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KHTO6XOH 3bTHOOpHTa XaBoda KHAKHASTraH Maskyp «QOamuit
 MATEMATHKA» RAPCIUTHHUHT YUHHYH JKHAZHTA HH3UKJIH aarefpa Ba
AHAJHTHK TEOMETPHH SJEMEHTAAPH, MATEMAaTHK aHaAM3ra KHDHIUI, Gup
V3rapyBunaM  (yHKURANAPHRHT LndgpepeHunan xucobu, ¢GyHKUHA-
MAPHH  XoCHAaNap éplaMHia TeKWHPHIN, XaKuKui ¥3rapyBUHHHHAT
BEKTOD Ba KOMIJAEKC QyHKUHANADH, GHDP J3rapyBundn DyHKUHANAPHAUHT
HHTerpan XWcoGu, OHp Heya YarapyBuHJH OyHKunsAap, oaxui
AudpepeHunas TeHraamanap, Katopaap, ®Oypre aAMaliTHpPHLLIADH,
Kappanu HHTErpaanap, 3rpH YH3MKIH Ba CHPT HHTerpaJJapw,
BEKTOPNAp aRANH3H, MATEMAaTHK (PH3HKA TeHrnaMasapH, SXTHMOIIUK
HA3apUACH Ba MaTeMaTHK CTATHCTHKZ XaMAa COHJH ycyaaap KHCM-
J@PUHKHT y4 XHA - JKYB WAKNH (KYHAY3TH, KeyKH, CHPTKH) YUYH
AMaJlHA MaliFyAO0T KapaéHAapH Ba HaszopaTt TypAapHun (Aapcxona
TONIIHPHK/IIAPH, MYCTaKH/A Ba Ha30paT WIWIAP, HAMYHABHI XuCOB
TONWHPHKAAPH, AaGopaTopHs MINAPH Ba X. K.) TaIUKAA KHAHWTA
Kepakau Gyarak - Tywynuanrap, dopMynanap, KoHjanap Ba ycy/aaap
HCOOTCH3 KeNTHPHAraH Ba  YAapPHHHT MOXHATH K¥Nn MHKAOpAarTH
MHCONIAD eYHMAaPHAA TYWYHTHPUATAH, .

JapCAMKHUHI yYHHMH KAJAHHM 63ML0Ia XaM oNui YKYB lopTaapu-
HUHI' MYXaHIWC-TEXHHK Ba KHIWJAOK X{KaJHK MYTaXacCHCAHKAA PH
YUyH MareMaTHK ¢aHMapHUHT  amanfarn  «Jlacrypsula Tascus
KHIHHFAH acoCHA Ba KywuMua afaGuéraaplaH XxaMia y3bek THAHIA
Hon STWITAH AapCIMK Ba YKYB KYAaJAaHManapuaaH Kedr dofizana-
HHJLAH. :

Myannud napcnukmuHr ywly KuaIHHH TysHWAa Ba yHIA KHpH-
THATAH KHCMAAPHHHT KHCKa Ma3MyHI4apHHW 63412, Macada Ba
MHCOMVIADHHHT eUHMJAADHRH TeKWHpuwa GepraH MachaxaTAapH Ba
€paaMaapu yuyd TOUIKEHT aQXHTEKTYpa-KypHAHIL HHCTHTYTH «Qunii
Ba aMaJHA MaTeMaTHKa» Ka%enpacn aB30JapHra, XOTHCOH2 TaKpHs,
TaHKUA, YHH &pliAa BYA KYAuATaH KaMUHJMKAApHH KypcaTraHaa-
p¥ yuyH TOIWKEHT TYKHMaYHWAHK Ba €HIUWA CAHOAT HHCTHTYTH «(Quuil
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MaTeMaTHKa» KadelpacH, TOLIKEHT JIeKTPOTEXHHKA a/1OKa WHCTHTYTH
«ONnE MaTemaTHKa» Xadeapacu Kamoaaapura, TaXpHp XaHBATHHHHE
ab3onapH, Aouentaap E. M. Xycan6oes, P. JK. Hcomos, A. K. OmoHoB,
1. P. XyppamoBaapra ¥3 MHHHaTAOPYHAMCHIIN ﬁlllnnupann Ba yJaap-
HUHF GeMHHHAT MEXHATIAPHHU SBTHPOD ITHWHH Y3uHUHT Gypun neb
6Hﬂ§iupcnnx KaMUYUAHKIADAAK XOMH 3Mac, anbatra. YH4 fiHala Ta-
KOMRHJNAITHPHLITAE KAapaTHATaH TAHKWAWA (UKp BAa My/0Xa3alapHH
CHAKMAWRAH OWaadpraH XamkacO yprokaapra Mya/Jiang oranHaAH
YIHHEHT WAHK XyPMaTHHK Ba TalWaKKypuuA OHALupalH.

Myanrrug

1-606

YH3HKJIHN AJIFTEBPA BA AHAJIHTHK FEOMETPHS
3NEMEHTJIAPH

I-§ Hkkunun sa yuMn4n TapTH6aAn ZeTePMHHAHTAAP.
Hetepmunantaapun xucobaam. JleTepMHHANTAAPHHHT acOCHit
xoccanapu. KOxopu TapTuban aerepMuRastaap.

L.L1.1. T§prTa conxan uGopar

[ @ 012]

8y Ay

KBAJPAT KAABAK UKKuKYU TAPTUOML Keadpar marpuyn AcHWNann.
HKKHHYH TapTHOAH KBaApaT MaTpHUara MOC KeJNYBUYH UKKUHHU

raptubau  Oerepmunant 1e6 Kyfnaarn Geard Ba TeHrAMK Ouaan
IHHKJAHYBYH COHMA aWTHJATH:

ay Ay s Ao
= dplp—Aayd;.
a3 Qyg
(Uydra yxwaw yn6y
Q) 2y
Qg1 Qo2 oy | = Q) Boollsz+ O yalloglz) 4 Qg 390 3 —
@y Q33 Q33

—= Q31822013 — An1Q)2Q33 ~— A32d23a 1)

npopa yrunwu tapTubau derepmunant aefinnagn. By udonara Mychar
Hllopa OGHAAK KupaauraH Xap O6up KymalitmMa, Xamaa Mandui
WlUlopadn KynadTMadap KYNAATYBYWJIAPHHH aNOXHAZ-aJOXHAA NyHK-
THp YH3HKNAap €plaMuia aWTupHO, YYHHYH TApPTHOAH derepmu-
IAHTIAPHA XUcoGAall yUyH XOTHPaAa OCOH caKJaHaauraH <y46yp-
YakJap KoHaacH»ra sra Gynamus (1- wakn).
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JleTepMHHAHT Qi OSJACMEHTHHHHF M. Muropu Ae6, iy AeTepmu-
jaHTAAH Oy 3JMeMeHT TypPran Kartop Ba YCTYRHH YUWPHIl HaTHXacuia
{OCHJI 6F/ITaH AeTepMHHAHTTA AATH/IAAH. )

JleTepMHHAHT d;x SNEMEHTHHHHT aJreGpauk TYJIANPYBUHCH

Ap = (—1)'*T*M

MyHocafaT GMAaH aHHKAAHAAH.

1.1.2, JleTepMHHAHTAAPHHAT acOCHH XoccaaapH:

a} arap DerepMHHAHTHHHr Sapya caTpAapd Moc YCTyHAapu Ouaal
anMallTHpRIca, YHHAT KH#iMaThH Y¥3arapmaidan,;

KefirHrn xoccanapuu Tabpuaaliga caTpJjap Ba YCTYHJApHH GHp
c¥3 6unan Karop AeG aTaiMH3. -

6) arap naerepMHHaHT HoMAapAaH uGopaT Kartopra sra Gyaca,
YHHHI KHHMATH HOAra TeHT 6ynanu;

B) arap fAeTEPMHHAHT HMKKHTA GHpP Xua Mapaadelt KaTopra ara
Gynca, YAUNT KUAMaTH HOATA Tedr Gyaanw;

r) arap feTepMHHAHT HKKHTa Napaiie] KaTOPHHHHT MOC dJIeMeHT1a-

pi Mytanocu6 (pponopunonan) Gynca, YHHHF KMUMaTH HOATa TeHT

6ynanu;

A} OHpoOp KaTop 3INeMEHTIAPHHMHT YMyMHil KYnafTyBUHCHHH
AeTepMHHAHT GeArHCHAAH TallKapHra YHKApHLUI MYMKHH;

€) arap fAETePMHHAHT HKKHTA napaJ/iesa KaTOPHHHHT YpuHHAapH
ajnMallTHPANICA, AETEPMHHAHT HLIOPACHHH KapaMa-KaplWHcHra yarap-
THpajH,

H) HeTepPMHHAHTHHHI KHiMaTH GHpOp KaTop 3/AeMeHTAapH OHAaH
Wy 3JeMeHTAapra TerHILAH aareGpaHK TYAoupyBuHWJapr Kynalitmana-
PH HHFHHAMCHIa TeHr.

By xocca JerepsunanTHu KaTop >sJAeMeHTaapd OyAuda Sdum
AeHniaan. YupaH AeTepMHRAHTAapHR XHcobaauaa dhofitalanuniaany.

3) Oupop KaTop 3jeMeHT/HapH OHJAAH Napaafien KaTop Moc
3/eMEHTAAPH AareSpaMK TYAAHPYBUHAADH K¥nalTMadapHHUHT BMFHH-
AHCA HOJITa TeHr. :

H) arap AerepMHHAHT GHPOP KATOPHHHHT Xap OHp 3MIeMEHTH HKKH
KYLUIHTYBYHHHAT HAHFHHAHCHAAR HOopaT Gyaca, Yy Xonja AeTepMHHAHT
HKKH IeTePMUHAHT AMFUHANCHTA Tedr G6Yan6, yaapuvar Gupu teruwad
KaTop OHpHHYM KYWHAYBUHJAPAAH, HKKHHUMCH 3Ca HKKHHYH KYWIu-
JdyBYHAapian ubopat 6yaann. Macanas

ayau+biag O 8203 anbag;
Ay Gt b0y | = |G oGy |+ | @2 0204
az ap+byay, U3 Qg Ay az b; as,.
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X} AUAp  JISTEPMHHAHTHHHT OGHpPOpP KAaTOPH djleMeHTAapdra na
(AN KATOPHHHT  MOC 3JEeMEHTJapHRH OHpop ¥3rapMac COHT.
AfimATupu0 KYuaca, DeTepMHHAHTHHHE KHAMaTH YarapMadgn. Maca
LETD

a A ap 2 a3
Oy gy gz | == &z fag Qo3
) Qg0 Qg3 Gy +Aay Qptra, apdranl|,

1.0.3. {nXn) Ta coHgaH nGopat ywéy

[ a,, ap...4,
a2| agg...ag_.‘
Ay dy...0g,

Q. Qup. .. 0,

wansan n- rapruban Keadpar Marpuya fehwaanu. YHuHC n- rapruba
derepuunantuy peG Kyfiaarn Gearn Ba TeHIMK GHNaH aHMKJaHyBYI
vollra adTHAaAK! '

a, @z ... 4y,
Qyy Qg ... Gy, '

A= =g A +a A+t ... +a.d,.
dyy Qpe ... Q,,

I.1.2 Ganmoga KeJATHPHATAH XoccaNlapHHHT XaMMacH HCTaarat
Tapryban AeTepMUHANTrA TerHWAHAHp. Vixtuépuit Taprubau Zerepmu
HAHTHH XHCOGMAIIHHHI HKKHTA YCYAHHH KeATHpaMH3:

|. Herepmunant rtaprubunu nacalrupuws ycyau — AeTePMHHaH:
Oupop KaTOPH 3JeMeHTAapHHHHI Ourrachfad OoulKaNapHHH OMIHH
JAaH HOMra adnaHTHpHG oaub, Wy Katop Gyiuua éimw yeyau.

l-Mmucoan.
3 -1 12 8 3 —1 12 8
A— —5 3 —34-—231 | 4 o0 21|
o 3 =711 4 o0 151}
-9 2 8 —15 -3 0 32 1
4 2 1 4 21
0 13] .
=—(—D* 4 15 1|=] 0 13 0]= . 30|=9‘1.
-3 32 1 —7 30 ©
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2. Herepmunantnu yu0ypuax KJpunuwiea KeaTuputs ycyau ne- 3. HlerepmuHadraapan yubypuak wakaura KeATHPUO Xucobaanr:
TePMHHAHTHH WYHAAH anmaluTHpHILIAH WGOPATKH, YHHHr Gol Auaro-

HaaHgaH GMP TOMOHWAA E€TYBUH XaMMa 3JieMeHTAApH HOAra alNaHTH- 2 3 —3 4 1 —2 5 9
puiaad Ba YYGypYaKCHMOH lIAKATa KeJATHPHIALH, Macaiad 2 1 -] 9 1 —1 7 4
MMe o 1 of 91y 3534
ay G ... 4y,
2 3 0 —5 1 2 3 4
0 ayp ... a
A= HK: a) 48; 6) 20,
i]’ h 0 .... a 4. /leTepMHHaRTIAPHR OVAHH COANANAWTHPHG, KeiluH Xucobaanr:
: 1 2 0 0 0 RN
PaBtaHKku, yuGypyaK WaKIHAArd NeTEPMHHAHTHHHT KuiMaTH Golu 2+a® ax |1 329 300
AMAroHaAAapy 3JeMeHTAapH KynadTmacHra TeHr: i leaa oy 16y |0 4 3 4 obe 22 ;;2 ; df
) 4ot 0 0 5 4 5
A= an-a2-... G z+a az | 3 53 3 g3
N 0 0 0 6 5 a b c d
2-MmHCcOA
XK: a) a{x—y) (y—2) (z—x); 6) 640;
1 2 3 4 1 2 3 4 B) (b—a) (c—a) (d—a) (c—b) (d—b) (d—¢c).
0 2 5 9 0 2 5 9 -
= ' = =1.2-3.-8 = 48. I-
A= 0 0 3 7 00 3 7 MYcTaKuA L
—9% —4 —6 0 0O 0 0 8 HerepMuuaurnapiy xucobnaur:
1- Oapcxona ToRWLPUFUY 123 -2 0 —5 3 2
| 2 -1 90 i X: 32 9 5 0 4 3 .
. Yuurun TapTHGAH AeTepMHHAHTAApHH y4O6ypdyaK KoHJacHaaH 13 4 1 9 R PN 31 0 K24
¢oiinananud xucobaaHr: 9 —| 9 0 3 40 1
3 -2 1 2 —1 3 2 0 5 -4 —3 5 —2 1 2 3 0
a)|—2 1 3L6f[—2 3 28}l 3 16]. 5 2 3 4 91 2 3
3. :120. 4. :
2 02 0 2 5 0 —1 10 1 8§ 1 —G)K 3012>K192
5 —2 3 8 2 3 0 1
K:a) —12; 6) 0; B) 87.
2. JleTepMHHAHTAapHU TapTHOHHA nacaﬁ'rupnw ycyinaan donna- 2- §. HKKn Ba yY HOMABAYMAH YH3HKJH TeHTAAMaAAp CHCTEMACH.
Janu6 XHCOOJaHT: Kpamep xompaca. layce ycyau
L21. H
5 —1 1 0 o 4 —1 9 KKH HOMABJIYMJIH HKKHTA YH3IHKJH TeHrAaManap cHCTeMacH
l=2 3 0 1 2 —1 -1 2 31 {a||x|+a|2x2=bl'
a)|—2 1 =50 3 —1 2 3Yf B) 2 5 1 4 g%+ apxy=0b,
3 2 7 3 1 6 1 12 0 3 : ay, ap i
HHHT GO AETEPMHHANTH A = o a = 0 6Yaranpa, Arona euuamra -
21 Y2z

K:a)y —2; 6) 0; 8) 16.
8 9



3ra Ba y Kpamep Kouwaacu G¥fivua Kkyfingard copmynanap OGunad
XHcoBJaaHann:

] ]
Y= M= o
6y epaa .
A b]a]2 al|b||
o by | & ay by

Arap A=0 Ba wy Gunan GHupra A,, A, JNaplaH aKaa ﬁn’rramj

Hoara TeHr GyaMaca, cHCTeMa eyHMra 3ra IMac.
' Arap A = AxI=A,cﬂ=0 6ynca, y xonga GepHArad CHCTEMa 4YeKCH3

K¥n euyumra sra Gyaazu.
1.2.2. ¥4 HOMaBAYMAH Yy4Ta YH3HKJH TeHIAaMajap CHCTEMACH
@ X+ 898+ a p%5= b,
Bo1X )+ @k + AaXa=b,,
Qg% |+ Aok g+ BaaX =53,

HHHT Goll feTepMHHAHTH

a, 8243
A= lanapayf+*0

Q3 Qyz Oy

6yrraHna arona euumra sra G6Y¥an6, 6y euum Kpamep dopmyaanapu
GunaH XucobnaHanm:

a"l A‘) _ A"':;
Y=g X = Ky =
6yHua
by ay ag a, b, ay
Ay = |by an anp{ A, = fa, by ayl,
b; azp ay ay, b, ay
a, ap b
= a,; b
A, ay, 2 02
ay, aypn b,
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Arap A=0 Ba A,, A,, A, JNeTepMHHAHTAApPAAH aKalH GUTTAc)
WOIAaH Qapran 6¥aca, ¥ XOnga Gepuaran cHcTeMa eummra sri
Oynimaiias Ba Oy cucTema bupeaauxda 6ijamazar cucrema Aet
aranafn. Kamusa 6utTa eunmra sra Gyaras choTema 6upzasuxdaet
cucrema pel atahany.

I-mucon Ynsuran TEHI1aMaaap CHCTEMACMHH euHHr:
! Xy — 204 x,= —4;
3x,+2x3— x,=8,
2x,—3xy+ 2x,= —86.

E4nw. [derepmunantaapun Tonamus:

1 —2 1 —2 1
A=13 2 —1i=]lo 8 —4l=
2 -3 21 Jo 1 o

HeTepmuuanT A=45£0 6yaranu YY¥H CHCTEMAa AroHAa eYHMra 3ra Ba
Kpamep $popmynacunn kjana6, YHH ToNMAMH3: :

8 —4|
1 0q{

—4 —2 1 —4 —2 1
Ay=| 8 2 —1|=] 4 o0 o0 =1; ? =4;
-6 —3 2| 2 I 0
1 —4 1 1 —4 |
20 —4
2 —6 2 0 2 0
1 —2 -4 1 —2 —4
8 20
2 —3 —6 0 t 92
ax A A
x1= A':],x2=—ﬂ?—=2’x3=_§_=__l

1.2.3. n ta HoMabayMAH n Ta unzAKIN TEHrAaManap CHCTeMacHHH

1 _HHHT Katta (nz24) kuiimaThapuaa Kpamep koumacn 6mnam euuw

6up Hedta 10KOPH TapTUGAM AHTCPMAHAHTAAPHH XHCOBJaWHH Tanab

staan. ly ca6a6au, GyHnafi cHCTeManapHH eudiiga Fayce yeyauaan

¢polifanaunin maxcaara MyBodbuk. By ycyaHunr MoxusTh yHAAH

HOOpaTKH, yHaa HOMablIyMiap KeTMa-kKeT HYKOTHAHG, chcTeMa yubyp-

HaKCHMOH WAKATa  KeJATUPHAAIM. Arap cucrema yuOypYaKCHMOH |
Wakira kKeaca, y AroHa equ?a 3ra Gynaan Ba yWHHI HOMabayMAapH |
OXHPIH Tedraamanan Gowsaad ronu6 Gopuaany. {(Cucrema wekcns kyn

CUHMTa 3ra Gy/1ca, HOMaBAYMAAp KeTMa-Ker #ykotuaray, y rpaneums-

CHMOH IIaKATa KenaaH.)
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2-Mu coa Ywby

x4 xp+5x,+ 20,=1,

X, g4 3x3+4x,= —3,
2x,+3x,+ 1 lx;-45x,=2,
2%+ x4 3%+ 25, == —3

YHIHKJAKM TeHrAaManap cucreMacHud Iayce ycynu GHJIAH eYMHr.

Euwuw. Hkknuuu, yunHud, TYPTHHYH TeRrnaMaldapiaH x, JapHH
#iykoraMu3. ByHuHr yduyH GMDHHYHM TeRrjaMaiu KeTMa-ker —|], -2,
—2 ra Kyna#iThpamk3s Ba MOC PABHIAA HKKHHUH, YUHHUH, TYPTHHUM
teHrnamajap OGuniad kymamus. Harmwxkana ywly cucremara 3ra
6ynaMis:

x X+ 9%+ 2x,=1,

2x3_2x4=4,
x4 w3+ x,=0
— Xgum Ty~ 2xy== — 3,

CKH

X+ x4 5%+ 2x,=1,

Xo4 X3+ x,=0,
XoTiy+2x,=5,
xa-" x4=2.

Y4uHUYH TeHrAaMaJaH UKKHHYH TeHT/IaMaHH aifHpaMH3:

x4 x,+5x,42x,=1,
x4+ X3+ x,=0,
6x,4 ‘x4=5,

X3— x,=2,

cyHrpa TYpTHHYM TeHIsiaMaHH — 6 ra KymadTupHO, yUUHUK TEHrIaMara
Kywcak, yuSypyakyiH CHCTeMa XOCHJ Oynaan:

x|+x2+5x3+2x4= 1:

Xot x5+ x,=0,
X3— x.,=2,
7)C4= _7.

Bynaaw,

Xi=—1,

x3=2-|-x4=l,

Xy= —x3_x4=0v
xi=1—x2—5x3—2x4= -2,

lilyaszaét KuauG,

x1=—2, x3=0, xa=1, x4z=—1,
2- dapcxona Tonwupuru

1. Ynsukau rerraaManap cCHCTEMAAaPHHH €HHHT:

{2x|+x2=3, {3x.—x2=2. {2x,+x2=l,
6 B)

35,4 2x,=4; 6x,—2x,=1; 4x,4 2555 2;
" {xi—-2x2=0, {3x,—x2=2,
3x1+x2=0, 4x|+5x2=9.
K: a) X1=2, x2=—1; 6) CHCTEMaHHHT eYHMJapH HYK; B) X -
HXTHEPHE, xo=<1—~2x1; T) x1=0, xo=<0; 0) xi=1, xo=1.

2. HusukAu TeHraManap CHCTeMalapHHH €UHME:

5x|_ x2_ x3=0, x|+ x?‘7x3=0,

a) 1 x,+2x,4 3x,=14, 6) { x,—6x,4 x;=0,

4x,+3x,4 2, =16; 5K~ Xy— x,=0;
3x,44x,— x,=8,

B) 12x,+ Xt x3=2,
3x,— xy4 2x,==0.

K a) xi=1, x2=2, xa=3; 6) x1=0, x3=0, x3=0
B) xi=1, xe=1, xa==—1.

'

3. Tenrnamanap cuctemacuuu Tayce yeynu GuiaH eYHur:

x]+2x2+ x3 =8, X|+ x2*3x3+2.r4=6,
a) x,+3%34+ x,=15, 6) Xp—2x,— Xy==—86,
4v, + X3+ x,=11, Xo+ x343x,=16,
X+ x4 Sx,=23; 2~ 3xy4 2x,4 =6,
v}

HKea) vi=1, x2=2, x3=3, xa=4;
6) x1=8, x2=6, xa=4, x4=2

13



2- mycraxur uu
|. UnanKAu TeHrAamanap cHeremanapui Kpamep Konlac 6¥iin4a
ir Ba TEKWHPHHI:

’7x|+4x¢—-'x.,— |3. 3x|—x2+2x3=—5‘

3,4 2254 Ixgm= 3, 6) 1x,+2x,—4xy=17,

{2x,——3xg+x;,-= —10; 2x,+ 3%+ 51, = —17.

2. TeHrnameaap CHCTEMACHHH €UHHT!
2x,— x5+ 324=0, 3x,+ 26— x3=—0,
3x, 4+ 24— 2x,=0, 6) 12x,—x,+%;=0,
5x|+x2-—3x“=0, x1—4x2+3x3=6.

ﬁ) x0n=0, x3=0, x3=0; 6) x=—1, xo=—1, x3=1.

3. Ynsuku Tenrnamanap cucreMacunu [aycc ycyan Guaad €UHHT
TEKIUHPHHE:

[ %4 2x,—x3=5, ~ 2%+ x4 X5=1,

2x, 4+ x;—4x,=9, 6} 1 3x,4bxy—x,=~1,

by, —2x,+4x;=4; X, x4 3x,=3;

X4 2x,— %3+ 2x,=4, 254 x5+ x,=9,
2x,+ 3%+ 4x;— x,=8, r) 3xy— 2%+ 3x,= 12,
—5x, X, —3x;=—T7, —2x 23— x4 x,=1,
Xy Xy—Tx=—05; 5% 4 2xy—3x,= —3. |

a) =2, x2=1, x3=—1;

6) xi=0, x2=0, xa=1;

8Y xi=1, xo=1, x3=1, xa=1;
ry xi=1, xe=2, x3=3, x4a=4.

3- § Marpuuaaap. Martpunanap ycraaa amaaaap.

Marpuuauynr paura.
YHINKAH TEHTAAMANAP CHCTEMACHHM TeKIMHPHI

Ak Counapuuur m Ta caTp Ba n Ta KaTopian nGopar TYFPH
TYPTOypUakan KajBaaw mXn fauamau Marpuya jefimnapu. By
MATpHLA '

a Qg ... G,
A= ay ap ... ay
Qi Aoy oo Qg

KYPHHHILAG €3HAANH.

Arap m= 6juca, carp marpuya, n=1 6yAca ycrys xarpuya, m==n
6yaca, keadpar sarpuya XocHa Gynaan. Keaapar A matpuua yuyu wy
MATPHUAHHHT AeMEeHTAapHAAH TY3WAraH 7- TAPTHOIH AETepMHHAHTHH
xucobnaw MyMmkuH. By nerepmunanr detA €xku |A| opKahu Senrnnana-
piv: ) .

812« - Gyn

Qg Ay - - Gy,
detA=||A|= 21 22 2

a, anE‘ « s lpn

Arap detd =0 6yaca, y xonna A Matpiua smaxcye, det As=0 6yaca,
Raxcycmac Dednaanm. : .

Dol avaroHaaujla Typrai aneMeHTAapH GHPra, KOIral sneMeHTaa-
pH HoATa TeHr 6¥araH KBaipaT MaTpulla Gupaux xarpuya ne6G atananm
Ba £ OusaH GeArnnaHany: _

1 00 ... 0
E=010.0
0 00 1

Paswanku, detE==1.

Arap §ndamaaps Gup xua mXn GYAraH HKKH MaTpPHUAHWHT Sapya
MOC 3JeMeHTAapy y3apo TeHr Gyaca, 6y MaTpHlianap rene AelHIalH.

1.3.2. Bup xua m X n ynuaMan A Ba B MarpuunaHuur durunducy neb -
yuma yavamau wyHlal C=A-4 B marpuiara af#THAalHKH, YHHHI Xap
Oup sneMentH A Ba B MaTpHLalapHHAr MOC 3JleMeHTMapd HHFHHIMCH-
Aan uGopat Gyaany. . :

mXn yruaman A MaTpuuafBr A comea xinaditmacu ne6, yuwa
yAvampary B==)-A maTpHiara aiTuaaanku, 6y maTpHlla 3neMeHTAapH
A MaTpuua 3JeMeHTIAPHHH A ra KYMalATHPHWAAH XOCHA GyAalu.
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mXk ynauaman A MaTpRuUaHHHT kX n yavaman B marpuyazc
gradrxace ne6, mXn yauamian wynaaid C=A.B marpuuar:
ATUAAAKKHK, YHHHT C; SMEMEHTH A MaTPULAHUHE - CATPH SJAEMEHTIAPH

H B MaTPHUaHHHF j- yCTYHHAArH MOC 3JeMeHTAapura KynaiTMadape
HFHHIWCHIA TEHT, ABHA

Cij==Qnb; + anba+ ... + auby;.

Arap AB=BA 6ynca, y xomaa A Ba B Marpuuanap gpuu
AMQUunaOu2an BKH KoMmyTaTUS MATpUYaAap Aelnaann.
l-MmHcon Ywby

3 1 =2 2 ~1
A=[2 s —5],B= —1 3
- 4 —5

aTpulanapunir AB Ba BA kynaiTManapHHH TOMHHT.
Eunw AB marpuua 2X2 yavamra 3ra ﬁi’maﬂu:

&AB_[ _Q]I_l A

[3 2+1(—n+(—2) 3 (D) I 3 (—2) d—5)|_
29+ (—H =) +84 27 1) + (38 -34+370—5)

— 10]
28 —39})
‘A Martpuia 3>3 ¥yauamra sra Synanu:
: -1

N 1-—2
ol - )
f"\

23+ 1) 2 2. 1-|0(—1)1 4) 2( 2)+(-1§,’\
(=D 3+3% (=143 (=0T (=2 +3'5
s (=5)2 414 (=) (=) 4 (=2 +(—5)5

4 6 -9
3 —13 17}

2 24 —33

1B BA 6yaranaurn cababas A Ba B marpuianap KoMMyTaTHB 5Mac

1.3.3. Arap kBaapaT MaTpHla Maxcycmac O6yaca, y Xoaidz
lA~"'=A"'A=F TeHrIMKHK KaHOATIAHTHPYBUH ATOHA A= MaTPH L
laBKYA 6YnagM Ba y A maTpumara Teckapu marpuya AedMnann
| MaTpruasuur A~ TecKafy MaTPHUACH Ky#HIari4a anuKAaHaiw:

16
4 A

All A2I Anl
1 1 Am A22 An?

A detA --------------
Alu A2n Arm

by epaa An A Ma'rpnua DeTepMHHAHTH Qi SAEMEHTHHHHT anre6paunk
TYAIHPYBYHCH.

2-Mmpcoan Bepm}raﬁ

1 2 —1
A= {3 0 2
4 —2 5

MaTpPHUara TeCKapH MaTPHLUAHH TOMHHT.
Eypn . MaTPHUAHHHT AeTepPMHHAHTHHH XUCoOAaiMu3:

12 —1
detA=|3 0 2|=1.4=2.7—1.-(—6)=—450.
4 —2 5

Hemak, A Mmartpula Maxcycmac MaTpHUa 3kaH. 3uaw A, anrebpauk
TYAAHPYBUHAAPHH XHCOBRAHMU3:

0 2 2 —1 2 —1
A"=| o 5|=H A=), 5|=_8‘ A3'=|0 2|=4;
3 2 1 l I —1
A'2=“|4 5|=—7; A22=I4 5|=9; A32=—|3 2|=—5
A= |4—2| —6 Az |4—2| 0 Ap= 30"
TecKapd MaTpULAHH Ty3aMu3:
—1
A= —+ | — 7/4 -9/4 5/4 .|,
— 10 3/2 —5/2 3/2
AA~'=A"'A=E sKaliuHu Texuwup

1.3.4. n Ta HOMaBAYMAH £ Ta YH3HKEIH TeHrAamanap cucreMacH

Mex v uka
1. -
KUTURY~ AN acor &

2--665 17



ax Fapre+ . a,x,2=b,
A X+ Qoo ... +azﬂn*b2,

aulx]+an2x2+ +armxu=bn
HH MaTPHUaA KYPHHHUiLA

AX=8B

Kafu €3MlW MyMKHH, 6yHia
(@) ap Q\,
A= az Qg g, ,
Q) an2 N
X, b,
x=|%]8=|"
xn bl’l

Arap A wmaxcycmac MaTphua, AbHH detd w0 6yaca, y xonga Gy

CHCTEMAHHHT MaTpulla IDAaKAHZArH €UHMH yinGy KypHHWITAa 5ra
6ynann:

X=A"'8

1.3.5. A matpuuanunr paney £e0, YHART HOVIAAH (apKaH MH HOpPAAPH-
HHHF 3HF KaTTa TapTrGura afitunagy pa yrang (A) kabu Gearunananu.

MaTpuuain  Kyfinaarn ATMalITHPHILIAD  DAeMENTAP GAMAUTY-
puwirap ned aranagn:

a) ¢akar HoMapaau uGopat catpu (ycryHuu) VuupHil;

6} HKKuTa CaTPHHHT  (YCTYHHHHr) YpuHAapHHH anMaliTHpHLI;

B) Oup catp (ycTyH)Humr Gapua saeMenTIapHHM Oupop xiynai-
T));aqura K¥maiTapu6, Gowxa carp (yCTYH)HHHr Moc 3NEMEHTIaPHIa -
KYumi;

r) caTp (ycTyH)Huur Gapua sneMeHTIapHHHN HoMaah dapkru Gup
XWJI_coHra KymaiTupuiw.

3nementap AAMaUTHPHLIAAD MaTPHUUA PaHFHHH yarapTupmaiiau.
lly ca6a6au, SMEMEHTap aaMaWTHpAWAapAaH dolinararu, MaTpHUa-
HU LHaroHas saeMeHTAapHAaH TallKaph Gapya saeMeHTAapH Hoara

TEHr GYyAadurad KypHHuILra REATHDHIN MYMKHH. By xonaa marpuua

géuru AHaroHanAarn HoITa TeHr GynMaran 31eMeHTNapH COMHMa TeHr
yiraan.

18

d-MHCoN Matpulla paHIHHH TOIMHI:

0 2 —4

—1 —4 5

A=| 3 1 7
0 5 —10

2 3 0

Eun w. Marpulla ycTHAA 3NeMeHTap aJMalUTHPHILApHH Gaxkapa-
MH3:

0 2 —4 1 4 —5

—1 —4 5 2 30

A= 3 1 7 ~13 1 7 |~

0 5 —10 0 2 —4

2 30 0 5 —10
Il 4 —5 1 4 —=5) (1L 0 3) (1L 00
0 —5 10 0 1 —2 0 1 —2 01 0
~lo —1t 22|~|0 1t —2|~|0 0 oO]|~]|0O O O
o 1 =2 ] |o 1 —2 0 0 0 0 00
0 1 —2 0 t—2) loo o) lo oo

XOcH/ KMAHATAH MaTPHUAHHHT pafrd 2 ra TeHr, AeMmak, Gepuaraw

6ynanm:
A MATPHUAHHUHI PAHTH XaM 2 ra TeHr ]
13?6. Kponekep—Kaneann TeopeMacn n Ta HOM3b

JYMAH m Ta YH3HKIM TeHrAamanap CHCTeMacH
allxl+al2x2+ +alnxn=bl'
@y %+ Qoo t .. F A% =Dy

amlxl+am2x2+ + amnxn=bm
Gupraankia GyaulIE y4yH .
. rang A=rangB
6yAnILg 3apyp Ba eTapJaHAHD. by epaa

fan @&z .- G
4] a c.e
o A= QP 2 2"
Qi [+ 3} Qyn



Gyarakn cababan yaap dekcus kynaup. CucremaHuHr RacTAaGKH HKK
TEHITAMACHHH e4aMH3: : :

3x,4 45— x,=0,
{ X =—3x,45x,=0,
By cucremana x3 sn xaanapru Yur Tomonra ¥TKa3amus:
3, +4x,=  x,
{ X —=3xy= —b5x;’
By cucremann Kpamep konaacupan doiinanannd evamua:

A=34

| g [=—9—4=—13,

x; 4
Ax, = l 5, —3 l= — 3234 20x;,=17x;,

X3

IS
Ax2= l

1 . . 17x, 16, .
lynaah ka6, x,= T3 2=y Xa=13¢ Oyacun (t — uxtué-

phii MYTaHOCHOAHK Koadduimentn). ¥ xonaa x1=—17¢ xo=16¢
x3=13¢. { ra nxThépmi KHAMaTAaprA Gepub, Yekcus Kin eYHMAA PHH
XOCHA KHJAaMH3. :

3- dapcxona ronwupury

l. Arap
21 —| —2 1 0
A=[0 I —4]"3:[—-322]
Gyaca, 34428 un xucobnawr.
2 5 —3
K 3»fl-f-2£i'=[__6 7 _8]
2. Y6y
1 0 2 (2 7 1
A=[0 ~1 3] Ba B=[3 2 —4’
4 0 5 I —3 5
MaTpaltaiap Sepunrad. AR Ba BA AApHH TOMHHT,
4 l 11 6 =7 30
K AB=[ 0 —11 19’; BA=({—13 —2 -_3 ]
13 13 29 21 3 18

22

4. Yoy
3 1 2
A=l—l 0 2]
1 2 1

marTpullara Teckapu A™' MaTpuUaHH TOMHHT.

—4 3 2
X A-'=——c| 3 lmsl-
—2 —5 1
4. Arap

4 —1 2 0
-1 11 1
A=1 1 392
0 43 0

Gynca, A HUHT PaHTHHA 3J1EMEHTap aiMaluTHPHLUAAP EpAaMHAA TOMHHT.
HK: rangA=3.

5. Teurnamalap CHCTEMACHHMHF OHPrajuKia GYAH-6GVAMACAHIH-
HH TeKlIHpuHr. Arap chcTeMa Onpraauxaa 6yuca, yHH MaTpHLA yCy/H

OHAAH euHHr:

x+22=5,
x=3y+z2=>5
2x—3y+ z=2,
3x+ y—3z2=1,
bx—2y—2z=4,

4x+2y—z=—9,
a) {

6}

X: a) x=-—1, 6) cucrema GHpraJHKza 3Mac.
y=—1

z2=3;

6. Bup MMHCAM CHCTEMAHH eHMHI:

X4 2x,4 3x;=0,
2x| _3x2+4x3=0,
3x,-—x2-|— Tx3=0.

K xim=17t; xo=2¢; xf& —Tt(— 0o <<+ 00).

23



3- mycraKua uw

1 4 7 —2 1 —1
A=[25—8], B=l 1 0 2}
—3 6 9 4 —1 0
6yaca, (A--3B)? un Tonuur.
96 12 8
)K:I—IS 54 —8]

51 85 111

2 1 —I
A=|2 —1 1
10 1

I. Arap

2. Arap

G¥aca, A ra Teckapu A~' marpuuann Tomner Ba AAT'=A"'A=F

SKaHHTa HIUOHY XOCHA KHJHHI.

—1 ~—1 0
)K:A"=——;—I—l 3 -—4].
] I —4
3. Tenrnamagap cucTeMacHHHHC Ouprajivkiaa GYARW-GYAMaCAHIH

HH TeKWHPHHT. Arap y 6Hpraankga 6Vica, yHH MaTpulla ycyJau Guaat
EUMHT:

3x— y+ z2=12,
x+2y+42=6, )K: x=0, y=~—7‘ 2=5
x4+ y+2z=<3.

4. BHp (KHHCAH CHCTEMAHHHT HOIMAC eudAMAaPH Gop-HYKANTHHE
anuKAaur, arap 6op 6¥aca, yaapHu TOMHHT:
X1+ x4+ x3=0,
2x,—3xy44x,=0,
4X|— | ixg'l- l0x3=0.

i oxy= —7¢; xa=2f; xa=05¢.

I- hasopar wu

1. Onpun 6upop KaTop sAeMeHTAapHHHHT GHTTacHdaH GOWKaCHHH

HoMapra ainanTHPHO, JeTePMHHAHTHH TAPTHOHHH NHACAWTHPUIU YCYJiM
OMaaH XHcobJaaHr:

24

1.7,

1.9.

1.11.

1.13.

= o— b D

0
1.2 —2
e 1
3 —1
1 3
—3 i
NS B
—2 4
—4
1
e |
|
—4
-1 -3
1.8. .
0 —5
4 2
—1 3
BTN NN
0 5
1 2
1.12 —2 1
el o3 o7
5 3
5 —8
0 -5
RN DO
1 5
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2 =20 5 | —2 4 —3 5 4 21 3—5332—24
2 5 —4 3
AL S e, |+ 1 —1 2 1.29. 3. | oy e
2 —3 4 -3 0 5 —3 -3 0 -2 5 3
—5 3 —7 2 13 3 -2 0
1 7 —1 0 8 5 —1 | “2. Unsnkad TeHTamanap cucremaciud Kpamep ¢opMmynadaphaan
017 2 6 2 -1 |18, 5 3 { I siAaNauuG edHnur:
1 -3 4 0 ) 0 4 —7 -6
4 5 ! 3 3 2 — 0 2x,+3x2+4x3=9, 2x|_ x2+ 5J€3=27,
2.1. 3 dxo-+ 1lxz=1, 2.2, 15x,42x,+ 13x,=70,
i 4 —4 2 2 —1 —4 4 Yx[—sxf_} =—1. SX| —x3=—2.
3 1 2 1 -9 3 2 —7 )
1.19. —4 —3 4 of o0 Lo s sl 3x,—5x,43x;=46, 45,4 x,—3xy=—1,
1 —5 3 0 ) 6 4 7 —4 2.3, 1 x4+ 2x0F x;=8, 2.4, 18x,+3x,—6xy=—1,
Xy —Txy—2x3=5. x4 xp— ky=—1.
3 -1 0 3 L3~ 2 X— 46— 25,=0, (4, — 3Ky xy=43,
L21. g 11 47 1.22. "'12 L1 3 2.5, {3x,—5x,—6x,=2l, 26. | x4 xp—x,=3,
l _8 g § 4 g g ‘; L3x]+ x‘2+ x3=—4. 2x1+ x2 =I3
(3xi+ x,—2x,=6, (3x,4+ Xp+2x,=11,
3 —7 2 | 8 4 —1 —] 2.7. ¢5x,—3x,42xy= —4, 2.8.12x, 4 2x,— 3x,=9,
1.23. —8 3 4 =2 3 | 5 2 dx)—2x,— 3uy=—2. | ¥, —5x,—8x,=23.
3 0 5 -3 1.24. 1 3 7 L} )
4 1 __5 5 —1 B 0 5x|+6x2—2x3=12| '2x1+3x2+4x3=15‘
2.9. 12x,+5x,—3x3=9, 2.10. { x4+ x,+5x,=16,
8 —1 —1 5 2 1 8 7 4%, —3xy+ 2= — 15 30, — 209+ xy=1.
-5 I 10 )
R B : ooy 22, —3x,+ x5 =11, 2%, —5x, =19,
3 2 .1 9 4 — _54 “i 211 | %42x,—x3=—6, 2,12, 13%,45x0,—xy= — 10,
L x1m4x2_2x3=3' x|—4x2+2x3=16.
_ ;
s 1o 4 | 6 9 4 1 3x1+ x,—2x;=6, : (2x,—3x,—2x;=186,
I0271 3 2 2 _2 . 1.28. 3 4 _"'3 '—'I 2-13. 2x2— x3='g 2.'4. 3xl+4x2_5x3=__10,
—; 27 0 ~1 =1 1p 71 45, — 31,4 5x,=19. 2x, —3x,=4.
—° 31 -6 5 2 0 3 |

27
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2x,+ dxyg—xy=1,

[ X —4x,+3x,=1],

2-'5. 3x,+5x2—2x3=3. 2.16. x;-{— Ko— Xy= 3

.y o 2 3T T

| x2 = 7. 3x|+4x2_'2x3= - IO‘

”i7 x,+3x2—— Xz= ‘—2, r5x|‘—2x2+3x3= —7

A7 2% — xyt4x,=7, 218, 12x,4-x,— x,=—5 ‘
X, —3x;=11. . . ’

20— x4+ 5x;=—4,
2.19. { x+ xy44x,=09,
2xt+3x2_ x3=l4.

