B. ABAJ/IMMOB, A. ABIYFATITIOPOB,
M. MYCAMYXAME/IOB, C. TOWIYJIATOB

OJIN
MATEMATUKAIAH
MACAJIAJIAP
EUMU BYMUYA
KYJIJAHMA

Kuwmaox XyKamHK OJiHH YKYB IOPTJIaPHHHHT
CTYJEeHTVIapH y4YyH VKYB K¥yJ/ulahMma
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Taxpusuyuaap: ¢HIHKa-MaTeMaTHKa (haHlapd KaHIHAaTH,
nouedt XK. Kyamamos.
(pH3uKa-MaTeMaTHKa (haHJlapd KaHAMAaTH,
aouenr M. Y. Yopwanboes

Maxcyc peaakTop: (H3HKa-mMaTeMaTHKa (paH/IBPH KaHAMIaTH,
nouent C. T. Tyaazarnos

Ymby KyaranMa ¥ 1§pT 6061an nbopar 6yau6, oauit martema-
THKa, SXTHMOJIAP HA3aPHACH Ba MaTeMaTHK CTATHCTHKA 3JeMEHT.IapH-
HH ¥3 HYMla OJraH. ’

Xap 6up naparpad OGomuaa KHCKada Hasapuii MabAYMOT, CYHrpa
THOHK MuCOJ Ba Macananap 6arapcua enub K¥pcaTnarad. Maparpad
HHXOACHAA YKYBUM MYCTAKHA EUHIIM YUYH €Tapan MUKAOPAA MHCOIN B3
Macalanap agobaapH OuaaH KEATHDHITAH.

KyananMa Kuwnox Xx¥mamnuk oMl YKYB IOPTA2PHHHHT CTYAEHT-
napura MyMDKaIaHraH, MyHHHPJeK, YHAQH CHPTAaH ¥KyBuUM CTY ieHT-
Aap, Maxcyc ypra yKyB HOPTIapHHHHT YKyBwiaapH XaMm ¢otiparaniu-
NAPH MYMKHH.

0—49

Ounuii MaTeMaTHKAAaH Macasanap eudun Gyitu-
ua gyanauma: K. x. oauil YKYyB IOPT. CTYA. yuyH
{KyB k¥aa. /DB. A6pankmoB, A. AGayrannopos,
M. Mycamyxamenos, C. ToumnynaTos; [Maxcyc
pea. C. T. Tyaaranosl— T YkuryBui, 1985.—
456 0.

1. A6paanmos b. Ba Gouk.

PyKOBOACTBO K peLIeHHI0 3ajadv 10 BLICIIEH MareMa-
TiKe. YueGHoe nocoOle M CTYACITOB CeAbCKOXO3sticTBel-
HLIX BY308.

BBK 22.11a73

1762066000 —249

~333(04) — 85 161 —85 - © ,Vswrysuw* HawpuéTH, 1985.
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CY3 EOIIl

Ywly YKyB KyMaHMa KHW/AOK XyKalHK OJHH YKYB
IOPT/IAPHHUHT 3KOHOMHKA, OYXTa/iTepHsT XHCOOH Ba arpPOHOMUST
HATHCOCTHKIIPH OFAMia TabJduM OJNyBUH CTy/\eHTJIapra My-.
XKa/llanrad 6ymo, CCCP Ousuii Ba Maxcyc ypra Tabiuu
MHHHCTP/IMTHHMHT ¥KYB METOHK GOILKAPMacH Wy HXTHCOC-
JHKJAp YHYH TaCAMKJIaraH OJIMH MaTeMaTHka IipOrpaMMacH
acocuia é3urdH.

Kynnanma Yu 1Ypr Go5naH uSopar 6§au6, onuii MateMa-
TH{QHHAT TeKHCJIMK Ba (a30[ard aHalUTHK TeOMETPHS, BEK-
TOP/Iap anreSpacH 3JEMEHTJADH, MaTeMaTHK aHAA3ra KHPHII,
JH(p(EpeHIMAT B2 HHTErPal XHCOO, KaTopiap Ha3apHSCH, Kyn
apryMeHT/id GyHKLUAHHAT XOCHJIACH Ba AupgepeHunai, o4-
LHA JuddepeHittan TeHrIaMa Ba  UH3HKJIH aareCpa 3JIEMEHT-
Jlapura 1OWp MaTePHANHH ¥3 WuMra oMaiu. DyHaaH TalukapH
KY/IlaHva1a 3XTHMOJIIAD HA3aDHSICH Ba MaTeMATHK CTATHCTHKA
SJIEMEHT/IapH XaM 0aéH KW/IHHTaH.

DXTH 101D HA3APHACH, AliHHKCA MaTeMaTHK CTaTHCTH XAl
OHT MMCOJMIAD KHIUJOK XY 2KaNHTH 1ary TKLHSaMapAad OJIHH-
raH.

Kyanausann Tysumaa CHPTAaH VKYyBuH CTY NeHTJIapPHHHT
OunnM, madaka xamia HMKOHHATAPH XHCOo6ra omuuin. Uly-
HHHT yYyH YHASH CHPTAall ¥Ku€TraH CTyienTJap, W YHEHT-
ACK Maxcyc ypra ¥KyB 10pTJIapHHHHT YKyBunaapu xav ¢oii-
JaNAHHIUJIADH MYMKHH.

Xap 6up naparpajiaa aBsajg KHCKaua Ha3apui MaBJIyMOTIap
KQITHDHITAH, KefiMH THIHK MHCOJ Ba MacalanapHuir  Garag-
CHT euuMH Ba KepakaH MeToMuK KypcarManap 6epuirau.
ﬂapzrpaqmnﬂr OXHpHAA 5Ca MYCTaKMI euHW yyyH eTapau
Mjﬂ(ﬂopﬂa MHCOJI Ba MacaJiaJap, YJIapDHHHT  MYyMKHUH Kagap
Ty/la KaBoGMapy KeNTHPHAraH.

Kynnanmanunr X1, XII, XM, XIV 605napuan B. A6xa-
THmos, 1V, V, VI, VI 606Japuun A, A6.1yranncpos, 111,

3
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VIII, IX, X Go6mapusn M. Mycamyxamenos, I, Il 606mapu-
pu C. TownyJaToB €3ras.

KHTo6 Xa:KMHHH HXYaMJalITHPH I MaKCalula yHAa KyHH-
Jary OeJrHJap KUPUTUJTAH:

/\ — Macalla Ba MHCOJMIAD EUWIHUIHHMHI COIJIaHHUIHHY;

A — Macala B4 MHCOMIAD eUHIMUIMHHHT TYTa/NaHHUIHHHA;

[, B® — MyCTakuI euHm yuyH OepuiaraH MHCOJ Ba Maca-
JalaDHUHT MOC papHIja OOWJIAHHIUH Ba TYyla/JIaHHWHHA
GHNHPaaH.

Ymby VvKyB Kiy/TaHMasu Ta#€paauiiia Y 3JIapHHHHT HXKO-
Luli épaamsapuHu  asimarangdapd yuyH Camapkaiid KHWJIOK
X§KAIMCH  MHCTHTYTH  OJMl  MaTeMaTHKa  KagenpacCHBHHT
myaupu norenr 2K. Kysamarosra, Camapkani KOOTNepaTHB
HHCTUTYTH OJIHH MaTevaTHka KageipaCHHHHI My LHDH 3. Yop-
wan60eBra pa TOIIKEHT KHUWIOK XVKaJHTH HHCTHTYTH 3KO-
HOMHKA-KHOepHeTHKa KaedpPaCHHUHT MYZAHDH  JAOLEHT A.
KyukopoBra, aiiHHKCa KHTOOHHHI MaxcyC MyXappHpH IOLEHT
C. TyJarasosra asToplap ¥3 MHHHATAOPUHIHKJAPUHH GHJI-
JiMpaauap.

Maskyp Ky/laHvauu SIpaTHIla aBTOPJap Yy3/apHHHHI
Xaagaap JIycrmury opiennd TOMKeHT KHUIOK X §2Kajldrd
MHCTUTYTHHVHT ~ayAMTOPHsJapuaa Kyn HAWaiap MoOaiisHia
yKHCaH JIeKLHsJIapUEH Ba CTYASHTIap OMJlaH Yy TKasrad matl-
FYJOT/I:pUHY acOC KWIHO OJ/IAMIAp, MIYHHHTAGK MaBXyl
afabuéraapaan XaM oHaananwnan. KyJ/ulaHua KaM4HJHK-
Japaad xoJ dMac, andarra. KyJ/laHvalard KauvtdTukJapiu
Gaprapad 3THUra Ba YHHUHF CupaTHHM AXMWHIALrA KapaTul-
rai (uKp Ba MyJ0XasalapuHu OuIZMDraH ) PTOKJApra
aBToOPAp aBBa’ilad V3 MHHHATAODUWIHKIZDUHK CHIIMDANH-
Jap.
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I 505b
YHU3HKJH AJFEBPA 3JIEMEHTJIAPH

1-§. YH3MKJH TeHriaMajap CHCTeMacH

Un3Hk/IM aredpa s/evenTiapura Iovp Mmacajajap 6uaax
TAHHWHUIHY OHD Hedya Y3rapyBuMId CHPMHUH Aapa)kald TeHI-
JavMallap CHCTeMallapHlaH, sS'bHH YH3HKJH TEeHrJaMalap CHCTe-
Maslapuaad €oluaimus.

bus «kypasuran Tenraamanapaunr Ko3(dHLNeHTIapH Ba
€UH {JTaDHHH XaKHKHH 1e6 XxHu206JaliMu3. n HOMaBAYMJH m
Ta YH3HUKJH TeHIJaMalap cucreMacu

X+ aXy+ ... Fa,x,= b,
Ao Xy + AgXy + oL F Qo Xn = by,

(1)

S e e s s » . .

@i Xy + QaXo + o Ay Xy = b,

Gepunran 6§ycud. By cucremanuur HOMaBJyMJIapH OJIM 1arH
KO3(hHUHEHTIAPHAGH Ty3H/raH

Ay Qg Qyn
Ay Ay Ay
Qi Qpy . .. Qs

Xaxsan (1) cucrevanudr acocuii Mmampuyace LeHuNany.

M=n (IbHH CATPAAD COHH YCTYHJAP COHHra TeHr) 6y.-
rau xosipa n- mapmubau rxsadpam Mmampuya Xocua 6y-
JaiH.

(1) umsugmu TEHr/laMalap CHCTeMacHHH eyuil X; HOMab-
AyMJapan mMoc k; (i =1, 2, .. ., n) Jap OHaaH aJMalTHp-
fauga (1) cucrevanuur Xap €MD TeHIrIaMacHHH  aflHuATra
AWanTUpaiuraH k,, k., ..., k, COHJIAD  CHCTeMaJlapHHHHT
6apyacuuy TonMwaaH uoopar. CHcremana KarHauirau fapua
TeHrIavaslapuy aliHusTAapra allaHTHPYBUH 6y &y, k, . .., k,
COHMap cucremacu MaBXyn GYJIMH XaMm, MaBKyi 6yaMac-
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JIMTH XaM MYMKHH, fiTOHa OYJ/HmM XaM, 4YeKcH3 OYJHuiH
XaM MYMKHH.

Arap uM3uKAM TeHr/IaMalap CHCTEMacH €yHuvra 3ra G6yJ-
ca, cucTeMa Oupzasukda neinIaly.

Arap uM3HK/IM TeHIVIaMaJap CcHCTeMacH C(HPOPra XaMm
eupMra sra 6y/amaca, y Xoaaa cucrema Oupezaaurxda 0§4-
MaAZaK CHCTEMA LEHWIalH.

Eunmaap rynnavu GHp Xuwa OyJrad cHcTeMallap mexe
Kydtau éKu 3KéugaLEeHm CHcTeMallap JeHunany.

TeHrnamanap cHCTeMacHHH €UHIIJAA CHCTeMaHH YHra TeHr
Kyuid (COANApOK) cHCTeMara aJMaliTH{H I MYMKHH.

YMymuit KYpUHHIIAA HKKH HOMaBAYMJH HKKHTA UYH3HKJH
TEHIJlaMa CHCTeMacH:

Ay Xy + QX = by,
A1 Xy + @gaXy = by

Gepwiran GVicuH. By cucreManuHr GHPHHYHM TeHIVIAMACHHH
@,, Ta BA UKKMHUHCHHH @;, ra KYnedTUpH6 OHPHHUHCHAAH
HKKHHYMCHUHHM allupaMu3:

X1 (@11@yy — A31Qy,) = by — byayy

Ba OWPHHYH TeHIJIAMAHH — @,y Fa, MKKHHUMCHHH . @y, ra
Kynaitupud Kyuwcax: ’

X, (@41@95 — QpQ4p) = byayy — biay,

XOCHI 6ysa/H. Arap 4,,@;; — Ay@,, 7+ 0 6yica, Oynapaan
CHCTEMAHHUHI fArOHAa

_ by — by (2)
’

X, = baay — biay (3)
! a1y — anbyy

Xy = — a4
ayay 2@z

€UHMH TONHAZIH.
l1-Mucoa. KyAnaarn 4H3HKIH TeHr/aMaaap CHCTEMacHHH
€UHHT.
4x — 3y =17,
5x + 2y = 26.

A. Cucrevann ypuura Ky#um ycyau O6unaH eyamus. By-
HUHT yuyH (2) Ba (3) dopmynanapiad ¢oHaataHaMus:

o =327 78— 14 =92 .
5(—3)—42 —15—8 ~ =23 *“
y = 57—42% _ 35—104 —9 g4
5 (—3)—42 —15—-8  —23

Lllynaait Kumub cucTeMaHHAr eyumJsapH Tymaamu {(4; 3)}
Jian ubopar. A

6
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2-mucon. Kyliniark yHsHxJu TedrJaManap CHCTeMacHHH
€4HHT:
{ 2x—y+4=0,
. 3x+2y—8=0.
A. Eepunran TeHrnamanap CHITEMAcHHHM YHIa TEHT Kyuay
Oy/iran TeHrsamanap CHCTEMacH KYPHHHIIMAA E3aMH3:
2 —y = —4,
3x + 2y = 8.
Ouau 2) Ba (3) ¢dopmynanapian ¢oiAanaHub, CHITeMaHUHD
€YUMHHH TOIAMH3:

_—18—2(—1) _—8+8 0 _
=3 =2 TS =0
_3=h—28 1216 _—3_,
Y=3Eh=s2 - S -~ =¢%

Jlemax, cucTevamuur eumwJapy tynaamu  {(0; 4)} nan
HOOPAT, s'bHH CHCTEMa ArOHA €Yuvra 3ra. A

3-MHCOJ.
2x + 4y +2=0,
2
X—zy- 1=0 CHUCTEMaHH €YHHT.
O 2x+4y4+2=0 2x + 4y = —2,

2 <=> 2 —
X—==zy—1=0 X—zy=1L

Slna (2) Ba (3) dopmysanapaan ¢oiinanaHamus:

2 4 12—4
4"_(_"3')‘(2) 4—3 3 8 1
X = = = e o e
2 412547 18T D
1.4-2-(——3—) 4 g
yo lD—21  —2—2 4 12 3
o 2\ 4 T 12+4 T 16 T %
ta—2(—g)  arg S

1 3
aso6. {(7, -——4—\}. A
UN3HK/IM TEHT/IaManap CUCTeMANaPHHH €SHUIHUHT Maxcyc
ycyanapupan 6upu "aycc ycy.au &ku HOMabJAyMJIapHH KeT-
Ma-KeT AYKOTHIN YCy/H Jel aTanrad ycyJiaup. By ycynaa
CHCTeMAHHHT X; O/NAMAArH KO(HHUHEHTHHHHT HOJAaH ¢dapx-
JIH OYJarad GHTTA TEHTJaMacHRH (MacanaH, @ % 0 6yuaca

7
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GHPHHUHCHHH) OJIM0, YHH MOC COHJapra Kynaidtupub 6Gouixa
TeHNMlaManapra KywHu Hyax Ouaan Gomixa TeHrJjamanaplia
X; OJAJMAaru Koz¢gduuueHTIap Hosra alJaHTHPHAALH, XOCH
6ynran cHctema GepuaraH cucreMara TeHI KyuJd Gyuanu.
SIHIM CHCTEMAHMHI X, HIITHPOK 3TMarad (GHPUHUH TeHIJiaMa-
Iap 6oliKa TeHrjamajapuia) KHcmuza Oy Tipouecc Takpop-
JlaHalH Ba XOKa30. Arap cHCTeMa sSrOHAa €YHWMra 3ra, SbHH
anuK OyJaca, Oy npouecc HaTHKACHAA YEKJH KajamJaH CYHr
Oepuirad CHCTEMalaH, TeHIJIaMalapHia HOMAabJIYMJApP COHH
KeTMa-KeT OnTTajaH kaMm OyJraH Ba oxuprucuaa GHTTA HO-
MabJayM Oysirad cucTemMara KeaHHagu. By cucTemanudr oxup-
I'H TEHIJIAMACHAAH HOMAbJIYMHHHT KHHMaTHHH TONMO yHA4H
OJIAMHIHCHra KYHHJaiH Ba YHAaH HKKHHYH HOMabBJAyMHH TO-
nub yHJaH aBBaJTHCHra KVHHIaaH Ba X0Kaso.

OHAH yMYMHA KYPHHHIIAArH Y4 HOMABJAYMJH yuTa Y-
3HKJIM TEHIJIaMa CHCTeMacHHH euyHwn OuJaH TaHHILAMH3.

By ycyanu

11Xy + QpXy + ay3x, = by,

A X+ QgoXy -+ QysXy = b,

31X, + Q39X + Ag3X3 = by
KYPHHMLIAATH Y4 HOMAbJAyMJH yuTa TEHI/1aMa CHCTeMaCHHH
€yHna Kypcatamu3.

4-mMucoJ. Kyfunary uMsHK/IM TEHIJIavaJap CHCTeMAcHHH
I'aycc ycy/m Guian eunsr:

2x — 4y -}- 42 =10,
—3x - 8y — 10z = —25,
4x — 3y + z=1.

A. By cucremaHn euumr yuyyHd yHHHr GMPHHYHM TeHI/1ama-
CHHH X HHHI OJIAWAaru KosddHuueHTHra 6ynaaMu3. ¥ Xouaa
aBBa/'Hra TEHr Ky4J/H TeHIVIaMa/lap CHCTeMacH Xocun 6yna-
IU:

x —2y 4 2z2=5,
—3x 4+ 8y — 102 = —25,
4x — 3y + 2z = 1.

XOCH GY/IraH cHCTeMaHHHT GHDHHYHM TeHrJaMacHHH 3 ra
KYNauTHPHO, YHHHI HKKMHUHM TeHIVlamMacura Xaajab Kyuiu6
Ba— 4 ra KynafTHpuO yHMHI Y4HHYM TeHrJlamackra XanJsa6

KYIuuO, siHa aBBajarura Teur KYUYJIH CHCTEMaHH XOCWI KHJa-
MH3:

8
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2y — 4z = —19,
5y — 7z =—19.

By cucreManunr wkkuuuu Ba YYHHYH TeHrJIaMallapH pa-
KaT Y Ba 2 ¥3raPyBUWIapHH ¥3 W4YMra OJaiH. DHIH HKKHH-
UK TEHI/aMala y §3rapyBUHHHHT KO3(¢UUHEHTHHY Oupra
TCHMVIAWTHPAaMH3. DyHHHI y4yH HKKHHYH  TeHrJIaMauuHr
XaMma XaiJapuHH 2 ra GyJamu3:

[x—2y+2z=5,

{x-—2y+22=5,

y —2z= -5,
5y — 7z = —19.

Dy cucteMaHuHr MKKuHuM TeHrJamacHuu (—95) ra xynaii-
THPHO, YUMHUYM TeHrJIaMacHra Xaina6 Kymamus:

X —2y+4-22=75,
Yy —22= -5,
3z=26.

By cucrema xam aBBanirura Tenr KY4YMd. YHHHT yuHHYM
TeHrJIaMacHHH Xa1s1ab 3 ra 6y/amu3 Ba 2 — 2 HH TONAaMu3,
Illynnait kuu6, 1-pa 2- TeHTJaMa/lapiaH X Ba Y y3rapysuu-
JIapHH TOTIHIL HMKOHHMra 3ra GYJ/IAHK:

y—2z=—5, x—2y+42z=25,
y—2:2—=—5 x—2(=1)+2.2-=5
y=—>5+44, x=05—6,

y=—1. xX=—1.

Kaso6. {(—1; —1; 2)}. A
5-MHCOML Tenrnamanap cucremacusyu eyuur:
4x 4- 8y — 4z = 28,
{ 2X —y 4 z==2,
3x — by + 2z = —7.
4. Cuctevann Tayce yeyam 6unan eyamus:

4x 4 8y — 4z =928 X42Y—2=7
<= 2X—yt2=29 <=> 12X —y+2=2 <=>
3X — 5y 4+ 22 = — 3x — by 42z = -7
X42y —2=7 .‘x+2y-§=712
= 1=y +3z2=—12 <= Y—52=%5 <>
—l1ly +5z = —28 l —1ly 4 52 =28
9
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xX+2y —z2= xX42y—2=7

3_ 12 3 __ 12
<=> Y—%%~3% <=> Y7377 % <=
33 132 8 8
— -5-—}—5)2—~—§-——28 ——§Z— 5
[x+2y—z=7
> 3,12
<= | Y—%5%73
{ z=1.
z==1 HM UKKHI4M Ba OHPHH{M TeHIVIaMaJapra Ky#u3 y
Ba X Y3rapyBuHJIAPHH TOMAMM3!
3 12. 1 ~.
y—F2=%; x-t+2y—z=7,
3 12
y— g l==%; x+23—1=T7,

JKaso6. {(2; 3; D} A
6-MHucoJa. TenrJavansp CUCTEMAaCHHHM €4HHHT:
3y —z =3,
x + 2y -+3z2=12,
—3x -5y —2z=1.

A

3y —z= 3y —z=3
x+2y+32=12-3 <=>{x+2y +32 =12 o=>
—-3x ++ 5y — 2z = Iy + 7z =43
X -+2y + 3z =. x+2y-+32=12
<=> Jy—2=3 | (—11) <= 3y —z=3 =
Ily +72=43|-3 z2=3
lx—}—Qy =12—3-3 [x+2y=3
=> 3y =3-+3 => y=2 =>
l 2= z2=3
x+22=3 x=-1,
=> y =2 =>ly=2,
z2=3 z=3.

M{aso6. {(—1; 2; 3;)} . A

7-mucoJ. Tedrdavaldp CHCTEMACHHH EYHHT:
2x 4y + 3z =12,

3x —2z2=23,

5x — 3y —2z=17.
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A. Cucrevann I éycc YCyJH CHJIaH euamMH3:

2x 4y +32=12|-(—=1,5) [ 2x+y+32=12
{ 3x —z=23 <=>1 1,by—55z=— 15’-5,5 <=>
5x—3y—22=7 5y—9,52=—23|-(1,5)
2x4+y-+-3z2=12 !2x—}—y—§-32=12
<> 8,25y + 30,2562 = 82,5 <=>{8,25y+30,252=82,5 <=>
—8,20y—14,252=-—34.5 16z2=48

2x +y+ 3z =12 2x-+y+32=12

<=>1 8,25y +30,252=92,5 =>{ 8,25y+ 30,25-3=82,5 =
2=3 z2=3
2x-1+-y+3z2=12 2Xx+y+3z=12
=>{ 8,25y = — 8,25 = ( y=—1 =>
z2=3 x=3
2x—1+4+3-3=12 x=2
=>{ y=—1 —>{y=—-l
z2=3 z=3.
JKaso0. {(2; —1; 3)). A
. L. {5x—{—2y: 11,
2x — 3y = 12. Jasob. (3; —2).

4x+y+3—0
5x — 2y -7 = Haso6. (—1; 1).

3. (3x—T7y+6=0,
{éx+5y+l-—0 Kago6. (—2; 0).
{74

4, | —2x -+ 3y =4,
4x — by = —86. Kasob. (1; 2).
5. (7x — 2y = —1,
3x — b5y = 12, JKasgo6. (—1; —3).
6. [dx -ty 5=

| 8x + 5y—9=b. JHaso6. (—2; 3).
7. (2x+y—5z=3,
{3x~5y+2z=l,
{6x— 6y +32=6. JHaso6. (3; 2; 1).
8. 4x 43y + 2z 43 =0,
7x+9y — 324+ 8=0,
2x — 5y + 62+ 3 =0. JKaso6. (—2; 1; 1)
1t
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9-I5x+2y——32—3=0,
8x — 3y + 22+ 7=0,
!2x+3y—5z—4=0. JKaso6. (0; 3; 1).
7x -1-2y —82—1=0,
5x — 3y +132— 14 =0,
xX+2y—924+85=0. JKaso6. (I; —3; 0).

10.

1. y + 22 =4,
3x —2y + 4z =19,
2x + by +z= -5, Maso6. (1; —2; 3).

12. {3x — 4y + 2z =6,
2x + 6y — 3z = —10, |
5x — 8y = 1. K asob. (1; o 5).
13. [—2x+5y+3z=2,
3x + 6z = —4, ) ,
dx+3y 49z —g  JKasol. (=2 1 3).

14. —8y+32—4=0,
dx + 4y — 22+ 3=0, . i
7x+ 12)’ __320’ )Ka806. (O, —4~', 2).

15. (564 6y —5=0,
3x 42 %z—H:O,

4y —5z—7=0, /Kasob. (0, 4;0,5 —1). B

2-§. UKKHHYM Ba YYHHYH TapPTHOHIAM NETEePMHHAHTJIAp

Busra ¥KkM HOMabAyMJHM HKKHTA YH3UKIH TEHrJava CHC-
Temacu Gepwirad OVJICHH:

A Xy + QpXy = by, 1)
Ay X + AypXy = b,.
By cucremanuHr acocHii mMaTpHUaCH MKKHHYH T2PTHOIH yuwily

KITR TS

(azx azz) (2)
KBalpaT MaTPHUANaH HOOPAT. @Ay — A28y 7 0 Gyarauaa
(1) cucrema sirona

biasy — by — b,ay — bian (3)
a1y — dydy ’ 2 Ayl — Qppd

€4yHuMra 3ra 3KaHHHH OJIAHUHTH naparpa(pzla 3CJaTHWIraH 344.

Xy =

12
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(3) dbopmynanap maxpamunaru upora (2) marpuua Gom
fHATOHAl 3JEMEHTIADH K{naHTMacHAaH HKKUHYM LHArOHAJT
SNIEMEHT/IADH K YNalTMaCHHHHT allHpMmacuaan uéopar. By cou
(2) MaTpHUaHHHT KeTepMHHAHTH (ExH aHHKIOBYMCH) 6KH 0gaT-
Aa UKKUHHW mapmubau cemepmunanm neiunain sa K yiu-
Jarnda GeJrHia”anu:

Q. Qg
Qay Ay

Wynra swrusop 6epuitr  TO3UMKH, MaTpHiua COHJapaaH
TAWKKWI TONraH KalBal 6yJca, yHuHT RETEPMHHAHTH 11y

MaTpHlUa SJMEMEHTVIaPH GHJIaH MabiyM paBHuwaa Gormmy 6yJ-
raH COHEH).

(4) dopmynanuur YHT  TOMOHHMAArH K Y nalTManapuuur
H llopasapy KyHuzary 1-cxemana KYpCaTHAranujex KVHAnmanu.

= Qe T QA (4)

L ' ]

J @ , o : =]
+ - -
(3) nponanapsuur CypaT/lapuHH Maxpaxu Katu JeTepMu-
HaHT/IaD KYPUHHIIHAA WOatal MYMKHH: X, HH TONHI
bopmyacHEHHT Cypatu (4) nerepvuaant Gupuauu YCTYHHEH

(1) cucremanusr ~ oson XaAllaph  GWIaH  a/tMaul THPHIL 4aH
XOCHT GY/raH AeTepMHHAHTAAH HOOPAT:

by ay
by as,
Wynnnraex, x, yuyH HporaHMHT cypatH (4) Lerep-

MHHAHT HKKHHYH yCTyHHHH XyRAH WyHAaH alMaiuTHPHIL aaH
XOCHI 6¥aran AETePMHHAHTAUP, SIBHH

a, b
ay by

= b,ay, — bya,,. (4')

= a“bg - a-_”bx. (4”)

Coaaamix YUyH  HKKHHYM  TUPTHOMM  IeTep.:HuaHTAaH
cboﬁaaﬂa}m(), YUHHLH TaPTH3M  LeTe). MHAuTra JyHHu.aruia
TABPHD CepHiny:.iu3 MY U KHIL

Yuuwgu mapmucan oemep ditnann Les,
|20 @ ag,
Aoy Qay Cyy

Car Gy @

na
o3
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CHMBOJI 6HJaH GeNTHIaHYBYHM Ba COH KHMAMAaTH HKKMHUHM Tap-
THO/MH JeTepMHHAHT OPKa/lH

ay Qe Qg3

Qgp Qg sy oy
Ay Qa2 Qy3| =aq —a
o 1ay, Qg 12 1@y Qg +
A3y A3p dg
Aoy Qo 5)
-a
"* 13 a.:” a32 (

TeHIVIHK GuJaH aHHKJ/aHYBUH Hpolara adTHIanH.

(5) opMyajard HKKMHUM TapTHOMM JeTePMHHAHT KHi-
MaTiapuny (4) gopMynazan oaMG Kyiicak, yuHHUH TapTHOJH
JeTEPMHHAHT yuVH yuoy

Ay Qg9 Qyg

@2 Aoz Qoyf = @y1Qyy053 + A19Q230y ~+ Aoy Q32013 —
Q3 A3z Q3 ~
— Q31Q93Q43 — Ay Q25 — Aralaylyy (6)
(hopMyJiaHH XOCHT KHJIaMH3!
(6) (OPMYJAHMHT YHF TOMOHMAArH KYIUIHTYBYHIAPHHHT

HILOPAJADHHH KYyHHiard 2-cxevajad ¢oijatann6 aHugIaL
KyJaii:

(6) ¢opMyJ/aazarH yura Myc6ar XauiapiaH OHPH Y4HHYH
TAPTUOAN  JIEeTePMHHAHT aCOCHH AHATOHAMM 3JeMeHT.JIapHHUHT
KynafiTMacH 1aH, KOJraH MKKH XalAM 3Ca aCOCHA AHaroHaira
napa/jyie/jiapia Kofllamirad Ba yHra Kapiig 6ypyakiars ane-
MEHTJIADHHHT KVynaHrMacHAaH HOoparT.

(6) ¢opMyJazarH yura MaHpHA XalJMap HKKHHYH JAHa-
roHajra HUCGAaT4H XYAAH Iy YCyJAa TONWIALM; .AeTep-
MHHAHTHH XMCOOMAaWHHMHT Oy yCyJH y40ypiax ycy.au jedi
JanH.

YuHHYH TapTHGMH JerepMHHaHTHH Ky#unard Cappuyc
KOHAACH OWJaH XaM XucoOJawr MYMKHH. 2KanpatpHdar VHr
énMra OMPHHYM Ba MKKHHUH YCTYHHH €3amu3. bow auaronasn-

14
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Jar SMEMEHTIAPHUHT  @,,ay5%3; KYNAHTMACHHH Ty3aMu3 (3-
cxema). Ulynunrnex, 6yura ,napannen AMaroHa/mnap“ na typ-
raf SMeMEeHTIaPHUHT KYMaiTMacHHH TY3H3, yJapsK ¥3 uiio-
paapH Ou/aH OJamu3.

JHAM GyHra Teckapy GYJraH ,éplaMuH QHArOHAT“ Jaru
MEMEHTIAPHUHT Q4,553 KYNalTMaCHHH Ba UIYHHHT IEK,
OyHra ,napaiiel G6GYAradH JHaroHawlapiard® 3JIeMeHTIap
KynaiT™anapuau ostamu3. By kynafirvanapuusr HiIOpanapu
TECKapH KHIH5 ONMHaAH. By kynafitmanapeuar Xamwmacuumir
ayrebpaHk  UHFHHAHCH (6) GOPMYJIaHHHT YHT  KMCMHAary
VUFPHH, MEMHT Y3rHHAcH 6YJ/2H.

YunHuM TapTUOIM NeTePMUHAHTEMAT &Hu5 E3unray ndona-
CHHH TEKIUUPCAK, KYPaMH3KH, alreBpavK HdFUHIHHAHT xap
OMD XalAM HUIOpacHTaya aHMXJIHK  GHJIaH yuyTa 3JeveHT
KynafiTvaciaan uéopar 6yaub, Gynap HuHia Xeuy KaHCH MKKH
KYMaliTyBud 6HP YCTYH € 6up HYJAAaH OMMEMAIN. Jerep-
MHHAHT 3JIEMEeNTJapUAaH CUDMHH, MacCallaH, a@,, HH OJal/JHK.
By snevent nerepvmuHAHTHHHI HikHTA @11Q3533 BA — (41 A yolag
Xaflapura - KHPAuH. @;; ¥M KaBClaH TaulKapura uH{apcak,
Q22033 — Q330 KYNAUTYBUH XOCHA GYJHG, y @, GHaIanm oup-
Ta I€TEDMUHAHT uponacura kupanu. Mana wy xynaiitysuu ayy
SNIEMENTHHHT myadupyeiu MUKOpu ne6 aramb, _A, cuMBon
Opxaru Geirunavand. A; MHHOP MKKMHYM TapTHG.H Jerep-
MHHAHT I0AKJHAA KYPCATHIHIIH MYMEKHH.

Macasan,
dyy Qg

A= Ay Qg

@y YpHHra [ETEPMHHAHTHHHT MCTAJIaH 3JTEMEHTJIAPHIH
O/l MyMKHH. Macanan, a,, o OMalIMK, @, 3MeMeHT yiuby

Qg Ay

Ay = @055 — Aty = — ay,  ay,

K)“/naﬁryaqu Onsain GHPINK/A ACTEPMHHAUT HPOIacHra Kipa-
JH.

18
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Iynpait kuau6, OHPOP 3JIEMEHTHHHr MUHOpW 1e6, wy
3JleMeHT Typrad YCTYH Ba CaTpHH YuHpHIIAaH XOCHT GyJaran
JEeTepMUHAHTIa aHuTHIAAH.

" Dupop TBAEMEHTHHHT a.zebpaur miaoupysiucu neo,
Myc6ar €k MaHOHH HIOpa OHlaH OJHHMaH TYJLAUPYBUH
MHHOpHra afiTWiand, GyHAa Ky#uaarn xouaalaH ¢oiiananu-
Jajay: arap 37e€MeHT TypraH YCTYH Ba caTP HOMEpPJIAPHHHHT
HHFHHAMCH XKYQT COH O¥Jca, WYy 7eMeHT MHHOPH V3 HiIO-
pacu OumlaH, arap TOK COH 6¥Jca, KapaMa-Kapuiu umopa O6u-
Jdan omuHany ((5) dopMyJara Kapaur).

1-mMmucona. Ky#husary nerepmMUHAaHTHH XHCOOGJaHT:

2 =5
3 41
A. By nerepmusanTHu xucobaam yuyH (4) ¢opmynanax
¢oiinananamus: .
2 —5

3 4’=2-4-3-(——5)=8+15=23.A
2-mucon Kyfulard yuusud TapTuO/H JEeTePMHHAHTHH
XHCOOJaHr:
4 3 6
-3 2 -5
1 —1 7
A. By neTepuMMHAHTHH yu XHA ycysn O6ulaH XucoGJaaud
MYMKHH:
l-ycya. By ycynna (6) ¢opmyna €xu 2-cxevajaH
¢ofnananuG NETEPMHUHAHTHH XHCOOJaBMH3:
4 3 6
—3 2 —5|=4.2.74(-3)-(—=1):-6+3-(—5)-1—
1 -1 7|—6-2-1-3-(—3):7—4-(—5)-(—1)=
=56+ 18—15—12 4+ 63 — 20 =137 — 47 = 90.
2-ycya By ycynna (5) copuynanan ¢oinananuo,
JleTepMMHAHTHI YHUHI OHPHHYM CcaTPH OyiiM :a €iud uHKamH3.
CyHrpa xucobaafiyus:
| 4 3 6
-3 2 -5
| 1 -1 7

2 —5 -3 —5
7 —3'l 17

-—3 2 .
+6-| I —1|=4@T—(=1)(=5)—3((~3)T—
~ 1(=5)) + 6((—3)-(—1) —21) =

16
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=4 (14—5) —3(—21 +5) +6(3 — 2) =4.9 —3-(—16) +
+6-1 =236+ 48 + 6 = 42 4 48 = 90.
3-ycya. By ycyaia Cappuyc xomaacm 6yimua 3- cxe-
MalaH (GoH1anaHub KyHHIarH CXeMa#M Ty3aMH3 Ba XHCOG-
JlaiiMHu3:

4 3 6 4 3
~3 2 =5 —3 " 2|_4.9.743(—5).11 6(-3).
1 -1 7 I —1f{(~1)—1:2:6 — (—1)-(—5)-
4—7-(—3)3=56—15+18— 12— 20+ 63 =
=137 — 47 = 90. A
O. Kyinnaru nerepMHHaHTIAPHH XHCOGJIAHT:

16. [2 4
3 15]- aso6. 18,
17. |35 —6
4 0" Kasob. 24,
18. sina  cosx
—cosr sinal - JKaso6. 1.
19. {12 —3 —8
0 1 4
7 2 1 aso6. — 112,
20. 2 4 5
2 4 5
-8 6 —3]° H{aso0. 0.
21.]1 1 3
1 1 4
2 2 7}, Jasob. 0.
22, 0 o0 O
3 5 7
—6 8 9 Maso6. 0.
23. (3 4 2
1 2 3
2 5 1 Jaso6. —17.
2413 4 2
3 6 9
2 5 1Y, Hasob. —bl.
2—199 17

www.ziyouz.com kutubxonasi



25. 13 —8 2
I —4 3
2 —10 1}, JKasob. 34.%4

3-§. Un3uKan TeHraamalap CHCTEMaCHHH JAeTePMHHAHT-
Jap épnamuaa eynwl. Kpamep dopmyaanapu

1. Ukku HOMABAY MM YU3HKJH TEHIrJaMaJap CHCTeMaCHHH
Ky pahini:
anx + ap,y = by, 1
X + @yy = b,. ) (1)

By cucrevanan ¢oinananus kyiiuiard neTepMuHaHT/IZPHU
Ty3aMH3:

Qy Ay (By acocwmit rerepvrHaHT X Bay y3rapyBuH-

Qo Qs =A JIADHUHT KO3(M(PHLHEHTIaDHAAH TY3WIAH.)

by ap (By €pnamuu nerepvHHauT X Y3rapyBuH-

by, @y|= 0% muEr xosbHLMEHTIA[H VpHHTa 0307 Xai-
JIAPHU ajJMaluiTHPHIN 6HIaH XOCHA KHUIHHAIH.)

a, b (By nerepMMHAHT acOCHil AeTEDMHUHAHT HK-

@y by| =8Y  KuHuM ycTymu ypuura 030a Xaudap ycry-

HIHH KYUHII HaTHxacHM1a XOCHT OyJand.)
1) Arap A+ 0 Gynaca, (1) cucrema GupruHa edmvira sra.
By eunu xyfimiaru ¢opmyaanapan doilzanasnd Tonwaaiu:
Ax Ay
X = 7 y==%" @)
2) Arap A=0 6vmrs, A, #0 éxu A, 40 6yaca, (1)
CHCTeMaHUHT €YUMH fijK.
3) Arap A=0; A, = (; Ay =0 6jnaca, (M Tesa YEKCH3
KYN €uMwra 3ra OyJiiH,
2. Yy HOMaBAyMaH yuyTa TedrJavaiip cHCTewvaci
AuX -+ QY - a2 =d,,
(?) l AnX + AnY + @92 = d,,
A X T Ay + U532 = d

Gepuarad Oyaicwa. Dy cucTevaHMur etH Al TOMM U yuyH
KYHH 1ard A€Tep MHHAHTIPEH Ty34\H3:

Qy Ay Ay (Dy aco:mit perepuuuant, Xx, y, 2 ¥3-

Aoy - @yy Qo] = A rapysqunajo:m:{r KO ppHiHHTIaprian
Ty3UI1IH.

@31 Qzz Ay Y

18
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d, a,, ap (By épramun neTepMHHAHT, X Y3ra-
PYBYHHUHT KO3(pHUMEHTIaDH Y PHHIA
030/, XaAJapHH ajJMaluTHPHiJaH TY3H-

dy Qs QA Jajin.)

a4y a3 (By épaamun aeTepMHHAHT, Y Y3rapys-

Qo dy oyl =A, SHHHHT K03(hH: HEHTJ/IapH YPHHUTa 0301
no T Y XaIJapHHH aMAalITHPHIIAH Ty 3K, )

as ds Qs

a, @, d (By €puaaMuH LerepMHHAaHT, Z Y3ra-

d.| — A, DYBUHHHHI' KOI(DUIHEHTIADY yPHUra
2 #0307 XailJapHH ajiMalTHPHILAAH Ty3H-
Ty @ ds Janu.).

1) Arap A== 0 6yaca, (3) cucreMa GHPrUHa e€yHMra 3ra.
By eumm xyftinard ¢popmyJaiapiad ¢oiianaHud TONHMAIH:
Ay A,

A
.?C:K‘, y=Ky, =*A— (4)

9) Arap A =0 6§55, A, 0 éxu A, 0; A, 70 Gya-
ca, (3) cuUCTEMaBHHT €UMMH MaBxXyJ OyJMail1h.

3) Arap A=0; A, =0; A,=0 Ba A,=0 6yaca, (3)
CHCTeMa uyeKCH3 kym eumdra 3ra. (2) Ba (4) dopwyaanap
Kpamep xomgacuuy HpoAa KHIaAH.

Mucoiap Kypamus.

I-Mucoan Ymby

{Bx —5=1,
4x -3 =11

CHCTEMaHH E4HHT.
A. Acocuil Ba épJaMun KeTepMHHAHT/IAPEH XHCOOMaliMHU3.

A:-i _gl=9+2o:,29;
Ax=l1; _2\=3+55=58;
Ay_.i 1H_s?) 4 =29,
:%‘:g—g=2; y=%’=§g—)=l.

Masob. (2; 1).A
2-MHcos. KyiiHaard yu HOMabBAYMAH yuTa TeHrJaMa
CHCTEMACHHH eyHII TaMal KH/IMHraH OYJICHH.

19
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2x — 3y 4 2z = —5;
X+ 2y — 4z = -9,
5x — 4y -+ 62 = 5.

A. Kpavep ¢opmynanapusan doinananavus:

A ! "S i=24—4+60—10—32+18=102—
= 4 —46 =56,

5 —4 6

—5 —3 1 5
A—|_9 o _4|=—"60+36+60—10—162+80=
g =1.6—172 = — 56.

5 —4 6

2 —5 1
A g _g4|="—108-10045+ 45+ 30 + 40 =
y=|L =Y =4 920108 = 112.

5 5 6
A _? ";’ _g =20 -+204- 135 +-50 4 15 — 72 =
= - =240 — 72 = 168.

5 —4 5

Ay =56 _by 112
=F=m el vy
_ 8,18 _ 4
Z—-A-_-%__

JKasob. (—1; 2; 3). A
. Kyiiugarn TeHriamaiap CHCTeMaCHHH Kpavep ¢op-
MyJacHAaH ¢oHnalalH ) eyHHr:

26. {2x—|—3y+1=0,

S5x+ 4y —1=0. asob. (1; —1).
27. [2x —3y —5=0,
{4x—5y — 7 =0, JKasgob. (-2; —3).
28. (4x—6y +7=0, | 1
x -3y —5=0. 806, (-—; 1-2—).
29. { 2x — 2y = 22,
—3x — 4y = |. Hasc6. (5; —4).
30. JS)C-—-‘BJ—Q———O,
| x—3v-35=0. JKaeo6. (T; 8).
20

www.ziyouz.com kutubxonasi



—7x — 2y — 1 =0,
5x —4y — 7=0. Haso6. (—1; —3).
2x — 1y + 3z = —2,
3x -+ 13y + 5z = —4,
4x — 17y — 2z = 12. HKaso6. (2; 0; —2).

|
{3 59 +7z2—9=0
|

31.
32.

33
2x —4y — bz — 6 =0,

—bx + 2y —3z+ 15 = 0. JKaso6. (3; 0; 0).
3x +4y +724 11 =0,

—2x—5y —152—4 =0,
4x —3y-+-52—6=0. JKaso6. (—2; —3; 1).

35-{—5x—{—7y—4z+5=0,

31

3x — 8y +32-+2=0,
2x+ 5y +52—3=0. JKaso6. (4;1; —2). 3R

4-§. n-TapTHOJH JeTepPMHHAHTAAD Ba yJaapHu xucoOaail

n- TePTH /M KBaApaT MaTpHia Gepuira 6y JICHH:

gy Qyy ... Ay,
a21 0,22 ... a2n (1)
a a a

nl n2 v

(1) mMaTpHpara MoC KeJyBuM - TapTHGNMH JeTePMHHAHTHH,

HKKHHYM Ba YUMHUYH TapTH3AM JE€TePMHHAHTIarH GyJranu
Kabu,

nn

Ay Ay - Gy .
a Aye ... Q.

21 Qg 2 (2)
Ay Qpy - .. Q

nn
KVFHHHII A GesruaiiMus.

- TAPTHO/M NeTePMHHAHT/Iap n=2 Ba n==3 Gyaraiia MocC
PaBuwina WIATa[M KYPWIraH HKKHHYUM Ba YYHHUYH TapTHO/IM
JAeTepMHHAHTIAPra ailflaHasiH, n=1 na 3ca, si'bHU Paxar GUTTa
SJIEMEHTAAH HOOpaT MaTPHUA YUyH YHHHIC JA€TEPMHHAHTH L1y
SJIEMEHTHHHT Y3Hla TeHur.

OHIH 13> 3 6yJaraina H- TapTHGIH LeTepMHHAHTIIAPHH,
KYJaliMK yuyH, (n — 1)- TapTuO/IH JeTepMHHAHTIAD OPKaIH
aHAKMaiMu3. Jlactyiab KyHuaarH GeNruiain/apHi KHPHTAMHS:
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n- TapTu6au (2) nerepmuHaHTHH d je6 Oenrunaiimus. -Arap
a,; d neTePMMHAHTHUHI [-CaTP Ba /- yCTYHHIA MKOWIAIITaH
asleMeHTH 6yJca, M;; opxam Oy 3JEMEHTHHHI TyJIAHPYBYH
MHMHODHEM, $'BHH Ji€TePMHHAHTAA {-CaTp Ba Jj- YCTYHHH
yuupuinjad XOCua OyJraH (7 — 1)- TapTusad MHHODHH GeJi-
runaiivu3. Cyurpa A;; OPKasH a;; 3JleMEHTHHHT aireGpauk
TYJAAMPYBYHCH Ae6 arTajirad
Ai} = (—l)l + Mij
nponany GenrunaimMm3.
Ouin d JeTepMHHAHTHH yby

d=auA, +aplntasdst .0 +a,d, (3)
KYPHHHLIJA aHHKJIaHyH3.

Wlynaalt KuiHS, 7- TapPTUGAH 2eTep\ H {AHT YHUHI GHpPHH-
yu caTpu Gapua 3JeMeHT/IapHHH YJADHHHI MOC afire6paHk
TYAAMPYBUKIADHra KYNalTMalapy HMFHHAHCHTA TEHT.

(3) éfunmana anreGpauk TYJIAMPYBUMAapDHM Myc6ar &ku
MaHpuil HwopalM MOC MHHODJAap  GWIaH  aJIMalllTHPHJIMO,
n- TapTHO/M LeTePMHHAHTHH Xucobaaiu (7 — 1) - TapTubiau 6up
Heua AeTePMMHAHTHM XNHCOOJalra KeJATHpH/Ianu.

JeTepMHHAaHTHUHT X0cCcCaJdapu

l-xocca. Jemepmunanmuune 6apia campiapuHi
VHUHZ MOC YCMYHAAPU OUAAH QAMAULMUPLUOAN YHILHE
Kulimamu y3eapmaiou, sibHH

Qi Qyy - .. Ay A Ay - Ay
Aag Qyg -« o Qyp | _ G2 Qag ... Oy
Qpy Qpy - .. Ay, A, Qyp o .. Ay
By xoccaran n- taptu6au d AeTepMHHAHTHH
d=ayAy+anAu+ ... +a,48, (39

KYPHHHIINA XaV aHHKJAll MYMEHHJILTH, S'BHH JleTePMHMHAHT-
HH YHHHT GHPHHUH yCTyHH OVifinua EHHm MYyMKHUHJIMIH KeJHo
YHKALH.

2-xocca. Aeap Jdemepuunarmuunz 6upop campu
(Eru yemyrnu) snemenmaapa Hosza mexz 6yaca,y x04a-
da demepmuranm Hoaza mexez 6yaadu:

0 0 ...0 a; 0...aq,
Ayp Ay ... Gy, —0 a,, 0... a,, 0
Ay Qpy ... G, a, 0...a,
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3-xocca. demepuunarmuune urku campu (éxu yc-
MyHW) HU  Y3AP0 QAMQUINUPULULIOAH YHIUHZ
Kuamamu y3eapmai, gaxam umopacu meckapu uuiopaza

aamauiaoun, SAsHU

abcoawom

a, ay ... a, Qs Ay ... Ay,

@ay oz oo Qop | Ay Az - Ay

Qpy Ay« oo Qpy Apy Q2 - o0 Qyy
€KH

Ay Qyz - Oy Ay Ay - Qyp

Aoy Qaz o on Aoy | Qs Ay, - Qg

Ant Qpz - .- App Qupa Apy - -« Ayy |,

4-xocca. Hrxrema campi éxn yemynu 6up xua 6ya-
2aH CemepMUHAHMHILHZ KUEMAMIL HOAZQ MEH2.!

Ay Cyg ... Gy Ay Gy o Ay,
Gin Gz oo Dun |y gy B2t G- Gy =0
Ay Qs - . . Ay Ay Ay - .. Gy,

5-xocca. bupop camp (éxu ycmywn) 3aemermaapi-
HUNHZ YMYMUL KYRAGmMYysLucunn demepuunanm 6es2ucti-
0an mauKapuza LUKAPRUL MY MKUH.

@y Qo - Ay Ay Ay -y,

ka, ka,, ... ka,, PR 2T

anl ar;? LR ann a’nl anﬂ arm
éxu

a, ap ... ka, Ay Qo2 - Qg

a21 022 . ka?fl k (12| a22 v . a2n

Apy Qup - - ka’nn Ap1 Qpz - -« Qpg |,

6- x occa. Hxrxuma npornopyuonan campza (Exu yc-
mynza) 32a 6yA2aH CeMEPMUHAHMHIUNHZ KULMAML HOAZQ
menz:
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ayy Ay - .. Qg ay kay ... ay,

ka, kas ... kay, —0 oxu | % kasy ... a,,

P O A D T )

Ay Apg + v Ay Apy RAyy ... Gy,

7-xocca. Aeap n-mapmubau Odemepmunanm i- cam-
PunuKZ 6apia 3AEMEHMAAPU UKKUMA KYULUAYELUHINHE
aururoucu, AvHIL :

a;=b;+c¢j, Jj=12 ..., n
KypunHmaa HpoianaHraH 6ysca, y XO0Jia JAeTePMHHAHT
WYyHAaA UKKHUTA JETEPMHHAHTHUHT HHFHHAMCHra TeHr O6YJa-
AukH, Oy JETePMHHAHTIADHHMHT [-CaTpPHlaH TauiKapu Gapua
CaTp/lapi GepusiraH LeTePMHHAHTHMKMAAH OYJanu, yJaPHUHT
Gupnaaru i- CaTp b; 3/JEMEHTJApUAaH, HKKHHYHCH 3ca ¢; dje-
MeHTNapuiaH néopar GyJanu:

Ay Qgp - .« Qyy Q1 Q... Qyy Q11 Qyy. .. Ay

. . s . . s s s e s .

by+ci bty byt =10, by ... b, | +le 6y ...

Apr Ap2 - -« Qpy Ap1 Qs - .. A A Qpy s - App

8-xo0cca. Jemepmunanmuunez 6upop campununez (ve-
MYHYHUNZ) dAeMeHmaapuea 6owxka camp (ycmyn) 3ae-
MEHMAAPURIL  uxmuépull OUp Xua COHza KYnaimupul
KYmuul0an OemepMuUHAHMHUNZ KudMami y3eapmaiow:

Ay Qg -« - Ay @y +hay ayt-ka,y, ... a,,+ka,,
Ay Agp - o« Qg | _ a3 L R
Ap1 Qpy - -« Qyy Ay Qpy « . Qyy

’
6yHaa k2 — uxTHépuil COH.

OHAY (2) ZKeTepvHHAaHTHH XHCOOJAI Macaiacura Kaiita-
Mu3. JlerepMHHaHTHUHT TabPH(H CHPATHAA KaGYN KHAMHASTraH
3 Gopmyanan Ba 3- xoccalaH (HOHTaNaHHG LeTepMHUHAHTHH
HXTHEPUH i- CATp 3JIeMeHT/Iapn GYinya éftuin Gopuynacu

d=ayAy+aplp+ ... +a,4, (4)

HM YHKEPHLI MYMKHH, SbHH J1eTeDMHHAHTHHHT GHpOp catp (yc-
TYH) 3JIEMEHTJIaPHHH MOC 2JIre6paHK TYJLIHPYBUKHJIAPHTa K NaiiT-
MaJIApUHHHT HMFHHIMCH  NeTep MMHAHTHHHI KMAMATHHH GepafLu.

Arap i-catpiard 6ab3M 3JeMEHTJAp HOJra TeHr 6ynca,
y Xoaaa (4) éfunvaia, ysaapra MOC MUHODJIAPHH, TaOHHEKHY,
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XHCOGMa6 §Tupumn Kepak 3mac. Llynra MyBOdHK OacTiab
A€TEePMHHAHTHH 8- XOCCaHH TaTOHK KWIHG, LIyHAai y3rapti-
PaMH3KM, yHHMHI CaTp/lapriaH (yCTyHJapHiaH) GHPHAA eTapJId-
ya KyN sfeMeHT/Iap HOMap OHJaH aflMalilCHH. CyHrpa 6y
catpra (4) dopMysanu KyantaHcak, XOCHJ 6ynanurad M-
Mala Kyn Xaliap HoJra aislaHaau. XarTo 7i- TapTHOJIH nerep-
MHHAGHTHH XucoGsawHy GHTTa (2 — 1)- TapTH6JIM AeTepvuHaHT-
HH XncoGnawra KeNTHPHIL MYMKWH. XakukaTaH, [-caTpaa

“ . a;
OHPOp @;; 37eMeHT HOMAaH (apx/H Gyica, /- yCTYHHH —-7"*—
Iy

ra KynaHtupu6, k-ycTyHra (k s=/) Kywum Guian i- canazJi-
I'H UXTHEpuil k- ypHHAA TypraH JeMEeHTHH HOJra alianTHpH L
MYMKHH. Dy npoueccHH ueksm Mapra Takpop/na6 i- caTpia
Q;; NaH GouIKka XaMma 3JeMeHTIApHH HOoJra allIaHTHPHTAAH .
CyHrpa (4) dopMyJaHH KyJ/laHCaK, 7- TapTUG/IM JieTePMHHAHT
OHuTTa (72— 1)- TapTHG/M JeTEePMUHAHTHH XMCOGJIAITa KeMaiu.

l-Muco Kyluaaru t§prunun TapTuéau JEeTePMUHAHTHH
XHCOOJIaHT.

2 5 —1 3

1 -9 13 7
d=|3 | 5 _5

2 18 —7 —10|

A. TOKOpH TapTHOIM AETePMHHAHT XHCOGHHHHT TabPHH-
ra acocaH, Gepu/iraH LETeDMMHAHTHX 1-caTpu Gyilmya 6iu6
YHKaAMH3:

-9 13 7 1 13 7
d=(—1)'t.2|—1 5 —5 +(=n'"*%5[3 5-—5 |+
18 —7 —10 2 —7-10
1 -9 7 1 -9 13
FEDT =3 =1 =5 g yta(3 —1 5|
: 2 18 —10 2 18 —7

= 2. (450~ 1170449 —630 — 130+ 315) — 5 (—50 — 130 —
— 147 — 70 4- 390 — 35) — (10 4 904378+ 14—270 + 90) —
=3:(7-90+702+26~189—90) = 2- (- 1116) —5-(—42) —
—312—3. (366) = — 2232 + 210 — 312 — 1098 = — 3432

Hevax, d=—3432 skau. &

2-MHCON. YOy TYPTHHYM TapTUEIM JeTepMHHAHTHH
XHCOOJIaHr;
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6 2 -2 4}

-5 1 3 —4
d=1 9 0o 1 -1
1 -5 3 -3

/. Dy IerepMuHauTHH YHHHC YYHHUM CaTpHia OHTTa
HOJb GOpJHrHiaH (oHIaMaHuG, wy catp 6yiuua €aMus:

2 -2 4 6—2 4
d=(—1)y""".2 1 3 —4|p(—1*0.| -5 34|+
-5 3 -3 1 3-3
6 2 4 6 2—2
ENC i B el I ] R CS VRN G VS A R
1 — 1—5 3

XOCHA KWIMHTAH yUYHHYHM TapPTHOJH A€TePMUHAHTJIAaPHH XHCOO-
a6, KyHUHIaruHy TOMAMMU3:
d=2- 32+O+(-—80)4 96 64 — 80 4+ 96 = 80
= 80. A
3-Mucoda. Yuwby 6eu11mqn TapT™HOJM  jeTePMHHAHTHH
XUCOOJIAHT:

-1 3 01 2

1 0 24 -2

d={ 3-1 01 -5
2 4 -—-12 1

0 1 -—-13 0},

By nerepvuHantHu 6eBOCHTA CaTpu €KM YCTyHH G¥iinuya
éHiH6 YUUHYM TapTHOIM LETePMHHAHTra KeJNTHpHO XHucob.acak,
20 Ta yuyuHYM TaptHGJIH LeTepMHHAHTHH xucoérxamra TYFPH
kenamu. LlIyHuur yuyH asBaj yuu -6upop yCTyHH €KH CaTpH
3J/IeMEHT/IAPHHH HOJLIAPTa aunamupmu 6HJIaH TapTHOHHH GUTTa
KaMalTHPaMH3, SbHH OUTTAa TYPTHHYM TapTHOJ/H LEeTEPMHHAHTHH
XHcoOJawra KeJTHPaMi3. byHHHF yuyH 5- caTpHH 2 ra ky-
naliTHpH6, MKKHHUH caTpra KyllaMH3, CYHrpa TYpTuHud carp-
naH b- caTpuu aiupHO, Ky#uaard LeTePMHHAHTHH XOCHA KHIa-
Mu3:

1 3 0 1 2
1 2 0 10 —2

d=| 3-1 0 1-5
2 3 0-1 1
o 1 -1 3 o,
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By nerepvunanTaM HoJra TeHr OY.aMarad akar GUTTA
3JEMEHTra 3ra 6yJ/IraH yuHHuM yCTYHH Oyiinya éaMu3 (MHIeKC-
Jap AurMHAMCH 5 + 3, ABHH KyoT):

1 3 1 2
I 2 10 —2
d=(=1-|4 —1 1 —5
2 3 —~1 1

Xocun G6yara neTep\HHAHTHUHT TaPTHOMHH KaMalTHPHII MaK-
caauaa, 4-cartpuv OMPHHUYH Ba YYHHYH carpra Kyuamu3, 2-
catpra 3ca 4-catp sjevenT/Iapuu 10 ra KynaltHpud Ky wa-
MH3 Ba

36 0 3
g _|2132 0 8
52 0—4
2 3 -1 1

JleTePMHHAHTHH XOCHJI Kuiamu3. Dy JeTepMHHaHTHH YUYHHYM
yCTyHu Oyiinya &inu6 (Maekcaap HUrMHAMCH 4 -+ 3, SBHH
TOK) YUHHYH TapTHOJH ywby

3 6 3
d=(—1)-1213 38
5 2 —4

lleTepMuHaHTra 3ra GyJavMu3, Oy NeTepvMHHAHTHH 3ca Gu3 XH-
CcoGaatinH GHIaMH3:

d = — (—384 4 240 + 126 — 480 +- 504 — 48) = 42,
d=142. A

(0. Yy AaeTepMHHaHTIAPHH XHCOOJAHT:

36. 3 1 -1 2

—5 1 3 -2
1) 6 0 3 -—3].
1 -5 3 -3 Jiaso6. 120.

—4 10 0—-2 6
1 0 3 7 —2
3—-1 0 5 -5
2 6—4 1 2
0-3-—-1 2 3. JKaso6. 2064.
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11605
TEKHC/HUKIA AHAJIMTUK TEOMETPUSA

1-§. Tyrpu Oypuakan Jexkapr KOOpJIHHaTalap CHCTEMACH,

MKkKku nyKra opacuparu macoda

TernMKaa HYKTaHHHT BAa3HAT UM aHMKMAMW YUYH TYFpH
Oypuaxyii Jlekapr KOOpAMHATaJap CHCTEMACH fiCallafM:

1) Gup-GupHra nepneHAMKYJAp GyJraH HKKHTA TYFPU uH-
3UK Koopourama Vxaapu pe6 aralanu: Ox VKH — a6cuuc-
canap yxu; Oy YKu — opamHaTanap V.

Xap 6up YKa1a mycGarT HYHaMM CTpelka GHIaH Kypcati-
Janu;

2) xoopauHara yxaapu kecu-urad O HyKTa KOOpOUHAMA-
Aap 6oun res atananm (2.1- unsma);

3) Xap €up yx yuyH y3yu-

JHK OHPrUXJapH TawJiab OJH-

Haau: |OE| = e (onataa xap ¥
HKKaNa ¥X ydyH GHD U y3yH- iy
JHK GUDJUrH ONMiMHaAH). M HyK-
Tajad abcuucca Ykura MA :
NEPreHAHKYJAAD  TYINUPHIALH
Ba y axparran (A kecMma -
y3ynauru | QA4 | HHAT Y3YHJHK
Guputrura HucGatn x = L9 i

) O£
M nyxranudr abeyuccacu se-
Amnaan.  DBywma OA  1recuma e |
KOOpAHH,LTa 60LUKHIaH abc..uC- 0
Ca YKMHUAT MYyCOaT U HaJHILH
TOMOHH A CKM Kupaia-vapui 2.1- un3ma
TOMOHH "4 XKOAMALL U™ HTd K2 pab
X Mychar éxu vanhdid 1 10paga ommHaTH. XyALd Uly veydaaa

Lt

:B : -
XOTH KWIMATGH Y == H M wyxraumar oplunamacic 1edu-

Janu. M HyXTiMHHEr afCnuccacH Ba OP/AMANTACH OHPramigia
HYKTOHHIT %00 usaimaaapis rexria M. Al uysTanddr
TEKHOMHK (TH BU3HATH (46174 677122, VHHAD KOJPiHIaTala-
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PHHH TOTHUI MYMKHH 3SKaHIH-
FMHH KYPAHK. AKCHHYa, HYKTa-
HHHAT (x; ) KOOpAHHaTalapH
Ve 7 Gepwirad  6yJca,  YKJaapia

OA=x.-OF Ba OB=y.0F
¢ KecMaslapHu axpatié A Ba B
7 = HYKTalapiaH BepTHKa/Iap uH-
Kapuiand, yJap KeCHIUTaH HYK-
i | W Ta usnaHraH‘M HVKTa Ba3Hsl-
TUHH aHUKIzHAaH., SIBHH Texkuc-
JHKAalH HYKTA Y3HHHHT KOOp-
- LUHaTanap CHAaH Ty K aHUK-
JaHasu. Illysunr yuyn xam
HYXTaHH X&pP CHad Gesrniiaf-
raiia €HH1Aa KaBC HUYMIAa KOODP.'HHaTalapH XauM KYypcaTuius
M(x; y) wakaga nhopanaHaiu.

Koopaunara ¥x/apu 6YyTyH TeKMCIHKLH TYPT 6yJaKKa -
(Typr uopaxka) 6yJaanu (2.2- yusdva). By uopaxsapia HyKTe-
Jap KOOPAMHATAJIAPHHMHT HaIopajdapH KyHuIarn xaapalia
KeJITHPUIITAH,

2.2- yu3Ma

KoopawzaTanapHuur nopanapu
Yopakaap
X (abcuucca) y (opawHara)
I x>0 y>0
11 x <0 y>0
HI x <0 y<0
v x>0 y<o0

A6cuuccanap Yxura XoWIAWraH HyKTaTapHUHT OpIHHATA-
JlapH HOJITa TEeHT, OPAMHATANAD VKHAATH HYKTalapHHHC 3cCa
abcuHccalapy HoJra Tedr. Macanan, 2.1-sm3maza: 4 (x; 0)
Ba B (0; v), £ (1; 0).

Arap HYKTa KOODIMHATaI2DP GOIHAA XOlawran Gy.aca,
YHHHT Xap MKKaJd KOOPAHHaTaCH (X Ba y) HOJra TeHr GyJaa-
au, sipin O (0; 0).

Arap nkkn (A Ba B) HyKTa Y3MHHHT KOOPAHMHATalapH
(%15 ¥1) Ba (x,; ¥,) GHAsH Gepwiran GyJca, yJap opacuiar
Macogpa d yuwmoy

d=V(x;—x) + (V2 — y.)° (1)

¢opmyna GuJaH TONHIAAH, ABHH KECMaHHHT Y3YHJMIH KecMa
YUJIaPHHHHI OHP XHJ MCMJH KOOPAMHaTaJdapH ailvpdaiapu
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KBaILpaT/JapHHHHT HUFUHAUCH - y

Jan OJIMHraH KBalpaT WiAu3ra -
TEHT. ) BUCE
Xycycan, KOOpAHHATalap { 4
6ownazH M (x; ¥) HykTaraua i
6yaraH macoga : Ir
- 2
d=Vx" 5y 2) | Al
¢opMysa CuiaaH aHHKJIaHALH. T ~ X
l-mucon. M (—3; 5) -3 =219 7 237
HYKTaBH fICAHT. T
A, Ox VxugaH y3yHJIHTH '
[—3] ra Teur o6y.ran [UA| 2.3- yn3ma

KecMaHH amxpartamu3. Oy ViH-
jai y3ywmrn 5 ra tedr 6yarad |OB| kecmann ampatamus.
A nykranan Oy Yyxura napamien TYFPH UM HJ, B HyKrala
sca Ox Vxura nmapanien TYFPH 4M3HK YTkasamus. By ukxu
TYFPH YMBHKJAIPHUAT KeCHIHil HYKTacy, OU3HH KU3HKTHPraH
M Hykra 6yJaann (2.3-uusma). &

2-mucoa A(2; —3)Ba B(—1; 1) HyKTanap opacuaaru
Macothand TONMHT.

. Macanann esumiaa (1) gopmynazan ¢oizanranayus.

x1:2v }’1:-‘3: x'.?:_lvy‘_’:l

kuiiviaTiapan (1) ¢opuy/aara KyHud H3JaHrad Macopanu To-
NMamvH3:

d=|ABl =V (x:—x )+ (2 —y)' =
=VET—P+ (- (3P =VIF+16=VZE=5

Hevak, €epuarad HyxTanap opacuiard macoda, sibHH AB
KeCMaHHHI' Y3YHJIUMIH 5 ra TeHT 3KaH. M\

Scnatma By e'pna |BA] KecMaHWHr y3YHAMTH XaM 8 ra Tewr,
abuu [AB| = |BA) = 5.

3-mucoa. Ox yruia xoilmawran sa A (3; 2), B (1; —6)
HyyTajdaplaH OHp XUn y30KJHkla €Tral HyKTaHd TOTHHT.

A. Macananunr uapTHiad Mabaymkd, HinaHaérran C
HYKTaHHHT OpaHHaTacu Houara Tedr, spud C (x; 0). (1) dop-
MyJaa épaavuta AC Ba BC kecMalapHUHI  Y3YHJHKJIADHHH
TONAMH3:

|ACl =1 =3 + 0 =2 =V {x— 3 +4,
1BCl =V x =1 + @ — (- 6)F =¥ {x — D" - 36.
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Macanasnur waprura kypa |AC| = |BC|. Ky#unarura sra-
MH3:

V(x—3) 44 =V {x—1) F36.
Xocua 6YJiraH TeHr/JaMaHH eyamH3:
(Vx =37+ P=(V{x — 1736 <> (x —3) +4 =

=(x—1)*+ 36= x* —6x 4944 = x2 — 9x - 1436 =
= X*—6X+9+4 ~ x?42x—1—36=0=> —4x—24 — 0<=>

<> —4x=24<> 4x=—24 <> x= —6.

Hemax, uanasaérrai C HyKTaHHHT KOOPIHMHATaNapy X= —§,
y = 0 sxaH, apan C (—6, 0). 4
4-Mucon Yumapy A (—3; —5), B (—3; 3) Ba C (6;3)

8

LS RS

TR
g -2 -7

A. ABC yubypuaknu scafivus Ba [AB], [BC] Ba [AC]
1BCl= V' 6— (=3 T B=3 =V F T 0F =9,
¢ M yuGypyaK IKaHMHTHHM Kyp-
!
} TEOPEMACHHH  KaHOATAAHTHPH-
|
— YuOypuakHHHT  2- KareTH,
A Kepak. [‘HivarTiapsu Ypuura
2:4- un3Ma
Tyrpu tenrauxra sra 6y,
S-uucoa Koop uaaramp Gowd ay A (—-3; —4) nyg-

HyKTanapaa 6yaran ABC yuGypuak GepHira. Y uGypyakHuHT
TOMOHJIAPHUHT y3YHJIMK/IADHHE Tonamu3 (2.4- yusma):
[ACI=v (6 — (=3 +B—(— o) =y F 1 8 =y 135,
CaTHUI YYYH YHHHI TOMOHJAa-
- /x WIHHH TeKwupamus. [AB] —
25 [AC] — yu6ypuaknusr rumno-
KYSINH3:
Liseall cwm s, Gepunran yu6ypiax tyrpu’ Oypiak/au
Tarava OPJIraH :iacoand TONMHT.

TYFPH GYPUAK/IH SKAHIMIHHE UCGOT KWJIMHT.
[ABl =V (=3 — (=3 + (—3(—5) = V18 =38,
y Yu6ypuaknHHr TYrpH Gypuak-
puHHHT y3yHJuKJapu [lugarop
;’ / J 4 9 6  yubypuakuuur 1-karerd, [BC]
1 TeHy3aCH OyJcHd. ¥ xodaaa
4L : [Tudparop reopemacura acocan
" Z |ACP = |AB]? + |BCJ* 6yauwn
(V' 145)" = 8>+ 92, 145=145,
y'-16_yp Wl 3KAH. A
2
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/. Dy Macalanu euuun yuyn (2) popmynanan ¢ofinana-
Hamu3. Depuiminmura xypa: x = —3 pa Y = —4. Ky#uaarura
3raMus:

JOA] =V X +y* =y (=3 + (=4 = 9 F 16 = /35 — 5.

Hemax, H3NaHrad macoda 5 ra Tenr skan. A
O. 1. Kyimnaru Hygramapun sicanr:

A(2:5), B4 0), C@ —2,D(©;3), E (—=3; 1),
F(—1,0), G (—3; —5).

2. AGcunccanlapu: x = —2 —1; 0; 1; 3 ra TeHT, opiH-
HaTa/lapy 35C2 aGCUHCCANaPH OWIaH Y = 3x — 2 MyHOCa6ar1a
, 6YJIranl HyKTaJlapHH SC3HT.

JHas00. (=2; —8); (—1; —5); (0; —2); (1; 1); (3; 7).

3. Bepunran Hykranap opacumaru MacoghaHH TONHHT:

a) A (4 2) Ba B (0; —1); 6) C (7; 5) Ba D (3; 2);

) O(0; 0) Ba £(2; V/5); r) F(—1: —1) Ba Q (3; —4).

/Kaso0. |AB|=5, |CD| =5, |OE| = 5. :

4. Yubypuaknuur yunapu Gepwiran: A (4; 8), B (0; 0)
Ba C (10; —5). Yu6ypuak TOMOHJIAPHHUHT Y3YHIHKNapHHN
TOMNMHT,

/Kaso6. |AB| =5, IBC| = 5y/5, [CA| = 10.

5. Yunapn A (4; 6), B (0; 0) Ba C (—2; 0) HyKTallapia
€TraH y4yGyPYaKHHHI TeHI GuJM SKAaH/IMTHHE HCOGOT KHJHHT,

K aso6. [AB| = 52, [BCl =8, |AC| =52, |ABl =|AC]|.

6. Ox yxuna KOOpAHHaTanap Gowrnian Ba A (—4; 3)
HyKTanan Gup xua Y30K/IHKAa €TraH HyxTaHHHT KOOpAHHa-
TaJIapUHH TOMNMHT.

Kasob. (— %5; 0 )

7. Oy yxuza A (4; —95) Ba B (—3; 2) nykranapaan

TeHI y3ok/Mukaa €tran C Hykramuur KOOpAHHAaTa/lapHHH TO-
THHT,

/Haso6. (0; —2).
8. Ox yxuma A (0; 5) Ba B (—3; —2) HyKTanapiaH
- TeHT Y30K/IHKAA éTram HyKramuur KOOpHHATaJIapHHH TOTHHT .
Kaso6, (2; 0).

9. Yunapu A (2; —3); B(—2; 1) Ba C (2; 5) HyKTa/lapaa €1-
Tan yu6ypyaxuuur TYFPH GyPUaK/In SKaHIUTHHE HCGOT KHJIHHT.

Kasob, IABl =132, |BC| = 32, |AC| =v'6%; |ACP=
=|ABI2+]BCP. | V32 JAc]
10, YVumapy 4 (—s; —2); B (1; 6) Ba C (7; —2) HykK-
Talapia &tran yuGypuakuunr NEPHUMETPHHH TOMMHT.

asoo, p=32. . .
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2-§. Kecmanu Oepuaran nucdataa 6yamur

Arap ukkun Av(xl; ¥,) Ba B (%27 ¥2) HyKTa Gepwiras

GyJica, ysiap GuMaH OHP TYFPH YH3HKAA ©Tran Xap KaHnja#
yunHur C HYKTaHHHT KOODAMHATATaDH yw Gy

XA _ Nty .
X =7 — Ba ‘y-——H_A (3)

Qopmysanap 6uian aiugMaHanu. By epna » AB kecMmaHHHT
C nyKTa GHTaH Kanaail HuCGaTaa Oy MHraH/rHHE  GHJL1Mpa-
IH, ABHH - _

. __1AC)

A =

ICBf -

Arap C (x; y) Hykta AB KecmaH# TeHI HKKura 6ynca, y
xonaa =1 6§manu Ba C (x; y) HYKTaHHHI KOOPAHHATa/lapH
ymoy

X =

Xy - x Y+ '
57— Ba y =5t (4)

(opmyJianap GHIaH aHHKJIaHA/H.

, l-mucoa. A (3; 2) Ba B
y (6; 11) mykTanap GumsH uera-
panaHran AB KecMaHH A = %
HHcGataa 6yayBun C HykTa-
HUHT  KOOPAHHATAaNApPHHU TO-
THHT. ‘

A. (3) dopuynagan ¢oii-
HaJlanud Mmacanavl euamus. C
HYKTa y4yH & =\ = 1

ICB| 2
(2.5- uu3ma). ¥ xonaa C HyK-
TaHHHT KOODAHHaTallapH KYyiu-
ZJarxya 6ynanu:

1
3+36 3.3 9
3

2.5- yn3Ma
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emax, AB kecmanu A =L nucearna 6ynyBun C HyK-
) y y

TAHHHT KOOpAuHatanapu: x=4; y=>5 skan, awvhn C (4;5). A

2-mucoJ. Yunapu A (—6; 2) Ba B (—2; 8) HyKraapia
érran AB xecmaumdr ypracuaan D (2; 5) nykrtaraua GyJaran
MacogaHi TONHHT.

A. Afiraitimk, D HyKTasaH YTyBYH TYFpH uu3uK AR
xecMand C HyKTala TeHT HKKHra OYJCHH, y Xoaaa A = |
6yaaan. (4) dopuynazan ¢oiganauu6, AB KecMaHH TeHr
HKKHra 6YJyBYH HYKTaHUHI KOODAHHATANAPHHM TONAaMHU3:

JHan DC xecmMaHMHT Y3YHJINTHHH TONAMU3:

IDCl =y @—(—4)V + G -5 =V& T =6

Hemak, AB xecmanuHr ypracuiad [ Hyxraraua’ 6yaran
Macoga 6 ra TeHr 3kaH. A
3-mucoa. A (—4: 4) Ba B (2; —4) Hykramap 6unan
uerapalatran AB kecManu k= — 2 HHCOaTAd G6yayBun C
HYKTaHHHT KOODPAMHATAJAPHHH TOMHHT.
/A. Macajganusr wa ypa [A¢ = A= v
A JIaHI PTHra Kypa r=zr = A= —2 6yJran-

C

ICBI

quruian (3) dopmydann Kyananu6, C HYKTAHHHT KOOP,iMHA-
TaJAPHHK TONAMH3:

_ (=22 =8 o 4 (=2(—4) 12
=Ty T TS YTy s o=l

Hevak, nafauaérran nykta C (8; —12) skan. 4

4-Mucoxd, AB xecMa TeHT yu Oynaxkxa GyJHHraH. By-
Juanm HyxTanapu C (—1; —2) Ba D (2; 0) 6yaca, xecma
YUJIAPHHUHT KOOPAHHATAJaPHHH TOIHHT.

A. AB xecma TeHr yu Gysakka Gy/MHraH. 1! yuuur
. Y4yH

IA[=}=1 |AD]

C .
T =5 Ba lEB—|=X=2 6ynanu.

Hemax, C Hykxta AB kecmanu ).=—;— HUCCaTda 6yaaiu.

(3) dopmynanan Ooitianennb, xyHHIarHIapHH XOCHI KH-
JaMH3:
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xx“f—_;‘xn

—] = 1 <> '—‘3=2x1 ‘+Xg,
) .
E *)
Nt g5y

—2=———— <=>—6=2y,1 >
l—}——2-

D nykra AB xecvann » = 2 mucGaraa Gymaau. Llynunr
yuyH KyHHaruiapHd €3uil MyMKUH:

X+ 2x,

2= 1+2

0=%<:> 0=y, -+ 2y,.

<«=> 6 =X+ 2x;

**)

(*) Ba (**) TeHrsnamasapHH GuUpPramMKAa eyus, HOMabJayMJaap-
HH TONaMus:

2x+x,=—3] _, 2x —{—x3=—3

%,F2%a—6 T<”> 2x1+4x2=12}=> Xy—dxy=—3—12<=>
<=> —3xy = — 15 <=> x, = 5;

2x1 +x2= '_3=> 2x1 +5 = ’—3:$ 2x1 = '_8 <—_~>\x1=‘—4;

QY1+Y2=—6} . 2y -|—y2=—6} _
Vb By, =0 < oyl Ky, —0 = V2= —6<=
<=> —3Yy,=—06<=y,=2;
VW+2=0=y,+2.2=0 <>y, =4

Hemax, A HyKTaHHHT
KoopJuHaTanapu (—4; —4),
B HyKTaHHHI KOOpAHHATa-
Japu aca (5; 2) sxaH. A

B-MmucoJ. Yuybypuak-
HUHT yundapu: A (—4; —4),
B(2;0) Ba C (2; —6) nyK-
Tanapaa 6epuirad. [CD] me-
JMaHAHHHT Y3YHJHTHHH TO-
IHHT,

A. bepunran yubypuax-
HU sAcaiimu3. [CD| wmenuana
[AB] TOMOHHH TeHr MKKHra
41 . Oynanm  (2.6-uusma). (4)

g ¢opMynazan gofizananué D
HYKTaHHHI'  KOOpJIHUHaTana-
2.6- yu3Ma PHHH TOIaMH3:
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SHAHM HKKY HYKTa opacuiard MmacodanH Tonuu gopmyJa-
cujad ¢oirananu6 [CD]| meaHaHaHHMHI Y3yHJMCHHM TONaMu3:

|ICD| =V (—1=2  + (—2—(—6)) =19+ 16 = /25 = 5.

Jemak, [CD] meanaHaBHHr y3yHJMCH 5 ra TEHT 3KaH. A
O. 1. A (1,7) Ba B (4; —2) Hykramap OwilaH uerapa-

; ; 1 o
JaHran AB KecMaHH A = 5 HHCGataa 6nyBur C HYKTaHHHT

KOOp.1MHaTa/lapHHY TOMHHT.

Kasob. C (2; 4).

12. A (2; 8) Ba B (6; —4) HyKranap OuJaH uerapafiaH-
ran AB xecma 4 rta Ttewr GOynakka 6ysmmuradn. C, D sa E
HYKTaJaDHHHI KOOPAHHATaA2DUHU TOIHHT.

- JKaso6. C (3; 5), D (4; 2), E (5; —1). —

13. A (—2; 1) Ba B (10; 5) HyKTamap opacHiari kec-
MaHH TeHT MKkMra 0yayBud C HYKTaHHHI KOOPAHHATAJAPHHH
TOTHHT.

/Kaso0. C (4; 3). :

14. Yunapu A (0; —2), B (4; —2) Ba C (2; 4) HyKTa-
Japaau ubopar yu6ypuak Gepunran. Mennananapu GmiaH TO-
MORJIAPH KECHIUHIIH HATHXKacuaa X0Cu1 6V/araH HyKTaJapHHHT
KOOP,HHHaTaJIapHHH TONHHT.

Kaso6. (2; —2); (3; 1); (1; 2).

15. Yunapn A (—2; 1), B (4; 3) Ba C (3; —3) HnykTa-
JapaaH ubopar yuOypuax Cepuaran. (1; 2) Hykranad VTys-
uH CD T§rpu uusHK wy yuOypuak C GyPuarHHHHMT MelMaHa-
CH 3KaHJIUCHHH MCOOT KHJIHHT.

K¥ypcarma. Bypuak Meinanacn Kapuucumard TOMOHHH TEeHI
HKKHra 6yanann. AB KecMaHn TEHT MKKHFa G¥IYBUH HYKTaHHHT KOOD-
Anuaracu (1; 2).

16. Yubypuak Tomonnapununr yprasapu D (1; 0), E (4; 2)
Ba G (3; —3) Hykrasapia GyJca, YHHHI YuJapHHHHT KOOp-
ZMHATAJIapHHH TOTIHHT,

/Kas00. A (2; 5), B (—=5; 0);°C (6; —1).

17. Tyrpu Oypuakiii yuOypYaKHMHT yuJapd GepU/IraH:
A (—2;9), B(3;6)BaC(2; —3). AD menHaHanuHr Y3YHJHTH

KECMaHHHI APMHTa TEHI JKAHJMIHHH HCOOT KHJIMHT.

Hasod. |AD| = B — /555,

18. AB xecma Tenr yu Gymakka 6yauurad. Bymumum
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ktanapu: C (1; 1) Ba D (4; —2) 6¥aca, Kecva yuJapHHUHT
KOOPJHHATA/MAPHHY TOTIHHT.

/Kasob, A (—2; 4) B (7; —5).

19. Yunapu A (2; —3) Ba B (—2; 2) 6yaran AB xec-
MaHu A = —3 HucOaraa 6yayBuH C HYKTaHHHT KOOPIHHATA-
JIZDUHH TOTIHHT.

JKasob. C (—4; 3).

20. A (1; 4) Ba B (5; 0) nykranap opacuaaru AB kec-
MaHrHr ypracuian D (3; —2) mykTaraua GyJraH macodaHH
TOTHHT .

JKasob. d=4. B

3-§. Yubypuak Ba KynoypuakHHHF [03H

Arap yuGypuaknuHT yuyada yuHHHHT -A (X;; y,), B (X ¥3)
Ba C (x3; ;) KOOpAMHATaNapH Gepuirad OYJ/Ca, YHHHT 103H-
HU KViAunard ¢opmyJia OHJlaH XHCOOMAM MYMKHH: :

S = -%[ (X1y2 — X2¥1) + (Xoy; — X3V} + (XY, — X,¥5) } (5)

-By ¢opmynana S yuyn mauguit kuiiMar xam Xocu1 Gy-
JHIIH MYMKHH. Arap yu6ypuak NepuvMeTpHHH yHuHT A yuu-
nai B Ba C yunapura Kapa0 alJaH#O uHKHII COAT CTpEJKa-
cura KapaMa-kapmiy HyHainmmia 63yJca, S mycdar; coar
CTPEJIKaCHHHHT Xapaxartu O¥inya aflanud uyHKWAra"ia sca, S
Manduit 6yJaann. MxkuHYM XosAa yuOypuak I03HHH TOMHMII
yuyH S su (—1) ra xynaltapud oJHHAIH.

Smymuit xonaa ABCA A, ... A,F Kyn6ypuakHHHI' 103U

S ='é‘[(xn)’z_xz)’1)+(x2)’s—~x3)’2)+-~+(an1—x13’n)} (5" »

¢opmyna Ouian XucoOnaHaiu, Gy epda (x; ¥,;) KynGypuak
A; YYHHHHI KOOPIHHATanapu.

l-mucoun. Yumapy A (3; 4), B (—1; 2) Ba C (2; —2)
HyKTaslapaa OyJraH yuOypuyak I03HHM XHCOGJaHT.

. Bepurran ABC  yuGypuakHu sicaitvu3  (2.7- 4yu3mMa).
(9) popmynanu K¥anauubé yubypuak 103H S HH TONaMu3:

S=5B2— (=1 9+ (=) (-2 —2:29 + (@4
—3- (=) = 3[6+ 9+ @-9+6+06)]=
=104 (=2) )= & 22=11
Jlemax, yubGypuakHHHT 1034 11 KB. GHPIHMKKA TeHT. A
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sk
sl -4
]
U
. ]
St |
; a'
— 4 2t
|
A L _\¢
I 7
-4 !—L R ' X
=5 2 4 7 7; ¥, }‘-—>-
2.7- un3Ma 2.8- un3ma

2-mucoa. Yumapn A (-2; 1), B (1;5) Ba C (2; 1)
HyKTafllapia Gepuwiran yuOyp4akHHHI 103uHH Ba BD Ganani-
JIHKHHHT Y3YHJIUCHHH TORHHT. .

A . Yubypuaksn scaiivus. (5) dopmyaazan ¢oiiiananuo,
yuOyPYaKHUHT IO3UHH TONAMM3:

S=5l(—21—2.) 4@ 5—1.1)+(1-1—(=2) 5] =
| =17(—2—2—f—10—1+1—|—10):?1'-16=8 KB. GHPIHK.

3Han BD 6GanaHAJMKHH TOMAMH3. Byuunr yuys:
_ 14C| - |BD] %
S="—5— )

¢opmynanan dofizananamus (2.8- yusma). By epia AC kec-
MaHUHI  Y3YHJIHIH HOMabIyM, YHH HMKKH HYKTa OPacHIsrH
MacogaHH TONHII (pOPMYJacHIaH (oHIalaHHG TOMaMH3:

[ACI =1V 2— (=2 F(0— 1)} =y 4+ 02 =4.
~ (*) mau 2S5 =|AC| - |BD).
28 2-8 16

Byunan BD:m =0 =_4___4
Kemi6 uukain. [ewmak, BD GananaJIMKHUHT VY3yHIrH 4 ra
TEHT 3KaH. A

3-Mucon. Yubypuakuunr uxkura A (2; 2) Ba B (1; —2)
_Yuu Gepmiran. Ox YKHia wyHjail C HyKTaHH TONHII Ke-
Pakkn, ABC yu6ypuakHHHT 103H 7 KB. OHPJHKKA TEHr 6Y.I-
CHH.
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A. (5) nam doinanamuG Kydugaraiapsd é3amus;
7= _;[(2.(—2)—2-1)+(1.0—x-(—2))+(x-2—2-0)] <=>

o> 7= g(—4—2+ 2x 4 2x) <=> 7= 3(—6 4 4x) <>

<= 7T=—3+2x<=>2x=74+3 <> 2x =10 <= X =5,

Hemax, C (5; 0) sxan. 4 .

4-mucoJ. Tyrpu TYprGypuakuuur yumapu A (—3; —3);
B (5; —3) C (5 4) Ba D (—3; 4) Gepuaran. Typr6ypuak-
HUHT 103UHH TOIHHT. '

A . (5') dopmynanan poiinananuc KYHH1arWIapHu 83aMHu3;

S =3[ (=3) (=3) =5 (—3) + (54— 5- (—3)) -+ (5.4 —

—(=8) )+ (=3 (=) —(=3) - 4) | = £ 9+ 15+ 20+
+15+ 20 4 1249+ 12)= - - 112 = 56 kp. Gupamc.
Hemax, TYPTOYPUaKHUHT 03H 56 KB. GUPJHKKA TEHI 3KaH. A

5-mucon Yumapn A (—2; —3), B 3 —3), C (1; 4)
Ba D (—4; 2) Hykralapsa &TraH TYPTGYDPYaKHHHI IO3UHH Ba
AC Ba BD RuarosalIapuHUHI Y3yHJUTHHH TOMHET.

A . TyprOypuaxnu sicab, nHaroHaLIapHHH yTkasamus
(2.9-vuama). (5') ¢opmynara acocad S 103HH XHCOGMaliMu3:

S=5[(-2 (9= (-8 3 +B1— 1. (—a)+(-2—
= (= D+ (=) —(=2)-2)] = 36+ 9+ 12+

8424164124 4) = £
- 64 = 32 kB. GupmKk.
Ouau AC Ba BD pwmaro-

Ha/UIapHUHT  y3yHJIuruHH (1)
¢opMyJIaHH KYJ/LIaHHG TOMaMH3:

x [AC=vV (I —(=2)"+ (4—
© = (=3)=y3 ¥ 7= y55;
|BDl=y/ (—4 =3 @—(—3)-
=V 7+ 5 =74,
Hemak, TypréypuakHunr 103u

S==32 KB. GUPIUK, OH:TOHAJ-
2.9- unzma JIaDHHHT Y3y HJIHKJIAPH:

|AC| =v/58 Ba |BD| ==y 74 IKaH, A
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0. 21. Yunapn A (4; —2), B (6; 4) Ba C (5; 6) Hyk-
taJapAa éTraH yuOYyPUaKHHHT IO3HHH TOIHHT, :

JKaeo6. S=D KB. GUPJHK.

22, Yunapu A (3; 0), B (7; 8) Ba C (0; 2) mykranapaa
érraH yu6ypuaK NEPHMETPHHH Ba IO3MHHM TOTMHT..

JKaso6. p=v'5 (4+vV17) + vV 13. S=15 kb. Gupmx.

23. Yu6ypuakuuir A (4; 0) Ba B (2; 0) yunapu érran
Oy ykna wynaait C Hyktanu ronuurkd, ABC yu6ypuak-
HHMHT 103H 18 kB. OHpJAMKKA TEHr OYJCHH.

Jaso6. C (0; 6).

24, Yunapu A (0, —3), B (0; 8) Ba C (—4; —6) nyk-
ranapna érran ABC yuOypyakHHHT 103uHM Ba CD GanaHi-
JINTHHH TOTIHHT. i

M{aso6. S =22 kB. 6upmik. |{CD| = 4.

25. YuGypuakHudr uxkuta A (—5; —2) Ba B (3; —2)
yunapy €rrad Ox yxna wysnaét C HyKTaHu Tonuurky, ABC
yu6ypuak 1030 8 KB. OHP/IHKKA TeHI OYJICHH. ,

Maso6. C (6; 0).

26. Yunapu A (0; 5); B(0; —3); C (6; —3) Ba D (6; 5)
HYKTanapia €TraH TYPTOYDUaKHHHT I03HHH TOIHHT.

JKasob. S = 48 xB. GUPIHK,

27. Yunapu A (—3; 5), B (6; 6), C (5; 3) Ba D (0; 0)
u; Kranapaa érran ABCD 1yprSypuak Gepuiran. Typroyp-
yakHuHr 103uHH Ba AC Ba BD nMaroHa/IapHHHHT y3yHJIHTH-
HH TOTIHHI.

JKaso6. S=15 ks. 6upmuk; |AC| =2y 17; |BD| =6y 2.

28. Yunapu A (—4; 1), B(0; 5), C (3; 5) Ba D (6; —2)
HyKTalapia €TraH TYPTOYPYAKHHHT I03HHM Ba MEPUMETPHHH
TOTIHHT.

JKaso6. S=34 k. Gupmux. p= 47y 243+ 581/ 109.

29. Yunapn A (—8;5), B (~4; 11), C (3;9), G (4;2)
Ba £ (—2; —3) HyKTallapaa &TraH GewOyPyaKHHHT IO3UHU
XHCOOJaHT.

JKaso6. S = 99 xB. Gupiuk.

30. Yunmapu A (—6; —3), B (—5; 2), C (0; 5); D (5;0)
Ba £ (6; —5) nyxranapaa érran ABCDE Gew6ypuax Ge-
pwirai. BemGypuakHHHT 103HHH TOMHHT,

/Kago6. S = 66 KB. GHPIUK.

4-§. Unzng Tenrnamacd. TeHrnamacH GyAHua YH3HKHM
scalu

Xap Kanjafl YH3HKHH TEKHCJHKIA HYKMAAGPHUHZ 280-
Mempur Ypru ne6G Kapall MyMKuH. Macanon, adiaana ne6
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Mapka3 Ael aralyBuyHM HyKTialaH 63pasap y30XJHkAa &Trad
HYKTAJAaPHUHT F€OMETPAK Ypiaura aituniiu; 6ypd4ak Ouccer-
mpucacy ned 6ypdak TOMOHJAapHaaH 6apasap Y3O0KJAHKIa 6T-
ran HyKTaJaDHHHI TEeOMETPHK VypHura afitinagu. Kecmauwuur
yuniapuaan 6apasap Y30K/MKIa. €TyB4YH HYKTATIPHHHT reo-
METPHK YDHH, IIY KecMara YTKa3HAraq Jpma nrepre ourya-
Aap 6yhaany Ba XO0Ka3so.

Texucauxda wusuy menzaamacu €6 x pa y y3rapys-
uunapra GOFMMK OYJrad, Wy YM3uKAa ETyBYH Xap GHP HYK-
TaHHHT KOOPAHMHATaNapH KaHOATJAHTHPAAMraH Ba YHNaH Tall-
KapH1a érran HYKTa7MaPAHAT  KOOPAHHATANAPH KAHOATJIAHTHP-
MaHlIl{FaH TeHrJ/Jgavara dMTHJI.aLlH.

Tyrpu 6ypuaxkad neKapT KOOPIHMHATANAP CHCTEMAacHAa 4H-
3UKHHHI TEHIJIaviacH

y=7s(x)

Fix; y)=0

Kypm{uula O LEREE Byuaa x Ba y Jap yseapys4u koop-
cunamaaap nefunatii.

AHanuTHK reoMeTpdsala acoCaH MKKHTA Macala OHJaH
mWyryJ/aswaaiu. bysaa:

1) uH3HMK HYKTaNAPDHHHT TeQMeTPUK VPpHH cnfplmla Gepui-
rag, yHHHT TEHIJIAVaCHHH Ty3Hll Tani0 KHAMHAAH;

2) Tenrjava O€PHUIraH, YHUHT TPapUIHHH sicawl  Tadab:
KWIHHATH. |

I-Mmucoa beputran M, (—2; 4), M, (6; 8) uyxTanap-
Jlan 6apiBap Y3OKJHK1a MKOWIAmrai HyKTaJlIaDHHHT TeOMeTPHK
VPHH TEHIJIaMaCHHH TY3HHT.

AN M (x; y) — M, Ba M, HyKTanap1aH 6apasap y30K-
MHKJA KOMNMAWraH HXTHEPHA HYKTa OFJCHA. UlapTra Kypa

. |M M| = M M| *)

6y/nanu. MKkM HyKTa opacHiard MacodasHH TONHIU (OPMY -
JlacHAaH (oinananuo,

MM =v"(x +2)" +(y — 4)}
|MoM] =7y (x — 6)' 4 (y — 8)?

JaDHM XOCHIT KHi1aMu3, By M pOAIAPHH (¥) ra xyiu 6, us-
JIaHTaH HyKTajap reoMeTpdx YP:AHHHHT TEHIIAvaCHAH XOCHJ
KMJIaMu3

VEFP+H(y 4=y (x—6) +(y — 8=
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{
= x2tdx+4+y—8y+ 16=x'—12x+364-y?— 16y + 64=>
o X2 F A4+ y2—8y+ 16—x?+ 12x—36—y2+ 16y—64 =
—0=> 16x}8y—80=0=> 2x+y —10=0. (**)

Iyunaai ka6, M, Ba M, HyKTasapian OapaBap y3OK-
JHKA2 MKOHJaluraH HXTHEPHMH HYKTAHUHT KOODAHMHATaJapH
(**) TeHIJIaMaHH KaHoaTJaHTHPaJH, Ba aKCHHYa, KOOpAHHa-

rtanapi  (**) MyHocaOaTHH K&HO&TJIaHTHPraH Xap Kanaai

HykTa M, Ba M, nyKTanapian Gup XH1 Y30KJHMKAa €Taid. A

2-MHuCO.I. Mapxasn KoopAuHaTanap Oomuia Ba paiHyCH
R =4 6yaran alinaHaHMHr TeHrnamacun Tysuur. A (4; 0);
B (2; 3) Ba C (3; 4) HyKTanap wy aii1anafa €TajuMH?

A. M (x; y)— ehnanaia érran nxTuépuil HyKTa OYJICHH.
Y pakTia afinaHa Tabpuduman |[OM| =4 sKaHJHrH paBiliaH.
Wxxku HyKTa opaculard MacogaHH Tonum GhopMyJacHiaH

OM] =¥/ 575"
skanaury kenu6 uukaiu. DywjaH afiaHa TeHriaMacH:
E€KH 4=y x4y
x+vi=16 .

XOCH.1 6yna1m (2. 10- uitama).

Auau A (4; O) HyKTaHdHr 1My aliaHafa ETHWI Eku €T-
Mac/auTHHH Tekuinpu® kypamu3. Arap HyKTa aiiiaHaga €Tca,
YHHHT KOOpPAMHaTajapyl afiylaHa TeHrJaMaCHHH KaHOaTJaHTHpa-
IH, aKC XO0rJa HyKTa alnaHafla €TMaiau.

424+ 02=16 <= 16=16.

Jemak, A Hykra aiiiaHala étagu. OHIH B Hymauum‘

KOOpAHHATaJIaDHHH KV AMHU3:

224316 = 13< 16. g
B wuyxra einanania ér-
Mafiid. C HYKTaHHHT KOOD- /
AMHaTanapH XxaM aijaHa TeHr- 47
JIAMaCHHU K aHOaT/MaHTHPMaH-
IH, YYHKH
42—}—32> 16 = 25> i6.
C HykTa XaM afinatiaja
eTMalinu. A
3-mucoa. Ox ykian
Ba F (0; 2) HyKTalaH Gapa-
Bap y3oxkaukAa €TraH HyK-
Tanap TeOMeTPHK YPHHHHHT 2.10- yusma
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TeHIVIaMaCHHH TYy3HHT. By 3rpH uM3HKHHHT rpadguruHy u-
3HHT,

A. M (x; y)— arpu UH3HKHH SCOBYH, KY3FalyBuaH HYK-
Ta OyncuH. ¥ Xonla waprra kypa M Hykragan OX ¥Kuraua
Ba F HykTaraua Oyaran Macogpamap Oup xua (2. 11-uusMma),
aphd [NM| = |FM| éxu y = /' x? + (y — 2)?, Gyufan y*=
=x?+(y —2)%. Xocua GyaraH TeHraManu y = f(x) Ky-
PHHUINTAZ KEATHPaMHu3, SBHH Y ra HHCGaTaH eyamu3. y? =
=Xy —dy FA= 4y =4 =>y=" 4| Gy
By napaGonanunr Tenriamacu. [lapaGosa rpaguruuy TacasByp
KHJIHU YYYH YHHHI MaxcCyC HYKTaJapuHH aHHKJall Kepak X?
HUHT KO3(pULHEHTH i— > 0 6yarany yuyH napaGosia 10KOpHra
Kaparau Oynaid. ¥umnunr xoopiuHaracu (0; 1) HyKTa, uyHKH
YHHHT OpAWHATaCH KOOpAMHaTatap OGOMHAaH YTYBUH § = )%

napaGoNlaHuHT OpAMHaTacuBaH 1 ra ¢apy xuwiain (2.12- uus-

Ma). A

4
1 ;
/M/x;y/ .
5 I
|
2 ¥F(0;2) ll
T |
L L ! L s
g N
2.11- yu3ma 2.12- uu3mMa

. 31. Mapkasu O (0; 0) HygKTala Ba paiuycH R =6
Gyaran afinaHa TeHrnaMmacuad Tonudr. By aitmamama A (O; 6),
B (—6; 0); C (4 3); D (1; 6); E (5; /11) nyxranap éra-
JUMH? :

Jaso6. x*+ y* =36. A, B, E nyKranap aiinanana éta-
m. C, D nygranap aiinaHaza éTMaiiau.

32. Bepunran A (0; —2) Ba B (l; 3) HykTanapaan Ga-
paBap y3OK/HKIAA XKOHMawrad 4yusug 6yinaé M (x; y) Hyk-
Ta XapakaT kunanu. Ly uu3ug TeHrjaMacHHH &3UHT.

asob, 2x + 10y — 5 =0,
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33. A (4; 0) Ba B (1; 0) nykranap Gepunran. M HyKTa
wiyHAaH XapakaT KMAalMkY, yHIaH A HyKraraya OyJjrau
macodpa B HykTaraya OynraH MacodalaH UKKH MapTa KarTa.
M HYKTaHHMHT XapaKaT TPa€KTOPHSCHHHHT TEHIJIaMaCHHH TO-
TIHHT .

JKaeobs x* +y? =4,

34. 3x 44y — 12=0 Yu3MKHUHT KOOPAHMHATA YKJapH
OuJaH KECHINTAaH HYKTaJaPHHU TONHHT.

JKasob. A (4; 0), B (0; 3). -

35. Kyiuparn Ttenrnamanap Gunan OGepHarad YH3HKJApPHH
SICaHT.

Dy=2x; 2)y=ux 3)y =—2x
4) y = x% 5) y= —12-x2+3; 6) y = x°.

36. Ox yxunan Oy yxura uHucGaran 5 Gapapap y3O0KJUK=
Ia XOWlamraH HyKTaJaDHHHT TEOMETPHK VPHHHUHP- TeHria-
MaCHHH TY3HHT,

Haso0. y = + bx.

37. Oy Ba Ox Yyxura HHCGaTaH 3 OapaBap Y30KJHKAA
KOHNAral HyKTalapPHUHT TeOMeTPUK YDHHHHHT TeHrjaMacu-
HH TY3HHT.

Hasob., y = + %x.ﬁ

5-§. Tyrpu yusukuuur Oypyak kosadduuuentu. Tyrpu
YN 3HKHHHT Oypuak Kosh(pHIMEHTIH TEHIJIAMAaCH

Xap Kawjail TYrpu YM3HKHM JlekapT KOOpPAMHATAJap CHC-
TeMacHula UYH3HKJM TeHrsama OusaH TaCBHPJAll MYMKHH.
TYFpH YU3HKHHHI TeHIJaMaCH Y3rapyBuYHM KOODJAMHATaJIapAaH
TallKa pU sHa 614p 6upura GOFHK OYJMaraH HKKHTA napamerp-
ra sra. Bnpop TYFPH UM3HKHHHT TEHIJIAMACHHH €3HUI Y4YH
YHHHT  §Illa NapaMeTPrapHEMHT COH KHAMATJIAPHHH OGHJHLI
KHpo9.

y OpAHHAaTara HHCOaTaH euMnraH TYFPH YH3HKHUHL TEHT-
JaMacH

y=kx+b (6)

1aKJja 6y.na1m [TapameTp £ TYFpH UH3HKHHHT HYHAAHLIHHH
Xapa K Tepnailiu Ba YHUHT 6ypuax rkosq@uyuenmu ne6 ara-
Jagu. JlexapT KOOPAMHATal:P CHCTEMAaCHAA

k=1g¢ (7)
45
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; 6y.ann, OyHia ¢ — TYFpH
g uypsugHUET  OX  YKHMHHHT
' MycOar HAyHammiig  OHJaH
; TaWKIL  KWiaraH  Oypuard

X9 .
/ (coat cTpeskacura Kapiuu
J fyramwaa) (2.13- un3ma).
(6) dopMyIanaru HKKHH-
Mg uyy napavetrp b (6ouinaHFuy
/ } . opaMHaTa) GepHAraH TYFpu

— - 7 YH3UKHUHT OpAUHATaJdap YKH-
JaH &XpaTrai KeCMacHHH,
SABHU KOOpAUHaTaNap 6oly-
JaH TYFPH YM3HKHHHI OpAM-
Hatanap VKW GHJaH KeCHUITaH HygTacuradya -6yJarad GHpP/MK
macodga. '

l-Mmucon Ox yku 6unan 120° Gypyak XOCHA KHIYBUH
Ba Oy yxunu (0; 3) HyKTana xecu6 YTYBUM TYFPH UH3HK
TEHT/IaMaCHRH TY3HHT Ba YHMHr rpadUrHHH sCaHr.

A . MacalauuBr WapTHAaH 6u3ra MabJIyMKH, TYFPH M-
sug Oy ykuuu (0; 3) Hykraga kecuG .yTamd, abHH b =3,
Bypuak kospouunentn k= tg120° = —y'3. (6) dopmynara
acocaH KyHuJarwiaDHH 83a OJlavus:

y=—33x-+3. ()

Hemak, Ox yxu Gunan 120° Gypuak XOCHI KWIYBYH Ba
Oy yxuun (0; 3) HyKTaia KecHG §TyBuM TYFDH UM3HMK TEHT-
namacH y = — /3 x + 3 skan.

OHIM WY TYFPH un3uK rpaduruny scaitvus. Busra mab-
AyMKH, TYFpu unsug Oy yxuam C(0; 3) - HyKTaaa Kecu6
yTanu. TYFpH uM3HK rpaurusd YH3HUI YYYH HKKHHUH HYK-
TaHH TOTHII KHGOst. Bywuur yuyn jy =0 1e6 (*) nmam x
HH TONaMH3: . ‘ .

2.13- unama

—V3x+3=0=>x=193.

Tyepn uusukHMHr HKKHHUM HykTack D (/3 ; 0). Ly
ukkn C(0; 3) Ba D(3; 0) HyKraiadH yTyBUH TVFPH uUM3HK
U3JIaHraH rpapukHu (2. 14- ynsama) Gepalu. A

2-mucoa. Tenrnamacu 3x + 5y + 15 =0 Gyaras Tyrpu
YMBHKHHHT OYypuyakK KO3(GHUHEHTHHH Ba GOIUJAHFHY OPHHa-
TaCHHH TONHHT. YHMHr OX VyKu OWIaH XOCHI KUJIalMran
6yDPUarHHH aHMKJIAHT. ~

A. Macaanu eunm yuyH TyFPH YHSHK TeHTIaMaCHHH  ra
HHCOaTaH eyaMu3:
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3x+5y-+156=0= 5y =

=3x—15 >y =—2x-3
Bowsanriy  opauHara b =

— 3, 6ypan KO3thUIHEHTH

k“?

tge =4, tee= ——53-=><?=

= arctg (—— %‘) .

Jewmak, Gepu/iran TYFpH uu-
suk Oy Vxusw (0; —3) HyK-
Tana Kecu6 ytu6, Ox yxu Ou-
JgaH 149° 6ypuak xocHa1 KuJla-
A A

3-MHCcOM. Y= —X-47 ] 2.14- ynama
TYFPU uM3HK Oepuirad. TVrpu
UM3HKHUHT abclyccatap YKH OWIaH TallKWI Kuirad Oypua-

rUHA TOMMHT BAa TYF[H UH3HUKHH SICAHT. -
AN. y=—Xx+7 T{FpH 4YHU3HKHHHT OypuaKk Ko3(p¢H.lHeH-
™ k= —1.

tgo—k;  tgg = — 1 => 0 = 135°.

Tyrpu uuzug Ox VK O6unad 135° Gypuak XOCHI KHJIAIH.
OHAM TYFPH UYH3HKHHHI rpagurHHM scafivH3. DyHHHr yuyH
YHHHT HKKHTA HYKTaCHHH TONHII Kndost. TYFPH vH3HKHHMHT
6ouwJiaHFuy opAMHaTacH b = 7, aeMax, TYFpH qu3m§ Oy Yyxu-
Hu C(0.7) HyKTala KecuG yTaLH.

MKKHHYM HYKTaCHHH TONHLI YYYH TYFPH UHM3HK TeHIJId-
MacHaad y = (0 ne6 x HM TOmNaMHu3, ABHH 0= — X 4+ 7=
© = x=7. Hemak, 1yrpu uusng Ox Yxurd D (7; 0) HyxTa-
fAa kecub ytamM. By uxxku C(0; 7) Ba D (7; 0) HykTaJapHH
OupMam THPHG TYFPH yM3Mk uk3cak, Ox yxH Ouwian 135°
6ypyak XOCHA KHAYBYM TYFPH UM3HK TpadMTHHH  XOCHJ
kuJaamu3 (2. 15- yusma). A

4-mHucoa Koopaunaralap GowniaH YTyBuH Ba OX VKu
6uan 150° Gypuak XOCHJI KHJAYBUM TYFPH YH3UK TEHIJama-
CHHH TY3HHT Ba TYFPH YH3HUKHH SICAHT,

A. Bu3ra mMabAyMKH, KOOpAMHaTalap GOIIMIAH YTyBYH
TYFPH 4H3MK TEHIJaMacH y = kx Gynaau.

k = tge = tg150° = tg (180° — 30°) = — g30° = _12_3_ .
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5/ L
&8 |
S~
I 571
I R AR R N
2.15- uu3mMa 2.16- yu3ma
Jemak, u3naHaéTrad TYFpPH YM3HK TEHIJIAMACH Y = — ﬁ X.

DHAM TYFPH UMSHKHMHT rpaduruHu sacafivus. Tyrpu tmsmg

koopauHatalap 6own O (0; 0) maH YTravaMrd y4yH, YHUHT

OuTTa HYKTAaCHHH TONHW eTapid OyJanid. BynumHr yuys y =
3 o

= —’—/3—x TeHrVIaMajarn X ra KuiMar O6epu6 y HH TOmna-

mu3. Ky/jalimMk yuyH X = 3 OYJCHH.
3— . e
y=— %— 3=—=Vy3.

Tyrpu umsukHuur uxkxuHud HykKrach C(3; —3/3). By Hkkn
0(0; 0) Ba C(3; —/3) Hykralapsuu GHMpMauwTHpCaK, Y ==
= —‘—/31x TYFPH YM3HKHHHT rpagurd (2. 16- uu3ma) xocua
6ynanu. A

5-MHCOJL

B+px—pP—5y+8=0
TYFPH UM3HK TEHrJaMacH GepPHIraH. p HHHT KaHJalt KHiimaT-
Japuia TYrpH uusung Ox VYxu OulaH 135° Gypuak XOCHA
KuMaau? TYFpH uM3HK TeHrJaMacHHH TY3HHT.
A. Depwiran tenrsaMaHH y ra HHCGaTaH euaMmH3.

B+px—(p—5y+8=0=(p— 5)y B+nNx+8=
3 +
=>y==hX+r—s.
By tyrpu um3HKHMHr Gypuak KO3pOHUHEHTH £ = f}—}g ra
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teHr. Mabaymku, tge = 4. Macanaunar waprtura Kypa,
tg135° = — 1 6yMaan. Bynnan

_1_3_“f_£_>{——p+5=3+p ,;>{P+P=5—-—3 -

S P=3TL p£S p+5
. 2p=2 _
"1l prs P

KeJub uHKaiu. ,
p HHHT KUAMATHHU ypunra Kyiu6, Ox yxu Ouman 135°
6ypuaK XOCWI KHAyBYH TYFPH YH3HY TEHIVIaMaCHHH TOMaMH3:

341 8 4 8
y=1—i3x+T:_—5 =Y =X e y=-—x—2.4A
2 0. 38. Kyinaard Tenrsamalap OuJaH GepwiraH TYFpH

YHU3HKJAPHU s1CaHr,
y=2x+1 y=x+2 y=-3x+T7, -
y=—2; y=—x—23, y=3x.

39. y=2x—1 Ba y=—7lx+5 TYFPH  YH3HKJAp

Gepunran. TYFpH uM3HKJIapHuHr Kaiich OMpu OXx YK OuiaH
KarTa GypyaK XOCHA Kuaaiu?

Haso6. y = ——;—x—{— 5.

40, y = -;—x—l— 6 TYFpu uM3MK OepuiraH. YHHHI KOOp-

JuHata YKJIapH OH/IaH KECHIHMI HyKTaJapHHH TOIMHI.

Hasob. (0; 6), (—12; 0).

1 x—1 4x—6

41.y=_§x—2, y=fV?, y= 3
y=x-+5y=—3x+2 Tyrpu uusugsap Gepuwirad. Tyrpu
UH3HKJIAPHUHT Kalicu GHpJapH OpJuHaTalap YKWUHHM CHD HyKTa-
Ja xecu6 vranu? lilakapa kypcaTuHr. '

42, Tenraamack 2x — 4y + 12 = 0 6yJarad TYFPH YH3HK-
HHHI Oypuak KO3pdHUHEHTHHH Ba OOLIIAHFHY OpPAMHATACHHH
TOTHHT,

JHaso6. k=, b=3.

43. Koopaunataiap Gowmunad yTysud Ba Ox YKH OHJaH
30°; 45° 60° Ba 120° 6ypuak XOCHA KHIyBYM TYFPH UHU3MK-
JIADHMHT TEHIVIaMaMapHHH TY3HHr Ba Oy TYFPH UYH3HKJap rpa-
(pUKJIADHHK TY3HHT.

)Kaao6.y=1g—3x; y=x; y=793x; y=—93x.
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44. M(0; 5) HykTanaH yTyBuM Ba abCuHCCAatap YKH Gu-
Jad 135° 6ypuak XOCHT KWJIyBYH TYFPH UH3MK TEHIVIAMACHHH
TY3HHT Ba TYFPH YM3HKHH $ICaHT.

/Kasol. y = — x + 5, -

45. Poutanrny  opamsarac b = — 3 6ysran Ba y = x
TYFPH YHM3HKKA Napaijies] GY/IraH TYIPH YH3HKHH sICaHT,

- JKagob. y = x—3.

46. y =9 3x—3Ba y= ‘l—?x + 2 TYFpM  yH3MKJAp

Cepu/irad. Y/IapHHHT aGCUHCCANaD YKH GHJMaH Taikuad KHja-
JAHMraH OypuakJ/apHH TONHMHT.

K asob, ¢ =60°, ¢ =230°.

47. 5 —p)x—(p+ 1)y + 6 =0 Tyrpy SH3MK TeHrIaMa-
CH Gepwirad. p HWHM KaWlall KufiMatilapuia TyFpu YU3HK
Ox yxku Onnan 45° G6ypuak XOCMA KHAA1H? By Tyrpu
YH3HKHM IPabUTHHH YH3HHT. .

/Kasob. p=2.H

-6-§. Bepuaran uykramaH Gepuarau AyHamuw O6yiiuua

yTaiuraH TYFpH YH3MK TeHrjamacH. UKk HyKTagau
YTYBUM TYFpH 4YH3HK TEHIJAMacH.

Bepunran A(xy; y,) HykTatan yryBum TYEpH um3MK Temr-

JaMacH -
y—y,=4k(x—x) (8)
KVPHHHILI2 Gepuiany.

By epna k=tgo (3 — rvrpu unsuguuur Ox YKH OuJan
XOCHI KHIran Oypuarw). Arap (8) ¢opuyianark £ xauma
XaKHKHH COHJapHH KalyJ KHM/ajHraH 6yaca, y xoama 6y
bopuyna myrpu 4usukaap dacmacuninez (hopMyIacH jaeiu-
JaaM, ABHM OePHIraH HyKTazaH VTyB4H TYFPY  UH3HKJap
TYTJIaMHHHHT (popMyJacH Gyaann. Bepuaran ukxura Axy; y)
Ba B(x,; y,) HyKTalad YTyBuM TyEpH YH3HK TEHrJaMacH

X — X y—%

Xp— X ya— (9)
(opMysia GMIAH aHMKJNaHadH. By TyFpH uM3MKHHHT 6ypuak
KO3(QpHLULHeHTH

k= ()

¢opmyaa GuiaH Xuco6JaHany. '

. l-mucon A@3; —4) uykrasau yTyBuM Ba Gypuyax
KOS(HUHEHTH —3 ra TeHr GyJran TYFPH YH3HKHUHI TeHT-
JIaMaCHHH TY3HHT.

50

www.ziyouz.com kutubxonasi

[y



A. Bnsra A(3; —4) HyKTa Ba k= —3 Oepwirad. (8)
¢opmynara acocad KyHuaarmlapad é3a OJlaMu3:

y—(—4)=-3x—-3)=>y+4=—3x+9=>y =

= —3x + 5.
Hemak, A(3; —4) wuykrazan yTu6, k&= -—3 6yaran
TYFPH UHM3HK TeHrJamacH ¥ = — 3x + 5 skaH. A

2-mucod. Ox yxu 6untan 150° 6ypyak XOCHA KHIyBUH
Ba A(—3; 4) HyKTaaad JTYBUH TYFPH UH3HKHHHI TeHIVlaMa-
CHHH TY3HHT.

A. Macanaspar waprtiara xypa ¢ = 150°.

k= tge = tg150° = tg (180° — 309 = —tg30° = — L3
Ty*rpu YH3UKHHHT Oypyak, KodpuUHeHTH £ = — Vs_ .
(8) popmymara-acocan:
N EY TN

oy =—L2 i u—y3).

,y—4=

Hevax, Ox yxu Ouiaan 150° Gypyak XOCHT KUIHG
A(=3; 4) HyKTalaH YTYBUM TYFPH YHU3HK TEHIJIAMAacH:

= Vit v3)A

3-mucoa. A(5; 4) Hyxradan yrysBud Ba OX YKH GUIaH
arctg% ra TeHr OyJraH Gypyak XOCHI KHIYBYH TYFDH UH-~

3HK TEHIJIAMaCHHH TY3MHT.
A . Macananpar mapm;laﬂ

8
k=g

Cnloo

arctg = o=>tgo

| KeNMG YHKAIH.
Oumu (8) dopmysanan ¢oiifatanué KyduaaruwiapHu 63a-
Mu3:

8 8 8 8
y~4=3(x—5)=>y=3x—3-5-|—4=>y=5—x—4_

By rtenrmama, Ox yku 6unan arétg% ra Teur 6yaran 6yp-

uaK XOCHT xunyBud Ba A(D; 4) HyxTalaH YTyBuH T{FpH
YH3HKHUHT TEHIJIaMacHIup. A

4-mucoa. A(—3; 2) Ba B(5; 7) uykKranapian yTyBlm
TYFPH YHM3HUKHHUHI TEHIJIAMACHHHM TOTIHHT,
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A (9) dopuynasan ¢oliamaHuG KyHMAATHIAPHH X OCHI
KHJIaMu3; ’ N

i:; =§:(‘:§;=> =2 ";3—_-:, 8y — 16 = 5x-}-15 =

=8y =5x + 15 + 16 => 8y=5x+31=>y—_—%x+%1,

Hemax, A(—3; 2) Ba A(5; 7) uykrasapaan yTyBYH
TYFPH UYM3UKHHHL TEHIJIAMAacCH:

y=gx+3. A

S5-Mucos. Yumapu A(3; 1),
B(—2; 2) Ba C(0; —3) muyKra-
Japaa érran ABC yu6ypuak Ge-
puiarad, TOMOHJApUHHHT TeHr/a-
MaJlapHHH TY3UHT.

A. DBepuaran  yuGypuaxuu
sicaitmu3 (2. 17- yusma). duau AB
TOMOHHHHT TEHTJIAMACHHHU Ty3aMu3.
(9) popwymara acocau:

y—1 __ x——3:_> _l_x—S
31~ =3—3>Y ==
= —5y +5=x—3=

= —bx=xXx—3—5=> —bHy =

=Xx—8=>y =—%x+%.

2.17- yu3Ma

By AB ToMOHHMHT TeHr/amackaiup. XyAAH UIYHTa VXIma6
BC Ba CA TOMOHJIADHHHT TEHIJIAMACHHH TOTMAMH3!

y—2 _x—(=2) __y—2  x+4+2_ LA —  Ra
ST =) < 5 = 3 =>2y — 4 = —5x
— 102y =—5x—10+4=>y=—2x -3 (BC)
y—(=3 __x—0__y+3 x _ — Ay = —
() = 30" 1T =3~ +9=4x=3y=
=4x—9=>y=%x——3. (CA)

Ulynnait kuaM6 yu6ypuakHHHT yuala TOMOHHHUHT TEHT-
JlaMallaDH TONHILH. 4

0. 48. M (2; 3) uyxTanan yTyBuM Ba Gypuak KO3(u-
UHEHTH 4 ra TeHr GYJraH TYFPH YH3HK TeHrJIAMacHHH TY3HUHT
Ba TVFPH YHU3UKHH $ICaHr.

/Kasob, y = 4x — 5.
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49. Ox yxu Guman 135° Gypuak Xocua KWIyBuH Ba
N(—3; 5) HyKTanan VTYBYM TYFDH YHZMKHHHI TeHIJaMaCHHU
Ty3HHT.

MHasob. y = —x+4 2.

50. Ox yxu 6mnan 30°, 45°, 60°, 120° Ba 135° 6ypuak
xocun xunysud Ba Oy yxusn (0; 7) HykTaza kecub yTysuH
TYFPU YHBUKJIADHHHT TEHIVIaMaJapHHU TY3HHT.

)f(a806. y=]/3—3x—+-7, y=x+7; y:l//§x+7;

Yy=—V3x+7 y=—x+17.

51. Ox YKu 6mwian 45° Gypuak XOCHIT KHIHG M(2; 3)
HYKTalaH YyTyBUYH TYFDH YH3HKHMHT 2 Ba b napaMeTp/apuHH
TONHHF. XOCHN GYJraH TeHrJaMaHH E3MHT.

JKasob. k=1, b=1;, y=~k-+1.

52. N(2; —5) nykTanar yryunm Ox yKu Ouiad arctg 3
ra TeHr GyJraH Gypuak XOCHT KWIYBYH TYFPH YM3HK TEHT-
JlaMaCHHH TOTIHHT,

/Kasob. y = 3x — 11.

53. Kyilulara xy¢T HykTanapaan $TyBYH T{FPH YH3HK-
JIADHUHT TEHI/IaMaJlaPHHH TY3HHT:

a) (1; 2) Ba (—2; 5); 6) (—2; 6) Ba (0; 4);

B) (5; 2) Ba (—4; —7); r) (3; 0) sa (—3; 6).

Jas06. a) y = — x4 3; 6) y=—x4+4;

B) y =x—3; r) y=—x-+3.

54. Koopaunaranap Gowmuman Ba M(2; 7) HyKrasau

YTYBUH TYFPH UM3HMK TeHIVIAMACHHH TY3HHT.

Jasob. y = —;—x.

55. Bepuiran N (—3; —7) Ba M(0; —4) HyKTanapian
YTYBUH T{FPH YM3HKHHHT Gypuyak KOXpMHLUHEHTHHH TOIHHT.

Hasob. y=x—4; k=1.

56. Yumapn A(5; 0), B(—2; 1) Ba C(2; 3) HykTamapaa

erran ABC yuGypuak TOMOH/IAPHHHHI TEHIVIAMAJAPHHH TO-
ITUHT.

JKasob. yw=——;x+-§l; )’Bc=—;-x+2;

Yac= —x-+-5.
57. Yunapn A(—3; 5), B(6; 6), C(5; 3) Ba O(0; 0)
HyKTanapaa €rran ABCO typr6éypuak AC Ba BO guarosan-

JIaDHHHHI TeH rJamallapusei TY3HHT. ;

1 17
Hasob yac=—gx+7; ypo=x. B
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7-§. Tyrpu YH3AKHHHT YMYMHHA TeHrJamMacH Ba YHHU
TeKWHpHIL -

TYFpH WH3HKHHHT yMYMHI TEHIJIaMacH
Ax+ By 4 C=0. (1)

Arap C =0 6yyca, Ax 4 By =0 TyFpH uu3HK KOOPIH-
HaTajJap GolHAaH YTald.

Arap A =0 6yaca, By + C=0 TYF[H 4H3UK abCLHcca-
Jlap VKHra napajiien GyJaaid.

Arap B =0 6yiaca, Ax + C =0 TyFpy uM3HK OPIHHATA-
Jap YKHra napajinen 6yJaaiu.

Arap A =C =0 6ynaca, By =0 Tyrpu uu3HK abCuucca-
Jap VKU OHJlaH yCTMa-yCT Tylua’ H.

Arap B=C =0 6ynca, Ax =0 TyrpH uyH3HK OPAHHATa-
Jap VKH CHIaH yCTMa-yCT TYLIaZH.

TYFpu uH3UKHUHD 6ypuak KOS(PHUHMEHTH YHUHT yMYMHi
{11) TenryamacHian

h=—2(B+£0) ' (12)

(hopmyJla OUlaH aHHKJaHaiH,
l-mucoad. 6x—4y + 5 =0 TYFPH UU3HK TEHIIdMaCHHH
6ypuak KO3(hGUIMEHTIH Ba OOULJAHFHY OpPAHHATANH TeHIJa-
Ma Kypmmmila €3HUHT.
. Macananu eunur yuyH Gepuniras TprH UH3HK TEHl-
.nauacnﬂn y ra gH 0aTad eyamu3:

3
4y=6x+5 =>y=zx+z-=>)v=7x+%_‘

2-mucon. DBepwiran 3x —6y =0 TYFpH YH3HKHHHAT
KOODAHHATaNap YKJapura HHcOaTaH KauAall KOWIallraHIurHHI
TEKIIHPHAT Ba TYFPH YH3HKHH SICAHT.

A . Bepunran 3x — 6y = 0 renrmamaga C = 0; nevax, TYE-
PH 4yH3HK KOOPAMHaTaNzp COIUHAAH YTaiH. SHIIP[ 6y TVFpH
YH3UKHY SCalMH3, DyHHHr yuyH GepwiraH TEHIVIAMAaHH Y TIa
HUcCatad eyaumu3:

6y=3x=>y=%x'———>y=%x

TYFPY UH3MK KOOpIAHHATanap GOWWMAAH YTrawJurd caGaban
OuTTa HYKTaCHHM TONHW KHPOA. X ra Kuiivatr GepHs y [HE
Tonamu3. Kymaitmk yqu X =2 Gyacud.

Y= —2— 2=>y =1,
54
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Haruxkana A(2; 1) HyKTann '
XOCHI KWIaHK. By ukku A (2;1) y
Ba O(0; 0) HygTazaH YTyBuH
TYFPH UH3HK TeHIVIaMacH 3X—
—6y =0 6ynaau (2. 18- r H3ma). et

© 3-Mucoda. Tyrpn uu3NK-

HHHT YMYMHi TeHraamacH 7y-+ _ , 18 1
-+ 5x — 3=0 Gepu/iraH. YHuHHT L
Oypuak KO3¢UUHEHTHHH TO-
TIHHT.
" A. TYF[M 4M3HKHHHT YMY-
MHH TeHIJamMacHura COJIMLITHP- l
cax,

A

A=5, B=7 2.18- uu3mMa

sxaHuuM Tomamu3. (12) copmyJara acocaH OepwiraH TYFPH
YH3HKHUHT 6yDPuaK KOS(DPHLHEHTH:

A 5
h=—%=—"A

4-Mucoa 5x-+5y —7 =0 tyrpu uusuxuuar Ox yKu
GuNaH TalKWI KWIrad GypyaruHi TOMHHT.

/\. Depuaran Tyrpu uH3HMK TeHIJIaMacHHH ¥ Tra HHCOaTaH
eyamus.

5% +5y —7=0=>5y=—bx+7=y = ———g-x +-g—=>
XOCHN 6YJaraH TYFPH YHM3HK TEHIVIAMACHHUHT Oypuyak Ko03¢-
¢uunenTH 2 = — 1. (7) dopmynara acocan:

k = tgo, apHu tgo = —1=>9 = 135°.

Hemak, 5x 45y —7 =0 1¥rpu unsug OX yxu OwlaH ¢ =
= 135° 6ypuak XOCHJI KHIaiH. 4

- [O. 58. Ky#uaaru

2 —y=0, 2x—y+1=0, 3x—4=0, bBy—7=0,
Ix=0, x+4y=0, 3x—2y+8=0"

TYFPH UHU3HKJaPHUHT KOODAMHATaJap VYKJapura HHc6ataH
KaHlal KOUMALUTraHJAHTHHE TEKIUUPUHT.

59. Ky#imgarn 3x —y+8=0, x—2y +4=0,
2x - 3y = 6, 4x_—3y= 1, —;-x—i——g—y—4=0
TYFPH YH3HKJAPBHHT 6Yypuak KO(QHUHEHTIAPHHA  aHHKJIANT .

55
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2

4
—E, k::“a—’

JKaso6. k=3, k==%, k=
3

~

| 60. Bepwiran 18x — 6y + 3 =0 TYFpH uM3HK TEHIJIaMa-
CHHH VHHHT OYpuax rkosgguyuenmu 6a O0WAAHFUY Op-
Juramacu €pramuaa €3HHT,

K asof. y=3x+—%—.

61. Kyiiuna Gepwiran TeHIJIamMalapHHHT OGOLIMAHFHY Op-
JMHATATADHHH TOTHHT:

a) x-+2y —4=0; 6) 2x —3y —9=0;

B) 3x +4y — 12=0; r) x —7y +28=0.
JKaesob. a) b=2; 6) b= —3;

B) b=3; r) b=4.

62. p wunr Kanmpai Kuitmatiapuza 2x 43y 4+ p=0 TyF-
pu unsug Oy ykunu (0; 4) HyKTana xecuS yraau?

Masob. p= —12. ~

63. p HuHr KaHlaft KwitMataapuaa 5x - py —31 =0
Tyepu unsuk Ox Yxku Guldan 45° 6Gypuak XOCHT KHJIAnu?

JKasob. p= —b.

64. Kyfmaarn Tyrpu umsugdapuar Ox yxu Gulad Xo-
CHJI KHWIraH OypyakJapHHH aHUKJIAHT:

a) 2x — 2y +3=0; B) 3x — 2y +5=0;
6) 7x + 7y — 10 =0; r) 2x — 4y =6.
JKaso6. a) ¢ = 45°; B) ¢ =arctg-g-;

6) ¢ = 135°%; r) » =arctg2. lij

8-§. kKM TYFpH 4M3HK opacHiarH Oypuax. TyFpH uu-
SHKJIapHHHT NapalleidK Ba MNepneHIHKYIAPIMK IapT-
Japu

Arap ukkura y = k,x - b, Ba y = kyx - b, TYFpH un3uK-
HHHI' OypYaxK KO3(xpULlMEHTJApH aHHK GyJca, yJap opacHiaru
¢ Oypuak

ky— ky
tg(? = I+ kz‘kl (13)

¢opmysa GuiaH aHHKJAHAAH.
Arap TYFpH uH3HKJap TeHrJamacH

AXx+By+Ci=0B8a Ax+By+C,=0 (14)
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KypuHHIIAa Gepuirad Gyjca, y xoaiza (13) ¢opmynaa gyiiu-
Jarv KYPHHHUIHH OJIaJH:

8% = 32, T BB’ (15)

" (14) TYFpH YHM3HKJIAPHHHT napajile/VIMK 1WapTH Ky#ujlari-
ua:

A B
Ll C(8)
[NepneHauKyIApIUK WapTH 3ca
A1A2 + 3182 = O (17)

KypusHmAa 6yjaaiu.
Arap TYFpH 4H3HKJIAp

y=~fx+b Bay="F~x-+b, (18)
KypuHumaa Gepuaran GyJca, mapalie/VIHK IIapTH:
ky=tky, - (19)
NEPNEHINKYJIAPIUK WIADTH:
b= — 4 (20)

cdopMyJanap 6HJIaH aHUKJIAHAAH.
l-mucoda. Kyfiunard TyFpu uM3HKJap opacHiard 6ypyax-
HH aHHKJIAHT:
447y =28 Ba x — 3y —3=0.
A\ . Bepuiiran TenrsiamanapaaH TYFpPH YH3HKJIAPHUHT Gypuak
KO3((pULHEHT/IADHHH TONAMH3:

4x + 7y = 28=> 7y=—4x+28=>.y='—-§-x+4.
k= —-;-', X—3y—3=0=>3y=x—3=> y=
1 1
='§'x_ 1. k'_):?.

