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Yty yRYB K¥AAAHMAAA OAHM MATeMaTHKa JACMEHTAADH MK -
THCOAHET O¥lHYa HXTHCOCAAWAAMTAH TaAafaprapra MoCARIITHpus
OadH sTHATAH. ¥ HKK¥ KHcMmpaaH HOopaT. DHpHHYHA KHCMAG Mar-—
PHLZAZP, ACTEPMITHAHTAAD Ba VAADHHHT XOUCHAADH, HKTHCOAMETAA
KYAARHHARAHIAH (PYHKIHAAAD, AMMHTAAD, Y3AVKCH3AMK, XOCHAA
a0y MapayAap OatHH KeATHPHATaH. VIKKMHYE KHCM HOAHHK Ba
aHuE uHTrerpaiiap, pubddepennHaA TEHTAAMaAap Ba VAQPHMHTD
HETHCOAHETTa KVAAQHHAHIIH, KATOPAAD, KYI apTyMeHTAE (BYHK —
UHAA8p Kaby MaBayAapra GaryiIAaHIaH,
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CY3 BOIIH

MkTrcopuérouar 6apda MyraxaCcCHCAUKAApHW Oyidda TahAMM
oAyBuYd TarabGarap «MKTHCOAUMAGpD YYYH MaTeMarTuka» (paHUAAH
Mabpysarap OUHTAAMAAD Ba aMaAWi MallFYAOTAAD YTKa3aAHA4D.
By han uKTHCOAUMAAD YUYH FOSTAA MYXUM axaMusaT Kach STapH.
YHAG MaTCMaTHKAHHAD acocuil GYAUMAAPH KUCKada OdaéH ITHAAAH
XAMAQ MaTEMATHK TYIIYHYAAAPHUHI MUKTHUCOAMH MabHOAAPUA KeA -
Tupuaapa. [y Ouaan OuUpra TYpAH HEKTHCOAMR MacaAasapHU
CUMINTAL MATEeMATHK YCYAAQDHUHT KYAAGHHUAWOIM HaMOWMIL DTH-
AAAR. YupalAuran MKTHCOAME TYLTyHYaAap € Tarabarapra MabAyM
OyAaAM, KM YAAPHH OCOHAMK OHAAH TYIIYHTHPHO Oepuil MyMKHH
DyAapM.

Maskyp ¥xyB K¥aranma 12 ra masay 6yiinua 28 Ta Mabpyszanu
VEMLL Xapaéuupd [o3ara KeApAu. AMaAud MaulFyAOTAApD caMapail
OVAHIIMHA TahMHUHAAIL MAKCAAUAA UHAMBHAYaAA Basvuasap THIN —
Mu (yaap 13 1a) tapcus sruarad. Uy nHauBuayas sasuarap 14 —
SUMMAAQH  CHMPTAGH YKUéTran tasrabarap xaMm  (poHAaAaGHMITAAPU
MYMKHIH.

Ymoby gyaraumara « VIKTHCOAUMAAD YYYH MaTeMaTHKa» paHu —
AQH AQCTYP, YKYB COQTAAPH TAKCHMOTH (MyCTakMA OHAMM OAMINIIA
axparuarad coataap Guaan Oupra) xamMaa apabuéraap pyixaTHpan
“Bopar MeBEpHE XyXKKaTAAp TYIAAMY XaM KHDHTHAT'AH.

Maskyp KYAranMaAa HalapUil MaTepUaAAap KHCKaua Oaén
ardaran, Typau Tacaugaap (reopemasap, popmyaAdasap) KynuHqa
HCOOTCH3 KEeATHMPHATal, aMMO YAApHH KVAAQIITa OUA MHCOAAAD
ecrapan  Gepuarad. Aespanm xap OHD MaB3YHHHI' HKTHCOAMETTa
OOFAMKAMTH GpUTHATAH. BY MKTHCOAMET (hakyALTeTH Tarabarapupa
MaTeMaTUKAHUHET HKTUCOAMETAA KAl Aapakapa MyXWUM SKaHUIA
KH3MRUI YHFOTAAH.

HMupusupyar Basudarap TH3MMMAAH aMaAMid MaUIFYAOTAApPAA
MalK YUyH (DOMAAAAHMIIT MYMKHH.



KHPUII

MaTreMaTuKa XagkuKUl AyHENHWHT MURKAODPUHA MyllocalaTAapy Ba
dhazopuid hopMarapu XakUAard asanp.,

KulmpAap Y3AapUHHHI XaAK XYOKAAMIH Ba XKaMusiTra oup Gapya
(haoAMITAAPUAA MATEMAaTHKAAAH (DOUAAAGHUITIAAU, XO3UPTH BAKTAD
MareMatTika kupub Gopmarad dan Ba XaAk XY >KaAUUMHMHD MaTe —
MaTuKapaH (holparaHUAMAETIaH COXacH KOAMaaM. Maremaruia —
HUNT UKTHCOAMETAAI'M axamMusiTH OekHEc. 3aMoHaBHE 'Tarabrapra
Kapol Oepapural UKTUCOAYU-MYTaXaCCUC UETUCOAMETHHW, MaTe —
MaTUKaHW Ba KOMILIOTEPHH GHMAMIIM NIapT.

MaTemaTHKa PUBOXAAHMG 3aMOHABMH XoAaTHTa HpUIIryHua 4 Ta
AaBpHE V3 domupan Keunpran (A.H.Koamoropos tatboupu Guaan):

l. MareMaTHRaHHHT YEFOHMIIL AaBpy (dpaMuspau appasru VI-V
acpraua).

2. DacMeHTap MaTeMaTHKa AARpU (3pamMuspan asparru VI-V
acpaappan opamuanuar XVII acpuraya).

3. Vsrapysuu MukpopAap MaTemarukacu Aaspu  (XVII-XIX
acpaap).

4. 3amonapuii MaTeMaTUKa paspu (XIX-XX acpaap).

MaremaTka éppaMupa OUp Hyaa OMp Heda >KapaduaapHH Yp—
raupnl MyMKU. Macaaas, axoAd COHMIMHT Varapamu yuyn Maasryc
taBcust arran KoHyH L=nL(L-L{) Aar U Gyitnua oAmmran xocuAa)
XaMAd PAAHOdKTHB MOAABABDHHIT TapY4ardaHuIl  KOHWYHH mM=v-m
| MAKAM JKMXaTWAQH OHP XHA. YAap X =A-X, A=consl KypUAHIIAATH
Oupunyy  taptuOan  audpepennman  TeHrAaMaHyu  UOoAGAABAN,
MareMaTHKa EpAAMHAR YEeKCH3 KYIT MMKOHHSTAAD HYMAQH OH3 ydyH
3apyp, OINTHMAaA eTHMIM TONUO OAMIIL MYMKHIL,

MaTeMaTira TaASHKHANH MAaCAAAAPHY CUBIIUIY KYADATAY KYDOAW
Ba (paHHHHr YHUBEPCAA THAM OYAMOrMHa KOAMaW, DaAKM Y YMYMHH
MaAaHUAT oaeMeHTH XaM. [LlyHuHr yayn 3aMOHaBHH MKTHCOAUMIHH
TaUEpAAITIAQ MATEMATUK TALAMM 3HI' MYXUM 'TalllkUA ITYBIM Ael Ka —
pans AO3HM.

MareMatukaauHl pUBOXKAaHHIIHIa Ypra Ocué Ba 1Llapg oAny —
Aap¥ KalTta xMcca Kyomamaap. Myxammapa Myco an Xopasyuid, AGy
Pajixon Bepynuii, YAyrOek Ba yAAPHUHI Kl COHAM [IOTHPAAAPU
[ILyAQp JKYMAaCHAQHAMD.

MareMaTURAHUIT PHBOXAGHUIIAIA YAKAH Xpcca gyurag Os—
PYHNO OAHMMAApUHW caHa® yramus: Apxumep (op. aps. 287-212),
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P Aekapr (1596-1650), M.Heworon (1643-1727), [ Aeii6nun, (1646-1716),
\omaep (1707-1783), . Aarpamrx (1736-1813), K.Iayce (1777-1855),
O .Konm (1789-1857), Moranu Bepuayarn (1667-1748), Siko6 Bepryaan
(1654-1705) Ba BomKkaaap.

JaMoHaBUYM MaTeMATHKAHWHI' PUBOXKAAHWTINIA Y30€K OAMMAAPH
YIAMPUHEAT CAAMOKAM XWCCAABPUHM KYUidb KeAMOKAaAap. Yibexk
OAMMAAPHHM TaMépaampa akapemuraap T.Kopu Huésuit, T.A.Ca—
pustcokos, C.X.CHPOXUAAMHOBAAD OOl KOIT OYAMUIaH. XO3HPIA
KYHAA XopMad TOAMaM MexHal RVIIMO Keaadiran TaHWKAW OAMM —
wapuvua akapeMurAap: M.C.Caroxutausos, T2 2Kypaes, [ILO.Aaumos,
LA Aonos, TA.Azaapos, LLMapmosios, H.IO.Caravon, A.Carpyrraer
Bl DOIIKAAAD HOMUHH MaMHYHUSAT OUAGH aUTHO yTaMus.



1 KUCM

1-BOB. MATPUIIAAAP BA AETEPMUHAHTAAP, YAAPHUHT
XOCCAAAPU. TECKAPU MATPUIIA BA YVHU XWCOBAATI

1-§. MaTpuuaasap Ba yAap ycrupa amMaaisap

HMgrucoprd >RapaéHAapuu Ypravuin TYPAW HKTHCOAMH Kyp —
CaTRHYAApPHMHT KHﬁMiiTﬂdeAﬁH TY3HATAH XKAaABAAHM TaxAHMA KH —
AMIL EpAAMKHAD OAMD DOPHAGAM. YHAQ TYPAM I'HIOTE38AAD TEKIIH —
prAaAd, Taral Ba TakAHG (PYHKUMAAGPUIUHT 3SAQCTHRAMIU XM —
coGAalaAM, UKTHCOARHE JKapadnuu udoparal Gepapurad sMUUPUK
(hopuysaAdp, MATEMATHK MOAEAAAD KYPUAAAM Ba X.K.. lalHmsr
AVAAACHIIN Al ITalAR, CTETHCIHR MELAYMOTAAPAAN TY3IHALAH 3Kap -
BAA BKTUMCOATHAAD YYYH MYXHM aXxaMMAT Kach STaal.

MabAyMKM, Xap KalAa# KaABAAHWHI CaTpAapW Ba YCTVHAADH
Gop.

I—manpirgh. mxn YAYOBAM MaTpuIa Aed, m ta carp Ba » ra yo-
TYHAAT TAlIKUA OYATar COHA4p JKapBaAWra aruTHAaAR. MarTpunadu
TAIKMA 3TAAMTAH COHAAD MATPHUAHUUT JAEMEHTAADH ACHMASAM.

Martpuua karra xaphaap A, B, C,... Guaan, YHUHI 3ACMEHTAAPH
Kiauk xaptaap a; 6uaan Geartaauapm. YHAD [-catp HOMCPHEH, |
YCTYH HOMEPHHH, -0Ca @, ; JACMEHTHUHT RoHAAITaH KOHHHW

anraaTaAnu. Kackaya (mixi) VATORAM A MaTpuia
A=(ay), =12, ..,m, j=1,2, ..., u
KVPHUHMIIAZ, VAWK S3MACA KYWUHARIUYA B3UAQAU:

(‘7.1 dyy .. a,)

i in
A :-:1I Gy ol e By
|

ritn & E

\aml Hm: a’n.‘_’l 4

Mucoa cHgpaTiAl MKTHCOAMBTHUNT yuTa TapMori O0yiKua pe—
CYPCAADHUOT TAKCUMOTH JKAABAAMHU KCATHPauaMK (wapiau 6up —
AMKAADAA):

,' Pecypeaap VIR THCOAMBTHHHT TapMOKAQPH

i Canoar KUITAOK XYOKAAUIU
{ DACKTD SHEPLHACH 3,3 4,1

| Mexiar pecypcaapu 2.8 2,1

| CyB pecypcaapu 4.8 3,1




JKaapaapa 5,3 caHoar KaHuya JAEKTP HHCPIUSCHHU HCTEBMOA
KMAMTIAIK, 2,1 COH KHUIMAOK XVIKaAUI'MAS Kanua MexHaT pecype -
rapUAaH  (poHAaAaHUAABTIAHMHY adrAaTapn. KapBaAlld MaTpHia
KYPUHHUIIMAG KyHHpATHYa G3MIT MYMKHIL

(53 41
A=128 21|,
o'y

48 51

Oytaa an=53; ain=4,1; a21=2,8; a22=2,1; a3:=4.8; u2=5,1.

WxTuépuil xagukuit con lx! yauosar maTpuna aed Kapasuiim
MYMKMH. ix 1 VAGOBAM MaTprua yoryH satpuna (yeryn Bekrop), I
YAHOBAY MaTpHHa catp MaTpuia (caTp BeKTop) Ael 10pUTHAGAR.

2-mawnpud. Arap MaTpuiia A Ta carp Ba IIYHYa yoryopan wio -
patT GVAca, ViU B-TapTHOAM KBAAPAT MAaTDHUUA ACHHAQAM.

WxTHEpUi xaKWKUK codHR x| YAHOBAM KBappaT MaTpuia Aed
Kapain MyMKal, Yuidy

2 N

_‘-'I 2 | i

\-3 4/’

1f 01 02 03
B=[04 01 0
\=03 035 <42

MaTPHIIAAGD MOC PaBAIDAG 2x2 Ba 3x3 YAUOBAM KBaApaT MaTpula—
AGPARAD. A=(a;) mMaTrpuniapa =) OYAraH 3AemMenTAdp YHUHT 0oLl

AdaroHaauuy raimkua Iraar. [Okopupaarn 4 sa I marpunarapad
sMoc pasutiiaz 2 pa 4 xamaa 0,1; =0,1: 0,2 paementaap Gom AMaro —
HAA AEMCHTAAPUAKD.

3-maspug. Arap Marpalapa Gapya HOAMATOHAA 3AeMenTAap
1HOAl'a Tenr OVAca, VHH AMaroHaA MarTpHila ACMHAAAH.

4-maspugh. Arap AMOradaA MaTPpUUATHHT Gapda AMATOHAA SAC—
MeHTAAPH GHpra Tenr OYAca, VAW OUPAMK MaTpuiia AcHHAaAd Ba K
saphv OHAQH OCAIMAQHAAN.

Macaaan,

. 100
-9, Rt
& lpnlr 59 LN
oy

BUPAMK Ba AMATOHAA MaTpuia TYNIYHYAAAPH (DagaT KBaApat
MATPULIAAAD YUYH KMPUTHALAH.

MaTpHllarap YCTHAR COHAAP YCTHAQPE Kabu KaTop aMaAAapUK
DaXAPUOT MYMKWH, aMM0O Gab3HAQDH Y3UFa XOC XYCYCHSTIa 21a;
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1°. MaTpuuany cotra KYnadTHpai:

Ad=2a,)=(Aay); 0-A4=(0-0,)=(0,).

2% )78 :
A+B=(a;)+(b,)=(a,+b,)=(c,).

L3095
+ = ;
~3 16 \-2 1y
3°, MaTpuiaraDHYE aRUDHIL:
A-B=A+(-1)B=(a,)+(~b,)=(a;-b,)=(c;).

Ilynpa# xuanb, MaTPHLBAADHEY KUV Ba aWHpPUIN aMaAd OUp
XHA YAYOBAM MATPULAAAD YUYH KHDUTHATGH. AeMak, MaTpuiaiap —
aE ¥yuwm (adupunn) yoyd OUp XHA YpHHAG TYPran HAEMEHTAAD
MOC pasrinaa RymmAapy (aliupuaasu).

4°, Matpuruarapuy kyuadtupuin. By aMaa Supurun A Matpu —
UaHUHI YCTYHAAPHM COHM MKKKHYM B MaTpUIAHUHT caTpAapw ¢o -
HMTa TeHr OyAranpa Gakapuauinu MyvruH. 11y xoapa 4+ p Kyoaiitva

ko k'n
Ae6 wynpaft C MaTpunara alTHAGAMRH, YHA2 Xap OHD c¢;; OAMCHT
witn
A4 MaTPHIAHKHAT -CATPH JACMEHTAADHHU B MaTpUUaHKHT Moc j-
YOTYHW DAEMCHTAAPHIa KYIaHTMaAaPY WUFHHAMCHTA TeHT BYAaAN:

Macaaas,

k
7 byt oyt ahy= Y ayby, 1=1,2, ,m, j=1,2,

$=]

Mucoasap:
i 7 i] [_z 3)_(1-@2)42-5 13429 (8 —5)
)K:a N5 4/ T\3. (- +4:5 s-3+4-(—4))"\14 =i
(2 = 3 2:34(-1)-5 (1]
2 4][5)"[ 3-3+4»5): 29/ !

3 (102‘\ (—1 2) (1-(—!)+9-(s}+1-r.~4) 1-2+n»4+2-5\i (‘9 12]
N ao)| 2 4 "

[3 ¢ 3o(~D)4+1:3+0-(=4) 3-241-4+0-5/ "\ 0
-4 5/

MaTpullaAap yCTHAR IOKOPHAR KeATHpHAran [°-4° aMaAnrapaas
KYUUAATH aMaANAPHUHHT TYFPUHAHTY KeAUT YHKaAMW:

1) A+B=B+A4; 5) (A+B)C=AC+BC;
2) (A+B)+C=AHB+C); 6) MAB)=(Ad)B=A(AB);
3) MA+B)=14+AB; 7) A(BC)=(AB)C.

4) A(B+C)=AB+AC;



AMMO TabRWpAA0 aWTaMB3Ku, arap A-B KymadTtda MaBXYA
6¥aca, B4 kymadTva MaBkyA OYAMIN xaM, MaBXKyp OYAMacAMTH
xaM MYyMEKdH. Arap B4 xam MaBxyp OyaraHaa A-5 Ba B4 aap
TYpAM YAUOBAHM OYAMNIM MYMKHH (FOKROPHAATH 3-MUCOAT2 Kapar).

Arap AB sa B4 aap MaBXyp XaMaa OUp XuA VAYOBAM OVAca,
yMyMaH aftraBpa, ABzBA. XycycHil XoApa MATpHiAAap KBappart
MaTpuliaAap OYVAUD, yAapaaH OWpM OUPAHK MaTpuna OVAca, yHAa
A-E=E-4A=4 G¥Aapl.

5°. Aapaxara xymapnui. ByTyH MycGat bk AapajkaaM KBaApatT
4* (k>1) matpuma peliHAraEAa k ta A ra TeHr Gj'mraﬂ MaTpHliaAap
KyafTMach Ty]l!}"HHAaAH :

=A4A-4...4.
LR
k Ta
KyprHAAHKH, Aapaxara KyTapuail aMarn (akaT KBappaT Mat—

PUMURAAP YUYH KUpHTHAraH. Tabpud Gyinua A%=d4, 41=4, 47 4I=47%,
{(APyI=4%,
MEKkBTa KBAppaT MarpHia KymaHTMacy HoA MATpHHa OYAMIOH

My[\‘iKHH. M&CﬂA&H,
. = l .

AmMo  A*=0 renramkpan  A=(0) sSKaHE AOMM  KeAHO
gHKaBepMaiaH. A*=0 Tenramk A=(0) yayn xam YpuHAW GYAMMH
MYMKHH. MacanaaH, a=) G¥Arasaa

TR I A K A B G0 P G B G

6°. Mampunann mpancnopupadaul. MaTpHUAHUHT CATPAADH Ba -
YCTYHAQPK YPHHAADHHH QAMAITTHDHIT MAaTRHUAHYE TDAHCIIOHHDAALI
Ael IOPHUTHAAAM Ba A MaTpuua YYYH TPaHCOOHMPARHIaH MaTpu —
uanu 4' ékm AT pe6 Gearnranapu. ByHaa 4 Ba AT uunEr yauoBrapu
Yarapuf KeTHHIM MYyMKHH, aMMO KBAApaT MATPHIAAAD VUVH YA~
YOBAGD ¥3rapMadAH. .
TpaHCIOHMpPASID XOCCAABDH!
hdy=4; 3)(Ad+By= A'+B;
2y (AAY =AAr H{ABY=B'4A".
buTTa UKTHCOAMH Macara KypaMus: KopxoHa y4 TYPAM Max-—
CyAOT UITAAG YURapajH, OyHAQ ¥ 2 TYPAM XOM auiépan dolipara —
HHaAHM. XOoM alIéHe capdaail MaTpuiiacu Kyinaarvda:
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2 3
A=y3 2|
1 4

ByHpa, MacaaaH, 5 cod OHPHHUYM TYD XOM aliéAaH 2 Typ Max—
CYAOTHHHYT OHD-OUPAWTHHH HIOAAG YMKAPHUUMIAATH capduuu anr—
AaTaau. Mmaal gugapunr pexacu C=(100,80,130) caTp-maTpaua
OHAQH, XOoMAUIEHUHr Oup OHpANrH Baxocu

30
(i
50
YCTYH—MaTpuua 6uaan Gepuaran. Pexanm Gakapum ydyH capg

ATUABAUTAH XOMAallé MUKAOPH Ba XOM ANIéHHHT YMyMHE GaxocH
TOMMHACHH. .

Evuw. Cap 2THATaH xoMamé MuxAopu S=C-A  ¢opMyAa
OHMAQH, XOMAIDéHMHr yMymMud Oaxocu Q=5F ¢opmMyaa Onran
XHcoOAaHaAH: -

' 23

' 30
S = (A= (10050130 5 2| =(730980), 0 =S -B = (730,980)(5J = 70900,
14
2-§. KBappaT MaTpHIaAapHHHT ACTePMHUHAHTAAPH

AETEePMUAHAHT TyIIyndacH hakaT KBaApaT MaTpHLaAap yYyH
KHUPHTHATaH OVAMO, ¥ MATPHIIAHU XapakTepaadpd. By TyIiyH4a
YU3MKAH TEHFAGMAAdD CHCTeMACHHH eUMI OHAaH GeBoCHTa
GorAafraH. 4 MaTpPUUaHHHI AeTepMUHaHTH | A éxu A Kabu Gea--
PHAGHAAHM,

Pupurud TaprAdAM MaTpHOa A=(au) HHHT AeTepPMHHAHTH A0
4 PAEMEHTHHHT Yaura alitiaaaim:  1=|4 | =an; A=(3) 6¥aca, ;=]4(=3.

VIKkpuHuM Taprafan marpuila A=(ay), i j=1, 2, AeTepMUHAHTH
Ae0 KyiiuAari .
allal2
azlaZE
chopuyaa BuaaH xMcoDAAHAAMIAH COHra alTHAaAH. Macaaay, arap

(0,1 0,2']
A=
0,3 0,4

10
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G¥aca, Ar=id]= 01023 0,04 - 0,06 = 0,02,
0,3 0,
DUAM YIHMHIH TapTHOAH MATDHLA

a}l al? a}3

A=la, a, a,
ajl a32 a33
gepuaran OyAacHH. Iy MaTpHOAHMHD AeTeDMUHAHTH Ael Kyiiupars
As=lAl=(ananastananan +anana)-{ananmstent entanandn)
ipopMyaa GUAAH XHCOOAQHAAWTAH CoHra adTHAapH. Dy dopmyaa 6
1a KViuAyBUHpaR HOopar OYVARG, xap OHp KYHMIHAYBUHM Xap ORp
caYp Ba YCTYHAAH OMTTAAAH OAMHIBH BAEMEHTAAD KymaWTMacHpaH
uGopar. Ma3kyp thopMyAaHd yyOypdak éxkd Cappyve ROHAACH ép—
ABMEAD XOCUA KMAHIL MYMEMH.
Macaaan,

A=l 1 == 2 24 1 =D [ 1 24 L L T (D=1 - 2] =

=1-5= -3

A—TAPTHOAN MAaTpUUA ASTEPMHHAHTH TYUIYHYaCHHH XaM KHPH -
THIE MYMKHH. AMMO aMaAAa MabAYM XOCca EpAAMHAA HOKOPY Tap —
THOAH ASTEDMHHAHTAADHU XHCOOAAIN MACAAACH TAapTUOH YHABH
RYHHR OVATaH ACTEPMHMHAHTAZDHH XHCoOAaLl MacaracHTa KeATHPE —
AQAH.

bByny TymYyHTHDHHEI V9YH MATpMBA DAEMEHTHHHHI MHHODH
XaMaa arrebpadK TYAAUDYBYUCH TYHIYHUYBABPHHN KHUPHTAMHI,

n-rapTHOAM 4 MaTpulla @; SGACMEHTHHHAI MUHODH M, Ael 1y
MATPULAHUEKT /~CaTpPy Ba j~YCTYHHHH 9M3H0 TalIAAIE HaTHKACHAA
% OCHA GYATad (r-1)~-TapTUOAM MATPULA AeTePMHHAHTHIQ aBTHAAAM.

Mucoaaap:
a
3] A=[a“ 12], Mu=an, My=an, Ma=an, Mn=ayy,
a4y 4xn

1203
-2 2
NA={_2 4 2 ,bef{z'-‘l 4|-‘--—-8—2= -16.

L!o-3 4



n-TapTubad A MATpHUA ¢; SACMEHTHHHHT aAre0DAHK TYAAM—
DPYBYHCH T, Aef my sAeMeHT MUHOPHHHMHT (~1YY umopa ﬁm\aﬂ
OAHHIAH MHEKAODHra afTHAAAM, SHLHH

. My, i+ j— oy
Tg.,:(-l)‘”Mﬁ;{ o 1S - v

- My, i+ -mox
Aanaac meopemaci. KpappaT MaTDHIAHKWHT AETEDMUHAHTH
YHHHT HXTHEpHH CAaTPH (YCTYHH) SACMEHTAADHHH VAADHUHT aA -
rebpaMk TYAAMPYBYHAAPHIa Kynanmampn HUFHUHAMCHIA TEeHT,
ABLHHA

L]
I&xﬂ,‘l ?—}l+d,-?T,-2+, . +a,,, Tr'ri= Z {IUT;J;
=

o+« -(Frcarp sAeMeHTAapH OYHWYa SHAAMA) .
EKH - .

N

(/—YCTVH sAeMeHTAapM OYHUYa 8HUAMA).
Mucoaaap.

1 -2 1 -2
byd= 1A= =2+6=8;
e NS IS S
Ti=2, Tiy==3; Tu=2, Tr=1

A== 1 2H=2)(—3)=8; A=|4|=1-2+3(+2)=8;
1 2 3 1 2 3

DA=| o olsl4lsl, | =@+ar1s)— (3-—16—6)-45
1 -3 4 p -3 4 -

1 j=10;m=—‘“2 2’:10; Tu‘—“'_z 1}=5.;
-3 I 4 1 =3

Tn=

A=) A4 | =1-10+2:10+3-5=45.
3-§. AeTepMHRHAHTAAPHHHI XoCccarapH

KyHuaa AeTepMHHAHTAQPHUHI MYXHM XOCCRAADHHM KeATHpa —
MHA3:

1-xocca. Arap MaTpHUGHMHT GUpoOp caTPH (YCTYHH) SAeMeHT —
AQpH (akKaT HOAAAPAGH HOGOpaT GYACA, WY MATPHIAHHMHT AeTep —
MHHAHTH HOAT& TEHI' OFAAAH.
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2—xocca. Arap MaTpRIAHHHT OHpOp caTpu {YCTYHH) 3ACMEHT —

AAPHHH XAaKMKHA coH A ra (4#0) kynaliTHpsiAca, MaTpHUa Ae-—
TePMHHAETH A ra KYMARTHPHAAAM.

Wy, Ay, . A,
a a o od

Arap 4 l=A Gyaca, | 2 =414 OVAapAH.
(U Quy - vt By

3-xocca. TPaHCHOHHPAALI HATHXACHAA MATpPHIA AETEDpMH —
HaHTH Yarapmadau: [4[=|4].
4—-xocca. Vikku catp (YCTYH) 3A€MEHTAADH YPHU AAMAIOTUPH —

AMLEH HATHDKACHAR ASTEPMHHAHT HIIOpacH KapaMa—Kaplyura ¥3—
rapasH.

5-xocca. Arap KBappa¥ MATPHLARWHT MXKUTA OMp XHA caTpu
(yoryHHM) O¥Aca, AeTEPMUHAHTH HOATA TeHr G¥AaAU.

6-x0eccd. ATap KBAAPaT MATPHLAHMHI HKKHTa Carpl (YCTYHH)
AAEMEHTAADH NIPOMOPUHOHAA OYAca, ASTEPMHUHAHTH HOAra TeHT
OF¥AaAH.

7-xocca. MaTpUOAHKAT GHpop caTpd (YCTYHH) SAeMEHTAAPU —
UHHT DOIIKa CATPH (YCYTYHH) JACMEHTAADH aaredpaMuk TYAAMDYB—
ypAapHra KynafiTMaAsapy HUFHHAMCH HOAT® TeHI.

8—xocca. Arap MaTpHIAHHHT GHpop caTpd (YCTYHH) 2AeMeHT —
AApyra yHuHr GomKa caTpu (YCTYHH) 3AEMEHTAApPHHH MOC pa—
PHAL OUp XHA COHMA K¥naitupHO KVIUHMACA, MATPHLA ACTEDMH —
HaHTH ¥arapmaviay.

FOKOpHAA KeATHDHATAH XOCCAAAD IOKOPH TApTHOAM AeTepMH —
[IAHTAGDHU OCOHPOK XHcodaaura éppaM Oepapr. ByHAa MaTpHua
JAEMEHTAADHHM IIYHAAM VY3rapTHpHIl Keparkd, GHpop caTp (yC-
TYH) 3JA€MEHTAADH HAOKH OopHEa KYIPOK HOAAAPAGH TallIKHA,
rofntran GYACHH.

4-§. TecKapH MaTpHIa Ba YHM XcoGaam

Teckapd MATpHIlE TYIIYHYACH KBAAPAT MaTpUUasapra MaHcyo.

I-manpugh. Arap A pa B Marpunarap OHp XHa TapTHOAH
KRaApaT MaTtpupmarap OVamd, 4-B=F tenramx ¥Ypunam Oyaca, B -
MarpHua A4 Mmarpunara (8kd 4 maTpHua B maTpuilara) Teckapy
MATRHIA AeHMAAAH Ba B=A! pel GeArHAaHaAH.
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Z-manpug. Arap |A ]#0 Gyaca, 4 MATPHL@ HOMAXCYC, AKC X0AAQ
Maxcyc MaTpHia AelHAaAH.

Teopema. Arap A marpuia Homaxcyc OFAca, yHIa TecKapwy
marpuna 4 -l MapXKyA Ba y AiroHa.

Teckapy MATPUUAHH XHCOOAQMIHMHT TYPAH YCYAAADH MAaBXyA.
DUP COAAG X0AAA Y aArrebpauKk TYAAMDYBUMAAD SPpAAMMAR E3MAMIIK
MYMKWH:

hy Ty - Ty

Tz Ty - To ~
armpd 2R TR T dabo,

L, L, -~ T,

GyHAR ?‘M&Tpmla T=(T)) wmarpunapad TPaHCHOHHMPAAIN BpPAAMEUAL
XOCHA KHAMHAAH.

Teckapy MaTpRIAHU XHCOOAGUT AATOPHTMY KyHUAaTAYAE:

1) Bepuaran 4 MaTpuua ACTCPMUHAHTUHE XHCODAAMMES;

2) Arap [A];-eo O¥Aca, 4 Marpuua SACMCHTAAPHHIUAD aAreOpauk
TYAAMPYBYHAGPH T HA XUCOOAaUMU3;

3) T=(Ty Tys3ub, yH® TpaHCHOHUPAAG, P MATPUIAHU XOCHA
KUAAMUAS;

4) A- gy roxopuparn (popMyAa EpaaMuAa XHCOOAGHMUS;

5) Teckapn wmarpuna TYrpu Ttonuaranunu A 4= 6VARLIM
KEPAKAHIHIA aCOCAGHUO TCKIIHPaMK3,

DHAM MUCOAAAD KYpaMu3:

1y 4= 2}; 4-i=?
3 4

M=

1
2 =4-6= =220; Tu=4; T12= =3; Tai= —; T'n=1;
3 4
4a=_1[4 -2).
-3 1)

L= L1 24 -2)__1(-2 0)_(1 0),
U203 ah-3 1) 2o -2 lo 1)

1 2 3 y
2) A= -3 1 Bl }A1=45¢0,
I -3 4

=10; Tw=10; Tu=5;



Ia 3 1 3 ; o2
!':1=——: |=—I?; Tn= =1; Ta= —‘ =5;
(-3 4 1 4 i -3
2 3 1 3 1
Ty= =1; Tp= -~ =—8; Ty= !35;
1 3 -2 -2 1
10 =17 1
A=l 1 _g);
5 5 5

1 2 3Y10 -17 1)
ar=Li2 1 20 1 -8|=
1 -3 445 5 5§
45 0 0 100
.. 0 45 0 0 1 0
0 0 45) 10 0 1
HomMaxcyc MaTpuLaAap YUyH KYHHAATH XOCCAAQp YPUITAM!

1. )4 =-ila; 3. (49 =4y
2. (A1) 1=4; 4. (AB) =B,
Apabuéraap

1. Bpicimasi MaTeMaTHKa AASl 9KOHOMHCTOB (KOAACKTHB apBTOpOB!
ipoth. FLILLKpemep u Ap.). Mocksa, «Bauku ¥ OHpKH», H3A—E€

onepudenue «OauTH, 1997,
2. l'oaoBuna A. WM. «Aunelinas aareOpa ¥ HEKOTOPBIe & NP —

\oxxenusin. Mocksa, «Hayxa», 1985,
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2~BOB. q‘usnx,,m TEHTAAMAAAP CUCTEMACH. KPAMEP
DOPMYAAAAPH. KVIT TAPMOKAM MKTUCOAWET YUYH
AEOHTBLEB MOAEAH

1-§. AcocH¥ TymyH4YaAap sa TaspMdcarap

IHIUKAH TeHTAAMaAAD CHCTeMAcHHH €YHINra KYINrdHa TaalH —
KHH MACAAaAap, IOy XKYMASAGH, HRTHCOAHH MAcaAdAdD KeATHpH —
Aapan. lHynunr yuye Oynaafi cCHCTEeMarapHK YpraHWI MyXHM axa —
MHATTA 3ra. HHSHKAH TeHTAAMaAaD CHCTEMACH HKKH TYPAU GyAaay;
. YH3HEAK TeHTAAMAAAPHUHT OMD XHUHCAH OYAMAraH CUCTeMacy;
2. HU3HEAH TeHTAAMaAAPHHHT OHP SKMHCAM CHCTeMACH,

Xo3up Ous GHp XKUHCAM O¥AMAraH CHCTeMaAapHB YpranaMus,
byHpail cHCTeMaAap KYHHAATHYG E3HAGAM:

Xt X% +atayx, =bl s

Uy X 8oy Xy + st 8y, X, =y, "

QX + gy Xy et @, X, = by

ByHaa ay; /=1, 2, .., & j=1, 2. ., n COHAAP CHCTeMa KoO3(~—
unuenRTAGRH, by, i=1, 2, .., k COHAAD 030A XAAAAP EKH CHCTEMAMHHAY
VHT TOMOHH Aeb aTarasf. (1) cHCTeMaHH KHCKava yiudy

Sapx b, (=120 O
JI,.__-,I . L
KVPHHHNIAG é3HII MYMKHH,

(1} CHCTeMAHHHT eYHMH AeG # Ta COHAAPHUHI MIYHAQH Max -
myacura afTHAAAMKH, vaapuu (1} cdcremara KyHradaa xap oup
TEHTAAM& TYFPH TEHFAHKKa aHAAHAAH.

Arap TeHTAAMAAAD CHCTeMACH Xeu Gyamaca OHTTa eunMra sra
OY¥Aca. y OUDPraaMEAA, edHMTa ara O¥aMaca, GHPraAMkaa sdac Ae—
EHAGAM.

