car €1z Oy
A-C=lay, @y sy Co1 Cap Cp3ll=
Ey Qi Ay Ca1 €32 Cm

@ Cn+ Lot Ay -

@) C - Tl o+ Aasfyr -

)€t Qi+ a0y

38 13 Ayl o3 F A€ 3

by by by Cip Cip Oy
B-C={lban b bulllca ¢n cuil=

by by by €y Ca €33
biuentbea+b5 - a0

b31C b3 b33 -

bpcis+b,

a3 baem+ b3@C33

6VAHIWHAN 3BTHOOPra 0ACAK, WKOPHAATH TeHMMHK

(A4+B) - C=A-C+B-C

KYpUHHIWITE KeAHnlHHY TonamMu3. By sca xapanaésran MaTpulaaap yuyd
6°- xoccauaur Ypunnn Syapnmnamu x?pca"raﬂn

bH3 WKOpHIA HKKH MaTpHUa KynaiTMack yuyH ypuH aaMaliTHpHu
KOHYHH, yMyMal aHTraHaa, ypmum IMACJAUTHHH KYPAHK. AMMO yAapHHHT
REeTepMUHAHTIAPH YUYR KYHHAArH Tacauk ypmum Gynann.

[#X n]- TapTubau A Ba B Marpuitanap KyHaHTMaCHHHHF AEeTEPMH-
HAHTW WY MATPHUA ACTEPMHHAHTAAPH KYRAHTMaCHIa TeHI:
ABl=1[B-Al=

|Al-1B].
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3-§. MaTpHUAHHHI PaHTH
Bupop [m X nj- vaprudan

ay Gy . Gy

Gy Gy ..
A=

am‘] (2775 B Aoy I

MaTpHla Gepuarad 6§AcHH. A4 MaTpHUaHwdr HXTHEPHH & Ta fYIUHK Ba
MXTHEPHIA k£ Ta YCTYHHHM oaub, (R<{min{m, n)) [kXk]- TapTuban
KBa/ApaT Matpuila Ty3amu3. By KBaapaT MaTDHUAHHHL ACTEPMHHAHTH
A MatpdladHKE k- TapTudau Muropuy Aefnjain.

1- v v coan Kyimparu [4X5]- rapruBan

2 —4 3 [ 0
1 -2 1 —4 2
0 [ 3 1
) 4 —7 4 —4 5
MaTPHUAHH Kapadnuk. Y16y
. —4 3 0
IQ —4l=0' |—2 “=_3_ | 11| =—40,
1 =2 11 —_7 4 5
2 —4 i 0
‘:11 —? ]1|—— N R
|4 —7 4| P ; -
4 —7 —4 5

AeTePMHRAHTAAD KapaaaéTran MaTPHUAHHHT MOC PaBHILAA HKKHHYH,
YURHUM Xamad TYPTHHUH TapTHOAH MMHOPABDPHAH].

IOkopuna adTunrannapaal Ba KeNTHPUJraH MHCOJAAH KYDHHAINKH,
Gepusiral  MatpHuandHr 6dp nrewTagaH k-Taptvban  (A=23, ..
min (m, n}) MuRopaapu G¥anf, yv.napHunr 6ab3nnapi Hoara Teur, 0ab-
3HJMAPH 3ca HotaaH dapkau 6§aap 3KkaH. '

A Matpuila €paaMHAa XOCHA KHTHLL MyMKkuH OVaras Sapua MuHopaap
opacHia HonriaM dapkaH GYAraH ©oKopd TapTubad MENCHHHE TOMHIU
MYXHMIHP.

[lyun aliTmil Kepakkn, arap A MaTpHUaHHHT Gapya k- TapTHGAW
(R=smin(m, #}} MUHOPAAPA HONra TeHr BGVaca, yHAZH IOKOPH TapTufiTy
Ofaran Bapua MUHOPAAPH XaM HOAra Tedr O¥nann.

A MATPHUAHWHT HOA T PapRaH MHICDARPAUNUE 3HE OKOPH (WaTTa)
TapTHOu YHUHI paneu Aelinnaan ea rank A Kalu Bearunanaus.

2-Mucoa Yuwby

11 3
A=l 1 2
I 1 3

MATPHIAHHHT PAHTHHW TOMOHHE.
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|
I

Bepuaran marpHuaHHHr UKKHHUH TaPTHOAH MRHOpPJAapH OHP HeuTa

" | Y :
6yauG, yrapaax Gupu , = — | 6yraan. Uly MaTpHuaHuHr y4HHIH

1
TapTHBIH MUHOPH 3Ca

I 1 3
Il 1 2]|=0
I 1 3

ra tedr. Wyuaail Kaut A marpauanusr Hongay aprA MHHOPAAPHHHNT
3Hr KaTTa TapTHOH 2 ra vedr skad. Jemak, Gepuirad MaTPHLAHHAT PaHrH
2: rank A=2.
I O B
3-mucoa. (3)X4]- raprubau ymey A= 1 2 |

P13 2
MaTPHUAHHHI PAHIHHN TOMHHC.
By MaTpHUaHMHT HKKHHYH TapTHOAH MUHOpPAapH Gup dHeuta 6¥and,
|

2
=1
3 2

yAapaaH Gapu

Bepuarat maTpHILaRUHT YUHHYH TAPTHOAH MHHOPAAPH XaM Oup HeuTa
6yng6, yaapaan Oupu

[
1 1 2)=0,
1 1 3

AHa GupH
111
1 2 .1]=1.,
i 3 2

Hemar, A MarpHUaHrur RojfaH (apkJH MHHOPJAAPHHHHT 3IHT HOKOpH
TapTHBu yura tedr, GHHOGAPHH ) .

rank A=3,
‘l-scnatma. Arap kapanaétral MaTpulla Hol MaTpHUa Oyaca,
0o 0 0...0
0O 0 0...0
A=
0 0 0...0

YHHHT PAHTH HOJ Ae0 OAHHALH.
2-s3cnarwma. Arap [2X2]- Taptubau non 6yamaran

&y Qe

da)  Qgo
80°



ATPHUAHHHI AeTEPMHHAHTH Hoara TeHr Gfica, yuuur panru 1 ne6
HHaIu.
Marpuuanapeuur paHTHHH 10U KYN Xoadapia Mmypakka® Gyaanu,
VHKH yHZa Orp Kar4a Typ/i TapThbaard AeTePMHHAHTAAPHN XHcobaaLl-
FA TVYFPH Kenald.
' Kylusa MaTpHLa paHTHHA TONHLWHHAT yCY1NapUAaH OHPHRH KeJITHpa-
MH3 .

EBupop a2, @ ... G
A= Qo1 Qg . . . o
a el a m2o. a mn

Matpula Gepuaran 6¥acuu. By marprrana:

1) nkku #yaudn (yCTYHHHM) ¥3ap0o aamauitupuil,

2) Gupop HyarHu (YCTYHMHM) y3rapmac COHra KynafiTHpuL,

3) Gupop ityaura (ycrynura) GollKa #HYaHH (yCTYHHH) y3rapMac
CoHra k¥nafiTupu® KyLUIHIL o
A MaTDHUAHHHT 34eMenTap armauirupuisapy nefiniain.

AneMeHTap AaJNMAWTHPHWIIAD HATHAKACHAA MATPHUAHHHL PaHrH
yarapmatian. by rtacanmkaaH On3 Kyfinda MaTpHUaNapHHHT PaHrHHK
XHcoGnalwna ¢ofizananamn3. ABBano AMaroHaA KYPHHHWIAH MaTpulia
TYWYHYACHHH KeATHPaMH3. '

Arap [mXn] raptuban A MaTPUUAHHHT Q)(, @22, Q33 ..., dss (0
S S min(m, 7)) saeMenTRapHANRT Xap Gupr roajgal (paprau 6.6,
KOATaH Gapua »1eMeHTRapH Hoara TeHr O6yica, y xoana A duazonaa
Kfpunuway marpuya feinnaad. Papmanku, 6ynaait auarodan Kypu-
HUILJIH MATPHUAHHHT paHfH s ra TeHr 6ynagn.

Afiraitank, Gupop [m X n]- Tapruban

I @y ... Qy
A— Ay Qg . . . oy
ami amz L amn

mMaTpuia Gepuarad 6YaHG, YHUHr PaHTHHM TOMWIN Tatal KHJIHHCHH.

Bepriarai MATpHUAHHHT PAaHTHHH YHH IOKOPHAA aATHATAH 31EMEHTap
anMaWTHPALWIADP épnaMiuia IHAPQHAA KYPUHHILIH MATPHLUAra KeJTHPHO
TONAMH3.

A MaTpHUAHHHT Xed O¥amarania GHTTA MeMeHTH HoJJaH fapkau
6yacun. By snemeHTHH MaTPHUAHUHT BY1Napu Xamaa yCTYHIAAPHHK Y3apo
anMmatiTHpHW épadamiaa OGUpHHUM HYA Xamjga OHPHHYH yCTyHHra
KeATHPaMu3. CYHT KefAiHHrH MaTPUUAHHHT GHPHHYH YCTYHHHH YIa coHra
Oy.1ub, ywmoy

i iz Az ... a,
dy Gy Aoz ... Ay, (7)
aml am? am'& v armx

6—513 8l



MATPHIAHH XOCHJA KHJ3aMH3.
(7) maTpHUa:@zHT SuphdiA yCTYHHHH — @, Ta  KYAadTupul  YH

HKKHHYH YCTYHHPa KylUcak, CYHr — @), Ta K¥ynaiktapué yUnHuM yeTyHua
_KYWUCAK Ba X. K. GUPHHUH YCTYHHHH — @;, Ta KYynaATHpu$ YCTYHHIA

Kywcak, HaTHKaaa (7} marTpuuanuur OupHHun @ynmnara al, =1, Kop-
rad SMeMEeHTAGPK HOANAp OYIu6 Kojadn. :

Xyaaa WyHra yxwaw ycya Ouaad (7} martpuuaouur Gapudun
YCTYHHAATH 3JeMeHTIapH Hoara afnavtupunain. ByHaail anemeHTap
2MaWTHPHUNIAD HATHKACHAA

] 0 0 0

» “ *

0 a, an ... a,

A=10 ayp ay ... a.
0 a€ :J | a :‘nf I a :rur

MaTpullara xeaamus. bynna
rank A=rank 4,
B6Y.Aanu.

A| MATpHUA IOKOPHIATH 3MEMelTap anMatiTipuluHe GHp Heda Gop
Kyaitaw 6WIad AHaroHad KYpAHKDLIM MaTpyiuara kenaad. By anaronan
KYPHHHIULAH MATPHUAHKHT padry Oepuarak A MaTDHUAHHRT paliry
oV.naaH.

4-Mucoa Yuwby

0 2 — 1

—1 —4 5

A= 3 | 7
0 5 —10

i 2 3 0

MaTpHUIHEHT DANTHILE nnccBaanr.

FnemeHtap anMaliTepHiuaap épaamiaa Gepuarag MaTpHLany ARaro-
HAN MaTPHLATA KeaTHpamu3. A MaTpidllUHHD GupH (UK BA HFXKHYH
yCTIyH2hpanh ¥54P0 aaMallITHpaMH3:

2 0 — 4

—t 5

A=l 1 3 7

5 0 —10

. 3 2 0



\Zj’mr SHPHHYH BYIHKH —é ra kynairupamus:

\l 1 0 -2

\. —4 —1 5
! 3 7
5 0 —10
3 2 0

Keiivury matpuuana. SUpMHUYH YCTYHHH 2 ra k¥nmadTnpud, yHH YYHHUH
YCTyHHTa K¥inamus:

1 0 0
—4 —1 =3
1 3 9
5 0 0
3 2 6

uayu 6y MartpulanuHr GApHHYM AYANHH 4 ra KynadTHpu® HKKHHUM
Byanra Kymwamus, — | ra kynadThpu6 yaurun dyaura, —5 ra k¥nafituputb
TYPTHHYH A¥adra Ba —3 ra kynafiTupub OelunHwu Hyanra Kywamua.
Harnkana .

1 0 0
0 —1 -3
A= |10 3 9
0 0 0
0 2 6

MaTpHLara Kesamus.

Kefiuuri matpuuana nkkuauyn A¥aan 3 ra k¥nalitipub yuduun fijara
Kywcak, GHPHHYE YCTYHHY aBBasi —2 ra KVNanTHpHG HKKHHYR YCTYHIa,
cyur —6 ra KynaATHpu® yudHYH yCTYHTa Kylicak, yHAa

1 0
0 —1I
0 0
0 0
0 0

oo o W o

ManHlla X0CHA GVaaan.
_ Huxosr, 6y MATPHUAHHHT HKKHHYM YCTYHHHH —3 ra KynaHTHpHO
YYHHYH YCTyHMTa XYLICAK Ba XOCHA Oyirad MaTPHUAHHHF HKKUHYA
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Ayauuy —1 ra kymadTHpcak, AMATOHAJ KYpHHHWINATH

0
i
0
0

o= T e R e R e
fom T e o T s R

0

MaTpHuara Kejamus. YuuHr paurn 2 ra Teur. [lesak, rank A4 =2

4- §. Teckapn marpuna

Bupop [aX n}- rapTuGan

ay Ay ... Qe
A Ay Aoy ... Gy,
Dy L3 B a’rm

KBaapaT Marpuia Gepuarai GVaCHE.
Arap A Gunau [nX n|-— tapTHGan B Matpuua Kynadtmacu GUPAHK

MatpHUara TeHr 6yaca

_ AB=BA=E,
y xonaa B Mmartpuua A ra Teckapu marpuya pefnnagn sa A~! kabu
Searusadany. Macanau, ywm6y

=2 1
A= 2 0 |
—2 11
MaTpulara teckapu Gyaran MaTtpulla
1,02
3 3
A=l 0 1 1
2, 4
3 3
Gynaln, YyHKH ’
I a
Lz B3
AA = 2 0 | 0 1 1 li=
= —2 1 1 2 | A
3 3
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| 2 4
Vgt (=2 o+1— =2 1l 2
_ 2%+00+1-*' 214014 (—1)-1 2%+|.0+(—1),;f:
—ed ot ougtara —e 2yt
3 3 g+l
1 00
=10 1 0
0O 0 I

3uAn Gepuiran MaTpuuara TeCKapH MaTpPHUAHHHT MdB:K}f}l OFaHWwH
XaKHAalH TeopeMaHH KeaTHpaMus.

Teopema. Xap xandaii xocmac marpuga A Rune reckapu
MATPUKACH MABKYO 84 Y ALONG 6 radu;

Mc6or. Waprra kypa A xocmac Matpuila. BuaoGapuu, yHWHC
AeTEPMUHAHTH HoJAAau (apKan OYnamu:

ay e ... Ay

dyy Qo . . . Qo
Al = : +0.
arll au'f:‘ LR arir!

By ZReTepMHHAHT 31€MeHTVIAPHHUHT aareGpank TYAAMPYBUHIAPH

Aw (=12, ..., n; k=12, ..., n} Hn Tonub, ynapnan
A]] AQI LI AH]
Ay Ay ... A
Aln A?n I A:m

MaTpHllaHd Ty3amn3. KeHAuHru MaTpullaHMHT Xap Oup 3heMeHTHHH
A MaTpuuaHHRT AeTepMuHauTH |A] ra 6Yaub, ywody

_‘4II A?I_ Aral
|A] Ar © 7 1Al
Ao Ay Az
B={| 14t 141 {4 o {8)
Aln A?ﬂ 'Arm
Al 1AL 41

MaTPHUAHH XOCHA KHaaMu3. Duan A  Marpulland B Mmarpuuara
KymauTpu®, Tomamua: :
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_ ——— nl_
14l 7 I - |
all al? cee gy AIL! A2.2 Arr2
wp e @ || T T T =
Qo Qo ... By A As A
Al tAL 0 14]
l -
W (a4 A |A|(aI|AI+ ol | {enAn + ...+ aedaw)
|
AT A+ .ot azad i) T| {anda+ . Faunde). T‘IT {aziAur + ... amdan) || =
Tq'l (A% 4+ . anedia) —"l"}‘:i*l"(ﬂn|1421+---+ﬂnnt42n) }A| (ﬂrrlAn|+ -+ ttnsAan)

Arap g, A, +adp+...ta A=Al (i=12, .., 1), Xxamaa

k=12 ..n
aqu|J{+02}(A2;+...+ankxﬁlm=0 j=l,2,‘”,n (KapaﬂCHH, 5' 606, 2' §)
[#k '

6YNdUHHKW 3bTHOOPra OJCaK, YHAA

AT |A] 0...0 L o 0
0 el o ofl o 0
L o0 1
00 “1;47“"/4’
KeAnG dnKaad. XyLiH WyRnek

1 ¢ ... 0

B. A 0 1 0

0 O ‘ |
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OYanuwisiy xaM Kypuin «uine smac. Jemaxg,
BA=AB=E.

By aca (8) marpHuanudr Gepusnran A ra TecKapw Marpulia SKaHHHH
Ghiinnpaan.

'4II' _‘42I Arrl_
14| 1AL 770 1A
Ay An A
A= tAY FAL T 0 T 1A]
Alrr A‘zn Ama
T4 TAC 0 TA

Wyngalh  kuanb Oepuarak A  MaTpULAHHHT  TECKAPH MaTpHUACH
MABAKYIJANHTH KS)’pCBTHJT,ElH. SHILH Tecxapu MATpHULAHHHT ATOHAJHIHHH
k¥pcaTamus.

Papas Kusahank, A~ daH Qpapkan C maTphla XaM A HRHF TecKapu

matpuuacu 6Vacun. ¥Yuaa AC=CA=E 6ynann. Ywoéy
CAA™'=C(AA™) =CE=C,
CAA '=(CA)A" ' '=FA '=A""
TenrangAapaan C=A"" skanu keau6 uukaan. By sca A maTpunanuHr
Teckapu MaTpuacu A~! arona skaunurunK Guanupank. Teopema ncGot
GYAAH. '

By TeopeMa OepHJalad MAaTPRUAHHHT TECKAPH MATPHUACHHHHT MaBXKy 1
GYanuliiuruda  ucBothab  KoaMacldaHd, yHH TONHI  YCVAHHH  XaM
K¥pcatanu.

Muycoan Yuwéy

0 =2
A= 3 ¢ 0
i—1! 2 4

MaTPUHUAHHHT TeCcKapH A7 MaTPHULACHHA TONKHT,
ABBaslo OepHITaH MaTPUUa LETCPMHHAHTHHK XMCOGAafiMua:

14 —2
lA1=[{ 3 +  oll=—=10.
—1. 2 4

Hemak, WKOPHIA KeNTHPHAraH Teopemara «¥pa Gepuaral marpiilaHHHe
reckapn Matpuuacn A7 maskya. A7' matpauasn Torumw yuyn |A)]
AETEPMHHAHTHHET adarebpank TVAAHPYBYLIapHHKR KucobnaliMus:

t 0

A=
I 2 4

30 3 1
"_.—.4, Am_—': — 4|:IQ, /1:_;:| 1 2‘=7‘
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A21=l
]
¥aaa

A =

BenaTma Kot MATDHILAHMHL TeCKapH MaTpHuac

14|

' 1
‘422=l i
] .
Az I 3
s 4
[A1 10
Al 12
14} 10
Ay 7
_5 _5
2 2
5 _3
- 5 5
1
10

2
= A —
4| 6, 2 ‘ 12
—2 10
=86, =
0 An \3 I
_F 2
10 10
_6 _ .6
10 TR
2
10 10
_1
5
_4 )
5
L _ L

H mapxyl 6yamaiaM.



7-B0OB
YU3HKJIH TEHTJIAMAJIAP CUCTEMACH

Bus ¥Yrran foBnapaa aetepmubHavTiap, MaTpuuadap Ba YAAPHHHT
X0CCaNapHHy KapaauK. Dulu 6y MabayMmoraapiad dolinananué rexraa-
Manap cucremacuuun Sartadena Ypranamus.

- § Ukxn Ba Y4 HOMADAYMAU YHIMKAU TeHrAamanap
CHCTEMACH

HKkknTa X Ba X HOMABAYMIH YHIHKJAH TeHRIaManapiad wGopar yudy
{allxl+al2x2=bl- ()
A X+ dgty=1b,

CHCTEMA HKKU HOMABAYMALL HUSUKAL TEHSAAMAAQP CUCTEMACH NelnnalN,
Oyuaa a;, @, g, Gx— (1) chcTema kosdhruuestaapy, by, by — Ge-
PHATaH COHJAPAHP. :

Arap (1) cucremagarn x, HUHT ¥pHura x| COHHW, x; HHRT ypuura
Xs CORMH KYilrana TeurJamanapuunr Xap Supi aitnnsrra aitnanca, ynaa
(x}x)) Mydrauk (1) TeHrIaManap CHCTEMACHHUHT ewuMu AeAHARLH.

(1) cucreMann ypranvilaa Oy CHCTEMAHUHT KospOUUUEHTNAPUIAK
TY3HATAH.

ay, Qi

A= = dyy— A Aty (2}

Qy Oy

. .
detepMudart (yHu (1) CHCTEMAHHHI ATEPMHHAHTH Jefinaain) Xamaa 6y
AETEPMUHAHTHHHT GUPURYH BA HKKUHYH YCTYHAAPHKY MOC PABKLLAA 0300
Xajrap 6unan aamalITHpuaran yuey

A ——“—I J . =8, 2b (3)
X b2 " =22 [Py
= o E}I }-——a h.—ba (4}
Xy " bg g s | Ladi3 |

NEeTePMUHAHTIAD MYXHM aXaMuATra sra.
39



(1) TeHrnamanap CHCTEMACHHH €YU yUyH aBBanu §Y CHCTEMaHMHr
GHPHHQH TeHrNaMaCcHHH &y rda, HKKHHYH TEHTAAMACHHH CA — e TA
kynadTupud, xeftun xaaaad Kjwnd
{allx-l+alz}x2:b|s {anazf_xl‘l‘alﬂw’cg:aﬁ‘ﬁh

=~
AoiX |+ Ao y=5, — Ayl — Qo 12Ky = — auh,
=‘*(ﬂ||aé2‘—ﬂ|202t}xlza2zb|*-alzbz

6yaHWuHK Tonamus. Cyurpa (1) cucTeMaHHHT GHPHHUW TEHraMmacHwy
— 9, Ta, HKKHHYHY TEHTAaMaCHHU 3Ca @y ra KYynalTupu6 Keitun Xxaanab
K¥Lrne

@, %, x,=b, {“auaﬂx[—alﬂmx'z:—'blazl,
= =
Ao X+ Goxte=b, QX+ a8y, = by,

=@ dn— a1 8n) Xr=0a,b;— azd,
OyautiHHe Tonamul. Hatuaxana (1) cuctemara renr kywin 6§aran yuéy

(arap—aa)x,=ban—abs,
(ava@p—a,fy) y=byx, —ayb,.

cuctemara kKenamus. By cucrema wxopuaarn (2}, {3) Ba (4) Myroca-
farfNapna xHcobra onrauia Kyduaardya €3unanm:

A -JC|: A'(I
D Xp= Ax:,

(1)

(1’} cucTeMacHHUHT euuMH ALA L X@MAa A 1apra GOFTHK.
1°. A =0 6Yacun. by xonaa (1) cucremapaw
Ay, A

Xp=eot = (5)

6VARLIMAK Tonamu3. By TONWAraH x, Ba x2 nap (1) TeNrnaMaHHHT euriMH

6yaand. (1) cHcTeMaHMHT eUHMHHN TONHILHHHT Oy yeyau Kpamep ycyru

aefinann. (5) dopmynara sca Kpamep $opmynacu aeinnan.
I-Mucoa Ywéy

x4+ 3x,=—1
{Qx,—-x3=5
CHCTeMaHKH eUMHI. )
ABBAJIO By CUCTEMAHWHT JET€PMHHAHTHHH XHCOOAAHMH3!
] 3
2 —1

= 7.
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Ilemak, GepHiran cucTeMa sirOHa €4UMra 3ra. ¥un Kpamep Qopmyaacu-
aaH d)onﬂa.nanué TONAMHI:

fAH 1 — 1 3 _
X, = A -—-——_7 5 . ) _2‘
Loy | | —1 1
— ! —_— 4 T e — # —_— -
Xo= N 7 l 5 5 7 7 |
Hewmak, Gepusran cnctemannur eyumu (+2; —1) 6¥aann.

2°. A=0 6yau6, A, Ba A, naprad xed 6yaMaranza GHTTACH HOJAAH

papkan 6yacun. ByHﬂa (1) cucrema euumMra sra G¥amaiian. Ey Xonaa
(1) Bupranukaa 6§¥amaral cucreMa AefiHnany.
2-mucon Yoy

{X|+2x2=3
SX|+6x22 I
cucTemani euntr. Dy cucreMa yuyn
1 2 3 2 1 3
= = == = 16‘ Al‘ == = ""'8
A 3 6 0. A, 1 6 ? 3 1

6ynann. Hemak, Gepunradn cuHcTema Oupradnkaa 6¥amarak cHcrema
6§an6, YHHHT edYHMH MaBKyd 3Mac, :
3° A=0, A, =0, A, =0 6yncun. By xonna (1) cucreMa €Kn yekcHa

KYn edumMra sra 6ynasn éku eanmra sra 6yamaiian. LlyHuur yayn cuctema
Oy Xoana Hoauuk, nefinaain.
3-mucon. Yuby

{2x1+3x2=1
4X|+6x?=2
cucteMann edudr. By cuerema ydyu
2 1
A= = Ax —_ =O = =
, ! ‘ | 2 6 I Ay ' 4 2 , 0
6¥raau. Hxtuépui (t, '_32‘ ) K¥pHHHLWINArH AKy)TAnK

(tER) cHCTeMaHMHT eyuMH 9KaHH paewad. [MHemak Gepuarau
CHCTEMA HOAHWK cHCreMa GYAu0, y YeKCH3 kYN e4HMra sra.

JHAH YU HOMABJAYMAH YH3HKAM TEHMTaMAatap CHCTeMaCUHH Kapaiimus.

¥4ta x|, Xz Ba x3 HOMABJIYMJIH YH3HKAH TeHMaMmaaapiaaH ubopaT
ywoy

X+ @t apt =20,
@)X~ By F Bopy= by, ' {6)

Ok Qg g1 gaX s =0,
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CHCTEMA Y4 HOMABAYMAU HLIUKAL TOHIAGMAAQP cucTemacu AeHWIANM,
6)’Hlla ayy, g2, Qua, doy,  Qwe, (s, Q3(, {32, 33 — ﬁy CHCTEMAHHWHT
Kospduuunentnapu, b, by, by — 6epu.nran counapﬂup

Arap (6) CHCTEMAAArd X, HHHC ypuura x! coHHu, xs HHHT YpHHra X3
COHHH Ba X3 HHHT YPHKTa X3 COHHM Kyﬁrauna TeHTAaMadapHHHT Xap GupH
aitnunaTra adinanca, yuna (x5, x%, x3) yuank (6) cucremammur ewumu
JlL‘HiI.I']dIlH

Y6y
ay a4 ap
A=lay an an (7}
a3 Qyp a4y
AetepMuHaHnT Gepuaran (6) cucremauunr derepmunantu peiiniain. By

NeTePMHHANTHHUHT GHPHHUYH, HKKHHYH Ba YYWHYH YCTYHJAApHHH MOC
paBHUIAA 030k Xannap GunaH aamaliTupnb

b, a, aj; a, b, ag ay ap by
A.-]= by @ ay|, Agy=|an by ayl, &,,3= g Qg by
by ap an ay b3 ag ' Q5 Gy by

AETEPMHHAHTTAPHH XOCHA KHAAMH3. HKku HOMAaBLAYMAR CHCTEMA CHHTapPH
Oy seTepMuHaHTAAp XaM (6} cHCTeMaHH euHLIAA MYXHM aXaMHATTA 3ra.

Anrebpank TYnARPYBUMAAP Xoccanapuaak Podganannd (6) cucrema-
HH YHra 3KBHBAJEHT, COAAAPOK CHCTeMa GuiaH aamaluTHpaMu3. Bynunr
yuyyH aBBano, Oepuarad cCHCTeMa JeTePMHHAHTH 3NeMeHTAAPHHHHT
anrefipauk TYAAUPYBUKAADPUHH TOMAMKS:

A Qoo gy 1 Ay gy A= Qy oy
1= , 12= ) = s
d30 Gy 43 Qs a3 Qs
yz dp Gy ap A @) djp
Ay=— , 227 ’ 8= '
Az 3 3 Qs az Qi
' adz Q3 ay Qs a2y
A= , A= — ’ 0=
Ay QG az Qo Qg Qg

By anreGpauk tynanpysunnap épramuna iokopsaard A pa A, ne-

TepMHHaHTAAp Kyfuaardia €3uaaiu:

A=a||A1|+a2|A2|+03|Aah
Aq=biAu+b:A0 46345 {8)
nmy (6) cHcTeMaHHHr GHPUHYH Texrsamacudu A, ra, HMKKUHYH

TeHrAAMACHHH As Ta BA YUHHYA TeHTIAMACHHA A ra kynafitnpus, kefiuy
xagnra6 kjmcak, yHaa

(anAv +anda +anAa) x + (81241 + G2l +
+ azAs )Xo+ (@3A 1 + @l +asdy ) 3= (9)
~ =411+ 6242 + b3z ’
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6ynaau. kopuparn (8) mydocaBarnapaad Xamaa AeTepMHHAHTHHHT
xoccanapuaan Qodlanannb TonaMus:

andn+ayda +asds =A,
@A+ azoda; + @345 =0,
a;3A ) - ads) + 83345 =0,
biAn+boAs 0545 =A,

Hatukaza (9) tenrnama ywby
&'x|=Ar|

KYpUHUILra KenagH.

XyALu 0KopHAAruieKk, (6) cHcTemaduHr GUPHHYK TeHrAamMacHHd A,
ra, MKKHHYH TeHriaMmacHHH Ay TFa Ba YYMHUH TeHrAamacHHu Asp ra
KynaliThpuf, keltun xaanaé Kywuo

A'ngAx2
TeHraama, (6} TeHPAAMaHHHT GHDPHHUM TEHTJIAMAacHHH A ; ra, HKKHHYY

TEHrNAMAaCHHH Agy [ Ba YUYHHYH TEHMIaMacHHn Ass ra KYnafitHpu6, cyur
yaapun xaarab KyurMul HaTUXKacuaa

A'X_'}‘—T—Axs

TeHraMa xocua Bynann.
[lynnait kuau6 {6} cucremara TeHr kyuad BG¥aran ywoéy

. [ Q*Xl“:ﬁ_rl '
A-xy=A, TS
I A‘XGZAXR -

CHCTEMAra KelaMus.
Papwanku (67) cucremannur eunmn A, A, A, A, Japra GoFHK.

1°. As£0 6yacud. By xonpa (67) cuctemasan
i&xi A_r_‘! ﬁ“; .
T A=, Xe=g (10)
OYVNHWHHY TONaMu3. (x,, x2, x3) (6) cHCTeMaHWHr AroHa eyuMu 6¥nalu.
By xosana (6) cucreMa Gupranaukna efiunanu ea (10) myHocaBaTtnap xam
Kpamep dbopmynanapu nefinrany.

2°. A==0 6Yau6, ﬁx,' A_Q, A, JappaH Xed Oyamaranpa outracu

X, =

HosaaH apkau 6ynchu. Bynna (6) cucteMa eunMra sra GyaMaHzn.
3% A=0 6yan0, A, =A, =A, =0 6yacun. By xoana (6) cucrema

SKH YeKCH3 K¥n eunmra sra 6¥naan 8ku GuTTa XaMm eunmra sra 6yaMadiay.
4- mucoa Yuly

QX|—xQ+X3=4,
3x,+ 2, —xy=1,
X|+XQ' —2x‘g= _3
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CHUCTEMAaHH eUMHT.
By CHCTeMaHWHI NeTEPMUHAHTH!

2 —1 1
A=13 2 —1|=—1I0
| 1 =2
Hemak, Gepunran cucrema AroHa ednMra sra. Bepuaral cucreMa yuys
4 —1i 1
A= 1 2 —1)|=—10,"
—3 1 =2
2 4 |
A,=f3 1 I =0
1 -3 -2
2 —1 4
A, =13 2 | |=—20,
1 P -3
Kpamep q)opmynacnnau doigataunt
Ay 5 A,
si=—p =1 n=—=0 1= A‘ =2

GYNHIIHAN TOMAMN3,
5-mucoan Yuwey

X xot x=2

3x,42x,4 2x,=1

4X|+3XQ+3.’C3=4
CHCTEMAHH euHHT. By cuctema yuyH

|

2 1 1 t 2 1]
A={3 2 2]=0,A,=|1 2 2[=0, A,=|3 I 2]|=I
4.3 3 4 3 3 4 4 31

112
A,=13 2 1]=—1
4 3 4

6yarann cababiau Gepuirad cHCcTeMa eUuMTa 3ra smac.

JHAM YUHHYA TAPTHOAM YHIHKJIH TeH[IaMatap CHCTeMACHHH MATpHILa
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KYpHHMINUAA E3HAHWIHHK Ba MaTPHLA oPKaaH eYHLWHH KipaHiuk.

ABBajaruaek
QX a e+ a=10,

Qg X |+ QyaXst Q¥ 3= b (6)
Ao X |+ ot Aty = b,

cHetema Gepuarad G6yacnn. bBepuaran cuctemaknur kosddulmeiraapu-
AaK. X, Yy, X3 JaphadH XaMAa CHCTeMaHuHl 0304 XaanapuiaH yulby

Ay Ay Gy X b
A=|[ay axn asy X=||x. B=||b»

Az Qs Qg Xy by

MaTtpulanapHd TY3aMH3,

Papuianky,
Q. G Ay x, ! L sy a X
AcX=laz Qs au|l- (|2 )]= [laaxi+ ot asx;
llay asn aul|l |ix; 05X b st Ay

A.X=8 (67)

K¥purHWKHAE E3HI0 UMKOHHHH Oepaiu.
{6”) renrmama (6) TeHFMaManap CHCTEMACHHHHI MarpHua KYpHHH-

WHaa é3nanu 6vaaam.
Adralinuk, (6) cucreMaHuHr aeTepMHEAHTH

ay A 4
A=|ay apn axn|+*0
Ay g Ay
S§acui. Yuaa I0KOPHAA KHPHTHATaH A MaTPULLAHUHT TECKAPH MATPHUACH
MarKyl 6¥aud, .

Ay A Aw

A A A
A1 1A An Ap

A A A

A Ay

v Ta f

6Vaaam {(Kapaacuu: 6- 606, 4- §).

(6”) TEHIIMKHHHI Xap HKKH ToModuHn A~' Matpuuara kyna#rupuo
tonamus: A 'AX=A"'B, Arap A~ 'AX={(A"'A)X=EX =X 6yurin-
HH  3LTAGOPra  0ACAK, YHMAa MaTpulla KypuhdluMaa ésuarad  (67)
TEHTIAMAHHHT E€UHMA
X=A"1.B (1)
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OVAHIINHE TontaMH3. PaBlIaHky,

Ay Ay Ay .
' AA AA Aﬁ i
AL B= 12 22 2 0 gl =
8 A A A ;
Ay Ay Ag 3
A A A
1 Ay
:'*v-‘.’-"\ ‘A—(b|A1|+beAﬁl+baA:ﬂ) A
| | Ar
=tz (84120401 b:A3) || = ;
1
n (0,4 13+ DAyt b545) A"S
A
! .
Arap X= |2 | O6Vnuwuuu swvTRbopra oacak, {11} TeHrTAHKHA
X3
KyAupara kVpHHHiLAa XaMm €3Hil MyMKHH: <. )
. . [
.Axl " ot
! ’
XQ =S 'qu
¥
Ay
KeRHHIH TEHIJINKAAH
ﬂ‘t &,{2 . &‘3
=R Ty BTy

6¥anin kennd uukain. By sca Kpawmep gpopmyaacuaup.

2-§. n TA HOMABAYMIH YH3HKIAHA TEHIAAManap CHCTEMACH

Oaufi MaTeMaTHKa BA yHHHT TaTOMKJapuia yuTangaH OPTHK HOMa'b--
AYMJAH YM3HKJIK TeHraManap cieremachunal xam dpodpanawnaanu. llyun
3bTHOOpra 0aub, 7 Ta HOMABAYMIH YH3HKAY TEH[TaManap CHCTEMacHHH
KHCKa4ya 6aéH 3TaMH3.

nTa X, X3, ... , X, HOMABAYMJIH UHIHKAH TeHrAaMmalaplaH udopat
ywoy '

a|,x,+a,2f2+ v tapx,=b,
Agb+agtyt ... Fagx,=b,

(12)

- a'ulxl+an2x?+ v +a’mixrl=bn



CHCTEMA 11 TA HOMADAYMAN HUBUKAU TEH2AGMQAAP CUCTeMacy AeHHNADN,
Gyuna ai, @iz, ... . e, G20, .. , Q2ay - 5 Quly o , Oon — WY CHCTEMA
Ro3PPHEHRHTAAPH, b, by, ..., by — 0304 Xaanap GepHATAH CORNAPAKD.
rap (12) cuctemanaru x, nuur ypunra x{ cownH, xo Huur Ypuura x3

HH, B& X. K. X, HHHI ypHHra X3 cOHRH K?nrauna cuc*remanaru TeHTJIaMa-
AapHAHT Xap GHpH aHHAATra aiinanca, yuaa (xf 15, ... x8) (12} cucrema-
HHHE exumy AeHHNAH.

Bepuarad TeHrnamaJjapHH eudllifa YHUHT Kos(pdulueHTIApHAaH
TY3HJATAH

andge . .. gy
Ae am‘_’ﬂ? coe e Qg
A, . . . Q,,

AeTepMHHART XaMia Oy AeTepPMHHAHTHUHT j- yCTYRHAM (j=1, 2, ...
n) Moc paBHILAA 0304 Xaaaap GuAaH anMaliTHPHATAH

ay @y . . . @y by ey . 0L ay,
Ax;-= @y @ . . . Gy by a@yy, . .. Gy
Ay ne - - . Gy by a4y, o . L a4y,
(j=1,2, ..., n) DeTepMHHAHTAAp MYXHM aXaMHATra sra. Arap A X Ba
b Ma'rpuua.nap YUYyH
adn &y - . . G X b,
A={an @y . . . @y |} X=||f} B=]|b
Bo Qyy - . - Oy X 1le.

MaTpHlanap onuHca, yHAa (12) teHrnmamanap cucreMack
A-X=B8B {13}
MaTpHIla KYPHHHUIHAATH TeHTAamara Keaafid.

dapas kuaaitauk (12) cucreMaHuHr AeTepMHHAHTH A 40 GVJCHH.
¥. xonga A MaTpHLAHHHI TeCKapH MaTPHUACH MaBXKyl Ba

AII A?I Anl
A A A
AI2 A?? An?
A '=|l a a A
Aln A2n Arm
A A T A

6ynaan.

(13) TeHrnamanuur Xxap MKK«H ToMouHHu A~! ra kynafitHpamus:
A='AX=A"'B. -

Paswanin, A~'AX= (A7 'A)X=EX=X.
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JeMak, Marpuua kypunniiaaarn (13) TeHTIaMaHHHr eUnMH

X=A"'B o (14)
GYnaan.
A~ Ba B marpuuaaapuu K¥ynafiTHpuS Tonmamui:

A]I A2i Anl

3 - - o |

A, A A by

- 12 22 2 —

A~ 'B= - & i :

Aln A?ﬂ Amt b”
A AT A

L AntbAnt ... +bA,
_;(bIAI2+b?422+ oo +b A,

My At AL+ . bAL)
Arap peTepMHHAHTHHHT ylWOy

fl:a],-Ai,-i—ag,-Ag;—k +a,.;A,.,- (]il, 2. .. ny,
Ag=b0A+ 6454+ ... +b.d, (J=1, 2, ..., 1},
ared i+ anAsi+ ... +awAy=0

xoccacnian Qofipanancak,

l
38+
!
A-=|{z %=
!
ra
X
Ao
6¥aaaun. By TeHrjimkHn xamoa X =
xﬂ
[
x' _:A—A XI
!
x2 _‘5 'A ("

~ HH abTHGOpra ovicak, ynaa (14) myuocabat ywby =

n j-




kypuHHllira kenapn. Keituurs TeHrAMKAaH 3ca
A, A A,

] .

=T » . ’xa= A

keau6 unkagun (Kpamep &opmynacu). By xoama (12) crHcrema
bupearukda peltmnaly.
Arap cucTeMaHHHF feTepMuBaHTH A=0 6YanG, A, A, A, nap-

AaH xeu 6Yamaradga 6UTTacH HoAaH apkad  Gyaca. (12) cucrema
equMmra 3ra 6yamaiigu. By xonga (12) 6upeaaukda bfamazan cucrema

AeAHNEAH.

Arap A=0 6yaub, A, =A ,=...=A =0 6¥aca, yuaa (12) cu-
cTema OuTTa XaM eudmra ara Ofamaiinf ékd 4eKcus Ky euuMra sra
Oynanu.

6-Mucoa. Yby
2y xo—bxs+x4=8
X, —3x,—6x,=9
2xy— x4 2x,=—5
x +4x,—Tx;46x,=0

YHIHKAH TeHRJaMmanap CHCTeMacHHH evYHHT. By CHCTEMaHHHE AeTepMH-
HAHTHHH XHCOGARNMHZ:

2 I —5 1

—3 0 —6 1 —5 1
5 _s ? _ﬁ =2| 2 —1 2|—-~1{2 —t 2{+
—7 4 —7 &
i 4 —7 6 ! 6 7
I —5 1 —5 1
+0l—3 o —s6 —]—-3 o0 —s6}=27
4 —7 6 9 —1 2

Hemag, 6epniaran TEHrAaMaJaap CACTEMAacH fAiIroHa eunMra 3ra.
Suomn A i A e A . B2 A ., HH Tolmamus.

A x,=8°A||+9'A21—'5A3|+0'A4|=

3 0 —6 I —5 1 P =5
=8.|2 1 21 —9-12 —~1t 2| —5-1t—3 0 —6[ =8I,
4 —7 6 4 —7 6 4 -7 6

A= —108, .Alxa=——27, A, =27
Hemax,
‘ﬁx A A %y
X\ = .ﬂ.l =3, Iz—-%:—‘l', xd==—£'3—='-—‘l, Xy4= A =]
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3-§. BHD KHHCAH YH3HKIH TEHIAAMAAap CHCTeMacH

Yy apki+a ot =0

AgX+ 8kt . .+ sk, =0
GuX + 8yt .+ ax,==0
CHCTEMA Bup MUHCAU HUSUKAL TENZAGMAAQD cucTesmacy ioiniaaan. By

(13)

cHcTeMa 2- § ga VPraHMArad CHCTEMAHMHC b =by==. ., .=h, =0 6Varan
XYCYCHH XOAMIHP.
Paswanky, x, =0, xo=0, ..., x,=0 conaap (15) cucremaiusr xap

OGHp TEHTAAMACHHH KaHOATAaHTHpaak. BuHobapuu ynap (138} aucrema-
HHHI eunmu G¥rann. Onataa Gy eanm {15) cHCTeMaHHNT Tpusuas eHumy
Nednhan. :

Tabunét paeutuga (15} cacremanunr TpuBuan O¥amarasm (xeu
6ysnMarania xi, xa, ..., X, JAPHUHC OUPH HoAZaH dapkan O¥aran) eurmu
OVNAAHMA Aerald CaBoad TYFHIAIH.

Arap (15} Oup KHHCJAH UHIHKJIH TEHMNAMAJaAP CHCTEMACHHHET
NETEPMHRAHTH

@y Gy .. Qg
A=< LT TR~ DU
a.u! U”2 e arm

HottaH aprian G¥aca (As£ ), y xoaha Ov ckcTema (pakaT TpuBrad
eupmra sra 6§aaan.
Xakukatan Xam, (15) cucrema yuyw

0 amA-- 01,, ﬁ‘-n O a‘fl
0 Q... a a, 0...4a
)1’3,‘= ) Qoo o IO, A e 2t 2t ___0‘ ceesy

O an‘z A arrn anl 0 e arm

@ 2y 0

Qg Oy 0

A= =={)

- Ay Q... 0

!

6Y1n6, KpaMmep gopmynacura kypa x; =0, x2=0, ..., x,=0 6yaazn.
IOKkopuza afitunransapaan Kyl#Haark xyjoca Kelnt YHKaau.
Arap (15) cucrema TpuBnan GyaMaran eunMra sra G¥aca, y xonaa
(19} cucTeMaHHHT AeTEPMHHAHTH HON OVAnUIM 3apypadp.
Hemak, (15} cucTeMaHHAHT TpHBHAR GV/AMAraH €4HMH (MDY CUCTEMaA
AETEPMHHAHTH HONra TeHr OYJran Xoudaruna GVAHIIN MYMKHH KaH.
7-Mucon. Ywéy — x4 x,=0
{ (16)

x|—x2=0
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OMp JKMHCAM UH3HKJH TEHr1aMaJjap CHCTEMACHHH Kapaijiuk.
x1=0, x;=0 OepuAraH CHCTEMAHMHT TPHBHAA eUMMJAPHAWP.
(16) cncTeManHHr deTepMUHAHTH :

—1 i _
-

Hemak, (16} crcremawnHr TpuBHan OyaMmaran edaMmaapi Oyauiun
MyMKUH. Xaknkatah XaM, Oepuiran CHCTEMaHWHT YEKCH3 KYII TpHBHAA
6Y/IMaran eguMJap# MaBXYA:

xy=1{, xa={ (6yspa {— AXTHEPHIl XaKHKHA CoH).

4- §. UH3HKAH TEHrIaManap CHCTEMACHHUHT YMYMHH
KYPHBRUIN
nTa x, X2, ..., X, HOM2DBAYMIH m Ta YH3HKJH TeHrAaMmaJaplaH
ubopat ymbéy
ay X Fapket. . Aax,=h
ayk tagbot. . A @y k= by (17)
@ty Qo -+amnxn=bm
cHcTeMann Kapaluimk. Xycycad, a=m Oy/arad xoana, #bHH HOMa'b-
AyMJAp COHH CHCTeMafalH TeHraaManap couura tedr Oyaranaa
(17) cucrema 3- § aa Yprawnaran (12) cucremara Keaaau.
(17) cucremanm YprabwMmulfari acocHi Macanaaapfad GuUpa yHUHT

Guprannkaa OYdIUH, SBHA CUUMHHHAT MaBXyA GYAHINN MacanacHAkp.
By sca (17) cucrema koshduunesTNapraaH Ty3uara [m X n)-rapraénu

ai e Ly

4= o Qoo . Ly

L am? R ¢

MaTpulla XaMAa KeHrafdTHpHArad MaTpHila Ae6 HoMaawywsuk [m X (n-+
4 1})]- TapTubau

a2, ap.a, b
A= Qo Qga . By, by
Aml Qo By, bm

MaTpHUaNapHHHT pasrura OOFMHKAHD. Ky#naa Oy Xxakurarn Teopemany
HCOHOTCH3 KeMTUPaMH3.
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Teopema (Kponwekep — Koneanu treopemacn)(17) rex-
esamarap cucremacu Gupzaruxda 6frumu yuyn A sa A marpunaraprunz
panzaapu Gup-6upuza renz 6jrumiu, AGNU

rankA=rankd,
3apyp ea erapaudup.
Keatupuaraun reopemagan Ky#ingaru xynocanap Keauf UnKanu:
1°. Arap A martpuilaunur paurn A MATPHUZHHHT DaHIHAAH KaTTa
6¥aca, apHu
rankA = rankA,
yHaa (17) cucrema eynmra sra 6yAMaiiin.
2°. Arap A maTpuiaHvHr pauru A MaTPALAHWHT PaHTHra TeHr 6YKG,
rankA=rankA =4
6yaca, ynda (17) cucreMma eynMra sra 6¥auf, Kyflmaaru Xomnap o3
Oepaan:
a) k< n na (17) cucrema eunmra sra Gynanm Ba y Kyhnaaruva
TonuNaau: rankd =4 sKaHAUIWAaR WiyHAad HoajaH (papkii Kamuaa
OUTTA k- TapPTUOIH MUHOD MABKYA. <Dapas Kunajauk ynapaan 6upu

ail e ﬂ'lk
A=
ﬂkl e ek

6acun.
Auau (17) cucremanu 6y MUHOPra mMoc Xoafga yufy

’ {&1|X| + . .+5|kxk+a|k+pxk+;+‘ . .+a|,,x,.=b,

~ - 18
ApXi At ey X+ Gk, = by (18)

K?puunmnq, €3nl ONAMH3 BA Xey), ... , X HOMABJAYMAAD KaTHAUNaH
XaJIAPHA YHF TOMONFa yTKA3aMH3:
{&lel'i_---+ah&xk=bl_aik+lxk+]_'-'“alnxn (19)
Qo F . A By = by — e Ko — . . — B
Xti1, v, Xe JaPHH HXTHEPME TafiHWAaHran x3.,, .., xJ cownap ne6

Kapa®, Oy cucrematn edamu3. {19) cucTeMaHHHT AeTePMHHAHTH HONIAH
$apknn GYAraHA yUyH YHHHI eYHMJaAaph

A, A,
X ==L, X, =
| A 4

6Ynanu. [emak, E 6Hp TalnRNaHran xH., VR e .nap y‘-lyH
(19) cuctema srowa xf,. .. x§ eunmra sra 6y.u6, P TOIRE 3 A 7 ST
counap {18) cHCTeMalUHT euumMu G¥naaum. xiy,, ... x,, Aap HxtTHEpuH
KHAMaTAapHK Kalya KHAHIOH MYMKHHAMTH caﬁaﬁ.nu (19) CHCTEMa HeKeH3
Ky euuMra sra OVaaau. Tomwsraw xV, ..., xi, x84, ..., x§ coHwnap

(17) cHCTéMaHMHD KONraH TEHIMaMadapHHH XaM KaHOATAAHTHPTAHMHTH
yuyd yaap (17) cucteMaHuHr XaM edumu GYaaad.

} k=n 6¥araupa (17) cHcTema a) xouia afiTHAraRaapra acocal
ArOHA eudMra sra Gynaad.
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HeMax, -rgnkﬂ:rankﬁl =n OVyarangaruHa (17) cucrema siroua
eyuMra sra 6yaap skan.
8-Mucoa. Yuby

Tx,4+3x,=2
x1—2x?=*—3
4’x|+9.¥Q=ll
CHCTEMAHH e4HHT. By cuctema yuyn
7. 3 7 3 2
A= =2, A=) —2 -3
4 9 4 9 It
Oynanu. KyAnaarn HKKnnud TapTHOIH ReTepMUHaHT
7 3
= — 170
Po—2 >
“Honpan papxad Syarannurnazad
rankA =2
GVaHWHEN TomamMu3. Arap
7 3 2
1 =2 =3 l==172+4+172=0
14 9 11

6V AMINHHK 9BTHGOPra oncak, yuaa A MaTPHUAHHHF PaHTH XaMm 2 ra Tedr”
6yanIIMHY axukaaiiMu3: rank A=32, rank A=rank A=2. Homab-
JAymJaap conx Xam 2 Ta 6VAraHd yuyH Gepmaran CHCTeMa ArOHa eunMra
sra. BepuAraH cucTeMaHHHT GUPHHYH HKKHTA TeHr1aMacHHH oAHO

?x|+3x2=29
x|"—'2x2= _3
CHCTeMAHH e4aMHua: .
2 3 7 2
-3 -2 - -3
5 23
= = —1_7, Xg=—= | ———— ﬁ_‘,_z’.
7 3 7 3
1 -2 1 -2

By ronnaran x| Ba x; Gepusral CHCTEMaHUHT YYHHYH TEHTJIaMacHHH XaM
5 23
KAaHOATAAHT.ipaan: 4x,+9x2=4-(—*l—7~) -{-9-7? =[l. lUynpaét &u-

5B

b, x,= — 7 K= Gepuaran CHCTEMaHUHI IrOHa e4uMy 6¥aaan.
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9-Mucoa. Ymﬁy

X+ x+x3=1,
X+ x4 2x3=1,
X+ x4 3xy=2

CHcTeMaHH eduur. By chcrema yuyH
I 1 1
A=|1 1 2]=0
1 1 3
6yarann cababan Kpamep ycyannu Kyanau mymxun amac. Ulyansr yayn
Gepiaran CHCTEMAHHHC €4HMra 3ra €KH 5Ta 3MacaAHTHHH KpoHekep —
Koneann reopemacuaad $oiinananud Tekiunpamus. CHCTeMaHHHT aCOCHE

A Ba Kedralitupuaran A MaTpUlanapHHRHE PaHriHy  Xucobaaimua,
CHereMa yuyH ' : -

| L I T |
A=|jl 1 2 A=l | 2 |
113 P13 2
IKAHAHTHAEH |A_I=A20 Ba :
| 1] L1l
|1 2|=l=,«'&[l, {1 2 1l=t=0
' 1 3 2

N

Syannnas rankd =2, rankd =3 3kaHAHTH Keaw6 wnkau. Jemak,
rankd s=rankA G6¥Arand y4yH CHCTEMa e4MMra 3ra 3Mac.
10-mucona. Yuby

X+ xytx=1
Xt xp+2x,=1
2)6, +QXQ+4x3=2

CHCTEeMAHH e4HHr.
By cucrema yuyh

o — —

R

- —
Il
=

Acocuit

o - —
b — =

Py



Ba KeHrafTUpHJIraH : 1 11
' A=t 1 21

2 2 4 2

MATPHUAJNAPHHHT PaHrAApPHHE XUCOOMaHMH3,

1 1
Arap |Al=A=0, |1 5 |==l¢0

S¢anwnHn 3brulopra oncax, yhaa rankA =2 nu Tonamus.
KedradiTHpuaran maTpHladan XocHwi KHJIHHTaH Gapua (4Ta) yudHuH

TapTHOAH MaTpHUANaAp JETEPMHHAHTAAPH HOArA TEHT:

111 11 1 1 1 1 | |

1 1 2]=0, |l 2 1}=0, 1 2 1|=0, |1 1 1]}|=6

2 2 4 2 4 2 2 4 2 2 2 2

Brpok A HUHT HKKHHYH TapTHOAH MaTPRLACHAAH TY3UATaH feTepMHHANT!
[N

1 2

=2 3KaH.

SHAH CHCTeMaHHHT eUHMHHH TOMKW y4yH Oy cHCTeMalaH HodldaH
(papkian 2- TapTHORKN AeTEePMHHAHT 3JIEMEHTNaPH KaTHaWran GHpHHYH Ba
HKKHHYH TeHrnamanapuy oaud,

XXt x5=1,
XXt 2x5= 1

cHeTeMaun KypaMus. By cHcreManardt TeHrAaMaJapHHHT YHE TOMOHHIa
GHTTa HOMABAYMHA LIyHaad YTKA3HII Kepakkd, XocHa OyArad HKKH
HOMALAYMAK CHCTEMaHHHD AeTepMuuauTH 0 naH  dapkan GYACHA.
MacanaH, GA3IHAKHT XONHMH30A YHT TOMOHCa KU X) HH €Kit X9 HH YTKa3HWI
MyMKuH. Bua x; HH oanO yTamHi:

{xl+x3_-—~l—x2

x1+2x3= l "—xg,

|=l=,&0. Bunobapua, rankAd=2. Hemax, rankA =rankA =

(20)

6y CHCTEMAHUHT AeTePMHHAHTH
| B

A=
1 2

=140

6yaranu yuyn (20) chnctema xap OMp TalluRJaHraH Y;==xj pa AroHa
euumra sra 6yaain:

Axl ]—Ig 1 | 0
X === = —
o I—x8 2 T
s . 0
o ,3_1 l—x -0
3 r] =
A 1 1—xs
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UWlynnast xunu6 (1 —xz, xo, 0) YUWIHK x; HHHT WXTHEPHI Kdifimatuna
GepuaraH cuCTeManuHr Hapua eHHUMAAPHHH Gepain. .

[MupoBapauna (17} cucreMaga b\=by=. . .=b,=0 6{aran xonau,
AbHH yly

a0 Fapi . ey, =0

Aop¥ )+ QopXot. . F 8ok, =0 (21)

X1 F Qup¥ot. X, =0
6Mp MUHCAR TeHIMIaMalap CHCTEMACHHM Kapa#imMus. Pasumasky, Oy
xonna

rankd =rankA==#%

6yaanun. Barobapun, Kponekep — Konieann Teopemacura kypa {21) cue-
cTeMa Oupraauxia Synaan.
Arap k=n G¥aca, y xonaa (21} cicrema gaxar x; =0, x;=0, ...,
x,=0 OYaran eunMaapra, AbAHA TPHBHAJ eduMAapra sfa Gyaamu.
Arap k<Zn 6¥aca, y xonza (21) cucrema tpuBMan Oyamarad
eynmaapra xaM sra Oyiagu Ba Oy eyuMaap oKopuia KEJITHpH.HI‘aH yeyd
OHNaH TOMUAALN.



8-B6OB

KOMMJEKC COHJIAP

Yuby 6061a.KoMIlAeKC COHIAP XaKHAArH AacTAaGKA MabaAyMOTiapHH
Kentupamu3. Komaaeke condap Ba yjapra GOF/HK KOMIIEKC yarapyBul-
MM PYHKUHAAAPHH KelHHYalnnkK Gatademnn ypranamus. MaTemaTukana
KYOUMAMK MacafaNapHH XafJd KHAKIL XaKUKHE CcoHAap TYaaaMHuu
KeHraiiTHPHIIHY TAKO30 KiAaaH. Mucoa yuyH kBajapaT reHrjamanap Ba
YJADHHHT eUHMAApUHH Ypranuwlga 6n3 KOMIJEKC COHNap TYIMIaMUTa
YTHIL 3apypAuTHHA K¥n K¥pranmua,

1- §. Komnaexkc coH TytlyHYacH
Hkruta g Ba b XakMKHiA connap Gepunran Gyacud. Yuby
a-ib
KYPHHUILAATH COH KOMAAEKC COH, [= \/:T ca Masxym Oupaux Ae-

#HNanm,

Onatha KoMOJeke coHAap Gutra Xapd, K¥muHYa z xappu Omaan
GelruitaHain:

z=a-ib,

a coH KOMIUJIEKC COHHHHT XaKukud sucmu Aeldnnand, Rez kabu
BeNrungnaid, b con 2 KOMIAEKCH COHHHHT Magyys Kucay neinan, Imz
KaGu raJiaHagu. :
' ax, a=Rez, b=Imz.

Macahat, z==2 4 5/ KOMNJIEKC COHHHAT XaKHKHH KHCMR Rez =2, MaBxXyM
KHCMH, Imz=5 6¥nanu.
) Bupop z=a -+ ib koMnnekc con Gepuaral 6VAcHH. BY COHHHHT MaBXYM
H HiopacH Ousad apk KuAysdYH a— (b KOMIJIKKC COH 2 ra
Kjuima \Komnaeke con Aefnaaln Ba z Kabu Gedrujiaraif:
' z=a—ib

l/lxxu%@ zy=a,+ib|, XaMia zy=as-} ib; KOMUAeKC conaap Gepuarat
GVACHH. Arap a,=a,, & =b; 6¥aca, y Xxoiaa z, Ba zz KOMIIEKC COHAAD
y3apo Terr LefnnaiH Ba z,-=z; KabW OearunaMain.

