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Fafsxucron Pecaybanxacs
giTagus Som

A

C¥3 BOWH

Kntolxod 3vTHGOpHra XaBana KuAHHadrran waskyp <Qanit
 MATEMATHKA> AAPCAHTHHHAT YUMHYN JKHALHCA WHIMKAW aareGpa Bpa
SHAJIHTHE CEOMETPHA 3AEMEHTAAPH, MATEMATHN aHANHAITa XHPpHW, Gup
f3rapyeunan  QyMxuMANapHHAr  AddrpepeHunan  Xucobu, GyHKUMA-
ABPHH XOCHA3Nap €plaMHOa TeKWHPHW, XAHMKHA §3rapysuMHHHT
BEKTOP Ba KoMNAeKC PywnuHanaph, Gup ¥3rapyBudad pyHKUHANIPHHHT
muTerpan  xucobn, OMp Hewa ¥arapyBuuaw $ynkuHanap, oland
ANQPpepeting TenrRamManap, Katopaap, Pypbe aAMAWTHPHWAAPH,
KEpPSAN WHTRIPRARAP, 3MDH  YHIHKAH Ba CHPT HHTErpaajapH,
POKTOPASD AHGANIN, MaTeMaTHK (DH3HKA TEHrNaMaNapH, IXTHMONAKK
BASAPHACH BA MATEMATHK CTATHCTHKA XaMAa COHAH YCYANaP KHCM-
ABDHMHHI Y4 XHA FKyB WaKkAH (KyHAY3TH, Ne4KH, CHPTKH) YWyH
AMANHA MAUIFYAOT KapaéMnapM Ba HA30paT TYPAApHHMH (AapeNoHa
TONWHPHKAAPH, MYCTAKHN Ba HAIODAT HLUNAPH, HAMYHaBHA (Hcob
TONWHPHKAAPH, Ja6OPaTOPHA HWAAPH B3 X. K.) TalUKWA KHAHWCA
xepakaw Gyaran ryuwiywdanap, ¢$opMynanap, Kouzanap ea ycyaaap
NCOOTCHI KeATHPHATAH Ba  YNAPHHHT MOXHATH KN  MHKIODAArH
MHCANNAP eMHMAAPHAS TYWYHTHPHATAH.

JAPCAHKHHAT YUHHYH MHALHHH €3HWwaa Xxam onuif FKYB 10OpTAEPH-
MMNT MYXAHOHC-TEXHHK Ba KHUJAOK XYHAaAHK MYTaXaCCHCAHKABPH
yYYH mavreNatHk dawrtapuudr amaagark  «<llactypsmaa Tanscus
KNAHHFAH acocHf b2 NjwwMm4a apabwétnapnan xamaa y3bex Twauaa
YO STHArAH ABPCAMN Ba FKyB Kyanawmanapuian eur ¢olinana-
HARAK. :

Myaarud napcankHunr ywly MHAOHMR TY3HIMOA Ba YHra KHpH-
TRATAH  KHCMAAPHHHT KHCKS MAINYHASPHHH &3Wlda, Macata 83
MNCOANAPHHHT SUYHMAAPWHH TeKuHpHILAa OepraH MAcNAXATAapH Ba
dpaamagpu ydyw TOWINEHT APXHTEKTYPE-KYPHAHW HHCTHTYTH «QawA
Ba AMAANR MaTematHxas xadeiapacs aBLIGNAPHLE, XOAHCOHE TIKPHI,
TAHKND, YHN &Hwde APA KJAwAraH XKaMUYHAHKNAPHH Kypcatramaa-
p¥ yuyH TOWNEHT TPKNMAUNAMK B €HrHA CaHOAT MHCTHTYTH «QOnud
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MaTeMaTHKa» KadeapacH, TOWKEHT 3AEKTPOTEXHHKA 3NOHA HHCTHTYTH
<OnHi maTemaTHKa» NaQeapacs XMaMoaAapHra, TaXpHP XailbaTHHHHF
abaanapu, zouentaap E. M. Xycan6oen, P. XK. Ucomoe, A. K. Omonos,
. P. Xyppamoanapra ¥3 MHHHATIOPUYHAHTHHH OHAAHPALH B2 Yaap-
HHHF GEMHHHAT MEXHATAZPHHH ILTHPOP ITHWHH YIHHHHT Gypun el
BHnrain.

Hapcouk xamuuanKknrapoaH Xodnw mac, anbaTra. Ywn wmeapa Ta-
KOMHANAWTHPHLIra KapaTHAraH TaHKHAOHA UKD BAa MYA0XalanapHH
CHIKHOHADAH OHARHPraH XamHacO YpToKaapra Myadamd anmuHAaH
V3IHMHHEC HNHK XYDMATHHH Ba TalAKKYpPHHH GHALHpaAX.

Myasaug



I-606

HYHIHKJAH ANTEBPA BA AHATTHTUK FEOMETPHS
SNEMEHTNAPH

1-§. Huxunun 82 yunwuw TapTuGaN DeTEPMHNANTARP.
Herepuunantaapin xucobaaw. Jerepunnantaapmunr acocwi
xoccanapu. JOKopH TapTHOAN RETEPMHNAHTAAP.

L.1.1, T§prra coupan ubopat

l a,, alzl

Qg dyy

KB3ApaT KaABaf uxKuuxiu raprufau xeadpar marpuya feAHnanH.
Hiuxunyn T1apTH6an KBaapaT MATPHMUAra MOC KeayBYH LKKUNYU

rapTubau  OerepMunant fe6 Kyfinnarn Searw pa  TeHrawk Gunaw
AHHKNAHYBYH COHrMra alTHAAAR:

apayy ana aua
= dpEnT 0082
Ay Gy
Wyura yxwawm ymby
dpapd)
@) Any | = 08,813+ 8 2,880+ 89@ 03—
Ay Ty Ay

— dndz@1y— a21@1285. — @328

npat.: guawun Traprubay detepmudant gefinnaan. By ndonara myctst
HICOpa  He1aH  KHPAAHraH Xap OHp K¥nadaTMa, Xamia Maddout
AMOPAAR  KYNalTMARap KYNafTyBuuNapHHK 4A0KHAQ-BAONHAA TyHu
THE MHIHKNAp €pAaMHAa TYTRWTHPHO, YUYHHUW TapTHOAH peTeprs-
HOHTAApHE XHcoGnatlll yyyH XoTHpalda OCOH caKnaHaadraH «y40yp-
HaKkAup hOanacHIra ra Oynamua (J- wakn).
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1- wawa

[eTepMiHaNT O MIEMEHTHHHHT M., axuwopu 2e6, ury neTepMH-
HaHToaH Gy 3AeMeHT TYPraM Karop Ba yCTYHHH FUHPHIL HATHMACHAS
XOCHA 6§arad AeTepMuNanTra afTHA2AM.

JleTepMHHaHT G 3NEMEHTRHUHT aareGpauk TAAHPYBYHCH

A = (—1)**Ma
MyHOCa6at GHNAH aHHKIAHAOH.

1.1.2, JleTepMHHAHTIapHHHI ACOCHA XoCcanapH:

a} arap AeTepMHHaHTHHHF Gapua CaTPAapH MOC YCTYHAapH SHAaaw
AAMALITHPHACA, YHHRT KAAMaTH Farapmadaw,

Kefiunry xoccanapHu Tabpudawga catplap Ba YCTYHAAPHH OHp
c¥3 Gunan xarop 2eb arvafiMu3.

i, 6) arap NeTepMMHaHT HaanapiaH nH6opat ®aTtopra sra G¥aca,
YHHHT KHilMaTH Hoara TeHr 6¥naan;

8) arap ADeTEPMHH3HT HKKHTA OHP XHA Napanjen KaTopra 3ra
6¥/.ca, YHHHr KHAMATH Haara Tewr 6§naan;

r) arap AeTepMHHAHT HKKHTA Napanjes KaTOPHHHHT MOC 3AeMeHTAa-
pH MyTaHocHS (nponopunoran) G§Aca, YHHHT KHAMaATH HOAra TeHr
6¥nagn;

A) OHpOp KaTOp 3MEMEHTNAPHHHMI YMYMHH KYNaATYBUMCHHH
DeTeDMHHAHT OetMHCHAZH TaWIKAPHTa MHKAPHIN MYMKHM;

€) arap AeTePMHHAHT MKKHTA Dapanfen KaTOPHHHHT YpHHAAPH
anMalITHPHACA, NETePMHHAHT HWOPACHHH KapaMa-KapuIHCHra ¥arap-
THPaAM;

K) NETepMHHAHTHHHr KHAMATH OWpop KaToOp 3MeMeHTNapH OWAaH
Wy 3AeMEHTAapra TerHluad aareSpaHi TYAIHPYBYHAAPH K¥nafTmana-
pH AHFHMAHCHIA TeHT.

By xocca Oerepamunanrnuy Katop 3NeMenTnapw O¥inua  éduw
AeAHAaIH. YHAaH deTepMHHaHTAapHH XHcobnawna ¢oAnasaHHNalN.

~3) GHPOP Katop 3neMeHTAapH GunaH  napahaen  KaTtop Moc
IMEeMEHTAAPH aAreGpaHk TYAAHPYBYHJAADH K¥nafATMafapHHHHT HHFHH-
JHCH HGATA TEHF.

M) arap NeTePMHHAHT GHPOD KATOPHHHHI Xap GHp INEMEHTH MNKW
KYWHAYBUHHUHI RHFHHAHCHAAN HGOpaT 6%/ca, Y XOiaa ACTEpMHHAHT
HKKH OETEPMHHAHT HHFHHAMCHIA TeHr O¥nuf, yhapHuHr OHpH Terwuind
Katop OHPHHUH KFWHAYBUHAAPAAM, HKKHHYHCH 3Ca HKNHHMH K¥un-
Ayaunaapaan mGopat G¥naau. Macanan

a,a;+5,4a, LITRIPE T a, b a;
napt+bray | = |Gy 0nas |+ | 0y brap
a3 0+ byay Q3 0y Oy ay bya;,
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7 K} arap NeTepMHHAHTHHHT OHpOp KaTopH 3Je€MeHTAapura na-

paJdinen KaTopHHHP

MOC 3JeMeHTNapHHH Gupop ¥3rapMac CoHra

Kynaftupnb KyWHiICa, NeTePMHHAHTHHHT KHAMaTH yarapMadmi. Maca-
JdaH: :

@y Q8 | an a3 Ay

Ay Axndy | = 20 Aoy Q

@3y A3z Q33 ay+ray Qp-ra, anpt+rasl,

1.1.3. (nXn) Ta coHaan ubopat yuwdy

@y Gpa. .. By
Qg Qo...03,
ay Qg...a,
Qup Qpz. . Ay

Wampean n- raprubau xaadpar marpuya fefiunaiu. YHHHT n- 7TapTubAL
Oetepmunantu [e6 Kyluiarn GeaT# BAa TEHIMK GUJIAH aHHK/NaHYBYH

CoHra afituaaam: .
ap Ain
A= agla?? a‘z" =a“A|l+a12A12+ o FaA .
Ay Qg Dn |

1.1.2 Ganama KenTHPWJIraH XoCCaNapHHHr XaMMacH HCTaArad
TApPTHOAM deTepMHHAHTTa TerdlAnaup. HMxtuépuit tapTh6au AeTepMu-
HAaHTHH XHCOGMAALIHHHT HKKHTA YCYJAHHH KeJNTHPaMu3:

l. Herepmunant taprubunu nacadrupuwt yoyau — 1eTePpMHHAHT
6upop KaTOPH SNeMEHTNapHHUHr OHTTacHAaH OGollKalapHHH OAIHH-
DaH Honra afdantTupHl onud, Wy Katop O6¥iuua &iul ycynn.

l-MHC oM
3 —1 12 8 3 —1 12 8
A; —5 3 -3¢ —23{ | 4 0 2 1]
1t 1 3—=7] 1 4 o115 1|
-9 2 8 —15 -3 0 32 1
4 2 | 4 21
0 13| .
——(=D* 4 15 1{=] 0 13 0= = 9|
—7 30
—3 32 1 —7 30 0
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2. detepmunanTii yaOypxax KHPURULIZO KeATUDUMI Ycyau Ae-
TePMHHAHTHH WYHAaA aTMaWwTHpHieaaw wGopaTku, yHHHr Sow amaro-
Hanuaaw GMp TOMOHNIA @TYBUM XAMMa SAEMEHTABPH Haara aRNaHTH-
PHIAAH Pa y4GYPUANCHMOH 1MAKATZ KEATHPHABAH, MAcaAaH

a, 4ap d,,

0  ay ay,
A=

0 o . a,,

Papwaukn, yu6ypyal waknularth ODeTEpMHHAHTHHHT KWiiMaTr Goll
AHar OHANA3PH 3NEMEHTABPH KYNaATMAaCHTa TeHr:

A= ar-an+... Can

2-MmHcoAN
| 2 3 4 1 2 3 4
0 2 5 9 0 2 5 9

A= - = [-2:3.8 = 48 .
0 0 3 7 00 3 7 1:2:3:8 = 48
-2 —4 —6 0 0 0 0 8

{- dapcxona Tonwupuru

l. Yuunun T1apTHGAaH neTepMmHanTAapHu yubypyak KOHDACHAAH
doilnanaunb xucobaanr:

3 -2 |
-2 1 3} 6}

2 0-2

a)

2 —1 3

—2 3 2/ 8)

6 2 8§ O—I lO
H:a) —12; 6) 0, B) 87.

2. [M¢TepmunanTaapun TapTHOMMM nacafiTHpr ycyausaw dohia-
Aakn6 xucobaawr:

L —2 3 (2)-112I ? 2142_;;‘
ayl—-2 1 =5 6 le |

s 9 7 a—1 2 3 25 1 4

3 1 6 | i 2 09

X:a) —2;6) 0, 8} L6.
8



3. JdevepuunanTnapun yubypuan Wakinra KenTHpHO Aucobaanr:

2 3 —3 4 1 —2 5 9
1 —1 9 I —1 7 4

- 6
Ve 2 1 of @1 33 4
2 3 0 —5 I 2 3 4

K a) 48; 6) 20.
4. Jetepmuuantraphy anans colganatitHpus, Kehnn xucobaaur:

1 2 ¢ 0 0
2 2 | ! | 1
X*4a* ax | 32 3 00 a b ¢ d
a) |g*+a® ay | [6) |0 4 3 4 0») o b 2
2'+a’ az | 0 05 45§ 3 B O
0006 S5 a ¢

H:a) alx—y) (y—2) tz—x); 6) 640,
B} (b—a) (c—a) (d—a) (c—b) (d—b) (d—¢).

{- mycrasus yw

DerepMHHAHTABPHI XHCOGAANT:

1 2 3 =21 0 —5 3 2
2 —1 0 1, S 0 4 3 )
15 2)1(.322‘2 3|0.>K.24.
2 —1 2 0 3 401
—4 -3 5 =2 1 230
5 23 4 01 23
, :120. 4. :192
3 IBI—)KO 3012)'(
5 —2 3 8 2 30 1

2-§. HxkKH pa Y4 HOMABAYMAN WHINKAN TEHTAZMAAAP CHCTEMACH.
Kpamep xoupach. Faycc ycyan

1.2.1. HKKH HOMa BAYMIH HEKHT HHIHKAH TeNITaMa ap CHCTEMACH
[ﬂnxl +0,6,=b,
ayk,+ GpXy=b,

a8
HHHF GOl AeTEPMHHANTH A =

I#—- 0 G6yaranna, AroMa eyumra
1 g
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wa 83 y Kpawep KougacH G¥finua wyhnnarn dapuyasiap Gunau

Kncolnanann:
8, s,
X = T, Xy = 3
6y epaa -
b,ay, anb, I
K brap| AN

Arap A=0 ea wy Ounan 6npra A,, A, napasH axanan  GHTTacH
HOATE TeHr 67AMaca, CHCTeM3 @YHMra 3ra SMac.
Arap A = n,_:a,,—_-o 6%aca, y xonna GepHAraM CHCTEMa YeKCHI
K¥n edumra sra Syaann.
A2.2. YU NOMABWNYMAH YYTZ YHIHKAH TEHAaMaNap CHCTEMacH
A+ 38yt a)p0y=b,,
83X, QX a+ Qppry = by,
QX+ Bpta+ Gy =14,

HWHHr GOl NeTepMHHAHTH
@y, a,20),
A= layapa, |50
2y 0y 0y

6yaranaa mroma eunmra sra 6¥au6, Oy eunm Kpame MyARanapn
Onaan xmcolaanann: y pauep popuy. P

A, 8, A
Fo=mg Fa = Ky
Gyuna
b, a, a, a, b a,
A = |by 6y an) A, =]ay b, an )
by ay ay ay by, ay
a,, 4, b
A’a= d,. an b!
ay &y b,



Arap A=0 =a B,, A,, A, JeTEPMHRAHTAAPAAR AKANIM OHTTACH
rordan ¢aphm Oyaca, y xonma &p..nran ¢HCTEMB evmmMra 3fa
6faMaftan Ba Oy cucvema Supeasusde Sgasaram cucrema b
aranaay. Kamuna Gutra evynmra ara Bfnran cwcrema Supegamxdasu

cucrena nel atamaan.
I-Mucon YaaHKaH TENTNAMANAP CHCTEMMCHHN eNRNT:

X —2x,4 2= — 4,
3‘|+2."2—x3=s‘
2x| "'3x2+2x3= —6.

E 4w, JeTepMuHAHTASPHH TONaMK3:

1 =2 I -2 1
a=fa 2 -1 =]o 8 —4]= ? ";|=4
2 —3 2 0 !t 0

DetepmuHanT A =450 6§Arann yuyH cHCTeMa AroHa eMHMra 3ra sa
Kpamep gopmynrachun xjanal, yun Tonamus:

—4 =21

-4 -2 |
&‘|= 8 2 '_'l' 94 o0 =|; ?|=4i
—6 -3 2 2 1 0
|1 -4 [ ]I —4 |
20 —4
2 —6 2 0 2 0
| —2 —4 | -2 —4
8 20
3{,'_‘ 3 2 8l= 1|0 8 20 =| |=—4.
2 -3 -6 0 I 2
A A A

!

X, = 5' = 1, x,=—f-=2, 13=Tﬁ= -1.

1.2.3. n Ta HOMABAYMAR 7 T2 YHIHKAH TEHINAMaNap CHCTEMACHHH
n HHWr KaTTa (n24) wuAmartnapuga Kpamep wonzacH Guian eurw
OMPp Heuta WKOPH TApTHOAH AHTEPMHHIHTAAPHH XHCOSAALIHH Tanal
staan. Ly caGaban, Synaad cucremanraphn evnwna layce yeyauaas
¢oftaananniu Makcagra MypodHK. By yCYAHHHr MOXHATR IWIYHAAH
HGOPATKH, YHA3 HOMABAYMAAP KeTMA-KeT AYKOTHAWG, cHctema yuGyp-
YAKCHMOH IDAKAra KeNTHPHAAAH. Arap cHeTema  yuOypuakcHMon
lWaKnTa Kedaca, ¥y AroHa eMHMra sra O¥NalM Ba YHHHr HOMaBbAYMAAPH
OXHprr TeuraaMataH Gownab tonwG GopuaaaH. (CHCTeMa YeNCHI K¥n
eyHuMra 3ra 6¥aca, HOMIBAYMAAP KeTMa-KeT AYKOTHATaY, y TpameuHa-
CHMOH LIAKAT3 KenaaM.)
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2-mucon Yuby

x4 x4 505+ 21, =1,

x4 xy4 304+ 48, = —3,
2%, 43,4 Vx4 pr, =2,
2x, 4 X4 32,4+ 20,= —3

YHIMKJIH TeHr/1aManap cucremacHun [aycc yeyau GnaaH edwwr.

Evnw. HeknHuH, YYHHUH, TYPTHHYH TEHrAamaAaplan x| JapHH
fiyioraMu3. Bynunr yuyH OGHPHHYH TeHrJaMaHW KeTMa-Ket — |, —2,
—2 ra KynafTHPaMH3 Ba MOC PABHWINA HKKHHYW, YYHHWR, TYPTHHYH
Teuraamanap Ounnan Kywamus. Hatumana ywly cucremara sra
G¥namna:

X+ x4+ 50+ 25,=1,

2"3—21‘=4,

X+ x5+ x=0
—x,—7x3—214=—5.

x4 x4 Sy 2x=1,
xp+ x4 x=0,
xg4Tx3+ 2x,=5,
Xy— x=2

YUuHUH TeMTNaMalaH HKKHHYH TERTA3MaHH aiiupauna:

X+ x4 50,4 2x,=1,
X+ x4+ x=0,
6,4+ Ix4=5‘

Xy— x,=2,

cyHrpa TYPTHHYH Tenrnamasp — 6 ra k¥nafrHpn6, yunnd TerraaMara
Kjwcak, yuSypuakin cucrema xocun Gynaam:

424504 2x,=1,

I+ ¥t x,=0,
Xy— k=2,
7I‘=—7._



Bynaau,

Xi=—1,
xa=24xy=1,
xy= —x3—x4y=0,

XN=l—xa—5x3—2xy=—2
Ilynaa xanauG,
Xim—2, k=0, x3=1, xy=—I.
2- dapcxoma ronuiupury
l. YUH3HKAH TeNrIaManap CHCTEMaNADHHH eMHHK:
){2: 1 x=13, 6]' . {2x,+x,=l,
|+2xg 6:,—2x,=| 4x,+213—2;
) {x;‘—?x2=0. 3-"|_x2=2,
3x,+ x;=0, 4x,+ 5x,=9.
AK: a) xy=2, xox=—1|; 6) CHCTeMaGHHHT edYHuMAapH RATK. B} X

UXTHEPHA, x2=1 —2x; 1) x1=0. x2=0; 1) x;=1, x2=1.
UnaHKAR TEHrNaMaNap CHLTEMAJAPHHH €MHHT:

Sx,— xy— ¥3=0, X+ x,—7x,=0,
a) { x,+2x43x,=14, 6)] x,—6x;4+ x;=
4x, 4+, 4 2x,=16; Sx,— xy— x3=0;

A5, 4xy— xy=8B,
B} 1 2x,4+ x4+ x;=2,
31.— I,+213=0.
Hia)y ri=1, xg=2, x3=3; 6) x1=0, x2=0, xa=0;
B} xi=1, =1, x3=—1].

3. Tenraamanap cucremacHun [aycc ycyan OHANaR euHHr:

i+ 204 x =48, x4+ x,—3x,+2x=6,
2) x+3x4 x,=15, 6) x —2x,— x,=—86,

4x,+ £+ x=11, X3+ x3+3x,=16,

X+ x4 Sxy=23; 2x,—3x,4 2, =6,

A a) =1, xp=2, 3=}, ry=4;
6) x1=8, xa=6, xam4, xe=2.
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2. mycrasus aw

. Yusuwin TedrAaMarap cuctemaxapund Kpawep Komsacu Gffiuua
CUNHF 83 TEKWHPHHI:

Tx, 4+ 4xy—x,=13, 311"‘:"‘2-';” -5
aj 3‘I+21’+313=3, 6) 1.+2I,—4x,=l7.
21.—31’,-{-13- —|0; |,+3x,+513- —"7.

2. TeurnaManap CHCTEMACHHH eUHHI:

2, — X34 3x,m 0, 3422 —xy= —6,
a) {3x,4x,—2x,=0, 6) {2x,— x,+ x,=0,
5x, 4 x,—3x,=0. X, —4x,43x,mm .

Ko a) x1m=0, x3=0, x3me0; 6) xi=—1, x2m= — |, y3== .

3 UYusuwan rewrnamanap cucremachum layec yeyau Gunaw eunnr
BA TeKLWHPHAT!

X4 2x;—x,m5, =24kt xy=1,
a){2x,+x,—4x,=9, 6) 1 3x+ 50— xy= —1,
53.—239+4xa=4; I|+x,+3.l'3-3;
X+ 2% — x4 2x, = 4, 24 x4 x,=9,
22+ 3x, 4 4x,—x,=8, dxy=— 214 3x,= 12,
B) r)
=82, 4 xy—3x = — 7, — 2t xy— g x =,
x,+ xa"—?.r4- ""5; 5x|+2‘3—314=—3.

K a) xim2, xpme L, n=—|;
6) xi=0, x2=20, xymm]|:
B) xim|, x|, £y l, xyme1;
F) mi=1, 222, x3=3, xymd,



3-§ Marpuunrsp. Marpauasap yerana anassmp.
Marpasamesr pasra -
Vmarm rewrasnasap cucremacnns TeRNNpEE

TipTOypuakan  wainanm e
MAdhcin Xn §avamsu  moTpuye NeRmnann.

1.3.5. Counapumnr m Tta caTp pa a Ta Xatopnam nGopat rivgn
¥

QG Gy ... By,
A=186y apn ... a,
Oy G ... Gn,

NYPHHHLUAS E3unann.

Arap m = 6yaca, carp marpuya, n=1 6jnca YCTYN MATPUKE, M=n
Gyaca, xeadpar marpuya xocua 6ynaan. KeanpaT A matpuua y4yn ury
MaTPHUAHHHT INEMEHTAQPHAAH TY3HAFAH A- TapTHOIM AeTePMUHAHTHH
aucobraw MymknH. By nerepmunant detd éwn [A] opxaan Gearnaaua-
ou:

@ dyg. . .Gy

detd = (A = Qg Oy, . . Dy,

[ S FROY. P

Arap detd =0 6¥aca, y xanaa 4 matpHna sxaxcyc, det A %0 6aca,
Maxcycmac gefinnani.

Bol! gHaronanwda TypraH aneMeHTAapH OGHpPra, KQAraH sjieMeHTna-
pH HaAra TeHr 6¥AraH NBagpaT MatTpuua Supaux marpuya ne@ aTannanM
Ba E Gunan GenrnaaHanu:

1 00 ... 0
E=0|0'0
000 1

Papwaunu, detE=1.

Arap $avamaapn Gup xud m>Xn GYAraH HKKH MATPHUAHHNE Gapua
MOC 3MeMEHTNAPH ¥3apo Tedr 6¥aca, Oy MaTpHuanap renz Aefnnaim.

1.3.2. Bup xun mxn §auaman A sa B matpuuanuur durunducy ae6
ywa $auaman wynnaft C=A 4B MaTpHuara aATHAZANKH, YHHHT xap
GHp ateMeHTH A Ba B MaTpRUANaPHHHI MOC 3AeMeHTAapH AMFHHAMCH-
Aan ubopar Gynaan.

mxn yANamaH A MaTpHUaHHHT ) cos2a K@nadrmacu ae6, Ywa
yauamaars B=2.A4 marpuflara adTHaadnKn, Oy MaTpHua SAeMEeHTAAPH
A MaTpHUa MMEMEHTAaPHHH A ra ximaftupHwaan xocun G¥aaan.
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mX k& §avaman A MaTpHUAHHHr kX n Yavamaw B sarpuyoca
Kijnadrugeu ne6, mxna Yavdaman wynaad C=A.8 mMaTpauara
ARTHAAAHKH, YHHHT &; 37eMeHTH A MATPHUAHHHT i- CATPH TEMEHTAAPH-
HH B MaTpHUaHHHI j- YCTYHHAArH MOC 3NeMeHTAapHra wynaitManapH
AHFHHAHCHTA TeHF, ABLNH .

cij=anby; + aiabs 4 ... + aiby;.

Arap AB=BA 6%aca, y xo1sa A pa B wmaTpuuanap gJpuu
QAMOULNAOU2AN EHH KOMMYTATUS MATPUYGAGD NeAHNANH.
1 =2

1- M i con Ywby
3 2 —l]
A=I' ],B= —-1 3
2 —4 5 4 —5§

MaTPHUAJADHHHT AB pa BA xynaitTManapHHH TOMHHT.
Evuw. AB marpuua 232 $nuamra ra 6¥nranu:

2 —|
AB=-lg :_:ll—l 3
4 -5

=|3-2+1(—n+(—21-4 (=1 +134 (=) (=) ] _
2:24 (—4)- (= 1) +5:4 2.(— 1)+ (—4) -3+5.(—5)

_ [ -3 lol ’
{28 -3}
8A warprua 3X3 yavamra 3ra Gfaaau:
2 -1
BA::[—! 3|lg L_‘§l=
4 -5

2.3+ (—1)-2 214+ (—=1)-(—4) 2-(—2)+{—n-5]

(—1):3+3:2 (=1)-143(—4) (=1)-(—2)+3-5
4:34(—5)-2 414+ (=5)(—4) 4.(=2)+(=5)-5
£ 6 -—9]

3 —13 17
2 24 =33

AB = BA 6§arananry ca6abaum A 8a B Mmartputlalap KOMMYTATHE 3MAC,

1.3.3. Arap keaapaT MaTpuua Maxcyewmac O¥nca, y  xanaa
AA"'=A""A=E TeHrAnKHH KanoaTaawTupyerm aroHa A~ maTpuua
MapKyl G¥nadn Ba y A wmaTpwuara reckapu sarpuya Jefuaany.
A MaTpHUaHKHr A~ TECKaPH MATPHUACH KyAHAZFH4E aHNKNAHATH'
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By epaa A4 A MaTPHUA NETePMHHAHTH . INEMEHTHHHHT aATeSPanK
TYAANPYBUNCH.
2- M n c o Bepuaran

| 2 —i
A=]3 0 2}
4 =2 5

MaTPHUAra TeCKAPH MAaTPHUAHH TOANHT.
Eyvnw MaTpruaHHHT AeTepMUHAHTHAM XHCOGM3AMKI:

i 2 -1
deldA =] 3 0 2 |=14-2.7T—1-(—6)=—4%0.
4 =2 5

deman, A MartpHua MaxcycMac MaTpRUa 3IKaW. JHanm A, aarebpank
TYABHPYBYHNAPHH xncobaafiMns:

o 2 2 —1 2 =1

3 2 I —1 I —1 _
S TR ) I [ ] I

P R [ Y P [

_|4 -2

TeCKapH MaTPHUART TV IO MU

—3a ) - 2 -1
A e ---i-’-‘*' Y —'l R |
-y 10 —0 22 =0/t Y2
AA = TA=F sMaunts TelLanan ke -t
1.4.4, *A’Nlé'k“ DAVLATY e NECUEYT ‘m:rueam
s UNIVERSITETI | . M&
. rifl X
‘ihborotncuum! .



08+ Qs+ - FaX=D0y
0,.:.-[-0,,.!,-}- . +a”‘.=b2.

8k + 8082t .. +a:lxl=b.

MM MATPHUA KypHHMWAZ

AX=8
KaGu éawiu NymKnd, Synna

a,, 4di a,,
A= a; O a,,

G G . O

x b,
X< Xy B by

x, b,

Arap A maxcycMac matpHua, AbHH detd 3.0 Gjaca, y Xoana Sy
CHCTEMAHWHT MaTpHlla WakaHoaru ewwmn yw6y Xypuwnwra sra
6ynanu:

X =A"'8

1.3.5. A MaTpHUAHHHI pancu Ne6, YHHHT HaAAaH GapKaAH MHNOPAApH-
HMHT 3HF KaTTa TapTHOHra afitunann 8a y rang (A) xabn Searnnsnaan.

MaTputiaHy  KYRHAATH aAMaLITHPHWAAD SAEMENTAP OQAMQWTH-
putirap neb aTananm:

a) dakaT HanaaplaH HGOPAT CATPHM (YCTYHHH) FuHpHly;

0) HKKHTa CaATPHHHT (YCTYHMHHI). ¥PHHAAPHHH ANNAWTHPHW;

a) Gup catp (ycTyH)nxur Gapua aneMenTnapunn Gupop Kynaih-
TyeMHra kinafitupuG, Gowxa catp (YCTYH)HRHF MOC 3AEMEHTIAPHra
KyWwHw,

r} carp (yCTYH)HHHr Gapdua INEMEHTASPHHH HOMAaH ¢apkax Sup
XHA COHra KynaATHpui.

DAeMeHTAp aAMAWTHPHILNAP MATPHLA PaHTHHM  ¥arapTpmahan.
LWy caGabau, snementap anMatutupuinapaan ¢olnanaunb, maTpuua-
HH dHaroHan 3neMeHTAapHOoal TawkKapH Sapva SNeMEHTAAPH WOATa
TeHr G§nannrad NYpHHHIIrE KeaTupHiw MyMmxwd. By xanme wartpwua

PaHrH ANAroHaAAarH WOATA TeHr GFAMaral 31eMEHTAapH COHHIA TeHr
S¥naan.



3-wucon Marpuua panwrunn Tonuar:

0 2 —4

-1 —4 5

A= 3 t 7
0 5 —10

2 3 o0

Evuw Marpuua yctuas MEMEHTAP aAMAWTHPHWAAPHH Baxapa-
MH3:

0 2 —4 1 ¢4 =5

-1 —4 5 23 0

0 5 —I0 0 2 —4

2 3 o | 0 5 —10
1 4 =5 I 4 —5 1 0 3 1 00
0 -5 10 0 1 —2 01 =2 01 0
~lo =11 ~10 1 =2]~]0 0 o|~|0 0 o
0 1 —2 01 —2 00 o0 00 0
0 1 =2 0| —2 00 0 000

XOCHA KHJIHHTAaH MATPHUAHHHr PaHrH 2 ra veur, gemak, Oepuarau
A maTpHuaHKHr panrd Xam 2 ra Teur Gyaanu:
1.36. KpoHekep-—~Kaneann reopeMachn n Ta HoMad
AYMAH m TA MHIHKAR TEHFAAMANAP CHCTEMACH
apt+apt+ . Fax=b.
gk (+ Ayt ... + 83X, =by

)+ Gzt . + ApX=b,
upraankaa GYANIIH YUyR
rang A=rang8
6yauwn 3apyp 8a erapauaup. By epaa

Gy Gy ... Gy
A - a’l a” LRI a”
Ou) Gu G e



CHCVCMaHHHI 3COCHE. Ma T LH.

@y, Gy .0, b,

a, a b

B = n On a,, oy
4 =1 a.w'.( A amn f"\-l

CHOTEMAH! T LelralT™ [P AT 1% maTphuilacw  Arap rang A=n Gjica,
Y XQIAd ChOoMALAET % Te)MEHAMTH HOVZah QapRan 67an6, y rzona
evusea 3. OFtanv,  J1ar rapp A<Za Ovaca, y :aida CHcTeMa
(n - rangAi T° nX.w 31 Gapamerpra fOofank &im o dexcud Kgn
raHMI A Tz STAaLA.

Arap 6ava b, 3oL v L doara Tenr 6iaca. y xoaaa tenrnamanap
CHCTEMACH OHp MUNCIL A2n . 2pH. Bynaah TeHraamaaz|- cucieMacHaa
xap nouM rangd =rarg8, Wy cababiH OGHP MHNCAH CHCTEMa
Guprasuka+ 6§aaan Bep AuHed TeHraamanap cHcreMacHun x =0,
x2=0, ..., X.=1) KHAMAT.Tdp KAHOATNAHTHPALH, NekHH A M3TPHUAHHHI
PAHrH HOMA LY WAo]P COHH A A3H KHYHK OYAraHaa yHHHEr AeTepMHHAHTH
HOAra TeHr GG, ci'cTeMa HQIMAc eyHmMra sra G6ynaan.

4-Mmucon yuby

4x1 4+ 32— — xi=4,
In— r+dn—2n=I,
I+ x: —xi=0,
Sxi4-4xy—2x34 x4=3
YHIUKAN TEHrIaMaNap CHCTeMAcH GHPraiHKAaJHIHHH aHHKAaHT.

Eunte. Bepunran cucremamuur A acocufi Ba B KeHraATHpHAraH
MaTPHUANAPHHH TY3IaMH3I .

4 3-3_—1 4§ 3-3—=1 4

I—1 3-=2 3—1 3-21
A-.: -

31 o~ P27 00—t o

5 4—2 | 5 4--2 1 3

Catpaap ycTHIa Terwlwig 31€M HTAP 44N aUITHP TINADHK BaXapwb, Gy
MaTPHUANAPHHHT DAHTHHH TONGMHN3:

4 3-—-3-1 4« ! 2-5 U 4

Py J—1 3-7 I]~lu -2 3 -1 1

3 1 0-1 6 3 ! J-10

5 4-2 1 3 2 4 -2 23
l 2 —3 0 4 i 0 U —I 5
- 0 -2 3 —i | o —1 4 2 -5

0 -5 9 —1 -2 0 —-5 9 —1 —12

0 -1 4 2 -5 0 -2 3 =1 |



I 0 0-1 5 i w0 —~§ &
0 1 —4--2 5 0 1l —. —2 =
T1o s —9 1t oz T v on—1s
0 2 -3 1-1 0 ¢ & 3 -3l
1 0 0 —1 5 19 2 ¢ il
010 2 3/ 01 0 5 =/
“l1oo 1t 1 —3 Tlo o 1 on—na
000 0 —56/11 0 0 0 0 —5u/l
100 0 0
010 0 0O
“lo o t1 11 o
000 0 =561

Iyraah wnanb, rangB=4. rangA=3, AuWH rangB:¢ rangAd.
Jlemak, cuctema GHpraanwkia mac.
5-mucon Yuwby

3xl+412—x3=0,
—3x,4-5x,=0,
4x|"+‘ x3+4x3=0

GHp MHNCAH CHCTEMAHH €YHHT.
E4nw. A maTpHuaHHHT panruHH xucolrafMua:

34— 1—3 5 I—J
A=|1-3 5 4—1 13—m|
4 1 4

||—3 5 ||—3 ]
~|0 13 -16 ]~ 3 —16 [ ]
0 13 —16 13 —16

rangAd=2<:3 (3 — Houauym.nap COHHM), YYHKH

A= 013

JleMmak, cHcTeMa HaIMac CYHMAAPra 3ra B2 CHCTEMAHMHI OETEPMH-
H3HTH

|_l3=#0

3 4 —I
I -3 5[m—364+80—1—12—15—16=80—80=0
4 | 4

21



67arann cababan yaap uencus kimaup. CucTemsndEr nacThabuy mxme
TEHr1aMacHHH ¢4aMyl:

Ar 441, — x,=0,
—3x,+55,=0.
By cucremana x3 AM XaANapHH YHT rouou‘ura ¥TRalamma:
Iy +dxp= &,y
[ n—3ry= =51,

By cucremann Kpamep womnzacwian dofinanann® eyammua:

= =9 f=—

a=| _3| 3,

M] = l—s"a —3 I—_3x3+2013—17x3
3 Xy

sz b ' =—1513-—13=—lﬁxg.
1 —513

7 16z
—]%; x,=——151; xy=|3f G¥acuH (f — HaTHE-
Py MyTaHOCHONKK KosddpuuMenTH). ¥ Xoga xi= —I7f; x2=16¢;
x3=13{ { ra uxTnepuii KniimaTnapH Gepnb, YeKCH3I KN eYHMA3PHH
AOCHA HKMAAMHI.

Ulynaah xuanG, x = —

3- dapcxona ronwilpuru

21 -1 -2 1 0
A-lo 1 —4]’B=[—322]
6¥aca, 34+ 28 un xucobaanr.
25 =3
: 34 B =
H +2 l—'ﬁ 7 I

1. Arap

—8
2. Yuwby
| 0 2 2 7 |
A=|0 —t 3] Ba B=|3 2 —4]
4 0 5 1 -3 5
Matpuuanap Gepuaran. AB sa BA NapHH TofluHr.
4 LN 6 —7 30
K AB= —Il 19}, BA=]-—13 —2 -8 l
13 13 29 21 3 i8
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3. Ywby
312
A=l-—| 0 2]
1 21

MaTpHuara Teckapn A~' MaTpWuaHH TONMHI.

-4 3 2
)I(:A"=-—-]'3| 3 1 - l
-2 -5 |
4. Arap

4 —1 2
-1 L1
A =
1 32 —
0 4 3 H
6fnca, A HHHE PaHIHHH 31eMeHTap a/Ma IWTHPHIWASP SPAaMHAA TOMHNT,
XK: rangAd=3.

5. Tetrnamanap cHCTeMAacHHWHr Gupraankaa G aum-Gyamacaurn-
HH TeKWHPHHT. Arap cHcTeMa Supraankaa 6§aca, YHH MATpPHla yCyAM

GHNAH eMHHr:

X 4+2r=5,
x—3y+z=x5;
2x—3y4+ z=2,

o) I

4x$2y—2z=—09,
a)

x4+ y—3z=m],
Sx — 2y —2z=4,

K: a) x=—|, 6) cncrema SHprasHKia 3IMac.
y=—1
z=J3;
6. BHP MHHCAH CHCTEMAHH EUHHT:

x|+2Xg+3x3=0,
2x,— 3x,4 dx;=0,
3x|—.l'2+ 7‘3= 0.

HCG 1= 178 xe=21; 3= —T(— ®m << 4+ ).
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J- mycranus uii

I. Arap
I 4 7 [—2 I —1
A= 2 5 —8], B=] 1| 0 2
-3 6 9 4§ -1 0
6yaca, (A+43B)* un Tonuwr.
9% 12 8
H:|—I18 54 —8
51 85 |11
2. Arap
2 1 —1
A= |2 —1 | ]
| 0 |
6¥ica, A ra veckapn A~' Matpuuaun Tonwur aa AA~'=A"'A=E
IKAHHTA HLIOHY XOCHA KHJIHHY.
-1 -l 0
)K:A-'=—}l—| 3 —4]‘
1 I —4

3. Tenrnamanap cHcTeMBCHHAHT OGupraapxia OG¥axw-S¥amacaury-
Hh Texwmpuur. Arap y Supraauwna 6¥ica, yns maTpuua ycyan Sunan
eUHHT:

x— y+ z=12,
x+2y+42=86, K: x=0, y=—7, z=35.
Sx+ y+2z=3.

4. BHp MHHCAH CHCTEMAHHHI HONMAC eYHMAAPH GOP-HYKAMTHHH
AHHKAAHr, arap Sop G¥aca, yaapHM TONKHE:

X+ x4 x,=0,
2x, —3x; 4 4x,=0, K: xi= =Tt x3m2i; xa=5{.
4x,~ 1 1xg+ 10x,=0.

{- nasopar wwu

I. Qnaun GHPOP KaTOP MEMEHTNaPHAMHT OGUTTACHAAH GOWKACHHM
HOMIAPra aANaHTUPHOG, NETEPMMHAHTHH TapTHOHHH NacaATHPHW yCYaH
6unan xHcobnaur:
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5 4 21
2 5 —4 3
1.29. 0 -2 5 3
-5 3 —7 2

4 -3 2 —4
0 5 3 2

1901 3 2 &
13 3 -2 0

2. Yuankau Tenrnamanap cucremacwun Kpamep dopMmyasnapnaan

dohaanannb edHur:

2x|+3.r,+4x,=-9.
2.1. dr,+4 1lx,=1,
7x|—-5¢"2

3x|—5xg+3x3=46|
23. 1 x+ 21,4 x,=8,
x|—71’2—2.t3==5‘

x;—“xz‘— 21'3=0.
2.5. 31|‘—5-"'-6X3=2l-

3x+ X4 Xy=—4. -

3.!.'. + 12—-2x3=6n
2.7, 5‘] —-3x,+2x3= —4,
x|_212—3xa= -2

51[+6x3-'2x3= 12.
29. {2x,45x,—3x;=9,

4x,— 3xy4 2x;== —15.

20, —dxy+ xy=11,
.r,+2x,—'x,= —6,
X, '—'419‘—2‘3=3.

2.11.

3-'| + x,-—-2x3=5.
2x,— x,=0,
41, —3:2+513= 19.

.

2,13,

2-‘.—' .1'3+ 5x3=27,
2.2, 51|+212+ ]3‘3= ?Oa
31] ‘—x3= -—2

4x|+ x2—313='-l.
24, {8x,+ Jxy—Buay=—1,

X4 Ip— xy=—1L.

41.—3x,+.l’3—43.
268. { x4+ x—x;=3,
2‘|+ X, =13

A+ x4+ 2x,=11,
2.8, 2I|+213—-3x3=9,
I|—513'—-3x;,==23‘

2x, 4 3x, 4+ 4x,= 15,

2.10. | x,+ xo+5x,=16,
3x|_212+ xatl.
2x,—5x, =19,

202, {3x,45x,— x3= — 10,
x|—4x2+2x3=|6‘
2x,—3x;—2x,= 16,

2.14. 13x, 4 4x,— Sxy= — 10,

21‘, '_3x3=4



20,4 4r—x_ v =y Bag= 11,

Tt
.

2.'5. 31.-'-51,-—2.[3&5, 2¢i“v A=+ Xy=— -r:|=_3l

xX,— 2x, = -7, . 3 4 dx, =2, = — ),

l .+JI,—' X, -9, { ox —'212'|"31'32‘-"?.
2.17. 2v,— x:+4x,=7. 2.18, {2x A-x,— 13==—5,
lx, —"»h3='l- 3x|+0x2— x3=38.

—_ 12+5.l‘3=—4. ,—-312 =—l0|

2.19. x,+ x+4x,=9, 2.20. {4x, +3,=—7,
2x'+3x2— x3-=l4 5x1+213—4x3=38
x4 4x,—3xy=—13, 20— xgt-4xy=7,

221, 12x,4 x,— x,=0, 222 ¢ 04 x,—dx,=—13,
dx,+ 2%, 5y, =3, 1 t+dx.— xy=14.

n+ rn— x;=—=6, Sa—4x+ =123
2.28. 16x,— x4 3x,= —2, 2.24. | y— Xt =1,
5x; 4+ 2x,4 5x,=3. 2r,44x,—3x;=15.
X, — x4 2x,=3, X —3x,4 xy=—5,
2.25. {3x,44x,— x,=—5, 2.26. {2¢, 4 x,—3x,=24,
2x,+3x, 511—_-6 xl— Xy = |8.
3, —=3x,4 xy=—10, v 45— =1,
2.27. 12x,+5xy—4x;=5, 2.28. {2x,4+ x,+ x;=-—3,
X2k, — xy=3. x,+4x2—3).‘3=2.
3x, 4 5x,— xymm — 20, 6x,4+ x4 x,=16,
229. | x— X, =2 2.30 xy—3x,= 14,
4x|+x3 = -2 l‘jxl+3t=—4j’3=3l‘

3. A NaTphua fAepuaran ATV aeceysa ctTpeLc-t VSWHHE Ba

AA" ' = A" A= £ 3KkaNnud TeuInper.
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4. Bepuaran A MaTPHLLA PAHIHHW TONKNI:

-3

—4

5 0

-6

-3

4.2.

—10

17

—8 —2

5
-2

44.

i

10
7
4

-5
1
7

5
3
1

48. |3 2

2 3

-4

(3

—2

2
0

2

-5 6

-8

4.1.

4.3.

4.5.

48. |2 5

4.12.

35 —1 2 4
2 4 -1 .
—1

32
40
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5. BHp MHNCAH TEHrNAMANAP CHCTEMaCHKH E€YHHF:
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3x +2‘2— Xy= 0
2x,— xy13x,=0,
x|+3xs‘—413=0.

|3I|—212+ x3=0.

5.3.

5.5. {5x,— 14x,4 15x,=0,

x|+2 12_3 x3=0.
2:.—3‘,"‘ x3=0.
5.7, x|+ x2+ 13=0,
3x|_2xg+2x3=0.
28, — x+3x=
59. { 2,4+ 2x,—5x,=0,
3x|+x!_2-xg=0‘
2x|+2x2_313=0,
5.00. 14x,—2r,—9x,=0,
x,—21’2+7xa—_—0‘
Sx,— 2x,+4 3x,=0,
21]-{-31,-—41’,:0.
_5x2+7xa=0
—213—2x3=0
X+ 3x,—5x,=0,
2x,— x,—Tx,=0.
2x,— x;4+4x,=0,
2x,+ 3x,—5x, =0,
| 4x, +2v w=0
l)x e LRI WL N
1!\ - ;-'_-.}.

5.13.

5.16.

8.07.

- -
R

20, — X4 3xy=0,
54. 1 x4 2x,—5x;=0,
e+ x,—2x,=0.
* f3r,+4x,+2x;=0,
56. | x,— x,+4x,=0,
5%, 4+ 2x,4 10x,=0.
Ir, + 2x,— x,=0,
S8, {2x— x4 3x,=0,
x4+ 3, —4x,=0.
3, —2z,4 x,=0,
4x, 4 3xy— bx,=0,
x4+ 5x,— 6xy=0.
3, — 3%y 2%, =0,
4x,4 Ix;—5x,=0,
x4 5x,—6xy,=0.
g+ xg—x,=0,
5x,'+3x,—xa=0.
4x,+ 2xy—x,=0.
2x,— x,—5x,=0,
Sxy+3xp—xy=0,
4x,+2x,—x,=0.
—3x,—2x,=0,
2x,— x,+42x,=0,
x— x,—2x.=1.

76— xad-2x,:20,
X; +|J"-— ~4a,=0,

5.10.
5.12.
5'.'l'l.
5.16.
5.18.

4 3x,=0,
X, - ! lg“' 4x ;i‘;"

5.22. Jux,-- ~.+m,_n

X, —oxy+ =0,
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5.23.

5.25.

5.27.

5.29.

x4 2xy,—5x,=0,
X, —3xg+ x,=0,
2

X — x3—4dx,=0

3x,—x,—5x,=0,

[ X+ x4+ xy=0,

Xy _‘X2"'3X3=0‘

I+ dx,— x,=0,
2-r| + 73’2'—-3.!’3=0.

[ X, —3Ixy+ 7x,=0,

4X| — 12+5x3=0-

2%, 430, — x;=0,
XMy —-213+3X3=0.

X — x4 Gx,=0,
x4 3x,42x,=0,
x4+ x;+4x,=0.
l3x. + 2k, 4 4x,=0,

5.24.

5.28. { x —4x,+8x,=0,

2,— x4 65,=0.
2x|+ x2+7x3=0.

5.28. ]ox,—3x,—5x,=0,
2r,— x4 x;,=0.
3x|+512_213=0,
X — xy—4x;=0,
x|+3x2+ x3=0.

5.30.

I- namynasuil xucoG ronwupuxiapu

!. BepnaraM AeTepMHHAHTHH Y4 ycyA GunaH XHCOBA@HT.
2) yHM {- caTp IeMeHTrapH Oyiinya éinb;
G) YHH f- YCTYH 3JaeMeNTNapH G¥Anya éfnG;

B) QAAHH - ycTyHAary OHTranaH GOWKAa 3NeMEHTAAPHH HOATa

aitnanTHpHG, CyHrpa iy yCTyH 3fieMentaapH G¥itnua €ins.

1.1

1.3.

LS.

- 665

2 —1 3
—5 3 i
-3 -2 0

i 5 —4

i=2 j=4

6 —3 I
—1 0 4

2 7 3

0 —5 —1I

i=3, j=3
-3 i 4

)] 2 -

4 -2 7
—5 0 3

i=3, j=2

O Wwoon

W B N

3 -2 I 4
0] 5 =3 2
1.2, L
—4 0 3 —I
6 3 -2 0
i=4, j=3
-3 5 ]
0o -2 |
1.4.
4 -3 |
2 I 0 —
=1, j=2
4 —1 3 2
—5 5 -3 0
.8.
l 2 ! 4 7
0o -2 6 3
i=2 j=3
KX




=2, j=2.

i=4, =4

i=4, j=1.

—2
i=1, j=3.

t'=3‘ ,l'=|

— D o

S~ N

I

S oy T -
|

&N T

1.186.

i=3, j=4.

1.18.

—2

f=2, i=2‘
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i=3, j=4.
—1

i=4, j=4.
i=3, |

i=2, j=4.

1.28.

— 10
i=4, j=2
i=4, j=3

DN M
|
o oy
I
W -
[
e I T )
!
A ———
S
S

i=4, j=1.



2. A Ba B matpuuanap Sepuaran.
a) AB pa BA «ynafitmanapud Tonmur; 6) A~' Hu TonWHr 9a

AAT'=A"'A=E 3KaHHHH TeKIIWPHHT:
(2 19 30 4 3 5§
21. A= |0 -5 —12]. B= |6 7 l'.
0 2 5 9 | 8
01 0 [ —1 3 =2
22 A=|—4 4 0] B=|—4 1 2
-2 1 2 3 —4 4
[ | —3 3 [ e
23 A=|—-2 —s6 |3] B=|—-1 4 7
-1 —4 8 8 1 —1
4 —5 7 (9 3 5
24. A= 1 —4 9]. B=12 0 3]
—4 0 5 01 —1
5 6 —3 0 2 0
25 A=]—1 0 1. B=]-2 3 2"
| 2 —1 4 —1 5
4 —5 2 [ —3 0o 1
26. A=] 5 =7 3 }. B= 0 2 l]A
6 —9 4 0 -1 3
2 -1 2 70 4
27.A=| 5 -3 3] a=lo 4 _..g]'
L — | n -2 3 0
(7 —12 6 0 1 —6
28. A=|I10 —19 10' B=13 0 7)
12 —24 13 I 1 -]
3 -1 0 3 -1 5
29. A= | =4 —1 0] =1 o 4,
4 -8 -2 3 2 -
I —3 4 4 31
210, A= |4 —7 8], B ,3 2 |’_
6 —7 7 1 —2
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3. Bepuaran tenrnamaJsap CHCTeMaCHHWHI GHprainkia 3KaHAHTHHMU
TeKWHpUHT, arap Guprajukia 6yaca, yaapru: a) Kpamep KouaachiaH
thoidnanaunb, 6) matpuua ycyau, B) Iaycc ycyau OGuiar eunHr:

3.1.

3.2,

3.3.

3.4.

3.5.

3.6,

3.7.

3.8.

3.9

a)

a)

a)

a)

a)

a)

(3x,+2x,+ x,=5,
2xl+3x2+ )C3=l,
2x|+ x2+3x3=11,

4X| - 3x2+ 2x3=9,
2x,+4 5x,—3x,=14,
5x,+6x,4+2x,=18;

2x|_ xg_ x3ﬁ4,
3x1+4x2—2x3= l 1,
3x|_2x2+4x3= ll;

[ X x— x=1,
x4+ 3x,—Bx,=2,
—4x,— X4 3x3=—3;

7x,—5x2=3!,
dx, 4+ 11x;= —43,
25,4 3x,4 4x = —20;

x|—2x2+3x3=6,
2x, 4 3x,— 4x, =20,
3x,—2x,— 5x,=06;
X x4 3x0,=—1,
2x, — x4 2x,= —4,
dx x4 4dx,=—2;
3x, 44,4 2x,=8,
2.’C|--“ XQ—-?nJC;j‘——-—l,
X1 F0xy+ K= —7T,
x1—4x2—-2)€3= ‘_“‘7.
3xt+ Ko-— x‘j=5v

—3x,+bx,+6x3;=7;

29

6)

6)

6)

5) |

6)_

6)

6)

6)

6)

([ x;+2x.,— x;=86,
2x,4+3x,+5x,=11,
3x,+ 5x,44x,=8.
X4 xy— xp=7, °*
2x,48xy4dx;=15,
3x, 4+ 9%+ 4x,=10.

(dx,+6x,+ 3x,= 17,
2x| +SXQ+ 5x3= 12,

3)([ + 6x2+ 4X3= 9‘

2x,— x4 3x;=3,
x1+3x2“_"'2x3=2,
3x|+2x2+ x3=8.

5x,— x;43x5=2,
—_— x1+3.Y2—2x‘3=1,
4, 2004 x3=T7.

x1—9x2-|~_2x3=5,
X +3x,—8x;,=3,
~x|—3x2_'QX3=8.

r3X|_SXQ— Xy= _5,

3x| +5x2+ 4x3='- I?,
4y, —2x,4 3x,=8.

3x|+ xg‘— x3=4,
x1—2x2-|—213=1,
de\— x4 x3=3.
3x|+2x2— x‘;=4,
X, —3x,4+2x,=1,

7x|+)’3=6.




3.10.

311,

d.12.

313

314

3.15.

d.18.

17,

3.18.

X+ 2xy+ 4x,=31
a) {5k, 4+ xp4+2x,=20

I| —_ x,+ 13—0,.

2x,—4x,— 3x,=0,
31,4 4x;4- 24, =

a)

2x| _3.‘2+2x3= _Gt
5%+ 8x,— xy3=0,
£+ 2x,4 3x,=6;

a)

[ X455+ x==2,

x|—412—2x3=0.
a) {3x,—5x,—6x,=7,
I+ 4+ x==6

2% — X34 5x,=10.
5x|+2x2—1313=2l
I, — xy+ Sx,=12;

a)

264+ xp—5xy=
X4 xp— xy= 2
—3x4 xy=13;

a)

a) 4x,+ | Ix,= - 29,

—'512—-7

20,4 Tx,— x,=10,
3x, —5x,4+3x,= — 14,
X420+ o=—1;

a)

4x|+ x2—3x3=*—ﬁ
8,4 3x,— 6x,= — 15,
N4 Xp— xy=—4;

a)

|
R
;
|

3xr+2xz‘!‘x:|=
6) x|—3x2—-.¥3=].
41,—-12——-6.

21'3-- xj 8

4x| +512_313—-5.
2x,— xptx,=3
.l.’, +212_ x3=7.

X — 3+ 4x,=2
6) 2x,+ Xy—Bx,=3,
" l
311+512+ 13=2'

6] 51.—-312+3x3=4‘
4x,+ x4+ 2x,=8.

Xy =— Kp— 13=4
6) X+ Ix,—Txy=3,

'-512+ 513— 7.

G) (4x,+3x,+ x,=5,

2.!' -— x2_513=3‘
x|+ 12-213=?‘

4x, 4+ 3x,+2x,=2,
6} 2x|+2x2— 13=3,
25+ xp+ 3x,=5.

6x.+413—713=3.
6) {7x,+ x,—Ix,=2,
x,—3x,+ 40, =7,

31'.-— Xg— XNy= _3t
6} 2x|+3x2—213=4-
x,—4x,+ xa-_--s.



3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

3.25.

3.26.

3.27.

a)

a)

a)

a)

a)

a)

a)

a)

a)

3x| —212—513—_- — 14,

Xy —'212+3x3=0,

L.t. + 3xy—dry= —10;

:
.

l4x|+ Xp—

|
2

5x,+6x,—2x,= —9,
2I|+5I,"'313—- -1,
—3x2+213—- —15;

2.‘] + Xo=— x:——g
|—3x2'_'0t
—Axy—2x,=19;

3x|+2x3—-213=3.
x4 xy— x3=0,
5‘3=|,

X 4x,— = —2,
2x, 4 5xy+
x4 7Txy—10x,;= =5,

‘3="'|.

—2.!:,-{- x3—5
2x —3x2—2x3—6.
rn— xyt4x,=4

X\ — xp42xy=—3,
3x|,+ x2+7x3=‘_'l|
x,+4x;+3£3=7;

7x,+ 52,4+ 3,=—1,
22,4 x,— x;=4,
x4 8x,— Gxy= — 13;

x| +3x2_' x3=6.
2x,+ 5x,—8x,=3,
X +4x4 =1L,

L)

41

26,4+ x,—56,=-3,
34t| -—2x,+3.l’3= '_Q.
X | = x2+2xg=4‘

6)

4x|‘— 13—513=4.
6) 3x|"'2x2- xa=5.
X4 x,—d4x,=8

X, —3x, 4 2x,=2,
3 ‘—2x2'— 13—3.
xy—- I,+3x1=5.

6)

6) X +3x,—413—-5

2x,— x;— x,=9.

4x.+ 12"‘2x3=3.
2 —3x2h4x3—2,
dx, — x,—3x,=6.

6)

"
:

6) _3‘tl+ xa=3.

2.r|-|-2.l.'3+ I3=4.
3x| — x2+213=5.

x4 25,4 xy,=4,
X —3x+4 x3;=3,
3x|+513+213=3.

6)

X+ 2+ xy=5,
x. + x’—3x3=4,
2x| +3.I:3— 2xa= IO‘

6)

x,+2x,—313= -—4.

2x,+ xg+ xa=5,
x— Xyt+dx=T7.

6)



5.1‘, —3x)+ 213= 23,

3.28. a) {3x,42x,— x,= 4,
x,—6x,44x,=19;
) Sx 4 Tx,—3x,=—12
3.29. a) {3x,42x,43x;=5,
X, —x,=—1;
x|+ x,+2’3=5.
3.30. a) 2x|—3x2-— 13‘—_5-

4x,— xy3—5K;=—9;

4. BH]) AMHHCAH YHIHKJIH TeHrAaMaJaap CHCTEMAdapuHM eYMHr:

X, —213+3x3=0,

4.1. al 2x|+3xg_ x3=0,
x,+dx,—2x,=0;
x|—4xz+3x3=0,

4.2, a) { x;— x,— x,=0,

3x, 4 3x,—4x,=0;
5.‘|— xz+5x3=0,

4.3 a) {2x,43x,— x;=0,

3x|+4x3""3x3=0;
3\X|+ x,—-2x;,=0.

44, a) { x4+ 2x,4 x,=0,

dx,— x43r,=0;
x|—4x2+313=0,

4.5, a) {3x,—2x,— x,=0,

4x,—2xy4 x,=0;
5.t|+2.r,—313=0.'

4.6. a) 4:.— x2+2x3=0.

xi+35+ =0

2x,4 2%+ 3x;,=2,
6) I|+2xg_ I3=3.
‘ 3x|+4x2+2.l’3=0‘

31. + 3«'2"‘ Xy= 2'

6) 12x,—2x,— x;=3,
x,+5x5+ 2x,=4.
5x| + 7.‘2+ 10x3=4,

6)  x,—3x,+ 4x,=5,

2x1+5x2+ 313=8

4x — x4 3x,=0,

6) 12x,+ 3x,—5x,=0,
x|—2."2+413=0.
3x|+212— xa=0.

‘6) 4I|+ x3—213=0,

X — X,— X;=0

2x,— x,—2x,=0,
6) {3x,—5x,4 x,=0,
x,—4x,+ 3x,=0.

6x| —2x2+ x;=0,
4x| + x2_3x3=0,
x, —'3xg+4x3=0.

6)

Jx,+5xy— x;=0,
2x| —3xg+313=0.
Xy +812—413=0‘

6)

X 1 +2xg_3x3=0|
6] 5x|'—412+713=0.
21,—3:,4— 51330‘

12



4.7.

4.8,

4.9,

4.10.

4.1,

4.12.

4.13.

4.14.

4.15.

ey 4+ 2x,=0,

a) 4% — x,43x,=0,
X+ 3 — xy=0;
3x,—2x,—3x,=0,

a) 44 x4 2x;=0,
X =3x, 4 x3=0;

2x| — Ky 13=0
31] +4x9‘—513—0

2x 4+ r,43x,=0,
a)

Ix, —dx,4Txy=
a) { 5+2e,+ x,=0,
2x,— Xt 4x,=0;

2x|+2x3— x3= 0;
a) 3x|+412+213=0.

x[—2x2=0; .

3x,+2x2—313=0|
a) x,—3x,+5x3=0,
4x|+5x2_'3x3=0;

Xy +2x,-- 5x3=0»
a) 5x|+ x3—3x3=0’
3, — 20,4+ dxy;=0;

5;. _4xz+ 213‘ 0:
a) 3x,—2x,=0,
4x, 4+ x3—3x,=0;

6x.-|-5x,—4x3=0.
a) | x4 xg— x3=0,

3x,+ 4x,— 3x,=0;"

4x,— x34-5x,=0,

4) l2x,+3x,-— x,=10,
Xy, —2x,4 Ax,=0,

X, 4 3xy—5x,=0,
szl— x3+ %=0,
~4x,4 6x,=0.

6)

| —2x,— 2x,=0,
1+ 4xy—2x,=0,
x + Xy 2x3—0‘

6)

2 -_— 3xz+ 41’3= 0,
6)

Xj=— Xyg=— x3=0

1—2x,+5x,=10.

G) xX— Xxp— x3==0

X, —2xy4 5x,=

5 —6‘,+4x3=0,
X +2x;—2x,=0,
=2+ xy,=0.

6)

x,—Tx,43x,=0,
X+ 2x,—2x,=0,
—‘2x2+ x3=-0,

6)

;
:
g
5

5x,+8x,—3x,=0,
6) {3x,—4xy4+ x,=0,
41+ 2xy— x,=0.

21| + x,—3x,=0,
—Jx,+4x,=0.

—21,-}- 13=0.
6)



4.16.

4.17.

4.18.

4.19.

4.20.

4.21,

4.22,

4.23.

4.24.

a)

a)

a)

a)

a)

a)

a)

a)

a)

=0,
X +2x,— 13=0'
X |+312+4xa=0;
o, X+ 3x,
21|-'

p———

0|

3x3-

20, — X+ o

xl—2x,—5x,—0:
l =

i)+ 4x,— x,

X

——

=0,
X+ 5x,— xs=0'
i +‘U-'2+2xa_0;
. X+ 3xy=
21|_

——

=0,
+2x,— x3=0‘
Txl- X+ 3x, o
o 4x,—2x,
3x|_

S —e—

=0,
X+ 5x,— 3):3= o
’ — 31',-—21_;:0;
xl+31'z+3xa
Xy

4x;+ 5%, =0,
x.—-'

=0,
3x,42xy+ 3x,
Xy
=();
|2 —2x2+4x3
X

A F4x, 4 x,=0,
2 3
1

=0,
5 _ 7x2+ Gxa
Xy
=0
Lx + 5x,—4x,
i

“x — + = 0.
x? 2.‘3 '
X I+ 21,-}- xs D;
I+ —_— ‘—_“
3x 21 313
1 ?

=0‘
x,+5x,— xa__-o‘
—3x,4 3x3_ .
32xl_'sxz+ 5.‘3
X

6)

6}

6)

6)

6)

6)

6)

6)

6)

4

4 + —_— _—0‘
X sz 13 '

l x2+3x3—
2‘1_ ”

A, + 24,4+ x;=0.
2%y 3
|

l+ Xg=—IX ‘_—0,
“x 2 T 3 3

x? I 2“3 C'
2x|_

— =0Q.
Lx + 3x,—5x,
1

|

X +4x,—3x3;0'
le—312+ x3=0‘
2x !+7x2—-4x3

|

7x X l 3r _0‘
2x —312+ 13—0.
I+ —_ ‘-‘0
? 4 =
| xz 13
X

1 -t

Gx +3x2_- ‘rJ 0

2 +512+3x3—0,
xl

=0.
12-213
2x,—

|

+ =0,
2.‘3
3x 513-}- ‘
xl I,+4x;!-—'0'
X l+3x2_3x3——0
]

=0,
+ 7x,—8x, o
. x3+213=0‘
3xl -4x2+5x3=
xl_

1 2 ]
X +3x —113 0
X, — rg

3x + 21 - 31 =0.
l 2 3
I

|

=0,
x,+ 2x,-—4xa= .
'+ Gxy— 2x3_ N
o Sxa43x;=
x|_



ﬁx|'_'7x2+213=0, x|+212—413=0.
4.25. a) 13x4 1—4x,=0, 6) 12x,+ 34 x,=0,
X+ 8r,—2x,=0; 3x,+5x,—3x,=0.

3, —2x,4 x,=0, X+ T, —2x,=0,

4.28. a) 12x,+4x,—bxy=0, 6) 13x,—5x,—4x, =0,
x,+46x,—3x;=0; X, —6x,— x,=0.

2x,— x,+4x,=0, x)~—8xy+7x,=0,

4.27. a) {3, +2x,—5x,=0, 6) {2x,+5x,—3x,=0,
X4+ x,—2x,=0; Ax,—dx,+4x,=0.

X, —8x,+ Tx;=0, x;—8x,4 Tx,=0,

4.28. a) (4x,43x;—5=0, 6) 12x,+5x,—3x,=0,
2x,4+ x,43x,=0; 3x, —3x,4+4x,=0.

2,4 4x,— x;=0, 4+5x,4 x,=0,

4,29, a) 4x,—-3x,—3x3=0, 6) 2x.—3x2—4x3=0.
2x,45x,—5x,=0; x,—Bx;—5x,=0.

X, —3x,—4x;=0, 3x,+2x, 4 3x,=0,

4.30. a) 12x,43x,47x,=0, 6) § x,—dx,— x,=0,

.l'|+2x2+5x3=0; 21.‘.-— x2+ x3=0.

4- §. BexTopaap ycTHAQ YHIHKAN amaanap.
Baauc. Baanc 6Fiinua Efnw. Koopanuaranap opkaaw Gepuarau
PENTOPAAP YCTHAA YNINKAH aMaanap

1.4.1. Bowwu A wyxtana, oxupH B wykrana 6yaraw #¥uantupuaran
KecMa aexrop ae6 atanaiu Ba y AB €xn g kaGH GenrunaHanH. a Bew-
TOPHHHI YIYHAUTH YHHHT Modyau 16 atananu Ba |a| KaGu Gearnnana-
an. Oxdpy Gowd Oniad ycTMa-ycT TyWAaNHraH BeKTOP KOA4-8€KTOp
aefinnann sa 0 6unan Searunanaaw. Bywnai pektop TafinH fiVRaanwra
3ra 3MAC, YHHHF MOIYAH HOIMa TeMr. -

Yayuaumrn Gupra tedr pextop Gupauxk sexTop AHHMAAIH. @ BEKTOp-
HHHT OMPAHK BeKTOpH @ kabu Genrunanany.

Bup T¥rpH uHIMkaa €xH napanfen TYFPH UH3IHKAApRa ETyBUM
BEKTOPJIAp Kodsuneap sexropaap neRunain.

Arap HMKKH BeKTOp ¥3apo KoaAnHeap, Oup xua #A¥Hanran Ba
MoayAraph TeHr G¥aca, Oy BEKTODJIAD TeM2 gexropagp AeHHAAAH.
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2. waKA 3. waxa

BHp TeKHCAHKAA EKW Mapaifen TeKHCAHKNapla éTyBuWw BeXTopaap-
HH KOMAAGHOP BEKTOPAQP AeAHAANN.

1.4.2. Bextopnaphu K¥LWHW, afiHPHIL Ba BEKTOPHH COHra K¥naiTH-
PHLI aMafAaPHHE BEKTOPJAp YCTHAA HU3UKAU ZMAAAGP AeAHAANH.

a BEKTOPHHHT X coOHra synadrsacu Ael, a BeKTOpPra KOoAAHHeap,
A>>0 na y Sunran AyHaauwm Gup xui, b <0 1a 3ca AyHanniium Kapama-
Kapwu XaMaa Moayan [A|-id| ra tenr 6yaran Aa (€éxu a) sekropra
aittwaanm.

a= ]—EI— GHpAHK BeKTop 6¥Aub, ¥y a Gunan Gnp an A¥nanran.

@ sa & pekropaapHunr durunducu ne6 a wa 5 BexToprap Guaan
HoMnraHap Gyaran a-+b Bextopra aATtHaand. Hekn pekTopHHur
HHFHHAHCH napanjenorpamm (2- waka) &xn  ywbypyak (3 waxn)
Konaanapu S¥finya TonHaagu.

BRp HEiTa BeKTOPHH K¥wH yubypuyak KOHAACHHH KeTMa-KeT
Kyanaw Ounaw amanra owwpunasd. HaTuxana wy eextopaapra
KYPHATAH CANHK YHIHKHH ENyBYH BeKTOp OMP HedTa PEKTOPJAPHHHI
finFunancH_G¥naan (4- wakn).
. Wkkn a Ba b Bekvophunr adupmacu ne6, & sexTopra KywuarraHaa
@ BEKTOPHH XOCHA KHJIYBYH a—>b pekTopra afTHAadH (5 wakn),

ad=0A Ba =08 BekTopaapra Kypuarau mapaienorpaMMHHHT
OC suaronanw OC=a+F ra, BA anarowann sca BA=a—=§ ra venr
(6- wawn).

1.4.3. a=A8 sexropunnr ! §x 6yitnva rawkus ITyssucy {KoMno-
HeHTH) neb, 1wy BeKkTop GowWK Ba OXHPHHHHT TNPOEKUHANAPHHH
GupnalliTHpyBYH %.B BeNTopra afitunans (7- wawn).

£

o)

4- waka

5- waxn
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a=AB sexTopHHHI I §Xnaru apoexyuncu ne6, A8,  BeKTOPHHHT

A¥HaAHWH | JK AYHaAHWN 6Haan OHP XA EKH SHP XHA SMACAHIHIa
Kapab, «+>» €M «—> Hwopa GunaH OAMHAAHTEH TaWKHA STYBYHCH-
HHHT Y3YHAMTHTA aBTHAZAM.

np,AB= + |A B, .

a BeKTOPHHHI { ¥KKa npoekunacH a; AeS GeaTunanaln, ABHH:
l'lp, E-—"a,.

[Tpoekunnaaapuuur acocuh xoccanapu:
a} npa = |alcosg ekn a; = |a|cosq.

ByHuaa ¢ — a pekTop 6unaH ¥K opacuaarn Gypuak;
6) np: (a+b) =npa+npbd exu np; (a+6) =a,4 ¥n
B) NpAd=Anp,a &xn npia=ia.

1.44. g/, 4a ..., G, DEKTOPNAPHHHT UYHIHKAR Kauburayuscu net
@=hai+ A0+ ... + Asda

Gopmyia GHAAE aHHKNAHYBYH G BeKTOpra aiTuaaid, 6yHaa A., Az ..,
ha — TafiMH CoHAaD.

Arap ay, ..., 0, BEKTOPAAP CHCTEMACH YYYH KaMHA3 GHTTACH HONAaH
dapkan wyunal A, ..., A, codnap Masmyn 6FaM6, ja 4.+
4+ Arga=0 wapr Oaxapuaca, y CHCTEMa Wwu3IUNAU OOFAUK CucTesma
Aefiunagn. Arap wKopuaare TeHrank dakar b= .. =Ai,=0 6¥aranaa
ypHiIn 6¥aca, a, ..., 8, BEKTOPAAP CHCTEMACH SUIUKAL 2Kl NeAMAAIH.

HKkHTA KONJHHeap BexTop Xap A0HM  YHIHKAH  GOFAMKAH|Y.
LlyHHHrgeK, y4YTa KOMONAHAP BENTOP Xap JAOHM MH3HKAH OoOFaH <.
Pazonard HXTHEPHA TYPT EKH YHIAH OPTHK BEKTOPAAp Xap A0HM
UHIHKAH BOEAHN. .o .

R T3 YH3HKNH GOFIHKMAC BEXTOPIAD CHCTEMACH &, er,....&, Bepuarzn
6yaub, arap MXTHEPHIA Q BEKTOPHH YAAPHHHT HHIHKAH KOMOHHaUHACH,
ABHH

a=nei+ .. + Ann

wakauna Hpomaraw MyMmkwu G¥naca, v xoaza Gepuarad cHcrema Gasuc
hednNanH. .
By TeHrIMK a BeKTOPHHHL ¢, 29,2, Gasuc Gffinua édusrmacu
AeHHAAAH. ...
Pazona uHaMKAN GorawK O§aMaram Xap Kamwaad yura e, &, €
BeKTOp 6a3HC TAWIKHA KHAADH, Wy caGaGan palzonard Xap KaWlak a
pextTop wy Gaszuc GfitHya Efinaniun MyMKHR:

a=ha+ Aaee + Ases.
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A1, Az, Ay COHMAp a BEKTOPHWHE OGepuaray Ga3nCAIrH X0OPAuna
aapu 6¥au6, Gydnad ésnaaau:
a == [hr, A2, Aa)

Arap Ga3HCHHNr BeKTOpnapH ¥3apo nepneHankyasp sa Gupa
y3yHankka sra Gyaca, Oy Gaauc Oprowoprarsancan 6a3uc neiuaw
y opraap nel aTanyeuH i, j, £ sextopaap opKaa Gearnaavain.

Arap i, j, & moc pasuwna OX, OY, OZ yKkaapu Gyhnva Rywaar:
opraap 6ynca ¥ X014a HXTHEPHA @ BEKTOPHHHI i, ;, & Gasncaai
éfiMaMacH Kyhnaaruda wdosanranaan:

a=ad+a,j+a.k éxn a=la,, a, a)
6yHaa a;, a,, a, — d BEKTOPHHHT KOOPAHHATANAPH. @ BEKTOP YIYHHTH
lal = Jal4aj+a]
$opmyna Gyituya anuWKIaHaaH.
a HVHAHWH YHHHF KOOPAHHATA YKAApH GHNAH KOCHA KHAFaH a, B

y Gypyaknapu GuaaH aHHKNaHaAN.
a BEKTOPHUHT AVHAATHPYBYH KOCHHYCAapH

al’
~ Tai '\/af+aﬁ+af
dopMyranap GunaH aHHKAAHAAH Ba yaap
cos’a 4 cos’p +cosPy==1
MyHocalaT GuaaH GOFNaHraH.

1.4.5. a=ai +a,j+ak 8a b="5,0+4b,j+ bk nexroprap Gepuarau
6yacHn, ¥ Xonaa

a:lts-_—- (ﬂx:tbr)f'i‘ {ay, bv)}"’i" fa, = b:)E.
ra=Arad+rai+ra.k.

Midx, 11, 21), M2(x2, y2. 22) HyNtadap Gepmwaraw Syncuu. ¥ xoasa
M, M, sexropuaur opraap GVilHua &finamacu

M M= (x,—x )i+ (g,~y ) [+ (2,—2) R
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KypHHNWAa G¥naau. M, Ba M: wyktanap opachaarn Macoda €xu
M, M, sexToprMaT YIyHAHMH

MM, =\ (5,—x) 4 (4,— )+ (2,— 2,)
dopMyna GHAAH KHCOGAAHAMM.

MiM; wecmawn OGepuarar A uucbGatna OJayBuH M RyKTaHHHC
KOOPAHHATANAPH KyRWAArHYE AHHKNAHALM:

i _ntiy = 2 t+in
i+ Y= T

Xycycan, arap A=1 6§aca, M nykta MMz KecMasuHr $pracuna &Tann
Ba YHHHI KOOPIHHATaAapH

nts o sty 2= 4tz
= = v 2= —

2 2

MynocabataapiadH TOMHAZAM. .

Mucon a={3; 2; —5} pa b=(2; —3: 1} sekropaap Gepuaran.
KyAuaaTHAapHR TONHHT!

a) 2g@-— B BEKTOPHHKN KGOPAHHATA YKNaPHAATH NPOCKUHANAPHHH,

6) 20 —& BEKTOPHHHI YIYHAHCHNRH;

8) 20 —b BEKTOPHHKr HYHANTHPYBUW KOCHHYCTADHHH.

]E”-uuu. a) 2a—b=[R.-3=2; 2.2—(=23); 2-(—=5Y—1l=1; T,

6) 12a—01 = &+ 714+ (—11)2 = JI6F19+121 = /186 .

B} cosa = T8

cosf= , COSp= —

4 7
e V1%

4- dapcxoHa Tonwupuru

|. Bepuaran 4@ Ba b BekTopaap GYAWua yJapuuWRr KyAWOarw
HHIHKAH KOMGHHAUHANAPHHH ACAHT:
a) 3a; ©6) ——;3; 8) 2E+%3; r) %3—33"

2. ABC yubypuakaa AB=m 8a AC="n pextopaap Sepuarau. Yu-
E+'ﬁ; 6) m—, ) "—m ) _m4a
2 2 2 2

3. ABC yyGypuaxaa AB romonn P Ba N HyKranap Ounau yura Tewr
kncMra Syanuran: (APt =|PN|=|NBI|. Arap CA=a, CB=" 6yaca,
CP pekTopHy ToNMHT.

X: CP=(2a+5)/3.
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4. Mixura a=={—1, 2, 3} sa b={2, —4, 5| sextop Gepuarau.
Ky&unzark BeXTODNAaPHHHF KOOPAHHATA YKAApHASrH NPOEKUHRNADHMN
TONUHE:

a) 2a+ b, 6) a—235 8) 3a+5b

HK: a) {0, 0. 11} 6) (—7, 14, — 12} 8) {7. — 14, 34},

5. ga=={2. 3, 6) BeXTOPNKAT HJHANTHPYBYH KOCHHYCAAPHHH TORHHT.

x: cmu—%. cosf= 3. 1‘.‘05}'2—-6—

6. a=(2, —3, 6} Ba b=|—1, ~2} peKTOprap XOCHA KHAraH
6ypuak OGuccektpuccacn 6¥Anva i?nanran € OHpAMK BEKTOPHRHNC
KOOPAMMATANAPHHE TOMHMI.

X i=tvm o val

4- Mmycranus wi

I.a={8, —5, 3) sa b=[—4, 1, —1) Bexropaapra Xypnaran
napantelorpaMM aHaroMannapH yIyNTHKNAPHHH TOMMNE,

XK: |la+8 =6, la—b|=14.

2. A{l, 2, 3) sa B (3, —4, 6) uykranap Sepuarau. AB  sexrop
YIVHAHTHHH B3 AYHAJNHWHHY TONHHT.

X Jfl_ﬁl=7,cosa=%.cosﬂ=-%.cos? %
3 a ={3, 4, —12) BEKTOPHHHI OPTHHK TONHHI.
- Ez{..{’_ 4 12

' ERNE MY &

4. ABC yuGypuaxkna AB=[2, 6, —4} pa AC={4, 2, —2} wexrop-
Aap Gepuaran. C yuHaaH yTKa3HAran MeAHaHa GHAAH YCTMA -YCT TYLLYBUK
cDh BeKTDp YIYHAHTHHH TONHHT.

: 1CDI= 10 .

5- § Cxaanp uiynafitma. Beuvopiuur yaynanru,
Bexropaap opacnaarn Gypuak

1.5.1. Huxnta a pa 6§ Bekropwwr cxaasp xgnairmacu neb, a-b
KYpHuHHWKHAA GeATHNAHYBUH B3 UIY PEKTOPAAD YIYHAHKAAPH K¥nafTMa-
CHHHHT yaap opacuaarn Gypuak KOCHHYCH GuaaN KinaATMacHra Tenr
G¢nran cotra aliTHnaau:

a-5=1{al - |l - cosg

Crannp uinaumanuur acocHil xoccanaph:

a) @-b="nb-a (JPHH 2AMAWITHPHIU KOHYHN);

6) a- _(b-[:c]=ab+ac (TakcHMOT KoMyHH),;

B} (Aa)- b-a(xE)-.&{a b) (rypyxnaw kowymn);
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r) arap a=0, éxn b=0, én @ L b 6§aca, a-5=0 (noara Tewr
Gynmaran_ nex‘rognapunur OpT T OHaINK WAapTH);

a) a- o—lal énn a2° —Ial

e) a-b=lal. npab-lblnp,a

1.5.2. I(oop.tlmla‘ra ylmapu _OPTAAPHHHHT  cKaaAp K¥nafiTmacn:
L_f'=), B=1, {.j=0, {.k=0, [-k=0. d=o,+a,f+a,k pa
b +b,;+b,k BeKTOpIap Gepuarak Hyacun. ¥ xanna:

*

g
‘—-

b

E‘E-a‘-'b‘+ayb§+azb¢;
a’=|a|’=a’fal+al.
a sa b mexropnap opacwaarn p Gypyak ywly dopmysa 6¥inva
xHcobaanann:

cosg = 3 o, +ap, +ab,
LRI e BN IR

apabo BEKTOP/AAPHHHT nepnennuxynspnnx WaprH:
a-5=0 &n a:b,+ a,b,+a.;b,=0.
|5.3 F kyu mucMun fneurop Ayuacmwaa BC macopara Kiun-

pHUL HATHXKacuna Gamapras Hw ywGy popmyna Gunan xucolinaaan:

A=TF.-BC=IF| . |BCl - cosp,

Gynaa ¢ — kyunw AyHanuwn { ba F KyYHHHT TabCHp YH3WFH OpacHaatH
Gypuax.

Mucon. Arap |al=2, |5l =3 6§an6, ynap y3apo 60° au Sypuak
Tawkua 31ca, 2a—b va 2a+3b BEXTOPAAPHHHT CHAARP KINaATMACHHK
TOIHHC.

Ewnw. (2a—5§)-(2a+35) = 2a-2a 4 2a-36 — b-2a — 5-3b =
= 4d.a + 6a-6—22.5—35-bm4a-a + 4a-5—35-5=4|al-la) +

+4lal-1Blcos60° —315] - |8] =4.2-2+4-2-3- —2-—3 -3-3=16 +
+12—27=1.

5- Bapexona Tonuwupuri
I. Arap {a) =3, |b) =4 6§an6, g sa b sektopaap opacnnard Gypuak
¢ = %n G6yaca, Kyfinparniapii xucobaanr:
a) a-b; 6) &% ) &5 ) (a+b)h n) (@a—)%
e} (3a—258) - (a+4-28).
W:a) —6;, 6)9: "8y 16; r} 13; 1) 37; e) —61.
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2. Arap OA = @ sa OB="> Bexropaap ¥sapo ¢==60° an Gypuax
xocHA Kuau6, la|=2 B8a |&l=4 O6yaca, AOB y4uGypuaKHHHT
OM meananacn 6uaan OA ToMOHH opacHaarH O OypuaxHH TOUHHT.

cosh = 2o, prAl® )
A cosh == 77 B 4i®,
3. a=im, 3, 4} B2 b=[4, m, —7} pekropAap GepHATAH. m HHHT
KaHaah kHfimaTHaa Oy sektopaap nepneHAHKyARp Gyaamu?
K m=4.
4. Yubypyarhuhr yurapu Gepuarau:

A(—1, =2, 4), B{(—4, —2, 0}, C(3, —2, 1).

YubypuakHuHr B yuHgarn Tawky GypuakHH Xycofaanr.
H: %

5 F=[3, —2, ~35| Ky4MHHT KYAHAHW HYKTACH TYFPH UYHIHK
G6yina6 xapaxart kuaub, M, (2, —3, 5) xanataan Mq(3, —2, —1) xanar-
ra yragn. By kyunwaa F xyd Gaxaprad uiHu xacobaaur.

A A=31 nw Gupa.

5- mycraKua uw

. TyprOypyakauur yunapu GepHarau:

A(1,—=2,2),8(1,4,0},C(—4.1,1),D (=5 —5,3). Ly rypréyp-
yakHHHr AC pa BD awmaroHanaapu ¥3apo neprneHAHKYAAP OVAHIMHHA
nchoTaaur.

2. A(—2,3,—-4},8(3,2,5),C{l, —1,2), D (3,2, —4) nyxranap
Gepuaran. AB BexTopsuHr CD BeKTOPAArH MPOCKUHACHHH XKCOGAAHT.
X —G-f,l.

3. YuSypuaKHHHT yunapd GepHAran:
A2, 1), B3, —~1.7).C (7,4, —2).
YHUHT waKH GYypYakAaPHHH XHCOBAAHT.

6-§. Bexvoprapuunr BexTop sa apanail KynaATMaxapH

_I.G.I. g BeKTOPHHHI § BeKTOpPra gexrop kinafrmacu nel c=ax
X& kiprnnwAa Oearnanypyy pa KyHWHAarW WapTAApHH KaMoaTian-
THPYBYH ¢ BEKTOPra aRTHAANH:

a} ¢_BeKTOp a Ba b REKTOPA3Dra nepneHLHKYAAp.

G} ¢ BeKTOP YuHAIM Kapaaradfa @ beKTopaaM b Bextopra 3sHr
KHCKA OypHAHIL cOaT MHAM  AYHAMHWHrA TecKaPd HyMaswuwina
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8- wakn 9- wanA
Kysatnaaan (@, B, ¢ sextopAapuunr Gywaal MoANawWyeHHH THE YYARK
AeAnnann); - .

B} ¢ BEKTOPHHHI MQLYAR a Ba b BeKToprapra Kypuwarad Rapadde-
AOTPAMMHUHT S 203Kra TeHr, AbHU [c|=S=|a||d|sing (p—a Ba
& pekropaap opachaarn Sypyak) (8- wawkna).

Bextop KynafiTManwHr acocHil xoccanapu:

a) axb=—bxa.

6) (M) Xb=ax (\F) =A(ax?b);

8) axX{(b+c)=axb+axe

r), Arap a=0, &n 5=0, éxn 4|6 6yaca, y xonaa axb=0. Xycy-
can axa=0

1.6.2. KoopanHaTta JKIapH OpTRapHHHHI BeKTOp KynafTmacu:

Txi=0, [x]=0, & X k=0.
Arap IX =k [ X F=i, k X {=].
E=a,f+a,]"-|—a,5.
b=0bdi+b,f4 bk
G¥naca, y xonda
i 7 &
3)( b= a, a, a,
b, b, b,

1.6.3. Kucu A HykTacnura kyfimaran F xyuwuur O Hykrara HWHc-
Gatan M momenTH (9- 1aKn)

M=0AxF

dopMyaa GUABH XHcoGAaHagH.



10-Mucon a@=2{—3] pa b=3I4+4k Bekropaapra Kypuarad
ﬂapﬂﬂﬂeﬂol"pa)lﬂﬂ"“r_'_ I03HHH TONHHNT.

Eunw a Ba 5 sekTOprapra KypHAraW nNapansenorpaMMHHHT
.S 03H Wy BEKTOPAap BEKTOP KYNaATMACHKHHT MOAYAMTa TeHT:

=|a X B|. BexkTop K¥naATManH TONAMHI:

[—

H i &
axb=|2 —3 0)]=—127—8j+9%.
3 0 4

Hdemak, S= /{—12)°+ (—8)*+9* = /144 + 6448l = 17 e
OHPARK.

1.64. g b ¢ BeKTOPNAPHHHT apasais xgnadrmacu ne6 (aXx b)
BEKTOPHHHT  BEKTOPra CKafAp KyRafTMacura afTuaaiu.

Apanan K¥naATMaHHHr Xoccadapu:

g) {itmc B) c=a-{8 X ¢).
By xoccagaw apasaw  KynafdiTMawu abé k§puAnrwaa Gearudaw
MYMIHR SKARAHTH Kenu0 uHHafu.

6) abc=~Fbca=cab, ApHH KYNaATHPHAYBYH BeKTOpAAp JPHHAADH
AOHPABHA aAMAWITRPHATAHAS apanall K¥naATMa KHAMate ¥3rapmanas;

B) abc= —bac, abc=—cbha, abc= —ach,
ABHH KYIWMH HHKHTA BEHTOPJAPHHHT JDWHJAAPH a/JaMaWTHPHJTaHaa
apahaw K¥naATMa HWOPACHHW F3rapTupaaws

I) arap BekTopJapAaN aKaanM GHTTacH_Woab BeKTop &Kn 4,
b, ¢ sexTOpAap KoMnaaMap Gyaca, y Xxarna abc =0 6yaanm.

1.6.5. Arap
a=ad+a,j+a.k,
B=<b6,{4b,]+ 5.k,

c=cd+c,fj+ck
Gyaca, y xanga

a,a,a,
abec = |b, b, 0,
6,6,

Arap abc mextopaap xomnaawap Gyaca, y Xonaa
a,a,a,
b;bva =0,
€,c,c,
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1.8.8. Apanaw kynaftTma «inafTHpHAYBUH BeKTOPAAPra KypHAraH
napaifenolinfies XaWMHIa HLLOpa BHHIVIHIHAA TEHE, AbHH V= 4 abc.
Mucon Yunapp A (1, 2,0}, B (=12, 1. C (0, —3; 2y sa D (I,
0, l) HyKTaaapaa G¥aran NHPaMMAAHHHT XaMMHHH XHCOBAAHT.
Euww. [llupamunasreur A ydHmSaH 4YHKKAH KHppasapHra MoC
HEAYBYH BeKTOPAAPHH TONaMH3:

AB = (—2:0;1), AC=|—1; —5;2. AD={0; =2 I}.
TTHpaMHAaHHKF XaMMH WY BeKTOPAApra KypHaraw fapasiencnunel
X2 MMHHHNHT 4 KHcMura Tewr Gyaravanra cababan

6
-2 01
1 1
V=i€ -1 —5 2 = 4= ?nyﬁ GHPANN.
0 -2 1

6- dapcxona Tonuitplri

|. @ Ba b sextoprap ¥3apo nepfieHankyaap OYauG, |al =3 Ba
|5) =4 6§aca, KyAHLArHASPHH XHCOBAANT:

a) [(@+5) X (6—8)1; 6) [(3a—5F) X (a—28)].

XK:a) 24, 6)60

2. a Ba b eexroprap_ iaan @=45°_ an GypyaK TaWKHI KHAHG,
la] =B =5 6¢nca, p=a—2b sa §=3a-+ 25 BekToprapra Kypuaraw
yuSypuak 103HHH XHCoOnasr.

XK: 502 Kp. GHPAHK.

A (2, —1,2),. B (L, 2 —1), C (3 2 1) uykranap Gepuaran.
AB X BC wu xucobaawr.

X: 6, —4, —6}

4. Yunapn A(7, 3, 4}, B(1. 0, 6), C(4, 5. —2) WyKrasapaax nGopat
yulypyaK 103 XHcofaaur.

MC: 24,5, kp. SHpAHX.

5 4,2, —01),8(0.1,5),C(—=1,21). D {2, 1,3) nywranap Gup
TEXRCAHKAA e'ranuun?

6. KyAnaarn mekTOpAap KOMILIaHapMH:

a) a-[—l 3, 2} b={2, —3, —4), ¢= {—3 l2 6k

K a) KOMNAaHa[ ; 6) noxourulauap

7. a={3, 4, 0}, -=l0 —4, 1), c={0, 2, 5} BexTopaap Kauaad
YUANK TAWKHA 3TaAH?

JK: wan yuaHk.

8. I'lupanmnannnr y-um.pu Gepmirau
A@23 1), 8141, —-2,C6370),D (-5 —438)
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Yubypuakwuir D yunldaH TywHpwAraw GadanZANTH Y3YHJAHTHHH
TOMHHTI.

KK Ll yayu, Gupa.
6- Mycrasua uis

I. |a}=3, |5] =26, |a X b] =72 6§aca, a-5 Hu xucoSaanr.

K 30

2. YuSypuakuuur yurapa Gepuaran:

Al ~1,2),8(5 —62),.C(,3 —1).
Yuuur B yynpaw AL  TOMOHHFA TYWdpHaraM OGanaHAMMIHHMHT
YIYHAHTHHH XHCcoBaanr.,

K 5 yayn. Oupa.

3. A (4,2, —3) wyxrara kyiuaraw F=(2, —~4, 5| kywuunr B(3, 2.
— 1} wykTara HHcGAaTaH KyY MOMEHTHHH TOMHHI.

K. M=(—4, 3 4.

4 Yunapw A (2, —1, 1), B (5, 5. 4). € (3,2, —1), D (4. 1,
3) uyKTanapaa 6yAran mupaMuaa XaMMHHH XucoBaawr.

A 3 ny6 Gupa.

2- wasopar uul

L. ABCD napaanenorpammaz P sa N wuykranap 8C Ba (D
TOMOHANAPNMHT ¥pTanapninp. AP=ga Ba AN=D» 3KaHAHIH ManhAyM

6y1ca, BeKTOPAAaPHH @ Ba § BEKTOpAAP OPKaAH Hroganamr:

1.1. A8, AD. 1.2. 8P, DN.
1.3. PD, AC. 14. AB AC.
1.5. BHPF AC. 1.6. BN, AC.
1.7. 4D, AC. 1.8. DN AC.
1.9. BN. NC. 1.10. A8, BD .
1.11. 5P, BD. 1.12. DP, PC.
1.13. A0, BD. 1.14, DN, BD.
1.15. BN, BD. 1.18. BC. TD.
1.17. PD, BN. 1.18. DP, BD.
1.19. BC, AC. 1.20. BF, 4B .
1.21, 7D, AC. 1.22. TH.CA .
1.23. 4D, DN. 1.24. PP, BC . N
1.25. BC. BD. 1.26. CB, DN .
1.27. AC, NB. 1.28. DC, D8 .
1.29. TD, BP. 1.30, 4D, BN .
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KTOPHHHT a, B, ¢ BexTopaap
BeKTOp A¥HaIMIWLIN-

bd

finnmachin, 6) aa< Pb BexTOpHHNT Yo+

AarH NPpOeKUHACHHH TONMHHT.

2. a, &, ¢, d sexropaap Sepuarau. a) d se
opKaJH €

I
uy
= Py =& —_— N 2 z.- - = _
s B ol e 6T L welN T BE L sTEs T <
iR Eg g, = Gl = R ol e SV enfa
JLT 8 g 111 T N ws gl 11 Noie 170 Il 121 dases
Y B AENE a NA EA REY gt =gl=asl 1l
v ) L S TS PR N It Rt D AT Sl R A A S A
- - —— - Py 5 - -l —_—
TRG TES 2ET ony A eny &= @9 InTdw Doy Imy =8
|| X PN S P | P .. s S T B I - Y-
Il TN M ekl | dwa wH o= EEy = Ml Al
afa Tra | la dues [ 1os b—m | efs Sovar weim e v —m Nofa | va
v Sl 2gs Jel g5l dgs sl 1o e fge Lla L dode
N honudong oWt TN IR
tgie B iEte B 18, By 8 targ B raro 8 roin B oo Bidre 8 gy 8 tgro 8 iare B targ
. . R . . . , & — ~ o5
- ™ ] - 1 = ~ « - - - - -
-] o o~ o~ o~ -] o~ o~ o -] -] '] -]



2.14. a=|—3, 4, 5), =5, 1, —~2),

c={7. 2, 1), d=[10, 17, 15}

&
—
I.l!._
. .
- _0.5
I .1_._
o3 o3 a5 w0
11l
!
Ja-b-..ﬂ?
—m O
N
A
o
S o —

ot @i, B

]
-

o

o
-

o

s = L B U I L
. o = . . - oy — = (7Y - - . W) P Te )
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2.28.

2.29.

2.30.

=<, 1 L I-
=6 4. 1], d={—10, —11. 11}
a=6 p=3, y=—4. 6= —5.

3. ABCD nupamuzanuHr yunapk GepHuaraH.

a) MupamHaanuur Gepuaran  kuppanapi  opacuaark  Gypyak
KOCHHYCHHH TONHHT;

6} NHpaMHAIHMHI GePHATaH EFH 103HHH TONHHE:

3.
3.2.
3.3.
34
35
3.6.
3.7.
3.8,

3.9.

J.40.

313

A6 —4,1},8(63 —1),C {257, D(—4, —2 3);
a) AB na AC; 6) DBC.

A6, 4, —7),B(5 7 —4)},C(—5 —4,2).D4,23);
a) BC «a BD: 6} ACD.

A(=2867),8(6 -2 -3),C(8.2 -3, D353,
a} CA sa CD; 6) BAD.

A0(4.4.3),8(2 —45),C(—1.3 —4),D (4, —7. —9):
a) DA va DB, 6) ABC.

A(=5 —-32),B4, —2, —4),C {5, 7.2, 01,3 %),
a} AB sa AD; 6) CBD.

A{—56,4),8(—6,2,4),C (9, —523),. D (7.2 —8),
a) BC eva BA; 6) DAC.

AQ,=9N.8(@3 =51),C(—93 =5),D(247);
a) CB sa CD,; 6) ABD.

A4, —2.9),8(3,5 —1),C(51,7),D(—6 -3, 5);
a) DA ea DC, 6) ABC.

A (4; I‘ 2].8 {l. —5| 4).C {g, _7| _G}tD{_lt -51 -2)-
a) AC wa AD; 6) BCD

A2 -5 1. B{3 —6-=-71.C(—9.—-67).,D(7,2.5);
a) 80 sa BA4; 6) CAD.

A1 =5 <-3).6(9.7.3),C(8.71),D(—-2 —L7).

av "M aa 08; 6y ABD

1 -..4,3,.8(0, —4.8.C(=315),D(-—5 —6 —7}
4) 8 sa DC; 6) ABC.

A(—926), B(——T2 3),C (5 —6, —4),D (4, —4,5),
a) AB ea AC; 6) DB
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3.14.

3.5,

3.18.

3.17.

3.18.

3.19.

3.20.

3.21.

d.22.

3.23.

3.

3.25.

3.26.

3.27.

3.28.

3.29.

3.30.

A(—30.4),. 88 —65),C (4, —4, —3). D (63, 5);
a) BC sa BD; 6) ACD.
A(—3.8,2),8(—824),C (3, ~7,5).D (54, —6);
a} CA sa CD; 6) BCD.
A5 —~3,9,88 —51).2(—7,5 —3).D (4. 2, 5);
a) DA sa DC; 6) BAC.
A5 —1,68),B({(~6,7.5),C(2,1,3),D{—3. —5 —4);
a} AC pa AD; 6) BCD.
A(1,2,3),B¢3, —3,2),C (7, —5,4),D (=3, =7, —4};
a) BD ea BA; 6) CAD.
A4, =31),B(0, -3 —=5),C{(—3-2,1),D({9.47);
a) CA Ba CB; 6) ABD.
A5 —4,—2),B(7.51N,C3.2 —4),D (-2 —5,3):
ay DB ea DC; 6) ABC.
A{—7,2,3),B(0, —2,6),C{—1,3,7V,D(—3, —4, —5);
a) AB sa AD; 6) CBD.
A(—7.6,4),8(—4,1.11,C(3, —2, —-6),D(6, —23);
a) BC sa BA; 6) ACD.
A(—4,1,5),81(5 —3,2),C (3, —5 —9,D (8,5 7)),
a) DA sa DC; 6) ABD.
A(=542),B(—4,6,2}),C (1, —5,3), D) (3,6, —4);
a} DA va DC; 6) BAC.
A3 —56),816 —3,4).C (=573, —2},D (2.4, 1),
a) AB sa AC; 6) DBC.
A4, —2,8),8(-223},C(641),D(—4, -3, -5);
a) BC wa BD; 6) ACD.
A(—3.2.4),8(—-253.C 4, —-2 =3.D (L4 D,
a) CA sa CD; 6) BAD.
A(—4.4.3),B(4. =3 —=2),C 6,4 —1}.D(1,3. 1);
a}) DA sa DB; 6) CAB.
41(2,2.1), 84, —2,3),C(-3.5.—2).D (6.5 —~7);
a) AC sa AD; 6) BCD.
A(—=3 —-60. 86 -3 —-2),C (1,2, 1),D(5423);
a) BD ma BA; 6) CAD.

2- noMynaeud Jucod TOnWUpURAAPU

I.a &, ¢ sextopnap G6asuc XOCHA KHAHWMHHH TEKWHPHHT.
BEHTOPHHET WY GaIHcRarn EAHJAMACHHE TOMHHT:

.
2.
.3.

=10, 3, 1), b={1, —2, 0}, ¢=(1, 0, I}, d={2. 7. 5}
Go={~1,0, 1}, E=3, ~1,2, (=0, 1,5, d=B, —7, —13}
a=[4, 0, 1}, =3, 1, —1), é={0, ~2, 1), d={0, —8. 9}
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14, a=(l,2, —), b

a 5=1—23,0,2), c={l, 1,4, d=(—13, 2. 18}.
1.5. a=|—1,1,1}5

I3.2.0|. c={l, —1, 2, d=(11, —1, —4}.

1.8. a={2, —1,0), 5={l, —1, 2, c=0, 3, 1), d={—1, 7, 0}
1.7. a=W, 2, 1}, &=(1, 0, 1}, c=[2, 1,0, 4=, 1, 3}
18. a=(—3,2 8 b=[l, —1,0} c=f, 1, 0}, d=(—9. 3, 15).

8. a={l, 3. 0, 5=, —2, 1| c=|1, 0, 1}, d=, 9, 4)
110, a=(—1, 1,0, 5=, 2, — 1), c=0. 5 1}, d=05, 0, —3}.
LIl a=W4, 1,0, b= =3, —1, 1), c=(0. I, —2), d={1, —4, 1}

L2 g_—u —1, 2, B=(—3,2 0}, c={l, 2, —1}, d={8, 8. 7).
L3, a={—1,1,1), 5=, 0,2, é=(l, 2, —1I), d=8. —5, 7).
L4 a={2, 0, —1}, b=(l, 2, —1), =0, I, 3}, d=[5. —4, 5).

L16. a=@, I, 2, 6=(1. 1, 0} c={2, 0, 1), d=3, 5. 0}
1.186. g_|2,5 -3, b={—1,0,1}, ¢={1. 0,2, d=|—3, —5. 7}
117, a=il, 0, 3}, 5=(0, 1. —2}, c=11 1,0, d=[7. —1, 19}

1.18. a=0. —1, 1), =(—1,3, 2, c=(1, 0, 5}, d={5. —15, O}

L8, a=(1, 0, 4), b=|—1, 1, 3} c={1, —2, 0}, d={—6, 2,0}

1.20. a=12, |, —1), b={0, —3, 2. c=[l, |, 4}, d={—6. — 14,
- I

120, a=(l, 0, 4), b=(—1, I, 3}, c={l. =2, O}, d=[0, 7. 29}.

1.22. a={2, L —1), b=(0, —3. 2, c={1, I, 4}, 3=14, —9, —14)

1.23. a={2, 0, 3}, B=[l. I, —1} c={—1, 2, 1}, d={—11, II,
— 14}

1.24. a={l, —2, 1}, b= :—1 0, 2}, c={—3, 1, 0}, d={16, —19,
104,

1.25. a={l,0, 2, b=, =3, 4, c={0, 1. ). d={—16. 13, —25)

1.26. a=(3, 1, 0}, b={1, 2, 2}, ¢={I. 0. —1}, d=16. 7, 9}

1.27. a={1,0, —1}. =13, —1.2. c={0, 1,5, d=[—11. 10, 1}

1.28. a=(1, 0, 4), b={—1, 3, 1), c={l. 0, —2}, d={—1, 15, 33}.

1.29. a=|l. 2. —1), 6=(—3, 0, 2} c={l. —1, 4, d=(—7, 16
— 25}

1.30. a={l, —1, 1}, §={2,3, 0, c={—1, 1. 2, d=[—1. — 4, 10}

2. A, B pa C HyKTanapHHHI KoODAHHMaTanapH Gepuarad.

a) a Ba b BekTOpAap opacHiark Gypqax KOCHHYCHHH;

6) ao+pb BEKTOPHHHT G BeMTOp HYHAAWIWAKIArH NPOCKUMACHHH
TOMHHT:

20. A (9,10.1), 8 (7.6, —1), C (4.0 —4)
=248 —3AC,5=4BC+AC,a=1,p=

22. 4(0,21),8(1.20),C (0,3 —1);
a=3AC+3BC, 6—2AB+5BC: a=—1,p=2.

&l



2.4,

2.5.

2.6.

28,

2.9,

2.10.

211,

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

2.22.

Bk Bl B Bk Dl Ok B Bt Pl Bl Bl Dl Qi
fl

(=54, —2).C (—1.4, 1)
B—4AC. b= 3?1?.‘4-271?3‘ a'.-—-—2ﬂ 3.
0 (=

b

W oale

2,32),C Q01 —2);

=GBG+574'E &= 2 p=—3.
—3).B(5 1, —2), C (—1,3, 3)

L

AC—9CH, b=7AB+58C. a=p=3.

L 1. B (3 1,2),C (01, =2
BC—4CA. =6 _A’—?fé‘,a_.a.p=2‘
—3,4. =5), 80,1, =2}, C (—1,23);
4A5—38C, b=5_;1‘ 2 ra=—2,p=5.
7,5 —2),.8(6,0.0), C (7,22
4?(3—3 2‘E+5 Cia=—4,p=2,

BC. 3
3) B (—1, =3, —1),C{2.3.2);
Z"‘ ]% Z"a-——a.p_.l

MM

, —I 8(317)6(20?)
AB—3 C.b 6CB—24C;a=5,p=6.

—), —1,8), 84, —t, =2),C (0, —1,1);
6§5‘+2A§ —2AC—5AB: a=—4,p=3.
—2,4, —2), B (3,1.0), C (0.3, —4);

34AB —4AC. 6=2BC+5CA: a=3.p=—6.
1,1,4), 8(=21,5), C{~13 3)
4AC—2BC. 5=2AC+34B; a= —5,p=3.
4,2,6), 8 (2,2 8], C (—4,2,0);

548 —-7AC, 6= 2Bc+37 a=9,p=12.

_ e s W s e B e B = o

15, —12, 0). B (6, —3, 0), C (9. —6, 3);
AC—6BC. & A +3BC,a=~7,p=6.
A=), =5 —2),8(0, —6,.4), C(—|, —a 2);

-

d=3BC+548. b= 5 C_34B,a=—3,5=

A (=1, —10, —5), B (I, —6, ~3), C (O, 0. 4);
a=28C—-3AC, b=4AB+3AC, a=4,=—6,
A(—3,37) 8 (=223 6),C (-3 26}
a=4A8+4+AC, b=2BC—3BA,a=—3.p=8.

A (2, =2 —8),B (5 _—2 —4),C(l, =2, ~1)
G=5AB—38C, 6=4CA+AB.a= —4,8=1.
A(1.2,4),8 (=4, —1,6), C(—11,2)
a=3CA—2AB. 5=9BA+4CB;, a=3.p=—5.

A (L1 4y, 31—25 . € (—1.3. 3
a_‘§+Ac BC—34B:a=3.p=—1.

A (0, -2;3(312;(‘4”}

a=2 2’&+3?§2 =3BC—4AB. a=—2.p=6.

62



2.23.

2.24.

2.25.

2.28.

227. A

2.28.

2.29.

2.30.

A (6, —BI LB (0, =2, 4), C (2, —4, 6);
d=3AB+6CB, 5=2AC—5AB; a =2, f=8 .
A 0,3 2) B (—2 —1,0),C (=5 —7, —3);
G=5BC —2CA, b=6AB+4AC, a=~2,p=5.
A{(—1,4,6), B (0,235, C(—135);
G==8AC —4AB, b=2BC 648, a= —3, p=—4.
A(1,_—23),8 (4 =2 —1), C (0, —2 4);
a_2_c’+37f‘ B,5=3AB—48C,a=2p=1.
A(—=1,1,1),B(—=643),C (=32 —1);
-47r" '3BC,5=AC+AB: a=4,B= —6.
A(l,1,4), B(—2525),C(—1323),;
a=2AC—3BC. 5=2AB+5CA. a= —2,p=6.
A(=3, —1, =2), B(—4, =1, —1). C(0, =1, 2);
5=3BC—4AB b=2AC+3BC, a=—6,p=4.

A (5, - 3 3(2 —lO}C(3 -2, 1);
a—BC+ =248 — 3 i a=—>5p=3.

3. Arapa, b, «, Bsap Mavaym 6¥aca, ¢ =aid+ Bib Ba Cr=a2a + P25
BEKTOPNAPHHHT KONVTHHeap GH#MHWH-GYAMACTHIHHH TEHITHPHHT:

3.1
.2
33
4.
3.5.
a.6.
3.7.
3s.
3.9

3.10,
311
.12
3.3

4
3.15.
316,
7.
3.8,

3.9,

3.20,

a={4, —3, 1 5=[—50% ar=—2 p=5a:=—5p=2
a={—3,0,5;5=(—7.2. 4 ar=—2, p1=6; as=—3, 2=6.
a=0,—1, 2 $={8—1); a1 =—3, pi=1; a2=—2, f=6.
a=(7. 1, -3 5=18,0,5; a1 =—9, f=12; az= —4, f=3.
E=1B. 3, -1k 5=lﬁ. —1L2iai=—8§pt=2; a2=—2, p:=5.
a={3, —1,0; 6=19, 2, 4 a1=—3, pi=4; az=4, 2= ~3.
a={—=2 1,7 6=0.5 —9 a1=5, pi=3; aa=—1, =2
a=[7,0,8;6={—2 — 1,5, ai=4,pi=—6; az=—2,8.=3
a={—6, —7.3 b= —1, 2 a1=—2, fi=3; az=—3, fo=2.
5=|— 1, 6, 4}; 5={0, 7.3 air=~—7. pr=5; az=2, f:=3.
a={5,3,7; b={4 —2 Ik ai=1, fi=—2; @a= —3, Pa=6.
a={10,7.5; 6=§ —1, ¥ ai=1,p=—2 a:=—2, p2=4.
a=(3,1.4): 5={—1, 3.8 ai=6.p1=—10; ar=—3. p2=5.
a={3, 4, 6} 5={—2, 0, 5 a;=4, pi=3; a;=3, fy=—2.
=13,4,5. 8=1—2,9 7 ar=4, fi=—1; ay=—1, =4
={l, =7. % b={—1,2, —1} ay=1, §i=—3: ay=—2, p=6.
=4, =3 1}, =0 7.3 a=1. §i =2 a;=—2 P:=4.
=2, 65 =3 b=|—1,7, —2% a,=2. pi=3; ar=3, f2=2.
a=|(l, =2, 1} 5=[—2,3,0) a1 =5. pi=3; ar=—2, f2=5.
a=[0.2, 7, b={—1,0 5 a,=3, pi=—6; as=—1, fr=2
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321 a=(0. —2.6),6=(2,4, — 1}, @) =3,8,= —6; ar =1, fo=—2.

3.22. a=[5.0, I}, b={—2, —3. -2 ai=—=3, p=—1; ap=9, p, 3.

323 a={l, — 1.2, b={— 1.4, 3 ay=1,B=—=2, ar=—3, fo=

324, a={0, — 1,3 5=05 —2, lha=I,p=—2 ar=—2, ﬂa-—“

3.25. a={—1, 1. U}, 6={—2. 4, |}, @)=2, Bi=4; ar=1, Bo=1.

3.26. a={7. 9, 5. b=[4, 5, 3); @)=—2 p=3; ar=1, fo=—2.

327, g={—1, —1, 2) b=(—3.2 1 a)=—1,8/ =8; a;=3, 52_4

3.28. &={7, -2, 1}, b—-[l 4, =2 ay=—I, p=2; ar=3, po=

329 a=1[5,3, —2), 6={,0, I}, ay=—1, i =3; ar=2, po=

3.30, 5={—| 0,3 =03, —2, I ar=3, p=—1; az=4, p=2.
4.& SB C‘HGKTO]J-'Iap KoMnfaHap ﬁy.ill-ll.l.l anuac.rmruun AHHKAHr:

4.1. a=[9, 5, 8), b=HM, 3, 3], c=15, 3, 4).

42. a=[6 11,8, 5=, I, 1) c=2. 4,3

43. a=[(—4, —1, 2 b={—7, =3, 1), c=[—6, —1, 4}.

44. a=}, 2 4), 5=[—5, ~4, =5, ¢=0, 1, 3}

4.5. a=;_1 L, B=06. 1, 8, c=3, 0, 3

4.6, a={8, 3 1, =3, 0, 1), c=§4, —1, 1).

47. a=(, 1,9, b={—1, ~2, 1), i=H4. 3, 6}

48. a=(6. 2 6), b=(—9, —d4. —9), c=I, I, 4).

49. a=|—1,0 9 6=, 7. —4), c=P. 3, —3).

400, a=|—1,4, =2, §={—1, 2, 0}, c={—"5, 10, —7).

411, a=£, 2, 9, 5=|—l 0, —1) c=|{1, 3,2

412, a={—1,.1, 3}, 5=44. 3 2, e=f{l, 2, a).

413, a={l, 1,')), b=|—~1, 1, —1), é={, 5. I}

4.14. a={4, 3, 2, b=|I, 2, 3| c=[—3, —I, —1I}

406 a=(), I, I} 6=, —2, 1), c=|l, 3. 3.

4.18. d=|—1, 2, §), b=[0, —1, =2, c={~1 1,3

417, a=2, 2, 2], b=ll, —2. 1), c=(l, 3, 4)

4.18. a={—1,0, 2} b=, 7. &, c={l. 3, 4}.

418, a=(3, 2, I}, b=(—7, —3, 1}, i={1, 2. 3}

420. a={l. 2 2}, §={—~1.0, —-2]..:-_{2 7, 3).

4.21. a={t7, —6, 2}, 5={1, 0, I}, c=16, —2. I}

4.22. a=2, 1, 2, b={—1. —2, —1), =M. 3, 6},

4.23. a=W. 2. 4} b={—1, —2, —1), ¢=H, 3, 7).

4.24. a={—1.0, 9, b=5, 7, 4}, c=[2, 3, 2)

4.25. a=4, 2, 4). b=(—1, 0, — 1), =4, 3, 5).

4.28. a=[3, 4. 2), 5={—23, —2, —2), c={5, 10, 3).

4.27. a=W, 7, 6, b=(1, 3, 4). E_.[-3. -4, —2

4.28. a=[~2, 3, 8), 5={—1, 0, 1), c=(—1,1,3)

429 a=(2, 1.9}, b=[—3, —3,3), c=[2, 2, 4).

430. a={—1, 1. I} 6=05. 2. 9} c={2, ), 4}.

64



5. Mupamnaaunnr yunapu A, B, C, D Gepuaran.

a) KypcaTharan €K 0anHu: §) NHpaMuIaHNHT | XRPPacH Ba BeprAran
muu;aa YURRAH FTYBUM KeCHM IGIHHH; B) NHPaMHAAHKNT XaMNHHW
X MaHT.

5.0, A(). 0. =3}, 8{(—1.1.0), €2, =L, 1). D(0. 2. 1);
a) ABC: 6) I=AD, B sa C.
52 A0, 1, 2), 81, =2..Ct—1,2. 1), Di2. 0. ;
a) BCD; 6) i=BA, C sa D.
5.I. A(—4, =5.0). B(6, —=1.2,C(1. 0. 1), D(=3. 2 1);
a} ACD; 8) I=CB, A ea D.
54. 442, —1. 1), B{-3.0, —6), C(—5,3, —25. D(—1, 10, 3);
a) ABD; 6) i=CD, A sa B.
85 A(l, 3.1, B(—1,0. 0. C{—4, =2, 1}. D4, 2. —1):
a) ABC; 6) =80, A na C.
58 A(—4.1,3), B(5. —1.2), Ci2. 1. —4), D(l, —3. 0);
a) 8CD; 6) {=AC, B ra D.
5.7. A(5, 3, —4), B(1, 0, 2, C2. =1, %), D0, 3, 1);
a} ACD; 6) {=AB8. C ma D.
3.8 4(3.7, —.8(—4.1,3).€C2,3.0, D(—=1. -1, =2);
a} ABD: 6) {=BC, A na D,
59 A{—8.2 =5). 8(—I, —3.0).C{t—4,1.20, D(6, —5 —I);
a) ABC. 6) I=CD, A Ba B.
510, 4(7, —8, --10),8{—3.3, =1}, {0, —6,5),D({—3, —4.2).
a) BCD; 6y |=AD. Bra C.
5.10. A(—3.6, —4), B(l.0, —1), C{t, 2 2). D(6, 3, 1);
a) ACD; 6) {=8D, A sa C.
312, A{—4,2, —5), B(8, 5 —10), C{0, —3, 2), D(6, 2, —4};
a) ABD: 6) {=AC, B sa D.
I AL 2 —4). 8.3, 3.C(—-2 —I1.N,. D4 2,70
a) ABC; 6) {=AD, B pa C.
w1 46, -3, —-6), B2, —3. —-7). Ci2,5. —1h, D(4, 1, 2);
a) 8CD, 6) I=AB, Cea D.
W18, A(7,6, —10), B(—3,6.3), C(—3,0, —6), D(2, =5, —1};
a) ACD;, 6) I=CB, Asa D.
A6, A(3, —6, —1),B(—9, =51}, C(5.3, =2, D(—1, —1,0);
a) ABD, 6) i=CD, A sa 8.
AT AQL ), =1, B4, 2, 1), C(0, 5, 2), D{O, 2, 5);
a) ABC, 6) {=8D, A sa C.
18, A(~7.9. =10}, B(—6,0,5), C{1, 2, 1), D(-2, —1I, 2);
a) BCD; 6) {=AC, Bpea D,
19. A6, ~4, 1), B(—4, -8, 4),C(1,7. —1}, D¢(—4,0, —2);
a) ACD; 6) I=AB. Cpa D
20. A(—1,2, —2),8(—-3, —6, .—21’0(2. —3. —5), D(5.4, 14);
a) ABD; 6) {=8C, A ea D.
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21. A(—9. 4. 8). B(6, 2, 5), C(—3, 0, 3), D(0, 2, 1);
a) ABC: 6) i=Cb, A pa B.

5:22. A5, 2. —4), 8(1.2 3). C(—1.2 1), Di2. —1,2);
‘a) BCD: 6) I=AD, Bea C. *
523 A(—2,0. —1), B{4, —2,2),C(3,. I, —1), D(2, 1, 1);

a) ACD:. 6) {=8D, Aea C.

5.24. A(—3,5.7), B(7.3.6), C(—2,1,4), D(1, 3. 2);
a) ABD; 6) {=AC, B Ba D.

5.25. A(~8,9.5), B(1,2,3). C(2,3, 1}, D{—1, 1, 1);
a) ABC, 6) I=AD, 8 sa (.

5.26. A(—12, 8, —4), B(3. 7. =2), C(3, 6. =3, D(—7. 5, 1);
a) BCO, 6) {=AB, C sa D.

5.27. A4, 5, 2), B{0, =2, =8), C(—4,5. 1), D{—-7. 4, =3);
a) ACD, 6y I=CB, Asa D,

5.28. A(5. 4, 3), B(—2,1, 2y, C(0, —1, 4} D(—3,2 —=1);

" a) ABD, 6) |=CD, A sa B.

5.29. A(—86, 2, 8), B(l, —5,0), C(O, I, ——2), D(3, —1, 4);
a) ABC, 6) I=B8D. A ma C.

530.-4(~4, =2, 2), B(—1,1,2), C{3,0, =2}, D1, —1,1);
a} BCD; 6) {=AC, B sa D

7~ § TEKHCANNHHHF TEHTAZMACH.
TEKHCAHKHMNT YMYMHA TEHFASMACHHH TeXWIHPHL,
THFPH YHINKHUNT TeHTAAMACH

1.7.1. Oxyz TyFPpH GypuakiiW’ KOODAHHATANap CHCTEMAcHAs Xap
KaHgal TeKHCAHK TEHFNAMAacHHW x, y, z ¥arapyeynaapra HucGatad
KYHHAATH YHIHKAH TEHTAAMA WaKAHAAG E3HW MYMKHH:

Ax+By+Cz+U=O.

By Tewrama TEKHCAHKHRNE ymysui Tewecaasmach aeinnaan. By epia A,
B, €. ko3pPrUHEHTNApP GEPUATAH TEHHCAHKKS NepleHANKYNAp 6Farax
BA YHHHT NOPMAA @ekTopu 0e6 atanypun a={A, B, C| Bektopuuur
koopanHataaapuanp. Tekncankanur gasonarn xonath A, 8, C Kospba-
UHEHTAAPK BA 030N NAAHHHHI KHAMaTNapHTa GOFARK. Xycycau. arap:

[.' D= 0 67aca, y xan1aa Ax+ By+ C2=0 Ba TEKHCAHK KOOPIHHATA-
nap Gownamw’ §Taim.

[I. ay £=06¥nca, y xanaa Ax+ By + D=0 pa rerncanwk Oz ¥Kura
napahnen Gynanu;
~ 6) B=0 6ynca, v xanna Ax+Cz+D 0 Ba TekucAnx Oy ¥Kura
napaanen Syranm;

. B} A=0 6¥aca, y xonaa By+Cz+D=0 Ba TekHCJIHK Ox YHMra

napaanen GynagH.

66



5 [1L. a} D.=0. C=0 6¥aca, y xaraa Ax+ By=0 sa rekucanx Oz
YKH opKaH ¥Tanm,

6) D=0, B=0 6Ffaca, y xoraa Ax+Cz=0 ea Ttexucanx Oy
TXu opranu ¥YTalm,

. B) D=0, A=0 6¥aca, y xonaa By4Cz=0 wa Texucams Ox
YKr opHaau Fraaw.

V. a) C=0, B=0 6§1ca, y xarna Ax+ D=0 ba Tekncank Oyz
KOOPAHHATANAP TEKMCAHTHTA Napannen {€kW Orx YKKa nepnenaHuyAnAp)
6¥nhann;

6) C=0, A=0 G¥%nca, y xanda By+4 D=0 Ba tekucamx Oxz
KOOPAHHATANAp TEKHCAHIRNA Napaiaea (€ékw Oy FKKa nepnenaMKynap)
6¥nann;

B) A=0 B=0 6¥aca, ¥y xoaaa Cz+4+ D=0 pa TekHcank Oxy
KOOPIAHHATANAP TEKHCAHrHIA napaanen (&xr Oz ¥KKa NepneHAMKYARp)
Gynanu.

V. a) D=0, A=0 Ba B=0 6faca, y xonna Cz=0 éxu z=0 sa
TeNHCAHK Oxy KOOPAHHATANAP TEKUCAHTH GHASH YCTMA-yCT TYWagn;

6) D=0, A=0 8a C=0 6yaca, y xanaa By=0 én y=0 pa
TeKHCAHK Orz KOOPAHHATANAP TEHHCAHIH GHAGH YCTMA-YCT TYWadH;

8) D=0 B=0 sa C=0 6aca, ¥y xonma Ax=0 &k x=0 sa
TeKHCAHK Oy2z TeMHCAHK OGHAAH YCTMA-yCT TyWaaH.

1.7.2, Kyfinaa MawiyM WapT1apHH KAHOATAAHTHPYBYH TEKHCAHKNAP
TEHTNAMBNAPH HEJTHPHATAH: .

a) Gepuaraw Ma(xy, Yo, 20} HyKTanaM ¥TyBun pa Geprarau a={4, B,
C) HOPMAN BEKTOPra 3ra TEKHCAHK TEHrNAMacH:

A(x—xo} + Bly—1o) +C(2—2) =0;
6) TeKMCAMHNHHT KecManapra HHcGaTaW TeHrnamacH
x [ z__
ty =t

SyHaa a, b, ¢ — TEKHCAHKHHHT MOC KOOPAHHATA ¥MNapHAAH KecalH!aH
KecManapu; _

8) GepnaraH yuta M\ (xi, ¥, z.). Mzixs. g2 23) Ba Malxs, ys. 2i)
HYKTaRaH YTYBUN TEKHCAHK TEHMAAMacH:

X=X Y—4h Z-—2
X—X $r—4 T—z |=0.
n—X Wy—gh H—I

1.7.3. THrpu uH3INKHHHT dadana OGepuanmw ycyawra KapaG yuumr
TEHrNAMACH TYPAHYS OFAMIIN MYMKHH: .

a) Oepuaran Mo(xo, o, 20) HyKTasau Fryeun sa s=[, m, p|
AjHanTHpyPuH BeKkTOpra 3ra OyAraR TIFPH  HHIHKHHHT KEHORNK
Wwakndare TeHraamanapn
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£—%y Y=V _ z—2
i 0m P

6) TTFPH YHIHKHHHT NlaPaMeTPHK TEHrAaganapH

x=x,4 11,
y=yo+mi.
z=2,+pt

GyHAs { — napameTp, .
y B) Gepnarad WKk M) (x), th, 2)) B3 Ma(xz, g2, 22) HYKTALaH YTYBYH
TYFPH HHIHK TEHrAAMACH:

x—x =% _ z—2

=1 H~th H—n
r) ¢adonard TYFpH THIMKHHHT yMyMadl TeHraaManiapH:

{ Ax+By+Cz+0,=0,
A+ B+ Cyz+ D=0,

6 J"l BI CI
yHla oskogisk

By T9FpH uH3MKHMRC AYHAITHPYBYH BeKTOPH § ywOy

i ]k
s=mxXm=|A, B C
A, B, C,

topmysa 6yitnya aHHKAARAAH.

1L74, Ax+By+Cz2+4+ D=0 Ba z=0 TEKHCAHKNAPHHNT HeCHUInLL
YHIHFHW OXxy TEHHCAHKAA ETYBUH

Ax+8y+C=0

T¥Fpu HH3nKdan ubopar OG¥naaw. By Tewrnama vexucnHHDars T@Fpu
SuFNKMune yuymuld TeneaaMacu deimaann. Bepuaran THFPM YHIHKKA
nepneHAnkyAnp 6yaran n=(4, B| BekTOp TYFPH UYHIHKHHHI NODMAA
sexropu Achnnann. TekMCAHKIArH TYFPH UHIHKHHHT TEHTNAMaNapH:
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a) Gepuaray Mo(xo, o) HyKTsaaH ¥7yBun Ba Gepuaran n=[4, B}
HOPMal BEKTOPra 3ra THFPH YMIHK TEHINaMacu

A(x—xo) +Bi{y—yo) =0,

6} TYFPH YHIHKHHHI KaHOHMK TeRIAaMacH

X—%  ¥—yg
e _ T #N
{ m

Gynaa S={/, m}— TYFPH MHIHKHHHT A¥HanTHpyeun BekTopn, Mo (xq,
Yo) ~— TYFPH 4n3nxaa Erysvn GepHarad MyKTa;
B) TYFPH YHIHKHHHT 6ypYaK KOMPPMUHEHTAH TEHTA3MACH

y=hx+b,

OyHAa & — TIFPH YHINKHHHG Oy YKIAH KecANHraW KecMacH. k — TYFpu
YHIHKHHHT Oypyak KosPHuHeHTH: k=tga (@ — TYFPH YHaNK Onaan
Ox yxuuHr myc6at fiywasuwu opacuidarw Gypuak);

r} Mo(xo, o) HYKTanaK ¥TYDBUH Ba k GypMaK KOIPPULHEHTAH TYFDH
YHIHKHHHF TERrAZMACH

Y—o=k{x—x);

A) TYFPH YHANKHHHT KeCMaAapra HHCGaTaH TEHrAaMacH
2404
a + S I

6yHaa a Ba b — TYFPH YHIHKHHNC KOOPIHHATanap yKAapH 1aM
KecaaHraH HecMacH,

e) Gepuatal HHKM M, (X, 1)) Ba Malx;, y2) HyKTamaK ¥TVBYH TiFpn
YHAHK TEHFAEMacH

2Tn _ T
=X g4
Mucoa My(—2; ); — 1) nyktazaw yTyeuk s=|l; ~1; 2| Bex-

TOPra Mapanien TYFPH HHIHK TEHFAAMACHHH TOMUMT.
Eun . 5 sekTop TY¥FpH HRIMKKA Napannen GYAraMM yuyyWw y TVFpe
YHIHKHMHT  ATHA.LLHPYBYH  BekTOopH GVnada. y cababan, TyFpn

YHIHKHHHT KaHOHHK TeHraamaaapi m = a2 = =-- Fa acocaH,

HIAAHAETFEH TYFPH YHIMK TeHraamasapH

x+2=_y—l__ 41

I -1 2
.

KYPHHHUIAS G¥Naan.



7- dapcxona Tonwrupury

KyAHAard TCKHCAHK TeHrAaMacHHH TYIHHT B3 TerHWAH LUaKAHH
UHIHHT: .

a) Mo(7, —3, 5) uykragan ¥yrysuu sa Oxz KoopauHaTasap
TEKHCAHTHIA Mapadie] TeKHCAHK;

6) Oz K 8a Mo(—3. |, —2) HYKTa OPKaAH VTYBUYH TEKHCAHK;

B) Ox ?mia napajanen xamaa ukr M,(4, 0, —2) pa M,(5, I, 7)
HYKTaAaH ¥TYBYH TEKHCAMK;

r) My(2. 1. — 1) HyKTaA2H ¥TyBUW Ba HOPMaa BeKTopH a=|l, —2,
3) 6¥araH TeKHCIHK,

a4) My(3. 4, —5) HykTanas yTysun xamna a={3, |, —1) ea b=l
— 2. 1} pekropaapra napaaaen Gjaran.
H:a) y+3=0; 6) x4+3y=0; 8} Yy—z— 2 0, r}) x—2y43z2+4+

+3=0; 1) x+4y+7z+16=0.

2. M(—1.2 1), N(2, 3, —2) sa P(3, 4, 2) nwykranapaah yryeuu
TEKHCTHK TEHMMAMaCHHH TONHHT.

H: Tx—15y+2247=0.

3. Ma(7., —5, |) wykraganm ¥TysYH Pa KOOpAHKaTanap YKaapHaaw
TCHI KecMafap aMpaTyBYH TEKHCAHN TeHrNAMACHHH TYIHHT.

W x4 gy+2—3=0.

4. ®asona yMyMHR TeHrnamanapw

{ X=y+2z44=0, }
Ir+y—52—8=0,

6Hnad GepHATaH TYFPH YHIHKHHHF KAHOMHK TEMIVIZAMACHHH E3WHT.

Xl _y=5__ 2
XK I T &

5. Mo(2. 0, —3) WyKrTaaaH ¥TyBun Ba KyAHAArH WapTHH KaHo-
aTNAHTHPYBYH TYFPH YHIHK TeHrMaMacHHH TY3wMr: a) s=[2, 3,
— 4} sexTopra napannen; 6) M, (—3, I, 4) HYKTaZaH ¥TYPYH.

X: a) x—2 g 44, 6) x—2 y z+3

2 3 <4 5 7

6. Bepuaraw Tenrnamanapn OGYAWYA TYFPH UYHIHKHHHE WAKAHHH
YH3KHT, YHHHI & Oypuax KO3(p¢HUHEHTHHH BAa KOOPAHHaTanap
¥KNapHNaH KeCadHraH g Ba b KeCMaNapHHH TOMHHT:

a) Zx—y+3=0; 6) S5x+42y—8=0;
8) Ix+48y+16=0, r} Ix—y=0

Ca) k2 am -3 pdi 6) b _ 5. 8 pea
X:a) k=2, a L b=3; 6) k-_—? a=-= b=4;

a) k___—?; a-—--—-—- b‘—"-2 l‘) R= 3 g=b=10,
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7. Kyfiuoarn T{FpH YHIHKNAP TEHrNAMANIPHHH TYIUNI:
a) My (3, — |) nykTanay ¥TyBus Ba OPANRETANAP YKHIA Napannen;

6) M (3. — 1) nyKraaan yrysup sa abcunccanap ykura napannen,

8) Mo (3, —1) wWyxTansn ¥vyeun Ba a=[3, —2} BexTopra
napananes; ’ _

r} My (3, — 1) HyxtanaH §rysun Ba b==|l, —4) BeKTOpra nepneu-
AHKYARP.

A:a) x=3:6) y=—1;8) 224+y—3=0, 1) x—4y—7=0.

7- mycramua uu

I. Hkkura M, (3, —1, 2) Ba M, (4, —2, — 1} HykTa Gepuaran. M,
HyKTagan ¥Typuw Ba M M;: BeKTOPra MepneNaHKYAAD TeKHCAHK
TCHFAAMACHHH TY3HHT.

H: x—y—3242=0,

2 M (3. —1,2), M, (4, —1, — 1) Ba My (2, 0, 2) HyKTanapaaH
YTYBUH TEKHCAHK TEHrNaMACHHH TYIHHE.

X e 4+-3y+2—8=0.

3. YuBypuakuunr yunapu Sepuaran: M (3.6, —7), N (—5. 2. 3) ea
P (4, —7, —2). P yunpaH ¥TKa3HAraH MENHAHAHHHT NAPAMETPHK
TEHFAZMBCHHH TYIUHT. .

x==50+44,
A {y=—I11t-7,
z==2
4. Y6 .
ey [ r—2y43z—4=0,
3x+2y—52—4=0

Teuraamanap Ounan OepHaraH TYFPH YHIHKHHAF KBHOHHK TeHrnama-
AAPHHW TY3IHHT.
2 T W

5. 2r+ 2¢—5=0 TYFpH YHIHKHHHT AaOCLUHCCA.1AP JKHHHHT MycGaT
AYHAAHWH ONAZH TAWKHA KHATaH GYpYarsHn Tonmir.

K 135%

6. YuSypdak TOMOHAAPHHHHT YpTanapn Gepuarar: M, (2,1), M2(5,3).
M3(3, —4). Yulypuak TOMOHNAPH TEHT/IAMANAPHHH TY3HHT.

K Tx—2y—12=0, 5x.+y—28——'-0. 2x—3y—18=0.
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7. YuSypuakuuur vunapu Gepuaran: Mi(2, 1), Mao(—1, —1I) Ba
Mi(3, 2). Yubvpuakuuur GanauainKNaPH TEHrNIMANaPHHH TYIHHS.

K dx+3y—11=0 x+y+2=0, 3x+?y—l3=0‘

8- § Tenmcankaap sa TYFPN THINKSAPHMNT ¥32aD0 wolaauTymn.
Texncanxaap opacunarn Gypuax. TYrpm wnassaap cugarn Gypuax.
HyxTaaan TVFpN YNINKKAYA Ba TERNCANKNAYE GYAran macoda

1.8.1. Tekncankaap Awux+Biy+4Ciz4+Di=0 1a AwxBwy+
+ Ciz+ Dy=0 rewrnaMmaiap GuaaH Gepuaraw Gfacun. Ynap opa-
cHlarH ¢ 6vpuak kyfAiniarn $popMmyaa acocHaa xucobnamann:
FRTR A A+ BB+ C\Cy

TANTA N Val+sied Jal+Bed

6yuaa ny=={A,, By, C) 8a As==|A2. Bs. C3y} — GePHITEH TEKHCAHKAAP-
HHHI HOPMAA BeKTOPAAapH. o
a‘' Arap rekMcaukaap nepreHArkyaap Gynca, y xanaa ar-nr=0 éxu
Adr+ 8,814+ CiCa=00.
0) Arap TexWcaAmkaap napananea 6¥aca. y xoraa
‘I BI CI* DI
A, 8, G 7 Dy

CosSg =

B) Arap TeKHCIHWKNAp YCTMA-YCT Tywca, y Xania
Ay 8, C b,
Ay By € Dy
r} Mo(xo, yo. zo) HyKkrazaw Ax+By+4Cz4 D=0 rexncanxxava
G6ynran d macopa:

1A%y + Byy + Ciy+ D!
Val+ 8+ ¢t

tpopmuyaa Gjiinua \ucofinaHadn.
1.8.2. TYrpn uu3nknap

—x y—n _ z—3
h -~y L)

d=

na
fTh_$— I
f m B
KAHOHHK TeHrnamaaap Gwnan Gepuaran G6Facwu. By T7rpuw uwaninap
opacHlark g Gypuyak KyAwaarn ¢opMyaalan TONMAAAN:

. \l;‘:_, = Leby+m mydp - po
SE T R rmivg B tmitA

n

cosp=



L 8 Arap TYFPH  YHIHKAAP NepneNaHKyanp 6§.nca. ¥ Xxanza
51-53=0 Enn hiz 4 mims+pi1p2 =0.

6) Arap TiFpn Nwamrap napansen Ofaca, y Xaaa hom_m
o my o
B) Arap T{Fps 4M3nKAap yCTMa-yer Tyirca, y xonma ‘L™ _ P

[} m 2
wy Sunan Gupra ? ? )

o I ./ Sl O Bt

{ my L

r) Arap TYFPH MMIHKNAp KeCHIICA, ¥ XQrAa
=k ¥ 22
4 m, -} =0,
b my e
A) Arap T§FpH Yu3uKaap afikaw Syaca, y xonna

B8 By 23—y

4 m, P k0.
L My Pq
L ¥ - r—
Mi(x, g1, 21) wyKTanan —; °=y:°-= pz" TFPH  MHIHKKaY2
6yaran Macoda Kyfimaard ¢opMyaa Gyiinva xucobrananu:
d= |5 M My

is!

6ynaa Mo(xe, yo, 20} HYKTa WY TYFPH UHIHKKA TErHWIAH BA §=[1, m,
P} YHHHT AVHAATHPYBYH BEKTODH.
Hikkn afixam

I—x y—y z—z £—x ¥—y Z—2Z
1 [ ) 2 2 2

4 m m fy my Py
TYFPH 4WIHKAAP OpAacHAArH 3Hr HHcKa d Macoda KyHHAar#Hya
aHHKAaNaOH:

MM 5,5,
1) X 55l

Symaa M\ (xi, ¢, 21) Ba Mo 2, y2. 22) HyKTasap MOC paBHwWLa Oy T¥Fpu
YHIHKAAPra TErHWAH, Si={fi, M, pm| Ba sa=(l2, m2, ps} Aap 3ca
YA3PHANr AYHAATHPYBYH BeHTOpAapH.

Mucon x—2y42:—8=0 Ba x4+ 2z—6=0 TeKHCIHKNAP OPACH-
narp GypuakHH TOMHM.

d=
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Euuw. MKKi Tekncanx opackaaru Gypuak QopmyaacHra Kypa:
Ady+8,8,—CiCy L4 (=2)0420 __ y2

O ARG A VIRRCVIET T 2
vz

Byuwaanw @=arc cos—E—=45° KeaHO YHKagH.

cOos

1.8.3. Ax+By+Cz+4 D=0 Texncank GuaaH ’_lx ==2=

= ® TPFpr uK3NK opackdarn ¢ Gypyak ywly dopmyna GyAnva

XHcobnanaau:
Al4+8m+Cp
T VAP G Vemits

Gynaa n=|{A, 8, €] — TEKHCAMKHHHT HOPMAn BEKTODH, s={f, m, pl—
TYFPH YH3HKHHHI HYHANTHPYBUYH BEKTOPH.
a} Arap TeKHcAMK GuAaW THFpPH YH3HK mepneHAHKyanp Gj.rca, f Ba

5 BeKTOpNap KatnWHeap &KW %=%=_ Gyaann.

_ 6)_Arap Tekncauk Ounan TYFPR YRMIWK Napannen Gynaca, y xanaa
n Ba § BEXTOPAAP NepneHAHKYAAp €kn A+ Bm -+ Cp:0 6ynaau.

B} Arap TekucAHK OHAan TYFDH MHIHK YCTMa-yeT Tywca, y Xanna
Al4-Bm 4 Cp=0, wy 6unan 6upra Axe+ Bxo+ Czo+ D=0 61 1aan.

T} Arap TeKMCAHK GHAaH TYFPH YH3IHK NecHWIC3, ¥ Xoada

Al4+8m+Cp==0.
1.8.4, TeknchHkKAarn TYFPH YHIHKNAp
Aix+Biy+ Ci=0 va Ax+ By + C2=0

TenrnaMmanap Ouwaan Gepuaran OG¥nacHH. Yoap opachiarn ¢ Gypuax
ywby dopmynra 6¥Anua xucobrarmanu:

' Ay AAy+ 8,8,

la, -1l \/A";+Bf"\/4§+0§'

6yuaa a;=|A,, Bi. Az=|A2, Ba}— Moc paeuwna GepuaraH TYFpH
HH3NKJAPHHHT HOPMAJ BEKTOPAADH.

a) Arap Gy TYFDM NHIHKAAp §3apo nepneHanwxynap 6yaca,
¥ Xxonra

—-0![

a-
sing= R

cosqp=

Ai-Az+4 8- 8:=0.
6) Arap Oy T¥FpH un3uKA2p napaasen G6¥aca, y xanaa
A/A2=B,/Bs.
8) Arap 6y TYFPH YHIHNAAP YCTMa-YCT TywWwCa, ¥ Xaaa



Texncauxaarn THFpH YHIHKTap
y=Rix4b ra y=kx4 b2

TeHrnamanap Ownaw Gepunran 6YacuH. Ynap opacupara Sypuak
ywsy $opMyna Gyinua xucobaananu: P § o

By TYFpH uH3UKNApMHHT NepreHAMKYAADAWK wWIAPTH &y ko= — |
aaH W6opaT, NapaniendHKk WapT 3ca k =k, 6ynaan.

Mo(xo, yo} nykTanat Ax+By4-C=0 Tyrpn unankka4a Gyaran
d macoda yuby
[Axg+ Byg+Cl

d= =
Valys®

dopmyna 6¥anyva xucobnaHaau.

8- du; xowma ronuuipuru

i. KoopaowHatanap Gowwnaw Frysun 2x—y43z—I1=0 Bpa
X424+ 2=0 TEHHCAHKAAPra NEPNEHAHKYNAP TEHHCAHK TEHINaMacCHHH
TY3HHT, .

XK: Tx—y—5z2=0.

2. P(— 1, I, —2) uykragas M (1, —1, 1), Mx(—2, 1, 3) ba
Ma(4, —5. —2) HykTanap opKaaM ¥TYBYH TeKHCIHHKava Gjaram o
macothaHn xicobaanr.

M: d=+1 yayd. bupa.

3. Ywby

x—y—4z—5=0, xr—0y—6z+4+2=0,
2x+y—2z—4=0 2x4+2y+49z2— 1 =0
TYFPH YHIHKAAP opacHAarH ¢ GYpUAK KOCHHYCHHH XHcobaaHr.
H: cosp= 1% ?41-‘

4. TYrpn uM3HK OGHNAH TEKHCAHHKMHHT ¥33p0 XONaTHHH AHWKJAHK,
yAap KecHIUTaH XONA8, KECHIHIL HYKTaCH KOOPAHHATANAPHHH TOMHHS:

«+1_ y=3 2
a) —-=-—=. 3x—y+22—5=0,

x—l3_y—l_l—4 — ==
6) B_.‘?—3..1:+2g,; 42+ 1=0,

B) *;’=y|*4=‘:5. Ax—y+ 22— 5=0.

N(: a} napannen; 6) TYFPH YH3HK TekucaHkda €ranu; 8) M(2, 3, 1)
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HyYKTana KeCHLAIH. .

5 Mi(5 4, 6) Ba My (—2, — 17, —8)-HyKTa/s1apAaH FTysuH TYFPH
yuankKa HHcGataM P(2, —5, 7) HYKTara CHMMETPHK @ HYHKTaHM
TONHHT. .

6. Yubypyakuuur A (—10, —13} sa B(—2, 3) yurapu Gepnaran.
Yuuur C yunaaw AB Tomowra §TKawaraH medHaHacura B yuwaad
TYWHPHAraH NEPAEHAHKYIAP YIYHAUTHHH XHCOGAaHT.

A 4 yayu, Gupa.

8- mycranus wi

1. Migl, —1, 2) Ba M2(3, |, 1) HyKkranapaan ¥Tyeyn x—2y-+
+3z45=0 TeKHCAHKKZ NEPNEHLIHKYJAAD TEKHCAHK TeHrNaMaCHHH
TY3HHT.

K dx—y—22—9=0.

2. Yw6y TYFpH YHIHKAAPHHHC NEPNEHARKYAAPARTHHE HCeBoTnaHr:

=2t
(2 e
T 4y —y—S5244=0.

3. Yuwoy

2x—Jy+ 62— 14=0 na 4x—6y 4122421 =0

TeKHCIHKAAp opacHaard d macopahn XHCoBAaMr.
K: d=35 yaynruxk Supauru.
4. Ywby

i"‘_2= ¥ z—1 pa r—=3_ y—1_ =7

2 -3 A i 4 2

TYFPH YH3IHXNAP [ HHMI KAHABA KHAMATHIA KecHwaaw?
O Ywby

i+7 g4 z43 x—21 y+5_ 2-2
3 4 —z %@ -4

TYFPH UH3IHKNAP OPAcHRATH HHT KHCKA MacopaHH xucobaawr.

K 13 yaynauk Gupaura.

6. ‘;2=""]'3-_—.";" THFPpH  upauKgaw Fryeun Ba x44y—

—3247=0 TeXHCAHKKA NEePNEHOHKYARP TEKHCAHK TEHrABMACHHH
TY3HHI.

A 1= 17y—19z+4 10=0.
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7. [5:—3y+2z—5=0, TYFPH YHIMKHHHT 4x—3y+T2—T7=0 Te- ‘

x—y—z—1=0

KHCAHKAS ETHWHHH HcboThaur. :

8. A(5. — 1) Hykta ToMOHNapH@aH GnpH 4x—3y—7=0 T¥rpn |
YHIHKILA ©TyB9YH KBaapaTHHAr yuuwanp. Lly weanparunsr wonran )
TOMOH/MAPH TEHINAMANADHHK TY3IHHI.

XK: HKKHTZ KBaApaT Macana LWAPTHHH KAHOATAAHTHPILM:

a) Ix4-4y—11=0, 4x—3Jy—23=0, Ixt-4y—27=0,

6) 3x+4y—11=0, 4x—3y—23=0, Ix44y+5=0

3- nazopar wiiu

. ABC yuGypuaK yUNapHHHHF KOOpAHMHATakapH Gepuaraw.

a) € yvylaH ¥TKa3HAraH MeAHaHA TEHrAAMACHHH TYIHHI Ba YHHHT
Y3YHJAHTHHH TONHHT;

6) A yuaaW §TKaawaAran GaNaHAIHK TEHI/IGMACHHM TY3HHT 8a Wy
GaNanaAHK YIYHAHTHHH TONHHC;

B} B OGypuak OHCCEKTPHCACH TEHINAMACHHH TY3HHT Ba YHHHC
Y3IYHAHTHHH TOIHHT.

LI, A4, 1), B(0, —2), C(—5. 10).
1.2. A(—7,3), B(, —2), C(8, 2).

1.3. A(5, —1), B(l, —4), C(—4, 8).
14. A(—14, 6), B(—2, 1), C(1. 5).
1.5. A6, 0), B(2, —3), C{—3.9).

1.6. A(—9,2), B3, —3). C(6. 1).

1.7. A(7. —4), B3, =7), C{—2, 5).
1.8. A(—8, 4), B4, —1}, C(7. 3).

19. A(3. —=3), B{—1, —6), C(—6, 6).
1.10. A(—6, 5), B(6.0), C(9, 4).

LI A4, 1), B(—]), —1). C{1. §).
112, A(3, 13), B(—2. 1), C6, 7).

L13. A(7, 11), B(2. —1). C(10. 5).

1.14. A6, 13), B(1. 1), C(2. 7).

1.15. A4, 14), B(—1, 2), C(7. 8).

1.18. A(6, 10), B{l, —2), C(9. 4).

1.17. A(4, 13), B(— 1.1}, C(7. 7).

1.18. A(6, 11), B(I, —1), C(9, 5).
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1.19.
1.20.
1.21.
1.22,
1.23.
1.24.
1.25.
1.26.
1.27.
1.28.
1.29.
1.30.

A4, 10), B(-+1. —2). C(7, 4).
A6, 14), B(l, 2). C(9. 8).

A(—10, —1), B(—6, —4), C(6, 1).
A(18, 8). B(12, 0), C(0. 5). .
A(—6, —3), B(—2, —6). C(10, —1).
A(14, 10), B(8. 2). C(—4. 7).

A(=2 —1), B(2, —4), C(14. 1).
A@B. 7). B(2. —1). C(—10, 4).

A(l, 0). B(5. —3), C(17. 2).

A(20. 2). B(14, —6). C(26, —1).
A(—1,7), B(3. 4. C(15, 9).

A(7.6). B(l.2). C(—11, 3).

2. M, N, P, Q HyKTanapHHNT KoopanHaTanapH GepuaraH.
a) N, P, Q HyKTanapaaH ¥TYBYH TeKMCAHKKA MepReHIAKYAAP
O6yara+« Ba M HYKTaaaH ¥TyPdn TYFPH HHIHKHHHT TeHr/aMacCHHH

TY3HHI;

0} M HywranaH N, P, Q HyKTanap opkann VTyB4UH TEKHCIHKKE-
4ya 6§AraH MacogaHH TOMHHC:

2.
2.2,
2.3.
24.
2.5.
2.6.
2.7
2.8.
2.9.
2.10.
2.11.
2.12.
2.13.

M(l, 7.5}, N2, 3,5). P(—1, 12, —4), Q(4. 6, 4).
M(2. —4.3). N3, 1, 4), P(6, 2, —3), Q(2. —2. 3).
ML, 1, 1), N2, 2, 5), P(3. 2, 2}, Q(2, 0, 3).

M5, 3, —2), V(2. 4. 4), P(1,3,5), Q(2. 0, 2).
M5, 2, 6), N(O, !, —4), P(1,8,3), Q(4. 2, 1).
MG, 3, 4), N(2.5. 1), P(4. —1, 2}, QL. L, 1).

M, 1, 3), N4, 1, 6), P(2,2, 1), Q(5, 2, 3).
M4, 1,6}, NI, 1, 3), P(5, 2. 3), Q(2, 2, 1).
M2, 2 1), N(5. 2 3). P(L. 1, 3), Q4. L, 6).
M5, 2 3). N2,2, 1), P(4. 1. 5). Q(1, 1, 3).
M(7,3, 00, N(2, 4, 7), P(5, 4, 7), Q(6, 6, 2).
M({7.9.6), N4, 5. 7)., P(9. 4, 4), (7.5, 3).
M(l. 2, 6), N4, 2, 0), P4, 6 6), Q(6, 1. ]).
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2.14.
2.15.
2.18.
2.17.
2.18.
2.19.
2.20.
2.21.
2,22,
2.23.
2.24.
2.25.
2.26.
2.27.
2.28.
2.29.
2.30.

M(5.8,2), N3.5,10), P(3,8, 4), Q(5. 5. 4).

M(3,9. 8), N(4,6.3), P(4, . 5). Q(0. 7. I). _
M(6.9 2), N(5,7.8), P(—3. 7. 1), @9, 5, 5.
M{3.6,7), N4, 9, 3), P(7,6.3), Q(2, 4, 3).

M6, 4.8), N(1,9,.9), P(5. 8. 3). Qi3. 5. 4).

M(8, 5. 8), N(I. 7, 3), P(6, 9. 1), Q3. 3, 9).

MO, 4, — 1. N(—=1.1.6), P(—1I,6, 1), Q(3. 1, 4).
ML, 3, —1), N(0, 0, 6), PO, 0, 0), Q4, 0. 4).

M4, — 1.3 N(=3 1,1, P23, —4), Q(—1. =3, 4).
M(3, —1, 4). N(—2,4.5), P(2,3. —1}, Q(0, 0, 0.
M(5, 2. 4), N(3, 2, —4), P(2, —=5. 0, Q2. 4, —1).
M(3. 4, —2), N(—6,2, —3), P(—0. 2, —3), @Q(2,2, 4.
M{—1L3. 1), Ni—4, |, —4, P(0, —5,0). Q(0. 0, —2j.
M(6, 3, —3}. N(2, 3, 5), Pi3, —2, 6}, Q2. 2, —5).
M0, —1,2), Ni5. —2, —1), P13, 3. 4), Q(3, — 1, —2).
M(3.3.4). N3, —I. =2), Pi5, —2. — 1), Q0. —1.2).
M2, =5, 3), N(5, 2, 4). P(—5.6, —1), Q3. 2, —4).

3. Bepuaran A Hykta Ba GepuaraH

FYFPH uHAHK OPKaAH JTYBUH TEHHCAHK TCHTTAMACHHH Ty 3HAHC!

31 A@3 =2 1), =

43 y—2 z2—1

i 4
32. A1, 5, ~2), SHl=t2a
33 A(—3, 1,2, IHA=t=tl
34. A(—1,2, 1), R v 38
35. A@ 1.2, Haip 2



36. A(—2,3. 1),
3.7. A(—4, —1,2),
38. A(—3.0.2),
38 A, 2 3),
3.10.
301 A(=3, 2, 4),
3.12. A4, —3. 1),
3.13. A@4.5. 1),
314 A4, 2, ~2),
3.15. A(0. 2, 1).
3.18. A(5, -1, 2),
3.17. A4, 2, —1),
3.18. A(—1. 4, 5),
3.19. A(—4, —1, 2),
3.20. A(2, 5 —1),
3.21. A(5. 0, 4).
3.22. A(—14, 5, 3),
3.23. 4¢3, 0, 2),

324. A(—-5, 3, —9),




3.25. A(4, 3. 1), =2 il 142

L] k] —1
3.26. A(—4, 1, —23). 43 _y-5 _ z-2 :
-3 2 3
3.27. 43 _y 2=l
A(2l 3‘ 0]! _3 2 2 +
3.28. A(—5,2 —1), _‘%_5_=9'_‘:£___L'
r—1 _ g+l 244
3.29. A(6, 2, 0}, =t =1t
— 2_y-3__ 245
3.30. A(—6, 3, 2), =13 R

3- namynaeud xucol ronwupussapu

I. ABC yuGypuakHHHT yunapu Gepuaran.
Kyfnparwhaphn TomuHr: a) AB TOMOH TEHFAaMAaCHHK;

6) C yuyngau AB TomoHra TYwHpuaran GaNaHAAMK TeHTAaMa-
CHHH;

B) A yumpanw BC ToMOWra TYWIMPHATaH MeAHAHA TeHrAAMACH-
HH;

r) «6» pa «o» Sananapra Tonuarad Ganauanavk Gunaw mednana-
HHHI KEeCHIIraH HYKTacHHH;

2) C wykrapaH §ryeun AS8 ToMoHTa napaanen TYFpH  YHIHK
TEHrNAMACHHH; :

@) C wykragaw AB T¥Fpu quIMKKaua Giaran macodanu.

I.1. A(4, —5). B (6,9, C(—4, —1).

1.2. A(1, —3), B (~5, 4), C(—2. 10).

1.3. A(l,8), B (=5, —4), C(—1, =3).

4. A0, 4), B (5, —3), C(—6, —2).

1.5. A(6, —4). B (—8,3), C(—2. —7).

1.6. A(2.3). B (—4, =7), C{2,0).

1.7. A(—4, —8), B (4. 1), C(0, 7).

1.8. A4, —2), B(,0), C(—3,1).

1.9. A4, 1), B (—2 8), C(l, —5).

1.10. A(4, 0), B (1, —3), C(5, 2).

L A7, 10), 8 (1, 3). C(4, —2).

1.12. A(8.6), B (1,3, C(—2, —3).

L18. A1, =3), B (—1,"=3), C(7. ).
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1.14. A (5.9), B (4, —1), C (0, 1).

1.15. A (7.3). B (1. 7). C (=2, 1).

1.16. A {1, 6), B (6,1}, C (=3, =2}.
1.17. A (2. 6), B (6, —6), C (2. —4).
1.18. A {10, 1), B (3, 7), C {—3. 4].
1.19. A (8, 3). B (2, 8), C (—4, 4).

1.20. A (7,7). B (—7.5). C (=3, =3).
1.21. A (3, —3), B (4. 3). C (—6. 1).
1.22. A (6, 2). B (—6, B), C (2, —4).
1.23. A (7.5}, B (—4, 0), C (2. —5).
1.24. A (8, —1), B (2, 6). C (—4, 4).
1.25. A (—5.0), B (2, —~6), C (8, ~3).
1.26. A (1. —4). B (—1, 10), C (—9. 6).
1.27. A (=3, 7). B (—1.3), C (2. ~4).
1.28. A (10. 4), B (—4, 6), C (~1, 3).
1.29. 4 (2. —6), B (3, 1), C (—1, 3).
1.30. A (—5.5), B (4, —7). C (—2. —7).

2. ABCD nupamngamuur yunmapu Gepuwarad. Kyhnmarwnapuww to-
HHT:

a) ABC TeKHCAHK TEHTNaMacHHH;

6) AB KHppa TEHCAAMACHHH;

B} D yuwnaH ¥rypun ABC YKXA NePReHAHKYNAP THFPH UYH3HK
TEHITAMACHHH;

ry € yuwnlan §¥1yBun AB KHppara napaanea TYFPH  YM3IHK
TEHTAMACHHH;

A} D yunpan §¥TyBuu AB wuppara nepneHAHKYJApP TEHHCAHK
TeHITaMaCHHH;

e} AD wuppa 6uaan ABC €k opacnaarn GypuyaK CHHYCHHH;

K) ABC va ABD éxnap opacuidard Gypyak KOCHHYCHHH;

3) D yuynan ABC exkava G¥nraH macahaHh.

21. A(7.35).81(532).C(024),D (7 —21).
22, A(—8 —6 —-3),8(4.2,1),C (0.5 2}, D (0,2 5).
23. A (7.-3,14),8B(—6,0.5).C(1.2.1).D (=2, —1,2).
24. A (55 —6).8(—4, —8,4),C(1.7.—1).D (=40 —2).
25. A (7, -8, —1), B (=3 —6, —2), C (2, —3. =5),

D (5, 4, 14).
26. A (16, —8 —13),8(6,2,5).C(~3,0,3).D(0.2.1).
27. A (7.3, -5),8(1,2,3),C(~1.2,1),D (2. —1, 2).
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28. A (8,3, 2,B (4, —2,20,C 3.1, -1, D(211)
29. A (8. —4, —5). B (7.3. 6, C(—-21.4.D(,32).

2.00. A (6, —7. —3), B (1.2,3). C (1,3, 2), D (2 1. ). *
241 A (—12,7, —1), B (0. —2. —5), C (—4. 5, 1),

D (=7 4. —3)
202, A (=5, —6.1).B(—2.1,2),C (0. —1,4). D (~3.2, —1).
203, A (—1,0. —7).B (4 —5.3),C (=21, —~9).D (I. —1, —3).
204, A (2.4, —2), B (~1.1,2). C (3.0, —2), D (I, —1. 1).
2054 (4. —1,2), B (—1.1,0),C (2. —1, 1}, D (0, 2, 1).
2.16. 4 (16, =9, —5), B (1, —2,2),C (—1.2, 1}, D (2.0, 1).
217. A (=9, —2.3).B (6. —1, —2),C(1,0,1),D (—3,2. ).
2.18. A (—10, 7, —6), B (3. 0. —6), C (—5. 3, —2).

D (—1, 10, 3).
219. A (5,3, —2),B(—1.0,3),C (—4, =2, —1), D (4, 2. —1).
2.20. A (—54,—3),B(5. —1.2).C(2. 1, —4).D (1, —3.0).
2.21. A (0,3, 4), B (1,0,3), C (2. —1,4), D (0. 3. 1).
2.22. A (—16, 20, —21), B (—4, |, 3), C (2. 3, 0),

D(—1, —1 —2)
223. A (2. —1, 1), B (3.7. —2),C (3,6, —3). D (—7.5, 1),
2.24. A (8, —10,2). B (—3.3  —1).C (0, —6,5), D (—3, —4,2).
225. A (7.2 —3), B (4. 1.1).C(21,2.D (2 —1.1).
2.26. A (5, —4,5), B (1,0, —1), C (1.2, 2), D (6,3, 1).
2.27. A (8,1, —12), B (8.5, —10), C (0, —3,2), D (6,2. —4).
228, A (8.1,10).B(—1, =2 —5),C (=2 —1.7).D (4.2.7).
2.29. A (8.1, —3), B (2. —3, —=7),C (—2.5,3), D (4,1, 2).
230. A (—7, —8. 10), B (=3, 6,3). C (—3.0, —6),

D

{2, —5 —1).

3. TYrpH YHIHKHHHI KAHOHHK TEHTAZMANAPHHH EIHHT:

wf

3.5. [
a.7. {

x43y4z—1=0,

5xr+43y+2z—4=0,

Sx+43y422—4=0,

24 Iy —224-6=0, 32 {x—3y+z+3=0,
= l2x—3y—2246=0.

= —dy — =0,
3.3, l3x+4y+3z+l—0, 34, [2x 4y—2z24+4
6x—5y+43z4+8=0,

6x 45y —4z44=0.

x=3y+242=0, 6 x45y—z+411=0,
T {8x=5y—3z—1=0.

x+3y+422414=0, ° .8 x—y+2:—1=0,
T x4 y+z4+11=0.



{x+5y-|-2z—-5==0. 3.10 {x+y—-2z—2=0.
T (2x—Sy+2+6=0,

b
)

{2:-—5y-—z+5==0. [

" |x+5y—22+3=0,

3.1, 6x—Ty—z—2=0, 314, l?x—y—3z—2=0,
x+7y—z+48=0,

.18 x+7y—4z—5=0. .. lzx y+24+6=0

T ek — Ty 22 4+8=0, Ixt+y+22—4=0

317, {x—y+z—2=0. 316, [4x+y+z+2 =0,
6x4+y—42z4+8=0, x—y—3z+4=0.
x—2y—z+4=0, 2x—y—32—8=0,

.19, 3.20.

3 [Gx+2y+32+4=0, 2x—5y+2z—4=0.

—y—2z—2=0,
x+3y+22—6=10,

3.21. [
9.93. [5x+y 3z24+4=0, 3.24. {x—y+22+2=0.

3.22. ["2y+z+4=0'

2x+2y+2z—4=0.

5x—3y—z4B=0, x—3y—z44=0.

2x—4y+3244=0,
X+4y+4z—6=0

a7 [X¥HBY+224+11=0, o0 {21—4y+32+4=0.
Ix—y—2:+7=0, x+4y+2—6=0.

+ty—z—6=0, 3.30 [3x—y+2z—4=0,
2x—3y+z—8=0, " 2¢+3y—2246=0.

Ir+4y—2241=0,
x—d4y—2243=0,

3.25. 3.26. [

3.29. [

4. Bepuaran THFPH YHIHK OHAGH TEKMCAMKHHHT KeCHWHW HYKTa-
CHHH TOMHHI:

41 £ 2208 9y 2:425m0
a2 9B 20l e 7y—3:_21=0.

—1 —2 —3
4.3. ‘2 =!'_3=‘l , Sx—2y—z—13=0,

-1}



44, 19—l _2=0 e y43246=0,

—2 4 3
4.5. ‘;'5 = *']‘3.—.- ‘;' . 5x—2%+3z—3=0.
40, Zl_y bl 5x—2y+32—3=0.
47, a3 gepoy452=0.
48. IO ¥22_i) Gr—y—d2—3=0,
49, olatdd 28 5 7y—3z411=0.
400, X3 _¥d o223 0 i Ty r4ti=0,
4.11. ‘;;5 = y:: = "'a'l Ix—2y—2—-6=0.
4.12. ‘jl‘ = 5’;’ - ’_‘2"’ . Ax—5y+422+24=0.
403 P39l 223 4y 32— 16=0.
4.14. ‘;3 BL}E-T‘, " 3x+4y—5z+420=0.
415, 2o ot g 5y 42,280,
4.18. -"—;i=;*1-;—‘-=i_‘—f’-, dx+y—T72—19=0.
417, i}i-_—’T‘f-_--’-g?-, 6x—3y+2z—36=0.
a1 A2 =2 243 gy 452430,
419, T3yl 242 y_py—242=0
4.20. ’_—l' - *'j:' - ’T' , 4x+42y—3z+48==0.
an 2ol il y—y—azt =0

4.22. 43 y—2 z+2

% 3 T Sx43y—2247=0.



423 4yl _ 242 3x—y+2z423=0.