Arap TEHIAQAMAAADHHMHAI HMKKHTA CHCTEMACH OHP XHA eYHMAAD
TYOAAMHIA 3ra O¥Aca, YAAD TeHT KYYAH, 8KH GapuGup, IKBHBaASHT
CHCTEMAaAAD AeHHARAH.

TeHFAaAMAAAD CHCTEMACHHH e4YHI ACHMATAHAA YHHHI Gapua
eUUMAAPHHH TONHIIHHA 8KH Y €UHMIa 3Ta SMacAHTHHH KYPCATHUIHH
TYIIYHHMAGAH,

hyHiyaary OeATHAQIIAQPHYN KUpHTaMU3:

RETEREEE
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Gy Gy o alu] X by
A: (!zi ﬂ22 sl " ‘:’: BV R ‘Ef'_. b2 -

Ay A v ﬂknJ Xy by,
OyHpa A-cucreMa Koa(pdUIHEHTAAPH MATPUTIACH, X~HOMabAyM —
AAPHUHT YCIYH-MaTPUOAcH (YCTYH—BEKTOp), B-030p XaphapH yc-
IyH-MaTpyuacH (ycryHa-sekrop). 1y Gearuwaamaap épaamupa (1)
CHCTeMaHK yoioy
AX=B (3)
BEKTOP-MATPHLAAY KYPUHUINAR 83T MYMKKH,

2—§, n HOMaBAYMAM # Ta YU3HKAM TEHrAaMajsap CHCTEMacH:
Teckap¥ MaTpuna ycyaH sa Kpamep dopMyaasrapn

Ma'bAyMKH, MakTabAd YM3HKAM CHCTEMAAAPHH CYUITHWUHET MKKU:
| Ypuura ki 2. GuKapyuul (KYUKIT) YCYAAPH FPraTHAGAR.

YnKapHir ycyAd yMyMH#R xoapa Tayce yeyan aeb atarapu. Bua
MA3Kyp Mabpy3dAa siHa UKKH YCYAHU KYpUG unkamMus.

I. Teckapy MaTpuna ycyad.

2. Kpamep dopmyArarapuaan (POHAAAGHHIL YCYAR.

ABRAA TeCKapH MaTpula ycyAwHW Kypamus. (1) cucrema yuyn A
vaTpuna nomaxcyc GYacuH, abnu [420. by Xoapa A4 ra Teckapu
MaTpuia A : MaBXyA. JHAM (3) BEKTOpP — MaTPHIJAAW TEHTAAMaHWHT
MKKAAQ TOMOHUHH "anpan A~ ra kynaftapamus:

A7 (Ax)=A4"'B, A7 A x=4""B, AA=E, EX=X.
BylaaH cCHCTeMaHHHI €UWMH Yoy
X=4"'B - (4)

KYPHHHIIAG E3UARIIH KCAUD Y4HKaAH.

Dupd cucremany Kpamep dopmyaarapupan doiippranud eudiira
TYXTaAaMM3: CHCTEMaHMHI MaTpuuacd A, YHUHI' AETepMUHAHTH A
OyAcuH. A; peG A MaTpulia j—yCTYHHM 030A XapA Ouran AAMALITHPHII
HATHKACUAAL XOCHA OVAran MaTpyia AeTePMUHAHTUHM DeArHAauMu3,

Kpamep meopemacu. Arap A#0 6¥aca, y xoapa (1) cucrema
siroHa euuMra sra G6¥AapAM Ba Yy KyHuaard hopmMyAarap €paaMuaa
xucobDAaHaAN:

A )
%= = G=1.2.....n). (5)
(5) hopmyrarap Kpamep opMyAarapu AeG IOPUTHAAAH.
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Mucoa. Yoy
2x +X% —x =],
X =36 =X =2,
-5 42% x5 =-]
CHOTeMa @) TecKapu MaTpuua yoeyAw Ouaau: ) Kpamep dopmy-
Aapapy OYiIMYa eTMACHH.
Evaw. a) By cucrema yuyH

2 & =1 =1 X
A=t 1 =3 =I|, 8% 2 |,4=1% 1.
<1 2 1 -1 %
Appaa 4 MaTPUOAHMHT ACTEPMHUHAHTHHU XucoBAaliMu3:
2 1 =]
lal=l1 -3 —1=(-6+1-2)(-4-3+1)= —7+6=—1: |4 |=-120.
-1 2 1
OBAM 4 MATPULAHUHAT aATebpauk TYAAUPYBUMAAPUHY TONAMU3I:
- , 1 =] 1 =3
=1 7125—'_”1 ]=0; TIs*,_1 21‘_*_1;
Tzr=-1; -ll]="4; Tsz —ll=1, Tz_r-hzl j=—5:
;r'_,,]=i_'i _‘1=-4: T3= E :1=1 T;_,,—L? -_'3t=—7;
=1 =3 =4
Al=- f ¥
\=1 =5 =7
2 1 =1)({-1 -3 -4 (-100](100}
A== 1 =3 —1{{0 1 1 |=-

0 -1 0(=l0 1 0},
-1 8 FMeT 5 (B -1J lo o 1J
tOrRopyuAa OM3 TeCKapu MaTPHIAHU TOUAMK Ba AA'=F TeHrankau
XaM TeKmMpAMK. Hatwkapa A MaTpuua TYFpM TONMATANM KeAM
qUKAM, DHAM HOMabAYMAADHH X=4"'B dopMyAa SpAAMHMAA TONAMMU;
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(x) (1 3 4Y-) (l\.
Bl lelo -1 -1 2 |=|-1]
%) 0 5 7 )-1 tz

Texmmpu®d Kypum Mymrup: X =1, Xo= -1, X3=2 counrap 6e-—
[IMArdH CHCTEMaHMHI' TEHIAAMAAdPHIIM TYFPH TCHTAMKKA afAan —
IHPAIAH.

0) Lly cucremanu KpaMep dopMyAarapy éppaMUAQ euadAWMK,
Yiipa paBirank, A=dl= —1; DHAKM A As. A; AapHE XHcoGAaMuU 3

=1 1 -

A=12 =3 =1 =(3+1-4)—(-3+242)= —1;
-1 2 1
2 -1 ~-1
A=11 2 =U=(4-1+1)-(2+2-1)=1:
-1 -1 1
2 1 -1
A=|1 =3 2|=(6-2-2)-(-3-1+8)=-2,
- 2 ~f
pa Kpamep hbopmyaarapupan (poliparaHaMus:
_..L\I ""I_. _d2 ]_ v e A _2__
n=—=—=1; x=—F=—=-]; ppE—==-—=
A -1 A =] A -1

Lllynpak KHAHD, xi=1, xo= ~1, x3=2. llly HaTHXa aBBaAl'M YCYAAa
XaM KeAHO 9UKKAH 2AH.

Jeaamma. TapOUKUH MacaAaAapPHHM CUMINIAA JKYAR KaTTa VAYOBAM
VaTpularap GEAAH Hill KYPHIITa TYFPM KeAaAH. Arap IOKOPHAA KEeA —
IMPHATAH YCYAAAPAaH (QOHAIAGHMACA, KaTTa XaKMAA XHCOOAALIAAPHH
Hakapuira Maxxoyp oyaamus. LyHuHr yayH MyTaxaccucaap TOMO —
HUAAH XMCODAQIIAGD XOSKMHHM KaMalTUPUIL 103aCHAQH aHya Tap—
KAKOTAAD KUAMHTAH. By Gopaparu HUIAapAaH OWTTacH CHCTEMapary
HOM@BAYMAAPHE GHPHH — KETHH YHKapul 1000pUIITa TAaAANYKAH HIH —
Aup. By yeya ymymuit xoapa [ayce yeyau pAeiiuaaam, Maktabaa Temr —
AAMAAap COHH 2 Ta €KW 3 Ta OYAraHpa KYAAGHUAQAMIAH YHKAPUIT
(KYUTHII) YCYAW mLy [aycc YCYAMHMHI XYCYCHI XOAUAHD.

3-8, Uusukau OHp XXHUHCAH TEHTAAMaAap CHMCTeMAacH
Arap n HOMaBbAYMAM k Ta YU3HKAM TeuraamMasap CHCTeMacHaa

fapuya 030p XapAapw (VHI TOMOHH) HOAla TeHr Oyaca, Oyudpai
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cucreMa YH3UKAM 0D XKHHCAW TCHTAAMAAAD CHCTCMACH ACHHAAAH
Ba Yy KYHHAArHda @3uAapd:
A%+ X%+t b, %, =0,
a?]x] + azzx}z +iast (lzﬂxn = 0,

(6)

gy X + gy X + eeet g Xy, =00

(6) cucreMaHMIl' TEHTAAMaAapud AOMM OHpraaukpa Oyaaan,
YYHKH Y xeu O¥amaranaa (0, 0, .... 0)-HOA euyuMra asra,

Arap k=n 6yaub, A#0 Gyaca, KpaMep dQopmyAarapHAan
n=x>=...=x,=0 okanu KeAud uukapu. by xo0apa Aj=Ar=..=A,=0.

Kavyon GUp XKUHCAM CHCTeMa HOAAAH (hapgKAu euudMAapra xam
ora OYAapM {—-peraH caBoATa Kyluparnua xanob Gepuaapu.

BHP JKUHCAKW CACTEMAAa TEHIAAMAAap COHH HOMABAYMAAD CO—
HEUAGH KaM OyAca, EkM CHUDP SKMHICAM CHCTeMaHMHI ALTePMUHAHTH
HOAra TeHr OYAca. OydHpall cHcreMa YeKCH3 KT HOAAQH (apKAd
eunMAapra sra OYAapu.

(6) creremanuHr DMpPOP HOAAAH q)apipm e‘i‘PEMH‘HH (By xon &
n=k. 6xm k=n, |A=A=0 ﬁy}\mHAa MYMKHH) 2 x=000 %0 ., 1) Ael
DEArHAARMMI, YA %" ~ycTyH BekTop. llly eunM Kydupard xocca —
Aapra ora:

1. Arap x° equm G?J\C.a. Ax" xam equM GYAQAM.

2. Arap x'"" Ba ¥ Aap euum Gyrca, UXTUEPHIL ¢, Ba ¢; AP YUYH
Iy eYUMAAPHHHT YU3UKAWM KOMOHHALUACH

C]X“'+ng(2)=(£‘1x1“]+ng1(:‘]_ c|x2‘1}+Cng‘3’. C1In”"+€2rnl2:)
xam eurm OYAapH.

Mucoa. VMxkkura yH oMOOPHAAH HMKKUTA HOH 3aBOAMIA MabAYM
MHKAODAA YH TAIMAMOKYH. [p—Gupruun yH oMOopupan 93 tonma, ;-
yu omOopuaan 105 Tonna yuuu /;-OupuHud Hon 3apopura 110 TonHa,
[[;-HKKHHYM HOH 3apopura 90 TOHHA TAIMINHM TAIKUA KHAHHMOKIH,
YH TalIMIHE Heya yeyA OHAGH aMaAra ONIHpHINL MyMKHH?

Evpur. Iy pan I3 ra x; ToHHa, Iy Aau Il ra xp TOHHA YH TallHATaH
Oyacun, GyHpa 95=xi1+x2 OYAapu. Sua lip AaH I3 ra x3 Tonua, ly AaH
Iy ra x4 TOHHA YH TAalIMATaH ACHAMK, OyHAa X3+x4=105 Oyrapm.
Papmauku, I3 sapop Xi+xa=110 Torua yuau, Iy 3apop, x2+xs=90
TOHIA YHHH KaOyA KMAMO orapu. IlyHpalt kKuAnG, gyduparu TeHl —
AGMAAap CHCTEMacura ara OYAAMK: Xi+x:=935, xa+x4=105, xi+x3=110,
Xat+x4=90.
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by cHerema 4 HoMabAYMAH 4 Ta TeHIAaMapae ubopar. AMMo
Y xap 64p TeHrAaMacyH KOATaH yuTa TEHrAaGMacH HaTHIKACUAAH

Hbopar, MacaAad, 4—TeHTAGMAHH XOCHA KHAMII YYYH OHPHHYH
HERMTacHHY KYIIUG, YYIWHYMCUHR aiupuin etapAu. [Lyuwmnr yayn
Iouun ramaab 0DOPHITUMMI MYMKHH, YHAQ OM3 4 HOMaAyMAHM
Vg renrAaMara ara 6yaamMus, Arap X; HM HXTHEPHH TaHAaCcak, Xg,

Yy X AAPHM T0Y X; OPKAAH MhopaAaIl MYMKUH:
xg=95—x1, JC3=1 IO-xl, x4=105-x3=105—(1 IO—x; }= "'5‘*‘]‘-’].

Ammo MabHocH OYHMYa x;20, %20, x320, x,20 6yaranu cababam
95 v 200 110-x,20; =5+x20. Bynpan 5<<935 okany KeAud 9uKaAu. X 1a
1y 57395 opaAuKAaH MXTHEpHY KuiiMalAap BepaBepcak, ¥o, X3, ¥; AAD
YUY XaM YeKCH3 KYIT KHUMaTAap 9WKaBepapd. AemMak, cucreMa 9er —
(M KV eyuMra ara. ABBAAO KaparaéiraH cucTeMa OUpD JKUHCAH GYA —
anran cucrema. By 6up skumeamn 6yamaran, WexcMs Kyn euMMra ara
OYAOAMTAH CHCTEMala oA HKTHCOAMM MacaAd. BUp JKHHCAMIE OWA
MiCaAaHM KelHAry naparpagaa kypamus. Y AeoNTReBHUHT S0UK UM —
IMKAH MOoAeAMAaN HOOpaT.

4-§. KyIm TapMOKAH HKTHCOAHMET YIyH ACOHTEEB MOASAH

by MopeAHH OaAaHC TaxAMAM Ael xaM OpPUTHIIAAM. DBaaanc
[IXAMAMAATL MAaKCaj MaKPOWMKTUCOAMETAA TaAO OYAapMran Ba Ky
IPMOKAR XYRGAMKHA camapapop Gowmgaprin 6uaan Goraanrad Ky —
Hupaaryw capoAra xapof Gepuinpan ubopat. n 1a TapMoK 11 TYPAH
MAXCYAOT HINAGG YHKapaAd, TYPAM TapMOKAAD TYPAM MAaXCYAOTAAp
HIAaD guKapaps. Xap Oup rapMog xoMmaumé cudaripa §3 maxcy-—
AOTHAAH Ba BOLIKA TAPMOKAAP MaxCYAOTHAAH (hOHAAAAHUIIE MYMKHH,
[l TYPAH MaxcyAoTaapra tarnaGHu KOHAMDHIN Y9yH Xap OHp TapMOK —
HHHT UIAA0 YUKAPAAMIaH MaXxCyAOTH MHKAOPH KaHAal OYAHIDN AC—
mmM? By caBoara >xkapoGum 1936-iMapa AMepHKa MKTHCOAuMCH B.Aeon —
ihen Oeprai. Y OYMEK Ba €MUK YHIAKAA MOAEA ACO IOPHTHASAMIAI MO —
ACATTH MITAAS YMKKaH. X03Up 1Ly MOAGAAAD MOXMSITHHA GadH sTaMus.

Kyitnpary OeArnAamirapHy KUPHTaMU3.

X~ I-TAPMOKHUHT MaXCYAOTH (XOM aniécu) MUKAopY, i=1, 2, .., n.

Nuraa® gukapuir GomIAGHAW ACHAHMK, YHAZ y; Aeb i—rapMox —
HUHT WIIAAG YUKapran MaxCyAOTH MHMEAOPHHM Oearuaaivms. Maca—
AdH, 1-TApMOE ) X@KMAZ MAXCYAOT HIIAAD 9HKAPHIN Y9YH X HHHT @)
KUCMUHM, X; HUHT ¢ KACMEHY, Ba XK., X, HAHT @), KHCMAHM WIOAGTaAM.
YHAQ W=anXytaipkat.. tan%, QopMyAa Keanb qMRapu. XYAAH HIVHTE
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VXIain (popMyAAAAPHH Vs, ... V,AQp YIYH ¥aM G3uII MYMKHH GYAaAHM.
Aemak 6u3 KyHHUAATA TEHTAMKAAPTa DraMm3:
yEanx taxgtotanx, @20, j=1,2,..,n,
Yo=anxytapyy . tayX,, a0, j=1.2, ...,n,
V= AmXtaaXot  F s, 0,20, =12, o0
Muiaa® 9uKapHULT XKAPABHUAD X, X2, ..., X, AAPHUHTI XaMMacH, GKu
YAADHUAI KHCMAAPH HINAATHAMIIN MYMKHH, SLHM XOM amméaap —
HUHT MINAATHAMAN KOATal KUCMU XaM OYaumu MyMrun. Hlynunr
yu9yH KyHuparn mynocaGaTrap YpPHHAM:
X0 =b120, x-,=b220, ..., X520,
Byuaa yi, V2..... Yo AAP YpHUTA 10KOPUAATH Moparapiuu KYUuos,
yuioy
(-a)% -4, % =, %, = by,

— 5% + (1= 03)% ~ ey, X, = by

z AN Ak '“"°+(1_'awr)l;x :bﬂ
UM3UKAM TeHIAaMahap CHCTeMaCHiM XOCHA KMAAMH3. YHU BeKrop-—
MATPUIAAW KYPUHUIIAG KYWHAATHYA E3MII MYMKHAH!

(E-4)X=B,
OyHAR
10 .. 0 (a, ap Ay
T g 01 ... @ il agl ﬂn s ﬂ'zﬂ .
00 o 1) (ay ay .
N (&)
e ’ palB|
I
X/ by )
Arap B=0 6¥aca, (£-4)X=0 myHocabaT ACOHTLEBHUHI 81IMK YW —
3UKAW_ MOAEAW AeiiMaapm. ByHpa AX=X OVAuO, minAab aurapuin

KapacHupa Gapya xoM aniérappaH (hodAaraHMAIAN.

Arap B#) G¥aca, Ou3 (E—A)A=B KYypUHHILAATY YU3UKAKM Oup
SKUHCAM OYAMAraH TeHrAaMaAap cucreMacura araMus. DyHu Ae—
OHTBEBHUHT OUME, YM3IUKAM MOARAM AeWUAaAd. B=(by, bs, ..., b)) Bek—
TOPHH CYHITH 3XTUER BeKTOpH Aelurapd. Y OyropTMaHHHI BEKTOD—
XAKMUHU aHTAQTaAd. Arap (F-4)X=Bcucrema X=0 euumra ora 6yaca, B
XaMAArK OyiopTManu Gakapuil MYMKHWH AeraH MabHO YAKAAW.
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Kauor X=0 nomaHui euuM MaBXyA OVAaAM? DynuHr yuyH erapau
wapT Ae6 aTaAaAMIaH MMapTAAp CAKapHAUINH Kepak:
1) 1 E-4]=0;

i

2)0sast, Sg, <1 J=1,2, 0, - L, <
i=1 i=1
Iy mapTAap GaxkapHAraHAa (E-A)" MaBxyp Ba (F-A)"20,
SHas (E-A)X=B aal X=(F-A)" B20 KeAHD quKaAn.
Arap 4=0 MaTpHia yayH 520 nxTHépuil GVATaHAAR (.E-A)JFB TEHT —
Aama 20 equMra ara OVaca, Ury A MaTpHlla Ba AeGHTHEE MOACAHM

CaMapaaAop AeHAAAM.
HxTHCOAHE Macaaa, AeOHTLEBHUHT OUHK MOAGAHAL

los o) ™)
03 04 3
OYACHH. YHAA X; Bax; HH TOHMLL Kepak. '
Maakyp MopeAb caMapaaop, dYyHEH 0,1+0,3=04<l; 0,2+0,4=0,6<1
xaMAa (E-A)VY=BTenTAamMa HomaHtpHﬁ eYUMra sra. XaKUKaTaH,
09 -0,2} -0,2
F-A= L | E-4t= ’
-0,3 06 0,3 0,6
T“=0,6: T]2=0.3, T;;]—-O,Z, [’22::0_9‘

E-ay=L 00 02,
0,48l03 09)°

(E-d)(Ery'= ] 0,9 -02Y06 02} (1 0).
0,480 -03 06 403 09) (0 1)

180) (3

X=[x1]=_z_(o,6 0,2){2]3 1 [1,3): rramEres
x) 04863 0903) 048\33) 330 63

48 8

lﬂyﬁ,n,aﬁ KUAMG, GHDUHIH TYP MaxCyAOTAQH 33, MKKHHIUCHAR H—
4 .

=0,54-0.06=0,480;

6_;. OBMpAMK HITAAD YHKAPHAGAM XaMAd MOC DABULIAA 2 Ba 3 GHPAHK
MaxCYyAOT OVIOpTMaHY GasRapHiira capdraHaH.
5-§. Ksappatuk dopMarap

Kynrusa TaTOMKUA MACAARAGDHH eUMHIAQ, XKYMAJAQH, KYI ap—

ryseHTAM (PYHKUMSAAD VIVE LHIAPTCH3 KW IMAPTAR BKCTPEeMYM Ma -
CAAGAGPHHH eYMIIAa (Oy Macasaaap «MaTeMaTHK AacTypaafur» cpa—
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HUHHUHT aCOCHMH MACAAAAAPUAMD), KBAADATHK hOpPMardp Ba yAapHU
MycOaT (MaH(huil) aHUKAGHIAHAUTH MaB3yAAPUAAH (DOMAAAAHHAAAM.

Taspudh. n aprymentan 0, ¥, ..., X,) KBappaTdk dopma ae
yuroy

non

Q1 X2, oon %)= D D Ay Xy . Ay=ay

i=1 j=1
KYPUHAMAATH QYHKIMAT alTHAGAM. YHAQ Qi AAp XAKWKMIA COHAA
OyAuO. A=(ay) MaTPULA KBAAPATHK (DOPMaHUHT MaTPHIACH AeHH
ABAM, ¥ a;~a; OYAraHM yuynl CUMMETPHK MaTpUIiaaaH uGopar.
KBappaTuk (pOpMaHu BeKTOP-MaTPHILAAM  KYPHHHLIAQ — Xad
G3UL MYMKHH:
Q(,q I i SRR x,,)=Q(x)=,\".-'LY,
TV¥Aapok, RoopAMHATAAApAa 83aMU3:
[ﬂu @z a}n).%- -
Q1 X2y ooy X=X, Xy oy X[ U0 1T o || R A
Ty ey CrEY e sen [ '_I

Qg Wy o0 gy Ny

MucoAa. Ymby Qx.x2)=2x"+4xx-3x," kBappatuk opma Ge—
pHAran. YHH BEKTOD~MaTPUIAAU KYPHHHINAL E3UACHH.

ABpaa KpaApatvk (hopMamMHT MaTPUNACHHHE TonamMua, Yoauur
DO AHArOHaAW JAEMeHTAAPH x? pa x° AdD OAAMAATH KOOhdu —
ITMeHTAApAaH Hbopart, SIbHU =2, a;= —3; CpAAMYH AHATOHAA DA€ —
MEHTAGPH BCA X3X> OAAMAATH ROD(DDUBMEeHTHHUT spMupan ubopar,
AbHA 4:2=2, ILyHpAa#H KUAWO,

(2 2 = 2 2Yx
a3 2) eopmnn? 2Y%)

Arap C=(cy) Homaxcyc Marpunia Oyaca, X=CT aaMalrTupun
HATHXKACK KyHHAaruda OVAaAH:
O=X"AX=(CHACH=(I'CHCT=F (CAC)T.
Aemak, aAMallTHPHUI HATHXACHAA XOCHA OYAraH KBappaTHK
cpopma marpunacu A =CACKYpuHUIIAQ GYAaAM,
Mucoa. Q=2x12+4x;x2-—3x~2; XSVt Xo= =Wty

1
Fauur, C=(1 1), [C|= =220, A=[2 2).
-11 -1 1 2 -3

R O 8 W S i
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fHyapall KNAKG,
O, ¥y=5(n, yg)( ‘1 ;} [‘ ) =S¢, +y;>)[ M=

Va Y2 )
=5(—5n tyrtnyetys’).

Je3H XOAAGDAA IIYHAAH  MATPHUOAHHW TODUUI MYMKHAH OF -
ADANKH, KBAAPAaTRK ($opMapa (agaT V3arapyBYMAAPHUHT KBAADAT —
AP KATHAIIIBAY.

H ol

Arap Q(xp, X, ... )= 3 > ay%y; KBappaTHR dopmasa Gapua ay,

i=1 j=i

t7f ko UIMeRTAAD HOATA Telr OYACH, ALHH
M.
O=3 ;%
i=1

YA COAHP OVACA, KpaapatHk hopMa KaHOHHK KYpPHHHMITA 5ra
AUHHAAAR,

Teopema. Wxtuépuit wpapparuk dopmaln  ¥3rapyBRUAADHUA
HOMAXCYC MHIUEAY @AMAITHPUIN EPAAMHAA KaHOHHK KYDHHRIITa
KCATHPHIT MYMKHH,

Bynu MUCOAAQ AAMOHMIN ITaMP3. ABBaA KypHATaH (=2x,+ixxs-
o KBAADATUK (POPMaHU OA4MMS3. X" OAAMAATH Ko(DMHNUCHT HOAARH
ipapgar GYVATAHM YYYH X GVHHYa TVAKK KBAADaIa KeATHPAMY 3!

QZZ(JQ 2+2}C|X-2)—3X-22=2(JC| .24‘2_?61 x2+x22—x22)—3122=2(x1 +XQ)2-53622

Arap v;=x+x; =X A€CaK, Q#ny—Syf ~KaHOHUK K¥puHULI

xOCHA O6VARAH. IKKHHYM TOMOHAGH, X| =} ~Ja, X271 AeMaK,

c=ft -t
0 1) -

~UHIMKAH aAMBIITHPUIN MAaTPHLACH X0CHA OVAaAM.

YHAQH
,4‘=C’.4(:={1 0]( 2)[1 LIJ:LZ 2_][1 4]{2 0)‘
-1 1 3o 1} {0 =580 1) \0 -5

Aemax. Q:(}’l,yz)[{:; "I-"' ]=<2y,, -S.vg)[f ‘ ) =25y
¥

AN
Arap Otx)=0(x, ¥2. .... X,;) KBaApaTHK hopma Gapua x#( BeKTop —
Adp YUyH MycGar (MadmdBi) O¥Aca, ¥ XoAsa KpappatMK Qopma

MyeBaT (MaHQUH) AHBKAANTEH ACHHAAH.

[ SR ]
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Teopema. Yy O=Y'AX kpapparuk dopma mycGar (Mauduii)
apukAaHTan OYAWIDE Y9yH A Matpupanuur Gapda XoC COMAapH
mycGat (Mandnil) GYAXITKH 3apyp Ba €Tapau. !

A MaTpHOAHWHT XOC COHAAPH Ael |A-AL]=0 TeHrAaManuHar eumn —
AApUra aUTHAGAH.

Nacaaamn, Q=2x12—2x1x3+3x3: KBappaTvHK hopya Mychar aHug -

2 -4 11

AaHran, XagKukarian, 4= 2 -l y JA-AE= ’ =0;
) 8 -1 3-)

6 SAHR1=0, P55, A= |2 523495
2 4 2 2

5+45

5-45
30, =m0,
2 A 2

3apypu#d Ba erapAu mapr cudaruaa CHALBECTD WAPTAAPHAAL
xaMm (pokparanun MyMKAm A >0, A>0, ... A>0 (A~Bowr munopaap).

Kypuuapuky, 4=

6—§. AAMAIIHITHUHT YN3MKAN MOAEAH

VKTHCOAME XapaGRAapauHTl' MaTeMaTHK MOAEAMIra MHCOA CH —
(haTHAQ AAMAINHINHUHI YU3HKAM MOAeAU (BKKM 6apubup, Xaikapo
CaBpAO MOACAM) KAPAaAMITH MYMKHIH,

Mapas aralauk, n Ta S, S, ... S, MaMAaKaTAap ¥3apo caBao
KHAAMAAD. By MaMAAGKaTAAPHWHT AGPOMAAAAPU MOC PABHLIAA Y, Xs,
wivs X, OVACHH, .S‘,- MaMAAKAT S; MAMAGKATAAH COTUO OAAAMTAH ToOBapTa
cap STHAAAMTAH MUAAUM AQPOMEA KHCMH a; ACHAMK. Muaaui
AGPOMAAHHHI  XaMMAacCH MaMAAKaT MYHAQ ToBapaapuu  corTHb
OAUINTa, €KW HMMIOPT TOoBApAapra capd aTuAcHH Ael KapaiiMus,
A'BHY

n
>a;=1,¢=1,2, ..., n).
i=l

Yoy
Gy Gy v dy
A=|9n Gn - 4y
Au Gyp o gy
MaTpHI@ CABAOHUHT CTPYKTYPa MATPHLIACH AeHHAAAH.
Xap 6up S; (i=1, 2, ..., n) MaMAaKaT YUYH WYKH Ba Tailku CaB—

AOAAH TYDITaH TYILYM MHEAODH.
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pimanx; tapXat .. X,
(popmyaa GHAAH aHUKAGHAAH.
Ardap caBAOAQH TYIITaH TYLIYM MHAAMN AapoMappaH Kam GYaca,
CanA0 GaAaHCAGHTaH CABAO ACUMAAAM. '
hypHAaérran XoAaa p=x; (i1, 2, ..., n) TEHICU3AHK YPUHAH AeD
KaparapM. Arap p>x; 6YAca,
@ X + X ot ay, X, > X,

Ao X Ay X+t Uy, X, > Xy,

B+ Fueb @ %, X,

ICHI'CH3AMKAAD YPUHAH OyAaAM. YAapHM MOC paBUlIpAd  KYILUUG,
IypyXAacak,

xi(aytazt. . g rre(antant. o taa )t helatant . ag xraet
ICHICH3AMK KeAMD 4MKapu. Kapcaap uauparu udpoparap 1 ra renr,
Uy sca KapaMa-KapUIMAMKKa oOAWO Keaapd., AeMak, p;2x; TeHr—
CH3AMK COAMp O¥aa oamalpam. YHAQ p=x; O0¥Aapu. By xoapa AX=X
HCKTOR —MAaTPHULAAK TeHrAaMara KeaaMus, PaBmauku, OyHAa Xoc
con 1 ra teHr: AX=1-X. Aemak, Macara A mMaTpunaHuHr 1 ra TeHr
OYAraH X0C COHMIa MOC XOC BEKTOPUHM TOHMIITA KEATHUPHAAH.,
Mucoa, Yara S5, S5, 53 MaMAGKaTAAPHUHT CTPYKTYpPa MaTpHUIACH
KyHupaarnua OYAcHi:

’11_1'
|33 2
A1 1 1f
B 3. 2 2
11
3 4

Xap Oup MaMAaKaTHUHI OaAaHCAAHLAH CaBAO YY9YH MHAAUN
\APOMAAAAPH MUKAOPH HRCOHATH TONWACHI.
Baumr, (4-1)X=0 8ku

{2 1 1

(% & ihe

| L L M tob
5 & 7Y



BeKTOD—MATPHIEFAAN TEeHTAAMAHM eYaMHu3. YHUHT equMH X)=—c,.

wIM

xy=2c, x3=c, ﬂ'E.HH'X=(%c; 2¢;, ¢), OyHpa c=const. AeMaK, MHAAMH
AAPOoMapAap 3:4:2 HUCOATAL GVAMOFY AO3UM.
AAABUETAAP

1. Brlcurags MaTeMATHKA HD JKOHOMHCTOB (KOWIICKTUE ABTOPOB:
npodr. H.IIL. Kpemep u ap.). Mockra, «Banxn w 6upxim, m3i—¢ o0beiu-
Herne «HOwmrTme, 1997,

2, Tonopuna JI.U. «Jlunelihas anmr cﬁpa H HEKOTOpbIe ed npl&no}l{t—
aus». Mocksa, «Havian, 1985,

3 H'u(:pn*r;mnon I'.H. MaTesmaTiK MKOoHOMHKA memcmnapn Toin-
KeHT, « YKUTYBuE», 1984,



3-BOB. TEKUCAMKAA TYFPU YU3UK, STPU UN3UK.
AVIAAHA, SAAMIC, TUITEPBOAA BA ITAPABOAA

1-§. TeKuCAMKAA TYFPH YH3HK TeHrAaMacH

TerMCAMKAR TYFPY 9USHEKHUHI' TYPAM KYDHHHINAG C3HAAAHIAH
IClrAGMAAGPH MABXKYA, YAap Kyluparuaapaan ubopar:

1°, Ax+Bx+C=0-1¥rpy UU3HKHANT YMYMUI TeHIAaGMAaCH.

29 y=kx+b-1Vrpy YH3MKHWHT Oypyark Kod(hhHUIyenTan reur —
ViMadCH.,

3% ;"+i— =1 —TYyFrpH YM3HKHUHI KecMarap GYHAMYa TeHI'AaMaCH.
4°. xcosgtycosfEd=0-TYrpH YU3MKHUHT HOPMAA TENrAaMacH.

500 22N YT gy (1, y1) Ba (X2, ¥2) HYRTapanm yTyRum

S R I
IYIPH YM3HEK TEHTAaMACH.

6°. y—y1=k(x—x))-6epuaran (x1, yi)HyKTapan yryrud Ba Oypdak
KOS(PHHITACHTH & 6YAraH TYFPU YU3UK TEeHIAAMACH.

Maskyp TeHraamarappaH 1° 2° 35° Ba 6° Aapyw MakTad®
VATEMaTUKACHAQ  yupalipu., 3°-TeHraamapa @ Ba b Aap TYFpM
aMaukHUOE  afcudcca  Ba OpAMHATa  YKAApMA@H  Kecrag
KCCMaAAPUNM aHFAATaAM. 4°—TeHrAamajpa cosq Ba cosf Aap TYFpH
THAMKITMHT HYHAATHPYBUW KOCHITYCAAPU AcD aTaraAH. YAapaa « Ba
/I DypYakAap TYFpH YM3UKHWUHI alcl@cca Ba OpAMHATa YKAAPH
(MAal TalTKHA 3TraH OypYakAapH. d coll 5ca KOOpAWHATa GOmIMAAH
IYrpH q9u3ukKada oyarapm Macodand adraatrapd. Iy rTenraaMaiu
YMYMMI TEHTAAMAARH KeATUPHUD YMKAPUUT MYMKUH!

Ax+By+C=0, A4 + B #0;
A - B . e
J&+B  Je+p J£+p
cosa= E sinc= £ tga= 2,
VA4 1B A+ B
a+f=90° p=90°-g; sina=cosp.
\rap ¢>0 Gyaca, 4°-pa +d, ¢<0 G6¥aca, 4°-pa —d oAuHapAn.

:0;
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2-§. TYFpH 9M3MKAAPHHHT NTapaAAE€AAHK Ba
NepHeHAHMKYASIDAHK IIapTAapH

ATap MKKH TYFPH 9U3HK 2° KYPHHUIIAATH TE€HrAAMaAap
y=kix+b (1)
y=kax-+by ©(2)

OuAan Oepuaral OVaca, (1) Guaad (2) TYrpd YUK OpACHAALU
Oypuax xy#uparu popmyaa épmhm TOTMMADAM:
_Ja-k
B e

By (opMyaaparu crpeaka (1) TYFpH UASHMKHM COAT CTPEAKacHra
kapiu (mycbar) dynasunmipa (2) TYrpM 9M3¥K OHAAH YCTMa — YCT
TYIIrynda OypuiIpAQH X0CUA GYATaH GYpYakHU OAMIL AQOIUMAMTHHY
AHIAATAAM.