2- §. Komnaekc connap ycruaa apupmerux amarnap

Hkknta 2)=a +iby Ba z;=a;+}ib; KoMmaeKkce coHaap Gepuiran

6Yacuu. Ywoy

(a1 4az) 4-i(b(+b2) .
KOMILJIEKC COH Z| BA ZKOMIJIEKC COHAap dururducuy NeWunanin sa z, -+ 2,
Kabu SearunaNaii:

2+ zz= (a. +02) +£(b|+b2)
107
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Kentupnaran Kowlara Kypa
z4+z2=2a

OYAHLIMAN KYPHIL KHAHH 3Mac,
Y6y

{a1—a2) +i(b)—by)

KOMIWIEKS COH 2, KOMMAEKC COHAAH 2o XOMIIEKC COHMHHI ailupMacy
fednnanu Ba 2, —2> Kabn SeArunasanu:

Z1—re={a;—az) +1{(b;—bo)
Papmangm, -
2 —2323(;_.
(a1az—b1b;) +i(aiby+-ad))

KOMILTEKC COH 2; Ba Zp; KOMIJAGKC COHAAp kijnadirmacu Neduaann Ba z,2q
Kabu GearnnaMaiu:

Yoy

== (12— b)b2) i {a1b2 + azb:)

by xynadtupnut Kouaacu a,-+ib), ax-+ib; MKKN XagdapHu ¥3apo
KynanTpumaad Ba £=-—1 3KaMAHTUHH bTHOOPra oARG XOCHJ
KuauHrad. XakHKaTtaH xam,
(a‘."i‘f‘bi (a)*{-{bg}—‘a', ag+¢b‘ag+a. Iéz-i-i(‘}; Iégm
—a|(p+1(a|b| + aqbs) + &b b= (a2 — b1be) +ila b2+ ashy).

Keatupuaran kynadtapuut Koupnaciaal dofsanraund

zez=a’+b*
OVARLWIMHE TORAMM3,
Y6y
a; -yt b by, . azb | ~—azb,
¥
a6 a4}

KOMOJEKC COH 2, Ba 2y {z:50) wxommaexc cownap nucfaruy €ku

b4
Ofaunmacn pefinaann sa -z—i kabu GeNTHAaHAM:
: 2

& aprdytbychy b —ahy

—_ i
P v M

by &¥aum wompacu a, +ib, wKKHXaAHH a2+tbg uKKuxaara GyAnllzan
KeqHO YHKKaH, XaKHKaTaH XaM

by e i) (b)) gt bibetilanh —aib)

aytiby  (ay+iby) (ag—ity) 2+ =
_aagtbby o asb—agdy
" ‘ @+ 6} a4 b3



Mucon. ¥woy
5= 1"—1',, Zo— 1 +£

£
KOMIIEKE COHAAPHHHT HHCOATH -1 HH TOMHHF.

Zz
[Oxopuaa keatupuaran (1) Kouaara kypa:
z L~i =1 ;. =11
._I..—w- ! -+ s —r= Je = —

7 T T

3- §. KoMnaekc COHHH reoMeTpHX TacBHPAAI

™,
\

aKMKHA connap r¥nrama O, YKAAa TacBUpAaHHILA GH3ra MabAyM.

KoMiuieke coHaapHiu reoMeTpHK Tacnbuprall yayH 6us texmcankaa Oxy
JexapT koopanHaTanapu cucteMacuiad dofifananamus.

2=k a-Fib KOMIAEKC COR yuyH @ Gupnnkan O, YKura, b OHpPJAHKHH 3ca
0, ¥rara kyhué moc M{a, b) vykra onamua (27- unama). M HyKTa
Z KOMITAGKC COMHHHT TEKHCAMKAA TeoMeT- P
PHMK TAacBHPH fefinsaan. PaswaHku, xap
OHP KOMMNAEKC CONMA TeKHCIHKAa DHTTa ,
M HyKTa Ba aKCHHUA TeKHCJHKAATH Xap 4 H(zd)
Oup M HyKTara GHTTa KOMRIEKC COH MOC '
Kenaan. flemax, KoMHOneKe coHaap Tymna-
MH OWNaH TeKHCHHK HYKTAJapH opacHaa < —
y3apo 6up KUHMATAH MOCAHK YypHaTHATaH [ a4
6yaub, O, TekMCAHK (IUY MOCHHKHH
HasapAa TYTHO) Kosnaeke coHaap Te-
Kucauet Aeddnaiu. :

Koopannaranap 6owud 0 nykra Guaas 27- qusma.
M vy GrpaawTupysdn OM kecMa YIYHIHIH r 738 2 KOMMJICKC COHHHHI
Mmodyau pefiniany sa |z| Kabu GesrnnaHang.

[Tutparop teopeMmacira kypa

2z = a4+ b

IKAHJHTCHHY K¥PHIU KHHMY 3Mac.
OM sexrop Gusan O, Yku opacHaary o Oypuyakka 2 XQMIJIEKC COHHHAT
apzymenTy Jefinaanu sa argz kabu Sesarnnanan. Jlemak, 0 argz<2n
27- yyzMazak KYpPHHaJAHKH.

|
. b . b
cosa=—{:—, sino =— €KH tga=7 (2)

6yanb, 6y dopMynatap €épIaMHAd KOMIIEKC COHHHHT APTYMeHTHHH
TOMHIL MYMKHH. :
Mucon Ywby z=1—i KOMIJIEKC COHHHHI MOALYJMH Ba apryMeHTH
TONWJCHH.
I T 5 s . 1 . I
2l = A 1?4 (— 1) % = /2 6V1U0, cosg ==, SiNGL= ——=z 9Ka-
2l = VP4 (~ D)7 = y2 6y 73 7

HHHKH KYpHII Kuiink smac. By tenrnamanap {0, 2n) opasurnaa srona
: ' 9



a=—3f— eupmra ara. JleMak, (2) TeHraMKnRaphad g=rcosa, b=rsing

" udonanapra sra 6¥aub, Oynnan 3ca z=a--ib KOMUNEKT COHHH
' z2=rcosa + irsing =r (cosa -+ isina)

K¥puuHILAa é3uil MYMKHHAHTHRM  kK¥pamu3. Komilnekc coHunHr Gy
KYPUHHILE YHUHT TPU2OHOMETPUK wakiy Aefinaagn, Komiieke CoHHHHT
GyHnai KYpHHUWiK KATOp KyJadiukiapra oixb Kenanw.

dapas kunailiuk, z, B2 z; KOMRJAEKC cowiap

zi=ry{coso; +isine,}, zo=rq(cosags - isineasg)

TPHroHOMeTPUK Waknaa Gepuarad Gyacud. by epna
ri=lzil, re=\2z:|, @i=arga, xe=argz:

z -
2i-2z KynafitMa Ba —zl— HHc6aTHH KapaHauk.
2
2| zg=r; re(cosa, 4isine; ) (cosap 4-isinme) =
=rory (cOSt, cOSGe —sina;  sinaq} +i{cosa,sinas -4
+ sine cosae) J=rrfcos{a; +ag) Fisin{x + @)}

GYAnG, 63{) TEHFAMKAAH, 2(-2ol==r1 re, arg(z,-zo) =argz -t argz
3IKAHHHH KYpaMHu3.

IOkoprisary KoWlaaan KypHHagnKH, HKKHTA KOMIWIEKC COH KynaiiTi-
PHAranAa, KYNaHTMAHHHT MOAYAH MORYAJapHHHI K¥nmafiTmackra, apry-
MEHTH 3Ca apryMeHTIapHHHT AHEHHAHCHTa TeHr 6Vaap skaH.
Mucon. zi=1—i, 2zo=—1-{ KOMIIEKC CONJIAP YYYH Z\ -Zo TOMHJICHH.

lz:]1 = /2, {22l = /2, |zi20l = /2 - \/2 =2 3kannurn pasuan.

arg z|=—7::l. argziz%ﬂ— 6ynub, arg 2,-2,— arg z,+ arg 2,—
7 om . -
= Tn-|—~34—n=%. Hemak, 2'-2°=2(cos—-+4i sin —)=2¢.
2 2
2 z lz,!
Xyaau WyHHHrIeK GH3 —- Huc6at yuyw ,—-’— e
zy 2 125}

EA o :
arg '-z—=r':ll'g Z|—arg 2; SKaAHHHH KYPHIIHMH3 MYMKHH.
2

R o= .
DHAN KOMIUIEKC COHHUMI fapaXxacH z" Ba HJAH3H +fz Adonanapu
GuaH TanMiualiank.
Tavpudra kypa 2°=z-z-..,-z 6¥au6, 2" =r"(cosna 4 sin no) sxanan-
i, ——

1 HML
ru pasula,

Hemaxk, (2]"=(z|", arg 2"=n arg z 6yraam. VE MHKAOp fapa-
Kara Teckapu amant O6¥amb, y Kyfingaruva anuKaanadn: OGepuaras
Z KOMTIIBKC COH YYVH yWby
Wi=z ' {3)

LY

1o



TeHM1aMaHHHT €YHMJAApH 2 KOMIMIEKC CORIAAH ONHHraH n- dapaixcaiu
A - ’
ua0u3 nefinnaau Ba y/z KaGu GenrunaHain. (3) TeHrJaMaHH eUHIN Y4yH

z HH z=r({cosa+isine), W HH 3ca W=R(cose-i{sin¢) mrakiaa
Hponanaiimuz. ¥ xoaaa (3) redraama

R "“(cosng}isin ng) =r(cosa+isina) (4)

KYPHHULOHHW onajp. AeBano {4) TeHMTUKHHHC Xap MKKaJla TOMOHHIATH
KOMILIEKC COHJAPHHHT MOAYANAPHHH XHCOOAafMH3:

|R*{cos np+-i sinngpl =R", |r{cosatisina)|=r
Hemak, R "=r.

JHAH KOMONEKC COHJADHHHT TeHIAHFH TYIIYHYacHAaH Qolizananud
{4) TeHMAHKIAH TOMAMH3:

c0s np=cosa, sin ng=sin c.
]_UyH,ElaH Kuanb, KyAHZarn TEHrARKAAPra KeJAHK:
R "=r, cosng=cos ¢, sin nep=sin «.

By epha R "==r TeHriama firoHa R= \/r euumra 3ra OGynaau.
COS AQP—CO0S &, Sin Ap=sin o TeHMHKIaplaH nep=a+2&n, k=Z

Oymub, 0 <720 WapTHH KanoaTnaHTUPYBun Gapuya eummaap %

aton a+2(:_l)“ napaan ubopat Jemak, (3) Tewrnama n T2
"

eunMra 3ra 6YanG, ynap Kyimaara popMmyaarap pAaMaia TONHAAMH:
To— + =

= Jr (cosi-{—tsmi).

a+2.n

W,= \jr (cos +2“ +1sm ), _ (5)

a+2(n oz—l—?{n-—l):rc)
—_ Y}

W,= \/r (cos
l-Mucoa. \H ~+{ HH xncoﬁﬂaur.

ApBano 1 4 KoMnaexe CoHHRH TPUTOHOMETPHK WaKAAa HpofanadmMus.

+lsm

MabayMmkn, Oy con yayH z= /2, q)=%, AEMaK,
. 5 § ;n. PR
I4i= /2 (cos— +isin).
DHIH i/l-H HH XHCOGAaHMAU3.

' T+21;m %{an
\/‘-}-: = \/2 (cos———Fisin——) =

n +8k:rl. n+ 8kn

2 (cos == isin—o)

Gyan6, 6y epaa k=012

11



5 .
2-mucon. /1 uu xucobaanr.

Xynan aBBajiru MHC(_fLﬂFa- yxwaw 6y epaa Xam | CONWHH TPHTOHO-
. MeTpuK Wakala udosanaitmus;

f=1¢cos0 +-isin0).

By unaananapaaH OMTTACH XaKuKufl con 6¥and, y £=0 fa | ra Tenr,
KOATaH HAAM3JIAP 3ca KOMNJAeKC CoNAapaMp.

f)=d x"+a, x" "'+ +axta,
kynxaa Oepuaran 6Vacuu. By Kj’mx::m IOKOpHAArH Teopemara Kypa
KamMnga OuTra o waguara sra. LlyHaur yuys.
flx) == (x—au) g (x)

TeHruK ¥punan 6fnanu, Synaa ¢(x) K¥yaxan 6yan6, yRuur napaxacu
#n—1 ra TeHr.

Arap @i (x) nuur papaxkacu n 6¥au6; n>1 6yaca, 6y Kynxax Xam
TeopeMara Kypa kamuia OnTTa @y WiANW3Ta 37a O6Vaanu:

_ 1 (X} == (X —oa) p2(x).
By epaa ¢:(x) -- kynxan. Haruxana Gepaaran kynxaa
¥} = (x—a) (x —x2) @ (¥)
K¥putHIEH onand. By wapaénHu naBom 31THpum Ousan
fixy=a,(x—a)fr—ay) .. (x—a,)
TEHTAHKKE KenaMmu3. KeliuHrk TeHrIHKAA o ),2,,...,%, ©OpacHia ¥3apo
6up-6upnra tenraapn 6¥aun Mymkuh. Ulysn sbrnbopra ancak,

firy=a,(x—a)}"(x) —a) " (x—ay® (3)
G6ynanu, Oywaa R+ keo+-...+k,=n, is4j aapaa a7=alij=12,..5).
{3) reuraux Vpuuau 6¥aranaa o, con (m=12, ..., 5) f{x) kynxaa-

HUHT &, kappasu urQu3y fednaany. Hatuwapa kyflwgaru Teopemara

KeJaMu3,

Teopema. (AnrreGpanuur acocuit Teopemacu,) Hxrué-
puti n-dapaxcaan (n=zl) kifnxad n ra usdusza sea (Gynda sap Oup
uadus neda Kappasu 6faca, wynea mapra yucobranadu).



9-B0OB
IOKOPH OAPAXAJIH TEHIMTAMAJIAP

¥ by
anxn+an-lxn_i+“°+alx+aﬂ=0 (I)
KYpPUHHLIAATH TeHrJaMa rn- dapaxadu Tew2aaMa Aefinnanu, 6Hynaa
Qp @y ..., @, HXTHEPHA XAKHKHI €KH KOMIVIEKS coHAap Ba a,#=(.

Arap x, conHd (6y coH XakHKHA € kOMIeKe GVAHIH MYMKHH)

(l) TEH[IAMAHHHT Yan TOMOHHAArW X HHHT Ypuura KViranaa udgona
aiiHaH HoaTa ahaHca:

—1 L
a.xo+a,_, xj" 4.+ a xota="\,

y xonma xo cod (1) TewrnaMmanuur edumu jgedunann. Depusran
TEHIJIAMaHUHT 62p4a eYHMJIADUHK TOMHLL YHH eduu Aelunsanm.

{l) TenrnaMaHu eqHILZA KYNXAZ Ba yAap XAKHAATH MabAayMoriap
MYXHMJIHD.

_ 1- §. Kynxasnap
ByTyH napaxkanu

fx)=ax"+a, x""'+..4axta,

PyHKUMA n- dapamasu Kgnyad nehmaasu, 6ysaa a, a, .., a, —

KYNXaAHWKHT  KO3DOHUHENTA2PH, n 5Ca KYIXaAHWHT nKapaxacuaup.
Ymymusitra 3néH kearupMmacaan a,5=0 1e6 ¢apas KHAHHALY.

Hxxuta

fry=ax"+a, w0+ Faxta,
p(x)=bx"+b,_x"'+..+bx+b,
kynxainap Gepuiray Gyacun. By Kynxaanapuuur GHp Xun gapakadsu

- ¥3rapyBuHsapH OMAMAATH TYPran kosgpuiuentaap Oup-OHpura TeHr
Gyaca,

a|(= bkk=0,1,2,.”,n},
Y xoaaa Oy Kynxaaaap 6up-Oupura Tenr pefiunann Ba f(x} =@(x) Kabu
&3unanu.

Kynxanaap yeruma Kjumw, afinpuin Ba Kynaitapuiu aMaanapyiu
Gaxapuil MyMKHH,
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MKKH k¥nxan AMFHHAMCM, afiupmach Ba KynafiTMacu sAHa K?ﬂx.an
Gynazu. .

f(x) Ba g(x) Kyaxaanap yuyyR iuyHnall (aroHa) g(x) Ba r(x)
K¥nxaasap TOMWAAAKKH, r(x) HEHT napa)acH g(X) HAHT AapakacHAaH
KaTbril kuuuK 6¥aub, '

flx) =g (x)g(x) +7{x) (2)

TeHrApK Baxapuialn. ¢(x) Kynxaa f(x) Hn g(x} ra 6yaunan Xocua
SYaran Gfaumma, r{x) ra aca Koadus felmaaiu.

Arap {2) teurankaa r(x) =0 6yaca, y xonpa f{x) kynxan g(x) ra
Ofaunadu pefinnain. By xonga g (x) k¥nxan f(x) KynxaaHuur 6gayeuucu
npefinnaau. '

Bupop f{x) k¥nxaxn Ba 6upop ¢ con Gepuarad 6yacuu. Arap f(c) =
=(0"'6yaca, ¢ con f{x) KYNXAAHKHAT HAAH3H AefHaafn.

Teopema. f(x) kjnxudnu x— a kgnxadza Gijrumdan xocunr 6jrzan
‘Kordux bepaazan xjnxadnun: x—= a dazu xuiimaru f(a) 2a renz 6jrada.

Hecbor. f(x) kynxaunn x—a ra 6Yaranga 6VauaMa ¢{x), KoUK
sca r(x) GVacun. Paswawkn, Oy xomiua r{x) Vsrapmac 6yaann. Yuu
rix)=c¢ ich onannkk.

Yuna
fix)={(x—alg(x) +¢
6¥nann. By tedrauxaa x==a lednnca,

c=F{a)

6yann Keau6 dukaau. By 3¢a teopemand ucHornaniu.

By teopeManan Ky#inaarn HaTuxa Kenu® unkanu:

a con f(x) kfnxadnuunz urdusu Gfauian yayn f(x) nunz x—a 2a
Ofrunuuee 30pyp ea erapaudup (besy Teopemacu).

Arap f(x) Kynxag x—a ra 6yanuamM Ounan Gupra (x—a)* ra
xam 6yauuca (k=1 Oyaran natypan coH), a CoH f(x) KYUXamHHHT
Kappasu wa0u3u peinnany.

yun tavkuaaatt doswMKi, f{x) winkan (x—a)* ra G6yaudn6,
(x—a)*"’ ra 6yaunmMaca, @ con J{x) HuBI k Kappaau wadusu Jednaaiy.
By xoana f(x) kfnmxan
3
f{x) = (x—a) p(x)
Kypuuuitniaa €3naud, @(x) kVnxan x—a ra 6yanaMaiam.

2-§. AnreGpanunr acocuil TeopeMacu

Kyinaaru TeopeMatn HcGoTCHS KeTHPAMHE.

Teopema. Hapamacu Gupdan xuxux 6famazan axraépuil xjnxad
Kamuda burra, ymyman afreanda xomnaexc uaduszea sea.

‘fbapaa Kunafnuk, 6upop n- dapaKain

) =anx"+ a4 Fax+ap



Kynxax Gepunran 6Yncun. By xymxan iokopuaarn Teopemara K¥pa
Kamuia GuTTa @) Haamu3ra sra. LHynuur yuys.

Flx) = (x—a1) - @i (x)
TEHMJHK YPHUK 6¥nanm, Gynaa @i (x) kynxan 6¥aul, yHUsr napaxacy
n—1 ra TeHr.

Arap n>>1 6Vaca, 6y @i(x) Kynxaa xaMm TeopeMmara Kypa KaMupta

6utra oo HAAM3ra sra GVaanu:

1 (x0) = (x—az) e (x).
By epaa @o(x} — k¥nxan. Hatumana Gepuarau kynxan

f(x) = (x—ai) (x—as) - @a(x)
KYPHHHWHE ofaaH. By apaéunu nasoM 3TTupHil Ghaan
: f(x) =a,(x—a;) (X"‘-{Ig)”‘(x—d.ﬂ)

TEHIVIHKKA Kenamu3. KeAMHCH TeHTMHKAA o1, Og,..., s COHJAD OpacHAa
y3apo 6up-Oupnura rerraapn 6¥anin mymenn. LyHn sptuGopra oncak,
: [ &
fxy=a,(x—a) " (x) —a) . (x—ay)’ (3)
6ynaim, ﬁym}a k +Ro+. Fho=n, i7=jaapra o (Lj=12,..5).
{3) Tenrank YpuHau 6yaranaa an con (m=12,...,s) f(x} KYNXafHHHT &,
kappasu uadusu pefiunagu. Hatnxkana Kyingard reopemMara KelaMns.
Teopema (aare6pavunr acochit Teopemacn). Hxrué-

puil n-Gapaxcaru (n=1) xjnxad n ra usrdusea sea (xap oup urdus
neua Kappaau 6§aca, wyrwwa mapra yucobranadu).

3- §. HOKopH napaxaaH TeHrJaMaaapHu eddul

AnreSpaHuHr acocuil TeopeMacH MYXHM Hasapuil axamuaTra 3ra.

Fapui vy
aox"+ax" . ta x4 a,=0 (4)
(@01, ... @ER) i

TEeHFIAMAHHHT n Ta €YAMK MaBXYIAAHTHHA Hdoranaca xaM, yMmMyMuil
XOMAA TEHTIaMaHHHT 6y eUAMAAPHHH TONUI AJrOPHTMHHH AHHK/A0
Gepmaiian. (4) TeHNMaMaHH euull MacaJacH X03HpPra Kalap KartTa
MyaMmo 6¥an0, y alpuM XycyCcHil XorJapaarHHa Xan 3THATaH.

Onataa, (4) TeHrTaMaHHHE €UUMH Gody...,Q,_ &, KO3PPHLHEHTAAD
yoTHAA KYLWHRI, afMpH, KVAaRTHpHLI,  6¥A@il Ba WAAHM3 YHKAPHLU
aMaaftapuny Gaxapawigad xocua Gyaran udopa OuAad aHMKAZHCA,
y Xonaa {4) TeHrsaMa pamMkKaanapia euHJald Ae#dHAagn.

Wyusn Tabkuanalwl No3HMKH, arap a==a-ib KOMTAeKC COH
P(x)=ap"+ax" '+...+a,_ 1 x+a,=0

TEHTNAMaHHHT eduMH 6yaca, P{a) =0, y Xolla o COHHHHF KYyLIMacH
oo=ga—fb KOMINEKC COH XaM Wy TeHMaMaHUHT euuMu Oyaanm.
XaKHKaTaH XaM
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P(z) =P(z) O6yaranaura caGaban
P(a) =Pla—ib) =P{a+ib) =P(a+ib) =0==0

A A . Ey 5ca o KOMIIEKC COH (4) TeHNIaMAHHHT eUHMH 6 VIsitiHs
GHALHPALH.
Hartuxa. Azap
ax'+ax"'+..4a,_x4+a,=0

ronaAaMantne dapamacy n ToK con 6faca, Y xoada Teneaama Kamuoa
GuTTa XaKukuld exumen sea Gjradu.
uau (4) redraama papuKangapia eUMIAAHTAH XOMMAPHH KeATUDE-

M3
1°.p==1 6¥ncuu. By xonga (4} Tenrnama

aptt+a,=0 {a,+0)

“ 4G L.
KYPHHNIITA KeMafkh Ba YHHHI eduMH x= —— GJnaau.
0

2°.n=2 6Yncud. by xonma (4} Tenrnama
ax’+ax+a,=0 (a,%0)
KYPHHHIOTA KEaju Ba YHHHT eHHMAAPH

_-a,—f—‘\/af—z?a{,ag p —~a,-—'\/a2 4ana?_

! 201] + == 21‘3-"
Gysiagn.
3°.n=3 6Yacud. By xonna (4} Tedrnama
alrr'3+alv‘:2+‘a2x+aa=0 {ay=%0) (5)

Kypuuniira kedaidd. by teurnama kyfingariua equaanu:
Iy {5} TeHraMaHMHI X4p HKKH TOMOHHHHM ap Ta 6¥Jamns.
Ha‘rumaﬂa (5) ra skBuHBaseHT

Prb b+ b= (6)
: teHraaMara Kenamus, OyHaa b,,—#— (k=1, 2, 3)

: b
2) (B) Tenrnamana J\c---=5,r-—-3L anMaWTHPRIl Gakapamus. Yuna

(6) TenrsaMaHuAr Yan TOMOHWAATH K¥NXak

by 4 b .o by
lgy——51"+8 (LI'—'—) +boly——=) +bs=

9
=y +(b2"“—)y+(bs — b))
Kypanu.lra Kenagh. Arap
" b3 b biby | 2o
bz =p, bi——gtgrbi=
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ae6 oaunca, yuaa (6) renraama
¥ +py+9=0 (7)
KYPHHHIUHH OAalH.
Hiynaait Kuan6 Gepuarad TeHrAaMany edynll (7) TeRTAaMaHy ewiuinra
Kenamu.
3} (7) TeHrNAMaHHHT e4HMHHH

_ Yy=t-+v (8)
KYpHHHILAA w3naiiMu3. Bynaa u Ba v
=_2
Ury=—-= (9)

wapTHH Kanoataantupcud. Oxopuaarn {(8) Ba (9) MyHOC 2 6aT/1d PHH
GaxapyBuH & Ba v JAPHHHT Masmyn.nnm YA PHUHT

12 __ y -*--——0

KaanpaT TEHMMAMARUHT HAAH3AAPH SKAHIUTAAAH keauG ynkanu {Buer
TeOpeMacHra Kypa).
4) Onaunray y=u-tv Hu (7) TeHrAaMazarH y HWHr YPHHTA KYAMU3:

(-4 0)° 4+ plu+0) +9=0.

By TeHrnamMawWHr 4anm TOMOHMZATH KaBCAApHH o4HG, CYHT YyAaphH

rpynnana
u¥43u43uv ' vt putpr+g=0
EKH
(4 *+ v °+q)+ (Buv+p) (u+v) (10)
OYHUIHHA TONAMHU3. '
IOkopraa xkentnpuaran uv= ——g- myHoca6atiaH 3uv + p=065.110,
(10) renrnama w4 0’4 g=0, avuu 4’4 o’= —~g kypunnuiay onans.

Hatuxana y°+ py+ ¢ =0 Tedrnamasu eunm
u3__’_03= —q,
Wit — 2

CHCTEMAHH eHHLIra Kesaal. _
5) Keituurn u*+4-v°=—gq,

TEHTNHKNAPAGH KYPHHAIHKH, WINAHABTIaH U BA U HHHF Kyﬁ.ﬂapﬂ «* Ba v*
yw6y

3

2 r_
z +qz—v§—0
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KBAAPAT TEHraMaHHHT edumAapu 6¥nain. By KBaapaT TeHrlaManu eunb

TONAMH3!
2 3
—_29 1/L il 1/__ _
21_" 2+ 4 + 2 1 22_ + 27
Hemaxk,
3 g K
i =z|=—-2—+ T+_27 ’ ) (ll)
2 3
S, — 9 _ 4P
v=2y=—- 5 (12)

6) (Ll) ra (12) nan

u—VL—+ CNIVIPI B U e

6ymimpnn tomamu3. Jemak, (7) TEHrNAMAHHHI eUHMH

2 q -‘/-a"’ Pl g —‘/02 r*
y=u+v=v—§+ <+t t —5= Vit (14)

6yaaau. Ogataa (14) reurnuk Kapdano opmyasace nefinvnann. Kapaano
GopMyacH UKKH Xal HHFHHAHCHAAN, AbHH &+ v Aad ubopar 6¥aub, xap
GHMp u Ba v Jap ydTagaH KuiiMaTra 3ra. Bynaa u Ba v JapHUHT HXTHEPHEH
KHAMATIaPUAZH TY3HJITaH (¢t + v AMFHHIUHHHT KHiAMaTAapH 9 Ta 6Vnaan.
By KH#éiMaTnap nunaa ywracurdda (7) TeHrAaMaHHHr euHMH GYianG,
OyRaard & Ba p HMHI KHAMAT/IApH

Hy= —

w

MyHocafataa Gynaiu.
7) Afirafiauk, # Ba v uutir (13) MyHocaGaTHH KAHOATAAHTHPYBYH

KHAMaTraprlay GHpH &; Ba v GyicHH. YHaa:

— i3 ——i3 —1—iy3 — 1 4i+f3
U= I-{2-xv’3uh iy=— L 2‘\!3&,. 02=-—-—2—"Vr—0|, 03"—'—"‘7\"(—0;‘
6vaaan.
8) (7} TeHraaMaHuHr edHMAapPH
yi=u it
[ i3
92="‘“(u|+01) +—£i‘(u|_0|)’ (15)
3
gy= — (o) — L (=0
b
6%anb, GepHAran  TEHFAAMAHHMHT  eUHMAADH 3Ca x|=y.-—~—3-[-,
by b .
Xp==f2 — g7 - x3=y3———3~- GvyaanH.

Mucoa. Y6y
. ¥ —9x* - 2lx—5=0
TEHTIaMaHH e4HHr.



Bepunsaran Tenrnamana x=y—3 aaMawrtapuuiin Gaxapamus:
(U+3)*~9(y+3)"+21 (y+3) —5=0,
SBHH
¥ —6y+4=0,
(14) popmysiasan dolinananné TonaMmus:
w=\—24 VA—8 = Y TFT.
By xy6 WAAH3KAHT unﬁyamapnnaﬂ Onpa =1+ 6¥naan. Yuaa
. —
3d+n
6yand, (15) dopmynazan $ofizananul Tonamus:

J1=24p=—1— /3, yy="—1+ /3.
Bepuaran TeHrnaMaHHHT eMuMAapH: '
X1=5, xo=2— \/3_, x,=2+ \/_3-

U|z —.‘:

4°. n=4 6yacun. By xonna (4) teurnama
apt'+aw’ - ay’ a4 a,=0 (ag=#0) (16)

KYPHHAWTA Keafi.
ABBaJO Ky#lHAATH COAZA JNEMMaHH KeATHPaMu3.
Jemma. Xap xandail '

_ ax2+bx+c (a0 _
kaadpar yuxad wusaukau kx4 | ukkuxadnune Keadparuza reue Gt

YHYH YHUKE 8% — Aac CUCKPUMUHANTY HOA Bfauiiu 3apyp 6a eTapalL.
Hebor. 3apypaueu. Afitafank,

ax’ +bx+4c=(kx+10)°

6vacHH. YHaa

ax’ +bxyc=kx" 42kl + 1
G¥nb, -

a=k b=2kl, c=1

65‘?.:13;1}1. Hamhxana -

B —dac=4k"1"—4. % {7 =0
ByaMmK Keaul uuKand.

Erapausueu. Bepunran ax®+bx+c KBaApaT yuXaAHHHT JHCKPH-
MHHAHTH Hon GY/cHH:

b2~—4_ac=0.
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¥ xoana

ax’dbr4c=( \/Ex—}- ) +c——2—

_.(\/ax—l—Q =) +4m =(\/ax+2—¥{_

6yaaaun. Jlemma suctor G¥naH.
Bepuaran (16) Tewraama Kyinparuya e4naagu:
1) {16) TenrnaMaHuHF Xap HKKH TOMOHHEY ao Ta 6yniamns. Hatuxana

0 b bax+ba=0 (17}
TeHraaMara Kejamusz, Gyuaa bk=%(k=l.2.3.4).
i}

2) (17) TeHrAaMaHHHr dan TOMOHWAArH KynXajHd, Xo3upda
HOMabJAyM XHcoGaaHTaH gy HH KHPHTHO, Kyfndaru4a €3aMu3:

bt bx b b=

bf . by 2
= (* +—x+ ) gx g — ey

+bax +byr+b4=(x2+%x+—g~)"‘~—
b? b 2
- [("i—“f‘y“‘bﬂx?‘l‘ (“;“_53)4‘4' (yT—bat) ]
Y xonna (17) 'reHmaMa ywéy
67 ;
(24 x4 4 [(Tl+y—b2)'x2+

(mner(5-0)]-o

KYpHHULIra Keaalu.
3} Oxopumarn {18) TeHrnamasa KaTHaluraH y K WyHAad
TAHJAAMH3KH, HaTHKAla

(Emn e (K)o (4 -0)

KBAAPAT YUXal YHIUKAH HKKRXAAHHHT KBaApaTHra Tenr G6yicun. Byuuur
YUYH, JeMMara Kypa, KBaApaT yUXaAHHHF AHCKPUMHKHAHTH HOATA TEHT
OYauWH 3apyp Ba eTapaM: :

by 2 B 2
(Ce—o —a(Fsp. (4 ~0)=0
PasluiaKkn,

- by 2 b2 2
(B2 —b,) 4 (—4'——y—b2)(y7-~b4)=
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by b2 v ]
= — by 03—y g by b+ dyb,— 4bsb =

=y by — (bbb )y+ (b4 b6, —db.b,) .
Hatumana (17) Tenrnama

Y boy’— (b1bs 460y + (D54 b6 —4b,b,) =0 (177
K¥PHAHIITa keaalu. By y ra Hucaran yuiHuu Jlapa}K&J]H-TEI-]l“ﬂaMaﬂIi]’_).

4) Afitadinuk, y, wKopugarn (177) yaHHUH 1aparkagau TeHraMmaHuHr
Oupop eduMu Gyacun. ¥ xonga y=y, G¥arauga

2 o
(St gt et (P et (Lt )= ety

6yaub, Gepuaran (17) tenrnama ywdy
b 2
(x*+-—‘x+i;'-) (kx4 1) 2= 0>

= {x? —}— x+ —I-kx—H) (x* —|—-——-x+ ------ —kx—10y=0
KYpHHHIOHY onaau. Xap 6up KYNalATYBUMHH Hovira TeATsad
x9+ﬂx+ -:‘f!-+kx+£=0
X +——- ) —hx— 1220
HKKHTa KBaApaT TeHrn1aMara KeJaMH3. By TeHrAaManapHHHr 4 Ta fUHMH

6yau0, yaap Gepnaran (16) TeHTaaMaHuHr eunMaapu 6¥nanm.
Mucoa. ¥Yuby

4206t —Bx - 2=0

TEHTAAMAHY €MHHT.
By TeHrMaMaHHHr 4an ToMoHuAard KYMXaAHu Kyhuaaruda é&3uf
oJaMH3:

e + 24% — 612 —5x+ 2= (x2+x + %)g—yxz—xg-
_xy—_é—ﬁx2~5x+2= (x2+x+%)2_
~[ Dt et (4 -2)]

Yuaa Gepunrad tewraama Ky@upard KYpuHHILEa 6yagau:

(et t)y—[wrnerwrnat (4 —2)|=0 a9

Cyur (y+7)x*+ (y+5]x;|-(.*_~"1:.__,2) KBAAPAT YHXAUHHUT IHCKPHMH-
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HAHTHHH Hcﬁlra TeHl".Tlal'»'IM[/IS;. _
. 3 .
v+ = y+ {4 ~2)=0 (20)
Papmanky
y2 2 3
45—+ 1) (4 —2)=g"+ 10§+ 25—y~

_ — 752+ 8y 456 = —y*—6y° 4 18y + 81 .
Yuaa (20) Ttenrnama y° 46y’ — 18y —81==0 xypuunuira xenaiu. by
TeHMNaMaHWHT GHTTA eUHMHHHA TOMaMH3!
y*+6y7—18y—8l=0 = y3+3y2+3y?+9y-27g—81=0 =
= g (y+3) +3y(y+3) —27(y+3)=0 =
= (y+3) (" +3y—27) =0 = yi=—3.
By yy=—3 Hn (19) TeHrnaMafarn y HHHr YPHHTA KYAMU3:

2 33?2 2 9 .
(2= 3 ) = [t oet (3~2)]=0.
ABHH
2 332 132
(a—g) = (x5 ) =0
KefinAiry TeHrnamaHHHr Yyanm TOMOHHHH K¥nafiTyBunnapra axpatub,
(P4+3x—1)(x*—x—2) =0.

TedrJaMara KeJaMis. PaBLlIEIHKH,

X4 3x—1=0,
. X x—~2==0
6YNKHG, Oy KBAApaT TEHMAMAAaPHUHT €YHMJIAPH:
. —34 13 . —~3—+/13
x|= o VII 4 x2= ) V‘

tlyngaii kuau6, Gepuarad x*+ 2x°—6x>—5x+2=0 rtenrnamanuur
eYUMJIapH: S

Ba x,=2, Xo=—1.

—3+y13 _ _ —3—yT3
g Fe =3
n>=>5 6yarauna (4) TedrsaMaHHAr pagMkannapia eUdIHIUKW MacaJda-

CH XaRuga Kyn usnavdmnap onub bopunrad. Hatukana kydunard

Xyaocara KeiHHraH,

Arap (4) rtexrnaMaHHHr gapakacH Oeil Ba yHAZaH KaTtta Gyaca,

y xonga (4) TeHrrama ymyMall Xonna paauKkaanapaa ednaMmaii.
SHAH 1I0KOPH 3apa’kaNH TEeHrNaMaJapHHAr PalHKamIapAa evyHnain-

ral SHPHM XYCYCHH XORAAPHHH KeJITHPaMu3.
a) Hxku xannd Tedraama. Yudy

ax*+b=0 (az=0) ' (21)

X = ' X322, x.,;;— .
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KYPHHHLUIAATH TeHIMIaMa ukku xadau rexesama nednnann. By rearnama-
HHHT eudMu:

Miucon. x°4-32=0 TeHrlaMaHH eUHHT.
ABBano Gepuaran TeHrnaMaum x° = —32 KypuHHiLAa 83O GNAMH3.

YHpan: x= i/—«32 .

CyHar —32 coHHW KoMOJekc cod cHgaTHma Kapa€, 8- 6o6aaru
(3) dopmynanan doiigasannb, —32=32{cos n+isinn) TeHrankka
KenaMus.

KoMmieke confan HAAH3 UHKaPHIU KoWAacHra Kipa

V=32 = 3 (cosatisina) =
n+2kn n+42kn

=2(cos—5-—+£sin~—5—) (k=0, 1, 2, 3, 4)

G6ydaan. Jemak, .

x,=2 (cos “+52’“‘+fsin "+52’"‘) (k=0, 1, 2, 3, 4)

Sepnarad TEHrAaMaHHHT WIAH3TAPH:

1A . . W An . . 3n
xu-—2(cos€+;sm€), x,_.(cos-—5—+tsm~—5—), Xy=—12,

[ Y £ 1 n .. On
x3—2(cos —5—+z sin ?) X,= (cos — Hisin ?)
6) Y4 Xxaaau TenrAamasap. yuby

ax” 4 bx"+c=0 (as=0) (22)

KYPHHMIUAATH TedrNama y4 xadau Teweaama Helluaaju. Dynaaé
TEHTAaMaHu edull y49yd x"=={ aamawrdpuir Gaxapamus. HaTu.xkana
Gepuarat Teuraama ai’4bf4c=0 KBaipat TeHrNamara Kenaiuw Ba

—b V6 —dac — bt VP —tac
2a ’

2a
Keﬁm{m TeHrJTHKAAH

_ - —b+ \/52—406
x="\ /——Qa—— (23)

OYAMWIHHK TONaMHu3.
Mucon. x5—3x* —2=0 TeHraamMaHn eunnr.
(23) myunocabatnau doiipananné TonaMmus:

_ S [sxye—8 3 34
X = g = 5

Nemak, x° =3—:'-2"—l.

YHHHT e4UMH (= 6¥nraau. Hemak, x "=
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Pasirania,

P iﬁ: (05—2-3354- i sin 2';“) (k==0, 1, 2).
Bynnan aca .
) . 4n
2, xfP=cos 331‘—4—: s 2;‘, sV =cos ——+t st -3~

Gyanwnnn Tonamus. Ulynunraex,

@ \fg—"\ﬁ( m ’;) (=0, 1, 2)

Yuaan
xP= \/5,
P = 3\'.{2 (cos —.--{—4' sin -3’3-)

— \/_(cos 4“+tsm—4§)

OV MMIIHHA TONAMH3.
I.Hylmau KAAKG Oepuirad FeHMaMaHUHD equmnapﬂ

4n
xg==1, xl—-COS“—-{-t sin2 2-—(305 2 4-isin—

3 ’ 3’
X3= \ﬁ.’—, Xy== \/§ (Cos—-:—;Lq\—i sin—é——), Xs= \/_2- (cos~§“—+i sin}é}-)_‘ :
Bbab3an o
ax a4t a— 1 x+a,=0 {4

TEHIIaMAHUHT 44N FOMOHMAATH
Px)=apx"t+ax""'+.+a, x+a,
kynxaguu P (x}, Py(x}, ..., Ps{x) xynxannap kynafirmace cndarnia
Plx) =P} Pal{x)...Pu(x)

€3HI MYMKHH OY1aln. Byﬂnaﬁaionléa\(ﬂ TEHTIAMAHH €44l Aapa)kac
(4) Tenrnamanunr papaxachaay fach Gyiran

Pi{x) =0, P(x)=0, Pel(x}=0
TEHNIAMANAPHA €YKLITA KeJadi. \
Muncon. s+ x°4x* —x*—x— | =0 TeWrnamauH_eunur.

By TedrnaMaHuHr 4an TOMOHHAATH KYuXaAHH Kyitujtarnda €srd
oulamta'

F B xt—x —x—l—-x (Ftx41)~ (< +x+l)
w(x +x+l)(x — == (x4 ) (k= 1) (x4 1) (1),
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- Harusana Gepunran tenrsama (x—1) (¥41) (x4 1) (+x+1)=
——0 KYPHHHIOHEH onand. YHu eyl x—1=0, x4 1=0, —I-— =0
x®+x+ 1=<0 TeHrnamanapHH ednlIra Kenaau.

Paplmiauks,

‘ . L, .3 .
xi=1, xg= — |, xa=i, xy= —I, = —'—'E*{-t--\-{j", Xp= — 7 —{~0o—,

Bynap Gepunrat TeHrAaMaHHHE e4HMAAPHIHP.



AHAJIRTHK FECMETPHA

AHaAHTHK reoMeTpua oiHA MaTeMaTHKaHHHD GYaumaapunan OWHpH
OyaHO, yHAZ FeOMETPHK LMAKANAPHHHT (YH3MKAAp, CHPTA2p Ba X. K.}
Xoccanapi yJAapHHHT aHadAHTHK Hpoganapn opKanH ypraHHIamH.

MabayMKu, TeKkuciaukaary Xap O6MP HYKTa HKKH XaKHKHH X Ba
y COHMapfiaH TallKua Tonrag {x, y} KypIIHK (HYKTaHHHI KOopAHHATaAa-
pH) Bunan annKnabnaad. By KypTJIHK HYKTaHHHE AaHAAHTHK TACBHPHAHP. -

FeomeTpuK WakaAap sca HyKTaJap TYmaaMH cHdaruja Kapaiagm.
ByHaa HykraJapHMAr KOOpAHHaTalapd MabJiyM MyHocalat Guaam —
TeHTAaManap OGuaan OGornaHran OGyaaau. Hykra koopZuHaTanapHHH
Gornogun OyHHall TeHrTamalapHH reoMeTPHK IMAKJIAPHHHT AHAJHTHK
Hponasapy ned Kapali MyMKHH.

AHaJIHTHK reoMeTpHS/a KapaaaAHraH Macajafiap acocaH HKKH XHA
6ynaan. _

1. takmaapHUHr reOMeTPHK Xoccanapura Kipa, ylapHHHT TeHrIaMma-
JAPHHE TY3HIN, -

2. WaknnapHuHT TeHrAaMadapura Kypa, YJapHHHI TeOMeTPHK
X0CCaNapHHH aHWRAAL.

I-BOB
AHAJINTHK FEOMETPHSIHMHT CONNA MACANANIAPH

Ywéy 6061a aHAJHTHK FeOMETPHAHHHI COMNA MacalafapHHH: MKKH
HYKTa opacujary macoda, xecmand Sepuaras HucGataa 6YyNuiL xamna
yuGypHaKJAPHHHT O3HAH TONHU! MacaiaJapHHH KeJATHpPaMH3.

1-§ TeKHCAHKAA HKKH HYKTa opacuaaru macoda

Texkucankaa Jlekapr koopaHHatasap cucremacu 6epuarat 6yacuy. By
TEKHCAHKRA A Ba B HyKranapuu onafdauk. YaapHUHT KoopAMHATanAapPH
MOC paBHILAA (X1, Y1), (X2, Y2) OVAcHA:

A=A(x,, th), B=B(xs, y).

Macasa, A Ba B HYKTanapHHHT KoopAHHaTajapura Kypa wy
HyKTanap opachaarn macodald, sibHM AB KeCMaHHHr Y3YHJIHIHHH.
TonuwaaH nbopar (28- uusma).
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A Ba B dyxranapaad Ox yxura
nepreHARKYARP TYWHPaMH3. YAAPHHHT
acocaapuuu A, Ba By OunaH Genru- -
mafimps. Pasluarky,

OA1=X|, OB{$X2, AA[zyl,
BBi=y»

A nykralaH Ox yKura napanien
yu3uk ¥TkasHb, yunnr B8, Ounan Ke-
chutran Hykracuur C Ounan Gearnnai-
MH3. YRrAa

AC::_-AlgBl, CB|=AAI (2;'
6ynan. Arap A,B=0B—0A, 28- waaMa
BC==BB, —CB, skauuun sbrnOopra oncak, {1} Ba (2) mynocaGar-
Jdapaad

AC:xg.——“I[, BC=y9-§)‘; (3) :

K¢,y YHKADH. .
AACB—T¥rpu Oypuakan (L ACB==90°). I'ndarop teopemacura

Gunoan ABT=AC>-L BC*® Gynamu. (3} Mydocabataad dodsananntd

AB%== (xp— %1} (ya— )7 TEHIAHKHH BA YHAAH 9Ca

AB=\(re—x) "+ (a9 * (4)

Syanuingy Tonamus. By sy HyKTa opacugars macodatn HporaaosyH
dopmyaaInp.

Xycycan, A Ba B Hykranap abcumcca yruga 0¥aca, ynga A=A(x,0),
B=B(xs, 0) 6yaub, ynap opacuaard macopa AB=/(x,—x)* =
=|xz—x,| 6¥rann.

A Ba B Hyxkranap opimnata ykuia G¥aca, ynza A=A(0, y;), B=
=B(0, y) O6yau6, vaap opacuaaruy macoda AB = '\/(93'“"91) ? =
= | — i} OVAaluHu.

Arap A Ba B rykratapuan Oupn Koopauuara Gouma A oRaaiuca,
macatad A==0Q(0, 0} 6¥aca, y xon1a koopiauHara Gowngan B {xa, ys)
RyKraraua macopa OB = \/x sy L 6yaaan.

TOMHHT.
{(4) ¢opmyaara kypa, 6y Hywkrarap opaculard macoda:

AB = \[(2—5) "+ ((—~ 1) —3) = 4716 =5.
2- §. Kecmamnn Gepuaran nncbartaa 6yaum.

_ Texncankaa A (1), y|) Ba B (X2, y2) nykranapun tyTamrupysid AB
TYFPH UM3HK KecMacHHH Kapadauk. By xecmaga uiynaan C HyKTa TOMHLWI *

Kepakkn, AC KecMmanuur CB KecMmara HucGaTH Gepuarad A CoMra TeMr
Gynenn:
Ac

o= (5 .,
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Wananaétrad HyKTaHHHC KOOpPAHHATAJAaDHHH X Ba y geliaumk: C (xy).
Hemak, Macana A Ba B HyKTalapHHHMT KOOpAMHaTalapH XaMmaa
A coHra K¥pa C HYKTAHHHT KOOPAHHATANAPH X Ba i HH TOMMIAAH nGopaT.

A, B, C- mykranapiaH Ox YKHra MeprReHIAHKYJASP TYWHPaMu3
{29-quama). ¥una OA,=x,, OC,=x, OBi=ux; AA =y, CC =y,

BBy =y, 6ynanu. -

Cyur A Ba C nykragas Ox YHra
napaJdjes] YH3HKAap ¥TKa3laMu3.
¥naapuuur CC, xaMaa BB, 6unaau ke- -
CHIUraH HyKTanapuiu D Ba E nefi-
JAdK. Papunranku,

x AD=A1C|=OC|—-—OA|=X—X|,
' CCi=EB =y,
29- un3ma CE=(\B = 0B — 0Ci=1x,—x, (§)
' AA =DCr =y,
CD=CC,—DC\=y—y\, BE=BB,—EB\=yp~y.

ADC xamaa CEB t¥rpu Gypyakinr yuSypuaKkaapHiur §XWallnnruian

AD __ AC D AC . . i}
FE = TB BE — ¢ 6yanwung tonamus. Arap (5) ea (6) TeHrauk

¥

o X=X Yy—y
Aapiad goipanancak, . ;z?u, p ;=7\, Keaub unkaau. Hemak,
2™ 21
X—X x|+ Ax y—u 4+ Ay
1=)‘,¢- x=7l 2‘ ——-—---—I:]L = Y= ! ?
Xy—X 14X Yg—Y 1+34

I].lyHﬂaﬁ KHAuG, AB xecMann A nHucGataa 6Yynypud C HYKTAHMHT
KOOpAHHATANAPH!

_ﬁ‘l"uz _yi+lyz
=T YT

XycycaH, C uykra AB kecmannur ypracH 6yaca, ynpa AC=CB Ba

il TR ARE

A=1 6¥yaH0, C HYKTAHHHT KOOpAHHATaMAPH ¥=—y Y=g

6¥nanu.

3- §. YuOyp4aKkHHHr 103HHH TONHI

Texucankma yuta A(xi, 41). Blxe, y2) Ba C(xa, g3} HyKranap
Gepunran 6¥auG, ABC yubypuaknapuu Kapaiauk (30- unama). Macana
fepuirai HyKTaJapHMHT KOOpPAMHaTanapura kypa wy ABC yuGypuak-
HHHI IO3HHH TOMHWAAH wBopaT.

A, B, C nykranapaad Ox YKHra NepreHAHKYAAp TYWLHPHE yAapHUHD
agociapuHH Moc pasuiiaa A,, By, C, 6unan Genruaaiimus. Bynaa



OA|=x1, .OB] ==X, OC|=JC3.
AA\=y,, BBi=y. CCi=y; g
6{aub,
A]B|=OB|—OA;=X~2—X| :
B|C|=OC| —OB| =X3— Xz

A|C|=OC1—OA1=x3—x| ,1 : :
6ynaau. 1 ! i
AA]B]B, BB\C\C xaMaa AA;C1C 7 ; ‘Igt £, X
TpameUMANAPHHHT 103a1aPH S 44 5, 5. !
30- uH3Ma
Sasc,c Sanc,c YIyH ywly
' AA+BB n+v
‘SAA|_B|B=_'I|_2_'I_'AIBI = 12 2 (- x)
BB, +CC wtus
Seaec = —5—BCi = 5= (r—x) (7)
AA +CC Y3+y
SAA,C,.': = "'“'_IQ__J_”‘IICL = 32 I {£3—x))

TeHrauKAapra kenamus. PaBwanku, ABC yuBypyakHHHT 103H

S pagc = Saase + Seacc — Sasce
6ymaiu. IOkopuaark (7) Tenrauknapaar gohaanasnd
I *
S anse = S+ 42) (2 —21) + (ys+42) (x3—x2) — (g3 +y1) (x5—x1)]

GYAuIHAM TonaMua. By Gepunran yuSypuak w03uHH Tooul dopMyaacH-
aup.
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11-6 OB
TYFPH YH3HK TEHTJIAMAJIAPH

TYFpH 4H3MK aHaAHTHK TEOMETPHANHHT MYXHM TYWYHYarapHaan
Gupu. Ynra N0Mp MacananapHu Ypraull yuyH aBBano yHUHT TeHT1ama-
CHHH €3H1U JTo3HM G¥J1aaH.

Tekucnnkga Jlekapr xoopAxHaTadap cucTeMacH Ba Gupop TYFpH
ynank Oepuaras Gyacur. By T¥rpu uu3ankaa ysrapypun M=M(x.y)
HYKTaHu onaiiiuk. Arap yarapyBuUW HYKTaHWHTr X Ba f KOOPAHHATANAPH
opacHaa lWyHAall MyHocaGaT (TeHraama} Tomwicakd, yHH ¢rakar uly
TYFPH UM3BK HYKTAAAPHMHHA (HYKTAHURT KoopAunATanapHriua) Kano-
aTnaHTHpca, 6y MyHocabaT TYFPH YH3HK TEHT1AMACHHH XOCH KHNALH.

1-§. TYFPH YUH3HKHHHT yuymnﬁ. TeHr1aMacH

dapas Kunadniuk Tekucankna P (a,, b;) xamna Q {a», bs) ByKTanap
Gepuaran Gyacun. By HyKkranapaan GapaBap y30KAHKAA MKoHJalraH
Mix, )} sykTaaap TynaaMunn Kapatank (31-unsma). ¥Haa

¥

S == Sx-3y=0

(9% P

31- ynama . 32- yuzma

PM = QM
6Vnaan. Hkkn HykTa opacnaari macodann Tonyi $dopMyaacura Kypa

PM = J(x—a )2+ (y—b ) *,
QM = \(x—ay) *Fy—by "’
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6ynaan. Hatuxkana:
Vix—a) 4 (y—b ) = (x—a) 2 (y~bjy) =
= (r—a,) - (y—b) 2= (x—a;) "+ (y—b,) *=>
=2(a;—a )x+2(b,—b Jy+aitbi—ai—b63=0

Arap 2(as—a() =A, 2(bo—b) =8B, a4 bi—ai—b}=C 1e6 Gea-
rHAacak, yHaa '

Ax + By +C =0
TeHraamara kenamus. By TYFPH  UHIMKHHHT ysmpmud Tewziamacu
JefHRainn.

A, B, C connap TeHrnaMaHuur KOSC]JCIJHU.HGHT.H&[)H 65anb, yaap Typiu
KuiiMargapra TeHr GyaraHia TYPJH TYFDH UH3HKJAAD XOCHA Gynaju.
Jemak, TprH UH3HKHUHT TeKHCIMKAary sasustd wy A, B, € counap
Gusan TY/JAHK aHHKJAaHaAH.

SHAu

Ax+ By + C=0 (1)
TEHTJAMaHHHT 6ab3H XYCYCHH XOAJapHHH KapaWMH3.

12, (H) pa =0, A==0, B==0 6yacun. By xoapa (lI) TeHrmama
KypuHulHy onany. Paswanku, O(0, 0) HyKTa (KOOPAHHATA GOLIM) HAKT
KoopauHaTaJapH Oy TeHMMaMaHH KaHoaTaaHTHpand. bywnak tyFpu
YM3HKJ2p KOOPAHHaTa Golniay yTaan. MacanaH, 5x — 3y =0 Tenrrama

HosanaraH TYFpH YH3HK 32- uH3IMada TaCBHPJaHraH.
2°. (1) aa A=0, B0, C0 6Yacud. ¥ xounna (1) redrraama

¥
2 2y4-d=4 Sxed=g
|
g 2 x
7 X
33- un3ma ' 34- un3ama
By+C=0 (3)
KYPUHHUIHH OJIAJH.
Yun y = — % KypHHHILAA é3u6,. —%:a Senrnnall  KHJIKHCA,

(1) TenrnaMa y=aq KYpPHHHIIHH ONaAH.
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Hemag, 6yHaai TYFPH UN3HKAATH xap OHP HYKTAHHHT OPAWHATACH GHD
XHJ 6Y1n0, y a conura Tenr. By aca (3) Tyrpu unaukuuar Ox (abcumcea)
YKura mapannen Gyayuwnuy Guanupanu. Macanan, 2y — 4 =0 teHrnama
Hpoganaran TYFpY UM3HK 33- YN3MAAa TACBHDAAHTAH.

3°. (1) na B=0, As£0, C<0 6yncun. By xonpa (1) Tenraama yiuby

Ax + € =0 (4)
K¥punniiaa 6yaaau. KeluHrn TeHryHKAaH:
x o J— _9
- A’

Arap ~%—=b ne6 Genruiacax, HaTHKala (4) TeHraama x=26b

Kypuhuwra keaaak. Ax-+4 C=0 TYrpH Ynsnkaary xap GHD HYKTAHHHT

abcunccacn 6up xua 6Yaub, y b connra Tedr. By aca (4) TVFPH UH3HKHNHT

Oy (opannata) yxura napansen 6yanninin Gniaapaan. Macanan, 6x+

4+ 5=0-TenrnaMa ndoganarad TVFpH YH3HK 34- Un3mMasa TacsHpiaHrak.
4°. (1) na B=C=0, A=£0 6{acun. By xoaaa (1} Tedraama

Ax = 0, bl x = 0 L (B)

K¥puHHira Kesaad. Hemak, (5) TV¥FpH avsukaary Xap OHP HYKTAHKHHT
afcunccack Honra TeHT. by opannara Ykuiu ndoranafinn.
5% (1) na A=C=20, B==0 6¥ncun. By xoana. {1} TeAraama

By =0, sbhn y =0~ . (6)

KypuiuiIra Keaann. ldemawr, (6) TVrpy YH3ukgarH xap GHP HYKTAHUHT
OpAMHaTacH Hoara Tenr. by afcuucca YKunn nonanaban.

IOkopuna afiTuarawnapaan kypuaannku, (1) tenrnamana A s+ 0, Bs~
0, C+0 6¥aca, (1) Tedraama ndoaanarak TYFpH YH3HK KoopAuHaTa
Golnaan XaM YTMalAK, KOODAHHATA VR4 pHTa Napaaen xaM 6¥amaiim.

K¥n xonnapaa Ty Fpu YH3UKHAET yMymuil Ax + By + € = O redrna-
Macura Kypa yHUHF TeKHCAHKIATH BA3WATHHH aHUKAAW Jo3HM GYadid.
ByHaa TYFpi YH3WKHHHT HKKH RyKTacuHn arukaau erapau. Masanaérran
HyKTanapaad xap GUPHHHHI KOOpAHHATalapHAaH GHTTACHTa WXTHCPHH
Kuitmat GepuB, 6y KWiAMaTHH TeHrnaMara Kifinrans. HaTtuxaza o6up
HOMaBJAYMJAH TeHTMaMa Xocud O6¥naiM Ba yuM equfl MOC HYKTaHHUHT
HKKHHYW 'KOOPAWHATACH TONWMaau. Tomuaran wykKranap opKafdn VTka-
3HATaH TYFPH UYH3HK OepH/iraH TeHrnama ungonanaras TYFPH UH3HK
6ynann. _ } )

Mycon. Yuwby :

_.2x'——'5y+6=0__ {7}

TeHrAaMa Ounan fepHATaH TYFPH UM3HKHM SICAMC.
ABBaNO TYFPH UH3HKHWHL HKKH HYKTacHHA Tonamui. By HyKTanap
KOOpAMHATaRApHAAH, MacadaH, .abcunccatapiii xi==0, x;==1.1e6
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onamu3. Yaapun (7) Tenraamara gysmus. Harumana

2x—5y+6=0, x,=0 = —by +6=0 = y,::%,

2x—5y+6=0, fy=1 = 25y, +6=0 = y,=

Ov.aaan. Tonuarau (0, %) Ba (l, %) HYKTaJjap opKasjH THFPH YH3HK

Vrkazamuz (35- unama)

¥

\
et
-

-]

B

]

' !
-4 A3

L]

35- ynima 36- ynama

2- §. TYFpH YM3HKHHUHT GypuaK KOIPPHUHEHTAH TeHrJaMACH

Texkucauxaa Hekapt KoopanHATANAP CHCTEMACUHH OAHG 6UPOp TYFPH
YH3INKHA KapainnK. By TVFpn uM3HK Oy VKknaan b ra TeHr Kecma
amparud, Ox YKrHUHT MycOaT AyHaaniuy Ounan o Oypyak Tallknia 5TCHH
(36- ynama)l.