X445, —3x;= — 13,
2.21.

4%+ 2xy4 5x, =3,

¥t Ko— xy=--86,

2.23. 16x,— xp435,= —2, 2.24.

Sx;+2x,+4 5xy=3.

x| — x2+2af3=3,
2.25. 3x|+4x2"‘— x3= ‘—5,
2x|+3x2_5x3=6.
(3x|_3x2+ X3= —— 10,
2.27. 2x,-|-5x2—4x3= 5,

! x;-|-2x2— x3=3.

3x, 4+ 5x,—x,= — 20,
2.29. { x,— x =2,
_4x|+x3 = ‘_2.

2.26.

2.28,

2.30.

. d . p p

AA" '=A"'A=FE skaHuun TeKwupuHr:

28

2.20. {4x,

2x|+ x2“'- x3=0, 2.22-

3x,45x,— x,=38.
I]"—3x2 = IO,
+3x3=—7,
5x|+2x2—4x3=38.

2.?6[— x2+4x3=?,
X+ xp—4x,=~—13,
X Fdr,— K= 14

[5x|-—4x2+ x;=23,
= Xt x3=1,
12X +4x,—3x,=15.

[ X, —3x,4 k3= —5,
12x|+ Xg—3x,=24,
4x,— x, =18.
3x,+5x,— x,=1,
126+ x4 x=—3,
Xy +4x,—3x,=2.
6x,+ x4 x,=1i6.
Xo—3x;= 1[4, .
3x,+43x,—4x,=3]|.

J.1.

3.3.

3.5.

3.7.

3.9,

3.11.

3.13.

3.15.

3.17.

3.19.

3.21.

-2

—1

3.2,

34

3.6.

3.8.

3.12.

3.14.

3.16.

3.18.

3.20.

3.22.

310
“}]_
6 3 7
4 2
1 3 3
3 2 —1
(1 —1 3
2 0 1
| 2 2

|

[N}
.
.
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2x| - x2+3x3=0&
xl +3x2_‘4x3=0.

{Sx, —2 X+ x3=<0,

3-x| +2x2"" x3=0,
5.3

5.5. 15x,— 14x,4- [5x¢,=0,

42 x,—3 x;=0.

20, —3xy,+ x,=0,
{x.+ T
3y~ 2x54 2x,==0.
2x,— x,43x,=0,
5.9. | x+2x,—5x,=0,

3%+ x9—2x,=0.

2%~ X+ 3x;=0,
54. 1 x4+ 2x9~—5x,=0,
3x+ x,—2x,=0.
3x;+4x:42 x,=0,
5.6. { x,— x,+4x,=0,
5x, 4+ 2x,+4 10x,=0.
3x, 4 20— x,=0,
5.8, 12x— x,+3x,=0,
X +3x,—4x,=0.
3x,—2x,+ x,=0,
4x,+ 3%y~ 5x;=0,
X+ 5xy—6x,=0,
3x,—3xy42x,==0,
4x) 4+ 3x,—5x,=0,
X +-5x;—06x,==0.

[3x)+ xp—~x3=0,

5.10.

5.12,

5.14,

05X+ 3xp—x3=0,

4x,42x,—xy=0.

2x,— x,—bx,=0,

28425y 3x,=0,

5.11. §4x,~2x,—9x, =0,
X, —2x54-Tx;=0.
(5x,—2x,+ 3%,=0,

913, §2x+4 36, —dx, =0,
(3%~ Bxy 4 T3 =0.

Xy 2x,—2x;=0,

5.15. 1 x,+3x,—5x,=0,
2x— xy—T7x,=0.

2, — o+ dxy=0,

517, § 2,4 3x,—5x, =0,
4+ 2%, — xy=0.
2x,—3x,—3x,:=0,

5.19. 12x,45x,— x,=0,
2,4+ £,—2x,=0.

[ —3x,—2x,=0,

5.21. 13x,4 xy+4x,=0,
Sxy— xo4 x,=0,

5.16,

5.18,

5.20.

5.22,

32

5x)+3xy—x,=0,

4x,—3%,—2x,=0

*

217‘ —_ XQ+2x3=O‘

X — x2_2X3=0.
7x;— x3+2x;=0,
X+ 3xy—4x;=0,

3x,—2x,+ 3x,=0.

X+ 0x,—4x,=0,
3x,— £+ 2x;=0,
X —3xy-+3x;=0.

8.23. |

5.25.

5.27.

5.29.

[ x4 2x,—5x,=0,

Xy _3x2+ X3=0,
2x,— xp—4x;=0.

i x|+I2+ x3=0,

3x, —x,—5x,=0,

| X, —x,—3x;=0.

X —3x,4+Tx;=0,
3x,+4x,— x,=0,
2x,+ Tx,— Ba;=0.
4x,— x3+45x,=0,
2x; 4 3x,— x;=0,

x| —2x2+3X3=0‘

5.24. 1

5.26.

5.28.

5.30.

'x,-—- x2+6x3=0,

x4 3xy+2x3=0,

X+ x4 4x,=0.

(3x,42x,+4x,=0,
X, —4x,+8x,=0,
2x,— xy+6x,=0.
(224 %3+ T7x3=0,
2x,—3x,— 5x,=0,
126 — X+ x3=0.
(3x, 4+ 5x,—2x4,=0,
X — X;—4x,=0,

x,+3x,+ x;=0.

1- namynasuid xucob Tonwupukarapu

|. BepusnraH AerepPMUHAHTHH Y4 ycya OuiaH XucoGJaHT.

a) YHH {- caTp 3aneMmentiapn OyiHda éiub,

6) YHH j- yeTyH saeMeHTRapd Gyfiuua éiué; _

B) OAJHH j- ycryraard OHTTajaH GoOlWKa 3JeMEHTAApHH Houra
HIaHTHPUG, CYHIpa Wy yCTYH 3JMeMeHTAapu G¥iinua €HHE.

LI

1.5.

o

o = o pa

]

2 —1 3 0
—5 3 1 —2
-3 -2 0

1 5 —4 2

i=2, j=4

6 —3 i
—1 0 4

2 7 3

0 —5 —1

i=3, j=3.
—3 1 4 5

0 2 —1

4 =2 7
—5 D 3 2

i=3, j=2

1.2,

1.4,

33

3 -2 1 4
0 5 —3 2
—4 0 3 —1
6 3 -2 0
i=4, }=3
-3 5 6 7
0 -2 1 3
4 —3 1 of
2 1 0 —3
i=1, j=2
4 —1 3 2
—5 5 —3 0
2 1 4 7
0 —2 6 3
i=2, j=3
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1 -3 20 |
222.4=14 2 1| p_ 0 1 —5
' o 2 20 o
0 3 4 [1 2 27
22. 4=1 1 1 1], p_ 0 —3 1
-2 19 2 0 3
(0 3 —i5 (3 1 o
224. 4= |5 9 51, B=|1 —2 ]|
1 —1 6 (0 3 2
(01 2 ( 1 -3 4
225. A= 13 ~1 1| g_ 2 1 —s/.
I 2 9 -3 5 |
H 3 —p) {4 5 —3
226. A=1—1 2 (| g I -1~
4 0 70 4
(1 -3 | " (4 3 5
22, A= |1 0 2|, g_ 67 1].
' 42 — 9 1 8
[ 0 3 4 —1 5 —3
228 A= |—-2 | 0',, B=1 1 —1 _j
2 -1 7 4 9
(5 2 —i3 (—1 —1 -1
229. A= |0 3 81, B=|—~1 4 71
S . 8 1 —1
2 10 (9 3 5
230 A= |7 —3 3|, B=12 0 3],
5 0 1 01—
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a 3KAHJIHTHEH
4 bepuaran teHraamanap c%cremacnﬁuur. gr;pll‘(a;]aﬂ;(élp o
l;llll|llilll‘ arap Onpraankaa 6yjca, y.napﬂu‘.: 1) Kpauep xons
Mananns, 6) matpuua ycyau, ) [ayce yey

'SX|+2x2+ x3=5,

Al a)

2x|+3x2+ x3=l.

26,4+ X4 3xy=11;
4);1 —-3x2-|-2x3=9.

3.2. a)

2%, bxy— Ix;=4,

! 5,4 6xy+ 2x,=18;

'2x|— xg"'"‘ x3=4,

3.3. a)

3x,+4x,—2x,=11,

3x,—2x,+44x,=11;

3.4. a) ;

3.5. a)

3.6. a)

3.7. a)

3.8. a)

3.9. a)

X+ Xy x3=l,.
8x,+3x,—6x,=2,

—4x|—' x2+3x3= —3

Tx,—bx,=31,
4x,4 1 1x;= —43,

k2x1 +3x2+4x3= —20;

[ x,=—2x,+ 3x,=6,
2xl + 3x3—4x3=20,
[3x| — 2x,—5x;,=6;

[ X+ X+ 3x3=—1,
2%, —xo+20,=—4,
4x,+ xy4xy= —2;
(3x,+4x,+2x,=8,
2x,— Xp—Buy=—1,
[ X +5x0+ x3=—T;

3x,+ x,— x;=5,

L

Xy — 4&—2x3= -7,

—3x,+ 5%+ 6x,=T7,

39

Xy +2x2— x3=6t
6) 12,4+ 3xp+5x,=11,
__3x|—|-5x2+4x3=8.

xl+ Xo— x3=7)
6) {2x,+8xy+5x,==15,
3%, 4+ 9+ 4x,=10.

'4x| +6x2+3x3= 17,
6) 12x,4+6x,45x,=12,
3%, +6%,+ 4x,=9.

r2x|“"" x2+3x3=3.
6) 1 x,+43x,—2x,=2,
L3x_l+2x2+ JC3=8.

5x|'—‘ x2+3.‘f3=2‘
6) -_— x|+3x2—"2x3=l,
- 4x|+2x2+ x3=7.

'xl—9x2+,2x3=5,
6) {x, +3x,—8x3=3,
(x| — 35— 2x;=8.
[3x;—3x,— x3=—05;
6} 3%+ 5x,+4x,=17,
- Mx—2xy4 3x,=8.

(3x,+ x,— x,=4,
6) X, —2x,42x,=1,
4x|""— x2+ x3=3.

(3x,+ 2x,— x;=4,
6) x—3x,+2x,=1,
7+ x;=6.




X425+ 4x; =31,
3-'0. a) 5x|+ I2+2X3=20,
3x,— Xyt x,=0;

X458+ xy=—2,
d.11. a) 12x;—4x,— 3x,==0,
3x\+ dx,4 2x,=3;

2x|—‘-3x2+2x3=_6,
3.12. a) 5x1+8x2“— x3=0,
X1+ 2x94-3x,=6;

x|—4x2'—2x3="0,
3.13. a) {3x,~5x,—6x,=7,
3x|+ x2+ x3=6;

5x|+2x2"'" I3x3=2l,

2%~ x4 5x,=10,
3.14. a)
3x,— x2+ 5x3=12;

Xt Xp— =2,

261+ x—5x,=—1,
3.15. a)
Ax)~3x,4 x;=13;

2x|+3x2+4x3= - 10
3.]6- a) 4x|+]lx3——=_29,

7%, —bx,=7;

2x|+?x2— x3= 10,
3.17. a) 3%, — 51,4 3x,= — |4,
X 2x6F xy=—1;

4x,4 Xp—3x3= —6,
3.18. a) 8%+ 3x,— bxy= — |5,

it Xp— xy=—4;

3xr+2x2+x3=4.
6) 4 X —3x;—x,=]|,
4x,—x,==9.

x|—3XQ+4I3=2,
6) 12x4+ x,—5x,=3,
316;-—2.’62—-. x3=8‘

4x, + 5x2_3x3=5,
6) 2x|—'- x2—|—x3.—_3,
3x; +2x2'— Xa= 7.

3x)F 5K, x3=2,
6) 8% —3xy43x, =4,
4+ x4 2x,=8.

[xl— Xo— x3=4,
6) ‘x|+3x2“—7x3=3,
x|—5x2+5x3=7.

. le— x2‘5x3=3,
6) 34x,4 3x,4 X3=25,
3x|+ xg—2x3=7.

4x| +3x2+2X3= 2,
6) 2x|+2x2—' x3=3,
2x| + x2+3x3=5.

6x|+4x2"—?x3=3,
6) 7x1+ xg_‘-3x3=2,
X —3xy44x,=7.

3, — xg— x,=—3
6) 2x,+3x2—2x3=4,
x;—4x2+ X3=8.

+

319, a)

3.20. a)

3.21. a)

3.22. a)

3.23. a)

3.24. a)

3.25. a)

3.26. a)

3.27. a)

f3x| —2x2— 5X3= - l4v

X —2x2+3x3=0’
2%+ 30— 4x,=—10;

5x]+6x2—2x3# _9’
2x,+5x2—3x3= - l!

20,4 xp=— x;=9,
2%, = 3x,=0,
L5x|—"'4'x2— 2x3=9;

r3x|+2x2“—2at3=3’
x4 x9— x3=0,
4x,+ x,—5x;=1;

x‘+4x2_ 3x3= _2’
2x(+5x,+  xp=—1,
L X 7x— 10x= —5;

(3%, —2x,+ x,=5,
4 2xl-——3x2—213=6’
(4% — Xx,+4x,=4,;

[ xl_ x2+2x3=_3v
3+ x3+Tx3=—1,
X+ 4x,43x,=7;

F7x1+5x2+3x3=—1,
1214 xo— xy=4,.

[ %)+ 8x—6bxy3=—13;

[ X%+ 30— x3%=6,
2x]+5x2—'8x3‘5“=3t

X +4x+ x3=11;

4|

22+ x;—5x3= —3,
6) 3% —2x3+3x3=—2,
3x|— x2+2x3=4‘

'4x|— xg__5x3=4’
6) 13%,—2x,— x;=5,
L x|+ x2—4x3=8.

4x|—3x2+2x3=2,
6) 13x,—2x,— x,=3,
’ . X)) — x2+3x3=5.

{3.7&[ —5x,42x3,=2,
6) ! x,43x,—4x,=35,
2x| — Xp— x3=9‘

(2%, 4 22,4 x3=4,
6) { x—3x;+ x3=3,
3x,— x;42x3=5.

'4x1+2x2+ x3=4,
6) | x,—3x+ x3=3,
‘3x1-[—5x2-+- 2x3= 8.

[ %+ 2%+ x3=5,
6) 1 x,+ x,—3x,=4,
‘2xl+3.l'2“—2x3=10.

x1+2x2—3x3="‘4-
6) 12x,4 x+ X=5,
| x,-—— x2+4x3=7.'




5x|‘—3x2+2x3=23. 2x|+2x2+3x3=23
3.28. a) 13x,+2x— 3= 4, 6) { x,+24— x,=3 4.7.
§ x,—6x2+4x3= 19, _3x,+4x2+2x3=0_
SX|+7x2"'3x3=f‘—12- '3xl+3x2+ x3=2’ 8
3.29. a) {3x,42x,+3x,=5, 6) 126, —2x,— x,=3, 4.8.
L X Kp= —3; | x4 5xg+4+2x3=4.
X4 x4 2x,=5, X+ Txy+ 10x,=4,
3.30. a) 2x]"—34‘-'2_ x3=5, 6) x|—‘3x2+ 4x3=5, 4.9»
dx)~ x;—Bry=—9; 2x)4-5x,+ 3x,=8.
4. Bup KHHCAH YM3KHKAH TEHTNaMalap CHCTEMAaJapHHH €YMHI
4.10.
X1 —2x,4 3x,=0, 4x,— x4 3x;=0,
4.1. a) {2x,43x,— x;=0, 6) 2x+ 3x,—5x,=0,
x;+4x?'—'2x3=0; x;-—2x2-|-4x3=0‘
N 4.11.
[ xl‘—4x2+3x3=0, 3x1+2x2"— x3='—0,
4-2. a) xl"‘—. xz_ x3=0’ 6) 4x|+ x'g“—2x3=0,
3%+ 3xy—4x;=0; | X1— Xo— X;=0.
[Sx,—- Xa4Bx;=0, 2y — x3—2x,=0, 4.12.
4.3. a) {2x,43x,— X3=0, 6) {3%,—5x,+ X3=0,
3x]+4x2-_3x3=0; x|_4x2+3x3=0.
[3’-’14‘ Xg—2k3=0, 6% — 20,4+ x3=0, 4.13.
44. a) { x,4+2x,+ x3=0, 6) 4x,+ Xp—3xy=0,
4x,— X34 3x,=0: X1— 3%, 4x,=0,
x|_‘4x2+3x3=0, [3x;+5x2'- x3=0,
4.5. a) 3x|:—2x2‘— x3=0. 6) 2x|—3x2+3x3=0, 4‘14.
_4x|—2x2+ x3=0; x|+8x2"—4x3=0‘
5x) 4 25— 32, = 0; 2,4 2%, 3x,=0,"
4.6. a) {4x,— X2+ 2¢,=0, 6) 19%;— 4%, 4+ Tx,=0, 4.15.
X+ 3k x,=0: 20y — 33X+ 5x,=0.

42

a)

[+4]
e

[ 3x| + 2x2= Ot

4x]— XQ+3x3=0,
3x|""2x2_3x3=0’
4x|+ x2+2x3=0’
L X — 3%+ x3=0;

2%+ x.+3x,=0,

a) 1

a)

a)

a)

2x1—' Xg— x3=0»
3,4 4x;— 5x3=0;

3x, —4x,+7x;=0,
x|+2x2+ x3=0‘
~2x| — X+ 4x3=0;

(2x,+2x,— x3=0,
3x,44x,4 2x,=0,
X —2x,=0;

3x,+2x,— 3x,=0,
x|—3x2+5x3=0’
42,4+ Bx,—3x,=0;

x4 2xy=5x3=0,
5xl+ x._,--3x3=0,

( 5X|—4x2+2x3=0’
3x2-—-2x3=0,
4x,4 x,—3%;=0;

X + Xg== x3=0’

3%, +4x,—3x,=0;

(6x,+51y—4x,=0y

6)

G}

6)

6)

6)

6)

6)

[ 4x)— x5+ 5x;=0,

2%+ 3x,— x,=0,
x,—2x94 3x,=0.
[ x,43x,—5x3=0,
2%, — x4+ x3=0,
x,—4x2+ﬁx3=l‘3-

[ xl—-2x2—2x3=0,

3x|,+4x2“"2x3=0’
‘2x| + x2—2x3#0.

. '2x1—3x2+4x3=0‘
6) |

Xy— X9— x3=0'
1 x.—-2x2+513=0'

'2x,— x2+4x3=0'

L. x!—- x2"" x3=0t

[ X —2x2+ 5x3=0-

5x|—6x2—|—4x3=0'
L 1 +2x2—2x3=0)
k3x|"'-2x2+ x3=0.

( xl—7_x2+3x3=0’
3 xl-|-2x2—-—2x3=0,
13— 2x,4+ x;=0.

'5x|+3x2—3x3= 0,
[ 3xl—-4x2+ X3= 0’

6)

43

4,4+ 2x,— %3=0.

3x, —2x2+ x3=0,
2x|+ x2—3x3=09
x|"_3x2+4x3=0'



4.16.

4.17.

4.18.

- 4.19.

4.20.

4.21.

4.22,

4.23.

4.24.

a}

a)

a)

a)

a)

30,4 2x,— x,;=0,
4x), 4 3xy4-4x,=0,
le —_ x2+ 3x3=0;

2x1— %3+ 3x,=0,
x, —2x2— 5x3=0’
3x,+4x,— x;=0;

5xl—’_":.’x2-_ -.t3=0,
3x,+4x,42x,=0,
2x] —_— x2+3x3=0;

- [7x|+2x2—‘ x3=0’

(3% —4xp— 243 =0;

2x, 4 5x3—3xy=0,
X = 3xy—2x,=0,
[ X+ 8x3+43x,=0;

[3x,+2x2+ 3x3=0,
X ""4x2+ SX3=0,
2X| -—2x2+4x3=0;

[5x,—7x2+6x3=0,
3x+4x,+ x3=0,
(2%, + 82y~ 4x,=0;

r6x| — x2+2x3=0,
X1+ 2x4 x;=0,
3x| +2x2——3x3=0;

[ x| +5x2'_ x3=0’
2xy~3x54 3x,=0,

3%, —8xy+5x,=0;

6)

6)

6)

6)

6)

6)

6)

6)

44

4x]‘f-_5x2—‘ X3=0‘
2x1 - x2+3x3=0»
3x1+2x2+ x3=0_

bx,42x,—3x,=0,

12%t— X2+ 2x3=0,

4%+ 3x,—~bxy=0.

32,4 4x,—3x,=0,
2x| — 3x2+ x3=0'
! X + 7x2'_4x3=0'.

7x,— x4 3x,=0,
le _3XQ+ x3=0‘
x;+7x2-f-4x3=0.

r6x1+3x2‘_ x3=0!
2%+ 5x,43x,=0,
2xl — x2“'2x3=0.

r3«".| + 5x2+2x3= 0‘
Xy— Xo+4x,=0,

X, +3x2_—— 3x,=0.

xl+ 7x2_8x3=0s
le"' x2'+2x3=0,
X —4x,+4 5x,=0.

[ X +3x2—”TX3=0,
2x| _ x2—|-4x3-_—_0,
3x| +2x2‘— 3x3= 0‘

' X4 2x,—4x,=0,
221+ 9%, —2x,==0,

6x|—7x2+2x:;=0, ( x|+2x2—4x3=0,

4.26. a) {3x,4+ x;—4x,=0, 6} 12x,4+ 35,4 x,=0,
| X+ 8xy—2x;=0; 35,4 Bxy— 3x;=0.
3x,—2x,4 x3=0, x4+ 7x,—2x,=0,

4.26. a) 2x|+4x2—5x3=0, 6) ‘3x|""5x2—4‘x3=0,
X+ 6x—3x,=0; X —6xy— x3=0.
2x|— x2+4x3=0, xl-—8x2-|—7x3=0,

4.27. a) 13x,4+2x,—5x,=0, 6) 32x,45x,—3x;=0,

X+ xo—2x,=0; 3x,—3x,44x,=0.

( x|—8x2+7x3=0,
4.28, a) 14x,+3x,—5x;=0, " 6)
2%+ X3+ 3x3=0;

[ X, =8+ Tx32=0,
2.?61 +5x2—3x3=0,
3.?6, —3x2+4x3=0.

2%+ 4dx,— x,=0, [ x,+5x,+ x;=0, -

4.29. a) 14x,—3x;—3x,=0, 6) 12x,—3x;—4x,=0,
| 2x,+ 5x.— 5x;=0; | X —8x,—5x;=0.

[ %= 3x,—4x,=0, : 3;|+2x_2'+3x3=0,

4.30. a) 12x,+3%,4+7x,=0, 6) { x,—dx;— x,=0,

x4 2%+ bx,=0; 2x,— Xqo+ x,=0.

_ 4- §. BexTopaap ycrujia YH3HKAH aMaanap.
basuc. Basuc Gyiinya Eilum. Koopaknaranap opraax Gepaaran
BEKTOPNAP YCTHAA YH3IHKJAH amanaap

1.4.1. Bouin A nyxraza, oxHpH B myKrana 6Yaran @#ynaarupuiran
Kecma sexkrop Aed atanaiv Ba y AB €k g Kabu Oearniananan. a Bek-
TOPHHMHI Y3YHJMCH YHURT so0yau ne6 atanain Ba |a| KaGu Gesrunana-
du. Oxupu Goliu OGuRaH YCTMa-yCT TYWALHTaH BEKTOP HOA6-8EKTOp
neitmnazu ea 0 6unan Genruaananu. Byunali Bektop Tabiur éynannwra

3ra 3Mac, YHHHT MOLYJAH HOJra TeHr. : .

¥Y3yHaurH Gupra TeHr BeKTop Gupaux 8ekrop AeWHNalH. @ BEKTOp-
HHHT GHPANK BekTops @° KabH Gearnaadaly.

Bup TY¥fFpH un3snKAa €KW napaanen TYFPH 4YH3HKAApRA ETYBYH
BEKTOPJap Korauxeap sekTopiup AelnnanM.

Arap uKkH BekTop ¥3apo KonanHeap, GHp xua #AVHaaran Ba
MOAYANapH TeHr O¥aca, Oy BeKTopaap Teuz sexropaap AeHMIaAH.
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P /.
ot f
i

2- waKA 3- wakn

Bup TekHcaukaa ékd mapaanen TeKHCAMKAAapAa €TYBUM BeKTopAap-
HH KOMRAGHAD gexTopaap Aeitwaanw.

1.4.2, BexropiapHi KyWinLi, afiHpill Ba BeKTOPHH coHra Kymahth-
PHIL aMa/AN2DHHH BEKTOPAAP YCTHAA 4U3UKAL AMAAAAP ACHHNAAH.

a BEKTOPHHHT A COHTra Kfnatdrmacu ne6, g BeKTOpra KoAdHHeap,
A>-0 pa y Gunad A¥Haantin GHp xna, A <20 Aa 3ca #yHanuwu Kapama-
Kapuws XamAa MoAysH |A]. lai ra TeHr G6yaran AZ (éxu aj) BeKTOpTa
aNTHAALH.

Q= _JET GupiuK BeKTop 6§4u6, y a Guaan 6up xma AyHaaran.

a Ba b BeKropaapHuur durunducu 2e6 @ Ba b BexkTOpAap Guaa
KoMiaHap OyaraH a--b& Bektopra afTuaand. HKKHM  BeKTOpHHHT
RHFHHAHCH nNapaaaenorpaMMm (2- waka) ékn yubypuak (3- wakA)
KoHfanapn 6yfinya TonunaiH.

Bup HedTa BexTOpPHM KYwHm yulypyak KOMAACHHH KeTMa-Ker
Kyaraw Guaad aMatra owMpanand. Hatuxkanma wy sekropaapra
KypaaraH CHHHK YH3HKHH €nyBYH BeKTOop OHD He4Ta BeKTOPJapHHHT
HuPuHAHCH Gyaaai (4- waki).

_ Hkku a Ba & BeKTOPHHHT adupmac Ae6, b BeKTOPra KyWHJAraHaa
@ BEKTODHHM XOCH/ KUAYBUH a—b pexropra aiiTaaaan (5- waxa).
a="0A pa b="0OB pekTopnapra Kypuaral napajieaorpaMMHHHF
OC nuaroHaJiH OC=a+b ra, BA anaroiaau sca BA=a—=5 ra reHr
(6- waxa).
1.4.3. G=AB BeKTOpHHHT | YK 6YiMua rawkus sTysuucy (KOMMO-

HeHTH) #eb, Wty BeKTop OOWH Ba OXHPHHHHI HPOEKUUAJIAPHHH
OGuprawtupyeud A B, BeKkropra aiitunaan (7- waka).
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a=AB BexTopHHHT [ YKaaru npoexyuscu pe6, A\B,  BeKTOpHHHI

ifraNMWA [ YK @YHannn Guaad 6Hp XHA €kM ORP XHA 3MacAHrHra
Kapal, «+4» éKH «—>» Huiopa GuiaH OIHAAIHTAR TALKAA STYBUHCH-
IMHE Y3YHJIHTHFA ailTHIakH.

@ BEKTOPHUHT [ YKKa NMPOSKUWACH a; 1e6 GeirunaHald, sbHH:
I'I.p‘; E=a;.

[MpoekuuanapHHHT acockii Xxoccanapu:
a) npa = |a|cosp ékn a; = |alcosq.

Bytina ¢ — a BekTop Guaan ¥k opacupari Gypuak;
6) np; (@a+56) =npa+npd ékn np; (a+56) =a,+ b
B) np;la=a.np;a EKH np,«ka:ka.-.

1.4.4. &1, @, ..., G, BEKTOPIAPHHHT UHIHKIM KomGunayuscu neé
1
a="hidi+Arad2+ ... +And

bopMyna GuaaH aHHKJAAaHYBYM @ BEeKTopra aiTuaaau, 6yHia i, A, ...,
An — TalMH coHAAP.

Arap ay, ..., a, BeKTOpAAp CRCTeMack Y4YH KaMHaa 6rirach HOAAaH
tha pKJan mynnaﬁ M, ., An cOHAZp MaBXyA 6%aa6, a4 ..+
+A0n=0 wapr Gaxapuiaca, y CHCTeMa 4u3ufau OorFauk . cucrema
Reiinnany. Arap I0KOpHAard TEHTVHK faKaT A= ... =A,=0 Oyranaa
ypunau 6yaca, ai, ..., 8, BEKTOpAap CHCTEMacH quaumu IprAu nefnNati.

HkxuTa KoOMIHHEZp BeKTOP Xap AOHM UYH3HKJIH OORIHKAHP.
[lUyHunraek, yura KoMisaHap BeKTOP Xap AOMM YH3HKAH OGOFHK.
dazonary HXTHEPHH TYPT €KH yHAAR OPTHK BEKTOpAap Xap AOUM
YH3IHKJIH OOFIHK. -

f Ta YHSHKIM GOFNHKMAC BEKTOPIAp CHCTEMAcCH ), es,...,en BGEpHIral
6Ynn6, arap UXTHEPHA @ BEKTODHH YJADHHHT YH3MKIH Komﬁnﬂauﬂﬂcn
ABHH

g=he1+ ... +Aa

wakguaa adofadall MyMkus 6yaca, y xonna Gepuarah cucreMa basuc
AcHHNAAH. -
By TeHrIMK @ BeKTOPHHHT ¢,
Aefinnanu. - - -
Pazona 4u3MKAH OoFANK OyaMaranm Xap KaHgah yura e, es, e
BeKTOp fa3uc TAIUKHA KWadH, wy caGaban ¢asofard Xap Kawaalt g
BeKTOp Wy GasHc OyAnua EAHNHINM MYyMKHH:

e2....8, BasHc 6Vinua éGduaxacu

a=M1&) + hoez+ Ases.
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A, Ag, A3 coHmap 5__ BERTODHUHT Gepitaran Gasucaaru xoopdunara
Aapu Oymi6, 6yHAail éanaanu:

a= {hi, A2, Asl

" Arap OGasHcHuHr BeKTOpAapu ¥3apo mnepneHamkyasp Ba Gupan
Y3YHAHKKa 3ra Gyica, Gy Ga3sHC OpToHOpMarrawear 0G3uC AEHUAHG
Y opraap ne6 ataaysuu i, j, k BekropJap OpKaJsin Genrunanans.

Arap i, f, k Moc pasumaa OX, OY, OZ yknapn 6yiinua iynanrar
opriap Gyaca, y Xxonda HXTHEPUE a BEKTOPHHHT {, j, k Gasucaar:
€AnaMacH Kydnzarnua ndonanaHamn:

. a=ad+a,f+ak ékn a=la,, a,, a,),
6ynaa a,, a,, a. — a BeKTOpPHHHT KOOpAUHATANAPY. @ BEKTOP y3YH/HTH

lal = ai4al+a?
tdopMyaa G¥ituua aHHKAaHAdM.

a AYHANHIIH YHHHI KOOpAHHATA YKnapu 6nunaH xocua Kuarad o, f.
y Gypuaknapu GuiaH aHMKNaHAAM.

@ BEKTOPHHHT AYHANTHPYBYH KOCHHYCAapH

@y a

COSC: == = e,
o Vetdta

aél'

lal Vé+ad+a
z ) a,

\/&E+a§+af
QopMysanap SugaH aHWKAAHARH Ba yJap

2 2 2
cos“a +cosf 4 cos“y =1

MyHocabat OunaH GornauraH.

14.5. a=ad+a,j+a.k Ba b=0b,04b,j+b.k Bekropaap Gepuaran
Syacun. ¥ xonaa

atb={(atb)i+ (a,+b,) ]+ (3. £ b.),
ra=ha.d + Aa,d+ra.k.

Mi(xi, 1, 21), Ma(xs ys, 22) HyKTadap Gepwaraw GyachH. ¥ Xxonga
M M, BeXTOpHHHT OpTaap G6ViH4a éiraMacy

M M= (xz—xz)_’f'f‘ (y.z_y])_f?‘l‘ (22-2|)E
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pfpuunipa 6yrasn. M, Ba Ms HyKTajap opachiard Macoa exu
Ag, M, BEKTOPHUHT Y3YHJIHIH :

IMM,| = '\/(x2"‘x|) 2 (=) 2+ (2,—2)
JopMmyaa GHaan xucobraHalH.

M\Ms Kecmauu OepuaraH A HucGaTaa GY¥ayBUH M HYKTaHHWHT
KoopjHHATalapy KyAHAarH4a aRuKAaRain:

X +Ax, yi+hy o At
* y= , = Y
143 ° l+4 +

XycycaH, arap A==1 6yaca, M Hykra M M2 KecMaHMHIP YpTacHaa eTaju
B YHHHT KOOpAMHATalapH

X+ Xy # -+ -_ 2312,
X = 5 - y=—5— z = 2

Mwﬁf{iﬁ?%ﬁ{;?gﬂﬁ% Ba b=[2; —3; 1} Bekropaap Gepunran.

Kyﬁa")ﬂgg{i?::;;;ggﬁ:ﬂ} KOQpAHHATA ?mapunam NPOEKLUHANAPHHH;
6 248 porrop Y, ooy,
Eunw. a) 2a—b={2.3—2; 2.2—(—=3); 2-(=5)y—tl=i4; T7;

_161)" 196 —F| = A+ T+ (—11)? = V16 F49+121 = /186 .

b
b

B) COSQ = —=z=, COSP==—m=s, COSY=— V186

4- Japcxona ToRWILPUFY

|. Bepuaran a Ba b Bekropaap OV#Hua yJaapHHHT KydHmaru
YHSHKJIN KOMOUHAUHSNAPUHH ACAHT!

— — —— l——l —l—_--_ —
a) 33 6) —p b B 28455 1) 7a—3b.
9. ABC yubypuakia AB=m Ba AC=n BeKTOerl*apEepHJlI‘aH‘_-yu.[;
. ‘r?z+_n'_ 51’—71_ B) n—m. ) _ m-{-—n‘
6y BeKTOpJAApHH AcaHr: a) 5 6) 5 5 2

6HAaH yuTa TeHT
3. ABC yu6ypuakiaa AB Tomonu P Ba N HykTanap C wian yiTa
kuemra 6yaunran: |APlg=|PN{=|NB|. Arap CA=0, CB=70 6%aca,

CP BeKTOPHH TOIHHI.

K: CP= (2a+0b) /3.
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4. Hkkura a={—], 2 3 Ba b=f2, —4q, 5
Kyfnnara BEKTOPRADHHHI KOOpAdHaTa yxnapupary
TOMHHr: - ..

2) 2a+b; 6) a—35; u) 3a+55.

X:_a) 0, 0, 11); 6) {—=7. 14, —12); B) {7, —14, 34}

5. a={2, 3, 6) BEKTOPHHMT HyHaNTHpYyBYH KOCHHYCJApPHHH TONRHT,

K: cosa=—?-, COsf= —‘;—, Cosy= 8

BeKTOp GepHaran.
NPoeKUHANAPHHH.

6. &'={2, —3, 6} Ba b={—1, 2,
Gypuak GuccexTpuccacy 6yfinga  fiyu
KOOPI{HH&T&JIapHHH TONHHAF.

)K:3={__\ﬁ__§_, _\75_4_5_‘ ;4__}

—2) BeKToprap Xocua Kuaray
aMraH e OUPAHK BEKTOPHHHI

I

4- mycraxus uww

L a={8, —5, 3| ea b={—4, |
flapa/ieqorpamMm Auaronaniapu Y3YHIHKAZDHHH TONHMT.

K la+6| =6; la—b] =14,

2, A(1, 2, 3) ga B (3, —4,6) n
Y3YHJAHTHHA Ba AYHaAHWuEn Tonunyr,

» —1} Bekropaapra Kypuarasx

yKkranap Gepuaran. 4B sekrop

>K: IZB‘I =7, COS&=—§—, COSB: -—T;s—’ COS'P:—‘;-.
3 a=[3 4, —12 BEKTOPHHHT OPTUHM TOMHHL.

e - 12
A a_{l-S‘ 13’ 13}'

4. ABC yu6ypuakna AB={2, 6, —4} Ba AC=

Aap Gepuarad. C yunnan yTKas3uaIran Megnana Guna
CD BEKTOD y3yH/IuIMHH ToRMur,

X: |CD| = +/i0 .

4, 2, —2) Bekrop-

5-§. Craasp xynafirma. Bexropuunr yayuanry.
Bexropaap opacuparu Gypuaxk
L.5.1. Hkknta @ Ba § mexroprunr CKAAAp xinadruacu ne6, 4.3
KYpuHuninaa GenrunawyBuu Ba Lty BEKTOpJIap yayHAHKAapH KymaiTma-
CHHHHT ynap opacuaarn 6ypuak. KOCHHYCH GunaH K¥nafiTMacura Temur
GVarad conra alTHAAON:

a-b={a| . |5
Cranap kynaiTmanmnr acocwii xoccanapu:

=b.a (Jpus asMawripnw KOHYHH) ;
‘(btc)y=ab+af {TaKCHMOT KoHyHH);
a) -b=a(xb)=1(a-b) (rypyxaam KOHYHH )} ;
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+ COSQ.

L-

alb 6V a-b=0 (Hoara TeHT
} neap a=0, éxn ;b==0, éxu alb Gy.nca,) a-b=0 (
) ropA K HIAPTH);
TOrOHAJITH
WPamnran ekt ﬂ"apHHHr-(}pﬁlz‘
A} q-ag=|al” exn a"=|al",

tl.]ﬁt‘lz-b?(lgp!,c.u?gﬁa: l;ﬁfﬁ OPTJIAPHHHKI  CKaAAp K?nal‘ﬁl’rmfcu:

3 i 7-E=0, j-E=0. a=ai+ta,+ak Ba
] e _ k2=1‘ 5.1=0, i-k=0, | ; : |
b':fl:"i'i- by}"l} b.E BekTopaap Gepuarau Gyacuu. ¥ xonaa

G+B =0y bet ayby+ bz,
@=|al’=al+a;+a;.
4 Ba b BeKropJap opacHlarH ¢ 6ypuak ywby dopmyaa GyHaYa
xpcobaanain:
b ab,+ab, +ab, .
COSP= TR TB T it - e

WapTH:
¢ Ba b BeKTOPAApHHMHT TEPUEHARKYAAPIHK Wap

5 bt ara Kyuu-
?‘5{)3_% T{I;Hq C;KHC.:l-HHnyeKTOP hynaanwsa BC macod

aH xucobnakalk:
I HaTHIRacuLa GaxkapraH uil ywoy Jopmyna Gn_.n
pu |

A=TF.BC=I|F| - IBC| - cosg,

H F

p K - .

G.9a + 2a-36 — b.2a — 5-3b =
ey i—b)-(2a+3b) = 2a-2a + 2a:36 — b:2a — b3
f‘qg l-u|- é%az?_-f)za(-%'aj35-)5=4&-a + 4a-bl—3b-b=4|clu(|5 _|:1 +
aa ' Bl-18 .3.-—3-3.3=
+4lal-161cos60° —318( 15| =4-2-2+4.2:3.5—3

+12—27=1.

5- dapcxona TONWUPUFY
I. Arap |&| =3, | 5] =4 6y.in6, a Ba b ekTopaap opaciaary Gypuak
. rap [al=a, =

Q= 2 6yaca, KyiHAaruaapHi XucobaaHr:
— 3

a) a-5; 6) a% ») b 1) (@+H% n) (a—b)%
a—26) - (a+2h). | | e
X ;?(a 3}2 1-6'( 6)9; =) 16 )13 n) 37, e) —61
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2. Arap OA = a sa OB=3 BEKTOPAZp Y3apo
Xocha  kuaub, jal=2 pa |) =4 6yaca,

9 =60° au Gypuak
OM wmesnavacu 6unan 04 tom

AOB  yuGypuakunur
OHH Opacuparw O 6ypuakHu Tommar.

. -—-_2__ P e
XK: cosh = 77 Oz 41°

3. 5={m, 3, 4} Ba 5={4, m, —7} Bexropaap '6epu.nraﬂ‘ M HUHT
KaHiait KuiiMaTuaa 6y Bextopaap NepneRAnKyaap 6yaanu?
A m=4. '

4. Yubypuakuuur Y4aapu Oepuaran:

A(—1, —2, 4), B(—1, —9, 0), C(3, —2, 1).
Yubypuakuunr B YURAATH Taluku Gypuakam xHcobnanr,
.3
X -5
5 F=§3, -2 ~—5} Kyunmunr g

Viimanm nykracu TYEPH  YM3uk
Xoraraan My (3, —2, —1) xonar-

6¥it1a6 xapakat Knau6, Mi(2, —3, 5)
F kyu 6axaprau nump X#cofaaHr,

ra yraau. By kjunwuna
XK: A=31 uw BupJ.

S mycraus uw
L. Typr6ypuakunnr yuaapu Gepudran:
A1, —2,2), B (1,4,0), C (—4, 1, 1), D (—5, —5,3). Ly

HYakHuur AC Ba BD AnaroHannapn ysapo nepneHankyaap 6
ucboraaur.

2. A (—_2:*3, —4).B(3,2,5), C (1, —1.2),D (32 —4 HyKTanaap
Gepuaran. A8 BEKTOPHHHT Z‘D’Bexrop,uam MPOEKIHACHHA XpCobAaHr.
K —6%.
3. Yubypuaknuunur yunapu Sepuaran:
A (1,2 1), B, -1, 7), C (7 4, —2).

Yunur uykn BypuakIapuny XHcobaanur.

TYpTOYp- -
$JTH L

6- §. Bexropaaphnnr BEKTOP Ba apasam KynafirManapu _

‘1. @ Bextopuunr § pexropra GeKTOp Kynadrmacu ne6 ¢=ax
YBYH Ba KylMparH Wapraapiu KaoaTnag.
THPYBYH ¢ BekTOpra aiitha

amu:
a} ¢ BEKTOp @ Ba b BeKTopsapra nepnedaukyanp;
6) ¢ Bektop

YHHAaH Kapadraunga g BeKTOpAaH § BEeKTOpPra sHr
KHCKa  Gypuanin  coat  muau fi¥HaJuwHra TeCKapH HVHalHilLgga
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8 9. makn
- WakKn -

¢ i SHHH - UHK
Kysatunand (a, b, ¢ BeKTOPAapHHHT OyHAa#l KOWIAIWYBHHH YHF ¥
heitnaagu);

8) ¢ BEKTOPHRHI MOAY/IH 4 Ba h BeKTopJaapra Kypuaras rlap%nn:é
JorpaMMHHAT S 103HrTa TeHr, sbHM |c| =S =|qa|lb|sing {p—
b sekTopaap opacwiaru Gypuak) (8- wakn) ..

Bektop kynafiTMaHWHT acocHit Xoccanapr:

a) axb=—bxa ) o

6) (ra) Xb=aX (AB) =1(aXd);

B) aX (b+c)=aXb+axc; o o -

r)) Arap a=0, éxu 5=0, &u a||b 6yaca, y xonra aX b=0. Xycy
CaHla(S)ga-l'(_—-o%pnauaTa YKAapy OPTIApUHUHI BEKTOp KynaiTmacu:

Pxi=0, TxT=0, F X =0,
A X =k [X E=l ExI=]
rap
d=ad+a,+ a,{e_,
GyJsca, y Xonaa
i 7k
axb=|a a a
b, b, &,
Arap @ Ba b BekTOpaap Kouueeap Gyusica, y xanaa
a, a 4
[P V>

- .
1.6.3. )KucMm A vykracura KyiimiraH F KyuHuHr O HyKTara He
G6ataH M momerTH (9- I.LIaKJlA

M="0AXF
dopMyna 6unan XncobaaHaiH.