Arap ki=ka 6yaca, (1) Ba (2) TYrpu YH3HKAAD napasiea, ki-ko=-1
OYAranAa aca, yaap HepnedpuKyAdap Oyaaan. lllyspail KuAnuG, ukky
TYFPH UHM3ME NapaAreA OYARINHN YIYH YAAPHHHT Oypuyak Kosdihu —
HMCHTARPY TEHr OYAMIIM 3apypP Ba €TapAH; epHeHAMKYA4p Gyau —
mH yuyn aca Oypuak rRoadpunuenTAapH 2ca ¥3apo Teckapm 6f —
AMIIH Ba TecKapu Mimopa OHAGH OAMHHLIM 3apyp Ba €TapAu.

Arap TY¥pu 9H3UKAQD YMYMHH TeHTAaMaAapu Guaan Gepuaran
oyaca, yupa Adix+Biy+Ci=0, Axx+Bay+Ch=0 aapra xypa mapasies—
AMK INapPTH Y3rapyBavAap OAAMAATrH Koap(HHumenradPUHMHT TIpo —
MOPUHOHAAAMIHAAGH Hﬁﬂpﬁ"l'. A'bHH

4 B
4 B

YAQpPHUHT [ePHCHAUKYASIPAUK WAPTH A1A42+B13=0 kypunnuira
ara GYAapM.

Arap TYFpU uYHM3HKAAp Hapairer OYAmaca, yaap aabarra xe—
cyaimaaM, KecHimunr HYKTACHHHE TONUIN YYYH YAAPHHHI TEeHTAAMA —
AApPHAQH TY3WMATAH CACTeMaHHW eYHIIT AO3UM.

Arap TYFpU YH3HK Ba YHAQ @rmalpMran (xo, yo) HyRTa Oepuiran
GyAca, 1y (xo, yo) ByKTapaH Ax+By+C=0 Tyrpu uMsnkkaya Gfaran d
macocba KyHuAArd (opMyAd BHAaH TOIMHAAAM:

d:H%+B%+CL

VA 4B

Arap (xo, yo)=(0, 0) 6¥aca, d= | OYAaAH.
4 + B
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3-§. Alirala Ba 3AAMIIC

ABBaAry OGaHAAD KYPAHMRKH, TEKHCAUKAD HWKKM HOMa'BAYMAW
OUITa YA3UKAM TeHrAaMa TYFPH YH3HKHH TaBcudralpu. Arap MKKH
HOMO'BAYMAM TEHrAAMa 9U3MKAM OYAMaca, Yy TeKHCAMKAA Gupop
P YH3HEHY TapcrAamy MyMRKUH. Macaran, x?+y2-1=0 —aiira —

3 3 ) 2

X ¥ . Zum ; X ¥ =
HOHH, —4—+-—9~—~l ~DAAMICHH, y=2x?-napaboralu, T_MST_I —I'—

epborany TaBcugAaiamn. Sina y=3x? —kyOuK napaGoaanu, p=4x200!

I0KOPH TapTHOAM KyOuK mapaBoaanu, y=5x20% —ogopH TapruOAR
japaboAaHK  aHrAaTaA¥. AMMmo x2+p2+1=( TeHrAaMa TERMCAMKAQ
Oy TYIIAGMHEK aUTrAQTaAM, YYHKH YHH TYFDU TCHTAMKKA adAalTH —
PAAUTAH DUTTa XaM eYHM MAaBXYA 3Mac.

MKKM HOMABAYMAM MKKHHYM TapTWOAM TeHrAaMaAap OWaan
rapcuhAaHAAMIaH YU3WKAAD HMKKMHYM TAapTUOAM OIPH UMIWKAAD
AMUAGAW., YAGPHHHI TEHIAAMAcH YMYMWH KYPUHHIIAG KyHMparuda
(IHAQAM:

Ax2+Bxy+Cy+Dx+Ey+I=0,
yipa A2+BHC%0 (apHu A, B, C Aap 6Up BakTA@ HOATa TEHT HMac).

Iy Tenraama xos(phuuMeHTAGDH KHiiMaTAapura kapa® Gyt
IVIAGMEAY, OUTTarMHa HYKTAHW, adAaHafdd, JAAMICHM, IMiepOoAaHA
1a, HUXosT, HapaboAaHM TaBCH(PAALIN MYMKHH,

Arap A>0, B=0, C=>0, D=E=0, F>0 G&6yAca, Ax2+Cy+F=0
renraamMa 6ym rynaamun, A=C, B=24, D=E=F=0 6Vaca A(x+y)=0
regraaMa x+y=0 ra Kypa TYFpH YM3UMKHH aHrAatapu. buara KU3uFH
YMYMUH TeHTAaMa DAAHIC (XycycaH, aliaana), runepbora Ba napa —
DOAGHM TaBCU(PAAHAMTIAH X0AAAD.

ABpaa aWAaHAaHU KypauAuK, Aliaana TeKHMCAHKAG Gepuarad (xo, o)
HyKTapaH R ra TeHr O¥AraH Macoapd SKOMAAIIIAH HYKTAaAADHHHAT

FCOMETPHK  YPHUAMD. Vuia macoga J(.x:— .vrﬁ)2 +(y—=» )2 =R Kkabu
t3uAapm. YHAQH (X X0)2H(y 0)?=R? keauO 4ynmkapu. By mapkasu (xo, yo)
HYKTaad, papuycd R OYAran aliaana reHrAaMacHAWp. YHH aliaanaHuur
HOPMAA TEHTAAMACH ACHUAAAY.

Ymymusi TeHraamapa B=0, A=C Oyacun. YHpa TeHrAaMaHH
KYWUMAATH KYPUHULIOTA KCATHPHIIL MYMKHH;

L 2Y, H_E_z_uhrl—a;.fw_
" 24 “T24) a4
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Arap D+[E2-4AF>0 Gyaca, Ou3 Mapkasm [D EY  nykrapa,
24" 24

papmuycu _Lii_’z_z_gf:.‘.‘_’*f GyAran aliaamara oraMus,
44

Mucoa cudpatipa x2+y2-2x+4y+1=0 renraamaiin oraitavk. Yu-

Ag, pasmianku, B=0; A=C=1. DuAR TYAMK KBappaTAApD aparaMus;
(x2-2x+ -1+ +H4p+4-4H)+1=0,
(xv—1)2+(p+2)2=4.

Aemak, 6us mapkasu (l; -2) nykrapa, papuycu 2 ra reur Gyaran
alaaHara sraMma3.

Arap ymymul Tenraavapa B=0, ammo A=C, A2+B2+C20 6yaca,
TCHIAGMAAA Slia TYAMK KBaApaTAap aXpaTus, yHu ymoy |

2 .82 ~ P

D EVY D E
Alx+ ) sy L) D2 E 4 i
[x 2A) +C(”zc] 44" aC h

KYPHHMIITAQ E3UIIL MYMKMIL,

2 .

+ 2 F=8 aeiiauk. 1l
44 4C . y

AHHRARK yayi A>0, C>0 6yAcum.

S MHMKAOD YUYH Y4 X0OA 103 Depaau:

a) 6<0; 0) 6=0; g) >0,

Pasmanku, <0 Gyarappa oxuprd TeHraama Oymr Tymaavum, =0
oyaranaa oca paraT 6uTra HygTanu TaBcu(Aaiam. [y caGaban >0
XOA KM3MKPOK. By X0AAa TeHraama iy

Xy

5 e} ) g
KYPUHUINTa KCAAAW, YHAR 4= -4—, b= ok Arap a=b ©Oyaca, Oy

TeHraamMa alAala TeHraaMacura aiaanapu. OXHMPry TenraaMa Ha —
AMIOCHMANT KAHOHUK TEHIAGMACH ACHHMAGAM, YHAA G Ba b aap ynwnr

ApUM VKAApU AciiMAapm. Yopa ¢=+a® —b? | a>b peituaca, Fi(c 0) sa
I ¢ 0) saauncaunr qokycaapu, Ai(a 0), AxA a, 0), Bi(b; 0), B b; 0)
HYKTaAap YHUHI' yIAapH AeO aTarapu.

Oanunicnunr uxTuépuii M(x, y) HyKTacupaH YHHHT (POKyC —
Aapurava OyArad mMacoparap HMFMHAMCH VarapMac Ba 2g ra Tour,
H'bhHH

FIM+M=2a,  d=FiMAT2M.



¢ o
Yoy £ =“)T MUKAOP SAAHIICHHHT 3KCHeHTPHCUTETH AeEHABAU
4

i 0<e<l. Ajtrana yuyH £=0.
4-§. N'unepboaa Ba mapaGoaa

Arap (1) reHraamapa (l-§ra kapaur) A4-C<0 6yaca, yupa 6Oy
TCITAAMA TABCA(AARANTAH STPH YM3MK I'HIeploAd ACHMAAAM. YHAQ
XaM Y9I XOA 103 Gepaau: 1) &< 2) 8=0; 3) &4,

Appaa o>0 6¥AcHH. YHAQ MENnepSoAaHUHI KaHOoHHK ‘TeHTAaMa —

"HIa KeAdMU 3]

PERN X
iz =,

b
fyHpa az\ﬁ —xakukui yx, b= | 5 -maBxym Vx. Arap c=ya’ +b°
4 -

o

aecak, Fi(—=¢; 0), Fa(e; 0) ~runepGoAaHHAY (POKYCAADH, & =5 —3KC ~
&

ieHTpHCcHTETH (£ 21), d1(a; §), Ax(—a; §) —yurapn peHHAAAK.

KypcaTuin MyMKMHKM, MHoepOosauuur uXtHépun  Mx, 3}
HYKTAaCHARH YHMHT (poKycrapurada Oyaran Macodasap ainupMacH
MOAYAH ¥arapMac Ba 2q Ta TeHr: d={ FM-FiM | =2a.

Arap &=0 ©6¥Aaca, OM3 HKKMTA V34p0 KeCHOTYBYM TYFpH
GH3HKAADHW XOCHA KHAAMM3; YAAPHHUT TeHrAAMAAAPHUHY £3aMU3!

X_Y_g, Eikoo,
' a b a b

Huxoar, &0 Gyaranaa 6>0 GyarasHpary runepbdoaara KyloMa

Tunepboaa xocua 6¥aaan. YHAR

2 2 -~ .
LYo, 6= fi b= E
V-4 C

at b -
Y '
Tunepfora yuyn ymby y=i—x TYFPH YU3HKAQD ACHMIITOTA
i
BAsH(MaCHHU DASKaPaAH.
DHAH y=-f‘; ~TeCKapH TPONOPUHOHAANMK MyHocala Tl KY -
X

pafAMK. SHrY ¥kAap CHATHAA KoopauHaTa OypyaxaapuHuHr GHC—
CEeKTPHCAALDHHN OAGMH3! :
x=rcos(45*+o)= A {reosa-rsina)= L {x-y¥')
2 V2



j 1 ; 1 .
y=rsin(45°+0)= —= (recosatrsing)= — (x'+)").
V2 V2

1
Bympan 1 (¥ ) —= ('+y')=k xeauC uvkapm. By aca ()2 -(/)2=4k
oA ¥ v

THACPOOAGHUHT TEHTAAMACUAMD.
Ymby
—ax+b
cx+d
Kacp—YM3NKAM  (Pyuknusanm  Kypadaux, ynapa o0, be-ad<). By
X0AAA 11y (DYHKIASHI

£+Qc—ftd}

¢ [ d}
] e
T 34

.. d a
KYPUHHIITa KEATHPUIH MYMKAH. Arap x+—=x', y——=)' aeb Oea—
¢ €

k
I'MAACAK, SSHTH KOOpAHMHATaAapra Hucbatan y'=— -Teckapu npo—
X

HOPIMOHAAAMK MyHocalaTH ReAMO uukaaw. Dydpas kacp—um—
sukau dyarnusa c20, be—ad#0 6¥arvanpa runepboaranu radceudaamn
KeAuD YMEaAH.
Ymymuii renraamapa B=0, A=0, C=0, D=0 6¥rcun:
Cy2+Dx+Ey+1=().
by renraamanu yinGy

& _1-4_‘{5_ = —Dx- F+-‘§‘:-
aqc

2
y . FoE L D
KYPUHHITAG €3UII1 MYMKHMH. ATap xp=——+———, o= —— _, 2p=—"—
Vi A yM™ P M= W o I I

DeArMAAlTAGPHA KUpUTCak, OU3 KYHUMAATH TCHTAGMAld KEeAaMU 3,

(—y0)*=2p(x--xo).
Iy rerraama OGuaan radcudranapuran orpd ausuE napatona

AcHuAaAM, ynaa (Yo, yo) HyKTa napaGoranmHr yywpau ubopart, p—
apaboAaHuHT HapaMerpu 6¥au0, p>0 G¥Aranpa yHHUHI' NIOXYarapy

yurra. p<0 Oyaranpa sca —uanra Kaparan OYaapu. F[_a_. 9) ~napa —
2
DOAQUMHT (DOKYCH, X=_7 TYFPH YM3UK 5Ca, YHHHI' AMDEKIPUCACH
2
AEHHMAAAM,
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IHapaGoranuur ux1raépui AM(x,)) HYKTaCHAQH YHUHI (POKYCH —
fata Oyaran macoga d=x+ 2, ury Guaan GUpra yumnr AMpetpu —
2

coturada Oyaran macoda xam x+ 2 ra Tenr, niyupal kuamd, ma—
2

patoaa Gepuaran nygrasau (Qokycaans) sa OepHAran TYrpu ud -
IMKAGH (AMPCKTPHCAAAH) TEHI Y30KAMKAA XKOMAQNITGH HYKTarap —
U TeOMETPUK YPHHAAH ubopar.

DeaaTyd YTaMH3KH, KBAAPAT yuxap y=ax+hx+c XaM TeKHC —
kA napaboaany TaBcHGAAHAR, aMMO YHAQ NTOX4YaAapH ¢ 10K0 —
frra (a20), ékm nactra (a<0) gaparan GYAaaM.

5 §.(aszopa TYFPH YH3HK Ba TEKHCAWK TeHrAaMajiapM XakKHaa

bepuaran Ao(xo, Yo, z0) nykrapan yrysuu sa 7 =(A, B, C) Ber —

[Opra HepHeHAKYASID TEeKUCAUK TCHIAAMACH KyHuAardga G3uaapu:
A(x=x0)+BG-y0)+C(z—z0)=0.

Tekneanknyar ymymuid redraamMacu  Ax+By+Cz+D=0 xypu —
A ésuaapy, i =(4, B, C) BeKTop YHUII HOPMAAM ACHHAAM.

Mrkura TeKMCAUR Gepuaran 6YacHn:

Arx+Biy+Ciz+Di=0,  Awxc+Bay+Caz+Da=0,
e A4 B G
VAAPHUAT [aPAAACAAUK HIaPTH  —— =—" = - JICPIeHAUKY —
Moo By 16y
VIPAMK THaptd aca, A +B1Ba+CCr=0.

IOROPUARTH KKK TEKUCAMKHMIT KCCHTITHIT THIMFM TYFPH 9M -
mKkaal uGopar. Arap iy TYFpH 4u3uK (Y1, Vi, Z1) HYKTapaH yrea,
(i, n, p) sca AYHAATUPYBYM BeKTOpH OYAca, YHUHT TeHIAAMacH
Yoy

X-H _¥~h -4
m n P
KYPHITHIIAG C3HAAAM.

AAABHUETAAP

I. Bpicimass mareMaraka A 3KOHOMHCTOB (KOAACKTHB aBTOpPOB
nop peaarupei npod. H. Ml Kpemepa). Mockpa «Bauku U Gup-
wu», Mspareabckoe odbheaunenue «FOHWTK», 1997 1,

2. Kapaces AWM., Akcioruna 3.M., Caseasesa T.M. Kypc Bbic —
HCH MATEMATHKHE AAS DKOHOMUMCCKUX BY3op. — Mockpa, Buicnas
mroaa, 1982 r. —a, 1 m 2.

3. PYKOBOACTBO K PCIICHHIO 33AA9 € JKOHOMHUYCCKHM COAEPXKa —
HUEM IO KYPCY BICHIEH MaTeMatuky (noa peapknuen AU . Kapacesa m
I LILLKpesep, Mocksa, «2rRoBoMUAecKoe obpasopanuer, 1989 1)
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4-BOB. ®YHKLIMS TYIIYHYACU. ACOCUH SAEMEHTAP
OYHKIIMSIAAP. UKTUCOAMUETAA KYAAAHUAAAUTAH
DYHKIMUSIAAP XAKUMAA. KETMA—KETAMKAAP.
OYHKLUSHUHI Y3AYKCU3AUTH

1—§. Oyaxknus TymyHdacd. OyHKIUGHHHT GePUAKHIT YCYAAQDPH

DMYyHKIFAS TYUIYHYaCHIM KUPWUTHINAG TYUAAM TYLIYHUYaCHAQH
thoMAAAAITMAQAM,

TynAraM AeHHATaHAa 6HpPOp OOBEKTAADHHHT MaXXMYacH TYHILy —
HHAaAN. TYMAGMHM TAIIKMA 9TYBYW OOBEKRTAAD YHWMHI' SACMEHTAADH
KK HYKTaAAPU AeHUAaAM. DBUpop HMHCTHTYT TarabaAapu THIAGMM,
Harypaa coHAap TYIIAaMu, (a,b) WHTEpBaAra TCIMITAM OYIVH COHAap
TyiAaMM Ba GollKaAap TynAamra MUCoA OyAa oaapd. Arap a dupop A
TYIAAMHUHT 2AeMel T OVAca, a A, akc Xoapa a A paeD é3mMaapm. Arap
IYHAGMHUIIT OMpOpTa XaM 9ACMCHTH OYAMaca, YAM OV TYTAGM Ae
Hurapu Ba  Geard OMaan upoparatapm.

WkkH A Ba B TYuAaMEHKAHT OGupAaiiMacH (MUFPATAMCH) Ael 1yn —
AU oAeMEenTAAD TYIAAMMId alTUAAAMKH, YAADHUIL Xap OWpu xeu
Oyamaca A pa B aappan Oupopracura Terdinan Oyaaam: C=4 B.

Mkku A Ba B TYDAaMHUITl KecHHIMacu (YMyMHMH KUCcMH) Aeh
IMTYHAQH SACMEHTAApP TYIAGMMUIa AWTUAGAMKH, YAAD Xap MKKW A pa
B rymaamra Teruman 6yaapm: D=8,

Wkku A Ba B ryoaaMidar addpMacu AcO 1yHaai F rviaamia
AUTHAAAMKH, YHUHI' JACMEHTAapu A Tynaamra TermuiAg, amvo [
TYnAaMra Teruman 6yamanamn: I=A\B.

OAeMeHTAAPY COHAAPAAH TAINKUA OYAraH TYIAGMAAD COHAM
TYHAGMAAP AcHuaapn. Makrab MarcMaTHKa KYpCUuAaH MabAYMKH,

R—xakUKHH couAap TYluAaMu,

(J-pauyuonaA conaap TYIIAaMH,

Z-0YTYH COHAAp TYIIAAMM,

N—iaTypaA coHAAp TYTIAGMH,

I-dppanydoHaA cOHAADP TYTIAGMH.

By TyrnAaMAap opacuAd KyHuAara MyHocabaTAap YPUHAK:

NcZcQcR, IcR pa R=0Qul;

N={x: a<x<b}-—weema (ki cerMenT),

Xi={x: a<x<b}--umrepnan,

Xo={x: agx<b}, \3={x: a<x<b}—spuUM HHTEPBAA,

Yy=(—o0,b), Xs=(a,+w), Ns=(—00,+20), X7=(~w0,b],

Xs=[a,+x).
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heduniry MyAoxasarapaa caHad YrHAran TYUAAMAQDHHHT XaM —
dacHinn Burra yMmyMuid " opaAurn Ae ropuraMma.

Yarapmac cod aAeb dakar OurTa KHAMaTHH CcagAal TypyBYH
AHKAOPTA  alTHAapd. Arap MHURAOP OHpop Kapaéln apouTHAd
yirapmac 0¥AHO KOACa, YHM LapaMeTp AeHuAaau. TypAR coll KMH —
MOTAGPHM KAODYA KMAA OAAAMIAGH MHUKAOD Ysrapynuu Aeb aTarapH.

DAY (PYHKIHS TahpH(UTA YTaMH3,

Tanpug. Arap X Tymaampan oAuuran xap 6up x, xeX, ore—
verrra ForynaaMAaH oAnuran owrra y, ve Y, saeMenT 6Upop KOHYH
CKH KOMAR  CpAAMEAR MOC KeAca, Y Xoapa X Tyuaamaa  y=f(x)
(pynkis Gepuaran AeHHUAAAU.

VHAG X—3PKAH Y3rapyByH, y-0pKCH3 yarapysBuiu Ael 1OpHTHAA-
\M, [/ ota MOCAMK KOHYHM GKH KOMAACHHW aHPAQTAAK.

N—pynkupsaavnr Gepuauin (AaHAKAQHUIL) COXacH, Y—(pyHK—
HMSHKHT KEUMaTAap coxacd, Arap X TyuAaM Xagkuaa Xedu HHUMa
\euuamaran 6yaca, A rymaam Aeduaradaa f(x) dyukuus yayn ap —
IYMOIT X HHIP KOU3 KHUMaTAap TYIAGMU TYILYHHADAH,

Macaaas, p=e* +5-x (PYyNKIOMAIUT  aHMKAGHULT  COXACH
(oo S]. X MaxCyAor MHKAODHM OYAraHpa anudkKAQUuMIn COXacH (~0_. 5],
1Y AGAH.

Myargarap acocai 4 Ta yeya 0Maad OepuAapm:

1) Anaanmux ycya. Bynpa dynknus Ourra éku OHp neda
ihopmyaa EppaMUpa DepUAAAM.

Macaran, y=e*+45-x; Vz{ x,x20, |

: x—-2.x> 0.

2} I'padgpuk ycya. Dynpa (pyHKUMS TCKHCAMKAATH rpadurua &p—
WMHAD DepUuAapy.

3) XKagpaa ycya. Bynpa yHKIHS apryMenTHHUHI' KHEMaTAG —
M. YAAPIa MOC OPAMHATE KUEMaTAapu XKapBaaw KypuHulnupa 6e —
pHAAAM. By yCYA MKTHCOAMETAQ yupaiipu. Macaran, TYypAM HWHMA—
VIpAa Y KK Oy MKTHCOAME KYPCaTKHd KMHMaTAapPH.

4) Cya 6uaan Gepuaumi ycyau. Macanan,

S0 =1

l,arap x -parn.
0, arap x -uppar.

6yaca.
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2—%. OYHKIMSAAPHUHAT ACOCHH XOCCAAIDH.
IaeMeHTAp HYHKUUAAAD

- DYHKIMAAAPHUET COCHH XOCcarapd KYHRUAATHAAPAAH Hﬁopa'r ]
1. XKygpm Ba moxauru,
S 2= ()~ pymenns xydr,
S )= —f{x)- dysxmus voK.
2. Monomorauru. Arap xi<xz, xieX, xeX 6%1‘&1{,&& Sl < )
Gy¥aca, y=fx) dysruMa X oparwkpa ycyeud, f(x)» f(x,) O¥aca,—

KamamwByn pAefiaapn. Ly xoasapaa y=f{x) QYHRDHR MOHOTCH
(AMEPOFH, KaTEHH MOHOTOH) AeD I0DUTHASAN.
3. Yergparanranank. Arap myspail M>0 cod Mamsxyp, O¥Aca-

KM, |f (x]_ﬁ M,¥xe X, Teurcu3auk ypunau 6¥ace, y=f{x) dyukigs

X OpaAMKAR HETAPAAAKTan AcHUAGAH.
4. Aappuiiruk. Arap Gupop T=0 Y9yH x € X, (x + 1) e X' 6yr—

rataa ymoy
SO T)= 1)

TEHTAHK YpUIAR O¥aca, ¥y fix) dyuakuua T paepan paephiil QyvHEOHA
aciiviaaau. T AQBpAQD MUYMAZ OHT KUIHK MycOaT KUUMAT HC KH4UK
MycOar pAaBp ActHAaAW. OARTAA, KHUCKAYA AQBDP AeHHATaHAd SHE KHYHK
MycHaT AABD TYIIVHHAAAW. y=sin X (PYHKUUA YeyH T =2,

Dapu Yy Ax), xe X, ye Ydynkuus Gepuaran OYacub.  Arap
¥, ¥y € ¥, HHII' Xap OAp KWAMaTHra Xx,x€ X, HUAr GurrarniHa KHHMaTH
MOC KEeACa, YAR aHHKAGHIAH x=(p(y) (byHkups Oepuaran y f{x)
(hyHKIHsra Teckapy QYHKIOPS AeHHAQAM B OCKH GeAruAdlrap €p—
savpa x=o{x)= /7'(x) kaOm ésmaapu. Macaran, y=¢" (pyHKIuara
reckdpi yaruu® x=I y, 2 1 =In x, G¥rapd,

Mxruépuil KaTeMil MOMOTOH (PYHKIMA YYYH TecKapl pyHKUuA
MaBXYMMUIHHA BCOOTAAIH MYMKHH.

MypakkaG QyHKEHA TYUIYHYACHHK XaM KupHraMmus. basra
y= f(u), wel/, yve Vdiyakuus Sepuaran 6¥acui, Ly Ouaay Gupra
w=qglxhxe X,neU (PYRKURT XaM Gepuarad Gyacun. Yepa y= f{p{x)}

Mypakkal diyrxuua aciimaaan, Macarad, y=e* Mypakkal QyHKIHS,
QyHRY VHH y=¢",u=3Xx pe0 SIUUI MYMKHH.
Acocu¥ saeMenTap OVHEKIHAAALD KYHUAATHAGDAAH HEODAT:
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Dy=x", neN; 2) y=x", neN; 3) y=4/x, neN, n>1; dy=a*,(a>0, a=l);
3 5) y=log,x, (a0, a=l); 6) y=sinx; 7) y=cosx; 8) y=tgx; cosx=0;
i 9y y=ctgx, sinx=0; 10) y=arcsinx, y=arccosx, y=arctgx, y=arcctgx.

Acocnit saeMeHTap (DYHKUMIAAP €pAAMHUAA AHTHM (DYHKIHAAAD
MKKH YCYA OMAAH XOCHA KHAHHAAHM: a) arre0pank aMaAAap &paa—
MuAQ; §) Mypakkal QyHIKOHAHA XOCHA KHARIL EPAAMHEAR.

Tanptigh. Acocuii saeMenTap DYHKIKAAAH YEKAW COHAATY ar—
1eOpaMK aMarAdp Ba YEKAH COHAATM MYPAakka® (yHRIHS XOCHA
KUAMHL aMaAll €pPAAMMAR XOCHA KMUAMHAAHMTAH (YHKUHAAAD FAe —
MEHTAQD (PYRRUHAAAD ASHHAAAH.

Macaray, ymoy
" Ie x— 5
p=qfsin® x+5 + 225 5
\Ex+23'

(PYHKUHS 5AeMeHTap (YHKLIMAAMP. AMmo y=|x|, v=[x] (¢ awmar
OYTYH KWCMH —aHThe) (PYHRKIKAAGD HOSAEMEHTAP QYHKIHMIABPAMD.

DaeMenTap byHKDHAAAD aAleGpadK Ba HoaareGpauk (TpaHc—
IEHACHT) (pyHKimgrapra OVAHHAAMN.

Asrefpak QVHRKBHA AeG apryMeHTH YCTUAR YeKAH COHAQ aa—
reBpadKk amMasrap OaapuAral (pyHkuMara airHaaal. Byhaaft pyHK —
IHAAGPra KYHHAATHAAD KHPAAM:

{) 6yTyH pauoHar QiYHKUFA (KYIIXap 6KH TOAHHOM):

y=aox"vaux" 1+ 4+, x+a,

2) Kacp-pauHoHaA (DYHKIUA-HKKH KYIXap HHUCGATH;

3) uppanuoHas PYHELUHAA (APTYMEHTAIH HMAAM3 WMKADHUI aMaArl
fop OyAraHaa). _ _

Xap OMp HeoaAreOpHK hyHKIMA TpaHCLIEeHASHT (hYHKIHA Ae—
Hirapan. TpaHCHeHASHT (OYHKIMAAADTA KYDCATKUYAM, AOTapPH(MMUK,
TDRI'OHOMETPUK, TECKaPH TPHTOHOMETPHK (hYHKIHAAQD KHPaAH.

3-§. MkTHCOARETAA KYAAAHHAAANTAH (BYHKIHAAAD XaKHAA

DYyHRKITHAAAD RKTUCOAHSTAG KEHT KYAAAHHAAAH.

Iy y=e", n>0 peMorpacmapra KYAAAHMAAAMTAH, MaABTYC dvHK —
UHACH Aef aTaraAMTaH (PyHKIHSA;

?) y=ftk) ~yprada MeXHaT YHYMAODAMIH, £=KYDOANAHTAHANK;

3) Taral ymrumacy: @) y=kx+b, k<@; &) y=4+b, 4>,
. .

4) ragaud dyarngsacu: a) y=kx+b, k>0; 6) y=aJx +b, a>0;
5) MIAQG YHKApHIH (PYHKIMACH; )
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6) TYpAM ToBapAapra OYATaH TaraOHUHI AapOMaara GOFAMKAM
dbynknuacy (Topakeacr A. pyHruusasa

BuTra KOoOpAMHATA CHCreMacdAa Hapxra HucOaran TaAad
TakAu() QYHKHUSAGPUHU KYPHACA, YAQPHUHI KCCHIIHIT HYKTQ
arap HYRTacH (ToBap peaAMsaling 6¥Aapuras XoA). YHUNr aGeuuc
CcacH 5ca MyBosaHaT Hapxu GYAapM.

4-§. CoHAM KeTMa-KeTAMKAAP Ba YAAPHHHI AMMMTH

Tavpud. Arap xap 6up HaTypar CcoH n ra GUpop KOWAR 8K
KOHYH €ppaMypa (pagaT OUTra @, COM MOC RYWMATAH OYAca, yHAH
fa,} conam KerMa-KelrAMK OGepHAran AeMuAapu Ba y KyHMAarug
CaUAAAU:

)0 Aty ey iy

Bonigaua airranaa, meu Kemauxemux HATYPAA apryMenTAR
tpynknusaaup: a,=f(n) Yopa ai, az, ..., @, COHAAP KCTMa—KETAHK XaA —
AGPH ACHHAAAH.

Mucoanap:
1)2,4,8,..,2n, .;
2ils Ladiemesy L
oL L1,
2"3 n
3 2 5 4
= "
4}0 2 3‘ 4 5) :!‘]J, = ]

Tavpug. Depuaral {¢,} KerMa—KeTAMK Ba .1 COH yuyl WXTUEPU |
(xoxaaranva xyauk mMycoar) con £20 Gepuaraiipa xam urynpai N (N=N(g)
HoMep TormuAcaku, 12N Gyarasaa.

|a,,—A |<£
TEHTCHBAWK YpHHAH OYAca A coH {a,} KeTMa—KeTAMKHMIT ARMHTH
AciMAaar Ba lim a, =4 RYpPAHHITAD E3UAAAU.

-y

AnMprra ara 6YAran KeTMa — KeTAMK SRUHAAIIYBYY, AKC XOAAQ,
~Y30KAQIUYBYU ACHHAIAH.

Mucoa.  jim [+£‘_ll"_]:| OKAHMHM  HCOUTAQMMZ,  Yipa A=,

T n

1
<p AAH —<g=>p> e KeAud UMKaAn.
n €
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-l; WU LY MpFILITE ) AL GWULELLILAL RS 0T W Fsuuiagaie
-]

VKAPHAAAH,
5—§. OyHKIHAHNHE ARMHTH

\rap y=fix) dpyuxmus Ba 4 COH YYYH Xap KaHAal

>} Gepuaranpa xam InyHpal myctar &0, (&

TYMEHT X HUHI Xo ra TeHr G¥aMaraH xaMaa ymr€
|x—x0|<§

- KAHOATARHTHPAANTAH Sapya KUIMaTAapH yuyr
| fey-4 <&

Jxapuaca, A coH y=f(x) GYRKIHIHBAT apTYMEHT

AATH AMMMHTH AeliHAaapu Ba lim f{x)=A xabu éaun

X—r Xy

PYBUH X HHHI' X; [da YHAAH KHUMK OYVAHO (x<x
AMHT KApaAca, YHAG QYHKIUAHUHT 981l AUMHT
1 MYMKHH. Arap y1Ia AMMUT MaBXYa Oyaca,
:4, ( Iim JSX)=A ~YHU AHMHT) KQOR E3HAAAH.

A= X+

2z
1 1) hm X2 =-2; 2) lim GHl) =
=0 x—] . x5l x2+[

Arap y-f(x) bYHKUHA Ba 4 COH YIYH HXTHEDHH
>( GepUAraHAd ¥aM uYHpaaH MycOar con S>0
HUHT [x[>S TEeHICH3AMKHH KaHOATAAHTHPAAMTAH

gyH [ /(x)- 4 <& TeHrcusAMK Gaxapyaca, 4 coH
K KINOPAAH 9eKCH3ra) MHTHAFGHAATH AMMHTH Ag)
kalbu E3nAaAH.

IEPH(p -0 A fn) HUHT AUMHATHTA XaM TaaAA

l+E
n+2 1. 1 =g

v 1) liny —= = lim — = — lim =0
[ T | “_an--]- 2 w=elt
H
2

5+x 2J§+(J_) T+im_]_

-Xx .\:—H-no .J— (J—) x—->+m“}“_l

X
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6—§. AMMHTAAP XaKHAa acoCHH TeopeMaaap

@apas kUAaUAMK y=/(x) Ba y=@p(x) QyHKIUAAAD YyIYH KyHRAQTH
AMMUTAAD YpHHAM OVAacuH: lim f(x)=4, lim @(x)=B (x—w GyAran
X2 X2

XOAAA XaM). AUMHTAAD ¥AKMAAIM ACOCHHA TeopeMarapHy WcGoTCH3
KEATHPAMH3!

1. Oyurnua GuTTapaH OPTHK AMMMITA 3ra 6YAa oAMamiau,

2. Yerau corparH (PYHRIMAAADHUNT aAreOpauK WHEMHAMCH AW —
MUTH 1Ty (DYHKITHASIAAD AUMHTHHHHT aAreOpamk HWFMHAMCHTA TeHT,
ABIA

lim [[(xX)+e(0)]= lim f(x)+ Im @x)=A+B; Lim (¢/(x)=c lim f{x).

K3y ) Es ] X——b&] .\'--—)Xﬂ JC—}XO

3. VUkRY yHKOMA KYNAUTMACUHEMHED AUMUATH 11y yRgiusAap
AMMMHTHHUHNT K¥TIalT™Macura Teml:

lim [f{x)p(x)]=A4-5.
B

4. VKKP YHRUMAHMAT HACOATA AMMMTH 1y QysKuuirap |
AVMUTHHUHT HACOATHIA TEHT, STEHN

lim f(x)
LI O

ey () lim @(X) "B
XrXy
5. Arap lim flu)=A4, lim @(x)=u, Oyaca, lim flg(x)]=4 O¥rapu.
bty Kby X2 Xy
6. Arap x, HygTanunr Gupop arpodmpa (sHE O5)={x: [_r—.ra’<a},
J0)<¢(x)) 6yaca, y xoapa lim fx)<lim ¢(x) Tenrcusauk Ypunau
Xeray XXy

OYAaaM.
Teopema . Arap {a,} KerMa—KeTAMK MOHOTOH Ba YerapaAaHraH
OYACa, VHAQ UIY KeTMa — KeTAWK AMMUATHTA ara OYAaAU.
Teopema. Arap xo HyKTanusar 6uapop O4x,) atpocdhupa
S R<Yx)
oyano, lim @x)=4, im p(x)=4 6§aca, yrpa lim f{x)=A 6yrapm.
] XXy Mg

7-§. Aoxoru6 AMMHTAAD

L. Yoy
i sin X =1
-0 X
AUMHT OUDUHYY KOHKUD AUMHT ACHHAAAMU,
2. Ymboy
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hm(| + ~e, e~2,718281... (uppan, con)
nu)u:k_ };J
IMUT UKKHMHYY QOKORKO AMMUT ACHUAAAH.
Bus sia MKKHTa MnyM AMMMTHU KEANTUPAMU3:
¥ + " -1 _

im L —lna h a
x50 X x

8-§. IIpoueHTAAPHUHL Y3AYKCH3 KVIIMAHUINN XaKHAa Macaaa

Bankka (o cyM OMOHAT KyHuaaau. YHra Xap HuAu p% KYTTHAUO
IYpAAH. [ MMAAQH KeHUH OMOHAT Heva cymia erapr?