Yuuuc opanHata YKu Ouian KecHUIraH HyKTackhn B, aGcumucca
YKku 6unaH Kecuitrad nyKracHuu A 6unas Gearunainuk. Yuna OB=b,
£ OAB—a 6¥nann.

Tyrpu un3ukaa yarapysin M=M/(x, y) HyKradH onu6, yanay Ox
YRUCa TepneRankynap Tywupamus. By nepneHaukyaspHasr Ox YK OH-
NaR Kecduirad HyKTach M, 6Yacun. CYyur B nyKranan Ox yKura napaasen
TYFPH 4H3dK VrKazamus. Yuunr MM, Ounad KecHIITaH HYKTACHHR
P nediank. Hatukana tVepu Gypuyakan BPM yubypuax Kocun 6¥nasu.
PaBluanku,

BP=0OM\=x, £ PMB=aq,
MP=MM —PM =y—O0B=y-b.

Bp
HHTH TEHrAHKAAH 3Ca

A BPM pan f—‘ﬂztg o, SBHH —"”:—b=tgrx OVIHILKMHM TonaMu3. Ked-

y=tgo-x+b (8)
Gynpwn xKeanld waKaau. '
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OpaTha, TYFpH YHBHKHHUHT Ox JKHUHMAT MycGaT #ynannun Gniau
TAWKKWA TraH GYPUArHHHHT TaHFeHCHHU THFpu HusukHune Oypuax
Ko3puruenTu Nednnany sa k XapoH Snaad GenruiaHalu:

' tga==k.
‘Hatukana wkopunary (8) Tenrnama
y=kx+b (9)

Ky PUHHLIAK oAaan. (9) TeHrAaManu T§rpu cuduknune 6ypHax kosghdugu-
enTAu Temzaamacu Nefinaann. Y dHxkkuTa napamertp k Ba b ra GOFIHK.
TYFps UH3HKHHHI TEKHCAHKAAFH BASHATH Wy napamerpaap 6unan TYAHK,
AHHKAAHAAH.
~ Mucon. Ywby y=x+2 Tvedrnama OGunaw Oepuirau TYFPH
YHIHKHHHD TEKHCAHKAATH Ba3sHATHHH AHHKJIAHL.

PaBadku, 6y TYFpH YM3HKHUHE GYp4aK KOSOPHIHEHTIH TeHT1aMacH
6yan6, Gydia:

b=2, k=tga=1 “—“‘-0:=-£-‘

JleMmaK, GepHAran TYFpH 4H3HK opiuHaTa yxuiad 2 Gupank amparub
(opaunaTa yxnuuur (0, 2) nykrachaan Yy1h6) Ox Jku Gunan 45° Gypuak
TalKua 3Taam (37- wusma). Arap (9) TenrnaMana b=006yaca, ynaa y=
=kx 6Ynu6, TYFpKH HN3HK KOOPAHHATA SOLUNAAH YTaild.

Denatma. TYFpH 4H3HKHART yMysnil Ax+By+C=0 (80} TenriamacHiat
YHHHF OYpuak KOMPOHUHEHTAH TEHTTAMACHTA KENHLL MyMKKH!

Ax—ﬁBy+C=0 = By=—Ax—C = y= -—-%x—% =

= y=kx+b (k—_—. _% b= “%)

¥ ) P

/5(-1-!2’
42} \
g "
45 |
I X 1

/ A A

37- ynama 38- un3ma
3- §. TYFpH YM3HKHHHI Kecmanap Gyituua TeHraamacw

Tekucankaa JekapT KOOpAHHATANAP CHCTEMACHHH OING, GHpOp TYFPH
UK3HKHH Kapaimuz. By TYFpH uUH3HK KOOpAHHATa.1ap yKNapuHH Kecuo,
abeuncca ykuaaw g=O0A KecMaHy, OpIHHATa YKHAAH 3Ca b=08
KecMaHH akpaTcuH (38- unima).

- .
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Kapanaérran TYFpu uusMkaa YarapyBan M=M/(x, y) HyKraHH
onaiiauk. PaBwauku, OM, =x, MM =y, M\A=a—x. OAB xamia

MM M A
MIAM yubypuakaapHuUHT $XINAWIKIHAAH C-:B =O—:4 KeJns “HKaIH .
Hemak, %=—a——g—x—. KefHHry TeHrAHKIaH
L8 ) 1
-+ 5 =1 (10)

OyiupHK ronamus. (10) TeHTAama TPFpu 4usukHURE Kecmarap bijduqa
Teneaamacy aefintagi. Y WKKuTa napaMmeTp a Ba b jgapra Sorauk. TYrpu
UH3HKHHHI TEKHCJAMKAArdH BasHATH Uy TapaMerprap O6ujaH TYIHK
aHHKJaHaAx. MacaJan, KoopAuHaTa YKJapuladw Moc parhniia 2 Ba
3 OupJaHK Kecma a)partaaurah tyrpn 4n3auk (10) Tenrmama 6uaan
uponananaan (39- uusmal.

JenaTtma. Tirpn uuankauur ymyMmull Ax+ By4 C=0 {Cs=0) TenrnamacHaad
YHHAT Kecmadap O¥HuYT TEHPNAMACHTE KEAHW MYMKHH:

Ax+4+By+C=0" _—‘ﬂE x4 fcy=] =
X 4 X C C.-
———— — = =1 = ———, b= —— .
=;-H£+_£ ]=:-a+b {a yi BJ
A B
¥

| ,
\ _

M
. ) . :
a 2 X < 1
) \ . - M, .‘4\ X

39- unama 4(}- unama

4- §. TYFPH YH3HKHHHT HOPMAJ TeHINAMACH

Texkucankaa Lekapr koopaunatanap cucreMacian olnd, Gupop TYEpH
YU3UKHK Kapahauk. KoopauHaTa GowHzan Oy TYFPH UH3HKKA TYIIH-
pnarad NeprneHIRKYAAPHHHE Y3YMAHUTH p, WY NepneHaHKyasap Guaan Ox
YKHHAHHT MycGaT fynanuwu  opacmaarn Oypuak o (os=0, o=

#:—;—) 6Vacun (40- unamal.

. [emak, ON=p, L AON =q. Tyrpu unankaa ysrapysus M=M (1.4}
HYKTaHH o1HO, Oy HykrajaH Ox JKHra NepreRAHKYJIAp TYIMPAaMH3.
[TepnesaHkyAsipHUHT acocw M, 6YackH. Yuaa

OM|=I, MM|=y, “l)
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6vnaam. AON xamaa BON TYEPH Gypuakau yubypuaknapaa AAON a,
£ NOB=80°—aq. .

AAON pan:
ON ___ON P
-5,4-_.(:030‘:* OA_cosm = OA—_cosa’ (12)
A BON aan:
Y —cos(90° —a) = S =sina = 0B=-"—. (13)
Papiianku,
MA=0A—OM=—2—_x. (14)
COs o

AOB xamaa AM\M yubypyakiapHuHr YXiiadlAHTHAGH

A
MM _ MA s upkaw. (1), (12), (13) Ba (14) myHocaGatrapuy

0B 0A
L
" 4 COs o o
FLTHOOPra oACaK, KeHHHTH TeHDJIHK = p KYpuHHIIra Ke-
sin a COs &
Nanu.
By Tenriakaad _
xcosatysinae—p=0 (15)

Syauuainen  tonamu3. {15) TeHrnaMaHM THFPU  HUIUKHUNZ HOPKAA
Ten2AGMaCy Neiuaaii. ¥ UKKUTA NapaMeTp, p Ba a Japra 6ornuk. TYrpu
UH3HKHHHT TEKUCJHKIATH BasuaTH [y napamerpaap Ouaad TYAHK
AHHKIAHaAH.

T{FpU UH3UKHUHT HOPMAN TeHraMAcH KyHHAary Xoccanapra sra:

1°. TeurAaMaga x Ba y oAARAATH Ko3pduiHeRTAap abCoaIoT KHitMaTH
6y#inua 6upAaH kaTTa OyaMaran conjapaup.

2°. TewrnaMaga x Ba y Jap oAAdAarH KoddHpHLUEHTJIAaPHHHT
KBafipaThapd WAFHHAHCH | ra TeHr.

3°. Tenrnamagary o3ol xal MadAdui cod. TYFPH YH3HKHHHE YMYMHH
Ax+By+ C=0 tenrnamacndu HOPMAJ KYPHHHUIZary TeH[JaMmacura
KeATHPUIL MYMKHH. YMyMHE TeHrJlaMauH XO3HpUa HOMabayM p (u=%
+#0} conra kynafiTHpamna:

udr+uBy+pC=0 (16)
Arap (16) TeHraamatnm TYFpH YM3HKHHMHT HopMaa TeHMMamacu ne6
adTaauran G6yacak, yHaa, paBlwaHkn pd =cos a, pB=sina, pC=—p

6Yynaau. By TeHrnamanapian Tomamus:

(nA) 4 (uB) =cos® a+sin*a=1 =
. - = 1 )

. - 16’
3 s (16}



HeMmax,
p=——————, CO08 rx=————A——, sin a=~———~—L-_——-.
+ a2y s 3+ VA 4B + Va4 8
_ C
Y

Hatuxana 6epuaran Ax+ By+ C=0 Tenrnama

a__, B Yt c___
+ Va2 48 aaiis + VAt s?

HOPMaa TeHrdamara kenaiun. Onatia p HOPMaAARGBYUM KynafiTyBuH
definaann. YHuur uwwopacu (1} tenrnamaparn { HMHr WLIopacHra
KapaMa-Kapis G6ynanu.

Mucoa. Tyrpy YH3MKHEHAT yWGY —;x+%y-—1=—_0 YMYMUA TeHr-

NaMacCHHH HOPMad KYPUHMIILa KeNTHPHHI.
- ApBaso Hopmaaaobun kKynafityeuw p KM (16)  dopmynmanan
1 6

VG

CyHr KapaJsaétran TeHLJIAMaHW u ra Kynaf#tHpamus: % (%x+-—§—y—l)=
6
5

dohpananub TonamMuz: p=

0. Hamma,ua' GepuaraH TYFPH YH3HKHHHT —g—x+%y— =0 HOpMalgs

TeHraMacHra KeJaMmH3.



12- BOB
TYFPH YU3HKKA OHI MACAJIAJIAP

bus 11- 6o6aa TVFPH YM3HKHHHI aHaNHTHK HpodacH x Ba y Japra
HucfaTah OHPHHYH RapaXaJH TeHrJaMa 3KAHJAHTHHH KYPAHK Ba YHUHT
TYPAH KYPHRHILAACH TEHrAaManapHHH €3dHK.

Ywly 606aa TYFpH UHA3HMKKa OWI Macadanaphyu Keatupamus. byHaa
MacafaHHHr K¥iiHanwura Kapad TVFPH YH3UKHUHT ¥ éKH Oy KYpuHHLIAA-
rH TeHrnaMacuaad dofnasaHaMus.

{-§. MKKu TYFpu un3uK opacaparn Gypuak

Tekucnaukaa HKKH TYFpu UH3HK Gepuarak 6ynub, yrapHuhr Gypuak
KO>PPHUHEHTAH TeHrNaMantapH :

y=kx+b, y=kox+b:
6yacuu. Bynaa (41- unaMa)
kl=tga|, k2=tgocg‘

Macana, Wy WKKH TYFPH 4H3HK opacuaard £ ABC—=¢ GypuaxHu
ToRHILAAaH nbopar.
oy AABC Ba o Ba ¢ Dnap HYKH
PIALA Gypuarnap 6¥anb, o, 3ca yaapra Hucba-
tan Tawkd Gypuak. Ly caBadau o=
=ay+q 6Yaanu. By TeHrIHKIaH ¢=
=0 —ay OVIHLIN Keub 4HKazH.

Arap tg o=tg(ai—as) =

tg oy —tg o, . ;k
/AAK/% _W Ba tgaj—-kh tg Ay =KR3
6ynuKuHe 3bTHOOpra olcaK, YHAA
| ky—ky
=L = 1
tg o S {1)

41- un3ma

' 3KaHWHK ronamu3. By TeHrMMKAaH 3ca  W3aaHaérraH @ Gypuax
aHUKJAHALH. :

Mucon. Yuly Sx—y+7=0, 2x—3y+1=0 TyFpH un3zukaap
opdtuaarn 6ypyakiu TOMHHT. '
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ABBaJjio TYFPH HYH3HK TedrfaManapuin Oypd4ak Kos(PpHEHEHTIH
TeHrilaMmanap KYpHHUIINGA KeNTHpaMu3 Ba ki, By NapHy aHUKNAAMU3:
Sx—y—4+7=0=y=bx-+7, k=5

2By + 1 =0=>y=tx -, k=

{1} dopmynanan Poftnananud Tonamus:

Hemak, Gepuaras UKKH TYFPH YH3HK opacHiard 6ypuak 45° ra TeHT 3KaH,

2-§. WKKn TYFPH YH3MKHMHT RAPANNENIHK XaMAa
NepNeHAHKYAAPAUK WapTH

TekucauKkAa KKKH TYFPH 9n3uK OepuaraH 63au6, yaapuuHr Oypuax
KospHLKHEHTAN TeHTAaMaNapH

y=Rkix+b, y=kox+b;
6yncun: By TYFpM  uusukJgap opacHaard  OGypPUaKHMHI  TaHTeHCH

k —k
tg g=—1. 2
g @ L&, -ky
Arap HKKn TYFpH UH3HK opacuaard Sypuak =0 6ynca, papliaHky,
6y TYFpn unsukaap yzapo napadten 6yAaid KM yCTMa-yCT Tyliany.

Ovnaan.

Ry~ & .
By xoaaa —— 2 = tg 0=0 6yAu6, yHAan ky=k, OYIHWIH Keau®

EYRTR

UHKAIH.
HeMak, ugkKkd TYFPH YH3HKHKHT Hapaaci SYAHUIH WapTH YaapHHur
Gypyak KOpOUUHENTIZPHHHHT ¥3apo TeHr Gyanluraan HOopaT 3kaH:

ki=ks. (2)
Arap HKKH TVFpPH 4YK3HK opacuiarH Sypuyak ¢ = % 6ynca, yuaa

b —k
TYFPH YH3HKAAD ¥3apo nepnesgukyasp 6¥nanu. by xonaa -iﬁ-—i— =
) - VTR
[

—_~tg-’21 = o0 6§f.rm’6, yHAaH |4k -ky==0, ABHU k'=_T
' 2

L
nepoeHAnKyaAp G6VaHIUM WapTh YAApHHHT Gypuak KoddpduuHeHTAapH
Y4yH ‘

b= (;h: _L) (3)

(k2= ——kl—) 6V Kean6 udkaiu. Hemax, HKKH TYFPH UH3HKHHHT

kg L3

TEHIABKAMHF YPHRJIN 6¥auwuaan nGopaT sKaH.
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Macanan, ywfy y=2x+41, y==2x-47 TYFPH uYu3uKnap ¥Ysapo
napaaien §¥nann, YyHKH yMapHUHT 6ypuak KospduuventTaapu (2) wapr-

HY KanoaTaantupamn, ywby y=3x+ 2, -y='—~é—x+8 TYFPH UU3UKAED

3ca ¥3apo nepreHIHKyAsp OY1aAH, UyHKH yJaapHHar 6ypuak KoadHin-
eHTAapd {3} WAPTHH KAHOATAAHTHPAMIH.
Jcaatma. ¥YMymuik TeHraaManapu

A}X+B|y+C| ax{),
Apxt+Boy+ =0
- 5 - Al lIBl
6¥aran TVEpH HH3IHKNZPHHHT ¥3ap0 Napajdcnink WLapTH ";I‘-'— = --E-—. nepredgHyynap-
- 2 2

Ank ulaptd sca A A4 B, By=0 6¥aaan.

3- §. Bepuaran HyKrapaH Gepuarau
TYFPH 4M3HKKa4a macoda

Tekucankaa Oupop Ax+ By—+ C=0 TYFp# uusuk Ba Oy TVrpu
YH3IHKKA TerHwan 6yamarad Oupop M=MI{xy, i} HyKra OGepuaran
OVACHH,

Mabaymky, M HyKTasan TYFpH YH3HKKA TYWHPHACaH MEPNeHAUKY-
NAPHHHT y3yHAHrH M uykrtagaH Ax-+By+C=0 TYFPH 4u3NKKaYa
6yaran macoda Gynasu. Yuu p Guaan Gearndainnk: MN =p (42- yua-
Ma). -
AsBano Gepuaran Ax+ By+ C=0 TYFpu uH3HKHU HOpMana Kjypu-
HHILZArH TeHRMIamara keatHpamus. ¥ Kyinaardya

¥ : xcosatysinag—p=0 (4)

\ 6ynaan. By epaa
. A

CoS ¢ = =, (9)
\ + Va4

. ) B
’F S]n a, e —— ¥ (6)
& " + '\/,45"-1-82
£ .
C
o N —p = ——— (7}
[ \\ X + VAE—f—B
' 6yan6, p—xoopanHaTa GowHAAH LY THE-
42 un3ma PH YH3MKKA TYWHPUAraH NepneHinKy-

JAPHHHT Y3yHauru: p = OE. Cyur M unykTa opKajiu Oepuaran tyrpu
YH3HKKA 02PAANEN TYFPH YHIHK VTKa3aMH3. YHHHT HOPMaJ TeHTNaMacH
yuwiby -

x-c0s x4 y-sin g—g=0 (&)

Kypuruiuaa 6¥aud, 6yuaa ¢ — koopauHata Gowunan (8) TYFpu Yn3uKKa
TYWIHpWIraH MepOeHANKYAAPHUHT y3yRraarn: ¢= OF. Moxomukn, Oy
TYPpH® dn3uk M (xo, go) HYKTa opkaad yrap skaH, M HyKTamwnr



KoopAHHaTa apy 0¥ TeHTJ1aMaHH Ka.HOE‘iTJ]aHTHpa,ﬂ.H
XoCOS & + Yosin o — g =0, (9)
PaBumanky, ' .
p=NM=EF, OF=QE+EF (OE=p, Of=q).
Hemak, p=¢—p. (9) TeArAuKIaK ¢==xyC0S 0+ YoSiN & HU TORAMHS3.
Hatnxana:
P == XpC0S ot 4 fosin e —p. (10)
Lynpait Kaau6, GupHHYRAAH, GePHITrad TYFPH UHIHKHHHT TEHTaMacHHH
HOPMAN KYPHHHILAATH TEHMNAMAra KeNTHPH L, HKKHHYHAZH, Oy TeHrnama-
Jard ¥ Ba Yy HWUHF YpHHTA M HYKTaHHHT KOOPAHHATalapH Xxa Ba 4y HH
KyfuI HaThkacuga OepuiraH HyKTadaH Oepuiral TYFpy yH3HKKAYa
6y.arad Macofa TONMJIAIAN.
Mucoa. Tekncnukna M{5, 2) nykranad
§ 3x+4y—12=0
TYFpH 4YHM3HKKava 6Yaran macoand TOMUHL.
Waaanaétrag macodanin (11) dopmynara K¥pa Tomamus:
3.544.2—~12 _ 11

Jrse 5

4-§. BepuAran HyKTajaH yTyBuM TYFpH
YH3HKAAP AACTACHHHHT TEHIrAaMacH

Texucaukna My (xy, yo) HyxTa Gepunran G¥acun. Uy Hykrasah
YTyBUH TYEpH UM3HKJAD TeHTAaMacHHH Tonlamus. MabiyMku, TYFpu
YHIHKHUHP Bypuyak KO3QMHIUKEHTAH TeHraMacH

y=kx-+b (12)
kypuHuiuna 6ynap san. Aifitadauk, Gy L
TYFPH UH3UK Sepuarai M (xy, Yo) HYKTa-
A4H YTeuH. YHA HYKTAHHHT KOOPIHRATA- At}
- NAapu TYFPH UM3HK TeHTMaMacHHKh KaHo-
arNaHTHpadH:
Yo=hkxo+b. (13)
(i12) Ba (13) reHrnukaapaan ¢ o
g—ygo=k{(x—xp) (14)

GYaun Keau6 uukanu. Keltuury Tenraux
Oepunrad My, HyKTagaH YTysum TYEpu
YW3HK TeHrnamacH 6¥aau. :

Plamu“a HKH, & HUHT TYPIH KnAmaTaapuaa Mo{x,, yo) HYKTanan §TyBYH
TYPAH TYFpu 4qu3HKaapra sra 6ynamus. BuroGapun Gynaait TVepu
4u3uKaap vekcus Kym (43- uusma). Wlynnnr yuyn (14) renrnamann
GeE'HJIFaH HYKTazaH VTYBYM TYFPH YH3HKJAAp AACTACHHHHT TEHFAaMach
_OeHHRaau.

43- unama



Macanan, M, (1, 1) HykTanau YTyBUH TYFPH YH3HKAAP 2ACTACHHUHT
Tedraamacy y— 1l =4&{x— 1)}, Abhy kx—y—k+ 1 =0 6ynaan.

Tyrpu 4M3HKAAp ZacTacHAaH MabayM ByHaauwra sra 6yaran T¥Fpu
YWIHKHR axpaTHW MyMkud. Jlacrapary Oypuak Kos¢duUHeHTH ko
6yaran (Ox YKH Guaan ao Oypuak TalKuJ 3TraR, ko= 1g oto) TYFPH YH3HK
TEHrAaMacH

¥ —Yyo="ko(x— o) {15}

6ynann. lemak, (15} renrnama Gepuaral HyKTaJaH YTyBYH Ba GepHaraH
ayHaauw OGyAnva TYFpH 4YM3KK TeHrnmamacuiup. Macanan, M (I, 2)
HYKTalaH ¥TyB4H XamAa Ox VKHHuHC Mycbar #A¥daauwu Gunawd
45° Oypuak TalKWS STCAMFAH TYFPM - UM3HK TeHrjamacH y—2=
=tg 45" (x— 1), abtn y=x-41 Oynann.

IJHAW TYFPH YM3HKJIAP AacTacu

Yy —yo=k(x—xo) (14)

AaH WYHAAAHHH aXpaTHli KepaKkH, y Oowuka OHp Oepuaran M, (x, &)
HyKTagan ¥tcud, Papwankn, 6y xomga M, (x,, ) HYKTaHHHC
KOOpAHHaTaAapH (14) TeHTAaMaHH KAHOATNAHTHPHILYM JTO3HM:

H1 — Yo=K (x; — Xo)

g1—Y .
By tearankaau k:—x-l xo HH TonaMmu3. Arap & uuur 6y KHHMaTHEH
17— %0
u =Y )
(14) Ttenrnamara Kylcak, YHIa y—to= X (x—xp). ABHH
[ .
T D (15)
Yi—t X=Xy ' '

TeHraamMa Xocua 6ynaan. by (15) reurnama Gepunrau My(xy, yo) Xamaa
M, (xi, 1) HyKTagad ¥TYBUH TYFPH UM3NK TEHTAAMACHIXD.
Macanan, M, (1, 1) Ba M, (7, 3) HyKTagapaau yTyBYd TYFpH UHIHK
y— | x—1 .

=_—— AbHH x—3y+2=0 6Vaau.

TeH JaMac
¢ U =7




13-BOB
HKKHHYH TAPTHBJIH 3TPH YH3IHKJIAP

Maskyp Go6pa MKKHHYH TapTHOAM 3TpH YH3HKJapAaH — aitnawa,
3JHNc, THmep6ona Ba napafonajlapHu KeJATHPAMH3 Ba  yJapHHHT
Xxoccanapuun ypraHamus,

1-§. Alinana

Texkncaukaa MHexapT KoopAuHaTajnap cHcremacHHd onabauk. Ly
TeKucAnKAa Gupop M {(a, b) HyKra Gepurrad GyachuiManaymk,
Gepunran M (a, &) HyKTaZaH Oup Xua r Macodpaza KoHnalrad
HYKTaJlapHHHL FeoMeTPHK ¥pHU adaaxa Aefinnaan (44- ukama). Byuaaa
M wuykra afinaHa Mapkazd, r 3ca alnaxa paauycuaup. Hemak,
aiinaHanard UXTUépHi P (x, y) HYKTanad yHuHr Mapkasud M (g, b) rava
6ynran macoa xap AouM r ra TeHr. MKkn HyKta opacugarun macoda

dopMmynacura xypa \/(xwa)2+(y—b)?= r 6ynann. Keiiunry Tenr-
JIMKHHHT Xap HKKH TOMOHHHH KBaApaTtra KyTapu6 ToMmaMH3:

(x—a)’+(y—b)'=r’. (1}

Ulynaaé, xuiu6 aitniananarn uxtné- M
pHit P HYKTaHHHI X BA Y KOOPIHHa-
TANaPHHA  GOFNOBYH  TeHTJaMara
KeJaHK. By MapKa3su {a, ) HYKTana,
paanycH r ra TeHr 6yfArad ainaHa
TEHTJIaMACAIHD.

~Xycycan Mapkasd KoopAHHATa
Gowmaa GyaraH alnaHa TeHraamacH

x2+y2=r2 (2)
KYPHHULUTA 3Ta OYaaldH. 7 -
Mucon. Mapkasu (3. 4) Hykra-
fa, paamycd 5 ra Tenr OyaraH 44- unsma

aiilaHa TeHrAaMacHHW €3HHr.

Papwankn, 6y xoaiia a=3, b=4, r==5 Gynann. (l) (popmy.r[aﬂan
dolinanasns u3naHaéTraH alénaHa TeHrnaMacH (x— 324 (y—4)°=
=25 6YAHIINHH TONaMH3.
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2- §. daaunc

Texkucanraa F{a,, &), Filas, ba) HyKTanap GepunraH 6yJcun. F| ea
Fp nyktanaprayva 6yarad MacoQanapuHur HHFUHLRCH yarapmac Gyaran
HYKTaNapHUHT reoMeTpuk Ypuu sasunc nehinrasn. Byuna F, sa Fq nap
3a4Kne Gokycaapuanp. demak, snanncaarn uxtuépnii M (x, y) HYKTadaH
YHHHr okycaapn F, Ba F, raua 6yaran macodatapRuur AuFHHIMCH
yarapmac coura TeHr. By Yarapmac comun 2a Gunan, F,F. KecMaHHHT
Y3YHRTHHH 5Ca 2¢ GUIAH GearHIaianK. DANANC TEHTAAMACHHH KeNTHPHO
YRKADHIU YMYH TeKHCTHKAA [leKapT KOOpAHHATANAP CHCTEMACHHH
Kyfuparada Tanraimu3. F( ra Fsy hyKranap a6cincea YKuaa Koiiawran
6yau6, KoopaunaTa GowH FiF; KeCMaHK TeHT HKKHra GYACHR. ¥ Xoaaa
3AMHAC PoKycTapH Moc pasHwaa (—c, 0), (¢, 0) KoopauKaTaaaprs 3ra
Byaaau (45- unama). N

4|
A%, 4)

£ 6,0} g &I6,0} X . 3,

45- ypama ) 46- uHaMa

Wkkp nyKra opacuzari macoda dopmynacura kipa
\/(x+c)?+y2+ \/(x—c)2+y2-_-2a 6¥nagu. By TeWrMMKAaaH:
a\f(x+c)2+y"’==a2+cx‘ KeHHHIH TeHIIMKHHHT Xap HKKH TOMOHHHH

KBajpaTra owHphw Hatwxacuaa a’(x’4-2cx+c24-y°)=a'+2acx +
+¢%x? Xocua 6yauG, ynpan sca .

(a2-cz)x2+a2y2——-a2(02_:02-) (3)
TeHrAamara sra G6¥namus.

Paswaukn, 2a>>2¢, abau a>c¢ TEHTCH3NHK Ypuuau. Bunobapnm,
a®—c® Myc6at. Yuu 6% 6unan Gearunacak, y Xona (3) Tenrnama

b2x2+a292=a2b? (4)
KYDHHUIITA KenadH. By TeRrAuKHRRT Xap uKkkH ToMoHunn 62a* ra 6yaub
TONAMHU3: ;

R A (5)

QOnataa (5) TeHrnama SRAUNCHUNE KQHONUK TereAamacy Helfinnaiu,
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PapwaHkH, (5} tedriamana x=0 6¥aca, y=+6, y=0 6yaca, x=+a
6ynaan. [emak sasunc abcumccanap ykuwd A(a, 0), Ai{—a0)
HyKTaJapaa, opAHHaTajgap YKHHM 3ca B(0, b}, B (0, —b} HyKkTanapaa
Kecap 3KaH (46-uuama}. AA, Ba BB, KecManap Moc paBHlLAA
MIHNCHAHI KaTTa Ba KHUYMK VYKAapu peiinnanu. llywaaié kumu6,
a — 3JAWNCHUHT KaTTa APHM VKH Y3YHIHIM, b 3Ca KHYHK SipHM
YKH Y3YHAHPHAHD.

JHAH e = % = % MHKALOPHH Kapalnuk. YHu SNTIICHHHT IKCYeHT-
pucureTy AeAMNAIM. DNAUIICHHHT  IKCUEHTPHCHTETH  YHUHE IAKAHHH
HpoIAJN0BYUH MHKAOPLHP.

2

2
Mucoa. Yuby I_J:JE + % = | Tenrnama Guaaf Gepuaran 3a-

JHTCHUHT 3KCUEHTPHCHTETHHH TOMHHT.
Kapanaérran snanncuunr spum Ykaapu yaynaurn a=10, b =6 skaHu

. .
paBwan. a®—c?=b’, e=— MynocaGarnapun 5xTHGOpra o1u6 Tonamus:
4

.{,'\= 100 =36 =38, e=%=€, Jlemak, e=—;—’.

IANHNCHWHT Xoccanapu

[°. 3anunc KoopAMHatanap yKura HHCGaTaH CHMMETPHK ITpH
UHIHKJIHP-
by xoccanuar TYFpunuru (5) TeHrnmamaHM x Ba y ra HacGaTaH
eunluAan Xocun 6¥arax
\/b2 . (6)

y=t2\d~2*,
MyHocabaTnapiaH Ke.amﬁ YHKAIH.
2°. dnnunc ABA B, Ty FpH TYpTOYpUaK HUNAS Xofinalwran wakanmp.
lOKOpHilaI‘H (6) dropmyaanapnan:  |xl<<a, |lyl<b. By sca

Il

2+ saaunc ABA B, tyrpn TyprOypuakia KollaliraHuHA

Gmnnpann .

3°. Arap SAAMTICHUHT IKCeHTPUCHTETH e=( G¥aca, y Xoana
(5) TeHrfaMa MapKa3n KoopdHHaTa QolliHza, panuycn & ra TeHr 6yarad
afnaHaHi ugosananan.

X,aKHKaTaH xaM e=0 6ysiraunaan a==b 6yan6, (5) Tearnama x4
+y*=a® kypunuwra kenanu.

4%, MapKa3d KoopAuHaTahap GollHAa, paiAHYCH a ra TeHr afdaaHaHH

Oy yxu 6vitnab % MapTa KHCHLI HaTHXacuia ApuM YKAapa g Ba b ra

!

TEHT (YATaH JAMNC XocHA G¥aamu. XaKHKaTaH Xam, x=x’, y-——»—g— Y
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aMMainTHprIl (KMCHIL HaTHxacnida (2) afinaHa TeAraamacu
' 2 y’2

5+ =5 =1

a b
IIHOC TeHrnaMacHTa KedalH.

3- §. M'unepbona

Tekucmukaa Fi(a;, &1), Fo(as be) HyKranap Gepuaran 6yiacun. By
TekHCHKAA F| Ba F; nyKtaaapraya 6Varad macodanap alHpMacHHHHrN
abecomior KufimMatn ¥arapMmac O¥nrad HyKTajdapeu Kapafauwk. Byngai
HYKTAJaDHHHT reoMeTpuk YpHH eunepfioaa aefinnanu. bymaoa F| Ba F,
runepboiia dokycaapHanp.

Hemak, runepfonanary WXTHEPUH M{x, 4} HYKTAAAH YHHHT
¢okycrapn Fy Ba F; raua 6yaran macodanap aitnpmacuHiur aéconior
KHAMaTH ¥3arapmac coura Tenr. by ¥3rapmac coddn 2a Gunan Gearunad-
MH3. .
[unepbona TeHraaMacHHy Xocna KRaHW yuyH Hekapr koopanHaTana-
pH cHcremacuda F Ba F, nyktataphn Ox yku G¥Anad KoopauHaTta
Oowxra HucBataH cHMMeTpuK OVJarad ¢ macopana XKolaamwTHpaAIHK.
HNkku Hykta opacuaary macoda dopmynacura kypa:

Ve 44 — V 0—c) 4= +2a
6ynaau. By TedranKaaH TomaMK3:

ia\/_(x——c)2+y2 =cx*—a®.

KeliHHMH TeHrAHKHWHI Xap UKKH TOMOHHHM fHa KBaapaTra KyTapulu
HaTHacHAa

(czhaQ)xQ—a2y2;a?(c?—a?) {(7)

TeHMIMKKa Keflamuz. ¢ >>a Oyaranu cababan ¢’—a® adimpma mycbat
Gynaan. ¥uu b opraau fenrniacak, y xolaa (7) Tenraama

bxt—a’y =a®b* (8}

KYPUHHIITra Kenanu. By TeHrIMKHUHT Xap MKKH TOMOHMHH a’h” ra 6¥ans
TONaMH3:

= (9)

Opataa (9) runepSonanuHT KaHORUK TenzaaMacy fednaaan. Iunepboaa
TeHramacuaa y=1{0 nedinaca, x=+a 6yaummn kennt uukaau. by sca
ranepbona Ox yxubn Af{a, 0), A;(—a, 0) HYKTanapjia KeCHLIMHH
6unnnpann. (9) Tenrnamana r==0 neiunca y’= —b? 6ynaau. By sca
rumepbona Oy YkH SHAAH KeCHIIMACAHTHHH OHJAAHDAIH.

A (a, 0) Ba A, (—a, 0) HyKTanap ranepGoianyAr yuiapH, A4, kecma
3Ca YHHHI YaKuKull ke DefAnnalH.

[ .
w Yy ¢ = " HucbaT 6uaaH AHHKAAHTAH MHKAOP THIepOOMIHHHC
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IKcyeHTpucuTeTy RefiMnand. XyJIH 3JJAHRCAATHra yxmaw 6y epaa
XaM FHNep6o/a 3KCUSHTPUCHTETH YHUHT WaKJAHHH Hdonanaimm. c>>a

6yAranl yvyH e=—f;::>l TEHMCH3AMK YPHHAHAMP.

F'nnepSonaHHHT XoccaaapH

1°. Tunep6ona KOOpPAHHATa ¥KJapura HHcOaTaH CHMMeTpPHK G¥Arad

IMPH YH3HKAHD.
b v -

2°. y= +_x TYEpH UH3KKJAAp runepOoNaHHET  ACHMIITOTANA PH
6ynann, AbHA 6y TYFPH YH3HK X HHHT YEKCH3 KaTTanuuiH0 Goputlin 6usaH
rafnepbonara 6opraH capH AknHaawkb Gopand.

By XoccaHuHI YPHHAHIHCHHH KpraTaHﬂHK TYFpr uH3HK =by

0

GyAraH XoAHH Kapalmua.

¢
+
L

A, 4t
|
i
I
: A, Ay
| 4 ) & ‘52 o
i
!
1
i
1
|

A

47- unama 48- Yu3ma

AGcunccanapn x zza Gyaran runepbonaga M (x, y), TprH YH3IWKAA

3ca N (x, 1) HYKTanapHH otamus (47-unsama)}. ¥Yuna y=-{-)— \/xE —a’,

y1=%x uysnkAapaara Moc M-Ba N Hykraaap Gup xun afcuunccara sra
Gyarann  yuyn MN TYFpH  uUM3KK Ox VYKHra UepneHIuKyJIAp 6y.r1d1m
Jemak, MN kecMauuHr ysyHauru |y, —y| ra Tenr.

XZ=a aap ydyH

b b
y,—— \/x > \/x —a?
IKAHJAHIHHK 3bTHOOPra oncak, ynaa MN KecMaHHMHT Y3YHJIHTH:
—_ _— b ) b z' 2'_
IMN| =y, —y=—x——x'—a’=
ab
x4+ '\/xg—a2
By mynocafaTaan x uekcus owud Gopranpa MN KeCMauMHT Y3YHJHCH
HITE MHTHAHWKHEE K¥pamu3. M HyKTagaH y.:%x YH3HKKA TYLHPHA-

F

=2x—x’—al)=
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' raH MepneHanKyasp acocuHH P HyKTa GuaaH Gearnnadank. ¥ Xonaa
AMP| < IMN| 6yau6, MP kecMaHHHT Y3YHJHTH XaMm HOAra HHTHJA

Hopaiu. by aca y.zix TYFPH UH3HK CUNEpOOSaHHHE ACHMNTOTACH
a

© 3KaHANCHHN OunAnpasH.
y—_———b-x TYEPH 4M3HK XaM runmepbofa yuyH acuMnToTa Gyauilu
a .

Xyaau wKopuaarnfek kypcatunaan (48- ynzmaj.

2 2
X
Mucon. Yudy TG'_"%_=] runep0oNaBHHr  3XCUEHTPHCHTETH Ba

. ACAMNTOTANAPHHU TORHAT. o
" Bepuaraw TenriaMaia: a=4, b=3. DyHian c¢=fa’+ b* =

= \/1_6—1—9 =5, e=—§=% KAHUHH TONAMHU3.

. o N 3 -
IOkoprna KeatHpuaran 2°- xoccadad ¢oiiganadud, y= & -7 x TYFpH

2

2
up3sHKnap GepuJaras —):-g—m%—=l runepOonaHuur acumnToTanapu 6yiu-

IUHHH AHHKJRANMH3.

4- §. MapaGona

_ Texicankaa [exkapT KoopIukaTalapW CHCTeMacHHH olafuiuk. By
 TekHcIHKAa Oy YKHTa napanien TYFpU YH3MK Ba Gy TYFPH YH3HKKa
Teruway 6¥amaran F(a, b) Hykra Gepuaran 6yicud. By TYFpu Yu3uK Ba
F nykranan onp xun macoana Holralrad HYKTa apHRHT TEOMETPHK
YpHH napaboaa Deinaaan. F uykra napaSonannur rokycu, Kapanaérran
TYFPH YH3HK 3Ca YHUHT dupexrpucccu el arvanaaw (49- unama).
[TapaGona TeHTIaMachMHY XOCHA KHAWW yuyH F HyKraHu Ox

YKW 6Fiinad KoopaunaTa Goliuaan —‘21 Macopana (p>>0) KoAnawTu-

¥ " .
2 T palJHK. YHHHT AHPEKTPHCACH 3ca

g P "
X= -5 TYFPH YH3AK 6yncun. Ilapa-

GonaHuur uxTuépail M (x, y) HyKTach-
HH Kapaiinnk. MKk HyKTa opacuaard

¥ o W 2 X macota dpopmynacura kypa
e
(=) +u'=r+%
- B o emmm T e
49- upama 6ynanu
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. By TeHTIMKHUHT Xap HKKH TOMOHHHM KBAPATra OIMPHG TONAMH3:
y =2px. (t0y -
By TenriaMa napafosanune KQHOKUK Teneaamacu AeHHIajH.

MMapaGonaHuRr XoccanapH

1°. Ttapafiona Ox YKra HUCOATaH CHMMETDHK SYAraH 3TpH UH3HKAH].

2°. IMapabona koopanHaTa GownAaan yTaan.

3°. x ¥3rapyBUMHHHT KHHAMATRapH uYekcH3 oWHG Oopran capH
y ¥3TapyBUMHMHI KHIAMAaTAapH XaMm deKcH3 owHG Oopaiu.

5- §. Hkkunuu rapt™aéan arpu
YH3RKJAPDHHHT YMyMHHA TeHrJaamacH

Bu3 woxopHia HKKHHUH TapTuOaun 3rpH YH3HKAapAaH ailflaHa, 3AI4NC,
runepBona, napabo/ianapHi KeATHPAHK Ba YTAPHHHF COMLA X0CCanapHin
ypranang.

Arap 6y 3rpH YHINKAApPHHUHT KAHOHHK TeHrnaManapura »braGop
Gepcak, yaapHu

Ax* 4 2Bxy+ Cy* +2Dx - 2Ey+ F=0 (11)

TEHMAAMAKUHE XYCYCHH Xoanapy IkaHAMruHn Kypamus.

Onataa (1) reHrnama ukkuwuu Taprubau 32pu  HUUKAQPHURS
ymymud reseagmacy Nefnnagn.

Ywéy naparpadaa HKKHHYA TAPTHOMH 3UPH YUHBHKJIADHHHT yMyMuil
TeHTJ1AMaCHHH KAHOHHK K¥PHHHIUNa KeNTHPHID MacadacH GuJad 1LyFy.i-
navaMu3. By Macana KoopinnaTa YKNapHHH aAMALITHPHIL:

I} Koopaunata yKkJapuhu Napanien KyuupHil;

2) KoopaunkaTta VKIapHHd MablyM o GYpUakKa GYPHIU HATHKAECHAA
XaJ] KHAHHAAH.

4 ¥ i ¥
i
I
I
J7) IR SR Y.
% - -: 1,4t}
|
0; Lo | "
}—_-—--—Iw-‘———-
\ T
y I
AN [ 1 Ay -
2 X o X
]
50- upama ) 51- ugama

l. KoopavHaTa yKAZpuHKR Ntapanaen KYUupuul,

®apas kuaabank, Hekapr KoopusHatanapu cucreMackia M{x,y)
Hykta Bepuaran 6yacun. KoopawHaranap Sowuwnwn (¥ (x, g} Hykrara
Kyunpamus., Koopanwatanap ykaapn Ox, Qy hsap sca uapamien
KYUHpHIN HaTuKachaa Ox/, Yy’ KOOPAHHATa/Aap YKAAPHFA KeICHH.
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Haruxana srrn Mlekapr koopannaranap cucremacH X'O'Y" xocua
6Vnaan. M HyKTaRHHT KoopAnrHaranapu (x, ) HH sIHTH KOOpAWHATaJap
(x", ¢’} opKaau HposanoBUn POPMYNAHH KEATHPHO YHKapaMu3. ByHMHr
yuyn Ox ykura MM,, 0’0, Oy ¥xura a¢a MM, 0’0, neprenanky-
aapaap tywupamus (50- unsma). MM, Ba MM, unanknapaunr moc
paBuuina O'x’, Oy’ yKaap OGHAAH KeCHWHID HYKTaJapHHH :
M, sa M, opKann Gearnnafinuk. ¥ Xonna

X=OM,= 00 \+ O’ M,= 00+ O'M,=x 4% .
y:OM!o‘:OO’y—'_O,m;;:OO,y‘FO, y=H 0+y :

x

6y.nams.

Ulynaa# KuARG, (%, y) Ba (X', y') HYKTa KOOPAMHATAJNADH opacHia
Kyingard mynocabar xocus GY¥nau: x=xo+x', y=t+y éKH x'=x—
—Xo, ' =y—yo. Onataa Oy dopMmyranap koopdurara GFraapun
napaases Kifaupui ¢opnyﬁa;zapu AedHNaRY.

2. Koopaunrata yKkaapuuy Gypuul.

Oxy Hekapr koopAunatanap cucreMacHHu Kapaiiuk. Koopawwara
JKJapUHH CoaT CTPesKacHTa Kapum fynanmwaa o Gypyakka Oypamus
(51- ynama). Harnxana surn Ox’y’ Jlekapt cucteMach Xocha Gyaaan.

Oxy cuetemana M HyKTaHMAr KoopianHataaapu (x, y), Oypuul
HaThKacnpa xocua Gyarad Ox’y’ cucremana 3ca (X', y') Gfacun,
‘M HYKTaHHHAT Ky16 KoOpAHHaTaAapuHH (p, ©) opKaaH Oearunainuk.
bynaa kyt6 yku cudathaa Ox YKHHUHr MycGaT ApHM VKK GJAMHCAH.
{p, 6’} cudatnaa 3ca AHa M HyKTaHHHr "KyT0 KOOPAMHATARApH
Senrnnanran 6¥au6, 6y xonaa Kyt VkH chpaTtaa Ox’ HHAT MycOaT sipaM
YKH osnHran. PaButadkn xap nkkaaa xoaga xaM p=|OM| 6yanG, 6 aca
0+ @ ra tedr, abHH =0+ a.

Papwanku, (51- wusmara Kapadr),

x=pcosB, y=psinh, ¥'=pcos®, yy=psin®, 6=0"+a.

. By TeHrankhapun sbru6opra oaraH XonAaa TOMaMHS:
Xx=pcosB==pcos{0’ +a)=plcos &'cos ¢ —sin &sin &) =
=p cos 0'cos a—p sin B’sin e =x'cos & —y'sin «,
y=p sin B=p sin (0’ 4 a} =p(sin @’cos a4 cos H’sin ) =
=p sin #cos o+ p cos &'sin @ =x'sin e 4 ycos o .

Hemak,
x=x'cosa—ysine,
y=x'sin a4 y'cos o .
By cucreMagan TOIMAMH3:
x¥=xcosgtysinea, *)
Yy =—xsinatycosa.
Opatia (*) oopMyaa. koopdunata §Kaapunu OGypuur $opmyracu
Aelinaany.
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Dematma. ¥YMyumui Xonga, KoopaHHaTa VKAapHHW nNapamien Kyuupuw Ba <«
Gypuakka OypHll Gopmyaasapn - '
x=xptxcosa—ysing
y=iy+x'sinee+y'cos o,
{x’=(x—-x0)cosa+iy—-yo}sina

y= (!J“yglf:oﬁa—{x—xﬁ]sinm‘

cucreManap Guaar niposahadani.

Koopannarta YenapuHa nmapaaden KyuHpHw sa Sypuuwt dopmynanaps Kapatadrran
TYFpH OYpY2K/IH KGOPIHHATANAp CHCTEMacH GWAaH GHp KaTopda aHrd KoopAHHaTanap
CHCTEMACHHH OVIHLU HMKOHHATHHM Gepaii. SHrH KOOpNHHATAAAP CHCTEMACHTa ¥THIN {AHTH
KOOPAHHATAfap CHCTEMAacHHKH KYPHII} KaTop MacatafgapHs Xad 3THILAA aHva Kyndaél-
Argnapra onub Keaaln. AKymaaaan, 2- TapTHOIK 3rpH YHIHKAAPHH cHHdIapra axpaTHilAa
6y anaMalWTHpHULAAPAAH dofinanaHHAAAH.

Jlemma. [ekapr KoopauHaTasapu cucremacila (l1) renrnama
Gepusrar 6yau6, AC — B* =0 6yacun. ¥ xonna wyHaait T¥rpu 6ypuaksu
KOOpPAWHATaMap CUCTeMacHHM TaHJalWl MyMKHHKH, Oy cucTemaza
{11} Tedurnama

A!xu 2+C!yn 2+F{=O (]2)

Ki¥puHnwra sra 6yaaan. bynga A’, C’, £/ — coraap, (x”, '} 3ca adru
CHCTEMANATH HYKTAHHHT KOOPAHHATANAPHIHD.

- Hc6or. Papaz KuaaHiuk, napaanenr Kyuupull HaTHXKacuia
koopauHarta Gown O (xe, yo) HyKTara VYTcuH. Xocua 6yarad fHTH
KOOpRHHATanap cucreMacHin O'x’y’ opKaan Gearunainvk. Y xoasa
HYKTAHMHI (X, if) KOOPAHHATANADH SHIA (X', ') KoopAHHaTanap GuaaH

x=x" -4 x,
4=y +yo
dbopmynanap opkaar (GoFaanasu) HbponanaHasd. By anMalutuprin
HaTHmacuna (li1) TeArnaMa Kyfuaparn
Ax 2By +Cy *+ 2D’ +2E'y + F =0 (13)

KYpHHHWra Kenajix. Bynaa
D’=Axg+Byg+D; E’=BJCO+C9‘0—|—E;'
F'=Ax 4 2Bx yo+Cy o+ 2Dx o+ 2Ey o+ F.
3uan (xo, yo) HYKTaHM WYHAAA TAHNAHMH3KH, ¥
Ax o+ By + D=0,
{B-’C o+ CY o+ E=0

TEHI1AMaAap CHCTEMACHHM KaHOATAAHTHPcHH. Jlemma ihaprura xypa
AC — B?=() 6yarann yuyd (14) cucrema siroda edumra sra 6yaa/n.

Ulynpaii xuanb, arap (xp, yo) (14) cucremavunr euumu G¥uaca,
y xonga (13} tenrnamaga E'= D=0 6yaub, v conaapok

Ax’ 24+ 2Bxy +Cy P+ F =0 (15)
KYprHuuira sra Gyaazn. k

(14)
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O x”y” KoopauHaTaap cucteMacd (Fx’y’ KOOPAHHATANADP CHCTEMACHK-
HU ¢ Gypuakka GypHLI HATHXACHAA XO0CHI KHAHHTaH 6¥acHA. PaBllaHKH,
y Xonaa x’, y’ KOopAHHaTaqap x”, y” KoopAHHATaNap opKaau KyAuaarH
dopmyaanap Gunad HbosanaHalu: :

x'=x"cos a—y”sin a,
Yy =x"sin o +¢"sin a.
O'x"y” RoopanHatanap cucreMacnaa (15) Teurnama
Afx” 2+2Bzxﬂyﬂ+nyﬂ2+Fr='0 (16)
K¥punullira sra 6yaajn. Bylula. ‘
A’=A cos’a+28 cos «-sin a+ C sin‘e ;

B'= —Asina-cos a-B(cos’a—sina) +Csina-cos a,
C’==A sin*a — 2B cos a-sin a -+ C cos’a . (17)
uan o GypuakHy WyHAAN TAHAAAMH3KHY, natuana (16) renrnamana
B=—Asingcosa+Bcos2a+C sinx-cos

Hpoaa Hoara afinancud. ByHnHT yuyH o yufy
2 B cos 2a= (A~ )sin 2a
TEHIVIAMAHHHT eYuMH G¥aumn etapan. KeflHHrH TeHTIaMaHHHI edHMH

A=C ékn A=£C 6¥aniinra GoFauK.
l-x oM A=C 6¥ncun. ¥ xon0a cos 2¢=0 6{aub, o cupatuia

a=% OAHHALM.

2-x0a. A== 6yacui. By xonga tg 2a=A2—fC 6yaub,
28
A—-C

Wlyunait Kniu6, koopaAnHaTaNap YKHHH napaiie KYUHpHil Ba 6ypHLl
éplaMKuia HKKHHYH TapTHOIN 30PH YH3HKJAAPHHHT YMYMHI TeHr/1aMacH

a=%arctg 6yaann. .

Afxﬂ_2+ nyﬂ 2+ F =0

K¥punnwra ra 6¥aau. Jlemma ncboraanan.

Mabaymkn (14) TeHraamanap cHcTeMacH AirOHa eyxMra sra Gyauuin
yuyn AC —B?=£0 waprHuur Gaapuadun 3apyp sa erapauaup. bus
AeMmann ucGotnaw Kapaéunga AC-—B? ndoaaHUHT KoopAHHATaNAp
YKUHR Napanae)] KY4HPHIL HaTHKACHa Y3rapMacaHTHHE (HHBapHaHT/IH-
ruby) kypank. DHAH Oy udolaHHHT KOOpAMHATA YKAapuHu OGypuil
HATHXACHAA XaM WHBAPHAHTAHIHHH KypcaTaMus.

(17) popmynanau doiizarauné A’C'— B’ npoaann cornanawTHpa-
MH3: '

A'C—B?= (A cos’a 4 2B sin & cos a4 C sin®er) X
X (A sin*a — 28 sin ot~ cos o + € cos’or) —
~ —[(€C—A)sin a-cos o+ B(cos’a - sin’x) .
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KaBcaapun oun6 yxwmaw XamiapHH HxHamjaw HaThxachiia A'C/—
_'—B’2==AC(c032a-|-sin2aJ — B*{cos’a +sin’e) =AC — B* 6ynazu. He-
mak, A'C’'—B?=AC—B*.

Opataa AC—B? ra uxxunwu Taprubau 32pu 4usukanap ymysud
TeH2AGMACUNUNE UHBAPUAHTY AEANIATH. '

By udonanunr nmopacura Kapad UKKHHYUH TApPTHOIN STDH YH3HKAAP
KyHHaary yu typra 6yausanH.

1) Arap AC—B?>>0 6¢aca, saauntuk Tun,

2) Arap AC—B*<0 6yaca, runepGoanK Tan,

3) Arap AC—B?*=0 6yaca, napaGoank THIL.

SHan 6y y4y XONHH aJOXHAA-an0oXHAa GaéH 3TaMu3.

I-xo0n. 2a0u0THK THI

AC—B?>0 6{arans yuyH HCHOT KHJHHTAH EMMAra Kypa UKKHHUH
TapTHOH 30PH YH3HKJAAPHUHT YMYMHIt TeH[1amacH

A4 Cy* - F=0 (18)

KypuHHTa sra 6yaaan. AC —B*=AC>>0 6yaravurunan A Ba C aap
Gup xun nwopanuaup. IJeMak Kyiinaarnua yd Xxoiiaau dpakar Gurracd 103
GepHIU MyMKHH:

a} F==0Ba yHHHT Hlliopacu A XaMia C HHHT HIHopacHra TecKapu. By
xonaa F HH (18) TeHrJaMaHMHT VHT TOMOHWTA YTKasuO, TeHr/aMaHWHP
Xap MKKH TOMOHHHH YHra Gynamus:

I ¥
A S
A c
——E)O, ——g—>0 3KAHJHTHHH 3bTHGOPra oiHoG, —£=a3, —%=b2
. x? yz
Genrunaiunap HaTHXacHRa —2~+?=l TeHraamara keramus. By sca
a

ANNHIOCHHHT KAHOHUK TEHIAAMACH 3KAHJAHTH MabayM.
6) Fz£0 ea yHUHT HULOpacH A xaMaa € HHHr HULOPAcH Onaal Gup XHA.

By xonaa (I8) Tenrnama xyaad a) xonja kapaJjrad ycyd fugan ywéy

) .

X »

Zt = — | Kypuuriura kenrupuaann. Onatna Gy TEHTIAM3 MaBXYM

a .

3JITTHTICHHHT TeHr/aMacH IedHaafu.

 B) F=0. By xonaa |A| =a? |C|=¢® Gearunaw uvatukacnaa a’x* +

+c*y? =0 renrnamara keaamus. By renraamaun daxat (0, 0) Hyxra

KaHoaTIaHTHPHIIK paBWAHIHD. a’x’+c’y’=0 — faapo wecuwyeuu

HKKL MABXYM HU3UK TeHeaamacu neftnnaiu.

2-xon.Tunepbonuk tun
" By xoina AC— B?<< 0 6yaraun yuys ucGoraaurad semmanan doitaa-
NaHAD, HKKHHUYH TapTHOAH 3MPH UH3HKJAPHHHD YMYMKA TEHrN1aMacHHH
AHa
A+ Cy’+ F=0

KYPHHHIITE KeaTHpaMH3.
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a} Fs=0, v xonda F Hu {18) Tewrnamanuar YHr ToOMoHHra yTKasub,
TEHIIAMAHHHT Xap UKKH TOMOHHMHH yHra O¥au6 Tonamns:

T

2 2
xﬁ_y_2=i]_
a” b

By 3ca runep6oAaHHHT KAHOHHK TEHT/IAMACHANP.
6) F=0. By xonna (18) Tearnama
@'~ =0 éxn (ax—cy)(ax+tcy) =

Kypunnira sra 6ynaau. By sca koopauHaTanap GoWNAAH YTYBUM HKKH
TYFPH YH3HKHH H(ponanally paBUIaHIHP. ‘ :

3-xoa. IllapaBoauk THN

AC —B? =10 6yarady yuyH 10KOpHaara JeMMani uc6oTnal x)apaéHu-
Aarn Myaoxasanapaad (roiinanannG KoopaHHaTanap YKHHK o GypuakKa
OypHLI HATHXKACHRA HMKKHHUYH TapTHO.H 3]“])[4 UHBHKAADHUHE YMYMHH
TeHrMaMacH

Ax?+ Cy’ 4 2Ey+ 2Dx 4 F =0 O 19)

KypuHulira keatdpuaanu. by TeHrnama yuyn B=0, aemak AC=
=0 6¥naan.

Papas Kunainuk, A=0, C=0 6yacus. by xoana (19) TeHTJ1aMaHH
KyAMAaruya ysrapTHpaMu3s: .

[+ e (€ Jravesr—E o

€KH
E2
C(y—i— )+2Dx+F—0 Gynna F — F——.
Duan KoopaHKaTanap Golnhn (0, ——%) HyKTara Kyuupamu3, sbHH

x"=x,-yf=y+% anmawTHpumt Gaxapamns. Hatnkana (19) rtenrnama

Cy 2+2Dx + F =0 (20)
_ﬁ,KypuHmura Ke.ﬂaJlH :
Ky#ingaru xonnap io3 Gepnurm MyMKHH .
a) Ds£0, y xonna (20) renrnamatu Cy’ 2—|~2D( %D ) = 0
Kypunuuma e3u6 '
B F
r=x+355
anmawmpnm HaTHXKacnla
. Cy’+2Dx"=0 ¢ékn y"*=2px
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p
TeHrnaMara Kejamus ( = —-C-) By 3ca mapaGonaHHHr KaHOHHK TEHT-

AaMacHanup. :
6). D=0 Gyncun. ¥ xonna_(20) rewrnama Cy’ >+ F =0 KYpH-

HHWrA KeJau. Arap C>0, F <0 (C=z0, F =0) O6¥aca,
Cy’ *+ F =0 tenrnama

(v —a) (¢ +a) =0

KypAHnwAa G¥aanm (a = %) By 5ca HKKH Mapaaies TYFpH YH3HKHH
ndroaataniu. '
' Arap € Ba F Gup xum wwopanu 6yiaca, y xonia

yiat=0

TeHriamara Kelamns. By TeHrraMma ukku napaiies masxym THFpU U3k
Terzaamacu Aefinnaln.

B} F =0 6yacud, ¥ xonna
yf2=0
TeHlMama ¥3apo ycTMa-yer TYIITaH HKKH TYFPH YH3HKHH Hoaanaitan.
Wlynnait KHIHG, HKKMHYH TapTHOAH 3CPH YM3HKNAPHHHT YMyMHIl
TeHrJaMacHra oHj KyHHAArH teopeMa HCOOT KHAHHIH:

Teopema. Jekapr KoopaHHaTanapH CHCTEMACHHH HKKHHYH TapTHO-
JH 3MPH YH3HKJAPHHHT YMYMHH TeHTIraMmacy

Ax? 4 2Bxy+ Cy*+2Dx+2Ey+ F=0

Gepuaran 6yacun. ¥ Xonaa TYrpu Gypuakan KoopaHHATANAP CHCTEMACH-
HH WyHAaH TaHaw MYMKHHKH, Oy cucreMana Kapaaaérrad TeHraMa
Kyuuﬂaru KaHOHHK KYPHHMLAAPAAH GHTTacHra KeATHPHIAAH:

1y = y2 = | (3aaunc)
bQ '
. \
2) x—o + % = — | (MaBxym 3aaunc),
a” . .
3) a®x" + c®y? = 0 (uKKM MaBXyM KecHWyB4M 4u3UKJIAp),
2
4) ﬁz — —;—2- = | {(runepbona),
d
5) a2x c’y? = 0 (MKKM KecHlUyBYH YM3HKAap),
6) y gx {mapafana),
7) y2 —a = 0 (MKKn napaasen 4usukaap),

8y’ +at =0 (MKKH Mapaifen MaBXyMm 4usnkiap),

9) y* = 0 (MKKn ysapo 2yc‘rma VCT TYWIVBYH YH3HKJAP). _

Mucoa. Ywoy x*4y?+2y—[0x41=0 TeurnamaH# KaBOHHK
KYPUHHIITA KEeATHPHHT.