404 A _y—2_ -1 4x—2p+2—19=0.

I /] 2
428 SR =d 22 3y 2y42—8=0.
426 2ol B3l gy 9y z 150
4.27. ’;2 = “":'4 = z:ll . Tx+3y+2z—25=0.
428 Z3_¢ 2ol dx—y+22=0.
420 IR #SA IS8 5y 324100,
430, TR w2 _2Hl 4 3y—5z—21=0.

9 §. Jaaunc, runcpbona sa napabasanunr
NANOHHN TEHTAGMANADN

l.ﬂ.l.e"wm:_’ nel TekwcaHkaarH wyHaafl umyxranap tinnamura
afTHAAAHKE,  6Y HyKTanapHHHr xap Oupwian Wy TeKHCAHKHHUT
¢goxycaap 1e6 aTanypdH HKKH HyKracHrawa OG¥aran macodanap
AHUFHHIOHCH ¥3rapMac MHKIZOPRHP.

Goxycaapi Ox ¥xaa KoopannaTanap GOWNHra HACHATEH CHMMETPHK
€TyBuN  anHncHMHr  (10- wakn) KaHOWHK TenraamacH ymly Kypu-
HHWra 3ra:

yz
=1, b,
a’ az
Bynna a Ba b 3MJAHNCHHHT K3TTa Ba KHYHN APHM uapu Y3YHAHKNGDH.
Doxycnap opacwiard macohawm 2c geca, ¢ = mynocabat
FPHHAH. SATHOCHHHT 3KCUEHTPHCHTETH Ael
. el

ra aRTHAADN.

3aauncumnr M(x, y) HyKTacHaaH gokycaapHrava Syaram macodra-
Aap (ry Ba ro Gunan OearnnaMann) yHHHr dpoxasa paduycaapu
Jefinnann.

Teurnamanapu

r=g2= :l:% a>b,
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s
&,
2 ¥4 ) L& o
! ' F o d,
8, {M} Mix:g) ¥ H{l."}
4,
5 ]
A, M P Ao A,{'ﬂ-“ [] Afa:0) X
Fica) @ ﬁr‘r'.-w_h "’
£ (B
, S
glto: 4 3,047
b,
10- wakh Il waka

Aan  HOopaT HKKATA TYFPH UYHIHK 3SAMHNCHHHT  dupexrpicasapu
Aefinnann Ba yaap ywby xoccara sra:
N 2

T ==t

4, 4
Arap a<Cb 6¥aca, y Xxonaa saannchnur pokycaapn Oy frna éraau

(11 waxn), 26 yHuHr xarTa FKH, IHCUCHTPHCHTETH 3Ca e=7:- 8¢na-

an, GyHra c’=5%—a’. JlupeTpucanapH TeHrAaManaph:

Arapa=¢b Gynca JIHNC PagvYCH @, MaPHa3H KoopaxnHaTadap Gownaa
6yaran x* 4 y° =g’ afinanagaH wGopat 6§nam.

1.9.2, {Funegtimg./neﬁ TEKHCAHKDATH WYHAaR HYKTanap TYINaMur:
aRTHAAIHKH, Oy HYKTanapHHHT xap OHDHAZH WY TEKHCIHKHHH®
dorycaap feb aTaAyPyH HKKe HyKTacHrava Oyaran macoganap
alHpManapHHHHT a6CaMOT KHHMaATIapy ¥3rapmac MHEAOPAWP.

©oxycnapn Ox ¥xla koopiuHaTanap Goluura HHCGATAH CHMMETPHK
XoNga eTYBYH rHNepSaNaHHHr KAHOHHK TeHrAaMacu

Z_ 7

P
kKipuunwra sra. Bynra a — runepGataHHnr NaKHKH APHM  YKH
YIYHAHTH; b — MaBXyM APHN ¥ru Y3YHANTH. Arap doxycnap opacHaard
macofann 2¢ necak, b =c* —a’ 6yaann.
TunepBona sxcyenrpucureru el
2
A,

<
g — =
a

ra alTHaaam. *



Tunepbaranunr droxar paduyciapu ned, ynnar M(x, y) HyHTacHIaN
dokycaapnraua Gynran macopanapura (r) Ba rz GHaaH GearHnawaim)
aATHAAAN.

TunepbanaHuur dupexrpucasapu e, TEHrAAMaNapH

a a

¥=x=ET

aaH ubopat Oyarad Ba KyHndarH Xoccanapra 3ra HMKKMTa Tyrpe
YHIHKK2 aATHANALH:

f 2

— = — =g,

d; 4 =

Tunepfana TeNFAaMaaapH = + %x JaH HGOPaT HKKHTA ackmn-

ToTara sra.
Arap a=»~ G6¥aca, runepbana renz roMonAu zunepbosa nefnnagn
B3 YHHHT TEHTNAMACH

2 —yt=al
HYPHHHLUONM  QAa0H, ACHMNTOTANapPH TEHIJAMAcH 3Ca Y= 4 X RaH
w6upat 6¥naam.

Arap rHnepGonanndr achMnToranapy Oy FKoa KoopaAdHaTafap
Golnra HHCGATAH CHMMETPHX 81¢a, ¥ XOAAa YHHHI TEHT/aMacH

KYpaHHITHY  anann. [CunepGOAaHRHT IKCUEHTPHCHTRTH e=%. AH-

’
PEKTPHCANAPH Y= 4 %- + —bc— , ACHMATOTaNapH y= 4 %x G6¥naln.

9‘4[
g /H(A’;S')

I
F(3:0) o

-2

. 12- wawa 13- waxa



L £_ ¢

r
? bz=l Ba ‘-'*i-—-?:'-l rnnepﬁuna-
a

nap  xfwma  zunepbosasap  Nefinnagu Ny
(12 waKa). ¢
3. Poxyc ne6 ataaysuu Gepuaran Hyw-
Tanan  Ba  dupexrpuca 1efi arpaysup  fe-
PHITAH  TYFPH  4H3HKIAH TeHT  Y3IOKAHKIa g
ETYBYH  TEKMCARKAAFH HyKTadap Tynaamy F{{w) *
ab Aefinnaay.
YK KoopauraTanap Golkna  ETYBuH,
cuMmeTpuR Ykn Ox ¥Kaaw uGopar 6jaran
napaGanaHHHT KAHOHHK TEHrAaMacH

7%

-

\

ol

14- waka

¥ =2px

kK¥punnira sra (13- wakn). Byunz p>0 (napalaona napaMerpu) —
dokyczan aupextpHcaraya 6yaran macota. [dupexTpHcaHHRr TeHraa-

Mach x== -—-g— K¥pHRHWCa ara,

Arap r — napaGanaHidHr M(x, y) Hykracudad napabona QokycHraya
Oyaran Mmacoda, d — wy M(x, y) HyKTadau gHpekTpucara4a Gyaran
macodacH 6¥nca, y XQIZa yHHHT 3KCUSHTPHCHTETH

r
===

d

Y4n koopannatanap Gournaa, cHMMeTpHA ¥RH Oy Gyarad napaGona-
HHHI KAHOMHK TenrnamacH ywly k¥punnwra sra (14- wakn):

E=2py (p>0).
YRUNT OHpeKTPHCACH TEHrlaMacH 3Cal y= —‘;A

Mucon dokycaapu opacunarn macoda 10 ra Ba mMaBxyMm fpuMm
YKH 3 ra Teur 6yaran runepBonaHHHI KAHOHHK TEHTAAMACHKH TY3IHHT.
Ewnw. Macasanwudr waprara kypa d=3 8a 2c=10, Oynaan

c=5Ba a= \Jc’—b? = /25— 9=4 Keau6 uwkaan. [emak, Hatana-
&Tran KaHOMHH TeHTNaMa
s
6

- ¥ -

v
9
KYpHHAWAZ G¥Aaan.
1.9.4. Ywby
{(x—xg) + (44— 4o =a’,

(x—x)? (y—g)?

2, + »? =1
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(x—xg)? W—yp)? |
7 2

a
(y—yo) *=2p(x—1xp).
{(x—x0)* =2p (y— yo)

TeHrnamManap Moc pasuwiga Mapkaanapu C(xo, o) HyKTala thau
afinana, 3wMne, rumepboaa Ba yun C(xe, yo) HyKTana éETyBYH
napaSonanapHi AHHKNAAAH.

9- dapcxona TORWUPUFY

. 9x° 4 254" =295 3aaunc Gepuaran. YHHHI ADHM FKAAPHHH,
GoXycIapH  KOOPAMHATAMAPHHH, IKCUEHTPHCHTETH, AHPEKTpHCANapH
TeHr1aMANAPHHE TOMHHT Ba LAKAHHH YH3IHHT.

K:a=>5 b=3; F1(4, 0); F2({—4, 0); e=08; x=+ —24-5-

2. 16x'— Yy’ =144 runepbona GepuaraH. YHHHT APHM  FKHHH,
$OoKyCAapH HOOPIHHATANAPHHH, IKCLEHTPHCHTETHHH, AHPEKTPHCACH Ba
ACHMNTOTANApH TeHrAAMacHHW Tonuur. lakanun auanwr. XK. a=3,
b=1, Fi(5. 0) Ba Fa(—5. 0); o= x=k 3, Y=t 3%

3. y'=6x napaGona GepuaraH. YWHHT p NADAMETPHHH, AHPEKTPH-
CacH TeHraMacHHH TOMHHT BA WAKAHHK SHAHHE.

R 3 0Y x=_23

K: p=3, F(3:0): x=—1.

4. dokycnapH abcudcca ¥KUAA ETybUW-Ba KYAHIArd WapThapHu
KAHOATIaHTHPYBYH 3JHNCHHHT KAHOHHK TEHTAAMACHHH TYIMEC:

a) yHHHr KHYnK FkH 24 ra, dokycnap opacniary macopa 10 ra
TeHr;
6) AWPeRTpHCaNapH opacHlarH Macoda I2 ra, IKCUCHTPHCHTETH
0.5 ra Tewr.
5. 3nauncunnr ¢okycnapn opinnatantap YKuia &Tub,
a) YHHMC HHYHK YKH 16 ra, sucueHTpuchHTeTw 3ca 0,6 ra Tewr;
6) Yuudr Poxycaaps opacHlard Macoda § ra Ba gMpeKTpHCaNapH

2
opacHiary macoda |6? ra TeHr 6¥aca, YHHHr KaHOHHK TEHTAAMACH-

HH TY3IHHr.
6. TunepGonaunnr orycaap abcuuccanap ykuaa e,
a) YHHHT dokycnapn opacHAarn Macoda 6 ra 8a SKCUEHTPHCH-
rent 1,5 ra Tenr:
6) YHMHT XaKHKHA APHM ¥XH 5 ra TeHr, y4JapH 3Ca MapKaln
6unan dokycH opacHiark Macopai TEHT HKKHIa 6F/1ca, YHHHT KaHOHHK
TEHTAAMACHHH TY3IHHT,

7. I'nnepGonannnr dokycnapn Oy yxuaa Etué,
2} ACHMNTOTAJapH TEHTAaManaph y-=:|:l—52x BA YWTapH opa-

cnparn macoda 48 ra Tenr; )
6) douycrapu opacunarn Macopa 10 ra, IKCUEHTPHCHTETH
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5
3 fa Tewr 67nca, yHHHI KaHOHMK TeHrNaMacHHH TY3HHT.

8. MNapaGonanunr XanoMuK Temraamacuum TY3HHI:
a) napaSananuiT donyed F(0, 4); 6) napabara Or Ik -
6atan cWiMMeTpuk Ba A(9, 6) HyKranaw yTaam. P ¥ Juka wue
9. Ynanknap TeHrIamanapHHu COLIANAWTHPHHT, YAAPHHNT TYPH-
HH AHWKIAHF, NAPaMETPAAPHHN TONHHT B3 LIANAHHN YHIHNT:

a) x4y —4x46y+4=0

6) 25+ 542+ 8x—10y—17=0;
B} x°—6y—12x+36y —48=0;
) x’—8x+2y+18=0;

1) ¥ —4x44y+ 16=0.

9 mycraxua uw

l. ¥+ 44°=4 snaunc QokycaapHaaH FTyeud Ba MapKadw -
JAHNCHHHT IOKOPH YuHNa G¥AraH afinaHa TeHrNaMacHHH TYIHHT.

X P4 (g—1)1=4. ~
2. a) Karra yku 6 ra venr, pokycH aca F( /5, 0) uyxrana 6jarau
3NAMNC; _
G) MaBxXyM YKH 4 ra TeHr ea QoxycH F(— /13,0)  nyKkraaa
G6ynran runepSona;
B) AHPeKTpHcacH y= —3 G6Faran napaGoNaHHHT KaHOHHK TeHr-
NAaMAaCHHH TY3HHT.
H: a) é+%=l; 6) %—%2—-]; B) x’=l2y.
3. Xap 6np wuykvacuman A(3, 2) uykrarava O¥arad wmacod:
B(—1, 0) Hyxrara4a Gyaran macodpanan 3 mapra opTHK OGjaraw
YHIHK TEHFABMACHHH TY3HHT.

XK (x4 Y+ (+1) =16

10- §. Huunnun TapTalan cHpTAapHNHT
KAHOHHK TEHTAAMANAPH

1.10.1. Huxnnun TaptaOAH cHpTaap:

282 ;
= + T =|— y4 ¥KAH 3anMNcoHA;
5 ?_?_—]— Gup naananu runepbonona;



P
— = — | — HHKH NANRAAH THNEPGONOHD;
a2ty a P
L 6 ¢ {p ma AAPHUNT
2—+2—q'—3.||.rmn1'm( napaGonoHa P q P
Hwopanrapi GHp xua}:
2
;—p—%—* ranepbonuk  napaSanous (p Ba ¢  AApHHHT
HIIOpanapH GHp XHA);
+ s ——z;—O— KOHYC;
’:; | — 3AAMATHX UHAHHAD,
:; —%— — rHnepSonnK UHAHKAP;

af—-2px — napaloIHK LHARKAP.

AHnaHHW cHpTAapH AacTNalKH TYPTTa HKKHHYH TaPTHGAH CHPTHNHT
XycvCHR Xonuaup:

Eak Y N .

) + 3 =1 — alNaHHIL 3AAHNCONAN;
‘E;y’—-—g——- | — Gup nannann afnaHHw rinepGononax;
12:;,,3 :.j== — | — HKKH Naarand afnaHHW rHNepOQACHAN;

&+ y?=2pz — aiinanHw napaboTonan.

10- dapcrona Tonwupuru

|. Bepuaran Tenrnamanap GHASH 3EMKNAHYBUH CHPTASPHHHC
Ltta KAHHH- YHIHHT.

a) X'+ +22=2;

6) 2x° L9y — 227 =136;

B) 4x° ¢ —82'= —16;

r) 2y=4x’+2%

) X442 =4;

e} ¢ —42=0.

2. CHPT TYPHHH GHHKJSHT Ba YHHHI WIAKTHHN YHIWHT:
a) A4y — 2 —24x— 4y 422 435=0;

6) 4y —F 2=+ 2:4+2=0;

B} 4y —6x 4 6y—4z418=0;
r) P4yt —2'—2y+22=0.
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10- mycranua ue

KyAuzarn cuptaap GHA&H 4erapafaHrad KHCMAZPHHHT WaXAHHH
YHIHHT: .

. z2mi’4+ 4, ¥+ y'=4 pa 2=0;
2. 2=, ¥+ 45=9 pa z2=0;
3 Ff=4—ysa Pty =4y

4- HO30paT UMl

1. Yu3nx TEHrNaMaCHHH KAHOHHK KYPHHHLITA KEATHPHHC BAa YNHNT
WAKNHHE NUIHHT!

1.1. a) 42+ 20— 16x+4y+10=0;
6) 50 —6y° +30x+ 12y +9=0;
8) X4 10x—4y+33=0.

1.2, a) 3x° 454 +6x— 20y +8=<0;
6) 4 -y + 160+ 12=<0;
8) ¢’ +3x+ 10y + 46=0.

1.3, a) X’ +2¢" 4+ 6x—4y+9=0;
6) *—d4y'—2x+ 16y —19=0.
B) X—d4x+2y—2=0.

1.4 a) 44y +16g+12=0;
6) 20 — 3y —12x— 18y —15=0;
8) y’ 482+ 10y+9=0.

1.5. a) 6°+54 —10y—25=0;
6) 5x°—6y° —5x—25=0;
8) £ +8x—9y—29=0.

1.8. a) 55°464°—10x—25=0;
8) 6x°—5y¢°+ 10y—35=0;
8) y'— 16x—6y+25=0.

1.7, a) 20439 = 1204 18y 4-39=0;
6) ’—4y°—16y—20=0;
8) x'4+8x—2y+14=0.

1.8. a) x"44y"—2x—16y+13=0;
6) =24 6x+4y+5=0;
B) Y +r—4y+2=0,
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1.9.

1.10.

112,

113

[.14.

115,

1.16.

117,

1.18.

1.19.

%.20.

42+ 4+ 16x - 12=0;
3x? — 5¢% + 6x 4 20y — 32=0;
£’ 4 6x 45y —~6=0,

5x° 4 64°+ 30x — 12y 4- 21 ="
42— 24" —Br— 4y 6=0;
¢ — 24 6y+ 17=0.

167 4-95° + 965 — 18y +9=0;
1647 —9y* ~ 160x — 36y + 220 =0;
¥ —4x+5y+14=0.

4%+ 547 — 2454 70y + 181 =0,
4x° — 1647 — 720~ 64y + 196=0;
¥ —~6x+2y— 11 =0
324247 —6x— 12y + 15=0;
4% -9y — 16x —~ 18y —29=0;

£ —8x—3y+19=0.

26+ 3 — x4 6y —7=0;

20 — ¥ +4x 4y — 10=0;

y' — x4 6y+4=0.

47 43y —8x+4 12y —32=0;
4x* — 254" — 24x— 100y — 164 =D,
¥’ ~6x+4 5y ~6=0.

6x’ 455"+ 12x~ 20y — 4 =0;
25x% — 9y? — 100x — 36y ~ 161 =0;
¥ —3x—29+7=0.

5x% + 3y* + 20x 4 24y +-53=0;
52 —84° + 305 4 16y —3=0;
X—Ty+ 1244 50=0

344y — 1 2x— 16y 4+ 16 =0;
8x* — 9y’ — 65 + 36y~ 100=0;
¥ —4x+4y+48=0.

48 4540 + 240 4 10y + 21 = 0;
9x? —5y° — 36x — 0y - 54 =0,
x’-3y-—14x+31=0.

164" +9¢° —64x — 18y ~71 =0;
9 — 44" 4 18r 4 24y —63=0;
& +2x—6y+11=0.
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L21.

1.22.

1.23.

1.24,

1.25.

1.26.

1.27.

1.28.

1.29. .

1.30.

Ox? 4 45" + 18x — 24y +9=0;
1647 -9y — 64x 4 18y —62=0;
£+ 4y+10x—3=0.
9x? — 5y — 18x+ 30y + 36 =0;
47— 54 +24x — 10y + 11 =0;
4 +3x+10y+28=0.

Bx*+9y° — 16x — 36y —28=0;
I — 4y — 12+ 16y — 16=0;
P 4dy—Ax4+24=0.

5x° 4 8y* + 30x — 16y + 13=0;
627 — 5y* + 12x 420y — 44 =0;
§ +5x+8y+1=0.

25x% + 9y* — 100x + 36y — B9 =0;
5% =3y +20x — 24y — 43 =0;

¥ —4y+2x+9=0.

4x2+9y2— 24x 436y +36=0;
16x% — 25¢° — 32x+ 100y — 484 =0;
v +6x—8y+22=0

5x° +6¢° 4+ 20x— 12y — 4 =0;
9x? — 1647 — 54x — 32y — 79=0;
£ —4y—6x+1=0.

L4y —dx—8y+4=0,
8x°— 54 —32x 4 10y —13=0;
¢ —3x+ 10y +16=0.

9x* 4 1647 —54x +32y — 47 =0;
58 — 64" +20x+ 12y — 16=0;
43+ 10x 4 19=0.

16x? 4+ 254° —32x — 100y — 284 =0;
4" —9y* —36x — 6y —36=0;

& +5x+6y—1=0,

2. CHPT TYPHHH aHRKAANT:

42+ 42 =4 22, P+4t=4
2 — 42 =4 24, 4 —52=20.
9’ —2y+4+2°=18. 26, y—~4x=0
404227 —y=0  28. 4x+455=0.

2.1.
23
2.5.
2.7.
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29, 37 —22243x=0. 2.10, 64°—2=0.
211, 6442 +322=18. 212 X4 4z=0.
213, 4+ —32°=12. 2.14. 522 —x=0.
2.15. 5 — ¢y’ — P =5. 2.18. 22° 4 5y=0.
2.17. 38 4+ 4*—22=0. 2.18. 4x*43z2'=12.
2.19. 28+ 238" =0. 2.20. 24° 4 52°=10.
2.21, 9%+ 38 452 =45. 222 37 —4y =12
2.23. 6x* —3y°+ 2 =6. 2.24. 2’ — 4y’ =4
2.25. 4x'—9y' —227=18. 2.26. 3y’ —x’=3.
2.27. 3y°+52°— 15x=0. 2.28, 4¢° —577=20.
2.29. 427 —3x7— 12y=0.  2.30. 327 —4x*=2.

4- namynasuli xucob TonwUpUKAGDY

I. Kyitnnarunap masays:

A, B — >rpH un3nKNa éTyBUYH HyKTajap;

F — ¢okyc;

a — KaTtra ApuM FK (EKH XamHKHA ApHM ¥K);

b — KHUYHK (€KH MaBXyM) ApHM ¥K;

£ — IKCUEHTPHCHTET,;

Y= 1 kx — THilepbana acCHMNTOTaNAPH TEHIIAaManaph;

D) — 3rpH YH3NK OHPEKTPHCACH;

2¢ — doryc macogacu.

a) saauncuauwr; 0) runepﬁmaunur; B) napaboNaHMHT KAaHOHHK
TEHTNAMACHHH TY3HHF:

1.1. a) a=9, e——\-“—? 6) b=7; F(— \/130 0); 8) cHMMeTPHA TKH
Oy, A(—4, 32).

1.2. b=3, F(— /55, 0); 6) a=8. e=>; 8) D:x=3.

13.4(5. ST B(—4, 28y 6 e=l, =32,
B) Diy=—4.

14. 8) e= 3. A (=4, 3): 6) A(=5,3) sa B(Z, —4)i 8) cum-
MeTpua Ykw Ox, A(—6, 10).

15. 2) 2a=18, e=L" 6) k=3 o= yB5; 8) D:y=5.

1.8. a) b=5, e..2—“'6 6) k=1: 2a=14, 8) D:x=—3.

1.7. a) a=6, e—~L 6) b=I1, F(— \/]7 0); 8) CHMMETpPHH FKH

Oy, A(—4, —10).
1.8. a) b=4, F(—3, 0): 6) a=3, e—ﬂ, 8) D: x=8.
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1.9. 2) A (—3y5, 4) pa B(6, —2V5): 6) k=, ,_.J@;

8) Dig= —16.

110, 3) o= Y2 4(—4, 283); 6) A (s, LAWY JELILA

5)‘
B) cumMMmeTpuA ¥kw Ox, A(—3, 6).
1.1). a} 2a=12, e=ls—' 6) k=i 2c=4+/10; 8) D:y=8.
1.12. 3) b=2, ,_,_\;5"_ 6) k--— 2a=18; 8) D:x= —5.

1.13. a) =9, e= ﬁ 6) b=4, F(—4\/_ 0): 8) cHMMeTpHA
¥k Oy, A(—21, 4). _

1I4. a) bm2, F(—2v15,0); 6) a=5, e= Y2 . 5) Dix=3.

115, 2) A(—3, $yT0) 8a B( 5. —2): 6) k= =L

B] D:y= -—g

8
1.18. a) e=—— a6 -8y 6 422 4 w B

s\f“o

|O

); B) cHMmeTpHA ¥uu Ox, A(—23, 8).

1.17. a) 2a=16, e— ‘” L 8) k=3, 2c=2v73 0) Diy=6.

5

1.18. a) b==2, u-"“'s 6) k=3. 2a=12; 8} Dix=—2>

5"
1.18. a) a.-.—.tl,z-—ji; 8) b=3, F(—-\/ﬁ. 0); B) CHMMETPHH

v Oy, A(—3, --4).
1.20. ) b=, F(V35 0): 6) a=9, e=YE. 8) Dir=s.

1.20. 2) a(4, --—J/—) 83 B(— JL 3): 6) k=2, z-_—.—L
8) Diy=—6.

122 ) em Y13 A3, 7). 6) AB. —ID) sa B0, 4);
8) Diy=—8.

1.23. a; 2a==6, ,;._\éi; 6) k--;—. 2c=2/41; B) cHumerpun Fru
Ox, A(—2, 6).

1.24. a) b=5, e=

1.25. a)a=8, e=-"— \!_5 6)b-5,F{-—-\/_,0).n) cuunerpnnilm Oy,

A(—2, 6).
7—8665 a7

2\,'“

. 6) k=-—- 2a=18; ») D:x= —5.



1.26. 2) b=2, F(—4+2 0); 6) =6, e= "’313: 8) D:x=9.

1.27. a) A{6, —/5) sa B(—35 2); 6) k=
) Diy=—3. . — _

128, a) e=Y2 (=6, — )i &) Act0, L5y, (8212, ~2);
B) D:y=9. _

1.29. a) 2a=10, e= \J_si"l_; 6) k=Tl. 2c=4+/17; B) cHMMETDHA
jku Ox, A(3, —5). )

130 2) b=1. e=2Y%, 6) k=13, 20=14; 8) Dx=—23.

1

C . __ V5,
28T 73

2, Xap 6up N HyKktach KyHHOZarW MWAPTAAPHH KAHOATAGHTHpa-
OHTAH MA3HKNAPHHHT TEHFAAMACHHH TY3HHF:

2.1. N wyxkra A(0, —4) nyxrafan Ba y+2=0 TYFpH YHIHKAGH
6up XWA yaownatwran.
2.2. N wuywranan A(—1, 3) ea B(7.3) Hykraaaprawa Gyaram

Macodaltap HHFHHAWNCH Y3rapMac MHKAoOP, Xamaa C(6, —“’51] HYKTa W3-

NAHAETraH YHINKKA TETHLLIH.

23. N nyktanan A(8, 0) Hykraraua G6yaran wacoda yuaax
x—2=0 TYFpH YH3HKKa4a G¥yarad MacodralaH HNKH MapTa Kartra.

24. N uyxranad KoopamHatanap Sownrada sa A(0, —4) Hykra-
raya 6%aran macodanap keaapatnapu fAHFuHaHCH 16 ra Tenr.

25. N uykra A{—4, 3) ea B(l, —2) nyxranapaaH GHp XHA
YIOKAAWraH,

28. N nHykta A(0, 2) Hykrara B(0, 6) HyKrara «aparaHaa
HWHHH Mapra AKHH TYpalH.

2.7. N Hykrta x+46=0 TYFpPH YH3HK Ba KoopAHHATanap GoWHASIH
GHp XHA y3oKAalraH.

28. N dywxraman A(0, 4) uHykrarawa 6%¥ara Macoda yHaaH
y—36=0 TVFpn YHIAKKaua 6§aran macoalaH y4 MapTa KHYHK.

2.9. N wuyxkragam A(0, — ) sykrsraua Ojaradn Macoda yHAaH
¥ +9=0 T¥rpu unankkaua 6yaraH macoalaH yu MaApTa OPTHK.

2.10. N nykra opaunaTanap YkuAau Ba A(2, 0) nykraaan Gup XA
Y30KA2WraH.

2.011. ¥ uyxkra A(5, —1} Ba B(0, 4) nywrasapaau Oup Xun
yIoKnaliraH.

2.12. N nyutanaw A(0Q, |} nykrarava 6yarad macoda yunan 8(0, 4)
HyKTaraya 6yaran macodpalad HKKH MapTa KHYHK.

2.13. N uyktanan Koopauwnaranap Goiuurawa ea A(5, 0) HykTara-
ua 6yaran macopanap Hucbatu 2:1 ra rewr. '

2.14. N wykranan A(—|, 1) uykraraua Gjaran macopa yHaau
x+4=0 TYFpu Yu3HKKaua 6§Aran MacodaiaH WKKH MapTa KHMHK.
2.16. N wnyKktamaw x-—1=0 TyFpu uwndankKaua 6yaran Macoda

yHoad A(4, |) HyKTarava 6§aran macodafal HKKH MapTa KHYHK.
9



2.18. ¥ Hyxranaw A(2, 0) wywrarava Ba 5x+-8=0 Tyrpm
YH3IHKKAva Ofnran macodanap wucGatu 5:4 ra Tewr.

2.17. N wuykta «oopawwartasap GowMzan Ba x-44=0 Tyrpu
YH3IHKDAH OHP XWA y3aoHJatUraM. :

2.18. N wykramam A(—8, 1) uykrarava Gjaram Macoba yHaaH
£+ 2=0 Tirpy uHaHKKa4a G¥arauw mzcodanaw HKKM MapTa KaTTa.

2.19. ¥ nykta A(2, 2) HykTanan Ba aGcuHccanap YKHIaH Gup Xun
y3IoKAaLlraH.

2.20. ¥ nyxradad A(3, 0) Hykraragda G6faraw wmacodpa YyHAaH
opamHaTtanap ykmraua 6faran macopalaH HKKH Mapra Natra.

2.21. ¥ uykrasan woopAnHataaap Gotiurava 8a 3x+416=0 T¥Fpu
Yn3HKKada G¥ara# macodaaap HHcGaTh 3:5 ra renr.

222, N dyxkrasas A(!, 0) wykrarada G6jyaram Mmacoda yHaaH
B{—2, 0) nykraradva 6yarad MacodanaH HKKH MapTa KHUHNK.

2.23. N Hyxrasad rkoopAHHatanap GowwMrayda ea A((, 5) Hykrara-
ya macoparap HucGate 3:2 ra Tenr.

2.24. N wnykraaaw A(0, |) Hykraraya Oyarad macodba yHAaH
y—4=0 TVFpH uHIHKKA4a GFAraH macodalaH HMHKH MapPTa KHYHK.

2.25. N Hyxkrta A(4, 2) HyKTanau pa opawHatagap ¥KuaaH OHD XHA
YIOKNAINraH.

2.26. N uyxkrajan A{4, 0) wuykraraya 6§aran wmacodpa yHAaM
x— | =0 TYEpPH YH3KHKKavya 6¥araw macopalaH HKKH MapTa Kaira.

2.27. N uyxrafan A(l, 4) dyxraraya G6yaran Macoda yHAaH
x+7=0 yHauKkkaua 6¥araH macodpanal yu Mapra katra.

2.28. N Hykrarad A(4, 0) Ba 8B(—2, 2) HyKranapraua G¥arau
Macopanap KBaApaTnapH AHFHHAHCH 28 ra Tewr.

2.29. N HyNtagaH A(—1, 7) Hykraraua 6inraw macoda yHnau
x—B8=0 TirpH unaHkkaya Gfaran macodanan HHKKH MapTa KHUHK.

2.30. N nykragad A(3, —2) pa B(4, 6) nykranapraua macoganap
urcBbath 3:5 ra Tenr.

J. CHpT HOMHHH aHHKJAAHI BA LIAKAHHH YHIHHF:

3.1 a) 4440 +52°—20==0; 6) 9x*+4y°=36.
3.2. a) 5x°454°—6—30=0; 6) Z=4x—3.
33. a) 4¥ -3 +27—24=0; 6) 21’327 =6.
34, a) 524 y*—32=0; 6) F=2y+4.
35 a) P+4t—6y=0; 6) 4*+327=12,
3.6. a) 85—y’ 44274 32=0; 6) 347 4+22°=6.
3.7. a) 6x*4547—102"—30=0:; 6) 5x°—42°=20.
38. a) 27 —247 4522~ 10=0; 6) 42" 43x=12.
3.9. a) 3 +52°—5x=0; 6) #—2y+3=0.
3.10. 2) 55546441522 —30=0; 6) 8x’+54°—40=0.
31t a) 3P 4547 —42=0; 6) Sx%442°=20,

312, a) 98+ 12474 42°—72==0; 6) 4x’ -3 =12
3.18. a) 1022 —9° - 1522—90=0;, 6)y’=22.
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3.04. a) 623 —2 —18=0; 6) 30 —4 =12

3.95. a) A9y’ +2° + 27 =0; 6) x —42°=10.
3.16. a) 4+ —2y=0; , 6) ¥'=x+3.
3.17. a) 28+ 62" =3x; 6) Z=x—4.
3.18. a) 4 —12¢° 437 —24=0; 6) 3x° 42 =30.
3.19. a) 20+ 4y°— 57 =0; 6) 7x*—547=35.
3.20. a) 74247 +62° —42=0; 6) £’ +42°=4.
3.21. a) 2x*—3y’—52°430=0; 6) 32 —2x=6.
3.22. a) ¥'—6y’+27—12=0, 6) 2x? =32 =6,
3.23. a) 322+ —x=0; 6) 3x’+52°=15.
3.24. a) y—4F =37 6) x*—42"=4.
3.25. a) 8x*—y*—22°—32=0; 6) 26’ 432°=6.
3.26. a) 6+ ¢ 4+ 627 —18=0; 6) 28— 6 =12.
3.27. a) 3P+ 1248 +42° —48=0; 6) 24°+32=6.
3.28. ) X —74'—142°—21 = 0; 6) 4¢°+32'=12,
3.29. 2) A+ +922—9=0; 6) 3’ —2x=6.

3.30. a) 4x°+94*+362°=72; 6) 24’ —3x=12.



2-608
MATEMATHK AHAJNHITA KHPHILI

1- §. Snementap dpyncunanap

2.1.1. Arap x muKkaopuuHr Gupop D T¥nsamaad oaMHraH xap Gup
kufimatura Gupop £ TYnAaMAaH OAMHTaH y MEKAOPHHHT GHpRaH-GHp
annK whaAmaty Mmoo KfAwaran Gynca, y aoila g §IrapyBuH MHRIOP
X §arapysuH My KAOPHHAT PyNK4uACU NeAMnaan.

X MHKLOPp PHAH §arapyaun ExH apeyMent, y MHKAOP 3ca SOFAHK
yarapysus Exn ynxyur nefnnagy. PyHEUHANKH GearHiaw yuyH ywdy
éayanapnan GoRAanaHnaaaK:

y=[{x}, y=y(x}. y=0(x)

BA X X

x YarapyBunHHHr f(x) dyRKEUHH WaBbHOra 3ra GFnaanran xuiimatna-
pH TYNAZMH OYHNUANHING aRUKIGMUW coxacu aeAnaaaw ea D(f)
KypuHHLaa Gearuaanzfin. y=={(r) QYHKUHRHHHI r=xo DarH KHitma-
TH, 8yuaa xo €D (f), ynviuanuNr yycycud xudsary NeANAalH Ba yo EXH
flxa) w¥punmuina Searwnananu. Vlynaad kuans,

sa= F{xu) SKH Yl =Yy

DYHHUHARHAT KAOY.1 KRAAAHTaH KHAMATAGPH TINAIMH YHHHI Jazapuuw
coxace AeAHNann sa £(}} OHAaH OearHNanaan.
Oxy TeHHCAMKHHHT y-==f{x) MyHOcalaTHH KaMOATIAHTHPYBYH
M(x, y) nyKTaAapH TENAAMR ¥ = [ (x) QYHKUHRHRHT 2padu2y Aefivnaan,
2.1.2. Arap y=f(x} $pyuximn D(f) coxann E(f) coxara yaapo Gup
KHAMATAR ANKCAAHTHPCA, ¥ XOAAa v HH gy OPKaaH OHP KHAMATAHW
Hponanaw MyMKHN:

c=p(y).

Xocha GYaran PyHauns y-=f(xr) oyHNKunAra Hucbatan ecxapu
Pynsyun pefnnain.
y=f({x) Ba r==q(y) PVRKUMANAD G3apo Tecxapu QYHXUHRNAPAKD.
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x=qly) TeckapH QYHKUHAHH, OAATAA, X Ba K NAPHHHT FPHHIAPHHH
AAMAWTHPKW GHAAH CTaHAAPT KYPHHHUIAA €3uNalAH.
y=o{x}.,

¥3apo Teckapn y=F(x) Ba y=q(x) DyHKUHAAAPHHHT rpadHKAapH
GHPHHYH Ba YYHHYM KOOPAHHATA 4YOPAKNAPHHHHT OHCCEKTPHCAaCHTa
HHCOATAH CHMMETPHK. y=F(x) OYHKUHAHHHT aHHKAAHHW COKACH
y=@({x) TeCKapH (YHKUHAHWHT KHAMATAADH coxacH G¥nann.

u=p{x) PYHKUHAHHHT AHHKAAHHLI coxacH [}, KHAMaTNap COXacH
V Gyacuu, y=f(u} GyHKUHAHHHT aHRKIAHHIW coxacH V G¥auG, Yarapuin
coxacu f G¥AcHN, ¥y xanna y=f(p(x)) auukAanniu coxacH D Ba ¥arapuiu
coxacu | 6§araH MypaxkaG GyHKUHA €xH [ Ba @ GYHKUHANADHHHI
KOMAGIUULACY AEHHIA0H.

u YIrapyeuH opaAuX gaeapyewu ASHWAAANM. y=F(X) KYDHHHWMHAATH
DYHKUHA owKop ynxyur  definnaau. F(x. ¥y =0 &ypuarwaaru
TEHFaMa XaM, YMYMaH aRTrania x Ba y JarapyBuunap OPacHAarH
dyukunonan Goraanuwnn Gepann. By xonza Tanpudra kypa y yara
pyeuwd x HHHT owxopsac $yukumacs G¥naan. Macanan, x’-f-y =4
TEHFAAMA § HH X HHMC OWIKOpPMac PYHKUHACH cH(paTHARa AHHKAARAH.
Auukaannir coxacu D{f) xoopaunatanap SoWnra KHC6aTaH CHMMETPHK
Ofaran f(x) ¢yRKUHR x HHWr Xap KaHaad x€D(f}) KuAMatH ydyH
fl—x)y=f(x) (énn f(—x) = —[{x)) myHnocabar Gamapunca, aypr (éxu
Tox) PYHWKUHA definnain.

Wydr $pynxuna rpadurn opanHaTrap YKHra HHCOaTaH CHMMETPHK,
TOK (yHKUHA TrpadHrH 3¢a xoopauHataap SowwHra HucGatan cHmMer-
PHKAHP.

Arap T>>0 §arapmac con MaBaya: 8yam6, xap 6up xcD(f) ea
{(x4+TYeD(f) aa flx+T)=f(x) resranx Gamapuaca, f(x) PyHKUHA
dasputl gynxyusr DednNaaH.

Afitnaran xoccara sra 6yaran T napHuur sur KHuHEH T, gynxyun-
HuHz dgepu AeRunaan.

2.1.3. Kydunarn ¢ynkunwanap acocud dsementap PynKyuALap
LI TEEY(H

a) y=x" napamank dynKunn, 6ynna a €R; D(f) va E(f) nap a ra
GOFRHK,

6) y=a" x¥pcaTkuuan Ppynkuun, 6ydna a>>08a as<|; D({f) =R sa
E(fl-—(o + o) )

B) y=Iog.x noraputlmuu Pynkunn, 6yuna a>0, as=1; D(f) = (0,
+ o) Ba E(f) =R;

r) rpnrououerpux $yuxuunanap:
y=sinx, D(f)=R sa E(fy=[—1, 1}, To=2x;
y=cosx, D(f)=R 8a E{f)=[—1, 1); To=2n;

y=1gx, D{f) =lr5= S+ nk, k€Z} 8a E(f) =R; To=n;
y=ctgx, D(f) =Ixs~nk, k€Z}va E(f) =R; To=n.
y=secx, D(f) =I,r#:%+nk. k€Z} Ba
E(fy=t—o, —1JU[), +o0): To=2n.
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g=rcosecx, D(f) =|xstnk, K€Z) pa
E(f)y=(—am, —1]y[l, +o0); To=2n.

N) TecKapH TPHFrOHOMETPHK (PYHHUHAAAD:

y=arcsing, D{fy=[—1. ] 8 E()=[-3.5]:
y=arccosx, D(f)=[—1. I] a E()) =[0, n);

y=arctgx, D(f) =R va E(f) = (__%; %)

y=arcctgx, D(f) =R Ba E{f)= (0. n);
y=arcsecx, D{fi=(— oo, —1JY[l, 4 o0) Ba E(f)=[(;‘%)u(%.ﬂ]
y=arccosecx, D{f)=(--00, —IJIJ[l, + ) 83 E{f) = [—%.O)U

n
u.3]
Saementap ¢yHkuHA aeG acocHi  IeMeHTap QyHKUMAAApaaH

YeKTIH COHAArH apHGMETHK aMannap €paaMHia Ty3WAraH Mypaknal
PyHKuHANApra afTHAANMN.

I- dapcxona Tontuupuru

I. KyRupary QyHKUHANGPHHHT ZHHKJAAHHW COXACHHH TOMHHI:
1 . =2
Ny 7
i . . _‘_j .
" ry y= \/25 x? 4 [gsinx .
B) (—2 — VU=V VBHU(B 2); ) [=5. —m) Y (0, =x).
2. Kyfinaary $yHKUHATAPHHHT F3arapHLl COXaCHHH TOMHHT:
a) y=16—x% 6) y=3cosx—1;  B8) y=3"7,
XK: a) [04); 6) [—4, 2], B8) (0; 1],
3. Kydnaary QyHKUHRNAPHWHT XKYyDT €kK TOK QYHHUHA 3KaHHHH
AHHKAANr:
a) y=x'sin 3x; 6) y=x'—x"4x; 8) y=Igcosx.
M a) Tow; 6) ToK Xam 3mac, MydT Xam sMac; B) KYPT.
4. Kyfiupard HpyHKUHRNAPHHHT NABPAADHHH TONHHI:
a} y=sindx; 6) y=Ilgcos2x; 8) y=1g3x+ cosdx.

K a) 2—5"; 6) n, B) n.

5. Mypakka$ (yHKUHRNAPHK AcOCHA 3MeMeHTaD (yHKUHANAPHHHI
KOMTIO3HUWAAAPH Tapauia Hogananr:

6) y=arcsin

a) y=

B) y=

a) y= Varctg-\/a?'; 6) y=|ntgﬁ.

4x
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1- mycranus uu

|. OYHKUHANAPHHHT ZHHKAQHMW COX: |PHHH TOMHNT:

-

a) y=I1g(3""—9); 6) y= ; L ;
v —6s45

B) y=Ig({—x*—4x+5).

X: a) (%.m);ﬁ} (—oo, IJU(S, + @@:8) (—5.1).

2. BepraraH QYHHUHANAPra MOC KeAYBYH TCCKapH QPyMKUHRNEPHH
tonuHr. Bepuarav Ba Tonuaran teckapr Gynwuwa rpadukIapHHu
YHIHHI

a) y=x". arap x<< 0;

6) ! —x, arap x<|,

y= x3—=2, arap x>=1;
[x. arap x< 0;
.}} y =

x% arap x>0;

r) y= \/I—? arap x€[—1, 0];
x, arap x=1,

a) y = {x% arap 1<Sxs 4,
2' arap x>4.

3. Kyitnaard ¢yHKUHARAPHHHT MydT ENH TOKAMFHHH AHNKASHT:

a) y= V=0 + V40 ;
6) y=inT5:

B) y==In (x4 \(I-}-x’] .
r) y=2'427".
X a) mydr: 6) ToK; B) TOK; I} XKyt

2-§ Inementap PYNKUNRAAPHNHE FPaduKaapH

f(x) PyHKuHR rpadHrHHH YHIHWAA Xap XMA ycyanap X¥naaHHNa-
aH: wykranap GyAw4a, rpaduiiap GHnaW amaanap Gawapww, rpa-
dHKNapHH  aaMawTHpHW. f(x) &YRKUHA rpadurraaN  dolnanannb
COlA3d anMaWTHPHWAAP @paamuAa MypaxkkaGpox OQyHNKUWANap rpa-
QHUNAPHNH XOCHA KHAHLI MYMHKHK.

a) y=f{x—a) GyHKUHANHHT rpadnry y==f(x) PYHKUHA rpauri-
AaH, 6y rpadmkHl Ox ¥x 6§dnat a0 pa ¥urra, a<<0 S¥yaranaa aca
yanra a OHpAuK CypHll GHAAH XOCHA KHAHHAAM.

1



6) y=F(x) 4+ b pyHruHa rpapnru y==f(x) PyHxuun rpadurunau, oy
rpaduxnn Oy ¥k 6§fina6 b =>0 1a wokopura, b <0 aa nacrra § Gxpank
cypuir GHAAH XOCHA MMAHMHAAK. .

B) g=flhx) (B0, R5E 1) dyuKUHANKLT rpadrrd ymf(x) GyHKUHA
rpadHruaal, YWHHI HYXTaNapH OPIWNATBAAPHHH caKknarad Xonla

k] <1 na aficunccanapwun l_ll_ Mapta yyIHw Ouwaau, (k] > 1 na 3ca

aGCUHCCANAPHHH || MAPTa CHKHIL OHASH XOCHA KHAHHAIH.

r) y=mf(x) (m=£0, mst1l} Pynxunan rpadurn y=Ff(x) Gynxuqa
rpagHrHAaH, YHHHr HyKTanapy wmoc  alcuHccanapuu  caksarad
Xxorna opAHHATaNapHHH |m| < | Aa T:l_l Mapra Kuchw, |mi>| aa
3ca |m| mMapTa 4¥3HW OPKAa/JAH XOCHA HHAHMHAON.

a) y=[{—x) dyuxuis rpadpurn y=F(x} Gynkuna rpadurunan, oy
rpadHkHH Oy JuKka nHHcOaTaH CHMMETPHK BKCABHTHPHUI &plaMuia
NOCHA KHAHHALH,

e) y= —f{x) pynkuun rpapurn y=F(x) Pynxuxn rpadurunan, Gy
rpaduknn Ox ¥KKa HHcOataH CHMMETPHK aKkchaHTHpHUl EplamMaa
KOCH MHAHHAAH.

w} g=I1f{x}| dynkumst rpadpury Ox FKkHuHr f(x) >0 Ofnraanrad
KHCMAapHad y=f(x) $ywnuun rpadgmrn Sunad Oup xia Gfnaau. Ox
YRHHHT f{x) <<0 6¥nanuran Knewnaa Oy rpadukin y=f(x) GyHkuna
rpapurawl Ox Yuka HucOaTaw CHMMETPHK aKCTANTHPpHU éplamHia
XOCHA KHAHNAAM,

Mucoan g=—2sin (2x+2) PyHKUWAHHHT TpadHIHHK y=Ssinx
pyHKuuA rpadpHriaan Golasaanul wu3nHT.

Eynw. y=sinx $ynkuwn rpapurnaar  doAnananub,

y= —2sin({2x+2) GyHKUHA [PAPHIHHH YHIHID KyAMZarH HiaK
ANMAWTHPHIIAGP OPKAAH AMBATA OWHPHAGIH:
¢ = 8in2xy, = —25in2x,,

y=—2sin2(x+1)=—2sin(2x 4 2).

TeoMeTpHk HyXTaW wa3zaplas Oy 15- wakagarr acawaapra onq6
KeAAAH.

l. 0 x5l 2n OPAAKKAA y==SiNX CHHYCOMAAHH HHIAMH3.

2. CuHycondala GHP Heuta HyKTa OenrnaafiMul 8a opAHHATaANapH-
HH §arapTepmak, aBCLHCCANAPHHH HKKH MapTa KaMaRTHPaMH3:

x.=%x. yi=y. XOCHA OFATaH HYKTaNapHH CHAAHK YH3uK Onnan

6upAaWTHPHG, i) =SiN2x YHKUHAKHET FPAPHTHHH YHIZMHI.

3. Xocun Gyaran rpadmknars HyKranap alcuwccanapHin §arap-
THpMah, OPAMHATANAPHHH 2 MaPTa OPTTHPAMHI Ba YNapPHHHM HWOpaaa-
PHHH aAMAWTHPAMH3: yr== —2y), x3==x). XoCHa 6_?.nran HyKTa-
NAPHH CHAABK 4HIMK Onaan OHpABWTHPHO, yr== —2sinx2 GYMKUNA-
HUME TPAHTHHH YHIaMKu3.

4. Oxupru rpadukui aGeanccanap Yk 6§fnda { —1) ra Kyunpamua:
xmxy—], y=yo. XOCKA KHANHFAH HYKT@NBPHH CHAIHK 4YHIHK Ouaan
ongnamtupno, y=—28in(2x+2) Pynxuen rPaQUrHHH UHIAMHI
{15+ wakn).
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15 waka

2- dapcxona Torupuru
DYyHKUHANAP rPaGHINAPHHH YHIHHT:
l. y=2sin (2x—1). 5 .
2. y=—ctglx+1l. S y= V'f. 4x+4
3 y=1+lgx+2) 6 y—1-3
4. y=Ilogs|l —x|. =|x* -—?x+ 121.

2- mycraKua uiu

DyHKUMANZD FPpapHKAAPHHA YHIHHT:

1 y=|dx4+4—1". 5 4, y=2c0s 12
2. y=||082(2x—1} .

— S 5. y=sin‘r.
3 y=20r—1)" g iz,

3-§. Huxn dyukunn Awrdnancu, afnpmacs,
KynaftMach 8a SYAHNWMACHHMNI rpaduKaapH

AcocHil  3neMeHTap QYHHUWAAAP xoccadapuiad  ¢oitdaaaHnb,
YASPHHHT rpaHiNapHHd GHAraH xanaa, KaTTa XHCOGAA HUMBPHHH
Gaxkapmai TypuO, Golika (PYHKUHANAPHHHE MYpakKal rTpadukaapHHH
YHIHIHH TPa(PHKNAPHUNT KOMOGHHAUWACHTa (AWFHHAHCH, 3AHpPMACH,
KYNaATMacH Ba GYJHHMACHTA) KeJTHPHUI MYMKHH.

2.3.1. Ulynaak xannap 6fnaaukr, y=F(x) GYHKUHA rpadHrHHH
TPAdUKIAPH OCOHTHHA YHIUAALHIAH Y1 =fi{x) Ba yz=F2(x) pyHxuuanap
AHFWHANCH wakauaa HOoRanaw MyMKwH Ginaan. Yuna y=F[(x)
GYHKUHA TPapHIHHH YH3HLL MOC OPAHHATANAPHKR eOMETPHN Kymnmra
KeJATHPHAAAH: Y=y + y2.
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16- waxn

Wynw rabkuanaimuakn, ke ¢
' YHHUHA afANpMaCHHH WKKH -
[HARKHT TErHWAH ARFHHAHCHIa NEATHPHI nyunnfa‘ yn

y=fi(x) —fa(x) =fi{x) + (—f2(x)).

I-MH¢on Ywuby
i =X 4 sinx

PYHKUNHA rPpadHrMNH YH3IWAP,

Euvrw. gy=x Ba yr==sinx 0e6 oanB, GHTTa YNIMaHKHT Fauda
KYuwHAyeuH $ynkuHasap rpadHKAapHHH YHIAMHI  (TYHKTHP YHIHK-
napj.

Wy ¢$yukunnnap rpapuraapuun Kecaguran GHp KaTop BepTHKAl
TYFpU uHanKAap yrkasamnd. Llywpan xefinn 6y rpaduenapuuur moc
OpPAHHATaAaPHHH reoMeTPHH Kywus, ninanaérran rpapuHnanur Oup
KaTOP HYKTANMAPHHH ToNaMH3, Oy HYKTANZPHH Y3NYKCHI 3TPH UH3HK
Gunan GupnawTHpHS, HWanamaérran rpadHKHK AcafiMua (16- waknaara
TYTAW YHINK). XocHa G6¥aran rpaguk, Takpubuii 6¥anann.

2.3.2. OpaHHaTanapHH FeOMETPHK KYMaATHPHI aH4Ya WHAHH. AMMO,
WyHra Kapama#f, arap gy =f (x) 8a y2=f2{x) PyHkunRAap rpagHKAapH-
HH QIIHHAAH Acal QMHHCA, HKKE QYHKUHAHHHr  g=f{x) - fo{x}
KYNAATMACHHA TAXIHA KHAHW KFNAH4YE occhnawagd. Taxanwa Kuavuiza
& B2 Y2 oydkunasap 0, | Ba —| ra tewr Gfnaamran wyKranap-
ra aaoxhaa 3bTHGop Gepuw Kepak.

2-MHCON g=x-sinx QYHKUHA rpaQHIHIH YHIHHT.

Euyunw. Bepuaran QyHKUHA HKKHTA TOK QYHKUHAKHHI KynaAtTMack
cHpaThia MyPr OPyHkuHA OfadwuHM naiikafimua Ba wy caGaban
TAXAHAHK x 2= 0 Nap yuyH ¥TKa3aMua. yy=yx Ba yr=sinx rpapurnapHu
(DyHKTHD Yr3aKkaap) GUTTa YuaMafa uH3amu3 (17- wakn).
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17- waxa

yr=sinx=0 6¥aaaurad HyKTanapaa y =y, - y»=0ra sra 6framu3.

yr=sinx=167naauran nYKTaNapaa y==y, -y ==x ra sra 6ynamna.

yr=sinx= —1 6yNaaHran HyKTarapla y=y) fo=—gy = —x
tya= —x PYHKUHA rPadHrRHM YHIAMHI). -

Bup KaTop wysaaR HyKTanapuh Searmnab pa opanHK HyKTanap
yuyH |y| =lxsinx| < x| 3Kkawunw xncofra onmnG, x =0 aap yuyH
WanaHaeTraH rpadPpuxKa (TyTaw vMIMK} 3ra Gyaamu3l. x<<0 na
Gepuarad  QyHkunn  XKydt oynkuma Oyaramn ywyn rpaduk Oy
fxKa HHcOATaH CHAMMETPHK 3KCHNAHTHPHIL OHAAH XOCHA KHAHHAIH
(17- waxn).

2.3.3. Hexn DyHHUHARHHr k¥malTMACH XaKiaa BATHArGR MYyJIO-
Xa3aNapHHHT XaMMacH HKKH ByHKUKAHHHT

h(-ﬂ

Y= Lo

GYNuHMacH yuyH XaMm GHP XHAAA TerMWTHAHD.
Butra 4MIMaumMr §3auga gi=Ffi(x) Ba ye==fr{x) ¢ynxunnnap

FPAPUKAADHHI  Yn3KG, YNapHH TAXIHA  KHAKW A§An Gunan g,;=ﬂ
¥

Syanuma x ra GOFAHK XQMfla KaHA3d YarapHwHHW TeKWHpaMu3 pa Ly
Ayn Ouaan W3NaHAGTraH TPapHKHUHI YMYMHA K§pWHHMlMra sra
Gynamuz. Ta)ana KHAHWARA acoCHA 3WTHOOPHH yi Pa y2 PyHKuUMAnap
Kuiamataapi 0, | Ba —1 ra Tenr 6faannran wyxranapra, yaap yaapo
TeHr OjAanuraM €ku HWopansapu OuAan Gapk KHAaANTAH WYKTa-
Aapra KapaThul Kepak.
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18- wakra

I
-1
Eunw Oynxuma tok, wy cababau x>0 Nap yHyHNrHH3 TaXaHa
KHIIaMH3.
yi=x Ba gz=x'—1 ne6 amb, Gy dyHKunsnapuuur x320 naru
rpadHKIapHHH (NYHKTHP YH3HK) YH3IaMH3.

3-MHCcON y= 3 DYHKUNA rpadMrHHN YHIHHT.

Beaarma: a) x=0 sa g =0, wy cababam, —i—'=0;

6) Gupop x=ga na y =y» 6yaub, y=%=l 6FAdIIH paBwan;
2

B) Oupop x=0 da yy= —y2 6706, y=%'—= —1 G¥avwn pae-
2
WaH;

r} x=1 na y2=0, 1=\, wy cababan x=1 TYFpH YHAHK BePTHK:A
ACHMNTOTAAKHD.

1) x—ao pz y—0 mycGatanrnia Karald, AbHH alcuumccanap
¥YKH TOpDHIOHTan acumnTora O¥anwhHr Kypamu3. By d¢mukprapHuur
XaMMacHHH OHprawiTHPpHG rPaQHKHHHT YMYyMHR KYDHRWWHrA (TyTaw
YyHIHK) 3ra Gyaamul.

Y= H‘ l DYHKUHAHHHE TOK 3KaHAHrH Tydaday x<<0 aa rpadux
KOoOpAHHaTanap OGoutwra HHCGaTadH CHMMETDHK  aKCAAHTHPHWAAH
n6opat G¥nann (18- wann).

3- dapcxona Tonwupuru
Dyuxunanap rpa¢HKNAPHHH YHIHHT:

2 y=2"4sinx. . 5 y= sint_
3. y=sin2x 4 2cosx. ) 14



3- mycraxus uik

Dydaxunanap rpaPpUKNAPHHE HHINHC!

l. y=rx<4arctgx. 4. y=x-c‘os.t.
1 x —_— -
3 y=x+cosx.

4-§. KeTMa-KCTIMKHNNT AHMNTN.
PYyRKUNAHNHF ANMHTH

24.1. Hatypan coHaap TyRNaMMAA AHHKAAHFaH GYHKUNA Comau
KeTMa-Keraux Refiniaan 2 {x,| KypHHHWAA GeArHaaHamH.

Arap wynzad M mMyclGat coH mapmya O6¥an6, xap Kaunaah
HaTYpan CoH n YuyH

IIuI'éM

TeHICHAIHK FpuHan O6§aca, [x,} 4ecapasanzan Kxeraa-getTsux f1einnanu.
Arap xap KaHaail HATYPan COH R yuyH

x!l+l>xl

TEHIrCHIAUK Gawapnaca, [x,) Foyouu Kerma-Keraux RefiHNaOM.
Arap xap KaHAafi HaTypan COH it y4yH

Xng1 <. Xa

TEeHICHIAHK 6aMapHica, {r.| KAMGIOIH KETHG-KETAUN NeAHAZIH.
Danat FcyBYH EHH KAMAIOBYH KeTMa-KETAMHK MOHOTOHM KeTka-
KeTAuK AeHHNAmN.
Arap HeTanraH e>>0 COH y4yH wWyHaalk N = N(e) =0 con maBmya
G6§ncanu, Gapya n 2= N nap yuyu

lx,—al <<e

TeMTCH3ANK Ga)apuaca, ¥arapmMac g CoH {x,} KeTMa-KeTAHKHHNT AuRuTU
nefwnaan Ba Oy KyfAindarHua &3HNamH:

limx,=a.

Arap {r.} KeTMa-KeTAHK AHMHTra 3ra 6Ynca, y AKUNAGUIYEYU, aKe
KONDA YIOKAQUYOHY KeTMA-KeTAUK Aednnanu.
Xap Kanpah yerapanaNras Ba NOHOTOH KeTMa-KeTaHK AHMHTFa 3ra.

i} 2043
| afnco.n. .IlT, Zag

= | SKAHAHTHHH HCGOT KHAHHT Ba N(e) HH
AHHKNAHT.
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Eanw. Arap wxtHépuf e>>0 yuyn wyuwaah N(e) coun Mapmyn
G6yacakn, 6apua n 2 N(e) nap yuyu

n+3

|2 —al= Zagt | I<° )

TEHFCHAIHE  OaXapuaca, AHMHTHMRF Tabpudura k§pa K¥fnAran
Macana xan G6ynagn. IOKopuaarn TeHTCHIAHK KyAMAarura TeWr
KY4aK:
2
—2';;T<8.
Synaan
21"1-|-I:vE eKH n>k-'-
] 2e

TEHTCHIAMKKA  3ra  Ofnamua. [lemax, N=N({(e) _—.12_-2—'-, Wynaan

. 2843
KHAHG, ,.ILT, ETE =i.

2.4.2. Arap xap Kanpad e>>0 cok yuyn wyHpai §=08(e) >0 con
MaBxKya G¥aub, |x—al <6 na |f(x) —b| < e Tenrcuanux Gaxapuaca,
b coHu f(x) GYHKUHAHHHT x—a ASTH AHMMTH DeRunaaw Ba Oyupai

€IHNAAK:

limf(x)=b.

Arap nxtné€pufi e =0 yuyn tuynpah N = N (e) = 0 con maexya 67au6,
Gapua (x| = N nap yuym |f{x) —b| <Ce Texurcnannk Gamapriaca, & couy
F{x) DYHKUHAHHRHT X— a6 AATH AHMHTH 2eAnaaan Ba GyHaait éanaann:

Iim!(x} =b.

Fer

Arap uxTHEPHA M =0 yuyn wyHaai §==56(M) =0 maemyn 6¥anG,
[x—al <8 aa |f(x)) > M Tenrcuannk Gaxapuaca, f(x) PyHKUHA x—a
1a NeKcu3 Kxarra defnnann 8a Gynpah é3nnaam:

limf (x) = oo .

Arap x—a da x>>a 6¥nca, y xaraz x—a-<+0 Searn, arap x—a fa
x<_a Ofaca, y xanaa x—g—0 OGearu Kyananunagn. f(x) $yHulHA-
HHHI @ HYKTBOarH 4an Ba (u2 Aumursgpu neb Moc pasHwaa

fla=0) = lim [(x) 88 f(a+0)= lm f(x)

counapra afTHNaAM.



f(x) ¢yHKUMAHMEF z—~a [ArH JHMHTH MaBXyl OFaHwM YuyH
fla—0)=f(a+0) GFanwn 3apyp ea eTapau. »

2.4.3. Jlumwtaap Xakuaa Kyfingarn Teopemasap FpHwAH {Au-
MHTFa YTHIU WOHABABPH):

a) Arap C yarapmac Gjaca,

limC=C.

Fvi

*

6) Arap lim f(x) sa lim @(x} mapxya Gynca,
lim (f(x)+9(x)) =Iim f(x) +lim plx) .

8} Arap lim f{x} Ba llrrl ¢{x) MuMuTAap maBkya G¥aca, y Xoraa

I=—-a

Ilm flx)-pix) —Ilrn flx)-lim @(x)

f=a

TEHT.THK YPHHIH.
r} Arap lim f(x) ea Inm @{x) 0 6¥aca, y xonna

L0

i
lim L0 fix) —_ l::-nﬂr(‘}
s 9(‘) lim @(x)
TeHFARK YPHHAN.
Arap Oy TeopemalapHHHT IWapTAapi OGamaphimaca, ¥ Xoaaa

rad 0-00 KYDHHHWHAATH GRUKMACAUKAGD NARI0 GYAHWH MYMKHH.

' 0
By auwkMacaHknap Gabad Xaanapaa  aareGpanx aaMaWITHPHWAAP
€paamMHAa OYHJAIM.

2-Mmucon JIWMHTHH XHcOBAART:
2
lim 3n -l2-5n—l
- A +3

E4nw. By MWcaina KacpHHHNF CypaT Ba MaXpalM HeKCHIAWKK3S
MHTHAZIH, ABHN ——— KFPHHMWAATH aHKKMacCANKKA ramu3.

Kacpuisur cypat Ba maxpamuny n® ra Gyacak:

5 1
A4S -
lim 307151~ I ta a? 3
3 im =2=3.
A a4 o l+3 1

d-mucoan JlumHTHR xucolnanr:

(0424 (a4 1)
Jim P T
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"Evuw. Bynaa % KYPHHMIIZArH  AHHKMAcCJAHKKA  3FraMH3.

(n+2)t=(n+1)'(n+2)Ba (n+3)!'=(n+41)!1{n43) (n+42) anmaw-

THpuLAapHH Gaxcapcak:

(el (n+1}!(n+3) — im b
..].'.12 {n+43)! _,.l_'.T D+ (n+3) nl_',ﬂ n42 =0.

4- QapCcxoHa TONUILPUFYU

3n
L. {xﬂ}={n+3} KETMa-KeTAHK a=3 JIHMHTra 3ra 3KaHJAHTHHH HC-

00T KHAMHT Ba N{e) HUM aHHKAAHT.
2. Ky#nparn JTHMATAGPHH TOOHHC!

: 3 a3 i
a) lim X2 EU=D7 ¢ g, _
n—os A 42n—1
2__
6) lim 3% =n+8
i:l—im 41’! +5-"!—9

. nl+ (a2 .
B) lim = ey 1

1) lim SEEEIEAI e 3
R0 n 44

HK: oo .

[
¥

a) Iirn—?—tL. Ao —7.

Aroo " —77"1

e) Iim'\/ﬁ( V42 —n=3). X: —Z—

. 4- mycrakus uli
Kyfiugarn JUMHTAGPHH TONHHT:

I Jim kD=t ))?
oo (n—1)°— (a4 1)

3
2. lim —8M_ K
oo (A1) = (n41)

. (2n4 D14 (2042 .
3 lim ey O

4, lim GERI— (D50

C o (nF 37! el
5. lim 3”—1_2:'—— K: 3.
pveo 3" 20

wlw

6. lim \/n®+8 (\/n*+2 —+/r’—1). X

e oo

8—665 113



5- §. Synunusnpar AumuTens Xucobaam

QYHKUHAHHHT NHMWTHHH aManta Xwcobaaw oafuWTH naparpadaa
GaéM KHAWMraW Teopedanap ea OGaban waxn aAMaWTHPHWA3pra
ACOCNARAAN.

l-mucon JINMHETHN XHcoBAQHT:

, e—2
lim .
=3 .I', |

Evuw x—2 a8 Kacpuuhr cypatH 3-2—2a=4¢ ra, MaxpamH sca
2?4+ 1=5 ra uuTuaau. lemax,

2-mncoa JIaMuTHN XHcoBAaaur:

N oy |
im ————.
lell r’+.r’-x-—l

Euwnw. By MHcOnAS KACPHHHI CYpaTH Xam, Maxpamu Xam

x—+]| Aa HOArA WHTHARAOH. ° x?pmmmnaru AHHKMACNHKHA 3ramMH3.

Kacpuunr cypat pa MaxpauHH K¥naidTyauHnapra axparcak:

3
TR et et s o R TION oL 0 | Bk . e L N

sel P4l eg—1 ~1 P4y ={x41)
(x= Ot —~1) = lim £=!
el (EH A=) rel A+1

= % =0,
3 M HCox JIHMHTHH XucoBpanr:

. 4 I
lim{ —— — ——}.
3 [’—{ J—?)

Euni. oo —op XJpHHWWAATH aHHKMACAHKKA 3ramid. Kucob-
nafunl:

. 4 | . A= (x4 . 2—x
lim{—=—————}=lim lim =
g \P—q =2 -1 L =--a s T
= i —x~2) . | [}
= lim u ——— e _—

s =2 312 imo =7

ti4



4-Mucon JIHMHTHH XucoBaanr:

lim @ .
0 ,l2+2.t

Euwnw % KYPHHHILAICH aHHKMACAHKKA 3raMH3. KacpMHHT cypaTh
Ba Maxpamuhu (/24x + \ﬁ} uponara xfnafitupcan,

lim vItr — v _ mw2+_x—\!§)(v'i_x+»f§)

50 £ 42 ....o D (VIHE + V2)
= lim 2+x-2 = lim r . =
- TN (TF2 +V2) L a2 (Y 2Hx + Y2)
= lim ! ! y?

e CFD (NI + V) | z2yE | 8

5- dapcxona Tonwupuru
Jinmutaapun xcobranr:
3t 4~

L s N

2. lim (V48243 — \frl+4x+3). XK: 2.
3. !T."(l_lx_ ﬁ) K —1.
IR K

it Ks

6. 1'_‘_"; j:;.xy_ja : _'lqs"

5- mycraKus uw

Jlumuraapun xucobaaur:

I lim £—6c48 1
T et P—z4 12 2
P—Tc410 3

2, — 7 =
le F—Bs412 X 4
KN |II'I1{!—. .3

s



Vigstsd — [-x+:’ X —1.

4. i
li-r:;] 12—.1'
VI3 —4 L
5. I-.s———:?—:——'—. )K‘ I48' »
6. li ( 242 L ) : 0
it x2-5x+4 I —2e+2) x
7.

im —_ H: oo.
s (111—2]’ °— 3:+2)

G- §. BupuHyn sa NNNNHYN amoRNG AWMATAAD

Ki#nrena AnMmnThapHH TomHwaa KyAuaars wmasaym dopwmyaa-
Aapaan dofinanannaany:

. sina
lim

= | — Oupunuu awoub rumur;

a0

1
lim (I +l)' = lim (| 4 &) * = e— uxkuntu axodub Aumur.
x a-w

L X ]
Mucoanap evranna KyAHAArH TeHIMMKAapMH Ma3apaa TyTHLI
doinann:

lim{l+kc)% hm(l-l»—-)' &

lim 'n“"'” =1; -
X0

lim f—l =1;

—0 x

lim f——- = Ina, {a==0).

=l
I-aucon JIHMHTHER XHCoBAaur:

sm:lx
lim —— =
0
Evnu 5 KYPHHHWAArH aHNMKMACANKKA ramua. Bupunun axolué

JHMHTAAH DoRaananaMu3:

inds sindx sinar
i35 jimtinde 3llm—3—l—- = 3,
=0 ¥ =0 3« =0

2. mucan JInmurun xucobaanr:

N tmr



L1
Eanw. 5 nPpuuniiascs aHuKMSCAMKKA Sramua. -;-—x-z Gen-

FHARLI KRPHTCEK, ¥ Xonam X— 7 aa z—+0 6faaan. XucoBSaaRuws:

2
n
com|, -1
Hm 0 mtim 2 i M
=R A=20" —a} red R—A4 2k
llm 1 sinz |
—m i  m .

3-MHcoA JSIumuTHN xncobBaanr:
dag) yu-!
..!i?. (ﬁl-ﬂ )
Evww. Kacpuunur cypat™nn Mmaxpaxura 83an6, SyTym KHCMUHH
axpatnd anamms:
4 L @-n 4t .
u-3"  uy L+ ?x»
Lynaak wuARG, x-—+o0o A OepHaran  Gynxuwm acock OWpra
HHTNAYRNH, KPPCATHHUN  3CA  YCKCHSIHKKE  HHTHAYDMM  ABPAMANN
HPaAANRAAN, ARHH |~ KPPAHNWAATH BHHKMACAHKKA SraNHY. DyrKUAR-

WM HAKNHUN  axolnd ANMNTARN Golaaranni wysunn Ofaaawran
kuAnd faraprupuus;

st

=+ A8 ﬁ-‘---s--o SParany calalan WXKHNYN aMOANS ANMNTrY
xipa:

-u-t.,
i

m (145t )L‘_‘ -

1
4l —--)

fim  ——-S-am8 IKENHHR XwcoOra oaNG. yswa-KRCHA
IR ’_,9.

lim -:—'—__L )" ame® nmm:ul TONSMHS.
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&- Japcrora TaRWLEPpUTY

JIuMnTAGpHH XHCOGRANT:

-

1 —coafx A l&_ AT

. . 1
I Ilm_—r-sis . T g 5. ,':LT n — K 3
2. lim 303 5. 32 =
RSP TS " T2 6. lim (3—2x)""'. M:e".

a4 2 1l

. =4 -3 i
3 lim =—==)*. XKioe?®. im 200 . 3

o (:Ir-l-? 7. lim 2= K: gin2.

. In{l 445) 4
4 !L";' T ax K3

&~ mycraKus uw

. sindx .3
' !LT tgsr ° x: 3
o lil:':—l—,-‘:—’i—"f?. A %
T
. fAr—l o
3 Jim (4x+l - XS
4. lim (2x41) (In(3x4-1)—In(3x—2)). N: 2.

FEY

7- § DuBNBARCHT YEKCHI KHYNK PYRKLUNRAGD
sa yaap Epaammza IMMHTAGpNM INcofaaw

Arapa(x) Ba f(X) x—-x¢ XO113 YEKCHI KHYHK QyHKUHANAP 6YAHO,

. afx)
fim st

6yaca, ¥y XOnAa yJaap IKOUBGAEHT AeHHNAAH Ba x—ro O3 a(r) ~p(x)

kabu Searnnanaax. Macanan, Iimi’;i=l, wy ca6abaw x—0 na
=0

Sinx ~ x.

llysra yxwaw x-+0 aa KyHAHZArH UYeKCH3 KHYWK DyHKLuAap

IKBHBASEHTAHP:

. 2
aresine~x, | —cosy~ 2, tgx~x,

arclige~x,&— | ~x, a—|~xlna,
In(l4x)~x, (14+x)"—1~mx pa x. K.

Iyt



HKKNTZ 4eKCHI KHUYHK QYHKUMANAD HWCOBTHHMHI JHMUTH yAapra
IKBHBAJEHT YEKCH3 KHUHX QYHKUHANAP WHCOATHHHHI NHMHTHIA TEMWT,
AbHH arap x—xo A3 a(x) ~ar(x) 83 f{x) ~pi{x} Gyaca, y xonaa

a(s) _ . @y {x)
gy pix) - Nty By (x) )
l-mucon. Jlumutan xucoSaanr:
; | —cosdx
lim ———.
a0 tghax

Edww. Ywly }—coséx~8x’ tg°3x~9x’ sksumanent dexcus

KiynK QyHiunanapaan gofinanancak:

0 1gh -0 92 9
2-MHCON JIHMATHU RucobnaHnr:
Vo iT —2

liem —
-t YT6+6z —2

E 4 1 w. Kacpunur cypar sa maxpamuiH 2 ra 6¥au6, cfurpa ynapuu
IJKBHBAACHT HEKCH3 KHYHK DyHHUWANAP GHAAH 3AMAWTHPRMHI:

)
I 1 3
) (I +FX)J-~I . 38" 8
= lim : = lim - '—5—‘
0 5 v = l .ix
(l +l_6r -1 4 6

7- dapcxona Tonuiupuruy

KyfHaard JHMMTAaPHH IHBHBAJEHT YEKCHI KHYHK QYHKLMANApAAH
theiinanannG xucobaanr:

gon2_

im SMtr—2) T 4. 4. lim—2—==—"_ X: In3.
L e e X 0 YIHdr—]
. aresin2r . 2
3 ELT e:;;ll‘ K: %‘ S, IIITI m‘ )K‘ _— _3|I12 .
. Ing)—4x) R
3 Mim T Ty
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7- mycraxia uw

. ineom2y 1
l. !i:zl | —cear K: 4. 4. !_I‘T Incasix .K: T'
. " In{2+ coax) i
x 5. lim . : .
2. lim M . A s (P2 2in%)
Tawo  Imx41) 0 T2 . gt _ ote 1.8
N 6. lim e X ging.
" eea @37 ’ O .

8- § Yexcns NN PYMUARRAAPEN TANNOCADDN
x+xg A2 a{x) Ba P(r) dexcHa KnueK Pynkunanrap Giacwn. By
PyHKUNANAPHN TaKKochatt yYyH yAap RRCOSTHHEHI x—+5p HarK
ANMHTH XHCoBNanaaN:

. afx)
2 Arap I e

HHcOATaAH oR0pu  Faprubau wexcus wudux Pynkyun mefinnanm »a
a==0(p) xabu GeArHnaHann.

6) Arap lim “p‘::)—_-oo Gfnca, y xanta a{x) PpyHkuua B(x)} ra
r-r

Hu OaTan Kydu Taprubau sexcud Kuvux Pynnyun nefivaagn. Paplrauky

6y xangza !lim LACIAY, g p=o(a).
1eg 211

8) Arap lim
—y

=0 6§aca, y Xonla a(x) ¢yuxuwn p(r) ra

alx)
Bls)
f(x) Bup xue raprubeu vexcus xuvux Gyrikyussap aednnanm.

Xycycaw, arap A=! 6¥nca, y XoNLa IKBHBAJNEHT MEKCH3 KHUNK
PyHRUnsTapra sra Ginamus.

r) Arap a(x)* 8a B(x) Onp ANA TapTHOIH YEKCH3 MHUNK PYRKUMANAD
6¥an6, 2>=0 6¥nca, ¥y Xoana P(x) dvexcwd KHUNK QYHKUWS a(x) ra
HHcGaTaH k-Taprubra »ra nefinAain.

Mucon x—0 28 y= /1 +-xsinx —} uewcHs XHUHK GYHKUNTA-

HHHr ¥ ra HacGatan TapTHOune annaanr.
E uwu. *:T HBCOaTHRET x—0 NarH AHMHTHHA KapadMA3 Ba & WMAr

=A 20 Ba A veNnn com 6¥aca, y xanaa a{r) Ba

Oy JAHMHT MaBXyl Ba HoANAR Qapwan Gfnannrad KeAMaTHHN amuk-

AafMH3: TR DIVTT o
. . T+ 5o —) . ms — oing
lim-Y = Jim Y320 =) _ im =
.3:‘ .Lo « ey A yT+mms 1)
= lim— il ;S
s~ f{yT¥ ming 41) —~0 A(yTHmsing +1)
sinx
Ilm 2 =i i -4
= e P [T mins +1) 7 imet™t, aymo

Eﬁ*t I, lim (YT asine +1) =2.



PaBuwanxn =2 na llr:x"'-:l. Dewmax, II_T%=--;— Wlynaadh

KHAKG, ¥ Ba x° YEKCH3 KNUHK MHKZODAapPHHKF TaptuGu Owp xma. Ly

cabalii y MHKAOP X YEXCHI KHWHK MHKZOpra HMcGaTaH uxKkumsu
Taprutau {k=2) yeKCH3 KHUHK Muxaop Gfnaan.

8- dapcxona ronwupuru

I. x+0 aa a=uxsin’x Ba §=2rsiny ueXcH3 KHUMK PyHKUNANAPHH
rakkocaanr. X: a=o(p).

2 x—0 g3 a=x In{l 4+x) Ba B=xsiny YeKCHI HHUHK PyHHLHA-
AapHH TaukocaaHr. X a~f.

3 x+lnaa=]—xba p=1— {/; HEKCH3 KHYHK (YHHUHRAAP-

HHHT GHP Xua TapTHOAM GfnMwWnra Wwowd xocun wuamer. Bynap
IKBHBANEHT GFranumu?

7,10

4. x+0 na YexkcHa KNYWK O¥aran y = HHHT x ra HHcGaTaH

TapTHGHHH aHHKAaHF. X k= 10.
8- mycraxus

). x=0 ga a==x’sin’c Ba P=ur lgx 4eHCH3 KMUHK GYHKUHANAPHH
TakKocaanr. A a=o(f).

2 x=01a ama®—] Ba P=yx Ing YeKCHI KHUHK QYHKUHANIPHH
takkochaur. HK: a~§. ’

3 x—»vg D3 g=secx—igx ba P=n—2x ¢yHwkunanap GHp xua

TapTHOan wekcH3 KHUHK OGfaBliNra HWOHY XOCHA KHAWHT. Yaap
IKBHBANCHT GYyNagumMn?

4. a) y= 145> —1 B3 6) y=1—coSx HeKCHI KHHHK DYHKUHA-

JNAPHHAT X  4YEKCH3I KHUHKK3 HHCOGATHHMHET Tapmdnuu AHHKNBNRT.
N 8} hA=3: 6] k=2

9- §. PYHNLNANNNT YIAYKCHIAHTH.
PYRKNHRNHHC YIHANIE NYNTANAPN B2 YASPHNRT TYPAGPN.
SYRKUNANNNT HOAN

2.0.1. Arap x¢ Ba YHMHT aTpodHAa aHHKNBHIEN y=f(x) GyHKUNA WY
HyKTafa “ekad JHMATra sra O¥aub, Oy auMHT (YHKUHAHHHT xp
HYKTaRarH KuAAMaTHra TeHr, ABHH

lim f(x) =f(x,)
=%

Giaca, y xanna Oy QyHKUHA K¢ HYKTAAA ¥aAYKCu3 DeRnNaim,
121



PYHKLMAHKHC Y3NYKCHAIHIY XaKHAaTW KYAHAArH Tabpud 10KopHaa-
" I Tabpura TEHT KYNAHAHP.

Arap y=f(x) $YHKUHA X9 HYKTBAD BA YHHAr aTPOPHRA AHHKAAHTAH
6YAuS, apryMEHTHHHr 4YEeKCHI HWHYHK OPTTHPMACHIA (YHKIHAHHHT
HEKCH3 KHYHK OPTTHPMACH MOC KeNCa, AbHH

lim Ay=0
Ax—d

G6yaca, y xoana QyHKUHR Xxo HYKTalda yoaywcus neimaasn. By epaa
Ax=x—xo Ba Ay=[f(xo+Ax) —f{x)} — MOC paBHWAa aAPryMeHT Ba
$YHKUHA OPTTHPMANAPH.

J(x} DYHKUHMAHHHC X0 HYKTANa YIAyKCH3 GFAHINH YYYH YINYNCHI-
AHKHHHT KyfiHaark wWaptiAapH GaapHAHWH 3apyp Ba eTapauaup:

a) GYHKUHR £o HYKTA B3 YHHHF aTpopHAZ AHHKAARCAH,

6) GYHNUHAMHHI x=Xo HYKTafard 4anm Ba YHI JAHMKRTIAPH TeHr:
flxo—0) =f{x0+40);

B} r=xn HYKTaAard GHp TOMOHAH AHMHTAAP f(Xn) ra TEHr, ALHH
flxe—() =f(xo4+0) =f(x0).
J12.9.2. f(x) OYHKUHA xo HYKT@HHHI ATPOPHIA AWHKAAHTAH, aMMO
0y HYLTAHHHr ¥3HA3 Y3IAYKCHANMHK WAPTAAPHAAH BKaaaH OHTTack
GamapnnMmaca, 6y QYHKUHA Xo HYKTala yauauwea 32g meitHaadn.

Arap f(x} cyHxuaA yuyH wexau OGHp TOMOHAH f(xo—0) Ba
f{xo4+0) AumuThap MaBMya Oyaca ma, wy Ownax Oupra, f(xo),
flxo—0), f(xo40) connap y¥aapo TeHr GyAMaca, ¥y X0Nla ro HyKTa
I- Typ yauauw wyxracu AeAMNAIN.

XycycaH, arap f(xe—0) =f(xo+0) 5 f(x0) GFnca, y xonaa xo 6apra-
pag Kuaunaluaan yIusuul RyKTacu NeAHAanH.

Arap f(x0—0) &kn f(Xo+0) GHP TOMOHAH AHMHTAAPAAH AHANAN
GHTTACH oo M3 TeHr G¥NCa, Xo HYKTa 2- TYP yIuAuw RYKTALYU Ne unann.é{

2.9.3. Arap ¢yHKUNA OpPATHKHHHI XaMMa HyKTacMaa y3AyxcHa
Gynca, y Wy OPAAHKAB y3AYKcu3 neAnnagH. Inemenrap GyHKUHA-
AAPHHHT XaMMACH $INapHHHHT aNAKAANHID COXAAApHAA YIMYKCH3-
IHp.
2.9.4, Arap f(x) Ba p(x) pyHKUHANZD xo HYKTAAA y3AykcHa G6faca,
y Xaarga:

al f(x)2=p(x); 6) f{x}-plx); 8} %% (p{xe) 5= 0) Ppyuxunrniap xam

Yo HYKTAAa Y3AYKcH3 Gfnagunap.
rap f(x) ynxuus [a, b] xecMaga yanyxcus 6yaca, y

a) Wy KecMada uMerapanaNras;

6) WYy KeCMaaa 3T KHYHK Ba 3HF KaTTa KMAMATAapra 3PHIWALH,

B) GepHaraH MKKHTa KHAMAaTH opachnard Gapya KnAMaTAapHuM
KaGya Kunaau, roHH arap f(a) =A, f{B) =8 (a<<a-<<p<b) ba A== B
Gyaca, y xanna A ea B opacuaa &Tran C cow Xap Kauaad 6yaranaa
XaM X HHHT 3KaJAH OHTTA x=y (@ <Cy<CB) KHRAMATH TONHIARHEKH,
f(y) =C 6%naan.
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Xycycaw, arap f(a) Ba f(B) xap xuA wwopasu GPaca (AbHH
fla)-f(B) <<O 6¥aca), wyngaR x=1y (@<<y<P) KHAMAT TOMHAARHKH,
yuaa f(y) =0 6ynann. .

f{y) =0 6§nraanran x=+y HyKTa GYHKUHRHHHT Aotk HefHNALH.

By arap f(a)-f(B)<<0 Gf¥aca, f(x) =0 teHraama (a. p) opa-
AHKAA aKaAu GuTTa aamara sra GYITHWHHH GHALHpaOH.

By xoccapau f(x) cpynya HOTHHH ¥3 HYHra oIrad OpajJHKHH
TONHWIA PoANANAHHTAAN.

9- dapcxona TonwupuFy

l. y= ‘:‘ GYHKUMAHHHT YyIHAHII HYNTACHHH TONMHC BAa Y3WAMLI

TYPHHH AHHKAQHT.

2 y==arctg !

-2
YIHAHW TYPHHH AHMKAZHI.
3. a HHHT xannah xuiMaThapuaa

OYHEUHAHHED Y3MAHIL HYKTacHHH TONHHF Ba

=]

P—
= {455 s
a, arap x=3
dyHrunAa x=3 HywTaga yaaykcud G¥naau? QPyHKUHA rpadHTHHH

YHIHHT.
5. ¥uoy

_2
x, arap x>2

arap x<; 2,

OYHKUAAHHHE  Y3HAHIL HYKTaA3PHHR TONMHI Ba Y3HARW TYPHHH
aHuKAanr. DyHKuss rpadHIUHH NHIHHT.

5. x*—3x=1 renrnama [I; 2| KecMala aKanau GuTTa HAAHIra 5ra
IHANHTE HIIOHY XOCHA KHAHHT,

9- mycraKua uii
1. ¥wéy
2+/x . arap 0<xx|I,
f(x}={ 4—2x, arap 1<x<25,
2x—7, arap 25 k<t @
QYHKUHAHKHE YIHAHIN HYKTaNapHHH TONHHT Ba YJIAapHWHI TYPHHH

aHHKAART. DYHKUHA rPaQHTHHA YHIHHT.
2. g muHr KaHpah kuAmaTnapuaa

[x+l, arap xs I,
fe) = 3caxtarap x>1
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PyHKUHA yanyscH3 Gfnaan? Oyuxuns rpagHraHe YHIHNC.
3. Ywoy

2 -1,

’(x)= T
2 41

DYHKUNAHHHT YIHAHID HYKTAJADH TYPHHH aNHKJAAHT.
4. ,f(x).—_x,' DYHKUHANKHT  Y3HAWW HYKTaNapHHH TOMHHC Ba
+r

YNAPHHHT TYPHHH aHHKIQHT,
g. £-2°=| Tenrnama aKasnH Gutrra | AaH xatrra Ofnmaran mycGar

HAAMITA 3ra GFAHWKHN K§pCaTHRr.

5- nazopar uuiu

. /lnmuraapun Tonuur:

, 3.!’+l:—6 . Ty
L1 lim /=222 1.2, ftim—————_

Frem 2.!'3—71’,-[-2 e .l+3:2+2.t‘

. 28— 3r+1 A4 2—5
L3 lim—=——T_ 14, lim 5 X=—2

1~ E423r-3 o PS4 EP4)

N T Y i S+ 3x—dr
1.5, lim=—/—27% 1.8 ljm—————

sem AP435 ot 2% —x+4

. G — 2l . d—2xas’
L7, lim——3_, 1.8. [jm——T>L_

e 24245 1~ 6455—3¢

Vo T Y P
1.9, lim———T7 010, lim————=

r+w Gl 4x-5 r—- PPy

. 14 4ar . G'—ad 45
LI lim—2 132, lim ———2=2

rewm 784208 em 202ty ¢

. A TR . A —2r43
143, Jim =30 +T LM, Jim X <243

t~—o AP 4P —2 s~ 5o x g2

4 2

1.15. nmm_ (.48, |jp =445

—~w :‘—-3: i~ 6""+ AR —=7

4 -

117, |5m_3_"_2.”;’_‘ 1.18. ]imﬁ,‘ﬂi_

~= 440 454 w24 xedd?

LA 443 . A —ag—1
L9, lim—5%2 1.20. |im——2

- 24386 . amw 38512
121 lim &= 122, |jm 302043

o 41‘-—5" ) I 3—-43—-]0‘3 ’



1.23.

1.26.

1.27.

1.29.

2. K§pcaTHAraH AHMHTAGPHH TOMHHT:

2.1.

2.3.

2.5.

2.7.

2.9

211

2.13.

2.15.

2.17.

2.19.

2.21.

2.23.

24+ x—5

lim
-7

f—m

lim L= Aatl
1o 3‘3_'_2‘2_5

o' —4r 42
281 ’

106° — S22 4 7

lim

Fe g

F

lim 28 —7x+4 _

son

Jim 7 +46—3

o | 5""'4“-' )

= 122+4+20
x’-{—x—ﬁ ’

28+ 3x 41

——1 AP4x=2 '

N | oy .
fim 2522
lim

==

lim A3 7x—2
-—1

lim 42
|

. A—ar—4
lim ——————.
-t 404253

| ~2c—50"

alyar415
2:’-]-5:—3 '

5P 4ac—14

o x—3

1.24.

1.28.

1.28.

2.2.

2.4,

2.6.

T 24,

2.10.

2.12.

2.14.

2.16.

2.18.

2.22.

224,

125

. lim

41
lim 2 =3C+1 _
e |4 —x

~w 550 435—8

I T o T
lim——m——.
.l".‘ 524453

2 ar—2
sem G=21—2r

3’ 4+2:—1
sw—| 4P43—1
. R —Sr44
lim——"—1",
- -6
. bR
lim ———.
.l-:—l P-3f—2
. 23535
lim —f——————,
.LT P=3x—10
IR . TN
lim ————,
=2 I8 —2—10
£—2-23

Py

L 1244
lim —=3=—=2_
3 28 3x—9

. A B4
lim ———X=
—~-2 3P4+r—14
lim 2Xtx=4
-l P 43542

lim

P |



2.25.

2.27.

2.29.

3. K¥pcaTHAraH JHMHTAAPHH TOMHHr:

a1

3.3,

3.5

3.7

3.9.

1L

3.13.

315,

3.17.

19

3.21.

3.23.

3.26.

3.27.

A
lim —X=16__
=2 C45r—14

lim _ =4
1t 4PHTx—2

lim 8=
f—3 I 10543

. 32—t

R

yF=3 ~ yi=z
Sf42r—15

. 3245+ 1
Jim =

lim
=3

lim _i.__.'._l_..___iE_

s Pdr—5

. P—x—6
l—lir—ni‘ v _“_V"f' ’
\ 42 —3x—1
lim T —veee
lim YEE3 = yS#3
P 4 3x—1
im Y = V2T
b P —dx—5
lim VEFI — yI—%
et ad—2—0
lim VIr=3 — y2r§3
—3 12—23—3 )
lim £—10s+9
FES ) V'.};"' ‘—V.-ﬂ—z.
. It=2
him ————.
sl YT+ —3
Jim A1 = V3T
e 243c—40
lim YEFT = y3=3
-3 £—9

2.26.

2.28,

2.30.

3.2,

34

3.10.

12,

a4,

3.18,

3.18.

3.20.

3.22.

3.24.

3.26.

3.28.
126

. 4 4x—5
lil'll'l 2 e’

lim E=i=2

PR | 8’—41—5 ’

Iim _‘—S—ﬂ—_
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3-606

BHP PITAPYBYH OYHKUHACHHHNHT
JAHSSEPERILHAN XHCOBH

I-§ Xocuaa. XocHanaap maasaan

A1), y=f(x) OYHKUHAMHHT xg HYKTAnarH OPTTHPMACH Ay HHHC
ApryMenT OopTTHpPMacK Ax ra HHCOGaTHHHHT Ax HQATA HHTHATAHAATH
AHMHTH MaBya 6¥nca, Oy AHMHT y=F(x) DYHHUHAHKHT Xo HYKTAAQrH
¥ocuaacu feAnnanm.

XocHaaHHHT GeArHAaHHIIN:

df

- , s 9G¥ 2
i ek [ (xn) exm 2

Wyraafi KuaHG, Tavpudra kipa:

" - ay _ . NEg+an) —fix)
P o) = g = Jim, =

Arap y={f(x) PyPKuHA xo HyKTasa Xocwnara sra Gjaca, y Xaiia
f(x) $ywxuna xp HyKkrana dugdepenyunisanyase: NeAnNann, XOCHAE-
BB TONRIU Mapaéuu Jupdepexyuasraw neAnnann.

3.1.2. TeoMeTpHK HYKTau Ha3apial g=[(x) PYHKUHRHHHT Xo HYK-
Tajary XOCHNBCH YHHHT rpadurnran M. f(xo)} HyKTana §TKa3naraw
YPHHMAHHHT Ox JKHHHHC MycOal A¥Ha -0 GHAAH XOCHA KHATaH
OypyardHuHr TaHrenchra teur (19- wawnj.

19- wawn
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y=/f(x) arpu 9naIHKKa Mo(xo, yo) HYKTAna YTKA3HAFAH ypuNMa
TemeAaxacy ywly KypuHMwra sra:

y—yo=f (x0} (x—x0),

Gynaa yo=f{xe).
g=f(x) dyuxupa rpapurara ypuHHw HWyKkTack Mo(xe, yo) Aaa
¥TKasmaras napmnuna remzaamacu ymby KYpHHmILra 3ra:

Y—Yo= “‘ {x—xo}, arap [’ (xo) 30 6¥nca,

x=1xo, arap F(x0) =0 6¥nca.
y=f(x) Ba y=fy;(x) 3rpH uHIMKNAp Mo (X0, Yo) HYKTana
KeCHWCHH, 6y HyKTaaarH yaap opacmiary Sypuax ne6 Mo (xo, yo) na
yAapra JTKA3UATaH ypuHManap opacnaard OGypyakka aidrwdadx ea
¥ KyAuaarn ¢opmynadan TONHAALK:

_ I’z (x4} —.f’. {xq)
Y= T o Ty G
3.1.3. x — 3pkan yarapyeun, um=yu (x) Ba v=r (x) Audpdepenln-

annalypuH yuxunanap, C — yarapmac cod G¥ACHNH, ¥ Xanaa KyAHgary
AxpPepenHannaw KoHaaNapH FPHHAH:

l. ¢'=0. 5. (Cu)'=Cu

2. ¥=1. uy u'e—v'u
6 (=)= LS.

3. (Utv) =u'+rv. (u) o?

4. (0 v =u'v4u-v. 7. (%)-_%’

ﬁyn?:a A;afoﬁnaf{u) , 4=@(x), AuHH y=f(@(x) ) — MypaKkas ¢ynkunn

y'=f(4) -¢'(x).
9. Arapy=f (x) Ba x=¢ (y) — ¥3apo Tecxapu pyHKunANap Gaca,
y Xoma f{x) =—— .
9 (y}
3.1.4. Xocunanap mansanu:
L (@Y =au*"'-t' (a€R). 5. (e%) me*-u'.

2. (\/E)'—ﬁ-u" 6 (W) =0 "t fulnu. v

s

.

uln

3. (]I.T)= - —l,-u'. 7. (logat)’ =
L]
4. {aﬂjt=aa.lna-u,. 8. (lﬂu}’= ‘;"ﬁ"
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9. (sinu)’ =cosu-u’.
10. (cosu)’'= —sing-u’.

s

! u
2“ )

1. (lgu) =
C

1 ’
“u’,
sin?y

12. {(ctgu)’ = —

13. (secu)’= .4’ =tigu-secu-u’.
Co U

Coly

1. eosecu)’ = — sin‘y

-u' == —ctgu-cosecu- u’,

15. (arcsinu)’ = -4

|—o?

16. (arccosu)’ = — ‘i

i
Vi—d?
I

17. tgu)’ = i
{arctgu) T u

18. (arcctgu)’'= — T T-u
o

1

19. {arcsecy)’ = .\’—“2— 'y
u -1

20. (arccosecuy)’= — N
u\fu’—l
e'—e "

3 )-chu-u'.

21. (shu) = (

22. (chu)’ = (;"1211)=shu-u'.

23. (thu)’ = "'“)’=;.ua
[y

chu hlu

24, (Cih“)’= —s—s::%)'z —_ shlzu T

i-MHcoa Xocrna tabpudpnaan dpoligaranud, y=—2£3—' Py

UHANHHT XOCHNACHHH TOMMHT.
Eunum x ra Ax oprrupma Geprl, Ay OPTTHPMAKRK TONAMHI:

2As+AS) =1 2—1 _

dy=—"Tn T3 T+3
o (2xh285—1) G4+3)— (1 485+ (2—1) _ TAx
(x+Ax+3) (24 3) T (st A+ (x+3)
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Ay WHHr Ax ra WHcGatw

LT S

ax — (s+Ac+d) (143)
Ax—0 na wy HHCOATHHHT AHMHTHHH XHcolaafMua:

lim 24 = lim U =
a0 A5y (5FAX4D) (x+3) tx+3?

Wynnai kuaud, xocHNAHHHE TabpHHra Kipa:
b (DY T
y ( +3 ) (43?77

2-Mucon g=|x| pyHkuun xap wauaad x A3 yaayxcud. x=0 aa
Oy yuxuns aHPpPepeHuHaNNIHMACTHTHIZ HIOHY XOCHA MHJIHHE,

Evnwl x=0 Hyxtana aprymestra Ax oprrHpma GepaMu3, y xanaa
$yHKUHA Ay OPTTHPMA onali:

—~Ax, arap Ar<0 G¥nca,
| Ax, arap Axr>0 6faca;

&y _ —1, arap Ax<:0 6&fnca,
ar | 1, arap Ax>0 6faca.

Ay=|Ax|

llemax, x=0 nyktala y=|x| pyHKUNA XOCHAara 3ra IMEC, MYHKH

%— HHCBaTHHHT Ax—0 AarW NHMHTH MaBXya IMac.

3-Mucon ymB8—x' Ba y=x' NapabanasapHHHT KECHLIH LW
OypuaKIaPHHH TONMHT.

Eunw. Mapabananap Tewrnamanapuun Gwprasuksa ewnl, ynap-
HHHI KecH Wi W HYKTaaapn A (2, 4) sa B(—2. 4) un Tonamna. [Tapalona-
Aap TeRrnaManapHin autdpepenuHarnafimul: ¥ = —2x, y' =2 By
XOCHA3A3PHHHr A Ba B HyNtanapaaru KHAMBTAApHHM XHcoBAafimiy pa
3CPH  NH3HK.Ap opacHaard Oypuax opmynacuian  GoRaanannb
TONAMH3:

444 8 —4—4 B
gp= T jg=—zPalRe=T5 =5

Bynaan: qu=arc tg (—- Tss-)na @p=arc tg 1%‘

LS, y=f(x) OPYHKUHAHKRHT aocapuduux xocusacu gel, wy
OYHKUHAHHHT AcrapwdMiiad GNHHraH XOCHAara afTHAZAR, AbHK:

r=£-= Fia
(Ing)'="0= Ty -

GyiKUNAHN  QUAHHIAH AOrapHdMAZWABH PoRrananniy  Gavaan
YHHHT  XOCHARCHHH TOMHWIIK  OCOHNAWTHPAAH. PYHKUMAWH Jora-
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PrdMAaw Be AHdpepeHLKAANAWNN KETMA-HET K§ANBIL socapudsux
dugpepenyuarrauw ne6 atanraam. 4 pup
4-Mncon OYHKUNR KOCHAACHHM TONHHE:
3 — []
-— 3 . | —x i b . ]
¥ \/x 2 sin‘x.cos’y,

Eunuw. By ¢yHkunanu norapupmaafimns:

lny==% Inx+In(1 —x) —In(1 +x*) 4+ 31n sinx+ 2In cosx.

TeHrankHunr wKkHana KitcMuHn x 67Anva anpdepenunarnafimna:

y_21_ v % L 3 2sins
¢ 3 x - |+x’+sinx'°°°”'_ coar ’
CyHRan
y'= i | 2x et 2
Yo~ T g TR HI)-

{- dapcxona Tomiiupuru

. Xocuaa Tavpudusan $olsanaunt, y= ':f;"‘ GYHKUHA  XOCH-
JaCHHH TOMHHT.
- i0x
Kov=arm

2 y= {(; GOYHKUHAHHHF x=0 HYKTaAa yanyKcua sa audpdepexus-
ANNAHYBUH GYAHW-GFAMBCAHTHAN aHHXAAHT.
Y y={x+1) i{fi—x IPH MHIHKKE aGCLHCCAcH Xo== — 1 G¥arad

HYKTAAa YTRA3KAraH YPHHMA BA HOPMAJA TEHTNAMACHHH TY3HMC.
. [

)Ki y= V" (x+|) nay=—‘$‘—i(x+l)

4. y=sinxy Ba Y==COSX IFPH UYHIHKN2P Xanaaft OGypuaxk ocCTula
KecHwWwaau?

JK: arctg22x70°30.

5. Kyfugarn QyHKUHANAPHHHT XOCHAARapHHH LHGPepentHanta
KOWA3NapH B3 opMyaanapHHd K¥anal Tonwur:

a) y=%; 6) y=xl\l—x*;
T L oneiy

p) y=sin‘xtcos'x; r) y= V1+cosx ;

a) y=i"2-{: ¢) y=tg’x—3tgx+3x

cosx
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I- mycranus uw

l. y= 3rPH, YH3HKKa xo=2 Wyxraga Jreazmaran ypuisa sa

8
4+ .
Hoplla.l'llllll!r TEHNTNAMACHHN ‘!‘yamlr.
X: y-=——%+2 Ba y=2r—3.

Ir—2

2. y=37 $yHKUNA  XOCHAACHHH Tabpwbhaaw ofisananud
TONHHS.
i
(7’
3. Kyfinnars $pyHKUHANAPHHAT XOCHAACHHH TOMHHC:
3+ Vx| 6) y=2 L=V .
8] y= M y »
Vee I+ v
8) y=3xsin’x 4 3cosx—cos’x; r) y-tg‘%—ctg‘%z
sinx
2 v=(Fas)s ¢) y=cosec’ =

2- Japcxona Tonwupuru

KyAnnarn yHKunAnapHHHK xocuaaaapr;ﬁu Angrpepenunannam
Kowaanapu sa popmyranaprian GoRAaNaIHHE TONHNT:

1. a) y=xlsin2x; 6) ymetig2x;
B) y= {/m r) y= \/m-ctg%x;
a) yam3-eu, ¢) yme teUnVE

2. a) yg= (3 —cig'n)’; 6) y=In'(/x—2-);
8) y=IntgVx; () yme-Vi-uta.
2} y=shs’; e) y=arctg \/m;/

y=(2"~—g*2x)";
B) y=Ig"'(x*—sin®2x);
A} y==(sin2x) =,
ti—2)° .
Vie=15w—3"’

3. a)

4 a) y=

6) y=rxth’x;

r) y=arccig \/l+e"";
) y= (x4 1)
VST

; i
Vi+nt Vs
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2- mycraxus uw

KyfAnaarn GyHKUHANAPHHHT XOCHAAMADHMH TONHMT:

?
1. a) y=ux*.cos’2x; 6) y= -@;
an‘x

B) y=(Irirzr—cosdx)? r) y=e"-cos’x.
2. a) y=r".ecwy 6) y=(sin*3x+cos*2x)*;
B) y=Inarctge™"; r) y=sin*dx.{g*2x.
3. a) y=x.cig’dx; 6) y= (' +cig’2n)?
B) y=cos(x‘—-tg‘x}; r) y=cos2x.e” "
- —_—
4 8) y = In-—\/L_i'l—_—'i; 6) yae‘\/]—e"—arcsine';
Vf+]+ﬁ
1
. 21 +1)°
B = X" M r = ————
)y )y r— 12y

2- §. IOxopw TapTHGAN KOCHABARD

3.2.1. g=f(x} OGYHKLUHAWHRE uxKundy  TapTUbAU KR UKKUNMH
xocuracu fef yHHHr Oupwnyw TapTHGAHM  XOCHNAcCHAAH QIHHT2K
XOCHNara, ALHH (i)’ ra aATHAAAW.

HxxkuH4YH TapTHOMH XocHAa KYAnAATHAaPHHHE SHpH Suaau Gearnna-
HalH:

[ - dgy
v i), 2%

y=f(x) GYHKUHAHHHT n-raprubau €xu n-yocuaacu nel YHHHT
(n—1)- raptulan XOoCHNACHOAAH QIHHIAR XOCHAara aRTuAaal. n- Tap-
THOAH XocHAa yvyH ywiGy Gearnnawnapfad Gupn K¥Anauwnaau:

in - ﬂ
g @,

Bearnnawra wypa
y{nl j— (yln—ll): .

1- M ¢ on. y=Inx PYNKUHAHHHT n- TAPTHOAN XOCHAACHHH TOITHHT,
Eunw n Mmapra KerMma-xerT Aujdepenunannal, kyAHparura sra
GyaaMH3:

el I w2 2-3
y=rY =—?.y =3 y"'= T

4

Al
g™ = %t_(,,_])g

L4
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3.2.2. x §J3rapysUHHHHF ¥ QYHKUHACH owkopmac waxkaaa F(x,
¢) =0 tenraama Guaay Geprarad 6FAca, y xanaa g XOCHMIAHW TOMMIML
yuyn F(x, y) =0 TEHrMHKHRHT HKHAAA KHCMHHNK X GyAnva Auddepentu-
aanab, ciurpa xocun G6¥aran g ra HHcOATAH HHIMKAH TeHfNamanaH
XOCHNAHH TonHW Kepak. HMKKHHYH Ba yHAAH 1OMOPUPOK TapPTHGAH
XOocHAaAap Kam wy kalu TonuaaaM.

2-mucoa OwkopMac xonga

4yt =64

TeHrnaMa Gunad OepHAraH y QYHKUHAHHHC & BAa ™ XOCHAAAAPHHH
TONHHT,

Eunw. gy §arapybyn x HHHT PyHxunack nel xucobnal, Gepuaraw
TEHrTaMaKHAr HKKa/Na KHCMHHH x OGFfuda andrpepenunannafisna:

2+ 2y 4’ =0. Bynaan y'= —%‘ TonHaran GHpHHYH ' XOCHABHH
AHa x 6YAnva auddepeHunasnainna:
= () = -5
L Y 7
3upn y'= ——:;— IKaHHHH XHCOGra anub,
x
st )
7 -
HH XOCHZ KHAaMH3I,
LyHaaRk Kuaub, y = — yz}xz &KH y"-=-—%. WYHKH  wiaprra
kjpa x*+ 4 =64,
3.2.3. Arap y QyHHUHAHHNT x aprymeHTra GOFARIINIK
{x=xUL
y=y(0)

TeHFNamManap GHIaH NapaMmeTPHK waxnia Gepuaran 6¥aca, y xonaa
.Y . a1 SeE—xw,
= Ya=|— = —
x & (x, ) x, (x,}:'
J-mucoa Ywdy
X =Bcost,
y=_8sint

NapaMeTPHK TeHrAaManap Guaaw Gepuarad QYHKUHAHHHT GHPHHYH Ba
HKKHHYH TapTHOAH XOCHAANAPHHH TONHHC.
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Evynw. [Oxopuaa keatwpuaran ¢opmyrasar QoAnanauus,

XyAHAATHAAPHH OCOH TOMAMHA:
xm—8 sint, =8 cost;

¥,
; foont = —ctgl,

Y= = Tasior

, A . | I
={—= ] —=(—clgi), — = — .
¥o * )t ol ( RO —8sin{ 8-sin’t

3- dapcxona Toruwiupury
l. y=In(x+4 \/l +x*) GyNKUHRHHHT GHPHHMR BA HKKHHNH TApTHO-

/N XOCHAACHHW TOIHHC.
2. y=—;-;+-§ GYHKUNAMHHE A- TaPTHOAH XOCHAACHHH TONUHT.
3. Kyfiwnare vewrnamanap Ounan olikopMac XxXaana Sepuaral
GYHKUHANAPHART OHPHHYR Ba  HKKHHYH TaprHOAH  KOCHAAAAPHHA

TONHHI:
a) ¥’ =2px; 6) y=ux+ arcigy.
4. MMapametpux teHraamanap OunaH OGepuaran pyHKUHAAAPHHHE
HKKHHYH TapTHOAH XOCHAACHHH TOMHHF:

x=In(l 4%, fx=a{t—sint),
3) y=a{l —cost).

ym=t
5. Ywbé
y 5t
X=—7.
I+
5‘*
y= 1482

NapaMeTpiHK TeHr1aManap Ounau OepHaran rpH “HIHKKA Mo(2, 4)
HyKTana ¥THA3IKWACraW YPHHMZ B2 HOPMAA TEHrAAMACHHH TOMHHT.

3- mycranus uik

1. a) y=%(2lnx-—-3} DYHHUHAHHHF WKKHHYH TapTHBAM Xocuaa-

CHRH TOMMHT.
6) Yuwéy _
x=arccos \/¢,

y=1-¢
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napameTpHK TeHrAamadap Ouaan GepHarad QYMKUHAHWHT HNKKHHNH
TApTHOAH XOCHAACHHH TOMHHT.

8} & +6—2"— | =0 Tenrnama GuNaM owxopMac xarna Gepuiraw
y ¢ HKUKARKHT MKMKHHYH TapTHOAH XOCHNACHHH TOTHHI.

3 a) yg=2x'sin(5x—3) PYNKUMHANAHI HKKHHUYH TAPTHEAH XocwaacH-

HH TOUHHI.
x=Int,
=1
¥ [

6) Ywoy
MapaMeTpHN TeHrnaMmanap Ouaan OGepuarad QyHHUNAHHHT HKHHHYH
TapTHOAR XOCHNACHHN TONMHT.

8) X444 —3xy=0 Tenrnama Guran oluKopMac Xxanga GepHAraH
¢ DYMKUHAHHHF HKXHHYK TapTROAH XOCHAICHMH TONWMI.

3 a) y=%ln’x PYHKUHAHHHT HKKMHYH  TapTHOAM  XOCHAACHHH

TONHNHT.
6) Yw6y

[ x=sh’t,
ch®t

=

napameTpHK TeHrnaManap Ownax OepHarad QyHKUHAHHHT HKKHHYH
rapmﬁml XOCHAACHHH TONHHT,

B) x* —xy+y¢'=1 Tenrnama GunaM owxopmac Xonrga OSepuarau
DYHKUHANKRHET HKKHEME TapTHOAH XOCHAACHHH TOMMHT.

3-§. eyuxunanunr audpbepenunann

3.3.1. y=f(x} Ppyuxuuannnr aupdepenunann aeb, yHHHT opTTHpPMA-
CHHHHF 3pKAH §3rapyBuUH x HWHHI OPTTHPMACHFA NHCOATAH YH3HIIH
Gyaran 6ol KHCMHra aRTHAAAH.

y=f{x) Pynxunannnr sudpdepenunann dy Ounan GearHnaHAAH.
DOynkuwarHnr Axnddepenunann ywwrr Xocuaacd Ounaum spwim yira-
PYB4H OPTTHPMACHHHHI K¥YNaRTMAcKra TeHr:

dy=F(x}Ax éxn dy=y -Ax.
Papwankn, dr=Ax. lLly cabaGax

dy=f(x)dx éxu dy=ydx.

Anddepenttnan reomerprn Muxatian y={(x) GyHkuus rpadgmurura
M(x, y} HyKTana ¥THasWAraH ypHHMAa ODAHHATACHHHHI OPTTHPMACHIa
Teur {20~ waxn).

DyHuHAHNHT Anddeperunany dy YHHHT Ay OpTTHPMacHaaH Ax ra
HHCOaTaH OKOPH TapTHOAH YEKCHI XHYHK MHKIOpra $apk KHAGAH.

148



3.3.2. Arap u=u(x) Ba v=v(rx) OyHkuunrap audppepenunanna-
Hysun 6¥nca. y xoana augpepentinanranur Taspudy pa auddepenin-
annaW KOHZANapHAaN GesocHTa AnddepenlnaJHHHr acoCHA xoccana-
pHra sra Synamuna:

. d{C)==0, 6yuna C — ¥yarapmac.

. d(Cu) =Cdu.

. d(utv) =dusdv.

. d(u-v) = udv 4 vdu.

d(%)= -f'd"—vz'“;"_ GyHaa v 0.

- df(u) =Fu(a) -wdx=F (u)du.

I-MHCoA y=tg'2x ¢yHKunA andpepeniiHainie TODHAT.
Eynw Qiaun OGepHarad GyHKUMAHHHI XOCHAACHHH TONAMH3!

= Btg*2xsec™rx .

D G W~

. 1
y=81g%2x —5
Y xanaa dy=8tg*2x- sec’2xdx.

3.3.3. y=f(x) DYHKUKAHHHT uxKurvu TapTrubau Sudpdepenyuaru ned
Gupunun  TaptHban  andrbpepenilHantial  onnuran  aHpdepenunanra
afiTuraaw Ba

d’y=d{dy)
KaBn Gearnnanain.

y=f(x) QyHKURRIIAT n- TapTubau Guipdepenyuaiu nel (a—1)-rap-
THON AHdpPepenunarsan aaHirat AndPepeHUHANTa AATHABAH, ABHH:

dy=d({d""'y).
y=[{x)} ¢bynxuna Gepuaran G¥anl, GyHla xr — 3pKAN Farapysum
6§aca, y xanga yHHHr wKkopu Taptalan anddepedunaanapy ywoy
$opuynanap 6¥duva xucobranaimn:
dymy’dy?, Py=yde, .., dy=yodx".
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2-MHucon. g=x(Inx— 1) PYNKUNRHAHF WKKHNYK TAPTHONH Andde-

PEHUMAAHHN TOTNNHC.
Euww. Bepuaran QyHKUMAHHHT GHPHHYN B8 HKKHHUM TapTHOAK

KOCHNAJEPHHH TONAMH3I:

[ w1
y=Inx—I4x- ~;—=Inx., y=-.

Demak, dy=Inxdx, dly= :—dx’.

3.3.4. Gdynkunannnr dy AnddepeHLNan YHHHT Ay OPTTHpMacHAaH
Ax=dx ra HHc6aTaH IOKOPH TAPTHOAH YeKCH3 KHUHK MHKAopra dapk
Kunaan, wy cababam Ay=zdy &xkH

e+ Ax) —f{x) = (x) Ax,
fx+Ax) =f(x} +f (x}Ax

dopmynara sra Ofaamn3, Oy dopmysa ¢Pyukuna KdAmaTirapuun
TakPHGOHA Xucobnawnapaa K¥NNaHHAAAN.
3-mMucon arcsin 0,51 HuAr TakpuOuA KuAMaTHHK XHCoGraHr.
Eunw. y==arcsinx ¢pyHkUHAHK Kapafmnd: x=0.5, Ax=0,0l ne6
onnG Ba arcsin (x4 Ax) 2z arcsinx 4 (arcsing)’Ax ¢popmynransan dohaa-
nannG TonaMHi:

Synraan

I
Vi—@5°
= 2 40011 = 05%4.

arcsing,51 2 arcsin0,5 4 .00l =

{yunait kuans, arcsin0d,51 220,534 paanau.

4- dapcxona ronwupury

I. y=2x"45x" pyuxunn GepunraH. Ynnur:
a) OPTTHPMACHHH TONMHT,
G) opTTHPMACHHHHT GOW KHCMHNH TONMHT.
H: a) Ay= (62 + 10x)Ax+ (6x+5)Ax® + 2Ax%;
6) dy= (6x°+10x)Ax.
2. KyfinnarH o¢yHKUHARADHHHT OupuHue TapThOan andrdepeHum-
aNNaAPHHH TOMHHT:

a) y= \/|+x"'; 6) y=arcsin-:-; B) y=In(x+ \/l-l-x’).
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3. Kyfngarn ¢yHKuwanapuuNr WKKMHYR TapTHOMH Audrbepenun-
BI1BPHHE TOMMHI:

a) y=e"’; 6) y==x(lnx—1); 8) y=arccosr.

4. Kyfinnarn QyHKUMANGPHHHT YyuMHuH TapTHOAM mu:pq:épeuuu-
ANNAPHHH XHcobnahr:

a) y=cos’2x; 6) y=(2x—3)% ) y-'i".

5. KyAunarn ¢yHruuanapuuur TaxpuGui KAAMATAGPUNY Bepryn-
0aH KeHHHTH WKKH NOHACHTa4a aHHKAHKAA YHeobaanT:

a) x=1,03 1a y=x*—dx* 4-5r4+3;

6) x=02 a3 y= /I $x .

X a) 5,00; 6) 1,i0.

6. ;jl—'f HNMr  TaNPUOHA KuAMaTHHH BePrysaaH  KeAMHIW  HKKH

XOHACHraYa aRHKAMKILA XHCoOAaHr.
H: 203

4- mycraKus uw

1. Arap

a) y=xlnx; 6) y=e~*.cos2x
Gyaca, dy. d'y, d’y Andibpepenunarsapur xucobaanr.

2. CyHKUMANAPHHHE TAKPHOHA KHRAMaTAapHHH Bepryafak Kefud-
M HKKH XOHACHFaua AaHHKAWKAA XHcoBAaawr:

8 f—x
a) x={,| na y= 1t x ;

6) xr=098 na y= \/x’—}'x-r-Tt_) .
NG a) Lk 6) 2,09,

4-§. Paaa, Nlarpanx, Kowu Teopemanapn.
JloftuTans Konaacn

3.1.].% oA TeopeMacu. Arap y=f(x} PyHKuHA |a, b] kecMana
YIAYKCH3, (a, b} opaaukaa AuddepenunananyedH pa f(a) =f(b) 6¥aca,
¥ X112 akanau GutTa WyHdall x=¢ (a<Cc<Cb) HYKTa MaBMYAKH, YHIA
F (¢) =0 6§arann.

By TeopeMa XOCHAaHHHT HOAANApH EKH RJANWINAPH XaKWialH
TeopeMa Xam Aedinaaiu.

arpaHm Teopemach. Arap y=f(x) ¢yHnunn [g, ] kecmana
yIAyKcH3, (a, b) opannkaa nudupeperunannanypun Gyaca, y xanaa
aKaaam GHTITA WYHAAR x=¢ (@< c< 8} HYNT2 MABKYAKH,

f(6) —f(a) =F(c)-{b—a)

*»

Gynann.
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y TeOpeMa YeITH aAHpManap XaKHAare Teopesa xam AeAHTanH.
.ﬁ OWH Teopemach Arap y=Ff{x) Ba y=¢{x) PpyHKunanap [a,
b] kecMana yaaywcus, (a, b) opasnkna awgpepeHUHAANZHYBUH, Ly
Ounan Oupra Oy opainkaa ¢'{(x) =0 Ofaca, y xamna akanid Gurra
wrynaall x=c(a<<c<Cb) HYKTa MaRXKYINH,

f)—ftoy _ [ie)
e(d) —pla) g ()

Gynanu, Gynga (b5) F*p(a).

l-Mmucon 'lpl’ ] kecmana f(x) =x° — 6x+ 100 bynxuns yayn Parn
TeopeMacH YPHHAUMH? X HHHI KaHAaW KufimatHaa ' (x) =0 6ynaan?

Eusw. f{x) eyuxuna x sHpur Gapua NuAMaTHapHAZ YINYKCHI,
Indpepenunanrsanysun Ba yHuur [I, 5] xecma oxupaapugard kuhmar-
naph Tenr: f(l) =f(5}==95 6faraun yiyn Parn reopemacn wapraapu
Gamapuragn. x Huwr [ (x) =0 Gynaanran whimatH f'(x) =2x—6=0
TEHrNaMalaH aHHKNAHALH, ABHH x=3.

2. MHCc0n f(x)=2x—x" STpu uHINKHHHT AB Ehnga wynnah
M Hykranp TonuArks, Gy HyYKTana SMPH  YH3HKKa §TKalmiraw
ypHHMa AB satapra napaanen GyacuH, Gyuna A(1, 1) Ba B (3, —3).

Eunw. f(x)=2r—x* QyHkuun x wunr Gapua KufAiMataapHia
Y3IvKeHd  Ba  auddepenunannanysun. Hanawaérran M HyKkraada
¥TKaaHAraH ypDHHMaHWHHT Oypuak kosdpHunentn waptra x¥pa
-"__‘”b—_fai‘l?_ Fa TEHr, HKKMHYH TOMOHAAH, Jlarpank Teopemacura x¥ypa
HKNHTa a=] Ba b=3 KHAMaT opacuaa

) —f@)=f (c) (b—a)
TEHTAHKHH  KAHOATIZHTHPYBYH x=c¢ KHAMat wmasmya, OyHaa
F{x) =2—2x. Terniwnn xufiMaTAapHH KyficaN,
fY=F(1)=(3—=1)f(¢)

(2-3—-3 (2 1—1})=(3—1) (2—20).
By oxupru TenrAaMaHH ¢ ra necGatau eucak, c=2, f(2) =0. Wynaah
KHanb, M nykta (2, ) KoopAmNatanapra sra.
3, —
3-mucon f(x)=1/(x—8)" dynkuns yuyn [0; 10] kecMana
J'largaum TEOpPEMACH FPHHARMH?

YHWw. f(x) Gywkuns x HuHr Gapua KHAMaATIapHIA YINYKCHI,
2

3YT—8

TacHAa MaBKYA 3Mac, WyWra kypa Jlarpawk TeopeMacH JpHHAH
IMacC.

342 AHHAKMacCAMHAaApHH OYHWHHHr JlonuTane
KOWIACH (% €KH —:} KYPHHHAGIK AHHKMACAHKIAPHH OMHW). f(x)
82 @{x) ¢YHKUHANAP xo NYKTamuwr Gupop aTpodusa (xo HyKTa-
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M §3ulden Tawxapu} AnbddepeHunarnanypin va ¢ (x) 90 G6facan.
Arap lim f(x) ==im @(x) =0 éxn |lim f(x) =lim p(x} = oo  G§aANG,
l“'-.l' lﬂh

.-.s “‘ -
lim f,!tl mammya 6§aca, y xomraa lim L1 — figy
-y ¥ {X) y 9 ¥ Xo1aa x-l-r: ¢(x) = l-l-r: ,"‘;] Gy”an".

x—+o0 na Xam JlonuTane wowgacH pHHAM.
0.00 EKN oo — o0 WAKIMAATH BHHKMACAHWNAP sareSpaHK aamaw-

THPHLUNAP OpKaJH —g- EKH % KYPHHHWIAATH AHMKMICANKABPra KeNTH-

puanb, cyurpa JTonmraae Kouagacunaw ¢oftanaHnaann.
0°, " En ™ K§pHHMULIATH HHKMACIHKAAD JOrapHOMABW

opKaax % ExH -% KFpUHHLWIAATH GHHKMACAHKAAPra KEATHPHAADM.

£—sing

4-mucon lim HH TOMHHT.
F o]

E v u w1. HposaHuur cypat Ba MaxpaxH x—0 Aa NaIra HHTHAZAN,

wy cababnu —g— WAKNHIATH AHHKMACJHKKa 3raMH3. JlonuTanb wouna-

cHiak pofilaAsancak,

£-—sing | —comx sing 1

limE= I o (i LS | i o L
i) ' 4 x-+0 6s 6

By epaa Jlonntans KOWAACH HKKH MApPTa KFNAaHHALM.

5-Mucoa limx®lnx HH TOMHHS.
=l

Eunmw 0.0 wakimaary annKMacankKka amn3, X'Inx xfnafrma-
HR —";—" Gfannma wawinia wgoasnacak, HaTHMHaAa % WaKAHAATH

rd

AHHKMACAHKXZ 3ra Gfaamnd. JloAHTaAL KOMARCHHN KitaafuMua:

. \ , ..
limcine = lim-"% = lim—2— = — 3 limz?=0.
vy o —t _ 2 1—0

i g

6-Mucon Himisinx)” 64 TOMHNT.
x=l

Euww. 0° waktuaary amexmacanuka sramwy. Bepuaran ¢ymxun-
AkK y Ounad Gearunal: y=(sink)", Oynn Norapudmaalimui:
. I sinur
Iny==x In siny = -

3
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Jlonurane MoHABCHHN KYANaRAMH3:

fcmr
Insi sinrx
limlny = lim 2o = lim =
] L P _!_
x P

"?m_ x-—-ei-—-cosx)=0.
-1 0 k117 4

Wyuaad kuaud, limy=e’=1 .
0

§- dapcxona Tomuuupury

1. [—1; 0] a [0; 1] kecmanapaa f{x) =x—x° dynkumun yuyr Pain
TeopeMacH YPHHAHMH? Arap ypHHAR G6Faca, ¥ XoAfa & HHHT Terduwad
KHAMATASPHHH ‘I‘OITHI(I‘

Kix= k.

2. f(x) =x’—4x+3 GyHKUNA WAAHINAPH OPacHAA XOCHAAMHHT
WALH3IH GOPAHTHHH TeKIHPHHT-

3. [—1, 2] wecuana -1 Ba | — -3\/;’ dbyHxurarapra Jlarpauw teo-

pPeMacHHM K¥ana6 ﬁﬁaammu'-'
4. Kaficn HyKtapa f(x) =4—x* QyWKuHAra §TKasmaraw ypuHMa
A{ —2 0) Ba 8(1, 3) HyKTanapHH TOPTHG rypyn-m BaTapra napaanea?
XK: (=0, 55 3.75) Hykraaa.
i 5. f{x}-—x Ba p(r)=x ¢ymmmu|ap yuyn Kowu dopmynacuuu
€3HHT Ba ¢ HYKTaHH TONMHI,
6. Jlonutanb Koupacuaan ¢podnanaunt, AHMHTAAPHN TORHMI:

2) iﬂ‘%%:i‘ 1) lim tgx-ns
6) lim 120 ¢) lim (1gx)™
) tim £=1 x) lim (14+3).
" EL".?("‘?'_—. i

)Ka} 1 6) 3; B) ‘r) .n)O e) I; m) 3
5- mycraKua uw

1. [—1; 1] xecmana f(x)=1— v;cpynmum yuyi Pana reopesacy-
HH K¥ana6 Synanumu?
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2. ¥Yuby

a) f(x)=arctgx dynruun yuyn [0; 1] xecmana;

6) f(x) marcsinx dpynnuun yuyn [0; 1] xecuans;

8) J{x) =Inx $pynruns yuyn [1; 2] necuans Nlarpaux Gpopuynscunn
€3HNE BA Ta=¢ HH TONHHT.

X: a) -\/%—I; 6) -‘}1—%; a}T,'E.

3. Yty
a} sinx sa cosx pynkunnaap ywym [0; 3] ecmana;

6) X sa \f; Pynxunnaap yuyH {1; 4] kecmans Kown ¢opuyas-
cHHn E3MHF B X==¢ MM TONMNI.

3
X:a) 3 6) -\k—"i)'

4. Jlonuraae Kowaacuaa® GoRANAANMG KYRHAATH ANMKTASPUH
TOMHNT

s -t . g
3) timgoean 6) lim om0 s

. . . . 1 .
) E—T arcsing.cigx ; r) !LT (?- clg’x).
) |il'!'l (n—2x)"™; e) ,I.'.T (x4+29".

HK:a) 2:6) co:8) 1; 1) %;n) I, e) 2

5« § Telnop Gpopuyancn

3.5.0. Arap y=f(x) ¢yHnunsn xo WyKTauwar Supop aTpotwiaa
{n+1)- rapTuBraua xocuaaaapra sra 6§ace ((n-4 |)- TapTiSan xocuaa
XaM KHpaaM), ¥ xanda Oy aTpodHHNr Xap KaHaald r HyXTach yuyH
n- vaprubnn TeAnop dopmyaacH FpHHAN:

f0 =fxa + 5 )+ L (x4
’lﬂl (‘0)

a!

+ ..+ (x—x0}*+R.(x) ,



e
(n+1)

waksnaaty Xoadux xadu pefinnanu, £ HyKTa x Ba xo HyKTasap
opacufa #TanM, AbHH f=xo+08(x—x) 8a 0B,

l-Mucon f(x) =x—2x+3x+5 KINX8RHH (x—2) HKKHXAOHHHT
GytyH mycGat napamanapn Gyfuva éfnnr. *

Eunw. Macatann xXaa KHAHW YuYH KFNXAZHW  Ba  YHHHT
XOCHNIBABPHMHHT xp=2 HYKTadarn XHAMATAAPHHH TOMHIY Kepak.
Ternwan xucoGnawnapuu Gaxapamiua:

(x—x4) "+ Tefitop dopmynracuuuur Jlarpanx

Gyuaa R, {x} =

Fx)=3"—=4x+43; f'(x)=6x—4; [ (x) =6; n 24 yuyu fui(x) =0.

Bynnan: f(2) =11; [/(2) =7; [*(2) =8; [ (2) =6.

Hemak,

Hah=x'— 204 x4 5= 1 + (x—2) + 3 (—2) "+ 5 (x—2)°
8KH

fx) =22=22 43+ 5=114+7(x—2) +4(x—2)*+ (x—2)°.
2-MHCON xo= —| 23 f(x)=e" GyHRUNA YUYH yUHHUH TapTHOAN
Teiianop GopMyAaCHHH E3HHT.
Eunw. Bapua n nap yuyn f("(x) =¢* na fw(-_I)=—' IKaAHH
L4
paBwaH.
Jlemax, .

H 3
e Y

x+0*

wy Guran Gupra R,{x) =é o Oy epna f wykta x Ba — | opacHaa

ETaAH &uH

E=—140(x+1), 0<<8< L.
3.5.2. Arap Tehnop ¢opsyrachas xo=0 ammuca, y xrouaa,
n-TapTH6an Maxnopen Qopmyaacu xocHn Gynamu: .

oy =f0) + (0 L0 oy | 12Oy p i),

(a1}
Gynaa Ra.(x) = i (n+(l?' x"*'— Kanank xan, E Hyxra x 83 0 wyKkTanap

opacHaa €raaM, ABHH Emmly, OB <|.
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Dasan pynxunsarapuunr Mawtopen dopuysach OSFAnua EAnamacu-
HH KeATHPaMKI:

-

=it +(u+ll' =

- w2
Slnxgﬁ——:ﬁ-.'.ﬁ_ . ” +i l”+

:’"
+ (= 1)cosbr oo, (2 Fin e

"2 s n L&) X’."”
cosxme] — st+H5— - —(=1 —(—2;‘7!+(— )"t cos0x

s’
40 =1+04 2020 2y ""”'";',,‘”'"’-’+ S+
mm—1}). (m=—ntl) mim—1)..{m—~n) el bl
+ "4 et (146x)

Fix)} = (1 4 x)™ dynxunAHHAT EAMAMacH Gunonuas édurna neftuna-
an.

3-mucon Mawroped dopuynrach époamnaa f{x)=In(l+x)
yHRUHAHH x HHHr Aapamanapn OYfwua ERunr.

Euynw. f{0)=0 sxanun paswaH. Bepuaran QpyHruHAWHHr XocHaa-
AapHuR xucabaafmns:

TN B
f’(x)-,_‘_, Fix )= (H_},.f{x} ek
g 23 gy ISR Cond LA
7 (x) 1+ LR T =(=h a+"

lyuna#i «nané,

FOY=1; [f"0)=—1 ["0)=2;, [™"0)=-3L ..,

!tul(0’=(_]}'+l(n—”!; f“+"{x} (|+ﬂ:}n+l .

Byaapun Maxnopen dpopmynacura K¥Acax,

A
In(l 4+x)=x— ;2'4_"3!21 X !ar+ o

+ (=) ESE x4 Ry(x)

EKn
In(l+x)=x—é+-5:——-a‘-+ (=1 = 4 +R {x). By epaa
n xﬂ-l-l I )
KoaaHuK xal R, (x)=(—1) AT - W_ﬁ , E HyKTa 3ca () Ba x HYKTa

nap OpacHAa €TamH.
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6- GapcxoNa TORWIPUFY

I fx) =2"—3:2+5x4 | Kynxamun x4 1 MKKHXBAMHHC 1apa-
maaapn 6¥finua ERHawr. .

W f(x)=—9+17(x+ 1) =9(x+ 1)+ 2(x+1)*.

2 xo=] HyKTaga f(x)=yX OYHKUHA Y4YYH YUHNYH TapTHOIH
Tedaop popmyaacHHy €anur.

Mo fl)mt — 27 4 Se— 1) — =11+ Ry(x) .
4
Gy epna Ry(x} = —13?58- -'3—_-11}—.

g’
3. f(x) =tgx pyHKuRA yayH uukuHuH TapTHGar Mawropen dopmy-
AACHHH E3IuHr.
1 4 2sin’f

X [x) x5 - LEBE

. 4 f(x) =xe* QyHKUMA Y4yH n- TapTHOAM Marnopen popMmynacHiu
€annr.

1
K [l mat B B b+ L (Gt et

6- mycragua uiu

I. Kinxagnap éAuaMacHHH €3HHr:

a) f(x)=2—2x" 4 *— 4 2x—1 un (x—1) uxkkuxan napaxa-
napn GyfiHua; )

6) f{x)=x'—5x"4+x*—3x+4 kynxaawn (x—4) HKKNXaR Aapaxa-
Aapy 6¥fnva.

2. a}) xo=2 nyxkTana f(x)=—x:| PYHKLUHA YMYH YUHHYH TapTHG-
an Tedtaop dopMynacHHH éanur;

6} xo=| HykTalga !(x}-:—;% PYHKUHA YYYH YYHHYH TapTHOAH

Tefnop popmynacuun E3unr.

3. a) f(x) =arcsiny GynKUHA yuyH yWHHYK TapTHOAN Maxnopen
GopMynacHiH SIHNHT;

6) f(x) =sin’x PYHKUHA yNyH 27- TaPTHOAH Makaopen PoOpMyaacH-
HH €3HMC.

8- §. Taupubul xncolaamaapra
Telaop popuyaacanunr Tarluy

Teftrop Gopmynacn uxTnépui f(x) GyNKuHANK

fer o+ 0 emrg + L gty
(L]
T

nl
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KyNxaa Wwawakaa TaKpuOuR  wdagaraw wmxoWund Gepaaw. by
Kynxan n- rapruGau Tedaop xignyadu mpedunamn. Xycycan, xo=0 na
n- TaptHéan Maxaopen xGnyaduza sra Ginamni.

Banar ¢ynkunanapunar Maknopew x¥nxaau wakanaars’ Taxph-
GHA ndoaaNaPHIH KEATHPAMH3;

P PR o
; s ey B2
I x . 2
cosxzy | -5+t g — -+ (=1 ik

{l_'_x)lzl-'_%x_*_ m(m2"‘”x2+ + M(M'-'”.,.(ﬂ'l—ﬂ-i-”x..

n=I1, 2, 3 ne6 oG, KyAngarn taxkpuGufi dopmynanapra ara
6ynamna:

e'=14x "I +x+§: et | -|-J|c+§+i'61 ;

. . £ . £ 8
sinx == x, smxﬁx——--é—. smxzx—?-}-m,

2 - N 2
cosxz | ——; cosx~l—-2—+w. cosle——? +

2
a4l
x
+ 5~ 7w

(I+0)"=14+mx; (14x)""=14+mx+ LU"E':—'-’—.:’;

(+0)"= | +mx+ m(";”:’-l- m(m—]:;(m_mx“‘

Keatupuaran ¢pyHxkUHANapAHHT Xap GHPH yuyH TakKpuOui ¢popmyaa-
Nap AHHKARKHHHC opTHO GopHlk TapTHGuaa Gepu.raH.

Teinop (Makaopen) ¢GopMynacH DYHKUHAIEP KHAMATIAPHHH
Gepuarad aHuiauxga xucobnawnapga K¥AMaHHANa0H.

Macanan, f(x)}) GYHKUHARHAG X =g HyKTanard KHAMaTHHH XaToaRTH
€ AaN Karra Oyamafauran aHHNAHKAa XuwcoBraw yuyH TeRaop
K¥NXaAMHH WyHoai k- TapTHOraua onuil Kepawky, 6y k con [R.(a)| < e
TEHICHAAHKHH KaHOATAaHTHPYBUH 1 JaPHHHT 3HT  KHYHTH  KHAHG
TAH/JAHAAH.

l-MHCon e connn 0,000] ravya aHHKIHKDE XHcCOGAAHT.

Eunw x=a=1 3KaHAHMMHH xucofira oncak, Maknopen GopMy-
Aacura xypa: ,

e=f()=14j45 + o+t Rull) .
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n HaHr R, (1) = BT +1)' << (,0001 tapTHH KaHOATAAHTHPYBYH 3HI
KHYHK KHHMaTH k=6 G¥naam, 6ynna 0<<E<|. JemMak,

ezl+ﬁ+%+ +$=2.7|8‘

3_ =
2-MHCON \/29 HHHr KuAMaTHHH 0,001 raua aHHKJIHKAA XHCOO-
JaHr.

E 4 uw. Bepunran wnaunsun Gynaafi Hposanadimus:
8, — 5 '
Y3 = VTFE =3 I+ =3(1+5 ).
Ywo6y Gunomuan éiinnmanaH ¢ofisasaHaMH3:
(T4x) = e MOty

+ mim—1I)..(m— n+l}x+R (x) .

nt

By epaa
Rytx) = M= JAnzt) pobi( pgymmnmt i<l
R.(x) HHHr KMAMaTHHH YpHWTA KViuG,

R B e T

Ouil TeHTTHKKA 3ra 6¥aaMus. R,(x) xaTouukuu | xj << 1 8a eTap.mya kar-
Ta 7 apAa HCTANTaHYya KHYHMK KHJHIL MYMKHH.

2 H
x=—Ba m=-3 nel onacak,

V39 =3(1 = +R,(~2%)).

XncobnallnapHUHT KeTMa-KeT XaTomuKAapu KarTaddrd 3| R,| Hu
Baxonal, TonaMus:

|<—3—'2?3'ﬁ<0.0003‘

Jemak, OepuiraH aHUKJHKAA XHcobaalr ydyH YyuTa  XaAHH
(h+=3) onHI eTapAH 3KaH, AbHH

3/39 23(1 +0,024 --0,0006) =3.072 .

160



7- dapcxona ronuiupuru

I. y=--~i—l— GYHHUHA YYYH xe==2 HYKTaA® YUYRMMH TAPTHOAH

Teinop kfnxaaukn &unr. Bepuaran QyHKUHR Ba yMHHr K§nxasw
rPaPHKNAPHHH YH3IHHT.

2 .
2. e‘zl+x+-‘? TaKpHOHA Qopmynanah ¢olinanannb -é: HH To-
2

NHHT Ba XaTarMNuM Gaxananr.
A + & 0,78; e<0,0].
Ve

I3‘ KyAunaarunapun 0,001 rava auuiannaa xicobaaur:
a) cosdl®; 6) y/I20.
M(: a) 0,754; 6) 4,946.

7- mycrakui ui

l. f{x) ==arcsiny ¢yHKUHA YNYH YuMHuW TapThban Mawropen
KYNXaAHHH &3ukr. Bepuaran $ynkina pa ywuWr K¥nxaaw rpaguiaa-
PHHH ACAHF.

2. Ky#tunarnnapun 0,000 rava aHukAHKaa xucobaanr:

a) yeé: 6) 129; ) sin36°.
XK: a) 1,395, 6) 2,002; B) 0,587,
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4-8606
OYHKUHANAPHH XOCHJANAP EPAAMHAA TEKIIHPHIL

t- §. Bupnnyn Tapruban xocusa épaamuna
PYHKUNAAAPHHHT IKCTPEMYMNAPHHN TEKWHPHL

4.1.0. Arap (a, b) OPAIMKHHHT x:3>>&; TEHFCHALTHKHH KaHo-
ATJAHTHPYBUH HKKHTA WXTHEPHA x) BA x2 HYKTadapH yuyH flx2) > f{x))
TerrcHaank OGaxkapuaca, f{x) QyHKUHA (a, b} opaIuKia §Gryeuu
[efHIadn.

Arap (a, &) OpanHKHHHr Xxy>>X| TEHTCHIJAHKHH KAaHOATIAHTH-
PYBYH HKKHTa HXTHEPHA X1 Ba x2 HYKTanapH vyuyH f(xa)<f{xi)
TeHrCH3IAHK Gaxapuaca, f(x) OyHkuua (a, b) opaankia xaxgroedu
JdednaalH.

Opa.lHKAa Fcypun 8KH HaMawsuH (yHKUHRIAp MONOTON PyuKyun-
Aap Ae#naaau. ]

MOHOTOHIHKHHHT 3apYypHiA WapTIapH:

I. Arap (a, &) opaauKaa audpepeHunaananybin y=F(x} ¢yakudn
yeysun G¥aca, y xa1aa f'{x) =0

2. Arap (a. b) opainiia AnddepeHUHATIAHYBUH y= (X} PYHHUHR
Kamawbyu Gyaca, y xanda f(x) <0

MOHOTOHIHKHHHT eTAapIHIHK WapTaapu.

. Arap (a, b) opaanHaa 1updepeHUnaaaHyBUH ¥=f(x) PYHKUHA
MycGa7 Xocwaara ara O6Vica, AabHH f{x) >0, y xa11a ODyHKUHA Wy
opatHKaa Joyawu Pymxyus 6§ralu.

2. Arap (a. b) opaaukia anddepentinaanaHysyn y=[(x} pyHKuuna
MaHouit soch1ara sra 6faca, AbHK [ (x) <0, dyHKUHA WY OpaIHKAA
namawern Gynkyun 6vnaan.

DYHKUHAHHHE  OHPHHYH  TapTHOIM  XOCHJIACH HQITA  TeHr EKM
YIANWRA 3fa O¥.1aJHMaH HYKTANADH KPUTUK HYKTaAap definaaim.

3ur colla Xxoanapaa y={(x) GPYHKUHAHHHI AHHKAAHHW COXACH-
HH YEHJIH COMAATH KPHTHK HYKTanap OHNAH 4Yerapa.tasrad MoHOTOHIHK
OpaJHKIapra GYIHW MYMKHH.

4.1.2. Arap xo ByKTaHumHr wWyH1ad atpobu MaBmyl Gyacawu, Oy
aTPOpHHHT Xap KaHlaft x&xp HYKTacH yuyvH f(x)<<f{xo) TeHrcHa-
AHK ¥pHHAH 6¥aca, y Xo1la y=f(x} GYHKUHA xo HYKTala Mmaxcu-
MyMea putiaddu relniann.

Arap xo HWyKTaHWHr 1uywaad artpop Mabwyl OG¥acaku, Oy
aTpopHHHr Xap Kawilal xs=xo HYKTAacH YuyH f{x) =>f(xy) TeHrcua-
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AMK YPHHAM 6Yaca, ¥ XanRa y={(x) QyWKuHA xo HYKTada Mumusmysza
sputuadu peiinnan.

DYHKUMA MAKCHMYM EKH MHHHMYMFa 3pHIAAMTaH HYKTaap yHHHF
IKCTPEMYM HYKTANaPH AeHHAanH. PYHKUMAHRHT IKCTPEMYM HyKTana-
PHIATH KHAMATAADH DYHKUHAHHHT 3KCTPEMAA (MAKCUMAA SKN Mii-
Maa) Kuidmaragpu gednnanu.

DKCTPEMYMHHHT 3apypuil wapTtu. Arap y=F(x) pyHKunun
Xo HYKTana skcrpemyMmra ara 6aca, y xonga f/(xo) Honra TeHr &k
MaBXYd GYamaiau.

AMMO xap KaHHal KPHTHK HYKTZ XaM 3IKCTpeMyM HYKTacH
Gynasepmanan.

SKCTPEMYMHHHT eTapAHAMK WapTH. Arap x, HyKTa
y=[(x) DYHMKHHAHHHT KPHTHK HYKTacH OYAHG, GYHKUHAHHHF XOCH.Aa-
CH 6y HykTajau ¥THWA3 WILCPACHHH §32apTupca, y Xonja xo — Gy
GYHKLUHAHUAT 3KCTPeMyM RyXTacu Gynaiu, wy Guiad Gupra:

I. Arap xy Wykvadan 4angam yurra yrawaa §(x) §3 HWwopacHHu
MycGataan wawduiira jaraprupea, y xonga xe HyHTaga ¢yHKUNA
M3aKCHMYMTa 3DHILALH.

2. Arap xo MyKTaDaW Yangau ¥Hrra §THwga f(x) ¥3 nwopacHmuu
Maupuiiaan Mycfatra yaraprupca, ¥y xanima xo HYKTala ¢yHKUHA
MHHHMYMTa 3PHILANH.

Llyanad KuAHS, MOHOTOHAUK OPAAHKAAPHHK Ba (YHKUHA 3IKCTPe-
MYMHHH TONHI YYYH OIAHH (YHKUHAHHHE aHHKJAHHIL COXACHHM
KPHTHK HyKTanap EpAAMHAA MOHOTOHJHK opaaWknapHra 6Vinw Ba
yNapaa XOCHJH HIWOPACHHH TEKWHPHLII Kepak.

LUyHAaNn KeAHH MOHOTOH/IHK Ba 3KCTPEMYMHHHL €TApPAHAHK WapTaa-
puian ¢oinanannG, JoHll Pa KamMaAHll OPaNHKNAPHHH, MaKCHMYM Ba
MHHHMYM HYKTAJADHHH TOMNHW Xamda GYHKUHRHHHT Oy HYKTa-
naphard KHAMaTIapHHH XHCOGAAG, HaTHWaNapHM TerHWAW MaaBan-
ra el Kepak.

f-MHcoa y=x"—3x" DYHKUHAWAHT MOMOTOHAHK OPANHKNAPH-
HK Ba IKCTPEMYMAAPHHH TOTHHT.

Euyw. Bepuaran QyHKUHAHHHT aHHKAaMHW coXacH — GyTyH Ox
¥KH 63146, yHUHT XOCHAaCH i =3x(x—2).

XocHnauw HaAra TeHrAalTHPHG, KPHTHK HYKTAAapHH TOMaMKI:
x1=08a x2=2. Ox §Kru Gy Hyk7Tasap GHNaH yyTa opannkKa GyAHMaan:
{—o0; 0), (0: 2) Ba (2; 4 o).

By opaavkaapaa XNXOCHAAHMHT HWOPACHHR TEeKWHPHG, HaTHMa-
NapHH KyAHODarM #aapanara €3amMua:

% (—oo;0) 0 (0;2) 2 (& +=)
4 +. 0 - 0 +

T ——

ymn=1”0) =03—3‘02=0; ‘.‘min=f(2) =23_322= —4.
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4.1.3. y=F(x) dynKunuA [o, b] KeCMata FIHHHHI IHE KUSUK (M=, me)
€KH JHr KaTTa {M-—y, ) KHAMaTAZpHra {a, ) OpaAHKAA ETYBHH
KPUTUK HyKTanaphaa €KH [0, 6] HECMAHHHT OXHMPAaPHAA IPHWAOH.

2-Mucod y=x'—2:243 PyHKkunAHHHr [—3; 2] xecManarn sur
KHYHK BA INT KaTTa KHAMATAaPHHH TONMHI.

Eunw. DBepuarad  $YHKUHAHHHE  XOCHJAACH: y’=4(.r —x).
¥’ =0 waptaan x;=0, x3=1 Ba xa=—1.

KpHTHH HyKTanapHHur XaMmmacH (—3; 2) oOpaiHKKa TerHuau,
Bepuaran GyHKUHAHHHP Oy HYKTaNapAArH Ba KeCMaHUHr OXHPAAPHAA-
rH KHAMaTIaPHHH Xucobnafimua:

4#(0)=3 y(}) =2, y(—1)=2 y(—3) =66, y(2)=IL
Wyknah knau6, [—3; 2] kecMana y, ,,=66. ¥, .=

I- dapcxona ronuwupuru

tbym(uun.napunur MOHOTOHAHK OPAAHKNAPHHI TOMHHT:
a) y=2=3x+x" 6) y=x(I+ Vx)
B} y=x—2sinx, 0{xsl 2n.

H:a) (—o, —1)Ba (1, + oo} na Ycanu, ( —1, 1) Aa KaMadan;
6} {0, 4+ oo) Aa Ycypuw;

a) (%‘ _531) pa ycypuH; (0, %) Ba 5_; 2:1) Ad KaM3IOBYH.

2. OYHKUHAHHHT IKCTPEMYMAAPHHH TOMHHF:

a} y=_-;‘:2-5: 6) y=‘x+}; B) y='T'“'.

H: a) x=0 aa gn,,.=0 r=4 02 y,,=8;

6) x=1 na go,=2: x=001a gy, =—2;

B} x=¢ A3 Yug,= £

3. Yw6y
a) -y-—-]— c|>ynuu.nauuur [0, 4] xecwanaru;
6} y—-arclg cpyuuunﬂuuur [0, 1] xecmanarn Inr KHYHK 88 3HT

KaTta mﬁmamapnuu TOIHHT -

X:a) M=06, m=—1; 6) M=%, m=0.

I- mycraxur utu

1. DyHKUHANAPHHHT  MOHOTOWIHK OPBAHKAAPH Ba  IKCTPEMYM
HYKTaNapHHH TONMHF:
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W a) (-—l. —%) pa (ﬁ l).u.a KaMaI0BYH; (—%%)m
t

seamn: g my(— t N m N
ycan"' yuin_y( V‘Q )_ \(§' [ J— y( v,E)— 7 .

“6) (0, 2) na KaMalOBNH; (2, +o0) 2a JeyBuM, y,.=
=y{2) =2(1 —In2) =06l

B) (0. + oo) Aa ycypun.

2. Yuby
I—x+x’

s #uur [0, 1) kecmanaru;

al y=

6) y= :/x+l — {/x—l Hidr (0, [] necmanarn;

B} y=x+2x uunr {0. 4] kecmadars 9Mr KHYHK Ba 3Hr KarTra
KHAMaTAIPHHH TONHHF:
Ko 2) Yppy=1. Yma=06;

6) yl"lll=2' Yoin= Jﬁ H
B) Yne=8. Unn=0.

2-§. Qg‘l_::mnuuui: KaBAPHKAHTH 82 GOTHKANTH.
AMW HYKTaAapH. ACHMNTOTAAAp

4.2.1. y=f(x) GYHKUHAHHHT rpadurH (2, &) OpPaSHKHHHT ucTanrad
HYKTacHZa YTKA3IWATaH ypHHMalaHw nacrda &rca, y Xan1a PyHKUMA
rpadird xasapus nefnnanu.

y=f(x) OYHKUHRHHNT rpadHrH (4, &) OPAAMKHHMHF HCTAAraH
HYKTACHA3 ¥TKA3WATaH YPHHMaAaH roKopuda érca, ¥ Xanga PyHKUHA
rpagurn Sorux nefnaann.

DOYHKUHA FPAGHTHHHHT KABAPHK KHCMHHH GOTHK KHCMHAAM aXpa-
TyBeH Mo (xo, f(xo) HYKTa rpadpuKHHHI 3THAHLT HYKTACH AefHAasN.

DyHKUHA TPaAaPHIHHHHI KAaPapHK &XH OOTHK
GYNTHWHHHHT €TapAHAWK wapTaapH Arap (a, b) opa-
AHKI2 AH(pepeHUABNNaHYBYH ¥ =[(X) DYHNUHSHHHT HKKUHYH TapTHE-
AW XocHAacH MaHpuh, abuw [7{x) <0 G6yaca, y xonaa Gy opanniaa
dyrkuna rpadpurn Kapapue G6¥aanm.

Arap (g, &) opaankma SHGdepeHUHBANANYBUH y=[(x) DYMKUMHA-
HMHT HKKHHYN TapTHOAH XocHAacH wmyc6ar, ABHH [”(x) >0 G6¥aca,
y xonna 6y opaaMkza QyHKuMA rpagmru Goruy Gynanw,

Kasapukank opanuruun GOTHKAHK OpPaJHFHAAH aXpaTuO TypyBsuH
IFHAHLL HYKTACKASH FTHILAS HYHKUHAHHHT HKKHHYH TapTHGAH XocHAa-
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CH HWOP3acHHH VarapTHpau. Dydaad HyKTanapaa QYHKUHAHMHC
HKKHHYH TapTHOIH XOCHAACH € HOAra TeHr, éXH MapXxya Oyamalan,

frix) =0 &y [7(x) magmyd GYaMaRauran nyKTanap uxxumsu Typ
Kpurux nyKratap nefHrann.

IrHAHW HYKTAaAapH MaBMyNA OYVAHWHHHUHT eTap-
AWAHK WapTH Arap xo HYKTa g==F(x) -DYHKLUHA YI¥YH HKKHHYH TYP
KPHTHK HyKTa Gfaca Ba [’ (x) MKKHHYH TapTHOAH Xociaa Oy HyKTanaH
YyTHwIa wwopacwud Yaraptupca, y Xanda Oy GyHKUHA FpadHrHHHHT
Xo aBCLUHCCAANW HYKTacH ITHAHL RyKTack 6ynaam.

JdeMak, GyHKUHA rpadHIHHHHT KABAPHKAHK Ba GOTHKAHK OPaJHK-
JAaPHHH, ITHAHW HYKTAJNAPHHH TOTHIN y4yH OAAHH DYHKUHA aHHKJA-
HAIL COXACHHH HKKHHYH TYP KPHTHK HyKTaJap OHWAaH opanHKANapra
6yauin Ba Oy OpaaHKRApAa HKKHHYH TapTHGAH XOCHAA HIUOPACHHH
TeKwHpHin HepaK. Lllywaau kefiny eTapawank wapTrapuaal ofinana-
HHO, KaBapHKAHK, OOTHKAHK OPaJHXAADH Ba 3ITHAHIU HYKTaAapH
AHHKAAKaAH.

l-mucon y=uxe¢' QyHKUHARHHT KAPAPHKAHK, SOTHKAHK OpaNHK-
JMAPHHH BA ITHAHLI HYKTANapHHH TOMHAT.

Eunw. DBepuaran ¢yHKUHAHHHE AHUKAannw coxacw Gytyw Ox
Yi1aH wGopat. BHPHHYH Ba HKKHHYH TaDTHOAH XOCHABNAPHH TONAMHS:

y=e(l+x);, y'=e(2+x).

HKKHHUH TapTHOAH XOCHAAlM HAAra TEHTAAWTHPHO, HKKHHYH TYp
KPUTHK HYKTaHH ToMaMH3y: x= —2, Ox ¥K Oy HYKTa OHAZH WKKWTa
0pafHKKa G6¥amHaan: (—eo; —2), {—2, + o0).

By opanmknapra uKKuHuR TapTHOAH XOCHAA HINODACHHH TeKIDH-
Pu6, ywdy maneasin Tylammud:

x (—w.—2) —3 (=3, +w)
v — 0 +

y o |- e

x=—2 na rpadmraa opaHHATAcH y= —2¢” % O6YArTaN IrHAHIL
HyKTacHra sra 6¥namua.

4.2.2. Arap y=f(x) ¢ynkuna rpadmrudaru HykTa wy rpaduk
G6yinal uyekcHd yaoKnawraHaa yuaak Gnpop TYFPH  YHIHKKava
6yaran macopa Hotra watHAca, Oy TYFPH HU3HK y=[(x) PYHKUHA
rpagurHHHHT acumaroracy nel aTanaH.

Arap limf(x) =ac 6yaca, x=a TyFpn 4HIHK y=f(x) GyHKUHA

rPapUrHHHHT AEPTUKGA GCUMATOTACY DeAHAaAH.
Arap
k= lim ) 2 b= iim (f(x) —&x)
=4 @

LR
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k= lim " pa p= lim (f(x) — kx)
AUMRTAZP mapkyn Gfaca, y xonns y=Rx+b TYrpn UMK y=Ff(x)
DYHKUHAHHHT OFMG GCUMATOTOCU ARHUNANN.

Xycycan, k=0 pa 2opuzonras acusnroraza 3ra G¥namua.

2.Mmucon y= £ xi‘z"'a PYHHUMAHHHT ACHMNTOTaNBPHHH TONHHT.
Eunw. limy = oo SyaraNn y4yH x= —2 BepTHKan aCHMNTOTA

=1

Synaan. OFMa aCHMNTOT3/aPHH TOMAMMA:

fis} P "—=2x43
jl-l‘T x - (l-lua I(I+2] -l '
£—2r43
b—)ﬂ(im—m-nm( ek x)=
. 4x43
= lim-—-Tg=—14

Lynaah KuAKG, OFMa aCHMNTOTAHHHT TeHIJaMach y=x—4 KypH-
HHWra 3ra.

2. Qapcxona TORULPUFY

). Kyfngarn QyHKUKANZPHHHT KaBapHILIHK, GOTHKARK OPafHK-

JAPDHHH BA 3ITHANLL HYKTaNapHHH TONHHT: R

a) y=x*+52—6;, 6) y=(x—4)°+4x+ 4 8) y=e
XK: a) (—om, 0) aa kaeapuk: (0, + oo) Aa GOTHK; 3IHAHHKI
HykTacH: Mo(0, 6):

2 6) (— oo, 4) 23 6OTHK; (4, + o0 ) A3 KABAPHK; STKANIL HYKTACH: Mo (4,
)i

B) {—ao, —I1) Ba (I, +o0) 08 GOTHK: (— |, 1} A8 KaRapuk:

SHAHL HYKTAAAPH: M|(—l. e-?) Ba M,(I, eqi)‘
2. Kyfinaarn ¢QyHKUHANAPHHHT ACHMATOTANaPHHH TONHHE:

a) y=s\E; 6) y=3x+arclgSr: 8) y-='-“—“—xjii+2x‘

X:a) x=2pa y=1I.
6) y=3x+% (x—+-4 oo Ha) Ba y=3x—% {x—+— oo aa) ;

B) x=0, y=2x, x=—| (x—+—1+4+0 na).
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2- MycTanRuAs ui

[. Kyfinoarsn GyHKUHAIAPHHHT KaBaPHKANK, GOTHKJAHK OpaftHK-
AAPHHH Ba STHAHL HYKTANApHHK TOMHMF:

a) y=In(1+x%): 6) y=arcigx—x. *

¥:a) (—ao. —1) Ba {I, 4 oo) a2 Kapapui; (—1, 1) aa Gotre;
sruAnWw HyKTanapn: Mi(l, In2) aa Mz(— 1, In2).

6) (— oo, 0) na Kasaphi; {0, 4 oo) 48 SaThi; sruawiL Hykrack: O (0,0).

2. Kyfnaarn ¢pyHKUHANAPHHHI ACHMATOTANAPHHH TOMKMI!

s =
Vv

g1 i+
K:a) a==+1 y==xx 6) x=—I, y=-i,-t+l .

3- §. CYHKUNARZPHNNT TPAPHKRADHHN YHINW

y=f(x) GYHKUHR TPaGHrHHH HUIHWAA ONAHH YHHHT ACOCHA
XYCYCHATIAPHHH aHHXNa6 oauw Kepak. Byuuur yuyn xydunarsnapra
aM4Nl KHAHHAAK:

|. DYHKUHAHHHT AaHHKIBHHIL COXACH TOMHAANN.

2. DYHKUHAHHHT WYPT-TOKIHIH Ba NaBPHAJHIH TEKWHPHAAAH.

3. Oyukunn rpadurHHHHT KoOpAHHATa FKMapH OHAAH KecHUWHLW
HYKTAJlapH TONMMAAfN.

4. DyHKUHAHHHT HWOPACH FIrapMaRaHraH 0PANHKAAPH TONHAAAH.

5. OYHKUHR rpadUTHHHHT aCHMNTOTaNaPH TONHAAANH.

6. OYyHKUHAHAHF Feuit, KkaMafHW OPaAHKIAPH BA YHHHL INCTpe-
MYMAAPH TORHA3LH.

7. JrpH  NHIHKHHRT  KaBAPHKAHK, OGOTHKANK OpAJHKAapK Ba
VHHHF 3THJAHW HYKTANapM TONHAAAH.

P44
Mucoa y= E

PYHKUHAHH TeKIWHPHHI 83 YHHHI FPadHTHHH

YHIHHT.
Eunu. |. ®yHKUMAHHHE aHHWTARKW COXACH:

Dfy=(—o00, DU, +oo).

2. DyHKUHA XKyPT Xam, TOK XaM 3Mac, DaBpHi XaM 3Mac.

3. FpadukHunr KoopauHaTa Fwnapu OGuhai KeCHMIWNIU HYKTanapH-
HH TONaMH3:

- Y - 3~
Ox ¥k Gunak: > =0, 6yHaan x== — \f4, Avu A(— /4,0) —
Ox YK GHNaH KeCHWNHLIL HYKTACH.

x50 6§arann yuyd rpaduk Oy ¥K Ownaw kecwwmadaw.
4. OyHKUMAHHKT HwopacH ¥3rapMafilvraH opadHKIapHHN Tona-

MHI: X< — {/5 23 ¢$ynxuun mandud (rpadpux Ox ¥xnam nacria
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WoRaawran); x> — \/3 aa Gywkuns mycBat (ywxuus rpaduru Ox
¥wxaan oxopHia Woliaalwrany).

5. OYHKUHAHHHT aCHMNTOTANADHNH TOMAMH3.

Oy ¥x. ABvHH x=0 THFPH YN3HK 3rPH MWINKHHHT BepTHKAN
aCHMATOTACHIND, YYHKH

. P44
lim ==

y=kx-b OFMa ACHMNTOTAHH aHHKAGW Y4YN & Ba b HH TOMaMha:

b= lim 12 = tim i}i= I,
b= lim () —ke) = im (534 )= him 0.

Jemax ya=x Yn3IHK OFMa 3CHMNTOTa 3KaAN.
6. PyNKUWAHRET FoHll, KamaRHW OPaAMKAADHEK BA YHHHI 3KCTpe-

MYMAZPHRE GHPHHYR TAPTHOAH XOCHAA = ’J;s pad  dofinananus,

=0 pa = oo TEeHrNaMaAAPAAH 3Ca KPHTHK HYKTAAaDHH TONaMH3:

x1=2 Ba x2m=0 (PYHKURAHHHT YIHAHI HYKTACH). 4
KyAHDarH »adBafHW Ty3aMui:

L {(—w:0) ¢ *.2) 2 {3i4=)
[ 4 + o o + |
[ /,J _‘_-_\‘-h 3 .—-—"‘"’H
YSREED min
Lo bt

7.y = -2—:- HKKHHYH TapTHOAH XocHhanan Polaanannb, 3rpu

F 4
YHIHKHHHT KaBADHKAHK, COTHKAHK OPANHKNAPHHH Ba IrHAHLL HYKTana-
puHn Tonamui. Hkxurus TapTaban xocna xamma mofina myclar, wy

Gouc yHKuns rpaduri GOTHK, STHAHLI KYKT3Aapu Bk ym ,3;4

DYHKLHA TPaPHTHHA unzamna’ (21- waka}.
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\/3“
7, 3

21 wakn

=f

J- dapcxonae TonwupuFy

DPYHKUHRAAPHH T¥Na TeXWHPHHE Ba YAapHHHT rpadHKAa pHHH
YHIHHT:

. —
2 y= \/(x+3}x2 .3 y=x-e" 4. y=|—
3- mycraua ww

Qyukunaaapun TS’JIa TEKWHPHHI Bd YAapPHHHT rpacpm(;lapnua YH3HHI!
. y= (,‘_4-, 2. y=In(x*+2x+2). ‘3. y=(3—x)e*~".

6- nasopar uiiu

|. ®DYHKUHAHH TYAA TEKWHPHHT Ba FPAGHTHHH YHIHNWF:

4

L1, _y=3('?—-x3). LI g= —4x+4x"

) 2
1.2, y=x*—9x"424x—15, 1-12. y={’x+l}(1—2) '
13, y=x—Bg 1.13. y—_-xJ_3x"+4‘

A L4 y=x"—9x° 4 24x—7.

14 y=2043"—12x-5 LI5S, y=x'—87+16.
1

1.5, y=(x—3)%(x=2). _ 3 2 !
18, y=x'—8x+ 162" 18 y=—rr b3 — g,

1.7, y=x’+%x"’—r€-‘ 117, ymx'— L4y 42.
18, y=— (2x°—6x?—18x+15) 1.18. y=*|%(x‘—12x}‘
19, y=x"—x"—2r 119, y=x'—22743
A
110, y=1—x*— 3. 1.20 y=(x42) (x—1)2
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121, g=x"—32°4 2.

1.22. y=842"— "

1.23. y=—;x5-—4x‘«’.

1.24. y=2x"— 154"+ 36x.
9

4
125, y=2 04" 7.

1.26. y=21" 435 —1.

1.27, y=x'—10x?+9.
1.28.

1.29,
1.30.

y=-'§i —4x?,
y=3:‘+4x’1+l.
y=(x+3) {x—2)%

2, OYHKUHAHH T§Na TeKIHPHHT BA rPadUIrAHN YHIHHT!

x—|

21, y=

Pg-ox’
22 y= f::;
23 y= ‘jxil
2.4, y=£‘:—|—.
25. y= :Fl:'g_
2.6. y=-‘x;§—l~.
27 vy = x:’il
28. gy~ ‘;—:;
29, y= Lx(;j,:l
2.10. y = :’+:;+|
211, y = "2:'5
212 y = li"?‘
203, y = ijrf
2y = Bs-is
2.15. g = 2!

171

2.16. y (1‘_4::
2.7, y = —‘J:}'-
218. y = 5 ‘xz.
(x4 1?
2.'9. y == (x._|_)-§
F 4
220. y = x=n?’
2x—1
221, y = PRI
e
22 9= i
223, y = - 'BA
2
2. y= Ptat]
2.25. y = f;,:zl
226, y = (22}
227, y = -‘f{'—‘i
2928, y = — .
YT

2.29. y=£—:—ix|—+3~.

2.30- ¥ = m-‘



3. PyukunAry T§a TEKWHPHHT BA rPadHIHHH SHIWHT:

i

Ja.
3.5.

3.7.
3.9.

an.

.13
3.15.

317

3.19.

3.21.

3.23.
3.25.

3.27.
3.29.

y=-— a2
y= (x—2)e*"*. 34.
= . 3.8.
=%
I
y=e"", 3.8.
g=x"e"" 3.10.
d—x
— 3.12.
=3
y= (4—x)e? 3.14.
1
= 3.18,
y -
g=e 3.18.
]
¥ = x%’ 3.20.
LU=
¥y=35-n" 3.22,
gy = — (254 3)err+n, 3.24.
)

7 &, 3.26.
L -
y=e 3.28.
y = x’e““ 3.30.
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y_lnx 3 -2,

Y= In(2x*+3).
y = x—In{x41}.

y = xlnx.
y = In(x*—4).
y=2|ﬂ ‘+3

y=1n(x’--2x+6)‘
y = x—lnx.

y=1—Ini

Y= |n(x*-4)+x.

y = In—— +5 —1.

y = —xln’x.