Y xonga 6y MKKM TYFpH uM3HMK OpacHiard ¢ Oypuax
(13) ¢opmynara acocan

1 4 I 4 7412
too — ok ‘37—("7‘) _3TT T3 19
8P =T%% — i N T = ar—4 =i
i+ (—5) 1—5 =2
3 7 31 7

- 19
Hemak, ¢ = arctg 7 [ TeHr. A

2-MHCOM Yubypuak TOMOHTapH 2x — 3y + 25 = 0;
3x+2y—8=0Bay—1=0 TeHTJlamvalap OuiadH Gepui-
raH. YHHHT MYKH GypPuak/apHHEH TOMHHT.

- 57
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A, Yubypuaksuar 2x — 3y + 25 =0 pa 3x - 2y — 8 =
== ( TOMOHJIapu oOpacuiaaru Gypuak: ¢, 3x +2y — 8 = 0 pa
y — 1= 0 ToMOH/Iapu opacuiarn 6ypyak: o,, y—1=0Ba
2x — 3y + 25 = 0 TOMOHJAPH OpacHiarH Gypyak: ®3 GyJ-
cuH. (15) ¢popmynara acocau: :
fop, = 2:2—3:(=8) _ 449
8 = a3 T (2 T 6%
tgp, = 3:1=02_3-0_ 3 3 — arcto 3
B9 = 30721052 " 2 BR=g= ¢ =arclgs.

0.-(—3)—2-1 0—2 2
182 = o-(2+1)-(“3) =03 =3 tg‘?32‘;:’ %:ardg%'A

3-MHucoua Bepuaran 5x + 4y — 12 =0 TYFPH YHM3HKKA
napannen G6ysirad sa (0; —2) Hykrtasan yrysun TYFPH UH3HK
TEHIVIAMACHHHU TY3MHT. YHH 4H3Mala KypcaTHHr.

‘. Depuiras TeHrJIamMaHH Y ra HHCOATAH €YaMH3:

f

13 3
T = ®©, 1gp=oco=> =5 -

4y=f5x+12=>y=—%x+3.‘ (%)

By Tyrpu uu3snKHHHT Oypuak - KO3(uiHeHTH ——% ra
TEHT.

(19) dopmynara acocan, 6y TYFPH YH3HKKa TapajJIen
Gyaran (0;—2) HyKTazau YTyBun TYFpH YH3HKHHHT TEHIJIAMaCH
5
y=—gx—2 (X% %)
KYPHHHII XA GYJaaiH. ‘ ’
OHau 6y TYFPH UHM3MKJADHHHI rpadurusn acafivus.
(%) nen x =0 6yaca, y =3
KeMu6 uukanu, sbHu A, (0; 3).

Y y =0 6yaca, x = 2,4 Gynanm,
apHd B, (2,4; 0). (¥ ¥) nau

x =0 6yiaca, y = — 2 xem6

uHKanH, abped A, (0; —2). y=0

6y/ca, x=—1,6 GyJaanu, sibHU

8 B,(—1,6; 0). A(0; 3) Ba

= By (2,4, 0), A, (0; —2) Ba

B, (—1,6; 0) HyKTamap ad y1-
YBUH TYFPH YH3HKJIAP GHDP-GHPH-
ra rnapasuies 6yaud mocC pasuinia

9|

5. 5
> y=—3Xx+3Ba y=—Zx—
— 2 TYFPH YH3HKJADHHHT rpa-
2.19- unzva ¢uranp (2. 19- unsma). A
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- Kypunviuga é3amu3. By epaa £ =

4-mucoJ. Bepuiran 3x — 2y = 6 TYrpu uM3HKKa mnep-
neHAukyaap 6yiaran sa (0; 5) HyKrasau §TyBYM TYFPH UH3HK
TEHIVIBMaCHHH TY3HHT.

. Bepuiran Tterrsiamanu (18) dopmynaga kypcaTuiran
TeHIVIaMa KYPHHHIINFA KEeNTHPHO €3aMu3:

2y=3x—-6=>y=—3—x——3.

" 3
By 1yFpu unsukHuHT Oypuax KodpepuuuesTd 5 ra Tenr. (20)
¢opmynara acocaH. By TYFpH uH3MKKa NepneHAHKyIsp G-
rad Ba (0; D) HyKTamaH VTyBuM TYFPH 4YH3UK TeHIJIaMacH
y = ——-:l;—x+5-=> Y= ——g;x+5 6ynatH. A
P
5-mucoan. Eepuwrran A(—1; 3) HykTanas yTyBud Pa

"4y —3x+ 8 =0 Tyrpu uu3MKKa napaaien OGyJaraH TYFpU

YU3UKHUHT TEHTJIaMaCHUHH E€3HHT.
/\. bepwirad TeHrjavany
4y = 3x — 8=> y:%x—Q
3
':1" .
A(—1; 3) HyKTazaH YTyBuml TYFPH YM3HK TEHIVIAMACH
y—3==Fk(x+ 1) xypuanmaa 6ymaagu. (18) ¢opmyJara aco-

cai A(—1; 3) Hyxrazan YTHO, y = —i—x—Q TYFPH 4M3HKKa
napasnesn OyJraH TYFPH 4HU3HK TeHIVIaMacH

‘3 3 15
6ynanu. A

(. 65. Ky#iuiark TYFpH uH3MKJ/IAp oOPacHlarH GypuYaxHH
AHUKJIAHT .

a)y+4+3x=0 Ba y — 2x —6=0; '
6)3x—2y+7=0 Bady—6x—3=0;
B) Yy = 4x — 8 Ba X+ 4y—3=0;
r) 2y —x+4+3=0 Ba2x+4y—2=0.

/K aso6. a) o ;arctg?—; 6) 0°; B) %; r) 5 -

66. YuGypuak tomouaapu 5x — 3y + 15 =0, Hx -+ 3y —
— 15=0 Ba y + 5 = 0 Tenr/avManap 6HIaH GepHarad. Y HUHT
HWYKH GYP4aKJ/JIAPHHH TOIMHHT.
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Jago6. o, = arclg —lsé ; 9, = @5 = arctg -g—

67. Bepuiran ¥ — 4x = 0 1yrpu uusug 6mian A(—3; 5)
sBa B(5; 3) HyKrajapAaH YTyBuUM TYFDH 4H3HK OPaCHLarH
OypuaKHH TOMHHT.

JKaso6. ¢ = .

68. A(2; b) Ba B(4; 1) Hyxranmap G6epuwirad. C HyKTa
AB xecManH TeHr HKKMra G¥ysanu. KoopauHaranap GOUIHAaH

OA, OC Ba OB TyFpu uM3HKJIap yTKa3wiradH. YJap oOpacH-
Jard OypuakHH TONHHT.

/asob. ¢, = arclg (-— %), @, = arctg (—%

69. Yunapu A(—2; — 1), B(—2; 2) Ba C(4; —1)
HykTalapaa érrad ABC yuGypuax OGepunrai. BD meauana
6mian AC TOMOHM OpacHAard OYpPUYaKHH TOTHHT.

Hagob., ¢ = % ; )

70. Bepunran M (— 3; 2) HyKTagaH YTyBuUH Ba 2X —
— 3y + 5 =0 TyFpu uusuKKa napamien Gy.arad TYFPH UH3HK
TEHIJIAMACHHH TY3HHI. Y HH UM3Maja KYpPCaTHHI.

asob. y =—§x—’r4.
71. Oy ykunu (0; 7) uykraja Kecu6 yTyBuH Ba y +

42X — 3==0 TyFpH uH3UKKA NEPNEHIHKYJsp OyJrad TYFpH
UH3HK TeHIVIAMaCHHH TYy3HHT.

Kaso6. y =—;x+7.

© 72, 5x — 4y + 20 = 0 TYFpH YM3MKHMHI KOOpIAMHATA VK-
JlapH OHJIaH KeCHIUraH HyKTalapHAaH 1y TyFPH UH3HKKa
NEPNeHAHKYJAP  UHKApPWIraH. YJapHudar TeHIJIaMaJapuHu
é3uHr.
. . 4 . __ 4. 16
/K aso0. y——h—3-x+5, y=—zx—%.
73. Koopaunaranap Gownigan 4x —6y-+9=0 Ttyrpu
YH3HKKA fapa/ljies TYFPH YM3HK YTKA3UHT Ba YHUHT TeHIJIaMa-
CHHH TY3HHT.

Jasob. y =%x.

74. Bepuiran M (— 6; 3) HyxTazaH YTyBuM Ba 2y —
—5x — 10 = 0 TYFpH uM3MKKA mapaies TYFPH UM3UK TEHT-
JIAMACHHH TONHHT Ba $ICaHT.

JKaso6. y=2x+ 18. B
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9-§. TYFPH YH3UKHHHT HOp-
MaJ TeHrjaMacu ,/\ ¢

TYrpu 4u3UKHHHT HODPMaJ
TeHr/1aMmaCH ~

*x-cosa4ysinn—p=0 (21)
KypHHuuIra 3ra.

By epana p — koopamnuata-
Jap GowmdaH TYFPH 4YH3HKKaA
TYIIHPWITAH  TEPHeHaHKyJasap -
(HOpManb) y3yHJHrH, @ — Oy L 1 \4*

nepneHIuK yasip 6unad Ox Yxu-
HUHT Myc6aT #yHa/MIHIN opacH- }-
Jaru Gypuak (2 20- un3ma).
Xap KaHjal 6prqu Japa-
¥KaJau 2.20- yu3ma

Ax -+ By +C=90 (22)
KYDHHHIIJArH TeHIVIaMa HOPMaJ KYPHHHINIA KEJATHPHAHIIH
MYMKUH. DYHHHT yuyH yHH
1
M=+ - 23
+ VA ¥ B? (23)
HODMANIIOBYH KYNalTypBuura KynafTHPHLI Kepak, SBbHU
Ax+By+4+C
VAL B

6ynany.

Hopmannosun KynaPlTyBllHHHHI‘ HIIOpaCH, TeHrJaMalard 0301
xan C HMHT Huiopacura Teckapu Gysaiu. TYFPH UH3HKHHAT
napaMeTpJapH
P . T
o=t ymee T EYEE P TR
topMyJanap OuIaH XHCOOGJAHAAH.
(X5 Vo) ny'raueu (21) Tyrpu umsugkaya GyJraH macoga

(24)

. = |xo cosz -+ Yo sina — p| (25)
Ba (22) Tyrpu 4H3UKKaua 6yaraHn Macoga
Axy + By, + C
, d= |2 N oo 2

¢opMyJlaniap OHJIaH aHMKJAHAIH.

lI-mucoa. Ox yku Gmwinan 30° Gypuak XOCWI KHIYBUH
Ba HOPMaNMHHHI Y3YHJIUTH p =05 Oyaran TYFPH YHU3HKHHHI
HOPMan TeHIaMacCHHH &3HHT.
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A. Macanany eynmga (21) dopumynanad  ¢oiinananamus.
Macanauudr maptira kypa p =5, a = 30°, nemax,
x¢0s30°+ ysin30°—5=0

éxn -~
vy 1
xtzy—5=0 A
2-mucon 5x - 12y —26 =0 TYFpu uM3MK TeHIJIaMa-
CHHH HODMaJ [I3KJra KeJTHDHHT.
A. (23) ¢popuynanan ¢oiinanaHHS HOPMANIOBYH KYymafi-
TYBYHHH TOMaMH3:
1 1 1 1
M B = = — = ]
VAaALB yR+12 yB114d Y169
Tenrnavasarn 0304 xan C HHHT uWmopacH ,—“ (Madduit)
6yJIraHd yuyH HODMaMJIOBYHM KYNalTyBUYMHMHI HLIOPaCHHH
»+ ¢ (MycbaT) KHIUG OJLAMK.
duau Gepunral TeHrJavara M Hu xynafTHPHS TeHrJaMa-
HH HOPMaJ LIAKJra KeNTHPaMH3:

1 , . O 12 _
BOX+ 12y —26=0)=> X+ 3y —2=0A

3-mucoa. A@3; V'5) mykrazam 2x 4+ 5y—2=0
TYFPU 4M3HKKaua GYJraH MacohaHH TOMHHT.

AN, A@3; V'5) uykranas 2x 4+ 1’5y —2=0 Tyrpu
yu3HKKaua GyJaran macodann (26) ¢opMyna opxaJH aHHK-
JIaiMHU3:

&l—

_23+V5.V5—2 6+5—2 9_3
YT+ /5y Vizs 3
Ulynnait xumuo, d = 3. A
0. 75. Kymwa 6epuiarad TYFPH '4}43H!(J13PHHHI‘ ‘Kalicu
OHDH TYFPH UH3HKJAPHMHT HOPMaJ TeHraaMacd xoania GepuJ-
ran?

a) 3x — 2y + 11 =0; 6) 2x—2y+1=0
5 L2 4 3
)x—~3=0, e) y—5=0.

JKagof. B), 1); A); e).
76. Kyiinia Gepu/irad TeHrJaMaNlapHH TYFpPH YH3UKJADHHHT
HOPpMaJl TEHIVIAMACH XOJHIa KeJTHPHHT:

a) 2x — 3y —5 = 0; 6) x+yv-+1=0;
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B) ¥ = 2x -+ 5; r) y=—3x+4+ 2;
1) 3x—4y — 15 =0.

. 2 3 5 .

/Il(a606. a) ;—l:éx—i—l_:;y—ﬁ—~0,

6) — XY __1 _,. L

0 = =0 ®) V?H Ly—v5 =0,
3 1 2 3

r) V’l—ox A 0; a) =% .gy 3=0.

77. Eepuaran  A(2; 3) HykTagaH 3x-+4y4+2=0
TYFPH uu3uKKaua Gy Jrad MacOpaHH TOIMHT.

asob. d =4,

78. 5x — 12y — 26=0 Ba 5x — 12y — 65 = 0 napasien
TYFPH YM3HKJAP OPacHAarH MacO(aHH TOTHHT.

H{aeo6. d = 3.

79. Yunapu A(0; 5), B(—3; 1) Ba C(—1; —2) HykTa-
napza étran ABC yubypuak Gepwarai. C HyKTalau Ty-
WHPUArad GallaHAJHK Y3YHJIUTHHH TOMHHT.

JKas06. d = 5.

10-§. UkxkuHyH TapTHOAM 3rpH  YM3MKJap. Alnana,
3JLLUNC

Mapkas re6 aTalyBud HyKTaiaH GHP XWJI Y30KJHKIAZ
WOWTAITaH HYyKTalapHUHT IeOMeTPHK VpPHH qliaana 1eb
aranagv. Mapkasu M (a; b) Hykraga Ba paaMycd R O3Jrad
aiaHaHuur (2. 21-uM3Ma) HOPMan TeHrJlaMacH — KyiH/aaru
KYpuHHIIAA G¥Jaiu: - ~

(x—a)+(y - b =R (27)

2.21- yusma 2.22- ypama
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Arap afilaHaHMHT MapKasH KOOpIMHATaJap GOLIKAA 6y.aca
(2. 22- un3mMa), y Xomia YHHHI TEHIVIAMACH SHI COAAA KV pu-
HMWIAa 6YJaan:

X+ y? = Re T (28)
Arap HKKHHYH Japaxalld yMYyMHIl
Ax* 4 By*+Cxy +Dx -+ Ey +F =0 (29)

TeHIIaMalla KOOP/WHATalapHUHT KBalpaT/IapH OJLAMAArd Kosd-
¢uUHeHTIapH ¥3aPO TeHr G¥Jca Ba yHIaH TalukapH KOOpAH-
HaTaJlapHUHI K ynalTMacHAaH Ty3Wwiral Xan KaTHauimaca,

ABHU
A=BsBaC=0 (30)

6yica, (29) TenrsaMa aillaHaHH TacBHPJAaH.

Arap X, Ba y, alilaHaHHHI GMPOP HYKTACHHHHI KOOPAHU-
Hatalapu Gy/ica, y xo0/1aa 6y HyKTajaH aillaHara §TKa3sHJI-
raH ypHHMAaHHHI' TeHIJIaMaCH:

(x—a)xi—a)+(y -0y, —b) =R @1

XXy 4 yy; = R? (32)
KYpUHHILTA 3ra GyJann. )

Jaaunc ne6, wyHnall HyKTaTapHHHT TeOMETPHK VpHHra
alTHNaaMKH, Oy HYKTaJapHHHT Xap Oupuaan HKKHTa Y3rapmac
HyKTaraua — SJUIMNCHUHT (hoKyclapuraya GyJjrad MacodaJap-
HUHI HHFHHIHCH Y3rapMac MHKA0Op 6YJm6, 2 a ra TEHT LHp
(2. 23- un3ma). Poxycnap opacuaars macopa

éKH

F2 F1 = 20. (33)
OJIHOCHHHT 3Hr COAJa TEeHrJamacH
x2 y?
= + = 1 (34)
A g A
M
4 =
A 6 af
q
Y/ 8
2.23- yn3aMa
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kypunnwaa 6ynanu. Bysaa
b2 — a? - CZ. (35)
DIUMNCHUHT IKCyeHmpucumemu Leb, (OKy cliapH opacu-

Jard (2 ¢) MacOaHUHT UMMCHHHT Katta yKH (2a) HHCGa-
TUrA aliTWIaAH, ABHH

2¢ c )
€=27-'=-> E:E—, (36)

OyHAaH ¢ < 1 3KaHJUIH PaBIiuaH. .
dnmnciard HyKTalaH ¢okycaapraya Gyaran Macogalap
YHHHT gpokanr paouyc-sexmoprapu (r, Ba ry) nefiuna; u.
OJUNCHUHT MXTHEPHH M (X; y) HyKTacH yuyH
ri=a-—ex, ro=a-+tex, r,+r,=2a. (37)

o Y] a
OVUIMNCHUHT KHUMK YKWra napauiel GyJrai Ba yHiaH -
MacopallaH yTraH HMKKH TYF[H UYM3HK 2JUIMNCHHHT JHDeK-
TpucaNepu Aeinaanu (2. 23- uusmanaru AB a CD TYrpu um-

3uk/ap). JlMpekTpucanap TeHrJamanapu Ky#H1arnua aHug-
JaHaAH:

. Q - a
X=—Ba X=——-
€ 3

(38)

(34) sasuncaunr M (x; y) HyKTacHza yura ypuuma GyJrad
YH3HKHUHT TEHTJIaMacH

XX
2= - (39)
Kypunnmga GyJaru. : -
I-mucou. Maprasn (2; —5) HykTaza Ba pa Mycu 4
CHpIMKKa TEHT GYJIrcH alIaHAHHMHT TeHTJaMacHHH TY3HHT,
A. Macana waprura xypa

a=2, b=—5pBa R =4.
(27) ¢dop 4ymara acocaH aiIaHAHMHT TeHrJIa -acu
=2+ —(=5)=4= (x— 2+ (y+52 =4
€k
X' —d4x+ 4+ 92110y + 25— 16 =0=>
=> x?-}-y?—4x 4 10y + 13=0

KYpHHHW 12 GYJa. u. A

2-mucon.  x*4y?+ 2% —4y—2)=0 ailTanasunr
TeHrMavach Gepuirad. AfilaHa MapKasHHHBI KOOPZKHATAlA-
PHHH Ba paiMyCHFHM TOIHMHT.

A. Fepuiran Ttenrmamasu ym6y (x — )™ (y — b)? =
= R* HOpMan Ky DHEHIIra KelTHpaMmu3. Bynuur yuyn x an

5—199 65
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xannmap (x* + 2x) Hu Ba y Ju Xapjap (y* — 4y) HH anoxu-
la-anoXuaa HUFHG onamu3. Kefiun CupuHyM rpynnara 1 HH
Ba MXKHMHUM Tpynnara 4 HH KYILM3 yJapHu TyJa KBaipatra
TYaaupaMus3, si’bHU

x*~+2x 41 Ba y?—4y + 4

xocu1 GyJaaiu. Dy Ttenriama Gepuarad TeHr/ama OH/IAH TeHT
Kyutd OYJHIIH YuyHl Kyuirad COHJAPHH &HHpPHO Tauwl/laiiMu3.
Haruxkana
x24+2x + 15y —4y+4—1-4—-20=0= (x+ 1)+
=2 25 =0= (x4 1) 4 (v - 20 =5~
Bysaan
a=—1, b=2Ba R=5

SKaHMUrd Kenud uukanu. A

3-Mucoa x*A4 y*=298 alnananudr (2; —2) HyKTacu-
JaH YTraH ypPUHMAHWHT TEHIVIasa(HiH E3HHT.

A . Macajanudr wapid;a kypa x, =2 Ba ;= —2.
(32) ¢opmyJiara Kypa

x24y(—) =0 8)= 2x—2y=8=x—y=4
HH XOCUJ KHIIHK.
JleMax, H3JgHTaH YpHHMa TeHrVIaMach X — Yy =4 GyJa-
IH. A 5

4-mucon. Karra yxku 10 ra TeHr Ba SKCLEHTPHCHUTETH
e=0,8 ra teur O¥Jrad 3JJIMIICHHHI 9HT CO./Ja TEHrJAMACHHH
TY3HHT.

A. Macamuu waptara kypa 2a = 10= a = 5; (36)
¢dopuysalad ¢ =a-¢ =5-0,8 =4 xe/mb uyHKalH.

__ (35) dopmynanan doiinananud b nu Tonavms:
B=5— 2=/ 5 — 4= b=y 25— 16 =b=
(34) dopmysara acocad SJUIMICHHHT 3HT COAJAA TeHIVIaMacH

A2

52 .32

KYpuHHIIAA GYJaiu. A

5-mucon Bepunaran 4x?-- 9y? = 16 3MOCHUHT KaTTa

aB KHYHK SIDHM YKJIaDUHH (POKYCJIADUHH XaMAa SKCLEHTPHCH-
TETHHH TOIHHT.

A. Depunran tedrsaMaHuHI Xap HMKKM TOMOHHHH 16 ra

6yJamu3.
HaTixaga sa/MncHHHr 3HT COAJA TEHIVIAMAacH X OCHJ
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nPl X
+
S|

f

éKH

-b] >
I

(34) ¢dopmydaara acocan
A?=4=>q=2,
16 4

P=F=>b=x

Japan  ton. Mx. (35) ¢opuyaanaH (oiiasanué ¢ EM Toma-
MH3:

432 16 20
P=a—c=c=at =2 (5) =4-3 =T,
20 __ 2VE
C = V§=—3—_

(36) ¢op 4ymazan cpoilam}mo ¢ HH TONaMus:
2V'5
3

€ == 0 = L =

2

" JIaPHM TOTIHK. 4

0. 80. Mapxazu N (3; 4) Ba panuycn R =4 " 6yaran
afilaHa TeHr/MaMacuuu &sunr. A (3; 0), B(—1; 4) Ba C(2; 5)
HyKTanap 6y aiiylanana €razumu?

/Kasob. M(x — 3)2 4 (y—4y=4; A3; 0), B(—1; 4)
HYKTa/lap aillaHana €Tagy.

81. x* 4 y? — 4x + 8Y — 16 = 0 afaHavuBr TeHIJIaMacH

Gepuiran. Aiinana mapkasHuuEr KOOPAHMHATAJIADHHH Ba PasHy-
CHHH TOMHHT.

aso6. M(2; —4); R = 6.

82, Kyiuaa 6epuiran TeHIJIavallapEl KaficH GHpH aiiiaHa-
HEHT TeHrJlamacH GyJa ogaau?

a) X4 y? 4 8x — 12y - 14 =0

6) 2x* 4 3y* — 6 + 9y - 25 =0;

B) 3x? + 3y? + 7xy + 6x — 9y — 15 =0;
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1) 5 &+ 5 y? o+ 4x — 6y + 12=0.

Jasob. a), r).

83. (x — 1))+ (v +2)? =25 aitmana GepwiraH. YHHHT
(4; 2) HyKTaCHAaH YTraH YPUHMAHHHI TEHIVIaMaCHHH . E3HHT.

H(agob. x + 4y = 18.

84. x*+y*=10 adinavauuur (—3; — 1) HyKTacHaaH
YTyBUH YPUHMAHHHI TEHIVIAMACHHH E€3HHT.

JKaso6. y + 3x + 10==0.

85. ®okycaapuiopacuiaty Macodpa 6 ra Ba KaTTa sIpUM
YK b ra TeHr OYJIrdH 3JUIMMCHUHT SHT COAJAA TEHIJIaMacHHH

TY3HHT.
x? 2 .
JKasgol. = + —i%,: :
86. daaunc TeHrJaMacH OepHIIraH:

25x? - 125y* = 625. DULIMNC YKJIAPHHHHT Y3YHJIHKJAPHHH,
(DOKYCHAPHHHHT  KOODIMHATAMIDHHH ~BAa  SKCLEHTPUCHTETHHH

TOTHAT.
— /- —_
JKasob. a=15, b=}"5, 8=2; > Fy 2v'5; 0),
Fy(—2/5; O

87. x2+3y*=06 SNIHMNCHMHT  3KCLUEHTPUCHTETHHH Ba
JMPEKTPUCAIADHHH XHCOGJIAHT.

)Kaeoo’.e:—gi, x =+ 3.

2 2
88. 1%5 -+ 11@ =1 s/MIC AHPEKTPHCANAPHHHUHT TeHrJava-

napnﬁu TYSHHF.
M asof. x = + 5.

89. 2%2- + —)1% =1 swumcanar M (0; 4) HykTacuaan

YTyBUH YyPHHMAHHHI TEHI/IAMaCHHH TOINHHT.
JKago6, y=4. H

11-§. TunepGoaa, napabGojia Ba YJapHUHT TeHrJ1ama-
' JapH

TunepSosa ned, nyniail HyKTAMIPHUHT TreOMETPHK  ¥p-
HUra aUTWIAJMKH, Oy HYKTalapHUHI Xap OHPHAaH HKKHTa
y3rapMac HyKTara — HNEPIOJIAHUHT ¢doxycaapuraua — 6y Ja1-
rad Macopuiap aiiMp4acH ¥3rapac MHUKIOP 6yaub, 2 a ra

TeHI AUP.
doxycaap opaculard wmacopa FF, =2¢ (2. 24- yuszwua).
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14 .
2
/ O

X

9 AN 4 "
I~
i
2.24- quama

[unepSoianunr 3Hr cOAAa TEHIVIAMACH

x2 — y2 _

T =1 (40)
KYypunHuIra 3ra, 6yHaa

b* = ¢* — a’. (41)
I'unep6osanuur xakukuit spuM Yxu a@; |a|=| OA,| = |0A,,

MaBXyM fApuM YKH b; runepGosanunr Qoxycsapu: Fy(c; 0),
Fy(—¢; 0), Gynnan

=y L (42)

["unepGoJanHur:

9KCLLEHTPHCHTETH
e=-fz— (e> 1, uyHkH ¢ > a); 43)

aCHMTNITOTA/lapH .

y=+2x o (44)

LUPeKTPUCANapH
xX=4 = (45)

dopmynatap GulaH aHUKJaHaAH. [HNepGOJaHHHT HMXTHEPHK
M (x; y) nykTaculad ¢okycaaparaya Gyarad macogpa

ri=lex+al, r,=lex—al (46)
¢opmydanap épaamuna TOMWIANH.
69
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< ;

% 2

2.25- Yyn3Ma 2.26- yusma

Slpuv YKaapu Tenr (2 =0b) 6yaran runepSona mewe
momoran 2unepldosa pefuaafu Ba
x*—yr=q? 47
¢dop4yaa OuiaH UpOAANAHATH,
lunepSonanmur (x;; y,) HyKracu1au yTxaswiran VpuHMa-
HHHT TEHIVIAMACH:
' XX W
= — =1L (48)
llapaboaa re6, wynnaih HyKTaJepHHHT reoMeTpux yp-
HHTA aHTMAALNKH, YJA9PHUBI Xap GHpHiay Yy3rapuac Gup HYK-
Taraya — napaGoJIZHUHT  (HOKYCHraua — Ba  y3rapMac TYrpu
UM3HKKA4Ya — Napa0OoJaHuHI JMPeKTPHCACHraua — GyJraH Ma-
cotpanap y3apo tenranp. Koopauwatanap Goummaax ytu6 Ox
YKHra CHMMETPHK OyJarad napaGona TeHrJamacu (2. 25- yus-
Ma):

y? = 2px. (49)

ﬂnpempucé TeHIIAMACH:
X=—=. (50)
(49) ¢dopmyna Owran kypcaruiran napaona (Goxycu:

P
F(%,0).

INapaGosannur M (x; y) myxTacususr oxan pannycy
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r=x- —g— 63))

dopMynia 6uIaH TONHUJIALH.

Arap napaGosa koopauHaTanap GoiwuiaH YTHO Oy yKura
HUCOGATaH CUMMeTpHK 6y/ca (2.26- uudma), y XxoJjla napa-
60212 TeHrJamacu:

x* = 2py, (52)
JHPEKTPHCACH: -

¢doxycH F(O; EP—) HyxTaza, M (X; y) HYKTaCHHHHT poKal
panuycH
r=y-+ —f;- (54)

¢opuyaa épravuia anuKJaHaLH.
(49) Ba (52) mapabonmanap yuyH yJapHuHT (X, ¥;) HYKTa-
CHla YTKa3WIraH ypUHMA TEHrJIaMacH MOC paBHIILA

Yy =px-+x) Ba xx;, =p(y-+y,) (59)

¢dopvynatap GHaad upoaataHaTH. :

I-mucoJ. Bepunran 4x2—9y?2=36 runepGoONaHHHT SIPUM
YKJ1apH, (GOKYCHAPHHHHT KOODIMHATANAPHHH BA IKCLEHTPHCH-
TETHHH TOIIHHT.

/. Depuiran runepfoJia TeHrJAMACHHH KaHOHHK KVpH-
HHnIra Kedarupamu3. DYHHHI yuyH TeHrJaMaHHHT Xap HKKH
TOMOFHHH 36 ra Gyaamus:

axt gy Xy
2 __ 2 __ S e e = [ Y =
W=y =3= g5 — gy =l=g —r=1=
S
=> 3: 22_1

Xocua 6yaran teHrnamand (40) ¢opaya OGWTH  COMHW-
Tipcak, @ ==3, b=2 sxaHmurn KYPHHAHG TypudAH. IHIH
(42) ¢opmymanad ¢oiaamaHud runep6on1  GOKYCIaPHHHHT
KOOPAHHATAIADHHU TOMNAMH3:

c=Val+P=vVFL2=y9+4=y13.
F (V13,0 F(—V13, 0.
I'mnep6osa sKCUEHTPHCUTETHHH TOMHW YuyH (43) dopmy:
VB, VD
3 - T3

- 4
Nlajan QolnanaHamMu3: & = — = e
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IHyHaalt xuau6:

a=3,b=2 F,( 150, F,(— V1% 0) sa e =X 4
2-mucoa. Pokycaapu opacuiaru Mmacopa 2¢ =38, yu-
aru opaculard Macoga 2a = 6 Gysran runepGONaHHHT KaHO-
HK TEHIJIAMAaCHHHM TY3HHT.
A. Macananuur waprura kipa:

20 = 8> c;%=>c=4,

2a=6=>a=—g=>a=3.

lunepGosianuur TeHrJaMacHHu Tysuw yuyH MaBXyM ApHM
KH b Hu TonMin Kepak. Bymuur yuyn (41) ¢opmymanan
oli1alaHaMus:

=+ == —? =432 =1§—9 =5,

Ouau (40) dopmynara acocaH runepGOMAHMHT KAHOHUK
TeHTJIaMacH

x2 y2

7 5 =1 .
éku

X2 y? 1

9 75

KYpuHHIIAA GYaanu. A
1
3-MHCOM. y = — X* napa6osia (OKYCHHMHN KOOpIHHATA-

JAPHHH TOTHMHT Ba JMPEKTPHCACHHHHT TEHIJIAMaCHHH TY3HHT,
/. Depuaran napaGo/ia TeHr/aaMacHHH KaHOHUK KYPHHHLI-
ra KeaTupud €3aMus:

y =71‘x2=> x? =4y,
By Tearsamann (52) ¢popmyaa Gusan COJIHIL THPCAK
p=4=>p=2 .

SKaHJ/MIH KeMMG uuKaau. llapaGosia QMPeKTPUCACHHUHI TeHT-
namacH (53) ¢opMyJara acocad

2
y=—f=—5=—1 y=—I
6y/anu. IMapaGoaa ¢poKyCHHHHT KoopauHaraJapu
F(0; 2) exn F(0; 1). A

72
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4-mucon. dPoxycu (6; 0) HykTala Oyaran mnapaGona-
HUHI KaHOEH ¢ TeHIJIAMACHHH TY3UHT.

A. (50) dopmynara acqcan mnapaGona ¢okycu F(6; 0),
S'BHH

—6=>p=12.

[MapaGoaanuir tonuarad napameTpusd (49) (popwynara Kyi-
caK: )
¥y =2px =2-12x = 24x. y? = 24x

KeMM6 uYHKanu. A

5-MHuCcOa. y? = 8x napaboJia AUPEKTPUCACHHHHI TEHIJA-
MaCHMHH TY3UHF.

A . Bepunran napaGosia Tenrsiamacunu (49) TeHrmama G-
JaH COJIMIUTHPCAK, 2p = 8=> p = 4 3KaHJMI{ paBllaH.

(50) ¢opmynara acocan napa6o/a AHPEKTPHCACHHMHT TEHT-

4

JamacH -—~—g4=—7=—2; X =—2 oymanu. A

.. 90. Bepunran 9x? — 25y% = 225 napaGoJaHHHT XaKH-
KHil Ba MaBXYM VKJADHHHAT y3YHJHMKJIADHHH, QOKYCIAPHHHHT
KOOPAHHATAMAPHHY Ba 3KCLEHTPUCHTETHHH TOIMHI,

JKaso6. 2a =10, 2b=6, F,(v 34, 0), F,(—V/ 3%, 0)

pa e = V3
-

91. doxycmapy opacuiarn Macoba 241 ra Ba Xaku-
kuid Yxku 10 ra TedAr G6yJraH runepooONIAHUHI TEHIVIAMACHHH
TY3HHT.

yfz

JKaso6. w T iE = 1.

92. TunepSonanunr xakukuit Yku 2@ = 10, 3KCLEHTPHUCH-
TeTH € = 1,4 6y.nca YHUHT TEHIVIAMaCHHH TYS3HHT.

JKasob. 2”4 = 1. )

93. Beppmrau x* —4y? =20 runepGOMIHUHT aCHMIITOT a-
JIADHHHHT TEHIJIAMAIAPHHM TONHHT,

asob. y = + —-l2-x

94. dokycaapu (0; 3) Ba (0; —3), acuvnToTalapu y =

= 4 2X OyJraH runepSOJNaHUHT TEHIJIaMacHHH Ty3HHT.

JKaso6. oy* — 20x% = 36.

95. Kyiinaaru napaGosialapHUHT (OKYCHHH Ba RHPeKTPH-
CaCHHH TOINMHT. ,

Q) yi4+x=0; 6)3x—y*=0

JKasob. a) (—4: 0), x =13 6) (% 0), -x = _3.
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96. Yun xoopauHatanap Gowmmnaa 6ysran mapaGoJanap-
HHHT KYHMIarn AHPeKTpHCcalapH GepHIraH:

a)y=3;, 6)y=—2; B)x=4

[1apaGosianap TeHriaMacHHH Ty3HHT.

/Kaso0. a) x* =+—12y; 6) x?=8y; B) y?= —I16x.

97. ®okycn (4; 0) Ba nmupexTpHCcacH X = — 2 6yJran
napaGoJia TeHIJIaMacHHH Ty3HHT.

JKasob. y* = 12(x — 1).

98. A(3; 1) Hykranan Ba x—1=0 TYFPU uH3HKAaH
6apaBap y3OKJHMKAA OYJraH HyKTaJapHHHT reOMEeTPHK  YPHH
Ba TEHIVIAMACHHH TOIHHT.

/Kaso6. (y — 1)? =4 (x — 2).

99. Yuu xoopaumaranap Gowuna érram, Oy VKKa HHC-
GaTaH cuMMETpHK 6yamG, A (4; 2) HyKTazaH YyTyBUM napa-
60Ma TeHrJaMaCHHH TY3HHT.

JKaso6. x* — 8y = 0.3

12-§. KoopauHaTanapuu aimMaimtHpuor.
Koopaunatanap Gownun napamien KYYHPHII Ba GypHII

x Oy TYFpH GypyaksH meKapT KOOPLHHATaNap CHCTEMacH-
la xoopauHaranapu (x; y) 6yaran M myxTa Gepunrau 6yJ-
CHH. Arap 6y KOODAMHATaNap CHCTEMACHHHHL - GOLIMHH
O, (a; b) ByKrara, VxaapunH 3ca x0Oy ra Moc paBHmIza
napanesn 6yaran XO,V cucremara kyjumpcax, M HYKTaHHHT
SIHTH CACTEMAJard KOOPAHHaTalapH (2.27- yn3ma)

v Té’
o &__?\M
|
]
21
L
[ . ; X J
.
e | |
I 1 1 X
. ]
2.27- yH3Ma 2.28- yu3ma
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=X+a, . X=x—a,
=Y4+b M y_y_p (56)
¢opvynanap 6unan auugAaHand. xOy KOOpAUHATaMNap CHCTe-
macuia M (x; y) HyKkra Gepanran 6yJaca, 6y cucreMann O
HYKTa aTpopuaa o Oypiakka OypHII HATHKACHIA XOCHI
6yaran XOY cucrevana M HYKTaHHHT KOOPJUHATANapH
(2.28- un3ma)

X = X cosz — Vsina, X = xcosx + ysina,

y = Ycosz + Xsine KM ¥ =y cosx — xsina (57)

(opvysa GUIaH TONWMAILH.

lI-Mucon. Koopaunaramapu (3; 5) 6yarau M Hykra
6epunrad. Arap xoopaunaramp O6owu O, (-2; 3) HyKTara
napamien kyuupunran G6yJjaca, M HYKTAHHHT KOOpAHHaTa-
JIADHHH TOMMHT.

A. MacanaHuar maprtdra kypa:

x=3, y=5, a=—2 Ba b=3.
(56) ¢opmymara acocau:
X=3—-(—2)= X=3+2=> X=25;

Hevax, xoopautaramp Gowu O, (— 2; 3) HykTana G6yJarad
SHFH  cucteMaga M HYKT4HHHT KoopAuHartadapu (5; 2)
SKaH. A

2-mucou. Koopaunaranapu (4; —6) Gyirau M HyKTa-
HHAT KOOpAHHaTa YKJIIPHHU KOOpAuHATaNap O0WH aTpopuia
90° Gypuin HaTMKaCHia XOCHA OGYJraH SsIHCH CHCTemalarH
KOOpAHHATANAPHHH TOLHAT.

/. Macamasuur miaprira xypa:

x=4 y=—6 Ba a=90°

(57) ¢opmynara acocan:
X=4-c0s90° 4 (—6)s5in90°=> X=4.-0—6-1= X = — 6;
Y=—6-c0s90° — 4s5in 90°=> V' = — 6-0 — 4.1 = V' =—4,

Hevak, M HyKTauwdr SIHCM CHCTEMaZard KOODP1HHATANApH
(—6; —4) skan. A

3-Mucoa. Bepwriran x? 4-y? —4x 4 6y — 68 =0 aii-
JIaHA MapKAa3WHH SIHTH KOOPIHHATANAP CUITeMaCUHHHT GOLIH

Aed KapaG aillaHa TEHJAMACHHH CO1l1a KYDPAHMMIA KeJTHd-
PHHT.

.. Depunarad altaHa TEeHrJIIMACHHH HOPMal KYPHHUII 1A
€3amu3: :
(x—2)"+(y +3)" = 8l.
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ByHnaan afinaHa MapKasHHHHT KOODAMHATAMAPH, S'BHH SIHIH
CHCTEMaHHHT KOOpAMHATaNap GowH (2; —3) 3KauJIuru pas-
wan. lemax, @ =2, b= — 3. '

(56) dopMymanan ¢oiinanaHud

X=x—2
VY=y—(=3=Y=y+3

JIAPHH XOCHWI KWILHK. By kuiiMat/apHu alilaHa TeHrJamacura
Kyiicak, X*+- V2 =81 xaqcun 6ynaiu. A

4-mucoda. Koopaunatanapu (—2; 4) 6ysaran M HyxTa-
HUHr KOOpIAHMHATA YKJapHHH KOOp, HHATalzép OGOWH aTpoduia
45° OypHin HATHXKacHla XOCHA OYJraH sHIH CHCTeMajar
KOODP/JHHATalaPHHH TONHYT.

A. Macananruar maprura Kypa:

X=—2, y=4 Ba a=45°

(57) dopMynanan GoizanaHus KyHHAATHIZPHH TOMNAMHS:

X = —2c0s45° + 4sin45°=> X = —2 ]—;Z + 4V—2§—=>
= X=—V2+4+2y2=X=y2

Y = 4.c0s45° — (—2)sind5°=> ¥ =4 VTQ_+ '21/~22——=>

=YV =2Y24+yY2=¥V=3y2.
Ilemak, M HyKTaHHHr fHIH CHCTEMajlard KOODAHHATA-
Japu (' 2, 3y 2) sxan. A
S-MucoJ. Eepunran y = x? + 6x - 7 5rpu uM3HK TeHr-
JIaMaCHHH COAJa KYPUHHLITA KENTHDHHI Ba TDa(UrHHH SICAHT.
A. Eepuniran srpu uM3uyK TeHIVIAMACHHMHT YHI TOMOHH-
J4rd KBaJIpaT yuxaajdaH TyJa KBajpaT ampaTaMus:

YV=x'+6x4+7=y=x*+2.3x+9—-9+7=>
= y=(x—37—2=>y+42=(x-3)

y+2=Y, .

XxX+3=X

ne6é osncak, Y = X* xocun Gynanu.

By Tenrsama, yuu surm koopauHaTajap CHCTEMAacH GOLIH-
han yrysunm Ba OY {KKa HuCOGaTaH CUMMETPHK GyJras -
napaboJ/ia TeHrJamMacHIHp.

OHIH SIHTH CHCTEMaHHHT KOODIMHATAakap GOIIMHH TOma-
MH3. SIHI'M KOOp/AHHATAJap CHCTEMAaCHJa KOOPAMHATANED GOLIH
X=0, V=0. ,
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Hewmak, (56) ¢opmynara yh g
acocaH: ‘ g

X=x+3 Ba Y=y+2 [~~~
O=y+2 = y=-—2

Wynnat - kw6, sHrH
KOOpAWHATa/Map CHCTEMacH-
HHHI KOOpauHaragap OOLIH
O, (—-3; —2) uyKrala 3KaH
(2.29- yu3ma). A

. 100. Koopaunarasna-
pu (—4; —7) 6yaran M
HyKTa Gepuiran. Arap Koop-
nudaranap Gowu O,(3; — 5)
HyKTara napasies KYyuupuaI-
rad 6ynaca, M HyKTaHuHr —1_
KOODAHHATAJIAPUHH TOIMHUHT. i !

JKaso6. (—7; 12). ! l 4

" 101. Koopaunaranapu :
(4; 5) 6ynran M HyxTa Ge-
puirad. Arap KOOpPAHHATA-
Jap Gown Oy(l; 2) HyKrTara
Napa/ies kyyupuirad 6yiaca, M HyKTaHUHT KOOpAHHaTala-
PHHH TONMHHr Ba SICAHT.

Hasob. (3; 3).

102, Koopauuaramap Gowm O,(3; 4) HyxTara napamien
Kyuupwiranaa A HyKTaHHHr KoopauHaTalapu (—6; —11)
Oynau. M HyKTaHHHI 3CKH KOODAHHATAIADHHH TOMHHI.

HKasob. (-3; —7).

103. Bepuaran x% 4 y* — 2x 4 4y — 31 =0 afinana map-
Ka3HHH SIHMM  KOOPIMHATANAD CHCTEMACHHHHT GOWH /Je6
Kapa6, aii/laHa TeHIVIAMACHHH COJ1Ma KYPUHMIITA KEJITHDHHT,

Hagob. X+ V? =9, .

104. Bepurran x? 4 y? 4-6x — 12y + 36 =0 aiinana
MapKasHHU SHIH KOODAMHATANAD CHCTEMACHHHAr OOWH . Jed
Kapal, afi1aHa TEHr/IAMACHHH COJ1AA KYPUHHMINTA KEJITHPHHT
Ba SAHMM cucreMa GOUIMHUHT KOOPAHHATANADHHHM aHUKJAHT,

Kasob. (—3; 6), X?+ V*=3%

105. Bepuwiran y = x? 44X 45 5rpd UHM3UKHUHI TeHTr-

JaMacHHM CO1/Ja KYPHUHHWITA KEITHDAHT Ba TPApUCHHM SICAHT.
Kasob, x = -2 y=1, ¥V =X

106. Bepunran 2x — 4y 4+ 3 = 0 TyFpH 4M3HK TEHIMama-
77
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cu koopamHaranap 6owm (0; 1) HykTara Kyuraiaa Kaupai
y3rapaiu?

Jasob. 2X —4Y + 1=0.

107. Koopansartanapu (4; 6) 6y/iran M HyKTaHMHT Koop-
AMHaTalap YKHHM KOOpJMHaTajap Comwu atpoguaa 45° 6y-
PHII HaTHXKachda XOCHI OynraH sHTH CHCTeMajard KOOpaH-
HaTallapuHd TONMHT.

JKaso6. (5v'2; V' 2).

108. KoopauHaTajap yKuHH KOOpAHHATalap GOIUH aTpo-
¢una 90° Oypuil HaTHKACHAA XOCHA Gyarad M HyxTaHuHT
KoopauHatanapd (5; 3) ra TeHr. M HYKTaHUHI 3CKH CHCTe-
Majard KOOPAHHATANAPHHA TONHMHI.

aso6. (—3; 5). A

13-§. Kyr0 koopamHaTalzap cucTeMacH.
T{Fpun OypuaxkiJu KOOPAHHATaNap CHCTEMaCH Ba KyTO
KCOpIHHATANAP CHCTEMACH oOpacHAard GOFJaHMIN

y KyT6 xoopiunaramap cuc-
TEMACHHHUHT aCOCHH 3JIeMeHT/a-
PH HYKTa Ba YH/JaH YHKYBYH
___________ 2 M Hyp, fbHH KyT6 O Ba KyTG
| yxu Ox nan uGopatimp.
| M HYKTaHHHT TEKHCJHKAA-
J TH YpHH Oy HYKTaHHHI KyTG6-
i r (¢ JaH GysraH Macogacu — paau-
: YC-BEKTOPH I Ba paaHyC-BeK-
| TOPHHHT KYTO VKM GuJaH Taui-
: KHI 3TraH KyT6 Oypuard ¢
6uilaH aHHKJaHaOU.
Arap KyTGHH KOOPOUHQ-
9.30- un3Ma maaap Oowu ne6 Ba Kyt
yKuHu aca alcyuccarap Yxu
ne6 xalys Kwicak, M HyKTaHHHI KyTG KOOpPIHHATalapH
(r, ¢) Ba Yma HyxTaHuHr TYFpu Gypuaxksu Jlexkapr KOOpAH-
HaTanapu (x; y) opacujard GOFJaHHII KyHHAArd ¢popMyJamap
6uian nponanavann (2.30- un3ma):

=rcosy, y=rsing, (58)
r=yX 1y, ¢=arcigL. (59)
By epaa (2.30- uuama) O — Ky16. Ox — KyT6 jKu, r — pa-

AMYyC-BeKTOp, ¢ — M HyKTaHuHr KyT6 6ypuaru.
l-mucon. Kyr6 koopauHaranapn  Gujan  Gepwiara
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A(4; %) HYKTaHHHT TYFPH OYPUaKIH KOOPAHHATANAPHHH TO-

nuar, Bynna a6cuuccanap yxuHH KYTO YKH, KOOpAHHATaJap
6ownnd KyT6 ned xapaur.

T
A. Macananunr waptuian r=4, ¢ = & 9KaWHMrd paBLuaH.

(58) dopmynanan ¢oiinanaHub, HYKTaHHHT TYFPH GypuaxJu
KOODAHHATA/NIaPHHH TONAMH3:

x=4-cos-’-é-=a>x=4-c0530°=> x'=4K23—.=>x=21/3—;

y =4-sin-§—=> y=4-5in30°=> y = 4. —; =y =2,

Jemaxk, A HYKTaHHHT TYFpH 6ypanJm KOOpPAHHATA/MAPH
(2 V'3; 2) skau. A
2-mucoa, Tyrpu Gypuakiu Koopﬂ,uﬂaranap cucreMacu/ia
(3; 4) xoopauHaranapu 6uiaaH OepuiraH A HYKTaHHHT KYTG
KOOD/J¥HATaJapUHH TOIHHT,
A. Busra x = 3 Ba y =4 Gepuiras.
(59) dopmynanan ¢oilanaHHG HYKTaHHHT KYT6 KOOp-
JHHATANAPHHH TOTAMHU3:
r=yV3@F&l=>r=9yY9+16=>r=y25=r=5;
4 4 o
tp=arctg—=>tgw=-—.=> o =~ 52°,
[lynnafi xwm6, A HyKTaHMHT KyTO6 KOODAHHATAlIapy
(5; 52) skan. A _
. 109. Kyt6 xoopaxHaTalapy GWIaH Gepuiras

Als3), B(z3) cl&f) Dl —3F)

E(4 F) sa F(8 —F)
HYKTaTapHUHT TprH 6ypanJm KoopﬂmIaTaJIapHHH TOMHHT.

Bynna aGcuuccanap yxund xyT6 YKH, KOOpAMHATaMap GOILH-
HH KyT6 1e6 KapaHr.

JKaeo6. A(0; 5), B(l; V3), CBV?Z 3vY2),
DW/'3 —1), E(—2v2; 2V 2), F(4; —4/'3).
110. Tyrpu Gypuakiu KOODAMHATANADH OuMaH GepUiIra
A(—4; 3), B(—4; —3), C(30), D(©; 5, EWF: 2,
F(3; ¥'7) uyxranapsunr KyT6 KOOplIHHaTaJIapHHH TOTHHT.
M asob. A(5, arctg4), B(S; arctg = ). C(3; 0),

D(5; ;—), E(3; arctg%), F(4 arctg V7) |

79

www.ziyouz.com kutubxonasi



111505

BEKTOPJIAP AJITEBPACH 3JIEMEHTJIAPH BA
®A30JAT' AHAJIMTUK FEOMETPHS

1- §. BekTopaap

I. Acocuit rymynyvanaap. Ckaaap Muxaopaap 6unan
O6Hp KaTopia LIYHAaH MHKAOPAap XaM OOpKH, yJap V3sapu-
HUHT COH KufivaT/iapu OW/IaH TyJa aHUKJaHMalHay; YJapPHUHT
TV/Ma aHUKJaBUILN YUuyH COH Ku#MaT/apu 6MJaH €HP Karopia
HyHa/mwapy xaM Oepusirad OyymiuM Kepak. MacanaH, xara-
KaT, Ky4, Te3/MK, Te3JaHum Ka6H MHUKJAOpAap IwwyJjap XKyM-
Jacuaanaup. TYFpu uusukna oAAuii xecMa OuJaH 6HP Karop-
" la dyHaazan KecMa, sibHH OHP Y4HM YHHUHI' OOIIM, MKKHHYH
VUM 3Ca OXHPH XHCOONaHraH KecMa Kapanazu. Bynnpall kecma
sexmop nednnanu. BekTOpHH TaPTHOJaHTaH HUKKH HYKTA
anuKmaiian. Onauii KecMala 5Ca aHUKJOBUYM HYKTajep TeHT
XYKYKIH OY/inb TapPTHOHHHT aXaMMATH AYK.

Bommanruy HyKTacu A
4 = 3 BAa OXHPTH HYKTacH B 6§

—_—

raH BekTOp AB &ku KHUCKa-

3.1~ uu3ma ya a4 wakjaga €3unaiu.

Iynnait xumuG, eexmop

MUKOOD TeOMETPHK YCy/dda MablyM Y3YHIHKAArH Ba aHMK
HyHaMmmaarn kecma €paamuaa TacBHpaaHaiH (3. 1- un3ma).

~ Bexroprunr (Gepuiran MacwtaGiar) Y3YHJAHTH YHHHT

— >

MO0y s ne6 arananu Ba |AB|=|a|=a kypusnwia Genruna-
Haid. MOAy/ M HOJra TEHI BEKTOD HO.6 6EKMOp, MOLYJH
6upra TeHr OyJsran BeKTOp Gupaux sexmop pednnany. Houb
BEKTOPHHHT HYHATMIIM aHWKJaHMaraH O6V.Jaaan. Bektopnap
€rraH TYFpH uM3HKJAp ¥3apo napaasea (€KH yCcTMa-yCT
Tylran) OyJca, yJnap Koasuxeap 8eKkmopaap AeHunain.

Arap HKKH BEKTOP KyHuJaru wiapT/iapHH KaHOAaTJaHTHpCa:

1) y3yHnuksaapu Teur Gy.ca;

2) yJaap -xoJuHHeap 6V.ica;
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3) #yHamIapy 6up xui 6y -
ca, ynap TeHr 1e0 XHCOG6JaHaiM.
Macanan, ABCD kpaapaTHUHT
(3.2- un3Ma) TOMOHMApH 6HJIaH

ycma yCT Tymyslm TypTTa AB

BC CD Ba DA BEKTOD Opacuaa
HKKUTA Oup- GHpHra TeHI BEKTOP
iyK. DBup rexucymxna €rran éxu
61p TEKUCIHKKA Mapanyesa 6yJraH
BEKTOPJIap KOMAAAHAD 8EKMOP-
Aap lelinmany.

2. Bextopun kywumw Ba »
anyu puu. Hxku a Ba b BexTOD- " 3.9- un3Ma
HH KYmim yuyH ,yubypuak Kou-
na* cunan (3.3-uusma) €xu »T12paslyiesIorpamm KOouJa“ CHAaH

- -

(3. 4- unama) dolnananunaan. ¢ = @ + b BEKTOPHHHT MOAY-
Ju Kyhujaaru ¢opmyaa épaamua TOTHIALH:

=/ G4+ 20 cos @, 5.

3.3 -ynama 3.4- YyHu3Ma

r
-

3.5- uu3ma

6—199 8t
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Bup Heya BekTOp HMFHHAMCHHH sicall yuYyH MXTHEpHiA
HYKTalaH OuUPHHYH KVIDWIYBYMra TEHI BEKTOD sicaiimus,
OUPHHYM KYLIMIYBUHHHHT OXHPHIAH HKKHHYH K Y LMy BUHHH
scaliMU3, MKKHHYMCHHHHT OXHDHIAH YUVHUHM  KYLWIHITYBYHHHE
fcailMu3 Ba WyHra yxmaw. bBupuHuyu KYywuwiysBud BexTOp-
HUHT GOIUMHH OXHPrH BEKTODHHMHT Yyuu GHJIaH TyTAlTHPYBUH
BEKTOp— 6epAJ1raH sexkmopaap fGurunducy 6ynanu. Bysaan
BEKTOP/apHH KYIIHII KOMMY TATHBJHK Ba aCCOL Ha-
THBJIMK XOCCalapura 3ra 3KaHu Keau6 uuxaad. Dup HeuTa
BEKTOP HHMFHHAHMCHHH siCalll YYyyH vq6ypqax< KOHJacH yMyM-
Jrammpmué I(ynéypqax xomacn xocpm KwiHHaAu (3. 5-

YyH3Ma): AB+BC—;—CD+DE—}-EF—AF

Arap Kyuwiysuu BEKTOPJIap/IaH OXHPTHCHHHHT y4H Ou-
PHHUMCHHHHT OOLINra TYFPH KeMHO KOJC4, HMFHHAHM BEKTOp-
HHHT ySYHJHTH HOJITA TeHr OYiaqd. Y3yHaurn Oup Xun,
JIEKUH HYHaMHIIApH KapPaMma-Kapiud GYJraH MKKH BEeKTOPHHHT
AUFMHIMCH XaM HoJIra TeHraup (3. 6- uusma):

AB+BA=O.

_> > 4 o

@+b =0 wapTHH KaHOAT/IAHTHPraH @ Bab BeKTOPNap TEHT

KapaMa-KapuH BeKTOpJap Aedunald Ba @ ra TEHT Kapama-
—>

KapIuM BeKTOP—a OuJaH Oesruiasaiu.

By rabpudnan (3.6- yuzma) ymby

—_— —_— - - -
AB=—BA, a+(—a)=0

-> ->
TEHIVIHKJIap Xocun Oynaanm. Hikura uxtuépuit a Ba b BeK-
—

TOPHUHT aunpmacn ne6 mynaa#t ¢ BeKTOPI‘a aliTHIauKH, ¢
BEKTOp Gunan b BEKTOPHHHT HHFHHIHCH @ ra Tenr 6y.1anu
(3.7~ un3ma).

8 8

A A
3.6- un3ma 3.7- uu3mMa

€2

www.ziyouz.com kutubxonasi



3. Bextopuu ckanapra (coura) KynanTanm.

a BeKTOp Ba h5£0 cxansp (cou) 6epuJ1raH 6y icuH. a sex-
mopHu A ckaaapea rcynaumznacu neb, KyHuaard mapriaap-
HH KaHOAT/IAHTHPAIHTaH b BEKTOPra alkTHIaau:

1) arap A>0 6yJ1ca s BEKTOP 3 BEKTOp Guian 6up XHT

HyHaJmLuna (anGatra a#:O na), arap A<0 6yaca, KapaMa-
Kapix HyHaJmmaa 6ynanu;

2) b BEKTODHHHI MOZyJIH |b|—|k| |a| ra TeHr. .

By xynafirma oaarna b=ta Kypuruoiia €sunand. Bek-

TOPHM CKa/lspra KymalTHpHIl TabpuduiaH €eBOCHTA KYiu-
Jaru xoccanaap KeJIPI6 YHKaJH:

1) uxruépuit a BEKTOP yuyH | 0- a a
2) nxmepnn? COH YuYyH A- 0= 0

3) 4 Ba la BekTOpaap (540, a ;éO) KOJIJIHHEZP BEKTOP-
Jlapayp;

4) arap Z Ba FBeKToerap 6up- 6upnra 1 KOJUTHHeap Ba a q&_(;

6ynca, wyHAail A COH MaBxKyaKH, b=la 6Vnanu Ba 6yHna
KOJITHHeap 6ym4araH BEKTOPJIZPHHHI HHCOAaTH XakHAa Cy3-
JIALTHHHT MabHOCH HYK.

4) BextopaapHuHT npoexkuusanapu. Texucamxaa
—> . —>
@ BeKkTop [ YK OunaH ¢ Gypuak TalIKHT STCHH, Y Xo11a a
HHHr Oy VKnarm oprorosan NPOEKLHACH FIpa ]al cose
6yna1114 (3. 8- uuama). Bnp Heua BeKTOpP HHFUHAMCHHHUHT GHpOP

yKAard MPOeKUMACH KYIHNYyBUH BEKTOPJap NpPOEKLHs/IapH-
HHHT FHFUHJMCHTA TEHT:

[1p, (@-+b-+¢) =TIp,a+Tpp-+Ip;e.

3.8- yu3ma 3.9- yu3Mma
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1- Mucon. ABC yubypuakia myniait O HyKTa TONHHT-

—  —> — :
k4, OA+OB+0C=0 6yacuu,
A. A ABC naru O HyKTa Macana WapTHHH KaHOATIaHTHPCHH
(3. 9- uusma).
—_— —_—

Bup yuu O nykrana, romonnapy OB Ba OC BexTOpaap-
nan ubopar OBNC napanjenorpaMmuy sicaiivus. By napad-
JieJIorpaMMal KYHHJAru/iapHy €3a o/laMu3:

P S S—— —_—
OC-+0OB=0N, -
— — — —— —_— —
ON=0D+DN=20D, uyuku OD=DN.
—_— — — = —3
OA+ON=0A+ 0B+ 0C=0 6ymumu yuyH
—_— —_— — —_— —
OA=—ON=-20D &ku AO=20D 6yaumn kepax.
—_— - — — 1 —>
AD=AO+OD 6§arauu yuyH OD=— AD 6ynamu.
— — -—
Wynnait kum6, OA+OB-+O0C=0 6ymun yuyn O

HyKTa AABC MeluaH/TapH KeCHIITaH HYKTa OVJHIM Kepak
3KaH. A -

O. 1. ; Ba 3 BEKTOP Opacuiard Oypuak 30° 6yJca, 714—_!;

-

Ba @—b BEKTOPJapHH siCaHl.
2. Ky#uaaru BeKTODJaPHHHT y3YHJ/HMKJIAPH GEpHJraH:

|;|=135 l_{’l=19i |Z+Bl=24. IZ—g] HU XHCOGMaHT.
JHasob. la—b|=22.

—_— — - ing
3. ABC yuGypuaxkia AB=m; AC=n 3KaHMUrd Mablym
6ysca, KyHHaark BEKTODPJAPHH SICAHT:
— > - > - >

1) m—2!—n; 2) m-;n; 3) n-2—m; 4) _m—2}—

—
n

4. a Ba b BexTOpiapra sicairal  NapaJJIeNIOrpaMMIaH
¢oinatanu6 KyHiuaars afiHusi TVIaDHHET TYFPWIMTHHH uYH3Maja
TEeKLIHMPHHT: '

) (a+b)+(a—b) = 2a; 2) a-+(b—a)=b;

3) a-;b+g=a-2i—b;
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_> -

5. Tenr €mm ABCD TpaneuusHuHr nacTkd acocn AB=aq,
5 -

€ Tomonn AD=b Ba yJap opacuparu Gypuaru A=§— 6epui-

rad. TpaneuUHSHUHT KOJraH TOMOHJADH Ba AMArOHAMIADHHH

TAallKUT 3TYBYH BEKTOPMaDHH @ Ba b BexTOpMap 6YiiHua
€3uHr.

JKaso6. EZ‘:—;E “b; Eb=b:a 2;
=% _a—b> ~ —x -
AC=7a+b; bD=—a+b,

6y epaa a, b moc paBumga @, b BEKTOPIapHHHT Y3YHJHKTa-
punu Guagupasd. N

2- §. dazonaru Tyrpu Oypyakau [Hdekapr KOoopIuHaTa-
Jap CHCTeMacH

l. Acocnit rymyHnuaaap. Pasomaru TYepu 6ypuak-
an JlexapT KOOpAMHATalap CHCTeMacH MaciuiTaé OMpUry
xamfa O HyKTalla KECHWYBYM ¥3ap0 NeEPNeHmKyasp yura
YKHUHT Cepumumin CHJIaH TYJa aHUKJIaHAfH; VKJIapRaH GUpHH-
gncuan  abcyuccarap (OX), HKKHHYHCHHH opounamaap
(Oy), yuununcusn annaukamaaap (0z) yxu, O HykTa 5ca
koopdunamaaap Oowy Jjeénnamu. Xap Gup VKIa MycGaT
HyHanMW Ba y3YHIMK CHPMHIH (MaciuTaG GUPJMrH) Tanaad
omHaiu. M HyKTaHHHT ¢a3ofard Basustu (3.10- yHu3Ma) 6y -
HYKTaUHHT. KOOPOUHQAMAAQPY JeG aTalyBuM yuTa COH GH-
JlaH aHUKJaHalH:

NM OA

abcyucca x= - =7 2
/
74 /}//
b4 /2 / } .
L
Iy AT T
fmm o .
P~ | /] 2 ¥
} ! / l
| g7 |
7 % / i
4T T T q X |
¥ vl y
3.10- un3ma 3.11- yusma
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PM OB

OpoURMA Y= ——==1,
QM ocC
annauKama 2= —-i-_'l—,

6y epaa /—mMaciuitaG GUDJHTH.
By connapuusr xap Oupu M HyxTajgaH KOOpAMHATaslap
TEKUC/IMKJIaDHHHHT OHpHraua G6yJraH macodacd OWIAupalH.
Yuyana xoopauHaTa Tekucaurd (3.11- un3ma) ¢pa3oHu cak-
KHM3 KHcMra (OKTaHTsapra) G6yaamu. Typad OKTaHT/IapAa »xOH-
Jlalliray HyKTaJlap KOOpIMIaTalaPUHHHT HIIOpa/apd Ky Aaru
XKalBalja KeJTHPHJTaH:

l OxTanr
Koopaunara

l 1 I 11 v \' VI Vil Vil
Ab6cuucca l + - — + + - — +
Opzaunata l -+ I -+ l — — I + + — -
Annankara l -+ I + I + + l —_ l — _ —

Koopaunara tekucauk/aapufa €TraH HYKTaJapHHHT KOOp-
JuHaTallapuad OHpH HoJira TeHr OyJaiy; KOOpAMHATa YKJa-
pua €TraH HyKTaJlaDHHHT KOOPAHMHATANAPHAIH UKKHTACH HOMTA
TEHT; KOOpAMiaTaJap OOLIMHHMHI yuyaJa KOOPAMHATACH HOJra
TEHT LHP.

®dasomaru TYFpu OGypyaxIH ,[LexapT KOOpuHATalapH CHC-
TeMacy €pAaMua” yuTalaH KWIUG TapTHOJAHTaH XaKHKHil COH-
Jap TYIIaMH GMMlad (a3ofard HyKTandap opacuia y3:po Oup
KHAMAT/IH MOCJ/IHK YPHATUNALH.

1- Mmucoa. A (—3; 5; 1) HyKTanu scaur.

A. Ox yxuuHr MaHduit #y-

z Af357)  HaJMUIM TOMOHHMAA Y4 MacmuTad
' oupaurura Teur OYJraH Kecma

’, axpaTavu3. By xecManuur yyu-

5 1 pan Oy YxKa napamien TYEpu
e —  um3mK §TKasuG, 6y TYFpM uH-
/ / 3HKAa Oeul MacCwiTal CHPJMTH-
1) £ ra TeHr 6yJ/raH KecMa OJIaMH3.
By kecMaHu OXHUPrH HyKTacu-
x nan Oz YKHUHT MycOar #yHa-
3.12- unama JHMIIH TOMOHHra napasien TyF-
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pu um3MK YyTka3ub, Oy TYFpH yM3MKAa GHpP macmTa® GHUPIH-
rura TeHr OyJaraH kecma axparamus (3.12- umsma). A HykKTa
[l oxTaHTAa KOWJAIITaH 3KaH. A

(J. 6. Y6y HyKTanapHu sICaHT:

A5, B @ —1; =2,
C (—5; 3, 4), D (1; 4; =3),
E(=3; 5 —1) F 0; 5 —2),
Q (=1, =3; 0), H(2; 0; —1), K (0; 0; 5),
L% =5 3
2. BexTOpPHHHT KoOpAMHaTaaapu Koopaunara
VKJIapUHUHT Xap OuPH yuyH 6upnuk BeKTODP (OPT) Jiap KHpH-
tamu3. Ox, Oy Ba Oz yxnapiaru GHPSHK BEKTOPJAPHH MOC

- -

paBuiifa £, j Ba k Jqap 6unan OGenrwmami KaGysn KULHATAH.

@ BEKTODHUHT KOOpAMHaTaiapu ne6 yuuar Ox, Oy, Oz
KOOPJIMHATa }“/xnapmxam NPOEKLHANEPH @, Ay, A, Ta alTHIa-

m Ba a {a, a, a,} K)”lpmmmna ésunagu. a BEKTOP {3
KOOPHHATAADH "pa acocuit opriap €plamMHia Ky#uzaruua
é3maau:

a=ax-i--a,-j+ak. ‘ (1)

Bynnam ai, a,j Ba a k BEKTOPJIAP @ BEKTOPHHHI KO-

opauHaTa YKAaPUAaTH KO unoueﬂma/zapu Iefiunaan; ynap —

TeruwsH KOOPIMHATA YKJapHTa KOJJIHHeap BeKTOPJApAHp —
-

JHaroHa/id @ BeKTOPAaH ubopar GYiaraH napasesenuneXHHHr
xnppanapu 6me6 xnamaT Knnaﬂn (3 13- uusma). (Ynsmazga

MA axz MB a/ Ba MC ak Iup.) Bexrtop ¥3 xoop-

JuHaTaaapH 6HJIaH Tyna aHUKJaHaAH, S'BHH TEHT BeKTOpJap-

HHHT MOC KOODAWHATATADH XaM ¥3apO TeHT Ba aKCHHYa.
Bounanruy HyKTacH KOOpHHaTa/ap 60umna Ba OXUPry

HyKTacH M (x; y; 2) HyKTaja Oyuran r= OM BeKTOp M -
HYKTaHHHT pajuyC-BEeKTOpH Helmnaiu (3. 14- t#3ma). by xoi-
Aa (1) ¢opmyaa

r=xit+yj+zk
KYpHHUIIra Kemaiw. Painyc-BeKTOPHHHI Y3YHJHTH (MOAYJIH

€KH KxooprMHaTajsap GowmgaH M (x; y; 2) HyKTaraua 6y.-
FaH Macoda) Kyiunarn ¢GopmysafaH TONHAaRH:

r=v X4yt 2. @
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My Y

3.13- unama 3.14- yn3ma
»
Bowauruy mygracu M, (x;; ¥,; 2;) Ba OXHDIH HYKTacH
- ———* - -

M, (x3 y,; 2) 6yaran a = MM, =r; —r, BEKTOPHHHT
(3.13- yn3ma) xKoopauHaTamapd KyH4QIrHia aHu(IaHanu:

a {x;—x; ¥:—Y1; 2221} 3)
Ba .
a=(x,—x1) i+(y.—Yy1) J+(z2—2))k. (4)
WKkn BekTOp WHFHHIMCH, aliupMacH Ba BEKTOPHHHT COHra
KynafitMacH yuyH KyHdaaruiap YpHHJIHAUD:

(@£b) {axkby a,+by; a,+b,},

>
da {lax; May; Ma,}; (Oy epaa A—cxansap MHKROD).
a {a, ay; a,}sa b {b,; by b, BexToprap ¥3apo KOLMM -
Heap G6Y/MMUIIMHMHT 32DYDHH Ba €TaP/AH LIapTH
M. Y Xomma @ =\b,; a,=kb;; a,=\b, 6§16, HKKH Bek-

TOPHHHI KOJIJMHEADMMK LUAPTH YJAapPHHHT KOOPAUHATaJjapH
opKanu

=pr=p (5)
KYPHHHWAA €3HMald. @ {ax; @,; @,} BEKTOPHHAT Y3YHJIMIH
- 2 2 2

a=lal= ‘/ax-i-ay—l—az (6)
topmyJia GHNaH aHHKJaHAAH.

88

www.ziyouz.com kutubxonasi



MM, BexTopnuur ysyHauru éxu Gapubup M, (x,, v,, 2y)
Ba M, (X;; y,; 2,) HyKTalap opacuiard Macoda

MM =IMM =Y =) F =y + (=2l (7)

¢opvyna O¥iinua xHcoGaaHaay. .
2- mucon Bowsanruu wygracu M, (1; 2; 3) Ba OXHp-

. ——

ru uykTach M, (4; 2; —1) 6ynran M, M, BEeKTOPHHHT OpT-

Jap G6yivya €duavMacHud €3M4r BAa Y3YHJIMTHHH XHCOGJIaHT.
—_—

A. (3) popuynara xypa M, M, BeKTOPHHHI' KOOpIHHara-
JIQPHHU TOIaMM3:

—_— _—
MMy { X=X Yo=Yy 2,—2,) =MM, {3;0; —4}.

(4) dopmynara xypa MM, BexTOPHHHT o~pmap 6yiinua
—_—
einmacy M M,=3i—4k Gjranu.

—_—
Oumn (6) €kn (7) ¢opuynara xypa MM, BeK TOPHUHT
Y3YHJUTHHH XHCOOaafiMu3:

MM,y = |MMo| =/ FLP—= /95 =5 yaymmi Gupnura. A

3- mucoa. A (—=3; —7; —5), B (0; —1; —2) Ba
C (2; 3; 0) uykralapuuur GHP TYFpd HH3MKJAA GTHUIHEHM,
wyHuHrlex B HyKTanuur A Ba C HykTamap opacuia 6. -
LIHHH HCOOTAHT.

A. A, B a C nyxTanapuuur GMp TYFpu uH3uKAA ETH-

WwHea kypcatul yuyH AC Ba AB BexkTOpPMapHHHT GHp TYFpH
YH3MKMa €rHwHHH, B HyKTa A Ba C HyKTa/lap OpaCH1a 3KaH-

JHTHHU KYpCaTHIl yuyH 3ca, AB sextopiaH AC BeKTODHMHT
Y3YH 3KaH/MIHHM KYpcaTHl KHbOs.

—

(4) dpopmysnara acocan XC Ba AB BEeKTOpJapHHHT OpTJaap
Oyinya €funManapuan é3aMu3: _A—(t‘=(2 +3) E +@3+7 ;-I—
+(0+5) k=5i+10j+5k;

AB=(0+3) i+ (—1+ 7)) +(—2+5)k=3i +
+6/48k=2 (5i+10/+5%).

Hemax, —_—

—_
AB= = AC

of w
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—_— —_
AbHE (D) (bopmynara kypa, AB Ba AC BexTOpJap KOJIHHE:D.

—_—
Dy TteHraukAaH AC BeKTOp AB BeKTOpXaH Y3YH 3KaHJHIH
xaM keaub unxamd. Jlemax, B uykra A Ba C HyKTaxap
opacuzia érap dkaH. A
. 7. Koopnunaranap Gowngan M (12; —3; 4) HyKTara-
ya 6yaran MacodaHu XHcOOJaHT.
Jagob. 13.

8. r (0; 2; —3) pamuyc BeKTOPHHHT opTaap Oyiimua EAmn-
MacHHH €3UMHI Ba MOAYJHHH XHCOOJaHr.

JKaso6. r=2j—3k; |r| =y 13.

9. A(—2; +1; +3) Ba B(0; —1; +2) HyKgTanap opa-
culiaru Macoqgaﬂu Tonm-xr

)i(aeoé

10. a {3; 2; 7} Ba b {4; 1; —b} BexTOpJap HHFUHIUCH-
HH Ba alMPMacHHH TOTHHT.

JKasab. a-+b==7i+3j+ 2k,

a—b=—i+j+12%.

1l. Yunagm A (5; 2; 6), B (6; 4; 4), C (4, 3; 2) Ba
D (3; 1; 4) nyxramapaa Oyaran TyprOypyakvHir Ksaipar
SKaHJUTHHH TeKLHHpHHl‘

12. a Ba. Jlap}mm‘ Ka}mm KuiMaTiapuia
a 2L—}~ajJ~k Ba b 3L—6] {ik BEKTOPJAp KOJATHHeap G6y-
Jau?

Kasos. o= —4; B=§

13. Yunapu A (2, 1, —4), B (1; 3; ), C (7; 2; 3) Ba
D (8; 0, —6) HykTanapAa Oy/iraH TYPTOYPUYAKHHHT MapaJie-
JIOFPaMM 3KaH HrHHH HCOOTJIaHT Ba Napa/uiejIorpaMM TOMOH-
JApUHHHT Y3 YHJHKJIZPHHA TOTHHI.

JKasob. AB=DC OysraHd yuyH napanneﬂorpanaaiﬁnp.

—_ — —_— —_—
|AB] = v/ 86 ~9,3; |AD| =V 41 ~ 6,4.

14. A (—1; 2,3, B(@ —1;1) C (1, —3; —1) Ba
D (—5; 3; 3) HyKTanap TpaneUHsHHHT YujapH OYIuiIHHH
TEK IIUPHHT.

Kypcarma. AB Ba CcD Kommueap D Ba BC KOJI-
JIHEeap 3MAacAMCHHH TEKIIHPHHT. ,
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3. Kecmanu 6epua-
rai HucGatana G6yamm.
Yunapu M, (x; yy; 2,) Ba
M, (x 5 y4; 2,) HyK Tanapaa 6.
rai kecMand A (~ = | HucGataa
6yaysun M (x;y; 2) HyKTaHuHT

paauyc- BekTopu r, M, Ba M,
HYKTalapHHHT PafMyc BEKTOp-

My it 3/

Jiapd ry Ba r; OpKaiu KyiiHla-
ruua rdotananann (3.15- yus-
Ma):

N rit . 8 3.15- yusma
Fmntn g

By ¢opvyna M;; M, Ba M HYKTa/lapHUHI KOOpPJAHHATa-
Japura Hu:6aTag

_ Xyt hx, _Yit+hy,, __YatAy,
TR YT T AT ©)

KypuHuwAa é3unamy. Arap M nyxta "M, M, KecMaHH TeHr
HKKkHra Oynca, =1 6yru3, (8) Ba (9) ¢opmynasap moc
X0aA2 KyHuAaruua ésmmanu:

_Iitrs
=3
_ X1+ X, Yi+Y, =21+2'2

T o YETT e
L]
4- Mucon. AB xecMaruir GowaHrHy HyKTacH A (—1;
2; 4) Ba y}m-2l HucOaraa 6y -
ayBun C (2; 0; 2) HykTa 6e-
puaran. B yuyHHHT KOOPAHHATA-

JIADHHM TOMHHT.
A. Macana waprara kypa

_4c
C Hlyma AB xecMaHH A = o
= 3 HHcOaraa Gynamu (3.16-
' YH3Ma),
(9) cdopuynanan doiinana-
HaMu3: _
x o Xathxg Yat+Ayg
= . — .

142 Ye= 144 3.16- yuama
/

9l
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2+hzg
Ze=—T1
By ¢opmyaanapra A Ba C HyKTanapHHHT KOOPAMHaTalapH-

HH KY#cak:

xp=8; yp=—4; 25 =—2; B (8; —4 —2) A

0. 15. Yunapn A (1; 2; 3) Ba B (4; 2; —1) OGyaran
AB kecMaHn TeHr MKkura OyayBud M HyKTaWHAT KOOPAHM-
HaTaJapHHU TOINHHT. ‘

JKaso6. M(%; 3: %\‘

16. AB kecMmasuHr GommamrHu HyKTacH A (—1; 2; 4).
Yun ‘Tenr uxkura 6yaysun HyKTa 3ca C (2; 0; 2) OFucuH.
B yuYHHHT KOODAMHATaMaDHHH TOTHHT.

JKaso6. B (5, —2; 0).

17. Yunapu A (5; 3; —10), B (0; 1; 4y Ba C(—1; 35 2)
HyKTanapha Oysarar yuOypuak MeAuaHaJaDHHUHT y3YH HKJ1a-
PHFH TOGHHT. R

4, BexkTOpHUHHr HYHaJATHPYBYH KOCHHYyCMa-

pu. a {ax; a,; a; BexTOp Gepuirax 6yacud. i, j Ba B OpT-
Jap G/ H Oy BEKTOD OpacHia-
ru 6ypyakaapHi MOC PaBHUIZA
a, B sa y Ounan Oenrunacax
{3.17- vu3ma) cosx, cos, cosy

Jap @ -BEeKTOPHHHT LJHaramu-
pyeuu Kocurycaapu AeRUNaJH.

BexTopHuHr HyHanTHPyBUH
KOCHHY ¢JlapH OpacHla

cosfa-cos¥B+costy=1 (10)
6CrnaHuinl MaBxkyHA. Eomnan-

FUY HyKTacH A (X;; yy; 2;) Ba
ONMPTH HYKTacH B (X3 Vi) 23)

—

6yaran AB BEKTOPHHHI KOOD -
IuHATa YKAapuJard NPOeKLHs-
JIZPH

3.17- uusma

npoxAB;_—xa—xn MpoyAB=Y3—Y1, [py,AB=2;—2,
6yu0, YHHHT AYHaATHPYBGYH KOCHHYCJapH 3ca,
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Xg—Xy

COsa =
v (eg—x1) - (Ya—y1)2 +(2—21)?
Yo—¥1
cosp = ;
B ' (x2—x1)2+(y2—y1)2+(22_21)2 ’ (1 1)
cosy = 2%

v (=) 24 (Y — Y1)+ (23—21)*
—_— - B

OM=r paauyc-BE€KTOPHHHI HYHaJATHPYBUYH KOCHHYC/AaPH 3ca
Ky#iuaaruya xucoOJaHalu:

X X
COS% = — =
I l ' x2+y‘.’.+z2a
cos3 = ?)i‘ = —__y__———_, (12)
r] y Xi4yid-2f
’ r4 2
COSY = — =
g v XEYE

5-Mucon @ sexTop Ox YK GHiaH a=60°; Oy ¥x Ou-

nau§p = 45° Gypuaxk Xocun kuwramn. Arap |a| =3 G¥aca,
YHHHT KOOpPJMHATAJaPHHK aHUKJIAHT.

" A. a sexropuunr Oz ¥ Ouian XOCHI KMIrad Oypuaruu
tonuw yuyH (10) dpopmynanaH ¢oilalaHaMu3:

132 1 \? 20
Hemax,
cosy = —, 1=60°.

—

@ BEKTOPHHHT KOODAMHATANAPMHHM aHHKJIALl YU!VH

— iad >
ax = [a| cos; a, = |acos; @, == |a| cosy
(hopmynanapaan Qoiana.iaMus: :

3 3
Ay = a =——2__-_; a:-?

z b
- T, 3 7 P 3 .3 :
Jevak, a=-31-i+-———j+£-k éxu a {—i—, 7—5'-; -—}. A
0. 18. Bom.naﬂmq nyktach A (—1; 3; 2), OXHPTH HYX-
tack B (0; 1; 4) G6yaran AB BEKTOPHHHT AYHATTHPYBYH
KOCHHY CJIADHHH TOTIMHT.
2 2

1
JKago6. cosr= 5-; cOS3=— 3 COSY="3~.
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19, c; BeKTOp OX VK GujiaH a=45°, Oy yx Gunan £=60

Gypuax Xocur kunagu. Arap |a|=5 6yuca, YHHHT KOOpPAHHa-
TaJapHHH aHWKJaHT.

Kasob, a v T -5-}.

20. Yunapn A (5; 3; —10), B (0; 1; 4) Ba C (—1; 3; 2y
'HyKTanapfa Gysran yubypuak OGepunrai. B HYKH Oypuak’
OHCCeKTPHCACHHUHT HYHANTHPYBUH KOCHHY C/TapUHH TOMUHT.

M asob. cosa=0; cosB = %; COsy=— —2? B
y

5. Ukxu BekTOpPHHHT cKaasap kKynafiTMacwH

- .
Hkku a, b BEKTOPHHHT cxaaap kynalimmacu 1e6 6y pek-
TOpJ1ap Y3YHIMKJIaPH GMnaH yaap OpacHAard 6ypuak KOCHHY-

CHHHMHT KynaliTMacura aiiTHiald Ba a-b 8kH (a-b) waknaa
é3nnaau. Jlemak,

A

a-b =( .Z) =|;[ . ]E[ cos (c;, f;) (13)
éxu

- - —_- - . > - et

a-b=(a-b)=a Ilpb= 5] Mp,a. (13')

Wkxu BexTopHHHT CKarap KynefitMacd KyHumarn xoccanapra
ara:

o> - S

a-c+b-c.
1. (a)-b=N\ (a-b). :
IV. a Ba b Bextopmap Yyaapo nepreniuKyap Gyarania

YJIaPHHHT CcKanap KyNaliTMacH HOJra TeHr, sibHK @-b=0.

i, J, R OPTNIapHMHI cKansip KYnafiT™Manaps:

- > -

[ j=j-i=0; ;-—Lr=1;

ij=k-i=0; J =1

Jkh=k-j=0; k-k=1. (14)
Arap a {ax; a,; a,), b {bx; by; b} 6yuca,
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a-b=axbx+a yoyt+a.b,. (15)
AN ayb, -+ ayby+ ab,
cosp=cos (a, b) =TIy lal lb [/a +a +a’ 1/1; +b + 67

(16)
6ynanu.
6. Uxku BeKTOpHHHI‘ BEKROP KynalTMacH.

-

@ BeKTOPHHHT b BEKTOp OWNaH B8eKmOop rcynazim,wacu ne6

a><b 5% [a b] WaK/a GenrniaHajuran wmyHnal ¢ BEKTOp-
ra afiTuiaAukH, 6y BEeKTOPHHHI y3YHJHMIH Ba HYHAIHIIM KYyiu-
Rary IWapTIapHH KaHOAT/IaHTHpalu:

1) c BEKTOPHUHI Y3YHJHIH a Ba b BEKTOpJapra fica/raH
napajie/iorpaM MHHHT O3Ura TeHT, SIbHH

A
le|=a-b sin (a, b).

2) c BEKTOP 11y napamenorpamm Texncmrura fiepI eH 1 -

KYJSIDAUP, SABHH Yy XaM a BEKTOpPra, Xam b BEKTOpra nep-
NEeHAMK Y JIsIPAKD:

- -

- -
a-c=0 Ba b-c

-
3) ¢ BeKTOp WyHJall TOMOHra HYHAIraHKH, YHUHI YUH-
- — -

JlaH Kaparahjia ¢ BEKTOP aTpodula a BexTOpAaH b BexTOpra
ora KMYMK 6ypuax OwiaH aHjaHHW cOaT cTPejaKacH alJlaHdiln-
‘a Kapama-kapwugup (3.18- uusuma).

R 3.18- unama
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Bexrop kynafitmanuur acocuii XoccanapH:

L [@ b]=—[b al.

L [@+0)-¢c]=[a c]+[5 o].

. [(a) b] = A[a B].

IV. Arap Bé;l; [BeKTOpnap KoulHHeap 6 ca, [Z 3]:0,

Xycycuit xonma [a a] =0 G6ynam. Optaiapusnr  ekTop
KYnafiT™Manapu:

[ J] =—[j1]=§, [Z i]=o.
e
(% i]=—[i k]=j; [k £]=0

Arap a {a,; ay; a}, b {b,; by; b} 6Ynca, yaarHumr
BEKTOP KYnaHTMacH:

[a b]=(a,b,—~a,b,) i— (ab,—a,b,) j- (axby,—a.b,) =

-

k

()

2
=14, s
bx

a
b

o«

a
z

b
z

YHHHT MOZAYJH

e bll =V (a,b.—ab (@b, ~a b2y 1 (a,b,—a, b
dopMysa Ouiaan XucobmaHamu. Y urtapn A (x; y.; z,),
B (x5 y5i 1), C (55 Y43 2) myKTamapaa 6§.ran’ yubyp.
YaKHHHT 103H

1 —_— )
Ssapc = ‘2—” AB AC”

¢opmyna Gunan XucobGaaHagy.
6- MucOWN. @ Ba b BexTOpaap opaciiaru 6ypuak (p:T:

ra Tenr Ba |a|=y'2; |b|=3 skanmrn MablyM. ¢= 2q + 3
BEKTOPHHHT Y3YHJHIHHH XHCOGJaHT.

A. € BEKTOPHHHT Y3YH/JHTHHH TONHII YYyH BEKTOP/2PHHHT
CKanap kynaltmamapuian ¢oifanaHamus. a-a=a? 1e6 6e.1-
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runab Ba @’ = [a|* HK 3BTHGOPra 06, GEPUATaH BEKTOPHHHT
Xap HMKKH TOMOHMHH KBalipaTra Ky TapaMH3:
c*=(2a--3b)2=4a2+12a- b+ 952,
Bepunrannapra acocau:

— =

Zz='};[2=2; _b’z=|‘[7|2=9; ?;.Zz'lal.[ | cos _I_=3'

Hevak, c=4-2+12-349-9=125 &xu o=y 105=
=5/5. A

—_ — T -
0. 21. @ Ba & BexTOpa2p opaciugaru Gypuak ¢= 73 Tla

TEHT. ]711 = 3; 13] = 4. C = 33-}—27) BeKTODHHHT Y3YHIHTHHH
XHCOG1aHT. .

JKaso6. [c|=. 217.

A

22. Arap |a|=7y/2, |b[= 4 a (a, b) == 6yaca, 32+

+ ab Ba @ —2b BeKTOPJaD « HHHP KaHAal - KUAMaTIapuia
¥3apo nepneHUKynsap Oysanm?
/Kaso6. a=315.

23. a Ba‘—b> BEKTOPJIAPHHHT Koopmmaranapﬁ Gepusran:
a=Ti+2j+3k; b=2i—2/+4F
By BexTOpaapHUHI ckansp KymalTMacHHH TONMHT.
JKaso6. a-b=292. '
24. Yunapn A (—1; 5; 1), B(1; 1;, —2)Ba C (—3; 3; 2)

HyKTasmapaa G6yaran yubypuak Gepunran. AC TOMOHHH AapoM
STTHPHIIAAH XOCHA OY./raH Tallku GYPUaKHH aHUKJAHT.
/K a806. o=arccos (§ . :
25. Yunapu A (—2; 3; 1), B (—2; —1; 4) Ba C (—2;

—4; 0) HykTanapaa G6yaran yuGypuak Gepuarad. By yu6yp-
YakHUHT C MYKH GypuaruRH XHcOOJMaHT.

JHaso6. / BCA= —Z—.

~—

26, 71, b Ba c BEKTOPJIAPHHHT . KOOPAHHATATAPH GEPHITaH |
a{l; —4; 8)—i—4j 485,
7—199 : : o7
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b {4 4 —2)=47 + 47— 2%,
¢ {2 3; 6) =2+ 3/ + 6k
(b+c) BeKTopHHHF a BeKTopnam NPOEKHHACHHH TONHHS,
JKaso6. Tlp, (b+0)=5- =
7-MHCO L Ia[=8; |b|=15; 2-b=96 Gepuirat. @ BeKTOP--

HuHr b BexTOp GH/aH BEKTOP KYynaliTMacHHHHT Y3yHJIHIHHH
TOTHHT.

A. @ Ba b BEKTOPJADHHHT BEKTOP K ¥ naifTM acCHHHHT Y3YH-
DHCH, WY BEKTOPIap Y3YHNUKJAPHHUET KynaiitMacd Ounad

' ynap opacuiary Oypuak CHHYCHHHHI KyMNalTMacura TeHr. a

pa b BeKTOD/IaDHMHT CKalsip KymafiTMacHra acocaH:

A
a-b=lal - b cos (a, B),
OyHIaH:
Ao a6 4
cos (a, b) = ——=75%.
laj - 16l
Y xonna
"A_’ ——»A—>
sin (a, b) = 1/1—cos,2 (@ b)= %
Jemak,
A
1@ Bll=lal-[6)-sin (@, B)=8-15-=72. A

. 27. Z, b Bac BEKTOpJAp a —{—77 +_2‘ = ( wapTHH Ka-

HOAT/IaHTHPalH. [a b] [c a]—[b c] 3KaHJMrHHH UCOOT/aHT.
28. Yunapu A (1; 2; 0), B (3; 0; —3) Ba C (5; 2; 6)
HyKTanapia Oyarau yq6ypqax 103HHH xucoGnaHr

1 = —
JKas06. Sapc=|[AB AC]|=14 kB. Gupiux.

29, 75=—3_f—-27+675 Ba —1_9_5:—2_2'—%4}'—{-47% BEKTOP-

— .
aap AABC rtomounapy. AD OGanaHAMMKHHHT  Y3YHJIMTHHH
XHCOO/IaHT,
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— PAYY Y 5
}f(a606. ]AD,: —'_iﬂ = —8—%/—5— .
|BCI

30. 2 {6; 0; 2} Ba b {1,5; 2; 1) BEKTOpJaDAaH Ty3HAraH
TapajJIeOrPaMMHHHT I03MHH Ba JMar OHA/INAPHHUHT Y3YHIHK-
JapHHH XHcoOsaur.

i =l esm e 1 e

/K as00. |ACl= < v/ 277; [BD| = —y/ T01.
Sascp=13 kB. 6upank.

3~ §. TeKMCIHMK Ba YHHHT TeHIJaMaJapH

. TEKHCIHKHHHT YMYMUH TeHrdaMacl Ba
YHHHT XycycH#l Xoanapu. $aso HyKTacHHUHT X, Y, 2
KOOpAMHATaNapura HHcOaTaH OUpPHHYM NapaxajH xap KaHugaf

Ax+By+Cz-+D=0 (N

TeHIJaMa TEKHCIHKHE nboAanaliiy Ba aKcHHYa, Xap KaHAaal
TEKHCJAMK OWDHHUH Japakald TeHrJaMa OGuiaH OepumiinH
MYMKHH. TeKHCIMKHHHT TeHI/amachia OuD-GupHra GOFJHK
GysMarad yuTa napaverp Gyuamd.
(1) TerrmaMauuHr Xycycuit Xxoamapu: a) Arap
(1) Tenrsamafaru 030 xag D=0 6¥aca, (1) TeHrmama
' Ax—+By+Cz=0 (2)
KYPHHHUIITA KenaAu Ba 6y TeHIvaMma KoopauHatanap GoungaH
YTraH TEKHCAMKHHM TaCBHPJIZHIH;
6) A, B Ba C koa(¢HLKEHTIapAAH GHPOPTACH HOMTA TEHT
6yca : ‘
By+Cz+D=0 3)
TeHriaMa OX ¥KKa napaiien 63araniTeKHCIHKHE upoaanainm;
Ax+Cz+D=0 (4)
Tedrnama Oy YxKa napannen 6yaraH TeKHCIMKHU upoaanaiim;
N Ax+By+4-D=0 (5)

TenrnaMa Oz YKKa napananen 6Y/raH TeKHcIMKHH nboJanafiny;
B) (3), (4) Ba (5) TeHrsamanapaarn 030x xax D=0 6y.1ca:

By+Cz=0 (6)
TeHraaMa Ox §K OpKaldd JTYBUH TEKHCIHKHH Hpoxanaiy;
Ax+4Cz=0 (7

TeHrgaMa Oy YK OpKatH YTYBUH TEKHCAMKHH udosanaiy.
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Ax+By=0 (8)

rerraamMa Oz YK OpPKal# YTyBUH TeKHCIHKHU HoAanainy;

r) Arap (1) TeHrnamaZa KOODAMHATANH XalsaplaH HKKH-
Tacd Gy/Maca, TEKHCIMK L1y KaTHalIMaraH KOOPAMHATA VK-
JZPUHH ¥3ura OJITaH KOOPIHHATA TEeKHCIMIHra napainen 6Y-
nagu, b Ax--D=0, By+ D=0, Cz4+ D=0 Tedraamanap
moc xonfa v0z, xOz Ba xOy K0OpAWHATA TeKHCIHKJIapHra
napaasies Oyarai TeKHCSIHKJapPHH Hgoldanaiiy;

n) Arap (1) TedrnaMala KOODAMHaTa/lM XaldapiaH HKKH-
Tack Ba 0304 Xxal Oyamaca, y xoama Ax=0, By=0 Ba
Cz=0 reurnaManap Moc paBuwia yOz, x0z Ba xOy
KOOpAHHATAIap TeKHCAHTHHH HpOodanaliid.

Huxosar, arap (1) Tedrsamaga yuaja KOOPAHHATanH Xal-
Jgap 6ynmaca Xamia 0304 Xal HouJaH capkaH Oyica, OyH-
Jlail TEHrJIaMaHUHT MabHOCH OVJmaiiny.

2. TexkMcAUKHHHI KOOpPAuMHATa YKJapujgaH
axpaTral KkecManapura HucbaTaH TeHrJaaMacH.
TexkUCAHKHHHT HOPMAJ TeHrJamacH. Arap TekHc-
JHKHHHT KOODAMHATA VKJapuAaH KecraH a, b Ba ¢ KecMajapu
napamerp Je6 kaby. KHiHHCE, (1) TEKHCIMKHHHI TeHJIaMacH
KYHUJArd WakJIHH OJIaJiH:

e =2
- +5 + T,:]‘ )

(9) TeHriama meKuCAUKHUHZ — KecMasapea HUcOQmMa
merzaamacu Iefnnanu.

Arap koopausartanap GOLIUAAH TEKHCAMKKA TY UIHPHJILaH
TIePNeHAUKYASPHAHT Y3YHJHIHHY p Ounan Genrusacak Ba Oy
NePTeHAMKYNPHAHT HMYHANTHPYBUYH KOCHHYCJIapH COS%, COSJ3,
cOsY JIaPHH napameTpaap He6 KaGyJs KHJICAK, TEKHCAHKHHHT
Ky#ugard HOpMal TeHIJaMacHHH XOCHI KHJIAMH3:

x cosa+y cos3d-z cosy—p=0, (10)

(1) ymyMmuii TeHr/iamMaHud HOPMaJl IAKJAra KeATHPULI yuyH
YHH XaAMa-Xal HOPMa/UIOBYH KYnalTyBuH

M=+ ]

- y A24B+4Ct (1])
ra KynautHpHu kepak. By xonza
A B
COSA = i —_———— = 4 —_—
y ArBircr s o=t e
C D
COS Y= —————;, P = —
N xRN x st (12)
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6ynamg. Arap D <0 6yaca, 1oKopumard ¢GopMyaanapHHAT
YHT TOMOHHAAa My cGaT, D >0 6Ysca, Mauduit Hmopa o.iHa-
. Xap kaumait M (x,; y,; 2,) HyKragan (l) TeKHCAHKKaua

6yJran Macoda .
d — JAxi+By,+Cz,+ D (13)
v ATLBIECE

dopmyJsa CHlaH, arap TEeKHCJIMK HOPMasa TeHTyaMa GHnaH Ge-
punran 6yaca,

d=|x,cos2+y,cos3+2,cosy - p| (13))
¢dopmyna GHnaH XHcoGaaHalH.

3. UKKM TekHCAHK Opacufaru 6ypuak. Mkkn
TEKHCAUKHHHT Napafjeliuk Ba NRPIEHAUKY-
JAPJAHK mWapraapu. Bepunran -

Ax+ By +C,z+D,=O}
Ax+4-B,y+C,z+ D, =0
MmeKucAuKAap opacudazi 0ypuax
AAy+B,By-C\C )
cosy= + ——Lh ~+7122—2 (15)
VA1+BI+C1 b A2’i—32+c2
tdopvyna OmwIaH aHUKIaHAJH.
Texucmiknapuunr napa.aaesaur wapmu

(14)

A B _C
%R (16)
KaGH, TEKHCTHKNADHHHT NEPReNOuKyAAPAUK ULApMI 3Ca
AIA:)‘*'BIBZ_{“ C]C =0 (17)

kaOu npoianaHamy.

4. bepuaran yuta HyKTragau YyTYBUYH TeKHc-
AHK T€HTNAaMacH BepuaraH TyprTTa HYKTAHUHT
OHp TeKHCAHKIA ETHI waptd. My (x; y; 2,),
My (%25 ¥3; 25) Ba M, (X ; v 2;) HYKTa/MapAiH YTyBYH Te-
KUK TeHrJAaMacH KydAumara xypuaduiia 6y.aanu:

X y .z I

X4 W 2y 1 —0

x2 'yz 22 1 e (18)
X3 Vs 23 ll

Arap TYprIa M, (X,; Y43 21, My (X35 vy 25), M, (%33
Vs 2) Ba M, (x,; ¥ 2,) HyKTa OHp TeKHCAHKAA €Tca, yJap-
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HUHT KOOPAWHATAN3PA OPacHA1 KYHHTArH MyHOcaGaT MaBKyn
6ytami: .

X1 Y1 2y 1

x2 y? 2‘2 1

X3 Vs 23 1| = 0. (19)
Xy ¥y 2y 1 )

Arap 6y TypTTa HyKTa Oup TekHcaMkAa &Tvaca, ydJap
Wy HyKTanapiad HOOpaT G{siraH TETPaSAPHUHT XaXMHU yuwiGy
dopmyaara 6MHOaH XHcOOG aHaaM:

Xy Yi 2y 1

V= 1% Y2 2 1
6 |x, s 2 1. (20)

b Vi 2, |

O. 31. Y6y 4x+y + 3241 =0 rtexHwmK Kyiugaru
HyKTaNaPHUHT GHPOPTAacHAaH YTaluMH:
A (—1; 6; 3), . BX(3; —2; —5), C (0; 4, 1), D (2 0; 5)
E (2% 7;0), F(0; 1; 0)?

JKaso6. Texuennk A, B, C Ba F HyKTanapuau yTal,

I-Mucoa 3x+2y+5z2—15=0 TeKHCIUKHH ScaHur.

/> . Eeprniran TeHrsamagan KypuauG TyPHOAHKH, TEKHCIMK
KOooAuHaTanap OowuaaH yTmaiiid. By TexucaukHMHr KOODAH-
HaTa YKJjapd OusnaH KeCHUIMII HYKTalspuHH Tonaimk: Ox
YK OWIaH KecHUIHMII HYKTacHHH TONHIN YuyH GepusiraH TeHr-
namaia y=0 Ba 2=0 1ne6 capa3 kuramus, Oy xoaga Oe-
punraH TeHr/aMalaH KYHHAardgapHH TOMaMH3: .

Ix—15=0 éku x=25;
myHra yxmaw arap x =90 Ba
2=0 pgecak, y=7,5; arap x=
=0, y=0 necak, 2=3. Koop-
AUHaTa YKJapuiad X =3, y =
=7,5 Ba 2=5 xecManap ax-

80;75,9 patu6, moc pasmga A (5; 0;
7 0, B(0;7, 5 0) Ba C (0;

0; 3) HyKrTamapra sra G6yma-

mu3. By HyKTanapHu TYFpPU up-

3uKsiap Ouaad OUpnallTHpCax,
Al%:0:9) H3/1aHaéTral TeKHCJAHKHMHT KO-
X OpAHHATA TEKHCIHKJapH OWnaH
KeCHIWHUI YU3HUKJIAPH  XOCHJ
6yau0, TeKHCAHKHHHT Ba3HSITH
Kyputam (3.19- uH3ma).

0/0:0;3)

3.19- yuzma
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3x -2y +5z—15=0 Ttenrnamann (9) KYpUHHIITA KENTHPHO
TEKHCIMKHK scaca XaMm OYnazu:

%_}; %5"’%‘:1’ 6ynaa a=>5; b=7,5; ¢=3. A

. 32. Bownauruy Ba3usaty M (5; —1; 2) 6yaran HyxK-
Ta y VYKHra napanjen XapakaT KWiaiu. YHHHT X—2y—3z-+
" ++7-=0 Texucmuk GuaaH yupamlMl HYKTACHHH TOIIMHP.

JKaso6. M (5; 3; 2).

33. Kyiiugaru TexHCAMKJApHHHT KOODAWHATA .YKJIapHAaH
KeCraH KecManapHH{ XHcoOsaHT; ‘

a) 2x—3y—z+12=0. H(asob. (—6; 4; 12);

6) 5x+y—3z2—15=0, /Kasob. (3; 15; —b);

¢) x—y+z—1=0. Aasob. (1; —1: 1);

1) x—4z--6=0. /K asob. (—6; oo;%); TeKHc-
_ auk Oy yxura napainen);

e) 5x—2y+42z=0, JKasob. (0; 0; 0);

f) x—7=0. ' K aso6. (7T; oo; oo); TexHuceHK

_ . (vO2) Texucaurura mapauien).
2-Mmucoa. Oz ¥y xamaa M (—3; 1; —2) HyKTa OpKa-
JH YTYBUH TEKUCJMK TEHIVIAMACHHY TY3HHT,
- /. By macananu eunur yuys (8) ¢popuysagan ¢oiaana-
Hamu3. Oz ¥K opxand YTyBUM TEKMCAMK TedraaMacH Ax 4
+By=0 xypunnuifa Gynanu.

Texuemuk M (—3; 1; —2) HyKra Opxaad ¥TraHaury
YuyH Oy HYKTaHUHT KOOPAUHATANAPH TEKHCJIMK TeHrJaMacH-
HU KaHOaT/IaHTHPHIIN Kepak, AbHH —3A-+-B=0 éxu B=34,
B HuHr Oy KHilMaTHHH IOKOPMJArd TeHrJaMara Kyhus, A ra
KHCKapTHPcaK M3MaHaéTraH TeHrJaavMa xocHm 613 :

x+3y=0. . A
[J. 34. a) xOz texncauxxka napamien sa M (2; —5; 3)
HYyKTafad YTyBuH; _
6) Oz yx xam M (4, —2; 7) HyKTa OpKanH yTyBuM;
¢) Ox ¥xura napamnen Ba "A (4; 0; —2), B (5; 1; 7)
HyKTanapfiad YTyBUH TEKHCJIHMKHHHT TEHIJaMaCHHH E3HHT.
/Kagob. a) y+5=0; 6) x+2y=0; ¢) 9y—2z—2=0.
35. Kyfnjars TeKHCIUKJIADHHHT TEHIIAMaIaPHHH HOpPMan
WAK/ra KeJTHPHHT: : '
©a) 2x=9y-462—22=0;
B) 10x+2y—112460=0;
¢) 6x—6y—72-4+33=0.
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. 2 9 . 6
Hasob. a) XY ﬁ-z—2=0;
2 2 11
0) —3x-{gy+E2-4=0;
6 , 6 7
O =Ty trE—3=0.

36. 15x—10y-+-62—190=0 TexucaukIaH KOOpJAuHAaTanap
Gownraua 6§aran MacopaHd TOTHMHT.

/Kasob. p=10. - .

37.a) A(3; 1; —1) Hykraman 22x44y —20z—45=0
TeKHCJAMKKaya,

6) B (4; 3; —2) uyKTamaH 3x—y+5z+4+1=0 Texucauk-
Kaua,

c) C (2; 0 —%)nyranaﬂ 4x—4y+22+17=0 Tekuc-
JUKKaua GYaraH MacogaiapHyd TOTHHT.

K asob. a)'d:%; 0) d =0 HyKTa .TeKHCIHKAA ETalu;
¢) d=-+4. .

38. Ky#uaary Texucnuk/isp opacHiard GypuakHM TOMHHT:

a) 4x—5y+32—1=0 Ba x—4y -2+ 9=0;

6) 3x—y+2z+156=0 Ba 5x+9y —32—1=0;

¢) 6x+2y—4z+17=0 Ba 9x+3y —62—4=0.

/Has06. a) p=arccos 0,7; 6) TeKHCIUMKIap GHp-6GupHra
TePNeHAMKYAP; ¢) TeKHCaAuKaap Oup-Gupura napasined.

39. Koopaunaranap Gowmgan sa A (3; —2; 1), B (1; 4;
0) HyKTanapaan YTyBuH TEKMCAMKHUHT TEHI/IAMACHHE G3HHT.

/Kasob. 4x—y—14z=0.

40. Terpasppuunr yusapu Oepuaran A (0; 0; 2), B (3;
0; 3), C (15 1; 0) Ba D (5; 1; 2). Ly Terpasipuuar xax-
MHHH XHcOoOJaur,. :

JKaso6. V=—; Ky6 oupauk. g

4- §. Pasonaru TYrpu yu3uK. TYFpU YH3UK OGuaan
TeKHCAHK

l. TYFpu uM3UKHUHr TeHraamanapu. Ukxu
TYFPH uYH3HK opacHiarn O6ypuak. Pasomaru
MKKH TYFPH YH3HKHHHI KeCcHWHW map T a) Da-

30[ard TYFPH YH3HKHH UKKH TEKUCAMKHHHI KeCHWHI YH3UFH
. A B C

ne6 Kapaw MyMKuHH. Arap A—‘ = 73—‘ = C—‘Huc6amap Baxapui-
2 2 3

Maca HMKKHTa
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{A‘X+B1y+ C1Z+D1=0, . 1
A+ B;y+Coz+ D=0 (1)

TeHrJaMa Gupranukia ¢asojaru TprP[ UHBHKHU Hcosanaliiu.
(1) TeHrsnamanap cucreMacu TprH YH3UKHHHT  YMY MU
meneaamacu 1ed atanal.
6) Tyrpu uM3HKHHHT NapaMeTPHK Teﬂmama.napu Ky huaaru
KVPHHMLITA 3Taiup:

xX=mit+ X,
== /lf-*—yo, (2) .Vglirg,-yﬂ,'zo/ My 2!

3
» z=pt+tr, 7
by epla Xy, Yo» Zy—TyFpU ] /f/ '

uyM3uKaa éTysud Tafiud M, HyK-
TAHWHT KOOPAWHATA/APH;

S (m; n; p)—TYFPH YH3HK- ¢ s
HHHT HYHAJATHPYBYM BEKTOPH;
¢—¥y3rapysuu napametp (3.20-  3.20- unsma
4yu3Ma). :
(2) Teﬂmamanapllaﬂ napaMeTp t mu qHKapuo,
X—X, —¥a 2—2
- 0 — y n} > [1] (3)

ra sra 6ynamu3. (3) TeHrjaManap TYFPH UH3HKHHHT KAHO-
HUK MEH2AQMAAApL DeHUIalii.

Kyn macananapia TYFpy UHSHKJADHHHT KaHOHHK KYPH-
RHWIAarH TeHrJaManapuiiad golfatanu Kynai 6ynamu. [Ly-
HHHI YYYH yMyMH#A kypusuwfaru (1) TeHrjamanap cHcre-
MacHHy Oy 1ak/ara KeaTupa OWIHLI KyJa MY XHMJIHUp.

(3) Tenrnamafian m, n, p nap Yypuura Oyjapra npomnop-
LHOHa] MHKAOPJApHH KYyHAHJAry nponopuusifiaH TONHAaLH:

o BC| |CA| |AB
min;:p= 31C1 . ClA1 .A1B1' (4)
Arap (3) TeHrsamajapna m, n Ba p MaxpaxiapiaH G-
popTacH Hosra TeHr OYyaH6 Kosica, y XOJaJa MOC KacPHHHI
CypPaTHHH HOJb JIe6 papa3 KHMMIU Kepak.
X—Xo _ Y ¥o__ 272 Ba X=X __ Yo — 22
my ny Py m; ny D

TYFPH YH3UKJap opacuiard Gypuax

my-my+n-ny+py- Py
V mi+n}+ p2y md+ nd+ p}

Cosp =+

(5)
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¢dopmyna €paavuia aHHKAaHaXi. Dy TYFpH UM3HK{JIapHHHT
NAPAANCARUK WAPML

m_Mm P ' 6

. m; n; P ( )
MYHOCA0aTAaH, NePReHOURYAAPAUK WAPML 3ca

my-My+ny-fy+p-pr=0 (7)

MyHOCabat/laH ubopar. : _
_d) My (x5 ¥i5 20) Ba My (Xg; ¥p; 25) HyKTamap opKanu
YTYBUH TYFPH YM3HK :

‘ X=X Y= _ 274 (8)

Xy=—Xy  Ys—Y1 &

TeHrsaManap GunaH HgpolanaHaaH.

e) Gepuniran M, (x,; y,; 2,) HyKTamaH YyTHS, Oepusraq
X—Xo y—¥o =2y

= TR = —5 - TYFPH uH3HKKa Mapanien 6yran Tyr-

PH UH3UK
) X=Xy __y=¥ _ 22 9)
m n P
TeHFJIaMaJIap OH/IaH aHuKJaHaliu.
: — — —2 X=Xy _ Y2 2—2s
f) uxxura 225 = I=N 273 gy = =
) m, ny Pt m; 1y P2 4

TYFPH YM3HKHUHI' KecHIIMH yYYH
X=Xy ViV 212
m, ,y po |=05; (10)
. my Ry P2
TEHIVIMKHUHT OaKAPHIHIHK 3aDYDP Ba €Tapid.
I-Mmucoa. TYFpH WH3MIHHAr KYHMIACH  TeHIJ1aMacHHM
KaHOHHK IIaK/ara KeJTUPHHT:
[2x—3y—32—9=0, (*)
L x—2y-+ z+9=0.
A. By MHCOMHM €yHml YYYyH TYFPH UH3HUKHUAT OHPOP

HYKTacu Ba H{HaATHPYBuYM S BEKTODHHH aHHKJall Kepak.
Bepuiran TYFpH uuM3MKHUHT OUpOP M, HYKTaCHHUHT KOOPAH-
HaTajapiHyu aHUKJaimMK. DyHUHT Y4YyH KOOpAHHaTtasapiai
MXTH3puH GUTTAacHMHH HOJrA TeHTAAWTUPHd oJamu3. MacanaH, .
z=0 6yacun. ¥ xonfa (*) Tenrsnama

{2x—3y-—9=0, .
x—2y+4-3=0
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KypuHuga 6yaamu. Byrian x=27 Ba y=15 napuu Tona-
mu3. Jlemak, TYFPH UYMSHKHMEr HYKTajapulan Oupu M, (27;
15; 0) sxan. TYFpu YHBHKHHHT HYHAATHPYBUM BEKTOPHHM
aHMKJal yuyH (4) nponopuusiaH ¢oifanaHaMu3:
mens -3 =3|.[-3 2/.]2 =3
FEP= g 1o —eb

K

6yHAaH ‘
m:n:p=(—9):(=5): (-1,

ZeMaK, TYFPH YM3HKHMHT HYHanTupysuu Bektopu S {9; 5; 1},
(3) dopmyrara xjpa TYFPH YMBHKHUHI KAHOHMK TEHTJIaMacH
x=27 y—-lS_i (**)

9 T 5 T 1
KypuBKIAa Oynelu. Macanenn Gowkaua iy GuiaH xam
eyl MYMKHH. (*) cHcTeMaHM. X Ba y ra HucOaTaH eyaMH3:

x=9z-127,
y=>50z--15.
By TeHrJaManap cucTeMacHHHHr Xap OMPHIAH 2 HM aHUKJaf-
MH3:
x-—27_z. y-—15_z
[f) TRy 5 &y
Oynfan (**) HM XOCHA KHIHII MYMKHH, A

2-M ucoJ. DBepunran

{3x-—4y—2z=0 {4x+y—-6z—2=0
2x+y—224+1=0 B2 1y 3220

TYFPH YMBHMKJap opacuiard GypuakHH TOIHHT.
A. (4) rponcpuusra acocaH 6y TYIPH YH3HKJaDHMHT
HYHaITEPYBYH BEKTOPJEDHHH aHUKJIAHMH3 . .
moenen — =4 =2 1—2 3.3 —4
GRERE L L _gtleg ot 1]

e 1 —6| |—6 4} |4 1]:
Maifail=\{ _3l*|_3 of*lo if
6ynapiaH
mytn sp=10:2:11,
Mmyti, s p,=3:12:4.

Hemak, GepuaraH TYFPH UYH3HKIZP OPacuHiar 6ypuak ()
¢popmyaara acocan
cosg = =+ My mat-ny Ny Py

¥V mitnlpiV mitniipt
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10.3+2-124-11-4

=t
Yy [00+4-+121- 9+ 144+16

_
[T+
g2

=+

ra TeHr Oy/agH.

Arap MycOaT MUIOpAa OMuHCcA TYFPU YH3HKJIAP Opacularu
yTKkHp Gypuak, MaH(u# MuIopa OnMHcA YTMac Oypuak TO-
nunagy. [OKopuiaH :

L 98 oAQf
P=arccos gz~ 59°48". A

[]. 41. Koopaunaranap GowmuiaH Ba (@; b; ¢) HyKTalaH
YTyBUM TYPPH UMBUKHHHI TEHMJIAMaCHHH Jy3HHT.

*x__Y_Z2
H{asob. ==

42. YuGypuak yumapuumar A (2; 3; —1), B (1; —2; 0)
Ba C (—3; 2; 2) xoopauHatanapd GepunraH. AD wmenuaHna-
HHHT KAHOHHK TEeHTJIAMAacHHY Ty3HHT. N

43. Yoy
[x+ 2y +4z—4=0,
110x +4y-+52—20=0

TYFPU YH3HKHH SICAHT.

Kypcarma. Tyrpu uu3dKHH fcall yuyH Oepuirau
TEKHCAUKJIADHHHT Xap OMPHHA aJOXHAa sICaHT Ba KECHIIHOI
HYKTa/lapuHu GUPJIAllTHPUHT,

44, TYFpd UM3MKHUHT KyHHMAard TeHJlaMacHHH KaHOHHK
WIaKJATa KEeJATHPHHT:

{2x—3y——z—9=0, .
x—2y-+2-+3=0."

N x—27__y—15_ 2—0

JKasob. =3 =T

45. M (2; —5; 3) uykragan ytu6, Oy yKKa napaiien
OyJraH TYFpH UM3HKHHHI KaHOHMK Ba MapauveTpuK TeHrJa-
Ma/lapdHu Ty 3HHT.

" x—2 y+5_2z—3
/Ka806. o =T =0
Ix=2,
y=t—5’
|z=3. .
46, Yoy
{ x—2y+3z2—4=0,
2x+3y—424+-5=0.
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TYFPH YM3MUKHUHT YMYMHUI TeHJIaMacHHM KaHOHUK KYPHHMLI-

ra KeJTHUPHHT:
x=27_y-t+ 37 2—0

HKaso6. — 0 7
47. M (2; —5; 3) HyKTalaH YTyBYW B f6‘4——1 =§=
243

= —5 TYFPH uM3HKKa Napasies GyJiraH TYrpd uu3uK TEHr-

JlaM acMHH €3HHT.

x—2 y+4+5_2—3
)KaBOd- T_Tﬁ__—g .

48, Yoy -
{2x+3y—4z+5=0, {x—y+2z——4=0,
x—y+2=0 Ba 19x+4y—2z—5=0

TYFPH YH3MKJP Opacuiiary YTKMP OypuaKHH aHHKJIEHT.
asob. o =19°11".

49. Kyiugary TYFPY YH3HMKJIAPHUHT KECHILHIL € KecHlimMac-
JIUr UHH TEKLIHPUO KYPUHT:

x—1 y—7 25 x—6 y+1

a) —-="T=—7 Ba =T

4x+2z—1=0, 3x~+y—z+44=0,

6) {x—2y+3=0 Ba { y+22—8=0.

JMasob. a) Ba 0) Keculialu.

Kypcarma. (10) Tenrauk OaKapuIulIuHU TeK1uPUo
Kypudr. 6) x0/la TYFPH YH3HK TEHIJlaMaCHHH KaHOHHK XOJ-
ra keatuputr. g .

2. TYrpu yu3uK OHNaH TEKUCTUK.

a) xTnxo__:}’—’;)’ozz—;zo (11)
TYFPH uu3uK OWJsaH
Ax+By-+Cz+D=0 (12)

TeKHCJUKHUHT KECHIIHNI HYKTacHHH TOMHII YuyH Oy yu
TeHrJaManu Oupraiukia euunin kepax. Arap (11) TeHrauxaaru
yuTa HUCOaT ypHura YJapHUHr Xap Gupura TeHr OyJraH ¢
fapaMeTp HIJaTwica, HII OCOHJIAIIamM. ¥ Xoila X=mit+-
+x,; y=nt+yy 2=pt+2, KOOPIHHATATaPHUHT 6y Kuii-
MaT/aDUHH TeKMCIMKHUHT (12) TeHriamacura KY#ub, ¢ HUHI
KHIM aTUHY XOCHJ KHJIaMH3, CYHTPa H3JaHIaH KOOpAunaTalap-
HH TONAMHU3. ~

6) (11) Tyrpn um3uk Omnan (12) Tekuc/IuK OpaCuAard
Gypuak ymby ¢opmyna OulaH XucoOJaHalu:

Am+Bn+Cp ' 3
y 2B Cir) mrmipt (13)

sing =+
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B) (11) Tyepn un3ux Gmaauy(12) TeKHIIMKHAHT Tapalien-
JIAK 11apTH:

Am--Bn--Cp=0. (14)
r) Tyrpu yu3uy OuiaH TEKACTMKHUHL, NEPNEHAHKYIAPIHK

1 apTH: PR
Fraa (15)

d) Bepuaran M, (x,; yi; 2;) HyKTamH yTao, 6epuirat
Ax+By+Cz+D=0 rexncluKKa nepieHRdKysp Gyaran
TYFPH UM3HKHHHI TEHIVIaMacH:

X=X __Y=N __ =%

T B T (16)

Bepunran M, (X ¥45 24) HyKTalaH Ba Gepuirat x;lx" =

y—Yo_2—%0 4 Y .
=i == TYFPU yM3HKJIaH YTraH TEKHCIHK TeHJIaMacH .

X—X; y—y, 22—z

Xo—X1 Yo—Y1 Zo—%4 =0. (17)
m n p
) XX Y= __2TA gg x—x2=y—yg=2—z?.
my ny P ms n P2

TYFpH UM3UKJIAPHUHT OMP TEKHCJIMKAA ETHIIA LIapTH:
Xy—X1 Yo—Y1 2%

my 2 py | =0. - (18)

my ny P2 ‘
x) (11) tyrpn umsukHuHT (12) TexHCHMKAZ ETHUI 1IAPTH

KyAMAard HKKM TeHTVIMK OMiaH HpoAa/aHalu: S

{Am—{—Bn+Cp=O, ’ 19
Ax,+By,t+Czy+D=0. (19)
y—4_

3-mucoa. A (—1; 2; —3) HygTafaH XaMAa )%_Z—-—:—]-——

=z:5 TYFpPU uM3MK OuiaH 3x—y +22—5=0 TeKHCIHKHHHT
KeCHLIHII HYKTacH OPKand YTYBYH TYFPH YHM3HK TEHrJama-
CHHH TY3HHT.

A. Vananaértrad TYFPH YH3HK TEHrJIaMaCHHH Ty3HLI YUYH
GepunraH TYFPU 4M3WK OuiaH Gepaiaral TEKUCJHKHHHI KEcH-
K HYKTACHHHHT KOOPAUHATaIapHHH aHuKaaiiMu3. Bynuur
yuyH OGepwiraH TYFPH YHSHKHHHI KaHOHHK TEeHT TAMACHHH

napaMeTpuK KYypHHUUIra KeJTHPaMH3:
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x=bt+417,
y=t+4, (*)
2=4¢{+5.
X, ¥, 2 NaDHUHT Oy KHAMAaT/MapHHH GepPHIraH TeKHCIHK TEeHT-
JaMacura Kyiub, napameTp ¢ HMHT KuMMaTHHU aHHKJafMu3:

3 (47— (t+4)4 2(4¢4-5)—5=0,
GyHIaH '
f=—1. i
t Huhr Oy kuiiMatunn (*) ra KY#uG, Gepunran TYrpu
YH3HK Ounall TEKHCAHKHHHT KeCcHIUHMII HYKTacMHH aHMKJali-
MHU3: :
x=2; y=3; z=1, A, (2; 3; 1).
Mananaétran TYrpu umsuk Gepmiran A (—1; 2 —3)
HyKTallaH Ba Tonunran Aq (2; 3; 1) nyxTtegan yramu. (8)
¢opMysara acocaH YHHHT TEHIJIAMacH:

s x4l _y—2 2483, ~x+1_ y—2 243

' pEe e R R A e S A
—1 3 1 o R

4-MHucO I ’—%—=%=Z—TS—2 TYFpu yuspk 4x-+3y—z+-

—+3=0 TekucHMKAa ETHLI-ETMACSUTHHH TEKLIHPHHT,
A. (19) wapThu TeKmupH6 Kypamus:

A 4-24+3 (—1)+(—1)-5=8—8=0,
4-(—D+3-(—3)—1-(—2)+3=7—7=0.

Hemax, Gepunran TYFPH uu3uK GePHJIraH TEKHCIHKAA ETa-

IH. A
1 50. x—?—?:%g:—z:]l TYFPH uM3HK OuiaH -3x+5y-- 2—
—2=0 TeKHCAMKHHHT KeCHIHI HYKTACHHH TOIMHT.
JKaso6. M (0; 0; —2).
51. A (3; —3; 0) HyKTa Xamia %=%=z—;—2 TYFPH

4YM3HK OuitaH 3x—4y+32—1=0 TEeKUCTHKHHHI KEeCHLIHLI

HyKTacH OpKamH YTYBUYH TYFPH YH3HK TEHrJlaMacHHH TY3HHT.
x—3 y+3 =2

){(0306. T=-j=—5 .

52. 3 %ﬂ:”%@.:% TYFPH Yu3nK Guae 3x—3y - 22—
—5=0 TeKHCIHKHMHT; "
— —~1 z—4
) x413=)’2 =234 TYFPH uH3HK Ounan x--2y—4z-|-

=+ 1=0. TeKHCIHKHUHT KeCHIUHUI HYKTAaCHHH TOIMHT,
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JKaso0. a) TYFPH uM3HK TEKHCIMKKA Mapamies; 6) kecu-
UIMII HYKTacH aHHK 3Mac; B) TYFPH UH3HK TEKUCIHKAA éra-
I,

53. A KO3(¢UUMEHTHHHT  KHAMaTH  KaHJal Oynrania

Ax+3y—5z+1=0 Texucnnk x—1_y+2

e
napainen Oymnamu?
Hasob. A=—1.
54. A Ba B KO3p}ULUEHTJAPHUHT KuiivaTiapH KaHlal
6yaranuia Ax-By+6z2—7=0 Texucank
x—2  y+5_ z+1
2T 473
TYFPU YHM3MKKa Tepnenjukynsp Oynamu?
JKaso6. A=4; B=—8.

Z T)”ern YH3NKKA

55. M (3; —2; 4) uyxragan 5x+3y—72+1=0 TEKI/Ic-‘

JIHKKa nepnemmxynﬂp TY UIMPHHT.
}I(aao(ix —3_y+2_ =4

3 =T
2 y— —1 -,
56. Koopmunaranap Gownia _2;_)!5 3 2_—2 TYFPU uH-
3UKKa TEPNeHIUKY/AD TeKHUCJHK YTKA3HHT.
JKago6. 4x-1-5y—2z=0.

57. Texiuupuur:

)x2—1—yt+1§ z+2 TYFpn uM3nK 4x-3y —z+3=0 Te-
KHCTMKAA €TaluMH; .
X‘r2 y 5 4 v
B) —g~="7 = TYFPH UH3UK 3x—2y—z-+15=0 rexuc-

JIK 1A eTalII/IMPI,
x—1 .y 2—2
€) =% =—3— TYFPH UH3HK 5x —8y —2z—1=0 Tekuc-
NUKAa ETalHMH?P
JKago6. a) €ramu; B) Ba ¢) érMaiiad.

x y z2—4 .
58. F=3="5" TYFpPH 4M3UK OHMaH TeKHCJIHK Opacuna-

ra OypyakHH TOMHHT.

Jaso6. o=<1°17". &
5- §. Chepux Ba UMIMHIPHUK CHPTIap. AlJaHMa CHpTIAp
1. Cpepa. Tyrpu OGypuaxk/H AEKapT KOOPAUHATANAP CHC-

TeMacHla '

(x—aP+(y—b)'+(z—c)’=R" (1)
tenrynaMa Mapkasu C (a; b; ¢) HykTalXa Ba pamuycd R ra
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teHr Oynaran cgepanu anugiaiim. M (x; y; 2) HyKTa yHUHT
MXTHEPHA. HYyKTacH. Arap xoopauHaTtanap OouH chepa Mapka-
3ura KYuupWiaca, YHHHT TeHIvVIaMacHh KYHHAarH KYpUHHINra
Kesatu:

X1 y?-2?=Re, (2)

Coepux cUPT Xap KanAad TeKHCJAHK OujaH XaKuKH# EkH
MaBXyM aiinaHa GyHnua kecuiiald. Arap TeKHeIMK cdepa
MapKasuJaH pajuycra TeHr Macodafa 6y/aca, y Xoajka KecH-
[UHII YHU3MFH HOJb Pajuyc/id Joupara anaHaid, s'’bHH TEKHC-
JMK cdepara ypuHaiu, Oy HyKTaja cdepara ypuHYBYH Xamma
TYFPH YM3HKJAp WY TeKHCAHKIA €Talu.

2. lluauuaApuk cuptaap. Tyrpn Oypuskiu JlexapT
KoopAuHaTanap cucTeMacifia f (x; y)=0 TeHrsamMa sSICOBYHCH
Oz yKKa napannen 6§aras yuauHopux cupmrui ¥hola Ku-
Jaajd.

Hyura yxwaw o (x; 2)=0 Tenrnama scoBuucu Oy YKKa
napanien UWIMHAPHK CHPTHH Ba § (y; 2)=0 3ca sicoBuHcH
Ox Yyxka napajuien OyJarad UHIMHAPUK CHUPTHH HbOJa Kuja-
Id.

3. Afinauma cupraap. Tyrpu Oypuakyu Jlekapr
KOOpIuHATAIaDH cHCTeMacHla

F (£ x*+y* 2)=0

tenriama yOz TexucoukAard Oupop L umsuksumar Oz K

atpou/la aliMaHUIIUAAH XOCHI OYIraH QiLauma CupmuiL

aHukaiau. Bouika VYxsap yuyH xaM MyHra yxmam Kouja-
Jap MaBXyZH.

X2 2 o -

Macanan, 72-[—%2—:1 anmuncaudr Oy YK atpoduia aitna-

HUIIUAAH XOcua GYysraH afnaHMa CUPTHHHI TEeHrJIaMacH KyWHH-

laryua é3uiaji: '

xﬂ_l;.z? y‘l
at +F=l'

Arap yma samnc Ox YK atpoduia aiinaHTHpuica, TeHr-
JlaMacu

x2 y2+32_

at =1
KypuHHwAa Oyaran afinanma cupt, a==0 6yaranaa sca cdepa
xocun Oynanu.

4. danuncould. Tyrpu Oypyaxiu AexkapT KOOPAUHATA-«
Jap cHcTeMacuia

2 2 A
Pl @
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TeHI/1aMa GUlal TacBHP/IAHTAH CHPT 9.2.4URCONO AeHHald.
a, b, ¢ Map SMNCOMIHUHT SIPUM VKJIapH.
(3) smmncounny xOy, xOz Ba xOy TEKHCIUKAap 6MiaH
" KecuJIca, KecHMAa MOc X0JJa Ky#uaard 3/UHNcIap Xocui 6y-
JIaJH: -
X2 y2_ X2 z?_ y'z g2_
[afrﬁ-l’ {a—2+25_1’ {;;+C—2—1,
2=0; y=0; x=0.
l-mucoa x?+4y?+22—6x48y+224+10=0 cthepa Map-
Ka3HHUHT KOOPAHHATA/IZPH Ba DalHyCHHHHT Y3YHJHIHHH TO-
MHHT, .
A. bepuiran chepa Terrsavacund (1) KYpPUHHWIrA KeaTH-
pamus; . ,

XLy 2% 6x+8y+224+10=
=x*—6x+94y2+8y+ 16422 22--1—26 4 10=
=(x—3)"+(y4 4y'+(=z+ 1)*—16=0,

Oyutan (x—3)"4(y+4) (24 1) =42,
Hemax, Cepuiran cepanunr mapkasu C (3; —4; —1)

HYKTaJla BA PafMyCHHMHI Y3YHJMIH R=2 3KaH.
2- MHCOJ. Yoy

e FyF A (=3 = 13
z2=5

TEHIlaManap CUpraaukia KaHAad 4H3HKHH {TaCBUPJARIH ?
A. 2 =9 TeKHCIHK GHiaH]
(Xx=2)+(+7+(2—3?=13
C:epaHHHT KEeCHIUTaH UM3HFH aillaHaHd TacBHpaaiad. MKKHHYH
TeHrJamara 2 =5 mu Kyiicak, 6y afulana)
(x—2) +(y4-4p =3
2=25
TEHI/IAMAJIap CHCTeMacH OHJaH TACBHPJAHAAH. - A
O. 59. Kyiiuna Gepusradnapaan qoiiaanaHuo, 11ap CUpTH-
HHHI' TE€HT/IAMAaCHHHU &3HHT:
a) wapuunr wmapkasu C (2; — 1; 3) nyxraza, paavycu

6) wapuuur mapkasu O (0; O; 0) Hykraza Ba wap M (6;
— 2; 3) HyKTalan yranw;
B) wapuuar mapkasu C (6; — 8; 3) HykTaza Ba map Z
YKHra ypHHaIH.
/Kas06. a) (x — 2+ (y + 1P+ (z — 3)? = 36;
6) x* + y* + 2% = 49;
¢) (x —6)" + (v + 8)* + (2 — 3)* = 100.
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60. Ky#fuzaru cdepanapiaH Xap OHPY MapKaSHHHHI KOOp-
ZMHATANAPHHH Ba PadMyCHHHHT Y3YHJIMTMHH TOMHHT:

a) XX+ y'+22+2x—4y —4=0;

6) x2 +y*+22—6x—16=0;

¢) 36x? - 36y? + 362% + 24y — 72z — 95 = 0

JKaso6 a) C(— 1;250), R=3; ¢) C(:5; 10}, R=2.
6) C(3; 0;0), R=5;

61. x-43—5 y_5 0 z: TYFpH uMsHK OMnaH x? 4 y*--
+ 22+ 4x—2y -+ 102 — 19 = 0 C(pepaHHHT KECHIUHUI HYK-

TaCHHHU TOTIHHT.