Kapanaérran tenraama yuyn A=1, C=1, B=0 6yan6, AC—B* >
== 3kanH paswad. [emak, 6y 3»MIMOTHK TUMAATH TeHramMalup.
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Bepuaran TeHrnamaHu KyHHaaru4a ysraprupamua:

X -jz-y +2y——10x—t1—|—25 25=0,
10x+25 +y+2y+1=25,
(x—5) +(£«+1)2_52
By sca mapkasd (5, —1) HyKraza, pajuycH S ra Tesr 6yarad aiinana
TEHIVIAMACHAND.

Mucon. ¥Yur. 'Jy’=qa’aiinana TeHrnaMacuHy KyT6 KoopanHaTa-
Napu CHCTEMACHALA ©3RAT. '

Manaymki, HyKTaHHHT KyT6 KoOpAHHaTanapH sa HekapT KoopixHa-
TANAPHEH X =p COS §, Y= psin ¢ ¢Qopmynanap Goraadan. ByHﬂaH
pPeos {p-{»-p sin*q=a’ ékn p=a sKkaHNuTuHK Tonamu3l. Jemax, x —I-y =
=@’ afinaHauMAr KyTO KOOpAHHATANapHAArd TEHIJaMacH p=a Kypu-
HHWA A, BVARG, O<C @< 2n 6§nann.



14-b OB

PA300A AHAJTHTHK TEOMETPUAHKUHT ACOCHA
TYWYHYAJNAPH BA MACAJANTAPH

buz 10~-12- 606Aapia TEKHCAHKAA AHAJNHTHK T€OMETPHAHWHT ACOCHI
TyliyHYaapy Ba coada Macananapd Guhan myFymnanauk. MabayMkn,
6usun ¥pab Typran Gopauk ¢aso (y4 yauoBau dazo) 6yaud, 6usra
K¥punuG Typraw pean xucmiap wy dazofa MabayM OHD YPHHHH
sramnafiin. @azofla  ydapHuHD  XORATHHH  aHUKJdall  yuyH  XyAdu
TEeKHCAWKAAIM Kabu JleKkapT KoopAHHATAJMAPR CHCTEMacH KHPHTHAAIM.
Busra. MmaciiTa® Supakrk OGunad TabMHHAAHTaH ¥3apo NepRelanKyasp
xamaa Gurra O Hykraza kecuwysud O, O, O, TYFpu 4YH3HKIAD.
cucTemacu Gepuaran 6yacud. Oanataa Oy cucteMa tazona Hekapr
koopdunaraaapu cuctemacu Aefinnain Ba (O, kKabn GearwnaxHaau.
(' HyKra KoopauHaTanap Goww, O, — abcyuccasap pxu, O, —
opdunarasap Gru, O, sca annaukararap §xu nefinnaiu,

A

Y

52- uysma

®aszona OGupop A HyKTaHuur xonati yuuur Q,, 0, O. Ykaapra
npoekunAaaaph — (x, y, z} yuiuK Gunau t¥aa annukaanann (52- unamana -
A uykranuur Oy, O, O, yKaapra npoekuUManaph x, y, z 8a Oy, Oy, Oy
TeKHCANKJIAPra ONpoekuHsanapi sca Ay, Ay, A OnAaH TacBHPAANTAH).
Onaraa (x, ¢, z) y4IHK A HYKTAHHHT Koopdurarasapu pefinnud, yHH
A (x, y, z) KypHHHwAaa GearnaaHaan. by epaa x — A wyKraHHHr
abeilHccacn, y — OpPAHHATAacCH, Z— 3Ca annJHKaTaACHAAP.
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1- §. Hkkn HyKTa opacHaarn macoda.
Kecmahu Gepnaran uucb6atna 6yanm

daszoga Jdekapt koopankatanaph cacremacd pa A (£, y1, 2(), B (x»,
Y2, 22) HyKTadap Gepuirah. By nyxrasap opacuaard macopaHe TonMLIL
Macafach 6uaan WyFyaaanamu3. A’ Ba B’ HyKTanap Moc paeuinjga A Ba
B HuHr O,y TeKHCAHKAATH NpoeKUHAJdapy Gy/cuH {53- uuama).

TeKHCAHKAA HKKH HYKTA opacHAArH macoda ¢opmysacura Kypa A’8°
KecMa yayrmuri A’B’ = [ (x;—x,) >+ .(y ,—y,) * 6yrann. A Hykrazaw
A’B’ kecmara napaagen Yn3uK YTka3Ho, yHn BB’ un3uk OuaH KecHIUraH
HyKTacHH# B opkaan Oeardaaidank (53- unusma). ¥ xonga BB”
KECMAHHHT Y3YHAMIH |29 —z,} ra Tear 6ynaau. Paswankn, AABB” —
Tyepu  Oypuaknu  yuGypuak. [ludarop Teopemacuaas dofikanranud
AB= \/AB” 4 BB”? uu tomamus, IDHau AB”=A’B’ 3KaHJHIHAH

sbrufopra onicak, y xoarla

z
8.
] .
I
i
A I
53- ynama ll
|
ol
F-2
0 - lﬂ‘
1 A
!
i
I
/ I
i
A !
1
a"
gf

AB=\A'B" >+ BB"* = [ (x;—x) "+ (4:—y) '+ (22— 2))
6yaanm. Jlemak, '
AB= v (x,—x)*+ (—y )+ (2,—2)) % .

By ukku rykra opacudaau macodanu xucobaaw popmyracy neAuAann.
Dazona A(xy, g1, 21) Ba B(xs, yo, Z2) HYKTaNAPHH TYTAILITHPYBYH AB

«ecMaHHd Kapafiank. By kecMmana wynpali € HYKTa TONHW Kepakku, AC

tecMakudr CB kecmara HucOatu Oepuaran _h conra Tetir 6YacHH:

-
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AC . .
<5 =M Hananaétran ¢ AYKTAHHHT KOOPAHHATANAPHHY X, Y, 2 AeHJHK.

Bepuaran A Ba B Hyma.riapHHHr KOOPDAHHATANAPH XaMAa A COH OpPKasn
€ HYKTaHHHT X, Y, 2 KOOpAHHATa apH

X1 +Ax, Yitiyy 7+ 2z

(1 Y= AT

dopmyaanap 6unal Tonudanu. Xycycad, C Hykta A B KeCMaHRHT §pTacu
6yaca, yHaa AC=CB Ba A= 6¥nu6, C HYKTAHHHT KOOPAHHATANADPH
X4y § +4 itz . . :

XY=y Y=y A=y 6ynani.

2-§. ®asoga TeKHCAMK Ba YHHHT Xoccadapu

Dapas kuaalinuk, pasona Jekapr koopiaunaranap cucreMact, Pla,
bi, ¢1) Xampa Q(asz bs, ¢} hyKraaap Oepuiras 6yachu. By MKku
HyKTalan 6up xun macodaja KoHNaWP4aH HYKTAMADHHHT reOMETPHK
YPRU Tekucnukuu udoganaian. By Tekucaukaa uxtaépuit M(x, y,
Z) HyKTaHH onadank. Hkxkn nykTa opaduaarn macodadu  Tonmaul
(opmynacHra Kypa ' :

MP = \[(x—a)*+ (y—b)* +ee)’
MQ = \/u—a» +{y—b)*+ (2 —c)*

\/.(x— a ) (y—b )t (z—c )=
Vix—az) + (y—b3) "+ (z—c2)°

TEHFJIMKKA KedamH3. By TeHTMHKHMHI Xap AKKH TOMOHHHH KBaapaTtra
OlIHpUO TOmAMHU3:

at-+ b3 +c|——2a.x—2b.y 2¢,z=a3+ b3+ c3— 2asx — by — 2c52.
¥uu kyitngarnua’

2{ar—a)x+2(b,— b, }y+2{£2—f|}z+
+ait bt ci—ai—bi—ci=0

XaM 83Ul MYMKHH. DHEH A=2{az—a.), B=2({bs—b,), C=2(c2a—e¢),
D=a’+bi4ci—al—b2—¢? Bearunawnap Kuputcak, YHIa KelHHrH
TeHTJIHK Yoy :

Ax+By+ Cz+ D=0 (1)
Kypuuulliun onaan. Lynnah kuaud, yarapysun M (x, y, 2} HYKTAHHHr
KoopakHaTalapuik GoFnoBYN TeHrlaMara Kenauk. (1) Tenrnama ¢asona
TeKUCAUKHURE yMmymuil Teneaamacu peindajn. by epaa A, B, C,
D Varapmac comnnap 6YNHG, yaap TeKHCJAHKHHHT azopard Ba3HATHHA

TYAa anukAaHAH.
Auan (1) 'reumama'ﬁuur xycycuu XONAaPHHH KapaHaHK.

1°. As=0, B0, C=£0, D=0 &yacun. ¥ xoana 4x+By+Czw-»
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—0 Tenraama xocus 6¥and, 6y TeHrnama 6uAaH aHHKNAHFaH TEKHCAHK
KoopauHartadap Gowu — O (0, 0, 0) HyKkTadan YTanu.

2°. As£0, B0, D=0, C=0. By xonna 6uz Ax+4 By D=
=0 Teurnamara sra 6y1amu3. By TenriaMa Gunay aHHKAAHCAH TEKHCIHK
Oxy KoopaunaTtanap TekHeawrnaa Ax+ By+ D=0 TYFpu un3uknan
yTyBYn Ba Oz YKHra Mapadnies TEKHCIHKIHP. '

3°. B=0, As:0, C=0, D=0 6ysran xomna Ax+Cz+D=
=0 TeKkncauk Oxz KOOPAHHATA TEKHCAWIHAA Ax+Cz—|-D=0 TYFPH
YuznKaan YT, y Oy Yxura napannen O6ynanm.

4°. A=0, Bz=0, C3=0, D3=0. By xonaa (1) texrnama By+ Cz+
+ D=0 kypunuwra kenud, y Oyz KoopAuHaTanap Tekucauruaa By
+Cz4+ D=0 tYrpu uusnKAan ¥YTysdu Xamga Ox ¥Kura napaiaed
TEKUCARKAHP.

5°. A=0, B=0, C#0, D=0 6yacun. ¥ xoaza (1} renrrama Cz+
+ D=0 xypuuuiira sra 6yau6, y (Oxy KoopiHHaTanap TEeKHCAWIHIA
napadJed.

6°. A=C=0, B:,eO D=0 6yacun. by xonza (1) tenrnama By
4 D=0 KypuuHWra 3ra 6¥nnb, y Oxz TekncaHrHra napadnen 6yaaau.

7°. B=C=0, A#0, D50 6Yaran xonga (1} tedrnama Ax+ D=
-0 Kypunnwra sra 6fand, y Oyz vekncnurkra niapasdsen 6yaans.

8°. A=B=D=0, C=#
=0 6yacud. by xanpa (1) Teur-
aama Cz=0=z=0 KypuHHuIra
sra O6yau6, y Oxy TEKHCIHKHH
"donanaian.

9°, A=C=D=0, B+
=0 6Yacun. By xonaa (1) Tenr-
JaMa By=0=-y=0 KypuHullra
sra OFau6, y Oxz KoopauHaTa
TeKHCAUTHHA Honarainu.

10°. B=C=D=0, A=
%0 6yacun. By xonna (1) TeHr-
aama Ax=0=> x=0 x¥puruilira
sra Gyan6, y Oyx KoopanHaTa
TeKHCAUrHHY udofanainn.

2. A0, B0, C+0, D=+

53 au3na () 6¥ncun. by xonga (1) teuraama
S T A ‘
. ) A 8 ¢
KYpaitnlira Kenadau. by epaa a== — 5 b= —5 =—7% {2) Tenr-

Aamuda y=0, z={ Jdecak x=a 3KaHJAUTHHH Kypamu3. DBy 3ca
(2) eKHCTUKHHHT Ox YKHHH x =@ HyKTana kecH6 YTHWHHH GHanupany.
Ayt WwyHra yxwaw x=0, y =0 éxn x==0, z=0 feiinaca, Kapanaérran
TORHUIMKHMAT Moc paBuiiza Oz YKHAH z=¢ HyK‘ra,r_la Oy YkHuu scay=>
HYK7:13a KeCHLIMHH aHuKAaian (54- yd3ma).

) Tenraama TeKUCAUKHIRE Kecmarapiazuren2agnacy feAnnann.



Pasona
Ax+By+Cz+D=0
A+ By+Cz+ D=0 (3)

TeHrnaMadnap Sunan annkaamran T, Ba Ty Texkncawknap Oepwiarau
Oyacuu. By uKKu Tekncauk napassen SYAdIOH yuyH

4 B, C

—_—— —— = — *
Ay By Cy )

wapt GaxKapHAHIUK 3apyp Ba eTapdn.
T, Ba Ty TekUCAHKAp Y3apo NepneHankyasp OVAHIUH YYYH 3Ca

A|A2+BlBg+C[CQ=0 (* *}

wapt GaxapuAHIUKH 3apyp Ba eTapaniHp.

Mucon. Ywby 2x+ 4+ Cz=0 Tekucauk € napameTpHHHr KaHaai
KuiiMaTaapuia 4x+ 2y + 2 =0 TeKHC/IHKKa NapaJien Ba nepleHAnKyaap
OYIHEIHHH AHHKJAHT,

Bepuaran tekucanknap yuyn A(=2, Ae=4, Bi=1, By=2, C,=C,
Cy=1 skaHaurnuu 3wTHOOpra ofrad Xonaa (*) dopmynanan doiinana-

2.1

HHO TONAMH3: ngz—?#{,‘:—; Ulynaa# knau6, C=—; Gynrania

TeKHCAUKNAp Mapannen Gyaaiu.

Dupp 6y TEKHCAHKIZPHUHT REPNEHAHKYJIAPIHK WAPTHHHHT GaXKapH-
JHIIHHKA TeKwupamus. (**) dJopmynara kypa 2-44+1.24-C. 1=
=0 6§aub, 6ynaan C= — 10 keand uuxanu. lemak, C= — 10 6yaranna
KapafnaéTrad TeKHCAHKNAp MepneHAHKyaAsp G¥rap Ikad.

3-§. da3zona TYFPH YM3HK BAa YHHHI TEHIAAMACH

IlekapT KoopAauHaTaJaph cucTeMacHaa
A1X+B;y+C|Z—|—D|=0,
A2x+Bgy+ng+D2=0‘
TeHraamajnap 6uaan avukngaeran T, Ba To Tekucaukaap Oepuaran’
6¥ncuH. Kapanaérran 6y TeKHC/IUKJIAp y3apo napadaea GyJAMacuH.
Pasuranks, 6y xoana ynap Supop TYFPH UM3HK 6ViMua KecHla . By
TVFPH YH3HKHH yLWOy
{ A|x+3|y+C12+D|:0.
A+ By +Cz+Dy=0

CHCTeMaHHHI euuMAapu TynaMuaaH H6opart ae6 Kapall MyMmkud. Ty sa T,

(3)

A B C
TeKHCAHKAAD ¥3apo napaanen G6yiMaranH yuyH 4—'=?l=ac—I TeHI-
e 2 2 .
" " B,
AuKagap OWp BaktAa Gaapuamaiau. Papas Kuiaiauk -—;&-B—
2z

GyAcH H- Bu3s 6- 606aarh 4- §2a (3) KYPHHHIIAATH TERHIAMANAD CHCTEMA-
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CHHH e4Mll MacaJacH GHIaH WyFynanakrad s8HK. Mabaymkn, 6y cucteMa
4eKcH3 KYm eunMra sra. By eunmaapHH Tomu yYyH HOMabAyMAapaaH
GHpHHYM, MacanaH z HUHT TaflKHNaHraH 2z, KAAMATHHH O1aMH3. 2
KaTHAWIFAaH Ba 0304 XalJdapHH TEHIJIAMAHHMHI YHT TOMOHHTa YTKa3uG
(3) cucreMaHu

{Alx"'Bly:_Dl_Clzl]' (4)

Apx+By=—D,—Cxy

. " . A . B [{A B,
KYpHHHHIAA HPOAAJMAHMHI, — —
yp A2 B2 A2 Bg

ybrubopra oaub (4) cucremaHd x Ba y ra HucGaTaH euamus:

9&0) MyHocabaTHH

—D,—Cz B A —D,—Cz

—Dy=Cy2, B, A, —Dy—Cyzg

x= 4, B, ¥ = A
A, B, Ay By

Zo TA MOC eUUMMAPHHU Xp BA Yo OpKand Searwhaiank. [ynaai kuans,
(3) cucremaHmMHr (X9, Ho, 20) €UYUMHHH TONAHK. JHAH 2o ra TYPJIH
KuitMaTnap OepHil OPKAJH CHCTeMaHHHT KOATaH YeKcn3 KYO eunMJapw-
HHHT ToNMAMWH paBlian. Jemak, (3} cHcTema ednMnapn opKanu
HpolanaHafuran TYFPH UM3HK HyKTalapHHH aHHKJAW MYMKHH 3KaH.
Macana wy TYFpu UH3WK TeHrAaMacuHu Tonuligas ubopat. Kapaaaérran
TYFpU YH3HKAA M (X, 4o, 20} HYKTa OHaH Gup KaTopaa HXTHEPHIT P (x, y,
2) HyKTa onafiJHK. ¥ xonna Oy HyKTaJapHHHT KoopAuHatanapu ) Ba Ty
TEKHCJHK . TEHVIAMANAPHHH KaHOaTJNaHRTHPajH:

{Alx0+Bly0+Cizﬂ+Dl=0v {A|x+BIU+CIZ+D1=0,
Ao+ Boyo+ Cozo+ D,=0; Ax+ By +Cz+Dy=0.
By éHCTema.ﬂapﬂaH KyfHaard CHCTEMaHH XOCHA KHJAMH3:
{Al(x_*xo) +B{y—yo) +C(z2—2¢) =0,
Ag(x—x¢) + Bo(y—yo) + Colz —20) =0.

A B
|AI B] =0 6yaranHn yuyH 6y CHCTEMaHH (x-—xg) Ba (y—ip) ra
2 2
nucbataH eunl TonaMua: &
B, € ¢ A
32 02 ) CQ Ag
X—%o="17"F (z—z¢), Y~Uo= T4, 5,1 (z—2o) .
Ay By Ay By

By reBrauknapaau M (xo, Yo, 20) Ba P (x, y, 2) HYKTanrapiaH yTyBYH
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KyHAuaarn TYFpU 4H3uk TeHrnamacura sra Gi¥mamu3

K—=Xy Y—=%h I3
By o — & A 14 &
B, ¢, C, Ay A, B,
By epaa
—Dy—Ciz B 4 =b=Cy
—Dy,—Cyzy By Ay —Dy— Gy
Xy = -AI B, v Ho= A B,
Ay By A, B,
_ymﬁy
B, C, / C AII lAa B, :
= [, =m, = N
B, C, C, A, A, B,
-Bearnaawiap épAaMUIA OXUPTH TEHTAMKAAD
X— g ¥ — ¥ z—z,

= = | (5)

{ m 2]

Kypunuiwnra kenagd. Onataa (5) TEHIAAMA THFPU YUBUKHUNS KANORUK
TeHeAaMacy RednaajiH.
Arap (5) renrnamana

Jc—!xU _ !-j;yo - z—;zo =1 ({ER)
Ae6 oicak
x=x,+ I,
y=yot+mi,
z=zy+nt

TeHFAAMaaap CHCTeMack Xocus SYAaan. YHW THrpu qusukrunz napa-
METPUK Tenaamacu Aeludaanu, OyHia ¢ -— nmapamerp.
Mucon. Yuby

{3x+23+4z——1 1=0,
2x4+y—3z2— =0 '

TEHI1amManap cHcTemMacH OUNAH AHHKNAHraH TYFPH YH3HKHHHT KaHOHHK
TEHTJTAMACHHH TOHHT.

ABBaJO TYFpH UYU3UKHMHT OHpop A (Xg, o, 2) HYKTACHHH TONHE
oNaMH3. BYHHHT yuyH 2p'= | a2G Taliunnab, Sepuaran cucreMalaH yo=2,
Xo=1 3KaHTHTHHA aHngIaliMu3. Jemak, TYFpu uu3nkaAaru A HyKTa xo=
=1, yo=2, zg=1 Koopannatajapra sra.

3HIH

Ai=3, Bi=2 C=4
As=2, Bo=1l, C:=-—-3
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SKAHAHTHHN 3bThOOpra oMo

X—Xq _ Y¥— ity L Z— &y
i B8, € <, 4 A, B
I B, G C, A, Ay By
v . x—1
TeHIHKAApA4H H3J‘IaHaET[‘a_H TYFpH HYHIHKHHHI TeHrAaMdACk — T =

y—2 z—1 . "
= 77 = 0 KypuHHiina 6)’.?1HLHHHH TONaAMH3.
7 .

4- §. da3oma TEKHCIHK BA TYFPH YH3UKAAPra OHA Macaaanap

bua 6y naparpadua daszonarn TYFPH YH3HK Ba TEKHCIHKKA OHA 6ab3H
Oup MacanadapHu Kapaiimna, bBywaa kKenTHpnaran racAMK.JIapiaH
AKPHMIAAPHHHTHHA HCOOTAARMHI

[*. HykTanad TekHCAHKKa"a Macodpann Tonuw.

Pazona

Ax4 By Cz+ D=0

TeHrnaMa Guaak Sepiarad 7 resyCARK Ba Oy TEKHCANKAA éTMaran F (x,
Yo, Zp) HYKTAHH Kapailauk. P avkeazan 7T rencaAWKKa TyWmpHIcan
OePUCHAURKV.IAR YIVHAUTH 6% dykricidan 7 feruciuikkadya macodasi
Sumanpasn. By Macoda Kyinaarx
§Ax, + By + L, I )
= — == 5 (o)
Valeaie et

dopmyna Gunak Toimnaany { (6} dopmviaann KEATHPUS YUKAPHLL MA3KYP
xuroduUnHT 12- 606HAa HyKTadaw TYFPH un3WKKava OVaran macoda
POPMYMACHHUAN  dChHOTHAATH KalOW MYJI0XA344ap €pAaMHAA  aManara
OIIHPHAAAN) .

Mucoa. Yy P (0, 0, 0 nvxranan -—é—-}-—f;-—{—jzl TEKNSARKKA-

vy 6arain Macodann Xucobaanr.
bepnaran TeKHCAHK TeHTIaMacHin 6x + 4y 32 — 1 2=0 K¥puuruaa
€3u6-onub, (6) dopmyna épaamuia TonaMu3:
162040456~ 12 12

NET T e ENTT I

i - 2

Hemak, Gepuaran HyKTalas TeKHCJAHKKa4a 6yarad macofa p = —\;Tj_-l-
GyramM.

2° ¥4 HyKTalaH YTYBUYH TEKHC/JHK TEHraaMacH.

bus 12- 6o6aa uKKH HYKTalad YTYBUW TYFPH UH3HK TeHrAaMacHHH
KeaTHpud 4HKApAHK Ba yprauiuk. XyAay wWwiyhra yxwaw ¢asofa Gup
TYFPH HU3HKKA Tervwau 6¥nmaran

Py (i, gy 21), P2 (xa g2, 22), Py (xa, Y3, 23)

-
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HYKTaJapaaH YTYBYM TEKHCAHK TEHNAMACKHM KeJTHPHG uaKapnld
MyMKHH. By Tedraama
X—X; Y~ z—2z,
Xo— Xy Yol 2y—2;} = 0 (7)
kypuHHIIAa 6Ynadu. a4 =¥ r—:
Mucoun. Yuwby P, (0,0, 1), P, (0, 2,0}, P, (3,0,0) HVK‘[‘aJ]apﬂaH

VTYBUH TEKHCAHK TEHNIAMACHHK TY3HHT,
{7) ¢opMysara k¥pa H3/aHASTTAH TEKHCAHK

X=f y—-0 z—1
0—0 2—0 0—1]=0

3—0 0-0 0—1 :
Texraama 6unan ndonananany. by neTepMuHaHTHH XHCO0Aa6 TONAMH3:
2x+3y+62=06

3°, dazona UKKH HYKTAafgaH YTyBY4H TYFpH HH3HK
TEHrAaMacH. -

Dazona A (x), Y1, 2:) Ba B (X2, y2, 22} HYKTaAApUAH Y¥TyBUN Bupop
TYFPY yn3nk Gepuaran 6yachd. by ynankaa uxteépnit C (x, y, 2) nyKra
otamps (58 yuamal. A, B, C nyKraaap 6up TYFPH YH3AKAA ETFaHJIHKTH
caBabay yaapHibr (xy TEKMCTUKIATH NpoeknHatapk 6yaran A7, B, C’
HyKrtatap xam Onp 1YFph iu3nxaa €raau. Byuaan sca

X=Xy Y—i
Xo— X H:— U,

w X —X; "l 1
= () éKH =
*g—X e iy

MmyHocabarsapra 3ra Oyaamns. A, B, € HyKralaphunr Oyz, Oxz

KOOPAHHATa TEKHCAHKMapPHAarH pocKUHAAaDH YUYH XaM MOC papHuUiaa
=, =2 K=-x; I—z

[Pl TR FE TR R g

TEHINTHKAAD VPAHAUAHD. XOCHA
Gyaran  TEHTAHKIAPHUHT  Oup 7
BAKTAA 6aKapruAHILUHN ILTHOOD-
ra oiud ToMaMH3:

X=X} ¥4 2z

Xg— X, Ha—H) zy—z ¢ 2
by asona Gepuaran nkku nyKra- /
RAaH VTYBUM TYFPH YHIHK TeHAa- ! |
MaCHAHP. 9 : i

. ] i
| 1
|

4°. TYyrpu un3uk Ba Te-

KHCAHKHHHT TNapanafeaq- : :

AHK Ba NePNeHAHKYAAp- S

JHK ajoMaTnaph. 4
A

Buara — 0 . Y7% __*—%

nt n .
TeHrNamanap  Ouwnad  aAHHK- 55- unama.
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JaHral TYFPH YH3HK Xamia Ax+ By+ Cz+D ) Tekucank GepuaraH
GyacHR. By TYFpH 443U K Ba TEKHCAHKHHHT ¥3apo napaaien 6yaHWY yuyH

Al4+Bm~+Cn=0

TEHFAHKHAHT 6aXapHIHIIKM 3aPyp BA €TAPINAHD. YAAPHAKT ICPNEHIUKY-

B
asp GYAHWR yuyH 3ca T == — == — TEHNIHKRAPHAAT 6axa pUIALK 3a-

pyp Ba eTapau. :
' 5°. ®azona HKKH TYFPH '-IHSHK.HHHF napaafefaHK Ba
NepneHAHKYNAPAHK luapTaapy.

Buzra ywéy

r—X 4—Y 22— X=Xy H— 4 T2y

== {10)

Tenraamanap 6unan udponananraH HKKH TYFPY UHakK Oepuaran 6yncnn.
HMkkuta kKoMIIanap TVFPH YH3HKAAPHHAT ¥3apo napanieiHK WapTH

; n
—=—-—=n— TEHLNUKAAPHUHT GB}KHPHJ'IH[UH,{LBH, NepiedInkY AAPIHEK

wapiH 3ca .
' Mg-i—m.mz-l-mng:[)

TEHTAMKHHAT Da>kapHayinial ubopataup.

Huww TYPPH YM3NKHHHT KOMOAHAPIHK WapTd Gaxapuica, y xonaa
YAAPHUHD ¥3apo Napaanden Gasuuy éxu 6Hpop P (%0, Yo, 20} HYKTana
KeCHIIHINH KeJnG YHKalH.

Papaz Kuaaitauk, 6y TYEpH uu3MKAap Yaapo napaajen 6yacuu.
¥ xonpa Oy napaaden TYFPH UM3HKAAD OPKAdH VTYBUH TeKHCIHK
TeHrlaMacH ywbdy

r—ux, y—4, Z—z,
Xy =Xy Yo—Y, 23— | =10
) Ly 1,
Kypuiuwira sra 6ynann. Arap KKk TYFpH UH3HK P (o, yo, zo) HyKTada
KecHWwca, 6y TYFPH YHIUKIAAD OpKaau YTYBUH TEKHCIHK TeH[VamacH
X=Xy H—lHy 22
L m ny [=0
ly My fly

Kypunuaa Gyaann.

6°. HyKTanaH TYFPH UH3MKKA MepreHLRKYASp Te-
KHCAHK §TKa3mulL

X——Xo_y—-‘q‘-} LRy
i T m T

~Paszona P (%, 4, 2,) HYKTa Ba TEHrMKNap
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6unaH avuknaural L udsadk Gepuaran OYICHH.
P nykrazad yTyBud [ UH3IHKKZ MepileHAUKYIAp GYAraH TeKHCAHK
TeHrAaMacH

Hx—x)} +mly—y) +nlz—2z)=0
K¥puHraz 6¥naau.
7°. HyKrtanaH TYFPH YH3WKKava 6¥aran MmacodaHnu
TOoNH I,

XX, y— z—2 N
o _ Y% _ ® TYEpn uM3MKKavYa

P (x1, th, 1) HyKTajas

/ m n
6ynran p macoha yuby
=% ¥—¥ I 2+I h—¥ H—z IQ ' 7—zy X —xg | ?
pg . o m m n n f
- Bt m?en®
¢opMyna épiaMnaa TONHJALM.
Mucon. Yusy P (0, 0, 0) HykTanas
' x—l___y—l_mz—l
T2 T3
TYFPH uH3MKKa4a GVarar macoda XHcobaaHCHH.
IOkopugaru teHraukaan
t 12 (S L2 :
s _ |] 2| +|2 3[ +|3 ;I Pt 3
o 1242243 - o7

3 .
AWHH p= \{ F SKAHJHTHHH TONaMH3l.



I15-BOB
HKKHHY#1 TAPTHBJIH CHPTJIAP

Maskyp 6060a HKKUHUN TapTBAN cupTaapaal — cepa, 3NAHDCOHA,
runepbononl, KoHyc, napabonoHA Ba UHJAMHADHH KeJATHpaMH3 Ba
YAapHHHI XoccafdapHHH YpraHamua.

1-§. Cdepa

Q®asona Jexkapt KoopauHaTanap cucremackui onaiink. [y dasoaa
oupop M {a, b, ¢) Hykra Gepnarad 6¥acun. M (a, b, ¢) HyKTaaas 6up Xun
r Macodala KoitnaliraH MHYKTaJapHUHT FeoMeTpHK YpHH cgepa
nefinnagn. Bynoa M Hykra cepa maprazu, r 3ca cepa pagnycHIKP.

Hemak, cepagary uxTuépuii P (x, y, z} HyKTABAH YHHHT MApKasH
M (a, b, ¢) ravya 6yarad Macoa xamMma BAKT r Ta TeHr. Pazofa UKKH
HyKTa opacufard macoda Qopmynacura kypa

V(x—a) (g —b) 4 (2 —0) *=r

Gynanu. By TeHIVIKKHHHT Xap HKKH TOMOHHHHM KBaZpatra Kytapub
TonaMu3:

(x—a)+(y—b7+(z—c)’=r" (1)
Ilysnai kuau6, cpepasarn nXTREPHI HYKTaHUHT X, y, Z KOOPAHHATaNA-
puHM GOFAOBUM Tenraamara KeiAukK. Dy Tenraama mapkasd (a, &,
¢) HyKTa, paduycu r ra TeHT 6¥nrad cdepa teHrnamackaup. Arap coepa
MapKash KOOPAHHATA BolIKAA, AbHH a==b=c=() 6}/ca, ¥ XaNka YHUHT
TeHrJaMacH

| ety t2=r (2
"gYpunuiira sra 6yiafu.

2-§. annnconn

b3 wMa3skyp Kutobuuur 13- Bo6uaa MKKuHYUM  TapTulam  3rpH
YHIHKIAPHUHT KAHOHWK TEHIV1aManapH Ba yNapHHHT COALA X0CCaNapHHH
ypraHiuk. KyMiaaaH mapkasn KoopanHaTa Gowinaa, paarych r ra TeHr
OyJaran aiisanany O, YKH 6¥iinat CHKHW HAaTHKacHAA JHNC BA YHHHP
TEHIVTAMACHHH XOCH/ KHJHII MYMKURJUFMHE KYpauK. Y6y naparpadaa
6u3 Wiy ycya Ouaad AJMICOHA TYWYHYACHHH KHPHTHW Ba YHHHT
TEHIAAMaCHHH KeATHPHO YuKapHt OHAAH WYFYIAaHAMHA3.
w Chepann  y3apo nepneHAUKynap yuta #HyHanuw OVimua TeKuc
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nedopMannanall (4y3um KM CHEMIW) HAaTHXAcHAa Xocua 6yarap cHpT
saauncoud nefinnann.
busra yw6y

Py t=r (3)
TeHrnama Gnnal anHkaanran ctepa Gepraran 6yacuy. Papas kaaadliauk
OKOpHaa Kaha stuaran nedopmaunn Ox, Oy, Oz ¥yKaapu 6¥inad moc
paBpuaa ky, kg, ks (>0, i=1, 2, 3) kosdpPutlvedTaapra sra GYACHH
(Ox, Oy, Oz $knapu 6§it1a6 Moc papHlLAa &, ks, ks MapTa UY3HIL €XH
CHKMill amaara owupuiacit). By nedopMaluns HaTHXKacHAd 3NNHOCOHA
xocun 6yanb, chepannur M (x, y,z) HykTacu sanunconasarn M’ (x, y, )
HyKTara yTagd. Arap HyKTaHHHr JedopMaUMANallIaH KeHWHrH SIHTH
Koopauuaranapun (X,Y,Z) 6unan 6earnnacak, X=~\x, Y=koy, Z=haz

udoaanapra sra 6¥namus. By TeHrukAapaaH x:=ki, y=‘kym, z=-=
. | 2 3
6yan6, yaapuu (3) Tenraamara Kj?ﬁcaf(
1 z? 9
k2 + k2 =r

Tedrnamara sra Gfnamus. Arap a=k|r, b=ksr, c=kyr Gearnnawnan
KHPHTCAK, ytuby

TEHTAaMa  XOCHA 63“!.:1311;1. (4) TEHTAAMA  SAAUNCOUORURE KAHPHUK

Teneaamacy Refinaany. a, b, ¢ CoHAaD 3NAHNCOUARMHT ApuM fraapu ne6
aranann (56- uusma).

58- upsma 57- unama

DAARNCOUHAHRURT XoccaaapH

(Dapas KHAARIHK lIeKapT KOOpAKHATANAPH CHCTEMaCHZA —.,+
>
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b4 2
Z
+—§5+—~2—=I TeHraaMa OGuNaH aHHKJAAHCaH AIHOCOHA  Oepuirad
i .

GVacKH. )

1°. Jaauncona KoopannaTa YKAapura HHCGAaTaH CHMMETPHKLNP.

2°. Jnauncoun KoopamuaTta YKaapuuu: Oy Ykanu (a, 0, 0), (—a, 0,
() nywranapaa, O, yxunu (0, b, 0), (0, —b, O) HyKranapaa, O, YKuHu
sca (0,0, ¢c), (0, 0, —c) HyKTanapHH Kecakn.

3°. BAnUOCOHAHNHT {2 = A} TEKHCANK GU/aH KECHLLIMACH 3MIHNC 6Yaus,

2 2
x I/ o "
YHUH[ TEHTJAaMacH ——2--|——~—i2 = | — = K¥puuuwira sra 6ynanu.
[ &

3- §. MMapaGoaoun
Oy, Tekucnukna yuby
x'=2pz, y=0 (5)

TeHrnama Ouwjan Oepnarar mapaGonalu Kapaftauk. By napaGonanm
O; ykd aTpoduia  afitaHTHPHIIAAH XOCHA GYarah cupTt napabosoud

(aflnanMa napaGoroua) Aefiniatu.

IHIW napadoioHl TEHTAaMacHHH KeATHPHO duKaphl GHAAH WYFYA-
naHamns [lapaGonouwana nxTHEPHE M(xo, yo, 20} HyKTa oaub, 6y
HykraaaH O, yKKa nOepueHIMKYAAp z=2, TeKHCIHK YTKa3amu3. By
TekucauKk (5) Terraama Guaan Gepuaran napabosonann N{x% 0°, 2%
HyKTaZa kecalus (57- unama). :

M Ba N uykranapuuHr OHD TOPH3OHTA/ TEKHC/IHKAA ETraHUHH
ybrabopra oncak CN=CM 3KaHAurHHH, ADHH YNAPHHHT GHTTa ainana
paanycH Gyanwundn tonamus. [Memax,

" I
Xop= \/x0+y0 (6)
MyHocabat  Ypusannup. DBy Tewrauken (5) rTedrnamara Kyicak,
24 yi=2pZ, 6ynaan. Hemax, napaGononanard HXTHEPHA HYKTAHHHD
KOOPAHHATAMAPHHH GOFNOBYH
2 2 )
x4y =2pz (7)
TeHraamara kenamus. Qnartaa (7) Tenrnama adasaumng napad osroudnume
KQHOHUK TEeHZAQMACH ACHHIAAH.

Bus wkopuaa Gab3u GHp reOMeTPHK WAKANAPHHHT XYCYCHATAAPUTA
Kapa6 yJapHUHT TeHriaMadapHHH KeATHPHG UYMKapAHK Ba aCOCHH
XoccadlapuHl YpraHank. ‘

JHAH reoMeTPHK LWAKAJMAPHH YJAapHHHr TeHMMaMajapH  opKaJau
TabpHpAab, afipuM XoCcCaJapHHU KeJATHPAMH3. .

Yy 22=%+% TenrjnaMa OGunan aHHKJARFAH CHPT 3AAUATUK
[
rapadoroud AefuIAIH.
2 2
Funepboarux napaboroud pesd, 22=L+-"§3~ TeHrfAaMa GuIaH aHuK-

a?

«JIaHTaH CHPTFa alTHAAdN.
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[lapabonOMAHUHT XOCCadapH

1°. ¥Ywby x+y2-—2pz TeHrnama Guaad Oepuarad afnaHma
n.apaﬁoﬂouﬂ O yKHra Hucﬁa’rau CHMMETPHKAND.

o

2° 2z= 2,—|- 7

{z=h>>0] TeKHcAUK GHIAH KecHW HaTHKAacHAa ywWwoy'

I
__2 =
3AHIC Xocua G¥aaau.
2 2
3. 2z= 2 — —9-2,- TeHrNaMa Gunad Sepunirad rafepGoink napato-
a* b )
" o e
JOHIHK [z =h] TEKHCIHK €pAAMHAA KECHJCA, KECHUMId —5 — W= 2h
@ 2

rifepBona xocna 6yaanm.
4-§. FunepSononanap
y[uﬁf
.

A
TEHTAAMA OWJIaH aHHKIAHTaH CHPT 6Up HAAAAAl eunepboaoud NeAuanu.
by epaa a, b, ¢ rulepboacRANHHT APHM YKJapHAHD.
Yuby
2 2 2
X £
e Tl
£
TeHriaMa OHAAH AHHKAAHCAH CHPT UKKE Raarand 2unepboroud e
aranann.

Funepﬁononﬂﬂuur Xxoccadnapsu

[}

K :
1° ymﬁy + y — =5 =1 Tenrnama Ouaan Oepuaran Gup
s
% 2 A
nannasu runepbononany z==h TekHcant — L = SJHIANC
u b

6yHn1ab xecaau. Kymnanan, A=0 ra sHr KUUHK 3JAIHNC MOC Kenud,
{A] Youwu Bumal yHFa MOC 3AJIMNC XaM Kattadawus Gopaau (58- una-
Maj.
@ 2
2°. ¥y -% — = runepfotain Q. TekHcaukaa Q, YKu aTpo-
a7

2
L

2]

: 2
‘. X
duna aifnantupuuinan -~ +
a

Zz

= = | runeplonond xocun Gyna-

o Ics:
[ =] [

An.
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° < ?
3.ym5y?+§-% = |

TeHraaMma OunaH Gepuaran Gup
Aagnaty runepSonoHARN Y= | k| ==
b TekMcIMK OHAaH KecHIU HaTH-
®acuiaa ruflepbona Xocud GyIaau.
y=I|hl=b 6Gyaran xoaga Ke-

X z X F4
CHM _— —— B —— 2 = -~
AMia —+— =0 T = 0 -

TYFPH  UH3HKNAP XOCHA G¥aaaw.
Xyaau ttykra ¥xwauw (4] =g 6§ca,
Y1200 Y% —

Kecumaa 2 + C_._{J, 5 . = 1]
TYFPH YHIHKJAD Xocua Gynaan. v

4°. Bup maananm runepSodio-
HAHKHT Xap GUP HYKTAaCHAaH HKKHTA
TYFPH YU3HK YTanu. 58- yuama

Onataa Oy TYFpH Un3nKAAD rHNEPOOIOHAHUHT RCOBHLAGHN Relinaaay
{59- unama).

59- yuama , 60 unama

5°. MKk maanann renepboNOMAHH 2=/ TEKUCAHK OMAAH Kecul
HATUHECHAZ KeCHMAa

W
(2

2 s
P
a b

AMBE Xocun 6ynann (60- wusma). Arap 4| <Zc 6yaca, Kapanaérrad
CHPT {z==h} TEKHCTHK GRAaH KecHIMMaHIH.
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Yy
Fra w0

TeHrsiama Onjal AHWKJIAHTAH CHPT Konyc 1e6 atanafu,
Xoccanapwu .
1°. Arap P (xu, Yo, 2p) HYKT@ KOHYCT@ TerHuwln 6yica, v Koila Wy
HYKTaJaH YTYBUH
x==xol, ¢=gl. &=2ul, ((GR)
TYEPH UH3HK XaM Kouycra teruwir 6¥anaan {61- yuama).

Oaataa 6V YM3HKAAD KOHYC fcosuuAqpu JeHHAa N,
2°, Arap KOHYCHH Z==h TeKHCAHK OHNAH Keccak, KecHMAa

2 2 2
S+ L= £ snawne xocun 6¥nanu.
a b I
7 61- Wn3Ma
62- yusma
\ T . |
o )
-~
¥4
& X ; A
-~
/ \ L
g >,

3°. KonyeHn {x==h} éxu |y =h} Tekucauxkaap Gunad kecHll éplaMHUia
Kecumia rufepfonhaniap Xocun 6yaany.

6- §. Hkxuuun Taprubiam cHpTHAPHHHT YMYMHH TEHFAAMACH

Buaz aBBanrn naparpapnapfa HKKHHYHR TapruOAH CHPTRADHHMT
KaHOHHK TEHraaManapH Ba XoCcajapHRn ¥prauink. Arap Oy TeHFAaMa-
fqapra 3LTHOOD Geprak, yaapHuHr

Axt+ By + C2+ 2Dx2+2Eyz+ 2Fxy-+ px+qy-+rzte=0  (8)

EVPHHUILAATH TeHLNAMAHUHI XYCYCHH XONAapH KaHAHTHHH KYpamus.
{8) TOHrNAMA UKKUHHY TAPTUOAU CUDTAGPHUNZ YMUMUL TEH2ZAAMACH
Aeltvaann. - '
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Arap (8) TenrnamaHuur Han ToMoHH F (X, y, 2} opKaad Gearnaauca,
Yy XolAaa YHH ' '

Fxy 2)=0 (9)

KYpuHHIIAS é3HIE MYMKHH.

Jdemak, yMymMaH aiTraHZa HKKHHUH Taprubau cupraap F {x, y,
2} =0 ukKkunuy Rapaxadn anrebpank TeHrnama Ounad aHHKIaHaad.
Xyaau TekucaHkAarkn Kabm, Oy epna Xxam (8) TeHrJaMaHH KaHOHHK
KYPHHHIITA KEATHPHIL MacadackHy XaJ 3THIL MYMKHH.

Arap 2- Taptubau cupt renrnamacu F (x, y, z) =0 aa y3rapysuu-
Jdapaan GHPOpPTACH HINTHPOK 3TMaca, OyHaal CHPT UHJHHADHK CHPTHH
ndonanaiian. Macanan, wwianHApuk cupt F (x, y) =0 Tenrnama Ouaan
Sepusrad 6yacuH. YHH reoMeTpHK TacBHpaall yuyh F (x, y) =0 4H3HK
rpadurn Yn3uand, yHUHr Xap Oup HykTacuna O, YKuTa nepneddnkyasp
- YM3HK YTKasunaau. £ (x, y) =0 TeHrMaMa KYPHHAHIWATE Kapal HKKHHUH
TapTHOMM UHAHHAPJIAD KyHHAary typaapra GyjadHamau:

2
63- unama

~

1

}

~~._ !

AN /”“:
/ [ } X

i

/ |

[}

/ )

|

D¢

1°. ¥Ywbdy .

n’\di (l\-
+

°'m|":m
I
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TEHrAiaMa OWJIaH aHWAKAAHTaH CHPT JAAUNTHK HuAurdp neifnnain
(62- unsma).
- 2° Yuiby

o

=1

£ _ Y
a? »?
TeHrAaMa OulaH aHMKJaurad cUpT 2unepOoauk yuaundp Helnnain
-{B63- ynama).
3°. Ywo6y
yi=2px
TeAaraama Gunan udosanaurau

CHPT 3Ca napaboaur yuaundp
Aedunann (64- unsma).

F4

64- ynsma JN



-1- §. Bexkropaap ¢asoch.
BekTopaap ycrHaa aprdMeTuK amaanap

. Arap a BekTOpHUHT OolinakFUy HYKTach xoopanrarasap Goww Ounan
ycTMa-ycT TyHraH OY/ica, YHHHF OXHPrH HyKkracH (asoda OHpop
M uykranu anukaafiau. Ba akciHua, dasoaarn Xap Kaunaai M sykrara
OM wexrop Moc kenanu. Hemak, GyHaai sexropiap tynaamu 6uaan y4

ynuopau (asonarn M (x, y, 2) HyKTajap ypracuna ¥3apo GHp KHAMATIH
MOCAHK YPHHAH 6¥an0, 6y y4 YAYO0BJH R? hasora sexropaap Pasocu xam-
aetinnanu. Wynaai Kuau6, @ pekrop Y3HHHHD KoOpAHHaTatapu (X, ¢,
z) Guiad aHWKJaanaaw Ba @= (x, y, z) Ka6u Gejnruaanann.

Bexropiap ¢asocnaa a=(x, y, 2), b= (¥, ¥, 2’) BexkTopJap Ba «
ckaasp cod Gepuarad 6yacuu. Kyduparn (x+x', y+y', 2+27) BekTop
@ Ba b BeKTOPNAPHUHT duFusduct AeHNTalH Ba a-+ b kabu Gearnadann.
Hemak,

at+b=(x+x, y+y, 2+2).

P

67- ynama . 68- upama

a Ba b peKTopsiapHHHT adupmacu 1eb, (x—x’, y—y’, 2—2’} BeKTopra
afiTunann Ba @—b xa6u Gearnnanaan. Memak

a—b={(x—x, y—y,6 2—2". ' - e

. G BEKTOPHHHT o coHra K)"maﬁmacu ywoy (o, oy, oez) BeKTOp GHAaH
AHHKAaHaH, ADHH )
a-a=(ax, ay, xz).

Bekropaap ycTHAAa KUPHTKATAH amaniapra HucbaTak KyHuaard xoccadap

VPHHAH:
1°. a+b=b-+a (KOMMYTaTHBIHK XOCCAacH).
2°, a4 (b+c) =(a+b) +¢ (accouMaTHBIAHK XOCCACH).
3. at0=a
4°. Xap Kanpad a BeKTop y4yH wyHaai & sexktop masikya 6¥.1ub,
a+b=0 6ynagn.
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& BEKTOp @ ra reckapu sexrop feftunaik Ba — a Kabu Seqrnjanaiy.

5°. a(a+b)=aa+ab, '
(e Pla=na+pa (AHCTPUSYTHBAMK XOCCACH).

6°. «(p-a) =afa. :

By xoccanapHuHr He6orH GeBocHTa TabpH(AAH Kean§ YHKAAH. DHIAH
BEKTOPJIAp HHFHHAHCH, aliHPMacH Ba o COHTA KYMaATMacHHUHT reOMeTPHK
Ma'bHOCHHH Kapalauk. Buara a= (x, y, 2) Ba b= {x’, ¢, 2’) BexTopnap
Gepuitran Gyacuy, .

4 DEKTOPHHHC OXHPrH HyKracHta & BeRTopHHHT GOWAaHFHY
HYKTACHHH Mapajien Kyuupus KYsiank. YHia. b BeKTOPHHHP OXHPIH
HykTach Gupop € HyKTaHu anukaafiau. (67-uusma). Xocun Oyaran
OC BeKTOp @ Ba & HUHI AHFUHAHCHHH Hdonanaiiau, abHn OC = (x4 x’,
y+y. 2+2). ‘

¢-—b BEKTOPHH TeCMETPHX TacBHpAAW YYyH a—b=a+ (—b)
TeHrMHkaan Qoiitananamus (68- unsma).

Fig
s oty ol f 2
’ Ay
“ 4
<, 1)
EE ALY *
A
5
Ay
",
[ [ X *,
]
o2, <0 £ R
Ed
69- yusma _ 70- uuama

o+ BEKTOPHH TacBupJaall yuyH o>>0 Ba a<C{ Byaran xoanaphu
anoxula Kapaiimns. .

a>>0 6yaranaa o-a BeKTopuuur AYHAAMIOM a BeKTOD HYHANHUIW
Guaad GUp xun 6¥Au6, yHUHT Y3YHIHTH |aal =alal| ra TeHraup.

Arap o >> 1 6y.aca, a BeKTop o MapTa Uysuianm, ¢ << | 6Vaca, o Mmapra
KHACKapanu. Arap a <20 6V/ca, aa HUHT Y3YHIHMY |aal = |l « |a] 6Vaub,
YHHHT AYHaAHIIH ¢ ra Teckapu Gynaad (69- unsmal.

2- §. BeKTOPHHHI NPOEKUMSICH, HYHANTHPYBYH KOCHHYCJAAD

dasona a=AB BekTop Ba HyHanTUpRATaH [ TYFpH un3HK Gepuiray

GyacHn (70- uusma). )

@ BEKTOPHHHI GOlJAHFHY HYKTacH Ba OXHPIH HyKTacuaaH [ ra
MepACHAHKYAAP TywinpaMus. By nepnepAukyNapHAHr | Yu3uKiau
axparraH KecmacHun AB, opxaan Oearwnalaunk. A8, KecMaHuHr
Y3YHJHFH @ BeKTOPHHHI [ YM3HKAATH NPOCKUHACH AefHHAA[N Ba

b np,a = np,AB
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kaln Gearnaavanu. Arap A B\ BEKTOPHUHT HYHaAHWM { HrHl RN WY
6uaan 6up xua 6yaca, nip; AB A\B, HuHF y3yHaurura teur: np,AB =

=|A B, ake xonaa a3ca np,T——JA B,|, 6yaamn. Macanau, 70- uns-
Majla npa wmycGar nwopann, mpb sca MaHpuit uwopaan Gynaam.
PapliaHkH, @ BeKTOPHMHr [ YKKa TNpPOCKUHACH CKAAsdp MHKI0D
6yau6, 6y mukaop a Huur R* Cl)a30ﬂ.a[‘H xonatHra GorauK 3mac. Arap
4 BeKTOPHWHT GolWJaHFHY HYKTacH { TYFPH 4HM3KK YCTHFa Kyuupuaca,
a BekTop GunaH { TYFPH HH3HK opachaa « OGypuak Xocui 6¥aub, Oy o
6ypqa|< @ BEKTOPHMHI [ TYFpH 4H3WKKa HucGaTad oFuwt Sypuacu

" neiinaanm.
@ BEKTOPHHHI OFHLI Gypqaru Ba | yKKa r[poeKuHch opaCHnam
Ky#HHdarn MyHocaGaTHHHT VPHHAHJIUCHHN KYPHLL KHAWH 3Mac:

np,a=|alcos « . (1)
Arap a, §, y 1ap MoC paBHWIAA a== (X, ¥, 2} BeKTOpHHHT O,, Oy, O,
yKaapra HHc6aTaHn ofFall Sypuakmapu 6¥iaca, y xonaa
x=lalcos &, y=|lalcos B, z=lalcosy

TeHMAHKAAp YPUHAHAHP. -
Onatia, cosa, cosfi, cosy Jap @ BeKTOPHHHI dfHaarTupyaul
Kocunycaapu AefnaadH.
= (cos @, cos B, cOSy) BEKTOPHHURC Y3yHaurn Supra teur G¥aunG
(OMpHK BEKTOP), YHHHT HYHANHIUH @ HHHD AYHAAHIIY OHIAH yCTMa-yer
TYLIAH.

3- §. BekTOpAapHHHT CKansp Kynaurmacu

Busra a= (x, y, 2} Ba b= (x', ', 2’) BexTopaap Gepuaran GyacuH.
Y wéy '
xx' +yy' +z22
COH @ Ba b BeKTODJIaPHHHT cKaAap Kijnadrracu Aeitnnany Ba ab éku (a, b)
kabn Gearnnanaid. Jemak,

ab=xx"4+yy + 22"

Mucon. Ywby a= (0, 1, 2}, b= (3, 0, 5) BeKTOpAAPHHHF CKaasAp
KymaitTMacuHH TONHHF.

0kopusarn xx’' 4+ yy -+ 2z =ab dopmynara GuHoad ab=0-341 X
X 0+2.5=10 6¥aann. Hemar, ab=10.

Crxanap K¥naliTMAaHHHL Xxoc¢caaapH

1°. ab=ba,

2°. a(ab) = (xa)b.

3 a(b+c)y=ab+ac.
4° gb=lalnpb .
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1¢ -— 3°- xoccanapundr uc6ory GeBocuTa TabPH{AAH Kenus YHKaal. - -

4°- xoccaHy HCOOTAAWL YUyH b BEKTODHH YUYTA BeKTODP WHFHHAHCH
KypunuEia adoganaiimus: b= (x", ', 2') = (£, 0, 0) + (0, ¢, 0) + (0,
0, Zy=b,4bs-+by. Yuaa nph=npb 4 napb.+npb,

(!a!"pub:"_" |alnpubl+ lalnpfxb2+ |a|"paba) 63""'}1”6'

apd =x'cos a,
npb,=y'cos g,
npb,=2'cosy
TeHrMKAapra sra 6§namu3. By epaa cos «, cos §, cos y 1ap a BEKTOPHUHT
AVHANTHPYBUH KOCHHYCAAPUOIMP. JHAN
r=lalcos o, y=|alcos §, z=|afcosy
TeHFJAHKMapHR 3bTHOOPra onub TonaMus:
' lalnpb=xx"4yy’ + 22" =ab.
5°. ab=\la| |b| =cos &"b.
By rtentaukun weGoraawl yuyw 4° — xoccahau (pOHﬂa.ﬂaHaMHa ab
b=1{alnpb. (1) dopmynara kypa npp=|6b|cos a 6yan6, GyHnau 3ca

ab=1{a|-|blcos ab 3KAHIHIH KeJu® YHKaUH.

6°. a-a= [a|2.

7°. @ BeKTop b BexTOpra NepneHAMKYAAp OGVAHWH yuyn ab=
=0 TeHTAHKHHHT GamapuiHLiy 3apyp Ba eTapaxIHp.

4- §. Bemop.rlapuunr BEKTOp Ba apajam KynaiTMaaapu

Busra a=(x, y, z} Bd b= (x Y, z) BEKTOPAAD Gepnnrau ﬁyﬂcuu

o )

BEKTOP @ Ba b HUH[ 8eKTop xyna&maw JeHHAa n Ba [ab] KaoOH
denrpwnananu. lemak,
z2 X X 4
x! q! ==

4
lab} = (| i Z1 1z v
= (yz’' —zy, z2x' —x2', xf —yx’}.

BekKTop K¥maliTMAaHHHT XxoccaJdapH.
1°. {abl=—[ba]
2°. [(ha) b]=Aab], [a(rb)|=MNab), AER
3°. [a(b+c)]|=[ab]+]ac|,

L{a+ b)c|=|ac|4+{bc]

z x X Y

x.f yf

¥y z
yr o

Az x
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By xoccanapuuur HcGoTH BeKTop K¥nafiTMa TabpugHrad GepocHTa Keanb
UMKAAH.

{ab]=0 6yauin yuyH @ BA & HHKF KoAAuHeap GYAMIIM 3ayvp Ba
eTapaaAup.

a Ba b sektopaap Gepuarad 6¥ncun. @ sa b HUHr BeKTOp Kimaiitmacu
{ab) HuUMr KuiAMaTH 71-uyn3Maza TacBHpPAAHraH NapaniesorpamMM 03¢
S=lallblsin ¢ ra reur.

Buara yura a, b Ba ¢ sekTopaap Gepuaran 6yacun. Yoy [ablc ndboaa
a, b, ¢ BEKTOPNAPHHAT apaaaw Kgnadrmacu lednnaid Ba abc KaGh
GearunaHanH.

Mucoa. Yuiby a=(1,3,0), b=(2,0, 1), c== (0, I, 2) BexTOpAap-
HHHT apajtall KynadTMaNapHHW TORHHT,

28

71- un3ma

72. ynama

T 7

~ -
~ -
--.\S//
~

ApBanio [ab] uu TomaMua:

[ab]=(3-1—0-0, 0-2—1-[, 1-0—3-2} = (3, —1, —6).
abc==(3, —1, —6)(0, 1, 2) =3.0—1.1—6.2=—13.

5- §. BexTopaap naszapuacHHNHT 6aban TaTéHKAapw

Bn3 Maskyp GoOHHHT GolllaHHiHAA BEKTOPBAPHHHI KaTop Maca-
JaNapHE XaJd 3THIAZ aHya Kydahauknapra oiHb KeNHUIHHE TaLKHANE-
raH 3AuK. Ma3kyp naparpadaa aua iy Macananapaai 6av3u GHpAAPHKH
KeJTHPaMH3.

l. Pasona HyKTaldaH TYFPH YH3IMKKaua mMacobdaHu
Tonuu.,

Dusra ymo6y ud Ixn - myo =F nlo renranknap 6unan Gepusiran

L tyrpu uusnk sa M{x;, yi, 2;) Hykra Gepuaran G6yacun. M sykrasad
L ryrpu unsnkkada 6yaran macoda p(M, L) Hu TonHw MacasacHuy
KapaHaHK.

Arap a= (I, m, n} BeKkTOpHHHI GOWNAHFUY HYKTacKKd L na €TyBun
Gupop Mo wnyxrara Kydcak, ysmar No ywn L na &raan. Bydpau
KYpUHAAUKH, M3jsanaérran p(M, L) macoda a= ({, m, n) Ba M M =

= (Xy—Xy, Y1—Yo, Z1—2Zy) BEKTOPNAP OPKAJKH KypWwaraH napaie-
JorpaMM Banananurndad (72- yuama) nGopatimp. .
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a Ba MM, BeKTODNAPHHHT BEKTOp KYTARTMACHHM Kapalnuk.

Matbaymkn, '|a MMD]I MUKAOP YHW3Mafa TacBHpAaHraH fnapanne-

norpamm to3ura Teur. MKKMHUM TOMOHAAH napajieqacrpaMMHHHET 103H
acoc ysyRaurn lal Ba GajaHARHTH i» HUHE KVnalkTMacdra TeHPAHTHRU

serubopra oncak, |a| -p=|[(&-MM0 |Myroca6at ypunan 6yaamn. Byu-

AAH 34
Ty K& ’2 I =X 4 —H

Hy—Hy &
I 1" # i { m

p= - — ‘ -
Vi pm? fnt

2

Popmyiia .Keand uukamu.