Euunr. Bup unman KeluH oMouart Q1—On+Qu =0 1,___}
100 100

cyM OYAaamM. VIKKU HUApaH KeHUH 204,

0r= 014 2 )40 *m) 105 =2 ﬁﬁ] cjmra etap.

DUAK { HMAAAH KCHUHTH OMOHATHH XUCODAaMl MYyMKHULL:

r
O= (O P | ey
U= U (HIOU] YV

Ardp OMOHATTA HPOUEHTAGPHH GUp HuApd n MapTa Kyumo 1y -
pHACH, KEHHHIH OMOHAT MUKAOPH
nr
Q= Qo142 CyM
100n
.8
oyrapn. byliaan n—>wpa O, =0,e™ Keaud 9HKapm.

OHAM AHMK X0AHH KYpalauk: pacTAaG Gankka 10% AMk KuAnO 6
MAH CYM KYHHATaH GYACHH. 5 HHAAQH KedWH oMoHaT KaHda Oy —
AMINKUUKA ¥UCODAaRABK.

-6 (148 e 1) -6
QS“("(H'IUQ =6-{l+75) = m‘
Arap xap 3 oiipa mpouenTAap KYuMAub Typca, Qs oy xucobaant

0 G4 20
YayH p, = .{H_L,) =E{,+L) HH TOIMIT Kepak.
’ 100-4 40

:316 1 MA1LCYM
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9-§. OPYHKIHAHHHY Y3AYKCHIAMTH

KUHMAHHOP Y3AYKCHIANIHY TYHIYHYACH MaTeMaTHK AHAANS—
HHHI aCOCH# TyIyHYarapyAaH 6upy. :
I-mavpug. Arap y=/(x) dyHKuus Kyituaaru 3 Ta: -
1) xo HykTapa aHUKAQHIAH (TLHHE [(x0) MABXYA);
2) x> x, Aa yeKAM AHMHTTa 5ra;

3) lim f(x)}= f(%) mapruu KAHOATAQHTADCA, v=f(x) DYHKUHA xo
X3

HVKTA 3 CH3 ACHUAAAH.

2-mawpugh. Arap y=f(x) GyHKUHS xo HYXTapa aHMKAQHIQH OF —
AND, APTYMEeHTHHHI YSKCU3 KHYNK OPTTHPMACHTA  (PYHKUUIHAHE
HEKCH3 KWYHK OPTTAPMACH MOC Keaca, y=f{x) MpYHKIHT xo HYKTaAa
Y3AVKCH3 AeHHAAAY,. ABHH

LE:E:O AJ = Aliglﬁ[f(\) + A'&) - f(‘f)] ={},

Arap y=f(x) QyHKIHA X HYKTapa y3AyKcH3 Gyamaca, vy oIy

HYKTaAa Y3AYKAH ACHHAAAH, X HYKTa 2Ca Y3HAHIN HYETacH ael
WOPUTHASAH. BUDHHYH Ba HKKHHYYH TYP ¥Y3HAWLI HYKTaAapH MaB—

KYA Arap ysuAMDl HYKTACH X0 AQ  Gm f(x}~ lim J(x) aHupMa
=2k a0

dekAM OyAca, HyKTAAGrH Y3HAMIT GHPUHYM TYp, akc %0AAE —

HEKHHYH TYD yau TACH ASHHAAAH.

10-§. Hykrasa Ba KeCMapa y3AYKCH3 hyRKUMSAQDPHIHF
xXoccaaapu

l. Arap y=f(x) Ba y=g(x) (byHRmHAAAD x0 HYKTAAQ Y3AYKCH3
G¥ACA, YAGPDHWAr HHPHHAHCH Hx)+e(x), xymaiTtmach Vx)@(x) Ba
HHCOHaTH {;—x;—((p(xb)?‘: 0) XaM xo HyRTapa y3AyKcHa GYAAAH.

X,

2. Arap y=f{x) GYHKUHS X0 HYKTapa Y3AYKCHZ OVAME, f{xo)>0
GyAca, xo HYKTaHHHT LXYHAQH arpopu  Os(xn) MaBRYAKH, YHAQ
S(x)>0 Gyrapn.

3. Arap y=flu) ¢yHKIHS w0 HyKTaaa, u=@(x) DYHKDHA 3ca xo
HYKTapa y3AyKCH3 OFAca, mypakkal Qyskuas y=f(@(x)) xaM o
HYKTAAQ Y3AYKCH3 GYAQAM.

By xocca lim f(p(x))y=/ [ lim q,{x)J KYPHHHLIAQ 83MAQAH.
X=r 2y R .
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Arap p=f{x) pyuknps X opaAMEARTH Xap OMpP HYKTaAd Y3AYKCH3
Oyaca, y X ODAAMKAQ Y3AYKCH3 ASHMAAAHM. AKcHH4Ya, arap y=/(x)
(hynkous X opaAMKAd y3AyRcH3 6YAca, YHMHT Xap OUp HYKTacHAQ
VIAYKCH3 GYAAAH.

Dapua saemenTap (DYHKUMAAAD @HUKAGHUIL COXaAApPUAa Y3 —
AYKCU3AHD.

KecMapa  Y3AYKCHM3  OYAran (pyHKIMSAQpPUHHI XOCCAAAPHHH
KCATHPaMKU3:

I. Arap y=f(x) dyuknus [¢, b] kecMapa y3aykcus OYaca,
woapa my yuruusa {a, b] kecmapa yerapasadran Gyaapu.

2. Arap y=f(x) dpynxuus |a, b] KecMapa y3aykcus Gyaca, y mry
KeeMaAd Y3UHUHT 3HI' KHYMK KUHMATH m ra pa SHI Karra KMAMaTn
U ra sputrapu.

3. Arap y=/(x) dyyuxkuust |a, b] Kecmapa yaaykcus GYAMoO, fla)*
(0)<O OyAca, y XOApQ LIYHAQM Z;,E(a.h) HYKTa MaBxKyAKH, f(c",):{!
OYAGAM,

AAABHETAAP

1. Bricumasi MaTeMaTHKa AAf 9KOHOMHCTOB (op pep. npod.
| LILKkpemepa). Mocksa, «banku u Oupxu», M3paresnckoe obpe —
amHenue «FOHWUTW», 1997,

2. Kapaces AWM., Akciotuna 3.M., Capeanena T.M., Kypc Bbic —
HICH MATEMaTHUKU AAS OKOHOMWYECKMX BYysop — M.:Beicmiasi mko-
Aa, 1982.—4.1m 2.

3. Macaryrosa P.B. MareMaTHka B 3apa4ax AAS 3KOHOMHUCTOB,
Tamkent, «Ygurysaus, 1996.

4. PYKOBOACTBO K pEIIEHHIO 3aAa4 C IKOHOMHYECKHMM COAEp —
aHUeM Mo KYpCy BBRICITEH MaTeMaTHRU. (Mop pep. A. W, Kapacesa
1 H. 1. Kpemepa, — M.: DkoHoMHuueckoe obpasopanue, 1984.)

5. Asaapos T., Mancypos X., Marematuk anaaus, [ (1994), 1l
(1986), TomkenT, « YKATYBUMY.



5-BOb. XOCHUAA

1-§. Xocupranunr raspudu. CPYHKOHAHHHD Y3AYKCH3AHIH Ba
AutdepeHnHaAraHYBYAHAKUTA OpacHAarun OOFAaHMIN

XOCHAQ TYIYHYACH MaTeMaTUK AHAAM3HUHI 3AT MYXUM Ty
HyHJaAapUAAH OMpH, YHUHBT TaTGUKAapY ACHPACH JXKYAQ KEHT,
Bupop X TtymAaampa vy=f(x) dyHKUHA aHUKAQHIGH Ba XGE
Oyacuy. 1y xp ra Oupop AX opTrdpMa OepaMy3, S'BHH Xot+AX,
AnBarra, (xe+AX) eX 6faran x0a Kypuaapu. Cynrpa flxg) Ba flxp+Ax)
AapHy xucobradiMus. Ymoy
Aflxo)=Ay= flxo+Ax)-fxo)
aliupma QyHKIUS OPTIHPMACH AeHHAAAH.
Tampug. Arap ymody
lim SCo+ A%~ f(%)
Ax-all Ax
AMMHT MaBRKyp OYAca, yEM y=/(x) (hysxnusaai xo HYKTapa OAMHTAOH
XOCHAACH Aetinaapm Bay’, [{xo), 9 xabu GeATHAAHAAM.

dx
AeMak,

o= lim Gy +A9 - f()
Ax-»l) Ax

QOYHKUMAHHAT 6GUPOpP HYKTAAATH XOCHAACHHM TOHUIL YHH
Aupdepennuasram Acliuaapn. Arap yakous BUpop xp HYKTAAL
HEKAHM XOCUAdra ara 6¥aca, yHAa (PyHKOMA Ury Hykrapa Audde —
PCHIMAANGHYBUM AcHUMAAAM. Arap (yHKOMS OHPOpP TYIAAMHUHL
xap 6up Hykracupa puddepennnasranyBun 6¥aca, yuaa hyaruys
TYIIAAMAA AHDEPEHIHAANAHYBYH ACHHAGAN.

Capoa: (YyHRUHS Y3AYKCH3 OYaca, y auddbepernuassanysumn
OVAaAMMU? YMyMaH, (PYHKUMS Y3AYKCH3AMPH Ouaan Audpdepen —
MUAAAGHYBIUAUTY opacupa Ooraauuil Gop. By Goraanuimn KyUuAara
TeopeMa OHAaH HpopAdAAHAAHN,

Tecpema. Arap y=f{x), x€X d¢ysrnus x,eX HyKTapa Audgy—
dhepennHasranysun Gyaca, y 1y HYKTapd Y3AYKCH3 OYAapu.

AMMO TecKapucH, yMyMal aiiranpa, TYFpH aMac, sbHH Oupop
HYKTapa y3AyKcu3 6yaran yaxups ury HyKrapa audpdepeniuan —
AanyBud 6¥Aunmm mapr sMmac. Macaaan: y=lx—a| QyHRIASA X=a HyK —
TAAQ YSAYKCH3, YYHKH chlf}}‘ |x—a}=0; ammo Oy (hynknus 3=a HyKTapa

auadhdepenmuarranysyy amac!
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Hlyspai kuauG, dyarnus GUpop HyKTapa aAudepeHnuasra —
Iysuu OYAHIIM YYYH YHUHT Y3AYKCH3 OYAWIIM 3apyp, aMMO eTapAd
MAC.

MaremaTika TapAXHAAQ Y3AYKCH3, aMMo OMpop HYKTapa Xam
withdepeniaranysud  OyaMaran  (DyHKIESIAAD MabLAYM, AHHKDOFA
yHpai xoccara ora G¥aran 4 ma QyHKIES KypuATal. YaappaH 3 Tacu
vauixyp oaumaap: BA.Bau-aep-Bapaen, K.Belepmmpace, B.Boabnano
IOMOHKAAH, 4-cH aca 1982 fmapa 10 cund yRypumcu rpysu Aaria
MITPeMHAZe TOMOHMAAL sipaTuaran ('Keamar”, 1982, Ned).

2—-§. XOCHAGHHHT reoMeTPHK, (PH3HK Ba HKTHCOAHMH MabHOAADH

XOCUAGHWHT TEOMETPHK MabHOCH: YKI(X) arpM 9M3ugHBOT (X5 V)
HYKTACHAD YHTA YTKAJWAraH YPUUMAHWHD (arap ypuiMa Mabxyp Oyaca)
nypuak koagpgpuupentd. I'(Xg) xocuaany anraaraam. Ly (xg, vo) HYKTaaa
VIKASWMATAH YPHAMA TCHIAAMACH KYHHAAIMYA E3HUADAM:

y-yof' (Xo) (x—Xg).

XoCHAAHUAr (PU3MK(MEXanuK) MabHOCH: UYA s(t) par BakT Gyifmua
OAMHIAH XOCHAa TCIAMKHU anraaTapd: s'(lp)=v(lp), resaux v(t) Apu oaunTan
XOCHAA Te3AAUMITTHH aHraaTaam: v lg)=a(lg).

XOCUAGHUHI' MKTUCOAMI MabHOCH: MIIAAD YMKAPDHMATAH MaxCyAor
XAKMM U(t) AaH Bakr OYiiMYa OAMHTaH XOCHAd UIY MOMEHTAAUdM MexHar
YHYMAOPAUTHHU OHAAUPAAH.

Xocuaaruar GOIMKE WKTHCOAMNH MahHOAAPU XAKHAA KEHUHPOK sHa
ryXTaraMus.

3-§. Auddeperguarsaim KOHAAAAPH

AuddepeHnasrant KOMAAAAPY KYHHAAIMAAPAGH ubopaT:

1. ¥arapMac COHHHHI XOCHAACH HOATA TCHT, A'bHHU ¢'=0.

2. APryMeHT X HHHI' XOCHAACH 1 ra TeHT, SbHM X'=],
u(x), v(x)aap puddepennuarranysuy QyHRIugIAap OYACHH:

3. Yexau comparu pAudepeHIHarranyBum (PYHKIUAAGD WH —
FUHAUCHHUHAT X0CHAACH KYIIUAYBUYMAAD XOCHUAAAADHA HHKHHAMCUTA
TeHr, S'bHH

[i H; (-\‘)} = if(i (X ((“'5'1’}’2&'4"1-‘*\

4. Mkrura pudepernnarranyBud QyHKIHA KyHaluTMacd X0 —
CUAACH KYHMAArE (hopMyAsa OuAaH XHCODAGHEAM!
(uv)=u'v+v'u.
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Hamuncanap: V) (cny=ct';

2) GevwY =u'vwtuy W’ ' :

3. Mxxura audpepeHIHAANAHYBTH cpym(m{a HHCOATHHHHT X0-
‘CHAQCH KYHHAAIH9a XHCOOAAHAAM:

( u) u vy’
Mucoanrap. 1)]{x}=3x~ ixt f’ {x) =3+}17 :
2
) 2) Jix)=2xe™, fx=2]e " —xe*}=2¢"(1-x).

4~§. JreMeHTap DYHKOHAAAPHHHT, TECKapH Ba Mypam(aﬁ
: (bynxununapnnﬂr XOCHAACH

1
1. (logax)’z — ( L e
tinag

2.(a )"d‘hla (e Y=e", (a )’—a"lnaﬂ
3. M= (Y=
4y , yme? R
V= o))} =[] (¢ )+ o) /1) |
J(x)
Demarma. y=Inu(x)-AorapHdMUK PYHKLHS, PaBLIAHKEH, y = (x))
WX
OYHH AOTaPU(BMHK XOCHAQ AeHHAAAH BA MKTHCOAMETAA KEHT K¥A—
AQHHAAAH. ”((’;) PYHKHHAHY  (DYHKIHA ye.lapr»mmmmr HUCOUHA
HX i
Te3AHTH €K# (PYHKIUAHHHT V3rapull CypPBbaTH AeHHAAAM. BYHAaHE
GYHKONA 3AQCTHKAHTH TYUIYHYACHHH KeATHPHHIAZ OWAAAaHM-
AQAH.

5. (sinx)'=cosx, (sinuyY=cosu-u";
6. (cosx)'= —ginx, (Cosu)'= ~sinu-u", _ _
7. ()= e {tguy= —-'— W L

COS X COS ) T
8. (ctgxy=-—L_, (ctguy= ~__’,2m o'

sin"x sinTu
9. (arcsinxy=__% | (arcsiny)'= W
- o \/l e
10. (arccosx)y'= -1 __ (arccosu)'= —_L;
J1-a7 Y L

4R



1
11. (arctgx)'=— =, (arctgu)'= T
I+ x I+u
. u
. arcctpy)=——"—5.
|+ x? (arcctgu) 14’

Mypakra® (hDyHKIUAHUANLD XOCUAACH KYHUAA WY XUCODAAHAAM:

= W), yo =L iy
Macaran, y=e*, y'=e™-(5x)=5¢",
Arapy=flx), xeX (pyuruus yaym, fi {x)+0 6yaca,
x}.’=~ =
Yy
(hopMyAa CpAAMMAAL_TeCKAPH (hYHKIUI XOCHAOCH XUCOOAAHAAN.,
Macaran, y=e". x,/= | 1 le™
F = ‘)\ —
e Se 5
1 K1

(5x=Iny, x= 5— Iny, x,’ ._S_ . S = 595'.‘- ).

12. (arceigx)'= —

5-§. XocHAaHHHI HKTHCOAHETAA KYAAAHUANINY, DYHRIHS
3AACTUKAHTH

XOCHAA TYNIYHUACHAAT UKTHCOAMETAA Kenr (oidparafurapm.
XOCHAa SpPAAMHAQ MKTHCOAMI JKapaSHAAPHH 'TeKITHPHIIAA MYXUM
axavusrra ora 6yaraparran (PYHKIMS OAACTHKAHMIE TYUTYHYACH KW —

[)H'I'HMI,A,H.
y=f(x) pynrnua AuddepeniasranyBuy OYACHH. YHAQ

AV —pynkipsananr HUCOui yarapuim,
Y

AX _aprymertHuHr HAcOWi yarapuimunm GeAruaas, ymoy

X
i Ay :\.\'\
lim | — 1= |
Ax-»f ¥ _x,)

AMMWTHM XMcoBAaiiMH3. Arap y MamxXya OyAca, yia AMMWATHEH
y=((x) (OYHKIMUANMHT SAACTHKAUTH ACHUAGAWN Ba
ffx(y)m%. ¥

KaOu DeATHAAHaAM.
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Ly dopmyaa €pAaMBAa SACMEHTAD (PYHKIHUSAGPUUHT DAQC —
THKAMIHHE XHCOOAAIT MYMKUH,
(DYyHKUMA IAACTHRKAMTHIWHT Ga'hbiu MYXUM XOccarapuuu éza—
MH3:
1°. Enlby)=ELv);
2% Bpy———
) 5

30 Efp)=I () +HE ()
1

40, I = |=E(u)-Ev);
v

UE (1) + vE(v)
Ay ’

5°. Efu+v)=

DaeMentap QYHKUMAAADHHHT DAACTHKAUTH!
. F{x™y=a
2. EaY=xlna, L(e")=x;
3, Efaxtb)= "
ax+h
4. E(sinx)=xcigx;
5. F{cosx)= 3 xtgx:

2x
6. Eftgx)=-"";
(tgx) sin2x
e = 2x
1. I (etgx)= ~— g
sin2x

8. I (arcsinx)= . x
2 -
41— X" arcsiny

9. F.{arcigx)=— .
R (1+ .'-.j)m'c{g,\‘

6-§. Audpdepennuas XRCOOGHUHT ACOCHA TeopeMairapu

hyhupa 6us pudphpepennnar XHCOGHULT ACOCHE TeoOpemMara —
pyUlld  KeATHpaMu3  (McOOTCH3), yAdp MKTHCOAMH KapaéHaapiiv
Ypranuiipa Myxum axamusra sra,

Pepma meopemacu. Arap X r¥niamaa pndepeniuasranynsug
Oyaran y=f(x) OYHKIHUSA 1y TYHAAMOUHAT UYKH IHYKTACHAQ Y3UHUHT
OHT KATTa KM DHI' KMUKK KUAMAaTHIA HPAINCA, YUAQ HIY IYKTapa
(PYHKIHME XOCHAQCH HOATA TEHT OYAaAm, SBITH f{x)=0.
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i x

Poarr meopemact. y=f{x) GyHKUHS KyHHAAIH WAPTAAPHH Ka—
HOATAGHTHUPCHH:

1] {a, B] KeCMaAd Y3AYKCUS,

2) [0, b) uuTepBaspa AHMpepeHIHAAAGHYBYH;

3) Aay=f(b).

Y XoApd KecMa HMUYBA@ KaMRhpad OHTTa imyHaalt Se(qb) HyETa
TOIMAGAMKH, TIY HYKTaaa f{2)=0 6¥rapl

Aarpanx meopemacit. y=f(x) (pysrnmmns KyHHAATH LIapTAApHM
KAHOATAAHTHPCHH:

1) [a. 6] kecMapa YIAYKCHS;

2} (a, b) vaTepBasra AM(MpepeHIMarAQYBUH.

Y XoApd KecMa HYuAl KaMBAa GH'I'!d wyHaal fela,b) HygTa
TONUAAAHKH, YHAQ YUIOY

f'(cf)=%t$, (@t fiB-flay=(b—a) £15)

TEHIAHK ¥PHHAM OVAaAH.
Xocuha épaaMuaa OALIH X0AAGpAA (DYHKIHAHUHT AUMUTH OCOH —
I'HA XHMCOGAGHAAM. )
Aonurask KoHaacua: arap LLIT}f(.V)ZG (Bxn fo0) Ba I‘!E:ga(xFO

(exu too) 6¥Aub, x=a aa f{x) Ba ¢@{x) xocHaarap MaBKya OVaca,
ymoy
S 16

lim =
Aqag}(r} \)a@)(r)
TEHTAHK JDHHAH.
sif x COSX

Mucoarap: hm—ww—l me——=1, : cuuil
x x40 | ’

R f



a1 . a'lna
Hm - = lifl - =lne,
xll X s ]
C {l+w* -1 14 x)#7
lim (ro” -1 = lim pl ) =y,
x50 X 30 1

4
i

74 POYHKIUIHUHT JKCTPEMYMAADH Ba sxé'rpeman KHHMaTAapH ﬂ

Tanpugh. Gapop X T¥uramps avHKAaMTaH v=/(x) (pyHRIMATAHET |
wmy TYNAAMAATH KDHTHEK HYKTaAdpH Ael (BbyHROHS XOCHAara 3ra
OYAMafipAMifaH Ba XOCHAACH HOATa TeHr OVAspAMTaH HYKTaAapH
MaXMYyaCcHIa aHTHAAAM.

Tavpug. y=f(x) dpyaxnua XocHAACH xgel KPUTHE HYKTaAz ¥3
HIFCpAacHHH MycOaTAaH MaHguira yivapiHpca, Iy Xy HYKTa
PYHKIMAHUHT MAXQAARN MoKCHMVM HYKTACH AeluAapM. AKCHHYa,
arap XOCHAa HIHOPACH Maipuiipau mycOaTra yarapca, xe HyKtTa
QYHRUHAHAAY MAaXaAART MUIIUMYM HYKTACH AeiiMAaaM.

Tabpud. OYHKOIUMAHUHT MaXaAAHH MAKCHUMYM Ba Maxasauit
‘MMHHMYM UYKTAaAGpAArH KHAMaTAApH YHKHHSHMHE SKCTDeMYyM —
AQDY ACTHHAHAH,

Tawpudr. y=f0x) dyrRUEARBHET X TVIAQMAQLH SHY KaTTa Ba Iur
KHOMK KUAMATAADH YHUHT JKCIpPeMas KEMHAMATAADY AefHAQAH.

KpUTHK HYKTarapaa 3ECTpeMyMAap OYARIIH XaM, O¥AMACAHIH
T XaM MYMKMH., DKCTPeMYMAAGDHH H3A4UI YUYH KPHTHE HYKTarapasa
T ROCHAD WIOPACH Y3UapHilM 8KKM YIrapMacAHiIHHMM TeKIEHDAMus.
YHUHT yuyd f’(xg—g);f’(xﬁéf HH XMc0obAab MIMOPACHHE AHRKASEMA 3,

Mucoarap. 1) f{x)=~x +;x:’ — 2+ 3 X ={-32};

3
=2 +x~2 P+x-2=0, x=-2x=1
£ = (v - 1);
fl2-e)=(-2-e+ 2 ~2-6-D=e(3+£)>0,
SE24e)= (24 e+ 2(-21-e-1)=(3~¢) <0y

X = —2; Aduax, f(_ 2};&;

3
SU-e)=(l-e+2(l~g-1)=~£(3+2)<0,
J2re)=0re+ 200+ -D=e3+)> 0

X =10 Ad min, f(1)=%;

e

e
T



D ()= vl x=[-2:3F
X = (0 aa | suEr xocuaacw MaBxya sMac; f0)=0; —2<X<0  aq

f(x):éx"’—nr; f()=x" -1, x'~1=0; x=%|. ByBaan %2 =-1 greaut

9HKAAU (< x<3 A f(x):%x3+x pa J{9=2"+1=0. Lilynaah

KHAKO, KpHTHK HYKTaAap x5 =0,x =~1
A0-=(0—-8)*~1=—1<0;_f{0+5/=(0+& +1=£+1>0.
Aedax, x;=0 pa Maxarrsdid MUHKMYM GYAraad.
S 1= (= 1) —1=(1+£) - 120; f-1+6)=(~1+&) —1=1-2g- &~ 1=~26-67<0.
AeMak, xx=—1 A8 MaxaAAUH MaKCHMyM MABKYA:

J0y=0, A—1)=- w+1——3~

" BH3 I0KOpUAA MAXaAAME MAKCUMYM Ba MaXaAAHH MUHHMYM
TALPHPAADHHH XOCHAL S8PAAMHAR GepAWK. ACAMAA YAGDHH eTapAH
uiapT cUdariAa Kabya EKHAMW  MyMKud a4, TabpudprapHu
TEUICHIAHKAAD GpAAMMAAQ KEATHPHIE XaM MYMRIH.

S f(x) Ve X = x,~Maxarkil MaKCHMYM HYKTACH,

f(,\_-)z f(J\'U).«Vxe X = x,~Maxarrnuii MAHAMYM HYKTaCH,
yiiaa X T¥maaM xo HH V3 HYHra oiapMrad OHpop coxa (Xu HHHr
arpochi = X={r:{x - x| <&}

(DYHKIUAHAAT 3KCTPeMaA KHHMATAAPHHH TOMUINTA TYXTaAAMAS.
Asvarce v=I(x) dynrnug la, bl xecmapa aHMKAQHTAH Ba Y3IAYRCU3
OVACHH. YHWHT SKCTPeMaA KHAMATAGDHHM TONHIL YYYH KYHUAATH
TapTHOAA MU KYPaMH2:

L. A, fib) napHu xUCCOAQRMHAS.

2. y=fx) QYHEOUAHUAY [a,b] AaTH KPHTHK HYKTAAapPHHH Toma-—
MH3D XX, X, :

3. f(xl ),f(x:),...f(x,,) AapHU XUCOBAAHMHES.

4. 3;[wx fly=max{fla), b}, v}, ..., fixa)},

3333?} fevy=minfia). fAB), for)s .of (e
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Arap vy=f{x}) dyHKHHA (a,b) UHTEPBAAAL AUMKAAHTAH Ba
YIAYKCH3 OVACa, YHAR 3KCTpeMaAr KMHMATAAD MARKYA GYAMOIHHEHT
€TAPAH IHAPTAGPHHN OeDAAMIaH TeOPEMAAADHH KEeATHPAMu3, i

t—meapema. Arap y=f{x) dyuRUnAS yuye lim () =lim f(x)=0 :
F—wiry ) Kbl

6¥aub, Oupop X e(a,b) HyKTapa f(}’)>[)‘ (7(X)<0) TERTCH3AMK
Ypunau 6¥aca, y={(x) GyHKIEs (2, b} UHYEpPBAAAG 3HT KaTTa (88D
KHAIHK) KHHMaTHTA SPHTIAAM. -

2—meopema. Arap y=f(x} (bYHKH.HH YUYH [in f{x) = lim f{x) = +on(~0)

EEY T x b0

v S gy

max f

¥

fi

DAY
\

min f min f
fgﬂrcnsmx ¥puHau Gyaca, y=fx) PyHREKS (a. b} HHTepBaaja
. YBHHHHI 90I' RU9UK (9HT Karra) KHRMATHIA SDHILAAY.
HMKkuta gKIMCoAME Macara KYpafAHK.
o5 J-macaag. ToOMOUH o Ta TeHr OYAraH KBaApaT HIAKABMAGTH Ma -
TRPHAAAGH MAKCHMAA XA KMAAIH AHIME ACAACHH.

B G ey W : b Y

minf

4]

a
Evuui.  KBappaTHHHF  YY4AAPHAQH TOMOHM x,0<x<5, G¥aran

KBOADATAAD KWDPKHG oAub, XOMHsAAPHM KYTapri, SIHAK XOCHA
KHAQMH3.
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 VHRHT XaKkMM F()=x(4-2x)°. AeMak F(x)— max, g ¢ mMaca—
2

AGHH euHnl A03UM. M(x) pyHRIMA yYyH l-reopeMaHHHT INapTAapu
HaXkapHAGAH:
imxa—2x) =limx{a-2x) =0, V(x>0 - vyef0 %)
F—tl) - _%_0 ’2
AemMar, VIX) DyHKUHAHWHT 300 RaTTa KWIAMATH MaBXyA. YHH
TOMWUL YUYH KPUTHE HYRTaAapHu (0V XoApd (PagRaT CTauuOoHap
AYK TarapHR} TOTIaMU3!

V)= — 2xF + x- 2a - 2x)- (- 2)= (0 - 2x)er— 6}, ¥ = g
Cragyonad HygTa OHTTarMHa. AemMag, WY HYKTaAd QyHRUHG Y3 —
HHHT 3HC KaTTa KHIMaTHara HpHIGAAH:

. Ja 2 5
max f(x)y=/ [«—] =—q.
/ 6 27

o
.J\t.—lkﬂ,_,

2-macaan. XaxMH V GYAIaH DHAUHAD IHAKAWMAAIKM KOHCEpBa
AABIIH 3HP ap30ol TYHIMIIM YYYH YHHHT acocH papuyce sa 6a—
AQHAAWTH KaHpal G¥Aumu Kepax?

Eunm. MabAymkd, V=77 h. DuUr apsos GYAMIIE Y9yl YHUHD
TYAMK CHPTH SHT KaM GYAMIIA 3apyp: o7 = 2ar’ + 22rh Arap ;,z_f;
’ ar
HH IBTHOOPTA OACAK, S(r)= 2;17‘2+-2?—£—)min'?‘>0 Maéana X0CHA OVAQAH.
By (hyuKHug YYYH 2-TeOpeMaldHHT WapTAapy GaKapUAAAU.

fim S(ry=lim S(r) = +<0.

r—s+ Fovtal
Aemax, S(r) QYHKEHAHHAT JHI XHYUK KHAMaTd MaBXya, CTa-—
UHOHAP HYKTAAGDHU TONAMHUI:

- - -
S'(r)::lmugg._; 4IET*H—E/-:UI ;0=3_\/‘E;hu = 2r,;
r re 2x

- Xyaoca. DHT ap30H KOHCEPBa HAMIIU YIYH ¥5 KECHM TOMOHHM
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RS i
I T L
0. <lgs 7o \JZyr

:6yAran KpappaTaad Bbopar. =~

8-§. OyRKOMAAADHH TYANK TEKIIMPHIT Ba rpadHruau au3nm
DYHRIMAAPHH TYAMK TeKIHHPHIL YUVH KVHARTHY9a HITE KYPH—

AGAH:
1°. QYHKIAAHAAT aHUKAQHHIIL COXACH TOTIMAAAN.
2°. (DYHUKIMAHUHT XKY(PT— TOKAUTH, AABPUIAHTH TeKIUAPHAAH.
3°. YHKIHAAHEAT ACHMITOTAAADH TERUEHPHAAAN.
4°. Dkerpemysaap, Youul, KaMaiull MATEPBAAAADH TOINHAAM,
5°. KaBapHKAMK MHTeDBAAAADY, OYPHAMIE HYKTAAADH TONHABAH.
6°. Tpa(pMKHH aHUKAAHAMIAIL MABAYMOTAQD AHUKAAHAAN.

Mucoarap. 1) v=x’-3x+2 QYHKIHAHMEr rPahiry TH3HACHH.
1°. AHHUEAGHMIN COXACH —o< X< 4w,

2°. QyrKImES KyPT Xam, TOK XaM 5Mac, AaBpuil oMac,
3°. ACBUMRBTOTAASDH HYK.

47 y=ox-3 2x-3=20, %=

£l

Ed | e

v'(g —5]:2‘(-%-*3)~3=3—2£*3==23<0;
A2 2

50 y(x<0 | \?’x<:23;y'(x)> 0, Vx>_;-;




6. W0)=2. -
) yz%f+%xz—2x—l; xe{-wm o),

Pextex-2 X +x-2=0 x=-% =D

3 8 7 1.1 5 13
=Sy r4d-1=5-2=2;  H=s4o-3=2-3=—
H2)=-3 37y =3ty 6

ApabuéTaap

1. Bpicllag MATEMATHKA JUTA SKOHOMHCTOB (XOLI. aBTOPOB TIOA PEI.
npog. H.IL. Kpemepa). Mocksa “Bauxu B 6upxEn”, N3gaTenboxoe 00be-

muneaue “IOHUTH”, 1997,
2. Kapaces A, Axcorusa 3.M., CaBerbesa T.H. Kypc biciueii MaTena-

LHKH TS SKOFIOMITUSCKIX By308—MockBa, Bercitias {IKoma, 1982, 4.1,
3. Asaapos T, Mancypo X. MaTeMaTHK AHAAHS, TolukeAT, “YKU —

Typuu™ 1 ToM, 1994.
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11 KUCM
6-50B. HOAHUK MHTETPAAAAP

1-§. BomaaHFny QyHKIMSA Ba HOAHAK HHTErpaA Tabpudu

Tabkuprad Yramusku, pudpdepeHnMaA XHCOOHUHT ACOCHNA Ba —
sucpacH Oepuaran (HyHKIUSHWHT XOCHAACHHM Exku Auchbdeped —
IMaAMHY (arap yAap MaBxyp OyAca) Tonmimpan mbopar, UHTerpaa
xucob oca TecKapu MacaiaH#, TLHA (QYHKIHAHUHI X0CUAACH EKH
Anthdepennypasn OYiuMua YHHHT Y3UHM TOUKIT MACaARCHHM eHapu. |
YHpa OOMIAAHFAY (DYHKITASL TYHIYHYACH MYXMM aXaMugIra ara.

nugcen F(x) aed ury opasHKHBHT Xap OMp HykTacupaa F'(x)= f(x)
FeHIAMKHU KaHOATAGHTHPAAUIraH (DYHKUMATA alTHAAAH,
Macaran, f(x)=s?~o<x<+w0, PYHKIHS YIYH p'(x)_f‘_ A mbopar.
3

Arap Flx) dyukuus p=f(x), xel dQynrumua yuyn OGomaaredy
dyrruus 6yaca, F(x)+C, C ysrapMac KYpUHUIIAATY (DYHKIHSAQD XaMm
gormaanria  yaknusgaap Oyaaam. Aemak, arap 6upop y=/(x), xel|
hynknust yuyn Owira Gomaanrdy DYHKINAA MAaBXYAAMIH KYpCaTHACH,
vHAAH Via QYHROUSHHHT Gomaanriy (DYHKUMAAGPH YeKCH3 KYILAHTH
KeArO 4dKapy. Dynpan KVPMHAARKH, MWXTHOpUH uxkwia  Bolmaauriy
(pyHKpAAaD OUp — Oupuaan yarapMac KyimaAynay Ouaan (bapg Kuaaam,
srban Fi(0)=F00+C. Lynpai kuauG, arap Fix) Goimaanrau  (pyHRims
Oyaca, Gapua GomaanFug (hynrupsaap ymoy x)+C dgopmyaa SppaMupa
uhoAANAHBAN.