){(a306 N, (4; 4; — 3); Ng (L = )
(x— 4) Fy—2F (2 — 1)2
el _

TeHr/JaManap GHpraqukja KaHjad UM3HKHH TaCBnpil;:tﬁM?,
JKaso6. Tenrmamacu LY o — 2
H ((x — 42 +Hy — 2 =7
_ 3
=73

GyJarad aiilaHaHd TaCBUDJAHIH.
63. 3x? - 36y*+ 8122 — 324=0 TeHrJaMa KaHaad CHPTHH
TaCBupﬂaHﬂH? .
 JKasoG. Sipum Yxnapn @ = 6V3 b=3; c=2 Gymran
3JVTHIICOMHH Tacsnpnau;m
64. x* 4+ y? = R? aiinananu Oz YK arpoduia ainaHTHpHLI-
JaH xocun OVnrad au.naH'wa CHPTHHHI' TEHIJJAMaCHHH TY3HHT.
/Kaaoﬁ x2 +y 42t = - R%.
—I— 2—1— + = | SAIMICOHIHMAT
x—4 y +6__2 "2
2 -3 =2
TYFpH 4U3HK GHMAH KECHIIMLI HYKTaCHHHHT Koop;mHaTa.napuﬂu
TONHUHT.
JKaso6. N,(2v'2; 31/2 2 —2/°2);
N(—21/2 312 2+2/2) _
66. 4x? + 622 — 24 = 0 TeHrJiamMa KauIai cupmu TaCBHP-
Japau?
JKago6. Sicopuucn Oy VxKa napaaien GyaraH UHIHHIPHK
cHptHU Taceupsaiinu. BB
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IV OB
MATEMATHUK AHAJIM3TA KHPHIL

1- §. XagHKHii COH, XaKHKHA COHJap TyMJaaMu
Ba XaKHKHA COHHUHI aGCOMOT MMKIOPH

Bapua uekaH YH/M Kacpiap Ba 6apua JAaBpPHH YEKCH3 Kacp-
Jap payuoHaL CoHaap LeHnIafH. Xap OUp pallMOHAN COHHH

UKEHTa ¥3apo Ty0, OYTYH p Ba ¢ COHJIADHHHT % HucbaTH Kabu

é3uil MyMKHMH. AKCHHYa p Ba ¢ Jlap GYTyH O¥.raHia —5
paLHOHall COH OyJanH.
HaBpuiit 6yamarad  uyexkcu3 YHIM Kacp UPpPaAyUOHaL COH

nefimnany. Vppauuonan commapra v 2, '3, = Ba X. K. COH-
Jap Mucos 6ynann. Bepua pauuoHan Ba HppaUMOHAN COHJAp
oupraliuk/la XaKakxud coxaap nedwiaad. bapua XakHKHE
COHMAp TYMJaMHHH R OuiaH OenrmnafiMu3. X — aJeMeHTIapH
uXTHEpHiT OOBEKTNapAaH HOOPaT OHPOP TYmaaM, X 3ca GHPOP
00BeKT OyncuH. ¥ xomia ywmby x € X udona, x snement X
TYIjaMra Kapauii KaHJauriid Ounanpain. Ymoy x ¢ X ugo-
la 3ca X 3jeMeHT X Tymnjamra KapauiJd 3Mac/AuruHu 6mum-
panu.

VxTuépuit @, b Xakukuit coHnap OGepwiaraH G6YyJcHH,
a< x < b TeHrCH3JHKHH KaHOATJAHTHPAAKIaH XaKHKHi COHJap
TYNJaMHHH 04Uk opaiux Aedvnald Ba |a, b xypusHuwaa
Gesrmiadand. @ < x < b TEHIrCH3JNHKHH KaHOaT/IaHTHPaIHTaH
X aKHKHH COHMap TYNJIaMHHH 3Ca énuk opaauk Aefunanu sa
la, b] xypusnmpaa OGenruwnaHagy. a<x<b, a<x <b
TEHT CU3JIHKJIaDHH KaHOAT/IaHTHPaAMraH XaKHKHE COHJap Tyn-
JAMJIAPHHH MOC PaBHINJA ApUM 04Uk Ba APUM ENUK oOpa-
JUKJap neduwnand Ba la, b}, |a, b] kypunuwina Gearunananu.
Xap OHp XaKHKHA COHra COHJApP YKHAark OMTTa HYKTa MOC
kenanu (4.1- yusma). Lllynudar yuyH 6ab3aH XakHKHil COH
HYKTa XaMm JeHHIanu. '

bl L I 1 | 1 1

4 -5 -2 -~ 0 7 2 3 4 5 x

4.1- yu3ma
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— oo Ba 4 oo Genrunapuu 6apua XakHKMi COHJIapAa, AbHH
uxTHEpHE X R na — 00 < x < - 00 TEHICH3JHKHH KaHOAT-
JaHTHPaAHraH COHJAPHHMHT GenrucH ne6 xabyn xunamus. byu-
Aa — 0o COHJap YKMia yanjard, -+ oo COHJIap yKHaa yHr-
JIaTH 4eKCl3 Y30KAQUIZAR HYKMAAAp AeHHNanH.

Ywby Ja —e, @ + €| OuHMK OpalHK @ HYKTaHHHT e- am-
popu neiiunanu (4-2- uu3Ma).

! 1 L
\g-

o a-& Q are /
4.2- yu3ma

VxTuipuit X XakHKMi# COHHMHT aGCOMOT MHKAODH KyHHU-
Jarvua aHMKJaHalu: .
— x, arap x <0,
x, arap x > 0.
ABOCOMOT MHKIOPHHHT XYCYCHSITJapH;
1) |x| <o renrcusnuk — a < X <C o TeHMCH3/MKKA TeHT

KY4JILHP .
2) | x|> @ TEHrCH3RUKHUHT GakapuaHmnAaH X > 2 EKH
x < — a TEHTCH3JHKHHHT OaapHIHMILHA KeJHO 4HKalh Ba aK-

CHHYa.

x| = |

3 |xtyl<|xl+1yl
4) [x £ y|>[Ix)—1yi]
5) f;yl;I'XI'lyl- .
) |5 |= 57 (=0
1- MucoJa. Kyiugard TeHrcH3JHKJapHH €UHHI:
D |x+2|<3; 2) |2x—-3| < 1;
3) a2 —Tx+ 12| >x?—7x+12; 41 <|x-3|<4.
A. 1) |x + 2] < 3 Tenrcusnuk ywoy .
—3<x+2L3
TEHICH3/MKKA TEHT KyusH. DyHlaH Ky#uniaru
—5<gxg 1

TEHICH3JHK KeJHO YHKaH.
2) |2x — 3| < 1 Tenrcusnuk yuly

— 1< 2x—3<1

TEHI CH3JHKKA TEHT Ky.tum. Bynaan kyiinaaru
2<2xx <4 éxul<x <2

TEHI CU3JHK KeNHO unKai.
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3) Bepuiran TeHrcHMsauk x HuHr ymby x? —7x + 12<0
TEHICH3/IHKHH KaHOaT/IAaHTHPaj urai Gapua KHidMart/apuaa ¥ pHH-
auaup. Lysuar yuyn x? — 7x + 12 < O TeHrCH3JIHKHH €ua-.
MH3.

X=Tx+12=(x—3)(x—4)< 0, Oysiau ymby
x — 3> 0, x — 4 << 0 TeHrcu3nukJapra sra 6yaamus. Jlemak,
3 < x <4 3KaH.

4) 1<|x— 3| <4 renrcusmik Ky#uiard [x — 3| > | pa
|x — 3| << 4 Tenrcusnuksapra Tesr KyuJaH. Bynapaan 1) | xx—
—3[>1=> a) x—3>1=> x>4; 6) x—3< —
—1=>x<2,2)[x—-3|<4=>a)x—3<4=>x<7;
0) x—3<4 = x> —1.

By TenrcusnukapHi Ouprajiukia Kapacak, — 1 < x< 2
Ba 4 < X < 7 opamikJapra 3ra 6§uamu3. AHHaH my opauk-
Japla Gepwirad TeHICH3MHK YDHHIM GYjand. A .

2- MmucoJs. KylHnard TeHr/iaManap €4HMra 3ramu:

D x|=x+3; 2) |x|=x—3?

AL 1) x>0 6yaca, x = x -} 3 TeHrsaMara ara 6y1amu3.
By tenrnama euumra sra smac. Arap x << 0 6ynca, — x =

= X -+ 3 TeHrJMama Xocu1 Gynaay, GyHAaH X = — 3 CUMM-

2

ra sra 6ymamus.

2) x>0 6yaca, x =x — 3ra sra 6yramus. By Teuria-
MaHHHT €YHMH HYK. Arap x < 0 6Vica, — x = x — 3 Teur-

o 3 o

Jama XOcH1 6Yianu, OyHIaH X = 5 ra sra Gymamus. By
eunm x < 0 neran capasumusra suzamp. [emak, |x|=x-3
TEHIVIaMa €YHMra 5Ta 3Mac. 4

O. Ky#unara TeHrCU3/IHKJApHH eYHHT:

1. [x] < 4. /Kasob. —4 < x < 4.
2. x?<< 2. JKaso6. —V2 < x< V2.
3. |x—3|>3.. Kasob., — o < x < 0pa
6 << x < + o0,
4. |3x — 2] < 4. IKaso6. — 3 < x < 2.
5. |x|>|x+2]. Hagob, x < — 1.
6. 1< |x--2|<4. JKagob. —6 < x< —3 Ba
—1l<x2
7. x*>09. agob. — oo < x< —3 Ba
, 3<x< + oo,
8. [x| >2. Masob., — oo < x.< 2 pa
2<x < 4 oo,
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9. jx+ 1| >1x]. }chod.x>——%.

10. |x +21< 2. JKago6. —4<x<0.E3
Ky#iugaru TeHrJamajap eyumra sramu?

1. [x|=x-+5. ){(aao6.x=—-521.

12, [x|=x —05. Jaso6. Eunvra 3sra sMac. 58

2- §. (DYHKU,VHHHHHI‘ TabpUdH

Tabpud. X Ba Y tynaam Gepunran 6¥/cuH. Arap 64pop
KOMAa X TYIJaMHHHT Xap OMp 3/1eMeHTHra Y TYNJIaMHHMHT
6utTa Ba (pakaT OGHMTTa 3ME€MEHTHHH MOC KYyilca, Oy KouAa
Pyrryus Aedunamu.

By rtabpupmarn X Ba Y Jap opacuiard OGOFJaHHUIHU
@yHKyUOHAA OOFAGHUUL JeliNau Ba Kyiularnua GesrHia-
Haau: y =-f(x). By epaa x spkmu y3rapyBuH, ¥ 9ca 3PKCH3
y3rapyBuu Ba f — X HHY Ta MOC KYIOBUH KOM/a, SIBHH QYHK-
uusaaup. Jemax, f(x) Ba f Gup Hapca sMac. f Kouma, f(X)
3ca 6y KoHAa €pAaMHfa X ra MOc KYHMIraH ) HHHr 3/eMeH-
‘tigap. Tabpudfarn X TYnaaM ¢GYHKUHIHHHT QHUKAGHILUL
coxacu nefunaiu Ba QYHKUMS Y TymaamJlaH KuiMaTjap Ka-
O6ya xuiamd. Dav3adn y = f(X) ¢yHKUHOHaI GOFIaHHIIHHHT
¥3u yHKUH Je0 IOPUTH/IAAM, aMMO QYHKUHSA X Ta y HH MOC
KYIOBUH f KOMJA 3KAHJHIMHH JOHMO Hasapia TYyTHUI Kepak.

[lUyppafi kuand, GyHKLHA OepHarad OYJHWM Y4YyH YHHHT
anuxraruue coxacu ne6 ararrad X TynuaaM OJAMHAaH Oe-
puiraH GYyauuiM XaMAa YHHHT Xap OHD 3J€MEHTHra KaH[ai
00BeKT (3JeMeHT) MOC KYHHAHWHHM aHUKAa6G OGepaguran- f
Koula OepunMmid kxepax. Dynsa X munr xap Gup X 3aseMeHTHra
MOc kenraH f(x) smemedtTsap TYmjiaMH ¢GYHKUMAHHHT Y32a-
pUll COXQCUHIL TAUWIKUA KWIARH., - -

Kyananmanunr IV, V Ba VI 606napufia XaxHKHMH cOHJap
TYIJIaMHAa aHHKJaHTaH Ba KHMHMaT/apy XaM XaxHkHil ‘conmap-
Jax ubopat QYHKUHAIAD KapaaalH. :

Burra XaKukHil coHra OolliKa XaKUKHIl COHHH MOC KVIOB-
uy¥ KOMJA XapakTep KMUXaTHRAH Xap XW1 OYMHIIM MYMKHH.
Macanan, xap Oup XaKMKHUil COHTa YHHUHI KBaJPaTHHK MOC
KyAHW MyMkHd. Dy ¢yHkunOHan Oornamuil KyiMAardya
€3unaau:

' y =x'}
By epma x spkau y3rapyBuM, y 3ca 3PKCH3 Y3rapyBuH, KBa-
JpaTra Ky Tapuil amanu 3ca GyHKUHAdan HOopataup. By dyHk-
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LUMAHHHT aHUKJIAHHUW cOXacH Gapua XaKUKHMH coHsap TYIJIaMH
R nan Ba y3rapum coxacu [0, o) opanukian u6oparaup. By
dynkuma 2 ra 4 HM, —7 ra 49 Hu mMoc KVsmH. 4 Ba 49
Jlapra MOC paBHIJA (PYHKUMSIHHHT 2 Ba — 7 HYKTajap-
Aard Xycycuil kHiMatiapu fefinsann. Eu3 GabiaH (yHKUHUA
2 pa 4 ra TeHr €xkH — 7 Ja 49 mu KabyJa Kunaid Ae6 xam
IOLHTaMH3. DyHKUHOHAN GOFMAaHHIIHK E3ULIza y3rapyBuunap-
HH KaHJa# OCATMIalIHHHI axaMHSATH #yK. Macanas, ymoy

=02 u=0 o=0 x=y?

uponanap GuTTa GYHKUMAHH CHNAMPATH, UYHKH 6y GoFjaHHLI-
Japia Koufa OWTTa — KBafpaTra Ky TapHiaup.
Yoy
2 1
y=-=
GOFNaHdLl Xap OWD XakUKHI COHra YHHHT TecKapHCHHH MOC
KysIH. By xonna ¢pyHkuusuunr aHHKJaHHLI coXacH |— oo, O]
Ba |0, oo | oparukaapnan ubopar.
OYHKUHAHE aBUKIafAUrzH KOMAalep aHYya Mypakkab Gy-

ZHIDK XaM MYMKHH, Macalal Ky[H1arnya yHKUHIHH K¥Ppai-
JHK:

-, 4 y—
y=v1+x+ l/Q—x—;%~x1°.

By Xonna gynkumal - x> 0pa 2 — x > 0 TeHrcusMKapHH

KaHOATMaHTHPafHral X ;1apfa, sibid — 1 < x < 2 OpaNHK A A
dHHKJIAHTaH.

Babsan GyuKuHsHH anuknaiimiran KOHja fAroHa ¢opmy.a-
AaH MGOpaT OYNMACJHIH MyMKHH. Macanan, yw6y

© X, arap x <0 6yica,
F(x)={1,arap  0< x < 3 6Yuca,
X, arap 3 < x Gysca

KouZa Gapua x € R napaa dyHKUHSHH aHHK/IafY. byukuys-
HH Kyi’mﬂamqa aHHKJall Xam MYMKHH;

_ {O, arap X pauuoHan Gy.ca,
Y =11, arap x nppaunoHan 6y .1ca.

By dyskuus xam Gapua x € R napaa aHHK/IaHTaH,
1'- Mmucoua Kyfugaru Oy HKUHANAPHHHT GepuiraH HyKTa-

Japaard Xycycufl KHAMaTHHH XHcoGJaur:
_2x 41 _ .
D (=51 x =3
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2) y = x* arc cos 325 — 3x arcctg x, x = — 1 ;a.

A1) fQR)= 233—++11= 1—70, nevak, 6y gyHkuus 3 ralde“

~MOC Kyap 3KaH.

2) y = x?arc cos % — 3xarcctg x = (— 1)*arc cos (—21)+

.+ 3arcctg (— 1)=%c:+—i—7:=?—g =. By ¢yukuust — 1ra

3 : o
%w HH MOC KYAIH. A

2- mucoJa. Kyiugary ¢oyHKUHSIAPHHHT aHHUKJAHHIL COXa-
JIQDHHH TOMUHT:

1

V= ; 2) /z(t)=l/1/_t_—1;
3 y=v1—x4 4) r=ysne;
5) 0=—— 6) ©(x) = lg(x — 1) 4 arcsin =.

sinz’ 2
A. 1) /% 1 uunr KuiiMaTH XaKHKUE COH GYLHLIN YUyH,
x—12>0 6yaumn xepax. DBynfan x> 1 xenub uukagm.
Xynat wyHnai, V' 2 — X mabHOrasra 6yauumy yuyn 2 —x >0

Oy aHWM Kepak, 6yHlar X << 2 ra sra O6ynamus.

Dy=yx—1+

k

MapHO-

— X
ra sra Oy,MIIM YYyH YHHHT MaXpaxu HOJMAEH dapkau Gyau-
wu Kepak. [emak x <=2 6yaumu xepax. IOkopuaaru x > 1,
X < 2 Ba x % 2 wmapmapaan 6y ¢ynkuua 1< x < 2 spum
€nMK OpajuKAa aHHKJaHTaH 3KaHJIMMH Kenud uHKalIu.

2) h()=V v {— 1 bynxuua aHUKIaHTaH OF MHIIH yuyH
a) vV ¢ amvgnanra, 6)y £ — 1>0 Gyiumu kepak. a) Aan
t> 0, 6) nan 3ca £ > | 6yauwn Kepax. a) gad £ > 0, 6) gaH
3ca t > 1 xenu® unkamu. [lemax, Gepuiran ¢pyHkuus f2> 1
la aHMKJaHTaH, SBHM (YHKOUAHHHE  AHUKJAHKID  cOXacH
|1, + oo mau ubopar.

3) y =V 1 — X' aHuK XaKHKu#l KHAMaTHU KaOys KHJHIIH
yuyr 1—x*> 0 6§muwn xepak. Bynaan x*< 1, sibHH dyHK-
o — 1 < x < 1 fga avMKJaHrag sxat.

4) z =1V sin ¢ pYHUKULTHUHT aHHKJIAHHIL COXAcH sin ¢ > 0
TEHFCH3/IHKHM KaHOATNaHTHPaJurad ¢ sapiad uGopar Oyaanu.
sin ¢ OHPMHYH Ba MKKHHYM uyopakfa MycOar Gynaiu. [lemak,

Oy pyHkuna 2k <o < (284 )=, (=0, 1,2, ... ) opa-
JIMKJIaD/la aHHKJIaHTaH. :
5) ABBano o = Sirft (QYHKUHMAHHHT MaXPaXH HOJTa aiia-
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HaJlurad Hy KTanapHH TonaMu3: arap t=krn (=0, + 1, + 2,...)
6ynca, sint = 0. By kuiiMaTnapla KacpHHHI MaxpaXH HOJTa
TeH] OysaraHd yuyH GYHKUMS Oy KHilMaTiapla aHHKJaHTaH
smac. [lemak, OepuiraH (QYHKUMSHHHT aHMKJAHHII COXacH
COHNAp YKuAarH ¢ =Fkn(k =0, + 1, -+ 2, ..) HyKTanaplau
TallKapH Gapya HyKTanaapaup.

6) ¢(x)=I1g(x — 1)+ arssin % (hyHKIMA aHHKMaHTaH Gy _
JHIIM YuyH OMpMHYHAaH X — 1> 0 6yinwmu kepak, GyHIaH
x > 1. Uxxkununpan, — 1 < —’;— < 1 6ynuu kepak, 6yHAaH—

—2<x < 2. Jlewak, GepunraH (GYHKUHSHHHT aHMKJaHHLI
coxacu 1 < x < 2 ApUM OUMK ODanMKIHD. A

O. Ky#unarn ¢yHkunsnapuuar OepusiraH  HyKTaslapiaru
KUAMATHHH XHcOOJaHr:

2 —3, . 3 _
13. ga(x)=m, x=0, x=—1, X = . /Kasob.
—3 —2;0.
14, f(x)=2arssinx + arstg 2x; x = — % Hasob. —
7 ,
—_ ']—27?.
Ky#iunars GpyHKUHATapHAHT aHHKMAHHUI COXACHHH TOMHHL:
15. y = ];x:; . H(asob. 1< x <2 Ba
' 2<x <+ oo,
¢ f—— .
16.z=y/1+t——tl/5—t. /Haso6, —1 <t <5,
v 17,y =7 4x — x2. JHas06. 0 < x < 4.
18. y = — 1/ 2sinx. JKasob. 2k= < x <
: . 2k + D=, k=1,23,..
19. v =arc cos L—2¢ Masgob. — 1 <x<2,
20. o = log, (x> —9). 606, | — co; — 3]
: Ba] 3, 4 oo].
21. f(x)=10g*5 /Ka806.10,1,]1, oo}
22, f(X)=Vx—1+V6—x. JKaso6. 1<x < 6.
1 r— . i
2 o 9 == — — ) | —x* Ny = 1.
3. ¢(x) T v 1—x*  JKasol 7<x<1
24, y = ctg x. . JKaso6. x #kx. k. =0,
L2 ... =
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3- § PyHKUMAHUHT rpacdHIrH

Tabpud. Arap X HUHT KHHAMATIAPH (DYHKUMSHHUHT aHHK-
JIaHHLI 'cOXacHlAaH OJIMHca, TEKHCAHKAaru (x, f(x)) HyKTanap
TYnaaMe f @yHryusHune paguzu nefinnand.

Ilynaait kim0 GYHKUMAHUHT TPadMrH y XakMaard Ty.a
KalBaIAup, YHAa QYHKUHUA XaKkuIard 6apua MabayMmoTaap Ge-
punra. Arap QYHKUMAHHHT rpadurH €xkH rpagurdauir Gup
KUCMH yu3uarad 0yJca, QyHKUHMIHH ,KYDPHII“ MYMKHH.

Bup neua mucon xapamuk. MabaymkH, y = x? ¢yHkuHs-

HUHT rpacuru (4. 3- uusma) rnapabora, y = —i— OYHKUUSTHHHT

o
vy

4.4- yu3mMa

4.5- yu3Ma 4.6- uri3Ma
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rpagury 3ca (4. 4- umama) zunepbosa 6yaary. Y = X* pyHK-
LHSHEHT rpadury 3ca (4. 5- un3ma) kybux napaboaa neiwna-
M. Yuby

x4+ 1, arap x < 0 6yica,
f(.’C)= 3;2, arap 0< x <1 5§’JIC3,

= arap 1 <x 6yuca
QYHKUHAHHHT rpaguryt (4.6- uM3Ma) yuTa 6ynaxaan ubopar-
Iup.

Texucanknaru Hy K TanapHuur HXTHEPHA TYnnaMu ¢GyHKUMS-
HHHT Tpaurd 6yna onmaiinu. TexHcaHKAarH HykTanap Tyn-
JaMH (YHKUHSAHHHT TPapurn GYNHWH YYYH TYNIaMHHHT HX-
THEPHA HKKHTAa HYKTacH OHD BepTHKaJla €TMacaHrH 3apyp Ba
erapauaup. By mapr Gaxapuirauna, x = a TYFPH UH3HK (YHK-
UHs: rPapHTHHM  Kecub §yTMaca, X = @ HyKTa 0y dbyHKUuHS
Oepunran coxara KHpMaiiiu. Arap x = q TYFPH YH3HK (QYHKLHA
rpaguruHy (@, b) nyKTala Kecca, f(a)=b 6y1am (4. 7- unsma).

/a,b'}‘ oyl

4.7- un3Ma

4. 7- yA3Manar yan TOMOHAA KOIlIalITaH 3rPH YH3UK GHPOP
GYHKUHSAHUHT rPadHUIHHH TacBHP/afiaH. YHC TOMOHAATHCH 3ca
YHKUHSHHHT [PaQHIHHM TacBHPJall OMMaitaH, UyHKH X YKula
WYHAal HYKTa TONHMaJHKH, Gy HyKTalaH YTrau BePTHKan
TYFPH YHM3HK 3IDH UH3HKHH HKKHTa HYKTallda KecHO YTalau.
Mana wy 47- uuaMagaru a, HYKTala (YHKUHS aHHKJaHMa-
raH. :

Mucon. Mapkasu koopausatasap GowHza Ba pazuycH
Gupra Tesr Gyra alifaHa pyHKUHSHURT FPadHrH 6yJ1a oaMaii-
M. Uynku — 1< x < 1 Opa/MKJard xap GHp HyKTajaH yTyB-
YH BEPTHKA] TYFPH UM3HK af/laHaHH MKKHTA HYKTala KeCHG

A
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_YTamun. AMMO 10KOpH spuM afinaHa, sibHH ywby x? + y? = |
Ba ¥ >0 wapTiapuun KaHoaT/iaHTHpajuraH (x,y) HyKTajap
TynnamMi y =/ 1 — x? GyHKUUSHUHT rpaduru 6yaaan. Xyanu
WyHAAH NMacTKH spAM ailaHa ¥y = — y 1| — x? QyHKUHAHUHT
rpacpuru 6ynam.

0. Ky#nnary ¢yHkuHsAnapHHHT Oepuiral OpaiHKJ/JapAaru

rpadurdHy YHIHHT:
25, y =x*—2x—1 [— 2,4] na;
26. y=x*—4|x—1]|+1, [—6,5] na;

27. y = )l—g— 1, Ox yKu OunaH KecUIUHI OpajHK/JIapHAa;
28. y=|x—2{—-3. 22

4- §. dyuxuusjapHuHr 6ab3H cUHIApH

- Mounorton pyunkuuanap. Tawvpud. fdyuxuus
X c RTy naaMAa aHUKJIAHraH 6yJ1an Arap x, < x, TeHrcus-
JHKHH KaHOAaT/aHTHPajuraH MXTHEpHHA HKkuTa X, €X, X, € X
HyKTafla f(x;) < f(X,) (f(x() > f(x,)) 6¥nca, 6y pynxuus-
HH X Tynnamia ycys4u (kamaloBuM) HeHunafd. Arap dxTué-
puit x; € X Ba X, € X map yuys x; < X, 6yau0, f(x,) </ (x,),
(f (x1) > f(x,)) 6Ynca, / dyuxkuusanu xamanmanouzar (yc-
Malauran) ¢oysxkuus Aefunaiu.

Arap ¢pyHKUUS YcYyBUM EKH KaMalOBuH OV aca, YHH Kamsii
MOHOmMOH JRelinnaid. Arap ¢yHKLHA YceMmaldrad Ba Kamail-
Maliauran Gyaca, y MOHOTOH Jefimnand. MacanaH, f(x)= x?
bysxiua R 1ynnamAa Oy cHAGIAPHHHT Xed 6npm‘a KHpMafiau,
yyHKH X < 0 Za kamawoBud Ba X > 0 Xa VcyBYHmD.

2. }KyQH Ba TOK pyHkuHAsap. Tabpud. f(pym(-
uHst X c R Tynnamla aHUKJaHraH OV cuH. . Arap HUXTHEDHH
xeXBa —x€X Ha f(—x)=f(x) Tenrmuk OaxapHica,
S acygdm, f(— x)= —f (x) teuraux Oaxkapunca, f mox -
@dynryusa pefmnaan.  MacanaH, f(x) = x? Kypr PyHKUHS,
f(x)=x% 3ca TOK GYHKUHAAHP.

Kyodr ¢yHKUMSHHHT rpagurn  OpAHHATANap me‘a HHUCcOa-
TaH CUMMeTPHK OyJamu. Tok GpyHKUHAHUHT rpadury 3ca Koop-
IxHaTanap OowHra HucOaTaH cuMMeTpHK OVaagu. Tox xawm,
XKypT Xam OYamarad (yHkuUussap XaM MaBXYZA, anbaTra.
4. 6- yu3Mala WyHMall ¢GYHKUMS TPadUTH TacBUPJIGHTaH.

1- Mucoa. Kyhularu yHKUHSIapDHH MOHOTOH EKH MOHO-
TOH 3MAac/AMIHHA TEKIIHPHHT:

D)y ==x5 YW=
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3) 2= x4 x% 4) g(x) =[x+ x;
5) A(n) =12;

6) x+1, arap x < 0 G¥nca,

g (%) = {xz, arap x > 0 6yuca.

A 1) y=x%pynkunsa | — oo, 4 oo [ opanukaa aHMKJAH-
ran 6§46 ycyBunaup, 4yHkH 0 < x; < X, A2 y (x,) < y (x,)
Ofnamn. XakukaTaH —XaM, Y (X;) = X3 Hu Yy (x,) = x5 Aa
alupud
Y.06) — ¥ () = x5 — X7 = (X, — x,) (x5 -+ x5 x,+ xBx? +

+ 2, 3 -+ x1)
upojara sra G6ynamus. By mponaHuur mxxana xymairysunch
XaM Xy < X, napia MycOar Oynamu. [emak, y(x,) > y(x)
3KaH. ’

Yy =Xx° QyHKUHA TOK OYiranM yuyyH y KOOpAHHATAIAp
Gouwnra HucGaTaH cuMMeTpuKAHp. LlyHuEr yuym x; < x,<0
Oysiranfia xam y (x,) < y(x,) 6ynamu. [emak, 6y dhyHKLHS
}— o, oo opanukna ¥cysBummmp.

2) f{x)= }71_—; ¢yuxuns 0, - oo [ spuM  Ykaa aHHKIaH-
raH Ba KaMaloBUMMMp, YyHKH 0 < X; < X, 6§ica, 1/ %, <
<V x, 6ynanu. Byunan sca '

Fe) == >

TEHPCH3/HK KeHb6 4YHKafH.
3) 2 =x*4 x* QyHKUHT MOHOTOH ¥CYBUH XaM, MOHOTOH
KaMaloBYH XaM 3Mac, YYHKH HXTHEPHA X, < X, Ad

2 = 2 (x) = (02 x2) — (A F ) = (x, — x,) (o +
+x, x4 +x?-{-x2.+fx1) ’

{TEHTHKKA 3ra Gynamu3. By TeHrymkHMETr, VHI' TOMOHHIArH
'HKKaja  KYnafiTyBun XaM X, <X, < — 1 Ba 0 < x, < X,
Gyaranna mycoat 6§amb, — 1 < x, < x, < 0 napia GHTTacH
‘Mychar, OuTTacM Maugpuit Gymamn. demak, 2z (x,) — 2(x,)
.aiupMa ¥3 HLIOPAacHHH Y3rapTupany. ,

4) g (x) =|x|+ x wavaitvalguran dyuxunsaup. Uyuku

. _{arapx(O 6yiaca 0, uyHkn x < 0 1a |x|=—x,
g.(x) = arapx >0 Gyuca 2x, uynku x > 0 ga | x| = x.
Tlemak, g (x)]-— oo, 0] opammkia yarapwac 6ym6, 0ra
TeHr, [0, 0o ma 2x ra Tewr, sbHM Gy OpanHKAa Y cyBuHaup.

1
Ve 7 (%)
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——————p -/

4.8- unaMma 4.9- yu3Ma

By dynxuussunr rpapuru 4.8- ‘ynamMana TacBHPJAHTaH.
5) f(u) = IuTl(bnyuuﬂ xaM KaMmaiiMaiiauras §yHKUHSIHp.
UyHkH
A _{arap u <0, 6yaca— l,uynknu < O malul = —u,
h(u) = arap 4 >0 Gyaca 1, uynku # >0 aa |u|=u.
By dynkuusanuur rpapuru 4.9- uM3Mala TacBHDJaHTaH.
6) arap x < 0, 6yaca, x + 1,
¢ (x) = arap x > 0 6yaca, x?,
(YHKLHS MOHOTOH 3Mac, YYHKH X; < X, < 0 6¥nca, ¢ (x,) <
< ¢(x,) 6ymamu Ba 0 < x; < X, JMapAa xaM ¢ (x;) < @ (x,)
o 1 1 i
6ynamu. AMmo x, = — 5 Hecax, ¢ (—— 3) =—5 F+ 1=

2
GG, X, = Gyaca, ¢ (x;) = [4) = Gy
1 1 1

Hemak, x;, = — % < -1§-=x2napﬂa<p (—-—2—) =7 > =
= ¢ (x,) 3xad. By ¢yukuuauunr rpaguru 4.10- ynusmaga Tac-
BUpJIaHIraH. A

O. Ky#ugary ¢yHKUUAIADHAHT MOHOTOH E€KH MOHOTOH
SMAac/HIHHH TeK LIVPUHT.

29, y=x%43x+05. JKasob. ycystm

30. y=a*, a>1. JKaso6. ¥cysun.

31, f(x)= lo 2 X. JKaso6. ¥cysun.

32 flx)y= Ix + T+ x--1. JKaso6. Kamaiimaiinu.
3. F(t) = ;j: : , JKas06. Kamaiimaiinu.
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34.

arap x << 0 6yaca, 4x + 1,
J(x) = {arap X > 0 0Yiaca, x?

JKaso6. MosOTOH 3Mac.

35. y = a't1 O< a << 1'
/Kaso6. Kamaiosyy,
36. y =" x. ¥
Jaso6. VY cypun.
37. y=sinx-- 1.
/(a806. Monoton smac.
38. y =log,x, 0<a<1.
/Kaso6. Kamatosun.
2- MU co . Kyitunaru pynx-
LHUAJIAPHHHT XKYDT-TOKJIHr I KU
Ky(DT XaMm, TOK XaM 3maciu-

4.10- ynsma I'HHH KYPCaTHHT;
DA =V a1 — 2) f(x) = x4 x*;
3) f(x) = cosx; 4) f(x)=831Jn_x;
5)f(x)=l/x3T1 6)<p(x)=VXz+5

| x|

3
A1) flx)y= l/x2+ 1 —x* ®ydr pyHKuHs, 4yHKH
3 3 —
F(=2) =y (=2 +T— (=X =y X 1 — x*= f(x).
©2) f(x)=x3+ x* dynxuus XKypT xaM, TOK XaM 3mac,
YYHKH f(— %) = (— x)’+ (— x)? = — x—3 + x*. By Hpona
S(x) ra xam, — f(x) ra xau Tenr swac.
3) F(x) = cosx xyobT dyHKUMAIHD, YYHKH
(— x) = cos(— x) = cosx = f(x).
4) f(x)=sinx ToK yHKUHSZHP, UyHKH
S(—=x)=sin(— x) = —sinx = — f(x).

' 5) f(x) =V x*+ | byukuus KyhT XaM, TOK XaM 3Macs
uyHKH f(—x) =V (—xP+ 1= v [ — X%, By upoga f(x)
ra xaM, — f(x) ra xaM TeHr amac.

. 3

6) ¢(x)= 4 IXXT 5 XKyQT OYHKUHSA, YyHKU

83— 3,
— X} -5 -5
Pl = =TS () A

Ky#upars ¢yuxunsnapuusr KYQPT-TOKIUIHHH EKH XKY(DT
‘XaM, TOK XaM 3Mac/MHCHHH KYPCATHHT.
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39. f(x) =y x*— 1. : JKaso6. Kypr.

40. f(x)= x3 -+ 3x. - JKasob6. Tok.

41. f(x) =sin®*x cos x. Jasgo0. XKydor.

2. f(x) =y x*+1. Maso6. Kypr xawm,
TOK XaM 3Mac.:

43. f(x)=sinx cos x. JKaso0. Tox.

3 o .
4. f(x) = ‘QC;_—{_—E Kaso0. Kydr xam,
N e TOK XaM 3Mac.

45. f( =Yt JKaso6. Kydr.

46. f(x) = —i JKa806. Tox.

47. f) =5+ 2. )R aso6. Toxk.

1

1

48. f(x) = cosx 5 sin? x, JKasob. Kypr. B

5- §. CoHJap KeTMa-KeTJHIH Ba YHHHT' JIHMHTH

l. Kerma-xeranx, Bapua mycGar OyTyH cOHJap, IBHH
1,2, 3,4, ... nap HATYPaJ COHJap TYNJaMHHH TallKUJ 5Ta-
M. By tynnamun N Gutan GearmafiMus, sSbEH N={1,2,

A S

- Taspud. Harypan comnap rynmamu N Ra anuinanran
J GYHKUMAHH Kemma-xemaur Ieimnaiu.

By oynxumsmumr guimamiapn  f(n), n=1, 2, "
KemMma-Kemauksure xaoaapu ReRunaid. Kerma-KeTIHKHIHD
n- Xagu f(n) wd (@, vu) @, = f(n) KYpHHHWAA GeArHIafAMH3,
Y xoala Kerma-KeTauKHH {a,} éxu a,, Qs ... , @, WAKIAA
€3HII XaM MYMKHH.

Ky#uaaru KeTMa-KeT/IHKTapDHH KaPaliuK:

1, 8,5, 7, .... (1

1, 9, } 01' 1, 0, ... 2
1

1,—2-,—3, T, ?, e [(3)

151, 2, 3, 5, 8, 13, ... (4)

(1) xerma-keraHK Tok COHJIap1aH Ty3HAraH, YHHHT 5-"xagu
9 ra TeHr Ba n- Xamm 27— 1 ra TEHT, -
(2) xeTMa-KETIHKHMHT - XalH, n xy¢pr Gyumca, 0 ra, Tox

6yxnca, 1 ra Tenr. Yuunr n- XalMHY KyRuflarHua &3Hu MywM-
KMH:

1—(— 1"
—.
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(3) xerma-KeTIUKHMHT - xazm—ln ra TeHr.

By epmaru (4) xersa-xerankuu GHGOHAUYH KETMA-KETJIHIH
Aefiuafd, YHHHI OMPHHYH MKKHTa Xaiu 6upra, OGowKa Xap
OHp XalH ONIMHTH HKKHTA XaAMHHHT HAHFHHIMCHra TEHT. [y-
HHHT YuYYH (4) KeTMa-KeTIuKHHHr 8- Xagu 8- 13 = 21,
9- xamm 13-+ 21 =34"ra Teur 6ynaau. Xap HAoum OGupop
KETMa-KEeTJIMK XaKHAa rail IOPHTHAraHAa (YHKUHA TYyWyHYa-
cuztan (ohsanaHuany.

Macanan,

- Ap=2,_y, n=1,23, ...
$opyysa TOK COHJAp KeTMa-KeTaurH (1) HH aHHMKJIaca,
Q=a=1,a,=0aq,— +a,—,, n=23, 4, ...

¢dopuyna PHOOHAUUH KeTMa-KeTJIMTHHH aHHKJapau. By dop®

Mynanapfaril @ Ba 7 Jap HXTHEPHE V3rapysummapaup. Maca-
nay, ®uGOHAYUH KETMa-KET/IUTHHH

by =1b,, bj=1>0;_y+ b;—,
éxu . - ‘
Ay = 9y, ak = a‘k-—-l "i_.ak—% k - 3, 4) 5’ oee
opyyaanap OHraH XaMm aHH (Jalll MYMKHH.

1- Mmucon. KyHuZaru KeTMa-KeTJUKJAPHHHT JdacTaabku
6 Ta XaluH{ TOIMMHI:

Da,=n*—nn=123 ..;2 b,=(—2)"°
: k=0, 1,2, ...
k
) xp = T k= — 1,0,'1, ey A a,=n"—t
n=1223, ..;

A Da =1t—1=0, a,=2"— 2-=4-92=2

ay,=3"—-3=9—3=6, a,=4—4=16—4=12,
a,=5'"—5=26—5 =20, ag=6*—6 = 36 — 6 = 30, a1
a, == n* —n KeTMa-KeTJHKHHUHI NacT1abkH oatuta xaam 0, 2,
6, 12, 20, 30 napaan ubopar.

2) by=(=2=1 b=(—=2)~"'=-2,

by=(—2)=4, by=(—2=—38,

by=(—2)'= 16, by=(—2)= —32.

Jemax, KeTva-KeTJMKHHHI H3JjaHTaH Xxafiapuy |, — 2,
4, —8, 16, — 32 sapaan u6opar..
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HEETTT Y NEEFFITE
_ 3 3, N S |
B=EF T A Il vy Sl v 2
JleMak, KeTMa-KeTJIMKHHHT H3JIaHTaH Xal/apu
3 4
—;, O,—;— % o 77 J1apAaH nbopar.
: 1
4) ay=1""1=1"=1, =2t =2~ = o
;=34 = 31 =-;; a4—44“‘=—4°-—1 Qy=5"—4 =
—5‘—5 ay=6*=6"=236. .

JeMak, KeTMa-KeTVHKHUHT M3JaHIaH XajjapH 1,‘%, %,
1,5, 36 napaan u6opat. A

2- MHCcON. a—y— 1, ay=4, a; =9, a,= 16, a;= 25
6ynca, a, HHMara TeHr 6yJ1alm?

. By kerva-xernnkHuHr GepuiraH XaAJapuHH TeKIIHD-

FaHUMH3Ja YHUHT yMyMHd XamW, a,=(n+2)!, n=—1,0,
1, 2, ... popmyna OUNaH AHUKJAHUIIUHH Kypmu MYMKHH, A—
3- MHCOJ‘I Ywéy 0,.4, 8, 12, 16, ... reTMa-KeT/HK-

HHHT' YMYMHH XalHHH TONHHT.
A. Dy keTMa-KeTIHKHHHT XaM 6eppmraH xa,unap 1HH TeK-
IIHPCcaK, YHUHEI YMYMHA Xal# a, =4n, n =20, 1, 2, ... 3xan-
JHTH KYPHHAZH. A
0. Kyiugarn KeTMa-KeTJHKJaPRUHT JacTHaGKH  OJTHTa
XalHHH TOIHHT:

4. a,=(—=1)"(n— 1% nwl,2 ...; )Kaso6. 0, 1,
— 8, 27, —64 125 .

50. bk—k -k, Ia-——1012 .} JKaso6. 2, 0,
0, 2, 6, 12,

S5, x, =1, x,= 2, x, = 2, x,,,.1 Xp—y, =23, 4,
JKaso6. 123456

52. b, = 2k + (— 1)tk =567, ... Kasob. 5, 18, 7,
24, 9, 30, ... ‘

3. b= 1, by=2, by=4, b,=8, b=16, by= 32
6¥.ca, bk HH TOMUHT, JKagob. b,=2¢—2,

54. Y6y 1, —4, 7, —10, 13, —16, ... KETMa-KeT/HK-
HHHT ymymm XalHMHH TOUHHI Ba HOMEpJall HeyajaH G6oLr-
JIAHHIWIMHA KYPCATHHT.

)Kaso0. a, = (—1y@n+1), n=0,1,23, ... @
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Kylugarn kerva-KeTIMKJapHHHT AacTiaGku 10 Ta xammu
TONHAT.

55. a, = (—1)*, /Ka306 1, —1, I, —1, 1,
n=01,2...; ‘ 21,01, =1,
_ | —l,
6. x =91yl 12 o1
56. x, = 2-( 1)”', )Ka306.1,422,13,2g,
I
n = _— — —_
1,2,3,'. 15;, 56,117,
25 1921
57. x, =17, asob. 1, 1,1, 1,1, 1,1,
n=1,223 ... 1, 1, 1, ....
58. @, = A~V JKasob. 1, 5, 4, 5. 16,
_ ‘1 1
n=0,12, 3, %, 64, 28" 256,

2. YKHHMAWYBYH KeTMa-KeTAHK. SIKHHIAWYBYH
KEeTMa-KeTMK, KEeTMa-KeTJAHKHHUHT JIUMHTH TyHIyH4Ya/lapuHu
KMPHTHWAa BA YJap yCTHIa ran IOpUTrasia  ,KeTMa-KeTJIHK-
HUHT KapuiiG Xamma aJeMeHT/iapH“, sSbHH ,KeTMa-KEeTJIHKHHHIL -
YeKJIH COHJArH 3JeMenT/apian GoiiKa XauMe SJEeMeHTJapu”,
Jierad KymJajaH (oHAaMaHuIl XKyna KyJai 6ynaau Maca-
Jiat, yuily

—10, —9, —8, —7,

KeTM3-KeTAHKHHHT KafMd$ XamMMa 3JIeMeHTJapu MycGdr, 4yH-
ru yruHr Oupunud 10 Ta Xahu mangnd, 11-xanu 0 Ba goJ-
rai Gapua 3JEVEHTJa[H 3ca MyCOaTaup.

X, Xy, X3, ... KeTMa-KemHK OGepwiran OYsicuu. Arap
6HPOp X, COH TONHJHO, KyuH:Lam HKKHTA wWapT Oaxapuica:

I. xeTma-KeTHHKHUHT Kapuild XaMma 3/JeMeHTIapM X, JAad
KaTTa UXTH puit b (b > x;) conman kMiuk Oyunca,

[I. xerMa-KeTVIMKHHHT Kapuitd Xamma 3JIeMEeHTJa[H X, Had
KHuMK UXTHEPHI a (a < X,) coHdaH ' karTa Oyuica, xKemma-
Kemaunk Xo 24 AKUHAQULAOW €KW YHUHT AUMUMIL X, 24
mexz jpedwsaiM Ba Kyfyiaruda €3unanM:

lim x,,{:'xo. .
‘ n-o0o . aanie § -
By TaLpnq) KyRH1arH TabpHpra TeHr xyqnu;mp
. F2 2-tabpud. X Xy, Xy, ... KETMA-KETJHK 6epm1rau

6yscud. Arap OHpop X, COH TONH/ICA Ba HMXTHEpHUil e>0

132

www.ziyouz.com kutubxonasi



coH yuyH Gupop mycGar OyTyH coH./N(s) TOnHMG, Gapua
n > N(g) napia ymoy
n xol <e
TeHrCH3MHK Oaxapwica, X, COHHH (X,) KeTMa-KeTIMKHWHT
JUMHTH €KH (X)) KemMa-Kemaux X, 2a AKUHAQUAOW
Aefiwiajy Ba KyHuaarvia €3uNanM:
limx, = x,.
n—>oo
XamMa KeTMma-KeTNHKJap XaM AKHH/IalmyBul OyJjapepmaii-
JH. Yekan Juvurra sra 6yJaMara KeTMa-KeTJIHKJAPDHH Y30K-
AQuYE4l  JeHUNALH. @y, Q,, Q3 ... KETMa-KeTIHKHHHT
'Kapuil6 Gapua 3JeMeHT/IafM uXTHEpWH M conaaH KaTTa
(a, > M) 6yica, 6y KetMa-KeMIHK --00 2a Y30K.iauiaou
JefnIany Ba y KyHularuya €smianu:
lima, = - oo.
n—-+oo
Xynaw mwyHAall KeTMa-KeTIMKHMHI Kapuii6 O6apua 3Je-
MeHTIapH uxTHépud M coHpaH kuuMk (a, << M) 6§/J1ca
KeTMa-KeTJIHK — 0o 2a Y30KAQu a0l AeHnIalu Ba y Kyiis-
Jaruya é3uvain:
lima,= — oo. -
n—>oo
SIKMHJIAlIYBYH  KeTMa-KeT/IMKJap yCTH1ard  apudmerux
amamiap KyHupard TeopeMana HboJaslaHTaH. ' X
l-teopema. Aeap lima, =qa, limb, =3 6y.ca,

lml(a +b,)=a-B,
Jim(e-an) =%, 00 fim g = £ (00 10

lim (a_,l-b,,) = a-@

6y.2a0u.
l-mucon Kyfiniara ten FJIHKJIapHH KETMa-KeTJIHK JIUMUTH-
HHHT Tabprdulan ¢Godaatanns ucOOTIAHT: :

| . 1
) lim L = 0; 2) lim [2_{_(_1)”.7]:2.

R—>o00

1) 6ymm xypcarnur yuyH asBald 1-Tabpudaaru I
INAPTHAHT GaXAPWIMINMHU TEeKUIMpaMu3. DyHHHT yuyH HXTU-

€puit b > 0 couHM onaiMk. SHAM Kauaail £ Japaa k—l <b

TEHTCH3ANK OaKaPHMMINKHH Tomalink. Dy TeHrcusmik A >%-
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TEHICH3/INK Oaapuialuran OyTyH £ Japaa ypumaup. N
arap N }% TEHTCH3/IUKHH KaHOATIaHTHPYBuUH GYyTYH COH

6ynca, Gapua k> N napaa ki < b TeHrcusmMKk GaXapuiaaid.

Ulynnait ‘Kumu6, GepuiIraH KeTMma-KeTJIMKHHUHL 6upuHun N—1
XalHlaH TallKkapy 6apya xaulapu b jaH KMuMK OyJaiu.
Jlemak, | wapr Gaxapuiany. .

OHau Il wapreu Tekwmupamus. By KeTMa-KeTKaa I
IIAPTHHHT OGaKAPHIMIIMHH TEKIIMPHIU 3Xyla OCOH. Xaku-
KaTaH XaM, UXTHEpHA MaHBi @ < 0 COHHM OJCak, 6y Ker-
Ma-KET/MKHUHT 6apua XalJapu a jaad karra. [emak, II wapr
XaM OaXapunaiy.

2) dunu ywoby

2—1, 245,24, 24+, 92—

KeTMa-KeTJIUKHHHT 2 ra AKHHJIAUIHIIHHH, SBHU

+ (1)

lim( (=D ly o ’
im(24 (=) =2 (2)
9KaHJHIUHH TabpHd €paaMuaa KypcaTamus.

Bupunun wapraner  Gaxapusu unnu TeKupaMus. KMxru-
€puil b> 2 coHHM oNavH3. Y Xomga 7 TOK 6ynaca, a, =

1 .
=2— —<2<b Arap n xydpr 63ca, a,,=2+%<b'
1 ! .
TEHTCH3JIHK Gapya 7 > p—3 “7apia OCaxapuwiamu. Ilywnai
~ 1 . .

Kwb, arap N ywméy 1\f>b—_—_—2 TEHI CH3JIMKHH KaHOaT/aH-
THPaJHraH GyTyH COH GyJica, KeTMa-KeTJIMKHHHT AacTIaGKH
N Ta xanmnau TaumikapH KoJIraH 6apuya xaiJapu a, < b Teur-
CH3JIMKHH KaHOTVIAHTHPaAH. Macanau, arap b = 2,01 6VJca,
Aactaabki 100 Ta XafuAaH KefuHrH Gapua Xaagapu a,<b
TEHICH3/IMKHH ~ KaHOaT/IaHTHPaau. Arap b= 2,0001 6yuca,
hactiabku 10000 Ta XxaamiaH keiluaru  Gapua XaaJjapu

@, < b TEeHICH3NUKHU KaHOAT/MAHTHPAIM.
OHAK Il WaPTHUHT GaXKaPHIHIUHEN TEKIIHpAMH3. ByHuur
YYYH MXTHIpHH @ < 2 COHHHM oJamu3. Arap n xy¢r 0yJca,

@, =2+ +>2>a.
Arap n ToK 6Yca,
- a,=2= in>a
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\
?\TEHI‘CHSJIHK €apua n > 2720 Japaa Gaxapunanu. Jevax, N

ey N > 2 TEHICU3JIHKHH KaHOATJAHTHPAAHraH OyTyH
yumoy S —a P YTy

COH 6YJica, KeTMa~KeTJIMKHUHI mJacTiabku - /N Ta xaauiad
KeHMHry 6apuya XanJdapd a, > @ TEeHTCH3JUKHH KaHOaT/aH-
tupany. emax, Il wapr xaMm ypuHIH -9KaH.

duau 2) mucosuu 2- rappudaan ¢oiiiananu6 esamus. By-
HHHT YUYH HXTHEDHH ¢ > 0 COHHH OJalVIMK. 2 Kauaail GyTyH
coHd 6yarania

(2+('~—1)1—:1-)—2]<e 3)

-

. o 1
TEHICH3MMK VpHHIH Oynaan? DBy TeHrcusimx — <&, AbHH
] -
n > — TeHICH3/HKHU Kaﬂoamaﬂmpaauraﬂ n Japia G6axKapH-

JaaH. Ileuax N yuw6y N —; TEHICH3JMK ~ GaKapuJ/iaurat

SHr KHYHK OYTYH COH 6Ynca, 6apuya n > N Japia (3) teur-
cu3sMK Gaxkapuwiand. By mynoxasanap (2) nu HCOGOT/Iail - H. A
2-MucoJda. Kyfimaaru AHMHUTIapHH XHCOOGJIAHT:

1) lim_3%+2 2) lim3+27.
n-»oosn"'—Qn-'—l nsoo 1l—n’? )
3) ]me‘?”“"H 4) lim!122+3 £ .- +rn
) n-oo 21 =~ n-—-x0 Vgn”’ - 1
A.1) By mumur 1- Teopemara acocaH Kyivaaruua Tonmamz
2 lim
34— a3 T
1‘m5—23n~2+2+1 lim 2n41 - ( 2 )1'=
n-»oe O — 2N n-»oco il lim
S—utw ﬂ—>°°(5—n1+ )
lim 3+ Um _2
_ n-»o0 n-roo p _‘ 3+0 . _:i
lim5—1lim2 -~ iim_! 5—0+0 5°
n--oa n—-e n n—+oo pl .
By epaa 6u3 lim '_0 uponanan ¢oinananiuk. By
nee N

nposanu GeBOCHTA JIMMUTHHHL . Ta’pr(le‘a acocaH HC60TaaIl
XaM MyMkHH. HOkKopuaard |- MHCOMHHMHT GHPHHUHCHHH 9BTH-
6opra ouacak, I- Teopemara acocaH Kyiuparura sra 6y/aMu3s;

lim _1 =lim L.lim_L (lim _1_)2 =0 =0.

n—o n? ns+oo N naseo N n-e+co N

2) 1- TEOpeMa Ba y30KJIAUIYBUH KETMA-KETIHKHHHT Ta’pr-
¢ura acocan gy#usarura sra 6y/1amu3:
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R n2(2+—2) 24—
limstm=1lim _\" " %) _jim(_p).lim> " _
n+el—n g _ (l _L n—o0 n—>co 1

nit—=) -
= (= 00)-2 = —oo,
3) 1-Teopemara acocar lim lzi”_*l KyHularaua Tomu/1a-
n-»oo n
IH:
L lim !
T G Y2+ 7 nee 1/2+7r
2n—1 — 1 lim 1
n—>o00 —>00 P
" fl(2 Il) n—+00 (2 n)
V2ro _  yvY
2—0 T 2 -A
14+24+3L ... +n . : .
4) nl_lglo Vo 11 JHMUTHH XHcOOsall yuyH as-

Vd
Ba1 S,=1-+2-4+34 ... —{—nzf—(”—;——l) tdopmynanany,
KeilnH 1-TeopeMaliaH ¢ofifananu6 - KyHufaruu XucoOuafiMus:

1
1im1+2+3+...+n lim nn-1) lim nz(l—l—';)
n-oo ’ V9ﬂ4 + 1 n-roo 2 lfgﬂ“ +1 —‘n—>oo =

2n2. l/9+
1
51
lirn l/-g_*_ y9+0 238 6
n— oo

Y

0. Kyfinaarn ubomanapud KeTMa-KeTIMK M MUTHHMHT
Ta'bpncpn,uan Q)ounananné HCOOT/IaHT:

D) lim =1 2) lim Vatd=y

pae

60. 1) limg"=1, 0<g<1, 9 iiﬂof-’i—;;=oo.a
Ky#umarn JTHMHTIAPHE TOMHHT:

62. }‘ﬂl:_—n—i'_lm H{asol, 2.

63. lim ﬁ%‘“} " JK as06. -

64. lim Yo+l JKas00. 0.
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65. Lx_{l}o (niﬂl)g ,a>1, - JKasol. 4+ .
3,—  8,—

6. lis J%i%ﬁ JKaso0. 0.

67. lim 1—/3-%_1 o JKaso6. /'3

68. lim 143484, . 4@nih JKasob. 2.

69. Lm (20 =5, JKaso6. +

70. Iim (/2,73 — /7). © JKasob. oo [

6-§. OYyHKUHA JUMHTHHHHT TabpUpH

l-Tabpud. X< R tymiam Ba 8> () con Gepuaran G-
‘cuH. Arap X, € R HyKTaHMHI HXTHEDHH (X,— 3, X, 3)arpo-
duma X TYnjaMHMHC X, ZaH hapKam OGHPOD 3JE€MEHTH éTca,
Xo HyKTatH X TYINIAMHHHT KYIOKAQHUUL €KW AUMUM HYK-
macu Jeldunany. :

2-travpud. y = f(x) dyukuus X< R TyrjiamMaa aHHKIaH-
'TaH Ba X, HYKTA X TYNIAMHHHT KYIOKJAEHW HyKTacu G-
-CHH. Arap G6upop A con TonmmG uxTH3pHil € >0 cOH yuyH
Gupop >0 coH Tomwica Ba X. TYMIaMHHHP |X — Xo| < d
_TEHICH3/JMKHH KaHOaT/JaHTHpafurad Gapua X 3.eMeHT/IapH
YUyH KViudaru

if(x)— Al<e ’ (1)

TEHICH3JIHK Oaxapunca, A cornw f(x) @yHxyuanunz x
apeymenm X, 2a UKMUAZAHOA2L AUMUMIL JeHHaIA BA Y
KyHngariua €3unanu:

lim ()= 4. @)

By ¢ysxuna mumutHEMHT ,e—3 THamparu® TabpHGH HefiH-
Jaau.

3-Tabpud. Arap uxtuéruit ¢ >0 con y4yH Oupop

M(2) >0 cou Tonumu6, GYHKUMSHAHT aHHKJIAHUII cOXacuJaH

OMHraH Ba X > M(g) TEHICU3JMKHH KaHOATJIaHTHPAJMIaH
Gapua x napaa Kydmmaru

fx)—Al<e 3)
TEHI' CH3SMK Oaxkapunca, A cOHHIL X + oo 2a uHmMuAzZaHOQ-
2u f nuHz aumumu jeimnagm sa Ky#ufaraua €3umaiy :
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Iim f(x)=A
X400
LUlynunraek, x,— oo WHTHATaHJA Ba A ueKkaH COH Gya-
Marai XoJuiap XaM IOKOPHarura yxuiaw TabpH(JaHali. '
l-MmHcoa. DyHKUHA JHMHTHHHHT Tabpuduian doiia-
JlaHn0, KyHHAard TEHIJHKJapHH McGOT KHIHUHT:
1) lim (2x — 4) = —92; 9) lim3x—=1!_ 1.
x-+1 x00 0.X -+ 2 27

3) limsinx = 4; 4) lim log,x = + oo. (a>1).

2 X000
X r—

6 -
A. 1) PyHKUHS JUMHTHHUHT ,e--8 THAHAarH“ Tabpugu-

ra acocan HXTuépuil € >0 yuyH Oupop & >0 Tonu1mo,
[x—1] <3 6yaranna |f (x) — (—2)l <e TeHrcu3mmMK Oaxzpu-
JUIIH Kepak. bBowkaua zhitrania,

[2x — 4 — (—2) = [2x — 2| = 2|x — 1| < e
TEHICH3/MK © HM KaH[all Taunarania Oa’KapHiHLIHHH Tona-
-mu3. OXWPrH TEHTCH3JHMKIAH KYpuUHalukH, |x— 1] < 5 = 3

Gaxapunca, |f(x) -+ 2|< e TEHTCU3SHK  XaM 6amapmalm.
Jemak, 11m(2x—4)

2) Aprymem‘ YeKCH3JMKKa HMHTHATaHAard = (QyHKLUS JH-
MUTHHHHI' TabPHpHra acocaH nxmepnu e >0 yuyu Oapua
X >M napza

3x — 1
e —| <e k)
TEHI cCH3MHK Oaxapuiazurad M TONHIMIIHHK KYPcaTHILl Kepak.
By reHrcuss ukHu Hxuamaab
3x —1
6x +2 2’ |3x+ Brr ¢
TeHr(H3SHKKa 3ra Oygaavu3. By epla x>0 Oyarasn yuyH
: 1
3x+ 1 <e
TE€HTCH3JIHKHH euHil eTap;iuaup. byHaan xymx:lam

1—-5
x>

TEHTCH3JHKKa 3ra 6YnaMus. IJJszxaﬁ KHIHG, Macaran M =
1 .

= - BeG ouncax, Gapua x > M napaa (%) TeHT cu3nuk OaxKapH-

gaau. Jewmak,

lim3x—=1_1
X->oc6)(+2_ 2'
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3) Mxtuépuit e< 0 yuyn wynfaii 3 >0 TODHMMG,
Ix — —l < 8 faH sm X — 5| <e OYIMUIMEY KYPCaTHLI Kepak.

1
Arap sin —6— = 3 Ba [sinx,; —sin {CQI < |%y — x,| napun XH-
cobra o.cak, HcOOTJam Kepak GyaraH TeHrCH3JHKAaH
R 1 . .m w
[smx — —2—‘ = lsm X — sm—é—l < [x — Fl <e

TEHrcH3JHKKA 3ra - 6ynamu3. Jlemax, 8=c¢ [Qe6 ouscak,
Ix —_-——‘ <8 JaH lsmx — —l <e ra sra Oyaamus. llyuu
HCOOTNAlM Kepak 3.

4) by wmucospa uxtuépuit & > 0 yuyH 6upop M Tonmmo,
6apqa x->M napaa log,x > £ TeHrcu3MuK 6a>xa1:wmmuﬂﬂ
Kypcatnu kepak. MxTuépuit & > O HY osub, log,x > k TeHr-
. CH3JHMKHH KapaiiMm3. Duau M = a* pe6 oncax, 6apua x > M
Jnapaa log,x > k Gaxapunany. Hemax,

lim log,x = + co0. A

X0

[J. OyHKUHS NHMHTHHHET TabPHbHAAH (GOifananub, KyiH-
Laru ugofanapes ucboTaaHr:

80. lim(dx —3)=1;  81. lim ==L —3:

x—=1 L x-0 ]/.X— 1
82. limsinx = 0; 83. limcosx = 1;
x—0 x>0
84. limarctg x = %; 85. limcosx = 0;
X000 x>l
86. m2X—" — 2. 87 lma*=+oo(a> 1)

X+

88. lim 3% — o 89. lim x- sm—— =0. 4
X=+0o0 X x-0

7-§. PYHKUMAHUHT JUMHTHHH TOMMLI

l-teopema. Azap lim f(x) sa lim g (x) 2ap masxcyd
0j.1ca: n e :
1) im [ f(x) £ g (x)] =lim f(x) £ lim g (x);
2) lim [C-f(x)] = C-lim / (x) (C — y3srapmac con);
3) Iim [/ (x)-g (x)] = lim £ (x)-lim g (x);
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Hm £ (x)

i f(X) __ X—a .
VNG = UmE@ 0

O§raou.

Bab3u udpojanapuunr JMHMMHTHHH TonMmLia KYMuAard Ju-
MHTJIapAaH dofataHuIaRH;

1. limsiex

(1- aX0iHG JIHMHT);

x>0 X
2. lim (1 + —l)n =e=2,71828... (2-axoiu6 rHvuT);
n->oo n

1

Slm(df e 0 g0 e

X000

l-Mmucon. Kylniarna JUMHTAaPHH TOTMHT:

1) lim&2 £9x + 7. 2) 1im 22 —5x +25,
x-1 3x8 4+ x8 41 x5 XY — 25 ’
3) lim X2 —5x+6 . . 4) lim 2+ x4 5,
x=+2 x2—Tx + 10 ’ x+0X3+2x + 1°
5) i‘f:o VX +x—v'x* =7x); 6) lim(3/ 9x*—1—3x).
X =00

A1) By Kacp CypaTHHHHT XaM, MaxpPaKHHHHT XaM Jid-
MHUTH MaBXYA Ba MaXDaXHHHHT JHMHTH HOJJaH (hapKJIH.
Wynusr  yuyH 1-TeopemaHMHr 4- NyHKTHAaH OR1anaHAI
MYMKHH:

5 7 -
“m4x +9x+7 _ xal

Hm (4x5 4+ 9x+7)  lim (4x3)-+-lim(9x)-L7
. Xx-1 - X1 o
o1 X5+ X+ 17 lim BxS+ x5+ 1)  1im 3x8) 1 lim(x%) 1
x—1 X1 X1

_ 419047 44947 20

3 14+1+1 7 3+141 S
’

s 2x2 — 5x 4 25
2) 11“;—;252—: HH TOIHWIJA KacPEMHT JHMHTHHH TO-
X -

NHU KOWAacHIaH OeBOcHTa (hOHJanaHHI MYMKHH 3Mac, 4yH-
KH X—-D Ja KacDHWHT cypaTH XaM, MaxpaxH XaM HoJra
HHTHJAZH. [lemMak, o WaK/Hlark aHuKMacFHKKa sra 6y namus.
Arap x £5 6¥aca,

2x2—5x—25 _ (x—5)(2x+5) _ 2x+5

Xt —25 T (x—58){(x+5 ~ xF5

6ynagn. Ulynnait kunu6 x = 5 kupMaliinreH coxana
_2x*—bHx4 25 __2x-5
[(X) =" B2 ¢ (X) =55
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GYHKUMANGD TEHT, AeMaK YJapHHHI JMMHUTH XaM TeHr Gyua-
JH, @ (X) HUHC JUMHTH 3ca 6eBOCHTA TOMNMJALH: -

lim 22 —5x—25 lim2x—}-5 _25+5_15_ 3

x5  x'—25 5 X5 5+5 107 2°

3) lim*’—5x 16 Ay .
) N e T Tl YaM | WaKJAard aHHKMacIHK (aH H6o
patr. lllyHuHr yuyH arap x + 2 6yaca,
x?—5x 46 _(x=2)(x—3)  x-—38
=7x+10 " (x—2(x—5)  x—5§
6Ynaan. emak
i X2—=bx+4+6 .. (x—2(x—3) ;. x—3_2—3
im = lm (x—2)(x-—5)—}c‘+”21 X—5<T =5 7

4) By mucoana lim (2x3+4-x-}-5)=oo Ba lim (x*+-2x + 1)=
X—00 ) X =00

~ oo ~
= oo GYmamu. Jlemak — WaKJIMAATH aHUKMACIMKKA TYFPH

KelamMu3. Dy  aHHKMaciMKAaH KyTyJHIl Y4YH KacPHHHT
“cypaT Ba Maxpaxuuu x® ra 6§au6 Ky#uzard ugpopara ara
Oyaamus: . .

1 5 1 5
—_ay T lm2+Hm —4+1Hm <
“lim 2x3+x—!—5_1im2+x”+x3_x+oo +x—>moox.+x—rfloox3__
o241 2 1T , 2 1
X 00 . Xm0 T Hm | 4+ Hm < +lim =
1+X2+X3 X —+00 —T_x»ooxg__i_x—roox:}
: _24040
T 140407 <

. i : : R '
5) lim (/x*+ x —y/ x* —7x) le VX fx=o00 Ba
X>00 —>00
Lim 1 X! —7X=o00 Oyarain YuyH oo — oo LIAKJMAArH
- 00
aHUKMacJHKKa TYFPH KedaMHu3. By aHHXMacaHKIIH KyTyJuim
yuyHd GepunraH HGOAAHM Y3IMHMHr KYlIiMacHra KynadtHpuo
6y namus;

lim (/%7 —x — /%" —7x) =

lim WX x=VE T ¥/ P+ x+Ve—Tc
Xr00 Vaertx+Vxt—Tx
=lim EEN =79 S -
svo Vi x+Vxi—7x xs0 ¥V X+ x+Vxi—Tx
8x

= lim P = lim _____8 ___7=-
e T L T ey g
8 4
Vi+yT
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0y

6) 1im (3/9x7 T — 3x) mu Tonmmaa xam. co — oo wak-

JHJard aHUKMAcTHKKa TYFPH Kemamu3. XVRIH 5) MHcOJlaru

KaOH, Y3HHMHI KYLIMacHra Kynaftupu6 Ba 6ysn6 KyiHiarura
ara 6ymamus:

lim (/9 7 1 — 3x) = lim Y921 —89@¢/ 9+ 1+ 30 _

X-+00 X0 V9x2 -+ 14 3x
= lim (9x2+ 1) —9x2 ., 1 ’

1 —_—— =O
X—»OOl/—gxz‘*‘l":aX x-»oo]/9x2+l+x A

O. Kyi#ingary nuMUTIapHd TOMHHT:

90. I}f}% JKaso6. — %
91. lim EoEES . JKaso6. 3.
92, ggw%fﬂ ' b){(“aeo'6. . % .
9. lim 80— 0% £ 3 © JKaso6. 7.
94. lim £ =1, ) | JKaso6. 3.
95. lim —2,%;——2’;}? JKaso6. 0.
96. }ﬂ% JKaso6. 32 .
97. li’r&g_ﬁzi—ii; . )f(aso6. 2.
98. Ij_rg‘/‘_T;:_l ) K ago6. —;— .
99, l;_rix)Vm—Vm. : ){(aao6.——‘;—.
100. 11m(1/,z+ I—vn=1). A JKaso6. 0.
101. )I:Lrg(‘/mr— x). JHasob. =
2-Mucoa Kylugaru JHMHT/JIaPHH TOTHHT:
D g 25, 2 I3

’
X0 x

3) lim sin (@ 4 x) —sin (@ — x) | 4) lim (n -:,-a)n;

n—+o0o
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5) “ (2\? + 3>x+1

) 6) limy/ T — 3x.

x40

sin 5x
A3) lim 2222 —— HH TOMHMII yuyyH GHDHHUH aOAHG JIUMHT-

x—>
IaH Kyi#ufardua ¢oiiianaHaMu3:
. sinbx , -sin 5x . i
lim =11m5—5—=511m5"5X
xs0 ¥ xs0  BX x>0 OX

2) By MucoaHu Xam, OMpHHYM aXKOHUO JMUMHTAIH ¢oiina-
JarK) eyaMmus: .

= 5.

- sin 3x
lim sin 3x _ lims. 3x _ 3
o SINBX 5. sin 5x 5°
5x

- 3) LI-EB sin (a ""x):sm @=% yu ronum yuyH aBBan 6y

- eplarH KaCPHHUHT CyPaTHHH KynaliT™a IakJHra KesTHpuG
Kefitd OMPHHYH &KOMM3 JHMHTAaH (OKHAANaHAMH3!
., sin{a +x) —sin(a—x . 2cosa-sinx.
lim $0@ £ 0 ( ) — lim

x—0 X x-0 X
-—2cosa11m—- 2cosa- 1_2cosa
x>0 X
— a\n %]

4) llm( ) HH TONHU!IAY HKKHHYH aKOHHO JHMHTAH

n—>00

(ponuaaanamua‘
n

. n-+a\n . a a4
hm( )=11m(1,—)——hm[(1+ ) J———
n-—>00 n n-»oo A . n : n—=-o0 )

n

=[1m (14 3)"'=e

5) lim(%x__Jf?’)*“
x>0 \2x + 1

OYTYH | HMHHH ax<patub, f =

HH. TONHI YYyH aBBal acOCHHUHT

2 .
s—— OenruaatiHy KUPHTaMH3.
2x+16nr'1aﬂ KHPHTaMH:
Keftitn uxkxuHuM 2a:KORMG JUMHTAAH ¢okinananamms:

1 1
2x 4+ 3yx+1 . 9 ++3
Lﬂ;(2 +1) =Lﬂ,(l+2x+l) —lm(1+i) =
1 1 1 .
lim(14 4" lim(1 +6)°=1[lim(1 +8)']=e.
-6 t-0 <0
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6) 11m1/ 1 —3x HH XaM HKKMHUYH akOHMO JHMHTIaH
donnanann6 TOnaMu3:

1 1
< (—3)
11m1/1—3x—]1m(1-—3x)x lim (1—3x) o =

x—+0 x>0 X

11~3
=[lim(1——3x) 3‘] =e—3=713,A

3. Ky#iugaru JHMHTJIADH I TOYIMHT:

102. lim x-ctg x. Kaso6. 1.
x-0

103. }j’f;’“m%. JKaso6. x.

104. limsin 2x-ctg x. © Masoo6. 2.
Xom )

. 105. limsinax - a

40 3TnBx * Hasob. .

106, lim cos mx — cos nx 1
) asob. 7(’1 — m)(m —n)

107. limtgx —sinx 1
x‘_{‘g——x.s— /Kasob. 7

108. LﬂL'%Si JKaso6. —é—

0 cos a sin d 5

109, Iim €087 — 517y Ve

' x-»-;— cos x : HHlas00. 2

- Ho. jljg (ﬁ—_’ti)x - JKasob. e,

111. lim (1 + &%) %, JKaso6. nk.
X0

2. L‘_{‘; (ﬁg.‘) xt, JKaso6. 0.

113. lim (1 4 4 tgx)cte =, K aso6. et,
x-0

114. chi_f% x1/(lv—t— 4x)°. JKaso0. e,

5. Iim Jrorim ., JKaso6. e.

116. lim (1 + cosa)?sec*, JKaso6. e*. i d
xez '
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8-§. UekcHa KHWHMK Ba UYEKCH3 Karra MHKAOpJap.
YiapHH CONMINTHPHII

_ -\I-Tabpuq). @ (X) GyHKUHA @ HyKTaHHHI OHPOp aTpodH-
Ja aHHKJaHraH O6yacud. ‘Arap lima(x) =0 O6yaca, «(x)
X

f
GYHKUHAHH X —-@ Ja H4eKCU3 KU4uK miKoop Jeiunaju.
2-trabpud. Arap 2 (x)x = oo HYHT OHpOp arTpodhuia
- aHuKAaHrad 6yau6, lima(x) =0 G6¥aca, a(x) HH X —-oco Ha

X000
yercu3 Kuiurx MUKOOp ICRHNaNi.

3-tabpud. B(x) GyHKUNS @ HYKTaHHHT GHPOP aTpodHu-

. la aHMKJaHTaH 6Yau6, lim B (x)= oo Gyaca, B(X) vu X -4
xX-ra ‘

Ia wexcus xamma muroop Jefunaalid. X —-oo Hald 4eKcu3

ramma muroop xam xyinu wylaall aHuKJIaHAIH.

Uexcu3 KHYMK-MHKAOPJIAp -KyHularn xoccajapra sra:

1. UeknH COHIArH YeKCH3 KHYHK MHKIOPTapPHHHI HHFUH-
JUICH fIHQ YEKCH3 KMYUK MHKAOP OFmaju.

2. MxTnépuit coHZard uekcH3 KHYMK MHKIOPJIapHHHT
KYnaiTMacH siHa YeKCH3 KHYHK MHKIOp Oynand.

3. Uerapanauran ¢yHKius OMJaH YeKcH3 KHUHK MHKAOP-
HUHT KVyTalTMacH siHAa Y€KCH3 KHYMK MHKAOp OynanH.

UeKcH3 KHYHK MUKAODJAapHH CONUIUITHPH UL
Arap a(x) Ba B(x) uekcu3s KHuHK MUKAOPaap 6FaHO,
iﬂ%ﬁ% =C (6y epma C =0 yarapvac cOH)
TeHrJMK Ypuuan 6ynca, «(x) sa B(x) Jnapau 6up xua map-
mubdazu wercus xuiurx msmurdop nedunagd. Arap C=1
6yuca, o(x) Ba B(x) JapHH 3K6UBQAEHM HEKCU3 KUYUK
murxoopaap Iehunagd Ba a(x)~B(x) kypuaumpa Oesru-
JIaHaJH. . ' ‘

Arap C =0 6¥nca, a(x) uexcu3 KHUMK MHKAOPHH { (X)
YeKCcH3 KMuMK MHKAOpra HucGaTaH r0K0pu mapmubau 4eK-
cu3 KuuuK Mukdop JeHuaanH. :

i a(x o

Arap l}iﬂa 5 ((x))]” =C (6y epra 0<|C|< ) O6¥ica,
a(X) 4eKcH3 KHYHK MHKIOPHH f (X) ueKcHM3 KHYHMK MHKAOpPra
HUCOATaH 71- mapmulbal 4eKcl3 KUK MUK0op JeHUNajH.

I-Mmucos. Kyhuaarn OYHKUHANEPHHHT YEKCH3 KHYMK
MUKJAOP 3KAHJHTHHH KYPCATHHI:

1) f(x)=£2—_'+—l1 x—1 na.

2 F()=x-sin- x+0 A
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3) f(x) =15 X - 00 1a.

A1) F(x) 2% (GYHKUHSHHHT YEKCH3 KHUMK MHKIOP
SKaHJIHTHHH KYPcaTHUl VYYH
—1
limf(x) =1limi=~ =0
X1 f( ) xa1 X° +1
JIMMHTHH XHCOOJaIl eTapaHaup.
]
2) f(x)=xsm-; ¢yHKkuMAfarn x, x-—>0 Jga uexcH3

o1
KHYHK MHKJAOP Ba Slﬂ—; uerapanaHraH Q)YHKU.HH
|
lsm —x-l \< 1

6ynraud yuyH OepHaraH (YHKUMA uYeKcH3 KHUHK MHKAOP
6ynagu. SlbHu

; L1
limx-sin — = 0.
X0 *
: sin x .
3) fix) = — GyHKuna >ca, sinXx uyerapanaHrai Ba

1 o
—» X—-00 Jla uexcH3 KHYMK  MHKJOP 6yaraun cabab.u,

UEKCH3 KHYHK MHKAO0DP Oyuaanu. SbHu
im sinx
lim =0. A

X000 X

-

2-MHcoa.  KylHmarn - uekcH3 KHYHK  MHKIOPJIapHH
@{X) = X YeKCH3 KHMYHK MHKIOpAap OHaaH X — () Aa COJHII-
THPHHT:
. . 3
1) 5x; 2) x% 3) 4sinx; 4) sin®x; 5) 3 {g’x.
A1) 1im® =1im5 = 5. Jlewak, 5x Gwian x Jaap x—0
’ x>0 X x -0
Xa GWp X1 TapPTHOAArH YeKCH3 KHUMK MHKIOPJIApAHP.
o8 : ;
2) lim= ==1imx2 — 0, Meyax x*, x>0 xa x rauic-
x>0 ¥ x>0
0aTaH IOKOPH TapTHOIH YeKCH3 KHUHK MHKIOp Oyaub, Xx
3ca X ra HHcOATaH Ky# TapTHOMH YeKCU3 KHUYMK MHKJIOp-
aup, fbHH X —0 13 x, x* ra HUcO6aTaH HIATA CEeKHH HHTH-
Jajy.
4 sin x , Sinx
3) lim =4 lim = 4,
x-0 X x+0 X h
Hewvak, 4sinx 6uman x nap, x -0 Ea GHD XU TapTHG-
JiM MEK(M3 KHYHK MHKAOPSIapAMP. '

’
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3 . .
4) lim SIPX — fim sin®x-1im $10.% _ 0-1=0.
x-0 x-+0 x>0 X N
Jlemak. sin®x ¢yHkums X ra Hucbatan x—0 Ja I0KOpH
TapTUOJMH 4YeKCH3 KHYMK MHKAODAHUD.
. tgix Lo [tgix] g, sinxy2 1]
5) lim 2= = LL‘{}[TJ *L'E;\(cosx) | =o.
Hemax, tg?x, x ra HucGaran X —0 fAa OKOpH TapTHOIM
YeKCH3 KHYMK MUKIOPIMD. A
O. Kyfingarn QyHKUHANAPHUAT YEKCH3 KHYMK MI/IKIIOP
3KaHJIUTHHH xypcamur
6
7. f{x) = $+1,x—->3.ua; , )
118, f(x):arc;gx, X — 0o [la;

119, f(x) = (x — 2sin? ., *—>2 Ja;

120, f(x) =79+ x — 3, x—3 Ja;
¢ (x) = x uekcu3 KMYHK MHKIAOP GuiaH X —0 Aa KyHHIar#
YEKCH3 KHYHK MHKIOPJAPHU COJIHIUTHDPHHL: ‘

121, ax. 122. 3x2 123. V/sinx. 124. tg3x:

125. 1/ 16 + x — 4. 126. sinx?. 127, 2sin®x — x*.

128, sin 2x — 2sin x. B

9-§. BHp TOMOHJH JMMHTIApP

l-tabpug. Arap ymby limf(x) JUMHT MaBXyZX Gyica,
X<xo
y cOHHH [ ¢>ym<ummpmr X, HYKTajar 4an aumumi
Jefunand Ba KyHuzaruua €3unalu:
J (% —0)=lim Fx).
=X~

,& — O THIMAa“ Oy KydmiarHua TabpHpJaHAAH: Xap KaH-
Iafi e > 0 Gepuaranfa Xam wyHAaf 8 > 0 HH TONHW MYMKHH
6yacakn, X coxauuur O < X, — x < 8 TEHICH3IHKHH KaHOaT-
JaHTHPYBUYHM XaMma X HyKTanapu yuyH |f(x) — A] < e ypun-
IM 6yaca, A ra f(x) BHHT X, HYKTalard yail JUMHTH AEHH-
JafH.

2-taspud. Arap ym6y lim f(x) auMHT MaBXyA G¥i-

XX,
XD> Xy

Ca, Y COHHH f QYHKUHSHHHI X,—HYKTallarH Yxe Aumumi
Refinafi Ba Kyhulardua €3Hnaju:

f(xo+0)= iif,’,.wf (x).

10* 147

www.ziyouz.com kutubxonasi



l-mucon Kyfugarn ¢ydaxuusinapuuar GHP  TOMOHJM
JUMHTJGPHHE TOTHHT:
Arap x <1 6yaca, —2x + 3
1) fx) = {Arap X > 1 6ynca, 3x—5. x—1 na

2) f(x)-cos;, x—0 71a.

3)f(x)=x—:_——,

- A Fx) =

2),,

X —1 1a.

X —>2 na.

_ Arap x<<0 Gyuaca, x
9) f(x) = {Arap x>0 6}7cha x?.

wl

. 1) Arap x <1 6¥aca,
Vi (x) —2x--3 6yJ1aJm Je-
Mak, X = 1 Jaru uanm JHMHT
J(1—=0)=1lim f(x)=1. Arap

X>1—0

x> 1 6ynca, f(x)=3x—5 6y-

Jau. yHuHr yuyH x =1 gard

yur jumur f(14+0)=lm f(x)=
’ X140

=]lim (Bx—5)=—2 6y nanu

0]

4.11- ynu3ma

- (4 11- un3ma).
2) Arap x <1 O6ynca, [x —

— 1| = — x + 1 6ynamu. lewvak,
x2—~1 x?—1
f(x) | x—1} —-x-i—lz
=D+ 1) —(x+1).

—G—1D

Arap x> 1 6yaca, [x—1|=
= x — 1 6yaanu. lemax, f(x)=
_xX=1  (x=Dx 1)

T x—=1 x— 1 ._—x+1
skad. lllyumar yuyn x =1 naa
yan gumut f(1—0)= lim f(x)

xX+x~0
= — 2 Ba Iy HYKTafa YHI JH-
MUt f(140) = Iim0 f(x)=2
X1+

4.12- yu3ma

148

4 6ynagn (4.12- un3uma).

3) ¥Ymywmui xagnapu x, = —;;;

2
=5 (n= 1,2, 3..)
OyJ/rau KeTMa- KeTJAHKJIAPHHU OJ1afi-

Ba X,
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quk. ¥ xonma limx,=Ilimx,” =0 Ba

n—+»oo n—soo

=0

v 9

lim f (x,)=1lim cos 2nx=1; lim f ()= lim cos (2n+1)

n-ro0 n-—»oo n-o00

6ynamu. Jemak, X =20 HyK- °
tafia f(x) HHHT YHT JIHMHTH
MaBXyA 3Mac. f(X) QyHKUHA
KyPT.-QyHKLHSA Gyarand yuyH,
XyAIM wyHAaH, x =0 HyKTa-
Ja 4al JMMHTH XaMm MaBXyn
Gyamaiau (4.13- unsMa).
4) Arep x < 2 G¥aca, -
x —2<0 6ynaamn. Y Xoaa
f@2—-0)= lim0 f(x) ==—o0,

x+2—
Arap x > 2 6yaca, X —2>0
6ynapu. Jemax, f(2+4+0)=
=gl:gl S(x) = - oo Oynanu. 4.13- un3ma
X—>2- L4

(4.14- un3wma).

.
{ 2’ L.
.._\0\5. X
' \&
“\
4.14- uu3ma 4.15- u1i3Ma

5) Arap x <0 6¥yaca, f(x)=x. Hemak, f(0—0)=
=1lim f(x)=0 Ba x>0 Oynca, [f{x)= x?. Jemak,

x-+0-0
JF(O+0)= l‘irori \ F(x)=0 6ynanu (4.15- uusma). A

149
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0. Kyfiuzars ¢yHKUHSTapHAHT KYDCAaTHATaH HYKTaXard
OHD TOMOHJIH JIMMHTJIADHHH TOIIMHI: .

129, y =2 x=2 1na. JKasob. y(2 —0) = — oo,
Y(@2+0)= + oo.

. Lo .

130. y =2%  x=0 na. JKaso6. y(0—0)=0,
YO0+ 0)= -+ co.

131, y=arctgl;,x=011a Haso6.y(—0 — 0) = —-—é- ,

yO0+0)=+4%.

y Arap x<0 6yaca, x+1, —0)—
132. f(x) = {arap x>0 6yaca, x*—1. /i asod. f(0= (1))
f(0+0)=—1

s Arap x<2 6yaca, x?—4. —0)=
133. f(x)= {arap'x>2 6yn1ca, 6—2x. /Hasod. 520 0
J@2+0)=2.

Arap x<<—1 6Yaca, 4x -+ 5,
134. f(x) = {arap x>—1 6yica, x*— 4x.
Jaso6. f(—1—0)=1,

| A(—14+0)=+5.
B&ﬂMﬁy,x=§ﬁ&ﬂdeﬂ%f%=+m,
f(% +0) = —o0,

136. f(x) =|-j%% » X=3 nma. /Kasob. f(3—0)=—1,
 FB+0) =1,

10-§. @YHKUHSHHAT Y3/1YKCH3MHCH

l-tabpud. y = f(x) ¢pyaxuns X <R tynnamaa Gepun-
rai 6yaub, X HHHr X, JHMHT HYKTacH Y3Hra TerHuuIu
OfncuH. Arap uxtuipuit e >0 COH yuyH GHPop 8> 0 coH
TONHAMG, X, HYKTaHHHT (X, —3d, X, 3) arpodumark Gapua
XEX nap yuyH

[£(x) — Fxo)l <e

TEHTCH3MMK Gaxkapuica, f GYHKUHA X, HYKTafla Y3.A4YKCU3
Jefinnany,

OYHKUNAHHHT X, HYKTafard Y3MyKCH3MMIH  (yHKIHS
JIHMHTHHHHT TabPUpHra acoCaH

fim £ (x) = f (x,)
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nporara TeHr Kyuanmup. Jlemax, f ¢yHKuua X, HyKTana
Y3JyKCH3 A€raH XYMaa KyHHAarH HKKHTa: 1) Jlumut lim f(x)

- XX
MaBXyHL; 2) 6y JHMHT X, HyKTafard f (yHKuusHuHr f(Xo)
KHfiMaTHra TeHr, JeraH TajaGuH y3 Miura osald.

2-tabvpud. X coxala €TyByd X, Ba Xo +— Ax HykTa-
Japuu onaiinnk, Oyuia Ax=0, Ay =Af(x)=f(x0+AX)—J(x)
aiimpMara f (YHKUMSHUHT X, HyKmaoazu Opmmupmacu
JeAuajid.

By tywyHua €pAamuaa QyHKUHIHHHI HYKTajard y3jayx-
CH3JMMHHH KYHH1aru4ya TabpHram MYMKHH. '

3-Tabpud. Arap X, HyKTajard apryMeHT OpTTHPMacH
Ax —0 ma ¢pyHKuHs OpTTMpMacH Ay XaM Hojra HHTHJICA,
f DyHKLHA X, HYKmMada y3aykcu3 Jedunais.

CArap f GYHKUMST aHHKJAHMW  CcoXacuparn Gupop X,
HYKTala y3inyKcu3 Gysmait Konca, Oynladl HyKTada (QyHK-
M ysuauwea 32a . jefunand. QDyHKUHAHHHT  Y3HIHLI
HYKTaCH 1y HyKTa aTPOQUAATH XapaKTepura Kapab HKKH
Typra OYJMHaIH.

4-TawbpHb. Arap X, HyKTafa, veka lim  f(x)=/(x,—0)

. x—>xo—0
lim  f(x)=f(xo-+-0) aap masxya 6ymb, f(xo—0)+
XXy 0 .
= f(x, + 0) Oysica, f HH X, HyKTana Oupuwiu myp y3su- -
aunwea 32a neduna m Ba f(xo+ 0) — f(xy—0) uu QyHK-
LHSHHHT X, KYKMacazu carxpauill JeEuI1alH. '

5-tabpud. Arap lim f(x), lim f(x) napian GHpOp-

X - x,~0 X->xy+0 .
TacH -- oo ékH -— oo ra TeHr 6yJca €xkum YyMyMaH MaBXyhd
6y/imace, f HU X, Jla UKKUHYW myp ys3uakdiea 324 Jeiin-
JaiH.

l-Mucoa Kyimgard ¢yHKUHATAPHHHT Y371y KCH3JIHT HHE
. TEeKIWIHK[HHT:

l+'x:n$

1) F(x)=x% 2) f(x)=lim
B f(=1; N )=z :

B) /(x)=sin—=; 6) f(x)=2x-sin, x#0, F(0)=0.

A1) f(x)=x? YHKUMSHUHT aHMKJAHHW coXacH R
JaH u6opaT Ba HUXTHEPHH X, € R HyKTana Y3JyKCH3IHP.
Uynkr Ay = (%, 4 AX)? — x5 = X5 -+ 2, Ax +Ax?— x5 =
= (2x, + Ax)-Ax?, svun Ax Hosra uHTWIranaa Ay Xam
HOJITa HHTHJAIH. '

2) Arap | x| < 1, asuu —1 < x < 1 6yca, n— oo aa x**
Hoara untTwiand. Lyuuer yuyH [x| <1 na f(x)=1. Arap
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{x]>1 6ynca, n—oc0 ga x*—»oco. Wysuur yuyn [x|>1 -
6yaca, f(x) =0 6ynaan. Arap x = + 1 6yaca, x** =1 Ba

f(l)-——l— 6yna1m. Hemak, f(—1—0)=0 Ba f(—14+0)=1,

JS(—=1)=5 oxaH, sBHH x = —1 HyKTaja (yHKUHAHHHT
caKpatix 1 ra TeHr SKaH Xyanu wynpai f(1—0)=1,
J(140)=0 Ba f(1) = 6yna£m W ynunr yuyn Gepuirau
(QYHKUMSHAHT X = 2 nyraﬂam cakpamin Xam | ra Tesr.

Hemak, Oy GyHKLHA X, = —1 Ba X, = | HyKTanapaa GUpHH-
yu Typ y3uiaduwra sra (4.16-yu3ma).

3) f(x)= — $yukuua x, = 0 HyKTana aHHK/aHraH 3Mac,

. 1 . 1. o
ammo lim — = oo Ba lim —'= —oo G6ynaan, Aemak, Oy
x40 % x-+0-0 *
¢ysKLHG X, =0 HyKTaia WKKHHUH TTyp y3uwaMwira ara

(4.17- unawma).

ﬁ_“f;f

4.16- unusm a ‘ 4.17-4yu3ma

4) f(x)= prpu (pymcuml Xi12= £+ 1 HyKTanapna anux -
1

1
JiaHraH 3mac. 11m prpma i +oo, llm ———=—00 Ba
K10 X1 — rsi40 X2 —1

1 . 1 <
:irl-{lll S = T ‘lrlIl;l+th2——-l = + oo Gyaanu. [lemak, Oy
¢GyHKUHA Xam X, = —1 Ba x, = 41 HyKranapAa uKKHHUM
TYP Y3WJIHWra 3ra 3kaH (4.18-un3ma).
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4.18- ynama !

5y =sin% ¢yHKuHa Gapua X %= 0 HyKTalapia aHuK-

1 - 1 ‘1 - .
JaHrad. — QyHKuuA [(n — ~2—) w, (n -+ ~2-)1c] opaqMkaa Y3-
rapranfia Cepunran ¢ysxuusa [—1, 1] opaiuxmaru 6Gapua

‘KuiimaTaapuy  Kabyn  KHJAanM. X, = T HyKTalapaa
byHKUNAHUHT KuiiMaTia 1 ra x, =Gni=T HyKTasapaa —1
ra TeHr Gy/jsau. BDyHian xYDHHAAUKH, X HOJIra SIKMHJAALICaH
capH QYHKUMAHHHT — | Onnan .
-+ 1 opacumarun TeGpaHHIH ¥

Te3NamaliH, AbHU X = (0 HyK-

TaHUHT aTpodHla UeKCH3 Kyn

yxiam Tepbanuiira sra 6y- /
Jaayu., X =0 HYKTaHHHT 3uaa : [
(QYHKUHA YyMYMaH aHHKJaHraH

sMac. [llemak, Oy ¢yuxuus

=0 HyKTaza uKKMHY4H TYp o X
yswmura sra (4.19- uusma).

0. Kyinaarn ¢ysxuus- J
JIADHHHT Y3JyKCH3JIMFHHH TeK- ~/
LIIHPHHT;

137, 7(x) = x°.

Kasob. Yanykcus. 4.19- un3mMa
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138, f(x)= .

asob. x = 1 Ja MKKHHYHM Typ y3uW/LilIra. sra.

139, F(x )_"_2;‘_2I

JKagob. x =2 na GupuHuu Typ y3HJHMIIHra sra.
Arap x <3 6yaca, —2x?,

140. f(x) = {arap X >3 6yaca, x ‘

JKago6. x =3 na GUPHMHUM Typ y3HJHUITa 3ra.

141, f(x) =2=3

Magob. x :% la CHPHHYM TypD Y3WJHIUTa 3ra.
1

X

Arap x 0 6ynca, e

JKas00. x =( na UKKHHYH TYyp Y3WJHIIra 3ra.

143, f(x) = or—.

JKasob. x =2 na UKKMHYM Typ y3WIHLITa 3ra.

144, f(x) = arctg — L

JKaso6., x =0 na énpﬂﬂqn TYyp ysunmura Ira.

145, f(x) = lg(x? - 3x).

/Kagob, x = — 3 Ba x = 0 12 MKKHHUH Typ y3WilUra sra.
L

146. f()_ Arap x < 2 6¥.ca, x2,

2
arap x > 2 6yaca x.
JKaso6. x =1 na Gupuuuu Typ ysummwura sra. ||
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Vv 505B

JUPCEPEHUMAJ XUCOB 3JIEMEHTJIAPH

1- §. PYHKUMAHHHT XOCHJACH BA YHHHT TeOMeTPHK
MabHOCH. XOCcHIaHH OeBocHTa xucoOaall

Tabpud. y = f(x) dyaxnus X€R Tynaamia aHuKJ/IaHraH
Ba X, HyKTa X TYIUIAMHHHT JIHMHT HyKTacH OyjcuH. Arap
6y ¢YHKUHSHHHT X, HyYKTajard oprrupmacd Ay HH, JIOHMO
X, + Ax€X(Ax=0) 6yaranaaru apryMent oprripmacd Ax ra
. HucGaTHHMHT AX HOJra MHTHJIraHAard JHMHTH
lim & — lim Slxo A Ax) — f(x0) ) (1)
ax-0Ax Ax—0 Ax

MaBxy1 GYsca, 6y COHHH y = f(X) QYHKUHUAHHMHT X, HyKTa-
JarH XOcuAacu JedHnasH.
dy

Gynkuusi xocudacu ¥y, f (x,) €xn 7 CHMBOJUIADHHHT

Gupopracu OunaH GenruyiaHaiy.

Arap y = f(x) GYHKUHAHMHT X, HYKTalarH XOCWIach

MaBxkyad Oynaca, 6y (YHKUHSAHM X, HyKTala duggepenyu-
aaranyeyu peinnany. PyHKUMSHUHT XOCHIaCHHH XHCOGsau
aManHHl 3ca Juggepernyuairau amail JeHuIai.
OHAH XOCHJaHHHT TeOMETPHK MabHOCHHM Kapaiiuk. Arap
¥y = f(x) oyukuus |a, b] opanvkia aHuKJIaHraH 6ymmb, x,,
Xy -+ Axgla, b] 6ynca, ywmoy

Jlxo + Ax) — f(x0) .

A (2) $
HucOar (x,, f(x,) Bd (x,-+
—+Ax, f(x,+Ax)) HyKTanapaan
YTapuran KecyByHHHHT (Ax5%0
6ynranaa) 6ypuak Ko3ahdULH-
eHTliAaH uboparaup (5.1- yus-
Mara kapanr). llyuuHr yuyw,
arap y = f(x) ¢yHkuEa X, A
HyKTala AuddpepeHUHaNIaHyB-
uyyg 6yaca, Ax -0 na xecysuw,
(x, f (%)) HyKTajau ¥yTrau 5.1- un3Ma
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.

ypuHMara siKMHAAWHG Gopaau. [lemak, f'(x,) Xocuia 6y
YPHHMEHHHI Gypuak KO3(pHLHEHTHIaH HOopar: ‘
Ay, v _ 1im Ay i o
tef=go v =M ze=1m et =t
Arap y = f(x) dbyHkuus X, HyKTaxa JudpepeHiHANTAHY B~
uM Gyiaca, Wy HyKTaja ysaykcud Oymain. y = f(x) byHK-
LUMSAHHHT X, HYKTaAa y3JyKCH3 OYJMIUM, YHHHT 11y HYKTala
AudpepeHLHaNIaHyBYH OYIHIIH YYYH 3apypanp, aMMO eTapJid
amac. Macanan, y = [x| pynkuusan [—1, 1] opamukaa xapa-
cak, 6y opanmkia Y3JyKCH3AHP, amMMO X =0 HykTaza Oy
QYHKLHSHHET XOCHJIaCH MaBXy.a 3Mac. UyHkI
im Ay lim Ay
Ail_.n(;]_on = —1 Ba Ax~O+OE= 1,
Gynanu.
. Sipuu Yy = | x| ¢y HKUMA-
gk HUHT  rpagurura, x =10 HyK-
| Taja ypUHMA YTKA3HLI MyMKHH
amac. (5.2- yn3ma).
bupop ¢yHkuHsHHHT XOCH-
JaCHHH, OeBOCHTA XOCIVIAHHHT
Tabpupy €EpflamMuia  xuco6aaul
YUYH Ky#upard amauiapui Oa-
- JKApHII KepaK:
. . x, nykrara uxTHépuit Ax
a7 ' oprrupma GepuS, y = f (x)
OYHKUMAHHAT X, + AXx HyKTa-
Jdard. KHAMaTHHH XHcOOG/aiiMu3:
5.2 mmaa Yo Ay = flx, + Ax).

A\

Il y = f(x) dynxumsnunr x, -+ Ax nyxrazaru KIiivaTy-
AaH X, HyKTaZlar¥ KHiMaTHHH a@upuO, yHKUHAHUHT OPTTHP -
MacHHK TONaMu3:

Ay = flx, + Bx) — flx,).

I, PyHkuuss OpTTHPMACHHHHT APryMeHT OpTTHpMacHra
HHCOaTHHH TONAMHS:
Ay _ flxg+ Ax) — flx)
Ax — Ax ’
IV. Ax nonra wHTHAraHIa IOKOPHAArH HUCOATHUHT JIHMUTH-
HH XucoGnaiivu3. By coH, y = f(x) dpyuxuusumur X, HyKTa-
Jdard xocunacH 6ynazu.
l- MHCcOa. XOCHTaHHHT Tabprdiian (oRIaTaHHG Ky#u-
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Jard @yﬂxuumapﬂnﬁr XOCHJIaCHHH TOMUHT. 1) ¥ == 2x’—{—3x-
y =1y Xx; y=sin2x.

A }Oxopunam TabpHpra aman KmmG OupuH-KeTuH Oy
(pYHKUHMSANGPHHHET XOCHIACHHH XHCOoOMaliMK3:

1) y=2x*+ 3x.

I. y 4+ Ay = 2(x 4 Ax)? +3(x+Ax)—2x2+4x Ax +

- 9Ax? 4 3x + 3-Ax = 2x* 4 3x + 4x-Ax + 3qu~2(Ax)’

I Ay = |2x* + 3x 4+ 4-Ax. x + 3Ax + 2(Ax)*] — 2x* —
— 3x.= 4xAx + 3Ax -+ 2(Ax)%; X

1L 2)}; 4xAx - 3Ax + 2(Ax) —d4x+3 + 9Ax;

IV, lim (4x+3+2 AX) = 4x + 3.

Ax-0

Jlemak, Oy (GVHKUMSHUHT. UXTHEPUA X HYKTaflard XOCHIacH

Yy =4x+3

-~

3KaH. _
2) y =V x.
By ¢ynkuus yuyH
Ly+Ay=vVx+Aax;
LAYy =V X+ Ax—y x;

IH AY_]/—)CTAX—]/X

Ax S
. Ay o VE T Ax—¢ x
IV. '=lim =2 =limYXToX VX
y ar-08%  axs0 Ax
. x +~Ax —x 1
'-—_-lm ————— = — =,
sx-0Ax(y x +Ax 4+ x 2y x

By ¢yuxuus [0; -+ oo| opamufa aHuksaHrad siu. LUynunr
yuyH x = 0 HyKTaja GYHKUMAHMHT VHC XOCHJacH Xakuaa-
ruHa ranupuumr MyMmxuH. K§pamusxu, Oy HyKTala YHr XOcuiaa
XaM MaBxyA 3ma:, XakukaraH, X =0 HygTala QYHKLUA
rpajHrura YTKa3uarau YHr yPHHMa BepTHKan OyJad.
3) ¥y =sin2x. A
by q)yHKLLI{H YYVYH -
¥+ Ay =sin2(x -- Ax);
II Ay = sin2(x -+ Ax) — sin2x = 2cos(2x + Ax) -sinAx ;
N Ay 2cos(2x + Ax)-sinAx
" Ax Ax ’
Ay _ 14m 2c0s(2x -+ Ax)-sinAx
V. y'= i}rllloA_x B lg-r}o Ax -

= 211m cos(2x +Ax) Ilm Sig“ 2cos2x A
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[0 XOocHnaHHHT TabPHHEAH ¢oitnananuo, xymmarn hyHK-
LHAJIADHHHT X OCH/AMaPHHH XHCOO/IaHT

I,y =2x*—5x+ 1. Haeo6. 4x — 5.
2. y = coséx. laso6. —4sindx.
—_ ) 3
3. y =19 3x—1. /{(4306. 2‘—'ij
4. y = ctgx. Kasob, — —Si—;g
5. y=_—;:—.' Haso0. -—-%;.
6. y =a*. aso6. a*lna,
7. y = Inx. Hasob. —}C—
8. y =sinbx, Haso6. 5cosdx.
9. y =x*. K asob. 3x2,
1 . 1
10, y = —= - JKas06. — =

-
=

2- §. Juddepenizaliall KOMIAJaPH Ba 3JAEMEHTAD
(QYyHKUHAJAPHUHT XOCHJAaJapH

Xocuna TYWYHYACH XHIMA-XHI MAacalaNapHH €UHIUA2 KEHT
Kyalanuiafid. AMMO XOCWIAaHM XHCOOJjaumjia, xap ran lKo-
pula KenTHpUAraH GHp Heua GOCKMYZAH HOOPAT JHMHT XHCOG -
JIaHMali i,

Avanja Xocuna AuddepeHunaan KOHZANapH Ba JJeMeH-
Tap QYHKLHAIAD XOCHIAJAPHHHHT XalBanu EpAaMuAa xﬂcoﬁ-
JIaHaJM.

l. ,Emeq)epeHunan.nam Koulamapu. f(x), g(x)
¢yukuusaaap audpepeHuHananyBUR GyHKUMAIAD OYau0,
yarap\aac 6y JICcHH. .

L [f(x)+gx)] =F(x) 1 g'(x).
- 1L fef(x) = e/ (). SN
1. [f(x) g(x)]f’,( )f; (’)C)g(ﬁ) )-;{;gc)g (x).
xX)g(x X
V. [g(x)] = rEr , Oy epaa g(x)#0.

I- Mmucon dudpdepenumannams KOHIATAPHAAH Ba 3/1EMEH -
Tap @yHKUHANAD XOCHMianapy KalABaMHAaH ¢oildananud, Kyidu-
Nard GyHKUMANaPHHHT XOCWJIAcHHH TOIIHHI:

) 2
1) y="x%—3x+5; 2))?—1/""?_}—'*' T 3x3s
- 3 z=xi@—5 +3x7); 4) [ = my
8 sin¢

5) #() = mmrrseosts O Y =1=mr
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AcocHil anemenTap ¢yHKUHIJAD XOCHJIANADHHHHT YKaasaH

e d>ym'<uuu Xocuaacu ApPryMeHTHHHHT ¥3rapHuw
~ coxacura yerapanap
1 c(const) 0 : arap a€é R 6¥aca, x>0
2 X% ax*~1 Ba x €N 6yaca, x€R.
3 a* . a*lna X€ER (a>0, a+1)
1
4 log.x a Yina x¢ R+t (a>0, axl)
5 sinx cosx
6 cosx —sinx
1 .
7 tgx ' Tosix Xqé2—7-k.k—j;l+2,..
1
+hkn h==x1,x2, ..,
8 | ctgx sin=x xR .
i
9 arcsinx — ] <1
y o l—xt
1 .
10 | arccosx. —— jxl < 1
V 1—x2 R
: .
1 tgx
1 arctg +l o
12 ). arcctgx —ITe

A. 1)y =(x*— 3x -+ 5) udpomanu ! xonnara acocat
Y= (x7) —(3x) + () .
Kypunnmaa €3u6 onavm3. duax 1l Kouaann sbTHGOPra onub,
XKansadaH ¢oifanancak, OepunraH ¢yHKUHAHHHT xocmacu

y =3x*—3
¢yHKUHAAaH HOOPAT SKAHHHH TONAMM3.

2) Arap kacp Ba MaHduil JapaxaHd 3BTH0OpPra O0Jcax,
.oepuirad GyHKLHAHH
1 1 .
P -3 2
y=x'=5x 4 x?ogu

KYpHHHIIAA €3H0 OMU MYMKHH. ODHAH I Ba Il xoumamapuun

KYJiaHuG, XKalisanjaH ¢oijatancak, Kymmamﬂn xocpm Kia-
MH3:

1 ‘ 3 T

./ l«—(—- 1 ——

=i T —5(— g ()t — (=gt =
1 5 2 2 Co _ St

. 3 - 3 ! 4
2)/1\7 3’xt | X X

) . ‘ 159

www.ziyouz.com kutubxonasi



3) By MHcOmHM MKKH XU yCys1 GMiaH €uuur MyMKUH:
1-ycyan Il Kounanan ¢oiinananu6 eupn: ‘

2= (2 (3= F +3x%) + X3 — o + 3x7) =
= 4x°(3 — 5 + 3x) 4 x4(— & + 6x) =
= 12X° Qx4 127 — L x4 65 = 18x° — 2 3 x4 4 127,

2-ycyan. ABBan KaBcuM 0unG, KeliMH GeBOCHTA XOCHJIaHH
XucoObJani:

z=3x4—%x5+ 3x8.
2 = 18x% — %x“ + 12x8,
By'nmconaaﬂ KYPUHANMKH, GYHKUHAHH aBBAT COLNANALI-
TUPUO, KelHH XOcunaHu XucoOaaul Kynafpox Gyaaiu.
4) By f(x) = XX—H GYHKUHAHHHT XOCHJIACHHH TOUHIN Aa
IV xomnanan coipananamus: :

) — (Y ) ) — w1y
-f(x)_‘x:+l) - (x2 4- 1) T
_ 3xt 4+ 3x%—2xt x4 L 32
(x2 4 1)z (eI _
5) By mucomu eunuia xav IV Komnatan doffaranamus:

8 )’ ) 8(2sin# 4 Beost)’

' — —_— R —_—
¢'(t) = (2sint -+ bcost / T (2sinf + bcost)z

— —8(2cost — 5sint) _ 40sint — 16cost
(2sint 4 5cost)r ~ (2sinf + 5cost):”

1y sint o (singy (1 — ctgt) = sint(l —cigs)’
6) q)t_( —cigt/) = (T —ctgd)y =
1
cost(l —ctgt) — sins (—'sini’t )
= (1 —ctgt): =
; cos?t 1
_ O "SI~ g __ sintcos! — cos? — 1
(1 — ctgt)s T sint(l —ctgr)z A

2-Mncoa. Kydauaaru GYHKUHAAPHHHT Gepuaran WyKTa-
AarH XOCHJIaCHHH XHcOO6JiaHT:

(I—vx) . sint
) fol=—T=—x = 001;. 2) 2= e, tmp.
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A. 1) ABBan KaBcHH OuHO KAaCPHH COANANALITHPAMH3,
KelHH XOCHJMaHH XHCOO/MafMK3:

Oumu Oy udomafarn x ypuura x=0,01 Kuiimatuau xjin6
J(0,01) Hu Tonmamus:

7 . —_——— __l__ - l__ —_ ( Y] 3 .
J(0,01) = {001): |- i 100? 4- 103 = —9000.
2) IV Kouaara acocan KyHuaarura sra 6y/avua:

2 = (sint)’ (1 + cost) — (I + cost)siné

(1 + cost)? -
__cost(] + cost) — (—sin¢)-sint _ cost+ cos * 4 sin?f 1
- (1 + cost)? - (1 + cost)? 1+ cost®

By udonasa ¢ ypuura ¢ = % KuiiMaTHH KYiicak, Ky#uza-
rura sra 6ynamH3:

1 1 1 2 )

zl(ﬂ)= f—] _ e = .,
n 1 3 3

Itceosy 1+3 7

(0. Xocunanu XHcoOnawm KOMAAJapHAZH Ba KalBaJiam
dhoiAanannd, KyHnaard ¢yHKUHSIAPHHAT XOCHJIACHHH TOTHHT.

1.y =3x3+ 2x* — x |- 5. J{asol. 9x* 4 4x —1.

_2x*—x+3 Ix2—2x—4
12. y= TrxF1C )R'asod. —(m.
18, y=x+1 x. JHasob. 1 - ——.
2 1 1 21'/x '
Y =1 x4 ==+ = x'° JKasob. — — — >,
14. y ;x—}—y,x ;|~ 5 X' JKaso 3 V213+5x
1 - 1
15.y=x—§—;5——5—xs. JKaso0. 1_F+F'
8 6 . 2/(1 1\
]6. == - ){(aBOO. —(—_ _ —_).
TR TR ATARE
7 v = JE5 3005 JKaso0., .
17. y =y (4 + 3x)*. 3,4+43,;
_ 5x 55} 4x
18. y = m )f((1306. —.(5—2,()"
19. y = x2cosx. asob. x (2cosx — x sinx)
11—199 ' 163
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xsinx 4+ 2cosx

- cosSXx .
20. y=—i JKasob, — = .
X2 : 2x
21. y=;2_i':—_l )f((1806. m
22, y =/ x -COsX. JM(aso6. c—°—§x2—2_ﬂ
. y X
23, y=2.€+ Inx. Jasob. 2¢* - xi
2, y = e* —ie—xslnx- K asoo. cosx -e;sinx )
_ Vx , ' !
25, y = T S(1) ui xucobnanr. /K as00. .

sinx — coSx 'R
26. y = X T oosx f\—2—) HH xucobaanr. JHasob6. 2.
 Osinf Y __ (T
' 2sin( 5 ) ‘_)

27, y = E—sle K aso. 4
¢ : 4sin3 _;L
98. y = e*(cos + sinx). . JKas06. 2e*cosx.

99, f(x) =y x*-+7. f'(3) uu xucoBaanr. }asob. %.

: __cosp, T\ HM XHcOOHT.
30- Y= ooy (3) JKaso6. —2.°3. £R

3-§. MypakkaO (QpyHKUHUAHHHI XOCHJIacH

Arap y = f(u) 6yin6, u = ¢(x) 6yaca, AbHN Yy X Ounan
ODaTHK apryMeHT Opxad OGOFJaHraH 6ysaca, ¥ HM X HUHT
myparxral @Gynxiyusicu JeAnanu.

l-mucoa. y=sin®x, 6y epaa u = @(x) = sinx;

y = f(u) = u®, avau f(u) = sin®x.

MypakkaG (YHKUMAHHHT XOCHIACH, YHHHI OpatMK apry-
MEHT G¥iriya XOCHIACHHH OPAJIHK apryMEHTHHHT 3PKJH apry-
MEHT OYHHua XOocujiacura KymafiT™Macura TeHr, SbHH:

dy _dy du , ,
T T4 ae CxuY = f(u) - u'(x).
Arap 1 = ¢(x) Gyaca, 2- naparpapfary Kaasansaa Gepui-
- raH QopMyJsanapHi KyHuAary KYPUHHIIAZ €3HII MYMKHH:

. ) (@) =a-u*tou; 2) (sinu)’ = cosu-u'.
3) (cosu) = — sinu-u'; 4) (tgu) = oot
5) (ctgu) = — 51_11‘7&'”’; 6) (et =e“-u'.
7 (@) =a* Ina-u'; 8) (Inuy = —--u.
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ul

u'; 10) (arccosu) = — L

9) (arcsinu)’. = — ey

11) (arctgu) = ﬁl-—u? u';  12) (arccigu) = — ﬁu’

2-MHcOn Mypakka® GYHKUHIHMHT XOCHIACHHH XHCOG-
aaw ¢opmynanapaaad ¢oinanasub Kyduaary ¢yHKUMsIapHHHD
XOCH/IaCHHH TOTIHHT:

1)y =(1+ 2x)% 2) y =sinx3; . \

3) ¥y = Incosx; 4) y= ;5/ I+ x?%
5) y = 3sinx; 6) y = ctgv/ x;
. 7) y = arccosx?; 8) y = arctg(Inx).

. 1) Arap u=1+2x jpecak, y=u® 6ynamu Ba

dx 5 £ [-13 =2 nu  &uuwl  MyMKuH. Bymian yw6y
4 d

ch 2. d‘; = but-2 = 10(1 + 2x)* nponara sra 6;navu3.

2) By ¢yHkuus XOCH'IaCHHPI TOMMI YUyR # = x* ze0,
Keliun 2- hopMyJafiaH (hofifanaHaMus3:

y' = (sinx®) = cosx?- (x?)" = 3x2cosx?.
3) By epaa u = cosx 1e6, 8- popmyianan doiinananamus:

sinx
T cosx

vy = (lncosx) =
= —tcx

o5k (cos )Y = Osx(—qu)

5 e :
4) y =9"14x° OyHKLHA XOcCHIAcCHHH TOMHI YuyH
1
- 5 _ 5 — T3 ..
“=1+4x"1e6 yan ¥y = + 1’ = 1° KYPUHHIIra KeATHPAMH3.
Ouau 1- popmynasan dofsananamus:

R ety
¥ (1 + x5)4

5) y = 3" na y’ uu TonmMII YuVH u4 =sinx ne6 7-¢op-
MyJNaHH KYyJnaHamus:

Yy = (3" =(3*)In3-u’ = 3%r*.1n3. cosx.

6) 5- dopmynanan ¢doigancHuG y = ctgl/ X HHHI XOCHaa-
CHHH TOra au3:

. N
11 163

www.ziyouz.com kutubxonasi



Y =(ctgV X =——— V) = ——L L

1 sin2y x sin?y x 2/

2, x *sin?y x )
7) Dy muconud eunugia 10- gopmyaaias dofilanaHamys ;
;_ -(‘x*)’ = — _.2—_;(—_.
v 1 —(x2)2 v 1—xt
8) Huxosr 11- popuyanan poitatanud oxupry dyHKIHs
XOCHNACHHH TONAMH3: )

—_—
[——

¥y’ = (arccosx?)’ = —

P r_ 1 L
y' = arctg(n®)) = vy A+ Twwy A

O. Kyiiunarn ¢yHKLUSTADHEHT XOCH/IACHHH TOMMHT
3.y =(14 x + 2x*. JKaso6. 3(4x+ 1)(2x2- x+1)2,

(Inxy =

T -

32. y =sindx. Haso6. 3cos3x.
33. y = In(tgx). - JKaso6. mlc—os; -

3 —_—
. = (44 3x,2. A .
34. y ¥4 3% JKaso6 T

35. y = Insinx — % sinfx.  JKaeo6. ctgx —sinxcosx.
36. y = x-e¥", ){(aaoé.—;e‘/-;(l-{-—l_“ .
v x/

37. y =arctg -;i asob.,

a
a? -+ x¢°

38. y = ;—lntgx i Incosx. -~ - JKaso6. Enl?c' — tgx.

39. y =sin3x + cos —?;— aso6. 3cos3x ——% sin %
40, y = arctg (Inx). JKa806, —— - |

x(1 + In2x)*

4- §. IOKopu TapTHOAM XOCHJadap

y = f(xX) dyuxuus (@, b) opanukHHHT Gapya HyKTaJapuia
AupdepenuHamianysuu 6¥aca, y’ = f'(x) (a, b) opanuxia
aHHK/1aHran Gymany. By QyHKUHAHHHT X, HyKTaflarH XOCH/a-
CH, arap y MaBXyn Gyaca, y = f(x) QyHKUHAHUHT X, HYKTa-
AAarH UKKUH4 mapmuban xocuaacy JRefinialu Ba KyHHAa-

2
rHya GeqrunaHand: y7(x,) = f"(x,) éku %-).
1OKopH TapTHOAM XOCHnanap XYANM WIYHIAAH aHHKJIaHAJH.
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YuuHul TAPTAOMM XOCH/IA:
AV /4 7
Y =y" = f"(x) = dx:x

o - d
Typrunay Taptu6au xocwia: (y”) = y® = fix) = =2
n- TapTHbIK XOCHIa:
ny

(yn—l) _y(n) —f(n)(x) P —_—

JleMax, yHKUMSHHHT 7- TapTHOMH X0CHAacH YHHHT 2—1-
TapPTHOMH XOCHNACHAAH OJUHIaH -XOCUAagup. YHH Xxucobmam
YUyH oafuHry 6apya TaptOIM XOCHAaNapHU XHcoOal Kepak.

Mkkura ¢pyHkuns xynadTMacHHHHT 72- TePTUC/IH XOCHIaCH
ywo6y

(- 0)) = gy b guti-Dy’ 4 ”_(”2%1_)_ W L 4

4 2e=D U= EF D ety g L 4 oD

]
“+uo®)
¢opwynanan gofifanann6 rtonuwnafu. By ¢opuyna JledGuuiu
dopmysacu Aefiunaiu. XyCycaH, v
’ (o) =u'v+uv.
l-Muco. Kyi"mmm GyHKIUsTapHUET  Tanad KUIMHTaH
TapTHOIH XOCH/IACHHH TOIIHHT.
) y=x843x3—5x247, yD =2 2) y=x7, y=?
3) y=siny, y® =2 4)y =sin7xcos3x, y" =72
- By y=¢¥ -+ cyxe? + et pynkuna y7 — 4y’ + 4y = e*
Judxpepennnan TeHrJaMaHH KAHOATJIAHTHDH UHHH H2GOTJ/IAHT.
A. 1) Bepuiran ¢yHKUHSAHH uu(p@epeﬂuuannaé Kyiuaa-
THHH TOTaMu3:
W) =y = 6x' 4+ 9x* — 10x.
Oumu ¥ Hu pudbepeHuUMIIAl, KyHuAary
(y') =y"=30xt 4 18x — 10
Hponara sra Gyaamu3s Ba XOcHI 6ynraﬂ GHyHKUHAHH Avdde-
pennuannab,
(y//)/ — y/// = 120x3 + 18
HH TOMaMmH3,
2) y = X" (GYHKUHAHHHT GMPUHYH, HKKHHYM XOCH/IaIapH-
HH TON2HIHK:
y=x"; Yy =nx"" ¥y =nn-1)x"-7,
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Kypamusku, 6y ¢GyHKUMSHHAT K- TAPTHOIM XOCH/IACH
YR =nn—1)(n—2) ... (n—k+xr-*

KypurHWra dra GyJajd, MaTeMaTHK HHIYKUHA MeTOAHHH
Kyanaucak &> n -+ 1 6yaranga Y8 =0 3kaHH KeH6 yuka-

IH.

3) Dy wmucomaaa

Yy’ = cosx = sin(x + );
= sin(x+% + %) Q———sin(x {—2"5C
Arap k- TapTHOaH XOcH1a
(k) = gj =z
y sm(x + 4 5 )
Je6 ¢ pa3 Kuacax,
{ b N T T

y*+) = cos x -+ kg\ = sm(x +k5+ )=

~sinx+ (k4 DI -

| Vv’ = cos(x -+ —2—

~—

6ynznu. By epaaH, MareMaTHK HHAYKLHS METOAWra acoca
UXTHEPHH 1 yuyH KyHugaru

y(n ———'s’n‘_x +n —g—}

HaTuXkara sra 6Y.;1amHs.
4) y =sin7xcos3x = % [sin10x + sindx]
6yarasu yuyH
Y = —[10" sin | IOx +n ) 4 4n sin "4x +n —)]

63“7)1azm.
5) ¥y’ Ba y” NepuH, Tonawvus:
= (cle‘-’x + c,xe* + e¥) = 2¢c,e** 'c2e“d+ 2c,xe* + e*,
(y’)’ (2c1e* + c,e* + 2c,xe** + ey =
= 4¢ e’ + 2c,e** 4 20,6 |- de,xe* + ef =
= 4ce* + 4c,e* - deyxe’™ - e*,
Ouau y”, v’ Ba y Jnapuu GepHIraH TeHrJaMara KYAMH3:
4c,e** + dc,e** - doyxe?t 4 ef — 4(2c,e%F + c,e?* + ¢, xe?* |-
+ €*) 4+ 4(c,e* 4 c,xe?F 1 e¥) = 4c,e?c + 4c,e2* - 4c,xe* |-
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+ eX — 8c,e™* — 4c,e?* — 8eyxe? — et + 4c,e%* +
+ 4eyxer* 4 de* = e, ’ , : .
e* = e* aftauarra sra G6yamuk. UlyHn mnc6oTaaw Tanab

KUIHHTH 91H. A
[]. Kydugaru ¢yHKUMAT2PHHHT Tanal KMAHHTaH TapTHOIH

- XOCWJACUHH TOMNUHT:

A1,y =3x5 1 x3—2x +5, y" =? JKas00. 180x+6.
2.y —Inx, ym=2  JKaso6. (—1)* (n—1! =
43, y = x%e?*, y" =7? JKasob. e¥[4x® + 12x*+6x].
4. y =—x17, y” == ? Hagob., — i—g.
© 45, y = cosx, yM =? K asob. cos(x + n%—)
46. y =sin*x, y” =? JKaso6. —A4sin2x,
” - 54
47. y = arctgdx, y'=7? JKasob. —(1—;%;_,)—2.
48, y = 3+ sindt, y” =? JHaso6. 6 — 27cos3t.
49, y = e~ ¢sing GyHKILHA

Yy 2y 2y =0
AH(dePeRIUAT TeHIIAMaHH KaHOATJAHTHPHIIMHN HCOOTIAHT.
1 ds 2 J—
‘ 50. s = —— QyHKUMA {77 +§ = — ts ‘;m;p:pepvﬂman
TeHr/aMaHH KaHOATJAHTUPUUIHHM HCOOT/IAHT. :
2-Mucoua. Kydlumrdn QyHKUMATAPAHHT —KYPlaTHAra
TapTHOMM xockaacHHu JlelGHML, (opMyaacHian oiiiananub
TOTIHHT: P
1) y = x3sinx; y20 =27 2)y=e*(3x*—4); yO =7
3) y = e~ *sinx; y\n =?
A. 1) Jleitlbuul ¢opmyaacira acoca:
P20 = (x3sinx)?) = (x*)20sinx -+ 20(x3) 1 (sinx)" -
20-19 o 20-19-18 Wi
+ =5 () Psinx)” +. ..+ 57— (%9) ”(sinx )17 4

1+ 219 (eoy(sin) - 200t (sin) ) + xi(sinx)20 =

=20-19-18sin( x + 17 & - 10-19-6xsin{x + 185 ) +

-+ 60x2sin (x + 19%) + x3sin<x -+ 20 %) = 6840cosx —
— 1140xslnx — 60x2cosx + x*sinx.
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Uynkn y = x* pyHKuHAHHET YUYHHUYR/JAH I0KOPH TapTHOLH
XOCHAaMapH HOMra TeHr Gymaju.

2) YE(e* (3x* — 4)) = (ex PU3x? — 2) +
+20(ex)19 (3x? — 2 + Bl (peys (3 gy 4
+20(e*)" (3x? — 2)19) L. xr (3x2 — 2 = ex(3x? — 2) 4
+ 60xe* 4 1140e* .

UyHKH y = 3x? — 9 GYHKLHSIHHHT HKKHHUHIAH 10KOPH
TapTUG/H XOCH/:aNePH. HOJTA TEHT GYJiaiu.
3) ¥ = (e=*sinx)(m = (e~*)msinx - n(e=*)"~sinx) +
M= (er(singy’ 4 . .. + n(e=4) (sinx)e- +
+ e~ *(sinx)" = (- 1) "e~*s'nx 4 n(—1)"—le=*cosx —

_ n(n2-1)( —1y=2e~%sinx + ... -+ ne—*sin(x -
P e bad) A

0. Jleiibuuu popmynacuian doiinananns, Kyiunars pyuis
UHANAPHUHT Tana® KHJIHHM2H TEPTHOSM XOCHIAJAPHHH TONMHL:

5. y = x%inx, y@ = p /K aso6. (x* — 600)cosx -
-+ 50xsinx.
52, y =e*(x?— 1), y® =2 }Kaso6. e*(x?+-48x + 552),
83. y = (1—xcosx, y =2 JKae06. (— 1L [(4n? +-
+3n + 1 — x¥)cosx — 4nxsinx].
54. y =efsinx, y” =? JKasob. 2e~*(sinx - cosx).

+

5~ §. PYHKUHSHUHT aHGepeHumatn

. Arap y=f(x) pyuxuus 6upop X, HyKTajia Auddeperunan-
JaHyBuH OYJca: ‘

Ay
"= 1im = 1
y'=limzs (1
Gynap sau. Bynaa aumutaunr TabPH(pHra acocaq

A ]

A ’
A_:\‘: =y + e(x,)

Ay = y'Ax 4 ¢(x,)-Ax (2)
upoAara sra Gynamus (6y epia lime(x,) = 0).
Ax—0
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TeHIVIMKAAH KYPHHHO TYPUOAHKH, DYHKUHA OPTTHPMacH Ay HH
HKKH KHCMra ampaTHil MYMKHH. DHPHHYHCH 3PKJH y3rapyB-
UHHHHT OPTTHPMAacH AX ra HHcGaTaH YM3HK/IH OYJ/raH KuCM,
HKKHHYHMCH AX ra Huc6araH IOKODH TapTHOIH YEKCH3 KHUHK
MHKIOpAaH HOOopar. -

Tabpud. PyHKUHS OPTTHPMACHHArH 3PKJIM Y3rapyBuH-
HHHT OpPTTHPMAacHra HHUCOaTaH YH3HK/IH KHCMHHH, SABHH (2)
GOpPMyNaHHHT YHT TaPapuiard OHDHHUM KYUIMAYBYHHH X,
HYKTalarH QYHKUHS OPTTHPMACHHHHT 00w Kucii €xu oug-
pepenyuarn RefiMsalud Ba

dy =y’ bx (3)

Kabu 6enruiaHaju.

By Tabputra acocan 3pK.JaH ¥3rapyBUHHHHT AuddepeHi HamH
VHHHT OpPTTHpPMAcHra TeHT, sibHH dx = Ax. LlyHHHr yuyH
(3) upona _ : '

dy =y'dx (4)

Kabu é3unanu. :

OyHruMAHMHT AudbdepeHUHANHHN TONHII XaM, YHHHT XO-
CHJACHHH TONHII KaOu OJugpepenyuarrauw neiunand. (4)
dopmysafaH kYpUHHOG TypHORHKH, GYHKUHAHMHT AudpbhepeH:
LHAMMHE TOTHII YUYYH YHHHT XOCHIACHHH TONHO, XOCHIaHH
3PKJM ¥3rapyBUHHUHT OPTTHPMAacura KynafTHPUIl KepaK 3KaH.

Arap |dx| erapau kuuuk OyJca, GyHKUHA OPTTHPMACHHH
YHHHT JuddepeHimam OunaH amMawitupuaca GyJratu:

Ay ~dy. - (5)

Nyn xyimnran xaromux |dx| ra Huc6GiTan 10KOPA Tap THOMH
yeKcu3 KHYMK MHKIOP Oyaaau. [Ulywunr yuyn (5) TakpuOuit
dopmysia Takpubuil xucobnaniiapia Kyn Kyanaaunasd. YyHxu
yHKUHSA OPTTHPMAcHHH XucoOsauira HucOaTaH YHHHT Audde-
peHuManMHH XHcOOnail 3seMeHTap GYHKUMAMAP yuyd aHua
CHTHAHD.

IOKopu Taprubau auddepenuHadnap Ky#uaardua aHuKJa-
Hauy:

d’y = d(dy); d’ =d (&%); ... d"y =d(d"'y).

1- Mucoa. Kyiuaart ¢yHKUMATAPHUHT AH(DEPeH LI HATHHH
- TOTIHHT: -

Dy=y/1+x% %) y= % —Farctg%.
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A . Bepunran (yHKUHAJADHHHT XOCHAACHHH TOIHMG, YHHM
dx ra Kynaiitupamus;

D d =v’d =(v 1T L 22y — d+xy _ xdx;
)y =yidx (|/1+x)dx 2y1+x‘“'dx Vitx2

2) dy = (%— + arctg g—)'dx.=|— LANR L.

1 .

a a a a addx

B [_ a1 +£]dx -l Sraimle- - s A
a? o .

2- mucou. Jlupdepenunan TymyHuacgaH ¢GoifasaHus
Kyinjard QyHKUMANaPHHHT GePUiraH HyKTafalH KHiMaTHHH
TaKpHOMH XHcoOusanr:

5
Ny= ]/g;‘—i, x=0,15; 2) y =sin 31°%;
_ ‘ ©3) y=Ilg 10,21.

A, Ay =y (x4 Ax) — y (x) 6yaraun yuyn y (x + Ax) =

=y (x) - Ay. Bynna Ay ~dy 6ynrauu yuyn
‘ N y(x+Ax)=y (x) 4 dy (6
6ynamu. DBuswunr wmucommmusga x =0 Ba Ax = 0,15 1e6
oJIcaK, -

r_ 1 2+ x\E (—4) .
. y= -g- (7\— x) .(2+x)2’
YO =—5; dy=—4.015=—003

v(0,15) = y(0) +dy =1-—0,03 =0,97.
2) By muconnu eunmja xam (6) gpopmynafad ¢aiifanana-
mu3. By epaa x =%1 Ax = %) -feb onaMu3. ¥V xonfa:

Hemaxk,

—

X =sin3-=—; "(x) = cos
!
in31° = sin | = 4+ — ) ~~sin = z. 1
sin 31 —51n(6+180)~51n6+c056 =5 T X
K

1
X 55 =5 + 0,015 = 0,515.

3) y=1g 10,21 nu xucobramia xaM (6) Gopmyajan ¢oii-
Aanadamu3. By epaa x = 10 Ba Ax = 0,21 1e6 oscax,
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y () =lg 10=1, Y/(x) = Ine = ;- 0,4342 = 0,04342.

Ig 10,21 = Ig 10 4y’ (x) dx = 1 + 0,04342.0,21= 1,0091. A

0. Juddeperunan TyuryHuacHIas ¢oinananud Kyduaard
GbYHKLUANAPHUHT GepUAraH HyKTanapPiard TaKkpuOuil KuAMaTH-
HH TOIMHT; -

55. y = In (14 e'%)tarctg e**, x = 0,2. )Kago6. 0,5.

56. y = cos31°. Jaso6. 0,851.
4, .

57. y =V % x=1T. JKaso6. 2,031,

58. y = ctg 45°10’. MHaso0. 0,9942.

59. y =sin 29°, JKaegob. 0,4848.