2. daszona WKKW TYFPUH UH3HK opacHiaaru Sypuak.
Busra -t = YT 2T ampa TR 2T ey
i y n, {y il My
AHKAAp Guaan udiogaaanran Ly Ba L yn3durjap Gepuaran OVACHH.
Bepuaran L uvankka napadajen €KW yHAa €TyBuk a sekTtop (lal| ==
w5 0) L YUSHKHHHD tig,?feaﬁrupysttu gexTopu Nednaanm.
— % Y=y =2y

o= = TYFPH UH3HKHHHL H¥HAN-
f

THPYBY BeKTopuaup. L; 8a L, ynsnkaap opacriari Sypuakaapiaf Gupu
ovaran ¢ Oy unsuknapanur G¥naatupysun a, == (,, m,, n,}, as = (lz, ms,
fls) BEKTOPNAPW opacuAarn Oypuakka Tenraup. HMKkuHun 6ypan sca
[80° -~ ra TeHrMWTH PaBLUAH.

Cruaap KymaiitMaHHHr 5°- xoccacunan dofinanannt Tonamus:

cos Liz+mimy+-nny
P == —r= === s
\/!lg-i-mTﬁ—nI \/:‘§+m§+ug

By dopmyna $a3ona HKKM TYFPH UY43HK opacuaard Gypuakdu TonWwu
dropmynacuaup.

{{, m, n) BexTOp L:

3. ®aszona HYKTalaH TeKHCAHKKAYA 6varan macodpa.
dapas kuaaiinuk, Gazona M (x,, 4, 2)) uykrasa T Ax+ 8By +Cz+
+ D=0 TeKuc.rmK'GepnnraH 6¢acnn (73- yiama).

_ ABBano KoopauHaTadap Gown O HYKTAZaH TEKHCAWKKaua Oyarad
macopann tomadauk. Bynunr yuyn O Hykrasan T TekucJAuKKa
NepneHiHKYIsIp p BEKTOPBU Kapakmus. p sextopuuar T Tekucauk Guaad
KeCHLUTaH HYKTACH KOOPAHHATARAPHHH (X2, If2, Zo) OPKaNH GelrunaimMus.

PapilaHku, p=p.ng, OYHZA fg OHPAHK BeKTOp. (X9, yo, Z2) ET
YKAHAHIHHN 3bTHGOpra osinG TonamMus:

Axs+Bys+Czo+ D=0, _
Ax+By+ Cz+ D=0,
Alx—x2) +Bly—y2) +C{z—2z2) =0. (1)
{1) renrnama a= (A, B, C}, b= {(x—x5, Y—Ys, 2— 22) BEKTOPNAP
®pKaJIH

ab =0 (2)
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cKaAfap KynaATMa WakIMAa é3uNHLIN paBUAHAND.
Uxtuépuii L (x, y, 2) €T yuyn b BexTOpHUHr Gotnanryy HYKTacH
N na, oxupry HykTacu L na G6y¥anwun 3bTHGopra oacaxk, (2} udoaanan

al T 3xadauru keqaud uuKkaiu.
Hemak, a Ba n BekTOpAap KonduHeap Oyaub, rn=AQ TEHIJHK

ypruananp. ON BeKTOp XaM 2 ra Kodauueap 6yarawnurigan O N =

=a TEeHMJTHK YpHHau GYaaan.
Anan N Hykra T TekHcaukaa éTHMHHH 3BTHOOPra oMnG Tonamus

Ax2+By2+C22+D=0,
A-wA+B-p B+Cip C+D=0.
OXHpru TeHrnaManaH:
D D

A48+t el

M=

Hemak,
1D

lal -~

__p Hykragan T TekucaMKKaua 6y.nraH p MacoaHH TOMHU YUYH
‘OM BeKTOpHM n Ta TIpoeKUHACHHA KapaliMu3. PaBmankd, NP = 0P
— ON 6yau6, np;NP = np;OM — np,ON

TEHTJIHK YPHHAHAHP.

aj

N(erfn z,)

)
73- yuama 74- yu3ma
. : OM ; . Ax + By +Cz
np,OM = H[Of'f = i{_al”i_j?y— =sign L%@_
n a ‘\/A2+BQ+C2
o - Iﬂz-(&.a)
- ) a
np;ON = = sign l-T =
D . D
_-SInA -—..—51gn9\.—
¢ Va2 g 4c
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lyuaat knaub,
Ax 4+ 8y +Cz 4D

VAR 4B 4¢P

p=npNP =

dopmyaa xocua 6yaan.

4, MKKH TEKHCAHKHHRHT napa.nne.n.nux Ba
AEeEPNEeHAHKYAAPIHUHK aJ0OMaTAapH: :

®azona HKKHTA
T|: A|X+B1y+C|Z+D]=O,
Te: Apx 4 Boy+-Coz+Dy=0

TeKHCAHKAap Gepuran 6yacun. bus lokopuaa a, = (A,, By, C,) Ba gy =
= (A2, By, C2) BeKTOpAapHUKT Ty Ba T, TeKHcAHKTAPra nepneHAHKYAaD
3KaHAHIHEN KYpAuK. ByHaan a; Ba a; BEKTOP/IapHHHT NEepRHeHANKYNAPAHK
Ba Oapa/iedaHK anoMatiapn T, Ba T, TeKHCAUKAADHHHT XaM MoC
paBnuIda Napaienink Ba MNepHeHAHKYASPAHK ANOMATIAPH GYAHIIHHK
kypamua. . flemak, 7\ Ba T: Tekncanknap napaanes Gy.auim yqyn
[@,, @) = 0 WapTHANT, NEPNEHAHKYAADP SYAHWY YuyH 3ca (d, @ ) .
= WapTHHHT OGaxapuauliy 3apyp Ba eTapaugup. By mapmap
A 8 C

A—; = —342 == -a-;- = (0 xampa A Ay + BBy + CiCr=0 Kkypuniwaa Heo-
AANAHHIUH PABLIAHIHP.

O. TYFPH UH3HK Ba TeKMCAHUKHHHI Nnapajdiedduk
Ba MepNeHAHKYJAAPAHK alloMaTaAapH.

Q®apa3 Kuraiavk, ¢azona ywoy
X=Xy Y—Hp z—2z;

= 4)

f - ] n

TeHraama OHAAH aHHKMadran L TYFPH UM3HK Xamaa

Ax+By+Cz+D=0 {9)
TeHrsama Gunad udotandnrad 7 rekueauk Gepuaran 63cun. MabayMiH,
(5} Tenrmux a= (I, m, n) Bekrop OHJAaH (x-—xo, Y—1Yyg Z2—20)
BEKTOPHHHI KOJUIHHEAPAHK WapTHHH udoaanahan. [femak, a= (I, m,
n) BekTop L yuyH fi¥HanTHpyBun BeKTOp O¥AnG, @ HHHr GouwlanrHy
Hykracuza érca, 6y BekTop TYAMK L na €raaH (74- un3ma).
L TYFpH uM3uKHMHT T TeKHCAHKKA NapanfeliHK Ba MNeprneHAHKY-
JApAHK WapTaapH a==({, m, n) Ba b={A, B, C) BekTODJapHHHT
napaaeNiuk Ba NepNeHAHKy/IAPJIMK WaPTAapHra SKBUBANEHTAHP.

Hemax, Al4+Bm-+Cn=0 tenurnama L Tyrpn unaukuuur T Te-

: A_ B8 _C
KHCAMKKA Napasice/yiHK apTHHH, T=;=? 3ca HepneHAHKYIAPAHK

-
uwaptuan udorasaniy.
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6. Pazona HKKH TYFPH YH3HKHHHI Napaifefank
Ba NepneHAHKYAAPAHK aroMaTaaph.

X=X ¥y—H z—2z r—Xy §—ty 2—2y
— e Ba - = TEHI-
4 my " i iy .,

Buara ywo6y

Aamanap GHNAH aHHKAAHTAH L) Ba Ly TYFpH un3HKAap GepraraHd OYACHH.
By TYFpH YH3HKIAPHAHT TTAPANNeNIHK BA NEPNEeHAMKYAAPIHK WapPTAapH
YAQPHHUHT @y == (L, my, n) Ba @z = (I3, ms, n3) AYHANTHPYBUH BEKTOPAAPH
opkaaH HponaiaHaid. lUyHaal KWAKG, Oy HKKH TYFPH YM3HKHUHT ¥3apo
napasnesynK Ba MepneHAHKYAAPAHK WAPTAapH MOC PaBHILIA:

L __m omy
-"—=~—'—‘-=n— Ba l|!2+m1mg—|——n;ng=0 .
2



MATEMATHK AHAJIU3

17-6 O B
HATYPAJ APTYMEHTAN ¢YHKLHA THMHTH

DYHKUHA NHMHTH MaTEMATHK aHAJH3HUHT MYXHM TyLIyH4adapHiaH
Gupu. IacTaBBan COAMA XORHH, HaTypal apTryMeHTAH (yHKUHAAAp
(CORNap KeTMa-KeT/IHTH)HHHT JHMHTUHH KapanMu3.

1-§. CoHnap keTMa-KeTJIHIH TYWYHUYACH

Bu3a Ma3kyp KHTOGHHHT 2- 6o6uaa dYHKUKA TyllyHuacH OuiaaH
TAHHIOTAH 3AHK. DHOH, XYCYCHH XOJAa, AHMKIAaHWII €OXacH HaTypas
connap Tymaamu N={l, 2, 3, ..} naH nGopat Gyarad dryHKUHATAaPHH
{HaTypan apryMmeHTAH QYHKUUAAADHH] Kapa#Mus.

Afraitank, N t¥naamaa 6upop f(n) dyHkuua Sepuaran 6yicud. by
hynKuna Kuﬁmamapuﬁu X, 6nnan GeArunafiMu3:

f(n) =xa o
(f(l) =X, f(2) = X2, f(?‘) =X3 ..., f(ﬂ) =Xun, )

Kapanaérran dyskUns KuiMaTAapuaaH Tallkua Tonrax yw6y

X, Xo, X3, o0y Xn, .
TYNIaM CoHAQP KeTMa-KeTaueu AefAndanu.
Macanan,
co.u.nap KeTMa-KeTAuTH
="t (n=1,2,3, )

thYHKUHAHMHET KHAMATAapHAaH TAWKHI TONMaHAHD.

(1) KeTMA-KeTAUMKHW Talllkui Tral x, {n=1, 2, 3 ...} counap yHuHr
xadaapu gefUnadu: x| — KeTMa-KeTAHKHUHT GHPHHYH XaAH, X2 — KeTMa-
KETIHKHHHT UKKHHYH XaIH Ba XOKa30, X, — KeTMa-KeTJAHKHHHT ri- XajH
(ékn ymymri xaan). (1) KeTMa-KeTJHK KucKaua x, €kM [r,} ka6u

JSenrnnaHaau.
K¥n xonaa keTMa-KeTAHKJAapHUHT YMYMHIL Xaan dopmyna Ouaad

186



ucponanauaﬂu Y Huur 6apt{a XaARapH Wy GopMyna opKani TORHAANIH.
Mucoaaap.

~
i
|

2 Xn=n 1, 2, 3, T < N
3 Ay= (- }"‘}“ l, 'L.; __lr;v » ( ]_):‘
oy 2* 3" n
4 xa=10 L Lk, o,
5. xa=aq¢" " a, ag, ag’, ..., ag"""
Bupop {x.}
Xy, Xo, X3, ..., Ky aee

KETMA-KeTAHK Gepuirad GYACHH.

I-tavpnd. Aeap wyndai §azapmac M con masncyd Siacaru, {x.)
KeTMa-KeTAMKHWHL Xap Oup XalW Wy coHAAH KaTTa OVJaMaca, fbHH
VYneN yuyu

X.soM
TeHeCusAUK Jpunau Bjaca, {x.) 10Kopudan 4eeaparanean KeTMA-KeTAUK
Qetiuradu.

2-TabphP. Aeap wyndai azapmac m con maswyd dijacaku, (x,)
KeTMA-KeTAUKHUHE - xap Oup xadu wy Ccondan Kuduxk 6Ojimaca, Aeru
YneN yuyu '

Xe oz
Tenecuzruk gpunau 8ifaca, | x,) Kydudan 4ezapaianzan KeTMa-KeTAuK
dediuradu.

3-tabput Aeap KeTma-Keraux yam Kytindan, xam roKopuran
wecaparanean Ofaca, avuu wynoad gseapmac m ea M covaap
ronuscaku, YREN yuyn

mesx, <M
TeracusaukAap fJpunau 6gaca, {x. !teeapaﬁaueaﬂ KeTMA-KeTAUK deuugza—
du.
Mucoaamap. 1. )’mﬁy x,,=!+—2
13

|+u1+%1+i_m1+$u

KeTMa-KeTAHK I0KOPHAAH YerapanaHraH, UyHKK UXTHEPHA n€ N yuyH

L2 (M=2)
TEHICH3JHK S"'[JHHJIH‘

2. Yuiby x,=

(-_I):I+|-

.Ff2
oL =+t
* 4‘ 9, L] nr_} * .-

A7



KETMa-KeTJIMK KyHHZaH yerapananraH, uynku Yaé€ N yuyH

i )
xi’l> Y (m= "__4_)

TEHTCH3AHK YPHHIH,

il
3. Ywby x,=-—7:

n-z
0. 3 &8 n—1
¥ _I| —9“. erg n2 LA L]
KETMa-KeTAHK 4erapanaurad, Mynkn Vo €N yuyu

0 xa <<
TEHTCHAINKNAD YPHHAM,

4-Tabvpud. Azap {x.} keTMa-keTauxknunz xadrapu Kydudacu
RO . KHK .
(M <x<asl ... Cha<l..)
TeHECUBAUKAGDRI KAROGTAGHTRPCA, AdHit YnEN yuyn
XS Xnt (xn<<Xny1)

6iaca, {x,) dcysuu (Karvuld Hryedu) KeTMa-KeTiuK deddurad.
5-tabpud. Azap |x.) Kerma-xeTauxnune yadrapu Kydudazu

XI2X 2322 .. 2 X2
I (xl}xz}x3>ooo>xﬂ>-')

TeHECUIAUKAQPHIL KAHOATAGHTUPCR, ADRU VREN yuyh
xn>xa+l (xn>xn+l)

bjaca, {x. Kamaosuu (Karduld Kasawadu) KeTMa-KeTiuk Oeduracu.
Yeyaun (Karsuii feyswu), Kamgiossy (Karsul KAmawsLu) Kerma-
KeTAUKAQP MOHOTON KeTMa-Kerauxkaap Oeliusadu.

1203 "
2| 3| 4. Py n+l. paa

f
I-MHcon Ywby =

KETMa-KeTAHKHHHT YCYBYH 3KAHHHH KYPCaTHHI.
By keTMa-KeTAHKHHHI
n n+41
Xn= at1’ up1= n4-2
XaarapHuH oG, X, (—X, AHHPMAHH KapakMua:

n+|__ n_ |
a4+2 a1l (s+bie+2y

Xpp1—X,=

0.

i
i:asu.lam{u, VreN yuyw e
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Hemak, YREN A3 Xap)—X.>>0, ABHN Xa~<IXn41 GYAaAK. By aca Ge-
PHITAH KeTMa-KeTAWKHUHI JcyBur (XaTTo KaTbui ycygqu) 3KaHNH¥

Guaarpan.
! I ! ¥ !
2-Mucodn Yuby x,=-"": L

L]
n" | 22 * 33 ' e

KETMA-KETJHKHHHT KaMaloBuH 3KaHHHH KYPCaTUHT.

. n! a1
By xeTma-keTAWKHUHT X,=—, x,,+,_ et DL
i3

XAaANEPHHK QIHG,

_ gDt
VIAAPHIHT HHCOATHRU KapalMH3: -
(e 1) .
Yutl TESIR {r41)! n" A\ oyt
R (n+i){”+”‘_n‘-=(ﬂ_l) =( ~71Ti') '

nrr

- o r " e
PaBwiankyd, HXTHEPHA nEN 1a (l—n—;_]) <2 1| 6ynaan. Hemax,
'rr.—‘.—i

=2 1. By reurcusanxaan 3ca x,>>x,,, - (VYn€ N) Kenut unkann.

*4

Memai, KeTMa-KeTIHK KaMaloBHH 3Kal.
Gapas kHABBAMK, (v, B4 |y} COHAAp KeTMa-Keraurn Bepwarau
GVACHY: : X
Xt X1, X2, X3, ooy Xny oy
yﬂ: yl‘ 92, 9'3‘ ey ym ERETY
Kyhuaary

x4y xoF Yo oo XYy oy
Xp =Y, Xe=—Y2 .oy Xn— Y, ..

KeTMa-KeTIuKIap Moc paBuitaa {x,} Ba {y.} KeTMa-KeTAHKAAD durunducu

XaMaa adupuacy nefinaagn Ba lx, + y., [x, —y,) kabu Gearunanann.
Ywody

Xiv Yy XMy oy XaoYno oo

KETMA-KeTINK {x.} Ba |y,} KeTMa-keTankiaap kynahtmacs Nednnann Ba:
{Xa-ya) KAOH Genrunanaa.
Kyfinnarn
X L

x]’!
e g D k=12, )

KeIMa-KeTMHK {x,} Ba [y, KeTma-ketTaukjap nucOaru AeHnaann Ba
X
{y—”}KaGH Genrnaasam.

n

2-§. Connap xema-xemnrnnnnr'nnmnm

ABBaNo HYKTAHHHT -aTpodH  TyWyHYaCHHH xemupamua Bupop
@ HykTa (coH) XaMBa HXTHépui Myc6at & CoHW (Ve>>0) Gepuaram

rge



6yacun. Ywoy (a—e, a--e) WHTEpBad @ HYKTaHWHT artpopu (e
aTpodu) Aefinaaau (75- uuama). PaBluanky, g Typau KHAMaTaapra Teur
OyraHaa @ HYKTAHWHD TYPJAH aTpodiapu Xocua 6ynann. Macaaan, a=

: 1+ —;) HHTepBanjaH, ALHH

= | IYKTaHHHT £ arpodu (l -5

3

3?
HHTepBadaan nbopar.

Bupop {x.}: x, X2, X35, ..., Xu, ... KETMA-KEeTIHK Xamia GHPOp @& HYKTA
(coH) Oepnaran Gydacud. By KeTMaKeTNHKHHHI XAINaPH @ HYKTAHMHC
6upop aTpodura Terviay GYAagnMK, TerHwIn G¥aca, Hedta XadM
TePHIWIH  GVAaRi — WYA3PHH  AHRKJALl  KeTMa-KeTANKHHHT  JHMHTH
TYWYHYACHHH KHPHTHWAA MYXHM poitb YAnadan. Mucoanap kentupaki-
JIHK:

o g (I Pl
( —3) HHTePBaANaH; a=0 HYKTaHHHM &= o atpodpn  { ——57p

_I)n—f—l | l 1 (_l}.-t+_l
LoYwey x, =" ., —2 o —o L T -
y n n ‘ 2‘ 3! 4‘ ) n r KeT
] { .
Ma-KeTAKK Ba a=—0 HYKTaHHHI (—3, ?) atpoipuan Kapafiiuk. by
KeTMa-KeTJKKHHHT
e [ 1 [
H=l =g =g LT oo ST
L1
XAANMAPH @ HYKTAHHHT (——5-, e
aE 2 deE arpotura TerHwAn Byamaiian.
75 unzMa Bepuarak KeTMa-KeTJHUKHHHI Xg

XaAniaH, abhy 6- xaauaan Golinab Kefinury Gapua Xaanapu wy atpod-
Fa TerHwan 6%.1anu.
: oy P
Arap a=0 HyKraunnr (“‘W‘ —]ﬁ) artpodH oIHHCA, YHI& X, =

(q!)ia+i .
— - KeTMa-ketamkuuHr tl- xaaupaan GownalG kefunru Gapua
1
0’
Arap a=0 uykranuwr (—2, 2) aTpodu onuHca, yHAla Gepuarad

gtzma-KemHKHHHr Oapuya xamtapn wy (—2, 2) atpofra Terduuu
yJaalH.

2. Yoy x,=(—1)": —1, I, —I, 1, ... KeTMa-KeTIHKHH XaMaa

¢=1] HYKTAHHHT (l —%, I-|~l2), S’bHH (—;—, %) aTPodrHH Kapa#nMHs.

!
Xaaaapu wy {— T atpogra Terkuwax 6yaaau.

DY KeTMa-KeTAHKHHHT
Xo=1, x4==1, XS-:I, . x2k=l,

: 1 3
Xaanapu, abHU XKyPT HOMepaH Gapua xaanapH (7, 3) atpodra Te-

rawad 6yaadn. Bepuaran kerMma-KeTIUKHHHT

x‘,=—l, Xg_'—“'—l, x5="“"1, ., X2§+{='_|, o
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XaanapH, sbHH TOK HOMepJH 6apua xaiaapH (~;— %) arpora Te-

ruman 6yamaian.
PapurankH, x,= (—1)" Kerma-KeTJHKHUHT fmpop xaauaan douwaad

Keiluary Sapua Xaanapn a¢=1 HYKTaHHHT ( \ 2) aTpodura Teruil-

Ju O6¥napepmaiinu.

3. Ywby x.=n: 1, 2, 3, .., n, ... KeTMA-KETJHKHH XaMaa a=
=2 nykranuHr (2—4, 2+4) avan (—2, 6) arpoduun kapahank. by
KeTMa-KeTJAHKHUHT

=1, xo=2, xa=3, xs=4, x5=05

xaanaph (—2, 6) arpohra Ternuan 6ynn6, 6- xaaunad Gownab Koaraw
Gapua xaadapu wy arpodra Ternian smac. Arap ¢=1{ HyKTa OJHHca Ba

YHHAT (—i2 %) aTpothk Kapasica, yHA2 GepRarad X,=n KeTMa-

KeTAUKHWHI OMTTA XaM XagH iy atpodra Terninau GyIMacAHTHHH
K¥ypamua.

IOkopnaa kentHpuaran Muconrapian KYDRHAAHKH, Oupop HYKTa
aTpodra KeTMa-KeTJIHKHHHI YeKAH COHAard XaanapH TerHiiad OYAHLIH,
6upop xanHiaw Gownal kelnnarh Gapuya xannapw, )KyMmaanaH xKerTMa-
KETAHKHHHT §apuya xaanapH (4MeKCH3 Codlard XajlnapH)  Teruiuau
6yanlln, OuTTa XaM XaiH Terutuan OFJAMaciHTH MYMKHH IKad.

Bupop {x. KeTMa-KeTAHK XaMaa 6upop a coH Gepuaran 6yacuH.

6-Tawvpup. Azap a nyxranune uxruépuld (a—e, a-+¢&) arpodu-
(Ve 0} oruncanda yam x,} kerma-kerauknune 6upop yadudan 6ouwirad,
Keliureu bBapua xadaapu iy arpofhea reeuway bfaca, a COox {x,) Kerma-
KeTAHKHUHE AUMUTH Oeiinaadyu 8a

limx,=a (éku limx,=a éku x,—a)

0

xabu Geazuranadu.

{Xa} KeTMa-KETAHKHHHT OHpOD XaluiaH Gownab Keiinnrn Gapua
XaANapH ¢ HYKTAHUHT HXTHEPHH (a—g, a-&) aTpoPura TeTHILTHAHIH,
V=0 coH OAHHTAHAA XaMm LUYHAIAH HaTypaJd ng COH Tonuand, Sapua
n>> g YYYH

A—e<xy<a-+¢
TEHICUBNHKIAPHUAT {pHHay Gynnmuﬂau Hﬁopamup
PaBurankk,

A— & < X A 8 — £ < Xy — A < 8| Ko —al <e.
KeTMma-KeTAHKHHHD IHMATHHE KyHHAArHYa TabpHdWIa L XaM MyMKHH.
7-tabvpud. Aeap Ve>>0 con oauneanda xam wyxdad narypar

no con (ng€N) Tonuacaku, bapua n>>ng yayn
lxn—al <Ce
TeH2CUSAUK BANCAPUACA, @ COR X} KETMA-KETAUKHURE AULMUTU OCHAGON.
L1 [

I
I-mucon Ywby x,=—: 1, T 5 o i - KETMA-KETAHKHRHT
1] fl

JAHMHTH @ =0 3KAHHHH KYPCATHHT.
191



BYHUHT yuyH aBBan0 nXTrépuii MycGar ¢ Col oiuHalu. Cy4r Gy conra
K¥pa wynaafl HATYPaA g COHH TONHIHIUHHA KYpCaTHII KePaKKH,
GepHATaH KeTMa-KeTJAHKHHHT nu—xaﬂ.uﬂaﬂ keHunry Gapuya Xaanapu
KyHAnaaru

|-L—0l<e (2)
n

TEHrCHANHKHM KaHnoaTnantupcHH. Qaataa Oyvaall ng HATypasd COHHH
{2) Tenrchaauk GaxkapujicuHd e, yuaad q::oﬁﬂa.naﬂuﬁ TONHAZJR;

F—HOf <8=> 5 <CET A — =~n>

<
-:bl|

'Arap RATYPAJ fy COHHR _\f% LaH KaTTa KHAHO oJddHca, yuaa Gapua
AZ>no yuyH 7
w1

OuHoOapuH,
1—12—0| <e
n

TEHTCH3IMUK OaXKapHnald.
Wyuna#t Kunn6, uxThépuét £>>0 codra K¥pa ng HaTypaa cCoA
TOMHAANKH, Gapua # >y YU¥H .

[
|—;§'——0] <

[
TenrcH3ank Gaxapuniu. By sca, tabpudra OGunoan O conn x,=—
n

KeTMa-KeTTHKHHHT JHMWTH 3KaHkHn Guanupann:
1
fim-— == 0.
H—e 0D n
2-Mmucon Yudy x,=(—1)": —1,1, —1, 1, ., {—1)% ... keTma-
KeTNuKHH Kapailuk. Xap KaHNa#l a HAHT WXTHEPHA aTpodH, KymaagaH

1 I
(a——, a-}——g) aTpoby OJHHCA, KeTMA-KeTJHKHHHT Oupop XaluaaH
Bownab Keitmary Oapua Xaanapu 1wy arpora Ternwan Gy¥amadgu.
BunoGapun, a GepHAraH KeTMa-KeTJIUKHHHT AHUMHTH 3Mac. Depuarau
KeTMa-KeTAHK AHMATTE 3ra IMac,



Arap {x,} xeTMa-ketauKuuHr AuMutu 0 ra Tenr 6yaca,
lim x,=0,

TP ot DX
y Xoaaa {x.} wekcus Kusuk muxdop nefinnanu.

] ’
Macaaan, X,==—- KeTMa-KETIHK YEKCH3 KHUHK MHKIO0p 6ynaan,

YYHKH
lim—— =0,
e 7
Bupop {x.} keTma-keTaAnk Gepunran 6y¥ncHu. Arap Xxap Kasaak Mmycbat
M con Gepraranaa xaM wyHAaR n,€ N COH TOMHACAKNK, Oapda a >y yUYH

L X, >M

TEHICH3AUK YPHHAH OY/ca, [x,) KeTMA-KEeTAKKHHHT AHMHTHHH oo Ael Ka-
paiain Ba
limx,= o0 EKH X, = 00

HE T

Kabx GenrnnaHaiH.

Arap xap kauaa# myc6at M coH Gepuaranaa xam wywaai no€N
COH TonHJACcaku, Oapya n >y yuyH
Xa>M (x5 < — M)

TEHTCH3AHK YPHHAW GYAca, {X,} KETMA-KETAHKKHHT JHMHTH 400 (— o0)
AeG KapanafiH.

Macanaan, x,=(—1)"n: —1, 2, —3, 4, ..., {—1)" n, ... KeT™a-
KeTJAHWKHHHT AHMUTH oo G¥NanH, YYHKH
[%a] =] (—1)"-nl=n

OY.1H0, Xap KaHaah MycGaT M coH OTHHTAaHAA XaM IyHAAH HATYpaA 7 COH
TONMNAARKNA, n>M 6Ynann.
Arap {x.} KeTMa-KeTAHKHHHT JIHMHTH YeKCH3
limx,= oo,

B OO

Gyaca, y Xonaa {x.) 4eKCH3 KaTTa MUKIOP ACHHAALH.
Macanat, x, == KeTMa-KeT/JHK YeKCH3 KaTTa MHKL0p 6Ynaln, uyHkH

limn= .

a0

8-rabpud. Aeap [x. KerMO-KeTAUKHUMZ AUMUTU HeKaw COM
0gaca, yHu AKUAAGUIYBYH KeTMa-KeTAuK Jeduradu.

A2ap KeTMA-KeTAUKHUHS AUMUTU HeKCU3 EKU KeTMA-KETAUK AUMUTEQ
320 BYAMACQR, YHE YIOKAQILYBHY KETMQ-KeTAUK oeluraou.

DUl KeTMa-KeTJHKHKHT SKMHAAWYBUHANTHHN vdofanaiiaKran Teo-
pPEMANaPHH KEATHPAMUI.

i3-—-513 194



l-teopema. Aeap |x,} xerma-geraux feyewu 6ijaub, oxopudan
wezapasanzan 6gaca, y axunsauiyedn 6ijaadi.

Hc 6 or. [x,) KeTMa-keTaHK YcyBUM GYau0, OKOpHAAH YerapafanraH
Gyncun. KeTMa-keTAuK 1IOKOpPHAAK 4erapanalran Gyarand yuyw Gapua
XaANapuaal TY3HAraH {x,) TYIamM XaM IoKopHaaH YerapaaaaraH 6yaaau.
¥Haa 1- 606, 2- § na KeATHpPUAraH TeopeMara K¥pa 6y TYRJaMHHHE aHHK
I0KopH Yerapacy sup {x,} MaBxyn G¥aaan:

sup {x=a.

Hemak, YneN YUYH
ra (3)

Ba Ve>0 COH GAHHCAHAA XaM KeTMa-KeTAHKHHHT IyHAaH X, X801 TO-

MuAAAHKH,
X, Z>a—8 {4)

TEHIcH3ANK Gazkapuaanu.

Ulaprra k¥pa {x,) keTma-kerauxk ¥ycyBun. LLUyHuHr yuyH n>>n,
Gynranaa
Xa2 K, (5)

6ynaan. Haruxana (3), (4) Ba (5) Mynocabatnapian 0sla—x,<7¢,
STbHU | X, —a| << & TeHrcnaauk keaub uukaau. By sca

) limx,=a

H—

skaHHHH Suagupaan. llemak, {x,) KeTMa-KeTIHK sIKHHIaWyBYH. Teopema
uchor G6¥nau.

2-Teopema. Azap {x,} serma-xerrux xamarosuu 64aub, xyidudan

wezapaaanzan 6gaca, y sgunsautyetu Gjaradu.
Dy Teopema wokophaary 1- Teopemara yxwam ucGoTAGHALN.
Bupop |x,} keTma-keTaHK Sepuara G¥AcHH.

Grtabvpud. Acap Ve>0 con oauncanda xarm wymoaid no€N
roruacake, 6apya n>>ng, 6apHa m>>ng AGP YHYH

Ixrx""xml <€

Tenecusauk Gaacapuarca, f{r.} pyndamenrar Kerma-xerauk deduradu.
Xap Kauga#ll AKHHIAWYBYH KeTMa-KeTAHK &yHNaMeHTa)] KeTMa-
Ketauk 6ynaau. Wyun ncBornadnuk.
{x.] KETMA-KETNHK AKHHNALIYBYUH GYAHO, YHHHT JIHMHTH @ GYACHH:
limx,=a.
LR
2

JluMuT Tabpudura Kypa Ve=>0 CoH oaMHraHaa XaM, - ra K¥pa wWyH-

RaW no€N TonunafHkn, Gapya n>>ny YuyH |x,—a| <%, Kymaanan,

[94



> g Y4YR XaM |Xn—al <:% TeHFCHIJHK YpuAIH G¥naan. Paswanku,

£ £
[Xn—2m) =|Mn—a4a—¥n| K lxr—a| + [tn—al <5+ 5=

Hemak, {x.) PyHnaMenTan KeTMa-KeTAHK.
3uau  (pyHLaMeRTan  KeTMa-KeTJAHKJAPHWHr  AKHH/AWYBYHJHCH
XaKMAArH KyWHAArY TeOpeMaHBH HCOOTCH3 KenTHPaMu3:

3-teopema (Koutu reopemacu). Azap |x.| xerma-ckeraux
dyndamenran Kerma-xeraux 6yﬂca, Y Axuraauysen Ofaadu.

Mucoa yr.uﬁyx—(l+ )"‘
4+ (+5)% u+—§;)‘*. o (L0

KETMA-KeTAHK SKHHAAIIYBYH SKAHHHH KYpCaTHHF.
Heloron 6unomn dopmyiacupau dofiganannd tonamus:

— — | 1
x“=(l+—i)"=1+n._:t+ tla—1) _L+M*_L?+

21
nia—1)in—2}..1 1

_l_____,__,—"'__.__=

a! nn

1 t l 1 2
=2+ﬁ (1*—7}'}' [‘2.3(1 _7;)(1—7) +...+

L]

n—1
+|——2—"§——’ (1—“)(1——") A1 )

"

Wyura yxwaw x, = (1 +-———)"*" &finsca, yuaa:

n—H

1) x,.. Hinr ndonacuna x, HUHC Hcponacuﬂarura Kaparawaa Gutra

OpPTHKYa MycSaT xaa O0paHTHHH;
2) x,,, HuHr ndpopacuard xap Gup xaa (MKKMHYH Xaaan Gounab)

X: HHHI Hpopacnparn Moc XxalnaH Katra GVAHWHEH Tonamus. Jemak,
e ] it
Vné€N na x,<<x, ., 6yaaan. by sca x,— (1_,_;) KeTMa-KeTJHK-

HHHE $CYBUH 3KaHhHH GHAAHpaAH.
Pasuianku,

=24 iy (=) += (=) (=) 4.+

+ 1-2-]3.,_n““;_[)“'”%)"' ﬂ:l

—=2+1——— <3

Hemak, Kapanaétrad KeTMa-KeT/HK OKOpHAAH uerapanaHran. Yuaa
I- TeopeMara MyBodHK xn=(l+-l~)" KeTMa-KETAHK  AKHAJalIYBYH,
ABHH YeKAH AUMATra sra 6yaann.
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t, o
By x,=({(l +?) * KeTMa-KeTAHKHHHT JHMHTH ¢ Conu Aefnnand:

, Lon_
m (F+-0"=¢ _ ppaunonan coi: e=2,718281828459045. .

0

Acocn e 6¥aran norapudm natypan norapudM Aeitnnanu. M coHHUHD
(M>=>0) natypah norapudpmu LnM Kabn ésnnalimu.

3- §. AKnHAAWYBYH KeTMA-KeTAHKAQPHHHT
XoccanapH

SIKMHNaLYBUH KeTMa-KeTAHKNAP KaTop xoccanapra sra. Kyhuna 6y
xoccanapHy canab yTamus, allnpmanapHadHr HCOOTHHH XAM KeNTHPAMH3.

1°. Arap [x,} KEeTMa-KeTJIHK AKHHAALLYBYH 6Vica, YHHHE JHMHTH ATOHA
dynanmy.

2°. Arap {x.| keTMa-KeT/HK AKkHuaawysun Ofaca, y derapaaadrat
6yaanu.

3°. Arap {x.} Ba ly,) KeTMa-keTNHKAAp AKHHAAWYBYK G¥aca, y Xxonda
{Xa £ yu) KETM2-KETAHK XaM SKHAAAILYBYH Ba

lim {x, £y, = limx, = limy,
T— o0

- n— =

6ynanu.
3°-xo0ccaHHHET UchoTu. {x, Ba {y.) KeTMa-KeTANKAAP AKHIHNE-
WyBun Gyaub,

limy,=a, limy,=& 6yackn. JIumuT Tabpupura Outoad, Ve>0 con

H—w o e oo

OJHHCAHAA XaM, —3 COHTa Kypa WyHAal g€ N tofinaanuku, Gapya
n>n;, YUyH

lx,—al <% (6)

Gynaan. Wlyannraek, % ra Kypa wyuaai n,€ N Tonunaauku, Gapua

n>n, yayH
ly,—bl << (7)

Gynanu. Arap n, Ba n, HaTypaa CORIaPHUHT KATTACHHH fg A€CAK, yHAA
Gapua n>ny yuyd G6up i¥aa (6) Ba (7) Tenwrcusmukaap Gaxapuain.
Wyaapun sbTHOOPra 00WG TOMAMHS!
[ (Xatya) — (@4 8) | =1 (xa—a) + (y.— B)I<C
Klaw—al +iygatbl <g+5=¢



By sca a4b COH [t.4¢. KETMA-KETJHKHHHI JAHMHTH OGYIHLIHAK
Suaakpaan. Hemak,
Ilm (x.,+y,)=a+b=limx,+ limy,.

Tt 20 A o0

Xyaau WyHra yxwam -
' lim(x, —y)_l|mx-l|my,, :

fi— oo 0

3KaHy HcOoTnanalid. 3°- xocea HCOOT OYaau.

4°. Arap {x,} Ba {y.} KeTMa-KeTAHKAAD AKAHTaWIYBUK OYAaca, y Xonia
{ta Y} KETMA-KETJIHK XaM SAKHHAALIYBYH Ba
lim(x,-y,) = limx,- limy,
R— o 1= o A—e0a

6ynaan.
Hatuxa. Arap {1 KeTMa-KeTAHK AKHHAawyBun OGarca, {c-x
KeTMa-KeT/HK XaM AKHHNAllyBYd Ba ' .
lime-x,=c: limx,
e L o0
6ynanu, 6y epaa ¢ — y3rapmac CoH.
5°. Arap [x.} Ba {y.) KeTMa-KeTAHKJap AKMHAAUIYBUH GYUG, 4,50
]
(n=1,23, ...) Ba limy,%0 Gyxnca, y xonaa {
H—- o

A
”} KeTMa-KeTJaHK Xam
I

AKHHJAAUWYBYH Ba
lim x,

n Hlamt- OO

“Gynann.

6°. Arap {x,} Ba {y.} KeTMa-KeTJIHKNAP AKHHAAWYBYH 6Vaub, VaEN na
XS Yn (Xa2Yn) 6)"!.:10_3, y Xanaa limx,<limy, Im"uc,‘_,hmy,t )

- O LU ]
6y namu.
7°. Arap {x.), {z.} KeTMa-KeTankaap AkuHAaWypun Ba limx,=
= limz,=a 6yau6, Vn€N na =
1= OO
Kn S Yn s 2n (8}
6yaca, y xonaa {y,} KeTMa-KeTJHK XaM AKHHJALYBUH Ba limy, = a

F—- 0o

6¥naau.
7°-Xo0CccaHuHT HCOOTH (X, Ba [2,) KeTMa-KeTAHKAAD AKHHAA-

wye4yn 6yaub, limx,=limz,=a ﬁyncuH Jlumut TabpHpHTa GHHOAH

e DD A0

Ve >0 con onuHranfa XaM ulyHaaf no€ N COH TonnAa HKH, 6apua 1 > ny
YIVH |x,—a| <Ce, |2.—al <& TeHrcuanuknap Gaxapuiany.
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PapuLiaHky, .
|Xy— ) < g= — <Xy — QB a— e <Xy < 0t ¥, - (93

|z, — @] <<e=>—e<T2z,—a<le=a—e<2p<la-tec. (10}
{8) Ba (10} mynocabataapaan y,<-a-+¢, (8) Ba (9) mynocabataapaan
3a @-—£< g, OYAHIIN Keauf YHKAAH. Jdemak,
) a—e<yo<<at+e= ly,—al <e

By 3ca ly.) KeTMa-KeTAHKHHHT AKHHAAWYBUHANTHHU BaA !_imu:_. = a-

GyanunKK Granrpank 7°- xocca nebor OYIH.

8°. Arap {x,} KeTMa-KeTIuK AKHHAaWYBUH 6¥nns, limx, =4 Oyaca,

I

y X014 Xp=a-+&a 6yraan Ba akcuuua, OyHNA o, HeKCH3 KHUHK
MHKA0P.

4-§. Connap KeTMa-KeTNHKAAPH ANMHTHHH
Xucobnaw

CoHnap KeTMA-KEeTIHIH MABZVCINHT acockit macananapunan Hupm
YHHI AHMHTHHH TOHHUAZH RGBT, KeTMa -ReTARKISPHUHT AHMHTAADH-
HH TOTHIAA TAaLpHGAsH, 2- § ity KeXTHPHATaN xoccana piad hoiaanann-
Ja K.

E-MHCcoa Yuby x,—=¢:

C, ¢, € oy € ... {z="vonsl} ,
KeTME -KETNHKHH KapailJIMK. ¢ HYKTAHHHT RXTHEPHE aTpody (¢ — ¢, ¢+ &)
HE (V> 0) onadank. Papwatku, Gepuirai KeTMa-KeTAUKIHAL Od pua
Xanaapy wy {c—g, ¢4} atpodrs Ternwnp GyVaank. Yeapa KeTwma-
KeTJHKHHMHT JIMMHTH TabpHpHra GHboak .

limy,= lime=¢

SYAHMH Keaul YdKaddy. o
2-Mucoa Yby x, = r;J"E; (a7 0) KeTMa-KeTAHKHH Kapaiiuk.
1} a=1 6¥acud. by xouna R

anz ”Va__[ ] {Il)‘

defiwaca, yHaa @, >0 6Vau6, _ i
ap=a—1= Va=T4a,=a=(14a,)"

6ynanu. Huwoton Gunomu gopMyaackiasn Goiaasanud Tonamus:
nin—I| n(n'—l){u—Q

n__ \ - ) w } 4 o
b (l+a’n) _'I+nan+ 1.9 au+ 1.2.3 ar1+---+au'
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By tenrnukHMHr Yur ToMouuAartH Xap 6up KJwnaysum MycOaTanp.
Wlyunnr yays (14 c.)" 22 1 -1 - @, TEHTCHIUK YPHAH 6¥naan. Jemak,

azzl+4-n-a, Kellhurn TeHrensnukaan sca ang—a;'- BYynUILKH  Keaud
"

uukaau. [Hynnal xkunub 0<a,,s;3l;—l~ Gyaaau. Paswankn, lim0=0,

=00

@=L 0. Yuza 7°- xoccara kKipa lime,=0 6Vnaan. Hemak, e, —

-0

litts

v o

.
YOKCH3 KUK Mukgop. {11} MmyHocafatnau Tonamu3: \.’a =4+,

. "o — -
3°- xoccara MyBodHK lim /a =1 6yaaan.

i} o

2) a=1 Gyaranna r{/E= VT =1 6yau6, lim VH:I 6Vaaau.

n— o

37 Q< a-<< | 6Vacun. By xonaa la>l 6¥aaan. 5° — xoccanan

QoinanaHul TOmaMBA!

lim 1
n_—m ]

-

lim g = lim——r— =7
S0 e 2 X- !"_n w
\ Tt 01 a

Demak, a>>0 6Yaranaa tim ’i/E =1.

it— o

Mkkura {x.} Ba {i1,} xeTma- Kemumap Sepuaran 6Hyaub, limx, — 0,

A o

limy,.=0 6¥acun. { } KeTMa -KeTARKHHHT JHMHTHAH TonHLZa 3-§

- o

Aarn 5°- soccanan Qoifananul OYAMaiAH. WYHKH MasKyp Xxoccada

Keatupuarak wapr limy,s=0) GaxapuaMailin. n—oo Aa { } KeT*

H ot 0

Ma-KeTAHKHHHE JUMHTH {X.} Ba [y.} KeTMa-KeTAHKNapAaK Xap OHPUHUHI
Houra Kawaad duTHARIHra Kapa6 Typaxua 6yaann. LUlyuunr yyyn yHu
(%) KYPHHHILIMAATE aHHKMAaCIHK 1e6 IOpPHTHAAIM.

|

- HH XucobJsaHr.

3
3-Mucoa ymﬁy Jim —t

H—s 00

3n’ -i-n+!



BGPHJ]FBH KeTMa-KeTAHKHUHT JINMHTH Kyf[HILaFH‘-IEI TOMHJAAOH:

| : 3( l 1
T 3 _ " 3+'_2+_'_s)
llm-—'—”?-—]—= Iimw = lim n : s
n—oca ——— H-w20 4] +] H=e o0 n‘](]'l'”_?;')
In"+n41 H
' 1 L
3+—2+—n—3 nllm (3+—2+ d) 3
+ n O
= lim. — n y —3

T lirm (1 +J~1—) '



18- BOB
GYHKUHA JTHMHTH

1- §. OyHKuMs JuMHTH Tabpudaapu

buz [7- 600aa COHNAP KeTMA-KETJHIH BA YHHHT NAMMHTHHH ¥praniuk.
DHAH XAKHMKHA aprymedTaH GyHKUHA JAMMHTH Ba YJAPHHHC X0CCAJNapH
OunaH TaHplaMu3. ABBANO TYILIAMHHHE JAWMAT HYKTAcH TYLWYHYACHHH
KeNTHPaMH3.

Bupop xakMKuii conaap t¥naamu X Gepuarad O¥McHH.

l-tabpud. Arap a€ R HyKTauuHT uxTuépuit ¢ arpodunaa (e=>0)
X THnAaMHUKE 4eKcu3 Kin ssemeHraapu €rcd, a Mykta X Tinaam-
HUHE AUMUT HyRTacu OJeduradi.

Macanan, X={-£-} (n€N) tyniam yuyn 0 AUMHT HYKTaAup.

X={{(— 1", neN T1¥ynnam yuyH sca —1 Ba | Wykrajap JHMHT
HyKTaJtap 6ynanu.

Arap @ HyKTa X TYNAaMHMHC AUMHT HYKTacu 6¥aca, y xonna X gas
Q ra AKHHAALWYBYH KeTMa-KeTAHK aMparTHll MyMKHH.

XaknKaTtaH XaMm, @ HYKTa X TYOAaMHHHT JUMHT HYKTacd G¥acun.
¥ xonaa a BYKTaHUHT WXTHEPHH ¢ aTpodhga X HHHC 4YeKcH3 K¥n

. | n
3ieMeNTNapH €ragu. ¢ uuHr 1, s oo oo KHEMATRADH YUYH @ HYK-

5 3
_TAaHWHT ¢ aTpodiapudi Kapahauk. e=1| yuyn (a— I, a4 1) opaaukia
X TYnaaMHHHT YeKCH3 K¥n snNeMeHTnapu étaad. DBy arpodaan

- | L
X TYDRAMHHMHE X, SMEMEHTHHII OaMH3. &= — y4yH d HYKTaHHHr  —

arpouaan, SbHY (a— i a—]—%—) opanHkaan X TYMNaMHHHD X, 3J€-
MEHTHHH Onamu3 (kq>> k().

8'=‘:13,‘ YUYH @ KYKTaHHHT —; atpopuiak X TYINAMHHHT Xp, (k3> kg) .
s1eMeHTHH onamus Ba X. K. Ly MyioxazaHn AaBoM 3TTHPHG a HYKTaHUHT
-}]? aTpopHiaH X, 3AeMEHT olamu3d. Hatukana, ywoy x,, x., X,

_KeTMa-KeTIHK Xocua 6¥naan. by ketma-keramk yuyn |y, —a]<:—'
A .3 "

6¥nann. By TeHrcHaankaad {xkn} KeTMa-KeTIHKHUHT @ HyKTara AKHHAd-

IWHIIH KedHO YHKaliK.
Juin X TYnaaMaad @ ra AKHHAAWYBUY {r,] KeTMa-KeTAHK a»paTall
MYMKHH OyacHd. ¥ Xxoaja SKHHAZUWYBYH KeTMa-KeTAHK TabprAdura
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OnHoan a HYKTaHWHHr UXTHEPUR e atpodnaa {x,) KeTMa-KeTAHKHHHT,
KyMmaanan X THLIaMHHHI 4eKCH3 K¥N 3sfeMeuTiaapu €ranu. Jemak,
tabpudra Kypa g Hykra X TYnaaM yuyd Aumut Hykta 6ynaau. lynaan
KHARG, X TYIVIAMHMHE AHMHT HYKTAacH TYWYHY4acHHH KyHuaaruya xam
TabpHIaLl MYMKRH. :

2-Tabpu . Azap X Tiniamlan a ea AKURAGUIYBHE KETMA-KETAUK
axparuut mymkun Ggaca, a wysra X TYNAGMHUKZ AUMUT NYKTACU
deduradu.

Buz asBanru Gofaa uekcu3 KaTTa KeTMa-KeTHHK TyUyHYaCHHHM
KHPHTHG, yHrHr Baban OHP xoccasapuin Yprawras sauk. By tyuynuanan
Poitranannb Kyhunary TabpHOHN KHPHTAMAUS!

3tabpud. Aeap X rinsamdan mycbar siemenriapdan ubopar
(mangud arementrapdan ubopar) 4exkcus KaATTa KeTHA-KETAUK QNCHATIUL
MYMKUR Ofaca, 4 oo (—oo) «uyKTa» X THnsamnune aumur nysKracu
Jeduradu. .

f(x) dynkuna X t¥naamuna Gepuaras 6ynub, @ wykra X TVnnaMuuur
JHMUT HYKTacH 6YJIcHH (yMyMaHd aWTrania @ HyKra X TYnaamra TerHiuau
GyauluM waprt smac).

4 Tavpud. Acap X rinramnune nyKTasapudan tysuscar, o ea
AKUHAGHLYSHI XAP KAHOGH {X,} KETMA-KETAUK OAURZANOQ XaMm. QyHKYus
Kudraraapudasn ubopar {f (xn)} KeTsa-KeTaux s2ona (dexau éxu dekcus)
b aumutea unTuACA, wy b 2a f(x} Ppynxyuanune a nyKradazu (X HuNZ a 2a
unruA2andazu ) aumnry dedurady ea

limf(x) = b
Loomfl
Kabu Geazuranadu. i
@yHRUHA NUMUTHTA Oepantrah Gy Tabpu ledne Tadpudu AeRntalk.
BenarMa. ATap 4 ra HHTHAYBUM HKKHTE [x.} Ba [r} KETMa-KCTAHKAGD MIHUNaI-

aa moc ff ix;)} Ba |f (X7)} KCTMA-KETAMKABPHURT TuMUMTH Typisua Gfaca, y xoria flx)

YHKLHA X—a 2a NAEMHTFA 3ra GfaMaina. .
Mucoaaap. |. Ywby f(x) =x" pyHKUHAHHAr Xx=2 HYKTalaru
AUMHTH 8 ra TeHr >KaHAHFHHH KYPCaTHHT.
Xap 6np xatn 2 Aan papran GYAraH 2 ra HUTHAYBUA UXTHEPUI {x.}
KETMa-KeTAHK oJaHnuK: :
limx,=2 (x,%2, n=1, 2, 3, ..} .

H—rx3

¥ xonna ,
f(xn) = X a
KETMA-KETIHKHM  XOCHJ Kuaamu3. SIKMHJAIyBuM KeTMa-KeTJHKAap
yCTHAATH apuPMeTHK amannapra Kypa
timf(x .} == }imzx $=limx,- limgx,,- limx,=2.-2.2=8 .
Xy £ g X, - .

s
s k”-‘-z

By 3ca 4- Tabpudra KVpa f(x) =x* PyHKUMAHUHT x—2 gard aimuTa 8 ra
TEHrJAHTHHH OHAZHDALH.

2. Ywéy f(x}=c052-l—. x#0, QYHKUHAHHHT -0 aarv JHMHTH
- .
MaBXKYA aMaCJIHIHHH KYPCATHHT,
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.. 6y, limfix.) =1,

) 2 ——
Hoara WHTHAYBUH WKKHTY {x;}:{-;} Ba lx)f ={—E-4—”+—lmi KeTMa

, . < , s (daplin
KeT/mK odaiauk. Bynaa f(x}) ==cos*nn=1, J(x7) =cos’ ——— = 0

!

X

lmf (x4} ==0 9Kasanrn pasianinp. By sca cos
5l At
GYHKRHAHUAD Xx— 245N AUMHTE MABHKVL HHACAUTHIN KYDCaraau.
AN PYHKUNA TUMHTHHRHT AHa OHp T LPHPHHH KeJTHPAMH3.
5-tabpud Aeap Ve>0 con yuyn wyndad §=>0 con ronurcaku,
capeyment x Hune O0<C|x—al <8 reHecusausNg KAHOUTAGHTEPYBHU
Gapua Kuimarsapuda if(x) —b| <Ce Tenccuzaux Gaxapurca, b cox f{x)
PyHKYuARUNE @ RYKTAdQ (x—>a Jacu) sy defiuandu sa

fimf(xt =0

Lt

Kabu Oercuranadu. PyRKUHA auMuTHrA Gepuaran Oy Tabpud Kowuww
TabMigne aeinnany.

Mucoaaap. I Yuly [(x} =sinx QyHKUNAHHHT xz% HyKTana-

_ ! o
' JiHMHTH y Fa TEHT JKAHJIKTHHA K}’pC&THHl_‘.
Ve >0 codin onaituk. By & ra kypa & un 8=¢ 1e6 oncak, y Xonda

1
O<lx— T{| <Z 8 TeHrCH3THKHM KaHOaTIaHTHPYBUH X 1apaa Kyiuaari

. Lo e s N T
f}{x) —-§-I_[.s|n x— gi—[smx—.sm f;[——
LN =z _T
— 125 . cos x+6[<2-u Gl—ix_i[<
=ies 3¢ 7 ' T 6l =t

TEHTCHAAK SaKiapunaid. Bynaan 5- rawpudra kvpa lim sin x= %

. ]
IKAHNHTH Kedul UHKady.
2. Yoy '

) I, arap x — paunowaa cod O¥vica,
X =S -
% 0, arap x — uppailnoHaJ con 6yaca

Hdnpuxae  dyHkuuacuiuir  uxruépuit o€ R dyKTala JHMWTra 3ra
IMACJAHIHHH K?pCaTHHIZ

Teckapucunn apas kwaalnuk, asun Jupuxae GydKUAAcH @ RyKTala
YeKJAH & AHMUTTA 9ra OYACHH. ¥ Xonaa TalLpudra Kypa uXTHépui £ >0,

kyMaanan v s-:_—; YaYH O<C [x—@a| <=8 TeHMCH3MHKHA KaHOATAaHTH-
PYBUH Gapua paimoHan x Japha
[%{x) —b|=11—b}<e
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TeHrCH3JinK BGaxapunaid.
Xyaau wyhkaafl, 0<<ix—al <8 TEHrCHANKHH KaHOATIAHTHPYBYM
6apua uppaunoHaa x napaa

[ (x) —bl =10—-b|l=1b] <Ce

TEHrCH3AHK GaxKapunaid.
1= (1—#&) 4+ b atinuATHH 3bTHOOpPra oAH6 TONaMH3:

‘ l='|(l—b)+b|g|l—b|+|b|<e+e=2£=%‘

By 3MARHAT PapasnMui3HHHT HOTYFPHAHTHHHA, ABHA Hupuxae GyHKUHA-
CHEUHT ¥V a HyKTaja AHMATIA 5Ta 3MacAHIMHM KYPCaTamu.

1-Te opema. Pyaxyua aamury yeyr bepuszan letine sa Kown (4-
aa 5- raspuhrap) raspugprapu faapo sxeusaaenroup.

Hcoor. 1} f(x) oyHKkuea a HyKTtapa 4- trabpugra (lefine
Tabpudura) Kypa AUMHTTA 3ra GVNCHH, TbHH X TYAAGMHUHT HYKTaNapH-
AdH TY3HATAH, @ Fa HHTHJYBYH Xap KaHdahl {x,) (x.s=a, n=1,2,3,...)
KeTMa-KeTJIHK ONHHraHAa XaM Moc [f (x,}} KeTMa-KeTNHK fAFoHa b AHMHTTa
HHTHACHH. Bua wy b cod f(x) DyRKUMAHNET x=ga HyKTala 5- Tabpudra
(Kown rabpudura) kypa xaMm aumutd GYIHIIHHH KYpCaTaMH3.

Teckapucuuy tHhapas Kunafdauk, ssbHH f{x) yHKUIHA x=g HyKTana
4- rappugpra K¥ypa b aumuTra sra 6yaca xaM, (yHKUHMS WY HYKTaaa
5- TabpHdra k¥pa b AMMUTrE 3ra OVIMacHH. YHAa Gupop e=g,>> 0 CcoH
YYYH HXTHEPHH KHYUK MycOaT & COH OMMHIaHAa XaM apryMeHT x HUHT 0 <<
<7 |x—al <8 TeHrcH3NUKAAPHU KaHoaTJaHTHPYBUH GUpOp x| KuliMaTua-
aa

1f(xf) —b| 20

Gynaau.
Honra watuayean mycbat connap Kerma-xetqurd (8. nu onadauk.
¥ xoaza ioxopuaarura kypa xap 6up 8.0 {(n==1, 2, 3, ...} yuyH

x apryMeHTHHHr O<C|x—a|< 6 TeHICH3JHKHH KaHOATNAHTHPYBYH
WyHAak x=x, {(n=1, 2, 3, ...) KuiiMmaTh Tonunandkn, 0 << |x, —a| <8,
Ba |f(x.} — bl Z=2 8¢ 0¥aaau. Ammo 8,—0 AaH x,—a GVAuLIH, 6YyHAAH 3Ca
4- ranpudra k¥pa {f (x,)) KeTMa-KeTAHK b ra HHTHAAWYE AQ3HM. |f(x,) —
— | Zzg9; MyHocabar sca Oywra 3unaup. Hemaxk, f(x) ¢yHKuHA x=a
HyKTaja 4- TabpHra kypa b TUMHTra 3ra GVIHILKMAAH YHHHT [y HYKTaaa
5- Tampudra kypa xam b AMMHTra sra GYaxHIIA KesJub UHKaLH.

2) f(x) ¢Pyakuna a BHykraga 5-tabpudra (Koium tabpudara)
K¥pa aAuMuTra 3Ta 6YAcHH, Abhu Ve>0 coH ydyH WyHnaé §>>0 cou
Tonunaauku, O<Z{x—al| <8 TenrcHanukhap Gamapuaranga |[f(x)—
—b| <Ce TEHCCH3NNK XaM YpHHAH Gynaan. .

X TynaaMHHHT HYKTaAapHiaK Tysuiral Xxap 6up xaiu a aan cpapmu
Ba ¢ ra WHTHIYBYH HXTHEPHH {r,} KETMA-KETAHK OJak/uk. a

Conaap KeTMa-KeTJHCH JHMHTHHRRP TabpHdura Kypa, IOKoprRard
8 >0 ydyn wynnai no €N cox Tonunaauky, Sapua n > rp 1al yuyH [ 20—
—a| <78 TeHrcH3auK Ypuuan 6¥aanu. Hatuxkana x,5=a (n=1, 2, ...)
MyHocabatra Kypa O<l|xa—al<(6 rtedrcusnukaap xeaud usmKama. .
~ By Tenrcuaaukrapaas sca 5-rabpHra Kypa [f{x.) —bl<<e’
TEHrCH3AHK Keanb unkaiu. Jemax, x.~~a Ba f(x.)—b 6ynann.
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Bus wkopuna f(x) QyHKUMS x--a AarH UekJH b JUMHTIa 2ra
6Vnumniear KowM  TabpAguHH  (O- TabprdHEH) KeATHPIMK. b= oo
{b=+4 00, b=—oc0) OVarad Xonnaa byakuna AUMHTHHUAET Konm
TabpudH KyAnaarnua udosanavan.