Tawpug, X opaaugpa Gepuaran y=fx) (yuxupsauar Gapua Gour—
Aapeny QyHEBMSAApY Maxvyacd y=fx) (hyHKOUSAAQH OAMHTAH HOAHUK
UHTEIDAA ACHHAGAM B [ /(xxx pe6 Gearvaanapw. LLIyHAQl KUAMG,

jf(x)dx: F(x)+C.

Macaaan

1 i
——dx=+x+C 5 cosxdx=sinx+C.,
J 2Wx J
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2§, Hoanuk HHTErpaa xoccasapH

Kyfinaa ©On3 HoaHWK HWHTErparHHHT 8COCHH XOCCAABPHHH
KEeATHPAMHS:

A read) = 7o

- d{f F(9ax)= 7(9ax

- JdF() = F(x)+C;

4. Jo- f(xydx=o-{ f(x}x, o=const;

- {; f,-(x}}ix: g([ £(9dx)

[Lroxealix=] repdcs [g(aq.

Mazkyp Xoccanap HOAHMK HHIeIpaA TabphdHpan - oiiparsanut
nCoHrHHa ucBotaatapt. Macaaay, 1-Xoccauy HCSOTAGHANK, FX} dyax—
st 1(x) yayH Gommmanruy (pyHKuME GYACHH, YHAA | f(x)dx = F(x) +C OF—
Aapp. Bynpan '

T —_—

L

LA

([ rad =(Feo+ 0y = = 1.

'3-§. JaemeHTap DYHKIUHAAAPDHHHT HOAHMEK HHTETPAAAAPH

Kyiivaa OH3 sAeMeHTap (PYHKUUAAAPHUHT HOBHME MHTErpaA—
AQPHHM KEATHPAMHI. YAGPHH, KMCKAAMK YIYH, XKaABAA MHTErpas —
Aap aed IOPUTHAGAN.

Ie, jO-dx-sC;
Pl dx
.20 Ix”dxzn+1+C, n#—l; _[-;(—:lnM+C; x#0;
P
3°, _[a*’dx:lzﬂ+C', a>0, az§ _[exdfcze"#(:;

4 jsin xdx=-cos x+C;

5e, jcos xdx=sin x+C; 3

dx
<} ; — .
6°. | 7 = tgx+C;
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dx ;
7e. = —cigx+C;
Sy~ s

dx x
8% | ————=aresin—=+C, -a<x<a, a>0;
I\)azwx” a

9 J' ,,dx :iarct.g'—x +C, a#0;
al+ ¥ @ a

dx 1. |x-a
10, T B Y, \
J.,\J—a 2am|x+a|+c a+0;

A x+\lx"+a‘+C, a#0.

Vit +a

Maskyp (hopMyAasdp YHI TOMOHHMHI XOCHARCH MHTErpar oc—
TUAATH (DYHKIMATA TEHIAMIHHYA KYPCATUIT EpAAMUAYL UCOOTAAHAAN.
ByHAQ XOCHAGAAD JKAABAAMAAH DOUARGAAHUAGAM.

1= I =In

4—$. VarapyBuuHmn aAMaUITHPUII YCYAH

Xap OGHp HOAHWK HHTEIDAA JKaABaA KYpHHMIIAQ OepHaaBsep —
Makau. YAQpHH Yllla KYPUHHNIG KeATHpPUIN Kepak. Byumur yuayn
TYPAH ycyarap mapxkyA. Uy ycyarapaan GupH yarapypudny aa —

I 0 YCYABAHD.
I Jx)dx ma x= @ (), (@ () AnddepenimarratyBun QyHkips) Ael ar—
vanrmupuaca, fl @ (1)), dx= ¢ '(t)di a j Sixdx =_f S@ (1) @ '(Ddr Gyrapn.
ILIyHAQH KUAUG,

[ rdx=] fip ) @ @

Macaaan, 1) J'Bd'7L HW xMcobAaml yuyH 3x+1=( pedAiMu3, yHAQ
x+1

Jdx=dt, dx= ﬂ Oyrapm. AemMak,

j‘ dx — l£{=_h|| (,=-ln[1\:+l{+C
3x+1 t 3
dt

2) [sin(3-2x)dx yayw 3-2x=t, ~2dx=dt, au---—z-

jsin(S - 2X)dx = js’m r-[—%] = —-;—J'sin rdt= —%(—cns:)-ﬂ»(.‘ =%cus{3 -2x+C
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5—§. ByArakna® mHTErpasnam ycyaun

Arap u(x), v(x) Aap Oupop coxapa AHQpepeHIIHaAAAHYBYH

OyAca, yHAQ OYAaKAGC MUTErDAAAGLL YCYAH YIUGy
J.udv = Uy - _[va’u

hopmyaa Ouran uhoAaraHaAn.

Macanan, 1) J'xaf”dx Al x=u, dv= efdx peituaca, dy=du, v=e* 6§ —
Aaam. Hlyauur yayn f.re‘d..rz.tex—fe'” dy=xe*—e"+C=(x- 1)+

2) ‘[.rcosxdx Ad x=u, cosxdx=dv peuAca, dx=du, v=sinx Gyrapu.

J' xcosxdx=xsinx— I sin xdx=xsinx+cosx+C.

6—§. Coppa panmoNan KaCpAapHH MHTeIrpaAAain

Panuonaa kacpaap Aed WyHAAM KacpAapra adruAaAMKHE, yAap —

2 X TPXYY

HUHT CYpaT Ba MaxpaXupa KYnxapAap Typasu: :
43 X +1
X. K.
Arap KacpH#HI CYpaTHAAIM KYIIXaA AAPORKEcH MaXpaKAarHpad
karra 6YAca, 8roq GYAYBHU aMaAra OHIHPHAAAH!

1Oy, SO

g(x) &)
Oynaa h(x)-kyuxaa, f/i(x) —papakacu g(x)HHRHAAH KaM OYAran Kymxaa,
ILynuar yuayn j»‘%i\_)ld.x RYPHHHIIAATH HOAHWK WHTCIDAAHM XH —

g(x

CODAAII MYXHM axaMHsTIa Sra.

Adx B

S o A,
ax* +bx+c

1. fi(x)=const=A, g(x)=ax+bx+c. Bynupa _[

2. Jux)=Ax+b, g(x)=axi+bx+c; _[ ——él%&m dx="1?
ax” +bx+e

dx

ax’ +e¢
Kabu é3aMu3 Ba 9° KYPUHMUIIAGIA JKaABAA

Appaa b=0 6YAcHH. YHpR J’

dx

C
P4
a

KfprIleA&PH HATErpaAnu

XucoBAaIL yuyn 1 |
a
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HHTerpaAry KeAamus, f oL

@+ HH XucoGaan YUyH @’+o=; AeHHACq,
ax® +¢
2axdx= dt, xgv= fi;

2a
: dr . I
JS B

L 1
= Sonfilvo = 5 Injax? c."+ &;
ax? 4o 2ar 24 o 24 2a ! i

Arap p £ Gyaca, AXT+p x4 AQH Tyapk KBaapa DKPATHE oayg
HOKOpuAary YCyAapan q)u:«maz\aﬂ(:a Gyrapau,

Arap Kacp maxpaxy XaKHUKY i HAAH3Aapry A Gyaca, YHAa
HHTCerpDarny KHCOBAa OCOHAamapy: HHTerpas OCTHAATH
Kacpupy copaa Kacpaap ﬁumnmcn K)'?pHHHIMHA& 63urapy Ba gy -—
Terparranapy.

Ma.ca-ArlH,
o s ] . gL, 5 ol
1) J',___(‘_’,?:,_;z ﬂﬂ____(_":“_.____:_j, __‘_i'lﬂ_ __‘{‘_]:L]ni‘___“ +C;
p (r—a)(x+ a)  qld v_ ¢ "X4a| 9g X+a
X ~2x1)
2 =9
‘ fx3 +2x* -8y
..1:3+2x2-8‘r=x(x2+2x—8)-‘—'x(x+4)(,r~2);
X =2x4-2 A

A B 1(x+

4)(x-2 I Bx(x-2)+C(y +4)
-\‘?"'2:\""2“—"*'!fY1’+3-\‘~8)+z’f.r~’~2h’_r+('.\-—‘+4t‘.r:
Y-2X42=(4+B4 C)_x-z+(2/f-213+4c).x~+(--8,4 );
j Wriy, 1 | B+rcs3 2B+2¢<3
2,4~2}3+4C‘=~2;A=--; 4 : 23’.
~84= ' -2’B+4C=~5 H)_B+4C=1:‘?
6C=1; ¢=1. B+l _1_13, B=13.
6 4 6 12 12
2 i
X -2x+2 25 0 I de | dx
e B P S T =—In|y|+
f.v‘ +22% gy 4f % 120 gq " p x-2 4
13

In Ix+4l+ih1]x~zl+c.
2 6



7—§. Bab3n uppannoHaa GyHKIHIAAPHA HHTErPaAAaIl

Mapasz oraviauk, Ry, v) Qynrnma 1 Ba v AapAas hakaTt 4 ta aMaa
Ky, alpuin, Kynalrupuin, DYAMNT) SpAaMUAa XOCWA KHAMHraH
Grynkuust 6yacun. Macapaan,

2 ?
R@, =20+, R, ="t =3,
ue+y
Bup Heva X0Apa MppaiHoHan (PYHKITHSAAGPHY MHTerPAAAaLl yoy —
AUHU DacH sTaMu3:

i _[ R(,\,% dx. ByHaa % =t pevnAca, x=1", dx=nt"'dr. Haru—
JKapd ! ra nucbaTaH panMoHaA (PyHKIMS X0CHA OYAaAu.

Miicoa. '\f_=r.; X=r dx=312dr,
'[2x+1f—
2 -a’(252+l)
3r-dt 3edt 3 3 3
= =3 peeryre=2 meilR +1+C.
j.2:3+.r '[2: +1 20 +1 4 4 )
2) [I X, Lxd dx; 1= MHE.
v ex+d ex+d
\ l—-x
Miucoa. e )
I % \Il + X [+ x
[—x=12412; x= l_'f; . dx= --2;-(1+r)-2-(3—:")-21:_ i —dt;
1+¢2 (1+%)* (d+1%)°
S 2
_[ -I——rh _( e e 4;——(h——=~4j!- M{,——;—:
1+x 1o ) (1+2%)° (1+)°

(
}—l 12} =2 —-!- arctgt+C; I"‘F—_i.
Vo2 1ttty 2(l+r e 2 1+ x

3) [ R( .\;.-u‘axz +bx+c)dx. ABBaa ax?+bx+c Ad TYAUME KBAApAT aX —

paruAraar. CopAd XOAAAPAA Y3TAPYBUMHH AAManITHDHIT HaTH —
KACUAD JKAABAA MHTErpaAra KeAWlr MyMKHH. Mypakkad xoarappa
YMYMHH yeyA DHAep aAMAlITUDHINAADUAAH (DOHAAAIHHAGAH.
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8-§. TpuronoMeTpuKk PyHKUHUSAAPHH HHTErDAAAALT
Yy I Risinx,cosx)dx KYpHHHITARIH UHTErpasrapHy [=tg 5" P

MAnITUpUDL EpaaMUAd ( <x< ) paiMoHaA QYHKUUAAIPAAI OAWHTAH
WHTCIPAArd KeATHPUIL MYMKHH. By sur yMymuid aamairrupunl. Cop—
AAPOK XOAAGD XaM MaBXXyA,

SiNY= s ,me—t—— x=2arctgl, dx= 2(!12 .
L+1 14127 1+t
dx 1+1 dt | P
Moo, * di=[==lje|+C=ln|tgZ | +C.
Iunx jl+ﬁ 21 I | |g2

Arap R(-sinx, —cosx)=-R(sinx, cosx) OYAca, COSX=( ACHHAIAW.

Mucoa. J'-E'-B--dr cosx=[; di=—sinxdx;
cos” X
i ool e Lo,
cos” X { { Cos X
AAABUETAAP

I. Beicumasi MameMaTtika AAst SKOHOMBCTOR (iop pea, npoch, HLITITKpe —

vepa Mocksa, «barkn 1 Oupsku», Mapareasckoe obbeapteHue «HOHM —
Th», 1997,

2. Aaaapop T, Mancypos X, Marematvk anasus, Tommkenr, «Ygpu—
TyBuny, 1 Tom, 1994,

3. Kapacés AW, Axciotuaa 3.M., CaseaveBa T.H., Kypc Bbiciiei

MATCMATHKM AASI DKOHOMMYeCKMX By30B. Mocksa, Bycmasi mkoaa,
1982, u.1.
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7-BOb. AHUK MHTETPAA
1-§. Auug MHTErpas TymyHYacu

AHHUK _MOTCrPAA TYILYHUACH MYXUM TYLWIYHUaAappaaH Oupu G —
AuD, KYAQ KYTI TaTOMKUA MacasarapHU cYMIAa YHAaH (hodpara —
HUAGAW. YHUHI TabPU(DUAY KeATHPUITT yuyn Dabad SpAaMuu Ty
HYHYAAQPHA KMPUTAMU3,

Mapas araliauk, p=f(x) dyaknus [a.b] Kecmapa aHuKAaHran
oyacu. Ly kecmamu xe, X1, .. X, (A=x0<x<<0.<x,=5) uygrasap
GPAAMMAA T TA DAEMEHTap KecMarapra (YAAPHWHI Y3YHAWUKAAPH,
yMyMall aifrrasgaa, Typadua) OyAaMus., Yaapiuu Moo paBumipg =
[xo, xi]e A=z, x2], o, A=1,00, x] kabnr Gearaaalivus. Ly Xoapa
Ary Aoy o, A, kecmanap cueremacu [a,b] kecvapa OYAarkaain Ga—
JKaprail ACHHUAAAW, Xo, X1, .., X, HYElaaap oaca |a,b] kecmapa
Oyaakaam Baxkapapu Aeimaapd. Uy nygrarap Guaan Gaapuararn
oVaakaamuu P={xo, xi, ..., X,} AeO OGeAarnpraiimus, Aabarra, TEKCH3
KVT yeyA OuAan GyrarAain GaKapUAKUIITA MYMKKH.

Duam Gupop P 6VAaksammra Ternmimau xap oup |x;o 1, x), =1, 2, ..
i, Kecmapa Oupop & nygra oand, Ax=x-x. Ael OeArnAaidimus,

Yoy

n

2 /E) Ax;

i=1
UMruHAMEY Tys3aMuz. Y |a, b] kecmapa y=/f(x) pyuxipysa yuyn |a, b)
KCCMaAd MHTerpaa MUrMIAM AciiuaapM. PaBimankuy vprerpaa #wm—
ipaununr kuidmara 1) o b] nu 6yaakaaimn yeyaura; 2) 6yaak—
Aampunr xap Gup KecMacura Tervinamn &, ..., & HygrarapuuHr
TanAanunmra OOrAMK.

Murerpaar HAFHHAM aHHK TeoMeCTpUR MabHora oara. (Dapas
oradank, y=f(x) dpyaxnua |a, b) kecmapa HoMaH(puii GYAcHH. Yiiaa
yuunr rpadmrd abocumcea YRKUAAN T0KOPHAA SKOUAalOTan Oyrapm.
Bupop |x_1, x] Kecvaun 0Ad0, yBpAa & nygrand ranaaidmms, (£ Ax;
KynaiitMa acocy Ax; ra, DaraupAvTy f(2) 1a Tenr Oyaran Tyrpy TVpr—
DypUakIMHT FO3HMHH anrAaTapy. Xap 6up & yuyH myHAa# 1o3arap
XOCHA GYAapn. AeMar, MaTerpas MHFMHAKM N Ta TYFpR T¥proypuax
I03aAAPM  UUFHIAMCUHW  alrAaTagu. DBy HUFMHAMIIMHI MHKAODHM
DyAakaall Y3rapuniura Ba § AAPHUHT TaHAAHMIIUIG OOFAMEAMIN
pasiam.

DHAM aHHK WHTEI'DAA Ta'bpubura TYXTaraMus,
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Tanaanran 6yaakAaul yuyn A=maxi{Axi, Axz, ..., Ax,} AeG Goa —
IMAGUMHS.
Taspud. Arap ymoy

i fEAY

AMMMT MABXKYA GCKAM XAMAR X0, X1,..., X, Ba &, &, & HYKTAAAD —
HUHT TaHAaHuludra OGorauk OVAMaca, y xoapa ymia auMut [a,b]
keemapa y=f(x) QyHKOUsHUHT aHUK MHTErPaAu AeiHAAAM Ba

h
[ S = Zf(b,)m;

AeD DeATMAAHAAM, YHAQ a Ba b Aap MOC paBHIIAa KYHH Ba 10K0OpH

AuvrTAap, fx) Qyakps sca UHTerpaA oCcTH (DYHKIMICH ACD TOPHTUAGAN.

HoaHuK Ba aHUK HHTEIPAAAGD YAADHUHT DeATHAGHHIIAAPH YX1mant GyAca

xam Yzapo keckusl apy guaaauaap. lloaumy wirrerpan yHKumsaap

MaskMyacupaH ubopar OyAca, anyk WHTEIDAA MYaldH COHIM anrAdTAAM,
b

A ma\ ‘\\, H07

Tanpupra Kypa jf (X)dx = —_[ J(x)dx . Arap a=b Gyaca, 2_[_)' ()dx=0 pan
a b

4

[ /(3)dx=0 xeaut wikapm.
)

2-§. AHHK MHTEIrDAAHHHT TeOMeTPHK Ba HKTHCOAHI MabHOAApH

Arvap y=f(x) dpyuknus {a,bh] (a<b) recmapa uwomanduii OGyAca,
[A(dx umnr guimaTi [a,b] Aa y=f(x) (pyskius rpaura raruaary

o
TO3aHH alraaTapH,

iE

o i
o - ;
.\\ EY L]
Buara 103aCH ) \m'mym OyAraH siccy (PUrypasapuunr 6a'n3vaa —
PUHY KYpalAUuK (YM3Marapra KapaHr):

i S

'
I
r
_l
e -]
I T I
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. . |
Papnranku, Si=1, S= -2- , Sy= i

Tabpud) OyAuva anuy HHTETPaA OPKAAH XaM NIy HaTHXaArap
UHKAAN:
y ) 1 A Y b
S|=Il-dx=l;SF[(I-—x)dxz-—;SFI\(Ede::—-.
{) 0 2 0 4
DHAM AHUE HITTCTPAAHKIT UKTHCOAMK MabHOCHTA TYXTAAAMUS,
hapas araiiauk, z=f(x) pyuknus GMpop UUIAADG YHMKADUID YHYM —
AOPAMIHHAHY Bak? OVidiudga ysrapuil KOHYHHHM anraarcudn. Yuiby
10; T] BagT OpaAHFUAQ HINAGD HYUKAPHAIGH MaxCyAOT XaXKMH U HU
TONUI GHAAH MyFyAAanamMus. Tabpudy OYiuua wim opuTrao,

7
n= _ff(f)df
]
#
KaMHK uukapuin Mmymrus. ILysaail KUAMO, ff{-‘)cff~ 10, T] opa—
AMKAD MINAQD YMKAPUATAH MaXCYAOT MUKAOPUHM aHIAATAAHU.
3—§. ABMEK MHTEerpaAHMHI MaBKYAAMK IIapTAAPH

OpLAd, arap WHTerpas HUrHHAM AMMUTH MaBKya Ovaca, y=f{x)
hynximst (¢, b] RecMapAd WHIEIDAAAHYBIU ACHHAAM.

Kanpall (bynkuusAap MHTErpasranypud OYAGAM?—Aelal CaBoA
TYFUAQAM. ABBAAO Y3AYKCU3 QYHKIMSIAAD HIYHABHM xoccdara sra.

Teopema. Arap y=f(x) dyukuust [a, b] KecMapa y3AyKeus 6¥aca,
Y XOAAD DYHKLHA UIY KeCMaAd HHTerpasranysaun 6YAasu,

Teopema. Avap y=flx) qyuruus [¢, b] kecMapa yerapaianrau
Ba MonoTou O¥Aca, y 1y KecMapa UHTerpaAanyBun 6YAaAl.

Teopema. Arap y=f{x) Qyukous [a, b] Recvapa "derapasauray
OVAND, DVAQKAN Y3AYKCH3 DYACa, Y DIy KecMapa MUTCIPasAanyBuM
Hyaapn.

Arap y=f(x) pbyuruEs [¢,b] KecMalMHr YCKAM COHAAQIH HYKTA —
AApUAR CUDHHYM TYP Y3MAMIIDG dra OYAUO, (DYHKIMSIHMHI' Y3MAMLI
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HYKTAAQPHAGTH KHUAMATH YHEHU ViF AMMBTHra (Yal AMMHTHYA) reur
Oyaca, pyakuma [a,b] Kecvmapn GYAAKAM YIAYKCH3 Acitaapm. Bynaaii
(hynknpsaap HMETHCOAMEBTAG Kynaad yupaiian. Macaran, wxruépuid
UKTHCOAMI Kapaluuu Yprauuaadrraupa y éku 8y HKTHCOARR KYp —
CATKHY Xap XHA BaKT OpaAHMKAapaad (Macaaad, xap HWAM) Xap XHA
KuiMaTAap Kabys KMAaAW, By XoApd AMHAMHK JKapact AMCKpPOTAail —
THpUALal GyAapn.

4-§. AWK UHTErpaAHHHT XoccarapH

AHMWEK HITCIPaA KYHHMAAI'M XoccaAapra sra:
b

b
. j af (N)dx= ():J' S (dx;

o

bi n n (b b b b
2. J[z /i (x)]dx= Z[Jf,-(x}dr] , { [(7C9£ (v = [ f(dxt [ g(dx|;
=1 g4 a a o

a\d=l

] ¢ b
3. J‘_/'(x)dx:.f S{x)dx+ I J()dx, 6yHpa c-HXTUEDHIT;

€ L4
b b
4. Arap a<b 6yau6, |a.b] kecmapa f(xX)<g(x) 6Vaca, J..f '(.n;)d.\"gj 2(x)dx
i a

TEHFCU3AUK YPHHAK, SILHE f(X)<g(X) TCHPCHIAMKHHUHT WKKH TOMO —
UHKM XaAMa — XaA NHTETPAAAAIL MYMKWH.

5. Ypra RUAMAT XAKHAATH Teopema: Arap y=flx) dyuxuus [a,b)
kecmapa (@<bh) ysaykcmsz Oyaca, nryapai Se(q, h) nykTa rTonuia-
AMKH,

]
[7(dx= [(EX> - a)

TEHTAMK YpUHAM OyAapm. “IM3Mapd Fopusontar 9uM3uMKAap OuaAan
aXKpaTuAran 103a BepTHKaA YU3URAAD OMAAH akparThAran iosara
TeHD,

1A AV

o=
L




5-¢. AHuK HETErpas idl;opn ARMHT QPYHKHUHACH cRaTHAAL

Arap y=f(x) dyaxknua [a,b] KecMajd HUHTerpasranyeas Gyaca,
papUIaHKH, ¥y HXTHEPHH [a,x], asx<h, KecMapd XaM HHTerpaiia—
HYBUM DYAQAHM.

Yty

P(x)= Tf(r)d{, xela, b]

UHTErPAA FOKQDH AUMUTH ¥3[apyBYM OVAraH aHUK MHTerPaA ASHHAGAU.

Arap i} 0 6faca, (X)) DYHKUMAHMHAT X HYKTOAMH KuiiMatv yxi{t)
(hyHKUMSTHHAT [, X] KecMara MOC rpapHTH OCTHAATH FO3AHM AHFARTAAM.
4y By 10KOpY AMMUTH Y3rapyBau GYA —
. ' Ao raH WHTeIDAAHMHI TEOMETPHK MakHO —
R CHAAH AOORAT.

HOKopH AMMETH Y3rapyedu Gyaram
AIMK  UHIeTDAAHHHI WKEHUTE MyxHM

|
: i
; XOCCACH MaBkys,
5(2"' 2% I 1. Arap y={(x) hyrmupst [a,b] kec—
‘ Map2 Y3AYKCH3 Oyaca, () QpyHKums

Of @ Toh yam y kecMapa yanyRCH3 GYAANHL.

2. Arap y=f(x) dynxuua [4b] rRecMapa y3aykcus O¥aca, [a,b]
RECMAHUHT Xap OHp x HYKTacHaa P(x) QyHEKOHAHMHT ¥3rapyepds
HOROPH AMMHUT OYHHY4 (ABHH x OViH4a) xocumcu HHTEIPaA OCTH —
AATH (OYHRIMATA TeH GVAAAH, SBHH

()= [IJ’(I)JIJ =1(x).

- Maagyp xoccarappaH KeanG uukapuky, O(x) dyurupa [q4,b]
KecMapa y=f(x) QYHRKOUHAHUHT GOUIAAHFUY QYHKOHACH GYAQAH.

6—§. Heroron—Aedi6Huy hopmyasacu

ARHK HHTErDAAAAPHH XHCODAAUL YUYV OKOPDH AMMATH ¥3ra-—
PYBYM OVAraH aiiyg HHTerpaspan (hodpasrandrapzd. XocHa 6¥aa —
ARTOH POPMYAA OATAY HeloroH-AcHouuy dopmyaacy Ael ara—
AQAM:

Teopema. Qapas sraaux, y=f(x) pynkous ja,h] kecmapa yz—
AYKcH3 Ba F(x)-ymuHr [q b] KecMaparu UXTHEpUH OCOUIAGHFHYH
GYACHE. YHpR y=f{x) OYHKUMAHUAT [4,b} KeCMIAATH aHMK UHTEr —
paau GomAAHFHY (HYHKUHA F(x) HUHT OPTTUPMACHTA TEHT, IRHY
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h

b
[ F(dx= 1(b) - F(a) = F ()|

(48

1 4 !
Mucon. 1) [Pdx=2] =2 _¢=1;
0 4 0 4 4

2

S b
2) J-23'\dx=-—-‘l—-<2” =
i

N SN SO
3m2 |, 3m2 3m2 3m2 W2’

T-§. AHMK MHTEIDAABM XHCOoOAQIDAA YIrapyBYMHN aAMANITH PN
Ba OYaaknald uHTErpasAall yCyAAapH

AHHE HHTErpaAHM XHCcOOAAIIAL XaM HOAUUE BHurerpaspa ot —
AQAQHHUARATL Y3rapyBIWHKA aAManrTdpuil Ba OYAakAaD wHTerpasiain
YCYAAapupan (poRparaHMADAN.

I-meopema. Gapas srahiauk, o) Gyukuns (o,f] KecMapa yo—
AYKCH3 ZOCHAara ora Ba ¢=@a), b=¢(f) OV¥acun, myunnraex, y=/(x)
pynknus x=¢(t), (e[, Bl Kypunsaary xap GUP HYKTAAQ YIAYKCHAAR
Gyacun. Byupa ymnoy

b ]
[ readx= [ riaox

TEHIAMK YPUHAM.
By dopMyaa aHMK HHTEIDAAAd VATAPYBUMIM aAMAalITUpHIL (hop —
MyAQCH AeG I0pHTHAQAM. |

1
MicoA. j.\(z =V dx,
(8]
Eunm. 2-x2=f; di==2xdx; .rdx=——;:dt;2-—0:t; H0)=2; 2-1=r; 1(1)=1;
1

! 2 s
5. 1 125, 34 1 | 21
(2= Pdx= [0 | ~=dt |==[Pdt ==~ =—2°-1%)=— 63="=
{‘( ””{ [2{] 2! 276) 12( )12’ 4

2-meopema, Arap wu=u(x), v=v(x) dyukugarap [¢,h] kecmapa
Y3AYKCH3 XOCHAaAapra sra 6yaca, ymoy

B L
J.:m’v = m»' - J' vt
el il i

hopMyaa YPUHAH.
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By ¢opMyra aHwMK HHTeTpPaA YYyH Gyaakaal® Hurerpasxain
ihopMyAacH A&.HHA&AH

e
Micoa j Ydx
: 0

1
Eyum. x=u, edx=dv, du=dx; v=3—e2";
l d .

%
jrez"dx Xt 2“"/2 j-]—ez"‘dx—_-le—_._ = e (0=1)= .
) o 12 TTATT2 2 T4 q

8-§. ARNMK MHTerpas €pAaMupR ¥03a BA XAKMAADHHE XRcodAam

Arap y=fix) dyukoua [ab] kecMapa nomauthuit G¥aca, WOK0—
pupaan y=f(x) byHKIUA Tpaduiy, JalpaH x=¢ Ba YHIAQH X=b Bep —
THKAA TYFPH 9M3HK XaMAQ [aCTAAH aOcumcca VKU OHAaH derapa --
AaHray los3a ymoy

3
S=jf(,r)dx

GHHE, HHTEIpAA EpAAMEAR XHCOBAAHAAN.
Arap fix)2l, vyel{a,afofcney], Ax)<0, vyelo,oluie,b], Tenr—
CAZAMKAAp VPHHAM G¥Aca, YHAR H3AQHTAH 103a S=Si+521S53+S5,

F 3 1’

4V

Law ACY

!
!
{
I

|
o : | _
S
\ / | -
L
o la, & 5'4[ b
| 0

HUFAHAN OMAAH AHUKABHAAH Ba Y AHMX HHTErpaA 8ppamMupa Ky —
Huparnya XHCODAGHAAM:

4] £2 €3 b
S= [ (s + Jlf(dx+ | f(xdn+ [l (ldx.

Teopema. Dapas oradaik [0.0f KecMapa OepHATdH Y3AYKCH3
y=A1(x) Ba y=/2(x) GYHKOHAAAD YIYH /i(X)< f2(X) TEHICH3AUK YPHHAH
J
11



oyacun. Yuaa y=/2(x) Ba y=/i(x) orpu 4M3MKAQp OpPacHAATy (hury —
panrur 034 S ynity

b
S={{/0- fiokx

PopMyAd EpAAMUAR XHCODAAHAAU,

Mucoa. 1ORopupan y=x+1 yusuru Ouaan, gyiuupan =0 (ate -
Hueca YKu Omaan), sanpad y=0 (opaunara YKu OMAGH) 9UBHKAADH
OuAan Ba yaraan y=x>-1 napabosa OuAan ueraparatiran urypa
03K xucobaancun (UuaMara Kapanr).

Wsaanran 103a S1+S52 pan ubopar. Si-rpanenus. LLynuur yuyn

1 )
% 3
\S1=ﬁ—2~-‘z=i WRRHAITUM TOMOHASH .‘a‘r:‘[(.x'vl)d.t‘:-{—'w—-i == 87
2 2 . 2 2

(H]
IO3AHM TONKIT YUYH JOROPUAATH TeopeMaaaH (horparamamms:
o= ¢ 9 2 2 4 ; .\‘:‘j: X3 r ¥ I |
Sa= _l“(_\ 1)~ (2 - 1)]rf.xz!.xd.x— _!'.\ dx 4-! 2:;{\:1.51 T[ +24 = > [4-11-
f i
L -

lig iupud Ty Scitis 7
3 2 3 6 6

. 5 i

LLlyHpa# KUAWG, S=S1+S;=E+? =25

3

DHAW aUAGHMa KUCM XAOKMHHM XHcobaatira ryxraramus. Da-—
pas orallAMK, |4,h] KecMapa Y3AYKCH3 Ba allUE WIopaan y=/(x)
hynxuma Sepuaran OYAcHiL Yiupa ogopupaat y=f{x) arpm umismg
OuaaH (f(x)20 6YAran xoa), xyfiupat adcnmeca Yru Guaan. yatipan
I=@, VHIAQH X¥=b BepTHKAA YH3HMKAAp OHMAAR uerapasaurau qurypa
AP UM3MKAM Tpanenus 6¥aapd. Yam abcuucca (8kd opaupaTa)
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kU aTpodupa aWAAHTUPHUIDARH XOCHA OYAIaH JKHCM XaKMWHHA
¥UCOBAAMARK. Dy JKHCM XaXXMH yilby

b
Vi=r| f2(0dx

44

(hopMmyara EppaMuAa XHCOBAAHAAM.

Mucoa. [0, 1] kecvMapa aHUKAAHTAH y=2 YK3UKHM abcoucca YKU
aTpopuAa adAaHTUPCAK, HAHHAD XOCHA OYAaAM (YM3sMara Kapawr).
LIMAMHAP XaXMUHU Oy XOAAQ OAAMI (DOPMYAa €pAaMMAa XHCOOAQNL
MYMKHH:

¥ Vi=m2tl=4m
IOkopupary hopMyAapan
hoiparalicaxk,
1
Visr| 2 dx=dx
0
Arap  e=f(a), d=f(b) peb
Gearvnacar, x=@y) Oyaranpa
churypand oppunHata KW ar—
poduaa alAQHTHPUITTAGH XOCHA
GYAran XHCM XaKMUHH yindy

d
VEr ol (y)dy

=Y

dbopmyra BpAAMHUAA XUCODAQGHAAM.

AHUK MHTEIDAA GPAAMUAR ITPH UH3MK SHHHUHT Y3YHAMIMHM
xaM xucoBAam MyMKHH, Arap y=f(x) srpu wusurusuer (a, f(a)) Ba
(b, /(b)) HyKTaAap¥ OPACHAATH CH Y3YHAMIMHM | ACCAK, Y KYHHAQ —

ruua xucobraHapu:
b
I= f‘h +rf dx.

Ly hopmyAra éppaMupa papuycd R GyAran afiAana y3yHAMTHIHN
XUCOOAAIT MYMKHH,

9-§. AHMK HHTErpas TYUIYHIaCHAAH MKTACOAMETAA
dofiparannm. AKHHEA Ko duuuenTn

AHHUK WMHTEIPAAAAH XKYAQ K¥I TaTOMKME MacararapHH CYUIIAQ
(hoitparanurapn. FOKOPHAG KEATUPUATAH TaTOMRAApH XaM, GolKa
TaTOMKAGD XaM GeBOCUTa HKTHCOAMEITA aAOKAAOD.
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Arap MexHaT capdmn (MexHaT pecypcAapu caphu) UH3BKAU
byrkmus of+f, Kauuraa capdu yarapmac 6yaca, unraad gMKa —
PUAraH HOKTUMOMH MAXCYAOT MUKAODH g(N)=(at+f) e, GYAapu. Byuaa
T WuA MUMAa HIIAQD MHKAPHATAH MAXCYAOT MHKAOPH yumgy

Q:J; (ca+p) e’ di

thopMyad EpAaMHAE XUcoGAaHAAU.

MKTHCOAMETAG AXOAM AAPOMAAAADHHM TaKCUMAAIIHUHI TeHT —
CH3AMK AQP@KACHHHM XMCODAGUL XaM aHMK HITerpaa 8pAaMMpa
xucobraaau, Yupa Aopeni, arpy YH3UFH MYXMM axaMusIra ara.
Aopenu, orpv UM3HFH AQPOMAA TPOLCHTHHHHI aX0AM AAPOMaAH
nponeHTUra GOFAGHUIUMHU aurAaTaAn. Arap AapoMap, TEeKUC Tak —
cumAaiica, AopeHn, STpH MM3MFM OMCCcekTpucara alaanapyi (OA-
BUCCeKTpUca).

BT Husmapa OBA-Aopenr

100 (1)
HROAH
Aapoxani Yo

|
Al
il
y=fx)

[
it
oy X
Adponap Yo

k= SOAB =1- SOBA("

=

SAGW'

bAOAC

BYHAQ Sppic MUKAOD dHHK MHTErpaA

orpu uusurd. [y yusmapa
OBA durypa waupunr OAC
yubypuak rosura HucbaTw
ax0AM AAPOMAAM TAKCUMO —
TUHWUHT TEHICHIAMK Aapa —
JKaCHHM aHrAaTaAH.

By wugaop Axuuny
koadpunueHTH AeiirAapm

Yuu k Ae6 GeATHAQHAAH.