6- §. Jlonutaab KOHMZACH BA YHHHT JUMHTIAPHH
' TONHINra TaTOMKH

Teopema. f(x) Ba g(X) Pyrryusarap a HYKMAHUKZ
ampoguda dugpgeperyuasaanysdin 6y.aub, g'(x)70 0y.a-
cun. Aeap lim f(x)=Ilim gx)=0 éxu lim f(x)=

X=a X=>a X+
=lim g (x)=o0 6y.2046, lim I_X) wasocyd 6yaca, y x0ada

*=a x+a £'(x) :

lim f() _ lim /(%)
*ra gx) 4@ gl(x)
menzaurx Ypuran 0yaaoi. -

By teopema Jlonumaae xoudacu ne6 atanamd. Jlonuranb
KOHJACH —g—, g IIAKJMAAr aHUKMAC MhOXINapHUHT JHMHTAHH
XucoGjamaa KyanaHuiaad. (-o00 Ba 00 — 00  LIAKJHAArd
aHUKMacAuKJIap, anrebpauk Y3rapTupuinIap épnamma—g— Bag
LAKJHra KeJaTHpuaaad. Yoy 1%, o00°, 0° maxagard aHuk-
Mac/HKJap 3ca aBBail Jorapubmiair opgamu (- 0o WAKAMAIrH

o 0 . ) o
aHUKMaCTHKKA KeNTHPWING, cyHrpa - €Ku—_  KYPHHULLIATH

aHHKMAC/IUKIapra KenTHPHIALH.
1- MmucoJ. Jlonurans KoWTacHHH KYy/ulauu0, Ky#upard
JUMHT/IADHH TOIHHT:

D lim2 =1, g limer—1,
x=+0 sin x’ ) 0 " x 7

3) limx —sln x, 4) limtgx —x,
X0 X2 ’ ) x-0 m)
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.. In(x? —3) T X
5) 1,,‘,_2x2—3x+2’ ‘ 6) lim o>

A. 1) Jlonkrane KOMAacHra acocaH:

lim2*—1__Ilim2in2 _ U PR

x-0 m T x>0 coS x - ln?‘ quKH X = 0 lla 2 xahf, cos X

xam 1 ra uHTHRANH. .
2) JlonuTanb KOMAAcHra Kypa:

. x__l .
limef—1_ Iim ,x _ o0 _ .

-0 x . x>0

HIaKJuRard aHuKMaciuK OyJaraiu

0
3) By muconma xam, &
YUyH Jlonutanb KOUWJAacHHHA }()“/Jmaﬂamnsz
i — si im!l—cosx im sin x | -
limx o gnx i e  lim o = 2 sin0 =0,

x>0 2x x>0 9
4) limlgx =X oo ronum yuyH Xam GeBocurta Jlonutane

x-0x — sin.x v !
KOUAACHHH KYVJJaHaMu3:

1

lim tgx—x __ lim costx ! = lim l—cos?x
x-0x —sinx  *»0]—cosx x~0cos2x (1l —cosx)

_ lim(l—cosx)(l4cosx) _ lim1+4cosx 1 +cos0 .

T x-0 costx (1—cosx) x>0 cos?x cos?0
141
=1l o
1
2x

5) lim _In(x*—3) _ lim ¥*—=3 _ lim 2x i
X2 x2—3x + 2 #+22x —3 7 x>2(x>—3)(2x—3)

_ 2.2 —d

T (=3 22—-3 *

6) By wmuconna, apBanruszpRarufiaH apkau, % [aKaaa-
I'H aHHKMac/HK :
lim *x lim 1 liml+x_ o A

x=oln(l 4+ x) a-o (14 x)  x=o ]
1+ x

O. Ky#ugarn aumutiepuu, Jlonntans KOMIAcHHH KYVJia-
HHO TONHHT:

60. lim sin3x 3
0 S X" A asob. = .
L —

61. lim 1 —cos ax - JKasoo. ibz.

%01 —cosbx
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62. lim 1 —cosx | JK a800. 15,

. x=0 x2 -
63. lim x—sinx ' JHasob. +.
64. lim I‘HTX . " JKaso6. 0.
65. Llf:o ’f;?;ficfﬂ_x_ JKaso6. %
66. lim arcig2x JKasob. g
67. xllrr% ttgg 53); _ Jaso6. —g
68. xlizrflro l_r:‘%:_%‘;) . JKasob. 1.
69. lim In(sinax) K aso6. 1

x+a+0 In (sin bx) *
70. lim X 2
(1—x)tg5 . Kasob. . §

xX—+1

7- §. PYHKUMAHHHI MOHOTOHJHK WapTAapH

Monoron ¢ynkuus tywmysuacd, [ 6o6aaHr 3- § ma ky-
punrad snM. By naparpapma xocuna TymyHuacH €pAaMHAa
MOHOTOH (YHKUHSJIADHH TEKIUUPAMH3. .

Teopema. y = f(x) dyuryus |a, b} opasuxda Jug-
depernyuarianysin 0yacun.

a) by @yuryus |a, b] opasuxoa moHOmOH Ycysuu
(Monomon ramaisin) 6yaumn yeyu |[a, b] opasuxdazu
bapia x aapoa f'(x) >0 (f(x) <0) 0yauwmn 3apyp sa
emapauoup. '

0) by gyunryus wy |a,b] opasruxdoa xamwvuli MmoxO-
mox icysin (Kamsul MOROMOK KaAMQAIO84L) OFauuLi Y4YH
la, b} opasuxdacu 6apsa x aapda f/(x) >0 (f(x)<0)
O0Vauwn 3apyp éa emapaudup. )

I- Mucous. Kyfugard GyHKUMANTAPHHAT MOHOTOHJHK
OpPATHKJIAPHHH TOTIHHT :

1) f(x)=2x—1Inx; 2) f(x)=2x® —9x? —24x +7;

3) f(x)=x*e~%, 4) f(x)=Inlx];

5)y = cos —.

A, BHpOp PYHKUHAHHHT MOHOTOHJHK OPATUKJIAPHHH TO-
OHII YYYH YHHHI XOCHJIaJaPH HUIOPACHHH caxJaffdraH opa-
JHUKJAPHHH TOMHIN Kepak, Arap y == f(x) ¢ynkuna [a, b]
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OpaMuKAa Y3/MyKcH3 XocHaanapra sra 6ymmob, a < x; < x, <
< %, <X, << b nygranapaa fi(x,)=0(k=12. ..., n)
65"J'IC3., )" =f,(x) q)yHKuHﬂ (a” xl) (xh x2) LI S (xn: b)
OopanuKJapia WIOPacHHH caKJaiiau. .
1) f(x) =2x* — Inx ¢ysxuus x > 0 fa aHHKJaHraH G-
JiHb, YHHHT XOCMJACH :
1

y,=4x_;v

| SN 1 “
X > o Oyarasga mycGar Ba X <  JAa Manduidl. [lemax,
1
y=2x"—Inx ¢ynxuna 0 <x < 5 OpalMKAa MOHOTOH

1 : o
KamaioBun Ba 5 < X < -} 00 opaiukAa ca MOHOTOH ¥cyB-

up 6yaap 3KaH.
2) f(x)=2x*—9x*— 24x 4 7 pyuxuus | — o, oo opa-
JHKJA aHMKJaHTaH. By QYHKUMAHHHT XOcHJacH

F(x) = 6x2 — 18x — 24 =6 (x? — 3x — 4).

X;= — 1 Ba X, =4 HyKTajapia HoJra TeAr 6yJuo,
]— oo, — 1] Ba |4, o[ opanukaa f'(x) > 0 Ba |— 1,4] opa-
Jukla sca f'(x) << 0 6ynamn. [emak, f(x)dyHKuus |— oo,
— 1] Ba |4,00[ oparuksapia MOHOTOH YcyBuH OFaHG, [— 1,4]
OopanXJia MOHOTOH KaMalOBUM 3KaH.

. 3)f(x)=x%e—* pyHKUHAHHHT XOocunacH f(x)=-(2x—x?) e—~,

Xy =0 Ba x,=2 HyKTanapia HoJra aijaHaju. (— oo; 0)
Ba (2; o) opanuknapaa f' (x) < O 6ysranu yuys, f(x) moHO-
TOH KamaioBuH Ba (0,2) opanukaa f'(x) > 0 6yarau yuys
J{(x) MoHOTOH YcyBun Oyaaau. ’

4) f(x)=1In | x| pyHkuusa coHnap yxuparun x = 0 HyKTa-
JaH TalIKapu 6apua} HYyKTanapaa ?nuxnaﬂraﬂ. YHuHr X0cHMacH

x| sg nx ;

y' = (ln lxl), = |x—' == -T;T = Pt ﬂeMaK, x>0 65"J1C3,
y’' >0 Ba x <0 6ynca y' < 0 6yaagu. Byngan unkamiky,
y = In[x| ¢pysxuus |— oo, O] opaiuKAa MOHOTOH KamaiOB-

uy Ba |0, oo | opasmkia MOHOTOH YcyBUH G6Yy.jamu.
5) f(x)=cos = GyHKUHT XaM COHMAP YxuAari X =0

AaH TallKepn Oapya HyKTadapla aHHKJaHTaH Ba AwudxpepeH-

uua.nnauyaqmmp:
T , T
= — SIN —.
X2 X

/

y

K{pamu3k, y' HHHP HILIOPacH sln;ﬁ HHHI HwopacH OuwiaH
6x:p X1 6Yuu6, '
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2hr < S <R+ Dw (B=0,+1,£2..)

TEHTCH3MK Gaxapuarania sin — > 0.

@k D)r <= <1 (k+2)~ opamia sin= <0 6§nanu.

= 1 1 : o
Hewmak, y = cos = pyHKLYA ]2k__+1’ ﬁ[ OopatHKAa ycyB-
uu 6yJu0,
' }%—:L—? Qﬁi[opanmma KamaioBay 6y -
. Jald. A
. Ky#unarn ¢yHKUMANAPHUHT MOHOTOHJMK OPANHKJAapH-
HH TOTIHHI:

71. y = In(1 — x%). Jago6. |—1,0] na
ycyBun, 10,1] xa
KaMaloBuH.
72, y = x*- 3x*4 3x. JKaso6. |— =, o] na
ycyBun.
73. f(x) = e* + 5x. JKaso6. |— oo, | ma
_ yeyBum.,
74, f(x)=x(1-+2V x). JKaso6. [0, o] na
VCyBUH.
75. f(x) = cos x — Xx. JKaso6. (— oo, 00) na
0 ' KaMaloBYH.
X
76. y = = JKaso0. (—oo0,1) Ba

(1, o) opanuksapaa
kamawBuu, (—1, 1)
opanukJa YcyBuH,

8- §. OYHKUMAHUHT JIOKAJ MAKCHMYMH
Ba MUHHHMYMHHH (9KCTPEeMYMHHH) TOMHII

Tabvpug. y = f(x) dyukuus [, b] opaiugia y3nykcus
O6yncua. Arap Xx,€(a,b) HyKkrauuar Gupop J=(x, —c¢,
X, + ¢) arpodu Tonuaub, 6y aTtpodmaru Gapua x & J mapaa
J(x) < flx) (f(x) > f(x,)) TeHrcusnuk Gaxkapwica, X, HyK-
Tafa y = f(x) GYHKUUA L0KAL MAKCUMY MK (MUKUMY MKLL)
Kabysa Kuiagu, AeHunanu. )

DYHKUHAHUHT  JIOKAT MaKCHMYMH Ba JIOKAJT MHHHMYMH
YHHHI 20KQA 3Kcmpemy s Nedunagd, AbHA GyHKUus 6upop
HYKTaja JOKal 3KCTPeMYMHH KaOyJ KH/iAd AeraHia, uy HyK-
Tafla €KH JOKANT MaKCHUMYMHH, €KH JIOKal MHHHMYMHH KaGy.
KHIUIIH TyL1yHHJaJH.
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1- Teopema. y = f(x) dyuryua x, Hyxmaoa aoxax
SKCcmpemy MK Ka0YyA Kuaca 6a wy KYyKmada ouggepen-
yuaaranyswu 6yaca, f'(x,) = 0 6jradu.

Hemak, f/(x,) = 0 6ysuwH, x, HyKTaga f(x) dyHxuns
JIOKaJ SKCTPeMYMHHM KaOyJa KHIHILH YYYH 3apyp SKaH, aMMO
Oy 1apT eTapjH 3Mac.

Mucoun. f(x)= x* ¢pyHKL HAIHHHT XOcHaacH f7(x) = 3x2.
Hemak, x =0 nykraga f'(0) = 0 6§sanu, ammo 6y yHKuHs
X =0 HyKTaja JIOKaJl MaKCHMYMHH XaM, JIOKal MHHHMYMHH
xaM Kabyn xunMmaiiau (4.5- uM3Mmara KapaHr)

Hemak, y = f(x) ¢yHKUH JOKaT = 3KCTPeMYMJapHHU
J'(x) =0 6ynsran HyKTanapaa, €ku f'(x) MaBXyX GYysMaran
HyKTanapfia Kabyn xuiaiu. By HyxTanapuu cmayuoxap éxu
Kpumux Hyxmaaap Refnialu.

QDYHKUHAHAHT JIOKAT SKCTPEMYMHH KabyJl KHAHIHHY aHuK-
Jafiiuran eTapin wWapTiap Ky#ulary Teopemanapaa udopanas-
raH.

2- Teopema. y = f(x) gyHryus x0 HYKmMaoa Y3AYK-
cus 0yaub, 6y wyxmauune O6upop J=(x,——e, X,-+¢)
ampoguda x, xyxmaoar mawxapy 0apia HYKMaAApoa
oupgepernyuarranysiu 6yacun. Azap J; = (X;—¢, X)
9a f'(x)>0 sa J, = (x, x,4¢) da f'(x)< 0 6yaca, X,
Ryxgmada f(x) aoxkar marcumymea 3apuwaou, 6opoun J,
da f(x)< 0 sa J, da f(x)>006yaca, x, uyxmada f(x)
AOKQAN MUHUMYM2Q 3PUULAOCH.

3- reopema. y = f(x) pyrKyus x, HyKmarunz 6upop

= (xo—¢, X,+¢€) ampopuda Jugpgepenyuarranysiu
o’y/zcun Azap f'(x,) =0 63aub, f'(x,) << 0 Oyaca, f(x)
X, HyKmaoda aokaan Mmaxcumymea, 6opamio, f'(x,) >0
0yaca, A0KAA MUKRUMYMZA 3pUULAOU.

By Tteopemanapian kequ6 uyMKamuku, y = f(x) ¢yHKuUHs-
HHH[ 3KCTPEMYMJIADMHH TONMII YUYH KYyHMAArd amasyiapHu
Oaxapulll Kepak.

I. CraumoHap HyKTanap TONHAAAH, ABHHH f'(x) MaBXYy A
6yaMaran HykTanap Gunan f'(x) = O TewriamaHuHI HJAN3Ja-
PH TOTHJAH.

II. a) Xap 6up KpuTHK HyKTaZaH uan Ba YHT TOMOHJA
J'(x) HMHI HIIOPacH TEKIUHPHIALH;

1) Arap x, KPHTHK HYKTAHHHT uar TOMOHHAA xocﬂna}mnr
HIIOpacH MycOaT, YHF TOMOHHAA MaHduit 6yJca, Oy HyKTaia
J(x) nokan MakcMMyMra 3pHuajiy;

2) Arap Xx, KPHTHK HYKTaHHHI 4all TOMOHHJA XOCHNaHHHT
HIIOPacH MaHpHil, YHr TOMOHAa Myc6aT OyJca, Oy HyKTala
J(x) noKan MHHHMYMra 3pHLIANH;
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3) Arap X, KDHTHK HYKTAaHHHT Han TOMOHH OHsiaH YHr
TOMOHK/JA XOCHJAHMHT HOpacH Oup Xma 6yaca, 6y HyKTala
J(x) dyHKUHA 3KCTPEMYyMra 3pHIIMaHIH.

Bawssu xoaaapia y = f(x) pyHKUHSHHUHT KPHTHK HyKTa-
JapHiia YHHHT JIOKaJ] MaKCHMYMHHM €KH JIOK&T MHHHMYMHH
Ka6y/ KHIMUWHHK MKKHHUM Xocwia éplammia (3- Teopemara
acocaH) TEeKIUMPHII aH4a KyJad Gynanu.

6) f' (x,) = 0 6yaran xap Oup xputux Hykrana f”(x,) To-
nuaub, YHHHT HILIOPacH TeKIUHPHIANH:

1) Arap f(x,) << 0 6ynca, X, HyKTaga f(Xx) JOKa1 MaK-
CHMyMra 3pHIIalH;

2) Arap f"(x,) > 0 6ysca, X, HyKTaia f(x) JOKan MH-
HHMYMTa 9PHLIAIN;

3) Arap f"(x,) =0 06¥usca, x, HyKTalla JOKaT 3KCTPeMy M-~
ra 3pHLIMIIKHA 3) KouAa €pAamMuiia TeKIUHPHJIAIH.

By wuKkana KouAaiaH Gupopracy éphamuaa y = f(x) QyHK-
LM KPUTHK HYKTajapia JOKal MaKcHMyMHH €KM JOKal MH-
HUMYMHH KaGyJ KMJIMIIH aHMKJaHTaHJaH Ke#uH, my HyKTa-
Jard yHKUHMAHUHT KUAMATH TONHIalH. .

1- MucoJ. Bupunun xocwia €épaaMuiia KyHulard ¢yHK-
L HAJIAPHUHT BKCTPEMYMJAPHHA TONHHT:

1) fix)= %x‘—x3—9x2+7; 2) f(x)=x(x+1)*(x—3)*
3) flx) =3V % — x% Hny=%+=<

A1) fix)= -:;i x'—x3—9x*+ 7 ¢yHkuus CcOHIap VKH-

Jary Gapua HyKTanapla aHUKJaHTaH Ba JugdepeHLHaNNIaHy BYH,.
LI YHHHT YYYH YHHHT KDHTHK HYKTanapy :

() = 3x3—3x?— 18x =3x(x + 2) (x —3) =0
TeHJIAMAHMHT WJJU3NAPH, SBHU X; = — 2, X, =0 Ba X; =3
HyKTanapiup. JHAM Oy KPUTHK HYKTaJlaPHHHI aTpoduia J'(x)
HHHT HUIOPACHHH TeKIMpamu3. f(X) HUHr Hmopack (— oo, —2).
opanukaa Mauguii, (— 2, 0) opamikia myc6ar, (0,3) OparHkia
MandHit Ba (3, 00) opanHKaa My cOataup. [lemak, f (x) x,=—2
Ba X, = 3 HyKTaiapla Jiokal MHHHMYyMra, X, =0 HykTaza
JIOKan MakcuMywmra spuiiagd. By HyxTanapaa ¢yHKUHAHHHT
KuiiMatiapH KyHHAaruua:

F(=2)=—09, f(0)=T sa f(8) =—40.

By Texmupuiliap HaTHKacHHH KYRHJArH KaJiBajl LaKIHl2
€311 MYMKHH.
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X X< —2 X==2 | “2<x<0 | x=0 I<x<3| x=3 x>3

re| £ <o r=m=0] 70> 0 [ 10 0] sim <0 | £3) = o010

Kama- MuHH- | Ycysun | f(0) =7| xama- | f(3) = | ycys-

OBYH MYM MaKcH- | oBuM | 1] uu
fx) f(—2)= MYM =—407
=9 «| MHHH-
MYM

2) f(x) =x(x + 1)*(x —3)5 (QYHKUMAHHHT XaM KDHTHK
HYKTanapu ¢akaT XOCHIaCH HOJra aiinaHaluraH HyKTanapaaH
uboparaup. Lynnar yuyH f(x) mp Tomaiimk:

S (X) = (x + 1) (x — 3)? + 3x (x + 1)? (x — 3)2 +
+2x(x +1)3(x —3) =3(x + 1) (x — 3) 2x? — 3x — 1).

Oupy Oy upoNaHH HOJTa TeHrJialITHPHG YHHHI HIAU3na-

PHHH TOMamus: :

3— l/r-i—7. 3+ /ﬁ

7 Xz = I

OHJM KPHTHK HYyKTalap OPACHAArH XOCHJAHMHT Hiiopana-
PHIAH XKaaBaJg Ty3aMu3:

Xl = — 1; x21=

§ =9

< ~1 ’—1<x<x,

Xy < X < Xy H<xr<3 x£ >3

f'(x) - -

+ - +

By xafBanpau xjpunamuxu, x, = — | HykTana dyHKuUMs

3KCTPEMYMra 3PUHLIMANIH, X, = 3_’4/17 HYKTaa MHHHMYM-
3 17
ra spumwany, x, = > 4V HYKTajla MaKCHMyMIa 3pPUIIafy

Ba X;= 3 HyKTafa MHHUMYMra SPHLIAJH.

3
3) f(x) =3y x*— x* (yuxuma comnap Vxuia aHHKJIaH-
TaH Ba y3JyKcH3ZMDP. XOCHIACHHH. TONMAHIUK: :

= - flx)=2 (3_1: — x)
vV x
J/(X) = 0 TenrnamMamMHr HAAM3H X o= 1 Zan wuGopar.
Bynpan Tamgapu x = 0 HyKTafa f/(X) YEKCH3/IMKKA af/laHald.
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Ulynpait gumub, x; = — 1, x,=-+1 Ba x3= 0 Hyxranap
Oy (yHKUHAHUHI KPHTHK HYKTaJapuiup.

Suay 6y (QYHKUHAHMHT KDUTHK HYKTanapy OpaJHFUIary
XOCHJIaHUMHT HUIOPaNapuiiaH KajBajl Ty3alInK:

x A I x<—1 —’—1<x<0A 0<x <1 x>1
f(x) ‘ + \ — + —
Nlemak, x, = — 1 BaXx, = -+ 1 HygTanapia Oy QyHKUHS

maxkcumyMmra spumagd Ba f(— 1) =2, f(1) = 2. x, = 0 nyk-
Tafa 3ca MuEEMywmra spuwaiu sa f(0) = 0. : :
4) y = % -+ % GyHKUHA cOHMap yxuAard X = 0 MaH Taii-
_Kapu HyKTamapla aHHKJAaHTaH. JHAM XOCWIACHHH TONaMH3.
x 21 1 2 x?—4
y=(5+3'=5 -7 ="
y/ =0 6ymwu yuyn x* —4 =0 Oynuwu kepak. DByunan:
x1='-2, x2=+2.
Wlynnait Kuau6, Gy GyHKLUHA IKCTPEMYMra spuiica, X;=-—2
Ba X, = 2 HyKTanapja SpuillMIIH Kepak. y' =0 6yauwH yuyH
x?— 4>0 6ymmyu xepak. [emak, x<<—2 Ba X >2 6ya-
ranga y’ >0 6ynamu. Arap — 2<<x<<2 Gyaca, y' <O 6y-
naly. By ¢YHKLMS XOCHIaCHHMHI KPHTHK HYKTanap OpajiH-
FHIAAry HopasapufiaH Kyiujard »KalABajH{ Ty3aMu3:

x xr< =2 -2<x<0 << x>2
(%) l + l — - +
Jlemak, x;= —2 HyKTaa Oy ¢YyHKUUS MaKcumymra
spumagd Ba f(— 2) = — 2, x, = 2 HyKTajla 3ca MHHHMyMra

spuiiagy Ba f(2)=2. A

0. Kyiiuiarn ¢yHKUHSIaPHHAT 3KCTPeMYyMJapuHH GuPHH-
Yy Xocuaa €pAaMuAa TOTHHI: )

77. f(x)=(1 — x*3. JKas06. fyax(0) =1

78. f(x)=xy 1—x. JKaso06. fon ——= )z_.é.;
oLy )

fmax(' —2—}— 2-
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79. flx) =x%— 3x?+3x. JKasob. SxcrpeMymH ﬁy;(,
2 .
80. fo)=%+2. JKa806. fon(—2) = 4.
l. f(x)=x—2Inx. JHaso6. fm,9(2)-2——21n2
82 F(x) = x — arctg 2x” )Kas06. fuin (+ ) ~0,28;

Jmas(3)0.28. @

2- mucon. Kyiunary ¢pyHKUHANAPHUHT SKCTPEMyMJapH-
HU UKKHHYH XOcHNa €pJaMula TOMHHT:

1) y =2sinx -+ cos2x. 2) f(x) = 2x3— 15x2—
' — 84x-8.

50 , —_—

3) f(x) = 3xt3 83—1831 60’ 4) f(x)= l/e-“— 1.

A1) f(x)y=2sinx 4 cos2x ¢pyHKUUT AaBPHH (YHKLHA
66, naspu [0,2x] gan uGopar 6ysaranu yuyH, 6y ¢yHK-
uusHd wy [0,2n] opamMkZAa TekIHpHW GUiaH uerapaJaHaMH3.
ABBano 6y ¢YHKUHAHHHT OHPMHUH Ba MKKHHYH TapTHOMM

. XOCHJaNapyHH TONaMus: .3
y = 2cosx — 2sin2x = 2cosx(1—23mx)
y'= —2sinx — 4 cos 2x.

Sum 2cosx (1 — 2sinx) =0 TeHrnamanu euub, Oepui-
raH ¢yHxuuaHuHr [0,2%] oOpauKAard KPHTHK HYKTanapuHH
TONaMu3:

w w ;%] 3=

5 X 6 M7

OHAM HMKKHHYM TapTHOJIH xocmaﬂmir KPHTHK HYKTasap-
" JlaTH HilgPacHHHM TeKIIHPaMH3:

y”(%) = — 3 <0, WYyHHHF YuYH, 6y GYHKLHA Xy = —=

x1= x =] x3=

6
H YKTafa MaKcUMyMra SpHuIaid, ¥ (-g- )= %;
y" (%) =2>0, wyHHHT YuyH, 6y QYHKUUS X, = _1‘2_

HyKTaJla MHHHMYMra 3pHilaly, Y (%) =1;
y %f) = —3<50, WyHHHT YuyH, 6y YHKUHA X, =§6f
HYKTafla MaKCUMyMra 3pHIIajgH, y (?Z‘. = _:;’_‘;
% (:E)' = 6 >0, wyHuHr yuyH, 6y QyHKUHA X,= _.ny_
Tajla MHHEMYMra 3pHIajd, ¥ ?) = —3.
180
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2) AsBan f(x) = 2x% — 15x2— 84x -+ 8 GyHKLHAHMHT XaM
GHPHHUH Ba HKKHHUM TapTHOJIM XOCHJANapHHH TOnafIHK:
f(x) = 6x2— 30x —84; f'(x) =12x — 30.

duau ywoy, 6x* — 30x — 84 = 0 Tenrnamanu euul, Ge-
pHiral (GyHKUHAHMHT KPUTHK HYKTAJIGDHHH TONamu3:

6x% — 30x-— 84 = 6(x? — 5x — 14) = 0.

Byuaan x; = — 2 Ba X, = 7 Kenub uHKalH.

duau Oy KPUTHK HyKTanapAa MKKHHUYHM XOCHJIAHMHT HUIO-
PaCHHH TEKIIHPaMH3:

J7(— 2) = —54<<0, WyHHHT yuyH X1=—2HyKTaja pyHK-
1MS MaKCHMyMra spumafyi Ba f(—2) = 100;

F'(7) = 12-7 — 30=54 >0 6yaranu yuyHu X, = 7 HyKTaja
(yHKUMS MHHAMYMra sputiafu Ba f(7) = — 629. ,

. 50

f®) = srgm—igege0 ¢

GyAraHy Y4yH MaXPaH MaKCMMyMTra 3PUIIraH HyKTajAa GyHK-
LM MHHMMYMra Ba Maxpaxy MHHHMyMIa 3DHUITaH HYKTaja
dynKuus Makcumymra spumand. Llynunr yuyH fi(x) = 3x*4
+ 8x%— 18x* + 16 pyHKUMAHN TeKIHpH Kudoaaup. Bynuur
yuyH f;(X) OyHKUHSHHHT OHPHHYM Ba HKKMHYH TapTuOnn
XOCHJIaCHHH TOMaMHU3: .
(%) = 12x34- 24x2— 36x;  f”i(x) = 36x? 4 48x—36.

duau ymby fi(x)=.12x (x* '+ '2x.— 3)=0 TeHraamMa-
HHHT MAAM3JapHHd, sbHH f (X) GYyBKUHIHHHT KPHTHK HYKTa-
JIADHHH TOTAMH3:

Y6y x, = —3, x, =0, x3 = 1 HyxTanap f,(x) byHkuus-
HUHT KDMTHK HYKTanapu Oynaad. :

duaM Oy KPHTHK HyKTamapaa f;(x) HHHT HIIOPATapPHHU

YHKLHSHHET cypaTdH ¥3rapsac

TEKIIHPaMH3: :

f"(— 8) = 144 >0 6yaraau yuyH, f,(X) byHKLHs x=—3
HyKTajla MHHUMYMra Spuinagd Ba fi(— 3) = — 75.

HeMak, X, = — 3 HykTafa jf(x) noKal MakCUMyMra 3pu-
Wafy Ba

50
F= ==

J",(0) = — 36 Gyarauu yuyH f(x), X, = 0 HyKTama Jjo-
ka1 MakcumyMmra spumaid Ba f;(0) = 60. [demak, 6y x,=0
HyKTana f(x) nokan MHHHMYMra :spuwaiy Ba f(0) = 2—0 =

5
>
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ﬂ(1)=48>0, IWYHUHT YuYH f{(X) X3 = | HykTaja
JioKan MuHAMYMra spuwanm, f(1) =053. Jemak, f(x) x;=1
HYKTala JOKal MaKCHMyMra 3pHilafd Ba

50
J(xX) ==,
4) y =V gr'— | GYHKUMSHHHT IKCTPEMYMJIAPUHH TOMHLI
YuYYH aBBaj WIAu3 OCTHAArH

il =e?—1
DYHKLHMAHART IKCTPEMyMIapuHy Tonamu3. bepustran ¢yHknus
XaM afiHaH wly HyKTajgapAa sKcTpemymra spumaiu. [Lysunar
YuyH f;(X) HUHT KPHTHK HYKTaJapuHM TONAMTHK:
f1(x) = 2xe** dagaT x =0 HygTaga, fi(x)=0 6ymrazu.
duAu x =0 HyKTaja fi(X) HUH[ HKKUHYH TapTuO/H XOCUja-
CHHHHT HMIIOPAcHHH aHMKJaiMu3: '

Fi(x) = 2e¥* (1 — 2x2), f1(0)=2>0.
Hemak, x =0 uygTaga f; (x) yHKLUHS MUHEMYyMTIa 3pHILalu
Ba f5(0)=0. Llynuar yuys x =0 HykTama f(X) dyHKLuS
XaM MuHUMyMra spumagu Ba f(0) = 0. A

0. Ky#iwtary ¢yHKUUANAPHUAT 3KCTPEMYMJIAPHHA HKKHH-
4" XOcuna épramMmia TONMHr:

83, y = x34-6x24+9. JKaso0. fpux(—4) =
: : = 41, fmin(0)=9~
84. f(x) = x‘e—+". JKas06. frun(t y 2=

. =§:‘;fmin(0)=0-
85. f(x) =1 2x*+ 3x*— 36 x. K00, fu(—3) =
- =33, fun (2) = —

v —y 44,
86. f(x) = x*In x. JKa806. frin (—‘:) -
)y €
14 ' o
87. _f(X) = m . }KCZBOd. fmax(i’ 2)=_—
— 1, fum (0) =7.
88. f(x) =sin3x — 3 sinx. )Kaaodr?“io,%] la
: 3n
fmax(j) =4,
Fan(g) = — 4.0
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- §. PYHKUMAHHMHT 3HT KaTTa Ba 3HT KHYHK
KHiiMaTIAPHHH TONHUI

OYHKIUMSHKUHT 9HI KaTTa Ba SHT KHYMK KHAMATJIapHHH TO-
nuil KyHAuJard Teopemara acocjaHajid.

Teopema. y = f(x) dynryusn [a, b] énux opaauxoa
y3aykcus 0y.aca, 6y opaiuxda Y3unuHz 3Hz Kamma 8a
JHZ KUHUK Kulmamuza spumiadu.

By Teopemala OpanMKHUHI ENHUKJANCH MYXHMIUP, UYHKH
¢yHkuua (@, b) ouuMk opanukAa aHuKJAHraH 6VJca, y V3uHHHT
3HT KaTTa Ba SHI KHUHK KuiMarjapura SPHIIMACIUTH  XaM
MYMKWUH,

Macanas: y = —L tdyukiussu (0,1) opamukAa Kapacak, 6y

opanuKla y Y3JIyKCH3, JeKMH V3MHMHI 5HT KHUMK Ba SHI
KaTTa KuAMaTura spuiiMaij.

y == f(X) ynkuus [a, b] énux opannkia y3aykcus 6yica,
Oy (pyHKmmHnm‘ [a,b] opanukmaru SHT KaTTa Ba ®HT KHMYHK
KHAMAT/JIapUHA TONHKWI YUYYH, aBBajd YHHHT (@,b) opanuxparu
JIOKaJ1 MaKCHMYM Ba JIOKaJl MHHMMYMJapy TOTNWJAAM, KefiuH
a Ba b HyKTamapaaru Kuiimataapu f(a) Ba f(b) Tonuiu6, Gy
KuiiMaTiap opaculiaH 3HF KaTTa Ba SHI KHUMCH aKpaTu® Oyu-
HaJy.

I- Mmucoa. Kyiugarn (pyHKummapHHHr Gepuiran opasuy -
Jary SHI KaTTa Ba SHT KHYMK KHAMATIGDPUHH TOTIMHT:

D) flx) = 22" — 3x*—12x + 1, [—2, 2] wecmana;

2) f(x) = x—2Irx, [1,/] xecMmana

3) ¥y =sinx-sin2x, ]— o0, [ OpaluKAa;
4) y = arc cos x2, ' l— V22, —5—  Kecmaa.

A. 1) Bepwirai ¢yHKUHAHHHT XOCHJTACHHH TOMAMH3:
J'(x) =6x? —6x—12,

By ugoma x, = —1 Ba x, =2 Hyxrazapia Ho’ra aitna-
Hamu. By wkkuTa HykTa XaM, Oepuiarad €nuK OPATMKHHHT
nupfa éragu. UIyHEHr yuyH QYHKUMSHMHT SHT KaTTa Ba SHT
KHYMK KuiMaTHHM M3nawia X, = —1, X, = 2 HyKTanrapiaru

B4 KECMAHHHT Y€TKH HYKTaJapHEATH q)ynxummnﬂr KHHMaT-
JIaPH  TOTIHJIAJH:

5 1
J=9==3 f=1)=8 f@=—1%FF==16F.
Jlevax, (hyHKUHSHHHT SHT KaTTa KuiiMata f(— 1) = 8 6ymmo,
9HI KMYuK Kuiimatu f(2) = — 19 skaH. Y
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2) By Muconaa xam aBBaJ KPHTHK HYKTAJapPHH TOMAMHU3:
2
7 =] — =
SxX)=1—=.

dakar X = 2 fa XOcuja Hojra TeHr Gyaamu. PyHxuus-
HHHT 3HT KaTTa KuilMaTH OM/jaH SHT KHUHK KuiimatH X, = |,
Xy =2, X;=1[ HyKTajapfard KuiiMatiapuiaH OHpH OYJIHLIKH
Kepak: . .
f(l)—l f(@Q)=2—2In2=2(1—1In2), [f({)y=I[—-2.

Jlemak, Gepunran (YHKUHAHHHT SHT KarTa KuiiMata /(1) =1
Ba SHC KHuMK Kuimatd f{)=1[—2 sKaHn.
3) bepunran ¢yHxuusaHH ymby
cos x — cos 3x
y=——7
KYypurHinAa €3u6 oJicak, YHHHT mycpT Ba JaBpu 2% ra TeHr
Gyarad Rappuit GpyHKUMs 3kaHu KypuHamu. Lynunr yuyn 6y
¢yskuuanmn [0; 2n] opatukia TeKMPHU KHOAAMp.
YHHHT XOCH/IacH:

V= %3 (sin 3x — sin x) [0, =] opanukna gakar
1 : 1
x; =0, x, =.arc cos — X3 =arccos (-—— F Xy=m
. 14 N

HyKTajap/la Hoara aiaHagu. DyHKUHAHHHT Oy HYKTalapAaru
KUHAMaTJapuHd XHcoO6aafiMu3:
4

YO =y(@) =0; y [arccos(i Tl?) =+ =

Jemak, GepuaraH ¢YyHKUMSHUHT |— 0o, 00| oOpaJMKAary

SHI KMYHK KHAMATH ———= Oyaub, 3Hr KaTTta KHAMaTH ——

3y3 3,73
IKaH.
4) y = arccos x? pyHKUHSHHHT
‘ ))' — _' 2x
y I =xt
Xocunacu Gepunrad opamukiard ¢axar x =0 HyKraja HOJra
TeHr Oynaau. DHIM GYHKUHAHUHT X, = — L;—, X, =0 Ba

2 . .
Xy = f2— HYKTanapAaru KHAMaTuHd XHcoO/aiiMHu3:

] 2 . 2
(=) =% vo=3 y(F)=5
184 '
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. . 2r
Jlemax, GyHKUMSHHHT SHT KaTTa KHAMATH =

o k14
YHK KHAMATH 3-Ta TEHI 3KaH. A

ra, 3Ur Kp-

O. Ky#uaarn GyHKUKsIaPHHHT GepHiiraH OPMIHKAarn sir

KarTta Ba 3HI' KHYHK Kuuwamapnﬂu TOMHHI: °
89. y=x3—3x"—9x 35 [—4, 4] na.

y (— 1) = 40 3ur xarrta,
Hasob. {~\, (—4) = — 41 3HT KHMYUK.

90. y=x*Inx [l,e].

y (e) = e® 3Hr Karra,
2{(a306. {y(l) = 0 3Hr KUYVPK.

91. y = 2sinx - sin 2x -lO,%wIna.

/Kaso0. (_%) = 3_]2/5_ 3Hr KaTTa,
y (%n) = —- 2 3HI KHYHK.

92, y=arctgx? (— o0, o) na.
JHKaso6. y(0) =0 sHr xuuuk,
. 93. y=x+vVx [04] na

J{aso0. {y(O) 0 sHr KuuuK,
y(4) = 6 3Hr KaTTa,

MU, y=y4—x* [—2,2] na.

Kasob. {y(O) = 2 3HI KaTTa,
y(+ 2) O 3ur Kuqm(

95. y—arctgx——-lnx lV_’ 1/3 11a
asob. L y_ =
{y(Vg)— 5 +Tln3 9HI KarTa,
y(V3)= —;——lenS 3HT KHYHK,

96. y=x—2Inx |[l,e] na

asob. {y(l) =1 3HT KarTa,
¥(2)=2(1 —In2) 3Hr Kuyuk.

% y =sinxsin 2x,

agob., ! 1 _ —4

Iy[[arccos\l/l_;a_ﬂ = I{F

ly al'(?.COS(—-g-)‘J:s]/.§

98. y =arccos x2.
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M aso6. 1) ®
Y\ =3, =3 3HI KHUHK,

v(0)= % 3Hr KarTa.

10- §. PyHKUMAHMHT KaBapHKJIHIH Ba"GOTHKMrn

I- Tabpud. y = f(x) pyaxuus [a, b] opalukia ysayK-
cn3 OyJacuH. Arap Oupop ]a Bl = ]a, b] opammknaru Gapua
HyKTa/dapia 3rpH UHM3MKKa VTKaswirai ypuHma, yHAaH KO-
puna (xyinna) »xoilauica, OyHiailt srpu unsuxuu |a, B[ opa-
aukAa Kasapux (6omuk) 3rpu  uYH3MK AeHMIaiH. O.
yu3Maja KaBapuk, 9.3- 0 um3Mmala GOTHK (pyHKLHAIAp Tac-
BUDJIQHT AH.

4 ¥

R e yp—

a X9 X Q Xg T_'

5.3- uu3Ma

1- Teopema. Aeap y = f(x) pynryusanune Ja, B[ opa-
AUKOQU UKKUH4IL mapmub.au Xocuaiacu y3ayrcus 6354uo,
bapia x ¢]a,8] aapda f'(x)<<0 (f"(x)>0) 6yaca, y =
= f(x) sepu wusux |a,8] opasuxka xasapur (6omuk)
6y.1a0u.

2- rabpud. Arep X, x, HyKTallaH YTawaa, y = f(x)
SrpU UM3HK, YHra X, HYKTaJa YTKa3W/iraH ypHHMaHUHT Oup
TOMOHMJAH HKKHHYM TOMOHHra ¥Tca, X, HyKTaHU 3TPH uH-
3HKHUNT OYKuauu (9zuanul) Hyxmacu JeAuany.

2- reopema. Aeap x, x, Hyxkmaoax ymuwoa y = f(x)
Pyrryuanune ukKunwy mapmuban xocuadcu f"(x) wwo-
pacuru 3eapmupca, x, Kyxma y == f(x) 9¢pu 4usuKHuHe
Oyxuauu Hyxmacu 6yaaou.

1- Mmucoa Kyiniarud GyHKUHAJaPHUET KaBaPHKJHK, 60-
TUKJAYK OPa/UKJaPHHU Ba OYKWJIHIM HYKTaIaDUHH TOIIMHI:

1) y=x'4 x3— 18 x? + 24x — 12;

2) y = 3x*—8x%4 6x+4 12;
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5
Y y=x+x°; 4) y = xsin(ln x).
A. 1) ABBaJ Gepuwirad GpyHKUUSHUHT GHPUHYY Ba HKKHHYH
TapTHOJN XOCH/Ia/IaDHHH TOTaMH3:

y = 4x% + 3x? —36x 4 24; Y= 12x* 4 6x — 36.
Suau y” =0 6yJamuraH HyKTalapHu, sibHU ymby 12x2-+4
6x—36=0 TeHrJlamMaHuHr wiIu3JapuHu Tonamu3. Dy TeHr’Ia-

3
MaHHHT WIAH3Japu X,;= — 2, X, = 5 HyKTajlapaup. Bepui-
rai QYHKUMSIHHHT MKKHHYH TapTHOJH \ocmacu ]— o0, —2,
l%, ool‘ opauKJapaa MycOar Ba l—2 ‘ Op2JIHK 1 MaHbuit

Gynanu. By MabayMmoTaapaan cpounanaxmé KYyHHIard xalBaliu
Ty3dMu3:

x  x<-2 —r<x<t K>3
y”* vwopa + - } =+
i f(x) narixka 601K ¥aBapiK ) 60THK
Jemak, x, = —2, x, =% HyKTaJap, GYHKUUIHHHT Oy KH-

JHL HYKTaJapiuaup.
2) y=3x*—8x3+6x*+ 12 (pyHKuHﬂHHHr OupuHYM Ba
MKKUHYH TePTHOIH XOcuJallapiHi TONAMH3:

y = 12x%—24x*4- 12x; y” =36x"— 48x + 12.
Auau 36 x*—48x -i- 12 = 0 TeHrJaMaHUHT HJIAU3/1aDHHA

1
TonamMu3. By TeHIVaMaHHHT WIH3TaDH X, = = Ba X, = I«
HyKTaJapaup. Beppxm aH (QYHKUMAHHHT MKKMHYH TapTaliu
XO0cH1acu ]— ,3l 11, oof opamukn:prza wmycGar Ba -

}%, 1[ opanukfia MaHpuit 6yaanu. By MaByMOTIAPAaH ¢doi-
danauul KyHudard KafiBa/Hd Ty3aMus:

x x < % % <x<1 x> 1
y” umopa + — 4+
f(x) 6OTHK KaBapuy GOTHK
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ﬂe'MaK, X, = —;_ Ba X; = | HyKTa/lap GYHKUHSAHHHT GyKH-

JIHII HYKTalapuaup-
3) Appan GeppnraH QYHKUWAHHHAT MKKHHYH TapPTHOIH XO-
CH/IAJIADHHH TONaMH3:
2 1
) 10
93 ¥

By ¢yHKUKSMADHAHT HKKHHYM TapTHOMH XOCHIacH Xeu GHup
epAa HOJra TeHr sMac, aMMO0 X = 0 HyKTala MaBXyZX 3Mac.
Vikkunuu taprubin xocuia x << 0 6%iranga y” < 0 Ba x>0
Gynranna y” >0 6ynaau. Jlemax, X <<0 1a GepuiaraH pyHk-
uus xasapug Ba X >0 fa Ootug 6y/mb, x =0 HyKTaja
3rusiap 3KaH.

4) By GyHKUMAHHHT XaM XOCHJaJIaPHHH TOMaMJIHK:

1

y' =sin(ln x) 4 cos(In x); y” = = [cos (In x) —sin (In x)] =

: 3
V=1+%x: y'=5x

: =¥ 2 (,-n—— lnx).
X 4 :

Mkxunun tapruban xocuna Inx, = % + br, £=0, + 1,
+ 2 HyKTanapia HOJra TeHr G¥Jalu. X, HyKTalapAaH ¥ THII-

Ia sin (%——lnx) (GYHKUMS MUIOPACHHH ¥3rapTupradu yuyH

v’ Xam X, HyKTaJdapiad YTHWAA HUIOPACHHH Y3rapTHpaau.
[Hynunr yuyn xaM X, HyKTalaP (YHKUMSAHHHT Oy KMJIHII
HyKTanapuHuHr abcumccalapufiad  HGOpataup. Irpy  uH3HK
2kn — 3 /4 P BN - 2kt

ymby e ;e [ warepsaina kamapug,|e =,
U ynrepasga 6oTHK GyJIamu.

. Kyingarn ¢yHKUMATAPHUHT KaBAPUKJHK, GOTHKJHK
Opa/IuKJapy Ba OYKWIKII HYKTATADHEM TOTMHHT:

99. y = 3x°—5x*+ 4. '

Kago6. x =1 6yknaum HyKTacH, |— oo, 1[ Aa KaBapuk,
11,00 ma Goruxk.

1
JKaso6. | — oo, — 1| pa xamapug, |]—1, oo Aa Goruk.

101, y=x—Inx,.
Jaso6. 10, oo ma GoTux.

102. y=3—y (x T 2. |
/Kas06. |— oo, —2[ ma 6otug, |—2,00] xa KaBapux.
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103, y =54 2.

JKae06. 1— oo, 0] nma xasapux, 10, oo[ na Goruxk.

104, y =sin x.

JKaso6. [2k=, (22 + D] nzpra xasapux, [2& 4 1 T,
(2% 4- 2)x] napaa GoTuk. = [ )

11- §. 3rpu YH3MKHMHT aCHMITOTAJapHHH TONMIL

Tabpud. |—,00, o] opamukaa y = f(x) ¢dbyHKUMA BA
V =/kx + b TyFpu uu3nK GepwiraH GyJcuH. Arap X — — oo
€KH X -~ 00 Jla ¥ = f(X) QYHKUHAHUHT rpagura OuaaH y =
= kX + b TYFpH uUH3MK OpPacHMarH Macopa HOJra HHTHJICA,
N =kx+4 b T§'1p}l"qH3HK Y = f(x) dynryusn epaguzunune
AcUMRMOMAcH LeAnJIay.

AcumnToTatap yu Xun G¥saau: a) rOPH3OHTAN ACHMIITOTA;
0) BeDTHKA&J acMMNTOTA; T') OFMa ACHMOTOTA.

Arap lirrﬂl_L S(x)=A 6yaca,y = A Tyrpu uusHK y = f(x)

X+ L oo

3rppjx\ YM3HKHHHT TOPH3OHTAN acMMNTOTacH GyJai.
: rap : »

im /(9 _ — bx] =
Jim ==k »a Jim 7 (x)—kx] =06
JUMUTIAZD MaBxyA Oynca, y = kX + b TV rpu unsuy y = f(x)
3rPU UHBMKHMHT OFMaQ acumnmomacu 6§nagu. [emak, Gy
epraru k=0 O6yaca,- y =0 TYFPH UH3UK 20PUSOHMAA
acumnmoma 6yJap 3KaH.
Arap lim jf(x)= + oo &ku lim f(x)= 4- oo JumMHTIap-
x-»a+0 X-+a—0
AaH Kamuza OupopracH MaBXKyJ OyJica, X = @ TYFPH YM3HK
¥ = f(X) 3rPH YHSHKHHHT 6EDMUKAA ACUMNINOMACH CYNalH.
1- Mu cos. Kyblulard 3rpu 4YMsHKJIaPHMHT acHMIITOTala-

PHHH TOIMHT: :

2x2—9 _ .
3) ¥y =xe—%, 4) y = x-arctg x;
Inx = ..
8) y=x+ —=
A, lYay= %;1;29 yHKLHA X = — 2 HyKTalla HKKHHYH
TYPAaru y3wlHuIra ara, si’bHH
Iim 2x2-—9 == .? m.

X240 X 42
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LlysuHr yuyn X = — 2 T§rpu uusug Gepwirai ¢yHKUMAra
BEPTHKaJN acMMOTOTa GyJamu. .
6) OFMa ACHMITOTACHHH TONAMH3:

k=1lim %) _ lim 2¢=9 _ o

X0 X x-+mx(x—{—2)=
b =1li — — i 2%2—9 — i ‘§£+_9_
Hm [f(x) ~ 2x] = lim [0 x|~ lim 10y

By xufimar/iapuu y = kx -+ b Tenrnamagaru £ Ba b Jap-
HUHT YpHHra K¥iub, y = 2x 4+ 4 TYFpu uusHKKa 3ra Gy.aa-
Mu3. AHa Wy TYrpu Yu3MK CepuiraH (yHKUHSHUHT OFMa
acuMnToTacu GyJanu.

2) y=2V x*+4 dynxoua ]— oo, oo opammkmarn Gap-
ua HyKTalapda Y3JyKCcu3, WYHHHT YUYH Y BEPTHKaJd acHMIl-
TOTara 3ra 3Mmac. JHAH YHHHT OFMa acHMITOTACHHH TOMaMU3:

= lim &) _ jim 2V ¥ —4 4 i
Aelim E0 I 2o lim g )/ 14 £ =2

b=1m][2y x*+4—2x] = 2lim —

X0 [ / + ] X0 VX2+ 4‘;’ X

4
=21im ———— =
rooV Xt 4+ x

Hemax, y = 2x Tyrpu uumsnk OGepuiran (GyHKLUHSHHHT OFMa
acHMnToTack Oy/aau.

3) ¥y = xe~* hyHKUHT XaM ]|— oo, co| opatuxaaru 6ap-
Ha HyKTajJapla Y3JYKCH3, .WIYHHUHT YUYyH YHHHT BePTHKaN
aCHMNTOTacH 6YJMaly.

VT =) (V¥ d )

k=lim 1) _ fim 2= _ jim 1 _ .
X0 X X—>oo X x—soco €% !
=lim [x.e—¢_0] = lim X _
X->00 [x ¢ 0] - x—>oo €% O.

Hemax, y =0 Tyrpu umsuk, 6y (QyHKUMSHHHT TOPH3OH-
TaJl acMMNTOTacH OyJaan. Bowka acumnroracu HyK.

4) y = x-arctg x ¢yHKuHT Xam cOHJap VKunaruy Gapua
HyKTallaplla y3JyKcH3 QYHKUMAHP, WYHHHT YUYYH YHMHD
BEPTHKAJ/l acMMNTOTACH HYK.

=lim &) _ i x-aretgx 1 L 7.
e R
b= lim’ — kx| =lim | x. =
SV — ke = [ xearctg - F x| =
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. T
= Im x[arctgx—il — lim 2relgx—75
X>doo - 2 X 1 T
. x
= lim X __
x>0l 4 X2 .

4

Hevak, X — - 00 Ja y == x—1 Ba x->»—o0 Jla y=

———;—x——l uM3WK/Aap OFMa acMMNTOTa GyJap 3KaH.

- In x =0
5) y=x+ - pyHkups X = 0 Ja 4YeKCH3JIHKKa HHTHﬂalIH,

wyHunr yuyH x =0 TYFPH YH3HK Oepu/irad (yHKUHsira Bep-
THKaJA acuMnTOTa OYJ/aiu. _

In x
X

=—. f(x)___ H X — H lnx __V
k= Im 2= lim—— = lim [14 25 =1,
= L T Inx
b= lim [0 —kx | = Im |G+ ) —x] =
Inx -
=1m===0.

Jlemak, y = X TYFpH Yn3uK, Oepu/irad GyHKUHAHHHT OFMa

acuMnToTacu Ofnand. A
(1. Ky#iufary 3rpd YH3HKJIAPHHHT ACHMNTOTANapHHH TO-

ITUHT

105.‘),:’&—)(_8‘_;3 JKaso6. x =3, y=x+1.
106. y = x + Si';x. JKaso06. y = x.

107. y = arcctg X. JKasob. y = £ —;'-x— 1.
108. y = x-e*. JKaso6. y =0.

109. y =/ x— bx". JKaso6. y = x —2.
110.y=§+—f—c._ )Kaeod.yz—;.

12- §. OYyHKUMAHH TEKIUMPHIMHUHT YMYMHH cXeMacH
Ba YHHMHI TpacguruHu scaum

OyHKUHAKE TEKIUHPUIL Ba YHHHT TPApUIHHH scall K Y=
laru cxema Gyiinua onnG Gopusadu:

I. OyHKUHSAHMHT aHUKJIAHHUI COXacH TONHNARH.

II. ®yukuuasgur y3wIull HyKTaslapd, Oy HyKTalaplaru
6up TOMOHJIaMa JIHMHUT/Aap TOMWIaJH.
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II. OyHKUMAHHHT TOK-XKYQTIHIH Ba JaBPHMJIATH aHHKJa-
Hub, JaBpPH TONMHJIAH.

IV. ®yskuusa rpaguruHUHr KOODAMHATA VKJaph GHJaH
KeCHI aluiral HYKTaJlapd Ba MIIOpacH Y3rapvakifdrad opa-
JIHKJIApH TONHJIAIM.

V. OYHKUHSHUHT acCUMNTOTANaPd TONHJANH.

V1. OyHKUHAHHHT 3KCTPEMyMIa 3pHIualMraH HyKTaslapH
Ba YCyBYH XamJa KaMalOBYM OPaNUKJ/JIapPx TONHJAJH.

VII. ®yukuuaHunr GYKWIHIU HYKTalaPH Ba KaBapPHKJHK
XamJa OOTHKJMK OpaJMKJIapH TONHJALH.

VIII. YOkopuaarun MabaymMoTaaphaH, arap 6y MabjaymorT-
J1ap erHnIMaca, (YHKUMSAHHHT Oepw/IHMHLAH  $olifalanub,
YHHMHr rpadukAard 0ab3u HyKTaldapuHH TOnuG, cyHrpa rpa-
¢uru yu3nIamy. ,

1- Mmucoa. Ky#israrn ¢yHKUHSIaPHH TEKINHPHAT Ba
YJIapHUHT TPadUTHHH sICaHT:

x2

Ny=x—3x+2 )y =1—xg;
3y =::/3c——3y'"x+ 1I: 4 y=§l-sm2x+ cos Xx;
’ 1
5) y=x%e~*,
A 1) I y=x%—3x+ 2 QyHKUHSHHHT aHHKJIAHHM CO-
XacH COHJap VKuAaH u6opar. o

II. By ¢yHKUHAHHHT Y3WIHII HYKTAcH HYK, SbHH aHHK-
JIaHHUI CcOXacHAarH HyKTaJapia y3/ayKcH3 OyJiafu.
IIl. By ¢yHkuust TOK XaMm, XKydT Xam, JaBPuil XaMm 3Mac.
IV. Arap x = 0 6yaca, y = 2 6ynanu. [emax, dyHKUHS-
HHHr rpaduru OY Vkuuu (0, 2) HyKTaRa kecagu. YHuur Ox
VKHHH KecauraH HYKTaJlaPHH TOMHW YYyH x3—3x + 2=0
TeHIVIaMaHH euyaMu3:
X—3x+2=x"—x —2x+2=x(x*— ) —2(x— )=~
=x—1Dx*—-x—2)=0,
OyHpan x,= x,=1 Ba X3= —2 ra sra 6yaamu3. JleMax,
¢yHxuusHunr rpagpurn Ox yxu Omnan (—2, 0) Ba (1, 0) -
HYKTalapa KecHIUaRH.
~ V. a) 6y ¢yHKuna ]— oo, co[ opatuxAaru 6apua HyKTa-
Aapia y3nyKcu3 OF/raHH yuyH BEPTHKAJA acHMOTOTAcH HYK.
6) k= lim L_ Im £=38x+2 _
T xofe X X400 X ’
ABHH OFMa acCHMNTOTaHHHT OyPuaKk KO3DPHUHEHTH £ MaBxyX
aMac. JleMak, 6y (YHKUMSHHHT OFMa aCHMITOTacH XaM MaB-
XYM 3Mac.
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VI y' =3x?-3;
arap x, ,= == 1 6yaca, y’ =0 6ynanu. [lemax, x; = —1pa
X,= 1 HyKTanap KPHTHK HyKTaiup. KpuTHK HyKTa atpodu-
Aarn y’ HUHC HIOPacHra Kapa6 KyHuEarH kafBajlHM TY3ait-
JHIK:

X x <=1 —1l<x<1 x> 1
y' : + - - +
y jeysuu KaMaloBun jeysuu

Jemak, GepuaraH ¢yHKUUSA
x,= —1 HyxTala JoKal Mak-
cuMyMra spuinaiu Ba f(—1)=4.
Ywby x,=1 vykraza 3ca Jo-
Kall MHMHUMYyMra 3pdiialu Ba
S)y=0.

VII. y”=6x Oapua HYKTa-
Japla MaBxyA B3 x=0 aa y"=0,
Bapua x < 0 mapra y”’ << 0 Ba
x>0 uapaa y”">0. [evak,
X <0 nmapaa y kapapug, x>0
JapAa 60THK Ba X =0 HyKTa
3ca (PyHKUHSHHAT OYKH/IHII HYK-
Tacy 3KaH. O

By ¢yHKuusHmrar  rpadury 54- tusma
5.4- yu3mama TacBHpJIAHTaH.

LY Sy

k4

x? .
2Ly =1 OYHKUNAHRHHT aHHKJIAHHL CcOXacHra COH-

Jap yKularia x; = —1 Ba X, = |, HyKTaNap KupMaiinu.
II. By ¢yHkuusa x, =—1 Ba x,=1 HYKTallapla y3u-
Jumra sra. JIuMuTIapHn Xuco6maiiMu3:
lim ¥ _ _ o lim _*_ _
x+—1-0 1—x2 P oxo—140 l—x? T + .
Im x? — 00 1 m x—2 ——
x21-0 1—x2 T oo st —x2 %

IIl. By ¢ynxuns xydr dynxuusaup. LLysunr YUYH YHHHP
rpaduruan |0, co| opamukAa sicab, yHu ]|— oo, 0] opaimkka
KY4YHpaMu3. :
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IV. By ¢ynkumnanuur rpapurn paxar (0,0) HyKragarana
KOODAWHATA yKJapu OmlaH KecHinamd Ba |[— oo, — 1], }1,00]
Opa/uKJIapia Mandudt, ]—1, 1] opanuxia MycOar GyJam.

V.a) x=-—1 Ba x=1 TYFpr 4u3UKJIP 6y (YHKLHUS-
HUHT BEPTHKAQJI aCHMINTOTalapu OVJaiu;

6) k= llm X _ lim __*_ _ _

x>toe X x++oo X (1 — x%) ’
1 : . . x2 .
b= Mm [Fe)—hx]= IIm o=
Hemax, ¥ = — 1 Tyrpu unsux Oy (PYHKUHSAHUHT TFOPM3OHTAN
acuMnToracy OYJamu.
—x2) — 2
VL. y/ _2x(l x2) — 2x-x 2x

(1 — a2z 0=
Hemak, x =0 Oyaranparuga y’ = 0 6yJagu. By epaz
x << 0 6yaranfa y' << 0 Ba x>0 6yranga y'>0 6yaanu.
ApHn x = 0 HyKTafa OepwiraH ¢pyHKUHUST MHHUMYMra 3puiia-
Ju Ba y (0) =0 O6ynanu.
2 (1-++3x?)

VII. By OYHKUMAHMHT MKKHHYM TapTHOIH V"' = =

' xocusacu Gapua X JapAa HoJfaH ¢apxau. [levak, OepuiraH

(YHKLHABHHP OYKWIMII HYK-
7 tacu  #yK. [0,1] opamukaa

y’>0 Ba ]l, 00 opamuxkia
y” << 0 OyJdafu, WYHHHT YYYH
s i xam Gy arpu uusuk [0,1] opa-
- - uukaa 6otk Ba ]l,00| opa-
JHKAA KaBapUKAup. By ¢dyHK-
LUAHMHT Tpadurd 5.5- uu3mala
TaCBUPJAAHTaH.

3) I. By ¢yHkuus
|— o0, oo | na aHuKJaHTaH Ba
y3nyxcu3. :

II. Tok xam, XydT™ xam,
IlaBppm XaM 3Mmac.

lll. By ¢yuxunsa Ox YKH
Oumnan kecHwiMainu. Oy Ykd
6unan (0, — 1) Hykraga Ke-
5.5- un3ma Cuiraiy. ]—oo °°[ A3 MaH-

¢hufl, YYHKH a x<;/ x+1.
IV. a) |— o0, oo [ Aa y3ayKcu3 OFJraHu .yuyH, BepTHKaN
aCHMNTOTaCH 6ynwamm
6) Ymoy ) . , »
limy— lim (Y% —yxF+1)=

X oo X+Ftoo

194

www.ziyouz.com kutubxonasi



i WE=VERD) U RGD + VEED)

Xrdroo lyx+(yx(x—1—l)+;x—'—1 .
_ lim ! =0

Tt Y YT D)+ Y xE ]
. Hq)oﬂanaﬂ X o0 Ja X — 0 skaun kxesud unkaiu. ynunr
_YuYH OFMa acHMDTOTacH G6ynmaiinn. y = 0 3ca ropusoHTan
_acumIrroTa Gy nanu.

Vg e 1 _ VG yE
3y x2 3y (x F1) 3V x2(x+ 1)
Jlemak, Oupunuu TapTuOaH XOCHIa X, =—21.Hymana
HOJIra TeHr Ba X, = —.1, X; = 0 HyKTaJapia oo ra aflTana-

au. Mkxunun taprubiau

y”=—§,( 2)3/1_5 “’:i‘(_ %)s_—l:— -
2

(x4 1)
_ f/(x+1)ﬂ—/x5]
9y xx r s
Xocula xeu Oup HYKTala Hoara afilaHmaiiny, aMmMo x, = — l

Ba X, = 0 HyKTalapla YeKCH3JHKKa aiJaHajj.
" JHAH OKOPHAArd MamywomapAaH ¢doiinanannb xansad

Ty3amMu3:
PR T (SRR s (-5.0)] o 0,0 | 1
y | —o —_ 0 + + +
y| + + + — - .
y |—1] eomx | —Y7 6otk | Kapapnk | Kapapux [ —0,26
N min / l

By ¢yukuusmunr rpaduru 5.6- uu3mana “TacBHpJIaHT aH

1]

4) 1. y = < sin 2x 4 cosx ¢yHKUMA XaMm, COHJAEP YKu-
daru Gapua HyKTaJL.PlIa aHHKJIaHTaH Ba Y3JYKCH3.
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y II. By ¢ynxuus Tox xawm,
KY(DT Xam 3Mac, aMMO JaBpd
-/ 2r ra rtenr. LUywnur yuyH
Oy ¢yukuusuu [0,2n] opaJuk-
Jda TeKINHPHIU €Tap/Iuaup.

HI. ¥Ysnykcus Ba Jaspuit
.4 OyJraid YuyH acCHMNOTOTACH

AVK.

IV. Bupunun taprubau xo-
CHWIZHH XHCOOJaiMu3:

y' = cos 2x —s'nx.

-~

1

L

‘

1
JEN N 3 XY N
~

- 5
By ugopa x, = %, Xy = {

x3=

*
5 HYKTalapla HOJra

TeHr. DHAU MKKHHYK TapTHOIM XOCHJIAHH TONaMM3:

5.6- uu3ma

V7 = —2sin2x — cos x.
by udona [0,2x] opamuxana
3n
"2_,

T

1
Xy =, x2=1c+arcsin(——z1-), Xy = Xy =

. 1)
= 2m —arcsin (—T)
HYKTalapia HOJra TeHr GyJaanu.

OHIM K KOpHAAarH MamlyMoTJapian doilianaHub, xansanl
Ty3amu3.

L L3 3r 3n
* % , Bl ’ 3 "’ (%)
; 1
0 -2 0 —
y | X
y" 3’3 ( 0 ' 3V'3 0 —
2 2
y 3V 3 ' 0
4 .
max ' l l

By ¢ynxumanuar rpagurn 5.7- uu3Mala TaCBHDNAHTAH.
) 1

".5) L. y=x%* ¢yukums |— oo, O] Ba 10, oo| opamux-
J1apAa aHHKJIaHT aH..
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[I. x=0 HyKTa y3WIHII y

H/KTaCH. .

. t
lim y = lim xle" = lim& __ +/

x-+0+4+0 x-+0 tronl?
L
lim y= lim x?% =0
x-0-0 x—->0-0

Hemak, x=0 un3ug 0y QYyHK-
UHSIHHHT BEPTHK AT aCHMTITOTaCH
6¥nann. [opu3oHTaT aCHMMNTO-
Tacu HyK.

5.7- uu3Ma

Ill. By ¢YHKUHAHUKT 3KCTPEMYMHHH TONMLI Y4YyH OHDHH-

UM XOCHJIaHH XHCOOJaUMH3. 1
1

1
y = 2x-e* —e* =2e*

s 1)

‘ 1 :
Jemak, Oy (YHKLUHA STOHA X = — KPUTHK HyKTara sra. Ly

6unan Oupra x 0 HyKTanapaa:
: 1 1

1

1

y"=2e"—%ex+$ex=3:‘zex(2x2—2x+ >0, -

Jevak, Oy ¢dyHKUHA
]—0,0[ Ba [0, o[ opanuk-

o 1
napa OotnK GOynamd. X = —-

HYKTalla 3Ca JIOKal MHHHMYM-
ra spHwaid:
1 !

Ymin (-5) = 732 = 1,87.
IOKopuaars  MabayMoTaapAaH
ooipananud, 6y OYHKUMAHHHT
rpagurnHg uuzamus. (5.8- ums-
Ma) A

(J. PyHKUHAMAPHY TEKLIH-
PUIIHUHT YMY MHH CXEMaCHI4H
¢doitpananu® Kyhugara QyHk-
UHANAPHUHT TPagurHHH YH3UHT:

x4

0L y=1+4x*—%.
102. y=x—l+x’.

>
NN ——

N~

-/ ;
5.8- uH3Ma
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w

103, y = =

x:—1"
104, y =5 = 2
105. y = i—x‘— 8x.
106, y = x* e—4*
107, . f xarctg—%, x =0 na
' B l 0; x =0 na.

T 108, y =2 -x—x% B3
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VIBEOB
AHUKMAC HMHTETPAJT BA AHUK HHTETPAJ

1-§. BonlnaHFuy (YHKUHMS Ba aHHKMacC HHTErpat
TYWIYHYacH. ACOCHH MHTerpaJjjaul ¢opmyJianapu

l-Tabpud. X<R tynaamnaa F(x) Ba f(x) ynkuusiap
6epuirad OyjcuH. Arap X Tymamgarg Oapya X JapAa
F'(x) = f(x) (apHu dF(x) = f(x)dx) tenrank OaxapHica,
F(x) nu f(X) HUHT Comwaanrud @YHKYuACH NeRHIaIH.

Xap kaufafl y3aAyKcH3 GYHKUMSHHHT OOILJaHFHY (QYHK-
uMAcH uexcu3 kyn 6ymmob, yaap Oup-OnpuiaH y3rapMac coHra
dapx Kunaau. Xakuxata XxaM, OupuHuniad, F(x) ¢pynkumus
F(x) munr GowJanruu ¢yHkunacH Ba C MUXTHEPHA Y3rapmac
con Gyuca, F(x)+ C xam f(x) HuHr OOwWMaHFHY QYHKLHACH
6ynamn. Yynxu (F(x) + CY = F/(x) 4+ 0 = F'(x) = f(x). Hk-
kuHuudad, F(x) Ba F(x) nap f(x) HHEr GOMJaHFHY (YHK-
uusnapy 6yaca, F(x) = F(x) - C 6ynann. Uyuky, [Fi(x)—
— F(x)) = Fi(x) — F'(x)] = f(x) — f(x) = 0. AnugJanuu co-
XacHaarn 6apua HYKTajapAa XOcHaIacH HoJra TeHr OyJraH
yHKUMs Y3rapMac cOH Ofarann yuykn F,(x)—F(x)=C
aup. JHemak, F(x) ¢yHkuus f(x) nuar Oupop OOiIIaHFHY
¢yuxuusacH 6¥Jca, YHHEr Oapua OGowsaHrHy  (QyHKUHSIPHA
{F(x) + C} Tynnavaan ubopatr GYy.1am.

2-tabpu¢. f(x) ¢ysxkumsaHunr Oapua OGOLNIAHFHY
¢dyukunsnapuian ubopar {F(x) + C} tynaamun f(x) dyHK-

UMSIHUHD QHUKMAC UNMmezpa Jeinnaiu Ba | fx)dx wabu
Genrunanazn. ysati Kunb, 5 J(x)dx=F(x)-+C. By epaa

F(x)dx wurerpan octuiaru udona, , |« — unrerpan Genruc,

C 3ca uxXTuépuii y3rapvac coHmaH uGopaTaup. F(x) 3ca f(X)
HYHr Onpop GowaaHFuy ¢hyHKLUHSICHAUD. .
AHI/IKMaC HHTETrPAJHHHT XxoccaJaapu:

L | reoax | =r(x) e d [ Fodx = F ().
I | Px)dx =Fx) - C &u | dF(x)=F(x)+C.
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1L, faf(x)a’x =aff(x)dx, ABHA Y3rapMac COHHH HH-
Terpas GeJIrHCHHHHT OJIMra YHKApPHUI MYMKHH,

V. ] A0 + A lax= [ fixax + [ fodx,  soun
HHFHHZIHHHHF HHTel‘paﬂH HHTeraJUlap HHFHH}IHCHF& TEHT .
Acocuit uHTErpaIIap XKalBasu:

1 fxvax—= :_“:: +Cop £ -1,

2. [x—tdx= [ —Injx +C.
3. a) Saxdxrz%ﬁ—c (>0, a#1). 6) je-‘dx:e"-*— C.
4. Xsinxdx = —cosx + C.
5. j cosxdx =sinx 4+ C.
6. Xcosix dx =tgx + C.
7
8

. jsmx dx = —ctgx + C.

,/'a'—‘—-xz =arcsln7 + C.
ﬁfx—z = —l—arctg—’ﬁ—l—C.
10. | |+c

by <popmnya.napHHHr Xap Oupd 11y HHTerpajl OCTHAArH
TEHI'MAMaHHHT YHT TOMOHHKJArH q_)yHKU.PIﬂJlapHHH[‘ aHUKJIaHU 1
COXaNapPUHHHT YMYyMHH KHCMHAA VDPHHIKAND. .

l-mucoa. HMuarerpannunr Xoccanlap Ba acOCHH HMHTErpal-
JIap KaABatuiaH ¢GoizanaHu6, Kymularn MHTerpa/VIapHH TO-
fIHHT:

h v ax, 9) | (a2 4+ 5ydx;
3) j’fiséi dx, x +0: 4) j tg?xdx;
5)-f sinix o X = k= 6) 5\5*' dx.

A I)S v X*dx wererpamuu TomMim YUYYH Kacp JapaxajaH

. . -
doitnananub, Gepuiran MHTErpajHu §x3dx KYpusHinAa €3u6
~ OJlaMu3, KeHHH 1-Qopmynanan ¢olifaiaHamus:
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2 5
2 3t! 3 33 —
(xBax= 2 —4C=2+4C=gv ¥ +C.
3+ 3

2) j(x’+5)3dx HHTErpa/lHi TONMUI YYYH aBBal HKKH

Xal HMFUHIMCHHMHT KyOH (opmydacuiad ¢oiaananu6, uxre-
rpan ocTuiard GyHKUHsHH €HHO €3aMu3, KeHHH IV xocca Ba

1- popMynafian ¢oinaslaHaMK3:
(et + 5pdx = [ (x84 15x° + 75%* + 125)dx = f xSdx -+

15 [xtdx + 75 [ x?dx-4-125 dx="7 + 3x° 4 25x° +

+ 125x + C.
3 1 1
3y (L1 gy (x—2_+5x7—x—7)dx=
5‘ v S 5 3
=jx2dx+5S‘x2dx—Sx 2a’x=—’f;—j{~5x; —
7 r}
L

5
4—?§x-——1) %—(1
4) j‘tg’xdx Hu tg?x = sec’x — 1 ¢dopmynagad ¢oiaia-
HHO TOMAaMu3:
N
Stgﬂxdx = j‘ oo X — jl dx = tge—x + C.
S)j Sln?f'zoszx HH TOMHLI YUyH HHTerpal OCTHAATH (yHK-

HUAHH
1 _ sinfx +cos’x |1 _+'_ 1
sin2x-costx ~  sinix . cosix  cosix sin2x °
kabu ¥3rapTupud ogamu3. ¥ xoJia
dx dx 5’ dx
p— = 1o —_—
si sin2x cos2x cosix + sin2x tgx ctgx +C.

6)j5x dx Hu 3a- popMynafaH GoinataHub TONamH3:
5* .
‘g5xdx==7m?—F(1 “;
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~

0. Acocuit muTerpannap x)afsatufian ¢oiilatanus, Kyiu-
HJAary HHTErpaJlIapHH TOMMHT:

Ve
2. 5'(‘/3{_ v x)dx. JKaso6. ,%x"’— 11_12x e
s ixvE+c

dx 3 3
1. X ){(a306. %Vx2+c

3. § =2 JKasob. — L —arcigx+C.
1

4, Ssin’—;—dx. asob. 325- — gz snx +C.

5. S T&?;;de. /Kagob. — ctgx —tgx 1+ C.

6. ji;—'oig—g—% dx. JKaso6. 3tgx + 2ctgx + C.

7. j (sin —;5 —cosg)zdx. Jaso6. x -+ cosx + C.

8. j(zch—“”)zdx JKasob. 4lnx—7§;——xi+c.

9. jex(l+£;!dx. aso6. e +tgx 4+ C.

10. 5'3* (’IA— 3;—;) dx. }{(aaocf. % —+ -4% ~C. R

2-§. AHMKMAcC MHTEI PaJHH TOMMII YCyJJapH

a) YarapyBuuHu aaMam TupHI ycyau Teope
Ma. f(x) Ba @(f) dyrxuuanap GepuiraH Ba f(9(f)) aHuKJaH-
ran 6yJicud. Arap ¢(f) nupdepeniunamtaHyBun Oyaun6, f(x)
HUHT GOILJIaHFHMY (YHKLHACH MaBKyA Gyica, -

J Ax)dx = § ree)e (at (1)
TEHIVIMK YpuHIM GyJaau. ‘

l-Mucom. Kyluparu unTerpaslapiu Y3rapyBUMHH asi-
MAaUTHPHI YCYJIH OHJIaH TOMWHE:

D) | (x —3)ydx; 2) [vV3x¥5dx;
Y S 9 L
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5) (125 gx; ©6) | tgxax.
A. 1) Arap ¢ =x —3 pecak, df =dx G6ynamu. By Gex-

runauiian Qofifanancak, OGEpHAraH MHTErpan ft“dt KYPHHHUIL-
ra xeqand. Juiu Gy HHTerpaqHH XKaapanaard l-gopmynara
acocaH xuco6ialiMu3:

(pat= S yc=totc=t@—3+C
: =g tC=5+€=5&—3"+C

2) v/ 3x 4 5 dx wHTerpanHu XHcoGmaw yuyH ¥3rapysuu-

HH aJIMallTHPaMH3;
t =3x -+ 5, 6yHpan

dt = d(3x 4+ 5) = (3x + 5)'dx = 3dx.
dx HU TomaMmH3: dX = %dt. By xo.u1a Gepuiarad HHTerpan
Kydujary KYypHHHIIrA- KeJajy:
1 1 1
(Bx48y7dx={ 7. & = [ fTar.

Dumu 6y wuHTErpaIHH KaABanfarH 1- GopMysara acocad
xucoOsaiiMus:

1

. L Tt 3

j/3x+5dx=;—jt2dt=%- 2 tc=%iTtC=
2

0 3
=2(@3x+5)7 +C.

M ' dx
duau Gepuirad MHTErpanjarg Inx Hudar ypHura { HH Ba -
HUHT VpHHra df BM KVficak, y KyHHAard KYPHHHUIITA KeJaJH:

(22 gx={1nex & = [ £az.

X

dumu 6y uHTerpasHH Kansanaard 1-dopuy.sara acocaH
XHcOOalMH3:

In3 t4- 1
0% dx={ £rat = L 4-C= pIn'x +-C.
xdx C -
3) j;:l— MHTErPaJHH TOMHII YYYH Y3rapyBYMHH ajMail-

TupaMm3: £ = x? 4 1. By xomma df=d(x*+1)=(x* + 1Ydx=
"= 2xdx Gynamu. Bynman dx = -}Z—dt, 3HAM GepuiraH HHTe-
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rpa.ruxam x? 4+ 1 HuHr ypHura ¢ HH Ba XdX HMHT ¥puHra
-—dt HU KVHcak, y

1
j‘xdx _X?‘” _1S£
x41 f T 2J)7¢

KYpuHuIITa - Kedalu. J[lemak, ¥3rapyBumuM IOKOPHIATrHAEK
o L]

alIMAlITHPranJaH KeHuH O6epuiraH uuTerpan aisaljard 2-

popmynara kejap skaH. LyHuHr yuyH

d 1 (dt 1 1
jx%ﬁ—=—57=71n|t|—{-C'=?ln(x"’+l)+C.

4) 5‘ — dX WHTErpajH{ TONMUII y4YyH ysrapysqmm ajt-
Mammpamns £ = X, KeliuH dX Hu TONaMu3:
dx = 2tdt.
By xoanma, Gepuiran murerpan KyHuiard KypuHMINra Ke-
Janu:
Vx ot
§ L= dx= [ otat = 2 [ etar.
v'x t

Onnu 6y uHTerpaaHu agpangark 3,6 - hopMmyaara acoca
X HcoOnaimMu3:

Vx
j dx—25‘e’dt~2e 4+ C=2e¥* 4 C.

% x

5)5‘1")( dx vwnTerpamHu XucoGnam yuyH Y3rapyBYMHH
anMawitTupamH3: £ = Inx, GyHlaH df HH TOnamus:

= d(Inx) = (Inx) dx = + dx.
6) jltgxdx MHTErpalHH XHcOOsall Y4yH XaM. aBBan V3-
rapyBYHHH aJMaliTHPaMHu3: { = COsX, GyHIaH df HH.TONAMHu3:
dt = d(cosx) = (cosx)dx = — sinxdx.

OHAM GepuiraH HHTErpajfard COSX HHHT puura f HH Ba
y
sinxdx HuHr ypHura — dt uu xyncax y Ky#inaarg xypu-
HHLITa Kesafiu:
_ ( sinxdx j'—dt *\_yd{
jtgxdx = ‘g =)= - -

COoSx
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By unterpanud xajgsangard 2- popvysaara acocaH XHcoG-
JIaiMHu3: .
jtgxdx = — ‘—iti\z —Injt|4+ C= —In|cosx| + C. &

0. Ky#uaarn usTerpanapHu y3rapyBuHHH anMatl THPHLL
ycy/aH OunaH TOTHHT:

1. [VBx+3dx.  JKaso6. & (5x +3)/ 55+ 3 + C.
12. Sx(x'-’—- 1)°dx. Haso6. %— (x* — 1)+ C.
13. [xy TT *dx.  JKaso6. +(1+xy/ T¥=* + C.

d I
14. (ﬁ aso6. -—-m-*-C
15. % ] JKaso6. —;— arctgx® + C.
16. j.'ctgxdx. JKaso6. In(sinx) 4 C.
17. § cos(5x — 3)dx.  JKaso6. 4 sin5x —3)+ C.
18. jsin’x cosxdx. H(agob. ?l sindx - C.

t 1
19. %’%dx. JKaso6. ~ (arctgx)’ + C.
20, Sx-e"’ dx. JKaso6. -21— e”+ C.
2l [ JKaso6. 5-(x+1)/ TTT—2y XF14C.
Wy :

22, % JKaso6. arctg (sinx) 4 C.

6) Byanaxksna6 uuterpaasaw ycy'Jw. By ycya,
u(x) Ba v(x) nap AuddepeHUHANIAHYBYH dyHxuusagap 6ya-

raija, udv vHTer panuu j vdu VHTerpaira KeJTHPHLIJaH
uéopar 6y.u6, '

fudv———zw—-‘f‘vdu (D
¢dopMmyara acoc/aHraH.

2-mucou. Kyfunarn uererpainapan 6yaaxia HHTerpan-
Jaw ycyau OHIaH TOMHHT:

1) j‘x-cosxdx; 2) Slnxdx;
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3) yarctgxdx; 4) jﬂf dx;
5) X x-e~*dx.

A1 j‘xcosxdx HH TODMII YYYH # = X, dv = cosxdx
Gearwnailapsn KuputamMus. by Xosna '
du=dx, v=sinx
6ynanu. emax,
5 xcosxdx = xsinx — fsinxdx = xsinx + cosx + C.

2) Xlnxdx HE TOMHUI YUVH X = Inx, dv=dx Gearn-
JamjapHu kupuramus. By xonna

du=—=, v=x
X

6ynann. [Ilemak,
dx
S Inxdx= x.Inx — j‘x—x— =x-lnx—5 dx = x-Inx—x + C.

" 3) _garctg XdX WHTErpAIHM TOMMII YYyH 4 = arctgx,
dv = dx GenrunamapHu Kupuramus. By xoiia
dx

du=m, V=X

6ynamu. Hemax,
jarctgxdx—xarctgx Sl+ =X arctgx—-—ln|1+x2|+C

4)5 Inx gx MHTErpasHy TONHI yYyH #=InX, dv= 7——
X
6enrmamnapﬂn kuputamu3. by Xoana
du= gf—, =2y x
Gynanu Jlemak, :
j—‘fﬁ dx = 2;/xlnx—2S{§-gf— = 2/971nx—2fd—f=
X » ;/)C
=9/ xlnx—4y’ x + C=2y x (Inx —2)+ C.
5) j xe—2*dx Hp TonmM Yuyy #=Xx, dv=e~¥dx
6 enrpnaligapHy Kuputamu3d. By xo/ia
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diu=dx, v= —;—e—‘“

6ynamu. [emak, ,
S xe—2* dx:—% xe~2x 4 —;—S-e’?xa'x =

= -é—xe-?x—% e~¥ 4 C= —% e~ (2x 4+ 1)+ C. A

0. Kyiutary uHTerpaiapun  Gynaxnab  uaTerpasiau
ycynn OdnaH TONUHT:

23. ‘S‘ x-sinxdx. }Kaeb(i. ~xcosx + sinx--C.
24, jx-lnxdx. | . JKasob. %  (Slnx—1)-C.
25. (arcsinxdx. JKagob. xarcsinx+ v I—x*+C.
2. 3‘1n2xdx. JKagob. x(In*x—2lnx-+2)--C.
27. [(x*+ Desdx. JKa8ob. e~'(x?——2x—i~ 3)+C.
28. 5xcos2xdx. )Ka306 —s In2x+4 — cos2x+C
29. 5‘,/}1nxdx. Kaso6. 3 xvV'x (Inx—g)—i-C‘.
30. {xarctgxdx. )KasoG. f—Qﬂ arctgx — 5 + C.
31. Sx’e”dx. )Kasob. 3 e3"(9x1 6x+ 12)+C.
32. jx’ Inxdx. )Kaaoé 3 L x* (lnx — )+ C. A

3-§. PauMonasa KacpJapHM HHTErpaia

Cypar Ba Maxpaxu
P(x)=a,x% 4 @px""1 -+ ... 4 a1 x + a,,
Q(x)=0b,x"+ bp_1x™"1 4 . +bx—{—b
kVnxaanapiaH u6opat :%) Kacpra payuoxan kKacp Jnefiuna-
4. Arap n < m 6¥aca, Oy KacpHH myrpu Kacp, n>m
6ynca, Oy kaCpHH Homyrpu Kacp Aefiwaanu. Pex)

Arap n> m 6yica, P(x) un Q(x) ra 6ymauob, Q0
XaMMa BaKT TYFPH Kacpra KeATHPHIL MYMKHH. AHa wynzafl
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KACPJIapHH HHTerpalJaliHUHr Gab3H ONMMA XOJMIApHHH KYpa-
MH3: ,

L (A dx= Aj‘”" — Aln|x —a| + C.
1. S(x a)kdx—-AS'(x—-a)—kd(x——a) A(x—a) 4 C.

HI. y X2 + px +4q°

Il uurerpansn xucobnawga x? -+ px'-- ¢ KBaapaT yuxaui-
HMHI WIAM3Japura Kapab, yura XoJ GYJIHiuu MYMKHH.

a) Kpampar yuxaQHHHI WIIM3JaDH XaKHKHA Ba OHp XHJ:
X, = X; = xg. By xonma x*- px+ g =(x—x,)* 6ym6,

X
—_— TE KHHYH XxoJsra KeJaaH.
5x2+px+q HHTErpajJ HKKHH X aj

6) KpazpaT yuxaJHHHI WIIH3J/iapd XaKHKHA Ba Xap XHJ
X, 5= x,. By xonma x*+px g =(x —Xx, )(x—xg) 6y nanu.
DHIM GepuiIraH KacPHH OJAMH KacpJIaPHHHT HHFHHIMCH UaK-
MHAa Kydugaruya '

1 _ 1 A B
Zapxitqg (—xn)x—x) x—x + XX
é3uw MyMkud. By epgaru A Ba B y3rapvac COHMapHH ¥3-
apo TeHr KVYnxalJapHHHT MoC KOS(pHUHEHT/IAPHHHUHT TeHTJIH-
rujan ¢oinanann6 tonwaamu. ynaait kw6, 6y Xo1 Xxam
OUPHHYM XOJTa KeJap 3KaH.

¢) x*+px-t+q KBaJlpaT yYXalHMHT WIIH372pH  KOMIVIEKC

con 6VJca, HHTerpald KyHHiaruua TOMUAAK:

Sﬁ‘f'd;x‘l"l—j ~ AN P\ — =
(x +_§_)-_+q"‘f (x+ 3) +< V-q._ii> )

+ £
T3

=L __ar tg X ——xu=
e

1-MHcoa. KyfiHgary HHTErpalaPHH TONHHT:

dx
1) .‘.x2——6x+9; 2) j(x—a)(x——b)"
dx
3) §x2—5x+4; 4) .S‘xz——2x+5
) SEﬂ—ds—fﬂ-é HHTErpaIAa x1—6x-+9=(x—3)?, wyHuHr
yuyH
dx _ dx _ (x—3' 2 _ 1
er—6x+9 TJIx=32 T Ti-2 +C= C'“x'-s'
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2) L—x-_—a)(—;—b-) MHTErPasl OCTHAArH (YHKUHAHH HKK®

OMIMi KaCPAaDPHHMHI HHFMHAMCH IIakaMla KyHuiarwya €3uun
MYMKHH: :

1 1 1 1
G—a)(x—0b) b—a(x—b_—x—a)'
Wlynunr yuyd

- dx 1 1 1 1 dx

(x—a)(x_b) b—a-g(x—b—x__a\dx—‘b_a x—-—b
1 td 1

b—-—a.’x—faz_b— lﬂfx—bl——1n|x_a|+c=

—b_aml

3) sz 5% 4 HHTerpana x2—bx + 4 = (x — 1)(x — 4)
6y/raHy yuyH HHTErpat 2- MHCOJaard kabu

Sx2—dgx+4 TR 1(;}(;—4) =31 [%{—‘-}HC

Kypunnwifa Gyiand.
ol , 7 __
4) jxg 5 5 MHTerpania x 2x -+ D HHHT WIAH3NApH
KOMIJIEKC COH, IIYHHHT YYyH

dx . dx __S dx _
Sx2—2x+5_' (x-—-l)2+3— (x—132+y3

:.-/[ arctb /_ + C.
[J. Ky#unaru HHTErpal/iapHH TOTIHHI:
cdx
33. m. )1((1806‘ 4(x+1)4+ C
dx x—3
34. -(—X—:'—2)(X——3) . )1((1806 ] l + C
. dx x —5
35. ‘vaz_i_—ﬁx?-s . JKasob. 'Z ]ﬂ =1 \ + C.
36. ‘ge"zdx JKasob. —;— e’ + C.
d 1 + 1
37. X )H—;x;—s JKaso6. - arctgZo— + C.
1
38. .S‘(xi—2x+ Ty - XKagob. —zr—pm+ C.
39. |25, XKaeo6. x—21n|x + 2|+ C.
dx 1 x+1
40. j‘m . )1((1806. —6 ll’l Iml + C.
14—199 . . 209
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dx 2x—1

41 (ga—s.  Kasob. —1n[2x+3|—{—C. _
4dx 3+4—y 22
c N 806, —=
2 Sw +8x—2 H /22 ’3+4+/22‘+ B
99
X 4 a !
V. fm dx = sz' bl dx Aspan b—
SRR b
=E; a =f—°, p= lﬂ, g = bo 11e6 6enrwnab onamus. Y xoi-
b2 ay bz b2 .
Aa
j' ax + ap x — bj‘ X+ a 2x - 2a
box? 4 byx + by x2+Px+q 25x2+px +q
2% 4 2x+p+22—p 2a — 2x+p
25 xi—i—px—rq 5x1+px+qu+
b 2a—p d(x? + px+q) 4
+2 x-—i—px—g—qu—'- fx9+px+q-+b(a_-§)x
3 dx
X .s‘x2+px4~q . In]x +px+q[+b( )Jx‘f—i—px-}-q
By udopagarn unterpan x? -+ px + ¢ xBaapaT yuXagHHHC
ungusura Kapab, I unrerpanuu xncoénamnam a, b, ¢ xou-

JI2DHHHT OHTTACUra KeJajH.

V. 5' Q( ) dx HHTErPal MaxpaxUIard KYnxagHUHT HILU3H
Kappans 6ynraﬂ xon. By xuijard MHTErpa/lapHH MHCOJJIap-
Jla TyLIYHTHPaMH3.

2-Mucon. Kyfuaarn uHTErpalVIapHd XHCOOJIAVIHK;

xdx dx
1) S(x—l)(x——2)3’ 2) j.x3 — X2

. 1) jard HHTErpanHM TONMII YuyH WHTErpal QCTHAArH
'ryrpu KacpHH COAMA KACPJApHHHI HUFMELUCH ILAKJHAa €306
QJIaMH3;

(x—l))(cx—z)s = x‘-fi 1+ xl-g-2 + & 22)2 + (xf2)3

By Tenrauknu Kanoamamupyaqu KO3((HLHEHTIAPHH TOMHI
YYYH TEHIVIHKHHHT HKKH TOMOHHMHH (x — I)(xx — 2)3 ra
K alTHPHO

A(x —2) + B(x — IYx—2P+Cx—1)(x—2) + D(x—1)=x
TeHrJaaMara €xkH YHHaH

A(XP—6x*—12x—8) + B(x® —5x?--8x—4) + C(x2—3x + 2) +

+Dx—1)=2x
TeHrJiaMara sra 6y/amu3. JHAM X HHHT GHD XWI JapaxaiapH
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OJIAHAArH KO3(xpHLLHEH TAAPHHH TEHTJalUITHPHO, KyidHary TeHr-
Jamalap cucteMacura sra OyJamu3:

A+B=0,

C—6A—5B=0,

124 + 8B—-3C+D=1,

ZC D—8A—4B=0.

By cucremanu eun6 A=—1. B=1, C=—1 pa D=2
Jiapuu Tomamu3. Jlemak, ‘

X =1 1 . 1 i 2
(x—l)(x—2)3_(x—1)+(x—2) (x—2)2 ' (x—2)3°
DM 6y TEHTJHKHWAT Xap MKKala TOMOHHHH WH Terpallai-

MH3:

xdx dx
. S(x—l)(x—2)2 —l+ x—2 S(x—2)2+ .
1 1
_ +2j(—-—x_2)3=—m|x—1|+1n|x—21—(x_2)+(x_2)2+

x+2 ) 1
L C=1In l |+(x_2) e + C.

2) Sx3 - HHTerpaJ OCTHAArH Kacp MaXPaKHHHHT M/IH3-

Japu xaxmmu yJMapHUHT OpacHia KappaftHlapH XaM 60p:
x%—x*=x?(x—1).

LIyHHHr y4yH HHTErpajl OCTHASTH KaCpHH

L 1 _A_B,C
¥—xt xx-—=0)" x X2 x—1

coafia Kacpra €fum MYMKHH. DyHpuan
Ax(x— 1)+ B(x—1)+Cx?=1 &xu
(A+C)x?+(B—A)x—B = 1.
ByHaan
B—A=0,
—B=1.
Nemak, A=B=—1;C=—A=1 }OxopmaruA B,
C napuunr ypuura 6y KMHMAT/IapHHH KYiluG, _

1 S | 1 1 1
.:c3~—x7—x(;vc—l)———_-;7—'—-;'\?2_+
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Hponara sra 6y/1amu3. JHIH Gy HDOJAHHHT MKKANA TOMOHHHH
UHTer palafiMus:

x3—x~5‘x4(x—l)'fx—l 5 ="njx—1|—

— In x|+ 7 +C=
0. Ky#iunary HHTerpan/lapHH TONHHI:
3. [52. HKasob. n - +x2 +C
4. (I dx” Kaeob. In| ll x-1+ c.
45, j?;%’%;—mvdx. Jaso6. In +2, m—l—C.
46. [t dx. Kaeob. 1n{"‘x”2l 5 el

VL. }—5((% uHTErpaniard Q (X) KynXaiHuHr K{naiTyBuH-
Jlapd MYMJa MKKHHYH Japaxainiapu 6op. By xuaparu umre-
TpajlylaDHH XaM MHCOJ/UIapAa TYILUYHTHPaMU3.

3-MHcoa. Kyimnary HHTerpaapHH TOMHHT:

Tx — 15
D) j(x2+l)(x2+4)’ 2) 5 o 5r O%
A1) I/IHTerpaJr OCTHAArH pam{oua.n Kacp coixa Kacpra
Kydunaruya éfmiiagu;
1 Ax+ B | Dx+E
FFheEss - mrT T X4

Byunnan
(Ax 4+ B)(x*+4) + (Dx + E) (x* + 1) = 1.
Jemak,
(A+D)x’+(B+E)X’+(4A+D)x+(4B+E)— 1.

By Tenramxpgaru G6up xun Napaxand HOMabJayMJapHHHT
OJIMAArd KOS(HHLHEHTIAPHHH TEHTJIALL THDPHG

A+ D=0,
4A+4 D =0,
B+ E =0,
4B+ E=1
cncremara sra 6ynamu3. By cucremanan sca A =0, D =0,
B = —?, E= ———1— JMap Kequ6 uHkamd. Llympaé xuau6
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___di__.—_l_ __d'.t__l_i _larctux__
(X2 -+ IXx?2 4 4) x7+l x’+4— 3

—‘—G—arctg-Q— + C.

2) WHTerpaq OCTHIarM palHOHal KacpHH COAJA Kacpra
KyAuaardya €fwninu:

7x—15  _  7x—15 A Bx+ D
x3—2x? -+ 5x  x(x*—2x-+5) —;+x?—2x+5'
Byuxan
(A+B)x*+(D—24)x +5A=7x— 15"
TedrJjamara sra 6ynamus. ¥ xonzla A=—-3 B=3, D="
6yaamy. lemak,
7x — 15 _ 3 3x-+ 1
_Sx3—x"+5xdx'"_j?dx+ F—2xF5 —3lnx +
2
2% + = 3 2x—-2+ 2% 3
?.sz 2x+5 j —g g dx—3nlxl=
(2x—2)a’x
= 2 XX —2x+5 4jx2 —3lnlxl =
_~ln|x7__2x+5l-—3lnlx|+ 4§m .
=2 Injx? —2x { 5]—31n]xl+2arctg ltCcA
0. Ky#iunaru unaterpaiapHd TOMMHT.
1 x— V3 .
47, j(x _3)(x2+2) Kasob. s In o /3_\
’ |
— —— arctg =5 C.
5T arctg —= +
dx |x|
48. LW' ‘ )Ka306 ln — + (i
5x 4 2 . '
49. m . Kasob. ? 1r1]x2 + 2x —J[- 10‘—‘
' ——arctgi\c—g_——l + C.
dx 1 - 1 X
50. m. XKasob. 3 :;-'——S_arctgﬁ—{—
+C.H
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4-§. Bab3n dppauHoHaJ QYHKUHSAJAPHH HHTErpaaail

R paunonan ¢yHKUUS GYICHH. SR (x, x*, 2%, .. )dx

WHTErpa/iH  Kapaiik. DBy epia « .—_ﬂ , B= nﬂ&, ... pa-
n 2

LIHOHAJ COHJIap 6y.nu6 k — yJMapHMHT YMyMHil Maxpaxu

6yaca, y x0ama x = t* alMawTHPHW &pAaMUla IOKOPUIArH

WHTErpaJl PalHOHAN (PYHKUMSHH MHTerpaljaiira KeJdaj.

ij (x, (@x +b)*, (ax+0b), ) dx, jR( (Z’;‘iZ)“
(?;c j Z)ﬁ ..)dx uuterpasnap aca ax + b = ¥, tz iz i

AnMMaIITHPHLIIAD €pAaMMAa PalHOHAN (GYHKUHMSHH HHTErpas-
Jalura KeJand.

1-Mucos KyfHaard HarerpaliapHi TOIHHT

dx . 1 —
1) jw, )j ’/X——de
R jV2x—3+l. & ja—“” g—;—%‘dx;
5) 5———/’)Ccd_j_2

1) x = aniMawTHPuIHM Gaxapamus. By xoama
dx = 6t°dt 6ynanu. demak,

j(1+/dx)/r —y(‘f:ij"a—Gj‘f"‘dt:GS&H—lM:
=6f(1 — g)ar=6fdt—6] L = 6(t—arctg 1) + C =
=65(;/x—--arctg|/x)+C.

—2
2) =x—x— anMalUTHPHILHA  GaXapamu3. By xoJnma

2 -
X=1—p Ba dx =(l;t.,).— 6Yaanu. [lemax,
jL‘/"_—?dx= =t tz)th—— 25(1""‘”
1—(1—1) dt 1+t
=of =B g —of 2 2jdt_1 —2%+C=

e VEX+VXx=2 x=2
—ln}/—————-———-;m}/x_.__§ 2‘/ — +C.
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3) ## =2x—3 anmaiiTHpHWHKM OaxapaMH3. Y XoJaa
X = —;— (24 3) Ba dx = % t’dt 6ymanu. Jemax,

3
5 tdt ;
dx 2 3 ¢ t2dt 3
'fayf—————2x_3+l=jz+1=?t+1=‘2‘5( l+t+l)dt==
3 dt 3
=%jmz—7jdt+5t =T —-—t+!n|t+l]—|—
=@x—3)° ——<2x—3) T4

—_X
4) HuTterpan ocTugard upoia X Ba ‘/ 5—— ra uHucbatan

3 —_X
pauvoHal ¢ynkuuandp. Ilywunr yuyn ¢ 2 5 aIMau-
THpHiIHK Gaxapamu3. Bynjan

- 293 4 =12
=-———l+t3’2— -———'_1+t3 Ba dx—mzdt
6Ynamn. Hemaxk,, &
2 3 /95— x 2(1 + £yt - 128 3 (dt
S(z—x)‘z, 2+xdx=_ 167 (1 + &) dt = —5 )=

4t3+c— 4;/ (2+X) + C.

5) £ =x*+ 2 anmawTHpHinEM Oaxapamus. Y xonna’
x? = t?— 2 Ba xdx = tdt 6ynapu. .
Jemak, ‘
Rdx (@ =tdt 0o ov g (g _
/m_j : j(t 9)dt = [rat —2at
=g B2+ C=gV @1 —2) X+ 2+ C.A

0. Ky#upary MHTEr pa/V1apHu - TOTIHHT.

2
51. jﬁ‘/—x X. Kasob. —,"j—xs 4+ C.
Vi+vx .

52. SXJF‘/XZ"F‘/X dx. Kasob. —x —)—6arctg1 x+C
x(1+V%)

53. j /l+x dx. JKasob. C——.—2- V(l*+x)3.

X

54. Xx v 3" xdx. JKas06. —(x’—x—G);/3—x—}—C
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55. j'x Va—xdx. )Kaaob. o (3x’ —ax — 2a")¥

><1/a—x+C

2x+l
N " S T—3)4-C.
56. |3 XKasob. == (2V/ 2x+1-3)+

4 x—1
57. (—% . )Kaso6. +C.
S Y =R T2y V" +2

8. [a==.  Kasoo. Y TEE 4 C.
59. f(x—2))/ HZdx. Kasob. (1 —+x)y/ T—x—

3 .
— arcsinx + C.

xidx - L/ o
60. 5/x2+2 XKaso6. = (x* — 4/ x* + 24 C.

5-§. TpuroHoMeTpuKk (PYHKUHSJIAPHH HHTerpaJial

1. SR(sln X, COS X)dx KYPUHHLIAATH HHTErPaIHU Kapaii-

Juk. By epra R (sinx, cosx) npoaa sin X Ba COs X JNapHHHT
pauHoHasn QyHKUMACH OYacHH. By xuinaru WxTerpansa Typr-
Ta XycycHuit xoa GyJamu:

1) Arap cosx HHHI HIUODacH V3rapuiuu OujaH R(smx
COSX) HUHI HUIOPacH ¥3rapca, f==sinxX aJdMamwTUpuin &pfa-
MEla R(SinX, cosX) ¢yHKkuuAHW ¢ ra GOFMMK palHOHAN
¢dyHKUMAra” Kemnpmanu

2) Arap sinx HuHT HII1OPacH V3raputin Gustan R (sinx,
€0sX) (DYHKUHAHUHT HLUIOPAcH Y3rapca, = CoSX ajdMail THPHIL
opkaty R (sinx, cosx) ¢yHKuMA f ra OGOFJHK DallHOHaJ
¢QYHKUHATA KeJTHPUIaju.

3) Arap sinx, coSX JIapHHHT HUIOPaJapyd OGup BaKTAa
y3rapranja R(sinx gCOsX) QYHKUMAHHHI MOpacH Y3rap-
Maca, ! = tgx anmawTupuil €pRaMufa R(sinx, cosx) ¢yHk-
Uusi ¢ ra 6QF/IMK DalHOHaN (pyHKUHATA KeJATHPHJIALH.

4) Arap R(sinx, cosx) GyHKUHA yuyH mxopu}lam X0JI-

JIapHMHT Xey Oupu Ypuuau Gyamaca, ! = th aJIM ALl THPHII

épaamusia R(sinx, cosx) ¢yHKLUHA ¢ ra GOFAMK pPalHOHA
(QYHKUHATA KeJTHpuJagu. XaKHKAaTaH- XaM,

inX cos X - otg X
sinx = 2sin>cos = = = 2% = £ 2 =2
2 2 sim_“;_ + cos’%_ l+tg2g— ,1+t2
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cos2X —sin2 X | gt
X 2 2

COSX = cos’;;-—sin’—Q— = — - = - =
sinz X 2 X 4 otg2 X
Sin 5 -+ cos 5 + tg 5

=2
“T¥e ;
- = arctgt €xu x - 2arctgt, 6yH11aH dx = 24 6y.1anu.
2 I+ £

[Uymmr YUYyH MHTErpajd OcCTHJAru sinx, cosx Ba dX HHHr
ypHHra ioKOpuiary ¢ opxanu wupolacu Kyiuica, HHTerpas
OCTHAary MpoAa ¢ HUHI PallHOHal GyHKUHUsicH GY.iald.

dcnatma TYpTHHYH Xoajard £ = tg% aJIMAUITHPHIL IOKOPH-
JAaru TYPTTa XOX YUYH XaM SAPOKIHIMD.

1. fs‘n?”xdx; jcos?"xdx; fsfn?"x~c057”xdx K Y puHuII -
Jarv MHTErpadiapHu TONULIAA:

1 . 1
cos2x=7 (14 cos2x), sin’x =5 (I — cos2x).
- .
sinx-cosx = - sin2x

(Gopmyaanap €pAaMuia MHTErpal OCTUAArH (byHKLUHSIHHHD
Jdapaxacd Nacaltnpub OOPWIalH Ba OXupy sinkx Ba coskx
APYHKUUSAJNAPHHHT TOK Japa)acura KeJTHPHU/Ialf.

1. Stg"x; j‘ctg"xdx KYPHHHIIAATH MHTerpaap ¢ = tgx
Ba ¢ = cigX ajnmMawTHpUILIAD épaaMuia TONHAALM.
Iv, j‘sinax-cosbxdx; fsinax-s’nbxdx; fcosa x cosbx dx
KYPUHUWAArH MHTerpasiiap
sinax-cosbx = —21— [sin(a + b)x -+ sin(a — b)x].

sinax-sinbx = % [cos(a — b)x — cos(a + b)xl,

cosax - cosbx = % {cos(a + b)x 4 cos(a — b)xl

(opMmynanap €paaMufia TOMHIAIH,

V. VaF x? uoAaNap KaTHaUIraH HHTErPaJHu TONHKII~
JAa MOC paBHUIAA X = atgt X = asint xabu OGenlruiauisap-
RaH GoijaNaHull KYyJdalaup.

I- Mucoa Kylupard uHTerpantapHy Tommr

1§ fs nSxdx; 5) fsm3xcos3xdx
2) fs!n“xcosxdx; 6) fsin3x-sm4xdx;
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3) S‘cos‘xdk; A 7) Scos,—;—x-cos 3xdx;
4) Stg?xdx; 8) [+ 4— x%dx.

A D Ssirﬁxdx uHTerpan | Typaard HHTErpajHHHT HK-
KHHYM XWIH OYJrand yuyH aBBai OepuiraH HHTErpalii
j.s’n5xdx = Ss’n“xs'nxdx = 5(1 — cos?x)?-sinxdx.
Kypunmmaa €36 ouub, KeiuH ¢ = COoSX ne6 Oenrufacak,
GepusiraH mHTErpal .
fsinsxdx = — f(1 — eyt = —-(—ot + at

KypuHAIITa KeJaau. [lewak,

fsmoxdx = — § dt +2 jedt— (tdt = —t+ 58 —
—%L‘E’ +4-C = —cosX + %—cosﬁx — % cos Bx +C

6y.J1ap 3KaH. A

2) gsin4xcosxd.~c MHTErpan.iy TOMMU Y4yH f=s'nx ai-
MaWTHPHILHE Gaxapavwu3. By xoana df = cosxdx Oyarany
yuyH . .

1.

Ssm“xcosxdx = 5t4dt = —é— 8 4-C =& sindx 4-C
6y1anu. i

3) 3 cos'xdx wdTerpatuum Tomiu ydyH Il Koumanu Ky.a-
nauub, Ky#ujarura sra 6ynamus:

jcos"xdx = f(cos2x)2dx = —41—5(1 -+ cos2x)idx =
= %{ de + §c052xd(2x) + 5c6522xdx.

By uurerpamapaad OHPHHUH MKKUTACH, )KaApaJllard HHTErpaj-
JlapAHp, YuMHUHCH 3ca siHa 11 Kounanan godifaanuG TONHIaAM:

jcosi’2xdx = %S(l + cosdx)dx = —;—jdx + —éj‘c054xa’(4x)=

X 1 .
=3 + —S—sm4x.

By ndonanu '}oi{oppmam TeHrqAaMara Ky#u6, yyfiugarura sra
6yy1amu3:
Scos“xdx = %(xA-{— sin2x + % + —;5— sindx) 4- C =

w

1. I .
' = E—x + Tksm2x + ?231{'14)(: + C.
218

www.ziyouz.com kutubxonasi



4) jtg’xdx HHTerpanuy ronmt yuys Il Ko;mam[ KyJaI-

dt “
JaHamu3. ¥ xodpa f = tgx, x-= argtgt Ba dx = ) 6y-

Janu. Jlemax,

- (g dt ) —1 at
jtgxa’x_jt T~ 7 dt—_j‘dt—- TE =

=f{—arctgt +C=tgx—x+C
OyJap 3KaH,
5) Ssinsx- cosdxdx = fs’n”-cos?x-cosxdx =

= Ssini"x(l — sin*x)-cosxdx.

OuiH ¢ = sinX aiMamITHPHUIHK O6aKapcax, O2pW/iraH HHTEr-
pa’ Kyémjarduya TONwIalu:

fsins x - cosxdn = (1 — eyt = [ pat — [ vear =
el e o gnix— Lginox 4
-_: y ¢ —6t +C = 4sm“x 6sm“x-i~C.
6) 53’n3xs?n4xdx unterpasnx IV Kouwia éplamuia Tomu-
Naji:

fsin3x-s‘n4xdx = %ﬂcos(S —4)x — cos7x]dx =

i : 1 1. 1
= 2—5. cosxdx ——E.S‘coﬂxdx = 5-snX — 7 sin7x + C.

7 Scos -%——xcosBxdx m{Terrén xam IV xouza épaamuga

TONWIaau:

j.cos ix-coséxdx = iﬂcos (—g + 3>x+cos{% — 3)x :dx=.-

3

3 2
1 13 5 1 1. 13 1
—-2—S[cos?x+cos§xjdx—E-Esmix+§-
3 -
1 . 5 3, 13 3. 5
-—5—s1n?x+C,—.2—6$n§x+ wsing X + C.

8) f;/4~x2dx HHTErpajHE TONHUII YuyH X = 2sin’¢ aJ-
~M all TUPHILIHH _6_a>xapaMH3. Y xonpa dx = 4sinf-costdt Ba

¢ = arcsin ‘/g— 6yaann. Jemak,
51/'4 — x%dx =5‘1/ 4 —4s.n* -4sint - costdt =
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— 8 [y T=s Wik sintcostdt = 8{costt sintdt =
~ —8fdz=—752+C= — 3ot +C=

= —g— cos3(arcs‘n ‘/——’;—) + C = — —3—(‘/—1_?;:)3 -+ C

Gynamd. A
. Ky#inaars HHTErp /UlapHi TOMHH.

6l. Scosf’xdx; JKasol. simx — —g- sin®x + %sinf’x {C.

62, Xsln“xdx; Jasob. % X — —%s'n2x + 3—123in4x+C.
/ 63. Ss’nbccosxdx; JKaso6. %s’nsx + C.

64. _S‘cos“xsinxdx; Jasob. — % cos’x + C.

65. [tgixax;  JKasof. 4 tgtx — = In(1 + tg?x) +C.

66. jctg@xdx;  JKasoC. —:13- ctg3'x —ctgx — x 1 C.

67. ~Ysln'*xcos%cdx; JKa806. —;- COs?X — —:),—c056x+ C.

68. SsinchosSxdx; H(asob. -}fcos?x — %cos‘&x%—(].

P

1
—Mslﬂ(1+ﬁ)x+c-
9

70. jv/9——x?dx; JMasob. —Q-arcsin—';% 4
1- o
X Vy9—x*+C. B

69. ‘S‘sina‘x'sin@xdx; JKasob. 2—(;})— sin(z — f)x —

6- §. AHMK MHTer paJIHHHT TabpudH, X0ccalapd Ba
aHMKMac MHTerpa’ Ouiau OOFJaHHIIH

Busra [7, b] €nmuk opammkiaa Y = f(x) uerapa/taHrau
¢yHKuua Gepuarau OYacHH. @ = Xp< X < X< ... < Xp =b
HyKTalap OwiaH [a@, b] opatuknu 7 Ta [%5, %], [%1, X:2],
.., [Xn=1, Xn | opamixsapra Gyaamus. By opaiuxJ/apuuHr
y3yHJIHKIapuHy MOC paBuinAa Ax,, Ax,, ... Ax, nap Gunan
GenrunaiMu3. By epaa Ax, = X, — Xz—1, R =1, 2, 3,..., 1
(6.1- unama). dumu xap 6up [Xe-1, X | OpanukJan HXTHEDPHH
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g e
TR
\ |
: |
~ IS
SEE
. | )
A, ‘
0 a X X XA’-I fk X/( X/,., Xﬂ X
6.1- yuama

‘6up Y, HyKTaHu oMuG, f(X) Huur 6y HykTafaru f(E) Kuii-
MaTuHu XucoOgaiiMu3. By muxaopaapaaH

Sp=FE) Ax, + f)-Axs + ... + fE7)AX, (1)

UMFMBAMHE Ty3amu3. DBy furubiunn y = f(X) GyHKUHAHHHD
[a, b] opanuxniarn uxmezpair RuFuHOuCH JeRuaiy.
Wnterpan HWFHHAMHUHT MHKAOPH OpaJuKHM OYJakaw
conura, Gy/akjall yCyJiura Ba HYKTaJapHHHT T4HJaHHLIUrA
GoFynK 6YJiand.
Ouan Ax,, Ax,, ..., Ax, JNGPHHHT 3HT KaTTacHHH A
OuiaH GesrwialiMH3, SBHH A = rgaxAxk Jk=1,2,3,...,n

I-Tabpud. Arap A HoJMra MHTWIALWraH KWG, 7 Hu
YeKCH3J/MKKA WHTWITHPraH®a, WHTerpajl HMFMHAM S, HHHT
AuMuTH OyJaakiaw ycyaura Ba &, &, ..., & HyKTa/JapHHHT
TaHJAHAWIKra GOFMHKCcU3 Gupop J coHra MHTW/IcA, wy J cOH-
HH f(x) uunr [a, b} opamuxmarn aHmK HHTerpatu AeduwsIaiu
Ba y Ky#ufarnua Oerw/lanaiu: :

b
J={fxde=1m S,
a n—oo(A-0)

Jemak, A HOJTAa HHTHJIAAMraH KWIKO, 7 HU 4eKCH3MUKKA
HHTUJTHPrauJa HMHTerpa/l HMFUHAMHMHT JIMMHTH aMHK HHTerpal
6y nanu. »

Wurunau Gedrucuaan ¢oifanancak, 0y upolanu

b . n
(fax =1im D fE)Ax,
R a ¢ n—eo (A+0)py
KYpuHuLiAa €3I MYMKHH.
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Dy epla a uHTerpalHuHr Kydu 4ezapacu, b sca unrer-
PanHMHT OKOpU “ezapact KeAnNaLH.

Teopema. Aeap f(x) pynxyus [a, b] opa/zu/fda y3-
aykcus3 6yaca, [a, b] opa/uu\cda YHUHZ QHUK uHmeZpalL
" masxcyd 6yaadu.

AHHI{ HHTETPAJHHUHT 3HT COAAa XOCCaJapH

1. 'Azap QHUK URMELPAAHUHZ Hezaparapit asmauimu-
puaca, YHUuHE uuiopacu xapama-kapuiucuza yszapadu:'
b a

| § flxydx = — { fodx.

2. lOxopu sa xyau 4dezapacw menz 0YA2an aHUK UH-
mezpanr Hoa2a meHz 6aadu:

ff(x)dx = 0.

3. Humeepasrsaw opasuxiapunu 6y.wx/zapza Oyauue
Mymcun

Sf(x)dx = Sf(x)dx + 5' fix)dx, a< c<b,

4. Vazapmac Kynaimyéiunu anuk urmezpar beazu-
CUHUHZ oaduza wr;apum MyMI{lLH

j‘c f(x)dx=c ff(x)dx

5. lfvlurunduuuﬂz QHUK UHMEPAAU  KYULUNYELUAAD
AHUK UHMEZPAAAAPURUNE QUFUHOUCUZA MEH2!

b b b
§UA@) + fuldx = [r(xdx + [ Adx.

AHuK nHTerpan Hp mTOH-ﬂeﬁéﬂuu HHHT
S f(x)dx = F(x) \ — F{b) — F(a)

¢$opMysacH OpKalu XHcoOJaHau.

Hemak, f(x) ¢dyHkuusHuHr [@, b] opaiuk GyiiMya ammi
pHTerpaiu f(X) dbyHKUHAHMHT OGUpOp OOULaHFHY (QYyHKLHA- *
CHHHHT b HyKTajlaTH KuAMaTHlaH @& HyKTalard KHAMaTHHH
aHHpHIITaHura TeHr.
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1-Mucon, Kyfiugaru MHTErpa/ViapHH XHCOOM2MAIUK?

3 3

1) 5'x3dx; 4) Ssin4xdx;
1 0
4 3 £

2) v xdx; 5) fefax;
1 0

2

3) §(x’—l— Ldx; 6) f el

1, P 1 1 81 1
3 it 238 =2 — — =
Al)ljxdx e s
80
=5 =20. o R
! L O B
Sy = Nl =2 x?2 | =242 _£1%=
2)§1 xdx_l\x dx =% I1 s4 —3l
_ 22162 _ 1
=3 % 3 T3¢
2 1\ ? 2d 1 2 1 2
V2 o 2 U o gy o V8 L sl 3 =
3)1J<x ‘,xhdx—§xdx ! 15’“* = 3x‘1 Sx/1
o lgy 11 1 _ 8 1 _64—1 63
—‘3‘2"3 ,3-2s+3‘3 294~ 24 24
T T
: 1 . 1 1
4) gsin4xdx=—fcqs4x o= — g cost + — cos0 =
0
_ Lty 1t
=3 T 7F T2
2
5) {e* dx =38 | _3e —3e°—-3e-—3-3(e——1)
0
al/é- r
* dx 1 x |aV3 1 a 3
__-—arctg—— —(arctg/S-—arctgl) = — —% —-%) = l.%l-A
- 223
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O Ky#inaary unrerpannapey XHCoOmaHr:

3
71. j‘3x2dx. JKasob. 26.

1

4 x
72.&(1 +e*)dx. JKasob. 4e.

0

s ' ‘
73. x+;1 dx. K aso. 6.

1 ¢

7

dx 8
74. . : . =
—5/3x+4 Kasob 3

1

75. [(1—V xhax. K aso6. 4.
-1 - . .

5 L

i dx . In13
76. ;3x—2‘ JHasob. —,

R 1 .
dz -2

77. §m o JKaso0, g
78. Scos—g— cos%’fdx. . JKasob. 0. I8

0

7- §. AHHK HHTerpajjga y3rapyBUHHM ajJMalll THPHUI

Arap f(x) dynkuus [a, b] opanukaa ysaykcus 6yaus,
X = @(f) KyHHAATH 1UAPTVIAPHH KAHOATJaHTHPCA:

1) o(t) [a, B] opanukna awuxaaHraw, OHp KHHMAT.IM Ba
9'(¥) y3nykcus 6ynca;

2) ¢ spxau Y3rapysum [a, B] opamukaa ysrapranpa x =
= @(f) Huur KuiMaty [a; b] AaH 4uxu6 KeTMaclaH YHM TY.a-
Aupca Ba @(a) = a, @(3) =b 6yxca, f(9()) dynkuus [, B]
OpaTHKAA Y3aYKCH3 O6Y/HO

b B :

| rxodx = {feone @yt RO
dopmyna ypunau Gyaand. By ¢opMmynaus awMyK HHTerpaiia
yaeapyesuunu aamauwmupuur Gopuyaacu Aehiunaiy.
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Bab3u xosrapaa x = ¢(¢) anmmamTHpHIL ypuura Teckapu
t =§(x) ammawTHpul Kysanauunaiu. By xonfa o ma g Ge-
BOCHTa & = $(a) Ba B = ¢(b) TenrnMKNaplaH aHUKJIaHAAM,
1- Mucon. Kyiunaru HHTerpaLiapHd XHcOOJAHT;
1 9

BEe=ar Y AT
1132 33

2) 5 Ver—1 dx; 5) )cos%cs'nxdx;
0 0
3 2

S)jx?,. 9—x* dx; 6) 1 x—‘f—ﬂ,

A. 1) t=x4 1 anmawTHpHW HK Gaxapavu3. By xomnd
X=0 6ynranfa ¢ =1 Ba x=1 6yaranga f=2 6ynanu,
Hemak, ‘
: d. 2(t + 1)dt 21‘? 2t 4+ 1 4 g

Xdx e (2 + dt
j(x+l)2 = .y £ _j [z dt=i§‘dt+2lj‘t_+

(] 1

.
_+jj7‘=t|f+21ntlf—7‘|f=2— 422 —4+ 1=
1

3
=3 —[-211’]2.

2) t? V ex — lb NIMall THPHIIHE  GaXkapamus. By xomza
X =0 6Yaranga ¢ =0 Ba x = In2 6yaranna ¢ =1 Gyaamu.
Uly Gunan 6upra £2 = ex—1 6yaus, Oynaan x; = In(1+¢)?

2dt .,
Xamja ¢ix=ﬁt—_J 6ynann. Jemak,

In2 1 1 ]
e Tidx e (4. 2dE o Bat  Clpe)
?)SVe ldx—§t ~l+t3_20jl_+t,_2oj e =

1 1 .
=2§dt—26fli—tﬂ = 9¢ ); — 2arctg? ]; =2-2% =97

3
3) Sx’ v'9 — X*dx unTerpannn XucoGnau YUyH X=3cosp
-1 '
M ALITHPHIIHK OaXKapamu3, y Xo/Mia x = —3 6yuca, @ ==
Ba X =3 Gynca, ¢ = 0 6ynazu. LUly 6unan Gupra v 9—x*—

=+ 9 —9cos’q = 3sing XaMAa dx = —3sin 6y
Reuax. ; 9de Gynanu.

15— 199 225
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3 0
[x2y § = x =[9cos?g3sing(—3)s ngde =

-3 x
0

- 810 .
= —81 fs n’gcosipdy = T§(2-smcp-c05(p)"’dcp =

8¢ . 81 . . 81 5
= -Z(‘}syn?Q(pdcp = ?JQSﬂ?Q(pd(p =3 “1 — cosdplde =

0

r 3
81 81\;’ __ 81 " 81 1 v
~—-§§d(P—-§0C054¢d(P~'§CP g gsinde | =
81 8l 8t , 8l
~'§“*‘§§Sln4ﬂ+3—2$n0-——8~ﬁ.

4) ¢t = Y/ % anvawTHpHiuHE Gaxapamu3. By xonma x =4
Gynca, t =2 Ba X = 9 6yaca, t=3 O6Yymanu. Uy Ounan
6upra X = t* 6yaub, dx = 2tdt O6ynamun. [emak,

9 3 3 3 3
dx otdt o ft—1+1 . 4t
5 __225 _ dt—225dt+2j-———_

yr—1 gt g {1

3 3
—ot || —2in(t—1) | =26—2—2 In@—1+
+2In(2— 1) =2—21n2 4 21nl = 2(1 — [n2).
5) t=C0sX anMawTHpHiinK Gaxapamus. By xonna x=0
6yaca, £=1Ba X = % 6Yaca, ¢t=0 6ynapu. Ly Ounan
Gupra dt = —sinxdx 6ynand. [levak,

A

0 1
9 r 1 - ! 1
COSQxS:lnde = — 5 t*dt :‘—(} £2dt = 313 0 =3

Sy wl

6) t = —l; anMalwTHpHiEKE  Gaxkapamu3. By xoata x =1
- 1 o
Gyaca, t =1 Ba x = 2 6yaca, t = 5 G6ymaxn. Ly OGiwian

oupra dt = 4 6ynagu. Suag apsal GepuaraH HHTErpaaHy
=

Gup 03 Y3rapripud oaub, kefud Oy  aJvall THPHiUJAAP1aH

.o AATAHCAK, KyHujarara 3ra O6yaamu3:
) 1
i

,2 ' . < ’ 1

£ odx L - dx - = . ﬂ_ _ __Lit__ o In £ | :

et e o
\x & L

m__ 4
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l

=mn2—In(3+1)=In2—Iny=ImZ=In5. A

nf ool ro

0. Kyfuaary unTerpaaiapiu XucoGaaHr:
5

79. [ _ JKasob. 4.
o 14+ 3x
1n3 d‘ (
X
80. ]5[;2?—_'-_—2-:7-. Jaso06. arctg 7
% d:
,:P ™
81. T F cosy . JKaso0. ———3}/3_ .
1 —
x2dx . T v
) . 6. = Y3,
82 (5%4 = JRaso6. 5 — %
Ya - a?
83. ( X/ ol — xdx. /Kasob. <.
[}
1
84. { In(x + 1)dx. JKaso6. 2In2 —1. P&
0

8- §. AHHK uHTerpaajaa OyjaakJja0 HHTerpaJJiam
Arap bu Ba v Jap [a, b] opannxia Aumepeﬁunaniraﬂyaqn

6yca, gudfu HHTerpanHu 6yJaknaé uHTErpannall _f udv =
R a

a
b

= u(b)v(b) — u(a)v(a) —'5 vdu ¢opmyna EpAaMMAa amaira
OLUHPHIALH. ‘

I-Mucoa. Kyfingaru unterpaniapun XucoGJaasr:

=

2a e -
1) j‘(x+3)s'naxdx; 3) jx-lnxdx;
a !
2) _Saxcos;i dx; 4) éx-e‘dx.
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A. 1) Arap u = x -+ 3 Ba dv =sinaxdx ne6 Geiaruna-
cak, du=dx Ba v = — Zl cosax 6ynamy. By epma u=x-+3

1 ;
Bd ¥ = — —COosax ﬂap[ 0, -2:%] opamuxAa AugdepeHunania-

nyBunaup. Lynunr yuyn 6y wuuTerpannu Xucobsawspa 0y-
Jaksiab ueTerpaanaml GopMyJacHHH KYJJIAHHI MYMKHH:

o3 L &m

5 . 3 @

s (x + 3)-sinaxdx = — x: cosax lo + %jcosaxdx:
0 by

k] - T

—— 43 %a
7t =, 3 1
= cosa: - i+ — cosa-O—l—; sinax 10 =
3, 1. z P 3,1 143
=g tgsna g - gsinal=gtoa=—7—""

2) u =X Ba dv = COs ;idx Je6 Gearmnaiivus. ¥ x011a
du=dx Ba V= a-sin% 6ynanu. Dy epra u =X Ba v =

=a-sin% ¢yuxumsnap [—a, a] opamuxia AudpepeHiunan-

napysuygup. LUynuar yuys Oy HHTErpanHd  XHcoOamiaa
GyJakaab uuTerpanail ¢popMyJIacHHH KY/JIHUI MYMKHH:
a a

‘ x x|t ' x -
j xces—=dx _—a-xsm——l -—a‘s sin —dx =a’s'nl —

a N/ L} a aQ
A J

a
— a(—a)-sin(—1) — a-a(—cos ﬁa } |_a= a’s’nl — a’sinl -

a
+ a%os;i l L= a’cosl — a’cgs(—1) = 0.
d
3) u=Inx Ba dv=xdx 5e6 Oelrunacax, du =7x Ba

2 x2
/ =% 6ymam. By epra u =Inx Ba ¥ =7 OYyHKUMATAD

le, e*] opanukia mppepeniniiany Bun 1up. LLIyHHHT YuyH
6y maTerpuiHK XHCOOMaiu1 Gymakaal murerpaniail ¢pop4y-
JIACHHH K VJJIAHHIL MYMKHH! )

e 2 e* 2 el
13 xg e 15- xg e .X:"

= — —_—— o e— X _— =
jxlnxdx 5 Inx L 2) xdx 3 In . 71, °
e .
et g ¢ et et _ et e et et
=S e —Fhe— F—7'=5g2—g—pig°

___3 4 L 2__1_ 2 2.__
_Te—4e—4e(3e .
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4) u =x Ba dv=e*dx OenrunawnapHy KHPHTaMH3, Y
xonja du = dx Ba v =e* 6ynagu. byepia u=x Ba v =e*
¢yuxuuaaap [0, 1] opammkia nuddpepenunannanysuumup. Uly
cababan 6y uHTerpajuH XaMm Oysak/al HHTErpiiiail MYMKHH:
1

1
fxexdx: xe* ,0—— - efdx =e—e* IO =e¢—ete'=1. A.
0 0

. Kyﬁxmaru HHTEerpasJapid XHcoOJaHr:

xdx )
. 6. 8.
85. SV ] JKaso
86. s x?axdx. Jaso0. Zﬁ#_
' i
1
-6
87. [(3 —2x)e-s. JKasos. Xtl
) 0
3
88. fxCOSxdx M aso6. % —1.
0
89. jln?xdx. JKasob., e—2.
11 ]
90. 6Y arctgxd x. Hasob. —;i— 3 In2.
4
91. (12X gx. JKaso6. 4(Ind — 1)
Iy X
1
92. _fx-e“dx. /Kaso0. 283; L
0

9- § AHHK MHTErpajJHHUHT reoMeTpusira TaTOHKJIapH

1. lccu durypanuHr 103uHH XHcoObaaul.
1. Arap |a, b] opanukia y = f(x) gpyukuus Gepuiran 6yauo,
Yy y3aykcu3 Ba f(x)>=0 6¥aca, aHHK HHTErPajHUHT TabPH(DH-
b

Jan j J(x)dx wurerpanuunr Kuiimat nactAad Ox YKu OunaH,

a
HanjaH X =@, YHrlaH X = b TYFpu uM3HKNaP Ba IOKOPHUAaH
= f(x) GyHKUMAHUHT rpadury OwiaH uerapajlanrad 3rpu

229

www.ziyouz.com kutubxonasi



=17

6.2- uHamMa " 6.3- yu3Ma

YM3HKJM TPaleUHsHHHT 1034ra TEHIJIHTH GeBOcHTa KeawuG
uyHKaid, AbHU (6.2- yn3ma):

b
s= f(x)dzx. (1)

2. Arap |[a, b] opanukaa f(x)<<O 6yaca, —f(x)>0 6y-
nalu. By xosia srpy UM3HKAM TPaneuusHHHT 103H KYHUAArH
¢dopmnyna Ounan xucoGaanaau (6.3- yusma):

b b
= — [wdx = || feoax . (2)

3. f(x) ¢pyuxuus |a, b] opamgna y3nykcus 6§46, Gup
Heua HyKTaja Hoara aMnaHca, f(x) ¢yHkums Ox ¥k, x =a
Ba X = b uM3HKJap opaculard S5rpd UYM3HMKJH TpaneLusHHHT
103aCHER XHcoOsalt yuyH, f(x), Ox VK Ba éHMa-éd TypraH
HKKHTA HOJJIaP OPacMAard 3rpu UM3HKJIH TpaneuusaPHHHT
103anapy TonHaub, yJaap x¥ywunany. Enma-&d Typran nostap

opacuJary srpH YM3HKJHM TPaneums-

ﬂ HHHI 103acH Oy opanukAa pyHK-

uust  Mycbat 6yaca (1) cdopmyna

6unan, arap Oy opamukia f(x)

» MaHpuit 6Yaca UKkHHUH dopmya
OunaH TONHMAAH.

4. Arap |a, b] opanukaa f(x) Ba
@(x) y3nykcu3 ¢yHkuusaap OGe-
puirad 6yaub, [a, b] ma f(x) >
> ¢(x) >0 6yaca, (6.4- un3mMa)
Jard 3rPH UMUK TpanelHsTHUHT
1030 Kyluaard ¢opmyna Owial
6.4- un3aMa XHcobananu:

AN
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6.5- unama 6.6-un3ma

S = {1f(x) - o(x)]dx. &)

Mucoa. YOkopugan y = x* napabona, uanian X = ],
yHraan X = 3 TYFpH uu3nKjaap Ba nmacthaH Ox Yxu Ounau
yerapananraH ¢urypanudr io3uin tonuer (6.5- uu3ma). by
urypanunr 103uHd GHpuHun opMyaadan (ORAIAHHO TOMa-
MH3:
x| 1

3
. 2
S = is xXdx =7 = 99— =83z KB. GHPJHK.
1-Mucoa. y=6x—x? napaGosa Ba OX YKu OuiaH
yerapasanral QUrypaHuur 103uHH Tonmuur (6.6- uusma).

A. By MHCO/a MHTErpa/IHMHT verapacH SrpH YM3HK OHiaH
OXx yKHHHHT KeCHILWIU HYKTanapuiaH TONHIalH. ByHHHr yuyH
y = 6x — x*

{y =0

CHCTeMaHH eyuu kepak. UMM 6x — x? = O TeHr;aManu euuob,
Xy =0 Ba x, = 6 azpra sra 6ynamu3. ywudar yuyH usia-
HaéTraH 103 '

6
S =‘5(6x —xNdx
]
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MATCTPAHHET KHiMaTHra Teﬁr, S'BHH:
6 .

2 _ae_ B 2 63 —
s=0j(6x—x)dx_3x ~ 5|, =36 —F =108—72=
= 36 KB. GupauK. A

2- mucoa. [0, 2x] opa-
y JUKA2 Y ==8NX (YHKUHA-
HHHT rpauru Ba Ox YKo
Ounan uerapa/iaHral purypa-
HUHT 03WHM TOnMHT (6.7-

b= 4yu3Ma).
/ﬂ%ﬂ n A. [0, 2r] opanukHH HK-
0 /V/ * xura [0, =] Ba [%, 2n] opa-
- %% MHKKa 6Yaamus. [0, =] opa-
““““““““ JHKAA sinx >0 Ba [=, 2]
Ccpamkza s'nx < 0. Bepwiran
6.7- uH3Ma (UTYPaHUHT 103MHH TOMHIL
yuyH (1) Ba (2) popmynanan
(oiiRasaHaMu3;

2n
T

[ 2%
S= fsinxdx + ”sinxdx l = —CO0sX ; + ’ — COsX =4,
0 T

. |

3-Mucon y =7 (x-—4)2, X—2y-+8=0 vyusugaap
OpacHIarH (pUrypaHuHr 103HHH XHCOGJaHT.