10-Mmucon g=9—37 P a7 m
. a=2—3] Ba b=37445
napgmeﬂorpa*MMHHHr IO3HHH TOMHHT. +4k Bextoprapra kypuaran
Yo b
S 1034wy aneziopela;exggﬁjﬁ raK}"'KyﬁpHmaH fapanienorpaMmunsr
o~ B Pk nafT™MacHHHHE .
S=la X &|. Bekrop Kynairsmann Tonamus: MOAYHra  TeHr:

R A
axb =12 —3 0|=—127—87+4+9%.
3 0 4

Nemak, S=/(—12)°+ (~8)° 19 i+ 64181
o VI44+ 64581 = 17 «s.
1.864. a, b, ¢ Bekr
. a,_b, OPNapPHHHT apasaiu Kijnair a X b
semopunurlcuaemopra CKaaap K¥naiTMacHura iﬁmnﬁ? ie6 lax®)
Apanawr’ kynafitmaunur xoccanapy: ' '
a) (o< b).c=a-(§ x 7).
By xoccagan a § abc
panall  Kynafitmaun g
MYMKHH 3KaHJIHUIH KeaH6 YAKaiy. be
6) abc=bca=cab, s y
==cab, HH KYNAHTHPHAYBYH BekTopn V
ﬂ.onpan_l—-tiiﬂanmammpunrauna apafiam k¥nastMa Kuﬁmam[;'ra?"gpn):gg::'a -
8) &hi= ~Bai, abim—iba, aFie —aif |
ABHH KYWHY HKKHTA BeKTODAADHMHT ¥ ’
! r Ypuraa
apaAall KYNafT™Ma HtUOPaCHHH Yaraprnpggm P AMANTHPHATaRza

) arap BektophaplaH akaad
o H OHTTacH HoaL B é a
b, ¢ BexTOpaap KoMmnaaHap 6¥aca, y xonga abe—0 Gj?.ngﬁop o

KYPHHHIDAA GeArdnam

1.6.5. Arap
t__z:= axl+a,f+a.k,
b=bii+b,j+b.F,
” e=cd ¢y 4ok
6yaca, y xonna
a.a,a,
abc = |b,b,b,
€. CuC,
Arap ab¢ BEKTOp/Iap KoMnamap Gyaca, y xonga
a,a,qa,
B | bxbyb: =0 .

c.c,c,
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1.6.6. Apasamw kynaiitMa KynadTHPUAYBYH BeKTOpAapra KypHArat
19 LI ONH e, X2KMHTA HIIOPA AHHKJIMTHAZ TeHT, AbHH V= tabc.
Mucoun Yunapu A (1,2,0), B (—1,2,1); € (0; —3;2) Ba D (1,
f), 1) wyktanapaa 6yaraH MHPaMHIAHWHT XaXMHHH XuCOGJaHT.
Euwnw. Tlupamupannur A yynAaH UMKKaH Knppaiapuara Moc
KeAYBUH BEKTODJIAPHH TONMAMM3!
AB ={—2;0;1), AC={—1; —5;2), AD={0; —2; 1}.
I{upaMuIaHuHT XaXXMH Wy BeKTop/Japra Kypu/iraH napadasienonHnes
1 “
Xit MMHHHHT - KHCMHT2 TeHT Gysrannurn caGabau

—2 o 1
V—;t—l- -1 =5 2 —l-4—31{y66np.rmx
) T 6 -3 '
0 —2 1

6- dapecxona TONUEPLUFL

_ L a Ba b BekTopAap V3apo nepmeHAuKYJIsAp GYauG, jal| =3 Ba
|| =4 6Ynca, KyAHIATHAAPHH XHCOOAAHT:

a) {(G+B8) X (@a—8)1; ©6) 1(3a—b) X (a—26)|.
X: a) 24; 6) 60.

_ 2. a_Ba b Bexropjap_ysapo ¢=45° au OGypuak TauwKna Kuau€b,
lal =8| =5 6yaca, p=a—2b sa g=3a- 2b BeKTOpJapra KypnaraH
yubypyaK I03HHH XHCOOAaHT,

Y: 50+/2 kB. Gupauk.

3.A@2 —1,2),B (1,2, —1), C (8, 2, 1) nykranap Gepuirar.
AB X BC uu xucobaanr.
X: 6, —4, —6}

4. Yunapu A(7, 3, 4), B(1, 0, 6), C(4, 5, —2) Hykrasapaas ubopat
yufypuaK IO3HHH XHCOOJaHr.

JK: 24,5, kp. OUpJHK.

5 A(1,2,—1),B8(0,1,5),C (—1,2,1), D (2, 1, 3) nykransap 6up
TEKHCANKAA €TaiHMH? _

6. Kyfingarn BeKTopaAap KOMIMIaHAPMH:

a) a={—1, 3, 2}, b={2, —3, =4}, c={-3, 12, 8};

6) a={3, —2, 1}, b={2, 1, 2}, c=P3, —1, —2J°

)K:_a) KommiaHap; 6) HOKomnaaHap. _

7. a=13' 4! 0}! b={0t _4! l}| C={0’ 2» 5' BEKTOpAAp Kangaid
YYAHK TalKHA 3Taau? _

JK: wanm yunuk.

8. TMupaMunasuir yunapy Gepuarau:

A(231),B(4 1t —2),C (63,7, D (—5 —4,8).

55




d a, b, ¢ BexTopaap
a b, c H. a) d BEKTOPHHHT &, b, ¢ BeK
YuBypuakuuar D yuugan T IUHpUAraH GaNaHOAHTH  Y3YHAUCHHU 2. a, b, ¢, d BekTopaap SepuJsra ' , D, C RO P
el y o : T apKaau EnaMacu iy, 6) ad -+ Bb BEKTOPHHKI y¢ + 8d BeKTOp HY

XK: I ysyn. Gnpa. ATH MPOEKIUACHHA TONHHF:

6- mycraxua uw

- . . - - ) _'= , 2, _..._4' 6=I-"‘2, "‘7’ l}t
L el =3, 151=26, 1a x 5| =72 6yaca, 3.5 un Xucobnamr, 21 %:{{g, 20, —?E}, d={—1, 4, 3); -
X 430 a=4, p=—3, ?~= —2, §=6.

2. YuGypuakuunr yunapu Sepuaran: . 22. a=(14, 9, —1} b=, T(’4 ﬂé}m
Al ~1.2),B(5 —62),C(l,3 —1). c=(=3,1, 3 d={l. —4, 6

Yinnr B ywpaw AC TOMOHMIA  TYWMPH/ra# GanaHINIHHAKT a=>5, p=3, y=—4, 6=—2

YIYUAMTHAN XHcoBaaHT. ' 2.3. a={l, —3, 1} b={—2, —4, 3},
XK: 5 ysyu. 6upa. T i={0, —2. 3, 3={-—3l,- g-_l.[);:lfl;
3. A (4, 2, —3) wyxrara kyfuaran F=(2, —4, 5) kyuunur B(3, 2, T=6’ p=~—7y=—1 : '

— 1) HyKTara nmucGartan KYY MOMEHTHHH TOMNHHF. ' 24. ag=(—3, —6, 7}, b={é’. 3 1
XK: M={—4, 3, 4. ;=_‘4;g” é}'=4=1{,7;%’, a}’= —6
4 Yanapu A (2, —1, 1), B (5,5, 4), C (3,2, —1), D (4, 1, i 5 1 F{—2, 4 1}

3) HyKranapaa 6yaran nupaMraa XamMuHH XHcoGjanr. - 2.5. gf‘{g‘ :l’ % ’={| —11 9
XK: 3 ky6 Gupan. ge; =3 B,_=5- y=1, 8=T7.

| 26. a=2, 3, 4| f=|—4,3 —1}
2- nasopar wuwwm _: Cz‘g’ l’=2}’_‘?3:_-1{,4’=%_g},’ 8=3
1. ABCD Napaanenrorpammaa P pa N HyKTanap BC Ba CD 2.7. a={, —3, 2, b=(3, 2, =7
TOMOHNapHRAT ypranapuanp. AP=a Ba AN=5 sKkasaury MabayM - -E_—-E—?, 5, 1), d=(—4, 22’6_ 123}"
GYuca, BekTopiapHK g Ba b BeKTOpJap opKaan Homananr: =—5 f=—7, ?=_.g, “”
* N N . -.= —6. 49 5’ b={_.5’ T ’
1.1, 4B, 4D. 1.2. BP,DN. 28 §={{1, 2,3 d={8, -9, 2}
1.3. PD,AC, 14. 4B AC. a=2, p=—6 y=4 0=5
L5. BP,AC. 16. BN, AC. 29. G=|—4.3 —4) b= =59
7. AD, AT L8. DN, 4C. A iy et
1.9. BN, NC. 1.10. 4B, BD . P 74 Feie3. 2, 1}
1.11. BP, BD. 1.12. DP, BC . 2.10 %;fg 5, 3), 3’=110, 13, —8)
1.13. 4D, BD. 1.14. DN, BD . a=7, p=2 y=—6 8=—35
1.15. BN, BD. 1.16. B, TD . 201, G=(—4, —2, 7). 5=(—3,3, 4
1.17. PD, BN, 1.18. DB, BD . c=(=1, 1,2 d= 14, O
_— _ e a=3 B=—2’ T=—20, =3
1.19. BC, AC. 1.20. BP, 4B . - b=, —5, 1}
1.21. PD, 4C. 1.22. TD, CA . 2.12. ‘-‘-:‘5"§' 5 _=}is 120
1.23. 4D, DW. 1.24. PD, BC. N "y B=—1, y=—35, 6=
1.25. BC, BD, 1.26. CB, DN . i=6, —2, 1), b=(—2, 7, —5)
et L8, DN 213. 4=6, 2 1) .
1.27. 4AC, NB. 1.28. DC, DB . c={3, 5, 4 d={-5, %6;?}’
1.29. CD, BP. 1.30. AD, BN . a=6, p=2, y=—3 0=
57
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214, §={—3, 4,8, b=, 1, —2),
c={7, 2, 1), d={10, 17, 15},
=5, f=-—2 y=3, §=4

1,7, 2 b=(—3, 4, —5

} b d={~—8 10, ~ 10}

2, y=3, §= 5.

2.16.
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220. a={3, —4, 9}, b={—1, 2 —3
c={5, 3, I}, d=|11, 26, —:9}- '
a=—2 B=3, y=—3, 6=6.

221. a={4, —5, —3}, F={-2, 3, 1,

c={3, —1, 2}, d~(26, —23, — ). |

<_x'=2, B=4, y=—3, §=5.
2.22. a={—5, —14, 0}, 5=f, —3, -2,
¢={0, 2, -3} d=(6, —14, —17),

=9 fi=1,9y=-—2 §=-—3.

2.28. a={4, —3, 5), F={—2, I, -3},
c={, 1, 2, d=({—6, 11, —12);
a=5 =2 y=1, §=—d.

2.24. g=(—14, 3, 5}, 5={2, 7, -3},

c={—=3,0, I}, d={—7, 37, 4}
%=—2 B=—4, y=9 6;3}.’

[
~
-

R HURYLQ Oiny

BN

2.28‘ é:{—ﬁ, 3, _lJQ b={29 __3 5}’
c={—1, 1, 2 d=(—1, =5, —15)
o= —1, ﬁ=_3» ?=_2‘ 8=

2.29- é={4, 5‘ —-3}, 5={_3s_ 0; —'2}:
c={2, —1, b a={3’ I 7};
a=—1, p=4, y=3, d=—2

2.30. a={2, —1, 3}, 5={—3, 5, 2},

3. ABCD nupaMuIanuHr yunapd Gepuira.
a) Ilmpamnaannur Gepuarad KHppajapH

KOCHHYCHHH TOTIHHT;
() MHPAMHAAHHHT GEpUIraH C€FH I03HHH TOMKHT.

opacuaarn  Gypuak

3.1. A6 —4,1),B(6,3 —1),C(257),D (—4, —2,3);
a) AB Ba AC: 6) DBC.
32. A(6,4, —7),B (57 —4),C (-5 —4 2), D (4,2, 3);
a) BC sa BD; 6) ACD. .
33. A(—2,87).B(6 —2 —3),C82 —3), D (3,5, 3);
a) CA Ba CD; 6) BAD.
34. A(4,4.3),B(2, —4,5),C(—1,3 —4),D (4, —7, =9
a) DA sa DB; 6) ABC.
'35 A(-5 —3,2),B 4 —2 —4),C (5,7,.2), D (1,3, 4);
a) AB sa AD; 6) CBD.
36. A(—564),B(—6,24),C{9, —5,3),D (7,2, —8);
a) BC sa BA; 6) DAC.
37. A(l, —9,7),B(3 —51),C(—9%3. —5),D(2,4,7);
a) CB sa CD; 6) ABD.
38. A4, —2,9),B(35 —1),C(5,1,7),D{(—6 —35);
a) DA sa DC; 6) ABC.
39. A(4,1,2),8(, —54),C(9 —7, —6), D (-1, -5, —2);
a) AC sa AD; 6) BCD. _
3.10. A (2, —5,1),B (3, —6, =7),C (=9, —6,7). D (7.2,5);
a) BD Ba BA; 6) CAD.
s.01. A4 (2, —5, —3),B (9,7,3),C (87, 1), D (=2 —1,7);
a)} CA Ba CB; 6) ABD. :
3.12. A(—7,4,3),B (0, —4,8),C(—3.15), D (—5,—6 —T7);
a) DB Ba DC: 6) ABC.
3.13. A (—9,2,6), B (—7,2,3),C (5, —6 —4),D 4, —4.5);
a) AB Ba AC; 6) DBC.
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3.14. 4 {—3, 0, 4), B (8, —6,5),C 4, —4 —3). D )
a) BC Ba BD, 6) ACD ) ( * )’ (6s 3: 5)’

3.15. ,aq) (5:4353'335;%)(-)52@2.' 4.C 3, -7,5,D (5,4, —6);
3.16. 2]4) (,{5)’4_;3’ B)é;Bs)(S,é)tﬁ’ D), C(~7.5 —3), p (4, 2, 5);
3.17. ;4) (g,C_B;, 2)6;96()—8:3&35), C(21,3),D(~3, —s, —4);
3.18. ;1) ()IB'DQ'SJ’EBAE?%)—&&B.’ C(7,~54),D (-3, 7, —4);
8.19. A (4, —3,1), 8 (0, —3, —5),C (—

a) CA sa CB: 6) ABD.
3.20. A (5, —4, —9) B (7, 5,

a) DB Ba DC: 6) ABC.
o B4 ) G180 (g,
3.22, ;4) (507,82, 2&;36()—;1%1])’. 1).C G -2 ~6),D s, ~2,3);
3.23. ;4) ({;14};;’3)6;36)(5}13—5' 2), € (3, ~5, —4), D (3, 5, 7);
3.24. ;1) (545,3.;, %)é;aﬁg;:g, 2, C (1, ~5,3), D) (3,6 —4);

3.25. f) (313_32’,3)0’;%}(6553?' 4. C (=53 -2),D (2 4 3);

3.26. ;4) %c_fa’ 83)1’):96()_:42&%.3)’ C(6.4,1),D(~4, —3 —5);

3.27. ,34) ‘543’33'&‘}5;%{53:9"_” 3,C 4, —2 —3), p (1, 4,2);

3.28. ;4) (5:44.3:,3{&;36}(4&—3:?, —2,C (6.4, ~1), D (1,3, 1);

G B 3a € (=35 -9.0 6.5, )

3.30. ;4) (52)3};;314?)6)80(21)?&3' —=2LC (1,21}, D 5,4, 3);

3,~2,1),b (9,4,7);
)’ C (3: 2‘ _'_4); D (—-—2' _5» 3);

2- Ramynasul xucob Tonwupurkaapy

l.a b5 ¢ BEKTODAAP 6a3kC XOCHA KMJHILHHH TeKUIMPHHr.

BEKTOPHHNT Wy Gasuchard &#uamacuun TONHHT;

1. 0.3, 1) b={i, ~2, 0}, i=f1, 0, 1), d={, 7, 5

a=
a={~1,0,1),5=(3, 1,9 E=(0, 1,5, d=8, —7, —13)
E-—:Hu 0, ”. g={3, I, —-l}, E={O, -2 ”, a={0’ —8, 9}_
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L3.

4. a={1,2 —1} 5=(—30 32, El=g,ll,2;1]3171{:53,1,2,_-12::
6. (‘;‘—:—{2_ i lc'f},bai{?;i ,2’—0I’1,02=},{ i, 3, 1), d={—1, 7, 0}
::3: %;{{4: g 2” 5?=5‘“='{?’ b 1%},{23;'{2?}'1?0:},{%:{3}'9, 3, 15}
s, Shdaip piot iy
o g‘::ﬂ (l>i, %}’=13_, U E=p, 1, —2 d={1, —4, 1}

e
I.I3- E={—l, ], l}, b={3, O, , C=_* y &y T A a: 5' _4 Si’
y _.= —]}, C={0, l, 3}, —'{ 1 '
114, a={2, 0, —1}, =], 2, -
115, a={4, 1, 2}, b={l, 1, O}, c:{g. O{ll}d i}-__g)'—i—% e
1.16. E=2, 5, ""3}, b={—1, 0, ‘..C= y Wy &y —""' _' .
1.17. &=il, 0, 3}, 5=q{0, 1, —2), ?—_:{]'{11’00}.5555‘{5 2115,9}0"
1.18. a={0, —1, 1), b={—1, 3, 2}, c={L. 0, 5}, ~6 —15.0
1.19. a=:1, 0, 4), b={-1, 1, 3}, c=i{l, =2, 0},4d—a_l_{6_,§, (114
1.20. a={2, 1, —1), 5={0, —3, 2} c=|l, |, 4}, d={—6, ,
—9) B
lo2‘l- a={l. {}), 4}, EE{_I, l’ 3}‘ C_.={I, _2$ 0_!»_8;_'-'{&979391}'4}‘
1.22, (}={2, l, —l}, 5={0, _3,2}! C?{], ls 4'& d_]‘ ,J_i_ll ll.
].23- a=12, 0, 3’, 5={l; l& _l}t C={_l, 2! }' - ]
—14). } L B
1.24. a={l, l2, 1}, 5={—1, 0, 2}, c={—3, 1, 0}, d={16, —19,

10}. - o
1.25. a={1.}0, 2, b=, —3, 4 c=0.1. 1), 3=é{—é6,713é} 25}
1.26. a={3, 1, 0}, 5={1, 2, &}, c={, 0, —1}, 3=_{ T ‘1_0 N
1.27. a=={1, 0, =1}, 5={3, —1, 2}, c=[0, |, 5), d={—11, 10,

1.28. a={1, 0, 4}, b={—1, 3, 1}, c={1, 0, —2}, d=i—d1,_1{5,_373}.]&
1.29. a={l, 2, —1}, ={—3, 0, 2}, c={l, —1, 4} d={—-T7,
— 25},

1.30. a=({l, —1, 1}, 5={2,3,0, ¢={—1,1, 2, d={—1, —4, 10}

2. A, B Ba C HyKTajlapHHHI KoopAWHATa/lapH Giﬂfzﬂaﬂ'
a‘) & Ba b exTOpaap opacHaaru Gypuak KOCHHY i hpoexuuﬂcuun
6) aa--pb BeKTOpHMHP @ BeKTOp AyHaJWWHIA

;ronuur.'
| 0, —14);
. 9,10, 1), B (7,6, —1). C (4,0, —4
# g_—fzﬁﬁ—ma 5=4BC+AC, a=1,p=2.
—1};
0,2 1), B (1, 2™), C (0,3, B
*2 3=(3‘é+ FC’,&=2T+5BC;a=_~—1.|3_2.
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24.

2.5,

2.6.

2.7.

2.8.

2.9,

2.10.

2.1,

2.12,

2.13.

2.14,

2.15.

2.16.
2.17.
| 2.18.
| 2.19.
2.20.

2,21.

2.22,

4 (0,4, 8), B (~5,4, —2}, C (—1, 4, 1);
a=AB~4A4AC, b= 3AC+2AB oa=—2 B=3.
43,01),8 (23, 2), € (1,1, ~2);
a=3BC—AB, b=ﬁBC+5AC;a=2.B=—3.
404, 1, —3) B (5 1 1, —2), ¢ (—~1, 3, 3);
a=4A4C—2CB, 5=7AB+5BC a=f=3.

4 1L 1),B(3,1,2),C (01, —2):
a=3BC—4CA, 5=6BA—AC: cm 3. p=2.
A(=34, =5, B(0,1, —2),C (—1, 2 3);
a=4AB—3BC, 6=5CA —28 jo=—~2 f=5,
47,5 ~2) B (6,0,0), C (7,2 2):
a=4AB—3BC 5=9C *B’+5 jo=—4 =2
A4(=3, =7, ~3), B (~1, —3, ~1), C (2, 3,
a=2BC~5A4B, 5 =54C—~CB, a=-—3 B=1.

42 —1,8), 8 (@3,1, 7}, € (2,0,7);
a=A8--3BC, b=6CB—-2AC;a=5.|3=6.
4(=1 ~1,8), B (4, =21, C (0, =L, 1)
a=6BC+ 248, b=2?6 5AB a=—4 p=3.
A4(=2,4 =2), B (3, 1, 0), C (0, 3, —4);
@=3AB—4AC, b=2BC+5CA; 0 =3, = —6.
A (1l 1, 4), B (=2 1,3), € (—133);

a=4AC — BC, b=2 24C +3AB oc--—-S,B 3.
44,2 6), B (2 2,8),C (—4 2, 0):
a=548— Ac,b=2ac+3§£1’ a=9§=12.

4 (5, —12,0), B (6, —3, 3, 0), C (9, —6, 3):
a=AC~—6BC, =24 B+3BC a=—7,p=6.
AA(=l, —5 —9), B (0, —6,4), C (—~1, —8, ¢
a=38C+5AR, b=5AC—3AB a=—3,f=4.

A (=1, —10, —5), B (1, —6, —~3), C (0, 0, 4)
a=2BC—34C, b=4T+3AC a=4,p=—6,
A(=3,3,7), B (=23, 6), C (~3, 2, 6);
a=4AB+ AC, h=2BC —3BA: o= —3, =8,
4(2_—2 -8),B (5 —2 —4),C (I, —2, —1
a=54AB—3BC, 6=4CA 4 AB; a=—4,f=1.

A (1,2,4),_34_ 4, —1,6), C (—1,1,2);
a=3CA—9AB, 5 =2 FZ+4CB =3 Bo= —5 .
A(L1,4), B (-2 1), C (—1, 3, 3);
a=AB+4 AC, 5=2BC c 34B; a=3,=—1.
A0 1, —2), B (3,1,2),C (41, 1);
a=2AC-+3BA4. 5—3BC _ 4 4B, a=—_2 B=6.
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2. —4, 6);
—8,10), B (0, =2,4). C (2, —4,
s 2 (?’,AB-Q-GE%? % =9AC—5AB; a=2,p=8.

—5 =7, —3)

: 2), B (=2, —1,0),C (

b2t 2 (%'330 )262 —6AB44AC; a——g,ﬁ-—5

2.25. A (—1, 4, 6), B (0,2,5),C (—13 3)b=—4.
G—8AC—4AB, b=2BC —64B; a=—3,

0 _2s 4),
2,3), B (4, =2, —1), C (0,
20 2—“2,404-374)‘3' =3AB—4BC,a=2,p=1.

- 2 _l}y
— 1), B (—6,4,3), C (=32
220 ':_(41413 3f):c —AC+AB; a—14 2—3)-—6
225 2 (127{6 )3303 2AB+5 oe=—-2,ﬁ06_l .
2.29. A (—3, —1, —2)3 —4, =1, —1),';?(,4 ;
= —=3BC—4AB, 5 =2AC+3BC; a=—6,p=

— B(2, —=1.0),C(3 —21)
280 g_(.s_sﬁ-:ﬁgs 9AB —3TA; a=—5,p=3.

o3

-

= b Ba C2=a2a + Pob
nap Mabaym 6¥yaca, s =ona-+pi a
laexfop‘z;%‘:u?uf :mtimﬂeap 6yAuiH-6YAMACANTHHH TeKIMPHH

(4, —3, 1}; b=(—5,0, 2 a1=—2, pr=5; az=—5, fa=2.

- a= = —3, B2=6.
g; z={ 3,0,5; b=(—7.2, 4 u=—2, Bl—lﬁr ::;_3: 22_6.
33. a= {0—1 2 b={4.3,— I} a1=—3 31—12 S
3.4. a={7,1, —3; 5=,0,5) ci=—9, pi= e _—2. =t
3-5. ﬁ={8 —1; b-{ﬁ -1, % 0=—5p =2 a2 ; B;=—.3'
3.6. a=({3, -1 o) 5=19, 2, 4} 01 =—3, fn_; 0:.2—_—_._1 -
3.7. a=(—2 1,7 b=, 5 —9 a1=5, ﬁ;—ﬁaz -L Sy
3'8 a={7,0,6}; —{—-2 — 1,55 ar=4,pr=— _032’ - =:_3 -
3.9. a={—6, —7, 3} b= —1, 2% ai=—2, 3.5._“, 22 52;3
3.10. G=(—1, 6, &) 5=1{0, 7, 35 ar=—T. B 5 =2 =3
3.1 a=[5, 3, 7}; b=, —2, 1} ai=1, 5.——-2 az =g
i It 5}5’5 1{61-_318?;?'_61 [3?]—__-—_[0 a2 = —3, po=5-

18, a=§, 1, 4} b={—1, > P
31‘2 a=:3, 4, 8), b={—2, 0, 5} a;=4, pi=3; lag iﬁ [‘323—4‘
3.15. a={3, 4, 5}, 6={—2, 9, 7); a1 =4, B.-——_ ag—; bt
3.16. a={l, —7, 2, b={—1,2, —1}; ar=1, &2 ——__22 4
3.17. a=W4, —3, 1},;}':{{0 7, 3 a;;ﬁz-ﬁ:ga—m_:i -

A8, a=(2,5, —3} b= = =2
:;llg EE={{], 2, 1), b= 2 3 0} o1=5, I?n—g az__? Ez_g
3:20. a=8, 2, 7} b={—1, 0, 5 &y =3, p1=—6; q2=
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3.21. a={0, -2, 6}, 5={2’ 4, — 1} @ =3, B = —6; o= I, Bo=-—2

3.22.
3.23.
3.24,
" 3.25.

a=, 0, |
a=“, “_1, 2}’ {?.:"—l, 4, 3}’ Cﬂ[=l,ﬂl=_2; a2=_3’ B2=6
= » 1 ”, b={"_2; 4, ”, o) =2, ﬁj=4; ae=], B2=__I

gg? a:{{i ? 5, b {_, S, 3 ay=—2, Pr=3; ar=1, By=—29
bl 5:[7 , 2—1,2!l:b={—-—3, 2, 1} ar=—1, 8 =8; ar=3, B, =4,
3’29. a_—_ 5, 3—- , 1}, f;_"=f]. 4, -2} X=—1, §;=2; =3, fa=5
330, s B mB IS0 =1, fimg; g oy
.30. il-:{—j. 0,3), b={3, —2, 1} o;=3, fi=—1; or.2=,4, [32=‘2
4, a, bBac BeKTOpaap Komitnanap G¥viu-6yamacanrunu AHHKIAHT:

4.1. a={9, 5, g b=H4, 3, 3) c=(5, 3, 4). .
:f; §=‘{6, ;1, 8 6=(0, 1, 1}, ;= 4, 3.
“roA=i—d — L, b={—7, —3 I} F=i—p

44 a={4, 2 4 p=y_5, —~4, —5), E:!={O,{l g} o

8. G={—1 1, 1) =6, 1, 8, iap, 0.3

46. a={8 _3 I, 5=8. 0, 1}, =, ~1, 1}

47 a=p 1, 2, b=(—1, =2, —1}, c=H, 3, 6

48. a=fp, 2, 6, b={—9, —4, —9, c=|l, ' 4}:

:.s];. G=(—1,0,3, 66,7, —4), fp3, 3 _3

& 0. a={—1, 4, =2 b={~1,2 0, i={—3 10, —7).
Aa=p, 9 9 b={—1,0 —1) c=q, 3, 2),

4.12 .:_;=f~1,.'1, 3 b=, 3,2, c=y, 2, 3

L8 a=li, L), b=(—, L =1, c=@, 5, 13

414 a=y4, 3, 2 51, 2, 3, i={—3 —| 41}

415 a={1, |, 1}, b={1, ~2, 1}, c={1, 3, 3}" ‘

4.16. a=({—|, 2, 5, b={0, —i, —9}, c={—1, 1, 3)

417 a=2, 2 9 b={l, —2, 1} c={1, 3, 4 o

4.18. a={—1, 0, 2, b={4, 7, 6}, c={l, 3, 4},

:.19 =8, 2, 1) b={~7, —3 1), e={i, 2, 3,

20. a=(l, 2, 9}, h={—]|, 0, —2}, c={2, 7, 3}

4.21. a={17, —s, 2 b=({1,0, 1), C=(p, —9 1}

422. 42|, 2), b={—1, —2, —1}, c={t 3 6;

12 A= 2 4 b=(—1, —3 1) Geyg 3 7

4.24. a={—1, 0, 2 b=1{5, 7, 4}, t={2, 3, 2§. "

4.25. a=Y, 9, 4} b={—1,0, —1), i=y4, 3 5),

4.26. a=3, 4, 2}, F={—3, —2, —2 E={5’ 10 3)

4.27. a=y, 7, 6), 5‘=ﬂ{1, 3, 4}, c={—3, —-4: —’2}.'

:.28. a={-2, 3, 8, b={(—1, 0, 1}, c={—1, 1, 3)

29 a={2 |, 2 b={—3 —3, 3, c={2, 2, 4.

4.30. a={—1, |, 1), b=(5 2,9, c=p | 4},
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] b={_‘2v _"'3v "_2}: al=_"3, B|=_‘_l; Gf.2=9. B2=

5. Ilupamnaanuur yunaph A, B, C, D Gepuiran.
a) Kypcatunrau €k 103nhu; 6) nupaMuzaHuir [ KHppacH Ba GepuaraH
UKKHTA Y4HAAH YTYBUH KeCHM IO3UHH; B) NHPAMHIAHHHT Xa KMHHH

xucobaaur:

.1, A(1,0, —=3), B(—1, 1,0, C(2, —1, 1}, 840, 2, 1);
a) ABC; 6} I=AD, B sa C.
5.2. A(0,.1, 2}, B(l, —2,2), C(—1, 2, 1), D(2, 0, 1);
a) BCD; 6) 1=BA, C Ba D.
23, A(—4, —5,0), B(6, —1,2), C(1,0, 1}, D(~=3, 2, 1):
a} ACD; 6) I=CB, A pa D.
54. A(2, —1, 1), B(—3,0, —6), C{—5,3, —2), D(—1, 10, 3);
a) ABD; 6) {=CD, A Ba B. :
55. A(1, —3,7), B(—1,0, 3}, C(—4, =2, 1), D(4, 2, —1);
a) ABC; 6) I=BD, A Ba C.
5.6. 4(—4, 1, 3), B(5, —1,2), C(2, 1, —4), D(1, =3, 0);
a) BCD; 6) {=AC, BBa D.
5.7. A(5, 3, —4), B(1, 0, 3), C(2, —1, 4), D(0, 3, 1);
a) ACD; 6) [=AB, C Ba D, ‘
58. A(3,7, —4), B(—4, 1, 3), €C(2,3,0), D(—1, —1, —2):
a) ABD; 6) I=BC, A Ba D. '
59. A(—8,2, —5),B(—1, —=3,0),C(—4,1,2), D(6, -5, —3);
a) ABC; 6 I=CD, A pa B.
5.10. A(7, —8, —10),B(—3,3, —1),C(0, —6,5), D(—3, —4,2);
ay BCD, 6) [=AD, BBa C.
S.01. A(~3, 6, —4), B(1, 0, —1), C(1, 2, 2), D(6, 3, 1);
ay ACD; 6) I=BD, A Ba C.
5.12. A(—4, 2, —5), B(8, 5, —10), C(0, —3, 2}, D(6, 2, —4);
a) ARD; 6) {[=AC, B Ba D.
5.13. A(1, 2, —4), B(l, 3, 3), C(—2, —1,7), D(4, 2, 7):
a) ABC; 6) {=AD, B Ba C.
5.14. A(6, —3, —6), B(2, —3, —7), C(2,5, —1), D(4, 1, 2);
a) BCD; 6) {=AB, C pa D.
5.15. A(7,6, —10), B(—3,6,3), C(—3,0, —6), D(2, —5, —1);
a) ACD; 6) I=CB, A Ba D.
5.16. A(3, —6, — 1), B{(—9, —5,1),C(5,3, =2}, D(—1, —1,0};
a} ABD; 6) i==CD, A Ba B.
517. A(1, 1, —1), B{4, 2, 1), C(0. 5, 2), D(0, 2, 5);
a) ABC; 6) {=BD, A Ba C.
5.18. A(—7,9, —10)}, B(—6, 0, 5), C(l, 2, 1}, D(=2, —1, 2);
a) BCD; 6) I=AC, Bea D,
2.19. A(6, —4, 1), B(—4, £8,4),C(1,7, —1), D(—4,0, —2);
a) ACD; 6) {=AB, C8a D.
5.20. A(—1,2, —2),B(—3, —6, —2),C(2, —3, —5), D(5,4, 14):
a) ABD; 6) {=BC, A sa D.
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5.21. A(—9, 4, 8), B(6. 2, 5), C(—3, 0, 3), D(0, 2, 1);
a) ABC; 6) i=CD, A ra B.

5:22. A(5, 2, —4), B(1, 2, 3), C(—1,2, 1), D(2, —1, 2);
a) BCD; 6) 1=AD, B sa C. -

5.23. A(—2,0, —1), B(4, —2, 2), C(3, 1, —1), D(2, 1. 1);
ay ACD; 6) {=BD, A sa C,

5.24. A(—3, 5, 7), B(7. 3,6), C(—2, 1, 4), D(1, 3, 2);
a) ABD; 6) I=AC, Bea D. .

5.25. A(—8, 9, 5), B(l, 2, 3), C(2, 3, 1}, D(~1, I, 1);

. a) ABC; 6) I==AD, B Ba C. -

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

5.27. A(4, 5, 2), B(0, —2, —B), C(—4, 5, 1), D(—7, 4, —3):
a) . ACD; 6) {=CB, Asa D. ,

5.28. A(5, 4, 3), B(—~2, 1, 2}, C(0, —1, 4), D{—3, 2, —1):

" a) ABD; 6) |=CD, A ea B. . ]

5.29. A(—6, 2, 8), B(l, —5, 0), C(0, 1, —=2), D(3, —1, 4);
a) ABC; 6) !=BD, A sa C.

5.30.- A(—4, —2,2), B(—1, 1, 2), C(3, 0, —2), D(I, —1, 1)
a) BCD; 6) 1=AC, B Ba D.

7- § TEeKHCHHKHHHT TEHIJAMACH. | ‘
Texnc.nunuu‘nr YMYMHA TeHrTaMacHH® TeKIHPHIU.
TYFPH YH3UKHMHr TewrdamacH

1.7.1. Oxyz Tyrpu Gypuakan’ KOODIAMHATAAAD CHCTEMACHAA Xxap
KaHnllak TeKHCJIHK TeHIJIaMacHHM x, ¢, 2z YysrapyBumsaapra Huc6ataH
KyHHAArH 9H3HKAH TeHraMa WaKJIHAa 630U MYMKHH:

Ax+By+Cz+ D==0.

By TeHrnama TeKMCOMRHMHT ymymull TenzaamacH nednnazu. By epaa A,
B, C xospdunucutaap Gepuaran TeKHCIHKKA NepleHAMKYARp 6§aran
BAa YHUHT HOpMOA 8ekTopu ne6 aranysun n={A, B, C| BeKTOpHAHT
KoopayHaTanapuaup. Tekucaukuunr dasonary xenatm A, B, € Kosdpdn-
HHEHTJAPH Ba O304 XafHHHHT KniiMaTaapura Goramrk. Xycycas, arap:
. 'D=0%6§aca, y-xonna Ax+ By + Cz=0 Ba TEKUCIHK KOOPAHHATA-

Aap Gownaaw’ Jraim. ,
~ v 1L a) C=9 6Yaca, y xonna Ax+ By+ D=0 Ba Tekucank Oz yKura
napahqen Gyraann; S e -

. 6) B=0 6yaca, y xon1a Ax+4Cz-+ D=0 Ba Tekncank Oy VKura
napaanen 6yiaau; o -

. -B) A==0 6yaca, y xonaa By-+Cz+ D=0 Ba Texkucank Ox VyKura
napananaen Gynaam. . :
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. a) D=0, C=0 6¥aca, y xonga Ax+ By=0 Ba TekHcAHK Oz
VKH OpKand ¥rtamH,

6) D=0, B=0 6yica, y xonga Ax-+Cz=0 Ba Tekucauk Oy
JKH OpKajMW YTajmM, :

B) D=0, A=0 6yaca, y xoaga By4Cz=0 Ba Teknciuk Ox
VKM OpKajHu yTaau.

IV. a) C=0, B==0 6¥aca, y xonga Ax+ D=0 Ba tekucnuk Oyz
(OOPAMHATANAD TEKHCAHrHTa Hapaiien {éku Ox YKKa nepreHaukynsp)
tyaanm;

Y 6) C=0, A=0 6ysnca, y xomga By+ D=0 Ba tekucaunk Oxz
(OOpAHHATAaNAp TEKHCARTHPA Napadadgen {(éku Oy YKKa nepnesHaukyrsp)
Wnanu; _

! B) A=0, B=0 6¥yaca, y xonga Cz+ D=0 Ba teKucaux Oxy
{OOpAHHATANAP TeKHCIHIMTa napaanen (éxkn Oz YKKa NepneHaHKYaAp)
Yyaanu. :

V. a) D=0, A=0 sa B=0 6ynca, y Xonpa Cz=0 éxku z=0 pa
reKHCAHK Oxy KoopanHaTanap TEKUCARTH OHAAH yCTMA-yCT Tylaiu;

6) D=0, A=0 Ba C=0 6yaca, y Xxonga By=0 éku y=0 Ba
reKHCAHK Ox2 KOOpAHHATaJap TEKRCAHIH GuaaH ycTMa-ycT TyWaay;

8) D=0, B=0 Ba C=0 Gyaca, y xonna Ax=0 éu x=0 Ba
FeKHCARNK Oyz TeKHCANK OHMaH YCTMa-YCT TYU1ajn.

1.7.2. Kyiluaa MabayM WapTAapHH KAHOATMAHTHPYBYM TEKHCAHKIap
‘eHTJIaMAaPH KeATHPHAraH: -

a) Gepuaran Mo (xo, Yo, Zo) HYKTaaaH yTyBuk Ba Gepuaral n={A, B,
7} HopMas BEKTOpra 3ra TeKHCAMK TeHrNaMacH:

A(x—xo) + B(y—4o} +C(2—20) =0;
6) TeKHCAHKHUHT Kecmanapra HucGaTad TeHrjlaMmacH
X ¥,z
-E+ b + ¢ L

Synaa a, b, ¢ — TEKACAMKHHNT MOC KOODAWHATA YKAapHAaH Kecajurad
KecMaJIapH; ‘

B) OepHaraH yura M (x\, s, 20, Mz{x2, yo, 22) Ba Msz(xs, ys, 23}
HYKTaAaH JTYBYH TEKHCAHK TeHIJaMacH:

X—x, ¥Y—th z—2
Xo—x1 Ye—th 22—z |=0
Xa—X) Wa—¥ Z3—2)

1.7.3. Tyrpu uusuxkHuHr ¢asona OGepuadw ycyanra Kapab YHHHT
reHrIAMacH TyPAHYA OVARH MYMKHH! -

a) OGepuarad Mo(xe, yo, zo0) HyKTajgan YryBuu Ba s={/, m, pj
iyHaaTHpYBYH BEKTOpra 3ra OYyaraH TYFPH UM3MKHUHI 'KaHOHHK
NAKAAArH TeHrJaManapx
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=%y ¥—yy  z—zy
{ m p

6} TYPPH YHSHKHHHT NapaMeTpPHK TeHrAaManapy

x=x0+ Jr!
Y=yo+mi,
Z=2zy+pl,

OyHaa ¢ — napamerp;

_ B} Gepuitran ukku M, (x,, g, 21) Ba My(xy, ys, 2) HyKTanan yTyss
TYFPH UH3HK TeHraaMach:

a5 gy z—2z

Ko—dy e~y 23—z,
T) dasonarn TYFPH YHBMKHHHT YMYMRE TerTraManapu:

{ Alx+Bly+C|Z+D!== |
A+ By+ Cz+ D,=0,

G

Oyuaa j'-;g_s_'
A? B, Cy’

By Tyrpu unmsuknuar HYHanTHpYBUY BEKTOpH s yluGy
_ A
S=# X ny= A, B, ¢,
/42 BQ CQ

bopMyaa 6yiina anuxaa Hanu.

1,74, Ax+By4+Cz2+D=0 Ba 7=

O TeKHCAHKNIADHRHE
SH3HFH Oxy TeKUCAHKAa ETyBun PRHAT KecHuHw

TYFPH YM3HKAAH uGopar 6
HUBUKHUHZ YMyumMul teHaiq
NepneHAHKyJsp GVaran n
sexropu melinnann. Tekuc

ynamn. By rtedrnama tekucamkaary TiFpu
Macu Redinnann. Bepuaran TYFPH UYM3HKKa
={A, B} BEKTOD TYFPH YMBHKHHHT mopmas
AHRAATH TYFPH YH3MKHHHT TeHMaManapu:
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0} Gopuaran My(xe, yo) HyKTaaad yTyBun Ba Gepuaran n={A, B}
HOPMIA BUKTOPra 3ra TYFpH YH3HK TeHraaMack

A(x—xo) +Bly—yo) =0

6) TYIpH UH3MKHUHT KAHOHHK TeHTJaMacH

Byhita s=1y, m}— TYFpH YH3MKHEHC fAYHAATHPYBUH BeKTopH, My (xo,
#u) - TYEPH un3uKaa ETyeuH GeDH/raH HyKTa:
1) TYFPH YH3UKHUHT Oypuak Ko3QHUHEeHTAH TEHTIAMACH

y=hx+b,

Gynia b — TYFpU YM3HKHHHT Oy YKAaH KecaluraH KECMACH; k — TYFpHU
GH3RKHHHT 6ypyak KosduumeHTn: k=tga (o — TYFPH 4u3WK OunaH
Ox YKHHHC MycGaT fiyHaaully opacuaarn fypuak); )

r) Mo(xo, yo) HyKTafan yTysun Ba &£ Gypuak KO>QPUUHEHTIH TYFpH
HH3HKHHHD TeHTryaMacH ,

YYo=k (x—xo);

A) TYFpH YM3HKHHHF KecMafapra Kuc6aTad TeHraaMack
¥ _q
a + b '

G6yHpa a Ba b — TYFPH UYM3HKHMHT KOOpAMHATanap yKaapuiaH
KecalHraH KecMmacH, ) 5

e) Gepuarau-HKkkn M, (xi, 1) Ba Mz (x2, yo) HYKTaAaH YTYBUH TYFpPH
YU3HK TeHrJaaMacu

£=x 9=

Xy Xy Y=y
Mucon: My(—2; |; —1I) Hykragau yryBun s={l; —1; 2} Bek-
TOpra Napaajes TYFPH YH3HK TEHTaMacCHHH TOIHHT. 5
Ednw. s BekTOp TYFpH Yn3nKKa mapajien Gyarani yuyH y TYFpH
YW3HKHHHArC #VHa. rupyBud Bektopu Oyqaan. Ly caGaban, TYFpH
X=Xy Y—¥o_ ™%
~ n !