=1-28pg4¢-

OPKAAM KYyHMAATHYA $3H —

AQAH.
!
Sopsc= [ S (2)dx.
o

Papmanky, 0<k<] 6VAu6, k nunr kuiMaThH HOATa KaH4Ya SKWH
G¥Aca, TAKCUMOTHHHI TEHI'CUZAMK AQPajkacH ImyHYa kam OyAaau.

Mucoa. BApop MaMAaKaTHHHT AopeHI| orpu uusurd y=1y1- x*

(hyrkIMs opKaan UpopaAaHAAM AEHAMK. YHAQ X—aXOAM YAYIIM, y-
AXOAM AAPOMAAM YAYIIH. \JKHHHHA KO2(PPHUHCHTHHHA XHCOOAAHT,
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Fuum. k=]—2-[l—}1}l—xzdx]:Zj'vl—.xldx—l; Jl'-\)l —x?d:c=%:~,
0 b

0
i T
OIyHAAH KUAnO, k=2 -z~1 = —2— -1=0,57.

Byuaan, k vunr 0 pAan anda KaTTaAMTHAAH OAMHIAll MaMAAKaTAd
dXOAH OpacHAa AApOMaj, TaKCUMOTHHUHT HOVEKHC TaKCHMAQHIaH —
AMTH KCAHDO YHKAAM.

AuckoHTUpAall AeO WHAAMK MpPOOeHTH p OYAragaa [ BakKTAaH
KeHMn OAMHraH cyMmara kapa® OOIIAAHFAY CYMMaHW anuKAanl
TYymrynuaapn. ByHAal Macara KalHTaA XapaXaTHUNT WKTHCOAHHA
CaMAPAAOPAUTHHN aHUKAGIAQ YYPaUAY.

(Dapaz sratiavk, K, | BagT AQBOMMAR OAMHIaH cyurru cymma, K

BoIIAaHFMY cyMMa GYACHH. YHAR | MUAAGH KEHWHI'M cyMMa Kt:K(Hl—gH ]

Byaapr. ByHpaax K=——h—‘—- KeAWE UuKand,

Lk =1
100

Mypakkab rponent xoaupa K, =K(1+ -l%’(-}-t)f OyArapu Ba
K
2
[1 w ,]
100

Xap auaru TyimyMm (Aapomap) ff) pyHkus épaamMuaa rascud) —
AQHAAM Ba UPOUEHTAAP AHCKONTUDAAHTAH AAPOMAA KYHHAATH
thopMyAa EpAAMHUAA TOITHAAAK;

K=

i e i
K=[ 1) ™ dr.
0
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$-BOBb. AHDOPEPEHIIUAA TEHFAAMAAAP

1-§. Acocnii TYImyHYaAap

TabGuaTtpa xapakar OHAAH, TYPAH MHKAOPAAPHHHT Y3rapHITH
OuAaH OOFAAFTAH JKapaéHAap Kynaal yupaiiau. Yaap ¥3 xapakar
KOHYHAGPHra sra. By KOHYHAAD HOMabAyM MHEACD ((DYHKIHA),
YHHHT XOCHAACH (pHdrpepeHgHarsN) opacHAATH MyHocabaTHH TaB —
cupaalign. Arap yma MyHocadaT HOMABAYM DYHKOUAHHHT XOCH —
AacH (AudpbepeHnuarm)uy arbaTra ¥3 HMYHra oaca, TErUIEAH My —

Hocabar audppeperigan TeHraaMa Gyaaay.

Yoy
¥=1xp 1
KYPHHHUIAATY TeHrAaMa GUPHHYM TapTHOAM XOcHAdra HHUCGaraH
eYHAraHd AHgepeHlMan TeHIAAMa ACHHAAAH.
Yuby

Y =a(x)y+b(x) )
KYPHHHUWIAAIH TEHTA@Ma GUPHHYH Tapmﬁm YM3BKAR AMdrdepen —
[HaA TEHFAGMA ACHUAAAU.
Yoy
Y = f(x)g(x) 3)
KYPHBHINAATH TeHTAaMa GUPHHYM TAPTHOAM ¥IrapyBIMAGDH 4K -
PAAGAMTaH AH((pepeHTIHAA TEHIAAMA Aeﬁm\am__a.

Y6y
y= ¢{£) 4)

KYPUHHIIAATH TeHrAAMa OHPWHYM TapTHOAM OHP EUHCAW ,mclacbe——
peHIMar TEHTAAME AeHHAAAM.
Ywly
Y=oy )
KYPHHHIDAATH TeHrhana OHDHHYY TapTHOAN aBroHOM Abdge —
PEHIHUAA TeHTAGMaA AeKMAIAU.

Yy
Y = a(x)y +by* (6)
KYPUHHUIAAIE TeHraaMa bepHyarsu auddepeHnHaA TeHraama Ae—
~ HHAAAH.
Yty
ag( X}y +a, (X)) +ay(x)y = b(x) (7

TeHrAAMa HKKHHUH TapTHOAN YU3HRAH AMddiepeHIMaA TeHFAAMaE
AcHAAAH.
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Yoy
agy' +ay +a,y=b(x), a =const, i=0,1,2 (8)
TeHrAaMa WKKMHYHE TapTHOAM 9U3MKAM Yarapmac Roapdunuentin
auhheperHHaA TeHrAaMa ACHHAAAHN,

Auppepennuar TeHFAAMAAAPHHHI TYPAQPHHU caHa® YTHINHH
AABOM ITTHPHIN MYMKHH 5AM. Bu3 jokopuparuaap OMAaH uyerapa —
AGHAMH3.

Ymymat, n—tapTuband Audpdepestipan TenraaMarap KyHuaara

F(x,y,y’,...,y(”)) 6KH y(ﬂ) = f(&y’y!w-’y("_”)

KYpPUOWITAa €3@Aapd. Bus acocan OKopHAa canal yruarap Om—
PUHYH Ba MKKHHYHM Taprubam  auddepenyuar TeHIAaMarapra
XaMAQ aHa MyHAad TenraaMasap OMAaH TapcH(PAGHAAMTAH HKTH —
COAMMA JKapaGHAapra TYXTaAaMu3,

ABBaA MKKHTa MMCOA KYpauAvK.

1. Aemorpacusa panupa aXOAMHHHF COHM YCHM (KM KaMa —
UMIIH) KOHYHAAPH YpranvAapu., COAAA XOAAD AXOAM COHM YCHIIMHUHT
TE3AMIM aXO0AW COHMPa TYFpH NpONOpHHOHAA Ael kapaaapu. N(f) !

AN(?)

MOMCHTAGIM aXOAM COHH, N(t)= xocuaa OYAca, N(1) = kN(2),

k=const OupuHur TapTUOAM AUQpepennpHas  Terraama. Yoy
N(r) = ,\?ﬂe’“ hyHKIMg My KouydHATra OydcyHaad. YHM MaasTye
KOUVHH Ael HOpHTHAAAH. ACAHAG AEMOTPR(PHUK KOHYH IOKOPHAATHAAH
MypakkaGpoK KYpHHUINIa sra, SbHH N(@) = kN@t) + pN2 (1), k>0, p
UXTUEPHH, YHAQIH pNz(t) KYITHAYBYM KOHYHIa TVFDMAAHMIL KHPH —
rapr. Y paucpdepeHnpan TenraaMa bepHyAAR TeHrAaMacH ACHHAAAH.

7. PapMOAKTHB MOAAHMHI napuarauvmi gomynwu 70)=—km(i),

-k

k>0 kypuHUInAQ Cauaapm. Yoy mir) =mye™ QYHKIHS 11y KOHYHH —
stra  OflicyHapy.  ACAMA@  TYFpUAQHTAl  KOHYHMAT — KYHUWAAIH
ilt) = ~knlt) + pm*(1) | k>0 p mxTMEpMH, KypUHMIIAY B3iAapM. By Term—

AaMa Xam BepHyAAr HOMH GHAAH QTaABAM.
Oppm (1) TenraaMa y9yd eduM TYITYHIaCHHA KHPHTaMM3.

Tavpud. (1) Teuraamapa [(x,y) hpyHKugst R* rexucauxumar I' co—
XACHAQ aHUKAaHTaH OYacuH, Arap (ab) MATepBaAAa aHURAQHTAI

y=p(x) (DYHRIMSA yayH KYHUAAIY YY WapT:
1. (xp(x)) e Iy TcR?

I



20, () e C'(I);
o
3°, -—S‘%(x—)sf(x,q)(x)), xel
X
darkapuaca, y Xoapa y=@(x) dyuknua [ uarepsaspa (1) reHraa —
MAHMHT SUUMM ACHMAAAM. '

Kuckaua airravpa, (1) TeHraaMaim alpusiTra alAadTUpasrrad
xap 6up y=¢(x), xel QyEKUMA Iy TEHIAGMaAHUHI' CYUMH AeUH —
AQAH.
Avdbdepenan TeHrAAMaHUHT @UAMHHA TOIMIT YHH HHTEIDAA—
Aalll AeHHAAAM, E9UMUHUHT TPa(hUId HHTErPaA 9IDH YM3HK ACHUAAAH,

buara y=@(xC) OGHD napaMerpAd arpy YU3UKAAD ouAacH Oe--
puaran OyAcuin, Arap ymby UKKWTa:

{y =p(x,C),
Vi = 0x(%0)

mynocoGaTaappan C HH YHKAPHIT HATHXKACHAR V=/(%)) rearaava
¥OCHA OyAca, nry Y= ®(x%C) dyukuya (1) TeHrAaMapMHT YMYMUH
UMM AeHMAaAn. Macanan, Y =2¥ qenraama yayn y=Ce* thyHxims

v o B e
yMymuid eunm. Xakukatpan, Vx=C 267 =2:Ce™ =2y gopy ¥ =2y
KeArD YHKapH.

Arap OAp napamerpad arpM YM3HEAAD ouAaacH OepuAran Oyaca,
OrPY YU3HKAGD CUAAMK OYAraHAQ YAapHUHI AH(Depennpnan Tenr—

2x

AAMACHHHE TOTHII MYMKHH. Macaaal, p=Ce™" uHOMKAAD OHAACH
YUVH, XO3UPrUHa TONMAAUKH, audipepeHuudan Teuraama V' =2y
Oyaapm. Ana ymoy y= CxX* +5 uH3UKAD p omAacuuunT pAudcepen —
[[HAA TCHIAAMACHITU TOTI@aUAMK:
)~ 5
. c=2_27
y=Cx +5} & 2 10

4 =5 ' x X
y:zx.:}__'..
X

yr =2Cx%

OXWUPrH TeHraaMa (2) xypuHwminra asra, y GHPDAHYH TapTHOAHM 4 —
3HKAH AM(DhepeniiiaA TeHIAAMaAUDP.
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Ymby

Y= f(x% y)} )

W)=Y,

Macasa KoIIH MacaAdacH AeHHAAAH.
By macanra (x,, )€ HYKTapaH YTEAMMaH MHTEI'DAA 3TDH 9H —
SHKHY TOTHWIARH ubopar. Illy WHTerpar srpd YM3HK AroHamMu? —

AETaH CaBOA MYXHMAHP. By capoara MaBXypAHK Ba ATONAAMK Teo —
peMarapu xapol GepajK.

2-§. bupunyn tapTHOAn AnddepenMaa TeHrAaMaAap.
MaeXyAAHK Ba SrOHaAHK TeopeMarapu

Buz (1) xypusumaarn sddepeHnuar TeHraaMarap yIye Ko—,
UM MACAAACH EYHMHHHBI MABKYAAIH Ba SATOHAAMIM XAKHAATH
TeopeMaAapra KHCKAYa TYXTAAaGMH3.
l—meopema (Kowa). Arap (I} TeHTraMapa ﬂ.l y) Ba Bf(a,;,y )
pyHRUMAAED 0YHK 'CR? coxapa Y3AYKCN3 OYACa, ¥ XorpR:

1) MxTHépuait (xpyel’ HYKTa YUYH y(xo)=yo IMAPTHH KaHOAT—
AGHTHPaAUTaH y=p(x) pYHKIUA MABKYA,

2) Arap MKRE euwn: y=px), xel; y=pix), xef, %eq G¥amaca
BUTTA X=X, HYKT3pa YCTMa-—ycT Tywca, ¥y Xoapa yaap [, Ba [,
HHTEPBAAAADHHRHT YMYMUH KMCMEAA YCTMA — YCT TYIHAAM,

TeopeMapal paputaiki xpelmily ¥ (x)=y(x), Vxelml,

2—meopema ({Teano). Arap (1) renraamaaa fxy) dyHREUA
ounk I R coxapa y3AyRcm3 O¥aca, y xoaaa {a,pg) I Hngman Ka—
MAAQ GHTTA MHTErpaA IPU YH3YE YTaaH.

fAiroHAAMK XaKHAA fiHA YYHHYH Teopema XaM Gop. ¥ TTHkap—
Ansperéd reopeMach AefHAAAM. YHI KeATHpUO YTHPMAHRMHES,

Miucoa. 1) Y=y TedraaMa yuyH y=ce’ YMYMHWH €ULM.

YHaa fix,y)=y 6¥aub, %y)::l, AeMak, 1—TeopeMa Iaptaapd [=K?

Ad Gaxkapurarn. SITOHAAMK BadKapHUAAAH.
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e
.

2) y'= y% TeHrAaMa y9yn aBBaAo y=0 eunm O¥araan. Korapepca,

[ x+e

‘}:\_T

3
(1; 0y nyxrapan y=0 pa y= (E—?—) OrPM HM3HMKAAD V1IaAu. SIroHaAMk

I
ad

OTPH 9M3HKAADP XaM e4YuMHH HpoparaHdpu. Papiiankuy

AVEK.
3-§. Varapysumaapu axparapuran aAuddepennunas TeHTAaMarap

ABBAA UKKHTA COAAR AUdupepeHIHaA TeHrAaMaAapHH Kypaid —
AMKI

¥ =f(x). YMymuii eurMu y=.ff (x)dx.

Mucoa. Jr’=i;y=f-l-dx=ln |x|+C.

2. y'=g(y). YMymuit eunmu: j(p(y)

Mucoa. y'=y; — L4 =dx; f——— =x; ln‘y[=x+lnC; y=Ce".
¥

DHAW YarapyBuMAapu axkpaAapuras augdepenuuan TeHraa —
Marapra Tyxralimus:
3. Yoy
Y'=x)g(x) (3)
TeHIAAMa Y3arapyBYHAApPH aXpardAHraH TeHrAaMa SKaHHHM alTud
ViTaH 3AUK. YHU KYHHAAIAYA Y3rapTHpaMu3:
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"X = f()g(); 7“) = f(Ddx, gG)0;
Bt ready
e M

Mucoa. y'=xy; i—auﬁx h1|_1 |—'?+1n(,
y

2
X

y=C e2
Hgmucoguit macaaa. Arap y=fk) ypraua Mexuar yHyMAOpPAUTH
OYACA, YHHUHI DAQCTHKAUIH {r —(;-)— t (hynrnus GuAan MPOAGAAHAAN.
\

J (k)

Ly saactukArK Y3rapmac Gyaratpa ywdy o= —j—a)h a=const pauch —
9

(beperTMaA TeHrAaMara KeAamms, YarapyBuMAapM aXkparapuran aud —
hepenyman TenraaMapup,. YHU uHTerpasraiMma;

f((f)) % If((f)) dk = [k Wfik)= kG f=Ch™ , >0

oxupry  hynips  Ko66-Ayraac (pyuknpsicn  yuyH  yprava  mMexuar
YHYMAQPAUIHAGL HOOPAT.

4-%. bupun9an TapTHOAN OMp JKUHCAH AM(depennuan
TeHrAaMaAap

DBupHigy TapTubAM GUD SKHHCAHM AM(DOepPEHITHAA TeHIAamMa y zw[]ﬁ]
.L’

yuioy 2 =My, SLUW YTHX AAMBIITMPUIN SPAAMUAG ST HOMOLAYM
. e

(hynknus w(x) ra HucdaTay YarapynuMAapy axXparaArIan TerraaMara
KeATHPUAAAM. XaKkURATaH,

(u cp(n)—u

{ .’.\‘ X

y'=utoxu wlxu= (), v x=plu)-u -
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Arap @uy-u=0 Gyaca,

KYPHHHMIZAATH TEeHTAAMA |

&
(p(u)w Cx

dx -'
OCHA OVAQAH, YHHHAT eudMH: . o
% YR I cp(u)—u x ' :
Mucon, 2 = 1"[!'] +Z§ R S
dx b X E '
dhu T du 1-u? due - dx
Cextu N~ v —= : =T
dv dx X JI NEI

. arcsing=InxHnC; arcsin £ =InCx.
X

5-¢ Bupnauy TapTHOAN YA3UKAH AHpdepeHHaA TeHrAaMarap.
BepHyAAR TEArAaMacH

e AT At S it S i b S e el G

bBupuauir TapruGAR YHIURAR AHQepeduHas Terraama V=a(x)v-+bix)
YayH YMyMAH €9uM KYRBAATA (pOpMyAa SpAAMHAG E3UAQAM.

- iy Ayl
J.'(x)=(C + [b(x)e fas dx]ej O axrepuit yarapmac.
Mazkryp <opMyAa WKKHM YCYA OHAQH WCOOTAGHMIIW MYMKUH.

Yaapaad Odrrack 1y iopMyaa OHAal é3uaran p(x) pyHRUHA Ge—
PUATAH TEHTAAMA{H KAHOATAAHTHPHITHHNA TeKIIHpHW. XakwraTaH,

¥ ()=f(x) eﬂja(x)dx ‘eja(x)dx + (C + Ib(x)e—*[a(x)dxd, ) Jalxydx a(.l.)"

¥ivy
=B{x)talxix),
ABHY V' (X)=a(pAx)+b(x).

Mucoa. y'{x)= —1gx- y+._l__ +_< <__
COSX

2
Wx)y= ( ! e'[ e le ] Jroxas (C j
COS X COQ X
DRAM UM3MKAM AMGdeperuHas TeHrAaMara KeATHRRWAAAMIa
Bepayaad TeHrAQMacdny KypaMus. By TeHraama xyidpardya €sH —
AaAH: y'=alx)y+b(x)y”®, o -uxTHEépHi xakukuit con. Arap a=0 6yaca, B
yEaf)y-+h{(x) —4M3MKAM TeHraama, o=l G¥aca, y'=[a()+b(x)ly ~ys3— %

]wsxzc-cosxﬂinx.
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rapyBuUHAADH ARPAAGAMTAH TeHTAAMa XocHA G¥AapM. SHAU o#0, ozl
OYACHH. YHAQ YHHHI MKKM TOMOHHEHH ¥° ra 6¥ad6 wobopaMus: yy'=
=a(x)y +b(x). Yuby y'"=: aAMarmMpMII Gakapamus. z&(1-w)y %y’
flaru Yarapyeud zZ{x} Ta HHc6aTaH OEpPHUATAH TeHIAAMA KYHHAATH
KVPHHHIIE KeAJAU: '

i;,zj =(1~a)a(x)z+(1-a)b(x)

OXU[IH TEHIAAMA Z Ta HHCOATaH YHIHKAUAHD.
Hymucogur macana, Muaanil papoMapi KamfraA XapaskaT Ba UCteh—

dk

" =SRE)- (e mk
KYPHHIHAATH  TEHTAAMAHH VpraHHIITa KeATHPAAH. YHpa A-Kypoa—
AHIAHAMK, S KaMrapHur HOpMack (S=const, 0<5<1), k) ¥prava mexsar
YHYMAODAHTH.  Arap fk)=qk” (KoG0-AYyTAaCHAHT UWIHAAG YHMKAPHIO

MOArA ONTHMAA TAKCHMAAINL MaCaAaCKHHH €YML ymﬁy

DYHKUBSACH YuyH) OVACE, % =S ah "<k BepHYAAH TEHIAQAMACH XOCHA
H
Gyraal.
YU KyHKparuda y3rapripamus;
(-0l ™ 2 (1) 1t (1 -c)agS; K (=)

dz dk
— ] — k'a__ ;
PR
a4z _{l-a)p+n)z+(-oda, - S
— e —————
dt a(?) b(1)

OXHPrY TeHrAaMa GUPHHYY 1apTUCAR YH3HKAH AH(QepeHIBaA
TEHTAAMAAND. YHH HHTerpassaiMus:

Z(f}z C+(l- OL)60SJ‘e(l—oa)(mn,wdj[}--(l () —

- [C +{(1- Dr.)ﬂoS- __L__e(l~u){u+n)f)g‘(l-_u)(m-qy = O (10 4 ﬁ'g_;
(I-a)p+1) s
1
k([):[ce‘(l—a](].lﬂ])g +_£I_)._‘S-_'"]"“ ;
- M
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0S R S Y
I dar pa k=| ——
].I.+'l']] “YHQCQI" L ( ]

—IOpHEIOHTaA GHU3RK MYXHM aXidMHATTA 5Ta.

HgTucopuérpa lim £(6) = [

F— o

Rl

6—§. TapTAGH nacaspuran 2-taptuGan suddepeHnnanr o
TeHraaMaaap

Bah3H X0AAAPAR HEKMHYH TapTHGAH AUQ@epeHIHaA TeHTAQ —
" MAAQPHH HHTErPaAAanl SAMAILTHPHII £pAAMHAEZ HKKUTA OHPUHYR

Tﬂ.p'r“ﬁm TeHI‘AﬁMaJ\apHH KeTMa—KeT HHETerDAAAGIITS Ke)\T‘HpHAﬂAH‘
Dy =) = [ f(3)dx +C p= | ([ FOYN+C x+ . - |

Mucea. y'=x; y'= ); +be_—;5_ +Cx+C,.

2) Flx, y’, y")=0. By Teuraamapa HOMabAyM QYHRIHA y(x) KaT—
HalUMaAnTH. YHAa ¥'=z Aecak, Flx, z, 2')-0UpHHAYN TapTHOAM TeHK —
ABMATA KEARMHD, )

Mucoa. xy"+y'=0; y'=z pecak, xz'+z=0,

dz 7, dz _dx o

)

dx x oz
lnl |——In|\‘+ln<,:,
z:.-(:l.;-({}—lzcl,y th"ll l+(,2
W o

3 Ay, ¥, y)=0. ByHaa 3pKAM V3rapyBuH KaTHAMMasnTy. SHrd
HOMABAYM Qyuriua z uu z(y) aeliMus pa z(y)=)" OeATH Kupm'a'wu H

s dz _dz dy e
| R e
Mucoa, 2py"=()2+1; o T
2oy ztz=zi4; 222({2 =if-"i s In{z2+ )=In |y | +nCj;
727 +1 ¥ )
243 =(:;J-’; y’?:ny_.]; y':i fC]y -1 _.___._(.f}_.._..._ ;.—'_dx; .
x .

Co-l=erCp.
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7-§. UkxuHau TapTHOAM YH3HKAH Y3rapMac KodphuineHTAn
AuthiheperHiMas TeHraamMaAap

Yuroy y'+py'+qy=f(x), p,g yarapmac coHaap, KYpUHUILAATH AU —
(PepeHIMaA TeHTAGMa HKKAHYM TapTHOAM YM3UKAK Y3rapMac kosd —
QUIMCITAH ‘TeHrAaMa AchiMaaau. Arap f(x)=0 6yaca, ynu 6mp
AKANCAH, fx)#0 Byaranmpa OUp KUHCAM OyAMaran TedHraaMa Aed
IOPUTHAGAM. ABBAA DUP JKMIICAH TCHTA@MAHM KYpPaMH3. ;

1. y"+py'+qy=0; p, g=const. (1)

Ly TeHrAGMaHUIT eYUMHHA y=¢™ KYPUHUAIIAG U3AaHMU3: y=ke™,
¥ =k udoparapaan hoiparanud éaamua:

k2™ +pke™+qef =0
&87
2+pk+¢=0 (2)

Toumaran (2) kKpappar TtenraaMma  Gepuarail  Auddipepennuan
TEHTAAMAHUHT XapaKTePUCTHR TCHFAGMACH A()ﬁHAdAH.

Andppepennuan reHrAaMa edunMu (2) TenrAaaMaHuHI euMMAa —
pura OOFAHK. YHAR KBAApPAT TEHIAAMAHMID ) TYPAH XakuKWi, O)
OUTTA UKKW KappaAu, B) KOMITACKC WAAM3AApTra ora OYAraH XOAAap
COAHD BYAAAM.

Teopema. (2) TeHrA@MaAQ p Ba ¢ AQpP XAKUKUKH cOHAAp GYACHH ,
Y xoapa

rf} arap XapakrepucTuk TeHrAaMaHHuHT ky pa k: CUHUMAODPHY Xa —
KUKKH Ba xdap XuA OYaca, (1) audpepennnan redraamaguur 6apua
euMMAapu (YyMyMHU eunm) ymoy

y=Cp ¥ +C, ¥ (3)
(hopMmyAra GuAaH OEPHUABAHU;

£) arap XapakTepUCTHK TenrAaMaHunr ki na k2 eauMaapu yzapo
Tenr, sibiu k,=k,=k 6yaca, (1) audppeperiigan reuraaMaluir dapda
eurMAapy (YMyMuH cuaMu) yuidy

y=(C+Cy)e

chopmyra GuaaH BepUAdAN;

) arap XapakrepuCTUK TeHIAAMaHuaT uapM3Aapu k, =otif, =0
KYPHHHATIAQIR KOMIIAGKC conAap Oyaca, (1) renraamanunr Sapua
CcUUMAApPY (YMYMHE cuumMK) yuidy

y=e" {(Ceos fx+Casinfx)
thopmyaa GuAaH BepUAaAd.

Mucoaaap. 1) y"-y=0 yayn k>~1=0 Ba k, ,==l.

Ymymui eunum: y=Ce*+Cse™;
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2) y'=2y'+y=0 yuyn k2-2k+1=D Ba (k-1)=0 pau £;-=! xKeau®
YHKaAd. YMymuid eunm: y=(C,+Cox)e’;

3) ' +@ty=0, @>0 yuyn k+e?=08a k, ;=Haw.

Ymymrit equm: y=Cieosax+Cosinaex.

Arap 10xo0puAa KypuAran xoarapaa C; sa O, aapra aHug Kui—
maraap Oeprak, HaTHXKapd Xycycui eumm xocua Oyaaam. Ymdy
¥xD=Vg ¥ (Xg)=y IMaPTAAPUEA KaNOaTYAANTHPAAMIAH €UHMHK WAL
Macaracu Ko Macaracu AcHHAGAW,

Macanan, ymoy p"-3y"+2y=0, y(0)=3, y'(0)=4 Kol macaracHin
CUMIIL AD3UM ACHAMK. ABBAA YMYMUH euMMuHp &avuz A-3i+2=0,
=1, k=25 p=Ce e oupm maptaappan (hoparanmud C; Ba O,
Aapiu Tonamus. y'= Cet 20,67

3=+ 05
4=C +2C,

AeMak, KoM MacarsaCHHHHT e4UMM KYWMAard KYpHOHIIAA
G3UASAR:

}, c=2, C=1.

y=2e" e,

DHAM URKHIUH TAPTUOAM YUSHKAM Y3rapmac roadiuuueirran
OHp KUHCAH DYAMAran TCHIAAMAAAPHY YpranaMus,

2. "y rap=), xela, b), f(x)=0, Vxe(a, b).

Maskyp 7TeHrAAMAHH CUMIHHWHT YMYMUW YCOyAH YirapMacHu
BapuanUstAaLl YeyAR Ach opuruAaad. baksu xoarapaa f(x) chyrk —
HAS MAXCYC KYPHHUIIAGpra sra OYAraHad XYyCYCHH cusMuM s
MYMKHH,

YarapMacHu BapHauMsAaIl YCYAHHUHT MOXHATH KYRHAQUMAAN
uBopaT. ABBaA MoC OWUD JKUHCAW TEHTAGMAHMHI YMYMHH QUHMH
rorimaaan: y=Cp+Cops, GyHAG ¥, Ba ¥, Aap OUp KUHCAM TeHD—
ADMAHMUNY VKKUTA YH3HMKAM DPRAM eyuMAapupan nbopar. Arap ) (v}
pa yox) hyuxkumsaap yuyn Cy,+Cy.=0, xe(ab) alnmar dagar
C=Cy=0 6¥arapparuia ypuuan Gyaca, my y,(x) na y-(x) dynrmus —
Aap (a,b) MHTEPBAAAD UHSHKAH 3DKAW ASHUABAM. AKC XOAAQ yAap
HUIUKAM OOFAVIK ACHHABAM.

OHpr Oup xuucan O¥amaran AnudypepeHiidas TeHTAAMaBWHT
cuumuuu  y=Cy,+Cyy, Kypunumpa uaraivuis. byapa € pa O
(byuxnusaap ymby

G+ y, =0,
Cn +C oy =0,
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CUCTEeMAAEH TONHAAAM,

Mucoa. YmGy /-3y +2y=e¢* TeHrAGMaHM €YMII TRAADG STHATAH
OVACHH. Moc¢ GHD XHHCAH TeHTAaaMa J'-33' +2y=0 yuym k3-3k+2=6,
k=1, k=2 oy (GG ymymuil edmst, JHan y(x)=Cx)e™+Co(x)e®
Ael oramus. YHAQ

Ce¥+ C;e“ =0,
C;e" +C2! 2e* =0,
cucremapan C;'= -1, Cy'=e”; GyHpaH O)= —x+C;, C= —e 4,

Lilynaa#t x1AKu0, GHP KNHCAM GYVAMATAH TEHTAAMAHMHY YMYMHH
eyrMH KVHMAATHYA S3HAAAH:

Y=+ C e e+ C Jed¥= Coe™ 4 Che™™ 4 (=x=1)e",

Iy eanm Kypuapmura swsmvbop Oepak Gearn GUAaY MOC
GHp KHHCAM TOHTAGMAHBHI YMYMHI euumu Oearvtaadrad, { x 1)

(PYHRUHEA 3ca, OHp KHUHCAH OYAMArad TeHTAGMaHMHI XYCYCHH.
| eMMMUAQH MGOPAT. KaKKKa1ad, ¢(x)=(-x-1)¢* pecax,
- @ (=~ H{-x-1)-"={-x-2)&",
¢ (@)= 1) H-x-2) " =(-x-3)e”;

P30 R = @ (03 O 2l X)) = (—x=3)e =3 x - e Hx~ e =e"

Teopema. Vxxuuuy vapTnban yuskErAd OUp KUHCAH O¥AaMaray
angupepeHnHas TeHrAGMANHHY YMYMHER €UHMMH MOC SHD JKMHCAU
TeHrAdMa YMYMEHA eaumu OMAAH ORp JKMHCAH OyAaMaraH TeHraa —
MAHBHT GHPOp XYCycHil eduMK HUPHHAUCKHAGH nbopar.

8—§. bupusun rapTH6AR aBToHOM AHD{lepeHnHaA TeHTAGMaAAp

BH2 aBBAATH MALDYAdAApAd DaRAT OUTTA HOMIBAYM (DYHK-—
UMAHGHE XOCHARAAPY KaTHAINFaH AndpepeHiMar TeHrAaMasap
OUAAE TAHUIDAKMK. ATBp HOMABLAYM (PYHRUIBHAAD COHH UMKKHTA £X9
vupar Kynm G¥aca, 6u3 amcddepeHHMar TEHTAGMAAD CHCTeMaCHra
ara 6yramus, VIKKH éKd YRAAH KVII CEKTOPAM HKTHCOAHMH JKa—
PASHAADHH YpraHuti TEHrAAMaAdD CUCTeMACHHY YPraHMUITa OAMG
KEAAAM. ATAD HOMabAYM (PysKOuarapHu y,(x}, ¥x), ..., y,(x) AcO
DEAYRAACRK,

L I RS AN I N 4
cucremMa AMdMpepeHnMaA TeHTAAMAAGPHEHT HOPMAA CHCTeMAacH
ALHMAGAN, Arap X—3pKAn ¥3rapyeud BakT ! ApH HOopart Ofaca, (4)
- CHCTEMAH¥ AHHAMBK CHCTeMa Aeidaasd, KynruHa HKTHCoAR#H
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SKAPASHAAPHUHT MATeMATHK MOASAAADY VIVH [, IWHKIUAAGD BAKT !
ra OOFAMK O¥AMAMAM, STEHY BakT ¥TUINW OMAGH JKApaSHHMHAT Keuuim
KOHYHPI yarapMaiiau. ByHaal xoAsapaa cHCTEMA

YT Yo oo V) =12, )
KYPUHHLIAQ ©3HAAAN BA ABTOHOM {Myrrop) cucrema aet wpH—
THAAAM. ABTOHOM CUCTEMAAGpPHHHT KaTop My)gw\'l xoccarapy Gop.
Kymrapan, arap y=¢(f) eunm Oyaca, y=pr+C}, C=const, hyuxius
%aM cuum OVaapH: arap CuUpop y=elf) ednM yuYyH of)=¢ll.), 28,
TeHTANK GaXXapuaca, KYHHAATH UKRHA XOAAGH OHPH 102 Gepasu:

1) Gapua t Aap yuyH @{f)=a, a=const;

2) mynpal T>0 coH MaBXKYARM, UXTHEDHH [ vuyH @i+ 1)1=¢l)
TEHTAMK DaXapuAKG, 0<]rz—r,|<T 6¥aranaa o{r)=@( ) TEHICUIABK
YPUHAHM D¥AAALL

Maskyp xoccarapHHHT mg'mco,amn XKapdaSHAapHH YpraHMuIAary
AXAMHTIH KaiTa.

Arap n=1 6yaca, {5) ciacTeMa GUTTa TeHrAaMara sra Gyaapu: y =f(3).
VHH CKAAIP aBTOHOM Au(MpepeniiHan TEHrAaMa AeG 1OpUTHAAAM,

Fanputh. (5) MyXTop CHCTEMAHMHT XOAathap (ba3och Aeh
IMYHARH 1 JAuOBAH (pasora alTHAGAMKH, YHAR TIY CHCTEMAailMHT
QUHMAQPH TPAEKTOPHAAAD OHAAH, CACTEMAHHNT V2H 3CAa BeKTOp
MafipoH 6naal TaBcH(bAaHAAH. TPAGKTOPHAAAD XOAAT TPEKTOPHS —
AGpH A€, BEKTOPAAP XOAAT TE3AHKAADH A0 QTaraAH.

Muterpan arpu yMsvgaap (MuTerpasa wHMiaugaap) (n+l) yauopau
- dhajopar Arpd dU3RKAApAup. Ly SIpH uM3MKAAPRUML  ABTOHOM
CHCTEMAAAD YUYH I YK O¥iiuua (y;, ¥, ..., V) A2p (hasOChra OPTOTOMAA
OPOEKUHACH (COSCH) TPARcKTOpUAAAD AERHAIAM. ABTOHOM CHCTEMAaAap
YUYH W0y TRAeKTOPUAAGD 3 TYpAn OVAaam: 1) ¥3apo KecHIOManAH;

2) aaT GHTTa HYRTaAaH HOOPAT GYAAAM; 3) AGBPHHM €UHMHH, SBHH
EREE 3TPH YHIKHU Hpoparaian.