A. By muconga uaTerpanHuHr yerapacu Gepuirad YH3MK-

JIaPHHHT  KeCHINYUI HYKTaJAPHHHET abClLHCCACK O6ymanu. ¥
HYKTaJapPHHH TONMII YYyH

y= 3 (x—4y

y = (x—8)
CHCTEMaHH €4aMH3; % (x—4) = —; (8—-x), 6ynnan %( X—4)? =
= ‘21‘(8—96) €ku x* —6x = 0. Jlemak, x, =0 Ba x, =6,

ABHE H31aHaCTrau 103 (6.8- uu3ma) 3) dopMmynsa OGuian To-
NuIazH: ‘

6 _ 6
S=J |26 —x)— Loy Jax={ (2 x = Lat)ux =
0
0 = 9KB. OHPJHK. 'A
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6.8- unama 6.9- uH3Ma
4-MHuCOM.
X2 ¥
zteE=1 (nH
€nuK 3rpH YM3MK OM/MaH uerapaldaural QHCYDPaHHHT I03HHH
TOIHHT.

/. Orpu uM3MK SanuncaaH ubopataup (6.9- un3ma). By
¢urypa KoopAnHaTa yK/apura HucOaTaH CHMMETPHK OVJaranu
cabab/y yHHHT 103MHH TOMMWNA aBBal OHUPHHYM KBaApatra
KOHMAWIraH KUCMHHUHT IO3HHH TonuG, cYHrPa yHH 4 ra KY-
NalTHPHLI KHos. .

Hewmak,
a
b
S=4Y7|v a*—xdx.
b
b , 2 2
by epza y =~/ a'—x%.
Wyunur yuyn

b

S=4. %05‘/‘12 — xX¥x = 4.— ai})cos%pdqn =

la

L
2

2cos’ode = 2ab 5‘(1 + cos2¢)dp = 2ab
0

*

ey 00,
ol a

= 2ab do 4

[
(=1

1a

AN
"
% =

) T
~+ 2ab) cos2¢dp = 2abe .t —12—‘1-2absln2(p ,0 = 2ab % +
0

+ absin2 5 — absin0 = ~ab. A
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(J Ky#uzary uusukjaap Owian vuerzpajaHraH (purypaHHHT

I03HHH TOIMHHT:

93. y = 8+ 2x—x?, y=2x-+4. )Kaso6. 10—% KB.

. 6UpJHK,
9. y=x3%—4x, y =0. )Kaso6. 8 kB. GuPIHK.

9B. y= Tl(x—3.)"’. Xx—2y+ 9=0. Juso6. 41% KB.
6upaHK.
96. y == % (x—2)% 2x—y—4=0. )Haeo6. 12 xs.
' GHPJIHK.
97. y =4 —x%, y =0. aso6. 10~ xp. Gupnuk.

98. y*=2px, x =h. JKasoé. 31/1;/51—771 KB. OHP.iMK.
9. xy =4, x=1, x=4, y=0, )Kaso6. 8§n2 ks.

OHpNHK .
100. y?*=2x+ 4, x =0. JHKaso6. 5—:13- KB. OMDIHK.
101, y=x* y=2—x* JKasob. 4—5— KB. GHDPJTHK.
102. y =x"+4x, y=x + 4. /Kasob. 20% KB. Oup-

JIHK.

10- §. Uhrerpan €paamuaa xamMHH XucoOaaw

X=a, X =>b TeKHCAMKJIep opacuma Kolsamran (6.10-
yHu3Ma) ¢urypanu Kapa#iruk. |a, b] opanuxnarit Xep 6Hp X
HyKTaaad YTyByH Ba OX YKKa NepPrneHAHKYJISP TeKHCIHK Oy

6.10- yn3ama
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¢urypaiu Kecranfia XocHa OyaraH kxeCHMHHHT 1031 ((x) ra
Tenr Oyacuu. [a, b] opanuxaa Q(x) y3iayxcus dyukuus ge6
¢apa3 KHJIHO, QUTYPaHHHI XaKMHHM TONamu3. BYHHHT yuyH
[a, b] opamukEu £ Ta TeHr 6yJakka 6yaaMu3 Ba xap
6up OyymHuLI HyKTacHZaH OX YKKa MNePreHAHKYJaP TeKHC-
JHKAap yTKadamu3. By TekHcnukaap Gepusiran ¢urypanu # Ta
KHCMra axpatadd. Arap k- KHCMHHHM, ABHH X = Xz_; Ba
X = Xp TEKHCJHKJAp OpaCcHAa KOHNauiraH KHCMHHH OJCaK,
‘yHHHT  XaRMH AV(AV = Q(xz-1)AX:) 11 Tonamms. Suiu
Oapua  GymMHHIL HyKTalapy Oyiuya Ty3uaran o, =

n
= 2 (xz—1)Ax,  HuruHAMHH  Kapaink. MaTterpanHudr
k—1

TabpHbHra acocaH GEPHAraH (UTYDPAHHHT XAKMH
b

V= |Qx)dx (1)

MHTErpajJHUHI KHilMaTHra TeHr Oysaady. Dy wunterpan Q(x)
dynkunst [a, bl opanuxia y3aykcH3 GYaraHd yuyH MaBKy A
6yaaan.

Arap y = (x) pynxuus [a, b] opanuxaa y3aykcus 6yaca,
6y ¢ynxuusHuar rpaguruiy OX YK aTpoduia alJaHTHPHLI -
JAaH Xocua1 OyaraH ¢HIypPaHHHT XaMKMH

b
V == f(x)ax @)

¢opmyna Ounan Tonwiapd. YyHkM 6y X012 DUrypaHHHT
x€la, b] nykranaru xecumuHudr 103u Q(x) = =f4(x) 6yaanu.

I-Mucon Kyiunern vumsuxmap OumgaH uerapanaHrau
GHrypanripHH KOOPAMHATA YKJAPH arpPoduaa aimaHTHPHiLAAH
XOCHT OYrreH KUCMJISPHHUT XaXMHHH TOIHHT;

) xy=4 y=0, x =4, Ox ¥x arpoduna;

2) y*4-x—4 =0, x=0; Oy VK arpoduia;

3) y=x%+3, x=4; Ox YK atpodila;

4) y =2x—x* y=0; Ox yx artpodula;

x? T . -

5 =+ i’; =1; Ox yx atpoduna.

A1) xy =4, y=0, x =4 yusuKnap, GuraH uerapanan-
ran ¢urypann Ox ¥K aTpopuia aiNaHTHPHILARH XOCHI 6ya-
FaH XHCMHHHT (6.11- uu3dma) xamMu:

4
V= ﬂj lxi/?dx
1
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6.11- ynama 6.12- yn3ma

HHTErDATHHHT KUAMATHra TEHT:

X

4 4
V==fgdx=16s [ =16z (—1) | =
1 . 1

=167(—+ + ) = 16%(1 —%) = 12 Ky6 Gupmk.

4
) yV+x—4=0;, x=0 yu-

/9 _y 3UKJIap GH/aH yerapanaHraH ¢urypa-
pIs HHHr Oy YK aTpodHia aiimaHTHPHIL -
4 AaH XOCHJ OYJIraH KUCMHHMHT XamKMHK
161 (6.12- unama); .
s y

s
pn = {4~ yrdy
2} -2
;Z i MHTEr DATHHHT KHIMATHTa TEHT:

9k 2 L

ot V:‘n:S(L}._.y‘-’)dy:Qﬂ:j.(ls__

B -2 0
6 8
st — 8y +y*) dy =2r (16y — 5y +
Al
1 2

3 NI AN L 64 | 32\
’ %sy)]0~2w(32—§+3)_
4

_ \\ —342
oy - =34 =7 Ky OHpaHK.

6.13- yu3ma 3) y=x2+43, x =4 uusukaap
236
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6unaH yerapananrad ¢urypain Ox VK atpoduia ailjaHThpHLI~
RaH XOCH OYJraH XHCMHHMHT XaKMH (6.13- un3wma)
4

n’.g(x’ + 3)dx
) ,

HHTErPaJHUAT KHAMATHra TEeHTAHp:

4 4
V = =f(x? + 3)dx = = [ (x4 6374 9)dlx = = (5 x4 2134
0 0

-+ 9x,) ‘: = “(§+ 2-4* + 9"4) = 368—;—% KyG OGupmHK.

4 4

N e —

6-14 yuswma.

6.15- un3Ma

4) y =2x—x? y =0 [uMsugnap OwiaH vyerapaiaHra
¢urypanu OX §K arpoduia afTaHTHPHIUAAH XOCHA Gyaran
KHCMHHHT XaxMH (6.14- ynu3ma)

2
= {(2x — x?)dx
HHTEr PAJIHUHT xuﬁmamrao TEHT:
2 2
V= r|(2x —xdx = = [(4x — 4x3 4 xt)dx =
0 0 .
el g Lz e -ae)-
= ? Ky0 OHpJHK.
5) ’;—z -4 Z—j——— 1 uudux suauiacAad ubopar, yHu Ox ¥k

aTpoduAa alIaHTHPraHaa“ SMAMICOMA XOCHT Gynafd. IAnHnC-
OMAHJAHI XaXMn (6.15- uu3ma)
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HHTET PaJIHUHT KHiAMaTHTa TeHr.

a : a
V= 1:?1—1 S(a’ — xXNdx = 2= %of(a’ — xNdx =

-~a

a b? 1
=25 (e —Fa) =

. b?(.2 1 3)
—2"(;_2_‘1& 3x .

2 . 4 3 :
-——271755 ga = -gﬂab. A
0. Ky#uparn 4n3uKJIap Gunia yerapajadrad QUrypasapHu
KOOpIHHATA YKjapH aTpoduia almaHTHPHILAZH XOCHI Gyarau
JKHCMJIZPHHHT XaXKMHHU TOIHHT:

103. xy=9, y=3, y=09; Oy ¥k a'rpoqmna.'
~ /Kaso6. 18w xy6 6upmuk.
104, y = 10—x2, y =x? }+ 2; Oy VK arpoduga.
: asoh. 16m Ky6 GUPJHK.
105. y =4 — X 2x4+y—4=0;, Ox yx atpoduna
/Kasob6. 6,4 ky6 Gupauk.
106. y? =2px, x =h;. - Ox yx atpoduaa.
2 2 Kaso6. wph? xy6 Gupmik.
107. % —i—;: 1, y= +b; Oy ¥x atpodpuza.
JKasob. 8“321’ Ky6 GUpaHK.
108. x? 4 y?=a? Ox )”ui atpo¢uaa.
’Kasob. —ma® ky6 Gupamx.

109. y = cos( x— ), x=0, y=0, (x>0); Ox y« ar-

T

poguna. JKasob. .—4-(% + '—23—) KY6 GHDTHK.
110. x* —y? = a?, x = +2a; Ox yx arpoduia.
Kasob. %wa“ Ky6 OHP/IHK.

.
Ill.y=(a——%),x+y=a; Oy ¥x atpoduia
Kasob. g—az‘ Ky6 6upauk,

112. x’——y’::4, y=2; Oy gg aTpoduaa.
Xasob. —3—15- Ky6 GHpPJHK.
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11- §. AHHK mnefpa.nnn TaKpHOHH XucoGaam

AHuK HHTErpamHH TaKkpHOMA XucoOiawiHMHT OHp Heua
b

ycyanepy MaBxkyaaup. By ycyanapaan dodinananuG, S f(xydx

aHHK HHTErpasHH TaKpHOHA XHCOOMAll YUyH KYHuZard uiujgap
6 axapuiaju:

1) [a, b] opanukhK X, Xu,. .., Xp—1 HyKTalap OujaH 7
Ta TeHr opajuKaapra OVaudaid. Dy xonma opanrgJapHusr
yaynmrn h =>=% ra tenr Gymamm.

2) By O6yaunuin HyKTasapupa y = f(X) ¢yHKUHSHHHT
= f(a), yi=/(x), Y2 = J(xs),. .., Y1 =S(Xn-1), Yo =

= f(b) kuitMaT/apn XHCOOJIAHAMH.
3) Keitun takpubuii Xucob.atu Q)opvxynanapnﬂuﬂr 6upop-
TacuAaH ¢oHfaNaHHIIH.

I. TYyrputypr6ypuakaap popMyaacH.
b —
(f)dx =y, + 90+ 92+ oo+ Ya) =D (1)

=0

€KH

b n
5f(x)dx=h(y,+ya+...+yn>=lez_‘.yl (2)
b

by dopuynanap €paamuaa j J(x)dx wunTerpanHuHr KHi-

a
Mmartura Teur 6yaran aABb srpu YH3HKJH TPANEUHSHHHT 103K
LU TPHXIAHTaH (6.16) Ba (6.17- yu3ma) TYFpH TYPTSypuaKIap
I03/12PHHUHT AMFUHAHCH OMJIaH afMAalITHPAIAMM. Typroypqax-
Jap (opmy.JacMAard XaTOJHMK:

-~ a
am < 5V,
6y epar Yy |y’| HHHP [a, b] Jary SHC KaTTa KHAMaTHAKP.

I Tpaneuunsanap dopMyaacH.

b
}'f(x)dxzh (eddn oy byt oo dya) =
“n—1 ’
h()’ ~— ¥n + \! ) . . - (3)
. ) -
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By ¢opmysa €plamuia SrPH YM3HKAH TPANCUMSHHHT I03H
wTpuxJanrad (6.18- uM3Ma) TpanmeuusIap 103JAPHHHHI HHFHH-
Rucd OunmaH anmawtupuaaiu. Tpanewwusmap ¢opMyJacHaaru
XaTOJHK:

(b _._a)3 no»
_ An) < 5 Yo
6y epra Yo, [y”| muur |a, b] marw sHr kaTTa KuiMaTHAMP,
ll. Cumncon Gpopmymacu. n—xypr coH.

b
jf(x)dx= %E)’o + Y+ 4+ Y+ . . + Yn-1) + 2y, -
d Y+ o Yo ] (4)

By ¢opmyna €pramuia xucobaamaa 6up Kyt nosoca-
JIADHUHT 103 LY y4YacTKalarM Y = f(X) srpH 4YU3HKHH MOC
pasuwAa (X,7(x;)), (X115 f(X141)) Ba (Xip2 = X; 1 24,/(X110))
HyKTajapAaH YTyBuH y =ax’--fx 4+ 1 napaGosna Guian
anMall THPHIIraHAard NOJIOCANaPHHHT 1031 GH/IaH aiMaluTHpH-
Jaapy (6.19- uusma)

CHMIICOH (hopMyJIacHAArH XaTOJHK:

b—a

Aln) < 1800 re ’

9. ly®| wmr [a, b] marn KuAMaTHHHHT 3HF

6y epaa Y.
KaTTaCHIHD.
Arap Oupop mukmop A coHra Tenr G6ysiuG, B YHHHT

TakpuOHit KuiimaTH 6¥ica, ywmby A =|A— B) MHKAOPHH A
HUHT abCoJIIOT XAaTOCH Ba & = %-IOO% COHHH A HHHr Huc-
61t xatocH Aefiunanu.

yt vory ot

,\j/ / N v N
O\ \\¢d
NN ,

ilé§%§}%///ﬂ < /\ //{\ -
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RS

6.18- lmslma

l-Mucoua.
6
dx

lj.v/1+x?

Xt X2

6.19- yu3ma

MHTerPaiHi 72 =5 6§Jranfia Tpaneuussiap hopMysacH Epaa-

MHJa TakPuOuil xuco6Janr.

A. By xonma Tpaneumusiap ¢opmynacu

6

J‘ dx b6 =11yo+ ¥
= =5

KYpuHMLIAa GYmani. Yo, Vi, Vi, Ya

5 +iry1+)’2+y3+)’4}

1
v |+ x3

VoTys 1ap y =

GynkumgHMHT Xy =1, x,=2,7x,=3, x,=14, x, =5,
X5 = 6 HyKTaJaplar KHAMar/apuiup,” sbHu

1

1

=75 ~0,71.
1

e ~0,33.

1

a5 = 0,19.
1

= o= ~0,12.
L ~0,09.

T Y 1%
1

Xo=1; )’o='/l+13
Xy =2; )’1=}/%23=
Xy = 3; )’2=“Vl—_%§2
Fa= ys:,/l-,lws

. 1
X4=5; )’4='T53
% =6 ys:v'm

IUynnar yuyn
~ l[0,71 <+ 0,07

53—+ 0,3340,19 4 0,1240,9]=1,12.4
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1

2-MHCOJL. (1 7 HHTErpaiHH apBan HblOTOH—ﬂEHOHHLl

dopmynacH épnawma xucoﬁnaﬂr. Keitun GepunraH opasuxHH
10 Ta Gynakka O6yaud, TYFpH TYPTOYpUaKJap dopmyracy,
Tpaneuusiap ¢opuyacH Ba Cumncon cpopwynanapu épaamMHAa
TaKpUOHH XHCOOMAHI. YHAaH Ke#iuH TaKpHOHH XucoOatu
dopvynanapy OuaaH XHCOOMaraHAa KWIMHTAH —XaToJapHH
npoueHT xHcOOHA1 Oaxonanr (Gap4a XHCOOJaulTapHH 4 Ta
VHAH pakaMmraua ojud OOPuHT).

A. 1. by wunrerpainn Heioton—-Jleii6uuu ¢opmyaacu ép-
JaMKaa xucodnaivu3:

j—dx— = arctoxll =arctgl —arctg0= — ~0,7854
s 14+ x2 5% e T g gu= 1 ’ .

2. DraM Oy uHTerpanHH Takpuduit xucoOGaail ¢GopmyJa-
Japuian ¢oiaanaHud XucoOmailMu3. DByHHHr yuyH OpuIMKHH
yHuTta TeHr Oy/akka Oysaud, Oy HyKTasapiard QyHKUHSIHHHT
KHAMATJIZDHHH TOMAMH3:

x, =0,0000; y,=1,0000.

x =0,1000; ¥, =0,9900.
x, =0,2000; - y,=0,9615.
x5 =0.3000;  y,=0.9174.
x, = 0,4000; v, = 0,8620.
x, = 0,5000; y, = 0,8000.
Xy =0,6000;  ys;=0,7352.

x;=0,7000; 'y, =0,6711.
x5 =0,8000;  yg=0,6097.
x, = 0,9000; vy, = 0,5524.

X = 1,0000;  ,, = 0,5000.

a) bepwrran murerputHi a3san (1) ¢opuyar épaaviuia
XHCOB2aRMH3:

9 -
= h >y, = 0,8100.
i—0
By xoaaa aGcoaor xaro |0,7851—0,81] = 0,0246 ra Tenr.
. 0,0240-100
HucOnit xato 3ca —078571—“3’13%'

. 1
dmau (2) popuyaa Epiaviaa xucobnainua: [ = f.ry-yl =
=0,7600. By xo/11a a6comior xato [0,7854-- 0,7600] =0, 02:)4

0 0254- lOON 3,930;.

ra Teur. Huebuit xato 3ca SNCT
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6) BepwiraH MHTerpanHu TpaneiHsap gopmyJsacy €pAa-
MHJa XHCODJalMH3:

9
I = n(Rte 4 Ny} ~0,7849.

By xoaza abcomor xaro (0,7854 — 0,7849) = 0,0005 ra

[t}
teur. Hucbuit xato 3ca ()_()_()(%__QZM)N 0,0637%.

B) Depunirax HHTeFPaJIHH CumrncoH ¢opmynaacd €paamuia
xucobmaimu3: [~ 7 [(Y0+)’10)+4(Y1+)’3+)’5'{ Vit+¥9)+

+2(y2+ ¥4+ Ys1+-¥s)] = 0,7853. ,
By xospa a6comwoT xato |0,7854 — 0,7853| = 0,0001 ra

tenr. Hucbuit xato 3ca 0—0%0%& 0,0127%. A

Kyymzlaru UHTETPa/iIaDHH aBBasl Tpareunusnap ¢popmy-

JlaCH, cyurpa Cumncon ¢opMynack épramMuia Taxpuémx XHCo06-
JIaHT. _
1

113 YI _‘f‘x , b= 10. JKaao6. 0,6938; 0,6931. I
Kymmam uHTerpaTapin asBan HeioTon-Jlei6HHL ¢Op-
MyJaasapu épAaMHaa XxHcoGnawr, cyHrpa n =10 O6yarania
6y HHTErpajH{ TYFPU TYPTOypuaxJap, Tpaneuussiap Ba Cuu-
TICOH ¢opMyJaliapd éplamuna Takpubuit xucoGJaaHr. YHIAaH
KeiuH TakpuOuit xucobmam ¢opMymanapa Oudad xucobJaran-
Ja KHIMHraH XaTOJIapHH NPOLLeHT xuco6Haa GaxosaHr (Gapya
xucoOnaiapay 4 Ta YHIH pakamraya o/MO GOPHHT).

2
114. § & JKasoo. 0,7188; 0,6681; 0,6938; 0,6932.
i

9
115. { 6x —b5dx. Kaso6. 34,8183; 40,8183; 37,8183;
1
37,9655. M
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vIiiI BOB
K¥I1 APTYMEHTJIH ¢ YHKLMSA

1- §. Kyn apryveHTin ¢yHKUHAHHHT TabpHdH Ba
aHHKJAHHUII COXacH

WxTuépuit Hatypan coH n Oepunran OyacuH. Bapua Ttap-
THOMGHraH 7 Ta (X, Xy, ... , X,) XaKUKUA COHJIAp CHCTeMa-
CHIAH TY3WIraH TYIVIaMHU 7 Y.1408.4u a3o Hehuragn. Yuu

RU={(X), Xy o ovy X)) X, € RyE=1,2,3, ... ,01}

Kabu GearuwnaliMu3. 7 Yauosan R™ (Da3OHHHr 3JIE€MEHTHHH
VHHHT Hykmacu Jefunald Ba YHH KHckada X = (X, X,,
..., X,) Kypunauiga OearunaHagu. Arap Oy epra 7 =2
6yaca, R* tekuciikka, n =3 Oyaca, R* ¢asora sra 6Gyxa-
MH3.

Tavpud. G rynaam n YauoBau HasoHuHT GHPOP KHCM
tymiamu 6yacud, Avin G < R". Arap 6upep xouza G Tyn-
JaMHHHT Xap O6up X = (x,, X,, ..., X,) 37’eMeHTura 6uTTa
XaKuKuil conHu Moc K¥#ca, G tynaavAl yHxuua OGepwirau
Jefiunaiyd Ba y

y=f(K) = F (@0 X - 2)

Kabu OGearwlaHafd. Dy ¢yHKUuMAHN o apyseiman PyHk-
yus INedunanu. ,

1) TomoHaapu X Ba y ra TeHr OYyaraH tyrpu Typréyp-
YaKHHHT 1030 S = Xy ra TeHr, SBbHH Y UKKH apryMeHTH
(byHKLHs. . v

2) Kuppanapu x, y Ba z OyJaraH napaieiendneIHHHT Xax-
MH V yu aprymentin ¢yHxuuaaup, y V= xyz ¢opmyna
6u1aH uhOAATAHATH.

WUkku apryMeHTIM (YHKLUAHHHT aHHKJAHML COXacH Te-
KMCJAUKIArd OuHpop Tymiaam Oyaub, 2 = f(x,y) ¢yHxuuA
¢dazofa cupTHU upodanalau. Yu aprymentin u = F(x,y, 2)
OYHKUHAHUHT aHUKJAHHID CcoXacH (asofa Oupop TymaamaaH
ubopar Gyaanu. YHuHT Kufvaraapit 4 ya4osud ¢a3ofa €TajH.

1- MU coJs. Kyilugary TeHrcu3JukJ/ap OHJAH aHUKJIAHT aH
COXaHM sICaur. .
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7.1- uu3mMa 7.2- yn3ma

) —l<x<l, —lsy<sl; 2) x*4y’<9, y<06;
3) X242y <4, x>0, y>0 4) I<x—y<3.

‘. 1) BepuiraH TEHI CU3J/IHKHH TOMOHJIZPH X ='?-:1,'x= 1
Ba y = —1, y =1 TYFPH YU3MUKJADHUHT YCTHAa ,€TraH KBa-
APaTHUHT WuuJa ETaluraH HyKTanap KaHoaTJaHTupaid. [lemax,
Gepwirad TEHTCH3/MK OMJIaH aHMKJAHAAMraH coXa 7.1- un3Ma-
Jaru KBanPaTHHHI MYKH KHCMHAMp. By coxara xBajpaTHRHI
TOMOH/J:PH YCTHAICH HyKTalap KHpMaHly, Yy otux coxa
Jedusaay. 3

2) Bepwiran coxa x? -+ y? <9 MOMPaHHHT X YKuHlaH nacT-
AarH KucMHAMP, uyHEH Y << 0 1e6 osuu repak (7.2- yusMa)-

7.3- uH3Ma 7.4- yuama
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By coxara uwerapa xam kupaid, OyHZAall COXaHu énux coxa
Jefns1aay.

2 2 '
3) % + % <Z 1 coxa 3VIHINCHUHT HyHAary OUPHHUYM KBa-

APaTHBHI KHCMHAaH uOoparaup (7.3- uusma), uyHKH X > 0
Ba y>0 aup.

) I<x—y<<3coxay=x—1 Bay=x-—3 Tyrpu
4H3HKMap opacuiary (7.4- uuama) monocafian HGopaTaup. By
coXara TYFPH UH3HKJAPHHHI yCTHAArH HYKTalap KHPaid. A

2- mucoJa. Kyhuaary ¢yHKUHAJIAPHHHT aHHKJIAHKIL COX a-
CHHH TOMUHT.

1) z = a’—x'—2y”; 2 u=V2—x"-2y%

N e=my

b) z= lﬂiﬁ.?Y_l; 6) o = arccos (x*+ y?).
v (y—x)

4) o=y 3x——5—,
y

L3

A 1) 2 =a— x*— 2y? pyHkuusa OyTyH pauxoHad GpyHK-
uHs OYaraHy YUyH YHHHT aHHKJAHHII COXAaCH TEeKHCHHKAATH
6apya HYKTanapAaH HOOpaTAuD.

2) u=y 2—x* ~ 2y GYHKUMSAHHHT aHHKAAHHW COXacH
-;‘i—{—‘y2<l SJMHMICHUHT HMYKH KHUCMH Ba YHHUHT YCTHAArH

HYKTasapfaH HOOpaTAHP. IDJJIHNCHHHT YCTHAArH HYKTanapia
WIAH3 Tarufard nohOJaHHHT KHiiMaTH HO/Ta TeHr, HYHAArd
HYKTanzpla 5Ca MycOar, 3MHNCAaH TallKapHAard HY KTanapiaa
MaH}Hil. »

3) v= ey OGYHKLUHS Kacp-pallHoHan Gy HKUHA Gyaranu
ca0absH, YHHHT MaXpaXKH HOJIra TeHr OyaMacaury kepik. by
GYHKUHAHMHT aHHKJAAHHW coxacura, y*-—x?==0, AbHH y =
= 4 X TeH[VIaMaHH KaHOAaTMaHTHPAJHraH HYKTakap KupMac-
JIMTH Kepak Jlerad cy3. [emak, 6y ¢byHKLUA Yy =X Ba y =
= — X OHCCeKTpHCANapH YCTHAArd HYKTalaplaH TalluKspH
TeKHCAHKAATH 0aPya HYKTanapla aHHKJAHIaH.

a 5
) o=y 3x—l~/—= OYHKUHAHMAT  aHUKJAAHHL  COXAaCH
y

x>0, y >0 TedrcusnmHKHH KAHOAT.IAHTHUPILMTaH HYKTanap
6ymwu Kepak. By Tenrcusmuknn (7.5- uu3ma) GupuHuM KBa-
JpaT HUMRary Ba X VKHHUHI MycOat TOMOHH Y CTHIArH 6apua

HYKTa/J: P KaHOAT/MaHTHPAIH.
5) z = In (x%y)
yy—x

GYHKUHSAHHHT aHHKJAHHL coXacura y —
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3|

7.5- un3ma 7.6- un3Ma

— x = 0 TeHrJaMadH KaHOATJ2HTHP AHCaH HYKTanap KupMail-
au. Jlorapupuuk byHKuns dakaT MyCOuT KHiiMaTJapAa aHHK-
JaHraH Oyaranu yuyH y =>0 TEHTCH3JHKHH KaHOATJAHTHDa-
AUraH HYKTanap -aHHKMaHHm coxacura Kupaiu. Jlemak, 6y
GYHKIMAHMHT aHUKJAHHIL COXacCH K KOPH SPHM TEKMCIHKAArH
OHpPHHYH KBAAPATHHHT OHCCEKTPHCaCHHH oaxb Taulnaraiia

KoaraH TynjamiaH ubopar OGyjaid.
6) @ = arc cos (x? - ¥*) GYHKUHAHHHT 2HHKJIAHHLI COXAcH

x? -} y? < 1 noupaian uGopart (7.6- 4H3M2), YYHKH Y =ars Cos X
¢yuxuus (— 1,1) oparukia aHHK/IaHTaHAUP. A

(0. Kyiiuparu Tenrcusnukaep OWiaH anHMKJaHTaH COXaHH
sCaHr,

1. 1< x<5; 2.2i;+-§<1;
3.2 X+ <9 4. 0<<y <<X.

Kyiinzarn ¢yHKUHAIaPHHHT aHHKJaHULL COX aCHHM TOMHHT.
5. z2=4—x—2y.
Haso6. Texucnuxparu 6zpua HYKTAILp.

6. u= -—,—3——
x4yt
) aso6. (0,0) nan TawKapu 6apya HYKTamap.
7. 2= l—x*—y
JKaeo6. x*+y? =1 ailnana wuugarg B1 yCTHIArdH HYK-
Tanap.
8 u= 1

Xy N
M(ago6. 1- Ba 3- KBalipaTHHHI M4YKM HYKTaJapH.
x%y
2x + y

9. v =
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JKaso6. Texuznuxaa 2x + y = 0 TenrnaMany KaHOATJ/IaH -
THPAINTaH HYKTajlapiaH TallKapd Gapuac.

10. v = arcsin(x + y).

Kasob. x+y+1=0Ba x4y —1=0 TYFPH YH3HK-
Jlap opacHiaru Tnosoca.

2- §. Kyn aprymeHTiM ¢YHKLHSHUHT JHMHTH Ba

Y3JAYKCH3JIHTH
7 YrioBan R daszonuHr xap 6up X = (x, x,, ... , x,)
aneMeHTHra
WX =Vxl+3+ . (1)
COHHH Moc Kysimu3. By -com X asemenmuunz ysywaueu
Jeinnany. By xonma wuxtwépuit X = (x,, x,, ..., X,) Ba
Y=(y1, Yoy -.. . ¥,.) HYKTanap opacufiary Macoga:
d=|| X=Y|= vV (x—y)+ (Fa—y2)*+ oo + (X, —V,)?
| @
Kabu aHHK/JaHaW. 7 §a4oBaM (asofa uxTHépuit FX° = (x,°,
X5° ... ,%x°,) HyKTa Gepunran G6yacun. Y w6y
U x)={XER: | X—X° || <¢} )

TyniaMHM X° HYKTaHuHT e-ampogu Iefiunaiy.

l-Taspud. G R” tynnam Gepunaran 6yscuu. Arap
X° € R™ nyxranmur wuxTnépait e>>0 arpopuia G TYmaam-
HuHr X° lan ¢apkan Gupop HykTacu érca, X° HykTa G T§u-
JIaMHHHT AuUMUM HYKmacu Kedunaiy.

2- Tabpud. y = f(X) pyskuns G R 1yniamaa Gepun-
rai 6yau6, X° uykra G TYnIaMHHHT JUMHT HYKTacw G-
CHH. Arap uxTHéPuil € >0 coH yuyH 6upop 8>0 COH TONU-
0, || X — X° || <3 TeHr cH3JHKHY KaHOAT/IAHTHPANUT aH Gap-
ua X =(x,, Xy, ..., X,)€G napaa

|f(x) —Al<e
TEHICH3JIMK YPHHIH O¥sca, A con f(x) Pyurxyuinune X
Hykma X° 2a unmuazandazu sumumy Kelunalu Ba y

lim f(x)=A

X-+X°

Kabu Gesrunasaiy.
v 3- Tabpud. Arap X° HykTa Y = f(X) dyHKUMAHHHT
aHHKJIAHHW cOXacHra Kapaiuu 6y./u0, I‘ix mxyu’(x) = f(X°) teur-
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MK Gaxapunca, y = f(x) dynkuna X° HyXTHia Y34yrcu3
nefnany.

Iemax, f(x) dynxkuua X° HyxTala Y3/IyKCH3 GyaHuin
YuYH KYHHIarun wapriap Gakapuldimiy Kepak:

1) f(x) dyuxkuua X° HykTada Ba yHuHI aTpoduia aHHK-
Janrad O6yauimy;

2) X wyxrta X° ra skuuaauiranfia f(x) HMHT JHMHTH MaB-
KyA Oyauiuy; : '

3) Oy smmMuT 7 (X°) ra Tenr OYJauIM Kepak.

®ynkuns G TynjamAa aHukjIaHraH Oyau6, Gy Tynaam-
HuHr Gapua HyKTanapuia y3aykcu3 Gy.ca, myniam y3ayx-
cu3 Jeinnaiy. :

1- Mmucon. Yuwby

lim 27
(x19)~(0,0) X+ 2x24 b
JHMUTHH XHUCOOJAHT: .

A. by nuvuar -~ 0o ra Tenr. YUyHkH 6y (DYHKUHSHHHT
(0,0) nyxra arpoduaary kuitMatH MycOar XaMIa YHra TeckapH
(GYyHKUHA 0301 XaAH HOJra TeHr kynxaARaH ubopar. [emak,
yuuHr (0,0) Hykramarn guiivatd O ra TeHr. A

2- Mmucon. Yoy

lim 2x2+3y
(x,9)(0,0) x* + y?

JHMHTHH XHCOOJIaHT.

A . By nuvur maBxkyn smac. Uyuku 6y epra y =0 1e6
0410, X OyiiMua HOra sKHAJalICaK, Oy HpOAAHHHT JIHMHUTH
HOJra TeHr OYJalH, SbHU >

m 2% _ limoy — 0.

x>0 X2 2=0
ApBatl x =0 pe6 o6, y Gyilnua HWorra sikumaamcax, Gy
upoJaHHHT JUMHTH 3 ra TeHr OyJjaiau, sibHu

lim3¥ _ lim 3 — 3,

y=0 y* y=0
Hewmax, (0,0) HyKTara x YKu 6¥itmua AxHAIAILCAHHMH3L) €=
punrad upomanuHr JuMuTH O ra tenr 6yaud, Yy YKH Oyiuia
AKHHAaITaHUME3Aa 3 ra TeHr skaH. Slvuu (0,0) HyKTara xap
XWa Ayanap OwilaH sIKHHIAWTAHAA GepdiraH W hOJ HHAT | HMH-
TH Xap Xun Oyjanu. JIMMHTHHHT Tabpi pua acdC H (¢, ) HY K-
Ta UXTHEpHH HYnnap OunaH (X;, ¥,) HyKT4r1 si{HHAGUT HAA
GepuiraH HPONAHMHT JIHMHTH MaBXYX Ba OMP XHJI OaMwM
Kepak 3aH. A
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3- mucoa f(x,y)=1v x'y ¢yuxuusuuur (x,y) - (0,0)
Rary JTHMHTH MaBXYAMH?

A Ayk. Uynxn (x,y)—>(0,0) na x* +y* ubosa Hoara
waTHAalH. By XonAa In (x* 4 y?) — oo ra unrunagu. LlyHuur
yuyH (x, y) HyKTanap, KOOpAHHaTa/1ap GOILHHH 3 HYHIA CaK -
nafiluran KecMana yarapca, s nln (x* -+ y?) musr Kufiataapu
[— 1,1] cermeHTHH TyaIHPalH. A

4. mucoa. Ywoby

z=50—x—Yy
¢yskunauuur (x,y) - (1, 2) Raru AUMHTHHH TOTNHHC.
A lim O—x—y)=5—1—2=2. A

(xy)=(1,2) -

5- Mucoda. Kanaai xonnapra f (X) yHkuns X° HyKTala
y3uamwira sra 6ynanu? Muconnap GHJaH TYLYHTHPUHT.

A. f(X) ¢yukuus X° HyKTaHHHP atpopuia aHHKJIaHTaH
6yu6, X° HYKTAHHHT Y3HIa aHHKJIaHMaraH Gy.aca, OyHAait
¢yHKuHsa X HYKTala ySHJIHWra 3ra G6ynamd. A

6- Mmucoun

B 2=y

¢yukuus (0,0) HyKTalla anuKnaHrai smac. LUysHdr yuyH
(0,0) nyktaga y3wmwra sra, XOY TeKHCIHKHHHT KOJraH
Oapua HyKTajJapHa 3Ca y3JYKCH3. 4

J(X) pynxuust X° HyKTaHunr atpodufa xam, y3ula xaM
aHHKAaHraH O6yym6, X—X° fa f(X) HHHT JHMHTH MaBXyA
6yamaca, X° nyktana f (X) GyHKuus y3uauiura sra 6y nand. A

7- Mmucon. Yoy

{ arep x # 0, y # 0 6yaca, sin In (x*+ y?)
%= \arap x =y =0 6yaca, 0

bynxuns X°(0,0) HyKTafa y3WIHLITA 3ra, YYHKH Oy QYHKUHA
(0,0) HyKTala XaM, YHHHI HXTHEpHHl aTpOQHAArd HYyKTartapia
XaM aHuksaaHrad, ammo (X,y) —(0,0) A2 JHMHTH MaBXyZA
smac. xOy tekucauxhuur (0,0) HyKTanaplan Tawkapd 6apya
HyKTaJapuia Oy (yHKUHA Y3JaYKCH3IHP.

f(X) pynkuus X° HyKTaHHHT aTpoduAa Xa™, ¥3ulda XaM
aHUKJaHraH, ammo lim f(x) # f(x,) OYaca, f(X) dyuxuus

X+ X
X° HyKTaja y3unuiura sra OyJjaiu.
Miucoa. Ywby :
. {arap x5 1, y+#2 6yaca, 5—x—y
= larap x =1, y =2 6yaca, 1
¢ynkuma A°(1,2) HyKTala y3uaMiura sra. XaKuxaraH Xam’
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6y dyuxunsa X°(1,2) nygra-
Aa XaM, YHHHI HXTUEPHH
atpoduaa XaM aHMKJAHIaH,
amMo

lim z = 2 3£ 2(X°) = 1.

X-+X*
by ¢ynxkunanuar rpaduru-
ra 2=95—X—Yy TeKuc-
auxaard P(1; 2; 2) uyKragau
TalKapu 6apua HYKTanap Ba
Q(1;2;1) Hykra Kupilu
(7.7- uusma).

8- MicoJa. Yuwby

1

2=y

7.7- ynaMa

¢ynkuua x?4 y* =1 aliyaHaHuHr ycTulard Gapua HyKTanap-

Aa Y3UAHUITa 3ra. A

[} Ky#ugars JHMHTIZDHH XHCOOMAHT.

1. Im 2=vVxy+4
(x,9)~(0,0) Xy

12. lim Sin(xy)
(v,9)~(0,00 xy '

13. lim Sin(xy)

(x,y)-+(0,0) X
14, lim ®&Y)
(x-30 Y
15, lm _*_
(x,y)+(0,0) x -+ ¥
16. lim 2xy

(x,¥)-(0,0) X4y

H(aso6. — L

|

JKaso6. 1.
JKasob. 0.
Haso6. 3.
Jago6. Mapxya 3mac.

JKaso6. MaBxyl 3mac.

(). Kyiiunars GpyHKUHANAD V3WIMWITa 5ra GYaraH HyKTa

€KH YM3HKHM KYPCaTHHI.
10x
17. z =

_ 3
18. Z=g—-
x?
190 z-_m.
20. z = ‘n——l——
. 2 =s] Pt

= =1

Jasob. (1,1) nykra.

JHasob. y=2x tyrpu
YH3HK.

K200, y = 5 (x?— 4)
' napa6ona.

/Kaso6. (0,0) Hyxra. .A
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3- §. Kyn aprymeHTan (yHKUHAHHHT XYCYCHH XOCHAACH

Arap ,
0,0 0 0
lim O A Ay LX) = S(X XD Xy s Xp)
Ax;~0 Axi

JHUMHT MaBXyJA Oyica, n apryMenTIH ¢yHKUHAHHHT X° HyK-
Tallary Xx; y3rapyBuu Oyiiuya xycycuil xocuaacu

Fo(X)= 5L (x9)=

0x;

0 0 0,0 - ,0 0
__lim FEL RS A A — O XXy s Ky
_Axi->0 Axi

KYPUHHIIJA TONHIAIH.

Ukku aprymentan 2 = J(x,y) ¢yskuus Gepunran 6yaca,
6y ¢yuxuusuar (x°, y°)€G HykTagarH x Ba y Ojhnua
XycCycHit XOCHIanapd KyHHAarquya Tonwiai;

%i (x°,¥°) = lim F (4 Ax, y°) — f (£ ¥°)
X

A% 0 Ax 4
0f o gor _ lim f&% Y0+ Ay) — f(x°,¥7)
oyx,y)—”_'o Ay '

Arap xyn apryMeHTH GyHKUHAHHHT XyCYCHH XOCHIa/lapH
G coxaHuHr 63pua HYKTalapuia MaBXyA 6y.ica, 6y xycycuii
xocunanap G coxaja fiHa KYN apryMeHTIH ¢yHKuusiap 6y-
natu. By Xxycycul XocunanapaaH siHa KeTMa-KeT XyCyCHi
XocwnanapHy oJcaK, ¥ = f(X) QyHKUHAHHAT O KOPH Tap-
Tu6Gau Xycycull Xocunanapura sra 6§namus. HMkxn
apryMedTiH GYHKUHAHHHT HKKHHYH TapTHOAHM XYyCYCHH XOCH-
Jalapu KyHixiertua xucobJjaHann:

0 (0f\ ' o "
(f)__ f=fxx;

ox 'ox/ — oxt

d 0f f 2
ay d—x)=0x0y=f”’
2-((?_{ . a.’f ——f” )
ox'oy ~— dyadx J¥¥»
Iy %
dy \Oy 0y.2 yy

XyAnu WYHHHTOEK, 7- TapTHOAN XyCycuil Xocuaanap Kyiu-
laruua aHHKJ/IaHaIHu:
2 (o e,
Ox \oxP=1 ) gx® — J X"
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a on=if 0 o m)
dy oxi-1  oxi-igy /T

y

ga XOKaso.
1- mucoa. Kyiugara QyHKUHATAPHHHT XyCyCuit XOCHaa-
JI2PHHH TOTIHHT.

) z=x3+3x'y—y% 2) z= %;
3) z=(Bxy*+ 1) 4) z=1In(x"+y*).
B) u=%+5 -3 6) v = In(x + ¥ A"+y™.

A. 1) Bepuaran ¢yHKUHAHH (AKAT X Y3rapyBUYHHHHT
¢yHkunsacn e6 Kapal, Xxocuna xucobaaw KalBaaviaru

1- dopMyJara acocaH 3—; = 3x?-+ 6xy ugonara sra 0y/1aMu3.
Xyaau wyHAall z HH ¢aKaT y HHHI' (YHKLHSACH neb xu-
006130, %% — 3x? — 3y? ndogara sra 6ynamus.

9) z Hi aBBal X HHHI, KeflMH Y HHHT 'QyHKUHUACH €6
XHc006aa6, Kyfuaaruiapra ara 0yJjamus3: ) :
0z y . 0z 1.
. ox  x¥ dy ¥

3) z man X Ba y Jap GyiMua XOcwsia ONa€TraHia aBBal
J apaany (yHKUHAHHHT XOCHMACH XHCOOMaHHO, acociaH Xo-
cuna oauHaéTranfa HaBO6aTma-HaBGar OGMTTA Y3rapyBUMHH ¥3-
rapmac aeb Kapanaiu: i

z—i = 3(5x%y2+ 1)? (5xy*+ 1), = 3(x*y?4- 1)*.5-3x%y? =
= 45x%y? (x3y? -+ 1)%

Sz = 3Gxy 1) (52" + 1), = 3(Gx"y - 175x*-2y =
= 30x%y (5x%y? 4 1)

4) z HY aBBal X HHHr, KeHuH Y HHAT GYHKUHACH Ie6
Kapab, Ky#uRardiapra sra Gynamu3:

0z (x2+ )"")'x %

E;' - x2+ y‘l - x2+y2;

0: Y, gy

gy Ay Xy
5) u HM aBBan (paKaT X HMHT, YHAIH KERHH (aKaT Y HHHT,
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KeiH (axaT -z HMHT (YHKUMACH AeG Kapa6, KyhHAarwiapra
3ra 6ymamu3:
ou __ _y loow 1 zoou 1,1
0x x2 2'dy T x  y'dz oy U o2
6) y HH, KefiuH x HH Y3rapvac xe6 Kapal, Kyiimaaruiap-
ra sra 6ynamu3:
o 1 —2X . ViEryi4x
dv _FEY V). 2y ty Vit
0 x+VEEY x4+ VEFYE i Vory
_ x+Vigy - 1
VATY (x +V1y) Vi +y
2y
dw_ (+VETY), oroVen

Y x+VxFyi  x+Vityp

y
Vet +Vet+y)

2- Mmucou. Kyiugard ¢yHKUHATAPHUHT UKKHHAYH TapTuo -
JIH XYCYCHH XOCH/IaapUHM XUHCOG/aHT.

1) u=x'4 3x*y? — 294, 2) u=-e*Iny-+siny In x.

A. 1) ABBan GupuHuM TapTHOIH XYCYCHil XOCHIANapPHH
. XMCOO/1aliMH3, KeliHH y/IaPHUHT XYCYCHil XOCHIANaPUHK XHCOG -
a6 KyHumarunapra ara 6yaMus:

du i}

% = 4x%4 6xy?; - a—‘y‘ = 6x%y — 8y%;

0%u . ” ()Qy " .

ngg‘—-ux.r'—" 12x2—1— 6))2; m= uxyz 12xy;
2u " 02 ”

oy = Hyy = 6x? — 247, Wo‘%:uyx: 12xy.

2) ABpan GuPHHUYM TapTHO.IM XYCYCHil XOCHNATAPHH XNCOG-
nab, kefiun YJ@pHHHT XYyCyCHil XOCH/laZlapHHH TOTlaMK3;

’ | , 1 .
ux=e-*lny+~ismy; uy=7e"+cosylnx;
” 1. . ” _l X 1
uﬂ:g«\flny—;smy, uxy——g-e +;;osy.

” l - . . ” — x
uyy:-ﬁex—smylnx, uyx—-—;e —+ cosy.

dBu
3- MHcOa. &= In(x?+ y?)m HH TOIHHT.
A AsBan x GyHiHua XYCYCHH XOCHIaHH TONAMH3:

N S

u,= X34 ya T oxi4y?’
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duan Oy GyHKUMAHHHT X GYfuua Xxycycuh xocmxacmm

TONaMH3:
. o _( 2x ) @0 () =2 (2,

xx T gx T \xi4 y2/x - (x2— y?)? -
2(x4 y) —2x-2x _ 2x24 292 —4x?  2(y?—x?)
R e N ¢ N

Suau 6y uponasuur y OfiMda XYCYCHil XOCHTaCHHH TO-
namis:

u

o3u (2 (y2— x2) ,
(x4 y2)?
2(\' —-f*) (24 y9) — [(x2+ ¥ )] (2 (yt—x?)
(24 y) -
4v (x2 4 yN2— 2(x2 4 y?) 2y -2 (y*— x* )
(x2 + yp
Ay ey (et y) — 20— ah] Ay B yh) - g
x2+ y) (e y2p -
0. Ky#naarn ¢YyHKUHAIAPHHHT Xycycuit  XocHTanapHHH
TOIIHHT.

21. z = In(x* + y?).

u 2y T okl 20y

, 2x , 2y
JKas06. z, = Z— 2y = Ty

22, z = arctg —% .

aype . —Yy . ! _L
/11\0806. = iy zy"‘xz+ y3°
23, u= L.

xX—Yy .
ape [ yg . ! 2..__x__-
/Kasob. u, = — =13 u’, Gr—y)y"

24, u=x-¢"-¥* s
yn ou . ,ou .
JKaso6. 5 == e (1 — xy),gy = x%e—%,

25. v = arcsin (4, ¥ %)

ov t
sk asob. 6322;;—;7; dt = V l—xz-‘
26, v =In sin(x—2). _
sRaso6. v = ctg (x — 21), v, = —2cig (x —2¢).
Ryi#iaaru q)yuxmmapﬂuur HKKHHUA Tapfumﬂ‘ x‘ycycnﬁ
KOCHALTADHHH TOTHHT. '
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27, z = x3—2x%y 4 3y,

JMaso6, z,. =6x—4y;

“yy = gy" = —4x;
Py =0 [~
28. z = exyt

K asod, U, = y*tretst,
Uy =ty =11 4 xy1) e*s
Ly =t =y (14 xyz)est;
u! = Uy =x(1+ Xyt) e *vt;
W, = x*eryt,
Uy, = X%y gy,

29, = —x’i HHHT yUHHUYH TapTHOMM XyCyCHil XOCHIa/IaPHHH
10NHHT. '

‘s Gy
Kasob. u]’ = -3

30. u =2wz yy TONnuHT,

03
JKaso6. ﬁ =2V (x’y*2? + Bxyz + 1),
3. u = sin (xy). ux';’y HU TOMMHT.

aso6. Upyy =—[2xsin (xy) 4+ x?y cos CA) M « |

4- §. Kyn aprymentan bYHKUHSIHUHT TYJIHK
JHPdeperunamy .

U=f(x,%, ..., X,) K¥N 2prymentin OYyHKUMT X© =
=(x%,x ..., X9) HYKTa Ba VHuur 6Hpop aTpoduaa auk-
JaHran 6yacuH. -

J(x +Ax; x4 Ax,, ... , x0 +Ax,,)—f(x§’,xg, Ce x?,)

HPONAHH OYHKUMAHHHT X© — (x5, ..., X9 HykTamaru
myaux opmmupmacu JDefdnmany., _
I-Tabpugp. Arap $akat X° mykTara GoFHK  6V.iran

A, B, ...,C y3rapmac XaKHKHH COHsap MaBXyx 6yaH6
Au=A-Ax,-}-BA,\:2 + ... + CAx, +or(x,x, ... X,)

_ - (l)
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ypusnn Gyaca (6y epra p=1'AxI 4 3x34 .. 1 AXD) Ba

r Xy, Xy ..., X,) Y3IYKCH3 QYHKLHS 6¥aus,
Hm or(e, X, ..., %,)=0 @
p—-0
6ynca, f(xy, Xy ..., X,) bynkuma X° = (x0, x0, ... | x0)
HyKTella Cugeperyuairarysun Reiunany. (1) 'Teurauxaaru
A Ax, - BAx, + ... + CAx,
ug¢onzry GepunrzH GyHKLusHHET X° == (9, 29, ..., x0) HyK-
Telaru milaurg Juggeperyua.an fefiwneiu Ba y
df = A Ax, -+ FAx, + ... - CAx, 3)
K&bu CenrunaHzIu.
Arep w = f(xq, x5y ..., x,) byHKuua Aupbdeperumaiia-
HyBYM OYnca, abuu (1) Ba (2) MyHOCa6ataap Oaapuica, (1)
TeHrnukaarn A, B, ..., C yarapMacaap Moc PaBHI L2

= f(x, Xy..., X,) GYHKLHSHHHT Xiy Xoyeoy X, Jap
6yiiia X® = (x, y°,..., £°) HyKTalern XxycycWii xockia.
JIELUTa TeHr OYramu, Abuu

— af fe) — df fo) —_ o.f c
A“chl(X)’ B_EZ(X)’ ce, C—d—xﬂ(X).
Suamn bx, =dx,, Ax,=dx,, ..., Ax, =dx, nes Geiruia-
ak Ba A, B, ..., C jephuaT Ypuura xycycwi XocHranap

WU KYicak, (3) dopmyna Kyiuarn Kypuuumifa 6 .au:
_ of . Of . Of .
df—- ‘r\f—l adx - (};z—d)b 4+ ... "r‘mdﬁt”. (4)
DQcaatmva Arap u =F(xg, %0 0., xp) bynkana | pepon-

uHaizaaysyn 6yica,
Au~du (3)

G¥nagu. By myuocabar (1) ma (2) dan xeaub wi.azm, A(5) My.iocatar
Takpubuil xucobaamaapia Kyn Kyanauunatu.

I- mucoa. Ky#unaru GYHKUMATZDHURT TV UK Iucpde-
PeHLMAIUHU TOMHHT.

s

1) 2= x?%. Nu=e*,;

3) u=, XLyt 4) z =y In2x.

AL 1) Assan Gepurran QYHLARAHMHT Xy cycnd XocH14a-
JEPHHU TOTTAMH3:
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Oupu Oy Xycycuit XoChlamapuM MoC paBHwAa dx Ba dy ra
Ky nalTHPUO, HATHXKAMADHH KYUlaMu3:
dz = 2xy dx + x’dy.

§
2) u=e! OYHKUMSHHHT XYCYCHH XOCHIanapH:

£ s
ou- gt ;

ou du s
dJs

] . —
70 ofF = T @
IYHHHT YUYYH
$
T s
du=e lt—ds—i;dt}.

3) & =/ x*+ y*+ 2 hYHKUMAHHHT XyCYCHI XOCHAa TapH:
du X Lo0u y L0u 2z
WYHHAT YYYH
du — xd;c -+ ydy + zdz'
Vxl 4yt 22
4) z =y In2x GyHKUUAHMHT XyCycHEt XOCHIalapH:

0z _ 2y 0z
ax T x 57—]“2)&',

IYHHHT YUYYH
dz =27ya'x+ In 2 xdy. A

2- MHCOM. 2= x%y GYHKUHA TYIHK  AuddeperLnany -

HUHT, X =2,y =1, dx =— —;—, dy =% Jlaplary KHAMaTHHU
TOTIHHT. )
A. By byHKUHSHHHT Xycycuii Xocu/anapy:
9z -y 0z x
ox — T =y’ dy  (x—y)
IYHHHT YYYH
— x
dz (x— de T (x—y)? dy
Hemak,
- 1 (_ 1L 2 _ 1 _ 11
G=—myp =3 te=me=—1l—3)+

2 1 1 1
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3- Mucoa. u = sin 1,59 tg 3,09 uu xHcoGaanr.

A. By MucoaHM euuil yuyH u# = sinxtg y GpyHKUHIHHHD
MO( 321, ™) HyKTalar¥ KHiiMaTHiaH Ba Ax HHHT TaxMHHaH du
ra TEHrAUrHAaH ofinanaHaMus. DyHHHr YuyH aBBan U =
= sin x tg y byHruusaHuHr M, (v'—2', = | HyKTalaru Xycy cuit X0-

CWJIAJIADHHA TONANNHK:

™
du (—5,7‘7) ’ x
—r = cosxtgy =3 =cosgtgw =0
y=m=
ou 5,™) . R 1
0 =SinX- sy x=%:sm_2—.cos‘~'n = L.
y=mn=
3nmu
du Ju
Au=du= 5-dx + Edy
TEHIVIHKAaH KyHularn ubojara sra 6yiaMu3:
7: Ou(%-,n) du(g-,n)
—sn = = I .
sin 1,59 tg 3,09 — s'n Ftgm S dx 3 dy,

bynaan
sin1,59 tg 3,09 = dy
kenu6 unkam. dy = 3,09 — 3,14 = — 0,05 G6yaranu yuys
sin 1,59-1¢ 3,09 = —0,05. A

(0. Ky#nnarn ¢oyHKuusanapHaar TYAHK  AudepepeHUHaTHHH
TONHHT.

32, z = 3x?y5.
Kagob. dz = 6xy°dx + 15x2yidy.
33. u=2-x%2

M(asob. du = 2x>’2(2x5a’x +zlnxdy 4+ yln xyz). _
3. s=xlInt.
JKaso0. ds =Intdx + 3 dt.

35. Z=-X--—_x..
X y
i Ly 1
JKasob. dz:-——'i‘;cy?— ‘;)dx—l— {7+f;l\,dy.
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36. u=sin =,
y
g b eosEan — X cos X
Nagob. du =3 cos_y_ dx y7 Cos - dy.
37. z=1n (V x +y y).

, Viyde+ . x"dy.
. Jasod. dz = —
2V xy (Vx+. y)

33. z=arctg% GyHKUMA  TyAMK  AupdepeHi HaTHAMHT

x=1,y=3, de=0,01, dy=-0,05 Japaard KHiMaTHHH
Tonuur. JMasob. - 0,008.
39. Ywoy

3,96 sin [,43.arctg 0,07
1) 1,08 2) o

Hponanapuu TaKpuban xucoGnaur. Jaso6. 1,32, 0,01.

5- § Mypaxxab Qyukuuasuur aubpeperuuanu

Arap
z=Fuv, ..., 0
(GYHKUHSHHHT 4, O, ..., ® ¢PIYMeHTI2pH Y3 HaBOaTula
X,Y, ..., t Y3rapyBUHTaPHUHI PYHKLHACH, SBHH
=¢(X,y, ..., 8, v=90(x,y, ...,0,, ... , 0=
=gy, ...,0
6§aca, y Xomda 2 QYHKUHA X, Y, ..., ¢ japra GOFJHK MYy -
pakkab ¢yuxkuua 6ysanu. emak,
Z=F(’P(x,y, to t)! '{)(X,y, v 1t)v c oty
gx,y, ..., H).
By ¢yuxkumamuur x,y, ..., ¢ nap 6yinua XyCycHi xo-
CHnenzpH KYHHAarH GoPMynanap OPKadd TONHJIAlM:
0z 0z du 0z Jv | L, 02 Co,
ox 0w dox " dv ax ' ' T §adx
0: 0z ou | dzdv 0: da,
dy oa oy " ovoy - " + % dy’
(1
02_02.()11 0z Jv J_dz Ow
0t —ou Of " gv of " e  of
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Arap u, v, ..., © aprymMeHTiap ¢akar x ra GOFJMK
pyuxunaaep O6ymca, 2 pakat x ra GOFIMK MYypakkal ¢ynx-
uust Gynaad. bBysaall Mypakka® GYHKUHAHHHT XOCHIACHHH
myaa xocuaa KeWnaju Ba y KyAHAaTHua TOMHIAMH:

0z 0z dua | 02 0v 0z Oo
x=d ax Towax T Taa o 2)

1- Mmucon. Kyfimfarn Mypakka® QyHKLHATAPDHUHT XOCH-

JaaPHHH TOTHHT .
0z 0z

1) z2=e", 0 =x*% v=1xy = ?, —dy=?
de dz
¢ - - =
2) z=1In(e* + &), x t3,at ? o =7
z2—2y .‘da._
) u=e""7, z=shx,y=x%— =7

2. 1) z=e" ¢yHKLMg X Ba y Jjapra OOFIHK MYpaK-
ka6 dynxuusaanp. LHyHHHT yuyH YHHHT XyCycHH XOCHnanapu
(1) dopuyna €pramMuza TONUAQAH.
0z ’ ' 3 , )

— =2y Uyt 25 V=" 02x — eV .y = 3x?y e,
3
— =2, Uy + 2y -Vy=¢€" v 0+ " u-x= x3x

2) 2 = In(e* + ¢€') Muconma Gepuiran GyHKLUHA ¢ Ta HHC-
OaTaH M3 PakkKa® 3MaC, WYHHHT Y4YH

0z (e + e, ¢t

T TeF pef T X fet
X 3Ca t ra OOFAMK, IIYHHHT YuyH
da 90z dx | dz e* " e’ 312e*+ of
d_x”ﬁ'27+d_t_ex+e‘ - 3t +e"+e‘ T et

3) u = e~ (DYHKUMAHHHT Xap HMKKala apCyMEHTH X ra
GOFMK, WYHUHT yuyyH Oy GYHKLHA X ra GOFIUK Mypakka6
Gynxumnsanp. Jemak, yHuur xocwiacd (2) dopuyaa opxamu
xucoSjanaiu:

due _ odu 0z ou dy _ _z-ay z—2y 9
dx_az'ﬁ+(ﬁ'87c”e cosx + e (—2)3x? =

= e*=¥(cos x — 6x%). A

(. Kydunarn mypakxaG ¢yHKUHSTaPHHT  XOCH/IaTapPHHU
TOITHHT,

: — 2 _x _ oy .0 5 Ou
40, z~tf3 Ino, u= y,fu—3x0 Qy’ox“?’ﬁ_?
Kaeob. é:%(l&x + 2vln v);a—l}é——-—%(y + vinwv).
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dz
41' z:%” x::.et) )’=1——6’2t,d—t=?
Xasoé. Z—f:—(e’—,l—e—’).
42, z = 5—;, U=x—2y, v=y- 2x.
02_2u/’ u, o0z u u
)Kaaoé.d—;c__-v—\ —?j,ﬁ____i_}-b/.}_*_;).

43. 2=V X"+y%, x =sint, y = cost.
Kasos. % ~ o,

4. z=xe¥ y, x HuHr byHKLHACH. j—i: ?

dz dy
&z __ Ly y 4y
Xasos. 7 =¢ +xe o

y . ; dz
45. Z=arctg=; x=e¥ 1, y =e2‘—1,‘7= ?
dz 22t
Xasoé., e ¥ [~ ]

6- §. Owkopmac OYHKEHAHHHT XOCHJAACH

Arap F(x,y) pynkuns G — R? coXana ysnykcus Gyaus -
(kgo,yo) € G ByKTaza Eoira TeHr, SbHU F(xg,y,) =0 Ba
Fy (X6, ¥o) # 0 6 ca, Ko HHHT GHpop aTpopuma F (x,y) = 0
TEHIIaMa GHPOP Y = f(X) yHKUHsHH OLUKOPMaC paBHLLJAA
Hpolanaliin. YHHHT XoCHsack

F:v(xo’)’o)+F;,(x0:)’0)‘f/(xo)=o (1)
HpoaafaH TONWIAgH, SBHU
. F; (x0. y0)
Xp) = =— ———
(%) Fy (%0, o)

(2)

o d
l- mucoun. Kyiiugaru TEeHr1aMaapaaH é HH TOINHUHT.

1) x°4 y* —4x + 6y = 0; 2) x-e¥ —ye¥ = (;

3) 2y* —3yx — x5 40 = 0; 4) xy —efsiny —r= 0
2 2

5) x3 4 y3=29,

A1) X+ y*—4x + 6y = 0 Tenrnamanan aBpan x 6y°

inya, keilun y Oyiimua xocuia onub, KyHumarunapra sra 6y-
JEMU3:

Flo=2x—4¢; F =2y46.
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Jlemak,

2) Xyaau wyHra yxuam
F,=e" —2ye*; F =2xe¥ — e,

Jlemaxk,
o2y — 2ye2¥ 2y e2* — ey

Yy=—FF =— = .
* 2x e2Y— e2* 2x e2¥ — g%

3) IOxopuaarn Muconnapaaruiek XyCycuii XOCHJIaJIapHH

XHcoOaaiiMH3:
F, = —3y*— 5x%; F, = 8y*—6xy.
Jlemax, S
' , F.; Sx4-+ 3y2
Ve T T T 6xy

4) By Mucosa xaMm TeHrnamalaH aBBad X GViiMua, KefiHH

y 6yfiHua XYCYCHH XOCHJa OJIAMH3:
F, =y —e*siny; F=x—e*cosy.

Jemaxk,
F efsiny—y

’ x
y_t‘ e e —

7

y

5) Xycycuit XocHAanap Kyhuaaruua:
1 1
T3

X — e*cos y

'___2 —3. ’ 2
Fe=35x % Fy=3Y
[lynunr yuynu
1
_2.3
, 3 3
yo=——=—y L. a
2 ~3

37
0. Kyfuaaru Tenrsnamagiapnan % HY TOIUHT.
2 2 dy _ x
46, x?— 4y? =4, )Kaaoé. vl
47, xy+Iny+Inx=0. )Ka306.3—y:——~2.
i X X
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dy _  y?

= ], Kasgod. i =

!
x

48,

‘<‘»—

o=t OSY cosy

— XC0SY L iy = 06. % — )
45, e i siny =e. )Kaeo5.dx. Xsinye—* 7 cory

0. y+x = 3 XKaso6b. Z—x’f = x——_2+fcf’v iy
51 x%+ y% = a% Kasos. % [ 53/%

82. ¥+ 2yx*—3 =<0, JKaso6. % = _5;8%
53. 2cos(x “29) =20+ x=0. JKazos. y;:-;-. 0

7- §. Kyn apryuenrtan dyrunsagnnr KCTPE Ay MH

Tabpugp. y=f(x) bydxuus G R* tynnavaa Oepuii-
raim Ba X°€U 6yacun. Arap X° HYKTaHHHT Oupop 8-arpobu
TONHHO, 6y aTpodra Teruuny Gapua HyxTanapi2 J(x) €
<TA(X°)(F(%) > f(x°) Tewrcuzmux Gaxapunca, X° HyKTala
OydKLHsS s01an MAKCUNY M2 (MUHUMY 24 ) SPULIATH Aefii-
JIaJu.

Jlokan makcuuym éxm  sokan MUHHMYMra SPHILaJuray
HYKTanapAl QyHKUHAHUHT XyCYCHil XOCHAAN4PH HOMra TeHT -
6ynznu. Bynunai HYKTaJ2pHH, SbHH XYCycuii xocunanapu
HOTa TeHr OyaraH HyKTalaPHH CMIZUOHAD HyKmarap
Aeiwse . Bup apry MeHTJIH by HKUHsapAaruaex, Xycycuit
XOCH/IVI2DHHHT HOJIMA TEeHT JUHMH SKCTPeMYMHHM Kaby.1 KH/Imiu
yuyH 3apypaup. By wepr ercpan smac.

Ky#uza uxku aprymentan GYHKLHS YuyH eTapan wapThu
KenTHpamus.

Teopeva. Hrku apeysenman z = f(x, y) dyurxyus
Mo (xo, ¥4) HYKMARUY2 oupop Us (M,) ampogpuda urrun-
U mapmuban xycycud Xocurarapza s2a 6vaub, M,
HYKIMQAOQ y3ayicus 6yacin xamoa

A=Fe(Mo), B=fly(My), C=fl, (M)
Ba
A=AC—R?

oel beazuraiiauy. ¥ xoxa0a:

1) aeap A > 0 6yaca, M, nykmaoda f dynryus sic-
mpestysea spumacu: a) A<Q 0yaca, makcumy.rea, 6)
A >0 6yaca, MUERLMYM2a Spuwadi.
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2) ALO Gyaca, M, Hygmada sxcmpemymea 3piiu-
gaiou.

3) Azap A=0 6yaca, M, wnyxmaca SKCHIpemMy s
SpUMLLIL  EKU  IPUMMACAUUNL  KYWILMYQ MeruLupunL
Kepax.

I-mucon. Kyliuparn GyHKLUATAPHHAT  3KCTPEMYMHHHU
TONHHF.

1) 2=x%+4 y3—3xy; 2) z=x*+xy i y*—6x—09y;

X

3) z=x34 xy*+6xy; ) z=e* (x-1y?);
5) u=31n€x 4 2lny+In(12—x—y).

A. 1) By OYHKLHSHMHT SKCTPEMYMMHM TOLMII YuyH
aBBasl XyCY(HA XOCHNaTapUHH HOJArA TEHIIaLITHPUG, TeHr-
JaMErip CHCTEMACHHU €uCaK, CTalHOHED HYKTanaD TOTNH/IALM:

0_2' g 2 —_— == :
g X =3y =0; {3(x_? —y) =0,
% gy gx—g; 3 —3x)=0.

Jy

By cuctemanuHT GupHHUYHCHIZH Y = x? HHM ToNamu3. Su-
A Oy wnpOAHM MKKMHYMCHIA KYHuG, KyHHAarura sra Oy na-
MU3:
xt—x =0 éxu x(x*— 1) = 0.

By TenrremekuHr ukkura x; = 0 Ba x, = | XaKHKHA HIAM3H
Gop. [Hemek, y, =0, y,=1 osxas. [llyngaii rkuiub, 6y
¢yHxLusEnar vkkuta Mo (0, 0) Ba M, (1, 1) cTaumonap HYK-
TéCH Gop.

SuaM Oy HyKTanipia A HHUHT KHAMaTHHH TEK L HPHIL
YUYH MKKURUH TePTHOSM XYCYCHH XOCHIanzPHH  XHCOOnail-
MH3. 2ep = 6X, Z4y=—3, zyy =6y. M0, 0) HyKTaga
A=0, B=—3, C=0. [ewmaxk, 0y HyKTsla A= —9.
Wiy eunr yuyH M0, 0) HyKTaga 3kcTpemymra 3pHLIMaHH.

/}/11(1, 1) HykTena zca A =2 ()=6, B=—-3, C=
=2yy(1) =6 ra tenr. IUynnur yuyn A = 36 — (— 3) = 39>
> 0. Wkkunwupen, M, (1, 1) HyKTela A =6 > 0. [lemax,
M1, 1) HyKTella GYHKLHS MHHHMYMTra 3pHIUAp 3KaH, SBHH

Juow(l, ) =1+1—3-1-1=—1.

2) By wucosma xam zBBan OupuHul  TapTHOMM X YCYCHIA

X OCHJIAJIaDHH TONAMH3:
0z 0z

T = 2x-+y—6; W:x—[AQy—-Q.
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1 ?
Oumn 2y =0, 2y = 0 CHCTeMaHH, SBHH

{2x+y—6=0,
xX+2y—9=0

cucremann eunb, M(1,4) nykranu Tomamm3. By o¢ymxuns
é?" Aa aHWKJaHTaH Ba yHHHT siroHa M(1,4) KpUTHK HYKTacH
op.

OHAM Gy KPHUTHK HYKTaAa A HMHI KHAMATMHH TeKILH-
paiinuk. ByHHHT yuyH aBBal MKKMHUH TapTHO.IH XyCYCH#A XO-
CH/TAIAPHH TONAMHK: A = 2, =2, B = z’,’,y =1, C= z;y =
=2. [lemax, A = AC— B*=4—1=23>0. Ulynuur yayn
M(1,4) HyKTala GYHKUHMS 3KCTPeMyMra 3ra, aiiHaH Iy HyK-=
ToMa A >0 GyaraHn yuyH y MHHHMYMCa SPHWUALH.

3) KpHTHK HYKTaHH TOMHIU YuyH

[z}=3x2+y2+6)’=0,
2y =2xy -+ 6x
cHCTeMann euamu3. By cucTevamn M, (—)'3; —3), Ms(3” 3;
—3) HYKTalapHHHI KOOpAMHATATAPU KaHoaT/IauTHpagu. by
ynxkuna Xam R® Ja aHMKIaHraH Ba LIy MKKHTA HYKTa
YHHHT KPHUTHK HYKTacu GVy/aiu.

By xputHk HykTanapaa A HUHT MIIODACHHH TEeKIUMPAMH3.
Byhunr yuys MKKHHUM TapTMOAM XYCYCHMil XOCHAaMapHH TO-

NallJIHK: 2., = 6X; z:y =2y -+ 6, z;’,y = 2x. lUysnur yuyn
A=z (—v3, —3)=—6V3 B=2zy(—V3 —3) =
=2:(—3)+6=—6+46=0, C=2yy(—V' 3, —3)=2(—1/3 )=
= —27/3. Jlewak, M,(—v 3, 3) nykraga A= AC — B® —=
=36—0=36>0 Ba A <0 6}arann yuyn (YHKUHA JIOKaJ
MaKCHMyMra 3spumagd. M,(V/' 3, —3) HyKTaza sca A=
=25(V' 3, —3)=61/3, B=2y(v/'3, —3)=2(—3) +6 =0,
C=2"(y'3, —3)=2v/3. Jlemax, M,(v 3, —3) nyxrana
A=36>0 Ba A=6.3 >0 skan. Ulynnur yuyn 6y nyxra-

Aa QYHKUHMS JIOKAN MHHEMYMIa 3PULlaii.
X X

4) By Muconna zx = e7(2ix + y? 4 1) Ba 2y= de7 .

Hewmax, 6y ¢yukuus yuyn M(—2; 0) HykTa CTallHOH ap
HYKTa Oynmamu. DHAH HKKMHYH TapTHOIN XYCycHd Xocuma-

JapHUHT 6y  HYKTajlarH KHAMATJIAaPHHH TONAMH3: 2., =
X X X

=3¢ _2(%96 +y 2 2y = 2ye”; 2y =2¢". Hewax,
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2
” - 1 N
A=Zu(—2% O=3e (5 (—D+0+2)=g5; B=
::Z;y (—‘2; 0):0, C=Z,;y(—2; 0)2—62—_ LUYHHH[‘ yqu A:‘:

= % >0 pa A>0 657'-71[‘3!{1/1 YUYH 6y q)YHKU.HH M(—2, O)
HYKTala MHHHMYMTla 3pHLI2JH:
2
S 2 2
omin =9 (—2 O)=e *(—2, 4+0)=—=.

e

5) By ¢yHKUHAHHHT XyCycu#t Xocuialapy KyHIaruiapiax
ubopar:

F 3 1 36 —4x—3y .
U= T —x—y  x(B—x—y)
b2 1 24 —2x—3y
=5 12—x—y  y(I2—x—y)"
KoopauxaTtanapu
{u;=0
ny=20
CHUCTEMAHH, STBHH
4x + 3y = 36
2x + 3y = 24

CHCTE MaHH KaHOAT/IAHTHPAAHTaH HyKTa Oy (YHKLHSHHHL CTa-
uHoHap HyKTacu OyJanu. emak, M (6, 4) HyKTa cTaltHOHap
HYKTa 3KaH.

OHAM A HHHT HLIOPANaPHHH TeKIMMPHII YuYH Oepuiray
(QYHKUMAHHHT HKKHHYM TapTHOMH XOCHJANTapuHH  XHCOOmail-
MH3: .

(U R TR

Uer="3 ~ M—x—y’
” 1

oy =—m@—x—=yp’
s N—

Wy (12—x—y)

Wynunr yuyn A = i (6; 4) = —-—%; B= u;y (6; 4)=
1 . :

—5i C=ty(6; 4 =—3. Jlewax, A=AC—B =
1

=16>0. By dyukuna M(6; 4) HykTaza MakcHMyMHH

Kabys Kuiaaau:

Il
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Umae=1(6; 4)=3In T +2ln4+In2=5In2. A

(1. Ky#inaarn GyHKUHsAIapHUAT 9KCTPEMYMHHH TOTHHT .

54. z=2xy — 2x — 4y.

/Kago6. dxcrpevymra spuuiMaiiiy .

55. z=x)'y —x*—y + 6x-- 3.

si{agob. z,,, = z(4; 4)=15.

56. u = x*4 8y* — 6xy +5.

JKaso6. M,(0; 0) Ba M,'1; —;—) CTalMOHAp HYyKTadap.
M| HyKTaza SKTPeMyMra SpHILM afian.

57. u=x3--y* —3x + 4;/y°.

/K800, AMMKMAHMW COXAHMHT HMUYMAA KPUTHK HYKTACH

HyK.
58. v=(x—y)P +(y — 1)%
Kasob. SKCTpexgymra 3pHWMaiIY.

59, w=x"+ vy
/Kaso6. w,,, = w0, 0)=0.§]
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vilil BOF
AHUPPEPEHLUHUAN TEHTJIAMAJIAP

1-§. Acocuit TyumyHyasaap ea tabprduiap

I-Mucos Orpu uu3MKKAa YHHMHI' MXTHEPHH HYKTACHIAH
YTKa3uIraH YPUHMAHUHT OPAMHATAJNaD VKHIaH KecraH Kecma-
CH YPHHHIN HYKTACH OpPAMHATACHHHHT HKKHJIZHTAHHIa TEHT.
Ly srpu uM3HK TeHrJaMacHHH TOMHHT.

A . Vananaétran srpu uumsukia uxtuépuit M (x; y) Hyk-
Ta oflaMu3 (8.1-um3ma). M HyKraZa YTKa3wira ypHHMa-
HUHT TEHIJIaMacH '

V—y =y (X—x)
Kypunuwra sra 6yjamu, 6y epaa X,} ypuHma HyKTanapu-
HUHL Y3raPyBYd KOOPAMHaTeJ:pH, y' — u3JaHaéTraH (QyHK-
LUsiHUHT GePH/raH HYKTafarH XocH/acH (yPHHMaHHHT Oypuak
KozdduurenTy). Ypuumanuur Oy VKian aXKpaTaluraH Kec-
MacHHH TOTHI yuyd X = 0 Jefimus. ¥ xomga OB =Y =
=y —xy’. VKKHHYH TOMOHAAH MacaJlaHMHI ILZpPTHTA KYpa

g

8.1- yusma
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OB =2y. OB kecMa yuyH TONWIraH MKKala HpOIlaHHm Tax-
Koc1ab,
y—xy' =2y
Exu (1
xy'+y=0
TEHrJIaMaHH XOcul Kuiaamu3d. DBy TeHrlavMaHumHr HKKanla
TOMOHHHH dX ra Kynaitupud, YHH HupbepsHuH AT HIUITHPOK
3TraH TeHIrJVIamMara KeJTHPaMH3:

xdy + ydx = 0. 2)

(2) TeHrgaMaHHHr Yan TOMOHM Y3rapyBuuaap KynadTmacu-
HEUHT JaupoepeHuuamy d (xy) Han u00paT, IIYHHHT YUYYH
HUKKHHYH TEHT/IaMaHH

dxy)=0
KypUHHILAA €3HIl MYMKMH, OyHIaH: ‘

Xy = C, (3)

6y epra C —uxtuépuii yarapmac cOH. (3) TEHIVIHK H3JaHAET-
raH 3TPY YM3HKHHHT TeHrsiaMacHHH Gepald, YHH OLIKOP XOJ-
Aa Ky#iuaaruua €3l MYMKHH:
C
yA X (4)
Acmuau oaranna (3) teHrsnama xam (4) xabu Ourra 3rpu
YH3HKHA 3Mac, GaJky 3TPH UHM3HKJIapPHHHT OYyTYH Oup omsa-
CHHM — acHMINTOTaNapd KOOpAMHAaTanap VYKJaapuiaH u6opat
Gyaran TeHr €Hau runepOosianap OMMACHHM TalKHI 3ITalH
(8.2- unsma).

By arpu uM3MKaap OuMacHAaH OHMPHHM aXpaTHO OMHWI
YUYH apryMeHTHHHT OHPOpTa TallHH KHHMaTHra @YHKLUHIHHHT
MOC KHAMATHHH OepHml Kepak. AHTafink, H3/7aHa8TraH 3TPH
upsng M (3; 2) HyKTafaH YTcuH, ABHM X =3 Aa yHKUHA
y = 2 Kuwimarra sra 6yacun. By kuiimartaapuu (3) éxu (4)
¢opmyaara Kyim6, C =6 Hu Tomamus, wy cababyn u3na-
HaéTraH 3arpu uusHK Oy Xoaja

xy==6 (5)
8xH
y =1 ©)

KypuHHnira sra Gymaiu. A
DHAM acocHll TYWYyHUYUaJapHH TabpubJaawmra
yradnuk. Jupdepenyuar menesana 1e6 3pkaH  y3ra-
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N
(1%

8.2- un3ma

PyBYH, HOMabAYM (YHKUHA Ba YHHHT TYDSM TapTHOIM
XocHnanapu €xu AubdepeHuHanIapuid ¥3apo GOFJIOBYH TEHT -
JlaMara alTHiald.

Tenrsamamaru HOMabayM ¢YHKUHS GHTTa SPKJH y3rapys-
YHHHHT (QyHKUHscH GyJsca, OyHHall Rupdepenuuan TeHrJaMma
000uli oOupppeperyuan menesama JedunanH., X yeyeuit
xocuraau oupgeperyuan menzAama 1e6 HKKH SKU 6up

HeuTa X, y ... y3rapysuunapra GOFJHK GYJran HOMabaym
Z GYHKUMSA, X, ¥ ... 3PKJIM Y3rapyBuMnap XaMIa Z HUHT
0z 0z 0%z

d%' 3y’ ax B& XOKas0 Xycycuil XOcHianapuHu Y3apo GoF-

A0BYM TEHIVIaMara aHTWIafH. 7n- TapTHGIM  AucddepeHiHan
TeHrlaMaHH ywoby

Fx, v, 9"y, ..., y®) =0 (7

KYPHHHIIAA €KM arap MYMKHH 6¥Jca, I0KOPY TapTHOMH XO-
CHlara uHucOataH eywiaraH

yw =f(x, 9, ¥, ..., yr-n ©)
KYPHHHWIAA &3Hwu MYMKHH, 6{ epIa y =y (x) Hu3/aHABTraH

d .
HOMaBlym ¢yHkuusa, y*t) = de OGYHKUHSHHHT X GYitHua A
X

TapTHOM XocHnacumup (k = I,n).
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n-TapTulJy NuhdepeHnan TeHrAavaHHAT Y LY MUT equ i
ne6 n ta HXTHEPHH y3rapMac COH/IAPHM §¥3 Muura OJT aH

y :"Q(x’ C1, Cr_), fe ey C’l) (9)

CuyMra alTuwiajlu.

(8) muddepenunan TewrgaMaHuHr yMyMuil eduvu  Gop-
Mmynacu (J) man C,, Gy, ..., C, Japra Mabiyu Kufvartiaap
Gepu6 XOCHI KHIMHAMMTAH Xap Oup euusu (8) TeHrJIav aHHdar
xyeyeud ewnmu Aedunaiu. Arap (8) aubpepenuman Tewr -
JaMaHuHT xycycuid einvd D (x, y)=0 xypunuuga Gepui-
ca, Oy MmyHocabar Oepwirad IucdepeHuuand TeHrJaMaHUHT
xycycuii unmeepanri 1e6 aralady. Arap yMyMupd eun
O(x, v, Cp, Cyy ... C,)=0 xypusnuiaa é3mirau 6y.1ca,
6y MyHOocabat (8) TeHIVIAaMAaHWHT Y.uyMud UHmMe2pail
Jeluany.

2-MuCOJ. Yuby QyHKUHANAD MOC PaBHWAA OGEpuIran
AncdepeHiunal TEHIVIAMAHHHT eduMH OVJHIIHHU TeKIuupubd
KYpHHT.

a)y=51—1’f; xy’ 4y = cos x.

6) y =ce®r;  y'y—(y)=0.

sin x
AN, a) y= — GYHKUMAHMHT GUPHHYM TapTHOIH  XOCH-

JACKHHH TOonamMHu3: .
,_(sinx)’~xcosx——sinx_cosx sin x

X X2 T Tx T TxE
Oynu Ba QYHKUMSAHH TeHrJaMara KeJdTupul K ysmus:

(cos x sinx) . slnx_cosx sin x slnx_co x
( [ x x o OSA

x X2
Bepuiiran ¢yHKURA TeHr/aMaHu aflHMATra alIaHTHPAM, AeMakK

sin x
Yy =— oynkuua xy’ + y = cosX TeHrMavaHuHr X = 0 uu
Y3 W4ura o/fiMaraH yxTuépuil wunrTepsania (xycycufl) eummu
6yJ1ap 3KaH,

0) Bepuiran ¢GyHKUUAHHHT GUPUHYM B3 MKKWHUM TapPTHO/IH
XOCHJIQJIADHH H TOIaMU3:

Y = (C1eC) = C, (0 = C,eS¥(Cox) = C,C,e%*

R 2
Yy = (CC,e) = C,C,(e“¥) =C,Cre®*,

Yy, ¥ y” JapHuHr pdoianapuHd Tenraavara y#cax, C,,
C, y3rapmaclapHuHr MXTHEPHHA KuHMaTIapuil VDHHIH O6Y.1-
raH

CiCherCr — (C,CoeC)* =0
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afinuAT Xocwa Gyaamm. Jemak, y = Ce®* dynkuua y'y —
—(y)? =0 nubdepeHinan TeHIJIAMAHUHT YMyMHA €dHMH
IKaH. &

3-mucodd y'y—(y')? = 0 Auppeperunan TEHITaMaHHHT
y(0)=2, y'(0) =5 OCowanHFH1 WAPTHH KAHOATIAHTHPALH-
rgH XYCYCHil €UMMMHM TOTMHT.

A. Bepwiran y”y —(y’)’ = 0 Tenrsama yuyH y=C,e¢*
GyHKUMS YMYMHH eunMm OYJIHILHHY 36- MucoLa TEKIIHPUO
KypraH »uk. DouwlaHFsu mapT KHAMaTIapuHd Y = C,e%~
pa y' = C,Cye®* udoazncpra kyim6 C, pa C, Japhu TONHW
yuyH ‘

{ C, =2,
C,C,=5

TeHIJ1aMasizD CHCTeMaCHHH Xocual xwilaMu3, OyHIaH C, =2,
C, =2,5 xemub uukadu. Jlemak, H3JIzHraH XyCcycHit eunm

Y = 2e%% pynxuus GyJalM.

Kypunaétran TeurJama yuyH y=0C (C # 0) ¢yHkuusa
xaM eunMaup. By euum ymywmui eynM (opMyJach y=C,e%*
xaH C, Ba C, Japuuar GHPOHTa XaM KuHAMATHAA XOCHJ oy -
maiiu Llysuar yuys y = C eudM Maxcyc eunv 6ynaau. A

4-mucod. Kyfugaru nuddepeHiHan TeHrJIamanap ydyH
EUMMHHHT MaBKYAJHK Ba SFOHaMH{ COX2aJapHHH TONHHT.

e ! yVy

a f—=x1 1 — z; 6 e e B n YV

) Y } yh )Y = o )y p

/\. a) Bepuwirad Anddepeninan TeHrJIaMaHUHT yur TO-
momnfcru f(x, y)=xV 1—y* ¢ynkuua |y| <1 Tenrcus-
JHKHH KAHOATMAHTHPYBUM Yy Jap yuyH y3Jykcu3, Oy ¢dyHK-

“e e 0 Xy
UMSHMET y 6ViiMua XyCycuil xoculac: = = — ——=— 5Ca

ly] <a < 1 6yaranna yanykcus. [lemax, Gepuirad TeHrJama
V4yH
D={x, y): —oo <x < +oo, —ITy<< m

COXxa — eYyUMHUHI MaBxKYyLJHK Ba SITOHAMUK COXaCHAHND.

X
6) By xonma f(x) = e L pyuxuma x| <1 1a anik-
— X
MaHrzH Ba y3aykcusgup. Jlemak, EUHMHHHT MaBXYMUML Ba
ATOHAJMHK CcOXacCH

D={xy): —l<x<l, —oo<y<+ oo}

6Ymanm.
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B) KS’IpHﬂaéTLaH TEH[VIAMAHMHT  VHT TOMOHHAArH
Slx, 9, ¥y)= &x/l- GYHKUHS Ba yHHHT Y G¥iHua g—;r= V%
(x0) xycycuit xocnmacu ¥ >0 6yaranza yaaykcus; v’

v o of . y ’
6yiHua XycycHit xocuaacu 3y = PYaT 3ca x+#0, y'>0
OyJaranna ysnykcus. emak, eunmuuHT MaBXKYIJIHK Ba
ArOHa/MK coxacH D ={(x, y, y'):x £ 0, — oo <Yy <<+ oo,
¥ >0} 6yaann. A .

O 1. Yw6y
a) y=sinx—1; 6) y = e—sinx;
B) y =sinx

byHKUHsIIap GHPOpP OpatHKaa V' + ycosx = %sin 2x  mug-
(epeHLHall TeHrIaMaHHHT eYUMHU OV nanumu?

JHas00. a) Xa (xap Kaumai HHTEPBaNAa); O) HyK; B) iyK.

2. Ywby

A y=yI—x% 6)y=—yTx

B) y=19C—x? (C — uxTuépuii Myc6ar  y3rapmac)
cpymgunmap xdx + ydy = 0 Tenrsamanunr euuMJiapH 6yJa-
NUMH?

JKaso6. a) Xa (]ux|<ul); 6) iyx; B) xa (%] < C).

3. % HHHT KaHJaf KHUMaT/Iapuaa Gepuiran ($yHKLHA Moc

- PaBumza Gepuiiran negxpeperiiuas TeHIaMaHHHT  GHPOp opa-
JIMKAaTH euuMH 6yJ1aju:

L ’
a)y=e”+3e"; V 42y = e,

—_ 2 1 . ,~x2_}_y2
Oy=(—xp;  y=Lir
B) ¥ ==x*; xty” 4+ 2xy’ —6y =0,

JKaso6, a) a = — 9. “2313 B) ¢ =2, q=—3,

Kyiinnarn muconnapza Gepuiran ¢yHKUHAHH MOC paBHIL-
Aa Gepwiran MudgepeHUHAT TeHr/Iama €UHMH 3KAHHHH TeKLiK-
pu6 KYpHHT:

2
4.y=%—cosx+C. "y =x+sinx.
5. y = CeVi=# VI—xTy’ +xy=0
6. y=C + x)e—*, Xydx—(x-+1)dy =0.
7.y =C,e** C,e3=, | y'—5y’ + 6y =0,
8. y=Cie=34-C,e* + 3 X— ;— . V' +2y'—3y=x,
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Kyituaarn IudpdepeHinan TeHrjamamap yuyH €UUMHHHT
MaBXYAJMK Ba ATOHAIMK COXaJapuHH TOMHHT.

9,y =x2—y2 JHaso6. D ={(x,y)—oo<X<IT >,
— 00 <y << -} o0},
10. y'=x—+y x*—y*. JKaso6. D={(x, ¥y, ¥')i—o0 <
< x+ 00, Yy << X%}

2-§. JHr cojja KypuHHLILATH y3rapyBuMJapu ampa-
JaAMraH Ba OMp KUHCAM OHPHHYH tapTHOan  audde-
peHIat TeHrjamanaap

Arap 1-§ naru (7) TeHrJamaHWHr uyar TOMOHH ¢dakar x,
y Ba y’ ra 6oramg O¥uca, Gymnjail TeHrmaMa Oupuniu map-
mubau duggepenyuan MeHzAIMA Jeduman.

BupuHun TapTHOM Andpepentinan TeHrIam aHUHT YMY MHH
KYPUHULIM KYyHHJarpua Oy naju:

:F(x’ ¥, y,) = 0. (1)
Oparfa (I) TeHrsamaHu Xocunara HucOaTaH eund,
y' = f(x,9) 2)
KypHHHMIIAa EKH nmp(pepeﬂunamap}ummpox 3TraH
M(x, y)dx+ N(x, y)dy =0 &)

‘kypurumAa HpoAatal OJHLIra iXapaKaT KHJIHHAAH. (2) nan

(3) ra Ba axcuHua, yTHl OCOH. Xakuxata, arap (2) TeHr-
, d

Aamaia y’ HH ayz 6usaH  aJMallTHpHO Ba TEHIVIAMaHHHT HK-

kajla TOMOHMHHM dXx ra KynadTupuO, Xamma XalJlapuhH Oup

TOMOHTa YyTKascak, (3) TeHIMamara yxuiaw KyHHZard TeHr-

JaMaHH XOcH1 KHJIaMH3:
f(x, y)dx—1y =0,
0y epna
Mx, y)=fx ¥ N y)=—11
AxcuHua, arap (3) TeHrnamaHuHr GHPHHYH XalHHH yHr

Tovonra yTkasu6 sa N(x, ¥)#0 1e6 ¢apa3 KHmub, TeHr-
jaMaHHHT Xap MKKH ToMonmnn N (X, y)dx ra Gyncax,

dy _ __ M(x, ¥)
dx - N (Xv )’)
uu, sbHM (2) MyHOcaGaTHH XOCWI KHIaMH3, Oy epna
__MxY
f(xf )’)— N(x, y)'
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Wy wsredi 11)ee, (2) B2 (&) VY Eccabariep O6yTyHumail tenr
KY4JH; KeIryCHIa KOHKPeT X0. YUYH yJapHuHr Kajicy Oupu
Kyna# G¥nca, wynucuaan olinanaHamus,

l-Mmucoa. ¥'=bx'—6x2-1-2 Aupdeperunan  Tenrmama.

1
HHHT .y(1)=7-2— Gownanruy waprau KeHOATIAaHTHPY Buy Xy -

CYCHH €UHMHHH TORMHT.
A. Bepurran Tenrnamany

dy = (5x* — 6x? L 2)dx

KyPHHHIIAA €33Mu3. Cyurpa HHTerpama6, YHHAT  yMyMuii
CUHMHHH TONAMM3:

y =x~"—2x3—:-2x+ C.

Xycycuit eqnvun Tonmu YHYH yMyMui eqnmga x = |, Y=
| I 1
=7 FAHMIB BAT 5 =1—2+ 24 C qay C = G?HH Tona -
Mu3. Jlemax, u3nanaérrau XyCycuit equm
5 1

Y =X"—2x34-2x -+ 53

KYpuHHIIAR 6Vsanu.* ‘
2-mucon y = cos’y  nuddeperimat TeHT JIAMaHHAr

y()= % GouwnaHFuy wapray KAHOAT/IAHTHPYBYH XyCycHi

CYHUMHHH TOIMUHT.
A. Bepunran tenrmavanu Cos’y % 0 wapT ocThaa dx —
d

y o . .
= Costy KypuHmiuna €samus. Cyurpa HHTErpaanal, yuudr
YMyMu#l €UHMHMHM Tonmamus:
X=1gy - C.

Xycycuit euuMuM Tonmuw YUYH yMyMHid e1uvga x = |,
« » T
Y = g Reiimu3 Ba | =tg 7+Cam C=0 mr rtonavms.

Hemak, usnanaérran XyCycHil equy X = gy ékuy = arctg x
KypuHUIL A 6V iany. A

Arap M(x, y) = A, (x) M, (y), N(x, y) =N, (x) N, (y)
6ysica, GHpHHUM TapTHS.AH

M(x, y)ydx + N(x, y)dx = 0

* Anbatta 6y €pAa eYHMHH UXTHEPUH WHTSP3a10a Kapa It MyMKH ,
YYdKH Yy (X) ¢yaxuna J—o0, +oof OPaHKRa y3ny<cus 6yaus, xap
6HD x HyxTama Y (x) Masxyxa Ba yaap Teurnavaiv aiumarra adaau-
THpagd. Kearycuna CUHMIAP.IMUT MMTEP3a1napira TY¥XTa1Malvius.
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naudgepeniivan TEHTJIaMaHH y3eapysiuaapu axcpaaadu2ar
dubbepenynan MEHZAQMQ JEHUIANH. ‘
3.mucon. Yoy nnddepeHuHan TeHIJIaMaHH CUHHT:
(1 +x¥)dy —xydx =0.
A. Tenrnamauuur Ozpua XalJapHHH (14+x%y udoiara
Oy namu3:
(14+-x2) dy xydx 4y xdx
(I=x%)y Trx)y 'y 1+x
Bysu unterpamia®, GepusraH AuppepeHLHaNl TeHrIAMAHHHT
yMYMuH HHTerpasiubHi TONaMH3:

Iny —- In(l 429+ C.

0.

Uxtnépuil ysrepmac con C ypHura (XOCH1 KHIHHTGH do-
MaHE TOTeHL P&l Kymed OYium  ydyH) InC, é&3amus
(6yHAzi anMalTHPULl MYMKHH, UYHKH C KaTTaIMK HUXTH-
épuiaup):
! 2y . y — .
Iny 21n(1+x)—1nC1,~ V___ﬁ-'_;c"z—c"
y=Cl 14x*
GepunTaH TEHIJIaMaHHHT YMYMHi equMuIup. A
4-MUCOJ. _
(x -+ xy?)dx —(y* + x*y")dy = 0

IndepepeHLian TEHIVIAMAaHHHT Y (0) =1 OomjaHFu4 LIaPTHU
K 4HOATJIAHTHPAAUraH XYCYCHH MHTEr PalHHH TOMHHT.

A. YMymuil  KYNalTyBuHiapHH — KaBClaH — TalllKapura
GHKAPAMU3!

x(1+y3dx—y* (1 +x%)dy =0.

Tenrnamanuur Gapua xagaapuun (1 < %) (1 + x*) ndonara
6yaamu3:

x (14 y¥dx y2(1 4 x%) dy =0
T+ T=mara
éku
LA —
1+x2dx 1+y3dy_
JHAM XOCHI KHIMHraH HQOJAHW HHTErpanisiMu3:

j‘xdx _ {yrdy __ 1 d(l—{—xﬁ)_l"d(l»{-)ﬁ)_c,
T+ x2 T+y3 — 7 2 1+ x2 35 T—p 7

Tl 42— 5In(1+3)=C.
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o " 1 .
¥Y3rapmac C yprura 5 [nC uu &3amus:

1 1
gl +x)— 5 In(1+y)=Lnc,

In(l1+ x*)?—In 14y =InC,
(L4 x93
Ty = Cr
Tonunran ugona Gepumran Tenrmamanyur YMYMHH HHTErPaIH-
Aup. XyCyCHH WHTErpajHH TONHIL Y4YH YMYMHA HHTerpaji
udotacura X =0, y = | uy Kyiu6, C; = + HH TOMammus.
W3nana€rran xycycuit wmurerpan (1% —4(14-x?)3=0
6ynenu. A
O. Kyingarun augdepentuan TEH[JIAMaNapHHHT Yy MY MHUH
€UUMJIZpH (MHTEr PatapH) HH TOMMHT:

11, y/'=3x—2x+ 1. JKaso6. y=x*—x2+4x+4C.
ay _ 5 _ 1
12. I =y2 /Kagob. y = ="
13. %r——ch:O'. K asob. y=%sinx—f—C.
14. y'=x(y*+1). JKaso6. y=tg (% + C) .
3 2
15. y’dy + xdx = 0, JKasob. y = V 3(C—-%— ).
16. (l—xQ)K%Z +xy=2x. JHaso6. y=24-C. 1—x2,
17. e*~Ydx= % dy. /Has06. y=In(xe*—e*—C).
d 2
18. Eil:&Tx—FT‘ Hasob. y* 4y —x*=C.
19. v/ T—xt=1+4y2 JKaso06. arctgy—arcsinx=C.
20. y = exty, ago6. e* |- e~y = C.

Ky#unarn  augpepennuan TeHr/1aMaapHHHr  GepHIIr aH
GomnaHFyy  LuapriapHy KaHOATJIAHTHPYBYH XYCYCHH euuu -
NapH (MHTEerpasiapk) HY TONHHT:

21. (x — )dx + ydy = 0; y(0)=1.

JKasob. x* —2x Ly =1,

2+ 1 _ dx, .

22, 7—:{_—1 = ay’ y(4)—2

Kasob. y =1y 2x F1—1.

23. &+ L0 y(0)=—1.

-COS x
s |
Hasob., y = Fsinx—1.
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24. (1 -+ y¥)dx—xydy =0; y(1)=0.
JKaso6. x* —y*=1.
2%. %+ 2 =0 yO =1

sin x
cOS x

JKaso0. y = —3 —%——;.

26, & +Z=0; y(0)=—1
€

JKaso0. y=——%e"—%—.

927, (xy? +x)dy + (x?y —y)dx=0; y(})=1

JMasob. —1§(x2+y2)+lnl—fc—|= 1.

28, ytgx=1y; ¥ (%) =1.
JKasob. y =sinx.

29. e*dx —2dy; y(0)=0. .
}Ka606.y=%ex~—l2—. ,
30. (14 e¥)yy =e* y(O0)y=1
v

JKaso6. 22 =v'€ (1+ e

Arap f(x, y) dyHKuHfZa X Ba Y Y3rapyBuUHIapRH MOC
papmiLfa f, Ba £, ra aIMallTHPUIraHAa (6y epma {— HXTH-
épuit KaTTaJluK, mapaMerp) £* ra KynaiTHpuIran yua QyHk-
nua xocusn 6yaca, SABHH

[t t)=1t"f(x,Y)
urapr Gaxapuica, f(x, y) GyHKUHA 12 §24062U 6up dcuHCAlL
PYHKYUA Aehunai.
Bup xun yauoBau OHP KHHCAH M(x, y) Ba N(x, V)
GbyHKLWS KaTHaIlTaH

M(x, y)dx+N(x, y)dx =0

TeHrsiaMa X Ba Y Tra HHcGataH OuUp HCUHCAL Oupurnuun map-
muban JugdepeHyuar merHzAaMa AHRIATH. bup KuHCIH
OupuHuH TapTHOAH AnddepeHuHan TeHr/1aMa y3rapyBuniapa
apanaiuraH TEHr/aMara KenTHpHO eumsialiH.

l-mucoun. Kyiugarn aupdepeHunan TeHrIaMalapHi
eYHHT. N

1) (x? —2y?)dx + 2xydy = 0.

2) ydx =(x -+ y)dy. :

3) (y* —3x?)dy + 2xydx =0, y(l)= —2.

4y ==+, y)=1

y x*
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A. 1) Tenrnavamaru M (x, y) = x? — 2y?; N(x, y) =
= 2Xy (QYHKUMANAPHUAT Xap OHPH MKKHHYH Taptubau Gup
HHHCIH  QYHKUHSAI2PAD, AeMaK, OMPHHUH TapTHOMM Oup
ZHHCIH TEHIVIAMAHUHT FOKOPHAA KeITHPU/ITall TabPudUra Kypa
Gepusirat TeHrsiaMa OHP KHHCAH TeHryaMaiup. DByHH eunm
Y4YH Y = 2X aniMaluTMPMIUHH OaxapaMu3, y Xo.ia dy =
2dx + xdz 6¥namu. By wpoaanapau GepuiaraH TeHraamara
KYSIMU3:

xXidx —2(2x)* dx -+ 2xzx (2dx - xdz) = 0, 6y HiaH

.

x*dx — 22°x*dx - 22°x%Gx + 22x°dz — 0 Hu
€K dX -- 22xdz = 0 TEHIJIAMaHH XOCHT KWJIAMHS. By 2-§
Aa  KVPHATaH V3repyBUHIaDH aXKpasakuraH nubdepeHunan
TEHIVIAMALHDP. Y 3rapyBYMIAPHU &KPaTAMH3:

dx
22dz 4 = =0.
X
By Tenriamanu xaima-;al uHTErPamaad
( ; dx <
SQzaz - j;— =

HH, OyHAaH 2% 4- In|x| = C TenraamaHuur 2 opxaad Hugona-
JiaHral yMYMHA HHTerpanu tomwiald. M xtuépuit yarapuvac
C ypuura (XOoCHI KHAMHIZH HMGONAHH NoTeHUHprall Ky.1aé
6ynuuin yuyn) In C, é3avuas:
24 Inlx|=In|Cf; Inlx|=Ia|C,| - 2%
In[x] =In|C,| + lnz-%,
Oynlan x = Cie~% 6j1ub, 6y TeHrJaMaHHUl 2 KATHAWIC4H
yMyMuit eunmugup. HomabnyM ¢yskums y ra afitau yuyH
Oy eummia z ypuura % HH KJiub, Gepuirad AuddepeHuHan
y?
- e
TEHMIAMAHUHT YMYMUA HHT:DUM X = Cy e, © HH XoCuJa Ku-
naMu3. A
A 2) By ydx = (x 4- y)dy tenrnamana y = zx aMac,
Ganku X =2y anMamTHPHIIHE GaKapuu Kynagaup. ¥ xod-
Aa dx = ydz -+ zdy GyJanu Ba TeHriama

y(ydz +zdy) =y (z+ 1)dy; ydz=dy;, dz= d—yy
Kypuuuiura kelaan. By epaan Iny =z -+ [nC; y = Ce® un

TOMaMH3, AeMak, ymymuil edum y = Ce”  srpu  uusugsap
OH/ACHAaH HOOPAT., 4
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A. 3. (y*—3x%) dy +- 2xydx = 0 Tenriava GMP KHHCIH
TEeHrJamMa SKaHAMTHAA Kypuuwl KHAMH 3Mac. x = 2y 1ed oaa-
Mu3. ¥ xonja dx = zdy -+ ydz Oynamd. Dy upolaiapHu
Gepusiras TeHIyiaMara KysMus:

yidy —3(zy)* dy + 2zy* (2dy + ydz) = 0;
2zy?dz — (2t — 1) y*dy = 0.

Byuien y = 0 euMmhiM Ba Y3rapyBumIapH axpanagurad
(z* — 1) dy — 2zydz = 0 Auddepenumnan TeHIVIaMaHH XOTUI
KulaMu3. Dy TeHI/aMaia ¥3rapyBumapHd axpaTuO, XaiMa-
Xan MHTerpasneinus: )
dy . 2zdz 0
y -1
Inlyj—In|z2>? —1|=1InC.

I > —C 6y nanu.
—1 x¢ — y?

Tonmiran ugona CepurraH TEHMVIAMEHMHT YMYMHH HHTE-
rpanufup. Xycycuil HlTerpasHu TonHul yuyH YMYMHH HHTE-
rpan mpojecura X = 1 Ba ¥y =2 Hu Kyuo, C= 7 Hi TO-
namus. Jemak, 3y®—8(x?—y?) =0 OCepuiran TeHrmamMa-
HMHT Tajab KHJHHTaH XyCycuH HHTerpanniup. A

A. 4) bepuaran y’ = —);7 + % Oup XuHCIH AHgdepeniinan

TeHrnamMaga ¥ = 2X aldMallTHpHIuAaH ¢olaaneHu3  2BBal
YMYMHH €UUMHH TONaMH3:

- o, X v o
= C &xu z Vpudra 5 HH x{iicax,

. 1
z+xz’=-z-+z; xz' =

zdz=d_;‘$ ;—2=ln|x[+C éxn 2° = 2(Inlx| + C).

y yarapysuura Kziitcak y? = 2x?(In|x| -+ C). By Gepuaran

TeHTJaMaHHHT VMYMHUH MHTErpanuaup. DHAU XyCyCHit eUHMHH

Tonuw yuyH X =1, y=1 ged C nu Ttonmamu3. 1= 2-C,
1 . o

C = — —. Dynu yuMyMuii eaumra Kyucax

5.
vt = oxt{In|x] - ) &k y = + xV/ In(ex?)

" xocuwl Gysefu. By aca u3naHraH XycycHil euHMZAHD. A
. Kyiinars quggepeniiyan TeHr1aMa apHH €UHHT.
31. ydx 4 (2+ xy —x)dy =0.

Kasgob. } % S Injyl=C.
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32. xy’cos Ty{ =y COS% — X.

JKaso06. s?n% +Inx=C.

33. (y+V x*+ y')dx —xdy = 0.
JHaso. y = C(x*—C?); C>0.

3.y = Lmmi.
X X
JHaso6. y = xel—Cx,
- X
35. xydy — y*dx = (x + y)%e “dx.
y

H(agob. (x + y)InCx = xe”.
36. xy’ = xsin % +y.

M aso6. y = 2xarctg Cx.
37. (x*2xy—y)dx+(y*+2xy—xHdy=0; y(1)=1.
/Kasob. x? 4 y* =x +y.
dx dy
38. prpspmr il R
XKasob. y (y — 2x)* = C(x — y)%.
X X

39. (14-¢”)dx+e? (1~ -;i)dy =0; y(0)=2.

Kasob.. x + ye-”—-—-: 2. ‘
_ 1
40. xdy —(y + vV x* + y9) dx == 0; y(0)=-.
1
XKasob. y = e

2L PWy=Q @

KYPHHHIUJArH TeHrJdaMa Oupur4u mapmuban 4u3ukiu
ougpdepenyuar menzaana nefunaiu. Bynma P(x), Q(x)
Jlap apryMeHT X HHHI OHpOP HHTepBa/lla Y3JAYKCH3 (PyHK-
LLUSCHAUD.

P(x) =0 ékn Q(x)=0 Gyaran xoauu ajsoxuaa Kapa6
UMKHILI L1apT 3Mac, 4yHKH Oy xoa1a (4) Tenrnama y3zapyé-
uaapu axcparaduzan menzaama Oyiaid,

(4) YM3MKJM TeHrJaMaHUHT YMYMHH EUMMHHH  TOMMII
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yuys y 7= uv (4 Ba U paKaT X HHHT GYHKUHACHANP) anMaus-
THpHIL Oamapuianu.
l-mucog. Xx? %—— 9xy =3 nupdepeHilHan TeHraMa-

HMHT YMYMUH EUUMHHH TOIHHT.
A. By renrnaManur Oapua X ajNapHHH x? ra 6ymm0,
KaliTa €3amMu3:

ay 243
dx x 7 T ox
2 ’ 3
Ilemak, Oepuaran Muconta P(x)=—=, Qx) =5

6ynub, Oepuirad TeHrJama (4) Tungaru OvpuHuH TapTHOIM
4 U3HKJH AudxpepeHiiyan TeHraamMa sKaH. Bepunran Tenrnama-
_ d du d
ga y=u-v Ae6 olaMu3, Yy Xoiaa —d—y;=07;+u—&v;
AIMAIITHPHIIAAH CYHT KYy#Mmarura sra GyJaMus:
du dv du dv
2 el “N — 2y 7 Ly —_
X (fudx—&—udx) 2xu? 3,x@d_x +xu o~ 2xuv=3
&KH
du dv 5
2, &4 av — %
xfudx+uxlxdx 2@} 3. (*)

By epra v HH IWyHAall TaHJIaAMH3KH, X% — 20 =0 6ya-

d d
cut. (XyAAH WYHHHTAEK XU [x TI;‘ — Qu] -+ x%u Z% =0 Tewur-
du “
JaMaja 4 HH x-E—2u =0 6yacuH Je6 TaHJAll MYMKHUH.)

x(-‘g———% = ( TeHrsamaga Y3rapyBUWJapHH aXpatud v HH
TOMaMH3:

duv dx

- —25 =0, Oynnax Inv—2Inx=1nC
éku v= Cx?. IOkopusa aittud yrunramupex, C = 1 6yaraH-
jaru v = x? Xycycuil eunM OMMaH uYeK/JAHHUI MYMKHH. T
HUHT HGOJ2CHHH aJMallTHPUITaH (*) reurmamara Ky#aub u
HH TONaMK3:
3dx
xt?

u=——l3+C.

X

x2. x? -g— =3 éku du = Oy HAaH

y = u-v popMynara ¥ Ba U YUYH TONUAraH uofanapau
KyiuG, CepunraH uH3HKIM AudgepeHllnHal TEHTIaMaHUHT
YMYMHil €YHMMHH XOCHI KWIaMH3!

1
y=Cx2——x—.A
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(1. Ky#inzarn Ingepentyan TeHramancpun eunr.
A1 (1+x2)y'—xy=2x.  Kasob. y=C( T+x—C)).

42, y’—i—y=’%l. X<0606v,y=C1x4_§_%.

43. y'+ycosx=sinxcosx; Kasob. y=sinx-e-sine __ |
¥(0)=0.

44, %cosx»{—ysinle; y(0)=1. XKagob. y=sinx--cosg.
d 1 1

45. d_i »{— —J—c—y*:x . ){(agoﬁ_ y=3_x(x3 _C]).

46. xy’ —3y = —x*. Kagog. y = x* + C,x.

I ’ _ 1, _ _x

47. y_ytS’Xg—COTr, y(0) = 0. Kasoé, y===.

48. y/__{_2xy=2xe—x7’ )}(aBOﬁ. yz,(xz ‘{—C).‘,’_xi,
dy 2 . - _C x

49. —— Ty =x% /I\asody__? + 5. |

50. xdy —{—ydx:ex(l—{—x)dx; XKagob. y= ! :r—e 1er 73

y()=1
Arap Gupunum TapTHGAH
M(x, y)ydx + N(x, y)dy =0 )
MH(OEPEHUHAN TEHTIAMAHHHT Yal TOVOHH OupopTy u(x, y)

(YHKUHAHHHT TYJHK AUpDEPEHUNANH, ABHH

i 0
Mx, )dx + Nix, y)dy = Zdx 5 dy = du(x, y),

du ou
(F=Mx ), E=Nix, y)
Oyuca, (5) Tenraama my.anx dupgepzaguar monzaimy
Iednanu. : '
Mucoa. %dx+(y3—{— Inx)dy=0 renraavanunr TYAHK
AHbpepeHUHAN TEHrVIaMa  SKZHJMTHLa  HLIOHY XOCHT KHAHO
CYHIPa eqyHr.
A. byuma M(x, y) =%, N(x, y)=y*LInx skanauruuu
¥bTHOOpra om0, TeopeMaHuHr (3) wapTuuu TEeKIIHPAMH3:
oM o y)_ 1. N
dy "5}(,\6 T X ox T
oM oN _. P .
Oy — gx OVJIraHM yuyH TeHrmama Ty Tdeperiua

0 . 1
(7;()13 - lnx) = e
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gu

ox
%—L—;—:/\V’ (X’ Y) TeHI‘JlHKJIap S’pHHJIH 6:‘;’-’]311?.

TeHT 1aMaup, JAemaK, Tabpudra Kypa = M(x, y) Ba

HomabiyMm (X, y) H# Tomamu3. DyHuur yuyH
ou y
s =Mx N=7
TeHTJMKHH (PUKCHD/IaHTaH y 1a X Oyhuua unTerpaniat

u(x, )= [ Ldxoly) =ylnx ¢ly), (x>0 (K

HH XOCHI KHIawu3. SHIM ¢ (y) HU TONaMus, OYHIHT Y4YH
(k) nu

¢ r .
5‘-; = N(x, y)=y* lnx

TeHJIMKKA KYi#nd
0
0y

(yinx I e()=y"+ Inx,
Inx + ¢ (y)=y* + Inx,
o' (y) =¥’
HH XOCHJ KHJIaMH3.
Byunan ¢ (y) = -}1— y'+ C, uu TonmanHs. DywH (k) 14

o !
kyim6, u(x, y)y=ylnx -+ y' 4 C; HH XOCWI HHIaMH3.
Ilynaat kuaud, GepUIraH TEHTVIAMaHHHAT yMY suil HHTErPATH

ylnx+%y‘=C.A

0. Kyiuaarn gudpepentinan TeHT/aMaNapiid  TYauK Aud-
(pepeHIHA TEHIJIAMa IKAHJIMIHra HIIOHY XOCHT KMJIMHT, CYHT~
pa €uHHr. :

51. (3x? 4 6xyY)dx + (6x*y + 4y*y dy = 0.

JKasob. x® - 3x'y*+ yi=C.

52. (2x + y)dx -+ (x + 2y)dy = 0.

JKasob. x* -+ xy--y* =C. '

53, (10xy —8y -+ )dx + (5x? — 8x 4-3)dy = 0.

XKasob. 5xty —8xy -+ x + 3y - C.

X x X

54. (2x Le”)dx - (1— 7)e7d>v = 0.
XKasob. x* - ye7 =C. :
55. 2x costydx -+ (2y — x*sin 2y) dy = 0.
XKasob. x?costy + y* = C.§4
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3-§. Ukxmuun TtaptuGam auddepenunan TEHIJaMaJjaap

. d? o
y'=f(x) éxu 2 = f(x) xypummuzarn Tenrmama sxe
codoa Kypunuwioazy uxkunen mapmubau oudpgepernyanr
mexeaama hefinnagu. By Tenrmama Gesocuta HKKH MapTa
MHTErpamiam #yyau Gunad equIagy,
l-mucoa.  Kyiunaru AudepeHiian  TEHTIaMalapHH
€UHHT,

d2y . .
a) 75 =3x"—1; 6) y" = xsinx.
4[4
d?y dx -
A. a) Tt = —go— Oysramn yuyn

d (%) = (3x* — 1)dx 6ynanu. By epaa
P =fer—ndx+ = —x+ ¢, e

dy =(x*—x + C))dx.
Hemaxk,

y={—x+Cyax+ =% %t x40,

WWynnait kKunu6, Gepunrad TeHrJaMaHHHT YMYMHH euuMH
y=%—%+Cx+ G
Oyaanu.
6) v’ = %) G¥arann cababau d (y') = x sin xdx.
by epman
u=x, du = dx

f = inxd = - =
Y jxs xdx+ G, dv =sinxdx, v= —cosx

=—Xxccsx %—vjccs xdx + C; = —x cos x + sinx +C,.
Jemaxk,
; _ldy; .
Yy =—Z;=—xcosx+sinx + C,
dy = (—xcosx + sinx + C,) dx.

Oxupru MmyHocabatan
y=—xsinx—2cosx+ Cix -+ C,. A
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y ="£ — f; 4+ Cx + Cy, y= —xslnx—2cosx +Cyx4-C,

ds .
HKLLMSIap MOC PaBHLIAA £y _3x*—1, y' = xsinXx Teur-
y a5t

JaMajapHUHT euHMJapd  SKaHHHH TeKMpUG HmOHY XOCHI
KHIHIIHY YKYBUHra TaBCHA KHJIaMH3.
. Ky#uaars auddgepeninal TeHrJaMaJlapHi eYHHT.

56. y" = x*. JKagob. y = % + Cx + Gy
57. y" =e". JKago6. y = e* + Cix + Ca.
58. y' =1—2x. JKagob. y=— ’%f + %’ 4Cx4Co.
59. y” =sin x. XKasob. y = —sinx + C;x + Cs.
60. y”=sin3x; y(0)=0; XKasob. AL L
y'(0)y=1.
Yoy
y' + P(x)y +glx)y=0 (1)

KYpUHHIIard TEHI/IaMa UKKUREL mapmubai 4u3uKAL Oup
JcuHcau oupdeperyuan menzAAMNa neiiunagd. Dy epha
P(x) Ba g(x) y3nyKcus byHKLUAIAPIUD.
Arap P(x) Ba g(x) (ynkuuanap ysrapMac COH/IapAaH
ubopar 6yJjca,
Y +py +8&y=0 (@)

Tenraama y3zapmac Ko3Pouyuenmal 6up HCUHCAL HUIUK-

2 menzaama Aeimnanu. By epla p Ba g y3rapMac Xaxi-
Kuit comsiap. by TeHrsnaMaHuur Xycycuii eduMJIapHHH
y = e** (6ynza k— const)

KypuEMmAa W3jafimu3. Dy Xxoala
y/ — ke’“‘, » yll — kaekx

6yarann yuyH (1) nau
e (k* + pk+8)=0.
Ammo e** 0 6yaragn yuyH
k- pk+ g =0. . 3)

Jlemak, (3) KBaipaT TeHrJiaMaH¥ KaHOATJIaHTHPYBUH k nap
yuyH y=ef¥ KypusMAard (QYHKLHA (2) TeHrJaMaHHHT
. Xycycuit eunmu Oynamu. (3) TeHr/iama (2) TeHrNaMauMHT
XAPAKMEPUCUK MEN2AAMACH NelnTald.
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By xapaxtepucry TEHITAMAHHHT €YHM.Iapu: |

/p? I  p*

=gt Vg h=—Z T4

p* ~ o <o
(3) tenraama D == 7 —9 HMHT MycOart, HOJb Ba Matduii 6V.u-

Hra apab xyingarua yy xoua OymMIy My MKHH.
1) D>0, savuu XaPIKTEPUCTUK TEHTIaMaHKHT WIS apH
XakMKHd Ba xap xua (k) 5+ k,) 6yaran X0J1. By xoama

Yi=e"* g, = gl

GyHKIHANAD XyCycHil eumMaap 6yaamu. By eunuaap

Yo 0"1-”“
y—“ = - = elki—k)x 7& const
1 e

OYarann yuyw unsmimy Gorauy 6yamaiin,
Heuax, YMYMHIH eyum
y = Cie* |- C,ekex

KYPHHHWIAL 6¥aaiy.
2-mucoun Kvimnary y3rapuac KOSpPULHEHTAH HKKHHYK
TaPTHOMN OHD KIS 4u3HiaH TeHTJaMalaDHH €UHHT:

a) ¥+ 3y — 4y = 0; 6) y”+ 6y’ = 0.

P

k* 4+ 3k-——4 =0
XapaKTePHCTHK TeHTJIaMaCkHUHT HIAH3J1EPUHH TOflaMH3:
3 9 3 5
R L Y

YMymuit eunm
)’ == Cjex “;“ Cze—_*’x

6¥anm.
: 0) By xoana XAPaKTEPHCTHK Tewriama k° 4 6k = 0 6% -
7O, WNIH3I2py k=0, ky=—58 O¥namu. Ileuax, YMYMHi

CUIM: y = C| 4 Coe—tr A

2) D=0, sbuy XAPAKTEPUCTHK TeHIVIAMAHUHT HIAH3M2pH
XaKUKHA Ba GHD Xun (k; = ky) 6y.ran Xon By xonpa D=
= %1—(] =0 Syarann yuyn %, = k,=Fk=— -% OVnany.
ByHna y = Cieh* +'Coet* ypona YMYMIA euuyM yuyn 3
KYUYHHH HYKOTanm, uyHku OyHIa1 ekx pg ek XycycHmi
CUMMJIAD alHAH TeHT GYJIrany YUYH em* HM pkxupup Xycy -
CHH eyHM cupaTHaa ogMIL MYMKHH 3uac. [ewmak, - GHpHHuH
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XycycHit eunM (Y, = e**) GunaH uM3HKIH GOFMMK GY.maran
HKKHHYH XYCYCHA €YHMHH TONHII Kepak. MKkHHuM Xycycnii
€UHMHH
-2
2
Vo= u(x) e”* = u(x)e

KYPHHKUIZA M3naiiMu3, OyHAQ u(X) aHMKJA4HHLIH Kepax 6yu-
rai HoMawmayM ¢yHxuuaA. Luddepenunanab, Ky #unarunapun
TOMAaMH3:

-5 — =z —_——

yr=(ue > Y =ue °’ +u(—.;’_)e7 -

p
— p )
2 4

= (n — U

P ,"T* p - g p
_ P 2 r__ P n_ P\
y”_—2e (u Qu)—f—e (u 2u)
_‘L"Tx ” JA%
= Tt (g) ],
Xocunanapauur 6y ¥ hoAanapHHH (2) reHrnamara KVHHG,
D

-
e * {u”——pu’-}—%u—}—u’p~%u+uq}=

-

- F (5 a0

OaHH XOCHJ KHiaaMu3. Bynna D= £- _ ;5 — 0 skan/Hrany
y 1 q

mlh

- X
5bTHOOpPra oncak, #(X) Hu TOMMuI YuyH e =0 éku
1" =0 TeHrJaMaHH eyHi Kepak. 4"=0 pan u=Ax+B uy
Tonamus. Xycycuit Xonta A=1 Ba B=0 1e6 omuum MyM-

kuH: OyHAa u=x 6Ymanu. Iynaait xumu6 HKKHHYH XYCYCHH
eunM cudarifa

P
2,
Vy=xett=xe ?

(GYHKUHSHH OMHL MYMKHH. ;3=x7éconst GyJranu yuyn 6y
1

€uuv GMiaH OHDHHUM XYCYCHA eumu UYHSHKJIH OOFJMK 3Mmac.
Iysunr yuyn

y=C1ekx+C2xekx=ekx(Cl+C2x)
(2) Tenrnamanuur YMYMHil eunmu 6Yaanu.
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3-mucoa. y’'+4y’+4y=0 TeHr/aMaHH EUHHT.
AN Xapamepﬂcmx TE€HlJJaMaHH Ty3aMHu3:

k*4-4k+4=0.
Yuurr uagusngapy k,==£~,=2. [lemak, yMyMHi eunm
y=(Ci+xC,)e**

Oynanu. A
3) D<<0, spHM XaPaKTePUCTHK TEeHIJIaM aHHHI'  HJAH3J1apu
KOMIIEKC conjlap OyaraH xou. XapakTePUCTHK TeHIJIama

uigu3napy D<<0 6ynranu y4yH

b=— L) =T —atBity=— L — i) g =
_a__@L
KypuHHLIAA 6YJamy, OyHna o _——— i B= ! q___

By X0/4a (2) TEHrJIAMaHUHAT xycycpm eyHMJsapd Ky#usa-

TH KV PUHHLLAE Oy 1alu:

Yy == ek X — e(a-,-al)x = e* ei,’ix
;'“"{.}': . Y, = ehe* = ele—Bhx — g2 g—idx,
Byuu xyiugaru
eB* = cosPBx -+ isinBx,
e~%#* = cosPx — isin Bx

'§ﬁrep dopmynanapuian oianannob,

e -3 SN

ﬁ-a o ¥, = e*¥(cos Bx + isin Bx),

¥, = e%(cos Bx — i sin Bx).
KypuHHMWAa €3aMH3. Dynap XaxHKuidl apryMeHTHHHT KOM
naeKc ¢yHKLHsANapH 6Yaub, (2) TeHrjsamaHH KaHOAT/IaHTUDa-
ou, DyHra MinoHuy Xocun KHJIHILHH YKYBUHra Xasoia KHjla-

MH3.
(2) TeHrJaMaHHHT  KOMILIEKC  XYCYCHH  euHMJapHHH

XeKHKUH eupmap OusaH aJMaIUTHPHIN VUYH KYHHIard QyHK-
LHsIJIaPHH KypaMu3:

- 1
Yi =75 (y1+ ;) = e**cosBx;

- 1 :
Vo =15; (¥ — y,) = e**sin Bx.
By ¢yskuusnap xam (2) TeHrnaMaHHHr XYCyCHHt €uHM-
Jgapu Oynaiu.
__ e**cosfx
e** sin Bx

= ctg x s~ const

el
o A
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O6YJaranu yuyH—Y, Ba ¥, XycCYCHH €UMMJaP UH3HKIH GOFHK
sMac. JleMak, XapaKTePHCTHK TEHIVIAMA KOMIIEKC WIAU3-
sqapura sra Oy.aranga (2) TeHrJamMaHHHT YMyMufl euyHMH

y = Ciy; + C,y, = e*(C; cos 3x + C,sin Bx)

KypuHuui1a Gyiann.

By euuMHHHT MyXuM XyCycuit XOJH XapaKTEePHCTHK TeHT -
JlaMa WIIH3JaPUHUHT COo MaBXyM COHJapAaH HOopar Oyarau
xomump. By xon (2) Tenrnamaga p=0 Oyirania ¥puHu
6y/116, TeHraaMa

y'+gy=0 O
K{punuiura sra 6ynaan. DByuunr
k' + ¢ =0, (¢4=0)
XapPIKTEPUCTHK TEHTTavaCHHIHT WAA3J1pd

ke =tiVg=+8, (x=0)
6ysm0, (*) TeHrJamaHMHI YMYMHH euHvH
y = C,cos3x + C,sin 3x

KYpuHHIIAa OYaany.
4-Mucon. Kyiuaard yarapvac KodpHUHEHTIH MKKHA 1H
Tapménn YM3HKJIM OHP JKHHCAH TEHrJaMaJapHH eUHHT.

Ty —4y + 13y =0; 6) y’+ 9y =0.
A. a) XapakTepucTHK TeHrJaMaHH €3aMu3: T k*—4r+13=
=0. YHUHT WIANW3J4apUHU TOTaMHM3:
k, =2+ 3i Ba k=2 —3i.
Hemvak,
y = e* (C; cos3x -+ C,lsin 3x)
yMyMuit euuM Oyaaau.
6) XapakTepHCTHK TeHrJaMaHM €3aMHu3:
R2--9=0.
YHuHr winusnapu k, = 3i, k, = — 3i GyJanu.
yMyMHPI eunr y = C,cos 3x -+ C,sin3x. 4
S5-mucom Kymmam :uiq)q)epeﬂupran TEHTAaMasapHUHT
Gepuaran Gownanruy lAPTAAPHHH KAHOATIAHTHPYBUH Xy Cy-
CHH €YHUMJIaDHX TONHHT
a) y'4+2y" 45y =0; y(0)=0, y (0)=1,
6) y'+ay=0, y0)=2, y (0)=—1.
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A.a) k4-2k+5=0  XapakTepHCTHK TeHrJIaMaHU
Ty3uO, yHudr k= —1+42i, k, = —1— 2i uwinusnapuuu
Tonamu3, Jlemax, TeHIJJaMaHUHT YMYMHHl €UHMH
y=e~* (Cicos2x + C, sin 2x) 6yan. YMy™mull euHMHH
AupdeperHlHaniab, KyHAUIaTHHH TONAMH3:

y'=—e~*(C,cos2x+Cysin2x)+e~*(—2C;sin2x+2C,c0s2x)

€xu
y' =e *[(2C, — Cy) cos 2x — (2C, + C,)sin 2x].

AL s R TSP

Yarapmac, C, pa C, Napuu GOwaHFUY mapmwiapaH  Tomna-
MH3:
{O =e~%(Cycos0 + C,sin0),
l=e~°[(2C, — C)) cos0 — (2C, — C,)sin 0].

1 . < .
Byugan C; =0 Ba C, = 5 - Wynnait xumod, wusnanaér-

. B y
Tai XyCyCuit eyum y = - e—*sin2x G¥nanu.

6) k* + a® = 0 xapakTePHCTHK TEHINaMaHU TY3UG, YHUHT
kio= * ia wnau3napunH Tonamu3. JleMak, TEHIJAMaHHHT
yMymuit equmn y = C, cosax + C,sinax 6ynanu. Bymuan
y'=—aC;sinax + a C,cosax. Ysrapuac C, pa C, napHu
O60WJTaHFUY [HapTIapiad TONAMH3:

2=2C,cos0+4 C,sin0,
l =—aC;s5in04-aC,cos0.

Bysaan C, =2 Ba C, = — ;l]— (@ 5= 0). llyngail Kunuo,
Oepunrat GOlINAHFHY WapTIAPHH KaHOAT/IAHTHPYBYH XYCYCHH
euuM y = 2 cosax — % sinax Gynazu. A

O. Kyfularn y3rapvac KohQHUHEHTIH HKKHHUM Tap-
THOJM UM3HMKJM OHP KHUHCAH TeHTJaMajaPHH €uMHT.

61. y"+45y’+6y=0. XKaso6, y=C,e~**4+C,e—3*,
62. y"—T7y'+46y=0. XKasob, y=C,e*+C,eb*,

63. y”—25y=0. XKago6. y=C,e—% +C,ed*.
64. y’+2y’—15y=0. XKagob., y=Ce—54-C,ed*,
65. y"—2y’=0, XKasob. y=C,-C,e*.

66. y"+2y'+4 y=0. XKasob.. y=(C,+C,x)e—*.
67. y"—6y’-+9y=0. XKagob. y=(C,+C,x)e*.
68. y”+36y=0. XKa6o6. y=C cosbx+C,sinbx.

69. y"—2y’4-5y=0. JKago6. y=e*(C,c0s2x + C,sin2x).
70. y"+ 6y’ +10y=0. XKasob. y=e-3+(C,cosx + C,sinx).
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Kyiunaru andgpepeniiuan teHraaManapauar Gepuaran Goui-
JaHFUY [WaPTIapHY KaHOATIAHTHPYBYHM XYCYCHH e4HMJAPHHH
TOTIHHT .

71. y"—9y =0, y(0) =10, y’(0) = 6.

JHaso6. y == 2e3*.

72. y' —y' —2y =0, y(0)= 3, y'(0)=0.

Jagob. y = e2* + 2e—~*

73. "+ 2y + 5y =0; y(O)=1, y(0)=1.

JKaso6. y = e—* (cos2x + sin2x).

74. y" — 10y’ 4+ 25y =0, y(0)=1, y'(0) = 8.

Jasob. y = 2(1 — x)e5*.

75. y" +3y' + 2y =0, y(0) =—1, y(0)=3.

/Hagol. y =e—* — 2e —2x,

76. y" L6y -+ 9y =0, y(0) = 2, y(0)= 1.

Jasol. y = e—3(2 + 7x).

77. y"—2y" 42y =0, y0) =1, y'(0) =3.

H{asob. y = e*(c .sx + 2s'nx)

Y't+py +gy=,/x) &
KYPUHULIJATH TeHIIaMa Y¥32apuac KO3PPLyLesm. 1l UKKUH -
wu mapmubau wu3uxau 6up scuncan 5jamazan Juggpe-
pexryuaa merzaamna JeHunaly.

6- mucoJu. Ky#ufary y3rapmac Ko3ahhHilueHTIH HKKHHYH
TapTOAH 4M3HKAM Oup kuHcau Oyavaran  aubdeperunan
TEHIVIaMaJIaPHH €YHHT.

a) ¥y +2y" —8y =« 6) ¥7 + 9y = («* + 1)e*;

B) ¥/ -2y =x+3; r) y' —6y’ + 9y = 5%,

A. a) Bepunran TeHrsiamara MoC OMD XHHCIH ¥ -+ 2y —
— 8y =0 reHrsaMaHu edavu3. XapikTepu:tux K 4 2% —
— 8 = ( TeHrsaMaHUHT WIAM3NaApH &, = — 4, k, = 2 G6yaranu
Y4YH OHD KHHCJIH TEHIJIAMAHHHT YMYMHH eunvu y = C e~ 4
- C,e** 6ynaau. Depuaran TeHIJIaMaHHHT YHT TOMOHHM

J(x) = Px)ers = Py (x)eh s = x

Kypuruuifa 6Yau0, a = 0 XapAKTEPUCTHK TEHTJAMAHMHT HI-
Au3y OyAMaraHd YUyH XYCYCHA €UMMHHH

y¥=Ax*+ Ax+ A,
KYpuHHIINa u3jafivu3. Byuwu Gepuaran tedrsavary yiicax
i 240+ 2Q2Ax + A) —8(Apx? + Aix + A) =x*
D%’}

—8Ax*4-(4 A, —8A) x + 24, + 2A;, — 84, = x*

alnuar xocua 6Ysagu. DyH1aH X HuHr GMp XHA AapikiTapu
O1audarn Ko3gpguuueHTIapHy Oup-6upura TeHrnab,
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_8A0= 1, 4140'-‘8141 =0, 2A0+2A1—8A2=0

1 1

CHCTEMAHH XOCHMI KH/1aMH3 Ba yHAaH A) = — 5 Al =— %
3
A, = — fz HOMabayMm KObhHUHeHTIapHH Tonamu3. [emak,
. . 1 1 3

TEHTVIAMAHHHT Xycycudl eduMu y* = — §x2 — X &

o . 1 1
6Ynub, yMmymuit eunmu y = Ce~4* -1 C, e — §x2 — X

3 o

— g4 OY1amm.