YA3HKHHHI KaHOHHK TeHrAaMadapH ra acocaH,

‘M3aHaéTrai TYFPH YM3UK TeHrNaManapH

_ax+2_y—-[_z+l
T =t 2

KYpHRH1LAA 6¥1aaH.
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7- Dapcxona ronwupuri

Kyflunars Tekncawk tewrnamacuuu TY3HHT Ba TeTHILIH IAKIHU
UH3HHT:

a) My(7, —3, 5) uykrapam ¥TyBY# Ba Oxz KOOpAHHaTanap
TEKHCJHIHIa napaJaaen TEKHCHIHK; ’
6} Oz ):fx Ba Mo(—3, 1, —2) Hykra opkasu VTYBYH TEKHCJHK;

B} Ox ¥KKa napanien xamia HKKM Mi(4, 0, —2) Ba Ma(5, I, 7)
HYKTAJaH YTYBUH TeKMCIHK:

) Mo(2, 1, —1) wyxranau yrysun Ba Hopman BeKTOPH n=={l, —2,
3} 6yaran TekucaIHK, -

2) Mo(3, 4, —5) uykrazan yrysun xamaa a=(3, I, —1} Ba b={l,
—2, 1} BekTopaapra napannes Gyaran. .
K: a) y+43=0; 6) x+3y=0; B) YY—2—2=0; 1) x—2y+32z+4+

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

2. M(—1,2,1), N2, 3, —2) Ba P(3, 4, 2) HyKranapaau $Tysun
TEKHCIHK TEHTJIaMacCHHH TOMHAT. :

XK: Tx—16y+42247=0.

3. Mo(7, —5, 1) nykragan YTYBUH Ba KoopauHatafap YKJapunau
TEHT KeCMasap aXXpaTyBUH TEKHCAMK TEHIIaMacHHH TY3uHT.
XKe x+y+2—3=0.

4. ®azona ymymui TeHraMaJtapu

’ { x-y+2z+4=o,}
3x+y—5z—8=0

Ounan 6epuaraH TYFPH YM3MKHHHLC KaHOHHK TEHTJIAMACHHH E3HHT.
X: x—1 y—5 z

3 i

whn

5. Mo(2, 0, —3) nykragas §tysun Ba KyHHRaTH WapTHH KaHo-
aTJAHTHPYBYH TY¥FPH 4YH3HK TeHTJIAMacCHHH TY3HHI: a) s={2, 3,
—4) BeKTopra napaanea; 6) M,(—3, I, 4) HyKTalaH Y¥TyBuM.

X: a) =2 _y__ 244, 6) £=2 g z43

2 3 -4 —5 1 7
6. Bepunran Tewraamanape 6¥imua TYFPH UH3HKHMHI WAKIHHH
YH3UHF, YHHHP k£ Oyp4ak Kod(QHUHEHTHHH Ba KoopAHHATaap
YKTapuian KecafuraH a Ba b KecMalapHHH TOIHAHT:

a) 2x—y+43=0; 6) 5x+2y—8=0;
B) 3x4+8y+16=0: r) 3x—y=0.

. =9 g 3. 4 o __ 5% __ 8 .
K a) k-—?, = X b—-3, 6) k= —'—2—, a-—~5—, b=4

3
B) k=—3; a=—~%; b=—2; .F) k=3; a=b=0,
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r:

. ard TUYEDH MH3HKJAD TeHT/NaManapHHu Ty3HH :

. };Ayﬁ(ﬂ;ld_[_.ul )T}I{-I)-’I:(Taﬂaﬂ yTyBUN Ba OpAMHaTaNap YKUIaA ngpgﬁﬂgfl:

lr” Mn ("3‘ — 1) HyKTanaH yTyB4M Ba abcuuccanap yKiara rl2 P BEKT(;pFa
|:: flt;h,‘ ’(3 —1) wHykrajan VYTyBYH Ba a=1{3, —2

lmh:-l;l.‘,:;‘lﬂ;(S _ ﬁylcranaﬂ yTyBUM Ba 5={1, — 4} Bekropra nepneH-
k] ] .
""K;&?%) x=3: 6) y=—1; B} 2x+43y—3=0; r) x—4y—7=0.

7- mgeraxun uii
—9, —1) uykra Gepuarad. M,
II)’K“I‘;’:UJ.HaKHKHT;T)?g:IH{ 3’3;1‘;1«?‘)114323 géx(rtpra l'!epl'l)eH;HKleﬂp TEKACJIHK
renraaMaciid TY3HHT.
K x—y—3242=0. |
o0 M, (3. —1,2), Mz (4, —1, —1) Ba Ms (2, 0, 2) HyKrasapnau
yTYBUH TEKHC/IHK TEHIAMACHHH TY3HHT.

K 3x+3y+z—8=0.

yunépn Gepuaran: M (3,6, —7), N (—5, 2, 3) Ba

3. ngypuaxﬂuur AN MeAMaHAHHHT [apaMeTpHK

P (4, —7, —2). P yunjan yTK
TeHTIAMACHHH TY3HHT.

x=5t+44,
}K: y=—llt—7c
z=—2
4. Yw6y - x—2y+3z—4=0,
{3x+2y—52—4=0 |

p K Teuriama-
Tegrnamanap Gunan GepHaran TYFpH YH3HKHHHI KaHOHH

NapHHH TY3HHT..
L x=2_yHl 2
S 4 | o
5. 2x+2y—5=0 TYFPH UH3UKHHHT acudccaiap JKHHAHT MYC
ﬁj’xua'.numn GHIaH TalUKHA KHiraH OypyardHu TOIRIIL.

6 : l(i ‘l.l TOMO i : (2 l} 2( L] )\
¥y ypuak HﬂamHHI’ ypranapi Gepmu aH: J'Vf| R EN M2(5,3
3 » . -

X: Tx—2y—12=0, Sx+y—28=0, 2x — 3y — 18=0.
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7. Yubypuakuuur yuaapu OGepuaran: M, (2, 1), Mz{(—1, —1) Ba
M3 (3, 2). Yubypuakuuur Ganaugnuknapu TEHTNaMaapHAN TY3HHT.

HKe dx+3y—11=0, X+y+2=0, 3x42y—13=0,

8- §. Tekncanxaap sa TYFPH YH3HKAAPHHHT ¥3apo woinauyen.
Texucauknap opacuaarn Oypuak. Tyrpu unsnkaap opacuparu Sypua.
Hykrapan Tyrpn @usuxkava sa TeKHCAHKKava 6yaran macoda

1.8.1. Tekuncauxaap Ax+Biy+Ciz4+D=0 Ba Azx+ Boy -+
+Coz+De=0 TeHr1aManap 6Gunan Gepuarad Gyacum. Yaap opa-
chiary ¢ Gypuak Kyfimaarn dopmyna acocnaa xucobaanann:

f| ity A|A2+B,B2+C|C2
cosg== gl 2 2 2, p2, 2
mre \XA|+B|+C? : \/A2+32+C2
6ynna m=|{d,, B, Cj} Ba ns={As, B, Cs}— 6epuarau TeKHCAHKA P-
HHRT HOpMaJ BeKTopJapH. .
a) Arap TEKHCAHKAAp NepneHAuKyAnp 6Yaca, y Xonna £, «hy=0 éKn
A1Az+ BiBa+ € Cy=0.
6) Arap TEKHCHKAAp napaanen Gyaca, Yy Xo14a
A B, 6 D

A2h32=?{ _D_;

B) Arap Tekucaukaap YCTMa-ycT Tyiuca, y Xoulaa
A, B g D,

A, T By & = B,

r) Mo(xo, yo, 20) Hykrapawm Ax+4-By+4Cz4- D=0 Tekncankkaua
6Varau d macoda:
le0+Byg+CZO+D!

VAl By c?

d =

bopmyna 6yiinua xhcobsanann.
1.8.2. Tyrpn YH3IMKIap
x-—-xI _ yhy[ 2—21

fi o my M

Ba
L=-Xy Y—Uy 2—2,
b m o a y
KaHOHHK Teumama.na'p Gunan Gepuarau 6yncu. By T¥rpu unsukaap
Opacunaru ¢ Oypuak Kyfinaarn dbopmyaasam TONHAALH:

COS.(p— 5) 48, _ ![.12+m|.m2+pl‘p2
|5|‘-|52] \/ﬁ"‘ml?-f—p? . _\/t§+m§+p§ .
72

n) Arap TYFpH UH3HKJap [epReHAHKyJsp 6ynca, y Xoula
vi-xe =0 8kn Lz mima+ prp2=0.

v I WS

6) Arap TYFpH uasuKjap napaiien Oyaca, y Xonda Ty

: :
3) Arap TYFpH UM3MKJap yCTMa-yCT Tylica, y Xoafa Y

iy GujaH Gupra

=k __HhTHh AT .

L m, .8

r} Arap TYFpH UM3HKJa] Kecullica, y Xoala
Xg— X YooY F2—E
4 my 2] =0.
by my Py
1) Arap TYFpR uH3HKaap afkawi §yiaca, y xonaa
Y=k i T

4 my o [#=0.
b iy Pa
TR Y h_ 5 TYFPH UH3HKKa4a
Mi(xi1, 11, 21) HyKTanaH = ¥
6yaran Macoda Kylluparn dopmyna 6yiuua Xucobiaranu:
|§ X MMyl

Is|

. s={l, m
6ynaa Mo(xo, yo, 20) HyKTa WYy TYFPH YH3HKKA TETHLIIH Ba 5 |

p} YHHHr AYHAJSTHPYBUH BEKTODH.
Hkku afikall .
- - r=x ¥—Yy —%

] WO | Wi NP 2 = -

4 my P ly My Pa

HY:
TYFPH UM3UKAAp OpacHiard SHr KAcKa d macopa KyAnaarnwuz
aHHKNAHARH:
M My, 55l
—_— T = Ty
islxsgl

oc paBulga 6y TYFp
M\ (xi, 41, 21) Ba M2 (x2, yo, 22) HYKTANAp M z
gﬁgfil:na[,lu(*al T%I‘H].I.[J!I—I. sl={l\, m, pi} Ba s2={ls, ma, p2} Nap 3c

0y NapH.
ynagﬂﬂ :Hcroniﬂif}ézyiq;z B—egT=o% BI:I x4 z—6=0 TeKHcAHKNap opacu

Aary OYpYakHH TOIHHT.
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Ewn . Mkku Tekncnuk opacujaru 6ypuak opmysacura xypa:

cosp= A\Ay{-B B, — C|C, _ L4 (—2).042.1 _ﬂ
Vai+Bi+cl A+ gi+cg VTR VT T 2
Bynaau g=arc cos—?—=45° KeJHOG YHKaIOH.
1.83. Ax+By+Cz+4-D=0 Tekucauk Ouian Yo Y75
m

. zZ—2

TYFPH YM3MK OpacHIarn ¢ Oypuak ywoy popMyia GYiinua
XHco6naHaix:
sing= lr‘a-s' _ Al+4Bm+Cp ‘
S A B NPy
Gynia n={A, B, C}— TeKHCAHKRHHI HOpMaJ BeKTOpU, S={l, m, p}—

TYFPH UM3HKHHHT RYHaATHDYBYH BEKTOpPH.
a) Arap TEKHCIHK GMAAH TYEPH QH3HK nephneHAnKyaap 6¥ica, n Ba

5 BEKTOPJIAD KOAMHHeap EKH -‘;—_—-—z:% 6yaanm.

. G6)_Arap TeKHCAHK Guaau TYFpH UH3HK napaanren 6yica, y Xonna
i Ba s BekTopaap nepneHAHKyARp €ku A/+ Bm- Cp+0 6yaanu.

B) Arap TeKHCAHK OHNaH TYFPH YH3HK YCTMa-ycr Tylrca, ¥y Xoaaa
Al+Bm+ Cp=0, wy 6unan 6upra Axo—+ Bxo+ Czo+ D=0 6{1a1u.

r} Arap TEKHCAHK GuJaM TYFDH YH3HK KeCHICa, y Xonaa

Al4+Bm+Cp=0.
1.8.4. TekHcAHKAATH TYFPH 4YU3HKAAP
Aix+-Biy+C1=0 Ba Aox+ Boy4-C2=0

TeHrnamanap Guaan Gepuaran 6yacuu. Yaap opacmaarn Gypuak
ywoy dopmyna 6yinua xucobaaHamu: v op
Ry« Hiy AAy+ BB,

CORp=— ~———— =
¢ FARNEN 2 p2 2, gz’
VA8 - 4+

6yuna n1={Ai, B}, na={ds, By} — Moc papumiaa Gepuaran TYFpH
YH3HKJAPHUHE HOPMaJ BEKTOPAADH.

, xa) Arap GOy TYFpm unaukaap $aapo nepneHankyrap Gvaca,
Y Xoaza

A1-Az+4Bi-By=0.
6) Arap 6y TYFpu uuM3ukaap napasiea 6Vaca, ¥y Xonna
A/A:=B\/B,.
B) Arap Oy TYFpH 4YH3HKJAp ycTMa-ycT Tyllca, ¥ Xonga
AI 'B] Cl

TeKHCAHKAATH TYFPH YH3UMKAAD
y=kix+b Ba y=kex+be
InisamManap Guian Gepuaran GyacuH. Yaap opacHaard ¢ Gypuax
yinhy ¢opmyaa 6yinda XHCoGraHAAK:

By TVFpH UM3HKJADHHHT NEPIEHAMKYAAPJIHK WApTH Ri-ke= —1

Aan uGopart, napaide/idK WAPTH 3ca k|=kgoﬁj’maﬂn.
Mo(xo, yo) wWykragaw Ax4By+4C=0 TYFpH UH3HKKaua 6yaran

« macoda ywmdy
| Axy+ By +Cl

==
Ny

(popMyna Gyinua xucobnanalu.

8- dup xowa ronupury

. KoopauHaTanap Oowmpad yryBun 2x—y+3z—1=0 Ba
x4 2y ~+ z=0 TeKHCJAHKAApra NepneHIMKyAAp TEKHCAHK TEHTAaMacHHH

TY3HHT.

X 7x—y—5z=0.

2. P{(—1[, 1, —2) Hykragan M.(l, —1, 1), Mz(—2, 1, 3) Ba
Ma(4, —B, —2) HyKTasap OpKaJH JTYBYH TeKHUCAHKKaua 6yaran o
Mmacoabu xucobiaaur,

XK: d=4 y3yu. Gupa.

3. Ywby

x—y—4z—5=0, { x—6y—6z+4+2=0,

{2x+y-——2z—4#0 2x+24+9z—-1=0
TYFpH uM3uKJap opacHAard @ Gypuak KOCHHYCHHH XHcoGaaHr.

4
A cosp=+ TR
4. Tyrpu 9u3MK OWJaH TEKHCAUKHHHT y3apO XOJaTHHH AHHKJAHT,
yNap KeCHIIraH X114, KeCHIIHILI HYKTaCH KOODMHATA/1aPHRH TOMHAT:

Al y—3 __ 2 _ 5=
a) = =73 3x—3y-+22—5=0,
x—13 __ y—1_ z—4 _ —
6) ——="F"="5- x+2y—4z-4+1=0,
x—7 _4—41__ a5 _ R
B) == 3x—y+22—5=0.
)K: a) napaajen; 6) TYFPH UH3HK TEKHCAHKAA €Talu; B) M 3 1)
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. HYKTaga KecHilann.

5 Mi(5,4,6) pa M,y (—2, —17, —8) u y V
» 4, , ) yKTanapaau yTyBun T¥rpu
Y P
Tg}:;:ﬁ;{-a HucGataw P(2, —5 7) HyKTara CcHMMeTPHK @ HyKTaHH

gK:yQ5(4' —1, —3).
- YH0ypUaKHUKr 4 (—10, —13) Ba B(—2, 3} yuraphu Ge .
Yuuur C yunaaw AB TOMoHra yTKasuara Meﬂuanyacnrg B ]:;rﬂ;aaHH

TYUWHPHATaH NePNeHAHKYAAD Y3YHAUTHHH XHcOOAaHT.
X: 4 y3yH, Gupa.

8- mycrarus uw

LM, —1, 2) Ba My (3, 1, 1) u ¥
, , , 1, YKTanaphan V¥TyBun x—2
+3245=0 TekncrHKKa MePNeHAUKYAAP TEKHCAHK y'renmamacﬁ:;
TY3HHI.
K 4x—y:~22—9=0.
2. Yw6y t9rpn HH3HKAADHUHT HepPIteHAHKYIAPAUTHHH HCOOTAART:

=2{+1,
{y=3,_2’ sa {2x+y—4z+2-—_0,
3. Yuwty

20— 3y+4+6z2—14=0 pa 4x—6y+ 122421 =0

TeKHCIHKAAP opacuaard d macodaHn Xucobuaanr.
XK: d=3,5 yaynanx Gupaurn.
4. Yuwdy

£--2 — —_ —
;_ Y Cond Ba x 3=y l=2_-?
— 4 { 4 2

T?F% ‘I{HBH:;iJlap { HHHr KaHAal KndMaTHZA Kecuimanm?
o, Ywéy

¥+7 __ y4+4_ 243 £—21 _ y45  2—9

== Ba = =

3 4 - 3 S

TYFPY YH3HKNAP OPACHAArH SHF KHCKa MacodaHy xucobJanr.
KK: 13 ysynank Gupaur.

6. x—2___y—3_z+] - )
5 =T =y TYFPH  HHM3MKZaH JTyB4n Ba x4-4y—

1;:ile-If?=O TEKHCAHKKE MEPNeHAUKYAAD TEeKHCIHK TEHT/IAMACHHM

K 1x=—17y— 1924 10=0,
76

KHCAHKAA STHILMHH HCGOTIaHr.

auankaa érysun  KBaapathuur yuuanp. lly kpaapaTuuAr Kouarau
(OMOHJAPH TEHIVIAMAJNAPHHH TY3HHT.

Y3YHJHTHHA TONHHL, .
GanaHANHK Y3YHJAUTHHHW TONHHI,

Y3YRAHCAHH TOIMHHT.

7. {5"'—'3-‘"_‘_22_5:0‘ TYFPH YHBHKHUHT 4x—3y+T72—7=0 Te- r

2x—y—z—1=0

8. A(5, —1) uykra ToMoHnapupaH Gups 4x—3y—7=0 T¥rpu

JK: HKKuTa KBajpaT macata LUapTHHH KaRoaTagHTHpalH!:

a) 3x+4y—11=0, 4x—3y—23=0, 3x+44y—27=0,
6) 3x+4y—11=0, 4x—3y—23=0, 3x+4y+5=0.

3- nasopar win

1. ABC y46yp4aK ydynapuHHHT KoopAnHaTanapHu Gepu/raH.
a) C y4naH YTKa3uATaH MeAnaHa TeH[IaMacHHH TY3HHT Ba YHHHD

6) A yunak VTKaswaraH OafaHIMMK TeHrJaMacHHH TY3#HP Ba LUy

B} B O6ypuak OHCCEKTPHCACH TEHMMaMaCHHH TY3HHT Ba YHHHC

I.1. A4, 1), B(0, —2), C(—5, 10).
1.2. A(—7, 3), B(5, —2), C(8, 2).
1.3. A(5, —1), B(l, —4), C(—4, 8).
1.4. A(—14, 6), B(—2, 1), C(1, 5).
1.5. A6, 0), B(2, —3), C(—3,9).
1.6. A(—9,2), B(3, —3), C(6, 1}.
1.7. A(7, —4), B(3, —7), C(—2, 5).
1.8. A(—8, 4), B(4, —1), C{(7, 3).
1.9. A(3, —3), B(—1, —6), C(—86, 6).
1.10. A(—8, 5), B(6, 0), C(9, 4).
111 A4, 11), B(—1, —1), C(7, 5).
1.12. A(3, 13), B(—2, 1), C(6, 7).
1.13. A(7, 11), B(2, —1), C(10, 5).
1.14. A6, 13), B(1, 1), C(9, 7).

1.15. A4, 14), B(—1, 2), C(7, 8).
1.16. A(6, 10}, B(l.a—2), C(9, 4).
1.17. A4, 13), B{—1, 1), C(7, 7).
1.18. A6, 11}, B(l, —1}, C(9, 5).
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1.19. A4, 10), B(-.1, —2), C(7, 4).

1.20. A(6, 14), B(l, 2), C(9, 8).

1.21. A(—10, —1), B(—86, —4), C(6, 1).
1.22. A(18, 8), B(12, 0}, C(0, 5).

A(—6, —3), B(~2, —6), C(10, —1).

1.23.
1.24,
1.25.
1.26.

1.27.
1.28,
1.29.
1.30.

2 M N, P,

A(14, 10), B(8, 2),

A(=—2, —1), B2,
AB. 7), B2, —~1)
A, 0), B(5 —3)

C(—4, 7).
—4), C(14, 1).

, C(—10, 4).
, C(17, 2).

A(20, 2), B(14, —8), €C(26, —1}.

A{—1,7), B(3, 4)

. C(15,9).

A(7,.6), B(1. 2), C(—11, 3).

Q HyKTanapHHHI KOOPAHHATAJIapH Gepuaras.

a) ¥, P, Q HYKTA1apAaH YTYBYM TEKHCAHKKA nepneHaHKyasap
Ba M uyKTagaw yTysuu TYFPH YH3HKHHHF TEHTJIAMaCHHH

6yaran
TY3HHI,

6) M uykranaw N, P,
d4a GVaraH

2.1.
2.2.
2.3.
24,
2.5.
2.6.
2.7.
2.8,
2.9.
2.10.
2.11.
2.12.
2.13.

M(1, 7,5), N2, 3,

M2, —4, 3), N(3,
M1, 1, 1), N(2, 2,
M5, 3, —2), N(2,
M(5, 2, 6), N(O, I,
M8, 3, 4), N(2, 5,
M(l, 1, 3), N4, 1,
M, 1, 6), N(I, I,
M2, 2, 1), NG, 2,
M(5, 2, 3), N(2, 2,
M(7, 3, 0), N2, 4,
M(7.9, 6), N(4, 5,
M1, 2, 6), N4, 2,

Q HyKTanap opkanu YTYBUH TeKHCAHKKA-
MacoaHH TOUHHT: Y

), P(—~1,12, —4), Q(4,6,4).
L 4), P(6, 2, ~3), Q2. —2,3).
5), P(3, 2, 2), Q(2, 0, 3).

4, 4), P(1,3,5), Q(2, 0, 2).

—4), P(1, 8, 3), Q4, 2, 1).

1, P4, —1, 2}, Q(1, 1, 1).

6), P(2, 2, 1), Q(5, 2, 3).

3). P(5,2,3), Q2. 2, 1).

3), P(1, 1, 3), Q4, 1, 6).

1), P(4, 1, 5}, Q(i, 1, 3).

7). P(5,4,7), Q(6, 6, 2).

7)., P(9, 4, 4), Q(7, 5, 3).

0), P(4, 6, 6), Q6, 1, 1).
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2.14.
2.15.
2.16.
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}, N(3, 5, 10}, P(3, 8, 4), Q(5, 5, 4).
M(3,9 8), N4, 6, 3), P(4, 1. 5), Q(0, 7, 1).

M(6, 9, 2), N(5, 7, 8), P(—3,7, 1), Q(9, 5, 5).

M3, 6, 7), N4, 9, 3), P(7, 6, 3), Q(2. 4, 3).

M(6, 4, 8), N(1,9,9), P(5, 8, 3), Q(3. 5, 4).

M(8, 5, 8), N{1,7,3), P(6, 9, 1), Q(3, 3, 9).

M0, 4, —1), N(—1, I, 6}, P(—1,6, 1), Q(3, 1, 4).
M(1, 3, —1), N(0, 0, 6), P(0, 0, 0), Q(4, 0, 4).

M4, —1,3), N{(—3, 1, 1), P(2,3, —4), Q(—1, —3,4).
M(3, —1, 4), N(—2, 4, 5}, P(2, 3, —1), Q(0, 0, 0).
M5, 2, 4), N(3, 2. —4), P(2, =5, 3), Q(2, 4, —1).
M(3,4, —2), N(—6,2, —3), P(—6.2, —3), Q(2,2, 4).
M(—1,3,1), N(—4, 1, —4)}, P(0, —5,0), Q(0, 0, —2).
M(6, 3, —3), N2, 3, 5), P(3, —2, 6), Q(2, 2, —5).
M(0, —1,2), N(5, —2, —1), P(3.3,4), Q(3, —1, —2).
M(3,3,4), N(3, —1, —2), P(5. —2, —1), Q(0, —1,2).
M(2, —5, 3), N(5, 2, 4), P(—5,6, —1), Q(3, 2, —4).

3. Bepuaran A Hykra Ba Oepnarau

x—a __y—b __ z—c¢
i m T p

TYFPH YH3UK OpKadH YTYBUH TEKMCJAHK TEHrNaMacHHH TY3HHC!

3-lo A(B. _23 l)t

x+3_y—2___z-—l
-3 1 = & -

x+1 __y—b =z

3.2. A(4,5, —2), o

33. A(=3, 1, 2), e

34. A(—1,2, 1), RS _-"3="';5.

35. A2 1, 2). B -"_‘35'= 2;“2 ‘
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36. A(=2.31), F=i5="1% 8.25. A4, 3, 1),  FTEoeFl_ =42

—3 4 4 3 —1
—5 2 —1
37 A(—4, =12, SP=EECT 126 A(—4, 1, —3), 2EI_s28_ =2
—6_ z+4 _
38. A(—302, T=4"=F2 3.27. A(2, 3, 0), R
7 —6 6
39. A1, 2,3, (EH_=b_Zth 3.28. A(—5,2, —1), Podi_ z
—5 |
310 A(1, ~1, —2),  H=i2P_rl 3.20. 46,2, 0),  Azloukl_z+d
x—3 +1 _
311, A(~3, 2, 4), == 3.30. 4(—6,3,2), %=_v?i= Zj35_
_ =5 __y+5__ 2
3.12, A4, —3, 1), ==
3.13. A(4, 5. 1) x—1__ y+2_ 2—2 3- namyrasud Xucob TORWUPUKAGDIH
e T T 12 T =3
I. ABC yuGypuyakuuur yunapu Gepurran.
3.14. A(4, 2, —2), x4 __9—2_ 2+l Kyfinaarunapuu ronuur: a}) AB TOMOH TeHIJaMaCcHHH;
2 2 3 6) C ywnaan AB Tomodra TyWupHAraH OanaHLJIHK TeHriama-
3.15. A(0, 2, 1) x+2 _y—1_ 2 CHRH
e 2 T -1 3 B} A yuuman BC ToMOHra TYWHPHATAH MeAMaHA TeHrAaMacH-
HH;
3.16. A(5, —1, 2}, x;3= y-5|-l = 24. ry «6» pa «p» GaHZAapia TonuaraH GananiiaWk OufaH MefHaHa-
- HUHT KECHIIFAaH HYKTACHHH;
3.17. A(4, 2 _'1) x—3 _ yg—4 __ z41 a) C HyKtasadH YTyeuu AB .ToMoHra napasaen TYFpH UH3HK
o T ’ -5 2 3 TeHr/aMacHHH; :
318, A(—1. 4, 5) £ _y=2_ st e} C nyKrapad AB T¥rpu du3ankkaua GyaraH Macodanu.
-3 3 4 .I. A4, —5), B (6, 9), C(—4, —1).
3.19. A(—4, —1, 2), "g‘ = yj}r3= — 1.2. A(1, —3), B {—5, 4), C(—2, 10).
+s u—s 1.3. A(l, 8), B (~5, —4), C(~1, —3).
3.20. A(2, 5, —1), =t = 1.4. A(0, 1), B (5, —3), C(—6, —2).
1.5, A(6, —4), B (—8, 3), C(—2, —7).
3.21. A(5, 0, 4), x _y=2_ -l ( ). B ( ), C( )
-3 2 1 1.6. A(2 3), B (—4, —7), €C(2, 0).
3.22, A(_4 5 3) x““4= y+5= 2—2 1.7. A(_‘l" "“'8), B (41 I)) C(Ov ?)
P el ] 3 2 : 18. A4, —2), B (7,0), C(—3, 1).
3.23. A(3, 0, 2), 2 __y=l =2 19. A4, 1), B (—2, 8), C(I, —5).
4 —3 5 1.10. A4, 0), B (1, —3), C(5, 2).
3.24. A(—5, 3, —4), ";3= ng"’: — 1.11. A(7, 10), B (1, 3),48(4, —2).

1.12. A(8, 6), B (1, 3), C(—2, —3).
1.13. A(11, —3), B (—1, —3), C(7, 1).
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L14. A (5,9), B (4, —1), C (0, 1). D@ L1
' ' : B4 —22,C@3 1L —-D.D&L
1L15. A (7, 3), B (1,7}, C (=2, 1). b8 A (8 3,2), B( C(—2 1,4, D (1,3 2).
"l A {H. —4, —5), B (7’ 3& 6)v ( » ' >
ip G L B, € (5 2. W04 (6, —7, —3), B (1,2,3),€ (1.3, 2. D@ LD
1.17. A (2, 6), B (6, —6), C (2, —4). M 6 2, —8). € (—4 5 1),
118, A (10, 1), B (3, 7). C (=3, 4). L A }:;2'47’_—;,,}?’ T
1.19. 4 (8,3), B (2,8), C (—4, 4). Bhi2 A (_5: —6,1),B(—21, 2), C (0, —1,4), D (3,2 —1).
I-20- A (7, 7), B (”"‘7, 5), C (""3, "“"3) I-l:i- A {_1‘0‘ _7),8 (4' -—5’ 3)’6 (—2, 1, —g)‘D (19 "'_l» _3)
1.21. A4 (3, —3), B (4, 3), C (—6, 1). 14 A (2.4 —2), B (—1,1,2),C (3,0, =2), D (1 =1, 1).
1.22. A (6,2), B (—6,8), C (2, —4). Qib A (4, —1,2), B (—1,1,0),C (2 =1, 1), D 0.2, 1).
1.23. 4 (7, 5), B (—4, 0), C (2, —5). 206 A (16, —9, —5). B (1, —2,2),C (=1,2,1),D (2.0, 1),
1.24. A (8, _l), B (2‘ 6)a c (_4> 4) 207, A (_9, —-2.3),3 (6‘ —-'l, -“‘2),6 (1»0! 1)’D (—3'2’ l)'
£.25. 4 (—5,0), B (3, —6). € & —3). 2.18. A (—10, 7, —6), B (—3, 0, —6), C (—5, 3, —2),
1.26. A (1, —4), B (—1, 10}, C (—~9, 6). D (—1, 10, 3).
1.27. 4 (=3, 7), B (—1,3), C (2, —19). 219. A (5,3, —2), B (—1,0,3),C (—4, =2, —1), D (4,2, —1).
1.28. A (10, 4), B (—4,6), C (—1, 3). 2.20. A (—5,4, ~3),B (5 —1,2),C(2,1,—4),D (I, =3,0).
1.29. 4 (2, —6), B 3, 11), C (—1,3). . 221. A (0,3,4), B (1,0,3),C (2 —14),D(031).
1.30. A (—5,5), B (4, =7}, C (=2, —7). 2.22. A (—16, 20, —2;1)), B (—4,1,3),C (230,
D(—1, —1I, —2).
R —3 3 D "_?s 5! ]')
2. ABCD mupaMunauMur ydnapu Oepuirad. Kyinaaruaaphu 223. 4 (2, —1.1),B 3.7 =2),C (3, 6, ), D 1.2)
MHAT: 2.24. A (8, —10,2). B (—3.3, —1),C (0, —6,8),D (-—13, l—)- . 2).
a) ABC TeKHCAMK TEHIVIaMaCHHH; . ., C(21,2.D @ —1L1)
6) AB Kuppa TeHrAaMacCHHH; 225. A (7, 2. =3), B4 | 1) i E' (1,2 2), D (63 1)
B) D yunaan Yrysun ABC YKKa NepneHAHKYAp TYFPH UH 2.26. A (5, —4.5), B (1,0, — ). » e s ’
TEHrIAMACHHH; 297. A (8,1, —12), B (8,5, —10),C (0, —3,2),D (6,2, —4).
r) C yunnaw YryBun AB Kuppara napaadien TYFpH 4u YT Y B(—1, —2 —5),C(—2 —1,7),D(4,2,7).
TEeHIAAMACHHH, 2.28. A (8,1,10), B(—1, ' ' o 3), D {4,:1,2)
A) D yumpav ¥yTyBuM AB Kuppara mNepneHIUKyJsp TeKHC 229. A (8,1, —3), B (2, -3 —7), € (=2,5,3), R
TeHIAaMacHHH; 930. A (—7. —8,10), B (=3, 6, 3), C (=3, 0, —96),
e)) AA%SHPPZEPBMH ABC 8k opacumard 6ypuak CHHYCHMH; T b (2 =5 —D. . ' :
ot Ba éknap opacnaarn 6yp4ak KOCHHYCHHY; , ' B3HAT!
3) D yunan ABC 8kkaua GS"’JH‘aH MaCOd}aHH. y 3. Tyr—‘pH YU3HKHHMAY KAHOHKHK TeHrAaMalapHHH 0
21. A (7.3,5). B (53,2, C (10,2 4), D (7. —2, 1). 31, {2“‘33 2246 00’ 3.2. {Qx—gy-Qz-I-G_::O.
22. A (—8 —6, —3),B (4,2 1),C(0,52),D (025). 3x43y+2—1=0, _
23. A (7,—3,14),B(—6,0,5),C (1,2, 1), D (—2, —1,2). et ay+3z41=0, 4, {2x—4y-—22+4=8,
24. A (5,5 —6,), B (—4, —8,4),C (1,7, —=1), D (—4, 0, —¢ 3.3- 16y —5y+32+8=0, 6x 45y —4z44=0.
25. A (7, —8, —1), B (—3, —6, —2), C (2, —3, —5), | |
D (5, 4, 14). ) _ (x—3y+2z4+2=0_ 3.8, {x-|—5y--z+ll—-—-0.
7. 3, —=58).B(1,23),C(—1,21),D (2, —1,2). o g =
o yp [xFOHZHN=0 gy {x—~9+22 ! _g»
T 15x+3y+22—4=0, ety t+z+1l=0
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3.9, {x-|-5y+22—5=0,
2x—58y+24+6=0,

2x—~5y—2+45=0,

3.1,
x+5y—2z4+3=0,
3.13. { 6x—7y—z—2=0,
x+7y_2+8=0)
3.15. {x+7y—4z—5=0,
2x—Ty+2z4+8=0,
3.7, X—y+z—2=0,
bx+y—dz48=0,
3.19. A—2y—z44=0,

6x 42y 4324 4=<0,

X—y—z—2=0,
x+3y+2:—6=0,

3.23. {5x-|—y—32+4=0,
Sx—3y—z48=0,

3.21

3.95. {3x+4y—2z+ 1=0,
¥—4y—2243=0,

3.27. {x+5y+22+ =0,
3x—y—22+7=0,

3.29. {3x+y—z—6=0.
2x—3y+2-—-8=0,

4. Bepuaran TYrpu unsuk Ounan Tek

CHHH TOMHRT:

L~
+
4]
LY

41, *=3

3
4.9. £+ y+3 2—2

1 0 -2

4.3. x—1 — y—2 z—3

X4+y—2z—-2=0,
bx—y-—42—3=0.

3.10.

. x—y+z42=0,
Tx+y+z—5=0,

m {2x—y—3z——2=0,
3x—y—2:—1=0.

3.1

]

e

2x—y+4246=0,
3x+y+2z—4=0.

{4x+y+z+2=0.
2x—y—32+4+4=0.

3.16

3.18.
3.20. {2x—y-—32-—8=0_,

2x—by4+2z—4=0.

L

22, {x——2y+z+4=0,
2242y +2—4=0.

3.24. {x—y+22+2=0,
X—3y—z4+4=0.

2x-—4y+32.+4=0,

3.26.
ft+dy4-z2—6=0.
3.98. 2r—A4y+ 3z 44 =0,
1+4y+2—6=0.
3.30. 3x—y+2:—4=0,

2x+3y—22+4+6=0.

HCIHKHHHAT KeCHWHII HYKTa-
X+42y—2z125=0.
2x—T7y—3:—21=0,

S5x—2y—2z—13=0.
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i4

4.5,

4.4.

1.7,

1.8,

4.9,

4.12.

4.13. ——

4.14,
4.15.
4.16..
4.17.
4.18.
4.19.
4.20.
4.21.

4.22.

V2 oy—l_ z=2 — 6=0.
S == 4x—y+32+
r45__y—=3_ =1 5x—2y+32—3=0.
3 1 6
x+l oy ozl _ —3=0.
T =T="—% 534 2y+3§ 3
_?‘;3 =£¥= 273 , 4x+9y+52=0.
x+8  y—=2_ z—1 —_y—4z2—3=0.
==y 6x—y—4z—3
x—1 __y+3__ z=5 —Ty—3z411=0.
5 =5 -1 Sx—Ty z_+_
“35 - 9—‘1 = sz : 3x+7y+2z+11=0.
145 _y—8 _ 2] —2y—z—6=0.
zZ ~ -5 8 ' 3x—2y—2z
X+ 9;2=z‘25, 4x —By+22+24=0.
x4£3=1431 2;3, 7x -4y +32—16=0.
x;3 =i';i=%, 3x+4y—52+20=0.
x—1 y—l__2+3 — -— =O‘
z =_3 = Tx—3y-+2z--28
x;4 y—4 z—3 Tz |9=0.
> 5 — dx4+y—Tz—19=0
x—4  y—2 z-2 _ —36=0.
= =3 5x—3y+2z—36=0
x';'2=9'52 z—:—3‘ 4x—y+52+3=0.
x';S—yTI z+12' x—2y—z42=0.
x-l‘=y'g' ="’T‘ : dx+ 2y — 32+ 8=0.
x+2 _ y—1__z—1 —9y— =0.
=T =g x—2y—4z+411=
x'(')'3= 932= ZTQ ‘-ﬂ 5x+3y—224-7=0.
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4.23. x_”f[4=_y_l-_'_= zjf, 3x—y422423=0,
4.4, ‘1‘4=—ng= 5L 4x—9yt2—19—0,

3x—2y4-2—8=0.

4 —1 | '

—1
426, Szl vds 2l Btttz 15=0,
4.27. —‘_;_2_=-?'_:!"i= “_‘" , Tx+3y+2—~95=0.
4.28. 213 _ v =1, dx—y+22=0.

Sx—y—3z24+10=0.

" 9-§ daaunc, runepbona sa napaGonaHuur
KQHOHHK TeHrnamanapu

1.9.1. Jaaunc pe6 rekucankmaru WyHOaH HyKTajap TYnaamura
aiTHAAAWKY, Oy HYKTAJIADHRHT  Xap OHPHAZH WY TEKHCAHKHHHI
dorycrap ne6 atanyeuu HKkH HyKTacurada 6yaran macogagap
HHFHHAKCH Y3rapmac MHKJIOPAHP.

®okycnapn Ox yKaa KoopAHHaTadap Gowinra HucBatay CHMMeTpPHK

€TYBYH SANMOCHHHT (10- IHAKN) KaHOHWK TeHTiaMacH yweéy Kypu-
HHINPa 3ra:

P
—+==I! ax>é.
a? + b2
Bynna a Ba b saaunceunr karra sa KHYHK IDHM JKAApH Y3yHAUKJapH.
®okycaap opacugary Macobann 2¢ gecak, cP=al—p MyHocaGaT
YPUHAK. DANHICHHHT IKCUEHTPHCHTETH fe6

¢ '\/62——b2
b= <l

ra afiTHramgn.

Aaauncuunr M (x, ¥) HyKracHnak ¢okycsapuraua 6yaran macoda-

nap (r;y Ba ry, GHaan GeaArunamany) yHuHr Porasr  paduycrapu
Refinnany.

Tenrnamanapn

2
X=p—= =% e,

86

7

15 0:8)
u, Y 2 £ 0:8) g,

Mixg)
8| feb) Mixis} - !

7§ g, /
iz >y 0 A o) X
Ag& AV, (a0 Ay (e iy d
hLi-tig) @ fitce)| X

7 f ()

(e T BtosH
ﬂz
10- waxn I1- makn
s MGOpAT MKKMTAa TYFPH UH3HK SAJHICHUHT  OupexTpucarapu
AvHHAaaH Ba yAap ywby Xoccara 3ra:
LI
4 4

Arap a<cb 6¥aca, y Xonda 3IHNCHUHT Pokycnapk Oy )’I;ﬂ.a éraaH
¥ =— 6yaa-
(11- wakna), 2b yHUHT KaTTa YKH, SKCUEHTPHCHTETH 3Ca &= ¥

au, 6yuaa c?=4>—a’. JlupekTpACaNapH TeHTIaManapH:
b 5’
y=L =

Arap a=# 6ysca, 3AJHINC PajnycH a, Maﬁpj{aau KoopanraTanap 6ounaa
y ? 4 ¥ =qa® afiniaranan uGopar 6yaaam. )
Jaran x ==q° aliian
o 1.9.2. I:ttgepéoﬂa aef TeKHCAUKIATH Uéyunaﬁ HYKTaﬂaTgKL?nﬂiﬁﬁ;?‘
' ap OupupaH Wy
afdiTHnaauks, Oy HyKraJapHHHr Xap |
gorycrap ,,H.eﬁyaTa.HYB'{H HKKH HyKTacurada G6¥%aran macodanap
AfHpMaNaPUHUHT abcolioT KHAMAThapy yarapmac Mumopﬂup.MMQT e
Doxychapn Ox ¥Kkaa koopauHaTasiap Gowwxra HuclaraH cu P
Xoviga éTypud rHmepSOTaHHHT KAHOHHK TeHrjlaMacu

P

FARra

— I XAKHKHH SApPHM VKH
ypunnuwira sra. Bynaa @ — runepOonaHuH
g)l?unum; b — MaBXyM fipHM S/szl yayHaury. Arap ¢okycaap opacuinaru
MacodpaHH 2¢ fecaK, b°=c¢ —a” 6Vaaan.
Tunepbona skcuentpucureru ned
_'3 ¢ '\/02-1-!:2
== a

=1

ra afiTunann.
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[unepGonaunnr doxaar padu
ycaapu 1e6, yHuur M(x, y) uyKTacuas
(okycraprrava 6yaran macodana Hra » Y) HYKTacHA:z
adtTAAay. (anmap (r\ Ba ry 6nnan Genrunanany

anepﬁmanuur dupextpucarapu Ae6, TeHrnamadapu

2
& ¢
hAan nGopar 6yarau

Ba KyHHAar# Xoccanapra sra y
HH3WKKa adlThaanu: pra; sra niuma Tyep

O

2
4 4

=E.