9-§. ABTOHOM CHCTeMaAapHHHI MYBO3aHaT XoAaTH BA YHHHT
TYPFYHAHCH

(4) apToHOM CHUCTEMAHMHT MYBO3AHAT XOAATH Ael

: JOn Y =0 =02, 000 o (8)
YeKAH CHCTeMA eHHMAADHTa alTHAaAM. CKAAID X0AAd MYBO3aHAT

xoaaTAApH f(¥)=0 cxarsp TeHTAAMaHHHT ednMAapupaH uGopar
6}“'_rAaAH. Mucoanap: 1) y'=1+y% 6y TeHrAaMa yIyH MYBO3aHaT X0 —
AQTH MABXYA 3Mac, HYHKH 1+y220; 2) y'=siny; Gy TeHraama YayH
4eKCH3 KYIL MYBO3AHAT XAAATAZPHU MABXKYA, UYHKHM siny=(} paH )=nz,

88



neZ xeAu6 uukapu; 3) Coroy Mopeau yayu & =sfik)~(ut+nk, k = %’l‘—
7

TeHIAAMa KYPOAAQHTAaHAMK k HMHT V3rapuill Te3AUTH KOHYHUHH
upopanaiipy, yHAa O<s=const—KaMrapuir mHopmacH, f(k)-ypraua
MexHar yHYMAopAurd, k=0. Ly (dyHrnus HeoKAaCCUK AeG arta —
AQAMTAH IMAPTAAPHE KaHOATAGHTHPAAW (YM3Mara KapaHr):
S(0)=0, fik)=0, f1k)=0, [1k)<0 vk>0.
st ¥1
ysik)
{

V(R :

=Y

0 k (0 }ci

lim f7(k) = +oo.
k—y+0

Iy MOAEAB YUYH MYBO3AHAT XOAATAADHM ‘TONAWAMK. YHUHI
yuyn sf(k)-(utm)k=0 TedrramMa eYMMAAPHHM H3AAIN AO3HM. MKKM
dynkmua y=sfik), 0<s<1 Ba y=(u+mk rpadUKAapHAHT KeCHINTaH
HYKTAaAApHU MYBO3aHAT XOAATHHW AHIAATAAU. BY (DYHKUUSAAPHUHT
X0OCCAAAPUAAH KeAuO YMKAAMIaH XYAOCa INYKM, HKKHTa MyBO3aHart
XoAard MaBxkyA: k1=0, ko=k+>0, BHU3HU MYBO3aHAT XOAQTAAPHHHHL
TYPEYHAHI'M RHU3HKTHPaAU. Ly TyuryHuaHud KEpHTaHAMK,

TYPFYHAUK TYPUIYHYaCHHM CKaAsdp aBToHOM AWM epeHivan
‘TeHI'AaMa ydyH KMpUTaMu3. CKaAap TeHrAaMa yuyH xosaTaap ha —
30CH X0AQTAQp TYFPH dMaurupan ubopar. BaxT yrumm Onaan xo —
AaTAap HYKTACH XOAQTAAp TYFPH YH3uFH Oyiiaab & yurra, é vanra
XapakaT KMAAAM. X=a HYKTa MYBO3aHaAT XOAATH OGYACHMH. Arap BagT
yramu O6uMAaH X=a Aall WKKaAa TOMOHAA XaM XapakaT Iy x=a
Hykrara Kapa® copup OyAca, Xx=a MyBO3aHAT XOAATH TYPFYH Ae—
HuAaad, arap OMp HyYKTaAap x=d¢ AaH HKKH TOMOHTA Y30KAamHO
Kerapepca, X=d¢ MYBO3aHAT XOAATH HOTYPFYH AeHMAAAM; arap
TOMOHAAH SKHHAAINHO, MKKMHYH TOMOHAQH Y30KAQIIHUO KeTanepca,
X=a HW APUM TYPFYH AGUMAAAM,
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4
»
F 3
¥

e et
a : a

Arap f{a)=0 G¥aca, /{a)<0 6Varamaa TYpryH, f{a)>0 OyaraHaa
HOTYPFYH O¥aapu. Arap f1(a)=0, j{a)}#0 6yAca, x=a -ApuM_TYPEYH
G¥AnAm.

Ymyman, f2+D(a)<0 6¥aranpa Typryn, [ a)y>0 GyaraHas HG—
TypryH 6¥aapm (Gynaa fla)=... =¥ a)=0).

Mucoarap. | y'=(y+1 (y-2) y1=-1 p;=2 MYBO3aHAT X0AaTAGPH;
pEy psl=2y L p{ 1= 2 1= 3<0; p1= 1 7ypryH; y (2 =22 1=3>0;
¥2=2 -HOTYPFYH,

2y ke =Sf-Qutmk; fE)= SR -(ut ks (e =S (kY- (et <0
(rerumad yHM3Mara). Aemak, k=k«>0 ~ MyBO2aHAT XOAATH TYPFYH
skal. lily MyBo3aHaT XoraTy OCardHCAQHIAH VCHIMIHHHE ONTHMAA
peskuMuHH ddoparalAH.

AAABMUETAAP

|. Bercimasn MareMaTtHKa AAT SKOHOMHCTOR {KOAA. @BTOPOB HOA
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2. Caroxuranror M.C., Hacpuraunos F., Opauit aucbbepentman
TeHrAaMaAap:— TOLKeHT, «YabekucTon», 1994, (2-mampu), (I 606,
B 606, 10 600, 10.3 § . :
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9-BOB. COHAH BA AAPAMAAH KATOPAAP

1-§. CoHan KaToOpAap Ba YARPHRHI SKHHARUIYBYHAHIH

Karop MmaTemaTHk, Iy XYMAAARH, HKTHCOAHH MacardAapHH
SYHII >HapadHHAl UEeKCH3 KYVA KVIIMAYBUMAADHH V3 HYHIa OATaH
HuFHHAMARDHM KYpMIIra TYFPH KeaapH. BYHAAH XOAAAPAR KATOD —
AQp HA3BPHACHIA MYPOXKAAT KHAHHAAH. ABBaa OH3 KyHIMAYBUMAAD
XaKUKUHA COHAApPAaH HOopaT GY¥AraH XOAHH K¥paMH3,

Yoy #;, Uy ooy U, ... XAKHKWA COHAQP KeTMA — KeTAMTH Oe—
pHATan GYAcHH,

o0

-maspug. Kyinpary _El= Uy Uyt Ayt uhopld COHAN

" KATOD AeHHAAAM.
Yupaa s, 42, ..., Uy, ... AAD RATOP XAAAADH, ¥, 3CA YHUHT YMYMUH
8K N—XaAHu AeHHAAAM.
KaTopHUHT YeKAH COHAAFH XapAapH HHFHHAMCHHY K¥paMu:
S;-'-u,-, Sz=ul-+u2, cary Sn=“;+u2+- ..+3¢".
Byaap XxycycHit HuFHHAMAQD, S5, S ..., Se...— XYCYCHH

" HHFERABAD KeTMa — KeTAMIH ACHHAAAML

2-mabpug. ATap XYCYCHH HUFHHAMAAD ReTMA — KETAHTHHHHT
. YeKAW AMMHTH MaBXya 6¥aca, AbHA
im S, =5, S-9eKAH,

TEHTAMK ¥pHHAN G¥aca, KATOD SKWHMITYRYIH, S YHUHT HHFUHAUCH
w .

AernAaad. By xoaaa Z;:; = § el é3ca OVAQAH.
=1 !

AKC XOAAR, ABHH XYCYCHH UBFUHAMAAD KeTMa - KETAHIM YeKAU

AHMUTra 3ra 6¥AMaca, KATOp Y3OKAAINYBYM ACHHAAAH.
MucoA YPHHAQ TeOMeTPHE NPOrPecCHTHE OAAHAHK:

Zb,by. by, byt
YuuHrr Gapua xa,a,\.ap.].; HUFMHAMC
| b+bg+bgte. +bg" . = ibq"l
Kabn éaw. PapiaHKH, i

n_..
L
q—1

9} -



Y4 X0A 103 GepHIN MYMKHH: - - S
[} iy <1, yoaa lim ¢" = 0. Ulynwsr yuyn |

P
_limS,,:lim[bn A P
L new s q—] g-'l I—Q

© . heMak, §= 1 b_ . Karop axumaamysuu pa ¥mrusAECH § = _ 2
e =
"2) gt > 1, yuaa lim q” =0 KM lim ¢"— MaBXya sMac.
# n—p0

By X0AMAA KATOP Y30KAQIIYBIH OYAZAM,
=43) ]q| =1; ¢g=1 6yAranpa S, =nb, lim S, = w; §= -1 GyAranpaa

H—o

S, =b=b+b—bt =bl-1+1-1+ (-D"H

bn-Tok, e
" 0, 1 - xydr.

Aemax, lim S,,-‘MaB)K}’A aomac, Llyapadl KUAMG, I{,ypHAaé’]T&_H
H—y a0

Katop jg| > 1 A AKUHAQIHYBYH, |g| 2 1 AQ Y3OKAQUIYBYH GFAaAH.
TeoMeTpUK NPOrDECCHS XAAAAPHAAH TY3IUATAH KaTOPHH Feo —
METPDHK KaTop Ael aTaAapH.
AKUBARNYRYY KATOPAAPHUHT Oab3M XOCCAAAPIHHU KeATADAMHI:
e a7
1. Arap 2u KaTop SKHHAQUIYBOH Bi Zlu =.5 &faca, 2= 0
=] =l f

{ =

i

hid x5
yuyH ZAU,- KaTop XaM AKHHAALIYBYY Ba %)L u = AS OyAaAH:.
f= i S

=1
o0 il o

2. Arap leu‘ =Sl Gyaca, > v =8z 6¥aca, 3, (4 +v;) =51+S2.
=l i=l =1

3. Arap KaTOp AKHHAQUWIYBYH OVACA, YHAQH 4YeKAM COHAArH
XAAAAPHIH CAMO TAlAQIl KM YHTA YeKAH COHAACH Xaprap KuIMii
HaTWKACHAS AHA AKHHAGHIYBYK KATOP X0CHA GVAaAM,

Xap Gup karop yayn S=S.+r, S, —xycyceusi Buruapn, udopa
Vpunay,

4, Katop sKUHAAUIYBYH OYARIIH yuyH lim 5, =0 TeHIAHK YPHHAR .

R

OYVAMINH 3apyD Ba eTapas. . . 4
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DHAM Karop AKMHAQIYBYM GYAMINMHMHT 3apypH# IDapTHHM
KeATHPaMU3.
o0
I—meopema. Arap leu‘ =S xaTop AKHHAANIYBIH GYACa, YHAQ
= e |

lim 2, =0
i—¥e0
FeHTAUR YPHHAK OYAapM,
Ammo arap limu; =0 6¥Aca, 6ynpail KaTOPHHHT AKMHAQNIYBYY —
-0
AMLH XaKHAQ X€4 HUMa ASHHII MYMKHH aMac.
Arap lim w; #0 6yAca, AOMM KaTOp Y30KAGUIYBYH OYAGAH.

jpon

2—-§. MycGar xapAd KaTopaap

oQ
Arap X % KaTOPHHHT Gapya U, U, ..., Uy,... XaAAAPH MYCOaT
m=] n

XaKUKUM codAappad ubopar OyAca, yum MmycGar XapaAW  KaTop
ACHUAAAH,
Kylinaa mycbaT XapAM KaTOpAApHHHI AKWHAAILYBYH OVAHIIN
HIaPTAAPUTa OHA TeOpeMaAapHM KeATHPaMM 3!
o0 = 8]
2—meopema. Arap Z‘u Ba Z}v MychaT XapAm Karopaap
n=l # n=l n
OYAUG, Vi yayn ¥,<v, TERI'CH3AHK VPpHHAN OYACa, yHAA
oo o
1) 2 v HUHr AKUHAGUIYBYUAMTHAARH Z]a HHHI' XaM SKHHAG —
n=| n n=l n
HIYBYMAUTH KeAnb 4uKaAH,

P© w
2) Zu HUHD Y3OKAQUIYBYMAMIHAGH 2.V HUHI' XaM Y30KAa —
n=l n n=l n

INYBUHMAMIM KEAUD YHKAAH,
Maskyp TeopemMa TaKKOCAALN TeopeMacH Aed TOPUTHAAANA.
Kynuaya 6yupa ywmby xgaropAapAad (DOMAAAAGHMIN TaBCHS
ITRAAAM !
o
1) reoMerpuk xartop qu’” ~SKUHABTITYBUH |q|<l OyAraupa,
n=1
Y30KARUIYBUH — I q | =1 6yaraupa;
b |
2) rapMOHHBK KaTop Z— —~Y30KAAITYBYH;

n=1
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3) yMyMAQUIIaH TapMOHMK KaTop Z"T{ ~SAKUHAAITYBYE o> 1
n=1
OYATaHAd, Y30KAAITYBIM —a<| OVAraHAg.
3—meopema. Arap lim Ut = Oyaca, /<1 Gyaranpa Karop
=0 Y,

SAKUHAQIYYBYM, [>] GYAranpa —y3oxAamysyH, /=1 6yAca caBOA OUHK
KOAQAH.

o0
4—meopema. YInGy MycOaT XapAH X u  KaTop YUYH WSu>...20>...
n=l n
xamMpa  fi)=u, Ba fx) dyukuus x>1 Agd aHUKAGHTAH, Y3AYKCH3 Ba
oo
yomaiiapran 6Yacun. Yepa Zlu KATOP ARMHAAITYBUM GYAUITN yOyH
n=l 1

-
[ f(xax
1
X0CMact MHTerpaA IKKHAAUIYBYM OYAMINU 3apyp BA €TapAM.
Arap f{x) pynakuma f{x) yayn Gomaanrmg Gyaca, J’ F(dx=tim F(x)- (1)
1 H=p il

TEHIAUK EpAAMMAR XOCMAC MHTErpaA XHcoOAaHAAM.

KaTopaap MaB3ycH JKypa KeHIr. Typam uimopaaum Xapaapra ora
OyAraH KaTOpAap, HIOpacy HaslaT OWAAH Yarapapurad Xapaw
garopAap Ba Gomka RaTopAap yupaupu. bBus yaapra TyXraamah —
MK3. AMMO XapAapd CcodAappaH amac, (pysHrousaapaad wbopar
KaQTOpPAAPHUHI' MYXMM XYCYCHHM XO0AM —Aapakard  KaTopAapra
KHCKaUa TYyXTanMH3,

3-§. Aapa)xaAu KaTopAap Ba VAGPHHUHT SKMHAQIIAIN COXACH

I-mawpucp. Yinby
CoHC X Hex I e XML
KYPUHMITAAG E3MATAH Xap OHP KaTOP AGPAXKAAM KATOD AeHUAAAU.

YHAQ €, Cpy veey €y --. AP AAPAXKAAM KaTOP Ko2(h(hMIHEeHTAAPH
ACHUAAAH.

Papolagkn, x HAHT Xap OMp KHUMATH YYyH MOC COHAH KaTop
XOCHA OYAaAM. Dabau X Aap YYYH KaTOp AKHUAAITYBYU, Oabh3urapy
VUYH V30KAQITYBYM OYAMINHM MYMKHH, X HHHI' AQPaKaAw Karop
SIKUHAQUTYBYM OVAaAMTaH KUHAMaTAQPH MaXXKMyacd YHHHT SKUH —
AQUTHLL COXACH ASHMAAAM.

Mucoa yayn ym6y I+x+x?.. . +x"+... KaTOPHUHI SKMHAAIIHII
COXACHHU TONAMAMK. YHHM MaXpaXu ¢=x OVAraH reoMerpuk KarTop
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Aed gapaml MyMKHH. BHAGMH3KH, Y 1ql=fx[<l OyAranAa AKUH -~
AauiyBud. Aemak, OepUATaH ABPaKAAM KATOPHUHT AKWHAQUIAIT
coxack (~1; 1) uHTepRaspaH UOOpAT.

Abear meopemacu. 1) Arap papaxanss xarop x=xo=) aa
AKHHAQINYBYH OVAca, Yy lx|< Xp| TEHICH3AMKHM KaHOATASHTH —
pyBud Gapya x Adp YUyH XaM AKWHAADTYBYH OVAQAH;

2) arap AapaXkaAW KaTop X=X; A y3okAammysuuw OyAca, y |x]>|x]
TEHICU3AMKHHE KaHOATAAHTHPYRUM Bapua X Aap yJyH XaM Y30KAd —
urysuM 6yAapu.

Abeab TeopeMacHMARH KeAHMD YHKAAMKH, AADaXKaAl KaTop YuyH
iryHAal R20 con MaBXYAKH, |x| <R AQ KaTop AIKWHAAUIyBad, |x|>R
Ad yaogaanmyBud 6¥aaau. Iy R con AKMHAQIMUT PAAWYCH ACHUAAAH.
Arap AAPaXKaAM Karop SIKMHAAIDYBYM OYAca (GMUpoOp COXapd), YHWHD
SIKMHAQUIMIL PAARYCH R yuyH KYHHAATH (hOPMYAA YPHUHAK:

i £
R=lim 4.
e TR 1

IOKOPHAATH MHCOAAR C=C;=C,=...=¢,=...=1 GyAranu yuyn ;‘:—"-]'zl
Ba R=1 6yaaal.

Aapaxaayd KaTOPAdPHHHTI HKKH MYXHM XOCCaCHHYU KEeATHpaMu3:

1) papadkaAy KaropHy YHUHI' SKWHAAUIHIOT COXACHAE XapMa —
Xap A QepeHIuAAAAIT MYMKWAH;

2) AgpadkaAu KaTOPHE YHHMI SKMHAALIHIN coxacy yuyn [-R, R]
KeCMaAa XaaMa —Xap MATErPasranl MyMKMH.

4—§. Makaopen Ba Teliaop KaTopAapH

Dapas araviauk, y=f(x) dyuknus x=0 Hygra aTpodupa aHuK —
AGHTaH Ba n Mapra pAMQ epeHIMaAaHyBYM GYACUH XaMAR YHHHT
AQPAXKAAM KaTOpra eunaMacu

J(x)= cptexteoxi+. . te X"+,
Kypunumra sra 6yacun. Yepa f(x), [(x), ..., / (x) xocuAarapun
SIKUHAGUIMII COXACHAR XaAMa—Xap AMpdepennuasrab Tonammus,
Yaapuu x=0 gygrapa xucobraimus:

' 0) fﬂ'(o) _ f{n)(o)
=), ¢;= {},c,=f( , €= pevay Cg= =,
¢o=0), ¢;=0), ¢; a7 3 3 )
Harrkapa f(x) yays ¢inaMa KyHuMAardua 83MAapM:

JE)=A0y f10)x+ %Ql x4 1%92.::%. A+ —f—(i(o—)wr. -
! 3 n!
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XOCHA OYAran Kkarop MaKAODPCH KaTODH ACHHAAAH.

Tabkuprab adTaMU3KH, pacMHE paBuiTaa V=/(x) PyAKIMI yayH
TyauAran Maxaopen KaTop# f(x) (DYHKIEsATa SKUHAQIMIIN XaM,
Y30KAQITYBYH OVAMITH XaM MYMKWH,

Arap f(x)=8,(x)+r,(x) Aeb é3cak, KyUuparu reopemMa YpUHAK.

Teopema. Maxaopen xaropu f(x) (DYHKUMSTa SKUHAQIIYBUA
DYyAHIIN YUYYH

lim 7, (x)=0

n—ye
TEHIAMK VPUHAH OVAMINM 3apyp Ba eTapAu.
Ymoy

i ()
1ot FOe=xr L Gt IO e
karop Tedaop kaTopu aeruarapn. Y x,=0 6yiraspa Makaopen ga—
TOpUTa aliradapm.
Kyhupa 6ab3u PyHRUHAAQPHHAT MarkaopeH KaTopura SHHA —
MACHHHE KCATHPAMK3:

. X ¥

Wl b o i NL R eE. AU
! !
3 5 2n-1
. X X X
2. sinx=x—— +— - . H(=1)"1 bt
3OS (2n—1)!
2 ‘L‘“ n
3.cosx=l-—m e (1) ——
2 4 (2n)!

4 (1+x)"=1+mx+ m(m'—l) x4+ i I&)'(mr 2} X3+

L milm -1)...[:??— L), (R
He

-3
S.In(1 +x)rx-—~§ +—;~ (1) i:;‘— G
AAABUETAAP

|. Bpicimas MaTeMaTHKa AAA SKOHOMMCTOB (KOAA. aBTOpPOB TOA
peapaknuent upod. Kpemepa H.IL) Mocksa, «banku U OHpx&u»,
uapaTeAbCkoe obbepunente «FOHWT», 1997,

2. Asaapos T., Maucypos X. «Maremaruk agarus» 1, 2-naupu.
Towkenrt « YRuTYBaH», 1994 (11-606).
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10-606. Ky aprymenTAHd QyHKIHSAAD

1-§. VMyMuil TymyHYasap Ba HKTHCOAHETTa OHA KV
aprymedTAn yHKIHgAAp

ABBaATH Mabpy3darap OHD aprymMenTAn (DYHKUMSIAAD Ba yAap
Guaan Goraanran augpepeuniar sa HHTerpar xHcobra Oaruin —
AaHran sau. Kynruaa xopucaaap, xapaéHaap, 1y KYMAAAGH, MK —
THCOAME JXapasHaap MKKU Ba YHAQH OPTHK KYpcaTKuyaapra Gor-—
Aanran 6yaapn. By XoA kyn aprymentau QyRRIUsAap y4yH Aud —
thepeHIiaa Ba MHTErpaa xMcoOHM Tara® srapu. bua kynm apry—
MCHTAK (DYDKITHIAQD MaTeMaTUK aHaAM3WHU TYAMFAYa OaéH ora
oamaiimui. Masryp 6o0apa HKTHCOAUHMAAp yuyl 3apyp Oyarad 6y —
AMMAAPIIA KUCKada Daén oramMus,

1-raspud. n-ta xj X9 .. X, Y3rapysuuaap Mavxyp 6YAnG
yAapuuir Gupop X TYHAGMAaN OAHHPAH xap 6up (Xg Xz .., Xp)
MAJKMYacHIa Z Y3rapyBYMHHHI'! anuk OWITa KMUMATU MOC KCACHH
ACHABK. YHpa X TYIAGMAD Xj Xz, ..., X, V3rapyBuvMAapHUHI z=((X,,
Xoi o Xp) PYUKIHSACH OePUATAT ACHUAAAN.

X tynaaMm n yavosau EBkanp (paszocm E" kucmupan mubopar, y
(PYURTIUSHUAT AHUKAQHUIN COXACH ACHMAAAM, X; Xy .., X5 —DPKAR
Y3rapypuuaAap, z-yAapuuHr (QyurnuacH (3prcu3  yarapysum), [~
MOCAMK KOHYHH GKU KOUAACH.

Mucoa. V=aR%H —nuAMHAD XakMR (popMyAacH, yHAR R, H-sprau
yarapypusaap, V-TIHAMHAP XaXXMHE (opKcus ysrapysun). By dynkuus
WUKKH aprymMenTAn (yHKiusaup.

Duap Gahbad KN apryMenTAl (PyHKIUMAAIPHH KapadAuK:

1. z=axvax .. tax, b, a=const, i=1,2,...,n —MH3UKAU
:])ymcu,ua;n

2. Z:ZZQ,-;JG-«Y- , aj=const —KBaApaTuK opma;

=1 j-1

3. z=apn, % >0, 0<a<l, x,20, x,20 ~Ko06-AyraacHuHT HRKA
apryMerrrad Mnraal uugapuil (yHKIHICy;
|
4.2= au[a_xl P (1 - a).x;f’]}' , 45>0, 0<a<l, p>—1, x;20, %20 —
yarapmMac sAaCTHKAMK aAMAaLiuIl dynknuscn (CES-dynams);
5. :=Kg[i.|- f{i)hJ -0y chynrnus Gomaanrua cymma K, OYaranpa

Xap MUAW aBBAArd HWUAparura x% KYIOMAMG Typca, y HHAAAN Ke-—
A cymmany udpoparaiiam.
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IOKopuAa  KeATpuAran (Gynxkuuarap MKTHCOAUBTAA MYXUM
axaMusiT Kach arapm.

Kyun apryMenTAd (PYHEIHSAAPra OMA MaTepHaAAap aHvardiia
Mypakka®. Bu3 acocaH HWKKHA aprymeHTAM (pymakmusaapra Tyx —
radvu3. By XO0AAQ KOHKPET MHCOAAAP YYYH KVUTHHA Tyrryuda-—
AAPHM TEOMETPUK TaCBUpAaIl MyMKUH. MKKu aprymentau hynux -
nusiaapau  OyspaH  Kediun z=f{x, ») Xypunuinpa Ssamma. Yipa
(PYHKIMAHWAT aHrKAaIUIn coxacu X, Oxy KOopadHaTa TCKMCAM —
PMHMHT KMCMHA OYAaAH.

2—raspud. M(x, y,)eX nygraunnr arpodu A6 M, nygrany y3
HaHra oAran X TYnAaMAaH YRKHG KeTMaHAMTaH AQUpAala aiTHAaAH.

3—rampud. M(x, y,) eX Hygranur s-arpodpu (£20) AeO, ymoy

Ocl(Xo Yo)={(X, p): (X=%0)*+(y-0)*<E)
OuuK AoHpara auTuaaam (O.(Xp, Vpl-Mapkasu (X, ¥, Ad, PAARYCH
£2() 6YATan QUUK AOUP).

4-tawpud. z=/(xy) pyskuusiumr rpadmrn aed {(xy,z)0 2=/(xy )}
TYHAaMra adWruAapr (6y xoapa Tpaduk yy yauopam asopn Oupop
CHPTHY WPOAAAGHAH).

Mucoaaap. 1) z=x'+y%, (x, y) el —nlapaGoaroup;

2) z=x+y, (x, y) eE¥ ~TCKMCAUK.

S—tawspud. z=/(x, ) QYHRKUUSHAHD CATX YHIUFU AeD, TeKWC—
amknpnr f(xy)=C,  (C=const) TEHTAMKHM KadoaTAAHTHPAAWTAR
HYKTAAAPU TVIIAAMUIa alTHAQAN.

Mucoa. Y=F(l., K) -AmaAa® wuxapuin (GyHKIUSCHHE OAGHAMK,
Yupa L-Mmexuar pecypoeaapi, K-acocui houprap, Y-uiuaa guga —
PUALAH MAXCYAOT MUKAOPH OYAUO, F(L, K) QyHkimMsg "HeoRAaCCHR"
[APTAGPHY KaHoaTAGHTUDAAU. By mapraapiy KeHunpox Keatd —
paMu3. Maskyp (pyarnua yuyn caty umsurn (L, K)=( mynocabar
DuAaH MPOAAAAHAAM BA HIIAAD YMKAPHUIL (DYHKUMSICHHHUHT H30K —
BAHTAAADH ACHHUAAAN.

I\' L

WAOKBAHTEAID
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IA0BYCAAPAQ YHIHMALAH [IaPAAACAAAD Ba MEPUAUAHALD CATX
YU3UKAAPUTAa MUCOA OYAA OABAN,

2-8§. Kyn apryMenTrn OyHKOHRSAGPHUHT AHNMHTH Ba
Y3AYKCU3IAHTH

6—raspud (Komm). Arap uxruépuii mycbar >0 COH yUyH UIyUAa M

020 coll TONHACAKM, (]<J‘x_‘ ) +(y-— 1‘:}) <& TEHICHIAMKHHA

KaHOATAGHTHPaAMIaH Dapda (X, y)eX HyKrTarap YuyH i;"{x, y}--Ai<£
TEHI'CH3AMK Daskapuaca, yapaa A con flx, y) (PyHRUMSIHHHE X—>Xg
P31 ABTH ((¥g,Ye) HYRTAAQIY) AMMUTH ACHUAAAR BA

lim f(x,y)=A

X-> Xg
¥oroEy

ACO CAHABAH.
Byuaa (X, ¥) HYRTa (X4 Vp) HYKTara HXTUEPUU YA3UE OYAAaD
WHTUAAAM, Oy HHXOSTAQL MYXHM.
T-raspud. Arap z=f(x, y), (x, y)eX pyukius yayn yurdy
1) z=f(x, ¥) dysromus (X, yy) X HyRrapa anugAairan;
2) 2=f(%, ¥} DYHRUHS X-2X, Ba J—¥p Al YEKAM AUMUTTA 217a;
lim f(x )

3) A =f{xy, V) mapraap Vpunau Gyaca, z=/(x, y) hyuxius

(X0, Yo} HYKTAAQ Y3AYKCH3 ACHHUAGAH.
By rabpuhRMHE TeoMeTPUK Ma'hnocy mykn, z=f(x,y) cupT (v,),)
ra MOC (Y, Vg Zp) HYKTAAd WHpTUAMAra (remmru Wyg) OyAasu.
Mucoaaap. 1) Ymoy lim - -",_1_' AMMHUT MaBXYA oMac,
30 27 4 3

Papmanky {0, 0) HygTara (x, y) UyKTa MXTHEPUH 4M3HK DYiraG
HHTHAMIDY MYMKAH. Macaaan, y=kx OYACHH. YHAQ

. xy xkx k3
lim = = lim— —

R x'+y“ Xl kX H-k‘
bl

Oxupru udopa k nunr j'farapmunra gapad ysraput OGopaad.
AeMak, AMMUT MapXya amac. Macaaan, y=x2 6yaca,

2 _
i XY Lo XX ; & o
llm0 =— ) =11ng —— :lmg 5 =0.
Xy maxbx el

Anpaaru xoapa agar k=0 GYATaHAd AMMAT HOAFQ TEHT OVAAAH.
2) 7=x2+y2-2 dynxiys (0, 0) HyK1aAd Y3AYKCH3.
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ABRAAO limz=~2 dKanu pasmrat, —2=z(0, 0), uyHK¥ (X, y) HyKTa |
faei
(0, 0) ra kavpal YH3UK OVAAQD MHTHAMACHH, HaTUXKa OUD XUA GV~
ABAH.

3-8. Kyn aprymMenTan PyHKOUSAAPHAHT XOCHAAAADH Ba
Auntepennnanm

Busra X coxapa anumkaasran z=f{x,y} dynkuus Gepuaran 6¥A —
CHiL. APryMeHT X, ra AX OpPTIUpMa, apryMenT y, ra Ay oprrupma
Oepamus. Aabarra, (X,+Ax, ye+Ay) X mapr OasKapuAMIIH Kepak.
[lxptAx, vytAy) Ba f(xp Vo) Aapur xucobAaiMKa,

Yoy

Az=f(xg+Ax, yo+Ay) I (xa Yo)
adiupma z=f(x, y) QYHKIHSHAAL (X4 Vo) UYKTAAATU TVAMK _OPTTH —
MacH ACHUAAAR.
Arap hagaT X, ra éku hagar yp ra oprrapma Oepuaca,
A,2= f(xg+AX, Yo) (%o )0,
. 4,z =f(xo Yordy)-f(Xo yo),
XYCYCHH OPTTUPMAAADHY TY3HITT MYMEKHIL
TabLRUAAGD aUTaMM3KK, YMyMal adTranag,
A7#A 2HA 7

TEHTCH3AUK YPUHAU.
Macaaau, 7=xy PyHRUMST yUyH A= (XptA)Y XY= Voly,
AZ=Xp(YotAy)—Ko Y= XoAy; Ae=(X gAY HA) XY s= XAy HY A AxAy.
Papmanku, Axz+Ayz= ypdy+ XpAs#Aa.
1-rappudy. Arap yuoy
lim Az _ lim S +8%50) = J (5. 20)
Ax-20 AX  Axal Ax
tim 227 < fimm £ G o + A = (%, )
Al Ax Apd Ay
AMMHTAAD MamXyp OFAca yaap z=i(x, y) dyuknuapan (xp vo)
HYKTaA2 MOC paBUINAQ X Ba Yy Aap OYHMYa oAMlIIaH XyCycHE XocuAa

ACHMAAAM Ba 7))/, 7, {@r‘aﬁ) Kabu GeArvAaHapy.
ox Oy
Tabpudpan KYpUHAAUKH, X BYAMUA XYCYCHH XOCHAQHH
Xucofaail yayu y nu yarapmac Ael, y 6yHuya xocuaauu xHcobAaur
yuyn x Hd yarapmac AcO Kapaml AO3MM.
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"a’
Mucoaaap. 1) z=xy; ——=y, 2% =x;
Ox dy
)z i
2) z=xcosy; — =cosy; 0% = —xsiny;
ox (’?y
3) iyiiaoBunaap okuMH %=X (hyHKRIUS OHAAH HPOAIAAHAAM,
¥
YHAQ X—aXOAW COHM, y—laxapaap opacuaard macoda. Yupa
gy =

¥

MabHOoCH—TTAXapAap opacupard Macodpa y yarapmaran XOAAQ
HYAOBUMARD OKHMHHHHE OPTHIIA AXOAW COHUHUHT AKKHAGHIAHUIA
POHOPIHOHAA; '/.},—" MatHOCH —ax0Ad COHH yarapMaraH %O0AAQ

v

UYAOBUMAAD OKMMHHWHI OPTHNIM NIaxapAap opacuparn Macoga
KBaApaTUra TecKapu npolopiuuoHan,

2-raspud. Yoy

dz=z,Ax+z, Ay
uhopa diyn AHUHE Audbepenacn AeHHAGAH.
DupM f{x, y)=x, gx, )=y aap yayn dy=Ax, dy=4y sKkanupan
Adpepennran PopMyAacunm

7=z 4x+ 2, dy éxu dz=2% dx+ 2 dy
dox oy

RYPHUHITAL E3W11 MYMKHHARTY KEAUD TYHKAAH.

J—raspud. Arap z=f(x,)y) QyIRIMS yUyIT (X4 ),/ HYKTAAD TYAHK
opriupmMa ymdy Az=dzteAx+fAy KYPHHMIOAR C3MAMIIM MYMKHH
Oyaca, z=f(x, p) dyaxkuus (v, ¥,) Hygrapa AMpepennuasranysuH
ASMMABAM, YHAR a=a(Ax, 4y), f=p1Ax, 4y) —Ax 0, 4y >0 pa HeKcus
KHYUK MEKAOPAAD.

bup aprymedTAd yukinusaap yayn avdhepeHiudasranysyum —
AWK XOCHAQHHHI MaBXYAAATH Ba.y=f(x), Ay=dy+a-Av ciuamapad
KCAUD uMKap sAH.

Kym aprymerTAn (DyHKUMAAAD YYYH Oy erapAd sMac.

Teopema. Arap z=/(X,y) DYHKUUSHUAHI XYCYCUH XOCHAQAAPH Zy,
Zy (Xo Yp) HYKTa aTpouAd MAmRXyA Ba Oy HYKTAHHHD V3HAQ
yaaykcus Oyaca, z=f(x, y) dynkuua (x, yo) HyKTapa pAupepen —
IdassanyBum GyAapm.
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A-3. Vynaaum 6yiinga X0CHAA Ba IPAAHEHT.

Mapas  om@iAMK, n—yauoBaM  EBramp,  pasocw g7 Al
z= [(x)= [(0,%..,%,) Qyskups Gepuaran 6yacun, [,/ = D) —uxTué ~
pPHH, aMMO anMK Hytnaauir 6YACUH.

3-ranpud. Arap x° ¢ 5" k>0 yayn ymoy j, /& +H)-SG°)

k

ke 010
AMMMT MaBXyA OyAca, YU z= f(x) hysnknuapan ¥ gykrapa [ 4y -
HaAMI OVidua OAMHIGH XOCHAE ACHUAAAH.
Teopema. Arap 2= f{x)= 160 ,‘_‘hx“) (hytRIUst e x" HYyE —
rapa fapya Xycycui XOCHAAAdPH ‘_’_:“f_(:‘_), i=1,2,...n MapxyA 6yaca,

&0
UXTEPHIA J,(M = |) HYyHaAum Gyiuda x! nykrapa oAMHran XOCHAA
ymoy
2 Y] 0 . 0 ]
Al Ox, Ixy éx,

(popmyaa ii.pg\,a.niu,a,a xucobaanapd, Oynpa cosey, i=1,2,...,n —1 Wy—
HAAMITHHEHAT HYHAATHPYBYM KOCHITYCAADH

aT

(cos’ag+cos ay+. .. +cosa,=1), n=2 6¥AraHpa oy+a,= "2,
cos’ ay+cos” a=cos’ a;teos” = )=ca.§;uj i oy =1,
g )
4-raspud. Arap e i=12,...,n X0CHAAAQD MaBKyp Oyaca,
z= [(%.%,...,x,) QYHRIMATHUHL x’ HYKTapard rpapguentTy pet
4] v 0 i |
[ g0) 2l
(:’\.'] ’ (3!‘3 ’ '-(:kn
BEKTOPIA alTHAAAM Ba Vz(xp) AeO Oealusatiapu (v —Hadaa).
[OKOpHAQIY MYAOXa3aAapAaH KeAnd YMKaAuKu, Audpepery —
arraHYBYM  (pyHKUMS yuyH HWYdaAamin Ofinya oAMUTaH XOCHAQ
rpasredT OuAan HyHaAMNIHU aHuRAafpuTal OUPAMK BEKTOpAAp
CRaAsID KyualTMmacura TeHr. BepuAran HyKTapard TrpapHedT Iy
yRTapa PyHKiua Y3rapUuIimHUANr MAKCHMAA Te3AUTHHY auuKAal —
A, I'papueHT BekTop GYyAmOG, z = f(x.%....,x,) CHPTHUHT x* HYK —
TACMAA YHTA YIKa3UAraH YPHIMA TEKUMCAKKKA HEPHeHAMKYASID
OyAaAM.
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Mucoaaap. 1)z = x12 + ;;% thyHknagHuHr (1;2) HyKTapa / = {\_f}i ITZ)
Eyaaaui OYViinda XoCHAACH XHCOGAGHCHH.,

Gepuaranl QyHKUAS AR(epeHUHAAGHYRYE, THYHHHT YuvH
XYCYCHH XOCUAAARPHE XACOOAGHMHU 3!