6) A+ 9 =0 XapaKTepuCTHK TEHIIAMAHHHI HAAH3JaPU
Ry, = £+ 3i Oyarauu yuyH Oup xuucau y” — 9y = 0 Tenur-
JAMaHHRT YMyMuil eduvn y = C, cos3x + C,sindx 6yanu.
Bepunran TeHrnamaHMHr YHI TOMOHH

J(x) = P(x)e** = (x? - 1)e?* =P,(x)e>*
KYpunHILAa 6¥nnb, @ = 3 XapaKTePHUCTHK TEHI/IAMAaHUHT HJ-
I3y OYJIMaraHH YYYH XYCYCHH edHMHH

V= (Ax? 4 Ax + A)ed
KypuHHWIAa u3faitvu3. Bynu Gepuiran Temrsamara KysiMu3:
[94,x% + (124, + 9A))x + 2A, + 64, + 9A,]e3* +
+- HAX2+ A1 x + Ay)ed* = (x® -+ 1)e3~.

CEAM €3* ra ¥uCK:pTHpHO, yxmam XaadapHH HX4YaMJacak:
18Ax? + (124, + 184,)x + 24,4 6A, + 184, =x% + |
eHHHAT XOocua OYJaau. Bysman x nuur Gup XM Aapaxanapu

O/AFAErH KO:(hHUHMEHTIZPHH Oup-Oupura TeHrJab,
184, =1, 124, 4 184, =0, 24, + 64, + 184, =1

1 1
CHCTEMaHH XOCHJ KHJIaMH3 Ba YHAaH A, = i A=

— 5
5
A, = g] HOMabJyM KOsdpHUHeHTIaPHU TOnamH3. [emak, xy-

Cycuil eqyum

1 1 5
o a2 o 2 = \pd3x
y (18x Gxtgle

6§16 ymymuii eunm

y = C, cos3x + C,sin3x + (1—18x2_ ! f’_iesx

7% B
6y naznu.

B) Bepuiran Tenrnamara moc 6up kmucam Y’ — 2y’ =0
TEHIJIAMZHHHT yMYMuUil eunvn ¥ = Cy 4 C,e** Gynalu, 4yHKH
X¢PaKTePUCTHK TeHrnama k® — 2k = O HHHT unau3napu k, = 0,
ky = 2. TeHrnaManuur VHI TOMOHH

J(x) = P (x)e** = x 4+ 3 = P(x) e
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kypunuwina 6yau0, o = 0 XapaKTePHCTHK TEHFJAMaHUHT HI-
Iu3H OVJIraHH YYyH XyCyCHH €4UMHH

y*=xQ(x) exn  y*=x(Ax+ A)
KYpuHHI Mg H3/IafMu3. y*' Ba y*” Japau Tonus, 6epUiraH TEHr -
Jamara Ky#cak:

24,— 2124 x+ A)=x+ 3 &éxu
—4Ax+ (2A,—2A)=x+3
aliHUAT Xocua Oynaldu. ByHaan x HHHr OHP XMT JapaKaJjapH
ONIMAATH KO3bdHLHeHTAapHHE GHp-Oupura Tenraad,
—4A, =1, 24,—2A, =3

. 1 7
cHCTeMaHH XOCHI KHJIaMM3 Ba YHMAaH sy = — o A=— T

SKAHJIHT HHH TONaMHM3.
IHyppait Kumu6, Gepuaral TeHIVIAMaHHHT XYCYCHH €YHMH

yE = — %x2 - %x 66 ymymuit eunmn y = C, + C,e% —

1 7 .
—?xﬁ — 5% Gynanu.

r) k> — 6k -- 9 =0 XxapaKTePUCTHK TEHIVIAMAHUHI HIAH3-
Japd by = ky=23 Oyarauu yuyn ¥y’ —6y +9=0
GHP JKUHCJH TeHTIaMaHHHT yMyMuil eunun y = (C; + Cyx)es
6ynann. DepuiaraH TEHrJAMaHHHT YHT TOMOHM

fix)= P (x)e** = 5ed* = Py(x)e**

KypunHuIga 6¥au0, * = 3 XapiKTePUCTHK TEHIIAMAHHAT HKKH
KappanH WJIAH3A GYAraHH YuyH XYCYCHA eyHMHH

y¥=x2Q(x)e’* éxn y* = Agx’e’” _
KYpUHHILAA M3Jafivu3, y* Hu Ba y* , y* ;apuu Tonud Ge-

puiraH TeHrsamara KyHcak, yulad A, = 5 HH TOMaMH3. e-

Mak, GepHiraH TEeHIJIaMaHHHT Xycycuil eunmn y* =~2§x'-’e3"
Oysub, yMyMuil eduMH

y :§ +y* = (C; + C2x+%x2)33x

Gynanu. A

O Kyiiuaarn ysrapvac KospdHLHEHT.IH HKKHHUH TapTHO-
JH UU3HKJAM OWp KHHCJH OY/MaraH AuddpepeHuuasn TeHraaMma-
JIADHY @UHHT.
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78. y” + 2y" —8y = 3x.
XKasob. y= Cie** 4 C,e~4* — %x — 3—32
79, y”" — 5y = 5x,
JKasob. y = Ce=2* + C,e?* — %x.
80. y"—3y' —4y = x? + I.
HKasob. y =Cie=rf Cpetr— gt — 25 1 13
8. y"—2y = x4 3.
JKasob. y = C, + C,e?* —0,25x? — 17,5x.
82, y" —y" = x3,
JKaso6. y = C, 4 C,e* — 0,25x% — x® —3x% —6x.
83. v+ 3y —2y = e,
JKaso6. y = Cie=% 4 C,e* — 0,5e~~*,
84. y7 — By’ - 4y = e~
JKago6. y = C,e* + C,et* — glxe".
85. ¥y — 9y’ — 14y = e?*,
/Kago6. y = Cie** 4 C,e™ — 0,2xe*.
86. y'+ 2y 4y =e-+,
/Ka800. y = (C, + Cyx)e—* + 0,5x%e—*,
87. y" + 2y’ + 2y =sinx.
JKasob. y = (C,sinx -+ Cycosx)e~* -+ 0,4cosx -+ 0,2sinx.
88. v + 4y = cos2x.
JKas06. y = Cisin2x + C,cos2x —0,25sin2x.
89. y” — 3y’ = x?-— g3,
Kagob. y = C, 4- C,e3r — —g—x —-31 x?— %xS ——%xe“x.
90. y" 4y = e* 4 sinx -+ 2cosx.
Kaso6. y = Csinx + C,cosx + x(0,5sinx — cosx) +
-+ 0,5e*.
91. y"—y/ — 2y = 2 4 g—x,
Jaso6. y = Cie—* 4 C,2* 4 glx(e—x -+ e¥).
92. y” -+ 9y = 15sin2x.
y0) =7, y'(0)=0.
JKaso6. y = 3sin2x — 7cos3x — 2sin3x.
93. y”-—3y’ = 3x 4+ x?,
, 70
(0) =0, y'(0) = 22.
JKasob. y = e“——%ﬂ — %x"’ —%x — 1.
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94. y" + y = 2x%e*,
y(0)=15, y'(0)=0,5.
JKasob. y =15 + e*(x? —3x 4 3 5)

95. y" 4+ 16y = sm4x
YO =1, y(0) = = .

JKaso6. y = %—sin4x + (1 ! §)c054x.
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IX 506
KATOPJIAP

1- §. Connn Katopaap. SIKHHIAWIYBYHM BA Y3OKJAAalIYB UM
KaTopJaap.

l. ¥Mymul rymynqaagap. Arap cOaTIPAMAT GHPOD
a;, ay, as,---,am--- (l)
YEKCH3 KeTMa-KeTIMrH Oepuaran Oyaca, y xoana

atatay .. ta, b= a, (@)
n=1

upola conau ramop nedunamy. (1) conaap (2) kaTOpHHHT
xadaapu, a, 3ca KaTOPHHHT Yuyuui xadw Aefiunaiy.

@
Al
::a,z',ua 1 uMuAexce 1 Aan oo raya GyaraH Gapya HATyDan
n=1
KHiMaTIapHu Kabyn kuinamd. Bab3an Karop xanmapidd Ho-
MepJaliHe OHpAaH OowiavacAaH HOMAAH €xH OUpIaH KAarTa
6y/ran OHpOp HaTypal COHAaH Gowiaul KYyJgadup.

Arap garop Ean KypurHiLAa Oepuarad 6yica, YHH @+
n=1
+ay,+as;+4 ... 4+a,+ ... kypuaHiaa E3HW OCOH.
JcanaTwma. Karopaunr gactiabku GuUD HeuTa Xald YHH
TYJMK aHUKJdaMalId, YYHKH JacTiaGku OWP HedTa Xanu OHp
XU GYarad HHX0ATAa KYN KaTopiap MaBXKy .

> n
l-MHucou. n%lm KaTopHH ay+a,~+a; + a,+a,+- ...

KYDHHHILJA €3MHr.
A. n ra xerma-xer 1, 2, 3, 4, 5 Kuilvaraap 6epud, Kartop-
HUHT

1 2 3 4
al=2_2) a2=3_;}-’ a3=Ev a4=5¥1 a; =

L) en
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XajnapH TOMHIaJAd Ba Cepuiral KaTopHU Kyduaard KYpuHMIL-
Ia Eé3uanu:

1,2 3 4. 5 O 7
gtrtgtegtagt = 2Zegm: A
n=1

1, 1, 1 1
2-MHCOJ. 2—7—r§'—l—21-w+'ﬁ-2—2 4 ...
KaTOPHHHT @, Ba @,, XaLJapUHK E3HHT.

A. Bepuiran gatop Xaliapd Maxpamuiard OHPHHUH KV -
nafityBuun:p 2, 7, 12, 17, ... KeTMa-KeTJIMKHH, HKKHHUH
kynaltysumwn:p 7, 12, 17, 22, ... KeTMa-KeTAHKHHM TallKHJI
K Hnagu. Jlemak, 6y KeTMa-KeTJHKJAPHHHF YMYMHH XaaJjaapH-
HH Ky#ularuua €3cax Oymagu®:

24 (n—1)-5=bn—3; 74+ (n—1)-5=>5n -+ 2.
Katop xaanizpuHuHr CcypaTnapu 3ca 1 ra TeHr. JDHAHM Ka-
TOPHHHT @, B4 @,y Xa[NapHHH €3aMH3:
1 o
= T G TS 0y epaa n ra {(n -+ 1) xuitmar Gepub,
(n -~ 1)-xaguM XOCHNM KH/JIaMH3:

1 1
Cot1 = TBHID—=3 B NT 2~ Brid) Gni?)

Jemak, KaTOpHHHr yMyMHH Xaa# ¢OpMyJacHHH €3Hilfa
YHHMHT Xa[NiZPHHHHT TY3HJHLI KOHYHHHH OHJIHLI 3apypaup. A

™. 2 a, KaTopud @, + a,+ a;+ag+as+ . .. Ky-
n=1

pUHHILAA E3UHT:

N 2n S S 1
a) ) n4-1° 6) Zn(n—}—l) ) n-2n—1 °

n=1 n=1 n=1
(e el
n2 ! 2n—1
r 1)
) n2=1("T2)! , = Vs

2. Ky#wjery KaTCDnzPEHHT @, Ba @,y X3ANaPHHH E€3UHT:
1 2 3 4
a) gt+gtgt+g+..
n n-+-1
Xasob. a, = ;t_l; Adpt41 = nre”
* By epla KaTOPHUHT KEHMHTH Xajrapu ¥aM my 6OmJauFuy Xai-
nap 6YHcyeran Korymusira GyicyeWiiMm ra3apia TYTHATaH.
29Y
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) 5t+3+e gt ...

2n—1 2n+1
)K(1806. a, = o Apyqg = m .
5 8 i1 .
B)2+ﬁ+—§i+ﬁ."
3n—1 __ 3n+2
/Kaso6, a, = I Apiq = Ik

1 1 1 1
") s+t teort o

1 _ 1
Xasgob. a, = 00T T 0 Tt = 00+ +1°

2 5 12 20
N ptegtemTest
c o n(n41) (1) (n+2)
)K61805. a, = —3—5-n———- v Qpq = Wl—

2. CoHnM KaTOPHHHI SsKMHAawWHmHU  Arap

o2

Ea,, =a +a+a;+ ...+ a, - ... KaToOpHUHT GHPHHYH
n=1

n Ta Xajnapu AurMHIMCH S, =a,+ a4 a; + ... + a,
7 YEKCH3JIHKKA UHTHATAHAA (7 o), YeKIH S AUMHTra HHTHICA,
ABHH  lim S, =8 < oo 6yaca, Katop AxUrLIULY8YL JeHunaj.

n 5 o
S—SIKHHIAW YyBYY KATOPHHHT HUFUHOUCH NefHIalH. Arap
lim S, = + oo ra Teur 6yca E&xku JAHMHT GyTyHaall Mas-

[}
Kyn GyJimaca, Katop y3oxaawyssu fednnagu. Ulynmai k-

/M0, KaTOPHHHT SIKHHJAIUHILM KeTMAa-KeTMHKHHHT SKHHIALUH -
1Y OPKAJIH, YHHAT HUUFHHAMCHHH TOMULI KETMa-KeTJHK JHMH-
THHH TONMUW OWUMaH Xald KHIUHALH.

3- Mucos. XalIapH ueKCu3 reoMEeTPHK IIPOrPeCCHsIHH TALl -
KHJI 3Tl'aH KAaTOPHH KV{DPalinuk. . :

A.Zaq"=a+aq+aq2+...+aq"+.... (3)
n=}
By katop yuyn S, HUHI Ty3H/IHIIMHH TeKIMPaMU3:
, —aqgh+1
S,=atagiag*+... +agr =900 l_qq =%q- l_qu”“ .

Arap |g| <l 6¥yaca, Gepurran Karop sxuHMawyBuu OY-
JallM, XaKHKaTaH XaM,
S=1limS,= lim %__ |lim _%_ gl = L oo,
Ny o teyoo 1 —=q  n_y o l—g I—q
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[yuna#t kuaub, || <1 OFaranfga Katop SKUHJIALIYBYH Ba

o a
YHUHT HUFHHAMCH [— 'a TeHT.

Arap |gi>1 6yau6, a0 6ynaca, (3) Katop y3oKJauys-
uy 6¥Jaand, uyHku Oy xomna lim S, maBxyn smac.
n ©
4- Mmucoa. Ky#umaru KaTOFHPIHI‘ AKMHJIAWHIIMHE  TeK-
UIHPHHT:

In2+4Ingtinget. .. +m2E4 4 ¥
n=1

A. Bepuaran KatopuMHr OMPHHYM 7 Ta Xaid HHFHHAHCH
S, Hu €3aMu3 Ba YHH xnco6naﬁMH3:
+1
5,,=1n2+1n3+m I o
2.3-4. n(n—H)
T3 (= — 02+ D).

Quau lim S, uu xuco6nal"4MH3:

= In

n— o
lim S, = lim In(z+1)= oo.
Ny n—.%
Jemak, €epuiran Karop y30KJaulyBuHAHD. ‘A
1 1 1 R
B- Mmuco.. —17—3—1— 3-—5+ gt = nﬁ——_—(%—l)(?n%-l)

KATOPHUHT HUFHHIMCHHU TOMHHT,
/. Depuiran KaTOpHHHr YMYMHH XaJuHM KYHHAard Kypu-
HUII Aa €3aMu3:

_ 1 1 i 1 )
An = @2n—10(2n4-1) — 2 (2n~—l 2n--1/"
Katopeuur CupuHuM 72 Ta XaAd HUFHHAMCH S, HH XHCOO-
JIaHMH3:

1 1) 1y (1 . 1) , 1
Sn= [( f”( )TF 7'*"'7(211—3_
1 1 \ 1 1 1 1 1
“2n-1)+(2n—1 2n—|—1) ?(1 Ttz w3
1,1 1 o Py
TrT o Tmm T 2n—1H2n+1) -
1 1 li 1
= (] — —\: limS§,=_
2(1 2n+1)'n_”, "oy
Jemak, xatop axmmamysqu Ba YHHUHT mmmzmcu% ra
TEHT. A .
(. Ky#upars Mucosnapia S, uu XHCOGJAHT Ba KATOPHHAT

AKHHIAIUHILMHE TEKILHPHHT, arap KaTop sKHHAayBUYH 6Yiaca,
YHHUHT HUFMHIAMCHHH TOIIMHT.
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1 1 1
R R I

Xasob. S, = %(1 — 32—”1:2) , Karop AKHHJAAWYBYH Ba

g .
S=x.
40002+ InFobing L pn iy
Kaeob. S, = In(1 - n)n, xarop Y30KJIalll y BUH.

1 1 1 1
S mtsatsst. s+
1

n{n+2)

XKasob. S, =+ % — r—z% — n—lr:z) , KaTop SIKHHJIAIIYBYH
Ba S = —% .

6. 1+Ti‘1+(a%1)2+---+(ﬁ“1)"+

/Kaso6. Arap a>—7l GyJica, KaTop SIKMHJIAUWIYBYH Ba
S=a- 1;arap a = — 1 6yuca, a—% MabHOra sra amac,
arap a < ——; Gynca, xaTop y3oKnamypun.

A R R - <

JKago6. Karop sixMHMamyBud Ba S = 4.

2 4 , 8 27

Kaso6. S =2,

9 5 tigtigst st -

Kasob. S=]n_22._

10. 1~512.3+2.;]3.4+3,1.5+...—f—m_'r”“
/Kasob. S=711-,

3. Katop sxunaamysun OYyAUmMUHEAKNT 3apy-

p Ui mapTu.zan=a1+a2+a3+...+an+ .. .Ka-

n—1
TOp AKHHIAWYBYH OY/MIIN YUYH 7 YeKCH3MHKKA HHTW/IraHla
(7> 00) YHHHr yMyMul XaAH @, HHHT JHMHTH HOJAra TeHr
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6ymmmuu  (lima,=0) 3zpyp (ammo erapay 5mac). Arap

n—-»oo

lim @, 0 O6yaca, Katop y3oxJamysun OGfnanu. Arap
n-+-oo
lima, =0 6yaca, y X0na Karop y30K/JallyBUH XaM, AKHH-
n—=+o
JalyBYH XaM Oy/auM MYMmkuH. Dynmaii xonna macaland
xal KHIMII Y4YH KaTop SIKHHJAIIYBUYM OYJHWHHUHT eTapu
1Ll aPT/IapUra MYPOXKaaT STH/afH.

Kyliugard MHCO/IaPAa KaTop AKHHIAWHIIWHUHT 3apypuil
LaPTHHH TEKLIHPHHT B2 Y3OKJallyBUYH KaTOPJ&PHH KYPCaTHHT.

6 9 12 15
6- MHCOJ. 1+74——{—3+-€4,—7+
A. Ymymuh xanuu €3aMu3:

a. = 3n

»= nie-
lim @, HM aHUKJaHMH3,
ey &

3n

limg —lm 3% _lim__"__lim_3__3,
Aes® B 4 yent2 npef 2 naw 1+2

n n 3

[ynpeit xuin6, lima, =3 0, abHH KaTop SKHHIAWYBYH
n—co

Gy MMILMHHHT 3apypuil wiapTH OGexkapHiMaraH. Jlemak, xartop
y30KJallyBYH. A

1 11 1 1
7- MHCOJL. T—§+§—5+5—7++m+
A. Dy epma
- ' lime,=lim '
@2n—(2n+1)’ nyw ey 00 (20—1)(20+ 1)
K aTOpPHHHT S¥MHJZWYBYH OYJHINH YUYH 3apyprit wapt Oa-
K :punraH. Fus 1okopufia 6y KaTOpHH Kyprad smuK (5- MHCOJI-

ra Kapasr), y AKHHJAllYBUM, YHHHT AHFMHJUCH 5 Ta TeHT.
Arep lim a, = 0 GyJsca, Karop AKHHJALKLIK WapPT 3Mac.

3
0
1 1 | 1

8- mMmucoa, "2_17—1“*‘7‘{-3'1’ e +—,'1-+
FapPMOHMK KaTOPHMHT Y30KJALlyBYH 3KaHIMTHHH HCOOTJIAHT.

A. By K&top YuYH SKHHICIMIIHMHL 32Pypud  wapTd
; 1
lim — =0 Gaxapwiran, nekHH KaTop y3okJTawand. DByrr

oo N

HCOOT/I21 YUYH KYHHMeTH XOHHO JIMMUTHU 3CIalVIHK:

lm (143 =,

Ny

a,
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6yHaan

(=) <e. (1)

n
(1) Tenrcnanuknu e acoc GyiMua JorapupMaaiiMu3:
nl[in(n+1) —Inn] < 1,

OyHaaH
In(n +1)—Inn < - ©)
(2) TeHrCH3AMKAAH n ra KeTMa-Ker I, 2,3, 4, ..., n Kui-
Maraap Gepub, KyHRHAarH TEHICH3JIHK/IaPHH XOCHT KHJIaMH3:
In2 <1,
In3 — In2<< .,

In(a+1) —lan< 1

By Tenrcusnuk/Japuu XaaMa-xal Ky u1amus:

I+ D<I4g+5+... 42 +1,
apin S, >In(n-41), 6y epra S,— rapmonuk KaTOPHHHT OH-
puHuHM n Ta Xanu WMFHHAKCH. lim In(n4-1)=oc0 6Yaramu yuyn
lim S, = oo G¥ynanu. it
e ﬁemax, KaTop SIKHHJAINYBYM OYNHIUM XaKuIaru TabPHpra

aCoCaH TapMOHHK KaTOp Y30KJallyBuMIAHD. A
Ky#uaarn Mucosnapia KaTop AKHHIAMMIIHHHHT 3apypui
IapTHHY TEKIIHPHHT BA y30KJAWYBYH KaTOPNapPHH K PCATHHT:

2 4 5 2n
XKagob. Ina,=1+0, ysoxmauwanu.

.3 5 7 2n-1-1
121+'§-+§7+a++ + .

n3
/Kagob. lim a, = (.
Ny o

n+1

2 3 4
13. ln-l—+1ﬂ*2—+lﬂ§-+ PN —f—ll’lT-]'— .
XKaso6. lim a,=0.

n_y =
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4 6 8 :
14. 1+ str+z+ ...
/Kaeo6. Ina, =20, y3oxaamany.
1 2 3
15. s+t a5t -

JKaso6. lim a, = T(liﬁ + 0, y30KJamasu.

n—y o
1 1 1
_— —_— A
6. 5ty gyt -
Xago6. lima, =0.
By »
X n
”“gﬁﬂ'

XKaeo6. lima, =0 (muvuTHn xucobmawja Jlonurais

Ney o

o 5”
18. 2.
n=1
Xaso6. lim a, = oo y3oknaiuain (GepuaraH Katop Max-

paxH g = —g- >1 OyaraH reoMeTpHK KaTOPAMD).
1\ 1?2 1\
19. (14+4) +(1+5) +0+5)+ ... +
1 R
agob6. lim a, = e # 0, y3oxJawwajy.

KOMIaCHAaH (hOHIaNaHHHT).

00
2n241
3)12—,'—1 :
n=1

XKasob. lim a, = '§“ = (), Y30KJamany.

n_y ®

20.

= n
”'E?ﬁ'

XKaeo6. lim a, = 0 (numurHu xucobaawna Jlonurans
noy ®
KoHlacHAaH doiifananuHr.) B
4. Myc6aT xaAau KaTop sKMHJAAWYBUH O V-
JAUHILUHUHT eTapau anomataapu (6earuaapn).
A. Hanrarmbep aromamu. Mycbar xam

o
2a,,=a,+a2+a3—|— /2 LI
n=1
20—199 305
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Karop Gepwiarad 6y.mo0, lim %etl _ g MaBxkyld Oyacun. Y
n ® a
X0J1a: ~ "

1) arap [/ <C1 6yaca, Gepunran xaTop SIKHHJIALL AJH;

2) arap { >1 6yJca, Katop Y30KJailajy;

3) arap [/ =1 6yau6 Komca, KaTOPHHHI  SIKMH JIALIHILIH
XaKHIaru Mmacaja Xan KHnMHmaral oOYJaagd Ba YHH Gowka
WY1 Gunan xagq KWIMura TYFPH KenajH.

Hanambep anoMartira Kypa KyRHRArM KaTODJAPHHHI SIKHH -
JALHINYHY TEeKIUUPHHT,

I 2 3 n .
9-MHCOJI.F+1—I-+@+ ‘e +‘3—,1:‘2—1‘— e
A, SIKUHMAWMITHUET 3apypuil waptu Gaxapwirad (19- Mucos-
ra xapaur). [lemax, KaTop AKHHJAAIIYBUM XaM, y30KJaiiyBuH
XaM OyaHid MyMKHH. Macanany Xan KHAMUI Y4yH KaTop-
HUHT (72 + 1)- XaAHHHHT A- Xajdra HUCOATHHYU Ba 6y Huc-
GaTHUHF #— 00 JArd JUMHTHHH TOTAMH3:

n+l
Guy _ 3142 gl 342
a, n T n 3+t 2 T

3"42

1+

_( _|__l). 3. lim %t _ 1

n 3+£ n» Qnp

3!1

By xonma [ = —;—< 1, wyHHHr YyuyH G6epunaraH KaTop
AKUHNAIIATH. A
22 33 n”
10-MHCOH.1+2—!+3—!'+ +;l-|"+

A. Bepunrag karop yuyn [anamGep anoMaTHHH TeK LiHpa-
MU3:

(n+n+1
e = () = 1 5 )

n
lim 22+t _ lim LA
n:,ooa,, n_,oo(l_}_-n) e>1
Hemak, [ = lim E'Zil ={>1 6yaranu yuyu [lanavdep
n o n
aJoMartHra Kypa ;{arop Y30KaallyBYHIUP.

11~ Mmucou. 1+%+—;——{— —1—71—{—

A. Bepunrau rapmounnx karopra Jlamamoep anoMaTHHH
TaTOHK 3THO,
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[— lim %t _lim _* _lim L _

n_yo Qp iy n+1 n_,ocl—’rl

n

6y.11uumﬂn tonaMu3. [leMak, Oepwirad KaTOPHHHI SIKHHJIa-

Wy BuH 6KH y30KJallyBuH 3KaHaMrHHM [lanav6ep anmovatdra

Kypa aHugJaul MYMKHH 3MacC. (DBy TrapMOHHK KaTOPHHHD

Y30KJallyBYH SKAHIHTMHH GH3 10KOpula KypcaTran 31uK,
8- MucoJra Kapaur).

1 1 1
12- MHCOH.m+§3+5—'7+ e
A.. Kylinnarunapiid TonaMmHs:
1 . 1

= Zr= @t D)’ %t = @arD) @ent3)’

(-5

apry _ @n—D@n+l)  \2T 7) .

a,  (2n+1)(2r+3) (2+ _3_) s
n

1

[ = lim %ot lim " _

n. o Qp Ny ®

24+ —
T n

Jemax, [Hanam6ep anoMaTH MacalaHu xaq KWIMaHIH,
(By KaTOpHHHT SIKMHJAUIYBYH 3KaHH MabilyM, 5- MHCOJTA
KapaHr).

13-MHCOJI}~2n =1 + +

A. Bynna [ = lim %s+1 — [im [+l . _7 | _
Ney ® Ay no 2n+1 ° 2n—1
= [im

o S = 1. HeMak, Gepwiran KaTOPHUHT Y30KJa-
MYBYH EKH sKHHJAIYBYM B3KaHuHu J[anamGep asoMardra
KYpa aHHKAAIl MYMKHH 3Mac. Jlexmx

nli,.mcoan = nl_l:ll n—1 " 2 70
6§10, AKHHIAIUHIIHEHT 3apy PHil lIAPTH GaxapuIMaraHH yuyH
GepuiiraH KaTop Y30KJAllyBuuAup. A
. Ky#iulard xaTopaapHudr sSKuHJaWMmuEH Janam6ep
aJOMATHra KYyPa TEeKILHUDHHT.

27— 1
22, o -

n=1

JKasgo6. Sxunnawanu.
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1 1 1
. 23. (In2)3 + (2'In3)3 +(311n4)3 + ...
XKasoh, Sxunnawmany,

3 n(n+1)
24- ;l>_:1 T.

JKasob. Slxuunawanu,
- 20,3 41
25. 1 "|"5+§T§‘f‘ .
Kasod. Ysoxnawmanu,

SR
26. §1W+W‘
Kaso6. 5ikunnawany.
97. 1 + 3 + 3 A+ I +
AT T T E
XKaeob6. Slkunnawany.
o 3n
28, % FRTT

XKasob6. ¥Y3oxnawany,

1 1 1
29. T-_2+2_.§+ﬁ+

/Kaso6. Jlanambep anovaté macaqanu Xaln KHIMalnoH.

- 1

30. - (5n—1) (4n—1) "
/Kaso6. Sxunnauianu.

1 1 1 )
8L I+ g+ 5T T o1
Kasob. SIxuunamasy.

32. 3 2"

s niw *
n=l]

XKaso6. Y3oxnawanu.

1 1 1
/Kaso6. anambep anomaru macananu xal xuaMadiiun, 3
b. Takxocraw asomamu. Myc6ar xanmu KaTopJap-

HHHT AKHHJAWHW GeNrMNaPuiaH siHa OHPH TaKkocdall aslo-
MaTHIUp. ¥ Ky#unaruaan uGopar: G6epusaran Karto p-
HAHT AKHHMaWyBYM €KH Yy30KJAaMWyBYH 3K aH-
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JUTHHH aHUKJAAaW YuyyH Oy KaTODHHUHT XaAJa-
PUHH AKUHJAaWyBUYH €KH y30KJamyBYH 3KaH-
JHTH aBBaJiaH MabayM OyJdranm 6omwka Myc-
6aT XaAau KaTOPHHUHT MOC XxaljgapH Ounlau
TaKKOCJaHAaIHU.

Wkknta mycOaT Xaaad xatop GepuiraH GYJCHH:

[=dd

zan=a,+a2+a3+...+an+.... N
n=1

b,=b,+ b, +b,4 ... +b,+ .... (2)
n==1

1) Arap 6upop r- xaijaH Oomaalé KOJMraH XaMMa Xal-
Jap yuyH a, < b, 6ymb, (2) xarop saxMHIamyBuu Oy.ca,
y xonana (1) xarop Xam siKMHJaulyBuH OYJaal.

2) Arap Oupop n- xaajAad OowJaG KoaraH XavMa Xal-
Jep yuyH a, > b, 6ymmub, (2) xatop ysoxaamyBun G6yica,
y xoaza (1) xarop xaMm y30KJamyBud GYJailH.

Takgocnam amoMat €plaMuia Ky#Aulard KaTOPJaDHHHT
SKMHJALIHIIWHY TeK I HPHHT .

14- mucoa. 17}-7%%—5—124— +(2n—_11)7+ ..
(MycTakua euyin yuyH Gepwirad 33- micogra xapasr).

A. By karop yuyu lim 22—y Gymu6,  lanavGep
nsxn 94n -

a/lOMaTH KaTOPHUNI SIKHHJALIMII MacaJlaCHHH XaJ KHJIOJIM a-
rad 3an. By macalaun xan xwiamiu yuyn Gepwirad xaTop-
HMHT OMPHHUH XalHMHH Tai1al KoJraH XalJapHHH SsIKHHJIA-
WHWH OH3ra MabiayM OYJaraH 5- MUCOJ1arH KaTOPHHHI Xa/-
Japy OWIaH TaKKOCJaHMH3;

L 1 , 1
sret o Ty T @1y )
1

1 1 ;
T3tssgt - T (2n-—3)(2n—1)+ @n— @n+D)
Pasmanks,

1 1 1 1 1 1
FT3E 35 @nmly (@3 @n—D "

Illynpain kuau6, TeKIMPHIAETraH KaTOPHHHI MKKHMHYH XalH-
laH Oouwtabd KoJraH XalJ/lapH SIKHHJIAIIYBYM SKAHJHTH Onsra
OJIIHHAAH MamJayM OyJran eyub KypcaTwiraH 5- MHCOJITArH
KaTOPHHHI MOC XaiJapuiad KHuMK Oyaub xodaaantu. llly-
HHHI Y4YH 7TaKKoCdall aldoMaTura kypa OepHaraH KaTop
AKHHTAIIYBUHAKP. A

F.

309
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15- Mmucoa. 1+L+r—l+ co. +

(o]

N\ 1
= s

prane) ¥ n

A. Bepunran KaTop XalmapHHH y30KJ/AWYBUYM 3K aHJHCH
OH3ra MablyM OyJrag

1,1 1 B
gt gt .o+ ...227(8-Mucom‘a
Kapaur)

?p%onux KaTODHHHT MOC XalMapy OW/aH  TaKKOCJAafiMU3.
woy

1 1

w
TEHT CH3JIMK YPHHJMIHD, 1UYHUHF YUYH TaKkocJ/ali alloMarH-
Fa Kypa Gepuirad Kartop y30KJailyBdHIHp. A
< 1
. 34. 2 . JKago6. ¥Y3oxuauanu.
n=11¢ 3n-+1
1 1 1
35. 1+ Etestig T .. Kasob. Sixunnamany.
S
36. 2 T Kagob. Slxunnaurany.
n=1
In2  1n3 | In4 | Inn
37. T+—3- 1 —4—'1_ .».- +_n—+ “ s e

asob. Ysokaawmanu.

o

1
38. 2 . /Kagob. Slxuanawany.

n=1

1 1 ! 1
39. 5—[—3-+§+ R T IR
/Kagob. Y3oxnawany.

40. ‘n—l— Kasob. dxunnauany.
n=1
1,1, 1, 1

JKasob. Y3oxnawanu.
0 2”

42. le . aeob. Skunnainany.
n—=

310
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4 In8 , Inl6
3. 24+ Brgrg o

Xago6. SlxuHMallalH. 3]

2- §. Muwopajapi aaMamuHyBYH KaTopJiap

Mmopanapi afiMallHHYBYM KaT opaap. Jeiol-
Huy aroxmamu. Huopaaapi GAMAULLEHY B KATOP ne6, xai-
Japu HaBGarT GHraH MycOaT Ba MaH¢uil iuopara sra 6yiraH
katopra alTulaid. Dymnpali KaTopHu €3ratjia XalJIapuHHHT
Hilopa/ilaPHHK OYHK-OHAMH KYpcaTHO

a,—a,+az—a;+ ... +(—=DOHla,+ ...
kabH @é3uw KyJaiaup (6y epla xam™a a,>0 1e6 xHcoSaa-
nany). Macanan:

1 1 1 1
L1 )
l—g+5g—xg+ - + (=D
2 3 4 o1 N
1 §—+—5—-—7+ e+ (=1) 2n_2—|—
KaTop/ap HILOPATapH ajMalllMHYBYHM KaTopiapaup- Hiopa-
Japu aiMalllHHYBUYHM KaTOpJap AKHH/AllyBYH 6 /I LIMHHHT
erapau 1wapturH JIeHOHHLL anoMaTH HoAaNai1H.
WMulopanapu anMailyBuyd

a,—a,+ag—ag+ - .- +(—~la,+ ...
KaTop Gepwirax 6ysno, arap:
1) Karopuuur xaznapd aGCcosOT KuiMaTiapy 6yiuua ka-
Mma#ca:

>G> > ... >0,

XaMJa
9) lim a, =0
n—y *®

GyJsca, Kartop  AKUHAQULY6UU 6ynaim  Ba  YHHHI

<0
\ o
S= 2, (— 1)1 a, —imennancn 0 < S < @; TEHTCH3HKHA Ka-
n=1
HOAT/JaHTHPAIH.

W3o0x Jeii6aun aioMaty WAPTAAPHHH KAHOATJIaHTHPYBUH  KaTOpP-
HHHr KOJAUFH R, = S —S, ¥y3unudr OupHHYM XaJAHHUHT HIIOpacura
ara 6¥nu6, a6conoT KuiiMatu 6Fiinua YHIaH KHUHK, SBHH IR, < an+1
6ynanu. by daxraan ¢ofinananub, Jleli6uunt aiomatH MapTAapUHU
KanoaTAanTHPYBUH KaTCp HnruHAucH S uu Sp(n= 1,2,3,...) xycycuit
BUFHHAHAAD OPKaiW GepHAran aHMKIHKAA TakpHOMH XucoGaall MYMKUH.

311
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1 1 1
I- Mmucon. Yuwby a) 1_§+§_.7_+ coo +

(=g

1 2 3, 4 n
6) s—gt+tgtg+ ... F (=D le—+ ...
1 2 3 4
B) 3—% tTr—g+ . (=Dt
KATOPNAPHUHT SIKHHJIALIN LIHHH TeK [UHDUHT.

A. a) bepuiran karop YMyMHH XafMHHHT aGCcOMIOT KHil-
MaTHHU €3aMu3:

n
2I1+1+"'

_ 1
27 9p—1°
JIe6uuL anomaru LIaPT/IaDUHH TeKIHPAMHU3:
1 !
1) l>§>€>
2) lim a, =lim _!_ _
n_y o " Ny 0 2n—] _O

Jlemak, xarop Xaisapy abCoMlioT Kuiimatyiapu  GyiiMua
KaMaloB4YH Ba HOJIra MHTHJIAAM, IIYHUHT YYYH KaTop fKHH-
Jawysun. By epaa xarop furumaucu: S <.

6) By xatop yuyn JIelGHuL, a10MATHHEHE GUPHHUYH WAPTH
6axkapunany:

1 2 !
D3> >8>

JIeKHH HKKHHUM wapr Gaxapuimaigu:
2) lima,=1lim _» _ 1!
n_y ® " n._,.co3n—l_§#o’
ABHH KaToOp AKHHJMALIHWIK yuyH 3apypuét xam GyJraH wapt
Oaxepuimaliny, [lemax, 6y xaTop y3oKJaimyBuH.

B) 115y K;TO]; YUyH a, = 2Tn+_l 616,
1)~3<§<7< .
. —1; n I "
2) nlx_r:lman =lim = = + #0 6ynazn.
JIeHOHHLL aTOMaTHHHHT MKKaJda WapTH Xam GaxKapuiaMany.

Katop y3oxaamyBuuaup. A

Ulynra spTHOOp Gepuir KepakKM, HKKHHUYH INapT Gaxapi-
JHO, GUPHHYM WapT GaxapHaMaca KaTop y3oKJawanu ae6 xy-
JI0Ca YHKapa 0IMaiMH3, uyHKH JIeAGHHL aoMaTHArH GUPHHYH
I1apT KaTOPHUHI SAIKMHJAIUMIUA YUyH 3apypHil amac. By xonna
OollKa ycy/lapra MypoxaaT KHIHUI 3aPypaTH TYFHJIAJH.

(. Ky#umard KaTOpNapHHHT AKHHJAIIMIIHHE JIeHGHHL
anoMartHAaH GolasaHHG TEeK IUHPHHT,
312
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1, 1 ) I
44, 1—?—1—’5‘——4-—#— R (——1)"_1 4 ...
JKaso6. Slxunnamany.

___1_______ - N\n-1_
45. 1 T3 T oo (=1
M asob. ﬂxnmamaau
4 5 a1
46 2 2+3-“;}“,' PP ‘}’(—1) IT—‘

JKaso6. Y3oxaamamu.

3 4 5
47, l—i—f—'g—z “+ ... -f—(——-—l)"_l2nn_l

JKago6. ¥Y3okaawaiy.
11 1 1, 1,
48. 1—gFg gt 4 (= 1) —

@n—1)1
)Kago6. HAxunnawann. 39

led
N (—])n-1
2- MucoJ. Yuby Z —(-—’5-_{_—1— Katop  AKMHJAAILIHIIMHH
n=1

TeKIIHPHUHT Ba YHUHT AuruHiucuun 0,01 aHuk/uk OHiad Ta-
pubuii xucoGaHT.

A. Mwopack a/lMaliuHy By Oy KaTop yuyH JIeAGHHULL alo-
MaTd aPTIaPHHH TeKINHPUO KYpaMH3:

1)a~_l_.a~i.a—_!_a—.ia~L
1—2, 279> 3—28’ 4_65' 5_]5’
OyaraHd yuyH
1 1 1 1
7>—>—>?>“”
2) lim a,=Ilim = 0.
H_y ® 11_,00)13—{—1

JleMak, KaTop sKMH/IAMIyBYH BAa yHHHT HUFUHAMCH S< = 2
6yaeau. By sikueaawysun Karop duruHaucd S nu 0,01 anux-

MMkxa xucobaam yuyH [R,} < 0,01 TeHrcH3/MKHH KaHOaTJIaH-
THPYBUH 7 HH choéJxaﬁmns Manbaymiu,

tRl<aH1 m+w+f<0m

T < 0,01 &t (2 4-1)° + 1> 103 Tenrensnux Gaxa-
puMiig yuyH 7 =4 G6yauwu erapaupup. [emax, S uu 0,01

2HUKJHK]a TaKkpUOUH xHMcOOmall y4yH KATODHHHT TYPTHHUH
XYCYCHH HMFHHAMCHHH OJMII KH(OA 3IKaH:

1
279 T g~ 04l
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Ulynaalt kuiano

(— 1
- -1
(. Ky#upary KaTOpHHHT AKHasanimnay JIedGHHL ano-

MaTHra Kypa TekIUHPHHT Ba Karop #urungucuad 0,01 auuk-
JIMK OW/laH TaKkpHOMi XHCOOGJaHT.

S = ~ S;. (0,01 anukmnxna) A .

49. 3 =00 JKasob. 0,36.
n=1 :

50. 1—%—5—3—1!—%—{— e JKaso6. 0,62,

51. Zl(:-%,’—’l JKaso6. 0,96.

- 1 1 1 1 5

52. 1—-?—}—4—;—6—3‘—{—5; + ... XKasob. 7

2. V3rapyBuan uwmopaad kaTtopaap. A6co-
JIOT Ba WIapTAH SKHHJIAWHLLL.

Arap xartopuuar xamlapd OpacHlda uekcH3 Kyn MycGaT Ba
ueKcu3 kyn maHduil xamaap 6yaca, OyHiail xatop j32apys-
4aH uuiopaan kamop 1ed aranamgd. Macanan,

1)sinaz sin2a + si;?z+ }_si2rilna+ ,
6yHaa a2 HUCTanraH COH.
cos_ll cos%ﬂ cos%’I cos(2n—l)_4"f
gttt e+ ..

KatopJsiap }“fsrapysqaﬂ BIOpAM KaTopaAapaup. Bus 6ynzxaﬂ 0.1-
JMH KYpHO VTraH HILOP :AIpH aIMaUIMHYBUU KaTOpIIp V3ra-
PYBYaH MUIOPATH KATOPAAPHHUHT XYCYCHA XOMHIMP.

Yoy

a+ata;+ ... +a,+ ... (1)
y3rapyByaH Humopajdd kKatop OepuwiaraH G6yJacun (dyHia a,,
Qyy -+ . QA ... COHMAD MyCOAT XaM, MaH(HH XaM GyJadiuu

Myvv[mm) Arap (1) karop xazwapummr abcom.oT Klmuamapu-
JaH Ty3WIrau

lag|+1ay | +1as|+ ... +la, 4 ... (2)
KaTop sIKHHJAALLYBYH OYJca, Gepuiarau KaTtop ajco.tiom AKuH-
aauygin Karop jefimaamy. Arap (1) KaTop SIKUHJIAIIYBYH
OY/IMO, JIeKHH YHUHI XaAJapuHHHT a0CoMI0T KniMaTaapHAaH
Ty3uaran (2) xatop ysokJaamysuM OyJca, Gepwirad (1) xa-
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TOp WapmaAu SAKUKRAQuLYs4u Katop Hed artadagd. AGCoMioT
SIKMHJIALIYBYH Xap Kaufja#l KaTop AKHUHJAUIYBYUIHD.
1 1 1 \ 1
3- MHUCOJL. 1—7+§_T+ R G ) At
KATOPHUHT MWIAPTJIY AKHHJIAIIYBYM SKAHWHU KYPCATHHI.
A\ . bepunran xaTop XamaapuHHHT aGCOMIOT KUHAMAaTJapH-
JIaH Ty3HJITaH
1 i 1 1
Sl L T -
1+253|4+...+n o
KaTop FapMOHWK KaTop OY/u0, VHHHI Yy30KJALIYBUH 3IKaHU
6usra MmabiyMm. Lysuar yuyd OGepwiran KaTop LWIapTiu
SIKMHJIALl Y BUHAHMD. A
sina sin2a sin3a sinna
4 MMCOTL —— 4 —— 4 —— + ...+ ——
KaTODHHHT abCOMIOT AKUHJAILMIIMHE WCOOTIIaHT.

/. bepunran ysrapyBuaH HIIOpaJH KaTOp XaIJIapHH HHT
abcomoT KHHMaT/apHIaH Ty3WJraH
sinna

sina sin2a )

3 32

KaTOPHUHT Xap OHP XalAH SKHHJAILYBYH BA XalJapu YeKCH3
KaMaloBUH T'€OMETPHK NpOrpeccHs TallKW1 KWIyBUH

i 1 1 1

3ttt .. +tat
KaTOPHUHT MOC xaisapuaan kuuuk. [lyvuuer yuyn (%) ka-
TOP TaKKoCJ/all agoMaTHra Kypa sKuHmtawyBud. [levak, Ge-
PWIraH Karop abCcoMioT SKHHIAIIYBUHAHD. A

0. Ky#unarn y3rapyBuaH HIiOpasd KaTOPJAapHHHT SIKWH-

JAWMIIHHE TEeKIUHPHHT. Arap karop sKMHjalmlyBuH OYaca,
YHUHT a0COMOT €KUM WapTIM SKUHAAKIUHHA AHUKJIAHT.

53. 2— % JKaso6. 1lapTin sKUHAAUIALH.

o4, V (—1)”Ll 1- JKaso6. 1llaprau y3okJamajd.

J— +1
55. 2( l)n . JKaso6. AGCOMIOT AKHHNAILALH.
n==1
V(=
56. - JKasob. [laprim dxudnamajiu.
n=1 y
57. \‘ ﬂs—lzra JKaso6. ABCOMOT AKUHMALIANM.

n=1
315
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cosna

JKago6. A6CoqoT AKHHAAILATN.

[ ]
S
 NoE

3

3
I
—-

n

@
®

b4
—

— " JKasob. Y3oxaamand.

- 5a+1°

69. A,,‘ (— 1)"7“12%. Kaso6. 1lapran sxuniawaiy.
n=1

6l. E (— l)n:*l;l(QT"i—l]_)' XKasgo6. lllapran sxunnaiaiy.
n=1 '
g (_ l)fl+1

62. HZI i JKago6. Abcomor axunaamaiy. B8

3- §. lapaxanaun Katopiap. Jlapamand KaTOpJAapHHHT
AKUHJIAUIMN] HHTepBANH. SKUHIAmHLI paguyCH

Yumby
O \
L 1,(x) = Zanx”':a(, +ax fax*+a, x4, .. +
n=0 n=0
da,x® 4 ... (1
KYPUHMWAary Kartopra dapasxcasu Kamop [eb6 atanaigu ,
Oyuna @,Q,, ...,4,,... y3rapMac couaap 6ymud, yaap Ka-

TOPHHHT KO3PPuyuernm.tapu Aednnaan. Kypuu Kuilia aMac-
KH, UXTHEDHHA napaxaiu KaTop X = 0 HyKTajla sSKHHIAUIYB-
UMAKD. YMYMaH, KAMOPHUKZ AKUHAQUULUL cOXAcE 1eb Y3-
rapyBUMHHMHT IIyHJald KHAMAT/AaPA TymaaMura alTHIaquky, 6y
KHAMATIaDHH Y3raPyBUMHHHI YPHHra KyHrania Xxocua G-
TaH COHJIH KaTOp SIKMHJAIlalH.

Aevak, x =0 HyKTa AApaXanad KaTOPHHHT SIKHHTALIKUI
coxacura TErHULTHAHP. MabayMmKH, APaKald Kartop X = X,
HYKTala sKHHJalca, [X|< |X,| MWapTHH KaHOATJIaHTHPYBYH
Xap Kaniall x Ja y abcomioT AKHHAawamd. Japaxkanu Karop-
HHHT SIKUHAQuuut uxmepsaan 1ed, wyHmail |—R, +R|
HHTEpBa/ira alTunaauky, Oy HHTepBal MYMAA €TraH Xap KaH -
Hafl X HyKlalla Karop sixuu/amagd, wy Ounaw Oupra abco-
JIOT SAKHHJIALIANH, YHHHT TaUIKapHCHAATH X HyKTanapia 3ca
Katop y3oxJaland. R cod JaPaXKalH KATODHHHP AKUHAG-
wuw paduycu Refunanp.

MuTteppanuunr uerapalapuia (AbHU X = R Ba X = —R)
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Xa GepuiraH KaTOPHUHT SKHHIAWMIIK €KH y3OKJallHIIH Xa-
KHJard Macaja Xap OMP KOHKPeT KaTop yuyH aJoXula Xal
S5THAaAd. Dab3d KATOPJApHUHI SIKHHJAALIHII HHTEPBAJIM HYK-
rara ailanumyu (R = 0), Gap3uaapu 3ca Ox YKnu OyTyH/Iaid
¥3 mupra onuwuiK (R = + o) alttu6 yramus. (1) karop yau-
HUHT SIKMHJIMILHIL  MHTEPBaJiH  yerapajapuila sIKHHJIAIYBYH
8KM y30KJaiyByu GYnHiura Kapab yHHHI AKHHJAWHLE CO-
Xacy KyPfuaaru Op2JIMKJaPHUHT OHPUJaH ubopat OyJanu:

]_R,+R[’ [_—Rv ’%‘R]: ]—R’ +R]’ [—"R, +R[

Kanzazit xonm O6y/auinuaaH KaThbH Ha3ap ]|— R, R| Hu napaxa-
" W KaTOPHMHT SKHHJAL MUl HHTepBanu Aefimus. [lapaxanu Ka-
TOPHHHT SIKMHJIGILHDI PaauyCl HH TONHI YUyH OepuaraH Ka-
TOp XaAJapPHHMHT aGCOMOT KuituaTiapulaH Ty3wiraH ymoly

): | ()] = z lan xn |==|agl41a x| +lax*|+-. . +lan X" |+
n=0 n=0
Katopra JlanamGep alOMAaTHHH KYJ/IaiMu3:

lim jup+ () lim

g, qxttl
oo | 8a(X)] oo n

Anx

an4-1

= Xxlim

n—roo

n
a, #0 6yarad xo/ana
lim

n—»ow

Ant1
an

=/

MaBXyZA 6yacud, y XoJla

im0 0.
o T
6ynanu.

Hanam6ep anomarura kypa |x|-[/< 1 6yJca, (2)KkaTop fAKuH-
Namanw, |x|-/>1 6yaca, ysoxdauwagu. [emak, |x|-/ <1

TEHT CH3JMKAAH KYPHHANHKH, |X]| <-ll— éKy — zi <x < —;—6}“”1-
ragfa (2) KaTop sKHEJIAWLYBUM OYJadu Ba LIYHHHT YUyH
6y opanukaa (1) Karop abcomoT siKMHJIamafd. KaTtopuuur
SKUHMAWHII PafiHycyd yuyH Ky#uaard HOXaHH €3a OJaMH3:
arap [0 6yca, Tl,
= larap [ = 0 6yaca, + oo,

arap [ = -+ oo 6yuaca, O.
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Wynnaalt xub, a, 40 6yaran xoama R Hu Kyhuiaru
¢dopvysa 6¥iiHua aHuKIaliMu3:
R=lim | % _| (3)
n—~o An+1
Arap OGepwirad aapaxanu KaTOPHHHT KO3(pdHLHEHTIaPHAAH
Gab3uapy HOJra TeHr GyJica, MacallaH, X axar KydT €xu
TOK Japaxalapia KaTHauica, (3) ¢opmyJaian ¢ofiganasus
6yavaitnn. Bywnai xomnapna Gepuiras KaTtop YuyH TYFpH-
AaH-Tyrpu  [anamGep alOMaTHHH MinJIaTaMH3.
Kyfngarn KaToprapsunr sSIKHHJAIIML MHTEPBANHHY aHHK -

JIaHT Ba KaTOP/JaPHH SIKHHJIALIMII HHTEPBaJHHHHI yerapaia-
puia TeKLUHPHHT.

I-Mmucon 14 x4+2x2 4+ 3% ... dnlxn4 ...
A KaTOPHHHT SKUHMAWHIL PATHY CHHH (3) popuyJaara aco-
CaH TONaMu3:

R=Iim_‘.’iz_[=lim 2 oo=1m. 1
Ny P|dpyty ﬂ._y.oo(ﬂ-}-l)! n_,oon+l
Hemak, Katop ¢akar X =0 HyKTalaruHa SKUHJIAIAH.
X X2 X3 xn
2-Mnco.n.1—_2+ﬁ+3_~23+... + ’1.2n+... .

A. By xarop yuyn:
R = lim + lim (_L_. ! )=1mmﬂﬂ=

Ny ® n_yo n-27° (n+ 1)-2n+1 n.yx n

= 2.

JleMaK, KaTOpHMHT SIKMHJALIHMI vHTepBamH |— 2, 2] skaw.
OHAM Oy MHTEPBANHUMHT uY€rapaiapilid KaTOPHHHI SIKMHJ/IALI H-
IUHHK TeKIIHPaMu3. Arap X = 2 Gyica, KYHHAary COHIM Ka-
TOPHH XOCH/ KHJIAMH3:

an

an+tq

1 1 1
- = A4
1+ 7 t3+ ... PR atIT
Oy Y30KJallyBuH G§araH rapMOHHK KaTOPAuD, WYHUAT VYYVH
X = 2 GepuiraH KaTODHHHT SIKMHJIAIUMIU COXaCHra KHD:MalifiH.
Arap x = —2 6y.ca,
.1 1 -
—l_i“é"—?"i-..."{—( ) T e e

n

KaTOPHA XOCHI KHJIaMM3, Oy KaTop aca JlefiGHuU ajoMaTH-
ra xypa sikuHiamysuwup (2-§ ra xapanr). Llymuur YUYH

= — 2 GepH.raH KaTOPHUHI SIKMHJALUMLI COXACHTa KUPaH.
Jlemax, GepHIraH KaTOPHHHT SKHHAALIHLI COX ACH [—2; +2[

OpanHkAan ubopaT 3kaH. A
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xt X6 x2n

2
gmmcon l—a + 55—+ F (=D Gyt

A . By xaropra (3) dopmynanu KyJinaHa oaMaiiMH3, YYH-
(M X HHHT TOX JapaX¥a KYPCaTKHUNM XalJapHHHHI KO3(dH-
IHEeHTH HOAra TeHT, SbHH dypyq =0, B =0, 1, 2,....Uy-
quur yuyH Gepuiran Katopra [anamGep aloMaTuHH TYFpU-
TaR-TYFPY K VJ1aHaMH3:

2n 2(n+1)
() = (— 1" Gy a1 (¥)=(— D" ooy
O6yaramn yuyH
lim Un-1(0)| = |im \(-— r+ix2ntl) | (— 1)n x 2n
n o] Up(X) "y o (2(n + D) . 2n)! o
T x2n+D) 2 Y o 1 _ .
_ngi.ﬂummuw\—x,ATA%+1mn+m'"0<l

HeTaaray X yuyH Oaxapunand. Jlewmax, GepuiraH KaTOPHUHT
AKMHJALIKIL  HHTEpBanu | — oo, 4+ oo| pam ubopaT. A

X x3 x5 x2h—-1
4-MHCOJI."3— +'§+3—3 +.+——37—‘+
A.ak=0, k=1,2 3, ... Ofarasd yuyH (3) d¢op-

MyJatan doiitananu® Gyavaiau. NanaMmOep ajoMaTHHH K-
JlaHaMH3!
X2

xon -1 xin—1

w0 L lim |2 . 22T
Farl ¢ o

up(x) n—p

lim

n—y

’ 2 —_
Nemak, xaTop g— <1 éku |x|< /3 Oyaranga fKuHJIa-

Way Ba YHUHT SIKHHJAWMLI PajdycH R =13, aKuuiaumu
MHTEpBATH 3ca |—1 3; v 3 |man uGopataup. MHTepsan uera-
panapuia KaTop SAKHHIALUMIIHHK TEeKIIHPaMH3.

Arap x = +y/3 6¥aca, y3okaamysuu Oyirad Ky#una®
['Y COHJI KaTopiap Xocun OYaaiu:
w1833y 3y
-3 — 3 3 =
LI_IyHua_ﬁ meg, GepwiraH K4aTOPHMHT sSIKMHJALIHLL  COXacH
]—1 3, ++ 3] man ubGopar 3KaH. A

J. Ky#ugary KaTopaapHuHT sIKMHJIALIHIL HHTEP3aIapHHH

AHHKJAHT.
2 3 - n—1
63. 14 55 + gt agt -t i
JKaso6. |—5, 9.
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x x3 X%
—_— —— —_—— — ——— ISP 6 _5: 5
64. 1 NG +32r 5 T3, + Kasob. | |

3 4
65. %+§+§ ..

/Kago6. Bapua XaKHKHA COHMIap TYnaaMuAa abeosior SIKHH-~
JalaJH.

66. X -Soi  JKasob.[—3, 13].
n=1

67. 3= XKaeo6. [—1, +1].
n=}

68. ‘%1)1 Xasgo6. 1 < x 2.
n=1
= x2n

69. 2 @ny 2o - Kaso6. —2 < x < 2.
n=|]
N 1

70. 2 In*(x) . XKago6. +<x< .

7N e-mx Kago6. 10, + oo].

) 7 X 2x | nx
72. 27‘=7+_e§+"'_]— + ...

Kasos. |0, + oo [

4-§. Ddyukuusum lapamany Kartopra &pum

PyHKUHIHYN AapaXaqdH Kartopra &fum XaKugaru xyiuga-
I'H TeOpeMaHH KeATHPaMH3.

Teopema. Arap f(x) dynxuns 6upop | —R; R[ opa-
JHKIA HCTalraH TapTuOJIH XOcHaara sra 6§16, x xypcarun-
TaH opamukia y3raprauga, 6y XocHranap abCoTioT KuiiMarty

Gyitnua XocH1a TapTuGH £ ra GoFauK GyaMaran GHPruHa CoH
Ou/aH yerapanaHran

[F ™ (x))<e

Gyica, y xoiaa, OyTyH opaluxia Gepuiran GyHKUMAHK Ky -
innarn Marxaopen kamopuza Cauw mymxun:

S =fO+50 x4 L Oy ALt L
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6y KaTop—k03HLHEHTIaPH Q) = / (':!(0) (=0,1,2 ..)

6yarain dapasicaan Kamopoup.
Arap f(x) dynkuua €xku YHHHT XOCuaadapH X = 0 HyK-
Taja MasXyA OyiaMaca, OyHaad dyukunsan Makxaoper xa-

. .= 1
mopuza éiub 6yarnandun (Macaian, Inx, ' x, ctgx, - dyHK -

uusap).
(1) xaTop XynuHua Ky#ujarH KypHHHIILA €3HJaiu:

F) = f0) + LR 4 L@ L+ L0t Ry (0)

n
6ynga R, (x) == t(x) — ]—r’f—/i,x—) X" KaTOpHUHT KOAOUK XA~

k=1
Ju Jefunany.
Koaauk xanuunr Jlarpamk ¢opvacH Ky#uaard Ky pHHHLL-
ra sra:

xIH—l

Rn(x) =

6ynna 0 <0 <1.

f(x) dyHKUMA yuyH X HMHr Gupop Kwimatuxa (1) &fino-
Ma XaKHKarad YPUHJM OY/HIIM yuyH X HMHT ylua KuAMartdia
lim Rn (x) =0 6§auwu 3apyp Ba eTapruaup.

n—y
X HHHT R, (x) erapmu knunk 6ynagura xuivaTiapHaa

£ W)
© 100

f (n+1) (ex)

F@) ~ SO+ 5% + Lt

TaKPUOHH TEHrJMKHH €3l MYMKHH. Dab3aH GYHKUHSHHHT
Maxsiopenr  xaTopuHH TONMmIAA ~RapaXajid KaTOPHM YHHHT
SKHHJIAIUMIL  OPaJUFM HYMAA XaAMma-xall AHpoePeHiHa I
BA MHTerpaasiall MYMKHHJNFHAaH (oHAaIaRHIalH.

Bab3u snemeHTap ¢yHKUMAMapHMHT MakJopen Karopura
SAnMIM anapu:

=1 tx+E 4R S @
3 5 7 n—1

sinx:x——%—{—% ———%—{— e (=D 1(; 1),—|—....;(3)

COSX = 1’ 2, —}— i 6' T ol Gt ) K (2n), + ..., @3)

Oy Katopaap X HHHP Xap Kaufail KuiiMarjapi ydyH MocC {(kyp-
caTtwiraH) ¢byHKUHATaPra siKHHJALL AN

21—199 321
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(I xm =1+ B0 Deg 4

+ m(m—l)(m—Qfl)!. .. (m—n+1) Xt (5)

6y GunomHan Katop OyiuO, x| <1 6yarange (1+x)™ ra
SAKHUHMaWadd. M — UXTHEpHH XaKHKHH COH. , .

2 3 4
1mfm=x—%+%—%+“.+mM%+.“m»
xatop —1 <x<1 Gyarauna In(l 4+ x) ra sKUHIALIA0H.

3 5 2n—-1
arctgx=x——% +%——...+(-—1)":"2tnf_l+... )

kaTop |x|<1 Gyarania arctgx ra AKUHIAUIaTH.
Arap ¢ = ¢(x) Ba ¢(0) = 0 6¥ca,

e, In(1+1¢), (1+1£)™, sinf, cost, arctgt,
dynxuHanapuuHr MakaopeH Karopura éfi,IMacH  I0KOPHAATH-
ra yxuwai €3HalH.

1 1
l-MHUCO. a) g 6)1—5 yHKUHAIAPHH MagJiopeH

KaTopura €MuHr.
. a) () GuHOMMan KaTopha m ypuura m=—1 HH K¥-

i TomamHu3:

L ()i e R R
-—X

By é&inaMaHu (6) KaTopHU XaAMa-Xal IudpepeHLHaNIal XOCHT
Kiica xam Oyman.
6)1—11-)—(- pyHkuUHa €HdaMacuia X ypuura (—x) HH KYit-

Cax, 1—_1_—-V=1+x+x2—',—x3+ ... Xocua OVyJjafu.
! t . . _
= BA 1% JIAPHUHT €HHIMA/aPHHH Maxpamku ¢ = — X

~Ba g=x Gyarad ueKcu3 KamaloBul reoMeTpuK [porpeccHs
fMPMEAMCH cHbaTHAA Kapal TYFPUAAH-TYFPH C3CaK XaM 6y-

Jaap sad. A
9- M H o N f(x)=sin’x ¢yHKUHAHH MakJsiopes KaTopura

SiMHr B YHMHT SKHHJAUIMW HHTEPBATHHH TOTHHT.

. © 1—cos2x; i 1 o
A, sm2x=l c;s 5= 57 cos2x OysraHd YyuyH

(4) éfunMajad X HMHT ypuura 2x HH KYiu0 C0s2X HHHT
SfiMMAacHHU  TOTIAMH3!
22n . x2n

-~ 2. x2 2. x4 928, x8
costa=1— 5= + - — g + (= ey
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ByuH onoppmam TeHIJIHKKA KyAMHS:

2 22n—1 :
sin’x = 51 X2 x‘+ — x6 o (=17 el xm 4+

SIKMHAAIIHI  HHTEPBATH ,[I,anamﬁep anoMaTH €plaMuja
AHWKJIaHAAU:

lim jgn+1(x)| = lim —_1}|n+1 2211 2n+2 «

Jim e n»w‘( DA e ey R
n22n 1 o 4 o

HE0 g X =X s s@me ey <0<

By ucranran x yuyH Gaxapuiamu. [levak, KaTODHMHI
AKUHJAUINI HHTEPBAJIH (—oo, +o0) AaH HOOpaT. A

1
3Mucoad fXx)= T ¢byHkuuaAEH MakaopeH xato-
pura €HuHT.
1 ! 2 3 4
A. e = l—x+x'—x*+x1 —

éiiuIMala X HHHT YpHHra X2 Hu Kymré éxu (7- éiimnMara Ka-
paHxr)

x3 X5 x7
arctgx-—x—-g -+ T 7 —+ ..
SHHIIMAaRY YHHHT SKHH/JAlIUI OpalufHia XaAMa-xal Hdudde-

peHinaniab, f(x)= — 1 - QYHKUHAHMHAT  MakJopeH KaTopura

T+x2
€M IMACHHY TONAaMH3:
ﬁ———l——-xz—i—x‘—xﬁﬁ— (=) e A

(1. 73. BuHomuan xatopAaH ¢oiifananué (5- Katopra Ka-
paur), Kyiunard GyHKUHANApHH KaTopra €HuHr:

a) V1+x; 6) 1+ 1—x;

B = D= A VTR

JKasob.eap.
8V THx= 14 3 % — ggr X+ g v'— T
6) Vi=x= 1—7196— 22?2, xP— 231,3! x3— ;,34.5 E R
) 411—_x=1+21x2+21 TRl 2133315xG+ \

1 1-3-5
r —_— 2 G .
),1—x2 I+ 5 +212v g T
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T 3 1 1 1.3
11))/1——x3=1—— 8. 55 2,x—2331 x —

74. Kyiivaard ¢yHKUHANapHY MaKnopeH KaTopura eﬁﬂﬂr

a) f(x) =e~*. )Kago6. e~* = 1 — 1, +Z 5 3! +

6) f(x) =sin2x. Kasob. sin2x = =X _ZX | B

1! 3! 5!
27 x7
T 4+ ...,

2. y2 i,
B) f(x) = cosdx. JKasof. cosdx=1—L 2 8t
3'3.x6

6!

2 43 0
r) f(x) =sin(x?). XKaso6. sin(x’)= T — 5 + F —
xu ) :
T

n) f(x) = e-*'. JKasob. e~ =1— l,+§—§+

¢) f(x) = costx. JKagob. COstK =1— o x4 2 xt—
25
-— ﬁxﬁ + ...

75. Uurterpan octupard ¢yHKUHAHH Makjopen Karopura
éiub Ba XaaMa-xai HHTerpanial, KyHAHIarH WHTErpasiapHu
Katop KYpuHHwuAa €3uHr.

)jﬂ‘ﬁ‘dx )Kaeoﬁ-Cer_a)-(_;ijTS—l—:_;’ L

6)j; dx. XKasob. C+ lnx + %+2%+9'L;+

. 9 x3 xit x15
B) ysm(x )dx. JXKasoo. C+ = 7 3’ +tiaiE At o
r) S; xe*dx. Xasob6. C + —:23- X324 32—1, X524

2 g
+f—2‘!x7'2 + ...
3 ~ xt X1
Il)j 1--x%x. Kagob. C+ X — 571 — 57 —
1.3.x10
B0
cos x _x o gox ox

) Jeos xdx. Kasos. C+x smtsa— et
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5- §. KaTopaapHuur TaKkpuOHiA XHcoOGaauirapra TaTﬁu\m

DYHKUMIHVHT JapaXann Kartopra €iunMacuiad ¢oigana-
116, 6y (YHKUHANAPHUAT alPUM HYKTanapAaru XyCycuil KHil-
MATJIaPHHH Ba IOKOPH 4YerapaHMHIr (YyHKUHMAAAPH CHbaTHIa
sneMeHTap GYHKLHAAAD OPKadH YEKJH KYPHHHLIAA HpOAanaH -
Malliurad aHHK WHTErpaj/lapHH HCTaNraH aHHKJHKIa TaKpH
Ouit xucobJjaul MYMKHH. :

1. e*, sinx Ba cosx GpYHKHHUSAJAPDHUHT Jdapaxa-
JH KaTopra €éiivavMacH opKaau 6y ¢yHKLULHsIap-
HUHT KHHAM aTnapuHH HXTHEDUHR X yuYH HCTAJ-
rad aHHUKJHKJAA XHcoOJgalmw MYMKHH.

1-Mmuc oa. ccs 10° uy 0,0001 auuxaukjga XHCODJIaHT,

A, f(x)==cosx ¢yuxuusHUAT Makjopen kartopura Eiun-

MacHHH €3aMHu3:
. x? x4 X8,
cosx=1— o7 -+ wE T
(4- § naru 4- Karop).
k14

cos 10°=ccs 3 Oyarasn yuyH cosx €HmIMacuia X HuHT ¥p-

HHMra X = T‘;ts HH KYSIMH3, HaTHXKajla
= \¢ T \4 =\
COS — = 1_(ﬁ) + (E) _(ﬁ) 4o
18 P 7y ]
S (0,1745) 0,1745
s_1_ U, 5)2 (0, 7.15)4 (0, 1745)8
cosl0°=1 o t+ g — e kL

HILOPaTapu alMalluMHyBYH COHJMM KaTop XOCH1 6§amu. By
Katop JIeAOHHL anoMarH 1HapT/IapHHH KaHOATJIAHTHPATH.

(0,1745)+ (0,2) 0,0016 V

] ) < 24) = =37~ < 00001 G6yaraun yuyn

€éiunMala HMKKHTa Xafk oauw  KHOSAHP.

ynnait kumuo, )
0, 17452
T~ 0,9848. A

. 76. a). sin18° uu 0,0001 aHugauk Guian XucoGaawr .

6) f(x) = e* ‘byHkunsanu MakJiopeH Kartopura EHuar Ba
€% nu xucobaanr (xHcobmawifa KaTOPHUHT yuTa Xald GHian
yerapajaHuur); ,

B) cos12° mu 0,0001 aHukAMK OHJIaH XHCOOGJaHT. =

2. bunoMuadl KaTop HJAAH3NAaPHH TakpHOHN
Xucobuawaga KYyATaHHUI3AH.

cosl0® =~ 1 —
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9-MuCOA § 630 Hu 0,000 aHUKTHK GHIaH XHCOGJIAHT.

- : o 4 —
/. buHoMHaa KaropfaH ¢ofifatauniny yuyH p 630  Hu
Ky#ugaryua €316 o/damu3:

—_ N ¥ uw ey e A
YE80 = V65 = 625(1+ 35 ) = 5}/ 140,008=
= 5(1 4- 0,008)".

4-§ mari 5- 6uMHOMHaa KaTopla x Ypuura x = 0,008, m

Vpuura m == 7;— HH KVAcak, yuwoy

(I +0,008"=1 4 0,00? — 0,000006 + 0,0000028 — . .

HILOPAIapH alMalUMHYBYY COHJIH KAaTop XOCH1 6Yjadd. Arap
(1 + 0,008) nu xncommux,ua KaTOPHHHI' HKKHTa XaJH GHaH
uerapanancax, Hya xyiuaran xaTommr aécomoT KHiiMaTH

0,000006 maH owMaiiau. ¥ xonia . 630 =5 1 1 -+ 0,008 uu
>,uco6namnarn xaro 5-0,000006 = 0,00003 <O 0001 max ow-
Mailly.

Hewvax,

S 530 =5+ T0.008<5(14+0,002) =501 A

{J. 77. buHoMuan xaropaaH ¢oifananud, KyHuaaruiap-
Hu 0,001 anukaux OujaH XHCOOGJIAHT:

a)y 108, 6), 0,994 1) V1,015; r)/ 130;a)y 500
T7.

)Kaso6. a) 1,004; 6) 0,997,  B) 1,005; r} 5,066;
n) 7,937; e) 2,030.

3. In(l-+-x) Baln (1 —x) bYHKULHUSRJTAPDHHUHT Ka-
Topra éiiunmanapulilal pofinananud, |x|<1 TeHr-
CH3JHKHY KaHOATJAAHTHPYBYH COHJAPHHAHT Ha-
TyPag JorapupMJapuHH HCTaJlaH aHHKJHKAA
xucobaam MYyMKHH.

3-mucoa. In(l,1) un 0,0001 ausxauk OGuaaH XHCOOJAHT.

A I (14x) na Maknopen katopusu éamu3 (4- § Aaru 6-
Kartop):

X2 x3 _xn L
In (1+x)=x—§—+:—3—+(—— l)rl l_fl_+'°
6y xatop (—1, <+ 1) opanuxaa In(l - x) ra sKkuHmawagu.

In (14 x) un x = 0,1 na xucobjawl yuyH HWoOPasapy aj-
M3UIHHYBUYK KYHWIATH KATOPHH XOCHA KH/IaMH3:

In(1,)=0,1— @2 L O QD
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In(1,1) uu 0,0001 aHMKAHKAA xyuco6aaul yuyH Kafopmmr
yuTa XalMHH O KH(OSAHD.
JleMak,

In(1,1)~0,1 — 290 + 220 ~0,0983. A

(1. 78. a) In 1,6 Hn 0,0001 aHHKIMK 6unaH Xucobnanr.
JKasob. 0,4556.

6) In 0,7 uu 0,00001 anugiux OHIaH XHCOOMaHT .
Xaso6. — 0,3572. .
4, AUMK UWHTerpaJHu KaTtTopsap €paamMHia
TaxpuOuit xucoo6aam. Kyhuriarn MHCOJIHH KYpailanK.
1 .
4-MHC0JI.5I€ dx auug uuterpannu 0,001 anuk/auk OuslaH
Q -
XHCOOMaHT. _
A. Bepwiran unterpan yuyn HpioToH—/JleliGuuL  ¢op-

MyJlacHHE KYJL1aHuO OYaMaliid, YyHKH _fe"“‘dx HHTErpan-
HHHT GOILJTaHFMY (QYHKUMACH 3JeMeHTap ¢yHKUMAIap OpKa-
au upona xummuMaiau. [Uysusr yuys e* QyHKUHMAHHHT Ka-
Topra éiMnMackia X HUHD Ypuura (--x*) HE KYituo, e~
HUHI éHWAMAacHHH XOCHN KHJIaMH3:

2 x2 x4 X0 x?ﬂ .
e-x=1——l—!+§!——37+ +(———1)"—nT e .

By KaTOpHM YHHHT SIKMHJAILMII HHTepBamt (— o0, + o)
HUHAa XajMa-Xal MHTerpasiaiivu3:

1 1

. X2 x4 xS x8 xt0

—-X? —_ - . e A I —_ N
.E)e dx~§[1 Tty gt o dx=lx =
.x3 x5 X7 X9 x1 1 1 )
—3tsz—rates ~ma oo tholTs T

1 1 1 1
tsm—Fmtom mE T

Xocua GyaraH muiopajdapH alMallMHyBYM COHJM Karop
Jleiibnyu, aJoMaTH  IapTJapHHH  KaHOAT/aHTHpamu. Arap -
1 R

Y )
56 dx HM xucoOjamifa KaTOpHHHr Gelurta Xaiu OHjaH ye-
0

rapajafcax, HyJa KYAMAraH XaTOJNHKHHHT abconioT KWHM aTH

1 1 o
e = @T)< 0,001 pau owmaiau. [lemak,

327

www.ziyouz.com kutubxonasi



1
ge“xedle_-S- + 0 22 + 216~ ~0,747. A

1] 79. buHoMMan KaroPHH XaAMa-Xal MHTer paiiamiaH

172
dx
¢oitnananuo, 5 3—1—_‘; aHuK HHTerpan Kuitvatuad 0,001 aHHK-
oy ltx
JIUK OHJad XUCOoOJaHr. -
aso6. 0,487.

~sin2x
80. S ~ _dx anMK uuTerpan guitmaruud 0,001 aHHK/MK

0
Ounan xHCOBMaHT.
XKaso6. 0,946.
81. Kyfunary uHTerpamiapHunur kufiMatday 0,001 aHuK-

JIUK Ounad XucOOJIaHr:
1

12 12
2) Jcos v/ Xdx, ©6) [+ T3adx, ») | xIn(1+xdx.
0 A 0 0

Kasob. a) 0,764; 6) 0,508; B) 0,014.
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XEOB
3XTUMOJWIAP HA3APHUSCU ACOC/IAPH

1-§. Xoxucanap Ba YJapHHHr TypaapH. Xojaucajaap
yCTHIA aMaJjap

1. 3XTHUMom1ep Ha3aDUSACHHMHT acOCHH TyUIyHYaJapuiaH
oupy masxcpuba Ba TaXKPUOA HATIKACHAA KY3aTHHMILH MYM-
KUH OyaraH xoduca Ty yHualapuaup.

Xonuca felunranfa pyn Gepuwtn éxu Pyl OepMmac/ury
MYMKHH OyaraH xap KaHJall BOKEaHH TYLIYHaMH3.

TaxpuOa xoaucanu pyé6ra KenTHPYBUM LIAPT/Iap Max-
MYH (IapTiep KOMNJEKCH) S HUHT OaKapUIMUIMHH TabMHH-
nawlad uGopataup. By Xywmsagap anuk MaTeMaTHkK TabpHd
6yaa onmaca-na, Ou3 Wy OHIAH YeKJaHAMH3,

1-Mmucoa. Taxpuba — Huuma ¢paKaT OK Ba KOpa LiapJap
OyJaran slIMKAaH TaBaKKalura OWTTa Wap OJHL. :

Xoauca — O/IMHraH WapHUHr OM3 XoxJaraH paHria Oy.JH-
LM, '

M 30x. Bbus KusukkaH xomucauHr pyit Gepuiin €xu pyil
6epMac/ury YTKaswIaéTraH TaXpUOAHHHT WIAPTJap KOMIJIeK-
cd S ra 6or/ukAHp. Llysunr yuys Oy wapriap oOJAuHIaH
KeJMWHO OJIMHAL K,

TaxpubaHuHT Xap KaHHall HaTHXKACH dAeMeHmap xo0uca-
Aap Redwiand. Xap Kaufafi Taxpuba HaTHKacHma pyii Gepu-
IUH MyMKHH OyJrad 6apua s/emeHTap XOAHCalap XO0AuCaljap
TYNJIaMBH TallKWI 3Tajd. DJeMeHTap XOAucajdap TVIJIaMHHH
" Q opka/iH, Xap OHp 3JeMeHTap XORHCaHH 3ca e (e € Q) opxa-
JH GearunafiMus,

2-mucoa Taxkpuba cuMMeTpuk, OHP KHHCIM TaHTraHU
HKKH MapTa TawjalwjgaH ubopat OyJcuH. DyHma ssaemenrap
Xoaucanap Ky#uiaruya Gynamu:

e, = (I'T) — O6upnHun TawnaiiAa reps, UKKHHYHCHAA XaM

rep6 TywHI XOJuCacH; :

e, = ('P) — Gupunui Tawnawga repd, HKKHHYHCHIAA

paKam TYLIHII XOIHCACH;

e; = (PI') — OupuHuH Tauljamjga pakKaM, MKKHHUMCHAA

' repd TYIWIHI XOZHCACH;
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e, = (PP) — OupnHun Tawjamja paxaM, HKKUHUHCHAA
XaM paKaM TYIUHII XOJHCacH.

By Ttaxkpubama smemeHTap XoAucanapHMHr R Tynaamu
TYPT a/eMeHTAaH ubopar;

Q= {e, e, ¢, &.

3-Mucoa. Taxpuba €éxjapu OupJaH oOJTHraya HOMep-
JaHraH Oup KMHCJH VHMH COKKacHHH (KyOHM) MKKH MapTa
TawalmgaH g6opar O6yacun. By X0JaA2 jeveHTap XoAHcanap
yw6y KYpuUHMIUTra 3ra:

e = (i, J).

By xoauca xyOuu OupuHYM TauLawaa I pakamjaH €k,
MKKHHYH TawJauiga / pakamiad €K TYIUTaHJIMrsHH O/aupa--
au. by epna

R={e;}, ¢ J=16
Ba 3jleMeHTap Xomucasap couu N = 6% = 36 (l-xkaxsan);

(1;1 2:1 3;1 4;1 5;1 6;1’
12 22 3.2 42 52 6:2
o 1:3 2.3 3:3 43 53 6:3)|
=154 24 34 44 54 634 ()
155 255 356 4,5 55 6;5|
156 2,6 3,6 4,6 5,6 6;6)

Taxkpuba natuxacuia andarra Pyd Oepaaurad XxoJuca
MYyKappap Xx00uca Ba akCHHYa, MyTJIako py# Oepmaiiauran
Xonuca MyMKUH OYarmazanw xooduca Jefiwiald Ba yJapHH
moc pasuiipa U, V' xapdnap opxamu Genrunanam. Tynaam
mabHocHAa U Ba V japun Moc pasuumaa U=2, V=g
(& = Oyw tynmaM) xabu Genrmnaiivus. TaxpuGa HaTiKacH-
Ja pyi OepuiuM onimuAaH auuy 6yJmaran xoaMca macodu-
puii xoouca peinnanu. Tacomuduit xoaucanap, oAaria, JaTHH
andasutHHUHT Gowr xappaapu A, B, C, ... nap Ounan Genru-
JIaHaL H.

Xap Kaujgail TacoudMHd XOAHCA 3JIEMEHTap XOAucalaap
TYnIamMHIan HOopar OYsMO, VHHHI ,KAaTTa-KHYMKAMTH® YHra
KHMpraH 31eMeHTap XOoAucanap ,COHMra“ OOFIHKIMD.

4-mucoa. A xomuca 3- MHCOMIArH TaXpHOaAa COXKAaHH
I- Ba 2- MapTa Tawaawiga YHUHC E€KJAAPANA TYyWIraH OYKoJap -
AUFMHIMCH eTTHra TeHr OYaMWHAIH udopar 6yacuu. A xomu-
ca 1- xansanra Kypa

A =(elaﬁa 62751 eva eivS» 65121 6671)
kabu O¥naanu, sibHH Taxpuba HaTHKACHAA e,,; PYA Oepca,
éKH e,,, Pyit Oepca, €KU e,,, Ba XO0Ka30 €KH &g, PYyi Oepca,

330
www.ziyouz.com kutubxonasi



A xonuca py# Oepamu, nefimus. Ulyupait xumub A xoxmuca
6 Ta 3JeMeHTap XOQuCalaH TAIUKW/I TONCaH 39KaH.

A Oupop xomuca OYjcHH. A XoOucara Kapama-Kapuii
xo0uca 1ed A XomucaHWHT DYl GepMacaurufian HGopaT XO-
JucaHK TywyHamus. By xomucamn A opkamu Gelruiaivus,
MacaJan, COKKaHH 6HP MapTa TauIar ania Ky(T O4KO Ty-
wHiiE A xoauca GYJIcHH, Y X0J/Aa A XOAHCA TOK OYKO Ty-
- LIHUIHHH 6H:x,mpam{

[J. 5. Mykappap, MyMKku# GyJiMaran Ba TaCOAHGHHA XO-
JucalaPra MHCOJIaD KEeATHPHHT. -

6. Taxpuda cummerpuk, Gup KHHCAM TaHraHH Y4 Mapra
TawamiaH Hoopat GVJiCHH. Pyn 6epnum MYMKHH OYJran
Gapua 3JeMeHTap XOAUcadap TYNJaMHHH E3HHT.

O — | €rrrs €rrpy Erpp, eppp}
. )1<0306. - {eprps eppn erpra eprr

7. B xooMca TaHraHu y4 Mapra Tagdauiga xed Oya-
MaraHia (aKa/uIM) MKKH Mapra repd TtylwuwugaH ubopart
OYnCHH. B HH TaWIKWI KWIYBUYM 3jIeMEeHTap XOAuCanapHH
E3UHT. »

o ){(asoﬁ. B= {errr’ €repy Crprs eprr}'

8. C xojuca TaHraHd yd4 Mapra Tamjamja xed 6yama-
raifia COup Mapta repd Tywmiuuiad HO6opar Gyscud. C HH
TAWKWI KWIYBYM 37JEMEHTap XoJucalapHd C3MHT.

)](0606, C= {errh errpr erpra eprm erppv eprps eppr}-

9. HMkxura ¥iluH CoKkacH TawsaHnrad., Ky#uaaru xoauca-
JapHM TalWKWI KWIYBYH 3JeMeHTap XORHCalapHH E3HHI:
a) TyliraH OYKOJap HMTHHIAMCH Cakku3ra Tedr; 6) Tyiurau
ouKoJap alupmacH TYpTra TeHr.

)[((1806. a) (e2le €3,5, €14y €42y 8513)7 i

6) (€501, €g2)-

2. Xomucanap opacuiard KyHugard MyxXuM MyHocabar-
JIapHY (aMajiapaH) OWHIn JKyJAa 3apypaup. ¥Yaapuu Tabpud-
nafiMua,

1). Arap A XOAHCaHH TallKWI 3TFPaH XamMMa 3neMeHTap
Xoaucanap B xo@ucara xam Teruud 6yaca, A xomuca B
XOMuCaHu apzawmupadu neiiunanu Ba 6y AcB Ka6u 6en-
TUIaHalu. K}“/pmmé TypuGauky, 6y xonma A pyit Gepca, B
XaM anbaTTa py# Gepamu, JekuH B pyit Oepca, A HHHT DYit
6epm1m wapt smac. MacanaH, coxka OHp MapTa TallJlaHTaH-
Ha pyit OepHIUH MYMKHH 6y:rraH A = {e,; e_z,} Ba B={e,
€y, €;, e;} TaconMpuit xomucatap yuyH A B yPUHIHAHD.

2) A Ba B xoiucanap OHp Xua 3JEeMEHTap XORHcasap
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TYNJIaMHAaH TaulKWa TonraH OyJ/ca, ABHH A HH TalIKWI
aTraH 0apua sneMeHTap XoAucatap anbatTa B ra xam Teruum-
JH Ba, aKCHHYa, B HH Tawlkua 3Trad 6apya 3JeMeHTap XO-
aucanap A ra xaMm Teruiuau Gysaca, A Ba B xoaHcanap TeHr
Aefinnany sa A = B xabu Gearunananu.

3) A Ba B xo0ducaaaprune furunoucu 1e6 A éxu B
XOAHCAJApHHHI KaMula Oupu pyi Oepranna Ba ¢axar my
xoada pyi Oepaauran C xoxmucara aiitmiagu Ba C= A B
(éxu A -~ B = C) xabu GesruiaHany.

By epra uxxura m3ox Gepud YTHII KepaK. Dupuxumiax,
C tynaamia A Ba B TYnJaMJ/lapHUHT 3JeMeHTIapulad GolukKa
3neMedTiap Oynmaiian. Mkwkunuupan, arap OGupop 3/1eMeHT
xam A za, xaM B la yupaca, y C Tyniavra c¢axar Oup
MapTa KHpagd. Macallad, HKKHMTa COKKa TaulflaHraHia pyil
OepHilH MyMKHH Oy./raH

A = (ey;, es5, 4, €56) Ba
B = (e, €35, €uss, €s5)
X0l1Hcanap HUFHHIANCH
C=AUB = (e, €2, €5, eug, 65;5,/66;6)
6ynany.

4) A Ba B xoducasaprunz xynatimmacuy 1e6 xav A,
xaM B pyi Geprauna sa daxaT 1wy xonga pyi Gepamuran
C xopucara adituiagu sa C= ANAB (éxu A-B) xabu Gearu-
JaHaiu. Macanas, 10K0puaa KeITHPWICaH MHCOMAa:

AﬂB= (83;5, 6’4;6).

5) A Ba ‘B xdducarapuunz aiupuacie ned A pyi
Gepub, B pyil Gepwacaurufan udopar C xoaucara alTHIald.
A Ba B xomucanapuunr aimupuacy C=ANB (éxku A—B)
kabu Genrunanagid. MacaiaH, I0KOPHAA KEITHDPAITaH MHCOJI-
Jaru A Ba B xomucanap yuyH yJapHHHT aifiupvacH AN B=
= (81;1, 66;6) Kabu 65".’]3,'1”.

6) Arap AnB =V (V —6yw tynaam, avia V= )
6ynca, A Ba B xoaucanap Gupzaauxda pyia Oepuaiduzan
xoducaaap pefiunagu. Macanad, COXKaHM OHpP MapTa Taul-
Jaljga pyi Oepuiin MyMKHH GYJran

A= (e, e;) Ba B=(e;, &)
TacoAHDHI XoAucCanap GHpraluiAa pyil 6epuvalizuran xXomuca-
Japaup, ssHH A-B = V. .
7) A xopmucara xapava-xapuii A Xxoadca A ra xupvaras
Gapua s/eMeHnTap xoJucasap TY/IaMHAAH HOOpaTAMp, SBHH
ANA=V Ba AUA =U.
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8) Arap A{UAU ... JA,=U6yaca, A, 4,, ..., 4,
XOLUCATIED X00UCAAAPHIKNZ MYAUK 2PYANACUKL MAUKUA
amaou Oeiujpadu. Xycycan, ANA; =V, is&j, i, j=
=1, 2, ..., n Ba AUAU ... UA,=U 6¥yica,
A A, ..., A, xomaucanap ¥3apo OGupramukia G6y/maraH
XOAUCANAPHUHT TYJHK CPYyNNacHHU TalIKWI 3TafH JeHHNafH.

Macanan, taxkpu6a 6up xkucmu | 3aBogma, 6up Kucmu Il
3aBoada, Oup xucMu Il 3aBoana . Taliépyauran 37eKTp JaM-
nouKanapy COJIHHIaH SILUHKJAaH TaBakkanura OMTTa JaMIodka
onuuwgan Hoopar GyJicuH. By xonfa xvéunaru xoaucalapHH
Ky3aTHLI MYMKHH: )

A; X0muca — OJMHTaH JjamMnouyka | 3aBoAna Taii€piaHra,

A, xomHca — OJlMHraH Jamnouka Il 3aBosna Tafiépianra,

A, xomuca — oJmurad Jamnoyka Il 3aBogna taiép/aanran.

By xoxucanap yuyn A,UA,U A;=U Ba i/ nap yuyH
A NAj=V(ij=1, 2, 3) sxaumru pasuian. [emak, A,
Ay, A; xoaucanap ysapo Gupranuxina Gyjamarad xoaucanap-
HH HI' TYJIMK TPYANAaCHHH TalIKWI 3TaiH.

Xoauceslap opacHAard IOKOPHIa KHPUTHACaH TyluyH4Ya-
Napa 10.1-uuama €pAaMMAa TYIWYHTHPHIL KyJaail. byuia S
w aptap Kommiekcy 10.1- updmafiary xarra KBalpaTra HyK-
TaHH TaBaKKaJMra Talujalwfad ubopar.

. 10. Ukku meprad Huwoura OHUTTAZaH VK Y3MOKHAa

f AUB . ANB
@ 7 A .
8 B /5
v u u
A8 E 1Y D A

Gl (g A//

10.1- ynama
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Arap —A,6GHpuHYH MepPrad y3raH YKHHHT HHIIOHra TEerdIul
XoaucacH, A, — HKKWHYH MepPFaH y3raH VKHHHT HHILUOHr A
Terui xoxucacH 6Vica, y xoaaa A,U A, Ba A, (1 A, xomuca-
JlaPp HUMaHH aHIyIaTaad?

11. Kapama-kapi¥ XxoIucanapra sa Gupranuxia pyit Gep-
MaliIMral XOAUCANApra MHCOMIAP KEITHPHHF.

12. Xomucanap ¥ypracuaard Kyimgarn MynocalaTaapHH
TEKIUHPHHT:

a) A+ B=A-B+ A-B+ AB,

6) A=AB -+ AB,

B) (AU B)-C=ACIl)BC,

r) A+B = A-B,

n AUB=ANB. o

13. Arap A,, A,, A, (A, Ay, Aj) Xomucamap Moc Xo0i1-
Aa 1- yxuuer, 2- YKuUHr, 3- YKHHHT HUILOHTA TErHIUHHH (Ter -

MaC/Hruay) Gungupca, Y Xo.4la KyiuarH Xojiucanaap HHMaHH
aHrIaTaiu:

B= A1Z2Z_3 + /TiA__z_Zs + -’T_]‘ZzAsy
C= A AA; + AlA A 1 A A4, |

2-§. IXTUMOJHHHT KJaccux Tabpudu. KoMOHHATOpPHKA
aJleMeHTAapH

1. QHIM Kylda MYXHM TYUWIYHYA — X00UCAHUHZ DXMU-
MOAW TylmlyHYacH OWnmaH TaHHILAHIHK .

DXTHMOJ TEPMHHH XOAMCAHHHT amaira owHur, pyi Gepui
HMKOHVSITHHHHI OOBEKTHB YIUOBHHHM udodanadiu.

Bupop Taxpuba HaTHXACHAA YeKJH COHNArH €, €y, . . . , €,
I/eMEHTaD XOAuCajapAaH OupopracH py#H OGepHLIM MYMKHH
6y /CHH, STBHH -

6y icHH, U={e, e, ..., e,}

By snemenTap xomucanapra KyHHAary waprjaPHH KYAMHS:

1) xomucanap xypr-KyprH Ouaan Ouprasuxia 3Mac,
Gowikaua Kuaub aiiTraHia, HCTAIraH MKKHTA ¢; Ba e; (E5-1)
XOMuca YuyH yJaapAaH GupH pyit 6epca, HKkKuHUHCH aabarra
pyit Gepvaiizy.

2) e, €, ..., e, Xomucanap fAroHa MyMKHH O¥yarad
XOAHCanap, s’bHH yJ/IapHUHT OHpOpTacH anbarrta pyi OepuilH
JO3UM.

3) e, €, ...e, XOAMCaNaD TEHr HMMKOHHSIT/IH. DBy
wapT e, €, ..., e, XoAHcajapiaH OGupopracHHMHr OOLIKa-
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NapulaH KYnpox pyii Gepuuminra épiaM GepaiuraH Xeu kaufail
00peKTHB cababnap HYKINCHHE aHrJaaTalM. \

Afraitruk, A xomuca GepunaraH 6yaub, y e, (i = 1,n)
5/IEMEHTZP XOAHCa/MapiaH Oab3napd pyil GepranmaruHa pyi
Gepcud. Bynniait Xoaga 6u3 e,(i=1,n) anevedtap xomuca-
Japian py# Gepuin A XONHCAHUHF DPY# GepHILHra XaMm OJuG
KeJMaIUratlzPuid A xoaucara xyaadaux myroupaduzan
xoducarap 1e6 arafimMus.

AliTalliuK, KapanaTraH n Ta ey, €,, ..., €, 3eMeHTap
XOAHCalaH m TacH A xonucaHuur pyfi Gepuiiura’ KyJaiank
TYFAUPCHH, SIbHH

A= (ekl, €Chy + oy ekm) GyJICHH.

IXTHMOJHHET KJACCHK TabpHUdU. A  XOIHCAHHHT

= 3XTUMOJIH 1eb A xoducanuwne pyi OGepuuiuza Kyaaiaurx

“MYFOUPY6HU XOOUCAAQD COHUHUNZ .MEHZ UMKONUAMAL

bapia 3semenmap xooucaaap conuza Hucbamuza alimi-
2a0u Ba KyHnnaruua GesIruJlaHaiH: '

P(A) = m A ra Kuprau sJieMentap XoAscanap.COHH
“n 6apya saeMeHTap XOAHCanap COHH

DXTHMOAHUHT X0CCaJapu.
a) MyKappap XOMMCAHHMHI SXTHMOJM GuPra TeHr:

PU) = 1.
6) MYMKHH GYJaMarad XORMCAHHHT 3XTHMOJIH HOJIFa TEHT:
P(V)=0,

C) HCTaMraH A XOZMCAHHHT 3XTHMOJIH Kyhugaru Kyu
TEHI CH3/IHKHU KaHOATJaHTHPaJH:

0L P(A)Y < 1.

2. Knaccuk Tawvpudian doitananud macatazap euHwga
KOMOHMHATOPHKA 3/EMEHT/IaDH MYXHM poib VHHAHIH, LiYHH
3bTHOOPra 0140 KOMOHHATOPHKara AOHP Oab3M TY LU YHUaJ/Iap
Ounad TaHUWHOG ¥Taliuk.

X&p Kaulall HapcaNapiaH Ty3wiraH Ba OHp-GHpHAaH &
Iy HapCajapHUHT TapTHOM OunaH, 6KM (WY HApPCATAPHUHT
Y3napu Gunan dapg KHIYBYH TYDPIH rpynnaniap Oupaauima-
4Aap ne6 aranamu.

. Dupnamimanap yu xua 6¥mHiig MyMKuH: Y PHHJIAL THPHL,
YPHH alMalITHPHIL Ba Tpynnaiap. YJAaPHHHT Xap OGHPUHH
KYPH6 umkafiiuk,

1) n snementunn m Taman (6yuna m<n) Ypuraawmu-

puus neG wyupait OuplaiManapra alTHIALHKH, VJIaDHHHT
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Xap Oupulla OepuiraH 7 Ta 3JeMeHTAaH OAMHTaH 7/ Ta 3Je-
MeHT 6yau0, yJaap Gup-Oupuian & siementiaDd GuiaH, EKH
JJIEMEHT/IADHUHT TapPTHOM OMMaH (hapk KMJalH. /2 Ta 3JEeMeHT-
AaH m TajaH Gapua ¥puHAAITHPHINIAp cOHH A KabGu Oed-
ruiaHub, y

n=n(n—1) ... [n—(m—1)]

dopmyna OulaH XHCOOGJAHALH,

2) Arap ypuHIAWTHPHWIAAD 72 Ta 3JeMeHTAaH 7 TadaH
onuHrat 6y.ca (SpHM paKaT 3JEMEHTNTAPUHHUAT TapTHOH OU/IaH
¢apx Knica), OyHAal YPUHMAWTHPHILIAD VPUH QAMQUMIL-
puwrap neb aranaiu, y XoJia 0KOpuiard ¢opMmysara kypa
n Ta 3JeMeHTAaH 6apia YPHUH alMalTHPHIIJIAP COHH KyMHAa-
ruda 6yJaaau: :

Ry P,=n(n—1...1=n!

3) Arap n Ta 37eMeHTAaH M TajaH Ty3HUI MYMKHH O%.-
rai Gapya YpuHAAWTHPAUINAPAAH GADP-GAPATad 3IHT Kavuiaa
Oup sneMeHT OW1aH (APK KWIaluraHJaapiHd TaH1ad OJcax,
y xoaAa epynna.ap (KOMOMHAUMANAD) 1ed arairan Oup-
JaurManapHd X0CHI KuJaMH3. :

1 Ta IEMEHTAaH m TajaH Oapua rpynnanawnap (KomOwH-
HalHsiJap) COHH
Cn n! _nn—0...[a—(m—1)

T i n—myl T ml

¢opvysa €pAaMHla TONWJIAIH.

Oxopunaru 3 ta ¢opuyna yuyn Ay = Cp-P, MyHoca-
6ar YpuHANAHD.

OHAM Macanallap eydil HaMyHaJapu OMJIaH TaHUILAHIHK.

l-macana. Xalraga ynyamaapd Ba OFHPIAMTH GuD Xl
6yaras 5 Ta kyx, 11 Ta kusua Ba 9 Ta ox wap 6y.ub,
uapsiap AXwuaalb apaiamTHPuAran. Xadrtajan OuTTa 1iap
OJIMHTaHla KYK 11ap YHKHINH, KH3W/I 104D YMKHIIM Ba OK
m1ap YHKUIIK 3XTHUMOJINAPHHH TOIHHT. '

A. VicTadran mraPHHHT YMKMIIMHY TEHT MMKOHHATIH Ae6
XHcoOsall MYMKHH OysraHiiad, xamp 7 = 5-1-114-9=25
Ta 3JeMeHTap xoaucara sramu3. Arap A, B, C opgaid Moc
paBuulda KYK, KH3WI Ba OK Wap 4HKHUINAaH H6oPat XOXu-
CallaDHH, My, Ny, M; OPKand 3Ca Oy Xomucajapra KYyJalaHk
TYFAHPYBYH 3JIeMEeHTap XOfiHCanap COHHHM Oejiruiacax, Y
xonmta my =5, m, =11, my =9 6ymmwu tywyHapm. Ly-
HHHT YUYH

P(A)=5=02 P(B)=p=044 P(C)= 4 =034
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2-macanaa. Taxpuba CHMMETPHK OHP MKMHCJH TaHTaHW
y4 MapTa TawmJawgan wuGopar O6yacmn. m(m =0, 1, 2, 3)
. MapTa rep6H TOMOH TYIIHLI 3X THMOJHHE XHCOGJAHT.

A. Tanraspg yu mapra tauljaumja pyid Oepuuiy MY MKHH
6yaran Gapua 3JMeMeHTap XOAHCanap TYMJIaMH

o_ [e=(TT); e=(TP); e=("PP); e=(PPP)|
“= le;=(PTP); e=(PP); e;=(PI); ey=(PIT).]

8 Ta aneventiaH HOOpAT, AbHH N = 8. DH3HH KH3MKTUPraH
" Xojiucajnaap 3ca

Ag={e), Ai={e;, e e}, Ar={ey, e, e}, A;=(e)
6ymm6, G6ynia A, m wmapra repd TyuwHul XOJAUCACHAND.
Iemax, m,=1, m; =3, my=3, my==1 0yaub, 3XTHMOI-
HHHT KJaCCHK Tawpudura kypa €3a onamus:

: o3 3 1
P(A)y=v; PA)=5: PA)=73; PA)=3.

Byuna P(U)= P (A, + A + A, - A;) = 1 6§auminara 9bTu-
60p OepuHT. A : .

3-macaJaa. Ipynnaga 8 Ta dau yprandaaiy Ba Xxap
kyHu 3 xma dapc §Tuldamd. KyHJHK Japc Heua XHJ1 yCyJa
OuIaH TaKCHMJIAHHUIM MYMKHH? ,

A . JlapciapauHr Gapya MYMKHH G§Jrad KYHJIHK TaKCH-
MOTH 8 3JeMeHTAad 3 Talad Ty3uaraH Oapua Ypuuiaui-
THPHIIJIAP COHWMA TEHT, ABHU

Ay =8-7-6 = 336.

Jemax, KyHauk Aapcuu 336 xun ycy.a OwilaH TaKCHMJaul
MYMKHH. A

4-macana. 12 KUILIMAMK OBKAT XO3upiaHraH ctoara 12
KMUIMHH_Heya XWI yCyJaAa YTKasuu MyMKHH?

A. YTkaspul Typaapu coHd 12 Ta 3J€MEHTRaH MYMKHH
Gyaran Gapua YpUH alvallTHpHuiiap couura Tedr Oynain,
ABHH .
P,=1-2-3 ... 12=479771600. A

0. 14. Tpynnaga 10 Ta ¢an yxutunagy. Arap xap KyHH
4 xua mapc yTunca, OHp KYHJIMK JapCHH He4Ya XHJI YCyJ
6HIaH TAKCHUMJAll MYMKHH?

JKaeso6. 5040.

15. 8 Ta cTy.ara 8 KMIIMHM Heda XuJd ycyJd OWilaH yTKa-
3HII MYMKHH?

Kaso6. 40320.

16. C; = Cp™™ TeHrJIMK YPUHJIH 3KaHUHH HCGOTJIAHT.
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17. Wkxura taura 6up paktaa TaiujaHrai-m (m=0, 1, 2)
MapTa rep0aM TOMOH TYWIHUI 3%THMOJHHH TOIHHL.
. 1.1 1
))’\aeho6. r i
18. Exmapura 1, 2, 3, 4, 5, 6 pakaw/ap &3Wirad HKKH-
Ta COKKa OHp BaKTHA TawsaHafu. VKkana COKKada Tyuira
OUKO/Map AUFUHAHCH 8 ra TeHr GY/MuI 3XTHMOJMHH TOTMAT.

XKasob., P = 3%.

19. Vikkura cokxa rawsanrag. Tywrad ouxomap HHFHH-
Aucy Oeuira, Kynatmack Typrra Teur OY/um 35X THMOJHHH
TOIHHT.

1
XKagob. P = &

20. Tanra MKKH MapTa Taulaurad. Xeu GyJvarasia 6up
MapTa ,repOau" TOMOH TYUWIHWM 3XTHMOMMHH TONHHT.

JKasob. P = % .

21, Slwukaa 15 rta gerads 6yaub, yaapaan 10 racu
OysiiraH. MuryBuM TaBakKaMura 3 Ta AeTanb onafd. OJHH-
rad JeTa/TapHMHT OYaarad GVJMILN 3XTHMOJMHU TOMMHT.

Ch 24
¢ D . 10 __ <%

/Kaesob. F & =

22. AGoHeHT Tene(hOH HOMEPHHH TePaETHO HOMEPHHHT
OXUPry y4Ta pakaMHHM 3c/aail ojamadd Ba Oy paxamjapHu
TYPIH 9KaHIHTHHM OWIraHd XO/4a yJapHH TaBaKKalura Tep-
IM. Kepak/H pakamJiap TepWJIraH/HrH 3XTHMOJMHH TOMHHT.

1 1

XKaesob. P_"Z‘lj—o = 755

23. llexna 6 spxak Ba 4 ad1 wmnaian. Taemb, Homep-
napu Oyiiua TaBakkamura 7 KM aKPATHATAH. AKpATHII-

rannap opacuia 3 aéa OyJHIMM 3XTHMOJHHH TOIHHE.
3 4

ci.cC
J)Kagos. P = —“CTi =0,5.'/

10
3-§. dxTuMoAHUHr GowiKa Tabpupaapu

OXTHMOMHUHT I0KOPHAA KYPHO YMKHIraH KJACCHK Tab-
PuuHI TaTOHKAAD yuyH MyXHM OV/raH Ky Iy XoJnap-
JAa KYJnaHuO6 OGysaMaiiid, UuyHKM 3XTHMOJIHHHT  KJIACCHK
TabPHQH YUYH (aKaT YeKIH COHHArH SIrOHa MYMKHH OYJ-
FaH TEHT MMKOHMAT/IM Ba OuMpraiukia GyJMaran XoAuCaapHH
Kapauwr TaJal KHIMHAAHM, JeKUH MyMKHH G3YJran X0.ucalap-
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HUHF 4eKad COHMa GYJuiiura xap AouM Xau spumul Oyia-
Bepmaiin. Kyn xomapaa aca Kapana€TraH XOAMCAHHHT TEHT
MM KOHUSITIIN JIeMeHTap XO/Mcatapra ¢HHIHILIHHHAT Y3H My M-
kuH Gyamail KOJaiu.

By xuiluHupiHKAapHd Gab3aH  SXTHMOJHHAT T€OMETPHK
TabpuH EKH CTaTHCTHK TabpHhHU €paamuia GapTapad KHIHLI
MY MKHH.

1. DX TUMOJHHUHT reoMeTPHK Tabpu¢Hu. bBupop
Q coxa Gepuwirad 6yand, Oy coxa Q; COXaHM ¥3 Huura oJ-
cuH, ( coxara TaBakka/Jura TaullaEran HyKTaHWHT Q coXa-
ra Ty 3XTHMOJMHA Tonuw Tanab KwmHain. DBy epaa
Gapus s7eMeHTap XOAMCalap TynaaMu Q HuHr Gapua HYKTa-
Napuian noopar. BunobGapus, 6y Xo/1a KJacCHK Tabpu(laH
¢oiinanana onmafiMu3. TansaHrad HyKTa () raanbarra Tyu-
CHH Ba YHHMHT OHPOpP Q, KWCMHra TYIUIHMII 3XTHMOM my Q
KHCMHMHT V/iyoBura (y3yHJurura, I03HMra, Xamwmura) npo-
nopuMonan 6yau6, Q, HuHr dopmachra Ba Q; xucM Q HHHT
Kaepuia Koiyawranaurura 6orany 6yamacun. By imapriaap-
Aa xapanaéTraH XOAMCAHHHT 3XTHMOJIH

__ mes Q

T mes ¢
dopuyJaa éplamuia awMgJanamd. Dy ¢opMyna épravuia
aHUKAaHTaH p  (QYHKUMA 3XTUMOJIHMHT GaPua XoCCa/apuHIt
KaHOATMaHTHPHILHHY KYPHIL KHAHH 3Mac.

Babsn MacalaJapHHHT eUHIUIIH OHJaH TaHMIIAWIHK.

l-macana. L y3ynmukka sra OyJaraH Kecmara Tapak-
Kaqira HyKTa TaljaHaau. TawJauraH HYKTaHHHT KeCMa-
HHHT Ypracuaad kymu Owian [ macopaida ETHII XOAHCACH
9XTUMOJIMHH TOMHHT. . -

A. HOKopuoaru (IapTHH KaHOaTJIaHTHPA1HMTaH HyxTanap
ymdamu — [ <{x <! Jan ubopar (ymyMHAVIHKKa 3uEH
KeJATHPMacAaH KEeCMaHHHT YPTaCHHH caHoi Oowd Ae6 Kalys
Kuilamu3). By kecvanunr y3aywmurn 2/ ra Ttenr. [emak,
Kapaia@Tral XOAHCaHHHT SXTHMOJIH:

~Z A

2-macana. Mkxu cryideHT KyH1y3um coar 12 Owunan
12 4 T opacupa TafiuH KOH1a yupallWIra Ba OMAHH Kenrau
CTyAeuT yproruau ¢ coar (f < 1) kytub, y Kemvaca KeiiHd
ketuiuura keauwud oaupuiad. Arap Xap OuUp CTyZAeHT V3H-
HHHTI KeJHUI MOMEHTHHH TaBakkadjura (coaT 12 Cunan 124-T
opacnia) TaHsmaca, YJIapPHMHI y4pallMil 9XTHMOJHHH TOIHHI.

/. DHpHHUH Ba HKKUHYM CTYJEHT/IaPHUHI KeJHI MOMEHT-
JIaDUHH MOC PaBHMILZa X Ba y opkand OGenruaaiimu3. Macaia
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waptira  Kkypa  ywoy Ky

¢ V TEHT CH3JIHKJIap GaxapuHLL
JIO3HM:
, A5
k) 0<x LT, 0Ly<T.
. it X Bay JIaPHH TeKHCJAUK Aar U
\),,*' Hexapr koopauHatanapu CHa-

THAA TaCBUPJIARMU3.
Koopaunaranap rexucaury-
Q X Aa 10KOpHAarH TEHrCH3JMHK/Iap-
- : 1 OTAT ksalpatra Teruumay
S > 1 L Oyaran uCTalraH HyKTaHUHT
: KOOPAHHATAMNaPd  KaHO0AaTIaHTH-
10.2- unama : pamu (10.2- uuswma).
WMKkH cTyxenT yupammuiy YuyH |x — yl < ¢ éku

Y >x Oyarannaa, y < x -+ ¢,

y < Xx OyJaravma, y > x —¢
TEHTICH3/TMKJIADHUHT GaxkapUaHILKY 3apyp Ba etapauiup. 10.2-
YH3MalaH KYPUHALHKH, U3/1aHa8TraH 3XTHMOI LI TPHUXJIAHT aH
IOSHUHT KBalpaT lo3ura Oyaran wuucGarura Tenr (10.2- upu3-
Ma):

r =0
2 12T —1)
/)= T3 = T2 . A

O 24. Pamuycu R Gyaras noupara paauMycuH r Gyaran
KHYHMK LOWPa KOWIawiThHPuirai. Karta jgoupara TacoAupan
Tall/Jahrai HyKTaHHHT KHYHK JOHpara TYLIML 5XTHMOJHHH
TONMHT. HyKTaHWHT foMpara TywHw 55THMOMH Joupa 13ura
nponopukoHan 6yau0, YHUHT KOMTALMILKS a 6OFJIMK aMac
nAe6 ¢dapa3 KuIHHAIM.

JKasob. P = ﬂ_‘ .

25. Tekucnuk 6up-Gupugan 2q Macopaga KoHaalurax
TYFPH 4YH3MKJAp OmJan OysuHrad. Texucaukka panuycu
r < a Gynran TaHra TaBakKanura Tauliasran. Taura TYFpH
UHSHKNIADHUHT  OMPOPTACHHH ~ Xam KeCMAaCJdHrH  9XHMOJHHE
TOIHHT".

20— 2r a—r

Kasob. P=T =—.

26. My aycr xyuaysu coar 12 6uman 13 OpacuAa TaHHH
Gup Koitna yupamumiira Ba OJAMH KeJIrad KHUWH AYCTHHH

7 CoaT KyTub, y KeAvarawfaH Kefiuy KeTHiura Keauiu6

OJMIIH. Arap xap Oup Kuiuu Y3UHHHT Ke/MIl MOMEHTHHU
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tapakkanura (coar 12 €uacw 13 opacupa) Tamnaca, yJap-
"HMHT  YYpallXIl DXTHMOJHHY TONHHT.

o~ 7 L ¥
Kasob. p = 4. Kypcarma. 2-Macaiara KapaHr.

27. Ox yxumuur y3yuaurd L 6yaran OA xecmacira
nkkuta B(x) Ba C(y) HyKTa TaBakKadura Kyuiumran. XoCui
6ysaran yuyTa KecMafiaH yuOypuyak sicall MYMKHH OY/HIINA
9XTHMOJIHHH TOTIHHT.

JKasob. p = % .

28. Paguycu R GyuaraH jonpa MYMra TaBaKKaJura HyKTa
rauiaurad. TamJsaHraH HyKTa JOHpara HUYKH YH3WIraH:
a) KBagpaT wuuMra; 0) MyHTasaM YyuOypuyaK HYHra Ty LML
XTHMOJHHY TonMHT. HykTanwdr poupa Oysarura TyWHUWI
3XTHMOMM Oy OYJaKHUHT [03Mra NPONOpLHOHaT 60, yHUHT
noupira HHcGaTaH KofMamuiuxra OOrJMHK 3Mac Je0 apa3
KHUIHHAJ,

JKasob. a) p:%; 6) =?—’—:§—.‘g§

_ 2. 9XTUMOMHHUHT CTAaTHCTHK TabpHPH IDXTH-

MOJIIap HA3apUACHHUHT KYNrHHa TaTOHKJapyda 3XTUMOJIHIHT
cmamucmurx maspugu 1ed aTalyBud TabpHpAaH ¢oiigana-
HHTaJH.

Xap Gupuaa OHMpOp XOAMCaHHHT DYl OepHiid €xu pyi
GepMac/urd Ky3aTHIaiuran TaxpubalapHH IUaPOMTHH ¥3rap-
THpMaraH XoJja 4YeKCH3 KYn Mapra TaKpopJail MYyMKHH
Oyacud Jed Qapa3 KuaaHanmk. Macanan, YHAH COKKACHHU €KH
TaHTaHW Talljail, HUWoHra YK y3pl Ba IWIyHra yXiuaw
TaxpuOanapHH YeKCH3 KYN MapTa TakpopJall MyMKHH.

Adraiiink, Taxpubarap COHH N eTapayya KaTTa OyJrad-
na Ousud Ku3uKTHpaéTraH A xoauca m Mapta pyd Oepram
6y icHH.

m .
W(A) = — nucGar A xoaucaHuHr HucOud 4acmomacu

Je6 atalagH.

Kyn xysatdinnap IIyHH KypcaTajMku, arap OHP Xun
WIapT-WapouTaAa Taxpubanap ¥TKasuanb, WIapHUHT xap OHpH-
I3 CHHOBJIAD COHM eTapiuya KarTta Oyaca, y xonma HucOmi
YacToTa TYPFyHJMK XocCcacura sra Oy.Iafu.

Taxpuba §Traswnaérrad 1HAPOMTJapHH Y3rapTHpMaraHia
aTpoby/1a XORMCAHHHT pYyi#t Oepdul yacToTacH TeOpaHajuraH Ba
4aCTOTAHH XapaKTepsallIuraH COH 1y XONUCAHHHI IXMUMO AL
ne6 aransau. Keatupwiran Oy Tabpdd 3XMUMOAHUHEZ cma-
mucmux maspugu peintann. Iynaai kuamb, arap Taxp-
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6a @ynu- Gunan HUCOMA yacTOTa AHMKJIAHTAH 6ynca, y xoua-
Aa YHH €KH yHra SIKHH COHHM 3X TUMOJHHHT TAKPUOHH KHii-
MAaTH YUYYH OJHMII MYMKHH.

3-macana. [lsex cratuerika MabJyMoT/IapHra Kypa 1935
Awiga K3 GosaJiaD TYFMIMIL COMMHHHT HHCGHi YaCTOTAaCH
OHap Oyivua Ky#ugarnua yaraprau:

’

=
<]

=

Oinap
SuBapn
depanb
Mapr
Aupeasb
Hious
Hionp
Asrycr
Ceuradps
Oxrabpsn
Hoabpob
HekaGpb
6up tMuana

w \ 0,436 10, 489\0,490'0,47110,478[0,482!0,462'0,484 0,48510, 4910, 482 0,473|0, 482

Huc6buit yacrora 0,482 couu atpoouaa TeGpaHaiu, wy-
HUHT y4yH Oy COHHH KH3 GOMalap TYFWJIHIIH 5XTHMOJMHHHT
TaKpUOHUH KHAMATH CHOATHAA ONUII MYMKHH.

4-macana. TaHrauuar rep6JH TOMOHH GuJay TY LML
UaCTOTaCHHY JpraHHill MakCaiuie TaXkpubanap ¥Trasduaran
Oymi0, ynapHHHr HATHXRKANEPH KYHHIATH 2KajBajiga KeJITHDHI-
ram:

! Tep6 A -
Ta ”égﬁ? Aap _SEH J'T"y;,?{“u?ug:)"ﬁ"" Huc6ui uacrora
4040 2048 0,5080
12000 6019 0,5016
24000 12012 0, 5005

By epna nucouit wacrora 0,5 conuman kam thapx Kumany.
TaxpuGanap COHHHMHT OPTHWH GWlan Gy dapx sHaga xamas-
zu. Tawra Tawnamijia rep6aM TOMOH TYIUMW 3xTHMonn 0,5
ra TEHr SKaHHHK 3BTHOOPra O0JICaK, HHUCOHIl YaCTOTAHMHT 3X -
THMOJI aTpO(Hia TeOpaHHUIHra iHA GHP Kappa HillOHY XocHa
KHJIaM13.

0 29. 10 000 Ta TapBy3HH TpaHCHOPT GMNAH TAILMIUAA
36 rtacu Gysungn. Bysuiamaran TapBY3Jlap COHHHHHT HHCOHi
4aCTOTACHHU TOTHHT,

30. 100 mera/lM mapTHsnaH TEXHHKA-KOHTPOA GYJIMMH 5
Ta HOCTaHAapT AeTamb Tonpu. Hoctawpapr meramiap uumiuuin-
HUHI' HHCOHH 4aCTOTACHHW TOIHHT, ‘

31. MuntHgaaH VK y3HUIZA HHIIOHrA TEKKaH VKaap coHu-
HHHI HUCOHA uacToTacH 0,85 ra TeHrJMrH aHMKAaujd. Arap
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“mavu 120 Ta YK y3uwarad Oyaca, HHIIOHra TEeKKaH. yKJap
COHHHH TORNHHT.

JKasgob. "102. : )
~ 32. Depwiran Kylunarn MabJlyMOT/apra Kypa COTHIraH
‘spKaksiap NoOHaG3alHHHHT pa3Mepnapu OyiMua HUCOMH uac-
_TOTaNlapHHH XHCOGJIAHT.

MMo#a62a1 HoMepH 381 39| 40| 41 ) 42 43| 44| 45 | 46 | Kamu

Coriiaran  xy¢r
nofia3zaanap conn | 6| 53 | 138|166 140170 [ 82| 9|1 665

33. lllpen craTcTHKa MabdyMoTJapura kypa 1935 iiuana
“TyFwaran xamma GoJanap Ba Ku3 Go/anap COHH OWap Gyiiu-
ya Kyfujarsua TaKCHMJaHTaH:

O#nap Xauma Goaazap COHM Kua 6oaaaxap couu

1 7280 3537

2 6957 3407

3 7893 3866

4 7884 3711

5 7892 3775

6 7609 B 3665

7 7585 3621

8 7393 3596

9 7203 3491

10 6903 3391
11 6552 3160
12 7132 3371
<|Bbup #uaga 88273 . 42591

Oiinap 6Yiinua Ba OMp HHA Mumaa Yru 6odanap TyFHIHL
COHHHHMHT HHCOHI uyaCTOTAaCHHH XHCOOJaHT. B

4-§. IXTUMOMIAPHH KYIIMII Ba Kynma#THpPHII Teopema-
aapu. Ilaptam sxTumoanap. XOAHCAJapHHHT OOFIMK-
CH3JUTH

Bepunran xomucara KyJaliMK TYFAHPYBUH XOJMIapHH Ge-
BOCHT4 XMCOOJaml aHda KuiuH Oymamy Mymxud. Lysusr
YUYH XOAHCAHWHT 3XTUMOJIHHH xHcoOMawga yHu Oowka COA-
Napox  XOAMCasap KOMOHMHAUMACH KYPHHHIIMAA HpOAaiail
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Kyna#ipokaup. Bupox 6ynna xoaucanu 6oiuxa Xojucas apHUHT
KOMOHHALMACH KYPHHHWIMAZ MGPOAAVIAUIA XORHCAHHHT 3XTH-
MOMM OylcyHanurad Komanapuu Owauin Kepak. Kyiiuna
yaap Ow/iaH TaHHIUG YTamH3.

I. bupraaukna 6yamaran XOAHcaNap 3XTHMOJLIAPHHH
Kywum Teopemacd. MHxxwura Gupramukaa Gyavaran A Ba
B xonucajan ucTanraH OHPHHMHT pyii’ Gepuil 3XTUMOJH 6y
Xoaucanap 3XTHMOIAPHHUHI HMFHHIHCHTCA TeHT:

P(A-- B) = P(A) 4 P(B).

YMyMaH Xap MKKUTacH Gupranukga GynMara 6Hp HeuTa
A, A, ..., A, XxomucasapiaH HCTANICaH OMpUHHHT DYt
Gepuul 9XTUMOMM Oy XOAUCANAD 5XTHMOAPHHHHT HHEHHIHCH-
ra TeHr:

PA+ A+ ... +A)=PA) +P(A) +...+P(A,).

Hartnxa Arap A,, 4,, ..., A, xoaucatapiau dhaxar
OutTtacH anbarta Pyl Gepamurad Ba yaap GUpraiuxia OymvaraH
XonrHcamap Oy.aca, y XoJa1a

P(A)--PA)+ ... +P(4) =1

Xycycuit onga, arap A Ba A xoauza®ip ¥3apo Kapaua-
Kapliu xoAuCatapHH HboJanaca, y xoaia

P(AY+ P(A)=1.

By Teopemara keitnupok Muconm kipamus.

2. llapTan sxTUMO.IIaP. XO0auCaTaPHHHT GOFIMK-
CH3JHMIH. XONMCAIaDHHHT 3XTUMOJMHM aHHKJIALI —AacOCHa
OUpOp S wWapTyap KOMIVIEKCH GTHIIMHH afiTraH SfHK. Arap
P(A) s3xtumonuu  xucobaamga S WapTaap KOMIIJIEKCHAAH
bourka xey Kaupait hjapmep Tanal KHMMHMaca GyHHall 3XTH-
MOJ, 1IapTCH3 3XTHUMOJI Adiinaand. Kyn xonmapaa A xommca-
HHHT SXTUMOMMHH Gupop B xofuca (P(B)>0 ne6 dapas
KWIHHany) pyit Oepran Jerad wapTAa XucoGJamira TYFpH
Kenand. Byunafi sxtumon wapmau axmumonr JRefdunanu Ba
P(A B) xabu Genrunananu. Arap ukkuta A Ba B Xo/ucajlaH
OHDHHMHT 9XTHMOMM HKKHHUMCHHMHT DYii Gepuiv &xn pyi
OepMac/MFH HaTMXKacHia ¥3rapmaca, y xo.ia 6y xonucanap
y3apo Gorauxcus xoducarap JefMnanH, akc x0J1a 0y xo-
Aucanap y3apo 6oraux xo0ducarap pefinnand.

Macanan, oK Ba KOpa wwap/iap COMMHTAH SILMKAAH OJIHH-
raH OHPHHUM UIAD YHra KalTa COJIMHCA, HKKHHUH mapTa
OJIHHTaH [aPHHHT OK GYJIHUI 3XTHMOMH GHPHHYM ONWHTaH Iuap-
HUHT OK €xu Kopa Gymmiunra Gornuy smac. LLymuur YYyH
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'GHPUHYM Ba WKKHUHUM LIaD OMMIL HaTHXXalapd y32po OOFJIHK-
cu3 6yaanu. :

AxcHuua, arap OUpHHUM OJMHMaH Wap sAWMKKA KafTa
CONMAMACa, Y XO/Aa MKKHHYM MapTa Iuap OJIMHUIIHIATH Ha-
TH:Ka OGUPHHUHM MapTa 2P OJMLI HaTHkKacura OOFJIHK PaBHill-
fa ¥3rapapu, YyHKH OHDHHYM MapTa [Uap OJIMHHIUK HAaTHXKa-
CUAa SIIHKAATH LIapJapHHHT COCTaBH y3rapamd. By epna Ous
6OFMMK XOAHCAAap MHCOJHIA 3TaMM3.

Wapran 3xTHMOMIAD YUYYH Kalya KHIMHIAH GeJruiau-
napiau ¢odhganann6, A Ba B XoaucanapHHHr ¥3apo GOF-
JIHKCH3 OYJHIUH IIAPTHHH :

P(A:B)=P(4)

éKH
P(B A)y=P(B)

kypuHHInga €3HUW MYyMKHH.

3. Xoaucanap 9XTHMOJJIAPUHU KYNAATHPHII TeopeMa-
cu., Mxkura GOFMMK XOAMCAHMHT OHpranukia pyi OepHuw
9XTHMOJIH YyJapiad OHDHHUYHCHHHHI 3XTHMOJHHH HKKHHYMCH-
HuHT GHpHHuUUCH PYH Oeprad Jerat wapT OCTHAATH UIAPTJH
3XTUMOJIMIA KYMalTUpPHATarHra TEHT B3 aKCHHUYA, SIbHH

P(A-B) = P(4)-P(B A),
P(A-B) = P(B)-P(A B).

Xycyceuit xoa1a, arap A Ba B xonucanap ¥3apo GOFauK
6yamaca, YNepHHHT  OMprajgukjaa pyi OepHiul 3XTHMOJMH Oy
XOAHcaap DXTUMOJVIAPHHHHI KYTnaiTMacHra TEHT:

P(A-B)= P(4)-P(B).

4, bupraauxna OyaraH xoaucaiap 3XTHMOLIAPUHH
Kyuwiuw Teopemacu. Mkxuta Oupratukiaa 6yiaran A sa B
~ xoaucazaH xed OyJmMaranfa OHPYHHAT PV GepHin 3XTHMOJH
6y xoaHceNap IXTHMOJNJapH HUFHHAMCHMIAH YJapHUHT OHpra-
JHKJA pYil Oepuill 3XTUMOJMHUHI sHHpH/AraHHra TEHT:

P(A4-By=P(A)+ P(B)— P(A-B).

Arap A Ba B xoaucanap ¥3spo Gornug OyJmaca, y xoa-

Ja yuwby ¢opmyaa ypuHau OYna:
P(A+ B)=P(A)-+ P(B)— P(A)-P(B)]

1-Macana. Slwukaa 55 Ta wap Gop, yJaaprad 20 TacH
ku3una, 12 tacH kYK Ba 18 TacH ok. Tasakkanira OHTTa wap
OJIMHAM, YHUHT paHrad (Kxu3W1 €k KYK) wap O)/miu 3XTH-
MOJINHH TOMHHT.

A, Paurmm wap wukdinH € xu3ua wap, €M KYK map
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yMKHII HHY  Ouaaupany. KeH3wI uap 4HKHII ‘(A xoamca) 3x%-
THMOJIU:
PA)=2=04
H 50 b .

K{k wap uukuu (B X0AHCa) SXTHMOJH:
P(B) =g =02t |

A Ba B xolucanap Ouprasuikjia 3Mac (OHP PaHrJu ap
YUKHIWH OOIIKA paHTAH 1ap YHKHIIHHH HYKKa yHKap alu),
IIYHUHT yuyH Oupraiuijia GysMarad Xoaucanap 3XTHMOJIAPH-
HHHT KYWHU TeOPEMACHHH KYJIAHHUI MYMKHH. -

Paurmn ap uuxuu (A 4 B xomHca) 3XTHMOMM KYiHIa-
rura TeHr:

P(A+B) =P(A)+-P(B)=044024= 06+

2-mMacaJga. VIHCTHTYTHHHr  KOHCYJbTalHA  MYHKTHrA
A, B Ba C wmaxapiapiaH KOHTPOJ HWJAP COTHHraH NaKeT-
nap keJagd. A IaxapiaH NaKeT OMHHHIL 3XTHMOMH 0,5 ra,
B maxappaH NakeT OJMUHHIL 3XTHMOJH 3Ca 0,3 ra Tenr.
Hap6artnarn nakeruunr € waxaplad KeJqdil  3XTHMOJHHH

TOIHHT.
A. ,Jlaker A waxapaad xenrau“, ,[laker B maxapiaH

kenran* Ba ,llaker C waxapiaH KejqraH“ Xoaucazapi TyJaa
rpynna XOoCH1 KWIaiH, WYHHHr y4yH Oy Xxoaucanap-
HHHT 3XTHMOJJIapH AUFMIIHCH OuUpra TeHr:
05+03+4-p=1
By epnan u3/naHa€TraH 3XTHMOJ:
=1—08=02 A

3-macaaa Yuukaa 15 ta wap 6yaud, yaapai 5 TacH
KH3WJ paHrja, KoJraunapid 3ca 6ouwka pauria. Tasakkasura
ONMHraH 3 Ta wapHuHr Xey OyJIMaraja OMTTacCH  KH3HJI
C 6ymm (A XoaMca) 3X THUMOJIMHHM TOIMHT.

A. A xomuca (onuHran 3 Ta wapiad Xeu OGysiMaranja
OUTTaCH KW3HMJ panria) Ba A xoauca (onuurad 3 Ta LIaPHUHT
GMTTacCH XaM KH3HJ PaHrja 5Mac) KapaMma-Kapiud Xxodicanap-
AWp, WYHHAT Y4yH

P(A) + P(A) =1

(kapaMa-KapIuM XOJHCANapHUHT 3XTHMOIADH HUFHHAMCH OHp-
ra TeHr).
Bysaan

—

P(A) = 1— P(A).
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A XONMCAHHHT pPyil GepHil 3XTUMOJM KJACCHK Tabpudra
Ky pa:

3 -

—  Cip 24
P(A) = e = 51- A
WM3naHaéTrad 3XTUMOIT;
=, 24 67

34. Tlya-6yiom Jotepesicuga 1000 rta Guretnn Xap Gup
cepusira 120 Ta nya toryru Ba 80 T3 6yiOM IOTYFH TYFPH Ke-
A2d. BHTTa JoTepesick GOp KHMIIMra NyJa IOTYFH Exi OyioM
JOTYFH, YMyMaH IOTYK YHKHII 3XTHMOJIHHM TOTIMHI.

JKasob. p = 0,20.

35. Meprasuusr GutTa YK ysumja 10 ouko ypuul 3xTH-
moa 0,15 ra, 9 ouko ypumw axtumoau 0,35 ra, 8 E€xu yH-
IaH KaM- 0uKO ypuur sxtumomt 0,5 ra Temr. MepraHHuHT
OUTTa YK y3uiiZa Kamula 9 OYKO YDHILl 3XTHMOJHHU TOTIMHT.

JKaso6. p=0,5.

36. 10 Ta peraaad naprusiza 8 Ta cTaHlapT jerans Gop.
TapakKadura OJMHFGH HKKHMTA JeTajlaH KaMuia OHITacH
CTaHIapT OYy/Mul 9XTHMOJMHI TONMHT.

Kasob. p= i—‘;.

37. VuTa siuHKHUAT Xap Oupwia 10 TajaH geTaas O6op.
Bupuaun swHkAa 9 Ta, HKKHHUM siMKAa 8 T4, YUHHUH
sMKAA 7 Ta CTadAapt Letanb Oop. Xap Oup SILHKHAAH
TapaKkkagura OUTTallaH JeTaabp  oduHanu. OuHrad  ydana
LeTanb CTaHgapT OYaHLI 3X THMOJIMHU TOTHHT.