¥ = x—In{14+x%.

y = Linx.
y = x*-2Inx.



5-6of

XAKHKHRA F3IrAPYBYHHHHI BEKTOP BA
KOMIJIEKC ¢YHKLHANAPH

1- §. Cuaanp aprymeHtHRnr
BekTop OyHKuUHACHHN anddepenunasnals

. 5.1, Arap f€D =R yarapyBusHHHT Xap OHD KniiMatHra Mahaym
4 BeKTOP TYFPH Keaca, ¥ xonda Oy BeKTOp  CKaNAD apryMeHTHHHI
gexrop ysxyuacu Neiinnann 8a GyHaadl SearwnaManu:

a=a(f) 8eKTOp GYHKUHAHHHT GePHIHIH YUTA CKAAAP BYIKUHA:

as({), ay,{t), a-fl) —a BekTop KOOPAHKATANAPHHUHT GEpHIMILHIa TeHT
KyuaH:

a=a,(tH+a, () [+a.()k

éxu kuekava: a=fa. (/). a,(1), a.(0)}.

Arap yarapyauw @ BeNTOPHMHI GolM KoopAxHaTanap Gown Guaah
YCTMA-yCT Tywca, AbHH ¥y M{x, y. 2z) HYKTAMKHT DpaaHyC-BeKTOPH
Gyaca, y Xxonna sextop ¢yHklna Gymaad Genrnnanaiu:

r=ril) =x(l4y)j+z0O &

r BeKTOPHWHT OXHPH ¢asona uu3zanWraWw L UHIHK F=r({) BeKTOp
QYHKUHSHHHT ¢odoepadu Aefinnann. Koopanhartanap Sowh 2odozpag
Kyréu neidnAaam.

Arap r BEKTOPHHHI MOAYJMHIHHA Yirapca-wo, AYHANHILK ¥3rapHWCH3
Kalca, rogorpad KyTOAaH YHKAZHWraH HYp G¥yAaly.

Arap r BENTOPHHHT MOAYAW ¥3rapHlicH3 (|7] =const) kaaca-io,
YHHEr_ A¥HAAHIGHTHHA §3rapca, y X012 Mapkdad Kyr6aa, paaHycH
sca |r] ra tedr 6faran chepana éTyBud un3uK rogorpad Gfaaam.

Paacnarn Xamma YHINKHH Supop BEKTOPHHKT rodorpadu Aeinil
MYMKHH.

TogorpadHHHr napaMmeTpHK TeHraamanaph ywby Kypuunwaa
€IMnanH:

x=x(t), y=y{N, z=204),
6y epaa § yarapypun napaxer‘p nefinnann.
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5.1.2. a=a(l)} pexTop PYHNKUHAHHHT { napametp GFiinya NocHaacH
AHrH BekTOp QyHKuHA GFaHG, ywdy Tenrauk GunaH aHMKAaHaau:

da . Aa . B M) —am
—=lim—= = lim "=—————~
di A+t Al Al « A

a=a(t) = (a.(!), a,{t), a. ()}

Bentop GYHKUWAHHHT XocHaacH ywly dopuyna Gifinda xucobaa-
HalH:

da da, ~ dao, -
=TT+

Bexrop QyHKuxAnH nmbcpepeaunauamunur ACOCHA KO0HAAAAPHHH

KeaTHpamu3d (6ywaa a=a(!), b="5(0):
L 2@eh =91 &
2. % = 0, 6y epaa ¢ — yarapMac BeKTop.
3 -&%(qﬁ] = ad“ Gy epaa ¢ — J3rapMac CoH.
4. %{@E) = '&ﬂ + q)d?: 6y epaa_@=q(f) — ! HHHT CKaAAp

DYHKUHACH.

5,%(3-3)='&-Q+d—"—3.

6. %{3x3)=( x3)+(a><—)

7. Sagen) =2 "’"

RCAH.

. d‘ ¥ 6yepna p=@{{) — { HHHT CKANAP DYHKLH-

Arap F=7(t) =(x(f), y(1), 2(1)} 69nca, y xorma I xocura se-

Top GYnG, 7(f) pexTop GYHKUHAHHHT rodorpadura JTXAsHATAK YPHHMA
6§finab ¢ NapaMeTPHHHL ycuwn tapadura ﬁgnanrau G¥nanm.
l-mHcon. r=({ —I}t+(f+ll;+t’ BEKTOp PYHKUHAHHHT
{=1 paru OHPAHK YPHHMA BEKTODHHH TONHHI.
Eunrw r BekTOpMHNr roaorpadura ypuiMa OHpPARH BeKTOPHN
TONAMHI:

= 2647+ 3%
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By BeKTOPHRHI MOAYAHHH XHCOGA2AMH3:

dq' —— -
2| = Varstyor
i _ -
Id—:l HHHF ¢=1 2arW KuAMaTH /14 ra Tenr, %:- =273k
WyHgah knamnb, uananaérrau GHpAUK pexTop Gynpall éawnaam:

i T =
it (2i4j43k) .
2-Mucon. r() =fcost+?sin!+§ Ba % BeKTaprap yaapo nep-

NEHAHKYAAD BEKTOPNAP SKAHAHIHHH KYPCATHHT,
Equm._ Bepuaran cranfp aprymeHTAH dyHKUMR  XoCHAACHHH

. dr oo - - d
‘ronarma. = {sinf 4 jeost BH._IH r{t} sa -ﬁ BEKTOP1aPHHHT
= dr s
Fo—= — CKaNAp KYTAATMACHHH XHCOGNAAMHI,

ra
T 4 —cos! sint +sinf-cosf=0. I, r dr
e cost=0. flemak, r pa — @eKTopAap

¥3apo nepleHAHKYJIAP 3KaH.

I- dapcxona ronwupury

|. Bexkrop $pyHKUNANAPHHHT fc&cn.na.napuuu TOMHHT:

a) r=sint-i4cos®.j+sinfcost . k;
6) 7= ({+costyi+4tj+sint -k
B) r=eitcost- i+ {(F+1)E

XK a) ar_ cosfi —sin2] 4 cos2tk ;
6) 95 — (I—sin)i4j+cost-k;

8) % = ¢l — sinfj+42(k.

2. XapakaT KHNAETraH MOAAMA HWYKTaWHHr ( BakTAard pagnyc-
BekTopu r({} =a({—sint}i4 a{l —cosf)f Tedrnama Gunau Gepuarak.

f=% Ba {=n Nap yuyH % BEKTODHHH TOMHHI.

X: ai+7); 2di.
3. F=€i— (t4+8)°] mektop dyuxuua roporpadura (=0 paru

GHPAHK yPHHMA BEKTOPHE TOMHHT.
H:06i—08 ).

175



1- Mycraxus uw

I. Bektop PYHKUHAHHAT XOCHAACHHH TOMMHC:
7 =ich® + jshtcht 4 ksh’t.

K: 97 shof7 4 Jeht 4 Esh2t .

2. Arap r=7ishi+jcht + & \/mf 69nca. '"?} HH TOMHH.

K: 0, Lo

3. Arap Fi=it4 0+ R, ry=il +jt* 4kt G¥aca, &':—r’) HH TO-
MHHT. ‘

e QX _ga_omTy (se—20)]

Tt

4 F=2t. i+ ]Int+E- sekrop GYHKUMAMMHT (=] N3rH YypHHMa
BEKTOPHHHHE AYHANTHPYBUH KOCHHYCJAPHHH TOMHHF:

2-§. Cuanap apiymentan sextop PyHKUMRA
RKOCHAACHHHHT TATOMKN

§.2.1. KunematnHaza Mol HYKTa XapanaTHHH Ypranwiina
YHHHI 7 PafMYC-BEKTODH /! BaKTHHHT (QyuKUHACH O6YInG, ra=r({)
TeHr1aMa Xapaxar redzAgsacy Refnaamy, r=r(f) BexTOP-PyHKUHA-
uu;r roforpadH XapakaT AYAHHHHT WAKAHHH (TPaeKTOPHACHHH) aHHK-
NAROM.

Arap ¢ ¢KaJAp apryMmedT BakT el Kapaaca, y Xanla %:— =v —

-
7 BEKTOP OXHPHHHHT TEITHK BEKTOPH, —dé == W 3Ca Te3NaHHLUI BEKTOPH

aeAnaanM. -
I-MHcon Monanii HYKTAHHHF XapakaT TeHrJAaMaCH r=2({—
—sinf}i+2(1 —cost)j kyprunisna Gepuaran. UxTuépuh vaKkrlary tea-
AHK B3 TEINAHHLINH TOMMHF.
Eunw. v reannk ywby popMyna G¥Anya Xucob/aHanH:

v = % = 2(1 —cos{) { + 2sint .

Teanaunwe sca,

?- = 2sint7 +2cosi] .
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5.2.2. r=x(i4+y()j+z({)k daroerR 3rpn YHIHKHHAT fo napa-
MeTpra Moc Kenaauraw Mo(xo, o, Zo) HYKTACHAArH yPHHNMA TEHTNaMacH
ywby wfpuAnatra sra: .

r—xg - Y—=¥ _ =%

5 vo 2
Gy epna xo=ux(fs), yoms y(te), Zomm 2{ls).

c __ dx © o dy Lo .
YT N Y07 g0 Liay 207 40 Limy

X, i, Z— YPHHMA HYKTACHHHHI YarapyBuW KCOpAHHATaNapu.

¥puuHw Hykrackaau FTu6, ypPHHMEra nNepnesaHxysap Gyaram
TEKHCAHK HOPMOA TeKucAux Aefnnans.

IrpH vYMINKHHHC Mo(xo, Yo, 20) HRYKTACHAArH HOPMAN TEKHCIHK
TeNrnamacH ywly KYpHHMILra 3ra:

xolx—Xo) + ol —¥o) +2o(z—24) =0.

2- M c oa. Mapamerp t=% ra Tewr 6yaramaa x=asin’t, y=

= bsintcost, z=ccos’! Pa3canA ITPH YH3IHKKA FTKAaIWAraH ypHKMa Ba
HOPMAJT TEKHCAMKAL PHUKI TEHMAAMANAPHHH TYIHHT.
Eunw. TerHian XocHAAAAPHH TONAMH3:

x=a-sin2t, y=>bcos2l, z=m —csin2i .
K4
2.
AH, DeMaAK, YPHHMAHHHF TeHrHaMacH:

r=% HyKTaAa xo=%,ya= zo=%; Xoma, =0 20=—c¢ Gfna-

HOPM3A TEKHCANK TeHrlaMacw:

oo el

ax—iz— a’;c’=0’

Llynaad xuan6, ypuuma Oy ¥YKKa MNePneHAMKyAAp, HOPMaN
Tenncank 3x¢a Oy yKKa napanibn 3xas.
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2- Gapcxona TORMUPUFU

I. XapaxaTaary MoAAMiA HYKTAHWHT DafHyCc-BeKTOPH r==4fi—3tf
TeurnaMa Guaan GeprAran, XapaKat Te3NH R Ba TeaNaHH WHHH TOTHHT.

= g7 3 ="
Kiv="m=4i-3j, w=—7=0.

2. MoAAMA HYKTAWHHT XapakaT TewrnamacH r=34i4 (#—0)]
KYPHHHILAD GePHATaH. YHHHF TEIAHIH Ba TEINAHWLIMHK TONHHF.

‘—_£___-: _ :-‘—_i-_'ri___-.-
XK o= 4 =3i4+2(2—)j; w= = 2j.

3. r=acosti+ bsinfj xapakar TewrnamacH OGepuarai. XapakaT
TE3NHTH Ba Tgl’lal'llﬂ-l.lllﬂl'l TOMHHF.

X .6= :._:': —asint-?-lbbwﬁf'-f';
@ = Ec‘t% = —acost?—bsinf--f‘

4. BepHarad HWyKTajaH VTyeud YPHAMa Ba HOPMAA TEKHCIHK
TCHTAAMANAPHHH TYIHHT!

a) e=dsin®f, y=2sin2¢, z=2cos*, =0 na:
L I IR - RV YRR .
6) x==t y=-1 z=t', t=2 na;

8) x=a-chi{, y=a-sht, z=at, {=0 aa.

H: a) %=%=i;—2— (ypuuma),
y=0 (HOPMan TEKHCIHK);
y—i
6) 272 = 2 = I 3p6y412:—70=0,
e _v_ 2
&) [ R
y+2=0.

2- mycraKua uu

1. 7=2cos{.i+Sinf-f xapakar Tenrnamack Gepuaran. Xapakat
Te3NHrH Ba TEINAHWUIHHH aHHKNAHT.
W o= —2sint-i+cost &,
p= —2cost.i—sint-&.

2. XapaKat TenrnaMach Gepuaraw: 7= (20 —3)i—3j+ (4 —5)&.
XAPAKAT TE3AHTH Ba TEINAHHIUMHH AHHKAaHT.

K v=44 61 +8IE;
w=4i— 6]} 8E.



3. Monank Hykra XapakaTHHHHC r=cos’t -7+ sin®f.] Tenrnamacs-
HH OHAraH XQ1Aa, YHHHT NapaMeTPHHHT r=% Ba t=% KHilMaTaap-

K: =% na: '6=-%?+3¥_’
o= 2747
1=% Aa: 'J=—-3f§'i' 3%@",

® = W7, 32

4. 3rpu 4wH3NKKa GepuaraH HYKTaAa ¥§TKA3IHATZH YPHHMA Ba
HOPMAN TEKHCAHK TEHTAAMAAAPHHR TY3HHT.

a) x=cos’%. y=sin!, z=5irt%. {=n Aa:
6) x=t, y=t, z=0, i=1 na.

H: a) %=%=ZT_'; y=0;

6) XL = ol = Iol x4 2y 432—6=0.

6- namynasud xucob TORWLPUKAGDY

|. BHPHHYH TapTHONH XOCHAAHH TOINHHI:

4 5
Ll y=/et 43— f(6x—1)?. | o y=x+’ 11+:: _
2, J—— —
1.2, y=—VT'T—ﬁ—" V]+X . 11 ) .
1.3 y=a-\ ;’“’ IR
il 192, y=221 /376 .
1.4, = .
L -\/x+ vx . 1.13. y= E .
L5, y= o4 1 + O+ .
— L4, y—- 2
6. y=x/l+2*. Ve—r+1
[ J— 2 5
1.7 y=5\ix+3 ————uo. [P —
v Va1 {/12_12)3
3 —
18, y=3 \‘5-}5:'—% : 1.186. y=% VEE+e .
1 NPTy
1-9- S ——— I-'?o y=2 (2—xJ] .
y o+ Vi+# . \

)]



1.18.
1.19.

1.20.
1.21.

1.22.

1.23.

y=Vrvetl.
1
y=___—_

\[41—:2 )

1 ! 1
I4+x
y =z

1.24. y= ‘%i:t:: .

s, y= (2202Y.

126, y= (2x—3) 3—1)* .
y2E1
=+

1.28. y= (3:“)3.
1.29. y=(\/}+n(-v,—'i—|),

|-27. y=

1.30. y=———

\/?— 4r—

2. BupuHuM TapTHOAH 4 XOCHNAHH TONHHI;

2.1.

2.2
23.
24.

2.5.
2.6.
2.7
2.8.
2.9.
2.10.
2.11.

2.12.
2.13.

2.14. y

I +igx

y= 1—1gx’

y=sin"2x.
y__: e,l + |l121 .

y=tgln \/x .
yzsiﬂ VI_"_‘_:‘}' N
y=cosln’x.

= 1 +sindxr

?I_ | —sinds -~

y=I+In% .

H==rxarcsin 2-5;31 .

y=e Tcos’(2x4+3) .

2.15. y= -%lg’x—tgx-l—x .

2.16.

2.17.

2.18.
2.19.

2.20.
2.21.

2.22.
2.23.
2.24.

2.25.

2.26.

180

I+ igx

y=ln I—tgx

—X.

i [T
b= i +coax ’

g=In(e"+ 1 +e*).

_ nx
y"—T:\/H.q .
y=tg (' +1)
y=\/lghr .

2

y--=5_"'" .
y=sin®10x 4 cos®10x.
P ———
y=figbr 41 .
y=e"" " . (sinx4cosx) .
sin’i
y=—.

L)
14 cos™—
4



2,27,

y=e(3sin2r —coslx).

2.28, y= /I +sindx — /I —sindx .

1, atwes
22 =15 g

2.30. y==— > —
y sin®10x

3. BHPHHYH TapPTHOAH i’ XOCHAAHA TOGHMT:

a1
3.2.
3.9.
34.

3.5.
3.6.

7.

a8
3.

3.10.
3.11.
d.12.
313,
3.14.
3.15.
3.16.

g=arctg \Jx — \/x .

y=x-arcsine+ /[ —x? .

)
y-:arcctg—x—‘
y =3Nﬂ’l .

y=|nctg</f i

y= (e’“"—l)’.
3

§=x Vs -
1

y=e? .

y=e_‘°'“"'.

y=x.arctg35x+lnlgx."

y=In{x4 \/1 +x*) .

y=x2e_“»

y=x—ln2x‘

y =3enl.l’.t .

I4+x
y=||'l"l—:;-

3

1.18.
3.19.

3.20.

3.21.

.22,

3.23.

i
3.25.
3.26.
3.27.
3.28.
3.29.

3.30.

4ina
y= |—Inx’

y=7t’+h .

y=e ".inx,

X
¥ =2
y=-2In’(3ctgsx+2) .

Ins 10
¥ S
| r+1
y-:-—-h'l——-—.——- .
3 \/12—2:

y=In \/l +e5‘+e" .
T
y=In{ y2r+ 1 — y/2x)
y=(1 + Insin2x}™.
y=In \/e;‘-'l-‘:—_’; .

y=|n“(l +ej).

y=lnctg(%—%).

4. GupuHun TapTHOAH y' KOCHAAHH TONHHI:

4.1,

4.2,
4.3.

4.4.

181

4.5.
4.6.
4.7.

4.8,

y:x 4 N
y= (Inx)~
y=(cosx)".



4.9.

4.10.
4.11.
4.12.
4.13.
4.14.
4.15,
4.16.
417,
4.18.
4.19.

y= (sinx}cm ]
y= (arctg2x} sinx .

Ar{CUsn
y=x .

y=x"%
y= “|'|{51—4] ]-rtclp .

y=(sin{Tx{4)) ¥,

i = (arcsin2x) “F+
g=={sin3x) ",

Y= (V3TET ) e
y= (arccosx) V'

y= (Ctg?x:'} sin yx )

4.20. g= (cos(x+5) )",
421, y= (lg’3x') v’m.

4.22. y=(In(x+3))*"V".
4.23. y= (arctg2x)*™.

424, y={(In(7x+4))'".
4.25. y=(In(Tx—5)) "%,
4.28. y=(arcsin(24x))'Me+N
4.27. y=(arccos(x+2))"™.
4.28. y=— (arcsin5x) V%,

4.29. y=(ctg(Tx44)) V13
4.30. y= (ctgds") V7

5. OwkopMac Xxansa KyhHaard Ttewrnamanap Ouaav GepHATaH
GYHKUHANAPHHRT GHPHHUH TAapTHOAH ' XOCHAACHHH TONHHT:

5.1,
5.2,
5.3.
5.4.
5.5.
5.6.

5.7.
5.8.
5.9.

5.10.
S.11.
5.12.
5.13.
5.14.
5.15.

5.18.

x5in2y — ycos2x =10,
tef —x)?=sx"44.
xtgy—x'y =4,
y—x'=arctgy.

e —x’4y'=0.
y=x+xsiny.

e Loy

&4 3xte ¥ =4y

n(+* +47) +arctg =0,

xSENy_yCDSI=0‘
3+ —xylnd=15.
f"—x2+y2=0_

ysinx +cos(x—y) =cosy.
cos (x—y) — 2x + 4y =0,

xe"+ye‘ =xy.

cosxg=%‘

182

5.17.
5.18.
5.19.
5.20.
5.21.
5.22.
5.23.
5.24.
5.25.
5.26.

5.27.
5.28.

5.29.

5.30

xy+|ﬂy—-2|nx=0,
e'+*'=5ini‘
F 4

(5 +y)’ — (x~2y)° =0.
yine—xlng=x+y.

¥ — 3y +6x=0.

VX + \y =5y.

P4y —10x+y=0.
x2=ﬁy_y3‘
"'2—2fy+y3=l,

VX + Vo =3+
y'—3x'y+9=0.

ysink=casy.
y'— 4y 9.

VP V=



6. Bepuarad OyHkUHARWHT GHPHHYM TapTHOAH & BAa HKKHHYH

TapTHOAN ' NOCHAANAPHHH TOMHHT:

61. y=In(x+ \1+2).

x

8.2. y=

£=1"
8.3. y=xnx,
6.4. y=arctg]2xf.
6.5. y=|mg({+—;~).

66 y= xe
6.7. y=x-arcigx.
6.8. y=x—arcigr.

I
6.9. y=cosxr——cos’x.

3
6.10. y=arcctgr.

600, y=""1e-r

6.12. y= arclgx’,
6.13. y=2x’Inx.

6.14. y=

6.15.

6.18.
6.17.

6.18.

6.19.
6.20.
6.21.

6.22,
6.23.

6.24.
6.25.

6.26.

8.27.
6.28.

6.29.
6.30.

y=Inctgdx.

3, —
y=V(l—n*.
y=cos’y.
y=x.e".
y=xe "
y=In{lnk).
y= (1 +x*)arcigx.
y=ev".
-

140
Y= \ﬁ:;’ X

1
V=i
y= 1 —x*.arcsinx .
y=sin'x4cos'x.
y=In(x+ Jx).
g=e""sinx.

7. MNMapameTpHk KYpHHHILZAA GepHarad y QYHKUHAHWHC x G¥Auva
GHPHHYH TAPTHOAH & BA HKKHHYH TAPTHOAH i XOCHABAAPHHH TONHMKF:

=Incos2{,
7.1. l *

y=sin2¢.
x=Il—e"
7.2
y=—;te"+e"‘)
I—t
X=—
7.3. l ¢
N o
y_ '2 -

7.8

=l
15. {x—- 3t —+t,

x=1gt,
7.6. L

y=In{:41).
= sin’t’
= 2
71, [x_ln(l+t ).
y={—arcipt
_ sinf
= N +sint’
cost
y= 1 4sint”



— 2
x——4—e 7.20. {x._3cos 1,
7.9. y=2sin’.
"2"*" 751 [x=r+lncost.
110, JF=2tt—sinn), ' y=1— Insin{.
y=2{1 —cas?). X =2 —sin2t,
7.22. .
[x-—tcost =sin%.
y=1Isin{ =ttt
7.23. Ix 1+ 2sm21r.
7.12. !xzms_ y=cos’t.
y=1I—sin{. .
7.24. x={"42f
7.18 !x=t+slnt y=+8—1.
y=1-—cost. x=%l°+—;t”+t.
x=1, 7.25. | |
1.14. y=—|-f°-f y=31’+—r.
3 .
x=arcsin(*—1),
= 7.28.
7.15. ‘x c?s;!, y==arccos2t.
y=sindt 727 [x=r’+:+l.
7.18, [x=5i"%‘ T ly=r+t.
Yy=cosf. x=ctgt,
7.28. y=
7.17. {x=e", { cost
y=cos!. 2—¢
=y
715, |F=t8f+ctet. 7.29. p
T |y =2Inctge. = !
nele V=247
k=141 -
7.19. { , 7.30. lx 2_*:06’21.
y=¢e. y=sin"2¢.

3- §. Komnaexc connap sa yaap ycruga amasaap.
3fiaep dopuysansapu

53.1. z=x+4iy wypuHnuwaard njoaa xomnsexc con NeAinNanm,
GyHaa x Ba y — XaNHKHE coHAap, i 3ca { = —| TeHraHK Guaau
AHHMAAHAZN BA Y madyyM Gupaux neb arananm.
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X Bd Yy CONJAP Z KOMMRAEKC COHHHHIN MOC Dasulula yaKuKud Ba
Komnaene Kucay nedinnadn sa x=Rez, y=I1mz «¥pnruwna Gearnnana-
DH.

Arap y=0 O¥nca, z=x — XaHHKHH <CoOH, arap x=0 -G¥aca,
z2=iy —cof maexym coH OFnraau. [Uywsah xuan6, xakmsuk ea
MaBXYM COMNAP Z KOMIIAEHC COMHHHT XYCYCHA XOJHAMP.

Arap zi=xi+igh, Ba Ta=xa4iy> HKKE KOMIAEKC COHHHHT
MOC paBHIINA XAaKHKHA Ba MapXyM KHCMAapH Tewr 6faca, Abhu
X1=1x7 Ba Yi=yy 6¥Aca, Oy KOMMAEKC COHAAP TEHI NeAWJAlH, ABHH
2y =23

MaexyM KACMIAPHHHHT HIopacH OGuaaMrHHa (apk KHAyBuH
2=x+4iy BAa Z=x—{iy KOMNIGKC COHNAP KGUiMa KONARAEKC COHAQD
aefinnaan.

$.3.2. Arap zi=uxi+iy Ba Zo=uro4iy:s HKKHT2 KOMILIEKC COH
Gepunran G¥nca, ynap ycTHAa aarefpaMK aManrap KyAMiarn4a
Gamaphaann:

ot zv=(xi+ig)) + (x2+iy2) = (x14x2) +Hilyr+y2),
Z1—z22={xi4ith) — (x4 iy2) = (x) —x2) + il —y2).
zi - zz= (i tiyi} - (xatiy2) = (xixz—yiy2} +
+i(xigz+xan},
3 nh  intig) tn—iy) nn+amn
L nn (tw)n-w) 244

. do¥ — i
L

+

KoMnaexc COMJAApHH fapaara KyTapHIl HKKHXAAMNW Japakara
KjTapHw KaGu Gaxxapuaaau, GyH1a i COHWHHHI napakanapy Ky#unard
dopMyaanap 67AHUS IHHKNAHALH:

=i, P=—1, P=—i, i'=1 Ba X K.
Yuyman, M=, M+ =i =, M
l-MHcon Yuly z1=3—i, zo=—243i, za=4+43i KoMnaexc
By =gy
————— HK XHCOOAAHT-
Atz

E yuw. KerMa-ker XxHcofnafimus:
2123 (—24-3) (443) = (—8—-9) +i(12—6) = — 1746, )
22—322-23=(3—¢')—[—l7+6i)=(3+I?!+:(—l—6}=20f?:;
1= (3—i)>=27—27i 49 == (27—9) +i( =27+ 1) = 18— 26/,
z|+za-={18—26i)+(4+3¢‘)={13+4]+s(-—26+3)=22—23i.
[Hyngaft wuaub,
20—7i _ (20-70)(22+2%) _ (404161} +i{460—154) _

connap Gepuarai 6¥ACHH. z=

=posa T (22— (22+23) 7% 4 23°
601 . 306
=T T o3
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$.3.3. Xap Oup z=x 4 iy HOMI-

NEKC CON FeoMeTPHK Kuxataaw Oxy

KOOPAWHATAAAP TEKHCAHTHHHHT (X,

¥ ) Hyktach éxn ON pextopn Ou-

N . JaH Taceupianand. Komnneke cow

Z=X+ ¥ TaceHpnanaAHran Oxy TEeKHCAHTH

KOMARACKEC TeXucAux Aefinnaan Ba

’ {z) ~xabu OedrnsaHagH. 2z=x

¢ XaKHKHA coHnap yaxuxud §x neb

ataaypun Ox ¥ HyKTanraph Gunau

taceupaanaan. Cop mapxym z=iy

CoHnap masiys §x nel atanypuu

22. wawn Oy YKuMHr nyKranapn Gunan Tac-

BHPJAANHATH.

7 OKOMNICKS COHHTA MOC hedvBun V' IVKTINNIE \14THHH 7 Ba

@ HyT0 KoopoHHaTanapw OHAAH XaM aHMKAaW MYMKHH (22- wawn).

bynna xoopannaranap Gowmwpan N Hykrarawa 6§arad macodara TeMr

re=|ON| COHN KOMARAEKC COMNUNZ Modyasu Aefinnagn ea |z| OWaad

Gearnaananw; ON BeNTOPHHHP Ox JKAWHHT MychaT AyHaaHWH Gunan

XOCHA KHATAH ¢ OGypYaK KOMMAGKC CONRuHe ap2yMenTy JeflnAalH Ba
y Argz ae6 Genrnnanadu.

Xap Kaunaii z=x-4iy HOMNJIEKC COH yuyyH Kyfuiarn ¢opmyna-

Aap FPHHANAHP:

r=rcosg, y=rsing,
— iy 2 _y
r=r+y tge=<,

GvHaa @=—argz HeHr Oow KHAMaTH Osargz<<2x WapTHH KaHo-
aTAGHTHPaOM.

2- MK C 0N 2= —+f34i KOMNIEKS COHHMHT MOQYAH BA apPryMeHTH-
HH TOMHHC.

Edvw. r=— /3, y=| 63aranaurn ysyn r—= \/x'4y* =2.

lgp= _.% TEHTNAMAAAH ¢ aPTYMEHTHH TONaMMK3:

S
5 -

oln

¢=—c+n=
Sn
5
5.3.4. Komnaekc CONHWHT z=x-iy KYpuhnwaars udogacw Kom-
NAEKC COHHHHT a42eBpaun waxay seAnNanu.
KoMnnexc CoRHHHF  za=r{cosqp-ising) KYpHHAWAAIrHW H¢oAaCH
YHHHT TPUCOHGMETDUN WaKAu Zefinnanm.
3ineprnnr

HEyuaad KuanG, r=2, p=

cOsg + ising = &'
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Popuynrachaan GoAaANINHG, KOMINEKS COH EINNHIWHWHAT KYPCATAUY-
Al daxauea ra 6§namui:

z=ré".

2- Muconsa z=—\/§ +i KOMINEKC COHHHHF MOLYAH r=2 8a

apryMeHTH |p=% IKAHHHM AHHKANAraW 3gHK,

Ulynapuu #HoGaTra ancak, Gy COHHKHHT TPHLOHOMETDHK Ba Kypcat-
KHYIH [MAKANapH MOC paBHIDia kyfinaarnya 6ynaau:
B

-

z=2(c065—6“+£sin-‘%'), 2=2°"

5.3.5. Komnaekc COHAAPHH KYNaRTHPHLI, 6§AHW, Tapamara Kira-
PHW, yhapiaH MAOHI MHKADHIIAZ KOMMABKC COH  &3HJHLUHHHHT
TPHTOHOMETPHK Ba MYPCAaTHHUAH WaxANapuiad ¢ofiaanaHnnain:

Arap
zt=ri(cosq 4 ising),

2r=ra(cosqz 4 isings)
6fnca, yby dopMynanap FpHHAHAND:

2y-zz=r1-rz{cos{pi+ @) +isin (g1 +P2) ) =ry-raeitn+e),
2,

2y

r i —
= r—l(cos{lpl—q),}+£sin(q:||—(p,})____:_'_e e
2 2

2'=r"(cosnptisinng) =r"-&"%.

Oxuprn dropmyna Myasp dopmysacu feRnnan.
TPHFOHOMETPHK BHH KYPCATKHWIK WAKALArH KOMNJAEKC COHAAM

n Aapa¥anW MAOHI MHKapHW ydyw ywby dopmynanan doilzanammna-
In:

n—- A — bl 28*
w,= \Jz = \Jricosp+ising) = /r (cos—t'—'“—— +
_ i 2aky
+ iginPEIn _ Vre *

n

kra0 1,2 .., n—| xuidMatrap GepHS, HAAHIHHHT o Ta Xap XWA
KHRMaTnapura sra 6ynamus (GyHaa ;{; apHOMETHK HAZH3).

Hnan3auur Gapya n Ta KHAMATIAPHHH TACBHPAOBYH  HYKTa-
MAPHHHT reoMeTPHK TANKHHH Mapkaan Kytlaa, paauycH V? 6¥aran

afinanara HMKH YHIHATaH MYHTa3aM n OyDYaKHHHI  YYA3pHHH
anrnatHiiHAAH HOopaTAHp. .
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3-mucoa (— /3 +0)° un xucobaanr.

Euwnw. 2- Mucon Ba Myaep dopMynacHaaH doRaanandb KyAumarx
eynmra sra Gjramua:

= 2‘(c065—6"-6+£ sin-?-&)-=2‘e”" =
=64 (cos5n 4 sindxn) = —64.

 —
4-MHCOA /=] HH TOMHHI.
Eunw. z=—| coH ywyH r=1, ¢=a. Wy caGalan yHunr
TPHTOHOMETPHK LIAKIH KYHHAATHYA E3MNALN:
z=1.{cosxisinn).

n- Aapamand HAGH3 YHKapHU dopmyaacuilan dolnananus, yu.r6yra
sra G§naMua:

3*
w,= \Jeasa-i sinx =cos ”+2"k+:sm "+32h =
a o+ 2ad)
=¢ ' , Oyuna k=0, 1, 2.
& ra ketma-ker 0, |, 2 kuhmatnapuu OGepu6, HAAHIHMHT y4ada

KHAMaTHHH TonaMua:
T

LIPS, SRS S | .3
w°=cos?+1$|n-——e _.-2+: g "

3
wi=cosA+i sinn =" = —1,
S —
_ i PP e N R VS
@y =COS— +isin 5 =¢ =g—i—5

5.3.6. JAnepHunr
&%= cosp+ ising

dopmynach Rapaxa KYpcaTkHuW KoMmnaekc ¥arapysunaaH wuGopar
KFPCcaTKHUAH BYHKUHAHH TPHIOHOMETPHK dpymcuuaaap opxaan adona-
nafian. TpHroHomeTpHN ¢yHKUHAJNApP cOSG Ba Sing KFPCaTKHYAH
dyHKUMANAD OPKAAH KYANWAATHNA HPOAANAHAAM!

v 4 g e
COS¢=—# +2' , sincp=-—"’+.

3- Japecxona TonwupUrU

1. Arap z)==1—i, zz=3+4s zym — | 43 Gyaca, z=—+32
Z|22—22
HHHI KHAMATHHA XucoGaayr.

07, W,
Ko gmtamt



2, 2)=3—2i; zp=44i; zg== —2 i KOMNAEKC Counap Gepuaran.

_ nln—z)
B4z )
Hu Aancobnanr.
. 445 87 .
)K‘ _i_l- Tl—l.

3. (2) ROMNAeKC TeKHCTHMAA Kyfiuma Oepuarad wapriaapru KaHo-
ATNAHTHPYBYH 2= X <4-iyf HYKTANap COXACHEH AHHKAAHC:

a) O<zRedzi<2; 6) Im(iz) =2;
B) 1z—3+4 <3 1) l<lz—il2;
Ay 2<|2) =<3,
Os;argzg%.

4. KyfivaarH KoMDAeKC COMAAPHH TPHTOHOMETPHK Ba KYPCaTKHUAM
waknnapaa wosananr:
a) z1=3=3; 6) 2o==1=i; B) Z3=—i;, T) 24=—2.

L3
-

)
R A
B} za=cos(—%)+£sin( )

r) z,=2(cosn<4isinn} ==2e",

uln

5. KyfinzarunapHn xucobraaHr:
a) :/:_I; 6} :ﬁ; B) {/:l-l- Vai .
X: a) =0, wn=cos%+fsin%;

k=1, w|=cosl+:'sini;

2
R, wz—ccs—+tsm%’i;

. IR
k=3, wa—-cosT+is|nT.
k=4, wimcos 3 tisin 3,
- =cos X 4 isin -2 .
k=5, ws=cos Y +isin 5



6) k=0, woe=cos %-l-:’sin % :

k=l, wi=cos 5“+u~3m ‘:"
k=2, wz—-cos—-i-tsm ':‘

]

) k=0, wo= 2 (cos—+isin —);

k=1, w|=\/2(cos——+:sm%
k=2, Wz=\/9(cos +tsml;-);

k=3, wa= \/2 (cas = 4isin =— )

3- mycraKud uw

1. Arap z1=i— 1, zz= —2+41i, z3=3—4i 6fnca,
2y (5,4 7)
= ————
Z‘—Za
HH TONHHF.
3.

6
)K‘s 3

2. Arap z1= —34i, z2m=4—i, 23=1-43i 6yaca,
7 +2p2
B-2

i\H TONHHI.

. 612
K — 5 5IOI + SI01

3. (2) KOMIILHC TERMCAHKIA KyAHAArH WapTRapHH WAHGATAAHTH-
PYBYH z=x-} iy HYKTARADP COXICHHH AHHKAAHT:

a) Ret>1; 6) Imi2iz) >3;
B) 3<lz+1-2 <4 1) F<argz<n,

Iz <4

4. KOMNAEKC COHNapHH TPHTOHOMETPHK Ba KJPCATHHYAW LWWaKRaa
uhonaranr:

a} leli-'.i; 6) Zym= — Vs ——f;
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B) 23——-—7"; r) z,=b+ 3i.

ACG a) 2= /2 (cos(—%)+£sin(—%))\}§e‘%';
6) 2,=2 (cos —"’61+fsin :"61)=2.9%
B) 23=—; (cosa+£sinn}=%e";
r) z,=2 cos%+1‘sin%)=2e%'

5. KyAngzarunapHn xucobaanr:

a) Vi 6) Y1: m) y—1.
XK: a) k=0, wy=c0s %+£sin%:

5
=1, w=cos Z4isin

k
6) k=0, wo=cosD® 4 isin0°;
k=1,

w,=C0s %+isin 2.
k=2, w,=co0s %+isin % :

k=3, w,=c0s %--}-isin % :

k=4, wy=cosn-isinn;
k=0, wy=co0s i}-}-:’sin —5-1:

n ..
k=06, wg=cos -——~+tsm —325 ;

k=7, w,=cos -—~+:sm % ;

B} k=0, wy=cos P +¢sm k
k

1, w,=cos % 4isin 2 ;
] )

k=2, w,=co0s -sf—+isin %;

k=3, w,=cos 3_‘1+£sin L:‘ :
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6-606

GHP FIrAPYBUYH &YHKUHACHHHAT
HHTEFPAJI XHCOBH

(- §. AMMKMAC HHTErDAN B2 HWHTErPAMARWMHMHT
COAAa YCYyANApN

6.1.1. Bupop opaankaa awukaauraw f(x) ¢yuxkuna yuys Oy
OPAAHKHWAT XaMMa KHAMaTraphaa

Fiix)=[(x) €kn dF (x) =[(x)dx

waptr Gamapunca, y Xoaza F{x) OYHKUHA [(Xx} HWHHF Oowsanruy
Punkyuace dednaanm.

Arap f(x) bynkuna F(x) OGowaanruy PyHkUHAra 3ra 6yaca.
y Xanga Fl)+C f(x) HHHr XaMma OOUIAHFHY  PYHKLHATAPH
Tynnamu OYnand, Oynpa C — nxtHépult Yarapmac. yura kypa
Gepuaran f(x) GyHKUHAHHNT Xap KaHAaH WKKMTA GowWwNanFHY QyHKUHR-
¢ Gup-OHpuian HXTHEPWH Yarapmacra dapx Kuranm.

fley (éxn f(x)dx ndona)nan aAHHIaH BHHKMaC HHTerpaa ael, Oy
PyHKunAHHHT Gapyua F{x) 4+ C GownaHFHY GYHKUHAJAPH TYNNAMH-
ra aiTwnanu sa Oynnail Gearunananm: i (x)dx=F(x) 4+C.

AHHKMAC HHTETPANHH TONMHW WAPAEHH uRTEZpaALCL AeRHAANH.

6.1.2, AnpKMac HHTETPaAHHHr acOCHA XoccadapH (MHTerpasnaw
KoHaanapu): )

a) (Vf(x)dxy' =f(x}:

6) d(§fxidxy=f(x)dx;

8) {dF(x) =F(x)4C;

r) Vkflode=&{f(x)dx (k — yarapmac);

a) §(fix np(xndx=§'ﬂx)dx¢§¢mdx;

e} arap S:}:tx}dx—_—F(x +C pa u=®(x) xap Kausad nndpe-
PeHUHAANAHYBYH DyHKUHA G¥ica, y xonaa;

{f(u) du=F(u)+C.
6.1.3. Aunkmac uuTerpannap Maneann:

|. Sdu=u+C
uo-l-t
2. S“"d-’i= -&1—1-}-(:" ax —1.
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3 (Sr=hnui+cC.
4. S%:—d\/ﬁ +c.

“ - ﬂ-
du= yremal s

5
6. 'du=e 4.
7. fsinudu= —cosu+C.
8
9

. Ycosudu =sinu4-C.
’ Sc:;“=fgu+c.
10, Ss;:“=—-clgu+c.
1. Stgudu=—!n|cosu|+0
12. § ctgudu =1in|sinaj +C.
13 Ssmu lnltg I+C—|n|smn_dgul+c'
14. Sc‘:“ -ln lg(T —5)|+C=ln,c;u+!gu |+C‘

15. a:_:“2 =:"—arc ctg—::—+C= - ;—arcctgaﬁ+C,
du _L a4t u

16. s_a=_..=_ =l |2te |4 c

17. S \/:“- =are sin1+C-= —arc cos—:--}-C‘

18, S ._In|u+ \/u +a*|+C.
\/u +a’
Huterpasnall HaTHXACHHHHT TYFPHANIH ToNHArar OGouUraaMFHY
$yrwkuuann  cuddeperunarnaw SunaH TexwupHaatn. Keatupuarau
MaABAANA b IPHAH FITAPYBYHHH, WYHHHTASH, AHGDePeHUHANTaHY BYH

PyHsuHAHR nponanafan.

6.1.4. Hurerpannailupnr KyWHZarn coala yCyaMapHKW KeaTHpa-
MH2:

4) uuTerpas ocrHAard GyHKURAHW coAla QyHKUnANAp AHFRHIHCHIA
€AHWw A3 HHTErpasNapHHHr XoccanapuiaM GolaafaNHll yCyAH;

6) anddepenunan GearucH OCTHFA KHPHTHW yCyaH. Macanan:

dx=lkd (kx+a), arap a, k — yarapmac Gjaca;
xdx=—;d(x’). cosxdx=d (sinx),
dr dr
—=d (Inx}, E=d (tgx), T

=d (arc tgx) B2 X. K.
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1+24
LU+
Eunwm. Huterpaa octuaarn ¢QyHMKUZHAHH WAaKMaH aJaMaITHPHG,
AHHKMAC MHTEPAJIHHHC A) XoccacuaaH ofihanancak:

1424 0+ +2 1+ 4 P ]
Sx”u+z% Sx’tl+r‘) a S[Bu+3)+x’u+x’} o

T e

2-mucaoa S4cos’ % dx AHHKMAC HHTErpa/iHH TONMHT.

I-Mmucod dx AHHKMAC HHTETPAANH TOIMHMI.

Ewnw. Huterpan octnaarn (GryHKUMAHH AapaXaHH nacaRTHPHI
dopmynacunan pofinanavut anmalTHpPaMH3:

2cos’§= 14 cosx.

CYHrpa aWMKMac HHTETPaJiHHHT ) Ba Q) Xoccarapusad ¢ofiga-
faH:an,

S 4cos ’-;—dx=5 2(1 4cosx) dr=2 S(l +cosx) dx=

=2+ 2fcosr dx=2x + 2sins 4 C.

3-MHcon AHNKMAC HHTEFPAAHN TONMEF:

S 3. eMdx.

Evynw. Sa'.e“’dx=S(3-e’)‘dx ‘3"1, +C.
)

4-MuCcOon AHNKMAC HHTErDA/HH TONHHT:

S dx
Vs—5)

Euuww. [ndpepeHunan ocTura KHpHTHW YCYAHHH K¥anaaMua.
Bynnur yuyu dx=—;d(3:—5) ae6 oaul, Maapasnarn (4) wuterpan-

AaM ¢oftgananamua:

dr 1 d(—5) 2 o
Sv’Sx—S_3 \m_s=3\/3:—5+c.

5- MH C 0. AHHKMAC WHTErPANHH TONHHI:

S x:lalrc_sm.r
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Ewww. Efnw sa andpdepenunan OGeArHCH OCTHFa KHPHTHL
yCyANapHaaH GHpraavkna Qofisananamus:

S X — arc sing dre S xdx S arcsing
\/' - T2 Vi
=—7 S di}l-x,' - S arc sinxd (arc sinx) =

=— 1 —x? —-é»arc sin’x+C.

6-MHCOA. AHHKMAC HHTETDANHH TOMNHHC:

S ak —ax
a2l 44

Al di—278+4)
Eunu. 2244 9 _S EPY P

=0’ —2x° +4] +C.

1- dapcxona ronuupuru

AHHKMAC HHTErpaNaspHM  TONMKr, HHTErPaJRati HaTHMAJAADMHH
snppepeHunannaw GHAAH TeKWHPHHT:

v S(4x5—2§/}_’+ —:"})dx 8

fgr—
v 2. S(tg.r+ctgx}’dx. 5. SM"‘-

142
in2
3. S cos2x 10. Ssln‘x dr.
cos2x-sin? x cos's
(H-x’) o b9 )
A& Y e S =274
12. S———“ .
dx
5 \—— . F+6c+13
v (3x—4)®
13. S—_—___
v 6 Stgudx. V8 +6:-92
’ 14. dxdx.
; dx 4. Jcos'xdx
M P 15. {sin’xdx.



I- mycroua uui

AHHXMAC HHTeTpalsfAapHH TOMHHE, HHTErPaiAaW MaTHMAASPHHH
oHddepedunanal SKAaH TeKWHPHAT:

I S dx 2. S.sm:h

s+ 1) Ytz +1D can’dx
4, src sin’Ss d
3. V'clg?t S
S sin’Tx ; 1 —25¢
g2
5. Se‘—-'ljzxdx ' S V2‘2_l
Mdx
sin2x {x
7. Sl-l-:km?x 8. 4
2
9, S sin® (2x—1) dx. 10. S tg‘ L4
. { sindrcossdx. 2. Suz__"; —

2-§ ANNKMAC NHTETPAALE YIFAPYIUNHNE ZAMALTHPHN.
Bynawnab unterpansawm

6.2.). Apuumac WHTerpanna §arapyBuHuM a.tlualmupum wyhnga-
THYA aMaAra OWHPHIANH:

a) r=ug (1), Syuna @ ({) — surn Farapyeun { nunr middeperunan-
AAHYBYH ¢ynxuuﬁcu 6yacun. By xanaa $3rapysunsn anmawTwpHw
PopMyaacH ywly K¥pHHAWra 3ra;

Vi =Y 10me yar

6)- W(x}={, Gynna { — Anru Jarapysun. By xanaa jarapysunum
anMawTHpwin. popmyaacs ywsy xfpuHHtura sra:

S Ve wa=o ar

HKkKana XoTaa XaM HATerpaAAALIAaN KeAHH arapysuw x ra
KaATu Kepax. ~

I-Mmucoa. S Vo —x*dx awHKMac HHTErPaaHN TONMYT.

Ewwp. x=gsint pecaw, dx=acostdl dfaann B2  aHHNMac
wHTerpas- ywly l_,pIIHHI.I.HU( QRIAR:

}Vu’ —Pdx=. iva’—o"‘sm’t - acostdl =
. = S’\/a’.-cm’l -accstd!=a"'s —l—'-"—%“ﬁdln

=% Sdr+§ S‘.cm 2:dr=§r+% Scos2ldf-
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2
== :+§—% Scosth(2t) - %:4-—":— sin2f 4 C.
Suan

f=arc sin% Ba sin2¢=2sinfcosi=

= 2sint\/l —sin® =2.% B A..%

TEHFAHKAaPAAN DofinanannG 3ckH FarapyBus x ra Kafitamua:

Svmdx=—?;arc sin%+~::-2-% V: ﬁ +C=

-—=%arcsm S \/a —x* 4.

2-MHCO0A. AHHKMAC HHTEIPAJHH TOMHHT:

S_\"‘:’f“‘"d,;

E uH w. r=atgl ne6 Gearnnacax, dx=L:t 6¥nanu. ByHH XHcoS-
cas

ra o'H6 aHHKMac HHTErPadHH TOMAMMHI:

S jm dr=s Vétgi+d  _adt _

digh cos?t
- S sin’t = S ottt
cos l'+s|nt cost dt
_S sin®f - cost ‘S;,T,‘""'S;;
d(sind)
= S sin’l +S cost smt+ln |¢Tﬂ‘+lgll+c-

[ 2
I+=
“ ¥io +5 4L
T 7
a

J-MHC oA AHNKMEC HHTEFPANHH TOMHMI:

o=
197
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Eunw. Haans octhaarn wipoaann (€ 6unaw Gearnnacak,

. 2x—9=1% 1= 2x—9;
‘ —
Sx\ifx‘fg" x=%(!’+9}; dx=_!d!

= S% “:d_:_gl_, =2S 9‘“:“

N

—arc tg +C =

arc tg

4- M H ¢ 0a. AHHKMAC HHTErPAJIHH TONHAT:

dx
S G+ Vitr=1

Eupm t= l_:_[ AHCH ¥3rapyBUNHH KHPHTAMH3:
L. 1_
S dr t=-;_-|:T' X= ] |

c+) VE+e—1  |dx= —% dt

S 2 . S it -
- _'-\/(L_| ’_,._:_,,_1 T Vicug P pe—of

@ S d(H.;) _.arccos-:'-T—+C=
VD

. —

=arccasXtl { cmarccos S L=
' Vs
=arccos — 11 _ 4 (.

Viir+D
8.2.2. Bynaknab uurerpasnaw ycyam
fudv=uv—fvdu

$opmynara acocnavaau, GyHAa w Ba v —x HHMET HNTErpaMIaNyBuy
dyHKUHANADH.

By ycyn xap xnn curdaatH  GyHKUHAAAD KFNAATMAAIPHHN
HHTerpaanauifa $oinataHuAaIR:

§ P (x)e"dx, §Pa (x)cosaxdx, §Pa (x)sinaxdx,
§Pa (x)arc tgx dx, | P, (x)are sinxdx,
§Pa (x)cosx dx, §P, (x) Inxdx.
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HacrAaGkn yuta wHHTerpanaa u yuyH Pa(x) x¥nxaa xaGya
KHAHHAAH, OXMPCH TYPTTa HHTerpanfia 3ca u yvwyH arcigx, arcsinx,
arc cosx, Inx Kabyn KHAHHAIH.

Bawau xannapaa G¥nawral unterpannawl ¢popmynacHuH BHp Heua
MapTa kjanaw 3apyp Hfaaan. .

5 mucoa §xe ¥dx un rTonnnr.
Eunw. u=x na dv=¢""dx n1e6 aramu3, y xo1aa

S [u=x. du=dx, ]
xe Hdxy=

dv=e%dx, v= S e Sdx= ——;e_s"

— E-sa b
=— Twe tC

¢ HH TONMHILAA HWHTErPAAAAl) AOHMHACHHH Xap AOMM Hanra tenr aeb
xHcobnall MyMKHH.

G-MmHCcon. |arctg xdx KK TONMHT.

Euuw. y=arctge ne6 aramua, y xonna

u=are tgx, du= —=
S arc tgxdy= 1+2 ] _
dﬂ‘—_dx, U=de=x
d 1[4+
=x-arc tgx— S l:_‘:r2=.1:-.arc: tgx—?g__ﬁ:z_ =

=x-arcﬁzx— -'2-Inl 1+ %% +C.

7-mucoa §(x*+ 1)cosxdx unterpanun TonuHr.

Eunw. By Mucanga 6¥naknal nererpannail GopMyAacHHH HKKH
MapTa Kyaaawra THFpH KeAadH.

2 —_ .
JESSICES sl o
= (x* 4 1) sinx —2( —x-cosx+ fosxdx) =

= (x*+ 1) sinx + 2xcosx — 2sinx 4 C=
=2xcosx+ (X*—1) sinx+4C.
AHHKMaC HATETPaRH XHCOGAAMNC!
{e**cosprdy.

E un w. By AKTerpannd HKkH Mapta 6ysaxnat HHTerpanaTaiMua.

8-mucoan.

u=e" du=oae*dx;
S e*'cosprdx =

dv=cospxdx, v= —;-sinﬂx
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=%e"’-sinﬂx—% S e~sinBadr =

ume™ du=qg-.e"dx
= du=sinfxdx, v-:-‘%ccsﬁx =
| oy . _a __I a _
=?’ -sinpx 5 ( 'Fe"cosﬂx-l— P S e“‘cosﬁ:dx)—

2
=—;:2—‘ (Psinpx 4 acospx) — -5:7 S e*caspxdx.
Bynaa

I= S e*cospxdx
el ywby TeHrAHkKa 3ra Gyaamma:

H
1= (psinpx+acospx) — & 1.
P #?
By Tenrnmamann J ra HucGaTtaH eucak,

(lenﬂx+ acosfx) 4+ C.

I= Se cosﬂxdx-

2- aapcxm TORWUPUFY
AHHKMAC HHTErPANTAPHH TONHHI:

(o .3 L s
| i K gD 3G 4amli 4 Ve
Vrdr . 6 = B 1 n
i v Ko x gt + 307 + 207 4307 +

+ec46in | Y5 —t]+C.

3 [t X: c—Y24s

S Iz\(xz_'_,' 4x

- -
4. S—\thx X: C— —M—arc sinx.
dx N

5 bt e i | gt g VR |

S(x+n\/1—x—x’ X In x+l+ 2+ ¥ :
6. \ x-arctgxd . 241 =

S-“ arc igxax X: ——arctgr—5+C.

S xdx

sin®x’ K C—x-ctgr+In|sinx].
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8. S are sinxds X: xarcsing 4 \/m+c.

0 Sln_x:xdx_ K: C—L (Inx 4 3In% +6inx +6).

10. S’zSi"‘d“ K: C—x’cosx+ dxsinx 4 Grcosx — Bsinx.
1. S sin Inxdx M %{sin Iny —cos Inx) 4+ C.

12, § Va+ride K 2 ViTa 4 2mmied VITR ) 4C

2- mycraKus uw

AHUKMAc WHTErpannapHu TomWHr:

1. Sx\/:-ldx, X %{x_”%*_%“__”%_'_c

2 s Vit yr X 2\/E-4{{E+4ln||+{/i|+c

3. {2a—rar K: £(x2—-2) \{4—; +2arc sins+C.

+ S u+|)\/d:’+2 +10 MG C-*'" — ‘\m I
e ‘+' s+ 1)?

5. Sln(x2+lldx‘ X xin(®41) —2x+ 2arctge+ C.

6. Sﬁgx;dx X: C—-—(sﬂ +et gx)

7. Se_%-x’dx. K: C—2¢ (x4 4x+8).

8. scnslnxdx‘ A %{ccs Ine+sin lnx) 4 C.

3-§. Kacp-pannonas Gynuunaun sur consa xacpaapra Enw.
Paunonan QynKuuasapun NntTerpasaam

6.3.1. Hkknra K¥nxadHunr uncGarura Tenr

Rix)=

Qﬂ(x)
P (x)

PYHKUMA Kacp-payuonar PysKyun éKH payuonaas xacp aeAnnaau, Gyn-
da m Ba n Qu (x) Ba P, (x) HYNXaBNADHHHT fapama K¥PCaTKUUNIDH
6¥au6, ynap RaTypaa CoHAapiHp. m<-a Aa R(x) Kacp-pauMoHah
GyHKUHA THFPU KACP, m=n Na 33 HOTYFPU Kacp AeAHNAM.
Kyfiugaru TYFpH Kacpaap,swnz codda Kacpacp nefnnanu:
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A

x=—a’
. —2 .. OyHna k22 — GYTyH CoN. .
{(x—a}
Asr+ 8 2
[. .=/, 6ynaa D=p"—4g<0.
Lpetg y F=h
v, . Ast8 , GyHna 5322 — 6ytyn con, D=p*—4g<0.
Erortar Y Yy P

IOkopuaarn kacpaapaa A, B, p, g, @ — XaKHKHA counap.

6.3.2, Xap xaHaa@ xaknkHiA HOSPPUUHEHTIH n-Rapamann P.{(x)
K¥nxan XaKMKAR coHnap TynaaMuga ywly KypuHnwmAa Taceupaa-
HUIUH MYMKHH:

P, (x) =agx—ap™- ... -Ix—apl"(x’+p|r+q.)"- .
c(4pata)”,

OYHL3 @1, @2 ,..., @®p Pn(x) KYOXAAHMRN MOC paBHILAA k) ..., K, KAPPaAH
XAKHKHA WAAHAIAPH, XaMMa KBAaAPaT YYXaanap y4yH AHCKPHMUHAHT
D0 (i=T, 1 Rid..Fhe+2s5i4 ... +25i=n; ki, Ry 51,..., $i—
HaTypaa cownap; ao— P.(x} Kynxasna x’ arauzare KoadpHUHEHT.
Arap R(x)= ntr)
Puix)
OKopKia KypcaTHAranfex udjponanadran G¥nca, y xoama OGyupah
kacphn 1 — 1V u¥puHnwaarn sur coasa paumoHan kacpaap AHFHHIOHCH-
ra &l Mymknd. By éinamaga P, (x) x¥nxaauwur xap Sup k Kappasu
@ WALM3KTA, ABHN (X —a)* K§pHNHWwAark kynadTysunra, yw6by k Ta
Hacphap AHFHHANCH MOC HENBIH:
A A A
b

f—a ' (r—a)? (r—a}

TYFPR PalHOHAN KACPHHHI MaxpaXH P. (x)

P, (x) KYNXaAHAHr S Kappa/sH KOMMAEKC KYlWMa WAAHIHHHHF Xap
6Hp KydTHra, ALHH (x4 pr+¢)° KIpHEHWAATH KnaRTyBuHTa ywWwOy
s Ta KacpaaH uGopaT AHFHHAH MOC Kenaau:

Mx+ N, Mox+ Ny M4+ N,
Phostq (F4pa+? T (Pprier

Eitnamanaru A, N:, M, KoPOHUHEHTABPHH TOoMHUWIAA XYCYCHH
KHAMATAAp ycyAan €Kn noMavaywm kKospduuuentnap ycyaudan ¢oina-
nannnaan. Bandan 6y ukku yoya Gupranukaa K¥rAaHHNamu.

Q. (x)
Poix}

Rix)= paunoHan Kacp worijrpu wacp G¥arau xanpa Gytyn

KHCMHHH ampa‘rnQ, CYHrpa TYFPH HAaCPp KHCMH IOKOPHAATH KalH 3HC
conna Kacphapra éhumamu.
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- u ¢ on Yuby

1527 —4x—81
RO =S aroe=n ’
PAUNOHAA KACPHH 3HT COAR3 MBCPAAPHHHI AHFHHAMCHra &RMHF.
Eunw. Bepuaran R(x) paunonan kacp T§rpn xacp. Maxpamununr
Xauma uaananapu (3, —4, |} G6up xappamw (onaMA) Ba XaKWKMA,
WYBHHT yIyH

15 —4r—81 _ A 8 ¢
(x—3) (z44) (x=1)  (x—3I) + {r44) + x—n "

R(x)=

6ynna A, B, C — anukaraWHwH Kepak 6yarav  KoadPuuHentrap.
TeNrAHKHHHT FHI KHCMWHW yWMymsl Maxpaxra KeaTHpu6, Hkxana
KHCHMHHHHT XaM waxpamaapHHi Tawnald whopcax:

157 ~4x—~Bl=A(x+4) (x— 1} +

4+ 8(x—3) (x— 1) +C{x—3} (x+4). '

a) Aycycud KudMarAQp ycytuniine MAIMYHH WYHAAKH, YHAA XOCHA
6¥nran aAHUATra x HHHT Kap XuA (00aTia MaXpamHHHN XAKMKHA
HADRANAPH)  MufimaTnapw  K¥idnnaan. Kaparaérran wmmcoana Oy
KyAHAArHYA AMaATra OWHPHAIAH:

x=J3 42=14A,
r=—4 175=358,
—x=| 70=—10C.

Xocha KHAMHraW TeHrAaManap chereMachial A=3, B=5, C=7.
Mynzaf KuanS,

15 — 40 —8I 3 5 7
(x—3) (x+4) (x=1) = r—3+ +4 + x—1"

6) Hoasavaym xosdduuyuenrsap ycyaunune MOXHATH WYHIANH,
yH1a Xxocwa Gfnraw aRHHATAA X HHHT ¥HrAarn Ba 4anlard Gap xua
Dapamanapn anauparn koshPuunentaapun tenrnab, A, B, C xoaddu-
UHEHTAAPHH TOMWII YWYH TEHTAAMAAAP CHCTEMACH TY3IHAAOM, ALHN:
x% 1I5=A48+4C,

X: —4=3A—48+4C,
2 | —8l=—4A438—12D.

XocHa GJAraH TeHrnaManap CHCTeMacHHH eunb, A'=3, B=3,

C=7 3KaHHHH TONaMM3.
2-mHcoa Yly pauHOHAA KACPHH Coffna Kacprap AHFHHAMCHTA

EfiMNr:

Rix) =

— 5
z=0 @+
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Eunw Tyrpu paunonan xacpHH KyfHOarnuya SmmH3:

P A 8 c
R = e =t 2L T

Bynaau
x=Ax+1)24+B(x—D(x+1)+C{x—1).

Ko3dGuUHEHTNAPHH TONHW Y4YH wKopHAa GaéH KHAHHIAH HKKana
ycyalaH XaM Suprannkaa ¢ofimasaHamui:

x=1 1=4A,
r=—1 | —1=-—2C,
x'na 0=A+8.
1 ] [
CHCTeMaHH eucak, A-T' B= - C‘=?

Jemax,
x | | 1

DA YT [ R P R TPrNTLE

3-Muc o Kyfiupard paunonan KacpHH coala Kacpaapra €RHur:
a1l v 12040

(4 20+ 32+ 1)
Euuw. PaunoHan xacp THFPH KacpaHp, YHH 3HT colfla Kacpaapra

EAMHH: ..
Aad+ 11l 126+8 A + B4 C +

R(x)=

Rixy= Cra+NTx+n 0 THL T Apoega
Di4E
TR AR LY
Ywoéy

A I 120+ B A (P 24+ 3) 7+
+(Bx+C) (x+1) (£ 42x+3) 4+ (Dx+E) (x41).
TeHrAHKAAH $OAANAKEHE HOMaBIYN KOPOHUNEHTNAPHH TONHW YUYyH
TEHrAAMANAP CHCTEMACHHM TY3AMHI:
x=—1J4=4A,
x'na i=A+8B
x£* na 4=444284C,
x? na Il=104+438B4+3C+ D
x Aa 12=12A4+B+5C+D+E.

TeHl‘JIaMaJlap CHCTeMaCcHHH eYCak,
A=1, B=0, C=0, D=1, £=—1I.
04



Henan,

R(x) = el yize+s 1 x—|
(Z+24+3P x4+ 1) Lo BT PR

8.3.3. T¥rpn pauHoHan KacphapHH HHTErpasfall Wr capsa Kacp-
JaPHH HHTErPasNatira KeATHPHAADN.

L. S Adx o Alnlx—al| +C.

I—a

Adx A
(. S = C.
e a—ar! +

Ac+ 8 =4 2
. S—-‘, L dx= g0l pr gl +
( r+5

+( --A?—p)- V_L’ arc tg -\/_2ﬁ+c'
1 4

x+—"—l
v et et - Ll

a’=q—pT.t=x+% Genrdaawnap KHpHTHO, HKMHHUM HHMTETpan

Gynaa

l’=STr’_:i_’F K¥pHHHWIra 'l-{.eJITle{JIam( B3 ¥y KYAHDArH peKkyppeHr
¢dopryna EpaaMuia TONHAALH:

/= ! 2s—3
T s~ @ P+ | 25—t T

Ix—1

4- M ¢ ¢ 0. Hurerpanun aucobaawr: \—o——-——
.lz+4:+8

Eunw.

3
et S?m—uw :
NPT L Ftet8

3 Px=d dx
=3 Sm“”‘ssm'i‘ :
3 - dr
= Inlx’_ 4y 48 +5§m-" -

= 2 In|#? —dr+814 3 arctg-——-—+C

dx=
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5- M Hcon. HurerpanHu Tonuwr:

S Ix42

(P+2e+100F .

a

- —3+42

(g AT e
(24 2¢4 1002 (425410}

S AP +2+10)

Eunw,

__3_5 2424y S
2} (2toet10)? tx’+2r+lﬂl’

(R 2ut10)?
B
s+ 497 2 A42a410
B 1= S& , s=2, u=x+1 Ba a®=9 ne6 Gearnnad,
YWaa a= Y e nieap ST A

IOKOPHAATH pexyppeHT GopMynaman dolnananaMua:

fa= S (u’+9)’ = 2-;4 ( 7 9+(2 2—3), )—
._L(u,-'_g.{.s;—:_g)“ﬁ (u’_+9+? arctg?)_

Yarapyouu x ra wafTcax,

_ x4l N "x+|
I’fﬁ( Gtnize T 3ACR
1 x4+ 1 x+l
= [ ———--- — a t N
18 (x"'+2x+|o t gty )

Wynaait Kuaus,

S B2y _ 3 _ i+l
(P42 410)? (R+2x+|0) 18(F 4254+ 10)

1
—5 arclg + C.

Qmlx
Poix}
anrebpadK aNMaWTHPHIWAAP Ba Xucofawnap GaXKapHaasu:

a) Gepuaran Kacp TYFPH Kacp SKaHHHH TeKIUPHID; arap Kacp
HOTYFpH G¥nca, y xonda YHHHT GYTYH HHCMHHH AXKPaTHIU, ABHH

6.3.4. PSUHOHAN KacpMH HHTerpanjawiad onAMH KyHugaru

fnln) _ (e,
P, () =90+ P (x)




r{x)

wakara xentnpul, Gyuna g(x) — wynxan, Foan
L]

3ca TYFpH pauMonan

Kacp.

6) KaCPHHNT MaxpadH P.(x) un (x—a)* Ba (xX’+px+¢q)' K¥pu-
HHWDABMH  YH3HKAM  BA  KBampat xi¥nafiTysusnapra  axpataw
(p'—4q<0);

B) TYFPH PALHOHEA KaCPHH INT COLLA XKACPAA P AMFHHANCHTA Ehnw;

r) éhnamannnr xospouunentaapuun xucobnaw,

6- M H ¢ oa. HMurerpaaun Tonunr: -

——-d.
x —&1'2+I6 £

E vy w. Bepuran pauionan Kacp HOTYFPR KACP GYAFAHAMIH YUYW
YHHHT OyTyH KHRCMHHH aMpaTaMH3:

=82+ 16

x

241

8 4162
B —16x+)

Hemax,
£ —xt Bl — 16541 _
PO Y T S Y T
a’— 16541
= X —_—— .
_ _+ (r—2%x+2)7

THFpu xacpHH 3HI codda xacp.nap AHFHHAMCHTE EAMHI:
ax’—ls:+| _ D
(-2 e+ 5 2+ 2>’+ '+2+ ix+2)?

Maxpamxaapaan KyTyacaK,
8x°— 1624 | =A(x+2)’(x—2) + B(x+2)"+
+C(x—2)*{x+2)+D(x—2)".

HoMasayM KoshHHUHEHTAIPHR TOMHW YUYH TEHCAAManap CHCTEMICH-
HH TY3aMH3:

=—-2 1 -31=16D,
x'na 8=A+C
x*na O=244+8—-2C+D.

By cucremann eunb, KO3QPHUHEHTIBPHN ToNaMu3:

al

127
A= 32'8 |e'C v D=—5.
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Hemax,

B ﬂ ta
( ds
T +u"$ ( --—3 (r— z;"" -+9

31
8 4, 1
T e’ )“'?""ﬁ"”""" |5¢--ﬂ +
1% ]
+35 Infx42 +-—--—-———-—u ¥ +C.
3- dapcaoma vomusupuru

Pepuaran aHHKMEC HHTErPAAIBDPHN TONMNT:

1. s : "".’:3“?'.'..3.4‘ w: Ll_t_l}:_'__%m_ _1s? +C.

Pesl e (s~ 2i’u+n
20~3543 _ _____ . m
' :'—3}-]-: x: € tIn -1l
3. { 7t 4 Wi Cm et ot )]
sis—1p (e 1)t ¥ T
s U fmat) | A 3=
4, oo K: C+5ln eriy + 3arct¢——-’-‘/ .
R L 5 <) L2 24l
8. s N RTPYPR PR M C+- —’arclg—-ﬂ- —-arctg(:+2)
.‘ . ds
Sl4r~l-llll’-l-:-i-li“ X C+ 'n + +|
La+2 _ 2541
. e T 7’"“’ vk
J- mycroxua s
ANNKMEC WHTETPAANAPHH TONHNT:
1. --‘f*-:-,i'-?‘-f’F"'-’ dx.  K: Br+Inat(s+2)"x~21°+C.
S . s W I+ o
) (+95 (543 e+ (34!
Jya | 528 12"
-+ .In PR +C.
SRR | R P B -
{ SN P X: C Ty g (s —2).
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4 S dx . C—-_|_+_;|n (14?2

U480 (i+2) 145 6(1+1) r+x’+
i 1
+ 2 arcigx 33 arctg v‘5
£42 _x42
dx. xK: ._)’_‘_'_"_'_
S PN x PYERETY + 2arctge+1n ;1.|.| +C.
o ( _xt1)'dr % 2 arct 58+ 155 4 1824 8
S (P22 ] elx+1) 8 2c+2)? +C

4-§. SR(SIIIS. cosx)dx njpuHNMEATrH WaTErpasAap

SR (sinx, cosx)dx K¥pHHHWHAACH HuTerpaaaap (R — sinx Ba cosx
Fa HucGaTan paumoHan GyHKUHN) tgi=t anMawTHpHIl  &plamMHia

aauuouaa QYHKHHARAPHHHT uurerpa.n.napura {3-§) weaTHpuaagu.
YHKH,

2ps
sinx=--——2— - L;
1+|g’.;. 1+
F 4
!_""1'5 -7
COSXm 2 = —
ER P LA 1+
2
2df

=2arctgf;, de= .
x=2arclgf; dr=—""5

Bynaad anmawTpuw Kyn Xoanapaa Mypakkal XHCoGAaWaapra
a6 xenaan. llly caGabau Gawan xycycail xoanapaa Kypcatmarau
KHNBACMH HHTETPaAAI@pPHH TONMWAA KyAHAard copja YpHHra I(Srﬁmn
napaan QofiaanaHHAALN:

a} arap R(sinx, cosx) nona sinx ra HucGaTaH ToK GyHEUHA, AbHUY

R{ —sinx, cosx} = — R(sinx, cosx)

6faca, y xanfa cosx={¢ ¥pHura K¥Anwm Oy QPYHKUHAHH paumno-
HAANAWTHPAAN;
6) arap R(sinx, cosx) Hpada c0sx ra HHcGaTaH TOK PYHKUHA, ABHA
R(sinx, —cosx} = — R(sinx, cosx)

G6¥Aca, y Xonda HHTerpan sinx=1 ¥pHura K¥yiinw Ounauw paunoHan
PYHNKUHANAPHH HHTErPaAAAINra KeATHPHAANH:
B) arap R(sinx, cosx) H¢poma sinx Ba cosx ra HucOaTan XKydrt
GYHKUHA, ABHH
R(=sinv. —svosyl=RIsink, cosx)
14—665 209



6faca, y xanpa Oy ¢ydxuna tge==f §puura K¥fnw Gunad pauno
wamnawruphaasy. By xanna

ey L
cosx= 1+t 142"

. 1ghs £
sin’x = .
na= l+tg’; T+E
di
=arcigf{; dx= V
x=arclg x 17

r) arap R(tgx) G6yaca, y Xonda wHrerpan octHgard Wpola mua
tgx={ ypuura K¥Anw Gunan PALHOHAANA WTHPHAAAN.
I-mucon Hurerpanun tonuur:

S dx
4sing 4+ Jcosr 45

E4nwm. tg%z! ¥purra k¥dAmwaan  QoRaasamunl, HHTErpanHn

TONAMHI:

gg=4, siny= I:—'r’
s .
S4sinx+3cosx+5 = dre= 24t . cosx= 1=
(L 1+2
2a¢
=2 o
= . +9. r’+5 284 BI4+B 4 A4
|+f’ 144
dr 1 [
= = CmCm— L
S TFE T Y wier

2- mu coa. HuTerpanun Toouur;

{sing 4 sin x]
S T cos2r dx.

Eynw. Hurerpan octumarn ¢ynkuns sinx ra nucbaTan Tok

PYHKUHA, WYRHHT YYYH tosx={ JpHHIa Kiﬂuumau dofnanaHaMua:
S singsins __lc.osx—-t. sinfx=1—¢2,
“cos2r Sinxdx= —df; cosQx=212—|
@=—dn _ ¢ -2 1L { RF—nat
A — di=
2’ —) S 28 —1 28 22 —1
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= 1—
25 ( 2r’—l)d 2:’_|
¢ 3 NIt=1 VEcosx—1
= ——— ——l E
RN “l VIR '+C ?C“x \ﬂ'" Vemrttl | TC
- mucon. Hurerpaaun tonunr

S cos’r + cos’s
sin21+ sin'x

Eunw. Hurerpasr octuaarn QyHwuHA cosx ra mwcGaTan Tok
dyukuna, Wy cababan sinr=1{ jpHura Kyfmmwnan $oAaanaHaMu3:

Scosx-i-ccsx _S cos?x(l 4 cos? rlcos.t dr=
sirl’:+ sin'x sin .r+ sin'rx

_ [sinx=t, cos’x=1—¢ ] S u=Me-7 S:‘ 3r’+2ﬂ,‘
cosxdx=df - et T pur
3HAH HOTYFPH pauMOHas KacpHHHT OyTyH KHCMHHW aMpatHG Ba
TYFPH pauUHOHAN KACPHH 3HC cozaa kacprapra €ArG, WHTErpaaHu
TONAMHI:

"_;1’3‘21? 28(14.'2 = i) dt=t— T —6arctgt+C.

Wynaadl Knwan6, 3ckn ¥3rapypuura HaAvcaw
cos’x+cos’: . 2 .
Sm dx=sinx ————~@arctg(sinx) +C.

4-mucon. Hurerpanuu tomusr:

S dr
sin’x +3 ’

Euwnw. Huterpan octHaard @yHKura sinx ea cosx ra NMcOaraH
wydT GyHKUMA, Wy cababan tgxr=1{ ael onamua

. #
- 2
S ” tgx_f, sin .r—l 2 S I ‘2
sin®x 43

dt
=arctg!;, dx=
x g 140

dt ___!_S d{20) -
3+4r’ (\;3}’-1-{2:)’

2ﬁarctg +C= 3

1+r2

v’ﬁ arct 2;,” +C.
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5- M # c on. HUnterpanHe TONHHI:

dx
1 4tgx

Eunw. Hurerpan octuiary $pyHuuHn ¢5Ka‘r tgx ra Gorank Gya-
ramu yuyH lgx=1 2e6 aramui:

& |tgx=t. x=arcigf, ] S u

S—-——-—= d =\
[ —_— -
+tgs  |dx P +&0+0

Hnrerpan octuaarn @yHMUMSHE 3Hr coAfa Kacpaapra €@,
HHTETPaAHH TONAMH3:

dt t—1
S U+ (140 =S(2“+" T 201+8) )d‘
1 ) 1
=zinl1+¢ -Tlnll-l-r"'l + garctgt+C.

3cKM Jarapyeun x ra Kadrcak,

S .:f Sl +1gxl —4in (1 +1g%) + Sx4+ €=
1 L+t
= |5 +gx |+ 5+ C=11n |cosy (1 + tgx)

Vi+ige
+—;x+ C=—;:+—;Inlcosx+sinxl +C.

4- dapcxona ronwupuru

Bepunrau GHHEMAC HHTETPAANAPHH TOMHHT:

. Sﬁﬁ%m XK: ¢ln |stgx+3] 4.

2, SE—%:—‘:S—J H: -;arctg(2tg%)+c.

3. Ss;,ﬂ:‘m X: In|sinx} —sinz+4C.

4. S:I;(—éitl—]- W In hg I+ |'L§%|+c,
s. gﬂ&mis““ K: —arctg(ﬁtgx)-}-c

6. S:::i":_"::;‘ —Inlsmx+c‘ﬁul —cosx(smx+cosx]+C

2



d.
7. S——‘———-. K: x—-2inltgr+2 +

44 tgx +delgr Stlg.r+2|

-ilnlcosxl +C.

{20gx 4 3)dt . Init 2 _ ¢ tgx C.
e 4 Scods X: In{tg’s+2) +— \, Farcle 3+

4- mycTaKua uws

BepunraH aHMKMac HHTErpaAnapHH TOMHNT:

Sigs +4
d 2 2
1 S 5+4xsinx° X: garclg—3—+C.
2 —sinx i x
2. 2+cm—;dx- A ln(2+cosx)+ 73 arctg( ‘ﬁtg )+C
3. (—_ cosxdx | 5k, 1pSosier
sin’x— Gsine + 5 4 | —sing +

-
4. Sl_‘_am“ H: —arclg( )+C‘
S “”+5m“ A v,lsarctgvf?:x+c

S +l" dx. X: C—lajcosx—sinx].

5-§. Tapxubuaa TPpuronoMeTpux QYHALHAAAD
Gyaran Gan3N NHTeTpaAAAap

6.5.1. Ssin"xcos"‘xdx KYPHHNIHAArY HHTerpaanap KyHnparwya
W CLEY TR
a) arap n>0 Tok Gfnca, cosx=/{, sinxdx= —d{ ypHura K§AHw
HHTErPafAHH PALHOHANAALWTHPAAH.
I-mycon. WHTerpadHH TORHHr:
{ sin®x- cos’zdx.

Eunuw. sin’x napaxans 6urta sinx kfnafTyBudHH aMpaTaMn3 pa
yHH anddepenitHan ocTHIa KHPHTAMM3:

SSII'I x.cos’xdx= {sin’rcos’rsinxdx=
= —{ sin®xcos’xd (cosx) = —§ (1 —cos x) cos xd{cosx}-—
= —{ (cos’x—cos'x)d{cosx) =C— —cos .t+—cos X
6) arap m>>0 Tok 6ynca, y xonda sinx={, cosrdr=d! ypuura
KJAHL MHTErPaANH PaUHONA/INaWTHPAAK,
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2-Mucon. Haterpanun ronaur:

cos’zdx

:/sin‘x .

Euuw.

S,;w‘xd; S cosrcosxdr

sin'/x sin®x

) . _s :

= S “_—ﬂ‘_%!ﬂ= S (sin ’x—sin’x)‘i(sinx}=
sin"3x

L]

3 I3 s
{!m—-s sinc,..

B) arap m,a=0 xypT 6facanap, y xansa

' s
= — 3sin 3.1:—%3in’.v:+c.'=c—

. 1. . 1
sinacosa = 3sin2a, sin‘g = (1 —cos2a),

cos"a::-;—(l+cos2c) ¢opuynanapnan ¢olinananral XoNda HKKH-

Aanran  Gypuaxnapra ¥tub, CHHYC Ba KWOCHHYCHHHT AapaMaCHRH
MacaATHPHLI Kepak.
3- MmHcon. HHTerpaaun Toagur:

{sin'xdx.
Eupuw.
S sin‘xdx = S (sin’x) dx= S (—!-_-';:‘2—’)2.-,1;=
= (1 —2c052x + cos™2x) dx = (x — sin2x +
+ { cos2xdx) =T:[x-sin2x+%s (1 +cosdx)dx) =
=%(x—sin2x+—;x+ 55in4x) +C=
=T: (%"——sin2x+ % sin4x)+ C.

r) arap m, n<C0 Ba ynapaau Gupn Tok 6yaca, ¥y X0a8a cypaT Ba

MaxXpaMHH sinx €kH cosx ra, GyAapHHHT KafACHBHCH ToK Aapamana-

AMrira kapa6, KywnMua KynaiTpaw yeyanaan poirarssnw Kepak.
4-mucon Hurerpanun vonnur:

S dx
sinsg”
Edunw.
S dx S sinsdx dicosz)
sine = ) gty = | —cos?y
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I+ [+C=|l'l (g?%.’.c-_—.ln'tg—;—li—c

A) arap m+n<0 Ba mydr Ofnca, y Xonga tga=¢ éKn.ctgx=t
ypuHra Kyikwaad ¢ohnanaHHl MaKcaara MyeodpHK. Arap Oyuia

m<-0 pa n<0 6fnca, y xanaa cynmﬁ yeya KFANAHHWH MYMKHH,
Gynwuur yuyw cypataara | wu (sin’z 4cos’a)*=1 «rpuroHomerprk

Guprra aIMawTHpHW Kepak. By dopmynasa &= '"';'“' —1.
S5-mu ¢ 0n. HHTErpaAHH TONHHT!

3 tgr=t, 2 =adt, L '
i gr=t =t tg® xds Odt*
sin'x o S 4 = S -
KN 4 | cosreos®s 1
3 cosly=—— g

i Lz 1 ! 2
+,—‘°;,rT+c——tg += tg TetC.
6-mucon. Hurerpanun romunr:
S dx
sinZrcos’s’
Eunww. ByHaa m= —2, n=-—4, m4n=—6<0,

P M_1=_:__1=2_ Llywaai kuaus:

2
5 dx S (sinx + cos?x)? di= S (sin's + 2sin"ecos’s 4 cos! mds _
sintreosty sin®xcas's sin®xcos's
. 7
S sm‘t dx 2dx dx -
[ cos?x sin®x

sinrdx
‘ m+2tgr—-ctgx+ C=

= Stg’xd( tgx) +2tgx ~—ctgx+C =itg’x+2 tgx—ctgx+C.
6.5.2. {tg"x dx pa {cig"s dx awngary uurerpaanap, Synaa n >0 —

GYTYH COH.
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By Xua WATefpannapHu Tonwuiza tgix &km ctg’r KymaRATyBumAap

! 2
axpaTHnaan Ba yaap tgir= poR ~1 pa clige= e ~1 d¢opmyna-
Aap G6¥fAu4a aamawThpunaan, Oy dopmyaahlap TaWwredc Ba KoTaHleHC
ODapaxahapHHH KeTMa-keT nacafitwpaay. By Xua nuTerpannapuu

tgx =1 éxn clgx=1¢ Jpunra K¥AHWNAP EPAAMHAA XAN TONHL MYMKHH.
7-M ucon Huterpantn tonuur:

{tg'x dx.
Evnw. By Mucoara wkopuaary ycyaHH KynaafimMua:

!- yeya. S tg'xdx = S tg’c-tgirdx= S tglx c::‘ — S tg’rdx=
= S tgixd (lgx) — S(?;x— 1 )dx= =%tg"x—tgx+x+c‘
2- yeya.
tgx =1, .
biod = [t _ (=4
5tgxdx= lx=arctgf.dx= |f‘2_ jl+r2 5 ]+F di

= S(r’—|+ ! 2)dt=i—f+arctg!+C=£—-—lgx+x+C.
47 3 3
6.5.3. Ssec'x dx pa Scosec"x dx K¥ypurnwaary whrerpasnap. Uk-
KHTa XOMHH K¥paMH3: .
a} arap n Tok 6yaca, y xanaa tg%=f anMatIThpywaau ¢ohaa-

AaHuaanm; :
6) arap n Wypr 6yaca, y xonaa igx={ ¥Vpuura Ky#nwaax

dofnanannaagn &kn sec’x, éxu cosec’x KynaBTyBuH ampatHAKG,

sec’xdx=d(tgx} ENu cosec"'x=d{ctgx} Ae6 QIHHAAH, KOAraH AapaNa-
nap sca

sec’x =1 +tg’r &xu cosec’x=| + ctg’x

tpopmynanap 6finva aamawTHprAaIK.
8-Mucoa Hurerpaauu rommnr:

e

Eunw lg%=r yHHBepcan ¥pHura xffinwaan pofinasranamua;

ti=f' 2di
dx - €2 ' 1 +£
— = =
sin'y x=idf_‘ Siny= 24 Py

N |+fl |+f, {|+;3)3
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‘S |+fl S |+2:’+r‘ u____s( +2 +!)d!

-}( SEHAnl 45 )"'C"'"'”'"_'r’ +C=

. +c-= in |1g2 |+

- %ln ‘tg—; |+ lg
8

(sin’-—-—cus ) 1

Glg’— -cas? E}

oy

t x
?lﬂltg?l— +C

2sin’x

dx
9- mucoan S <~ WHTETDAAHK TOMMNI.
cosx

=d(lgx) net

1 dx
Eunww. 7~ KynakTyBunHY aMpaTaMu3 Pa —;
COS™ % Cx

QNIAMHI.

=

dr ! dx - | 2 _
- S cos's cos?c S (?l?x) d(tgx) = S“ +tgzx) 2d“gx} -
{2t tgindtge) =tge + 2t + g+ C

8.54. §sinmx.cosnxdx, §cosmx.cosnxdx, {sinmx.sinaxdx xypu-
HHIDAArH HHTErpainap KyAHAar® ManayM TPHTOMOMETPHK (opMyna-
napaan ¢oAaanaHnaca, oCoH XHCoGNaHAIN:

sina-cosp::%(sin{a 4 B) +sin{a—p)):
cosa-cosp=--(cos(a +P) +cos(a—B));

sing -sinﬁ=%(cos(a-—ﬂ) —cos{a+f}).

By <¢opmynanrap TpHroHOMeTpHK QYHKUHANAP K¥nalATMacHuH
AHFHHAR WAKIHEA HPQZANAW HMKOHHHH Gepaln.

10- mucon. {sin2ecosSxdx HHTETPAJAHH TONMMT.

Eunw. TpuronomeTpux ¢yHKUHARZP KYNIATMACHNH ANFHHIH
GHnaH aAMALITHPAMHI:

S sm2xcos5.tdx=-— S (sin7x+4sin(—3x) dr=—+ S sinTxdx—

— % Ssin3.td - '—Wcos7x+? cosdx+C.
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11- mu c on. Hurerpannn Tomnur:
{cosx-cos2x.cosdxdx.

Euniw. KeatHpuaran gopmysanapHid 4KKH MapTa xi'.lul_aiiuuaz
|
Scosx—cos2x°cosdxdx=7s {cosdx4-cos ( —x)) cos dxdx=

——2~ cosdx cosddx 4+ S cosxcos 4xdx =

=-:—S {cos7x+cos{—x) }dx-|-—i~s (cosbx+cos (—3x)) de=

= % (-;—, sin7x+4 %sinSx + iasin:'ix;i- sinx )+ C=

=-_:— (—.:, sin7x 4 -;— sin5x+% sin3x+sinx)+ C.

5- dapcxona Tonwupury

BEPHJII"aH AHHKMAC HHTEerpaaJapHH TOMHHI:

]

3 i

osx-sinxdx. K C+—— —
cosx * 3sin’s 55frlsx

5 — § 8, ——— g S;—- 5, —
] 3 . 18 a 5
sin®r\eos’x dx. XK: 3'\/‘005 x-—?\/cosx _E\lcm”x +C.

{
{
S n’x-cos'rdr.  K: |lax -—sm4x+—sm’2x+(.‘.
\
|

’i'i';i" X %tg"’x+%tg’x+C.
Slg“xdx. p & %tg’x+lnlcosx|+c‘
. Ssi:i‘. n: C—ctgx—-%ctg“x—%ctg’x.
S cosx-cos®3edx. MW C+—;—sinx+%sin7x +—2'Osin51.

3
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5- mycraxun uw

Bepuaran aMnKMac HHTerpaJiapHn TOMHMI:

1. Ssin’xdx. A C—-cosx+—cEai+C.

2, Scos‘—;—dx. Ke 42054 S0 4 ¢,
.____L._ ik P | R
3. 5 sin*x.cos®s’ ¢ 2lg’x+3ln“gxl + 2ig' *+ ng.
4, S d‘_,, Ko S 3 s'"; +——Inltgx+secx!+C
cos X scos'r 3 cou’s
S. Scdj: n: tgx+—lgx+C‘

i
8. Ssmx sin2x-sindxdx. X: —00551’ —+|—6cos4x ?c052x+C

6-§. Ilppauuouu HPOLAAAPHN HHTETPAAAAW

"y
ax+4b ax+ by,
S ( cx-f-d (u-l-d ) v )dx
KVpHHHWIAGIKY WHTerpaadap (R — palmonan QyHKUWA B3 my, my, my,
ac4-&
cx+4d
AanagH, 6YyHAS s — ny, Ay, ... CONNAPHHHT 3HT KHYHK YMYMHH KappaaHcy
(IKYK), roun s=3K¥K(n), n, ...}.

" i}

Xycycan, SR(;.(ax+b}_"—. (ax+b)°—’.‘,.]dx KYPHHALIAATH

ny — GyTyn conaap) =5 Ypunra xJAnw EpnaMuaa HHTErpan-

HHTerpaaiap ax-4b=1 ¥pukra kyhmir @Epaamuia ToNHAAIH,
~ i
SR(x,x"'  x™,..) dx KypHRuwgary uHTErpaanap sca x=/{ ypHnra

KyhWiu EpAaMHEa AHTH §arapyBur ! HHHT DPaLHoHaA HKUHACH
HHTerpatura Keatupuaanu, GyHaa yMyMud Xanfaruwaex, s—- K¥K{n,,

ng, .
I-Mucon. Hurerpaann TonMAr:

dx
S Vst it - yBEF1
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Euuw. IK¥K (2, 3)=06, wynunr yuyu:

dx 241 =45
T x=g(—1): dxmdtidt|

[ —
Vize+n? — yis

S aldt dt S(r’—l)+1_,,‘=
= ,4_f3=3 —1 = -1

=3 (t+l+—‘l—|)dr=%(r+l)"’+ln|t—lt+c-

={1

6.6.2. S R (z, \Jax’+bx+c)dr KypuHHWAArK uuTerpaanap (R —
paudodan $yHKUHA} KeaapaT yuXajnad Ty/aa KpaApaT ampaTeara-
HHA4H Ba Y3rapysBun z=x+% Ael oiuHraHugaH wefiun KyfAunaru

6\/21=|I-%( t;/ﬂ:?-}-—l)il-lﬂl :/21_-1—] —1 l +C.

KYpHHHWAATH #HTerpannapaal GHpHra KeATHPHAAAH:

a) S R (z, \Vm*—2%)dz,

6) S R(z \/m"'-i-z’)dz.

B) S R(z,\/ 2= m*)dz.
Arap

a) z=msin{ 8XH 2=mcos!;

6) z=migl éxn z=mcigl;
8) z=msec! €KH z=mcosec!

TPHTOHOMETPHK ¥pHHIa K¥Auwnapaau $pofiaarannaca, 6y HHTerpaanap
iR(sint, cosl)dt KYPHRHILAACH HHTETPANNAPra KEATHPHRAAAN.
2-muacon. UHTerpandi TONHME:

dx
S Vil a7

Eunw. Keaspat yuxaanad Tyna KBagpay ampaTaMH3 Ba AHCH
z Farapyeunuu gWputamn3. Llyngan KefiHH 1ONOPHAA KeATHPHATaH
6) TpuroHoMeTpHK ¥prura kyAniigaw dofisasaHaMua:

oot = o = frt2=s
Vi 4 +7)? Vits+2)243p dx=dz |
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. = \f3 (g,
=S RYPEreE ldz—ﬂ] S \/(:nz’r+3a’

cos?s
_ V3 di =_|S dt —
T costt Vi1 +tg2n® 3 ot
cmar
2
| P . 1 it V3
= —\cwldi=—s5i4+C=—-———F+———+C=
35 3 3 Vi A 2
Vi+3
1 z 1 42 42
=1 C=t__2+2 o= =t2 ¢
3 \/3+z’+ 3 Varuen? aVR s+

dx
6.6.3. K¥PHHHILAATH HHTETpA HBAAPAT Y4XALAAH
S ;ax’-p—bx-f-c P P y

fifan G
T§na KPaApaT apaTHIL ffan GunaH S m SW

BaA HHTETPaNAapHAAH OMPHTA KEATHPHAAIH.
3-mucon. Hurerpaanu tonuur:

ey

Eunuw. Knanpar yuxaaun ywby K¥pHHHIWIFA KeATHPaMH3:
X420 +45=(x+ 1)}’ 44 Bynnan poinanannt, uurerpaitu Tonamua:

dx dix+1} 2 a.i e
= =In{x+1 X+2r45|40C.
S VA+2c45 S Via+niss l +V |

6.6.4. S_AALE KYPHHHIIAArH HNTErPAmap cypaTAaH KBaapaT
a.r2+bx+c

YYXAAHHHT XOCHJAACHHNH AMPaTHI Hafﬂﬂuﬂ‘u lli(HTﬂ HHTErpaATa
KeATHPHAANK: yraplau Oupu S-d?..- RINRIA m.ﬂ'll. RKKHHYHCH 3¢a
6.6.3- 6anina Kapaaran wnvefgamtng. - 3'

4-mucon. Jd ds nmrpﬂn man.r

S\(sx:-a N

Eunw. Cypa'm HHTErPAA OCTHAArH WOHONLAHHHT XOCHNACHINE

aMpaTAMH3.
L]
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3
S 34 ——2'(-2-'+5J+|3

dx= dx
Veéx— x’ 8 S Vér—ri—s
— 246 * d(x—3)
S 6u— .c’ 9 S Vi—@—3)?

= —3/6x—x*—8 4 13arc sin(x—3) 4 C.

6.6.5. S ax K¥PHHHLLAATH HHTErpaAnap 1 = ¢
(r—a) \/a.r’-l-bx-}-c fr—a

YpHnra xyAuw époamMnina 6.6.3- 6aHAaa KapaaraH MHTerpaira KeATHPH-
LEY.UR

S5-Mucon. S dx

(+1) V2+3x—2
Fupw. -x%=t ¥puura wyfdnwaan dofisanzHamua:

HHTETPAJAHH TOWHHT.

S dx "":‘1

(e4+1) V2 +3c+3 x+|=T'; dx=_%

! .
—-l. I—T—l,

dr
f__

o \/(—_l)’+a(~-l)+3 -1 t-\/t',e+++l -
=_'S_\/7{:=+f=— { W=C—lnl (+5+

TN 43z
+ VO] =C=in | o + VA +arts ;‘;I“ I

8.6.6. Sf‘{a-{-bf‘)’dx K¥pUHHILAATH WHTerpaanap {(m, n, p—
pauxonan counap) auddepeHunan OGHHOMAZPH HHTerpaanapy ael
ataAnb, yuTa XoadardHa 3ieMeHTap QyHKUHAAap opkaau #ogahaua-
AH:

a) arap p— G6yryw con G6¥aca, y xoaAa HHTerpana r={' §punra
K¥AHW &pmamuaa {6ynla s — Kacpnap MaxpaiuapH m Ba n HHHI 3HF
KHYNK YMYMHH K3aDPaAHCH) PalHOHAA GYHKUHA HHTETrPaAHTa HeATHPH-
LET TR

6) arap """'

— OyTyH coH 6jaca, y Xoiaa nHTerpan o4 be'={

¥puura uyﬁum GiNaN pauuoHaANalITHPHAAAK, GyHAa s — P KACPHHMF
MaXpamK;
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8) m:—' +4p —6yTyn coH G§aca, y Xonna a+-bx"=1'-x" ae6

araMn3, GyHAa § — p KACPHHRF MaXpPaXH.

6-Mmucon. S -:/} (24 \/x }’dx wnterpannu xucobaamr.

Euniy. p=2 — 6yTyH coH, aeMaK, GHDHHNH 3) XaAra raMu3:

S(«'-i-x)!x‘ 3=y ]=

s=3KYK (2, 3)=6, x=1° dx="6%dt
- S:’(2+:°) ”ﬁr’mzeﬁ (4 4004 ) dt =
—3Vr+ 2V =2yr 4c

7-Mucon. Hurerpaann xucobaaur:

! 3
S\;l:j:d
Ve
2 amd o Lomil g 2 N1 _
Evuntw. Byuna m=—, A= p=g —( 3+I)‘3 =

=1 — GytyH cod. Hkxnhyy 6) xoara srampi:

SVIH: 3{;;"

= S 60dt=20+C=2 /(1 + {/E—ﬁ +C

8- mucon. s c HHTErPaJHH TONHHT!
x“\/l+x‘
] —q mEl_ =N+
E4ww. Bywaa p=—- m=—11, n=4. — rREEha
§ m+1 —_S5_1__ 3 _ .
= — 5 ~ Kacp coH, auMo ——tp=—g—3= 3 — GyTyH coH

YuuuvH B) X0Ara sramni: .
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| +x‘=t’-x‘

R I P i !
F-n'
-t 2 Yy ta
=S—l2“2_” B I'(:"_u)" 1=
-’
=_%Sm_.”7. dt J=—+—S(t’ 1)%dt=
#—n°
f P i~ Nott® | Vo Vies
=C—pt3—3=¢ 0 ¥ T T TR

G- dapcxona romwupuru

AHHKMaAC HHTErpaJfapHu TONMHHC:
1. S - dx
VTI—2x — Y=

K: C— T—2x —2yT—2x —21In| yT—2x —11.

2 | Vide X: Vet —2 V& 46y —6arcty Yz +C.
I+%’x 5

1—z dx . Vi+x —
x% S -ET’ A Ianl+——_'7=+28l'cig’ |+S+C

42
4. ——dX.
S V242

XK: 3ye'+x4244n |x+—;+ Veltat2|+C

R Bevre e Lo
dx
e. e
S(x+2nlx’+zx K C+ x+2

dx
i {\—. s 1 4
'S\fi(vi+l)'° K € 2({;}+|)'+9({:;+|)"
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o {5 Vo Var.
w2 (Voe 2) - (VBT TR e
R

6- mycraxus uw
AHMKMAC MHTETPAANAPHH TORHNS.

K AYEFI+4inl rFi—1l+C

I. S dr
VITS EVIF3—1)

V-1
2\ dx
S (v

W2y —3yx —6Yx+3In] Y& +1]+6arctg i +C.
K VFETH —dn e D Vb 4

3 S ’J.l;:'x-f-l

4. ar e fo==
S{x—l}\(ﬁ;-;’_sl *:C 2 Ya—1~
5. S \ll—zr—x’dx. K -f-;'—'\/l I +arc sin~—ﬂ-'+' +C

Pds I
6. . K CH .
5 ViErp W+

1 (¥ Vit Ve w2V (s Vo) e

74 Amms asverpas. Huwron — Jichbuny Gopuyssca
AREK uSTSfPAAAR JIrapYRRes SSMANTRPEIS.
G¥aanané anverpansam

€.7.1. [(x) gynsusn [a. b] Kecuans aNNKAZHran 82 YIAYKCHT BFACHN,
By KecMaMn &= Xp < Ky < X7 < .. < Sa == I HyKTAARP Ooenan n T2 wscrs
GYazmma. Xap Gup (£_,. &) opasuKaan uxrnépak & wyn1aun oraun3 22
yaby larasasne Tysasma:

£ fiLAs,

Y] P

—S b



Gynwaa Ax;=x;—xi_. Ywby I f(t)Ax
V=l
KYPHHHWAATH AHFHHIN UnTe2par durus-
ou, 6y AWFHHOHHWMT mMaxAx,—0 jJaru
JHMHTHHH, arap Gy JHMHT MaBXyA
6¥nca, f(x) ¢ynxumanan a nad b raua
ONHHT3H @HuUK uxTezpar JefHAaan 8a

L L f{x’

23- wawa {fyde= lim T f(t)ax,

LELET AL

Kypuuuwaa Gearwnawaiu. By xonzs f(x) ¢ywxuus [a, b] kecmaga
unTezparsanyadn ynkyus neAnnasn. a pa b COHAAp MOC paBHWAA
HHTErpaJfallHHAT Kyidu Ba 1Koy Yezapasapu Nefnnanu.
Pyukunn [a, b] kecMana HHTErpaANaHyBYH GYAHIIK YUYH YHHHT wy
KeCManRa yaayKCH3 SYAHWH eTapan.
&

Arap |a, b] kecmaga f(x) =0 6¥aca, y xanaa Sf{x} dx HHTErpan
a

reOMeTPHK XHXaTAaH y=f(x), y=0, x=4a Ba x=~56 unaukaap Ounan
YerapanaHraM S5TPH YH3RKAH TPaneUHR KJPWHHLIMAAINH WAKAHHHT
w3HHA udonanaitan (23- wawn).

6.7.2. AHNK WHTErPanHHHT ACOCHR XOCCANADHHH KEATHPAMHI.

a) {inde=— {j(n)dx; .
a b
6 {fndx=0;
. ) R
B {fode= {fdet Jf0dx
:' ’ br I3
1) {0 £h0)de= ([ det (o de.
» » ’ :
a} Skf(x)dx=k Sf(x)dx. Gynna k — ¥arapmac;

L]
e) arap [a, b] kecMana f(x) 220 6yaca, y xouaa Sf(.r)dx;l);

]
XK) arap [a. b] xecMaza f(x) Zzg(x) Gjaca, y xonaa s,f(x)dx;;

b

= fenax:



3) arap m Ba M Moc papHwMa [(x) DYHRURAHUNT [a, b] Kecmanary sur
KHYHK Ba 3Mr Katta KuAwatk G¥aca, y xanaa

»
mib—a) < Snx)dxgmb —a)
TEHTCHINHK YPHHAM (aHHK HHTerpasus Gaxanralr XakuAary Teopema);

b
H) Sf{x)dx:f’[c) {b—a), 6ynna c€(a, b) (¥pra kuiimaT XaKuzarn

Teopemal.
6.7.3. Arap F(x) [a. b] recMana yaaykews f{x) OyHKUHRHHHI

SownaiFuy HyRKuHRNapHaaw Oupn G¥aca, y xaaza Hporow —
JleAGHHUKKHT KyAnaarn PopMynacH ¥pHHAR:

[}

Sf(x;dx= Fx) |=F(6) ~ Fla).

By dropmynanan aHuK HHTErpantapHy xucobnawna donananuaanu.

é
I-mHcon. Huterpaaun xmcobaanr: S rf:“

# A
Eunw. S xf:xz S d—(l"%‘ﬂ=ln}1nx|f=ln(lne’)—1n(|ne}=ln2.

2.mucoa. \ sinxdxr wn xucoSnanr.

ey 1|

|

Evauw. \sin®rdx=

Sy 1| 3
gy M| B

sin*rsinxdx = — 5 (1 —cos’x)d (cosx) =

2 2
-_-—casxlg-i-—;cos’x];:

oo™ — 1 feos®™ — cos? 2
cos 0050)+ 3((.‘062 cos 0)=3.

6.7.4. Arap f(x) dyHKUHA [_a. b] KecMada yaaykceua, x=gp(!) QyHKUHA
3ca AHQPepeHuHaNNaHyBYH 6YAHD, Wy GHaan Gupra a=¢(a}, b=¢(p)
6ynca, ¥y Xanaa ywy TeHTNAHK YPHHAM:

b L4
Sf(x)dx= Sf(@(f]}q:'(l)dt.
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Kynunua x = @(f) yputira Kffinwr ypHnra { = p(x) Teckup: ANMaWTH-
puwian ofitarannaaln. By xanga HHTErpaNnalliHKAr ANCH vYerapana-
pH a Ba p Gesocuta a=vyi(a) 8a f=y{b) TEHFAHKNAPAAH TONHAAAH.
byuaa nHTerpanaaty uerapanapuin a/iMalWTHPHIWKK KyRAndary xaasan
WAKIHAE e3HIr Kyaai:

' T2
3-mucoan S L'l;—'dx HHTerpaaHu XHcobnaaHr.

]

E«uwnw x=sinf ypunra kjfinwaan dpofisananamua:

x [
) —_ :
Vi@ _ Jx=sint, =
S, 2 T |dx=costdt. | T | & =
KR a
L Y
H — ¥ H
\/] —sin’t cost - I —sin*t
= ——cosidl = =
5 sin®t 5 sin’f d _S sin’t at
T v 7
= a = n
={—cigi—1) |5= (—ctg%—%)—- (—ctg;——" )= R
a8
4-Mucon. s ﬁ HHTETpaiHH XHCOBNAKT.

Evnw. {= /x4 | popmyna G¥iinya JarapyBuuin aAMaUTHPaMH3:

= ) 4 4
l ‘/H' dx=2dt [0 ] -
8

x={=

k]

3
. (= 1)21d1 ! 3
= 5 f=2§ (r’—l;d:=2(?—r)|,=

=2(9-3) —2(3-2)=3
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8.7.5. Arap u=u(x}, v=uv(x) PyHxunanap ea ynapmmr X0CHAAAaPH
[a, b] Kecmana yanywcus 6¥aca, y xonna

Sudu=m.-|:- Svdu

TEHrAHK YpHHIH {6¥nak1al uuTerpaanawwn GopMyiacy).

S5-uucon. S xIn’xdx uuTerpannn ToNMMr.

Evynw. Bynakna6 unterpasnaw GpopMynacHiH KyaaafiMua:

dx

. u=In"x, du=2lnx-=, \ .
5 xIn*cdx= 2 = Zx'in’ | [~ S.rlnxdx=
du=xdx, v="5 i

dx
u=lng, du= -

I 2 (12 e | ¢ .
= ¢ = [Stnx|i— Sxdx) =
dyo=xdx, u=—'; 2 2 2

7- dapcexona ronuwupuru

Hurerpanaaphn xucobnaur:

‘ 3= 19
I 5{\/14-\/: )dx X 45
¢ dx )
2 5-2;_—] K: 5In3
c dx .
. - . H: =,
3 S 1(1 +inP) 1
F
dx
4. - . . _n
5 V2+ar—27 X: 2y2’
[}
dx .2
s fmm - Keg(4ng).



7
dz . 2 ]
L] § m K- ﬁ arctgﬁ .
Ink IR »
7 S iﬁ——}—dx‘ HK: d—n.
A eE+2
(_ 4 VB 43
8. ‘—-—_‘= . X‘- In——"_.
E V1442 2
T »
9. se"sin‘xdx. x: —2% (eT+l).
I |
. R
10. §x—arclgxdx. X 53—
7- mycrasua uw
AHHK, HHTErpanaapHH XucobNaHr:
4
L E%dx. H: H+7In2
| -
dx )K: _I_ 1 i
2. — are .
5 A2+ 4x+5 $ ey
f . 2 . S |
3. § sin‘vdx . X 5
e
4. a X: 2In2
Tt yI=1 " ne—<
;ﬁ - . 2\’3 n
s | Vet g K ==—3
T x
8 dx H
s I-I-anx ’ 3‘!5
T .
7. Sx’coszxdx. w: =8
a2



1
arcsinxds . 5 __
§_TTT§_ ) Heony2 —4.

8- §. flcct PArypanapHunr wIRApHHN XNcobaawm

8.8.1. y=f(x} QyHKUHR rpaduri, x=a, x==>0 HKKHTA THFPH YNINK
Ba Ox YK OMHAad vuerapahaHran QHrypa 32pu Su3uUXAl TPAAGYUR
NeRHAaAK.

ByHaa#i rpi NHIHKAH TpaneUHsHHHT 103K [(x) =0 6¥aca,

b b
S= Sf(x)dx = gyd.t

$opmyna Gyiinva wucobnanagn (24- wawn).

y=fi(x) Ba y=f2(x) (f2(x)2fi(x)) srpn umauknap B3 x=2a
XaMza x==5 HAKHTE TYFPH yn3uK Gunal verapanaHran $urypamuur
034

S= {if:t0 —fin) e

Popmyaa 6YAHYa xncoGranaim (25- wakn).

Arap >rpH UK3HKAW TpaneUnm x=f(y) OYHKUNWA Tpapurn, y=c,
y=d TYFpu uM3aHKknap sz Oy YK Gunan derapasanran Gyaca, yHWHr
03K f{y) =0 yuyn

4 r;
§ = {twdy = {xay

$opmyna 6FAnua xucobnanann (26- waka).
n=h{y) va x=f2(y) (f2(y) Z=fi(y}) 3rpn uYHWIMKAap, y=c B3

y=d HKKHTa TYFPH u#InK OHNaN YerapasaHran Purypa 103u
| ¥
yerorx)

y=fn

yafx)

24- wana 25 waxa
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L] r )
d1 d
¢ -
2 x [ o
26- waxn 27- wann

S= Stf:(y) —fily)dy

$opmyaa 6FAnva xucobaanamn (27- wana). _

6.8.2, Arap arps wHIHK x=x (!}, y=y{l) NapaMeTpHK TeXrnamanap
6unan Gepunran 6¥aca, y xoada wy 3rpH HW3HK, x=@a, x=205 T¥Fpn
4nauknap Ba Ox YK OHNAH 4erapapHTaH 3TPH UHIHKAM TPaNeuWn-
HHHT 103H

B 4
S = S y{t) -2’ ({ydt = Sy(!)dx(f]
fn i

tdopmysna G6FAuva xHcolBnananw, OGyHmm f, Ba [ a=x{ly},
b=x({1) (y(t) = 0) TedrnamanapaaH aHuKNanaan.

6.8.3. r=r(y) pyukuna rpaduru va g=ga, p=_P HKKHTa HYD OGHILH
uerapanaHraH GUTYpa 32U NUIUKAL COKTOP NCHNAAAM, Oynud ¢ BY ¢ —
KyT6 koopauwaTasapn (28- wakn). 3rpH YHIHKAH CEKTOPHHHT 103H

B
=1 (2
S=s3 Sr do
Popmyna Gyfinuva xucobnawann.
I-MHcON yv=-—2“i napabona, x=1, x=3 Tyrpy un3uxaap Ba Ox

¥K 6HAaH verapanaHraH (PHrYpaHHHT 103HHH XHcoBAaNr.
Eudw. Aepan warkArr un3zamua (29- wawa}. Hananaérran 103
ywSy dopmyna 6ffAinya xucobnanau:

26 13
5 =7 {xe. 6upa.),



28 waka

29- wawn

2-MHCOA x=2—y—y’ 3rpH uUNINK Ba opAMHATANAp JKH GHAAH
HerapaNanral QHryPaHHHT 03HHH XHcobaaMr.

Edq nw. durypa Oy YKKa éniwHO Typaan (30- wakA), YHHHT 103K
S$= Sxdy dopmyna GFfiMua XHcoBAAHAINH.

£

S= §xdy== i (2—y—y’dy = (2y-~’;:—£)|'
< 2

3 -1
= (2—%———;)— (—4—%+%) = -g- {kp. GHpA.).

3mucon y=2—x% pa y'=2’
A3HTaH PHrYPAHHHT IOIHHH TONHHT.
Eunw. Bepuaran TeHrnaManap cucTeMacHHH €YWO, 3TPH YHIHK-
NAPHHHE KeCHUIHIl HyKTanapudy tonamud: A(—1, 1}y Ba B(), ).
Hurerpannaw verapanapn O6§an6 x= —1 pa x=1 XH3IMAT KHAAIH.
d

3rpH YnauKnap Ounad verapa-

$Hrypa 1030 S= S(,F,(x}—f,(x))dx dopmyna O6yAkva XHcoBAaHAAH

{(31- wann}.

30 waKra



d 1 2 —
$= (b —fitnde = § @2=2—/x')dx=
¢ -1

-2 B - (3
_ (_2+.:!!.+_.:_ :—g + % = <5 (xe. Gupa.).

4- M H C 0N, SANRDCHHHT

X =acosf,
y=~bsint

nApaMeTpHK TeHrnaManapuaan GoAnasanHHS, YHHHI I03HHH TOMUMT.
Eunw 3aauncHunr cumMeTpuiiurndas  ¢ofinanannG, ninawa-
&Trad 103HHHT TYpraan GupHHH Xucobaafimu3 (32- wawn). x=acos!
Tenrnamaga y=0 pa x=g Aeb ancak, ywly HHTerpasaaw yerapanapH-
n

ra va 6ynamuna: !,=? f,=0. XucoBnafimua:
iy L3 ;'
%S = S ydx = S bsint ( —asind)dt =ab §sin’!d! =
11 %
-;l n
-2t - =% L T 0t n_ nab
=3 E (1—cos20)dt=-F-(t— 1sin20) [T $ . 2 20

Hemak, 6yTyn durypanunr woau
S=nab (8. Gupa.).

5-Mucon F=20s2¢ Bepuyanu aemuuckatacy Omaan verapa-
NaHraH GUrypa 03HHH TOUHNT.

¥

¢ 32 waka 33- mewa

M



E4yniu 3rpH YHIHKHAHT CHMMETPHKAHTHEAR Qolizanawnd, onaww
HINBHAETIaH I10INHHT TYpTAaH OupPHHM rohamui (33- wwawn). Hanada-

&Trak 10aNMHr TYPTAAH GHP KHCMH ¢ HHHr @ aan -‘1:- raua V3rapuiiu-

ra TYFpH Kelanw.
Purypa 103uHH KyAnaard $opmynra GFfuva xucobnaitmul:

’dq:v-= = 2(:032¢pdlp==—sm2tp |‘J ==—.

le L
5=3

ﬂl—f‘i“
Qm‘i'

Wyunah knan6, naranaérran w3; S.—=% {nB. Gupa.).

8- dapcxona ronwupuru

Bepnarai un3uknap OGuaaH 4Yerapananrad $Hrypasap 103aapuHH
xucobnanr:

I, y=4x—x" Ba Ox ¥K Gunan. N —';-2- (x». Gupa.),
2 ym@x—1)tea 2~ ¥ =l K L4+ LinE+ vB)=
== 4,58 (k8. Oupa.),

{x-=2(!—sin!) (6np apkacu) Ba g=0. X: [2n (Kn. Supa.).

#=2(1 —cosf}
4. r=732gcosg Ba r=2asing, ogqg%‘
x: (%—-I)as (k8. Bupa.} . -
1 = .a |
5. y:: T_i__}_' y=-—2- x. i—'i [KB. Gﬁpﬂ.).
8. y=x’+4x. y=x44. X -]325’- {KB. GupA.).
7. P+ i=4, A= y=x. y=—x /3. A -2?5:— (Kb. GHpa.) .

72\;3

8. x=3F, y=J—1. XK (x8. Ompa.) .

8- mycrarua uw

Bepuaran wnannnap 6unan HerapajaHral QHrypasap 03NapPHHH
xHcobnanr:
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I y=—2* x+y+2=0 X: 45 (uui oupa.).

2, xy=20, £*+ 4 =4 (luopak). X: -2—'arcsin4—9| +
420 In0,8 (kp. Gupa.).

3. x=acos’, y=asin’. JK: —:-na’ (B, GHpA.).

4 x=21 y=4£—6t sa y=0. X: % (xs. Gupn.).

B. r=gsindp {6uTra Xaaxka). M: —“g (xp. GHpa.).

6. r=gcosy, r="2acosy. X: %ua"' (KB. 6upn.).

9- §. Irpu unanK ERaapH yaynawkaapuun xucobaaw

Arap T§Fpu Gypyakin KoopAHHaTadapia y=f(x) ¢yHKkuuA [a, b]
KecMala CHAMHK (AbHH 4 = f'{x) X0oCHAZ yaayKkcH3) 6faca, y xataa Sy
3CPH YH3HK MOC EAHHHHT Y3IYHJIHTH

»

t= S V14 () dx

topmyna 6¥fnva xucobaananm.
3rpu YKIHK

lx=x(!}
y=y{t)

NapaMeTpHK TeRrAaManap Suwnan Gepuaran 6faca, Oy 3rPH MHIHKHWHC
{E[f1, t3] NapaMETPHHHT MOHOTOH ¥IrapHUWHKCra MOC &HHHHHT YayHAHIH

&
t=§ VO + ()2

5

dopmyna GHnan XucobhaHadn.
Arap cHAAHK 3rPH 4H3IMK KyTO KoopawuaTanapia r=r{qg) (@<
@< p) TeHrnama Ounawu Gepuaran 6yaca, y xonga R yaywaurs

S
= S '\/r’-}- (r')ide

¢opmMyna Gunan xucobranwadu.
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& 2%x0 X

M- waxka

35- waka
l-Mucon y=x APHM  KyBuk napabonauuMl Koopawuatanap
Gowngan A(4, B) wynrarava 6Varan &in YIYHAUTHHN TONMMT.

E4wu. ApBaa wakaHn unaamua (34 wakaj. Mapabana Tewraa-
MacHHH AnddepeHunannaimmua:

d
=x! y=23
y=x* y=3x".
dopmyaara kypa:

4 " I 1 _
= S VI +(%x’ dx= S ‘\fl+%xdx =
-] n
9 ' @ —

=32 (1+3F l.o__=3’7 (10/T6 — 1) (y3yH. 6upa.) .

2-MHcon BHTTa UHKNOHAA YIYHAHTHHH TOMHHI:
x=af{i—sinf},
y=a(l —cos{).

E vy . Lukrongawuur Gapua apkacH GWP kA, Kafich apka G6¥dna6
{ napameTp 0 aan 2x rava yarapca, wa apkany aramid {35- wakn):

x=a(l —cos!), y =asinl
Ly ca6aGau:

n

2n
1= § Va¥(1—cost)*+a%sin¥ di=a § VyZ—2cosfdt =

2n

n
= 2a § sin—;-dt = —4acos% I =8a {y3yn. 6upn.).
]

3-mucoan r=a sin‘% &TIHK, STPH YHAHHHHHT YIYHAHTHRE XHCOO-
Nanr.

Eunw. Bepunraw pyuxuun xydpt Ppynkunn. lly ca6aban Gepuaran
IPH YHIMK KyTG FKHra gucbaran cummerpux. Hywra Gyryr srpu
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36 waxa

wiakkHk ¢ 0 aaw 4n rava YIrapraHas uYu3adW, WyHra Kypa 3rpw
UHINKHRHF ApMn @ 0 gawm 2n raus $araprawna vxanaagu {36- wakn).

r’-asin’% . cas—‘-. Hema,
S s \/a sm'3+a'sm “’dtp-
1 ¥ v
- 5 sm“Tdup- —4a 3 sin F d(cos—‘-)-

¥ ) |
= —4q S (l —cos’ﬂ’) (cos—'l' )-= —4a (:osl -3 L ) | -
- 40(1—3)—?@ Demax, l——i-a (yayn. Oupa.).
9- dapcrona ronwupuru
SrpH YHIHKIABP ERNBPH YIYHAHKTAPDHHH XHCOBABHT;
I y-ln;irlx, X3 ABH xme 2 raus. XK: —;-In3 (y3yn. Gupa.}.
2. y=—§-x {(i — g {/;‘ 86CUMCCANAD Yo OHIBH XECHUIHLI HYKTAnapH

opacuaarn. X: _9;_0 -\/‘;- {yayn. Gupn.).
3. x---:'i!‘—t,y-f’+2.r—0 AaH (=3 rawa JK: 12 (yayw. Gupa.).

4. xmecost, y=¢'-sint, (=m0 AaH t= I rava. K: Y2 (n — 1)
(yayu. 6upa.}.

5 ramg’ @m0 2an pm=q ravs. XK: [(n®44) \/u;+4 —BI---% (yayu.
Oupn.}.

6. re=asin®. X: xa (yayn. Gupa.).
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9- mycraxua ui

3rpu unInKNap EANapH YIYRAHKAADHHN XHCOBAAHT:

B .
L =5, x=0 pad x=1 rava. J: 0,5 2+ In(l +v‘2_)](y3yu. 6Hpa.).
2. y=I1—Incosx, x=0 nan x=% raya. X: %Ina (yayH. 6upa.).

3. x=28sint46cost, y="6 sinf —8 cosf, {=0 nau f=—_% raua. X: 5n

(yay. Gupa.).
4 x=a(2cost—cos2t), y=a(? sinf—sin2¢). X: 16 a {yayH. Gupa.).
5. r=acos°-§1. ¢=0 nau cp=% rava. X: %(211-{-3 V3) (yayw. 6upa.}.

6. r=1—cosp. X: 8 (yayn. 6upa.).
10- §. Xammazpun xmcobaaw

6.10.1. Arap S(x) 103 MHCMHHHI Ox JKKa NepneHINKYAAD TeKHCAHK
OuAaH KEeCHUWHIIHIAH XOCHA GVAraW KecHmH 6yau6, [a, b| Kecmana
YINYKCHI DYHKLHA GFnca, MHCMHHHE XaXMu

s
V= SS(x)dx

dopMyna Gunan xucobaaHalH.

6.10.2. y=F(x) 5TPH WHAHK Ba x=a, x=104, y=0 TYFpH uH3uKIap
GHNaH JerapanaHrad 3rpH  YHIUKAH Tpaneunwa Ox VYKH atpoduia
AlNAHTHPHACA, ¥ XON02 ARTAHHW MHCMHHHHT XaXKMH

b
V=n Sy’dx

dopmyas Gunan XucobnaHaln.

Arap wy $purypanuAr ¥3u Oy 7KK aTpoduHaa afNaHTHPHACA, ¥ Xa1aa
ARNAHHI AHCMHHHHT XaMWMH

]
V=2n Sxydx

dopMyna 6unaH xucobnaHaiM. °

6.10.3. Arap y1=fi(x) Ba yy=fa(x) {(Gywaa [i(x)2=f2(x)) arpn
YHIHKNAp XaMda x=a, x=> TYFpH unaunnap OHNaH YerapanaHran
¢urypa Ox YKH aTpodHaa ahNanca, alnaHHI) MHCMHHHHE XaXMH

)
V=n S (i—yldx

dopmyha 6yiinua xucobaanam.
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Arap wy ¢urypansur Jau Oy ¥K atpopupa afnauca, afilnanuw
MHCMHHHHI XaMMH

»
V=2n Sx(y:—yn}dx

$opmyaa 6yinua xucobnarans.

8.10.4. Arap 3rpH uH3NKAK Tpanetna x=f(y)} QyHKUHA rpadurh,
y=c, y=a TYFPH uu3HKAap Ba Oy ¥KH OHaan derapanaica, Gy
urypanunr Oy JKu aTpodHaa aANaHHWHAEH XOCHA GYAraH MACMHHHT

XA MMH J

V=n Sx’dy

[

dopMyna G¥finva xHcoGhanaaH.
Arap wy ¢Hrypanunr ¥am Ox ¥Kkn atpoduia ahnadca, aiknannw
MHCMHHHHE MOC XaMMH

4
V=2a Sxydy

dopyyna GyAnda avuHKIaHaAH.

6.10.5. Arap xi=[i{y) Ba xi=fa(y) (GyMma x222xi20) >rpu
YHIHKAAP 8a y=c, y=d TYFPH YH3HKA2p OunaH uerapanaHrad ¢urypa
Oy Vn atpobHaa afinaHca, y xanfa aigaHHWl XKHCMHHHHE Xa@MMMH

" )
Vern {(3—xddj

dopmyna G¥Anva TonKAaaH.
Arap wy durypadkdr ¥3u Ox ¥kw atpopuaa afnanca, y Xxoaaa
afNaHMIL HHCMHHHHT MOC XaMMu ywlyra Tedr 6yaanm:

a4
V=2n Sy{x,—x.)dy.

6.10.6. Arap 5rpH 4H3IHK NapaMeTpHK €KH KYT6 KOOpAMHAaTanapua
Gepuaca, y x011a KeATHPHATAH PopMyNanapaa Moc FPHHTa KifHwaap-
HH Gamapsil Kep.K Gyaaamu.

£, 7

2
I-MmHcoA. 7+? =5 =1 SAAHNCOHAHHHT XaMMHHH TONHHI.
s

Eunw. 3aaunconaHubr Ox YKKa NepneHaukyasp GHPOp TeKHCAHK
GHNaH KecHWOaH XOCHN OYNTaH KEeCHMHHHHE SPHM FKAapH

1
b=»b —-ZL pa €=c —i

a !
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¥y
%
Lea:ly
1 t
1 |
N
- | 1
-k 0 R x
A7- waxa 38. maxa
Gyaran
_L ‘
R

Manmcaup. lemax, recum wan (8- §. 4- uncon):
S(x) =nbp, =nbc (I —-%)

Gywaa x Psrapyaust — g 2an o rava
HINNWE XBMun ywyra Tenr:

Ve S S (x)dxmmnbe S (n_:,‘i)a-m x--;i,)r -

on{(e-5) ()b oo

2. uacoa ¢ SiNK CANYCOMRANNHT GUTTa apAM THakmwn sa Or

wanr [0, =] wecmacn dl.lu werapasanrar Gurypanunr a} Or
;‘ nm ua §) Oy Jxm avpopuia ahnaumwnnan xotun GFAramn
MNCHARPUANT XEIKMNNK ZIncoSaanr (37- wana).

Jsrapaaw. llynra xypa ssamnco

Evnm 8) Veugn Sy‘d:-a Sm‘d: - % sll —cos2r)dx=

—5))

)Mo= $m =% yscapa).
16668 [}




6} V=2n §xydx=2n Sx-sinxdx=
u=ux, du=dx .
={dv=sinxdx, U= —co8x ]_2“{ —x-r;’usx|o+ § cosxdz)
=2n{—ncosn+sinx | 5) =2n*(xy6. Supa.) .

J-mncon X+ (y—b) << R?(b>>R) nonpanunr Ox yxu arpoduna
ARNAHAILUKHAAH XOCHA OFATaN TOPHHHT XAMMHHN TotMur (38- wawn).
Eunw 2+ (y—b)*=R*? afnana Tenrnamacuaan:

h=b— ‘\/Rg—x’ .

yo=b+ R —x?,
LUyHuur yuyn

» R -
Ven {lyd—yhdr=n § {6+ VR —x*)" = (b= VR*—x*)Yx=
a —R

x= Rsin{, 5 f
. —
=4nd | /R —rdx= —R |3t
-t dx=Rcos!d!, K
Rla
=anb | /R*—Risin’t - Reostdt=
T 3
=4abR? S cos¥fd! = 2nbR? S (| +cos2t)ydt =
; -

=2nbR((+3sin20) |7, = 28%R*(ky6. GHpA.).
¥

4-MHcon y=x* pa 8x—y® napabananap Guaan 4erapasianrad
durypane Oy ¥Km aT

goqmna afNaHTHPHWAEH XocHA G¥ATaN MHCM
xamEuuuu xHcobnanr (39- wawn).
UM

L.

yr=8x

TEH3MANAP CHCTEMACHAAH NapabananapDHHHI KECHIWHW HYKTAA8PHHH
Tonamua: O(0, 0) sa A(2, 4).
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39 mawn ) waKn

\@;x,(y}=% ra sramud, yarapysud y 0 nan 4 raua

x2(y) =

Varapamn. Jemax, .

S(x.f.—x?}dy=n S( ——g-:—)dy =
¢

Ao B s

x=acos¥,
acTpouna Ouian dYerapanauran Qury-

S-Mucoa {
y=asin’
paHuNr Ox YKH aTPoPHAA ARNAHTHPHAHWRAAH XOCRA GYATraH XMHCMHHHT
XaWMHHH XxHcobaadr (40- wakn).
E 4 n w. Hananaérran xamiu OAB qmrl{rauu BRNAHTHPHWEAK XOCHA
GYAraH MaMMHHKM HKKHAaHTaHHura Tenr. Llyauur yuayu

V=2n Sy’dx.
VarapybunHH 2AMaLUITHPAMHI:
o x=acos 2
V=2n \y'dx=1{dx= —3acos%-sinidt, | 0 % =
¥ =asin’. e | o

Q

= 2n S a’sin®( —3acos¥sint}dt =6na® \ sin’fcos¥dt =

Sruy +2| 2

3
= —6na’ { (1 —cos™) costdicost) = —ﬁua“'(—;cos’t —Scostt
o
3 .7 1. 9 :_ c3fl 3 3 by 32,
+—7-cos‘t--?cos !) |: —ﬁmf (3— s+ 9)— aa’(Ky6 6upa.).
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10- dapcxona Tonwupury
|. x=2 Ba x=3 TeKHCAHKiap OHAan x’+y’+2’= 16 wapaan
KHPKHAMAH Wap KaTABMHHHNT XaMMHHH Xucobaawr: XK: 3;—:; {ky6.

Gupa.) | | |

2. KoopanHata ywnapu Ba x;+y7=a? napaGona Guaad derapa-
naHraK 103HH Ox Vi aTpodHra afNaHTHPHWAAH XOCHA G6Faran MHCM

]
xaXMiHH Xucobaanr. XK: "I%-(xyﬁ Gupa.) .
3. y=siny CHHYCOHId £/in, OPAHHATANAP VKK Ba y= TYFPH YHAHK
6uaan verapanaHran ¢urypawn Oy YKn arpohnila aRnaMTHPHILAAH
XOCHA GFATaH MHCM XaXMHHH xHcolnawr.

Ve
xK: ﬂ"—-:—a'— (ky6 61pa.) .

4. y=—:-x’+2 napabona sa Sy—8y+ 14=0 TirpH uHIuHK Ounaw

wyerapananrad ourypahn Ox yun atpomia aHAAHTHPHIAAW NOCHA

GYAram MHCM XaMMHHR XHCOGaaMr. J: ?92;3 (kyG. Gupa.) .

x=a(t—sinf),

5. Yoy [g=a(l—cost)

UHK/AOHA3HHHT GHP apXacHAH Ox FHH aT-

pouna AHAAHTHPHWASH XOCHA OF¥Aram XHCM XaXMHHM XHcoGnawr.
X: 5a°n* (ky6 6upa.).

10- mycraxua uw

2
N z=-—:--+% Ba z=1 cHpraap OHAAH HerapaNaHraH MHCM

XamMunn xucobaaur. XK: n2 (ky6 Gupa.).

2. a) =

64 : _
G =8y, 6) ¥=x Ba X’=y Wm3uK1ap Guaan
4erapananral gurypanapid Ox Jkn aTpodHaa adtaHTHPHWIAH XOCHA
GyAraH MHCM Xa)XMHNH XHCOBABHE.

XK: a) 422 (5n+8) (ky6. Gupa.)i6}0,37 (KyG. Gupa.) .

3 a) y=x*, y=0, x=2; 6) 2’ —y* =4, y= +2 duankrap Guran
yerapanahran ¢urypann Oy yKit aTpobniz afNaHTHPHILAAH XOCHA

G¥narag wHCM XaHMKHHH Xrcobnanr. JK: a) %n (ky6. Gipa.);

6) E;—n (xy6. GHpA.) .
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4. x=a(f —sint), y=a(l —cosl) UHKICHAAHNWHI GHP apKracH Ba Ox
¥HH OHAawW vyerapaaanral $urypanu: a) Oy YKH aTpoduna; 6) ¢urypa-
HHHF CHMMeTPMA ¥KH aTpOopHA3 AANAHTHPHILIAAH XOCHA G¥AraH XHcM
XAMMHHH Xucobnaur.

]
H: a) 6a’a’(xy6. 6upn.): 6) 35—(9:1’-—[6] (Ky6. 6Hpa.) .

11- §. XocNac unTerpasaap,
AKNHAAWNOIN XOCMAC NHTErPAAHN Xncobnau.

Huterparnauwy verapanapu uvekcHd 6yaran wuterpanaap &
yerapafaWmMaran QyHKUHANAPZAH OJAHHTaH MHTETpPaAJap XxocMac
unrezpassap Aefinnaan:

6.11.1. [a, 4 oo) opaavkna yanyxcwd G6¥arawm f(x) PyHKuwAnaH
OJHHTaH HHTerpas

4+ N
S fix)dx=lim Ef{x}dx
2 LEE ¥ ] 2

TeHrAHK GHAaH aHHKAAHAAM.
Arap wy AmMHT NaBMyR 6§an6, vexaw Ofaca, XxocMac HHTCrpad

AKURAGIUYSHY, AXC XONAA XOCMAC HHTETDAN YIOKAQUYENY KeAUNILH.
Arap F(x) oyukuns [(x}” HMHC GOWNAHFHY pynkunnach Gyaca,

y xonpa:

+ =

{ fx)dx=F (4 00) —F(a).Oynra F(F o) = lim F(x).

Ky@naarn HHTErpaatap XaM WYHWTa JXwall aHHKAZHAZH:
& »
S [(x}dx=ﬂlim if(x)dx,

» #;

+ =
{ fon) dx= lim_ §f1xndx+~l_ir+n¢ { feods.

+ &
l-MucoON 3 e —“dx xocMac uurerpaxHi xucobnaur (Gynna a —

yarapmac myc6aT CoH). .
Ewunw. Tanpupra xypa:
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+ @

N
5 e"Hdxa= lim Ve ™dx= lim -—e‘“)l =
N Nt

= lim (—1Le—a¥ —J1 3 =1
-N-l-l-lr-nu( € + Fﬂ Lo (i !‘N)-_“.
Hemak, Gepuarad HNTerpaa AKHHAALWYBYH.
2-mucon a>0 RUAC Kanaah KnAMaTAapHaa
+ -

dx
| 7

HHTErpad AKHHABWYBYH, Kangai KHAMATAApHIA yIOKAALMYBYH IFHAHH-
HH 3HHKJAHF,

Euynw. a=1 ae6 ¢apa3s Kunamnd, y xonna:

dx . .
5 — = lim S+= lim Inxl”= lim InN=oc
¥ Nev oo I Netm

Hdeman, GepHarad HHTerpas y3oMMaiyBdYH. 3HaH a == | aed dapas
KHAAMH3, ¥ XON8a:

+ @™ N »
S & im (= lim x"‘l =
; ~ Wt Nt 1—a I

= lim — (¥'—1).
Negm -3

Hemax, a>1 na

e dr |
—_— - .
S . a—1

AbHH  GEPHATaN  HHTETpaA AKHHIAWYBYH, O<a<| aa 3ca
+ @
S —d%=+cn. AbHH Gepuarad uHTerpan yaownawrysun. lywpad
x
I

+ =
KHAHD, 5—‘3— XOCMAC HHTerpan a>>1 Aa AXHHAALWYBYM Ba

O<as; | 53 y3oKAaWyBYH.
6.11.2. 2- MHCONJATH HHTErpa/ HHTErpPaAHHHT AKHHJIBWYBYH EKH

Y3OKIaWYBYH IKAHHHH TGKKOCAGUL OAOMOTAcpufian ¢ofiaanamminia
KVANaHHAA DN,
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I. Arap f(x) sa g(x) byHKuMRAap Bapua x> a na
_ P YUYH aHRKAQHTaH
Pa [@. + ) aa HHTErPAANAHYBYN Xamaa &
Oe;!(x};gq:(x) Gfnca, y x.ounay A x>a M? o
+ -

a) S @{x)dx nHTerpaAHHur AKHHAAWYBUIHAUIHAE K S Hxydx

HRTETPANHHHT AKHHAALIYBYH SKAKW KeANG Ynkagu, wry Gunan Gupra

Tnx)dxs: Tq:(x)dx;

-+ o=
+ =
6) S f(x}dx wurerpaanunc YIOK AW yBUaAHAKHAAH S o(x)dx

HHTETPAAHKNT YIOKJALIYBYH IKAHK KeadHO YHKaan.
+w2. Arap f(x) ¢yukuun Gapua x nap yuyw auuwnaWraw na

S [f{x} |dx whterpan mkumnnawysux 6jaca, y xanza T,!(x)dx HH-

TeTpat XaM AKHHABWANH; Oy X003 ¥ abCOMOT AKURAGIIYERY UHTe2paA
Dednaaawn, Gynaa

+= +
{ fode | < { 1500105,
+ - ” tw
3. Arap S j(x)dx unTerpaa axsnaawyeun, S 1f(x) | dx yaokna-

+ =
wys4n 6¥aca, y xanga S f(x)dx HNTETPANHH wWaPTAU AKUKRAGUIYSYY

untezpad nefHNanu.

+ @
dx

m HHTErPaJHHHI AKHHAAWYBUAHAHTHHH

3-MmHcoa.
TeKLWNPHNT.

Eunm. f(x) =r;,+l<31'7<%=¢m (x> na) sa

S—‘—f— HWMTerpan AKHHAaWyauH (2- Mucat a==4>>1) G6¥AranH yuyd
I 4
GepUATAN HHTErpan XaM AKHHAZIUYBYH (TAKKOCAALW a10MaTH aCOCHAA) .
-+ -
4-Mucon. s e~ ?dx HHTErPANHHHT AKHHAAWYBYAHNHTHHY TeK-

LLIHPHHT,
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Evnw x| na f(x}=e-"<<e"“=¢(x) Ba Se"'dx HHTErpan

AakHuAaiypdn (1- Mucon, a=1) Ofaranm cabalan GepuaraH HHrer-
pan AKHHAALLYRYM.

+ =
5-MHcoOML 5 - df 7— MNTErPaJHHHT AKHHAAYBYAHAHTHHH TeK-
r—sin'x

WHPHRT.
+ &
I dx
2Jr:_-;.?=q>(1:) pa .S — HuTerpaa

Evnw. xz=1 na f{x)=

A =

yaoKaawys4u {(2- mucon, a=1), wyHra kypa S

f _ wuterpas
r~—sin’r
Y30KA3WYBYH.

6.11.3. [a, b) opannKaz Y3nyKcH3, b HYNTaRa YaWanwra sra f(x)
PYHKUHALAH OTHHTAH XOCMEC HHTerpaa

b—2

S!(x)dxz lim S flx)dx

TEHFAHK OBAaH aHHKAAHALM.
Arap Gy anmuT Masxyd GVaHO, y dexan G§aca xocMac HHTerpan
AKUHAOWYBMU, AKC XQAIa XOCMAC HHTETPaN yaoKAaiuyasy NeAHNaAN.
Arap F (x) dyuxuma f(x) ydyH Gounanruy $pyHkunna 6¥aca, y xonna

L]
{fmaxr=F(6)—Fua),

Gywaa F(b)=Iim F{x} .
Y

Arap ¢yHHUHA a HyKTaaa €xH [a, b] OPATMKHMHI GHPOP HYKH
¢ HYKTacHAa Y3uAdllra sra 6§Aca xaM HHTerpan KopHaardra ¥xwaw
AHHKNBHAOH:

& 13
Sf(x)dx= lim 5 f(x) dx
a e+ 0 a4

Ba
] =h
§!(x]dx=liTa S fix)dx+ llrn S fix)dx.
]
6 Mmucoa § v’d‘;ﬁ XOCMAac HHTerPafHH Xucobnanr:
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E w i w. Huterpan octuaarn Gpyukuun x=[ HyKraga y3uauwra sra.
.Eleuau. Tavpudra xypa,

=
- drx
3 iz = Nim | s = lim —2yT= 1)
=-—-2'!!To(\/l—l+e—-\fl-—0)=-—2._l.ir+no(\/e—-l)=2,

neMaK, SepHAraH WHTErpan SKAHAJWYBYH,
]

7-Mmucon. 3 #:.—f'- (a — ¥arapmac mycBaTt cON) XoCcMacC HHTerpan-

HHHI AKHHAAWHIY B3 Y3OKASWHI UiapPTAaPHHH TONHNT.
E 9w ur. Hurerpan octharu hpyHrtna x=0 HyNTala yauaHiura sra.
Arap a.-—l 6%nca, y xonna ywlyra sramua:

-—~—-— lim ——{= Ilmlnxl = lim(Inl —1ne) = o,
=0 : FE Y ] o410

ABLHH HHTErpan y30KJA3l0YBYH.
Arap aa=| 6§aca, y xona:
] ]
dr . dx
|t {5 = i

| = Ilm-l—(l-—z e
=40

!
1

Nemak, 0<<a ! Aa Kyfinparnaapra sramud: §%‘:—= Tog - ouM

‘e
' d.
HHTErpah) AKHHAALIYBYN; a>>1 ma sca 3—} = oo, ABHH HHTErpan

YIOKNAUYBNH.

1
tWynaalt wuand, Sf{ xocMae HHterpan O<a-< | na AKHHAa-
x

WyBMH, @2 ] N3 YI0KNAWYBYH,

6.114. Oxupry MHCQNT HATHMACHAAH TFOKKOCAQWw aAauariapuda
dotaaNaHnAaaN.

). Arap f(x) 8a @(x) PYHKUNANAP 05 X< H OPANHKAS AHHKNANTEH
xamia [a, b—e] (0<e<h—a) KeCMAAZ HHTETPAANIHYBUH Ba drup
0= f(x) < @(x) OFaca, y xonraa:

»

]
a} Sq(x)dx HHTerpaAHHAT axuu.namystcammrunaus flxrdx nuver-

-
L

PAAHMHE SNHRAZWYBNAHAKHIH Keanl uuNaan, GvHaa S,’t:;dx(
< Smm

4%



s ’
6) S,f(x}dx HHTErpaJHHHT YIOKJAWYBYIHIHIHAAH Sv(x}dx HHTer-

PANHHHE YIOKJAWYBYH IKAHAHCH KeaHO YHKAIH.
2. Arap f(x} obynxuun {a, b) opanHKAa auMKNaWraH pa [a,
&

b —e] vecMalda HHTerpaananyeuu Gyaca, Slf{x)rdx HHTErpaJdHHHI

]
AKHHAA LY BYAHIHIHAAH Sf{x)dx HHTErpaAHHHI AKHHAAWYDBYIHAHTH
-

»
keqnG yukank. By xanaa S f(x)dx nuterpan adcotlor RKUHAGUIYONU

unre2par Aefi u.ﬁanu

3. Arap Sf(x}a‘x HHTErpan RAKHHAALWYRYH, Sl[{x)ldx HHTErpan

&
yaoknawyevs Gyaca, y xonaa Sf(x)dx HHTErpas apTAu AKUHLQWYE8-

44 uUNTezpaa NeHHAANH.
1

d
8-mHcoa. j —3—_‘—3 WHTErPaAHHHT AKHHA3WYBYAHAHTHHH TeK-
Vi +

WHPHHT.
E w4 w. Hurerpan octhaary Gywkuua x =0 HyKTaAa yIHAHLIrA 3],

flx)= m(‘ﬁ —I?=¢‘(x)

1
Ba 5 d—f. HHTErpaa AKHHAAWAAH (7- MHCOA, a=-§<l).nguax, GepHa-
raH HHTETPAA XaM REKHHAALWAAH.

11- dapexona Tomuupury

. XocMac HHTerpaniapHu XMCoBAaHI &KH yASPHHHT y:;mulamynuu
INBHHHH AHHKJIAHT.

2

arclg.r .
5 1+x‘ S
0
. ox
2. S X: 2

&



+ =

3. . S . A
_S_ (F+Nid44 Keg
1
¢ dx
4. . .
§ x(lru]’ X
]
: dx )
5. 5 = AK: yaokhawagn.
X: n

dx
s‘ .
S Vis—F_3
II. HuTerpanaapHuur AKHHAZIIYBNIHAHTHAH TEKWHPHHT:

+ =
7. $ '—w%—’idx‘ A yaoknawysun.

+

S’(l—-cos%)dx_ M: RKHHAAWYBYH.
1

]
edx .
9. s T—ees - M yaownauwyeun.

]
10, § LS AKHHAZLWYBYH.
Vi-#

11- mycTaxuas uii

I. XocMac wWHTErpannapHH XMCOBNAHT EXH  YAAPHHHT
UIYBHAHAHTHHA GHHKAAHT:

-+ @

dx : —
a) m N )l(. l In2.
xdx .
&) S T H: yaounawysyu.

5 Arclgr gy, K —’:—+%ln2.

r) 5 v'm' K

o

yaoxaa-



a) S:—,dx
i
]

e) S ‘,_l dx .
> \{xS

K yaokaauryeuu

2. HnTerpannapHHEr AKMHAAWYBYAHAKIHHE TEKUWIHPHHT:
+ o

w LA
S xIn{ing)
‘.
6) { _vrer,
3 \[I -

|. AHHKM3C WHTErP3AHH TONHMT:

L1 Sx’lnxdx .

1.3. Sxarelgxdx .
L.5. S.t’e""'dx .
1.7. Sx*cusSxdx ,
1.9. Sxa resinedx .

1LI1, S1n{4x‘-'+l}dx.
1.18. stin*xdx.
s {

147§ yxindx.

1.19. Sx.m*xdx,

ERIREES

1.23, S (X +3) sin2xdx .

1.26. S arclg—:[ dx .

252

7- HA30PAT Wil

1.2

1.4

1.8.

1.10.
1.12.

L4,

116,

1.20.

1.22.

KK yaoKnaulyeuu.

A aKuHA3 Wy BYR.

S rdr

CCS’I )

f{ vainsas.
£
Sln"'xdx .

Sarctg Vax—idx

XCOX
[ gy
sin“r

x-tgixdx .
rsinxdx
costr
in®xdx

T

Ve

S n’xdr .

Ry ey gy

S(r’-{-?)e?dx.

1.24. Sln(x’+4)dx.

1.26.

|
Sx.arcslnidx .



1.27. Sx-3%dx.

1.29.

2. AHHKMAC HHTErpanHn TONHHT:

2.9.

2.1

2.13.

2.15.

2.17.

2.18.

2.23

2.28.

2.27.

2.29.

S x*.arctgxdr .

S 143

Vid$ac+5
S"_I'_#: dx .

ax—1
g .:’-61+de
x41
S 2 — 120413 dx

352
S S — 3542 dx.

S -3
SE6r408

2x—1
—dx .
&z’-—x-{-?

55 4:+4x’
S 5543

x’+|0x+29
x+l

z’+2x+|

S ;’+s;+|a

S 2r43
15— 4x’+4x

arcsin
1.25. S Aresinx iy

VE=1
1.30. S lnccm
SII'I X
2.9, __f+2
S 242542
24, (_s+5
S 2+ 242 dx
2.8, s+
S Itax—g dx
2.8, =2
S :’+x+|

210, \ —
s x’+4x+|3 dx

2.12, =k LY
S Vad yex+t

204 (=2 _ 4
S \/3—12-{-21

2.8 (243 .
S VIs— 4 fur

2.18. S—-ii:'_ dx.

2.22. S \/41-::-3

dx.

2.24,
S \/x’ 254 |

2.26. { 2! 4.
S Ve—ax+) *

22&5 N o N
x’+4:+2

2.30. S dx .
6+ix—12




3. AHHKMacC HHTErpaRK TONHAC:

3.1. S‘xfix.
3.. Sx’—n::+2
3. Sf-‘-’:s
a.7. Sx“;ﬁ, dx
.

a.9. Sx‘: ;;H
311 5213-7-;;4-: dx
3.13. S ;:‘;:‘L d
3.15. S L6

o 46548
317, STf‘%‘:
3.19. g?_x_f:,?__,

a1
fﬂig§f§%5;¢‘

xdx
3.23. SF:T
x‘dx
33&5?;;a:'
dx
3.27. P
dr
3-20- ST"?&T‘

4. AHHKMaC HHTerpaHH TOMMHF:

4.1. S__JE__‘
x{!’;+'\‘ﬁ}

4.3. STV"_'_._"ldx.
Vot —t

3.12.

3.14,

3.18.

3.18.

3.20.

3.22,

-3.24,

44,

Pid—6r

2 —3r—3
(2—1) (=2 +5)

(3x—7)dx

+244x 44

Pdx L
x4+ 9?
x+5




xdx
25§t
a27. | e

VeFa (1 4+ = +3)
-
229, (=1 4x.
yr=1 4

5. AHHKMAC HWHTErpaHH TOMHHI:

sinxdx
s foimm

5.3 S sinsds
(1 4cosx 4sinx)?

cosrdx
5.5. S | +cosx+sinx

4.6.

4.8.

4.10.
4.2,

4.14,

4.18.

4.18.

4.20.

4.22,

4.24.

4.28.

4.28.

4.30.

5.2
b4,

5.8.

I x.

Ji—
S v‘x+lld

e o

T+ VE
e,

S___d.:
x4+

dx .

S xdx
V=1
s \lxdx
1+ ¥
S__‘"T_L_ dx
VE(T+1)

S dx
VI—Z 0+ Yx1=3%)
Sv’m +1
vefi —1
Vi1 dx
(VE+4) VD
I—\J’x+2\1x
—,— dx
:+2\/x’+\/x'
s__|+_‘il_..__ dx .
Vet (4
-
————‘2_‘“*-] dx .
Ve (yi +4

S_._dr___
cosr{l 4coex) ’

1 —sinx
Scosx{H-casx} dx.

S I +sinx d
| 4= conx 4 sinc



$.7. S Losx —sinx

Ll +sin.t)2
5.9, S i +clgx_
(sink 4 2cosx)?
Sigx4-2
5.11. S-—N“2‘+5 dx .
lg’x
5.13. S‘—_‘.'m— dr .
5.15. S $in® 4
CCS 1
5.17. S dr_
sinax

5.19. S cos®rdx .

L
: 5.21. ' S ctg’xdx.

5.23, s cos'xsin’rdx.

5.25. S sin®xdx

5.27 tgr+2

sinx +2cas’r—3

5.29. g_____
(Atgx+ 5)sin2x -~

5.8.

5.10.

5.12.

$.14.

5.16.

5.18.

5.20.

$.22.

5.24.

5.26.

§.28

5.30,

[ttt gy

18sin“s 4 2cos"x

oo gy
9sin .r+4cus.r

S {G—ng}smh
S sin's dx .

ysinz

Voors 2

Ssin —2-dx.

S cosTxsintrdx.

S g’ xdx.

dr

sin’x

S sinx.sin2x-sin3xdx.

S dx
* sing{l —sinx) °

S cosads
(I—casx)®

7- Hamynasud yucol TonwupuKAapu

1. AHMK HHTErpasHn XucobnaMr:

1.1. s'(arccw}“—l d
Vi—d
1.3 stg.r-lncoudx,
I
dx
L5. :
5(:’+ »
'
Py
1.7. §‘2+ _

1.2 3 8x —arcig2x dx

1.8,

| 42
S'z +hne

F
1
il
5 (arcsing)? + dx

Vi-2
3
x—urclg.r} dx.

S Va2
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xdx t
1.9. S _ 1.10. S___ﬂ(r+."_‘ "
I

x4+] cus"'{x+|} )
A1 1
LIL.. ; Itinge—ny 1.12.5 Ldr
e+ I 4—r
T o
1.13. Sﬁﬁ’sini’xdx. 1.14. jmﬁ Vsinzds.
X L
1
115, (2 1.16. S‘“ kP
) el ;
1
T 118, 5 £ax
“7'5 sinrdx 145
Vet .
]
19 N & 1.20. 5 ; sm2x:: ax
. v ——— 2
5'-‘0821{2&:4-]] - \/l+cosx
] -hd
T T 122, (o
E|.2|.“_\£'j;l'_'z¢,, 5 e
1 il
1
1.23. 5‘” e ax 1.24. § oy
\/9—1'
L
I F
125, (T 1.26. SJ""
Vi+ e e
) ¢
1 sin Inrx
1.27. 5 Par 128, { snle gy
cos®x h
] . T
29. ( VX 40 1.30. xdx
129 ; v dx sin?x?

2. AHHK HHTETpasiHH XHCOOJaHI:

L1}
2.1. 5 {x?—3x+ 2) sinxdx. 2.2, S (X*+ 7x+ 12) cosxdx.
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23.

2.5.

2.7.

2.9

2.11.

2.13.

2.15.

2.17.

2.19.

(x— 1) In*(x— t)dr.

(20’ + 4x 4 7)cos2xdx.

]
q
S (x* 4 6x +9)sin2xdx.
-1

xln*xdx.

(3x — 2%} sin2xdx.

. o T S ey A

S (r42)°In*(x+2)dx.

I

§ {1 — 8xM) cosdxdx,

S x'sindxdx.

2.21;_1 s arctg;dx‘

3
2,28, 5 {(xT—3r}sin2xdr.

2.25. ’ VX -Inxdx.

L]
2.27. g (x4 2x 4 1)sindedx.
=
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(Bx*+ 16x 4 17) cosdxdx.

¥
24. j (x?—5x+6)sin3xdx.

2.8. S xle 4y
i

2.8. 5 (96 +9x + | 1 jcosdxdx.

200, \ (1 —5xY)sinxdx.

Dy | 3

2,12, \ rfeddrx.

2.18

|
In
2.14. 3 {3x?4 5)cas2xdx,
1
. Sxarctgxd:.

L] ]
2.18. S (x742)e'dx.

-3

2.20. § xsinxcosxdx,

1]
2.22. S (x+ 1) In*(x 4 1)dx.
-
]
2.24. S (£+2) *cosdxdr,
2

I
2.26. 5 are sin{l — x)dx,

(13
2.28. S («*+ 5x + 6)cas2xdx.
~4



229, | xtr
.l’2

ha
-]

-
gy 3| 2
b
E.

o5 dr

3. AHHK MHTerpanuu xHcobaaur:

wrc igd 2
3.1 _ Atclge t cosxds
A _ Sdx. 3.2, 5 :
2 {sinx 4 2cosx) 24 cosx
I % 6si 9
PR ) n-x
33. §smxdx 34. 5 e dx.
2 b1
35 p 05X — Sinx x 3.6. s SII"IG% CDS’%JX.
’ 5 (1 4sing)?
are g2 % cosxdx
3.7, 124 tgx 3.8. § S Tioest -
3sin"'.r+ 12cos’s
2a %
3.9. (sinxcos’s dx 310, | adeadr
i P (stnx 4+ 2cosx)
2 L2
¢ I +sinx ? 5
3.1 sm 3.12. Sr:osxdx,
T % cosxd
L] x
3.13. § igﬂdx‘ 3.14. S T+ sing—cosx
2sin2x 45 %
‘ 4—Ttg : 3
s S iigx 3.16. sin“2xdx.
3.15 § 24 Mgx 5 xex
% | 4-cosx %
¢ 3
3.17. 5 mdx. 3.18. S Ctg xdx.
I
319, (1€ 4 3.20, ( _sinsdr_
o 5 4+ 3cos2r : § 5+ dsinx
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3.23.

3.25.

3.27.

3.29.

4. AHHK HHTerpajHH XHCOGABHI:

4.1

4.3.

4.5.

4.7.

4.9.

>
&

4

dx
cosx{l +cosx)

gy = |

AP r—1lige—22 dx
4—igx ’

L

tg'cdx.

sinxdx ~
(14 sinx + cosay?

Dt N | T gy | W

1 3a—r
2
NI+S 42

4oy yEIEs

2,3 -
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¥ 4
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B B ety
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*
b [T
‘-:J

a

I

*

3.22.

3.4,

J3.26.

3.28.

3.30,

44,

4.8,

4.8.

4.10.

4.12.

4.14.

arctgd

dtgr—5 dr.
I—sm?x-}-lcoa’x
T
in
in? = cos® *
§ sin® 2 cos® - dx.
2
arclg? de
sinx (14 sing) ~
7
el
8+tgx dx
lBsm x4 2cos?x ’
2n

§ sin*dxcos Ixdx,

InS P —
5 e\/e’—ldx
S+3
2
PR T i LI
g
2
5 14+.r‘)\/4+:’
_ d
3 e'\/l—e'z‘
¢ 2+ Y7 )da
$t31+ﬁﬁ+vhv1'
2
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3
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H 6
4.15. 3 Lds als. i—jmt'ldx.

Vie—sg 41 .
o | g‘ 3
= s . 4 —_ 2 .
4.17. |§s 4 4.8 _S,ng xdx
4 ‘ %ht
I
_ p
WL e =2 a0 P
/ (s 0
4.21. s—-__z 4.22. dx
C] Visdt _S, R
Ind dx 2 p
4'23' S & ) 4.24, _.t=_ .
w2 Voe—#y?
2
dr 2in2
425 § —— % __ _ . dx
5 T+ Ve+n)? 4.26. :.Ss -1
c dx 3 4
427, | em— . 428 (%% .
Ve +5) 2+ I FT
In2 r . i L
1.29. Sm——, : 4.30. ixz\h—x’dx.

5. XocMac HHTErpaanapHu XHCOBNaHr €KH YNAPHHHr YIOKIaWYyb4H
IKaHHHW HWcBoraanr:

T xdx 3 a—r B
—_— 52 a dx;
5.1. a) _SI A4ax+5’ ) 5 £44
% t cosdxdx
i 6) 5 _cosdxdx
6) 5 cos’x ax. V(l—sin&x;s
% T (x4 2)dr .
srelglx 54. a) _Ereer .
o gwﬂ' \a/tx’+4x+n‘
2 2
6) S . dx . 6’ S :tﬂx: )
i '\!4;_;’_4 ¢ _:_ ‘\,cnsx
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8.7.

5.9.

511,
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5) § = 6) § "x, dx.
- -.,“ W. ‘d -
52tja) | —EE_, 5.22. a) 5 xax
: i Vid+a?
1
5 1
TWZ—31) in{3r—1)
6 51’_“2_de‘ 6 § =
b
T dx e
5.23. a) S 3 % 5.24. 2) § -
8 ViP+8 V6+43
L
dx :
6 { — &= 6 ___dx
%S (1—shin? (1 —x) ) S 208 =9c41
L] d‘ - -
5.26.a) | —2%—; 5.26. .
5 9F —9r 42 3) § Ptz
: :
6 dx . dx
’ 5 Vi i 5‘5“”2‘
5.97. ¢ xdx {e3ygy:
7. a) $xg_“+5 5.28. a) §e xdx;
b3 :d L
G} 5 y — . 6) : dx
Vo § VI—%=
T xdx <
329 2) ; 165 41’ 5.30. a) § |:‘d:-|
I
6) Sx"’lnxdx. 6) (_ a
5 F—5546



6. Bepuaran uu3nkaap Ounan derapanaHrad GurypaHHHr J03IHHH
xucobaanr:

8.1. x=4—(y— 1) x=¢"—4y—3.

8.2, x=2v2 cost, y=3+2 sint (y=23).

6.3. r=6cosdy, r =3 .

64. x=(y—2)°, x=4y—8.

6.5. r=8cosY, y=4sin’ (x233).

6.6. r=cosp, r=sing (Os;qag%

6.7. y=ix+1* F=x41.

6.8. x=4(1—sint), y=4(l —cosf) (0<Txr<8n, y224).

6.9. r=4cos3g.

6.10. y=(x—2)° y=4x—8.

6.11. x= xf’f’ cosd, =4\/§ sind {(y=4).
6.12. r=2(1—cosg),

6.3, y=(x—1)% =x—1I.

6.14. x=24cos™, y=2sin% (x293).
6.15. r*=2sin2¢.

6.16. y=4—x" y=x—2x
8.17. x=t—sinl, y=1—cost (0<<x<2r, y==1).

6.18. r=3sindyp.
6.19. ry=4, x—y=>5
_6.20. xr=6cost, y=4sint.
‘ 6.21.) r=2(1 +cosg).

T2 =16—8x, ¥ =24x 448,
6.23. x=732c0s%, y=sin’t (x=4).
6.24. r=2sin3¢.

6.25. y=x"—3x, Ix4y—4=0.

6.26. x=6(t—sint), y=6(1—cosf) (0<<x<12n, y329).
6.27. r=4sindgp(r=2).
82

1
8.28. y=TI:§ Y=

6.29. x=4cos’t, y=4sin’t.
6.30. r=cos2y.

7. BepuArad wHIHK EAHHHHT YIYHAHTHHW XHcobaaNr:
7.1, y= \/I —x? farc sinx, 0 v —;.
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71.2.
7.3
74.
7.5.
7.6

7.7,

7.8.
7.9.

7.10.
711
7.12.
7.13.

x=2cos’t, y=2sin’t, Oﬁtg%
ra=]—sing, -——g—Qtpg —%.

=1 —Incosx, ngQ%‘
x=2(t—sinl}, y=2 (1—cost), 0IK 3.
r=8(1—cosp). ~ <o 0.
r=¢{cost+sind), y=¢(cost—sins), 0sgi< 221
y=e+13, InVI5< x < In+/24,
r=3e"*, ——;-Q'PQ%‘
x=4(f—sint), y=4{1 —cost), Ti<
g=In sinx, %g;g%

r=_8sing, Os;'tps;—:-.
r=10cost, y=10sin’t, ogtg%.

1M y=- (1—¢—e™). 03 3

7.15.

7.16.
7.17.
7.18.

7.19.
7.20.

———

r=4¢, 0@ —:-

x=>5cos?, y=5sin’t, Ogtg%.
g=Inx, VBx< VB
r=7(1-sing), —~F <9< ¢

x=3(—sint), y=3(1 —cosi), n< i< 2
y=—Incosx, ngg-g-.

721f r=2(1 —cosq), —n< o< — 3

7.22.

7.23.
7.24.

7.25.
7.26.

r=3(2cosf—cos2f), y=3(2sin{ —sin2¢), O 1< 2m.
y=2—¢, In\3xInA

r=4e"°_.0€q:g%.

x==8cos, y=8sin’t, Ogrg%‘

y=Il—In(x¥*=1), I<r< 4.
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7.27.

7.28.

7.29.
7.30.

r==6(1+sing), —%gcpgo.

x= (2 —=2)sin{ 4 2{cost, y= (2— ) cost 4 2fsint, 0@:4%

g=e'te 0 2

an

r=3e"*, Og‘pg-;-‘

8. ®ynkuwanap rpadpuxaapy Ouaan verapanaHraH  (pHrypaHH
Gepuarad KoopAHWHaTa YKH aTpopuaa alnaHTHpHWAAH Xocka Gyiarad
KHCM XaMMHHH XHCOBaaHr:

8.1.
a2

8.3.

84.
8.5.
8.6.
8.7.
8.8.
8.9
8.10.

8.1
8.12.
8.13.
8.14.

8.15.
8.18.
8.17.

8.18.
8.19.
8.20.
&21)
" 8.22.

8.23.

y=(x—1% x=0, x=2, y=0 (Oy).
y=—x'4+5x—6, y=0 (Ox).

x=3cost, y=4sint, (ogrg%) (Oy).

y¥=(x—1)% x=2 (Ox).

y=x', y=x (Oy).

x=6(1—sint), y=6{1 —cost) (Ox).
y=x’—2x+|. x=2, y=0 (Oy).
y=2x—x, y=0, 2" —dx+y=0 (Ox).
x=2cos{, y=>5sint (Oy).

y=3sinx, y=sinx (0 x<{n) (Ox).
y=arc sinx, y=arc cosx, y=0 (Oy).
r=Tcos’t, y=Tsin* (Ox).
y=(x—1)° y=1 (Oy).

x= ;/;—_2 ,x=1, y=1 {Ox).

x=+/3 cost, y=2sint (Oy).
y=2x—x° y=—x42 (Ox).
y=Jx—1 ,h y=0, y=1, x=05 (Oy).
xm2({—sint}, y=2 (| —cosi) (Ox).
ymx' 41, y=x, x=0, x=1 (Oy).
y=¢'"* y=0, =0, x=1 (Ox).
x=2cos!, y==6sini (Oy).

¥ =4r, =4y (Ox).

y=2—§. x+y=2 (Oy).
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8.24,
8.25.
8.20.
8.27.

8.28.
8.29.
8.30.

y=cos’t, y==sin®t (Ox}.
y=>5cosx, y=cosx, x =0 (Ox).
yg=tnr, x=2 y=0 (Oy).
x=3cost, y=B8sint (Oy).

y=r, ¥ —x=0 (Ox}.
y=are cos %.ynarc cos -%, y=0 (Oy).
y=e' x=0, y=0, x=1 (Ox).



7-606
BHP HEYA FIrAPYBYHHHHT #YHKLHACH

1- §. BHp Heva F3rapynyn PYHKUHMRCHHNHT XycycHit
XoCwAaNapH sa TEAHK An(bdepenunatn

7.1.1. Arap Gupop D t¥naamuunr xap 6up (r, y) XaKuku# comnap
wypTaurn 6upop Kodaa Guaan E Tynnamnary sroda z XaKHKHA CoHra
moc K¥inaraw Gyaca, y xonga D T§nnamMaa HKKH ¥3rapyBuHHMHT
GYHLUMACH 2z aHHKNAHraH Jefinadd Ba Kydnaard KVpHHHWAapAA
GenNrunananu:

z=f(x, y), 2=2(x. y) Ba X. K.

D TinnaM GYyHKUMAHHHT AaHHKAGHHIL COXACH NeAHNanH.

FeoMeTpHK HyKTan HalapgaW z=<[(x, y} QYHKUHAHHHT Oxyz TYFpH
Gypyak/in KOOPAHHATAJAP CHCTEMACHAAlrH  TacBHPH (DyHKUHAHHHT
rpadurn) Supop cHpTaoan nbopatamp.

HcTaaran 4exkau coHlard y3rapyBuHHHHT GYHKUHACH XaM IOKOpHIa-
TH kaGH aHWKManagw.

l-mucon 2= \/4—x"’—-y"‘ GYHKUHAHHHT AHHKAGHHUI COXACHHH
TONHKT.

Eunw. Bepuaran pyuxunn 4 —x* — i 20, abuu x°+ ¢ << 4 wapr-
ga XakWkwii  wuAMaTaap Kabya wunand. [flemak, QyHKUMAHHHT
AHHKAAHHL COXacH MAPKalH KoopaWwHataaap Sownza G¥aran, paanycu
2 ra Teur goupanad wbopart.

2-mucon u=In(l —x'—y' —2%) QyHKUNAHMHE AWHKAAHHUI COXa-
CHHH TONHHT,

_ Euww, Bepuaran  dyukunn 1 —x'—y*—2'>0. Abhu
K +y?+ 28 < | waprna annkaanran. BunoSapun, GepHATaH GYHKUWHA-
HHMI aHHKAAHHL COXACH MapKaln KoopIwHaTanap OoliHga, PaAHyCH
| ra venr wap 6¢naan, Gynha wap cpti (cdepa) anHKnaHHW coXacHTa
KHPM3HIH.

. 71.1.2. Arap x Jarapysunra Gupop Ax opTTHpMa Oepub, y Hw
YIrapHUICH3 KOANAHPCAK, ¥ XoaMda z=f{x, y} QYHKUHRA A,z OPTTHPMa2

anam, Gy opTTHpMa z (GYHKUMAHWHr x $arapyaun Oyinua Xycycwi
OPTTHPMACH AeHHAALH:

Az=f{x+Ax, y) —f(x. ).
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Xyaaw uiywnak, y yarapyswn Ay OPTTHPMa aaub, x ¥arapuitcha

Kaaca, y Xanda z GyNKUMRHHHr y  Farapyeun 6yfkva Aycycu
OPTTHPMACH KyAHaarAua €amnaau:

Agz=f(x, y+Ay) —fix, y).