FCH_ a0y, oy 20D,

& &, lan =%
1 1 82012 ) i I 6
08y = =, COSK, = —=) =2t b= = e =32
TR RS Ty BT RTR
2} 7= xf 4 |x2| (QYHRUHATYAT {-1;2) HyRTaps [ = ? 3} W¥naaum
35

" Oyl#va XOCHAACH XACODAQHCHH

3\ 4[ ,
REREE IRd SR | b G R
az(—l_.z):ﬁm{[ ) 5) o 5!] ! +H]=

a ! kil i

l—lk+~g-k2+2+i;£+3

= him —2 = =——
=il k 5 5 3

Y oz=x +]_x2[, =0, 0 - G:) (By dyrxguanuur (0; )

6 4 2

AATM OAMMEE XOCHAQCK MARXKYA: 3Mact);

9 4
AR g Y
az(o;ggz]imL 25" 5} U4
a

5-§. Kyn aprymeuvan GryHKIUSAADHHHAT :aKc'rpemyMAﬁpn

Arap z=flx, y) thynxuma 6Hpbp M coxaph aHmMEAAHTaH OVAca, nIy
coxapa (PYHKIMAHYMHT 3HE K&TTa Ba JHI KAUWK [3KCTPeMaA) KUAMaT—
AGPH XaMAQ MAX@AAWE (AOKaA) MaKCHMYM Ba MAXAAAHE MHHHMYMAADPH
XAKMAQ FATTHPHIT MYMKHH.

- 1-Tanpud. Arap iy, y,) e A/ BYKTAHHRT IYHAQH aTpody MaB—~
YA OF¥ACAKH, yAra TerulyAMd Xap Oup (X, y} HYKTa YayH
S, %) 2 [{x.p)

TEHTCH3AMK YPHHAM Gyaca, (Xo.Ye) HygkTa 2=f(X)) QyHKUHARHAT
MaXaAAME MAaKCHUMYM HYKTACH Aeluaapd. Arap [(¥.3p)=< /(x,¥)
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TCHICH3AUK YPUHAU OYACA, (x,.),) MAXGAAUR MUHHMYM HyKTacu
AcHrAaAM. YAQD SKCTPEMYM LYKTAAADH ACD 10DUTHAGAM.

Teopema. Arap (x,.y,) HyRra Addpepenidasranynum
z=/(x,)) DYHKIMIHUHT SKCTPEMYM HYKTacu OyAca, 1y HyKTapa

9 (%, ) -0 @r(xosj"ol: 0

TEHTARKAAP YpUHAKA OYAaAHM.

Masgyp Teopema sapypuit mapruu udroparaiipn. Ly mapron
KaHOANTAAHTHPAAWTAH Xap OUp HYKTa CTalMonap HYKTa ACHUAAAN.

2-rapputh. Xocuraaap (8xu OUpoOpra XocuAa) Manxyp Oya -
MaBAHTall Ba XOCHAAAAPH HOAra Telr OVAGAMIAH HYKTarap KPHITHK
HYKTa ACD aTaArapm.

AeMax, CTanuonap HyKTaAap KPUTAK BYKTAAQp TYIAaGMHUHMWIIL
KHCMHAAH ubopar.

Mucor.  sup)=x+)" ~2x+4y+5 OYHRUHSAHUAT  CraluoHap

HyKrarapu TOMHMACHH. XyCycui XOCHMAaAapHu xHcoBAab, 1oala
TCHTAQINTHPAMM S

c ]

9 L2520

X

X =2, )y ==2.

-é-f- =2p+4=0
&

Aemag, crayuoHap nykra owrra: (2; —2).

DHAM CrauMoHap HYKTapd SKCTpeMyM OVAHLIE YYYH eTapiAd
IapTrAapra TYXTaAaMul., YHHHT YUyl WKKHHYH TapTUOAM XO0CH —
ABAAPHAT (arap yAap MarXyaA OVAca) XMCOBAQHMUS!

FLCu) _ 4 PG n) _p ET)
ot , ey ' 3t

Teopema (erapau mapt). Dapas sraliauk, z = S(x.y) DyHRIMs
VAV (xq,¥,) Cramponap wykta, swim &S (a ) o 6/ (%yg) -0
Oyaus, (x,,y,) HYKTaHuHI' OHpop arpobupa auukAaHTal GYACHH;
Ly (xg.ye) HYKTaAQ z:f(_\',_v) hyHKOUS UKKAHYY  TapruiAn
XyCcycul xocuaanapra ora GyacuH:

2 . N A0 HE e
" J (X, %) _ 1 AT N B S 30) C

vy &'
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Y xoapa arap 1)A = AC - B> > 0 6yau6, A<0 OyAca, MaxXaAAUi
MAKCHMYM, A>0 6yAca — MaxaAAMi MEHUMYM OYAAAM]
2) A=AC-B* < ByAca, SKCTpeMYM MaBXKyA oMac
3) A=A4C-B? =0 GyAca, KjuiuMua TeKIMPUITAAP OAHG Gopuil
AO3UM.
Mucoa cudaTHAQ OKOPHAAI'M  (PYHKITHIHH OAAMAHK. YHAQ
cranuoHap uykta (1; =2) sau. Duau A, B, C AapHi XucobArauMH3:
A f(1,-2) 2 1(1,-2) a/a4-2 _,
=2 == R
o’ xey 7
Papuabku, A= AC—B? =2.2-0=4>0. Aemak, (1; 2} HyKTaaa
MAXAAAWA MUHHUMYM OYAaAW
minf = f(i=2) =1+4-2:1+4-(-2)+5=0
Uy mMaxaaAmit MHHHMYM QYUKIASHHHT 9HI' KAGHK KuiiMaTa
OKAQHMHM XaM KypcaTum K@idun smac. YHUHT Y9YH 150PHM":‘1H
GynkugsEn  ymoy  f(x ) =X+t - 2x+4y+5=(X- D+ (y+2)°
KYpHHHIIAG 83U ¢TapAM.

6-§. Ky aprymenTAUM GyHKIustAapHUHI 9HT KaTTa Ba 3T
KHYHK (3KCcTpeMan) kuimMaTAapHu

bBUp apryMeHTAH (QYHKUMAAGDHHHI' HHI KaTra Ba JHI KHMYUK
KHHMATABPDUHY TOTUITAS UKKM X0A KYPHUAraH 3AH:

1) hyHRUMUSA KeCMaAd aHUKAQHPAH Ba Y3AYKCHI

2) yuKnpS MHTEPBAAAD @HMKAQHTAH Ba Y3AYKCHS.

BupuHuR X0AAd DYHKIHEAHAND KCTpeMaA KMMMATAGDH (yaap
aADaTTa MaBXyA) KeCMaHMHI yUAapHAa €Ku 9KCTPEMYyM HyKTasa —
PHAQ OPMIIMAAD 9AM. MIKKMHYM XOAAQ 9Ca, aBBaA OKCTPEMaA Kuk —
MATAAPHUHT MaBXYA GYAMIIM yuyu eTapAu IHaprAapHi TeKmiapud,
cYHIpa SKCTrpeMaA KHiMaTAap siHa aKerpeMyM HYKTaAapHAd HiAa —
Hap 3AH. B

Kyn aprymeHTAM (yHKuusirap ydyw, yMmMyMaH auiratiag, ury
KOMAAAADAAR (POMABAAHUAAAM. Bupuuau X0AA8  (PyBHROUS  Gnnk
TYNAAMAA QHUKAQHTAH Ba Y3AYKCH3, HKKMHYHM XOAAQ €4, QynKius
OYMK COXAAA AHHUKAAHIAH Ba Y3AYKCH3 OYAaAH.

KoupaAap CopAariHa aliTuArann Guaan aMasAd MACaAdHH equil
AHYArHHA KUHAHPOK KEYaAH.
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??§. KoO0-Ayraac QyHKUMACH Ba YHHHL 3AICTUKANIH

Kyn apryMeHTAK $YyHKOMArapra HKTHCOAMETAA KoBG-Ayraac
uiiaaG quxapdin QyYRKHMACH Mucon OVAa oaaau. Y Kydiuaarw

KYpuRHmAa 83unapy: Y= F(LK )=, K°I"™, 4,>0. O<a<l, [-mex—

HaT pecypchapy, R-acocuil Qouprap, Y-MHAARE papomaja Mexnar
pecypcaapd OVIIH9a 3AGCTHKAMK!

& L - L .
-&:‘ —F—_ﬂgk (1 a) e, Wzl-‘a
Acocuft onprap BVIIMa 3AACTHRANK:

é}—:— g-*aﬂak“' (d-a)- K- L‘“-—-——Ig-w-—-a
ao Ka Li~a
Aemak, KoO0-Ayraac bysxpugcr KYpUHMLDAD & ~aCOCHE
Pouprap GFiHYa, {—o 3Ca MeXHaT pecypchaps OViHHuUa sAac—
TAKAMKHH SHFARTAAH. XO3HPTR BagTAd Kob6-Ayraac dysxnuscu
K¥puHHmia ¥arapnb, y- aeK"L", >0, f>0 KYPUHAGIHY OATaH.

AxaduérTaap

. Bucmwas MaTemMaTuka gus sKkoHoMucTos. (KosnexTis akTopos fon
pesaxumell npodr. Kpemepa HIIL) Mocksa, “Bauxs n Oupxu”, Ussarense-
koe ofwemuenne “IOHUTHY, 1997,

2. Azaapos T., Mancypos X. “MaTeMaTHK aHarH3. 2" TolKeHAT,

“¥rurrysun”, 1989 (12, 13 6o6aap)

3. T'sbacor P., Kmparrosa @. M. “Meromu ormmnsau!m" Waname

eropoe, Mumcx, Hagatenscteo BIY, 1981 (raasa ).
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HuausuAyaa Basudasap THIMMH.
Bupunun KucM
Nel. DBepuAraH MalrpHUugAap YIys KypCaTHAraH amMaiiap
daxkapuacun (N=1, 2, 3, ...)
Do, 01N 02, B=(0*4‘N 032]; A+B=7, A-B=; AB=Y;
L0304 0s ol
A*+B=1, detd="; detB=7, 47'=1, B™'=7, 447'=1; BB™'=1,
0l+2N 0 N

2) s detd=2, 47'=7, 447'=7;
A= 1 -1 2
0 ~-N 3
B=121 by d 7,
4)
Ne2. YOy reHraamaiap cucremacu Kpamep dopmyaa s

TeCcKapy MaTpHNAHM TONHII METOAM &ppamupa eumAcHH (V=1, 2, 3,
sl

1y JHu+x=3N°. 3y |[BYETR=A 5
ANy, -, =N 2% + X~ 2% =-3N
I +x +x=0
2) J’Z_xl—xl:N . %) Aa+.?\’.\f_,+,y‘::‘\‘
{=3x +4x, =6N 2% — Nixy = 23, =0

X +2N% +2x%=-N

Ne3d, A) Ky#mpard (PysKpusAQPHWHT aHUKAGHHII COXAcH TO —
uuackn (N=1,2,3,..)

N
D) y=vx-1g(Nx-3); 4) y=2cosx— 7
D=1 s 5) p=log,sinx+VN* - x*;
gV -2
B e 6) y=aeMo L
) p= N3 +X2 ) y=3e \.G—-N
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B} Yy (hyHKIMAAGPHUHT MpadHrAapy du3uAcHH (N=1, 2, 3,..)%:

1) y=-N¥; R L 7 y=Ne 17
ol

2} y=-3x- M ) yz—N{l_ l); 8) y= Nx’;:'
A= X+

Dy=-2x" + Nx=3: O y=log,(Nd; 9 p=x2(V+1). |+ N
Ned. A) KyliHAQr¥ AMMHTAAP XHCOOAaHCHH (N=1, 2,3, ..

Y lim F-(N+Dx+N 5)11mx(~}x2 +N -2
N x-N , | ~cosNx +
2) lim < D, | 6)1 ¥ ’
o (W x)HV N,  Dlim—— Sin Ny
X — A Nx
© 1) Lim el MR _ = x+ N -
)«l-—)/j/\. \,'INX'—I ) . x+v x r
2 3 8)1im(l+L) .
4) lim \/x +N+yx*—-N e\ X

P B N e N
b} Kyﬂ}m,am DYHRIAAAD YIAYKCHIAHKKA Temmpmmﬂ( '=1.2.3,..}:

D XN, 3) |
x-N FETTT
b2
A ;
2y i:_m,alapva#i 4 . N
y=1x-¥N V=N
2, arapx =J.

Ne§. A} Kyiinpard (OYHKOHAAADHUAT XOCHABARPUHH XHCO0 —
aanHr {N=4,2,3, ..

D y= Nacosx+ bsin(}”—;]’, 7) y=Nul(N-x7);
2) y=2-3% - Ne", 8y y=sinpd ),
3) }):3f_gNr{-arc{g—§; 2 9) y=eInsinNx;
4y v=Nx?N. Parcsian; 10) y=(xe“’*TN)5;
5) 2o N 11) y= ‘cosi\x ;
y= Y sm(N1+ J);:
6) y=4 Nx(e™Ny; 12) y= DX AN
Na +1
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b) Bepuarad orpd YM3uKKa OepMAraH HYKTapd YTKasuAral ypuH —
Ma TeHraamacu ésuacun (V=1, 2, 3, ..
Yoo 2N %2 3) y = sin Nax; Xo=3!
TN+t
2) p=x - Nx X=3: 4) y=26" xo=-2.
Net. A) AonuTaa Koupacupan po¥paranmd AuMMTAAR XHCO0—
Aancun (N=1, 2, 3, ...):

. Ned o N2 - N NP N
l) lim -—--—--"”-——-r—z—-—--; 3) lim E___ e ___q____z_A
=yt —x 4 N e ¥2
. @ -N+1
) iy, 2 A HD, 4)lim(—1——-——-l———)
N gt - N a0\ Ne M

b) Ky#duparu (DYHKIMSAGPHUHNT HSHI KaTTa Ba 9HI KWYHK
guiMaTaapr romdacun (N=1, 2, 3, ...):
1)y=}\-’x2__-2Nx, xe[0, 3]; x€(0, 3). xe(=2, 3]
2) = f;Nji',XE[_l_ e;
\V InNx N' N
3) y=f\f'x+,}i+_], xe(0, +oo0);

X
i = 1\"‘ + l
4) v= '\;X"‘f’

L xe(0, +e).

B) Ky#iuparn (QyHKUHAAAP TYAMK TEKIIMPHUACHH Ba rpagur —
AQpH 9H3HACHH (N=1, 2, 3,...):

1) y=NeHN+1; Sy=rt—;
X

N >
2) y=xt+—; 6) y=x"-Nx*+3Nx;

X
3) y=No'+ N +1; 7) y=(N+x)e ™,

X
4) y=(-N)* . 8)y=_%_.
To(x+N? " InNx
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UKKknH9M KHCM

Nof?. Kyluaary HOaHHK MHTETpaArap xncoﬁnaﬂcmi (N=1,2, . )

])J-vrt 2\{:: +N 2)J-(N x) dr, 3)] --dx 4)J-x -l-_;}
: Nxafx
a)j'm‘ 6)jx(2x+ N)“‘a!x 7)j )[

1 j- In xdx Ncosxdx_

1)
xIN+nx’ Iw}l+sm x
1. 13) [ Nx. 27 dox: 14) ;h”‘  15) [ 16) [In(Nydx:

9)f x2e™ 1, 10)[

17) jxm dx, 18) j,mszvmx

Iv. 19) dx C20) o2l (2N
jx2+(h+|)~*\i‘ J.5x_,\,r j 3 ,d"\
22) J-___ _dx i I____zxﬂv g 24) J-  xdx :
© + Nx- {‘v+l) X +3x IU ¥ +(\T4 Dx+ N
& 2 d\ : 8
V.25 o X L 26) an L.
= I5 J(N+ﬂ*f
Lol . ax__; 29) I-&-a_c __513._; 10)J
Jr+ Nifx VN-x N—x x+N
VL3 | 1=3x .. 32) J.NJ_L__#”“‘“ dz 3 [ 22 _dx
N+2x X JeX + N
) (2SN 35) fsin? Mg 36) (22t
2% 2 N=x"

37) p/ Nty 59 [ Ma
Jx+ N -

ScaatMa. | ~Gitmn ycyau Guaan, 11-yarapyBuuny aAMallITUPHTIL YCYAM

Ouaan, lIl-0yaaxaab uHTErpasrall yeyAu OuaaH, V-uppaionaa (hynk —

UHAAAPHY MHTEIPAAAAIT YCYAR OuAan, VI-nxuépuii ycya Guaan caHAapM.
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Ne8. 1. Ymdy aHug Hﬂmlpdmp XUCODAAHCHH:

1) J.( Nx+ }]’rs 7) {ln(N-&- X)dx
%
2) J‘f““ +‘{_d : 3) fsinszcosNxdx;
0
In3d
A . . 9N | xeMdx
Iv25+Nx I’C .
2
o dx . %
4) 3 10) . }
! Non & jxsm Nxdx
5) J AgE3 o il;j'
(x— Ny’ x2+(N| 1pc+N
nd a'.x'

6) | =, 12y fe e i
m VN +e” J;-\/Nx+5
1. Y6y dbyaxnuasap rpatukrapy OHAH Yeraparanra 1o3a
XUCODAGHCHH:

13) =2 J/x, y=N-x, y=0; 18) y=x*+2N, y=1-x*, x=0, x=1;
14) y=—, 1=2x, x=N; 19) y= —-Nx%, y=3¢", x=0. x=1;

X
15) y=x*~2x+3, y=Nx-1; 20) v—{’rf'""' x| <N, y=0;
16) y=x*, y= ~Nx+3; 2 y="% x=1, =2, x=2

x

\f
) yE— 7 ~—$ —%; 22) y=Inx, x=0; y=0, y=N;

t -

1. Y6y unsugarap OMAaH weraparavran osaHuar Ox yKu
aTpo(huAd AMAAHMIIAGH XOCHA GYAran (DUrypa XasxXxMu TOIHACHI:

23) v=N—x2, y=0. x=0, x20; 25) =y NE = L x| i =0

24) y=e". x=0, x=N, y=0: 26) y=x". y=N. x=0.

NeG MIKTHCOAMETAR @aHHK MIITErPaA TYLTyHYaCHAAH (DOVMAQAAHWMIILL

1. Arap f{{)~t MoMeHTAQTH MeXHaT YHYMAOPARTH Oyaca, [0,T] kec—

MaAArd MIUAG0 YMKAPUATAH MaXCYAOT XaKMH u:j S()dt Gyrapm.
o
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Kyiiuaary flfj-MexnaT YHYMAOPDAMKAGPH YUYH MaxCyAOT XasKMU
u J;HCOGASEIHCHH N=1,2,...)

&
1)H~J2+N S 5)-u=[ln(Nr+l)dt;
¢} ]
3 d ? ‘“‘Nf
y t §)
= ~lre 2 dr.
2 u=| e 6) u ]{: ,
1
3= j.(\/_H- Ny, oy u:jrcost’z;
0
I3H4 ‘8) T 1di
ar. B u= :
o (6 + NI) aNI+ N

IL Arap KoGG-Ayraac cpﬁixuuﬂcn KK (@), L), D=a, K00 ™ (1)-e"
yuyH L(H=ar+b, K()=const Ofaca, F=g7, {a1+b) %e" B6ynaam. Copaa

x0AA8 Fil=(at+b)e' 63"@_\&,5,11. Ilynaa HUIAGG YUKAPHATAH MaXCyAQY
xaEmu [0, 71 aa O= I (ar + b)e”dr hopmyaa GHAGH AHUKAGHAAH.
9 .

KYHHAQIH HHTEIPAAAAD XHCOOAAHCHE!

3 3
DO={(+ne™ar =[5+ mpear:
o - 0o

3 &
D@+ etar YV [@+syear
0 1}

Y1) ' ill. OA-Buccextpuca; OD=0C;

{aa0. hodaa e}

QCAD-KBappaT. Axoau HoMAACH
TAKCHMOTHAA TEHICH3AMK ApparKa —-
CHHHA aHHRALE MYMKUH. f[X)=0BA -
SPY YM3HFY —~AOpeHI] 3rPH WHAHH
Aciiaa.

{10

o CLY Xy
’ {PoRNd FUoMH)
Spas ., .
k= — AJKMHAN KO3(POUIMeHTH AcHUARAN;
Saoac

11z -



k= Soap Sarmc—Soc:ﬂ-_:j;}_ Socap=1-280mac=1-2 I y(x)dx-

Shoac Soac *Smffg
i
?

hy#uparn AopeHll drpy UM3HEAAPH YYYH OKHHHH KOs(hH —
e TOTTHACHIL

0 8) e g=gE g

2) y=x", 4) y=x'

IV. Kanwraa XapaxkaTAapumir WKTHCOARE caMapapOpARTHHU
ANUKAAINAQ AUCKOHTUPAALI (AHCKOHTAPOBAHUE) TYIIYHYAcd MyXHM
axamusTra ara 6Vaapm.

MUAAMK [poluenT TYKHINE p O6yAranpa /| BaRTAQH KeHUHI'M

cymmara 1gapa6 DOTHAaHFUY ('}‘M?\-‘ﬂllb‘l dHMEADLL AH('.KUHTHDA('}UT
AeHHAAAM.

T BAKT AABOMMAA ,'\.H(‘:KOI‘ITHQ{\E}HTGH thoipa vinby

K=[ f(t)e %d1
0

(hopMyAa OHAAH TOIMAAAH, YHAQ —& —AMCKOHTUPAAIL Koahphuiy —
CH'TH, f(t] Xap UHATH QOUAGHUHY Varaprutuny udpoparaipn.
Y moy AMCKOHTHpAGHTaH (#mw\,d;mp XHCOOAGHCHIL

e I(S Ye g - 3 _[(7—: e " dr-
0

8
2) j(6+ f)f.’ n,%:dl', 4) j(9+!)e vu,lzd[
0 S

Ne10.

[. Drpu 9usHKAAD OUAACHHUHL aMdihepenupan TelUraaMacu
TY3HACHIL

D =Co=NY: 2) v=Clx- P\) 3) V=20 (x-N);

$Hy=Ci-Ny, 5 =Cie™” 6) y=Cie™+CxNe ™

1. V:sl’npynqmapu dx{pammuran AH(hepeHan renraamasap
CUMACHIT:

7) Nxy/—y=v"; 8) y—xy'=(N+x"y'); 9) xy'=N-x*:
10) xyebx+ (et N)edy=0;, 1 \:ryz + N2 dx=xpd
12) ' +a=N: 13) V=N 14) (x+2Q)V=N;

1L Bup xunacau pudhepeHian TeHIAAMAAAD SUMACHI
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15 =2 _ n; 16) (x—)ydx—No2dy=0;

X

17 (0 de-Neydy=0,  18) vdy+Hx-Nv)dr=0:

V. bupunus TapTHOAL YU3HMKAY TEHTAAMAAAD ETUACHH:

199 D A Yo 200w Ve 20y Pde-(2arN)dv=0:

X x

22) y'-Ny=e"; 23) xy'-Ny=2x",  24) yrvigr=secx.

V. TapTubuuy nacafitupud ewpacun:

25) y'=e™ 26) X(Y"+Ny+y'=0;

VI DOIDAGHPHY IUADTASPHM KAHOATAAITTHPRAUIAH  XYCYCAR
eqHMAdeH TONMUHT:

27) (e =N p()=1 Y(1)=0;

28) Ny Y +y'=0, p(0)=0. y'(0)=-3;

VH. YH3HKAH GMD KHHCAH TeHTAAMAAAD CUHACHH!

29 ¥ -NYHAN+LD=0. 30} 346 +9H=0;

3D A =0, 32) y”+(N+l)y’+Nv=0

VI YH3ugAR TEHTAAMAARD CUHACHH:

' 33)‘)f’-4)/+4y=N'c‘ 34)}/”+2}f-hv—Ne :

18y -By+Ty=N,  36)y'-Ny=¢".

Melt Yiudy ckaaap apronoMm aRddiepennydas TeHFAAMAALD Y4YH
MYBO3AHAT X0AATAAPH TONMACHH Bd YAAPHH TYPFYHAMKKA TEKILH —
pHACHH (N=1, 2, ...}

1) v'=( v+N)(y—2)__ 4) 3=y Ny,

D ¥=Q-NYely 5y

3) y'=sinAy; 6)y'=-p+iny. .

Nel2 A) Yy COHAM KaTOPpAAp IKHHAQIDYBYHAHKKA
TeKUIApHACHH (N=1, 2,.):

1) 204N, 3o i3
:22120%1 %:n +5n-N
ny_ L oW z”(fﬂr N).
e |\j?z(N+n ) ~

B} Y6y AQpakaiHd KaTOPAAPHUWHT SKHHAQLIMIN COXACH
TOTHMACHH:

1) l+x+x2+x3+.‘.; 1) Z( 2)» 2}'1';
PR =l

2) x+m;-+-—3--+—;+...; 4 &3
- n=i J_zrl
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B) Kyiiupary yrKuEAAp X HUHT AapaXkacH pyiuda AdpaKasn
garopra aimacan (V=1 2. -

pe=e€-N: 3 yxln(V+):
X
4 y= }_JLE‘M) :

2) y=sinNx;
X, AUIUFH TeHraamMacH

X
wmsAap yuyH cal
cun (N=1, 2, . D)

TOITMAC
g Ly e (N+¥),
y X N-¥
7) 7= 2€ ¥ 5)ze _(_}!f._E}_Nl)_Y.
X
L2
3y = XY G)Z—’-Nx‘y-":
Aapapu xucod —

x
B) Ky#iuaard tpynxn,mmaptmnr xycycud XOCH

aancun (N=1. 2
1) =3
2y 7= (V)™

4) z=+/1 -;,;2— sin(N+V):
5) 2=\ x+ R Ag(xty):
S

Ky N o .

e ln~—-—~—;—-f_—:; 6) z=(1 +N) arcsiny.
y+\’x“ +N
gAapHAHT CTalH

B) Kyuiupary pyHKnm
cufa Ba WY HyKTaAapAd HRCTPEMYMHUHT
[HUPUACUIL V=1, 2,.. B 2

1y 7= (N AN S
. s, (x+2 B
2) 7=x" +y

oHap HyKTaAdpy TOLMA —
pv TEK—

erapAd miapria

y—NJ) .

3) 7=Nxy—4x+2y.
4) 7=Nx—¢"" .
3) ?,=x:—3q$-;—2x-kNy;
6) Z':‘Xy‘l' 2 _{.]_,

x 7

T s=xo Ay A TNy
g) 7=Nxy—Xx ¥ Hxy".



I} Kyiimparu (pyHRnmsAapHUHT GepuAral HyKTapa GepuAran
Aynaanm Gyiinaa xocuaacu xucobaancun (V=1,2,...): .
1) z=x*H72. (1: 2), J—[____, J) 3) z=r*-Nx ||, ©: 0): z~( L ):

5

NE] 22

2) zex=2etNy, (i 1) 4= 1 V2, D=3 x4y ]p] . 0;0), ,c'»-[ 4

.‘

U\

\\”‘i \3}



«UKTUCOAYUNAAP YIYH MATEMATUKA» |
DOAHHW BYUHUYA AACTVP

1. Mgrucopuuaap yuyH MareMarTHka (panura KAPHII,

Marpunaaap, ACTepMUAAHTAAD, YARPHHHHAI XOCCaAapu. Aerep—
MUITAITAAPHE XUcobAanr. Teckapy MaTpuia Ba yHH XucoOAall,

2. MauRAM TeHraamasap cudcremMac. Kpamep (popMyAaAapH.
CHereMany Teckapyd Marpulla ycyAn OMAaH CUulL, Kyl TapMOKAR
UKTHCOA YIYH ACOHTHEB MOAEAH.

3. Kpappatuk qopMarap. AAManrHIDHAHT YUSUKAN MOAEAW.

4. TeKHMCAWKAA TYFPH THU3HK, 5TPU TU3UK. WKKHUHYM TapTHOAM
OrPH YHBHKAAPDHUHIT YMYMUIE TeHrAaMacH. AHAAHA, SAAMIC, 'M—
nepboaa sa napaboaa.

5. Pynxkous Tynrynmuacu. Acocuii saemMentap (yHKOMUsIAQp Ba
yAapuauHT rpathmkaapu. Dazopa TCKHCAMK Ba TYFPH UYM3WK TEHT —
AaMacH XakuAa. METHCOAMETAA KYAAQHAAMTAH (PYHKIUIAAD XaKHARQ
(rara® Ba TakAM() (DYHKIOUSIAAPH, YAGPHH KYPWIL, MEXHAT YHYM —
AOPAMIH (DYHKIUACH Ba YHUHT rpadguru).

6. AuMuprrap Ba  Y3AYKCU3AMK. COHAM KeTMakeTAMKAAp Ba
YAAPHUHT AUMHTH. URTHCOAHE MacaAa (ITyA XaMFapurr Xagkuaa).

7. XocHAa TYymyHdacu. XOCHAQHUUI Tabpupy Ba yHH XU —
cobaanr KouaaAapu. Mypakka6 Ba Teckapu (hyHKIHs XOCHAAAAPH.
Acocui aaemenTap (DYUKNUSAADHUHIY XOCHAAAGPH., XOCHAAHMHI
(PU3BMK, ICOMETPHK Ba MKTUCOAME MabHOAAPHW. XOCHAA TYIDyHYA —
CHAAH  UKTHCOAMOTAQ hodparanmir.  MyNIKOUSTHUHT SAQCTHKAWMIU
(tara® Ba TakAM@ DYHKOUAAADH, MEXHaT YHYMAODAMIW (DyHK —
BUSIAADU DABCTHKAMIM).

8. Hoanug wrerpaasap. Bomaanrdy (pyHkiys. Acocuid aae —
Merrrap (PYHKUMSAAPAQIL OAHMHTAH HOAHUK MHTErpassap. Yara—
PYBYMHM aAMalTUpun, OVAaxAal uHTerpassans ycyasap. Typau
(PYUKIUSIAAPHH WHTCrPAAAATL

9. AHMK W“HTErpaA. AHHK MHTCTPAAUMHT I'€OMETPHUK Ba MKTH —
COAMH  Ma'bLIIoOAApH. ANMK HHTErpaAllMHr XoccarapH. lboron —
Aeiibnun,  opmyracu. MKTUCOAMETAA aHUK WHTErpaA TyUryrnda —
cupan porpasaumIn (MexHaT YHYMAOPAUTY Oyiinua uinAab ydka —
PHATAH MaxXxCyYAOT XaXXMHIIM xucoOaalll, Aopeni, 5I'pH YU3UKAAPH
YIyH OREUH KoaDMHIEERTHRE XUCoDAAll, HUAAUK NPOMERT Ty —
ranL p% OyAradaa [ BagTAaH KEHHHTA cymMmara kapa® GoniaaHrd4
CYyMMAalli aHHUKAANL),
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10. Aubchpepennmaa TenrAaMarap. Acocwit Tymiynuansap. bBu—
puHYM  TapTHOAM pAHddepennpaa rTenraaMasap. MaBXYAAHMK Ba
SITOHAAMK TeopeMmarapH. Typau muterpasranysaum pudrupepennman
TeHrAAMaAap (YM3UKAK, OHpP XUHCAH, Y3rapyBuYuAapH akpasapurail
Au(pepennuaa TeHrAaMaAap, bepHyAAd TeHraamacH). Kypoaaas -
FAHAMKHHHD Y3rapulidiyd Hpoparaipuran AMppepeHInas TeHr —
AaMa. VIKKHHu# Tapruban angdpepelinuan TeiriaMasap.

11, CoHAM Ba AdpaxaAu karopaap. KaropAaapHuur sguHAa —
LUIYBUMAUIE. KaTop SAKHIAQUIYBYM OVAMIIMHHUHT 3apypHil 1Hapru.
SIKMHAQINYBUMAMKHHHT COAAR eTapAM WapPTAAPH XaKHUAQd.

12, Kyn aprymenTAd (pyHkiuasap. DyHKIMSHUHT AHMATH Ba
Y3AYKCU3AMTH, Xycycuii Xocuaarap. WyHaaunr GyiiMua xocHaa Ba
ynu xucotaant. Kyn apryMeHTAR (DYHKIMSIAAPHUHT SKCTPEeMyM —
AAPH Ba BRCTpeMaA KUAMaTAapH. MKTHCOAUETAG KYII apryMenTAn
thynrupusarap. Kobb—Ayraac (pyHKIHASCA Ba YHHHTI' MeXHaTl pe—
CypcAapu Ba acocuil (poHAAAp GYHHYA BAQCTUKAMIH.
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VKYB coaTAapH TAKCHMOTH

NMassyaap Mansyaap HOMH 76
56 coar | 20 coar
MaBpy3a | aManui
MAlEyA
oT
I—maBay Marpuiiasap, 4 2
ACTCPMMUAHTAAD, YAAPHHHT
xoccarapH. Teckapu Marpuiia
Ba YHH XuUcobaall
2-maB2y | HM3URAK TeHIAaMaAap 4 2
cucremac. Kpamep
thopMyaacu. Ky rapMoKAu
UKTHCOAKMET YIyH NACONTHEB
MOAEAU
3—masBay KeappaTuk chopmanap. 2
AAMATUTTHAHT 9H3UKAK
MOACAH
A—MaB3y | TCKUCAMKAL TYFPH YHM3HK, 4
HTPH UMBKE. ARAaHA, JAAATIC,
rutiepboaa Ba napabona
S5—masay | Oyargus rymynyacn, AcocH# 2 2
aAEMeRTAD (PyHKIMsiAap.
HMKTHCOAMBTAY KVARGHUAAAM —
rat PyHKIMAAAD XaKUAQ
6—map3y | AMMHTAAD Ba Y3AYKCUMIAMK 6 2
F-Mar3y | XoCHAa b 2
8—man3y Hoanuk Hirrerpassap | 6 2
9—manay ANME MUTerpasnap 6 2
10—maBay | AmdchepeHnnan TeiraaMasap 6 2
11—maBsy | COHAM Ba Aapaykaau KaTopaap 4 2
12-masay | Ky aprymenran pyHkUMsiaap 6 2

Deaarma. 8 coar MycTakua OuaumM oaum (MBO) ra axparuaa —
A, YAQPHUHT TakKCHUMOTH KYUHAaruga:

4—mapay-—2 coar
6 —vanay — 2 coat

7T—map3zy—2 coar
9 —wmanay — 2coar

Yrys coaraapn xampa MBO coataapu Guprasuraa 84 coariu

TAlKHA 3TaAH.
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