TOTara sra.

i ;&;:IEF ﬁ;fﬂf&ﬁgﬂ, runepbona tenz Tomowau eunepbora nefinaamy
| Ay =g?

ﬁgg;:’l}‘u.g;gaﬂ?anu, aCHMNTOTAaNapH TeHIJIaMacH 3ca Yy=-4+x Ran

. Arap runepGoaanuur acumntoranapy Oy Vkaa KoOpAHHATanap
OUIHra HHCGATaH CHMMETPHK éTca, Y XO1Ra YHHHI TeHTAaMach

2
—'iz— L | kn _f__.__xi=]
a 2

2
b b* a

RypuunWwinn  onagu. T'unepGonauunr SKCUEHTPHCHTETH  p=S pu.
b,

. b b2
CKTPHCAMTApH g + "= 2 b .
pekTp pu Y=+ ¢ ==, acuMnToranapu y=%—x 6framu.

Y
5 P
Y —— Mixi g
/)
Mix; g
f
" g
Slco) B X
Afa:0) 3 : F(z ia)
v--f
12- niakn 13- wakn

: 2

‘_} — y:=| Ba x—2—?= — 1 runep6oaa- y
B

” a Ny

finp  Kifwma  2unepborarap  deAMaanH
{12 maka).
1.9.3. Poxyc ne6 aranysun Oepwirad HyK- r
liktan Ba  Qupexktpuca ne6 artaaysun Ge-
U TYFPA YM3uKAaH  TeHr  y30KJAMKAA s
CIyWMH  TEKHCAMKIATH HYKTalap TynjaaMu Fé5i0)
nupaora Refinnany. .
Yuu  KoopauwaTanap Gownpa &TyBum, x=r
cuMMeTpus Ykm Ox yKaan nGopat Gyaran 2
N aGONaHAHr KAHOHHK TeHIMIaMacH |

14- wrakn
¥y =2px
Kypuanwra sra (13- waka). Bywaa p>>0 (napaGora napamerpn) —

pokycray AnpekTpHcaraua 6yaran Macoda. JINPEKTDHCAHUHI TeHr/ra-
MacH x= —% KYPAHHIUTA 3ra.
Arap r — napa6aonauuHr M(x, y) HyKTacuaaH napabona QokycHrava

Gynran macopa, d — wy M(x, y) HyKTakaHn AmpeKTpucaraua GyaraH
macodacu 6¥ica, y XaI2a yHHHI SKCUEHTPHCHTETH

gx= — =],

I
d
Yuu KoopanHaTasap GolHaa, cHMMeTpus YK Oy 6yaran napaGona-
HUHT KaHOHHK TeHraaMacH ywdly Kypuuuiura sra {l4- waka):
x*=2py (p>0).
YHURr AHPEKTPHCACH TEHIVIaMacH 3Ca: Y= _;L_

Mucon. @okycnapu opacuaarn macopa |0 ra Ba MaBxyM apHM
yku 3 ra Teur GYarad runepSTaHHHT KAHOHUK TEHTAaMacHHH TY3UHT.
Eunw. Macanavunr waptura kypa =3 Ba 2c=10, Gysian

¢=>5 Ba a=/c*—b* = \/Z5—9=4 kean6 umxagu. [emak, usnaHa-
érraH KaHOHHK TeHrJlaMa

2 _ 2
_ 16 [
KypuHaga Gyaanau.
1.9.4. Ywby

(x o) "+ (y—yo) =2,

(x—x)®  (g—yy)?
z t—p =t
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(x—x,)2 (4—y,)?
a? - bz = ¥
(¢ ~—y0)*=2p (x— x),

(x—x0) *=2p (y— y0)

TeHMaMaJtap Moc pasHga Mapkasaapu C(xo, yo) HyKTaga 6ynra)
aiinana, saaunmc, runepGona Ba yun ((x, Yo) HykTapa étymy)
napabofanapHy anuKAa ity

9- Qapcxona ronwupury

I 9x* 250 =295 saaunc Gepuaran. Yuusr APHM  YKITapHHH,
Pokycaapn  koopaumatanapuun, KCUCHTDHCHTETH, HPEKTPHCANAPH
TEHrTaMaAapHHN TOTIMHT Ba WAKJHHN YH3NHT.

K a=>5, b=3. FI(‘I’, 0), F?(—'-4, 0), e=0‘8;_x=_:|: .?,

2 160 -9 = {44 runepbosa Gepuarad. YHuur APHM  VKHHH,
(okyciapu koopannaranapuny, SKCUCHTPHCHTETHHH, AHPEKTPHCACH Ba
aCHMATOTANApH TeNrTaMacHH Tomwuur. Lakausn 4naunr. K: a=3,

9 4
b=4, Fi(5, 0) Ba Fy(—5, 0): e=-2, x=t, y=zxtx

3. y*=6x napaboia Gepuaran. Yuunr p MapaMeTpuHH, AMPEKTpU-
CACH TeHIIAMAaCHHH TOMHHI Ba WAKJMHH YH3HHT.

K: p=3, F(—g—; 0); x= ——%.

4. ®oxycnapu abeumcca YKHIa éTyBus Ba Ky#HAATH wapraapsu
KaHOHTJ'IaHTHPYB'-IH SJTHIICHHHI KAMOHHK TeHrAaMacHHH TY3HAT:
@) YHWHT KHYMK YKH 24 ra, doxyenap opacharn mMacoda 10 ra
TeHT;
6) AnpexTpucadapu opacHaaruy Mmacopa 32 ra, IKCUEHTPHCHTETH
0.5 ra reur.
5. DauncHuHr $orycnapu OpAMHaTanap ¥Kunaa érub,
a) YHHHI KHUHK VK4 16 ra, skcuedrpucutery sca 0,6 ra Tenr:
6) yHuHr dokycaapu opacHaaru macogda 6 ra pa AHPeRTpHCcaTapH

2 L4
Opacuiaru macoda 16? Fa TeHr Gy.aca, yHMHT KaHoHuK TeHr1amacy-

HH TY3HHT.
6. Tunep6Boaanuur ¢Pokycsapu abcunccanap ykuna étué,

a) YHMHT (rokycnapu opacuaarn Macopa 6 ra pa SKCLEHTPHCH-
Tete 1,5 ra Tenr;

6) YHHHr XaKukui pUM ¥KH 5 ra Tenr, YUIapH 3ca Mapkasn
Gunau pokycn opacunaru MacogpaHn Tenr nkkura 6yaca, YHHHE KAHOHMK
TeHrJaMacHuu TY3HHT.

7. I'nnepGonannnr dokycnapn Oy ykuaa éud,

a) acHMIToTanapu TeHramanapu y=:[:-'g2~x Ba YyurapH opa-

CHiard Macoja 48 ra Tenr;
6) dokycaapu opacmaaru Macopa 10 ra, IKCUEHTPHCHTETH

90

P\ TeHr 6yaca, YHHHF KaHOHHK TEHIIAMacHHH TY3MHE.

' 3HHI:
K. [lapaGoAaHUHr KaHOHHK TeHrJaMacHHH Ty . _
a) napaGoaaHunr dokycu F(0, 4); 6) napaGona Ox YKKa HHC

yTaau.
'y cHMMeTpHK 8a A (9, 6) HyKTajgad yT ]
m”‘;” '-‘iusum:fp TeHrtaMaJapHHH COALAJALITHPHHI, YJADHHHT TYPH

YH3IHHT.
it AHHKJAHT, NapaMeTpAapHHH TOMHHr Ba LWAK/JIHHH

a) X4yt —4ax+6y+4=0;

6) 247 +54°+8x—10y—17=0;
B) ¥*—6y— 12x436y—48=0;
1) x*—8x+42y+18=0;

n) ¢’ —4x+4y+16=0.

9- mycraKkus

P — 2=4. B )
gK.a; _li(_a(gra }l'fl)m 6 ra Tesr, pokycu 3ca F(+/5,0) vykrana 6y.nra_H
JJHIC, ayKrasa

6) MaBxyM yKa 4 ra Teur Ba dokycn F(— /13, 0)

. .
65’“ra“)”}lf,%2?£f)ﬂ;acn y=—3 6yarau napaGoJaHHHT KaHOHUK TeH
B

JdaMacHHH TY3HHT.
) L8 . 6) ﬁ_i=1; B) x*=12y. _
e g YA rada 6yaran Macoba

{ A(3, 2) HyKra )
B{ > lXag) z};ﬂfaﬂl%ﬁgacg;::au Lacod:a)lau 3 mapra oprHK Gyarad

UH3HK TEHT1aMacCHHH TY3HHT.
3 Y2 1y _ 45
K (v +3) +(9+T) =76
10- §. Hrkxknuud TapTHOAH CHPTAAPHHAT
KAHOHHK TeHrJamanapH

1.10.1. UkkuHun TapTHOAH CHPTAAP:

_"z_+ g +_j2.2_=l—-yq Yo snaMNCon;

b2
i_!_iﬂ__.i—_—l— 6np Mananu THNepBoIona;
a? b’ &

91



IWAKAHHA YH3HHE.

2 2

H

'i
i
I
]

= 73 = — |— UKK# nmannanu runepbogoun;
b c2
H
—|—-—m—— SJMMNTHK  napabomoua (p BAa ¢ /18 pHUHT !
Hilopagapr 6up Xua),
2 2
=;—p—%— runepGonuk  mapaGomous (p Ba g A2 pHUHT |
Hiopaaapu Sup XHa);
x? y2 0
— +-55 —-—==0— KoHyc;
a2+ v 2 y
X2 y2
5+ =5=1— 21aunTHK UHMKRBAD;
a b
x2 y2
—5——5=|— runepboruk unaunap;
a b

y*=2px — napaboaux unanuLp.

AlNaruW CHPTAApPH AACTIaGKH TYPTTa HKKAHYM TAPTUOAH CHPTHUHT
XYCYCHH XOTHRHP:

A4t

2 +—j—2—~_—_l——aﬁnannm SATHICOHAN;
x2;|-y2 —%2_1— 6Hp Mannand alnaHMll rHMepGOIOURN:
:"yg —f—g= --1— HKKH nanfaay afijadutu FHIepOOAOHIH;
X+ =2pz — aiinaunw napa6oaommn.
10- dapcxona ronwupuru
. Bepunrax tenrnamanap Gusau

2HHKNAHYBUH  CHPTAAPHHHT

a) .4x2-|~y2+222=2;

6) 2x° +9y 22°=36;
B) 4x’ ~|—y —8F=—16;
r) 2u=4x"+2%

1) £ 44=4;

e) y*—4z=0,

2. CHPT TYPHHH QHUKJAAHT Ba VHHHT MWAKAHHH UN3HHL:

a) 4x +y —-z —24x—-4y+22+35 =0,
6) x +y — 22— 2x— —24+224-2=0;

B) x +y —6x+6y 424 18=0;

r} 4yt —z ?—2y+4922=0.
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10- mycragus uilt

IEAKJIHHH
Ky#fivaarn cupraap GunaH uerapasaHran KHCMJIAPHHHT

l. z
2.
3.

NN

ll

¥
4—

X ‘|‘92, x2+y2=4 Ba Z=0:

X+ y*=9 Ba 2=0;
y Ba X4y =4y

4- nazopaT uuil

¥ r Ba yHHHT
1. UxaHK TeHrAaMacHHH KaHOHMK KypuHHLIra KEeJATHPHH y
MAKAMHA YH3HHT!

1.1.

1.2,

1.3.

1.4,

1.5.

1.6.

1.7.

1.8.

a)
6)
B)

a)
6)
B}

a)
)
B)
a) x

6)
B)

a)
6}
B)

4 2y — 16x+4y+10=0
52— 647 +30x+ 129+ 9=0;
£2 4 10x—4y+33=0.

32 454 65— 20y +8=0;
4x2_-y2+lﬁx+ 12=0;
y2+3x+ 10y +46=0.

42 +6x— 4y +9=0;
x—ay* —2x+16y—19=0.
¥ —4x4-2y—2=0.

2 2=0;
+4y + 16y +1

942 — 352 — 12x— 18y — 15=0;

§*+48x+10y4+9=0.

6x2+5y2‘_ 10y —25=0;
5x2__6y2—5x-—25=0;
4 8x—9y—29=0.

5’ +6y° — 10x—25=0;
67— 5y’ + 10y —35=0;
y'— 16x—6y+25=0.

252+ 34  — 12x + 18y +39=0;
X’ — 4y’ — 16y —20=0;
X’ +8x—2y+14=0.

x4y — 2R 16y 4 13=0;
2 —2y +6x+4y+5=0;
¥ +x—dy+42=0.
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9. a) Ox 42+ 18x—24y+9=0;

8 etk leet 12—, ) 60 by bt 18620

6) 3: —-5y2+6x+20y-—32=0; B; 44y +10x—3=0.

B} X 6x+5y—~6=0. | ‘ 9x® —5y2 — 18x 430y + 36 =0;
L10. a) 5x§+5y:+30x~—12y+21=0; 1.22. 2; 4x° 5574+ 24x— 10y 11=0;

6) 4x°~2¢°—8x— 4y 4 6 =; - ) 4 +3x+ 10y +28=0.

B) ¥*— 2k +6y 4170 | oY y—28=0

: ' 2 ?_ 16x — 36y —28=0;
L. a) |6x~’+9y2+96x—18y+9=0; 1:23. 2) gxzi3y2_12x+16y-15=0?

6) 16x2—9y2—160x~—36y+220=0; 6) f 4{.4x+24=0‘

8) x*—dx45y+14—0. B) X+

2 —16y+13=0;

L12. a) 4x2+5y2—24x+70y+181=0; 1.24. a) 5x§+8y2+33" goyt44=0;

6) 4x2——16y2~—72x—-64y+196=0; 0) 6§ oyt JC1+—0y

B) ' ~6x+2—11=0, : B) y +Sx+8y+1=0

1.13. a) 3x2+2y2——6x-12y+l5=0;
6) 4x2—-_9y2-—16x-—18y—-29=0;
B) x2—8x——3y+19=0.

1.25. a) 25x° 49y — 100x+ 36y —89=0;
6) 5x*—3y°+20x—24y—43=0;
B} x*—4y+2x4+9=0.

14 2) 247434 46y 7 o, | 126 2) &'+ 9y"— 230y +36=0;
0) 2~ 4 4x 4 4y— 100, 6) 16x% — 257 —32x 100y — 484 =0;
" B) y2—75x+6y+4=0. S B) y*+6x—8y+22=0. .
115, a) 4x* 43 8yt 19, 300, " 24 20— 12y —4=0;
- ea 1.27. a) 5x°+64°420x—12y ‘
6) 4x2-—25y2__24x-—]00y-—164=0; 5; 9x2—16y2—54x—_329'_79=0'

B) xg_.ﬁx-f_Sy-_G-..:O, " B) x2—4y-—6x+1=0-

1.16. a) 6x2+5y2+12x~—20y—-4=0; 1.28. a) x2+4y2—4x~—39+4=0;_‘0'
6) "25x2—-9y2——100x-—36y—--161=0; ' 6) 8x°—5y* —32x+ 10y —13=0;
B) 4 —3x—24+7=0. o | B) y°—3x+10y+16=0.

1.17. a) 55"+ 3y” +20x + 24y 4 53 =0
6) 5x2—8y2+30x+16y—-3=0;
B) x*~7y+12x450=0.

1.29. a) 9x°+ 164 —54x432y—47=0;
6) 5x*— 6y’ 20x+12y—16=0;
B} x243y+10x+419=0.

L18. a) 3¢’ 4442120 16y 4 16 =0, 1:30. a) 1647 255"~ 32— 100y — 264 =0:
6) 8x'—9"— 16 4 36y— 100—0; - 6) 4x— 9y’ —36x—36y—36=0;
B) §*—4x+ 4y 80, B) 4>+ B5x+6y—1=0.
1.18. a) 4x2+5y:+24x+10y+2l=0; ' 2. CHPT TYPHHH aRHKIZHT:
6) 9x" 5y —36x— 30y — 54 —0; o 2, 4.2 Ypayt=4
 B) x_2—~3y—-_—_l_4x+3]=0L ' 2.1. x;+25‘2+422::- ;i :xj_ 522__'20
) . . “2 — 4z . . - - N
120 2) 16" 495" —64x— 18y —7] =0, 22 ;xz_gy+zﬂ_-..1s. 2.6. 4’ —dx=0.
6) 9%’ — 44”4 182+ 24y — 630 27. 4¥420—y—0.  28. 445y=0,
B) ¥+ 2x—6y+ 11 =0, ' o 95
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2.9. 348 —2224 3x=0. 2.10. 64°—2z=0.
201 62° 49’ +32°=18. 2,12, x4 42=0,
213. 4+ 45 —322=12.  2.14. 52—y —0.

2.15. 5x°—y’—2'=5. . 2.16. 22° 4-5y=0.
2.17. 3%+ 4 —2z=0. 2,18, 4474 32%—12.
2.19. 2%+ z— 327 =0. 2.20. 24° 4+ 52°=10.
2.21. 9437 +52°=45.  2.29. 327 —4y’ =12
2.28. 6x%—3y*+ 22 =6. 224, 447 =4,

2.25. 4x°— 957 — 22218,  2.26. 3P—x2—3
2.27. 3y°4-52"— 150=0.  2.28. 4y?— 52— 90,
2.29. 427 -3 —12y=0.  2.30. 32— 4212

4- namynasui yucob TORIUUPLKAGDL

|. Ky#uparusap Mabaym:

A, B — 5rpH un3uKaa éryBuyu HYKTanap,

F — dokyc;

@ — KaTTa ApuM YK (KM XaKHKHl ADHM VK):

b — KunK (€Kn MaBXYM) Apum VK;

& — SKCLEHTPHCHTET;

Y= kx — runepbona acHMNTOTANAapPH TeRraa MaJsapu;

D — srpu uu3MK aupekTpucacu;

2¢ — dokyc macotach.

a) SAMMNCHHAT; 6) runepGoiaHrHT; B) napabonauHr KauoH:
TEHrAaMacHHHU TY3HHT:

L1, a) a=9, s=igl—7; 6) b=T7; F(— +/130,0); B) cummerpus yx
Oy, A(—4, 32).

1.2. b=3, F(— /55, 0); 6) a=S8, e=—i—; B) D:x=3.

13. A5, STT), 8 (—4, 202y,

B) Diy=—4, 2
14. a) =73, A (—4, %); 6) A(—5, 3) na B(Z, —4): 8) cun

MeTpHs ¥ku Ox, A(—6, 10),

2 yB
6) k=2, e=Y2

L

1.5. a} 2a=18, e=—"'937—; 6) k=—§i; c=1/85; B) D:y=5.
1.6. a) 5=5, e=—2—\7"—6; 6) k=23 2a=14, 8) D:x=—3.

17. ) a=6, =Y 6) =1, F(— yT7, 0); 6) cammerpus J&

Oy, A(—4, —10). B
1.8. a) b=4, F(—S, 0), 6) a==3, 3=—¥; B) D:x=8.

96

n) Diy= —16.

yKkH Oy, A(—3, 4). /B

' 5 V106,
1.9. a) A (—3+/5, 4) Ba B(6, —2/5); 6) k=7, e=—7—

16+/6

7 ’5)’

e 3 7
110 2) =2 A(—4, L), 6) A(=6, Wy 8a B (

8) cimmerpusi ¥kn Ox, A(—3, 6}.

> L 96=4+10; 8) D:y=8.
L1 a) 2a=12; s=2>; 6) k=, 26=410; 8) Dy=8
3 A TR = —5. "
112, a) b=2, e=-Y%; 6) k=1, 2a=18; ») D=—5."
' 85 - — ; MMeTpHs
113, a) 6=9, e= Y2 ; 6) b=4, F(—45, 0) 8) cummerp

- cpmd
1.14. a) b=2, F(—2V/15, 0); 6} a=5, e=—7—: B) D—_Jr—-%6

J— . ’ I . .
115, a) A(—3, $10) Ba B(L V5, —2); 6) k=7;e=—3

. 3
B) Dy= -—?

1.16. a) e=2Y%; A6, _IBy 6 a=2E, 4 e B,

— E"‘f;ﬁ’); 8} cummerphn yxu Ox, A(—3, 8).

- . 7 3 o 0[5 8) Duyest.
L.17. a) 2a=16, e= Y5 6) k=7, 2c =273 b) Diy=6

| E X e
LIS, a) b=2, e="Y2, 6) k=2, 2a=12; 8) Dix=—=.

. “—7* : .
1.19. a) a==4, e=—'fr‘ 6) b=3, F(-———-\/3—4, 0}, l_a) cuume'rpuﬂ

1

yrn Oy, A(—3, ~4). - . N
1.20. a) b=6, F(V13, 0); 6) a=9, e=- = B) Dix=5.

' 33 77 . __5 LY
1.21. a) a(4, — 4“;33) Ba B(—-—-—}{—_, 3); 6) k==, e=—Y—,

B) D:y=—6.

122, a) o=, (=3, X35 6) A8, —VID) ma B(10, 4);

B) D:y= —8. _ . | .
1.23. aj 2a==0, e=—%§-; 6) k=~;—, 20=2.-\/IT; B) CHMMeTPHA YKH

Ox, A(—2, 6). _ X
124 2) b=5, e=2¥ . 6) k=T 20=18; 8) Dix=—5.

1.25. a)a=8, s="T‘_5; 6) b=5, F(— /89, 0); B) cummerpus yxu Oy,

A(—2, 6). -
7—665 97



3.14.
3.15.
3.16.
3.17,

3.18.
3.19.
3.20,
3.21.
3.22,
3.23,
3.24.
3.25.
3.26.
.27,
3.28.
- 3.29,
3.30.

62> — 39' —24%

4x° 4 2° -—2y 0;

2!; 4622 =3y;

4x° —l2y +322—24=
244+ 4y° — 522,
7’«’24-29 +62

2-* —3y —52° 4 30=0;
x* -Gy +z —12=0;
32 +9y —x=0;

4— 42 ~—3x

8x°— ' — 22 39,

; 6x2+y +Bz —18=0;

18=0;
3:? =9 +2°4 27%0;

={;

—42=0,;

3x +l2y +4z —48=0:

X2 —-7y

a) 4x°49y° +3622 =72

142° —-2[—-0-
3x2+y +92 —9=0;

6) 3y —42"=19

6) xz—422=10,
6) y'=x+43.

5) 22=x—-4_

6) 3x°+ 22 =30.
6) 7x°—5y*=35.
6) X¥4422=4.
6) 322 —2¢r—6,

' 6) 2x*—322—¢.
6) 3x°+52°=15,
6) x*—4rty,
6) 2x*432%=6.
6) 2¢°—6y°=12.
6) 24°+32=6.
0) 44°+32=12.
6) 3y°— 2=,

6) 24°—3x=12.

2-606
MATEMATHK AHAJIH3TA KHPHUW
1- §. daementap Ppynxunnnap

2.1.1. Arap x MMKAOpHMHT GHpop D TynnaMaad ONHHraH Xap Gup
KHiitMaTura Gupop £ Tyn.namnau OIKHF2H § MHUKILODHHHF GupaaH-6up
AHHK KHAMaTH MoC Ky#uaraH 6yaca, y xonga y ¥s3rapyBuu MHKAOP

x y3rapyBuH MH KILOPHHHT pynkyuacy aeknnany.
X MHKIOP 3PKIH y3rapyaqn &KH apayment, y MUKLOp sca GOFIHK

y3rapysum €k pyxryua aeimnann. PyHRUAAHK Gearuaall yuyH ywoy
ésypnapaaH (oiinananinany:

y=f(x), y=y(x), y=o(x)

Ba X. K.
x ?3rapyBQHHHHr f(x) dyuxuHa MabHora sra Gyaanuran KuiAMaTha-

pH TYnnamMu QYHKUKSIHHYNG aruKiaruwt coxace Hefiuiafd Ba D(f)

KypHHuInaa GenruaaHagu. y=f(x) QYHKHHAHUHT X=xo AarH KHHMa-
TH, OyHAA xo €D (f), DYRKUNAHHAT xycycull Kudmate fefinnaiu Ba yo €KH

f(x0) k¥puununa Senrunanann. UlyHaa#t KHaARrG,

y(.l:“f(-’fo) fKH ylx—xﬂ=yﬁ .

DYHKUMSAHHHE Kalya KHAaZHraH KHAMaTAapH TYMAaMu YHHHP J32aputd

coxacu Aednnanan sa E(f) Ondad GearnaaHaju.
‘Oxy TeKHCAHKHHHI y==f{x) MyHocaGaTHH KaHoOATAaHTHPYBYH

M(x ) HyKTaaapi TViaMn y=f (x) QYHKUHAHHHT 2paguzu nel'»’mnaim
2.1.2. Arap y={f(x) ¢ynxuna D(f) coxann E(f) coxara ysapo Gup
KHAMATIH aKCRAHTHPCa, Y XOuda ¥ HH g OpKadn Onp KHAMATIH

Hpoaanall MyMKHH:
K= .
a P{y)
Xocnn 6yaran  ¢yHkuus y--;(t) ¢dyHKEHAra HucBaTan

Pyrkgus feldunany.
y=f(x) Ba x=o(y) PyHKUHANAD §3apo Teckapu PYHKUMAAAPAHP.
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x=q(y) Teckapu dyHKuHsIHH, opaTia, x BA g NAPHUHT §PUHAAPHAK

aaMallTHprlt GuiiaH CTaHAApPT KYPHHUINAA E3MNAAN.
y=o(x).

Y3apo Teckapn y=f(x) Ba Y=< (x} PyHKUHANAPHUHT rpagukaapu _

GHpHHYM Ba Y4YHHUYH KOOpAHHATA YOPaKJIaPHHHHT OHCCEKTPHCACHTA
HHCOATAH CHMMETPHK. y=f(x) OYHKUHAHAHT aAHHKAAHHIL COXAacCH
Y=0(x} TecKapn QYHKUMSIHHHT KHHAMaTiapw coxacw Gyaaun.

u=0¢(x) GYHKUHAHHHT AHAKJARHW coXacH D, KHAMaTAap coxacH

V 6¥acuu, y=F(u) GyuKUMAHHAT aHHK AN coXacy V 6yau6, yarapuw
coxacH / 6¥sicuH, y xonaa y=7F(¢(x)) aHHKIauMw coxack D Ba yarapuu
coxacH [ 6yaran mypaxkka6 ¢pyHKUAs €ku | Ba ¢ PYRKLUANADHHHT
KOMRO3UYUACH DeHHNalH.

i y3rapyBuu opaaux gseapyewu meifiunanm. y=F(x) K¥puHnwnaarn

bYHRUKA  owkop Pynkyus gehinnana. F(x, y)=0 xypuuuwaaru

TeHrlaMa xaM, ymyMas aHTraniaa x Ba y yarapysunaap opacHaaru
pyHKUHOnan GoFnaHHWHM Gepain. By xoama Tavpudra xypa y yaia-
PYBUM X HHHT oukopmac QyHKumsch Gynagn. Macanam, x4 gy?=4
TEHrAaMa y HH x HHHM olIKOpMac QyHKIMACH CH(ATHAZ aHMKAaiH.
AHuknannw coxacu D(f) KoopAHHaTanap Gowura HUcGaTaH CHMMETPHK

Oyaran f(x) OyHKUMS x HHHC Xap Kauxall ¥ €D(f) wuiimatn yuyn -

fl—x) =f(x) (&kn f{—x) = —f(x)) MyHocabat Gaxapwica, swygr (8ku
ToK) QyHKUMA Aefinaany.

XKydpr dyukuusn rpadurs OpPAHHAT/IAP YKMra HHCOATAH CHMMETPHK,
TOK (DYHKUHS TPadurd 3ca KOOPAHHATAAp GOWMra HHCGATaH CHMMET.
pHKIHp.

: Arap T>>0 VsrapmMac coH MaBKya 6§au6, xap 6up x€D(f) Ba

tgx—l-T) €D(f) na f(x4T)=f(x) TeHranx Gaxkapuica, f(x)} $pyHkuua

aspud Gyuxyis gedinnanu. }
Afituaran xoccara sra 6yaran T AAPHUHE 3HT KRuurd Ty ¢ynxyus-
Nunz daspu nednanm. :

2.1.3. Ky#unaru PyRKUHANAD acocud dAEeMENTAp ynkyusrap

AeHHAaln:

a) y=ux" papaxanu GpyHKUHs, 6yuna o €R; D(f) pa E(f) nap o ra
BOFNHK; ' :

6) y=a" kypcatkuuan pyuxuus, Oyuna a>0sa as=1; D(f) =R Ba |

E(f)=(0, +o); .
B) y=Ilog.x Aorapudpmux $yhxima, Synaa a>>0, as-1; D(f) = (0,
+ o) Ba E(f) =R;
) TPHTOHOMETPHK byrKunsIap: o
y=sinx, D(f)=R Ba E(f) =[—1, i}, To=2n;
y=cosx, D(f)=R Ba E(f) =[—1, 1} To=2gn;

y=tgx, D(n-={x';e§+nk, keZ sa E(f)=R; To=n;
y=cigx, D(f) =lxsnk, k€Z) Ba E(f) =R, To=n,
y=secx, D{f) ={x=/=—g—+nk, k€Z) Ba '
E(fy=(—o00, —1]JU[l, + 0); To=2n.
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—coseex, DIy ={xs=nk, REZ] Ba
fy o s VA s Tom2n

A) TecKapH TPHroHOMETPHUK (PYHKIMAJTAD:

non,

y-=aresinx, D(fy=[—1, 1] Ba E(f)=[—-2_,3],
i =arccosx, D(f)=[—1, 1] Ba E(f) =[0, a1];

l.l'. a .
y=arctgx, D() =R sa E(h=(—5F);
y==arcctgx, D(f) =R Ba E(f) = (0, n); ) )
y=arcsecx, D{fy =(—o0, —1]JU[], 4+ oo} Ba Eify= [0, - (.3' n]

n
y=arccosecx, D(f) ={— oo, —1JU[l, + co) Ba E(f)y= ['__?’O)U
U (0, %]

Ta HKUHA fel acocuﬁ‘ sneMedTap @OyHKUHAAADPAAH
qem?:ezg:nagu cggmpme'mx aMmanJnaap épnauuﬂa. TY3HAMaH Mypaxxgﬁ

dyHKUHAIApTa aHTHIAAH.
1- dapcxona Tonmupury
. Kyitngars $yHKUHANAPHHHT @HHKAAHHLI COXACHHH TOTHRT:

x—2
2 L

l _ *
a) y=7——“ . 6} y=arcsin

x2—3x-|-2’ :

B) ye——; ) y=/25—x* +Igsinx.
Ig(4—2%)

: — oo, U2, +o); 8) [0, 4]
o) (o 0 {5, 43U (V3 2); 1) [=5, —) U (0, m)
2. Ky#uparn QyBKUMANAPHHHT Y3rapHil co;acunu;onuﬂr.
a) y=/16—x% 6) y=3cosx—1;  B) y=37".
K: a) [04]; 6) [—4. 2], 8) (0; 1].
3. Kyhuaarn ¢QyHKUMANAPHHHT JKYQT EKH TOK GOYHKIOHS 35KaHHHH
annma:}r:y=x4 sin 3x; 6) y=x'—x*+x; B) y=lgcosx.
MK: a) Tok; 6) TOK XaM 3Mac, Xy(pT xam s3Mac; Bl.}KyCIJT.
4, finaard GyHKUMANAPHHHT AaBPAAPHHH TOMHHI!
13 y=sin5x; 6) y=Igcos2x; B) y=tg3dx+ cosdx.
K:a) 25 6) s B) o .
© 5. MypaKka® OYHKUMS/IAPHH aCOCHH 3JeMeHTap (by'l-lKLlHﬂJIapHHHr
KOMIO3HLHAJIAPH Tapsuna‘a norananr: .
| ° = ' A—1
Ca) y= \/arctg\/?,x?; . 6) y=Intg V4x
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I- MYCTAKUA Uit

L. ®yaxussnnapunnr AHHKAAHUM COX:t . \DHHH TOMUM:

a) y=Ig(3“—~9); 6) y=
r2—6x+5’

9) y==|]g(—-x2—-4x+5). :
Kia) (3.0)i6) (oo, HYE, 4 + o B) (—5, 1).

: 2. Bepuaran PyHKuRSAApra Moc ke
OmuRr. Bepuaran ma Tomwaray Teck

a) y=x, arap < 0;
6) y = —2-x, arap x«<},
X"—2, arap x> 1;
5) y = {x2 arap x< 0;
X%, arap x>0;
r) y= /1 =x% arap x€[—1, 0}
_ X, arap x<:1,
B) y = yx% arap I xsg 4,
2% arap x>4.

N .
Ky#iunaru ¢yuxunanapuuur XKYPT KM TOKIHTHEN aHUKAANT:

- _—
a) y= V(=0 + (¥
6) y=InJ=*.

14x
8) y=In (x+ \/1 )
r) Yy=242-x,
X: a) xy¢r; 6) tok; B) ToK: ) xydr.

2-§. daementap q:ymcuua_.uapuunr rpaguKaapu

f(x) dynkuus rpadUriHn ynspm
. s A2 xa
AH! HyKranap Gyiinua, rpadukaap GHJI};
bukaapuu aIMalTHPHW. f(x) dyuKun
COAla a/mawitMpHumiap epaaMmmaa Mypakka6
¢mm)apum; XOCH KHAHLI MyMKHH.
a) y=f(x—a) ¢pyuknuauunur rpadury '
! y=f(x HKIHA -
ﬂ::} Gy %pacpmmu Ox ¥K 69%1a6 a0 aa ?Hrra.)aqgo synr;ﬂi(gﬂ:::
@ a GHPMHK CypHill GHAAH XOCHA KHAHHALY. :

P XA ycyanap kyartanuna-
H aMainap Saxapuu, rpa-
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YBUM TecKapu PyHKuHsAL pHY
YHIMAF: apH  dyukuma rpaduxnaphun

0) y=Ff{x) + b PyHxuus rpadpurn y==f{x) ¢yHxuns rpaduruaan, 6y
Fpadmknn Oy YK 6Yinaé b>>0 Aa oKkopura, 6 <0 Aa nactra b GHPAHK -
eypuin 6R1aH XOCH KHAHHAZH.

n) y=f(kx) (k%0, k5=1) dynkuHanuur rpadur y=7F{x) GyHKUns
tpndUruaald, YHHHT HYKTaNlapH oOpiAHaTanapHHH Cakjgarad Xxoiia
lk| <1 Aa aGcunccanaprHu &7 MapTa uysuul GuaaH, |kl >1 Aa sca
nécuuccanapuan |£) mapra CHKHW GWNaH XOCHA KHAHHAAH.

1y y=mf(x) {m=z=0, m=1) bysxuns rpapuruy y={(x) GyHKIUHA
IpaHrHAaH, . YHHHT HYKTanapH Moc afcHHCCalapHHM caKaaral
xonaa opiHkatadaputun |m| <<l aa Tr:ﬁ Mapra KHCHWII, |m|>>1 na
wa |m| Mapra uysHID opKaJH XOCHN KHAHHAOH.

1) y=f(—x) ¢yHKuua rpadurn y=J(x) byuxkuus rpadpurnaan, 6y
rpapukin Oy YKKA HHcOATaH CHMMETPHK aKCAaHTHPHUI €pAaMHia
XOCHA KHAHHAAH.

e) y=—f(x) dyaruua rpadurd y={(x) byakuna rpadpurnaat, 6y
rpapukdn Ox YKKa HHCOAaTaH CHMMETPHK AaKCHAHTHPHLL €pAaMHAa
XOCRA KHJIHHAAH.. '

XK) y=|f(x)| dyHkuua rpapurd Ox ¥xuHHT f{x) >0 Gfnrannran
kuemnapaga y=fF(x) ¢yukuua rpadury Ousiaw OuAp xua Gynaan. Ox
YKHWHT f{x) <z0 6YnaauraH kKHcMHEA Oy TpapuKHA y==f{x) byHKuuA
rpaduriid Ox VKKa HHcOaTaH CUMMETPHK aKCAaHTHPHIN €pilaMuia
XOCAN KMJIHHAJH. : '

Mucoa. y=—2sin (2x+2) ¢yHKUHRBAHHT TpadHCAHR y=sinx
$yHKUHA rpaduradad ¢oiifanaHHé 9u3KHr.

‘Euynw.. y=sinx  ¢yHkUuna rpadpurnzan  ¢dohAnaraxub,
Y= —2sin(2x+2} yHKUHA TpadHrHHH MRIMW KyHAHARArH WakKi
anMallTHPULLAAD OPKAJIH aMaJsra OWHpHtasu: '

' Y1 =5sin2x|, yo= — 25in2xz,
y= —2sin2(x+1) = —2sin(2x+42).

TeoMeTpUK HyKTaH HasapaaH Gy 15- waknparw scauinapra aIHb
KelalH. . - : . )

1. 0Cx 20 opaauKia y==sinx CHHYCOHIAHH YH3AMH3. -

2. Cunycoupaaa’ 6up Heurta Hykra GedrnjadiMu3 Ba OpIHHaTanap-
HH §3rapTHpmail, aGCIHCCANaPHHH HKKH MapTa KaMaHTHpamu3:
x,=%x, yr=y. Xocun 6YnTad HYKTanapHA CHMIHK 4YH3HK LITEE):
GupnawTupn®, ¥ =sin2x; GyHKUHAHUAT TPaPHIAHA UH32MH3.

3. Xocun OYyarad rpadukaarn HyKranap aGeuuccanapHHn yarap-
THpMal, OpAHHATANAPUHH 2 MapTa OPTTHPAMH3 Ba yAApHHAT HLIOpaJa-
PHHH aAMallTHPaMu3: yo= —2¢1, X2=xi. Xocun Oyaran HyKra-
AapHH CHAAK YH3HK Opnay GHpAawWwTHpHO, yo= — 2sinx; ¢yRKUHA-
HAHT TpadHTHHA YH3AMHI.

4. Oxupru rpadHKHH aﬁc‘iﬂaccanap yKu 6¥iinya (— 1} ra kKyyupamns:
x==xa—1, y=yo. XOCHA KHIMHIraH HYKTaJapHH CHANHK UYH3HK GuiaH
OapralTHPRG, y=—2sin(2x+2) ¢yHKUMA TpaduUrHBH YH3AMH3
{15- wakn}. : :
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1-2

15- wakn

2- dapcxona Tonuwupury
‘D}'HKIJ.HH:FIap rpaHKAIpHEH YHIHHT:
l. y=2sin (26—1). 5 f3
2. y=—cig|lx+1]|. Y= — Y —4x 44
3 y=l+lglx+2) 6 g=1-31
4. y=Ilogy|l —x|. 7. y=1x*—Tx4+12].
2- mycraKus uw

DyHKUMANAP FPaQUKAAPHHN UHSHHT: -

I y=13x4-4—x%|. 4. y=29 os___'“ﬂ
2. y=|logz(2x—1}]. y=eos T
3. y=2(x—1)" 3. y=sinx.

6. y=]_2—x_

3-§. Hxuwm ¢ynxﬁun AHFRE
- ! HHCH, afinpMacH,
Kyna#rmach Ba GYAMHMACHMHAT rpatpﬁxnapu

yuaﬁﬁﬁ?ﬁrpaﬁiﬁggﬁn cgg:::‘cuuanap xoccasapunal  Qoiaastanus
aH Xxonpa, KatTa 6.1 ,
Gaxapmait Typu6, Gomw : AKKSO LpadbKas b
. Ka (QYHKUMAAZPHUHT Mypakka® [
YHSHIUHH TpaPUKAAPHHHT KOMGHH Rrmmen, apHtl
H : audacHra (AuFHHAMC H
KY";%T:I&CLLE[ Ba Gy.nuﬂmacura) KeJTHPU L M}YMK(HH. Auet, aflpuach,
PO AKTADH SCONTHA WSNIGANT o 1 () e T
r Yr=fi{x) Baygo=f2(x HK
HUFHHAUCH WAKAHAA HPoJasall MYyMKHH Gj'rganuf (y)lu?ay yufﬁil;
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7
/
¥ =X+ SinX
7
g 7
17 N
\ 2 N i
"E\\\ p J‘T\\\ //?72' .
21! \“"'9/ sinXx
. 2
7
vy
-
16- wakn

lHlyna TabkHINAAMH3KH, HKKH QYHKUUA aliupMacHHM WKKK (YyHK-
UHAHHHT TeTHWAHW AHFHHAHCUTA KeNTHPHW MYMKHH.

y=fi(x) =f(x) =F(x) + (—fa(x)).

{-MHucon Yuby .
y.—_xi{-s'inx

GyHKUHA rpaduryHi UH3HHT.

Eupw. yr=x Ba ye=sinx Ae6 o1u6, OGWTTa UH3IMARHHL VELHE]
KyWpAYBUH OYHKIHANAD TPaQUKIapHHH UKH3AMH3 {NyHKTHP 4YH3HK-
Jap). : :
pllly PyHKUAAIAp rpaduKnapuin Kecalnra Gup KaTop BepTHKAJ
TYFpH un3MkAap yTkasamns. Ilynnan Keiinn 6y rpaduKJIapHHAT MOC
OpAMHATAJAPHHA lEOMEeTPHK Kyumo6, u3NaHaérrak rpa@HKHEHr 6up
KaTop HyKTaJapHHH Tonamu3, Oy HYKTalapHu y3JyKeus sSrpH UH3HK,
6usaH GupaalUTHPHO, WaNaHaéTraH rpadHKHU sicallMA3. (16- wakngary
TyTan uu3HK). Xocun Gyara rpaduk, TaKpHOuil 6ynanH.

2.3.2. OpauHaTaZapiu TEOMETPHK KynafTHpul aH4a KuiiHH. AMMO,
uryura KapaMaf, arap yh =/ (¥} Ba y2=f2(x) PpysKausnap rpapukaapn-
HH OIAHHAAH #cal  OAHHCA, HKKH OYHKUMARWHT g==[i (X} faf{x)
K¥mafiTMACKHU T2XAHI KHAHL KYNHHYa OCOHJALIANH. Taxaun KHaAHlaa
y1 Ba y2 dynruuanap 0, 1 Ba —1 ra TteWr 6ynaauraH HyKTaAap-
ra anoxuia 3bTHOOp Oepulll Kepak. .

2-MH ¢ 0a. y=xsinx OYHKUUS [PAPHTHHK YUSHHI.

E yu w. Bepuirad GYHKUNS HKKHTA TOK QYHKUHAHHAT KinafiTMacH

‘cupatHaa KyodT OGYHKUMST OYARIIHHM nafikafimuz Ba wy cababan

TAXJHAHE x 320 Nap yuyH ZTKa3aMH3. y1=x Ba yo=sinx rpadukaapuu
(NyHKTAP 4H3HKJIap) GuTTa YH3MAZa HA3AMH3 (17- waka}. :
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Ya=siny=0 Gi'manurau HYKTaNapaa y =g - o =0 ra sra 6¥namus.

y2=s!nx=l 6ynanuran HYKTaJapaa y =y -ys=x ra sra 6yaamna.

Ya=sinx= —1 Oynagnran uHyKranapaa Y=y o= —y = —,
(3= —x dyHKUHA rpauTHHN YM3aAMH3).