-

. Az
Arap 23—; HeKTH  AHMHT  Mapkyn Gfaca, y z=f(x, y)

¢ayn:nuummr 3pKAH §Irapypun x Gydnua xycycHB xocunacw aefinnamn
Ba —a—:— €KH f(x, y) Ounan Gearnnaraan. Nemak,

Az
lim =2 — (i Fx+ax ) ~fix g 9z ¢
him = L!_fflo T 3s =l(x, ).
o Az -
Arap ::rr:' Ty 1EKIH JTHMHT MaBXYR 6yaca, y z={(x, y) PyHKUHA-

HHHE 3IPKAH  J3rapyByn y Oyfinva xycycwit xocwnacu Aeiundann pa
—:;— éxu [ (x, y) Guaan Gearnaanann.

XycycHAd xocuaasap yuyH Oup yarapystun yHkumacuun nudde-
PeHUHANNAHHHT KOHAA Ba GOPMYJSaNapH canaaHalH.

Hcranran 4eXaH COHOArH 3prAH ¥arapyBuH QYNIKIHACHHHHT XYCYCHA
XOCHAAJAPH XaM IOKOpMAaTHAeK aHHKAAHAAH.

3-Mucon z=arc sin-i " QYHKUHAHHHT  XYCYCHR  XOCHANdPHHH

TONHHT.
Eun w. y vy yarapmac aeb, x 6YHnYa Xycychii XOCHAAHH TONAMH3!
az 1 ! )
i l x)z (?)_- \/f_;'
G

uan x WH Yarapmac de6 xucobaal, y Farapyeun O¥inua xycycui
XKOCHAAHH TOMAMHA:

:_:«= :(_:?)2 (_yi’)=_-;\_/;’%?‘

4-mHCcON u= \/l — x? = y? =27 DYHKUHANKHC XyCYCHI XOCHAANA-
PHHH TOMHHT.

* du 1 X
E . ————em————————— —2 e —— - ——— N
R SV iy Ty g Y e Sy g
du 1 Y
% 2\/1-—;’—;:’—:2{ Y) Vi—-2—@-2
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7.1.3. Arap x Ba y $arapyeunnap moc papiwaa Ax Ba Ay
OPTTHPMaJap oaca, y xonga z=f{x, By} Zymumn Azemf{x4 Ax,
4+ Ay) —f(x, y} THARK 0pTTHPMS onaan. By THhUK opTTHPMAHKKT Ax Ba
Ay napra wecOaTaH 4H3IWKAH OFaran G0l KHCMH QYHKUHAHMRT THAMK
andpdepentinany Aefinaann 8a ¢z opxaad Searnnavanm.

zm f(x, y) GYRKUNRHHHT TYAHK AnQPepeHUnand KyAnaary Gopuyna
6{fiHua XHCOBNaHAAN!

az ez
dzm o-dx+ o dy,

Gy %pns dymAx, dy=Ay.
¥auk  guddeperHanansan  Kinun4a  PYHKUHAHHHG  TakKpHOHA
KHAMATABPHHH XHCObAa W yuyH GORARNAHHASAN, YYHNR AZ 2 d2, RBHH

flx+Ax, y+Ay) = f(x, y) + Az

5-MHcoA. zmarclg ’: OYNKUNAHHNT  THARK  AHGPEPeRUHANHHH

TOMHHI .
Euu w. ﬂscmso xycycuil x.onuta.napuu TONBMHI:

L. S ( ) "‘ 1
dx |+ )l '’ ,J.H,? I+ _:)' x
TYanK Andpdeperituan popmyracnra Kjpa:

dze= THIE | _wdy _ xdy—pdx
RV AP P

B-Mucon ym \/;’—4;;5125 DYHHUHAKNHT TYAMK Anddepentna-

NHHH TONMME.
Eunw. Xycycud XOCHAANAPHH TONAMHI:

b _ .2 . :
CERNPRVE By I RV e e
s _ Y -t .
% NPy e aedes
LR S S
A AV N RV e
Demak, 1¥ank audepenunasn:
dz= - sdx + — ydy + zda - xdx+_gdy+:dz.
Va+d+d VP rd+d PP Ve 4+
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7T-mucoa 1,022 yu rakpuGuit xucobaanr.

Eunum z=x¥ pyHxkunanrn Kapafimna. Yuuur x=1 Ba y=23 naru
KuiMaTh z= 1= Ta TeHr.

2=x¥ QYHKUHAKHHT TYARK AWpepeHuHauHn Tonamna:

dz=yx*"'Ax+ x¥InxAy.

x=1, y=3, Ax=0,02 Ba Ay=0,01. LWyunur yuyn dz=3-1%.002+
+ 1*In1-0.01 =0,06 6¥a1aau. ¥ Xa1aa HaNaHaéTraH KHAMaT:

(1,02)> 2 f(x, y) +dz=1+40,06=1,06.
I- dapcxona Tomwupuru
. ®YHKUHANAPHHHT 2HHKAAHHLI COXACHHH TOMHHI;
a) z= \/;’+y’-—_9; 6} z=arcsin{x+y);
i — 20 ) 1) e
B) z=In{y"—2x+44), r) u (=P g7

2. Kyauaard ¢yHKUHAAAPHHHT XYCYCHA XOCHAANapHHH TONMHHT:

a) z=x"+y’—3axy; 6) 2=,

ETY R
wol 2 _
B) z=e *: ) r) z=arc sin :2+:: :
- xdl
a) z=In|x+ /2?4 ¢*f; € z=Insin v
K) u=2z"%; 3) u=(xy)°.

3. KyfAunary pyHKUMANADHHHT THARK AHGPepeHuHAHHI TOMHUS !
a) z=Intg¥; 6) z=In(F+4°);

B} z=—§:—;‘:-; r) u=arctg '?y

4. TakpuGuii xmcolnaur:
a) In(0,09°40,99°); 6) 1/ (4.05)%+ (2.93)7 .
X: a) —0,03; 6) 4, 998.

{- mycranur ui
1. DYHKUHANADHHHI aHHKAAHHIL COXACHHH TOMHHE,

a) z=In(y—=x); 6) 2= Jcos(x*+¢?) ;
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=mA/L. = Vrty+z
B) r=1In \& ; r) u=x+y+z.
2 Kyfinaarn dyNkUHAAAPHHHE XycyCHE XOCHAaNapHHH TOMHHT:

:yu’+y’i .
1

a) z=e 6) z=arc tg

_‘!___‘
r? +

B) z=y-x¥ ry z=arc tg +arc tg—‘
— =¥

a) u=x+ Yz

3. DYHKUHANADHHHT TYAHK IHDOEPEHUHANHKN TONHHT:
a) z=|ncos§: 6) z=In(y+ \/x"'+y’); p) u=7:?.
4. TakpuGuh xucobaaur:

a) V(1.02°+ (197)%  6) sin28°.cosbI°.
XK: a) 2,95, 6) 0,227.

2- §. Mypaxxal QynMURANNNT XOCHAAARPH.
Owxopmac PYHKUNRNHNT XOCHRARAPH

7.2.1. Arap z=f(x, y), x=x (1), y=y (1)} GyHKUNANAD AnPPepeHuH-
aananysuyn 6¥aca, y xoasa z—f(x(t} g{l}) mypaxkal QyHKUMAHKHT
XocHAacH ywdy dopmyna Gyfivua Tonuwnagn:

dz 9z dx | 8z dy

ar T ax dr dy dat

Arapz=f(x, ), y=y(x) 6¥aca,y xonga z=f(x, y(x)) AaH x 6yfn4a
TYARK XOcHAa Kyinaary dopmyna 6yAuda Tonnnanwm:
dz 3z |, 9z dy
dx or ' dy dx’

Xydan wyHHHELex, x =x{u, v), y=y(u, v) 6¥1ca, y xoada z=f{x, y}
HHHT XyCYCHA XocHaaaaph Kyfindarn dopMyaanap G¥iinva Tonuaaam:
az @z dx dz dy 6: 62 A 6: 8y

Tﬁr_wzﬂ;. du _5;‘_6?‘ =5 ov 6y FrN
I-mucon. Arap xr=¢' 8a y=Int 6jaca, z=; DYHKUHAHHBr XOCH-

JAACHHH TOMHHT,
Eunu.

tye'—x_

- 0z dx dy | x |1
P FI TR FTAT A R
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2-MHco0a. Arap y=x® G§aca, z=arc tg% DYHKUHAMWHT  TYANK
XOCHNACHHH TONKNT.
E4nw. Tyanx xocuna ¢opuy.nacura Kypa:

dz dz dz dy _

Fral il Pl e ( ) ( ) _'_i")?'_l"‘)"__

LT RV L
x’+y’ P AP A P R

. 9z ¥
Xycycuwh xocuna: e TR

3-mucon. Arap x=uv, y=—6yaca, z=in(x’+4') dynkunannnr

XYCYCHA XOCHNANAPHHU TOMHHT.
or _ 0 95 0z ay_. 2 i
E“Hm'ﬁ ax 6u+dy Gu ,1_'_5,? vt ,3+y3 v

o4+ )___2_;3 dz ar 6: dy

,2 yf u' do  ar ov Gy av
Tt (- TG )=
7.2.2. Arap F(x, y) =0 renrnama Supop y{x)} QYMKUHAHH OLIKOpMac

KYPHHHWAA aWHKNaca Ba Fi(x, y)0 G6frca, vy xorda wyiduparu
dopMyaa ¥punanaup:

dy Fury)

4 - .
x Foin g

Arap F{x, y, z) =0 TeHrnama uxKkn ¥3rapyeunan z(x, y) GyHKLUAHH
ouwKopMac KY¥pHHHIIAA aHWKNaca ea Fi{x, y, Z) 0 G6¥aca, y xanaa
KyfAuzary opumyaanap ¥pHHAHIND:

0 Faxyn s _ Fxng2)

e Fegn 9%  Fiogz

4- M c 0. QwKopMac KypuxmLAa
(F+4)° =3 (44 +1=0

TeHrnaMa Gunau GepHAran y(x) QYHKUHAHUHT XOCHAACHHH TOMHMT,
E4nw. TenrnaMauHHT Yam TOMOHHRH F(x, y) opKanu Gerrnnadmus
Ba XYCYCHRA XOCHAANapHH TODaMH3:

Fi(x, ) =3 (2 + ) 2r—bx=((£+5) =) -6x:
Fi(x, ) =3(x"+y" 29 —6y= ((x'+¢* — 1) -6y.
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dy Fisy) 6x((24+57)2=1) 1
HeMmak, ——=— — = - —_——
dx Fylx.g by ((+41 - 1) y

5- M u ¢ 04. Owkopmac kKypurHwia x* —2y° + 32" — yz+ y=0 Tenr-
nama Sunad Gepraraw z(x, y) PYHKUHAHHHT XYCYCHA XOCHAANBPHHW

TOMHHT. .
Eunw. Tenrnamatur 4an TOMOHWHH F(x, ¢, 2) opKaaM Gearnaa6,

XYCYCHi XOCHARNAPHH TONAMMI:
r=(x y z)=2x, Flix. y, 2)=—4y—z+1; Fi(x, y, z) =6z—y.
Hemax,

oz Fng2y o0 0r_  Fsgn  j_ay—s
F(5.4.2) 62—y

e STk
2- dapcxona ronwupuru

dz

o R TO-

I. Arap z=In<, 6y epaa u=tg’s, v=cig’x 6¥nca,
miHr.

2. Arap z= ?:i , 6y epaa y=3x+ | 6¥aca, % HH TONMAT,

dz dz

3. Arap z=1x’y, 6y epna y=cosx 6yaca, < 8@ 5, HH ToaMHr.
=u? =2 v xity? 9% ga 22
4. Arap z=u’lnv, 6y epaa u =X +-"f 6{aca, 35 B2 5, N

TonuHr, 3
5. Arap z=x’y—y’x, Oy epaa x=ucosy Ba g=usinv 6yaca,

-ﬂ—z Ba ‘ai HH TONHHI
du av ’

6. Arap w=In(xX’+¢°—2%), 6y epaa x=uv, y=%. z=ce"

dw dew
&yaca, 3u° g HH TOMHHT.

7. QuikopMac KfpHHHWAA

a) sinxy—e"* —x'y=0; 6) y'=x’ Tenrnama Guram ﬁ‘epuarau
y{x) QYHKUHAHHHT XOCHNACHHH TOMHAC:

8. Owkopmac KypHHHW A

a) é€=xyz;, 06) 23+3.ryz=03
TeHT1aMa OHABH GepHATaH z(x, ¥) DYHKUHAHHHT KyCYCHRA XOCHAANSPHAH
TOMHHT,

2- mycraxusa uw

dz

l. Arap z=arcsin(x—y), 6y epaa x=3¢, y=41° 6jaca, &

HH
TOMNHHT.
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2. Arap z=arc tgry, Oy epna y=-¢" 6¥aca, % HH TOTHHF.

3. Arap z=u’+4 %, Gy epaa u=r+y, v=x—y 6ynca, %, :—;

AZPHH TONHHS.
, 4.6Arap 2=u'v—v'u, Oy epra wu=uxsiny, v=ycosx 6yaca,
Z F4
“Gx* 3¢ NAPHH TOMMHT.
5. OwxopMac KYpuHAWAa

a) 14ay—in(e¥+e ¥ =0; 6) ysinx—cos(x—y) =0

TeHrAaMa Ganad Gepwarad y(x) QyHKUHAHHHT XOCHAACHHH TOMNMHHI.
8. Owkopmac xypurnwaa

a) ¥+25°+2'—31yz~2943=0; 6) zin(x+2)—F=0

TeHrMaMa Sunan Gepuarad z(x, y) PYHKUHAHHHT XYCYCHIt X0CHAANA DHHH
TOMHHC.

3-§ Ypuuma TenwcaMx Ba cHpTra wopwaa. lOxopm rapruban
rocwaanap. Tedaop dopmynacn

7.3.1. Caprra Mo Hykraga ¥TKAIHATAH YPunMd TexucAaux el
cHpTaa My MyKta opraan §Teazuarad Gapua ICpH  MHIHKAEpra
¥THA3AHAraH YPHHMAAAp WORNAlUIraH TEKHCAHKKA AATHAAAM.

Cuprra Mo WyKtasarw Hopman ne6 Mo Hykranaw jryeun Ba Oy
HyKTala ¥TKA3WJAraH YDHHMA  TEKUCAHKKA DepneHAHkynsap Ofaran
TYFPH YHIHKKA afTHAAAN.

Arap cupt z=F(x, y) TenrnaMa Gunan GepuaraH Gyaca, y Xxoala
Mo(xo, Yo, 20) HyKTaAa Gy CHPTra YTHA3WArGH YPHHMA TEKHCAHK
TeHI1aMacH:

z2—zo=fi(x0, yo) (x—x0) +fi(x0. o) {y— o).

Mao(xo, g0, 20) HYKTA ODKaJH CHPTra YTHA3IHWATAH HOPMAJMHHI
KAHOHHK TeHrAaMacH KyiwaarWwua Gynanu:

i, SR Ju . SOt |
folspv0)  Flsgw)  —1

Arap cHpr F(x, y, z) =0 TeHraama GHJaH OWKOPMAC KYPHHHLLAA
Gepharau 6¥aca, CHpTHRHT My{xo, Yo, 20) HYKTACHAS FTKAIMATAH YPHHMA
TEHUCAHK TeHrnaMacH

Fi(xo0, yo, zo) (£ — xo0) 4 F{(x0, Yo, 20) (y — yo) + Fi{x0, w0, 20) (z2—20) =0
KYpHHHULAA, HOPMAA TEHFAaMacH 3Ca

=k _ Y% 2=
Folrg.gp 200 Fyligdp. 200 Fal¥o v 20)
K¥pHHNILAa G¥nann. .
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l-mHcon z=x*—2xy+y° —x+2y cuptra Mo(l, |, 1) nykrana
YTKA3HATAH YPHHMA TEKHCAHK B3 HOPMAn TEHIrAaMaNapHHH TY3HHT.
Eunw. XycycHi XOCHNANAPHH TOMAMM3:

dz dz
—a~;=2x-— 2y—1 Ba J—y_—*—2x+2y+2.

By xocnaaaapuuir Mo{l, 1, 1) HyKTanary KHAMaTAZpHHH XHCOBIAHMHI:

22 |y=2—2—1=—1 8a —-],..-—2+2+2 =2

Wynaatt kuaud, fo(1, 1) = — 1, fo(l, 1) =2. [leMaK, YPHHME TEKHCAHK
TEHrNAMACH:
Z—l==(x—1)+2(y—1) € x—2y4+2=0,
HOPMAN TENFAAMACH:

1 - =2 i

x—l_ﬁ:l__z—l

2-MHCcoOA. x"+y3+z"+xyz-6=0 cuprra Mo (I, 2, — ) nyxrana
{:KaluAraH ypHHMa TEKHCAHK B3 HOPMB/HHHT TEHFAAMACHHH TYIHHT,

Eunw. TesrnaMaHuHr Yyam TomonuuH F(x, y, z) opkaaun Gearnnad,
XyCYCHH XOCHAATAPHH TOMaMHI:

Filx. 4. zj—3x +yzi Fi(x, y. 2y =3¢ +xz;
Fi(x, y, z) =32* + xy.

Xochnaaapuwanr Mo{l, 2, — |) HYKTaIdrH KHAMATAPHHH XHCOONAH-
MH3:
Fr(,2, —1=3-2=1;, Fi(l,2.—-=I12—-1=11;
Fi(1,2, = 1)=3+4+2=5
UHlynuaah KHAHG, YPHHMA TeKHCAHK TEHTAAMACH:
lix—=D 4+ 1{g—2)+5(z+1)=0 &kn x4 )1y + 52— 18=0,
HOPMAJT TeHraMacH:

-~ y-2 41

x —
1

1 L

7.3.2, z2=f(x, gy} PYHKUHAHHHT HKKHHYH TapTHOAH XyCyCHA XocHAa-
naph feG GuprHYH TapTHGAM XycycHR XocHAahaplaH oAHHMAH XycycHA
XOCHAZNapra adThaaAn. Hkxkuwun TapThbau  XycycHA  XocHianap
KyfiHparnya Senrnianany:

3 &
31( _ax_;"zn !"{I, y’

@ 'z “ .
??(:a'; srag = Zw=lulx. 9);
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3z #z " " .
;;(— agor = 2w =lulx. 4);

,,( ::; =2z,=[,(x4) .

fa(x, y) Ba [fii(x, y) XxXycycHll XOoCHRanap dpaasdiu Xocusasap
AeRHNaan. Apanall xocHAANAp YINYKCHI GFAraH HyKTanapaa yAapHWHE
KHAMaTnapn Tedr S¥naam.
YuuH4KH B2 yHZAH 10KOPH TapTHOAH XYCYCHRA XOCHABAap XaM wynaai
AHHWAAHAIH.
"z
Ywoy —
y Tl
{n—m) mapra gy Jarapypun G¥dnua anddepeHUHaNNZHIZHKHA GHANH-
paan.

3-Mucoa. z-arctg-:? PYHKUHAHHHT HEKHHYH TapTHGaH xycycuft

€3ys z GyHKUHAHH m MapTa x Farapys4H G6Ffinua ba

XOCHAZAAPHHH TONHME.
Evnw. Jacrnal OMpHHYH TapTHOAN XYCYCHA XOCHAANapHH Tona-
MR3:

dz |

Ay

% 1+()’( y’)

Hkwnn4n mapra nuqnbepeuunamaﬁnua:

0r(x’+y’)— (x’+y’1’;

3’_:_1(_ x 2y
W W\ 2148/ P+A

d'z =i( ¢ )= 1Pt —pty P
3xdy W\ P4y @ +H? a+s?

7z F] ( ,g’-:y’ )B_ 1 (F P —x2r _ P—¢

oyds =~ or\” P T
KefiHHrH HKKHTA HGORAHH Tawkocra®, L] __a_z_ IMAHAHTHIA HLLIOHY
Mdy dyédx

XOCHA KHASBMH3I.
7.3.3. Arap z=[(x. ¥) ynxuns Puo(xo, yo) HyKTa aTpoduaa
{4 1}-rapruGauravya (n+4 |- TapTHOAHCH XaM) YINYKCHI XycycHR
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XocHaanrapra sra 6y/ca, y Xolla Kapaaa€TraH HYKTa aTpotpuia ywby
Tetinop bopmynacn ypunauaup:

FO) =F (%0 o) 5 [Felxo Y0) (x—2x0) +F,(x0 40 (y—yo) 1+
g [FreXo o) (X —x0) 24+ 2F, (5o, yu) (x—xo) (g—yo) +
ko, 40l W~y T+ [ —x0) et (= s0) 2= ] 0 40) +
+ Ralx, y),

Oy epaa R.(x, y)= m_:m [(x“xo)-%+(y‘—yo)%]”'f(xn-i-ﬁ(x—-

—xo), yo+0(y—yo)), 0O,

Tehaop cpopmynaCHHHHr xo=yo=0 O¥araHpard XycycHi XoiH
Makaopen dopmyracu ﬂeua.nanu

4-Mmucon. z =x" — 5x* — xy + §° + 10x + 5y—4 dyHkuusnu
Po(2, —1) nykta arpotuna Tehnop dopmynacu 6yinua éfnnr,

Eunw. Bepuaran ¢pyHKUHAHHHD XyCycH XOCHAAMapHHH Ba yJaap-
HHHT Po (2, — 1) HyKragarn kKufiMataapHHH SHPHH-KeTHH XHcobnalimua;

Flx, y) =x"—5x" 44 +10x+ 5y —4 —xy, f(2, —1=2;

Fo(x, y) =3 — 10x —y+ 10, 2, —1)y=3; ,
folx, y) = —x+2y+5, fo(2, =) =1,
2 (x, g) =6x—10, (2, —i)=2;°
o fwx y) =2, (2 —=1)=2
foi(x, y) =6, P2, —1) =6.

Kefinarn Gapua xocananap afinadH Hoira Tedr. TonHAraHaapHH
Tetnop dopmyaacura Kynus, nananaérrad EHHAMAHA XOCHT KHIaMH3:

=[x, ) =24+3(x—2)+ g+ 1)+ (x—2)°— (x—2) (y+ 1)+
+(y+ D+ (x—2)>

3- dapcxona Tonwiupury

I. Bepusran cuprra Gepuarad Mo(xo, yo, 20) HyKTaga ¥TKasHaATraH
YPHHMA TeKHCJAHK Ba HOPMaJ TEHMaMaJapHHH TY3HHC:

a) z—l —J-y, Moll, 1, 3);
6)x+y——z-—.—l Mo (2, 2 3);
B) 2= ln(x2+y) Mo(l1, 0, 0);
r) x*+42"—~5yz+ 3y=46, Mo(1, 2, —3).

2. bepnaraH (pyHKOUANAPHHHT HKKHHYH TApTHGAH XyCYCHH XocHaa-
JapHHH TOMHHI Ba apanall XyCycHH XocudaJsapdH TeHr €K Teur
3IMACAHTCHHH TeKIIHPHHI:
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0 r=nt P

B) z=xe ¥ r z=y);/'2+”2
) z=In(x’+¢%); e) z=arc sin Yoo
) l.l=—_-_—l_.__—_—~.__—; \/x2+f
Ve 4+ 2 3 u=(2Y.
3 z=e" pyHuunn
@z dz @ -—9z

TeHT/IAMAHH KAMOATAAHTHPHIUHHH TEKLIHPHHT.
4. z=x" pyHKUHA

a )
Yazag™= 1+ Inx) 5

TEHrNAMANH HKAHOATAAHTHPHIWHHH TEKWHPHHT,
2 2
5. z==¢"(xcosy— ysiny) $yHKLHA ¥+:—y:=0 TEH[AAMAHH KaHo-
ATNANTHPHIUKHH TEKIHPHHE,
6. fix,y) = — 2+ 2xy+ 3" —6x— 2y — 4 dyHKunA Py (—2, 1) wyk-
7a arpopnaa TeAnop dopMynack S6§hnya Efuur.
7. f(x, y) =é&"siny GYHKLUHANH yunH9H TapTHOAn xadnaprava (ynap

xam kupaan) Maknopen dopmynacn Gyfinva efunr.
3- mycTaKua uii

. Bepuaraw cuprra Gepuaran Mo(xo, yo, Zo) HyKTala ¥TKasuaran
YPHHMA TEKHCANK Ba HOPMant TEHrAAMaNapHHH TY3HHT:

a) z=1-l-x’-4—y’. Mo(2, —1, 6);
6) ¥ —y — 2 4 xz4x+5=0, Mo(—2. 1, 0).

2. Beprarad PyHKUHAJAPHHHT HKKHHMR TapTHOAH XycycHA XocHaa-
NAapHHA TOOHMHT Ba apadaw XxycycHfl xocwnanap TeHr é€kn  TeHr
SMACAHIUHH TeKLKPHNT:
|

8) zmetgy 6) zm=In(3xy—4);

B} zm=sSinyxX 4 r) z=arctg(2x—y)}-

3. Bepuaran QyHKUWAAAD KYpPcaTHAraH TEeHrNaMaNapHH KaHo-
ITNAHTHPHIUNHA TeKILHPHHC:

i

2

o P g fe o L

, PR R I N = S Ty
! 6) x’%—xy—j—i—+y’=o, . 2=%+arcsin{xy).
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4. f(x, gy} =x>—2y"+3xy dynkunanu Po(l, 2) Wykra arpopuaa
Tedaop dopmynrach GyAn4a Edunr.

5. f(x, gy =e"t" dyuxunnnu Po(l, —1) HyKra aTpoduia yunHun
TaptHGan xaanap (ynap xam xepaan)raga Teknop dopmynacn 6¥Anua
EHnHr.

4- §. Bup neva Varapysun
GYNKUNACHHNNT INCTPEMYNABPH

74.0. Arap z=f(x, y) GYHKUHANHHT Po{xo, yo) HYKTAAATH KHAMaTH
YHHHF Gy HyKTaHMHr Supop aTpodHaars weraaran P(x, y) HyKTacsiarn
HHAMATHAAN KaTTa, AbNH f(Xo. , yo) = f{x, y) 6Faca, z=f(x, y) PyHKUHA
Paixo, Yo) MYKT2lAa MOKCuMyM2a 373 AeRHNAAM.

Arap z=Jf(x, ¥) GYHKUNRHHHT Py (X0, o) HYKT2ZArH KHAMATH YHRHT
6y WyKTawuuwr Gupopra atpodnaard ucradran P(x, y) HyKrachaard
KUAMATHAAN KnYdK GVaca, abHH f{xe, go) <<f(x, )} G¥nca, z=f(x, y)
SVHKUHA Polxo, Yo} HYKTAAa MuxuXymaa >ra AeAHIaldM.

DYHKUHAHHHT  MAKCHMYMH €KH MHHHMYMH YHHHT JIKCTDeMyMu
Aclnnagn. DyHKUHA 3KCTpeMYMIa 3ra OFAraH HYKTa YHHHT IKCTPeXYM
Ky KTACH NeRHaaH.

74.2. D2HcTpeMyMHHHI 3apypHA wapTrapu: arap
Py(xo.yn) HYKTA YINYKCHI Z=f(X, y) DYHKUNAHHHT INCTPEMYM HYKTACH
6¥aca, y xanaa f;(xo, go) =fi(xo. yn} =0 6¥naan &k Gy XoCHAANBPHHHT
akanan GuTTacH mMaemya G¥amaiam.

By uiapriap GaMapHNadHran ByKTajdap KpUTUX syxrasap gefnna-
aH. X3P KaHAAH KPHTHK HYKTa XaM 3KCTpeMyM HyKTacH 6¥napepmaiau.

7.4.3. Hxkuuun taprHbam  XocuAadapwMHr  Po(xo, yo) KPUTHK
HYKTalarH KHAMaTNIapHHH

A=fii(xo, go}; B=Ffij(xo, yo): C=[(x0, yo}
OpKaaH GenrHAaAMNI Ba A=AC — B? AHCKPHMHHAHTHH TY2aMK3.

JKCTPEMYMHHHF €TapaAKn WapTh.

a) arap A0 6yaca. z=f(x, y) $yHkuna Py(xo, yo) HyKTaza
3KcTpeMyMra 3ra G6¥aub, Synaa A <0 (ékr C<<0) 6§aranaa Po HYKTa
ggucnmym HykTacH, A>0 (ékn C>>0) 6¥aranaa MuHHMYM HYKTacH

¥ranm; : -

6) arap A<C0 6yaca, Py HyKTaga 3KCTPeMYM ‘MaBXYOD IMAC;

_ B} arap A=0 6yaca, IKCTPpeMyN MaBMys GYMHlN Xam, MaBmya
GFAMACNHIH XaM MYMKHH.

l-Mucon z=uxylx+4y—2) GYHKUHAHKHT IRCTPEMYMASDHHH ToO-
MHHT.

Euyw. Pyukunn Sytyw Oxy TeKHCAHKAA aHHKAANraN,

Kputix HyKrasapwu Kyfupard TenrnaMaiapiaH TONaMui:

@z 2
=y +y —2y=0,
d
35—=x2+2.ty—-21=0,
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By cHCTeManH eunt, TYPTTa KPHTHK HYKT2HH TOlaMK3: P (0,0}, Pa(2,0),

P3(0, 23, P4(—§-, -;—) HkxuHue TapTuban xycycuh xocunanap.

Foulko ) =20; X y) =2x429—2: [ (%, y) =25

Xap 6Hp KPHTHK HYKTalard AHCHKPHMHHAHTHK XHCOGAafMHI:

a) P.{O,g; HyKrana: A = AC — 8" = (2-0) - (2-0) — (2.0 +
+2-0—2)"=—4<0, neMak 3xcTpeMyMm A¥K (IKCTPeMyMHHHI eTap-
H WAPTHIra MyBOPHK);

6) P2(2,0) HyKTana: A = —4 <70, AeMaK IKCTPEMYM MaBY.1 IMAC;

B} P3(0, 2) HyKTana: A= —4 <20, neMaK SKCTPEMYM MaBH Y IMaC;
T} P,(—g—. %) HyKTaga: &=-§>0. A =%>0. aeMaKk QyHKUHAHHHT

2 2 8
MHHHMYM HYKTacura 3raMmus, 6y HyKraaa z.,.-,,,—-f(?, 3)— — 3

74.4. Yerapanavran émuk D coxasaa aupdepennannanysun
yHKUHA FIHHHHT 3HF KATTA BA IHr KMYWK KHAMaThra € D) coxa wuuaa
ETyBYH KPHTHK HYKTama, & 6y coXa 4erapacHia 3IpHuwaiH.

Emuk D coxala QYyHKUHAHMHT 3HF KaTT2 Ba HT KHYHK KHAMATHHH
TOMHIL YYYH: 3) COX2 HYMIA Ba YHHHT YerapacHia érram 6apya KPHTHK
HYKTanap TonuAazZN: 6) PYHKUHAHHHT Oy HYKTarapnard Ba yerapajaard
MHAMATAApH XHCOGAAHAOM; B) ToONHATaH KHfMaThap opachiaW 3Hr
K3aTTa Ba SHr KHUHK KWitMaTnap Tonunaau.

2-MHC0A. 2= —xytxty Dyukunanwur 1< 0, y< O,
x4y = —3 coXagard IHr KaTTa-8a IHF KHUHK KHAMaTAAPHHH TONHHT.

Evnw. D coxa AOB yubypuakpan u6opat {41- wakn).

a) Yw6y cHcTeMalaH coXa HUMAArH
KPHTHK HYKTANAPHH TONAMHI:

dz
= —y+1=0;
&z
3;=2y—x+l=0.

By epaad: x=-—1, y= —1], nemax,
Po{— 1, —1) HYKTara ramui.

6) OYHKUHAHH COXa YerapacHia TeKiiH-
pamu3. Teurnamack y=0 O6yaran AO
yerapaga z==x'4x OYHKUHAra 3raMH3;

KPHTHK  HYKTaASPHHHI  aBCUHCCAAAPHHHU 41- waxa
=2+ 1=0 TeHrnamagaH aHHKANaKkMHI:
x= -%. Hemax xputHi HYKTa: P (—%. 0)_ Teurnamach x£=0

G6yaran BO verapana z=y'+y QyHKuWAra raMH3; KPHTHK NYKT3-
NBPHHHT OPOHHATANADHHH 2j=2y- 1=0 TexHrAamalan TOMaMHI:

y=—-'—. Jemax, KpuTHK HyKTa P,(O. -——;) Tewrnamacu y=—3—x
2 .



6yaran AB werapana z=23x*4+9x+6 QYHKUHATE 3raMHI. KPHTHK
HyKTanapHHHr alcunccaapuin 2;=06x 4+ 9=0 TeHrNaMalaH TOMaMH3:

x= —-g. AB TenrnamacHpad y== -——‘;. HemaK, KPHTHK HyKTa:

P-3-3) .

8) Bepuiran oyuxummurdr Po, Pi, Pz, P2 KPHTHW HyKTahapaarw
Xamaa serapanap tyrawannraw A, B sa O wyKTadapaarn KHAMaTAapH-
HH xucobrailMua:

n=f{Po)=f(—1, I})=—1
ZI=.\F{PI)=I(_E. 0)=—
22=I(P2)=f(0- -%
n=fPy=f(-3 —3=—%
2=f(M =f(0,0) =0

25=f(A)=f(—3,0) =6;
ss=f(B)=}(0, —3) =6.

| |-
i o

T

r} PyHKUHAHHHI TonHWAraH OGapya KHAMaTAapHHH TaKKocaaG,
Zur v =flAY=[(B) =6 Ba 2z, BI{PU) = —1| AeraH xyAaocara
KenaMu3.,

4- dapcxona roruupury

I. PyHKUMANAPHH 3KCTPeMyMra Tel(muli;lmz
a) z=x"4ay+44° —Ix—6y;
6) zzixy+(47—x—yl(i+£)‘
¢ 3 4 7

8) z=xy’(l —x—y);
r) z=x"+y"— 15xy.

N 1
K a) Zmin= _9; 8) zmn=a;

6) zmn=232; .I') zmin=—|25-

2. DYHKUHANGPHHHT KYPCATHATAH COXANATH IHT KATTA BE IHT KHUMK
KHAMATAIPHHH TOMMHS:

3) z=X"—xy+y'—4x; x20, y20, 243y 12;
6) z=x'+3’+x—y: x< | y< | xtyl.
x: A) Zo . =_l_:; 2ot war. =16;

6) & sur mu.=l; Zsur war, =4.
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4- nycraxus uw

|. DyHKUHANAPHE IKCTPEMYMra TeKLIHPHHT:

a} z=(x—1)+2
6) z=x' P _2x—y;
R T

A a) z,,,i,‘=0; 6} 2ml“=-—l; B) me=30-sl

2. OYyHKUMAHHHE KYPCaTHACAH COX3ABTH SHF KAaTTa B3 3HI KHUHK
KHAMATNAPHHH TOMHHI:

a) 2=+ 2xy—4x+8y; 20, y20 21, y<2;
6) ze=x =2 +4xy—6r45; x>0, y=20 x4y
He a) Zru =—3, 2y oe =1T;

6] FAnp— =—-9‘ Zyur ner. =5.

5- §. Waprau sucrpemym

2=f(x, ) QYHKUHAWMNC twaprau sxcrpesmymu DeG Oy GyHKUHA-
HUHT x BA § Y3rapyeunnapHHHr OoFsdnuw Tewzaomacu Neb aTanyBuw
¢i{xr, y)=0 rtenrnama Ounan GOFMaHraHAHK LWAPTHAA 3IPHINAAMTAH
3KCTPEMYMHIa aATHAAH.

Ywby @{x, y, ) =f(x, ) + A (x, ¥) bynkunn Jazpanx pynkyuacu
AeAnsagn, GOy epaa A — Gupop jJarapmac «kynairyewn. Wapran
sNeTpeMyMHH TonHWw Ofx, ¥, A) QYHKUHACHNHHT OLAMA IKCTPEMYMHHH
HANAWra KEATHPHAAAH. JlarpaHm QyHKUWRCH 3KCTPEMYMHHHHT 3apy-
pHA WapTH KyAuAarH KypHHHWra sra:

[y

———::0‘ i’f ﬂQ

s ax thor=0
o .

——— [ a

" 0, éxn a; +) a:=0'
0

5 =0 plx, y) =0

Arap Po{xo, Yo}, Ao — Oy CHCTEMAHHHT HCTAJraH eYHMM Ba
0 ®,{%0 Yo) Pylx0 Yo)
A= = g, (%0 o) D (X0 Yo ko) D fX6 Yo 2o
‘P;(xc- o) ©y(xe go ho) 0;,(-‘0» Yo o)

6ynaca, A<0 na z=f(x, 4} OyHkuHa Po{xo, yo) HyKTana Wapran
MaKCHMYMra, A>>0 fa WapTAH MHHUMYMra 3ra G6ynalu.

Mucon. z=x+2y GyHKUHRHRAT x Ba y YarapyeuHaap P +yi=
=5 Tenrnama Gunan GoFnanram 1ApTAaMH SKCTPEMYMHHH TOMHAT.
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Evnw, Jlarpawm QyHKUHACHHH TY3aMH3:
®(x, y. A) =2+ 29+A("+¢'=5).

KyRnnarura sramua: .
2 =1+42m, ——_2+21 =ty =5

Dix, y, L) DYHKUHA YUYH SHCTPEMYMHHNC 3BPYPHA wapTaapH ywdy
TeHTNaMajsap cHCTeMacHHu Gepanu:

| 4+2)x=0,
24 2y=0,
x’+y’=5‘
By cHcTeMann eynwl, WKNHTE:
==l y=—2 A=3%

ea
|
xym=|, yy=2, 12=——2'
€' IMMNaPHH TONAMH3.
Suau

dy . _6! -
E kol 2,

S0 . @0 - e
‘6?= 21, y! 2’- !’lﬂy 0

3KAHAKTHAK 3dTHOOpra ancak, y Xonaa

1y &= --, xtms — |, gh== —2 Ra
0 —2 —4
A|=-" _'2 l 0 =20>0'

-4 0 |
RBHH cp);uul:un Pé(—l' —2) WyKTaga WAapTAH MHHHMYMCA 37a:
Zin="—1—4== —;
2) o= —-‘5. xp=l, yr==2 84

0 2 4

4 0 -1

ABHK  pyHxuMA  Po(l, 2) HyKkTags wapr :
Zon= 14225, y PTAM MaKCHMyMra 3ra

* m



5+ dapcxona ronwupuru
DYHKUNRHHNT BPTAH INCTPEMYMHHH TORHHI:

L =2y = xy+ x4+ y—4, x+y+3 0 wapraa.

K r=y= —g4a z,,= _T‘

2. z=uxy; 2x+ 3y —5=0 wapraa,

‘ 5 5 25
H: I=T,y——-—ﬁ' aa Zm"=—27A
3 z=x"+4% %+%=l waptaa.

{: % =t =Y
Ko x= o, Y= 0 Zpo== 7.

4. 2=6—dx— 3y, x’+4*=1 wapraa.
H: x——— y——anaz,,.“_ll x=%.y=%ﬁazmm=l.

5. z=cos’x+4cos’y; y-—x=% wapraa.
X x=~?+uk.y=%+nkna Zoar= ?--2—‘}2;

2y
2

x==—-31+ nk, y=--5—“+uk BA Zpin=

6. z=x+y, I, y, !tuapma

K x=y=—2 na zp,,= — 4,
x=y=2 13 z,,~4%

5- myrraKus win
t‘byuxuununur WAPTAH SKCTPEMYMHHH TONMWHI!
= + .x+y=2 wapraa.
K x—y—l aa z,,=2.
2 z= "“::.2—‘ , X yf=1 wapraa.
H: xz—%, y=~\lﬁ 83 Zpp=—1—22;

b | 0.
x=—\}-§-' y—————"v,—§ Aa Zm“—-l 2V2 M
3. z=uxy’, x+2y=1 wapraa.
| |
Hi x=y=I 12 2,,=0; x=y=~ 238 zn, =75
4, z=2x+y; X+ =1 wapraa.
ot g — = o5
K = 75 Y 75 53 Zow Vo .
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2 1 _E
x=—ﬁ. y-—v-g da Z,,= ‘\(5 .
5 z=uxy, x4-y=1 l.uap‘rnai
1
Hi xmy==— 13 Zpy=17-
8- naszopar uwu

|. BepHAraH PyHKUHAHHHF 3HHKAAHHIU COXaCHNN TOMHHI:

I, z=In(—x—y). 1.2, z=arccusf—':'—.

15, z=— o . Vii—ix48
V- vE 1.8. z=arc sin> .

1.7. z=In(y—x). \ s

1.9. Z=|l'l(.tz+y} 1.8, z= ]

1.11. z= sy ) \f{x—y’
25 —5y

1.10. 2=\ *+2y+4° .
113, 2=fy?—x*. v .
3x 112, z=arcsin{x—y}-

1.15. vy 1.14. z=In(4—x"—4').

1.18. z=x*4+¢'—8 .
117, 2= Vet

ey 1.18. z=e""""‘"A
119, z=arccos{x+ ). = i
1.21. zmln(y —x%) . 120. 2= /16 : ¥
1.98. >= - :; = 1.22. z=arc sin?

Pl A 1.24. z=arc cos{x+2y).
1.25. 2= /3—r1'—¢* 1.26. 2= \[T—1—y.
1.27. z=In(2x—y). 1.28. z=arc sin{2x—y).

4xy s—2y

1.29, 2= ——2_ _ . —_——

f=dg+i 10 2=

2. Bepnaran yHKUHAHMHT HKKKHYH TapTHOAN XOCHABAAPHHH TO-

N KIr Ba o'z = Ll FIHAHHHH TEKLWHPHHC:
H dzdy dydx P :
15
21. z=x.2", 22 z=In{x+4e~%).
24, z=¢".
23, 2= z i _
arctgaf . 28. z2m sm{x‘ (18
2.5, T=e - sin{x+43y). 24
T

2.7, z=p". 28, zme



29 7= \/E 2.10. z=tgZ.
" ¥
— 2.12. z=sin(x*—y).
21 ?lg“&y)’ 2.14. z=1In(3x*—24")
2.13. z=arcsin{x—y)}. ¥).
2.15. z=lgxy’. 2.18. 2=In(3xy—4).
2 2z
2.17. z=arcclg (x—4y). 218, z=In(5¢" - 3y).
2.19. z=cos(3x*—y7). 2.20. z=sin \/xy.
2y
2.21. z=arccos{x—5y). 2.22. z=¢" 7"
2.23. z=arcsin{4x+y). 2.24. z=|n(4x’—_5y2}‘
2.25. z=arclg{2x—y). 2.26. z=cos(x’y’—5).
2.27. z=e V'HY. 2.28. z=clgZ.
x
2.20. 2=tg \/xy. 2.30. z=e¥+V

3. Bepuaran z=F{x, y) Mypaxxkab OQyHKUHAHHHI K§pCaTHATAH
XOCHAACHHH TOITHHT:

3.1, z=¢*"% y=Insint, x=cos{. 51=?

3.2, r=arccos(Ix—y), x=4, y=23" —‘—-‘

33. z=d’Inv, u==, v=2%—3y. E___:
¥

= = cos’s _d_?_)
34 z=arccigxy, y=e gy =

A s

3.5. z_—.arctg%. y=x". —

- . d
3.6. z=¢ "%, x=sint, y=1. -Fj—=?

3.7. z=In(e"—e™¥), x={%, y=1" —‘;—:=?

8.8. z=ulnv, u=L, v=x’44~ —ﬁi-—

3.9. z=x* y=Insinx. LI

dx
3.10. z=in(e' ). y=1x’+x. %=_
aat. Z=—é,—. x=1-—21, y=arcigt. i'i=.='
3.12. z= \/x+y +3, x=Int, y="= dz =?
8z 4

3.13.
a4

z=ulv— viu, u=xsipy, v=ycosx.

z=arctg£;i. y=e

T odz _ o
==

ay



f—y dz _ >
_.—...3 I. — [
I s+l 5

. dz
3.18. z.—-_-arcsinf!;. r=sinf, y=cosi. '&T'—'—-?

3.15. z=

&
AT, 2ttt umr— it e’y o=?

3.18. z=arcctgxy, y==2". -g-i-=?
sin® PO
3.49. z=arcsin®, y= Vel 5=

3.20, z==x%¢¥, x=cost, y=sinl. -‘E%=?

321 r=x" x=¢, y=Mt -‘:—’:=?

R I =X 3 _>
.22, z=ln(u’ —v'), u=xy, v="0 Zo=7
393, zelne —e¥), y=xid 1. L=?
3.2, z==¢*" %, x=sinf, y=1" %-:?

d
325 z=In(e " o), x=F y=p L=?

. , dz
3.26. z=arcsm—§-. x=sinf, ye=cosl. —-=?

dt
=u’ X 3y md
3.27, z=u‘lnv, = =23y 2x-.' 3¢
. . dz
! y= =?
3.28. z==xy’, y=sinx.
3.29. z.-—.-arccos-g;i. r=gind, y=cosl. ~':—:==?

x=1—2t y=arctgl. 9 =2

330 2 o=

=y+l‘

4. Owkopmac kypuunuiga Gepuarak z{x, y) PYMKUUARHNT XYCYCHHA
KOCHAZAAPHHHE TORHHT!

41 Pmxgzgai—4.
42, 4 —xr4yz—-3x=1l.
43. 4y 22— 2y=0,

e

44 288+ 2 4 2~ Bxz— 2 +6=0.
45. Inz=x42y—z-+in3.

4.6, X4 3uyz— =27,

4.1 24y 4+ =y — a2~z == AT

4.9, \/x’+y’+z’——32-_~3.
410, e y® — 2P Bz 2 — Ay 4 1220,
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I *+ 4+ 22+ 62—4x+9=0.
2. x’+y’—xz—-yz=0

3 O+ 242 —dyz—2y=15.
4 e —xyz—x -}-l=0

5. 3x’y’+21yz — 20z 4442 =4.
6. 2 yzx+y=7.

4.17. e’+x+2y+z=4

4.18. 24yt 2= 2z =2

419, x4 y+z242=1yz.

4.20. xcosy+ycosz+ zcosx_.%

421, 4P+ 224 2x2=<5.

4.22. cos’x-f- cos’y+ cos’zz—:—‘

4.2, *—z2 +:’—-2xz+2.r=z.
4.24. x-l-y =e.
4.25. 4y +z —3xyz=0,

4.26. x—-zln-~—0

4.27. «x +yz+xz

428, & —xyz=10.

4.29. x’ 2y’+z’ qr42z=5=0.
4.30. 28— 2 — A4z 4+ y=13.

5. Kyﬁunaru q:yuuunnnapnn INCTPEMYMIa TEKLIHPHHT:

5.1, z=2(x+y) —x'—4°

52, z=xy(12— x-—}a

5.3. z—.(.r 5) 4

64. z=x1'—xy+ +x—y+l
5.5. z—-x’+3(y+2)2

58. z=x —xy-l—y +3x—-6y+20
5.7. z-(x—?) +2y*—10,

58. z=30"+3y*— Oxy+ 10.
59, z=| +6x——xy—y*
5.10. z-—xy—-3x2—2

5.1). 2=y+/x —y -x+6y
5.2 z-:?xg—-5x’ 34742
5.3, z=2x +2y ——ﬁ.ty-l-s
514 2=y \{x — 2t —x+ 4y
5.15. z-_(x—l) + 242,

5.16. z=x"+84 -6xy+l
5.17. z=x \/y —x -y+61+3

5.18. z=1x’ +x¥+ —ﬁ.t 9y.

5.19. :=x'4 ¢y’ — —39x+18y+20
520, z=x"+xy+y —-2.r-y

5.21. z—2xy—3.t’-—2y +10. »

5.22. 2=2xy—2x*—4y*.
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5.23.
5.24.
5.25.
5.26.

z2=6(x—y) — 32— 3y 2
z=1+15r— 2% — xyf - 24,
z=x -I-y —xg+xty.
z=xy—x—y* 49,

5.27. zmx +y —3x
5.28, z=4(x— .
529 zmx +B ——6xy+5.
5.3. z=xy(b—x—y).

6. Kyitnaarn unanxnap 6unaHl yerapaitanra éNHK coxana z=J{x, y}
d)yHKuHHHHHI' IHT KHYHK B3 3HI KaTra uuﬁua‘mapunn TONHAT;

6.1.
6.3.
6.5.

6.7.

6.9.

6.11.

6.13.
6.15.

6.17.

6.19.
8.21.

6.23.
8.25.

6.27.
6.29.

z=x"—y —x+y.

=0, x=2 y=0 y=1.
z-x"’+2xy 4x 48y

x=0, y=0, 5x 3y+45 =0.
2=2xy~3 =24 +5;
x+y=5 x=—1, y=—1.
2=3y—2x—xy;

=0, y=03xr—4y=12.

z=x’—2xy+£y’-21;

x=0 x=2 y=0 y=2
z2=x" 4 6xy—x+3g;
x=0, x=3, y=0, y=13.

z=x’ +2xy—10

—0 y=xt—4.

z x'—2xy— —gdx 41
x=—=3 y=0 x+y+1=0
Z=xy—2x—y;

x=0 x=3, y=0_ y=4‘

, gy=23.
Zzm=5xt = 3uy+ y* +4

8.2,
6.4.
6.6.
6.8.
6.10.

6.12.

6.14.

6.16.
6.18.
8.20.

6.22.

x=—=|, x=} y=—1I, y=1.

2=6xy —9x°— 9y + 4x | 4y;

x=0, x—l =0, y=2.
z—.4 2x? —!:;’ y
AL

z=x"4xy,

x=—1, x=I1, y=0, y=3.
z=x"4 xy—y —4x;
x=3, y=0, x—y+1=0

6.24.

6.26.

6.28,

6.30.

2= =37+ 28 + 120 — 4y
g=0 x=0, 3:+4y—l2

2=x"+2xy—y T —4x;

x-—aay—o y—x+l

z=x —xy+5;
x2+y—l

z—x _axy 4yt + 6y
y_x‘ y=0 1—4
z=3xy —6x* —6y° + 15x;

x=0, x=2, y=0, y=1.

z2=5xy—y;
x=4, f=5x+5.
2=xy;

y=0, y=1—x.

z—x -{-2.\:g,!+41t—g,y2

=0, x4+ y+42=0.
z—xi+2xy+y’ 2x+2y.
phie

=0, y=x+2
+xy— 2
y=0, y=4x"—4.

1
2—?.‘ —Xi.

I

3

z=14xy’
=0, x=|, gy — ], y=2

z=2x"4 2xy-?ly’—4x;

x=0, y=2, y=2x
z2=2x+ y—xy,

=0, x=4, y= 0 y=4
z=4(x—y) —&* -y
x=0, x+2y=4, x—2y=4.

y=3, y=



8-606
ONAHRA NHSSEPEHUHAN TEHTNAMARNAP

I-§ Ymymnfi rywrynuanap. ¥arapysunaapsn amparaanran
Ba Oup muncan Supunvn TapTuban Hpdepenunan
TeHraamanap

8.1.1. Ipran Farapysuu, HOMabIyM QYNKUHA Ba YHHHT X0CHAA
(angdeperunan)iapunn Gornobuu

fle. g, ¢ ¢, ... g"™) =0

MyHocafaT oddud dugpgepenyunr Tencsana NeANNAIM.

Oudpdepenunan renraamara KHpyBuH XocHaa (Andupepenunan)nap-
HHHT 3HT 10KopH TapTHOH aAWddepeHuUHan TeHrAaMaHHNT TapTHOH
nefinaany.

dunippepeHunan TeHrAamanHHr eydMy Ael, Tedrnamara Xyfranaa
YHH afiHHATra  afnaWTHpaadHrad auddepeHUHANNAHYAUH Y= (Xx)
(YHKUHAT2 afTHIALN.

ByHnaaf venraama yvyd Kowu macanacu GolnadFiy wapraap aeb
artanypun ywoy

in—1)

Ylimg=Yo ¥ lime=t ..y "L =us

WaPTNAPHH KAHOATJAAHTHPYBRH eYHMHNH TONHLWAAH HGOpaTAHD.

n-TapTHOAR 0AIHA DHGPEPEeNLHAN TeHTAAMAKMHET YNyMul ewumu
de6, TeHrnaMaHHHr TapTHOH Kah4ya G¥aca, wyHya HXTHEPHR Farapmac-
aapra Sorank Gyaran wyknal y=q(x, ¢), ..., C) PYHKLUHAT2 AHTHAARN -
ki, Oy QYHKUHR Y4yW KyAHaarn Wwapraap SamapHaanu:

a} y pyHxUHR ¢, €2, ..., €» HXTHEPHR FIrapMacAapHHHI HCT3ATaH
KHAMaTIapHAA GePHATAH TEHTAAMAHH NAHOATIAHTHPAAN;

6) GownaHrFiy waptrap Xap KavaadA Gyarauza xam, HXTHEpHil
¥3rapMacnapHuir WyHaal KHAMATHHH TOMML MyMKHHKH, Oy KuiMart-
JNAPAA Y= @(X, €|, C2, ..., Cr} €UHM OOUNAHFHY LWIAPTAZPHH KAHOATNAHTH-

aiaH.
P 8.1.2. Yoy

M{x)dx+ N{y)dy=0
KYPHHHWAArH TEHIN3Ma J3rapysuunapH axparzan Odupdepenguaa
TeH2AQMa feRuNann. YHHHT FIHFa XOC TOMOHWM WYHAAXH, dx a1AHAa
dakar x ra GOFAMK K¥mahTysud, dy oaaxAa 3ca PakaT y ra GorIHK
Kynaftysud Typaan. By TeWrnaMaHWMr eYHMH YHH XaaMa-Xaa
HHTerpaanaw iyan GuAaH aNHKNIHAAK:

M(x)de+iN(y)dy=C.
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Juddepenttnan TeHrnamauHHr oOWKopMac xoiaa Héonanasrad
euyumMy Gy TEHTAAMAHHRI UNTeZpaAsu HeRnIatu.
Hurerpanraw aonMpAich € HH eudM yuyH Kynalk KypuHswAa
TAHASI MYMKHH.
I-Mucon tgxdr—cigydy=0 TEHTTAMAHHHT YMYMHR eUHMHHH
TOMHHT.
Euu w. By epaa JarapypynnapH aKpanrad TEHrAaMara 3ramu3.
YHu XaaMa-Xad HHTerpasnaRmus:
ftexdx —fctgydy=C
S8KH _
—In|cosx| —In|siny| = —InC,
6y epaa uHTerpasnaw souMuiich C i —Ine, abn Ca== —InC opraam
Senrpnaw  Kynaiauwp, 6y epaad Insinyg-cosx=InC é&xkn sinyX
Xcosx=0C — yMyMHH uHTErpan.
8.1.3. Ywéy
M (x) Mz(yydx+ Ni(x) - N2(g)dy=0

TeHINaMa fazapyevusapl axpasadu2an Ouddepenyuar Ten2aasa
gefinnand. By xjpuwnwanarn tewrnama Mi(y) - N (x} =0 ra 6§auw
HaTIaACHIa ¥arapyBYHNapH axpanran Anddepedlnan TeHriamara
KeNTHPHNADH.

2- M Hcon Ymby

(1 ++')dy + ydx=0

TEHFAAMAHHHT  g|,=)=1 GOWAAHFHY LIAPTHK KaHOATAIHTHPYBYH
EYUMHHH TONHHY.

Eunw. By epaa §arapysunnapu 'émpananurau TeHrTAMara
araMu3. Tenrnamauu

dy
T e |+4:2 =0

KYPHHHWITA KeATHPHS, nu'rerpa.nnaﬁuna'

(24§72

TenrnamaHHMHT HHTErpaAHHH XOCHA KHAZuK. Bepuaran gl - =1
SownaHrFHy WapTaaH PofiganaHnG, HXTHEPHA F3rapMac C HH TONaMK3;

Inl +arcigl =C

ADHH C=%. demax, Iny+arclgxr_-%, 6y epaaN HINAHAETTAH eYHMHH
XOCHA KHAAMHI:

" e
3 L

y=e

8.1.4. Arap f(x, ¥} GyHKUHRDS x BA y FarapyBuUMAAp MOC paBHILIE fx
Ba [y Ta a/MAlUTUPKMAraHAa (f — WXTHEPHR Napamerp)

flix, ty) =f{x, y)
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wapt Saxapwuaca, y xonna f(x, ¥) Qynkunn Sup muncau Pymsyun geb
aTananu.
BHp muHCAH BDyHKUHA f(x, y) HH

=qf¥
f(x, 4) —-v(,)
KYPHHHWAA EIHII MYMKHM,
Arap ' =f(x, y} anddepenunan rewrnamana f(x, y) GHp MuHCIH
dynkunn G6¥nca, OywaaR TewrnaMa OSup wuncau Odupdepenyuat
reneaama nefnnann. Bup wuHcean auddepenunar TenraaManap

—ofL
y’—w(,)
KYPHHHLUITE KeNTHPDHASAH Ba y=u-X YpHMra KyAWwlw épaamMuna

yarapysynnapn ampanaanrad AxdpepenLtHas TEHrAaMBra KeJATHPHAA-
BH (u=u(x) HOMaBIYM PYHKUHA):

xdu= (p(u) —u)dx.
3-mucon Ywby
(2 + 2xy) dx + xydy =0
TEHTAAMAHUHT CHHMHHM TONMHT.

KYpPHHNLIra KeaTH-

Eunw. Bepurran renrnamann y = — }tgzxy

pamu3. f(x, g) -i'{ff"—- OHp MHHCAH DYRKUMA. y=ux, ¢ =u'x<4u

¥pHHra KFAMWNN GaXcapamua:-¥Y xonla GepHAraH TeHraama

42 - , )42
ﬂ'r+ﬂ=——i‘u,—"— &M xtu=— t =l
K¥pHHHWra xenaldw, Oy epaan
2 2
wxm — AFFE oy = LA
o &
¥ . udu ds
IrapypHHNapHH AMPATAMHI: T Huterpannal, Ttoma-
MH3:
S ude o~ Sﬁ IR N D PR, TP
(14w x [1+uj

Hathmana Kyfinaarura sra 67aamua:

= - 1 <
Inl1 4 ul 45z =InC—lns & op=inoy .

[
*’ u6, ——=In HH XOCHA KHA&-
u=-< 3KaHAHrHHH Xucobra oa +y P
MH3, ‘



8.1.5. Ywby

L
ax4bdy+e,
=1 ()

KYPHHHWAATH TEHrNaMa a by— azby 50 6§aranaa
x=x+a, y=y +p

ypHHra K¥AHW épaaMmuAa OHP IKHHCAH TeHrAaMa KYPHHHIWHra
KentHpunaiw, Oy epaa a, B— aix+b,y+ci=0 8a a4 bay+ca=0
TYFPH YA3HKAAPHHHF KeCHWHW HYKTACHHMHT KOOPAHHATE/NaPH. Arap
aiby—ash, =0 Gynca, y xonaa e x+ b\y=1 ypunra k¥finw eplamuaa
¥3rapysuHnap aMpaTtHaain.

4d-mncon (2x4y+ 1dx4 (x4 2y—1)dy=>0TeHrTaMaHHHT yMy-
MHE HHTET Pa/JIHHH TOMHHT.

Ednw. TeHrnaMasn KyHwAarH KyPpHHHINGA KEATHDAMMI:

_ _lxty+!
y= 42—
a, b 2 1 .
= =350 Oynravm ywynw Oy TeHrnama Oup
a, b, 1 2
MHHCAH TEKrAaMara KeNTHPHIHLIM MYMKHH. ¥wby
2xty=—1
+2y=I1
TYFPR  SHIMKNAPHHHF KECHUIMI MYKTACHMH TONAMHI: f=g= —];
y=p=I. Snau
x=x—1, dx=dx,

y=in+1, dy=dy,
ﬂ.eﬁ. TeHrnamana iarapyslm.napun aAMAWTHPAMHI:
d¥| 2‘1 +4
T “+29

XocHn KHAHHTaH Gy OHp KHHMCAH TeHraamana yr=ux; Oearnnaw
KHPHTCAK, yi=u'x, 4 u Gynaan. ¥ xonaa

, 2, duxy | P 24u
e tu=— = 2us, eKH u'x| + = — s
Hatukaaa yarapyeunnapi a)panaauran Tewrnamara ra Gynamus:
2dx
wx = — ltudl) o Quilde 24 )
1+2u Brusl x)

Huterpanna6, Tonamna:

Inle? 444 1] = —2In )x) +InC

eHH
wutl=
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X Ba y, Varapysunnapra KafTcak,
)+ +I=—§ éxu i by +xi=C.

y=x+41, gy=y—1 aaAMawTHpHWNAPHH XHcobra onHG, €YHMHH
x Ba y JarapyBuwnapra HHcGatTaw €3amu3:
W— 12+ yg— ) x+ D+ &+ 1) =C
EKM OAMMA IWAKA aAMAWITHPHWAAPAAH ciHr
Pyt +a—y=C

K¥pHHRIIAATH YMYMHA eynmra sra 6f.ramus.
{- dapcxona Torwupury

1. Kentupuaran g(x, C) dynrunnanap {(C — HXTREPHA Yarapmac) Moc
pasHILAa OGepuarad OHgQepeHlHaN TEHrNaMANAPHHHT eylMH - GYra-
AHMH:

a) y=2(14Ce”). x4+ (1 —2)y=1x?

6) y=Ceé*—e™ ", Xy 42y —xy=0,

p) +yt=Cy’,  xydr=(’—y")dy

M apo: a} xa; 6) AyK; B) xa.

2. Haddeperunat TeHrAAMaNHHT YMYMHR €4HMHHH TOMHHT:

a) (14++")y +l+y2 0
6) (' +x)y =2+
B) xy+y ={2x +xy)y.

r) xy' +2\xy =y

n) (x—2y—3)y’+{2x+y—l}==0:
e) (x—y-+4}dy+ (x+y—2)dr=0.

K: a) g=-S2 6) y4i=—"y

C.
1+Cx’ d+n?

_r ﬁ=[n;-.x>0ﬂ8»
8) y’=Cxe *; 1)
'\/%=1|1Cx,x<:0.!la;
Ay X4xy—y—x43y=C; e P4 2xy—y'—4x48y=C.
3. Kol MacanacHHy evHHr:

a) sec’x tgydx+sec’y tgxdy=0; yl_ =%;

ES
-
4

6) xy' ~y=xtg%; yl, o =5
B) 2{x+ 91y + (Bx+3y—)) =0; ¢lica=2.
X: a) tgxtgyzi 6) y—-xarcsmx.
8} 3x+2y—4+42nlx4y—1]=0.
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1- mycranus uid
1. Keatupuaran y(x, C) pyuxunnnap (C — HxTHépuil yarapMac) moc
pasnwaa Gepuaran AnddepeHusan TEHIIaMaTaPHHHT EUHMH Synaan-
MH .
a) & =Cy =y =rY;
6) y=Cx+-é:; xy’-y+—;-=0?
Mapo6: a) xa; 6) AVK.

2. Iu¢pipepenunan TeHINAMAHHNT YMyMHA edHMHHH TONHHI!
a) (yry — Vxrdx+{xy + y)dy=0:

‘ ,_ 20—yl
6) xy-y'=y'+2¢; B) y =T—T:4TT‘

K: a) x+y—2VE+2Vy+2Inl(Yx+D) (Vg —Ni=C
6) Y’ =4x%InCx; B) ¥ —xy+y*+x—y=C.
3. Kown MacanacHHH eYHHr:

T4 cos2r _n —
a} .E;Ty-'-y,_o! y|‘_%—0»

6) 2y =xe' +4; ylea=0;

8) (x—y+4)dy+ (x—2y+5)dx=0.

K: a) f2sinc+sing—cosy=0;

6) y=—xInll—Inxl; &) (x+y—1)?=C(x—y+3).

2- §. Ynauxan, Bepnyann, THANK Audpepenumaran
GupsHYN TapTHOAN Awddepeninan TeHFAAMASAP

8.2.1. Y6y

¥+ P(x)y=Q(x)
KYPHHHWAATH TeHrAaMa Nu3uKAu Juppepenyuas Tenzsama nefinnanu.
By epaa P(x) pa Q(x) 1ap X HHHT MADBAYM YITYKCHI GyHruuanapH. Arap
Q(x) 50 6§aca, TeHrnama vuIunau Gup muncau 6GANGean Ten2AaMG,
arap Q(x) =0 6yaca, wuduKau Gup MURCAU TeHeAaMa Bednaany.
y=u(x)v(x) ypaura K$Anw (6y epaa u Ba v HOMaBAYM QPYHKLUKAIAP)
épaamHia TeHIIama
v+ ur + P{xluo==Q{x)
€KH
o+ v+ Pix)vj=@Q{x)
KYPHHRLIra KeATHPHAAAN.
4 Ba v ¢yHrunasapaan Gupu (MacanaH, v) HXTHEPHA Taunad
OAHHHLWH MyMKHHAHTHAZR dolaanaHns, v GYHKUMAHH OXHPrM TEHrAa-
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MAaJa KaBC WYHAA TYpraH (v’ -+ Pu) wdrona nanra TeHr 67aaauran KHAHG
OMHHAIM. ¥ XQNA3 HKKHHYUH HOMABAYM QYHKLUNR & HH TORMUI yuyH
#'v=_Q(x) TEeHr1aMaHH edynWw Xudos. .

_ lWywnaR kunu6, OGepunraw TenrsaMa y=uv YpHmra Kfini
€plaNwda §arapysunaapH ampasamuran yw6y MKKHTa TeHrNaMara
KeATHPHAAAN:

v+ P{x)v=0,
wWor=0Q(x).
Bynapur  wHTerpaanat OepHaraH TEHrNaMaHHHT  YMYMHA  euMMH

TONKABAN:
y=e Y (C+{Qe¥"dx).

Bataan anddepenlinan Tenraama y HHHr GYHKLUHACK X Ta HHCOaTaM
YHIHKAKW O7aran, ABHH

X' +py)x=q(y)

KYPHHHLIMG KEATHPHAHIUH MYMKRH. By tenrnama r=uv yprura kifuw
OPKAAN I0KOPHAATHAEK eYHAAAN. .

I-Mucon ¥Yuwby

(F—~x)y +y=r'(2x—1)

TeHrA2MaHHHT YMYMHH e4HMHHH TOMHHE.

Euwnw. Teurnamanu (x’—x) 0 ra 6jaud, yuwby KypHuuwra
KeNTHpAMHI:

2
¥y _ (22—
Yt =T

EKH

¥ _ x(2x—1)

Y+5e-n= =1
- ! x(2r—1)

Tenraama unaukan 6yau6, Gy epaa P(x)= Q{x)= ——.

Ta—1"’ x—1
y=uv, ¥ =u'v4ur’ Ypuura K¥Anin HaTHXacHaa Gepuaran TeHraama
KyAHdarTH KYPHHHWra Kesanw:
’ ’ v (2=}
¢ tJ-'-M(m + r{xr—1) )= r—1

& HHAT o1adaard kynafATyBuHHH HoAra Tewrnad

’ L4

v+ xix—1) =0,

u'y = (2x—1)
x=1

TEeHTNaMaAapHH  Xocha Kuaamu3d, Jlactnal GupHHUM  TEHTHIMAHHHT
HCTaAraH XYCYCHR edHMHHH TONaMu3:

do dx - dv__ x—(x—=1)
Tz_xlx—-l) e“:' ST_ S x{x=1} dx.
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Byunau
Inle) = —Injx—1|+inx

exn

v=—"v.
Tonuaran o QYHHUHAHH CHCTEMaHMHT HXKHNYH TeHTAAMacHra

KYAMHI:

, X _ sl2e—1)

u =1 x—I

*

Oy epaan &’ =2x—|. HuTerpaanacak:
u=x*—x+C.

Bepuaray TedrnaMasuur yYMyMHA eYHMH:

1P —x4C)

(24
y:: k] T—1

2-MHCON (2x—yf)y =2y TeHrAaMaWmHNT g| . = Sowranryy
Wi PTHA KAHOATAGHTHPYBYH XYCYCHR eWiMHHH TOMHHI,

Euynw. Bepraran TenrnaMa x ra HWcGatad  MHIHKANAND.
XaxuKatan xam,

(21—9")%=2y’ EKH 2x— gt = 2x'y, EXH x’—i;-= —% (Gy epaa

== )
Plyy=——. qly)=—=).

x=uv, X'==yg'v4uv’ §puwra KyiWw HaTHMacuna Oepuaran
TenraaMa KyfAudarH K¥pHEHWIra Keralu:

’ r_ 2 _l
u v+u(o yF 7

6y epaa ywly WkKiTa Teurhamara sra Gynamua:

v —2=0 Pa u'o=—L
) 2

BHPHHYH TEHrAaMaHN eunl, TONaMHI:
£=_d.£ éKH U=y‘
v ¥

MIKKMHUH TENTAaMara v=y HH KYRAMH3

- [ —_r_¥
u’y= ——g—, eKH u’=—-?, éxkn u=C D)

Bepnaran TEHrAaMaHHAT yMyMHA eqHMH:
x-uo=y(C-—%)-
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4l =)= Gownanruy wapraau

L]

L —_—
I=C—-3 ékn C=—.

L]
.

Wyuaak xunub, GepHaran TENrAIMAHHRT XYCYCHA eUHMH
x=%y (3—y)

8.2.2. Yw6y
Y +Px)y=y"Qx)

KYpHHHWAATH Onddepedunan Tenrnama BSepnyrsu remzramacu nefln-
Aaan. By renraamagaa — const, a 50, a3 |, P(x) pa Q{x) pyHkuuarap
X HHHF Y3IYKCH3 @yHHDMAapH. SIHrH z=g'~* QyHHUHA KRPHTHAKG,
Bepuvanu teHrramacy 8.2.1 6annga k¥pub uHKnATaH

Z+(l—a)zP{x})={l —a)Q(x)
UHAHKAH TEHTAaMara KeJATHPHAAAH.
BepHyAnH TeHrnamMacHHH RHIH 2z ¥3rapypur KHPHTMa3R, UYRIHKIH

TeHrnama cHpaTHAa y=uv YpHura K¥fHwaay dofinanranub xam evnu
MYMMHH.

3-Mucon ¢+ —f_—=y’L:i TEHTAAMAHNHT YMYyMHA €YHMHHH To-
NKHT.

E v u w. Bepnarau reurnama Bepuyann tewrnamace 6¥an6, 6y epaa
a=2 y=uv, y =u'v+4uv’ ypHura KfAnIIHH GaapaMH3, HaTHIKaAa:

uc+u(u +—= ) LY
4, v PYHKUHANAPHH TONHIL YYYH YWOY CHCTEMAHH TyaaMmu3:
v +7=0,

I
u'u=u‘v’T'".

[
BupxhuH TeHraaMaHH HHTerpaanab, v=— XYCYCHR €YHMNH QaMH3,
YHH HKKHHYH Teurnamara kjhcak,
“,=i' Inx 2
X x

ra 3ra 6ynaMn3. Y3rapyeunaapNu 3KpaTamMul Ba HHTerpannadMHi:

du _ ox
£ 8
EKH
t Inx
—= e
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| =lnx ds=—-‘:r‘t | p o |
nr nx X X
= dt=—" 1=~ — 4 =i
x -
| Inx | x
Aemak. — = — == —C. Oy epran u= e

BepHaran Bepuyand TEHLNAMACHHHHI YMYMHEH edsMu:

== i

8.2.3. Arap

Mix, y)dx+ N(x, y)dy=0

KYPHHAWAArH TeHFAAMAHHHT Yafl KHCMH GHPOp u(x, y) QYHKUHAHHHT
TYAHK An(PepeHLHAU, ABHH

du=Mix, y)dx+ N(x. y)dy
6¥1ca, vy xataa OyHaah Tewraama tgaus Judpdepenyuastu renzaama
OeliHJam0H.
IOxopHaary TeHraama THAHK AxddepeHUHanan TeHrAama GFTHWH
yUyn
M _oN
ay M

Wapt GaMapHAHLIN KepaK.

Tyauk Anddepenunanss TeHraaMma Tadpupnaan du=0, GyHzaw
a(x, y) =C 3kanauck weaud ynkaau (C — wxTnépni iarapuac)

u{x. ) HY TONHW YYYH g HH Yarapmac nel xucobnafimni, y xoana
dy=0 3Maunnaw du=M(x, y)dx 6¥naan. By tewrauxun x G¥inua
HHTEerpashacak,

u={Mx, yydr+oty).

Oxupru  TeHrankun y Ofiinva AH(pepeHUNaNTafiMH3 BA HATHXEHH
N{x, y) ra TeHrnakMu3, 9yBKH a——N(x i}

[ Smdr+o' ) =Nixy)

¥ (9) =Nixy)— [ Sldx
By wdonann y Gyfinva WNTerpannab, @{y) HH TONaMu3I:

o) = {(ver - { Pax)ay+c
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Heuax,
ux, )= {Mix pyax+ [ Wiy — (Slandy+c.

By udonann wxTnépudt $arapmacra Ttenraal, TEHrNaMaHHHT yM
HHTErPaJHHH XOCKHA KHJIaMH3.

4-mucon (3460 )dr+ (6x°y +44°)dy=0 TeHrnamaHugr
MMA eYHMHBHA TOMHHE.

Euwnw. By epna M(x, y) =3+ +6xy°, N(x, y) =6xy+ 44"

aM aN

aM aN
—a—y-- l2xy. T;'-—lhy. ABHH —-d;-—w.

%‘M{x' y) Gyaranaury caGaban

du — .2 2
By renraukHn x 6¥An4a HHTerpansnafinNg:

u=x"+32¢" +9(y).

Bynaan
¢ ()= -%:—— 6x’y.
‘;_:=N(x, §) IKAHNUTHHA XHcoOra oacak,

@ () =627y + 44" — 6x'y =4y,

Bynnan
ey =y'+C
Jemax, _
u=x"+3y +y'=C
£KH
43y +y'=C.

2- Japcxona TonLPUry

. TEHrNaMANAPHHHT YMYMHA eYUHMHHH TOMHHT:

a) y— -2z y=1; 6) (14x*)y —2xy= (1 + 25"
‘: M) yf=at—

B) = 2 -=1 2ying+y—x
o b LW 2V,

a) y’—ytgx+y’cosx=0; ¢ v+ x cosx’

®) (x4 siny)rdx+ (xcosy+ giny)dy=0;
3) {y+esing)dx+ (x4 e cosy)dy=0.
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K: a) y=Cxle” 4% 1) y(x+C) =secx;
6) y=(x+C){1+5); e) yo= (SN | gy},
B) x=Ce?y+-y;*+%+%: w) ';*I’+15irly—cosy=c;
r) x=y1ny+% 2) xy+e‘siny=c‘

2. KoM MacanacHHH €UHHI:
a) g —ytgr=secx; Ylrmo=0;
6) 2xydx+ (y— 2 )dy=0; ylim-2=4,
8) (¥ +2y+)y +20=0; yl,a1=0;
r) x4yt (y+ ey =0; ylica=4
H: a) y=;é‘—; 6) x’-—yln‘f;
B) X4 iif=e "t 1) P4y 4+ =24,

2- mycrakua ud
1. TenrnaMaNapHHHT YMYMHE eUHMKHH TOMUHT:

a) y=e"—e'y;
1 .
6) y'= xcosy +sin2y’

B) ¥+ Ty =0
K: a) y=Ce " +e'—1;
6) y=Ce—sinfsinxk—1;
o} Y=ty mCFini T
r) £+ (C—y);
a) x+arctgL=C.

£) xdx= (-?—f) dy;

an Idy g
a) XY E l)dx.

2. KOl.l.lI‘l M3acaNacHHH eNHHr:

a) W=24—x+4+¢" Ylimo=—1;

6) y'dx=(x+ye ")dy; yl,.o=—3;
B) ¢ —Ty=e"y’; yliwo=2;

r) xdx+ydy= “3;:;“; Ylemi=1.
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N a) ym x—e+ La —e%);

_'. 7x

6) xme "(3+y): 8) y-*-.'nt:“':g:
r -;-(x’+y')+arctg%-l +}

3-§. 10wopn rapTHlaAn suepenunan TEHFARMAALD

831, ¢'" = f{x) KFPHHHWABIH TEHrAAMA YHr TOMOHHH KETMa-Ket
A MAPTE HHTErpaaANaw &plaMHLE e4YHNBIH.

I-mpucon y'mmxe™ TERrAAMBNMNE ¥limp=|, ¥|,a0=0 Gow-
AGHFHY IMAPTAGPHH KAHOATABHTHPYBUM XYCYCHR €uHMHHH TOMHHF.

Eunw. Bepuaran TeHrnaMaHKW KeTMa-HET WHTerpsnnal, ymywmnh
CHHMHHH TONAMNI:

“'d ymx, du=dr, l———xe“‘—e"+£‘
y'- Sxt' X = dvte"dX.v-_e"" "

- S(C.—xe"'—e“)dx-C.x—(-xe T e Gy

éxn yumye ‘426" "+ Cix+Cy
Bowasnriy wapraapaan
l'-2+C3.
[0& —14C,
Gy CHCTeMaHHHF eunmaepr Ci==] Ba Cyqm= —]. Wynnad wkuaub,
Gepuaran GoOWNAHFHY (WAPTABPHH KAHOATARHTHPYBUH XYCYCHA eYHM:
y-:xc“ 42 x—1.

83.2. 4" = f(x g, .., ¢'" ") kFPUARIIAGTH TEHFABMEA2 HOMADAYM
DyHKUNR Ba  YHMHT (k—l) raprudra-ta XOCHAGAEPH KaTHawMaRax
Bynoaf renrnamannur TapTuSuns y'™ == p(x) §pHura k¥Hu épaamuan
NACBRATHPHIL MYyMKHH.

2-Mmucoa y"t-“—fll‘l% TEHrNBMBHHHE YMYMRA MHMHHH TONHHE.
Edvw. yamp(x), =g (x} 26, Gepuaran TeHINaMaHH
p=timt

KYPHHHUITE KeATHPAMHY. BHpHMun TapThBau Gup MHHCAH TERFIaMAHMH
XOCHA KHAAHK. JHAH pmyx, p'e=u’x4u 006, Ky@HlarH TeHrAAMaHH
XOCHA KHABMNI:
. - du dx
u x+u-uln:.| &M LT =
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YHHHT e4yHMH
tnling—1| =Ilnx+InCy énn Inu—1=Cx,

6y epaan u=e™""'. llactnabkn y §arapysuura xafitnG,

C|l+|

- Cr+1
¥ =p=ux=xe &ty =xe”

-
teHrnaMann anamu3d. By TeWwraamaun unTerpannal, yMyMHA euuMHH
TOMaMHI:

Ceet s=x, ds=dx,
= ” = X I
b= Sxe dx= dt =" +Id!,f=—'ec' +1
CI
Y ST AN | C,x+|
=c* C‘f +C;.
833 " =f(y, ¢. ... . ¥ ") KypuHHLIAArR TEHrNAMAAA X IPKAH

yarapysus KaTHaluiMafau. Byunal‘i TCHITAMAHHKT TapTHOUHK ¥ =p(y)
¥puura KFHuI) opKaAH NacaATHPHW MYMKHH.

14y
[

d-Mucon y'= TeHFAAMaHH @UHHT.

Eurw y=p(y), ¢’ =p'p ypuura KFAHWHH aMaara OwWHpcak,
TelrAaMa
L7

pp= v

KYpHHAWCra Kenaln. By — ¥arapysunnapa axpanaldHran TeHrAamaaup.
YarapyBunnapHu ampaTHG Ba HHTerpannal, ToMaMul:
-3‘""— 99 skm —-Inl | +p% —Inlyl +InC,
I+p ¥
6y epaan
1 +p*=Cly* e p= + \/ClP— 1
¥ ¥arapyeunra nafitcax

yt=:|: \/ny"'__l 8KH —-—C%E—l-_—d:dx_
s —

GyHIaH,

———InIC.y+ \/C e = (x4+Cy).

3- dapcxona ronwupuru

. Kyfnaarn TeHrnaManapii evHHr:
a) ysin'y=sin2s; 6) y"=Inx;
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B) (1 =2}y —xif =2; 1 (142" 1 +y2=0;
a) y'(2y+3) — 2y =0; e) yy"'—ygg:yzln:l
H: a) y=Insink+ Cx*+ Cax+Ca; ’
6 y=2an— 3 +CcptCy
B) y= (arc sinx)?+C,arc sinx+Cy;
r) y=(14+Cr)iIn(Cix+1) —Ci 'x+Cy:
A) 0.5In(2y+3) =Cix+Cxn
e} Iny=Cie"+Coe™"
2. KowH MacafaCHHH euHHr:
a) g=xe”" Ylimo=0, ¥limo=2, ¥'l1=c0=2;
6) v’ =L =x(x—1}; glimr=1, §'lics=—1:
B) gy’ — g =0, pleica=1, Flize=2
H: a) y=—(x+3)-e"+%x’+3;

6) y= (3" —4x’ =36+ T2+ 8) - 5

B) y=e*
3- mycragus uw
. Kyfinaarn rerraamanapyy euuur:
a) y"=%+x; r) gy’ =2sinxcos’x —sin’x;
2} ¥’ —2clgx-y =sin’x;

6) ¥’ =arctpx:
o gl!" =¥ e) 2yy” —3(y) =4y

X: a) y=§+€,x’+£‘,:
6) y=—"£;“i(x’—|}-§1n(1+x’)+c.x+c,:
B) y=C,e™" 1} y=sinx+ Cx+Cy
i_. x in2 .
g) y=——3-sm°x+C.(E— s: ')+C,.
e) yeos?(x+C) =Ca.

2. Kown Macanacuiy eUHHr:

a) ' =xsinr, Yleimo=20, ¥lico=0; ¥’ |imo=2;

6) xy”+x(y')' —y =0; ylics=2, y'liwr=1;

B) yy"=(y’) '_(y’] N !lex-l=l; y,'x-l'—_-'—]-
X: a) y=uxcosx—3sinx 4 x"+ 2x;

8) y=2+ln§; B) g—r=2Injyl.
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4- §. Farapmac x0oPphuUHEHTAH GHP MNHCAN NMINKAN TeNrnaMarap

8.4.1. Ywéy
yl‘.nl+al(x}y(n—ll+02(I)yln——2i_':”_+an(x}y=0

KYPUHRWAATH TEHrAamMa n-TapruCau Oup muncau 4uduxau Juge-
penyuan renzagsa peduwnann. By epaa ai{x), a:(x), ..., a.{(x) Gupop
[a. 6] opaankia aHWKNaHTaH BA yaAyKcH3 GyHkuwanap Gyanb, ynap
TeHFAAMAHHHE Koadpuyuenriapu NenNaaN.

Arap gy, gz, ..., yr OYHKUHANAD A-TAPTAGAH GHP WHHCAH YHIHKAN
aHpdepenUuHan TeHrAAMaHHHE [a, b] opanHKAA AHHKAAHTAH YHIHKAH
3PKAH euHMAapr G¥aca, y Xanna yHHHT yMYMHRA €4HMH

y=Citti (x) + Cayz(x} + ... + Caya (x)

KYPHHHLIRA €3unaln.

HHIHKAH 3PHAH eYHMNAD eXUMAADHUHZ PYHOaGMEeNTAA CUCTeMaCH
nefin1anm.

8.4.2. Arap a-TapTHOAH YH3HKAH OHp MHHCAH aHdepenunan
TEHFAAMaHHHT @), @2, ..., ds KoadpHUKEHTAZPH ¥3rapMac conaap 6yaca,
y Xa1aa Xycycwit ewmMaap y=e* xypuurwaa uanauaai. By epaaru
k£ n-TapTHGAW HHIHKAH OHP MHHCAH AdbdepeHUHAN TeHTIaMaHHHC
XaPAaKTEPHCTHK TeHrtaMacH 2eb aTaayeyn yiuby

Etak" ' dak" .. +a,=0

TeHITAMAHHHT RALH3INAPH GFAadM.

XapakTepHCTHK TeMiaMa n Ta ki, k2, .., ka HAZH3Napra 3ra. By
HAAHINAPHHHT XapakTepura K¥pa ynapra  Moc XycycHit euwmaap
Kyfngarnya G¥nanu:

a) XapaKTepHCTHK TeHRTAMaHHHT Xap Oup AaKHKuA coana
k uaan3nra e Xycychit e4HM MOC Kenads;

6} Xap GHp m Kappaau XaKHKHA HALHAMA M Ta YH3HKIH 3PKAH &7,
xe*, .., x™ 7 'e™ euumnap Moc Keaanw:

B} KOMNJMEKC KYIMa COAAA HAAWINAPHHAHT Xap GHp & =a i Ba
Ri=o —iff MyDTHra HKKHTA UYH3HIIH 3DKIN e cosfx Ba e*sinfix
XYCYCHH €YHM MOC KedalM,

r) KappaJury r ra TeHr 6¥araH KOMAAeKe KYLIMA HAOHIAADHHHT Xap
6up ki=oa-if, ke=a—ip wyptara 2r T3 yWwOy YHIHKAH IPKAH
XYCYCHH €YHMAAp MOC KelalH;

e*'cosP. xe*cosfr. .. ¥ 'e*cospx,
e“sinflx, xe*'sinpx, ..., x*~'esinpx.

OQNHHTaH XYCYCHH €YHMAAp — eYHMAADHHHT (YHAAMEHTaA CcHCTe-
MACHHHHT YHIHKAH KOMOHHALUNWACH

y=Cuh 4+ Cap2+... + Catta

WH Ty3ub, yirapmac KOSQOHUHEHTIH YN3HKAH OHP KuNCAH HHe-
PEHUKAN TEHFAAMAHHHT YMYMHIT €YHMH XOCHN HHAMHANH.
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I-mucon. ¥ —7y' +6y=0 Tenrnamanuur YMYMHR  eqHMHHH
TONKNT.

Euuw. XapanrepHcThK TeHrnamann TY3aMH2:
R —Tk+6=0,

YHHHT HALNIAEpH ky=1 Ba kp=6 — xakKukuii Ba oanwil, AeMaK,
GepHAraH TEHTABMAHHHT XYCYCHR YHAHKAH 3Emu euHMaph (dryHna-
MEHTAN EUHMAAD CHCTEMACH): i =" Ba yo=2~e""; TeHTNAMAHHHT YMyMH#
EUHMH 3Ca

= C;e‘ =+ C?Bs‘
G¥nanm.

2-MHCOA yV— 13y 4+36y=0 Teurnamauunr YMYMHA eUHMHHH
TONHMHT.

E 4w w. Xapaxrepnetuk tenrnamann tysamma:
k' — 138’4+ 36=0.

YHHHT ARAMANADH Rip= 43, ky, =+ 2 — Xakukuii pa onanii. By
HAAH3IAApra ywby xycycufi YH3HKAH IPHAH eHHMJIAP MOC KeNaal:

¥ =83', y2=e—31. ya___el’x‘ e =e—2;‘
YMyMuil eunm Kyliunars kypuuswaa Gynanu:
y=Cie" 4 Cre~ ¥ 4 Cae** + Cie™ ™.

J-wpcon yv— 16y =0 TEHTNAMAHHHT YMYMHA €UHMEHH TORKHT.
E 4nw. XapakTepHCTHK TEHTHAMAHH TY3aMu3:

k°— |6k =0,

maapu: k=0, koa== 42 — XaKNKih, Ris= £ % — uoum!exc
{3'Snraet;l;=0|?"p=lzj‘ tby:l;auen'ran €YHMAAP CHCTEMACHHH €3aMH3:

n=e"=|, yame™, yr=e~, y1=e""cos2r=cos2s, ys=sin2x.

Yuymui eunm: ‘
y=C1+ Coe? 4 Cae~ ¥ + Cicos2x + Cssin2x.
4-Mmucon Y —y —2x=0 TeHrnamavuMr y|,_o=0, ¥|;mo=3
GOWAAHFHY WAPTAAPHH KAHOBTNANTHPYBYH €YHMHHH TOMHHT.
Evynw. Dy TeHrAaMaHMHr  XapaKTepHCTHK  TEHrAaMacH
B —k—2=0 xyhugaru uagpdnapra sra: ki=2, ko= —1. lemax,
YMYMHA euHmM

y=Ci1e" +Coe™*

HYpHHH WAL GFnadH. YHHHT KOCHAACH:
¥ =2C e —Cre™".

7
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BowAnaHFHY WAPTAAPHH YMYMHA €4HMra Ba YHHHr XOCHJI8CHIa
Kyan6, C) sa C; ra HHcBGaTtaH ywly TeHrnamaaap CHCTEMACHHH XOCHA

KHAaMH3:

{0=C.+Ca.
3=2C|_—Ch
Gy epnan Cy=1, Ca= —]). [lemax, Gepraran Gosnaneny WAPTAAPHH

KAaHOATAAHTHPYBYH XYCYCHA evyum KyAnparwva 6¥aanmu:
y=e21_e—- x

S-MHcon ¢ —4y+5y=0 TEHFNAMAHHHI YMYMHA @UHMHHH
TOMHHC.

Eauw »—4k4+5=0 XapaKTepPHCTHK TeHrAama Ryo=2-4i
KywMa-xoMnJekc wWAaH3rapra sra. DByaapra Moc  ¢ynnamenTan
E4YHMAAP CHcTeMACH KyRnaarwua G¥naam:

) =ePcosx, yr=e*siny.
Ymymui ednm:
y="Ci1e*"cosx + Cae*sinx &kn y=e"(Cicosx+ Cosinx).

G-mHcon yv¥+2y'4¢’'=0 TeHrJaMaHHHT YMYMHMH eYHMHHH
TOMMHT.
E uHw. XapakTepdCTHK TEHINAM3HH TY3aMH3:

R 428+ k=0, 6y Tenrnama k=0 (m=2); kyu=—1 (m=2)

Kappaad Haaun3anapra 3sra. Bynapra wee ¢dyHAaMenTan eunMaap
CHCTEMACH

gr=e=|; yo=ux.l=x; pr=e~", gy=xe~*

K¥pHHHLWra 3ra 6¥nadn. femax, yMyMHlt ednm -
y=Ci+Cux+Cre "+ Cixe™*

€KH
y=Ci+Cix+e " (Ca+Cux).

4- dapcxona Tonuinpury

I. TeHTNaMaNaPHHHE yMyMHA CYHMHHH TONHMHI:
a) y'+4y+3¢=0;6) y' —4¢' +4y=0; 8) y' + 4/ +8y=0.
X a) y=Cie~ "+ Coe™ ¥,

6) y=e”'!C|+CM);
B) y=e""{Cicos2x + Casin2x).

2. TeHrnaManapHHHT YMYMHH €YHMHHH TOMHHT:
2) yM—13yV+36y" =0, 6) yV—8y” +16y=0;
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B) y\,.r___ﬁyw_'_gyuf:o; r) yr;r_Syrf+3yr_y=0;
1) BAyVIT48yVI4 124V 4y =0,
i a) y= C1e3"-|-Cge'3x—i-Cae“+C4e % 4+ Cs+ Cex;
6) y=e>(Ci+ Cox) + e~ (Ca+ Cax);
B) y—e3‘(C|—i—CQX)+C3+C4x+C5x2
r}y y=e¢ (C|-|—sz+C3x)

) y*cos—(C + Cox+ Cox? )+sm (CotCox+Cex®y +
+C?+Cax.
3. Kollu MacaJacHHH €YHHT.
a) ¥’ +4y +299=0; yl,—e=0, yl.co=15;
6) v =y ulico=0 lemo=1; ¥ lrmo=0; ¥ lsco=1;
ywlx=u=2 .
JK: a) y=3e‘2"sin5x;
6) y==e"+cosx—2.

4- mycraxunr u

1. TearmamanapHHHT YMYMuil eUHMHHH TOMHHT:
a) 4y’ —8y +5y=0; B) y'v—6y"+9y=0;
6) 3y —2y —8y=0;, ) yV+y =0

K: a) y=e"(C|cos—;-+Cgsin%);

¥
4z

©6) y=Cie¥HC
B) y=e ¥ (C,+Cpr) +e™ PHC+Cur)
r) y=Ci+ Cax+ Cacosx 4 Cusinx.
2. KOU.IH MacamaCHHH e4YHHT.

a) ¢ —2 +y=0; ylimz=1, ¥lp=—2:
6) 4" —y' =0; ylmo=3, ¥ lime=—1; ¥ lico=1.
K:a) y=(7—3x)e"%  6) y=2+e""

5-§. ¥arapmac koadppHuneHTAH GHP Kuncau 6yamaran
YHIHKAK Zuddepedunan TeHrnamaaap

Y6y
g 't ay" "tay" "+ . tay=f(x),

6y epaa f(x) 0, a\ ..., a, — ¥3rapMac coHnap, KYpHHHIILATH TEHFIAMa
n- rapruban gazapmac Kospuuentan oup wuncau BHamazan wu3uKY
Oughpepenyuan tenrnama Aeluaaim.
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Depuiran 6up WHuCAn Gyamarad YHIMKIH AudgepeHUnan Teuraa-
MAHHHT YMYMHI ednMn y=VY 4y dopmyaara k¥ypa auwxnanaaw,_Gy
epia ¥ — MOC GHP MKHHCAH TEHTNAMAKHHT YMYMHR €YHMM, § —
GepHarad OHP MHHCAH OFAMaraH TeHrNaMawwnr Gupopra XycycHA
CHUMH.

By TeHrAaMaMuHF y XYCYCHRt e4HMAAPH TEHTNaMAaHHHT YHI TOMOHH
yw6y

f(x) =e"P,{x)cosdx 4 Q. (x)sinbdx]

Maxcyc KYpHHHWGA 3ra 6¥Aranna aMuKMac Ko3d@HUReHTNAP YCYJH
6unran Tonunaan. By epaa y ea 6 -— Gepuwaraw cownap, P, (x) pa
Qm (X) ~— MOC paBHWIAZ A-BAa m- AapaXaiu MabayM Kynxaanap. by
XQ10a GepuaraH TeHrNAMaHHHE XycycHll eYrMH y KyAunarn Kypuunwaa
HINAHAIN: _

i =¥ (x) cosbx + vy (x)sindx),

6y epaa r
B 4ok ek 4 pa=0

XapaKTEPHCTHK TeHrNAMaHHHT y4-§;, HADHIMHHHT Kappaaunwrd (arap
XapaHTePHCTHK TeHrnama OGydaafi Haauara 3sra Gyamaca, r=0);
w(x) Ba t:(x) —!- napamann Kynxaanrap, Wy Suaad Gupra { COHH m Ba
n MapHHNT KATTacHIa TEHr.

u;(x) Ba v;(x) K¥nXaLAapHHHF KoaDDHUHEeNTAApH GepHITaR TeHrna-
Mala y Ypuura y Hu KYAraHiaH CYHr yHHHT 4an Ba ¥HI ToMoHAapuaaru
yxwaw xaanap koxhdHUHEHTNAPDHRH OHp-OHPRra TEHT/IAlWl HATHIXKACH-
na XocHn 6Yaran aareGpank TEHrAAMAAAP CHCTEMACHAAH TONHAAIH.

Arap GepuAran OHp KHHCAH OFAMAraH MHIMKAH  TeHrAMaga
f(xy=f(x) +fz(x) 6¥nca, yHHHT XYCYCHI eUHMH y=y1 + yr G¥aanu, Gy
epaa g — yur voMonn fi(x) G§arau Gepuaran TEHrI3MaHHHT XYCYCHA
€YHMH, g 3ca FHT TOMOHH f2(x) G¥aran Oy TEHINAMAHHHT XYCYCHA eXHMH.

I-Muicon Ywby

yw_s u=9x2

YHIHKJIH TEHIIBMAHHHT YMYMHA EYHMHHM TOIHHT.
Eunw A'—347=0 xapakrTepHcTHK TeKrnama k) =4ho=0, k3=

=+ /3 nannanapra sra, Gynapra ywdy yi=|, y2=x, y,-e‘"s‘.
ga=e" vix dyHAAMEHTAT E€YHMABP CHCTEMAacH MOC  Keaagu, Gy

epaaH MOC GHP MHHCAR TENTAAMAHHHT YMYMHA CEUHMHHH XOCHN
KHAaMH3:

Y=C + Coar+ Coe V"4 Cpe™ V=
Bepuaran vewrnamana f(x) =9x", y=0, 6§=0, wWyHHHr YUYH

¥+ i8=0. By cOH XapaKTepHCTHK TEHFAAMAHHHT HKKANE k) = k2 =0 Ha-
AH313PH OHAGH GHP XHALHP, WYNHHT YUYH r=2 Ba XYCYCHI €YHM ¥ Hi

Y= (AP +Bx+4 C)*=Ax' + Bx* +Cx?
KY¥PHHHILAE H3NAHMHI.
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. ¢ @, gV XOCHNANAPHH TONAMH3 BA YAADHH KyAWZarK
cxema GFfinNa  MoANAWTHPAMH3  (THK UYHIHKHMHC Yan TOMOHHI2
Tenrnamana 6y 1ap atauaa TypraH KosdPHUHEHTAADHH E3HG UHKAMA3):

0 | y=Ax'4+Bx*4Cx,
0 | ¥=4Ax"+382"+2Cx,
—3 | y’=124x*4+6Bx42C,
0 | y"=24Ax468,
] ¢¥=244.
TonuAraunapuu TewrnaMara Kyamaa:
YV — 3y = — 36Ax’ — |8Bx —~6C 4 244 =9x".

By epaa uan ea ¥Hr TOMOHA2 x HHHF SHP XHA Aapa:xafapH ongHAATH
kospdpuunenTaapin Tenrnad, A, B, € napun TonHw yyyn anreSpaHk
TEHT1AMaNap CHCTEMACHHH XOCHA KHJAAMH3:

| —364=9,
x | —188=0,
x° 6C+244 =0,

Gy epaan A= --%, B=0, C=—1.
Hemax, y xycycuil eunm Kyiinaaru KypuHuwaa G6ynagu:

y= —-%x‘—Cx’.

Bepraran TeHrTaMaHHHT YMyMHA euuMn

y=Y+y§=C,+Cx+Ce "+ Ce ¥ —Jx'—Cx*.

2- MmH ¢ on Ywby
y”—7y’+ﬁy=x"—'z$ yll-0=1‘ y’ll-0=3'

Kowy MacanacHHi ewnur,

Euww #2—7k+6=0 XapaxTepucTHK TeHraama Ry=1, k=06 na-
AMNapra 3ra, UIYHHHF YYYH MOC  OMp  JKHNCAH  TEHrAaMa
¢’ —Ty +6y=0 HHHF yMyMHA ednmu Y=Cie*+ C2¢™ GyHKunnzan
H6opart.

o'leeur.rlanaunur yur ToMoMH f(x) =xe', y=1, §=0, y+ib=1=4k,
WYHHHT Y9YH r=|; Pi{x) =x, deMaK, XyCYCHA e¥HM y HH

g=xé*(Ax+B) &xn y=e*(Ax’+ Bx)

KYPHHHLIASG H3nafmH3,
a



|- Mpcanparid Kabu TollaMHa:
6 ly=e"(Ax*+Bx),
~7 | y=e"(Ax*+ Bx+2Ax+8),
| | y"=e'(Ax*+ Bx 4 2Ax+ B4 2Ax+ B+ 24).
TeHrnamara KysMua:
7 —T§ +6y=e"(6A—TA+ AV + & (68+7B— 144+ B+ 44)x+
+e'(—TH428424) =xe".

By afiIMHATHHHT HKKA/Ma TOMOHHHH £"55( ra 6¥au6 Ba vanm xamaa ¥Hr
TOMOHIA X HHHI OHPp XMA Japamanapd QIAHAArH Ko3hPHUHEHTASZDHH
TeHrNa6, KyAHAarHHER XOCHN KHNaMHA3:

x? |0=0,
| !
x | —10A=i, Oyepran A=—-5, B=——c.
£ 124—58=0,
- I’ s X
Demak, xycychnit eunM: y=e ("'ﬁ‘?{)-
2 x )
[ T - 1 6 __ ef ¥ 4 &
YMymuit eunMm: y=Ce' 4+ Cpe™—e (|0+ 55 )

KowH MacanacHHH eYHW yuyH y’ HH TORaMMI:
. i 1
y=Ce+6Cy—e(G+u+s+3:)
Bowaakrud mapraapra dofinanaunl, WxTHEpuA Yarapmacaap
Ci Ba C: J3pHH TOMHWL Y4YYH HHIHKAH anarefpank TeHrAamanap
CHCTEMACHHH XOCHA HHAIAMH3!:
1=C+C, 1=C+0C,,
3= C,+6C,— 5 &n 2o.=C,+6C,,

Gy epioaH C,=—|T—;3. c

=3
= o5 -

Hemak, Gepuaran GoWAAHFHYM WAPTAAPHH KAHOATABHTHPYBYH
XYCYCHH euuM KyAwmarH KypwhHwAa 6¥nanu:

T e, 5l s R L)
y=qg € time ot/
3-MHucoa Ywby
¥ +y=(F—1)e " +sinx
TEeHrTAMAHKHHAr ;'uynmﬁ EYHMHHH TOMHNI.

Eunw £ 41=0 xapakrepuctux rexrnama k3= +i (a=0,
B=1) MaBxym HAAH3AApra 373, NeMaK, MOC GHP MMHCAH TeHrHaMaHHHT
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Y yMyMHA ednMH ¥ ==Cicosx+ Cosink $yHKUMA KFpnumitnna Gfnany.
Tenrnamanunr Jur romown ywdy fi(x) Ba fi:(x) $YHKUHANAPHHHT
AHFHHAKCHASH HBOpaAT: *

hix)={x"—1)e™ % F2(x) =sinx,
WYHHHT YMYH TEHEAAMAHHHT §f KYCYCHA @NUMHHH == gt + g2 KYPRHRUITA
H3NaAMHI.
i yuyn:
fiixy=(—1)e™* y=—1, 6==0; y+ib=— 3%k, ko,
aeMak, r=0 83 y = (A4 Bx4Cle "
Y2 yuaym:
f2 (x) msinx, y=0, §=1; y=ib==imk =k,
AeMak, r=1 sa ga== (D sinx+ Ecosx)x.
Wynaah xuaud,
1 §-e“(Ax’+8x+C)+{stim+£x|:ou).
0] Fme *{—A¥—Bx—C+24x+B) +sine(D— Ex) 4 cosx(E + Dx),
! § e A L Br 4+ C—2A1—B=2Ax=8424) +
+sine( —E—E—Dx) 4 cosx(D—Ex+ D).
Tonwaranaapad TeHrnamara Kyamus:
7 +g=e (A+A) P +em " (B+B—2A—24)x+ £ (C+C—
—B—=B+424) fsinx(Dx—2E—Dx) +cosx(Ex+ 20— Ex) =
= (x’—1)e~* sinx.
Oxuprn aRHUATHHHT 4an Ba YHr ToMonhaphaard Gup xuwa Xanaap
onanaars KospbuureHTAIPHN TeHrnal, A, B, C, D, E napHn Tonamua:
e " |1 =24,
xe~* |0=28—44,

xle=1 | —1=20—-2B+2A,
sinx |l=—2E,
cosx 10=2D,

6y epaan A=%. B=1, C=0, D=0, E=——%‘ BunoBapen y xycy-
CHA eynm §=e“(§+x)—-g~cosx byHukunanan, ymymuit eunM sca

y=Ccosx+ C,sin.t+e“(-‘;+ x)— %cos.r

$yHrunasan ndopat O¥nanu.
k1T



5- dapcxona ronuupury

I. TeHrnaMaHAHT YMYMHR eHMHHH TOIMHHT:

a) ¢’ —6y +8y=3x+2x+1;

6) Yy’ —6y 4+ 25y ==2sinx+ Icosx.

8) ¥ + 3 — 10y=xe~;

ry ¢ —2¢' +2y=¢"sinx,

a4} yVv—y=rxe"+cosx;

e} ¥ — ' + 2y =3x+4 5sinx;

K} Y — Ay + dy=8(7 + & 4sin2x).

K: a) y=C e+ Coe™ + oo (24x*+520 1+ 41) ;

6) y=e¥(Ccosx+ Cysindr) + o= (I4cosx+5sinx) ;

B) y=Ce¥'+ Cp~ (1 = 120) e,

r) y=e"(Cicosx <+ Cysinx) —%xe‘cosx :

I) g=C "+ Cre~ "4 Csinx 4+ Cgosx 4 J‘2;‘-h'r:;"—%~s.imc ;

e) y=C,e‘+C.“e2'+%x+%(9+3cos2x—sin2x} :
®) y=e¥{C,+ Co¥) + 2+ 4x+ 3+ 4xe* +cos2x.
2. KolH MacandaCHHW €9HHT:

a) ' =y =32 =1 Ylimo=Vtimo=y"l1m0=1;
6) ¢y +y=—sin2x; Y|, _.=¢l,_.=1.

K: a) y=e'+1% 6) ya=-tsin2r—Lsiny—cosx .

5- mycraxus uw
1. TeHraamanapHHHT YMYMHI €MHMHHH TOMHRC:

a) ¥ =3 +2y=x—e" "4 1;
6) 2y + 5y =29xsinx;
B) ¢’ —4y +4y=sinx-cos2r.
K a) y=Co'+Cetp xS —Lems,
]
6) y=C\+Cpe * +(—-5.r—%)cosx-— (2:—% sinx ;
B) y=e"(C,+Cox) + g5 (— 2 sindrbcosdr) —

- —5'(—,(35in.r+ 4cosx) .
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2. Kol® MacanacHHH euuHr:

a) ¥ =3+ 2= (X 4 x); ylno=1, ¥l mo=—2;
6) y'”_y’= '-21; y|1-0=0v ylll-0=y”|x—0=2;

B) ¥ =2y +2y=decosx; yl,_.=ne", yl,_,=e".
X: a) y=4(e‘—e"}+—;(x"'-—2x+2]e“;

6) y=&' —e~ "4 1%
B) y==e'[(2x—n— 1)sinx — ncosx).

8- §. Farapuac koo PuunenTan 6up anncan Gyamaran
YHINKAH ANGPEPEHLNAA TEHTAAMAAApAD
FIrapMacHn papHAUNAAAIN YCYAN

Bup MHHCAW GYNAMAral YHIHKAH TEHINAMAHH EYHWHHHT YMYMHH
YCYAH HXTHEPHR ¥arapMachapHH papHatiHAnawl ycyawaan wbopart.

Arap Moc GHp XKHHCAH TEHTAAMAHHHT ), g2, ..., Ya PyHAAMEHTAN
eYHMAAD CHCTeMACR Mabaym Gfaca, y Xonma GHp MHHcau Gyamarad
TEHTNAMANHHI  YMYMHRt  e4YdMH KyAnSarH KYPHHHIDAZ TONHAHWH

MYMKHH:
= Ci(x)g + Co({x) gz ... 4 Ca{x) ygn.

6y epna Ci(x), Ca(x), ..., Caix) PyHkuwasap yw6y TewrnamManap
CHCTEMACHAAH TONHAALK:

Ci g +Co(x) o+ ...+ Co(5) g, =0.
Cx) g+ Co() o+ ...+ C,(x) y,=0,
Cix g M+ Co(x)yd 4. 4+ Co{x) gl P =0,
Cinygi" "+ Gyl " Chlx) g =f{x).
Hikkuuun TapThGau
Y+ Pi(xyy' + Pelx)y" =f(x)

TEHTAaMa Y4YYH MOC CHCTeMa KyAHZard xyprenwaa G¥nanu:

{C'.(xly.+C;(x)ya=0.
Cix g+ Co(x)y,=F(2).

I-M#con g’ 4 y=1igr TEHIIAMIHHAL YMYMUHA €UHMHHH TONHHT.

Eunw. 2+ 1=0 xapakTepucTHK TeHTNaMa &, »= +i uaQu3napra
3ra, UIYHWHT yYYH MOc OHP MUHCAH TEHTAAMAHHAT YMYMHA €YHMH
¥=Cicosx 4 Casinx 6¥nanu.

BepHAran TeHrNaMaHMHI XYCYCHA @YHMHHH AHHKMac Ko3QHLUH-
eHTap ycyau éplamMrAa TonuG Oyamanau. EHlywwur yuyWw uxruépuii
¥arapsmacnapHi papHauHfnall ycyannaH GpofifanaHaMud, AbHH yYMYMHRA
S4HMHH .
y=C)(x)cosx+4 Ca{x)sinx

35



KypuHHwWAA WIaAMK3, Gy epaa Ci(x) Ba C2(x) $pynKunmnap
Ci(x)cosx+ Cy{x)sink=0,
| —C (x)sinx4 Cy{x)cosx=tgx
cHCTeMagaH TonMAALH. CHCTEMAHH eucaK:

P
Ci(x}= —-2%}. Calx) = sinx .

Huterpaasamaan cyHr KyAHAACHAAPHH XOCHA KHAAMMA:

| —cos’s
S —_— d,t -
LOsx

Colx) =~ | 10%r = —
=sinx—In |tg(3+3}]+C,.
Cix)= Ssinxdxz—cosx-i-é,.

6y epaa Ci ma €z — nxTuEpHit WHTErpannaw §arapmacaapu.
Lyngafi kuanG, GePHAraH TEHIAAMAHHHE YMYMHI €UHMH

y=((_,‘,+sinx+ln Itg(%-l-—:—)l):usx+ (€;—cosx)sinx
E€KH
y=C cosx+ Csinx—cosxin |tg(%+%)| .
6- dapcxona ronuitipuru

I. KyAunarn tedrnamanapuudr yMymufi eunmuann uxTeépud ¥arap-
MAacNapHH BapHalHANAW YCYAH EPAAMHIA TOMHMI:

o __i ’ — ! +
a) ' =2 ty=—: 6) ¢+ +2 T
B) W +y=—1"  0) ¢4y +ay=ePinx.

cosr’

X: a) y=(C1+Cax)e" 4+ xefln)x);
6) y=Cie™ +Cre™ 4 (6™ 427 ) In(e' +1);
B) y=Cicosx+ Casinx <+ xsinx 4 cosx-In|cosx|;

r) y= (C|+Csx+%x’lnx—%x’)e"‘.
2. Kol MacanacHuy evunr:
¥ty -

R n - -
X Y= 5C08x 1 sinx — xcosx + sinxin|sinx| .

| .
s Y=L y| .=0.
1 T
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6- mycranus uw

[. TeHrnaManapHuir yMyMHA eYHMHHH TONHHT:
'l
I ¢ —2% +y=
'~ +y= Nk
K y=(C,+ \/4—: +arcsin-;-+c,x)e'.

’ ___'
H: ym=Ccosx4 Cysiny 4 -cosxlnlccm+

+ v_os’x-—— |+ sinx- arcsin ( /2 sinx}) .
3y —y=—el—e* .
K y=C,+C,e’+%e'(arcsine'+e'\fl—e") +
LY=o
II. Kown MacasacHum euMur:
T sinfx " |"%=0; y’|l_.=u

XK: y= —cos2xin|sinx| — xsin2x — cas’x.

8- namynasud xucol TonupuKAapu

. Juddepenunan TeHrNAMAKHHFT YMYMHA @HHMHHH TOMRAT:
1.6 3xy+ydy+ \/2+y’dx=0.

1.2. (3+e&)yy =e"
1.3 ylny+xy’ 0.

14, 2xdr—2ydy=Cydy— 2xydx.
1= _

15, yy 1_y,+1_o‘

1.6. \/«l_;?dx—ydy=x’ydy.

1.7. 24 2x4°+ 2 —xy =0.

1.8. xdx—ydy=yx'dy—xy’dx.

19. JI—xy+xy’+x=0.

1.10. (&' +8)dy—ye'dr=0.,

LI x/5+4 dx-|—y\/4-|-x’dy—0

1.12. 6xdx— 6ydy= 22 ydy—3Ixy’dx.
uz
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|
1.14.
1.15. yi(4+4e'}dy—edx=0.
.16,

1.17.
1.18.

119,
1.20.

1.21.

1.22,
1.23.
1.24.

1.25.
1.26.
1.27.
1.28.
1.29.
1.36.

(¥4 5)dy+ ye¥dr=0.
VI—2y + '+ x=0.

y(1+ny) 42y’ =0.
(I +e)yy =€
V3+y¢ de—ydy=x'ydy .

(1 te)y =ye
V3+e' +Vi—ryy=0.
2xdx — ydy = yx’dy — xy'dx.

V544 +yy\1—x"=0.
6xdx — 2udy = 2yx’dy — 3xy®
V544 dx+4(x%y+y)dy=0.

I+ +y V145 =0,

dxdx — dydy =3x"ydy — 2xy’dx.
x\3+yPdety V2+xldy=0.

dx,

6xdx — ydy =yx’dy — Ixy’dx.

6xdx — bydy = 3x’ydy — 2xildx.
x4/4 +ytdx+ g1 +x*dy=0,

2, DuddepeHunan TEHTAAMARHNC YMYMHE EUHMHHA TOMHHT:

2.1, (2x—y)dx+ (x+y)dy=0.
2.3, rxdy—ydx= \/x’-}-y"'dx.
25, (V'—xy)dx+

+ ('~ 2ay) dy=0.
2.7. (xye' +y)dr=x’e’dy .
29, xy’dy=(*+4’)drx.
2.1 ydx=(xy—x’)dy.
2.3 xy4+ 2+ ay)y
2.15. 2xy'-y=x’ig’.
217,y =4\ ¢’ +y.
219, xy =32+ +y.

_ 3 +eyd
Xy = e

xy =y(int—1).

2.21.

2.23.

2.2. (2 +y)dx+ 2eydy=0.
24 y/-j—i'%.
2. xtn‘—:dy—ydxzo.

28. (x—y)ydx—22dy=0.
2.10. (x'—y*)dx=2xydy.
202 (y" —2ey)dx 4 r’dy=0.
2.04. xyy =y 4207

2,16, (5xy—x')y — Sy* = 0.
1w4y=§+m%+&

2.20. y’(2,t24-{_-22xy)=;’+2_gy._ &
£+2
2.22. Y=g
2.24. xyf —ym {x+y)|n-—-—":"' .
8
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2,25, xy =y—zxe' . 2.26. xy’ —y=axtgs.

£
2.27. xy =y-—sec". 2.28. xy'=ycos(ln%)‘
 Pray-gy -~ =
2.29, y'——a—m- . 2.30. xy’:: \/x2+ y2 +y .

3. Kown MacanacHui evHur:
L. xy —y=xcosx; y(%)=l_

3.2. xy+y=x" y(l)=0.
3.3. yeosx+tysine=1; y(0)=1t.

34. y’+2xy=xe"2; y(0)=—1.
35, y—t=— 2 yy=1.

8. ¢ —ycosx=sin2x; y(0)=—1.
81y — = (x4 1) y(0) =1
38 ¥4 2uy=—2x"; y(l) =e"'
39. y4+ 2=y y(ll=-—-:—-

3.10. y’-—%=x’; y(1)=0. -
Y _ 2inx
My —o=——— y(l) =1
3.2, y'+ZL=sinx; yln)=—
3.3 y’——f-=xsmx y(%)_—_
’ 2 3
3.14. ¥ — I+ =X +2x,‘ (—l)=-§—
15, y— il =e'(x+1); y(0)=1.
2
3.16. y’+—2t—l =5 90 =3.
347y — ‘ifl =e*(x+ 1% y(0)=
—cos?e ufF =1
3.18. y' +ytgx=cosx; y(“) e

3ae. y’-l—ycosx— -l—sin2x y(O)

3.20.
|+:r2

3.2). y,+ sinx _ ( )_2
3.22. xy’+y=|nx+l. y(1)=0

a9



3.23.
3.

3.25,
3.26.

3.27.
3.28.
3.29.

3.30.

yelgy—y=2cos’xctgr; y(0)=0.
xy' + (x4 Ny =32""% y(1)=0.
{xy'— 1)Inx=2y; y(e}=0.
y=rxty —rcosx); y(5 =0.

xy —2y=2x"; y(1)=0.
¢ +ytgxe +sing y(0) =0,
(1Y +4xy=3; y(0) =0.

I 4

¥ty y=-f—y y(0)=1n5.

4. Kown macaJacHHHKT eNHMHHH TONHHF:

4.1.
4.2.
4.3.
4.4,

4.5.
4.8.
4.7.
4.8.
4.9.
4.10.
4.44.

4.12.
4.13.

4.14.
4.15.

4.16.
417,

4.18.
4.19.

4.20.
4.21.

Yy —ylgx= -—-%y‘sinx; y{i0y=1.
y—y=xy% y(®)=t.

by 4 x'y= (2" +8ye "y y(0)=1.
¥ —y=2x" y(0) =7
3y’+2xy=2xy‘2-e"‘z; gl =—1.

xy —y=—y(Inx+2)Inx; y(l)=1.
Y +axy=4{+ e "y iy(0) =1 .

y’x+y=~‘—f-; g(l)y=3.
2y +Aycosx= {8+ 12cosx) ey~ "; y(Q) =2
¥+ axly=45%e" (1 = ") y(O)=—1.
2y +xy) = {x=1)e'—ph (D} =2.

2y~ 3ycosx= —e” ¥(243casx)y~ " y(0) =1
Y xy={(x—1)ey’ y(0) =1

xy' +y=¢lnx, y(1)=1.

2y 4+ Jycosx =" (24 Zcosxy ™" y(0) =1.
2y’ +ycosx=y‘cosx(| 4 sins); (O =1.
2({xy’ +y) =xy’; y{1)=2.

x¢ +y=24 Inx; y(ljz—;-,
Hxy +y) =4 Ine y(t) =3.

3y’ + Sy = (dx—5)¢"; y(1)=1.

Y +2xy=25"% y(0) =%

N



4.22. 2y’ +y) =xy"; y(0) =2.

4.23.  fy=xi’s y(0)=1.

1.24. Y 4 xy=(14x)e % y(0) =1,
4.25. 2y +xy) = (1 +x)e™"y" y(0) =2
4.26, 2xy’' —3y= — (55°+3)¢"; y(l}=-l—
4.27. 2xy’ —3y=— (204 12) *; y(l) =— 2\&
4.28. Bxy' — 12y=— (527 + )¢ y(1) =2
4.29. 2(xy’ +y) =¢°Inx; y(1) =2.

4.30. xy' +y=xi’. y(l)=1.

5. NQuddepenunan TeHrNaMaHnHT YMYMHA HHTErPANHHH TONHHI:

5.1.  (¢°+ysec’x)dx + (2xy+tgx) dy=0.

5.2. (:;—+i—f)dx—ijdy=o.

5.3. %dx—ﬁf'—'dy=0.

54. (' +4cosx)dr+ (3xy’4eV)dy=0.

5.5, {siny+ysinx+%)dx+(‘icosy-'tos-\‘+-;~)dy=0.
58, xyidx+y(*+¢)dy=0.

5.7. 3+ 6x%y+ Iy’ de+ (22 + 3x’y)dy =0

5.8. (P —4dxy—24°)dx+ (4 —dxy—2x%) dy =0,

5.9. e&/dx+ (cosy+ xe¥)dy=0.

dr x+y"
510, ———T2 dy=0.
0. S—*Edy=0

5.11. (xy’+;;-)dx+ (x’y—%)dy:-o.
5.12. (2x—l—-f7)dx—(2y——:)dy=0.

5.13. (34 4y)dr+ (Bxy+ e dy=0.
5.14. (sin2x— 2cos{x+y))dx—2cos{x+y]dy=0.

s.t5. Ltw ,/ Y 4y =0.

y
16 (—¥ de— 2 o0
>18 (e+f Y7

21 —665 a2



5.17. (cos(x+ o) +sinx)dx+2ycos(x +y°)dy=0.
5.18. (6xy°+ 4x°)dx + (6% +y) dy=0.

(3x"'+£cos£)dx - E-r.'osﬁf.‘y-ﬂ.? .

5.19.

5.20.

§.21.

¢

(%ﬂ?+'+)x+(whf+""0@=°

(Wﬂ +y)dx+(x+ W

)dy= :

5.22, (IOxy—-—sE;)dx+ (5x’+i:°mi:’; - y’siny’)dy=0‘

5.23. (5xy’ —X’)dx+ (55°y —y)dy=0.
5.24,

5.25.
5.26.

5.27

5.28.

5.29. xeVdx+ (2%e’ + tg’y)dy=0.

(s-yhdet (t4y)dy g
¢
3ledx+ (x%e — 1) dy =0.

(3% + 25+ I dx+ (*+ 25+ 3y) dy =0.

Y ¥ ) Y
. Seosdx— (?cos-;-+2y)dy=0 .

o
(xe‘+;‘-’,‘;)dx—-%dy=0 .

5.30. (1 +-;e%)dx+ (: - ;’;e? dy <0

6. Ouddepenuuan murnauaﬁum_- YWYMHA eNHMHHH TOMHAHT:

6.1.

6.2,
6.3.

6.4.
6.5.

6.6
6.7.

6.8.
6.9.

vyt =0.

yfftxler=yIf.
==t
=-
Ay by =1,
y— y =x{x—1) .

x—1
yetgr 4y =2,
LEs s l
Wty =
xyltl_-2yf!=__2_

xiy:f+x3yf=4 i

322

6.10. y”+i!/=2x.

8.01. tgx-y’'—y + m =0.
8.12. (14 2)y" + 20y =x°.
6.13. v ctg2x+ 2y =0,
6.14. tgr-y’ =2y

6.15. Xy’ fay'=1.

6.18. "+ 2xy" =0.

6.17. xy =y +x2‘
6.08. 1y —y L




6.19.

6.20

6.21.
6.22.
6.22.

6.24.

7.15.
1.186.
7.17.
7.18.
7.19.
7.20.
7.25.
7.22.
7.23.
7.24.

7.25.
7.26.

7.27. 4

7.28.
7.28.
7.30.

Wy = 8.25. x% 4+ x'y = \[; }
(x+Dy"+y'=x+1. 628 y’"lgx-‘y”+l‘
xyf!’+2ylt=0. 0.27- xsylfl_i_x yff=l‘
Wty +x=0 6.28. xy’ 4y =Inx.
y”'igSt=5y”. 6.29. xy”—y’=2.tze"

(1+sinx)y” =y"cosx. 830, xy’=y'In¥.

. Kown MacanacHHH eqHMr:

y"y’-|2-l—_-o; y(h=—1¢g}=—1.

I 4y =gy’ y(0)=I, y'(0) =0.

¥y +36=0; y(0) =3, ¢(0) =2.

Wy =y~ (0 = V2. ¢ (0) =12

g =184 y(l) =1, ¢’(1) =3.

yr=2—y¢. y(0) =2, y(0) =2.

¥ T2y =0 y(0) =1 y'(0)=I.
y+9=0; y(1)=1, ¢’ (1) =3. ,

4Py =y —16; y(0) =2 yZ: ' (0) =L~

vy =0, y(0) =1, y'(0)=1.

gy =40y —1); y(0) =y2. y'(0) =Vy2.
gy =2 =0, y(O) =1, ¢(0)=2.
729" =0; (O} =1, y (0} =1.

yey=2"% y() =3, ¥'(1)=2.

¢y 4+25=0; y(2) = —5, ¥y (2} =—1.

gl —Ing)y’ + (1 +1ng)y'’=0; y(0) =1, y{0) =1.

v (1 +y)=y"+y; 9y(0) =2, ¢ (0)=2

¢’ + 18singcos’y =0, y(0) =0, ¥ (0) =3.

2y =y'% y(0) =1, y () =1L

Y HA=0 y(O)=—1 y (0) = 2.

v (1+y) =54 y(0) =0. y' () =1.

vy —y =yt g (0) =1, ' (0) =1.

y'=g'e, y(0)=0, y'(0)=I.

y”=32y:; y(4)=l.]y’(4)=4.

Y=—yp YO =5 y(0)=+2.

gy =yt —16; y(0) =242, ¥ (0) =+2.

y" =14y y(0) =1, 4 (0) =0.

y =1—y' y(0) =0, 4'(0)=0.

9" (2y+3) =2"; y(0) =0, ¢/ (0) =3.

w’ — 2y Ing=g'*, ¢(0) =1, ¢ (0)=L.
i



8. JudppepHUHa TEHTAAMAHRHT Y MYMHA eMHMHNH TONHNT:
8.1, yV4y¢ - 125 +6;
8.2. yV42 {y =2-3"%
83. yV+2" ;¢ =ax":
84, Y435 y=1—x";
85 ¢4y =—1;

86, y 4y =01 =-Hx%;
B7. =5y 41y =0x+2r—5;
88 gy -y =Fx?}3x;

89. yV44y 4. =x—x*;
810. y ' -2¢" =" x—4;
8.1 g —y=x+ -,

8.12. Ty —y = |2x.

813y — 1y + 12y ~x—1;
8.4, "3y 43y - y=2x,;
8.5, y 43 +2¢ =4+ 2x;
8.18. y" 4.y =x;

BA7. ¢ -y =5(x+2".

8.18. y —y=3x"—2r {1,
819, ¢ —y =6x45;

8.20. "V — 2y 4y =2(1—x) ;
8.21. 'y = —3x+2;
8.22. y" | 3y 42y =x"+20+3;
8.23, " 424 +y =x+x+1;
8.24. 4" -3y 43y —y'=x—3;

8.25. y S5y 46y =(x—1)7;
8.26. 'y =2x+43;

8.27. ¢+ 2" +y =12x"—6x;
B.28. ¢V 46y +9y =3x—1;
8.20. 34"V 4y '=6x—1.

8.30. 4" — 13y + 12y’ = 18x*—~39 .

9. OudbdepeNunan TEeHrAIMAHHHT YMY MHA eUHMHHN TOMHNT:
0.). y 44y 43 =4(l—x)je "

8.2, y —4y — 3y = —dxe’,

»

93, y 3y —2y= —4dxe";
24



94, 4y —y —9y 4 9y=:112—16x)e".

9.5, ¢ —5¢ 4Ty —3y==(20—16x)e™".

98. y ty —y—y=(22+4)e".

9.7. y 460 +9 = (16v+24)e".

98. y +3y +2=(l—.xje ",

99. ¢ +6y”—3y = (4:42)¢"

910, ¢ 2 4 y'=(18x421)e*.

910, y 42y —3y' = (Bx46€ .

9.12, ' —y — 4y +4y=(7 —6x)e".

0.13. ' —dy 4y =(x—1)e".

914, 4" — 2y 3y = (Bx—14)e™",

9.15. ¢ —3y —y +3y=1(4—8x)e*.

9.18. y -5y | oy —dy=(2x—5)e*.

817, 4"+ 5y + Ty +3y=(16x+ 20)e".

9.18. y 44y 44y = (x4 15)e".

9.19, ¢ ' —3y +4y=(18x—21)e"".

8.20. y ' —y —5y —dy= — (8x+4)e".

921, ¢y '+¢ — 2= (6x+5e".

9.22. ;" —2¢ "+ y'=(2x+5)e™.

9.23. y =7y 415y —9y=(Bx—12)e".

9.24. y ' —y —2y'=(6x—11)e".

925 y —y —y +y=(3x+7)e*.

9.26. ¢ — 6y 49y =dxe".

9.27. ¢ 4y + 5y +2y= (12x+ 16)e".

9.28. ¢ ' —3y 4+ 2¢'= (1 —2x)e".

9.29. ¢ ' —5y +3y +9y=e""(32x—32) .

9.30. y"—3y 4 2uy=(4x+9)e*.

10. Tndpepenunan TEHrAaMaHHHT YMYMHA @UHMHHH TONHHT:

10.). ¢’ 4 y=2c053x —Jsindx.

102, y” —4y + 4y= —e**.sindx.

10.3. y’' —4y +By=e*(—sinx+2cosx).

104, y7 42y =1 (sinx 4 cosx).

10.5. ¢ +2¢ +5y=—2sinx.

106, gy +6y + 13g=e*.cos5x.

10.7. y’'—4y 4 4y= —e* -sinbr.

10.8. y"_4y’+3y=e‘-(—ﬁsinx+4cosx). -
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109. ¥ 4y=2cos7x—3sin7x.

10.10. '+ 2y = —2¢*. {sinx 4 cosx),
10.11. g+ 2y’ = 10¢*- (sinx 4 cosx),
10.12. ¢’ 42y + by= —cosx. .
10.13. ¢ 4 y=2cos7x{ Isin7x.

10.14, gy’ — 4y’ 4 4y =¢**-sin5x.

10.15. ¢’ +4y=e"cosdx.

10.18. 3’ —4y +8y=¢". (2sinx —cosx}.
10.17. '+ 2y 4 5y = —sin2x.

10.18. ¢+ y=2cos5x + 3sindx.

10.18. 4 42y =3¢ {sinx 4 cosx).
10.20. ¢’ —4y'+8y=¢"- (Osinx—3casx).
10.21, ¢+ 2y + Sy = — 17sin2x.

10.22. ¢y’ 42y =¢* (sinx 4-cosx).

10.23, y” 46"+ 13y=e".cosx.

10.24. 4 +6y' + 13y="e " .cos8x.
10.25. y — 4y’ +4y=¢€*" sindx.

10.28, ¢ —4y +By=¢" (Isinx 4 Scosx).
10.27. ¥ +2¢’ + 5y = 10cosx.

10.28. " 46y + 13y=e""".cosdr.
10.29. "' 42y’ =6e" (sinx+ cosx).
10.30. 4"+ y=2cos4x 4 3sindx.

H. Kowy MacanacHHy eyur:

1.1 y~+y—-w y( )=1 y( )—_-—.
1.2 —-2y’= y(0) =Ind, & (0) =In4—2.

113, g ﬁy’+8y= _h.y{0)=l+3ln3 #(0)=101n3 .

4. g~y +2y=- "_,:y(m=o. ¥(0) =0.
8. ¢ +16y=—1 y (0)=3, ¢/ (0)=0.
118, ¢ +y=Actgx; y(—g—)z-i, y"(%)=4.

LT ¢ nly=—2 y(0)=+3, y'(0)=0.
8. ¢ +6y +8y=——r lz..y(O)=0 ¥ (0)=0.
1.9, ¢ +4 ———ctg3. y(n) =2, y’(n)=?.
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11.10. y"+y=;ls;—; ¥(0) =1, ¢(0)=0.

.. y'f+3y'=_l?:%; ¥(0) =In4; g (0) =3{1 —In2) .
1.12. ¢ +9y= si:.'lx; y(%)-'t. y’(%)z%i‘

IL13. ¢’ —3¢ +2y= YL g(0) =1+3In3, ¢ (0)=5In3

e—l’

1.4, ¢ +dy=Betg2r; y(T )=5. v (3 )=
115 ' +9y=—2ms y(0) =1, §(0) =
1.16. ¢

=0, y{0) =

AT, ¢ —6y' +8y=— ‘_2,; g(0) =1+2In2, ¥ (0) =6In2,

1.8, ¢ —y = 2+ — y(0) =In27. ¢’ (0) =In9—1 .

1.19. y'+4g=m‘ y(i)ag yf(i)m,,
120,y =9y +18y=—202 y(0) =0, y'(0) =0
1.21. ¢ +4y=4ciglx; y(;)_=3. v(3)=
122 ¢t ay=—1— y(0) =2 y(0)=0.

! o
.28, ¢ +ay=—_"—; y(%)=|, y"(%)=—2—‘
1124, ' —3y 4+ 2y= et 9(0) =148In2, ¢ (0) =14In2.

11.25. y—m. ¢(0) =In27, ¢ (0)=1—In9.

11.26, ¢’ — 6y +By=—2 :’2:,,. 9(0) =0, y'(0) =0.
127, ¢ +y=2ctgs; y(3 )=| y’( )—

—ir
1128 ' — 3y = _’: — y(0) =4 1n4; 4'(0) =3(3In4—1)

11,29, i + 16y = “m ( ) 3, y’( )=2n
11.30. ' —3y' 4+ 2y= !+e_‘; y(0)=1+21n2, ¢ (0})=3In2,

L]
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7+ §. AudPepenunan TenrIamMansap CHCTEMBAADHNN cuNl

8.7.1. YwoGy )
] n=Fi{xYnls - ¥a).

Yo=Folx, 91 42 .5 Ba),
y;=ju(x' s yn)

anddeperUunan TEHLAAMANAD CHCTEMACH KOPMAA CucTeMa ReAnaaan, Gy
epaa Y1, ¢ ..., Y —— IPKAH FIrapyBUH X HHHI HOMABAYM DYHKUHANAPH.
By CHCTeMann KaHOATAAHTHPYBUH g1 =@ (X), ta=q2(X}, ..., Yn="Pn{x)
OYHKLHANAD CHCTEMACH 6y CUCTEMaNUNZ evuMt JefHNain.
Bepuaran an(pdepeniinan TeHrnaMmanap chcremacH yuyn Koww
MacanacH WYyHIAH evAMHH Tonkwiaam wbopartkd, 8y eunm x=uxp la
Gepuarat y)l, ., =#o Y2l yu g =821 Ynl rmgp™= Y0 GownaKFHY wWapT-

NA[HH KaHOATAGHTHPCHE.. i
Hopman cucreManunr ysuysudl esusu neb n 1a Ci, Cs, ..., Ca nXTHEPRA
yarapmacanpra Gorawk 6yaraw

y|=¢|(x, Cll C!‘ e Cn)v
32={P2{x. Cl‘ CQ‘ ey C'}.
o= q),,{x. C|, C"\. U C")

PYHKUHANIP CHcTEMacHra afiThaanu. By evnm Gepuarad TedrnamaHH
MXTHEPHA ¥3rapMacNapHHHT Xap KaMaa¥ myMKHH 6¥arau KHAMaTAapH-
na aiwuATra alnanTHpaAn ea Gepuarad GOWAHFHY  WAPTASPHM
KAROATAAHTHPAAHIAH KHAKG Tanaancd, Kowu MacanacHHHHr eyHMH
6ynaau.

YMymnit euumpan HxTHEPHA FarapmacnapHuwr MyMKkHH Ofaraw
GawIn Kufimataapuna XocHn Ofnraluran ewHMAap xycycuit evumaap
AeHHAATH.

8.7.2. HopMan CHCTEMAHH eMHWHHHE Y(yANapHaaH GHPH HOMAab/yM
GyHKUARIapHH  AYKOTHIW ycyan G¥anl, v n Tta  Axpdeperuman
TEHFA3MATap CHCTEMACHHK OHP HOMaWAIYM QYHKUMAAH GnrTa n- Tap-
THO6AH anpdepeHunan TEHTTAMAra HeATHPaAM.

I-mucon ¥nby

¥=y+az

Z=y—z

AHPPepeHUHAN TZHIIAMANAD CHCTEMACHHH ¥l,_o=2, z|,.,=0 Gow-
A3HFHY LIAPTAApPAa UHHT.

Eunw. Howanrym Pynkuna z wn AFKOTHW  yuyd GHPHHGH
teHraamanu x Gyinva AndpdepeHunannaimua:

y'f=yf+2!.

128



Gy epaa 2’ JPHHrE YHMHF HKKHHYH TEHrAAMafaW aHHKAANTAH
HPONaCHNH KYAMHI:

YV'=y+y—2z

3uAN z FpuMra yHHHCG GHPHHWH TEHTAAMANSH OAHHCAH HOAACHHK
Kiyfcax,

ytr__zy-o

TeHrname Xocua Gynain. By venrnamanunr &* —2=0 xapaxrepucrux
TEHFABMACH Ry q= o+ HALAHINAPTa 3ra.
Demak, ymymusi eunm wydunarava amnaau:

y-cle\f!l_*_cf— U’il

Z YWH YMYMHA eMHMHH CHCTEMAHHHT OHPHHYH TEHrNamacHiaH
TOMAMHI:

2=y —y=C (2 =1V =Cy( Y2 +1)e V2,

Hxruépuft §arapMacnapHd TONHIW yyyH OoWAaHFHY WWAPTAAPOaH
oRnaanaMnl:

Ci+Cr=12,
C{2—1)=Cy(y2 +1)=0.

By epaan:

- V242

2— %
3 .

C,=

LHlynna®t «nAKG, GHI HANAETIEH XYCYCHRA eviM KyRinaarnua 6§aanm:

v= (B )e (1= e
zz_?ef!x__\’;e- \r'.':_

8.7.3. Arap anddepenuran TeHrAAMAaNap HOPMAN CHCTEMACHHHHT
YHT TOMOMAAPH HOMABAYM fh. 42, ..., §a OYHKUHANAPra HucBatan
HIHKAN dynkunanap 6¥ica, y Xaraa TENFAaGManap cHCTEMAcH «uIuKAl
UCTEMa DeAWAANH. /1 TA HOMABAYM g, 2, ..., §n PYHKLHANAP KATHAWFAN
wapduunentraps ¥arapmac 6%araH, a Ta HHIMKAH GHP IKHHCAH
'CHrAaManap CHCTEeMacH KyfAumtars K¥pHHHWIra 3ra:
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yi=a+auht . +ade
Yr=ani + 8+ .. + 02l
Y= 0+ Butfst ... Cpdlle
By cHCTeMaHHNT eMHME
gr=ae", yr=aze', .., ya=a. e

KYDHHHIWAA MINBHBAH. Y1, Y2, .... Ys NAPHH Gepuaran tHpdeperunan
TEHrAaManap cHCTeMacHra KNG, @), az, ..., @a 13pra HHCHaTaH YHINKIH
afreGpauK TEHTAAMAI3p CHCTEMACHHE XOCHA KHAAMH3:

(a,—#&) a,+a,,+..+a,2.=0,
ana, + (ap—R)ay+... +dyz,=0,
T2 +a'ﬂg+ A + (aan—k)an=0'

k KYRHAATH - 0aPaXanH TEHrAaManaH TONHAAAH

a,—k &2 Qya
ay anp—k Ggn -0
a. O e Baa—R

By tewrnama Gepuwara Audrpepenunan TEHrAaMaNap CHCTEMACHHHHI
XapAKTEPHCTHH TEHTNAMacH GeAHAa]M. & HHHT TYPAW KifimaThapura a,,
@2, .., @a NAPHHHI MABAYM TYMNAMH MOC Kenagu. XapaKTepHCTHK
TeHIAAMAHHHT HAH3INAPH TYpaH4Ya G¥acun: &, ks, ..., K.

Y xonaa k) wanuara GHPOPTA &1, @21, @31, ..., Rt TINAAM MOC HETHO,
YHra GHDHHYH €4YHM TYFpH Kenalu:

LE hx hr
Hi=ane , Yu=aye .., Yg=T,°f .

Llynra §xwaw kz #AGH3TA G21, €22 ... Gas TFMAAM MOC KENAOH, YHTA
¥3 HapBaTHAA MKKMHUYH eYHM TYFPH Kenaam:

. prery yﬂ=“n£l'. '

i,x
Hu=a €, Yun=cdue
Ra HAOHITA @n), Tazy.., Tas THNAAM MOC KENAAH B3 YHIS - €UHM TTEPH
KeAalu:

yls=clne.“' yh=anﬂ*~l bemea y.,=a..e."

PYHAGMEHTAN SUHMAAP CHCTEMACHHH XOCH KHAIMK. YMYMHA evnm
KyfAnmaarn KYpuHHILAA @3HAaAH:
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yi=Ciyu~+ Cetnz+ ... + Cattin,
y2=Ciya1+ Cayze+ ... + Calon,

é;'n,:‘-c‘lyn;—+“02yn2‘+-n+cnynn-
2-MH ¢ oa. Ywoy

{y'=7y+32.
2 =0y+4z

TEHFaMAaJ1ap CHCTEMACHHHHT YMYMHA €UHMHHH TOIHHT.
Eunw. Eunmun y=ae®, z=pe* kjpuruiuga n3iaiiMus.

Xa PAKTEPHCTHK TEHTAAMAHH Ty3aMu3i:

7T—Fk
6

4ik l:g &xn k2— [ 1k+ 10=0.

Yuaur unpusaapu: £1=1, k2=10 — XakuKHH Ba Xap XHJA COHJIap.
a) kBi=1 pa « Ba B JNapHH TONHW YYyH TY3HJaAHTaH CHCTEMA
Kyitnaarnya 6yaann:

{(7—l)a+3ﬂ=0, S {6a+3|3=0,

. 6a+ (4—1)=0 6o+ 3 =0.
Yuuur Ourra ou=1, pi=—2 euﬁMHHH odaiiik. k=1, ai=l1,
fi=—2 ra Moc XycycHH eUnM Kyhuaarn KypuuHwiaa Gjrana:

X

y|=e‘, 2= —2¢&*.

6) ka=10 aa « Ba B nap XylAuaarn cucremanau TONHJIAIH:

{(7—!0) a4+ 3p=0, Exa {—3a+36=0,
1 6a+ @~10)p=0 fo — 68 =0,

By ternamanunr az=1, f2=1 euumunn anadanx. ko= 10, ao=1,
PBez=1 ra moc xycycuii eunm

yar=e'" zy=e!™

KYpHHALIna 6Ynaau.

. Wynaadh xuau6, 6y Xxonfa ¢yHAamMenTan cuCTeMa KyHHaaruya
6yaaau:

r=e", yr=e'",
2= —2¢", zo=pe'"%
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YMymuil eunm:

y=Cur + Coy2, &xu y=Cie*+ Cze'™,

z2=0C21+ Caz2 = —2C|e‘+Czew'.
3- M ucon Yuwby
y=—Ty+z2
2=—2y—52

CHCTEMAHHHT YMYMHii €UHMHHH TOMHHT,
E un w. Euumud Kyfingarn KYpHHHLIRA H3NAAMMI:

y=aeil- Z=ﬂ8h‘
xapaKTepHCTHI( TEHrMaMAaHH Ty3laMH3a:
—T—k
—2 —5—&

YHHHUT HAZHINGPH: R 2= —6 4 i — KOMMIEKS COHNAP. k= —6 4§ yuyH
@ Bl B Aap KyWuRrary cHCTEeMadaW TOMHAAAM:

=0 ékn K+ 12k +37=0.

(—7+6—i) a+B=0. - [(—l—i)a+ﬂ=0‘
—2a4(—54+6—i)p=0 —2a+ (1 —=i)p=0.

Cuctema = (144} @ Tenrnamara keatupunaan. By epaan ai= | aecak,
Bi=14i ki=—64i a=I, f=11i connapra MOC XycycHit edum:
Y=g T g S i =65 ooy L ising) = e~ Ycosx 4 ie ~¥sing ;
= (140e 8= (| 4 i) e~ (cosx 4 isinx) =e ~*(cosx —sinx+
+i{cosx+sinx) ) —e "% (cosx — sinx) +ie "% (cosx 4 sinx) .

IOKopHAa TOMHAFAH XYCYCHA €4HMAZ YHHHT XAKHKHii B2 MaeXyM
KHCMAZPHAX aN0XHAZ-AA0XHAa OIHG, HKKHTZ eUHMHH XOCHA KHRaMH3,
yhap Gepuaran arddepeHuHan TeHTNAMaNap CHCTEMACHHHHT ¢yuaa-
MEHTaN euynMAaPH CHCTEMACHHH XOCHN KMAAAHM:

yi=e"%.cosx, yo=e"%.sinx,
Zy=e~% (cosx —sinx), zz=e"% (cosx -+ sinx).

¥ xoana 6epHAraH CHCTEMAHHHT yM ¥
Py YMyMHA edMmH Kyfindarn Kypusnwaa

y=Cih+ Cogs, éxu y=e~*(Cicosx+ Cssinx),
=02+ Cozy 2=¢e"(Ci(cosx—sinx) + Cr(cosx + sinx) ).
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XapakTepHcTHK TEMTNAMAHHHT WKKHHYKH. k== —6—i HAZHIHAIH
QofinanNaHCcaK, AHA WY eYHMAAPHH XOCHS KHAAMHI.
4-MHCON YOy .

[y’=5y_zv
Z=y+3z
TEHLaMaNAP CHCTEMACHHHHT YMYMHA €UHMMHH TONHHT.
E vy w. CHcTeMAHHHT XapaKTepHCTHK TEHrAaMacK
IS—k ~1
I 3—k

KAPPANH HAAH3INApra sra: ki =kx=4.
k=4 HKKH KappaaH HAAHIra MOC XyCYCHR eYHM KyHHgaru
HypHHHWIa 3ra 6¥arann:

=0 ékH K*—Bk416=0

y=e""(aix+az),

z=e"(Pix+P2).

a Ba f MapHH TONHW YYYH y, 2, ¥, 27 NapHH Oepnirau cHcTemara
KYAMH3:

ar+4{cix+az) =5 (aix+az) — (fix+4 B2},
Bi+4(Bix+ B2y = (@ixr+a2) +3(Brx+P2).

X HHHT o1aWAarH KoxduUMeHTAaPHH BA 0300 XaanapHH Tewrnal,
KyAndarH aare0pank TeHrAaAMaJaap CHCTEMAaCHHH XOCHA KHAaMH2!

{4a.=5a,—ﬂ. ba {G|+4G2=502‘—ﬂw
48, =a,+ 3B, B+ 4B, =a,+ 3B,
By epaan:
ar=F§i, @2 —Pr=ai=p. Ian a)=C\, a2=Cz {C| Ba C; — HKTHEPHIA
yarapmachrap) 1e6, fi=Ci, fo=Cs—C) Hu TOnamMmua. flemak, cucrema-
HHHI YMYMHA eYHMH
y=e"(Cix+ Cq),

z=e"(Cix4C2~C))

K{pHHKILAE Ginaan.

7- BapcxoHa Tonuwupuru

. Kyfinglarn Oup KHHCAW CHCTEMANAPHHHI YMYMHR  @UHMHHH
HOMA'BLAYMAZPHH RYKOTHI yéyauaan doilnananmalt TonHAr:
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a) ¥=—Ty+z, =y—z+w

= —2y—-5z, B) {Z=y4z—w
6) {y’=y—32, w=2y—z
Z=3y+z ‘

K: a) y=e~ 5 (Cicosx+ Cisinx),
z2=e" % ((C| 4 C3)cosx— (C)— Cy) sinx);

6) y=¢e'(Cicosdx+4 Cys5indx),

z=¢" (Csindx — Cec0s3x);

B) y=C|€'+Cﬂu+Cae__x.
2=C&"—3ICse™"
w=C "+ Cre?* —5Cye™",

2. Tewrnamanap CHCTEMACHHHHT YMYMHR €YHMHHH HOMatwayMAaap-
HH #FHOTEW ycyad OuAaN TomHAr:

(4 =—5y+22+¢
lz=y+624e% y =5y+22—3uw,
B) 12 =4y+4 52— 4w,

N {y=3y—2z+x, w =6y +4z—4w.

Z'=3y—4z;

X: a) y=C,e"‘+Cge‘?'+*;?-€'+%e_”.

0
1 —tr__ —ts | Y
z=2Ce Ce™ "+ o'+ 15 >

6) y=2C ¥4 Ce~v— 25—

sl- 3|e

' z=C.e""+3CQe_°‘——;-x-
8) y=Cie' 4 Cre™ + Cae™,

z2==Cie" 4+ 2C3e™,

w=2Cie"+ Ce** +2Cse™"

3. Bepunraw auddepexunan Tenrnamanap cucremacs yqyn Koum
MaCaNACHNH EHHHT:

y=wtz—y.
a] 2’=w+y—z, y|1-0=l! zl:-0=w I._o=0;

wey+z4w,
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y=z4+w,
G) z’=w-|—y, y]}_O:—l, z|x_0=l , w
w=y+z,

7- mycraKua uw

. dudpdepeHnnan TeHINaManap CHCTEMACHHHHT YMyMHH €YHMUHH
TOMHHT:

2) {y'=z+tg2x—l, p {y’=y—}-z-—cosx,
2= —ytgx; 2=—2y—z+4sinx4cosx.

K a) y=Cosx+ Csing-tgx,
. 2=~ sinx+ Cxrosx+2;

6) ya-—-'Cicosx+C;,sinx—xcosx,
2= (C,—Cyeosx — (C;+ C,}sinx 4+ x (cosx 4 sinx) .

2. Kowx MmacanNacHHH eUHHT:

=0,

=—1, 2

i xem(}

2) {y’=—2y—z+sinx, |
z =4y+2z+4cosx; '

6) ¢ =4y—+2z+36x;
Z'=—2y+2+42¢; y|x=0=0’ z|x=0=| :

XK: a) y=2sinx—1, 6) y=10e>* —8e> —e" - 6x—1,
2= 92— 3sinx—2cosx ; 2= —20e* +8e¥ +3¢*+ 12x4+10.
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9-6o0d

KATOPJIAP. ¢¥PbE AJIMALRITHPHUIAAFPH
I-§. Conan xavopaap

9.1.1.CoHaH u), ug, ..., Ua, ..- KETMA-KeTAHK Oepunran 6yacHn. Yndy

si+ugt ... Funt...= X u,
Ami
KY¥PHRAWAGrY AHFMHON CorAl KaTop DeAMNalM, u,, Uz,..., Ha,... COHAAP
KOQropRuKe ¥adAapu, KATOPHHHE n- XalH U, 3Ca HATOPHHHT ymymiid
xadu el atanaan.
CoHAH KATOPHHHT RacTAabKH 7 Ta XAAHHHHT AMFHMIHCH S,
opKaau GearnaaHaAW Ba KAaTOPHUHC fi- Xycycud aurunducu AeHHNAINH:

Sﬂ=ﬁ|+u3+..,+ﬂﬂ.
Arap 1limS,=2S5— YewtH AHMHT MaBxya Oyaca, KaTop AKuHAQ-

tuyauy, S — yHHHT duFanducu aedinnaan. Arap limS,= oo 6¥aca,

—

&xkn MaBMya G¥Amaca, KaTop y3oKAaulysuu NeAHNanH.
Kyhngaru
Ro=t,p Ftuyot .t tasat ..

whona xaroprune n-K040uFu AeHHNANH.
[eoMeTPHK NPOrpecCHAHHHT XAANAPHAAH TY3IHATAH

atagtag’+.. Fug"'..= E ag"~!

-]

Katop {q| 21 O¥Ynranna yaoknawyeuw, |¢|<-| Gyirauna SAHHHAA-

wysdHaHp (GyHaa ¥y S= If-q fuFuuInra sra).

Ywby
1,1 [ s
l+g+3++5+.=Z2
A
KaTop capMonux Katop 1e6 atanaln, y y3oKJaWlyBYHAHp.
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Yauymrguzan 2apmonux  Karop (ékm  [Iwpuxne Karopr) Aaeb
aranyeuu

I | ) - .
Vgt got ot poto= 2 5y
A
Karz p< | Aa y3oKaawysuu, p>>1 Aa AKHHAAWYBYHIHP.
TOPHHHI AKHHAAINYBYH OYNHWHHAHT 3apypud wapru: Arap

Y, u, KaTop AKMHAAWCA, ¥ Xanaa limu,=0.
LE | =+

Kartop yloknawyeun OGFAHWRHAHT  (KaTOP Y30KNaWHWHHHHT)
erapau wapry: Arap limu,+0 6¥aca, ¥ u, KaTop yIonnaluann.

A== |

Mucoa. ¥wby KaTOPHHHT RHFHHAMCHHH TOMHHI:
1 [ [ [
23ttt t +-

a{a+1)(a+2)
Eynw Karopuuir yMymui XagH u, = _ntT+—ll)-(:|-_2) HH codla

Kacprap BHFHHAMCH KYpHHHWHIA nwdomanafiMna:

I A B [
et heIn —ataa T
l=A(n+1)(n+2) +Ba(n+2)+Cnin+1).
by epaa weTMa-KeT n=1, A=2, n=73 KHAmataapuu Gepub, XocHA
GYAraH YHIHKAH TEHI/IaManap CHCTEMACHHH eynb, A=l2. 8=-—-1,

Bynaax

C=% HH XOCHJ KHJAaMH3.

Wynaai xuang,

e AR i R
En W 2 I
u“'?(n n+l+n+2)
By epaan: .
by 2(' 2+T)
2 .1y,
”’2& a+T)
st _2 L)‘
a3 ? a 1 5 .
g1 2, 1y,
u=3(—5+%)
b=\ " a+1 ' nt2



Uan pa ¥HC TOMOHNAPHH MaMAaAMH3:

Se=3 (7= +342)

Uiynwnah xuau6, limS.=—. Hemak, KATOp RKHHAAWYBYH BA

A= ‘
YHMHF AHFHHOHCH S=% ra TeHr.
9.1.2. fAxunaalyeuy KaTopAAPHHHT KOCCATapH:
L

a) Arap X u, Xatop SKHHJAaWYBMM GYAHO, YHHHI AHFHHAHCH

A |

S ra tewr 6yaca, y xonaa X Au, (A—¥arapmac cod} KaTtop Nam

AKHHAAUIYBYH CYN2AH B3 YHHHT AWFHHOMCH A.S ra Tenr GJnaas;

6) arap X u, Ba X v, KATOPAAP AKHHAALWYBYH GYAHG, ANFHHAY -

L Al

Japn Moc papHiuna § xamaa & ra tear 6faca, y xanaa X (uad-va)
nw)
KaTop XaM AKHHAAWYBYH 6Fan0, AHFHHANCH (S-£6) ra Tenr 6¥nagn;

B) arap Katop AMHHAaWYeuH OFaca, y Noaaa YHAA MHCTaAraH
YeKNH coHAArW XaanapHe Tawnal wOoprlU @KH YNra YewnmH COHIArK
XaZAapHH KYLIHIW HAaTHHRACHAD XOCHA G¥/raH KaTop XaM AKHHAAWYBYH
6¢naam.

- Qapcxona ronwupury

KaTopAapHHHF SKHHAAIWYBYH 3KAHHHH RCOOT WHAHHT Ba YJAaPHHHT
AHFHHAHCHHH TOMHNT.

1. i (2n-l]{2n+|j W 3=%_
2 Egmman K S=l
3 i 3";;2" ' XK S==2.
=t 2
v ,%.E:J%mz © K Smq



I- mycraKur wiu

KatopnapHHur AKHHNGIWIYBYH 3KaHUHK HCGOT KHAHKT Ba ﬂumuncu
HH TOIMKHT.

hat . 1
L. ? n{a+3) K Sy
2. i_*l__ LK s=L
(3 — 1} {3~ +2) P O= -
42 5
2T 4
LA : §=1
£ Dot x )
] 1 ) _-2_3-
> (Zn—~1)(2n+5) ° He S=55-

2- § MycOaT X2EAN KATOPAGPHWMC
ANNNAAWNW BR YIOKASHININ SNOMATARPH

9.21, TakKocaaw aaomaTh. Arap MycOaT XaAAH HKKHT

T u, 8a X v, Katop Gepparan 6§au6, 6upop N vomepaaH Gownal
mam | Aml
Un €S Un TEHTCH3AMK SaXkaphaca, y Xonna:
a) I vx KATOPHHHT AKHHAAWHWHIAH I U, KATOPHHHT XaM AKHH-
n=t na|

NAWHUH KeAHG YHKaau;

6) X u, KATOPHHHI Y3OKNAWKWHAAH X 0p KATOPHHHI XaM Y30K-
Am] Am]
NAWKIH Keud unKan.
1- MHcoa Ywby

2 ! =|—+-—f+—s+ A — 2. +...
LT 2} 5_2"
KATOPHHHT AKHHAAWYBMH EXH Y30KNALIYPUH 3KAHWHH TEKLHPHHT.

E uww. u.=.—u-‘§;42i_=o,. IHAWIHTH paBliaj. 3, L KATOp Max-
. ]
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paxH q=—;<l 67Aran reoMETPHK NPOrpeccHA XamwnapH AHFHHIM-

cnaaH WOopaT Ba y AKnHAawysun. TakKochall anoMaTwra Kipa
Gepniirad HaTop XaM AKHHJIAWYBYHAHP.
2-mucon Ywby

-« Inn In2 In3 lnn
——-_—T+T+.“+T+"'

f
nm?

KATOPHHHT AKHHAALlYBYH €KH YIOKTAWYBYH FKAHWHM TEeKIUHPHHNT.

L=
Evynw. Bapia n23 yuyn u,.=-|":'1>—:?=v,.‘ > %-—— rapMoHHK
nel
KATOPHHHr Y30KJAWYBYaHIHIHAAH Ba TakKoctaw aJaomaTuaaM OGe-
PHATaH KATOPHHHI XaM y30HAalWlyB4yH GHIHLIH Kenub 4nKamH.
922, TaKKOCJAAWHHHT AHMHT artoMaTH. Arap xapia-

-

pu MycOaT mikkHTa X 4, Ba X v, KaTop Oepusiran G7au6, uexan pa

[
myc6aT lim-"=A aAuMuHT MaBmya 6f§aca, y Xoara ukKanaa Katop Gup
=t Yoy
BAKTA3 AKHHAAWAAH KM GMP BAKTAA Y30KNALIAAM.
3-Mucon Yuwby

L3
1

| | t |
Zaoi=Tratsto bt

n—1

A

KATOPHHHT AKHHAAIUYBYH KM YIOKNALWWYBYH IKAHHHH TeKWHDHHT.

E uy . BepuaraH KaTOpHH TapMoHHK X % KaTop OunaH Tak-
A=l

Kochaimua:

1
lim“<tim- 22~ _1+9.
A—en U LY L 2

;]

FapMoHHK KaTOP y3oMRalllyBwH 3KaHHOaH OepHATaN KaTOPHHHI
XaM YIOKNAWYBYH IKAHH KeNHG YHKAAM.
4-MHcoa Yuby

= | ) 1 1
E; Fri—sa T Eag Tt Py T

KATOPHHHT AKHHAIWYBYH EKH Y3IOKJAWYBUYH IKAHHHH TEKWHPHHT.

340



Ednw TakkocAaWHHAT AMMUT 2N0OMATHHH K§anawaa Maxpa-
H '? ra Tewr 0yAran reoMeTpuk nporpeccAfad gofiaanaHaMnj.

)
2"t

2" N 1
— == |im
L2 2 +| LEX ] |+—I

= lim
Pl 2

lim

LT

=0

Ba L KaTop AKHHNAWYBYH GYAraNH ydyH (q-_—.%<l} Gepuarau
aml

HATOPp Xam AKHHNAWaaM.

-

9.23. lanambep anomatu Arap myc6ar xagmm X u. Ka-

N

TOp YYyH lim =L — ¢ Mabxya G¥aca, y xoana 8y xatop d<| aa
AKHHAA WA IH, d>| 6yaranna yaownawaaw.
5-mH con Yuwby

TP e S i

A
KATOPHHHT AKHHAAWYBYE EKH YIOKNAWYBUH IKAHWHH TEKWHPHHC.

2n— 2 !
Evnw. By epna u,=—"2"— Ba u.+,=—*;$,

WYHHHT YHYH

, 2n41).2°

lim 22l — |jm G2+ D 2

n—+an He A= 2‘+|(2ﬂ—|)
|
1+

I . Mn41 l 2n 1
"?,llel-l ’:2,'1'2]__1_ = 2<l

n

Hemak, Sepuaran KaTop AKHHABWANN. -
224, Kown anomatH. Arap myclar Xaliw X u, Kartop

yYyH lim {/E; =(C mapxyn &¥nca, 6y kKatop C< | 6yaranaa AKHHAA-

A=

watH, C>>1 na yaokKnawazu.

6-MHCcoN Yuby
i)

KATOPHHHI AKHHAALWIYBUYH él(Il YaoKnauwyauH SKaHHHH TCI(].HHPHHI‘.
341



Equu u,=%(l +—;)" GFArann yuys

lim z, = tim (14 f=g> 1.

Lot A=

Demak, Gepuaran Katop y3onnaladH.

9.25. KownKHHr uuTerpan anoMatH Arap X u
Al
KAaTOPHHHT XaanapH MycGat Ba Ycmafiawraw 6yam6, x>»| aa
AHHKAANTAH, YIYAYKCHI, MycOaT Ba MAMOTOH KaMaloBuH f(x) ¢yHxuns
yayd f{l)=ui, f(2) =us...., f(R) =tia.... TEHTAAMARAD FPHHAW OFAca,
¥ xanaa

if(x)dx

X0CMaC nHTErpan AKuHAAWCEa, GePHATAH KATOP XaM AKHMAAWAAKW Ba
AKCHHYa, XOCMAC HHTErpan y3oWnawdea, KaTop XaM yionNaaWwanH.

7-mucon X f—nlt KaTOPHHHE AKHHAAWYBYH €KH Y3I0KNa-
amy (B°4 1)
WYBYH IKAHHHH TEKUIHPHAF.
Eunw. f{x)=7;23_:—”-j ne6 anafawx. By ¢$ynnunn KowHHKHE

HHTErpaja aJOMATHHHHT ﬁaplla ra.naO.napnml KOHANPAANH.
N

2xdx . dit 4% . I N
=1 —— —_——— =
.S Z4+1)2 xlT. IS =+ J.'.r::( x’+|)' )
= pm ()=t
L N’-{-l + 2 2

[lemaK, xocMac HHTETPan AKHHAAIWAALNW, WYHHNT Yuyyn Oepuarad
KATOP X8M AKHHAAWAMM.

2- Gapcxona Tonwuptru
. KyfHaarH KaTopnapHHHT AKHHAAIIYBYN &XH Y3OKN3WIYDYH IKa-
HHHH TEKWKPHHT!

a) ;j sin—= . X Axuuaawany.

6) Z th’;. X yaownawagw.

nam

M2



I
B) E'm . K: yaoksawass.

S |
r NI X AKMHAaWADH.
Am
< I
a) 'Em : J: AKHHAALIAAH.
. = n"
e) E:I at - X: yaoxnawany.
- n »
x} ’El (’2;1]‘) : M akumaamany.
» §—!

(ntNintia41) - Ko AkHHAAWaIN.

2. HeGor KHAKNT:

. B . A"
a) lim-7=0; 6) lim {an’=0'

2- MycTaKUA Ul

Kyfnaary KaTopaapHHHT AKHHAAUWYBYH EKH Y30KAaWYBYH 3KAHHHH
TeKWHPHHT.

CRgtr K oo
Ane]
2. 3 - K: axumnawann.
aml|
- !
3. ..Eu arctg®-. JK: axsuaawagy.
4. 2‘,' sin%‘ A yaoKaawaau.
5 3 1 *

A2 45 XK: ANHHAAWAAH.

M3



3-§. Yarapysun ullopanw Karopaap

9.3.1. XanrapHHHHT HWOpaNapH Typauda Gyaran xarvop §rzapyesu
uwopasy Karop nefinnann. KatopuuHr xap Gup MycSaT XagHAaH KefiHH
MmandHA Xad pa Xap Gwp MaH@HA Xanuaaw kednn myclat Xaa Kenca,
Gynnafi Karop uwiopasapu nasbaraanyasu xarop neAnnaan. Huwopaci
HaB0aTAIHYBYH KaTopHr Gywaail €3 MyMKHH.

S (=1 uma— gt uy— . (— 1D u 4 (0,2 0)

A=)

Jeh6unu anomartw Arap wWwopasapx wapSaTaamyBsun
KaTopAa KaTOp XaANapHHWHT a0COMOT KHAMATAAPH HaMAIOBUH, HBHH

(7T 77 e 5 e N TP e
6{aub, YHHHT yMYMHA XaaH 4, HOAra HHTHAcA: limu,=0, y xanaa

Gy KaTop AKHHAAWYeuH O6¥1agH Ba YHWHI ﬁuraum;cu S yw6y
0« S<C 4 WAPTHH KAHOATAAHTHPALH.
HwopacH napbaTAaHYBUH KATOP KQAAHFH |R,| <llyyy  TEHTCHI-

Ak GpAan Saxonawanu.
l- mHCan. ¥Ywly

F] | I 1 " 1
Z (=1 +'?=l—'§+*§—.‘.+(—-l) ""—“—+___

KaTOPHHHT ANHHASIUIYBUAHAHIHHN TEKIHDHHT.
Eunw. Bepuarar katop yuyn JlehGHHU anoMaTHWHHT wapraaph
GaMapHIaANTH, ABHH

| I |
| >7>?>.., >; >
Ba
limu,= lim+~=0
= o llv—--"

llly ca6a6ar KaTop SAMHHAALWAIH.
93.2. AGconwT Ba WAaPTAW AKHNAAWYBYH
KaTopaap. Psrapyalm HINOPAIH o 4ty iy ...+ u,+ ... Kavop

Gepuaran 6yanS, yHHWr Xaanapwhuer aGcanor  Kuftmaraapuaan
TYIHATaH

lan] 4 lus| 4 sl ... 4 [dal + ...

KaTop AKHuNawyeyu G6yaca, Gepuaran katop aficomior ARUNAQULYI 41t
KaTop AeAHNAOM.

Arap Jarapysud WwopasH KaTop AKHMABWYBYH GFanG, Gy Karvop
XaL1aPHHHHT a6COMOT KNAMATAAPHAAH TYINATAH KaTOP Y3OKAZ I yBY

4



6¥aca, y Xoana Gepuaran Jarapyeysn HWoOpanW Katop - waprau
RKUNAGUIYBYL KATOP SefMAaIN.

E simm smc sm2¢ sin2e L+ sinag

=2y M=

2-mMucon
L]

KATOPHHHT AKHHAAWYAYAHIHTHHH TeNILUMPHAT.

Eunw X -l—si—"-;'l’- Katopin Hapafimud. Isinna| s | 6Faranan-
Ami n

FH yuY¥yH
"= Siﬂ-‘“ﬂ g ——=U.

-
HH XOCHA KHAaMH3, X —]5 KaTOp AKHHNAUYBYHIAND, HYHKH Y yMyM-
nm ]

NaWraR rapMouHK Karop G¥anG, p=3>>1. Tawnocnaw anomaTHra

Kypa, X Mmrop XaM SAKHHaawysyH. flemax, Gepuarau
l‘l

3 Sinaa \avop aBCONIOT AKHNAAWYBYHAND.
R

Am i

J- 6apc}ona TOnuupLru

Kyfsaary KaTOPAapHHHr WapTay €kH aGconoT AKHHAAWHLWHHAH
TeKLUWHPHHT:

=

' _E:, (=0 :_, : XK. WapTAH AKHHAALYBUN.
2. E:I "‘!}“"—33—}5%. JK: yaokaawysuh.