JKasob. p=0,504.

38. Arap A xoauca B XONMCaHM 3praumiTdpca, y X0Jda
P(B)Y> P(A) 6ymuwunn HcOOTAaHT .

39. Slmukaga 10 Ta ok Ba 5 Ta Kopa wap Gop. SuKAaH
UKKH MapTa TaBaKKaiMra GHTTafaH wap OJHHALM. Ouuuras
wapnap siuiMxka Kafitapu® conmumaidnd. Arap GMPHHYH OJIMH-
rad wap kopa Gynca (A Xoauca), HKKHHYM OJIMHTaH LIap OK
6ymum (B xoauca) 3XTHMOJHMHH TOTUHT.

Kasos. P(B'A)=5.

40, Slwukaa 6 Ta wap 60p, yJaapiaH  yuTacH KH3HA
pauraa. Slwmijian TaBakkauura 2 Ta wap onueau, Mkkana
UIapHHMHr XaM KH3w1 paHraa OY/uul 3XHMOJIMHH TOTMHT.

Kaso6. p=0,2.

41, Vikkuta weprad OuTTafiaH VK y3HWAKH. DBupuHun
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MEPrauHuHI HHINOHTA TeKKasuiu 3XTuMosm 0,7 Ta, HKKHHUH-
curnky 3ca 0,6 ra tedr. Mepraniapian akamm OHTTACHHUHT
HHULIOHTA TEK Ka3Hill 3XTHMOJIMHH TOMMHT.

/Kasob. 0,88.

42, CTyIeHT UMTHXOHTra nporpaMMajlarn 25 Ta caBosnaH
20 tacunn 6wmb xenuu. MMTHXOH onyBYM CTYyAeHTra 3 Ta
caBol Gepay. CTyJeHTHHHI yuala CaBOJHH XaM  GHJIHII
35X THMOJIMHH T OTIHHT.

. 57
‘/KQBOG. 1% -

43. CryleHT MMTHXOH OWTETJApUIAH  Gab3MIAPUHH OHI-
Maiind. CTyZeHT yuyH KaficH Xomaa y OuaMalijarad GHIeTHH
OJMIL SXTHUMOMH KHUHK Ofnand: OUPHHYH GYaud oaradgamu
€KH 3UI OXHPHAA 0JIraHIaMu?

/Kagod. Hxkana xomna xaM sXTHMonnap .Gup Xul.

44. Yuta YiMH cokkach Tamuanad. Kaumga GHTTa COK-
Kana 6 OYKO TYIUMIU 3XTHMOJMHH TOIMHF.

91
Kasob. 715 - B

5-§. Tyna sxTumon dopmyaacu. Baiiec copmyaacu

MypakkaG XoauCANAPHHAT SXTHMOMMAPHHM  XH-06/3uIa
KynuHua 6y XOAMcanapra KymHu B3 KynafTHpHu TeopeM4-
JI@DHHU GHPra TaTOMK KHAMO XOCHT KIMHraw (GopMy.aasp -
JaH oiijananumura TYFPH kemamt. Kyiinia  awa IyHian
MyXHM QOPMYJIANAPHHHT GaB3WIAPH GHIIH TAHHUIHG §TaMu3.

1. Tyna asxtumon opmyaacu. Dipi3 xuwnimk, A
Xomuca n ta RKyodT-KyGTH GwIaH CHpramuiil 6§.Miran H
H, ..., H, Xxomicanap (runoTesayap)dHuHr  GHTTACH  Ba
Qaxar Guttach OMAaHrHHA pPYH  GepuiM  MyMKHH 6ycuHH,
Oowkaua Kuaub aiTranpa:

A=AH,+AH, + ... -~ AH, (A-mypakka6 xomuca).

By epna AH,NAH; =V (i /), y xomza 6upramkia
GyM2ran  xoaHcesap 3XTHMOJIAPMHU KVIIHII  TeopeMacura
acoca:

P(A)y= P(AH,)+ P(AH,)+ ... + P(AH).

Kynaiitupmn Teopemacira kypa P(AH,) = P(H,)- P(AIH ;)
SKAHWJIHCHHH IBTHOOPra oNcax, y XoJja -
P(A)=P(H)P(A Hy) - PUH)PA Hy)+- . . . +P(H,)P(A H,)
€éxn

P(A)= X P(H)P(A H).
i=1
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By Tenruk myaa oxmumoa @gopuyadci Iedunanu.
T¥na axTamon ¢opMyaacuiad Qoiananud, Daitec dpopmyacu
¢KM runoTesanap 3XTHMOJIGPH Qopmynack Ae6  aTalyBuM
MyXxHM (OPMyJaHH XOCWI KHJHIL MYMKHH.

2. Batec ¢dopmyaacu. bupramukna 6yamaran /A,
H,, ..., H, Xonucajapuusr (THOOTE3aNAPHUHT) TY/a Tpyi-
nacu Gepuiran GYu6, TaKpHOAHM YTKasHIra Kagap yJnap-
HUHT Xop OupuBuer P (f1), i = 1,n 3XTHMOJIADH TallHH KHil-
Mmarra sra 6yscud. Taxpuba HaTwkacHga A xomuca py#
Cepam jgeraw wapT octdga H, ({= 1,n) runoresanapHuHr
5XTHMOJIIAPKH TaXKpubefaH CYHr Kaumai Oysamu?

H, Ba A xopucanapHUHT KynadT™MacH yuyH yuwoOy

P(AH)) = P(A)P(H,/A) = P(H) P(A'H))
GHOpMYJI2HHHT ¥ PHHJIMIUT HAAH
Ay PUH) P(A Hy
P(H,A) = —P@A
MyHocabarra sra GyJamu3, Oy epia Tyja 3XTUMOM (opMya-

cHRU KY/aHcak, ywby badec gopuyaacu 1ebé artanysuu
GOpMyIaHH XOCHT KHJ/IAMH3:

P(H,A) =

{

P (Hy) P (A Hy

> P(Hy) P(A Hy)
k=1

By dopMyawtap €paaMmuna eUHIAMrad MacaniapHi Ky pai-
THK.
1-macana OwmGopra 360 Ta maxcymor xeatupuasu. By-
mappad 300 Tacm 1-xopxoHasa Taiépsanran O6yadd, yJaap-
Huur 250 tacu apokan maxcymaor; 40 Tacm  2- KODXOHana
Taiiépaanran 636, yaapuuar 30 Tack Apokau Xamaa 20 tacu
3- xopxoHana Taliépranran 6yqm6, yaapaan 10 Tacum spoku.
TaBakKaJMra OJIMHIAH MAaXCYJOTHHHI SIpOKJIM Oyl 3XTH-
MOJIMHH TOTHHT.

/. Tasaxkajnura OJHHIMAH MaXCyJOT YuYYH KyHAgaru
renoTe3sanap ypuuau Oyaand:

H, runore3a — MaxcyJ/IOTHHHT |- KOPXOHAAA TaldpaaHran

Oy nuLH,
H, runoresa — MaxCyJOTHHHT 2- KOpXOHAAA Tal€p/aHrau
6ymun: )
M, ranorte3a — MaxcyJOTHHHT 3- KOPXOHaqa TaiSpJaHrau
6y /HLIH.
Y apuusr sxTUMoMJapH Ky#unarnuya Gyaaaum:
P(H)=%; P(H)=—~: P(H)=r.
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Arap onMHraH MaxCyJIOTHHHC SIDOKJH Oyauwnean A Xoau-
ca ae6 Gearmnacak, y Xonaga Oy XOAHCAHHHI TYpJR THIIOTE3a
LIAPTIaPH OCTUIArH SXTHMOJIApH KyHuaaruua 6yaanu:

. . 3 . 1
PAH)=2; PAH)=3; PAH)=-.

IOkopuaa TonwiraHJapHu TYJja 3XTAMON  ¢opMyaacdra

Kyiub, usnaHaéTral XOJaMCa 3XTHUMOJHHH TONAMH3:

P(A)=P(H\) P(AH) +P(H) P(A'H)+P(Hy) P(AIH;)=

5 5,1 3,1 1 2
T T TT T B T nA

2-Macana, Mkxn Mepran HHWOHra GHTTagaH YK y3aju.
Bupurauu meprasnuur Vi wumodra 0,8 3xTuvos OGunaH, K-

KMHYH MepranHuxd 3ca 0,4 3XTHMOJ OW/aH Teragd. YK ysuwi-
raHjad cyHr HumoHra 6urTa VK Texkkauaurn (A xojauca)
MabAyM Oyamn, Oy VKHH OHMpHHUN MepraH y3rad OVJHH
3XTHMOJIMHH TOTIHHI,
A. Taxkpuba YTkasHUIJAH OJAMH Ky#ugary runortesanap-
HU KVSMH3:
H, — OupnHuu MepraH oTraH YK XaM, HKKHHYH Mepras
OTran ¥K XaM HHILOHra TerMafiiu;

H, — vxKana MeprauBuHr OTraH YKH Xau HHWOHTa TeraH;

Hy — OHpuHYH MepraHHMHT OTraH YKH HHILIOHrA Teramd,
HKKMHUYMCHHHKH 3Ca TerMaiu; ’

H, — 6upHHUYM MepPraHHUHT OTraH VYKH HHIIOHrA TerMai-
i, HKKHHUHCHHHUKH 3Ca Teraj.

['unoresanapran OurTacH Ba (akaT GUTTACH TaKpuba HATH-
Kacuda anGarra pyil Gepaaw, awvua H,, fH,, H,, H, map 60¥-
JUK OVJvaran XOAuCaJaPHUHC TVJHMK IPYMITaCHHH TalKHJI
3TajH.

By runoresanapuuHr TaxpuOajaH OJIHHIH 3XTHMOJ/IADH:

P(H,) =0,2-0,6 =0,12,
P(H,) = 0,8-0,4 = 0,32,
P(H,) =0,8-0.6 = 0,48,
P(H,) = 0,2-0.4 = 0,08.

By runoresanapia xysatmiaérran A XOAMCAHMHI I[UAPTIH
35X TUMOJ/UIapH Ky#ugaruiapra Teur: P(A/H,)=0, P(A/H,)=0,
PA'H)=1, P(AH) = 1.

Taxpubanan keiinn (A xoauca pyit GepraHuian kefiuH)
H,, H, runoresanap pyi GepMaciuru MabJayM GyJaiu.
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H, Ba H; runore3ajapHuHr TAKPUOANAH ~ KEHHHIH 3XTH-
moJnapy Baflec ¢opMyracura Kypa Ky#ujargua:

AN 0)481 ) . 6 .
P(H/A)=gggi0,01  7°

. 0,08-1 1
2 ! e — = =
[(H4“4)_0,48~1+0,08'1 -7

Jlemax, HHUIOHra TeKKaH YKHUHT  OMPHHYM MepfaHra.

o 6
TerHiAH OYJMU 3XTHMOJHM — 9Kal. A

[]. 45. Cnopruwiap rpynnacuia 920 uauruud, 6 BeJIOCU-
nenun Ba 4 torypysu Gop. Capanaui HOpMACHHL OaKapHLL
5xTHMO/H uaHFHuK YuyH 0,0 ra, BEIOCHNENdH yuyn 0,8 ra,
IOTYPyBUH YUYH 0,75 ra Tenmr. Tasakkajura axpaTWirat
COpTYHHMHT HOPMaHH OaXapa OJHLI 5XTUMOJHHH TOTHUHT.

JKaso6. 0,86.

46. Bupnuun swuxaa 10 Ta AeTansb Gynud, yJapiaH 15
TaCcH CTaHZapT, MKKHHYH FAUIHKAA 30 Ta netalp OYaud, yJap-
fad 24 Tacu CTaHMApT, YUHHYH SILHMKIA 10 Ta merans 6yaHO,
yJaaphan 6 Tacu cTaufapr. TaBakKalddra TauJaHCaH SIIHKIAH
TaBAKKAJMra OJMHIaH AETAJHUHT CTAHAAPT 6yarul 3XTHMOJH-
HY TOTIMHT.

43
XKasob. 5.

47. 1-Macana mapTiia, arap TaBaKKaldra OJfratt Max-
CYJIOT SIPOKJIM IKAHJMLH MabAYyM 6yaca, yuu l-KOPXOHaja
Taiiépianrad GYJ/MIE 3XTHMOJIHHH TONHHT.

48. Wumge 2 Ta wap Oy/arad waamira GuTTa OK 1uap
COMUHUO, MYHJAH KeiHH HAuwNaH raBakkajura OHTTa LIap
onurran, Lliapmapuusr aacTiabku TapkuOu (paHru G¥iiuua)
xaKia MyMKuH Gyurad 6apua runore3anap TEHr HMKOHHSIT/IH
Gynca, y X0J1a OJIMHraH [LIAPHKHT OK paHrja GF /Il X TH-
MOJIMHH TOTTHHT.

JKasob. —g— .

49. GeH30KOJM0HKA KORMALIran  LioCCeNdH YToUrad oK
MalMHAApH COHMHHHT Yilla 1IO0CCEAdH yTaUrat EHrul Ma-
LIMHATAD COHMra HUCOATH 3:92 kaou. HOK MallHHACHHHHD
Gewsus oamm sxTuModn 0,1 ra TeHr, EHrwl MAuIiHa YUyH
6y sxtumosn 0,2 ra TeHr. Ben30K0/I0HKa éHira OeH3HH OJHLI
yuyH MampHa Kenul TYXTalu. VHHET 10K MaluHHa Oy
3X THMOJIHHK, TOTIHHT .

JKasob. % 2

(%]
w
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6-§. borauk OyamaraH TapuGadap KeTMa-KeTJHIH.
Bepuyaau cdopmyaacu

1. Arap OGupop A xozucauuHr pyH Gepumr &xu pyi
GepMac/HrHHH Ky3aTHUI yuyH GHp HeuTa TaXpubanap §TKasH-
NagTran 6ynM0, YJI4pHHHT Xap Owpnaa A XOIMcaHHHT pyil
Gepuwr ki Pyl GEPMACHK SXTHMOMH KOJTaH TAKPHOAIAPHHHT
HaTHXKanaprra GOFMMK Gfamaca (Gormy Gyica), y xoaga Oy
Taxpubanap A xojucara HucGatan 60Fauk 6y.asazan (GOF-
JHK OVJarad) maocpnbaaap Kemma-Keman2iri TAm KWt
3Taay Jednajy. .

Macanan, amMkAa § Ta oK Ba [ Ta Kopa map  OyJacuH.
Iy sinkpan GHp Heua MapTa GUTTAaH Lap O/l TaxXpubanapH
KeTMa-KeTVIHTHHH  K¥paiinik, DBynaa xap 6up TaxpuGagan
CYHr O/HMHMaH 11ap SIMKKA KafiTapu6 cosMHCa (KaiTapuG
coJunMaca), Oy TaxpHOalap KeTMa-KeT/urd OGup-Gupura Gor-
JHK 6yaMaiian (Oup-Oupura Gorauy 63yJaau).

Bornuk 6ynvaran 7 ta Taxpuba yTkaswiaétrad 6y.mb, xap
Oup Taxpubaja Kysarwiaérran A XOJMCAHHHT pyii Gepuil
9XTHMQ/IM p Ba PYil OEPMACHHK 3XTHMOMH ¢ = | — p GyicuH.
By xoaga kysatiunaérrad A XOAHMCAHHHT A Ta raxkpnbana k
MapTa pyid Gepuw sxtuMomu P, (k) Ky#mzaru gopMmyna éppa-
MHAA TOTHJIANH:

P, (k) = Crp*q™=*, (0< k< n)
6y epia
Ck~n(n—l)(n—-2)...(n——k+l)= n!
n= k! kl(n—k)"
By dopmyna Lepuy.aan gopuyaacu pednaain.

NOJHCAHHHT PY# GepHIUNAp COHUHH @ JeCaK, Yy XOJAA

a) 0 <p<k—1 (k man xam Mmapra);

6) R+ 1 <p<n (k naw xyn Mmapra);

B) kL p K (vamuna k mapra)
r) o<k (xynu 6unan k& mapra)
N k<L Lk, (kamupa kg, xynu Gunan k, Mapra)

XOMuCaNapHHHT PYi Gepuin 3XTuMOM ymiby QopMyaanap 63-
finua ronumaam:
k—1
a) P, {0<p< k—1i= 2 P,(m),

m=0
0) Polk t 1<u<ny= % Py(m),
B) Pn{k’<P‘<”’}= Ekpn(’n)r-

m=
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r) P{0<p <k} =

M=

m

Py (m),
0

kg )
1) Lol o< k)= X P, (m).

m=k,

Byanapaaru P, (m)—- Bepuyamu bopmysmacuaup.
P, (k) axtamonnap yuyn > P, (k) =1 MyHocabatr ypHH -
k=0

Ji OYJHUIMAM KYPUIN KMHMH 5Mac. XakHKaTaH xaM,
n n
2 Palb)=2 Captqr=(p+ gy =1.

- Ck p* g"—* wpona (px + g)" Gurom &fiMnMacuaary x* xartuam-
rau XaJHHUHT KOS(ouuuentH OFaranu yuyu P,(k) napunu
SXMUMOAHUNZ OUHOMUQA MAKCUMOM KOHYHI IeHWIaiu.

2. Xonuca pyi OGepUNIMHHHT 3HT KaTTa SXTHMOJJIH
. conu. Tafinnnauran n ga P, (k) 3xTuMoa £ HHHP (YHKUUSACH
39KaHH paBllaH,

Arap P, (ko) > P, (k) (k== k) 6Ynca, y xomua k, cou
Xoauca pyil OGEepHWHHUHT 342 KAMMA 3XMUMOAAL COHL
Jeiimnagu. Yoy

Pyk+1) n—immp
Pn())  —k+1°7q

HUCOATHHH TEKINMPHWIAH KYHHJArH HATHXAra KeJHHA qu;

94r KAaTT2 SXTUMO/M k, COH KyiularM Ky TeHrcus-
JUKJAH aHMKJIAHAOH;

np—q<hky<np+tp,

OyHaa:

a) arap #p—q COH Kacp 6y7ca, y xonma GHTTa 3Hr
KaTTa 5XTHMOMMIH Ry COH MaBXyA GyJam;

6) arap np — g con 6yTyn 6ynca, y Xoa1a HMKKHTa SHT
Karra sXTHMOMM R, Ba ko - 1 counap MaBXya 6VJaaiu.

B) arap np GYTyH COH Gyuca, Y XOJJa 3HT KarTa 3XTH-
MO cOH Ry = np Gyaanu.

U3o0x. n €Tapjnya KaTTa Gy/IraHja sur KarTa 5X THMOJLTH
COH R, HHHI KHMiiMaTH k, =~ np fau aHUK MaHAJIH,

Kyinnaru macananapuuur €YHIMIUN  OHJIaH TaHHUIAH/IHK,

l-macana. Unrnarausr yHyBuanaura 809% 6yuca, sxua-
TaH 4 Ta YHrHTHAH: 4) yYTACHHHHT yHUO uyukHm; 6) Xey
Gy Marana MKKHTGCHHHAT YHHO YHKMII 3XTHMOJUHH TOIMHTL.

23—199 < . 353
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A. a) lllaprra kyparn = 4; k=3; p=0,8;, ¢ =0,2. bBep-
HYJU (opMynacura Kypa:

P, (3) = C3-0,8%-0,2 = 0,4096.

6) A xomuca skuraw 4 Ta YMrUTIAAH 2 TacH €xku 3 TacH,
exn 4 TacH yHHO UMKHIUMHH, SBHH Xeu OyJsMaraniia HKKHTA-
CHHHHT YHHO UHKHIIMHH OHIAMPCHH. DXTHMO/VIADHH K Y LA
Teopemacura Kypa:

P,(A) = P, (éxu 2, &xu 3, &xn 4) = Py(2) + P3)+Pi(4).
P, (3) axtuMon (a) NYHKTAR xHcO6JIaHr aH;
P, (2) = C5-0,8?-0,22 = 0,1536;
P, (4) = C}-0,8'-0,2° = 0,4086.

Nemak, P(A) = 0,9728.4A .

9-MacaJna. burra JeTAHUAT SPOKCHU3 Oyul 3% THMOJH
p = 0,05 63vicH,” VxTuépuit OnmMHran 10 000 peranb HuMAd
SIPOKCH3 NETAVIAPHUHT CORH 50 Tagad Kyn OYJAMac/MK 3XTH-

MOJIHHH TOTMHT.
/. p — SPOKCH3 JeTannap COHH 6y JICHH.

p:0, 1,2, ..., 50.
Pigof0 < p LB0) = ... 7?
50 50

Prowo 0 < <" 50} = 3 P (k) = X Cliaoo (0,05)"(0,65y1010¢
fo—! =

(6yH1aH KeAuHrd XxucoOmaill aHya KHHHH, UIYHHHD yuyH

y apHu KeJTUpMaiimMiu3).
3-macaJgaa. TexHHK KOHTPOJ 6yauMa 24 Ta JeTanfad

uGopaT MapTHIHH TEKILIMPMOKIA. JleTaqHRHT CTaHAApT OY/ML
sxtuMonu 0,6 ra Tenr. Cranaapt ge® TaH OJIMHAJMraH Jeran-
NAPHUHT SHF K&TTA SXTHMOJIM COHMHA TOIHMHI.

A. lllaprra xypa n=24; p= 0,6; ¢ =0,4. Cranjapt
je6 TaH OJMHraH JETA/VIAPHUHI SHF KaTTa SXTHMOJLH COHHHH
Ky#iaaru Kyuw TeHr CH3JIMKAAH TONaMHU3:

ap—q <ko < Np-t+p.
np—q=24-06-—04= 14M6yTyH COH GyJrand yuyH SHP
KaTTa 5XTHMOJVIH COH HKKHTA: '
ko= 14 Ba by + 1=15. A

[ 50. Bormug Oyamarad taxkpubasap KeTMa-KeT/Hrura
MHCOJIap KEeJITUDHHL .

51. Uururausr yHysuasmirn 70% O6ynca, SkHiran 5 Ta
YMrMTHaH: a) yuTtacHuuur; 6) KynH OWIaH’ yUYTaCHHHHT;

¢ KamMHJla quacummr yHH6 YHKHUI SXTHMOHHHH TONUHT.
JKaso6. a) 0,3087; 6) 0,4717; ¢) 0,8370.
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52. Wkkn Tenr xyuau pakub waxmaT yilHaMokia. Kaificn
9XTUMOJ KaTTapox:

a) pakuGmapgaH OWPHHMHT HKKM MNapTHsiaH OMTTACHHM
IOTHLI 3XTHUMOJHMK €K TYPT NzpTUARAH HKKHTACHHM IOTHII
X TUMOJUMU ?

6) TYPT NapTHsjaH KaMua HKKHTAaCHHH IOTHII 3XTHMOJHU-
Mu 8kM Oelll MapTHANaH KaMuAa Y4TaCHHH OTHII 3XTHMOJH-
Mu? JlypaHr HaTHXKalap 3bTHOOPra OJIMHMaMIH.

JKago6. a) Py(l) > Ps(2);  6) Fi(p>2)> Py(a>3).

53. Mkkn Mepran Oup BaKTla HMUIOHTa YK Yy3MOKJa.
BuTTa YKHA Y3uAa HHIIOHFA TEKKH3HLI 3XTHMOJH OHPHHYH
meprad yuyH 0,8 ra, mxkxumum mepran yuyn 0,6 ra Tewr.
Arap Gup #ysa 15 MapTa YK yswiaauran OGyaca, HKKalla
MepraHHMHC XaM HHUIOHTa TeKKM3WIUIAPMHHHT 3HP  KaTTa
SXTHMOJVIK COHHHH TONUHT.

Hasob. 7

54, Arap 49 Tta Gorymk OYsavarad TaxpuOana XoAuca
pyii GEpHILMHMHT 3HI KaTTa 3XTuMoanu conn 30 ra Tewr
6yaca, TaxpubanapHuHr Xap Oupuia xoiaucannir pyi Gepuut
9XTHMOJHM P HH TOMHHT.

JKasob6. 0,60 <'p<0,62.4

7-§. AcumMnToTHK opmynanap

IOKopuaaru 6- § Aa KeATHPHITaH MHCO/UIApAaH KV prHaui-
KM, TaXKpHOalap COHM A eTapaya KatTa Oyurauna £, (k) =
= Chp® gn—* sXTHMOMHM XHCOOJAWl KaTTa KHAMHYHJKJAp-
ra om0 keiaau. DyHjs#i Xonnapia xucoOJalHH OcOHJaL-
THPYBull (hOpMyJajapra, XaTTo yJap H3/JaHaéTraH 3XTHMOJI-
HUHT TaKpuOMA KuilMaTHHEH Oepca XaM 3XTHEX TYFWIalH.
Bynnaail ¢opmyananap acumMnTOTHK (opMyJanap 1e6 arataiu.
Y6y naparpappa myHfait dopMyrdanap OunaH TaHHLIAMHS3.

1. Myagp—J/lanaacHuHr Joxana teopeMacHu. Xap Oupu-
Ja xoAucauuHr pyit Gepuur sxtunmosn p(0 < p < 1) ra Ttedr
6Yaran 7 Ta GOFMMKCH3 Taxpubaja XOIMCAHUHT Rk MapTa pyil
Oepui 3XTHMOJIH (n eTapanua KaTta OyJraHia) Takpudau

Pal)m—=2(x) (M

ra tedr. By epnaa
1 -7 k—n
e *, x=‘=L£
v npq

% (x) OYHKUMAHHHT KHEMAT/IcD KaABadu |- WIOBalla KeaTHpHI-
raf (p (—x) = 9 (x) — KydpT dyHKuuUA).

¢ (x) =

13 ks
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(1) dopmyna Myasp — JlansiacHuHr JoKaa GhOpMYTaCHIKP.

2. INMyaccon cdopmyaacu. Arap TaxpuGanap COHH eTap-
MHua KaTta 6y, Xap Oup Taxpuballa XOMuCaHMHI DY
Gepull XTHMOJH P Kyfla KHuuk Gyica, y XoJaa

}\k
P, (k) ~ e, )
6y epaa h = np. (2) — Ilyaccos dopmynacuaup.

3. MyaBp — JlanunacHuHT MHTErpan copmynacu. Xap
Gupuia XonucaHuHr pyit Gepuw sxtumony p (0 <p <I) ra
TeHr Gyarad n Ta OOFJMKCH3 TapuOalla XONUCAHHHT KaMuia
k, MapTa Ba Kynu GuigaH k, MapTa pyit Cepuin 3XTHMOJH
(n erapimya xaTta 6fnrania) TakpubaH

Pk <pe<hy) = O(x7)— D(x") (3)
ra tedr. By epaa
L,y
D (x) = 2
()= e Tax

Jlansac pynkuuscu 6yau6, OyHna

. k- p ky—
P bl g )
v npq vV npq

x muar (0 < x < 5) mycOar xuiiMatiaapy yuyn Jlannac
GOYHKUUACHHUHT KHAMAT/MapH KalBalu 2- uiOBafia KeNTHPHI-
rai. x >5 xuiimatmap yuyd @ (x)=0,5 ne6 oJmHAAHU.
(P (—x) = — D (x), sptu O (X) — TOK HyHKLMsL.)

Kyfuaary MacajlajlapHuHr eUHJHIUM OwiaH TaHHINaHIMK.

I-macagaa. KopxoHafia HIAG0 UYHK:PHIATAH. JETaJHUHD
ApoKcu3 6yamm axtamomi 0,005 ra Tenr. 10 000 Ta aeran-
ZaH u6OpaT NMapTHAfarM SPOKCH3 JeTaliap coHuHMur 40 Ta
6Vl 3XTUMOJIHHH TOIHHT.

£ . Macananunr maptura kypa n = 10 000;

k=40; p=0,005, ¢ =0,995.

n =10 000 erapiuua KarTa COH Oyaranu yuyn Myasp—
JlanaacHuur JoKal (GoPMyJacuaal (GoiialaHaMK3:
1

P, (k) = == ¢ (x),
vy npq
6y epra
b —
x ==L,
v npq .
X HMHI KMAMATHHH TONaMu3: .
o k=np_ _40—10000:0,005 10 1 42.

Jnpg _ y10000.0,005-0,905 7.05
356

www.ziyouz.com kutubxonasi



Wanpangan ¢ (—1,42) = ¢ (1,42) = 0,1456 um TOmamu3.
JleMak, u3naHa€rral SXTHMOJ:

Proan (40) = 75 -0,1456 = 0,0206.A

2-macana. Jdapcmk 200 000 nycxaaa 60cu6  unkapui-
raf. Japcankauar Gpak OY/aMil 3XTHMOJH 0,00005 ra Tewr.
ByTyH TMpaxia poca Gemita GpaK KHTOS OF/ul 3XTHMOMHHH

TOTHHF.

A. Ulaprra xkypa n =200 000, p= 0,00005, k=25,
1 COH KAaTT4a Ba p SXTHMOJN KHYHK, iy ca6abmi I[lyaccon
dopMyJlacuiaH (oHaalaHaMu3:

. Gy epaa k= np, A HHHT KUAMATHHY TONAMH3:
' L =200 000-0,00005 = 10.
Jlemak, H3/1aHaéTraH 3XTHMOJ:

Prooonn(5) = = e=10 = 1 .0,000045 = 0,0375. A

3-macaaa. TapakKkaqura OJIMHLAH NHUIAHHHT SPOKCH3
upkuin 3xTamMosn 0,2 ra Tedr. Tacoaupan omuuran 400 Ta
nwwiagan 70 Tagan 130 taraua spoxcu3 OYJMII  3X THMOJMHH

TOTHHT .
_ . Macana waprtura kypa:

p=0,2; ¢ =0,8; n=400; k, =70; &, = 130.

MyaBp—J-[al'lJIaCHl/IH l“. }{HTGI‘paJ‘I q)opMyJ]aC[/uIaH q)ol';];la.naﬂa]\dns:
Pk <p<ky) = (x")—P(x).

Ve
x’ Ba X” JlapHHHT KuHAMATJIapUHU TOMaMu3:

‘ky—n 70 — 400-0,2 10
xlz 1____p= ______:-—-—-:-—1,25,
v npq y 400-0,2-0.8 8
ko — —_ .
X' = e 130 — 400-0,2 — 55 = 6,25.

s npq Yy i00—0208 8
XKaxsangau Tonamus: )
® (—1,25) = — B (1,25) = — 0,39435,
@ (6,25) = 0,5, uyHku x > 5 ga P (x) = 0,5.
JleMak, u3JuHa8TraH 3XTUMOJ:

Pugy (70 < p < 130)= (6,25) 4- D (1,25) = 0,5 + 0,35435 =
: = 0,89435. A :

[J. 55. Xap 6up Tampudada A xojucamuur pyi Gepuim
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5X THMOJIH 0,2 ra Teur Gyuca, yHuur 400 Ta Taxpubagan 80
Tacmaa py# Cepuul SXTHMOJHMHI TOLHHL.

JKasob  Pan(80) = 0,04286.

56. Yrun 60sa TyFUIML 5XTHMOJIH 0,51 ra renr. Tyrun-
rau 100 yaxanaokuuur 50 Tack Yrun 60aa OYauil 35X THMOJM-
HHY TOMHMHF.

)Kaso6. Piw(50) = 0,04565.

57. Xap Oupuila A XOIHCAHMHT pYH OCpUILl 53X TUMOJIK

p=0,5 ra tesr’ 6yaran 10 000 Ta Taxpuba ¥TKa3uIAIH.
v LUqua Taxkpubafa A Xomuca py# OepPHUIMHHMHT 3HC KaTTa
9XTHMOJITM COHHHHHT 3XTHMOJIMHKH TOTHHT.

Kasob. Pmooo(SOOO) = 0,007978.

58. Mmuu aén 800 Ta ypuykKka XM3MaT Kypcaraiu. At
BaKT OpaumFHAa Xap Oup yp4yKAa [HCHPATIETraH HIHHHT
y3uwmm 3xtaMos 0,009 ra TeHr. Y 3WIHMWJIAPHUHT SHT Kar-
Ta 3XTUMOJITM COHMHU Ba Oy COHHMHT 3XTHMOJIMHH TOIMH.

JKasob. ky=14, Psyo(4) =0,1054.

59. Bup coaT daBOMiAA HCTaraH - AOOHEHTHHHI KOMMY Ta-
topra tenepon xwmur- axtumomt 0,01 ra reur. Tesedon
crarlutsick 300 aboneHTtra Xu3MaT Kuiaifd. bup coat masomu-
na 4 Ta aBGOHEHTHHHr TenehOoH KWHILl 3XTHMOJIMHH TOIMHT.

JXKasob. g (4) = 0,169,

60. Xap Oup OTANraH YKHHHT HHWOHTA TETHUI 3XTHMOJM

0,001 ra Tesr. Arap 5000 Ta YK otwiran Oyuca, Kamuaa 2
Ta YKHHHT HHILOHTa TerHil 3XTHMOJMHH TOTIHHI.

JKagob. Pswo (1 > 2) = 0,5536.

61. dPakyabTeT CTyACHTIAPHHUHT HMTHNOH KOMHCCHACHAaH
,4* Ba ,5" Oaxosap Owinan YT 3xtumosu 0,9 ra TeHr.
Tapakkamira ongurad 400 crygentaan 34 Ttamad 55 Taraua-
CH xey Gyamaranja Ourta cdaHman ,4 AaH macT 6aX0 OJMHLI
93 THMOJIUHY TONHHT.

. Kasob. Pao(34 < w < 55)=0,8351.

62. XoaucaHuar 2 100 Ta Gorauk OyaMaraH TaxpuOa-
JapHHHT Xap Oupuia py#i Gepuwr sxtuMosu 0,7 ra Tenr. Xo-
AMCAHUHI: a) kaMuaa 1470 mapra Ba KYmH Gmaﬂ 1500 map-
ta; 6) xamuaa 1470 mapra; B) kynu Guinan 146) mMapra py#
Oepiill 3XTUMOJIHHH TOIIHHT.

JKagob. a) P (1470 < p < 1500) =~ 0,4235;

6) Opglo() (}é70 <p <2100) = 0,5; B) Psioo <L 1460)~

-
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8-§. Myasp — Jlanaac MHTerpaj TeOpeMacCHHUHT TaTOUKH
®dapa3 kunaimk, Myasp — JlanjacHuHr HHTErpall TeOpeMa-

o m -
cugaryt Gapua wapriap Gaxapuiarad GYaCcHH. — HMCOMH 4ac-

TOTAHHHT Y3rapMac p 3XTHMOJHIAH YeTAlUHIIHAKAT a6CoMoT
xuiiMatH Gyinua aBBanfaH Oepwiran ¢ >0 CcOHAaH KaTTa
6VAMACTMK SXTHMOJIMHH TOMHIL MACATACHHH KYPIfmmK. Yw Oy
m \ /" n m—np )
P2 —p|<ej=Pi—c) fo <= /7
w PSS VireS T <V
TeHTIMKHKM 3bTHOOPra oJcak, Myasp — JlanmacHuHr uHTerpan
TeopeMacura Kypa Ky#Hujaarura sra OynaMu3:
lim p{lL"_ —p| <=2 lim q)(é ‘/i)zl
ns % n Pl < n—»» - prq )
By Mynocabar Depuyanu cxemacH yuyH Kamma COHAGP
xouynu éxu Bepuyaan meopemacu neinmam. Depayn
TeopeMacH XTHMOJLIID HA3apUACHHMHT aCOCHH TeOopeMalapH-
ZaH xucobaann6, Gy TeopeMa €paaMHia KYNCHHA auasuil
Macanajgap Xal KWIHHaAH.

yupeit KiuaHoG, ‘% — pl < & TEHICHIMKHMAT PY# GCepuun

n
sxTUMOJH Takpuban Jlanaac pyHKUMACHHHHT X = ¢ Vﬁ HY K-
TaJlarH KHAMATHHHHI MKKWIAHTAHHCA TEHD 3JKaH:
) m ( n
_— el = 20 (e S =,
PiT —r <d =20l ) )
KyiuIary MacalalapHHHT euuaHiii OWIiH  TaHHWAlIHK.
l-macana. Taxkpuba TaHra Tawaammgad a30par GyJcuH.

A — TalWiauraH TAHTaHHHT rep6JM TOMOHH OwlaH TyIUHW
xoaucach O6yscun. Tanrann 400 mapra Tawtanrawga A Xomi-

o 1 o
ca HucOuil yacToTacH HUHT ) 3XTHMOJAAH abcoToT KHH-

m
400
Mar 6yinua uernawuiwi 0,08 jgaH KuuMK OY/HII X THMOMUHK
TOMNHHT.

A. Macananudr waptura kypa n =400, p=g¢ = —;— .
e =0,08. ¥V xoJua loxopuaarn ¢opmyaara Kypa:

m 1 / 400 -
Pl — 7\ < 0,08} =~ 2 (0,08- l/ I) — 2D (3,2).
4

HKapsangad @ (3, 2) = 0;49931 Tonunanu.

Jlemax,

P{I;%O — %I < 0,08} 20,99862. A
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2-Macana. Kopaky/J TepHHHHI SIPOKCH3 YHKMIL 3XTH-
Medu p= 0,09 ra tesr 6¥acus. Heuta xopaxya ‘repu onnu-
ravjia KOp2KVJHMHT SPOKCH3 YMKHMII HHCOHH 4acTOTACHHMHL
0,09 sxTumonmaH ¢ephH abcoMcT KHAMATH xuxatugas 0,02
JeH KMuMK Oyumiu sxtumonn 0,962 ra tedr OGyiazu.
A. Weprra kjypa p=0,02; ¢ = 0,91; e = 0,02,
P{| % —0,09] < 0,02} = 0,9962.
By undonagas 7 vu Tomamu3. Myasp — JlansiacHHHT HHTe-
rpan ¢opmyJiacura Kypa

P{]—',’f- — 0,09 ’_< 0,02} = 20,02 l/m%,‘gf ~

= 20 (0,071 ¢ n)
6§arann yuyn, 20 (0,071 n) = 0,9982 éxu
® (0,071 n) =0,4981 6yaanu.

Kapsangan @ (2,9) = 0,498 sxauund TOnAMH3.

Jemaxk, 0,071!5 n=29; n=1664. 4

3-macana. ¥Ysapo OormMK OYJMarad TaxpuOGaapPHHHT
Xxep Oupuna A xomucauuur pyit Cepuwr 3xtHMo 0,25 ra
TeHr. 600 Ta Texpuba YTkasuwiranga 0,92 3xTuMon GHsaH
XO0lHca py# GepuilMHHHT HUCOME yaCTOTacH XOAMCA 3XTHMOJIH-

JaH KaHuaraua 4yeTJialMiIM MYyMKHH? ‘
" A. llaprra k¥ypa p=0,25; ¢ =0,75; n=600.

P{{Z—p|<e} =00

Byunen gyhugaruaapan é3a osamu3:

m / 600 \ .

Pl —025|<c)~20(s ) =092

éxn .
® (56,57 -¢) = 0,46.
Kansanpan @ (1,755) = 0,46 3KaHMHM TOMCAK,
56,57 -e = 1,755 Gyaanu.
Hemax, '
e=0,031. A

0. 63. ¥Y3apo Gormux Gyamaran 625 Ta TaKPHOGAHHHD
Xap Oupuga A xomucaHuHr pyH Gepuwr 3xTHmMoyn 0,8 ra
TeHT. XOAHMCAHMHT DYil GepHil HHCOHA 4YaCTOTACHHUHI YHHHT
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" 9XTHMOJHMAAd ueTJalUlHmK abcomicT Kuimatu Gj Huua 0,04
Jlad KaTTa GYJ/IMaC/HK 9XTHMOJIMHM TOTHHT.
m

XKaso6. P{|g— 08| < 0,04} ~0,0876.

64. Y3ipo Cormuk G¥aMaras T:XpuUGalepHHHF Xap GupH-
1a A xomucawuHr pyit Oepmw sxtumoms 0,5 ra Tenr. Xo-
ouca pyi Gepuul HHCOHH 4aCTOTACHHMHT YHHHI 3XTHMOJIMIAAH
yeThawMmy a6conoT Kufimatn G6yimua 0,02 man oprtug 6yi-
macaurueuer 0,7698 3XTUMOT GHIAH KYTHII MYMKHH OYJHLIK
YuyH HeuTa Taxpuba YTKasHIl Kepak?

XKasob. n = 900.

65. YiuH cokkacuHH yuweGy

LA %[ < 0,01
TEHICHANMMKHUHT 3XTHMOJH  KépPaMa-Kapiid TeHI CH3JMKHUHT
3% THMOJIMAAH KHYMK OYJIM2CIUrH yuyH Heya MapTa TallJaul
nosuM (Oy epia m VHUH COKKacMBH A MapTa TawJlaluja
fell OYyKO YHKHII COHH)?

Xaso6. n > 632.

66. Texuux kouTpon Gyaumu 900 Ta JHeTaJHMHI CTaH-
JapTra MyBOGHKAHIHHM TeKWHpand. J[lerajuuur cranfapira
myBoduy 6ymum axtuMoan 0,9 ra rtedr. lllynpait ¢ Myc6ar
COH TOTMHTKM, NETaJHHHT CTaHAapT OYJMIL 3XTUMOJH HUCOHH
YaCTOTACHHMHT YHHEr 3xXTuMoin 0,9 JaH ueTnaliyiIMHHHT
abcomoT KuiiMaTH € JaH KaTta OyaMacauruus 0,9544 sxTH-
MOJ1 6unaH KYTHII MYMKHH OYJICHH.

Xasob. ¢ = 0,02.

67. TexHuxk xoHTpon 6ysumu 475 Ta OYIOMHHHT SIPOKJIH-
THHH TeKIuupain. ByioMuuar 6pax 6y sxtaMosu 0,05 ra
TeHr. Texwupunrad GyioMaap opaciia OpakJapy COHH /72 HHHT
€tafurad uerapanapui 0,9426 3xTuMON GH/JIaH TOTIHHT.

JKaso6. 14 < m < 32.
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XI 505
TACOJUPUI MUKTOPJIAP

1- §. Juckper Ttacoaudvit MHKIOP XTHMOJJIAPHAHHHT
TAKCUMOT KOHYHHM. buHomuan sa [lyaccon Konyunapwu

Tacoouguir murdop ne6 aBBailaH HOMabIAyM OY./ra
Ba ONAMHAaH HHOGarra oMb GyaMafiiuraH Tacomuduii cabab -
Jgapra GorsMK Ofnran xaMAa CHHOB (Taxpu6i) HaTHXKiCHAa
MyMKHH OYarad KuiMaT/iapiaH OHMTTacHHH Kalya KH/IyBuH
MHUKAOpra afiTujaaju.

Tacoauduit MHKIOPIAPHHHT MKKH XWIHHH KYPiMhu3:

1) Juckper racoaudui MHKROP.

2) Y3nykcu3 TacoAuguii MHKZOP.

Tacopuduit MUKIOPHUHT KaOyJ KWiafuraH KuiMmaraapy
aN0XHA3-aT0XH1a O/MMHraH MHKAOPJAapAiH (MacanaH, 6yTyH Ba
paluHOHAN COHJapHaH) uOOpaT OyJca, y AMCKPeT Tacoaupuit
MHKIOP Aeiunaly.

Arap Ttacorupui mMukaop (@; b) éxu ( —oco; + o) opanx -
Hard HXTHEPHA KHAMaTHH Kabysad KWia onca, yV Y3AVKCU3
Jlefiunaiy. \ A

Tacomuuit Muxaopaapud X, Y, Z xappaapu Guiau, yaap-
HHHT KaOysn KWIaQMraH KHAvaT/IapuHu Xx, y, 2 jgap Ouian
Genrunaiivu3. Macanan, X Tacoaupuit MHKAOP 5 Ta KHHMaTHH
KaOya kuaanu Aedmnca, OYHH X, X;, X, X; X5 Kabd &3a-
MH3. ABBan IHCKPeT Tacoiupuil MHKIOPaAap yCTHA3Z TYXTab
yTamus.

Juckper Ttacoaubuii - MUKAOP Gepujran OYJIHUIK Y4yH
YHUHT KaOy/n KHaaaurad KuiiMatiapu Ba Gy KuilMatmapHu
KaOyJ KMIHI 3XTHMOMIAPH KYPCATHIHMIUH Kepak. Jluckper
TaCoNMPUH MUKIOPHHHT MAKCUMOM KOHYHU 1ed TacoaupHi
MHKIOP Kabyn KHnaguraH KHAMatiap OWIaH YJapHHHT 3XTH-
MOJIIapH OPACHAarH YPHaTHATAH MOCIHKKA aliTHaand. MacanaH,
n Ta KHiMar KaOyJ KHAYBUH TacOXUDHH MUKIOPHHHT TaKCH-
MOT KOHYHHHH KyHuiarudya €3Hil MYMKHH:

X lx,,le...lx,,

Plpllpzl-..lpn
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6y epra P{x=x;)=p; Ba p+p,+ ...+ pa=1. Tak-
CHMOT KOHYHHHHHT TPaQurd marxcumom Kynbypiazi Ieiu-
aagu. By rpaduxnu sicawr yuya M (xq, py), My(xy, po), - . .,
Mu(Xn, Pn) HYKTaJap TYFPH OypuakJH KOODAMHATA/IED CHC-
TemacHAa sicanalyd Ba yJjcp TYFPH YHM3HK KecMaJapu OwjaH
Ty TAUITHPHiaAK. JIHCKpeT Tacoiuduil MHKIOPHUHT Gab3H Tak-
CHMOT KOHYHJIaDHHH KeJiTHPaMH3.

a) bBuHoMHan TaKCHMOT KOHYHH. bus roKopuia
xap O6up CcHHOBAa A ~ XOAHC4HMHT p)_u Oepyul  3XTHMOJH
P(A)=p Ba pyii Gepmacaux sxTumonn P(A) = g = 1 — p 6ya-
ca, 7 Ta 3pKaM cuHoBZa A XOIMCAHHHT POfMa-poca X MapTa
pyit Gepuin axtumoau P, (k) Bepruynnu dopmyJsack €pramuia
TONWIMUIMHE KYpPraH 3AuK. A XOJHCaHMHT 7 Ta 3PKJH CHHOB-
Ja pyi Gepuiusiap cond X AMCKPET Tacomupuil MuKAOP 6Fu0,
YHHHD KaOyJ KWIHIIM MYMKMH Gyaran kuiimataapu O, 1, 2,
3, ..., n 6yaanu.

Arap X racomrduit muxnop 0, 1, 2, ..., n KuAMaTJapHH

PuAX =k} = Ciptgrt k=0, n 1
3XTHMOA OunmaH Kabys kwica, Oy Tacoaupuii MHKAOP OUHO-
muaa maxkcumomeza gza neiunagn. DBuHOMHaa TaKCHMOTHH
KyHHaaru xaiBaj KyPHHHIIMJA €3HUI MYMKHH!

x o] 1 | 2 | ] e l'n
P | q" C;,pq"‘1 \C?,p‘é’q"“2 Cﬁpkq""kl... |p"

6) Myaccor Takcumor KoHyHH Arap X Taco-
avguit Mukzop 0, 1, 2, ... KuilvatnapaH H|X =R} =
k

= —;— ~ > 0 sxTumonsiap Owian KaGya Kuiaca, X Taco-

Iubuit MUKLOP [1yaccon maxcumomuza sra fednnam. [Tyac-
COH TaKCHMOTH XXallBaJIM KYyHHAAruuamup:

X | o 1] 2 | 3 |
oy
P e | re=r | 2 e Me
, a 3]

Bab3an [lyaccoH TakcMMOTHHH KaM py# OepaiuraH XO.1HM-
canap TAKCHMOTH XaM Jefiwiaid. Dy TaxCHMOT KOHyHHAaH p
eTapad KHYHK Ba 7 etapau xaTra 6yimub, A = np=const< 10

. O¥oranja ¢oiifananuil Makcaira MyBOGUK.

1- Mucos. Z2KurraH XeD OHP UMPHTHMHT YHHO YHKHIU
sxTumonn 0,8 ra tenr GyJca, SKWAraH 3 Ta YHTUTAaH YHHO
YHKHILJIED COHMHMHT TAKCHMOT KOHYHHHH TY3HHT.
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A Oxuarad xap GUp UHCHT YHHD UHXHUM X314, YHHD
YHKMACAHIH XaM MyMKHH Gy.araHn ca0ad5ad 3xu1rad 3 Ta
YHrMTAaH YHHOG uHKHmIJap coHH X OHHOMHAA TAK CHMOTra
sra GyJaraH TacofHpuii MUKAOp 6ynand. TacoXubuit MHKIOp
X uuHr KaGya KunajuraH guifivariapd x,=0; x,=1, X;=2,
x, =3 6ymm6, Oy KuiAMaTaapau KaOyJ KHIUU 3XTHMOIapy-
HH Bepuynm ¢opPMyaacH épaamuia ToNavus:
n=3 p=08 ¢=02 k=0,1, 2, 3 6yarauu yuys:

Py(X = 0) = C3p°%g* = (0,8)°+(0,2)° = (0,2)* = 0,008,
Py X = 1) = Cjipq* = 3-(0,8)-(0,2)* = 0,096,

Py(X = 2) = Cip’q = 3-(0,8)*+(0,2) = 0,384,

Py(X = 8) = Cp’q° = (0,8 (0,2)° = (0,8)* = 0,512.

Jevak, 3kuarad 3 ta YMTHTAQH YHAO UHKHIIIapH cOHH X
TacOAHPHIA MHKIOPHUHT TaKCHMOT KOHYHH KyHugaruua 6ynanu:

X’OI-I,QlS

P\ 0, 008 | 0,096 l 0,384 | 0,512

Texkmupui:

4
¥ p,=0,008 + 0,096 + 0,384 + 0,512 = 1. A
i=1

2-mucoa. Jlamnouka 3asoauia 10000 rta namnouka
HIa6 yHKapHiarad. Xap KaicH NaMMOYKaHHAT Opak Oy il
sxTuMomH p = 0,0001 ra Tedr. DBy JaMnoukanap HuM.iaH
TaBaKKaJura 4 ta JaMTOuKa OJHHTaH. SIPOKCH3 JlaMIouKanap
COHHMHHHI TaKCHMOT KOHYHHHH E3HHT.

A. Jlamnoukanap COHH KarTa Ba 6pak OVJHIIl 3XTHMOJH
kHuuk Oyaranaurd yuyH [lyaccod c¢opmynacnian doiinana-
HHW Kynait. 2 = 10000, p = 0,000, h=n-p=1,k=0,1,
2, 3, 4 6yarann yuyn Ilyaccon dopumynacura acocad :

e
PY0) = —;

== e’l;
! -1
P()=—-=e}

P2 =2 =

e 1;

e
P4(3) =3

I

of — v —

1
P4(4) - ﬂe—l.
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JlemMak KapanaéTraH TaCOAM(HE MHKAOPHHHT TaKCHMOT

KOHYHH
xlo |t |

P \ P(0) | P1) ]P4(2) |P4(3) lP4(4)

e Xl0\1‘2

P e"l

«ypunna Oyand.

-1 1

By epaa e—l-}-e‘l—{——e '+ e—1+— e~ =~ 1, yyHkuy,
IOKOpHAa alTraHHMH3IACK, [lyaccon Q)opmynacu TaKpuoHit

dopmynanup. A

3- MucCOJ. JIUCKPeT TacoAudMH MUKIOP ywby TaKCHMOT

KOHYHH Ou/aH OepuiraH:

X\2‘4l5\6

p\ 0,3\ 0.1 \0,2 | 0,4

TakcumoT KynOypuarHHH siCaHr.

A. Tyrpu 6ypyax/ax KOOpAHHATa/1ap cHCTeMacHHUHT abc-
uuccanap Yxu 6yiinal X KHAMAT/IaDHH, OpAHHAaTanap VKU

6yitnab y~/iapra Moc p, KuiMar-
JapHu KYsiMu3. Xocun GyJaras
Mi(2; 0,3), My(4; 0,1), My(5;
0,2), M(6; 0,4) HYKTalapHu
fcafiMmu3. Dy HyKTa/lapHH CH-
HUK uu3HK OMJIaH TyTauITHPHO,
TAKCUMOT KYnOypuaruiu X0-
cun gunamus (11.1- uusma). A

0. 1. Oxuiran xap O6Hp
AaPaXTHUHT KYKapuil  3XTH-
Mosn 0,9 6yaca, skuiran 3 Ta
JdapaxTAaH KYyKapraujapy COHH-
HHHI TaKCUMOT KOHYHHHH TY-
3HHT,

XKaegob.

X’0|l |‘2'|3l

P |0,001 \ 0,027 | 0,243 \0,729 l
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2, OTWIraH YKHHHT HHLIOHTA TETHII 3XTHMOJH 0,6 ra
teur. OTwiran 4 Ta YKNaH HUILIOHra Tyl COHUHMHT TaK-
CHMOT KOHYHHMHH TYy3HHI, :

JKasob.
X'|0‘1‘2|\3|4|

P ‘0,0256 ’0,1536 | 0,3456 l 0,3456 | 0,1296

3. Taura MKKH MapTa Taiuladad. ['epdad TOMOH Ty M
COHMHH OGuaaupyBuHM X TacOAHpHA MHKAOPHHHF TaKCHMOT
KOHYHHHH TY3HHT.

Kasob.

X \ 0 \ 1 ‘ 2
P lo,25 \ 05 |0,25

4. Slmuxaara 100 Ta Aetatuudr 10 TacH spoxcu3. Tasak-
Kalura OJMHraH 2 Ta JeTaniaH sIPOKCH3 OY.JHil COHHHMHT
TAKCHMOT KOHYHMHH Ty3MHT Ba rpaburuHu siCahr. :

Ck C2—k
Kypcarma. P (X = R) = -—12‘790— dopMyajian GoiataHUHT .
100
Jasob. '
X ‘ 0 | 1 l 2

I3 |0,8091 \ 0,1818 |o,0091

5. Xap Oup Tyn FY¥3aHMHI BWIbT Kacalura 4Ya/lHHUII
sxtaMoi 0,001 6YJca, TaBakkamura ommurad 2000 Tyn
Fy3allaH BWAbT Kacaura Ya/luHr aHJIapH COHUHHMHI TaKCHMOT
KOHYHHHH TY3HHT. o

Kypcarma. Ilyaccon TakcumOTHIaH (OHAANAHHHT.

X|°‘1|2‘3""

1 2 2 4
Pl — = =
\ P e | e | 3e
2- §. Jluckpet Tacoauduii MHKAOPHHHT COHJH
XapaKTepuCTHKaJlapH

Busra X AuMCKpeT Tacoiuduii MHKAOP ywlOy TaKCHMOT '
KOHYHH OunaH Gepunran GYJCHH: )

Xlx,lxgl...lx,,

Y24

P1 | P l---lpn
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JlMCKpeT Tacomubuii MUKAODHUHT Mamemamur Kymuauwy
Ze6, yHUHP Gapua KaGys KWIHIIH MYMKHH Gysirad Kuimar-
JIaDHHUHT  MOC 3XTHMOJVIapHra KYnailTMalapH HAFHHAHCHTA
aHTHNaan Ba KyHularnua GesirwiaHaju:

MX) =20+ %P3+ - oo+ Xnpa= Dxp,
. i=1

Oy epla Xy, Xy, ..., X, — TacoaudHi MUK 0P X HUHT Kabya
KWIHWH MyMKHH OYJIran KufiMa™IapH, py, P, . .., Pn— MOC
paBuwada Oy MHKAOP/IapHH KabyJsl KHIHII 3XTHMOJ/IapH. Taco-
AupHil MUKJIOPHHHT MaTeMaTHK KyTHIMIIHHA 5ab3aH TaCoaH-
$uit MUKIOPHHHT Ypma4a Kuimamu XaM Jedustand,
aTeMAaTHK KYTHJIUW HUHT XocCCanapu

1. ¥3rapmac MuknopuunHr maremaruk KYTWIHIIH yHUHT

y3ura tenr: M(C) = C.

2. Y3rapmac KynaliTyBuMHM MaTemaTHK KyTHIHW Oe/IrHCH
OJIIUra YMKAPHIL MYMKHH:

M(CX) = CM(X).

3. Taconuguit MHKAODJap anrebpauk HUFHHIHCHHHHT MaTe-
MaTHK KYTHIMIUH WY  TacORHGHii MHKAOPAAp MaTeMaTHK
KY THIHITADUHUET anreOpauk HUFHHINCHN A TeHT:

M(X + Y)=M(X)+ M(Y).
4. ¥3apo spkum TaCOMM(pHU MHKIOPIAp KYNaTMaCHHHHT

MaTEMaTHK KyTHIHIIM YJaPHHHT MaTeMaTHK Ky THJHILTAPH-
HUHT KYnafiTMacHra Tesr:

i M(XY)= M(X)-M(Y).
5. Xap GHp CHHOBIA P 3XTHMON GuiaH coaup Gysaauran
A XOLHCAHHHT 7 Ta GOFJIHK GyJiMaran Taxpubaga comup
OVauuiap coun X— AHCKPET TaCORH(pHA MHKAOP GYJIHG, YHUHHT
MeaTeMatnk KyTHAHIWH M(X) = n.p ra tenr.
Juckper TacoAnHi MUKJIOPHHET ducnepcusicu 1e6 Taco -

JAHQHI MUKAOD GHJIaH YHHHT MaTeMaTHK KYTHIHWHA afiHPMacH
KBAADLTUHUHI MATEMATHK KYTHJHIIMCA alTWIald Ba y Ky#u-

Azruya GenrulaHanu:
D(X) = M[X — M(X)]3.

Arep T&COAR(UA MHKIOPHHET TaKCHMOT KOHYHH MabJyMm
6 §aca, yHHHT AucnepcusicH :
n
D(X) = F[x,— M(X)]*p,
i=1
Ta TeHr GyJaand.
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Jucnepenstad Kyidlard ¢opvy.aa €plivdia Xxulo0aaw
MYMKHH:

D(X) = M(X?) — [M(X)]".

JlucniepcHst Tacopuduii MHKJOPHHHT MaTeMATHK KyTHIAIIH
atpoduia KaH4amlHK counnul (Tap{aaud) KOWMIUIraHIurHHA
XapakTepaaiay.

JlucnepcHsdHHHT XoccCanapH

1. ¥3rapMaCc MHKIODHHHAT JMCTMEPIMACH HOMIra TEHT:

D(C)y=0.

2. V3rapvac KynaiTyBuHiH AMCUEPZHA GeJIrHIM OMTHra
KBajipaTra KyTapu0 4HKapHUI MYMKHH:

© D(CX) = CD(X).

3. Uxkura GOFMMK GY/AMaran TacORH(pUA MUKIODJap anre-
6paHK BMEWHMCHHMHT JMCUCPCHSCH yJIAPHHMHT AMCnepliiiapi
HUFHHJKCHra TEHT:

D(X £ Y)=D(X) + DY).

4. Arap A xonuca n Ta GORMK OFavarad TaXpid3aHUHT
xap Oupuia p 3XTUMON Gutan pyit Oepca, pyi Ozpawnap
coun X HHHI JHCNEPCHACH

Dx = npq
ra Teur Oy.JaiH.

JluckpeT TacoupHd MUKIOPHHHT ypTauya KBIAPITHK HeT-
JAaHdWK Je6 YHEHT JHCMepIHACHA2H OJIMHraH KBIAPAT MIAU3ra
aiTHIadH: .

o(X) =V D(X).

1- MucoJ. TaKCHMOT KOHYHYM OHlaH OepuiraH Kyadaird

TacoAudHUil MHKIOPHHHT MaTeMaTHK KyTHTHLIMHN TOTHHL:

x| 12 | 14[18~| 2 | 27
Pl 0,4 | 0,3 | 0,1 | 0,1] 0,1
A. M(X)=xp+ XoP2+ . .-+ XnPn
¢opvyJanan oilallanaMH3.
M(X)=12-04 + 14.0,3 - 18-0,1 + 24-0,1 +
+927-0,1 =48+42+18+24+27= 159. A
92- mucoda. X Tacopupuii MHKIOPHHHT TAKCHMOT KOHY HH
Kyfiufaryya GepuiraH: . ‘

Xl10112\20l25|30

a)

P| O,Il 02| 01| 0,2\ 0,4
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X’30l40"50160l70

6)

P| 05| 0,1 0,2 | 01| o1

Taconuduit MHKIOPHMHT MaTeMaTHK KYTHAHIIHHH, AHCIED-
CHSICHHH, YpTaua KBa/1paTHK 4YeTJaHMLIMHH TOTHHI.
A. 2) MaTeMaTMK KYyTWIHW Tabpuura Kypa:

M(X) = 10-0,1 + 12:0,2 - 20-0,1 -~ 25-0,2 4-30-0,4 =
214924 1245+ 12=224

Jucnepcusiciu xucobmaill yuyH D(X)=M(X?) — [M(X)]*
dopvyiaziat ¢oiinananamu3. ByHMHT yuyH X? HHHT TaKCHMOT
 KOHYHHHH TY3HO YHKaMH3:

xz] 100[ 144| 400| 625‘ 900

P' o,1l 0,2[ 0,1] 0,2‘ 0,3

M(X?) Hu XuCOOJAiMHU3:
M(X? = 100-0,1 4- 144-0,2 -+ 400-0,1 +625-0,2 + 900X
0,4 = 10 4+ 28,8 40 -- 125 + 360 = 563,8.
D (X)= M(X?») — [MX)]* = 563,8 — (22,4)* = 62,04.
Ilemak, D(X) = 62,04. Vpraua KpaipaTHK  YeTJIaHHLIHK
TONIaMH3:

o(X) = D(X) =1 62,04 =7,9,1:9(X)= 7.9
6) Maremartik KyTHJIHLIMHA OKOPHIArH kabu Tonamvu3;
M(X) = 30-0,5+40-0,1 +50-0,2 + 60-0,1 +70-0,1 =
= 1544+ 10+ 6+ 7 =42 M(X) =42,
Jwucnepcusanu
D(X)=3 (x;—M(X))*- P; dopymynalad ¢oit1anannb Tona=
mu3. Bynusr yuyH [X —M (X)]? HuHT TaKCHMOT KOHYHHHH
Ty3aMH3:
[X—M(X)P‘ 144 ‘ 4 l 64 I 324 l 784

P \ 0,5 | 01| 0,2\ 01| 0.1

< 144 = (30 — 42)?, 4 =(40—42)" B2 X. K. <
D (X)=M[X—M(X)]*= 144-0,5 +-4-0,1 + 64-0,2 + 324X
%0,1+-784-0,1 =72+ 0,4 + 12,8 + 39,4 - 78,4 = 196,0.
D(X) = 196.
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Vpraua KBajpaTHK ueraaHHuI:
o(X) ~i 196 ~ 14,
o(x) ~14. A

3-mMucoa. Arap X Ba YV TacoAu(Hi MMKIOPJAPHHHT

MareMaTuk Ky THHUI2PH Mabaym: M(X)=3, M(Y)=5 6y.ca,
a) Z=2X+43Y; 6) Z=3X—VY

TaCOAM(pUA MHKAOPJAPHHHT MaTeMaTHK KYTH/IMIIJIADUHH TO-
mmrL.\. MaremaTuk Ky THIHIHKHT XOCCaJlapHaaH ¢doiinanaHamu3
{anre6pavK HAMFHHAMHMHT MaTeéMaTHK KYTHJIHIIH MAaTeMAaTHK

KyTUNHWIJIAP anreGpauk HUFHHAMCHrA TeHT; y3rapsmac kymnai-

TYBUMHH  MaTeMATHK KYTHAMW CeNTMCH OMAMra  YHKapuul
MYMKHH):

a) M(Z) = M@X + 3Y) = M2X) + M3Y) = 2M(X) +
+ 3M(Y)=2.3+3.5=21; M(Z) =2l

6) M(Z) = M(BX — Y) = 3M(X) — M(Y) = 3-3—5 = 4;
MZ)y=4. A , .

4-mucon Bormuy Gyavaran (3pxsm)- X Ba Y Taconu-
Uil MHAKAOPAAPHUHT TAKCHMOT KOHYHJs1apH OepHJIraH:

X I—IIO | 1 v | o B 2 |3
P ’mﬂ(mlms p]qq<m]oslm4

LZ=X-+VYBaZ=XY TaCOAUDHA MHKIOPIapHUKET TaK-
CHMOT KOHYHJIapUHH Ty3uHr Ba M(Z) = M(X - Yy = M(X)+
+M(Y) Ba M(Z) = M(XV) = M(X)- M(Y) sxauaurunu Tek-
LIHPHHT . _ C

A.ABgan Z=X+ Y TaCOAH(HA MHKIOPHUHT TaKCHMOT
KOHYHHHH Ty3aMH3.

Bynunr yuyw X 4 ¥V wunr MYMKHH G§J/rad KuitvarJapu-
HH Ba yJAPHH KaGyJl KMJMII 3XTHMOJVIAPHHH TONAMU3:

4=*HW;%=—HJ;%=—HQ;4=—H4;
Z,=040; 2=0+1; 2z, =042 2y=0-3:

2y =14 0; Ryp=1--1; Zy=1-+2; 2 =14 3.

L=X+Y Tacoupuli MHKAOPHRHT 2, = X; -+ y; KuiimatHu
KabyJl KMJHIL 3XTHMOJH MOC PaBHWINA X; Ba y; wu KaGy.
KUMKW SXTHMOJIIAPHHHHT KYNaiTMackra Temr. Macanan:
Plas=—l4 9 =Px=—1m y=9=pr=_px
XP(y=21=02.03= 0,06.
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Z=X4Y |-1| 0| 1 2 | of 1] 2] 3] 1| 2| 3 '
P, = P,,-Pylo,02[0,04lo,os|o,08|o,03[0,06'0,09[0, 12|0, 0| 0, 1)o, 15[0, 20

€KH

Z=X+Y|—1|0|1 1213|4

P, |0,02]0,07]0,17 ] 0,27 ] 0,27 | 0,20

P, =0,02+ 0,07 + 0,17 + 0,27 + 0,20 = 1.
M(X + Y) Hn xuco6maitMus: "
M(X+Y)=—1.0,02+ 00,07 + 1-0,17 + 2-0,27 4
+3.0,27 +4-0,20 = —0,02+0,17 + 0,54 +40,81-1-0,80=2,3.
M(X) Ba M(Y) napHu anoxuia-aloxuia XucoOJ/aiMus:
M(X)=1.0,2+0:0,3+1.0,5 =—0,2 0,6 =0,3;
M(Y)=0-0,1-1-0,2+2-0,3+ 3-0,4 = 0,2+ 0,6 +
+1,2=2;

M(X)+- M(Y)=0,3-+2=23.

Jewvak,

M(X + Y)= M(X)+ M(Y) tenraux Oaxapujaiy.
Z = XY HMHT TaKcHMOT KOHYHHHU Ty3aMu3. DYHHHr yuyH
I0KOpH1ard Kabu MyJoxasa IOPUTaMM3: : -
2y =(=1)0; z,=(=1)1; zz=(=1)2 2,=(=1):3;
25, =0-0; 2 =0-1; z;=0-2; 23 =0-3;
2y =1-0; Zp=1-1; 2y =12 2, =1-3.
TakcuMOT KOHYHH Ky#uiaruua upojanaHajn:
Z=xy | o|—1|—2|—3| o] o of of of 1| 2| 3

P, =P,P, |o,02|o,04[3,06[~.),08|0,03|0,06|0,09|o, 12[0,05];0, 1 |0, 15[ 0,2

Taconupuii MHKIOPAAP KYnaHTMaCHHUHT KaOyJs KHAIraH
KMAMATAAPUHY YMYMJAIWTHPHO KYHuAarMHH XOCHJ KHJAMH3:

zZ=xv|-3 | -2 !;1 ENENERE
P, |0,08]0,06!0,04'0,37!0,10'0,15‘0,20

DHAM MaTeMaTHK kytamiin M(Z) aa XHCOOJaiMu3:
MZ = M(XY)=(—3)-0,08 + (—2)-0,06 +(—1)-0,04 +
+1.0,10 + 2-0,15 + 3-0,20 = —0,24 — 0,12 — 0,04 +
+ 0,1 4 0,30 4 0,60 = 0,6; nemaxk, .

M(Z)=0,6.
24 371
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IOKopuzaru xucob/aarlaapaan: :
M(X)-M(Y)=10,3-2=0,6 Ba M(XY) = 0,6.

Jlemak,

M(XY)= M(X)-M(Y) TeHrsux ¥pHHIHAHD.

5- MHCOJ. JIMCKPeT Tacoaupuit MHUKAOPHHHI KalGyJs KH-
JMIDM MyMKHH Oyaran xuilmariapp x; =1, X, = 2, X3 =3
xamta M(X) = 2,3; M(X*) =5,9 nap Gepusrad. X MHKAOD
Xy, Xy, Xs KMAMAT/IaPHH KauZall 3xTuMossap OusaH Kalysn
KHJIHIIUHH TOTMHT .

A. X xabyn guaHiud MyMKHH Oyarad Gapua KuidMat-
JIaDHHHT  3XTAMOJUIADH HUFHAZHCH py + p, +- py = 1. Oulu
M(X) Ba M(X?) uuHr Tabpudura acocad Ky#mjiarura sramus:

M(X) = x,p, + Xup, + X3P, Oy epAaH
o 23=1:p, +2-p, + 3p,.
M(X?) = x2.p, + x}-p, + xIp;, Oy ephaH
59=1.p +4:p,+9ps

P, Ps, P; Napra HACOAT4H YU HOMIBITyMJH ydTa Tedr-

JaMa CHCTeMaCHHH XOCH/I KUTAMM3:
pl + p2 + pé = 1) ,
Py + 2p, + 3p; = 2,3,
py -+ 4p. + 9p; = 5,9.
By cucremany euub,
p=02 p,=03; p;=05

JIaDHU TOMAaMH3. A

6- Mucoa. Xap 6up cusoBaa A xoadca 0,7 3XTHMOJ
Ouian pyi Gepca, 10 Ta 3pk/H cuHOBAa Oy XOJHCAHHHT DYl
Gepuiliap COHHHHHT MaTeMaTHK KYyTH/HLWHHH TOMHHT.

/\. Macana wapruara K¥pa XOAHCAHUHT PYH OepHiu 3XTH-
mosu p = 0,7 ra tedr, Taxpubanap coud n# = 10. Pyii Ge-
puIL/lap CcOHMHH X J€CaK, YHHHT MaTeMaTHK Ky TH/HILIH
M(X) = n-p popmyJaara acocad (XI- 606, 2- § naru 5-xocca)
KyHuparuua OY/laiu:

MX)=10.07=7. MX)=7. A

0. X Tacofudufl MHKIOPHHHT TaKCHMOT KOHYHJapd Oe-
pwIran. YHUHT MaTeMaTHK KYTH/IMIUM, JMCHepPIHACH, ¥pTa

KBaJAPaTHK YeTJIAaHHIIHHH TOTMHHT.

X|8 |12|13.|24l33| Xasob.

6. . M(X) = 16,8,
p |03 o1 | 03] 02 [ 01| DEX) = 58,56,
o(X) ~7,65.
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7.

10.

11.

12.

13.

Xl2ll25l32l40l50

r | 01|02 | 03| 02] 02

x\ | 10,2 | 12,4 | 16,5 | 181 | 20
p |02 |o2 |04 o1 | o
X]12|16!21|26 30
p | 02 | 0,1! o,4| 0,2] 0,1
x | 120 | 135 | 150 | 180 | 185
p | oa | o2 | 04 | 02 | o1

x |15 | 135 | 15,0 [ 175 | 18,0

P

X

| o1 05| 02 | 01 o1

| 46| 62| 68| 72| 84

P

X

] 0,3‘ o,3| 0.1 i 02

« 0,1

| 1,4 | 2.2 | 35 l 4,1 | 5,2

p |03 lo,z | 03 ]0,1 | o

JKaso6.
. M(X) = 34,7,
D(X) = 227,79,
o(X) = 15,09.
JKasob.
. M(X)=14,93,
D(X) = 10,32,

a(X) =~ 3,21.
JKasob.

. M(X) = 20,6,

D(X) = 31,64,

o(X)~5,63.
JKasoéb.

. M(X)=15,36,

D(X) = 4,25,

a(X) = 2,06.
JKasob.

. M(X)=14,45,
D(X) = 3,58,
o(X) = 1,89.
XKasoé.

. M(X) = 6,20,
D(X) ~ 1,49,
o(X)=1,22. "
JKaso6.

. M(X)=2,84,
D(X) = 1,55,
o(X)~ 1,25.

14. Mxkura Tacoamuii MHKJOPHHHT TaKCHMOT KOHYHJapH

Gepuiiran:

Xl4|6|10|15|20

p |0 o6 |02 [os |0

Yll2l10|8l25

P [0,2 lo,l |0,3 | 0.4

X + Y AMFHHAMHMHT TaKCHUMOT KOHYHHHH Ty3uHr. X, Y Ba
X 4- Y MHKHOP/IaPHUHT JHCTIEPCHACHHH TOIHHT.
Kaso6. D(X) = 25,55; D(Y¥) = 58,36; D(X+Y)=83,91.
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15. X Ba Y Tacoauduii MUXAOPIAPHUHT TAKCHMOT KOHYHH
GepUraH:

X\-10i20\3o' Y‘GISI

p|oz| 03] os p|0,4l0,6l
X — Y aBupManuRr TakcuvoT KouyHuHH Tysuur. D(X), D(Y)
D(X — Y) napHH TONMHT.
Hasob. D(X) = 61; D(Y) = 0,96;
D(X — Y) = 61,96.
16. -X Ba Y Tacoiupuii MHKAOPJIADHHHT TAKCHMOT KOHYHH
Oepu/irad: '

X‘18\24i30‘1 )f|20|26

p | o2 | 07 lo,x P |o,9 |o,1

X+Y

HUHT TAKCHMOT KOHYHHHH Ty3udr Xamaa D(X), D(Y),

D (X; Y) JIAPHH TOTHHT.
JKaso6. D(X)=10,44; D(Y)=3.24; D (25 Y): 3,42.

17. T'pynnaga Jotepesi YHWHM TAWKWA STH/IAM. BHPHHUMCH
20 cym, uxkkuHuncH 30 cyM GFJaran HKKHTA IOTYK TafiMH/IaH-
an. Crynest xap Aowacu 1 cymian Gysran 50 Ta OuneriaH
Gurtacuun cote6 oafu. CTyIeHTra YHKafurad cod IOTYKHHHT
TAKCHMOT KOHYHMHM TY3WHT Ba YHHHI MarTeMaTHK KYTHJH-
LIMHH TOTIHHT.

st ()1 | 0 |

P (sxtuMo1) l 096 | 002 l 0,02
M(X)=0.
18. Mypakka6 ac606/apHH TEKIUMDHIL HaTHXacH1a ypTaya
50 Ta ac606maH 10 TacH HYKCOH/IM 5KaHU aHUKJaHmM. Tasak-
Kanura OMMHraH 6 Ta ac6006HaH HYKCOHCH3 GyiraH/IpH COHM-
HHHT TAKCUMOT KOHYHHHM TY3MHF. YHHHI MareéMarTHK KYTH-
JHUIIM, KACMEPCHACHHE TOTIHHT.
JKasob.
x o |1 | 2 | 8 |4 |5 |6
P |ooo01 |0.0015 | 00154 | 00819 | 0,2458 | 03032 |0.2621
M(x)=4,80.

K¥pcarma. P, (k) uu Bepuynan ¢opmyiacu €plaMuia TOIMUHF,
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19. Humwonra kaparz yx y3u/au. Y kuuur uuwonra Terum

3XTAMOMU 3 HH[HOHF&Y TEruil COHUHHHI  JAMCNEPCHSICHHI

TOTHHT.
XKasob. D(X)= 2

20. QaxyJapTer CTylleHTJIdeHHHI‘ (anJIapHH Y 3J1a1l THPHII
kypcatknun 90% . Tapakkamira 40 Ta CTYHeHT aXKpaTWH.
Ulynap opacuaa danlapHd Y3JaiiTHPyBYH CTYAEHT/IAD COHH-
HHHI MaTeMaTHK KYTW/IMIUW Ba JIHCNEPCHSICHHH TOMUHI,

XKaso6. M(X) = 36, D(X) = 3,6.

21. n Ta YHMH COKKacH TallJaHaid. XamMMa €KJaipia uH-
KaJliral O4YKOJIap HHFMHAMCHHHHI MA&TeMaTHK KYTHIHIIHHH
TOTHHT. -

JKaso6. M(X) = %n. _

Kypcarma, X=X,+X,+ . -+ Xn — Oapua ég -
JaPAa YMKaJMraH OuKoJap uummmcu M(X;) = M(X,) =
= M(X.) sxanaurugan QoiifiaNaHuHr.
22 I[Tyaccon xouynu 6yinya TaKcumJaHrad X Tacomubuis
MHKAOPHHHI MaTeMaTHK KYTWIHILMHH Ba JUCNEPCUACHHH
TOIHHT. -

JKasob. M(X)="h. D(X) =k

l!

" N\ M \ AR o2
Kypcatma. 3 - =6, MX) = \ k=

k~0 k=0
3KaHMUrHAaH GHoNLaNTaHUHT .

23. A xoaucaHuHT Xap OUp CHHOBJA PYil GepHiu 3XTUMOJIHK
0,4 ra Ttenur. X AHCKpeT TacOAUDHH MHKIOP — A XONUCAHMHT
10 Ta 3pk/¥ cHHOBAA PYit OepHill COHMHHHL JAUCMEPCHACHHH
TOIHHT .

JKaso6. D(X) = 2,4.

3- §. Karra coHnap KOHyHH

Yeb6uwer TeHrcusauru. X Tacogudpuit MHK 10 PHUHT
Y3 MaTeMaTHK KyTHIMIIMAGH 4YeTJIaHHLWIMHHHT a0CoMIOT KHH-
Mar OyfiMua ¢ MycOaT COHZAH KHUHK OYJIHW  3XTAMOJH

[ D(X)
AaH KHYHK 3Mac, sIbHH:
PYX— M(X) | <2} > 1 — 22,
[
L{e61uue13 TeopeMmacH. X, X,, ..., Xp—ocygpm-
chygﬁmu Ounran 3pxkaw macoduguii.  muxdopaap 6y.2ub,
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yaaprune ducnepcusrapi 6up xua yeapnac C cox buran

" ‘mexuc weeapasanzan 6yaca: DX,)<C, DX,) <C, ...,
D(X,) < C,y x0ada xap xanoai mycoam e cOH y4yH

Kyliuoazi menzAuK Ypuran 6§aadi. v

n- o

n n

lim P{L AN _

X — = IM(X) <e}=1.
i=1 i==1

UeGuiieB TeOPEMACH IOKOPHATH DIAPT/IZPHH KaHOAT/IaHTHPYB-

UM TaCOAMGPMH MHKJAOPIADHHHT YpTa apHQMETHCH YJIaPHHHT

MaTeMaTHK KYTHAHWHra p 3XTEMOA OYinya sKMHIaULIHHA

Kypcatend, Oy TaCAMK Kyiimjaruya €sMiajH:
n n
1 p I
72X, 2 MX,).
i=1 i=1

By Teopemasan’ xycycuii Xonia Kyhuaari Depuys Teopema-
CH keJqub uHKaiu. :

Teopema. Azap Gorauk 6yamazan n ma madjicpuda-

Hune xap 6upuda A xoduca y3zapmac p IXmMuUmos OULGH

pyi Oepca, y Xxo0ada madcpubarap COKU emapaunia

ramma 6yazanoa
m q
PG —rl<e>1 =55

nz?

6yJanu, 6y epgd W, = ’Z———HHC6HI7I 4acToTa, p-— Xap OHp

Taxpubama XOAuca pyil Oepul 5XTHMOMH, ¢ = 1 — p.
l-Mucod. Kypana Goxwnaérran Oy30KJIapHHHr ypTaua
orupiurd 100 Kr, ypraua OFMpAHKAaH ueTlaHHwH 0,04. Ta-
BaKKaJHra OJMHTaH Oy3oxruur orFmpaurd 99,5 Ba 100,5 xr
opanuruaa GYJHIUA SXTHMOJA KaHAai?
. A. Macana maprura kypa D(X) = 0,04; M(X) =100 Ba
99,5 < X < 100,5. By Tenrcusaukaan xamiab M(X) = 100
HU alupaMH3: oo 2B
& —0,p < X— M(X)<0,5.
By Tenrcusnukka TeHr KyuJu Oy.ran
|X — M(X)|<0,5 Tenrcusnukun onamu3. By epra e=0,5.

UebHiiep TeHrcH3nuruian ¢ponfalaHamus:

F{|X— M(x)] < 0,5} > 1 — oz aan P>084. A

KeJMub uHKamu.
2-MucoJd. llexaa wmaa6 uyuKapudaétraH MaxcyJoTiap-
HUHT HOCTaHAapT OY/uiid 2% HM TawkHaA 3Tagd. TaBakkaiu-
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ra omuurad 1000 Ta MaxcyaoThaH cTanpapt GyJrangapH COHu
970 Omnan 990 cpacupa GYJMILH 3XTHMOFMHH 0aXxOJIaHT.

A. CTaHIEPT MaxCyJoTa:p CouMEH X OulaH GeruaaiiMus
Ba M(X), D(X) Ba ¢ Jzpuu Tonamus. CraHapr maxcyJoTaap
989% mu rewkwn kwienn. Jlemak, p = 0,98, cranpzpr 6y1-
MaCJHK 3XTUMOsH ¢ = 0,02;

M(X)=n-p Ba D(X) = npg dopmynanapra acocan tomna-
MHU3:
M(X) =1000-0,98 = 980, D(X) = 1000-0,98-0,02 = 19,6.

Macana waptiazH keau6 uukaaurad 970< X <990 Tenur-
CH3/IHKBHHI MKKaJa TOMOEHAaH M(X) =980 nu ailupamus:

—10 < X — M(X) < 10, Gynpan §eg%
| X — M(X)| < 10. By epnan e=10 3KaHIHrHHH 3BTHOOP-
ra oau6, te6uieB TEHICH3JHTHra acoCaH TOMAMM3:

X =M < 10)>1— 280 = 1 — 8,

By epnan P >0,804.

3- MucoJ. 2000 ra maliioHra SKWIraH NMaXxTaHHHI YPTa-
Ya XOCWIIOPJHIMHH aHUKJAMl Yu4yH Xap OMp rexTapiaH 1 m2
MaiJIOHAard naxTa XOCHIH OJMUO TEKWHPUIRH. bBup rexrap
MalIOHAaTH XOCWIAOPJAHK AHCHEpPCHscH 9 JaH  OulMac/HCH
MabJayM OyJica, Tanna® OJMHIaH MaljOHIard ypraua XOCHI-
JAOPNHKHUHT OYTyH MaHIOHJAarH ypraua XocWIgop/iukian 0,3
LleHTHepra OUIMAaCJ/HK 3X THMOJIMHHA TOIHHT.

A . Macana waprira kjpa #n = 2000, D(X)=C =9,
e =0,3. ’

Arap xap GHMP rexT:p MalffIOHIard XOCHIAOPNHKHH Taco-
audmit MEKAODP Aecak (X; — GUPHHUHK rexTapiaH, X, — HKKHH-
UM reKTapiaH Ba X0Ka30), y Xo0Jia Ypraiya XOCHIZOPIHK

X+Xo+ ...+ X,
n
6ynapu. Arep M(X,), M(Xy), ..., M(X.) napre xap 6up
TeKTapJaH OJIMHIaH ¥pTaya XOCHIOPJMK Jecak, Y XOaaa
UeOu1ueB TeopeMacHra acocaH -

p{ |X1+X2‘:- X MXY) +M(Xzzl+ -+ M(Xy) <s}>
C C "
Sle—at =1 - = | — g = 0,95 6§mam. emax,

H3jaHaétrad 3xTuMoa P >0,95 Gynanu. A
4- mucon Texnuka Ha3opaT OYJIUMHHHHI MabJlyMOTHIa
Kypa Hwa0 uHKEPHIraH AeTallap opacHZa Gpak Gyuuuiu
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2.5 9% uM Tawkua sTand. Tampuba yuyH ogunrad 8000 Ta

JAETANHH TeKMpPHs 4YuKHIraHda Opak JeTasiap MpolLeH THHHHD

TeXHMKA Ha30paTd OYAHMH TOMOHHIaH KYHWIraH HOPMalaH

¢apkn 0,005 paH OWIMAC/HK 3XTHMOJHHH 6ax0J/1aHr .

_ A . By macalaun eunmfa DepHyJau Teopemacuma ¢oi-
najaHamMH3. Macana waptira Kypa:

P=0,025 (2,5% 6pak Aeraanap), ¢ =1—p=0,975,c =0,005.
Y xonma BepHysud TeopevacHra acocaH:

{|m Pq 0,025.0,975
P —pl < >1—75 = 1— o0
Hewak, P>0,88. A

5-MucoJ. Xap Oup Tampudaa1 A XOIUCAHHHT PYi GepHiu
sxTHMoaH p = 0,6 ra Tedr. HucOufi~ yacToTaHuHr Xap GHp
Taxpubaard y3rapmac 3XTHMOJNAH OFHLIH aGCOJIIOT KHilMaTH
6yiinua 0,1 nad kHYMK OYJIHWM 3XTHMOJH 0,98 man xartra
 6yJMIIY YuYH HeuTa TaXpuOa YTKA3HUI KepiK?

A  Macananyn eudul yuyH BepHyJ/d TeopeMacHaaH goiaa-
JIaHAMHU 3. '

— P9 - 0,98 6ymmwu kepak. By epiaH n Hi Tonamus: -

ne?
Pq . 0,6-0,4
€20,02 - 0,01.002

Jemax, xavuaa 7 = 1200 Ta TaxpuOa YTKasHil JIO3UM
3KaH. A .

6- Mmucoda. B000 ta Gormuk OYsnMarad Taxpubajla Xoiuca
pyét Gepuuid HHCOMiA 4YaCTOTaCHHMHI Xap GMp Taxpnbaza xo-
Auca pyil Gepuwin aXTHMOMM p = 0,8 JaH OFHWHMHU TONMHT
(6ynna 6y oruur sxtuMonu £ >0,94 Gunan KYTHJAaaH).

A . By macanasn euuiun yuyH xam DBepuysam ¢opMyaa-
cuaaH onganaHaMu3.

Ky#uaaruiapra sramus:

Pl — o] < ='>0s,

P=08, ¢g=1—p=0,2; n=>5000.
[ tm | Pq _

Pl —rl<e) >1—Zh =004

=0,88.

B < 0,02 &xn n> = 1200.

By epaan
PO e Pq /0802
0,94 =1— "= ¢ = T=0.00n ° 0_——,06-5000“’0’02-
Jlemak,
) ex 0,02. A
378
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[3. 24, X Ttaconupuii MHUKZODHHHI TaKCHMOT KOHYHH
6Gepuiiran:

X |8I10[12|16'l20]28

P | o4 o2 | 01| o2 |o0os |o0s

Taconuduil ONMHraH BapHAHTaHHHT MAaTeMaTHK KYTWJIHW-
JaH OFHIIMHHHT a0COMOT KHHMatd 15 JaH KHudK 6)“rmmm
3XTUMOJHHY OaxoJaHr. .

Kypcarma. Assatl M(X) Ba D(X) un Tonnm kepak.

JKasob. . p>0,2.

25. Arap D(X)=0,001 6¥aca, [X —M(X) <0, Hnur
3XTHMOJIHHH 6axO0JIaHr. '

JKaso6. p>0,9.

26. P{|X — M(X)| <e}>0,9Ba D(X)= 0,004 Gepuar aH.
‘& KMHMaTHHH TOIHHT.

JKasob6. ¢ =0,.2.

27. 1200 ta Goraug Gysmarad TacoaHpUit MHKAOD Gepui-
raH 6yymb, yJjaapiaH xap OHPWHHHr JMCIIEPCHSCH 3 JaH OLi-
maiian. Ly tacozudmit mMkIopnap ypra apHOMETHrHHHHT
MaTeMaTHK KYTWIMILJIap ¥pra apHpMeTHriiaH uveT/aHWIIH
abcomoT kuiiMaTi OViimua 0,2 Aan karTa OY/AMaciMK 3XTH-
MOJIMHH TOTIHHT,

JMaso6. p>0,9375.

28. 1600 Ta 6Gormuk Oysmarad TacoAMbUi MHKIOPAaH
Xap OWpuHuHr jucnepcuscd 9 nmax omMaliau. Tacogudui
MHKJAOpJap YpTa apHpMETHTHHUHT MATeMaTHK KyTWIHLIap
VpTa apupmMeTurunaH oFHmM abcoMIOT KuiiMatH OYyiuuya 0,6
ZJaH Karta OYJAMaC/HHK 3XTHMOJIMHH TOMNHHT.

Jaso6. p>0,996.

29. 3prJm TacomMpuii MHKAOP/IAp KeTMa-KerTury X, X,,

, Xn, ... ymby TaKkcuMOT KOHyHsapu OusaH GepHJraH:
)X,, —nal 0 ln:x , X,| ~na| 0 lna
a , -
p |‘/zn2 L—1/p2} 1yn? p ’ s | e

Oy keTMa-kerauxgapra YeSuiues Tedp2vic UHH KYJUIAHHII
MYMKHHMH ?

/Kaso6. a) M(X,)=0, D(X,)=4a% 6§ 1ub, Teopey aH{
KYJIMaHHl MYMKHH;

6) M(X.)=0; D(X,,)=T;—n"‘a7—>oo, n— oo, TeopeMa

Wwaptyiapy OakapHAMall¥, WIYHHHT YUYYH VyHH KYJUIaHHW |
MYMKHH 3MaC. :
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30. Oprim TacomMpHii MHKIOPJIAp KeTMa-KeTJHr# TaKCH-
MOTH Gepunran:

Xy n-41 I —n

n
2n + 1

n—+1
2n -1

P

YIapHHHT AUCNIEPCHACH TEKHMC uerapasaHraHMH?
2n3 4 3nt+n

Kaso6. n optuun Gunau D (X,) ':'n++—1+ ueK-
CH3 OpTajd, JeMakK, uerapalaurai 3Mac.

31. 3aBoana umaad uMKapWIraH AeTalHHHI YpTavya y3yH-
Jaurd 50 ¢m, ypraua kBaapaTik uyeryanuun 0,2 cM. Tasak-
KaJMra OJIMHTaH JeTasn y3yHaurn 49,5 cu 6unan 50,5 oM
opacuia OVJ/auK 3XTHMOMHHY GaxoJaHr.

Kasob. p>0,84.

32. Yimn cokkacu 350 mapra Tamanad. Oukosap TY-

HIKII MaTeMaTHK KYTHIHIIH 3,5; AHcnepcusicu I ra TeHr.

Oukosap TywHn ypra apupMETHHHHHT MaTeMaTiK Ky-
THIMIWAGH YeTJaHUIIHHT aGcomoT KuiiMatu 0,2 gaH owMac-
JIMK 3XTHMOJHHH TOTIHHT.

Kaso6. p> 0,782.

33. MabayMm YCHMJMK YDPYFJIapuHHHT YHMG unxHuwir 709%
HH Tatikua 3Tafd. Jkuaran 10000 ta ypyraaH YHHS YHKHLUI-
JIap COHH HHCOMH 4acTOTaCHHMHI Gepu/IraH y3rapvac p 3XTH-
MOJIaH OFHUIM abconpT KuitMath Oyinua 0,01 1an karra
OYAMacTHT HHHAT 3XTHMOJMHY GaXOJaHT.

/Kaso6. p>0,79. B

4- §. Tacoauduil MHKIOP 3XTUMOJNIAPUHMHT TAKCHMOT
byHsKuManapu

I. Uaterpan ¢yHxuua. X TicoAupuii MU{IOPHHET

makcumom PYHryuacn kU uxmeepr.t PyrryLsacy 1e6
. AX)< x) = F(x)
TEHIJIHK OHJIaH aHMKJAaHraH F(x) ¢yaxuusara aidtanati. Tax-
CHUMOT (YHKUHACH (IHCKpPeT €KH Yy3JyKCH3 X0J1a XaM) Taco-
JAUPHA MHKIOP KOHYHHATHHHHT YMYMHHAPOK ¢opmala Gepu-
aMuiHaHp. Takcumor ¢yHKUHACH Y3ayKceu3 AHphepeHLHas-
JaHYBYH OYJran Tacoaupail MUKAOP y3.2yrcu3 mrcooudui
Murdop Nefunanu.

TaconudHit MHKADP TaKCHMOT (bYyHKLHACH KYHH1ark Xoc-
canapra ara:
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1) Humezpar gynryuanune xuisamaapu [0, 1] xec-
maza meenwau, AsHu 0 < F(x)<<1.

2) Humezpar QyrEyus ramaidmaiouzan @GyHKyus.

3) Aeap X macoduguir murdopHune 6apia MYMKUH
Oyazan guimamaapu (a, b) unmepsasea mezuw au 6yaca,
y xoa0a x << a Oyazanda F(x)=0, x>=0b 6yrzanda
F(x)= L.

TaxCUMOTHHHT HHTErpad (QYHKUHACH TabpupULaH, SHHH

P{X<x}=F(x) nan F(—o0)=10 Ba F (+)=1
KeJau0 uHKaay.

Hartuxa. Y3aykxcuz macodugpuii muxdoprune 6umma
maiun KuEMamuu Ka6ya KUALUL IXMUMOAIL HOA2Q TMEHE:

PAX =x}=0.

Yanykcus Ttacoaupuii MUKAOpHHHT [a, b| wuuTepBanra
Ty UIKLI sxtimonn P {a < X<b} = F(b) — F(a) ra
TeHr. i :

2. Y3ayxkcu3 Tacoauduil MUKAOP 3XTHMOJ-
JapH TaKCHMOTHHHHTI Auddepenuunan o¢yHK-
LU CH. IXTUMOJAP TAKCUMOTUHHUHT duggeperyiar pyHk-
yuscu neb, uaTerpad GYHKUUANAH OJIMHIaH OHUPUHYU TapTuO-
M XO0CHJIara alTH/IalH;

J (x) = F(x).

Hudgepentvas hyHKLHA KyHAuAary xoccaiepra sra:
1) [udtepenunan pyHkuusa MaHduit amac: sibhu f(x)>0.
+ o

9) | flxydx =1.
— o
X y3aykcu3 Tacoluduii MUKAOpHMHT (@, b) unrepsanra
TerHIIJIH KUAMATHH KaOyJ KUAMUl 3XTUMOJH

b
Pla<X<b}={r(x)dx

TEHJIMK OWJaH aHMKJIAHALH.
Arap nuddepeHUHaT QYHKUMS MabayM OyJca, HHTerpas
GyHKUMSHA KyHAMaariya TOMMII MYMKHH:
. X

Flx) = | f(x)ax.

—0

3. Yanykcus TacoaAMpHE MHUKAOPHUHT COH-
JH XapaKTepHCcTHKaJdapHu. Arap X y3JAyKCH3 TacOH- .
Gull MHKJIOPHHHT MYMKHH OyJaraH Kuiimatjiapt OyTyn Ox
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‘VKKa Teruiuau 6y;ca, yHHHT MaTeMaTHK KYTHIYLIN

MX) = | xf(x)dx
OUnaH, YHUHI avchepcuﬂcu 3ca
D(X) =} [x— M(X)]*f(x)dx
Gopmysia GUlaH aHHKJIAHAIH. )

Xycycuit xoana, arap X Taconupuii MMKAOPHMHT Oapua
MYMKHH Gyaran kuiivataapu (a, D) uHTepBajdra - TerumJu
6yaca, y X0a4a YHUHT MaTe€MaTHK KyTHJIHUIH

b
MX) = {xf(x)dx
a
dopmyaa OuslaH, AMCNEPCHSICH 3ca

4
D(X) = S[x—« M(X)]*f(x)dx dopmyna OunaH aHHKJA-

HaJH. .
YMyMaH AHCNEPCHAHM KYyHWAard ¢opuyJa Opxald XuCo0 -
Jaul MYMKHH:

D(X) = | x*flx)dx — [M(X)].

Tacoaiduit MUKIOPHUHT Ypma4a KEIOPIMUK 4emAXKILULL
Je6 nucnepcusilaH OJAYHrAaH KBAJApar H/AIM3ra aiTH 1ai1H:

a(X) =1 D(X).

I-Mucoa. Jduckper Tacoaumbuit MmuxZop X KyHHI1ard
TaKCUMOT KOHYHHM OWJaH Gepu.iraH:

x| | 2 R | s

pl 0.1 |0J5l 02, | 035 | 02

TaxcamoT puaTerpast hyHKUUs-
CHHH TONHUHT BA rpadUruHU SICAHT.
A. -Jluckper tacomudui MHUK-
ROp YUYyH
Flx) = P{X < x}=3P(X=x:)
{x<x}
, OYJraBMiaH KyHujaaraaapHd Xo-
= CHJ KHWJIaMH3:
11.2- unama ke arap x < | 6yaca, F(x)=0;
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arap 1<x<2 6yaca, F(x) =0,1;
arap 2< x<3 6¥aca, F(x)=0,1+ 0,15 =0,25;
arap 3< x<4 6yaca, F(x)=0,1-+0,15+ 0,2 = 0,45;"
arap 4<x<b 6yuca, F(x)=0,140,1540,2--0,356 = 0,8;
arap x>9 6yaca, F(x)=0,8-40,2=1 Gynanu.
SIbHE )
( 0, arap x <1 6yJica,
0,1, arap 1 <x<2 0yJca,
0,25, arap 2< x <3 6yca,
0,45, arap 3 <x=<4 6VJca,
0,8, arap 4<x<5 06y.ca,
| 1, arap x>5 - 6yaca
[]. TakcumoT uHTerpan (byHKUUSICHHHHT rpagurH KYyHi-
parMua Gynamm: (11.2- uusaMa). A
9- Mucoa. Tacouupuit MUKAOP X TaKCHMMOTHHHHI HHTEr-
pan QyHKUHACH KydHaaruia:
- 0, arap x<C0 6yca,
F(x) =l l8x3, arap 0 <x<2 6yuca,
1, arap x> 2 GyJca.
X TeconMpHUH MHKAOPHUHD [0,5, 1,5] uuTteppanian Kuiivart
KaOy/ KHAHLL 3XTHMOJIHHH TOTMHT. )
A. 10,5; 1,5] unrepsan [0, 2] wnTepsan H4HMA3 ETranu
yuyn P{a<Cx<<h} = F(b) — F(a) dpopmynara acocan:
P(0,5<x<1,5) = F(1.5) — F(0.8) = §(15) — 5 (0.5~

~ 0,4063. A
3- mucoa Huarerpan ¢pyHKUHACH KyHularyya
0, arap x < 0 6yca,

F(x) = [ %x, arep 0 " x <2 6yaca,
1, arap x>2 06yuca

Gy/iraH y3/1yKCH3 TaCOAK(pHMA MHKILOP X HuHr;
a) nudpepeHLHal by HKIHACHHH]
6) nudxpepeHLHal dyHKUUAKAH HOHAANAHHO P{0 < x<1} 3x1H-
MOJIMHH TOTHHT.
A a) \ 0, arap x <0 O¥yuca,

F(x)=

Ax) = F(x) = S arap 0< x<2 6¥ica,

0, arap x > 2 6yaca.
b
6) Pla<X<b= Sf(x)dx 6yJraHd y4yH
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-1 1 1
PO<x<ly={fxdx = [3dx =% x| =4
0 0 0

zemax P{0< x<1}=2i 6ymain. A

4-MuCcOn. X y3/yKCH3 TacONIPHA MUKIODHHHI HHTer-
pal GYHKLUHACH KyHHparHya:

0, arap x < 0 6yca,
F(x) = sin 2x, arap 0< x< %, 6%ca,

1, arap x> % 6y.Jca.

7(x) ndpdepeHUUAN PyHKUMAHH TOMHHT.
A . luddeperunan ynxuus HHTErpan GyHKUUARAH OJNHH-
ran OMPHHYH TGDTHOJM XOCHIAra TEHr:

0, arap x< 0 6yuca,
T

- 2c0s2x, arap 0<x < ) 6y.1ca,

Sf(x)=F'(x)=

0, arap x> % 6yJ1ca,

svi (O, %I HHTEPBaA3  f(X) = 2cos 2X, 6y unTepBamIa
Tawkapuia f(x) = 0.

5- MHCOJ. Y31yKcH3 TacoAMGUil MHUKIOPHHHT AH(pepen-
LK1 QY HKUMACH Ky#uaaruya:

(0, oc) nareppaina f(x)=xze~** (2>>0) kypunnHmga Ge-
puarad. By unTepBanuan Taiukapuna f(x) = 0. X uuur (1, 2)

HHTEPBAJIra TEruiuJd KuitMart }(a6y.n KWIHW 3XTUMOJHHH TO -
MHHT,

4
A Ywby Pla<<x < b} = ff(x)dx ¢dopmynanas Goina-

navamu3. lllaprra kypa a = 1; b= 2; f(x) = 2e—**, [lemak
U3JaHAETraH 3XTHMOJ .

2 2
: 2
Pli< x<2)= [ae-2rdx = — [e-rtd(—ax) = —e-< | =
1 1
1 1 e — 1
=__e—2a et —= — —+ —_— =
+ e?a % o* e2a
6ynanu. A
384
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6- MHCOJ. X y37yKCH3 TacOAH(UH MHUKIODH MHI vdde-
peHuuan QyHKUHACH yuily

0, x<<0 63arauna,
Flx) ={ sinx; 0<x<% 6yarasna,

0, x> 6yaraita

'KYpuHHILAA, YHUHT F(X) uuterpan (pyHKUHACHHM TOTHHL.
AN, Yoy '

F(x) = | A(x)dx

¢opmynanan ¢oitnananamus. Arap x <0 G¥yaca, f(x) =0,
ReMak F(x) = 0. Arap O.<x<C % 6y.1ca,
0 X X

F(x) = j 0-dx - j‘sinxdx = —(0sX | = —cosx 4 c0s0 =
-0 0 0

=1 — cosx.
Arap x > f2- 6yaca,

X 0

Fx)= | fx)dx = [ 0-dx+

— —_

sinxdx + | 0-dx =1

Oy o] 2

vof At o

6ynanu. WyHnah KHuG,
0, x <0 6¥uca,
F(x) = 1 —cos, O<x < % 6yca,
L x> % 6yca

Oynam. A
7-MHCOJ. X y3MyKCH3 TaCOAHMHA MHKIOPHHHT Mdde-
periHan ¢yHKuMAcH 6yTyH Ox VKAA aHuK/anran 6y ub,

) = o

Kypundiura sra. C y3rapMacHd TONHHT.

A. dubdepenuuan (pyHKLLHﬂHPIHI‘- xoccacu j f(x)dx =1

ra acocan

25—199 385
- www.ziyouz.com kutubxonasi



-
@

dx =1 éxu I1m _fl sdx = thCarctgx

a—+ o0

=]

1 + X2
=2C(arctg(+00) —arctg(—oo)) = 2C(5- + %) = 2(:1:,
SbHH )
9Cr=1jan  C=y Gynams. A
8-Mucoa. Tacoanpuit MEkROp X HHHT AH(depeHLHaT
¢yuxumsicy [10; 12] unrepBanna ~
f(x) = 71 X — 5 opKam GepH/IraH.
Mutepsan Tawkapucuga f(x) =0. YHUHI MaTeMaTHK

KYTHIMILH, JMCMePCHsCH Ba YpTauya KBaAPaTHK YeTAHHUIMHU

TOTIHHT.
A . MareMaTdk KyTWIHII ¢GopMyJacHra Kypa

M(X) = | xf(x)dx,

12

M(X)=£)x(—;—x-—5)dx=(—21—-§—3-—5x2) ]0 2

Jucnepcuscunu
b

D(X) = |x*f(x)dx — [M(X)]F -

(opMyJ/1a OpPKanu TONAaMH3:
12 .
D(X) = Svc”' (é x— S)dx — (%‘3)2
10

12

S

Ypraua xBajpaTHK UYETIaHHUIL
ao(X) = v DX = ‘/3—1 ~ 0,526

6y1amn. A
(3. 34. Juckper tacoauduii MHkRop X KyHuaaru TaKCH-
MOT KOHYHJapH OusiaH Oepuiras:
XI 0 2 4
) —4—
Plos 05 02
386

www.ziyouz.com kutubxonasi



X|246810

2)

Pl 0101502035 02

X| 8 5 9 12 -
3)

Pl 03 02 04 o1

X| 2 4 7
4).

Pl 05 02 03

ynapuunr F(X) uurerpan ¢yHKuMAMapHHM TOMHG, rpapux-
JIAPHHH UH3HHT,

35. X rtacomucuit MHKAOD KyduZarH HHTerpan ¢yHKLus
Gunan Gepuiras:

0, arap x < —1 6¥aca,

3 1 L
Fxy={7**+ -;, arap —1<x < 5 6¥uca,

1, arap x> 31 63y.ca.

1 "
CHHOB HaTHXKACHAA MUKIOPHHHT (0, 3) HHTEpBANAA &Tran
KUAMaTHHH KaGyJa KHAHIL 9XTHMOJHHH TOTHHE.

Kasob. '}T'

36. Tacomuguit muxaop X HHHP uHTerpaa gyHKuuscK Ge-
pHiraH;

~ [ A, arap —oo<<x < 0 6¥uca,
() =11, arap x>0 6y.nca

Yuunr [—1; O] nuTeppasna ETUIL SXTHMOJIHMHM TOTHHT.
XKaso6. 0,75.
37. Taconmpnu MHKAOpP X HHHT xymmam F(X) unrerpan
¢yHKunanapra Kypa
a) nudpepenLHan QyHKUHSJIAPHHH TONMHT;
0) MaTeMaTHK KYTHIHIUM Ba IUCTIEPCHAIAPHHHM TOMHHL:

1) ) 03 arap x <0 6ynca,
Flx) = %", arap 0<<x=C2 6Vuca,
_ 1, arap x>2  6yaca.
2) 0, arap x< 0  6yuca,
F(x) = { x*, arap 0<<x <1 6¥uca,
I, arap x>1 6yuca.
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3) 0, arap x <0 6y.ca,
Fx) = | sinx, arap 0 < x < % 6yaca,
1, arap x> 21 63 ca.
4) 0, arap x<0 Gyaca,
Flx) = ;x arap 0 < x <4 6yaca,
1, arap x > 4 6ymca.
5) O arap x < —2 6yaca,
F(x) = Ti—x + = 2 , arap —2<x <2  G¥yaca,
1, arap x >2 6yaca.

38. X raconuduit MHKJI,OPHHHI‘ Ruddeperuyan GyHKUUACH
Gepwira;

0, arap x<0 . Oyaca,
J(x) = { 1x, arap 0 <x'<4 G6yaca,
0, arap x >4 6ymca.

YHHHr MaTeMaTHK KYTHJMUIM, JHCIEPCUACHHM Ba ypTaua
KBajpaTHK 4YeWIaHWWHMHH TOMMHr, xamga [0,5; 1], [2; 2,5]
MHTEPBAVIADHHUHT KUAMatIap KaGy. KM 39X THMOJITHHH
TOMHHT .

XKasob. M(X)=22 5 DX =53 o(X)=094.

39. Kyhunaru puddepeninan (pyﬂxuuﬂmp Oepuirad, ¥aap-
HHHT HHTerpaj QJyHKummapuﬂu TOTHHP, :

-

’ 1 T T
J(x)= 7 COSX; —7<x< 5
0; x>%

ll

O; x> 14,
A uH Tomuur.

0; x <6,

0; x>8.

f(x
| f(x

ll

{
O x <12
1 x—A; 12 < x < 14,
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lO;‘x\—.

40. X y3ayxcu3 Tacoanduil MHKIODHHMHT auddepeHunan
- (PyHKLLUSICH ‘

a) 6yTyH Ox ykaa f(x)= ;‘% TeHIVMK GHial Ge-

pHJIraH,

rad, 6y OpaJHKIAaH TalWKapHia yHHHE KuHMaTH HoJra TEHr.
C napaMeTpHM TOMNHHT.

. 41. X racoauduit muxgopuuar  (—C, C) I{HTepBaJIlIa
- flx) = —/—Cl—-— Aucdepenia QYHKLHUACH Gepmraﬂ. by

unTepBaniad Tawkapuaa f(x) = 0. X MHUKIOPHMHI MaTeMaTHK
KYTHIMIIK Ba QUCNEPCHACHHH TOMHHT.
JKago6. M(x)=0. 2

5- §. Hopmaa TaKcumor

Arap yaaykcH3 Tacoguduit MHKIOP X HUHT Auddeperuwan

$ynxuusacH ywby

10 = =

KypuHumaa 6yica, Oy TacoaH-
duii  MHKIOp- KOpMaAl MAK-
cumaanzaH Jeiunaa, 6y epia
a mapaMeTp X HUHL MaTeMaTHK
KYTHIMIIY, S 5Ca YHHAT YpTaya
KpagpaTik ueryandwn (11. 3-
yn3mara KapajciH).

X MUKHOpHUHT (2, 3) HATEp-
Banra TerHULIM KHAMaT Kabyn
KUIHIL  3XTUMOAM  KYHHAaru
TeHrJIMK &paamMuia TOnUIaIH: ' " 11.3- unsma

P X<p) =05 - o),

a

199 ‘ 389
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Oy epaa

By oyuxuus Jansac gyrxyuicy NeAWIand, YHUHT KHEMaT-
JIapy WIOBAjard 2- xaisaala KeNTUPHIITaH, X >5 6yaranna
d(x) =~ 0,5 1e6 Kabysa KHIHHAOM.

X Tacomuduii MUKIAOPHHHI MaTEMATHK Ky THIMMIHAAH YeT-
JAHHIIMHHHT aGCOJOT KHiivMaTd & Myc0aT COHAAH KHYMK GV -
JIMLL 3XTHMOJH :

P{X —a] < 8} =20 (é)

¢opMysa GHIaH TOMMIALH.

By epna 8 =g; 3 =23; 8 =37 ne0 2- xKapangad Kydu-
HarunapHy .
P{}X — al < o}=2d(1) = 0,6826,
P{X — a| <25} = 29(2) = 0,9544,
P{|X — a] <35} = 2P(3) = 0,9973

xocun kuaamu3, llyHnait xumu6, arap X Tacogupuit MHKIOpP
HOpMan TaKCUMJianraH Gyuca, ¥3 kuiimataapunu 0,9973 HiioHy
93X THMOH Ounat [@ — 39; @ + 33| untepBania KabyJ1 KHIBAH.

1- Mmucon HopMan TakcHMMJIaHraH TacOAMGHH MHKIOD
kdiimaTiapuny |14, 24] kecmama KaGya KWIMIL SXTHMOJMHH
TONHHT (MaTeMaTHK KyTHMMwH a = 20, ypraya KBajpaTHK
Yy eTJIaHHIIK ¢ = 2 ra TeHr).

A. Macana waprira kypa o = 14, f =24, a =20, s=2;
P{14 < X<24} un Tonnw kepak. Hopman TaKCHMJIaHraH
Tacoaupuil Mugaop X nudr (z, §) uHTepBaIra TErHUUIH KHi-
MaT KaGya KHJHL 3XTHMOJIMHHM TONHLI

Pla< x <) = (55%) — 0 ()

o4

(popmyJracura acocaH
2- XKajBasra acoca:
D(2)=0,4772; ®(3) = 0,4965
3KaHJUTHHU 3BTHGOpra OJCaK, . -
P{14 < X <24} = —0,4772 + 0,4965 — 0,97585

6 §am. : A

2-Mucon 3asoasga uiuga6 4YHKapHIa€Tran KOHcCepsa
GaHKaCHHHHT ypTaua OFHpaurd 250 r, ypraya KBajpaTHK
yeTJIaHHIIM O TPaMMHH TAIUKWI 3Taj. BanxanapHUHr OFUPIUTH
HOPMaJl TaKCHMJIaHran Je6 YHHHr Ypradacujad OFHLUHHWHT
abCoMOT KHAMaTH 8 rpaMMAaH OLLIMACAMK 3XTUMOJIHHE TOMMHT.

390 . .
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A . Macana waprira kypa a =250, ¢ =5, 3 =8,
P{X — 250] < 8} uu Tommwm Kepax.
P{x — al< 8} = 20 (—ci—)'(bopmynara acocan:

P{IX — 250| <8) = 20 (£} = 2(1.6).

Kuro6 oxupuparu 2- xapsanaan P(1,6) = 0,4452 uu Tonamis.
Jlemax,

P{|X — 250 < 8 = 2-0,4452 — 0,8904
Oy aani.
0. 42. Hopman takcumaanran X Tacomuduii Muxaop
MaTeMaTHK KyTHIRIIN @ ra, ypTaua KBajpaTHK YeTyaHHuH

6 ra TeHT. YHHAr («, 3) HHTEpPBAINAH KMAMAT KaGyJ KHAHI
9XTHMOJIMHH TOMUHT. :

42, a =18, ao=4, a=14, =24,
43. a=12, 5=2, 2=10, B=16.
44. a =15, o=05, a=13, §=23.
45. =10, ¢=3, a=7, 3=16.
46. a =11, o=6, a=25, B =23.
47. a = 2, e=3, a=0, 3=8.
48. a=9, " o=05, a=4, 3=24.
49. a =5, c=1, a=4, B=6.
50, a =18, o=5, a=13, B=33.
51.a=7, ¢ =4, Ot=3, @:IS

52. KyHraGoKp ypyFHHHMHT OFHPJHIH HOPMaJa TaKCHMJIAH-
Tan TacONMpUHA MHKAOD OJACHH. Y HHHI MaTeMaTHK KYTHJIHILH
@=>58 r Ba ypraya KBaAPaTHK uYeTNaHHwWH o = | Gyuca,
TacoAUDHI OJMHIaH YPYF OFHPAMTH 57 rpauMpan 60 rpamwm-
raya 6yJui 3XTHMOJIMHHM TOMHHT. . :

X Tacopuduil MUKAQP HOpMaJ TaKkCHMJaHMaH 6Yau6, §pTa-
Yya KBaJpaTUK YETIaHHILH ¢ MabJyM OyJca, |x — a| <8 Teur-
CH3JIMK OaXapu/HWIH 3XTHMQNMHH TONHHT:

53.(1:15, G=3, 8 = 6.
54. a =15, o=5, 3§=10.
55. a =11, o=6, &=23.
56. a = 2, c=3, 3=4,
57. a=12, ¢=38, 3=12
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XIF 6O6b
TAHJAHMA METOJ

1-§. TaniaHMAHHHT CTATHCTHK TAKCHMMOTH

. . TaHMaHMaHHHT CTATHCTHK TAKCHMOTH XaKHAard MacasaHu
eyUlU/laH aBBaJl MaTeMaTHK CTAaTUCTHKAHHHI aHpuM Ty lIyHYa-
JapHHH 2ATHO YTamu3. Marematk CTAaTHCTHKA acOCaH HKKHTA
MacallaHd Xal KHIaOy:

1. CraTHCTHK MablyMOTJapHH Tymjalwl Ba arap JO3HM
6yJica, rpynnaiam yCyJaIapHHH KYDPCaTHLIAMD. ‘

2. TankuxoT Maxkcajnapura MyBO(MUK paBHillla CTaTHCTHK
MabIyMOTJIAPHH TaXJH/ KHIMII METOLJAPHHH HMulIal YHKHUI-
IHp.

bBup xuHCIM 0GBEKT/IAP TYNJAaMHHM ypraudm Oy OOBeKT-
JlapHH - XapaKTepJaoBuH cHdaT €Exu COH Oenrunapura Kapa6b
aManra OILHPWIHMIIH MyMKHH. Macanan, 1983 xyxanux Hwiy-
Aa OGHPOP KOJX03 XOCHIROPJUTH yHJAA €THIITHPHJIraH naxra-
HHUHT KHWIorpamura (coH Gearncd) €xu coprdra (cudar Gein-
rUCH) Kapa® OaxOMaHHIUH MYMKUH.

-bab3n xosapaa 0ObEKTAap TYIJaMHHHHT Gapya 3JeMeHT-
JapHHH Oupop Gearucura Kapa® TEeKWHpHl MYMKHH. AMMO
6y ycysn o6bexkTaap TYnsaMH KarTa OyJraHia, Kyaa KaTrta
aManuil KuiHHYHAMK TyFaupagd. DyHgad xomlapaa Tymniam-
JaH 4eKau coHjaru OOBEKTNap TacOAMbMH DaBHIIJA axXpaTud
OJMHKO, 1wy ofuHraH OOBEKTJApPrHHa Y praHuJali.

Tanaansma mynaam 0ed yprauuwiaérran oOBEKTIAp TYO-
JaMH1aH TaCOAM(HH paBHWAA TaHJab OjMHraH oOBEeKTIap TYTi-
JIaMHUra afTuianm.

bow mynaam ne6 Taniail avanra OLIHPHIANHTaH 0GBEKT-
flap TynJaMHra aftunaiu.

Tynaamnune xaxcmu ne6 tynjampary o0beKTIap COHH-
ra agruiany. .

YMyman Tandasma TymiaaMm (0ol Tynjamaan) LiyHIa#
OJIHHHLIH KEePaKKH, YHAA GOwl TYIJaMHHHT MYXHM aCOCHH
XyCyCHAT]apH cak/aHraH OYJCHH, S’bHH OJIMHI'aH Tan/JaHMa
TyIJIaMBH CTaTHCTHK TaxXJIW1 Kuadl €plamMHujia YMKapH/rad
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Ha3apuit Ba amMa/muil xyJjaocanap Oom TYNaaMHHH Gepuaran
HIIOHYIWINK japaXacd Owilan eTapiadua TYJHK XapakTep.aii-
aurag 6ysncuH. MaremaTH: CTaTHCTHKaja OYHIail TaHJIAHMaHH
- pznpe3eHmamus MAKAAHMA  JeAHIaJH. By xycycmar ky-
nuHua TacoAu(UA TaHJaHMaJapAa CaKJ/aHajH.

Mrcoa. 70 ra maiifonn Oyaras Opurafauuur OGUPHHYH
TepuMa TeKTapullaH YpTaua Heya LeHTHepAaH naxTa Tepud
OJIMIIHMEM TaxMUHaH 6axonaml tana® KuauHras 6yacud. Aiirai-
quk, 1 ra wmafiponaa yprasa 120000 tyn Fysa Oy.azuran
6yaca, Tabuniiky, 70 ra MailoHAarn Fy3anap COHHHH Ba Xap
GHpHAA OuMAraH NMaxTa YaHOKJ&DH COHMHH CaHal uHKHII ama-
Jui Kuxatian OGaxapu0 OVaMaiinuran xosmup. Ly cadabian
Gapua naxTta Mmafifonnau yadamu 100 k. m. 6ysrad 7000 Ta
KBalpatyiapra axpatu0 yJapHH HOMepPJI2HMH3 Ba yJapAaH Taco-
nuuil paBuwna Gup HeuTacHHH, Macanad, 50 TAaCHHH OJaMH3.
By mucoana Gow TymIam Opuranandr Gapya maiitonu 70 ra
6y/mus, yHUBr Xaxmu /N = 7000, tanraHMa TYnaaM aca ax-
patu6 osuurad 0,5 ra, Xaxmu 72 =50 Gjnaan.

TanJawl ycyJulapH acoca KyHuparuaapra OFJHHedH:

1. Bow TynaamMHM KHCMJAapra a)paTHLIHH Tamab KWiIMai-
JIuraf TaHJaol:

a) oMK KaHTapwaMaiiauMran Tacoiuduil Taujaur,

6) onaui xaHrapunaiurad TacoAnbui TaHjaw.

2. Boill Tyn/iaMHH KUCMJApra aXKpaTwiraHjaH Kefiud TaH-
Jaw:

a) TUNUK TaHjaul,

6) MexaHHK TapJaul;

B) CepHs/IH TadJall.

Afitaiinnk, 6o TYWIaMHM Yprasum yuyH OHpop Gearn-
cura Kapa® xaxumu n OyArad TamJaHmMa TYIJaM OJIHTraH
6yncuu. Bynna x, kuHMar n; MmapTa, X, KHAMar n, Mapra
Ba X0Ka30, X, KHAMAT fp MapTa Ky3aTWIrag, Eflz =n 6ya-
cun®*, Kysatuirad x KHiMataap sapuaxmasap Aehnnait,
BapuanTanapuusr ycub GopHwH TapTHOHAA €3UAraH KeTMa-KeT-
JHK sapuaynox xamop peiwnazd., Kysatumsap CoHH #; HH

n - . o .
yacroranap, W= ?i}m Hucbuld wacmomaaap AefUnaju.

ByHu Mucosga tymyHtupamn3. Mabaym Gup maxTa mali-
DOHMNaH Tacopupuii pasmuiaa 100 Tyn Fy3a osuuub, my
OJIMHras FY3aJapHUHT Xap OMp TYLHAa OUHATEH 4YaHOKJap
COHHHM xucOOmaimuk. By muconga 6apua Fy3a tynu n=100

* Tynaam TYwyHyacHAaruiad ¢ ap<iad 6y epia OMp 31€MEHT Tax-
POp KaTHAIIHIIM MYMKHH Aed XHucobaanuiajiy.
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TaHJaHMa XaXXMH 6Ysn6, Bapuanta KuiMati X, = 0 3ca OyuIraH
yaHoxJapu conu 0 Ta 6yJaraH Fy3aHd Ba LIyHAall Fy3amapiaad
100 Tyn uumga meuTa 6YJICa, yJAPHUHT COHHM 72; (4aCTOTacH)
6yaapd, XYUIM WYHJAH BapuanTa KHAMATH, X, = | ouuiras
yaHory 1 Ta Gyarad FY3aHH Ba YJADHHHT COHH 7, (4aCTOTacH)
6yafi Ba XOKaso.

TauMauMallir cmamucmuy maxcumomy €6 BapHALMOH
KaTOPHMHT X BapHAHTANADH Ba yJapra MOC KejyBuH yacToTa-
nap éku HUCOMA uacToTalap pyixaTura adTunand Ba Ky#uga-
ruua €3unagM: :

X X1 X9 ... Xp

n,on, My ...R (y+ny+ o0 e =n)
X x| xQ...xk P

v, W, W,... We (W, +W,+... -} W,=1).

l-mucon. [Dpynnagarn yxypuunapaan 20, HacdapHHUHT
Oyitnzpu Yauauud, KyHduiary MabaymMOT/Iap OJIMHAH:

N 11 213|415 (6]|71}8 9110]11]12]13]14 15|16 17’18|19 20

623" 1451147 (151 {155 {163 1471168155 [179 155|163 |171 {174 145 |169{163 | 166|168 | 151 | 155

llly mabaymoT/iapra Kypa CTaTHCTHK TaKCHMOTHH TY3HHT-
/. bu3 KypamMH3KH, MabJayMOTIaplaH aHpuMmJaapd Tak-
popnanu6 KenmasnTH, MacalaH, X = 145 MKKHM MapTa, X=:147
HKKH MapTa Ba X0ka30. LUyHuHr yuyH yacToTalH Ba HHC-
Ouii yacTOoTa/llU CTATHCTHK TaKCHMOT .TY3HIUUMH3 Maxcaira

MYBOGMHKIUP:

xy |6¥im, cu| 145 147\151‘1551163 196'168|159 171| 174| 179

m | Al 2 | 2 2|4 3\1 2 1.1_1 1
i

Wi\ = |0:4]0.1]0.1]0.2]0.1500,05/ 0.1 0.0500,050,05/,05

2-MucoJ. Tauldauma

X, 5 7 12
n, 2 5 3

YaCTOTaNaD TAKCHMOTH KypuHituifa Oepuarad.. .Hucbuét uvac-
TOTalaP TAKCUMOTHHH TOIHMHT.
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A. TaHllaHMaHHHT XaXMH KyHuJariua:
n=2+5+3=10 ~“

Hucbuii yacToTallaped TonaMmu3, OYHUHI yuyH xap GHp wac-
TOTAHU TaAHJaMaHHHI Xaxmura OyJaMu3:

-2 . 5 . 3 -

W,= E_O,Q, W, = =05 W= o= 0,3.

Jemak, HUCOMH uYacTOTalap TAKCHMOTH:

xi\5l7l12

W,-‘ 02 \ 05 ‘ 0,3
A

Bu3 1oKopuaary MHCO/MIApAa TaH/IaHMa X aXMH KHUHK GV -
raHfia YHHHT CTATHCTHK TaKCHMOTHHH TY3HIUHM YpraHiuk.
Arap ypranunaérran Genru Y3nyKCH3 Y3rapyBuM BapPHaHTa-
AaH uGopar Oynca éxu AHCKPeT Oyaub, kabya Kuiaauran
KHiMaTJIapi COHM K¥N (AbHH TaHJdaHMa Xaxuu z - 30) 6yaca,
OyHlall X0JJa CTATHCTHK TaKCHMOTHHHI HHTepBasau (rPynmna-
J3Pra aXpaTW/TaH) B2PHAlIHOH KaTOPHHH TY3WII MAaKCajgra
MyBodux - 6ynanu. Bow TYNJAaMHUHT OGBEKTHB CTaTHCTHK
KOHYHUATHHH OYHMILJAA TaHJaHMa TynmJamMHH Kyiiugarn B Ta
uHTepBanra (rpynnara) 6yau6 (Crepaex Takmug xuaras ¢op-
‘Myna OYiiMua) TaXxaua KWIHII MYMKHH:

E=1-+ 3,322 Ign.
Arap Oy epfa k nunr KuilMaTH Kacp coH 6¥Jca, y sXJHuT-
na6 onuHaau. PoiifasaHULIra KYJIalINK TyFAUPUIL YYVH TaH-

NauMa Xaxvura Ooraux pasuinga Creplex ¢opMyJlacHiaH
AHUKJIaHYBYH WUHTEPBA/LI4D COHHHMHI KalBalMHH KeJTHPAMH3:

Tannanma xaxmu (n) Onunaidrad MHTEpBaJAap CoHu (k)
25 — 40 5—6
40 — 60 : 6—8
60 — 100 7— 10
100 — 200 8 ~ 12
n — 200 , 10—15

VHtepeannap y3yuauru (rpynnanap KeHrJuru) £ HH TO-
nuiuaa

Xmax — Xmin
h=—p—
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opuyaafat (hOA1alaHHIL  MYMKHH, 6y epla Xmax, Xwin,
MOC paBHMILJA BapPUALMOH KATOPHHHT 3HI KaTT4d Ba 3HT KH-
YMK KHHAMAT/Iapuaup. ¥ XoJia Y3yHJHK/apy /2 O§araH. HHTEp-
Baaiap (rpynnaiep) KeTMa-KeTJHTHHM Ky#ulard TapTuOaa
OJIMILI MYMKHH: :

. R h -
{xmin — = Xmia + 7] — OupHHYH MHTEPBaT,

2 ’
h . 3h
{xmlll "i_' 3’1 X min ‘{" ?J — HKKHHUH “I/I}{TepBaJI,’
3Ah 5h N
{xmm -+ 55 Xmin + ?) — YYHMHYHM HMHTEPBAJ Ba X0Kas3o.

AnGarTa, MHTEPBANIAPHH LIYHAaH OJMII KepakKH, Xap oup
BapuauTa gakar OMTTa HHTepBAAra TErHUIH OFJICHH.
3-mucoJ. [laxta maliionHAaH Tacouduid PaBULLLA OJHH-
rai # =50 Tyn Fy3aHuHr Xap OupuiaH Tepub OJIMHIaH nax-
‘Ta NOCHJHHHMHT OFUPJIHCH (rpamm xucoOuaa) KyHunaruya 6y -
au:
38,0 51,5 48,3 40,8 33,2 40,2 49,2 31,6 32,0 27,5
41.3 43,2 42,0 30,3 48,0 43,0 36,0 39,6 38,2 56,0
47.4 53,8 45,6 33,2 38,2 39,0 35,0 40,5 45,0 44,4°
30,0 35,7 43,5 42,1 42,0 37,3 42,8 50,3 44.6 46,3
59,0 46,0 37,8 45,0 36,1 44,3 51,7 44,5 48,5 36,4

LUly taunaHMa TYNJIAMHMHT CTATHCTHK TaKCHMOTHHM TY3MHT
A. TaunauMa xaxuu #2 = 50. Crepaex ¢opmyJacura
acocaH HHTEpBaMlap (rpynnanap) COHHHH TOMAMH3!

kE =1+ 3,3221g50 =1 -+ 3,322 1g(10-5) = 1 + 3,322 1g10 +
+ 3,322 1gh = 1 + 3,322 + 3,322.0,699=56,64(uyHxu 1g10=
= 1, 1g5 = 0,699). '
JleMaK, MHTepBaUlap (CPymniajgap) COHUHM OPTHFH OH/IaH six-
autaab k=7 1e6 onavu3. TadnaHMa TynjaM KHiMaTaapu
HANBATHAAH Xpmin=27,5 Ba Xmax=509 OF/IraHJMIHAaH HHTep-
Badiep (Tpynnanap) y3yHIurk KyhHugardua OyJamu:
_ Xmax — Xmin __ 59—275 §_1,_5 _
h = r 6,64 _6,64—4’74'
By MuconuMu3la y3yHaurn /2=4%,74 Oy/araH HHTepBa€lap
KyluRaruda 0¥ nanu:
- [26,50—31,24], [31,24—35,98], [35,98—40,72], [40,72—
45,46], [45,46—50,20], [50,20—54,94], [54,94—59,68]

SHAY Xap Oup MHTePBaira TyLIYBYH BapHaHTalap (COHUHH)

yacToTanapuiy Tonamus. Macanan, [26,50—31,24]—06upuu-
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up HMHTepBadra 3 Ta BapHaHTa TeruwM, yJdap 27,5; 30,0

30,3 6ynu6, uHtepBanHu Yypraua Kuiimath 28,27 ra Tewr,
. 3 o

HucOuit yactoracn W, =%=0,06. Xylnu wyHLall HKKUHUH

uuTepsadra [31,24—25,98] Teruwin BapuaHTanap COHH-(dac-
totacu) 6 Ta, abEU yJaep 34,6; 33,2; 32,5; 33,2; 35,0 35,7,
VinTeppziHuHT YPTaua KufiMatu 33,6 O6Ynub, uurtepsaira Ty-

o 6
IYyBYH BapHeHTanap HUCOHH uacTOTaCH \V2=—5—0=0,12 Ba X0-

Kaso. :
1O Kopugarn xucoGaalriapra*acocaH TaHjaHMa TynaaM-
HUHT TY3MJT&H B&PMALHOH KaTOPH KyHularnda Oymanu:

HHTEpPBAAra Teruul-
AW BapHaHTanap co-
HM (4aCTOTAaCH) N;

BapHaHTa HHTEpBaJgjla-

pu (r) unchuit wacrora kll’/)

HHTepBaa ypracu

26,50 — 31,24 3 23,87 0,06
31,24 — 35,98 6 33,61 0,12
35,98 — 40,72 12 38,35 0,24
40,72 — 45,46 15 43,09 0,30
45,46 — 50,20 8 47,83 0,16
50,20 — 54,94 4 52,57 0,08
54,94 — 50,68 2 57,31 0,04

Ulysnait xuan6, 6y xansai €epwiran 50 Ta Mab/lyMOT-
HHHP CT&THCTHK TaKCHMOTH OVyaand.

[0 1. Texpuba yuacTkacuidru onMajapAad 50 TacH Top-
THO K§puiredja yJaPHURT OFHMPJMKJApH Ky#uAardda O3.-
U (rpamMMm xucoOuna):

66 28 38 55 77 100 40 46 bH2 80 74

70 {25 30 58 46 80 . 69 60 25 33 50

60 74 87 90 98 22 39 60 74 80 55

92 95 38 78 70 49 30 92 100 50 43
95 40 80 92. 90 50 :

TaHaaHMaEHHT BapHaLMOH KaTODHHH TY3uHT.
2. YacToTa M CTaTHCTHK TaKCHMOT Gepuiiran.

X,~\6\8\12\16\25

’%[»3,7’5]8]2!2

Huc6uit 4eCTOTalH TaKCHMOTHH TY3HHT.
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2- §. TaKCHMOTHUMHT SMNHUPUK (MHTErpan) BYHKUHACH

Ky#uparn Gearunawnapau KHPHTAMH3: n—TaHJ1aHVa XaX -
MH, 7,—X RaH KHYMK BaPHaHTalap COHH. ¥ xomla X <X

o n “ ~
XOJHCAHHAT HUCOMH uaCcTOTACH 7" 6yanb, x y3rapuury 6u-

JaH Y XaM y3rapuG G0paly, sbHM X HHHT (YHKUHACH 6y-
Jgapd, 6yHu F*(x) Guian GenarunaiivMus:

F¥(x)= 122,

F*(X) TaKCHMOTHHHT 3mnupiax @yrryuscu Ielunang
OMNHPHK (hYHKUHA KYHuAard Xoccalapra ara: _

1) F*(x) npur xuitvatiaps 10; 1[ xecMara Terwwiu.