Brp kartop yHAall HykTanapHm Gearnaal sa OpanMK HyKTanaf[
YUYH [yl=|xsinx| < {x| 5kaunnn xucobra oMb, x>0 Jaap yuys
M3/IaHAETTaH rpaQuKka (TyTall 4u3HK) 3ra  Giaamus. x<<0 pa
gill:?;nrﬁu 6¢ynxunﬂ Xy@pr yHkuus Gyaranw yayn rpaduk Oy

- RCOATAH CHMMETPHK AaKCIAHTHPHII :
07w, p p 6H1aH  XOCHA * KHJHHAAH

2.3.3. Ukxu OYHKUMSAHHHT KYNaATMacH Xakw

Aa aiTH
Xa3aNapuHHET XaMMAacH HKKH QyHKIHAHHHT e e
_ fi{x)
- fz(x)

GyMHMacH yuyH XaM GHp Xuaaa TeTHILLIHAHP.
Burra uuamamunr Vaupa yr=F(x) Ba yr=Ffa(x) PyHnkunsaap

rpacanJlapH_HH UH3HO, YAAPHH TAXAHA  KMAMMW aynH Gumaan y=—y-'—

6¥uuuma X ra GOPJIHK:. X012 KAaHAR# Y3rapuUIHHH TeKWIHPaMu3 Ba ty
ﬁ¥ﬂ 6unal  MananaérraH rpadRKRMAT YMYMHA = KYpHHHILHTA 3ra
6y.)_!aMH3. Taxaun kuauuiza acocwit IBTHGOPHU Y1 Ba g $yHKuMAnap
Kiimatiapn 0, | Ba —I ra veur 6§naguran HyKTanapra, yaap ysapo

TeHr Gynaguran €kH wWlopaJapr Guaaw
apK  Kua .
Jflapra KapatHil Kepak. : ! bapk Kuaasuran yym-a
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18- wakn

3-MHCOML y=-"—l (GyHKUAA TPAPUTHRE YASHH.

Euwmuw. <D$rHKuHa TOK, Wy ca6aban x>0 nNap y4YyHrHHa TaXJHA

KHJLaMH3. :
yi=x Ba yp=x"—1 ne6 o6, 6y ¢ynknuarapuuur x>0 nara
rpadHKAapHHA {OYHKTHP YH3HK) YH3aMH3.

DcanatrMa: a) x=0 aa y =0, wy cababau, %=0;

6) Oupop x=a Ba y|=y; 6¥aub, y=—:—;-=l 6VAKHIUN paBlUIaH;

B) Gupop x=b Aa y1= —y2 6Yau6, y=%=-—l 6yanu  paB-
2

LIZH;

r) x=1 ga y2=0, y1=1, Wy cababan x=1 TYFPH YH3HK BepTHKaAA
acUMOTOTAAHP.

o) x—oo Ha y—0 Myc6aTarTHYa KoaajH, abHH abcukccadap
YKH ropU3OHTaA acHMiToTa Oyauummun kypamu3. By dukpaapuunr
XaMMacCHHU GHPAaWTHPHG TPapHKHHHT YMYMHR KYypuHAwWMra (TyTaw
ydauK) »ra Gynamus,

y= x2x1 OYHKUHSIHHHT TOK 3KaHMHrA Typailnn x<<0 ga rpadux

KoophHHaTanap Goltiura wHcGatTaH CAMMETPHK aKCAaHTHPHIUHAH

"ubopat 6ynagn (18- wrakn).

3- dapbxona TONWUPUFU
Dynkuusnap rpaduKnrapHHu YH3AHI:

1. y=x*424. * 4 y=x"cosx.
2 y=2"4sinx, L
3. y=sin2x 4 2cosx. 5y 1422
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3- mycraKus ww

PyHKUHATAP TPADHKAAPHHN UHHAT: -

l. y=x+arctgx. 4, y=x-cosx.
2. y=%(e“+e“). 5 oy=—ro.
3. y=x-+cosx. '

4- §. KeTMa-KeTAHKHNHT AHMHTH.
_ PYHKUNAHHHT AHMHTH
24.1. Hartypan comnap tymrammaa AHUKAAHFaH QYHKUHA CoMau
KeTMQ-KEeTAUK NeHNWTAAH Ba {x,} KYPHHMIIAA GeATHAaHAMH.

Arap wyHmai M wmyc6ar com MaBXKya O6yaub, xap Karaafl
'HATYpaN COH 1 yuyH- o

'xnlﬁ':._,M

TeHTCH3JIMK YpHHAH 6Yiica, [x,) vezaparanzan kerma-xeraux IedHna gu.
Arap xap kaugail HaTypaa cod nt yuyH

Xp1 2> Xn

TEeHTCH3NHK GaXapHuaca, {x.) feysuu KeTma-xerTauk AeHunanu.
Arap xap KaHfai#t HaTypaa con n YUyH

Xn41< Xn

TEHTCH3MUK Gaxkapuica, (X.) Kamarosuu KeTma-keraux nefunanu.

_ Pakar JcyBUH EKH KaMaloBYM KeTMa-KeTJHK MOHOTOH  KeTMQ-
KeTAux nefunanm. :

Arap HcTanran ¢>0 con yuyH u.[yunaﬁ N=N(e) >0 con maBxya
Gyacaku, 6apua n= N aap yuyn '

Ixn“—al <&

TeHrCH3AHK GaxKapnaca, yarapMac a cou {Xa) KeTMa-KeTJHKHHNT Atsuti
AeHunaan Ba Oy KyWnAarnya ésunasu: o

limyx,=a.

- 00

Arap {x.} KeTMa-KeTAUK JMMHTra sra 6ynca, y akunaauyewu, ake
XOIla Y30KAQUIYSHUL KETMA-KeTAUK AefinnaiH. o :
Xap Kaugaji yerapananra H Ba MOHOTOH KETMa-KeTJIUK AHMHTra 3Ta.

I-Mmucoa lim —gg%=l SK2HAHTHHE HCOOT KMAMHI Ba N(g) Hu

Her o

AHHKJIAHT,
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I:yuw. Arap uxtrépuii g>>0 ydyH myHaai N(g) coBd MaBXya
Ayncakn, 6apua n=N(e) Jap yuyH
2n+3
2n+41

lx,—al= | —1|<e

[l

KYWJH:

<£|

2n41
Oynpad
2 . 2—¢
2n—|—1>—£—el{u n>—g—. |
= —2=% lllyunai

Tewrcnaiukka sra  Oynamns. Jlemak, N=~N{(g) =—5— lly

. 2n+3
knaub, lim ___-2.'1-1-1_-_1

H—= 00

| ' i 5=35(e) =0 coH
ap Kanfafl e > COH yyyH LIYHAAH ,
o~ 6%51::1% x| f—al <& aa |f(x) —b| <Ie TEHTCH3NKK 6:;“161)“;}:331"1
zagﬁﬂf&) q:;yHKLlHﬂHHH[‘ ¥—»@ AaTH JHMHTH AeRHNalH y
e3hAalH:
limf(x) =b..

. né . WN= ~»{) COH MaBXyZz 6Y/u0,
fi =0 yuyt wyHaafi N=~N(e) > .
6a ﬁ;alp xT’f; “;p:apeyqyﬂyl fy{ x) —b] <Ce TEHICH3TIAK Gama})iu%c::l,az ;PHH
f(;lc)) (G YHKUHSHHED X— 00 AATH JHMHTH AefAHaanH Ba OYHAAH €3H :

lim f (x) =b .

A OO

: épuii i 6= M) =0 maBxya Gyaub,
xTHdpuii M>>0 yuyn myngafi §=24(
lx.f;?li':ﬂ&x:l}; IIJf(x)I ~> M TeHIrCu3JIHK Qa}xapﬂﬂ.ca, f(x) pysxuna xr—a
Aa 4eKkcus KarTa DeRnnajd Ba OyHAah €3HAaNH:

limf{x)=o00 .

X—rtt

Arap: x—a Ja i>a Gyaca, y Xonaa x:»-a-l-o Gearu, arap{bx;;?m;;a.
< a 6yaca, y Xouaa x—a—0 Genrn KyJJaHUAALH. f(x) ¢y
ﬁunr a HYKT’aﬂ.aI‘H wan Ba He Aumuriapu 1e0 Moc paBHiUAa

fla—0) =m lim [(x) B2 f(a+0)=xliﬂuf(x)

coHAapra aHTHJAADM.
11t




f(x) OYHKUHSAHHHT x—a [arE JMMHTR MaBXy. 6y.nuum yay
f(a—0)=f(a+0) 6yanumu 3apyp Ba eTapjn. :

4.3. Jlamutiap xaxupa Ryimgarn Teopemanap ypun.nu ]
MUTra YTHI! KoMAANAPH):

a) Arap C yarapmac Gjaca,

limC= C

X=wil

‘6) Arap lim f(x) Ba I|m p{x) Masxyn 6yaca,

H=ed

llm (f(x) +oix)) -—-hm f(x) +lim q:(x)

8) Arap lim f{x) Ba lim p(x) JHMHTAAp Maax_(yn Gyaca, y 'xomlé
K== P o] . .
lim f(x) - p(x) =lim f{x) -lim ¢(x)
X—d Coaa g

TeHTVIHK JpHHJIH.
r) Arap hmf(x) Ba llm pix)==0 Gj'mca y xonaa

I
tim 25 — ﬂﬂx)
i—a P() 'f,T, o(x)

TeHTAIUK YPHHJH. _
Arap 6y TeopeManapHHHT Wwapriapy Gaxapuamaca, y Xoada

oG

- 0. 0o KYpHHMUHAATH anuKmacaukrap naino SYAHLH MyMKHH.

By annKMacanknap Gabs xonnapaa a.nreﬁpaux anuammpnmnap"
€plaMHia CUHAZIM.

2-MHcon JINMHTHH XucoBAaur:
2
lim 3n +5n i .
R=+00 n +3

Euwnw. By MHCOJUIa KacpHHHI CypaT Ba Maxpa}xu tlexcaa.nuxxa
HHTHJIAAH, ‘ABHE — K?punnmnam aHHKMACAHKKA STaMH3.

Kacpuunr cypaT Ba MaxpaxuHi n® ra Gyacak:

5 I
34+——
. 3 2 —_ B . n 2
lim 28R = gyt 3 g
A— o n“4-3 =+ 00 1+ 3 1
. 1'12

3-Mucon JINMHTHH XMCOGJSAHP:

(A2 (A1)
Jim +an

112

I{yn . ByHaa .4”—. KYPHHHIAATH ~ AHHKMACAHKKA  3raMH3.

n+2)t= (n+l}'(n+2} Ba (n+3)'= (n+l)!(n+3) (n+2) anmaw-

YupuwaaprEl Gaxapcak:

e T o | NPT U 5 ) (I - IR RO B '='o.
Jm ey =M R e D e T ,‘JE n 2

4- Japcxoua TONWUPUFY

I {x,}={ 34 } KeTMa-KeT/IHK g==3 JHMHTFA 57a 3KAHAWTHHH HC-
" n+3 ] . :

Gor KpauHr Ba N (&) HH aHUKJaHT.
2. Kyfinaaru AMMHTAAPHH TONMHI:

2) tim G =Dy g
. L ﬂ‘+2112—1
R _
6) lim 2448 K. .
A0 4ﬂ2+5ﬂ—9'
a4 (n+2)! )
B) Im ahir o A
1) lim- 3+6+9+ -+3n X: 3
a-en ’ n +4 .
B tim—2ET K —7.

Ao 27- 7"_

¢) lim Va(A+Z — yn—3). x%

-]

. - 4- mycraKua uw
K.yﬁnnam JRMATASPHH TONRHE: -

(41— (n+1)?
LA e (n+1°’

. (3—n)?
o lim — e —— .
2. Mm (12— (a+1)?

e (@ (2n 2 .
3 Jim mran—amrar s N

R Lt e LIS S

4_' JLT. © {n43)!

. 32" .
Sl N a

6. lim \/n*+8 (/n*+2 =+/n’—1). XK: %

Ao

§—665 113




5~ § PYHKUHARHHT ABMHTHHH Xucobaaw

4. Mucoi JInMETHH XHCODAAHF:
PYHKUHSHHHT NHMHTHHU aMad

Aa xHcoOJawW oIgudTH naparpadaa
~ Gaéu- Kuaunraw Teopemanap Ba

fim Y22 V2
6ab3d WakA  aJMaltrTHPHIVIApra . ' w0 2t
acocHaHaAH. .
l-Mucona JInMuaTaHr X.Hcoﬁ.naur:
Eunmw > KYpHHHIILATH aHUKMaCMKxa sraMu3. KacpHHAL cypaty
0
lim2=2
x-+2 I2+|

wa maxpaxuri (24 + /2) udonara kynaiirupcax,

Eqn w. x—2 aa KACDHUHF CypaTH 3.2—2=<4 ra, Maxpaxn 3ca

—V2)(V2Fx +V2)
VIFE — V2 _ o (VEFX =Y =
e 2
2°41=5 ra HHTHAAAH. JdeMak, ilﬂ; 425 . a0 x(x+2){\’2+z+\; )
. 2+x—2 = lim 5y
i 3¢9 4 . =1I_a?a x(x+2}(\/2+"+‘,2’ 10 x{x+2)(\f2+':;' V2)
im = —. : * i
Xm] 5 l
| 2 41 _[m- 12 (VEEr +¥2) = 2 2+/2 8
2-MH con JIUMHTHH XHcoBJaHTr:

x3—x2—~x+l

2

lim

5- dapcxona ToRWUPUFY
x=| x +x

—et JIuMATAApHH XHCOBAAHT:

Eunm. By wmuconza xacpuusr cypara XaM, Maxpaxu xam

' E‘_i"_x__vl_ K oo .
_ o . I ,,I_I.To 2% +327 45
X—1 na Hojara HHTHJ’Ia,&II.»I.. o KYPHHHILIArH aHHKMAac/lHKKa 3TaMHs. 2 lim (\/x2+8x+3-— \/x +4x43). X 2
Kacpuuur cypar Ba MaxpaxuHu kynadrysunnapra axparcak: Koo | 3
. 3. Iim(l_ —=5) K-l
BoPoxtl _ o Bl — (x—1) ! xx2 l_x |
im =2 AL — " — . =343 .
ol Bp Pyl P41y — (x41) 4. limx—g—T'*'——' K: 3
1 | X —
=[1 (_x_—_i(x_;l_)_ =im_x.:_l_=_0_=0 o 35242 3
=l ; xﬂ—l 1 x+1 2 ’ . —x'—--‘—'_“—_ )l(: B
(x+ D (=1 t _ 5. ll..u 2 7e46 5
3-Mucoa Jumutan XHCOGaHr: ' o _\f_ﬁ___"__ﬁ_ K ——
, . CMEmToy T

. 4 1
lim — ]
—2 \ ¥ —g x—2

. 5- mycraKun uut
Evnmw oo—oo KYPHHHUJIL&FH aHHKMaC/aIHKKa 3TaMu3

. Xucob- HHMHTJlaPHH XHcobGnaHr:
AaRMAS: it I
' Lo lim—— XK 5
. 4 1 s 4—(x42) i 2—x 12 —B8x+412 :
lim{——— =lim — = —[im = .
=2\ 5 —4 x—2 ¥2 P B A Py 2. fim 2—Tx+10 K 3
= [im ——=! __ (x—2) = —|j ] | T2 2 —Bx 412 ™
e =2 ¥ T TN S T : 3. 1im x K 3

. 10 V‘l+x—l
14 : .

1]




4 tim Mot 157

L] x2_x . K —1.
5. limY*+13—4 .

=8 deg " g
6. lirn(__xﬂ__ £—4

S P v ey RELCLE

7. lim(-__'_‘ L
L] x{x_2)2 - m) K: oo .

‘. _
§ Bupknum Ba ukxumam axofnG AHMHTRAP

K¥nruua

AHMHTAADH

Japrax ¢°ﬁﬂa*"3ﬂﬂﬂan€r" TOMHIAA KyHHAarH MabayM ¢opmynz
lim 2% __ |

a0 G Oupunuy axotué iumur;

lim (1 _l__l_)‘ - Ll '
;{-m x) = Im (1+a)® = e— ukkunuu awoiub sumur.
HCOMMap  euraypa

doiinany: KyHMaTH TeHrAHKNAPHW Hadapaa TyTu

li T .
“_H;l (l+ka) = |lim (l _I___i;_)‘: ek;
lim 0+n o :
=) X ""l;

X=d{) X ]
a—|

lim-2=1
o x = Ina, (a>0).

- M
HCon. NuMuriy XHCOGMAHT:

lim 5";3" ,
- = K
¢ KYPHHHWIAArN aunkMacaukka sraMus. Bupruaun axoiiu¢

IUMHTIAH q:oﬁnaﬂauamua:

lim sin3y li 3-sind3x . sindx
= lIim—— = e =
=0 X =0 3x 3£.l-.-r5)1 3x 3-

2-M
HCon JIuMutHe xucoGaaur:

llm Casx .
x m—2x

ok

116

0 . n
Ewawm & KYPHHHILAArH aHHKMacTHKKA raMus. 5 —x=2 6ea-

rdJall KHpUTCaK, ¥ Xonaa x—»-’21 ga z—0 6ynaau. XncoGaalMu3:

n
cos (_2-_2) . sinz

lim = lim —=>—— = lim
x=0 ‘"'_2x z—-ﬂ' ﬂ—2(%—2) 7=} u—u-l-?z

COs5x

sinz __ llim sing |
2 z2 27

0

= lim
7=+) 2z

3-Muc o JIAMATHH XHCOBJAHT:
. x4 1 !
lim ( ) .
P ] 2¢—3
Euu . KacpHHHT cypaTHHH MaXpaxura 6yanG, GyTyH KHCMHHH
axpaTtil onamu3:

21 (2x—3+4 _ 4
92—3 w—3 P+ 2¢—3

¢yuxuns acocH Oupra

Illykaai Kuau6, x—oo Aa Gepuaram
HHTHAYBYH, K?pCaTKﬂ‘l}{’ 3Ca UYeKCH3AHKKa UHTHAYBYH AdapaxaHH

udonanafiam, M | KYpHHEHUINAFH AHHKMACIHKKAE sramu3. DyHxuus-
HA  HKKMEYH aofin6 Jumataan ¢QofinanaHAll MYMKHH 6ynanuran

KuAHG ¥3rapTUpaMus:
ix—1)

= ) = [ T =

2x—3
4(4——:4
2%—3 P
_ 4 )—‘ ] >
- [(l + 2x—3 :
x—>oco Aa ?4—3—»0 Gyarany cabaGan UKKHHYH amoinl JARMHTra
x—.—
K¥pa: .
jpa: | o
i =g,
x—!‘l-lr-noo i+ 2"7"3) .

t . o
4(4——) |
¥ _.8 skauuuu XucoSra oanG, y3HA-KECHA

lim
X400 —
2 - 2

bim M)"_l=e3 SKaHUHH TOMAMH3.
x==— 0o 2¢—3 _

117




MKKHTA YeKCH3 KHUHK OYHKUHSAAap HHCOATHHHHT JIMMHTA yJjapra

_ _ 6- Oapcxona TonLpUFry
JUMUTIAAPHA XucOOnanT: JKISHBANEHT YEKCH3 KHYMK (YHKUMANAD HUCOATHHHHT JMMHTHIA TEHT,
| —costic 1M arap x—-xo Aa o(x) ~ai(x) Ba B(x)~pi(x) Gyaca, y xon1a
L. lim Lcosbe 5. 18 g
g X-SinBx 5 5. lim-£ =% k. | N:163 @ (x)
! X D= lim —/— = .
o0 3x 3 Bix) By (%)
-2. I]m S_II'I§£ )K. — 3 . Ay Ky 1
— in2x’ ) 9 ¢ z —_—
wen S " 2 6. im; (3—2x) =", K: -3 1-MHcoa JIKMHTHH XuCOOJAHT:
E 2 C— .
3. lim _5*_{:1) T . LT ; . 1—cosdx
froo \3£F2 . Kie s, 7. lim 2;;;1 K: %mg : :Icg-? tg?3x
x=w} X * .
4. jim nU+49 5. 4 '
o Ky Eanm Yw6y |—cosdx~8x% tg°3x~9x’ 3KBMBAJEHT HeKcH3
KHYHK DyHKIMAMApAaH polilanaHCaK: :
6- mycrakua ww im L= fim 8 _ 8
h . =0 tg23x a0 9x% 9°
l. lim ?"?x 3K 3
—~0 1gox 5°
’ 1 —si 2- M H ¢ 0. JIUMUTHH . XHCOGAAHT:
2. lim —sinx W 1 _
- n 2" : 2° :
2 (?_x) lim YEFax —2
- dx— 1\ ' a0 YT64Bx —2
3. lim (7= s L V165 —
o) X 1 : ' i .
4. lim (2x41) (i E u n w. Kacpuakr cypat Ba MaxpaxuHu 2 ra 6§u6, CyHrpa yrapu
n — .
peoe (@x+1) (In(3x+1) —in(3x—2)). XK: 2. 3KBHBAJIEHT UEKCH3 KHYKK GYHKOHMAAAp GHaaH aJMalUTHPaMH3:
ra 3
7 . 3 1 +—§x —1
-§. 3xsn3a.uenr YEKCH3 KHYNK (ynKunsaap lim VB3I —2 lim-, V _
Ba yAap epAAMMAA NHMHTAAPHH XHcoGaaw 0 YIBFbr—2 0 ) +__5€x 1
: 1
i
g . (I+%x)3 1 %-%x 8
Arap o (x) Ba B{x) x—xo XOI1a HeKCH3 KHUMK QYHKUNSAAAP 6yau6 = lmg N = L{E} i 5 5°
* - T___ o L2,
lim ";—‘;‘l) = (1+,6x) ' F
Xy X ) N
. i . . - . 7- c '
6yaca, y Xonna ynap skeueasent jefnaain Ba x—xo Aa a(x) ~p(x) 7-Qapcxona Tonuiupuri
Kalu 6 . sinx - . )
eAruanann. Macanan, E'“D‘ =1, wy cababau x—0 na KyfMaars AMMUTIaPHH SKBUBAJEHT YeKCH3 KHUHK QyHKUHAIapIaH
sinx ~ x. doitnanaHul XucoOnaHr: :
lyura yxwaw x—0 § .
la KyHWgary uekc : : 2
SKBHBANEHTAUP: yHauA HE KudK  (pyuKiuAnap [ fim S0tE=2) 5 4 4. lim—3—=  K: In3.
e Xt —3x42 o 1Hdx —1
arcsinxg ~ x, l-—cosxﬂvé, tgx~x, "9 fim & -1 . 3 _ 5. lim aic::"gx o —w3|212‘
' C oo b Caadil ' e 271
arcigx ~x, &' — |l ~x, a*— I ~ xlng, (=41 3. ! :
]n(l+x) ~ X, (]+x)m—l~mx Ba X. K. . 3. 1]2:]"; ____—sin&t Y - ——é“
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7~ mycrakua uw

1. lim —23sinx_ '_: ' 4. lim Incos2y o1
z+p |—cosx A4 ' ,ELT Incos4x” X: 1
g(n(1+-)) 5. lim 1nQ@teosy) . o |
2. lim —— 2" . = = () 2In%3
X} ]n{x"'lj ot . 23‘_32‘
3. lim SM5x 5. 5 b i A ging .
" a—n 132 s : : ' :

¥ .
v

" 8-§ YexcH3 KmumK yHKuRRAapHR TakKocaam

X—~+xo Aa a(x) Ba B(x) UYEKCH3 KHUHK ¢$yekunanap 6yacun. By

DYHKUHANAPHH  TaKKocAall YUyH' yaap B

- - HCOATHHUHT x—-

JMHMHTH XHCOONAHAIN: . yAap | X—-Xxg RATH
a(x)

a) Arap xlill;l ﬂ{x)=0 Gyaca, y xonga a(x) cpyﬂxuﬂﬂ B(x) ra

HHCOATaH 10KOPU TapTubAu wekcus Kuuux Pynkyun nekunasu Bsa
a=0(B) Kabu Gearunauamu. '

6). Arap'x]_ig: %=m Gyaca, y xonaa a(x} dyHkuua B(x) ra

6y xomma lim 8% —0 éxy = .
Y na ;_l.r:_ () 0 ékn p=o(a).

RHCOaTaH Kydu Taprubau wexcus Kuwuk Pynxyus néﬁunani{. Pasitanky

. a{x) ' o R
B) Arap }_13: 3 =A=£0Ba A. YeKJAH COH §ynca-, Yy Xoiaa a(x) Ba
ﬁ(x;( 6up xur TAPTUbAU 4YeKcud Kudux Pynkyuarap nedfmnanu.
ycycan, arap A=1 6¥aca, y X0la2 IKBHBAJEHT YeKCH3 KHUHK
quHl;u;ﬂnapra ara 6¥namna.
. F) Arap a(x)” Ba (x) GHP XU TAPTHOIH YEKCH3 KHYHK
6yaub, k>0 6Yaca, y xonna P o tanrap
HHcOaTaH %-raptubra 3ra aeftuaanu.

Mucon s—+0 1a y= /1§ xsinx —1 vuekcns Kmunk Qynkuns-

HHHT x ra HRCOaTaH TapTHOHNH aHHKJAAHT.

Eunm. % HHCOATHUHT x—0 LA JHMHTHHH KapaiiMna Ba k& Huur |

ggonumm MaBXyA Ba HoNAaH Papkau Gynasurad KMAMATHHE aHHK-
fiMH3: : : -

lim-Y — lim MIFEIE—1 e WTFmsing —1) (VT Frsing +1)
0 2 o 0 . - (VT Hasing +1y
- I 4asine—1 = lim. xsinx —
R x’(v‘m+]) x=0 ¥ (\JTFxsinx +1)
Siny .

= lim 7 - =L|iﬁ]x2_‘E YYHKH
w0 (T asinx +1) 2 00 7

limS0x _ lir'r}('\/l-i—xsinx F1y=2,
-

B(x) uexcns wuunk dyHkUHR o (x) ra

. 1
eMak, lim-L=—
it =3

Ulynnai
x—l) "~ ’ .

Papliankn £=2 aa limx®~t=1.
. x—0

(MG, y BA x* UEKCH3 KWYMK MHKAOPAApPHMHT TapTHGu 6mp xua. Ly
‘a6a6iH y MHKAOP x YeKCH3 KHYHK MHKAOPra HucOaTaH uxKut4u
aprubau (k=2) 4eKCH3 KHYHK MuKAOp G¥nanu. a

8- Gapcxona TORWUPUFU

l. x-+0 na a=xsin’x Ba B=2xsinx YEKCH3 KHUHK (PYHKLHsAAapHH

rakkocaanr. JK: a=o(f}. )
2. x—0 1a a=x In{l4x) Ba f=xsiny YEKCH3 KHUYHK QyHKUuA-

napHu Takkocnanr. XK: a~f.
3 — .
3. x~1 1a a=1—x Ba f=1— {/x UeKCH3 KHUHK O(YHKUHAIaP-

AMHT GAp XHA TApTHOAH OYAMWAra HWOHY XOCHA Kuauur. Byaap

YKBHBAJEHT O¥nagnmu? ‘ o

7
4, x—{ na 4eKcH3 KHuHK GyaraH y == 13:_1 HHHI % ra HucGartaH

rapTeGHHR aHHKAanr, JK: k=10.

8- mycTaKua uid

l. x=0 na a=2x’sin’x Ba p=x-1gx 4EKCH3 KMUYHK PYHKUHANADHU

rakkocaanr. X: a=o(f). :
2. x=0 na a=a‘—1 Ba p=yx Ina YeKCH3 KHYHK QyHKUHANAPHU

rakkocaanr. A a~§.

3. x-»%‘- a2 g=secx—tgx Ba P=n—2x QyHKUHANAD GHp XU

rapTH6Ad YeKCH3 KMYHK OFAuIINra HUWOHY XOCHN  KHJHAT. Yanap
sKpHBANEHT OYnaauMu? :

4. a) y= -\/l'-|—x3—l Ba 6) y=1—cosx YeKCH3 KHYHK (yHKUHA-
NAPHHHT X YeKCH3 KHUYHKKA HHCOATHHHHT TAPTHOMHH aHHKJAHT.
A: a) k=3; 6) k=2.

9- §. PYHKUMSHMHT Y3NYKCHINHFK.
GYHKUHSHHHT Y3RARAI HYKTAAAPH BA YAAPRHHT TYPAApH.
' PYHKUHAHHHET HONH

2.9.1. Arap xy Ba YHHHT aTpopuAa aHRKAGHTaH y=F(x) byHkuua wy
iyKraga 4YeKAH JAUMMTra 3ra 63nu6, 6y JAHMHT (PYHKIHSHAHT Xo

IyKTajard KHAMaTHra TEHr, AbHH
Rim f (x) =F (%)
B
}¥aca, y xonna Oy QyHKUHSE Xo HYKTAAA Y3AYKCU3 NedAHAalM.
12t
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PYHKUHAHHHT Y3JAYKCU3JIHTH XaKMAaFH Kyfnaaru Tabpud 0KopHal
TH TabpHPra TeHr KyWIHAHP.

Arap y=f(x) pyHKuHs xo HyKTala Ba yHUHT aTpopria AHHKJAHTY
6yau6, apryMeHTHHHr YeKCH3 KHYHK OPTTHPMACHTa YHKUMSHHI

YEKCH3 KHUYHK OPTTHPMACH MOC KeJdca, AbHH |

limAy=0
Ax—)

6yaca, y xonma GyHKUHS Xo HYKTazga y3aykcu3 feiinnaan. By epa
Ax=x—x0 Ba Ay==f(xo+Ax) —f{x0) — Moc papHLIAa ApPTyYMeuT B
(YHKINA OPTTHPMAanapH.

f(x) OYHKUHAHHHD xp HYKTajJa Y3/YKCH3 OVARIIM YUYH Y3NYKCH:
JHKAHRE KYAHOATH Wapraapy Gaxapuiuiuy 3apyp Ba eTapidanp:

a) GyHKUHA xo HYKTa Ba YHHHP aTpodpuia aHUKJaHTaH;

6) (PYHKUHAHWNAT x=xp HYKTAaZarH 4Yanm Ba YHr JHMHTJIApH TeHI
f{xo—0) =f(x0+0);

B) x=uxo HyKrajaru GHp TOMOHJIH JMHMHTAAP f(Xe) ra TeHT, S'BH
flxo—0) =f(x0+0) =] (x0). -

29.2. f(x) dyHKuMs xo HYKTAHHHT aTpodiia aHWKAAHIAH, aM
6y HYKTAHHHI ¥3HAa Y3JAYKCH3JAMK IWMapTilapuiaH aKadau oGutrac
Gaapuinmaca, Oy QYHRUHA xo HYKTaNAa yausuwza 320 AeHHAaIN.

(Arap f(x) &yHRUMSI yuyH weKkauw OHp TOMOHWIH [(xo—O0) B
f(xo40) nuMuTIap MaBkyA 6ysica Ba, wy Ounan OHpra, f(xo
flxe—0), f{xo+0) coHaap ¥3apo redr 6yamaca, y Xoida xo HyKT
1- Typ yawauu HyKTACH AeHHIAIN. _ : '

Xycycan, arap f(xo—0) =f(x0+0) = (xo) 6§aca, y xonna xo bapre
pagp xusunaduean ysusuw wysTacu gedunain. _

Arap f(xo—0) éxu f(xo+0) Gup TOMOHAM NMHMHUTAAPAAH aKasul
GUTTACH oo T'a TeHF 6Vaca, xo HYKTA 2- TYP y3uatiul RyKTacu NeHHAaou.

- 2.9.3. Arap ¢yHKUMR OpPaNHKHHHI XaMMa HYKTacHIa Y3JYKCH
6yaca, y wy opaadkia ysaykcus AeHAJanH. SieMeHTap QYHKUHS
JAPHHHE XaMMacH Y3NapHHHHT AHHKJAAHWII COXaAapHiAa Y3JNYKCH:
aup. .

2.9.4. Arap f(x) Ba @(x) bYHKUMANAP xo HyKTala Y3JIYKCHZ OFJc:
y Xouaa: . . .

a) F() £0(x); 6) f(x)-9(x): 8) L8 (q(xo) #0) pynkunanap xa
xo HyKTaja yajaykcHs Gynaguniap.

Arap f(x) dyskuuA [a, 6] kecmama yaaykeus 6¥aca, y

a) Wy KecMaja 4erapanaHra;

6) iy KecMala HI KMUMK Ba SHT KaTTa KAAMATIapra SpRIIAAM,

B) Gepuarad HKKHTA Ku#MaTH opacuiard 6apua KHAMATIapH
KaGya Kudaau, abHu arap f(a) =A, f{B) =B (a<<a<<pf< b) Ba A1
Oyaca, ¥y Xonpa A Ba 8 opacupa érran € coln Xap Kanpafl 6yarawp
XaM x HUHT aKaAdH OHTTa x=vy (a<<y<<f) KHAMaTH TOWHAALHKH
f(y) =C 6¥naan. . :

122

Kycsxcau, arap f(a) Ba [(B) Xap Xna HIWOpaJH 6ynca (AbHA
f(m)-f(B) <0 6¥aca), wyslaH x=y (&< y<<p) KHAMAT TONHAANUKH,

nii =0 6ynann.
' [(1{)(20 63’:J1§J1uran x==7 HYKTa OYHKUHAHHRT HOAU dedunanH.

by arap f{a)-f(B)<c0 6¥aca, f(x)=0 Tenrnama. (a, B) opa-
ANKAA aKaJiad GUTTa WallH3ra 3ra ﬁj’mumugn SHJIAHPAIH. )
By xoccafal f(x) GyHKUHS HONHHM ¥3 HYAra olrak OpaAHKHH

renrviupga poiaamaHuAAAH.

9- dapcxona TONULPUFU

I. y=—2— QYHKUHAHHHM Y3HARW HYKTaCMHM TOMHHT Ba YSHIRI
) x—4 :
TYPUHH AHHKNAHT.
2. y=arctg 12 (DYAKUMAAWHE YSHAHI HYKTaCHHH TORMHT Ba
. . X— .

Y3UAMLT TYPUHH AHHKNAHT.
3. ‘g HHHT Kaujgalfl KHimaTiaapuia

£—9
| ===, arap x=3,
f(x)=[ =
' a, arap x=3

pyHKuWa x=3 HYKTaja. y3ayKcu3 6ynagu? Pyuxuus rpaduraHH
YUM3HHT.

4, Yuby

| _Z

flx)= 2’

X, arap x>2

arap x<. 2,

(GYHKUHAHAAD y34JML  HYKTAJapHHH TOMMHP Ba YSWIHLL TYpHHH

aRuKJadr. ©YHKWA TPpadUriHl YHIHHT.
5. x°— 3x==1 TenraMa [l; 2] xecMaia akajun GUTTA HIAH3Ta 3ra

3KAHHIa ALIOHY XOCHJ KHJHHAT.
G- mycraKua uui
1. Yuéy .
2+/x . arap O,
f(x}=1{ 4—2x, arap | < x<<2,5,
9x—7, arap 25 x< o0

(QYHKUMAHHHT YSWIHII HYKTAJapHHH TOMMRT Ba YMapHWHT TYPHHH

aHukAanT. OyHKUuA TpadUrdHA YASHHL.
9. g HRHD KaHAaA KuiMamapuia

x4, arap x<g 1,
Hx) = 3—ax® arap x>1

123




bYHKUHA Y3NYKCH3 6¥Aany? DyHKUHA TpaglraHE YHSHHT.

3. Yuiby - 1.23. ﬂﬂ%ﬁ ‘ 124 ET%
I
¢yH:“?(’T)"iF ;?Hﬂm;y:lfcﬁla::nﬁlﬂr Tii:.::l.: H:l;:\::;.apnuu TOIHHT B¢ I‘é7' lim _3142_:__:_'_"2113_, 128. xl_l.T ;ﬁ;f;tz ’ ' ‘|
= | e |
' ymg.mllf;:ip]"I;gu?'ﬁ:ﬁa::;lmn Gutta ! Aau Karra GyaMaran Myc6a 1.29. lin; 1005247 . 1.30. lim L2 . |
HJIAW3ra 3ra GYAMIUMHA KYPCATHHT. s 1 —22—52° xron 6—2x — 327 . ‘
' W \Lj cal X - 7}"’; \ e +:|
5- nasopar uwa 2. KypcaTuirad JHMHTJAPHH TOMHHI: _ !
1. Hnuﬁ?ﬂapuu TONUHT: | 2.1. 2{2 }f;;_?—-%ﬂ' 2.2 11{131 2i3_—7;;|-3
L1 ﬂ'ﬂi%%‘ L2, xlilg-.:-:-;x:__:‘-_ﬂl‘" 23. lim %}zi—z% 24: lim —3:;?‘—"%;'55
1.3. ,ET%%' 14. EE%*—‘;;—;?. 2.5, lﬂg—gffg 2. lim %ﬁf} :
1.7. ,‘iﬁfifgﬁ-- 1.8. ,IET:T—?;%' 29, lg*gﬁ-—:_z_ﬁg 2.10. 'ﬂl%%
.l.ll. x@?—;;;%, 112, 22%:;:‘%_]5, 2.13. 'iﬂ%_ﬁ_:% 2.14. ‘LTL;Q;H
113, xl*i??‘:i—%t%. L4, x'i‘?.l_:;zxg___.:_;g" | 2.15. lg%ﬁ—:—:}% 2.16. lgﬁ
1.15. xﬁglﬁﬁt&._ 1.16. ':m%ﬁ—;i‘f—f 217, lim %—ﬁ% 248 lim f—x‘a%‘«i
1.19. ,11’2%:3—74153' 1.20. ﬁT_;x%_%}aL' | ., 220 lim 32_’;22% 222. lim ﬁiﬁ%_
124 125



4 . . ! -
2.25. lim 2 =1% 2,26, |im M+r=5 | AR —35-10 . 2gpx—2
. 32 PpBr—14 ™~ v 111111 w1 . 3.29. 1141’1;7@———_——4»—__—{; 3.30. XETQ \;3_x_yr1—2x'
2.27. lim —2=4 2.28. iim £=r=2 .
r——2 45+ Tx—2 tem] 2 dx§ _ 4. KypCaTHATaH JIMMHTJIAPHU TOIUHT
3
. : i L ocosbx 42, |im =®TIE L
2.29. |im S—8r=27 2.30. lim _.* =27 . 41 I =0 3
- rw—3 32410243 ) 3 P2—Bx+6 cOS5X ~— COSX . sin3x—sinx
4.3. |im SSSXroet 4.4, |1ITI—-T-.
- x—+0 2:‘2 a0
3. KypcaTniran AMMUTIapHH TOMHHF: . | —cosls 4.6, [imtE2x—sin2s
: 4.5. lim ——— ST e i )
, wp  KotEX
3.k, lim 32 —trt | . 3.2.  lim 26 43x—9 " Bx ' . e €0sx—cosi2x
>l VE+8 —/10—x -3 VEFI0 — 2=’ 4.7. lim —>2 4.8. lim
Vi—2 —T=% _— o Sinx-f-sinTe : x=D £
3.3. lim _x.____tf_ 3.4. |lim st__fj_’fl"_'_ ted ' . arcsin3x
. . X
x—3 X2+2x—|5 X2 x2+5x—l4 4._9- llm—ss%jt- 4.10. lfgl—m"
. P xﬂ+4x+1 9e2_ x=0 :
3.5 i 3”44 ) 6. i 7x—15 _ . . . o3
ol i o8 limoeee A1, fim ST2E=si’x 4.1, lim Sotrsests
37. lim Y¥EEU—VTFx g0 L 22—y e - :;s
oA . .8. im —==_—2~<l 2 . —cosbx
x+—5 £44r—58 3 7 —_ ] = : | —cos®2x 4. 4. lim ———.
P2 § xs 3\/ "2"- \/\“ " 4.13. 11_{101 x-arcsinx =0 37
3.9. lim —2—*=8% 8.10. lip YXET2=vO—x ‘ —cos’x
-2 VZ—% —\x+6 2 P—3r2 4.15. nmﬁt;%‘*’i. | 4.16. lim L‘f%‘-
- : R x—+} - *
. 4 —3x—1 _ . Pdx—12 ' i
3.11. lim . 3.12. X tx—12 ) 1 1 . tgx—sinx
. x—+1 \{3+2x—\’x+—4 . Jltigl ‘VJ5I+1 —4 4.17. ll_g)'l (m— tg2x). 4.18. !‘LTT
3.13. lim '\{”'1'3_\!54‘3" 3.14. i V2:4T — \Jx+6 . nx . arcsinbx
et 42 43r—1 lim EEPYINTE 4.19. lim (1—x) tg—5-- 4.20. lim—=5——
3.15. lim -v’x+4—1j2x—l. 3.16. 1 V¥+20 —12—x . cosx—sing . 1 —coshx
) P —4x—5 ' 6 xLll_'lL S4ax—4 _' 4.21. l'q'__l—tgx ) 4.22. };Ln(;l sindx +sing
347, lim YZHI VTR g0 o VETE - VIO , ' . -
2 3P_2:—8 3.18. lim 2—16 4.28. lim =S8 4.24. tim (3—x )tgx.
_— xap 1 —cosBx i _
3.09. lim Y3 VI3 gy i 8Pdax—7 Nr T etgan
i F—2x—3 k=l VBFX— JizE5 4.25. lim Y—7>—. 4.26. lim —————.
2 10849 . VTR 53 2+ x =0 COSX-—COS"X
3.21. I — 22, 1i — VITF e
,I‘LT V247 — 322" 322 ,ET, PTr—8 4.27. IimM. 4.28. lim ln_s;r;_x’
3520 B ) P cwg h—cosdx 2
3.23. lim —=—== 3.24. | —$ Tosing —
w1 V7+2x =3 J],Ln; Va1 _Vx+7‘ 4.29. |imiﬂx_.l__ 4.30. lim x-tgdx
_V{x__"i' _ ﬂ . ’ . . x40 1—cos2x ' : s 4arc tg3x .
3.25. lim e . 3.26. lim Vo4x — V2x+9
£b y "’21'3:‘_‘_*0 i 464 : 5. KypcaTHarad JUMATAZREN TOMUKI:
3.27. Ijm YEFI — V=5 , 34 5x 42 L ax— N2 5.2, lim(3x—2) T
s #—~9 3.28. xETI VE—3x — o—x 5k xl_lﬂ 4x+3) vl ( )
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5.3,

5.5.

5.7

5.9.

B.11.

5.13.

3.15.
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lim~§;— 2);-' 2.10. im LS =2x—4
=l O —dx’ 43 =l 20— 3

130

s
2.11. lim 2o Ax—d

AR S— 2.12,

lim —~——~*§+2‘;f'2 .
k+—2 K43 —4

. 3l 42 A 62
2.13. lim —%. =3¢ +2 14, |im 2= —x—1
PR LS, - P 2.14 lL"f £—=3742
, 3t —2x 1 . X =344
215, lim —--—=2"1 " 2.16. lim——"——-.
et A28 x| 2 3 —x—10
3
247, lim S 218, lim25=32=2
a2 254 3x—2 —l 442 —5
2,19, [im L= —4x—2 2.20. lim 2243
-t Bxi—2x—I Tt 3t P2
A T 6x° =525 — 1
2.21. lim= e . 2 2.22. lim ad )
=2 3 —d4x—4 x!-]-T S+ 2x% —4x—3
2923, i ML_ 2.24 M
2ot 4xP32—1 B P T
— A . “n‘- —
2.25. lim 25 =30=5 2.26. lim ¥ =F=2
a1 dxt =322 =t 2" —x—1|
. B —2x—1 2 —x—1
2.27. lim 2 —X—_ 2.28. lim—=>_*—
aw—1 £+ 2x41 vl X422
3
2.29. lim =22 2.30. lim - o2+l
2 | 12"-"41'—5

3. KypcaTtuarag JUMHTAAPHH TORHHI:

Ve—ie 3.2.