3 ,g {-_]}n+lln{f|l+]) .+ K: WapTAH AKHEAZWYRYH.
+ ,.‘_E'. "'”'HIIF' H: aGcanoT AKHHASUYBUM.
> E. (_-”H]%:_' M: abcontoT AKHRAAIWYBYH.
- .%. :':I")‘:' K wapTan AKKHAQUIYBYH.
7. E (‘”'H*E;“.]._s‘- H: y3oKnalIyBUH.
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3- mycTaKue uud

KaTopAapHHHT WAPTAH Ba a6COMOT AKHHAAWHLIHHY TeKWHPHHT!

cos2na
1. sy
ey A 41
2. X (=1

FEa

w13
3. X (—1) +'?-

o«

4 3 (~-1"H

o |

5, E (_|]n+l

LT )|

gattl’

n+1

1

2

PV

X:

..

XK:

abconoT AKHRAAWYBYN.

WapTAR AKHHAZ WYRYH.

I YIOKAAWYBYY.

! WAPTAH AKHHAZIWYBYH.

alcanoT AKHHAAWYBYH.

4- §. PyHxunoOHaN KATOpAAPp,
YAUPHHHT AKNHAAIININ COXACH

9.4.1. Xaanapu x HuHr GyHruKHarapagzad ubopar Gfarau

(1) () + .t () + = T waln)

HAaTOop QuHALLORAA KATOP NeRNNamu.

Arap X u,(xp) COHNK KATOP AKHHNAWCA, QYHKUHOHAA KATOP X=Xy

KYKTQOG AxumAdwyswy AeAHNAAH. X HHHT X u,(x) KaTOp AKHHAZWYB-

uy Gfnamiran Gapya KufAiMaTHapH TYNNaMH (YHKUHOHAA KATODHHHT
AKUMAGWULL COXACH NeAHNA DN,

Sa(x) =u)(x} + uz(x) + ... 4 tia (£} AHFHHAH DYHKUHOHAN KATOPHHHT
n- KucKud gurunducy fefinnagn. S{x) = limS,(x) ¢ynkuws PyHxuno

Han KaTODHMHT durinrducu ned, R, (x) =S}}?— Sa(x) afinpma 3ca Karop

Koaduru nel aranagu.
I-MHCcoA Ywby

)

L I+‘,‘—

| | 1
1+x’+ |+x‘+"'+ l+x"+'"

¢yHKU.HOll8J'I HATOPHHEN AKHHAALLUHIN COXACHHH TOMHRAC.
6



E un w. Karopuunr ymymuh xaau: u,(x) =-|_IT""‘" Arap |r]<|
+ .
6yaca, y xanga .I_i.q:u,,(.r) = "mT:IF=I' Gupok, limu,5&0 Ofrra-
HH YUYH, KATOP Y30KAaMIYBYHANP.
Arap |x| =] 6¥aca, AMa y3oKnailyeun

1 1 1
FRACRA RS

KATOPHH XOCHA KHAaMMH3.
Arap |xl > | 6§aca, y xonna SepHaran KaTOPHUHT XaaNapH ylfy

| 1 i
?+?+..‘+E'+“.

YEKCH3 KAMABYH FeoMeTPHK NpPOCpecCHA XAANaPHAAH KHYHK Gynanm,
deMak TAKKOCHall AAOMATHIA KYpa, KATOP AKMHAAWAZH.

llynna®t KknanG, Gepuarad QywKUHOHAN KATOPHHHT AKHHAAWHW
coxacH (—oo,— I} J(1.4 oo) nan nGopar SFnaan.

9.4.2, Arap akunnawypur I 4. (X) PYHKUHOHBN HaTOp yYYH Xap
Ami
kaHaaR £>»0 Gepuaranza Xam WyHaafi N(e) HOMEp TONHLUI MYMKHH
6yacakn, n =N ﬁynraunaJ:, b)MecManarn HCTANTan x yayH | Ra(x)| <Ce
TeHrCHIMMK Gamapnaca, Oepuaran ¢pyHKunonan katop [a, b] Aa rexuc
AXuHAQIUYBYy RefAHNaIH.
PyYyHKUHOHAN KATOPHHEHI TEKHC RKHHAAWYBYH

6VynHwWwHHHHT Befhepiwrpace anomarn arap X u,{x

|
dyHKUHOHAN KATOp yNYH Xadnapu MycGaT COHAH wyHA3R I c, KaTop
Ay
mapyn 6YaAnG, x €la, b) na |ua(x)| & ¢a G¥Ca, ¥ XONZa PYHKUHOHAN
Katop Oy [o, &] xecMaja TEKHC AKHHJAAWAIN.
2-Mucon Ywby
(| el
211 x‘+2+"'+( h x”"+n+m
KaTop X HWHF 6apya KHAMATAapHAAQ TeKHC AKMNAAWHWHHW wcor

KAAHHT .
E 4yn w. JIeAGHHL anoMaTHra kypa GepuaraH Wulopacw HapGaraa-

IYBYH KATOP X HHAT HCTAATAH KiufAMaTAapHAA AKHHAAWAAN, WYHHHT
yuyH Oy WaTOPHHHT KOAAMFH |Ra(x}| <<tsy (X}, ABHH [Ra(x)! <<

< < TeHrCHIMHK éplamuaa GaxonaHaiK.

el A

M7



Paswankn, mHcraaran e>>0 yvyyn wyHgadh N wHomep TaHAaW
MYMKHHKH, Gapua n>> N Ba neranrav x yyyH |Ra(x)| <Ce TeHrCHINHK
63KapraaiH.

Iyuraht kHAnG, GepHAraH KaTop TEKHC FKHHASWAAH.

3- M H ¢ 0. Beflepwrpace anomaTh épraMuaa

Cosx cos2x cosny

et ettt Katop 6apua x Aap YMYH TEKHC RKHHAA-
LHIWHHH HCOOT KHAHHE.
Euwuw.
nx t 1 I 1
lu,{x) | =] m:, fé—; Ba I+?+?+..‘+?+‘.. Katop ANHHAA-

wys4n G¥aranwn yuyw Gepuaran katop Sapua x Nap YYYM TEKHC AKHHAA-
WaAH.

9.4.3. Tekne AKHHAAWYBYH PYHKLHORAN KATOPITAPHHHT XOCCANAPH:

a) arap TCKHC AKHHAAWYBYH QYHKUMOHAA KATOPHHHT XalnapH
[a. &] kecMana yanykcua 6¥aca, YHHHT HHFHHIMCH S(x) XaM Oy kecMala
y3AyucHd 6¥nanu;

¢) arap Z u,(x) PYHHUHOHAN KATOPHKHT XalnapH [a, b] kecMaia

LE
¥31yKcH3 GYamb, katop Oy Kecmala TeKHC AKHHIawyBuW Gyaca,
Y Xxanaa
» L] L] ]

SS(.r)dx= Sul(x)dx+ Su,{x}dx+...+ Su,‘(x)dx+".=

Gy epaa S(x} — matop RHFHHAHCH;

}E §u.(x}dx.

8} X u,(x) ¢yHKUHOHEA KATOPHHHT XaanapH la. 8] xecmana

A
AHHKAARTaK Ba Gy KecMada uj{x) yanykcH3 XocHAaanapra sra GYacHh.
Arap 6y xecMana GepHJraH KaTOp AKHHAIWYBYH BA YHHHF xagnapu
XOCHAANAPHIAH TYIHATaH

T urlx) =ui(x) +utix) + ... 4 usix)

o |
KaTop TEKHC AKWHAAWYBYH 6§Aca, ¥ XONA2 (QyHKUHOHAN KATOPHHHT
HHFHHANCH S(x) XaM [a, b] xecMana Xockaara sra G6¥naau na

Sx)= E ual(x) .
nm]

4-mucon Yiby

t S = X
arctgx+ arctgzﬁ +arclg3\,3 +...+ara:tgwr;l +..
KaTopra KaTOphapHH XaaMa-Xag AupdepeHunaanalr TYFPHCHAArH
XOCCAHH TATGHK KMAHLL MYMHHHMH?

Mo



E un w. BepuaraH waTOpPHH RKMHNAWYBYH
X x X

Katop Onnan TakKocaafiMui (HCTaAran TailMH x Aa).
x x

Erapamua KaTta n Aapaa arctgaﬁ,—nv—nﬁ G§AranM yvyH Ba Tak-

KOCNALWHHHT JUMHT AA0OMATHra K?pa Geplml"all KATOp XaM AKHHJA3WA-
M. Bep“ﬂraﬂ KaTop y”y"“ﬁ XIAHHHHI XOCHAACHHH TOMAMH3I!
; 372
HUalX) =—F—rv
"‘( ] .l"+ﬂ3
KOCHJIaJIapnaH TYIHATAH KaTop I()’ﬁiulal‘ll K?pHHHLLII‘a Ira:

242 33
x’+1°+ x’is""_ x’ia’+“‘+ wn°+

By KaTOPHHHI XaanapH AKHHNAWYBYUH

KaTOPHHHI MOC XalJapHillaH KHYHK

1+2\!2+3g’§+ +n\!

3KanHHKH K¥pamua. [flemak, Bediepwrpacc amomatira Kjpa xocwaa-
NApAAH TYIHATAH XaTop (— oo, 0o) OPANAHNIAA TeKHC AKHHIAWAAM,
GunoGapuH, KaTopaaphk aAuddepenunannaw xoccacHuH  Gepuaran

KATopra Kjanaw MyMKHH.

4- dapcxona TORWUPUFL

L Karopaapunnr AKHHAGWHID COXACHHH TOMHHT:

- _ - - ,l'n
a) Ta' 6 In"x; B —

= } u‘::l ] "§| |+,l’2“

- xE2)T . F mta-br
r) Esm:’". ) 2 e } EI

K oa) —l<x<1; 6) -<x<e B) x££+ 1;r) —o<<r<<+4o0o;

—Ax<C2;8) O<x<T o0

2. ¥m6y
4
A EE G+

a)

x+2
Katop | — 1, 1] kecmana TEKHC AKHHIAIWHMWUHA KFPCATHHE.
M9



3. KaTopAapHHHI TEKMC AKHHJAWHI COXACHWH TOMMHSF:

< sinax o C0SAL

K:a) ~co<<x<<+o0;0) —o<<u<+4oo,

4- mycTaKuA i
1. PYHKUHOHA/ KATOPHHHI AKHHRAAUIHI COXICHHM TOMHHT!
! [ | i .
a) 1+ o+t ottt

1 1 1 .
241 + 2’(?+n’+ a’u’+n’+'”+ (241" t-

6)

B) xtg%+x’tg—:—+. ) .+x“1g%+. .

K:a) l<<x<+ o0;
6) —w x4 00
B) —2«<x<2.

2. Ywby
P A .
KaTOPHWHE ( —2, 2) OPasHKAd TEKHC AKHHIAWHILIHHH TeKILHPHHT.

3. Ywby

1 ! 1 |
cOsx 4 Ecos2x+?—c033x+?cm4x+ wt Fcosnx+

KaTopHH '[%. %] KECMala XaaMa-Xal HNTErpaadall MyMKHKMH?
A MyMmKkHH, YyHRH OepwAraw Katop (—oo, oo} Aa TeKHC
AKHHNA WYBYHANP.

§-§ Dapamaasw xaropaap
9.5.1. Y6y

ot a(x—xo) +ay(x—x) 4.+ 8, (x— X)) "+ .= T Gu(x—1xg)"

|
KYPHENWAATH PyHKUNOHAA KaTop dapaxasu Katop Aefnnazn. By epaa
Gy G, Gy -, 0, ..—F3raPMac COMNAP ABPAMANH KATOPHHHT Koshdu-
HuenTaapu NeAnaani.
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XycycHi Xonaa, xo=0 aa yw6y rapaxanu KaTopra sra 6ynamus:

atax+opxit . 4ax"+.. = E ax". ’

A=l

AGeavrteopemacH. a) Arap I ax" aapamanu Katop On-
w0
popra r=ux;30 MyKTaAa AKHHAAWICE, Y XQM0a ¥ X HHHT |x] < |xi
TEHTCHANHKHH HKAHOATHAHTHPYBYH Xap Kaugad wufiMmathaa aGcomoT
AKHHAAWIBAH;

6) arap I ax" napaxann Hatop GHpopra x=ux, KHAMaATIA y3OK-
L1
nawca, y Xoaza y & HeHr x| > x| WapTtHH KaHOaTIaHTHPYBYH
HCTAAraH KHAMaTAapHaa y3okKiallanM.

T ax" Dapamand KaTop yYyH Wwynaak (—R, R) opaaux Maexya-
Al
HH, ¥ MA3KYp opajHK HuHaa abconioT AKHHAIWHG, yHAaH TallKapHaa
3ca YyIoKAaWanan; Oy OPaNHK KATOPHUNZ RAUKAGMLULW OpaAuFuy
ReRHnanH. R coHH Axumsauuw paduycu nefiunann, y XycycHh xoanapaa
0 EKHao T3 TeHT SYNHILK XaM MyMKHH. SIKHHAAWHI OPASHFHHHHT YeTNH
HYKTanapH x==+4R A3 DNapaMaIH KaTOPHHHI AKHHAGWHWH EXH
Y3OKIAUHIIH Macanack ai0XHaa Xad KHAWHAAH.
9.5.2, Arap waTopHnir 6apya ao, @\, Gz, ....Gn, ... KCIPPHUHEHTAAPH

#Honra teHr 6famaca, ¥ ax" ’ Napamany KaTOPHHHT AKHHAAIWHL

Al

paauycH ywly dopMyaa opKalH aHHKNaHaAW:

R=lim|—"—| &u R= lim—"

Lt ﬂ.+| Ao iy Ianl

Arap warop ¢anat KydT EXH TOK NapaKanrapHH ¥3 HYHra anca éuH
JapaxanapH kKappaaH 6¥nca, Ba X.K., ¥ X013 ANHHAAWHW OPaAHFH
6epocuta Hansambep éxu Koww anomatnapuwaad ¢ofitanawnd Ttonu-
Aaan.

X a,x* KaTop y4yH AKHR/IaLIHL PARHYCH KyAHAArHYA TONHASIN:

W=l
* . a, - » . 1
R= lim - l éKkn R= im— .
- a4 Fa— Vla"l

I-MHcon KyiHoarn KaTOPHHHT AKHHAAWHWHHH TEKWHPHHI:

| +x+ %x’-i——;x’-f- e

3s1



Evwnn. by epaa a,=%. a,+,=ﬁ. KaTopHHHr AKHHAaWwHW pa-
AMYCHHH TOMAMH3:

R=tim |52 | = 2 (1 +) 0

Ilemax, GepuaraH aapamanu Katop (—1, 1) opaamkaa aGconor
AKHRAAWaAH, {—o; —1) (1, + o} Aa aca ysonnawanu. bepHaran
KaTopHrHr Oy OpafHKHHHI YeKKa MHYKTaNapHAa AKHRNAWYBYH EKH
YIOKJAWYBYH IKAHIHIHHH aHHKAafMH3. x=| OG¥nravaa Oepnaran

HaTop X lﬂ KYPHHHWAAFH FAPMONHK Y3OKAaWYBYH Katop O¥nanw.

x=—1 na sca X (—I]“*'% KATOPHH XOCHA KMAamu3, Oy KaTop

FEHHAALMAAN, YYHKH ¥ JIeAGHHL 3anomaTH WAapTAapHHH KAHOATAAHTH-
paim.

Wynpad wuaAu6, GepuaradH Aapamanu KaTOPHHHT AKHHAALWINII
coxach [—1, 1).

2- mHcoa. Ywby

R NS e

KATOPHHHF AKHHABWHWHHH TEKWNPHHT.
Evynuw. a,= L, LIYHHHT Y4YH RKHHAZWHIL PaINYCHHN

R\ fim s = im0 = ¥

¢opwaanau tonamu3. Jemax, GepuaraH KATOPHHNI AKHHIAWHLL OP3JHFH
{— \/lO \{IO) 671324, KaTOPHHHT AKHHAA WHIWHHH OPaAHKHHHT YeKKa

HYKTanapHAa TeXIWHpaMH3. Arap r= \/10 G6¥aca, xatop t 4141 +...

KYpHHMILTa 3ra 63an6, Oy kaTop yIokaawmamM. Arap r= — :/ﬁ 6¥nca,

Katop ) — |41 —... kipeuwwaa 6746, y xam y3oKaairanm. R
lyngai KwIHG, GepHATaH KATODHMHF AKMawmm caxace  (— /10,

f

V10).

3-mncon. KyAnaarn

1+%+ f++%+

KATOPHHRI AKHHAIWHL COXACHHH TOMHMI.
352



| i
Evnw. =0 S =T

KaTOPHHHT AKHHIAWHW PAAHYCHHR TOMAMH3I:

-1 TS BT T ) TR
p lovell Rl ba e XL IS
Hemak, Gepuaran katop OyTyH com FKHla AKNHAAWANK.
9.5.3. Arap ymyMmuii K¥pHaRwzard

apta(x—x) Fax—x}F .. Faix—x)"+..= T a,(x—xp"

L]

KaTop Gepuarad 6§aca, YHHNI AKMHASWHIW PadHYCH R GAAMHTH

dopuynanap OuraH  aHHKNAHABEPALN, RKHHASWHIL OPaNHFH 3

MapHa3K x==x¢ HyKTana 6¥aran (xo—R, xo4 R) opanuk Gynanw.
4-MHCc oA Ywly

=2, (=2  (x—2)° e s -
l_2v'§+ e ) +..+(=1) “_““Nm*"‘

KaTOPHHHE AKMHAAWHW COXACHHH TOMMWNT.
Evnw. KaTOpHHHI AKHHAAWNAIL DaaMycHHH TonaMKu3:

9y

I_Iil'.l'l ! ‘2"+'.\;I+_2=

R=lim | lim [

nree | Oy

. n42 . I -
=2lim n+|=2llm I+—-—R+I 2.

A== A

Dlemak, karop (0; 4) opaanxaa aGcanoT AKKHNAILAAK-

|
x=012a X
Ll vatl

YHHHT XaAAapH YIOKAAWYBMH FapMOHHK KaTOPHHHT XaLNapHiaH KaTra
] |
(4=~mrr == )

x=41a 3 (—I1)—2

L L] V“ﬂ_"'l

ANOMATHTE K§pa AKHRAALIADRN.
Ulynoa® Kuaub, Sepunram KaTOPHMAT RKNHAAWRW coxach (0.4].

23665 353

KATOPHH XOCHJ KHAAMH3, ¥ Y30HAaLaAH, YYHNH

KATOPHH XOCHA KHAamH3, Yy Jleiifnnu

?

vz



9.54. [lapasaiu KatopJapHHHI XOCCANaPH:

a) AKHHAAWHIN OPANHFMHHHT WYWAa €TyBuw Xap Kaugah [a,
5] KecMana mapamaiH KaTop TEKHC RXHHAAWAIH. Yuuur Hnennanca
AKHHIA WKL OPaHFHAA YINYHCHI PYHKUHA Synaiw;

6) I1apamaii KaTOPNAPHH YAAPHHHT SKHHABWHI OpajHFHIA
XaamMa-Xal AHTerpaanall Ba nHpPepeHUNaNAAW MYMKHH.

5-mucon. Ywby

-1
x+§+%+...+%+m

KATOPHHHT AHFHHOHCHHH TOTLMHT.
Eunw. KaTOPpHHHT AKHHAZWHLW PAAHYCHHH TONAMHI:

a
R= 3\ flim I <
A Oy i

lewak, (—L, I} opainkda KaTop RKMMAAWany, WYHHHT YYYH YHH
AKHHIAWHW  OpanHFHia XaAMa-Xaad dnddepenusanrall MyMEWH.
Bepuaran KatopHHHT AMFHHAMCHHH S(x) opKaam Gelruiacak,

S =144 42

XOCHA KHAHNCAH KATOP — FeOMETPHK OPOrPeccHA XalNapH AHEWH-

AWcH 83 y (—I. 1) opanHKAa AMMHAAWAAM, YHHHCG HHFHHAHCH:
[

S =—.

(x) -

XocnaanapaaH TyIUATaH KATOPHH HHTeTpaAnal, Gepwiran Katop-
KHHF HHFHHIHWCHHH TONAMHM3I:

N T T
= Vi = =t

S(Il=§ ds =%In|

I4x
1-2 —x

i l (lxl <1).

, 3. dapcxona Tonuupury

I. Kyfinaarn #apakann KaTopazpHMNI AKHHAZWHI COXACHMM
TONHNY:

) 3 l_‘t_'_"_'; 6 ¥ ls==N*
R (2"—-“ ) ugl 2‘ .
B I (a0 n ¥ G-y
Aml o 2n—1 °
a) in!x--l; &) E: " ;
a1 ami n+1)*
x) ¥ XM ) 3 a0

=) (40—=3)F 20

a54



HKia) —o<x<t4o; 6) l<<x<3i8) x=0; 1) l<r< 2
) . . L. -
a) x=0; e) —e<<x<e; M) ﬁs;xg 7 3) —l<<x<<l.

2. Katop AHFHHIHCHHK TONMHT,

- - I"
l)x% 6 =~ S .
a’ n?l (a + }x ] a§l " nl a§| 2a—1

H: a} —(:—lT’*,.lec:I; 6) —In{l—x), (—=1sgx<C]);
e} arclgx, |x| <1

5- mycraua uw

1. lapamain KaTOPHHHI AKHHAALIHW COXaCHHH TONHMI,

3 E (=R g 3 _teod?
a3

A | A=l 'l‘l+]}||’l[ﬂ+1)
= A"

8) I = n X =
nmt A Ay A

K:ay 2«<xg 8; 6) 2<x<t4; B) —e<x<Ce
f) —oo <l m,

2. Katop AHEHHIHCHHH TOIHMT:

a) S (=1)"'@r—1"2 6) S n(atlian.

LET L

-2 2
¥ A= .6 -

ot ixl <1,
6- §. ®yuxunnasapnn TeAaop sa Maxaopen
Karopaapura Eiww
9.6.1. Arap y=/(x} bPyHKUHA x=xo HYKTa aTpoduaa {n+41)- Tap-

TH6AHra¥a xocunanapra 3ra Ofaca, y xonda kyfhuaare Tednrop
dopMynacH YpHHIHIHP.

10 =fx) + L0 r g+ L (gt

{
+’"—"”(x Xo) "+ R, (x),
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PP g+ 0tx —1g) ) il _
6y epaa R, (x) = eI (x—x) " (DB 1). Ry ()

Tedaop dopmyaacuunnr Jlarpaww wakanaarn (3- 606, 16-§) Koadux
¥adu defHnalH.

LR PR

+ ’/f
Paxy=f(xo) + Do s

(x xg)"

Kynxan y=f(x) YHKUHRHWHT n-dapaxa.m Tedsop «xgnxadu
AeAHNALH.

x=0 paa TeRnop opuynacuuuur xycycufi Xoau — Makaopen
dopMynacH XxocHa G¥aanm:

fo=f )+ Ty EO ey 17O 0y Ry,
!(!-I-l](ox)
[CEAT]

9.6.2. Arap y=f(x) GYHHUHA x; HYKTA aTpodhHAa HCTANraH MapTa
aupdepenuHannaHybun S¥naca sa Oy HywTaHHHr Gupopra atpoduaa

Gy epaa R,= " (0<B<1).

llmR.(I) =
6ynca, Teiinop Ba Maxknoped $opMmyaasapuian ywoy
(%) )
[ =10 + S x4 E g

Ba
Fa) =0 + T 4 IO ey |

YeKCH3 KaTopaap xocun O¥aaan. Byaapwuunr Gupununcw Tedaop
Karopu, WKKuHaHch Makaopen saropu nefinadn. By katopaap x HuHr
R ,{x) a=0 6§naauran KHAMaTAapHaa f{x) Ta AKHHABWIATH.

A= an

I-mucon y=x"—3x4 2¢x+2 dyukunaun (x— 1) Hxknxan aapa-
wanapH G6yinva eAMHr.

Eunw. xo=1 ydyyn Teiitop o¢opmyrdcunan Qoiaananamus.
DYHKUHAHHHT XOCHANANAPHHH B3 YAAPHHHT xo=| HyKTanars KMAMaTA2-
PHHH TONAMH3I:

y(l)=2,

(1) =(4"—6x+2) |10 =0;
¥ (1) = (1266} | 1= 1 =6;
G =245 01 =24;
yV=24;

=0 Ba x. k.



Heman,

== 424 224 5 = 1) F =1 2 (s— 1)

eKH
g=x'=3 4 24 2=243(x— 1)2+ 4 (x— 1)+ (x—1)*

2.-Mucon y=% PYHKUHA YYyH xo=1 HyKTaga n- gapamans

TeHnop KYOXAaAHHH E3IHHT.
E 4 n . PyskUHAHKKRT XOCHNAAAPHHN BA YAAPHHHT Xe=1| HyKTaaa-
TH KAAMATAGPHHH TONAMHI:

y(ly=1,;
yy=—% | =~-u
zmm}

1.2 1.2
9’ {”-__"T t—l=__|_-2!
L l‘2'3
iy =—=F =2

1234 . . .
yIV(l}_ Il-l !.»»-‘y‘ ](l'-(-_l} ,r‘n‘fl "_.=(-—I)ﬂ !

HeMan, Tei'ulop KynxagH Kyhuharn wyprHumna 6ynans:

P (x) = e s (L IR PR D R

+“””(l;ﬂ—u—n+
+ == (=) k=D (=D =17,
Bepuaran GyHKUHR y4yH KONAHK Xan

R(x)=(—=1}"* !

ey FT DT 0<O<

KYPHHHWAS Gyrany.
J-mucon y=2" Gyuxunrun Maknopen xKatopura ERuur.
E un w. XocHaanapHHHr x =0 HyKTafark XHAMaTAIPHHH TONaMH3:

¥ (0} =1; ¢(0) =2"(n2|,m0=1In2; g (0) =2"1n"2|;m0o=1In"2;
¥ (0) =2In"2l o =In"2....,
§"(0) =2"In"2| 1mo=1In"2.
Mawnopen KaTopHHM Ty3aMu3:
n
13'2 ¢+
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TonHATaH KATOPHHHT AKHHAAtMHI PAAHYCHHH aHHKAAAMKA:

R-lim' - I-
A= Byt

i 2EDL 102 A
[ Y |l'|"2|n2 n! _n-w In2

[esax, xkatop cowlap YXHHWHr Oapua HyNranapHas abGconor
AKHMNA UIAAH.
R (x) KoadWK xaa:

LE N
R,(x) =—::—+%! RN P P s

0<<In2<1 Gfarann yuyH TafWn x YYYH YWOY TEHICHIIMK
¥pHHAHARD:

fl’l“"’l
@+

x

IR0 = | = | <

Bupon uctatran x yyyw |im —:RT=0 (5.2-§, 3-Mucan), wyHHur
yuvH limR, {x) =0 (uctaaran x na). By — TonuAran Katop AuFHHAHCH,

MCTa/raH x NapAa XaKHKATaH XaM 2' ra TeHrAHTHHH GHAARPANN.

6- dapcxona Tonwypury

1. ,f(x]=x5—4x+2x3+21+1 K¥nxaaHH {x41) HKKHXAAHHHF
JapamanapH G‘S«ana &AHNr.

2. flxy=x"'—50" 4 x*—3x+4 kynxanuu (x—4) HKKMX3INMHT A3-
pawanapn GYiAnva €funr.
s 3. f{x} =Inx pyukuuann xo=1 HyKTa arpoduaa Tedrop xatopura
EAHHr.

4. [(x)= \/x’ $yHRUNAHW xo =] WyxTa aTpodmaa TeRnop Katopura
€funr.

8. f(x) '7:-_1' GyHKUHAHY MaKkaopeH KaTopira EAwnr.

6- mycraKus uw
Lof(x)=x"—32+1 DywkuwaHK (x— 1} HHKHXa2MHHG Aapaa-
napu GYfinva ERMNr.
2. f(x}'_—_—l- $YHKUHAHN xo=3 HyKTa atpoduna Tednop Katopura

EAHHr B3 AKHHAA LWL COXACHHHM TONBHT.

3. f{x) =x%" dynxunann Maxnopen KaTopHra &AHHr 83 AKHHAA-
WHW COXACHHK TONMUMI.
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7-§. Bavan PyHKuNSAAPHHHT
Tefinop sa Maxaopen xavopaapm

9.7.1. Bbavak pywkunanrapurir Makiopen Katopura éfiHaMaNapHHu
KeATHPaAMK3:

"= +ﬁ+;+."+§+..., — X< 4 oo

‘ _ r,' xs u x?n-—l
siy=x——o+——.+{~=1) * 2n—1)t

I 1 .
CC5I=I—E %—'-'-('—1) _(27)!-'-'"‘ — o0 < x< + oo;

3
1n(l+x}=x—-§i+—‘;——“.+(—l]“"-%-{-..., —l=x< I,

+... —oo<x< 4 oo

(140 "=1—Tx+

—1? —)..(m— )
R = L ek o N P T3]

By epaa xap kafick Katop y4dyH coxa K¥pcatwaran GV¥aw6, yHaa
JAPaXKaAH KaTop TerHWAH (yHKUKAra RAKHHAAWAAH. OXHprd Kartop
OuROMUAA KATOP ACAWNATH.

9.7.2. Ymymnii xanna ¢yHKUHAJMAPHH NapaxKafdn Katopra &inmi
Gepocuta Tedaop Ba Maxnroped Katopaapuaan GofnanaHura
acocnadran. Bupok, amanma k¥nruna QYyHKUHAAGPHHHF JdapamadH
KarophapuHy oAAuHrH Ganpna HeATHpuAraH ¢QopMyaranapiad @k
reoMeTPHK DpOfpeccHA XapnapH HHFHHAKCH dopmyAacuaal doiaana-
HHG TonK MyMKMH. Babian KaTopra €dnwaa xaamMa-xan ARGPpepeHuy-
annaw €k HUTErpantawIgH XaM pofinanaHHWw MyMKHH.

I-mucoa f(x)=e " ¢yHKUHAHH X HHHT lapamanapn Gyinua
KaTopra efusr.

Euwiw. [kopuna & yuyyH KenTHpuAraH KaTop ¢opMynacHaa
x yprura —x® HH Kyhcak,

4 1 2n
e =l—xtt LT (=Dt

TonkAran KaTop HCTAAraH X JapAa AKHHAAILALH.

2-MHcon. f(x) =c0syx QYMKUNAHH x HHHr Japamanapn Gyhuuda
Katopra éilnnr.

E ww . JOKOpHAArH cOSx Y4YR KeATHPHACAH KATOPAA X HH vx Guaan
aaMaIUTHPCAK,

— x £ . &
cos \/x=l—5+—4!——m+('-l) (2

+..
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By Kartop wucTaaran x JapAa AKsnAaWyBURAnp, OHpOK cm\ﬁ
pyHKuNs x<20 Do AMHKAAHMACAHAHTHHM XHCOOra ancaK, TONMAraH
KaTop cosvx ra $pakar 0 r << + o 13 AKHHNAWALH.

J-Mmucoa. f(x) =—2-—-3—‘2-¢yuxuuﬂuu Maiciopen kaTopura éfiunr.

—_r—

Eunw. Bepuarad ¢yHKLHAHMH 3SHT COMAa paluMosan Kacpaap
HHFHHAHCHTA aMPaTaMH3:

3 - 3 = +
2—z—¢ (240U —5) 2+4s

l—x"

LI Z x" Katop —1<<x<| pa AHWHRAIIaAH.

|l—rx

Manaymun,
L 1]

t _ 1.1 _t3 (=" L watop 3ca —l<~<Z1  &HH
24 "2 Lz 2 T, o 2

2
—2<Zx<<2 na AkunAawagn. WyHuHr yuyH fANru

2= ZSa+3E-nEa § (1+ 55 )

2—x—x* LY LE) Am0 2!

Kartop Gepuarar pyHKuHATa — ] <Cx<| A3 AKHHAAWAAN.

7- dapcxona ToRUPUFY

. Bepunran dynkumanapuu x Huwr aspamanapy OffAmua KaTopra
HHI.

L. f{x) =e~%, 2. f(x) =xcosdx;

sinx
3 foy=—2— = 4 f(x)=] Tz *O0R
5 . - . L x=0 pa;
. Fxy=In{104x); 5
7. f{x) =arc sinx. 8. f(x)= ote_o

7- mgcraxus uw

- Bepuaran ¢yuxuuanapHu x ®HHr papamaaaps Gifinua KaTopra
SHHHT?

|—e " .
L - . e
3 ;:x: In(14x—12x%) f(x) b2
- X) == —12x%}: - |
5. fx)= {/3_,3 i 4. f(1)=2xcc5??_x.
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8- § Hapamaan xavopAaprunr tTarluxm

98.1. dynxtunA KuiiMmaTHHH TakprOGuA Xucobaamw,
baban xannapaa QYHXUHANHHT TaKpHOMK HuAMaTnr GepHaran
AHHKAHKAA XHcoOAaWw YyYYH YHHHr DApa)XanH KaTtopra éAnaMacHaaH

dhoHraNaHAAALH.
I-mucon e codund 0,00000 rava aHHKANK GHAAH TODHNT.
Eunw. r=| aa & unnr Karopra éAnnmacHaan pofinananamul:

e=1++g+.+ot.

£ COHHM WYHAAR AHHKAAAMH3IKH,
L, 1 [
ex2+o+5+.- 4

TaKpHOHA TeHrHKHHHT xatoadrd 0,00001 aan owmacwn. Koanuweu
G6axanafiMua:
1
Ro=m

T A ol A1
<!l![l'l-l-l + ("+|}3+W] a! I aln ’

I o f i
+arn a![a+l + e e +"‘]<

Suau
',

TeHrcH3NHKRH eunl, n2=8 un tonamni. demak,
e +m+u+w+v+w+m

Byux xuco6aal, Tanal KHAHHTAR aHHKAHKAAMH MapoGHH QNaMHI:
ex271828.

2-mMucoa. \3(130 Hu 0,001 raya aHHKAHK OHAAH XHCOBAAHT.
E wu ir. Paswanxx,

e 3 T 0
VT30 = Y55 =51\l + 57 =5(1+0.04)".
ABBan  TaWWWraw  OHHOMERAM  KatopaaH  doAdaNaHamHi
1 .
(m=?.x—0,04).
_ 361 g
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1
3( l)(s )ow ]=5['+_|'0'04_'51?:'§T°'042+

+- [’f"fow | =5+3:02-35-0,008-+--0.00032— .
By wwopaaapn wasbathanyeun KaTop JleAGHHL anoMaTHHW KAHOAT-
JAGHTHPAIH, WYHHHT Y9YH KOMAHK: | Rl << tay - Ma3xyp xanga T¥pTuH-

w Xan > -0,00032 << 0,001, zemak, v1305+0,0667—00000, AHn

VT30 25,066,

98.2. Huterpastiapun KaTopnap &épiaaMuia XHcob-
aa . Huarerpan vernaard f(x) QYHKUHARE dapamanu katopra éiu6,
NAPAMAIH KATOPAAPHH HHTCIPaANall TYFPHCHAATH TeopewaHn Kyadal,
Sf(x]u’x HHTCTPANHH AAPAMaIH KATOp KVPHHHUWAE TACBApAAI Xamia
L1}

YHHHY KHAMATHHH Oy KAaTOPHHHI AKHHAA WKL OPATHFHAATH X HHAT Xap
KAIL1OH KHHMATHAA OepHATIH OHHKAHK GHAAN X7290Aa™ MYMKHH.

G- MHC O SP"'dx HHTETPaJHH TONHIT.
o E] "
Funm e (GYHKUHAHA RapamaIn Katonre daMua.

o | 2 Py %® R +
e " =l—x i e R S
+ bl 3t Lt L
¥ O6yryH conaap VKHIA AKALAINNAAH, eMaK, YHH XaiMa-RKad
HHTEr U 1AL MYMKHH:
Se""’d:—._ '."+._+’*., + A+ —pn +
- 3T 5.2t ? - { @atlpm T
apaaann Ravopud HHTETPANIaWIa YHHIT AKHHABIGHLL OPIHIH
YArapMarallaurn cafatin, XOCHA KHAHHIAH KATOp YaMm GyTyH codaap
TRiE AKMAAG UL,
4 Mncoa. S:ainx"dx Hu 0,001 rana aHHKIHK Guaan XnCobaanr.
Evuw. siny ¢ynskuwAwwHr aapaxann Katopra ERHAMAcHRaH
dohaananamua (y epaa x HH x° GUNAH 3JAMaWTHPAMHI):

I’ . 5 I e
sing'=x'— 5+t — .+ (=1) '-——,—}, +...

Karop 6yTyn connap ykuaa aKHHAQWaau, WYKHHT YYYH YHH XagMa-
xaf uumrpanaam MYMKHH, ABHK

§SInx’dx— S(x’—-—,+ e +(—l]"" i 1)1+ )dx--
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',3 t? -\'“ a—
= (5Tt im— (=D T )‘

1 I . [
=3~ 7tz —-ti=D l|§n—|)(2n—|}!+

XOCHA KUAHHTAH WIWOP3aNapH HaBOATAAHYBYH KATOPHHHT YHHHUM
xaau 0,001 pad KHUHK, VIYHHHE yUYH

"---- A...I_.__._l_:
it e | — 2 =0,205.

yor 3
983 Ouddpopruitnan  TeHrnamadapHH TakpuGuil
enin. Arap andde) crivian TeHrIaMaHH  ATeMenTap dyHKuUWArap
EpLIMNIE AMIE WaLs oL aft GYaMaca. yHHHE eunMHEH Tefttop &ku
Vakaopeninin: Lo 0 - 210Dl KYPHHHINHIE #3010 KyaaRaup.
Do MHE 01 ¥
'

;= -X, ylx-ﬂ= .
hdeperUMa . 1 1 I0 o astIHIHE apamadH KaTopra EAHAMACH-
s dacraaben ot fi:t TOMHIL.

Eanw. Frww ot M KdTup KYPHHHWHKAA H3NaHMH3:

yix) =gyixd = "“:;-'A]‘-(x—xﬂl+yf-'li'—(x )4+
+ =5 (X —x) ...
x=0 Aa KYAHAArKra 3raMud;
Yy =y(0) 4+ ¥y Y yry 0O oy

Bopu.nran ' =y'—x Anddepenunan TEHTNAMaldaH
(Ol—l —0=1 uu TOnamH3. BepHaran teHraamann AudPeperin-
mmauuua BA NOCHAAJAPHHHT xo=0 aary KHAMATHHH XHcoGAaMKI:

v =3 y—1, ¢0)=2
y=6y-y”+3¢"y". (O =12
Y =6y” +18y-y -y 37y, y™(0) =T8 Ba Xk

TonuaraH Kafimataapid Katopra KViAub, HanawagTraH eyHMHu
[OCHA KHAAMH3:

YO =14+ St 2oy Bt =
=|+x+x +2x3+ 1 X
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8- Japcxona TonLLpuru

|. Japaxaan Katophap €paaMuha KyAHAarW imuop.napuu
0,000] raua aHuKAHK Gunan Takpubuk xucobnaur:

a) L:6)siniz*i ) V520 ;1) Inl.l.

A a) 0,3679; 6) 8,0411; 8) 0,2094; r) 0,0953.

2. Ky#uparn aunK MHTErpanfapHd Lapamanu Katophap épaamusia
0,01 raya awHKAHKAA XucobAaHr:

0,1

in{l141) dx; 8) S e’—-ldx
x * ] ¥4 ’

12

a) S—dl";m x; 6)

& by &

H: a) 0,248. 6) 0,098; 8) 0,102
3. AHHKMaC HHTerpansapHn Aapamaid HaTop KYPHHHWAAS TONHHT
Ba XOCH/) KHAHHTZH KATOPNAPHHHIN AKHHNA WHW COXaCHHN KYPCATHHT:

Kia) —oo<x<ltoo; 6) —oo<x<s}Ba Dn< +m.

4. Beprarad GOWAAHFHY WAaPTAAPHE KAHOBTAAHTHPYBUH Augrpe-
PeHUHAN TEHrNaManlap eUHMAIAPHHHAT NAPaMaAH Karopra EAHAMacH-
HHHI pacTaabru GewTa XaAHHH E3HMT:

a) ¥ =2cosx—xy’, g0)y=1;
0) y'=—2xy, y(0) =y (0) =1;
B) ¥ =2+4+x—1, g{l)=1.

8- mycranus uw

I. Napamain katopaap épaaMuaa 0,001 raua aHMKAHKIA XHCOB-
Aanr:

a) sinl°; 6) {ﬁﬁ; 8) cosl®.
A(: a) 0.841; 6) 4,125; 8) 1,000.

2. Ky@unarn anHKk uuterpannapuu 0,001 raya awHskaukaa Xucol-
NaHr:

142

4 1
a) 5 \fl+x" dx; 6) §erx.
HK: a) 0,508: 6) 2,835
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3. Dsdipepenunan Tenrnama eyHMHHHHr AaDaManN KaTopra &fna-
MaCHHHHI Aa<TAalKKH yuTa XaAHWHH TOMHHI:

a) y=x—y y(l)=1; 6) y=2y+4 y(0)=1.

9- §. dypre xaTopnapn

9.9.1. Arap y={(x) pyHkunna (a, b) OpaAHKAa Yerapasaurad (AbHH
a<<x<b na |f(x)| <M, 6y epna M — ¥3rapmac) sa Oynakaw —
MOHOTOM (ABHH (a, &) opannKun xap Gupnaa Oy (YHKUHR MOHOTOH
GyNraH YeKnH COHAATH OPANHKAAPra AMPATAUW MYMKHH) 8faca, y xanaa
6y dyukunn (a2, &) opaankaa [HpHXAe WAPTASPHHH KaHOATAAHTHPadH
NEeRHNANH.

9.9.2. Arap y=f(x) dyHkuwA yayHaurw 2n ra TeHr (—n, n)
opannkaa JupHxne WapTAapHHH KaHoaTAaHTHpca, y xatpa Oy
OPANHKHHHE f(x) yanyxcus 6Faran xap Kannah x HyHTacH1a GYHKUHAHH
Dypbe TPHIOHOMETPHK KaTopHra €AMW MYyMKHH, AbHH

Hx) =—?+ E (acosnx+ b sinax),

Gy epna aa b, — Pypre KozpPpuumenttapn G6Fanb, yrap Kyiunaru
tdopmyranrap 6¥fiHua XHcoGNaANAAM:

«l—s fix)cosnxdx {(n=0,12,.),

b=~ Sf{x]smnxdx (n=12..).

n

Arap x€(—m, n} RyKTa [{x) PYHKUHRHHHI YIHAHLI HyKTacH Gyaca,
Dypoe KaTopH AMFHHAHCH S(x) PYHKUNAHHHT 4an Ba ¥HMIr JAHMHTAAPH-
HHHT ¥PTa apHPMETHIHra TeHr:

S(x) =4ifx—0) +f(x+0)}
OpaanK oXupaapH x=mn Ba xr= —na HYNTaNapaa;
) S(n) =S(=n) =4ff (—n+0) +{(x~0)]

9.9.3. Arap f(x) — Kyt {abuu f(—x) =f(x}) 6¥nca, y Xxo1da Dypee
uaropuna paKaT KOCHHYChap KaTHalllaAW, YyHKH Gapya b,=0 G¥anuG,

,=:S fix)cosnxdx GFnaau. Arap [(x) ¢yHKkUHA TOK (AbHH
]
fl—x)=—f(x)) 6¥nca, Pypse KaTopuda PaKaT CHHYCAIP KAaTHALDAAN,

uyHkH Gapya g, =0 6}aud, b,,=% S[(x)sinxdx Ginagu.

.
Li]
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9.94. (0, n) opaauxaa Gepuaraw f(x) ¢pyuxunwn (—n, (}) opaankra
€ Ky¢T, € ToK PYHKUHA KaGH N13BOM ITTHPHAHWH MYMKHH. Hemax, yuu
Aapyp 6¥aca, (0, n) opanHKaa KOCHHYCAAp &KW CHHYCAap BFRnua THAHK
6yamaran Pypoe KaTopura édud MYMKHH.

9.9.5. Jaepu 2n 6yaran xap ltaunau aaepuit f(x} ¢PyHXuHR Ba
HeTadral g R ydyu

§ fixydx= "inf(x]dx,

6yaraun yuyn ®ypoe koapPpuunenTaapuuw Kyhunare Popmyaanap
GY¥iinda XHCOBAAW MYyMKHH:
' 2n ) In
= S!(x}cosnxdx. b,z—; S f(x)sinnxdx,
a 1]
6v epaa n=0,1, 2...
I-Mucoa Naspu 2n 6yaran ywoy

f(x) 0, arap —a<Cx<0) 6§aca,
x, arap O0sSrsgn Gfaca

GvHxunann Dypre KaTopHra efuur.
Euyn w. Bepuaran ¢ywuunA 6¥7akiH yIAYKCH3 Ba uerapastaHraH
6Varann yuyh yHn @ypbe KaropHra &AM MyMeuH {42- waxa).

1A

~Je  -2r

¥
%
|
2

12- [UE1Y]

Pypoe KOMPPHUHEHTAAPHHH TORAMHI:

u=ux du=x

G"=% Sf(x)cmn1dx=—:t8xc@nxdx= dv=casnxdx, -

1.
n o U-:Sll'lﬂx
n
=1 isinn.rl’—-i sinnxdx -—'-cosnxl' < By*—1);
aliln | ™ _-RR! P Mg[(_' ¥—=n;



n-—ky@r 6¥aransa, a,=0; n —- oM 6yaranaa

a,=—-"-, .
an”

=y, du=dx
bﬁ"}; Sf(-rlSinnxdx=T:stinnxdx= dv=sinaxds, { _

1
. o U= — . COSAX

L]
| X L i | n P, a
= (- —casnx ]0+; gcosnxdx) —-:(—?cosan+ —;sinnx IU)=

Loyt
=—(=h"*
Tonuaran xosduunentaapran Poizaianns, Pypbe KaTopHHH
TY3aMu3:
=2y F {2 - =t
fix) 4-!-‘EI( n‘zn_”’cos{zr! Nx+ = surmx)

By xavop Gepuwaran oynkussra Gapua x3£ (24— |)n Japaa
AKHHIAWAAH. x== {2n— | )a HYKTA.1ipAa KATOP HHFHHIHCH

H=x+0 +/(x—0) _O0+= _ 1
- 2 2 2

Si{f{gn—-lin}=

popMyvan Gyvruda aicobianaam (42- wanara Kapanr. ).

9.9.6. Arap f(x) dvukwns yayuaucu 2/ 6¥araw Gupop { —I,
{} opaauraa [Iupuxne MapTAapHHH KaHOATAAHTHPCA, BynkUnsuuir Gy
OpPATHEKA TeiHILAH YAIVKCHIIHK JiyKTanaprda dyukuuann Dypue
RATOPHEY CRHL MYMKHH:

=
X

fo=7514 X {acos Tt bsin 213,

]

iy epaa

{
a,=% Sf(x}cm-’-'?- dx  (n=0,1.2....),
-

!
b=t | xsinodx (n=12...).
-1

H(X) QYHKUWAHRNT Y3MAHW HYKTaJapria Ba OPa/JHK OXHPAapH
=/ ga Pypbe MaTOPH AHFHHAHCH (-—R, n) opadAWKaa &finue
anmaars KaGn aHHHAZHALH. *
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9.9.7. f(x) dynxuwann 2/ ysywauxaaru HxTHépui (g, a+2/)
opaankaa dypbe KavopHra éHranila a. Ba b. KosdpdHUMenTAAD YYYN
dbopmynanapaa nHTErpaniaul YerapaNapHHH Moc pasHiaa a ea a+
GuNaH aAMAWTHPHW 3apyp.

9.9.8. XKydr éxu ToK dyHkuuanu { —{, [} opaauraa Pypbe KaTopnra
éiinwaa Pypoe wosdpduunentaapn {—n, n) opaaukaa 6yarann kabu
copjanatiagn.

9.9.9. (0, !} na Gepuaran f{x) pynxkunann { —!, I} na KocHHyCnap Enn
chuycnap Gydnua ®Pypee Katopura éAul MYMKHH.

2-MmHcon Yuby
[(x) =l —x, arap —2s x<70 &§nca,
x, arap Os{x< 26¥aca
Pyvkunann Qypoe Katopura EAumr.

Eynw. ®yukups [upHxne WapTAapHHH  KaHO3aTAaHTHpaaH
(43- waka).

|
)
i
&

| |

I I |

| 1 1
-§ -4 -2 0| F4 4

43- wana

A Bepuaran QyHruHa MydT, WywHHr yuyWw y dakat HOCHNYChap
Oyimua Pypoe KaTopira étunaan, Gapua b.=0. a. KeapdHunenTAapHH
Tonamus ({=2}): -

u=x dummdx

i 2
a,=%§!(x}ccs%dx= chos%dx:: d”=°°°‘a¥d :
o L]

v =L gin "%
nn 2
2 2 t [ 4
__X N _111{ 2____ . nnx _ nnr 2 _4 _ - .
=, 5in-g I'J MSS'" 5 dx= 2% |o= n’n’“ 1 =1);
1]
n — wypr 6¥aranas a,=0; n — Tok Syaranna a.=—:—8,‘_.
an
i 1
2 22
8y=- §f{x)dx— §xdx_?| 0=2‘

Bepuaran ¢yukunannnr ®Pypne Katopu KyfAwmard K§pAHHWAA
G¥nanu:

- ____8__ 1 =x(2n—1)
f(y=t—3 X remrell b sl

A=)
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3-Mucon f(xr)=|—x dyukunann [0, || xecmana cunycaap 6¥- "
#H4a wartopra elnur.

Euwu ur. Bepuaran dyukunanr [—1, ) opasukaa Tox dyHkumns
cHpaTHAZ NaBOM ITTHPAMHI, ALHH ’
f(;)={-|-x' arap — | < x <0 6§nca,

| —x, arap O=s{x={ | 6§aca
nediMuy (44- wakn).

44- wawn

ToK pyukUHAIap YUYH 6apUa G ==0. FHIH bs ({== |} NapHH TONAMHI:

i 1
b,,=% Sf(x) sinl';‘—dx=2 S(l —x)sin " de =
] &

u=1—x, du=—dx,
= =2(-i-——|—sinru: | . )='2*‘
dv=sinanxdx v= -—-;';cosunx L 0 xA

Tonuaran koadppuumentaapin Gypbe KaTopura KyAHG, cuuycnap
Gyiinva ywsy KaTopHH XOCHJA KHAAMRI:

flx) =% i %sin:uu,

9- dapcxona ToRULPUFY

l. ~nxegn opaankaa f(x) =x ¢ynuunAnn Oyphe KaTopwra
EANHT.

K fy=2 T (=1,
LL 1)

2. Ywby pywxunani Pypbe KaTtopura @AMmr:
—2x, arap —ns, xr<0 Gfaca,
fix)=
3x, arap O x<n Gaca.

top-

1nan.

. _5:(__2. cos{2a—1)x 1y a4 SNz 665.
Koty === 2,( oy T )

2arw
24.-665 369 0.



3. Yuby

_ {14x, arap —=2<x< 0 6Faca,
Hn = —1, arap O<<x<2 Gyaca
dyHkuHAHH PypLe KaTopHra €fiHHr.
1 n(2n—1) _L mx
K flx)= + Z (M2n_l’2cos G x —=sin—s )

4. f{x)=2x* ¢ynuuuann (0, n) opasnukaa chuycaap Gyiwua Pypbe
KATOPHIa €HHHF.

= 2
K f(x}=-%2'. (— )"""[n ﬂ{—]}"—l)]sinnx.

na |
5 [(x)=1—2x dynkuwinanu [0, 1] 22 kochnycnap 6¥imva Dypoe
KaTOpHra éfuHr. .

K oy =2 3 conttazls

T oami

9- mycranua uiu

1. ¥wby

f(x) = —2, arap —n<x<z( Gynca,
= 1 arap 0<<a<n 6yaca
¢ynxkunann Pypbe KaTopHra €HMHE.

H: f{xi-——l-f—e 2 sm{2n—l]x.

2n—1
el
2. ,f{.r)—lxl ¢yuxuuﬁuu [—1. 1] aa dypue KaTopura Eiuwr.
=i~ cos(2a—1)nx
XK: f(x) = > 2t

[T

3. f(x) =sinx Pywkunann [0, n] Aa kocwnwycnap G¥uua Pypoe
KaTopHra &fanr.

X: =24 3 catn
I — (2m)?

|

4 fy=1 ——2{ Pyukumsinn [0, 2) a2 cumycaap 6yiinua Pypre Kato-
pHra EfnHr.

X: fix) =% > %sin—!%i.

»
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10- §. ®ypue unrerpasn

9.10.1. Arap y={ix) $yHuna Ox YKHHHHr HCTaaran weKau opa-

Anfuaa [lHpuxne wapTnapHHH KavoaTAaHTHpca Ba GytyH ¥i Gyfnda
+ o

a6coaoT HHTerpaananyeun 6¥aca  (nuum S”'(x”dx HHTETpad

AKHHABWCA), YHUHT Y4 YH DyPoeNuHT uHTerpan GopMyAacH ¥pHHAHAHD:
+ = + =
flx) ==% S dz S flu)cosz{u—x}pdu.
]

[ Typ y3danw nyKTadapraa f{x) HHHI KHAMATH YIYH a8BaIrHACK,
5 F(£5—0) +£(x,+0))

xalyn Kuandann, 6y epaa xo — YIMAHIL HYKTACHHUHT abcumccacu.
Pypbe HHTETPAAHHH KOMNACKC IIAKAARA XM EIHLI MYyMKWH:

| -+ + = ) " + o ) + =
= § dz { fue=ndu=_) { edz § equrdu

Kydpt GyHxunn ywyn ®ypoe mHTerpasn Kyfnnaru4a 6ynanu:
+ m -+ =

f(x)=-% S coszdz S Flu)coszuduy,

] L]

TOK QYHKUHARHHHT Pypbe HHTErpadu:
+

f{x)=—;"— S sinzxdz S Flu)sinzudu.
qa 1]

9.10.2. KyAngaru
t + .
F(z) =% _S e*f(x)dx
myHocaBat Sunan aHHKAaHraH F{z) dywkunn f{x} dynxunaunnr Pypse
AANQUUTUDLLIL TeRARABIN.

+ a
f(x) =7L2: _S. e—=F(2)dz

MyHocalar 3ca ¢ypoeuuue. TeCKapU GAMGWTUpUW dopaysacu pe-
finnaan.
Xycychfi Xanma

m



a) f(x) wydT dynkunn Giaca,

f.(z)= % +S-!(x)cl:lszxdx, f(x} = '\p: +S.,f,(z}coszxdx
0 I ]

{6y popmyaanap ®ypbeHRHI KOCHHYC-2AMAWTHPHIWASPH Nefnnrany);
8) f(x) pynrunn Tor GFaca,

@)= \E | Hosinexds,

flx) = \E T 1 .(2)sinzxdz
L]

(Gy dopmyaanap DypbeHHHT CHHYC aAMaWTHPHWABPH NeAnnans).
GOyPLeHHHT CHHYC Ba KOCHHYC aAMALUTHPHIWAZPH $HaKaT Ox HHHr
MycGat ApHM YXHAa Oepuarau, 6y Apum Tru O¥kaal abcanor
HHTEIPANANAHYENH B3 YHHHI HCTAAraW delIH KecMachila JIupwane
WapPTA2PHHA KBHOATAAHTHPYDYH DYHKUHANAPrardHHa KFANAHHWN MyM-
KHH,
|l Mucon Yuwby

x<<—laa 0,
—lgx{,—%na x41,
finy=1—g<r<gaal
—,:,—:;;:Q aa, —x+41,

l‘x>lna0 .

QYHKUHANHHE Dypoe anmawfupH ity TONHHT.
Euxuw. Ywoy

Fiz)=- —~—- S,‘(u}e‘"da

Dypoe aAMaWTHPHWH ¢opuynac»ra xypa

-2 1z
F""’T’ [ § 0-emdut f (ut Derdut | 1 edut
-1

-171 .
+ @ .
+ S(-—u+|}e‘"du+ S O-e“"du]
[ i ]

Papwanki, GHpHHYEH Ba OXHPIW WHTEerpaaiap saira rewr. Koaraw
HHTerpaniapuw moc paentina [y, {3 pa [y opxaan Gearnnal, xucoarah-
M3

arz



—1/2 s=u-+1l, ds=du, I
f= S (“+|}0mdﬂ=-[ ” ]—-(-E(u+l)e“'_.

- d‘ﬂe‘u‘. tl“:‘—:
! R I DG S e T BN s e S
g L +ge T e
' 1 e 172 2Iil'l-§
fy= fe"‘du—?-'-I =gl —e IR - ;

s —y |, ds= —du,

Iy= Y\ (—u+41)edu= . i =
! ,5, Idr-e“'du.t=3e"‘

=(k{ utl)es+ e m)lm #’l é'z

I 5 1
— ___el __el!__ ?3 | ’ '

a7 z 24 P
Ulyxnaf knanb,

F(z) =—{% [?L—e_'i-?e_;—-? e i

2

L4 = - s Zeon
V7 [y | 2conz 2 2
—mei »ﬁ?[' ;2 ]

2-uucoa Yty

OSx<a aa |,

firy={e=a 22 .

‘=g A2 0

PYHRUNABRET KOCHHYC B3 CMMYC AAMAWTHPHILYTIPNHE TODMNE.
Evsw. Bepuaras $ynxkuUMANNAT KOCMHYC-LIMAWTUPNUWIHNG TONA-

- ta =2 T () conzudu=fZ (Scomdw
+ +§.0-cmu).- \E icoa.udu- v@ =L




Suam CHHYC aAMAWTHDHIIHHA TOMaMH3:

f.(2)= ﬁ +S=f{uj zudu= '\E (isinzudu+ +Smo-sinz:.u:lu: )=
. a
\F Ssmzudu—- 2—'3105—”.

¥3 nasBatuaa f. (z) Ba f;(z) QYHHUHANAPra KOCHMYC- BAa CHHYC:
aNMAWTHPHILAAPHA K¥ANA6, f(X) PYHKUHARHHT YIHHH TOMaMHI, ADHH

. O<Cx<<anal;
2 S mc:cus.u:zdz— X=ana —'—,
n z 2
1]
x>anal;
e OsSx<<agial;
2 ]
n 7
¢ x>eaaal.

10- dapcrona Tonwiupury
I. ¥Ywbéy

lx) < x 1a cos=,
f{x) ={ h 2
lx] >npa0"
by HKUKAHHHT ¢ypb€ ANMAWTHPHIRHE TONMHT.

K Flz)= _\E ’ 4422

2. f(x) =e "(x220) DYHKUHAHHHI KOCHHYC B3 CHHYC a/JMalUTH-
PHIAIPHHY TOMHHT.

K fuz) = \/% z*+| =2 -?f;'

10- mycraKus uut

.Ccosnz.

. ¥Yw6y
—l<lx<<0 na e~
fixhb={ 0| na et
xI>1 8a 0
PYHKUHAHHHUT PYDbe aAMALITHPHILKHHH TONHME.
XK: Fiz) = 2 2¢—sinz—zc05s

V2n e(142%)
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2. Ywo6y

GYHKIHAHHET Pypbe CHHYC Ba KOCHHYC a/MaWTHPHILNADHHH TONHHT.

K f(2)

[. KaTopHHHI AKMHNAWYBYAHNHRTHHE HCGOT KHAHHE BA AHFHHAHCHHH

TNTMHI:

1.1.

1.3,

1.5.

LI

113,

1.15.

1.17.

f(x)=

sing— sm—

E —_—

A -.-2n

[~

Z 49t~

o

ot 4 15044

ol 7
|
- [

z 94 6a—8

Am

l4n—48

Ot +Tn—12

—-|gxg—--;—na—|. .
I I

—p<r<5 na 0,
izs;xgl aa |

ccs— — 8

9- naaopar uuiy

1.10.

1.12.

L4,

1.16.

1.18.

375

VE

A4 11a430

]
A 45n46

|

9?30 —2
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10-6 06
KAPPANIH HHTEMPAMNNAP

1-§. MekapT KOOPAWNATAAAPHIA HNKH FAYOBAM
HHTETPanAapHK Xucobaau

1011 z=[(x, y) =f(P) ¢ywkuna [ 4YnIUK OGunaH verapanaHraH
énnk D coxama aHHKIaWTaH Ba yaayKcus OFan6, As,, Asy ..., As,—
D coxann n ta snrementap O¥aakaapra GVAHUI HATHACHAA XOCHA
6y.1ran wavanap 6¥acun. Xap KaficH As, 3NeMEHTap COXaAa HXTHEPHHA
Pilx;, 4) HYKTaHH TaHAafMH3 Ba QYHKUMAHHHT P, HYKTajarH KHAMa-
THIH XHCcoGAal, ywlby KYnaATMaKH Ty3aMu3:

FOPOY -As. = 1, i Aa,
Wynnak K¥NaATMANAPHHHT GapHALHIHEN

ZiiPyas,= X flx, y)48s,

it i o
Auriancs z=f (x, y)=f (P) dynxunn ywyd [ coXadarw uxrecpas
durundu pefinaann.

As, 3MeMEHTap 1034anap v HH HYEKCHI OPTTHPLACE, Y Xnila yaap
AHAMETPAAPHHHHT  3HT  KatTacn  HQArA  HATEIFAHAATH  HHTETpaa
RHFHHAHHHAT AUMHTH 2= (x, y) Pyukunsran £ coxa 6¥inia atuuran
uKKku Jauopan untecpar defnnann aa Gyunail GenrHAaHaq!

SS;‘{P!:{: K] “Fn‘. ads
; K
Wyanah keaud,

i&hx.ymn:—. wn T fiv.oy) As

LTI .illrl\“ -l e

Byna L - HMILrPaANdll cOXALr | 7 (X, i) Hu oTpan OETHLOT' Y HKUMA,
ds — 103 IneMEHTH A¢ANNALH. JekapT w«I0p.HHaTANaphEL. ds = drdy
GYNraHAWLH YUYH HKKH JAYORIM Hurel !,

ij (x. ylus= ESI (X, ¥) axdy

1]

G§nann.



Arap f(x, y) =0 O6§aub, © — nacTaam MHTerpasnall coXacH
D 6unan, okopHnaH D ra NPOEHUWANAHYBYH Zz=f(X, §) CHPTHHHI
6¥a1arn Sunamn, éH ToMoHAaH 3Ca AcoBYHJIapH Oz ¥KKa Nnapadien ba
#¥HanTHpyduucH D coxa verapach L aaH nGopaT UMAHHAPHK* CHPT
GH.1aH MerapananraH XHCM XaxXumH 6¥acan. ¥ xonaa

v= SSf(x. i) dxdy.

F3

Arap f(x, y)==] 6faca, y xanga HKKH FAYOBIH HMTErpanHuur
KHAMATH COH JKHXATAaH HHTerpaanaw coxacw D HHHC s WO3HTA TCHT

6ynanH, ALHH
S;dxdy= igds=s.

Arap f(x. i) ¢yHkuns D coxara mofialrad NAACTHHRA MACCacH
TaKCHMAZHRIWHHHHT 3HWIHIHHH HPOAATAca, ¥ X0NAA HKKH  J40BAH
HHTErpan Wy NAICTHHKA MOAAACHHHHT MaccacH M Hn Sepanu:

M= SHx. y)dxdy= SSHx. y)ds.
o o

10.1.2, Hkxku §a4oBAH  mHTErpaaHH Xucobaall HKKHTa aHHK
HHTEFPANHH KeTMa-KeT XHCoONaLra KeATHPHAIAH.
.'14 ¥
d

45- wara 46- wax

Arap D coxa y=y (x}), y=y:(x) yHkumnaapHuur rpaduknraph
(amaa x=ua Ba x==>0 T¥FPH YHIHKAAp GnaaH Yerapananran (45- wawn),
I'5HH

[agxs;b
yi(x sy yx)

TENICHAAKRKAEP OHAan auuKnaHral Gjaca, Y XOTA2 MKKH ¥A40RAM
RHTETpad KyRHAArH (opMmyaa €paamMHAa XHcof.aaHaaM:

» [l s miD
ig,f(x. rdy=| [ { Hepay ]dx= far § 1 may

a w (2 . o ¥ (5

s



By epaa
win
fix, y)dy

win

u«Kku uxtezpaa of atanasms sa ywh xucoBnatsaa x HM yarapmac n¢

unTerparnall y 69fivea oand Gopunaan. Hukn uuterpaauu xucofaa

HATHMACK TaWKY URTeZpAr YHYH HHTErpan ocTe PyHKUHACH G¥naan.
Arap D coxa xyfinaarn

[f%yid
x{y) < esix, (y)

TEHrCHINHKAAD OnnaH aHWKAAHTaH G¥aca (46- wakn) swHKH yauoea
wHtTerpan ymby

4 [ aw oy iw}
iﬁru.y)dxdyas [ { e gax ]dy==§dy § Hxgax

¢ 540 L xiw

bopmyna €pAaMHIa HKKHTE KKK HHTErPaAH¥ XHCOBAAILra KeATH-
PHAALH.

Arap D coxa 47- waknaz xfpcaTHAtaRdarHlex x=a, y=c, x=>5,
y=d undurnap Gunam dakar OGuTTa HyKTana KecHWCa, ¥ XGALA HKKH
YAUOBSH HHTErPaNKK XHCOGABLIZA IOKOPHAA KEATHPHATEH Xap HKKana
dopmynagan xaM dofizasannis MymkrH 6§an6,

» wyird d I in
Wrec pardy={ax § recwdy={ay § 1y ax
o a win < 2 tph

TEHFARX YpuHaH G6¥aaaH.

Arap MHTerpaasaw coXacw 48-waxnna kfpcaTuaraxzarsiaex
KOHTYpra 3ra 6¥Aca, ¥ XoN1a HKKH ¥ANOBAH HHTerpafHH XHCOBAAI YYyH
COX3 x==xy YHINK GHNan Gfnaknapra 6VnuuHG, 0KopHaard GopMyna-
AapaaH pofnananunann.

47 wann 8- waxa



I-Mucoa HKKH $AYOBAN HHTErPaaHH XHCDGaANF:

i (x—y)dxdy.

6y epaa D coxa y=2— " pa y==2x— | YH3NKNAP Onaak Yeraparakran.

Evnww D coxaud uynaamua (49- wakn). ¥Yum A (0. 2) 1a Gyaran
y=2—x" napaGara Oy FKKa HHCOATAH CHMMCTPHK  Gyaub,
y=2x— 1 TYFpH YHIKK GuNaH HKKWTa: B (1, 1)} Ba C {—3, —7) nvk-
Tanapna kechwanu. Hwrerpasnaw coxacu D ywhy TeHICH3AMMAap
cuctremack GHNAH ANHXAANAAN:

{ =3 e |
2x— 1y 2—a*
Hxkn Fauonay wuTerpasHu xucobnaimui:

SS(x—y)dxdy= Ide 3-53 (x—y)dy= IS [xy__éyr]lzhr"dx=
-2

r—
o 2a—1 -3

i
= S :[x(‘z—x’) —-'2- (2—x) 2 —x(2x—1) +—; [21—!]"’]dx=
-3

]
= 5 (2x-t’—2+2x’-—§—-2x’+x+2x’—2x+-lé )dx=
—3 .

]
= S (-—~12—x‘—-:’+2.t’+x-—-g—)dx=
-3
T Bt
2-mucoa. Ywby

| 1=
far { feeoay
- —VT:?

HHTECPAARA HHTerpaanaw TapTHOHHM FIrapTHPHMr.
E v w. Hurerpannaty coxacid ) yiby TEHrCHIIMKAAP CHCTEMACH
OPKATH AHHKAIHEANR:

— s 1,
—_— . bop-
-V <y 1 -4 Ay

By coxanu un3amu3 (50- waxn) sa ynn D) Ba D; coXanapra amparamu.
By coXanap KyRWASTH TCHFCHARHKRAD CHCTEMaNapH GWAIH aHHKAawa-
Annap: * 1arK

25665 385



50- mawa

D.[OQ!’Q I, . _lgggov

M-Sy +I—g |- Vi-s e+ V-4
¥ xonaa

! 17 1L+ ISy ] +Vi-7

Var § rsoay=Yay § fegart §a | jpax
SR e v SR b

[- dapcxona TORWUPUFU

{. Hurerpaanapuu xucobnane:

a) idxi(x—-y)dy: 6) ‘deixlnydy;
I F ] J

B 5
8) de S (x-+2y)dx.
-3 i
*: a) 112733; 6) 8 B) 5(%.

2. Hxu fauopan ij{x, yidxdy HHTErPAAHRRE HETErPANAGIL COX3-

c D:
a) x=3, x=5 Jx—~2y44=0 Ba 3x~2y41=0 THrpe uHINKAap
Gunawu; '

6) x*-fy’ —4y=0 uuauk Gunau;

B} y=x"41, x=0, x4 y=4 yHauxnap Susan veraparanran. Huxu
B3 TAWKH HHTETPASAAPHHHT HHTEIPAANALIL YErapanapHHy AHHKAANC.
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3. KyRnaard HKKH JANOBAH HHTErPANAAPAA HHTErpaATal TaPTHOK:
HH YIrapTHPHAT:

' M 1 u *
a) de ‘!{x.y]dx; 6) de S!(x. v dy:
'] ¥ . 1 I |
8) idy S f(x, y)dx.
°VIp
4. KyAunary suterpanasapus xucobaanr:
a) i'g (x*+y) dxdy, 6y epaa D coxa y=1r* Ba y* = x unauxaap Snran !
o]

derapanaHrau.
6) Ssgd:dy. Gy epna D coxa x=2, yemx, xty=| Un3anKnap Gunaw
[

YerapanauraH.
_ a3 9

X: a) Te0" 6) i

5. y=x—2r, y=x unaHKNap OWAaN YerapasaHrad JIHH
XHCOBABHr:

X: 9/2 kn. Supa.

6. z=x'44 x4y=I, x=0, y=0 2=0 cuprrap Guaax
YErapanaHraH MHCM KAKMHHH XHCOBAAHT.

H: —; Ky6 Gupa.

7. Arap x=(y—1)? y=x—1 uuankaap OGunaH werapanaxra
MOLAHRE NAACTHHKA MACCACH TAKCHMAANMIIHHHHE 3HYAHIN y=y G%aca,
YHHHT MACCACHHH aHHKAaHr.

H: % macca Gupa.

I- mycranus uw
l. Kyfinaars MKKi FAYORAH HHTErPaAdapHH XHCoGAanr:

a) sj(cos2x+ sing)dxdy, 6y epaa D coxa x=0, gyg=0
dr44y—n=0, y=0 dnauknap Sunan 4derapananras;
6) SDSyInxdxdy, 6y epaa D coxa ry=1,y= \Jx,x=2 unmnK:
[ JTREY] -aeljgpmﬁ'au.
- "'ﬁf Sgsin(x+y) dxdy, Gy epia D coxa x=0, y=%. y=x Un
o

apaap Gunau qerapa.naura'u.
as?



r} ijdxdy. 6y epna D coxa—yunapu A(2,3), 8(2,7),C{4,5}

Tanapaa 6yaran yuGypuak.
K: a) - {n+1—2y2): 6) %(2In2-—l}; 8} 1: r) 26.
2. Harerpannait TapTHOHHA FIrapTHPHHT:

2 b 4 ] \!;_:!;
a) de s;‘(x.y}dy: &) de S flx, y)du;
Sl s
1+ V-4
B) idy ! S, f (x, y)dx;
0 -y
~1 VQ—A—F o 7
o §de § fwady+ §ax iy
_— L -1 0
I“" [ T Vi-¢
2) de§f(x.y)dx+ a7 renoar
[} L] 1 L1}

3 g=2-—x, y=4r4+4 vYHIMKAZp OGHaaH YeraPalaHraN IINM
xucobaanr.

P & -%4- KB. GHpAa.

4. Ppyt=1, 2=0, x+y+2z=4 cupraap Ouaan uveraparanrau
KHCM X2 XKMHHH Xrcobranr.
K 4n ky6. Gupa,

2-§. NlexapT NOOPANHATANZPHAR Y4 FAMORAH
wRTerpansapun xucobaaw

10.2.1. f{x, y, 2) =[(P) bynkuna o CHpT GuaaH HerapanaHran enuk
da3lobui ) COXala aHHWNAHraH Ba yanyKkcWd G¥AcHH; Awyy, Avg, .. ,
Ava—Q coxauw n ta G¥naknapra 63w raTHXachga XocHa GFaran
COXaNapHHHI KaMMhaph GYACHH, Xap KaAcH Ay, coxadafa HXTHEpHA
Pi{x;, iy, 2) HYKTaHH TaHA2AMHI B3 QYHKUHARHHG P; HyKTagarw
KiAMaTHHE XHCoDAa6, ywly KynafTMany Tylaamni:

feP) -Avi=f{x, y:, 2))-Av.
Kyfinzaru

5 [(P)Av, éxn E f(x, yy 2)Av

i L]

fnFuuan fix, 4. 2) = f{P) PyHKuHA yuyu Q coxa G¥i .
it neﬁma?m. f by y4y oxa G¥finva unrezpas du

ass



Fix, y. 2}y=f(P) oyukunsnuar Q coxa O¥hWyYa yv Jacoeru
unrezpaAu 1e6 uuTerpan AHFHHIHHAHT INEMeHTap coXanap AHaMeTpAaa-
PHHHHT 3HT HaTTACH HOATA HHTHAAAH AECaH WWAPTIATH MHMHTArA
aRTHAAAH:

Sj flr.y. )de= lim FiXa 4o 2) A0,
: :

maxdiamie, 0 ;o
Ilexapr koopansatanapuaa yu ¥A4Y0BIH WHTErpan S‘S f(x, y, z)dxdydz

KYpHHKHUILA E3IHNALM.

10.2.2. ¥4 §1uoBAH WHTerpaiuH Xucollawl y4uTa aHHK HHTErpandH
Exi GuTTa BKNH FAHosnH Ba OHTTA aHHK HHTETPAaAHH KeTMa-KeT
XHCODAB WA KeNTHPHAAAH.

Arap Q cona, yw6y

as.re. b,
¢i(x) Sy y, (x),
gy z, (x y)

TEHTCHIIHKAAP CHCTeMacH OHABN aHuknanran G¥nca (51- wawn),
¥ Xaana y4 JaYoBAH HHTerpan KyAuwmard ¢opmyna Gyfimua xucobaa-

HAAOH:

» il 2q 10, )

SSSf (x, y, z)dxdydz= de S dy S flx, 4. 2) dz.

'] a hia) Hla g
éKH
Lix p
SSSI (x, ¥4, z)dxdydz=gdxdy S fix, 4, z) dx.
1] LA

Mucon Ywby SSSzdxdydz HHTerpanaun Xucobnaur, 6y epaa
@
Q coxa s+y+z=I1, z=0, y=0, x=0 rekHcmKrap Ounaan

Yerapanadran.
E yu w. Haterpannaw coxacu Q HH yn3amn3 (52- wawn}. By coxa

yWwly TEHFCHAAHKIAD CHCTEMACH OPKANH aHHKAAHAAM:

oL 1,
Oy | —vx,
0 2 | —x—yg

369



Bepuaran y4 §auobaus uHTerpan xylnzarsua xucobaananm:

e

Sngsz“dydz= de 'dey '_"S vzdz.'.--.. de ISJ' (—z; |;—’—¥) dy=

=3 § om0 e
0 [} a

== fim e (- 052 ey

2- Qapcxong TOMWLPUFL
1. ¥4 kappasu nnTerpannapan xucobaanr:
1. gdx dey?x’y’zdzA
1] 1 L)
A —’—-:-6—
=1 P | gt
0 o

3 S§Sxydxdydz — Y4 yAdossin unTerpanHu xucobaamr. By epaa

@ coxa z=xy runepbomuk napabonoHa XxaMaa x-+y=I1 Ba
z=0(z220) TekHcAHxIap GHAaN YeTapataKlaH.

.1
>K< T{O‘-

390



4. S§Sycos (2-+x) dxdydz y4 §avoesn wnterpanun xucoduasr. By '

epla Q coxa y= V; “'“J"'“np B3 y=0. z2=0 Xamaa x+z=_;. * Te-

KHCAHKNBp OHAan 4erapanaHraH.

. Al 1
Ko~ 7

2- mycraKur i

¥Yu KappanH HHTErpaaaapHH XMcobaBHT:

for oo ¥

I. \dx\dy \ zdz.

0 ) L]

. 8
X. Tv
2. S§Sryzdxdydz— ¥4 §A4OBAH HKTerpanHH xucoGnaur. By epaa

Q coxa y=x2 rx=y® z=xy Ba z=0 CHpTAap OuNaH yerapanaHrau.
. L
H: %'
3 SSS(Z: + y) dxdydz— y4 FA40BAH HHTETPaAHK XucoBaanr. By epaa
=}
Q coxa y=x, x=1, z=1, B2 z=14x"+4* cuprnrap Gunan uerapa-
AaHram. -

.4l
X <

3-§. Huxu FavnoBAH uHTerpanna yarapysunaapuu
ABMATUPHIL

10.3.1. Hxkr kappani uurerpan SSf(x. y) dedy na yarapyeuu-
o

NapHH aJMatiTHPpHI KyAHAArH

x=x(u, v), y=¢ (4, v)
mynocabatnap épnamuia amaara ouHpuianu. By epaa x (4. v) pa g (u,
v) D coxaas yanykcus GHpHHUH TapTHOAM Xycycudl Xochhanapra sra
$ynkunanap. IOxopusary MyHotaGatTAapiaH u Ba p ¥3rapyBuHAAPHH
AroHa ycya Sunan

u=ua (x, y), v=0v(x, y)
KYPHHHWAA TONHIL MyMHHH GFacHn. ¥ XxXonaa Oxy KoopiHHaTanap
TekucAKrHaary D coxanuur xap 6up P(x, y) nyktacura anrn O\uv TYEpH
GypYaKAH KOOPAMHATANAp cuCTeMacHZard Oupop P(u. v) HyKTa Moc
kenaan. Xamma P(u, v) wyktanap tinnamu 6upop énuk D coxanmn xocua
KHAAAH. .

|



Arap HAxobuan

9x ox
du dv
- 0
! fy 9y x
du v

(H.Tca. ¥ XQ11d HKKH VAN0RTH HHTerpan yyyH ywoy yarapyByssapHi
LWIMAUTHPAI POPMYAACH YPHHAHSHP:

SS! (x. ) dxdy= SS; (x(4. v). ¢ (&, ) | /1 dudy.

[
i

I-Mmucon Yy HKKH §AMOBAH HHTErPaANH  FarapyBUHNAPHH
AIMAWTHPHI veyanad dofinananwb xucolnanr:

SS (x+y)dxdy,

i)

i oepra Dig=rx— 1. y=x+42, y=—x—2 pa ywm —x 43 YHanknap
Gian H$Erapaliran Coxa,
Euuu (Oxy tewncankiaarn D coxanr duaamn3 (53- waxa) sa

u=y—=x,

v=g+4x
SHCH  Larapysumaap  KHPHTaMH3. ¥ "xanaa  Oxy  TEKHCARKNHNT
y=x—1 na y=x42 TYrpH ynanMrapnra O uy TEKHCAHKHHAT MO
xonta  w= —| Ha u=2 TYFPH UYHIHKNAPH, y=—x—2 B2
g= —X-F} rYIPH UHAHKNIDHIG 3Ca 0= —2 BE v=3 THFPH YN3aNAap

MOC KeTd 4. £ coxa akeTanaauran anrn D coxann unlamn3s (94- makn}.
X 83 y ¥IrapyBUHIAPHH 4 BA U ASp OPREAH uoaanal,

x_—.—;(v—u).
|
Axobuannn xHeobaaBMua: .
S i’!' 1 .
jo | a! -7 3
N 0 BN e A
Wil |3 %
ABHH
m-%.
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Huterpaanawr coxacn D Ky#naarn  TeHrcHanuiaap  cucremac
OPRAIH AHHKIdHALH:

—1=ag 2,
—2us] 3.
Devak,

., )

SS (x+ y;dxdy; SS Fodude= 5 du { vdu=

[l

»

-

b4 z

= '2 _Sl (lv’ l"_z)du=—:- s 9—4pdu= 3:-1: [ 13

' __|= ‘ .
£0.3.2. Maraymem, TYFpH Gypuakan x, ¥ Ra KYT6 7, ¢ KoOpAHHATA-
Aap ylapo
X=rcosy,
y=rsing
Mynocabataap Siaaw Goraanran. By epaa r 220, 0<{q < 0.
Hxwn yavoman muterpansa rirpm Gypvaxiu KoOpAHHBTANAPA3H

KyT0 wxoopanHaTanspra YTRW Kykwaarh $opuy.ra opKaan amanra
WHWPHAAAN:

_“Hx. y)dxdy= SSHrcosup. rsing) rdrdiyp.

"

Hurerpasiaw Yerapatapll O KyTOHHHT BAIHATHEA GOTIHK BYa M.
a) Arap O xyt6 q =a 8a 4y =p(x <3 Wyprap xamia r=r (¢} 8
r=r: (4} (rilg) <Iry (@) vuankaap Guaan yerapaaanran D coxa Tatka-

Y3



pucHaa €rca, HKKM FAUOBAM HHTerpan KyAwdard dopmyna OSunau
xHcolnanann:

[ ] rplg)
Sjﬂx. ydudy= {dg | FHreosg. rsing)rdr.
o g

6) Arap O kyt8 D coxa wuHga wofinawraH Gfaca sa Oy coxa
yerapacH KyT6 KOOPAMHATANAD CHCTEMACHAd r=r (@) K¥puNHWra 3ra
G6§nca, y Xanaa HKKH §rvosam uHterpaa ywly dopuyaa Offinua
xuconanann:

SSJ‘ (x, y)ydxdy= !S.dqa 's’lf(rco:;qa, rsing) rdr.
fe] ] 1]

B) Arap O Kyt g=rc Ba p=f{q < f} HypAap 6unaH yerapasaHraH
D coxa derapacuga étca, wy Oxnad Oupra, wSerapaHwnr Kyt6
KOOPRHHATAAP CHCTEMACHAA TeHrnaMacH r=r{¢p) Kfpuunwaa G¥aca,
HKKH ¥adoBnu suTerpan ywby dopmyns Gffinya xucobranann:

41
SSf[x, ydxdy= gdqp y f(rcoseg, rsing) rdr.
[}

o -

2-mHCo0oA YwOy HKKH FAv0BAH HHTErpaaHd XHCOBAaHS!
SDS\/x’+y’dxdy.

Sy etpna D coxa 2 +y* <5 a® Aoupannir GUPHHYM HOpary.

YH I Arap uHTerpasnaw coxacw [ aompa ek ywsumr Gfaaru
6¥aca, K¥n uHTerpasnap Kyrd soopawwaTanapuia ocoH XucobaaHaaw.
Buankur xoara O kyr6 D coxa yerapacuia xodrawran(6) xon). D coxa
KyT6 KOOPAHHATAAAP CHCTEMACHRA YWwOy TeMFCHMHILIAP CHCTEMAacH
OPKAAH aHHKNAHAAH (55- waka):

[0@?&%.
O ra
HOemak,

55 Vel +yidady= SSVr’cos’(p +r5in‘p rdrdp= Sjr’drdop-s

1 4 _; L1 -
‘id¢§f'df= i(—;—r":)d‘p=—:’— i a’dq;-:i;-q: E-:"%J.
3-mucon Ywby uurerpasuu xucobaanr:

Sjln (x4 4) dxdy,

394
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|\

6y epaa D coxa x’4+¢'=¢' Ba Y 4y =¢' poupanap opacnnars
xankapan nGopar.

Evnu. D coxann ynaamnd (56- wakn). Kyr6 xoopannaranapuaa
D coxa derapacw r==¢ Ba r=¢" KypunnIra sra. O Kyt6 werapanaH
TalUKapnia €raan (a) xaa).

Hurerpanaa kyrl KoopawHaramapura ¥ramma:

n é
SSIn (¢ dxdy= Sjlnr’-r@rdqa—2$5rlnrdrd¢p=—2 § de Slnrdr.
*

Huku nurerpanuu xucobnafimna;

é u=inr; d:.¢=—l dr
Srlnrdr= r

| =%r21nr lé—
: dv:rdr;v=—2~r’ ‘

Wywaak knant,
In

In
iSIn(x’+y’)dxdy=2 Sé(&’—l)dq&=%e’[3e’—l) §d¢,=
L]

€' 36— by | "= e’ (3¢—1).
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3- dapcxona Tomupury

Kyhnasrn wkky §a408aH  uHTerpaangpin Kyté KoopawMatanap
cHeTeMacHra YTHO, XucoSaaHr:

a) SS (l --—f;—-)dxdy. 6y epna D coxa £+ ¢ << n* aoupa;
[1]

drdy
6) Y
5, £4+é+1
fHaaH yerapanaHrau;

. Oy epaa D coxa y= \(I —x? Ba y=x0 YH3IHKI2P

B) SS (x*+y*)dxdy. 6v epra D coxa x*4y'=2ax 4HINK GuaaH
o
YerapanaHrau;

! F 2
r) Ssﬂ_é__t”idxdy. 6y epaa D coxa x’+y'=—’;— pax’ P =n’
o \/'24'”’
UHIHKNAp GHAAH YerapanaHras.
X: a) 2n? 6) %uln2; 8} %na‘; ry da.
2. Hkkn $0108aH HHTErpaans Xucobnawr:
Ssu+y}xdxdy. Oy epaa D coxa 2x4y=1, s—y=2, 2x+y=3,
o
r—gy=—1 TIFPH YHIHKNAP GHAAH YETAPAAAHTAM.

XK: 2,5

3. r=asin2¢, a>>0 vkIHK OuNaH uerapanavraw wWakn JOIHHH
xucobaanr.

XK: na’/2 xs. Gupa.

J- aycraKus ui

l. Kyinaarn anverpasnapun  «y?6 Koopauwvaradapiia  yTub
wcoGaanr:

a) SJS\/;’_-i:y_’dxdy. Gy epaa D coxa &’ 4y’ = a* 83 x* + y* = 4a” un-

auKAap Gujam derapananraw;



G) Sos srclg%dxdy. 6y epaa D coxa x*+y'=1, x'+y'=9,

y=—‘-;51. g=+/3x uNIMKNAp OWNAN Nerapa.aHraH XaaKaHWHT Gup
KHCMH.
. 4 o LI
H: a) 3.110.6] T

2. Arap D coxa x4 y=l, x—y=|, x4+y=3, x—y=—1 T¥Frpn
WHIHKAAp BHNaH YerapadaHra® Keampat G¥aca,

i(x+y)’ (x—y)?dxdy

HHTErpanHn xucobnanT.
.20
X 5



11-6 06

3rPH YHIHKJAH HHTEINPAJUJIAP BA
CHPT HHTEIrPANNAPH

1= §. BUPNHUN B8R HKKNHMH TYP SCPH YNIMKAN HHTCrPAANAD

1LY f(x, y) =f(P) $dynkuna AB AcCCH CHAAMK 3MPH YHIHKHUNC
Gapya HyKTanapuia aHHKJAaHraw Ba Yyaaykcus OFacuw; Oy &fAHu
YayHauknapn Al Al ..., Al, O6¥aran n Ta 3neMmeHtap édvanapra
Ginamud. Xap kafich i-6ynakna witHépud P; (x. y:) HYKTAHH TaHnal
oMMl QYHKUHAHWHr P; HYKTagarH KHAMATHHH MOC JeMeHTap éfva
YIYHAHTHTA K¥nadrupamui. By xynadtmanapuuur ywby

2 f(Pyal & I f(x, )AL
P i
KYPHHHLWAATH BHFHHANCH f(x, ¥) =f(P) dyHKuxa yuyHn AB &k 6Viluva
tMTeePAA durundu NeAWNAIH.
By unTerpan HMFHHAMHHHC 3deMeHTap EAYaNap Y3yHAHKNAPHMKHT
INT KATTACH HONTA HHTHATANIATH AHMHTH Bupunvg TYp 32pu “usuau
unrezpas ekn 84 yaymaucu Gifdusa 32pu wu3UKAL unTeZpaa AeRHNAAH:

(e pat=_tim E fx, y)al

M mantl—0, |
AR
8KH
Sf(P]dl= lim X j(P)AL,
Xﬂ .'"A'i_'ol'-l

Arap AB 3rpH YHIHK ¢azona GepHaran 6§auG, 6y 3rpu YMINMK
Gyfinab y3ayxcna f(x, y, 2) =f{P) dyHruun Sepuaran 6§aca, y xonaa:

S fle .y 2}di= IE\T , i‘ f{x, 4, 2) Al
M mandd =0
AB

€KH

friprdi=_tim 2 f(PyAL,

A
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Bapuim TYp 37pM SH3IHKAH HHTerpaa AB & xafich A§Harnwaa JTH-
anionra GOFANK 9Mac, ALHH

Si(P)dl= SI(P}dL
AB B4

11.1.2. Gupuaun Typ 3rpH UMIHKAH HHTErpaAHH XHcOGAaL aHHK
HYTerpanHH XHCOGAALIra KeJTHPHAAMH:

a) Arap Accit A8 srpm wH3NK

x=x(l}, y=y(), aI<P

napaMeTpHi TeHrnamanap Ounan Oepuaran 6¥nca, 3rpH  HHINKAH
wHrerpan ywdy dopmyna GyfiHua xuwcobaaHaum:

S flx.y)di= Ef(x"), y(4)) \/JE"f‘!'f!df-
As ®

AB srpn wwamK Gasoma x=x(f), y=y(f), z=2(!) (a<I<P)
Tenraamanap GHnad aHHKAaHraW Oyaca, y xonaa

{rey 2y ai= gf(x(r).y{!).z(rn Ve +yi+20dt.
is ® '
6) Arap AB scen 3rpH HHIHK y=y(x) (a< x< b} Tenrrtama Guaan

Sepraran 6¥Aca, rpH VH3IHKAH HHTerpan KyhAuiarn dopmyna 6¥iuva
xHcobnanaiu:

{ e mdi= §ee yta)) V1+yen
As ‘

B) Arap A‘TB ACCH 3IPH YH3HK x=ux(y) (cLy<d} Tewrnama
Gunan Gepuaran 6¥aca, SrPH YHIHKAH HHTETpaA

§ e grar= S 0 Y1+ 70y

AR

popmyna 6Fhuva xucobnananm.
I-wHcoa Ywby 3rps YHIHWAH MHTErpasxn XHcobaamur:

S {(x—y)di,
]

6y epaa L — Tirpet unaukuunr A(0, 0) aaw B(4, 3) rava Gjnaru.
299



Eunu. AB THFpH YHIHK y=%x KYpHHNWra 3ra. y’:ﬁ

HR TO-
namu3. Jlemuax,
—_ L]
9 I 5,
S{x—y}dl-s x—-x 1’ E x= STPT'“—
n
=2 .1y | =3
T 2
2-Mucoa S(?z— \/x’+y’}dl HHTerpaand Xucolnawr, 8y epaa
L
L:x=fcosf, y=fsind, z2=1 0! 20 BHHT UYHIHFHHUHI GHPHH4H
ypamu.

Evuw.  Xocwnarapuu

. xHcobaafimMnI:
g=sinf+fcost, z=1. ¥ xanna

x=cosf{—tsinf,

5(22— Vet gt di= f(zx— Vicas?t +(3sin% ) X
L 1]

- e s 2 —_
x \/(cost—-!sint]’+{sin!+1‘cus!}*+ldt= 5{21-” \(2-]-!"’:!!—
0

4 I
= S r\/2+r’dr=—' -\/(24-:’)3 l =

]

nfu+2u’;3

11.13. P(x, y} sa Q{x, y) c|>ynxuua.nap GHpOP RACCH CHANHK
A8 3rpx 4HIMKHUHT Gapua HyKTanapnia aHWHKAAHraH Ba Y3IAYKCHI

6yneun; Axy, Ax,, ..., Axe. Ba Ay, Ay, ... . AYfa INEMEHTAP EHNANAPHNNHT
(11.1.1. 6aun) Ox Ba Oy ¥Kaapra npoexudasapy GYaACHH.
¥ by

=4 (VT — ) =

Z(P(x, y)Ax 4 Q(x, y)Ay]
o |
Aurunan P(x, y) 8a Q(x, y) GyNkunRAap yuyn xoopdunaraaap Ggdusa
unrezpas durundu aefinnann.
By unterpan finFHHANKNAT MmaxAx,—0 Ba maxAy—0 nark AHMHTH

AB &R Ayxanvutn OYRHYA LKKUNSU TYP 32Pu MUIUKAL UNTEZPAA BKH
KoopOuNnarTasap SJouda I2Pu {UIUNKAU UNTe2PaA Nefinnann:

SP(x.yldx+th pdy=_lim 2 P(x, 4)8r.+Qs, y)dy,
0 )
Aa‘l

iun.l"._.n
*
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HKKMHYH TYP 31PH  unankan HNTETPAT HHTCTParaatl AVAHHHHC
AiMaanwnra SoFAHK, ABHH

§ Pixprdr+Que pydy= - [ Pre e+ Qex pidy. -
BA Ag
Arap HHTerpaanaw #yau EmuK 3rpu Yn3uwaan ubopat 6yaca, ¥y xaonia

€MUK  KOHTYp GFfiHYa 3rPH  YHIHKIW HHTerpant amnanHb JTuw
AVHANHILKHHH KV peaTud

$Pix. pdx+Qix. yrdy

kabu Gearunanann.

Arap &nuK KOHTYpHM afaaHuG ¥THIN C0aT MHAH XapaKartura
KapaMma-Kapwy G¥aca, y Mmyc6ar aeduaann {Gynwaa xoHTyp OHaau
4erapanaWran coxa 4an Tomokaa Xavaaw). Bywra Tteckapu ainaund
yTaur Mandni  Aefinnaan. Kearycuia, arap tavwkuanal Ytuamarad
6¥Aca, KOHTYPHH aRNanKG YTuw AFRaanwmHn mycBat Aed arasepamua.

(1.4, UkkwHUR TYD HHTerpanun Xucolaattl Xam amux HHTErpa.THH
XHcobnaiira xe:rmpu.'laﬂu

a) Arap sccu AB IFpH YM3MK x=x {{), y=y {I) napameTpuK
TeHraamanap Gunran Gepr.araw 6ynuG, { napamerp ATAHHHT GOWAAHHWH
A ra moc ¢ , KHitmaTaaw, A¥A oxupn B ra moc { , KniiMaTrada varapca,
HKKHHYN Typ 3CPH  YMIHKAW HuTerpan ymby dopmysa 6¥iuua

HCOTAHAAN: ,
(]

§ Pie.gy dxt @ pdy= ([P0 v )50 +

+ Q{x(4), ()t

AUB arpH uMIHK thazona x=x(f), y=y(t), z=2(I}) napamerpux
Tenrsamanap Gunaw Gepuaran 6¥aca, y xanna

s Pix,y. 2)dx+Q(x. y, 2)dy+R(x, ¢, 2)dz=
1)

A8

V]
= (P01 v (0 20)30) +Q(x (1) 4 (1), 2())g40) +
T4

+R(x(0), (1), z(0)) z(1) |t

6) Arap acca AvB ICPH YHIHK y==y(x) TeHrnama Gunan Gepuarad

676, x yarapysund @¥a Sownauuiuy A ra Moc @ KHAMATLAH AYN OXHPH
B ra moc b wuAMatrava yarapca, Irpw HW3IHKAH HHTErpan KyAugard
popmyna GyAnva xucobAaaHnaau:

§ P(x.9ydx+Qx. ) dy= S[P(x $(0) +Qx. y(x)y (1) x.
Aﬂ

26—665 Al 401



B) Arap AccH AB SIPH MMIHK x=x{y) Tewrnama Onnaw Gepuaram
63au6, y Yarapypun d¥a Gownanawn A ra Noc ¢ KHANMATISH AN OXHPH

8 ra moc d Khfimatcaua Farapca, SrpH MHINKAH HNTerpan KyAudarw
dopayna G¥AR4a xHcobnanamn: .
o

{ Plx dx+Qx. pdy= ([P (9), 9)r (9) +Qxv). WMy
A8 f
3-mucon Ywmby 3rpH YHIHKAN HHTErPAAHH XHCOBABHI:

Sy’dx+x’dy.

L

Gy epia L KOHTYP x==acosf, y==Hsinf MAHACHHHT COBT MHAH X8PaKaTH
6fAnva afnannG Jtunanuran wxopn apus (57- wawn).

Evnuw Pyauunr Golnawnwu napaMeTpHuHr f ,=x KHAMaTHra
Moc A HyKrata mofnawrai, A oXupit NAPAMETPHHHT { y==0 KHAMATH-
1a Moc B nyktana xoinawraH. lynaah Kuan6, Kyfdnaarura sramna;

0
Sy’dx+x’dy= Sy’dx+x’dy=_ S[b'sin’t(-—asinr) +
L \.f n

AB

1] u
+a%cas®-beostldt = — ab? {sintdt + a%b {costdt =

=ab? Ssin‘tdr—a’b Scos‘tdr- —ab? S (1 —cos%)d(cost) —
L] [

o

—a% S(I —sin*f)d(sint) = —ab*(cost — +eost) |7~

o
—a%(sini —3sin¥) |'= ~ab?(—1 44— 1+

+3) =Jab?
¥
¥ &}
J} ¢
& 4
A /‘ \3 . 2},
-a g g 2 F)
7 F R T
57 waka S8 waka
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4-Mucon Ywly 3rpu WHIHKIK HHTErpPaAHH XHCOGAANT!
(S) 2xdy —3ydyx ,
L

Gy epaa L — yunapi A(1, 2}, B (3, 1), C (2. 5) wykranapna G¥aran
yubypuax KoHTypn {58- wawn).

E unw. KonTyp ywOy TeHrnamanap SufaH GepuaraH kecmanapaaH
Tyanarau:

y= —l2x+% — AB HHHI TeHrnAaMacH;

y=—4x+ 13— BC HHHr TeHrAamacH,
y=3x—1 — AC Hnur Tenraamacu.

Kyfugardara sraMu3:
@)(2xdy—3ydx) = S2xdy—3ydx +
AB

+ S2xdy-—3ydx+ { 2xdy—3ydx .
&C CA

Xap kafcu WHTETpaAHH XHCOOGRaAMHUI:

Aihdy—?»ydx: Tg(zx(-%)—-s(__:'!ﬁ%))dm

- i(‘x+%x—|_25)“é% i(“'s}d’=%(""5), h=
i 1

=(127= 147) =126 (—2) = —13;

2
S (2xdy — 3ydx) = S(2x(—4)—3-(—4x+13))dx=
&c 3

2 2
= {(—8r+120—30)dx= {(4x—39)dr= (20’ —300) 1=
3 3
=(8—78—184117)=29;
] 1
S (2xdy — 3ydx) = S(2x-3—-3(3x—l)dx= S(Gx—9x+3)dx=
2 2

CcA

=3 §(1 ——x]dx=3(x+%x’)|;=3(l +%—2-2)-_- —'—;"
2

Iymnaal wuant, ,
§ (2xdy—3ydx) =3
L »
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I- dapcxona Tonuipuru
)
. S _Y_ purerpaiun xucobaawr, Gy epaa L koutyp Y= x = 2
X~y

TYFpy Yn3uKhanr A (0, —2) Ba B(4,0) HYKTaap OpacHAATH KECMACH.
X: 51n2.
2, Sy’dl HHTerpaanH xHcolaahr, Gy epaa [ KOWTYp x=a{!—sin?),

y=a(l —cosf) (a>>0) UHKAOHAEGHHHI OGHDHHYH aprH. X: Ea

3 Sxyd! HHTErpaAHH Xucobaadr, 6y epaa L — yunapn A0, 0),

B(4. 0), C(4 2), D(0, 2) nykranapaa Gyaran THFpu TYpTéypuaK KoH-
Typu. X:

4. gxyzdl nidTerpanin xuwcobnaur, 6y epla L XOHTYp TyFpH
tmammulug A({l.0. 1) sa 8 (2, 2, 3} HyKTaNap OPACHAArH KeCMACH.

5. 5(1’—2xy)dx+(2xy+y"‘)dy HHTErpaaHu XHcoBaaur, Gy epaa

2

L xontyp y=x" napaGonanuur A(l, 1} ayxkranaw B8(2, 4) uyxrvarava

én. OK: 40 5o .
6. @ydx—-xdy HHTerpaaun XucoGaamnr, 6y epaa L KoHTyp mycGar

fivHaaHwaea adnaund ytuaaauran x=acosi, y=bsin/ 3aaunc.
XK: —2nab.
7. Arap L A{D, 0) Ba B{l 1) HyKTANAPNH TYTAWTHPYBYH YHIHK:

a) y=x, 6) y=x". B) ¥’'=x. T) y=1’
TeHrnamanap G6unan Gepuaran Gyaca,

Sxya‘x-{- {y —x)dy uuTerpanrn Xucobaanr.

K. a) 5i 6) 12 B) 4mi 1) —gn

8. §xdx+ydy+{x+y—-l}dz HHTerpannd  xucobaanr, Sy epaa

L A(l, 1, 1) Ba B(2, 3, 4)uyKTa1apHH TYTAWTHPYBYH TYFPH UYHIHK
kecmacu. XK: 13
I- mycrasua ui
JIPH YHIHKAH HHTErpaanapHu xucolnanr:

R Sxda', 6y epaa L O(0, 0) 8a A(l, 2) HyKTaAapHH TYTaWTHPYBYH
L

V5

THFpH un3nK Kecmack. K: -



2, Sx’ydl, Oy epaa L x4 y'=9 aliananunr GupHHYH KBaApaHTAA

éTynun wHcwH. K 27,
S ii"y_' Oy epaa [ y=x+42 TYFpH uHINUKHMHT A(2, 3) na
'
8 (3. 5) HYKTanapHHK TYTAIUTHPYBUH KeCMacH.
'3
) SR
5
4. S{x-l-y)dx-{-(x—y)dy, 6y epna [ y=x' napabonawuar
r.

A (—1.2!) Ba B (1. 1) nyKTaaap opacwaarw Gynars.
H: 2.

5. S{x—y)’dx+(x+y}’dy, 6y cpna L OAB cHHHK 43K G§AHD,

0(0. 0), A(2. 0). B (4, 2. K: ' |
6. @ydx-{-Qxdy. Gv  epaa L Tomonaapu 2x+3y=‘;t6.
[

2r—3y=+6 TYFPpH YuIHKNAPla €TyauH, COAT MHIH  XapaKkaTHra
Teckapu AfHanwuwza adAanu® Yrunankran pomb koutypn. XK: 12,

2-§. Bapunun B2 HKNNNYN TYP ¥PH
AHINKAK NHTETPARAADHNHT TATONKN

11.2.1. BHpHHUH Typ 3DH YHIHKAH HHTETpandap épaaMmia 3TpH
HYHIHK EAHMHHT YIYHAWPHHH, MOLIHH éH MACCACHHHW, UHAHHAPHK CHPT
IO3HHH XHCOBAAIW MYMKHH.

i} Sd!=!”. Oy epna {,, AUB €4 yayHAHrH (GHPHHYH Typ 3CpPh

A
HAIHKAH RHTETPARHHHT FreOMeTPHK MAahHOCH);
) S fix. 4, z)di=m, 6y cpaa m -— moaAuf AB & MaccacH, f(x.

AB
Y, 2) =y — Oy EAHHHr YHIHKAH 3IHWIHIH (3IrPH YHIHKAH WHTerpan-
HHHI MEXARNK MahHOoCH);

B) S Flx, yydi=S, 6y epaa S — ncosunnapn Oz YxKa napaanea sa
a8
fB 6 HyKTaaapslan  yTYbYM, RacTAax Oy €A Ouaad, mKopusan

UMNHHAPHK CHPTHHHT Z==f{x, ¥) (f(x. y)=0) cnpT Ounan KechwHw
YHIHFH GuNaH, &H ToMoHapmeH 3ca A Ba 8 Hykranapaaw Oz
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JHKa napannen YIraH UYHIHKAAp OunaH uYerapataHrad UHAHHRPHK
CHPTHHNT 103H (59- wakn).

l-MHcoa X4y=4 UHIHRAPHK CHPTHHHT Oxy TEKHCAHK Ba
z==2+§ CHPT OPacHAarH KHCMHHWHF J03HHN XHCOBAAHC.

E vy m. Wanasr yuzamua {60- wawn).

Zetiris)rd

Z-2+§

z ¥

X I:+y2l4

59- waxn

G- waxs

LiuaHHAPHK CHPTHHHT u3AanaéTram 103u S ywly wHrerpan OGunan

ApatanaHanm:
S= 5(2-:-321)‘-.::,

6y epaa L Oxy TekHcAnkparw afaaHa: x4y’ =4, z2=0 éxu napa-
METPHN Wwawrna: x=2cos!, y=2sinf, 0 < 2n.

Y xanna di=

K4yt dr= /(1 —2sint)? 4 {2cost)  di =2d1
Demak,

2a .

S= §(2+l2 - dcos’t )24t =4 § (1 4-cos?t)dt =
]

=-4zg(l+-'2-+—12—-cos2l)dl‘=4(%t+%sin2l)|:'_
° =6-2n=12n uB. Bupa.

11.2.2. UKkuHYH Typ 3rpH  MHIHKIH HNTEerpanlap épdamuia

WANIHHHT 03HHH, KYY HUIHHH, OYHKIMAHH YHHHF MabIyM TyaMK
anpdepenunatu GVAHYA TONHIL MYMKHH.
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a) § Pry)dxQUay)dy=A, 6y epra A F=P(x. 4)i+Q(x,
Ap
¥)] Kyw Gaxaprar nu, Gy KyY TaBCHPHAA MHCM AB #yn  G¥Auva
K¥4aaH (HKKHHUH TYP 3rPH NH3HKAH WHTETPAAHNHT MEXAHHK MABHOCH) .
6) %(?(xdy-—ydx] =S5, Oy epaa 5 —émuw [ woutyp OHaan

Yerapananrad ¢urypa waH.

2-Mucon x=acos!, y=>bsin{, 0<I< 2n 3naunc Gnaan Yerapa-
MaMran Waka K3IHHK XHcobaawr.

Eun w.8=% @(xdy-—ydx) dopmyaanan GoiLananamul.

L

dr= —asintdt, dy=bcostdt.

2 2n
Hdemak, §= s(acost-bcost—bsint(—asinr}}df=% Sab(cos"’!+
] 1]

1

2
n

+sin2t)d!=£;i— Sd!=nab KB. 6Kpa.
1]

11.2.3. Arap L D coxawusar -verapacy 6¥aca sa P(x, y), Q{x, y)
dynnunnaap Emuk D coxasa Janapuuuur xycycuit xociwaanaps Suaaw
Oupraaunaa yaaykcua Ofacanap, y xansa yw6y [pun ¢opmynracn
YPHHAHANP:

$ Pixndx+ Qe pdy =557 )dxdy
L

6y epaa L KOHTYDHH aANaHHG YHKHW WyHAaA TaHAaHaaukH, D coxa uan
TOMOHOA KonadH (MycOar AyHaanw).

Arap Gupop D coxama [puw ¢opmynacu waptnapy GamapuAaca,
KYHAHZATH TAaCOHKJIAP TeHr KYYAHIHp:

a) (g)de+Qdy=0, 6yuaa / D coxana MoHnaliran HCTaArad
I

EMHK KOHTYP.
6) S Pdx+ Qdy wHterpan A Ba B HYKTanapHW TYTaWTHPYBUH
AB
HHTerpansaw Ayaura GoFnHK amac, Gy epaa AB D coxara Tergwan.

8) Pdx+Qdy=du(x, y), 6y epaa du(x, y} u(x, y) GYHKUMAHHHT
TYAHK AP PepeHUHanH.
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] P
r} D COXaHHHF XaMMa HYKT3.)apH1a -—'(—;f-=—a;-.

Arap du(x, y) =P(x. y)dx+ Q(x, y)dy 6¥aca, u(x, y) pynruus

uix, gh= SP(x. $ydx+ SQ(x... yrdy+C
T oy
ORI

aix. y)= SP(x. g dx+ ;Q(x.y)dy-l-C
5, %
popMyv.Ia TplaMHid AHHKIAHAAHW, Gy epaa Mo(xo. ye} B2 Mix. y)
HyKTaddp D coxara reraman, C — axtuépuit yarapumac.
3- mucoa Ipun popmysrachian Gofiaananns. @y{ —x*)dx+
I}

+ (I.j—y’)xdy HHTErpaaHH  Xucobaanr, Oy epaa L KouTyp
Ayt =4 alaaiazan HGopat 6§an6, v Mycbat AyHaanwaa adsannd
Vivaaau.
~ Eunw. Tpud gopmyracn OGVHHYA MKKH  VAYOBRIM  uHTerpa.ra
ERCKER

Gy —sraet (1 gty =0+~ 1 4 N dxdy=
i )]

= SS(H-I— vrdxdy .
B

ﬁ epaa D coxa v’ y*<C 4 renrcuanmk fnan annkaanaanraM aokpa.
HTErPaAnH XHCOGAa 1l yuyH KyTO KOOPAMHATANZPHIa FTamM3:

g“q' ydxdy= S'S“200529+r’sin‘wrdrdtp_—.
ia

=5 Lj 16dg=8n .
L

4- mucoa. Ywby
i ] 2 x
(o)t (=5 )
anddepenunar ndoaa Gupop yHKUNSRUHE TFAHK awdrdepenunain

IKANHHI KYpcaTHHT B2 Gy GyHRKUHARK TORMHT.
Evwnw. Kyiarnsapra sramna:

Pl.g)=1+ i Qurgr=2— 5
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_6.£=_L=ia0—, 6unobapuu, Gepuaran wipolda XaKukaTad xaMm Ou-
X

ay g
pop u{x, y) OYHKUHAHKHT TYAHK Anddeperinaiuaup.
Hemax, Mo(xo, yo) 2e6 Mo(l, |} Hu onnb, KyHAaTUHK TONaMH3:

u(x,y) = ‘S(‘};'l' Jdx+ ?(—--;)dy-—
=(lnixl—|-§)l +(2|ﬂy+ )| *lnfx|+—— --—+
+2In|yi+?—1+C=]nix|+2ln|yl+?+C.

2- Qapcxong TORWLPUFY

1. x=cosf, y=sin{ adnana EéRHHUHT MACCACHHH AHUKJQHT. YHHHC
(¥, y) HYKTaZark 9H3HKJIN 304UFH y ra rerr. XK: 2 macca Gupa.

2. R pamnyciu 10MPaBHi UWAMHAP GuJaH XyAAH WYHIAd WHAHHIP
TYFpH Gvpyak ocTuaa (ykaapu TYFpH Oypdax ocmna) KECH LLIA N,
Kecumaa Xocua 6Yaran cupt 103HAn xucobraur. JK: 8R® ke. 6upa.

3. a) x=uacos’{, y—asm"f acTpohaa Gunan;

6} x=a({—sinf), y=a(l —cos!) UHKIOUAAHUHT GHPHHYK apKacH
Ba Ox yKum GuiaH uerapanaura Wk 103HHH XHCOBNAHT.

K: a) 3na® kB, 6upa.; 6) 3na’ ka. Gupa.

4. Tyauk :mtbd)epenuuaﬂu 6§inya u{x, y) PYHKUNAHK TONHHE:

a} du= (2x—3xy” + 2y dx+ (2x — 3x° y+2y)dy

6) du_ (arcsinx —x Iny)dx—(arcsmy+ )dy

5. F= (X4 ¢*+ 1)+ 2xy] kyunnur y = x* napaSonannur A (0, §) B
Bl 1} Hymanap opacHiars €fih 6¥HHYa HaxapraH uile uy XHcobaanr.

96

K Tﬁﬁ Hu. 6upa.

6. Fpun dopmynacnnau doliranannb, (5)2(x2+y?) dx+ {x4y)2dy

f
HHTerpadanH xucofaanr, 6y epna £ ydaapu A(l, [}, B(2, 2), C (I, 3)
6varan yubypuak KoHTypu. HatHkakH OGeRocuTa wHTerpasaaw G-

Nlal TeKWwHpuHr. A: —-_-',:-

2- mycTaKua ui

. 4 X

L x4y == R® unauRAPHK CcHPtiMHE Oxy TeKHCAHK Ba 2=§%-

« CHPT OPACHIa KOWAZHIFAH KUCMMHMHT 103HHH Xucobaanr. XK: R? ke.
Gupat.

2. y=ux’ Ba y=/x uu3uKA2p Ouian 4erapanaHral COXaHHUT

10311tH xucobaanr. H: —;- kB. Gup.t.
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3. Bepuaran t¥ank andepenunany
du Lot 20d5tydy
(x4

6¥tuua u(x, y) GYHKUHANH TOHHC. .
4. F=2xyi+ x°] wyunnnr A(0, 0) pa B(2, 1) HyKrarapwrn TyTaw-
THpYRUH AYnda Gaxcaprad wiwnen XwcoBaaur, XK: 4 wuwr Gupa.

5. [pan popmynacunan dodganannd, (i)y’dx+(x+y)’dx nNTe-

Terpanwd Xucolnaur, 6y epaa L — yunapn AgS. 0}, B(3, 3). C{0, 3)
HyKtanapna Gyaran yuGypuak XoWTypd. AC: 18,

3-§. Cupr nnurerpanaapn

11.3.1. ¢ — GupopTa CHANHK cHpT Ba f(x, y. z) =f(M) byuKunn ¢
CHPTAS y3AyKcH3 6FACHH; Ady, Aoz, ..., AG. NAp O CHPTHHHE 3NeMeHTap
CHpTAApra GYAHHHWNH 63An6, yhapHHRT 1031apHHN XaM WY CHMBAQLNAP
Gnnan Genrnaaliank; xap KaficH aneMeNTap Cupraa HXTHEPHA M, (x., y.

z,} HyKTa TaHnadmua sa ywdy I f(x,y,z)Aa, HHTerpan WHFMHHRIHHMH
i |
TVIZMHI.
3NeMEHTAD CHPTAAPHHNI  JHBMETPHHHHI  3#r XaTTack Haara
HHTHATAHAA HHTerpan ANFHHAH HHTHAAAKIAH JNMMT Supussu Typ cupt
untecpasu (eku cupr 103u 6gduswn unrezpar) nefAHAAAH:

Wieg2rdo = tim 3 j(x, 4, 2) a0,

maxdigmbn,—~0 ;

S ’(M)dﬂ == llm i f(-ri- yn zilAOI'

mazdiemie, 0 |,y
.

CHPT HHTeTPANHHHHI NMAMAaTH O CHPTHHHI KaNCH TOMOHH TAHAAHM-
wura GoFnuK 3amac.

AHHK HHTerpasHHHT 6apya xoccanapn SHPHHYM TYP CHPT WHTerpaa-
AapH YUyH FPHHANAMD. Arap o CHPTHHHT Oxy TEKHCIHKKE NPOEKUHACH
gy, 6up KHAMaTAK Gfaca, ALHH Oz YKkKa napanten xap Kauaaf TPFpH
UHIHK O CHPTHH axaT GHTTA HYKTaAa Kecca, MOC SHPHNYH TYp CHPT

HHTErPanHy XHCOONaWHH ywdy ¢opPpMyna OPKAAH MKKH FAYOBIR
HHTETPaANK XHCOGAIWINa KEATHPHIL MYMKHH:

Wree v ndo= (frex g, 20 90) VIF 2T 7 drdy

Oy epna z=2z(x, y) — o CHPTHHHI TeHrAaMacH. Pasiianku, SSdo=S.
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6y epAa S — g CHPTHHHr 103H, SS)‘(:, ¥, 2)do=M, 6y epaa M —

— O CHPTHMHT MACCaCH, f(x, y, 2} =1y — O CHPTHHHI CHPTHA INLIHTH.
I-Mmucoa SS{:’-{—y’)do HHTErpanuM Xucofnawr, Oy epaa o—
&
x4y’ =2 Kowyc cHpTHHHP 2=0 B2 2z==| TEKHCAWKASD OpacHAarH
KHCMH.
Euww. Bepuaran o cHpT Tewrnamachaa¥ YHMHT KapanaéTraH
KHCMH yuyR z= \/x?+ y* sKawnui kfpamus. KyAurarnaapra sramua:

e, = y .
Verd T Nrie

lemak,

— 2 I SR A P
S.(x’+y’)do floe+en \/ t b dedy=

Ty

=2 SS(:’+y"')dxdy.
HKKH §AY0BNH HHTEFPAAHHHT RHTerpaanalll coXacH o, &° +¢* = |

aoupanaH HGOPAT (KOHYC CHPTHHHT Oxy TEXUCAUKKA NPOEKUHACH).
HKky §Av0RAH MHTerpanfia KyT6 KOOPAHHATANAPHTA YTaMH3!

V2 SS(x"'+ yDdsdy= 2 SS Adrdg= /2 qu; Sr‘d¢p=

I —
= [ )ar=tt fag=2f2.
L]

11.3.2. 0 CHAHK CHPTHHHI Xap GHpP HYKTacHZaW o HOPMaa BeNTOPH
"THA3HATaH TOMOHH mychar, Goka ToMOHH (arap y MaBwya G¥aca) sca
tanduld TOMOH AefiHaann.

Xycycah, arap o chpr émue 6¥aca sa Q ¢alonwuur Supop COXaCHHH
erapajnaca, y XQnAa CHPTHHHT MycOaT €KH TawiKu TaMOHu Aed YHHNT
opMan BeKkTophap Q coxaaaH AYHAAraH TOMOHM, MaHOHA €xn uwxu
omont 0el YHNHHr HOpMan BekTophapH ) coxara A¥HaJaram ToMoHM
fiTHnaan. Myc6ar (TawkH) Ba MaHQHA (HYKH) TOMOHJAAPH MaBMYyA
JAraH CHPTAAD HKKL TOMONAGMG CUPTAGD Oefinnann, Yaap yuyH
yhnoars Xxocca YpHHAHAHP. Arap n HOpMal BEKTOPHHHF acOCHHH
yHaan cHpraa €rypun uctanrad énnk L xoutyp G¥Anab yaayweus
YunpHaca, Ddactaalkn HyKTara KafttraMaa n  HHHE  AYHaAHLWH
acTAaGku #¥wannw Gunanw Gup xun Ginanm.

Bup roMoOHAaMa CHPTAAD YYYH R HOPMAJ BeKTOPHHHr Oyuaafh
yanirk factnabku HyKrara Kafitwirasaa (—n) BekTopra onné keranm.
latiym TOMOHH TAHNAHTAH O CHPT OPUENTAYUAAGHEGH AERAHNALM.
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11.3.3. g* - GHpap cHANHK CHPT BYanS, yuna n={cosa, cosf, cosy|
f¥HaaMW OGuAaH Xapahic)raHYBUH MycGaT TOMOH TaNAaNraH Giacus;
Pix, g z),Q (%, g 2}, Rix, y. 2) y3nyKcu3 hynKuHaIap GYACHH, ¥ Xanaa
MOC HKKHHYH TYp CHPT WHTerpaJH Kykuparuva ndodansananu:

SS Pdydz + Qdzdx+ Rdxdy = SS{ Pcosa 4+ Qcosf+ Reosy)do .

|I+ @

Gy dopMyna OHPHHYH BA HKKHHYM TYp CHPT HHTerpasiapuiu ¥3aapo
fornaiflan. Cuprunur Goluka o~ toMonHra §Taaranaa 6y nHTerpaa
HIGHICHHH  Kapama-kapibkcHra  SarapTepann. Arap a ocupr z=
=2z{X, ) TCHrAama GHIaH OWIKop xaras Sepuwaran Giaca, v xanla n
HUPIMAIHHHE AYHANTHPYBYN KOCHHYychapu KyHuaard ¢opwydaaap 6y-
AHYA dHHKTAHAAH:

1 dz

COSa=—— + — COS|
= +1nl ix ﬁ-

I a8z |
—_—— s = —, LBy = —
+1al ay ¥ +lal

6y epaa |n| = Vﬂ- (—g—;)z+ (:—;)2 BA HWOPA TAWAAW CHPT TOMOHH

61130 MysoprKAawrad G¥anwn Kepak.

Arap o cupt TekrnamacH F(x, y, ) =0 oWwkopmac Xxarna Gepuarau
6¥aca, 6y CHPT HOPMAAH A HHHT AYHANTHPYPYH KOCHNYCAapH KyAHaard
dopmynanap O¥Anva aHAKAaHaOH:

F .
ﬁ_..' C06ﬂ=—:) . E_F cosy= _| . ar

1
COSE= 5" r dy v Tax

Gy epaa D=+ w‘;{)ﬂ- (—%:T)z'+ (—g—)’ Ba HIAHI ONIMAATH MWO-
PaHW TaWIaul CHPT TOMOHH GHA3H MYBOPHIIAWTHPHAHIUH Kepak.

HKKHHYM TYp CHPT MHTErPaNIH, WYHHHTAEK, xoopdunarasap Gfduxa
cupr unreepaiu 1eb Xam aranaiu.

HKKuH4YH  TYP CHPT HHTErpanMHN  XHCOGAAWHH BemocHTa WMKNH
VNYOBIH HHTErpaNHH XHCOGNIAILra KEATHPHUI MyMKHM.

Arap a cHpT z=1z(x, y} Tedraamara sra 6¥aca, y X0a03 HKKHNYH TYp
CHPT HHTErpaan kyAudard GopMmyna GYAnua xucobaaxwanu:

SSR(:. PR z)dxdy=;tSSR(x. . 2(x, y))dxdy ,
n «.,
Gy epaa a., CHPT o NHHT Oxy TEKHCAMKKA NPOBKUHACH.
L HUIOPAAUpP CHPTHHHT HKKHT3 TYPVIH TOMOMAAPHTA MOC KeA3AH;

6yhaa «+» HILOPA TaiJaHraH TOMOMIA casp >0 Gyaranpa, «—» sca
cosy =0 Garanda aHHanm.

O CHPT y=y (x, Z) ¢KH x=ux (y, z) TeHFaamanap Guran Gepmaraw
' . 412



XQMTapAs KaafaH MHTErpaniap xaM XyAOH IOKOPHAArkAeKk Xucob.ia-
HAlM:

SSQ(: 4, 2)dzdxr= % SSQ(:. (x.2). 2)dzdx ,

Gy epaa 0,: — CHPT 0 HHHE Ox2 TEHHCAHKKA MPOSHUHACH, <> HILopa
TaHnaHrad ToMoufga cosf>0 GFarawna, «—>» HwWopa 3ca
cosfl«-0 6¥aranaa oaHHAAH.

SSP(:, y, z)dydz= + SSP[x(y. 2}, 4, Z)dydzx ,

Gy epaa gy, — CHPT o HHHI Oyz TEKHCAMKKA NPOEKUWACH, <+ » HWOPa
TaHNaWraH ToMoHaa cosa>>0 Oyarawna, «—> wwopa 3ca
cosa << 0 6§aranaa aWnadH.

2-mH con Ywly unterpantn Xucobaasr:

L]

f= SS 2dxdy + xdxdz + ydydz |

Oy epna or y42z=I| TEKHCAHUKHHHT KOOPEHHATA TEKHCIHKAAPH
6HAaH KeCHWMIWHAAH Xocua G6faran yuSypuak; CHPTHHHI Tan1aHCaH
TOMOHHA3 HOpMaab Oz §xu Guaan FTeup Oypdan Talikea 3Taam.
Eunpw.  LWakawn _ 4uzamus  pa
HHTErpaAnall TOMOHHHH 7 HOpMafe épaa-
MHIa TaHNAWHH KfpcaTaMna (6). waka).

z=1—x+4y crpr TeHrAamacura 3ra-
MH3, %=—l.¥-—l cosy>0, wy-
HHHI' YHYH
cosa = \“I:H -
="\i-§; cosp= \il-:|+t=_7|§‘
cosv=%‘

Bepunran uuterpanann  Xucobpaiy  yvyH
KyAHAary GopMyNanH XOCHA KHAAMHI:

1= S&zdxdy+xdxdz+ydydz= Sg(y B +z 73 )d

61- waxa

%Sgtw—x)+2)do— S =t (1=x+9) VTFTF Tdsdy=

= SS{2y—2x+l)dxdy. 6y epaa a5, 0 cupT (GABC) Huur Oxy
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TEKHCAHKKE BpoeKusAcH (AAOC). Huwn §a4oBAH HHTerpania derapa-
NapHH KVAKG YHKaMHa:

1=§S(2y—2x+1)dxdy= de S (2y—2r+4 1)dy=
"
%— IS(L’y 2x 4 1)? Io_ dx=—:~ i((l-—?x]’-—l]dx:

—] 1}
_1 M_L)r I P B |
=( 8 2 Je=w—7tu="%

J- dgcpxona TomUWLpUFU

<

1. SS\{x’+y’d¢r HHTErpanud Xxucobnawr, Oy epaa a CHPY

9% 49,7 = 162" KoHyc cHpTHHMNT 2z=0 Ba 2=3 TeKHCAHKNAD

opacuaark Kucmu. M: IG:" .

2. ngyzdcr HHTerpaauu Xucobaanr, Gy epla o CHPT x4 y-+z=1 Te-

V3
20

3. 2= \/4-~x>—y® ApHMChepaNrET MaccacHHH XHCOGIAHT. YRHHT
Xap OMp HyKTacHaaru cHpTHA muaurn.y=x’y’ ra tewr ge6 anWur.

H: 'f: macca Gupa.

KHCIHKHHHT GHPHHYA OHTAHTAA XOANAWFAH KHCMK. K

SS yzdxdy+ x2dydz 4 xydxdz wHTerpanaHu Xucobnamr, 6y epaa

o-—~6Hpm|'m OKTaHTAZ ofifawiran xamaaz x*+y?=R? unauHAp Ba
12=0, y=0, 2=0, z=R TexucauxknapaaH TYIHATaH CHPTHHHT Tallku

ToMoHH. JK: R‘(%+%)A
5. SSxdydz+z’dxdy HHMTErpanHe  xucobaawr, Oy epaa

321

0~ X+ y+2°=1 chepaunnr Tawku Tomonu. XK: T

d- mycrasus uw

1. SS(z+2x+~;-deo HHTerpaAHW Xucobaaur, 6y epla o—
[ ]

6x+4y+32—~12=0  TEKHCAHKHHHT  OHPHHYH OKT2HTAA &TYBYH

.4
KHCMH. K: W .
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2. SSr’y’do wHTerpaann xucobnaur, Oy epaa 0 2= VR'—x'—y?

Apumchepa. J: 2|L5R
3 SS{y+2z}dxdy HHTerpaaHH Xucobsaanr, 8y epoa o — GHpHHuH

OKTaHTAA KoAnawran 6x 4 3y 4 27 == 6 TEKHCAHKHHHT 0KOPHIH KNCMH.

03
)K.?‘

4. SSzdydz+ (Ay—x)dxdz — zdxdy unrerpanny XucoGaanr, 8y ep-
Rao— z2m=0, ¥+ =1, z=x"+y +2 cuptnap Ouaanw werapanaH-
raH MHCM CHPTHHHHI TalrKy Tomolk. XK. 5x.

10- na3opar uwiu

1. Unrerpaanatr TapTHOHHH FIrapTHPHHI:

2 =7 2 2

1.1, de j flx, g)dy . 1.2 de ;nx,y}dx.
¢ 3 ° v
3 Vas—g@ . -1

1.3. de S f(x. )dy - 14. de s f(x, y)dy.
¢ Vs ¢ L
A 14y

15. §ay | fxyrax. 18. §ay § firgan.
? %'“ 1 Y+t
. V‘ = 2 2{‘:

17 {ay ’i "Hx,yldx‘ 18. §dx uf(x.y)dy.
0 }\G e
4 Ty 4 VE:T’

1.9. de Sf{x.y}dx‘ 1.10. de S f(x, y)ay .
H %.m H 0
1 B % ¥t

LiL. de SHx.y]dy. .12, de ff(x.y)dx.
o ad o 3
[ 43 | I—y

L.18. de §f(x.y}dy‘ 1.14. de Sf{x.y)dx.
= 2? . ¢ W
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1.15.

1.17.

1.21.

1.23.

1.25.

1.27.

1.29.

N=x

'i dx 5 flx. g)dy .

-

Ay
L il

—
-

L]
w

&
w

Vn-d

=%
oy

1]

-

dx § fix.ydy.

flx. g)dx.

(=N
w
Sl e

Ly |
de { fngdy.
n

I L P LR e ) PR L e bl
-

241
x § flx, )dy .
L]

| feegay.

-
o
+

4
116, S dy flx. ydx.
a

2w

§ dy ‘S_ flx, y)dx.

- ¥ut
Vg
1.20. de \ Fegdx
1} 3
i

1.22. de § fix, )dy .

0

2 ¢
1.24. de S flx, y)dx .

2-y

1.26. de S Flx, gydx .

dy f(x. y)dx.

i
- fe

gml ® eyl

f(x. y)dy .

2. Bepuarar un3uKAap OHAaH verapanaHrad UIAKAHHHAT OIHHH
KHCOBAAHT:

2.1.

23.

2.5.

y=2 y=1e,
y=3, y=4.

4 -4y+x =0,
y=x x=0

y*—6y+x' =0,

22.

24.

2.8.

416

x=8—y’,
x=—=12y

2 —4x+y =0
x —B.t+y’

y=0, y‘_ﬁ

9=%.y=3e‘.
y=3, y==8.



2.7.

2.9.

201 y

2,13,

2.15.

2.17.

2.19.

2.21.

2.23.

2.25.

2.27.

2.20.

¥ —8y+x*=0,
— 10y + 2 =0,

y=-T59=V3x.

¥, =4y 4 x2=0,
¢ —6y 41" =0,
y-x, =0
—6y+x* =0,
g’— 10y +x*=0,
y=x, x=10.

x?——2x+y =0,
X '—Gx+y =0,

==—;,=.y- \/3x.

x —2x+y -0
x’—-Sx+y

\[3' Y= \ﬁx'

©— 2x+y2==0
O—dxty? --0

X ! 2x4yi=0,
x —61+y’==0.

y=0,y=—"= \ITI .

x -2x+y =0,
X —bx44'=0,
y=0, y=x.

¥y —8y+ =0,
¢ =8y +4°=0,

y=x, x=0
2-—4y+.t’==0
¥ —8y+xt=0,

y-—x, x=0.
y’—4y+x =0,
3x, x——O

y’ —2y+x* =0,
y —10y+x’==0

y——\!—f, x=0.

28, g=YE 1
y=—F.y= 5,
x=16.
210, x=5—g"
x==—d4y.
2102, y=2 x
2
= =
L} 21";_-
2.14. y=3 \/},y=.i_,
X=4.

2.18. y=§.y=5e'.
y=2 y=>5

2.18. y=32—1*,
= —4x

2.20. y=20— xz’
= —8r.

222y B _ 2,

y=x-—--—:~.
= /x. ge=t
224, y= \/x,y-.- =
x=16.
2.26. g=_§, y=7e*,
y=2 y=7,
2.28., x=27-—y2_
x==—6y.
230, y=1]|—4,
y=—[0x,
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3 Cupruii 3nunurn y Mabaym Gfnca, GepuaraH srpH uH3HMKAap

Gunan yerapanaHrap D NNACTHHKAHHWMI MACCACHHH TONMHHI:

3.1

ia.

3.5.

37

3.9

3.1l

3.13.

3.15.

3.7,

3.19.

Chi=1, C4yi=4,

x=0, y=0 {x=0, y=20),

.ty .

v x’+y’
A+t =9, 4yt =18,
x=0, y—-O (x;O y=0),
y=2(x"+¢).

1—2 y=0,
¢ =2x(y>=0),

‘2
v=Tt+ .
I=2, y=0,
¥'=7 (y=0),
v=l’i+ﬁy‘
x-_l y=0.

y =4x (y=>0),
1’=x+3y’;

x=1, y=0, =
(y;mn‘ 3x+6y

x=2,y=0, y"'=—;-
(=20), v=2x4234

=i y=0,
¥ =3x (3301
v=Tx+ 3%
x--l =0,
Iy '—416 (4 2=0),
v=74"+2y.

x==2 yt==2x,
y=0(y220),

12y
=4+

3.2,

3.6.

3.8,

3.10.

3.12.

.14,

d.1s.

3.18.

418

x-l y=0,

y =4x {y==0),
=7c'+y.

y=4x, x=1,

y=0}y30).

L+yt=1, 24+y’=16,

x=0, y=0 (x=0, y==0),
T

2+
P4yi=4, P4 =25,
x=0, y==0(x;0 ¥y 0).

x’+y’

f+f=hf+f=a
=0, y=0(x20 y< 0}

r—y

e

x + =g X +y =25
x-—.-OZy 0 (xs£ 0,y 0),
y-—l
TR
P4+yt=4 4y =186,
x—.O y='0 (Xg 0, y;0)|
o 2y—A
rrra

L4y?=9 LCy' =16,
x=0, y=0 (x=L 0, y=0),
2y—5x
A

gt=1, P4y’ =16,
x=0), y=0 {(x20, yz=0).
x4y

V=0

3.20. »*4f=1, 44

x=0, y=0 (x}l) y;l)}
x+2y

Y=g



3.21. x=2, y==0, 3.22. 4=, P+¢’=9,

¥ =2x (y20), x=0, y=0 (x>0, y< 0},
=14y y=3—4 .
Y P . H+y2 .
3.23. x=2, y=0, 3. 224 if=), Py =25
y'=3g=0 . x=0, =0 {x=0, y< 0),
y= x—4y
?=E-+3y- A4+
3.25. k=1, y=0, 326 4 =4 P+ =16,
g 2 —dx {y;zO}. x=0, y=0 (x =0, y< 0},
y=ﬁx+3y y= Ir—y .
2+
3.27. x=2, y=0, 3.28. P40 =4, =9
=§ (y>0) , x=0y=0(x< 0, y220)
= Y4
p=4x+64" VAR
3.29. x=<,y=0, 3.30. X+ =4, 2 +y’=9.
y2=42x {gs%o]’ x._Oy_y==0 (x< 0, y=0)
y= xS L

4. 3rpH UHIHKAH HHTErPaAapHH XHCOOAaHT:

4.1. S(x’-l-y’}dt‘, 6y epaa L — x*+44°=4x ainama.
I

S(-i Vx —33¥)dl.6yepaa L — x=cos, y=sin’ acrponsa-
L

HaHr A(], 0) sa 8(0, |} Hykranap opachIard &fu.
4.3. Sxyd!. Oy epaa L — ToMmohaapy x=|[, x=-—1], g=],
L

j=—1 G§AraH KPaApaT KOHTYDH.
4.4, Sy’dl, GOy epia L — x={—sinf, y=1—cos{ UHKAOHABHHHT
L
IHPHHYR aPKH.
4.5. §xydt. Gy epaa L — yuaapn A(2, 0), B4, 0), C(4, 3). D(2.
L
} zaH wbopaT TYFpu TYPTOYpYaK KOHTYPH.
4.6. Sydl, Gy epna L — y*=2x napaboranuur x> =2y napaSosa
L

craH éfu.
4]9



df
X —

‘4.7, S ~. 6y epna L —TYrpM mauKuuur A4, 0). B(6 1)

HyKTanNap OPacHAATH KECMAcH.
4.8, S[x’+y’]2dl. Gy epaa L — re=2 afinaHaunHr GupHHuR
L

uopar.
(x—y)di, 6y epaa L — x’+4y'=2x aiinana.

L
4.10. S\/ﬁ?dl, 6y epaa L — x*+4y'=2x ahnawa.
L

401, Sxyd!, 6y epaa L — yanapu O(0, 0), A(3, 0), B(3, 4), D(0, 4) =
L

Gynrau TYFpH TYPTGYpUAK KOHTYPH.
4.12. S (x*+y?)dl, 6y epaa L— x4y =4 ainana.

L

4.13. S

\/ -, Gy epaa L — O(0, 0) Ba B(2, 2) wyKTanapun
g ==

TYTaWTHPYBYH T?rpu YH3HK KeCMacH.
4.14. S(4 VX —3vy)dl. 6y epaa L — A(—1,0) Ba B(0, 1) nyKra-
i

JAapHH TYTAWTHPYBYH TYFPH YHIHK KecMach,

4.15. S xfy' 6y epaa L — A(0, 4) ea B(4, 0) Hykraiap opacuia

L
MOANALIraH TprH YHIHK KeCMAcCH.

4.18, S \/___dl 6y epna L — r=2(1+cosg), 0 @< 2 Kap-

nHonaa eﬁu.
417. Syda‘. Gy epia L — x=cos’, y=sin’t acrpauaanuur A(l,0)

L
Ba 8(0, 1} HyKTanap opacuaaru &iu.

4.18. Sydf. Gy epaa L — y2=%x napaGanawwur O(0, 0) »a
) :
A(——. —\%5-—) HyKTanap opacuaarH &m.
4.19. 5(4 %/; -3 \(; ydl, 6y epaa L — A(1,0) ea B(0, 1) Hykranap
L

OPacHAATH TYFPH YHINK KeCWMacH.
4.20. Sarctg%tﬂ. Oy epaa L — r= (Il +cosp), Ogy‘é% KapaHo-
L —

HAa €#H.
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4.21. Sxydt. Oy epaa L — ywiapn O(0, 0), A(5, 0}, B(5, 3), C(0, )
i .

6¥nran TYFPH TYpTOYPYAK KOHTYpH.
4.22, S\/x“«l—y’dl, 6y epaa L— x’+y*=2y ailnaua.
i

4.23. S(x+y)d1, 6y epaa L — r’=cos2y, ——;lgqu% Bepuya-
I

AH AeMHHCKATACHNUHT &fin.
4.24. S(x-}-y)dl, Oy epra L —ywnapw O(0, 0), A(—1, 0),

L
B(0,1) 6faran yuGypyaK KOHTYpH.

4.25, S(x’+y’ld¢'. 6y epra I. — r=4 afinaHaHHHT GHPHHYH YOparh.

L
4.26. S(x+y)d{. Gyepaa L — yunapu A(1,0), B{0, ), O(0, 0) 63n-
L

raH yuGypiak KOHTYPH.
4.27. Sxyda', Gy epna L — ywnapn 00, 0), A(4, 0), B4, 2), C(0,2)
L

6YnraH TYFPH TYPTOYpYaK KOHTYPH.
(v — )1y

4.28, R

5 F4+4°)

3IUK EéfiH.
di
4-29- ———
§ Vet 44
TYTAIWHPYBYH THFPH YHIHK KECMACH.
4.30. S \{2_ydl, Oyepaa L — x=2(f—sint), y=2(] —co0s{) uvKIon-
L

df, 6y epna L — r=9sin2¢. qu::s;%‘- 3CPH YH-

, 6y epaa L — 00, 0) sa A(1, 2) HykTanapHu

DaHHHI BHPHHUH APHH.

5. SrpH YHIHKAH HHTETPANHH XHCOOAAHT:

5.1, S (xt—2xy)dx+ (4 —2xy) dy, Oy epaa AB — y=ax" napato-
AD
AaHHHr A{—|, 1) nan B{l, 1) raua &in.

5.2 —Fg!:id—x_ , 6y epaa AB — x=2c0s, y=2sin% acTpon-

— 2
s aVe + Vi
danuur A{2, 0) aau 8(0, 2) wykraraua &iin.
5.3. S (x*+y*)dx+2xydy , 6y epra AB — ¥+ x° KyGuk napaGona-
As .
HuHr A (0, 0) aan B(), |) Hykrara4a éhn.
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5.4. ?(:+2y}dx+{x—y]dy, Oy epaa L — x=2cost, y=2sinl

aitnava (adnanuG ¥t myclar).
5.5. ?{x’y—x)dx+(y’x—2y)dy. Oy epaa L — xm==3cost, y=2sin¢

InAnne éan (afinannG yTHn mycbar).
5.8. S(xy—l)dx+x’ydy. 6y epaa L — x=cost, y=2sinf an-
I
anchiur A(1, 0) HykTanan 8(0, 2) nyxkrtarava édw.
5.7. S 2xydx —x'dy , Oy epaa OBA — O(0, 0}, B(2. 0), A2. 1)
QFA
HYKTaNapHH TYTAUITHPYBYH CHHMK YH3HK.
5.8, S (x*—yYdx 4 xydy , Oy epaa AB — A(l, |}, B(3, 4) uyKra-
AB
AaPHH TYTAWITHPYBYH TYFPH YH3UK KeCMAaCH.
5.9. Su:osydx—sinxdy. 6y epaa L — AB TyrpH uYHIHK KecMmacH
L
A(2n, —2n), B{—2n; 2n).
510, | #9515 o enna L — AB TYFPH UH3HK KecMacH AL, 2y,
§ gt oy ep yep

B(3, 6).
5.11, Sxydx+ (y—x)dy .6y epaa L — y=2x" ky6uK napaGaranuur
L
A(0, 0) nyxragan B(l, 1) nykraravua @i
5.12. S(x’+y“)dx+(x+y"’)dy. 6y epna L — ABC CHHHK 4n3mX

I
A(l, 2), B(3, =2), €(3, 5).
5.13. Sg’dx+x’dy, 6y epaa L — x==gcost, y=>bsint INIHNCHRHF
A
CoaT MHAH G¥fiHua afnaHHG JTHATZH IOKOPH APMH.

5.14, S{xg—-y’)dx+xdy, 6y epaa L- y=2+x napaGonamumur
1

0{0, 0} HykTanau B(), 2} nykrarava éu.
5.15. Sxdx+xydy. 6y epaa L — x"+y’=2: aANaHaAHHHT KOHTYD-

Hh myclat 'aﬁnauuﬁ YHKKAHAATH IOKOPHTH APM.
5.18. S{x-—y)dx+dy. 6y epra L — x4 ¢*=R* afinanawunr
L
KOHTYPHH MYCGaT AYHAAMWAS aANAHHG YHKKAHLSIH OKOPHTH APMH.
5.7, ?(x’—y}dx, Oy epra L koutyp x=0, y=0, x=1, y=2 T§rpn

YHIHKABD XOCHA KHATaH TYFPH TYPTOYPYAK (KOHTYpPMH afinannb §ruw
AyHannwn wmycbar).
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§.18. S4xsin’ydx+ycos2xdg. 6y epaa L — OO0, 0) sa B{3,6)
: .

HYKTANaPHH TYTAWTHPYBYH TYFPH YHIHK HECMaACH.
5.19. ?ydx-—xdy, Oy epara L — x=sficos!, y==dsin{ 3AIHNCHHHT

KOHTYPHR aRNANHG uuKHW d¥Hanulm MychaT S¥arangars éfu.
5.20. S2xydx-—x’dy. 6y epara L — x=24 napaSonanunr O(0,0)
L

nyKraaan A(2, |) uyxrarava €iu.
5.21. S(x,y—x}dx+—;-x’dy, 6y epna L — y’=4x napaGonannur
L
A(Q, D) nykranan B{l, 2) HyKkTaraua &in.
5.22. ?(x’+y’}dx+(x"'-y’)dy. 6y epaa L — ywrapn A(0. 0),

B{1,0), C(0, 1} Gyaran yubSypyak KoHTYPH (KOWTYPHH alNaHHG YHKHLI
fiyHaanwu mycGar}.

5.23. S(xg-—x)dx+ ;dy LGyepaa L — ABOcHuHK Y3k Q(0, 0},
L

Al 2), B(-%-. 3) ; KOHTYPHH aRJAAHHG HHKHIU AYHANHIWHK MycOaT.
5.24. S(.ry— y?)dx+xdy, 6y epaa L — 0(0,0) wyxranan A(l,2)
£

HYKTarada TYFPH YHIHK KECMECH.
5.25. Sxdy-—ydx, 6y epra L— y=x' kyOux napabonasuir O{0,0)
L

HyKTazan A (2, 8) HyKrarada &fn.

5.26. S2xydx—x’dy, 6y epaa L — yz—:{ napaGonaunur A(0,0)
I
HykTafaw B{(2, {) nykrara4a €in (6Frarn).

5.27. S{xy—-x}dx+-‘—:—dy. 6y epaa L — y=4x" napaGoaatinr
L

0(0,0) uykranan A(l, 4) Hykraraua &iu.
5.28. S(:+y}d.r+(x—-y}dy. Gy epra L— y=x" napaGanaHuer
L
A(—1, 1) Hyxkrapan B(l, ]) Hykraraua &dn.
5.29. ?xdy—-ydx , 6y epaa L — ywiapu A(—1,0), 8{1,0), C(0, I)

HyKTanapaa G6§aran yuOypyak KoHTYPH (WOHTYPHH aRaaxnG yTaw
AyHanmwn mycBar).
5.30. S(x’+y)dx+(x+y’)dy, Gy epna L — ABC cCHHUK UHIHK:
L
A(2.0), B(5 3),C(5, 0. °
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6. Bepunran wponanap u(x, y) GYRKUHAHKHT TYAHK Anddeperuna-
AH IKAHJHFHHW KYPCATHHT. JTPH YH3HKJIW HHTerpan épaamuia u(x, y)
PYHKUHAHN TONMMUHT:

8.1. (10xy*+125°+6) dx+ (155°%y—3) ydy.

6.2. (yen'+6x—8) dx+ (2xyew'—8y) dy.

6.3. (cosx-cosy+6x+3) dx+ (184 —sinx-siny) dy.

6.4. (sinx+-°°§"—?‘1)dx+( iny cosy)dy

sin'x

63 (5‘_l'_-_t ST )dH'(“' it y)

8.5. (1+x’y’ ) x+( Bf—lﬂ)dyA
8.7, —'—+ cosx 4 3x? )dx+ L—sine gy .

x— | ~1)?

6.8. (2c052xc053y - T) dx+ (—— 3sm2xsin3y)dy .

8.9, (e"-——j;)dx-f- (sm3y—?;1—)

8.10. (xye™v4cos2x+x?) dx+ (é e)"+y)dy
811 (42 )dn+ (153 )dy.
8.12. (x+y-sin’y) dx+ (14 xsiny+ xysin2y) dy .

6.13. I -2y I—r )
T

8.14. (e“— y%)dx+ (sinay—-;l?)dy .
6.15. (2xy— -;';)a‘x+ (x"-—%)a‘y .

1 cosx I —sinx
616, (SIr+-=5 Vdxt oo -

6.17. (]ny+ ——-x)d.r+ (tnx+§+ I )dy .
6.18. (2cos2x-c063y——:)dx— (%-—35in2x-sin3y)dy .

6.19. (%+cos'*’y)dx+ (y—xsin2y) dy .
1 I | —x
8.20. (:2—+?)dx+—f—dy=0‘
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6.21.
8.22.

4.23.

§.24.

6.26.

6.26.

6.27.

g.28.
6.49.
8.30.

(sinfy—g-sin2x} dx + (xsin2ytcosix 41} dy .
(1+lny+2x)dx+ (Irtx+-5+ 1 )dy .

(P e (g
greril) Lad Cewr iU LS

1— | —2x
‘,;!dx+Tdy .

3 Ny (x’ .L)
((x+w’ ) |:+y!’+5’ ay -

X
v ) L Preal U
{yeosxy 4 2x — Jy) dr -+ (xcosxy—dr--4y) dy .
{8y +coss+Gey’) dx+ (5x+6xy) dy .
{y—sins) ds+ (x—2ycosy’) dy .

_r



12-606

BEKTOP AHAJIHIH

1-§. Cxaanp mafinon. CaTx YNIHKAZPH BA CHPTAAPK.
Afxarnw Gydwva xocnaa. Fpagwent. Bexvop mafinon.
Beuvop 4mINKaap

12.1.1. Arap da3sogaru Gupop D coxaruur xap 6up M=M(x, ¢, 2)
HyktacHaa u=u(M)=f(x. §. z} craanap ¢yukunr Gepuaran Gyaca,
¥ xanaa 6y coxala cxaAsp smauddon Gepuszan nednnagn. u=f(x, y, z)
Pyunuda saddon Gyrxyuncu Aednaann.

Arap D coxa TekuchAHKKa Termwad G§aca, CKanAp MafiQoH Recu
saidon AeHHNANH.

CHaNAp MalLOHHHAHT u(x, i, 2} =C (C — yarapmac cod) Teurnama
O6WNaH aHHKAAHTAH KHCMH £aTX CupTu AefHnanm. u(x, y) =C TeHrhama
ACCH CKANMAP MARNOHHHHT COTX NUIUFUKY AHHKNAHAH.

Arap T=cosa.i+4cospj+tcosyk — Gupop { AYHAAWWABIH GHPAHK
sektop G¥aca, y xoalda cKaMfp MaldoHHHHC AvPdepeHUHaANaHYBYH

u=F(x, y, 2) Gyukunackuuir { AYHaIMw G¥finia XocHAacH %’ Ky#naarn
[ du

au du
o= axcosat 5 cospt 5 cosy

tdopmyna OuaaH aHHKNAHALH.
Ckaaap madnoH dyHKUnACH u=f(x, y) 6Faca, y xanga

du du du
9 = arcosat 5 cosh.
6y epaa I=cosa - i4cosp - j, p=3—a.
u=f(x, g, z) CKANAP MAHNOHHHHT TPaAHEHTH Ael, KyfRrAarH
du < du = du -
gradu--‘; i+ 5 i+
BEKTOPra aHTHNAAH.

u=fix, g, z) ¢ynuuua'uuur GepHATAH HyMTasard rpaineHtn OGuhau
Gy nyxralaru dynanuw G¥Anua XoCHAA opacuaa KyAwdarn mywocaBat
Sunan ndyonananysun GoFAaHHW MaBXKYA:
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du
—a—=np.;gradu .

g <
?‘:-::gradu-! éxn

Ipaasent Kydnpary xoccanapra sra:

a) grad(«u) 4 u2) = gradu, 4-gradas;
8} gradCu==Cgradu (C=const);
B) grad{u -ug} =u.gradu:+uggradu|.

[-Mmucon u=xy'z" dynkuun sa M3, 2 1), N (5 4, 2) nykra
Gepunran. By Qyuxunsunnr M wykranarn MN  sextop  AyHaanum

GUliMya NOCHMACHNH TONRHY.
Euw w. u gynkunannnr M (3, 2, 1) dykranam xycycni XocHAanapH:

T8 e =02 174 -

lm—yzl,u 22.17=4;

—u == a F——4 - - . 3= M
|~ 2xyz y=2-3.2.13=12;

du

22| =3r% y=3-3-2% 1736

MN sexrop Gnnan Afuaanwn 6up xua 6§arau [ GupanK sBekTop

Fem My
- MM
ra tenr, 8y epaa
MN=(5-3)I+U4—-)]+(2-NE=20+2]+%,
IMN| =\ 274224 1? =3. Jlemax,
-~ 2=, 25 [
l=73i+5f{+73k.
Wynna#t wuaus,

du 2 2 I 68
Eet2i12. 2406 1=

2-muncon u=in(+y’) dynxunsunnr M (3. 4) uykrazaru
4 DYHKUNA rpafneHTH FFHAAMIBHAATH XOCHAGCHHH TONHHT.
Euynw. By epaa BexTop GywxumaHmar M(3, 4) wHywradarn

rpannentd Ounan GHp Xnn RYHANTAH, WYHHHT YUYH —‘;-‘% = lgradu!.

M(3, 4} uyxtanarn Xycychil xocuaanap:

6u | I 6, s l - | =3
x’+y’ T Prg In B
Demak, * 6+ 8
graduln=-§? :+3—;
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Wyunad kHAnG,
7= VEI+E 5=+

12.1.2. Arap $asonarn [ coxaHndr xap 6up M (x, y, 2} HyKTacuaa
a(M) =[P, Q, R} sektop (6y epaa P=P(x,y, 2}, Q=Q(x. 4. 2), R=R(x,
¥, Z} — CKaAAp PYHKUHANAP) aHHKAaWrar O¥aca, y xanaa D coXaaa
gexrop Maddon Oepuszar NERNNAAN.

BekTop MaHAOHHHHI 8eKTOp wuduFy ael WyHAaH YHIHKKA aATHAAAH-
KH, YHHHT Xap GHP HYKTACHA3 YPUHMAWHHI AYHANMIWK 1y HYKTara mMoc
Kearan a(M) BeHTOPHHHr AYHANHILN GHAaH GHp XuA GYAafu.

CHpr GynaruHHHr HyKTahnap® opKaan YTyBY4H XaMMa BeKTop
YHIHKNAP TYRNAMH 8exTop nadvaAapy NedHWAanM.

Bexrop ux3diaapH yut6y AnddepeHunan TeHrAaManap CHCTeMacH-
A3aY aHHKNAHANH:

dr dy _ dz.

Px, y. z] Qix.y 2) - Rix, y. 20~

Koopnunara.napu pakTra Gofaux Syamaran Mafispon (CKaadp &xH
BEKTOP) CTaHuORAP EKH 6apr¢apop Maddon gefunann.

3-Mucon a= —yi+ xj+4 bk vexrop Maikaounuur M(1, 0, 0) uyxra-
BaH yTanHTaH BEKTOP YHIHFHHH TORHHI.

Eunw Plr.y, 2) = —y. Q(x, 4. 2) =x, R(x, ¢, 2) = b 3KaAHANTHHH
XHCoOra oAHG, BEKTOP MH3IHKAGPHHHT ywly

Ill‘l¢ PEHUNAN TEHTAAMAANAPp CHCTEMACHHH XOCHA KHJAaMHI.
JapHH e4aMH3l:

d. d
[ =% [ xdx+ydy=0
dz_dy
| s, {42
X,+y==Cf.
Az _ dy
b x
€KH NapaMeTPHK llaKknja:
x=gucosr. x=Ccost,
y==Csint, .
dz  Ccostdt ¥=C sint,
. i €, cast 2=pbt4C,



Hurerpaanait aonmuiinapn sextop unank M(1,0, Q) nyKranan yranu
Aeran Wwapraaw Tonuaaan: Ci=1-ba Cy=0.

Wlynnalt kuaub, g= —yi+ xj+ bk  beKTOp MaAIOHHHHT BEKTOP
YH3KKAaPH ywly x=cos{, y=sint. z==bt (BHMT 4H3HK) TeHrramanap
GHNaH aHHKNAHAONW.

I- dapcxonn Tonwupur

1. Ky#nunaru

a) u=lIn{x? 2% 6) u=—o~
(4442 T
DYHKUHANAD HHKNAAAHTAH CKAAAD MaAAOHABPHHHI CATX CHPTASPH

TEHIIAMAJAPHHR E3HHT BA YAPHH HH3HHT.
2. z==xy ACCH CKAJIAP MAAIOHHHHT CATX YHIHKAA[HHH WHIHHI.

3. u=In (3— ) 42z dymxwssminr M, (1, 3, 2) HyxManam M2 (0. 5, 0)
HYKTA TOMOW AYHanHum ﬁyﬁuqa XOCHAACKHH Tonwur, H(: — —5—.

4 z=" \fx’-{-y yHKUHANHHT Mo (3, 4) WyKTanarw:

a) a={i, 1) eexkrop O¥ftnua; 6) Mo HYKTaHHHT PaaAHYC-BEKTOPH
Gyiinua; b) s=H4, 3} BeKTOp iAfHannwH 6ViMya XOCHAACHHH TORHHI.

)Ka)—i-cylapo

5. Arap u=~x’yz — xy'z 4+ xyz’ 6§nca M (L. 1, 1) nykrada grad u uu
TONNHT. o '
) & gradu-—?: 27+ 2%.

8. u-—--—x*+3y —22% Ba a=x’yz "$yRKHANAPHIHT M( :'? —-21 )

HYKTalalrH rpaIHeHTJapH OPacRAard. ¢ Gypuagm TafHHT. N %

7. z=—2§ CHpTHHHT M {2, l-. 8) HyKTagarn SHT KatTa KyTapHAMui

THKIHTHHIHE @ Gypuarnin Tomuur. XK: {gg=8 VIO, @ B87°40.

8. Arap:a) a=wyi+ wxj, w0;6) a=>5xi+ 10yf: B) a= 4#—-»95;»&
Gg'ma BEKTOP MAKAOHMANT BEKTOP UHIHKASPHHH ATOMWHT.
—?=C), 2=Cs; 6) X’=Cy; 2=Cz. B) 9’ +42°+C}, x=Co.

£- mycraxua st
‘1. flech z=4—x"— 4 CKaAAp MaHAOMHHHT CaTX YHIHKNADHHM B2

Mil, 2) nykTanatu gradz HH ACaHr. - -
2. u=x+In(y +2°t dynkunamnr M(2, |, 1) wykrasarw a= — 2+

+—k Bextop AyHaauuwmzard’ xocuaacHun xucobaawr. XK: -——\;E,
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3. z=5x"—2xy+y* cuprHuur M{(1, |, 4) HyKTasarn 3HF HaTTa
KTapHAHI THEAHTHHHHT ¢ Gypuarush TOMHHT.
H: tgg =8, ¢=83°.
4. Arap: _ . . _
a) a= (x+y)i—xj—xk: 6) a=2xi 482k
6¥aca, BEKTOpP MARAOHTAPHHHI BEKTOP WHIHKIAPHHH TOMMHP.
K a) 4y’ +2=Ch y—z=Cu
6) z=C|x', y=C2.

2-§. Bexrop mziaon oiumn. OcTporpazcuni veopemach.
Bextop (MaRaoH) AHBEPreHUMACH

1220. CHpPT OPKaAH YTAAHTaH OKHMHH xncobaaw.
Arap o CcUPTHHHr Xap OMp HYKTACHAArH HOPMANHHHT mychar
A HaAHWIH
A'=cosa {4 cosp j4+cosp &
6HPAHK BEKTOP OPKaJM aWHKIaWraw 6§aca, y xonaa a(M) =P, Q. R)

BEKTOP MAaMIOHHHHT ¢ CHPT OpKaau ¥Typuu !l oxusmu ne6 wyduiarw
HKXHHYH TYP CHPT HHTErpafHra anTHAAAH:

H= SSP(:, # 2)dydz+Q(x. g, 2)dzdx+ R (x, y, 2)dxdy ,

"

€KH

= SSIP(x. ¥, 2)cosa+ Q{x, y. z)cosp+ R (x, y, z)cosyldo

n
EKH BEKTOpP WakAaa
[l =SSE-E"do ‘
L]

Arap ¢ — EnHK GYNaKNH-CHANHK CHPT STAHG, TAWKH HOPMANHHHHT
OGupaRK BeKTOpH o ={cosa, cosf, cosy) 6¥aca. y xoana 6y cHpT opKaau
okuG ¥Yraawran a=|P, Q, R) pexvop okumud Il wn ywo6y Ocvporpan-
cknit — layce dopMynacn Epramuia XucobBnall MYMKHH:

ar Q R
ﬂ=®q?(Pcosu+Qcosﬁ+Rcos?)da= — 4+ —= 4 —— |dxdydz
W SﬂSS(dr [ [} )
6y epaa {2 — pa3oHMHr o CHPT Gunad Herapanaran Gyaaru.

a(M)a=|P. Q. R) sextop MaRnoHHuMr dusepzenyunacu neé diva=
=?{+Ta§+'5§ MyHoca8aT OHNAH  aHMKNAHFEH CKAJAP  MHK-

Aopra anTHABAM.-
Octporpancknit — Fayce opMynacn BeKTOp ulaknnAa KyAudaru4a

63HNALN"
W n -do=i§div5dxdydz .
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Bextop madioiin AneepreNuNscHHnEr acochih XOaccARapu:

a} div(a+ b) =diva+divh:

6) dive=0, arap ¢ — Jarapmac sexrop Gisca:

) divfo=fdiva+ ogradf.

Oy epaa [=f(x, y, z} — cuanmp Pynxuus.

1222, Cupr opiasn oxnd FTaiuras oREuuN XnCoBA3WIra MHCQANSD
K¥pamni. - ..

I-Mncon a=x—2y¢j4+zk sextop mafaownmnr x4 2y-4 32—
—6=0 remwcamumuur Gupsswn OXTANTAZ WMaOlRNAalIFAH WKOPN KNCMH

OYiinua oKuMEEN XpcobGRaur.
Esww. Texncankumur  wopuat  Gupank  pekropw  n° =
1 2 3 -
{ﬁ.—‘(ﬁ.—‘,—ﬁ}oyuu. a BeKTOp QEEMMEN KyAuiarw dopuayna
G¥fnva ancobmafiuna:

ll=<§x§)3-;%=—4‘ﬁ SS(:-@+3;;¢¢.
By ep” L J -

z=3(6—~1~2y). do= V‘-i- (-—;)’+ (~1) dsdy= "Tﬁaxdg

IWiyuasR wuru6,
1 -%5{:—4;;-{-6—:‘--2!!434!-‘;— 55(5 —6y)dxdy=

=2S¢fy S (l-—y)df=2§ﬂ—9‘)(6-2#)dy=2§[5—3y+2y')dy=
] L] L ]

3

=45{y’—4y+3)dy=4(“;'y°‘—2”’+39)|: =
34(-231—*18'1'9):0 .

2-mMucoN a=rxZit+y’f+zy'k mextap wmadaouwswr x4y 4
+Z=a® wap cwptm GFANYQ YHNWT TAlIKN TOMQHHIS OHHMHHH
xucobaanr. .

E 9w w. CHpT énuk GFATaNN YUYH G SEKTOP MaRAONHWHS T3P CHPTH
GyAuva Tauncy Tomounra oxwuk 1 wm  Octporpaackuft — Taycc
dopuynacn 67fH4a Tonamma:

n-W.Em- Sdeivad:dydz=- Sﬁ(z’+:’+y’}dxdydz.

¥u favcean wnterpannn wacolfinam ywyd xyAraarw dopuyaanap
éplamnAa chepHK KOOPOMHATANAPra FTaum3:

a1



x=rsinfcosq, y=rsind sing, z=rcos0,
dxdydz =r'sinfdrdgd®,

O0=r=la,
O0Los2n, *
0= 8<n,

¥ xonpa

In
n= Sjs r'sinbdrdedd = §r‘dr §sin9d0 § dop= “’: i)

2- dapcxona ronuiupuru

Lo a=(x—32)i+ (x+2y42) [+ (4x+y)k seurop mafOHHMHT
X+y+2=2 TeHHCAHWKHHHT OGHPHHUH OKTAHTAA &TraH IOKOPH KHCMH

65dnva oknmuuw xucobaanr. XK. =

2. a=8xi4\1yj+4 172k sekTOp MANAOHHMHT x+2g+3z—-l Te-
KHCAUKHUHT OMPHHUM OKTAHTIA MOANALUTaH KHCMH GYfiHY4a OKHMHHK
XHcoBaanr. Hopuan Oz YKH GuNaH YTKHP ;g‘qax Xocua Khaaau. X 1.

3.a=(xy+ 2+ (yz+ ) [+ (zx+ ¢} k Bexrop naﬁnouuuurM{l 3
—35) wyxrapard AHBEPreHUHACHHH xucobaaur. X

4. a=(x—y)i+ (x+y)]+2*k venrop uauﬂ.onnnur Cryi=1,
z2=0 ea z=2 cHpthap GHAAH 4erapanaHral UHANHOPHK MHCM CHPTH
6¥AHYa TAWKH HOPMaA AYHANHIKIA OKMMHHA XHcoGnanr. XK: —4n.

2- mycraxua uw

. Bektop Maﬂgouunur OHBEPreHUHACHHH TOMHHT.

a] amexy i+ x%yf+ 2%k M1, —1,3) uylcrana;

6} grad o, 6y epaa g=In(x? +y +2%);

B) grad x’+yi42?.

2. Bekvop MaitaoHHuur [T okumuun XHWcobaaur:

a) a=xi+3yj+2zk unHr x+y+z=1 TEKHCAHKHHHT OBHDPUHHM
OKTAHTAA €TraH IOKOPHIH KHCMH G¥iluua;

6) a=3xi—yj—2zk wunr 9—z=x"4¢* x=0, y=0 2=0 te-
KHCAHKAAP OnAaaH 4YerapafnaHran Gupop ucMm G¥fAHYA TawKy Hopman
IVHAAHWINGA;

B) a=2xi+ zk uuur z=3x"+2¢°, X’ 4y’ =4, 2=0 cupraap G¥inua
YerapanaHrad CHPTra TaliKH Hopmaa Offivua.
X: a) 1; 6) 22 8) 20,
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3-§ Bexrop madmonnaarn wmankau HNTe
Uwpnyanunn. Bexrop madzon porqn:.w'
Crone reopemacn. Unpxyxnunans xucobaaw, .

am={P, Q, R) BexTopHiNT L IPH HHIHK 6
R YAuua qusu
1e6 6y L srpu unank OjfAnva sexrop madgon oaﬁ'.“pf;n"imﬁ
BHHKNOBYH YWDy STPH MMINKAH WHTerpasra aftriunann:

Sde+ Qdy+ Rdz = Ss-d?.
L L

Arep L koMtyp énwk 6§aca, uusu a
+ KJII'I HHTe =
.'loug::; gﬁp::rryp Gzl::ua HUDKRYARGUACY nelinal;gx @ sextop wad
$ HINK L $830aa Gupop o cHPTHH Yerapanaray 6
CHpTAa a=(P, Q, R) mextop Gepuaran 6}acwu, y xm;pla uup:yn?u':& 36:
CHPT HHTerpannuun Sornoauy ywly Croxe dopayasacu YPHRANARpD:

ts)de+Qdy+Rdz= Ss((%f-——"a% cosa +

+ ‘;—:—%)cosp-l- (%—:—‘:)cosy)do.