6-Tawpud. deap VE=0 con yuyn wyndai 6 =>0 con Tonurcaxu,
x apaymentiunz Q< |x—a) <& TEH2CUIAUKAGPHIL KAHOQTAGKTUPYEYU
fapua Kubdmaraapuda

P > E (f{x) >E; — [(x}) > E)

Tenecusauk baxcapuica, f{x) Gynquanune a ryKTa0R2N AUMUTU OO
(4 o0, —oo) delusadu sa

limf{x) =00 (limf(x}) =+ oo; limf{x) =~ o0)

Kabu Geseusranadi.

Mucoa. ¥Ywby f(x) =-—

= oo 6YVau-
e oo BYan

WHHH KYVPCaTHHT.
Arap VE=>0 con yuyd d= éﬂeﬁ OHHCa, ¥ Xonda 0<<jx— 1] <8

TEHICH3NHKHH KaHoaTAaHTHpYBYy Gapua x J1apaa

1
) =l—'l > E
(x—1}
TEeHrcH3AMK Gaxapuaaau. Hemak, l]m—( [I_‘f=o°
e X }

Juau flx) YHKUHAHWHI @ HYKralarH YHr. Ba, 4an JHMHTIApH
TYWYHYATADHHN KeNTHPaMU3.

7-tabpud (Teithe Tavpudu). Acap X rgnramnune uyn;m;:apudan
TY3ua2ax, xap 6up xadu @ dan Karra {(xuduk) O§aub, a eq@ unTwaysqu xap
Kaxdad [x.} keTma-keTauk osunzanda yam moc [f (£,)} KeTma-Keraux s20na
b coxuza unrTAca, wy b com f(x) pyNkyuAHUKE a ryKTadaeu Gue (uan)
Aumuru dedusradu ea Kydudazuya deszusanau:

tim f(x)=& &u f(a+0)=b

K—wid 1)
( lim f(x)ﬂb EKH f(a-—O}-“b)
- ki —10
X
MHCOJI Ywéy f(x) = l |
YHT Ba van JHMATAADHHH TOIMH.
Hoara WHTHAYBUK TyDJM lxa} sa [x7} KeTMa-KeTAHKRapHA onafiauk.
Papas Kuaaiank, ;) kerma-kerink 0 Hykrara YRraad, {7 sca 0 Hykrara
Yangal MHTHACHH. ¥ xonga Gy KeTMa-KeTAHKIap yuyH

(x20) GYHKUKAHUHT HOAB HYKTanard

e Py =221 f(x =2
ﬁyﬂnﬁ "COHHHAT abCoMoT KHAMaTH 'ra’bpucpura hypa
oy =S=1, f(a)=—Z=—
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raasn. Hemak,
| %]

lim ,Hr]m lim —=1,
I pem gy X
lim fix) = hm —'f~'—= —1.

FEe— I

S-ravpud (Koww 'r;-s'hpt«l(im), Acap Ve =0 con yryn wynodal

§ 2 0) CON TORUACARU, AP2YMEHT X HiLHS TeHSCUSAUKHY KUHOATAAHTUPY B

daprda Kaisataapuoa |f(x) —b| <0 v Terecusaus baxapuaca, b cox fix)

DYRKUHAHURE & wyKTAdaen fjne (4an) ausury Jedusadu ea Kyiudaeuta
SEACH UM

lim [le) =6 éxd Ha+90)=b

e

( IIITI f(x}—b ExH f(a»—(}]—b)

Eaes: B

Mucoa. ¥Ymmdy fix) =—--T (DY HKIIMKIIUHT 0 HYKTaaarn YHr JHMuTI-
Wy

Al TONHHY,
Vixtuépuit E>>0 coH yuyd =5 1e0 oiudca, y xoaaa O<Cyr<I0

-y

F-
|

EHICUIIHK GAMAPHAHINHAAH —— > £ TEHMCHAIHK Keand duKann.
[ty

Temax, o L] .
Hema lim )= lim -—== 00 .
[} PRSEETIRYS

a-Txera b {a— h<x<a)

Pynkuna Anmwti, By UKLHARIAT VHI Ba 40 (MMHTA4pR Tabpria-
PHLAH BEBOCHTA KyWHIAr® TROPeMAry Keniamuy

2-teopema. Azap [(x) Ppyrxyus bupop a nyxrada b aumurea s2a
Siaca, By Pyncyus wy HYKTA0Q §ie va 4an aumuriapea sxa 6§aub,

flu+0)=f(a~—0)=0
dgrocabar Jpuntn, aa axcunda, azap f(x) Ppynxnua a nyxrada jnz sa
QN AUMUTALPZG I2q OFAuG, Gy aumurarap §aapo renz (b 2a renz) Gijaca,
¥ yoaba 6y nyxrada pynxyua rumurea 32a éa Oy aumur xam b 2a rens
’}y;mdu.

AU x— 00 (X—> T 00 Xv— o0 ) Ja DYHKUHT JHMHTH TleJyHl-laCHHH
HEATHDAMHG.

G-rabpurd (Teine ravpudnl. Acap X rgnaannaqs ﬂyrqm.aapudan
FYIHACUN Jup Kaudad dexecus Karra (mycGar werkcus Karra; smarpud
HOKCHI KATTA) |[Xx} KeTma-KeTauk oaundanda xam moc {[(x,}) xerma-
KeTAUK R2ORG & ea unTiaca, b con [ (X} yniquanune x— oo dacu (r-—» +
+ 0o, K-+ — co) aumury dedusadu sa
limf(x)="b { |lIT1 f xy=0; lim f{x)=20)

e R o )
kabu bescusgrnad.
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: . X Ty =7 | .
Mucoa. Ywby 1im2-""""" — ° TeHMVIHKHHHI YPUNAH SKAHAHTH-
X—+ 0 3x"+ H i 3 )
HH KypcaTaHr.
{ea} HXTUERHA NeKeHR KATTA KeTMa-KerauX GYacus: ¥ xonaa $iduua
Knﬁmamap:mcm nﬁopar KeTMa-KeTAHK

L2k, - .
Fla,y = —~’E—_ \ ﬁy qaaign. Hewau awmuTra 3ra SVarad KerMa-
-+ ] ’
KeTauKIap yeTdilard apHipMeTx aMmaniapaan Lboﬁllﬁ.ﬁﬂﬂliii TONAMUS!
* k2 + x,
imfi{x,) = hm—— —=
p—a LTI ¢ + Ii
a7 27
o e — lim {1 dmee e
L, x A Vi X ,

=T |

lim —————
PR P L 3
H0-Tabvpud (Kown ravpudn). Aeap Ve0 con yuyn
wWyrOGE A COM TORUACAKU, X APeyMeHTAuNE (x| >A (x> A;—xr>A)
TENSCUIAUKRE KUNOATAANTApYsuy Sapywa Kudmatsapuda {f(xy — bl <
TeRECUBAUK BaMAPUACE, § oM }ix

X—— o0 ) Juen AusuTi Jdediaiacu aa

limfixy=5b { lim f{x)=b; lim f{x)—b)

Ky [, P

PYRKYUARIUHRE X—> 00 {X— - oo

Kabu Oeacuiamadu.

Mucoa. Yuby Jix) =~ DYHKUNAHNTIE ©-»00 A4rH JHMIATH
2

I .

5 ra Ttedr FKAHJIHCHHH KYPCATHHD

Arap mxTHépH#A = > yuvy 4 = ‘V‘I 43 + —‘; #ef gnudca, Vo XonTaa.

x| => A" TEHPCH3NHKAN KAaHOLrIgETHPYBUR Oapya x Japia

b, At .
) =i = E';—._,t-‘--—- Si<<e
= - —1 =
6§aaau.
41 2%+ 22 b : .
Xakukatah xam, |+ 1y |21 ndZa 2X 3
% 2 24242 —1) 224 — 1)
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6Yau6, — 3 = L el > \!
2257 — 1)

Sy¥anwnny Tonamus. lemak, A= —---—I——

- §. Yexkau aumutra sra 6yaras
(PYyHKUHANTAPHHHT Xoccanapu

Yeknn aumutra sra 6¥arad (pyRKOUUANap Karop xoccaaapra 3ra
Gy.AuG, 6y XoCCa apHH Yprannuwna acocal ylKUMA JHMUTH Tabpudaa-
pruiay dofifadanunand. bus pyHkuud anmut yuyH Fefine TabpHpuHuHr
KeATHPHATEHAHH YbTHOOpra oG (QYHKUMA JHMWTHHHHT COHAAP KeTMa-
KETAWTCHHHHIT JNMHTH cudatd Tabpudaawnwu), ywby maparpapiaa
KeNITHPRJAAHFAH XoccanapHUHr 6ab3naapiHuruia neBornafiMua.

f(x) oynKuus x T¥nnamiaa GepuaraH, a sca X HHHI JHMAT HYKTacH
Gvacut,

1°. Arap f(x) GbYHKUMSIHHHT @ HyKTala JHMHTH MaBXKyad 6yJca, Oy
JUMHT ATOHAIHD.

2°. Arap limf(x) =t 6¥anb, b==p(b<lg) Oynca, y Xoana a HuHr

X—ru

eTapaH KHYWK aTpoduilan oflWHTaH x(x==a) HHHC KHdmartiaapuia
f(x}=>p (f{x) < g) O¥ranu.
3°. Arap limf{x) =b== o0 6§aCa, ¥ XOJNAA a HHHT eTapaH4a KH4HK
X—wil
aTpodunad oMuHraH x (xz=a) HMHE KuimaTaapuaa f(x) ¢YHKUHA
Herapaftadrad 6y.aanu.
3°-xoccannur ncbotu. Ulaprra «kypa limf(x)=b .

GbyHKUMA NEMHTHHHHT KowH Tabpueura kypa Ve>>0 con yuyd
WyHaalt >0 COH TOMMAAAUKH, aprymeHt x Haur O<|x—al <6
TEHTCH3JIHKHR KAHOATTAHTHPYBUM Oapua KuWmaTtaapuda |f(x) —bl <<
< e, AbHH b— g < [ (X} < b+ ¢ TeHIcH3AMKNAp YpHHAK G¥naan. Hemak,
X apryMmeHTHHAT O0<C |x—a| <8 (a—b&, a4+ 8 opannkia) TeHTCH3AHK-
_HH  KaHoaTAAHTHPYRYW OGapya Kuimataapuna f(x) QYHKUHAHHHT
KHfAMaTaapd (b—e, b+¢) opannkaa O¥nanu. By 3ca yHKUHAHHHD
{a—§8, a4 6) opasuKia YersapananTalIMrHHE KVpcaTaas.

fi{x} Ba f{x) dynxkuuanap X t¥nnamaa Sepuaran 6yaub, g HYKTa
X BUAT AHMHT HyKTack GYJaCHH.
: 4° Arap
limf (xy=b, limf,{x)=b,

6¥aunb, x aprymedThudr O <I|x—al <8 TEHCHIIMKHH KaHOaTAAHTH-
pyBuy Gapua ruAMatiaapuda [i(x) < f»(x) TeHrcuznuk ¥puuau 6§aca,
¥ Xonfa by < by TERrCH3ANK Ypudan 6¥aann.

5% Arap x aprymeHTHHHT 0<C|x—a}<C8 TeHrcH3NMKHH KaHo-
aTAAnTHDPYBYK Bapya KMiimaTaapuna

L

Filx) <P < fa(x)
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TEHICH3AHK YPHHIR 65au6, limf, (x) = limf2{x) =5 6¥aca, y Xoiila

=il R

limf{x)— maBayn Ba y Xxam b ra TeHr.
=i

6° Arap limf,(x) =&, limfy(x) =b, 6Ynca, y Xonna fi(x) % f2(x),

A =il

fi{x)fz(x}, —?—:;-;» {f2(x) 5=0.) dJyHKLLHHJlép XaM JHMHTTa 3ra Ba
2

Lm(ﬂ(ﬂ *=fi(x)) =845,

Li_ij:(fﬂx)fz(x)) =D b,

i —-%(bﬁeoy
2

=i fQ(x) -
MmyHocafatnap YpuHaH. .
7°. Arap limf{x) Mmapxya O¥aca, y xonga lim(k-f(x)) xam wmas-

—a r—ed

KyA Ba y k-limf{x) ra teHr (k—const), abHK

lim{&g-f{x))=Fk-timf{x).

X—tt X—i

8°. Arap limf{x) mMaBXyn Ba 4ewan Gyaca, y xonga lim[f{x}]"™

XaM MaBxyn (mEN) Ba -
| lim{f (x)] "=[limf ()] "

" MyHocaBar ¥puhan 6Yanann,

Gapas kuaaliauk ) rimnamia =g {x) GyHkuus anpKkhadral sa Gy
¢yHKuUHA Rudmataapuiad ubopar |f] Tymaamaa y=f({) Pynxuus
anHKAaHran 6yau6, ynap €paamuaa mypakkab y=f(gp(x)) OyHKL:HA
XOCHA KHAMHraH GVJICHMH.

9°. Arap 1) lime{x) =c 6yan6, g HyKTanuur wyHaain (a—=8, a--98)
arpopn maswya Oyicaku, Oy atpodaad oaunrai Gapua x Jsap ydve
@(x) £¢ 6yaca, 2) ¢ uykra T TYRAaMHHAT JAHMHT HyKracH G6yiub,
limf (£} = b 6yaca, y xonaa x—a Aa Mypakkat GyHKUAA f(p(x) ) AHMHTTA

o
3ra Ba :
limf{p(x)) =25

Synaan.

13- § Yekcu3 KMUMK BA 4ekcH3 Katta dynkuusaap

)
X tynramaa a(x) GyHkudsa Gepuarak 6Vaub, a HykTa X HHHT JHMHT
HYKTack G¥acui.
dl-Taspud. A2ap x—~a Oa a(x) Qyrkyuanune aumuru Horea
TeH2, ABHU
fime (x) =0
E
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Bfaca, a(x) ynxyus a nyKTada (éxku x—a 0a) HeKCU3 KUK PYHKUUR
detiuaadn.

n v
Macanat, f{x} =cosx x—— 12, ¢(x) = x? 3¢ca x—0 12 YEKCH3 KHYHK

pyaxuus 6vaann. _
rap X Tynaamis Gepuaran f(x) GyHRUUA x—-a A8 YLKAH b JTHMHTTA
3y OViacs. vy Xonfa a(x)=f(x) —b DYHKUUSA x—-a Aa YEKCH3 KHUHK
PyuKous GFnank Bz aKCHHYA,
XaKHKaTaH XaMm

lima(x) =lim[f (x} —&]

6VnuG, Uekaw JUMHTTA 5ra GVaran QyHKUHANAP YCTHAArH apunpMeTHK
amansnapra kypa {5°- xocca)

lim{f (x) — b)=limf(x) —b==0

OV M,
Xy/aH WVHHHCAEK x=@a HYKTana f(x) —b 4YeKCH3 KHUHK DYHKUHs
6¥aca, v Xoada
limf(x) =b

1—a

3KaHK KVpeatHaslid.

IO opuna alituaravaapaad KypHHaaHku, arap f(x) OyHKLUKS x—a na
YeKkAu b JUMHYTE 3Ta OVaca, yan J(x) =b - a(x) kVpunkuila Hdouanaw
MYMKHH. DyHIa «(x) UYeKCH3 KHUHK (PYHKUHA.

Auan X t¥unamna Gepuaran Gupop B(x) MyHKUHAHKW KapailiHk.

12-Trabpud Acap x—a 0a B(x) PynKyuAKUNE AUMUTU 0O, ABHU

limB{x) = oo

X—Q
Ogace. Bix) Qynkyus x—a 0a wexcu3 Karra ynrkyus det araraou.
|

——LTE pyRKuUA x— | 44, @(x) =€ (PYHKUHA
(x—1)
3ca x-»0 Aa uyexcus KaTTa QYHKUHA Gynamu.

UekcH3 KHUHK Ba KaTTa QyHKUMATap KyHKaard xoccajapra ara.

19, Yekau conmarn YekcHs KHYHK (PYHKUHANAPHHHT AHFHHAHCH Ba
KYnafitMacH uYekcu3 KnduK GyHKOHA GYaann.

Macaanan, f{x}) =

2°, UYerapananraH ¢yHKUHR OHJaH YEKCH3 KHYHAK (YHKLUHARHHT
K¥na#TMacH YeKCH3 Knuuk QyHKUMA GYnaiau.

|

3°. Arap a(x) (a(x) 5=0Q) uvexkcus kuunK PpyHKUHA O¥aca, O

weKcna Katra GyHEUHA Gynaan.’

4°. Arap f(x) 4yekcH3 Katra {yHKUma Gyhaca, ﬁ UEKCH3 KHUHK

Pynxuns Gynaam.
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- 4- §. PynxuHANAPHH TaKKochaaul

dapas KuAaiauk, X TViaamaa a{x) sa f(x) Gpydrunsaap depuaran
6{nuo,
lime {x) =)

A=

hmixy =0

Gyacke (o HYKTa X TYRAAMHKHE JIHMHT HYKYacH).
Ywméy

Tim 2 (1)

JUMHTHH Kapaimis.

7. Arap (§) anmut O re Tedr OVaca, v Xokia x—a 44 o {x) OVHKUAS
B{x).ra HUCcOATEH IOKOPH TAPTHOAU HEKCHS KUYHK QYHKUMA AeHdtain Ba
a(r)=o{f{x)} kabn Gearunanunn.

2° Arap (1) aumut U gan papkian Yekan colra Tenr {aca, v xonia
X—0 Al {x} Ba Prey Oup Xud TapTnbad uYexkcHs Knuuk pyvruvanap
Aelinhanu.

SUOAvap (lratmer §ra venv OVaca, v Xolila odx) 82 (x} PrHKUmA-
A X Ll PEKBHBANCHT e Bada b Ba o {x )~ {x) haOn Beardianain

Kyiugark xoccadap GesocHTy 1abPpudIRal KeNHD YHKAAH

ay o(f1 = o(B)=0uilf);

O) Arap v= o) Dhnce, 0P 4 e{yi=o(Bj:

_ B) Arap o (x} B fix5 PUOKURAAGD X-=0 Al HXTHEPHI YeKCRD SrueH
PYUKUHsap fiaca, ¥ Xodiga o-fi=o0f{a) ba a-f=0{p) OViaan

5~ § PyHKUUS AUMHTH MABXKYIIHTHTA OHI TEOPEMALAT:

Bus wropuis ekny ArmMaTea 500 0L aH OVHKIHSHHHE X00CH HDE Hi
Ypranous. ¥woy mnaparpadaa  sco QVHKIHS JHMHTH  MaBHYLEANTE
Macanach  Oudiab HIYFYANAHaMHG. ABBuJIO f\\, MAaCallaHH Mol O
PYHKUHSAAP VUYH XaJ ATAMKS.

Fix} dvnwims X ranamae Sepuaran 6Vand, g vykra X TYIMaMuadhn
NHUMHT HYETZCK Kamis ¥ oo X suep =g BUncHH.

3-teopema. Aeap f(x) Qyrnkyun X rgnramdae feysuu (xama-

ek ) 6jaub, ioxopudan (kyldudan) wezapasanzan Ofaca, a nyxrada
. dexan aumurza s2a Hiradu.
o Hceboy fyy dvekunn X tVmnamaa Yeyeun G¥anG, woKopugad
yerapadanrad Syiacua. ¥ xonda {f{x}}={f({x) :x€X} TVMNAMRUHT aHHK
IOKOpH 4erapacy MaBKyd OVnann. Papas wuaadauk, suplf(x)}=b
GYACHR. Y Xoana aHHK OKOPH Yerapa XoccacHra Kypa

{°. ¥x€Xx y?m HEIES)
2?:_Vs>0. XEX, f(X) >b—¢

MyHocabatnap ypHeau G¥nazan.
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Kapanaérran dyHkuns yoysuu GYIraHH YYyH x' < x aapla f(x') <
<Zf(x}) TeHFCH3AHK VYPHHAMAWD. Inan b—e<If(x’) Ba f(x)<b
SKanAuTHER 3BTHOOpPra onacak

b—g<f{x’}<f(x}<b+e

TEHFCHIAUKNADP XocHa Gynaau. By sca b con f{x) QYHKUHAHHHF JHMHTH
SKaHHHH udosanaiiu.

flx) dyHkuus X tynnamaa Sepuaran Ba a HYKTa X HUHT JHMHT
HyKTacH 6¥iacHu.

13-taspud. Acap ¥V e>0 con yuyn wyndai 8§>0 con tonus-
caxu, apeysment x Huwe 0<|x'—al <8, O<{x”—al <8 renecus-
AUKAGPHY.  KOHOATAQHTLPYE LU uxruéputi x° Ba x” (x€X, x"EX)
kuiinarrapuda 1f(x"y —f(x") | <<e renzcuszaux fpunau Ogaca, f(x)
pynryun yuyn a wykrada Koww wapru Gaxcapuradu dedusradu.

4-treopema (Komu TeopemacH). f(x) pyncyus a nyxrada
Lekau aumurea 32a Ofaruuta yeywn, 6y dynxyun a nyr;rada Koutu mapranu
KUHOATAQHTUPUING 3apYp 8a eTapal.

Mucoaaap. L. f{(x)=xcos -E— dynkuua yuydn x=0 HyKraaa
Kommn waprtu ﬁamapmnlmuuu K¥pcaTuar. We>>( coH GepHaraH GYJICcHH.

By £>>0 ra kjpa & un 6=—;- 166 oMHCa, Y XOIIa X HHHT

0<lx—0l b= O<ix’—0i<<éd=7

TEHICH3AHKAADHHE KaHOATIAHTHPYBUH HXTHEPHH X/, x” KHAMATAAPH Y4yH
Kyilgaard TeArcH3 K Ypunnn 6ynanm:

. w o] | 'R
ix”") =)= Ix”cos‘;-,,—-—x’cosg-;,lg Ix”cosz? [+ | x’cos2%| <

< X7 4 X ] <.

By sca KapanacTran ¢ynkuna ydyH x==0 Hykraia Kou.m HapTH
GamapHanHtUnHK K¥pcaTanu.

2. f{x) =sin—; PyHKUHA yuyH x=( nyktana Kouww wapru 6axa-

PHAMACAUTHHH KYpCaTHir,

Ve ¢ y = ORI
£>>0 cod yuyH x=0 HyKTa atpoduila x s X TrEmy

HyKTaaap onaMmus. By uykranmap yuyr |x'—x”| <8, |f{x") —f(X) =
(drn41)n I
2

=sin —sin n | =1 3KkaHy paBuwan. IuaH 0 <“e <1 Aap yuyH
Kowy wapTHHHHT 6aapuiMac/MrHAE KYpuil Kuitne IMac.

Ywéy naparpad skyHuaa kenakakia Kyn GofnaraHunagMran
Al maiTaa MyXuM G¥arad HKKHTa QYHKUHA NTHMHTHHH KeNTHPAMHS,

- L. Ymoy |lm—-—l TEHTAHKHH HCBOTAAHT.
. 2—0
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Papuiatkm, O<x<—IE (—i<x<0) OpafHKAaH OAHKCAH HXTHE-

puil x Japaa O<Isinx<x<Cigx TEHICH3AWKAADP YPUHAHANMP.

UM sinx << x < igx TEHICH3AMKIADHH Sinx Ta OYans, | < e <
I o
<oy BA YBAAH COSX <I—— siny <71 ©6yauwuHn  Tonamu3. HaTtwiwana
0t ] — o ] —cosx

TEHICH3AWKAapra sra OyJaMus.

nan 1 —cosx=2sin ?% Ba 0<x<% na sin 2%<5in% 3KaHHAH

3bTHBOpra oncak,
| —cosx<2sin-;—<2-%=x

- s = - ELs
myHocabat YpuHAa G¥autyiku Tonamus. Jemak, nxTHépnii 0<x<—2-

SifK

Aa 0< 1 —

< X TEHCCH3IAHKAap ypHHJ'[H

nan ¥ £>>0 yuyH & cudaTnia ¢ Ba ?'COHJ]EIPHHHHT KHUWIH OAHH-

ca, apryMeHt X HHHT 0<x<—g— TEHTCH3JMKHH KaHoaTAaHTHPYBUH Bap-

sinx w o
Ha KHHMaTAapuAaa 1———l|-<x{e TeHICH3AWK Ypunan Oynaau. by
sca TabpHdra Kypa
fim S0 —
k0 X
3KaHUHH GunaHpanH.
sinx
Fx) == dyHruHud yuyH f{ —x} =f(x) TEHTAUKHHHT GaxKapuJiuiln-
$iNx o o
HH, ABHH GYHKUHAHHHET #HyDT 3KaHAHTHHH KYpUll KHAHH 3ZMac.
Hemak,
lim SINK =1
X+ —1}

TEHMHK XaM VpuHAH G¥naan. 2- reopemara acocalH x=1{ HyKTana
SII'I)(

QYHKUHAHHHT AHMHTH MaBXYA Ba y 1 ra Tewr.

2. Ywoy
J_iﬂ(l+~;lc-}"=e.
TEHIJAHK YPHHAN ﬁj&nnmuﬂu KYpcaTHHT.
bua i]lm{l + )”—e JKARAHTHHH K¥prad 34k {KapaJncuh, 17- 6o6,
2-§. T
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Papas kuAABANK, X >>1 OYACHH. X HHHT 6YTyH KHCMHHH 1 OPKaJH
fearniacak, y xoaaa nsox<n-41 6yauG, 6ynaan sca _| < x < 1
LEN #
TeHICH3AWKNapra ara 6ymamu3. By TedrcHsnukIapaaH
| n ] 3« R
()< () <(+2) (2)

TEHICH3ANnKNap KeauG uuKaiH.
.-|+I
]lm(l+ )_e hm(l—l— )
n—oo A+ 0o

xamaa (2) renrcHznukaapian ¢oHaananul ueknn aumurra sra 6yarad
PyHEUMS xoccanapura kypa (5°- xocca) x— 4 oo {(n-+o00) Aa

lnm(l—}— )
TeHTAWKKa 3Ta 6¥namus. -
man x << — 1 6YNCHH. x= —y Gearunaul KApurcak, y XOANG:
=¥ E)
. _ N (4L Yy
XL@ (1+%)~ yi'f'w 1 y) y:?;( i ) -
r—1i
6ynagu. - : -
Jemax, .
lim (l-|— )
6ynanu.
HatTuxa. lim(l+x)*=e TeHNMHK yPHHAHAHD.
a0

XakuKaTaH xam —i=y Gearunaul HaTHXacHAA

. T Iy
im0 (1)

65106, nm(l + ) = e MynocaGataan lim (14x)" =e Kenus unxa-

Lf= 0>

AH.

6- §. PYHKUMA AHMHTHHK Xucobaawmra onx
MHCOAAAPp

Yw6y aumMuTHH xxcobaaHT:

Ilm(l{)sm x+cosix+ 3 +2

. el

AsBano
x—1

fi(x) =10sin’x, fa(x) =cos’s, fo= 3x+2
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GyHKUHARAPHHHT X—0 13 THMHTIAPUHH TONAMHS3.
Iim fr(x) =lim (10sin’c} = 10]lim sinx]*=0,
X

x—0

11m Falx) _Ilm cos’x={lim cosx]”: 1,

=0

x—1 lin(x—1) ]
) L —1 e o
lx'ﬂ h(x)-l:gg Jr42 fim (35 +2) 2"

3HAR, UeKAH JumuTra ara OYaran QyHKUHANAPHUMD XOCCAJapUAaH
cdbofinananamus.
Hatuxkana:

1
lx]_rftl](lo sin 2x4-cos x4+ i +2) hm 10sin x-f—lxlm cosr+

lm = 0+1—5=

2. Ywby J]‘Lr?w—\?f% JAHMHTHH TOIHAT.

VT 2x —3
VE —2

1
>

AsBaao dyHKUNARH KyAxAardua ¥3arapTHpPaMH3:

VIH2e =3  (VI+20 =3 (Vr +2) (JT+20 +3)
V=2  (Yyx =2 (yx +2(YI+2x +3)
_WIFZR =3 (TFZ +3)  Vr42 (1429 (VI+2x 43) _
- (Vr =2 {(\x +2) VI+2x +3 (x—4{yx +2) -
_ 20— (YTH+Te +3) _ 2(yTF2x +3)
= a(YxX +2 Y42

(T 3% 43
Duay lim— =" "%
A x—4 \1'{1' 42

HH xHcoGaaliMus:

lim 22 +3) _ 2(3+3) -3

et Vx +2 T 242

v’l-{-?x _
,[l.emaK 1L4 -2 _3.

3. Yuify hm(H'x) nd  TMEN, AHMHTHH TONHHT.
x—0

Apasao (14x}" Hu HblOTOH ButoMu dopmyaacH G¥inua éamus:

(140" =1 4nrt ey Um0

4. . X"
¥ xonna
L} 2
" l+nx+—— +ooAx =
— 2 -1
{l+xt) — - =n+ n{nm )x+
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afn— ) (n—2)

u—1
F gy S T =
SHAH Gepunran AHMHTHA XHCOMRTARMH3:
Iim—ﬁ’i—)-—— llm[n—}— n(" —1) X+ n("—la),["_g}x?—i— v +x"|=n.
£} !

Ywby [f(x)}¥* kypuunwaary OYHKUMA  Odapaxaru-K§pcarkutiu

yHKYUuR AednNanK.

JIUMUT XucoBaawira onad KaTop MHCOMIApAa AapaXanu-Kypeat-
KHUJIN (YHKIUHALAPDHHHT JHMUTHHH TONHW™a ol Kyi#fnaard KoHaanaH
dofinananunann:

fix) Ba g(x)} dyHkuuanap X tynaamaa Gepuaran 6yaub, a @HykTa
X TYOAaMHEUHT JUMHT HYKTacH GYJCHH.

Arap lim f(x) =56, limg(x)=c

X—-il Xo=il

Oyaca, y xonna
lim[ f(x)] ¥ =6

Oynagn.
]

sinx _.?
4. ¥y |IITI( )‘ @ RUMMTHH TOMHHT.
x—g \ SiNA
]

sing \ 77 . .
( ) HpOLAHHAT KYPHHULWIHHK ¥3rapTHpaMu3:

sing
1 ) 1
sinxy 2 +_s_;_r£_ 22 14 slnx—sma)
sina sing sina
— X
QSm— co&—+— _“2
| 4 2 2
- + sing
x—a T4a
. PEI——
1 . sinir 2 2
. X—a X4 tr—apinda — Tdua smg
( 25|£|-T-‘Cog.ﬂ_—2t__ Pt mT o——
—_— I | _ -
T sina

IHAR AaPaKaTH-KYPCATKRYAM DYHKUMA JTHMHTH XaMRa

sinx
=
X

lim(l4+x)"=e, lim

Xl x—i)

TeHranknapnaw doiganadamus. HaTuxana

r—a *+a

sin ———
" ¥ 2
! e 1
. X—t - . N
. sinx 2_ F] 3 Ix 4 a)simg gy
1 ( ) T =e =e¥
g & 3INA

xocua Gynanm.
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5. Ywby
x% arap x<Z0Q 6ynca,
sinx, arap x>0 6yica

f(x)={
GyHKUMAHMHE x=0 HyKTaja JAMMHUTH MaBXyAAuTHHH ncbotaaur ea Gy
JHMHTHH tomaynr,
Kapasmaétran gyskumadHar x =0 nyxkranard Gup ToMoHan (YHr Ba
yan) AHMHTAAPHHH TORMAMM3:

lim f(x) = lim sinx=1lim sinx=0,
i x40 Ko e (3 52—+
: fim f(x) = lim £’=limx*=0.
¥ —0 1——0 0

Hemax, Sepuirad GyHKUHAHHHT x =0 HyKTagard ¥Hr Ba Yan JHMUTAAPH
MaBKyd OyaW6, ynap y3apo Teur (0 ra Tewr) sxaH. DyHaaH 3ca
OYHKUHAHHHE X =0 fa JHMHTH MaBXYANHTH Ba YHHUHTr XaM 0 ra TeHraura
KeJIUG UHKAIH.



195 OB
®YHKUHAHHHT Y3AYKCH3IJMUTH

1-§. PYHKUNA Y3NYKCH3NHTH TabpHpaapu

Bupop X opannkaa f(x) ¢yukumsivn Kapailniwk. By Opa.ﬂHKKa
Terdiuan GYAraH xo HYKTa YHHHT AHMHT HyKTacH GyJacuA.
I-tavpud. Aeap x—ixp 0a f(x) DysKyua veKiu Aumurea 324
6iaub, Oy aumut f{xo) 2a TeH2, ABAU
limf (x) =F (xo) : (1)

!

Ofaca y ;;oﬂaa F(x) @ynkyua x, ryxrada yaayKeu3 deuuﬂac?u
Mucoaadap. | Yudy

Fx) =¥ +5
Cb\’HKU.HH x0=2 HYKTaaa y3JYKCH3IRIHHH KYpCcaTHHT.
Bupununnan, x—2 aa f(x) —\fx +5 QYHKUHSHHHT JTHMHTH MaBKYL

limf (x) = [irr; Vei+5=3,

HKKHHUMAaH, Oy JUMHT Gepuaran OYHKUHARMAEr  Xo=2 RyKTanaru
KHitmaTHra Tenr: 3 = [(2). Jemak, limfix)y = f(2) .
e
2. Ywby

flx)=
+

PYHKEKS UXTHEPUR XpEX=—(— 0o, + oo} HYyKTada y3ayKkcu3 OV.JIagu,
Y4yHKH
: I 1
limf (x} = lim—~——=——<=f(x,).
Ky awy L 07 4« 0 )
f(x) PyRRUMAHKKHE x; BYKTaaarH KuiiMaTy f{x,) ¥3rapmac coH Xamaa
X~+xy A8 x— xo—0 GynuHHKY 3bTHOOPra 0Aud (1) TeHrHKHH
lim [f(x}—f{xn” 0
R Tons
KypunHwaa é€zamus. Oaparaa x-—x, adnpma ApeYMENT OpTTUPMACU
(x aprymeumunr Xo HYKTagard opTTHpPMacH) Aeitnaany:

AX=x— X, 2y
flx) —f(xo) afiupmMa 3ca dynkyus oprrupmMacy  (PyHKHASHIHE © X4:
HyKTafaru oprrpMacu) Aefiunanu Ba Af €ku A Jf(xo} kabu 6e.nr1mdﬁa—
Au: -

Af=Af(xu)=f(x)-—f(xn)» ‘ S (3)
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{2) TeHrAHMKAAH ToOMaMH3:

X=Xo4+ A X.
Yuna (3) tedrnk ywby
A f=Af{xo) =f (xo+ Ax) — f (x0)
KYPHHMWITra Keaaad. [leMak, f(x) ¢yHKUHAHHHT xo HYKTalarn opTTHpma-
cH Af aprymeHT opTTHpMacu Ax ra 6oFank 69aap skau (76- uu3ma).
Arap f(x) ¢yHMKuHa x; HyKTada y3aykcus Gyaca, (1), (2) Ba
(3) myHocaGatnapaan
lim Af =0
) HE—+0
KeaH® uuKalk. DBy 3ca GyHKUMS Y3AYKCHINHTHHH KyHHAArH4ya Tab-

prdnratl XaMm MyMKHHJHTHHH KypcaTaiM.
2-rabpud. Acap apeymenrThune xo HYyKTQOQ2H OPTTUPMACH

Ax Hoa2a untuszandae [(x) Qynxyusnune ynza moc oprrupmacu Af xam

HOA2O UHTHACQ, ADHU
lim Af =0

: Hx—0 .
6gaca, y yorda f(x) Qynkyus xo HyKTada yaayscua detiuradu.

Mucoa Ywoy f(x):-sinx GYHKUMAHH Kapaitiuk. By dyHKuxs

X=(—o0, +ooNKER:x=kst, k=041 +2 1}rymramaa arn-

KAaHras.
Uxtuépuit xo€X HykTann oand, yura Ax opTThpMma Gepamus. Cynr

MOC (YHKLUHS OpTTHPMACHHH XHCOBIaAMU3:

L4
Af=F(xp+Ax) —f(xo} =
_ l _ 1
sin (x,+ Ax) sinx, —
Sl —sin (x4 Ax) ' |
= = 1
sin {xy + Ax) -sinx, ]' 1
+ ;
| ax I
L y I
2cos{xn47x} -sin{( —~%} ¢ % X FaxX x
= sin (&g -+ Ax) -sinxg
Ax—-0 1a Af HHHT JUMHTHHH TO- 76. unama
HaMH3:
3 LA
QCOS{XO-{-%) -Sln{——Tx] QC’GS(X“-f--—A-Qi)
lim Af = lim—— - = lim —— . .
Ax—i) Axarld sin{x, + Ax)sing, Av—0 3N x4 Ax) sink,
. . / 2cask,
lim sin {—Ax—) = 0.0=0.
A0 2 sin2x0

Hemak, limﬂﬂf=0‘ 2-tabpudra kypa OGepuaran GyHKUHA HXTHEDPHI
xo€X Aa yanykcus Gyaann.
DyuKUHS y3NYKCHINHTHHN KyAnAaruda Tabpudaaul XaM MyMKHiL.

a9,



3-tavpud. Acap VYe>0 con osuncanda xan wyndag 60
COH TONURCAKU, GP2YMEHT x Hune |x—x¢| <8 Temacuzauxnu Kano-
araanTupysun Gapya Kulimariapuda

If(x) —F(xo) [ <Ce
Tenacusaux bagapuaca, ¥y yoada [(x) PyHKLUR xo HYKTAOQ Y3AYKCU3
deduadu.

IOkopuna kenTupuarah Tabpu(paap 3KBUBANEHT Tabputaap 6¥ans,
Ba3HATra Kapab y éku Oy rabpudaan gofinanannnann. Macadan, ywdy

Flo) = ap +.ax + ax’ + .. +ax’
(qs, @\, ..., G, — Yy3rapmal coHaap, # — HaTypan CoH) QPYHKUHAHHHT
HXTHEPHIT x0€E(— o0, - oo} pa y3dykcu3z OY¥MMWHHY K¥pcaTHWAA
- tabpudaas hoiinanadnlll makcagra Mypodukanp. XakuKaraH Xam,
limf (x) =lim (a,+ax4ax"+ . Fax") =

T—rX, .(—h-xn

=a,+axg+axt .. taxi=f(x).
Hemak, Gepuaran f(x) ¢yHKUMA WXTHEPHA x, & (— oo, -} o0) HYKTana
Y3IYKCH3,

4-Tabpud. Aeap x—xo+0 da f(x) Pynkgus vexau aumutea 3cd
bijaub, 6y aumut f{xo) 2a Tene, ABHU

lim f(x) =f{xq)"

] 41

Gijaca, y yorda f (x) dynxyust xo nyKTAOQ YNe0an y3ayxcus deduradu.

_b-rawpu. Aeap X—xo—0 da [(x) Pyncqua wexau aumurea sea
Ofaub, 6y aumur f(xo) 2a Tewe, AvHU

lim f(x) =f(x)

Xy =

6ijaca, y yoada f(x) ynsyus xo nyKTada wandan yasykcus dedurady. ‘

Mucon Yuwby

2

et arap xs< 2 6yaca,
fx) =

x, arap x>2 Oyaca.
¢yHKUMANapHK Kapafauk. By ¢yHKkUnA X={(— oo, 4 co) da aHHK-
Nakrad. bepunran  QyHKUMAHMHT x=2 HyKTajgaru YHC Ba uan
AHMUTAGPHHH XHCOOTaHMHZ!

lim f(x) = tim (— -é—xz)= —9, lim f(x)= tim x=2.
r—2—0) A2 =10 =240 X+



Arap f{2)y= ——é—-?g=—2 OVNHWHAHK 3bTROOPra QAcaK, yHIA

lim J(x)=F(2}, lim f{x)=2%F(2)
g2 i PRGN
IKakmrngn ronamys. demak, Gepuaran GyHkUUsa x=2 HykKTajia yanjah
y3AYKeHs, YuHrlaH y3JyKcH3 3Mac,

6-ravpnd Aeap Fx) pynkyus X rgnaanda Gepurzan Hijaub,
YHUNS xap Oup ryKTacuda yaaykcus 6§aca, y xoaoa dyuxyun X rinaanda
Yirykeus deduaady.

Macanan, f(x)=«" ¢ysxuua (0, 1) untepsasmuur xap Oup
WyKracuaa ysaykeus. Hemak, Oy dynkuua (0, 1) na yaaykeus.

Arap f(x) tyukuna [a, b] cermentaa OGepmaran Oyaub, (a, b)
HHTePBapa y3.YKCH3, @ HYKTAAa YHrRaW, b HyKTala sca vansak
Y3AayKeya dyuica, f(x) pynkuns [a, 6] cerMeHTaa y3aaykcus 6yaaan.

JKopuaarh aRTHIFGHAAPAAR KYHHAATH Xy1oca Kean® udKamu: arap
F(X) ®yurumst xq HyKTaAa y3AYKCH3 BYaca, Y X010 PYHKLUHS WY HYKTAAA
Xam YHragh, xaMm ganaas ysaykcws G¥aanu:
fimf () =f(xy)= lim nle) == ‘iim+ of(X) =[{xy).
Ny -t

[T Xy =

Akcuuua, arap f{vy PyHRUEKA xo ByKTaAa OUD BAKTAA XaM YHPRAH, XaM
Halflan yzaykeds Oyaca, QyHKUMA WYy HYKTaaa ysaykcens Gynadu:

fim f(xy= lim f(x)==f(xg)=limf{x} =F(xg).

[EER - ¥ ‘-.rl,—l

2-§. PYHKUHAHMHI Y3HJHIIH

_ Bu3 1§ aa xVpaukkn, f(x) OYHKUHANRHT xp HYKTaAa YINYKCH3
BVIAHINN yuyy:
1. Yanur wwy xp nykTanshr Supop atpoduia (KymaanaH xo KyKTana)
AHHRAAHran 6yanium Ba

2% X—»xp 2@ YHr Ba Yan auMATAapra sra 6§auG,
lim flx)= lim f{x)=F(x,)
il

TR ot Loy —

Gynuuis 3apyp Ba etapan.

. Arap f(x) dynkusa x, nykraga |°- Ba 2°- waptnapaaH Xed
OYsmarangy Gupann Bamapmaca, y Xoaaa @yrkyus xo HykTada
Yauautieq 3za neiinnaan. Muconaap Kapaimus. :

L. Ywey y:f(x}=~£- dyHKuMs YUyH x=0 HyKTaza oKopuiars

1°- wapr 6amapuamaiian. Yyuku 6y dpysxupa X = (— oo, 0) 1 (0, + oo}
TYMAaMNa guuKaaHTad, x==_ HYKTa Wy TYNIaMHHHI JHMHT HYKTacH Ba
x=0€X. BunoGapnn, Gepuarad hyHKUns x==0 HYKTa4a y3HAWIUra 3ra
{77- yu3ma).
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2. Kyiinaarn
|xl, arap x=0 6¥nca,
flx)= y . "
1, arap x=0 ©6¥yaca
QyRKuEaHN  Kapaiauk. DBy @yHkina X(—oo, +o0) TYnaamaa

aHHKAaHraH, x =0 KyKTa ULy TYNIaMHHHT TUMAT HyKTacH. PyHKUHAHUHT
YHC Ba 4al JHMHTIAPH

limf (x) = lim | x} =0, ]ingf{x):!i}nlxlz{)‘
x—b r—=l} = y—i]

e K= a0 Tl
& 4
\_ ,
7 X 2 X
77- uuamMa 78- un3Ma
Gyaus, yaap f(x) QyHKumARKHT x =0 HyKTanaru Kuitmatn: f(0) =1 ra

Tenr smac. Jemak, 6y yHkusa yuyH x==0 wuykrana 2°- mapr
faxapuamaiay. Bepuaran ¢yukuws x=0 HykTaja yswanlira sra
(78- unama}.

3. Ywoby

—1, arap x<Z0 G6¥nca,
f(x)=sign(x)={ 0, arap x=0 G6¥ca,
1, arap x>0 6¥ynica

dyHrunaHn Kapaitink. By ¢yukuna X= (— oo, 4 00) A3 aHHKNAHTaH,
¥YHuur x=—0 HyKTagarn yHr Ba 4an JHMHTIAPHHH TOMAMHI:
limf(x)=liml=1, limf(x)=lim{—1)=—1I.

y—=1] i) .

xevi) L a-=ld
=10 2= x el =]

Bepuiran oyHkuusauaudr x=0 HyKTajara yHr Ba uan JaumHTaapu Gup
Gupura TeHr smac. Hemak, Gy QyHkUus yuyH x=90 HyKtasa 2°- wapt
Gaxapuima#iau. Bepuaran ¢Qyukuus x=0 HyKTaza Yy3u/dlITa 3ra
(79- uuzma).

4. Kyifinaarn

sin—i, arap x>>0 6¥aca,

flx)=

—x, arap x<{ 0 6¥nca
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byHkuusHd Kapahauk. By GyAKUMAHHAT ¥ =0 AyKTaZa yHr JHMHTH MaB-
KYA 3MAC, YYHKE x>0 Ba x—0 aa f(x) :sin—i— (PyHKLHA JUMHTIA 3ra
smac. DYHRUMAHHHT 1Y HYKTANArH Yal JUMHTH

timf (x) =lim{—x) =0

a—i k=)

Era =t
6yaanu. by bydkuns yays xam x=10 HyKraaa 2°- wapTt 6axKapuamaiiu.

Hemak, Gepuiran ¢yHkins x=0 HyKTaza y3HJIHlUra sra.

5. Ywby { )
—, arap x>0 06¥Vaca,

, Flxy =1
x*, arap x< 0 6¥aca
. ¢
1 i —
& X
———— -
7 = x
79- yusma B} yn3ma

¢yuxinsian Kapaiauk. By dyHKuHAHHAT x =0 HyKTagars YHr HMHTH

lim f(x) =lim ~= + oo
x—l) =0 X
.r>0_ (391!

6Vaub, yan AMMHTH 3¢a
lim f(x) =lim x*=0

x—i) 1=}
=0 el

6ynaau. By fyHKUMst yuyH XaMm x==0 HyKTaaa 2°- wapt 62a:Kapuamaiiu.
BuHoGapuH, Gepuirad ¢Gyunkuna x=0 HyKTaaa ysuaunwra sra 6ynaiu
(80- unama).
f(x) OYHKUUAHHHT Xo HYKTalard VHC Ba 4all AUMHTIAPH MaBKY[
6yaub,
lim f(x}y== lim f(x)

iy 40 r—x, —0
G6Aral XoANard xp HYKTALArA Y3WAMIWIH GHPHHYH TYP Y3HUIHI neHHAaaH,
By xoana :
lim f(x)— lim f(x)

1—xy +1 K=z — 1)
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aiupma f(x) yuxgusrune xy nyKTada2y caxpawn aeAnaans. Macanan

3- Muconpa KeaATHpuaraH sgnx GyHkuua x=0 WyKTana GUPHHYM TYp
Y3HAHIIra 5ra 6¥au0, YHHHT Wy HYKTapary cakpawi 2 ra tedr 6ynann.

f(x) cpyHKuuﬂHuHr Xn HYKTagard Goiluka ysdnuiwaapu (limf(x) =

= lim f{x) #=[{x,) XONNaH TAIKAPU} UKKUN4L TYP Y3usuii AeANNALH
Xowiy = 1)

Macanan, 4- Ba 5- MHCOMNApaa KeATHPHATAH quHKuHﬂ.napHHHr x=

=( HyKTaZarW y3WIHIOH HKKHHYH TYp y3uauil 6¥aaau.

3-§. ¥Y3aykcu3 GyHKUHARADHHHT XoccanapH

¥3aaykcn3 pyskuuarap KaTop xoccajapra 3ra. Kyfivna 6us.6abau 6up
6ab3n OGup xoccalapHn 3ca HCOGOTCH3

XoccanapHu HcGoTH Guaaml,
KeJITHPaMH3.
1°. Arap f(x) Ba g(x) ¢yuxkuusnap X (X< R) t¥naamna yaaykcu3

6¥aca,
F0 (0, [(x)-(x), 15 (2(x) 0)

cbyHKuHmIap xam X fa yaavkcus Gyianu.
U e 6ot UxTuépull xo € X nykranu onafinnk. llaprra k¥pa f(x) Ba

g{x) QyHKUHANAP xp HYKTAla Y3NYKCH3!
limf (x) =F(x},

XKy

limg (x) =g (x).

]
Yekan auMuTra 3ra 6¥nran GpynkUHSAAP YCTHAA apHPMETHK amannap
XaKkuaaru xoccanapaax doinanannd Tonamus:

llm{f(x) +gix)]= lgﬂf(x) +limg{x) =f(xp) £ g (xq),
Irm[f(x) g(x)]= }(T;f(x} -1Ln3g(x) =[(x0) - g(xg),
e _ R
xorrg BLX) |Lr2g(x; Togixg)

Kefiniru Tenrauwnapaan sca f{x) xg{x), f(x) -gi(x) Ba {J%%—cbyﬁ

Kuusmapuunr x() KTajaa y3/yKCH3JUCH Kean® YnKaiu.
%ynxuuﬂ TR tynaampa, y=f(x) ¢yHkuna 3ca

20
X={: x= q;(t} tET} Tynaamaa Gepraran 6yand, yaap €paamuna
y=TF(e(t))

Mmypakka® GyHKIHA Ty3unran GVJacHH.
Arap x=ro(f) Gysaxkuns (€T nykrata, y={(x) pyukuus MOC Xo
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Hylcrana {xo=1e(fx}) y3nykch3 G¥yaca, y Xxonaa g==Ff(g{f)) MypaKKaﬁ
dyHKUHA {; HYKTaAa Y3AYKcH3 Oyaanm.

Hc6or. Oyukuns ysaykcusnurn tabpudura kipa Ve>0 coH
OJMHHrauAa Xam wydaail §; >>0 coH TORHAAAHKH,

{x—xol << 6= (x) —f(xa) | e, (4)

WYHHHIAeK, Kopuaary ;>0 CoH oHHranaa XaMm wysaad §>0 coH

TonH1alnka, [£—tol < 8=l () —p(to) | <8 (5)
GVaaau.
Arap

fp(l) —@{fo}| =|x—x4],
[f(x) —Flxo) | =1f{p(¢)) —f(gp(te)) |

I'S_Ka.HHHH abTHOOpra oacak, yniaa (4) Ba (5) mynocabaTaapnad
[t —to] << &=1f(p{)) —fle(ta)) | <Ce

6yauwunu Tonamus. By sca f(@(#)) Mypakka® dyHKUHAHKHT fo HYKTala
Y3AYKCH3ANRTHHH OUAAHPAIH.
© 3% Arap y=[(x) dyHrunAa X opalHKAA aHUKJAEHCEH, Y3AYKCH3
Xamaa wMoHorod G¥aca, y xoamna Oy dyHKUMA  KHAMaTiapuiab
rGopar Y{Y={f(x) :x€X)) opaiukza reckapn x={["'(y)  GyHKUHA
/MaBXYI Ba Y XaM y3aykcus Giaaan.

4°. Arap [(x) ¢GyHxuua [a, b] cerMenTaa aHUKJAHraH B3 y3JyKCH3
6yauG, yHHHr @ Ba & HyKradapaarn Kuitmataapu f(a) Ba f(b)
KapaMa-KapwHu wuiopaad 6yaca, y Xxoada IUyHAalh ¢ HyKTa
{a<c<b) TOMHAAMHKH,

fle)=0

G¥naan (Boabuano — Kol teopemacu).
" Hcobor f{x) dyHkuua [a, b] cermentaa y3aykcus 6Yan6, f(a) <0,

f(5) =0 6yacun. Arap [a, b] cerMeHTHuHT “";b HYKTacHaa
f( a+b)=0 6yaca, yHaa c= a';b Jleﬁu.nca, f(c) =0 6ynaau. By xon-

Ja xocca ucGoT 6¥nank. Arap f(—__);.r:o 6yaca, ynia [a, a;—b] Ba

[i‘-ji‘—, ] CErMEHTNapHUAr YeTKH HyKTanapuia f[{x) QYHKUHAHUHT

KapaMa-Kaplu HWwopaad Kuimatrra sra O6¥nanuraHiHy oaul, YyHe
[ay, b1] Bunan Genrunahimus. Hemak, f(a,) <<0, f(b1) >0 8a [a\, b] Huur

— . a,+ &
 Y3YHAHTH b.—a,=—'?—2—a 6ynann. Arap [a,, b(] cermentaunr — L

+4

by . a
)-——0 6yaca, yHia c=———

HyKTacnia f( il hefinaca, f{c)=

a+é
2

2

| =0 G6ysnaan. By xonna xocca uc6or Gynaan. Arap f( ) = 0
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N a + & a b .
Syaca, ynaa [a,‘ '2 '] Ba [ '2 L b|] CEMEHTAaPHHHT UYeTKH

HyKTanapuia f{x} OYHKUEHAHHHT KapaMa-Kaplwd Huioparu Kufimart-
ra sra 6ynanurannnn oauG, yHH [ag, bo] 6unan Searnnaiimus. Hemax,

fla:) <<0, f{b2) =0 Ba [as, bo] HunT y3yHAHTH b2~—09=-£’2_2a 6Vaann.

By Xapaénuu pmaBoM 3TTHPcAK, KVHHAATH HKKH XoagadH Oupu 03

6epann:

aﬂ+bﬂ
2

1) [a, &} cerMenTHHHT c= HYKTacHaa

6ynaau, aeMak xocca ucbor G¥naan.

b,
2) f(a,rl' ):,-&0 6yaub, Oy kapaéH uvekcnz AaBom 3Taau. By

Xoajaa
[ﬂ|, b|], [{12, bg], veeny [an, bn].
KeTMa-KeTAHK XocHa O6Yynanu. Pasluankw,

[a, b)]>[as, bo)=...D[an bi] D...
b—a
bn_anz v
Qﬂ
A< Qo= ... < Qp=l ..., 1 >be> . b, >,
flas) <0, f(bs) >0 (n=1, 2, 3, ..).

{aa} KeTMa-KeT/HK YCYBYH Ba IOKOpHAAH derapadaunrad, b, KeTMa-
KeTJIHK 3Ca KaMaloBuu Ba KyfupaHn uerapanaurannup. ¥Yupa 17- Go6,
2-§ pa KeNTHpWATaH Teopemanapra kypa Oy KeTMa-KeTNHKJNAP 4eKIH
JHMHTTa 3ra:

lima,=c, {¢,€(ab)),

H— 0

limb,=c, (c,€ (a,b)).

ff— o
Arap
lim{#,—a,) = limb,~ lima,=c,—c,
o= o0 f—e OO =00
Ba
lim{b,—a,) = lim2=%=0
7 n gn

f—- o0 A—e o0

SYAUHLIHHN 3’bTu60pra oicak,’ yHﬂa C1==¢p 3KAHH KeNHG YHKajH.
¢ =¢y=¢ Aeh onannuk,

fx) ¢dynkuua [a, b] cermenTaa yaiykens Syanwmnaan goinananus,
" TonaMH3:
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f{an) <20 Gynrananrnnan flc) < 0 6yaany,
bp—c=-f(b.)—f(c).
Fiba) =0 6yarananraaan f{c) >0 6¥aann. Keluary TeNrcu3Inkaapian
3Ca
flcy=0
O¥ann keaut unkadn. Xocca ucbor 6¥aau.
Keatupuaray xoccanad TEHrIAMAJAPHHHE €UHMMH  MaBXYIJIHIHHK

K¥pcaTHlilia Ba yNapHUHC TakpuOui euumnun toliHwaa dofgananuna-
au. Macaaad,

| —x+sinx=0
TeHr1aMaHu Kapahauk. Arap f{x) =1 —x+4sinx 1e6 onuHca, yHaa f({x)
QYHKUHAUHKT (— oo, 4 oo} Aa, KymaagaH [0, 5] cerMeHTAa y3JAYKCH3

IKaHWHR naiKaw ki aMac. f(x) oyuxuus [0, n] cerMedTrunr Yeriu
HYKTaarapuia Kapama-Kapllid HilopaJd

f(0)=1—04sinl=1}=>0,
f[in)=1—n+sinn= —n++1<0

KuiiMataapra sra. Yuaa oxopuaaru 4°- xoccara kypa fix) yHxkuus
[0, =] opamukeusr  Xxew Gyamaraila OuTra HyKTacua Hodra
aitrasain, aAbHK Oepuiraw Ttewrnamawunr (0, m] opadukia e4YHMH -

MaBXkya. [0, n] \u {0, -g] Ba [—; n] cerMentaapra aspatub, [% i} ]

HHHAI YeTKH HYKTaJapuaa

M i PO 8 it
(3)=1-5 Fsng=2—2>0
fin) =—n+1=0
Oyaunwunn Tonamud. [emax, GepHAraH TeHrNaMaHHHT €YyuMAapHAAH
KaMuaa Gurracd [g— n] Na éraan. Dy xapaédHi paBoM 3TTHPHIU

Hatudaculla | —x-4sinx=0 TeHrnamMaHuHr TakpuOHH eYHMHHH
Kepakdd aHHKAHKAA TONHLI MYMKHH.

5°. Arap f(x) ¢byHKuun [a, b] cerMeHTAa aHHKJAAHraH Ba Y3NYKCH3
6yaca, PpyHKUHS 10y cerMeHTla verapafianrai, A'bHHM WyHIal y3rapMmac

m Ba M counap ronuaanuxy, Yx¢€la, b] na
mflxy <M

6V¥nanu (Bellepuitpace reopeMacH).
6°. Arap f(x) dyukuus [a, b] cermentna aHHKNAHTAH Ba Y3JYKCH3
Gyaca, QYHRUMA WY CerMeHTAa Y3MHHHT 3HT KaTTa XaMmaAa SHI KHYHK
KuiimaTtura 3C1Luam1‘ AbHK [@, b] Aa wywgai ¢, Ba ¢y HyKTajap
Tomwnaauks, Vxéla, 6] aa
fei) = fx), Flea) <fix)

6Yaanu (Befiepwrpace TeopeMach).
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=f(x) ynknua X tynaamaa Sepuiran 6Y.IcHH,
7 Tabpudp. Azap Ve>0 con oaunzanda xam wyndad >0
cor ronuacaku, X tinaamnune [ x —x"| <8 renecuz UKl KaHOGTAANTU-
pysuu uxtuépud x' 8o x” wyxkraapuda

(') —F{x") [ <o
Tenzcusauk Damapuaca, [lx) ¢pyuxyus X rinaamda rexuc yaayxeul
dedusady.
Macanan, y=x* dysakuns [0, 1] Aa Texnc yanyKkens QyHKuMs Gynann.

y:—i- ¢yuxuns (0, 1} na Teknc yaaykcus O¥amaian.

7°. Arap f(x) dynruua [aq, b] cermentAa aHHKAUHEAH Ba Y3/YKCH3
6yaca, GYHKLMA Yy CerMeHTia Tekuc y3aykcns 6yaans  (Kantop
TeopeMacH).

4- §. JaemeHTap QPYHKUHAAAPHHHT Y3JYKCH3JIHTH

Bu3z maskyp naparpadaa sleMenTap PYHKUHAJIAPHUHT YIAYKCH3TH-
M MacaidacH OWaAaH WYFyanakamus, By macananapiuHr KymImAnrdHH
Xaa mHwaa QYHKUMA Y3AYKCH3AMTH TabpuPH XaMaa YEeKIn JuUMATra
sra Gyaran HyHKUMANAD YOTHAA apuMeTHK ama/iapiad dofinananu-
JaH.