3 m e

33, lim NI VE=E 34.
TR Ve

35. lim— V22 e

o8 VZEFD — VIRFT

3.7, |im"fi’;‘___\ﬁ___’_ . 3.8.
=0 \/x2+x4 N

. YX—3— Y= —7
39, lim =

131

. 3.10. lim

X | x;"'——x"'-{-x—l ’

Vax—3 ~ \/58—6

—3 3 ’
£—9

fim VTS5 — VB8

x5 V+x — 21"~

lim T — YT ==

£+ %m —_ %IS_—-; )

{ l
V‘gﬂl-x —_ VL’X*'-—S"
% .

3x—2

lim
2
T——

3

%‘6+x —_ -%’m
Ko —2 'V'f_x -2 '



3.11. limmw
x—0 X +2‘V‘x

3.13. llm—£~8—-
w2 JT—Tx —2
3 2
3.15. lim- Y2/ =3+% =3
x—-O —3x

3.17. lim V3xr+1—y0+2 .

=8 Vx —

3 —
3.19. lim —_ V& ~!
=~ Vo 3452

3.21. lim 2= yT+2x
x—d ‘\Jx —2

3.23. lim YEFB - V843

X+ -5 \/4«—; -3

3.25. lim Y¥*—=3—v>+6
x-+3 V’x+3*—\/3x—

3.97. VOFx—v9—x
chi-rf; VIidx —~T—x"

8.29. |im —. 3 H4x+

st YX+3 — 53

3.12,

3.14,

3.16.

3.18,

3.20,

3.22,

3.24.

3.26,

3.28,

3.30.

4. K¥pcarnarau nuMuTAapHU TOMMM:

4.1. lim (ixﬂ_-t&_'_)’?"
svoo \Bx24-2x+1

4.2. lim (3"2 2‘+5)“2".
x>0 3x2+2x-1

Jx—2

4.3. lim ("”‘2““c =5y
rvoo \24%—3¢ 44

44. lim (4x +3x— 7)’?+l'
xvoe \452—9x 49

4‘ 60

4.7.

4.8.

x
X — | ) xa_l_

l|m~—-——-—___” =% — VT¥x

xed VI—X — itz
Iims v’l—xa-_- VEEE

F ra— .\lx +2

lim Va2—2x44 —2

0  Vo—x —3

lim—Y2Xre =38 VIRFS -3

=3 \J4x—§ \/x+6

el 5

SFr —

ol 2

lim

%o

lim V2§39 — '\/3 X6
3 . xz '

gt YE—Z ~ /3x—10 °

Xl VS“'x -3

V2r—T — xF3
x—~5 Vax+1 —4

tr—q YB—x —/T—

s \6254+3x—5

) 3x—-5
lim (£ +8 Y7
Lty P3x—¢

im (2=t Y

S5x¥—9x43

X0

34-2x

VBFx — 61 2x

i (S Yo

1 \—F13
4.10. lim (ffﬂ—‘) e

X a0 512+3x+3

3—2x¢

411, i (“f‘“”"’ ) .
oo 00 4x° —2x 47

— £ —7

4.12. lim (M) :
A0 7x2+8x—5

4.13. i

7% 4 10x—6 )’“4

732 —6x 416

4.15. lim (‘5“2 3"”)’)
x—oa 6x2+4x 9

4.16. lim (3“2 3‘“)’
seoo \3r%45r—6

32 +8x—6

a7 1327
o (3;:2 9x+7) '

T

4.14. Hm

' Sxl—4x—9
4,18. lim
5x2+6x-—8)‘

a2
4.19. lim (Mi)' v

I—x
4.20. lim (—_—"2‘3"“) .
Frm x2+3x—-8
4.21. {im ( )"
PR
4.22. lim (——‘—"2 +dx 4) .
4.23. lim (‘”—”‘i)’

4.24. lim

dx41
4.25. lim (“‘2 5‘“)

A= o0 4.{ +9x+3
4.26, ( 70— Bx— 9)
swoo \7E+ 10x—8
P+ 9x—6
4.27. 3
s (3%2 &+3) .
4—3x
4.28. | (7‘2 3 5) .
722+ 8x— 10
4.29. (512+10X— )l "'2'
5% —16x+8
4.30. lim (6"2 18— 9)
PGV ' VI PR, |

5. KypcaTuaran JHMHTAAPHH XHCOBAAHT:

N e
L e P

53. i x+-are sing

5.5. Iim—ei”i

=0 x4tgf Y

5.7. i sm3x—sinx

=) e'h—e""

5.2
5.4.
5.6.

5.8.

133

lim In(1 ?l-srnx)
10 sindx

7 {x+4-m)
hm_sL_._,._.
=0 es‘t—l

| —cosx

lim——— .
=y C0sZ2x—cosx

. 2sin2a{x41)
lim = e -



5.9,

5.1,

5.13.

5.15.

5.17.

5.19.

5.21.

5.23.

5.25.

5.27.

5.29,

Iimv———-_e&“"h 5.10. jim 20 =30) .
0 ST —1tg2x * s darctgdx
lim" =2 5.2, limlTeos*
£+0 sing4sine? =0 L
Iim 7 _5-2:, 5'|4. Ii are sin2x
x+0 2arc sing—x2 rp IN{e—x) —1
- . tgx—sinx
10% 5~ 5.16, lim—&* )
!L"J 2gx—arc igy r—+0 ¥{1 —cos2x)
{im ¥ Asing — cos2x tgn (] _*_2_)
m———
5.18. lim-———. </
0 sinx M PY P
. In(142x)
lim —_— . in2s £oine
w0 25— 5.20. llm._is__.____'
=0 tgx
s 5.22, ljmSn7ax
,Ln n—x 1 Sifi8nx °
sinSx . Se—3
lim<oer tgdx * 5.24. lim 2 Canl .
= - k=] tgnx
lim 925 5.26. lim-1=%
=2  Sin2ax ¥i Sinmx
—_ ¥
limZ=16 5.28, lim2 =2
x»d Sihnx s INX
Incos2x¢ 5.3 . intgx
!LT In cos4x * ; -30. jiT cos2xy
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8.1. f(x)={

8.2. f(x) =[

—-X, arap x<<0 O6¥aca,
x5 arap O0<<x<{l! 6¥aca,
x+1, arap x>>1 6¥aca.

cosx, arap x<<0 6Vaca,

l—x, arap 0<x<{2 6Vaca,

X% arap x>2 Gyaca.
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 x—1, arap x<C0 GVaca,
A f(x) =11 arap O0<<x<<2 G¥uca,
2x, arap x>=2 6ynca.

xr—3, arap x-<<0 GiJca,

84, f(x)=ix+1, arap O<{x<4 Gyaca,

3+ \x, arap x>4 Gynca.
x*41, arap x<<l 6ynca,

8.5. f(x) =1 2x, arap |<<x<3 Gjaca,
x+2, arap xz=23 6yaca.
x4, arap x<<l 6¥aca,

8.6. f(x)= [*-{-2 arap 1<<x<3 Oyica,

arap x>=3 G6§aca.

1—x? arap x<<0 6yaca,

6.7. f(x)—[ arap 0<x<<2 6yaca,
2, arap x>=2 6¥aca.
x+1, arap x<.0 Gyaca,

6.8. f(x)=1 (x+1)% arap 0<<x<2 6ynca,
4—zx, arap x>2 Ginca.
x+2, arap x<—1 G6¥aca,

8.9. f(x)=1x*+1, arap —Ii<r<] O6¥aca,
3—x, arap x>I 6yaca.

arap xgo 6yaca,

8.10. f(x)= l (x-—l) arap 0<<x<I2 G¥ynca,

' arap x3>2 Gyaca.
—2(x+l) arap x<< —I Gyaca,

6.11. f{x)= I {x+1)% arap —1l<x<0 06yaca,

arap x=0 G¥aca.
—x, arap x=0 Gyaca,

6.12. f{x) ={ % arap 0<x<{2 G6yaca,

x+1i, arap x>2 6yaca.

x—3, amap x<<0 Gynca,
6.13. f(x)={x+!I, arap 0<<x<<4 Ofnca,

34+x, arap x>4 G¥aca.
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VI—x, arap x<0 6ynca,
6._14. f(x) 0, arap O<<x<(2 6¥aca,
arap x>»2 Gjaca.
arap x<0 6yaca,
6.15. f(x) =[ arap 0<x<{2 Gyaca,
x+4 arap x>2 Gyaca.
2, arap x<<—1 6y.rca,
6.16. f(x)={1—x, arap =<l GYaca,
Inx,, arap x>1 6¥ca.
arap x<0 6yaca,
6.17. f(x) = lcosx arap OsSx<in 6¥ica,
| —x, arap x>n Ginca.
. 0 arap x<,—1 - 6yica,
6.18. f(x) = lx —1, arap —l<x<g2 6¥Vnca,
2x, arap x>>2 G6¥aca.

3, arap x<0 6Vaca,
6.19. f(x)= "+4 arap 0<<x<C2 Gyaca,
arap xz=2 - Gyaca.

X— I, arap x<C1 Gyaca,
6.20. f(x) = [x +2, arap l<x<{2 O6¥aca,
- 2x, arap x>2 . 6¥nca.
X, arap x<| 6yica,
8.21. f(x) '——-’ (x—2)% arap l<x<3 6¥aica,
6—.x, arap x>=3 6¥uca.
) 3x+4, arap x<{—1 6Vaca,
6.22, f(x) lx2 2, arap —l<x<{2 6aca,
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2, arap x>1 6¥aca.
x—1, arap x<0 6{aca,
6.24. f(x) = ! x, arap Og{x<n O6fyaca,

3, arap x>=mn 6ynaca.
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6.28. f(x)m‘

sinx,

—x+1,
6.25. f(x) =1 x2+1,
2x,
I,
6.26. f(x) =1 2%
x+3,

arap x<<—1 6ysca,
arap —1<<x<<2 Oyaca,
arap x>2 6yaca.
arap x<0 Gyhca,
arap 0<<x<2 OG¥aca,

arap x>2 Gyaca.

arap x<<0 6yaca,

arap 0 x<2 6yaca,

arap x>2 6yaca.
x, arap xg% 6yaca,

arap S <<x<in G6Yaca,

arap xzzn 6ysca.

arap x<0 Gyaca,
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1

7.25' f(x) =6_;:§'_
3
7.27. J(x) =4°" .

7.29. f(x)=6*",
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3

7.18. f(x) =67
7.20. f(x}=8’—*l"‘__
7.22. f(x) =5‘3F*‘,
7.24, f(x)-_-s‘rli‘_

7.26. f(x) =57 .

2

7.28. f(x) =3"7

3

7-30. f(X) =4_}T"'_ .
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BUP Y3rAPYBYH ®YHKUHACHHHHT
ANCPEPEHUHAJA XHCOBH

1-§. Xocuaa. XocHaaqaap xaaeanau

3.1.1. y=f(x) OYHKUMAHHHF xp HYKTanary OPTTHPMACH Ay HHHI
ApryMeHT OpPTTHPMAcH Ax Ta HHCGATHHHHT Ax HOArZ HHTHATAHAaTH
JIMMHTH MaBXyA Oyaca, Oy anMaT y=f{x} GYHKURAHHHT xo HYKTaAarH

xocusacy definnanm.
XoCcHNaRuHT GeIrnaaHHILR:

skn 7 (xo) K 4 e 4L
Y exu [ (xo) €xu 2 K

lliyraait kuanb, Tabvpudra kypa:

, i A g, [t BAX) = flx)
s = i i

Arap y=f(x) ¢YHKRHA xo HyKTaia XocHNara sra 6yaca, y Xonga
f(x) byHKUHA xo HyKTala Jupeperyuarranyeny AehuNanu, Xocusa-
HH TONULI JKapaéhu Gudrpepenyunarraw pefinnanm.

3.1.2. TeometrpHk HyKTan HalzapiAaH y=f(x} PYHKUHAHHAT Xo HYK-
Tajard XOCHAAcH YHHHD rpadurura M(xs, f(xo)) HyKTana ¥TKasuwaraw
YPHHMAHHKE Ox VKAHHHT MycOar A¥Ho 1A GHAAH XOCHA KHACaH

GypyarkuHHr taHreMcnra tedr (19- waxn).
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y=/}(x) 3rpH uH3HKKa Mo(xo, yo)} HyKTaja YTKasuaraH ypusm
renzaanacu ywby K¥pHHHWIra 3ra:

Yy—yo=[(x0) (x—xo),
OyHna yo=f{xo).
y=[(x) ¢ynxuma rpajurura ypuHHw HyKTacd Mo(xo, yo) A
YTKA3KATaH HOPMAARUNE TeHeaamacy ywly KYPHHHMUIra sra:

=— 1 s .
Y—1loy= f’(xo) (x xo)t arap f (xo) ‘_7&0 6leca,

x=uxo, arap ['(xo) =0 6¥aca.

y=hH (x) Ba y=f (x) arpu uusukiap Mo (xo, o) HyKTad:
KecHUICHH, Oy HyKTajgark yaap opacnaarH 6ypuax ge6 Mo (xo, yo) He
yaapra YTKasHATarR ypHHMajap opacugard Oypyakka ailTHnaau Bi
Yy Ky#duaari ¢opMynasaH TORHAAIH:

_ f’z (xu} —f’. (xo)
8= 7 T )

3.1.3. x — 3pxaun yarapyeuu, u=u (x) pa v=v (x) AuppepeHun-
aanaHyByH ¢ydKunsaap, C — yarapMac coH GJACHH, y XonRa KyHHIar
nidPpepeHunannall Kouaanapy YpHHIU:

1 C'=0. 5 (Cuy=cw.

2. x/=1. ' 4y _ wu-—v'u
' 6. (=)= .

3. (uiv}fzu'ﬂ:o’_ (U) 02

4 (w-v)'=u-vtu.v. 7. (%)’="‘ f;t.

. 8. Arapy=f(u}, u=q(x), avhu y=F(p{x)) — Myparxal dyuxuns
6yaca, y xonaa:

y=f(u) ¢ (x).

9. Arap y=f (x) Ba x=¢ (y)} — ¥3apo TecKapH GpyHKuuaaap 6yaca,
y xona f'(x) =

¥ly)
3.1.4. XocHnanap xaaBaau:

L (@)Y =au*~' &/ (a€R). 5. (e*) =e".u.
2. (\/E)'=2_iﬁ;'u’- : 6. (4%) = 0-a"= ' It v,

|
Y7\
u# ina

V5]

) PR 7. (logeu)’ =

’ (u) z-u.
— N
4. (") =" Ing.q. 8. (Inu) =i
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4, (sinu)’ =cosu-u’.

10. (cosu)’ = —sinu-u’.
! ’
1. {tpu)' = i,
( g ) Cosgﬂ.
2 P e
12, (ctgu) o)
13. (secu}’= Si“: o =tgu-secu-u’.
cos’u :
14. (cosecu)’ == — i;:“'-u’=-——ctg«uw:osecw-m’.
sin“u
15. (arcsinu)’ = L.«
'\/I—u2
16. (arccosu)’ = — L —d

\/l—.'.ll2

U

17. (arctgu)’' = T+
1

18. (arcctgu)’'= — —1+u2-u'.
19. (arcsecu)’ = ———

avVad—1

20. (arccosecu)’= — — L

u\/uz——l

)=chu-u'.

f—e "
2

21. (.shu)"= (

22. -(chu)’= (e”;‘_“); shu-u’.

93, (th)’= (i"-“—)= L.

chu chgu.
? ..Eh_u)’= __._.]'_._.,u-’
24, (cthu)’ = (shu ol
2x+41
x4+3

1- Mnc oa. Xocuna tabpudusan dofizananud, y= PpyHK-

HHAHHHT XOCUNACHHH TOMHHT.
Euum. x ra Ax oprTHpMa Gepu6, Ay OPTTHPMAHH TONAMU3!
Ages 2EAO—1 25—l
Y i¥Axt3  xtd

o (2x+28x—1) x+3)— (x+Ac+3) @x—l) TAx _
- (x+8x+3) (x+3) (x+4x+3) (x+3)
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Ay BHHC Ax ra Huc6ati
Ay _ 7
Ax T (x4Ar43) (143)
Ax—0 na wy HHCOGATHHHD AHMHTHHA XHcOGAAAMHS;
7 7

. Ay . _
= I e ey =

Ulynnait knau6, xocHranuHr Tabpudura Kypa:
_ f2x=NY_ 7
y= ( 43 ) x13?

2-MHcoM y=|x| PyHKuHs xap Karpad x na yaaykcHs. x=0 aa
6y dyuxunn puddepeHUHaNIAHMACANTHTA KIIOHY XOCH KHAHHT.
Ewnw. x=0 HykTaja apryMeHtra Ax opTTHpMa Gepamus, y Xaiaa
GyHKUHS Ay opTTUPMA OVagH:
—Ax, arap Ax<c0 O6yaca,

Ax, arap Ax>( 6¥aca;

Ay_{—l. arap Ax<<0 6jaca,

Ax 1, arap Ax>0 G6¥yaca.

Ay=h3xl={

Hemak, x=0 Hykrana y=|x| pyHKuua XocHaara sra sMac, YyHKH

A,
Ey HACOATHHHT Ax—0 RarH AHMHTH MaBXKya 3Mac.

3-Mucon y=8-—x’ Ba y=x’ napaGonanapuuur KeCHUIMM
GypuyakAapHHH TOMHHT.

Eynw. fapabonanap tenrnamanapuus Gupranukna euuG, ynap-
HHHL KeCHIUMIN RyKTatapu A (2, 4) Ba B(—2, 4) 1u Tonamus. [TapaGovia-
JAap TeHrnaManapuuu Audepenunannaimus: y’'= —2x, y =2x. By
XocHnattapHuHT A Ba B HykTanapiare KHiiMaTAapHHd XucobaailiMH3s Ba
3Cpu  UYH3Hk.1ap opacuaard OGypuak <dopmynsacuiad  Qoiizananut
TONAMHS:

_ a44 _ 8 _ —4—4_ 8
tgp= T{g= — 15 Ba =T =1

Byunan: ¢i=arc tg(——%)na g,=arc tg lis'

3.1.5. y=f(x}) OYBKUHAHHHT sceapupmux xocuracu Jeb, Uy
OYHKUHAHUHE AoTapudMHIaH OAMHTZH XOCHAara aiiTRNaiH, ABHH!

gy =¥ = PO
(ng) == T

DyHKNHAHE OIAHHAAH JorapupMaanad  Qodaasanum  6ab3an
YHHHT  XOCHNACHHH TOMMUIHM  OCOHJaWTHpalH. ®yHkuuaun JAora-
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pipManin Ba AnddepeHunaAnALINK KeTMA-KeT Kyanall Av2apupmux
thiupeperyuansaty 1e6 atanann.
4- Mmuc o PydHKuUAA XoCRNaCHHH TONKHI

33 T—x .
2 3 2
= XxX° . +SIN"X-CO0S57°X.
Y '\/ el

Eunw. By dynxuusing Aorapupmaaimus;
Iny=-§— Inx+In{} —x) —In(l + &%) 431n sinx 4 2In cosx.

TeHFMKHMHT HKKaAa KHCMHHH x GFfinua auddepenttuannaimus:

y 2 ) 1 2% 3 2sinx
o3 x T—x |+x2+ sine - SO " oosx
OyniaH 5 | ox
9'=y(¥_T:7_"I:;5+3Ctgx_2tgx)'

/- dapcxona TORWUPUFY
1. Xocuaa Tabpuprzan ¢ofinanaunb, y== :f—: YHKURA XOCH-

AaCHHH TOMHHT.
. 10x
Hoy="gim

2. y= :/; $yHKUHAHHHT x=0 HyKTala Y3/AYyKCH3 Ba andGepenit- i
aAnanysun G6yanm-6YAMacARIMAH aHHKJIAMNT. _ ' !
3. y=(x+1) :/3—:: STPH YH3HKKa abcunccacH xo= —1 G¥aran

HyKTaga JTKasu/raH ypuHMa Ba HOPMaJ TEHTABMACHHH TY3HHT.
= 1

K: y= /& (x+1) Ba y=—-$(x+l).

4. y==sinx Ba y=cosx 3TPH UH3IHKJap KaHgait Gyp4yak ocThaa
KEeCH1Ia g0 ?

XK: arctg2+/2=70°30".

5. Kyfiupary QyHKUMANAPHHHT XOCHJAAJNAPHHH auppepennrasnain
KoHAaaapy Ba (popMySanapHEd KyuaaG TONHHF:

a) y=—‘l%.i]—; 6) y=x?\1—x%;
4 —-—'_"_2 .
B) y=sin‘x-+coghe; ) y=\[1+cos’ ;
sin’s | =tg’x—3tgx 4 3x.
B) Y=’ ¢) y=tg g
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I- mycraxus v

I y= 4:_‘ " 3rpd UH3HKKa Xo==2 HYKTala JTKa3HJATAH YPHHMA Ba

HOPMA/HHHT TEHITAMACHHH TY3HHT.
Ki y=—5+28a y=2x—3.

2 y= 3x—2 byskuna XocHJackHd TabpupAad  ¢oiiaananub

TOMMHT.
29

(x40
3. Kyitnaary $yRKOHANADHHHT XOCHJACHHHE TOMHHI:

_ Bt 6) y-_—-g-@;
a) y: Nk T+ v

B} y== 3xsin’s -+ 3cosx —cos’x;

2) y=( sinx )2;

i4cose

—tott _otott.
ry y=tg 5 ctg >

e) y=cosec2—‘2£.

2- dapcxona Tonwwpuru

Kyfinnard ¢yuxkiumanapHurr Xochaanapuud audepenunannalll
Kouaanapu Ba dopMmynaanapunan $oitaananub TonHHr:

1. a) y=x’sin2x; 6) y=etg2x;
B) y= \ij“-l-sin"‘x . r) y= \/x2+l .ctg®x ;

n) y=3"%, e} y=e "V,

2. a) y=@r—ctg'n)y  6) y=In*(Vx—2");
B) y=Intgvx; 1) yme— VI-utd
p) y=shx® ) y=arctg\/w.

3. a) y= (2 —tg'2x)% 6) y=rth’;

B) y=Ig*(x*—sin®2x); r) y=arcctg ‘\/l—i—e"‘*’;
2) y= (sin2x)“**; e) y= (¥4 1)°%

(x—2)° Va—=1

. ) y= .
Vo-nie—a" Vernt - Viera®

4, a) Y=
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2- mycraxus uw

Kyiiuaarda QyHKUHANBPHHHT XOCHAAJapHHH TOMRHI:

. 14cos’x

6) y= 3 ; ;

) Y 1+sin2x ’

B) y_=(3sin2x_cos3x)2; Hl") y=e*;-cosgx.

6) y=(sin*3x4cos’2x)?;
r) y=sin®3x.tg®2x.

6) y=(+ctg’20)®;
r}y y=cos2x.e~ .

1. a) y=x2-cos:’2x;

2. a) y=x>.eciss
B} y=Inarctge™*;
3. a) y=rx-ctgldx;
B) y=cos (x' —tg'x);

4. a) y= mM-

I
1

B)yzxﬁ; r) o=

6) y=e‘\/l —e® —arcsine*;

2. {2+ 1)?
(x—2EFT

2-§. JOKopu TApTHGAK XOCHAANZD

3.2.1. y=f(x) GYHKUHAHHKT UKKUR4L TAPTUOAU EKH UKKUHYU
‘ocusacy  ne6 yRHHr OGHPUMYH TAapPTHOMH XOCHAACHAAH OJMHHraH
;0CHAara, AbHM (y')’ ra afiTunanm.

Hkkuuun TapTubaK xocuia KydHaarunapHHur Gupu Gunan Gearnaa-
1a0H: :

" aw dsy
y L f (x)‘ dx2 *
Yy=Ff(x) OYHKUMAHHAT n-Taprulsu Eku n-yocusacu nAeG YHUHC

n—1)-TapTAGNH XoCHAACALZAH OJMHNaR Xocujara adWTHAaiH. n- Tap-
HOJH XocHaa ydyR yluGy OeirnAalinaphad GHpH KynnaRHAaZH:

a"
() gin) Ll
g™ P (), —
Benrunawra kypa

. y(n] . (y{u—l})l .

i- MHc o g=Inx GYHKUHAHANT r1- TAPTHOIH XOCHAACHHH TOMHHT.
Eapw. n Mapra kerMa-ker Aupdepenunannal, kyhngarura sra
ifAaMu3;
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NapaMeTpuKk TeHrnaManap Ounar OepuaraH QYHKUHSHHHT MKKHHW
TapTROIH XCCHAACHHH TOMHHT.
B} ¢4 ef—2% ] =0 TeHrnaMa 6unaH OWKopMac Xonja Gepuaral
y (b%IHKILHﬂHHHI‘ HKKHHUH TapTHGAH XOCHJIACHHY TOIHEHT, '
2. a) y=x*sin(5x—3) GYUKUNAHHHT HKKHHYH TapTHO/H XOCHAACH
HA TOITHHT.
6) Yuwo6y

NapaMeTpuKk TeHMMaMmanap OuaaH OGepnaraH QYHKUHAHAHT HKKHHYE
TapTHOAR XOCHAACHHH TOMHNF,

B) X44°—3xy=0 Tenrnama Guaawu ollKopMac Xoviaa GepuAarar
¥ GYHKUAAHHAT WKKHHYH TapTHOMR XOCHAACHHM TOIHHT. '

3. a) y=-%ln2x OYHKUHAHUHT HKKMHYH TapTHOAH  XOCHAACKHHE

TORHHF, _ i
6) Y6y _

l x=sh’, '

1

e
NapaMeTpHK TeHrnaManap OuaaH GepuaraH QYHKUMSHHHT HKKHHYN
TAPTHOJAH XOCHJAACHHA TOUHHT, . :

B) x —-x_y-[-y‘=l TeHrJaMa OunaH ollkopMac Xoajna OGepuiaras
. QYHKUMAHHHT HKKHHYH TAPTHOAH XOCHAACHHH TOMKNT.

3- §. dyuxuusnanr anddepenunaan

3.3.1. y={(x) dynkunsauuar auddepeHuHany 1e6, YHAHAT OPTTHPMA-
CHHUHI 3pKAH ¥3rapyBUH x HHHI OPTTHPMACHTA HHCOATAH UH3HKJH
G6¥arad Goll KHCMHra afiThnans.

y=f(x) CGyHKUHAHHHr auddepenunann dy Ouaan GeATHAZHAAM.
DyHKUMAHUKT AnGdEPeHIHaN YHUHT XOCWAACH OHNaH 3pKAM Yara-
PYBYH OPTTHPMAacCHHHHT K¥nmalTMacura TeHT:

dy=f(x}Ax &xn dy=y -Ax.
PaBwanxh, dx==Ax. llly ca6a6au

dy=f(x)dx &kn dy=y'dx.

Jduddeperninan reoMeTpHK XnaXxaTaan y=/{(x) PyHKumMa rpacpurnra
M{x, y) HyKTaaa ¥TKasAAraH ypHHMa OPAHHATaCHHHHT OPTTHDPMACHTrA
TeHr (y20 waKa). '

QyHKRRAHART guddeperHtyann dy YHHHT Ay OPTTHpMacuiaH Ax ra
HHCOATaH IOKOPH TAPTHO/H YEKCH3I KHMYHK MHKAOPra $hapk Kuiajg.
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20- waxn

3.3.2. Arap u=u(x) Ba v=y(x) byuxkousarap AndpdepeHuHanna-
nysun Gyaca, y Xxonaa auddepeHudansuer Tabpudu Ba sudbepeHin-
panall KouganapuaaH Gesocutra muddepeHUHaSHRHT aCOCHA Xoccana-
pHTa sra G¥aaMus: )

. d(Cy=0, 6ynaa C — y3rapmac.
d(Cu) =Cdu.
d(utv)=dutduv.

d(u-v) =udv--vdu.

d(%)= —"qi‘--ﬂ—“d—"— 6yHiaa vz=0.

v
df (u) =Fa(u) -it’dx=f’(u)du.
i-MHCOM y=t&2x byHKuHA paHddepeHUHATNHH TONHHT.

Eun w. Onauue GepHara QYMKUASTHHHI XOCHAACHHH TOMaMH3:

B o

y'=8tgx . 12 = 8ig*2xsec?x .

0082 X
Y xonna dy==8tg2x-sec?2xdx. .
3.3.3. yif (x)g GYHRUNRSEAHE RKXun4a TapTubaru Oupdepenyuart net

OupHAuH  TapTHGaH AuddepeHunannaH oaHHraH Anddepenunanra
afiTHAAAH Ba ‘
d’y=d(dy)

kKabp GearuaayaiM.
y=F(x) QyHKUHANWHT n- T@PTUG AU Quppepenyuaru ne6 (n—1)-Tap-
THOAR N PdepeHuManAay WIHATAR AnddepeHlHanra AaATHAALE, ABHH!

d*y=d(d""'y).
y=Ff(x) ¢yhkuus Gepuaran 6yaub, GyHaa x — 3pKAH ¥3rapybuu
6Ysca, Y XOAAa YHHHT ©OKOpH TapTH6ah Anddepenuuaniapn ynly
popmynanap Gyinva xucofkanann:
FPy=y’ds’, dy=y"ds’, ... , d"y=yrdx".
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NlapaMeTpHK TeHMMamalap Gunar GepharaH QYHKUMAHHHT HKKHHY
TapTHOAH XOCHAACHHH TOMHHI.

B) €'+ e/ —2%—1=0 TeHrnaMa GuAaH OWKOpMaC Xonja Sepuara
Y q:gnxunauuur HKKHHYH TapTHOMH XOCHNACHHH TOMMHT.
. @) Yy=x"sin (5x—3) OYHKUMAHHHI HKKHHUA TapTRGAH XOCHARCH

HH TONHHL. _
x==In{,
=1

¥=

6} Ywoy
lapaMeTpHK TeHrnaMadap OGunan Gepuirad QyHKHHAHEHT HMKKAHY
TAPTHOAH XOCHA2CHHH TOINMHT.

8) x"+y3——-3xy=0 TeirraMa OunaH oukopmac xonaa Sepuara
4 GYHKURSAHHAT HKKHHYH TapTHOAH XOCHAACHHH TOITHHT.

o
3. a) y=%ln2x OYHKOHSIHHHT  WKKHHUH  TapTHOIN  XOCHAACHH

TOIMHT,
6) Y6y

1
ch®t

x=sh?,
y ==

NapaMeTpHK TeHrNaMalap Ouiad Geprarad QYHRUMAHHHE RKKHHYI
TapTUOAH XOCHAACHHH TOMHHT, - ..

B) x‘-—xy+y‘=l TeHrAaMa OHAaH owxopMac Xonpa Gepuaral
. QYHKUMAHMHI UKKHHYH TapTHOIH XOCHIACHHH TONHHT.

3- §. ®ynxunsnunr aupdeperunany

3.3.1: y=f(x) dyuxunanuur gudpdepenunaniu aed, YHHHT OpTTHPMa
CHHHRI 3DKNH ¥3rapyBUH x HHHI OPTTHPMACHra HHCGATaH YH3HKJ
Gynran Gowl KUCMHTA aliTHIAAH.

y=f{(x) Qynxunusuunr auddepeHunann dy Gunauw GearuaaHasu
PyYHKUHAHHHT AHdbepeHUnaNy YHHET XocuaacH GuaaH 3pKAH  Yara-
PYBYH OPTTHPMACHHHHI KynafiTMacHra TeHr:

dy=f(x)Ax &xu dy=y -Ax.
Paswauku, dr=Ax. llly ca6abaun

dy= f (x)dx ékm dy =y'dx.

Huddepenunan reoMeTprK Muxataad y=F(x) GyHKuus rpadurura
M(x, y) WyKkTaja §TKazuaraH ypHHMa OPAHHATACHHHHI OpPTTHPMACHTA
TeHr (20- wakn). _

Oyukunanunr anddepeHnuann dy yuuur Ay opTTHPMacHAaH Ax ra
HHCOaTaH IOKOPH TapPTHOMH YEKCH3 KHYHK MAKAOPTa (apK KAJadH.
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20- waxn

3.3.2. Arap u=u(x) Ba v=v(x) ¢pyukunsnap aupepenunanna-
HyBuUH G¥aca, y Xonaa audpdepeHUHATRHHT TabpHbH Ba AdddepeHlH-
annaw Kouganapuaan GesocHTa AnddepeHuHaNHRHrT acocuil Xoccana-
pura sra GynaMus:

d(C) =0, 6ynaa C — yarapmac.
d(Cu) =Cdu.
detrv)=dutdv.

d(u-v) =ud0-};dvdu.

i vdu —udv

d(v)— a 6ynra vz<0.

di{u) =F.(u)-wdx=f (u)du.

1- Mfu(c)o Jl.fly(——-)t 2x dynkuna anddepeHuHaInHH TORMKT.
Eunm. OnauH OepHarad PyHKIHAHHHT XOCHNACHHH TONAMH3:

< LW

. -’ ! 1 .
y =8tg%x . — = 8tg2xsec®2x .

Y xonpa dy=~81g*2x-sec’2xdx. .

3.3.3. yg_-f(x)g GYHKUHARKHT ukkunsu raprubau duipepensuasu neb
Oupunun - TapTHOaM AupdepeHuHannaH oNHHraH ARH¢PepeHUHaara
afiTHnajgH Ba

d*y=d(dy)

KaGu GenrunaranH.
y=F{(x) QYHKUHAKUHT n- TapTubru Judpepenyuaru 1e6 (n—1)-rap-
TH6/K pHpdepeHInaNA2H ONHHFAH IR Peperdnanra afdTHA2 AN, A'bHH!

d*y=d(d""'y).

- y=f{x) ¢PyHkuua Gepuaran 6ynu6, Gywna x — 3pKAH ¥3rapyBuu
6yaca, y xonaa YHHHr OKOpH Taprulan anddepenunasnapy ywoy
dopMyaanap 6yfinua xucoOlHaau:

Ly=y'ds’, dy=y"ds’, .. , d"y=ymdx".
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2-Mucoa y=x(Inx—1) OYHKUHAKUNT HKKHHYUH TAPTHGAH Rudde-
PpEHUHAAHHA TOMNRHT.

E4uw. Bepuaran $ydakuHAHHHT GMDHHUYH Ba MKKMHYH TapTHOAN
XOCHAARAPHHNH TORaMH3:

| CI |
y=Inx—1+4x- —-;-—-:lnx, 4 =-.

Hemak, dy=Inxdx, d*y:% dx®.

3.3.4. Oyukuuaauur dy anddepenllHain yHAHT Ay OPTTHpPMAcCHEAH
Ax=dx ra Huc6aTaH IOKOPH TAPTHOIH HEKCH3 KHUMK MHKAOPra Qapx
KuAaah, Wy cab6aban Ay=zdy éxu

f(x+Ax) —f(x) = (x) Ax,
flx+Ax) =[x} +F (x)Ax

popmynara sra Gjsamus, Gy opMyna ¢yHKUHS KHAMaTA2pHus
TaKpuGuit xucobaamwnapia Kyanawuaanu. '
3-mucon arcsin 0,51 HuHr TAKpHOWil KufiMaTHHU XHCOGAAHT.
Eunw. y=arcsine pynkunaue Kapafimns: x=0,5, Ax=90,01 e6
oub Ba arcsin(x+Ax) sz arcsinx+ (arcsinx)’Ax ¢opmyaanan doitaa-
JaHuG TolmaMu3:

OyHaan

|
Vi-05?
=—g+ 0,011 ~~ 0,534 .

arcsin0,51 ~ arcsin0,5 + + 0,01l = -,

Myupali Kuau6, aresing,51 20,534 paanan.

4- dapcxona Tonuupury

1. y=2x°45x% pynxuns GepnaraH. YHuHr:
a} OPTTHPMACHHH TOMHHT,
6} opTTHpMacHHUAr GO KHCMHHH TONHHI.

XK: a) Ay=(6x*+10x)Ax+ (6x+5)Ax* +2Ax%;
6) dy==(6x*+10x)Ax.

2. Kyhunarn Qynkupanapennr Gupuiyn Taprulbay  Auddeperiiy-
aNNapHHEH TONHHE:

a) y= -\/l+x2; 6) y=arcsin-l~; 8} y=in{x+ \/l+x2).
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3. Kyhuaarn QyHKUMSNAPHAHT HKKHHYH TapTHGAk Auddepenutu-
W PHHH TOMHHT:

a) yze";’; 6) y=x(lnx—1); B) y==arccosx.
4. Kyhnpary ¢yHKUMSASPHHAET yuhHud Taptuban anddepentiu-
NINAPHHE XUCOBAAHT!

Inx

a) y==cos’2x; 6) y=(2x—3)% =) y=—-

5. Kyiugarn QyHKURATApHHHT TaKpuOuit KuMaTiaprHd Beprya-
NaH KefIMHFM UKKH XOHACHra4a aHWKAKKAa Xucobsaur:

a) x=1,03 12 y=x>—4x*+5x+3;

6) x=02 Ra y=1+x .

JK: a) 5,00; 6) 1,10.

6. {jﬁ HWHT TaKpUOHIl KMAMATHHH BepryanaH KeflHHMH HKKH

XOHACHIaYa aHUXJAHKAA XHCoGAaHr.
MK 2,08.

4- mycraxus nid

. Arap

a) y=£Inx; 6) y=e**.cos2x
6jaca, dy, d°y, d°y andpepenunannaphu XHcoGNaHF.

2. OYHKUHANAPHHURT TakpuGuii KHAMaTIapuHi BEpryilaH KeHHH-
' MKKH XOHACKra%a aHHKJAHKA& XHCoOAaRF:
S N—x

14-x"°
6) x=098 na y==\x>—~7x+10 .
H:oa) 1,03; 6) 2,09.

a) x=0,! na y=

4-§. Pona, Jlarpanx, Kowu teopemanaps.
Jlonnradb xougacn

34.1.Poaa teopemach. Arap y={(x) QpyHkuaus |a, b] kecMana
y3JyKCH3, (@, b) opaankaa Audeperunannanysuu a f(a) =f(b) 6¥nca,
y XONAa aKaaau 6uTTa liywaal x=¢ (a<<c<b) HYKTa MaBKYAKH, yHAQ
f*{c) =0 6%nanu. .

By TeopemMa XoCHNaWWHT HoOMJaPH €KH  WIAH3NAPH  XaKKAaFH
reopema XaM AefMaand.

JdarpaHx TeopemacH. Arap y={(x) cbyuxuuaja. b] xecmana
yaaykcus, (a, b) opaanxaa muddepennnannanysun Gyaca, y xoasa
aKaaau 6uTTa WyHIall x=¢ (a<c<Cb) HyKTa MABXKYIKH,

f(6) ~f(a)=F(c}-(b—a)

fynann.
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1
By Teopema ueknn afiupMmanap xakuaaru Te ;
opeMa xam meftHaajin.
R Kown reopemacn. Arap y=f(x) sa §=@(x) pyuxunanap o
6] KeCMala yalykcus, (a, b) opanukia Auddepenunannanysun, Ly
HaaH Gupra Oy opankkza ¢ (x) =0 Gyaca, Y X0MAa aKannd GutTa
WyHIal x=c(a<c<Cb) HyKTa MaBXKyaKH,

) —fta) (e} .
(B —o@) ~ g

.

6)"mfum, GyHaa l(b ];!:q:;(a). 2
-MHcoux [1,5] kecMana f(x) =x* —6x41
TeopeMacH YPHHAMMH? X HHAr K{asuzlaﬁ Knﬁua;tn:??’?z;ggﬁ6§:§ﬁ?w

Evvww. f(x) ¢ynkuws x umar Gapua KHEMatIapuia y3ayKcus,
AndpepenunansanyBid Ba yurur [, 5] xecma oXdupnapHiary Kuitmar-
Aapu Tehr: f(1} =f(5) =95 6yaranu yuyn Poan teopemac WwapTrapn
GaXKapunanu. x HMHT [ (x) =0 Gynaauran Kuiimart f(x)=2x—6=0
TEH[JIAMAJAaH AHUKAAHAAH, ABHH x =3,

2-MHcON f(x)=2x—x" orpH unauxumnr AB &fmna wyngah
M HyKTauH TomMHrKM, 6y RYKTaza SrpH  UH3HKKa yrrasuaran
ypukMa AB Barapra napaitea 6yacun, 6ynaa A(l, 1) sa B (3, —3).

Eunw. f(x)=2x—x" Oymkumws x Huar Gapua KnHAMaTAapHIa
Y31yKcH3 Ba nuddepedunannadyeun. MHsaanaérran M HyKTana
YTKasHATaH ypuHMaWMHr Oypuak kosdduumedTH wapTra Kjpa

f(6) —f(a)
~p_a T2 TeHT, HKKHHYH TOMOHAAH, JlarpanX Teopemacura Kipa

HKKATa a=1 Ba b==3 KuilMaT opacuaa
f(8) —f(a) =F (¢) (b—a)
TEHIIMKHH  KaHOATNAHTHDYBYH x==¢ KHiM
F (%) =2—2x. Ternumn KniimaTaapuu K¥ficak, AT MamNyR,  Oynia

fBY—f(1)=@—1}f (c)

(2:3—3) — (21 -1} =(3—1) (2—2¢).

By oxupru Terrnamaum ¢ ra HucGatad eucak, c=2, f(2) =0. LII .
Kiau6, M HyKra (2, 0) koopaunaranapra sra.  [(2) =0. Ulynnan

b —
3-mucon f(x)=+/(x—8)® Pyukuun yuyw [0; 10] Kecmasa

JlarpaX TeopeMacH JpRHMTuMH?
Eunw. f(x) dyskuus x wuer Gapua KHAMATAapHAA Y3/NYKCH3,

aMMO YHHHT ['(x) = xocanacH {0; 10) opanukHumr x—=8§ nyk-

EKH

2
3%‘.\:-—-3
;‘a(;réna MaBXyA sMac, wyWra Kypa Jlarpawx TeopemacH YpHHAH

342, AdnKMaCANKAADHH oOYHWHHHT JlomHTaas

0 .

KOHRAcCH (F EKH {% KYPHHNUIIAATH aHHKMACAHKAAPHH O4MIL). F(x)

Ba @{(x) OyHKUHANAp xo WyKTaHMHT GHpoOp aTpoduaa (xo HYKTa-
152

Wt fanaad Tamwkapu) AnddepeHlHarnaHyBUH Ba ¢’ (x) =0 GyacuH.