2) F*(x) xavaiivaiiguran ¢yHKuus. .

3) Arap X, 3Hr KHuUMK BapMiHTa, X, 322 HI KaTTa Ba-
puanra 6yaca, y xoama x<Cx, 6yarauga F*(x)=0; x >x,
Gyaranfa aca F*(x) =1 6yaanu. ;

F(x) Gow Tynnavaaru uaTerpani (pYHKUHA, ABHH TAKCH-
MOTHHHI Ha3apuil c¢yukuudac, F*(x) TaHmaHva TaxCHMOT-
HHHT SMIUPHK GYHKUMACH Oyacuf. F*(x) ¢yuaxuua F(x)
GYHKUHAHH CTAaTHCTHK GaXosawl YYyH Xd3Mmar KHIaid.

1-mucon. Tannanvanudr yw6y TakcuvoTn O§Huua yuar
IMIHPHK (YHKUHACHHH TOTHHY :

x;, 2 5 7 8
n, 1 3 2 4

A. TaHaaHMauuHT XaXKMHHY TOTAMVH3:

n=14342-}4=10.

JHI KMUMK BapHaHTa 2 ra TeHT, WYHHAT yuyH X <2 61 -
ranjla F¥(x)=0 6¥naau. x <5 guitmar, AbHH X,=2 KHivar
1 mapra ky3atuarad, gevak, 2 <x<5 6y/arania F*(x)= % =
'=0,1; x <7 xuiiMaraap; 4yyHOHUM X,=2, X,=5 Kuivariap
14+3=4 wmapra xysatuwiras, fgeMax, 5<x<7 Oyaranaa
F*(x)=;10=0,4; X <8 Kuitva™iap; YyHOHUH X, =2, X,=6 ,
X3=7 xuAvataap 14-342=6 Mapra Ky3saTuirad, -aevax,
7 < x <8 6yaranga F¥(x)= % = (,6.

Xx4=38 3HI KaTTa BapHaHTa OYraHIMru yuyH X >8 Gja-
raifa F*(x)=1 6¥yaazu. 5

HM3nanaérran sMnupuk QyHKUMA Kydfuaardua Gyman;

/

398

www.ziyouz.com kutubxonasi



X< 2 6ysranfa 0O;

2<< x<5 6yaranga 0,1;
F¥#(x)= {6<x <7 6ygrasga 0,4;
7< x<8 6yaranna 0,6;

x> 8 6ynrange 1.
By ¢yHKUBAHMHT rPaury sca

Kyiutaryya Oyaamd (12.1-uu3ma):

Tannanmanunr Kyhuta Ge- Fli)
puaran yw6y Takcumorw Oy- T
fiMua YHHHT 3MTHPHK (yHKUHS- 'l_‘
CHHM TOTHMHT Ba TPaHKJIAPHHH gl |
YHW3HHT. 26 }
T IR U L B
Q4= —————— —+—
nillo‘ls 25| 1 }i
|
. |
T I I I T s s SO B I
97 23 4 567 8
ni\12<\18\301 £
12.1- un3ma
5'xils‘6l8|1116~ ‘xi]7l9lll[l3

n,-]el5|4lsl

Hasobrap
3. F¥(x)=

n,-l7,8]9|6

0, arap x<1 6yica,
0,2, arap 1<x=<4 6yca,
0,5, arap 4<<x<c6 6yJca,
1, arep x>6 6yaca.

, arap x =<2 6yJca,

2
,b, arep 6<<x <10 6¥yJca,

0
4.' F*(x)= 8, , arap 2<<x << 6 6yJca,
{

, arap x>10 6yaca.

0, arap x<<5 6yuca,
0,3, arap 5<Cx=C6 6yca,

5. F*(x) {0,565, arap 6<<x<8 6yuca,

0,75, arap 8<<x<<ll 6yuca,
1, arap x>11 6yJca.
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0, arap x <<7 06yuca,
0,23 arap 7<<x<9 6yJca,
6. F*(x)=,0, 5 arap 9<xs<gll 6yaca,
} ) arap 1l<x < 13 6yca,
I, arap x>13 6ynca.

3- §. Moauron Ba FrUCTOTpaMMa

XamMmy 7 GYJraH TaHjaHMa CTaTHCTHK TaKCHMOTH OGuslaH
Gepuaran  GYJcuH:

X | X1 l X2 \ Xp
IR |
wl| w | | W
6y epia x,, Xy, ... Xp—BapHaHTalap;
My, fy, ... Np—MOC 4aCTOTaMIAP;

W, W, ..., W,—HaucOuit yactoTanap.

Yacmomaaap noaunzoku 16, (x, n,), (x5, ny), . .. (X,
n,) HyKTalapHH TyTaWITHPYBYH CHHHK uH3MKKA afTHMIajM.
Hucbui wacmomaaap noauzonu 1e6 (x,, W), (x,, W,),

, (xp, W,) HYKTaMapHH TYTAIUTHPYBYH CHHHK YH3HKKa
afituaany.

By uu3uKJapHUHT TPauKJ/APUHU siCall yuYH BaPHAHTaJap
KuiiMaTiapy adcuuccatap yxura, wactortanap €xu mucbuil yac-
ToTaMap KHAMATAapH OpAMHaTaN2p YKura xyiub 4ukuIaiu.

CTaTHCTHK TaKCHMOTHHHT THCTOTPaMMaCHHH sicanl YuyH
aBpajl Oapda Ky3aTwirad KHAMAT/Iapuu y3yHJAuru £ GyJaran
KeTMa-KeT KHCMIl uHTepBaiapra (rpynmnasapra) Oy/uHaau
Ba Xap OMp MHTepBaJra TYLITaH BapPHaHTANaDHMHI YaCTOTala-
pH TONHJAIH.

Yacmomaaap-2ucmozpammac 1e6, acocnapy f y3yHIMK-
Jaru wvaTepsamiap, OatanJJIHKJapH %‘ Hucbarra TeHr 6y.-
rau TYFpu TYpPTOYpUYAKJapIaH uOOpaT NOFOHABHH (urypara

. m .
aitunanu. By epaa - Hucbar «acmoma 3utauezn Jelnnang.
Hucbui- wacmomaaap eucmozpammacu 1e6, acociapu

i

7 Y3YHJUKAArH uHTepBalJlap, 6anamnuxnapu'7l HucbaTra

TeHr OyaraH TYFpu TYpPTOypuaksapiaH HOOPAT NOFOHABHI
¢urypara aldTHIaiu.
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YacToTaMapP. THCTOrPaMMAaCHHUHT 103H TaHJaHMa XaXMH 7
ra, HUCOMH YACTOTZJap THCTOrPAMMACHHHHT 103H 3Ca OHpra
TeHr Gynaiu.

1-mucoa, TanmaumaHHHr Kyfinia Oepwiran TaKCHUMOTH
O¥iHya yacToTallap NMOJHIOHHHH SICaHT.

Hx, 2 3 5 6

n, 10 15 5 20

2)x, 12 17 22 16 30 34 38
n, 2 5 9 12 8 8 4

‘A 1) A6cuuccanap yxuta 2, 3, 5, 6 conlapuu, opAuHa-
Tanap Yxuaa sca ynapra moc 10, 15, 5, 20 connapuu Gen-
ruaiiMu3, sbpHH KoopawHarataps (2; 10), (3; 15), (5; B),
(6; 20) 6yaran myxTanapuu sical, YJapHH CHHHK YH3HKJG
Guias TyTawTupamu3 (12.2- uu3mara Kapaer). :

2) KOkopugarn mucosd ka6u eumaanu (12. 3-uusna). A

n
o

R S

148 22 26 30 34 38
12.2- yusma 12.3- yu3ama

2-Mucoa. TaunanMmanver Kyipda OepwiraH TaxCHMOTH
6yiiHua rucrorpaMma fICaHr.

Knouut, uvepeaa- | 1t cmatars, St | actoraswunne

2—5 9 3

5—8 10 10

3

8—5 . % 2

: 3

11-14 - 6 2

26—199 401
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2

A. Hureppaiiap y3yHAurn

A =3 3KaHIHrH  MHCOJIHHHT

maprTuAad KYpuHuO TypuOIAH.

AGcnuccanap yxuaa 2=3 y3yH-

JUKIAr'un HHTepBaJIJIapHH, OpiH-

HaTajap YKuAa yacToTallap 3uu-

: . JIMrH YpUHJIADHHH aHUKJIAAMH3 ,

cyHrpa Y HYyKTaJapaaH a0c-

B Ix" uuccanap yKura mnapaiiesn Ku-

3 e 780N 2754 b, Xxap OHD MHTEPBan yCTHIa

: Kecma ux3aMu3. ¥YJIapHH TyTail-

12.4- unama THPUO THCTOrPAMMAHH XOCHJI

Kulavu3d (12.4-uusma). A

3-mucoda. XKyxopu noumuan 100 goHa oJmHAM Ba yJap

HUHT Xap OupuHM TopTHO KYpHO KyHHIarH CTATHCTHK TaKCH-
MOT OJIHHJH:

Tl

-~

o SV uD LNy
T T [y T T T T T

Kiyxopunap OFupJIHKIApH '
y (r) 9,1-0,3/0,3—0,5!0,6—0,710,7—0,9

XKyxopunap couu 18 . 52 18 12

1y TaKCHMOTHHHT THCTOrPAMMACHHH TY3HHT.

A. WNureppannap y3yniuru £=0,2ra tenr 6yaraHd yuyH
TYrpu TYPTOYpuaK OanadIJMKJIaPUHUHT HHCOaTH MOC’ PABHIl-
. Ka KyiMiaruua OY/anu:

n, 18_ .ng_ . n3_ .n4__
Wureppamiapau abcuuccanap,yxula, OalaHIMTHK/JIaPHHE OPAH-
HaTajlap YKuaa Kyiub noroHaBuil TYFpu TYpréypuakiap Xxo-
cun Kunamu3 (12.5- unamara kapaur). A
~ 4-mucon. TaHnaHMaHHHT KYHd4a Oepuirad TaKCHMOTH
6yiirua HHCOHII uyacTOTaJap CHCTOTPAMMACHHH SICaHT.

Hutepsanaap ‘{ac;g;;ﬁ;; Hu-
10-15 2
15—20 4
20—25 8
25—30 4
30—35 2

402
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3
>E

Q08
3 4907 +
’ 906 +
a05 +

7 004 + —
] 003t
B ' q02¢
901 +

7

AL

7
o o 83 45 g g9 015 20 25 30 35

12.5- yusma . 12.6- un3ma

A. by epna n = 20,
HucCu#i  uactores py Toramus:

W, = %:0,1; W, = ;—O;O,Q; W;=0,4; W,=0,2; W,=0,1.
Huc€uit uectoranap anuamprunu TONaMH3:

Wy 01 . W W LW . %_
—hl = -5——0,02, [h——0,04, —-=0,08; —#_0,04, 22 = 0,02.

AGcuuccanzp yxuna Gepuiren KHCMHl HHTePBaMIapHH  Gell-

runeiMu3. Hucbui HeCTOTalep  3HUJMKJIGDHHH OpAMHATAJIap

VKuna Cenru:iiMus Ba Xep 6up muTepBan yCTHAa Kecmanap

YTkasamu3, macanan (10, 15) uHTepsant yctuna abcuuccanap

YKHra nepesniest pa yuaen 0,02 Macogela €Tamuran Kecma

YTka3amu3 Ba x0Kkaz0 (12. 6- yusmara Kzpaur). A
O..7. YacToTasap noJMrouuEH scasr.,

Nx, 1 4 5 7
n, 20 10 14 6
2)x; 15 20 25 30 40
n, 10 15 30 20 95

8. Huc6ui HacTOTeJlzp NOJMrOHHHH SICAHT.
x, 1 3 5 7 9
n; 10 15 30 33 12

2x, 2 4 6 8 10
n, 15 10 35 30 10

*26 .
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9. 100 GonaHuur OViiM YJvaHHIIN H&aTHKacHIA KYHuAaru
MAbJAYMOT/:D OJUHAH:

Bosaauusr

6yHu, cM

90—94(94—98|98—102 {102—106|106—110{110—114

114—118

Boaanap

COHH

2

8 20

32 24

12

CTaTHCTUK TaKCHMOTHHHT
10. Kyfiunarn xaasaiia

KapaG rucTorpaMMaHH SCaHr.

TUCTOrPAMMACHHU  SICAHT .
KeJNTHPWIraH MabJdyMOT/IaPr a

KucMmuit nureppangaap |[Yactotanap HHFHHINCH

5—10
10—15
15—20
20—25
25—30
30—35
35—40

4
6
16
36
24
10
4

11. 400 ra MmaliioHAar¥ SKHHHMHI XOCHILOP.JHTH TEKILUH-
PUIHIIN HaTHXacCHAa KyHuZard MabJdyMOT/IaD OMUHAH:

X OCHALOPAHK
(u)

8—10

10-12 - 14-14

14-16 16—18

ra cOHH

6

19 54

141

[ucrorpammacunn  sicamr.
12. 50 KOJXO3YHMHHHI MeXHaT XakH OHp Huifa KyHuia-
ruua 6yaau (cym xucobuna):

1336,
1296,
1340,
1340,
1354, .
1324,
1341,

404

1302,
1298,
1342,
1308,
1360,
1326,

1282 .

1304, 1316,
1358, 1370,
1304, 1308,
1290, 1310,
1313, 1326,
1300, 1312,
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1330, 1326,
1281, 1280,
1292, 1300,
1321, 1331,
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I/]HTepBaJIJIH BapHallHOH KaTop TY3HHI Ba rucrorpaMMacuiy
SICQHT. .

4~ §. Bow ypraya KuiiMat Ba JNHMCHEPCHA

Yprava tanmanma KuliMmaT Ba TaHJdaHMa AHC-
nepcusa. Alrtaiuk, G60W-TYMJIaMHMHT X JAHCKPET COH 6en-
rucu ypranunaétran 6yiacun. bour TynaaM xaxmu /N 6§u6,
X cuMmBoal KaOyJl KWIaguMrad KHAMaTJIapH Xy, X, ., Xp
JAapiad uGopar 6yaub, yJaapHH MOC paBMIUIA Ny Ny oo
N, uactoTanap 6uaan xabya xuiaca (Vi--Ny+ ... +N,=N)
y Xxodama

k .
x5 = Xl,- E Nx; = lel‘*'N?x?"A‘, oo Npxe (1)

i=1

ngoia Gow ¥praya xuitvar Aeinnaiu. DByuia

k

» Ny(x;—xB )
b A @
B N

6o AMcriepcus Jeduaaly.
Bow ypmawa xsadpamux vemaanuus 1ed, Gow auc-
nepcHsAH ONHHTaH KBa/paT WIAU3ra alTHIaj: :

o5 =1 Ds- (3)

Boui TynaaMHH YPraHHul MaKCaluia /o XaMMJHM Tauja -
Ma OJHMHTaH GYJcHH. Arap n XaXMJM TaHlanua Oe1rHHVHT

6apua X;, Xy, ..., Xp KHAMaTIapi MOC PaBHIIAA 74, M, . . .,
n, yactoTajapra sra 6ymm6, n,-+n,+ ... 4n, = n Gyica,
k .
- 1 - nyx nyxe+ . . .+ HpXx
x'rz—ﬁznixi: 11+22;i- + Mty 4)
i=1

upora ypmaia MAaAHAAHMA Kulmam JeHnIanH.
. & :
2 ni(xi - :‘(—T')?.
i=1
D, == — ' (5)

Taunaima VypTaua KBajpaTHK ueTaHWm Je6 TaHJaHMa
LMCTIEPCHANAH OJIMHraH KBaJAPaTHK MIH3ra alTH/Iaiu:

Gy = VDT . (6)

405
www.ziyouz.com kutubxonasi



Mkkana xonga xaM QHCNEpCHSHH KyHHAATH O pMyJa OPKaIH
XucoGnail KyJafaup: N _
D=x* —[x|?, (7)

0y epma
k
—, [ . = 1
2 2. = — X
X=7 Zﬂixi X n Ell‘x"
i=

i=1

Bap#atinon KaToprHdr siH2 GOLIKA COMJIM XapaK TEPHCTHKA-
J1apH MapxkyA. bu3 ynapnad aHpuMJIapHHH KeJTHpaMu3.

1. BapuautauMur 3Hr KaTTa4 yacToTara sra GyJarad kuiima-
TH #00a 1e6 afiTulamd Ba Mo 6m/IIH Geruaananiu.

2. Meduana m, neb6 B2pUAUMOH KaTOpHU BapHaHTaslap
COHHHM TEHI HKKH KHCMIa aKpaTafMraH BapHaHTara aiTuia-
Rv. Arap n =2k -+ 1 6yaca, m, = x,+1 6ysaau; arap n=
=2k 6yica, T
Xp + Xp+
s

3. Bapuayus Kyaouu 1e6 SMr KHUMK Ba SHT KaTTa Ba-
pHaHTanap afMpmacura afTHIagH:

R = xma,\'*xmin .

4. ¥Ypmaua abeoriom wemaanuw 1e6 aGcomioT YeTIaHH L -
JIapHHHT YpTauya apHpMeTHK KHiAvartdra afiTumanu:

6 — Znilxi—xrl_
Zrn

Bapuayusn kosgpuyuesmu pet ypTaua TaHgauma KBaj-
PaTHK YETIAHHIWIHHHT ¥PTAua TaWwMaHMa KHAvaTra HUCOaTH-
HHHT NPOLEHTIapA2 HONAMIAHUIIHTA ARTUNATH:

V:%-IOO%.

My=

BapnaE{Ta.nap aiMpManapn GUp XA ¢ ra Tedr 6yaran xoa
YUYH ypraua KHAMaTHH KYyHugird ¢popuyna opkanH xucoBamu
MYMKHH:

k
X=a= nii;(Xi C_a) n. 8)
Xynau wy kabu AHCOEPCHAHH KyHMIaruya Hpogmasaul MyM-
KHH: \ 2
# =52 (5 z —ay, ©)
i-
406
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6y epia @a—COXTa HOMb, SBHHM 3HT KaTTa 4yacToTara 3ra 0y.-
raH BapHaHTa.

l-Mmucoa. Tyrarran 500 Ta Oy3okjan 63 Tacu oJHBHG
OFUPJUCH YJlYaHTaHAa KyHHJarH MabJayMOT/Iap OWJIMHI:

B o (e \24 27|28 | 20|30 |31 | 32|33 |54]35]26|a7|38]30[40]43]45
»
" |By3sokaap conn| 2| 1]716(5]3}10]3]26 7‘5 12111

TansanMa ypraya KHiiMar, AMCNEpCHsl, Ypraua KBaipaTHK
YET/IAHUIIMHA TOMHHT.

By muconnn eunwpa (4), (7), (6) d¢opmyaanapaan ¢oi-
JlaJlaHaMH3:

1) _ l.zz-‘l”ix‘ 2066
Z”i
X1 = 32,79.

2) D= ZZ”_"_“’ — [%: |2 = 1092,76 — 1075,18 = 17,58.
ny

D, =17,58.
3) o=V D, =} 17,58 = 4,19.
s=4,19.

2- M HCOJ. ApBairu naparpagaard 12 MHconna kemupnn-
raH MabJyMOT/Iap acocuia 50 Ta KONMXOQ3UWHMHT OHD HHIWIHK
MEXHAT XaKHHHHP Vpraua KUiMaTHHH, zmcnepcpmcuﬂn Ba yp-
Tayva KBaﬂpaTHK YeT/IAHUIIWHY TOMNHUHT.

. (4) dopmyJaara acocax
} 1285-34—12954—}—1305-9—}—1315-7+ 1325-9 4 1335-5 + 1345-6 4
-+ 1355-2 <+ 1365-5 66190

50
%0 =<5 = 1323,8 =~ 1324.

x = 1323,8 cym~1324 cym.

Jucnepcuscunn tonHwl yuyH (5) dopmynagaH gofigana-
HaMH3:

W — %)
D = _AL(’:_"’ — 406,6. D = 406 6.
DHAH YpTaua KBaJpaTHK YETIAHUUIHU TOMNAMM3:
o =y D=y 406,6 =20,16.
407
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Jlemak, yerTauuum o = 20 cyM 16 Tufiue dKaH (4bHM YpTa-
ya xakuad 20 cym 16 TuiiMara giapx KuIp 3KaH).

3-mucoJa. Cys omGopuia 20000 ta 6amuk 6yaud, yJap-
HUHC ¥PTaua y3yHJUKJIapHdaW anuxmaw yuyH 500 Ta Ganug
ofyHrad. Xap 6up OajMK Y3YHJAHCH 4I4aHraipa Ky#uiard
CTATUCTHK TAKCHMOT OJIHHTaH:

12,5 13,5)14,5]15,5|16,5|17,5118,5(19,51 20,5
Banuknap ysywnuxnapu, cv | 13'5(-14,5|-15,5|-16,5|-17,5|-18,5(-19,5}-20,5} -21,5

bBanugaap, ypraua yayH-
JHKJIapH CM X 13114151617 [187191}20]2l

, Baangaap conu n; 20 | 15140 |80 |150|100] 60 | 20 | 15

Ky#ingarunapai TOMHHT:

“1) Ypraua TamiTamma KuiiMaT; 2) TanJaHMma JMCNEpCHS,
3) ypraua KpagpaTHK uemaHuul; 4) Mo1a; D) menuaHa; 6) Ba-
pUMaLHsl KyJouH; 7) ¥praua aGlolOT yeTJaHHuw; 8) BapHalHA
KO3(pHUHEHTH. :

1) ¥praua-tannanMa kuitmateu (8) copmyJagan gofinana-
uu6 Tonamms. By wmucomna @ = 17 xed omawus, uyukd 17
9HI KaTTa YacTtorara sra, ¢ = | Aed 0/1aMH3, YyHKHU BapHaHTa-

X~ a N
: HH xuco6nacak:—4,

Jnap opacuiary afidpma 1 ra TeHr.
—3,—2,—1, 0,-1, 2, 3, 4 connmap Keaud uugald, AEMAK
Ky#iunarn »xansan XocHa -OYnpu:

% ‘ 13 14' 15 16I 1718192 | 21

n; | 20| 15|40 80 |150|100]| 60 | 20 | 15

xl:“ —4|—3]—2 —1 0 1213 4

("i:“)z 6{o|4|1]ol1]alolts
xz‘c—a‘m, —80|—45|—80|—80{ 0 |100120] 60 | 60-| 55
("i:”)%i 320|135/ 160| 80 | 0 |100 240|180 240.1455
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Oanunran Knﬁwamapﬂu (8) ra xeaTupud Kyamu3s:

%Z(xl—a) =17+ ‘500 155 =~ 17,11.

x = 17,11 cwm.

2). Hucnepcusiun xucoGaawaa (9) dopmynanan oinana-
1aMH3: )
k .
c xi—a . . .
- 72, )'n;—- (¢ — @)= g5 - 1455 (1711

=

-

— 17)2 = 2,92.
o = 2,92.
3) Vpraua kpyipaTiK uUeTIAHHW Ky#uaarnua GYaanm:
o,=y o =y292%x1,7, =17

4) Mopann xHcoOMdai113:

M, = 17 (4uyHKH 3HT KaTTa yacToTara 3ra Oynrai BapH-
{HTaIuP).

5) MepyaHanu TOmamu3: .

1,.= 17.

6) Bapnauus xygaouu Kyﬁlmaruqa Oyiaanu:
szmax_xmin= 1 —13=8. R=28.

7) Ypraua a6coMIOT uETIAHHIWIHM TOMHW YuyH |x; — X7 |
1M XHCOONaHMU3:

(xj—x) }4,11 3,11 I2,lll 1,1 lO,lll 0,89 ] 1,89 3,89".

(xi—x)ny

82,2 46,65'88,8' 16,5 ‘ 89 ' 113,4| 57,8 |58,35 l537,xo

_ Dmle— X 537,10
Jevak, 0= > = %55 =1,7.
14
= 1,7
8) BapHauus Koaqxpuuuenmm TOMaMHU3:

V=2 .100% = -100% =99%.

X

17 11
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[J. 13. Tanwnanma Tyomaam TaKCHMOTH 6ebnnran:
xil 1 ‘ 2 ] 3 [ 4
m]zo,lsllo[s
Tannanma aucnepcusick Ba ypraua KBaApaTHK YeTJIAHHILHHH
TOTHAT.
JKagob. X =2, D=1, o, = 1.
14. Kyfuaary CTaTHCTHK TaKCHMOT Oepuiras:
x1[1'12’3,4l516[7,8l9
y; ]1]4]10‘39['13,[7]3]’2[1

x, D, s, M, me, v napuu Tonmr.
JKasob. x=4,35; D=188; o=1,37;
My=4, m,=5;, V=31,5.
15. Kysarunran 200 acGoGuunr Gysuivacaad (T§xTamac-
IaH) MIWJIall BakTH KyHumaruua:

HNuwnawr BaxTh.

x; (coar) 25 | 75 | 125 | 175 | 225 | 275 | 325 | 375 | 425
Ac6oGnap co-

HH n; 1 1 24 | 30 | 71 31 21 13 2

llly mawiymornapra acocan acGOGMapHHEr YyprTaua Huusjald
BaKTH, IUCNEPCHSCH Ba ypTaua KBAAPATHK Y €TJAHMIUWHH TO-

TIHHT: _
Kasob. x =229 coar; D= 5846,5; s, = 76,5.

16. TanJanmaHuHT Gepuiran
) 4 | 1250 I 127o| 1280

”‘]2‘513

2) | 2560 | 2600 l 2650 l 2650 i 2700
ni|213'10l4l1
CTATHCTHK TAKCHMOTJ/IApH OyiiHua TaHjgaHva KHAMATHHH Ba JHC~
NEPCHSACHHH TOINMHT. .

410
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XIIBEOB
TAKCUMOT MAPAMETPJAPHHHHI CTATHUCTHK BAXOJIAPH

1- §. Hykrtasuii 6axo

AliTefinnk Hadapuil MyJoxasanspra acocad 601U TYIJIAMHHHT
"coH OGenarHcH X MabayM THOJArd TakciMmoTra 3ara OyJacuH. Dy
xos[a TaOHuH paBUIIAAa TAKCHMOTHH aHHKJOBUM NapaMmeTpJap-
HH Oowl, TYynjaaMIZiH OJHHMAaH TaHJaHMa TymiaM épiamiia
Gaxonaii Macanacu Tyrumean. Macaman, ypranwiaérran X
Gearn Gowi TynaamMAa HOPMAN TAKCHMJAHTAHJHCH MabayM
6yaca, HOPMa/ TAaKCHMOT MaTeMaTHK KYTHJHIIH Ba RUCIEp-
cHsACH OmMaH TYJHK aHHKJAaHTaHAHCH cababmy Oy HOMabaywm
napameTpJi pHH TaHJaHMa épAaMmuiaa Oaxodain 3apyp Oyaaiu.
< ¥YMyman, Hesapuil TaKCHMOT HOMAa'bJyM NapaMeTpPUHHHE cmd-
mucmur 6axocu 1e6, Ky3aTHUI HATHKAJA2PUHHHT OWP KHH-
MaTJId HUXTHEDUH GYHKLUACHra gaiTHNalH.

HoMabaym NapaMeTpJapHH TaHJaHMa XaKMH KaTTa 6y.-
raHia Hy K TaBHH 6aX 0 Ba TaHJaHMa XaXXMH KHUHK OVJa-
rapia HHTepBaJJau 6axo éplaMuia Gaxonaus MyMKHH.

Hyrxmasuis 6axo aeb, OHTTa cOH OMIaH aHHKJAHAIUTaH
CTaTUCTHK Oaxora aHTWIagH. ,AXWH® AKHHJALUMILH YYYH Y
1) cumxuvaran; 2) spdexts Ba 3) ecocnn 6axo OVJHiLH
KepiK. ' :

1) Cunoxcumaean (cucreMaTnx xarora 3ara GysMara)
Oaxo 7e6 maTeMaTHK KYTUIHUIM UCTAJIraH XXMM TaHJaHMa
. 6yaranga xaM, GaxoJanaértrad 9 napamerpra Tedr GyJran 0%
_ CTaTHCTHK Oaxora afituiaad, sbhu 8% craTHcTHk 6axo HO:
“MabayMm 0 napaverpra cumkuvaran 06axo 6ynmuu yuyH
_ MOB* =0 6yaumuu Kepak.
Macanan, xypcaTnul MyMKHHKH Xp GOl ypraua KHiMar,

. YYYH xr TaHJGHMA YPraua kuilmaT cumkumaraH Gaxo Gyaa-

au, apEu Mxr =x5. Ammo Gow jaucrepcust Dy yuyH TaH-
Nauma Jucnepcust Dt cunxumaren 6axo 6¥ia onmaiiad. Bow
AUCNEPCUSHUAT  CHIKMMarad  0aXOCH YuYYH Ty3aTHArag
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www.ziyouz.com kutubxonasi



1= M pp = T )
n—1 n—1
Tau/JaHMa JUCTIePCKS OJMHAMM.

- 2) Spgerxmus 6axo neb (TaHNAHMAHUHT XaKMH n Gepui-
raufia) MyMKHH GYJraH HI KHYHK Aucnepcusira sra Oyarad
CTAaTUCTHK Gaxora alTHialu. '

3) Acocaun 6axo pe6 n—oo ja 6axonaHaETraH napamerp-
ra 3XTUMOJT OyfHua AKHHJAWIAIMCAH CTATUCTUK 0axora ad-
TH/IAJH. .

Macanan, xycycHii xojga, arap n—»oo Ja GaXOHHHI OHC-
TNIePCHACH HOJra HHTH/Ca, GyHAall. 6ax0 acocid Xaw OyJaaid.

IOkopuaa aditiran xr, D, $? 6axonap—HyKTasuii Ga-
X ONapaup. :
l-Mucoa. Bomwr tymaavigas #=60 XaXMJH TaHJIaHMa
OJIHHTaH:
ny 84010 2

Bowr ypraua kuiiMaTHMHr CHKHMarad OaXOUMHH TONHHT.
A. Ypraua TaunanMa Kuidvat Gow yprada KuAvaT YYYH
cuKHMaral 6axo Gy/araHd yuyH, YHH

%
- n; x;

X7 == —=——r

) n
dopmyaa 6uaaH xucoOaalvu3.

5 . 1:843:4046.10126-2_ 8+120+60-52_ ,
= 60 = 60 -

AeMak, _ .
XT =4, A

2-MHUCcOJa. n=5] xaKM/IM TaHnaHMa OVfAHua Gow JHuC-
nepcusHHHT Dr =5 cuikurad 6axocH tonwirad. bouw tynaam
AMCNEPCHACHHHHT CHKMMaraH 6aXOCHHH TODHHT.
A. Tysatwirad TaHMaHva S? JUCTIEPCHSACHHH KYHHJArd
¢opmyJla OpPKaJH TOMAMH3:
2 = i__ . _E! —_ 2
StE —— Dr =z 5=5,1. §’=5,1 A
2-§. BaxOHMHT aHUKJHWIH, UIUIOHYJIH IXTHMOJ.
HiioHYJIH uHTEpBAJ

Afitaiiiuk, 60w TYOAAMHUHT X COH OEArHCH MablyM TaK-
cuMoTra 3ra OyJscuH. By TaKCHMOTHHHI HOMAbJYM NapaMerp-
JIZDHHM, TaHJaHMA XOKMH KUuuk Oyaranfla, HYKTasddl Oa-

412

www.ziyouz.com kutubxonasi



%0 épAaMHaa Gaxonawi KYNos Xarora onul KeIHIIH MYMKHH.

Byuaait xoafa HuTePBan 6axojaH dofinananin Maxcaara
MyBoduK OYaand. HMumepsaa Gaxo i1e6 MKKWTa COH—
WHTEPBATHUHT yuJapH CHilaH eHMKJaHajurad Oaxora aiTuna-
JH. ) -
f—HouaLAyM mnapamerp, §F—TaHNaHMa  M&EBJYMOTNEDH
Gyiiiya TonuAral CTaTHCTHK XaPakTePUCTHKA, SBHH A HyHr
6axocH OVJCHH. '

Papwanky, |0—0% kanusa xuunk Oyaca, sthd |[§—6%]<3
waptaa 8 kaHua KMuMK 6ysca, 6% 6ax0 WYHUA aHHK 6V 1a-
au. Byuga 3 con 6% GaxOHHHI aHMKJIHTH JdelWIaly. .

8 Gaxouuur 0% GViiMua umondauAnl (LILOKEAL dXMU
M0) Ne6 |6—B%<C¥ TEHICH3NHKHUHI avalra OLIMIL IXTH-
MOJH Y ra aWTHIald, SbHH

P {|0—0%|<<®}=rv.

Huonvan unmepsar 0ed HOMABAYM NapaMeTPHH OepHi-
ras 7 HILOHWIMIMK OHJIaH Koluizdauran (8%--9,6%4-3) uurep-
BaJira adTHJALH. _

Bow tynmaMuuHr GUpOp XAPAKTEPUCTHK COH OerHcH X
HOpMaJ TaKcumJauraH Gyucud. LUy wmuaopHuHr a MaTeMa-
THK KYTHJIMIUMHH YHUHT YpTaua KBa/paTvK YeTJaHHIUK Mab-
aym Gyaranfa Xt TaHJaeMa ypraua guiivar G6yfnuz Gaxonaul
ta1a6 xuunrad G6yacuH. By xosfa 6oil TYMJaMHHHT HO-
MabJAyM MaTeMaTHK KYTWIHW & Y4YH Y HIIOHYJIMIK Aapa-
ack OMIaH TY3HAraH HILOHYJ/M MHTEPBAs b

Xt —Ut% L_-<a<x1--{—t-r

.- N ¥y

T
n

6ynaau, Oy epaa S=ty —L— GaxOHHUHT AHUKJUCH; F-—TaH-
v
JaHMa Xamud, fy—Jlanac ¢yHKUUACH D (¢y) apry MEHTHHHT
® (f)=7v/2 Gynandran kMiimaTH (2- XazgBas).
¢ HOMabJayM OyJraxia, oxKopdaary 6axo Y4yH

xr—ty —Sn_-<a<3c—r + 1y —%‘
2 14

HHTepBall XU3vaT KuanM, 6y epaa S—rtysatwirad Ypraua
kBaapaTHK uernandii £y HH (CTBIOJEHT TaKCHMOTH Oyin4a)
3-kajganman Gepuirad n Ba y Oyiuua TONHIAIH.

TanjaHMa aHUKJIMTHHE GaxoJaiiga Ky#duuars yu xoua 06§-
JHIIH MYMKHH: ‘

1) GaxOHMHT aHuxgurd o Oepwiagt, P {|xr—a|<?8}
3XTUMOJIHH TONHII Xepak OYJaau.
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2) P {|xt—a|<8) sxTuMon Gepwiaad, 8 HH TOMMUI Ke-
pak Oy/naiad. _

3) GaxoHMHr aHMKJUTH o Ba P {|xt—a|<8} 3xTUMOH
Gepuirad OyJu0, TaHJaHMA XaXMH /2 HH TONHW kepak OY-
JaJH.

Hopman takcumaanrad X MHKAOpHA OEIrMHHHT o ypTaqa
KBaJpeTHK YeTJaHHIIMHM, S TysaTWirad TaHJlagMa ypTaua
KBaJpaTHK YeT/avHil OViHua { HINOHUJMIMK OHyaH OaxoJalil
yuyH ywo6y HIIOHUYJH MHTEpBa/UIap XM3MAT KHJIajH:

'S (1—g)<<o<<S (1+4)  (g<<l),
0<<o<<S (1+9q) (g>1),

6y epna g Hu 4-xkagBaniaH Oepusirad £ Ba 7 OyHHua TONRMIALH.

I-mucoJda. Hopman Takcumianrad X GeJrHHUHT YpTaua
KB2ApATHK UeTJAHHIWIH o= 2, TaHnaHMa Yypraua KHiMaTi
X1 =95,4 Ba TauJaHMa Xaxmu n=10 6yJca, YHHHI HOMaBIYM
@ MaTeMaTHK KyTWMWHra Y = 0,95 HwoHunHAMK GUalan
HILOHY/JH MHTEPBANHU TY3HHT. :

A. Appan 29(¢) = 0,95 rtenrauxpan P(£)=0,475 nun
xocH1 Kulamu3. Kuto6 oxupuparn 2-xkaisaiiad fo gs=1,96

t
HHM TomaMu3. JHAM OAXOHHHI aHUKJHCH 8 HH d= v dop-
y n
MyJajlaH ToONaMM3:
L 1,9-
3=1%2_ 1 94
y 10

Hiwonuau uutepsan xT—1,24<a<xT+1,24 ékit 5,4 —
—1,24<<a<<5,4+ 1,24 éxu 4,16<<a<<6,64 6ynaqu. ;

Jlemak, 959% wwody OwnaH afitHn Mymkudku (4,15,
6,64) HwoH4JIH MHTEPBAN HOMABAYM @ TMapaMeTpHM TVJa
KonqaiaM. Baxouuur avugauru 8=1,24. A

2-MucoJa. dxuirad kavongad 100 Tynd TaHaA16 OMMHAM.
KaHon nosiiapusuHr y3yHAUKJapHHH XHc0o0mab uukuarasga
Ky#ugary MabJayMoTaap OJMMHAU (CM):

Bapuamanapxl' 45 [ 55 ’ 65 ’ 75 [ 85 ’ 9 ’ 105,

uaCTOTanapnll 1 ‘ 5 l 11 ’ 26 l 33 ’ 16 l 7 i

X Gow TymaaM ypra KuAMaTH Y4yH MIIOHYJIH HHTEPRAJ-
HH TonMHr (7=0,95). _
A. ABBal CTaTHCTHK XapaKTepHCTHKATAPHH xHco6/aliMu3.
Byuuar yuyH xucoOall KafBaNHHH Ky#duaardua Ty3aMmus3:
1) GMpHHYHM YCTYHLA BapHAHTAMIAPHH ; .
2) HKKHMHUYH YCTYHT4 4aCTOTaJapHH;
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3) yuMHYH YCTYHra 4acToTaJap OWIaH BapHaHTanap Ky-
NzATMACKHY; '

4) TYpTHHUYM yCTYHI'a BapHaHTaJap KBajpaTJiapHHu;

5) GewHHuM YCTyHra BapHaHTajap KBaApATIAPHHUHT MOC
yactoTajdapra KyneiTMacHeHl »xof/Iai THpaMHu3.

6) kalBaJl OCTHFa MOC YCTyHJapiard pakamJjap HUFMHIH-
CHHH E3aMu3. '

i i i o \x? i
45 1 45 2025 2025
55 5 275 - 3025 15125
65 11 715 4225 46475 -
75 26 1950 5625 146250
85 33 2305 7225 238425
95 16 1520 9025 144400
105 7 735 11025 77175 .
115 1 115 13225 111225
> 100 8160 - I —~ . 683100

7) TaHMaHMa VpTacHHU

- 1
X1 = szi n;

dopmysa opkamd xHcoOMaiMu3. 2Kamsaimarn KHiAMartiapHu
ypuura Ky#ub uuammus: .

- 8160

x1 =155 =816, x1 =81,6:

8) aMcnepcHsaHH
D =':_an xf __(ni > )2
Q)opmynaga;{ tofinanaun6 xucobnaitmus. 2Kaxpasigary xuiimar-
JIapHU K YSAMH3:
' S?=6831—(81,60)*=180,44; S=180,44;
-9) ¥pTa KBajApaTHK YETVIAHHINHH TONAMM3:
S=y/§'=y 180,44 ~ 13,4 cm;

10) BapHaLHsi KO3(PHUHEHTHHH TONAMH3:

V=2 .1009% =2 100% =16,3%;
= .

-
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11) TausaHMa YpTaCHHMHT aGcOMIOT XaTOCH KyHmAardda:

6= ——_134_1 34 oM;

Vn 10
12) Gow Tyniam ypracHHUHT HILIOHY/IH HHTEPBAJHMHH TONa-
mu3: Busga xr =81,6; v=0,95; n=100; S=13,4.
HMiony uHTEpBaIU

}, ___t-/.__S.. - __S_ T *
T i V"T<Q<XT “l" t']’ V’_’l' ( )

TeHI'CH3JIMK IaH  TOTIWJIaJH. d
{1 Hi 3-XKajBajja Oepwiarad 2 Ba 7 Jap Oyivua Tonamus.

(n=100, 7=0,95) ¢y=1,984. Dyaapun (*) TeHrcusnukka
0JIH6 GopHb KYyaAMHU3: :

81,6—1,984- ‘}3_4_ <a<81,641,984 ]‘34

78,9<<a<<84,3. A

3-Myucoua. TaHnauMaHMHr WyHJal MHHHMQT XaXKMHHH
TOMHHIKH, HOpMaJ TaKCHMJaHraH 0ol TVIIaM MaTeMaTHK Ky -
THJIMIIHHUHT TaHJaHMa Yypraua KHimaT OyiHua OaXOCHHHHT
auugaury 0,925 uwoHuMwink Ouman 0,2 ra teHr OYJCHH.
Boul TynmJamMHMHr ¥pTaua KBAAPaTHK YeTNAHHIIH MabJyM:
621,)

busra Ky#unarunap Gepuiras:

1=0,925; ¢=1,5; 6=0,2; 2@ ()= 0920

ByJsapnan doininanu6 & (£) HA TORAMH3:
0,9
O ()= =0,4625.
2-xkaasanga @ (t)=0 4625 ra ¢ munr ¢=1,78 xudivati
MOC KeJIafH.
Bour TynaaM MareMaTHK KYTHIMUIMHHHL TaHgaHMa VpTa-
ya KHHvMarT GyiHua GaXOCHHHHI aHMUKJHMHHM HpoJanafiiurat

3=

V n
tdopmynanan ¢okifenanaMus:

E_ I‘cé n_ﬂc?
=FeKH A=

By epra ¢, o, 8 JapHuHr KHAMAT/JAPHHH KysAMH3:

QA 177, n=177. A

=02
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. M

4-vucoJd. DBom TYNIaMHHHr x COH Oearucu Hopmas
TAKCHMJIAHTAH XaKMJIH TaHMaHMa GYfuua Ty3aTwirad ypraua
KBAAPATHK 4YeTJaHHUI S TOMHJTaH. '
Arap a) n=10, s=5,1; 6) n=>50, s=14 6yuca, ¢ ypra-
ya KBaApaTHK ueTVIaHHuiHd 0,999 MIuOHYTUIMK GHMIaH Komnan
JMrag HilOHYJH HHTEPBANKHH TOTHHI.
A. 1=0,999 Ba n=10 G6¥inua 4-XKagsaliaH g=1,80
HH TONaMH3.
MabIyMKH, HUIOHUWIHIAK HMHTEPBAIWHM TOMHUL  YHYH
Ky#ugars popmyJianapasH GOHfalaHWIIa/H:
s (I—g)<<s<<s (14+9) (arap g<<1 6¥.ca)
€xH
O<<a<<s (1-+9) : (arap g=>1) 6yaca)
g=1,80>1 6yaraun yuyH HKKHHUHA HOPMYyJIaaaH ¢oitnana-
HaMHU3:
0<<a<<5,1-(141,8) &kn 0<<s<<14,28.
6) 4-kagsanian ¢=0,43 wu Tonawus. ¢g<<l 6§ aranu
yuyH
- s (I—g)<e<<s (1+9)

opmyJiazad QoiifasaHaMKu3:
14-(1—0,43)<<s<<14 (1+-0,43) €ku 7,98<<5<<20,02 6¥aa-

5-Mucod. 19000 rextap MaitioHza TauAab onuul Hysad
Guiad 500 rexrapd OJHHraH Ba YHNArH 3KHHHUHT XOCHLLOD-
JMrd YJa4aHranga KyHuaarH MabjiyMoT/iap OJHHrad (Takpop-
JaHMarad TacoAMDHI TaH/IaHMa): -

1 ra jard XOoCHa-
ROPAUTH, 1

8—10 ‘ 10—-12 | 1214 | 14—16 | 16—18 \ 1820 ‘ Kamu

n==500

8 \ 37 ‘ 79 165\ 126\ 35

[extapaap cCoHu

TakcuMOTHH HopMan Ae6 (apas KuauG:

1) 6yTyH MaifOHIArH XOCHIIOPIUKHUHT Tau/Mab OJIMHFAH
yuacTKacHard XOCHIIOPAHK YpTauacHiad 0,2 u ra oprMac-
JMK 3XTUMOJIHHH TOTIMHT; ’

2) ypraua XOCHIZOPJMK uerapacH (untepsamu)iu 0,95
3X THMOJ OHJaH TONHHT.

a) ABBaJl TaHJaHMa YpTauacHHU

— ¢ x; —a
Frmat 2 3 (S
27—199 417
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¢opmysa opkaMi Tonamu3. ByHHHT yuyH XHCOG/IaLl JKAABA-
JIHHH Ty3aMH3 (TamJadMa YpTauacHHH [IOKOpHAA XaM XHcoO-
Jarau snuk) gopmynaga a=15; ¢=2 ne6 oaaMus:

x; 9 11 13 15 17 19 |XKamu
n; 8 37 79 | 165 | 126 85 | 500
X, —a

- | -3 [—2 | =1 0 1 2 | —

g2
1)941014—

(x" a)n. —97 |—74 |—79 o | 126 | 170 | 119

— 2
*i ")n 72 | 148 | 79 0 | 126 7| 340 | 765
i

X1 =15+ g 119=15,676. 7 =15,676 w.
Tansanma J.IHCﬂepCI/IHCPlHPI TOMnMum ga

AN

[ x; —a\? -

c'~’=——\‘( i )ni —(x1 —a)?
N il c

dopmyJTanan ¢oHanaHaMH3:
4 = .
o= ==+ 766—(15,676—15)* .~ 5,66.

Aumu Plxr—a|<3) 5XTUMOAHU TONPWIMMH3 Kepak, GV
epaa 0=0,2 TaHJaHMa TaKpOpJaHMaHAHraH OYJraHd yuyH
3XTUMOJIHK TONMIIJA

P {lxr —al<6)=<l>< 8-‘/2—("7))

¢dopMyJagaH ¢olnananamMus, 0y epaa a—O60il TYNJaMHUHT
ypTaua KHHMATH. ‘ ,

n=>500, N=10000 ¢} novabiayM Ofaraid yuyH yHHHT
ypHHra o’—HH OJaMH3:

- : v 500
P - = 500 |\ |=
{lx7 —a]<0,2}=2 (0,2‘/ 5661 1— 500 \)_

10000 .
= (0,2-V/92,3)= (1,92).
Kuro6 oxupupard 2-xaasaijiaH
D (1,92)=0,4726
ui tonavus. lemak P {{xr —aj<<0,2)=0,4726 Gyaanu;
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6) apBajl 8 HH TONHII yYYH

) n
b=t ‘/ 3 =%

n

dopMyaagan doifanaHamus. By HUHT yuyH { HH 2 (£)=0,95
TeHIJIHKAaH TonaMu3. 2-:KafsaJjmad (=196 HH aHUKJIaAMH3:

500
5,66 | 1— o0 )
s=1,96 ‘/_______( o ~0,2.

JleMaK HUIIOHYJY HHTEpBasl
‘ X1 —d<agxr+3
" pan doiganancak 15,676 —0,2 < a < 15,676 +0,2  €xu
15,476 <a < 15,876 6ynanu. A
0. 1. Bow ypraua KBaAPaTHK ueT/IAHWWI ¢, TaH/IAHMA
- ypraua Kriimar XT Ba TaHJaHMa Xaxumi n Gepuirat. bouw
" TYmiaMHH HODMal TakCHuJaHrad e, YHHMHI HOMablyM 4
" MaTemaTHk KyTwmwrra 0,95 HUIOHWIMAMK JapakacH 6unan
MIIOHYJH HHTEpPBalIapHU TY3HHI!

1) 0=5, x7 =14, n=25;

2) o=4, x7 =10,2, n=16.

Wasos. 1) 12,04<<a<<15,96; 2) 7,63<<a<<12,77.
" 2, Bow Tymaavad 72=10 XaXM/d TaHIaHMA OJMHIaH:
x; —2 1 2 3 45
ny 2 12 2 2 1

- Boul TYMJAMHUHT HODMal TaKCHMJIaHTaH X OEJIrMCHHHHL @
. MaTeMaTHK KYTHIMIUHHH TaHJaHMa ypraua KMiMar 6Vitnua
0,95 HIIOHWIMINK OuIaH HIUOHUIH HHTepBasl €plamuia 0axo-
" JIaHr.

XKasgob 03<<a<3,7.
3. Bow TynJaamfad oJMHran n=16 XaXKMIH TaHJaHMa-

© HHHT HOPMaJl TAKCHMJIAHFaH MHKIOPHHl OeJrHHUHI TYy3aTHIraH

ypTaua KBaiPaTHK YeKJAHHIUH S==1 TOMHIraH. o 6ow ypra-

Yya KBAJPATHK UeTJaHUILIHU 0,95 HIIOHYJIHAKK GHJIAH KOTJiaii-

AMraH HUIOHMYJH MHTEPBANHH TOIMHI.

Kasob. 0,56<s<1,44.

. 4. ByFnolt J[OHMHHHI OKCHJIMHH aHHKJaraHia Ky#garu
MaBayMOT/Iap osuHran: Xt = 14,809% . TannaHMa ypTayacHHHHE
nuc6uin xarocn S;=0,20%, n=4. Bouw ypraua yuyH 95%
ad Ba 999% JH MUIOHYJIH HHTEPBAJIADHH TOMMHI.

XKasob. a) (14,16; 15,44); 6) (13,63; 15,97).
*27 419
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- -~ ., S .

Kypcarma. xt = ¢ T/: dopMyagaH GOHNANAHUIL KepaK.
n

5. Karra naprusapa TaAépaaHrad AeTa/VIAPAAH 7L XaKMJH

TaHJaHMajard Aeraliap y3yH/IHKJIADUHHHT YpTaua apudmeTH-

ru xp Ttonuarad. [leTaldnap ys3yHaura X-—HOPMald - TaKCHM-
JaHraH Tacomupuit muxaop Oyacus. bBom Ttynmam yprada
KBANpaTHK yeTMaHdiiK. 6=0,5 MM MabjiyM 6¥jica, HOMabJIYM
MareMaTHK KYTHAHMU @ HH | HIIOHYJIM 3XTHMOJ OW/IaH KoI-
JOBYY HIUMOHYJIH UHTEPBAJIUHH TONMHT:

a) xr =50 MM; n=64; 71=0,95;

6) xt =51 mm; n=49; 7=0,99;

B) x1 =52 MM; n=36; 7=0,999.

JKaso6. a) 49,8775<Ca<<b0,1225; 6) 50,815<<a<<51,185;
B) 51,725 <a< 52,275. '

6. JletamiapHuHr y3YHJIHKJApH HOpMal TaKcHMJaHrad X
Taconuduit mMuxiop 6y/acuH. Arap Oow ypTaua KBaapaTHK
yeryianuil 6=0,5 MM Gy/I40, HLIOHU/IM IXTHUMONIAPH | Mab-
JAyMm 6yJca, MaTeMaTHK KyTWHMm @ HM 8=0,25 Gaxo aHuk-
JMKJa KOMJOBYHM SHI KHMYMK TaHJIAHMA Xa*KMHHH TOTIHHT.

a) 1=0,95; 6) 1=0,99; B) 1=0,999.

o - 1262 o .
Kypcarma. n=— dopmy/aan (oiJamaHuIL Kepak.

- 7. Bow TynmaMuMHr cOH O€NrHCH X HOpMaJ TaKCHMJIaH-
rai. n=10 xaxvau TannanMa OyHuya ,Ty3aTWiras“ ypraya
kBagpatik ueryMaHuw $==0,16 tonmiarau. bBowr ¥praua xpa-
ApaTuk yeTsaHHiu s Hu 0,999 wWwoHuMWIMK OHAaH KOmJali-
JMrad HUIOHYJH HHTEPBAJHH TOTIMHI.

JKasob. 0<s<0,448.

3-§. TauaaHma ypTaya KHAMAT Ba TaHJaHMa JUCNepCHs-
HM XHCOOJALIHUHT KYNMa@#TMajaap meTolu

. TeHr y3ogKJdauwran BapuanTtaJaap. Bapuanta-
JEpHUHT Kaly.1 KWIaaurad KMiMaTJapu KaTTa couJiap OyJrau-
4, TaHJAHMAHUHT HHFMa XapaKTepUCTHKAIapHHH KYHHAard
KynaiiTmaiap meroau Ousan XucoOnaul KyJalaup.

Tenz y3oxauxdazu sapuarma ned A aimpvand apadve-
THK TPOrpeccHs TAlUKHA 3TafuraH BapHaHTard afTH/Iajd.
lapmau sapuanmaaap 1eb .

* Xy ~—C . Pa—

= (i=1, &)

TEeHIVIMK OWIaH aHHK/JaHafuraH BapHiHTaJjdapra aiiTwaand, Oy
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epja ¢-- COXTa HOMb (3HI KaTTa uacToTara sra OyJraH BapHaH-
Ta), A—HUKKH B&PHaHTa opacupaar¥ Mmacoda (GHpJHUK.)
TannaumaHuHr #HFMa XapakTePUCTHKaMAPHHH xucobmauifia
IMIOUPHK MOMEHT/Iapiad ¢offaNanum KyJaaiaup. DMIUpHK
MOMEHTJIZD KY3aTHIU MabJdyMmMoTaapu 6ViiMua xucoOmaHain:
v .
M 2712’“ (x: —c)* udona k-mapmuban 0déuir 3smnu-
k
pur momenm Jeiunand, Oy epla ¢—COXTa HOMb, = E”"
1
TaHJaHMa XaXXMH, M; —4acToTa. Mk=’7 n; x; wudoaa k-
mapmuban GOULAQHFUY IMAUPUK MOMEHM  JEHHTalH.
o 1 = .
k=1 6¥ca, /1/11———’—1-2 n, x; =Xt 6yaamd.

1 — _ ) .
mk=72 n (x; —x1)* ndosa k-mapmuban maprasui

IMAUPpUK MOMeHm Jeduand. _
- .
my== FE n; (x; —xr )2=DT.

IMOUPHK KHAMAT/IapHH XHcoO6Jaiija OCOHJHK YuyH LIapT/d
3MIUPHK MOMEHT/ApNaH (OHAAIAHMII MYMKHH:

* 1 .k x; —c\k
My Bt =o o (2]

upoaa k-mapmubau zuapm/zu IMRUPUK MOMEHmM JeinnaT

IH.
M3 —‘"[ Zn,xz—c—— Zm] (%1 —c)

éxn 6y eplaH Xt HH TONAMH3: x—TxM’l‘ h+c dopmyna Tan-
JaHMa ypraya KuiMaTWHH Tomuuwl opMmynacuaup. Dr =[M;—
— (M})?]4* 3ca TannanMa AHUCHEPCHSACHHH XHCOOaWl (opMyia-
CH.
xt Ba DrJapuu xucobnaiifa, kynafiTMalap MeTOAHAAH (OH-
JaJlaHHLI yuyyH XHcoOnauwl ka[BaTHHH TY3ULI Kepak.

1) XKaxpansuur OHPHHUH YCTyHHra BapHaHTaNap opTHo
6opuir TapTHOUAA E3WMIAM;

2) UKKMHYM YCTYHra BapHaHTAJapHHHI MOC paBH Aard
YacToTa/lapn €3WNaiMl. YCTyH TarHra '-IaCTOTdJIap HHFHHIHCH
é3unagy;

X; —C .
3) YUHHYH YCTYHra IapTJH BapHaHTallap #; = ‘h é3u-

Najiu;
4) TYPTHHYH YCTYHra yacTOTajlap IUApT/IM BapHaHTajlapra
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Kynaiitapu6 €sunalM. YCTyH Tardra YJapHHHC HHFHHIHCH
€3u1ay; :

5) GemMHUH YCTYHra uacToOTalap LIapTJIH BapHaHTaJIap
KBaJpaTiapura KynafiTupuanG €swiajd, yCTYH Tarura yJap-
HHHI HAMFHHIUCH &3WIaMH; '

6) OnTMHYM YCTYHra YacTOTalap Xap KaHCKCHHH GHTTa
OPTTHPWIraH 1aPTJH BaPHAHTAIADHUHI KBaAPATJapHra Ky maii-
THPUG €3Unmafy Ba YCTYH Tarura >\ ni (ue +1)? fiurunnu €3u-
JaJiy. ‘

By ycryw xowmpos ycmyn pefiwnagu. Arap >ni(u+
-+ 1) durungu ‘

QUi+ 230w 4-n

HUFMBIHra TeHr GYnce, y XoJfa XuCOOJainsap TYFpH Gaxa-
puiray 1e6 xucoG6JaHead. Xamsan TYsAMPUATaHAAaH KeiHH

1 1
MT-—‘?EIM u; M;=72 n; uf

WapTad MOMeHT/Iap Tonulapd. Cyurpa xt Ba Dr Jap Xuco6-
JIaHalH. -
1-mucon TaniaHMaHuHr Gepuirad TaKcHMOTH Gyiikua
TaHJaHMa ypraya KUAMaTHHM Ba Tau/JaHMa JHCIEPCHsICHHH
KynadTMadzp MeTOAU GHJIaH TONHHI.
a) Bapuauta X; * 18,6 19 19,4 19,8 20,2 20,6
uactoTa n; 4 6 30 40 18 2
6) Bapuanta x; 65 70 75 80 85
4yacToTa 1 2 5 25 15 3
A. a) Xucobnall KalBadUHH Ty3aMH3:

1 2 3 4 5 6
Xy ny uy n; uy ny ”3 ny(u, 17
18,6 4 | —3 —12 36 16
19,0 6 —2 —12 24 6
19,4 30 —1 —30 30 0
19,8 40 0 —54 0 40
20,2 18 1 18 18 72
20,6 2 2 4 8 18

22
N =100 Duti=32 | N =116 |3y (2 +1)=152
4922
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XHCOOMAIIIaPHA TEKIIUPHIL YYyH
2 n; (lti +1)2=Zni u%+22m u; +n
aiiausTaan  QoiinananaMus; )i (u; + 1) =116 — 64 +
+100=152. :
KonTposn HUFHHAWIADHHHT GUD XU SKAHAMCH XHcoGJal- -

Jiap TYFpH OaapWIraHuiaH Janosar Gepaid. DHIH, OGUpHHUU
Ba MKKWHHUYM TapTHOJH LUAPTIH MOMEHT/IAPHH XHCOOJMaiiM H3:

32

1
M)I:;I-Eﬂl w; =— 100" =—.—O,32,
1 116
M;Z—;Zni u? = -——100' =1,16.

Bepmraﬁ mucoaa h=19—18,6=0,4; ¢=19,8 3xauunu
XHcobra oscax:
X1 =Mh+c=—0,32-0,4-+19,8=19,672,
DT=[M;—(MT)Z)]/Z?———[1,16—(;0,32)2]'0,42———0,1692.

6). By MHCOMAA XaM OCOHJMK YYyH XMCOGMALI KATBAJM -
HH Ty3aMH3,

1 2 3 4 5 ] ’ 6

x, n u, n, u, i u? ny Cuy +1)2
65 2 —2 —4 8 2

70 5 | —1| —s5 5 0

75 25 0 —9 0 25

80 15 1 15 15 60

& | 3 2 6. 12 27

21

> 50 12 40 114

. 423
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Kourpon: 3 n; (u: +1)*=114.
N ni+ 3 +n=40+241-50=114.

. Jemak, xucoGmawiap TY¥FpH 3kad. duau M| Ba M, uu
XUCOOAMU3:

MT= —:l—zlli u; == %:O,Q‘l’,
M=~ ¥n; u = Z2=0,8.

Bepwiran muconna f1=70—65=>5; c¢=70 sKaHMIrHHH XH-
cobra osncak:

Xy =M% h+c=0,24-5+75=762.
Dr = [M—(M;)*|h*=[0,84(0,24)*]-25=18,56. A

(. TannaHMauuar OepwiraH TaKCHMOTH OYilMda TaH/JaHMa
ypTaua KHAMATHHM Ba TaHJaHMa KHCMEPCHSHH KynaidTManap
MeToAM OujaH TONHHT.
8 x; 12 14 16 18 20 22
n, 5 15 50 16 10 4
)Ka306. XT =16,46; DT =4,87.
9.-x; 10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 12
n, 2 3 8 13 25 20 12 10 6 1
Xaso6. xr=11,1; Dr=0,14. -
10. x, 15 20 25 30 35 40 45 50 55
n, 6 13 38 74 106 8 30 10 4
JKasob. xr =34,7; Dr =54,46.
1. x; 8 85 87 89 91 93 95 97 99 101
n, 6 7 12 15 30 10 8 6 4 2
Xaso6. xt =90,72; Dr =17,20. B
2. Tedr y3oKaAukAa Oy naluray BapHadTaumnap.
Ky3aTHw HaTuKamapulda BapHaHTanap XamMMa BaKT XaM TeHT
y30KAMKA2 JKoinawiraH 6ymasepMaiiin. TeHr y30KJHKAArH
BADHAHTAJIAPra KeATHPHII YyYyH OeNrHHHHI Ky3aTHIaéTran
XaMMa KHAMAaTJaPH KUPraH HHTepPBaJHH Oup Heya TeHr KHC-
MHit HHTepBan/apura OYJHHAM, CYHrPa KHCMHi HHTEpBaJIap-
HHHI YPTalapd Tonunmaadu. Xap OUP sfIHTH HHTEPBak 4yaCTOTACH
YUyH L1y HHTEPBaJard 4acToTajap AMFUHIAMCH OJIHHANY.
2-MHCOJ. 7#=50 XaXMJ{ TaHJAHMaHHUHI TEHT Y3OKJHK-
Ja Gy/iMarad BapUaHTaJapu TaKCHMOTH OYiHua Taw/lama yp-
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Taya KHAMAT Ba TaHJaHMa JAHCIIePCUSIHH KynafiTMasap Meto-
Ad OuNaH TOMHHT.

x:6 8 11 13 155-17:5 20 235 245 926
il 9 6 ¢ 4 6 8 5 4 1

A. 6—26 nutepsamun y3ywaura- h=4 Gyurad 5 Ta KHC-
MUl HHTepBanra GyJaamus:

6—10 10—14, 14—18, 18—22 2226

Kucmuit  vnTepBamnapuuur ypTanapuHd SIHTH Y; BapHaHTa-
Jap  CH(pATHAA ONUG, TEeHr Y30KAHKAArH BapHaHTaJapHH XOCH /1
KHJ1aMH3:

¥i=8, ¥;=12, y;=16, y,=20, y,=24.
Xap OHp HHTepBa/HHHI 4acTOTAMAPH KyiHiarHya Gynanu:
n,=14+9=10, n,=6+6=12, n,=4+6=10,
' n;=8, ny=54+4+1=10.
JleMax, TeHr Y30K/MMKIATH BapMAHTA/Map TAKCHMOTH:

yv: 8 12 16 20- 24
n; 10 12 10 8 10

Kynafitvanap meroxunan coiinananamus, OYHHHT YUVH
XHCOOMall JKalBaJHHH TY3aMH3:

¥; n, u, n, ny u% ny (u, - 1)
8 o, —1 —10 10 0

12 12 0 —10 0 12
16 10 1 +10 10 A0
20 8 2 16 32 Co72
24 10 I 3 30 " 90 160

| 56
by 50 | 46 142 l 284

Konrpon:
2 n; (ul —[—1)2:284
Ynu?i2 an Ui +n=1424+92+20=984,
199 425
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Hevak, xucoGmauliap Tyrpu sKaH. HAH M} Ba M napuu
XHUCOoO/1aHMuU3:

M= iy =2 —0,92,

« 1 142
M= n l= =284,

Bepmra&x_nmcomaﬁ:éi, ¢=12 Oymaun yuyu:
yr=M]-h+¢=0,92-4+12=15,68,
D =[M;-(Mf)“’]/z?:[2,84—(0,92)2] -16=32.
Tannauma pucnepeusiay xHcoGsamga rpynnanaul HaTxka-

CHla BYXKYyAra KeJraH XaTOHH KamaliTupuin Maxcaguna [Llegd-
$Hapo mysammacu KAPHTHMANM, Yy KYHUZACUTa TEHT:

, 1
Dy =D, —E/z"’.
Dt Ba. & uuHr KHAMaT/IIpUHH YpHHUra KVAMH3:
Dy =32 — - 42=32—1,3=30,7. A

O. Ky#ugary muconnapra xr sa Dr, D napuu kynaiir-
Manap ycyau Guiad TOQIIHHT.
12.%, 2 3 7 9711 12,5 16 18 23 926 26
n; 3 510 6 10 4 12 13 8 20. 9.

XKaso6. xv=15,56; Dr =45,14; Dy=42,14.
-13. %, 10 13 15 17 19 23 24 26 28 32 34 35
. m 2 4.6 89 620910 8 7 5

XKasos. xr =24,35, Dr =31,83 D,=29,75. -]

4- §. OMOHPUK TaKCHMOTHMHI aCHMMETPUACH Ba
9KCLEeCCH ,

MaTemaTuk cTaTHCTHRAga HUCGHH HaCTOTa/I?p TaKCHMOTH
SMIUPUK MAKCUMOM  JNefWIald (SXTHMOMIAD Ha3apHACHIA
SXTUMOJITAP TaKCUMOTH HA3apull maxcumom Ae6 0pUTHIA-
A). Bab3aH SMIHPUK TaKCHUMOTHHHT Ha3apHil HOPMa/l TaKCH-
MOTIaH 4Y€TJIaHHIUMHE Gaxo/alja acUMMETPHS Ba 3KCLECC
KaGH MaxCyc XapaKTepHCTHKaMapiaH choliaananumany. i

Hopwman rakcumor yuyn 6y X2paKTepHCTHKANAPHUHT' KMi-
MaTJMapd HOAra TEHr. Arap YpramumaéTraH TaKCHUMOT YUyH
aCHMMETDUs Ba 9KCUECC KHiMaTJapd HoMra sIKHH Gyiica, y
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xonga Oy CTaTHCTHK TAKCHMOTHUHT HODMaJl TaKCHMOTra
AKVHJIHTHHY TAXMHH KHJMLW MYMKHH. IMNUPHK TaKCHMOTHHHT
HOpMaJ SrpH UM3HKKa Kaparanga Kyn €k xaM KyTapHidiLu-
HH OaxoJall yuyH sKclecchan (oHnanaHumaiy.

OMIHPHK TaKCHUMOTHHHI aCHMMETDHSICH Ba 3SKCLECCH Ky-
Aunary TeHrJMKaap OHaH TOMMJAAH: :

a,= m—;, lk‘ T
GT . (o3¢
6y epia or —TaHJaHMa YpTaya KBaJpaTHK ueT/aHHLIN;
m3=—,11—2 2y (X; — X1)®— yuHHUH TapTHGMM MapKasHil
SMIHPHUK MOMEHT,
m_i=%-2 ny (X, —X7)'— TYPTHHUM TapTHOJM MapKasuil

SMIIHPUK MOMEHT. Arap BapuaHTalap / KajaMmaH TeHr y30K-
JMKJary BapHaHrtanap Oynca, m, Ba m, Jap Kyiiugara ¢op-
MyJianap opKaJad XUcOOJiaHau:
my = [M; — 3MIM; - 2 (M7)*] 3,
my = [ M} — AMIM; + 6 (MM — 3 (M) A,
» 1 X;i—¢C
/VIk:TZm u;z, Uy :..‘_’;_,

€—COXTa HOMb. _
. l-mucon Ywmby SMOHpHK TaKCHMOTHHHF aCHMMETpHs-
CH Ba IKCLECCHHU TOMHHT. . '

X; I 10,6l 10,8 ! 11,0 , ll,2| 11,4 I 11,6, 11,8
nil 5‘10'17[30]20{12, 6

A, Kynafitmanap Meronupan  (ofifaTaHamus. BynuHr
YYYH XHcoOJall KalBaqMHH Ty3amMu3. 1—5 YCTYHJap aBBaJ-
rd naparpadiard kalH TYJRMpPWIamu, ibHH Oy epia MmapTi

x._c - -
U = —‘-h— BapHaHTa/lapra ytu6 (c=11, 2 3Hr KarTa yacTOTaIM

BapHaHTa, A=X;y1—x; =0,2) YUHHUH YCTYHHM TY/ILHpaMu3.
CyHrpa HKKMHUH Ba YUBHYM yCTYHJAapAard MOC  SJeMeHT-
JlapHU K{MalTHPUG TYPTHHYM YUYH S/EMEHT/IAPHHH, yUYHHYY
Ba TYPTHHUH YCTYHJark MocC S/EMEHTAaDHU KYNauTUpHO,
GemHHYH YCTYH SJIeMEHTJAaPHHH XOCHJ KHJIaMH3 Ba XOK£30.
OXHPrd YCTYHHH XOCHI KW yUyH 5ca VYHHUH YCTYH 3Je-
MEHT/Iapura 1 HU K¥uuG, yJapuuHC TYpTHHUM JapakajapuHu
UKKMHYH YCTYHHHHI MOC 3JIEMEHTJIapHra KymnaiTHpaMHu3.
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P P I ’ m w2 l moad | omoad [, A
10,6/ 5 |—3] —15 | | —135 | 405 80
108102 -2 | 4w | -8 60 | 10
o[ 17 |—1| =7 | 17 ’ 17 7| 0
m2fs0| o] -5 | o —232 | o 30
imej20| 1| 20 | 2 20 | 20 320
1m,6] 12]-2] o4 l 48 l 9 l 192 ] 972
8| 6| 3| 18 54| 162 w9 | 1536
| 62 278 I
] I e e i o o K

Kontpom: ¥n; (i +1)'=1948.
Snuj+4dn-w+6¥n ul 4-n =
=1280+184+-1344+40-4+100=2948.
Hemak xucoGnawiap TYFpu 3KaH. IJuam M], M, M, M
Ba xr, Dt, o napuu xucobjaiimMus:

« 1
Ml=—n—2fll u; = 1—0-0——-0 1
My=— S =20 =994,

100
v | 3 _
MS——’;Eﬂl ui 100 0 46
i1 . 1280
M4—n2n, ut = 45=128;

x1=Mh+c=0,1.0,2-11,2=11,22;
Dy = [M)— (M})?] h* = [2,24 — (0,1)?]-0,04=0,0892;
3 =y 0,0892 ~ 0,29.

YuHHYM Ba TYPTHHUM TapPTHOGAL MapKa3Hil SMNHPUK MOMEHT-
JIADHH TONAaMH3:

= [ M} — 3MIM; + 2 (M?)] h3=—0,00168;
= [ M} — 4M M+ 6 (M) M;—3 (M)*] h*=0,0204.
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Acnmme’rpnﬂ Ba 3KCLECCHH TOIaMH3:

__my _ 0600168 _ . .
L=E T 0,0258— —0:063
My 0,0204
lk_c—g‘. 8= 00079_3~JrO4 A

By Tonuirasnapian Kyiuiaraua XyJsoca YHKapH MyMKHH:

a) acUMMETDHS Ba 3KClecC KHAMAarapd HoJra AKUH (MOC
pasumaa 0,06 Ba 0,4 Tenr) 6yarasd yuyH 6ol TYNJIaMHH
HOpMaJl TaKCHMOTra fAKHH 1e6 Kapawl MYyMKHH; G) acuMmerT-
pua MaH@Hi COH OY/IraHn yuyH 3rpu UM3HKHHHT ,Y3yH KHC-
MH* ypTa KMAMaTAaH yanja €Tap 3KaH; B) 3IKclecC MycbaT
OyJrasd yuyH STPH uM3HK HOpMa/d 3rPH 4YHM3HKKa Kaparasia
,0amanapox“, ,YTKHPPOK® yura 3ragup.

(1. Ky#maarn mucosiapaa SMNHPHK TAKCHMOTHHHI acHM -
METPHsACH Ba 3KCUECCHHH TOIHHT.

14. % 26|32l38’44|50.{56|62
5|15 |4 |2 | 8] 4| 3

n

-

15. x| 12,4 16,4 20,4 | 24,4 | 28,4 | 32,4 | 36,4
m| 5 | 15| 40| % | 8] 4] 3

~

16. x| 10,2 10,0 [ 11,6 [ 12,3 13 | 13,7 | 14,4
m[ 810 [6 12| 5 3| 2

17. x| 100 | 115 | 120 | 125 | 130 | 135 | 140
m[ 5| 10 [30 [ 25 [ 15|10 5

18, x| 102 | 112 | 122 | 182 | 142 | 152 | 162
m| A 6|10 |4 2| 12] 8
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XIV BOb
KOPPEJISIUMST HA3APUSICH -

I- §. Y43HKIH KOppeasuus

Matemarnkaza Ba TexHukafa (yHKUHOHaT OOFJMaHMII TY-"
IYHYaCHHH K¥I yupaTHl MyMKHH. Macanad, JoHpa 103H
paguycura Goriuy (S = =R?), ras GocHMMH XaXM Ba TeMrnepa-

Typara 6oriug (p = R- %, p—ra3 GocumH, ¢-— TemYiepa-

Typa, U-— XaXM, R -— §3rapmac KO3((DUUMEHT) Ba XOKa30.
$yukunonan Gornanuw  TaCOMNDHI MHKAODIAp OpacHaa Xam
Oy MIIE MYMKVH.

Cmamucriurx 60raanuu 1ne6 WYHEaH OOFIgHMIITA AHTH-
JaMKH, YHIa MHUKAOpJEpAaH OHUPHUHHHI ¥3rapHiuu HKKHHYHCH-
HHHT TaKCHMOTH Y3rapuuiura oaus Kenagd. XycycaH, CTaTHCTHK
GOFIMKNMK MHKJOP2PAAH GUPHHHHT 3rapHLUM HKKHHY HCHHHHD
ypraua KuiAMaTHHH Y3rapuiidfa KypHHALW; 06y XomAa crartuc-
THK OOF/IaHUI KOPPeAAYLOH GOFAQHuUL 1e6 aTanalu.

Macanan, 6up neua wMafiioHra 6Hp XWa MUKAOpPAA YFUT
CO/ICaK XaM OJIHHTaH XOCH/XODJHK Xap XWJI MHKIOpAa GyJiaau.
JlekuH Ypraua XOCHIIODMK COJMHIaH YFHT MUKAOpUra GOF-
JuK G6yaann. By epra XOCHIIOPAMKHHM YpTaua KHiiMaTH GH/IaH
YFUT MHKAOPH OpacHia KOPPeJSILHOH GOF/aHMIl MaBXyx Ae6
Kapaml MYMKHH.

Wapmaun ypmawa xuimam Vv, ae6 Y vudar X = X xuii-
MaTra MOC KUAMATJIapPHHUHT apHOMETHK Ypraua KHiimaTHra
afiTH/TalH. ‘

Y nune X ra koppeasyuon 60orauiuzy neo, Y, WwapTig
Ypraua KHAMATHHHT X ra QYHKLUHOHAT GOFJIMKJIMIHra afiTHIALM:

Ve = J(x). (D
(1) Tenrnava ¥V wune X 2a pzepeccusi mewneaamacu je-
HWIau;
J(x) dynxuus ¥ Huur X ra perpeccHsicd, yHHHT rpaguru
3ca Y HMHT X ra peepeccus 4usuru Reldnam.
430
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y=2() @)

TeHrJIaMa X HHHI Y Ta pepeccus meHzAamack IeluNaiu.
Koppensunon GOFAMKAHK MKKH XWI GYJaii: YHSHKIH Ba 3T pH
YH3HKJIH.

KoppenssuHoH OOFAHKJAHMK YHSHKIH 6ynram1a perpeccust
TEeHIJIaMacH

Ye=ax+b 3)

KypunHwaa OGymand.

By TenrsaMagard @ TaHJaHMaHHHT peepeccus Kosgp-
puyuenmu NeHUNann. (3) JarH @ Ba b HH 3HT KMYHK KBajpar- -
Jap MeTtoad €plamuia KyHHAAarH HOPMas TeHrJama CHCTeMacH-
1aH TOaMH3: '

n n 9 n
; %xi=2xi)’z

nb—%—a>x —2.)’1
i=1

(4)

Y Huur X ra perpeccus TYfpH UM3UFUHMHI TaHJaHMa TEHT -
JaMacu

Ye—y="r: 2(x—x) (5)

KYDHHHWIAA GYManu, Gy epla ¥,-— WApTad ypraya KuiimaT
xBay Temunpmaérraﬂ X Ba Y 6enrlmapﬂm-xr TaHJaHva yp-
Taua KHHMAaTJapk; o,, o, — TaHJaHMa YpTaya KBaAPaTHK ueTJa-
HHILJIADH, r,——TaHJIaHMa KOoppensiiups KO3(GhUIMEHTH, Y KYHH,
Jaru ¢opMyJdia opKaiu TONHAALK:
Stgy- XY —nXY .
ry= . (6)

ng,sy

UH3HKIM KOppessiiHOH GOFJIAHHII 3HUYJIMTHHH GaxoJjall
Y4YH TaHJaHMa KOPPeTsSUMOH KO3(DGPUIHEHTH 7p — XU3MaT KH-
Jaau; |r.| Oupra xaHua sxuH 6y/ca, GOFJIAHUII IIYHYA KYUJH
6ynanH.

XHcoOnawmapiu  CoafafaliTHPHILl YUYYH XHUCOOGJam Xaj-
BaJIMHU Ty3ull KyJap. '

Arap X Ba Y Genruiap ycTHiaru Ky3aTHil MabayMOT/IapU
TEHT' Y3OKJHKAATH BapHaHTaNIW KOPPEASUHOH KA[ABAT KYPHHU-
wnja Gepuaran 6yJca, y xosija KyHHRard

=G Y=
GETRUT TR
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I1apPT/IH BADHAHTANAPHY KHPUTAMH3. ¢y, C, Jap MOC PaBHILAZ
nCOXTa* HOMIAD, Ay, h, Jlep 3ca MOC paBHIUfAard  KagamJap.
[tlapriu BapuanTanap opkanM TaHJaHMa KOpPeJISILs K03(h-
GuuHeHTH Ky#Auaardya TONWIaHN:
En,wuv —nuv

Fr= — , 7)

ne,a,

Oy ephar# 1, v HH XHCOOMAUIHM KEIrYCHIA MHUCOJ OPKalH
TYHIYHTHPAMH3.

e = Nn,u N rhu? v ﬁ—z
u=-n ’fU:"Jn ’3u='/-u2'-(ll),

g, = V/ v (v )

Hpoganap KyrnafdTvaNap METOAH OpKadH TONMIaAH. Y JMapHH
TONraH/iaH CYHI PerpeccHsi TEHrIaMacHaard ugoaalapHH Kyiiu-
AarH4yd TOMAaMH3: -

X = uhdc, Y=vh+c, 5 =3k

1- Mmucou. bBepuirad Maiiionza ¥rUTHH XOCHIZOPIHKKa
TAbCHPHHHM ypraHuil Makcajuaa - yTkasunarad. 10 ta taxpuba
HaTHXKaCH Kyfunariua:

6]11‘11‘7‘8'10]12'6

10|,9 N

Yy

27|32‘33‘30130'33'34[29'31,32

Gy epla X Xap OWp rexTap epra COJHMHTAH YFUT MHKAODH
(ToHHa). y — xap GHp reKTap epiaH OJMHIaH XOCHJALOPJHK.
Y vunr X ra TYFpM UMBHKAM PErpeccHs’ TaHJaHMa TeHrJaMa-
CHHH TONHHI Ba YHH KY3aTHILI HaTH:KaJapH GU/IaH TaKKOCJaHr,

. YFUT MMKJOPHHHMHT OLUMPHAMIIM GRJIAH XOCHIIOPIHK
OPTHIUHHH Kypamu3. By MKKM MHKAOP ¥3apo TYFpH UM3MKJIH
6orJyiaHHLIra 5Ta 1e0 KapaiMH3:

V., =ax +b.

By epnaru napamerpmap @ Ba b ud Tomdm yuyH XucoGJai
KAABAJIHHH TY3aMH3; :

432 www.ziyouz.com kutubxonasi



l- xagBaa

Kpuba

T::ggep" Yy x; x% x Y
1 27 6 |© 36 162
2. 32 11 121 352
3 33 1 121 363
4 30 7 49 210
5 30 8 64 240
6 33 10 100 330
7 34 12 144 408
8 28 6 36 168
9 31 10 100 310
10 32. 9 8l 283

n=10 | Ly, =310 [ Bx; =90 | Lxj =852 | By,y, = 2831

a Ba b napamerpaapHd TOnMW yuyH (4) popmysagan doiina-
JIaHAMH3: :

{90b + 852 a = 2831,
106 + 90 a = 310.

WkxuH4H TeHrmHKkHM 9 ra kynaliTupuG GUPHHUM TEHIIHK-
JaH alHpaMH3;

41,

42 a = 41; a =g

p = 310—90a 5
- 10 14
Y xosna Tene6 KWIBHTEH [ErpeccHsi TEHIJaMacH

- 41 3

=22

xypunHiaa Gynany.
OHIH GHD XHM MHKAODHETH YFHT COMMHTaHAa (*) TeHIVIHK
OyiiHua y, KyTHIZIHraH XOCHIIOPAHK KHUHMAT/IADHHHHT Y,

TaH/JaHMa KHAMaTH MHKAOpJzpuisH ofuwuud 0,01 aHHKAMKAA
TONIAMM3:

2- wanBaan

i Yy B ' Ve

6 27 . 28,06 1,06

11 32 32,96 0,96

11 33 32,96 —0,04
98—169 www.ziyouz.com kutubxonasi

433



*q Yi Y x Yx —Yi
7 30 29,04 —0,96
8 30 30,02 - 0,02
10 33 31,98 . —1,02
12 34 33,94 —0,05
6 28 28,05 0,05
10 31 31,98 0,93
9 32 31 —1,00

Yx—¥; KMAMaTiapuaaH KYPHHAAMKH KYTWIBJAHMraH XOCHJ -
JAOPMUK VFUT MHKAOpUTA XKyAa OOFIHK 3KaH. A
Kysa'rmu.nap COHH KaTTa GyJraHfia x KUAMaTHUHI V3H 7,
- MapTa, Y KufiMaTHUHT ¥3u n, MapTa, COH XKydTd (X; y) HUHT
y34 n,, MapTa yupauu MyMKPIH [y cababiu xy3atuur Mab-
nymomapu rpynnaiaHajd, SbHH My, M, M., HaCTOTajlap XH-
cobnanany Ba XajBan KYpHHHIIHAA €3Hiamu. Bysnait xonataa
KyHHIard MHCOJIHH euHll CXeMacHiaH (oifallaHrad MabKyJl.
2- Mucon. Dupopra VcuMAUK  OFUpPJUrHHHHr (6YTYH
YCUMJIHK OFHPJMIH X IPaMM XHCOGHIA) SKHATaH ypyF OFHD-
JUrH (y rpamMM xHcoOuaa) O6y#Hua TaKCHMOTH XKaiBal YCYJIH-

Ja Oepwiras.
3-xaaBan

;/ Yl 13] 18] 23|28 33|38 |43|48|53]|58|63|68]n,
% | 3] 2 5
35 6| a4 1
45 1 {135 - 19
55 12481 16
65 1 4|42 1
75 21661 15
85 1]5 6
95 1|41 6
105 214118
115 1 1|2
125 1|1
ng | 3102 ofaltujo| 7l6]6| 1| 3|00

By epaa yCUMJHK OFMUPJHrH Ba YPYF OFHPJIHK/IAPU CHHD-
Japra axparuirad 6yJud, Oy CHAbMAPHUHT YpTAIIpH X — 23,
.35 Ba X. x. y—13, 18 Ba X. k. 1ed oJyHrad. 3 COHH —
YMYMHI OFHUPJIMTH 25 T' XamMJA3 YPYF OFUpJaurd 13 r a3H 6y -
rad y4 YcHMJHK OGOPAHrHHM KypcaTtaad Ba xoka3o. CYHrru
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YCTYHIa yMYMHH OFHPIHKKA MOC ¥CHUMJIHKJAD YaCTOTACH 3KOii-
Jawrad. 100 ycUMIMKIAH 5 TACHHMHT YMYMHil OFMpJHTR 25
rpamM, 11 TacMHMEr ymywmuii OrupaMru 35 I Ba XO0Ka30.
CyHrrd #ynga ypyr OFMPJMrHra MOC YCUMJMK 4acTOTalapH
-y ¥ounawran. JHIH KOPPeNALUS KOI(OUUHEHTH Y HHHT X-
ra Perpeccss TYFPY UM3HFHHHHIT TAH/J4HMA TEHIJIAMACHHH Ty -
3amus. : :
A X KuAMaTIapH y3rapMac eiupma 10 ra, y Kuimataapu
3ca y3rapMac afiHpMa 5 ra sra SKaHHra AMKKaTHH Kal0 THG,
x— 15

WapTM BADHAHTANAPHH KUPHTAMH3. X YPHHCA U = “—o— MHK-

JIOPHH Ba y YpHMra v = XLS‘E MHKJOPHH KHPHTAMH3.

by xomua x = 25, 35, 45, 55, 65, 75, 85, 95, 105, 115,

125 xufimatiap moc paBH A
u=1,2 3 4,5,6,7 89, 10, 11

KuiiMaT/ap OM/IaH, y HHHT

y =13, 18, 23, 28, 33, 38, 43, 48, 53, 58, 63, 68

_ KuiiMaT/jiapi aca U HHHr
v=1,234,56,7,8,9, 10, 11, 12

KHAMAT/apH GWJIaH anMailanH.

Hatixkana siurs waprin papuantanap 6yiMua Kydumars

KOPPEISILLHOH KalBaJHU XOCHJa KH/IaMH3:
4- agxaBauan

10

>
»
)
—_
I
w
-

11\ 121 n

1 312 5
2 6 | 4 1 11
3 11135 19
4- 2 24|81 16
5 1 4| 4|2 11
6 2661 14
7 1|5 6
8 1411 6
9 241|118
10 1 1§2
11 1|1
n, { 3(10]20]9|14|11] 98|66 1]|3]100

R i, v MapHu XHcoGnaul Y4YH TYPT MaHAOH ycyiuiaH ¢od-
NanaHub KyHHaarn 5- ajBajHH Ty3aMHU3.
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5- xaABa.

| 2526 | o9g | 66 | ovs | osp | sor | 126 | o9e | oze | var | 081 | @ | € | wm=o
98F| any
1ez8 @7, e | 6 _ g | os | 1s [ es |0 | v fre|o || e|nmK=n
1l ,
cel cl I__ 81
0%z %z 10 il o1
zil ot/
1] 1l6] slog) glst
beL B w o el sl 6
18| ypleg|_1l8
e — ===
eev v orl loel 18} 8
. | glS | 1lL] : .
9ze Ly , ol 12 L
A1l olog] _olog] zlat
9Lg % 8l izl leel ol o
3l01] _ ylog| lo s
_S P — g
208 19 vl |vel  odl £ |
| eleg| glot| o8| (b
083 L _Ii) glee) yl) el®) b
0 ol lovl lot| l9ol 1zl
gls1| grlee] 1l€
€8 9 Al _eli2 ) €
! ! gl leel |zl
, ¢_.w|_ glell
9 L z
v ¢e _m__ zi
zl8| ele
. g2t I
L L vl lel
A—n Jamg =4 a 1 o1 s | s | ¢ o | s | | ¢ [z [ //
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Xap OHp KaTak YHIard I0KOpW Ba MacTKH uyan Gypuakjar
paKam/aap MOC PaBHILJA U Ba 4 IUAPTVIM BApPHAHTAjap KMAMAaT-
JIADUHH YacTOTacHra KynaiTHpuiu OHIaH XOCHI KWMHamd. By
IOKOPH YHT (NAcTKH yan) Oypuakiard pakam/IapHu catp (yCTyH)
. O6yfmya [HUFHO OXUPrH &BBAIrH YCTyHra (caTpra) é3amus.
Macanan, TYPTHHYA CaTp Ba GEIIMHYH YCTYyHAArH Gy paKammap
AHFHHIUCH KYHHAArHya TONHJANH: :
0=1-2+2-3+4-4+85+1-6=2+6+16+40+6
. 64=4.84+444+6-2—32+20+ 12

[MacTkn uyan Oypuakiard COHMAp 4YaCTOTAHH X KYMafiTh-
PHUIAAH XOCHJ KHJHMHATH.

Oxupru ycTyH (catp) Kartaksspura u-v (v-u) xuiiMat/iapu
XK OANAL THPHINO, OXHDHAA yJap HUFHHIHCH €3HJafu.

By wanpannan ¢oigananub Kyhuaars xucobnawaapHi Ga-
JKapaMHu3: :

u=—— =5 =i — 486
—  Duyv v 543
PSS T = o8
3HAN KyHWrard €pfamuM JKaJBaNNapHH TY3aMH3:
6- wagBan ~ 7-xafsan
u n, ny,u ny u? v ny ny v ny v
1 {5 |5 | s 1 |3 |3 3
2 11 22 44 2 10 20 40
3 19 57 171 3 20 60 180
4 16 64 256 4 9 36 144
5 11 55 275 5 14 70 350
6 15 90 540 6 1l 66 396
7 6 42 294 7 9 63 441
8 6 48 384 8 8 64 512
9 8 72 648 9 6 54 486
10 2 20 200 10 6 60 600
11 1 11 121 11 1 11 121
12 3 36 432
M 100 | 486 2938 hX 100 543 3706

= W —_— (4,86)2 - 5,7604.
g, = ¥ 5,7604 = 2,400.
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* Lnger . 3705 .
9 ¥ 2 __ 9/Uo
% =— — () =5

— 29,4849 = 7,5631;
3, =V/7,5651 = 2,750.

DHIH 7, HM XHCOOJMAHMI3:

_ Yu,uv—nuv

Fa= no,S, =
- 1 (Enuv uv— E;\) _
4%y 4
1 '3,257 \ __6,1802 .
= 5975 | g0 — 865,43 ) =555 = 0,936.

Mavnymxn, r HuHr KHiMaTH (4 1) ra sgud uymkca OH3
Kapa€Tra X Ba Yy MHKJOPJAp OpacHmard OOFJaHHUIHU YH3HK-
Ju OoFJaHuI e KapalliuMu3 MYMKHH.

X Ba y Jap yuyr KyHHRarmaapHH €3HILHMH3 MyMKHH:
(x =uh +Cy y=thy+Cp op=0,h o

Dynnas:

y = 5,0/12.

10 w+5=163,50;  o,=10-3, = 24,00;
50+ 8 =35,15; o, =50, = 13,75;

I

I

< | Ry

L d
znuv

Coy = 50-Cuy =5o(-

P 75) — 50-6,1802 = 309,01

n

KeNMNO YHUKaLH. :
Perpeccus TeHr/aMacHsu KENTHPUG YHMKADHLL YYYH perpec-
cH KO3(D(pUUHEHTHHN XHCOGMANMH3: '

Py = 1e 2 = 0,936 3

T = 0,536.

Y HHHI X Ta Derpeccus TeHIVIAMAcH Y,— Y = pyy (X — X)

ra acocan y, = 35,15 — 0,536 (x —63,50) éxu y, = 0,536x

+ 1,11 kenu6 umkanm.

A OHIM X YpHAra YHAHT TYPAH KUAMATJIADUHH KYit6 v,
KHAMAT/IaPHHA TOTAMM3:

¥1=0,535-25 + I,11 = 14,51 = 14,5

¥2=0,536-35+ 11,11 = 19,9 Ba x0Ka3o0.
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Ky#ingaru keiBaiuu Ty3aMus:

8- wxaaBaaxa

' ' 3y ! -

* Yx  Yx Ye="x * Yx _jx Y=Yy

25 14,5 15,0 —-0,5 75 41,3 40,0 1,3 |

35 19,9 22,6 — 2,7 85 46,7 47,2 0,5

45 25,2 24,1 1,1 95 52,0 53,0 —1,0

55 30,6 29,9 0,7 { 105 57,4 68,6 | —1,2

65 | 36,0 35,3 0,7 ] 115 62,8 63,0 0,2
125 68,1 68,0 0,1

Kansanpan kypuHamuku Xycycuit ypraua XakukHii ¥pra-
yara eTapiH SIKMH SKaHHHH KYDPeMH3.

dcnaT™Ma. YYHHUH YCPYHAArH y, HHHT XyCYCHH ypraua
I\HPIMaTJIapH KYHAHJaru4a TONMUIAaM:;

— 13:3-+18.2

T
- 186 +- 23+ 481
e i s B = 22,6
Ba XOKaso. 4 -

3- MHC O . Tyl’lpOKHHHI‘ HHCcOaTaH HaMrapuwinrd (x) sa
€NUIL KOKJIHI H (y) TYFPHCHA aHUKJAHTAH MabJAyMOT/IED KYHH-

_ Raruua ,
x(%) 199 20,9 26,1 29,4 30,5 40,3 44,8
' 47,6 56,6 58,3 64,5 75,6
y(r'em®) 0,0 0,6 0,1 1,1 L,7 L7 26 3,4
4 58 63 7.3
n=12.

MabyMOT/NapHHHT  KOPpeasiuust KO3hQUUUEHTUEH Ba per-
peccHsl YH3HFHHHHI TAHJIAHMA TEHIJIAMACHHH TY3HHI,
A. XHCOOaam XajBaJHHH TYFDPHUAAH-TYEPH Ty3aMHu3:

9- waxBaa

X (x) Yieu? x? y? xy
2 19,9 0,0 396,01 0,00 0,00
2 20,9 0,6 436,81 0,36 12,54
3 26,1 1,1 681,21 1,21 28,71
4 29,4 ‘1,2 864,36 1,44 35,28
5 30,5 1,7 930,25 2,89 51,85
439
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X (x) Yiem? x? ' y? ‘ Xy
6 40,3 1,7 1624,09 2,89 68,51
7 44,8 2,6 2007,64 6,76 116,48
8 47,8 3,4 2284,84 11,56 162,52
9 55,6 4,2 3091, 36 17,64 233,52
10 58,3 5,8 3398,89 33,64 338, 14
11 64,5 6,3 4160,25 39,69 406,35
12 76,6 7,3 5867,56 53,29 559, 18
2 Zx =514,7 Zy = 35,9 25742,67 171,37 | 2013,08

X Ba y KulMaT/apt Oup MapTafa TaKPOPJAHraHH YuYH
T{FPHAH-TYFPH (popMyJlaapiaH (oiillanaHaMu3:

- 14 - '
= x5 49,89, X =42,89%;
2 35,9 -
y = 73' = TQ— = 2’99, y B 2,99 [‘/CMZ.

= 3666,33;

S(Y—y)y=Iy'—(Zyf:n=
= 171,37 — (35,9)% 12=163,97;

T (X —xx) (Y —y)=2013,08—(514,7 x 35,9): 12 =
7.

R =

3 (X — %) = 32 —(3,)% n=25742,67 — (514,7)1: 12 =

y

DuAM TadJaHMa Koppessiuus KospduunenTHHI XHCOGafiMu3 ;
ExX—=%)(r=y) 473,27

= T X— s (r— 3y = v 3666,33-63,97 _=0,977.
Perpeccust K03 pHLHEHTH:
¥ =0,9 '/6_5.3_'2 =0,13 rjcm.

=r.—= =0, ———
Pyx = Tr3 ¥/ 3666, 33

JeMaxk perpeccust TEHIVIaMacCH:
Yx— )_’-= pyx(x_;)

€KH

2,99 + 0,13 (x — 42,89) = 0,13x — 2,58.

. Yx' ==
Y,=0,13x—2,38 6ynamn. A
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X (1 ra maifijgonra
CcOAHHTaH YFHT MHK-

Y (1 ra mafigonnad
OJNHHIaH XOCHA 1)

Kyﬂi’mzlam MHCOJWIapAa KOp-
penauua  koadpduurenty, per-

aopH, T} peccHst TYFPH UM3MFH TaHJaHMa
50 138 TEHI JIAM2CHHH I0KOPHaTH Yy -
5.5 14.0 Japiad OHpHHHM KYJ/IaHuG TO-
5,6 14,3 NRHC.
(73’8 %g,? 1. Yrur MHKJIOpH (x) Ba
80 156 ONMHran OyFA0H XOCHALOPJHIH
7.0 15.8 (y) opacumar# OGOFJaHHII KOP-
7,3 16,1 penauust KO3(QHULHEHTHHH Ba
?‘5 16,% perpeccuss UH3WFH  TaHJaHMa
[ }g’ o TEHTIAMACHHH TYS3HHT':
6.0 17°0 2, Y nunur X ra perpeccus
7,5 17,2 TYFPH UHM3HFHHMHT TaHJaHMaA -
2,5 };.g TEHIJIaMACHHH, KYHHIarw Kop-
8»3 T4 PeNALMOH  KalBaLIaD OPKalu
9'5 18.3 KeNTHPUITaH MabayMoTyap 6y -
10,0 19,5 finua TOMHHT.
10,9 20,3
X
\ 20 25 30 35 40
y
16 & 6 — - —_ 10
26 — 8 10 —_ - 18
36 — — 32 3 9 44
46 — -— 4 12 6 22
56 - — — 1 5 = 6
ny 4 14 46 16 20 n =100
JKago6.  r,=0,76; v, = 1,45 x — 10,36.
3.
N\ 18 l 23 28 33 I 38 43 48
125 - 1 - =1 =1=1-- 1
150 1 2 5 — - - - 8
175 —_ 3 2 12 — — _ 17
200 — — ] 8 7 — — 16
225 - — —_ — 3 3 —_ 6
250 - —_ —_ — — 1 1 2
e 1 6 8 | 20| 10| 4 1 n=50
JKaso6. Y,=4x - 57,8.
441
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4. WxkH Typrard oO6bekTay MOC paBH:IAR YJIADHHHT X Ba
Y anoMaT/IaDHHHHT Oepuiran KHAMat/Iapun GyiiHua perucrpauHs
KHmnwaa Oy anoMariapHHHr Gepurad KMAMATIapHHE Tak POp-
JMIAHHL COHMAPH (4acTOTalaPH) XOCHT KWIHHT aH: '

NERBE

2. 4
1 1 2 1
3 2 4 4 2
5 1 2 1

By mukzopaapuusir KoppeaAauust KO3OEHUHEHTHHH TOOHHT .

5. Ky#unaru xoppensunon xanpan OPKa/MH  y4 HH/IHK
KaparaHuur OanaHAnury GiUlaH YHAaH YHKKaH HaBJla y3yH-
JIMIH OpacHiard GOFJIAHHILHHMHT KOPpe/sALHs KO3 HeH THHH
TOIHHT .

Y3yuauru ¢m ¥prava
Banauzau- b ,p‘ -
rH (cm) 3 | 7] u | 15 [ v | » | o |
6 5 3 2 8 4,50
16 7 15 1 2 25 6,68
26 2 |21 17 | 20 / 42| 8,81
36 15 37 26 4 751 11,59
46 . 1 31 i 27 12 62 13,13
56 2 8 9 24 I 50 15,16
66 2 4 7 4 2 41 18,51
76 1 1 - 6 2 120 19,80
86 3 - 41 21,00
96 1 2 3| 25,67
96 4 57 | 97 91 50 15 6 (330} 13,12
ypcif‘“a 13,86l ‘33,{2]43,41 61,60 75,33 79,33[ '
I'T = ? . _}74( = ? N
r; = 0,80.

6. 2- Mucongaru KOPPSIAIMOH KUBAT  MIBJAYMOTIApHAra
acocsannb, X HuHr Y ra TYFPH UU3HKAH DRrPEcCHst TEeHrJIa-
MacHHH TOMHHF,

Kypcarma. Ulapram BapHanTanapra yTHiufa ¢ = xT_575;
—3 «
v=1Z 5 8 Gearunawaan (¢, =75, ¢, = 33) BRI EN E1: VR I - |

442 .
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2- §. Irpu UM3HKIH KOppejsuus

Arap perpeccust rpapr# arpH UM3HK/IH 1e6 Kapanica, KOp-
pesisiliOH  GOFJIAHMIN 32pU 4UBUKAU KOPPEAAUUS JeHUIajH.
Wkkunud TapTubiM napaboiHK Koppensauus Gyarad xonpa Y
HHHT X ra perpecCHsiCHHUHI TaHJaHMa TeHrJ/aMmacH

y,=ax’+bx+c (*)
KypuHHW A GynajH (MKKMHUM TapTHOM nNapaGoJMK KoppeJs-
uus), @, b Ba ¢ napameTpsap 3HI KHYHMK KBaJipaTsiap yCy/naaH
¢ofinanann® Kyfdniard HOPMas TEHr/amMadap CHCTeMacuiaH TO-
NAJIaIH:

aLxt+bLx?+cix?=Exy,
(A {aZx’+bZx?+clx=Xxy,
atx*—bLx+c, =21y,
By X Ba Y MHKZOpJAEp TakpPOpnaHMa#i KesaraH XoJaup.
Arap X Ba Y mugiopnap TakpopJsanuG Kejsca, s’bHU 2, Ba
n, 4acroTajapra sra 6yJca, MaBAyMOTJIap KOPPeJNALHOH XKaj-

BaJl Opkanun OGepuiran Gysau6, HOPMaj TEHIVIAMa KYDPHHHILK
Kyiiuparuua 6ynanu:

(Znx)a+(Znx)b+(Xnxt)e=2n,y, »
(anx3)a + (anxQ)b +(Zn.x)e=2n, Y. x,
(Xnex?)at- (Xnex) o+ ne+ 2n,yy.

Bynaa a, b Ba ¢ napametpnap Tonumo (*) TeHrsamara Ky#u-
najy. ' .

Xynad wy #yn 6unan ¥ #p X ra  PerpeccHsCHHUHT TaH-
NaHMa TeHTJaMacH

Xy =a,y'+ by +¢ (**)
dopmyJa €paaMuia TONUIAKH.
Y punr X ra KOppensilusCHHUHT 3HUYJIMTHHY 6axogall YYyH
yuw 6y

Tyy = ?7" g (€)

TaHJIAHMa KOpPe/lHOH HHcOaT Tomudatd. By epaa
’ Enx (—)-’x — ¥)? ‘
0. = x X D
Yx l/ S ’ (D)

E - 2

o, = l/ _ﬂ'_(_yn_!)_ (E)
443
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X HHHT Yy Ta KOPPeMSIUHOH 3HUYJUTHHH TONU I Y4yH 3Ca
__ Sxy
= - 9
TONUIAAH.

1- Mucon. Taxpuda HATHIKICHAZ KYAHIATH MABIyMOTaap
QJIHHTaH:

T[T

BIE

X Bay T
y =ax*+bx -+ ¢

K YPHHHLIJArH TeHrJaMa OuiiH GOF/IaHraH 1e6, a, b Ba ¢ Jap-
HH 3HT KHYMK KBalApaT/ap yCyJd G4/laH TOMHHF. '

A. XHCOOGMAlIapHH COANANAIITHPHI YYyH KYHHaru XH-
co6/aLl KalBalUHH TY3aMH3:

¢ 2 4 6 8 10 Z,=3
y 9 6 | 55| 65| 11 T, =38
xy 18 24 33 52 110 Exy = 237
X2 4 16 36 64 210 Ex? =220
x2y 36 96 198 | 416 1100 Ex‘-’y = [846
x3 8 64 216 | 512 1000 % x3 = 1800
Xt 16 256 1236 | 4036 | 10000 Zxt = 15664

Tonwunran kuiiMatapux (A) HOp4an Temrvamira KenTupus
KV AMH3;

1800 a + 2206 4 30 ¢ = 237
220 a +30b4+5¢ =238

»
M Oy CHCTeMaHM @, b, ¢ Jpra HUCOGITAH eyaMus. Y YHHY H
TEHIVIAMAHH 44 ra KynafTHPHS GUPHHYM® TeHrIaMILaH agupa -
MHu3:

15664 a + 1800 & + 220 ¢ = 1846J

15664 a + 1800 b 4 220 ¢ = 1846
9680 a + 13206 4- 220 ¢ = 1672

5984 a + 4806 = 174
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YuuHYyH TeHrJaMaHd 6 1a Kynaltupu® HKKHHUHM TeHrJa-
MajJaH auHpaMH3:
1800 a + 220 b+ 30 ¢ = 237
1320 a + 1806 + 30 ¢ = 228

480 a -+ 40 a=9.
I ypacit kpaub KyHBAerH (MCTEM2HH XOCHT KHJIaMHU3:
{ 5984 a -+ 4806 = 174,

480 a + 406 = 9.
By cuctemern a Ba b ra nucOaTan eucak:
33 927
a=m~0,3, b=—m~——3,3

xemu6 yukaad. Bynapaan ¢ofinanaiud ¢ HH TONaMU3: ¢~ 14,5
X Ba y OpacHiarH GOFJaHHWHM KYpcaryBun ¢yHKuHA (*)

¥, =03x>—33x+145
Kypunuwaa 6ynsau. A
2. MucoJ. KyiHiard KOppensuuoH »Kaisanfa OepHiraH
MabayMOT/IaDP OPKaiH Y, = ax®-+bx -+ ¢ TaHjanma perpec-
CHSl TEHIVIaMaCHHH Ba KOPPEJsLHOH HUCOATHH TOMHHI.

\y\x 2 3 5 ny
25 29 - — 20
45 - 20 1 31
110 [* — 1 48 49
ny 20 | 31 l 49 [ n=100

A. TlapameTprapHi TOMHUI YuyH KyHAWIard xucoSjam
XKaJIB2JIHHH TY3uMH3:

v x x3 x4 o o v
x l Ny I Yx |"x |nx lnx NyYx | NaYx [MeYXx|MeYxX

2 20 25 40 80 | 160 320 | 500 | 1000 | 2000
3 31 |47,1| 93 | 279 | 837 | 2511 | 1460 | 4758 |13141
5 49 1108,7 | 245 1125 [6125 |30625 | 5325 (26614 133121

100 — | 378 |1548 (7122 |33456 [728,5 (32004 148262
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Y. HH TODNHUI YCYJYHH TYLIYHTHPAMH3:
- 20 25 _
Yo = =55~ = 25,
= _ 30 45+ 100
8 31
- 1 45 - 48 100
Vs = g = 108,7.
Kapsannaru tonunran Kuiivataapuy (B) dopmyaara kisa-
MH3:

=47,1,

33456 4 - 71226 - 1584 ¢ — 118262,
7122a - 1584 b 4 378 ¢'= 32004,
1584 a + 878 b+ 100 ¢ — 7985,

By cucremanu eunt KYHHIAruIapHH TOMAaMU3:
a=294, b=727 c¢=—1,25.
Wynnaft xunu6 u3ManaéTraH TadMaHMa perpeccus TeHrJaMacH
yw6y -
Ve =294x2+7,2Tx — 1,25
KYPUHHIUTA 3Ta 3KaH.

By tenrmama Gyiinua xucoGnanras waprau Ypraua Kuii-
Matiap XHCOGJall KalBaTMMAard WapTyM ypTaua KHiAMaTJ1ap-
" JaH can (apK KWIMIUM MYMKHH, MacalaH X =2 Ja Kaapal
6yiua y, = 25 Tenrnama Gyiuua
y =294-4 +727.2— 1,25 = 2515.

Jemak TonmaraH TeHrJiama Ky3aTHLu MabJAyMOT/IapH  Gu-
JaH XyJla MOC KeJMamd. SHAY KODPPEsLHOH HHCGATHH Tomna-
MH3. DYHUHT y4yH aBBan yMyMuil YpTaua KHAMATHH TONAMH3:

5= z,,zlyy, _20 25+311.ggj—49 100 _ 72.35.

Cynrpa ymyMuit KBafApaTHK ueTJAHHLIHM TOTIAMHS:

— I/ Sny(y—y _
cy__l/ﬁ)"}l] .y)__

/s 20-(25—72,35)2+31 (45—-72,35).'-‘4—49(1IO——72‘35)2
=y . — ~ 37,3,

I'pynnanapapo ypraua KBaapaTHK 4eTVIAHHUIHM TONAMMU3:
ay l/ an(;x—';)g —
eV =

. l/ 25(25—72,35)2 145 (47,9—72-35): - 110 (107—72,35)2
- 100

= 35,9.
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Jlemak, KoppensuHOH HHCGaT TakpuGaH KyWHaarura TeHr:
— Sy —
P‘yx -_ —67 —35,9 - 0,96 A
[ 7. Kepene€rran 6 MapTa KY3eTHID HaTHXKaCH 06BeKT-
EMET X Ba Yy CvheT Cearmepu yuyH KYHHAari Xaisania KeJ-
THLPITEH. YNePHHBI KOPEeNILMA KOT(GGMUHEHTHHH TOTHHT.

x| 28,9204 17,8] 15,0 | 7.1 | 6.3

y | 6,8 | 5,92 | 5,38 I 4,40 | 2,30 ] 2,32

JKaso6. =, = 0,98.
8. TynpoxHn asanu3 KHNHIL HaTHXKACHAA Kylingara Mab-
JIyMOTJap OJIMHraH: ) :

|N 6,5 | 7,0 7,5 I 8,0 8,5 9,0 9,5 10,0 | ny
0,5 — —_ — —_ |- — 1 1 1
1o | — =t —=1-1=1"1 2 | — | 2
15 | — 1 =1 =1-=123 4 | — | =] 7
20 | — | 1 | 2 3 4 1 1} — |-12
25 | — | — | 2 2 6 2 | — | — | 12
3,0 3 | 2 it =1 =] =1—=16®
3,5 2 - 3 1 - —_ — — — 6
o |1 | = =|~=-1=1=|=1=1]/1
Ny 3 7 7 6 | 13| 8 2 1 |{m=17

JKasob. r, =0,8.

9. Epuudr X alfifiamuul uyXypaurs Guiau - OJI4HIaH XOCHI-
ZOPAMK Opacia rH GOFVMK/IHKHH KY3aTHII HaTHXKalapu Ky#n-
Aaruua:

~
| Xailanrad ep YYKYPAuru, ¢ 7 | 8 , 8 l 10 11 12 l
Vpraua xocuaicpaux
1 ra OJUHT aH 1 1 8,1 8,3 |8,2 |91 10,3 | 10,8

TauManMa KOppesuust KO3(GhHUNEHTH Ba TYFPH UH3UKIA Pe-
rpeccust TEHTJaMaCHHH TOTHHT.

JKaso6. r,= 0,94, y, = 0,583x -+ 3,615.

10. Kyimparn xaisaija GamMy Y3yHJIHrH OulaH yHUMHD
OFUPJUC U TY FPUCHAATH MabJly MOT/Iap MOCHI M GepHran. Y nap
opacufiaru GOFJaHHIIHK Y, = aX® + bx 4-¢ napabosiuk GOF-
Jadim Je6 xapa6, @, b, ¢ mapaMeTpjapHi 3HT KHYHMK KBaji-
pariap YcyJad OwlaH TOMHHT. )
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&
<

N 145 | 155 | 175 | 185 | 195 [ 205 | 2i5 | 225 | 235 | 245

50 2412
70 2
90 9] 2 1

110 2 12117
130 3 11
150 2

170
190
210 1
230 2 1
250 1 )
270
390 1
310
330 4

J e |2‘4\11\17|21|10|5|2]2'1]n=75
Kypcarma. Coxta Hosb cuparupa 190 Ba 195 kuiimar-
Jiap ONMHAZM Ba MHCOJI TYPT MalIOH ycymuaa éunnany.
Kagob. y, = 0,0161x—3,6246x - 246,71, Nye = 0,946.
1. :
x [55‘]65[75|85|95|105|115|125|135]145
y ]1,74]2,02[2.12]2,17[2,74[2,40,2,40[2,48]2,50\ 2,39

2Kanpanga Gepunran MabIyMOT/ap GyiHua X Ba vy opacHia-

rd  GOrJaHHW Yy — ax? 4 bx + ¢ KYPHHHLIKIL Oepuir aH,
a, b, ¢ napamerprapun TONHUHr.

Kagob. y, = —0,0001x? 1+ 0,0275x + 0,567.

N — DD o
ol

—00 —
—
——
o
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1 ’
§(x)= ;TEE e~ ¥ pysxuus KuiMaraap

1J0BA

=

3 [ 4

-

OOOOOPOOOO

N

.- % e w e e e e o w

c NN NNDNDNDNNDN
N -0 ©CONUTh W~ NN WN—O

AP ABR W=D © 00~ W

€000 L0 G GO OO G 6O W 0o

0,3989
3970
3910
3814
3683
3521
3332
3123
2897
2661

0,2420
2179
1942
1714
1497
1295
1109
0940
0790
0656

0,0540
0440
0355
0283
0224
0175
0136
0104
0079
0060

0,0044
0033
0024
0017
0012
0009
0006
0004
0003
0002

3989 | 3988
3961 | 3956
3894 | 3885
3790 | 3778
3653 | 3637
3485 | 3467
3202 | 3271
3079 | 3056
2850 | 2827
2613 | 2589

9371|2347
2131|2107
1895 | 1872
1669 | 1647
1456 | 1435
1957 | 1238
1074 | 1057
0909 | 0893
0761 | 0748
0632 | 0620

0519 [ 0508
0422 | 0413
0339|0332
0270 | 0264
0213 | 0208
0167 | 0163
012910126
0099 | 0096
0075 | 0073
0056 | 0055

0042 | 0040
0031 { 0030
0022 | 0022
€016 | 0016
0012 | 001!
0008 | 0008
0006 | 0005
0004 | 0004
0003 | 0003
0002 | 0002

3986
3951
3876
3765
3621
3448
3251
3034
2803
2565

2323
2083
1849
1626
1415
1219
1040
0878
0734
0608

0498
0404
0325
0258
0203
0158
0122
0093
0071
0053

0039
0029
0021
0015
0011
0008
0005
0004
0003
0002

3984
3945
3867
3752
3605
3429
3230
3011
2780
2541

2299
2059
1826
1604
1394
1200
1023
0863
0721
0596

0488
0396
0317
0252
0198
0154
0119
0091
0069
0051

0038
0028
0020
0015
0010
0007
0005
0004
0002
0002

3982
3939
3857
3739
3589
3410
3209

- 2989

2756
2516

2275
2036
1804
1582
1374
1182
1006
0848
0707
0584

0478
0387
0310
0246
0194
0151
0116
0088
0067
0050

0037
0027
0020
0014
0010
0007
0005
0003
0002
0002
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2- wansan

2z?

1 Y P . .
D (x) = —-2=5 e Jlangac pyuxuus KuiiMaTtnapyu »xansaiu
[ T
0 .

x o(x) l x I @(x) | X , @(x) ' x | @(x)
0,00 0,0000 10,45 | 0,1736 10,90 | 0,3159 | 1,35 | 0,4115
0,011 0,0040 10,46 | 0,1772 [0,91 | 0,3186 | 1,35 | 0,4131
0,02| 0,0080 }0,47 | 0,1808 (0,92 |0,3212 | 1,37 | 0.4147
0,03 0,0120 0,48 | 0,1844 10,93 | 0,3238 | 1,38 | 0.4162
0,841 0,0160 10,49 | 0,1879 10,94 | 0,3254 | 1,39 | 0, 4177
0,05, 0,0199 0,50 | 0,1915 10,95 |0,3239 | 1,40 [ 0.4192
0,06| 0,0239 0,51 0,1950 10,96 | 0,3315 | 1,41 | 0,4207
0,071 0,0279 10,52 | 0,1985 10,97 | 0,3340 | 1,42 | 0,4222
0,081 0,0319 10,53 | 0,2019 10,98 | 0,3365 | 1,43 | 0,4235
0,091 0,0359 |0,54 [ 0,2054 10,99 | 0,3389 | 1,44 | 0,425]
0,10] 0,0398 10,55 | 0,2088 {1,00 | 0,3413 | 1,45 | 0,4255
0,111 0,0438 10,56 | 0,2123 [1,01 | 0,3438 | 1,45 | 0,4279
0,121 0,0478 10,57 | 0,2157 | 1,02 | 0,3461 | 1,47 | 0,429
0,13| 0,0517 10,58 | 0,2190 [1,03 | 0,385 | 1,48 | 0,4306
0,141 0,0857 10,59 | 0,2224 (1,04 | 0,3508 | 1,49 | 0,4319
0,15] 0,0596 10,60 | 0,2257 | 1,05 | 0,3531 | 1,50 | 0,4332
0,16 0,0636 [0,61 | 0,2291 |1,06 {0,3554 [ 1,51 | 0,4345
0,17 | 0,0675 (0,62 [ 0,2324 | 1,07 | 0,3577 | 1,52 | 0,4357
0,181 0,0714 10,63 | 0,2357 [1,08 |0,3599 | 1,53 | 0,437¢
0,191 0,0753 10,64 | 0,2389 11,09 ‘| 0,3621 | 1,54 | 0,438
0,20 0,0793 0,65 | 0,2422 11,10 | 0,3643 | 1,55 | o0,4301
0,211 0,0832 10,66 | 0,2454 | 1,11 [0,3665 | 1,56 | 0,4106 _
0,22 0,0871 [0,67 | 0,2486 [1,12 | 0,3686 | 1,57 | 0,4418
0,231 0,0910 10,68 | 0,2517 |1,13 | 0,3708 | 1,58 | 0,4429
0,241 0,0948 (0,69 | 0,2549 (1,14 | 0,3729 | 1,59 0,444}
0,25 0,0987 10,70 ) 0,2580 | 1,15 | 0,3749 | 1,60 | 0.4152
0,261 0,1026 10,71 | 0,2611 | 1,16 | 0,3770 | 1,61 | 0,4463
0,271 0,1064 [0,72 | 0,2642 (1,17 | 0,3790 | 1,69 | 0,4174
0,281 0,1103 10,73 | 0,2673 [1,18 | 0,3%10 | 1,63 | 0,4434
0,29( 0,1141 (0,74 | 0,2703 [ 1,19 | 0,3830 | 1,62 0, 4495
0,30 0,1179 10,75 | 0,2734 | 1,20 | 0,3%49 1,65 | 0,4505
0,311 0,1217 10,76 | 0,2764 11,21 | 0,3%9 | 1,65 | 0,4515
0,32| 0,1255 10,77 | 0,2794 | 1,22 | 0,3883 | 1,67 | 0,452;
0,33} 0,1293 10,78 | 0,2823 |1,23 | 0,397 ‘| 1,63 | 0,4535
0,34 0,1331 10,79 | 0,2852 | 1,24 | 0,3925 | 1,69 | 0,4545
0,35| 0,1368 10,80 | 0,2881 [1,25 | 0,3944 | 1,70 | 0,4554
0,36 0,1406 10,81 | 0,2910 {1,25 | 0,3962 | 1,7] | 0,4564
0,37] 0,1443 10,82 | 0,2939 {1,27 | 0,3930 | 1,79 | 0,4573
0,381 0,1480 10,83 | 0,2967 [1,23 | 0,3937 | 1,753 | 0,458
0,391 0,1517 10,84 | 0,2995 | 1,29 | 0,4015 | 1,74 | 0,559]
0,40| 0,1554 10,85 | 0,3023 |1,30 | 0,4032 | 1,75 | 0,4599
0,411 0,1591 10,86 | 0,3051 [1,31 |0,4049 | 1,76 | 0,430
0,42 0,1628 10,87 | 0,3078 {1,32 | 0,4056 | 1,77 | 0,4515
0,431 0,1664 10,88 | 0,3106 |1,33 | 0,4082 | 1,78 | 0,4525
0,44/ 0,1700 10,89 |.0,3133 |1,34 | 0,4099 | 1,79 | 0,4633
1,80] 0,4641 2,00 | 0,4772 [2,4y | 0,4918 | 2,8y | 0,497
450
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Jasomu

X D(x) | X l D(x) l x | @(x) l x | ®(x)
1,81 | 0,4649 | 2,02 0,4783 | 2,42 | 0,4922 | 2,82 [ 0,4976
1,82 } 0,4656 | 2,04 | 0,4793 | 2,44 | 0,4927 | 2,84 | 0,4977
1,83 | 0,4664 | 2,06 | 0,4803 | 2,46 | 0,4931 | 2,86-| 0,4979
1,84 | 0,4671 2,08 | 0,4812 | 2,48 { 0,4934 | 2,88 | 0,4980
1,85 | 0,4678 | 2,10 | 0,4821 | 2,50 | 0,4938 | 2,90 | 0,4981
1,86 | 0,4686 | 2,12 | 0,4830 | 2,52 | 0,4941 | 2,92 | g,4982
1,87 | 0,4693 | 2,14 | 0,4838 | 2,54 | 0,4945 | 2,94 i 0,49%4
1,88 | 0,4699 | 2,16 | 0,4846 | 2,56 | 0,4948 | 2,96 | 0,4985
1,89 | 0,4706 | 2,18 | 0,4854 | 2,58 | 0,4951 | 2,98 | 0,4986
1,90 | 0,4713 | 2,20 | 0,4861 | 2,60} 0,4953 | 3,00 | 0,49865
1,91 | 0,4719 | 2,22 | 0,4868 | 2,62 | 0,4956 | 3,20 | 0,49931
1,92 | 0,4726 | 2,24.| 0,4875 | 2,64 | 0,4959 | 3,40 | 0,49966
1,93 | 0,4732 | 2,26 | 0,4881 | 2,66 | 0,4951 | 3,60 | 0,499841
1,94 | 0,4738 | 2,28 | 0,4887 | 2,68 { 0,4963 | 3,80 | 0,499928
1,95 | 0,4744 | 2,30 | 0,4893 | 2,70 | 0,4955 | 4,00 | 0, 499968
1,96 | 0,4750 | 2,32 | 0,4898 | 2,72 | 0,4967 | 4,50 | 0,499997
1,97 | 0,4756 | 2,34 | 0,4904 | 2,74 | 0,4969 | 5,00 | 0,499997
1,98 | 0,4761 | 2,36 | 0,4909 { 2,76 | 0,4971

1,99 | 0,4767 | 2,38 | 0,4913 | 2,78 | 0,4973

tT ={(y.n) Kuilmariapu

3-xaxsaua

\T| 0,95 l 0.9
n

I 0,993 lxt 0,93 ’ 0,99 I 0,999
5 | 2,78 | 4,60 |8,61 20| 2,003 | 2,861 | 3,883
6 | 2,57 | 4,03 |6,8 25 | 2,064 | 2,797 | 3,745
7 [ 2,45 | 3,71 ]5,96 301 2,045 | 2,756 | 3.659
-8 | 2,37 | 3,50 |5,41 35| 2,032 | 2,729 | 3.600
9 | 2,31 2,36 | 5,04 | 40| 2,023 | 2,708 | 3,558
10 1296 | 395 |4,78 | 45| 2,016 | 2692 | 3.527
11 2,23 | 3,17 |4,59 | 501 2,009 | 2679 | 3.502
12 12,20 | 3,11 {4,494 | 60| 2,001 | 2,662 | 3,464
13 {2,18 { 3,06 |4,32 | 70} 1,96 | 2'640 | 3.439
14 | 2,16 |-3,00 |42 | 8| 1,000 | 2,640 | 3. 418
15 | 2,15 | 2,98 |4,14 | 9] 1,97 | 29633 | 3 403
16 | 2,13 | 2,95 |4,07 | 100] 1,984 | 2'627 | 3,392
17 | 2,12 | 2,92 |402 | 120] 1,90 | 2617 | 3.374
18 | 2,11 2,9 13,97 | o | 1,90 | 2576 | 3 201
19 | 2,10 | 2,88 |3,92
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£ = g(1, n) KufAimMaraapn
4- xajaBan

0,99 lo,ogsl l 0,95 I‘o,gg , 0,999

[~X =X

.- . .-

Co b B OITOTOT O

-~ - -

2,67 5,64 | 20 0,37 0,58 0,88
2,01 3,88 | 25 0,32 0,49 0,73
1,62 2,981 30 0,28 0,43 0,63
1,38 2,42 1 35 0,26 0,38 0,56
1,20 2,06 | 40 0,24 0,35 0,50
1,08 1,80 | 45 0,22 0,32 0,46
0,98 1,60 1 50 0,21 - 0,30 0,43
0,90 1,45 | 60 0,188 0,269 0,38
0,83 L33 | 70 0,174 0,245 0,34
0,78 1,23 | 80 0,161 0,226 0,31
0,73, | 1,15 9 0,151 0,211 0,29
0,70 1,07 | 100 0,143 0,198 0,27
0,66 1,01 | 150 0,115 0,160 0,211
0,63 0,96 | 200 0,099 0,136 0,185
0,60 0,92 | 250 0,089 0,120 0,162

-
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MYHJAPHXA

CH3 GOWM + o v o o o o s o o n s s s o oo o o s s o v e
I 606. .
Yuauxau anrebpa 3saeMeHTNApH.

1- §. UH3NKAM TeHrNaMa®ap CHCTEMACH . o« o o o ¢ o o o = =
2- §. VkkuHun Ea YUHHUH ‘Tapmémd JleTeDMUHAHTAAD . « .
3- §, Uusnkau TeHrnamanap CHCTEMacHHH AeTepMunanutaap €p-
Namnia eunin. Kpamep ¢opMyra’napH . . « < . o o ¢ .

4- §, n- tapTuGau.XeTEPMHHAHTNAD Ba YJapHH xucobpam. . .
11 606.
TeKHCAHKAA AHANHTHK TeOMeTpHA.

1- §. Ty¥rpu Gypuakan JlexapT KOOpAHHATalap CHCTEMacH.

Mkku HYKTa opacujarn Macoda . . . . . . . . .
§. Kecmanu Gepunran nucGaria (3212371 SN

2- §

3-§. Yubypuax Ea KYNOYPUaKHMHT 03H . . . . . « o - « ©

4. § Ymang Tenriamacu. TeHrzamacH 6yfinua un3HKHH fcall

5- § TYrpu un3ukuuHr Oypuak kospduuuenth. TYFpH UH3HK-
HHHr 6ypuak ko3¢ GHUHEHTIN TeHraaMac . . . . . .

6- §. bBepunraun HyKTazan Gepuarat fiynasum 6yituya yraauraw

TYFPH UYHM3MK TEHIJaMacH. Wkkd HyKTalaH JTyBuH TYFPH
UHBHK TEHTHAMACH & o o ¢ o o « o o o & o o ® ¢ o+
TYFpu UM3MKHMHT YMYMHIl TeHTaamacu Ba YHH TeKlHpHII
Vikku TYFpPH yM3uK opacuparu Gypuak. Tyrpu uM3HKnap-
HUHT Napalfel/HK Ba NEPNeHNUKYJISPIUK wapTaapH . .
9- TYFpy UM3HKHWUHT HOpPMan TEHIJaMacH . . . . C e e e

7- §.
§.

10- §. VkxuHun TapTHOJM STPH UH3HKIAP. A#inana, 3aaHInC.
§
S

8-

11- Tunep6osa, napaona Ea YNapHHHT TeHrzamalapu . . .
12- §. KoopAuratanaphu asMamiTHpuul. Koopaunatanap Gouwu-
HH Napannes KyUYHPHII Ba OYPHII . & oo w0 o @ o ¢

13- §. Ky16 xccpauHaTanap cHcTeMacH. T¥rpu 6ypuakau KOOP-
ARHaTanap Pa KyT0 KOOpAHHatajap CHcTeMack OpacHia-

r1  GOFNaHHII

111 606.

N
Bekrophap anrebpacd 3JeMeHTIapH sa thasonaru aHaIHTHK
reoMeTpHus.

1- § BeKTOPAAP . v v « o v e o o s s s e @ e s e e
9- § dasoparu Tyrpn OypuakaH JlexapT KOOpAMKaTalap CHC-

TEMACH = o o s s o o o o s s o o e s s s ¢ 0 0 o o ¢
3- § TeKUCIHK Ba YHHHI TEHTAAMANADH . « ¢ « o o o o = * *

4- §. dasoflard  TYFpH  UH3HK. Tyrpn uuauy GuiaH TEKHCAHK
.5- § Cdepux Ba UHIMHAPHK CHPTHAP. AiinauMa cHpPTAAp. . « .

IV 606.
MareMaTHX aHaAH3Ta KHPHUIL. .

1- § Xaxukuit coH, XaKHKMil counap Tynnamu Ba XaKUKHi COH-
HUHC a6COMIOT MHKIOPH « o o o o o o o o o o o o ¢
2+ § OYHKUMAHHHT TABPAPH + o o o v o o o 0 oo v oo o e
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45
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54
56
61
63
63

74

78

80

85
99
104
112

116
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3- § Pyuifigunur rpaduru . . . ... L . . .
4- §. PynkuuanapHuEr 6ab3u cHupaapH . . . .
5- §, Connap KeTMa-KeT.UTH Ba YHHHT AHMHTH . .
6- § Pyukuua IUMUTHHUHT TaBPHOH . . . , .

7- 8,
8- &

PYHKUHAHUHT JHMATHHH TOTHIN . + + . . . . .
HeKkcH3 KMUMK Ba WeKCH3 KarTa MUKAOPAap. Y AapHH co-
JHITHPHIT & v o 4 0 v v v 0 e o v s h e e e e v

9- §. BHD TOMOHAH JHMHTAAD & o v 4 v 4 v 4 0 v v u v . .
10- §. DYHKUHAHHHT YSAYKCHMBAMLH o o o v v o 0 v v w0 v .
V 606. ) ‘

Haddepenunan xucob snemeﬂrhapu.

- § PYHKUMAHHHT XOCHAACH Ba YHMHT TeOMETPHK MabHOCH
XOCHRaHH GEBOCHTA XHUCOGAAII . . o & o o o o 2 o . .

2- §, JAnddepenunariaw Kounanapu pa 3jeMenTIap GyHKUHA-
JAPHHHT XOCHMAMADH o v v v v v o o o 4 v o o v o o .

§. Mypakkab QYHKUHAHHHT XOCHAACH .« o o o o o o v . .

4- §. IOKOpH TapPTHOAH XOCHAANAD « + o « o o o o o o W . .
5- § PyHkuMAHHHr AHbdePeHMHANH . : . . . . . . . . . .
6- §. Jlonutanb KouAacw Ba YHuHr JAMHTIAPHY TOMUUIra Tal-

7- §. PYHKUHAHHHT MOHOTOH.IMK Wapriapd . . « o, o < . .
8- §. PyHKUHAHWHT JOKad MaKCHMYMH Ba MHHHMYMHHHU(3KCT-
PEMYMHHH) TOMHII + & o & v vi 4 v v a e oo o o v o
9- §. PYHKUMSAHMHT 3Hr KarTTa Ba SHI KHUUK KuHMaTaapuHu
TOMHHL & 4 v v 6 o v 4 b h b es v o v e e o e
10- §. PYHKUMAHHHT KaBapUKAUrM Ba GOTHKAMLH. . .. . . .

Il- § Orpu 4nauKHuHT ACHMIITOTAAPHHH TOMMIM o+ . ., .. .
12- §. PYHKUUAHU TEKUIHDHIIHHHE YMYMHH cXeMacH Ba YHMHT
TPAQHIHHA ACAIN . v vy v wy 4 o v ve con o o o .

VI1é6ooé.
AHMKMac HHTerpal Ba aHMK MHTerpads,

I- § Bomnanruu ¢yuxuns sa awmgmac wuurerpat TYHUIYHYAcH,
Acocnil uHTerpannau ¢opmyaarapn . . . . . .
2- § AHMKMac WHTerpamHM TOMHII yeyamapu . . . . .
3- Pauuonan xacprapuu wmmrerpamnamr . . . . . .
Bab3u uppaunonan pynkuuszapuu uuterpamiam .

§ S
- § . e
- § TpurbHoMmerpuk QYHKUMANAPHH HATErpaidam . . . . .
- § AHHK HHTerpaIHuHr TabpupH, Xoccanapu Ba aHMKMac

HHTErPal OHNaH GOFMAHHIUM o o o o o o o o« o
- § Auux usrerpanna ¥arapyBuHHU anMallTHPHII
- §.
- 8.
- §.
N

Auug uuterpanga G6jiaxaab wueTerpaiial .
AHHK HHTErpPalHHHI IeOMETpHAra TaTGuKIapH
1 Wurerpan épnamuza xawMHH . XHcoGaamr , .,
I1- § AHHK uHTerpainu TaKxpubuii xucobaaw . . .

VII606
Kyn aprymentan dyuxuus.

1- §. K¥n aprymentan yHKUHSHUHT TaBPHQH Ba aHMKJIaw co-

B T
2- §. Kyn apryMentan ®GyHKUMSHHHT JHMUTH Ba Y3RYKCH3AUTH
3- § Kyn aprymenrau QysxumsHesr Xycycuil xocuaacd . . .

OLBLN UL

.
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- § Kyn aprymeHTanm dyukuusauur, t¥adK InddepeHunann
5- § Mypakkab OYHKUHAHHHT AUQDEPSHUHAIH o o o « .
8- 8. Omgopmac GYHKUMAHHHE XOCHAACH + « o o « o o o o o
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