I. Dapaxaau dysHRuUN sk y=x" (nCN). BH3 ueriu auMuTra
sra Gynran GyHKUMA Xoccanapwuu  Yprasuuina  f(x) QYHKUHAHWHT
a4 HYKTana Mewad auMutra sra Oyanmmaad {f(x)]" ¢yukuusnuar xam
YeKaH JAuMHTra sra GVand,

Itm[f(x)] [llmf (x3I°

TEHIVIHK j'fpmmu 6yaHuIHEN KYpran 304K, By tenravkhaw drofnatanud
f(x) =x" dbynxunannur Ya€R HyKTa_Fla Y3AYKCHAJIHTHRH HCOOTAA RMH 3,
ABsano f (x)=x OQYHKUHAHHHT Va€R HYKTaAa Y3/ YKCHIMUTHHEK
k¥pcatatiauk. Bynuunr yayn ¥e=>0 yuyn §=¢ ae6 oauuca, |x—al <8
TEHTCH3JMHKHK KaHoaTNanTHPYBUYH Gapda x qapaa |fi(x)—fi(a)| =
=|x—al<Ce Tenrcuzank -Vpudau Oynagn. By sca tavpudra kypa
fi{x) =x QYRKUHAHHHT @ HYKTA2a Y3ayKCHIAUTHHH Guagnpain. Jdemax,
limx=uqa

K=

2HaM fix) =x" QyHRUMAHM KapaRauk.

limx"= Iimx]": a’

& =i Ke—wedf
TEHrAHKHK 3LTH6opra onnb

llmf(x) =f(a)

3KaHAHTHHH TonaMmu3. By sca [(x) =x" pyukimannkr VYa€ R wyktaaa
Y3AYKCHINUMIHN OHARMPALH.
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2. f{x)=sinx dyHxuun VaCR HyKTala y3ayKkcus.

XakukaraH XaMm, ¥e>>0 ra kypa S=¢ Re6 oncak, jx—a|<$
TeHICH3JAHKHH KaHoaTJaHTHPYBYH Bapua x Japaa '
Fix) —fla) | =}siny —sina == f2szn------—'-2?----1:05—%';“ <
<2y a) <
TEHrCU3AuK KelHG unkagn. by 3ca f(x) =sinx gyHkUMAHAHT Tabprdra

Kipa VaCR HYKTada Y3JYKCH3JIUTHAW GUAZHpaIH.

3. f(x)=cosx (pyrkuna Va€R na yanykcus.
Xaxukatan xam, ,f(x)=(‘.(}sx=sin(x+%) SKAHHKY 3BLTHEOPra -

¢aK, Mypakkad QyHEUHA Y3AYKCHINHIMKM XaKuAardk TeopeMara acocaH
cosx GynkunsannHr Va€R na y3ﬂyxcu3ﬂum Keaud 9nKkanu.
sinx

4, f{x}—tgx———— bynkuna Vaz=2 S tka, (=0, £, ..) HyK-
Tana y3JayKcus.
Flx) =ctgx=-—";%c~ ynkuus sca Yasebn, k=041, +2, ... HyxTa-

Aa y3JYKCH3.

By xoCcanapHUAT YPHHAHINMY sinx, coSx QYHKKUMAAAPHHHE Y3AYK-
CU3JIHTH Ba Y3JNYKCH3 (})yHKuHHﬂap yCTHAATH apubMeTHK amaqanapiad
GesocHTa Kenudb UYuKAH.

5. f(x)=a“(as= 1} kypcaTKuugn dyHKUHS Vi€ R HyKTana ysayk-
cHhz.

XaKnKaTtan Xam, -

l_r'mw
Iima.r=a‘_'xl]:axn

Ker iy

3KaHWHH bTHGOPra oncak, limf{x) =f(xg) TeHrauxKa 3ra Gynamus.
.\’"-‘—.\’n
By sca a* Gyukuusunar ¥, € R HyKTana y3ayKeH3auruiy Suinpaiu.
Buz Kyinga y3ayKkcHs (QYHKUHANAPHH Ypravuilga MyXHM YpHH
TyTran Teckapn QYHKUHAHHHT MABXKYIJAWUTH Ba Y3JYKCH3AHTH XaKHia-
FH TeopeMaHn HCGOTCH3 KeATHpaMu3,

Teopema. Azap [(x) ¢Pynxyurn X oparuxde Oepuazan eoa
y3rgrcus sa fcyeuu (xamawsuu) 6§aca, 6y pynxyun guimariapudan
ufopar Y—w{f"(x) :xEX) opaauxda recxapu |~ '(y) t;‘iyrmqun masxcyd
Ggaub, y yaayxcus sa foyedn (kamawaydu) ogradu.

6. Jlorapndpmuk dbyHkunsa,

Busra [c, d] cermentaa y=a* (a>>1) KYPCaTKH4IN (yHKUHA
Gepuaran  6yacun. By dwvakuks [c, d] opaiMkaa yaaykcus Ba
Veynuanp. [OKopuaa kafin stuaranw Teopemara kypa |uf, o opanikia
y=a" dynxuusara teckapn x=F""(y) Pynkuua mapxkya 6Vaub, y ys-
NYKCH3 Ba YeyBuk G¥nann. By Teckapu (yHruus ﬁoeapuquux Pynxtusn
Belinnut, y

x=[""(y)=logy :



Kabx Oenarnaadagy, ApryMenTHH x OunaH OeArunawn opkanu Jjaora-
prPMUK QYHKIHA

KYpuBHLLAA €3WAAH.
Feoaarma D=t GVAMAH XOA XaM AYAOH IOKOPHAATHIA ¥XIIall KapadadH.

7. y=x"(x>0,0€R) napaxkann GyHkunsa by bpyHkunsnn

yzxa——-: a{iogu.r}"zaalogax
K¥pHAHMLWAA HporadaidMus.
Mypakkad QyuKUHAHHHI Y3OYKCH3NHIH XaKKHAArH TeopeMara acocaH
o, x

y=a

¢yHruna x>0 na y3nykcus 6ynanu.
8 Teckapun TpuroHoMeTpuk fyHKHHANAD.
y=arcsiny GYHKUHAHH aHMKJall Ba Y3JAYKCHIJAWTHHH KypcaTuin
a

YUYH [—“g— 2] opaluKia y==sinx QyHKUHAHW KapaiimMus. By

PYHKUHA Kapana€Trad opaiHKAa YCYBUH Ba Y3AYKCH3 3KaHH PaBllUaH.
Hemak, 6y QyHKUHAra YHUHT Kuﬁmamap T¥nnamn [—1, 1] opadaukaa
Teckapn GYHKUHA MaBXy.A Gy.nuﬁ y YcyBUM xamaa ysaykcus Oynaan.
By reckapn ®vHKUKA
x==f""(y) = arcsiny

opKaau OeArHAaHaAH. y HH x OpKaan Oearuaawr HaTHKacHaa Oy
dyHKUEA y=arcsinx Kypunulina ndonanaraim.

Xyaan wkopuaard mynoxasanap épaamuna [— 1, 1] opaaukaa
Y= arccosx (PyHKUHA x=cC0Sy @YHKUHArA TecKapu QYHKLUA
chpaTHia AHMKAAHHO, Yy  XxaM y3ﬂyxcu3 6ynaau. y=arcigyx,

y=arcctgy PyHKUHAMAD MOC paBHWAA ( 5 2) Ba (0, m) opan¥kKia

x=tgy, x=cigy dynxuuanapra Teckapu ¢yHKuuﬂ cupaTiAa aHHKAA-
Hahu Ba YaJyKcus 6yaanu.

5- § PyHKUMANADP JHMHTHHH XHCOGJAIIAA YAAPHHHT
Y3AYKCH3AUTHAAH doAganaHHm

Dapas Kunaauk, x=q¢(¢) Gyakuns T tynaamaa, y=;(x) pyskuna
3ca X={xix=g(t), f€T} Tynnamaa aHuknanrad G6yaub, yaap
épaamuaa

y=f(@(t})
Mypakkal $YHKUMA TyzunraH GyJacui. '
Arap
- ' lim (P(x} =Xy
. iy
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AHMUT MaBKyL 6¥nH6, y=7F(x) =f(@({)) dyHKLUS x; HYKTaka Y3NyKCH3
6yaca, y Xxoaaa
Him f{p(t)) =f(xy)

iy

6ynanu. KeAnHrn JuMuT MyHocaGaThu

Eing@{t)):f(l{iﬁr? w(l)) (6)

Kypuuxiiga XaM €3iti MyMKHH. DBy TedriwkaaH GyHKLKAIEPHUAT
JHMHTUHH XHcobnawna ¢oiganannnam.
Jhap MuCcORRIap KapaiiMua.

| |
1. Yuy lim—2el

(@a=>0, as=1) NMUMHTHA Xucobaanr.
x—i) )
ABBasio NUMHT OCTHRATH (YHKUHAHH KyiAuharuya é3ub onamus:

tog, (1 + _ I
DRI L Dog (140 =log(1 +x) .

Jlorapudmuk GyHkUHA yanykcus G¥araHaurn cababan (6) dopmy-
“nara GuHoawu:

Lim logu{l+x)7=loga[lin'i( | +_x}?] ,
=i} . £—1]

| :

Arap tim (1 +-x)"==¢ 3kaunun 3>bTuOopra oacak, y Xodia
x—1} .

. log, (1+x)

lim—=——

X+l

=log.e OyauuinHH Tonamus,

Xycycan, a=e 6yaca, lim-“'—“}tﬂ—

Kl
2. Ywoy

=] 6}naan.

lim® =L (@>0, asl)
x—{}
JHMHTHY XHCoOaanT.
Appato a*— 1=t pe6 onamus. ¥Yuma x=log.(l+1) Gynranm.
Paswanku, x—0 aa t—0. Hatuxkana
- @ —1 /

lim =Hm—
X} X I--Ologa(l—i_f]

TeHrAHkKa kenamu3. lOKopnaarn Tenrankaad ¢ofilananus TonaMus:

t . I I
m— =l]n‘} = .
i log (141 Ly log,(141) log,e

{
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MabayMku, logue=— Hemak, llm-—-~——!na 6ynaan.

x—

3. YwuGy hm&— AUMHTHH XHCOOAZHT,

el
Arap (1-+x)*—1={ neb oacak, yHaa (I+x}°‘—l+t Ba

(140 *=14t=a-n(i +x)=n(l 4+ H=a= %\‘:-f:}

6¥1u6, x—0 pa f—0 6ynrann. l
2uay AMMHAT ocTHAATH QYHKUMAHKM Kyfinlaryds ®aub onamns:

Intt+x)
(I+x)°—l__t___ Intl+x) A x
P A P I N YT T
: t
Hatunxkana
a(l+x) i )
(1% —1 . X s X
fim——L " — limp ————— =g —aq,
s * w0 MO D) LI
Hemak, c
THNUE, ) Sl N
x—l] X ’ . E

4. f(x) Ba g{(x) dyuxunanap X TV¥nnamaa Gepuarad 6yanb, x, sca
X TYNAAMHUHT JIUMUT HyKTacH 6§acun. Arap iim tixy=06 (b=>0},
limg(x) =¢ G¥aca, y xoaaa hm [flx) | =b¢ ﬁy.numnﬂ‘ﬁ Hcﬁorr.nanr
X—-—xo N
JlorapagMurur xocca.napnra Kypa:
. [f(x]]g!,ri__e In[,fi’x}r‘:” gix}lnﬂx}

s 9«‘

JloraptipMuk xamaa KYpcaTKHUAH (;bym{uuﬂnapuﬂnr yamchuanH-
FUHM bTHGOpPra onMb, Tonamus:
lim fgixy-inf{x)) Clim gixh - In] tim f{x}]

b [ (x) ] 4 = lime #"M0 = 7 = 0 R b
xwxy =%
—=e e’ __ b° ".'.:_-_‘ o

Hemak,

Tim [f(x)]} € = 6",
sy
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20-6085
OYHKUHSHHHT XOCHJIA BA NHOOEPEHUHAJH

{- § DyHKUHA XOCHAACHHMHT TabpHpaapH

y=Ff(x) ¢yakuns (a, &) uHrepsaana Oepuaran 6ynud, x, 1wy
HHTEpPBaAHHHT Gupop HykTach G¥acuH. By xy sykrara Ax oprrupma
{Ax520, xo+Ax€ {a, b)) Oepub, Oepuarad PyHKIUHAHWHT OPTTHPMACH-

HH TONMAMMH3I:
Ay=Af(x0) =f(x0+ Ax) —{(x0).

Papwanku, dyHxuuA opTTHpMach Ax ra Oorank Gynain.
I-tabpud. Azap
li af(xo)
a:—r{:l Ax
MasxHyd 8a wekau Ofaca, By aumur f{x) pynkyuanunz xo nykradazu |
yocuaacy dedusadu ea

. df{xg) .
F{x,) &K dx“' ek Y fr=xp
kabu Geazusanadu.
HeMak,
. Af(xp) e Ax) — i)
= im0 — gy 0TI T !
' (xo) Afx[—TO Ax nfx{—r?o Ax ( )

Arap xo+Ax=x 1e6 onHHca, yHla Ax=x—xp Ba Ax—0 na x—x

6yaub,

Flxy —Fleg)
x—x(, -

(2)

[ (x) = lim

_!'----4\‘(3
6ynanl. by Xxon GyHKUHA XOCHNACHHH X—X; Aa
f(x}—f(xo}

. X — Ky .
HHCOATHHHT  AuMUTH cudaTHaa XaMm  Tabpudaall MYMKHHARTHHY
K¥pcaTaiH. ' :

I-Mucon Yuby f[f(x)=x" OyHKUHSHHHT Xo==1 HYyKTajary
XOCHAACHHY TOMHHT.
Bepnaran $yuxuua (— oo, -j-o0o) Aa aHMKIAaHTaH. YHHHT Xxy==|
HYKTaAarH OPTTHPMACH
AT =F(14+Ax) —f(1) = (i +Ax) — I"=2Ax 4 Ax®
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ra Tedr. ¥Yuiaa

A 2Ax4 A
Ax Ax _2+Ax
GyaHG,
C hm MY im A =
ai—n X )

ﬂ.emak GepHaran d)yHKuuﬂHuHr Xo=1 HYKTaAarn X0CHNAcH 2 ra TeHT:
fity =2
2-mucoa Ywdy
fley=— (xs%0)

GYyHKUNSHHAT HXTHEPHA X HyKTanaTH XOCHAACHHH TOMHHL.
By dyHKUHAHHHT x HYKTAAaTH OPTTHPMACH

Af(x}_“x“f"ﬁx)—‘f(ﬂ x+'_§;“j:;= _T(X;}:A_x]
6{nu6,
Al 1
Ax X{x4 A
6ynalmu.
KefiHnru tenrankaa Ax -t ja JUMUTFa YTHO TOMaMH3:
. Afix) I ]
tim 2= ()=

Zemak, Bepuarati QYHKURAHRUHT ¥ MYKTanarn (xs=0) XocuiacH
l
Fy=—2"f
X
© Gynap ska.
3-mucoa Yuwby

L1 -
xsin—, arap x=£0 Oyaca,
fix) = z
0, arap x=0 O0ynca

PyHKIGA x=( HyKTFajla Xocujgara 3ra 6y.uaﬂumu9 :
By fyrkuna yuyu

.
xsip——10
(=

6ynub, x—0 aa

[ —Hy) o1
x—0 x
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HHHT JUMHTH MaBXya 3Mac. HeMmak, Gepuirad QyHKUHS x=0 HyKTala
XocHaara sra smac,
2-tabvpud. Azap

lim

B _ fyyy S0t AN =)
Ax 4 AE Ak 0

(Ax>>0)

Ax

masxyd sa dexau Gyaca, 6y aumutr f(x) Pyuxkquanune x, nyKradaey
ine xocuracu detiuaadi 8a ['(xy+0) kabu Gescuranadu. lemak,

. -'lf(xo}
(ko d0) = tim 0l
F'{xo+0} Jim —
Acap
. &f(xo) o f{x()'i' /_\X}"—ff*’o)
.ﬁ]rl—l-—l-l—il Lx mA[xl-IEl—o &LHX (Ax<0)

Mmaswyd ea wexau Gfaca, 6y aumur f(x) ynkyuanune x, nyKradacu
qan yocusacy deduradu ea f'{xo—0) rabu benzunanadu. [lemak,
Af(
lim 2% v o).

Are =) Ax

DYHKUHAHHHT YHT Ba 4am XocuJaanaph Oup TOMOHAU xocusaaap
Aeftnaany.

4-MHcoa Yudy f(x)=|x—| PyHKUHAHMHI x=] HyKTanara ¥dr
BA Hal XOCHTAMaPHHH TOMMHT.

Bepunaran ¢pyHKUHAHHET x=1 HyKTazard opTTHpPMacH

Af(D)=f{1+Ax) —f(D =]14+Axr—1| =11 — 1| =]Ax].
6¥nu6G,

A 1Asl
Ax | Ax
G¥naau. PaBwankn,
‘ AR . 1Ax| Ax
lim = lim = — =1,
are+0 A M40 BX g o dx
. AJ(Y) v Ax . {—Ax)
lim = fim = lim A= |
Are—n DX e AKX a4l Ax
Hemak, f(x) =|x—1| QyaKUHAHHHT x=] BYKTadarH yHr XOCHAZCH-
F14+0)=1,
yafl XOCHAACH '
Fil—h=—1
: Af (1) | Ax]
By Mucoasa KeaTHpuirad ¢yHxuus yuyh Ax—0 zna = A

HUCGATHHHT AUMHTH Maexya smac. bunobapun, f(x) =|x— 1| dynkuns
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x=1! HyKrana xocuiara 3ra 3Mmac. Keartupuaran mucongad
KYPHHAAUKH, QYHKUHAHWHT Gupop HyKTaza GHpP TOMOH/JIH XocHhaJda-
PHHHHT MaBAKYyAAUCMAAH YHHHT WIY HYKTana XOCHJAACHHHHD MaBAKyA-
JHTH Xap AoHM KeJHO YHKABEpPMAC 3KaH.

PYHKUHAHHHT XOCHNACH, (YHKUHARHHT YHT Ba dall XoCunantapx
Tabpuprapuaal GeBocHTa Kyfinaaru Tacankaap Keaud uvkanu.

1°. Arap f(x) ¢ynxuus xy #dykraga ['{x;} Xxocwaara sra 6yaca,
PyHKUMA Wy HykTaaa VHr ['(xp—-+ 0} Xochrara Xamga uano ['(xg—
—0) xocunara zra G6yaub,

Flxo+0)=F(xo—0) =F(x)

6ynain.

2°. Arap f{x) ¢yHKumus x, Hyktaza yur f'{xy+40) Ba uan f (xo—
—0) xocHaanapra sra G¥nu6,

['{xo+0) =F (xo—0}

Gyaca, ¢pyHkUHsa Wy HykTana f/(xp) Xocwnara sra sa

CF(x0) = (x6+0) = (x,—0)

6ynann.
I-scanartma. Arap
. Afixg) " o Af(xg)
fim ——= 4o ékH lim="""=— oo
Av—p  Ax + Apep DX

6ynca, yHH xam f(x) QYHKUHAHHHT Xxp HYKTajgaru xochaacu ael
Kapagaad. Oaaraa OyRAad XOCHAA 4eKCcu3 xocura AeARAaiH.
~ OHAH QYHKUMAHHHE Y3IYKCH3 OYaulUp 6uaan yHUHT Xocujara sra
6yaunin opacHaary GOFNaHNIHN HONANOBYH COLAA TeOPEMAHHK KeJTH-
paMus. _
l-teopema. Azap [(x) ¢ynuxuus x, wnyxrade wexau ['(x,)
xocuaaza 3ea 6gaca, f(x) pynxyua wy x, wyxrada ysayxcus 6gaadu.
Hcoor. Bepuaran [(x) ¢yHkUHst x; HyKraga uekau [/ (xo)
XocHaara 3ra 6Vacud. Xocula Tabpudura Kypa
o Af(x)
lim ———=f"(x
Al Ax f { D)
6ynaan. Ma3skyp KypcuuHr 18- 606, 3-§ 4a KedTupHara TacAHKAaH
Poiinanaund Tonamus:

Af(xy) _
Ax

[ (xo} +a(Ax).

Bynaa Ax—0 13 a(Ax)—0. KefiMHrH TeHFMHKAAH
Af(xe) =F (o) Ax+ ax{Ax) - Ax (3)

6yauun kenn6 uukaan. (Onataa (3) ubodara ¢yskuyus oprrupmacu-
Hux2 opmyasacu peiunamn.)
(3) Tenraukaa Ax—0 Aa numuTra yTcak, ynia
~

\Iin})&f(xo) = Jin}a[f! (xo)Ax+a{Ax) -Ax]=0
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6¢naan. By sca f{x) DYyHKUHAHNHT X, HYKTAAA Y3AYKCH3 3IKAHHHH
Gunaupaiy. Teopema HeboT G¥nau.

2-scaaTtMa. OyHkuUsIHEAL OHDOP HYKTIAA Y3AYKCH3 6T -
NaH YHHID WYy HYKTada Xooitaara sra OVAdHie Xap AosM  Keapd
YuKManan. Macaaan, okophia keaopditan fxy==txy—1] dynknan
x=1 HyKTaza y3aykcH3 6¥aca xam v iy HyKTalA XOCHIAfE A
ImMac. .

2- §. DyHKUAA XOCUJACHHKHI reoMeTpPHK
XAMAAa MeXaHHK MabHOAZDY

1°. XOCHNAHUHT TeOMETPHE M2 WU 9.
(@, &) Ao aHHKIAHTAH BA Y3AVKCHE 87 1HO,
xocuaara ara Gyacki. Xocnaa 11_1.,}.i14qmru “

(X} €y isitsg

J““:f;
a{x€{a C"J) (xn)

fr(xy) == iim

Dapaz  Kuaafiang  Oepunrat gesf(x) DYEKUATURHT  Tpadura
81- ynamana vacsupaadran {1 wwsekpe  uoaaasced. by 37w
U3MKKA YHUHP M;(xe, flag)) HyRTata VTRAZWS 210 YPHUMBHE TONHI
MacadacHin Kapaidsmus. Pasiranesn, vpupsag 789pH UH3HKLaH kGopar
OYTNG, YHHHD TEHMIAMACHMI TOUNIW vavH My iy KiaHWIr KOopAnKaTa -
JAPHHH  GHARILAGH TAIBKAPH  $Ha Wy 1vipH Sn3uRiiver Oypuas
KoahpHUHERTHHH Xay Branw kepak 6Vanan.

Xp HyKTara Ax oprapMi
Bepub,  xp--Ax DYKTaHY
{(xo+Ax€(a, b)) Kapafimns.
Cyar  srpu HHIHKHWHY ,u/
Mixe+Ax, Flan+Ax)Y XaM- /
aa My (xof{xe)) MHyKTaIDDY 4
oprand MoM kecyBuH Viwa- .
3amMu3. Kecysuuhuur Ox YKu : -
BuaaH TawkHn >Trad Oypya-
THHH ¢ Ounaad OGenciaJafmus. ——
By ¢ Oypuak Ax ra 6orank o/ Koo Atax d
6Yamann: @=q(Ax). MoM xe- _ i
cyBuMbHHT M nykra [ oup 81 nma
3K OVihaad My ra warmHarawiaa (sedd Ax—0 jia) AHMUET XOAATHER
Hoaanosun  THFpH YM3HK [T upanrKa M, #syUiaas VTR3auarau
ypruma Gyaain. byraa Ax 0 ga @==q (A} DR 2uMarh dssanafTral
YPHHMAHUNT Ox ¥Ku OwJTan TallKHA 3Tral OVYPHAKHE dRuaiin

LY AP

'y A= !HT]({ { f_\x ] .

lly Oypuaknuur tanreincy sea yprsyanod Hypuak  KosQQulHeHTH
OVaragn: {ga=—~

gy



AMM,P nan:

Fleg+Ax) —fix,]
tg ¢(Ax) = N e
¥naau sca
) f(m_-l- Ax) —!(An)

¢{Ax) =arclg L

Keliunrs tenraukaa Ax-+0 aa aumutra yrampa:

. , f U+ Ax) —flx )
lim ¢ {Ax) =lim arctg RARIR et e
xwih )] Ax

{ Axj —
__arctg(ll f—x‘l-”—»-i ”r“}-):arctg Fix) .

a—~ X

Jemak,
a=arctgf (xa).
By TewrnukaaH 3ca
f’(Xz]}:tga:k
KeAub YHKaZH. _
Wynaatt xuaun® yg={F(x) ODYHKUHAHAAT xy HYKTALard XOCHNACH
f'(x0) reoMeTpuk HYKrau-nasapaaH M, HYKTAdarH ypHHMAHWHT

Sypuak KoMphOHUHCHTHEY HboIanap 3KaH. .
" By YPHHMaHMHT TEHrJ1aMacH

y=F(x0) + ' (x0) (x—x0)

Kypunuwaa 6yaanw. Bywaa x Ba y ypHHManuHr Y3rapyBuH HyKTa
KOOPAH HATAJAPIUIND. ' : .

2°. XOCKHAaHUHALD MeXaHHK MabHOcH. Molauit HyKTaHuHr
Xapakath s-=—=/({) Koula OWJaH aHHKAauran O6Y¥ACKH, OyHla { —
BaKT, § — VTHaraw H#ya. Baktuudr f, Ba f+Af KuAMaTiapuia
(A1>>0) s=f(¢) dyukuyn Kuriimatnapu f(ts) Ba f[{fp-+Af} HHUHT
anupmaca Flta4 A} —f{fs) Ba Af BaKT opanufuaa yTuaraH As dvanu
aHHKNaHaU:

_ As=f(l+Af) —f(lo).
Jlemak, Af Bakt uuMia sMoauuil HyKTa As  dVauHn yrann, Yaaa
As

T HHeOaT  MOMAHR | HYKTa  XapakaTHHHHT  ¥pTaua  Te3JHCHHH

Gunaupaiin. Af—0 Jla—i-‘} HUHI  JHMHTH  MOAAHA  HYKTawuur

MARTAACH OMWE TEINHTHIM wiponanaiii:

fifg-HAdy —f14,) ’
_’0 — A =F ()

L'(l-‘n} = hmi' =lim
Myunait  wuand, s=f(f{) QYHKU4AHHHT [y HYKTAaarn XOCHAAcH
MeXadHUK HyKTau-hasapaan s-—f{t Konaa fujaH xapakaTt Ku.aa-
ETraH MOAAHI HYKTAHUHT £, NARTAArH OHHA Te3NHIMHH GHALHPAP KaH.

»
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3- §. AnemenTap PYyHKLUHANAPHHHT XOCHAANADH

Ywoy naparpatpra @yHKUHA XocHracH TabpuduiaH  Xamaa
19- 606 5-§ na KeJTHDpwArad JuMHTAapiaax doinanaHué smeMeHTap
d)yHKLlHFIJlapHHHF XOCHIQIapUHA TOMaMH3.

1°, y=x*(x=>0) papaxaan PyHKUMAHHHT XochaacH. By ﬂ]}}’HKU.HFI

OpTTHpMaCH Ay= (xF+Ax)"—xt=x* [(—H'TA—X«) _1]=

=x“[(l +_A__x__)u_ l]‘ 5§06, %= xﬂ[(l-p%)"__}] _

Ax
-+~
— 6yaaan. Keiunrn tewrnnkia Ax—0 1a AMMuTFa

=xj“_[.

YTHOG TONaMu3a:

()

v (+5) -
tim %= limx*~ " =x""lim—— =y !
arg 3% apy Ax Aest) Ax B '

X X
,[lemaK y=2x" napaxann GpyHKUMHAHHHT XOCHAACH:
Y =pxl
Xycycat, p= — | Gyaranga y=1x I='3I? 6¥AnG, YHUHT XOCHAACH
—1= PP
y'=—x"""'=—-5 6ynann.
X

. y=a'(a> 0, a£ 1) Kypcarkuuan ¢yhxunanuur xocunacn. By
dyuxuaAgHHED opTTUpMacH Ay=a* T —g*=a“(a**— 1) 6§aub, % =
. .ax(a.\/\'_ |}_
- Ax
¥THO TomAMK3:

6ynaau. Kefinirn Tenrnnkaa Ax—0 aa JauMuTra

LA L@ — . aM—1
lim=L = lim ——-[—————-—)=a"l|m =a'ln a.
Ax—ety X Axa-ell X Ax

JeMmak, y=a" kypcaTkuyad QYHKUHAHUHT XOCHAACH
y =a‘lna
XycycaH, a=e¢ O6yaranpa y==e" 6y1ub, yHUHT XoCHTACH
y=elne=e*

&ynaan.
3°. y=log,x (a=0, a=1, x>=>0) norapupmuk QYHKURAHHHT
XocuaacH. by GyHKUUAHHHE OPTTHPMACH

Ay=log (x4 Ax} —log x= [oga‘t"\x :ldgu(l +.‘§x£)

. oY.1ub, N .
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log (l+—é’i) S
Ay A T x/ M ( 31)=L ( ﬁ)‘r
e = R+ )= o1+
x . :
6ynanu. Keduurn tenraukaa Ax—Q aa naumuTtra yTHS TOMaMu3:

- . Ax Ax
oAy ( EL)T:il i ( Ay oL
fimge= lim-togu{l 7% <108 | lim{14+— clogee .

Hemay, y=Ilog.x aorapupMir QYHKUHAHMHE XOCHAACH:

[
y = —loge.

XycycaH, a==¢ 6yarania y=Iin x 66, YHHHF XOCHJacH

r=dine=21
y = 7 neg = P
6ynann. )
4°, TPpHrOROMETPHK (QYHKUHANAPDHMHI XOCHAANAPH. y=sin x (PyHK-

UHAHUAT OPTTHPMAacCH
Ay=sin(x+Ax) —sin x=2 sin—‘ﬁzicos (x—!—%) S

BrrE

6yauo, e
25inﬂ-cos(x+§-) . sinéx— )
Ay 2 .27 2 -cos(x—l—-—&-) P
Ax Ax - Ax 2 ) :
2

Kebiuuru Tenrnukaa Ax—0 na aumutra ¥THb TOmamus:
[

sin——

. Ay . Ax
lim—== = lim———cos (x -—)=
Ar—p Ax Axeelh DK + 2 _
2 P
. Ax ;
sin—- Ax .;
= lim « lim cos (x —‘—)=l-cosx.
Ared DX 4y + 2
2
Hemak, g=sin x OYHKUUIHHHT XOCHNACH:
4 Y
i == cos x.
Yy = C0s ¥ GYRKUHAHHHT XocUAacH
' Yy = — sinx !

@G¥aum Xyaaum wiydra yXWaill KypcaTvnany.
3uau y=tg x PYHKUHACHHUHT XOCHAACHHH Tonamu3. By dynkuus-

HHHC OPTTHPMACH



sin{x+4 Ax) sinx __
cos(x 4+ Ax) cosx

Ay=tg (x4 Ax) —tgx=

_ sin{r+Ax)-cos x—cos (x+Ax)-sinx _ sin Ax
. cos(x+Ax)-cosx T cos(x+Ax)-cos x
Gy AuG,
dy 1 sin Ax . SimAx . 1
Ax ~ Ax  cos(xFAx).cosx  Ax  coslxAx).cosk

Keftunru tenrauxaa Ax—0 ga aumutra ytul tonamua:

sin Ax l
I\LTO Ax = llTO Ax ’ cos{x—+Ax) cosx -

— lim sin Ax li 1 _ 1
i‘u’——-l] Ax M,_,QCOS()C+QX]‘CDSX COS2)C‘

Hemak, y=tg x cbyHKuHﬂHuHr XOCHJIacH

, 1
¥ = 2

COs™X

Xyaan wyHra ¥xwam y=ctg x QyHKUHSAHHAT XOCHAACH

6V auy k¥ypcatuaaln.

5°. TecKapH TPHrOHOMETPHK (YHKUHAJAPHHHT XOCHJAANapH. Assaslo
Gepunrad GyHKuMAra uncGatan TecKapy QyRKUHAHRHT xocu.nacuﬂu
AHUKAaRAural TacAuKHE HCOOTCH3I KeTHpaMus,

Afralinuk, y=F(x) dynkuusa (a, b) 1a annknaurax 6¥au6, y 19- 606
4-§ na KeATHPHATAH TecKapH (YHKUUAHHHT MaBXYAJIKTH XaKHAard
TeopeMaHHHr Gapya WapTAapHHH KaHoaTaaHTHpcHH. Arap y=[(x)
$yHKIHA x HYKTala (xE(a b)) f(x) %0 xocmnara sra 6yaca, 6y
¢byurunara Teckapy x={""'(y) QpyHKUnA y HyKTaaa (y=F(x)) Xocuaara
sra 6¥nub,

(W) = 547 (4

6¢nagn. Juan y=arcsin x GYHKUHAHHHT XOCHAACHHH IOKODHAA KEJNTH-
puarad kKouaanaH doiganasuG TonamHa.

PaBwiaHku, y=arcsinx ¢yHKUWA x==siny QYHKUHAra TecKapu
dyukunsaanp. Yaaa (4) dopmyaara kypa

y' = (arcsinx)’= I

(sing}y’ ~
Mabaymku,

(siny) =cos y= \/1 —sin’y = \/l —x*

Hemak, y=arcsin ¥ QYHKUHAHUHT XOCHAACH

1
\/l—x2

16—513 111241

TS ¢ = (arcsin x} =




Xyaau uyHra ¥xwam
1

(arccos x)'= ——

I

, arctg x= , arcctg x=— .
[ —x2 8 L+x° ® 14

- Maparpad cyuruaa 3nemextap QyHKUHANAD XOCHAANAPH  YYYH
ToMHAraH Gopmynaaaphi xamiad Kyfnaarn xaiBaiHH KeATHPaMH3.

1° y=x"{x>0) 6yaca, i =px*"' 6yaanm.
90, y=a'(a>0, a1) 6ynca, y’=a'lna 6yramm.
3°. y=log.x(a>>0, x>0, as=1), 6yaca y’=—i—l0gae 6yaali.

4°, y=sin x 6yaca, y =cos x Oyaanx.

5°, y==cos x 6yaca, y' = —sin x Gyaanu.
6°. y—tg x.6yaca, i =5 6yranu.
LOsTXY

7°. y=ctg x 6ynca, y'= — 112 6¥1a0H.

3N .
8°. y=arcsin x 6jca, y’=~\/—l-—2 Gyaaan.

| —x

9°. y=arccos x Oyica, Y = L 6yaann.

Vi-#

10°. y=arctg x 6yaca, y' = I 6yaann.
y=arclg yaca, Y (1A ¥ H

11°. y==arcctg x 6Vaca, y’=—a1~_:_—; 6ynann.
x°

4- §. Xocnaa XuCOGNAIIHUHT coaa Konjajapm.
Mypakkal (yHKUMAHHHT XOCHJIACH

DyHKUHA XOCHJAACH Tabpuduian  ¢oiinananud UKk $yAKLMA
BHFMHANCH, alUpMack, KynaiTMacH Xamia HUCOATHHHHT XOCHNAJM3aPHHH
TONMHIL KouaalapHHH KeJaTupaMus.

Papas Kuaadauk, f(x) Xxamaa @{x) QyHxuxAnap {(a, b) uHTEPBaLIA
Gepunran 6u6, x nykrana (x€ (a, b)) [ (x) xamaa ¢’ (¥) xocknanapra
sra GyAcHH. Y Xonaa XocHna TaLpHdHra K¥pa

im M im e _
fim = AT = )

2-t1e opema. Bepuacan f(x) yamda ¢(x) Pyrxyunrap durunducu,
f(x)+o(x) Pynryua, x nyxrTada xocuaaza sea 6a

-

(F(x)+o(x)) =F(x)+a'(x)
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Heb ot f(x) +¢l{x) pyuxuua optTHpMach A{f(x) - ¢{x}) =f{x+
+Ax) +olo+Ax) — (f(x) +@lx)) =[x+ Ax) —flx) +o(AxFx) —
— (X} =Af(x} +Ap{x) Oynany. By TEHrMHKHAHP Xap HKKH TOMOIKHA
Ax ra 6yaut, cyur Ax—0 Za aumurra ?Tnﬁ TOLaMH3:

im- AU o) [_;\fﬂ 3@!5!] lim M \Hx) it
.i_erO/ Ax LITI“ Ax + Ax Aaoe) +\r+n Ay

Oxopuaard (D) MyHocabaTHu sbTulopra oand

lim H_“_”_j‘_“.ifl_’___ff{xj + ¢’ (x)
=i A
TEHIMHKKA KeJlaMiu3. ByHnaH 3Ca f(x]—}—tb(x) GYHKHUTHUHT X0CHAACH
Ma3BXyANMHMTH XaMila |

(FHx} +ox)) =[(x) + 9 (x)
3KaHAHTH Keand yHkaad. Teopema HehoT Oynau.

Xynnn wydra ¥xwawm f{x} —p{x) QYNKUHTHUHT XOCHAACH MaBMKy/
Ba

(F(x} —(x)) =] (x}) — ¢ (x)
Syanuip KypcaTuaaaH.

3-Teopema. Bepuazan [(x) xamda ¢(x) Pyncygusarap ginairma-
cu f(x)-qp(x) pynxyus x nyxrada xocuraza 32a 6a
(f(x) (%)) =F(x) - @(x) +F(x )y (x).
Ojaadu.
Hebor. f(x) @(x} DyHKUHSI OPTTHPMACHHN TONAMMK3:

A(f(x) - px})=F(x+Ax} - p(x+Ax) —f(x) -qp(x) =
=f{x+Ax)p{x+Ax) — () plx+Ax) + () plx+Ax) —f()p(x) =
= (f(x+Ax) —F(x)) - @(x+Ax} +](x)  (p(x+Ax)y —p(x)) =
=Af(x) - @(x+Ax) +F(x)Ag(x).

By TeHTIHKHHHP Xap MKKH ToMoHHHM Ax ra 6yau, cyac Ax—G .
JHUMHTra YTaMH3:

lim ML) (i [ (04 Ax) + Ly - 242 ]=
Axr—0) Ax Ax i)
= im0 fim @ (x 4 Ax) 4 f (x) lim &L
Axer X Aw—{ IR V3

() MyhocadaTHH XaMia
hmcp(x—i—Ax = (x)

L)
TEHTAHKHH 3bTHOOpra oanb Tonamus:

lim 2D by ey 4 () g (%)

rtl Ax
ByHaaH 3¢t f{x) -q(x) QYHKUMAHKHE XOCHJIACH MAaBXKYAIHTA XaMaa
Fx) p(x)) =F(x) - @(x) +[{x}-¢"(x)
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SKAWAMDH KETHD Hikady, Teopema ncdoi Oyian.
4-reopewna. Bepuazan f(x) xamda y (x) pynxyussap uuc6am

Hx) \

ynrnus X AGKTY Yo xocurdeq ved o4
o)y o F(0-sex)-— flx)y ()
i ['x) 'pg( x)
b6gaadu.

Hedor "I'{i{)i GYUKIMA OPTTHPMACHIIH TOREMH3!
i x) -

,\(._f(_-.f)_) Sl e Fad- e = fichelef A
N /T gAY g {2+ M)l
o Jx Al —Fln gl b gt —F (e tdn
o glx Axpygial

!

o AN = X3} 0) - fLh - Cptb Ny g ) Mk eg(x) - fx) - A lx)

4 x4 v wix B SRV SRS

By renrauksune xap uksku romoiniein Ax ra 6¥au6, cyur Ax—-0 a3 aumirra
Framus:
pY ["I}-u:(_r] — (x;--é {2
L = lim - B ar
Lyemad] ‘I("+ \./\} l[(x}

flx -
ML flxke _[im ROt

ril \A

lim
Vil

fitn 4 lx 4 \'}}';;:-i iy
WOxopuaari (5) myaocadaThr Xamaa
THY i [_X -+ 'f“\_.\'-} g {‘C]
L]

TeUTSHKHH FETHOORIA (WLIG TOManie.

=?) L) o )

lint- == :
T VY o ix
i )
ByHzau =ca ‘({ o GEIKIMSHHAT YOCHIa0H MABKYIANEH XaMia
iy N

(L0Y o L3l
gixy / g

SKalAKIy Kean6 upkann, Teopema widHor OEH.

OKOpHAD  KeATHPHATE TeoDenaTia HKKA  QYHKUHS  HHFHHAMCH,
afiupMacy, K¥NafTmacd XaMia HeCOATHHEHT X0CRAANAPHHH  TORKUI
Koujladaphbn udonzaaian. by wowiaaapzan fodnananud GyHkuus

XOCHAAMAPHEH TOMIHTY WHIGL1AD KETTHPaMHS. a
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Mucoaanap. | Yuby
y=x+x
(GYHKUUAHHHT XOCHAACHHH TOIHHT.

By yHKUMAHHHC XOCHJACHHH TOMHWAZ 2- TeopeMajaH XaMia
Xocunanap KaapaauwiaH ¢goHaananaMus:

y'= () = (") + () =2+ 85" =x(243x)
2. Ywéy y = x°In x hyHKURAHHAT XOCHJACHHH TONMHL.
3- Teopemara Kypa:

¢ = (In x)" = () In xx*(In x)".
Arap (x%)’=2x, (In x}’:—j{— 3KaHHHA 3bTHOOpra oacak, ywaa y'=
=2x Inx+4+x=x(2 Inx+ 1) 6¥auWHHY TONaMHU3,
2

3. Yuoby y = 1—:1—7 DYHKUHAHHHT XOCHJACHHH TOMHHE.
X

4- TeopemaZaH Xamaa xochaanap adBadujaH GoijanaHaMus,
y,=.( o )’z A+ —2U )

| 452 (14+2)°
LTV S Rt 7 S 2
(1442 4252

IHAH Mypakkal (yHKUHA XOCHIACHHH TOMHII KOKAACHHH KeJTHPA-
MHK3.

Gapasz KWTAHIHK, u=«(x) ykkuua (a, &) unTepbaana, y=f(u})
dyHKUNA 3ca {¢, d) MHTepBainla aHuKJaHraH 6yaul, 6y dyuxkunaiap
épnamuia

y = He{x)).
Mypakka® GVHKUHA TY3HATAH GFNCHH,

S5-teopema. Azap u=q(x) Pynxyua x nyxrada (x€(a, b))
¢’ (x) xocuraea seza 6§aub, y=[f(u) Pyuxyua sca x a#yxraza moc
# (u=q(x)) wuyxrada [(u) xocussea s2a Gfaca, y=[(y(x))
mypaxkab yuxyns x HyKTada xocusgea 3ea 8a

¥'={o(x))) =1 (1) ' (x)=F(o(x))-¢'(%) - (6)
6gradu. :

Uc6oT. x y3rapysudra Ax(Ax==0) oprrupma OGepamus. Ynaa
u=@{x) ¢yukunn Au=Ag(x) oprTHpMara, y={(u) ¢yHklua >cCa
¥3 nasGaTula Ay =Af(«) oprrupmara sra 6yaaan. GyHKUHA OPTTHPMACH
¢opmynacunan ¢olinanannt tonaMmua: '

Au=Ag{x) =¢' {x) - Ax+a-Ax,
Af(u) =["{u) -Au+f-Au,
6yHaa Ax—0 Za Ax xaM Honra UHTHJAHG,
lime=0, limpg=0
Ax—0 Ax—(
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Syaaan. Hatuana mypakka® QyHkUMsa OpTTHPMACH yUYH KyHuzaru

Af( fp(x))-f’(tp(x)) [@ (%) -Ax+ta-Ax]4-B-Ap(x) =
={(@(x)} -9 (x)-Ax+F(@(x)) - Ax+B-Ag(x)

TeHrJIHKKa Kenamus. By TEHTHKHHAT Xap HKKH TOMOHUHH Ax ra 6¥nuo,
¢VRr Ax—0 2a aumuarra YTub ronaMus:

lim S fim [ () o () +F () o B2LEL | =

Ar—f)
=F(@(x)) - (£) +F (9{x)) - limar+ lim B 1im 22— fr (g (x) ) ' (x).
Ar i) A=) RSN

Hemax,

(Ho(x))) =F(e{x}) ¢ (x).

By teopemann ncGortnaian.
Muconnap. . Ywby y=e~ " (GpyHKUHAHHHT XOCRAACHRH XHCOO-

nayr. By dyuKumanu y=e*, u=—x nped, cyar (6) dopmynagan
oftaagannb ToMaMHa:
yz= (e—X]!E (eu)r’u;:e—x. (—l}‘—: __e-—x_
2. Yulby
y = _c.;—__.gi,__:_ y e—" +2(?_-r

(GYHKUHANaPHUAT X0CHAANaPHHA TonuuT. By PyHKUHAAAD XocHnanapuHu
TONNWAA OKOPHAA KedTHPHATaK Kouladapiaad goflanaHaMus

,___r'(ix—-;:’—,\')IE%(exHe_x},z_;[(ex)/_ (e—x};]= e‘”+2€_x ‘

-—Xx

y=(EE = ey =l + e

& —

Onatna y= 2‘9
an Ba yuu sh x kaGu Oearusadanu:

% —x
shx =2 29 ,

&te " =
y=—7 PyHKUHA 3ca cunepboaur KOCUHYC PYHKGuA NeAuNasH Ba
ch x kabu Bearunanann.

£ —X
chx = £
2
Hemak, .
{shx)'=chux, (ch x}"=sh x.

3. Ywly y=cos (¢ —x’) DYHKUHAHHHT XOCHAACKHH TOMHHI .4
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y=cos u, u=e*—x’ ne6é Genrnnab, (6) anopmynanaﬁ TONAMH3!
g = (cos u) -t = —sin{e"—x") . (&"— 3%}

4. Ywoy y=sin®(cos x) -+cos’(sin x) PYHKUUAHAHT XOCHASCHHM
TOMAHT,

By ®byHKUWAHHHC. XOCHJAACHHH TONKLIAA MypakKad GyHKUHSTHHHT
XOCHJACH XaMAZ IOKOPHIA KeATHprATaH Kondanrapiad ¢ofinananaMus:

¥ =2 sin(cos x)-cos(cos x)-{—sin x) —2 cos(sin x)sin{sin x}.cos x=
= —sin x+sin{2 cos x) —cos x-sin{2 sin xj.
DHAM MHCON TaPHKACHZA

y=[f0]""  (Fx}>0)

YHKUMAHHAT XOCHNACHHK Tonamua. Bynpa f(x) Ba g(x) dyukumanap
F(x), g (x) xocunaaapra sra. y==[f (x) |'* 1 norapudpmnat Tonamus:
_ Iny = g{x)in{f(x)]
3Hau Mypakkal HYHKUHSHHHE XOCHIACKH Ba KYTTAHTMAHWHT X0CKHAacH dop-

Myfnadapuilad (oillanaHcak, —é;y’:g’(x}in[[(x)]+g{x) ---f;{%}—-f’{x)

6ynagn. Bynaan aca _
¥ =olg’ () Inf () +-E5f () | = [ ) F g (I () 65 (0]

KAHK Keaumd uukaan. Hemak,

e =i g i +457 o |

5+ §. ®PyHKuMAHUHT Auddepenunanu

g=F{x) Qpyakuua {a, &) uarepsasia Gepuaran 6Vacuu. by {a, b} 1a
Oupop xg HyKTa oMb, yHra Ax oprrupma {xy+Ax€{a, b)) Gepamus.
Hamuxkana dynkuns Af(xp) oprrupma onany.

3-Tabpud. Aeap Af(xe) nu Kydudazuua
Af (o) =A Ax+a{Ax) -Ax
uodaraws mymrun bijaca, f(x) ¢yucuus s, RgKTada Jugpdepenynaria-
nyauu deiiunadu, dynda A — fjazapmac,

lime (Ax) =10,

Ax-rl)
Macaaan, f(x)=x* bydkuun MXTHEPHA xu€ (— oo, - oco) HyKTala
Jnpdepenunanganysan 6ynain. Xaxukatan xam, Oepiaran QpyHKUHA-
HHUT Xy HYKT41aTW OPTTHPMAch Af Q) = lxp+Ax) —f(x0) = (xo+
+ A — i =2xpAx+Ax’ 6Vau6, 2xo=A, Ax=o(Ax) ne6 oiHHCa,
vHaa Af(xy) =4 :-Ax+a{Ax) -Ax OVAHIIMEA TONAMHS.
" 6-Teopema. y=f(x) Pynxyun x, nysrada (x,€(a, b)) Sudge-
penyuasranyesy G6faumy yayn ynune wy nykrada F'(x) xocuraea sea
Gjauu sapyp ea erapad.
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HWcGor. Bapypanru. f(x) dyHkuna xo nykrana axpgepenun-
aananyeuyn 6yacui. Tabpugra kypa
Af(xo) =A-Ax+a(Ax)-Ax.

By TeHFAMKHHHT Xap HKKM TOMOHHHH Ax ra (Axs£0) Oyaub, cyur
Ax—{ ga AuMuTra YTamua:
Afixg) -
lim =2 jim [(A+a (Ax)] = [im A+ lime (Ax) =
x Ayl Ax—id Sl

Axp B

By reuraukaad f(x) quHKuHﬂHHHr Xp HYKTada Xochaara 3ra Ba f'(xp) =
SVaHIIN KennlB YHKAAH.

Evtapananru. f(x) dynakuua x, syKrana [ (x)) xocuaara sra
6¥acun. Yuna ¢yHKuna opTTHpMack (opMynacura k¥pa Af(xg) =
=F (x9) Ax+ 0 (Ax) - Ax 6¥naau.

by 3ca f(x} OYHKUHAHMHT xo HyKTaja AuddepeHUHaNIaHYBUM
6yAnHHY Ounanpaas. Teopema nc6or G§anu.

Keatupuaran teopeMagaH f{x) GVHKUMAHHHI x HyKrada Audde-
pPeHUHAJANAHYBUH OVIHIWK SuAaH YHHHT WY HYKTaaa [’ (x) Xocuaara ara
OVIHLIH TYLIYHYATAPH SKBUBAAGHT TYLIYHUANAD SKAHIHCH KeNuG YHKA M.

dapasz Kuaadank, y=J(x) dyskuus (a, b) aa Gepuaran 6¥aus,
%€ {a, b) HyKrana nudrpepeHunaanyBUn OYyacHH. YHaa Af{xs) =
=f"(xa) Ax+ &t (Ax)Ax 6¥naau.

GyHKOHA opTTHpMacH Ax ra HucGaTaH UYH3IHKAH GYaraH [ (xg)Ax
Xamna e {Ax)Ax xasnap fiuFnHancHaal nfopat 6yAnG, Ax—0 na o (Ax) -
-Ax Xan [’ (xo)Ax Xaara Kaparawfga Te3pox Hoara HeTHaaax. Ly
vatafan [ {xo}Ax xad [ (xo) Ax+ a(Ax)Ax HuHr Golll KHCMH Gyaanu.

4 Tavpud. f{x) Pyncyus oprrupmacu Af(xo) nume wusukan HSow
Kucsit [ (xo} Ax Gepunrcan Qyukguanume xo RyKradaeu cudepentuaru
dediunadu sa dy éxu df(x,) kabu beszuranadu:

dy=df{xo) = {x0) Ax. (7)
AlTakauk, wKopuaaru y—f(x) hyukuus rpadurs 81- YH3Maja Taceup-
JIAHFAH STMPH MM3HKHU HoaanacuH, Oynaa
Mu—MU{Xn, f(\fn}) M= M(x.;—l—Ax f()Cn-I—ﬂX))
Paswadku, MoP=Ax, MP=Ay=Af(xy) 6ynaan.

3rpu un3HKKa Mo wyktana yTasnaraw ypuamanunr Ox yxu Guaad
Talukua 3Trad Oypuarn o 6¥nca, y Xoana AMyQP nawu % = tga 6y
¥
Miiann TonaMus. Kefiunrn tenraukaad aca QP=tg o -MP=1g o Ax
KeNHG unkaidn. Arap tg o=f"(xp) OyaulWnHn 3bTHOOPTA OICAK, YHAa
QP =} (xy)Ax TeHraHkka Kenamus. Ilemak,

QP B df{xu)
P HrAHK, CeOMETPUK HYKTAH-HA3aPAaH f{x) PYHKUHAHUHE HyKTalaru

‘peHuHaan Wy ¢ryukuna rpadurura Mo(xe, flxe)) HyKrTala
JAran ypuHma oprrupMmach @P an ndonansawuan Kypcatalm.
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Arap f{x)y=x 6Vaca, [(x)=1 6ypaad. ¥niaa Oup ToMmoHAaH
(7} dopmynara kypa df(x) =} (x)Ax=Ax, HKKHHYH TOMOHAAH 3Ca
df(x) =dx 63116, Ax=dx 6¥naan. Hatnamaaa dynkuua auddepenuna-
an yuyh df(x) =§ (x)dx rdonann Tonamus. By myHnocaBataaHn xaMmaa
Xocuaanap kaasannaad ¢ofiganaint QyHKOMAAApHHAT AnddepeHUn-
annapu yuyH ywdy dopMmynanapra KenaMui:

1°, y=x"(x>>0) 6¥aca, dy=px""'dx 6yaaau;
2°. y=a'(a>0, as=1) 6ynca, dy=a‘lna dx G¥naan;

3% y=log.x{x>0, a>0, as=1) 6ynca, dy::&logae dx  6Yaaan;

4°. y=sin x G¥aca, dy=cos x dx 6ynanu;

5% y=cos x 6yaca, dy= —sin x dx 6ynau;
6°. y=tgx 6yaca, dy=—[Ta'x 6ynanu;
Cos X
7° y=ctgx 6¥aca, dy=— "2 dx 6ynaan;
) . s X
8°. y=arcsin x 6yaca, dy= 1_de 6yo1aan;
t—.
§°, y=arccos x 6¥aca, dy= —-—i—l~~3dx 6yaaanm,
—x

1
I+

10°. y=arctg x 6yaca, dy= sdx 6ynanm,
X

11°. y=arcetg x 6¥nca, dy= —Ti—?dx 6Varaanm,
X

12°. y==sh x 6yaca, dy==ch x dx 6ynann;
13°. g=ch x 6ynca, dy=sh xdx 6¥naan.

dapas kuaaiauk, f(x) Ba @(x) dyskumsnap (a, b) uHTeppania

Gepuaran 6yaul, x€ (a, b} nykrana Aunddepenunanianysum SYACHH.

Y xonta f(x) o (x), F(x) -@(x), xamaa L (g(x) 40} pymann
Aap XaM wy x Hykraaa aupdepenlHanrnanyByd Ba
dl(f(x) e (x}]=df(x} de(x),

d[f{x} -p(x) ]=9(x)df () + ] (x) de(x),

Fixb 1 wixddfix) —F{xhdp{x)
d[ o (") ]-— o {p{x) #0)

GyJaiu.
By TacaHKknapHAHI HCOOTH XOCHAAHH XHCOBMAaWAATH Coala Koaaaap
XaMmia okopuaaru (7) dopmyaaiad 6eBocHTA KenHG UnKalu.

Mucoanap. L. Yy y=x*—3" pyskuuansur anddepenumannty
TOTIHHT.

By dyaxkuusHuur guddepenunann KyAnaarnua TonHIamu:

dy=d(x3__3x) =dI3_——d3x= (‘x.'i)zdx_ (31)!(1){‘-——-'*
= 3x%dx — 3" Inddx = (3x* —3"In3) dx.
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2. Ywoy
y =‘ CcOoS i-|—sin 3
3 x
dyrkwpasrar anddepeninanitin TORWHT:

dyzd(cos-,i—l—sini) (cos——f—sm )dx-

=[—sing (3} 4eosd. (i) ]dx_—-(%sm +—-~—cos )dx

DyHKUUAHUHT AHBepeHUHANWAAH YHUHT KHAMATAADHHH TaKpHOHI
xucofinauna goiinatawunann. Takpubui xucobnaw popMyaach Kyiuia-
Mk CollZa Teopemajlad Keaul YHKaiH.

T-teopema. Aeap y=1{f(x) ¢pyuxyua (a, b) da bepurean 6jrub,
x€{a, b) nyxrada wexau f'(x)+0 xocuraza 32a 6§aca, y xor0a
lim Ay
S0 ay T
fjaadu.
Hcebor. y=F(x) Pynruna x€(a, b) nyxkrana ueksu [(x)+*0
Xochgara sra 6¥acnd. ¥ xonda
Ay=flx+Ax) —f(x)=F(x)Ax+a(Ax)Ax,
dy=["{x}dx=[ (x}Ax,
6ynna lime(Ax) =0. by Tenrankaapuu 3bThdopra oTHG TOmAMH3!

Ax—

Ay FixiAx+ o (Ax) Ay
Hm—==lim =
Ay OY AreD Frixrax

—lam(l—l—f,( 9 a(Ax))—l+ For lima{ix) =1,

Are0 () ap

Teopema ucbor 6¥aau.
By Teopemana aprymeHT opTTHpMack Ax eTapinda KHUHK 6yaraHaa

Ay ~ | 6Vanwm kenu$ ynkaan. Kefinurn taKpuGui $opMynanu

fle+Ax) 2 f(x) +f (x}Ax (8)
KYpUHHILAA XaMm €3WW MyMKHH. By dopMyaansan @yHKUNAANAPHHHT
KMAMATAapHHN TakpHOHR Xucobaallaa dolaananunaiy.

Mucoa. Yudy 4\/? MUKO0PHH TaKPUOHIL XHCoONaHT.®

Dy mukaopay f{x)= \/x DYHKUMAHHAP x| =17 HyKTanarn Knitmatu
ne6 Kapall MyMkuH. Arap xu=16 ne6 oacak, yHaa Ax=x,—xp=|
6vang, (8) topmynaara kypa \/17 2 f(x0) T F (%) - Ax B¥aadu.

Paganku,

) f(xﬂ)= 1\/T€ =2,
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- 3 N 3
~ - 4
flx)= (Vx)’z'i'x Lo ix) =i4“6) 43—3'2—
Hemak, 4\/17 z?—i—-fg‘?- §z~203i

Napamerpux wypunmmwina OGepuaran PyHkuuaaapud anddepenin-
aanaw. y=@{f), y=y{¢) ¢yskunaiap Supop (=, ) HRTepsania
Sepuaran 6ynn6, Oy opannkaa ¢’ (¢), P’ () xocuaanapra sra xamia x=
=@(f) dynkunara Teckapn f=o~'(x) OyHKUMA MaBxya GYACHH.
Y xonpa y=19(f) bynkuns §3rapysus (napamerp) f=1 ' (x) épramuna
g=y (@~ (x)) k¥punuwra kenanu. Onataa QyHKUMSHAHT BY K§PHHAILH
YHHHT NapaMeTpHK KYPHHUIUN Je#tnnaalr eBa x=g(f), y=vy({} KabH
Hbonanavain. DHAH NapaMeTpHK KYpuHhiuaa GepuraH GyHKUHSHHHE
* XOCHJIaCHHH TONAMH3! '

Mavaymkn, ¢ {x) =

%. Snan x=q(l), y=y¢(¢#) 6Vararn yuyn

dy= (f)dt, dx=q (¢)dt 6§am6, y (x) =211 6ynaau.