Gy epaa A =[cosa. cosP, cosy) — HHTerpatnaw Gamapuraérrad o
CHPT TOMOHN HOPMAJMHNHF OGHpANX pewTopn, OGynla o CHPTHMHI Wy
romond GFduva L xoutyphn aRaaund yTum wycSat 6¥AHIIA Kepak.
Tpun dopmynach Cronc GOpMyNACNHMNT L STPH YHIHK Ba @ CHPT
Oxy TEKMCAHKIA ETTEH XOAJErH XYCYCHR XOAMANP.
a=|P, Q. R} sexTop MaRnOHNWRT poropu &xm yopaacu 1e6 yuby

cold= (5 — 5T F+ %-{%_F+ (52— )%=

dy
i. j- &
L N
a1 dy &z
P QR

pexTUPrA BATHALIN. )
Bextop wiaranaa Croxc Gopuysacs KynIarn K¥ PHHRULIA E3033.a0:

@a SS:;&maao

Bexrap malaoim poropunnnr Ganan xotcarapw:

2) rot{a+ §) =rota-rotd;

6} rotc =10 Oy epaa ¢ — aoumad (F3rapuac) mexvop:

8) roljga) =g rola+grad g-a. Oy epia g=gq(r.y. 2z} cxasmp
PyHEURA. .

W --eaS o«



I-MHCOA U=WwXF 4HIRKAH TedAHK BEKTOP MaRJOHMHHHT
$aIOHHHT HXTHEPHA M (x, y, Z) HYNTaCHAATM POTOPHUR TONHHI.

Eudin. YH3HKAH TelnK BEKTOPH U Hi XmCofaslMH3:

1 7 &
w, w, w,

|= (l"z—-l';b‘}-""'
x ¥ 2

+ (WX — @z} ]+ (W.y —wx) k.

v=?n')(7=

Jemarx,

rolg = 2w+ 2w@,) - .k =2w.

2-MHCON G=yi+x’j—zk vexrop Makmownnwnr L: & =4,
z=1J1 ainana 6¥finda GHpanK BekTOp R ra HHcGaTaHn aitaannG FTHWHHAF
Myc6aT AYKaNHWAA UHPKYNAUHACHHH HKKH ycya Guaan:

a) UMPpNYAAUWA TabpHduaan dofinaranud;
6} Crokc (opmynacuaan dofiganannt Xycobaaur.

Eunw. Ynama unanG, yHAa HOpPMaAnHHF Gupank BektTop n’=F
AYHaNMIUHHW 8@ KOHTYPHH afAaHHIW  RyHaanWHiN
(62- wawn).

Kypcatamu3
a) AfnaHaWWHr NapaMeTpUN TeHrAaManapi:

x=2cosl, y=2sint, 2=23,"0< 1] 2n,

Hananaérran C unprynrainsidu tebpudaan pofisananné Tonamui

n
C= @ydx +xldy —rdz= S [2sint{ —2sinidt) +
n L]

-

+4c0s%-2costdt —3.0]=8 § cos’tdl —

i

—4 (sindt =8 § (1 —sin?) d (sinf) —

-2

Sy B Sty P

(1 ~cos2t)dt=8 (sint—~sin’f) o

-—2(!—-—1;sin2t)|:'= —4n.
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6) Waprra kypa: A° =k, rota= (2x— 1) k. Crok popmynacura kypa:

C= SSrotE- n'do= {{i2x— 1) dedy = SS{2rcosq:-— 1) rdrdp=

Ty

a2 i ;
= oqu: §{2rcos¢p—- lrdr= "S (%r’cmq:—--;r’) I :dqa=

(%C(Bq;—i’)d’p':(-gsinq)—?tp) ! :’= —4x.

g b

(Hkku  JA40Ban  uuTerpaann Xxucobaaumna wyTs KOOPAHHATANAPHIS
YTHAIN. }

J3- dapcrona Tonwupuru

I. a=xyzi+ (x4 y+ 2} + (F + & + 2°) & pexrop Mafizounsnr M(],
=1, 2) nykragarn poropusn tonuur. X: rola= —37—3;/—%.

2. a=yi—~22j-+xk vekTop mafiponuMNr GHp namnaan 2¢°—yi 4
+2"=R* runepGanouanu Y==x TeKHCAHK KeCHUIHAAH XocwA Gyaran
3AHNe GYAHNE UHPKYAAUHACHRN TofuKr. Havnwawd Croxc dopmy-
AacH épaamuia rewwHpuur. : +3nR.

3. a=zy T4 x2° [+ yx’k vewr0p Mawgounuur x=y’+ 2° napaGaro-
HAHH x=0 TEMMCAHK OuAaN KeCHUNW KoWTypH Offn4a A'={ opTra
HucOatan MycGaT ainaHHMG YTHIWAATH UHPKYARUHACHHH XHCOOJANT.
H: 729x.

4. a= —yi+ 2/ k vexrop MahnoHHnnr x* 4y’ —2* =0 KonycHHHr
z=1 TeKHCAHK GHNAH KeCHWAW 4HIKFH L O¥finva n’=2% opTra HHc-
Gatan MmycGat afinaHHG FTHIIRATH UHPKYAALHACHHH Xucobnawr. M(: n.

J- mycrakus uiw

|. a=yi—xj+ 2k pextop MahgxoMHrur x'+y* 4 2'=4 cdepaHunr

\fﬁc’+g"' =2z KOHyC OHAaH KecHWWw 4H3HFH L GFAwva A=k optra
HHCGaTaH MyclaT afinaWnG JTHIWAATH UMPKYJAUHACHHK XHCOGAaHr.

2. @a=yzi+ 2xzj+ 4k pexTop MaRAOHMMHT 2= \/25-—«:’—5;2
ApuM  cepannir x’ 4y =16 UMAHHAP OuAaH  KECHWHW YHIKFH
L GyAwua n"=F% oprra HHcGatam Mmyc6aT MAyHanKwaa ahnaHu6
FTHLIZATH UHPKYNAUMACHHE XHCOGAAHT. .

3. a= (x—y)i+xj—2zk sextop MaRaoHHWHr x°4 =1 uwiaunap-
HHHT z==2 TEKHCAHK GHAAR KecHWHW Ynanfi L 6ffAuva 7' =X 6yaran-
2aTH HPKYARUHACHNH Xucobnaur.
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4-§. Norenunan MadnoH.
MNorenunan MaAAOHIATH YHINKAH HHTErpaAs.
Tamuavton Ba Jlannac oneparopaapu

124.1. Arap dazowuur OHp GornamAu Q coxaCHwuur Xap OHp
HykTachia rota=0 6yaca, a=|P, Q. R} sextop MaiaoH Q coxada
OTeNKUas EKH yropaacud Maiddon Aednaau.

rotgradue=0 6¥araHs y9yH HCTanral wu=ulx, y, z) cKarAp
MAROHHHHT TPAIHEHTH XOCHA KHArMaH BekTop MaftioH Xap AonM
NOTEHUHAAAHP. o Malidod §) coxala MoTeHUuHan GYAnL YUYH HKKH
MapTa y3aykcus aHdpdepeHunantanyBun u=u(x, y, 2} ckanap pyHxuun
MaBayn 6¥nuwy 3apyp B8a eTapan O6Yanb, yHuWwr yvyyw a=gradu
6VAHUIR Kepak. u=u (X, i, 2} GYHKUHA a MaALOHHHHT noTenyuaau (Exn
noTeryuas PysKyusce) AeHnaanm. .

a=|P. Q. R) noveHunan MafioH Y4yH NOTEHUHAAHH TONHLINHHF
yutby QopMyaacH YpHHAHIHP:

uix. y, 2) = S Plx,y. 2)dx+Q(x. y, 2)dy+ Rix,y, 2)dz+C,
oM

6y epaa Mo{xo. o, o) — € coxanHHr SupopTa TaHuH HyKTacH, M(x, y,
2) — cOXaHHHT HXTHEPHA HyKTacH, C -— HXTHépu# ¥arapmac.

by thopMynanan uuterpasnaaw ffanra GoraHK 6Y¥AMaraH HKKHHYH
TYP STPH YW3HKAH HHTerpannn AWcobaraw dopMynact Xam keaub
YHKAOH: '

S Pdx+ Qdy+ Rdz=u(B) —4(A) ,

AR

6y epia u(A) ba u(B) noTeHUHAAHWKT AYARMHT SolunanFHY A Ba oxupru
B wykTanapunarn KHAMatnapw.

_ Arap dazommnr Q coxacmaark xap Gup HyKrana diva=0 6¥aca,
a eexTop MafloM Oy coXana corenoudau €KW _madvacumon maddow
nehnaan. divrola=0 6§araun yuyH HcTanraH a BEKTOpP MAHXOHHMHI
POTOP Maii0HH CONEHOHANH MAAAOH G¥nanH.

Arap ¢asonnnr Q coxachla a Bextop Maiiaod GHD BAKTHHHF ¥anAa
XaM MOTeHUHan, XaM COMCHOHRTH G¥rca, ABHH L COXAHMHI Xap Kadcu
HykTacuaa diva=0, rola=0 6yaca, g BeKTop MaitnoH Q coxana
2apuonun smalidon fednsaann. FapMomik MailACHHHHI L MOTEHLHAAN

6u

A

Jlannac TeHFAaMaCHHHHF eYAMHAAH uoopamnp‘ Jlanaac TeHrAaMacHHH

KaHOoaTAaHTHPYBYH a=ulkx, Y, 2) OQDYRKUHA Jcapuonux dynxyun
AefHaanH.
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I-mucon a=2xy42, x* =2y, x} BEKTOPHHHT MARAOHW MOTEHUH-
an, JeKHH CONEHOMINH IMACAHTHHM KypcaThir. Bepuaran mahaowHwr

MOTeHHHAAH & HH TOMHHT.
E wu . Kyfinnarura sramna:

P=2xy+2z Q=x*—2y R=x. wymnnr yuyu:

TR i j 3
= ¢ & 9 2 LA 9
rota= ™ w a2l dx ax az§
X

P Q R 2ey+2 x*—2y
={{0—0) —F {1 — 1} + {2x—2x) k=0, AbHn @ — noreHuHan malizon.

a BeKTOp NAeBepreHUHACHHHK TonaMH3l:

leE=—3;+%§ + —3§=2y—2 +050,

6HHOBAPHE, g — COTEHOMAAN MaNioH 3Mac. Bepuaraw g mahinon
NOTEHURANH 4 HH KYAWAarH popMynasan aHWKJafMH3:

ulx, g 2)= S Pdx+ Qdy+4Rdz+4C,
oM

YHIHKAH HuTerpan GownauFHs Mo (xo, yo, Zo) B8 OXHpFrH M(x, y, 2)
HYKTara GOFAHK. AHHK HHTerpanra yTHG Tonamua:

r [ E
u(x, g, 2)= SP“"y' 2)dx+ SQ(xo. y. 2)dy+ SR(xc, Yo z}dz4C .
= L} %

Maakyp xonna Mo(xe, Yo, 2o) HYKTa cudaTHaa koopaHHaTanap Gown
00, 0, 0) wn ornw mymkrd. Wyuaad xuaub,

uix, y.2)= S (2xy+2)dx+ {(*—2y)dy+ xdz 4+ C=
oM

= {ewraacs {—2may+ fodet-c= wytaaii—
q L] a

— 4 C=xy4x2—y*+C.

2-MHcCoON a=[yz—xy, xz—%-kyz’, Xy +y’zt wmadaow  norew-

HHam 8Ku NOTEHUHAA 3IMACAHTHHH TEKLUHPHHT, YHHHI NOTEHUHANAHHM
TonHHr XaMaa A (1, [, 1) pa § (2, —2,3) HyKTanapuH TYTalITHPYBYH

HHIRK GFRHYA MOC YHINKAH HWTerpannH xucobaanr.
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E v n w. Bepwanwura xypa:
P=yz—xy, Q=xz—i.;—+yf’. R=xy+y'z,

WYHHHT YHYH
i i
3

&lm ol

rola= dx oy

yz —xy xz-—i:—+yz’ xy+yiz

=(x+292—x—242) i+ (y~y) [+ (2—x—z+x} k=0

DeMaK, d — NMoTeHUWas MWAaRaoH, GHHOBAPHH, YHUHT NOTEHLHA M
MUBMYA. YHH OAAHHIH MHCQIAArHra ¥XUIall TONaMH3:

ulx, g, 2)= S(yz—xy}a‘.r+ Syz"'dy+ Sl]dz+C=
[1] L] 0

- e 4 [ [ G B

Wynaah xKuand,

uix, ;;, z) -—=xyz——%+# +C.

Morenunan maiinonaa uH3HKAIM HHTErpan A ea B HyKTaaapHx
TYTAWTHPYBYH Afara GoraHk 6¥aAMafan, WYHHHT YYYH YHH

S Pdx+ Qdy+ Rdz=u{B) —u(A)
AB
¢dopmyna Gyiinua xHcobaaitmua:
§ wz—mdx+ (2= 54y Yy + (s + y'2)dz =
A8

=u(B)~u(d) =(2-(—2).3- 22 4 SN

12.4.2. Bektop aHaNMIWHHI acOCHA  TYWYMYanapW  (rpaaweHt
OuBepreHUHRA, paToplun famussTon oneparopu Reb ara?lyaq:t P .
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é 4 = J -
V= ax !+6‘y !+6z k
Anddepenunan onepaTop (CHMBONHK ¥ BeKTOp Kabn GearnnanyBud pa
«Habaa» Ne6 YKuaysud) €paamiia Tapchaall Kyaai.
BeKTopHH CKaAsapra KynaiTupull, HKKATa BeKTODHHHI CKajsip Ba
_BeKTOp KynaWTManapd KaGH mabiyM offepaliiafapran (bqﬁnaﬂanuﬁ,
acocHi nHddepeHLlnan amaltapud 7 oneparopu €plaMiia e3aMmu3:

gradu="1 %—+}’%§—+7€% = Vu,
diva=224 224 R—v .3,
7 %
rota= —6(—?; T% % =V Xa
P Q@ R

Kentupu6 YTuarad amaanap Oupunwu rtaprubau dupdepentuan
amasiap dehvnann. FaMuAbTOH onepaTopu éplaMuna BeKTOD aHaMHW3H-
HHHT  Mypakka® wngosanapu ycThaa Auddepenunan amaadaapHi
(MKKHTA &KH KVnpok ckaaap ¢yHKUMANAD KymaldTMacH, CcKaJsap
(OYHKUHAHUHT BeKTOPra KyfafdTMacH, BEKTODPMAPHHHr BeKTop K¥mair-
MaJapu Ba X. K.) Samapuw Kynai. Bynaa dakat wyHH scia cakjaaui
JA03UMKH, Oy omepaTtop AHGdepeHUHaANall oOflepaTOPHAHDP Ba KYMaiT-
MaHu AudpepeHUnannall KoHAacHHH BHAHLL Kepak.

3-muacoan. HEKkdta ckansp ¢QyHRKMMA o Ba v KynaikTMacHHWHC
rpaaveHTHHH TOMUHT.

Eun . Kyiluparura sramus:

grad e .v=Vuvr=uVe-tuvvu
grad av=ugradv 4 vgradu.

12.4.3. Hkkuuun taprubau Gewra auddepeHUnan amanby E3WLU
MYMEKHH:

divgradu=V - Vu= vV u=Aq,
Oy epaa

& & a2 9
A=t S4+-5=V
axt g a8
udrona Jlanaac onepatopH Aefinaanu:
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rot gradu=(V X V¥V
divrola=v . (Vv X a);
grad dive=V (Vva); _
rolrota=v X (¥ X a).

FaMuALTOH ONEpaTOPH V' HHUHT BekTOp MabHocHAak rof grad u=0
(MKKHT2 KQIJHWeap BEeKTOPMHHI BeKTOP KymafTMacHra 3ramu3)
3KaHAHTH B3 div rota =0 (KoMDaanap BeKTOPAADHMHr apanalr K§nahT-
MaCHTa 3MAMH3} SKAHAHIH KeauG YHKad.

4-Mmucon. u=—: $yukunn, 6y epaa r= \/x’+y"'+z’. rapMOHHK

DyHKUHA SKAHAHTHHH Ba E=gradu—aex‘rop MafaoH rapMOHHK

IHARAHTHHH HCGOT KHAHHT.
Eyuw. Hactnab Sepuaran GyHXuus yuyH Jlanaac TeHrnaMacu

2 2 2
%+ﬂ+ SU 0 exu Au==0 FPUNIH IaHUHK TeKBPaMu3. Bynnur

¥ a4
Py Pu Pu .
yays =, Prilre) Ba Ay AapMy XHeoSnadmua:
Qu_ 5 %8y Wz
ox Ay JER T2 A
Pu 13 e 1 W A 1 3P
PeaE L Ll e L L e A
=3 3 3 3
B e - R

Hemak, Au=0 Jlanaac Tedrnamacu FpHHAH, GHHOGapHH, Gepuarau
u=%— FAPMOHHK (YHKUHA.

MuconHH eunwna napom 5Tamud. Tonamua:
=~ =.‘i‘i"' Pu= | duT
a=grad u ax‘+ay ;+—6?k
- 1 - - -
a=——(xityj+zk).

Mahaymkn, ncTaaran 4 yHKimA yuyw: rol g=rot grad u=0, atun a
HHHT TaDMONMKAMIHHH 2HHXAALWIHHHMT GHPHHYH wapT GaMapuarau.
Hekuhun wapr: diva=0 xam GaXKapHAamH, YYHKH

div a=div grad 4= Au=0.
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4- Gapcxona ToRULPUFU

l. @ MaAZOHHMHT NOTEHUWAJ 3KAWHHW KYPCaTHHr Ba  YHMHF
fOTeHUHANH 4 HH TOTIHHI:

a) a=2xy, X’ —2yz, —i*)
6) a=Bry—y’, x*+3x)
B) a={y+2, x+2 y+
r) a=lzcosxy, xzcosxy, sinxy}
K: a) u=x’y—y’2+4C;
6) u=x"y—xy'+C;
B) u=xy+yz+xz+C;
r} u=zsinxy+4C.

2. a=(yz+1, xz, Xy} Mafinod NOTeHUHAAN 4 HH TOIHHF B4
(232

(y2+ 1)dx+ xzdy + xydz YHIMKAW HHTerpajHn XHCOGAAHT.
Lt

XK u=x+txyz+C; 12.
3. Bepuaran HyHKUHA FapMOHHKMH:

a) u=lnr, 6y epaa r= \/x"'+y’ :
6) u=r—x, Oy epha r= \/x"'+y"’ ;

B} y=Ax+ By Cz+D.
A a) xa; 6) A¥K; B) xa.

- mycraKua ui

@ BEeKTOp MANJOHHHHI MOTEMLHAMINIHHH TEeKWHPHHF, YNHHF
NOTEHUHANIHNH TONHHT Ba @ BeKTopaan A (&it Gowu) Ba B (&i OXHpH)
HYKTANapHH TYTaWTHPYBUH €A uu3nru OFhnal oaunraw Y#3IHKMH
HHTErpan KHAMATHHH XHcobJjaHr:

1. a=Pxyz, 1z, x%)
A(l, —1,2), B(—=2,4,2). X: 34
2. a={*—2yz, 4’ —2xz, 2*—2xy} ‘
A, =1,1), B(—2. 2 3). X: %.
3. a=Ruy+ 2, 2xz+4x°, 252449
A@© 1, =2),8(231). X: 25.
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9- nasynasud yucol TORULWDPUKATDU

I u=u(x, y, Z) cHaAAAp MARAOHHWHT M HyKTagarwu { sextop
A¥vannwn GYAHUE XOCHAACHHH TONMMI: +

1.1

1.2.

1.3.

1.4

1.10.

L.11.

112,

}t—(x’ﬂ.a + 279,
=7

ML |)
u=x+In(Z £,
l=—2i+(f—-5,
M2 1,1

u=xy— ry+1",
f=2f—25.

ML, 5, —2:2
=ygIn(l + £} —arclgz,
foo g o8,

MO, 1, |;

u=2x (Iny—arctgz),
—-B¢+4;+3k
M(—-2.1, —1).
u=In 3-x) 'z,
7——:1+2;—2‘E Y
M{l, 3. 2).

u=sin{x+2y) + xyz .

{=4743].
i 3a

M=(3 3 3)-

u=rLyz—In(z—1),

1 =57 6]+ 2y5E,

MO, L 2).

s=x"4 V42,

T=]—F.

M, '_—3 4).

u=2+/x+y +yarcigz,
I=4—2k,
M@, —2. 1.

442

1.13.

1.14.

1.15.

118,

L7,

1.18.

121 u=

1.22.

1.23.

1.24.

u=-=z +2arc (x—y),
=l+2j— Eg

M(l, 2 —1).
u—ln(;

+4) +xyz,
Y A
Mil, —! 2).

u=xy——;,

M(—4,3, —I).
a=In(x+ \¢+2?)
I= —2{—j4+&

M(l, —3,4),
y=x'—arcig(y+2),
= ’— N

M@ 1, 1).

4=y + 'zt 2,
r=23+5fia?‘§. gy

. M(), —1, 2).
1.19.

u=In(xy+yz+x2),
4i—2—2%,
M(—2,3, —1).

. 4=>5x yz—x{z+gz

T=8—4]+8
Mil, 1, 1),

10
Pidrden’
1=37—2] 43k,
M(—1. 2 2)

u-=—-—-‘___
Cfrd’

I=—4i—3k,

M“sx% 2).

2_ »
7_1_251_'_213 ‘2 4y
Ml, =3, 2)

U=x +xy —bxyz,
I=3i—[+3k
M(l, 3, —5).



125, u= I+t pyit 2,

r-2f+F.
Ml ll
1.28. u—ln(x + z+
[ — 65— 25{’_'_ k,
Mi(l, 3. 0).
1.27. u-=—-+——;.
I=03742]+3k.
M(—I,1,1).

2 u=u(x, y, z) QYHKUHAHKNHT M HyKTanaru 3HF KaTTa §3rapuww

KaTTaanre Ba AFHaNHIWINHK TONHHT:

2.0, u==xyz,

M(0, 1, —2),
2.2. umxyz,
M, =2 0).
23, umry'z,
M(—-l 0 3).
24, u=xy’2,
M(—2 1 1)
25 u=xy+¢z,
M(O. _2u |}'
28, u=xy—xz,
M(—1.21).
2.7. 1 == XY2Z,
M(2,1,0).
28. u=xy2,
M(2 0, 2).
2.9. um=zxyz’
M{3. 0 1)
2.10. u=x'yz’,
M2, 1 —1)
2.11. umy’z—2,
M0, 1, 1)
212, u=x (y+2).
M{0, 1, 2).
2.13. umx’yz,
M{l, —1, 1).
2.14. u-xyz’.
M(4, 0
2.15. y=2+yz,
M(-=3, 0, 2).

43

1.28. u—-x’+%+z — 2xyz,
I=4r+2
M{l, —1, 2).

1.29. u=|g(x_’+y_{+z’).
[=4i—j—2k,
Mi—1,21).

1.30. u==—-2£_ %,

¥ z 2
I=—-5¢7+2;\‘P—E.
M{2. 2, 2).

2.8, u=(x+4y)7'.
Mo, —1.4).
2107, u=x(y+2).
M4, |, =3).
218, u=x'(y+2°.
M3, 0 1).
2.18. u-.t(y2+z’),
M(l, —2, 1),
2.20. ymxlz—y’,
M(l, 1, =2).
2.2, u=2Py—2z,
M(=2 2. 1)
222 y=y(x42z),
M0, 2, —2).
2.23. u=r'yz,
M(l, 0, 9).
2.24. u=(x+2)5°
M2 2. 2).
2.25. ym= (£*+2)y°
M(—4,1,0).
2,26, ym (X —y}2’
M(1, 3, 0).
2.27. u=x"+3/ -2,
M(D, 0, 1).
228, u=x2+y.

220, u=xy’—32,

2.30. u=z(x4yg),
ML, —1,0).



d u=u(x, y. z) ba v=v(x, i, 2) CKaAAp MafiaOHNaD FPADHENTNA PH

opacHaary GypyaKHH TONHHI:

a.l u=i;i+ey°+3 V622,

v=tZ,
a3 | 1
M(\/? 3 —\!-3—)
8 4
3.2. |I'J=‘}:Y —-—é;-f-%‘
v=x?yz*

33. u=92r— L _

\F)

34. u_.ﬁ \/Gx"—-ﬁ V624222,

o
| 1
M)
6 & 2
3.5. U= o —2£y+3__z'
o
T T
M35 i vE)
3 4 1
3.6. U=—x—+;-— v‘gz
p= :f
M(I.2.—\—}§

2 _
37, u=-164"+3+62°,

44

3.8.

3.9.

3.10. u

3.2

a.13.

d.14.

‘u=3 ﬁx"'—-—% -3 \ﬁz’.

U-——-——

M2 B)

=3 \/21:’—-%—-3 \ﬁz’.
v= xf

e \F)

_._+__
s

o=LL,
M(l.2,—ﬁ).

w?e i 1

JG:'

u=x" 495" +62%,

v== xyz.

M(l 3’ v‘s)

_2 ___ &
y== + y %_l

=2 (N5 E3)



3.15.

3.18.

317

3a8.

a.19.

3.20.

3.21.

b= \/fx’—%’% —6+/222,

v=xy’z,

2 1
“‘(L'E'“JE)'
2r 2y 32
v=$.
LI N
M( v2' v2' v*?s)'
6,2 303
"_x+y 242z’
o=¥L,
= 5 V3
m(ve. 2. )
u=_1__ 22 _3v3
V2x ¥ 2z
VP

MGr V2R

—
| I
(7 w1
u=x'—y’ 32
2
b=t
I 1 I
Mg )
’
S e AL
z2
ﬂ=—§,
2 2
54(33 2.-\f;)‘
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3.23.

.24

3.25.

3.26.

3.27.

3.28,

u=-—{’—-_i_£

NGRSy &

£
v=y2;1 . .

a 3
M(yz. vz, &
u=%x’+3y’—-2z’.
v=xy2’,

( K
M@T ?)

_ —~ a_ y:l 423
u-—g VQI 2_\{'5__5
o=

( 3
M(3.2. V%)
u= yIr—2 _6.3;

1)
A4(2.33-J§)
u=x’+9y’ 462

|

V=—,
gz

MG 3)



3.29.

2L _& .
viT Vi
¥
.

J3
V2 V2

3.30. u= ——~§+—V§—’+s V32,

x’z

M(\F Vi)

4. @ BeNTOp MaAdOHIarH BeKTOP UHIHKIAPHH TOMHHT:

4.1.
4.2,
4.3.
44.
4.5,
4.8.
4.3.
+.8.
4.9.

4.10.

4.11.
4.12.
4.13.
4.14.

4.15.

5. @ BeKTOP MARAOMHHHT P TEKHCAHK BA KOOPAMWATA TEKHCAHKAADH
XOCHA KHACZH NHPAMHAAHHHT TALWKH CHPTH GFAHYE OKHMHHH HKKH YCYA

Ayl — 9xj.

a=xi+4yf.
—4yl +BzEk.

a=4zj—9yk.

i B
| lI

a=>5xi+ 10yj.

a=yj+ 42k,
a 9yi — 4xj.
a=4xi+zk.
a=2yi + 3xj.
a=3xi4-62%.
a=yj+3zk.
a=2z{+3yk.
a=xi4yj.

a=2yj+62k.
a=5zi+ 7xk.

OGHNAH TONHMT:

a) oKam Tampuduiad ¢olnanavus;

6) Ocrvporpaacknit — layce dopmynacH épaamuina.
&=3n’+ (+2)j+ (x—2)%,

a4y z=23.
a—(3x—-l)e+{y —x+2)f+ 42k,

5.1.

5.2,

5.3.

54.

5.5.

p:x—y—2

4.16.

4.17.
4.18.
4.19.
4.20.
4.21.
4.22,
4.23. a
4.24.
4.25.
4.26.
4.27,
4.28,

4.29.

4.30.

& =

a=2xi+4yj.
a =420 —9xk.
a=2xi 4 82F.
a=~6xi+ 12zk.
a=4xi+ yj.
a=xi+zk.
a="7yj+ l4zk.
-—92; —-4yk.
a=uxi +39.'
a=2zi+3xk.
--—xf+ 3zk.
a—-2x: +6y,t
a=>5yl+ Txj.
@ =92{— 4xk.
a=2xi 462k

a=xi+(x+2)j+ (y+zl£

Ir4+-3y+

Z2=3.

a= (x+2)i+(2—x)f+ (x+29+2) %,
pixtytz=2

a=(y+22)i+ (x+22)]+ (x—2y) £,

P 2x+y+2

o,
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5.6,

5.7,

5.8.

5.9.

5.12.

5.13.

5.4,

§.15.

b.18.

5.17.

5.18.

5.21.

5.22.

5.23.

5.24.

5.25.

A= (x+2}i+ 2]+ (x +y—2)K,

P ix42¢tam2

a=3x— i+ (2 +2)f+ 22—k

P 2x—3y+4z=6

E==(2y+z]t’+ (x—y}}'-—i’zf,
DXy z=2

a—(x+y)£+3y1+(y—z}5

P 2x—y—2rm 2

a—(x+y—z):—2y;+{.r+2z)i.

P2yt 2=2

. a={y—2)i+(2x+y)j+ 2k,

P:2x4ytzm2

a=xi+ (y—~22)+ (2x—y+22)k,
P42y 22=2

a= (x+2z)i+ (y—A2)j+ 2k,
P42y 42z=6.

a=4xi+ (x—y—2)j+ (3y+22)k.
g 2xtytz=4

am= (22— x)i+ (x4+20) [+ 32k,
px+4y42:=8.

G=42i+ (x—y—2)]+ Ay +2)k,
px=2y+42z=2

a= (x+y)i+ (y+2)j¥+2(z+ )k,
p: Ix—2y+422=06.

dum (x+y+2)i+ 2]+ (y—T2)k,
P 243y z=6.

a=(2r—z)i+4 (y— )]+ (x4 22)k,
pix—ytzm=2,

a=(y—2)i+ (x4¢)j+k,
pr42yu4-2:=4

d= (22— x)i+ (r—y)[+ (3x+2)E,
P oxty+22=2. )

a= (x4 2)i+ (x+3y) [+ 4k
px+yt+2z=2

a= (x4 2)i+ 2]+ 2x—y)k.
P24 2y+ti=4.
a=(3x+4y)i+ (s+2)j+yk.

P x4+294+2z=2
a=(y+2)i+ (2 —2)j+ (y4 32}k,
P 2x4y+3z=6.

“?



5.28.

$.27.

8.28.

5.29.

5.30.

d= (y+2){+ (x+65) [+ gk,
P x4+2y422=12
a=(y—2)i+ (s + 29} +uk,
g x+dy422=06

G= (y+2) i+ ]+ (¥ — 22Tk,
P 2x42y+42==2
d={x+2)i+2j+ {(2x—y)k
g dx+2y+2=6.

a=2z+ (x+y)j+yk

p: x4y+22=2

6. 3 PEKTOP MANAOHHHHT P TEXHCAHNRNNT KOOPAHNATE TEKHCAHKAA-
pu  Ouran Kecwuwnas xocun Oyaraw  yubypuex xowtypHw GyiAnva
UMPKYNAURACKHR {0y TeHHCARXHUHEI HOPMaR BexTopHra HucGaTau

annannb

yraw ffnaanim Mycbar OyAranpa) HyAngars HKKE ycya

Gunan xucobaaur:
a) uupKyASUHA Tavpuiduaar doRaananns;
6) Croxc dopmynach épramuaa.

6.1,
6.2,
6.3.
8.4.
8.5.
6.6.
e.7.
8.8.
8.9.
6.10.
6.11,

g2

a=2{+ (x+y)j+yk.
P ty+22=2

a=(x+2)i+zj+ (2r—y)k,
P 3x4+2y+ =6,

G= (y+ 2} + 2]+ (y—22) %,
P xF2yta=2. .
a=(2y—2)i+ (x+2u) [+ yk.
P x+dy422=6.

d=(y+2)i+ (x+6y) j+ yk,
P4 2y+22=2

a=(y+2)i+ (2x—2}]+ (y+ 32)k,
P 2 y4dz=6.

G=(3x+4-y)i+ (x+2)}] + 4k,
P x42p+222

a=(x+ 2} +2[+ (2x—p) &,
P 2x42¢y+ 2=y,

G= (x4 2)i+ (x4 3y) [+ vk,
Pt y+2z=2

8= {2y —2)+ (x4 y) [+ «k. '
P2y 2r=yd, it L

= (22— x)i+4 (x—y) ]+ (3% R,
g (@it x 9+ (3x+2)

Ge= (20— 2){+ (y—x) [+ (x+22) &,
Plx—y4rm?,
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LLE

6.13. a= (x+y+2)i+422j4+ (y—T72)k
P 2x4-3y+2=~6.

6.14. a—{x+y)z+(y+z)f+2(x+z)k
P 3x—2y+42z=6.

1=4zi+ (x—y—2) ]+ (By+2)k,

—2y42:=2.

= (22— x)i+ (x+2¢) ]+ 32k,

P x+4y+2z=8.

6.17. G=4xi+ (x—y—2)]+ (3y+22)&,
p: 2x+y+z=4.

6.18. a= (x+2z)i+ (y—32)]+ 2k,
P 3x42y+2z=6.

6.19. a=xi+ (y—22)j+ (2x—y+22)k,

. prox42y+22=2.

6.20. a= (y—z)i+ (2x4y) [+ 2k,
p 2x+4y+z=2

6.21. g= (x+y—2)i—2¢y]+ (x+22)k,
pr x+2y4+2=2

6.22. a=(x+y)i+3yj+(y—2)k
pr 2x—y—22=—2,

6.23. a=(2y+ 2) 7+ (x—y)]— 22k,
plx—ytz=2

6.24. a=(Bx—y)i+ u+2)j+ (22—x)k,
p 2x—3y+4z=6.

6.25. a= (x+2)i+2j+ (xFy—2)k,
px+204z2=2.

6.26. a= (y+22)i+ (x+22)]4 (x—2¢) %,
pr2x4y42:=2.

6.27. a=(x+2)i+(2—x}[+ (x+2y+2)k,
px+ytz=2.

6.28. a=xi4 (x+2}j+ (y+2)k,
P 3x+3y+z=3.

6.29. a= (3x— 1)+ (y—xF-2) ]+ 42k,
pr 2 —y—2z:=—2.

6.30. a=3xi4(y+2)j+ (x—2)k,
prx+3y4+z=3.

l

6.15.

6.16.
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7. @ sexrop MaAaOH coreHonaaumu (1 —I11- papuantaap),

DOTEN-

udaami (12—25- papnantnap), rapMoHHkMH (26—30- papuanthap)

SKAHHHH aHHKNANT:

71, a=({y+2)i+xyj —xzk. .
7.2, a=x'yi — 2xy’[ 4 2xyzk.

7.3. a=(2yz—2x)i+ (xz2—2y) ]+ xyk.
74, a= (2 =2)i—3xyj+ (' +2°) k.
7.5. a=2xyzi—ylyz+ 1)+ 2k

7.6. a—-(2x——3y):+2xy;—zzk

17 a= =g )i+ (' — )+ (P — 1)k
78. a=yzit (x—y)j+2'k.

1.9, a-(y+z}:+(x+zn+{x+y)k
7.10. a=32yi — 2xy°] — 2xyzk.

T a=(x+y}i—2(y+2)j+ (z—x) k.
7.12. (yz-—?x]r+{xz+zy}f+xyk
7.13. a —yz:+xz;+xyk

7.14. a=6xyi+ (365 —2y) ]+ ZE.

745, a= (2x—y2)i4 (24— xy)j+yzk.
7.16. E—(y—z}¢+3xyz;+(z x}k

7.17. a-(y—z}:+(x+z};+(x - 2)k.
7148, a= (x4 y)i—2xzf —3(y+ 2} k.

719, a=24 (x2+y) [+ X*yk.

7.20, d=xy(3x—dy)i+ P {x—4y) [+ 32
7.20. a=6x"43c0s(3x+22)]+ cos (3y+22) £.
7.22. a=(x+y)c+(z-y)f+2(x+z)5
7.23. a=3{x—z)i4 (£ — ") [+ 32k,

7.24. a=(2x—yz]:+ (xz—2y) [+ 2xyzk.
7.25. a-—3::+4(x-—y];+{x—z)k

726. a=x"zi4 '] —x2’k.

7.27. a=(x+y}t-j—(y+zn+(x+215-
7.28. a= ii'+ %}'4- {-ia'

7.29. a
7.30. 2

161
[0

]

t:n

=yzi+ xz_j' + xyk. )
=(y—2)i+ (z2—x}j4 (x—y)k.




13-6 0 6.

MATEMATHK ®H3INKAHHHT ACOCHRA TEHTNAMAJIAPH

1- §. Top reGpannin Tenrramacn yuyw Kourn Macanracuun
anambep ycyan Guaan eqam

13.1.1. MateMaTHK &HIHKaHHHT KYNCHHA Macaaanaps  Xycychh
XOCHAAAH OH(deperUHaN TeHTAAMaaapTa KeATHPHAaIn. BynrapaaH swr
K¥M y4paRAHTaHW HKKHHYH TapPTHOIH TeHrNaManapaMp.

YMyMuit HpHMHHIUNH

Fu 3 #u du du _
A;;;-FB——- +C——+D-a—r-+Ed—y+Fu--f{x- ¥

dxdy af
6yaran XyCycHR XOCHAANH HNKHHYH TAPTHOAH YHIHKAH LndrdepeHtnan
TeHr1amaHH Kapaimu3i. By TeHrnamana HomabayM u{x, y) ywxuus
HKKHTA Yarapypudara Gorauk Gyan6, temrnamanmur A, B, C, D, E »a
F wospdHunenTIapy XaM ymyMaH adTranaa x Ba y napra GOFAHK
MabayM PyHKUHRNAp. TenraaMadHHr ¥Hr ToMoHHAArH [(x, &) DYHKLUHA
GepHaran yHKUHA O6§auM6, y Haira Tehr 6yAca, TeHFIaMa GkKuW9u
TapTubAu 68D WURCAU YUIUKAUL XYCYCUL §OCHAGAU TERZAA M deiRIaaH.

Arap teurnamaMnur Gepuaran coxacuaa:

B8’ —4AC>0 6Yaca, Tenrnama rHnepéaIHK,

B°—4AC =0 6ynca, Tenrnama napaGoanx,

B? ~4AC << 0 6yaca, TeHIAaMa 3MAKNTHK TYPra Ternu.1x 6yaaan.

TopHHHI K¥HAAAAHT TeGPAHHUIN, METANN CTePXKEHHHWT G¥fnamu
TeGpaHUIUH, CHMAArH 31eKTp TeSpaHulitap, afinanyRYH URAHHAPAAT)
afilaHma TeGpaHHWIAp, Ta3HHWT TeSpaHHwnapH wabu  Macanana|
runepGoaKK TYPIATH SHI COANa TYAKHH TeHraaMacH

2 % __ 221‘__0
ar a*

ra aTHG wenaam.

HeCHKAHKRHEP TapKaduill WapaéHH, FOBAK MYXHTAA CYIOKAHK Ba
Fa3HHHE OKHMUIN MacadacH KalW Macananap napaGoAHK Typaardw 3Wr
C0A03 HCCHKAHK TapXaauil TeHrramacd (Dypoe Tenraamach)

02_6_1.’!‘__ ﬂ' 0

-
art ay

ra a6 Kenaau.



TeGpaHuiunap, RCCHIAMK YTkasnty pa Anddysna wabu Macananapra
TETHUWAH CTAUHOHAD MAPAEHIIPHHHT TAAKHKOTHA3 SMIHATHK TypAaru
TeHrnraManapaan ¢ofinanawnnaan. By Typaari swr coana TeHrtaMa

L

#u #u
AL I AC I |
ol + af

A=

Jlannac TewraaMacHaHp.

13.1.2. ¥Ymymnfi K¥putiHWAa GepUAraH XYCYCHR XOCHNAAH HHKHHUH
TapTHBAH  MH3HKIH  audupepeHUHAN TeHFAAMaHHHT  Xa@paKTePUCTUX'
renzAamacu n0eb

A(dy)® —Bdxdy+Cidx)?=0

oABRA anddeperunan TeHrhamara aiThaagy.
I'umepOoaHK TYpAarH TeHrJaMajap y4YyH XapaKTeDHCTHK TeHr/AaMa
¢(x, y) =C ba p({x, y) = Cz nHTerpanra sra 6¥namn. YMyMui TeHrnama

E=glx, ), n=v(x, ¥}
a/MatUTHpPHIWAAD €pAaMHia

u it dJu  du
el (& u. e FF)
WAKALATH KAHOMEA KYPHHHIWIN KeJATHPHAANH.

MNapaaidK Typaars TeHrAaMagap yMYH KapaKTepHCTHK TeHrAama
GHTTa (X, y)=c yMyMuit yHTerpaara sra GyauG, yaap E=gix, y),
n=mn(x, ¥) — (1 ¢ ra GOFIHK GYAMaraH HATHEPHA PYHKUHA) ammMaiuTH-
pPHW EpRamuAaa

3 du du
F=Fln e 5 55)

LWANINATH KaHOHHK KYPHHHILTA KeATHPHAALH.

3AAHNTHK TYpAarH TEHrAaManap yuyH XapaKTepHCTHK TEHrAama
HHTerpantaph ywly kypuhiwra sra 6¥nann: @(x, y) £ip(x. y) =Ci
Gy epaa’ @lx, y) Ba ¥(x, y) — xakukui DyHKUHRNAP. E=¢(x, y),
n=10{k, ¥) aAMaAWTHPHUINAP €PAaMHIA FLAWNTHK TYPAATH TEHN1aMa-
Aap ywby
f_’_u_ azu___ du  du

2'|' . = (E-'I‘U-'EE.-EE)
KaHOHHK WaKATa KeATHPHAadu.

I-mucon Ywey

Pu #%u Sy du . pdu
Yor than,+3 s T ot 25=0
Auddepenlinan TeHIIAMAHH KIHOHHK KFDHHHINFA KeATHPHHE.
Eunuw Bywpa A==4, B=8, C=3, AC—J:—E-= —4 <0, Aemax,
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I"HI'IGPGD-‘IHK TypharH TeHrflaMara sraMHl. Ternwasn XapaKTepHCTHK
TEHTAAMAHH TY3aMHI:

4(dy)® —Bdxdy+I(dx)? =0

4(—‘;{—)’-—3 2 4 3=0.

4 3 !
%E HH TONAMHI: %a_t_? GyHaan y ==—— aa y".--i— Xapanre-

+

3 1
PHCTHK TEHr:NaMa WuTerpasnaph: y— sx=C, Ba y—3x=C, IKaWaK-

ruHu 3bTHGOpra aanG, §=y——:21x, r|==y——;x farapyeuknapus  an-

MaWITHpHUtHK Gaxapamua. Ickn Yarapypuunap GFfH4a XyCyCHR XOCH-
A3aapHH  AHrH  Yarapyeundtap 6Gfdnya xycycuit xocwaanap Sunau
uiponanaimna:

du __ du 05+an dn __ du a 3__&_( I);

9c T O ox ¥ @y ox ot 2 2
Qu By df , du dy g_._i + du
dy OF dy | dn oy at an’

Fu_ 3 a du\ _ 1 9 ( du )=
2 2 3 2 ax \dn

3 (fuz a’if_ai __l(a’u.gﬁ_ Fu om
a? ox atdn dx okdn dx an? 9x

3 f 3P | & Lf_23 a1 Y
=73 2 g 2 aton 2\ 2 o 2 59

Fu 3 o 1
a2~ 2 atan ' 4 an?’

au d fou @ fdu

e = (3t o G )=
Fu on  Fuof | Fu , Fu oom
Gidn dx 552 ax dnat dx 3,12 ix

Fu 3 Fu 30’« t

!
2 65011 2 aE? 2 dnit 2 5,1

3
i

S G G

153



By an Pu ot 6 u dq
+onat ndt Oy + akon dy + 3,19 ay
Fu au #u
£ -a—E; + 2 aton —a"l—a' .

Bepuaran Luddrepenunan TEHrAaMara MHKNHHYH TapTHOAH XocHAanaap
yuyH TonHAran wbonanapHH K¥AMH3:

Fu Py, 3

(5 +odm + 25 Govoa
Fu Pu Fu
+3;’;)+( 122516 3E¢?n_4 )+

+EE+ra (% )0

CoraanawTHPHILAAH KeHHH GepHAraH TeWraama ywly

éu - #e ) du
9350“ —-O &Kn r&‘-ﬁ+3-&—n=0
KSHOHHK KypHREWWra (runepOanMK TYp) KeATHPHAAIN.

13.1.3. T'unep6annk Typaard Ba napaloank Typlarn TeHrAaManap
KYNHHYUA BAKT 0apoMMAa comHP G¥AyBuM Hapaéwaapui ¥Yprawuiwaa
Kyananunaan. Uy cababan Gy Aonnapaa HMNaHAETraw u QPyHKUHR
{ BAKTra Ba x KoOpaHHaTara GoFAHK G¥naan, ABHH u=u{x, {}.

Kyfuarad macanahn TYAHK Xan STHW yuyH Oy TYpAarn TeHr.1ama-
aap Gunau Gupra we2apasuli Ba (olusaurus waprsap Xam Oepuarad
Gyaniuu WwapT.

Bownauwrwy waprnap (=0 na waranaérran u ¢ynkluun sa
YHHHT XOCHAACH KHHAMATHHHHI OGepHaHwHaaH (runepGoarnK TYpAAry
TEHMIaMaNap YYYH) €KH OYHKUHAR KHAMATHHHHITHHA GePHAHILKAAH
(napaGoaHK TypAard TeNrnamanap ydyyH) uwlopataup.

Yerapasufi waprnapaa uix, {} HoMaDAYM PYHKUHAHHHT
y3rapyeuy x HH ¥3rapHw OPaAMFHHHHr OXHPJAApHABFH KHAM3TAapH
SepHnadn.

Arap Kapana&érrah MapaéH yuyH YIrapyBuum x HuHr ¥arapuuw
Opa/HFH YeKch3 nel Kapanca, y xaana Macasda dakar Gowaanrny
wapraapiaruha eunau0, u(x, {) QyHKUun yuyw Nerapabuii apraap
Kydnamanan. Macanaiaa ¢akart GolunanFHy wapraap Gepuaca, GyHaah
Macana Kowu smacaracu AeAHNAAH.

Arap Macana YeKNH OpanHK yuYyH Kyfimaca, y Xanda OoOWAaNFHy
wapTnap Xam, derapapufl wapraap Xam GepHaAHwH wepak. By xaa-
ALa apasaiue macasaza sra 6ynamui,

JanunTHX TYPAarW TeHrIaManap oharla CTaUHoHap kapaéunapra
TErHUIH  Macaaanap kapanaérranga Kyanauuwnaaw. Llywrwr yuyu
¢t BaKT Oy TeHrAaManapAa KATHAWMAAAH Ba HINAHAETraH eunm daxar
KoopauMaTtanapra GofanK G¥Anb, macanra uerapaBHi wWapThapaardua
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eynnaan. LUlapraapuunr Oepuanwmra w¥pa [upuxae wmacanacw,
HefiMan Macanacu éxy apanall Macanadap KYAHAHILH MYMKHH.

13.1.4. TopHuWr KyHaanaHr TelpaHWWANapPH XaKHIarH MacaNaHH
KYpus YnKaAAHK. FPNHH 3rHAa ONAAMTAH HHTHYKA HN rop NeG aTattalH.
TOPHHHT KHYHK K¥HAAJIAHr TeGPaHHWIAAPH TOPHHHT TelpaHHll TeHraa-
MacH (TYAKHH TeHrNaMacH)

Pu_ s o
ar ax?
HH KaHO3TAGHTHPYBYH u=u(x, /) Pynkuus 6uaan xapakrepranaiu, Sy

TeHiraamala x TOp HYNTacH KOOPAMHATACH, { — BaKT, a° — Top Tad-
€PAANTIH MATEPHAAHNHT PHIHK XOCCANAPHHH AKC ITTHPYBYH TMMHA.
lunepbanuk Typaarw Tewrnamara sramu3. (=0 nafrna TOPHHHT
XQNaTH ul;mg=1(p(X} BA TOP HYKTAAaPHHHHI TE3AHFH %':—L p=Wi(x)
MabayM G6§acun (Kowwn macaaacu).
TopHuAr TeGpanuilnapH TEHINAMACHHHHT EYHMH YWOY KYpRHHLIra
Ira:

Tl
ulx, ) = "“—““‘;1‘”"” -;-—2"]l S $(x)dx.

£ —=ar

by dopmyna rop refpanut remcsaracu yuym Kowu smacoracunune
asambep ewumu nel avananm.

. =y S0
2-MHCcON ull_o = I'_o—-l] 6¥aca,
Pu_
o o .
TEHINaMa EYHMHHH TOHHF. .o
Eqnm a=|, g(x)=x", $(x) =0, wynra Kypa 4= “i‘_‘_‘;fl"_';_‘!’_‘ﬁ“_“_.
2 2 4
6yuna @{x) =2+ Wynaah Knan6, u= {’_—-—rl—"—;i‘—"'ﬂ— SKH u==x

I- dapcxona ronwupuru

I. TenrnamanapHy KSHOHHK KYPHHHLIMA KEATHPHHT:

a?" u
? oyt =0
a) x e y g 0:
. 2. . #ze ; 6’z= 3
6) P sin‘x — 2ysinx xdy +y FY 7 0;



8) #%u 9. #u Pu_

?_— &x&y+ y’
1 du a’z % 4z, Fu #u
L 25 £y =0
X: a) 656n =% an'ﬁ) o' F+a A ) ae’+ ?
2. Arap u| =0 illl—| =4x 3KaHH MabayM G¥aca ﬁ=
: Tl togd lrmo ' 6'2
=4a—; TemrnaMma euuMuHn Tonuuar. XK: u=xi.
du - Fu 2 e

3. Arap u|, =sinx, —a‘-" o= Ojaca, ¥ =a o TeHT/1aMa

GunaH aHHKAAHYBYH TOPHHHT t=2—'; nafiTaary WaKAHHH aHHKNAMT.
MW u=sinxcosaf41¢; arap t=% G¥aca, y xanna u

%0 ABHH
Top ublcuHccanap ¥Kura napaajen.

I- mycraKur uiu

l. Teur.naua;iapnu KaHOHHK K¥PHHHLUIA KeJTHPHHT:
2 d 2z #z 2 d z N
a) x Tor 6x6y+ af =0

] 0’2
’_?F*'f?

)Ka)— 0.t=

'

=0

622 r4

- 2 [} § I 9z -
n=3s+y: 8) 52+ L (E 0§+ﬂ6q) E=yiq=x%
2. TeHrNaMaNapHHRT EYHMHHH TONHHT:

#u 6u

du
—'—-'6‘2 &x’ Gyl'lﬂ.a u I =X, Fn '-‘—0__- -—X

.n =y, 06)

a)

Fu 2 6 u du
6) Y R af 6)’“113 “ I =0, N 'l-o

RHia) u=x(1—1i):

=C0sX.

1 .
6) u =_Cosx- sinaf,

-
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Pu_

FT T

GHANAH AHHKNAHYBYH TODHHHT { = AarH WAKAHNH TOMHHE.
H: u== —sinx.

3 Arap u |t_o=sinx, =cosx G¥nca,

du
-a—‘- | f—0 :I'CHI'JH Ma

2-§. Heownanx FTNaINW (THAKMN) TEHTAAMACN YYYH aparalls
macananw Pypoe yeyan Gwagw evwmit

13.2.1. Bepuaran Goilinavfuy Ba derapaesit wapraapaan dofizana-
HHOG, cTepeHaa TEMNePaTypa TAKCHMOTHHE aHHKAOBYH uix, {} PyHKUH-
AHH TOMWIN Tanal KHJIHHCHH.

Macana ufx ¢} frap=f{x) OGownawrny »va ufx, {} lrmo=atx,
£) {rmi=10 €Kn

duy _duyp
ax 1-0 61 =yt
Yerapapuii Wapraapia

oy O

57 Py 0!

HCCHKHK YTHAIHUI TEHTIAMACHHH EYHLITE KeATHPHAAIN.

XycycHA  XOCHAAAH TEHFAAMaAapHH ENHIIHHHT KeHr TapKkaJjrad
ycyanapraaw OHDH  F3IrapyBYHJIapHH aXkpaTill ycyaH &xn Pypbe
veyanaup. By yoynara wypa xycycult ewnm u(x, £y = X b g ixiy, (1)

- aml
KVPHHHIIAA HANAHBANW. ul,.u=t|,=;2=( uverapasuii waprnap Guaau
Kyhnnran macanz yuyH ®ypbe ycviaHra MyBoPHK eynMm:
Tl

a'a’a

uix, )= L be ° -sm-“—";—Ji

At

Kyprunwmaa 6¥naaaq, 6ynaa
b, =5 Sf{x}sm -—dx.
ou du I

9x Lemo™ Gx
YUYH 3CA eNHMHH

‘-ao uerapasufl wapraap Gusan Kydnaran macana

_ a%a ’n’l

u(r.t)= Zae ° -u:c:\s¥+.u0

(a,,= Sf{x)dx a =%§f(x]cos—’5"?f-dx)

-

KYPHHHILRA QNAMHI.
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du
T 7 (0<<x<Cl, i>>0) TenrnaMaHHHr

x, arap 0<’xg—;— 6ynca,

ull-0=’(x}= I
{—x, arap 3<x<f 6¢nca

GownaHFu4 WapTHH BA u|;mo=ul|;oy=0 4erapapuii wWapTAAPHH

KAHOATAAHTHPYBYH €YHMHHH TOMHHI.

Eunw., Depuaran uerapabBu WAapTaapHH KaHOATAAHTHPYBYH
E€YHMHH YIOY KYPHHMWAA HANAHMH3:
- ATl
u{x.t}sz,e ¢ -sm“—?s

L A
GyHna

; T
=—f‘: Sf(x)sirl E;—‘—d.:r=% Sx sin ﬂ'—t.'b\:+
]

x

9§ e s=x, ds=dx,
= - sm— =
+7 S“ o dx= d!—smﬂdx.t-z———!cos“—“
i an !
T
ix nnx
_T( an ——-I-—an )l +
2 2 nnx ix nax £ nAX i
+ 7(—;‘: T TRt Hs'"T) g
LI
S 2n Slﬂ‘?
ﬂemvax, H3NaHAETraH eyns ywby KYPHHHIWIrA 3ra:
22
agx, ) = 2 ——sln——e ?.sin Snx
o ] i
KM
_ Aty )
u(x, f)——— 2 (—n* L. ¢ Lgin M@kt Dx
e+ !
13.2.2. Bup ToMOHZAH YerapafaHran (APHM YeKcua) CTepMeH yuyH
du -— 2 8%
R
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TEHFAAMAHHHT  Uliwo=f(x)} GCowaWFHy wWapTHH Ba 2|,_o=¢(!)

HerapaBMi WAPTHH KaHOATAAHTHPYBYH edumH ywGy dopmyaa Guaau
aHHKNAHAlH:

o _ -

u(.t.t)=2”:ﬁ? Sng;[e el

- #anf ] ¢k 4 3
— s - . n’n-q: — )
e a'£+2n,;,§q>m e =¥ (t—nq) dn.
9 du u
“MHCOA. -§T=—a?— TEHFAAMaMHNT 8|;mo=f(x) =uo GownaHFHY

IUAPTHH B3 U}, ~o=0 UYerapaBHi WapTHH KaHOATNAHTHPYBYH €YHMMHH
TOMHHI.

Evunw. Bepraraw Wwaprraphi KaHOaTAGHTHPYBYH €YHM IOKOPHIAATH
dopMynara kypa ywly KypHHHWra 3ra:

.5 [ _acd | aen?
. o __ [
uix, 1) "'__“2\:;: §uo e e dt
éxu
L) I{—l’]’ l&+1l'
“ TV _a .
u(x.t]=—2-\;;=!’§[e bl 3 ]dg
'23.5_ =p, db= —2/fdp ne6 GeArnnal, GHPHHUH HHTErPaaHK anMaw-
THPaMHI, AbHK
w T T o ol
wpa )@= § ey o))

I

G6yHaa dl(xl=—;,2: Se‘#dt. ;‘55’
1]

=y, dE=2+jtdp ne6 Oearnaab,

T

mu3. Ulynaait KHANG, ednM yiiGy KYPHHHUIHH 0NaaM:

ufx, ) ==u,,¢l(-2%)
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2. dapcxona TOoMMUpUFY

1. ¥ :ynanru { ra TeHr, TaWKH MYXHT TaBCHPHIAH MyXopadaiawray
Ba ulymo=f{X) = ﬂ“—" SounanFuy TeMgepaTypara ara G6yaran Gup

MHHCAH cTepwen Gepuarad. CTepKeHHHHT OXHPAAPH HQIra TeHr
TemnepaTypaia TyTHS Typuaaan. Hecu¥auwk ¥TkasHW TeHraMacH
€YHMHHH TONHMHT (CTepXeHHHKr (>0 BaKTAarH TeMNepaTypacHHH
dHHKAHr).
A A
K ou{x, f)—"E Z —1 ¢ 7 sipllatla
= wﬂ+n’ b

2. Arap ApHM YEKCHI CTEPMEHHHHr x=0 4Yan OXHPH HCCHKIHKIAH
MyxojalahaHral, TeMNepaTypaHHHr GoWNAHFHY TAKCHMOTH
0, arap x<<0,
Ul,_g=flx)={ wu, arap Q<Cx<2{
0, arap x>{

6108, HCCHKAHK JTHA3HW TEHrJaMacHHUHT eUHMHHH TONHHT,

Ko wtt) = {035 -0 G}
2n

3. Arap CTepHKeHHHHT Ul _g=f{x) =%x—sin-—‘—x GoWNaHFHY

TeMnepaTypacH GepHArad Ba OXHPAAPH HCCHRKAHKAAH MyXoga3anaHrad,
du du

BHH — = ——
A ax | rmo™ 3¢

HCCHKJIHKABH Myx@aaaﬂanraﬂ CTEPKEHAA TeMnepaTypa TAKCHMOTHHH
TOMHHT.

X alx, l=nt 3 ,32
4mo MR+ 11T (2k—1) (2043)

=0 6¢nca, yaynaurd [ ra TeHr Ba CUPTH XaM

ymmf

_ {ulh-:-lu )zr

os (2k+l}:u.

xe 7

2- mycranua uw

1. dlico=x(I—x), tlrmo=ul,ai=0 waprrapaa
dn_ gd u
a
HCCHKAHK YTKAa3WW TEHFAAMaCHHH eUHHI.

- _ ¥t ha !r
~. X: u(x 1) =£;3 Te (=) sin Zodlax .
E f (2a 413
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2. Arap yaynaurn | ra TeHr CHDPTH HCCHHAHKIAH MyXopaeananran
CTEPMERHHHT GOWAAHFHY TeMIepaTypacH

2&0 t
~;~ arap ngg-ﬁ«.
fley=1¢ .
—-?9 ({—x), arap %<xg'l

O§ANG, CTEPKEHHHHT y4aaDH XaM  MCCHK/JTHKAEM MyxobaiaiaHral
6ynca, wy CTepHeHSa HCCHKANK TaKCHMAANHWHNY TOMHMT.

‘uo - s 2{2“;{"1} ax _ JIJI'F;snza?!
Ko ulx, ) =222 e
n

am (2a41)*

3- §. Anpuxae macanacuun ponpana dypoe
ycyan Gunan eumwin

Hupnxne macanaciiu Kapaiimua: Loupa wuwaa Jlannrac rtenrnama-
CHHH KaMOaTAAHTHPYBYH Ba AoHpa verapacHga GepHaraW GynKUHAra
TeHr GyAraM rapMoHHK (PyNKUHRAH TOMHHF.

Macaaanu euntt yyyn Kyr6 KoopanyatanapuaaH QoilaaHaMul.
Mapka3sn Kyr6aa 6§au6, paanych R ra tenr aokwpa Sepuaran GYACHH.
r<g R AoHpada rapMOHHK, r==R afnawana ul,_p=/f(y)} wWapTHu
KaHoaTIauTHpyaun (f{p) — OGepuaran &ynkunwn) wa Oy alinanana
yanrykcHd 6¥araw u=u(r, @) QDYHKUHAHH H3rakimud. Haravaérran
yHKUHA AOHPpaAa KyTO KoopaHHaTartapuia é€swaran ywby Jlamnnac
TEHMIAMACHHH KaHOATIaHTHPHWH Kepak.

2323 P fﬂ
e

®ypse yeyausanw dQoigananut poupa yuyH Ilupuxae wacanmacu
E4YHMHHH TOMaAMH3:

Re-F
utr, 'P)_ﬁ S“ ) R2—~2R;cas(t—wl+r2dt

By uuTerpan flyaccon untezpasu neG aTanafH.

Mucoa. Bup MuHcan JonKa DoHPadWil MracTHHKana TeMnepaTrypa-
HUHF CTaUMOMAP TaKCHMAaHuiHHKW Tonkur. [aacTunka paanyci R ra
TEHF, YHHHT I0K0pH KHCMH | ° aa, nacThy KieMH O° 13 TyTHO TYDHTaaH.

Eunw. Macana waprura xypa:

0, arap —a<<1<0 6¥aca,
I, arap 0<<t<In Gyaca.

fir) =[
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Temnepatypa TaKCHMOTH

R

dr
3 R _Rres{t—g)+7°

u(r, q>l=2—',‘

HHTerpa OHAAH aHMKNaHanH.

1=£ 2dt
dr=
1+# ]:+:2

fure nHTerpaanaw §arapysBuncu ! (— tg— )nan ctgl rava Jarapa-

aAMAWTHPHWHH KHPHTaMHI, SyHAaN cos{r—g) =

au. IHynaad Kuaus,

apt

k]
| - R+v et
uir, ¢y =— _— L ¢ =
= S ® i@y = yarctg(Gry )Ic.-;-
-‘?

=% [rete(52; i o (o)) -

R+'(ctel+tz—t) o '2

R_
—arc g 2R

(—==)

I
=—_arc tg

EXKH

A

R
mo-((pc:n By TeRrAHKHH ¥Hr TOMOHM MaH(HIl,

tgun= —

Aemak 0<Zg<In A2 4 PyHKUNR 3<u<l TEHICHANHKAAPHH  KaHo-

ataanTupaan. By o yuyn 0 <@ <n 2a yw6y equmra sra 6ynamua:

A -2

L ktall
lg(n—un) =operr sing €Kn uzl——arc g WRrsing -

6) lMactkn Apum JoHpana KoANAWTaN HYKTANAP YUYH (< @<2n)
ctgiT—‘f-=! ypuura kyhnwaax QoRnananamus, GyHaH cOS(T—¢) =

2d¢ -
=" dr=——"_, Ter w y —ctoX
e T 1+ AHIH HHTErpaana Y3IrapyesuucH f ( Ctgz )

naH tg—} raua yarapann. ¥ xonna ¢ Hedr Oy Knfimaraapu yuyH yw6yra

3raMna; -



'E_
S R
(R4 4 (R—r)?2 .

= t[arc te(f 55 tg )+ arc te(Frocted))

_ #_r
u=——arc tg SRrsing ’ n<p<I2n.
3uaun Yur Tomon mychart (sin @<I0), WYHHHT YIyYH 0<u<—;.

3- dapcxona ToRwnpuru

KyT6 KoopauMaTtanapudu KHPHTHG, |<{r<C 2 XaAKaHHHI HYNH
KHCMH yuyH Jlannac TeHrTaMacHHHHF

u]!-=|=0. ulr-2=y

YerapaBHi WAPTAAPHH KAHOATAAHTHPYBYH eYHMHHH TOMHHC,

XK ou{r. @) =—g— sh(lnr) -sing.

F-_mycramua uw
Au=0 Jlannac TenrnaMach yuyH J[lHprxae macanacHuMHr

1 <Cr<C2 xaaKkaaa u|,.,=sindg, #|.o2=1[+cos2q¢ verapapnfi twapt-
JapHH KaHOATAAHTHPYBUH EUHMHHH TONHHI.

e ) E T C A L



14-6 06

IXTHMONNHKAAP HASAPHACH BA
MATEMATHK CTATHCTHKA

1-§. IXTHMOAIHNHHHT KAACCHK BA CTATHCTHK TabpHpaapu.
TFeoMeTPHK 3XTHMORAHK

* H.1.1. 3XTHMOIAHKAAP HA3APHACHAA Xoduca Ae0, CHHOB HaTHMACH -
Aa p¥h GepHitH Mymkud G¥aran xap KaHaafl $aktra aiTuaaiam.

CHHOB HaTHXachia anGartra p¥H GepaauraH XoOHMCa myxappap
(U) xoduca Zefinnann.

(CHHOB HAaTHXAaCcH1A Xed KauoH pyil GepMaiiiuraH XOIHCA MyMKuH
Gi. maean (V) xoduca deinnanu. '

CHHOB HaTHmacHAa DY Gepullin Xam, pyit GepMACTHIH XaM MYMKHH
Gi.raH xoauca racodugud yoduca pedunam.

CHHOBHHHT Xap KaHaah HaTHMacH 3tementap xoduca aefinnain.

Arap 6uTTa cHHOBHHHT ¥3HAa A Ba B tacoangmidl Xoancanap 6up
PaKTAa pyi Gepmacanap, yaap Supeaauxdasac (Gupearuxda Gfama-
2an) xoducasrap Jefmnand. Arap CHHQE HaTHXKAackaa OHp HeuTa
XoducaAapiuir dakat GuTrack pyi Gepca, yiap yoducasapuune THia
CYPYXUALE TUIKIL 3TAOH defidaaln.

Arap A sa B XoancaJapHHHr Xe4 GHPHHH HKKHHYMCHTE HHCBaTaH
piii GepHwH MyMKHu JeAHwra acoc G6yamaca, 8y XNoaucanap Tewe
LMKORURTAL 1€ANABIN.

A xoagwcamnwr pVi SepMmacauriaan ubopat Oyaram A xoamwca
A xXoancara xapasma-gapuu xoduca Aefinaaam.

Arap A Ba B xoancanrapaaH GHPHHHHT PVii GepPHLIH HKKHHUHCHHHHT
pyit Gepuw éxkn pyii Gepmacadrura Tabeup 3t™aca, 6y xoaucaaap jiapo
apKau (Gorauk Ofamaedn) xoducarap Aeimnaaw. Akc xaraa A ea
B xonucaiap Oorauk xoducasap neitHaany.

14.1.2. CHHaw HaTHM3CHAA TeHr HMKOHHATAH f# Ta IeMeHTap
xoaucanap pyi OGepHwH MyMKMH GVacwu. Bupop A XoaWcawunr pii
Gepritth YyYyH 3JeMeHTap XOAHCANapAaH m TacH KyAaHIHK TYFAMDCHH.
¥ xonga A XOAHCAHHHT KNACCHK 3XTHMQAAHTH A\~

m

PpopMyna 6HAAH ANHKNAHALH. =
IXTHMOAAHKHHHT X0CCaN@PH!
|. Mykappap XOAHCaHHHT IXTHMQAAHTH | ra TeHT, ALHH

Pith=1.
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3. Tacoanduit A XONHCAHHHT IXTHMQLAHTH YYYH

o PA

YPHHAN. /

14.1.3. 3xTHMANTRKNAPHH GeBOCHTA Xucoballla KYMHHYA HOMGH-
Hatoprka dopmynanapHian Gofllantanunaiu.

pun asMawirupuuirap AeG n Ta TYPAH INEMEHTAAPHHHD Oup-
Gupuaar PakaT WoHNAWHWH GHAaH DAPK KHAYBYH KOMOHHAUHANAPHTA
AATHAAIN. n Ta TYPAH 3NEMENTIAPHUHT YPHH aAMAWTHPHIINAPH COHH
P.=n' ra Teur (nt=1.2.3...-n}.

Ypunrawsrapywaap n Ta TypAW INeMeNTIaH m TajaH Ty3marau
KomGuHaunanap 6¥ax6, yrap Ouwp-GHpHaaH € NEMEHTAAPHHHT TapKH-
Gn, € yaapHAHT TapTHGH OHaaH dapK KHAZAK. YAAPHHHT COHH

m__ "
A" = (a—m)!
dopmuyaanrap Guan TONHAAAH.
Fpynnaaouwsap — O6up-GHpHRaH Xew OG§amaranila GHTTA 3JMEMEHTH
Gunan GapK KHAYPUH 7 TA ITEMEHTIAH m TadaH TYIHAraH KoMGHHAUKA-
AapAHp. YNapHHHT COHH

€k AT=n(n—1)(n—=2)...(r—m+1}

m n!
= —————- 3 TeHr.
C" m'{in—m)! €
14.1.4. XonHcawnur wucbuii wacroracu ne6 Xoawca pyA Geprau
CHHOBJAAP COHHHHHI ¥TKa3naran 6apda CHHOBNAP COHHra HHCGaTHra
aiTHAAANR:

W{A)=%,

6y epla m — XOAMCAHWHHr P¥R GepHlnapH COHH, m — CHHOBAAPHHHI
YMYMHA COHH.

CHHOBNAP COHH €TapJHYa KaTTa G¥MraHna XOOHC3HBHHT CTATHCTUK
axrumoAtucy CHpaTHAA HHCOHR YACTOTaHH DAHW MYMKHH!

W{A;zP(A)=-';—',

14.1.5. TeoMeTPHK 3XTHMOAAHK. D) coxa D cOXaHHHI KHCMH
(6VAaari) 6¥acHH. Arap COXaHHHF YAMaMHHR (Y3YH/HTH, 103H, XaXMH)
mes OpKaJH GeqrHaacak, TABAKKANHra TalWIAHTAH HyKTawwar D co-
Xara TYWHLW SXTHMGATHIH

D
P(A) =$;3'- ra TeHr.

1- mucon Kytnaa 3 7a ok, 7 Ta Kopa wap 6op. Yuaan TapakKkaanra
QIHHFAH WAPHHNT oK Wap GVAHWH IXTHMQINHIHHH TOMHHP.

30—665 465



Funw. A oIHHFaK Wap oK IHaHAHTH XoawcacH Giacwu. Maskyp
cHHOB 10 T3 TeHE HMKOHIATAH 31eMeNTap Xogncanapman ufiopar 67aub,
yaaphuHr 3 Tach A xoawcara Kyaadank TyFAnpysunanp. lemak,

P(A}=|—::)=O.3.

2-mucoa. Typyxna 12 rtanaba 6%auf, ynrapuuur B nadapu
atnounnap. Pyiixar 6yinua taBakkannra 9 tanaba tawnal oTHHAM.
Tauna6 atWrannap Hyuia 5 TtanaGa awioyn Tanaba Gyauwm
IXTHMOQANHTHHH TONKHT.

Eunw. CHHoBHHHT OGap4a MyMKHH O6¥1raH TeHr HMKOMMATIH
30eMeHTap Xxoaucarapu conn CY; ra Tewr. byaapunwnr wuwaau Ci-Ci
TacH TaHaal aluKraw Tanabanap wunaaM 5 TacH anaodr Tanabanap
xoancach (A) yuyn Kyaainuk tyFaupaan. tynunr yuyw

&g 723 876 _ I
P{A)=_'('_:§"'='| TR N PR TRIT -

3-mucoa. Knpkma aandGoHunr 10 ta xapdpuian emareMaTHKa»
c¥xu Tyanaran. By xapaap Tacoou$pau counnrG keTraH pa Kafranad
HXTHEDHA TapTHGLA AHFHATAH. SIHA €MaTEMATHKA» C¥aH XocHA GYAHIM
IXTHMQAJHTHHH TONHHT.

Eyvnw. A — «MatemaTuka» c¥an xocud 6¥aan xoaucacu. Tewr
HMKOHHATAH MYMKHH 6¥araH sJeMeNTap xoaucanap cowd a= 10! 6¥1u6,
A xoawcara Kynalawk spatysunaapw m=2!.3'.2! 6%aaan. By epaa
MaTeMaTHKa c¥aWaa «M» 2 wmapra, «a% 3 wmapra, «r» 2 wmapra
TAKPOPAAHHUIH XHCOOra OIMHAIN.

_m_z¥2a__ 1
P(A) = n I 151200 °

4- mucon Tenedouna Homep Tepaérrad alGoOHEHT OXHPTH HHKH
pakaMHH 3cnaH wWkapHl x§iad Ba daxar Sy paKaMaap xap XHA
IKIHAHTHHH 3CNa0 KQIraH XQANa yNapHH TaBakKanura Tepau. Kepawaw
PAKAMAAP TEPHAFARAHCH IXTHMQMIHTHHH TONHHT.

Euntn. A — HKKNTA MePaKMH PpaKaM TepPHATaWAHN XOIOMCACH
6¥AcHH. Xammack G§anG, YHTa paKaMAaH HKKHTAAAH HEYTA YpHHAalL-
THPHILAAP TYIHW MYMKHH 6Yaca wywda, abHn Afo=10.9=90 Ta Typan
pakamaapri TepHW MYMKMH. ILIYHMHHr yuyW KAGCCHK IXTHMONAHKKA
Kypa

5- mucoa. Ppanuys raGuarTwydocr Bioddon (XVII acp) Tanrann
4040 mapra Tawaaran pa Synta 2048 mapra rep6an Tomou Tywray. By
CHHOBAAP Ma)XMYacHDa repOAH TOMOH TYLUHIIH YACTOTACHHH TONHKY.
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2040
Wid)= 40‘0,..0.50693.

6-Mucoa. R panmycau noupara WyKTa TaBaKKaaura TaULTaHraH,
Tawnanran HyKTaHHKT 10Mpara MYKH YHIHATAH MyHTa3am yubypuak
HYHTA TYWHWH IXTHMOANHTHHH TORMHT.

Eunw. S(D(} — yuSypuakuunr ioau, S(D) — JOHPAHHHT  103H
g?ncuu {63- waka). A — HyKTaHWHT yubypuaKKa TYIIHUH XOAHCACH.

Kanaa

S0 _ 3y
SO~ an

PiA) = 04137

R 33
= 04137,

P(A) = m

63- waka 64- wawn
7-mncon [0, 2] kecMaraH TaBaNKaAHra HKKHTA X Ba y COMAAPH
Tannanran. By comnap x*<S 4y<C 4x TEHrCHIIHKHH KaHOaTAaHTHPHIIK

INTHMO/L ITHHH TONKHE.
Eun i {(x, &) HYKTaHHHI KOOPAHHATANADH

Ossxss 2,
Oy 2

TEHTCHIMHEK 1ap CHCTEMaCHHH KaHnoaTjaaHTHpaaw. By — (x, g) Hykra
TOMOHH 2 13 TeHl KBPAAPaT HYKTaAapH TYNAAMHAAH TaBaKKaau.a
TAHJAHHWIY GHAAMPAIH.

Buanww ru3uKkTRpaéTran A XxooHca TamnaHaauraH (X, y¥) HykTa
LWITpHXASHI.1 ¢urypara TerHlWwad 6¥araw Xanna sa ¢akar Wy Xxoaaa
pv# Gepann {64- waxn). By ¢wrypa koopamnatanapun »¥ < 4y 4x
TEHICHAMHKII KAHOATAAHTHPAAHIaH HYKTAaAaPHHHT TYNAaMH cHpatHia
XOCHA KMAWwraH, Jlemak, HINAHA&TraH SXTHMOMIHK WTPHXAAHTAH
$Hrypa 103HHHHT KB3APAT 103HTa HHCOATHra TeHT, ALHM

2
{2 (2_v 2y a8 s
P{AJ= L] : =(2 ‘43)' _ ; =%

Hemak, P(A) =-;T. .
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I- dapcxona ronuupuru

|. Tamaknanwra 20 AaH KaTra GyAMaral HaTypaa coH TaHAaHrauaa,
ynn;(r 5 ra Kappaan GHIHW SXTHMOIHTHHR TOHHT.

2. Kaproukanapra !, 2, 3, 4, 5, 6, 7, B, 9 pakamnapn €nAaras.
TapakKaaHra TYpTTa Kaproyka oauHHO, YNapHH KaTop KHAHG
TEPHAraHAA XKy§PT COH XOCHA GYAHIUH IXTHMOAMHIHHE TOMMHT.

x: 4

3

3. Kytuiaa 12 1a ok Ba 8 ta Kuana itap Sop. Tapakkaaura

a) OHTTA WP OIHHTAHAA YHHHE 0K GVHWH 3XTHMONNHTHHEH TOMHHT,

6) 6MTTa WApP QIMHFAHIA YHHHF KH3HA GYAMUIH 3IXTHMOIAHTHHH
TONUHT;

B) 2 Ta Wwap OJIHHraHA2 YMApHRHT TYpau pakraa GYaHwM
IXTHMOAAHTHHK TONHHT;

r} 8 Ta Wap oIHHraHAa yAapHHAr 3 TacH KH3HA panran Ginutun
IXTIMOQMIHTHHH TOMHHC;

A} 8 Ta wap oaHHMaHJA KH3IMA paMrauW Wapaap 3 TalraH Kym
G¥NMaCaAHTH IXTHMOQAAHTHHH TORNHHT,;

cay 3.6 2.5 B 4035 ~
A a) 3 6} o B} % r) =035 a) =06117.

4. Hkkuta ¥iinn cokkacn Gapasap TawaaWranna Kyiimaars Xolmca-
NAPHHHT pY¥H Gepull IXTHMOTAHKAADHHH TOMHHT:

A — Tywran oukanap AHFHHAHCH 8 ra Tewr.

8 — ryutran oukoaap k¥ynafitmacd 8 ra reHr.

C — Tylra o4KoAap HHFHHIKCH YAapHHHT KYNaATMacHaaN KaTTa.

K P(A)=—3%; P(B]:T'a-; P(C}=—%.

5. TaHra 2 MapTa TdlN2HraRAZ aKaaal Gup Mapra replaH TOMOH
TYWHWH IXTHMOJAHTHIIG TOIMHHE.

6. Kytnuana 6 ta 6np xua (Homepranrau) kyGuk 6op. TaBakxaaura
6utra-GUTanaH Gapya KyGHKAap ONHHMaHAA KYOGHKNAPHHHI HOMepAapH
¥cHO GopHw TaPTHOHAE MHKHIUH 3IXTHMOMIHTIHE TOTMHHF,

K: PA) =

7. Kytiaa 5 ta 6rp Xxua 6yloM 6YauG, yhaphuur 3 tack Gymaran.
Tapankanura 2 va 6yoM QNHHTAKRa yAap opacHaa:

a) Gurra 6¥Aaranm GY¥anwnu;

6) HKKnTa G¥arana G6Vauwm;

B) Xe4 Oyamaranga OuTTa OGYAaravn  OVAMWH  SXTHMONHIHHH
TOMHHT.

A a) 0,6; 6) 0,3, B) 09

8. Yuaapu (0,01, (0, 1), (1, 1), {1, 0) nykranapna 6yaran KBaapaTra
(x, y) wykTa Taumawaaw By Hykrauwmr xoopawwaTtanapn y<<2x

*
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TEHICHANHKHA KIHOATAAHTHPHILH IXTHMOMAHIHHA TONHHTI.

X: P{A) =075,

9. Tamaxkannra xap Gupn 6upaaw KaTTa Gyamaram HKKHT2 MyclaT
COH ONMHFaHAZ, YNaPHUHI RHFUHANCH x+y SHpPA2H KaTTa GYAMACAHTH,
KYDaRTMacH xy sca 0,09 Zan KHYHK GYAMACAHH 3XTHMOALAHIHHA
TOMHHT.

A P(A) =02
) 10. Aftnanara TaBaKKaaMra HUKH yuOypuaK uH3HAa N By yubypuax
YTKHp Gypuakan GYIHIIM IXTHMONIHIHHH TOMHMF,

L1

A T

I1. Texuuk HazopaT GyAHMH TaBakKaiura annnran 100 Ta kuToGnan
D TacH APOKCH3 SKAHHHY AHHKAAAM. HpokcHa KHTOGAAPHMHE HHCOHI
YACTOTACHHH aHHKJaHr,

XK: W(A) =%_—.0,05.

1- mycraKia uw

. loMuHO TolwnapHHHHI TYAMK Mamyacwaan (28 ta  tow)
TaBaKKanHra GHTTacH onnnagn. Kyfivzarn xoaucanapuryr sxtuManau-
FHHH TOMHHT.

4) oNHHraH Towaa 6 ouko SYAMILK;

6} oaMHrax Towpna 5 ouKo ékM 4 oMKO GYIHwH;

B) UYHKKAH oYKanap AHFHHIHCKH 7 ra tenr 6FAHIUN.

K: a) %; 6) —%; B) 2_38

2. Tasaxkaanra 20 naH K4T1Ta 6VAMaraH HaTypasn COH TaWIAHrAHAA
YHUHT 20 HUHT GYIyBUMCH GFAHLIN IXTHMOMNHTHHA TOTHHT.

)K: P=0‘3

3. Pakamnaps xap XH1 HKKH XOHAAH coH Vitaauran. ¥inanras com:

a) TacodndaH adTHATAH HKKKH XOHAMH Cod G¥anuimw;

6) pakamaapn Xap xun 6¥aran TacosnaH aWTHAFZH HKKH XOHE.IH
COH GYNHIIH 3XTHMOMNIAHTHHH TOMHHT.

R I

X a) 0 6) T

4. Anoxnaa raproukanapra l, 2, 3,4,5,6,7, 8,9 pakamaap &anaran.
Kaprodkaaap axwuaal apanasWTHpuAray, TaBaKKaaura THpTTacu
QTHHAAH BAa KETMa-KeT KaTop KHAWG Tepuaanx. XocHa G¥araH coH
1234 6¥AHWH 3XTHMQIJHTHHH TONMHE.

KK 0,00033.

5. Kyruaa 100 ta namnouika G6yau6, yaapunur 10 tacw ApowcHs.
Tapakkanura 4 Ta AamMiouka onMHaad. OAnHCaH JaMITOYKAIAp HYHAA:

a) ApoKCHanapu AVK G¥anlln;

6) ApokAHAAPH AYK GFIMIIH IXTHMOAMHTHHK TOMHHT.

X: Pa0,65; 6) Pa=0,00005.

6. R paanycan AcHpara HyKTa TaiwnaHagd. By nykTa aoupara nuku
YHIWITAH KBANPAT HYHTA TYWHWH 3XTHMONAHIHHW TONMNT.

>K: P="2- .
n
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7. Tabakkanura xap Gupn 2 naH katra 6yAMaraH HKHHTA X Ba
y MycGat coH onuuranna Gy counapHunr KymadTmacu xy GnpaaH KaTTa
Gynmacanrn, y/x GYIHHMa 3Ca HKKHIAW KaTTa OYMMACAHTH 3XTHMONMH-
FHHH TOMNHHT.

H: P==0,38. .

8. TaHkka KaplM MHHaAap TYFPH Yn3ukK OyAaa6 xap [5 M ra
HOHIBIMTHPHATAH. 3Hn 3 M GFaran Tauk Gy TYFPH YHIHKKA MEpreHaH-
Kyaap A¥Hannwiza wesmonaa. Tawukuuer MHHara AyY KeJHWH 3XTH-
MOJJHTHHH TOTIHAT.

) !
e P==.

S. ByloM NapTHACHHK CHHAIWAA APOKAH GyloMaap HHCGRA YacToTacH
0,9 ra tenr 6§nan. Arap xamMacn 6§ans, 200 Ta GyioM TEKWHPHATAH
6§nca, APOKAH GYIOMANAP COHHHH TONMHF.

X 180 Ta.

10. Bapua éxnapy Gysarad uy6 (000 rta Tewr «kyGuamaapra
appanadrad. TaBaKKa/AHra QNHHTaH «KyOMa»HHHI HKkHTA €FH G¥mrAran
OYAHLIM IXTHMOAHTHHE TOMHHT.

N P=0,096.

Il. Hwukaa 31 Ta Gupun4H Hae Ba 6 Ta HKKHHYH Hae peTaab Gop.
Tarakkanura 3 7a geTaib QAHHAAH: a) QGAHHTAM Y4ada geTadAb GHPHHuUM
Hay 6§nuwin, 6) oauHran netanaapHuHr xeu OGyamaranaa GHTTacH
GHpHHYH HaB GYAHLUH 3XTHMQANMIHHH TONHHT.

X: a) P=0,58; 6) p=~09974.

12. TaBakkaawra oAnHraH TeaedoH HoOMepH GellitTa DaKaMaaW
u6opat. YHaa:

a) XaMMa paKaMaap Xap xua S¥AHWH,,

6) XaMMa pakamaap ToK GJJHIWH IXTRMOUIHTHHH TORHHT.

A a) 0,3024; 6) 0,03125.

13. Wapra ky6 wukn uwnauaran. Hykra TtaBakkaauwra lapra
Taunanaad. HyKTaHuHr ky6ra TyMHMWH 3XTHMOAHTHHH TOTHML.

cp=-2
A P= s 20,368,

2-§. Xoancanap anreGpacu.
IXTUMONAHKAGPHN KWK B KYNAATHPHI TEOPEMANAPN.
[apTan IXTHMOAAHK

14.2.1. Huxknta A 8a 8 xoaucanuur durunducu pe6 A XoaHcaHHNF,
€xH B xonHcanuur, ékn Oy WKKaa XolucaHrHT pYA Gepuwasnan nGopar
C=A+8 xoancara aiiTHAaaH.

Bupraankaa 6¥amaranw Wkknta A Ba B xoguca AHFHHAHCHHWHT
IXTHMQANHTH GY X0AHCANAP IXTHMOANHKTAPHHHHT AHFHHAHCHIA TeHT:

P(A+B)=P (A)+P(B).

Bup neura wydrT Kyt Suaan Guprainkaa GyaMaraH XomHcanap
AHFHHAHCHHUHE  3XTHMOAAHTH 6y XOOHCAnAap 3IXTHMONNHKI2PHHKHF
HHFHHAHCHTA TeHr:
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PiAd 4+ A2+ .+ A)=P(A)+P(A) + ...+ P(A.).

Tyaa rpynna taunmn svysun A, As ... A. XOAHC3AZD 3XTH-
MOATHKNAPHHHAT HHFHEINCH | ra Teur, ABHM

PAYHP{A) + ...+ P(As) =1.

Kapama-Kapiik XoaHcanap 3XTHMOINHKAAPHHHNHF fiHFHHAHCH | ra
TeHr, ALHH

PA)+P(A) =1I.

-14.2.2. Uxxnra A Ba B Xxoancawnur xijnairmacu ne6, Gy XomHca-
Napunur Guprannkna py¥k OGepuwunan wGopatr C=A-8 xoaucara
afTunanu.

HKKHTA 3pKAH XOAHCAHHHT GHPraauKaa pyit GepHILH IXTHMOMAHIH
Gy XOAHCANAP INTHMONIHKNAPHHHHT KYNAATMACHIA TEHI!

P(AB)=P(A)-P(B).

bupraankaa spknu 6¥araH GHP HeuTa XOAHCAHHHI PYR GepHluu
IXTHMQAAHTH 8y XOQHCANAP IXTHMOANHKITAPHHHHT K¥NaATMACHEA TEHT!

P{AI'AL‘"-"AQ}=P{AI}'P(‘q‘z)'--“P(ANIA

B xoaucaHuuWr A xoauca p¥i GepaW neraH wapraa xucobaakrad
INTHMOANAHIH mapmu IXTUNOAAUK RE“HJ’ISIII'I. I.[Iapmu IXTHMOANHK
Kyfinaarnua GenNrnnaNanu:

P,(B) éxu P(B/A).

Hikkuta GOFAHK XOAHCARHHT OHPranvkia pyi GepHilH 3XTHMOAAHLH
YYYH KyAHDarH dopMynanap ypruan:

P(AB)=P(A)-P,(B) &kn P(AB) =P, PylA).

BHp HeuTa GOFAHK XOOWC2AapHUNr Gupranukaa pyA - Gepun
INTHMQANHTH Kyitupard dopmyna 6¥finua xucobnamwaiu:

PlA Az cA)=PIA) - Py(A) - PyalA) - Pay, 4 (Aa).

14.2.3. A pa 8 racofndui XoaHCcaNap AHFHHIAHCHHUHE IXTHMONTAMH
YUVH KYAHAZCH QopMyaa YPHHIH:
PA+B)=P(A)+P(B)—P(AB).

1424. Tyna 3XTHMOAANK dopmMyaacu. B, By, ..., B, nap
XOAHCAZAPHHHT THAA FyPYXHHK Tawikua 3THG, A xoauca ynapHHur GupH
Guaan pyA Gepnwr MyMkud GFacku. ¥ xonna

P(A)=2 T P(B,)-Py(A).

F L
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14.25. Beftec dopmynacu. Arap A xogwca pyhA Geprah
mabiyM 6yaca, y xomaa P{(B.), k=T.n 3xtemaranknapwn Ka#tta
Saxanair MyYMKHH, HaHH P {8} Waptan 3xTHMannyinapHy yuly Befiec
dopmyaacn praMuia TOMHEN MYMKHN: .

P(B,) Py (A)

PuB) = —55

l-mucon. Uexaa 6up neura cTaHok HwaaiaH. CMena nasomuaa
6HTTa CTAaHOKHW cO3awWHW Tanad atwiu 3xTHManaurd 0,2 ra Tewr,
HKKHTA CT3HOKHH CO3NaWHK Tanal athw axTeMoasnrn 0,13 ra venr.
CMeHa AaBOMHAA MKKHTANAH OPTHK CTaHOKHH codNaluvi Taaal THW
axTumonaury aca 0,07 ra Tewr. CmeHa AaBOMHAaZ CTaHOKAAaPHH
COMaWHY Taaalb ITHAHLUH 3XTHMONTHIHHH TONMHMHT.

Euww, Kyfinaars xoaucanapHn Kapadmud: A — CMeHa AaBOMHIa
GHTTa CTAHOK CQ3NAIMHH Taaab 3Tald XoAHCACH;

B — cMeHa [JaBOMHAA HKKHTA CTAHOK COINAlIHH Taaal 3Taau
XOJHCACH;

€ — cMeHa gapomMuia 2 Tajaw OPTHK CTaHoK co3lallvK Tanal atagu
X04.iCacH.

A, B, € xoancanap y3apo Ouprandkaa »Mac. Buawn xylumard
xolnca KHINKTHpaau: (A4 B4 C) — cMena napoMMAa c@dnall apyp
6¥naauraH CTaHoKaap:

PA+B+C)=P(A) + P(B)+P(C) =0,240,134+0,07 =04.

2-mucon. Heknta 0B4n Gup naditaa GAp-Gupura GorauK G¥amarau
xonaa KyéHra Kapata ¥x yamwau. Osuunapiad Xev 6fAMaranga Gupw
¥HMH MWHWOHTA TeKka3dca, Kyén oThG onunran 6ynaak. Bupunup
OBYHHHHT HHWIOHIA YPpHIU 3XTHMoAIHrH 0.8 ra, wukHHaucHHHKH 0,75 ra
TeHr 6¥aca, KYEHHH OTHO QJHID 3XTHMOQAAHTHHH TOIMHF.

Eunw. Kytunarn xomucanapin kapaimua:

A — GHPHHYM OBYM HHUIOHTA TEKKAIHLIK;

8 — HEKHHYH 0BYH HHIIOHTA TeKHA3NLWIH.

A Ba B spkan xoancanap. Buanu (A 4 B) xo0aHca KM3HKTHpaZM.
y (A4 8B) — xey GyAMaraHviaa GHTTA OBNHHHHI HHWOHra TEKKa3IWLLH.

xonaa

P(A4+B)y=P(A)+P(B)—P(A-B)=08+0.75—0,8.075=095,
P(A+ B)=095.

3-mncon. Komannasa 12 cnopruu 63.aub, ynaphuur 5 Tack cmopr
yeracH. CnopTumnap wyulaH Kypba Talnall opkadW Yy CHOPTHH
TaHaaHaan. Tannanran CMOPTYRNAPHHHT XaMMacW CNoOPT  ycTack
OYMHIUN IXTHMOQAJHIHHA TOMHAT.
Eunwm A, — 6HpHHun caopTun — enoprt ycrack:
Ay — HKKHHYH CTOPTYH — CROPT YCTACH;

Ay — YUHHYH COOPTYH — CNOPT YCTACH;
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AmAr-Ar-A; — yuasa cnoprun — caopr ycracm.
Ai. A, Ay, x0auCANAP -— GOFANK XOARCASAP. fleman,

- - : 5 4+ 2 [
PA)=P(A AAY=P{A)P (AYP,, (Ay= AT i3
4-wncoa. TaraGa ¥anra xepawin $opuyraun 3 12 mabayMoTHOMS

dan Wanpaan. Popuysa GupHHUN, NNKHEYH, YUNHYH M2 BAYMOTAONA 1D
6imwn 3xTHMoLINrY Moc pasuwaa 0.6; 0,7: 0.8 ra tenr. $aopuyaa:

a) Paxkat OnTTa MaLAYMOTHOMAIS GFANWM;

6) dakar MKMNTI MARIYMOTHOMAAZ G¥awun;

B) yMara Manaymovaosala Syawwm;

r) Xey G¥amarauza OuTra MabIyMOTNOMAAS GFAHLN IXTHMALANMY-
Hit TONHNF. )

Eunw. Kyfinaaru xoawcarapun xapafisma:

A — ¢popuyza Gupusn ManIymoTHOMaAa Bop,

A; — Gopuysa MXNNHYH MIBAIYMOTHOMARS GOP,

Ay — Qopuyna yIuNuR NabAyMOTHOMARA Gop.

a) A=AA A+ A A2As+ A1A2A, — dopuyaa axart GuTTa manty-
soTnonana Gop. -

. AdAs Al v »“a;. A\ A:A; xoancaiap Gupraawkas smac ma A,
Ay, Ay A, Ar. Ay, Ay, Ay, Ayxoancarap SoFaux mac. Jlemax,

P(A) =P(A )P P(As) + P(A) P(A:) P(As) + P (A P(Az) P(As) =
=0,6-03-02404-07-02404-03-08=0,188

6) A=A A:Ar+ A AsA; + AcA2As — GopuyNa GaKkaT UNKNTA Mab-
aymoreonaia Gop. Jlewak,

P{A) =06-0,7-0240,6-03-08+40,4-0,7-08=0452.

8) A=A,4:A; — ¢opMyIa yuara MamIyNMOTHOMaLa Gop.

P(A)=0,6-0,7-0.8=0236.

r}) A=A+ A+ A; — dopuyna xeq Gfamaramaa OGurra Matay-
uMOTHOMA3 Gop. Masxyp 1o11a A XOAWCAra MapaMa-Kapluw XOAHCANN
Kapaw Kyaah.

A — dopuyra xed Oup MaraymotHoMans kK

A=AAAs. y 20023 P(A)=1—P(A).

PlA) =1 —P(A) =1 —P(AAsAs) =1 —P(A)P(A3) P(As) =

=] —04-0,3-02=1—0024=0.976.

(lynaah xuant, a) P{A)=0188;6) P{A)=0452;8) P(A)=03136;
ry P(A)=0976.

5 - uncon. Bupuuen xymuaa 2 ra ok, 6 va Kopa, BMKNEYN KYTHAA 32
4 1a ox, 2 72 wopa wap Oop. Bupnavy Kytwaan rasaxkasnra 2 va wap
0In0, HKKENYH NYTUFS COMWRAN. WYNRIH NKellHW RKNANSH KYTHNASH
TABANNAANTa OHTTA IBAD QANWAN.

a) Qanurax wap ok GFANEN XTMMOLILARTN Kauaak?

6) Hhomsun XyTmasH osseran map ok G§anG saxan. Bapumew
KyTHAAH QNG NXMNNMN KyTHFe cawwwran 2 va wmap ox Sfasmm
IXTHMALTHIY Kanwaak?

Evinw. a) Kyfnasrn Gearnnaimaapan cnpuramys: -

o3



A — HXKHHYH KYTHOAH ONHHFEH LWIaP OK,

B( — OGHpHHYH KYTHASH HKKHHYH KYTHra 2 T2 OK WP COAHHFAN,

By — GHpHBYM KyTHAaH HKKHHYH KyTHra 2 Ta TYPAH pawrlard wap
CONHHFAHN,

83 — OGHPHHYH KYTHAAH HHKHHYH KYTHTA 2%a Kopa wap COAHHMaN.

B, Bs, By — xolucanap t¥na rypyXx TAWKHA ITION. ¥ xoana Tyaa
IXTHMQNAHK DopMyaacHra Kypa

P(A) =P(B) Py (A) +P(B Paid) + P(By) PalA).

By, R=1.3 rUNOTEIANAPHHHT 3IXTHMOARHKNApHHK Ba P, (A) WapTiu
IXTHMONAHKAGPHH KABCCHK cXeMa GYAnva xucobnafiMna:

G CyCo 12
P(B|}—"—C§‘='2—s. P(Bz)='—‘c':—-§‘
c 5
Pwu—§=§;ayn=%Pgm=i
]
|

ToNHAraH HATHMANAPHH TYAA IXTHMONAHK QOPMYNACHTA KYAMHI:

| 3,12 5,15 1_ 9
PAI =33+ % st 2 7%

6) P,(8)) 3xtumonanknn Beftec popmymacn GyiAnva Tonamua:

I3
P(8)-Py (A} 25T
P‘.(B|}= P[A) = g =‘—2-T,
6

2- dapcxowa TonuwLpUrl

{. Kypcanwt oTHIW 6¥iinda «CHHOB» TOMWHPHLIH yuyH 4 AaM nacy
6yamaran Gaxo GAKLIK KepaK. Arap KypcaHT oTraHura «5» Gaxonu 0.3,
«4> Gaxonn 0.6 IXTHMQLIHK OHAAH QAHLIH MaBAYM 6¥1ca, KypcaHTHHHT
€CHHOB» TOMWHPA OIRIL INTHMOMIHTHHH TONHHE. J: p=09.

2. HUkkuta mepran HHWoOHra Kapata 6uTTagan ¥K yanwaa. Bupuuuu
MEPraHRHHT HWLIOHTA TEKKa3HW 3XTHMALIUTH 0.6 ra, HKKHHYHCH yuyH
0.7 ra TeWwrawrn MawAyM 6¥Aca. KYAHLarH XOAMCaNaAPHHHWI 3IXTH-
MQAJHKNAPHHH TOMHHF:

a) mepradnNapHHHr GakaT GHPHHHHI HWIWOHTE TEKKAIMLUH;

6) mepraHAapHUHr Ked 6y¥nmarania GHPH HHIIOHTE TEKKAIHILH,;

B) HKKaNa MEpraH HHIIOHTA TeKKAIHWH;

r} Xeu GMD MEPraHHHHT HHIJOHFA TEKKAId QIMACAHTH;

L) MepravAapHHHr xed OGyamaranna OGupH  HHWOHTAa TeKKa’a
QIMaraHH.

X: a) 0,46; 6) 06, 8) 0,42; r) 0,12, a) 0,58

*
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3. FAurysunra 3apyp AeTan, GHPHHYR, HKKHIMMH, YUHHYH, TYPTHHYH
AUIHKAA FKIHAHTH IXTHMOAAHTH MoC paBuiuaa 0.5; 0,7; 0.8; 0.9 ra Tenr.
3apyp azerans:

a} k¥nu 6unan 3 ta AwHkla 6aniuk;

6) wamu GunaH 2 Ta AWHKAE OVAHIUH IXTHMOQAAMIHHH TOIKHT.

X: a) 0,6976; 6) 0,9572,

4. Typyxaa 10 rana6a 6Yau6, ynapuuur 7 wadapu awaounnap. Typr
tanaba Dexanarra HakHpTHPHAIH. YAapHuur GapyacH avaoMu GYAHWH

IXTHMQATHIHHHE TofHHr. XK: —;‘

5. Yura 3apoa coaT Humal HuKapadM Ba MaraavHra miyWataln.
Bupuryn 3amoa GyTyH MaXcyAoTHHHT 4094 HHH, wxkKuwuw 3ason 459
HHH, YHHHYH 3aB0A 3ca 159 HHu Taitépaaiion. BupHHYH 3aB0L YnKapraH
coarAapHuHr 80% u, ukknHue 3aBon coatsapuiuur 709 u, yuMHuH
3ap0A COATAAPHHUHF 909 u uarapuna6 keraan. CotH6 wiHHram
COaTHHHI HATAPHNA0G KeTHWH 3XTHMQIAHTHHH Toluur. A(: 077,

6. Camonétra waparta y4ta ¥k y3unaran. BupaHun oTHIIAa HHWOHraE
Teryw IXTHMonAHrh 0.5 ra, wkkniuncuza 0.6 ra, yunnuncnta 0,8 ra tenr.
brTTa ¥K TeKKaHAa CaMOANESTHHHT YPHS TYWHPHAHIWH IXTHMQAIHIH
0.3 ra, ukkHTa ¥K Tekkanaa 0.6 ra tenr. Yura ¥K terca, camanér ypub
TYIHPHAAOH. CAMONETHHHT YPHO TYLIMPHAHL IXTHMOANHTHHH TONHHT.
A 0,594,

7. CnaprakHanaaa GHPHHYR TYPYXaaH 4 Tanaba, HKKHHYH TypyXaaH
6, yunHun rypyxaas 5 Tanaba karnawaan. HecTuTyT TepMa mamoacura
GUPHHYH TypyXdard Tanaba 0.9 3xTHMOMIHE GHNAH, HEKHHYH CYPYX
tanabGacn 0,7 Ba yunnuu rypyx Tanatack 0.8 sxtumanank Sniaun kabyn
KHAHHHUIH MyMKHH. TapakKajinra TannaHram tanaba TepMma Mamoara
KaGys KHAHHAH. By TanabaWwumur KalcH rypyxas VKMWIK IXTHMOLAHIA
katrapox? M: TanabGauuHr HKKHHWH rypyXna VYKHLIK 3IXTHMOMAHTH
KaTTapoK.

8. Llexaa rafiépaanaiuran IeTasNlap HKKHTa HAlopaTYH TOMOHHAAI!
TeKwnpraagH. [eTannuur wazopar yuyH OGHPHHYH  Ha30paTuHI:
TYWwHiK 3XTHMAAAHMH 0,6 ra, WKKHHUM Ha3opaTywra Tywnum 0.4 ra
Teur. HpoKAR JeTaMHHHr GHPHHYH HAIOPATYH TOMOHHIAH APOKCH3 Aef
TOMHAHIUH 3XTHMaAHTH 0,06 ra, HKKHHYM HadopaTyu yuyH 3ca 0,02 ra
TeHr. ApoKcH3 Ne6 TONWATaH IEeTaNNap TEKIWHPHATAHAA yNap HYHAAH
APOILTHAMTH HHKHG Kanad. By geTaiHH GHPHHYH HA30PaTYH TEKWHPraH-

9

JHTH 3XTHMQLIHTHHH TONHHM: A n

2- mycrarua uti

I. BuTTa ¥K ¥3HUINA HHWOHTA TETHI 3XTUMGATHTH GHPHRYM Mepran
yuyH P ra, ukkuHun meprad yuyyH 0.7 ra Tenwr. Meprannap Oup Baktna
VK yaHWranna poca GHTTa YKHHHF HHLWIOHra Terdi sXTamaontnry 0,30 ra
TEHFAHTH Mabiaym 6Vaca, P um Tonmar. K: 0.8.
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2. MepraHuuar G6uTra ¥K y3uwaa 10 ouKo YPHII 3XTHMORAHTH
0,05 ra, 9 ouko yprw sxTHMonauru 0,2 ra, 8 o4ko ypHUW 3IXTHMONIHTH
0.6 ra tenr. Butta ¥« yananu. Kydnaarn XoAMcanapHHHE SXTHMOMIRER-
HH TONHHT:

A — 8 paH Kkam 6YamaraH o4KO ypHATEH;

8 — 8 nan k¥n o4Ko ypuaram.

H: P{A)=0.85; P(B)=0,25.

3. ¥craxoHala ydTa CTAHOK HumaanTH. Cmexa AaBoMHA2 GHPHHYH
CTAHOKHHHI coanawyd Tanal stHw 3xTHManawrd 0,15 ra, HKKHH4H
ctaHok yuyd 0,1 ra, yuuHuH cTaHoK yuyH 3ca 0,12 ra renr. Cranoknrap
Gapapapura {(6Hp naittna) cosnatHy tanab srmafian ne6 xucoGaab,
CMeHa faBoMH1a Xey OfaMaranga OHTTa CTaHOK COANAtUHH Taaab
ITHWH IXTHMaAAHTHHY Tonuur. K == 0,3268.

4. Slwnkna 15 ta geranp G6yanG, yaapuuur 10 Tack Gysaraw.
HAuryeun TaBakkanwra 3 Ta fetans anaad. OAMHTaH HeTannapHuHr
GapuacH 6¥aarat GVAHWIH 3IXTHMORAKTHHR Tonkur. JK: P=x0,264,

5. BHpop dH3uKaBHi KaTTanukeW OGHP Mapra ¥auawaa Gepuarau
AHUKAHKDAH KaTTa O¥AraH XxavToAHKKa AYA KYAHAHWH 3XTUMOAAHTH
0.4 ra Tenr. Yura GoFauk 6¥amaran yrdaw yrkaannamn. By favawnap-
HHHr ¢aKaT GuTTacHaa AYA KFAHAraM XaTo GepHiIraH AHHKJHKAAH
KaTTa CYAHIH 3XTHMAMAWrHHM Toauur. XK: 0,392,

6. Tana6a 25 Ta uMTHXOH caBorsapuian 20 TacHra TahéphaHHwra
yiarypan. Tanaba TapakkaHra oAHHTAH yuTa CaBQIHHHE KaMHia

209

HEKHTACHHH GHIMIUIH 3XTHMQAJAHTHHH TOMHAr. JK: 345"

7. Aurnw uexura y4Ta aBTOM3TA3H JeTaanap keauG Tywalu.
Bupuuun aBromar 0,3%. nikununcn 0,29, yuunuu 0,4% sporcha petaas
HUL1a6 uYMKapHiln MabayMm. Arap GHpPHHYW apromartaad 1000 rta,
Hxkundncaaan 2000 ta, ydauuncuaan 2500 Ta getanb KenuS TywraHw
MawryM G6§aca, RHFUIL LEXHFra APOKCH3 [eTanb KeaHS TyLIrauaHuru
IXTHMQIAUTHHY TomuHT. A 0,003091.

8. Benann KyAnw GexaTH €HHRAH €HTHA Ba 10K MAMHANApPH YTHG
Typanu. Yaaphuur 60% uuu ok MaWwHRANapH TaKHA STamH. YTnb
KETAGTrad MaLIHHAHMHT OGEHIHH ANl YYyH TYXTall 3XTHMQANHIH 0K
Mawnuacy yuyd 0,1 ra, ewrun mawnHa yuyd sca 0,2 ra venr. Bensun
KyAHW GekaTHra GeH3HH KYAHG oMW YYYH Maluuua Keaub T9xTaau. By

0K MaLWKHHACH IKAHAHIH IXTHMOAJHTHHM TONHHr. J: %

3-§. Borauxmac chnosnap xerma-xetanrn. Bepmyanu dopmyracu.
Myanp — Jlanaac sa MMyaccon veopemanapu

14.3.1. Arap CHHOBNAP HATHXKANaPHHHHT Xap KAHAW KOMGHHAUHACH
GoFauKMac Xxoaucanap Tymnamuian HGopar Gyaca, 6y cHHoBaap
orauxmac aelnnanu.

_ Hekan conparn n Ta KeTMa-ker GOFAHKMac CHMOBAAD YTHa3IWATaH
Gf.1cun. By CHHOBAAPHHHT xap GHpH HATHXacWia MabIyM CHp XxoaHca
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J-Mmucoa A xoancannur 900 Ta SOFAHKMAC CHHOBHHHE Xap Gupuaa
pyA Gepuw 3xTHMaIAnTH p=0,8 ra Tenr. A xoamca:

a) 750 mapra. 6) 710 nan 740 maprarava pyil SepHiu IXTHMQIANIH-
HH TONMUHC.

Eunw. npg=900.08-02=144>> 0 G¥arand y4yw a) Ganiuia
JIanAacHHHr Jokad Teopemacuaad doiigaranamus, 6) Ganala 3ca
JlanaacHHHT HHTerpas TeopemacHAaH ¢ofnanaHamua.

750 —900.0.8

ajl I="&W =2.5. @{2.5)30.0]75‘
Poo(750) = ]—‘2 .0,01752 000146,
6) x, =102 0,83, 1= 00 0 67,

P{—0.83) = —D(0,83) =~ —0,2967.
¥ (1.67) 20,4527,

Paoo (710 m< 740) 20,4525 40,2967 =0,7492.

A a) 0,00146, 6) 00236, ) 0,7492.

4-mucon. Terepon cranunach 400 aoHewtra xHIMaT KypcaTaam.
Arap xap 6up aGOHEHT YYyH YHHHT GHUP C0AaT HYHIA CTAHUMATA KYHFHPOK
KH.THW 3XTHMataury 001 ra Tenr 6Vnca, KyfimiarH XoaucaaapHHHr
IATHMQNTHKAAPHHH TORHHI:

a) GHp coaT JaBoMHAa 5 aGOMEHT CTAHUNANA KYHITHPOK KHIAIH;

6) 6up coar faBoMHAA 4 Ta AaH KyN 6¥aMaran aluHeHT KYHFHPOK
KHASIH; - '

B) 6Hp coaT NaBoMHAaZ Kamuaa 3 aGoHEHT CTaHUWATA KVHMFHPOK
KHAEH.

Eunw. p=00l myaa wnunx, n=400 sca xatra O6yarany yuym
3, =400-0,01 =4 na [lyaccoHHWHr TakpuGuii bopMynacuian ¢oilgana-
HaMHI.

]
a) Po(5) z—%Te"zO.l56293.
6) Pioo{0< m < 4) 0018316 +0,073263 4 0, 146525+ 0, 195367 +
+0,195367 = 0,628838;

8) Piuo(3<msS 400) = | —Pan(0Km g 2) =1 —0,018316—
—0,073263 — 0,146525 =10,761896.

W a) 0,156293: 6) 0,628838: ) 0.761896.

5-Mucoa Bupopra Kypuamanuur 15 Ta 3NeMENTHHHHI Xap Oupw
cHHal KJpHAAIH. 3AEMEHTNAPHHHL CHHOBra Gapaow OepHill 3XTH-
morauru 0,9 ra Tenr. Kypuama 3/ieMeHTAapHRHHT cHHOBTa G6apaow Gepa
OTAAHTEH SHI KaTTa 3XTHMOMHIK COHHHH TOMHHT.

Eunw. n=15, p=0,9, q=0.l

3T HIXTHMOANH frie COHRH YWY

np—g< mo{np+p
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Ky TeHrcunHkaan tonamud. Bepuaranaapun kyimo,

1509 —0,1=Imo<15-0,940.9
ékn
13,4 mnsC 14,4 ra 3ra G¥naMua.
mo — GyTyH coH GVATaHH yUYYH HINAHAETraH 3HT 3IXTHMOAAH CoM

mo=14 Gynann.
HC 14

J- dapcxona ronwupuru

I. KalicH XoaMCaHWHr 3XTHMQIARTH KaTTa:

a) TeHr Kyuny paku6 Gunad Viiwal, TY¥pTTa MapTHARAAH YMTACHHY
OTHE QIHWIMH EKH CaKKM3 NapTHALaH GewTacHHH 0THG QIHLIMH?

6) T{prTa napTHAHHHI KaMula Yy4TacHHM (OTHG OAMUIMH €Ky
CAKKH3TA NAPTHAHHHL KaMHaa GelITacHHH 10THO OAHIIMHK?

) 7
A a) 78 55— 4 Ta NapTHARAH 3 TACHHH 0THL 3XTHMQLIHTH
KatTa;
s 93
6) T 8 s 8 Ta napTHALAH KAMHAA 5 TACHHH KOTHE ol

3IXTHMQUIANTH KaTTa.

2. ¥iiun cokkach 800 mapTa TalnaWraHia yyra Kappadd OMKO
267 MapTa TYMWHLIH IXTHMOAJIHTHHH ToNWHT.

K Psgo (267) 220,03,

3. 100 va cTaMoK GUp-GHpHra GOFIHKCHI HWAARAN, wy GuaaH Gupra
CMeHa 13aBOMHMIA YJAAPHHHT Xap GHPHHHHT TVXTOBCH3 WAL 3INTH-
moaaury 08 ra tenr. CmeHa aamomnda 75 nan B85 rarava cramok
GeTY¥XTOB HILNAIM 3XTHMOIAKWIHHH Tonuur. MK: 0,7887,

4. 3apoa ombopra 5000 7a cudparan Gyomnap wGopian. Xap 6up
GyloMHHHI #¥a0a wHKacTAaHMW 3xXTHMoaauru 0,0002 ra renr. 5000 1a
GyloM H4WaaH fiyana:

a) poca 3 TacH WHKACTAAWHLUY 3XTHMOQAJIHTHHH,

6) 3 ranaH k¥n 6¥AMaraHd WHKACTAAHHILH 5XTHMQOTAHCHHH;

B) 3 TalaH KVIH WHKACTIAHHWH 3XTHMQAMHTHHH TOMHHC.

A a) 0,06313; 6) 0,981; 8) 0,019.

5. Texnnka nazopar 6¥aumu 10 Ta neTannaH uGoOpaT MapTHAHH
Tekiwnpaan. Neta uwur crauaapr 6yauttn sxtManaurn 0,75 ra Tenr.
CranaapT Nel TONHNAAHIAH AETALIAPHHHT 3HF SXTHMOIAH COHHHH
Tonuur, H(: mo==8.

6. Yaynanru 15 cm 69aran AB kecMa C nykra Guaan 2:1 nncbatia
G6ynuuran. By kecMara tapaxkanura 4 Ta HyKTa TamaHaad. ¥aapaah
HKkkHTack € HyKTajlaH YanpoKKa, HKKHTACH YHIPOKKA TywkihH
IXTHMAAAHFRNE  TOMHHr. HyKTawHHI KecMara TyWiull 3XTHMQILIHTH
HECMa Y3IYHJAMTHMa NPONOPLHOHA/ BAa YHHHT KoAJatupwHra OGoF.IHK

amac 1e6 dapas KuanHamk. XK:

37
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3- mycraKus uw

1. ¥hun coxkacu 10 mapra talujaHranaa YUYra Kappaas oqKQaap
KaMuna 2 MapTa, K¥OH GuaaH Oewr MapTa TYUHIUH 3XTHMOLMHIHNH
TonuHr. JX: 0,488,

2. BuTTa §K yanarawda HMitoWra Teruww 3XTHMOAAWTH 0.8 ra Tenr.
100 mapra ¥K yauarania Heiuoura poca 75 MapTa TerMit 3XTHMOTAHIH-
Hr Tomkar. K Pop(75)=0,04565.

3. ¢ BaKT HuHAA OHTTA KOHAEHCATODHHHI HILIAH YHKHILM 3XTH-
manturn 0.2 ra Ttewr. ¢ Bakr wunga 100 1a Gup-Gupura GOFAHKCH3
HIIOBYH KOHAEHCATOpAaH:

B} Kamuga 20 TacH HIWAAH YHKHILH;

6) 28 tanaW KamMH HWAEH YHKRLK;

B8) 14 vazan 28 TaravacHMMHT HWBAH YHKHIIH IXTHMOATHMHHH
Tonuuwr. X: a) 0,55; 6) 098; a) 0.9.

4. Oyxou 1000 wHwa Mabaautu cye ongy. Tawnwb xkeatnphwna | Ta
IWIHWAaHHHT CHHWG Hanwiw sxTHmaranrk 0,003 ra tewr. Oyxowra
KENTHPHATAH LIHIE HAHW/IADUHHT;

a) poca 2 racu;

6) 2 ranaH KaMu,

B} 2 ranau K¥nu;

r} xew OyamaraHza OHTTacKR CHHraH GYMHWHA  SXTHMOLIHTHHH
TomkHar. JK: a) 0,224; 6) 0,1992; ») 0,5768; r) 0,95.

S. Tosapiynoc GylomAapHHHT 24 Ta HaMyHacuHu K¥pHO ynKamH.
Xap GHP HAMYH3HHHT COTHIUFA APGKAH €6 TONWAMW 3XTHMONAHTH
0.6 ra tenr. TopapityHoe COTHIIEA APORAH 2el TONraH HAMYHaNaPHHHT
IHF SXTHMONAH COMMMM Tomukr. XK: mb= 14, mo”=15.

6. ¥Yayuanrn a Gyaran AB xecwmara TaBakkaaura 5 Tta HyKra
TalnaHadx. Bynna 2 Ta HyKta A HyKTadaH x q1aH KH4Y#K Macodaga, 3 Ta
HyKTa 3ca A naH x jfaH kaTTa Macodaia ETHUW 3XTHMONIHIHHH TONHHS.
HyKTanWHr KecMara TYWHIL 3IXTHMQAAMIH KEeCMa Y3yHAHTHFA NpPo-
TOpUHONAJ Ba YHHNI #ofalWintuyra GofaHK 3Mac.

K: Py(2) =C? (-:-)’[‘—‘-'—‘;‘1] 3

4-§. Ouckper racoandud muaopaap.
BanIN TANCHMOT KOHYHAZPNH

14.4.) CuHod HaTHWMaCHAA QIOHRAIH Mabaym OGFaraw Kuitmataap-
aaH GHPHHH KaGyn KHNAQHTaH MHKAOP, Tacodupuid muxdop nefinaaan.

Auckper racodupud suxdop neG MyMKHH G§aran KuAmataapH
Yexnu EKH YeKCH3 COMMTH KeTMa-KeTAHKAaplaH wGopat MHKAOP
afTHARAN.

X aHcKper tacoaHpHA MHKAOPHHHT MyMKkuH G¥aran wniimartaapi
OHANAH YNapHHHT 3XTHMOAJIHKAZDH opacHiarn SoFAaWdlr tacodudui
MHKOOPHHHE TAKCUMOT KOKRYHU NeARNATH.

X Auckper TacoAHbHA MUKLOPHHHI TaKCHMOT KOHYHH Ky#-
yeyaaap GHAZH GePHAHWN MYMKHH: .« KOHYRH:
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a) GHpHHYM caTph MYyMKHH Gyaran x, KpAMaTnapaaH, HKKHHYM
CATPH Py INTHMANAHKNapAaH nbopaT awadsas épdamuda:

X l L ' x [ I 5, 6y epaa i:.p.=l'
Ploiesf-1| o _

6} rpadHk ycyana — GyHHHT yuyH TFpu Gypyakihn KoopauHaTaap
'CHCTEMACHAA {Xe, px) HYKTANap ACaNajM, CYHIPA yAapRH TYFPH MHIHK
KecManapH GunaH TyrawTtupub, raxcumor xgnbypugeu nef aranyBuw
PHUTYpaHH XOCH/A KHJAHHALM,

B} aHaNHTRK ycynda (dopMyta KypHHULLKAE):

P{X=1xs) = ¢{x»)

éKH uKTe2paA (pynxyuArap (TBHCHMOT GYHKUHANApH] feb aTanyewu
$yHKUHANaD épaaMHia.

14.4.2. Xap 6up x€(—oo;+ 00) yuyh X TacomupuA MHKIOPHHHT
X 1AW KHYHK KHAMAT Kalynl KHAHLW SXTHMONARTHHN  aHHKAO0BYH
Fix)=P({X<<x) QyHKUHA TaKcumor Pynxyuncuy leftHAaLN.

TakcuMoT PYHKILHACHEHHN 3COCHH Xoccanaps:

. TakcuMoT PyHKUMACHHHHT RHiAiMaTapH [0; |] xecMara Ternwan-
anp:

0 Fixy<< L.

2. TakcuMmor PyHKUHACH kaMaRMaiauraH QYHKUHAAHP, RbHH arap
xz>>x) 6¥aca, Fixz) = F(x). ;

3. X raconndut MUKROPHUNT [a, {gopanuuaru KHAMaTIaPHH KaGyn
KRAHW  3XTHMOAAHTH  TAKCHMOT QDYHKUMACHHUET Oy OpaJHHAarH
OPTTHPMACHTA TEHT, ABHH

Pla<x<<bh)=r{b) —F(a).

4. Arap X vaconwdHi® MHKAOPHUHr Gapya MyMKHH B¥arau
KHAMaTAApH (@, b) OpanHKXa Ternwnn G¥aca, y xonda

x<fa fa F{x) =0,
xzzbpa Fix)=]1,

[uckper TaconndHi MUKAOPNEP TAKCHMOTHHHHT GaBIH KOHYRAADH-
HH Kapal 4dHKamul.

14.4.3. X ancKpeT TacOOMPHA MUKAOP — XOAKCAHMHT n Ta SOFAMUK-
Mac CHHOBAApAA Pt GepHULIAPH COHW, P — XOANCAHHHT Xap SHP chH-
nosfla py¥fi GepHwl 3ATHMANAKTH, X, =0, xg=l,...,x,.+.=n--§ AHCHpeT
TACOANPUI MUKAOPHHHT MYMKHH G¥nran kuiiMatnapk 6yacua. By
KiHfimatnapra Moc IXTHMQIAKKNAp ywly Bepuynnu dopMynacn G¥iinya
xncobnanann:

P.(m)=Clp"¢" ", ¢=1—p.

Bepryanu ?opuynacu €PAAMMIA  AWNKAAHAOHTAH 3XTHMQIIMKNAD
TAKCUMOTH Ounomuaq Taxcusor DeAnnany.
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BHHOMHAA KOHYHNH XaaBalt KYPHHHUINAA TACBHPAAL MyMKHMH:

x o] ¢ |

ettt T

14.44. Arap cHHoOBAap COHH Xyla KaTTa G¥AHG, XoAHCAMMHr Xap
Kafch cHHoBAaa pFA GepHill SXTHMQIAHIH p MyAa KH4YHK G¥aca, y xonaa
AHCKpeT TacoaHPHA MHKZOPHHHF MYMKHH GY¥IraH KHAMATAapHra Moc
SXTHMaRAHKAapHHH Bepuynan dopmynack G¥Auna smac, Gankn ywGly
[Myaccon gopmynackaan doigasannt TolHw Kyaah:

P,‘(m)z%e—‘. r=np.

[Myaccon dopmynacy wdonanrafakrad IXTHMOANHKAADP TaKCHMOTH
flyaccon Takcumoru AedunanM.
TMyaccoH TaKCHMOTHHH HaABAN K¥PHHRIWAHAA HGOAAIAW MYMKHH!

x| o | i 2 b { n | ...
TT= 1= =]
T 21 ml

I-Mmucon. Kyrhaa 7 ta wap 6§auG, 4 Tacu o, Koaranaapu 3ca
Kopa. KyTnaan Tapakkanura 3 Ta 1:ap ofiHHaAH.

X auckpeT TacoandHit MHKAOP — OTHHraH oK wapnap conn 6yaca,

a} X Auckper TaconHdHit MHRILODHHHT TAKCHMOT KOHYHHHH TOMHHT;

6) X=2 XOIHCAHHHT IXTHMQAJHFHHH TOMHHE.

Euvnw. X apuckper tacosHpHR MHHAOP Kabyn KMAHIN MYyMKHH
6ynran wuimataap: 0, 1,

a) Moc 3IXTHMQUAHKAAPHH KRAccHK ycya Onnan Tohamus:

P(X=0)= Cz\?=—3;
P(x=n—dc;’=‘—3§
P(X=2)= Cif —1
P(x=3)—5éc—g—%

Hemak, X — AHcKkpeT raconi;qmﬁ MHKIOPHHHI TAKCHMOT KOHYHH:
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x ol 3
PrLijs| s
% || 33%}B
IKAH,
Sl 12 18 4
(TexwwHpwuw: -§§+—3§+35..+?5__| )
6) PtX;2)=P(X=2}+P(x=3)=.'3%+_3‘g=.§5?._

2-Mu ¢ 0N Huilodra Kapata 4 Ta ¥K y3uaann (GOFAHKCH3 XoaAa),
Gynaa xap Kafich VK y3uila HHUIOHTA TErHl 3XTHMOANHTH p=08 ra
tenr. KyilHaarnnapHu TonKHr:

a} HWWOHFS TErHWAAP COHMHra Teur G¥aran X Auckper Tacoaudui
MHKAOPHAHT TAKCHMOT KOHYHHNHH,

6) 1<l X< 3 8a X >3 XOAMCANAPHHHT 3XTUMOANHIHHN,

B} TAKCHMOT KYNOGYPHarnHH YH3HHT;

r) X — OMCKpeT TacoAMPMA MHKLOPHHMI TAKCHMOT QYHKUHACHHH
TOMHHE B3 YHUHT TPADHTHHH YHIHHT;

A) TaKcHMOT ByHKuHACHAaH roiinananus X <73, | < X< 4 xoduca-
JAPHHHT IXTHMQMHTHHH XHCOBAANT.

Euni a) X Taconuuil MHKAOPHUHT MYMKHH Garan KnAmataapu:
0, 1, 2, 3. 4. Moc 3xTHMGRAMKAaPHH Bepuyaan Gopuydach G6§iHua
AHcobaaiimna:

P(X=0)=C] 0,8*.0,2' =0,0016,
P(X=1)=C} 0.8-0,2°=0,0256,
P(X=2)=C% 0,8%02%=0,1536,

P(X=3}=Ci 0,8%.0,2=0,4096,
P(X==4)=C} 08'-0,2"==04096.

X BHCHpeT TacORMbA MHIIOPHHHT TAKCHMOT KOHYHH —— SHHOMHAA:

IR T T T
P | oeme | ogwe | eis: | oswme | o400

(Texumpnu: 0,001640,02564-0,15364-0,40964-0,4096=1. )

6) PUSACI) = PA=1) + P(X=2) + P{X=3)= 0,0256 +
40,1536 + 0,4096 = 0,5888.

P(X>3)=P(X=4)=0409.

B) TaKCHMOT K¥nGypuaruuu AcafiMua (65- wawn).

T} F(x) HHHr TaKcHMOT KoHy®naad ¢odsasannl, TaxcHmor
GYHKUBACHHY TY3aMH3.

1< 0 yayn F(x) =P (X <x)}=0,

0<<x< ) yuyn F(x) =PlX <x) =P{X=0)=0,0016,

l<xs 2yayn Fx) =P{X<x)=P{(X=0)4+P{X=1)=00016+

- +0,0256=0,0272,
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Fixp
] B e
P
W0 —
quwoss | ¥
L
o536 P aros
251 1 ] ] 4 e
4 n H H L D.0082 L —
a ! 2 3 4 X 0| ] R ] £
65- urakn 66- maxn

223 yuyh Flx) =P X<x) =P A= +PX=1)+P(X=2)=
=0,0016 40,0256 40,1536 =G, 1 808,
<4 yuyR  F(x) =P(X < x)=0,0016+40,0256 40,1536 +
+ 0,4096=10,5904,
X>d4yiyi Fx) =P X<x}=PX=0)+P(X=1})+PX=21+
FP(X=3)+P(X=4)=1.
0, arap x<; 0,
00016, arap 0<<x< 1,
0,0272, arap | <x<< 2,
0,1808, arap 2<x<{ 3,
0,5904, arap 3<x< 4,
| L arap x>=4.

Jlemax,

Flx} =

TacHmor QyHKUHACH rpaduradn ynsamua (66- wawkn).

n} Fix)=P(X<x) OGYATaHH yvyyH:

14.4.2 aarn 3- xoccara kypa:
PUKX<<4)=F(4)—F{l)=005904 —0,0016=0,5888.

4- dapcxara Tonlupury
l. 6 Ta peranpaH wGopar napreRna 4 Ta cTaHAapT setanab Gop.
Taeakkanura 3 ta fgctans oaMHagn. OAnwHraW Retannap HuHgary
CTaHaapT meTanaap counian nOopat Gyaram X aucxper Tacoandui
MHKIOPHHHT TAKCHMOT KOHYHHHH TOMHHT.

[xloli|2]3s

X : 1 b ] 1
BRI




2. UkKkuTa Yiuu cOKKacH GHPradHKAa HKKH MapTa TalaHaaw:

a) HKKaAa YilWh cOKKacHAa WMy PT odKoNap TYLWHIIH COHHABH nGopar
X Aucsper tacomHduil MHKAOPHUHr OHHOMMAN TaKCHMOT WOHYHHHH
TOMHHT, .

6) taxcHMoT K¥nGypuyaruHH fiCaHr;

B} TaKCHMOT QYHKUMACHHH TOMWHT BA YHHHT FPaQuTHHH SH3HAC]

r) X<2, 1 << X< 2 XOANCaNAPHHHT IXTHMOQLIHINIAPHHH TOOKHE.

|xlofr]=]|
p Y P 9 & L H
| 6 [ 16
6) 67- wawn;
')
'
Feol
— s X L e ——
2| ] F} : [ y
67- wawn ,-: po—
0, arap x< 0,
_19_6_' arap 0<x< 1, r I 7 r}
B) F(Il‘= s
o arep <2< 2, 68- waxa

}, arap x> 2 (68- waxn);
1) PN <2 =P(X=0) + P(X=1) =12
PO 2 =PX=1)}+P(X=2) =1

3. AsTomart Tenedon cranunn 1000 Ta Tenedos aGoHenTHra Xn3mar
KypcataaH. 5 MHHYT RaBoMkaa ATC ra aGoHeMEHTAAH YaKHPHK HeSHW
axtumonnurd 0,005 ra tedr. 5 muawyr pasowmnaa ATC ra wearad
YaKUPHKAAP coHWdaW HOGopaT X TaconHPHA MHKLOPHHHT TaKcuMoT
KOHYHHHH TOMHHT:

a) 5 muuyt namomupa ATC ra xeu 6§aMaraHna GHTT2 HaWHPHK
KeNHW 3KTHMQAJMIA KaHpad?

6) 5 munyT napomnaa ATC ra 4 Tagaw K¥n YaKWPHK KeaHw
SXTHMQANHIH-UH ?
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|X|0|1|2|...|1m

x: I » ! 5 2 N
. rd P> 1000t
a) 0,993; 6) 0,561,
4. X onuckper TacoaMHAi  MHKAOPHHHT TaKCHMOT QYHKUHACH
GepHAaran:
0. arap x|,

0,25, arap | <x<Z 3.
Fix)={ 04, arap J<"x< 4,
0,8, arap 4<x< 5,
l, arap x> 5
a) X==2; 2« X< 4 XOAHCANAPHHHHT IXTHMOAIHIHHH TONHAT;

6) GepHaran TacodHbHA MUKLOPHHHE TAKCHMOT KOHYHHHH TOMHHI.
XKia) PX=2) =0, P(2<<X< 4) =015

olxfilalsels
| P Joxsfoi5] 04|02

4- mycraKus wi

l. Hkkn mepran GutTa wuwgonra Gapasapura GuTTafaMm §K yIaadw.
BuTTa ¥K y3pwpaa GUPHHYH MepraH yuyH HHUIOHTA TErHU 3XTHMOAIHIH
0,5 ra, ukkwHun Mepran yuyyd 0,4 ra venr. Huckper tacoanpui
MHKAOP — HHIWOHIa TEFHWLIAp COMH.

a) X racoamduii MHKAOPHHHT TAKCHMOT KOHYMHHH TOMHHT,

6) TakcHMOT K¥nGyp4arHHH AcaMr;
B} TAKCHMOT PYHKUHACHHN TONHHT Ba YHHHT FPAaGPHrHHH YHIKHT,

r} X1 XOOHCAHHHN IXTHMQULAHTHHH TOMMMHT.

oo lxloeli]2] .

6) 69- waxa.
Al
Q’.
qr’f/\
o2
7 Y Y




Feapy

' —
& -— 0, arap x< 0,
03, arap O0<<x-" |,
a2 fo— B) Fix)= 0.8, arap l<<x< 2.
I, arap x>>2 (/Y- Wakn);
¢ ! s [
70- waxa

2. Mataym 6np napteaada Moctawaapt aetaanap 10% wu Tawkuna
atagd. Tasawkwannra 4 ra gevaan taMaab oawwaaH. By 4 va aerame
OpacHaa HOCTaKAApT Aetannap connfaH wbGopar O6¥Aran X apuckper
TacQIHPHIE MHKAOPHHHT GHHOMHAA TAKCHMOT KOHYHHHH TOMHHL.

J'(:| x| o | 1 ] 2] s l 4
| » | osser | o916 | o006 | 00036 | 00001
3. Muatikaam orHaraH  Xap OHp ¥KHMHT camonéTra  TerHw

axtHmaonnnry 0,001 ra Tenr. 3000 ta ¥K yannagu. Otuaran ¥KJapHMHr
caMQIETra TekKaHnapH cownaad wGopat X TacolHHA MHKIOPHHHT

TAKCHMOT KOHYHHHH TOIHHr.

Lxlo | 1t ] 2| . | 300
x|, [1[3[® Cadil
AP |3F| | 00me

4. X anckper TacoEMPHA MHKAOPHHHT TAKCHMOT (YHKUHACH

Gepuarau:
0, arap x= 2,

0.3, arap 2<Cx< 3,

Fixy = 0.5, arap 3<<r< 4,
I, arap x>>4.

8) 1= X< J XOAHCAHHHT 3XTHMOAJHTHHH TORWHT;
6) X vaconndufi MHENOPHHHT TAKCHMOT KOHYMMEM TOTMHI.

K: a) P(1< X< 3)=05:

[x|=2]s |4
[ #]os] 0208

)
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§- §. Yaayucwa tacoauduit mMwxaopaap.
ARPHM TANCHMOT KOMYHARPH

14.5.1. Bupopra yekan EKH YeKCH3 opandKAard Sapya KHiMaTaapHu
Kaby/l KHAHWH MYMKHN G¥AraH TacOMHPHA MHKAOD YIAyKCud
racodugut suKdop Aefnnann.

Yanyxcua raconnduii MuKLOp:

I} wHTerpan PyHKUHA (TAKCHMOT GYHKUMA)CH OPKAAH,

2) SXTHMOANHKNAPHHHT TAKCHMOT 3RUANCH (niddeperunan yHk-
HHA) OPKanNH GEPHAHIIN MYMKHH.

Takcumor  QyHKUMACHHHHT TabpHdK Ba xoccanapn 4-§ na
KENTHPHATAH.

X yanykcHa tacoomduii MBKAOP 3IXTHMONIHKNAPHHHHI TOKCUMOT
aunanzu ped, TAIKCHMOT GyHKUMACH F(x) HHHT GupHaYH TapTHOAH
XocHnacH Syaran f(x) $yHkuusra aATHAaANH.

X Y3IAYKCH3 TacoAHGHA MHKAOPHHHT (@, b) OpaAHKHa TerHUWAH
KHAMATHR KaOyhd KHAHWH 3IXTHMOAAHPH Ky#Haard tedraux Guaan
AHHKAAHANH:

]
Pla<X<b)= Sf(x) dx.

3nunuk GyHKUHACH f(x) HH Guaran Xoana ywby gopMmyna G¥Anva
TAKCHMOT PYHKUHACHHH TOMHIW MYMKHH:

Fley= S f{x) dx .

145.2. 3nuanK QYHHKUHACHHHHE X0CCaNapH:

I. 3nunuk OyHKUHACH Mandui IMac, ABHA f{x) 20

2. 3nuank PyHKUMACHAGH — oo AaH 4 oo rayva OpaJuKia QAHHTaM
XOCMac HHTerpas Gupra Teur:

Tnx) dx=1.

Xycycan, arap Ttacomudui MuxAopHHHr Gapda MyMMuH Gfarad
KufiMaTAapK {a, b} OpasHKKa TeTHWAH OFaca, y Xonza:

if(x} de=1.

Yanykcwa tacoandHA MHKAODHHNT Gab3W TaKCHMOT KOHYHA8PHHH
K¥pub YHKaMH3.

14.5.3. Arap X yanykcu3 racoanduit MHKAOPHHHT MYMKHH Giaraw
Sapya KuAMaTnapH Terawm &YAraN opaswKAa IXTHMOATHKAAPHHHI
TaKCHMOT IWUAHTH Yarapsac, ALHH (4, &) aa f(x) =C 6ynaca Ba Oy
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opacMKaaH TamKapuaa ca f{(x) =0 (C — yarapmac) 6yaca, X Taco-
AHGBHIA MHKAOP TAKCHMOTH TeNuC NeRWABlH.

0, arap x<a,
1
b—a'

0, arap x>>b.

f(x) = arap a<<x<h,

F(x}= S f(x)dx dopmyna acocHAa TAKCHMOT PYHKUHACHHH TOMHLY
MYMKHH: )
0, arap x<.a,
X—
b—

L, arap x>b.

Fix)=

:. arap a<<x<b,

X y3AyKcH3 Tacoanui MUKAOPHHHE (4, b) OpannKkKa Ternulih (a., f)
opaNMKia TYWHL 3XTHMOANHTH

Pla<x<py = |fordrm | sLoarm bz

ra Tewr.
14.54. Arap 3u4AHK QYHKUHACH

L —O)!
_-——

HI)SG\;EG w?

(6y ephla @, o — 5pKAH NapameTpiaap) KypwHuwina Oepuaran S¥aca,
X yaayxcH3 TacoaH$uil MHKAOPHHHT TAKCHMOTH Hopsas AefHAafH.

HopMan TakcHMAaaHTa® X  y3AyKCHI TacolHPHA  MHKLOPHHKHI
Gepuarad opadHKKa TywHm sxremonmry ywly dopmyna Gyinva
xucobnaHanH:

Pla<X<p) =0 (E=2)— @ (232), 6y epaa

D (x) = —Jﬁ S e Tdt— Nannac dpyHKUMACH.
[1]

UerraHHWHHHr aGCatioT KHAMATH § Myc6aT COHAAH KHYHK GFAMWH
IXTHMONKIH

P (1X—al < §) =2® (%)
A TeHT.
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14.5.5. Arap auvank dpynxunace

0, arap x<0,

X =
fey {ke“‘. arap xz=90

{6y epaa X — 3pxan nNapameTp) KypHHHWAA Gepunran Gyaca,
X yanyxcus tacoaHHi MHKAODHRNC TAKCHMOTH K{Jpcarxusau nefinna-
an:

F(x)= S f(xjdx bopMyra acocHIa TAKCHMOT By HKUMARCHHH TOIH W

MYMKHH:

0, x=<0,
Fx ={I —e M x 220,

X y3nykcu3 TacoanQHfi MHKAOP KYPCATKHWAH TaKCHMOTFa sra ﬁim:a,
Oepuarad (@, B) OpasHKKA TYWHW IXTHMOMIHCH y4yH ywly dopmyaa
YpHHAK:

Pla<c X<<p)=e~'*—e~

Arap T — Gupop 3JeMEHTHHHT TYXTOBCH3 HILIAW AABOMHANHIH,
A 3ca rt¥xtral woIHILNAp HHTEHCHBAHCH (TE3HTRINK W ONanOBUH
y3nyKkcHs taconddmid mwkaop Ginca, y xonna Oy  sneMeHTHHHr
TYxtopcnd  Riinawl  paKTH {  HH  TaKCHMOT  QYHKUHACH
Fy=P{T<ty=|—¢ %, A>0 Oyaras (y { BakT AasoMHAa 3de-
MEHTHHHF TyXTal KOTHW SXTHMOLAHTHHH AHKKJIaAZH} KYPCaTKHYIIH
KoHyH GyfiHua TaKCMMAaHraH TacodHHAi MHKkaop ae6 Xucofaaw
MYMKHH.

HWonuHAHK QyHKUHACKH R ({) 31eMEHTHHHT { BAKT HYHAA THXTOBCHA
HUWNAW 3XTHMOATHIHHE aHHMNARAN:

Rty =e¢~",

l-Mmucon X raconndnk
opKanh Sepmnran. Puk mnKaop ywby takcuMmor dyrxumsch

0, arap x<S 0,
F(x)={x’ arap 0<<x<C 1,
I, arap x> |.

a) 4 ta SOFAHKMAac CHHOB HaTHXacuna X YIyHCH3 Tacorugmi

Hiacp poca 3'mapra (0,25; 0,75 SAHKKA TerHiLT
HAHIN 3XTHMOAIHFHEH ronuur;_’ g i tfar Kadyn

6) 3H4MK QYHKUHACH f(X) HH ToRRHT;
8} F(x} Ba f(x) napuunr rpapuKIapHHH THIWNT.
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Fexp fmt

71- waka

Euuw a) Jacrha6 OHTTA CcHHOB HaTHMacHla X Y3AyKCH3
TACOAHDHA MHKAOPHHHr GepHAraH OpaJHKKa TYWHI 3IXTHMONAUIHHH
TONAMH3;

P(0,25< X < 0,75) = F(0,75) — F(0.25) =0,75% — 0,25 =0,5625 —
—0,0625=0.5.

Ouan 4 va GOFAHKMAC CHHOB HaTHMacHAa X Y3aayHcH3 tacolndHit
MuKaop poca 3 Mapra GepmArad opanuKra TerHulTH KuAMaTHw KaGyn
KHAMW 3XTHMQATHIHHH TonaMu3. Bywnur yuyw Bepwyanu dopmyaacu-
aaH dofiaananamua:

Pi(3)=Cip’g=C}0505=4.(0,5)"'=4.0.0625=0,25.

UWyHaad kuan6, Pe(3) =0,25.
6) f(x)=F"(x). nemax,
0, arap x< 0,

flxy=12x, arap O<x< I,
0, arap x> 1.

8) 7l- warn.
2- M1 ¢ 0. X y2AYKCH3 TACONHGHR MHKLOPHHHE 3HYAHK BYHKLHACH

0, arap x<< .
flx) =13sin3x, arap %<x€%.
, arap x>—§-
Gepuaran. TakcHmor ?yul(uuncu F{x) uy Tonuwr.

Evww Fix)= S fix)ydx .

Arap xg—’s‘— 6¥nca, f(x) =0 6¥rann, Aemak,

Fix)= ; Odx=0.
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Arap —E<xg—; 6yaca, y xanna

nié x

Flx) = S 0-dr+ { 3sindrdr=0—cosdx|i=
- nfé 0
=.-(c053x—c05%)=—cosax‘

Arap x>—§ G¥Aaca, y xonna

L71) ETE] I A
F{x)= S C-de4 .5 Is5inJxdx So-dx=0_cm3,!§+0=
L] LY &

= LA
--( cosn+c052) l.
Wyunaf kuaué,
0, arap xg%,
F(x) =1 —cosdx, arap ~’6'~<xg—g-,

1, arap x:>—;—.

3-MH oA X y3AyKcH3 TacoandME MHKLOPHHHE IHYAHK PYHKLUHACH
G6yTyn Ox ¥xuna

2C
fixy _-e' +e "

TEHFAHK GuaaH Oepuaran. ¥arapmac C napaMeTpuH TOMHAT,

E 9 n w. 3uuank GpyHRUHACH S f(x}dx=1 WaPTHN KaHOATNAHTH-

puiwy kepak. Ulywunr ywyn
T 2c t
———d = -—-——v-'_=]‘
_S“ e " x=2C _Sw e "

6y epaaN C=—( 'dt . Kyfingarn aHHKMac HHTErpadnd Kapah-

2y ==
-t
MH3:
dr dx dir') .
————— ) — = arctge” .
S o S 1+ 14 (en)? ¢
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XocMac nHTerpanxn xmcobnawra ¥TaMH3:

= 1] -]
dx . dx . dx
= lim lim= =
_S’ ?‘+C_' -—— - § G.+C" -‘.o.-vu § f‘+f—‘

= lim arctge®|%+ lim arctge®i}= lim (arcigl —arctge®) +
[ 2

a=+— o a4+ — =
i s = [t _ x_Ay_ A
+°l_|.r2(arctge —arclgl) = (4 0)+ (2 < )= >
H dx n 1 |
Lyanait kuaub, S e’+e_‘_3' Hemax, C= ._E_:::;_
= 5

n

4-mucon Bup coar (0<J¢<C1, { OHPAHTH coaThapaa XHcobnaHran
BaKT) HuHAa Gekatra dakaT OuTTa 3BTOOYC Heaub THxTafiaH. BakTHHHT
f==0 nma#iTuaa GeKatra wearaH AYAOBMHHHHC 2BTOOycHH 10 MHRYyTRaH
OPTHK KYTMACAHK SXTHMOJINWIH Kaugaii?

Euww. Bekarra ¢=0 nafitaa KeaAraH HAYJNOBUMHUHT ABTOBYCHHM
KyTHIT BaKTHHH [0; |] opaiHkda TekHC TaKcHMaanraw X Tacoaudi
MHKILOp CH(QaTHAA Kapaul MYMKHH. By TEKHC TaKCHMOTHHHP 3HWIHK
pyHKUMACH KyAuparn KYpuenliaa 6¥naau:

0, arap x<£ 0,
f{xy=11, arap 0<x |,
0, arap x>0,

b—a=1—0=1 — racoanduit MHHIOp X HHHr KHAMATIAPH MOi-
Aawrak [0, 1] opanHKHUHE YIYHAHTH,

ﬂ—a=—é—0=—;— Kynafnuk TYFAKPYBYH 3IEMEHTAp HaTHXKaaap

wolrawrau [0; %] OpaNHKHWHT yaynanrd. Lynnur yayn

1

Po<r<i)=tz2_f_1

2
e <.

S-Mucon X yanyKcH3 Tacoanduii MHKAOP KYPCaTKMUAH KOWYH
6¥Hna TaKCcHMJI2KTaN:

0, arap x<<0,

Hx) =l2£*"‘, arap xz=0.
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ChHnoB MaTHXachaa X tacoandrf mukoophuwr (03; 1) opa-nmtl(a
TYWHIL 3XTHMGATHIHHE TOMHHT.

Euaw. POI<X<1) =e~1204 — g~ = g-05p~? =
=0,5488! — 0,13534 = 041.

N D41,

6-MHCON  DAeMEHTHHHI  TYATOBCHZ  HIIAW  IXTHMGANHTH
f(0)=0,020"°%%(£>0) kYpcaTknuin KonyH OFAHYA TaKCHMAAHTAH.
INeMEeHTHHHT T¥XToBCHA 50 cOaT HULTatUH IXTHMQIAHIHHH TOMHHC,

Eunw. Hwonunnank pyrxuuscn R} =e™* nan podipanancax,

R(50) =07 %= 0="22(,3679

Gynann.

7-mucon X TaconHdHA MHKAOP IXTHMOAAHKNAD TAKCHMOTHHHNT
a=0, a=2 napamerpaH Hopmaa KouyHura GyficyncuHn. X vacaandni
MUKAOPHHHE { —2; 3) 0pa/MKKa TYWHWH SXTHMOAHIHHE aHHKAANF.

E 9nw Ywby

Pla<X<p)=0 (n-a) ® (c_a.)

]

dopmysanan $ofiganancan:
P(—2<X<)=0 (370 ()=
=@ (1.5) —@ (—1) =D (1,5) + D (1)

O (x} QyHKUEA HIIBAAHAAH:
@ (1,5)==043319, ©({i}=034134.
Nemak,

P(—2< X< 3)=04331940,34134 =0,77453.

K 0,77453.

B-Mmucoa X taconndHA MHKAOP HOpMaa KoHyH GFilnya TakK-
CHMJaHTaH, g Ba ¢ NapaMeTpaap moc xonaa 20 sa 10 ra Tewr. Abcomor
KuiMaT G§Ainva 4eTAaHHIL YYLaH KHYHK O AHL SXTHMQATHIHHE TONHMT.

Eunuw P(IX—a|<8) =—.2¢({—) dopmyrasan  dofiranraramul.

laprra k¥pa 6=3, a=20, ¢=10. [Hemaxk, P(|X—-201<3)=
=2(b(736)=2¢(0.3)‘ Waasanraan ®(0,3)=0,1179. lemax, ninana-

éTran 3XTHMOMIHK:
P{1X—20| < 3) =0,2358.
5- dapcxona Tonuupuru

I. X tacomudnit muraop [0; n] kecmana f(x) = Asinx. 6y KecMadaH
TalWKapuaa f{x) =0 IXTHMONAHKAAP 3HWINFKFE 3Ta.

a) A HH aHHXnawWr;

6) TaKcHMor GyHKUKACH F(x') HH TOMHMT;

495



8) p(__a’i_g X< %u) IXTHMOMIHKNH TOHHT;

r) f(x) Ba F{x) PYHKUHANIPHHHT TPAPHTHHH YHIWHT.
0, arap x<; 0,

H: a) A—— 6) F(x)=1sin? —~, arap 0<Zx<~m, n) 3/4.

l, arap x>=n.
ry 72- wakna.
fixr f Fix)
Al ¥
1
& 7 5 —y
z x ] ; T A
72- wakn

2. Aprobycnap 5 MHHYT opadHk Ouaan waTtHafiamnap. bBexataa
aprofyc KyTHW BakTH X TEeKHC TaKCHMA3HraH Ael, KyAWwlarHJapHu

TOIHHI:
a) F(x) TaKCHMOT pYHKUHACHHH;
6) INTHMGAAHKAAP 3HYAUCH f{X) HH;

B} KYyTHL BaKTHHHHC 2 MHHYTAAH OLIMACAHK 3IXTHMONAHIHHA
TOIOHHT;
r} fix) sa F(x} PyHKUHANAPHHHI rpa¢umapunu YHIHHT.
0, arap x< 0,
A a) Fix)=102x, arap O0<xs<g 5,
1, arap x>5.

0, arap x< 0,
6) f(x)=|0.2. arap 0<<x<g 5, B) PX< 2)=
0, arap x>>5.

ry 73- wakna.
Fra}

fey

o
>
-

T3- wawa
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3. X racoamuil MMKAOP IXTHMQUAHKNAD TaKCHMOTHHHHF Dapa-
MeTpaapu a=20, a=35 Gynran wopmaa kouyuira Gyhcyweny. Chuos
HaTHMacuaa X TacoaM@ui MurAOpHuET (15; 25) opaiHKaa #oWNAUITaH

KHAMAT KaGyA KHAHW 3XTHMOMATHEHNH TOMHHr. X P15« X <2 25) =
=0,6826.

4. Bupop Moana cHcTeMaTHK Xatonapcui ToprHaaan. Topruiudara
racoaudui XaToAMKAap FpTa kBagpaTHK NerAanwwH o=20 r 6fnran
HopMana Kouynra Gyiicynagn. Topruir aGconioT Kninat Gifinda 10 r aan
oliMahaurad xaTonHKk GHAan GaapHAHWH IXTHMOANHTHHI TOTHHF.

H: P)X| < 10) =2@(0.5) =0,283.

5. TencpHIOPHHHT GyawaAMal HWwAallR XTHMONIHFH ywoy k¥pcaT-
KHYAH KOHYH G6¥itH4a TaKcHMAaHraH:

F(1} =0,002e 0% (= 0) .

Teaesnaoprunr 1000 coat GyInaMai dWAILIH IXTHMOATHTHHH TONHHT.
H: R{1000) ==e~220,1359.

5- mycraxun ww

. X TaconudHA MHNIOPHHHI IXTHMOLTHKAAP IHURHIKR GEpHIraH:

0, arap x= 0,
Hzx) ={ax, arap 0<x< 2,
0, arap x>2.
@) a HH aMHKNaHr, -
6) TAKCHMOT QPYHKUHACH F(X) HH TONMHMF;
B) f(x} Ba F{x) HYNKUHAAAPHHHT [PAPHKAAPHHH YHIHHT.

0, arap x< 0,
X: a) a=05; 6) F{.t)=[0.25x’, arap 0<x< 2,

I, arap x>2.
B} P{X>1)=075%.

2. X taconnduh muxaop [0, 2] xecMana TeKHC TAKCHMOT KORYHHTa 3ra,
a) IXTHMONAHKAZP 3MYANTH f(x) BAa TaKCHMOT (yHKuHAcH F(x) HH
TONHHT; 6) 0< X <05 XOAHCAHHHI IXTHMOMIHIHHH TOMHHT, B) f(x) Ba
F(x) QYKHUMARZDHHHT rPadHKNaPHHH MHIHHT,

0, arap xs 0,
A: a) F(x)=1005zr, arap 0<<x< 2,
|, arap x>>2.

0, arap x<. 0,
f{x} ={0,5, arap 0<<x< 2,
0, arap x>2
6) P(0<<X<0,5)=025. -
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3. X raconudnit muxaop SXTHMOAARKNAP TaKCHMMOTHHHAC Napa-
meTpaapH a=30, o=10 Oyaran HopMan KOHYHHra OVfticynagn.
X muxkaop (10; 50} opanukka TeFHW/JH KHAMaT Kabynl HHAMWK
IXTHMOIHTHHH TOMHHT.

W P10 X <250)=0,9544. . .

4. X Tacoanpuil MHKZOP HOPMaa TaKcHmaaurax. By MHxaopHHMr
¥pra KMpaapatuk YerAaHuwn 0.4 ra Tenwr. Tacodudufi MHKALOPHHHI
abcomoT KHitMaTth G6¥hAnya a aaw vernawmwu 0.3 nan HuuWK GYANHIUN
IXTHMQIAHTHHH TONHHT.

A 0,5468.

5. 3neMEHTHANT THXTOBCHI HILNAW BAKTH KYPCATKHYIH TaKCHMOTTa
ara:

F(f)=1—e " (1=0) .

{=24 coaT JABOMHIA IIEMEHTHHHT:

a) HWAAMAA KOAHLW 3XTHMOAHTHHN;

6) MUNAG TYPHII IXTHMOIIHCHHH TOITHHT.

K F(24) =0,3812, R(24)=0,6188.

6- §. Muckper ma yaayucwa racoaudmui
MU OPAAPHHNT MATEMATNR KYTHANIMN B2 ANCREPCHACH

14.6.1. X AWcKpeT TacOAHDHA MHKIOPHHHI MATEMATUN NYTHAULLL

M(X) ne6 yHmnr MyMkuaH Oyaray 6apya KHAMATAAPHHH Y/JAAPHHHI
IXNTHMOLIHKIAPKRra KYnalTManapH AXFHEAHCHTA TEHT COHMa afiTHIALH.

M(X)=xip1 + x2p2+ ... +x;p,.= X xp,.

[
prtprt . tpa=1

Arap HXTHEPHE x Ba y connap xamaa X ea ¥ tacoangmii Muxaopaap
yUyH

PX<x, Y<y)=P(X<<x) - P(Y<y)
TEHrAHK Ypuman Gfaca, X ea ¥ rtaconuped muxkaoprap Goraukmac
racodugpuii suxdopasp nedunanm.

MareMaTHK KYTHAHIWWHHHT XOCCANAPHHH KeJTHPAMH3:

1. ¥3rapMac MHKAOPHHHT MaTeMaTHK KyTHAHUIY Y3rapMacHHHT
Faura Tenr:

M(C)=C.

. 2. Taconuduii  MKNZOPAAP HHFHHAHCHHHHT MAaTEeMATHK .KYTHAHIIN
KYWHNYBYHAAD MATEMaTHK KYTHAHIMAAPHHHHT HHFHHIAHCHTA TEHI:

M{X+Y)=M(X)+M(Y}).
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3. BofaHKMac TacoIHPHA MHKIOpPAAp KYNakTMACHHHHT MaTeMaTHK

KYTHAMWH KYMaATYBYNABP MATEMATHK HYTHAMWNAPHHHHT KynadtMmacH-
ra TeHr: :

M(XY)=M(X)-M(¥).

4. Yarapmac KkynaliTysun MaTeMaTHK KyTHJIHW GeATHCH osiaKra
YHKAPHAAAH:

MCX)y=CM(X),

C — y3rapmac con.

14.8.2. X raconndHi MHKAOpHHHF Jucnepcuscu Ae6 rtacoauduii
MHKAOPHHHT YIHHHHI MATEMATHK KYTHAHWHIAH YETNAHHILH KBaAPaTH-
HHHI MaTeMaTHK KyTHAHWHIA 3ATHIAAH.

Arap [X—M(X)] tacoandHAi MHKZOPHHHN uYeTAaHHWH 6Faca,
y xonga

DXy =MX—M(X)}.
AManaa Sowka ¢opmynanar poisarannw Kynrai:
DXy =M Xy — (M) P

JHCNepCHANHNr XoCcadapHHH KeATHPAMHI:
. ¥3rapMacHHHr AHCTIEPCRACH HOATA TEHT:

D(Cy=0.

2. ¥arapmac kynaitTypynHn KBaApaTra owWHpHS, AHCAEPCHA Gearu-
CHAAH TAWKAPHIa YHKAPHIN MYMKHH:

D(CX) =C’D(X}. C — §arapmac con.

3. BoranxmMac Tacaawduit MHKAOpAap AMFHHAHCH {aAMPMACH) HWHNWT
OHCMEPCHACH KFWHAYBURIAD IHCACPCHANAPHHHHT AHFHHAHCHTA TEHT:

D{X£Y)=D(X)+D(Y).

14.6.3. 1. Ouckper TacoaHpuii MHKIOPHHHAT GHHOMHAN TAHCHMOTH

YYYH
M{Xy=na-p. D(X)=n-p-q
2. Tlyaccon TaKCHMOTH YHyM:
M(X) =i, DX)=2x.

14.6.4. ¥anykcHs TacOAHDHA MHKLAOP MYMKHN 6Yaran KHiiMaThapH-
ur GyTYM COH FKHAA Kabyn KHACHH, f(x) YHMHT 3UYAHK BYHKUWACK
GVACHH.
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"Atap S |x|f(x)dx HHTerpan maaxya 6fnca, S x f(x)dx nure-

-— g —
rpat X Yy3NAYKCHI TacoiHPHH MRKAOPHHHT MATeMaTHK KYTHAHWIK
DeAnnatu, ABHH .

M(X) = S xf(x)dx.

Arap myMkun Sjaran Gapya Kufimataap (g, &) opatHKKa TerHwas
6¥nca, y xonaa

»
M{X) = Sxf(x)d.r.

H3ox. MateMaTHK HYTHAHIUHHHT OHCHPeT TacomMPHR MHKOOpAap
YHYH XoccaNapH yaNyMcHI TacoAHPHA MHKIO0PAAP YUYH XaM ¥pHHAH.

148.5. X y3nykcud Ttacoanbuld MHKROPHHHr MyMkHH GFarau
KHiiMaTaapn Ox ¥KHAa €TC3, YHHHT AHCTEpPCHACH KYAHAArH TEHTAHK
OPKAJH AHHKNAHAAM:

D(X)= S (x—=M(X) Jf{x)dx

D)= § FHode~MUO].

—

Arap X yanykcH3 TacOAMGHA MHKAOPHWHI MYMKHE GFaraw Gapua
KHAMaTraph (a. b) opanukka Termway 6yaca, y xanaa

]
DXy = {lx— MO () dx

€KH
b

DXy = ¥ (de—[MX)F.

H3ox: IIncnepcHAHUWT AHCKPET TacoAW(HA MHKAOPAAD yuyH
XOCCANAPH YIAYNCH3 TBCOAMPHA MHKAOPAAP YYYH XaM YPHHAM.

14.6.8. Tacoauduh MUKAOPHHHI Jpra weadparux weTaanuwiu ne6
ANCTIEPCHAIAM ONHHTAH KBAaApaT WAAHAra afiTHAaan:

S00



14.8.7. MaTeMaTHK KyTHAHW Ba AHCORPCHA
1) TeMHC TAKCHMAAHIaH y3IAyKCH3 Tacoaudwi MHKAOp YUyH:

)
M(X)=_"_.;;'"_. D{X)= Lb_'-l‘.’EL;

2) k¥pcaTKH4AM TAKCHMOT yuyH:
=2 =
M(X)= o D(X)y= 2
3) HOPMAN TAKCHMOT yuyH:

M{X}=a, D{X) =0

l-MHcon X racorudul MHKLop YWOy TaKCHMOT KoMyHw GHAan
GepHaran:

M(X). D(X), o(X) 1apHK Tontuwr.
Euuw. Tacoanpuk Mmukaop auckper 6yarams ywyn 14.6.1 ea
14.6.2 naru ¢ropmynanapra kipa:

M{X)=0-0241.0,4+2-03+3-0,0844.0,02=1,32.

x’loll|4|oJ10
P lox]os]os]oos]on

M{X*)=0.0241.04+4-0,349-0,08 4 16-0.02=2,64.
DXy =M(X) —[M(X)F=2.64— (1,32)°=2,64 — |, 7424 =1 8976;
o{X) = /D(X} =1,3775.

Wynaah kuaus, M(X)=132; D(X)=1,8976; a(X) 2= 1.3775.

2-muncon Huueta OGofamkMac cHHoBaa A XOAHCAHHMT Dyl
Sepuultap cownaadH HGopaT X OMCKper TacoAHPHR MHKAOPHHHT
OHCTePCHACHHH TONHHT, OyMla XOAMCAHHHr Oy cHHOBJI2pAa PyR Oepuiu
SXTHMOANHKAAPH TeHF Ba M(X)=09 sxaun Mauaym.

Eupw. X Anckper tacoanduil MHKO0p GHHOMHAN KoWyW GFithua
TAKCHMAAHTaH, WyHHHT y4yH M[X}=n.p. Waprra kipa M(X)=09,
n=2 Idemak, 2p=10.9, p=045, g=1—10,45=0,55.
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0{X)=npg=2.0,45-0,55=0,495.

Wynaait kwan6, D{X)=0,495.

3-mucon X yaaykcna TaconHGHA MHKAOPHHHT 3HUNHK DYHNKUHACH
GepHaram:

0, arap xé%,
f(x) =1 3sindx, arap %<x<%.
0, arap x>%‘

X TacoAHPHA MHELOPHHHI COHAM XapaKTepHcThKanapw — M{X}, D(X),
(I(Xé JAPHH TOMHHS.

9 hLUW.
&f3

]
M) = {xfxyaz= § x.3sin3xdx=
a ni6

afl
afd 1

/3
=3 S,1|:-sin.‘31u'.‘x=3(——::Jf'?i';'ﬁJr ',.;s +3 S

3
n/6 ni6

cos3xdx ) =

du=dx
U= —icos3x =

_ =X
" \dv=sin3xdx

==3( ) acosn Fcos——)+3—sm3: |f—-

= —(———-0)+ (smu—sm—)=‘3 %=na ==0,7133.
]

bixy= ng"(’)d"-[‘mn]g':"‘ga-r’sinaxdx— (a8

o nfé

Kefinnrn wnterpanann xucobnab oramus:

3 S x’sindxde =

afe

af3 u=x? du=2xdx
d

v=5indxdx v= —%cosSx

nfd
_3[—x"' L |:;: - ; xcosaxdx] = —x%cos3x |::::
- /g ,
+2 ;xcm&dx-: -—(——cosu %cos-;—).‘.g( xsindx :;:—

~'y

| + Uu=x
— — \sindxdx } =
3 ,56 ) x) [dv=cosaxdx
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., 24n . aoay 2 | ard
=T+—5(~5slnu——6—sin—2-)—3(—-§c053: |.m)= .

n’___n 2 n = n 2 A—n—2
=5 —3tslosa—cosd =T FH (= =202,
_n—a=2 rx—I K—n—2 n’—2x41
DXy =———— (=3 )’ R

A—x—2—nl g2~ 23
b ? = 9 --.,0.0155.

a(X)= D{X) = 0.0155 20,1245 .

4-mncon. TexkHe TakchMmaaHrad X rtacomnduil MuKaop 3IHMANK
byHxkunnrcn Suaau Gepuaran:

0, arap x<a—|{,

flx}= —2[7. arap a—{<<x<{a+{,

0, arap x>>a-+/{

M{X) sa D{X) HH TOnKNT.
Eunw. 14.6.8 paru ¢popmysanapaan polizananaMus:

M{X)= a;.{ Aemak, M(X) =_£:L;;°_ti=3;_=a;
2
DX)y= 1‘_’:;_;_'_. AeMak,
(ati=atf)? @0 _of ¢
DX)y= 5 = Sr=15=7

llynaai xnantd, M{X)=a; D(X) =-§:.

S-MHco0a. X TacoaudHA MHKIOP HOpMaA TaHcHMAaHraH Gjau6,
MaTeMaTHK KYTHAHWH ag=10 ra TeHr. X rtaconuduit MHKIOPHHHT
(10, 20) opaankKa Tywnw sxtumonaurw 0.3 ra vewr Gyaca, yHwar
{0: 10) opaduKKa TYWHL IXTHMOUIHIHHH TONHHT.

E unw. Hopmaa arpu wmank {Faycc 3rpu wnanrn) r=a=10 t§rpu
YHIHKKA HHCOaTaH CHMMeTPHK G¥AraHH YHYH IOKOPHAAH HOPMaA 3rpH
4HIHK GuAaaH, nactaad »ca (0; 10) xamaa {10; 20} opaauxnap Guaau
werapaiaHral anap Oup-Oupura tenwr. By wanrap coH MuXaTAaH
X rtaconnbih MHRLODHHMI TErHIWLAH OPAaJHKAApra TYLHW 3XTH-
moanukaapita rewr. Wlywnnr yayn:

PO<X<10) =P(10< X <<20) =03
S0



6- Mmucon 3uuanx pyaxuuach f(r)=10e"'""(x20) Onaan Ge-
pUATAH KJPCATKHUAH TaKCHMOTHHHT MaTeMaTHK KYTHAHWMH, GHCITEPCHA-
CH, YPTa KBAAPATHK HeTNAHHLIHHH TODMH.

Evuuw A=<I0. .

M =L

=—=01.

o
D{X}=-£2-=%=0,0].

o(X) = {yD(X) =1=0.1.

7-mucoa Takcamor ¢pynkunach F(x)=1—e~ """ (x>>0) Gunan
Gepuarad Kypcarkuuan TakcumorHuHr M(X), D{(X), a(X) Anapnuuu
TOIHHT.

Eunw A=01, M(X)= =%=10.

1
Y
1 !

G- Dapcxona Tonwupury

I. X raconnduit MHKLOp — YAHH cONKAcHHH GHP MapTa TalUNAHFAN-
A3 Tywaauran oukanap coun. M(X), D{(X}, o(X) napuu TonRrHr.

A M(X)=3,5. D{X)=292; a(X)=1,71.

2. HuwoHra kKapata xap Oup OTHWAA TErHW 3XTHMOAIHCH
p)=08 6yiran 4 ta VK yauaanw (Geraukmac xonaa). Huwwonra
Ternwnap coHngaH vGopar 6§araH X DHCKpeT TaCOAHRGHA MHILAOPHHHT
CoHAH xapaxtepHctukanapn M(X), D(X), o(X) napHH TonHur.

K M(X)=23.2; D{X)=0,64; a(X)=08.

3. X yanykcH3 TacolHpui MRKAOP IHUAHK GYyHKUMACH f{x) Ouaaw
GepH.aran: a

0, arap x< -5

fx) =105cosx, arap — S <<x 3,
0, arap x>%_

M(X), D(X}, o(X) napHRr TonHHr.

HK: M(X)=0;, D(X)=0.4649; a(X) ==0.68.

4. X yanykcu3 tacommpuil MHKLOP IHUAMK DyHKUHACK f(x) Guaau
Gepuaran:

0, arap x< 2,
fle)=4{0,5, arap 2<<x< 4,
0, arap x>4.
M(X). D(X), a(X) NapHu TONHHT.
KM (Xy=3 DiX)=1: o (X)=058.
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5. X ysayKkcH3 TacoanduA MuKIop 3MWIHK PyHkumsck [(x) Guaan
GepHaran: .

0, arap x<0,

“nﬂ:{se““. arap x>0,
M{X), D(X), a(X) napun Tonumr.

A M(X)=02; D (X} =004; 0 (X)=02.

6. Arap M{X) =23, D(X)=16 3kandurn mauaym &¥.ica, HopMan
TAKCHMANAHFaH X  Tacolndnwi MHKIOPHHHT 3IHYAHK  (DYHNUHACHHH
T OITHHT,

o

). & f(x} = -i_'\_:‘ﬁ e
6- mycTaxuA uw

l. KI{THM 7 1a wap G6YARG, yNapHHHT TYPTTacH OK, KOAraNnapH
xopa. Kyrvaanw rtapakxanura 3 Ta wap otHHaAM. X — QAHHMaH
ok waphap coun. M(X), D(X), a{X) HH TonHHr.

Ko M(X) =125 D(X) %049 a(X) =0,7.
2. Huknra FAun cokkacw Gapabapura 2 wmaprta TawnaMasn. X —

HKKaaa YAHW coxKacwlard Tywrak XydT oukanap cowd. M{X), D({X),
a(X) AapHH TOMHHC.

XK: M(X) =0.5; D(x;=%-§0.375; o (X) =06i2.

3. X yaayacha TacoawdpHA MEKA0p IHUIMK  PyHKDHACH OHaaM
Sepuarad:

2x, arap O0<<x<] |,
0, arap x> |.
M(X)}. D(X), o(X} napsan TONHHr.

0, arap x<< 0,
m.=[

x: Mm=-§-; D{X)=~I—'§: o(X) =0,236 .

4. (2, 8) 0paAHKAA TEKHC TAKCHMAANrall X TacoARQHA WKKAOPHHHT
M({X), D(X), o(X) hapHHR TONHHI.
XK: M(X)=5; D(X)=3; a(X)=+3
5. X ysaykcHa Tacoan(pHRA MHKAOP 3HYAHK DyHKUKACH
0, arap x<0,

f(x] ={0‘048—0.«l‘ arap X;O

dnaH Gepuaran. Mg(). D(X). q(X) napue TonwWHT.
HK: M(X)y=25; D(X)=625; ¢(X) =25
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6. Hopmaa rakeumaanraH X TacoaudHi MHKILOp IHWIHK DyHKUHACH

l.—u’

[

) =55 8

Gunak Gepraradn. M{X), D(X)} nhapun Tonuwur.
K M(X)y=I1, D(X)=25.

11- nazopar uthiu

I.l. LUexaa 7 spkak sa 6 aén wwaaiian. Tasakwanura 8 kuilm
aMpaTHAraHta, y1ap OPacHAa Y4 € GYAMIUN IXTHM QJIHTHHH TOMHHT.

1.2. uukaaru aeranrnrapHuunr 20% u apokcuz. Oauvran 3 Ta
AETANHHHT K¥nH Guaan OHTTacH APOKCHI GYAHG YHKHIWH 3XTHMOQAMHIH-
HH TOMHHI.

1.3. Bupunun Kythza 12 ta wap 6yAuG, yrapuuur 8 TacH oK,
UKKHHYH KyThaa 15 ta wap 69auG, yaapuuur 4 vach ox. Bupunun
KYTHOaW MEKHHYHCHra 2 Ta wap coanwand. HKkuHud  KyTiad
TARAKKaAHIa QJHHraH Wap Kopa GYAHWH 3XTHMONAHTHHH TOMHMT.

1.4, p(A) =0,6 6¥acun. A xoancannur 2400 GorauKcH3 CHHOBAA poca
1400 mapra p¥yit OepHlln IXTHMOANHTHHH TOMHHT.

1.5. Naptuana 12% woctanaapr aeTaanap 6op. Tapakkaanra 5 r1a
AeTadb oaHMald. OAHHrAH AeTaANap HHHMIA HOCTAHAapT JeTaanap
COHH — X AHCKPET TACOAHPHA MHKAOPHHHI TaKCHMOT KOHYHHHH Ba
M(X), D(X), P(1<<X<2), F(x) napHH TORHHr.

2.1. Kyrvaa Homepaanrad anTHTa kyG Sop. Tasakkaanra GurtanaH
Xamma KyGnap oamHranfa XocHA Gyarad coHHuHr Oewra SFAwHHWY
IXTHMQINHTHHH TONHHT.

2.2. ByoMHuHr craHaapt O6yanws sxtumoan 0.8 ra tenr. Typrra
GyloMHMHT Xey G¥nMaraHia GHTTAacCH cTaHAapT GYRHIUK IXTHMONIHIHHK
TOMHHT.

2.3. ¥Y4ta KyTHHuHr Xap Gupnia 6 Ta Kopa Ba 4 Ta oK lwap Gop.
BupuHYH KyTHAaH TaBakkaJura OHTTa Wwap aiHG, HKKHHYHCHCS
COMHHAAH, WIYHAAH CYHI' HKKHHY® KYTHIAH TaBaKKaJaura GHTTa wap
OIHHHG, Y4YHHYH KYTHra CONHHAAH. YYHHYH KYTHAAH TaBaKKaJlKra
QIHHIAH WAPHHHT OK GJAHLIK IXTHMQINHIHHH TOMHHT.

2.4. Auru tyFHarad 70 qakanoKHmHT kamdaa 40 Ba k¥nn Guaad
65 nacdapv Yrua Gona GYARWH INTHMOIAHTHHH TOMIHHL.

2.5. Bup-Gupnra GofaukK GyAmaran xamnia Mwaralauraw 4 Ta
ac6obaad nGopatl KypHAMa TeKIIMPHWAAAH. Arap acGobAapHHHT
Oyananl KonHW sxTHMonanknape pi1==0,3, p2=04, p3=05 ba
pi=0,6 6§aca, GyananG Koaran acGobnap cowugan nbopat X Auckper
TACOAHGDHA MHKIODHHHT TAKCHMOT KOHYHH F(x) HH Ba P(2< X <4},
M(X), D(X}, o(X) napHu TOmHHT.

3.1. 52 ta kapragaH uGopar TVAMK Aacralad Tamakkannra 4 Ta
KapTa QIHHraHoa poca 2 TacH FHIUTHR GTAHIIY 3XTHM QNLAHTHKH TOTIHHT.
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3.2. Kypwama Oup-GupHra OOFAHKCH3 HiAaRAMran ydra 3Je-
menTAaH HGopar. Yaapuuur Oyauaub Koinwn axruMmonnapu 0,05, 0,08;
0,07 ra Tenr. HkkuTa snement Gy3uIHE KQNHIUKH SXTHMOANHIHHH TOMHAT.

3.3. 10 Ta MHATHKHHHT 4 TaCH ONTHK HHLWOHrA OAHIL MOCAaMacHra
sra. DyHaal MoCIAMAIH MHATHKAAH HULLOHTA YPHW 3XTHMQIJTHTH
0.9 ra, yens 0,7 ra redr. TapaKkanHra oIHHraH MHATHKLaM 2 Ta ¥K
yauarad. Arap MepraH MKKana XOARa Xam HHIIOHTa ypaamaran G¥aca,
ONTHK MOCNAMaAH MHATHK TaHA3HMaraHAHIH 3XTHMOANHTHHH TONHHT.

3.4. Viinn cokxacwun 50 Mapra TawnaHraHia <OATHAHK> KaMuda
10, k¥nu Guaan 25 mMapTa TYWHINH SXTHMONAHTHHE TOMHHC.

3.5. Tykypun 1000 Ta ypuyKkKa Xu3MaT K¥pcataa. Bup munyt wuuaa
Gutra ypuywas Hn yananw sxramoanurd 0,004 ra tewr. Hnr ysuaran
ypuyKnhap coHuaaH w6opaT X AnckpeT TacoangHil  MHKOLODHHHT
TaKCHMOT KoHYHHHH Ba M(X}, D(X), P100 < X <7200}, F(x) napHuH
TONHHT.

4.1. 20 Ta HoMaHAa uKKHTa rypyxra G6yausaad. Hkxuta sur kywau
KOMaHAa GowKa-6oWKA TYPYXI8Pra TYWHIWH IXTHMOLTHTHRH TOMHHT.

4.2, Typr MepraK nMwonra Kapata ¥x ysanwazw. HuuroHra teraw
INTHMQNAHKTapu Moc Xanda 04; 0.5; 06; 0.7 ra Tewr: a} yura meprau
HHIIOHIA YPrand; G6) HHIWOH METKAACTD OAHHTAHH IXTHMWINHTHHH
TOITHHT.

4.3, Bupunuy kytHaa 12 Ta wap OYaub, yarapumur 7 TacH oK,
HKKHHYH KyTHla |15 ta wap 636, ynapuuur 5 tacu ok, Xap saiicn
KyTHIAH GHTTafaH Wap oMHRAH, CYHIpa 6y HKKH WapaaH TaPaKKaaHra
GHTTacH OMHHAK. Arap Tanaawrad wap Kopa G6yiaca, QIHHIaH HKKaAa
(WAPHHHT KOpa GVAHUIN 3XTHMQMHIHHH TONHHT,

4.4. Napruraa 30% apokcwa aeraanap 6op. 50 Tta Aetannunr
uuMaan 10 Tanad KynK RPoOKCHI 6FAHG UHKHILH SXTHMQAJHTHHH TOMHHT.

4.5. HUkkuta T¥naaH Hae6aTMa-HaBOAT HHWOHIA KapaTa T¥rAapaan
6UpH HHLOHHH MFAXKaAra onryHya JK yaunatd. Huluowra veFuw axva-
MOATHKAAPH TYNAap yuyd Moc xanza 0.7 pa 0,3. Dupunun T¥n yarau
yKnap coHHgaH HO6OpaT AHCKpeT TacooHPHA MUKAOPHHHI TaKCHMOT
KoHYHHHH Ba F(x), M(X), D(X), o(X), P(2<C X< 5) TapHHH TORHHT.

5.1. ¥Yaywnuxnapu 1, 3, 5, 7 pa 9 cM 6yaran GewTa KecMa MaBXyA.
TapakKaftura QIHHIAH Y4Ta HeCMafaH yubypyak TYIHW MYMKHHJAHTH
IXTHMOAHTHAN TOITHMT.

5.2. Y4yra wMeprah Hulrowra Kapata VK y3wwan. HuwoHHHur
GHPHHYH MepraH TOMOHHO3H €RKCOH® KMAHHMW sxTHMonawru 0.8 ra,
HKKHHUH B2 YUHHUM Meprannap ydyn moc xoaga 0,7 Ba 0,9 ra tewr.
HikuTanan kyn GyaMaraH MepraH HHILOHHH €AKCOH» KHAMLIH
IXTHMONJIHTHHH TOMHMHI. )

5.3. Nunpa 10 Ta wap O¥Aran KyTHIra oK WAD COAHKIH, WYHAAH CYHT
TaBakxasura 2 ta wap aHHad. Mkkada twap ok GYNHWH SXTHMONAKTH-
HH TOMHHT.

54. p{A)=0,8 6¥1cun. A xonnca 2| Ta CHHOBHHHT K¥NUHAKTHAA PYR
GepHIIH 3XTHMOANUTHNH TOMMHT.

55. Kypuama 1000 ta 3aemenraaH #Gopatr G6ya0, ucTanraH
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SNEMEHTHMHr 1 BaKT AaBOMHAA HINAGH upKWW sxTHManaurw 0,002 ra
tenr. Mwaan unKkaw aneMedTaap codn 6¥aran X QucKper Taconudmi
MHKOOPHHHT TaKCHMOT KOHYWHHH, F{x), M(X}, D(X), a(X),
FP(X>=>100) napHn TOHHT.

6.1. 52 Taauk KapTanap AACTACHA3H. TaBaKKkaawra 3 Ta Kapra
onHnann. Bynap «yus, <eTTHAHK», «Ty3» OYAHWH 3IXTHMOINETHHA
TOMHHT.

6.2. TasakkanHra onHHraH OYIOMHAHE 10KOPH HaBan  G§auw
IxTHMonaHrH 0,7 ra renr. Oanarad THPTTa OYIOMHHHT DAKAT HKKHTACH
IOKOPH HABAH GYMHWH IXTHMOAAHFHHH TOMHHT.

6.3. Jla6oparopuana 6 ta apTomat sa 4 Ta Apum asromat Sop. By-
IMAHG KONHIL (HILJAH HAKHU) 3XTHMaaarrH apromat yuyH 0.1 ra, ApHm
apToMat yuyH 3ca 0,2 ra tenr. TaBaKKa/Hra QNHHTAH M3iUHHA aBTOMAT
6¢nca, YHHHr HILIAH YHKHWH IXTHMOAJAHFHHH TONHHT.

6.4. p(A) =0.7 6¥scun. A xoauca 50 ta cunoea 10 rau 25 maprara-
ya pyf GepHIIH SATHMOMLAHTHHH TONHHE.

6.5. OBudHWHr 3 Ta Fku Gop. ¥ HHWOHrA Kapata GHPHHYH VK
TeKKYH4a ¢Tafd. Arap xap KafcH YK y3HWA3 XaTo KeTHI 3XTHMONIHIH
0.2 ra Teur 6ynca, capd KMAHHraH §KJap conHAaaH HGopat X AHCKpeT
TacoaHOHA MHKIOPHHHT TAKCHMOT KoHyHHHA, F(x), M{X}, D(X), o(X),
P1X>>2) napun TonuHr,

7.1. Kytuga 12 wap 6ynu6 yrapHuHr 5 TacH oKk Ba 7 TacH Kopa.
Tapakkaaura 3 ta wap aannagn. OavHran WapAapHiHr 2 TacH Kopa Ba
| Tacn oK GYAHWH 3XTHMQAAHTH KaHRad?

7.2. 4 Ta GOFTHKMAC XOZHC3HHHT Xap GupH moc xonaa 0,012; 0,01;
0,006 Ba 0,002 sxTHMoranknap Ounay pyA Gepuiwnd MymuuH. Xey
6¥amaranna GHTTA XOAHCAHHHT pYit SepHUIH SXTHMQTAHIHHH TOMHHS.

7.3. Jlamnoukanap napruacuaa 100 ta namnowkara O rau 5 Taraua
APOKCHINAPH THFPH KenHwH MyMkHH. 100 Ta naMnouKanaH TapaHKaau-
ra 10 rach onnnan. Oauuran Gapua |0 Ta NAMNONKE APOKAK FKAHAHIH
MabayMm Oyaca, NapTHAAArH XaMMa JaMIOYKasap APOKAd Gyauiu
IXTHMOLAHTHHH AHHKASHY.

7.4. TeHr KYUnH WaxMaTdHAAp YYYH

a) 70 ra yiuanan 60 TachHH w0OTHLW;
6) Kamuaa 40 Ta YAHHHH IOTHIN IXTHMOAIHIH KaHAAR?

7.5. AstoMobHAHHNT GyTyH #faH daBoMuaa TYpTTa ceeTodop Gop.
¥napuuur xap Gupn 0.5 3xTHMONAMK GHNaH & AVANH ouaaw, & XapaKaTHH
TAKHKAAHAH. ABTOMOGHAHMHI GHPHHYW TyxTawWrada ¥Trau ceero-
dopaap cowupan uGopat 6¥Aram X nucKper TacoBMPMA MHKZOPHHHT
TAKCHMOT KOHYHHHH Ba F(x), M(X), D(X), o(X) rapHH TonuHr.

8.1. flwwkaa 90 1a cudatan sa 10 1a apokcus Gyiom Gop.
Tapakkasnnra anunran 5 va GyioMHHHT 2 TanaM Kyn 6§AMarann ApoKCH3
SKAHJHTH IXTHMOANHIHHH TOMHHT.

8.2. Kypuama yura snementaan n6opat. Bupunun, uKKHHUH, yannum
EMEHTIAPHHHT TYATOBCH3 HILTAW 3XTHMGIAHKAapH Moc Xaraa 0.6;

0,7, 0.8 ra venr. Xeu Gyamaranna OHTTa MIEMEHT HULIAH YHKHWH
IXTHMONIHTHHH TOIHNT,

8.3. 3 ta KyTHHuHr xap Supuoa 7 Ta Kopa Ba 3 Ta oK wap Gop. Xap
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KAACH KYTHZaH TaBaKKaaura GHTTadaM Wap oMHHAZH, cyurpa Gy yura
wapiak Supyw onudaad. By wap xopa panraa GVAHIWIH 3XTHMOQAAHTHHH
TOMHHT. '

8.4. ¥inn cokkacn 60 mapTa TawaaHranmza «yuamk» I5 paH Kam
MapTa TYWHIUH 3XTHMOMIMIHHH TOMHHT.

8.5. Kypnama aetanaapws wraMnoBxa Kuaaaw. Heranb apowcHa
6¥An6 uyukuwH xTemanawry 0,01 ra Ttenwr. 10 ta aetans HumAa
APOKCHAZPHHHHT COHMIAH HG0opaT X Auckper Tacofuduil MMKIOPHHHT
TAKCHMOT KoHyHuHn Ba F(x), M(X), D(X), a(X), P(5< X< B) AapHu
TORHHT.

9.1. Tapakxkanura ONHHTAH HKKH XOHAAH COHHHHI  PaKaMJapH
AHFWHOHCH 9 ra TeHr GYMHIUN >XTHMOIAHTHHH TONHHT.

9.2. BHpHNYH TAAKMKOTUHHHHT XaTora Hya KYAMWH 3XTHMQLAKTH
0.! ra, HKKHHYH B2 YYHHYH TAAKHKOTYHAAR yuyH 3a (.2 Ba 0.3 ra Tenr,

a) xevy 6¥amaradaa GHTTa TALKHKOTHHHHHF,
6) MHKHT2 TaAKHKOTUHHHHI XaTora My KyAHIIM 3XTHMOAAHTHHH
TOMHHT.

9.3. Bewra kyTH 6op: |-, 2- Ba 3- KyTHAapaa 2 Tanak ok Ba 3 TanaM
Kopa wap Gop, 4- Ba 3- kythaapha | Tagan ok Ba | TanaH Kopa wap Gop.
HOyy kenran 6HTTA KyTHAaH TaBakKa/JWra GHTTa Wwap onxHagH. Arap
QIHHFaH Wap Kopa G¥aca, TYPTHHYH HYTH TZHAAHTAHAHTH 3XTHMQIIH-
FHHH TOTHHT.

9.4. Mawi1yMOTHH y3aTHwiaa GHTTa GeATHEHHC OY3HAHW 3XTHMQAH
0,1 ra Tedr. 10 ta GearnzaH nGopat mawaymoraa 3 ra Gyananw Gopaursd
IXTHMQMHIH Kanaah?

9.5. Opacnaa 4 Ta ApoucHdn Gyaran 10 Ta aeranaaw HGopat
RapTHAAAH TaBaKKaauwra 4 va Jeradb onvHaad. QaxHraw geTaanap
HYHJAard RPOKCH3IApH COHHAAH HOOpaT AHMCKPET TacOXHGHA MHK-
OOPHHHI TAKCHMOT KOHYHHHH Ba F{x), M(X), o(X), P(X>2) nrapHu
TOMNHAT.

10.1. 8 1a 8up xua kapToukara 2, 4,6,7,8, 11, 12, 13 conrap €anaran.
TapakkaqHra HKKHTA KapTouKa alHHaaH, ORHMraH MKKHTA KapTouKa-
AaTH COHAAPAAH TYIHAraH Kacp KHCKAPyBUH OYAHIUH 3XTHMOAJHTHHH
TOMHHT,

10.2. 3neKTp 3aHKHPHAATH YIHAKI R SAEMENTHHHT €KH HKKHTA 1|
83 rp JMEMEHTNAPHHHF HWAAH YHKHUIH Tydakan pyi GepHitn MyMKHH.
(BY 37eMeHTIaPHHHT NILAZH YHKHIMH SXTHManarKaapw 0,3; 0,2 83 0.1 ra
TEHr. )

a) 3AHMKHPHMHE Y3HAHW SXTUMOAABIHMH TONHHT,
6) aneMeHTAapAaH OGHPHHHHI HIBRAH YHKHWH 3XTHMOAMHCHHH
TOMHHS.

10.3. Aurypun 3 Awnk aetans angn: GHpHHYH RwAKAa 40 Ta netanb
67an6, 5 Tach GymAraH; WKKHHYHcHAa 50 Ta netans Gyawnb, 10 rtacu
6ynaran; yusnudcHaa 30 rta getans G6yan6, 20 racw OGAarad.
TapakkanHra TaHNAKraH RWMKIAH TaBaKKAMTHra OAHHIAH AeTadb
6faaran 6¥AHW 3XTHMONAHIHHH TONHHT.

10.4. Aurn Tyruaran 50 4aKkgAoK wuuaa yrua Gonanap Kamn Gunan
25 Ba Kyon 6naan 35 TaMn TAWHKA THWH FXTHMOAAMTH Kakaal?
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10.5. Japcank 100000 #ycxana won 3Taaran. [lapcauk HOTyFpw
MyKOBaNaHraH Gfauumm  3xTHMonAurwnw 00001 ra Ttenr. Xamma
KHTOBNAp OpacHAar# SAPOKCHINAPH coHuaaN ubopat X AWcKpet
T3COIHGHA MHHLOPHHHT TAKCHMOT KOHYHHHH Ba F(x), M (X}, D(X), ¢ (X),
P({100 < X << 1000) hapHH TOMHHT. ‘

11.l. ¥Aun cokkKack TawnaHafs. Ty6 cOH TYWHIWIH 3XTHMQIH
KaHaa#n?

11.2. Awnuga 100 petanv 63au6, ynapuwnr 10 tacH APOKCHI.
Taeakkansra 4 Ta geTadb OAHHraK, QNHHIaH AeTaANap HYHAA:

a) HKKHTACH APOKCHI,
6) xeu OFAMaranaa GRTTACH APOKCHI GYAHWE IXTHMOITHIHHH
TOMHHT,

11.3. detannap OHPHHYH NAPTHACHNUHT 2/3 KHCMH  APOKCH3,
HKKHHYH B3 YYHHuH napTHala Gapua netaanap apowsan. TaBakkaaura
6uTTa  AeTaab  oaWnadd. COAHHIAH  ACTAAHHAT APoKCcH3  Gfaxwn
IXTHMQULAHTHHH TOMKHT.

11.4. Anoka kamasnapu opkaau 1000 ta Gearn wGopunaan. Burra
Ge. 1rHRAHT Gy3unnwe sxTHMaturn 0,005 ra Tenr. Poca 50 va SearwHunr
Oy sHIHWH 3XTHMOLAMTHHE TOMNHHT.

11.5. 3 ta ac6of TekwHpraagH. Xap kafich ac6o6 yHaaH ONAHHFH
aciol ApokAH (HwoHYaH) O§aH6 UWKKAWAaTHHA TeKWHpHAaaH. Xap
6up acBob yuyH cuHoBra Gapaow GepHwl 3xTHMOAAHTH 0.9 ra Tewr.
AcGoGnapHu cHHaw conngaw wGopat Gfaran X auckper Tacoandui
MHKOOPHHHHT TaKCHMOT KoHWyHHHH Ba F(x), M(X), D(X), P(A>1)
AAPHH TOMHHF.

12.1. TanakKaaHra TaHAaHraH HKKH XoHaAx OyTYH COHHH KBajpaTra
oWHpraHaa TYPT GHAAH TYFrOBYUH COH XOCHA OFAHLIM IXTHMOIAHTHHH
AHHKNAHT. .

12.2. Mepran Mapkaiuft AoOHPa B4 HKHHTA KOHUEHTPHK XaJKalaH
HGopaT HHWoOHFra KapaTa OuTTa YK yaaan. [lowpa ma xaakanapra K
TerHWH 3SXTHMOAHTH Moc pasdiiza 0,2, 05; 0.1 ra Tenr. YwHuur
XaNKara TerHiH 3XTHMOAAHTHNH TOMHHT.

12.3. BeMawn HyHHW cCcTaHUMACH MofA3wraH wocce Gyfinab
¥Ta€Tran 10K MAWHHANAPH COHHHHHT eHTHJ MALlIHHAJap COMMra
HHcOaTH 3:2 kabu. IOK MAWHHACHHWHT GEHIHH QNHID YYYH CTAHUMAra
kipum axramananrd 0,1 ra, ewrun mawnua yuyw 0,2 ra tewr. Bewsum
ONHI YYYH KHPHG KeNraH MalllkH3 — 10K MalUMHacH OG§AMWH 3XTH-
MOATHIHHU TOTIHHT.

12.4. Tawra Ttawnawaan. Takra |) mapra Tawnanranaa rep6an
TOMOH 3 MapTa TYwHWH 3XTHMQIIHIHHH TOMHHT.

12.5. Coxka 3 mapTa TawaaHaad. «OATHAHK® TYWHWIAPH COHHAAH
uGopat 6yaranm X IHCKPeT TacoAMGHI MHKIOPHHHI TAKCHMOT KOHYHHHH
ga F(x). D(X). 6(X), P(X<<2) napHu TONHHT.

13.1. Butra Tokuanarn 10 ta KHTOG TaBakKa/iMra H§3daW KedHPHA-

ANTH. Y4Ta MabAYM KHTOGHHHT EHMA-BH TYPraHAHTH 3IXTHMOAIHCHHH
TOMHHT.

13.2. MepranHuir 6uTTa ¥K y3HIRa HHWOHTE TEKKAIHIW IXTHMQNH
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0.8 ra tenr. Betra ¥K yaHmwaa wuilroHra Kammaa TY¥PT mMapTa Ternu
IXTHMOAAHCHHH TOMHHT, ;

13.3. Hxxuta asToMar petasnap Tahépaaiaw. Bupuuun  asro-
MaTHHHE HOCTAHOApPT JeTasb TaWépaaw 3xTuMananrn 0,07 ra,
HKKHHYHCHHAKH 3ca 0,09 ra Tewr. HKKWHYH aBTOMaTHHHF Wnab
HHKAPHIL YHYMIODAHIH GHPHNUH aATOMATHHHI YHYMLODAMIHAGH YY4
Mapra 10KopH. Tadakkanura QaMHran IeTagHHHRT crawAapt GyaWwm
IXTHMOMTHIHHH TOMHHT,

13.4. Tanranun 80 mapra Tawnamrawga 50 mapra «rep6» Tylumww
IXTHMGAJTHIHHH TOIHHT.

13.5. Kypwama yura snementnaM tysuaraM. Butta chHoBla Xap
KAHCH JMEMEHTHHHI WIJAH YHKHW 3XTHMaMHTH 0.4 ra tenr. Muwnaw
YHKKAH 37eMEeHTAZP COHHZAH HOopat GFaram X nucHper Tacoaudmi
MHKOOPHHHT TaHCHMOT KOMYHHHH B3 F(x), M(X), D{X), a(X) ea
P{X>=>1) napHH TONHHF.

14.1. Fura Gup xna xaprouKara HOALaM TYKKH3raua TYPAM CoHAap
éaunran. By KapToukanap épaaMuia TaBaKKaAHIa TY3HATAH YUY XOHAAH
COHHHHI 36 ra GYAHHHWA SXTHMOANUFUHA TONHHT.

14.2. ¥uta kyaéama 30 Ta nankara moftnamran (6HTTa Kyjaéamara
3 ra nanka). TavakKkaanra oautran 6 Ta nankagza GupopTa xaM Kyaé3-
#a OYTyHHYa MORANALIMACAHK IXTHMOIJIHTHHH TOMHHE,

14.3. Aarobyc napknwaad 1- Homepaars 6 Ta aeTofyc, 2- HOMEpAAarH
4 ta antolyc Ba 3- HOMeplard 5 ta anTobyc HXTHEPHI TapTHGIa YHKHE
KeTaH. HExubun GFnHG 9YHKKAH aBTOGYCHMHr 2- HoMepan Gyaxuin
IXTHMOI/THTHHH TOTHMr.

14.4. Omaana 5 ra ¢apaana Gop. ¥YAapuunr 3 Tanan kyn GyaMaranu
¥Fua 6a1aap SKAHH IXTHMQANHTHHR TOMMHT,

14.5. Huyw 3 12 cradokka xuamat k¥pcataan. Bup coar wunaa
CTAHOKHHHT HWIMHFA €3XTHEMH GIIMaCAHK> IXTHMOAAHIH | CTAHOK yuyH
0,9 ra, Il cranok yuyu 0.8 ra, I1I cranok yuyw 0.7 ra tenwr. Bup coar
HYHAA HWHYHHART apafalyBH Tadab 3THAMANINTaH CTAHOKNAP COHHAAH
H6opaT GFarad X AMcKpeT TacoRHBHE MHIAOPHHHT TAKCHMOT KOHYHHHH,
F(x). M(X), D(X), pa o{X) napHH TOTHHT.

15.1. «36 2an 5» cnopTA0TO ¥iHHHAA MYKOGOT GJIHW IXTHMQIHIH
KaHna#? (Mykodor canile ydyH kaMHZa 3 Ta paKaM TYFPH TOTHARWH
Kepak.}

P15.2. Aurysunra repak 6yaran peTadAb GuDHNMH, HKKMHYR Ba
YUHHYH AlLHKAapRa G¥AHWH 3XTHMAMAWIH Moc xoana 0,6; 0,7: 0.8 ra
TeHr. 32pyp AeTaNHHHI KZMHAA HKKHTA AWKKAA GYAHWH 3XTHMOQIJHIH-
HH TOMMHHF.

15.3. Amukza |-3aeoana radépaanran 10 Ta nerans,2- 3aBoAsa
TafiépAanral 5 Ta netaab Ba 3- 3apoana Talépnakrad 15 Ta getans 6op.
Aurypun petannapun Gurranat onagu. Hkkuwnuw anuumaa 2- saponna
Taliép1aHraH geTanb YHKHWH 3XTHMOIAHTHHH TOMHHT.

15.4. p(A) =0,25 6¥acHn. A HuHr Xoanca 243 Ta cuHosaa 70 mapTa
pyfi GepHiUH IXTHMOMTHIHHH TORMHT.

15.5. Ukkn T¥naaH HHWOHIG KapaTa raama-ran vynnapfan Gupu
HHUIOHFra TeKKasryHya ¥K y3waaan. Xap KaficH TYOHHHT HHWOHIA
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TEKKA3H (L 3XTHMOAINIA Moc papuwia 0.3 pa 0,7 ra Tenr. Hkkuuun T¥n
capd Kuaram yKaap cowupas ubopat 6yaran X nHckper TtacoAuduit
MHKIOPHRHT TaKCKMOT KoHyHWHHW Ba F{x), M{X)., D(X). o(X),
P{X = 1) napHH TONHHr.

16.1. TyuKu3 AYA0BYM TPAMBAAHHHT 3 Ta BArOHMra WHKHO KO-
Nawaunap. Xap GHp AYN0BUH BaroHW¥ TapakKa/iura Taunadau. Bup
BaroHra TYpT AYN0BUM, GOLIKACHTA YU, YUHHUH BArOHFa 3Ca HKKH fifao8-
YH YHKKAHAHIMH IXTHMOANHTH KaHaan?

16.2. Unxkn T¥npan OGapapapura OTHAraHAa HHWOHra TeTHLL
SXTHMoNUrH 0,46 ra TeHr. Arap HKKHHYH TYMHHHF HHILOWEA TEKKAIH W
axTamananry 0.7 ra tedr 6§aca, GHPHHYH TYN yuyH Oy IXTHMONAHK
Kauwaah Gynraau? Tynaapsuur xed Gynmaranna OHPH  HHLIOHTA
TeKKaIHIWH IXTHMOMJIHTHHH TOHHT,

16.3. Hkxuta kyTHHHHF xap OGupuna 7 ta Kopa, 3 Ta ok wap fop.
HkKnHUH KYTHA2H TAaBaKKANHI2 HKKHTA 1ap QAHHAH Ba OHPHHYH
KYTHFa CONMMHIW. DHpPHHYM KYTHA3ZH oaHHraH Wwap ok Gfanww
IXTHMOANHIHHH TOMHHT.

16.4. ¥inn coxkacund 90 wmapra Tamnawaa 3 ra KappaJau
coHHHHr KaMuna 100, K¥nn 6uaan 170 mMapTa YHKHIUH 3XTHMOASHIHHH
TQIHHT.

16.5. UKkKHTa Meprau raima-rajfaH HHWOHrA KapaTa YK y3HIIaaH.
DHTTa ¥K y3HWAA XaTO KeTAW 3IXTHMQANNTH OGHpUHYK Mepran yuyH
1.2 ra, AKKHHYHCH y4yH 0,4 ra Tvenr. Arap T¥pTTalaw oOpTHR YK
y3namaran 6ynca, HHIWOHFA TeKKYHWa OTHACAH ykAap coHHAaw WGopat
6yaran X auckper TacoNHGHA MHKIODHHHT TAKCHMOT KOHYHHHWH Ba
Fixy, M(X), DXy, o (X}, P(X>2) napyd TonuHr.

17.1. Kypuama 3 tacu 3ckHpuG Koaran 5 ta 3nementhan ubopart.
Kypunmanu Tacoandan Wuira Tywupuarania 2 Ta aneMenT HWAAAIH.
KYPHAMAHWHI HITA TYWMAN HOAHWH IXTHMOARHFHHH TOMHHT.

17.2. XoaHcaHuur xap OGup chHoBaa pif GepHw axtdmonanru 0.2 ra
tenr. CHHoBnap OWpHH-KETHH, Xoanca pyA OepryHda §TKaIdHNaALH.
Hkwutanan kin 6¥amaran cunoB #TKAIHAHL IXTHMOIIHCHHH TONKKT.

17.3. 12 Ta MHATHHHHHT 5 TacH ONTHK HHWOHTA QJIHW MOCAAMaCHra
sra. bynnah MochaMann MHATHRZAH HHLIONTE TeKKAIHL IXTHMQNAHTH
0.9 ra, MocnamacH3 MUATHKAAH 3ca 0,75 ra tenr. Meprau TaBakKaaura
ONral MHNTHKAAH HKKHTZ ¥K yaoH. ¥ HKKaJAa Xai13 XaM HHIWOHra
TEKKAITAHJAHTHHHHT 3XTUMQANHTHHH TOMHAT,

[7.4. BHTTa ¥W yIHWAA HHWOHTE TEKKAINIL IXTHMQAIHIH 0.8 ra
TeHr. 5 Ta ¥K Y3WATaHaa 4 TacH HHIIOHTA TErHWH IKTHMOAJIHTHHH
TONHHI.

175. Huwon |- woMepnn gowpa xamaa 2- Ba 3- HOMepAH Kou-
UEHTPHK XxaaKanapaa®w u6opat. |- HOMepAH JoWpara TeKKaswwra
10 ouko, 2- HOMepPAW xaakara — 5 ouko Ba J- HOMEPJIW XajKara
rekKkasnwra { — 1) ouwo Gepunaau. [Joupara sa xaakanapra TeNKasuwi
IXTHMONTHIIAPH Moc Xanpa 0.5, 0.3, 0.2 ra tear. ¥uta ¥k yanarauza
TYNAaHraH ouxanap codkaak nwGopat Syaram X aMckper Tacoaudui
MHKAODHUHT TaKCHMOT KOHYHHHH, F(x), M(X), D{X), o(X) ea
P {(X>10) napHn TOMMHT.
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18.1. K¥uana yyparan GHDUMUN aBTOMOWHHRHHHT HOMEPH GHP XHA
paKamaapasH wOopat GYARIIN SXTHNOANHIHHH AHHKNBHT, .

18.2. 100 1a Gywmaan wGopat naptuana 20 Ta cTaniapr Gyow Gop.
Tapakxanura 3 T8 OyOM aAMHIN. YNADHHRT HYM1A KaMuAs HKKNTECH
CTaHARPT GTAHUIN IATHMOINMTHHH TOMHHF. )

18.3. Tupaa Gewra MHATUK GFaub, yraphak HHUIORTE TeXKasHLL
axtumonankaaps 0.5, 0.6: 0.7; 0.8: 0.9 ra Teur. TapakKannra oAWHraH
MUATHKAAH GUp MAPTA TK YIHWAA HHIIOHFA TEKKAIHW IXTHMOANRIHHN
AHHKAAHT.

18.4. p(A})=0.7 Gyncun. A xoaucanwur 2100 ta cunonna 1000 mapra
PYA GepHWIN SXTHMOQATHIHHN TOMKHT. :

18.5. Hrxwra ¥AHN coxxacw Sup nawtoa tawnanaaw. Hkkanacuoa
KaM MypT oMKO YNKRW conmaan nOopat G¥araH X auckper Tacoaupud
MHICIOPHMHT TaNCHMOT KOHYHHHM, Fix),- M(X). D(X). a(X) na
PiA>2) Aapun TonHMr.

19.1. «45 nan G» cnopraore FAWRrA2 WTRG GAHMIU IXTHMOAIHTH
Kanaaﬁ':)‘ (Myxodor anmitr yayw KkaMuaa 4 T2 paxam TYFDH TONHAHUIH
Kepak. ,

i9.2. Hxxn criopTdvuMNr Xap Oupr yuyH OMpOp Mallkuu RAXiuiM
Samaprw sxTusoannrs 0.5 ra tenr. CropTunnap Mawkwn HasGar
Gunan Gaxapaswnap, Gynna xap Onp CROPTYR Y4 MapTalaMm ypHHAAH.
Cnopruntapunnr Xeu O3amMarauaa SHPH MYKODOTHH OAMIIM  3XTH-
MOAINIHHR TOMHNT.

19.3. Bupruun Kytvaa | Ta ok B2 9 Ta Kopa HIaDP HKKHHYM KYTHAS
| Ta Kopa B3 5 Ta oK wap Gop.Xap KafcH KyTH1a# OHTTalaH wap atnb
TAWNAHAN B3 KGITAH XaMMA. WAPAAPHH YUYHHYM KYTHrA COIHHIH.
YUHHUN KYTHRGH QAHHTAH Wap oK SPNHWH IXTHMONRHTHHH TONHAT.

19.4. ¥YAnn coxxkacH 70 mapra tawaawravna tox ouxoaap 50 aam
65 mapTarava TYWHUIN IXTHMONIHFHHN TORMMKT.

19.5. Arap X racoanduf MHHAOD MKKNTA X(<IX» XKHAMAT ' 33
6Faub, P(X=x)=03; M(X) =37, D(X)=02] 6¥nrca, Oy T v
MUXZOPHNHT TAKCHMOT KOHYHHHHW TONRHT.

20.1. TasaKkanNra TaHAAMFAH MKKH XOHBAN CONHHHI Fv( COM
GFAMUN IXTHMOLAHINHN TONNHT.

20.2. Huwxna 15 va aeraas G3an6, ynapumur 10 rack H¥maran.
Tasakxanura 5 Ta ReTa’ b OANHAZW. YNapHHHI Opacnaa WaMHia 4 racu
6¥Raran 69anitM IXTHMOANHTHER TONHNS.

20.3. Asrofive napxnian |- Homeprarn 6 ra, 2- Homepraru 1 ta Ba
3- womepaarn 10 ta setolyc wnkeG xetTan. Huwwnun 6¥an6 .-+ <an
aeTolyCcHNHT |- HoMEpaIH GFAHWN 3XTHMQAANTHHN TONWHT.

204. p(A) =08 3xannure Nawnaym. A Xoancaunnr 100 1a . i
NamMuAa 75 mapra pFR Gepmiin IXTHMOMMIHHM TONMMF. )

20.5. Hxxnra GoMGEpANMONMM CAMONET HHUIONTE TEKKYNYA TEAMa-
raanan GowGa tawnadian. BaprHNN CaMONETHRHMI HHILOWHR SHHK
NPAXaAra arnw 3XTHMOANMH 0.7 ra. NKKHHYNCHHHEH 3ca 0.8 ra Tenr.
Arap camosétrapmunr Xap Supuax 3 rapan Somba 69aca, Talinawran
Sombanap counmad HOOpaT X RMCKpPeT TacoAHPHA  MHKAOPHNHT
raKCHMOT KonyHuRR, F(x}, M(X), DX}, a{X), P(X > 2) hapun TORMNT.
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21.1. Banasap ydyH canatopHira 12 ta, cafiéxaap narepura 8 Ta pa
CROpT narepura 5 Ta fiyAnaHMa axpatuaan. Arap 3 YPTOKHMHI oTa-
oHanapy Gup-Oupuaan Oexalap OGuTTanan HA¥anauma aonran Gyaca,
6y 3 VprokHHWT OuTTa Jaarepra TywHE KOMHIWH 3IXTHMOAIHIH
Kanan? v

2].2. DHpHHYH cTaHOKHWUHr GHP coaT NaBOMHAA Y3IYKCHI HlUAaW
sxtimonanrd 0,75 ra, WkkuuuM cTamoKnMkw 3¢a 0.8 ra tewr. Arap
cTaHorAap Gup-GHpHra GoranK O¥aMaraw xoaaa wwaacaaap, 6up coat
AaBoMMAA GaKaT GHMTTA CTAHOK TYXTaWH 3XTHMOAANTH Kaupak?

21.3. Ac6obnap WKKHTa 3aBoada Tadépaadany. Bupunun 3apon
Gapua MaXCYAOTHHHr 2/3 KHCMHINW TaWepaaian, yaapuwdHr 5 %u
APOKCH3, MKKHHYW 3aBoA 1/3 KHCMuHM TaWépaaiaw, yhapuuur 7 %u
APOKCH3. HApOoKAH [eTadb OAHHTAHH 3XTHMOAIHTHHH TOTHKI,

21.4. Tauraun 45 mapra Tawnauraina «<repf» 15 Mapra TyWHWH
AXTHMQMIUTHHH TOMHHT,

21.5. Osun nappanfara KapaTa, YK TEKKYHYAa OTalH, .eKiH
Tiprtanad Kyn Gyamarad YK y3pwra yarypaaw, xanoc. Arap Gutta Vi
YIHIIAS HHWOHrA TEKKAIHW 3XTHMOAAHTH 0,7 ra Tenr 6¥aca, y3narau
Yraap coHnaan wGopat Gyarak X TacoaHdHA MHKAOPHHHT TaKCHMOT
KOHYHHHH Ba Fix), M(X), D(X), ¢(X) AapHH TonHHr.

22.]. YKyBYHHHHI GUPHHUH HMTHXOHHH TOMWHPHINH 3XTHMOMIHTH
0,4 Ta, MKKHHYHCHHH TORWHPHW 3IXTHMOAAMTH 0,8 ra, yYHHUHCHHM
TONUHPHIE  3XTHMOANHTH 0.7 ra Tewr. Ykypuuuur: 1} Gapua
HMTHXOHAEPHH; 2)aKannu GUTTa HMTHXOHHH TONUIHPHIL 3XTHMOMIHIH
KaHlai?

22.2 Aptobycaa 3 fi¥aceqd Gop. Kaaran 5 1a GekaTuuur xap 6Hpnila
GuTTalaH HYNOBYH TYWHG KOAHIIM IXTHMOAHTHHH TONHHC.

22.3. Ac606 HKKH XA Tap3 (peXuM)Aa nwaaiay, MW mapaéHHHHur
80 % naa ogaTaary (HopMan) W Tapad KyaaTaaau, 20 %muaa ogataam
TaWKapn (HopMan 6¥amarad) v tapad KysaTtuaaasw. Ogataary Tapaia
acOobHUNT WuIdan unxuul aXTHMoAAHrn 0.2 ra, ojatiam TalKapw
Tap3aa HILAaH YHKHID 3XTHMQLAKTH 3¢a 0,7 ra Tenr. Ac6oGHRHr HWAAH
UHEHWH 3XTHMOANHTHHH TOMHHT.

22.4. KaficH GHPHEMHT 3XTHMQLINTH KaTTapoK: TaHraHu TYPT MapTa
Tamnagania <repG»HUHC 2 MapTa TYHIWHHHHTMH ékH 8 MapTa TawnaH-
ranpa «repGr»HHHr 4 MapTa TYILHIIHHWHIMH?

22.5. Ku3 Ba ¥FrHa 6GIaNaPHHHT TYFUANW SXTHMOIAHKNAPH TeHr j1eh
tdapas Knauwaaw. TVpr Gonaan ounagard ¥re1 Ganadap codulad
uGopat G¥arau X Tacoandul MHKAOPHHHE TAKCHMOT KaTOPHHU TYIHHC.
Fix). MiX3, D(X), a(X) aapud TOMHHT.

23.1. 3 Ta cTaHok wwaaMokaa. By cramoknaphur Gup coar
MABOMHA COL1AWHH TaNad KHAMACJHK IXTHMOINHKAAPH MOC PaBHUILZ
0,95, 0.8, 08 ra venr. Bup coar wWuuaa xey OYamaranga GutTa
CTAHOKHUHT CO3JAlIHE Tanad 3TMACAHK IXTHMOMTHIHHH TOMHHF,

23.2 ¥4 YpTOKHMNT MKKUTACH yuypawysra Keaad. Arap yaapHuuy
yUpalyBsra KeaHil 3XTHMOAAHKAapH Mo pasvwaa 0,1; 0,3; 0.5 ra venr
6§nca, yupauiysra GUPHHYH Ba YUHHYH VPTOKHHHI KEAHIUH IXTHMQAAH-
FTHHH TOMHHT.

23.3. ¥u xud namimnap 6¥au6, )- xu1da 3 mAMW, YHHHT Xap GHpN
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HYHAS 5 T2 OK Ba 3 T2 Kopa wap Gop. 2- xunaa I nami, ynapuuur .
Gupu nuupa 6 Ta ok 8a 2 Ta Kopa wap Gop. 3- xuaza 4 wanw, YaapHus
xap GHpu wiKaa 7 Ta ok aa 9 va Kopa wap Hop. Tasakkanura TaHnanrah
HAKIUAAK TaBaxKanMra map aiuHanw. By wapnuur Kopa O§rnum
INTHMOAIHTH KaRZaf?

23.4. Aurn Tyraaran 200 vananokHuMr Kamupa 90 Tach Frua
Gonanap GYAHMIH IXTHMQINHIH Kaulah?

23.5. Yura Mepran GuTTa HHWOKNa KapaTa YK yanuwaaw. Hrwodra
TeKKa3HIl IXTHMOAJHIH GHPHHYK Meprad yayH 0.8 ra, uxkuHYHCH yuyH
0.6 ra, yuunuucn yuyn 0.5 ra rtenr. Huwonra Tekkas yxnrap cowdaau
nbopat 6¥aran X tacoaHHi MUKAOPHHHN TAKCHMOT KOHVHMHK Ba F(x},
M(X), D(X}, a(X) napku TORHHT.

24.1. ABToMaT CTaHOK AeTaanapHH Wwrampaafisn. Bup coat wunaa
Gupopra Xam ApONAH AeTanb Hinal yMMapMachHK XxTHMalanrd 0.9 ra
TEHT. 3 COAT WMHAE “HKapHArah Gapua LeTannapHHHT APOKAW GVAHWH
IXTHMQAMHIHHH TOTTHAT.

24.2. Flurys uexwra 3 Ta uexfam ferannap KeATapuIin: SHPHHUM
texnak 6 Ta; HKKHHYH uexaaw 7 Ta, yauH4y tlexaad 8 ta. Tapakkamura
OHp nafiTha QIMHFEZH HKKKTa SeTaaHdHr |- uexgan éwn  2- wexpad
OVAMIGH IXTHMONANFN KaHLaH?

24.3. Hkxura cranoxda AeTaanap Tafiépassank, OyKaa GHPHHYH
CTANOK HKKKHHUHCHFA uuCOGaTan 3 mapra K¥n aetans TaWgpnafimu.
DHPHHYH CTAHOKHRMT APOKCHI feTaanapr 2.5%HH, HKKHHYHCHBUKH
1,5 % hu Tawkna 3Taan. TapaKKanwra oMHHIaH IeTadb APOKCHI G¥anb
uukan. By ReTaaruMr uKknHYM  cTaMoK3a TaRéprasran  G¥anum
INTHMOANKIHHE TOMUHC.

24.4. furm Tyruaran 200 uawanomueur 100 Tack ¥run Gananap
6YiHIUM 3XTHMOMAHTH KaHdan?

24.5. T¥naan yaunran GuTTa K OHAAH HHWOHAH M¥AMaAra oanwt
IXTHMQLARIY 0.4 ra Tedr. Yuta YK y3dAraHRa HHIIOHFA TEKKHAHLLIAD
coHngad nGopat 6¥aran X tacondGHil MHKLOPHHHT TAKCHMOT KOHYHHHH
8a Fix), M (X), D(X}, o (X} napnun Tofunr.

25.1. Tasakkaanra oauwran Ttesedor Homepu 6 Ta paxamaan
Tysuaran. Dapua paxamaapuunr  Typanua  GYAKUIE  IXTUMOANHTH
KaHzail?

25.2. Kytuna 9 ta 40 patran, 1] ta 60 parraw nexTp aamiouka-
nAap apanawmtupul K¥fnaraw. Tasakkaaura onuuran 2 va namiouka-
HHHF GHP XHA KYBBZTAH GFIMIIM IXTHMOARMIH Kandait?

25.3. Aurya uexura |- uexpan 600 ta, 2- uexnan 500 va, 3- vexnan
900 ta netann KeamO Tywaaw. 1- ueXHMHr apokcuz netanaapw 5 Yy,
2. wexuukn 8§ %uu, 3- uexwukn 3 %un tamknn 3rasn. Tapakxaaura
QAHHTAH JETaSHUHT APOKCHI GVARIIH 3XTHMONLIHIHHH TOMMAT.

25.4. Arap piA)=0,25 6yaca, A xomuca § ra cunosna 3 mapra
pYA Oepuiiy 3XTHMOQATHIUHH TOMNMHT.

25.5. Munna 5 7a oKk pa 7 Ta Kopa uiap Gyarau nanwian 4 Ta wap
onHHaiK. Onunrad ok wapnap conwaawn uGopat Gyaran X racoandmi
MHKAOPHHHT TEKCHMOT KORYHHRH B2 Fixy, M(X), D(X). o(X} aapuu
TONUHT.

26.1. Kytvna 5 ta ok, 0 ta ke3un ma 6 73 wopa iuap Gop.
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Tapakkaswra 2 72 wap oaudagy. Onunrad  wapaapuunr  GupH
OK, HKKHHYHCH KOPd GYAHLIM IXTHMQIAKIM Kaupai? .

26.2. Mepraw HHINOHra KapaTa 4 MapTa YK y3aaw. Xap Kaficn ¥K
Y3HWAE HHILOHFa TeKKasuw IXTHMoMAHrH 0.7 ra Tenr. YHHHr Xeu
GyaMaranaa GUp MApTa HHIWOHNA TEKKAaIHUl 3XTHMOAAHTH Kauaah?

26.3. Kyfinparn XolucanapHn Kapai/MK: 3IpTara AxwH of-xaso,
KOHHKAPAH 06-Xa80, EMOH 00-XaB0 6Ynatn. ¥AaDHHHT IXTHMOLAHKNAPH
moc Xataa 0,3; 0.4; 0,3 ra teur. HxwH o6-xasona 0,9 axTHMaAAHK GHAaH,
KOHHKapan o6-xapona 0,7 axTuMoanui  GuaaH, €mod ob-xapoaa
0.2 3XTHMQUIHK Ouaad cailpra YaKHAadd. 3prara cadpra HHKHW
IXTHMQIIHTHHN TOITHHT,

26.4. ¥iinu cokkacn 960 mapra TawaaHrawga 3 ra KappaAaH COHHHHI
GH} MapTa YHKHIDH PXTHMOAJAHTHHH TOMHHF,

26.5, Hkkuta TaHra y4 mMaprajaf Talnauaam. epban  ToMOH
TYWwHWaap coHHAaH uGopat G6¥aran X TacoAupHii  MHKIOPHWHI
TAKCHMOT KOHYHHHH Ba F(x), M{X), D(X). o(X) hapHn TonuHr.

27.1. Qatuta GHp xua Kaproukara 2, 4,7, 8, 12, 14 connapn €anarax.
HKKkHTa Kkaprouka onHHagH. XOCHA KHAHHFAW KACP KHCKAapaaHraH
GLAMWH IXTHMQLIHTH KaHAaf?

27.2. «n> Ta KOHBEepT Ba yJnapra mMoc «<n» xar Gop. Xataap
KONMBEPTAAPra TaBaKKajnra colHHain. Xed 6¥aMaranna OWTTa XATHHHI
TCVHIAH KOHBEPTTa TYWMACAHK 3XTHMOIAHTHHH TOMHHT.

27.3. Typyxaa 3 avioun, 4 «T{prun», 6 «yuunu» pa | «HKKHYH> Gop.
Buaetaa xammacu 6¥ant 20 capan Gop. Awnoun Sapua 20 Ta casoara
Masob Gepa onaau, «typruus 16 ta camoara, «yduu» 10 ta casoara,
<HKKHYH» 5 Ta caBoara masob Gepa annd. TaBakkadHra 4HakKHpHAraH
tanaba 3 71a capoira Mapof Sepan. By TanalaHHHI <HKKHUHP IKaHH
IXNTHMONJIHTHHH TOMHAT,

27.4, BuTra ¥K yaHWAa HUWOHra TeKKadul axTHMoaanrd 0.8 ra
TeHr. 100 ta ¥K ya3ranaa 75 Ma3pTa HHWOHTA Terdli IXTHMOQASHTHHH
TONHHC.

27.5. Arap GuTTa YK y3uwda HHWOHra Terdll 3XTHMGLAHTH 3/4 ra
TeHr 6ynca, 3 Ta ¥ yIHlAa HHWOHTA TerHLIAAp coOMuaan HBopaT G¥aran
X Taconndni MHKAOPHHHT TaKCHMOT KOHYHHHM Ba F(x), M(X), D(X).
o{X)} AapHH TONHHT.

28.). MepraH yHra KapaG XapakaT KHNA®TraH HHWOWra Kapata ¥K
y3ann. DHpHHYH ¥ yauwda HAWOHTA TeTHW 3XTHMannry 0.4 ra Tenr aa
Yy Xap 6up KedHHrw ¥K yawwna 0,1 ra opragu. 3 Ta ¥K y3IHlwaa uKkKH
MapPTa HHWOHTA TeKKalHil 3IXTHMONAHTH KaHgal?

28.2. Typan Gnp xoHanw colnap Guaan Homepaawrak 9 Ta
METOHHHHI 3 TACH ONHM3AH. YNapiH KeTMa-KeT Kyliranaa éaparaw
HOMEPAAPHHHP YcHO GopHll TapTHOHAZ MORNAWKIK 3XTHMOAIHIHHH
TOMHHS,

28.3. Typyxna 2 «<avnouns,5 erfpruns,lB ckouuKapnu» FMHAAHrAH
Ba 2 7a <«HKKHUK> Tanaba Jwudnu. Bup tanaGa wakmpuaamu. Arap
<atnodu> Bakat 5 Gaxo, «TYPTUHP SupAaill IXTHMONIHK GHAaH 4 éxu
5 Gaxo, KOHMKAPAH ¥uHALHTAW Tanaba 3ca OMpAaf 3XTHMOAAHK GHAaH
4, 3, 2 Saxo oMW Manym G¥Aaca, YaKupHAran Tanaba 5 éxn 4 Gaxo
ONHILH IXTHMONHTHHH TOHHT.
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28.4. p{A) =0,7 6§acun. A xoaucamwnur 2100 cunosaa 1000 ma,
pyit GepuiuM 3XTHMOAMHIHHH TOMKHT,

28.5. Hznwina 4 T2 ok pa 6 Ta Kopa wap Gop. ¥Haaw Kopa wap
YHKMaTyHua OHPHH-KETHH Wapaap olHBaaH {KaATapud conMimMaciaM}.
Bynaa unsxan ok wapaap cowwaaW HGopar Gyaraw X racoandpuh
MHKLODHHHT TaKCHMOT KoHyHuuH Ba M (XY, D(X), a(X), F(x) naphu
TOMRHT.

29.1 Bup xun kaprovxanapra | naw 25 rava S¥nran HaTypaa counap
&uaran. Tasakkanwra WKKH Mapra OuTTagan (KaitapH0 caamait)
Kaprouka aaHHann. Xap HKKana kKaproukagza Ty6 coMaap éamaraM
GYAHUWIM IXTHMORAHTH KaHda#?

29.2. 4 ranaba Oup XxMaA AaGOPaTOPUA HWWHHH  XHCoGAaHIN.
Yaapunur xarora A¥n k¥iduw 3xrumonankiapr Moc xanaa 0.2; 0.3; 0,1,
0.4 ra rexr. Axaanu GurTa TaNabaHHHT XaTOra AYA KYRHIWUK IXTHMONH-
FHHH TORNHT,

29.3. 9 ra xkyrura 10 Tazau trap wyHaak COAMNTANHKH, HKKHTaCHIa
5 TagzaH oK wap, yuracdaa 4 ragan ok wap, T¥prracuia 3 Tanan ok wap
Gop. TapakkaaHra amnrad wap ok 6¥auG 4uKan. By wap 3 ra ox wap
MOANZWTHPHATAN HAHIWAZH FNAHAHTH IXTHMQATHIHHH TOMHHT

29.4. Viun cokkacuws 1000 wmapra TaumaraHpa TOK o¥KoAap
700 mapTa TYUWMUIH SXTHMOANHIHHH TOMHNE.

295 Yauw coxkkacw 4 mapra Taumadaan. CokKKaWh 4 mapra
TawaaHrasna 6 ouKOoHUHr TYWHW conraaH HBopaT G¥aran X raconndwk
MHKLOPHHHE TAKCHMOT KoHyHiaH Ba M (X), D (X}, o (X), F (x) AapHn
TONHHT. .

30.1. Tyra AomuHo rTownapuzan (28 r1a) rvasawkxaaura OSutracu
otHHagn. YusarW ouxkonap AwFunawch 10 pan Kuunk, 3 zaWw warTa
GYAHLIN IXTHMORAHTH KIHRAW?

30.2. Hanwaa 10 ta ok, 15 ta xopa sa 20 ta wwana wap Gop.
Kerma-ker 3 ra wap (kaiitapu6 catnnma@) oannann. llaprapuanr ok,
KHIHA, OK KETMA-KETAHKIA YHKHIUH 3XTHMONTHTHHH TONHHI.

30.3. AcGoGaapuunr 30 %unn 10okops Marakaan, 70% nun yprava
Maxakain MyTaxaccuc Hufagu. IOxopr Manakaam Myraxaccuc RuFraw
ac6oGuuur pwonyanwry 0.9 ra, fprava myraxaccucwikn 3ca 0.8 ra renr.
Qaunran ac6o8 wuwonyan OYaHG YUKW, YNHHT 0KOPH MaaakKa/w
MyTaxaccHe Talépaarani 3XTHMOAAHTHWHH TONUHT.

304. Arap p{A)=08 O6yaca, A xomucauunr 100 ra cunosaa
B0 mapra pyi Oepuilin IXTHMOAJHIHNH TOWHMI,

30.5. Hunna 4 Ta oK 83 6 Ta Kopa wap GyaraH wanwAaH 5 T2 wap
offHHaiH. UnkKan oK wapnap cownnaw wGopat 6¥aran X racoaudmd
MHKILOPHUHT TAKCHMOT KonyHuHu Ba M{X). D{X), o{X).F{x) nrapun
TORKHC,



7-§. Borankmac Tacoandwit
MHKAOPAZP ANFHHANCHHHHI TAKCHMOTH.
Tacoamduid apryment PyHKunacu

14.7.1. Arap X racoaudnh Mmutopuun'r xap Oup MyMKHH G¥aran
KufimaTHra ¥ Tacoanduii MHKOOPHHHT GHTTa MyMKMH G6Faran KniAMatw
MOC KeAca, ¥ Xoida ¥ HH Tacoauduit aprymeHt X HHHr yHKUHACH
Aeimnann sa Y=g(X) K¥pHHHIIAa E3HAaNN.

I. X — anckpeT TacoludH#i MHKIOP, Xy — YHHHr MYMEHMH OFaran
KHAiMaTnapH G¥AckM, ¥ Xanpa:

a) arap ¥Y=¢(X) — MonoTOH dynkuun G¥nca, y xanaa Y racoandmii
MHKAOPHHHT MyMKHH 6FnraH KHAMaTAapH gr=@(x} TEArAHKAANW
TonuanG, X Ba Y NapHHHr MOt KHAMaTAapH IXTHMOAJHKJIAPH TeWr
6¥naan, AbHH

PtY=y) =P(X=1x4).

G} arap Y=q(X) — MoHoTOH G¥aAMarad GyHkUHA 6¥aca, X HHHF
TYPIH KHAMATA2pHra Y HHHT GHP XHA KHHMATAGpH MOC KeaHUI
MyMKHH. By x01Aa Y HHHr MyMKHH 6¥Aran KHAMATAADH 3IXTHMONAHKAS -
pPHIH TonHW v4yH X HHHr ¥ 6Hp XHA kewAMaTaap Kalyd KHAANHTaH
MY KHH OVATaH KHAMATNZPH 3XTHMOMLTHKNAPHHH KYWMHW Kepak.

2. X — yaaykcus tacoanduii MUKAOp GVAHO. INLIHK GYHKUHACH [(X)
6y.1cHH, ¥ xoaaa:

ay arap y=glx) — MoHOTOH, JdppepeHuHanaanysdn byHKUHA
67an6, TeckapH pyuxuHAcH x=1{y) 6¥aca. ¥ TacoadPHil MHKIOPHHNHI
g{y)} MUIHK PYRKUHACH KYHHIATH TEHTAHKAAMN TONHAAAH:

2 ={low ) 1 () 1.

6) arap y=q(x) — Tacoaudui Mukaop X HHHT MyMKWe Gjarau
KHAMaTIapH OPAJHFHAA MOHOTOH 67aMaran pynkunn 6faca, y xarla Sy
OpasiHKHY ¢(x) GYNKUMA MOHOTOH 6§nanuraH opaiuknapra Gy MW 8a
Xap GHP MOHOTORAHK OPafHFH Y4YH 3HYAHK (YHKUMSCHHH TORMW,
CYHTpa g(y} MM AHFHHIN WAKIHAA TACBHPAAW KepaK, ALHH

glyy=Igy).

14.7.2. Arap X ea ¥ Tacoandun MukaopaapHuuT MYMKHH G¥aran xap
O6up ydbTHra Z Tacoandi MHKAOPHHHP MYMKHH 6¥aran Ourra
KHAMATH Moc kedca, Z MUKAOP WKKHTa X Ba Y racodupud apey-
MEHTAAPRUNE PyHKYURCY NeiiMNann Ba Gy KyHHAATHYA €3MABIH:

Z=¢(X. V).

l. X Ba ¥ — anckpet racoandnui MHUK10pAap GoFIHKMAC 6¥ACHH.
_Z=X4Y QYHKURAHHHT TAKCHMOTHHY TONKW YU¥H Z HHHT MyMKHH
Gyaran Gapya KHAMAaTAAPHHH TOMHW KEPaK, GYHMHHT ydyw X HHHF Xap
6Hp MyMwHH OFaran KuiAmaTuad ¥  HHHP Gapya MyMKHH G¥yarad
KHAMATA2PHIa KYWHO YHKHW KHPOA. Z HHHT TOMHATEH MYMKHH 6Varan
KHHMATAapH 3XTHMOAMHKNapH X Ba ¥ uuMr k¥wwuaaérran KHAMaTAapH
IXTHMQNIAPHHHHT KYMafiTMacHra Tewr 6¥naan.
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2. X sa ¥ — yanykcus GoFaHKMac TacolHdui muK2opaap 6VACHH B:
xey GyamaraHpa yrapaad GHPHHHHF IHYAHK GYHKUHACH { — oo, 4 o)
opasuKkna GuTTa opMysa Guran Gepuarad G¥acuu. ¥ xonna Z=X+4F
AHFHHIHHHHT 3RYAMK DYRKUHACK KyRHAATH GOPMYAa OPKANH TOMHAAAH:

g2y=\ [0 fz—x1dx

eKH
g(2)= S filz—y)-[2(9)dy,

Gy epaa fi(x) Ba fo(y) —X Ba ¥ HHHC IHYAHK PYHKUHANADH.
30X. Arap apryMeHTA3pHHHr MYMHHH OGyaran KuhMaTaaph
MandHi GVamaca, wxopiaard GopMynanap KyiHiari4a &3Hnaau:

glz)= Sf.(xlf,(z-—r)dx
a

g2y = [z~ -fotw)dy.
0

I-Mucon. X AHckpeT TacolHGHA MHKLOD YWOY TaKCHMOT KOHWYHH
Gunan Gepuarau:

x| s]e]
P |oz]on] oz

a) Y=2X+I racooncdnii MHKAODHHHT TAKCHMOT KOHYHHHH TONHHT.

6) TaKCHMOT PyHKUHACH G{y} HH TOIHHI.

Eupw. a) Y=2Y+1 7acolwhyii MHKIOPHUHT Mymkrk G¥aran
KNfiMATAAMHHH TOIIAMHI:

$=2341=7 g:=2-64+1=13 y,=2-104 =21

Y=g@(x)=2x+ | PyHKLUHA MOHOTOH FCYBMH, IIYHHHI YYYH X HHHT
TYPAH MYMKHM G¥Arad KHAMATIapura Y HHHC TYpaw KHAMATA2PH MOT
Kenaln. Y HHHT MYMKHH O¥Arap KHAMATAApH 3XTHMOAJIHKA3PHHH
TONaMH3:

P(¥Y=1)=P(X=3}=0.2
PiY=13)=P{X=6)=0.1,
P(Y=21)=P{X=10)=0.7.

Y HHHF TAKCHMOT KOHYHHHH €IAMHY:

2RI IE
P loz]oe]or
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6) TaKCHMOT QYHKUHACH G () HA TONBMH3,

Gi7)=P(Y<7)=0,

G(13) =P(Y<<1)=P(Y=7)=02,

Gi21)mP(Y <21} =P(Y=T)+P(Y=13)=0240,1=03,

y==21, Gy =P(¥Y< 21)=P(¥Y=T)+P(¥=13)+P(Y=21})=02+
+0,1407=1.

lWynaad Kuaub,

0, arap y<C 7.

0,2, arap 7=y 13,
0.3, arap 3 <Cy=<C 21,
|, arap y=>21.

Gy =

2-mucon X rvacogudufi MHKLOp Kyfiudars TakCHMOT WOMYHRrA
3ra;

x
P o1 |03] 0s o2

a) Y-_—.sin(%)()+l TaCOAH(PHA MHEIOPHHHT TAKCHMOT KOHYHHHH
TOIHHT.

6) M(X), D(X), e(X): M(Y), D(Y), o(Y) napun xucobnaur.
Evnw. ¥V Huur Mymxun 6YAran KHAMATIAPHHA TONAMH3!

(50121 i1
y,=sin(§—2)+ =1, y,=sin(%-3)+l =0,

KYpHRHO TYPHGOHKH, X HHHE TYPIH KHAMATABPHra ¥ HHHD GHD A
KHRMATAAPY MOC KeJANTH.

0, I, 2 — ¥ Hupr MyMeuHn 6§aran kufimataapn. By kuniimataapra moc
IXTHMONNHKNAPHH TONAMHI:

P(Y=0)=P(X=3)=02,
P¥Y=1)=P(X=0)+P(X=2)=0,140,4=0,5,
P(¥Y=2)=P(X=1)=03.

Y HHHr p3naHa&Tran TAKCHMOT KOHYHH KyAWAarH K§pHHHWAa
G6¥nagu:




6) M{X)=0-0,1+1.03+2.04+3.02=17
DIX) =M (XY ~ M (X) =041-0,3+4-0449.02—1,73=0,81
a(X) = /0.81 =09,

M(Y)=0+41-05+2.03=1,1,
D{Y}=0+1-05+2".03—1,1" =049,

a{l) =07

I-mHucoar. X TaconudpHA MuKAOP (-—31 3) opanHKaa TekHc Tak-
cHMAaHran. ¥Y=sin X Tacoau@ui MHKALOPHHHI 3HYAHK QJyuKuuacn 2y
HH TOIMHT.

Eunw. X vacoandpui Muxknop (-—— *)opanmua TEKHC TAKCHM-
Aanral, WyHMHHr y4yH X TaconnbH#i MHMKIGPHHHT dldrbepeHUHan

Pyaxunnacn f{x) {(3nwaHk PyHrunnacH) Oy opaankaa KyfiniarH Kypu-
HHIIra 3ra 6¥Aanm:

= m— e L,

[ n
(=3
Gy opanukpaHd TawiKapuaa 3ca f(x) =0 G6¥nraan. ¥=sin X }pywkuun

(-—- -’2“ %)opanmula MOHOTON, AeMaK, TecKapH QYMKUHATa 3fa, ABNK:

J‘—‘-"'i.’r(!,‘)==£|rt: sin .
Y(¥) XOCHAAHH TONaMH3:

W (y) =-——— (74- wakn).

Vi-¢

2 (1) INANK QYHKUHAHH g {1) =flw ()] X

! X ¥ (y}! dopmyaa GFhinda xucobaak-
MH3:
| J T——
1
' 1 ] |
y=. ' I= .
T :_ 8ty . \/I—y’ nVI—y’

T & x X
‘) ¢ n X -

i y=sinx pa —5 <<x<< Gyaramn yuyu:
—l=y=<|. Wyunad kaaué {(—1, 1)
opanHRaa.

74- waxa

l -
ely) Ry
Oy opaAMKiaH TaluKkapuia g{y) =
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4-Mmucon. X TaconmpHA MMKAOPHHHT HHTeTpan GYHKUWACH
(Takcumor PpyrkugAck) F(x) Gepraran. ¥= ——;X+2 Tacoandui

MH#IOPHHHT TAKCHMOT GyHKUHACH G (y) HH, TOMRHT.
Equw. Taxkcumor ¢yHKUHACHHHHT TabpHura kjpa: G(y) =

=P (Y <gy. Bupok, y=—%x+2— KaMaloBud  GyHKUHA,  LIYHMHI
yuyH Y <y TEHrCHANUK X > x TEHrcHaAHK Ga)apHATAHAATHHA YPHHAHW
6¥nanH.

Demax,

Gy)=P(Y<y)=P(X>x)
X«<Zx Ba X>>x KapaMa-Kaplh Xogncajap, WYHHHT YuyH
PX<x)+PX>x)=183 PA>x)=1—P(X<x)=1—F(x}.

Llynzafi knan6, G(y) =1~ F{x).
- —%x+2 TeHCNGMAAaH X HH TOMaMHK3:

x= ";—(2—y] .
Yaua-kecuh Kyibgarira sra 6ynamua.
Gy =1 —F[%w-—-y) ]

1.
B-mucoa. X racoanduit mukaop (0. n) oparnkaa f(x)——2 sin x

IHYAHK ¢vu,tm.na Gunan  OGepunran; Oy opanxkaaH TaWKaphia
fix} =0. ¥Y=2X* Huur 3nunuk GyHKUWMACK g{y) HH Ba M(Y) maTemaTHk
KNTHAH LA TOIIIIHI‘

Eupm. y—x = (x) QyuKUHA (0, 1) opaankia KATHHA FCYyHYH
OGVATAHIF YUyl

gty =fleiw)- 1v (.

Piy) = \Jy y=x" dyunuunara teckapn GyuxuHs,
¥ (y)=—‘}‘ W (Y| —m

gy) =gsin vy -5 = s;"\}’f :

y—x 82 < x<In 6yAraun yuyH Q< y<<n’, DeMaK, Y HHHT MyMKHH
Gyaran xufimatrapn (0; n°) opasmkaa MOANALITaH.
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2 2
M= Sygwdy=] Yy gy
L o

dy=21d!

y-:[2 y=0,1{=0
y==ﬂ’, {=n

=1 5,= S otdt= 4 \sintdt= Lx?—4).

=1
)

X Ay

6-mucon. X Ba Y Gorankmac auckper Tacaandni MHKIOpRap yiuby
TAKCHMOT HOHYHA3PH OpKaau Sepuaran:

1]

x | Y
P os]or P |os| oa

Z=X+Y taconuPHi MHKAOPHHHT TAKCHMOT KOHYNHNH TOMHHT.
Eunw. Z HuHr mymknH GJaran KWAMaTIapHHH TONaMKI:

2i=142=3; n=14+4=0 1n=342=5; 21=344=7.

By MyMxnH 67AraH KHAMATAAPHHHT IXTHMONAHKAADHHH TONAMHA.

X Ba Y aprymentaap. OGofankmac (3pkaum) GVaraHm  yuyH
X=1 ®8a Y=2 xoaucanap xam OGorankmac. Ulyaunr yuyw
P(Z=3=PX=1)1-P(Y=2)=03-0,6=0.18. Xvan wyHaait:

PIZ=5)=P(X=1)-(Y=4)=03-04=0.12,
PZ=8)=P(X=3)-(¥Y=2)=0.7-06=042,
P(Z=7)=P(X=1)-(¥=4)=07-04=0,28.
Z=2n=>5 8a Z=2z;=0 Ouprainkila Oy IMaran Xoawca.lap, yrap-
HHHT 3XTHMOAJAHKIADH K¥WHAAAHW, AbHA
0,124-0,42=0.54.
Wynaait KuAHG, H3NAHAETTaH TAKCHMOT KOHYHM KWyRMaarw Kypu-
Hiuaa Gyaaau:
5

0,54

ki

0,28

018

2'3

P

7-Mmucon. X Ba ¥ OOFIHKMAC TacCOAH(HA MHKIOPIAp 3HYAHK
byurunanapi Gunan GepHAraH:

fi{x)=e ™" (0K x<C o),
F(y) =ge ™ (0<y< o).
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Z=X<4Y TacoIHPHR MHKAOPHHHT IHUAHK DYHKLIUACKHH TOMHHY.
Evdnuw. ApryMeHTABPHHHT MYMKHH 67Arad KufAMaTAapn mandni
smac. Kyinnarn $popmynanan dofizanaHamus:

g(2) = \f,(0) folz—x)dx=

I ] -
= Se"[{,‘?_"_"‘f’]dx=‘;— Se“‘-e T de=
L] 1+

1 El
'?S Vly =
a

-4 Fafea( )

- ) — - - -_—
=_el.f?_e xf2 Io=__e z."2(e H?_l)=e 212(]_8 :!2)‘

I
| —
o gy
L
|
-

Q
i
|
“]!

Hemak, (0; oo) opanukaa:

g(z)=e""q1 —e~"]

Oy opafuxian TawiKapuia: g{z) =

7- dapcxona Torwupury
1. X racoandri MaKAOp YyWOY TaKCHMOT KOHYHH 6HNaH GeprATaN:

x|-2|-||o|l|

P o1 02| o3| o0s]on

Y Taconucpuu MHKAOPHHHE TAKCHMOT KOHYHHHKH TONMHHT:

4) Y=X"41. 6) Y=21

MXy, DXy, atXy, M(Y). DY), a{Y) aapun Xucobaanr.
XK M(X)y=0.1; D(X) =129 a(X)=1,136,

a) y [ 1 ]2 s
P lo3]|os] o2

6 _v Joss|os | « | 2|
P lorfoz| o3 |os] o

a) M(Y)=23 D(Y)=201; a(¥) =142,
6) M(Y)=1,425 D(Y) = LI13; o(Y) =106
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2. X racoanduit muxaop yiuGy TakcHMor KouyHu Gnnan Ge['mnraa:

X
F.

Y=={X| Tacoauduii MHKAODHHHF TaKCHMOT GVHKUHACH G(y) HH
TONHHT.
A
0, arap y<0,
0.2, arap 0<<y< |1,
0.8, arapl < y< 2,

l,arapy>2.

Gly)=

3. X racoanpui mukaop (— %g) OPATHKAZ TEKHC TaKCHMAAH-

ran. Y==cosX TtacodHPmh MHKAOPHHHI IRUAHK PYHKUHACH gyl HK
TONHHT.

H: (O:}) opaankaa: g(y}=——--—.?—-_—.:=; 0y OpaNdKiaH TAlUKapHIa

n\/l—y)

£iy) =0,

4. X taconnHit MHKAODHHHT TaKcHmMOT dyHKUHACH F(x) GepHaraH.
¥= —5X+4 ! Tacoanpuit MHKIOPHHHr TAKCHMOT GyHKUHACH G (y) HH
TONHHT.

X: Gy =1~F[x—p ]
5. X vacoanduit mHxaop (0; —'—'—) opaauKia f{x} =cosx, 6y opaink-

.'lau Yankapuaa Fix) =0 6%nran avunuk Qynxkudack Gunan Gepuaran.
=X QPYHKUHAHHHI MATeMATHK KYTHAHLUHHH TOMHHI.

x
K MYy =1= “.

6. X pa Y auckper raconHduil MHKAOPAAP TAHCHMOT KOHYHAAPH
Guian OGepnaran:

X l 10 l 12 16 Y 1 2

pof o4 | o 0.5 P 02 08

Z=X+4Y TacorH(PpHk MHKIOPHHHT TAKCHMOT KOHYHHHH TONHNT.

A

z | ou ) o | s} ow | | s

P | om | om |-om|o.os|o.lo|o.4o
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7. X sa ¥ GOFAHKMAC TacOARPHA MHKAOPAAD YINAPHHHHI IHWIHK
PYHKUHATapH SuAan OepHaran:

fulr) =3¢~ (O x< o),
faly) =€~ (O<y<oo).

Z=X+4Y racoanduii MHKIOPHHHT 3HUAKK PYHKLUHACHHR TOMIAT.

X: g(2) I—;—e =¥ (| —e~E%) arap 2320,

0,arap z<<0}.

8. X Ba Y GoraukMac TacolHHH MHIIOPAAPHHHT Xap GHpu

[0; 2a] wecwana Tekmc Takcumnawraw. Z=X+Y vacoauduii Muk-
JOPHHHT TAKCHMOT KOHYHHHM TOTMHT.

0, arap 250,

0.25z. arap 0 <z <72,

| —0,25z, arap 2 <<z < 4,
0, arap 2> 4.

A glar=

7- mycraKua us
1. X raconnduit MHKAGP yWGY TaKCHMOT KoHynn Guaan Sepunral:

x | 2 | o ] e | 0 | 2
Pl e | ez ] a3 | e | o

¥=2X—| racoauduii MHKIOPHHHI TAKCHMOT KOHYHHHH TONHHF.
K

vl-s|-a|-1|||3
P |or]oz]os]o03]o

2. X racoanduii MHKAOp YWBy TAKCHMOT KoHYHH GHAaH GepH.raH:

R
Y13

L .
2 | %
P oz er] o

a) Y=sinX Taconn$ni MHKIOPHHAT TAKCHMOT KOMYHHHH TONHHT.
6) M(X), D(X), o(X). M(Y), D(Y}, a(¥) napun xucobaanr,
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EiE '

A a) Y
P los| oz

6) M{X)=149: D{X) =092, a{X)} 2096,
M{Y)=0895; D(Y)=004; o(Y) =02

3. X racoandi Muxaop ywby TakcHMor KoHyHH Gunan Gepuarau:

x|l olala
P lor]oz]os]| o2

Y=X°—| Tacoanmit MHKIOPHHHI TaKCHMOT GbYHKUHRCH G{y) wu
TOMHAT.

0, arapy<;, — 1,

0,2, atap — |l <y 0,
0.8, arap 0=<<y< 3,

| arap y>=3.

4. X TacoaiHPHA MHKIOPHHHE IHWIHK (PYHKUHACH Oepiaran.

LE.

arapre(—3: 3
flx) = o A
0, arap x E(-—- 5 3)
Y =t{gX racoaidnil MHKACPHHHT IHYUAHK QYHKLUHACH Z () HH TOMHHT.
2
AHglyy=— -5 — o0 <y + co.
Ry =15 <+

5. X racoaudpuit MHKAOPHHHT TAKCHMOT PYHKIUHACH F{x) Gepu.aran
Gvaca, a) Y=4X+46; 6) Y=aX+ & rtacoauduii MHKIOPAAPHHHT
TAHCHMOT PYHKUHRAAPHHH TONHMI.

X: a) G(y)_—_F[_!:_‘i];
6) G(yJ=F[§:-'? ],a>0.-13;
Gigr=1—F[*2],a<0na.
6. X Taconnduh MHKIOD (0: %)opanuua fi{x) =cosx, 6y opauk-
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AaH TaWKapsia flx) =0 6yaray 3H4AHK ¢yununncu ﬁmlau Gepuaran.
Y=X" GyHKUHAMNKT aucnepcHAcutn Tomuur. JK: 20—2n°.

7. X Ba ¥ auckper tacomnui MHKZoOpaap ywly TaHCHMOT
KOHYHABDH GHAaH GepHAaras:

P o7 | o3 P | o8 | o2
Z=X+Y racoaudpHi MHKAOPHHHT TAKCHMOT KOHYHHHH TONHHI.

A oz s |u|w
P | 056 | 033 ) 006

8 X ea ¥ tacoanHi MHKIOpaap GoFIMKMac Ba xap Oupu
{0 1] kecmada Teknc TakcHMAaNraH. Z= X+ Y TacoaupHit MHKIOPHHHI
INUTHK PYHKUHACKHHH TOMHHS.

0, arap z=<<0,
z.arap 0z 1,
2—zarap l<<zg 2,
(., arap z>>2.

W glz)=

8-§. Huxu yavomnnu GoFank tacoauud mMuxaopAap.
KoppeaRURA mMoOMEHTH
B2 KOpPpPeNAUMA KosdpHUNeHTH

14.81. Mymkun 6yiran KHAMaTIapH (x, y) CoHaap KypTh Guaau
anuKknaHyBun {X, ¥} TacOOHPHA MHKAOPAEP CHCTEMACH UKKU HA4o8au
racodudpuii MuKdop BeAHAAAH.

Tawkuy »tyeunnap X pa ¥ 1uckper 6YAran HKKH  ¥A4GBAH
tacoandui  MHKAOP duckper nelinnaan. TawkHa stypuuaapu X ma
¥ yaaykewd GyaraH HKKH  $A40BIH  Tacoad(PuR MHKAOD yIAYKcud
ACHRIAIN.

HHKH §au0BAK TaCOAHPHA MHKIOPHHHT MYMKHH G¥aran KuiMataa-
PH Ba YJAPHWHT SXTHMONIHKAAPH OpPaCcHIATH MOCAHK HKKH §.1408.H
TacoaHMHA MHKAOPHHHT TAKCUMOT Kowysu NeHnaaan.

HKKH ¥AY0BAM AHCKPET TacOAHPHA MHKAODHHHI TAKCHMOT KOHYHH
KYHHIArH YCYMAAPHHHT GHPH OPK2AH GePHIHILA MYMKHH:

a) MyMKuH O§nrad KHHMaTIap DA yJAaPHHHT MOC 3XTHMOANHKAYPH
83HATaH Maldpan Ky[HHHILKAA
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4 x 5 Iy Ta
¥ Pi Prx Pla
", Px Pry Pom
hel tu | ea 2

P,>0,i=Tn, j=1,m 8sa Z i‘p.,=1,

=1 =l

6) AHAJHTHK ycyaza {iHTerpan hYHKUHA KYpuHHuHAA).
14.8.2. UKKH YA40BAH TaCOIHPHI MHKAOP TAKCHMOTHHHHE uHTeepar

Pynxyuncu neb
Fix, y)=P(X<x. ¥y}

yHKUHATa alTHABAN.
Huterpan ¢yHKUHAHHMNT 3COCHA XOoCCanapu.

I. 0 Fix, s 1.
2. Uuterpan ¢wwHKUHA Xap KafcH apryMmeHTd GYHnya Kama@-

MaRIHray GyHKUHAIHP:
arap xx>x 6¥aca, Fixz, y) = Fix. ¥},

arap y2 > 6¥aca, Flx, w2) =Fix, o).
3 Fl—oo, y)=0, F{(—os, —ao0)=0,
Fix, —00}=0, F(+ o0, +o0)=1I
4. y=+ oo pa F{x, y) uHTerpas QyHxunn X TaWKuA STYBUHHHKT
HHTerpan QPyHKUHACKIa aANaHaldH:
Fix, +oo)=Fi{x).
x=+4o00 8a F(x, y) uurerpan GyHKUMA Y TalWKHA STYBHHHHED
HHTErpa QPyHKUHACHra aHAaHalH:
F(+4 e, y)=Faly).
Kyinaarn dopmynra Ypuaan
Pl <X <Y<yl =
=[F(x2 y2) — F(x1. y2)|—{Flx2. y) — Fix, yo}
14.8.3. HKKkN ¥n40BaH Y3NyHeH3 TacoaM(HR MHKAODHHHT 3JuNAuK

dynxyunct 1e6 nuterpan (GYHXUHAJAH OANKTaK HKKMHYR TapTHGAH
apanaw XyCycHA XOCHAara aMTHAAOM!

* _ J"F(x.y)
fix, y)= “ady
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3nuann GyHKUHAHK Guaraw Xonga ywly dopmyna 6¥Anua wkrerpan
PYHKUHAKH TONHI MYMKHM!

Flxy)= E if(x.yadxdy‘

- -

flx, g} 3muank ¢yHKUKATA 5ra Tacoandmi HyxTa (X, Y) HuHT
D coxara TYWHI 3XTHMOANMIH ylWGy TEHTAHK OPKAAH aHRKAaHaAu:

PlX. ¥ ED}=%[(x.y}dxdy.

3HuanK GYHKUHA KyAHAarH xoccanapra sra:

1. f(x, y} 20.
2, S Sf[,t.y]d)tdy:[,

Arap (X, Y) HHHr myMknn GYarad Gapuya KHAMatAapH HewiH
D cnxara reruilan G¥aca, 2- xocca Hyfnadard KYpHHHWAA fivaaan:

S“S flx.ypdedy=1.

14.84. Hkgr Va40BIH JHCKPeT TacOAHDHA MHKAOPHHHE COHAH
xapakTepHcTHKaaapu: 1. CHcreMand Talkna 3TyBYM X Ba Y auckper
TacoaIHGHA MHKAOPIIPHHHT MATEMaTHK KYTHAHILH Kyduaarn GopMy.a-
Jap 6ViHYa aHHKAAHAIH!

M) = X ;'..xp,-,.

imt rm]

. M=% Zyp,

im]l pa]

Arap X pa Y taconnduf Muxiopnap GorankMac 6¥aca, y xonaa Gy
TaCoAHPHH MHKAOP1dPHHHF TAKCHMOT KOHYHNapHaaH M (X) Ba M(Y) Hu
KyAHZard (popMyaanap opKkaam TONHW MYMKHM'

MX)= i P
k=)

M(Yy= X yup,

ral

2. X ea ¥ Tacoawdmh MUKAOPAAPHHHE JAHCHepCHAJapH  ywhy
DopMyTanapaaH Tonuaaau:
L}
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DX)y= T Zp,ix,—M(X)})?,

il )

D(Y)= 2 ZPjy—MY )

il ]

Jucnepcurapin  xucofnawna KyAxaarn opMyaanapian  xam
G oRIANIHHW MYMKHH:
D(X) =M(X)) —[M(X)P.
D(Yy=M(Y)—~[M(")]P.

3. X, ¥ auckper taconnwpHii MHKIOPAAPHHMT §pPTavya KBaAPaTHK
YeTAIHH LK

opMynanap épAAMHIA aHHKNAHAAM. .

14.8.5. Hkkn VAYOBIH y3NyKCH3I TACOANDHH MHKAOPHAHT COHAH
XapakTepHCTHKanapH: 1. Yanykcha TacoaWdHi MHKIODIaPHHHI MaTe-
MaTHK KyTHAHIWIH ywly opMmyaa Gyfnua xucobhaHalu:

+x +w=

M= § § «xyrdeay,
fo 4=
M= § sfen g day,

Oy epia f(x, y) — IHUAHK DyHKUMA.
2. Cuctemara xnpypud X pa ¥ yanykcu3 tacoadduii MHKIOpAAPHHN:
AucnepeHaapy Kyiuaard ¢opmyaanap G¥AnNa Tonwaaam:

+ ™ + =
D(X)= S S [x—MX) ] (x.y)dxdy=
-
= S Sx'*’f(x,y}dxdy—-[M(X}]’,

+m 4w
o= § §ly—MNPeyday=

+ i 4@
= § § dyday—iMmF.

Gy epaa f(x, y) — MUK GyAKUHRA.
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3. X Ba ¥ tacoanduil MHKIOPAApHHHT YpPTauya KBAAPATHK
HeTNAHALLIAPH Ky#HRard ¢opMyanaplaH aHHKAAHAIH:
a(X)= yD(X), a(Y)= yD(V).

14.8.6. TaconndHiA MHKAOPIAP CHCTEMANAPH HA3APHACHIA KOPPEAR-
yun Momenru {KopapuaunA) K., MyxuMm poib ¥Huakan. Incuper
TacoaHbHA MHKIOPAAD YuyH!

Kl’y= DI (IJ—M(:\']} (y,—M(YV))p,.
' i

Y3nyKcHI TacoamdpHA MHKNOPAAD YYYH:
+ = .+¢n

Ky= S S [x—MX)] [y—M(Y)]f(xy)dxdy .

- =

KOPpe/AUMA MOMEHTHHH AHA KYAHAZCHYA XaM TONHIL MYMKHH:
Kiy=M(XY)—M{X)M(Y), Gy epna

MX-Y)=2 Zxyp,.
P

YIYKCH3 TacoanHit MuKIOpAap y4yH 3Ca

MX-¥)= T T xyf (x.y) dxdy .

Koppeaaunn MoOMeHTHHWHF acocHR xoccacu: arap X sa ¥ —
GoraukMac (3praw) G¥aca, K,,=0.
14.8.7. X 8a ¥ taconudmufi MHKAOPHHHT xoppesrtus Koodduyuentu
ae6
K

W

W= 2 man)

CcoHra aWTHAQOM.

KoppedanluHn ko3P OUHUMEHTHHHHT XOCCAAAPH:

. Arap X Ba Y — GoFaurmac Taconndni muKaopaap 6yaca, y xanaa
rre=0. .

' 2. ryy — §uaMcHa KaTTAAHK (MHKAOD), Wy GuiaaH 6upra |r,,] << 1.

3. Arap Y=AX+B, 6y epas A Ba B — jarapmac counap Gyaca,
lrjyl =|.

14.8.8. [ (x.y) 3HUIHK dyuKumunAra sra 6¥arau (X,Y) cucreMa yuyn X pa
Y Gorauk 6famaca

fx. ) =fi(x)-f2(y)
6¥naau, 6y epia moc xoana fi (x) — X HuHC, fa () — ¥ HHHC 3HWIHK
PYHKLUHACH.
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14.89. Hrknra OGormun X Ba Y Tacoawdméi MHKAOPNAPHHHT
JMCREPCHACH yYYH KyHHAard dopmynaa VYpunau:
DX+ Y)y=D(X)+D(Y) +2K,,
Xycycuit xonna, arap X ea ¥ Tacoanit MuKdopaap Gorauk

6¥amaca, y xaiaa
DX+Y)=D(X)+D(Y).
I-Mucoa. inckper wekn jauosan (X, ¥) tacoandmii Muxaopaap
CHCTEMACHHHHT TAKCHMOT KOHYHH GepHAran:

NI s 10 12

017 | o1 | o2
010 | 030 | 006

Tawxua atypud X Ba ¥ MHKAOPAGPHHHT TaKCHMOT KOHYHapHHH
TOHH.

Eunw. X HHHF MyMKHH 6§arad KuitMaTtaapd 3XTHMQLINKAGPHItH
TONAMH3, OGYHHHr YYYH 3ATHMONAHKNApPHH <yCTyH O¥fAinvas KVwu6
YHKAMHI:

P(X=3)=0,1740,10=0,27,

P{X=10)=0,1340.30=043,

PiX=12)=0,25+40,05=0,30.

Nemax,
— TaWKHA 3TYBYH X HHHr Tak-
X I 3 10 | 12 CHMOT KOHYHH.
» ] 027 043 I 0.30 'i%uag___n?um. 02740434

¥ HHHT MyMKHH BYAT4H KHAMATNEAPH IXTHMOMIRKAADHHH TONAMH3,
OyHUHT VYYH INTHMOANHKNADHH «caTp GVfindar KY¥IIHG YHKaMHI!

P(Y=4)=0174+0.134+025=0,55.

P(¥=5)=0,104+030+40.05=045

Tauiky) 37yBun ¥ HHHM TaKCHMOT KOHYHW KyWnaarnda 6Vaaan:

! I . L 2 Tekwhprie:
Pl o | o4 0,554+0.45=1.

2-mucoa. Tacoandui mukaopaap cucremac (X, Y)HHHT TaKcuMoT
KOHYHH OepHATaH:

X 1 ~2 . 3
. 1/18 /2 1/36
19 1/6 1/18
1/6 1/4 1/12




M{Xy, M(Y). D(X), D(Y), ry, napan TORNHr.
Eunw. M(X)=l'TIE+2'§1;'+3'_;+]'|_|2+2":§+

1 1 1 1 7
FI gt 2= T

1 | 1 1 1 !
M{Y}=l‘ﬁ+2']—2+3‘g+l'-§+2-?+3'ﬁ+

| | 1 11
Flgt2-7+d =%

X Ba ¥ Tacoauduil MHKAOPAAPHHHT AMCNEPCHACHHH Xucobaaw yuyw
(X.Y) muxaopaap cucremacuzaw {X,F) MuKaopaap cuctemacHra
¥TaMH3, Gy epaa

X=X—- M(X} Y= Y M(Y),
= x——-r r—-—

/Kaapan Tyaamma:

¥ ,

P —5/6 176 7/6
—4/3 1/18 1/12 1/36
—1/3 1/9 1/ 1/18

2/3 1/6 ! 1/4 1/12

ow =3 3 ()
3] G AT
el ) e

on=(=2)-o+ (<) (- A+

C QYA () )4

+(6) 16+(TY I8+( )2 1‘2_ —3%

(X.¥) cHcTeMa TaKcuMOTH KaaBaamian ¢oiaanannd, K,, W
rollaMn3.
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om (3 (-t (D
(—3)ewt(-39)(-%)s +(—3 3"5
+(__)'L° 8 3( 5) +'3"_e'° I

2 7 4 5
+_'6° 3( los |'72| 216) A 54 '
7 4 | )
+3 +m)+ (g +utam )3 0—5 045 0=0

K,y =0 6yarann yuyyn koppenausa kos(ppHUHEHTH XaM HOAra TeHr
6¥rann: rp,=0. -
3-mucoa. (X, Y) racoawdpud MHKIOpAAP CHCTEMacH KyHrAarH
Muauk pynkunacy Gunan Gepuaran:
asin (x+y). (xy) €D,
Hx_y]=[ (x+y). (xy
0. (xy)€D. ’

0S5
D: .
Iy 3

Kyduaarnaapus TONHNT: @) a KospduunenThn; 6) M(X), M(Y) un;
8) o{X), ¢(¥) HH; ) rgy nn.

Evunuw. a) a Ko3pPHUHEHTHH
a2 aft
a- S S sin(x+ y)dy dx=|

TUHPTAMAdIl TONAMHI,

A o LYY i
a S S sin(x4y)dydr=—u S cos(x4y) l:"’dx=
a 1) n
a2 2 |
=d S {(sinx4cosx)dx= a(sinx—cosx} ID =2a.a=3‘
[1]

D coxana f{x,y}=%sin(x+y] .
2 af2 \ af2 LIk
6) M{X)=-—;—.§ S rsin{x4yydy de=— Sxdx S sin(x+y)dy=
L] L]

2
0 ]
af2

_% Scos(x+yl |:”cdx=—% ’:S! [ccs(x+%3—cosx]rdx=
Q
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¥ 4
. , n 1 :
='2 S_x{smx+cosx]dx=%x(smx-coaxj I: - S(smx-—

2
L} n
—cosx)dx—-—+ (c06x+s?nx) I =%
Xyidan wyHra yxuiatn:
/2 are
n) @ (X) =M(XY) —[MX)F =% S Sx’sin(x-}-y)dydx —
L] &+
_®_ —%Mssxcostx-f-y} dx—-i:3=-% Iszx’{sinx+cosx)dx—-
16 g p
A2y l""z 13 d a’ =
—E=3* {sthx—cosx) . = “Sx(smx—cosx) x-—ﬁ
2 l ¢ de ®
=g + x(sinx <4 cosx) oS {sinx 4 cosx) Xx—16 =
'12 n . ”2 fa 8
='T-+—2—+(sm.r—cosx), —%_=%'+?_2‘
n/2n/2
P} Koy=M(XY) — M(X}M(Y)=—;?S Sxysin(x+y)dydx—
B on
o a/2 it . N n/? .
+I=y osm ['Sysmtx+y)dy—;‘—s=-§ OS[ycos{x+y) |77~

/2

- US cos{x+y)dylxdx——,"%= ——i;nfx[—;'ﬂ::os(x+%)-—sin x+§)+

b Az 2
. n_- . n
+ smx]dx—q@_ -3 US x(—;smx—cosx-}-smx)jx—T— =
&2 ?

=1 Sx lsinx+cosx—sinx):l —-L=—!-x(sinx-—-’1cosx+
2 ; 2 16 2 2



| /2 ug_ n 1 n n
— (s:nx—- 251nx—cosx)I — =7 2+T_§_ﬁ_
_ Bn—16—n’
- 16
’ K, 87— 16—n? 0,73688
L— L4 = o
¥ g(X)e(Y) a4+ 8n—32 3, 00232 —0,2454.

8- dapexona TonwpUFU

I, HDuckper nkku ¥auosnu (X, V) Tacoanduit mukiop TakcHmor

KOHYHH OpKaJH 6EPHJTF&H$

v Xy % 30 41 50
23 0,05 0,12 0,08 0,04
27 0,09 0,30 0,11 0,21

Tawkns aryeun X Ba Y Tacoauduii MUKAOPAAPHUHT TaKCHMOT
KOHYHJAPHHH TOMHHT. .

X|2_6|30|41|50
A
P

| 014 | 042 [ 019 | 025

2. Hkkura tacoanduti mukiopaap cuctemacu (X, Y) HHHF Takeumor
KOHYHH OepuJ/iraH:

Y 20 40 60
10 34 A 0
20. 2 43 23
30 * 27 L

Kyfinaarnaapun Tonuur:
a) h kosdduunentHu; 6) M(X), M(Y) uu; B} D(X)
Hoa) n-l/?(} 8y M{X)=22; M{Y)=41,
o (Y)=259; 1) r,=D0,56.
3. (X, ¥y racoamdufi MUKIopAap cHCTEMacH KyHHAard 3HYIHK
dbyHKuHA opkaan Geprarat:
. axy, x €D,
A }_{0, X€D.

(Y) H}I. r} r,%r HH.

o’ (X) =
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D coxa x+y—1=0 x=0, y=0 Tyrpn 4u3uKAap OGhnran
yerapastanran yuGypuak.

Kyfinaarunapua Tonwur: a) a koadpuuuentru; 6) M(X}, M(Y);
B} D(X), D{Y). r} rop

K: a) a=24; 6) M(X)=M(V) =%, 8) DO =D(¥) =5
2

4. Hkku ynuoean (X; ¥) TacoaHdHii MHKLOPHHHE 3HUIHK BYHKURACK
GepHAraH:

1
fevr = araason
Kyitnaarunapuu tonuur: a) P(0<X<<l, 0<<¥ <1} Hu;

6) TakcHMOT byHKURACH F(x, ¥) HH,
8) XapG6up X Ba Y TacoandHil MHKAOPHHUNT 3HUWIHK D YHKUHAAA PHHH.

H: a) P=%: 6} th.y)=-;:?(arctgx+%)(arclgy+-g-);

8) f.m=m ; f2{y>=—m'+y,, :

8- mycraKus uw

|. TakcuMoT KOHYHH Guaan GepHIraH HKKW Ja4obaH TacoAn(mi
MHKOOP TAWHKH 3TYBUHAADHHHHI TAKCHMOT KOHYHJIADHHH TOIHMT.

y=J 2 4 5

1 012 [ o018 | o0

3 010 | om 039
o x | 2| | s vy | 3
X T o | o | o [ o040 | os0

2. Takcumor yHKUHA

Fix, y)= (—larclg %+—%)(—]-arc lg%+—l2)

n

GyArad HKKH ¥ANOBAH (X, Y) TacoAHpHit MHKIOPHHHT X Ba ¥ Talkua
3TYBUHAAPH CHHOB HaTHXacHaa X <2, ¥Y<<3 «uitmatnapwn waGyx
KHAHLH 3XTHMOINHIHHK TOMHHT.

H: Ptx<2.r<3)=liﬁ.
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3. Tacoanpuh MHKAOPAAP CHCTEMACHHHHT JHUAHK BYHKUHACH

fix y)={a’—x’—y’- arap x'+y'ga’ (@>0).
' 0, arap r’4y*>at

6¥nralH TAKCHMOT KOHYHHra G¥AcCyHalm.
KyHnaaranaphu TOMMHr:
a) a KoxPPHLUHEHTHH;
6} M{X) M(]’)
8} o’(X}, a*(¥);
L I

x: a) a‘\,@; 6) M(X)=M(Y}=0;

B) al(X)=a (V)= F} ro,=0.

3\:‘2'1

9- §. Bapuauwod Kavop yNyH NOAHFOH Ba
rucrorpamMa. TanAaHMEHHKT aCOCHR €OHAN
XAPAKTEPHCTHEANADH

14.9.1. Tekwupunaétran anromar OFfinua ¥praknaaauran Gapua
obvexTaap T¥naaMn Sow Tgnaes efinaaal. Taxaanma Tiniam Exd
Tansosma 1ne6 TeKWHpH y4yH QIWHrad obbeKTapap T¥naamura
afTHAaaH.

Tynnam (TavnaWma ékr Gow Tynmam) yaxau ne6 6y Tynaamaara
O6LEKTAAP COHHIMA AWTHAAIM.. -

Bupop X GearHuH (AHCKpeT EKH Y3NYKCH3) MHKI0P (COR) KHXaTHAAH
Ypravdls yuyH Gowl Tynaamaan n Xaxmaw X\, X»... X, TaHJdaHMa
axparuaran 6Vacuu.

X GeATHMHHHI KyJaTHAAAMIAM Xi, X2...., Xn KHAMATIapH sapuaxtatap
JeHHAAAH.

BapuautanapHuHr youl Soprw TapTHOHAA €3HIraH KeT™Ma-KeTami
sapuayuon Karop lednnaiu.

TaHJaHMAHHHT CTATUCTUK TaKcumoTu 1e6 BapHaMTatap Ba ynapra
MOC dacToranap @kH HucOui  uactovasapnad  wGopat KaaBaATa

aiTHIaaH:

th‘:l‘:lml_‘s xL[':l‘:lml‘s
ny | ”y L l'l/_l':/,l I"i/,

a n;

Bapua wvacTovajap HUFHHAMCH TaHNAHMA XaXMMHIA TEHF, ALHH
m+nr+...+nr=n. 6y epaa m, na..., By~ HACTOTANAP.

Bapya HucOHA 4acToTanap AHFMHIHCH Grpra TeRr, ADBHH
witwet..Fwe=1, Oy epra wh=m/n, we=nz/n.. Wi=naz/n—
HHCOMM yacToTanap, *
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Bearn yaaykcus 6nca, yWMHr Sapya Ky3aTHAAAMra# KuRMarthapu
MORNZUITAH OPANHK i YIYHAHKAACH KHCMHR opatnkaapra 6¥aHHaan a
{-OpaNHKKa TYLIraH 4acToTanrap AMFMHAMCH (KW HucOuA dYacToranap
HUFMHAHCH) TONMHABARN.

14.9.2, Yacrorasap noauconu ael kecMaJapH (x,, m\), (xz2, n2),...,(xs,
ny) HYKTAAapHW TYTAWTHPALHTAH CHHWK YH3IHKKa aWTuaaau, Oy epia
X, — TanNaHMa BAPHAHTANAPH, A; — MOC HacToTadap.

Hucbud sacrorarap nosuzonu Aeb kecManapu (xi, w), (xz, ws),..,
(x4, Wa) KYKTANBPHH TYTAWTHPAAMIAH CHHHK YH3IHKKA adTHnzAH, Oy
€pAa x, — TaHNaHMa BAPHAHTANAPH; wy — yJaapra moc HHcOHIl vactora-
nap.

pBEJ'erIIHHI‘ YINYKCHI TAKCHMAAHHWHHH AKKON KYpCaTHWw yuyH
2uctoepasmatap neG atanyeud nHarpaMmanapaak ¢ofilanawnaagu.

Yacrorasap cuctpocpammacu  ne6  acocnapH A Y3yHAMKAArW
opaanKnap, 6anananuKaapa 3ca a;fh (MacTOTa IHYAHTH) HucBaTrapra
Tewr Gyarau TYFpuw TY¥pTOypuaknapiaw nGopaT noFoMaeHit durypara
aATH1aau.

S,=h-"

r_h" A
*
S= ¥ n,=n— 4acToTaNap rUCTOrPaMMaCH M3H.

=n,— KHCMHH {-T¥FpH TYpTOYPYAKHHHT 1W03Y,

Hucbud wacrorasap 2ucroepammaci fe6 acocAapH A yayHaHKIard
OpajuKAap, OGananiauknapn 3ca wy/h  (HACOGWA vacTOTa 3INYAMCH)
HucBataapra Teur 6yaraw TYepu TYpTOYpNaKnapaaK HGOPAT NOFOHABHI
durypara aiTHAaIH.

w; oo - ..
S.=h- 5 = W/ KHCMH# {-TYFPH TYPTOYPUAKHHHT 103H.
&
S= I w,=|— WucOHil YacTOTaNaDP rHCTOrPAMMACHHHHT 103K,

=1

14.93. X Gearnan Gom T¥NJAMHHNT TaKCHMOT ByHKURACH F(x.0)
6ym6, 0 — HoMabAyM uapamerp Gyacun, Xi,..., X, wy Gouw Tynaamaas
oanran | tanrama  Gfiacud.  TawaauMawwHr  HXTHEPHA  PYyHKUHACH
L{X\,....X.) cratuctuxa Defwaanm.

CTATHCTHKAHWHT  KY3aTWITal KHANATH Lixi,...,xs}) Hn 0 napa-
METDHHHT  TaKpuGuit  KufiMat  cugatula ommwain. By xawua
L=L{(xi...x) cTaTHCTHKA © napaMeTpHunr Sayocu AefiuNany.

n n
X=—:l T X, — TannamaHuHr §pra KufiMaTtH, S2=% T (X,—X)?
1=l i

TaHNAHMAHHHT Jucnepcusicy JelnAanH.

Arap ML(X,,...Xa} =6 wapt 6amapnaca, L 6axo 8 napaMeTp y4YyH
cuancunazan Gaxo nefnnanu. .
Arap L 6axo 8a xap Kaunaadl ¢>>0 yuyu
limP(IL—0I<e) =1

A-nm
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¥punau 6¥nca, L 6axo B napamerp yuyw acocay Gaxo neﬁnnanu
Arap L Gaxo yuyH

limD{L)=0

A I

Gyaca, L G6axoc 0 napamerp yuyw acocan 8axo G¥naam.
Arap L Gaxo yvyH

limM{L)=90

G6yaca, L Gaxo @ napametp ywyH gcuMaroruk cuamumaean 0axo
deHHAAN.

Arap 8 napameTpuHur L, Ba L, cumiHMarad Gaxorapu OGepraram
6Vaub, D(L\) <DLy} 6¥aca, L, 6axo L: Gaxora nucbatan camapa-ii
daxo aefnnaan.

Bepiaran a xaXmin TaH1aHMaaa Il KHYHN AHCTepCHAAH Gaxo
camapasu 6axo neRHAANH. .

X Gow Tynnam ¥pTa KHAMATH yUYH CHAMHMAraH, acocH 8a
camapau Gaxo Synaam.

S° Sow T¥nNaM AHCNEPCHACH YYYH ACHMNTOTHK CHAMHMAraM, acoc/ih
Gaxo G¥naau.

S? 6o TYNNAM OHCMEPCHACH YYYH CHKMMAraW, acocau Gaxo

a=—1
6ynaau. fTannanManuur Ypra KHAMaTH Ba AMCNEPCHANADHHH XKCO0G-
JaWHH “CORA3NaWTHPHW YywwH Gavian KyAuaard ¢opmylanapnau
donanrawuaann:

Si=#".5

Oy epAa ¢ Ba A COHIAPH XHCOBNAWHH EHTHANBWTHPIAKTAN KHAHG

TaMAaHaOH.
I-Mucon Bepuarad Tannanma TakcuMorn GyAnva vacrotanap ea

HUCORR wacToTaNap MOARTOHASPHHH YHIWHC.

] | 2] a]s|

o
NEREREEEERE
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; | “
f.

- 23

wl

5 +S1
o

8\
e e —— gl

el r23 05678 A o L -

gl 12345678

75- mawa 76 wawt

Eunww. a=5+4+1041547+3=40 — raunatima Xammu. Hucoui
'-[aCTOTa-’.IaPHH TOMAMHA:

L NN S U SR &
T n' 1 40" 4 40° ] 40‘ 4 40 v
dr' — 3_
T 40

x| v |2 a]s|o

w | 6740 [10740 | 1540 | 7740 | 3140

75- waKA0a YacTOTadap MOAHTOHH Ba 76- wWaknma HHCGHiA yacToTa-
AAP TETHIOHH TACBH.TAHIAH. -

2- mucoa bepniran TanaaHWMa TakcHMOTH G¥HHYA vacTOTaNap Ba
HHCOMA YACTOTAIAP THCTOTPAMMAIAPHHE YHIUHT.

X—X. 5—10 10—15 15—20 2025
A 2 6 12 10
. L 1 2 i
4 15 5 5 3

Evnw. =246+ 124 10=30 — tansanma xammu.
l, 2 iy 5

h= == LA == M

5, F =% 0.4; il 1.2

a2 A 10

i 'g‘—2-4- --,-'-_--g-_z

Ji_ 2 6 W 12w 10
A 15 ' & 180 A T 050 & k0
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A

77- wana 8- wawa

77- w1aKAQa MBCTOTAAApP NOAHFOHH Ba 78- wakaza HucGHA vacTora-
4D THCTOTPAMMANAPH TaCBHPIAHTAH.

J-mucon Bow rtynnamaan n==50 xammMaari TasAaWMi ampa-
THATEH: . '

X | ) | 5 | 7 | 10 '
NEEEERE
Bow T¥nnam ¥pra KHAMATHHHAT CHAXKKMaraH GaxXOCHHH TONHHI.

Edum. Bow T¥nnaM PpTa suAMATHHHHC CHAKHMaran Gaxoch —
rakAaRManunr pra knhmath. Wywuar vuyn

P X, 18.2412:548.7414-10 —576
n L] 50 N .

4- mncoa. Bup actob €paaMHA CTEPIKEHHHHT YIYHANTH Gew MapTa
YAYSHrAHAA (CHCTEMATHK XaTtonapcHl) KYAHIATH HATHMAAaP QIHHIAH:
02. 94, 103, 105, 106.

4) CTEPIKER YIYHAHTHHHNT TaHIaHMa Vpra KnHMaTHHH Tonuur;

6) acBol Ayn x¥AraH XaTQIAPHAHI TANAEHMA HCNEPCHACHHI
TONHHI.

Euwiw. a) Tawnama ¥Ypra wwimatw ¥ wu Tonww vuyw waptau
BIPHANHTANAP1AH DOALIIRAMHI, YYHKN 1acT)alkn BapuauTanap —
KaTTd COHMAPAHP:

l&‘-.\'i-92

F=924 _‘?:!:?_‘."_l.'s_*: M1 92 4 8=100.
6) TawtanMa JHCOEPCHRNH TONAMKHI:

é x-nt . ; ,
) - - W — 10 —_ °
S'm ._J_,h._ﬁ e B0 18 X Ll L
2 : 2
+ 1_I_0_§:l__'li_0l_+_;1 196— 100V _ 4,

HI



AH

HH

h

Ao

S MHC O =10 XaXMIH TARNAHMAHUKT YWGy Takcumoth SFiinua
TAHABHMA YPTA KKAMATHHH TOIHHT!

x| 1wo | 1m0 | 1m0
IERERE

Eunw. Dacranabku BapHaHTaAAP KaTTa COHAAP, WYHHHT yUvH
t;=x,— 1270 WwapTiu BapHaHTAIapra yTamus:

P e B
w2 | s | 3

X=Ctu=12704 07 2ER20 o070 ) =126,

6-mucoa Ywby n=§0) XamMIM TaurasMma TaKCHMOTH BVAnua
THHAAHMA AHCMRPCHAHH TOMUHT.

x | 1es | 102 | e«
. 2 s | 3

L
Eunw. y=X —19] wapriu sapuasTatapra yTamui:

" —5 v’ I 3

n, 2 5 | 3
gr I '_E‘:ﬁ.]iﬁ_%éf;é:ﬁ_ﬂ -
T g | - 1)

2= A5 0 +3-3 79 _
—[ % ]-3.2 0.16=8.04.

T-Mucoa. Ymby n=i0 x3aMMAM TAHNAHMa TAKCHMOTH GFfiHua
TaK12HMA ¥PTa KHWHMATHHH BA TAHA3HMA IHCNEPCHAHN TOMHMF:

x, oo | oot | ome
R ERE

Ewvnw u=100X (h=100) waprau eapwanTajapra yTaMul.
HATHAKAAA KyHHAArH TAKCHMOTHH XOCHA KHAaMH3:

o { v ] o]
‘ v s |2 |
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- z'ﬂaui i
= (1.544-3+8-2) =033 .

Enul Ema, 12 s5.1243.42°490.82 5142, .82
Se=—% "'[ A ’] i 10 HE ""'ﬂibﬁ:g"’q] =7.21.

s;____h'?.szz Tﬁl@.zm 2 0,0007.

9- Oapcxona ToRwEpUFY

I. Bupop Anckper Tacoanduit MHKAQpHR Fprannwr yornaa 40 rta
OOFAHKMAC CHHOBAAP HATHMACHIA KYHHDArH TaHAaHM2 XOCHA KHJIHH-
rau:

10,13,10,99,12,12,6,7,9,

8,9,11,914,13988.7,

10,10,11,11,11,12,8,7 9,10, ‘

13,3.6,8,9,10,11,11,12,12.

a) BapHAUHOH KATOPHH TY3UHT,

6) wucOui MacTOTaNap MAABANHHH TYIWHI,

B} HWCOMA 4ACTOTANZD MOAHTOHWHH UHIRHF.

K a) 6,789.1011,12,13,14;

6)

x,lcl'r|e|'9]lo|ll|12|13|u
w | 140 | 3740 | 6740 | 8740 { 6700 | 6r0 | 5140 | 34 | 40

8} 79- wraka.
a |
al
i
L.
w
A 65 6 S5 9 W01 12731
‘ ?;'mam
545
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»

- Bepeiran Tawdanma
TN DA MMACHHH MHEHT

rg oo ] 1o | e
R E
XK: 80- maxy,
_?.
ax
b
DENEREN; A
B0- wax

Tanciuur Svasva wwafma  wacrorgaaap

3. Bow TYMNaMaan n =60 XaMMAN TAHAZHMS BMPATHATAN:

vl s ]e]

N EEEREE

%m TYtaM VPTa KHAMATHHHHT CHANMMMETAH GAXOCHHH TONHNC.
4. Tapakkaaura tauna® onnuran 100 varnaba GPARNN (CM. Ampaa)
¥auaw HatHAKajapH Gepuaraw:

Bytw 154150 | 160163 | 163—108 | 100—170 | 170174 | 124178 | 18109
Tasade-
ate] 10 " % n " . ?

TexwHpuaran TanaGanap GYANAPHHHHT TANAAHME FPTE XHAMATHNH
Ba TAHNAHMA AHCREPCHACHHH TOMMMK.
K§pcatma: Opannxnaphuur JpTanspuun ToNWHE B YARPHA
BapHanTaaap AeG Kabyn KRAMNF.

W X=166, ST=233 44.

5. Typyxaarn 40 tanaGaunxr §3Ma HWAAPH GaXATAPHHHHT “ACTOTA-
NapH xanpanu Gepuarau:

Bazo —X, 9 ] 4 [ ]
Yacrora —
" 3 ] » 4




X, 8 8§ Japun Tonpnr.

K K= ==3,75; 5°=0,5375; $=0,74.

6. Ywéy n=100 xamiu TanranMa TaKCHMOTH 6?ﬁuqa TaHA3HMa
LHCITEPCHARNY TORWHTL:

x| sser | m0s | 0s | ooss
vl |» el
K¥pcarvmMa: u;=X.— 2844 waptan sBapuantTanapra VTHHr.
A Si==S5i=12603.

8- wycrawiir ui

LooRnpieil nMTHXORIAPHAS STIHK aOWTYPHEHT KyAuaarn Galdapin
QAIH:

12,14,19,15,14,18,13,16,17,12,20,17,15,13,17,16,20,14,14,13,17,16,15,
19.16,15, 18 17,15.14,16,15,15,18,15,15,19,14,16,18,18,15, I5 17, 15 16,16,
14.14,17.

a) BapPHAUKHOH KaTOPHH TY3IHHL,

6) HHCOWA YacToTanap MALBAAHHH TYIHHE,

B) HHCOWA YacToTagqap MOAHTOHHHH YHIHHI.

K: a) 12,13,14,15,16,17,18,19,20.

X el lulwlw]v]w]w]n
K | 005 |

o | 00t | 008 [ 06 | 024 | 016 [ 024 | 010 | 008 | 004

2. BepuaraH TaHWI3HMa TaKCHMOTH OyAnva Hucouﬁ 4acToranap
FHCTOPPAMMACHHH YH3HHNT.

XXy | =15 | 52 | 22 | 2530 | so3s
aw=20
n I 2 | 4 l 8 I 4 | 2
: 2 .1 =t ol y=8_4
Kiwym=gg=-g: Wr=gg=5 Ws=g =75
4« 1. 2 0,
W= 5= Bs=gg= 150 =9
IS SO SO N S NP WU . SO
AT B0 h 2 A 25’ kB A 50

3. Kyfuaarn tanranma Gepuaran:
21334433.3231,123342233.

a) BapH2UHOH KATOPHM TYIHHT,

6} 4acToranap MaABANHMH TYIHHT;

B) Hucﬂnﬁ YacTOTANAP NOAHMOKHHH UII3HMCE,
r) X, 8%, § aapuu TOMHHT.

X: a) { 23,4,
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5 X, l )
», | 0,15

-]
————
W

o
S

010

r) X=255; §°=0,7475; $=0.86. "
4. Ywby n=100 XaMAH TaHANBHMA TakcHMoTH GyfiH4a TavnaHma
AHCNEPCHAHH TOMHHT:
X, ) a0 | se0 | ars | aso
m | 2 | s | w8 | a2

KV¥pcarma: u,=0X,— 360 wapTin BapHaKTasapra YTHHF.

A S*(X) =S%(u) =167,29.

5. Yw6y n=10 XxaXMaH TaHJaHMa TaKCHMOTH Gyfinua TaHnaMMa
AHCMEePCHAHH TONHHC:

x, | ns | 21 | w2 | 304
n||2|3|4|l

K¥pcarma: uj=10xi—268 waptiu BapHanTanapra yTHHT.
2

5 S,
)KI Si = W=4‘39

!- raboparopun mawryasori
TAHAGRMAABDRUKS COHAL XAPAKTEPUCTUKAAGPURL Yucobaaiu

Bepunran TaHnauMa TaKCHMOTHHHHT TaHAaHMAa ¥pTa KHAMATHHH,

X—c
TaHNaKMa AHCREPCHACHHH u,= ‘ﬁ dopmyna épaamuila coasanaul-
THpHS Xucobaanr.
LooX 103 105 107 108 (L1 113 115 117 19 12
A, 4 7 8 10 25 15 12 10 4 5
2. X 83 85 a7 89 9] 93 95 97 99 101
A 6 7 12 15 30 10 8 6 4 2
X 106 108 110 1.2 114 116 118
n, 5 10 17 30 2 12 6
4 X 15 20 % 30 35 40 45 50 55
A, 6 13 » 74 106 85 30 10 4

5 X 186 190 194 198 202 206
a, 4 6 0 40 18 2
6 X 65 70 75 80 85 90
3

n; 2 5 25 15 5
7. X, 202 204 206 208 210

a, 4 7 20 15 3
8. X, 103 1,15 1,25 1.35 145

m, I8 20 % 22 15



21.

22,

M.

25

27.

3

0
5,3
S
6.4

73
10

82
9.1
10
10,1
1.5
15

2.t
19

24

32
io

6
15

4.3
6
45
10
1,2
5
1.5
12,3
2
124
B
13,2
10
13,8
14

15

16,1
10

10
20

5.6
10

6.9
12

7.6
15

8,6
12

9,3
13

10,5
25

2.0
18

23
25

26
P

35
15

4.0
2%
46
8
5.0
16
1.4
8
1.9
14
125

12,8
1o

[3.4
15

143
7

16

17

164
4

15

£ 88

8

~ 1
&a

o
(S}

Re 2

BORW = RO
Wi, = a7,
[~

849

=)

b ke hD o o Qo
[ -

17,0
28

13,1
13,1
14,0

40

14,0
30

15,8
15

17,3
23

“g

1

84
15

88

14

10,2
4

10,1

12,1
a5

B2 82 82

gag &

2

3

P -
-3
L=

2o
o

13,3
15

144
a0

14,2
25

16,3
10

24
23

176
15

Bl aa e el «T BT
[ b | [] an

W nen
(-1

17.3

13



10-§. MareMaTHK KyTHAMIE 82 ANCRICPCHR YuyM
HWOHYAN ODAANKAALP

>

14100, X,, Xo.... Xo X —Gearnan Gow TtHnnamapak oAHHTAH

TaHAaHMa O7an0, ynuMr TakcHMor ¢yHkumacH F{x, 0) G¥acun.
l napamerp y4yw L{X, .. .X,} Gaxo G¥acun.

Arap uithepui @ >0 coH vayn wyi1af 62> 0 CON TONHIW MYMKHH
G¥ICAKH, YUNHT YIYH

Piil.—0l<h)=l—a

GVaca, v xonda (L—& L+46) opaduk 0 napaMeTpHHur |-—a
HUIOHYAKIHK JaPAMANH UUIOHR.IE OpaauFi ACRAJALNH.

14.10.2. X GearucH HopMad TaKcHM.1awran 6ol THnaaMHH Kapah-
MHi. By TaKCHMOTHWHT WvaTeMaTHK KYTHIMWH g vYyH KyfAsaard
HIL WIYIH OpaanKaan oR 1 1aHNAAaN:

) X—t, 2 ca<< K41, -2,
v WA

Ov »pAd o -— §PTa KBAAPATHK YeTAaudID, {, — Jlanaac GpyHxurack ¢ (1)
aitir D fL) =«/2 6Fraanral auiisarii. _

O) 4 — noMabaym G6¥o b, Tandausa xammu a > 30 6varavaa:

; 5 0 S

X —{_ia "':'.'” U<\ +l'"__ll,' *—\fr-;-'-, 6)‘ cpaa
57 - nnansa enepet, 7y, - CTLRI2ENT TBKEHMOTH Kaina -
dind Gepuaran 2 pa ¢ 1ap OVHHYA TOUHGALM.

HU103. X Bearicn iopwa) TAKCHMIAHIAH TAKCHMOT (ynkitnacn:
WEUrCuenepedacn ot v w3 MNL1An MUIOHYWAH  OP3HK T Pl
SEEINERHIEER{TR
SHl—g) e =S -Lg)®, y<o| GY¥ariLLa,

V< o< S5 S¢). g | Giarands.

. . M

[-awcod Tacowmds wusiop o=2 DapaMeT] Guaan idopsee
Retlved SO0Ma TORCHM T il 2 2= 235 KM Tallansa atienrabn
TORCGEOTHHHT dloMd LIy ¢ mapiencIpe Aayp p=0005 nuoiciaiion
Git i T Ok R Ol

. . I S .
L dv(s) = o =ab 4 75 oo Gt VS QWKL SGR n e Ly

£= 195 coutnr Tonamiud. ¥ o Gau MK ALY KYIILLAT i O30 Gl

n 2 gt -
b= - 1=-"_-17%=0)751,
y y -

HUTORYAH OpaNHK 3Ca

Y a 3 7 - _ .
Xr"ﬁ(d‘(.r-[-b-ﬁ éxu (X —0.,784, X4 0,704).
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Macanan, ara;muurau TaHAauMa yuyn X=2,3 6yaca, y xaaga (l,5;
3.1) opaanx 952 HWOHYAHAHK GuAaR HOMABAYM nNapaMeTp a HH
KonAafia. .

2- Mucon Bow TYNAIMHNRT HOPMAS TAKCHMAARraH X SeNrHCHHHHT
HOMa'BIYM MATEMBTHK KYTHAHWH @ HH y=095 HWOHUIKAHK OHAaH
Gaxonaw yyyH HUWOHYTH opaidXHH TonkHr. Bywaa o =S5, Tannamanner
¥pta KHiiMaTH X =14 Ba Tanaama Xxasmu n=25 GepHATaH.

Evwnw. ¢[:)=% MyHocabataan: @/} =2 _0.475. )azsanaan

2
t=196 4y Tonamu3. ToanarannapHu T—f-%(a(?-f—t-% ra
yn

KYAMH3:

S_ . 5

(ld—-l.%-—E. 1441.96-—5
€KH
(12.04; 15.96)

RILOHYTH OPafHKHH TOMAaMHI.

3-mpucon. Bow TYONaMHHHT X GEATHCH HOPMa/ TAKCHMAAHTaH.
n=16 Xxamman Tannanma G¥Anva TannawMa ypra wnfimar X=20.2 pa
TaH1aHMa ¥pTa KBaApPaTHK “eTAaHHWw S=0,8 tomuaran. Homannym
MaTeMaTHK KYTHAHMIUHH RIUOHWAKR opafHK eépfaMuia y=0,95 nwoHyau-
Ank Gunan GaxonaHr.

Equnw. ¢, ., HH XEABBILAH TORAMHI.
¥=095; n=16; 1 _,. =213
BynapHuu
v 5 v s
Xty p<e<d+t,_ .,z
dopMynara K¥fcak,
0.8 0.8
(20,2-2,13--?'5, 20'2+2']3'W)

EKH
(19,774, 20,626)

xocha 6ynaau. Wynaad ka6, nomabaym a napametp .95 wwonyan-
JuK Guaaw

19,774 <@ <2 20,626

HUTOHYAH OPANHKAE éTafin.

4- M ¢ on. PUIHK KATTAJHKHH TFKKHITA GUP xua, GoFAHKMac Yauaiu
HATHHMACKAZ ONHHFAH HATHMANapHHHT YpTa apupmerurn X=42,319 pa
TantavMa JpTa KBaApaThK YeTNaHKwH $=>5,0 TonHaran. ¥a4anaérran
KATTAAHKHHNG  XaKHKHA  KpdMatens =095 HWoHYAHAHK Onaan
AHNKAAIW TaNal KuaunaiH.
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Eanw. Yauanaétran KaTTaJHKHHHT XaKHKHA KHRMaTH  yHHHr
maTemaTul KyTHauwura tenr. lywwur yuyyw macana o HoMabaym
&¥arauna

- s - s

X—tii <a<Xtto_iv 7
HWOHYAHAHK OpPaJHFH épnaﬂ"ﬂ,a MarTeMaTHK KYTHJIH[UHH Gaxonawra
Ke/ITHPHAAgH.

Xansaagan y=0,95 Ba a=9 Gfinya fh_, ,=23]l wu Tonamus.
¥ xonna

42,319—2,31 -%<a<42,3|9+2.31 %
EKH
38,469 < a << 46, 169.

Wyunafi Kuard, H3AaHa&TTAH KAaTTAAHKHHHT XZKHKHA KHAMATH
0,95 nwonuAHAHK OHaan 38,469 <0< 46,169 wwonuAH oOpanHHAA
e€TanA.

S5-MHcoa. Bow t¥naamHAHr X GeJrHcH HOPMaAn TaKCHMJAHIAH,
n==16 XaMMAH Tawnranma Oyiku4a TauwnaHMa ¥pra KBaApPaATHK
ueThawnwy S=1 Tonnaran. Bou Tynnam ¥pra kBaApatHK YeTNaHHLI o
HH 0,95 HIOHYARAHK GHAAH KONN3AANTAH HUWOHYAH OPAANKHH TOMHHF,

Euynw. Bepuarausap y=095 ra n=16 G¥invya maapannan
g=044<1 Hu Tomamu3. Tonwarawnapud S(l—¢)<<o<<S(l+q}
topMynara K¥AMH3I pa

l+{1 —044) <o <1(440,44)
KM
056 <y<s]1.44

HH XOCHA KHJAAMHI.

6- mucoa. Bapop PpH3uk KarTannk Gurta acGob épaamuas |12 mapra
favanran, Oyuna yavatvnapaary Ttacoanduit xaTaAHKAapHHHF Ypra
KBaApatHk veTAaHHwHY 0.6 ra tenr 6§au6 dHKaH. AcGO6 aHHKAMIHHH
0,99 HWOHYAHAHK GHABH TOMHHI.

Evynw. AcGoSHHNT aHHKAMTH Fadawaapiaaru TacoauPHi xato-
AHKAAPHHHE  ¥PTa KBAaAPATHK 9eTAAHHIUW Ounan  TaBcHdnaHagw.
Iynner yuyn macana ¥pra kBanpaTHK YeTaaHull o uy Gepuaran
¥=0,99 HIOHYAHAHK OHJIaH KONAAHAHTAH HITOHYAH OPAJAHKHH TOMHLIra
KEATHPHAALH.

Xansannaw y=099 pa n=12 6ffnua ¢=09 Hu Tonamul.
5$5=0,6 pa ¢g=09 napnu dopmuysara K¥Aub, HINAHAETTAH OPAIHKIIH
TOMNaMH3:

0,6 (1—09)<<o0<<06 (1-4+09}

0,06 <<o<1,14.
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10- dapcxona Torwupury

I. Bom tinnamuHHr Hopman TaKcHmaawran X coH GeATHCHHHHT
HOMAahI¥yM MaTEMaTHK KyTHAHWH 4 HH 0,99 nwonuAHAHK GHaaH
Gaxanaw y4YyH HWOHYAH OPAJHKHH TOMHHr, 6yHAa YPTa KBaapaTHK
YeThaHHIl g==4, TaHnamaHHHC ¥pTa KufimMath X=10.2 Ba Taunama
Xammu n=I18.

A 7.63<ca<12,77.

2. Bour TYnraMHMHr HOpMaA TaKcumaanraw X  GeAFHCHHHHF
MaTeMaTHK KYTHJIHIWHHH TaHAaHMa YpTa KHAMaT O¥iHua GaxoCHMHHI
0,925 HwonuanArK GuaaH aHukAnrn 0.2 ra renr G¥naaural TaHAaMa-
HHHT  MHHHMAN XaXKMdHH TonuHr. ¥pra KeaapaThk YeTAaHHWHH
o==1,5 ra renr pel arumr.

)Kl n=179.

3. Bow T¥ynaaMaad o =10 XaXKMJIH TaHNaAHMA OQIHHTAH:

x|l 0l 2] sl 4] s

mo o2 | 1 | 2 | 2 | 2z | 1

Bolr rynaaMHHHT HOPMan TaKCHMAAaHraH GEATHCH MdTeMaTHK
KYTHJHLIHHHY TaHaaHMa ¥pra kHAMaTH 67finya 0,95 nwonvananx 6uaan
HWOHYAH OPaAHK épaamuAa GaxonaHr.

A 03 <ca<3.7.

4. Bupop GHIHK KaTTAAHKHM G0OFAMKMAacC GHP XHN AaHHKJIHKAATH 9 Ta
yndaw  Mavaymornapy G¥Auva  Fruawnapuuur  ¥pra  aprdmeTHk
wuiimath X=30,1 Ba ¥pra KBaAPaTHK veTHaHnWH S=06 Tonuara.-
Yauanaérran KaTTaAHKHHHT XaKHKHA KHAMATHHH HLWOHYMH OPAJHK
épramuaa y=0,99 HwoHunnAnk Gunad SGaxanaur.

XK: 23,38 <2 a<36,82.

5. Bow TYNAaMHHHr MHKGOPHIR GEATHCH HOPMAn TAKCHMAAHTAH.
N XaMMAH TaHaauma G¥fivua Ty3aTHAran ¥pra KpaipaTHK YeTJaHWl)
S Tomuaran.

a) yprava KpalApaTHK YeTJaHHLU g HH;

6) ancnepcaAnn 0,99 HINOHYAHAHK GHraM WomdalaWraHn HLUIOHYAH
OpaJHKHH TonHHT, GyHaa a=10; S=5,1.

XK:a) 0<a<<14,28; 6) 0<<o’<<203.92.

6. Burra ac606 épaaMuAa (CHCTEMATHK, XaTanapcHd} OHpOp PHIHK
KaTraauk |0 mapra §avauran, GyHaa §avawaapoarn Tacoangui
xaTonapHuur §pTa KBagpaTHK detnaMuwm 0,8 ra Tenwr G6yaram. Ac6ob
AHHKARTHEN 0,95 HWOHYWIHAHK GHAAH aHHKIAMI.

K 0.28<ca<1.32.

7. Hopman Takcumaatras Gour T¥nnamnan n=10 XaXMnH TakaaH-
Ma QAMHMaH Pa YWOy 4acToranap Mansadn TYIHAraH:




MateMaTHK XyTHAXW yuyyH y=0,95 HwoHwanAnd GuraH HUWOHYAH
OpPaNMKHH TOMHT.

8. 10 ta Goraukmac (IpHAH) ¥A4aAap HATHMACHLDA CTepKeHb
YAYHANTH (MM} guyu KyfAiHaarH MabAymornap onunran: 23,24,23,2525,
26.26,2524,25. Yavaw xataaurs# Hopmad TaKcwmaaHraH aeS dapas
KHAHG, CTepKeHb y3YHAHFHHHHT MaTeMaTHK KyTAuWH yuyH y=95%
OHnan HUIOHUIH OPAAHKHH TOIHHI.

K: 23 Ba-<254.

9. Arap 10 1a GoFauwmcH3 $avalap HaTHKAacHAA obbeKTrava
6yaran Mmacoda (M) yuyw 25025, 24970, 24780, 25315, 24097, 24646,
24717, 25354, 24912, 25374 narumanap oiHHraw G6¥aca, obvektrava
GyAraH MacopaHHHr MaTEMBTHK KYTHAHIIH yYyH y=0,9 HONYAHARK
6HAaH  HWOWYAH  OPaNHKHH ToAHWr. DByWwaa §auaw  xatoaurw
o==100 ypra KBaAPaTHK YeTHaHHW OHAaH HOPMAA TaKcHMAauraH ned
dapa3z KHAHKAAN.

K 24948 < a <7 25052,

10- mycraxus uw

I. Bow tynaamunnr X Oeirucn HOpMaS TakcHMAaHrad. Arap ypra
KIAAPATHK YETNaHHIL ¢, TaHNawMa ¥pra KufiMaTh X Ba TaWfaHMa
AAMMH . Gepuaran G¥aca (o=5 X=168; n=25), HOMaAWIYM
a MaTeMaTHK KyTHAHWHH 099 wwonuanauk Gunan Gaxoraw yuyH
HIWOHYTH OPAaIHKHH TOMHHT.

N 1923 < a< 19,37,

2. ¥avawaapuuur Ttacofuduii  xaTonmknapH ¥pTa  KBaapaTHK
YetnanHwn a=40 M 6Yaran Gupruna acGof éppamuaa TYNaawW
HHWOHraYa G¥nran mMacopa 5 Mapra (6up XA Wwapowtaa) FnuaHran.
Arap ¥avawnapuuur ¥pra apudiMmeTHk kuAMaTh X=2000 M 3xaHAnrH
Mabaym 6¥aca, dHrwronraya 6¥aran g xaKknkuwit Macopasun 0,95 nwony-
Anank Gunan Gaxonall yuyyH HWOHYWAH. OPaNMKHH TONMHS.

HC: 1960,8 < a <2 2039,2.

3. IlucnepCHACH HOMAaBAYM HOPMan TaKCcHMAAHraH Gow rt§naam
MATEMATHK KYTHIHIUH YYYH TAHIAHMA XaMMH 1 GFANYa_y HUIOHYIHIHK
OMTng;LNOHqM opaAMFUHH TonuHT. Byuaa n=25 {=24: $'=4;
?= . .

A 1.5744 <Ta << 3.2256.

4. Bon TinaMaan n=12 XaMMAH TAHIAHMA OIHHAH:

x, | —o5| 04|02
N

olo,zlo.slo.sll
u.-II 1

Boll TYNAaMHHHF HODMal TaKCHMIEHraH GelrHcH MaTeMaTHK
KYTHAHWH @ WU 0,95 HUIoHYARNMK OHABH WWOHUNH OpainK CpaaMHAa
GaxanaHr.

K: —0,04 < a<0.88,



5. Boll TYNAAMHHHT HOPMAA TAKCHMAAHraH MuKaopui Gedrucunan
OMHHFAN A XaMMAH TaHAaHMma OFduwva ¥pra KealpatHK ueTHaHHW
S rtonmaran.

Arap n=>50, S=14 Gfaca, a) Jpra XBamPaTHK UETNAHHIW g HH
0,994 viron W nANK GHAaH KOIVIOBYH HUWOHYAH OPAJHKHH TOMMNT;

6) Xyl wy MatsayMornap G¥fduva 10xopHaard Tanabuk AWCnepcHA
yuyH BaapHur.

H: a) 7,98<a<<20,02; 6) 63,9< 0" <400,8.

6. Bup xnn aunkaukaark 15 ta Javaw GYhuva Jpra HBaApaTHK
ueraanuul S=0,12 vonuaran. ¥avaw aurkauraun 0,99 HwoHwArAHK
GnaH aHHKIaHr,

H: 0,03 <Co<0,2].

7. Bupnp duIHK KaTTaAHK X HH GHD-GupHra SoFnuk Ginmaran 4 Ta
Vauaw wavuxachna 28,6; 28,3; 28,2, 28,4 xufimataap onmnran. ¥auaw
XaTOAHrH HOPAAJ TaKCcHMOTra 3ra ae6 ¢apas wnawG, HopMaa
TakcHMAanran X Tacoanguii MHKIOPHHHN ¢ MATEMATHK KYTHAHIUH YUYH
95 % HWwoHYINIHK GHAAH HWONYIH OPAJHN TOMHHI.

A 28,1 <z a<c28,65.

11~ §. Funovezanapna lTupconnunr mysoduxaux
KpuTepHiAcH GTANuA TEXWHDHIN

X Gearnan Gon rindaman amiran X;, Xo.. . Xa tanaansa Gepuaran
6yanG, viMHr  acocHla  Goul  TUITaMHHUE  TAKCHMOT  PYHKUHACH
xawniary Ho: Fx) = Fulx} acocitil rHinoreaann ffy: F(x) 5= Folx) KOHKY-
penT runuteda  OLaraiia Tekumpuws  kepak  6¥acin. X Gearw
KIS TABPHIN (— 9o ) =8y, Ae=[an; @), M= [oe—2 @),
=lae. ¢ 4 0o) opatnkaapra 6¥auMH3, , FOHAAHMY KHINOTA2DYH-
NN A, —— OPAMIKAAPTA TYNIFAW KNEMATApAaHNC Coii G¥acnn ba

= "r p=P{YEA) Y xo11a
b =1,

1, = g S ite==11,
I A A

CNEe et CRATHC R R ULE
R o ’i
E":!I E .-‘I-— = : R
] . i- i
Aap Mo ranotesn Ypnum 6Vand, np.>>5 Ofaca, ¥ o(k—1) —

e UHEE TAPAXKILYL £ — KBALPaT Takewsor GVt Takolvaanran-

Vrap Fe(x) takcumor pyvikihana { ta doManhayM napamerpiap
v, yaap Tanaanma 6¥fiuva Gaxonauran 6yaca, 030a1Hk Japamana-
# coun {k—I{—1) ra tenwr Gynanmu.



3Han TTHpCOHMHMT MYBOPHKJIHK HPHTePHACHHH aHHKTafiMH3. By-
HMHT yYYH 2BBAJ @ GHHKAMANK Zapadacy 8a xu — KBALDAT TaKCHMOT
YUYH MAABAAABH Ki_ (i o HHHT P {Y ::-.n 1 e} =a GJIANHTIN KPHTHK
KtAMATH TONHAAAN.

Cynrpa TawnawMma KuAMaTHra xjrpa ¥Y? xucolnaWaaM, arap
Yi<x,_, . 6¥aca, Ho rHnotesa Kabya KuaxHaay 83 Gow T§naam Fo(x)
TAKCHMOT (QyHKUHAra 3ra fed XwcoGnraHamH, arap Y">x._,;, &¥aca,
Ho renotesa pan ITHARAM.

Arap aaoarnk papaxa 30 nan xaTra 6§aca, KPHTHK KHHMET HOpMaa
TakcHMoTAar ofnanaHnG Tonnaaan.

I-Mucon X Gearwan Gowl TYNNamDaH QAKHraH TIHAAHMAHHHT
CTATHCTHK TaKCHMOTH OepHarad:

ai | [05) ] [5:10) |[10:15) | [15:30) | [20:35) | [25:30) | [30:36) | [35:40) | [40:45) | [45:50)
ni 2 {12 | &8 ¢ | u | s ] w | 3 1 [

X GEArHHHHT TAKCHMOT DYHKLHACH TEKHC TAKCHMOTra MyBOdHK EKH
smypopus sMacaHrnHn 0,05 aHHKAMK napamacu GWaan [lHpcoHHWur
M) BODHICIHK KPHTEPUACH €pNaMHAa TeKIHPHHT.

Euynw.

N
n= Y n=70

KyAnaaru maasainy Tviamuma:

25 75 125 | 1725 | B85 | 975 | X5 | WS | 25 | 475
0019 | 0171 | OML4 | 0057 | 03 | 086 | 0142 | 0,029 | 0014 | 0,157

w, =——=0029 w,—_=0.l?l; w,=—%=0.ll4;

4 - TP 6
W= ?‘6=01b7. h‘.‘5=—?ﬁ=0.2; w6=?—0=0.086;

10 2
w.m= =043 w,= 7 =0.029: w,—-——OOM w,o=—=0l5?

X .‘.‘ wX,=25-0029475.0,171 4 125-0,1 144

|

+ 17.5-0,057 +22.5-0.2 4 27.5.0.086 4+ 32.5.0,143 4
+37.5-0.0294+425-0.014 4 47.5-0157 =
=25(002943.01714+5-01144-7-0,057 +9-0,2 4+
+11-0086 413014 4+ 15.0.0294 17. 0014 4+ 19-0,157) =
=24 4285,



X’=2,5%(0,02949.0,171 +25.0,1 14 +49- 0,057 +-81-02+
+ 121 -0,0864169-0,1434-225.0,029+
, +289.0,014 4361 .0,157) =782.67:

T X = 762,67 — (24.4285) = 782,67 — 596.75 = 185,92:
S= /185,92 ~13,63.

X Genrn yuyu

a+b —ay
MX)= s DXy = — el = \!

G¥araHuian a Ba b HH aHHKNZW YUYH KYHAATH CHCTeMaHy TY3aMH3;

at b
2
b—a

o = 13,63

—y =243, {a+b=43,86,
.

b—a=47,16

< (b=48,01; a=0,85);

|
b—a 4?|s_00212
Ulynnait kuaub,
0, arap x<0.85,
flx)=10,0212, arap 0,85 x< 48,01,
0, arap x>4801,

6y epra f(x) — X GeArHAHHT IHYNHK GYHKUHACH.

IHAH TeKnc TakcHMor 6yiHua X Searmunnar {0; 5), |5, 10),..., |45
50) opanHkAapra TYWHIL 3XTHMQIIHKNAPHHH TOTaMHI.

Ai [—5:0) [0:5) [5:10) {10;15) [15:20) [20:25)

P, ] 0,088 0,106 0,106 0,106 0,106

Ai {25:30) [30,35) [35;40} [40:45) [45:50) [50:55)

P 0,106 0,106 0,106 0,106 0,064 0

5
=P0<X<5)=p(085<X<5)= 80.02l2dx=

.85
=00212x [, +=0.0212-4,15=0,088.
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PLa=PAE <X <) =P45<<X<4B0H) =

¥? MR xucoGnatl yMYH KyRHAArH MalBaiHu TY3aMH3:

4401

4

=0,0221x | "' =0,0212.3,01 =0,064.

5 0,0212dx =

¥t =136.05.
Xt — KBalpaT TAKCHMOT AansajviaH mamyukn

-

-, Py o~P (w~ry i P‘P)’
0,029 0,088 —0,059 0,003 0,034
0,171 0,106 0,085 0,004 ob1s
0,114 0,108 0,008 0,006 0,057
0,057 0,106 —0,048 0,002 0019
02 0,106 0,094 0009 0,085
0,086 0,106 —0,020 0,000 0,000
0,143 0,106 0,037 0,001 0,000
0,029 0,106 —0pT7 0,00 0,067
0,014 0,106 =) 003 0,008 0075
0,157 0,084 0,093 0,009 0,141

0,515
2w —-P)
Wyuaah kuané Y?=n. X 5—-=70-0515=136.05. AbHM

fam |

X031 006= X7 g0s=14.1.

¥Y'> 14,1 6yarann yuyw Gow THNIaMHHHT TaKCHMOT (DYHKUHACK
0,05 aunkaux papama OHAAH TEKHC TAKCHMOTra MOC KetMaWiu AeraH
xynocara ra 6¥namus.

CTATHCTHK TAHCHMOTH Gepuaran:

2-Mmucoan X Gearnnu Gow TYNAaMIAH OAHHTAH TaHNAHMAHHMC

Al

{0:3)

[3:6)

16:9)

(%:12)

[12:15)

(15:18)

(12:21)

[21:24)

[24:27}

[27:30)

Ry

3

4

6

10

7

5

2

_ X 6eAarHMuHT TAKCHMOT (YMNUHACH HOPMAaJ TaKCHMOTIa MYBOPHK

EXH vyeopuK amacanrkbi 0,00 anuxnnank napaxacd 6uaaw [Nupcou-

HHHT MyBODHKAHK KpHTepHAicH EplaMmuia aNHKAGHT.
10

n -_
Evnww o= I a=50 w= —n’—.i=l.I0 ae6 oanb, kyinparn wmajg-

BAJHH TY3aMHl:




A

1.5

45

75

10.5

135

165 | 185

225

%5

28,5

i

0,02

0,06

0,08

0,12

0,22

020 | o4

0,10

0,64

0,02

X=3T— 1.5 aiMalwmupHwnn GaKapceak,

TAKCHMQT Kyfwaaruda Gynanu:

T na 17 yuyn craTHeTHK

r [ 2 3 4 5 6 7 8 ] 10

w| 002 {006 ] 008 |012 | 022 ] 02 | 014 | 01 | 0p4 | 002

H 1 4 9 16 25 36 49 64 a 1080

w| o0z {006 |00 | 012020 | 02 | o4 o1 | 0os | 002
T W,

F=0240124+024+0484 1,14 1,24098+0840,36+02=55.

7?=002+402440724+1924554+724+6864+64+3.244+2=34.1.
¥=3.7T—15=3.55~15=15
ST=9(T?=T) = 34.65.

f{x)=_j5—_'gl—v§"f(¢’

u-i.'nl'f
T wa

;{x)=?;:72_; e * =017-y9(u),

s
7

§=5.9.
Remak,
2215 — 4 6§acun, y xanaa
59 Y
|
Oy epaa ¢{u) = e e

Gynaiu.

By QYHKUHAHHHI KuitMaTaaphidan (oisanawmb aka OHTTa Kanpan
Ty3lamd3 (h=3):

X “ olu) | fx) | A=) x o ofu) | Kx) | &K=
15| -229 ] 0029 | 0,006 0,02 16,5 0,25 0,387 | 0,066 0,20
45| —178 | 0082 | 0014 | 00¢ | 195 | 076 | 0299 | 005 | 015
75| —127] 0078 | 0030 | 000 | 225 | 127 | &178 | 0,030 | 009
106] —076 | 02090 | 0051 | 0156 | 2655 | 178 | 0082 | 0,014 | 004
1351 —0256 | 0,387 | 0.066 0,20 205 229 0,029 | 0,005 0,02
3uan Kyhnaard
. p—a _ a—da
P(a<x<ﬂ)=¢v( - ) cb( - ).
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{6y epaa g — MaTeMaTHK KyTHAHW B3
x 2
@)= fe” Tar
o .
dopMyaa EplaMuia OPAAHKAAPra TyWHW SXTHMOLAHKNZPHHH XHCOG-
NanMH3:
PO X< 3)=0,0154=0,02,
P(3<X<6)=0,0425=20,04,
P(6< X < 9) =0,0905~0,09,
P(9< X<212) =0.151 20,15,
Pil2< X< 15)=0,1946=0,19,
P15 X<18) =0,1946=0,19,
P18« X<221)=0,151=0,15,
P21 < X <<24) =0,0915220,09,
P{24 < X <27)=0,0420 0,04,
P(27 << X <230} =0,0154 = 0,02,

Hartuxana kyhugary xageanra sra 6¥namua:

ai | [03) | (36) | (69 | (912) [1218) (1518 | [18:21) | [25:24) | (24:27) [ 127:30)
P, | 0,02 0.04 0,00 015 | 0,19 | 0,19 | 0,S 0,09 004 0,02
IOkopraarunapaat oizasanud, ¥? Hu Xucobnaw yuyH Kaaean
TY3aMH3: "
{w,~P
-, #; o—P, (w~P) - P A
i
0,02 0,02 0 09,0000 0,00
0,06 0.04 0,02 0,0004 0,01
0,08 009 ~0,01 0,0001 0,001
0,12 0,16 —0,03 0,0009 0,006
022 020 0,02 0,0004 0,006
02 020 0,00 0,0000 002
0.4 0,15 —0,01 0,0001 0,00
0.1 009 0,01 0,0001 0,0007
0,04 0,04 0 0,0000 0,00
0,02 0,02 0 0,0000 0,00
0,0387

il

(w0, —p)?
Vi=n 2 ——-=50.0,0387 =1.935;
Xy — KPANPAT TAKCHMOT MAAB3AHIAAH X\,_,_, os=14,l.
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Y?<2 14,1 6§arann yuyH Goll TYNAAMHHHIN TaKCHMOT GYHKLUMACH
0,05 anHKNHAHK Dapama OHIaH MOPMAJA TAKCHMOTEA MOC KeradW Aeraw
xyrocara sra Gynaamua. .

11- dapcxona ronwupuru

X Gearnan Gow TYNNAaMAAH OAHHMEH TEHNAHMAHHHI CTATHCTHK
TaKCHMOTH GepHAaran:

.1

-

[4,1:42) | [4.2:4,3) | (4,3:4.4) | {4.4:4.5) | [4.5:4.6) |[4.6:4.7) | [4.7:4.8) |4,8:4.9) [ 4.9:5.0)
a1 2 3 4 5 » 8 9 10

X GeNTHHHHI TAKCHMOT (YHKUHACH HOPMaA TAKCHMOTFAa MyBODHK
EKH MVBODHK 3MacaHTHHH 0,05 anukAuK dapama 6uaaH IMupcowHuur
MYBOPHKAHK KPpHTepHICYH EpaaMuad aHHKAAHT.

A: Hopman takcuMorra Moc Kenalu.

11 mycraua utu

X Gearuan Gow TYnAaMiaH QIHHFAH TAHAAMaHHHT CTaTHCTHK
TAKCHMOTH SepHaran:

Ai [0;10y | [10:20) | [20;30) | [30:40) | [40:50) | [50:60)
" 1] 14 15 10 14 1%

X GeATHHHHT TAKCHMOT GYHKUHACH TEKHC TAKCHMOTIA2 MYBODHK EKH
MyBoHit 3Macaurunn 0,05 agukanank gapamack Gnnan [THPCOHHHHT
MYBOPHKAHK KPHTEPHACH £DHAMHAA aHHKNAHT.

A Tewne TakcHmMor Guaan MypobMILIAWALH.

2-2a6oparopus MaWFYyAOTU
Yuszukau pezpeccun TeNZAQMACURE K2 KUWUK KeadpaTiap
ycyau épdamuda anuxaai

X Ba Y 6eArnan nKuH §a408aH Golt TYNAAMAAH GAHHIAR A XaXMAH
Tanaauma Gepuaraw Syacun. (xi, y») Ky3aTHAraH KMEMaTrapHHH MOC
yacToTanapu GHAaH yWOGY KoppedallioH XaABaAra MokNaliTHpaMH3:

r n

n o o Yy

X jum]

x) M R .. Ay Mgy

53 ny fm fam ey

5 My ey
[{ i m
Zn‘, Ny My . My, n-z Zu,,
tnm] ‘ P |
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hKyduaarn GearnaalltapHl KupuTaMya:

vl l N 1 h]
X=- lx,n,. Y=— .‘_.I ya,, .
e [
| f) m 1 ! *
Y= " Z Zaxygn, X - T xn,,

Y—?=%r(x—-.§} 3NF KHYHK KBAApaTAap ycyaw OumnaW TonwAram

Y HuHr X ra THFPH YHIHKAH perpecCHA TEHTNaMacHaMp.
K§ounun Oy TenrJaMaHn TOMHILIHK CORAAAALWTHPHII Y4YH

ANMAWTHPHILA AP KHPHTHAAAM.
€y 8a Cp MOC paBHILAA X <. S X; B3 ¥ ..y, BapHaUHOH

KATOPJAapHAHT ¥pTanhapHAa Molnawran Bapuantanap, Ay Ba hr Jap 3ca

BAPHAUHOH KATOPJAP KFIUHH BAPHAHTAJAPHHHHI AAMPMACH.
IOKopuaarn anMauITHpywAapaan GodnanannG, YHIHKAK perpecchs

TEHrNAMaCHHH TONHWAA Kyiugary GOpMytafap HWAATHAEIN:

o, =h 0, a,=hp, A_'ga.hl_l_cl

i -~
i Z T yupy—n-un
Y=v b Cp, r=-tm0i

fld.clv

Koppeasunon maapan MahAyMoTAapH 6Ffnua ¥ WuHr X ra TVFpu

UHIHKIH PETPECCHA TEHTNZMACHHW 3K KNY
TONHHS. HK KBafpaTaap ycyaHw Guaan
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Y 10 20 3 " 50 »,
10 7 17 10 - — T
20 - n 12 [9 - 40
30 - 10 5 3 2 20
0 - - 2 2 | 5
5 - - — — 1 1
n 7 50 29 10 4 n =100

X 5 15 25 38 % n

2 3 14 —_ _ — 17
12 - 16 18 - - 84
2 — - 2 10 1 41
2 - - — 6 ) ]
ny 3 30 38 16 13 A =100

X L 3 n 16 2 ne

5 3 10 - - - 13
10 4 n 10 - - 25
15 - 5 15 10 - 30
2 - - H 10 4 25
2% - - - 4 3 7
P 7 2 % 24 7 » =00

I 4 s ’ 0 12 a
3 7 Y 10 - - 3
s - 5 15 o - 30

13 - - i 10 4 %
18 - - — 4 3 7
a 7 % » » 7 s =00




2. > X 3 7 1 16 19 "
2 2 4 - - - ¢
s - 3 L - L]
s - - 5 as [ 4%
10 - -_ 2 ] 17 b4)
12 - — - 4 10 14
", 2 7 12 47 ] n =100

Sl SN 2 6 8 1 14 17 n,
1 2 4 — - - - $
6 - 6 3 — - - 9
11 — —_ [ as 4 -
1s - 1 = 2 3 6 - 16
21 — -_ - 14 7 3 24
f, 2 10 1 67 17 3 " =100

12- naszopar uwn

Il X taconuduii Mukaop F(x)} TaKCHMOT YHKUHACK opKaau
GepHATaH:

0, atap ¥ |,
Fix) = _I!‘_)_{gx?.;.x—u, arap l<<r< 2,
I, arap y>=2

3In(|,.||m pyukuun fix), M(X), D(X), o(X) aapun TonnHr.

FIX) va J1x) pyHHUMATEZPHHHHT Fpadurvud YHIHHT.

1.2 Hup,ua_.-l TaKCHMAGHE AN X T1acoaudHi MHKIODHHHT MaTeMaTHK
KYTHIHNIN ¢ =12 Ba {pTa KPAIPATHK BOTIaHHINKY 0 =16, PA< X< un
Ledinnr

I.:"._ TopMi ) TUKCHMOTIIEE (TOMALIYM MATCMATHK KYTHIHUN o 111
V=045 HIoHLIHANK GHAOH 63 XWIAIL YYYH HDIGHYAH OPaAHKHH Tl
(X=7469. n=25 0=2.5).

21, X rvacoandui Muraop F(x) TakcHMoOT PyHKUMACH Giaan
Gepn.aran;

0, arap < — 1,

Fixp= x4 1. arap — ;)-(,rg 0,
I, arap ¢>>0.
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3wk Pyakunn f(x), M(X), D(X), a(X) napuu TorHHT Xamaa F(x)
Ba f(x} QYHKUHAAAPHHHT rPAPUKAIPHHH NHIHHT.

2.2. HopMan raxcHMaanran X Tacoaudu MHKLOPHHHT MAreMaTHK
KYTHAHIBR g==3 Ba §prTa KBAAPATHK YSTAAHHWH d=2, P(I<<X<I10)
HH TOMHNT.

2.3. HopMan TaKCHMOTHAMI NaTEMATHK KYTHANWN a wH 0,95 nisony-
.uumg ﬁuaa; Gaxaiall yYyH HIUOHYAH OPadHHNWH Tonuur (X =74,70;
n=25; y==3).

J1l. X rtaconmdpedi Mukaop F{x) rtawcumor o¢ykuvack OuAaw
Gepuaran:

00 arap .l’%—n,
Flr) = \/ﬁcm;-. arap—:t(.xg—;-,

I, arap x::-,i;.

3uuaux gynkunn f(x). M(X), D(X), 0(X) AapHu TonHHI XaMia Fix) ua
flx} QYHKUHAABPHHHT TPABHKIAPRHAE UHIHHT.

3.2. Hopsaa TakeumaaHrain X TaCOIMPHA MHKLOPHUKI MATEMaTHR
EVTHAHNIN @=4 Ba TPTa KBALTHK ‘lCTIAHHWN g=2. P(3<c X9} vu
Tonmnr.

3.3, Hopmaa  TAKCHMOTHHMT  MATEMATHK  KyTICLeNsH g Hu
7= 0,93 NOHMAHAHK GuAaH 03 X01aU1 YUY H HULONYH OPASIIKHIE TOHRHT
(X=7471;, n=49; 0=13.5).

4.1 X Tacoandnit Mmnciep TakcuMor pypkiuaen Fivy Onaau
Gepnaran:

O arap x5 0
[_v’,i

F{.\'}:I .arap 0,

I, arap x>>4.

Bk pynkitn fx), ANX), D1X), o X) aapurrounie samia Frey e
FLX) pYAKLUERAPHHHF TPADUKI PRHI AN,

4.2 X racathiia Mk 10) HOPAMAT KOHYH BVHNYA 1asUdal el sh,
VUGHE  MATeuaiinh  RYFILHONE =0, ¥PTE KM i Mden o) st i
mezd, Pid<r Kol 10Y nW Toiiar,

4.3 Hopwmaa  TAKCHMOTIOCIT  NATCMABTHE Rt ok L
v LA ORI TmK Bpaan Baxoma yHYH  Hulodd e bt
Tomine (XK=74.72; n=01 a=4ij.

SX Taconnpi AR 10D TakCuMor  dyiikisicn Loy G
(ECIHRI AT

0, arap ¥<g b,
Fx) = in%, arap +<<x<< 4o,
I,'arap x> de.
&7)



Iuuauk Gyreuua f(x), M(X), D(X), a(X) napun TOMHNr XaMza F(x)
8a f(x) QYHKRHANAPHHHT FPapHKAZPHHH YHIHHT.

5.2. Hopman takcumaaHran X tacoandui MHKAODHHHT MaTeMaTHk
KYTHAHIIH @ =6, YPTa KBAAPaTHK YeTraHyum o=2. P(4<CX<C12) un
TONHHT.

53 Hopman TaKCHMOTHHHT  MaTeéMaTHK KYTHAHWH @ HH
=095 HWOHUAHAHK SHIaH KOMAAAANTan HUIOHWIH OPANHKHH TOMHHT.
(X=74.73; n=81; 0=4,5}.

6.1. X tacomudpuh Muxaop Ttakcumor yHxunmch F(x) Owaam
Gepuaran:

0, arap x< 0,
Fx) =]+ (2:7+x), arap o<x< I,
1. arap x>1.

3nuank dyHkuna f(x}, M(X), D{X), a(X) napHn TONHHT XaMaa F(x) Ba
ftx) aapHuHr rpadHKapHHH HHINNL.

6.2. X vaconHdHA MHKAOP HOPMAN KoHyH OFfinda TaKCHMJIaHIaH,
MiTeMaTHK  KYTHAHWK  a==7, §pra  WBARPATHK  YETTAHHLIH
o=2 P(3<:X<<10) HH TORNHHT.

6.3. Hopman TaKCHMOTHHHI MATEMATHK KYTHAHIUH @ HH
v=0,95 vwonuananK GHnad Gaxanal yYyH HUIOHYNH OPAJIHKHH TONMHT
{(X=T74.T);, n=8]; a=4,5).

7.0, X raconndHi MUKIAOP TAKCHMOT (GyHKUHACH F(x) Gnaan
GepHara:

0, arap ¥ 0, ”
Fix)= %(I’+x}. arap 0<<x< 1,
1, arap x>>1.

3nuank pyukuua flx), M(X), D(X}, 0(X) Aapnn TonuHr Xamaa F(x) ea
Fix} HuWr rpaHKAAPHRH SHIHHIL.

7.2. Hopman taxcumaauran X tacoaH$ui MHKIOPHHNT MaTeMaTHH
KYTHAHWH a=78 Ba ¥pTa KeanpaTHK YeTAaHHUMH o=35. P(3<Cx<13)
HH TOMHHT,

7.3. HopMan TaKCHMOTHMHI MaTeMaTHK KYTHWIHIIH 4 HH
=095 nwonyAuauK OHAaH Gaxanawl YYYH HUIOHYAH OPANHKHH TOMKHT
(X=74,74; n=100; a=5). _

8.1. X racoandui muxaop Ttakcumor yukunacw F{x) OGnaau
Gepuarau:

0, arap x<lo,
1
Fx)= T4 2x, arap o<<xg 3

[
I, arap x> T
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3udHk Ppynkuna fix), M(x}, D(X), o(X) napHn ToNMHT XaMaa F(x) Ba
f(X1 WHHT FPathHIHHR YRIHHT.
8.2 Hopman rakcumnauran X TaconHuii MHKAOPHHHT Ma¥eMaTHK

KYTHAHIIH @=9 8a ¥pTa KpaaparTHK ueTAanutry o=6. P(5<X<|4)
HH TOMHHTI.

8.3. Hopman TaKCHMOTHHHI MATEMAaTHK KYTHAMIIH @ MM
v=0,95 HWOHUINAHK OuaaH GaXanall YYYH HLUIOHYAH OPANHKHH TO-
mur (X=74,75; n=12); 0=5,5).

9.1. X Ttacoandpuft MaKAop TaKenmoT ¢yHKuHacu F(x) OHaad
fepHAraH:

0, arap x< 0,
F(x) = {2 sinx, arap 0<xg%.
1, arap x>%‘

Inuauk pyrkunn f(x), M(X). D(X), o(X) aapuu TonHRrr xaMmia F(x) 8a
f{x)} DYHKUHRNAPHHHT FPAGHINADHHN UH3HHY.

9.2. X tacoaupui MHHKAOP HOPMa/d KOHYH GJAHYA TAKCHMANAHTaH,
MaTeMaTHK KyTHARWH a=]0, ¥pTa KBaAPATHK ueTnaHHwY o=4.
P{2<cx<<13) HH TOMHUHI.

9. Hopmat TaKCHMOTHHHI MaTeMaTHK KyTHAHIUW a HH
=095 HwonuaHAHK Ouian Gaxaraw yuyH HWOHUAHIHK ODaAHFHHA
TonHHr {X=74,76; n=114; 0=6).

10.1. X Tacoantduii MuHKAop TakcuMmor $yHkuksacH F(x) OGHaau
Gepharan: -

0, arap x<{ |1,
Flx)= %lx2+3x——4). arap l<x= 2,
I, arap x>=2.

Inuank pyukuns fix), M(X). D(X), o(x) hapHu TonuHr XamMaa F(x) ea
f(x) 2apMHHT TpabRKNAPHHN UHIHHT.

.2. Hopmaa TaKcuMA2HraH X TacoanPHil MHKAODHHHE MaTeMaTHK
KyTRARWH a=1] Ba Fpra KBaapaTHK deTlarHwn ¢=>5. P(7 <<x<C17)
HH TONHHI,

10.3. HopMan TaxCHMOTHHHI MaTeMaTHK KYTHOKIUH g HH
o=0,95 HWOHLAHAKK GunaH GaXOMaW YUYH HWOHYAH OPAAHKHH TOIKHT
(X=7491; n=729; o= 135).