6- §. IOkopu TapTH6AH XocKAA BA ;iutljtbepenuuannap _

y=F(x) ¢yrxuunn (a, &) unrepsBansza Sepuiran nituépuli x€ (a,b}
HyKTada f'{x) Xocuaara sra 6yscun. By j'(x) xem, ymyman afitrasia,
X ¥3rapyBUUMHHHT QYHKUHACH GY1K6, YHHHT XOCHNACHHH Kapall MYMKHH.

y=f(x) OyHxuuna yocusacu [*(x) nure xocuaacu Gepnaran f(x)
PyRKYUANUNKE UKKUNYL TAPTUOAL Xocuaacy AeHRaaan Ba

a*F

y”, &kn f"(x}, éKn —
dx

Kabu Gearnaavau. demak,
' 7 (x) = (" (x}}".
y=1f(x} (yHKUMAHWHT yUMHYH, TYPTUHYM Ba XOKA30 TapTHEAAru
XoCHAarapn XyAnn WOKOPRIATHACK KHPDHTHAAAR.
Ymyman, y=F{x) pyuxuus (n-—1)- rapraban xocuaacu f"''( x)

HUHT Xocwaacu Gepuarad f(x) Pynxyuanune n- raprubau xocuﬂacu
Aefinnany. [emak,

n el , dy o fd"!
f }(x)=(f‘ (1)), (—df,f——g;(dxnff ))

y=Ff(x) @ynkunamnsr f*(x), f7(x), f¥""(x), .. Xocmnazapu yHunr
oRopu TapTubiu Xocusasapu DefKAany.

© DYHKUHAHHHT OKOPY TAPTHOAH XOCHJAaJapulAaH DaHHHHT, TEXHHKA-
HUHE Typan coxaaapuia dolganaHunaiu. Macanad, xapakatiaaru
KHCMHHHT OHRE Te3MauullMHR TOMH XapakaT KOHYHRRY H{PORAanoBUR .
GYHKUHAHKHAT HKKAHUH TAPTHOAN XO0CHAACHHH TOMHLE SWak Xah 3THaa .
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Mucon. Yuby y=x.e* GyHKUMAHHHT YUHHUH TAPTHOIN XOCHABCHHH

© TONHHT.

- Depuaran QyHKUHAHHHT YYHHUYH TapTUOAH XOCHNACH KVHHﬂdl“H'{a
TONHAZAH

= (x-e*) = |.e"+xe"= (1 +x)e,
y"—*(y)’—[(l—i-x)e"}’—! e+ (l+4x)- e‘—{2+x)e‘
g =) =[(2+x) &) =1+ (2+x)ef = (34 x)e"
OYHKUUAHKHE OKOPH TAPTUOAM XOCHAANAPUHH TOOHMIY YMYH YHHHI
KaMMa OAAMHrH . TapTHOAH XocujanapHkd Xucodjall kepak O¥aaau.
Bupok, aitpum PYHKUHANAPHHHT n-TapThOAH XocuhadapHnu GHp fyaa
TOMHI HMKOHHHH Gepaauran gopMynanap MaBXKyA. BH3 KyHnzaa 6yuﬂau
dopMyaaTapHH KelTHPHO YuKapamu3a.
19 y=x"(x>>0) 6yacuu. Paswanku,

Y=t :
= (y') = (" Y =pp—x""

(y”)’—(u(u—l)x"’“)’*u(u—li (w—2) "
By Myuocaﬁamapﬂau HUXTHEPHA nEN vuyH
Y P=plp—Dp—2). (p—nt+1)x""

OVTHIWHHH KYpuLll Kufikk 3Mac (Dy dopMynasuar TYFPHAHTH MaTEMaTHK
HHAYKUHR yCyJau épaaMnta WcbotnanaiM).

‘
i}

Xycycan, p=—1 6')’fﬂraHJ:La y=l 6YVAMG, YHUHT - TApTHOAH XOCH-

facH y"":( )'”’ (— 1 (=2) . (—mx == Gynan.

2°. y=a*(a>0, as=1) 6¥ncun. By OYHRKUHAHEHT 0KOPH TapTHOAn
XOCHAAapt i OHDHH-KeTiH XHCoOraliMus:

4 =a'lng,
¥ =(a" lna)’—a"ln x
y!!!=( J(In a} __axln a

KefiuHrH TeHTUKHUHT ypHHJ'iHJ]HFH MATEMATHK WHAYKLKA ycynu
epﬂ.aMHﬂa KpraTH.ﬂﬂ,[lli
: Xycycau y_e ﬁy.nca yHnHr n- TapTulAH XOCHAECH y T=e" Byna-

AH.
3°. y—szn x 6yncnﬂ By ¢yuxinsunur nKopn pomﬁw xocunanapu-
HU OHpHH-KETHH XHCOD/aAMHU3: .

y’=f:os x=__s.in (x-f—-;l)
- ‘ ) | | Y =(cos x) = .—_si.n x=sin (x’-|—2 %)

252



[ Bt —_— =<} L
Yy = (—sin x) = —cos x—sm(x+3 2)

W Vo= sin g =i 2
4" = (—cos x) _smx—sm(x-I»4 2).

y"”:sin(x+n-u %)

KefiMHTH TEHINKHUHT JPHHAHAHTH MATEMaTHK HHAYKUHS YCYJH
EépAaMHid KYpPCATHIARH.

DHAN nKKK GYHKUMA AHFHHAHCH, AHHPMacH XaMAa KynafiTMacHHHHT
OKOPH TAPTHEIH XOCHNaNapHHH TONHN KOHAAJAaDHHH KelTHPaMH3.

f{x) Ba g(x) ¢dysxumusaap (a, b) uHTepBanga Oepuarad O6yaub,
x€{a,b) nyktapa n- raptubau " (x), g"'(x) XocHAaJapra  ara

6yacuH. ¥ xonaa yWwoy myHocaGataap YpHHAR:
ay le-f()]"=c-F"(x), ¢ —const, .
6} () +g(0)]"'=/""(x) xg" (x); (9)
8) [f(x) g} =f"(x)g () +Cf " (x) g/ (x) + .+
+CF TR g™ () + ) g7 (),
SyHaa

ple—1 in—k41}

C= ]

by TedrAuKNapHWHT GHPMHH, MacaJad B) CHHM MaTeMaTHK HHAYKUHA
yeyauaan dofinananud ucornafimus,

Mabaymin, [f (¥) g (6) ) =[ (x) - g (x) +f(x) g’ (x) Tenraux ypuuan.
Hemax, B) TeHIAUK n=1 Aa TYFpH.
®dapas kuaafauk, B) popMmyna n=k 6§nranga TYFpu Syacuu:

Fx)-g(0]®=F2 () g(x) +CF* V() g (0) H ...+ Fx) g ¥ (x). (10)

JHAN 8) TEHFNHKHUHT A=Fk -+ | YUYH TYFPUIHTHHH KypcaTaMH3.
Tabpudra k¥pa

[F g )] = ([f(x) g (x)]*)
GVvnaan.

Okopuaari (10) myHocabarnad doiianadnb Tonamus:
[Fx) g ]* " =TF P () g x) + C " ()" () +
Fo G0 g (W) (0 g ()] =
=4y g () +F U0 g (x) +CF M () g () +
MO 27 (0) A T (1) g () +
+ CLf ) gt ) () g )+ F o) gt )
=f** " (x) g (x) +(CRHCHf " (g () +...+
+ (CiACTH T (0 - g () g T ()

. 20_9 -



Arap Ci+ Cy'=C, , TeHruKHY 5bTHGOPra oNcaK, y X014a yuby

[f(XJ-g(x}]_‘“”=f”‘+"{x)g(JC)+Ck+;f“"(X)g’(xJ+
. A F(x) g (x) |

" dopmynara sra Gynamns. By sca B} dopmynanunr n==kf--| na
Tj’frplmnmun Gunanpaan. [ewmax, B} ¢opMyna Gapua n Jap y4yH
TYFpHAUP.

Onartaa 6v ¢opmyna ﬂeuﬁuuu opmyracy pedunain.

Mucoan. Yudy y=x"e" dynusunanuur 100- Taptubau Xxocuaaculu
XucobaaHr. . . ’

flx) =¢*, g{x) ="x" ne6, cynr JlefiGruy popmyaacnian $oitaananut
TONaMH3: ' '

[]{)0} (BX){H)I]JX +CI0[J [9")) 2)(+CIUO( 98(x2)
=x’ +200xe =+ 100-.99¢~ .

F(x) dyuxuua x€ (a, b) HyKTala HKKMHYM TapTuOau f” (x) Xocunara
sra O¥ACHH.

5-Tabpud. f(x) Pynxqua Suddepenyuaru dy rune x€ (a,b)
nyxradasu Jugheperyuaiu tpynmuﬁ&um uKkKun4y raprubau dudde-
penuuasy 0e6 araradu ea d f (x) éku 'y Kabu Gercuranadu.

Hemak, d’y=d(dy) €xn d’f(x) =d{df(x}).

- Hnddepenunanialy Konaacura Kypa:
dy=d(dy) =d(ydx) =dxd (¢') = dx{y’) dx=y" (dx)".

Wyuaait xuanG, GYHKUHSHHHT HKKHHUK TapTulan nuddepediuany
YHUHT HKKHHYH TapTHOAR XOCHAACH OPKaJdy KydHiaruva €3Hnaju:

y=y"dy’® (dx’=dxdx=(dx)?).

DYHKUHAHHHT YUHHUR, TVPTHHUYN Ba X0Ka30 TapTHOAaTH AH(deperin-
annapu XyAaH IyHra ¥Xwai tabpudiaHaa.

Ymyman f(x) pyukuns x€(a, &) Hykraza n-taptubaun [ (x}
Xxocunara ara 6yicud. ©YHKUNAHUHE (n—1)- TapTHOAH AuddepedLHa-
an d'"~y gan oauHran anddeperunan f(x) GYHKINAHUHE X HYKTaRarH

n- Taptubap andpdepenunant e artanasn sa d'y exku d'f{x) Kabn
Benrnnanaiu.
Hemak,

*

dy = did"'y).
IOxopunaruaek 6y Xonga XaM QYHKUMSAHHHT f2- TApTHOAH anbde-
PeHUHAJNHHH YHHHT 71- Tapmﬁ.rm XOCHMAACH OpKAJH
d'y = y'"dx" -
KYpHHHIAA €3uJHIIHHH MAaTeMaTHK HHAVKUHA YCYJAH €paaMuia kypca-
THW MYMKHH.

f(x) Ba g{x} pyHKunaaap (q, b) waTeppania ﬁepH.nraH 6y.au6, yaap
xC{a, b) wykrala n- TapTuGaH d"f(x), d"g(x) anddepenunannapra
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sra 6yacun. ¥ xonnz ywdy dopmynajap ypuuau 6ynanu:
) [c-f{x)]=cd"f(x); ¢—const;
&)y df(x) g x}]-—d”f(x} +d'g(x);
8) @f(x)-g(x)]=d"f(x) - g(x) +Cid"~'[(x) -dg(x} + ..+
+ o) d"g(x) .

7- §. Duddepenunan xucoOHHHI acoCHil TeopeMadapH

Kyfinna auddepenunan xucolHHHT acocHii Teopemanapu npe6
aTaNyB4iH Teopema JapHH KeaTdpamiuas.

8-teopema (Pepma teopemacu) [(x) ynsyua (ab)
unrepsarda Bepurzan Gijaub, y uly unTepsarnunz 6upop ¢ Hyxracuog
gaurunz ane xarra (9uz xuwux) wuiimatuea dpunicun. Azap (yuxyus
¢ HyKTada dexau xocuaaza s2a bjaca, y xonda

fc) =0
bijaadu.
Hc6or. AdTainny, f(x) yHkuna ¢ nykrada (€€ (a, b)) Y3uHHHT sHP
KaTTa KHAMaTHra spHlucHH. Yuaa Yx€ (a, b) yuyd
Flxy<<fLo),
SIBHH
i) —=fey< 0

6y.nanu.
Kapasaétran ¢QyHkUWA ¢ HyKraga xocHaara sra. DunoGapwH, wy
HyKTala QyHKUKHAHUHI YHF XOCHNacH MaBXya Ba

fw+oy_hmf”?fwﬁ<o (x> c), (11)

tewe 1

WUYHHATAEK Yal XOCHAaCH MaBKyl Ba

Fic—0) = hmo“"’ MDY 0 (x<e) (12)
6an6,
Flicy=F{c+0)=f(c—0). (13)
(11}, (12) Ba {13} myHocaGaTanapaaH
F'ic) =0

OyanWwY Keaus unKkaan. GyHKUHAHKHE ¢ HYKTAJa 3HT KHUHK KHEEMaTra sra
G6ynub, YHUAT WY HYKTaaa Xochaacu MaBKya 6yarauia [’ (¢) =06¥anwm
‘WyHra yxwauw kypcatnaann. Teopema nebor 6%aam.

9-teopema (Ponnb Teopemach). f(x) dpynuxqua [a, b] cee-
MEHTOQ aruKAQHean ea yasyxcus 6gaub, f(a)=Ff(b) Gijacun. Azap
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Pynxyun (a, b) aurepaaada wexau xocusaza sea Girca, y xoada wyndad
¢ nyxra (c€(a, b)) ronuradugun, '
. - f’(c) =
6gaadu.
~ Hc6or llaprra kypa f(x) dbyHkuns [a, b] cermenraa ysaykcus.
BuuoGapun, QyHKUHA WYy cerMeHTAa ¥3MHUHT 3HT KarTa Kufimati M Ba
3HT KHYHK KHHMAaTH m ra spuwann (M =suplf {x)}, m=ini{f (x)}}; x€[a,b]

1) m =M Gyacuu. Paswanku, 6y Xxonaa f(x)=const 6yaub.
Ve€(a, b) nyxrana f'(c) =0 6yrann. .

2) m < M 6yacun. by xonpa f(a)=[(b) Gyaranu cababan f(x)
QYHKLHA Y3UHHHT 3HF KaTTa KHAMATH M, 9HT KHUHK KHHMATH 1 TAPHUHD
KamMHaa GutTacura (a, ) HuHr GHpOp ¢ HyKTacula 3spHwagH. Pepma
TeopeMacHura acocaH

['(c)y =0

6ynanu. Teopema ncBor GynIH.

10-teopema (Jlarpanx teopemach) f[(x) pynxyua [a,b]
cezmenTda anuxAarzay eéa yaayxcus Ggacun. Azap Pynxgus (a, &) da
Yexau xocuraza sza Ojaca, y yorda wyndati ¢ nyxra (c€(a, b)) ronusa-
ouxi,

f(te)—f(a) _ o
Gjradn.
Hec 6 oT1. TeopemaHu uclornaw yuyH xyfimaarn épaamun
0(x) = (x) —f(ay = LTI (g

¢ynkunany tyzamus. llaprra k¥pa f{x) ¢ysxkuns (@, b} cermentaa
aHMKJAHraH Ba yanykcna 0yanb, {a, b) na f/(x) xocnaara sra 6¥araHu
yuyH 6y @(x) OYHKUHA XaM [g, b] cerMeHTAa dHHKAAHTaH Ba Y3JAYKCH3
6¥aub, (a, b) na

@0 =) — L e

b—a
ra sra Ofnraai.
BerocHTa XHcobrald TOMAMH3:

ela) = ¢(b).
Jlemak, ¢(x) dyHxkuna Pondb TeopemacHHuHr Sapya WapTaapuHH
KaHoaTAaHTHPAAH. ¥ XonAa uiyHnai ¢ Hykta {(c€ {(a, b)) TONHAAAHKH,

¢'(c) =0 (15)
Gymaan. (14) Ba (15) Tenranknaphad

F{by —fia) — f}(é‘)

b—u

KeMu6 unkaau. Teopema ncHar S¥aaH.
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1l-Teopema (Kowu recpeMacu). f(x)ea g(x) Pynnuun-
aap |4, b] ceemenrda anuxaanean éa yaayxcua Ofacun. Azap
%y Pynsyunzap (a, b) unrepeasda wexau xocuaarapea s2a 6Gfaud,
x€(a b)yuyn & (x)=0 6jaca, y x010a myndaii cnyxra (c€(a, b))
ronuaaduxu

foy—ftay _ Fiey -
gib)y—giay — g'(o) (16),

bijradu.

Hco6or. {16) Tenrnnk MabHoro sra Oyavwu yuyyH g(b) s=g(a)
Oyainn kepak. By sca Teopemagaru g’(x) =0, (x€&(a, b)) wapraan
Keaud YHKau.

Auan f(x) Ba g(x) dyHkUnARap €phamuia

Fx) =] (x) — (@) ~L B =00 gg (x) —g (@)

dyukunsaun Tysahauk. By ¢ynkuma [a, b] cermenTaa aHMKnaHTaH
y3ayKkcus Oyan6, (a, b) da

Pl — ey AR —=Flay

Fis)=F(x) —— g o & (0)

Xocudara sra. :
C¥nrpa F(x) OyHKUHAHHHT ¥ =@, x=§ HyKTaJaplard KHiMaTaapu-
HH XucoBaafimus:

Fla)=F{b)y=0.
Hemak, F(x) GyHkuna [a, b] cermentna Ponab reopemacuuunr Gapua

wapraapHHk  Kadoataanrupaaw. LUyHuHr yuyH Wwiysaall ¢ HyKTa
{a<<c<<b) Tonmaanuku, F'{c) =0 6yasamn. Wyanai xuau6,

b) — C,
0=F () =F (e) =TI g ).

ByHzaH sca (16) TeHrIHKHUHT ¥PHHAH 3KaHA Keanl uiKaau. Teopema
HeGor OYnan.

8- §. Ternop dopmyanacn

F(x) QyukLKA X, € R wykTanuur 6upop atpodu Us(xe) = (xo— 6, xo+
+8) na awnknaHtan 6yan6, 6y atpopaa ' (x), [ (x), .., Frtti(x)
xocuaanapra sra Ba [ (x) Rocuna xo HyKTafa y3nyxcds GYJCHH.
¥ xonna yindy :

’ } ”(I ]
P =Flrg) +15 () + 20 (e
i X5} {n+1)
+ f r:! ¢ (x_x”}ri+ f(n+l(fs‘] (x__xo)n-i-l . (17)

dopmysa Ypuwan 6jnanu, Gynia E=xg+0(x—x), 0<0<1. By
dropMynand neGornall yUyH, aBBadio KyiHaary Ge/irdaaingap KMpHTAMH3:
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’ gy
@ (x, xg) =f(xy) +f—(ﬁ*{i(x———xo) +..+ f n(f o (x—xp) ",
er—f—l(x) =f(x) _"(P(x, X”}.
Arap
IR S NI
Ruviln) = (n—!—l(}b!) (x—xy) "t

3KaHIATHHH kypcatcak (17) ¢opmyna ucor 6yaamn. Us(x) opaJjuKna
HXTHEDHH x HYKTaHH TaHuhaaiimus. Papas Kunafinuk x> x, GVICHH.
[xo, X] opaiuKiaa €épaamun

x—=ptt! x
Fty=fn) —qix, = =0 R e

hYHKUMAHH KapabJauk.

F(f) byukums [xo, x] opasiukaa Poanb TeopeMmacuuur Gapua
LLIapTJ'IapHHH KaHoaT.ﬂaHTHpaﬂH:

1°, Fu(t) GyHKUAA [X), x] OpaNuKaa Y3AYKCH3 Ba Anddeperunanna-
HyBUK G¥NHG,

Fio=—ro+hL— L0 e—n 4 Xi0g ey —
- f”’g"‘l“ (x—t)2+.‘,+’F—U:rﬂn{x—t)”_'——-‘flﬁ:—m--{x—i)”+
e R
2° t=uxp DA o

F(xﬂ).=f(x) _“P{x‘ xﬂ} -_R.ri-i—l(x} :Ru—‘ri(x} '_Ru-l-l{x) =0v

t=ux na

Feoy =) ~ftn) = L0 ey 00 (2
T g TR )
nt (_r—.r”)“_‘—l

6yaand.

Y xonaa Poain Teopemacura K¥pa llyHAal & HYKTa MaBKYIKH,
xn <l <y, ' '

F(§)=0
6ynanu.
{18} Tenrnukiax $oiganaHcak,
iy DG —BTR, L ()
. — =9 =0

(x—xg)" !
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65’1;:1;'16, OyHAaH 3ca |
rr-l—l(x) ‘”f“"—

IKAHAUTH KennO YHKanu.

Onaraa (17} dopmyna Temop dropmyaacu, R, 4 (x) sca Koaduk xad
(Taeparm rcy{muutuu) AeHHTAAH.

Anan {1 (x) uHHT xo HYKTaZA Y3YKCH3ARTHAZH $oitAatanaMu3:

Rogr(0) o 10 @) )™

lim -
ey (x—xo) Xk {n-i—l}!'(x—xﬂ)”

{1}
i L ®
sy, (A1)

(x—xy) =0,

By aca x—xo Ra Req1{x) =0({x—x0) )" 3KaHNUruHn Guannpain.

Rovi(xy=0{({x—x0)"} KoARMK Xaanuhr [leano Kijpunuiy fefinna-
1H.

Tellnop dopMynacuna xo=0 6¥aran xoqa anoxuaa axaMHﬂTra ara:

Py =)+ L0 L0 ey SOy R (19)
Onataa (19) Mamopea dopmyracu  DeHnaanH. By dropmynagan

GYHKUMSA JHMHTHHM TONMLI, TakpHOHit Xucobhaaut Macananapuia
doiigantaHunaln.

9-§. Babau Gup anementap QyHkUHANAD
yuyH Maknopen ¢opmynacu
1°. f{x)=¢" G¥ncuu. By dyukuna yuyH
frx)=e F{0)==1, f"(0) =1 (n==1, 2, ...).
Y xongma
e—l—f—lr+2,+ + +Rn+l(x)

6YanG, YHHHT KOAAHK Xain Jlarpanx KYpuHHILHAA KyHHAariua

xu—‘,—l i

{n+1)!
gaunaan. Xap 6up x€[—a, a] na
le™] << e
~ 6yaulMHK 3bTHOOPra oacak, yHia
i+
IRu ()| << e

0yAub, n—oc 0a R4 (x) woara weTHnaldH.
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Hatuxaza f(x) =e" dpynkuus yuyn
X X 2 £
ettty

TaKpuGnii dopmyaara sra Gynamus. By ¢opmynanan, xycycan, x=
==] OyAranaa, e CoHuHH TakpuOMii Xucobaalll HMKOHHHH Gepauran yuly

e | +—t‘?+%+..‘+-n’—?

dopmyaa xocna 6yaanu.
2°. f(x)==sin x 6¥acHH, Mabaymkn Oy QyHKUMAHMHT R- TAPTHOAH
XOCH/IACH YUuyH

(2 _ H R o _J't_
™ {x) = (sin x) ._sm(x+n- 2)
bopmyna JpuHIH.
Pabutanku, (0} =0 Ba

{m) —gin 2 —
F*{0) =sin g =

w—i

{0, arap n &yt Gaca,

(—1) * , arap n ToK Gjuca.

Hemak, f(x) =sin x GyHkuusicuinnr Makaopen popMynacu

2n—1

. I3 Xs X? ) . w—1 X 2n
sinx=x—-t—Gr+..+ (=1 an o T o )

KYPHHHLOAZ &3us1aH.
3% f{x) =cos x Gyncun. Dy QPyHKUNAHUHT n- TapTUGAKH XocuAACH
yuyH

f¥ (%) == (cos x) {")——"COS(x-l-n %)

cpopmyﬂa YpHHAMANHTH MabiayM. Papmankn, f(0)==1 Ba
0, arap n- Tok coH Oyaca,

F o) =cosL2IL = {

(wl)?, arap -n — KyoT cou Gyaca.

Hemak, f{x) =cos x pyHKuuaHHHT Makiopen dopmyaacu

- N A . 2 20+
c05x=|——~27—|-—5|———6-,-++(—1) {2n}!+0(x )

K¥pHHMLLIAA &3uiafH.
4°. Fixy=In(1+4x) 6¥nchu.
By ¢yHKUHAHHHT n- TAapTUOAH XOCHAACHHH TOMAMHU3:

P =qg3=0+0"" Fo=(=D+x

PLE) = (=D (=2) (14x) 7% fYx) = (=1 (—=2) (=3) (1 +x) "
Byupan :



i) ={—D""Yn—131l ‘ o (— ] "*'._{i‘:_.l)._l_
[P ) =(=1""n—11{14x) (=D

3IKAHHHA KYpulL KHEKH 3Mac. Paroanku,
0 = (=1 (=1L,
Hemax, f{x) =In{l+x) pyuxuns yuyn Maxnopen dopMmynacu

2 3 4
In(l4x) =x—2 45— (=D ot

K¥puuHaa 6yaanm.
Maknopew opmynacu épaamupa B6ab3u OUp PYHKIHS AUMUTAADH
O0COH Tonuraar. Macanrad, yudy
. esinr—x(l+x
],mbi__j“rj_
x—0 X
JHMHTHH Kapa#nuk. _ _
¢ Ba sinx ¢yukukanapaunr Makaoped dopmynack OFinda
édnnMacHAaH tpoﬁﬂa.nauamua' :

e'=1+ + 5 -|—0(x3) sin x_x—'~—+0(x5).

¥ xonaa:
lipesinx =40 _
P *
o 3
[n +o 5y +U(x2}][x—--::’—;+0(x5}]*x—xQ
x+lb X
x-i—x2+(; —é)x + 00 —x— -;—x3+0(x3) i
=lim 22 87 —lim =1
k—i} x‘* x—lb X3 3
Hemax,

] e*sin x —x{l 4 x) _]_
-0 x3 3




21-60B
JHGOEPEHLHAJI XHCOEHHHT BADB3H BHP TATEHKJIAPH

Y6y 606xa GyHKUHAHUHT XOCHAANapH €pAaMHAa YHHHT JAHMHTHHH
TOMHLL, Y3rapHLl XYCYCHATAAPH, ¥CYBUH EKH KAMRIOBUWJIHTH, MAKCHMYM
B3 MHHHMYM KHAMaTIapH, WYHHHTAEK QYHKUMA CPaPHCHHA TeKWHpHW
Kabu Macananap ypraruaanu.

1- §. GyHKUHA THMHTHHH TONHWAA XOCHAAHHHT TaTGHKMH

Mabaymky, OYHKUHAAADHMHT JAHMHTHHH TONHLU MyXHUM MacaJa-
napaan  Gupu  Gyaub, afiHM nadtAa yaapRd  Xdcobaallda aHua
KHHUHUYWAHKAAP 03ara keaafgn. DPyHKUHATaPHHHT XocuJajJapHiaH
GoAnanaduG yAAPHHHT JUMATAAPHHH TONHIUHH OCOHAAWITHPANHTAH
KoHaanap mapxkyan 6Vau6, ynap Jonurasr Koudarapu peinaain. Bua
Kyfinaa Wy Konaanap GaéHHHH KeATHPAMH3I.

I-treopema. f(x) sa g(x) ¢pynryusrap (a, b) unrepsarda
yaayxcus Giaunb, xydudazy WaprAGpul KAHOATAGRTUPCUN:

1) limf(x)=0, limg(x)=0

X—rdl

2) ;E'(a, b, da uexjm F(x), g(x) rap masxyd,

i L (%) _ _ 5
3) lxl_r,[: £0%) =k (k-— sexan éxu wexcus).

¥ xoada

o flx) F(=)

e~ e
renzAuk fYpunrn Ggfaadu. .

Hcbor. fix} xamaa g(x) OYHKUHANAPHHHL x==q HYKTalarlu
KHAMATAAapHHK HOAra TeHr geb omaMus :
' fla) =0, g(a}=0.
Hatnana
limf (x) =0=f(a), limg(x)=0=gla).

6ynu6, f(x) Ba g{x) GYHKUHANAP X =0 HYKTaAa y3JyKcu3 6¥au0 Kotaiu.
DHAH MXTHEPHI X€ (@, b) HyKTa oaud, [a, x] cermentTaa f(x) Ba g(x)
(yBKUMANApHA KapaiiMus. By cermettaa f(x) Ba g(x) ¢yHkuuagap
‘Kown teopeMacuHHHr WIapTAAPHHH KaHoaT/MaHTHpaAd. [lemak, a Ba x
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opacuaa WyHAaH ¢ {a<Ic<Ix} HYKTa TONWNAAHKH

dx=j@ _ {1
glx)—gla g

TeHrAHK YpuHan 6¥nann. Arap f(a) =0, g(a) =0 6§aniwnnn seTndopra
a1CaK, YHAA KeAHHCH TeHIIHK

flx) _ ()

gix) g

KYPHHHALITA Kenaau.
PaBwanku, x—a na c—a. HeMax,

lim-< o limm- fﬁ—]———k,

A—-ug(” C-ﬁ(lg(LJ
By 3ca Teopemann ucGotnaiian.

—= 050X

ke p 4
Mucoan Yuwsy lims JUMHTHH XHcobnaHr.

[ix
r—{ &
By xonma f(x) =e* —cosax, g(x)=eY—cospx neitnaca, yaap

y4yyH |- Teopema 11apTaapH Gawapuaann:
)y limf{x) =lim(e* —cosax} =0,

] i}

—cosfix

limg(x) = llm(e“"—cosﬁx}

=i}
2y Flvy=e [e +smax],
g (x) =p [e" 4 sinpx],
,_E[eMaK,

fix) &
i =5

Jcaatma. OKopiaa KeaTupHaraH TeopeMa x— oo, x— -4 o0 Ba
X—»-— 00 Aa XaM YPHHJH.

AfiTafinuk

limf(x) = limg (x) =0 Ba lim f’,‘i’) —k (MCKIH EKH HeKCH3)

rvon &1

O}AcuH. x=+ aAMaUITHPHUIHK OaKapcak, x—oo ga i—0 6¥nnb,
{—0 na

o) =10, gtx) =g(-)—0

6ynanu.

I- TeopemanaH dofgananud Tonamui: !

{ N R L1
I Pep-t=g 1 Fis)
=1im ] 1 =lim 1 = lim 700
gy 0 g =3 IR S B

lim

=t

filx) i
= [1m
{x} 10
f t
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2-teopema. f(x) sa g(x) Ppynkyusnrap (a, b) oparuxda bepuszan
Gijaub, xyiiudazu wapraapry KaHOGTAARTUPCUN!

1} limf(x)= o0, limg(x)==00

N—ir

2) x€(a, b) da wexau f'(x), g (x) xocurarap maswyd sa g'(x)==0;

3) lim T _ k (wexau éxu wexcus).
Fmid g x)

¥ xoada

f(x) F(x)
lim e =My

Tenzaur fYpunau Giaadi.
0 .
IOxopiaa KeaTHpuarad |- TeopeMa o KYPHHUIILATH AHHKMACAHK-
naphu, 2- TeopeMa 3Ca —— KYpHHHLIAATH aHHKMacaxHKAaphu (Kapad-
s
cHil, 17- 606, 4-§) ouHlW WMKOHHHH Gepan.

In{x —i)
Mucoa Yuéy Iim—-—t-g—x— JHMHTHH XucoBGaaHr,
-+

Arap f(x) =In(x-%), gix)=tgx nefinnca, yhap 2- TeopeMaHHHT

(1) — (3} waprhapuHW KaHoatnaHTHPHG,

£ ix) . 2
l'm g ]E j~—="im
1 2

2 2
6yaaan. dnap lim —— udonana fi(x) =cosx, gi (X}=x—% yuk-

-l o

2 2
uuanap 1- Teopemanunr Hapua WapTaapuHu Kauoataantupaan. Hemak,

lim-Sosx. cos’x = lim 2¢08x ( —sing) —0.
.n'—hE- x—? x—w'?
BynnaH 3ca '
Iim(x—%]
lim————=0
tgx

H—e—

IKAHJAHTH KeAHO YHKaaM.

Mavbaymkn, x—a aa f(x) ¢yukuna 1, 0 Ba oo ra, g(x) ¢yHKUHA scd
MOG, paBHAa oo, 0 Ba 0 ra uHTHArAHAA ‘i
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: [F 2 (F(x) =1, f(x) =>0)
papaxa kypcatkuuin wboga 1%, 0% oo® KYpHHHILAALW AHHKMACIHK-
aapun noonanafian. Macanan x—a na f{x)—1, g(x)—oo 6yacuun. by
xonta [f(x) ] 1™ kypusHIAaTH aHHKMACAHK 6Ynaan. YHH Oudl yuyH
aBBado y=[f(x)[** udona norapudiananu: :
- Iny=g(x) In[fx)].
Hartuxkana x—a na g(x}Inff(x)]~* KypHHuWIAaTH AHHKMACIHKKA
Kenamu3s, Arap
limf{x) =0, limg(x) = o0

Gyaca, lim {f(x)-g(x)] au

Nx) —[im-£x

=l

limff {x) - g(x)]“llm

Xl

g(x] fix)

o 0. .
Kypunniiia vpolanar opKaii - Exu % KYPHHHLWAATH AHHKMACIHK-

KA KeJATHPHIL MYMKHH.
Iynuuraek, :
limf{x) =+ oo, limg(x) =4 oo
6yaca, f{x) —g(x) ainpMann
1 |
_ g0 Fw
f{x) _g(x) - 1 ‘__l‘”
Flx) g(x)

Tapsaa nd:onanaﬁ lim(f(x) —g(x)) Hu ‘{)0' KYPHRULWIAATH aHHKMACAHK-

X—w=gI

Ka KeJITHPHLIL MYMEKHH.

2-§. OYHKUHAHUHT MOHOTOHJIMFHHH AHMKJALIAA
XOCHAAHHHT TaTOHKH

Bu3 Kylinaa GyHKuHA XocHaanapuian ¢poinananHd yHHHE YCYyBYNIIH-
[H XaMia KaMaloBUMAHTHHA ndoranaidinran TeopeMaHH KeaTHpaMus.

3-teopema. f(x) Pynayus (a, b) unrepsarda wexau [(x)
xocunraza za bfacun. By pyncyun wmy unrepeaada fjeyedu (Kamarosuir)
Ogauwmn yayn (a, &) da

()20 (F(x)<0)
Tenecusaux Ypunayu Gfaumiu sapyp sa erapau.

Hcbor 3apypanru. Waprra k¥pa f(x) dynkuna (a, b) na
YeK/IH XocHaara ara Gyan6, y (a, &) nateppanna ycyeuy (KamaloBuH).
HxTuépuil x€ (a, b) HyKTa oanb, v 6unan 6upra x+Ax€ (a, b) HyKTaHu
Kapaiimuz. ¥ xonma Ax>0 ma [(x)<fix+Ax) (f(x) =f(x+Ax)),
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Ax<0 na flx)=f(x+Ax)(f(x) <f(x+Ax)} Mynocabarnap ypuran
6ynu6, 6y mynocabartnapran
' flx+ax) —fix) flxtax) —f{x)

_“_AF“’:?O (-__""_ﬂ_"—hg 0) ()

TeRTCH3ANKAAp Keaul unkadn. f(x) dyukuua (a, #) da vekau f'(x)
XOCHJara sra Oyaranu yuyH

fim Lt a0
Ax—l) Ax

MaBMYL Ba YLKAH.
Hemak,
i A )
fim N = )

(1) wMyHocadathan Xamaoa uYekad JauMaTra sra Gyaran  QyHkuuA
XoccanapHaan drofizanannd (kapanr 18- 606, 2-§) (a, b} 2za

Finyzz0 (Fin<0)

SKaHHHH TONAMU3.
Ertapaunauara. Waprra kypa f{x) ¢pyHKkuna (a, ) uHTepsBanga
Yekau Xocuaara sra Gyaue, (a, b) na

_ iy 20 (Fla<0)

TEHTCHIANK YPHBAK. {a, H) 08 KXTHEPHH xy, xo HYKTARAPHH OAGMRIHK
(x)<Zx2). ¥ xonga [x), xo]< (a, b) 6YMuG, f(x) ®yHKURA [k, X2] cer-
MeHTAa JlarpaHx TecpeMacHHHHT fapua wapTaapyiy KanoaTAaHTHPalE.

Jlarpau;k Teopemacura kypa Wyrial ¢f€ (x;, x.) HYKTa MaBxya
6V.1ub,

Fla) —flx) =F(c) {x2—x1)
Tehrank ypuaan 6ynann. Waprra kypa
Flcy 20 ()< 0), xo—x1>>0.
Jemak,
flx2) Z2f(x) (f(x2) <F(x1)).

By 3ca f(x) dyuxkuysuuur (g, &) wuurepBanga VcyedH (KaMaloBuH)
3KanuHN OGuanupanH.

3- §. PYHKUMARUHT IKCTPEMYM KHHMATAAPHHH TONHINAA
XOCHAAHHHT TATOMKH

f(x) Oyukuus (o, b) uurepBaina auukaanran 6Vand, xo€ (a, b}

OYJICHH.
l-tanpud. Acap xo€(a, b) nysranune wyndad Us(xe) =

={;:xER. Xo—8 << x < X0+ 8, § >0\ (a, b} arpogu maexyo 6gﬂcak§u,
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Vi€ Us(xs) yueyn
flo) <Hxo)  (Flx) 2 lx))

Tenacusaux jpunau 6gaca, y xoada f(x) ebya:xqus Xo HYKTQoU
MaKcumymea (murnumymea) sea Geduradu, f(xg). Kudmar f(x) pynkyun-
rumne U(x,) dacu maxcumym (Muuuuyn ) wudmaru éxu Makcusmymi

(murumygmu) Oeduradu.
2-rabpund. Aeap xs5€ (a, b) nyir,muuue aiyndat arpoghu Us(xe) <
< {a, b) maexyd 6grcaxu, Vx€Us(xe) \Ixo) yuyn

flo) <f{xo}  (Flx)=>Flxo))

- TeMeCcU3AUK Gpunau G§aca, y xoada f(x} Qyuxqur xg HyKTA0n KETOLU
maxcumymea (KoToull Munumymea) s2a oedusady. [lxe) Kufimar f(x)
-hynxyuanune Ug{x,) Oaeu Karsufl MAKCUMYM (KATBULE MUKUMYM)

f;uumm éxu Karsul maxcunymy f;arwu MUHOMYME ) deﬁu.aadu
. DKCTPEeMYMHHHY 3apyPHE WapTH.

4-reopema. Azap f(x) Pynxyua x,€(a, b) nysrada wexsu F(x)
Xocurqza sz2a 6§aub, 6y nyxrada aKcrpexgmea spuiica, y xoaoa

F(x)=0

Ogaadu, :

HWc6or. Papas kunainux f(x) Ppynkuus xp€(a, b) Hykrala
-MakcHMyMra spuuicHd. [lemak, tabpudra Kypa Xo HYKFAHUHT LOyHA2aH
Us(xy) = (a, b) atpodn Mapxkyaku, uxtaépud x€Ug(xy) na f(x) <<

< f(xo) 6ynanu. ¥ xoana Pepma Teopemacura Kypa § (xq) =0.

By rteopema d¢yrkuus 31{CTpeM},M[‘a ara OVNMILUHHHHT 3apyprit
wapTuly Hdonanaiau.

2. 3KCTPEMYMHMHT €TAPAU WaPTAaPH.

f(x) dbyrkins (a, b) unreppania Gepuarak 65au6, xo€ (a, b) HyKTala

yanykens, yaur Ug(xy) = Uqlxg) Mxd atpoduaa veknn ['{x) Xocunara
ata Oyacuu. Ywby
Ug(xg) =:x€R, x,—8<<x<Cxg, (6>0)
U (x) =l :x€R, xp<x<xo+8), (6>0)

SenrualliapHi KEPUTARIHK.
a) Arap
VxeuU,; {xy) yuyn f'(x) >0,
Vx €U (xo) yuyd [/ {x} <0
TEHFCHANHMKAAp VpuuAH OG¥aca, abHu ['(x} byHKUME x¢ HYKTalaH

YTHULZA MWOPACHHH «4>» JaH «—> ra YyarapTHpca, y Xoiaa f(x)
QYHKUHA x; HYKTala Makcumymra sra Gynaad. :
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Xakukatas xam, Vx €U (x) yuyn [f(x) >0 Oyauumaan f(x)
pynxiuapuHr U7 (xo) Aa RaTbhit YoyBUMaMrH KenwG unkadu. CyHrpa
J{x) GYHKUHAHKHT xo Aa y3ayKcH3 GyanuIHAaH

lim flx)=Ff{xo} {(xe€Us {x0))

Ky — 0
TEHMHK KenHd YHKaaH.
Hemak, Vx€U; {xo) yuyH f(x) <<f(xe) TEHICH3NHK YPUHAHAMD.
Ouan Yx€UF (%) yayn f(x) <O 6yanumpan Ut (xo) aa  f(x)

DYHKUMSHHAT KATBHR KaMaOBYHAMIM Kedu0 unkaau. f(x) PyHkuua-

. HMHE xg HYKTaAa y3anyKcuaauruaad zca  lim f{x} =f{xo) TEeHTJAHK
Xk 0

XocHa Bynanu.
Hemak, YxeUF(xy) yuyn ana [(x) < f{xg) TeHrcuzank Gaxkapn-

nann.
Byuzan VYx€Us(xo) yuyn f(x) < f(x¢) 6¥nu6, 6y aca f(x) dynxkuun
Xo HYKTAAA MaKCHMYMra 37a GYNWILHHH OHALHPAiH.
6) VxeUg(x) yuyn ['{x)<0,
V€U (%) yuyn [ (x)>0

TeHTCH3AUKAAP Ypudau O¥aca, AbRY ' (x) XOCHAA Xo HYKTAHM yTHUIAA
V3 HWOPACHRH «—>» HaH «-» ra Y3rapTipca, ¥ xonla f{x} GyHKUHA Xo
HYKTaja MHHHUMYMra sra 6ynaan.

XakukaTtaH XaM, YU (x) yuyn F(x) >0 O6yanwunan [(x)

dyukuaaaunr U5 (xp) na Katoul kamaosuwauru, V€U (x) na
KaTbHil VCYBUMJHTH ~KeNMHO UYAKaLK. ];}x) (PYHKUKAHHHT X3 HYKTAAa
Y3AYKCH3AUPHHK  bEnbopra  oacak, Vx€Ug(xe) yuyH fix} > f(xo)
TeHrCH3NKKKa 3ra Gyaamus. Dby 3ca f(x) ¢yrKUMR. X, HyKTala
MHHHMYMra 3ra GVaniueM GHagupatn.
B) Arap VxeU;(x) yuyn [(x)>0,
CVxeUT () yuyr flx) >0
&xH o
V€U (xo) yuy f(x} <0,
Vx€UF(xy) yuyn f(x) <0

TEHFCH3AUKAAP VpuHan O¥aca, shdd  ['(x) Xocuaa x¢ HYKTaHH
yTHmmaa ¥3 wwopacuHu Y3raprupMaca, ¥y xoaaa f{x} OyHKIHMA x¢
HyKTaja 3KCTpeMyMra sra Oyamaiau. f(x) GYHKUAR Xp HYKTaHMHT .
Us(xo) aTpobuaa KaTbuil ycyBuH €KH KaTbHA KamaloBun Gyjaain. )
« Mucoan Ywby f(x) =3x"—2x OyHKLUARH IKCTPEMYMIa TeKLUH-
PUHT. .
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Bepuaran GyvHKUMAHKAT [(x) =6x—2=2(3x—1) Xocuaacuun
Hodra teHraaé
Fix)=2(3x—1)=0,
% Kapadaérran dydxdua yuyR crauqorap (KpuTHE) nvikia
JKAHHHY TOMAMH3. SHOH WYy HYKTa arpodHiaa VHKUENY XOorrascy
ALIOPACHHH Y3rapTHPHILHHH TEKWHPAMHU3S.
Paswmanxu,

VYxet/s (—;~) —={x€R: T;-——6<X<-:.|,;-}, 6>=0

X ==

y4yH
Fin) =2(3x—1) =—6(% — x) <0,
ViEUS () = pER: L<x<y + 8F A0

yuyH
F(x) =2(3x—1) = *—6(?]{ — x) 0.

1 o .
Hemax, QyHKIBAHHHT XOCHAECH x=-3 HYKTaNan §raimaa ys uilo-

pacHuH «—» fad «J->» ra ¥sraprupap skan. bBepnaran (yHKIUn

x=—; ryktaza yaaykens. Ulyunpadi kuan®, f{x} ==3x"—2x PyuKUHs

1
XE—(;- HyKTajka MUHHHMYyMIa 3prUldajH Ba

'

min [(0) =3 (§) —2 3=—F xeUs (5)
3 Bl 3 3

Oynanu.

Jcnarma. Hkopuna KeNTHPUATAH 3KCTPEMYMHHMHL €TAPJAHAHK
IWAPTH K3PaJaétTrak PyHKUHA XOCHAACHHHHT CTAUHOHAP HYKTa aTpodiia
HUWOpacHHKU aHHKJaw GunaH nponananaiu. KynHuua x; HYKTAHWHT
arpopmuiaa f'(x) HHHC WILOPACHHH AuHKAaWl Kuiud G¥aainu. Arap f(x)
yHKUNH  xy HYKTaAa 1OKOpH TapTHOAM  Xocuaasapra 3sra  Gyaca,
XOCHA4NAPHUHT x; HYKTajaru KHHMaTJdapu Hllopackura Kapad xam
GYHKLUAS SKCTPEMYMUHH TeXIUHPHII MYMKRH.

f(x) oyHKIuna xo€ (@, &) nmykraga [/, f7, .., [ xocnaasapre  sva
6Vauo,
,ff (xo) —_-f” (xn) — .uzf{”_“(xn) r—0‘ ff!.r'(".“) =#{}
Oyncun. Arap n — Kyt cou, avbn n=2m {mEN) OHysub,
FUx) = = [P ) <0 (FPMx,) > 0) Tenrcusauk Ypusan Giica,

f(x) OyuKuns xo HyKTalla Makcumymra {MuHuMywra) sra Gyaaau, arap
fn—TOK COH, ABHH n ==2m 4+ | (mEN), Ofaca, f{x) ¢yHKuMH
Xo HYKTaja 3KCTpeMymra sra G6yamannM. .
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4- §. Dynxkuun rpadurHRHHC KABAPHKAHTH Ba GOTHKJINIH
XaMa STHAHII HYKTAJAPHHH ZHHKAAMIAA XOCHIAHHRI
: TATOHKH '

f{x), Qyukuud (a, b) nurepsanaa Gepuaran 6ynn6, y Uy uaTepBaala
uekan f'(x) Xocunara sra 6yacuu, ¥ xoana y=f(x) dynkums rpadurura
uxrnephit Mix, f{x)) (a<Cx<b) Hyxkrana ypurma masxkyl. By ypuuma
y=1I(x} 6¥ACuH.

. 3-tabpud. Acap uxruépul xi, Xy HYKTAAAP, Q<X < Lo<b
yamda ¥x€ (xy, x2) yayn [(x) <f(x) (H(x) Z=f(x)) 6gaca, f(x) dyuk-

-una rpadurn (a, b) da Boruk (Kasapux) Oeturadu (82- unama).

i ¥
1
I |
| !
I i
2 I3 E G & X
R2- unima

5-reopema. Acap f(x) ynxyua (a, b) unrepsasda uxkxunsu
rapruban 7 (x) xocuraza 3za 6§aub,
| F(0=0 (F(0)<0):
Gjaca, Pyrcyun zpaduze (a, b) da borux (xasapux) 6garadu.

H c 6 oT. Papas kuaaitask. (@, b) aa {7 (x) 20 6Vacuu. (x1, x2} (a. b)

4

270

83 uniama.

OpaNinKAa HXTHEPHMH ¢ HYKTa
onamu3. TeopeMahu ncboraam
yuyh f{x) ¢yakoua rpaduru
Mle, [{c)) HyxTapnap yTysuu-
YPHHMAJaH OKOPHAA eTHiH-
HH KypcaTuw no3nm (83- uus-
Ma).

© ¥puumanard  Fsrapynud
HYKTAHHHT  KOCDAIHHaTaAapH
(x, y} O¥ncun. ¥ xoapa M
HYKTajan JTyBYH  yPHHMA
TEHTIAMACH:

d—flcy=F{c){x—c) &xu :
y=fle)+7(c)(x—c). (2)

"duon f{x) QyHKUHARAAT
x=¢ HyKkra arpopuna Tek-



aop dopmyaacu 6Viuua Eamus:

y=f{x)=f{c) + f"f’ (x—c) 4218

5 (x—0) (e<<B<Cx). (3

l

IOkopuaaru (2) Ba (3) TEHIIHKAapRaH

y—g=L1 ()2

SKAHJHTHHH TOM&aMH3.

f”(x) nuur (a, b) na maHdui S6YyaMacanrinu 3bTHGOPra ofcak,
Vx€(a, b) yayH y—y>=0, sbHH Y2y TEHTCH3AUK XocHa Gyaanu. By
3ca y={(x) Ppynukuna rpadurn (a, b) opaaukaa (2) ypurMazaH
OKOPHIA E€THIHHH, ALHY OOTHK 3KAHAMIHHA GHNAUpalH.

d-ravpud Acap f(x) Pynkgua U (x,) opaauxda Kasapux (6o-
Tuk) Ggaub, U (x,) opasukda sca 6oruk (Kasapuk) 6yaca, y xo10a
(x; flx)) mysta dynxgusa ecpapueunune (PYRRKKGUAAUNSE) deuauil

HYKTaCU dediuaadu.
F(x) dyuxuna U, {x,} da ukkaHYH Taptufinu f”(x} Xocuaara ara

GyacHH. Arap
VU7 (x) yayn 7 (x) 20 (") < 0)).

V€ UiTxo) yuyn [/ (x) << 07 (x) =2 0)

TCHFCHSNHKHB_‘P pH'HﬂH 6Yaca, y xonna Uzixa) Aa f'(x) VecyBuw (ka-
vmaweuu), U(x) aa kamawsun (YcyBun) G¥anb, f'(x) ¢dyukumua x,
IVKTR/IA 3KCTpeMyMmra spuagn. ¥ xonga f”{x) =0 6yaaan. Hemax,
%) DYHKUMAHKUHE 3MAWI HYKTacHAA HKKUHYY TapTulau xocuna |’ (x)
BOATA TEHT,

Mucoanap. I Yuby

Fix) =x'—6x"—6x+ |

PyHKUHARUHE KaBapuk Ba BOTHKINK OpajnKaapuuit TONHHT.
@QYHKUHAHUHE  OUPUHYH  Ba HKKHHUR  TapThG.aH  XoOCHJAANapHHA

xHcohranMus:
F(x) =4x"—12x~—8,
P ) =120 —12=12(x*1).

PaBliuadku,
x| > 1 aa " {x).>0,
fxl <<l aa {7 (x) <0,
Hemak, (—1, ) HHTepBanaa GepuAraH PpyHKUWA rpaurl KaBapuk,
{—oo, —1), (I, + oo} wuTepBaanapaa sca GyHKUHA rpaguiri OOTHE,
6y.aanu.

2. Ywby f(x}:xe‘*ﬂ DYHKUHAHUHD  SPHJHLL  HYKTack Dop  €KH

]

A¥YKAMTMHN aHUKJIAHT.
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GYHKIHARHHT UKKUHYK TapTubas f7{x) =2xe**2(2x2—3) XocHNa-
CHHH HOJATa teHry1al TOMaMi3: '
3
x=0, K=d4 \/=.
2
3 3

Parimanku, (—oo, — ?) 8a (0, 7) HHTepBaAJdapLa

" (x) <0, (-— —; 0) Ba (-\/—g oo) natepsaarapaa f"{x) =>0.

Jemak, A(_; -\/E _\/%e‘%) B(0, 0), C(\/E '\fge_%)

HyKTanap GyHKUWS TPaHIHHUNT 3CUIHI HYKTANa pUanp.

5- §. PyHkuus rpadHUrHHHHr ACHMNTOTAJBAPH

{ (¥} dyHKUHA a € R HYKTaHHHT Bupop aTpoduia aHHKAARTGH OVACHH.
-Tabpud Aeap yuby
fim f(x), lim f(x)

x—eit 4] o g0
H

AumuTAQpOan Bupu éki ukKkasacu dexcus 6gaca, y xoada x=a THrpu .
qusuk flx) dyakipus epagueunune seprukaas gcumnroracu delduradu.

Macanau, y=—x%3- Oynkuna yuyn x=3 TYFPH 4u3MK BepTHKad

acumnroTa Gynanu.
6-tawpud. IyHpait & Ba b connapu MaBXya 6¥anb, x— 4 oo
(x—~—oo0) Aa [(x) DynKuks

flx)=hx+b4alx)
kipunuwda ugpodaranca { lim a{x)=0}, y yoada y=kx+b rvgrpu

X 0o
wusuk y=f(x) @yakyus epadueunune oFMa acumnroracu dedusadu
(k=0 ﬁy.aca 2opuaoHTaA acumnrora deluasadu).

6-teopema. f(x) Qpyurcyun zpaguey
y=kx+b

OF M aeumnToraza aza Gisuumin yiys

tim 28—k, dim [f(x) —kx}=b
x Pgr I

X— 4+ oo

mynocabaraaprunz fpunan 6fautin 3apyp 64 erapau.

Wcebor 3apypanru f(x) dyukuun rpadurd y=~kx-+b oFma
ackMaTorara sra 6yacud. ¥ xodaa b- Ta'bpmbra KVpa f(x} kx4 b+
o x(x). 6§au6, (x4 oo, a(x)—0)

tim 22— tim (k+ + “(” )_

x—+ 4 oo x r— o0

or2



xamaa
lim {f(x) —kx]= lim [6+a{x)][=¢&
K—e 4= oo R ]
6ynasn.
Etapauauru. Yoy
tim LEh—p, lim [f(x) —kx]=b.

y— 4 oa X— = o0

JAUMHTAQP YpuHau 6Facun. ¥ Xoaaa lim |fx) —kx]j=0b nan fi{x)}—
—bkx=b+ai{x} (t—=-+oco, a(x)->0) Keand uukaau. [Hemax,
x—r+oo Aa

flxy=kx+b4+a(x}).

By aca y==Fkx - TYFpH un3uk f(x) GyHKUMA rpadHUTHHHHET ACHMITOTACH
SKaHHHH OHNIHPANH. .

2
Mucoa Ywéy f{x) =?--"—;i]*—3 tyHKHA TpadHrHHHHT OFMa
ACHMIMTOTAaNaPHHH TOMHHT.
PaBiianku,
by L
lim 19— jm 2= o
A—e -} oo x X x—1
i3 2 1
lim [f(x) —kx]= lim (—‘3-‘-—-4:—’?-—«-2——2,\'.) =
Ko oo r—F oo —1
= lim Xz2tZx o

X— 4 0 x—1

Hemak, k=2, 6=3 &6yaub, 6y sca y=2x-+3 TYFpH 4usuK PyHKUNS
rPaQHCHHHAT OFMAa ACHMATOTACH SKAHWHH GHIAMPAAH.

6- §. PyHxuMAAApHY TeKWUPHW Ba rpaduKAaPHHH
YH3HIL

OyHKUHSNAPHY  TeKWHPpHW Ba yaap rpad®HKIaPHHA  YH3HILHH
KyHnaarH Kouaadap 6¥inua amaara owupyil Makcaara MyBoQHKIUP:

1°, OYHKUHAHHHT AHHKAAHHIL XAMA2 KHAMATIAP TYIMaMHHA TOMH LI,

2°. ®YHKUUAHH Y3NYKCH3JIHKKA TEKIIHPHIL Ba Y3HJIHUI HYKTaaapuHH
TONULL; .

3% OYHKUHAHHHD KYDT, TOK Xamia ZaBpdiIHMMHK dHHKAAW,

4°. DyHKUHAHA MOHOTOHJHKKA TeKLWHPHUL,

5°. QYHKUMAHK SKCTPeMyMra TeKWHPHL;

6°. @yHKUHA rpadUrHEUAT KaBAPHK XaMAa GOTUKINK OPATHKIAPHAN
AHHKJAAW, 3TWIHL HYKTANADUHE TOMHL;

7°. ®yHKuUMA rpahurHHuHT GCHMOTOTAIAPHHEY TORHLI,

8°. Arap nMKoHnsiT 6¥nca, GVHKUMAHUHT abcuMcea XaMa opAMHATa.
yKnapu 6uaal Kecuwagurau (arap ynap maskya 6§4cd) HyKraJapuhu
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TOMKLI BA apPCYMeHT x HHHL XapaKTepsin HyKTadapuia QyHKUHA KHAMAT-
Aapunn xucobaal.

+ i

Mucona Ywdy f(x)=

YH3HHE.
Bepuaran oyakuna X ={(— oo, —1)J{—1, l)U(] + oo }} T¥nnaM-
Na aHHKnavrad. By dynkuus yuyn f(—x)=f(x) tedranx Oaxa-
puaravadraaan y oKydptamp. Hemak, ¢yHkuua rpaduru Oy ¥YKura
HucGatan cuMMeTpuK 6YH0, yiu [0, + oo | opannkaa TekiiHpRI KroA.
OyHKUHAHMAT GHPUHHYM Ba WKKMHUH TapTHOAM XocHNanapH Moc
paBHLIAa

dx 7 (x) = 41 4+ 359

=% =02

frix)=—
Bupuuun TapThonu xocuna [0, + oo ) opaSHKHHHC x=1 HyKTacuAaH
fowka Gapya HYKTalapyia aHHKAanrad Ba x=0 HyKTrala HoaATa
aiilaHanmn, abku f(0) =0. Mkkurun TapThoan xocuna ydyd f7(0) = —
— 4«2} 6¥ans, Sy [f(x) dyHKUBAHWHT x=( MHyKTala MaKCHMYMT3
SpHlMIIUHYE OnaanMpaad. BunoBapun makcuMmym KuiMat f(0) = —1
Gynann.
3nan {(0, 1Y J(l, 4 o0)) T¥nnamaa f'(x) <0 sKawaurugal f{x)
(PYHEUHAHKRE KaMaBYHARTH KednG uynKain.

Papwadkh,
2 a
, X | . 41
lim ,J_=_m‘ lim 2+ = — 0o,
r—l =0 X ——I X I X7 — ]
2
. x4
lim —+oo lim ,,+—=+oo
r—~F+UX2—| =ty —

6¥1mb, 6y xr= 41 HykTanap QYHKUHAHHHT HKKHHYKH Typ Y3WAMLI
HyKTalapH, Wy Guaan 6upra x= -4 | TYFpH Yusnknap bepuaran ¢y HKUHSA
YUyH BEPTHKa/ aCHMOTOTAAAD sKaHHHKU Onaanpadn. 6-Teopemara kypa

k= lim L2 fim £ 1 g,
kvt ¥ x——+c\cx—| X
& .
b= lim [(x) —fr]= lim i L

L ] a x1¢— |

MyHocafatrapaan g=1 TYFpH UH3KWK [(x} QYHKUHA rpaPUTUHHHHT
acHMIToTacH 6ynaau.

JHAH  QYHKUMAE TpaQUrHHHHT 3TWAWW  HYKTAacHhuHT 60p  EKH
HYKAUTHHH TEKIIHpaAMHU3.

Depuaray ¢yHKUMARMAT HEKRHYY TapTuban Xeocunach [''(x) =

: |
=.4((l+31j}= [4-3x"5£0, Gyaranuaan [’(x) 0 (x€R) sKaHuhu
Ea
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ronaMu3. Bywaan sca @YHKUMA rpaduruna SCHAMIL HYKTacH HYKAHCH
Keau® dukaan. IKKHBYH TapTROan Xocuaa yuyH

0, 1) Aa {7 (x) <0,
+ o) ha {7 (x) =0

TERTCH3NUKAAp Ypuuad. Jemak, pynkuus rpaduru [0, 1) na kasapuk, (1,
-+ oo} aa 6otHK. By MabAyMoTnapaaud doidanauus GyuKkuns rpadurauy
ynzamuz (84- unama).
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