11.I. X tacoandufi MHKIOp TaKCHMOT ¢yHKUMACH F{x) Guaau

Oepuaran:
0, arap x<g —‘,l;.
F(x) = -é—{ax-—l}, arap %<xs; 2,
{, arap x>=2.
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3uunnk Gvukuns f{x), M (X}, D(X). o(x} napHH ToMUHT Xamaa F(x) pa
flxy OYHKUHRNADHHHF TPAGHTHHH HHIHHT.

11.2. HopMan TakcuMaanrad X TacoaHGHA MHKIOPHHHT MaTEMaTHK
KyTRAMWK a= 12 Ba §pTa KBAAPaTHK veTAanKwH d=4. P(7<<x<i8)

HH TOIMHF,
11.3. tlopMa TAKCHMOTHHHT  MATEMATHH  KYTHARWH &  HH

y=9.95 uwoHuIMAHK OGunan Gaxonall yMyH HIWOHUAK ODAAHKKHK
Tonser (X=7477, n=169; 6=6.,5).
12.1. X Tacoaudnil MukaopHHHr TaKcuMoT dyHkunncy F(x) Gunan
Gepmarau:
0, arap x< —1,
Fixy=1x+1, arap —1<x<

I, arap x>0

3nuwnnk pynxmance [ (x}, M{XY, D(X}). o (x) Aapyun TonuHr Xxamaa F{x} ea
fix) Dyununnasprunr rpapHKAIpREN UHIHNKT.

12.2. Hopmaa Takcumaanrad X vaconHOPHR MHKAOPHHHT MaTeMaTHK
KyTHAHWH a==]3 83 ¥pTa KBaAPaTHK NETAAHHWH 0 =05 P{9<x<18)
HH TOIHHT.

12.3. Hopwasn TakCHMOTHHHT MATEMaTHN KYTHAMIUH & HH
o={,95 HIOoHWIHAHK Bunan Gaxanall yayu HIWOHUAH OPAAHKHH TOMHNT
{(X=T74.78; n=196;, 0=7). '

13.1. X TaconHdpHA MHKAOP TakcHMoOT dyHunsack F{x) Guaawn Be-
pHAraH;

0. arap x< 3
Flx) = In—;—. arap 3<xs de,
I, arap x>>3e.

3uvaux pynkuua f(x), M(X), D(X), a(x) Aapu TONHHT, Xamaa f{x) Ba
F{x) OYHKUWANAPHHHT rpaPHKNAPHHH YHIHHI.

13.2. X tacoauduR MuKIOp HOpPMan KouyH G¥fiuua Takchmaauraw,
MATEMATAK KVTHAMIWA o= 14, §pTa KBaAPATHK UeTABHHWH ¢=9.
Pill <x<217) HA TONHHr.

13.3. HopMaa TaKCHMOTHHHT M3TEMaTHK KYTHJAHIIH @ HH
¥=0,95 nisonuanank Gnaan Gaxonaws y4yH HIIOHYAH OPaJHKHH TONHHI
(X=74,79; n=225, 6=7.5).

14.1. X tacoaudpui MHKIop TakcHMorT ¢yukunach F{x) Guaan
Gepuaran: '

0, arap rg -i—n,

Flx)= cos2x, arap %ﬂt-::xga,

I, arap x>a=.
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dnvcnakoabynkuns f{x), M(X). D(X). a(x} Haphu TOUHHE, Xas e F{x) ba
FUO) PYUKMHATAPHANE | DAGUKTAPHHH SNIHHT.

.20 X TacoanPui MHKAOP HOPMAA KoHyH GYilua rakcuwaanran,
MOTEMATHK KYTILNIWK =15, ¥pPTa KBANDATHK YeTiimimiun o =4.
PlY<x<Z2]) HH TOUHHI,

14.3. Hopman TakCHMUTHHHI MaTeMaTHK  KyTHIHWH o  HH
P=0,95 utroH4AnAHK Sunan 6axalawl yuyH HIIOHYAH OPATHKHH TONHHF
(X=748; n=256; 6=28).

15.1.X raconuduh MHMKAOp TaKcHmoOT ¢ywkUnacH F{x) Ouaian
bepuaran:

0, arap x< ~—1,
Fiv)= -%(x+|), arap —1<x< |
!, arap x>1.

3uynuk pyukunacu f (xy, M{X), D(X), o(x) napHn Tohusr xamna Fx) sa
fix) DYHKUHRAAPHHHT TPAaPHKIADHHY YHIHHT.

15.2. Hopmas takcumaairan X TacoAH$GHA MHKAOPHHAHT MaTeMaTHK
KYTHAHIUH a=16 Ba ¥pTa KPZAPATHK YeTJAHHWH o=0 P(?<x<9)
HH TORHHT.

16.3. Hopman TaXCHMOTHHHI MaTeMAaTHK KYTHIHIUH 4 HH
y=0,95 HIIOHUAHANK GHIaH Gaxonall YYYH HUIOHYAH OPAJTHKHH TONHHT
(X=7481, n=289; 0=8,5)...

16.1. X racoanduit muxaop TakcuMor ¢yHKuUMACH F(x) Onaan
Gepnarau:

0, arap x<2 0,

| W

N
Flx)= s

|, arap x>=3.

. arap O0<7x=l 3,

Juuank pyukunach f(x), M(X), D(X). o(x) napun Tonuur xamaa F{x) Ba
f(x) PyvkuusnapHHHr TpadHKNaPHHH YHIHHT.

16.2. HopMan takcumaanran X tacoanduii MHKAOPHKHT MaTeMaTHK
KyTHAMWK a=17 Ba ¥pTa KBRAPATHK YeTAAHHWH o= ||, P{9 < x < 20)
HH TOMMHT.

16.3. Hopmaad TaKCHMOTHHHT MaTeMaTHK KYTHAHIH a HWH
y==0,95 HWOHYAHARK GHAan 6axaralll yUYH HWOHYAH OPANTHKH TONHHE
(X=7482, n=324; 0=9).

17.1. X Tacoanduii MHKAOP TaKCHMOT @yHKunrRcH F{x) Ouaan
Gepuarau:

0,arap r< 2,
Fir)=1] 1 (£*«3x+2), arap 2<x< 3,
I, arap x> 3.
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Iuunnk pyuxunacu f(x), M{X), D(X), 6 (x) napHn TonvHr Xamaa F(x) ea
f(x) PYHKUHANAPHHHT rPadHKAADPHHH UHIHHT.

17.2. HopMan takcumAaHrad X TacofHPHi MHKAOPHHHT MaTeMaTHK
KYTHAHIWH =18 Ba ¥pTa KBAAPATHK HeTAAHHLIH ¢g=0. P(IO<x<22)
HH TOITHHT.

17.3. Hopman TaKCHMOTHHHE MateMaTHK KYTHAHWH a Hu y=0,95
HWOHYAWMMK OrAar  Gaxonaw yuyydH HIWOHYAH  OPAJHKHH  TOMHHP
(X=74,83; n=2381; 0=9,5).

18.1. X TaCOJIHCIJHH MHKIOpP TaKcHMoOT $yHxuxAcH F(x) Ouaan
Gepuaran:

0, arap x<g 2,
Fix)= -—x—l arap 2<Cx< 4,
l. arap x>=4,

3anux¢)ukuuﬂcnf(x) MiXy, D(X), o(x) napHH TONKHF XaMaa F({x) ea
f(x) dyHEUHANAPHHHE rPRBHKNAPHHH YHIWHT.

18.2. Hopman tancHMJawradH X tacoAndHli MHKIOPHHHT MaTema-
THK  KYTHIHWH a=|19 8a ¥pra KeagpaTHK YeTAaHHWH o=7.
Pl <<x<<23} Hu TonWHr.

18.3. HopMan TawCHMOTHHHI MaTeMaTHK KYTHAHWIH @ HH
¥=0,95 HWOHWAHAKK GHNaH GaXanall YUYH HWOHYAK OPANHKHH TONHHI
(X=7484; n=400, 6 =10).

19.1. X TACOAHPHI MHKAO0D TAKCHMOT QyRKUMACH F(x) épaamuaa
Gepuaran:

0, arap x< %

Fix)= —é(?x’i-x—”. arap -;_<xg 1,
I, arap x> 1.

3nunuk dyukunack f(x), M(X), D(X), o (x) napun TonnHr xamMaa F(x) sa
Flx) DYHRUHANAPHHHT FPAPHKNAPHHH HMH3IHMT.

19. X rtacoiudHi  MHKAOP HOPMAAn TaKCHMAAHraH. YHHHT
MaTeMaTHK HYTHAHUIM g=20 8a ¥pra KBAAPATHK MeTAAHHWH g=7.
P13 < x<224) HH TONMHT.

19.3. Hopwman TAKCHMOTHHHT MaTeMaTHK KYTHJHWH a HH

=095 HWOHYAHARK OHITaH HAXONAI YUYH HIWICHYAH OPANHKHH TOMHHI
(X =74.85 n=441; 6=10,5).

20.1. X ‘racmndmu MHKI0p TAKCHMOT (yHKUHACH F(x) €paammuia
Gepuarax:

0, arap x<; 0,
Fix)= ‘,. arap 0<<x<g 2,
A, arap x>=2.
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3uuank pyukuuacu f(x}, M{X), D(X), 6(x) napuu Tonuur xamaa F(x)
Ba f(x) hYHKUHANAPHURHT TpadrKAaPHHH YHIUHT,

20.2. Hopman TakcumaaHran X tacoAudHA MUKJLOPHHBHT MaTe-
MAaTHK KyTuawlu a=21 Ba ¥pTa KBaApaTMK UeTJaHulld o-=9.
P(9<<x < |5) Hu TomuHr.

20.3. Hopman TaKCHMOTHHHT MATEMATHK KYTHJHLIIH @ HH

=0.95 HWoHYIHAHK OHNaH Baxonaul YUyH HUIOHUWIH OPaJHKHH TOMHHI
(X 74.86; n=484; a=11).

211 X TacoAHPHil MHKLOP TaKCHMOT dyHKUMacH F(x) épnamHia
Bepuaran:

0, arap x<g 0,
F(x) =15 (x'+2x), arap 0<x << 2,
I, arap x>2.

3uunuk dyuxumsack f(x), M(X), D(X), o(X) napuu TonuHr xamaa F{x) Ba
f(x) pyHKUMANAPHHHT Fpa®HKIAPHHE YH3HHT.

21.2 Hopman takcumiaHrad X tacoluduil MAKIOPHHHT MaTEMaTHK
KYTHAHIUK @=22 Ba ¥PTa KBAJApaTHK YeTJAaHnlii o =25, P{10< X < 18)
HW TOMMHT.

2i.3. HopMan TAKCHMOTHHHT  MaTeMaTHK  KyTHJIWLWMKW a4  HH
v=0,95 HworuAHAKRK GHIaH Gaxonall yUYH HWOHYAH OPAJHKHH TOMHHT
(X=7487; n=>529, 6=11,5).

" 221, X tacoanduit MuKAop TakcuMor ¢yHKUMAcH F(x) épaaMuia
Oepraran:

p 0, arapx=<g 2,
| Fix)y= ln%, arap 2<Zx<g 2e,
L, arap x>>2e.

3nunnk pyaxunsacy f(x), M(X}, D(X), o (X) napuu Tonuur xamaa £ (x} Ba
[(x) QyHKUMANAPHHKT CPadUKAAPHHH UH3HHT.

22.2. HopMan taKcumaadrad X Tacoluduil MUKIOPHAHT MaTeMaTHK
KyTHIHILM @=23 Ba ¥pTa KBalpaTHK YeTnaHuWwd o=9. P(]]<
<7 X<220)Hn TONHHT.

22.3. HopMan  TaKCHMOTHUHI  MaTeMaTHK  KyTRAKWA @ HH

= (0,95 HLOHYIHAHK OnaH 6axoaatl YHyH HLOHWITH OpPaJdHKHH TONHRF
(X—74 88; n=>576; a=12).

23.1. X TaCO}lHC])HH MHKAOP TaKCHMOT (PYHKUMSCH éplamuaa
Sepuarau:

0, arapx<g 0,

~ .
Fix) = \/QSm?,arapO<x£—2—,
1

[,arapx>?‘
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3nunuk pyHKunacH f(x), M(X), D{X), a(X) napuu TonHur xaMaa F{x) sa
f (2} DYHKUHRAAPHHHT TPAPHKIAPHHH YHIHNT.

23.2 X racoauduii MHKIOP HOpMa/ KoHyH Oy¥AMYa TaKcHMNaHWras,
MateMmaTHk KyTHIHIWK a=24 Ba §PTa KBAAPATHN U“ETNBHHWH
a=11. P{13<X<2D) Hu TONKHT.

23.3. HopMan  TAKCHMOTHHHF  MaToMaTHK  KYTHAHWH 4 KM
7=0,95 ploninInKk Gunad 6aX01aW YUYH HILOHYIH OPAJAHKHH TOMHHT
(X =74,89; n=625; 6=125}.

24.1. X TacoandpHil MMK10p TaKCHMOT GvHKuUMACH F(x) €paamuia
GepHAaTaH:

0, arapx<; 0,

Fix)= {/i.arap0<xg 1.
l,arap x> 1.

Jnuank dpywkumunch fxy, M{X), D(X). a(X) sapun Tonuur xamaa £{x) ga
[tx) OYHKUHANGPHHHT rpadHKNAPHHH YHIHHT.

24.2. Hopman TakcHMAanran X 7acoAndui MHKLOPHHKT MateMaTHk
KVTHAHILM @=2 Ba ¥pTa KBaApaTHK 4YeTAaHHWH =5 P{4<<X <D
I'h TOMHHE.

24.3. HopMan TaKCHMOTHHHT  MaTeMaTHK KYTHAKWMK a2 HH
v =0,95 HWoHWIKAHK CHAaH BaXaNaW YYYH KINOHYAH OPAJHKHH TONHHT,
(X=749, =676, 6=13).

25.1. X vacoantpHii MuKI0p TaKeuMOT $yHKUMACH F(x) &paamnia
Gepuarau:

0, arapx < — L?,

Fly= —;(2x+lj,arap ——;<x€ 2,

I.arap x>2.

3uunuxk bdyurunrcy f(x), M(X), D(X), a(X) hapun TonHur xamaa Fi{x) Ba
f(x} DYHRUHANADHHHT rPadHKAAPHHN YHIHHT.

25.2. Hopman tawcumaatran X tacoaudnii MUKAOPHHHT MaTeMaTHK
KYTHAHIWN g =] Ba ¥PTa KPAAPATHK YEKNAHHWH o =5, P4 <X <7} uH
TOMHHL.

25.3. HopMan  TaKCHMOTHHHI @ MaTeMaTHK  KYTHAHIIMHNM
v="0,95 muoHuAHAHK 6HABH GaXANAL YUYH HWOKYAK OPAAHKHK TOMHHF
(X=7492, n=784, a=14).

26.1 X tacoanduh MUKLOp TaKcHMOT $yHKUHACH F(x) épAaMnna
Gepuarau:

0, arapx<g 1,
Fix)= —;{x'*‘—x].arap l<xsg 2,
l,arapx>2
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Inuank dpyukunncu fixy, M(X), D(X). a(X) napxu rohHur xamaa F(x)
Ba f{gc} DYHKUHANAPHHHT FPAaPHKNAPHHH YHIHNT.

26.2 Hopman takcumaanran X taconndmii MHKIOPHRHT MaTeMaTHK
KYTHAHIUM a==4 Ba ¥pTa KBaAPaTHK HeTAaHul o=3. P(3<<X<IIl)
HWH TOIMHHT.

26.3. HopMan  TAKCHMOTHHHT  MaTeMaTHK KyTHAMIIR @ HH
y=0.95 nwonunuauk Gnaan GaXxanaw yYyH HIMOHYAH OPANHKHU To-
nuHr (X=7493; n=3841, a=14,5).

27.1. X vacoaHdpHi MHKIOp TaKCHMOT $YHKUHACH F(x) épnamuna
GepHaran:

0, arapx =<2,
Flx) =17 (F—x—2), arap 2<<x < 3,
l,arap x>3.

3uuauk yHkunAcH f{x), M(X), D(X), o(X) naphH TonHHr Xamaa F{x) Ba
F{x) OYHKUHANAPHHAT rPaPHKIAPHHH YHIHHT. X

27.2. Hopman rakchmaanrad X 1acoanduii MHKNLOPHRHT MATEMATHK
KYTHAHWH @=>5 Ba ¥pTa kBaapaTHK ueTlaHHwm a=4. P(2<X<11)
HH TOMHHT.

27.3. HopMaa  TaKCHMOTHHHI  MaTeMaTHK KYTHAHIWIH 4  HH
v =095 nionuanauk 6naaH Gaxanrall yuyH HILOHYIH OPAAHKHH TONHHT
(X=7494; n=841; 0=29).

28.1. X raconaHdud MUKNOD TaKcHMOT GyHKNMACH F(x) épaamuia
Gepuarau:

0. arapr<g —%.

Fx) = cosx, arap —%<xg0,

l,arap x>0

3uuank pyukunacy f(x), M(X), D{X), o(X) napun TonuHr xamaa F(x) sa
f(x) PYHKUNAAAPHHHT rpaPHKIAPHHH YRIHHT.

28.2. HopMaa TaKcHMaanran X vacoAuduit MHKAODHHHT MaTeMaTHK
KyTHAuwH g=—6 Ba §pTa KeaApatuk ueTnawumn o=3. P(6<X<16)
HH TOITHHF.

28.3. HopMad  TAKCHMOTHHHF  MaTéMAaTHK  KYTHAHIUH @  HH
y=0,95 nwoHuIHAHK GHunaH Gaxorall yUyH HWONYAH OPAJIHKHH TOMHHF
(X =74.95; n=T784; 0=28).

29.1. X racoanduit Mukaop Takcumor ¢yuxuuacy F(x) épaamuia
Gepuaras:

0, arap x< I,
Fix)= Vr—1, arap l<<x< 2,
l,'arap x>2
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3uurnk pyukunack f(x}, M(X), D{(X}, 6(X) hapHH TOTHRT XaMaa F{x} Ba
filx) QYHKUHANAPHHHT rpauNIapHHH YHIHNHT.

2. Hopman takcumaanrad X TacoaHuil MHKAOPHUHT MaTEMaTHN
KYTHAHWH gd=7 pa YpTa KBaApPaTHK 4eTAaHHWH o=3. P(G<CX<I13)
HW TOMHHT, N

29.3. Hopman TaKCHMOTHHHI  MAaTeMaTHK KYTHAMWH 4 HH
y=0.95 HuwoHuTHAHK GHAaH G6aXanall yYYH HWOHWAH OPaJHKHH TONHHT
(X=74,96; n=729; 0a=27).

30.1. X tacoawduii MHKAOP TAKCHMOT GYHKUWWCH F(x) épRamiia
OepHaran:

0, arapx<(5,
Fle)= ln-;—, arap 5<<x<<5e,
I, arap x >>5e.

SH'LIHK ytkuuack f(x), M{X). D(X), 3(X) Aapuu TonWHC XaMaa F(x) Ba
fix} OYHRUHAAAPHHHT rpadHKAAPHHH YHIHHT,

30.2. Hopman takcumaadraw X tacoawduii MHKAOPHHHE MaTEMaTHK
KyTHAHUH a=8 Ba ¥pTa KBaApaTHK veTaawuimn a=1 P(4<<X<9)
HH TOMHHT.

30.3. HopMan  TaKCHMOTHHHT  M3TeMaTHK  KYTHIAHWH @ HH
v=:0,95_uuwonuanank OSunan Gaxaialll y4yyW HWOHUAH OPATHKHH TO-
tmicr. (X=74,97;, n==676; 0=26).

10- kamyraouti xucol rotwupuKrapu

1.1. Kyruaa 6 1a oK, 4 Ta kopa, 3 Ta kH3un wap Gop. Tavakkanura
(CIHHrAW 3 Ta WAPHHHT XaMMacCH TYPJH panria GYAUK IXTHMOLIHTHHA
TONMHS.

1.2. 7 14 Ypumankiu Katopra 4 Hu3 Ba 3 §rua yTuprimagd. Yu
FFHIHHHF EHMa-EH YTHPHWH IXTHMOMIHTHHH TONHHT.

1.3. Kuto6 Tokuacuna aareGpanaH 4 Ta, feoMeTpHAAaH 3 Ta KnTob
TaBaKKaaHra TepHO YiKnaran. Xap Kafich dratira 1oHp KHToGAap éHMa-
€H TYPHIIH IXTHMOMIHTHHH TOMHHT.

I.4. Tauranu 1O MapTa Tawnanranuaa 5 Mmapta repGAH TOMOH Ba
S mapra pakaMau ToMoH Tywrad. Fepban TOMOHAAPHHHr XaMMAacCH
2ACTAAOKH 5 MaPTa TAIIAAHTAHIA TYIUTAHAHTH 3NTHMOATHIHHK TONHHT.

£.5. Hwnkoa 15 ta nerans 6yaub, yaapuuur 5 Tach Gyaaran.
Tapakkanura arHurad 5 Ta JeTadwuHr 4 Tack OYRAraH, GuTTacu-
GyAnMaran 6¥an0 YHKHUIH IXTHMOAJHIHHH TOMKHMT.

1.6. Cnopraoto ¥éAnnnaark 6ol oTykHn (45 Tanan 6 Ta HOMepHu
TONHU) I0THG ONHW 3IXKTHMOITHIHHH TOMWHT. 5 Ta HOMEPHH TONMHLWI
IXTHMONIHTHHH AHHKABHT.

1.7. B2 ranuKk yAuH KaprTacHHW 2 TanaH TapKaTHAraHAa <TyI» Ba
CKHPOA» UHKHILH IXTHMQNAMTHHH TOMHHS.

1.8. Teatpra 6 rta uunTa ondMraw O¥aus, yhapaav 4 Tack
|- Katopaaru ofinapaad uGoparamp. Tapakkaaura onusraw 3 7Ta
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UHNTAHHRT 2 TacH OHPHHYH KaTopaard #ofnapaa GV 1MWK IXTHNMOAIN-
I'MHH TONHHT. .

[.9. ®yr6ar 6fimua mycoBakarapaa 20 Ta maMoa KaTallilH.
TacoaupHR pasdwaa 6y wamaanap | Tanan KHAMG ukkHTa rypyxra
6yantan. Bynaa 2 Ta SHr Kyuau waMosz OGHTTa FypyXxra Tyws6 Kodmum
IXNTHMOATHIHHH TOHHHT,

110 Kytauana 7 ta oK Ba 5 T2 Kopa wap Sop.

a) TaBaKKaNWra QIHHraH wap Kopa SVauum;
f) TaBawKanMra oAMMraH 2 Ta wap Kopa GUamium  3XTH-
MUATHTHHK TONHHT.

1.1]. Tanaba ¥xye aactypuiarn 40 caponnanw 30 TacHuM Guaaam.
Xap 6up uMTHXOoH GuaeTnaa 2 Tanaum cason G¥aca, TanaBaHuKT Xap
HKKaN3 CABONHH GHANLIK IXTHMOLTHTHHH TOMHHE.

1.12. Kypba Tamwtaw KatHatuawaapn awdknad | oraw |00 raua
HOMED.JAKTaH MeToMNapHu Topradunap. Tasakkaaura Supuaun 6vanb,
QIHMFAH KEeTOH HOMEPHAA 5 PAKAMH WINTHPOK STMACAHIH IXTHMQLINTNH-
HH TOITHHT.

1.13. Oarara 6Hp XHA HAPTOUKANAPHUHF Xap Guphra kyfiHAarw
xapdpaapian Supn éaunran: a, 6, ¢, M, p, 0. Kaprounasap axiwurab
ApanaAWTHPHAraN, raama-rannan Gurranal aaxuran pa KaTop KHJIHG,
TEPHO YHKHATAH THPTTa KapPTOMKana «poMO» CYIHHHHT XocHA GPaAHIM
IXTHMOIHTHHH TONHHT.

1.14. Bapua éxnapu O¥aaran Ky0 MHHITa OHp XH.T Yadamad
xyGuantapra 6§ HHaAH 83 yaap AxwkAalG apanawTHpunaan. Tapakka-
Jwra arHarad kyOuawuur: 3a) . Buvra, 8) HKknTa €rn S¥aaran G6¥auuu
INTHMOAIHIHHH TONHHE.

1.15. Cakknara xap xut kHToS GMTTA TOKYAra TaBakKanura Tepub
K¥AHArAHAA, HKKHTAZ MabayMm KHTOOD €HM3-8H TypHG KOAHIUM 3XTH-
MOATHTHHH TONHHT,

{.16. 10 Ta xap xHn KHTOBHHMr 5 TacH xap Gupn 4 c¥MaaH, yutacy
| c¥maan, 2 Tacu 3 ci¥MAaH COTHARNTH. TABAKKAAHTA QNHHFAW HHKHT.
KHTOS GHprasukaa 5 cym GVIHIUH IXTHMOIAMIHHR TONHHE.

1.17. TypyxHuur 8 Hapapuw Knarap G¥arawn 17 Tanabacu opacHian
7 ra Guaer yidwananth. DBunerra «3ra dHkKaHaap» Hunia 4 Ta
TanabanHur Ku3INAP GYAuIUH IXTHMQUIHTHHY TOMHHr.

1.18. Bew kasatan yhAHHWT AndTH yyu A¥n0BYH GuasH K¥TapHNa
Sownann. Xap KalicH KapataaH OnTrazad opTHK G¥amaran iyaosun
TYWHS KOI4WH 3IXTHMOLAHFHHH  Tonuur. (Bywaa A¥noBunaapuu
KaBaTrap OVAHYA TAKCHMAAWHHAT MyMKHH G¥aran Gapya ycyanapuuu
TeHr 3XTHNOLIH 2el NHCoBAaHr.)

1.19. Harypaa xatopuusr 1,2, 3, ... , 100 comnapy Temakkaaura
Kohnawrtupearad | Ba 2 conhape €éwma-éd, wy Gunan Gupra, ycud
GopHil TAPTHOHAD MOANAWTAHAHTH IXTHMONNHTHHN TOMHHT.

1.20. ¥ura tanaba Tailyn 3nexTponoesgnz KeTHIra waprasus
QIRHAGP. MEKHH KAHCH BATOHIA KeTHIIra KeJdWWdG anmanunaap. Arap
aexTponce3faa 10 ra paron Gyaca wixuTa TanabaHunr GUTTa BAroHra
TYWHG KONMACAHK 3XTHMOMIRCHHM Tonuur. (Bynas TanaGagapHuur
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parow’ap OFAHda AORTaWHWIAPHHHHT Gapya HMKOHHRTAADH TeHr
HMKOHHATIN 1e6 ¢apal KH.IHHARH.)

1.21. Tapakka -3 QIMHraH yYra PAKaMHHHT: 3) XaMmack GHP xua;
6) HKKWTACH 6HP XHH GVAHWH SATHMQLIMCHHH TOMHHT.

1.22. 10 apkak Ba 10 aénaan uGopar rypyx Tacatnpuf papuuena 2 ta
TeHr KHCMra GUanKanM. Xap KAACH KHCMAA spMaxnap Ba a€nnap CoOHM
G6Hp xH GYIHIUN SXTHMOMANTHHH TODHAS.

1.23. Plneyaunaa Gup-Gupnaad kam ¢papk xuaaanrad L0 ra aeraas
6op. YnapuuHr TYPITacH OHPHMYH TYPAArH, HAKNTACH MHKHHUHN,
HKKHTACH YYHHUH Ba HKKHTAaCH TYPTHHUH Typaaru gerannapanp. bap
nafiTla OIMHraH QITHTA JeTAAWHHT yUTacH — GHPHHYR TypaarH.
HMKHTZCH HKKKHUM, OHTTACH — YYHHYM Typaarn aetajb OG¥am 3IXTH-
MQLTHTHHH TORHMT.

1.24. TapaKKa.IHra GAIHHAAMraH WKKH XOHAJTH COHMHHr a) TYG cod,
6) 5 ra xappaan coH GYNHIUH SXTHMOMIHIHHH TONHHC.

1.25. Xap xua panamaap GuaaH HOMepAanraH 9 Ta METOMHHHT
3 Tacd onuHadH. Yaapurur FouG  Gopwit  TapTHOMA3  MNKHUA
IXTHMOQAIHTHHH TOMHHT. Y4ana MeTOHHHHT Homepaapr mydr G§rnww
IXTHMOMTHTHHE TONHHS.

1.26. TapaxkkanHra TaHnaHMran trenedoH HOMEpPH 5 Ta paKamian
uGpar. ¥aapaa:

a) Gapya pakaMaap xap XHA GyAuwN;

6) Gapua paKamAap TOK G¥/IHWH SXTHMOANHIHHH TONKHT.

1.27. Tabakxahxra onMHraH HaTypan coi 2 ra XxaM, 3 ra xam
SYAHHMACIHTH IXTHNOAAHIHHH TONMAE.

1.28. 2.3,4,5.6 conrapi €3naran GewTa XAPTOMKAZAH Tacoangmil
PaBHIWAE Y4 XOHAAH COH Ty3uAManH. By con.ToK 8§AuWH 3XTHMONAHTHHR
TOIMHHE,

1.29. Bepuarax |, 2, 3, 4, 5 paxamzan ¢ofizanannd Typaw paKam-
AK TVPT XOHAAH COH TY3HAAIH. TY3HAraH COH PAKAMNIPHHHAT FcHiw
Taptubuia GYAMIK IXTHMQLTHIHHY TONHHT.

1.30. Swnwnaa 40 Ta ApokaM Ba 6 Ta APOKCHM3 cakaarnunap Gop.
Hwnxaan 3 Ta caNarH4 QAMHTaN:

a) Gapua cakaarTuyap APOKAH GFAMIIN;

6} aRanaH GHTTACH APOKCH3 GYAHIUH SXTHMOAIHIHNE TONHHT,

2.1. AiaHara TabaKkKaanra HYKH ywGypuax unsuaaau. By yuGyp-
4aK TeHr €HAH GFAMWH SKTHMQNIHTHHH TOINHE.

2.2 Afthanara TaBaKKalNHra HuKH ydGypuan uHawraau. By yuGyp-
YaK THFpH GYPUAKNH OFAHWH IXTHMONJINIHHN TOMMHT.

2.3. Alnadara TaBakKaaura WukH y4Gypuyax unawnaauw. By yuSyp-
uak FTRHD OypuakaH GFAHIWH IXTHMAIIHIHHH TONHNT.

24. 200 m a0 markTohar TacMacHra 2 M opasHKZa MabayMor
€anarad, wy tacMaHHur 60 M aan 75 m rava GfaraH opaauruaa
YMYKCHI €3yB GFAHI 3XTHMQUINCHHH TOMHHT.

2.5. Mxxy yprox Mabayu GHp xofila coaT 14% Swaan 15% opacnaa
yupawutura Keawwauaap. Xap xafich ¥prok 20 mHH xyTHO, kelinm
xetana. Yupawys pyf GepHiUM IXTHMGHIHHH TOMHHF.
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26. ToMol @ ra Tewr KBaipaTHap TYPH UYHIHATAH TeKHCAHKKS
a
TaBaKKAANFa /<l PAAHYCAH TaWra Tawaawanu. Tawra xeaapatiap-

HHHT TOMOHAZDHAAH Xed OHPHHH HECMACAHK 3XTHMOMHCHHH TONHHI.
HyKTaHHHr TekHC GHrypara TYWHW 3XTHMOIAHIH GHIYpa 103HFa
TPOMOPUHOHAN BA YHWHI MoAnawnwura Gofank sMac ae6 dapad
KHAHHAIH. .

X 2.7. Tekncanxk Oup-6upupa 2a macodaga mofiraliraW napatien
TYFPH uH3HKAAp Ouian  Gfauuran. By Texucaukka rtaBakkaaura
paivycu r<Ca 6yaraH Tawra Tainavaiuw. Taura TYFpH uH3INKAapaan
Xe4 GHPHHH KeCMaCAHrH SXTHMQUIJIHTHHA TONHH,

2.8 I'Iapaﬁwla APMM  JLOMPAra YPHHAalH BA YHHHT JHaMeTpH
yerapanapuiad yTaan. SIpuM Noupara TaPDaKKAaAWra TaWAAHFaH HyKTa
ApHM Aonpa Ba napabota GHaaH yerapaiaHraw coxara TyLIHIN
IXTHMONIHTHHH TOTTHHS,

29, llapabana KBAAPATHHHI [ACTKH ACOCHIA YPHHAOAK Ba YHHHT
IOKOpH yunapd opkaaw §7aav. Kpaipatra TaBakkaaura vawnaHnras
HYKTaHMHI KBAaAPAaTHHHI IOKOPH TOMOHH Ba napabana Guhan verapa-
AaHFaH COXaTa TYWHLUL 3XTHMOMNKHTHHH TOMHHT.

2.10. Tapakkaaura | paH kaTra OyAMarad HKKHTa X Ba y CoH

QAHHTaH. Arap 6y coHnap KBaApaTNapHHHT HHFHHAMCH +: AaH  KarTa

6yAca. y1apHHHr AHFUHANCY GHPAAH KaTTa G¥AMAcCaUrH IXTHMOATHIH-
HH TOIMHT.

2.11. Tasakkaanra xap OHPH HKKHOEH KaTTa GYIMaraH HKKHTa
MycOaT X Ba & COH QAMHraM. Xys<g |, y/x<C2 GYANIWIK 3XTHMQIAHTHHH
TOMMHT.

2.12. Hkknta x Ba ¥ xakHKKi cod |x| < |, 0<Cy< | TeHrCHIAHK-
JNaPHH KaHOATAANTHPaAHTaH KiAMG TaBaKKAAHra TaHAdHALH. X' <<y
WAPTHHHE §aKAPUAHIH 3XTHMOAIHEHHH TOTHHT.

2.13. Ukknta x 8a y xakukhit col |x| <5 3, ly| <5 Tenrchanukaapun

x
HKAaHOATAAHTHPAAHIaH KHAHWG TABAKKAAHra TaHnaHalM. ; Kacp My

GaT GYAHILN IXTHMONNHTHHA TONMHT.

214, R paauycAd DROMpa HYMra f PaldHyCAH KHYHK OHpa
molsawTupnirad. Katra noupara TaBakKadHra TawaHraW HYKTa
KHYHK ROHPATa XaM TYLHIIH IXTHMOATHIHHW Toltkur. ([lowpara Tywnw
IATHMOANIHTH JOHPA 103Hra NPponoplUHoHan GYAHG, YHHHT MOANaLIHIUKMIa
GOFAHK 3Mac Ned (apa3 KHAHHANK.)

2.15. Paanycu 15 cm 6faran wap mapkasuian 25 cM Mmacopana
EPYFNHKHHHI HYKTaBHA mauGanw wofinawran. Llap cupruaa tamaxka-
JHTa ONHHTAH HyKTa EpHTHAraH GYAHIIH SXTHMONIHFHHH TOMKHT.

2.16. Nunaad Tomoy g¢= |4dcmM KkBaapatT HKHpKHG onnHran R=25cM
PARMYCAH AoHpara padHych r=2 cM Gyarad wap TaBaKKanNHra
TawnaHaganw. Arap wap aa6aTra NoHpara Tylrca, YHHHT' 6y TellHK
YeTAAPHra TerMad yHRaH ?THP KeTHI 3IXTHMOANHTHHH TONHHT.
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2.17. R paauycau 1oMpara Mynraiam onTHOYpPYaW HYKH YHIHAraH,
Dospa WyHra TaBaKKaIHra TAWAAHFAH HYKTAHHHT oaTHOypYaK WuHra
TVIUHI IXTHMOAIRTHHN TOIMHE,

2.18. KpajpaTHHHTr TaRHHABHFEH YYHIAH YHHHT [OHArOH3JHAAH
KMUMK HXTHEPHH paanyc GHTaH afinana YusHATaH, ARNBHA KBaapaTHUNT
6y yura sra 6Varan ToMoHnapuHn kecHG FTHIUH 3XTHM QANHIHHH TONHHS,

2,19, R paanycad aianajla TaBaKKaaMra Hykra TaHaaMaaw. By
HyKTa afiaanana Gearwaa6 Kyuuaran A wyKraaaw R paanwycaau Kar-
Ta 6¢aMaran mMacodana ETHIIH IXTHMAQLN'THHH TOMHMT,

2.20. Mupaaap KVAuauG KHAnHraH TYCHK MuHanap opacu 100 M aaw
KILTHG, GUD dnank O¥iisua wolnawTtHpuaran. Keuraurn 20 m Bfaran
KeMaHHHE Oy TVCHKHH TYFrpH OYpuMAK OCTHAA xechS §Tramna, muMara
AYY KCAHWH SXTHMOATHEHHH TONHHE. (HH3HKHHHF KEHTAHIHHH XHCOG-
ra OIMaCIHK MYMKHK.)

2.21. ¥aywaurn 12 cm 6yaran AB xecmara Tasakxaaura C Hykra
Kyinnann. AC kecmara Kypuarad usaapar wosH 36 cv® sa 81 cm? nap
opacuia GV IHIIN IXKTHMOVIAHTHHH TONHHT.

2.22. Ywaapu (0; 0y, (0; 1), (1; 1}, (1; 0) 6¥aran kpaapatra Tapak-
Katura {x, y) Hykra Talaawans. By wyxTaunur koopasHataaapw
#<72x TEHFCHWTHKHY KaWOaTAAHTHPHLIH IXTHMOANIMIHHK TOMMM,

223, R pagnycin aoupara TaBakKaAWra TAWNaHTaH HYKTAHMHC
JOHPAra HYKH YH3HATAH KBAAPATIa TYWHLIIH IXTHMOAAHCHHEH TOMHHC.

224. R pagdHycAan Jgoupara TapakKaiHra TalufaHraH HYKTAHMHC
AOMPATA HUKH YH3KATaH MYyHTa3aM yuSypuanxa TYLHHHIH 3XTHMQATHTH-
HH TOMHMF.

2.25. Tea adnanaérran AnCK My(T COHAArH TeNr cexTopAapra
ampaTuAraH Ba ynap waebar OHAaH ok.ea Kopa patraapra 6%¥n0
uuksaran. [luckka Kapata ¥K yamnaau. YKHHHT cekTopnapaaH Gupura
TErHWH 3IXTHMQAIHTHHH TONHHT. (FHHHMT Texknc Qurypara Tterkw
3XTHMaAARrH Oy ‘PUrypaHuHr 103Hra nponopuHoHan aed oapas
KHAHHAAH.}

2.26. Pa3peakauunap panHONPHEMHHTH CHFHAANADHH YIYH THAKHH-
AarH Yactoranapna Aaspwit pasHmaa Xxap 2 muv na 16 ¢ pasomuaa
KaGyl KHNaaH. Arap CHrHANHK Kafd KHAHW yvyyn Kabyn | ¢ gad Kam
6¥amacanrn 3apyp 6yaca, panHoNpHEMHHKHRNT 10 ¢ naBoM ITaanrad
CHIHAJIHH Kaid KHAHWH IXTHMOAAMTHHH TOMHHE.

2.27 Yayuaurn L 6Yaran A8 venedon auuuacuuwir C HywTacuaa
(YHHHD XQNATH JAHHHA GYAHYA TeHr HMNOHWATAH). YIRAHW pYH Gepau.
C Hyxtawuur A wWykragaw [ naH Kuunk G6¥aMarad Macogaza Kol
NALWFAHAHTH IXTHMOQATHIHHE TONHHS.

2.28 ASpONOPTHHHI KYHOHPHI CHCTeMACH (TH3IHMH) MypaKka®
METEOIIADOHTAAPAA CaMatéTnapui 5 MHH NaH Kam O¥amaran opanunk
GHaaH KYHAHDHWHR TabMuaaaian. HKxkuTa camorér mansaa Gydnua
Gupn coat 10 aa, wkkuMuyncn coat 10 y |0 Munytaa azpoapomra
K¥HHIAApK Kepak. Arap GHPHHNH CBMOAET AIPOAPONTa MaABaAra
HicBaran 10 MHH aTpodHna, HKKHHYUHCH 5 MuH aTpodHaa YeTHaHWWw
OuaaH KHPHG keanww MyMknH Gyaca (OynAa xaaBanaaM KFpcaTHAraH
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WETAPAAADAA  UYETNIHHULIAD HATTAMHIIADH TEHI HMKONHATAR Oeb
$apas KHAHHANK), HKKHHYH CIMONIETHHHT KYTMI! JOMacHra Ketu$
TYPHUIN IXTHMOQUIHIHHH TOMMHE, .

2.29. Tomown a Oyaran mynTazam y4GypyaknapaaM TepHara
nNapKeTra r paAHyCAM TaWra TaBakKaanra Tawnawge. Taura
yulypuaKaapaan xev KaACHCHHHHI TOMOHMIA TEFMACJAHIH X THMQAIH-
FHHH TOITHHT.

230. a yIynankaaru cTepxent TaBaKMaaura 3 6yaaKKa GYAHHIH.
Xap xafich GF1anunir yaynaurn a/4 Aan KaTTa GFAHWH 3XTHMQLAHIH-
HH TOMHNL,

3.1. Nya-6yom aorepeacununr xap 10000 Guaetnra 150 ra Gyrom ba
&0 Ta nyn 0TYyKRapu yiHanaan. Bup noka aoTepen GuaeTw 3racHHWHF
Oywom €KH YA 1OTYFH WTHD ONHW 3XTHMOAHTHNH TOMHNT.

3.2, Meprauuunr 6utra ¥x yand 10 ouxko anuw sxthmaranry 0.1 ra,
9 0uKo oMW 3XTHMAH 0,3 ra, 8 8K YRIAH KaM OMKO QAHW IXTHMONLAHIH
0.6 ra renr. Mepranunnr 6uTra ¥k yauG O tanaH Kam Gyamaran ouko
OAHIWH IXTHMOMAHTHNH TOMMMNT.

3.3 MMapruanard 10 7a neraanutir 8 tacH cranaapr. Tasakkaanra
QINMra¥ 2 Ta NeTAAMMHMI aKanAW OHTTacH ¢TaMAapT Gyamwe
INTHMQIHIHHH TONNNS,

3.4. Awnkaa 10 Ta geraan Ofand, ynapuunr 2 Tacu WocTaMaapr.
Tasaxwaanra atyHrad 6 ra JeTanb HyxAa GuTTagaW Kyn GfAmaraw
HOCTAHAAPT AeTadb GYAHWM IXTHNMORIHIHHH TONMHT.

3.5. Mepraduuur FuAHK coxara ypuws sxTHMoan 0,05, THKKHINHKKA
0,2; cakkuananuka 0.6. Burra.¥K yauaaan. Kydindarn xoawcanapuuur
IXTHMONIHKIRPHRH TOIHN.

A — KaMuaa 8 ouxo GAHHTaH.

B — B aaH x¥n oMKo aanHran.

36. Awnkaa 8 Tta o 82 12 ta xHaua Gup xHn wapaap Gop.
Tapakkadura yu4ta Iap OAMHHANH. YJapHWHI aKaaauw OHTTacH
OK GYNHIIH 3XTHMOAJAHIHNH TOMHHL.

3.7 fwwkaa 8 T1a ok Ba 12 Ta WKM3awA wap Gop. Tasakka.Iur
5 ra wap anudaan. YIapHHHT WuHAa OHTTAAaH Kyn G¥amaraH ok wap
GFAMIIH 3XTHMONNHTHHH TORHHF.

38, flwnkaa 9 va ox Ba 14 ra Ku3nn wap Gop. TabakHanura 6 Ta
tap OAHHAAH. YMAPHHMHI HYHIA KaMHI3a HKKHTACH OK wWwap GyaHWH
IXTHMOANHTHHH TOMMMK,

3.9 Kucmounit TapSusAvunnap Kywnw Taaaba VéuuHroxra Gopaw.
®yr6anra 0.3 sxTrMarnnk Gunad, SackerGanra 0.4 3xTHMaNIHK GHAaH,
satefiGarra 0,2 3XTHMQAAHK GHAAH YHNTA COTHO QIHW MYMKHH 3aH.
TanabaHuar mMycoBaKara TYWHINH 3XTHMOGALTIHIHHH TOHHT.
Tanrabauunr OGackerGan €xH poneirBal MycobakacHra KHpa aIHW
INTHMONIHTHHH TOMHHT.

3.10. Awnukia 8 ra kuana , 10 ta awna ba 12 ra k¥x pauriary Gup
xua1 wap Sop. Tapakkaaura yuTa wWwap atHHalW. YIapHHHI aKaAAwW
HKKHTACH OHP XHA paHrAa GYJAHUIH IXTHMOAIHRTHHH TOMMNI.

3.11. ¥craxonada y4Ta cTaMoK WwAal TypuGan, CMeHa AaBoMKiaa
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GHPHHYM  CTAHOKHHHT Oy3wavwn IXTHMananrk  0.15 ra, WHKRHYH
ctaMokuuku 0,1 ra, yuunun cranoknuin 0,12 ra tenwr. Cranownap Gup
naifitaa Gyanamaian 1e6 ¢papas kuanb, cMeHa NaBOMHEA aKkadaH OnTTa
CTAHOKHHHI GY3HAHWH IXTHMOAAHTHHK TOMHHT.

3.12. Kyruna 15 1a ok, 20 ra xopa, 25«1a Auma, 10 ta KHann wap
6op. TaBaKkaJHra OAHHFaH Wap oK, HOPa EKH KHIWA GYAHLIH SXTHMON-
AHKAZPHHH TONHHT.

3.13. Kyrtuna 10 1a ok, 15 ta kopa, 20 ta rima, 25 Ta kHawn wap
G6op. Tapaxkanwra OAHHFaH Wap ON, Kopa éKH KH3WIT 6fanwn
SXTHMQIAHKAAPHHH TOMUHT,

3.14. Hiuuk yuyra cTaHOKKa XW3MaT KypcataaH. CMena aaeoMuia
HIWYHHHHT 3pataluyBHMK TaNaG HHAHU 3XTHMOANHTH OHPHHYN CTAHOK
yuyH 0,7 ra, ukknHun cTaHok yuyH 0.75 ra, yyHHUM CTAaHOK yuyH 3¢a
0.8 ra Tedr. CMeHa DABOMHIA MWMHHHHT apajalliyBHHH K3ACHAHD
2 Ta CTAHOKHHIM Ta120 KHJAHLIH 3XTHMOQIAKTHHH TODHMT,

3.15. BavTa VK YIWHLUAA HHILOHTA TEKKAIHW 3XTHMQIAHTH GHPHHYH
MEPraH yuyH p ra HKKHHYHCH yuyH 0.7 ra tewr, butra ¥K yadwana poca
OH) MApTa HHWOHIa TEKKa3HIL 3XTHMOANHIH HKKaNa MepraH yuy
0,38 ra TeHr 3KaHAHIH MabAyM. P HH TONHM,

3.16. Bupop ¢uIHK MuxIopHH OGup Mapra Favawaa Gepnarau
aH IKAHKAZH OpTHK G¥aran xatainkka A¥a Kyfnw IXTHMoAHTH 0,2 ra
Tenr. Ty¥prra GorankMmac ¥avaw ¥TkaswaaH. Kynu OGunam OurTa
yadawna OGepHaraw AHHKAHKALAH OPTHK Gyarad XaTOAHKHa A¥x
KYAHATGHAHK SXTHMOAJIHTHHA TONKHT.

3.17. Bup nota nya-6ywM norepeAcH OGwaaH IOTHW XTHMOAAHTH
1/7 ra Tenr. 5 gova 6uneT cotHS arH6: a) GewiTa GHACTHHRHE XaMMaCHTa
lotHid, 6) akanan GHTTa GHACTra IOTHW INTHMOIAHIHHE TOMHME,

3.18. Bup Oupura Gornukmac 3 ra ¥K yanwia akaaauw Gup mapTa
HHIIOHrA TeKKadWll 3XTHManaury 0,.9984 ra tewr. Burra ¥k yauwnda
HHUWIOHTa TEKKAIHW 3NTHMOMAHTHRHE TONMHT.

3.19. AGoHenT TepaéTraW Teaedo HOMEDHHHHI OXHPFH PaKaMHHH
ICHRAH YWKapHG KYAAH Ba yHH TABAKKAJWIB TepaH. Yuuur 2 tanaw
OpTHK GfaMaran mypadPakHATCHI YPHHHLW KMAHWH 3IXTHMQIIHTHHH
TOAHHT. -

3.20. BuTTa §K YaHLINA HHWOHrA TeKKa3IHW 3IXTHMOMIHIH 0.2 ra
TeHr. 8 7a YK yanaan. HHWOHHN AKCOH KUAHLL yuyH Xed 6§aMaranda Gup
MapTa HHWOHrA TeKKa3Hl evapau 6¥/1ca, HHUIOHHHHT AKCOH KHAHHHUW
IXTHMOAJIHIHHH TOMUMT.

3.21. Tanaba uMTHXOH caBarnapuiunr 25 Tacudad 20 TachMuruHa
tafiéprawra yarypaw. TanalavuWr TasakManura Tawnaraw 4 Ta
CaBOAHHHT KamHla 2 TaCHHH GHARW IXTHMOAJIHIHHH TOMHMK.

3.22. Oeun y3oxaawnG GopaéTraH HWlIOHra KapaTa 3 Mapra ¥K
y3an. HAwoHra Ternil aXTHMOAAKTH $K y3HuIHHHE Goumia 0.8 ra TeHr,
Y Keduuru xap Gup ¥W yamwaa 0,1 ra kamanan. Opun:

a} yvanra xanaa TeKKH3A QIMacaaru;

6) akaanH GHp MapTa TeKKa3Hw;

B} HKKH Mapra TeKKa3iHll 3XTHMOMIHTHHH TOMHMT.
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3.23. Miuruxon Suneruna 3 ta canan 6op. Tanabaunkr SHpHHUM 9a
HKKHHYH casonra ¥apob Oepuiw sxtumonanrn 0.9 ra, yuunuw casoara
aca 0,8 ra TeNr. Arap HMTHXOHHA TOMBHPHIN YuyH: .

a) xamma casoanapra maeol Gepuw Kepak;
6) 2xanm 2 ta camonre KaBoG Oepuwt Xepax Gyaca,
TanalaHHHT HMTHXONHH TONUIHPHW SXTHMOMJIHIHHH TORHAC,

3.24. n Ta oK Ba m Ta Kopa wap 6yaran KyTHaaN 2 T2 AP aTHHaAM.
Quuurast wapnap TyPaH pauria GJAAWA IATHMOMLTHIHRR TOMET.

3.25. Kytnaa 10 1a ok, 15 Ta xopa, 20 ta2 Awua Ba 25 Ta Kuana wap
Gop. BurTa wap arwnaad. Qnunran wap:

a) KHIMT, oK ékH Hopa S¥inwm;
) AUKA EKn KMIHA O¥anton,
B) OK, KOPa €KH RWHA SFAULIK INTHMONAKTHHH TONKKE,

3.26. Tawra 4 mapra Tawsanaan. Tepban TOMON pPoca HKkKW MapTa
TYIUALIE IXTHMONIHTHHH TONHNHT,

3.27. Jaém OOAHraUHAAAPHHHHT APMUCH OTYRIH. AKanau Gurra
oGnuraunara 0,95 faK KaTra IXTHMOANKK SHNAH IOTYK URKHIUKY A WORY
XOCHN KMANUS YuyH HeuTa obauraumn <othG onHil KepaK?

3.28. ftumkaz 90 ta ApowaH ba 10 ta Apokcna aetaan Sop. Auryeuu
KeTMa-KeT (Kahtapnu& conmalt) 10 ta aeraae anaau. Oanuran derannap
OpacHAa:

a) APOKCH3AapH RYNAHIH,
6) xeq G¥nmaranaa SHTTACH APOHCHI GFAHWN IXTHMOATHTHHH
TONHHT.

3.29. Hukuta §/HN CONKAcHNM HEYa MapPTa TAWNAHTAKA3 aKaMIH
6up mapta 12 ouko Tywwsiwdra 0.5 gan kam GyAmaras SXTHMQNLANK
OHAAH HINONY XOCHN) KHAHUI MYMNHN?

3.30. ¥iivn wuxxuta TAWRMKHAHr OWpPH KetMa-KeT 2 RapTHAHH
OTIYHYa A3BOM 3Talk (NypaHr HATHMA XHcobra onuumakan}. Xap Oup
FAMHUHHHHT NAPTHAKK 0THIUY IXTHMoaaury 0.5 ra Tewr Ba aARHHIH
NaPTHARAP HaTHIKBAEPHTA GOFAuK sMac. Fius G- napradraua Tyratm
INTHMOANHIHHH TONHAT.

4.1. 10000 ta «HAMAT KeNTHPHATAH AOTapHpMIap Kadeahxaa
MTTa xaTte Kerrad. Mageanpaw Tapawwaawra oauunrax 100 12
torapHeM KHAMATH OpacHAa 2KamiH Gurra xato kHAMat GopaKcH
XTHMOATHTHHY TOHEE.

42 Onry ramnasd  (XamMa NaMnanap Xap XuA)  paARONPH-
MHHKHHHE OHTTa JaMpnacH «XyinO» wongn. TIpHEMHEKHK Ty3aTh yuyH
AHMHPIATH  IIEMEHTAAH TaBIKMAAMTa TAHNAHIAH  JaMRaHH  0axb
NANAWTHPIIALH BA APHEMHHK TeKWHpud KFpuIaan. TTpuénuunnnsr

a) GuTTa NaMNaHd;

6) HKKHTAZ JaMNaHK;

B) YYTa JaMNasn AAMaWTHPraHAaH CYHr oaaTaarsaes %iw1ac
THIUK IXTHMOLAHTHHN TONHHT.

4.3. Typr onun uMIlOHra wapata Mabay Oup TapTaliaa YK yauwra

AHUWNG QIHILAN: HaBGATAATH OBMH YHAQH OAXHHMR OBNM MHLWIOWTA
(KH33 QIMAraH TAKARPA2rena §ay3aan. Xap Sup OBHHHHNT HHWIOWCA
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TEKKRINIL HXTHMOMARTH GUp XuA Gaut, 0.8 ra Tenwr. Hiwonra KapaTta:
a) Gurra;
6) HKKHTa,
B) yuTa VK Y3MAHW SXTHMQATHTHHH TONMNE.

4.4. Pakaman Kyad ymymuft yKnaa T¥prra anck Gop. Xap Gup aucxk
pakaMnap Gunaw Gearwnauran ontuta cextopra OVaumurad. Kyagmu
AHCKNAPAATH PaKaMAap MAaBIYM KOMOHHAUHA (¥ KYJNGHHHT «CHPH»0aH
H6OpaT) TAWKHA ITTAHZArHHA O4HI MYMKHH. PakaMAapHHHT HXTHEPHA
KOMOHHALMACHHH TepHO, KyADHR O4HLI MYMKHHAHTH 3XTHMOQLTHIHHH
TONHHT.

4.5 MexaHuamra yuTa Oup XuA AeTant KHpaAn. Arap MexaHH3IMHH
AHFHILAA Vv4aAa €T3 b YPHHTa ¥a4aMaapu uvaMaita GeArwnaHraHuaaH
katra GVarad aetannap KYAMACA, MeXaHHIMHHHI wWwH Oy3Wwnanm.
FuryBunna 5 rack kavra yavamaary 12 ta Zetaab Karau. Arap AnrFyeun
AeTaarapHH Tabakkaaura oaca, Gy JAetannapiad AHFHATAH  MeXa-
HHIMHHHT HOPMAJa HWNAMACAHK IXTHMOWIHFHHH TONHH.

4.6. KopxoHana APOKCH3 MaXcyNoT yMYMHA MaXCYAUTHHHT ¥pTauva
2 Yonn Tawxna ragu. fpoxan maxcy1orHuur 95 % pHH GHPRHYM Hap
TAIUKHA 3TaaK. TaBAKKANHTA QIHHTAH MaXCYJaoT:

a) TeKWHpHWAAH VTraH MaxcynoTiad oaMHral §¥aca;
6} raitépnrawraH yMyMHA Maxcy1oTaaH onHHrap G6¥Aca, yHHHr
GHPHHYA HABIH GVAHWH IXTHMQAIHTHHH TOMHHT.

4.7. Oaun yaokdawaérran HHUIOBra KapaTa 2 Mapra ¥k yaau. OtHw
GOoW1anraiaa HHIIOHME TerHw 3XTHMaMIHr 0.8 ra reur, kedwurn xap
Kafchw ¥K yauwiza »ca v 0,1 ra xamanan. OBYHHHNC:

a) Xap HKKala XKQTA32 XaM HHUIOHTA TeKKala GAMAC/HIH;
6) akanad GHP MaprTa TeKKA3ZHI 3XTAMONAHIHHH TOMHKT.

4.8 «A» Ba «8» xoaucanap kyhngaruua: «A» xoanca — 4 ra yAKH
COKKAacHHH OHp MadTla TawnaWraHaa akaaar Gutta Gup TyliHww,
«Byxoanca — 2 ta cokKahu 24 mapTa TawnraHranaa akanay Gup mapra
2 1a Oup TywHwy. By xoancarapuuur KafcH GHPH 3IXTHMQNIHPOK?

4.9. Hwuw rtahépaafianran tetaniapuuur 8 %u npokcena. Cunab
KYPHIITA OQIHHraH  AeTaanap opacHia OGHPOPTa  XaM  APOKCH3M
6V IMACANIH 3IXTHMOAHTHHH TOMMHT.

4.10. Hechmank anekrpocraHunacHaa |5 cMena Myxauaucnapw 6y-
AHG, yaapHuer 3 TacK aéanap. Cuenana I Knwk Typaas. TaBakKkaaura
TAHAAHIaH CMEHANa 3pKakaap 2 TanaM Kam OFAMACAHIH IXTHMOUIHTH-
HH TOMHHT.

4.11. 30 varaGannir HWAa6 uHKapHW aMaIHETH yuyn TowKentaa
15 Ta moi, Papronana 8 Ta xoh, Qumasnkaa 7 Ta Mol ampaTaAraH.
Hkky FpTokuuar GHTTE waxapaa aMannéT FTHWH SXTHMOIIHIHHH
TOMHHT.

4.12. Kytnaa a nona o Ba & aona kopa wap Gop. Kyruaarn xamma
wapnap GHPHH-KETHH, TacOAH(HA paBulila aIHHaaH. TapTuS 6FAnua
HKKHHYH QAKHFaH WAPDHHHF oK G¥THWH IXTHMQIAHTHHH TOMMHT,

4.13. Kapranapuuur T¥anK AacTack {52 Ta xapra)aan Gupeapaka-
fiMra 4 Ta Kapra 0IHHAAH. Kyfingarw Xxoaucanap KapanralH:



«A» — QIHHraH Kapranap udnia xed GyaAmarania GHTTa «FHWTHH>
6yaaam,;

«B» — qrnAraH KapraJaap Humaa Xeu Gyamarauia OuTTa «K@pFa»
Gvaaan.

A+B X0AHCAHHHT IXTHMOANHTHHH TOMHHT.

4.14. Kaca6a yowmMacy €31a 1aM GAHWIA KeTadnran Garanap y4yH
15 Ta cnopr aarepura, 9 ta caféxIuk Narepura pa 4 Ta COFAOMNAWTH-
PHW narepura fAynranmanap axparan. Arap yuTa JpPTOKHHHL Ofa-
oHaaapu Onp-Gupura Goramk 6¥amaran xalla SuTTalaH AyatauMa
QIHG Kearad G¥acanap, Gy vy FpTOKHHHT GHTTa Marepaa naM QTHIIH
3XTHMOAIHIHHH TOHHT.

4.15. Bupunun KyTtHaa 5 Ta ok, Il Ta Kopa Ba 8 Ta Ku3Wa wap,
HKKHHYH KyTnaa 3ca 10 Ta ok, 8 Ta Kopa pa 6 Ta kuana wap Gop. Xap
HKKada KVTHAAH TaBakkaanra OGuTTalaH wap oIHHaiW. OAHHraH
uiapaap 6up X#a paHraa GVAHWH 3XTHMOAJIHTHHH TOMHHT,

4.16. Awuraa TYPT paHroard Faatak unaap Sop: ok — 50 %,
Ku3ua — 20 %, wumad — 209%, wkik — 107, Tapakwaanra oaHHran
FANTAKHAHT AWHA €K K¥K GVAHLWIH 3XTHMOAIHIHHH TOMHHT,

4.17. Tahépaanaérran aetaanaprunr ypraua J %u aponcus. Cu-
HAL YYYH QAHHFaW 5 Ta JeTadHWMr opackla GHpPOPTA XaMm APOKCHIH
67 AMacIHrN IXTHMOITHTHHK TOIMHHT.

4.18. Kyryuana 30 % ¥ ok, KOIraHnapu KM3HA FaNTak uNaap
apanawTHpuarG wifinaran. TaBakkatura aTHHraH HKKn FaaTak wn Gup
XHA paHraa GYAHHIN IXTHMQWIHTHHH TOMNHHI.

4.19. TexHnH KapoB cTaHuwAcHra 20 Ta MalWHHA KEATHPHALK.
YaapHuHr 5 TacHaa wpHw kHMcMHAa, 8 Tachla MoTopaa HYKCOHAap
6vanG, |0 Tacura xey Kanaad HyKcoH TonmuAmaan. MOpHi KWcMmuia
HYKCOHH G§araH MaWHHAHHHT  MOTOPHAE XaM HYKCOH Gopanry
IXTHMONTHTHHN TOMHHT.

4.20. 12 §run OGara pa 18 ku3 Gora Gop rypyxaaH 2 KW
TABAKKANHIA TAHAAHAH. ¥NAaPHHHr

a) umkkanacw ¥Fua Gata:
6} wH3 Gana Ba YFHA Gona GVANWA IXTHMORIHTHHH TONHHY.

4.21. Xapuiopra 41- Yauamaard nofag3an 3apypanri IXTHMGATHI
0.2 ra teur 6yacun. lactaabku OGewTa xapuiaopHuur 41- Yavamaaru
noAagaaany cfpaur IXTHMQLIMIHHY TOMHHT.

422. | pa 2 pef Gearwnawral 2 Ta ¥AMH COKKaCH TaWAaHIM.
DHPHHUM COKKAZarH OYKQIAPHWHT HKKHHYH COKKAlard OMKoMNaplaw
KaTTa GFAHIH IXTHMQIAHTHHH TONHHE.

4.23. ¥iin coKkacHHR TalAaHraHaa ydT Ekn yura Kappaiu ouKko
TYWHIIH 3XTHMOIIHTHHH TOMHHF.

4.24. Hwun 4 Ta cTanokka xuaMat kypcatagn. Bup coar lapoMuaa
GHUPHHYH CTAHOK MUWYHHHHT CO3A3IW  Yy4yH apafawyBHH Tanal
KHAMACAHK 3XTHMonaurh 0,2 ra TeHr; HKKuW4d CcTaHox yuyw 0,25;
YSHHUYH CTanoK yuyH 0,6 ra, TYpTHHYH cTaHoK yuyn 3ca 0.4 ra tenr. Bup
coaT BaBoMHAa OHpPOPT3 XaM CTAHOKHHHC HIUYHHHHT apanallyBHHH
13,780 3TMACAHTH IXTHMOAJTHINHE TOMUHT.
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4.25. Tanaba oAdit MaTeMaTHKALAH HWMTHXOHTa TaREPAAHHIM YUYH
MaTeMaTHK Taxan1 andzaw 20 capaara Ba reoMmeTpusian 25 7a
caponra Xapol rtafiepaalm xepax. BHpox, y matematuxk taxanasad
15 Ta, reomerpualaw 20 ra casoara xapof Tahépnad anaM, XGA0C.
Buaetaa 3 ra caboa Gop: 2 Ta TaxawndaH pa | Ta reoMeTPHAAAH.

a} ranala HMTHXOHHH aWIOfa TOMUMPHILIH (Y4ara CaBoATa AaM
wapob GepHIWAK)

6} AXWHIA TOMWHPHIH {HCTANTaH HKKHTA Ca8oa1ra Maeob GepHlun)
IXTHMQAAHTHHH TOMHHT.

4.26. Jlerannapra 3 Gocknuza Huwaoe Gepraain. BapuHyn GocKHuaa
APOKCHA 1eTa b aAHIW 3XTHMOMAKrW 0,02 ra, nkkwnuucuga 0,03 ra,
yauHuucnia 0,02 ra reur. Aipum GOCKHYTapAa APOKCHI 2€TATb QTHLI
SoraHKMac Xoancanap ael papad KhanG, 3 1a GOCKHYIAH CYHT APOIIH
DeTaNb QKU IXTHMOAJAHTHHH TOMHRAT,

4.27. 1,2.3,4,5 pakamaapaaH GHTTACH, XQITaHAAPHAAH AHAa GHTTacH
TautaHaaW. TOK COH TaHnanran 6¥AuG, yRWHr

a) GHPHHNNM raaja,
6) HKKHHYH rania,
B) HKKAAa rajia XaM TANAAWFZHAMIH IXTHMOATHIHHH TOMHHT,

4.28. - TapTHOAH JIMTEPMHMHEHT EAHAMACHHHHT OWTTa XaaH Ta-
BaKKaJIHMa TanJdaHanH. Tanranran xapga Goll AaroHaAb 3NEMEHTAaPH
GF.IMACAHTH 3XTHMQIAHTH p, HH TOMHHT. lim P, HH XucoSaaHr.

Lk J

4.29. ¥4 KHIUH r3,JIMa-TanjdaH Taurawd Tawnakan. Kumia SHpRHYH
6V.1M6 replsin ToOMOH Tylica, Ywa wrraH XucolfmaHafv. Xap Kadck
FAHHUH YYYH 1OTHW IXTHMOVLAHFHHA TONMHHM

4.30. Hekkn kulW  TaaMa-radgad  Tawradd Tawaakan. KaMza
BupuHun 6§an6 repGam TOMOH Tyuwica, .Fua jotrrad XucoGnanaauw. Xap
KafcH YHAHHYH YYYH IOTHI SXTHMOAAHTHHH TOMHHT.

5.1. MMaacTmacca fyaanap yyra npeccaa Tadépnamazd. [ npece
Gapua rfaanapaunr 50 % wuu, 11- 309, III- % HHH HWAab
unKapasn. Bynaa | npecc Finanapuunnr 0,025, [1 wuar 0,02, N1 wnar
0,015 kucmr HocTanpaprawp. TadAép ryaanap HuYHAAH TaBaXKanmra
OAHHCAHH CTaHAAPT OVIHIUK 3IXTHMOAIHIHHE TONHHT,

5.2, MMaacrMacca Gyiom1ap yura aetoMaria Tailiiépaanaan: | aato-
MaT maxcyaotwuur 409% unn, 10-35% wnu, I1-259% wnuw wiwnat
yuHapaau. Bywna | astomatuuwr 0,13, M- 0,025, [1-0,025 knemu
HoctaH2apT Oyomaapaip. Tavaanraw crannapr Gyiom I asTomaTna
TAAEPAIHTAHAHTH INTHMOATHIHHH TOITHHS.

5.3. O¥xonra 4 JNaMAoyka 3apoaMaa TaREpAaHran OHp  XHa
.naunouua:lar kabya kuau6 ammnau: | 3asogaan 350 aowa, Il pam
625 aowa, !l naw 245 powa Ba IV nan 850 aowa. Jlamnoukanap
1500 coatinan opTuK BaKT éxHwH xTMonurk | 3asoa yuyw 0.25 ra,
I1 3aBoa yuyn 0,30 ra, I1l 3amon yuyn 0,40 ra, 1V 3asoz yuyw 0,75 ra
TeHr. IyKoH Toxkuanapura JaMnovKanap apanawtHpHG TepHS uHKn.a-
an. Coru6 onuHrav namnouykakmar | coaTrfiaH K¥n BaKT &wHWW
INTHMONAHTHHH TONHHE.

-
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5.4. OwGopra 1000 Ta noAuMNHAK KenTHpuAaH. Ynapuunr 260 racu
| 3apomna. 400 rack 11 3asoaaa ba 340 Tack I1] 3asosna TahlpaauraH.
MOAWANHAKHUHT HOCTAHAAPT GFAUGE YHKHWH 3XTHMOATHIH | 3aBon YU¥H
(.08 ra, |1 sason yuyn 0,025 ra, LI aasoa yuyw, 0,04 ra Tedr. TapakKanu-
Fd QIHHTEH NMOAIUHITHHK HOCTaHAApT S6¥aud wvKan. By noawHnHuKHHHE
| 3asonna TahépraHraHAHrH IXTHMQAHIHHH TOITHHY.

5.5. Jaexrp namnoukadapn napruackumur 0% w | aasoana,
40 % w I sasonna, 50 % w M 3asoana tamépramran. SHpoxcua
JAamnodna wmaal wukapuw [ aapoa yuyn 0,02, Il 3apoa yuyn 0,008,
Il 3ason yuyu 0,006. Tapakkaiura OTHHFAH NaMMOMKAHHHT AP OKCHI
G6VAHIH 9IXTHMQIAHTHHH TOMHHT.

5.6. Coaranap y4ra 3ae021a TaHépAaHaIH Ba AVKOHIA KeATHPHAAIH.
I 3asoa wmaxcyrorwunr 40 9% wum, 1 3ason 45 % wan, Il 3aeon
15 % wan tanépraiam. | saeon vahépraraw coavaapuuar 90 % u,
I 3ason coataapunnar 70 % . U1 3apon coaTaAapuiHHr 90 Y n nara-
puaa6G keraan. CoTHG QTHHIAH COATHHHI HACApHAEG KCTHIDH 3XTH-
MOLTHIFHHKY TORHHAT. ;

5.7. Hxknta sAwHKAa paaHonamnaiap Gop. BupHHun  Alwukia
12 aamna 6¥an6, | TacH APOKCH3, WKKHHYH AwHkaa 10 Ta JaMAoNKa
6VvauG, vaapuuHr | tack ApokcHd. BupHuud Awukaaw GuTra NamMna
OTHHHG, HKKHHYK RWHKKA CoInHaaH. HKKkHHMH AWIMKLAH TaBaKKaaura
QIHHIAH JAMIAHHHT APOKCH3 BYAHILH IXTHMOMAHIHHH TOMHHF,

5.8. Bupunun wamoana 6 Ta cnopr yctrach sa 4 Ta GHPHHYH
Pa3pALIH CMOPTUH, HKKHHYH #MaMoAala § Ta GHPHHYH PAa3PALAH CAOPTHH
Ba 4 Ta cnopr yctacw Gop. By mamoanap ¥iuwnunwdapuaan TyanaraH
TepMa #aMoada |0 §éinHum Gop: 6 YAMHUM — GHPHHYN HKAMOANAH,
4 VAWHYH — HKKWHYH xamoanaw. Tepma MamoalaH TaBakkasaura Oup
Yitnnun TaHNanaawr. By YAHHYHHHHC CNOPT ycTacH GYAHWH IXTHMOAIH-
THHH TOMNHHI.

5.9. XamMma GvIOMIap HKKHTA Ha3opaTui TOMOMHAAH TEKUIHPHAANH.
BYWOMHHHT TeKWHPHUI Yy4YH GHPHHYH HAIOPATUHIa TVWHILH 3XTHMOA-
-Taru 0,55 ra, HKKHHYH Ha30PATHHTA TYLWHWH 3XTHMonanrh 0,45 ra venr,
BupHHYH HA3OpaTUHHHHI HOCTAHAApPT GYIOMHH §TKAaInG 0GOPHIN IXTH-
Mananrn 0,01 ra, uKkkuHun Hasopatyd yuyh 0,02 ra tenr. Tapakkannra
«CTaHAaPT» TaMFannw GylOM oIMHranaa y Apokcwd G¥aub uwakau. By
OYIOMHHHI HKKHHYH Ha3CPaTHH TOMOHHIAH TeKIUHPHJIraHAHIH 3XTH-
MOMHTHHH TONKHT.

5.00. Anrnlu  yuyw pJeTannap MKKHTa CTaHoKNa TaRépnanuG,
VAAPHHKRT GHPUHYHCH HKKHHuncwra HucBatan 3 mapra kyn nerane
HilAa6 uynKapaad. DBynha OupHHuYM cTaHok wumnal uuKapanHraH
Zetaanaphunr 0,025, uKkHHud cTanok yuyH 0,015 KucMHH4 ApoOKcu3
Aetanaap TawkwA 3Tann. TapakKanura AHFHIL yuyHW onWHran OWTTa
deTadAs ApoKAH OG¥AHS dnkan. DBy aeTasHHHr HKKHHYH CTaMoOkna
TafiépraHran GYAHIIH IXTHMOINHTHHE TOMHAT,

5.11. 9 ta 6up XWN ENHK KyTHHMHr Xap Gupuia daKaT paHraapH
G6uaan apraanyeun 10 Tagan wap Gop. 2 Ta KyTHIa 5 TadaH oK wap
Sop, 3 KyTHaa 4 TanaH ok wap Sop pa 4 KyTHoa 3 raaan ok wap Gop.
Tyrmauanu SocHl HaTHMacHAa KallcHAHp KyTHIAH OK wap oTHAKG
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unkan. By kytnga 3 Ta ok wap S¥AravAHrH IXTHMOQAAHCHHH TOMHHI.
5.12. 4 Ta wmepraH Gxp-Gupura GoFaHK OFamaran Xoraa OurTa
WAWoHra Outragan ¥y« ysawnap. by wmeprasaap ¥uyu HHLLOHI A
TEKKA3HIL SKTHMOANMKAZpPH Moc pasuwga 0.4; 06; 0.7 0.8 ra venr.
Ornw Tyraranaan CYWr HHWGCHAAH y4Ta JKHUHT H3H TONHAAM. T¥pTHHYH
MEPrAHHUHE YKM XaTO KeTTAHAHIH IXTHMOAIHTHHY TOOHAT.

5.13. Bupxwun KyTuna 10 Ta wap G6yau6, ynapHuir 8 Tach ok,
WKKHHYH KyTuda 20 Ta wap 63446, 4 tacu ok. Xap Kafich KyTHAaH
taBakKkaaHra OWTTaAaH luap QIHHAW, CYHrpa Tasakkaaura Oy
WapABpHHHT GupH  oaHuid. OK Wap QIHHFAHARTH  IXTHMOAIHTHHH
TOIHHI,

5.14. Taaabanapyuur Kyphauin orpaania 2 1a Gpurata GupuH4w
GocKHy Tanabanapuaa, 6HTTa Spurana sca HKKHH4H Gocrny Tanabana-
PHAAH TyIHAraH. BupuHun GOCKHYNapHWHHT Xap Kafcu Opuraiacuaa
5 AHrHT 8a 3 KHI Gop, HKKHKYH GOCKHMAAPHHKT GpuranacHaa 4 #nrur ba
4 Ku3 Gop. Kypba tawnaw GuaaH oTpAa GpHragamapuHWHr Supuiad
ulaxapra Gopull y4yH GHP KHIH TaHMAHIM.

a) PluruT TaHNaHTaHAHTH 3XTHMOAJTHTHHH TONHHT,

) ArraT Tasnanrad. Yuuar 6HpuH4n Gockny TanadacH 3KaHH 3XTH-
MOTIHTHHH TONMHHT.

.15, OmGopaa 3 ta (QabpukanaH Maxcynor Kenaau: OCHpHHYH
palpukadhr Maxcyaord 20 % uu, ukkuuwun pabpuxannkn 46 95 Hw,
yuuuuH pabpukankky 34 9% w4 Tawkwa sraan. HocTanpapr Oyom
HIH1A0 suKkapu 1-dabpuka yuyH ypraua 3 9% wu, 2-dbabpuka yuyu 2 9,
Hi, i5-paBbpHKA YHYH 1 24 HH TaLUKHA 3TaAH. Arap TasaKKaAHra oIHHIaH
6yioMm  Hoctampaapt GYaca, yuuHr l-paGpukaiga Ta#eépranraHAHk
INTHMOANHCHHH TOMHHT. .

5.16. HMThxonra kearaH 10 1aAaBaHHHr YUTACH awN0, TYPTTACH —
AXIUH, HKKHTacH — §pTaya Ba OHTTacH — éMoH Taliéprapankka sra,
HUmThxon Ouaetnapuaa 20 ta cabon Gop. Anto TaAéprap/iHkka »ra
tanaGa Gapua 20 Ta capoara, axwH raféprapaukka 3ra tarata 16 Ta
capaara, yprayacd 10 ra caBqara, éMoHH 5 Ta capoara masob Gepnuwn
MyMKHH. TaBakxatWra YakHpHAran tanaba Gepuara J Ta HCTAAraH
capanra apoG GepaH. By tanabansnr: a) awno tahéprapamkxa;
6) EMOH TaHEPrapAHKKa 3ra 3KaAMAHTH 3XTHMOANHTHHH TONHNT.

5.17. PaauonaMna y4Ta 3a80AHHHr Xap Gupuian Tervwan (0.25; 0,50,
0,25 s3xTHMoAAHKNap GHAaH Halyn KHAWWadW. Bup HHA  wuuda
NaMNOUK3NEPHHHT HLWASBH MHKHW 3XTHMONAHTH [-33B0OA AaMnanapH
yuyn 0,1 ra, nkkanus yuyn 0,2 ra, yunnds yuyH 0,4 ra venr. Tapaknaaura
TaHAIHraH AAMBIHHHC GUP AHA HUMALH SKTHMOAAHIHHH TONHHT.

5.18. Bensun KyAHW WoXOGYACH QNGHNAH EHFHA B3 10K MIUWIKHARAPH
a6 Ttypaan. ¥napuuir 60 % ® 10k MawnHanapuaad uGopar. YTHG
KeTaéTraH MaWHHANMHT GeMaun KyAWur woxofyacHra KHPHG VTHW
IXTHMOLAHTH 10K MallMHacH y4yH 0,1 ra, enrua mawmuna yuyw 0.2 ra
Tedr, Uloxofuara mawnna KupHO Keaan. YHHHE 10K M3ILUKHACH SKAHNUTH
INTHMONAHIHHH TOTHKT.

5.19. Kypuawwra 1000 noka ruurr xearupuagn. Afnna Fuwitewrr
cHHuw sxtHmanwrd 0,003 ra tewr. Kypuanwra: a) 2 ragaw opTuk
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CHHIAN FHWT. O) aKaanu OGHTTA CHATGH FHLIT KEJITHPHATAHAMCH
IXTHMOANHIHNH TONHHT.

5.20. Cnapraxkwanana |-rypyxaau 4 tanaba, 2-rypyxaau 6 tata6a,
3-rypyxnamn 5 ranafa KaTHauIMOKAa. l-rypyX TanabacH HHCTHTYT TepMa
Mamoacura 0.9 3xTuMonIMK GHAan Kaby.n Kuaunaan, 2-rypyx Tasabach
yuyH Oy sxtuMmonnnk 0.7 ra, 3-rypyx tanabacu yuyw 0,8 ra Tewr.
TaBakkaanra Taunawran TanaGa HHCTHTYT TEePMa JHAMOAcCHFra Kabyh
KuanHzu. By TaaaGanuur afich rypyxaa JKHLWH 3XTHMOAHPOK?

5.21. Purnaran snextp 3awmmpra | Typ cakaaruy KyinaMwm
MYMRUH, ¥ Kyyadahutt opTHG Metranga 0.8 3xTumonanx Guaam wurnab
keradn €xu |1 Typ caknaruy KYAHAHWH MYMKHHKH, ¥ Jwa wapontaa
09 3xTHManIHK GHAaH uun1al KeTanw. {‘ryp CaKnaruy 3aHxHpra
0.6 sxtumonank Guaan, Il typ caknaruy sca 0.4 3xTumarnnk Gunau
YAAHHWH MYMKHH. 32HXKHPFa YAaHTaK CAKAATHY HINT3 TYWHOG KeTaH.
Ka#cu Gupu axmuo.mnfo«: I Typ caraaruv kjfiuaranumn éxn il Typ
CAKNAruY KYHHATAHHMH?

5.22. Huvu Oup xumn neTatnapra HiNoB GepHnaguraH  yuTa
CTaMOKKa Xu3MaT Kypcatanu. Hpokcw3 aetatb wwnab YnKapHW
IXTHMaRAKIKR |-cTanoK yayH 0,02 ra, 2-cranok yuyw 0,03 ra, yduuuu
cranok yuyd — (.04 ra reur. Humos Gepunran nevannap 6u1ra AWHKKa
Mohnavann. |-CTaHOKHHRT YHYMIOPAHTH 2-CTanokka HucGaTaw yy
MapTa OKOPH, 3-CTZHOKHHHI YHYMAOPIHTH 3C2 2-CTAHOKHHHT YHYMAOp-
JHFHFA HHCGATAW HKKH MapTa nact. Tapakkaiaura QIMHMIAH JETAJHHHT
APOKCHI GYAHO HHKHIMH IXTHMOANHTHHM TOMHHT.

5.23. Camanérra Kapara yura ¥K yauaau. |l-orHwaa myaxanra
Teryw axtuMoannury 0.5 ra, 2-ornwaa 0.6 ra, I-orwwaa 0.8 ra tenr.
Burra VK Tekkanza CaMONETHHHT ypHO TYIMPHARUL  3XTHMOGATHIH
0,3 ra, wkknta ¥K Texkanaa 0.6 ra Tewr, yuTa FK TeKKaHdIa 3Ca
CaMQNETHHHT YPHG TYWHPHAHWH aHHKIAKD. CaMoneTHHH ypHO TyILUpH-
JHUWHA INTHMGRAHFHHH TONHHE,

5.24. Yuta ctaHoK NoHBefiepra geralaap eTkaduwG Gepaau. |-cranok
YYYH APOKCHI eTaAb YHKapHw sxrumanaury 0,03 ra, 2.cramok yuyyw
0,02 ra, 3-cranok ywyyw 00! ra teHr. l-CTAHOKHHHI YHYMAOPIHIH
2-cranoknnkura HWcGaTaM yd Mapra  OKopH. 3-CTAHOKHHKH 3ca
2-cTaNoKnMKHra HucGatan 2 mapra wokopH. KotBefiepran tapakkadnra
QAHHIaH NETAJHHHI APOKCH3 GVNMHWH IXTHMONAHTHHHE TOMHHY.

5.25. Aurye uexdra metaanap 3 Ta aBTOMATZaH KeJATHPHAAIM.
I-apTomar 0,3 %, 2-aeTomar — 0,2 %, 3-asromar 0,4 % npoxcna aetaan
HWaa6 YuxapHiwu mabaym. Arap l-aetomataan 1000 ra, 2-asTomatnan
2000 ra, 3-aeromataaH 2500 Ta nerasp keatwpuaran Gyaca, duFuiura
TABAKKAANTA OAHHTAM JETAJMIHHT APOKCHI OVAHWH SXTHMQUIHTHHH
TOMHHT,

5.26. Furnw uexmura gevaanap 2 ta GYnuMian KeATHPHAaAN:
1 Gyanmaan —70%, I Gyawmaan —30 %. Bynaa I 6¥aum ne-
raanapuinnr 10 %u, 11 6Faumumku sca 20 % u apoxcns. Tavakkaaura
QAMHIAH ACTANHHHT APOKCHI GPANWM IXTHMONTHIHHH TOMHH.
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5.27. SaekTp samnouxanapa napruackudur 20 % wuw 1. 3aeon,
30 % wuuu 2-3amon, 50 % nun d-3ason tahépnaraM. [-aagon yuyH
APOKCH3 JBMITONKA HLNal YuKapuis sXTuMonakrd 0,01 ra, 2-3apoa yuyH
0,005 ra, 3-3asoa yuyn 0,006 ra venr. TapakKanHra QITHHM3H
AAMNOYKAHKHT APOKCHI GYAHIUH 3XTHMOMAHTHHE TONHNE.

5.28, OmGopra 1000ta aerans Keatupuadu. Yaaprunr 200 tacu
[-3aBonaa, 460 tacw 2-3apoaaa, 340 racw 3-3apoana TaliépaaHrah.
JeTadHUHT APOKCHI 6FING YHKHIWH 3XTHMOIAUMH [-2asox yayw 0,03 ra,
2-3am0n yuyH 0,02 ra, 3-3apoa yuyw 3ca 0,01 ra venr. TaBakkanura
OMHHFAH AeTaJb APOKCHI GYAnG YHKOH. ¥YHuur |-3apoana ranéparadran
GY.AHMI IXTHMOITHIHHH TONHNT.

5.29. J¥xonra 4 ta n1aMna 3asoAnAa Talépaadran GUp xua anexTp
JamMneykaaapH keatTpuaau: l-3asopran 250 rta, 2-3asondau 525 Ta,
3-3apoanan 275 Ta pa 4-3aBoanaH 950 Ta. Jlamnovkawuur 1500 coarnan
K¥0 éniin axTHMonanru 1-3asoxn yuyd 0,15 ra, 2-3asox yuyw 0,30 ra,
3-aasoa yuyn 1,20 ra sa 4-3asoa yuys 0,70 ra tewr. Jlamnouxanap
TOK4Yarapra JKoA.ralTWpHaaéTranaa vaap apanawnG xeran. Cornb
GIHHraH AaMnoukanudr 1500 coatnaH OpTHK €HHWH XTHMOAJAMTHHH
TOMHHT,

5.30. MMaactmacca Oy iMaIap y4Ta CTaHoKAa rai’légaauann. I cranow
6 TvH MaxcvaoTHHHE 50 % wen, [1.30 % wun, 111 20 Y5 wu Taii€paaian.
B.uia | cramok Gyomrapununr 0,025 wucmu, II wunr 0.02 kuema,
11 wwbr 0,015 kueMn apokcens, Cranzaprra kapof SepvBuH GylOMHHHT
I cTANOKA) TAHEPAAHFAHIHK IXTHMQUAHTHHH TOMHAHT,

6.). Lexaa 6'ta Motop Gop. Xap 6up MOTOp Y4yH YHHHM Ma3kyp
HalTia HWra TYUMPHITAHAHK 3XTHMorawry (.8 ra venr. Maskyp
maiTaa a} 4 Ta MOTOp. 6) XaMMa MOTQPTap HIWIFG TYLHPHAFAHINK
IXTHMOAAKTH; B) Sapua Motopaap YYHPHG K¥HHATAHAMK SXTHMOINHTH-
HHK TOMMHHI.

6.2, Bup a0Ha .0TepeA GHAETHr2 OTYK YHKHII  3XTHMOQAJTHTH

|
5 faTenr. 6 ra Gu1etra ara 6¥n6: a) HKKHTA Ouaertra; 6) yura Ouaerra;

B} XamMa GHAETAApPra JOTYK YHKHWH IXTHMOANHIHHH TONHHT,

6.3. BaHaknap OPTHACAH YYTA KeMa KeNHUWIH KYTHAANTH. CTATHCTH-
KAHHHT . KYPCATHIWHNE KeNTHPHAAETTaH OGaHamnapHHHr AYnda aifHub
Konniy 13 % nu Tatkua sTankH. ¥ xonga a) 6HTTa KeMaHHHT; 6) HNKHTa
HeMEHHHT; B} y4a/Ja KeMaHHHT afHHraH MaXxcynor OGHAZH KeAHLIH
INTHMOAJIHTHHH TONHHT. Bapua kemanapnary GamaHJapHHHT afiNuMa-
rad G{HIWH IXTHMOATHIH HHMAra TeHr?

6.4. AsToGarana 12 ta MmatnHa Gop. YaapHHHr Xap GHPHHMHT AYara
YHKHIY 3XTHMaaHre 0.8 ra Tenr. AproGa3za MebEpria HLNAIUMH yyyH
Kamuaa 8 ra mallhWa Aynaa G¥anwH Kepak G¥aca, adToBaIaHHHT
MeBLEPHIA HWAALWHK SXTHMOMIHTHHH TOMHHT.

6.5. Teneanaophuur kadaraT MyAZaTH HYMAA TabMHPAAWNHK Tanal
3THUWIH 3xTHMananre 0,2 ra tenwr. Kajonar Myagath wvuaa 6 rta
TeNleBHIOPHHHT a) OuTTasan kynm Gyamarawn; 6) akanand OGuTTacu
TABMHPAAWHH TaAal 3THUWH 3XTHMOQUIKRTHRN TOMHHT,

6.6. TaBakkasWra QAWHFAH feTafHUHr HOCTEHAApT Gianww
sxTHMoaHre 0,1 ra tedar 6G¥acun. TaBakkaawra oaunran GelwiTa

* 504



ACTEAHKHT MKKRTAAaH K¥n S7AMaraun HoctanAaptT GVAHIWN SXTHMQLANH-
FHHN TONUHT. .

6.7. 6 Ta Oana’M OMIAZA KaMHIA HKKHTACH KH3 Sana Gyaniua
INTHMONAHIHHE TOMHHE. YU 6003 TYFnaKlK sXTHMOAAUrkHN 0,51 1e6
QAMHC,

6.8. Burra sorepen  OGHACTHIa IOTYK MHKHUIN  SXTHMOAJMHTH

; ra Tedr. Onruta GHNETHHHI IHI KaMHla MKKHTACHTA IOTYK YHKHIH
IXTHMONTHIHHH TOMMHHT.

6.9. O6BEKTHA AKCOH KHAWW YYYH KAMHAA 3 MapTa HHUIONTa TerHl
kepax. 15 Ta ¥x yawaan. Xap KafcH oOTHIIAE HHMINOHFA TerML
sxTHMonaHrH 0.4 ra TteHr G6¥aca, OOGBEKTHHHI AKCOH KHAHHHW
IXTHMOAIHTHHH TOMHMI.

6.10. CHraw nafiTHaa HWNAMAK KOIHL 3XTHMOAAHTH Nap Gup ac606
yuyd 0,4 ra rvear. Kaficu xoamcanwer 3xTHManaury xartra: 4 Ta
GoFrAHKMaC cHHBWIA 2 Ta acGobHHHT HILNAMAR KOMHILHMH €k 6 Ta
GOFIHKMAC cHHaWAa 3 Ta acOoGHHHr HWNAMAR KOAMIIHMK?

6.11. ¥craxodana 8 ta Morop KuAaAnTH. Xap OGHP MoTOp yuyH
TyluaukKada kHIMG KetHw 3xTaMananrn 0,7 ra venr. Tywrava: a) 4 ra
MOTOPHHHI KHIWG KeTHln, G) Sapya MOTODNAPHHHI KH3HO KCTHIUH,
B) GHPOPTA XaM MOTOPHHHT KHIHG KETMACAHK IXTHMQIAHTHHH TOMHHT.

6.12. Hwwkna OGHp Heda MMHr cakdhardvnap Gop. Yaapuuur
ApMHcHHK |-3aBoA, KaaranWwhr 2-3aeoa tafépararan. Tasakkaauwra 5 ta
CANIATHY QAHHAN. YAApHHHI: a) HHKKHTacH: 6) KaMHIa HKKMTaCcH:
B) HKKMTalaH k¥nu [-3apoana TaképaaHraHAHK IXTHMOMLTHIHHR TOMHHT.

6.13. Kafich SupH SXTHMQIARPOK: TeHr Kywin pakuG Gu.au Viinab
TYPT MAPTHAAGH YYTACHHH IOTHIUMH €KH CaKKH3 NapTHAIAH KaMh.la
GeWTACHHH WOTHIUMH (AYPAaHT XHCOGra omuHMafian)?

6.14. ¥iinn cokkacwun !0 Mapra Talinanranga yura KappagdH oudnho
HKKH MapTadad k¥n, JekHd Oewl MapTajsH KaM MapTa TyLWHUIK
IXTHMQIAHTHHH TONHHT.

6.15. flwhkaaru zetaanapunur 40 9% w |-3apoana. Koarawaapu
2-3aBoana Tafépaanwrad. HWHIIAH TaBakkanura 7 Ta AeTaNb GAHH.H.
YrapHHHr HYHna: a) uKKHTacH; 6) 3 ranad K¥n 6¥amarann; B) 2 Tadan
OpPTHFH |-3aBoafla TaitépaaHran GYAHWIN IXTHMOAAHTHHH TOMNHHF.

6.16. Hwun 50 Ta aAactroxra XH3Mart Hipcataiu. 8§ COdTAHK HW

|
BAKTHAA JACTrOXHHMI CO3NalHH TaAab THUWIH IXTHMOLIHMH 3 ra

TeHr. Kaicn GHpH 3XTHMQAAHPOK:

a) 17 ra aacrrox coanawnd tanrabd sraln.

6) 16 Ta gactrox coanatunu Tanal 3TaaM.

6.17. 3apoa ajxonra 5000 noma cudatam Gyrom xiHatauw. Xap
GylOMHHHI A¥A1a WwHKacTaaxnw 3xTHMaraurd 00002 ra Teur. HAyana
5000 SyioMunHr: a) poca 3 racH; 6} 3 ralaw OPTHFH WHK2CTAANHILH
3XTHM QRUTHIHHH TOMHHE.

6.18. Kunoreatpra 730 tomowaduy curanu. a) 3 Ta Tomowalbun GHp
Kyhaa (macanaw, | maprtaa) TyFuarawaurd; 6) 3 Tanan kyn 6yamarau
TOMOWAOHH SHp KyHAa TYFHATIHAHIH IXTHMOAAHTHHH TOMHHT.
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6.19. Kypnawwra [000 aowa ruwT xeatupunnn. Tawww ea
KEITHPHW NadTaa FHILTHAHT crin 3xTemotanrs 0,003 ra renr.
Kypuanuira: a) 2 tadaH OPTHK CHHFaH FUIWIT KeATHPHATAHAMK,
6) KaMHAa GHTTA CHHHK FHWT KEATHPHATEHAHK 3XTHM QATHTHHH TOMHHI.

6.20. Yanakaiinap Vpraua 1% Hu fawkua staaw. 200 tanaGa
opacuia: a) poca 4 ta; 6) 4 Tanaw kaM Gyiamaran danakaf Gopaury
IXTHMQLIHEHHH TONHHT,

6.21. Oykonra 1000 wHwa mabaad cyp KeATHpHAAH. Kentupuw
NalTHAA WHLIA HWIMIWHHHT CHHHG KaTHWwH 3XxTHMawHrk 0,003 ra Teur.
O¥wonra: a) poca 2 ta; 6) 2 TagaM KaM CHHFAH WHIA MIHW KeATH-
PHATAHANTH 3XTHMOJTHIHHE TONHHT.

6.22. Mapcauk 10000 wycxaza won 3Ttwagu. Hapcaux nycxaca
HOTVFPH GeTaaMraHauk 3Ixthmonakrn 00001 ra terr. Xamma Hycxa
HYHIa poca D 10Ha APOKCH3 A3 PCAHK GOPAHTH IXTHMONAHTHHH TOMHHT,

6.23. Bewr Gunasam ow)ana yuTaaaw OpTHK KKl 6aTta G¥aMacaHrH
IXTHMOQLTHIHHKM TORMHT, (¥Fna Gona Tyruantin axtuMortnre 0,51 ze6
QlHir.)

6.24. Kntof caxudacnaa Nato yvipaluM 3XTHMaranrH 0,002 ra tedr.
200 caxnparn KuTo6 TemliupHaMonaa. a) 2 caxudana; 6) 2 2aM opTHK
Oy Maran caxudala xaTo y4ypallH IXTHMGAJIHIHHH TOITHHT.

6.25. A xoancanuHr py¥i Gepuur 3xrHMaranry 0,4 ra tedr. 10 Ta
cwiopia A xeoawca 3 Tanaw kyn G6yamarad xaida py¥A  GepHu
PXTHMOVLIHIHHA TOMHHT.

6.26. 3aso01 1Vkotra 6000 1o0ua cidatan Gyom WMyvatan. Fyana
LIHKACTIZHHW  SXTHMQOAAHTH Xap Oup GyioM yuyd 0,00025 ra Ttenr.
Kinarnaran 600 nona GyioM opacula afnda: a) poca 2 Tacu; 6) 2 ralan
K¥NH WHKBCTI1AHIaH GVAHWH IXTHMOAAHIAHH TOMHHT,

6.27. Knnoteatpra 000 Ta ToMowalHH cHFaaK. a) 2 Ta Tomowa-
OHHHHHF GHPp KyHAa (MacadaH | MapTaal TYFHATAHAHTH IXTHMQWINTH;
6) 2 1alan K¥m G¥amaraH ToMowaGHHHUHE GHP KYHAA TYFRATAHIHTH
IXTHMOLIHIHHH TOIHHT,

6.28. llapcauk 40000 nycxasa 4on stuaran. Jlapciuk Hycxacuaa
KaMYHIHK GVauw axtimatanru 000015 ra tedr. ByTtyH uycxaga poca
6 2oHa MaMUHAHTH Gop 2aPCAHK GYIHIUH 3XTHMOANHTHHH TONHMT.

6.29. A xowcanunr p¥ii Gepuw xTHMIAnry 0,45 ra TeHr. 40 Ta
CHHoaa A xoawca 8 Tagaw Kynm Ovamaram xaina pyA Gepuwn
IXTHMOVIHTHHH TOMHHT,

6.30. YcraxoHaaa 9 1a Morop wwarasanth. Xap 6up Motop YUyH
Tywrada KnanG ket sxtumananry 0.6 ra vewr. Tywrava: a) 3 ta morop
KHIHG KETHIUH 3XTHMOLIMTHHH, G) xaMMa MOTOpPAap Ku3HWG KeTHLUH
IXTHMQLTHIHHI, B) GHPOPTA NaM MOTOP KHIHG KeTMACAHTH IXTHMQLIN-
THHH TONHHT,

7.1, T¥nlan ¥x yauwia 6utTa VK y3u6, HHILONrA TEKKa3IHW
sxtumatranrn 0.8 ra Tear. 900 ta YK yIuaranaa yAapHHHT Kamuaa
690 TacHHHHT, KinH Guaan 740 TacHNHHT HHLIOHTA TErHILH 3XTHM QN -
FHHH TOMMHT.

7.2. Boaraap Hywwwaa ypraua 109 Opakka #Ay2 KyAuInw
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KyzaTunaiu. 400 ta Garrnan wnGopat naprumza 299 TadaH OpTHFH
APOKAN GYNMIUH 3XTHMOANHTHHK TONHKE,

7.3. XapawaTlaHaéTran HHWOHrA GHTTa VK YIMIIAD TeKKA3HLW
IXTUMOAAUTH 0,7 ra Tewr. 20 ta ¥K y3uarania 15 TacHHHHC HMLIOHra
TErHIA INTHMOAIHTHHH TONMHE.

7.4. BuTTa ¥K y3uW1a HHWONFa TeKKa3HLL 5XTHMALAKTH 0.4 ra TeHr.
320 ta ¥ y3warawaa 100 TacCHHMHr HHILUOHFA TECHIUH XTHMOLTHFHHH
TONHNT.

7.5. BepHaran YCUMAHK YPYFMHHHT YHWUG unxyauanaurw 90 % um
TAWKHA 3Taan. Iknaran 800 Ta ypyFHHHr kamnaa 700 TacHRUHT yHHO
UHKHIUH 3XTHMQLIHTHHH TOMWHT.

7.6. A xoancanuur 900 Ta GOFIMKMAC XOAHCANAPHHHT Xap GHpHAa
p¥h Gepuun sxtumaniwrn p 08 ra Tenr. A X0AHCAHHHI KaMHAa
710 mapra, xi¥nu 6uaan 740 MapTa pvil GepHiLH 3XTHMQTIHTHHH TONHHT,

7.7. A xoaucanutr 900 ra GoFanKMac XoaHcaHUHr Xap Sapraa p¥i
GepHIn 3XTHMQAAHTH p 0.8 ra Tenr. 4 xomHcawWur: a) 750 mapra;
6) 710 mapra p¥ii GepHWH IXTHMOIIHIHEH TOMHHT.

7.8. Knto6 caxnpacnaa xato G¥anmm 3xtumanaurk 0,002 ra teur.
500 caxudad knurob Tekwnpunain. Kamunra 3, k¥nu 6r0an 5 caxidaia
XaTO O¥AHIUH INTHMOMIUTHMH TOTHMT.

7.9. 100 ta cranok Gup-Gupura Gornauk GYamait ww.aadkad, Gymaa
V.IAPHHHr Xap OHPHHRHE 6 COaT MW BAKTHAZ Y3IAYKCHI HULIAL
sxtaMananrd 0,8 ra Tenr. OaTh coat ML BaKTHAA KaMHAa 75 Ta, K¥MH
6HAaH 85 Ta CTAHOKHHHI Y3AYKCH3 HILNAUWIH 3XTHMONAWTHHH TONHKS.

7.10. 100 ta cranok Gup-6upHra Goramk Gvamal wnaian, Gyvia
yAapHuHr xap GHpHHHHT 6..coaT HIW BaKTHAA YIIYKCHI HULIELW
axtemonanry 0,8 ra renr. OnTH coar Hw saKTHaa 85 Ta CTaHOK YX1YHCH
HILNALIK 3XTHMOMLIHIHHH TOMHHT.

7.11. ®abpuka 73 % O6upuHYH HaB MaXcyaoT 4ukapaau. 300 ra
MaxcyoT H4HAaH GHPHHYM HaBAMA2pH COHM Kamuaa 219 ra Ba Kium
Gunan 234 Ta GVAHIUH 3XTHMOAIHTHHH TONHHI.

7.12. ¥itun cokkack 500 mapra Talunanaid. Bynaa Gup ouko KaMHa
70 mapra Ba KynM Guaad 83 MapTa TYWHWH SXTHMOINHTHHN TOMHHS.

7.13. Tanra 400 mapra TawaaHaid. [ep6an TOMOHHHHMI KaMHAA
204 maptra sa K¥nH 6unan 214 MapTa TYWH UK IXTHMOAIRTHHH TOMHHT,

7.14. Xap Kaficn yuta getanunur 9 TacH crawnaprra xanob Gepanw.
Oaunnran 50 Ta geraniap WuMaa cTaHlapTra xamo0 Oepaiauranntapu
codn KaMuAaa 42 ta, KYoH Guna 48 Ta GYANUIM 3XTHMQILAHTHHH TOTHHT,

7.15. ¥hun coknack 500 mapra tamnaMaan. Bynia GHP OYKOHHHT:
a) 83 mapra; 6) 78 MapTa TYWHLIN IXTUMOIIHIHHY TOMHHE.

7.16. Tawra 400 mapra Tawianaad. bBywia repbay Yomonuuar:
a) 200 mapra; 6) 160 MapTa TYwHIH IXTAMOAIHTHHK TOMHHT,

7.17. Mepraninir OHTTa VK y3HG HWWIOHTA TEKKAINI IXTHMOATHCH
0.75 ra Tenr. 100 MapTa ¥K y3WArania Hewonra: a) kamuaa 70 sa kynu
Gunan B0 mapta; 6) Kynu Gunan 70 MapTa TeKKaIHUl IXTHMOAIHTHHH
TOMHHT.

7.18. Arap xoaucaHWHr Xap GHp cHKOBAa PYA Gepril 3XTHMONIHTH
0.2 ra Tenr 6yaca, 400 ta.cuwosaa yHunr 104 mapra pyh Gepuum
IXTHMONAHIHHH TAKPHOAH TOMHHT.
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7.19. Arap Goramkmac 1000 Ta cunoBnapHuHT xap Gupuaa A Xoanca
0,5 axteMaInuKk GunaH pyi Gepca, yuuur Kamuiaa 500 mapra pii
GepHWH IXTHMOANHTHHH TONHHT.

7.20. Arap GorHKMAC CHHOBNAPHHHT yMymui comn 600 ta 6§aub,
XOTHCAHHHT 3/10X412a cHHoprapaa pyh Gepvwn 3xTHMonaurk 0,6 ra Tenr
6faca, xooucaHHHr kamria 342 pa xynu Guaan 378 mapra pii Gepunwu
INTHMONTHFHHH TOTIHHT,

7.21. T¥naas xap 6}15 anoXHila YK Y3SHILAA HHLIOHra TEeKKAAHIM
sxTHMoaTnrH 0,9 ra Tenr. 20 Ta ¥K yIHAraHAa HHIMOHTA TErHULIAP COHH
16 nan kam, |9 nan opTHK GYIMACAHTH IXNTHMOINHTHHH TOMHHC.

7.22. KapGonuT FyiravyaiapHy aBTOMaTHK NpecclaHranaa yaap

¥YMYMHH COHHHHHT —g KHCMH TaMFacH3 6¥naan. Taeakkaaura oinuran

450 Ta Fy.)ava opacHaa TAMFACH3NAPH cotW KaMuila 280 ta, k¥nn Guaan
320 ta GYNHIIH IXTHMQAIHTHHE TONHKT.

7.23. T¥naanw ¥« yauaranda HHwon 0.8 3xXTHMaNIHK GHAaH AKCOM
G6¢aaan. 2000 T4 ¥k yawaauw. Bynaa: a) wxamnaa 1200 mapra, jewHu
11500 aam opTHK G¥simMaraH Mapra HHWOHrA Ternw; 6} KamMaa
1200 MapTa HHWOHTA TerHIl IXTHMOANHTHHR TOHHT.

7.24. Arap ypyrFHuHr yHHO Ynknw axTeMarnurk 0,75 6¥aca, akwaran
500 ypyruunr 130 TacH YHHS YHKMACIHK IXTHMOANHTHHE TOMHHT.

7.25. ¥aun coxxacn B0 mapra tawaawann. 3 paxamu 20 mapra
TVIHIUH SXTHMQINHTHAW aHHKZaHr. (JlannacHWHT AoKaa TeopeMacHHH
K¥.L1aHr.)

7.26. Xap ¥WTa neTaAHunr 5 TacH craHaaprra KaBob Gepanm.
Quunran 50 Ta DeTaAHMHr CTaHaapTra )KaBol GepalHraHAapH COHH
KaMuaa 43 Ta, K¥nK G6uaan 49 Ta GYAHLIH IXTHMOMARTHHH TOMTHHT,

7.27. KapGonuT FinayanapHi anTOMATHK NpeccnanraHaa % KHC-

MH TamFacHd G¥aann. Tapaxxkanura onHHrad 450 Ta rijaua wuuia
TaMFacH3NapH coln kamuaa 300 Ta sa kinu Guaaum 30 ta Sfanwm
IXTHMOAAHTHHH TOMMHE.

7.28. T¥naan ¥K yaraHnoa HHILIOHIa TeKKaadWw 3xTHMarlaury 0.9 ra
TeHr. 900 ra Yk y3WArasna MHWONra TerHwap coHH Kamuaa 700 Ta ba
K¥nu 6uaan 720 Ta GJAHWH 3XTHMQMLTHIHHH TOMHAT.

7.29. 1000 Ta GOFAHKCHI CHHOBAADHHHN Xap Gupuaa A xoauca
0.1 sxtamanauk 6uran pyi Gepaan. A xonucanunr kamuga 100 ta, kinn
6unan 125 mapra pyA GepHIUH 3XTHMONAHTHHH TOMMHF.

7.30. Vimuw cokkacn 300 mapra tawnawaai. Bup ouko kamuia
60 mapta Ba opTHFH GHAaH 70 MaPTa TYLUHIWIH SXTHMOAIHTHHH TOMHHT.

8. Kyfiuna X anckper Tacoanduit MUKAOP TAKCHMOT KOHYHH SnAaH
GepHAaraH.

a) TakeuMOT GYHKUHACH F(X) HH TOIOHHT Ba YHHHT rPadHrHHH
YH3HHT.

6} X Ruckper TacoaH(Hi MHKAOPHHHT COMAH XapaKTepHCTHKaNapH
M(X). D(X), o(X) napun xucobaanr. P
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82.

83.

84.

8.5.

86.

87

88.

89,

8.10.

8.11.

8.12

8.13.

x | 52 ] s6 | 67|
P |o1]{o3]os]| o2
x| 16 | 20| 26 | 2
p [ os Joa ]| 01| 02
x|l |n=
P 02 | 01 0,3 0.4
X ) az 35 40
P o1 ]os ]| o2 o2
x |12 14 {16] 2
e oL ]o5] 03] 01
x |12 ] 14| 18] 2
P loa]or|os] 02
x | 35 | 30.| 42| 46
P o1l ]os]o2] o4
x | 23| 25| 28|
p o3 ]oz| 04| o
x|l 1wz | ®]| 2
p o2 ] o4 | 0a] oen
x| 2¢ | 26 | 38| 2
p |oz]o2] o5 ] ol
x | 25 | 22| 30 | 32
P o2 ] o4 |0a] o0
X 2 6 | 19| @a
P o1 ]| os | 03] o1
X | 4 | 47| 80| 52
P loz|oa] o3| on
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14l x Lo |12 | 14 | 16
P o2 03] 01]o0s
815] X 13 | 2 (23 | 2
P To2]o3]osa] en
s16) x | 7 | %0 | & | s
P oz ]oajor{os
817} x [ 21 [ 25 | 2 | &
P |01 ]osfo2] o3
g1a] x | 25 |25 | 30 | 3
P 1ol foz|os]o3
g1ol x | 66 | 58 | 60 | 84
P o2 o3| os] 01
820 x | o0 |64 | 67 | 70
P | o1 o3| os| 02
g2l x | a1 | 3| 3w | w0
P [ o3 [os | oa [ o
g2l x | 20| 2] 3 | &
P [o1 o2 ] o4 03
8ol x | 17| o |3 |z
P [ 01 | o4 [03 ] 02
824 x | 28 | 32| 4| 3
P or]o2]o02]os
gasl x | a7 | a1 | 43 { 45
P o201 o0s]? o2
826] x | 30 35 | 3} s
Pl o3]os|on] ol




ga7| x | 15| 20| 38|
P | o1 )os|or| oz

828] X o 25 il a1
P 0,1 02 | 04 | 03

829 X 10 26 20 2
P 04 | 03 | 01 | 02

830) x | o1 | w0 | 52 ] 85
[P 02|03 o] o4

9.X tacoanpuh MHKAOP F(x) TAKCHMOT PYHKUHRCH GHaaH Gepuarak
§Aca, KYAHIArHNapHu TOMHAF:
a) 3RYNHK PYHKUHA f(x) HH;

6) M{X), D(X). a(X) Ba P(0,3<<X<0,7)napun.
0,arapx<; 0,
9.1 F(x)=| x% arap Q<< |,
larapx>1.
0,arapx=s 0,
9.2, F{x}=[t’.srap O<xsg L.
l,arapx>=1.
(0, arap x <0,

9.3, Flx) =1 3x?42x, arap 0<<x<C %,
Ll.arap x>—;‘

0,arapx= 1,

94. F(x) = —;(x"'—x). arap l <xr< 2,

l,arapx>2.
0, arap x < 0,
95 F(x)=1{02x, arap 0<<x= 5,
l,arap x>>5.
0,arap x< —30,
96. F(x)= —’%‘i.arap —30<x< 30,
|, arap x>30‘.
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9.7.

9.8.

9.9.

9.10.

911

9.12.

9.13.

9.14.

Fix)=

Fix)=

Fix)=

Fix)=

(0, arap x5 0,
%(2——:) arap 0 < x<<a,

|, arap x>a.

0, arapxg—;—.

1 —sinx, arap -’21<xgn,

). arap x>>n

(0, arap x g — |,

-i:(x+ll.arap —l<rg %
1

I.arapx>?

(0, arapx<< 0,
| —cosx, arap O<x€%.

1, arap x>%.

0, arap x< 0,

Fle) = i_;,arap D 7, -

Fix)=

Fix} =7

F{x]=

l,arap x>7.

(0, arap x< 0,

?':—, arap0<<x< 6,
|.arap x>>6.

0, arapx<C 0,
—E-x;-. arap 0<x=<Z 5,
l,arap x>5.
0, arap x<; 0,
= arap 0<<x< 4,

16’
I, arap x>4.




0, arapx<: 0,
245 Fix)= l:—;f-’i.arap O<xn,
t,arap x>=n.

[0, arap x<C ——%,
9.16. F(x) =] —;{—+-;-sin3x. arap —-—%<x=g %.

il. arap x> %

(0, arap x g — |,

9.17. F{x) = %4-% arap —~ | <x<g 2,
1, arap x> 2.

'0, arap x<l ---’21.

9.18. F(x) =111 sinx, arap -——’:}(xg 0,

I, arap x> 0.
0, arapx<g I,
919, Flx)=yx~1 arap i<rsg 2,
l,arap x>2.

0, arap x@%.

9.20. Fx)= cos2x, arap —-3}‘—<xgn.

| arap x>n.
0, arap x < —-%.

9.2t Fix) = cosx, arap —-;-<x£ 0,

tl, arap x>0,
[0, arap x< 0,

922 Fix)= —:i,arap 0<x< 2,

l,arapx>2.
(0, arap x< 0,

9.23. F{x)= %-,arap O<x<C 3
|1, arap x>>3. ’
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9.24.

9.25.

9.26.

9.27.

9.28.

9.29.

9.30.

Fx) =

Fix)=

Flx) =/

Fix) =

Fix)=

Fix)=

F[x}::

(0, arap x< 2,
--;—x- l,arap 2<Cxsg 4,

1, arap x> 4.
0, arapx< 0,

2sinx, arap 0<xg-:—.

1. arap x>-;1.
(0, arap x < 0,

2 . L3
Vi sindx, arap O<Cx < e

l,arap x> —9’5.
In
0, arap rE

cos2x, arap -3—:—<'_x€ .

|, arap x>n.
0,arap e — I,

-é—[x+l).arap—-l<x§ {
|,arap s>\

0, arapr=g 0,

{/}.arap 0<r |,
{,arap «>=1.
0, arap x < 3,

1n—§, arap 3<<r<< Je,

1, arap x>>Je.



18-80d
ACOCHA COMNH YCYANAP

1§ YudnkAN TEHTAAMAARD CHCTEMACHHN CUHMWINNHF
N oprano — Fayce ycyanm sa yuuur rarbuxm

1600, Ywdy n Ta HOMEBIYMAH 1 TA MHIHKAW TenTasManap
cucremac Gepuaran S§acuu:
[yt kXt 0)x,mb,
Ay ¥+ Oyt Oy + gk o+ o gk, = by,
X1 Oyls + ot + Al + o Gy 0, m by,
Wity oyt oKt ox,=b,

..................................

anlx|+“w't+a-;‘:a+"~r"c+ e Q=

XKoprano - TaycHHHC  MOAWDHKEUHRABHIAR  ycyAnra Kypa Oy
CHCTCNARK euNll YUYH OHpop aa (s, n k=f. )  RosPrlMeHTHN,

MACANAN, ¢y v} He TaHARRMIS. Y XA Kuayovu Saesent 1e0 aranaam.
CHCTOMANHHY  OHPMNUH TEHTAAMACHRW a, ra 691w6, xocua 6GRaraw
TOHEAAMENN KeTMA -KeT g, {i== b, ) aspra KFnadtupall, cHCTeMaNunr

MOC { TOHIAGMACHHH YHAEH aARPCaN, GHPRHMK TERFABMANAN THIIREPH
Oupua TeArIAMEABPAE X, HOMAWIYM APKOTHAZAW BA HETHMAAS
GoOPHATER CHCTEMATE TeHr KY4AH KyRWAaTH chcTemara sra Gfaamua:

do ¥ d gty o000 u by,
a'fvetafix, Fallx 4 . Futpx, mdy
afivgtatlyr,da'in + talpx =y,
a'Yxyt afins ol . 4a'lx =by',

.........................................

a'Bxytalin,Halix t . Falix,mbl’.

Arap aly9h0 GFaca, ¥ Xanaa WOKOPHIATH KaPAEHHN Taxpopaal,

CHUTUMAHMHE WKKHHYN TENFABNACHAAN Tawxapu Sapya Tewriamanapu-
an x; HOMAaWAYMHM Rfxoramns (JKopaano yoyauwmir TayCccHRRr Mawaym

e



yeyanaan §apkH xaMm WYHAAH utopaT) Ba KyRHAArH CHCTEMara sra
6y¥yramua:

L 11

G‘HI.-I—G x?+a"]x3+a x‘+“‘+a x =b '
L

e, il

a‘glg]xg+al“x3+02':x‘+‘“+a x b 1

a]x +a| x‘+‘“+aﬂlx =b|:l

2

aBx,+afxt . +aix, =%,

—p'D
a(!lxa_'_a(ﬁlx‘_l_“_.l.a‘f' =0

By MapaéHWH as+:0 YuyH WyHra §xwaw 2apoM ITTAPHG, yUHHuH
TenriamagaH Talikapd Gapua TewrnaManapaa  xp HOMABJYMHA
AVKOTHE, ywly CHCTEMAaHH XOCHA KHIAMH3:

alx,+ a4 +alle,=bP,
a"§x,+a"'x,+ +a|2)x __bm
ot o+ +ae, =Y.
a4 .. +a|3|x”_blal'

@t ar =

Ba HHK0AT 6y MapaéHHN 1aBOM 3TAHpa GOPHS, KyRHAATH CHCTEMAra
sra 6YnamMua:

aff™ "xy=b""",
a;;~llx3=b;uull'

aﬂ-ﬂ x!l= bl'!'_l|‘

Arap a',;;"=0 6¥aca, TeHINaMaNapHHHr YPHHAAPHHR AAMALUTH-
Pl opKaau g'i~ V30 WapT 6aKAPHAZAMFAH XGATA HKEJTHPHLL MYM-

KHH.

By cucremanan xy, Xz, ... . xa HOMAWIYMJAPHAHT KifiMaTAapx
TONHAAAH, TEHMAaMadap CHCTEMACHHH eHHIWHHHT HOMaBWAYMAAPHH
KeTMa-KeT AJKOTHIUra acocnaHrad Maswyp ycyan MXopdano — Fayce
ycyau peb atanannu.
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by ycynHu TeHrNamanap cHCTEMAcHTa 3Mac, GAJKH WY CHCTEMAHHHT
FICMEHTAP AIMAWTHPHITAD EPAAMUAA DHATOHAN KYPHHHIIME KEATHPH-
AYBYH KEHTaATHPUATaW MAaTPHLACHra K¥Anall Kyaafpokaup.

MynoxazanapHHur yMyMHAAHTATa 3apap eTKa3aMarad xoa1ia pakar
TYPT HOMABAYMAH TYPTTa TeHrNaManap CHCTEMaCHHK KapafMua.
Y xo1pa GyHiaf CHCTEMAHHHT KeHraATHPHAraH MatTpHUWACH KyHMAATH
KY¥pHHHWLA G¥nanu:

), 228,3a,b,
Qy Qo Og3 G, by
2y apapayb;
g, 8p2paub,

A=

Xan kuaysun 3neMedT cudathia Souwl AHArOHANAS TYPraH 3JeMeHT
OMHAAR (@, (=1.4). Xan KuAyBuUH 3INEMEHTIA KeCHWYBYH CaTp Ba
YCTYH MOC PABHUIQA X84 KuAye<u cATP Ba XGA KuAyewu ycryn 1eb
aTanamm.

KenraATnpuaran A matpuuailan yHra skenbadent A'" matpuuara
YTHIL Y4yH

— A MaTpHuaza Xaad KHAYBYH INeMEHT TaHAaHalW (Macaaad,
a5 0);

— Xad KHIYBYH CaTp 3KBHAA/eHT MaTpHlara yirapuwcua K¥uupnb
83MAH6, Xan KHAYBYH YCTYHHHHI Xald KHAyBYH 3neMenTiaH GowKa
6ap4a 31eMeHTNaPN HORNAPTa KeaTHpunais,

— IKBHBAJEHT  MATPHUAHHHT  KQATAH  3JeMEHTNapH  «TYFpH
TYpTOYpuaKk» KownacH 1e6 aTanyBun Konaa 6Fin4a KafTa aHHKIaHAIN,

By KOMAAHHHF MOXHATH Kyfinaaruva: A maTpauanudr ywdy TyprTa
AIEMEHTHHH KapadMH3:

m Tim

a, Ay »
Gy €pA3 G —- XaJd KHAYBYH 3INEMEHT. IKBUBAMEHT MaTpullara €3IHAanH-
raH @'} ra MoC KeayBYH 3NEMeNT, G,» Ba am XaN KHAYBYH CaTp B2 Xa.)

KWAyBus YCTYHAArH 3eMeHTAap.
ANMBWTHPHAAETTAH g’} NeMENT (3KBHBANEHT MATPHLA IMEMEHTH)
ywOy dopwyna G¥Ainva Xucobnauanm:

PRI s .
m= Oy ’
I-Muc¢on Ywby

x44g42z=—1,
2x—3y+ z2=—T1,

x—4y ==

cuctemann MopasHo — Tayee ycyAn GHAGH eustHr.
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Fuuw. KenradTHpuaTaH MaTPHUAHHHT CavTprapH ycTHAa 3ne-
MeHTap anMallTHpHiaap Gaxapamua:

o -1
A=|2 l ] ‘ - 11 --3 —5|~
1 —4 0 —4
10 3
(14 2 §—1I LT T
5 3 5
~lo[@ = =l el U B
0 4 1 |2 2
0 0 I e
i 3l
TS BT I ¢ 0f—I
~ 3 5 I~[0 I 0 |
LT
00 11-~2
o o[ | -~2
Lynaan,
r=—1, y—_"], 2= -9
2- M H o Bepuaram
! I -3 2 6
I —2 0 -1 —6
A=lo 1 1 3 s
2 -3 2 0 6
Matphuara YXopaaHo — laycc ycyAuHH Kyananr.
Eunw a=1 vu xanr xunybun snemedt ael winb, GUPHHYH caTp
INEMEHTAAPHHH Varapuliichi Ky4HpnG €3amus Ba GHPHHYH YCTYHHHHMT
XaA KHAYBYH g =1 3reMeHTaan Gouwka Gapua NeMmentiapHHK 3ca

HaA1ap GuAaH anmawTHpamul. TYpr6ypyax KOHAACHHH K¥anal,

| 1 -3 2 6
0 -3 3 -3 -
A~ 12
0 i i 3 16
0 ~5 8 -4 -6

HH NOCHA KH/AaMH3,



Hikxunya carp MeMeNTAapHnn {—3) ra 6§au6, ywGy MaTpuuara
3ra 6ynamus:;

I —3 2 &
- 1 4

I - T
—5 8 —4 —6
3Han ajz=1 Hu xan KHAYBYH 3eMeHT el anramul:

10 —2 1 2
0 1 —1 1 4
00 22 12|
00 31 4]

Yuunun carp anenentaapuun 2 ra 6ynamus:
[ 0 —2 1 2]
A 01 —1 1 4
c o [ s
0 0 31 14
afy=[ HH XaR KHAYBUH 3neMeHT nel onaMu3:
1oo 3 14
01 0 2 10
0 0 | 1 6
0 60 —2 -4
T#prinuu carp MeMeHTAapHHH (—2) ra 6faamua:

1
0
A~0
o

¢

A~

AA-'

(1 0 0 3 14
a2t o2
0116

(0 0 o[ 2

ali=| wn Xan KKAYBuYH 3MeMeNnT fAeb oTaMua;

A~

15.1.2. )KopaaHo — I'ayce yQyaHAaH YHIHKAW TeHrNaManap CHCTe-
MaCHHH eYHWIZAH TAWKAPH ALTEPMHHAHTAAPHH XMcOOAAWAa, MATPHUA
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PAHTHHH AHHKAZUINA, TECKAPH MATPHUSHN TONNUWAE XaM GokAsARMM AL -
AN,

3 mucon Jderepunuantun Iopaawo — Faycc yeyaw  Gnaan
xucobaanr:

3 s 1t
I 2 3 4
d=l_9 3 3 2
1 35 4
Eunuw
] 2 104
1 2 3 4
A=1_2 _3 3 2|™
I 35 4
1 2 10 4 1 2 10 4
oo -7 o ofl} -5 o
o1 23 10 o1 2310
01 -5 0 00 =7 0
1 0 20 4 1 0 20 4
_ o1 -5 0 01 —5 of_
oo 28 10 00 -7 0
00 —7 0 00 92 10
1 0 20 4 1 0 0 ¢4
__40 1 =5 0 Joro o
" loo [ ol loo 1 of™
00 28 10 ¢ 0 0 10
1 0 0 4 I 00 0
01 00 0100
=-=T7.10 - —7. - — 70,
Pl 01 o 7|0000] 70
000 00 0 |
4-Mucon Ywby
7 -1 3 8§
Al 3 5 7
4 1 4 8

3 -2 —-1 -1
Matpuua paHruun Koprawo — Fayec yeyanun w§anab sunkaanr.
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Euynw. DSaesenrap aaMmawTHpHwnapaa

MaTPHUAHHHT. PaHrH

farapmacaHrn Mawvaym. A Matpuuara M opmawo-— layce ycyauwu

Kyanafimni:

3 5

7 -1 3

A~le 1

i -2 —j

I3

0 1

0o I

o 1N

1
0
~ 1o
0

7
5
6
—1
5 7

16 22
16 22

1

0
~lo
16 22) lo

3 5 7

2 -32 -4

tr —16 -22
—16 22

3 5 7

It 16 22

o 0 o

0 0 0

Xocua 6YArad  MaTPHURHRNT Xap KauZaR HKKHHMH  TapTHOAH
AeTepMHMANTH HoaAax $apKaH, geMak, r (A4) =2,

5-mu c 0oa. Bepuaran

3 2 1
4 5 2
2 1 4

stk

MaTpuuara Teckapu A~' matpuuanu Mopaawo — Fayce yevam uaad

TOMAMHSr.

Evuur A=245£0 67arann yuyn A xocmac matpuua. A marprua:
HHHT ¥HE TOMORHTa GHPAHK MAaTpHUanH 83uG THrpH GypyaknrH MaTpula
XOCHA KHAamu3 pa yHra Kopaawo — Fayce ycyaunn nynnafimna.

(A|E) =

2 11
4 5 210
2 1 410

2 1 |
0 o I 33| s 00
7 2 4
01 )10 2
0 —3351—3 %!
| 5 2
7| 7—7°
2 4 3
|17 7%~
EL [ B
7 7 7
3 _r_L
0 4 24 24
| 5 |
OI-? T T
W _a o 2
4 24 24



Hemak,

3 _L L

4 24 b1

15 !

- _—— -~
AT=1"7 w1
ENRLE T

4 24 24

{- dapcxona Toniuupuru

Ky#nnarn macananapun Kopaano — layee yeyauaan droiinanauns
EUUHT:
1. HeTepMRHAHTASDHA XHcOBAART:

1230 I —2 3 4
0123 2 | —4 3
. 6
Naor2l % |4 3 2 <
2301 3 —4 —} —2

H: a) 96; 6} —
2. MaTpaua paHTHHH TOMHHT:

357 1236
a) 123]6) 2316
135 3126

X 3)!‘=2; G)r— .
3. Bepuaran mMaTpuua yuyH A~' TecKapH MaTPHLAHH TONMHI:

2 5 17 3 —4 5
a]A=|6 3 4‘.6]A=l2-—3 I]

5 —2 -3 3 =5 —I

1 -l l —B 29 -1l
a} | —38 4 34 6 | -5 18 -7
27 —-29 24 1 -3 ]

4. Tenraamanap CHCTEMACHHH €UMHT!

2x, 43,4+ x4 5x,=2,
X+ x;+ Sx;42x,=1,
2x, 4+ x4 I+ 2x,=-3,
x,+ x4 3x44x,=-3

Ix—2y462=—7, 6)

Sx+48y+ z=2,
a) ‘
2x+ y— z=6;
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)KI 3) X== ——3, y=2, Z=|:

6) xi==—2 x2=0, xa= |, xa=—1.

I- mycranuar ww

Kyfinzaru macananapun Xopaaho — Faycc yeyaw GHAAH e4HHT:
t. JderepMrHaHTHH XKHcoBAaHr:

8 7 2 10
—~8 2 7 10
. A — 1800.
4 4 4 5 X
0 4 -3 2

2. MaTpuua PaHTHHH TOMHHI:

1 3 5 —1
2 -1 -3 4

A= 5 | -1 2 b AMir=3
7 7 9 1
3. Bepunran A matpuuara Teckapn A ™' MaTPHLAHH TORHNHI:
3 3 —4 -3 -7 5 12 —19
0 6 1 | 3 -2 -5 8
A= LXK
5 4 2 | x 4] —30 —69 11
2 3 3 2 ~59 43 99 --159.

4. HH3HKIH TEHrAIMANAP CHCTEMACHHH eMMHT:
x+20,+ x, =8,

Xy4-3xy4 x,=15,

4x, + x4 xr=Il,

x4+ x, + 54,=23.

e xi=1, x2=2, xa=3, x4y=4¢.
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3- AaBoparopua MaWFYACTY
HusuKan TeHZAQGNAAAP CUCTEMACUNE eNuW

X opaano — Tayce ycyauHW ®janal 4YHIpKAH TeHrAaManap CHcCre-
MACHHH YMTa yCyJ GHAAH EMHHT:

a) Kpamep wondacu Gyiinva; .

8} TeckapH maTpwila épnaMnia;

B) HOMABAYMAAPHH AYKOTHW ycyau GuaaH.

424+ 2=5 4x—3y+22=35,

1§ 2x4+-3y4+ z=1, 2. {2x+5y—3zm4,
2+ y+3za=11. 5x+6y— 2z 18,
w— y— z==4, + y—z=|,

& O +4y—2z=il, 4 1Bx+3y—62==2
3x—~2¢y+4z=1I1. 4x+4+ y—3z==3.

71— 5y =31, Ix44y+22=8,

5. l4x+  llz=—43, 6. 12— y—3z=—1
43Iy + dz=—20. i+5y+ z=-—7
x—2y+3z="6, x—4y—2z= -7,

7. 12x4 3y —42=20, 8. { 3+ y+ z=3,
3x—2y—5z=6. —3x+ Sy +6z=7.

[3x+4y+22=3, I+ y4 z=21,

9. (Zx—4y—3z=—1, 10 x—4y—2zm= — 16,
l x4+ 5¢+ z==0. —3x45y46zm4l.
AT y—z=—2 x4y+Iz=—1,

'Toydx—3ytz=1, 12, 2x—y+22=—4,
Rrt y-ze=l. xty+dz=—2
x4 2y+4z=131, Sx48y— zm7,

13, {5x+4 y+22==20, 14. {2x—3y+2z==9,
3x— y42z=0. +2y+43z=1.
2x— y4-Sz=4, Tx— 54 =M,

15. 18x42y+13z=2, 18. {4x+ily =36,
3x— y45z=0. 2x4 3y+dzam 20,

614



x+2y+ z=4, x —2y+3z=6,
7. [3x—5y+3z=l, 18. 12x+43y—42=20,
2x+Ty— z=8. 3x— 2y Sz=~6,
t+2y="6 =6,
19. 13x— y—2=12, 20. { x— 3y+ z==5
y+2z=—1 4x42y— z__!4‘
x—3y+2=-—9, : x4+ y— z=I,
21, 4x+2y—z=—8, 22 8x+3y—~6z=2,
x +2z= —3. —4x— y+43z=-3.
4x—3y+22=38, x+ z=I,
28. {2x+5y—3z=11, 24, x4+3y—z=—4,
5x 4 6y — 22 ==.13. ) — x4 2y4+z=4.
x+3y—2z=8, 2x+ y+3z=17,
25. x4 2=1, 26. {2x4-3y+ 2=,
—x+2yFz=12. 3x+2y+ 2==6.
x4 y—3z=9, . 25~ Yy+3z=—4,
27. § x+ y— z=-2, 28. 1 x+3y— 2=1I,
Bx 43y —6z=12. x—2y+42z=—7.
2x+43y+ =4, Tx4dy— 2=13,
20. 12x+ y+32=0, 30. {3x4+2y+32=3,
3x+2y+ z=1. 2x—3y—i— Z=—-IO

2-5. TenrnamManzp Ba TeHIaManap CHCTeMaNapHHH
CUKLLIMIHE HTERAlKA YCYNaApH

18.2.i. f{x} =0 Tedrsama XaKukKHil WAAW3AAPHHAHT TaKpuOWi
KHAMATJAPHHE TOMHIL YYYH aBBaA HJAH3 AAIKKANAHaAH, AbHH Oepuaran
TeHriaMadd i SrTTa WAAW3naaH Gotika HASH3AaDH AYK Gyaran opatuk
aHuKAANaH.

[a;b] kecma ysayxcu3 f(x) QyHKUKRA HALHIHHHAT AKKaaall opatury
OyanIUM ydyH Kyiudary nwiapriaap SaXKapuaslin Kepak:

ay f(a)-f(d) <0;

6} [a;b]) 2a [ (x) wwopacuHK cakaaliy 3apyp.

Bab3an f(x) ==0 renrsizmMany ¢(x) = (x) KYprsuwAa é3u6, y=1(x)
Ba y==P{(x) GyHxkuussap rpacduknapuHn OWTTa KoOpPAHHATAIAp
TEKHCIMIHAR  YM3HG  MJIAKIHHHT  fAKKaJall OpaAMKNAPHHH TONMW
MYMKHH.
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I-mucon. 2—Igx—x=0 TenrnaMma WAARIHHHWI AKKAA4WM opa-
JIHFHHH TOMNHHT.

Eynw. Bepuarap Ttewrnamann Igx=2—x KipurHnwaa &ang,
y=Ilgx sa y=2—x d¢yHKUHANap rpadHKRApHEN OHTTA YHIMaAa
TaceHpaaiMua. By rpaduKNApHHHI KeCHIUMII HWyKTacHn M HHHr
t abcunccacn [1:2} opanukaa érann (81- wakn). By opaaniaa Sepuaran

TEHRFAGMBHHHI Man TOMOHRIATH
¥ Hpola TErHWAH  wWAPTAAPHM
KAHGATAQHTHPraHAHrH calaban,
N Y HAAMIHK AKK3JNAW  OPANHFA

Yez-x P 6§nanm.
yuigh 18.2.2. Teurnamansapun co-
AR EYHUIHHHT 3HT MYXHM YCyAna-
H pHAaH SHpH HTepallua YCYAH ExH

a § X KETMA-KeT AKMHAAWHWH YCyan
6YmB, YHHHTr MOXHATH KyAWna-
ridan uGopar.

Ywby f{x) =0 TeHrnama Ge-
puaraw G¥acun, 6y epga f(x) —
Y3AyKcH3 Gynkunn. By Tewraa-

81- waxa MaHH YHTa TeHT KyYyar x=q(x)
TeHrnama OunaR  aAMalITHPA-
MH3.

Arap Owpop [0, b] opanHKHHHT XaMMa HWyKTanapuaa ¢ (x)|<Sr <]

(r ~— Jarapmac con) G6¥anG, nactnabxu GyHHUHA Gy OpanMKaa AroHa

HAgp3ara 3ra 6yaca, y xanaa GHPOP ycya GHAEH HAAMIHHHE BOLWNAHFHY

Xo TaKpuOUH KuAMaTHHK TaWaadmua, Lynaan c¥ur ywdy xerma-

KETAHKHH TYIHI MYMKHH:

x=q@(xo), a=¢(x1), ..., Xa=@(Xa—(}, ...
By “eTMa-KeTAHKHHHT AuUMHTR f(x)} =0 TeHrramauwur [a, b] opasuk-

Rard AroHa wAAu3M Gfnann, AvHu limx, =§

Ll ]

£ MAMMIHHRT WTepaUMA yCyan OWAaH TOMHAraH x, TakpHOHA Kuimatx
{E—x,]| <|—f—r—|x,,—x,,_,| TeHrCHIANK Gunan Gaxonamaam.

By epaa £ KapaNa€TraH TEHMAAMAHHHT HIAHIH, X,_) BA X, HKKHTa
AKHHAAWHW, r 3¢a | ¢ (x) | HuHT [a, b] BaTH INF KHUMK KufAMaTh.

Haan3WHNr KHAMATHHH € AaH kaTra OfaAmaran xatonuk Ounan
TOMHI YYYH 72 HHHF KHAMATHHH
r—1\

I.t,,—x,,_.l-(—r—e

TEHrCH3AKK GaapunanHrad Kuaul anHKIaw etapaHdHp.
flxy =0 TewrnaMann r=q(x) KYPHKHILAATH TEHTNAMAra KeATHPHID

YUYH YHH
x=x-—.kf(.r], (1*0)

IWBHBANEHT TeHrNaMa OuAak aaMaliTHpaMu3. YHaa
$(x) =x—Af(x).
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), napameTpHH @(x) OYHKUNR HTEPAUHA WAPAEHHHHHT ANMHASLWNWH
YUy eTapan GfAraH WAPTHH KaHcaTAAHTHPAAHTAN KHAHG Yolww
MYMKHH:

lg ()l =1t —Af(x}| <],
Arap

I —=Af (x)} =0
Ae6  oAMWCca, xp AKHHAAWAHW  @TPOPHAS IOKOPHRATH  TeHICHIAHK
¥3-Yanaan Gamapunaan. ¥ xansa

] s
A= +m- (F (x,) %0}
2-MHCON. 2—lgx—x=0 TeHrAaMBWH Yo==1.5 uAAW3IHWHT Gow-
AAHENY AKHJawHwHAaH (|- MHCOTAaH MABIYM) X=@(X) KFpHRHLIra
KENTHPMAT,

Eunw. Bynaa f{x) =2—lgx—x, F{x)=—1 ——E':—la,:-)nuaaaem

TEHrNAMaHH €3aMH3:
r=x—)\2—lgx—x).
. COHHH
1—2(1.5) =0

- 2
]'H'(' + 3In|0)=0
TeHTNaMalaH TolaMHd. L == — | coln Oy TeNFNAMaHMHT WANHIHTA AHHN.
Ulynnah xunu6,

= —lgr+42,
Synaa p(x)=2—igx.

J-mucon. 2—lgr—x=0 TeNrnaMa HIAHIHHH HTEPAUHA YCYAH
Gnaan 0,00] rava aHHKNAHKAA TONHHI.

Eunw. 2- Muconsa GoliNaHFN TeHrNaMAHH 1 =2 —Igx XJpHHHWAS
angux. Bywaa @(x) =2-—|gx, up’(x)=-——|§i, ashiH (1, 2| opaankaa
lg (x}| <], WYHHHE YMYH WTEPAUNA YCYANAAH QoRAANAHHUT MYMKHH.
|- mucangaru lyl; 2] OpANMKHHHF 4an OXHPHHH HONHHYH AKHHAALHLY
yuyH KaGya WHAaMH3I, AbHU xo=1. IHAH GHPHHYH, HKKHHUM Ba YHOaH
KeRHHIH AKHHASWWIANapHH Tonul WaTHXanaphn ywby mansaara
€3amMua.
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i % g s 9 (x) m3— IR g,
[} 1 0 )

1 2 03010 1,090

) 1,099 03303 1,799

3 1,7608 03480 1,768

4 1,7639 02456 1,7866

5 1,765 03445 1,7585

] 1,7656 02444 1,7566

7 17856 - —

UWiyrza# wuaub, e=0,001 raua aMHKAHKAS WANTaH3ETTaH WADN3
E=1,755, 4ynKu

lx; —x¢| =0,001.
flx.y)=0,
e(x. y) =0

JYMAH HKKHTA TEHFAAMANap cucTeMacn Ouaan vexraHamus) Gepuaram
AHHKAUKAATH XIKMKHA HADHATAPHHH XHCOBAAW TANAD KHAHHCHH.
Cucrema evuMaapuaan SupH (E, n) HHHF GOWAANFHY AKHHNAUWIHLIK
X =xo, Yy =yo Gepunran 6YACHH NeRANK. Ynap, Macanad, GuTTa unaMala
[ix.g}) =0 Ba @(x.y) =0 >rpn UH3INKRAD rpadHXNAPHHH YHIKW RAVAW
Guaan rpaduK ycynla TOMHAraw GYAMIH MYyMKHH.
bepuaran TeHrAaMaNap CHCTEMACHHH YHFa 3KBHBAAEHT GYAran

[.t=F(x.y).
y=®{xy)

15.2.3. [ TEHFAAMANAD CHETEMACHHHAT {HKKH HOMab-

KYPHHHUITA KenTHPaMH3 Ba GOWNAHFHY AKHHAA LUK LUK {xo, yo) Hunr ((E,
N} aHHK €YHMHHM XaM ¥3 HuHra onysuu} Gupop D aTpoduaa

[F e (rg) )+ () <<y,
[Pyl + 10 () 1 L)
el dapa3s KHARG, HTEPALHA YCysiH OHAAH edaMua.

CHCTeMaHHHT €UHMHTA AKHHAZIIYBYH (X, o) (=], 2, 3..) uerma-
KETOHK KyHAHAaru4a TyY3WJalu:

Xi=F(xo, yo}, y1=w1(x0, yo);
x=F{x, y), =000, y1);
r=F(xs, g2, ya=0(x2, y2);

Arap (x,, y.) MapHUHr XammacH [} ra TerKiau 6¥nca, y xanaa

limx, =t Ba limy, =¥.

Ao
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Bepuaram cucremann x=F{ry), y=0(ry) KipHunIDra KeaTHpHIL
yuyn ab—pfy3:0 ne6, yura sueusanent Gyarau .

{ af(x.y) +Bop(x.y) =0,
?f(xvy) +59(x.y} =0

cucTeMann Kapafimni.

@, B. y. 8 mapamerpaapHn wyunai tawnafimnixn, Oy Pyuxuxa-
A3pHKHE XycycHR Xochhanrapw AacTaalky AxnHAammwaa Tenr 65acHu
€XH Hanra AKMH S§acHu. Bynunr ywyw a, B, y, & mapamerprapun
KyRHAarH TENrnNamanap CHCTeMacHHHHr TaKpHOHA eynmaapH chdatHaa

TONAMHA:
1+ af (5ot} + B, (xny0) =0,
Gf;(-‘o»yo} +ﬂ‘P;(-"&yn) =0,
Y elxoyrd) + 89, (x0y0 =0,
149 {Xoy0) + Sg, (xot0) =0.
4-mwncon. xo=08; yo=0,.55 IKANIHIHHK Xncobra arnb, ywoy

{x’+y’— I=0,
X—y=0

TEHrAaMaMap CHCTEMACHHH

{x=F(x.yl.
y=0(xy)

KYPHHHIDrA KeATHPHHI.
Euwnw. Byuna f{xy) =x"+¢*'—1,

@(xy) =2 —y. felxoyo) =1.6; fy{xoye) =1.1;
h{xoyn) =1,92; @' yl{xo.0) = — L.

BepHAraH CHCTEMara KBHBAJEHT
a (44— 1) +B{x’—y) =0,
[ 7 (P4 —1) +8(x*—y) =0
CHCTEMaHH
r=x+a(F+y’—1) +p(x*—y),
i y=y+?‘(x’+y’—ll+6(x°—y)

KYPHHHIZA E3M6 OnaMHI.
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@&, B, v. O KOIPPHUHEHTABPHHHT COH KHAMATAADH YUYH
141,62+4192p=0,

l.la—p=0,
1,6y + 1,928 =0,
I4+1.0y—6=0.

CHCTEMAHHHT HAAMIMIAPHHH ONAMMI, ThHH
ax—03; = —03; y=~ —05; 5=04.

lilynaaii KnauG, TeHrAaMaNap CHCTEMACH HTepauHA  yCyJasnHR
Kyanaw ywyH kyhaf 6§aran ywby KFPHHHUIrA WeATHPHAALHK:

[x—x—0,3(12+y’— 1) —03(x’—y)=F{xy),
y=y—05(x*+y’—1) +04(°—y) mD(ry).

2- Japexona ToRWLPpUFU

1. £--97 4 18x—1 =0 TeHINaMAHHET HAAMINAPHHK AKKAJAW
OpanHKAADHHK TPadHK ycya OunaH aHHKNamWT:

A (0,1); (2,3); (6,7).

2. TeHrnamanapHH utepauua ycyad Gunaw, 0,01 rava annknkxaa
EUYHHT:

a) ©—12x—5=0; 6) 4x=cosx.

A a) 042; 6) 024,

2 7_
3. Yuwby {xa-}-y - I'1'enrJlamaJ|ap CHCTEMACH WIAH3HHNHT AacT-
—y=
136KH AKHHIIWHILHHK TpadHK yeyanada Tonker Ba 0,01 rava aHnKAHKAA
HTepauHA ycyau Sunad XucolinaHr,
N §=0,83; =056

2- mycTanun uw

I. X —12x41=0 TeHrnama XaKHKRA RAZHINIPHHHHT AKKANAW
OpaJHKNaPHHH rpadHK YCyAna anMKIaRT.

X (—4, =3); (0.1); (3. 4.

2. TexrnamanapHn Wrepalua ycyad Ouanaw 0,01 rava auukIukaa
EYHHT:

a) X' =2 —d4x—~Tm=0; 6) 4x—7Tsine=0.

Xa) 3,62; 6) 0 a 1,73

3. Tenrnamanap CHCTEMACHHH HTepauns ycyam Gunam 0,00 raua
BHHKAHKAA eYHHT:

{x’+y—4=0.

y—lgr—1=0. Kef=167; n=122.
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4- aaboparopun MawFyoTY
f(x) =0 renesana urduzrapunu urepagua ycysu
busan ToRuw :

TeHrNaManapHHHT 3NT KHYHK MYCOaT WALAIHNH HTEpaltua YCYAN
G6unar 0,000 raua aNMKAHKAA TONHHr.

2

1. x*—cosnr=0. HK: 04373. 18, 2—x—Ilgx=0. A 1,7554.

2. coslax—x=0. A 03115 17, (x—1} —e~"=0. X: 1.4776.

3. x—3cos’1,0dx=0. X: 0,9393. 18. tgr—3(x—2)2=0 X: 1,1439.

4. 2ine—t=o X: 14215, l:— 2—x—2nk=0. K: 1,3702.
20. | —x—x+/x =0, ): 0,5698.

5. 2—x'—e*=0. M 11,3150, ) v

6. 3_x_2]gx=0_ H: 2.2830. 21. ?x—lgx--3=0. H: 7,7822.

7. 2yx—cosg=0. ). 02211 22 T —ie=0. K: 14935,

8 VX —cos0.387x=0K: 08867, 35 1g 3% _sinar=0. K: 0,8875

9. x —-2cos—2—=.—0. X 0,7210. 24. 2 x—ctgr=0. XK. 0, ‘

x .
10. 2lgx—?+l=0. X 03971, 25, ' —2 42 =0. X: 05378
n ..
- 3=x—tg=r=0. XK:A3172 g 2_ 100 K: 0,5965.
i
. —_—==], M | .\ I

12. ncosnx - 0 M 1,5652 97 b—x—e =0, %: 16815,

18. ——igr=0. K: 1.8967. 28, iT ~L=0. Xx: 07545,

4. ctgM—x=0.  K: 08755 20. (x—1)*—Lte'=0. x: 02132

15. Inx+ y/x =0. A 0,4848. 30. 2— xr—arctg2x=0.)K: 0,9248.

3-§. Onanfi AN GhePeNLNAN TEHTAANANAPHH CYNILHNHT
COHAN YyCYAAapH. DAep yCYAM »a yHMNT
MODNPHKALHNNAADN.

15.3.1. AMaaxéraa yuvpaiiauran gudepeHUHa T TeHrAamasapHHME
aHHK eUMMA3pHHH Xap AodM XaM tolu$ G¥namepmanan. Ly caGabau
IuddepeHunan TeHFAAMaNapHH TaKpHGHA euHlt YyeyAnapH Katra
AXaMHATra 3ra. JANep yeyan Ba YHHHF MoandHKaUHAAApH WY ycyanap
MYMNACHTa KHPAAH.

BrpiHyH TapTHGau

ey’ =flxy)
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anpdepenunan teHrnama OGepuaran OFanG, ymuur [xe; 5] xecmana
y(xo) =yo OGolWABNFAY WAPTHH KAHOATAAHTHPYBUH EUHMHMH TONMLI
tanab kuanncyn (Koww macanacu).

b—
(xo, b) Kecmatu n Ta Tenr Gynanxa Gyramus (B2: wawn): -u—x° = h
{uHTerpanaaw Kanamu).
¥
? )

82- wawn

(xp, x1) opannxaa HKTerpan 3rpw YHINK yrra Mo(xe, yo) HyKTala
¥TKa3auATaH ypHHMa KecMacH OMnam aAmawTHpuAaAH. By ypuumanuur
Gypuak koxpduunentn ywbyra tenr:

¥ (xo) =/ (10 yo) =722,

GynAAH Yy HHHI KADNMATHHW TomaMwa:
=go+ (xi —x0)f{x0,40)

EKH HHCKAYa

Y1=yo+hyt, 6ynna yb==y {xo}).
Mi(xi,4) wyHTala §TKaIMAraH YPHHMA TEHMNaMacHIaH:

Yr=y1+h-yi, Oynas yi=y (x1).
lllyura §xwaw,

ys=gz+hys, Oynna yb=y'(xz) Ba X. K.

JhnepunHr TasCHPAINTAN YCYAHHHHT YMYMHR dopmynacH ywOy
K¥puHuwra sra Gynaau:

Vie =g+ Ayl OyHaa yi==y (X},
i=1,2 ... n



YpHHMaANAp KecManapHAaR TaUIKHA TONMaH CHHHK YHIHK Jidaep
CURLUK SUSUFU l_leiiu.nanu. Oy 4nank Gepnaran My (xo, yo) HyKranan §raam
XaMaa HINAHAETFAH HHTETPAA SFPH YHIHKHH ANNPONCKMAaLHA KHAAIH.

I-Mucon. 3drep ycyauaen Qpofizanannd y' =y — x anddepenunan
Tenrnamahuur  [0; 1.5] kecmaza y(0)=1,5 Gowaaurwy wapTHH
HaHOATNAHTHPYBYH  €YHMHHH  ToRHHr. HHTerpaasaw  KanaMHHH
£ =025 ne6 aniur.

Evynw. x=0, =15 ra sramu3; uurerpaniall Kagamu h=—=

[<.]

|

=025, Avhn n=06. hyl=Agi=hj(x.4) = h(y, — x;) 2e6 Searnaat, ywby
MaABATHH TyIamHa:

I % L V=% | Ay by,
[] 0 15000 15008 05750

1 0% 19750 14588 0.400%
2 050 22 1,7812 04453
| 076 2,798 19768 04041

4 1L 3% 2,208 05552
s 158 37758 2,538 *5314
e 150 44702

15.3.2. 3ANepHHHT TaKOMHANALITHPHATAH YCYJAHHH Kapafmui.
YHHHT MOXMATH GyHmafi: Macada OALHHPHAeK K¥fiuaraww Xonga,
H3NaHaéTraH QYHKUHAHHHE xu._-_-.-x,--}-% WyKTaJapAar® y . EpaaMun

H

KHAMaTAApH :

h
y.+_;_=yi+_§'yi

dopmyaa Epaamnaa xucobnananu. lWynnan xefiny ¢ =f{x,y) Tenrnama-
HHHI ¥HI HHCMHHHHF

y:+%=r(xa+-"—'y-+%)
¥pra nyKTagarH KufiMaty TONWAALH Ba

yi+l=yi+hyl+_l_
! dop-
1HHKNanaan. By rpapusaa KyRugardaex Oyaaau: My wyxta Jfnep 1an.
/cyan Gunan, M7 HyKTa 3ca DANepHHNT TAKOMHANAWTHPHATAH YCYAH
Waan TonuaraH (83- wmawn).
2-mucoda. |-muconzarn andepeiunan TenraManH JANepHHHT
‘AKOMHAAAWTHPHATAH YCYAH OHAaH euHHr. -Sf"‘"
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'_::

X
-k_

83- waxa

Eupw. Ternwaun Searunawnap KHpHTHS, XHCOSNALW HaTHIMANAPH-
HH ywby ManBania KenTHpaMmu3i:

: La-ﬂmi 9 B ol R LG IP"""" “'J

L el _ . ﬁ_g - +§', N PN

Y o y

ol 0116000| 16000 |DI0TH| O,125 1,876 15628 0,3906
1/026] 1,08 | 16406 |02051] 03760 2,0967 1,7007 0.4302
2({050 123208 [ 1LXE200 |02276%| O6TED 25484 1LATM 0,4004
11075 | 2,7003 | 2,000 |02640| 008750 3,0441 2.189) 054
4[1.00] 335 | 2015 [o14] 11250 LY 24974 06243
5]1.35]|3.9668 | 2.7968 [0.3382| LATHO 42940 19190 0.7
6| 1,50 | 4, 0058

15.3.3. Dhaep — KOWHHHEr  TaNOMHANAWTHPHATAH  YCYJIHHHHE
MOXHATH GyHAAA: anoHK

Yie1 =g+ byt
épnamuyn Kefimat TODHAAAM, CYHIpa
gev=flxipr, gis1)
xucobnanaaw. Lynpan kefinn

¥+
yl+l=yi+h°_2!i-—|

dopuyna 6¥H4a TerHWAH eYHM TOMHAAAH.
3-Mucon. Binep — KOWHHHHT TAKOMHANSWTHPHArAH YCyaHLaH
dofisanaunb, |- Mpconnary AHGPEPEHUHAN TEHTABMAHN eMNHMT.
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Eunw. Ternuan Gearnnawnap xuputu6, xrcobnatiinap HaTHmana-
PHHH ywly MaaBanra KHPKTAMHI:

- - gy

t|n| n |ve=Kepd| ho | B _‘:.'..;‘ ] Mo | 0
|

of ofi5000[ 16008 [os750] 035 | 16750 | 1628 06002 | 93008
1{o38]1,0008| 16408 [o4102] 050 | 23008 | 14008 [0.4568 | 04303

a]o,m o008 15908 [o4sss} 075 | 3.7M80 soaee 05085 | 04008
3o.75|2.0018] 26816 [og129 100 | 32148 23146 05788 | op4na
4]1,00]08474] 23474 |oSma] 135 | 39842 20043 [06710 | o a0
s|135[3s7a3] 27ass [osme] 150 | 4u8M 3167 |06 | 07356
¢|1.60[4,7110

J- dapcxona TORWUPUFY

1. 3Anep ycyanaan dofizanauusd, y’-=-£—_:—:- AHGPepeHUHan TeHr-

naMann ¥(0) = | Sownanfuy wapraa eqynur. Hurerpannaw xanammmu
A=0,]1 2e6 oaunr. Yunur pactiabist 4 Ta KMAMATHHH Tomwis GuAaH
YeKNIHHHT. ’

x5 o |01 o3 |0 | Gt
s 1 |00 [1a0] 136 o8t

2. SAAepHMAT TAKOMKANAWTHPHATAH  YCYAHAAH pokaanannt,
|- Macanaxard AHPPepeHUHAN TEHrAAMAHK EYHHT-

3. Sinep — KOWHHNHT TAaKOMHANAUITHPHATAH YCYAHRAH dpofiaana-
HHG, 1- Mmacanararn AdpdepeHUHIA TEHrIIMAHN EUHHT.

3- mycTakus uuiu

I. Jfrep yeyau Suaan ¥ =1+ y ANOPEPEHUNA TEHIINANHHT [0;
0.4] xecwara y(0) = | GOULRAUINT WAPTHH KIHGATAAHTHPYBHH EXNMHHN
TonuHr. Ax=0.1 1e6 GAHNT.

n: rEEREIE AL R
rAERITE IS

2. dsepuNnr TAKGMUANIWTHPMAFEH  YCYAHAH $aliaanaunb,
i- MACABAAATY ANGPCPEHUNAN’ TEMIAIMIUE EUEHT.

~0—e65 &



3. iinep — KOWHHHHT TaKOMHANBWTHPHAraH ycyanaan ¢odtana-
unG, |- Macananarn aHppepeHLHaN TEHTN3MAHH EUHHT.

5- aaboparopur MawurysoTd
O00ui Qudpepeniuas Tem2AANAAQPRUNE TAXPUGud
SHUMAGPURY TOMULL

Bftnep ycyAn Ba  YHHHT Morudhrauwasapuaan  PoAaanaHub,
Bepuarad i =f{x.y) AnddepeHLHan TeHrNaMaHHHr gy{xo) =yo GoOw-
NAHFHY WapT 6unaH [xo,b] xecwana 0.000] rava annxIHKA2 e4HMHHM
TOMHHF (6FANHHWAZD coHrun A =5 Ba n=10 ge6 aIHHr}.

o
1| r=r—x 2 | et
0)==1; [0; O 2" 349
#O=1; [0: 9.5} H03)=1.5: (03 1.3}
-I’ —1; - _nl_ !;
' Gt wron TN
W)= [1; 2]
€00 [0; 02} e S
7 r-'—‘;’i-n; s | r=stoonzls
w1, (02 1) W12.2: (15 2}
o |r=s~ 10 | ye=s'+2y;
P 1 Y #O)=0.2; [0; 1)
11| ¥=etrr 12 v’-'+'i'§’-'
MOp=0: [6: 0,1} o=l (1 2}
13 | ¥'=sing — sins. v
D)0 [0; 1] " ;CT):B.?: (%11
2
15 | Fmitatsiay 6 | r=2%
el 151
K=t (1 L5 HO=1: [0: 1}
17 ,_itwﬂ, 18 | yemi—y?
A1)=1; (1 1,5} #O=1; (01}
1
| Y=5_ 7 20 { ¥=2s—0,15%
HO5p=05: (05: 1} HO=L: 10: 1)
i Ja w—rg?—1;
21| WOt 10: 051 et
23 frv’\fl_-ll-ll 2 r-c'—{-.
aanihoiie Ki=: 11 2)

626



Bt A [T

nO)=1: {0: 951 otor=1; [0 1}

o re—t=s

HO)=4; 10: 1} Km=l; [1: 2]
F

r-X1+s'+:; r==3t

o 2m=1; [0 1.2) y(Op=l:[ 1)




HAOBADAP

1- mnoma

Jan
1] 1 2 3 4 5 [ T 8 9

00]o3se9] aveo | soeo | 3088 | s9e6 | 306« | som2 | 380 | 2077 { 3973
0,1 | 2970 | 3965 | 3061 | 3966 | 3961 | 3045 | 3030 | 3082 | 3925 | 3048
02] 3910 | 3902 | sk94 | 2885 | 876 | 3867 | 3a57 | 3m7 | 3836 | 325
03] 3814 | 3807 | 3700 | a77s | 3765 | 3752 | 3739 | amee | a7iz | 3607 |
04 | 3589 | 3068 | 3652 | 2637 | snzi | 305 | 3589 | 3672 | 2565 | 3638 |
051 3521 [ 3509 | 3485 | 3467 | 3448 | 2420 | 3410 | 3391 | 2372 | %952
06 3332 [ 312 | 3002 | 3071 | 3051 | 3200 | 3209 | 3187 | 3166 | 3144
o7 31z [ s1o1 | 3079 | 056 [a034 {3011 T a0e0 | 2966 | 294 | 2900 |
08! 2807 | 2074 | 2850 | 2627 | 2803 | 2780 | 2756 | 2732 | 2709 | 265
09 2661 | 2697 | o123 | 2580 | 2586 { 2541 | 2506 | 2492 | 2468 | 2444
10 (02420} 2396 | 2371 | 2347 | 2023 } 2900 } 2075 | 2961 | 2007 | 2203
19t 2ira | 2iss 1 2131 | 2t07 | 2083 | 2050 | 2036 | 202 | jo89 | 1965
1,2 }_;’_43 1919 1595 1872 1849 1326 1804 1781 1759 1736
13] 1714 1691 1668 1647 1626 1604 1582 156]) 1539 1518
140 1497 | 1476 | 1456 | 1436 [ 1415 | 1304 § 1374 | 1354 | 1334 | 1315
151 1205 | 1276 | 1257 | 1230 [ 1219 § 1200 | nie2 | 1163 | 148 | nzz
161 1100 11092 | 1074 | 1057 | jos0 | 1028 | 1006 | 0989 | o973 | 0957 |
1,7] 0040 | 0925 | 0909 | 0803 | 0876 | 0863 | ge48 | 0833 | 0818 | 0804
18] 0790 ! 075 | 0761 | O74B | OTM { G721 1 0707 { 0694 | 0681 0669
19/ 0656 | 0644 | 0632 | 0620 | 0608 | 0506 | o584 | 0573 | ese2 | o0ssi
20005¢0] 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
211 0440 | 0431 0422 { 0413 0404 0395 | 0387 | 0319 | 0371 0363
221 0355 | 0347 | o329 | 033z | a325 | 0317 | o3to | 0303 | o207 | 0200
23] 0283 | 0277 § o270 | o264 | 0258 | 0252 | 0246 | 0241 | 0235 | v229
241 0224 | 0219 | 0213 0__200 @3 Q198 | 0194 0189 | 0184 180
251 0175 [ 0171 { 0167 | 0163 | 0158 | 015¢ | 0151 | 0147 | 0143 | 0139 |
26] 0136 | 0132 0[2_9____9_1_2_§ 0122 ; 0119 { 0116 ] 113 | 010 0107
271 0104 t 0101 { 0090 | oow6 | o093 | 0091 | ooss | oose | 0oa4 | oos:
28] 0079 ! OOTT | 0075 | 0073 | 0071 0069 006_7 0065 | 0063 | 0061
28] 0060 | 0058 | 0056 | 0055 | 0083 | 0055 | 0050 | 0048 | 0047 | 0046
30 [o0044 | 00¢3 | 0042 | 004 | 0039 | 0oas | 0037 | oass ! oess | o034
31[ 0033 | 0032 | 0031 | o030 | 0029 : cozs { 0027 [ oo2e | oess | o025
321 0op4 | 0023 | 0029 | ov2s | o02s o%_m__ms 0018 | 0018
331 0017 ) 07 | Q016 | ORle 0015 00!§ 004 | o014 § 0013 § 0013
34! 0012 { 0012 | OO 0011 0011 0 | 0010 | 0010 m

35] oooo { oone | ooce | coos [ ooos %7 0007 | ooo7 | 0007 %
36| oooe { 0006 | 0006 | 0ons | ooos | 0005 | oots | 0005 | 0005 { oooe |
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0 1 2 k) 4 & [ 7 9
37| 0004 | 0004 | 0004 | 0004 | 0004 | 0004 | 0003 | 0003 | 0003 | 0003
381 0003 | 0003 | 0003 | 0003 | 0003 | 0002 0002 | 0002 | 0002 | 0002
39 ) 0002 | 0002 | 0003 | 0002 | 0002 | 0002 | 0002 | 0002 | 0001 | 0001
2-maona
D(x)= —;!—I!—; S e 'dz $ymuse aulvaTaipEsdur HaeeIH
¥ W) * (%) * Dx) L] Dix)
0,00 0,000 0,33 0,1293 0,66 02454 099 _D,3389
0,01 00040 0,34 0,1331 0,67 0,2486 1,00 03413
002 0,0080 0,35 0,1368 0,68 02517 1,01 03438
003 00120 | « 0,36 0,1406 0,69 02649 1,02 0,3461
00s | 00160 | 037 | 01443 | o070 | 02680 | 103 | 03485
005 0,0199 038 90,1480 0,71 02611 1,04 03508
006 | 00239 | 039 § 01517 | 072 | 02662 | 105 | 0353
007 | 00279 | 040 | 01684 | 073 | 02673 | 106 | 03554
008 | 00319 | o4t {0469 | o074 [ ozo3 | 107 | o3s77
0,00 00369 042 0,1628 075 02734 108 03599
0,10 0,0398 043 0,1664 0,76 02764 1,09 0,3621
[T ood30 | o44 | 01700 | 077 | 02794 L1o | 03643
012 T ooar8 | o045 | 01736 | o7a | 02823 | 111 | o0asss
0,13 0,0617 0,46 01772 079 02852 1,12 0,3686
0,14 006567 | 047 01808 | 080 | 0288 1,3 0,3708
0,18 0,0596 0,48 0,1844 081 02910 1,14 03729
0,16 0,0636 049 0,187 0,82 0,2939 1.1 03749
0,17 10,0675 0,50 01915 083 02967 1L16 03770
0,13 00714 051 0,1950 | 084 02995 | 117 03790
019 ) oo753 | 052 | 01965 | o8 | 03023 | 116 | ©3st0
0,20 0,0793 0,53 02019 0,86 0,3061 1,19 0,3830
0.21 0,0832 0.54 0,2054 0.87 03078 1.20 00,3969
022 ] 00871 | 055 | 02083 | 088 | 03106 | 121 | 023969
0,23 0,0010 0, 02123 0,89 90,3133 1,2 0,3883
024 0948 057 02157 0.9 03159 1,23 03907
026 0,0987 058 02190 091 03186 1,24 0,3925
026 | 01026 | 059 | o224 | 092 | 03212 | 125 | 039
027 1 01064 | 060 | 02957 | 092 | 03238 | 126 [ 03962 |
028 01103 061 02291 oM 0,3264 1,27 0,3980
029 | oli4l | 062 | 02324 | 08 | 03289 [ 128 | 023997
030 | 01179 | 063 | 02357 | 096 | 03315 | 12 | 04015
031 0,1217 0,64 02389 197 10,3340 1,30 0,4032
032 [ 01255 | o065 | 02420 [ o098 | 03365 [ 131 | 04049 |




x Bz} £ Bz} x {x)

132_| 04066 | 163 | 0sems | 194 | od7es
1351 04083 | 54 | 04496 | 195 | o474
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0,01 0,026 0,06 * 0,96 099
1 66 5.0 3s 0,004 0,001
2 92 74 6,0 0,103 0,02
3 1,3 94 7.8 0.4 0,1
4 133 1,1 95 0,7 03
5 15,1 128 11,1 12 05 ,
6 168 144 12,6 1,6 09
7 185 16,0 14,1 22 1,2
2 20,1 175 155 27 17
9 21,7 19,0 169 a3 21
10 232 205 18,3 39 36
11 247 219 19,7 46 31
12 262 23 21,0 52 26
13 7 17 | 224 59 4.1
14 29,1 26,1 237 66 47
15 30,6 ns 26,0 73 52
16 320 28,9 26,3 8.0 58
17 _ 334 302 7.6 87 6.4
18 48 316 %9 94 7.0
19 36,2 329 30,1 10,1 76
2 376 34,2 314 10,9 83
21 389 355 32,7 - 116 39
2 403 36,8 19 123 95
21 41,6 38,0 352 13,1 102
24 430 394 364 139 109
25 443 06 37,7 146 11,5
2 _456 41,9 389 154 123
27 470 432 40,1 162 129
26 180 44.5 413 170 13,6
29 496 __ 47 426 177 143
30 509 470 438 185 16,0
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