Avap lim f(x) =lim g(x) =0 &ku lim f(x) =lim @(x) =00  G6yunu6,
x--ru .I'—-'Xo ) X‘—-ﬁ X—FIO

ln ",,-{-’5}“ Mapxkya 6yAaca, y xonda lim ) im “—") 6ynanm.

vey ¢ (x) y ¥ y =iy e{x) w—+xz @ (x) y

x »00 Aa XaM JIOMHTaAb KOHAACH YPHHJH..
0-00 8KH 0o — 0o INAKJAHAATH aHUKMacCAHKAAp anreGpaHK aaMall-

THPHILANAD OPKAJH % €KW — KyPHHHULZATH 3HHKMaCAHKIapra KeaTh-

prau6, cyurpa JIonHTaabs KongacuaaH ¢poAlaAaHHIaAH.

0°, oo” éku 1 KYpPHHHIUAATH aHAKMACAWKAAp norapudmaa
opKani % EKH —- KYPHRHUILATH AHMKMACIHKIAPra KeATHPHAA/A.
4-mucoa lim x"‘;mx HH TONHHT,

a—e(

E u u m. Uporarunr cypaTh Ba MaxpaXH x-+0 la HOITa HHTHAAJH,

¢ N :
wy cababay o WaKAHAarH aHAKMACAMKKA SraMH3. Jlomitanbh KoWaa-

cniaaH oiganaHcak,

lim x—sing lim 1l —cosx = {im _|
x — 1 r _— .
20 Xa x—) 312 x—+0 6x 6

By epaa JlonATanb KOHAACH HKKH MapTa KyAAaHHMAH.
5-mucoa limxiny HH TONHHT. :

x—l}

Eupw. 000 WaKAHAATH AHHKMACAHKKE 3TaMH3, £Inx Kynait™a-
I _ _
HH —"Ii 6yanuMa Wwak/MuAa Wbonanacak, HaTHKala —  WaKAWAArH

—

aHHKMACAAKKa 3ra 6ynamu3. JIOMHTanb KOHAACHHH KyanafMua:

1

limxine=lim-™ = lim—*— = — 1 limx?=0.
20 =0 1 x=+l} __2__ 2 x—0
2 2

6- Mmu coa. lim{sinx)* HW TOMHHI.

x=0

Eunw. 0° Wakaufarn aHUKMAC/AHKKA 3ramu3. Depuw/ran ¢yHKkuu-
AHR y GuaH Gearunal: y= (sinx)*, 6yRH JorapHpmralimua:
' -
. In sinx
Iny=1x In sinx = ——.

X



JlonuTtalb KOHAACKRH K¥AraiiMH3:

cOsSX
. . Insinx . i
limlay = lim— = [im—2% =
=0 30 J_ x—+0 ___l_
P 2
. xcosx . x
= ~lim———= —lim x-—~:+~—-cosx)=0.
0 SHX 2} SInx

tlynpad xuan6, limy=e’=1 .

2w}
5- dapcxona ronwupury

L. [—1; 0] Ba {0; i} kecmanapaa f(x) =x—x* pyrkuus yuyn Poan
TeopeMacH YpuHAHMH? Arap YpHHIH G¥Jca, ¥ Xonjda X HHHF Terdwau
Kuﬁmamapnuu TOMHHT.

Dy e

Kox= =+ 73

2, f(x) =x*—4x+4+3 dyuxuns HAOH3NADH OPACHAA XOCUJAHHHT
HAAH3H GOPAHTHHH TeKIWMHPHHT.

4 3
— Ba | — \/x dyakuuanapra Jlarpawx Tteo-
peMacusd Kymnal 6Vaaiumu?

4. Kailcy nykraga f(x) =4—x° Odynxumsra yrrasuaram YPHHMa
A(-2,0) sa B(1, 3) uykrarapru TopTHG TYpyBUH BaTapra napaanen?

), 6 (=0.5; 3,75) nykraza. <
5 f(x)=x" Ba @(x) =x° Qynxunanap yuyn Kowwu cdopmyracuuu
€3HHr BA ¢ HYKTAHH TOMHHI.

6. Jlonutanb KounacuiaaH GofinaAanis, MHMATIAPHH TOINHHT:

3. [—1, 2] kecmana

. BT a2 )
a) l‘_{? FORrrE k) ll_l:lc'll tgx-lnx ;

. igx-—sinx . sin
6) EILI — e e) Lng {tgx)™;

N . 3y
B) lim G %) lim (143 )

7
K: a) = 6) 3; 8) %; r) -é—; ) 0; e) I x) 3
5- mycraxus uw

1. [—4; 1} xecMana f(x)=1— %}E Gbynkuua yuyn Poan Teopemacu-
e KVanal 6ynanumu?
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2. Yty

a) f(x)=arctgr dynkunsa yuyn [0; 1] xecmana;

6) j(x) ==arcsiny ¢pysxunn yuys [0; 1] recmana;

B) f(x) =1Inx Qpynkunsa yuyy {l; 2] kecmana Jlarpaux thopmMynacHin
E3MNHC BA x=C HH TONHHI.

4 ] 4 i
K a) ;-—l; 6? l—?; B) R
3. Yoy
a) sinx Ba cosx Qynkuuanap yuys [0; 3] xecMana;
6) x* Ba +/x dynKkuusaap yays {i; 4] xecmana Kown dopuyaa-
CHHH €3KHT Ba x=¢ HA TOMHHI.

X: a) 55 6) (Lf-)2

4. Nonutadp KouaacHAaH ¢ofiaanannl KyAngard JuMHTAaphH
TOMHHT:

g
a) lim£=2"_ 6) lim-——2— ;
x—0 l““"'x) ! fa | ln{l—x} '
B)Ilillol arcsinx-ctgx ; r) ll_-ﬂ‘;l (%—ctg*x);
1
a} lim (n--2x)“*%; e) }_l_rg (x+42%)".

K:a) 2: 6) oo; 8) 1;1) ~§—; n) I e) 2

5- §. Tenop ¢popmyaacn

3.5.1. Arap y=f(x) oyuxuua xo HyKTanuur Oupop arpoduaa
{n4 1)- TapTu6raua xocuaanapra sra 6yaca ((n+41)- TapruGan xocuaa
XaM KHpaas), y Xoltda Oy aTpoHHHr Xap KaHRaf x HYKTacH YuYyH
n- TapTHOIN Ternop Ppopmyaack YpUHAH!

1) =+ o (o) - g (5= 29"+

f(-‘l) (xo)
nl

4ok (x—x0)"+R,(x),
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_ @)
G6yHaa R, (x) = PEN
InaKAHaary Koadux xadu he#kunagu, E HYKTa x Ba xp HyKTaja
opacHia €TadH, STHHH §-_xo 8(x—x0) Ba 0<<B<1.

1-MACoN f(x) =x>—2x"+3x+5 Kynxaan# (x—2) HKKHXaAHAE
6yryn MycOGat Aapaxaaapd Gyituva &figur.

Evnw. Macananu xan KMIHIWE yuyH Kynxamm Ba YHHB
XOCHAANaPHHHAT Xo=2 HYKTaZard KHAMaTAapHHH TOMHI Kepal
Teruwan xucoGnaiwnapru Gaxapamus:

(x —xq) " 1! Tedinop dopMmynacunuHr Jlarpam:

[x) =3¢ —dx43; [ (x) =6x—4; [ (x) =6; n324 yuyH for (x) =1

Byuaau: f(2)=11; f/(2) =7; {7(2) =8; [""'(2) =6.

Hemax,

F(x) =x3— 2624 3x4-5=11 4 T1ixr—2) +2!(x—-2) +3 {x 2)3
8KH

f(x) = =22+ 3x4+5=1147(x—2) +4(x—2)*+ (x—2) 3.
2-MHCON xp=—1 Aa f(x) =¢" DYHKUHA YUYH YUHHUH TapTHOA
Tedinop dropMynacHuu ésunr. : .
Eunw. Bapda n nap yuyu f(x) =e* pa fm{—1) =!  skam
paBliaH. coo
JeMak,

+l x;{;l_i_l (x+l) +l {x+l) +Rs(x),

(x+1)*

0 , 6y epaa £ HyKTa x Ba — 1 opacha

uy 6uaan Supra Ry(x) =e°

6TagH 8KM

§=—1408(x+1), 0<<B<L

3.5.2. Arap Teiinop ¢opMynachza xo=0 ondHCa, ¥ XN
n- TapTHOAM MaknopeH dopMyaacd XocHa G6Vaamu:

o =f0) + HO g L0 oy L Oy g (),

@
(n+1)!
opacupa €rajm, ibHH E=0x, 0<<0<1.

6yHna R.(x)= KOVIHK Xaf, § HYKTa x Ba 0 HyKrada:
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Bab3n ¢pyukuuanapauur Maxnopex dopmynacn Oyiuya éfiHiMach-
HH KeJATHpPaMH3: _

. x, ¥ X & e,
e =l+‘ﬁ'+"§r+ oo +?+ (ﬂ+|“x * t

. x X n P
Slnx=—l'!—'—‘-:—3!—+ﬁ— . —"("‘"l) +H (2"“])!"‘
x?-'l+l
4+ {—1)"cosbx ———— (2 i’
2 I " ntl 2! -
cosx=1— 21 +*I!—— "‘-("“l} (2n)!+('—'l) cosﬁx—(—m )

(l+x)"‘—l+—x+ m(m 1) 2+ mim— ])(m -2} 3+ +
1!

+ m(m_”iiﬂ n+1) x _|_ m(m_(l:-'-(l’;‘!"‘”) (l+3x)m—u—].xI|+l'

Flx) = (1 4x)" bynkuusHuHr EAnaMack buroNuar iuana neiinna-
JH.

3-mucon Maknoped ¢opmyaacu €paamuaa f(x)=In(l+4x)
PYHKUHAHH x HHHI papaXajapH O¥inua efunr.

E4uuw f(0) =0 3kauu pasiiad. Bepuarad QpyHKUHAHHHT XOCHAE-
NAApHHH XHcobnaiiMua:

PO = M0 == i ') =5
MW =2 [ = (=Dt e
lynnait Knauo,
FEO=1; [(0y=—1 [f7(0)=24 [oN{0)=-3I,.
FOO) = (=D =k )
Bynaphu Malmopen q;opmynacn;a K?ﬁcax,.
1n(1+x)_x—§ *’33,2‘ "4‘!3‘+...+

+ (=0 B2 R )

eKH _ -.
ln(l+x)=x—§+~f3—3—-—%‘+ o+ (—l)"“—f—-}-R,,(x). By epaa
. P 1 '

KoMIHK Xan R,(x)= (-1} 2 Grg , £ HyKTa 3ca 0 Ba x HYKTa-

Jdap opacuia €rTalH.
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6- dapcxona ronumupury

. f(x) =2x*—~3x*+5x+1 Kynxaau -
Kanapn Siams i+ + ¥ H x| HKKMXaAHHHT napa
;lc f(x)1=—9+17(;r(+)1)Jg(x+1)’+2(x+1)3-
- Xo=1 Hykrapa f(x})=+X oyukiuna y
Tedinop ¢popmysiacaun E3uur. by ROYIH Y Tapr6an

K f)=1 =250 + 20— 1) — E e 1) 4 Ry(o)

— ¥

Oy epaa Ry(x) = —?2% (LT”-—
g7

3. f(x) =tgx PpyHKUMR yuyH HKKHEHY -

naon J ) =1 yuy # TapTuGan Maknopen dopmy
. 2 142sin’g
Kif(r) =x4— . —/——F
fo) =x+-5 - —EERE

éBH:;‘ f(x) =xe* byHxkuua yuyn n- rapTH6ay Maknoped ¢opmynacunn

. Z i x +i
K [0 =t i+ + o (Bn e,
6- mycrakus uws

1. Kynxannap éfnamacuny Esunr:

a) f(x)=2"—2¢'+x*—~x*42x—1 un (x—1) mKKAXaz Aapaxka-
Jdapu 6¥iAuua; e

6) f(x} =x'—5x"+x*—3x {4 kynxaauu (x—4) HKKuXax AapaxKa-
Napu 6yfinua.

‘2. a) xo=2 HyKTana f(x) —_-xTxl PYHKUUA yd9yH yUHHYM TapTuG-
an Teinop dpopMynacHun €aunr;

6) xo=1 HyKrana f(x)=ﬂi‘(l—i QYHKUAR  yYyH YUYAHYH TaprHOaH
Teiinop dopmynacuuun éanur.

3. a) f(x)“=arcsinx QyHKUMA YUYH yusHuM TapTHOAM Maxnopen
dopMynacunu €3HHr;
o g;uf?l(l‘x) =Ssin‘x QyHKUUA y4yH 2n- TapTHOAM MaKnopen opMyaacu-

8- §. Takpubuii xncobaawnapra
Teiknop popMyaacHHHRT TaTOHXH
Teinop dopmynacu uxruépuh f(x) dyuxupsaun

f(x)zf(xo)+ﬂ,f!'i~}—(x—xo) + “;") (x—x)*+ ... +

f (=) (xp)
nt
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+

(x—xy)"

wYuxan Wwakaxpa Takpubuii  ndofanall uMKoHHHH Gepaaw. By
u;nxan n- rapruban Tedaop rinyadu nefinnaan. Xycycad, xo=0 Aa
N- TapTHGan Makaopex Kfnxaduea 3ra Gynamus.

Bab3y GyHKUHARapEAHT Makjaoper KYAXafH IWAKJAWAACH TaKpH-

fuh nboranapuHn KeATHpAMH3I:

e*z1+—1%+§+--- +-ﬁ1,:
n—1
sinxzx——';-?-%-% — .+ (—l)"““@é‘:‘rﬁ ;
x2 x" a x2!l -
cosxml — o+ - — .+ (=D

(40 4 4 2ol ey elmele mond ] g

n=1, 2, 3 ne6 onr6G, Kydugaru TaKpuOnit dopMynanapra osra
6ynamus:

. P
N IR S TR NI ST o
. . £ T
SINX X, SXRSX—— s:nx~x—?+m,
£ £, X 2
cosx~l——~2, cosx~l—7+—24, cosx~l——2.+
4 G
X X
AEETE R

mim—1) 2

(I4x)"=1l4+mx;, (14+x)"=14+mx+ — X

(l+x)"= |+ mx+ m(m;”x2+ M{m_')ﬁ(m_m X,

Keatupuaran GyHKUHANAPHHHE Xap OUPH yuyH TaKpnGuilh dopmyaa-
Aap aHUKIHKHHHT OPTHG GOpHIUH TapTuOHia Gepu/iraH.

Tedsiop (Magnopen) ¢opmynacH ¢yHKUHAAaP KHAMATAAPHHH
Gepuarad aHHKAMKIA XHcoGnalinapiaa KyanaHuaaad.

MacanaH, f(x) QyHKOUAHHHT ¥=g HYKTaJard KAHMATHHH XaTO/IHIH
¢ AaH KaTTa Oy/iMafiauraH aHHKAMKA2 XucoGsaw yuyw Te#nop
KyntXaauHH WyHAald k- TapTHOraua onuw Kepakku, Oy £ coH | R.{(a)| <Ce
TeHTCHINMKHH KaHOATJAHTHPYBUYH 7 JSAPHHHT 3HM KHYHTH KHJRG
TanJaHaIH. '

I-Mucona e cosuan 00,0001 raua aHuKAHKEA xucobiaHr,

Euuw x=a=1 sKauauruuu Xucobra oicak, Maksopen popmy-

Jacura Kypa:
o

e=f(1)=1+J+5 + - +o+ Rall) .
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.
n HAHT R, (1) = ﬁﬁ < 0,000]1 wapruu KaHOATAAHTHPYBUYH

KHUHK KHAMaTH k=6 6Ynamu, Synna O<c < 1. Jemak,

1 1
exltqp+ g+ . + 5 = 2718.

3 ——
2-MHcoOA V29 rmBr KuiMatHam 0,001 raua AHHKIHKAZ XHC
JAHT.
Evu w. Bepuaran wiausun Gywnai ndonanaimus:

3,— ; 3 -
VB = VITF2 =3 i+ = 3(1+4F.
Ywby 6unoMuan &iuamMazan pofinananamus:

(Ifor=l4qet 2oty
+ mim—=1)..(m—n41)

P X'+ Ry (x) .
By epaa
Ru(x) = MEZNAB=A) pntrg gy mmnst g cp ey

Ra(x) HMHr KuiiMaTHHE YpHura KyanG, _
(l-i—x’)"'zl-l—%x-l— m(mzl—ll x2+ ot m(m—-l)‘..i;n—n+l) e

TaK}

OuiA TeHTIHKKA 3ra 6§aaMns. R, (x) xaTonukiH | x| << 1 Ba eTapsinua Ka
Ta A JapAa UCTAAraHya KHYHK KWIHW MYMKHH,

x=?2f- Ba m=% nel ancak,
G 2 2.2 2
VB =3(1+3 — o2 . +R.(Z)).

XucobaaluAapRMHr KeTMa-KeT xar
OMHKNapH KaTTaJure 3 !
Gaxonal, TomaMua: P | Rl

31Ri| < 22

S <0002, 3IR <2222 0,003 .

Demak, Gepuarad aHHKAMKAZ XucoGaaiu YYYH yuTa XaaM
(k=3)} ONHWI eTapsiu 3KaH, THHK

V3 23(14-0,024—0,0006) =3,072 .
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7- dapcxona Tonwupury

1. y= xil QYHKUHS YUyH xp=2 HYKTala Y4YHHYM TapTHOAM

fifop Kyaxaauuu E3uHr. Bepuarad ¢yHKUHS Ba YHHHr KYTIXanH
AQHKTAPUHH YH3HHT.
2

" 5 1
2. e"z]+x+% TaKpubnit ¢popMysagzan dpousanannd _\4}? HH TO-
: £

HI Ba XaTOJ'lHKHH. GaxonaHr.
K: —— 2 0,78; e<<0,01.

Ve . .
3. Kyingarnaapun 0,001 raua auumuxna'xuc_oﬁnanr:
a) cos4l®; 6) i/m. '
HK:a) 0,754; 6) 4,946,

7- Mycraxua wi

‘1. f(x) =arcsinx ¢yHKUAR YuyH yuHHun TapTHGaAn Maxaoped
nxaluun &3unr. Bepuaran (yHKLMA Ba YHHHI Kynxaaw rpadukna-
HH ACAHT. _ :
2. Kyitmparunapiu 0,001 rada aHHKAHKAA XHCOOJAaKr:

a) e: 6) /129; ) sin36°.
XK a) 1,395;  6) 2,002; s) 0,587,
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4-6 00
PYHKLUHANAPHH XOCHAANAP EPAAMHIOA TEKIWIHPHIL

1- §. Bupunur TapTuéan xocuna éppamMuaa
QPYHKUHATAPHHHT IKCTPEMYMAAPHHHM TEKIIHPHIN

4.1.1. Arap (a, b) OPaNHKHHHT Xp=>x, TEHFCH3JHKHH KaHO
ATNaHTHPYBYH UKKHTA HXTHEPHH x| Ba Xz HYKTanaph yuyH f(xz) = f(xi.
TEHICH3AMK Oamapuica, f(x) ¢yHkuna (a, b) opaauxiaa geyew
dedinaany.

Arap (a, b) OPaJHKHHHT X2 2>X) TEHTCH3JIHKHH KaHOaTJaHTH
PYBUH HKKHTa HXTHEPHA X; Ba Xz HYKTanapu yuyH f{xz)<<f(xi)
TEHrCH3TMK Oaxcapunica, f(x) oyukuua (a, b) opainkia KamaogdL
delHaanu. : :

Opasukaa ycyB4u €KH KaMaloBYH (DYHKLHAAAD MONOTOH (PYHKUUS
Aap Aelndanu. s

MoHOTOHAANKHUHT 3aDYypPUll WapTaapu:

1. Arap (a, b) opannkaa anddepenunannanypuu y=[(x) byHxuHxs
ycyBun 6¥aca, y Xoaaa [ (x) >0.

2. Arap (a, b) opannkna auddepesunannanysun y=J{x) byukaus
Kamawsuu 6yaca, y xoaaa ' (x) <0.

MOHOTOHANKHHHUT eTaPANAUK WapTaapu.

I. Arap (a, b) opannkaa nuddepentnananyBum y=7F(x) OyHKIHs
MycbaT Xocunara sra 6yaca, abHH f'(x) >0, v Xxodna cbyHKLfHﬂ Ly
opanHKia Foysuu Pynkyus 6ynaan. '

2. Arap (a, b) opaaukaa anddepenunainanysun y=F(x) GyHKuun
MaHGHA Xocuaara 3ra 6¥sca, AbHa §/ (x) <20, GyHKUHR Wy opankkia
Kamaoaiu dynxyus Gynanu.

OYUKUHAHHHT  OHPHAYE  TapTHOM  XOCHAMACH HOIra TEeH 6KH
y3WJaura ara 6YNalMran RyKTaNapu KpuTuk rykraiap deitujan.

NP comna Xonnapaa y=f(x) QYHKUHAHHHT aHHKIAHWUW COXacH-

HY YeK/iH, COHAAIH KPHTUK HyKTaaap OM.aH YeTapaJaHraH moHOTOHJIHK
opartHKAapra GPaHIT MYMKHH. : _
- JALDCArap xo HYKTAHMHP WyHaail atpodu maexya 6yacaks, Gy
#IPOIRMUT AP KAHIAH Xs&xo MYKTacH yuyH f(x)<Cf(xo) TeHrcus-
_ARK ypwaam 6Ynca, y Xomna y=f(x) OYHKUuA xo HyKTaza Maxcu-
My#20 sphiwade Aefinnany. - '

Arap xo HyKTawWer wydlali aTpodu MaBxya GFacakm, Oy
ATPOPHHHI Xap KaHAal xz=xo HYKTacH YuyH [(x) > f(xo) TeHrcus-
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Anw ¥punian 6ynca, v xonaa y=F(x) PyHKUHA xo HYKTalda MuHUMYM2Q
apuinade pefinaang.

PYHKIHA MaKCHMYM €KH MHHHMyMIa 3pHWAAHTaH HYKTajgap yHHHT
MiTpeMysM HyKTanapH jebimaafs. PyHKUHAHHHF 3KCTPeMYM HYKTaaa-
puiiiH KHAMaTAaPpH (QYRKUHAHKRHE 3KCTpeMar (Maxkcumaa 6KM munu-
M) Kudsmaraapu Aedunaii.

JKkeTpeMyMHUHr 3apypuil wapTu. Arap y=F[(x) dyHkuusn
Yo WYKTaja 3KcTpeMmyMra sra 6yaca, y Xxoiada f'(x) Hoara TeHr éxu
MKy 6¥amaiiau.

AMMO xap KaHaall KPHTHK HYKTa XaM 3KCTPeMyM HYKTacH

nynapepmaiay.

JKCTPeMyMHHHT eTapauaMk lWapTH. Arap x HyKTa
# =f(x) DOYHKUUAHHHT KPHTHK HyKTacd 6JAn6, PyHKUHAHHHI XocHAa-
v Oy HyKTapad VTHINAA HINODACHHH F3zaprupca, y Xonga xp — Oy
by UKUHSTHHAT 3KCTPemym AyKracu 6Y¥aaau, wy 6unad Gupra:

. Arap xo HyKTajaH 4angaH YHrra ¥THiiRa f'(x) ¥3 WIIOPACHHH
mycOatiaH MaHpuiira VysraprTHpca, y Xoaia xo HyKrajga (yHKUHA
MiKCHMYMIa 3PHINAMIH.

2. Arap xo HyKTafaH yYamjaH yHrra yTawaa f'(x) ¥3 nliopacHuH
MiaHpuinan MycBatra ¥yaraptHpca, y Xoa4a xp HyKraga QyHKUHA
MHHHMYMTa 3pHLIAJH.

UlyHaait kKunuG, MOHOTOHJIHK OPAJHKAAPHHH Ba (PYHKUHA 3KCTpe-
MYMHHH TOMHIY YYYH OALHH (YHKUHAHHHMT AHHKAAHHW COXACHHH
KPHTHK HyKTalap épAlaMHia MOHOTOHJAHK opaJuKJapura 6§auil Ba
yJapia XOCH/a HiLIOPACHHH TEKUIHDHI Kepak.

[yHaaK KeliHH MOHOTOHJMK Ba 3KCTPeMYMHHHI eTapaHJHK WAapTaa-
piaan dofaananut, Yol Ba Kamafilil opaJHKAapHHH, MaKCHMYM Ba
MUHHMYM HYKTadapuHH TOMHW XamAia GyHKuMAMHr Oy HyKTa-
Japiark KuAMaTaapuHH XHcoGnal, HATHXKAJapHH TerHWAM XKaaBaa-
ra é3mill Kepak. '

I-MHcon ye=x*—3x QYHKUHAHHHT MOHOTOHAMK OPaJUKAApH-
HH Ba 3KCTPEMYMAAPHHH TOMHHT. )

Euyw. Bepuaran GyHKUHAHMHT aHAKJaHHWI coXach — 6yryn Ox
YKH 6316, YHHHT XocunacH y =3x{(x—2).

XOoCHIaHH HoATa TeHTJalwTupu®, KPHTHK HYKTAJapHH ToONaMH3:
xi=0 Ba xo=2. Ox ¥Ku 6y HyKTanap 6uaaH y4yTa opaJHKKa GYIHHAAK:
{(—o0; 0}, (0; 2) Ba (2; + o0).

By opanuknapaa XoOCHNAaHHHI HIBOPACHHH TeKIMHDHO, HaTHXKa-
JNAPHH Ky#HDATH KajaBaara €3amH3:

x (—o0;0) 0 0;2) S 2 (2; +90)

3. 0 0 +

v —_—
¥ / m;x ‘P\ :1;!1 /

ymax“‘_*‘f(o) =03"—3'02=0; ymin=f(2) =23_3°22= —4.
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4.1.3. y=f(x) dyuxuusa [a, b] kecMafa VIHHUHT oHe Ku4ux (M=4, uu
€KW BHT KatTa (M=y, ) KiniiMataapura (a, 6) opasnkia éryBul
KPUTHK HyKTanapuna €Kd g, b] kecMaHMHT OXMPJapUAa SPMIIadH.

2-Mmucon y=x'—24+43 dyaxkuusuuar [—3; 2] kecmanaru 3u
KHYHK Ba 3HT KaTTa KMAMATAAPHHYU TOIHHI.

Ednu.  Bepuaran  GyHKUMAHWHT  XocuaacH: g =4 (x°—x)
Y =0 wapraan x,=0, xa=1 Ba x3=—1.

Kputux Rykrajaphuur xammacu (--3; 2) opanuKka Terdiugau
Bepuarah QyHKUHAHAHT 6y HYKTanapaard Ba KecMaHMHT oxHpaapraa
ru KHiMATJapHHH XHCOGMaAMH3: :

Y{(0) =3, y(1)=2, y(—1)=2, y(—3) =66, y(2)=1l.
Ulynnadi kuan6, [—3; 2] kecMaa y, =66, ¥, o.=2.

1- dapcxona ronwupuru

. ®yuKUHANAPHHHT MOHOTOHAHK opa_numapuﬂh TOMHHT
a) y=2—3x+x% 6) y=x(1+ \/x);
B} y=x—2sinx, 0<{x<< 2.

K:ia) (—oo, —1)Ba (I, + co) na ycamu, (—1, 1) na kamanangu;
6) [0, + o) 1a yoysun;

B) (%.%)ﬂa yeyBuH; (0,%) Ba (—5’1 Qu)ﬂa KaMAIOBYH.

3
2. PYHKUHAHUHI SKCTPEMYMAAPHHH TONMHI: .
? C ] ] '

a) y=5"5: 6) y=x+ B) y=—-.

K: a) x=0 na y,,,=0; x=4 1a y,, =8;
6) x=1 na yo,=2;, x=0 aa y,,, = —2;
B) x=¢ Aa ymax=%,

3. Yoy

x—1
a) y= oy

1— .
6) y=arcthj dyukunsaunar [0, |] kecManarv sHr KMYHK Ba 3HT

PyHKIMRHUHT [0, 4] KecManaru;

KATTa KMAMATIapuHH TOIHHT. :
Kia) M=06, m=—1; 6) M=7, m=0.

1- myerakur utw

I, OyHKUHANADHHHT MOMOTOHIMK OPANUKJaPH Ba IKCTPeMyM
HYKTaNapHHH TOMHHI: :

a) y=x _\fl—*xQ: 6) y=x-2inx; B) y=Inx—arctgx.
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A:oa) (— I_, —%) Ba (—\}_5 l)na KamaloBtlﬁ; (——Q,*ﬁ)na

S R U W EURNUR 20 CA N O
9“”“" yrniu_y(_ Vl§ == _Vfﬁ: ymnx—y(vﬂi )—" 2.;
"6) (0, 2) na kamawsun; (2, 4-o0) Aa YCYBUH; Yo,=
- (2)=2(1—1In2) =0.61; '
B) (0, 4+ o) Aa ¥cyBuH.
2. ¥wo6y

I.—x+x2

; =——=""_ HuHur [0, 1] kecManaru;
VY (E—y [0. 1]

6) y= i/x+l — i/x—wl HHHF [0, 1] kecManaru;

B) y=x+2w/; HuHr [0, 4] KecmajdarH SHT KHYHK Ba 3HT KaTra
[IHMATA2PUHH TONHHT: '
A a) ymu=ls ymin=0-6;

6} yrnax=2! Ymin== '::/5 '

B) ymax=89 ymin=0‘

2- §. PYHKUAAHHHT KABAPHKJAWIH Ba GOTHKAHIH.
Jruanw Hykranaps. Acumnroraiap

4.2.1. y=f(x) byukuuanunar rpapury {(a, ) OpasHKHUHHI HCTAATAH
HYKTAacHAAa YTKa3uAraH ypUHMajnaH nacrda €rca, y Xoida (yHKUHSA
rpaury Kasapus, Refuaanu. .

y=[(x) GyHkuuaHaur rpadurn (q, b) OPANHKHHHI HCTaAraH
HyXTacuaa YTKasuwiraHd ypuHMalaH roxopuda €rca, y Xonaa GynKuua
rpadury Horux Aefinaann.

PyHKuHa rpadHrrHHHT KABADHK KHCMHHH GOTHK KHCMHAAH aXpa-
TyBUH Mo (xo, f(xo) HyKTa TPaQUKHHHT 3TUJIHII HYKTacH LeHHJanM.

QGyHKUHA TpPpaPUILHHUHL KaBapHK @€KH O60THK
6YNRWUHAHr e€TapAMAMK mwapTaapu. Arap {(a, b) opa-
AHKAa duddepeHtnaMIanyBun y==f(x) OYHKUASHHHT HKKHHYH TapTHG-
JAH XOCHAMacH MaH@Hil, AbHM f7(x) <C0 G¥aca, ¥y xoaga Oy opaaukia
(PyHKUHA rpadHry KaBapuk OFnanu. _

Arap (a, b) opanukaa anddepenimannanyBun y=j(x) PyHKUns-
HUHI HKKHHYH TapTuGAH YpCcuaacH MycBar, abHd f7(x) >0 G6yica,
y Xxonga 6y opaaukaa ¢yHKUHA rpadury 60THK O¥aanu.

KaBapukauk opamufuiu GOTUKJHK OpajiHFUAAH a:KPAaTHG TypyBUH
SCMJIHIL HYKTacuaaH VTHIAA GYHKUMSAHUHT HKKUHYH TapTHOIH Xochna-
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CH HUIOpacHHH Y3rapTHpaid. DyHaalh HyKranapaa O&yHKUMAHHHT -
HKKHHYH TapTHOJAH XOCH/IAacH é HQIra TeHT, éKH MaBXyAa OyaAMaiau. |

F/(x) =0 ékn [ {x) MaBmya OYAMallAUTaH HYKTANAp UKKUNYL TYp
KPUTUK HYKTQAGP NelHaann.

3ruApW HYKTanaph MaBXYA OVNdMlMHEHCL eTap-
JHAWUK wapTH. Arap xo HYKTA y=/F(x) GYHKUNA yUYH UKKHHYH TYp
KPHTHK HYKTa OyJca Ba f''(x) WKKHHYM TapTHOIH XocHaa Gy HyKTaaaH
YTHLIIA HINOPACHHH VarapTHpca, ¥ Xoajia 8y GyHKUHA rpadHTHHHHT
xo acnHccand HYKTacH STHJAMIL HyKTack GVaajn.

Hemak, dynxkuna rpadurHHUHT KaBapHKAMK Ba OGOTHKAHK OpasIHK-
JapHHH, 3MUAHLT HYKTAJApHHH TOMHIU YY4YH ONIHH (PYHKHUUA aHHKIa-
HHIU COXACHHM HKKWHYH TYP KPHTHK HYKTaJjap OujaH opajuKJjapra
6fsnur Ba 6y oOpaAHKNApAa HKKHHYH TapTHOAM XoCkia HIWOPACHHH
Tekiuupul kepak. lllynaan kefinH eTapanaux waptnapudaH dofjana-
HUG, KaBAapHKJHK, GOTHKJAHK OpPadMKIapH Ba STHAKW  HYKTaAapH
aHHKJIaHaIH. '

l-MHCcoR y=xe* QYHKUHAHHHT KaBAPHKJAHK, GOTHKJAHK OpPaduK-
JAapHHH Ba 3SCHJAHW HYKTaJdapHHH TOIHHT.

Eanm. DBepuiraH ¢QyHKUMAHHHI aHUKJAAHHH coXacH 6yTyH Ox
yraar u6opat. DUPHHYH BA HKKHHYH TaPTHOIY XOCHIANAPHH TOTAMH3!

y=e(1+1); ¢’ =e'(2+x).
HKkuHYn TapTubid X0CHNAHM HOArA TeHrAAWTHPHG, HKKHHYH TYP
KPHTHK HYKTaHH Tonamu3: x= —2 Ox ¥K Oy HyKTa OHJMaH UKKHTA
opafiKKa 6yanHamn: (—oo; —2), {—2, 4+ o).
By opanukaapaa HKKHHYH TapTHGAH XOCHMA HILOPACHHH ~TEKIIM-
PG, ywly XalBajlHH Ty3aMH3!

x (—o0,—2) —2 (=2, +o0)
¥ | — 0 +

PR B B T N

x=—2 pna rpadukaa opanHatacu y= —2e~? GyaraH 3rUAHLW
HYKTacHTa 3ra Oyaamus.

4.2.2. Arap y={{x) dynkuua rpaduruaari HykKra 1wy rpadHk
6yhaa6 uvekcH3 y3okJaluraHia yHAaH Oupop TYFpH UH3HKKaua
6yaran Macopa Hoara HHTHACA, Oy TYFPH 4H3HK y={(x) ¢yHKUHA
rpaQUrdHUHr acumnrorac Jeb atanalm.

Arap limf(x) = oo 6%aca, x=a TyFpy uH3KMK y=[(x) OyHKUHS
TPaHTHHHHT 8epTUKAA GCUMNTOTACY AeHHJalH.

Arap

k= lim [ B2 b= lim (j(x) —kx)

fw X st
EKH
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k= lim ,r_(;_} Ba b= lim (f(x) —&kx)

X—w — g

ANMILTAR] MaRKYA 6§aca, y Xorfa y=kitb T9FpH uu3KKk y=F(x)
(Y NKILBIIMET OFMa acumnToTacH Aefuaanu. )
© Xyeyean, k=0 Na 20pu30RTAA GCUMATOTAZA 3Ta 6ynamns.

2
- 2x 43 (AT
ZMucod y=—7rrs— GYHKUMAHHHT ACHMNTOTaJlapHHN TO

Eunm. limy= co Oyarann yuyn x==—2 BEpPTUKAN acHMOTOTa

x——12

nynand. OFMa acHMATOTAJapHH TOMAMHS:

_ fim 0Ly =23
k= lim =5 = lim =5 :
. ; . ©—2x+43 _
o 140 = i (5 )=
.o —dx+3
= lim = =—*

Wynnaét Kuaub, oFMa acUMITOTAHHHC TeHrAAMacH y=x—4 KYpH-
nura sra.

2- QapCxoHa TORWUPUFY

1. Kyfinaarn ¢yHKUHANapHHHT KaBapHKARK, GOTHHKJAHK OpaNdK-
NAPHHM Ba STHAHII HYKTaJapHHH TOIHHI: ",
a) y=x"+4+5x—6;, 0©) y=(x—4)°+4x+4; B) y=e 2

K: a) (—oo, 0) Aa kaBapuk; (0, +oo) Aa GOTHK; STHANLL
nykracu: Mo{0, 6);

6) (— oo, 4) Aa 60THK; (4, + 00) Aa KaBapHK; 3rHKLW HyKTacH: Mo (4,
20);

B) {(—oo, — 1) Ba (I, 4+ oo} na GotHk: {(—1. 1} a4 KaBapuk:

ol N

SPHAWID HYKTaAapH: M,(—l, e 2) Ba Mz(l, e ’).

2, Kyfingars (pyHKUHAJIAPHHHT aCHMNTOTAJapHHH TONHHF

a) y=5'VL’t—_.- 6) y=3x+4-arctgbx; B) y=mx§ﬂ+ 2% .

x—2 "’
HK:a) x=28a y=1,
6) y=3x+% (x— 4™oco 12) Ba y=3x—% {(x—— oo a3} ;
B) x=0, y=2x, x=—1 (x—>—1-40 na).
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- 2- mycrarua uw

. Kyfivaaru oynxumsanapuuur KaBapUK/AHK, OGOTHKJHK opaauk-
AapUHH Ba STAJHU HYKTaAaPHHW TOMHHF:
a) y=in(l4x%; 6) y=arctgxyr—x.

XK:a) (—oo"~=1) Ba (1, +o00) na KaBapuk; (—1, 1) aa 6orux;

3THANW HyKTadapu: M (1, In2) ea Mg(——l, In2).

6} (— oo, 0) aa kaBapuk; (0, 4 o) 2a Goruk: sTHmHL HyKkTacu: O (0, 0).

2. Kyhinaaru QY HKUHANAPHHHT ACHMIITOTANAPHHA TONHHT:
2
a) y=—Pty 6) y= L
V| MRpTIE

.>l(: a) x=41, g=+x: 6) x=—],y=%x+l‘

3-§. ¢yuxunﬁnapuunr rpadHkraphan ﬁusum

xycy=f(x) QYHKUHA  rpadmran  umspmpa QJNIHH  YHHHT acocHi
YCHATIapHHE avHKAA0 oMl KepaK. Bynuur yuyy i
aMaJl KHAHHAAH: d YR Kyfusatuaapra
l. DYHKUMARHMT aHHKAZHAL coXacn TONHAROH.
g. g;y:l(uuﬂuunr q};(y(bT-TOKJTHl"H Ba DAaBPHAIHIH TeKIUHPHAAILH.
- WYHKUHA TPaPUrHHHHT KoopAHHATA VKJIapH Ousian
Kec
HYKTaJdapH TONHAAAH. ' Teaap e
4. OyHKUHSAHUHT nitlopacy yarapmaiiauran OpPaNHKJAPH TONHJAAH.
g. gynxuuﬂ rpacdhurHHuRr ACHMOTOTANAPH TONHMADH. A
- OYHKUMAHHHC YCHIY, KaMalMIn opaJuKAapH Ba VH .
] , HHAF -
MYMJIapH TONMAEIH. P Y e

IrpH  UMBHKHHHT  KaBapHKJNK, GOTHKAHK  opaiauknapu ma
VHHRT 3CHJIHIU HYKTalapH TOmuAany. '

L4
Mucoa. y=-—;2—- (byHKuHHHH TEKUIHDHHT Ba YHHHT TpaHrHHH

UH3HHT.
Eupw. [. PYHKUHAHHHT aHAKIaHUI CoXacy:

D(fy=(—co, YU (0, 4 ).
2. PyHKUHA KYDT Xam, TOK XaM SMac, NaBpuil xaM smac,

- F'padkHuKr Koopauw y
aTa YKAapH GHAAH KecHiWI -
HH TONaMH3: P AyKTalapa

Ox VK Guaau: x3+4_0 6 ) 0y
* —— =0, 6yHaaH x= — \/4, avun A(—+/4.,0)—

X

Ox YK OunaH KecHWMUI HYKTAaCcH.

X0 6yaraun yayw rpapuk Oy YK Guaan KecHIOMakian.
4. PyHKUHAHHHT HWoOpacH S’rarapmaﬁ_nnrau OPaJUKNAPHHH Toha-

[ -
MU3: x<Z — /3 na dyHKitus Manduit (rpaduk Ox Vxkaan nacraa
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4 = .
moluanmran); x> — /3 aa ¢yukuua mycbat (Pynkuun rpagurd Ox
Prounn wKopraa KolJalirad)y. :
5. (PYHKUHSIHHHE aCHMITOTAJIAPHHH TONAMHS. S
Oy ¥, AbEH x=0 TYFPH UH3HK SrPA UYH3INKHHHI BepTHKaJ.
ﬂi'llMIl‘l't)‘TaCHﬂHp,_ HYHKH ’

3
. 4
lim> +
a0 12

== oC |

tt— kx<4b oFMa acHmOTOTaHHU aHHKJAALL Yu4yH k& Ba b HH TOmaMH3:

o B B
k_xlﬂ.T_'_ glfﬂ e =1

. | T 2 4e 4 '
b= lim 1 —ko) = im (S )= im0

JlemaK y=ux YH3HK OFMa ACHMNTOTA 3KaH. : _
fi. OyHKUnAHHHT Joull, KaMafull OPaNMKAApPUHH BA YHUHT 3KCTpe-

: 5 _
MyMJapuHu GHPHHYH TapTHOAH XoCHMa y'=- > gay  ¢oiiaananub,
o . ) & o o

=0 Ba ¢ = oo TeHrNaManapAaH 3Ca KPHTHK HyKTajtapHH TOI@MH3:

x1=2 Ba x3=0 (PYHKUMAHHKC Y3UIMW HyKTacu).

Ky#inzarn aiasaidu Ty3aMns:

x " (—o5;0) 0 @2 . | 2 | (@4
- . — __ = — n
HYET4CH : min
7. 4§ = —2-% HRKKHHYH TapTHOAK - xocu'n.anaﬂ doiinananub, 2rpu "
X

HH3HKHHHT KABADHKAHK, GOTHKAHK Opa.rmmapum»{ Ba 3rWJHW HYKTaqaa-
puH Tonamu3s. MKKuHUH T?THGHH XOCHNa XaMMa woiga mycOar, Wy
O44

Gouc GyHKUH rpa'q)p]ru 6OTHK, STHAHLI HyKTajapu AYK. y="=

dyHKUNA rpadurunn unsamus (21- wakn).
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y 120 y=x"—3x% 42 1.26. y=2x"432°—1.
\/w 122, y=842¢°—x". 1.27. y=x'— 10> +9.
", __ 5_ 2 4
.23, y= 5x3 4x 2‘ 1.28 y.=x7_4x2_
29 y=2x —15:‘ 36 1.29. y=3x'+4x° 1.
/. 125, y=F—2'—. 1.30. y=(x+3) (x—2)%
5 2l e 12 x
/ 2. DYHKUHSHH TYJa TEKLWHPHHT Ba rpadUrHHH YU3HHT:
—1 ' (x—1)°
21, y=2=1 2.16. y = :
21- waka F“i; x:2+l
_ ‘ _ 2—4 —x+1
3- dapexona Tonwupury : 22. y= f—dx? 217. y = &
PYyHKUNSAAPHH  TVA TeKIWHDHHT B ; _ 2 218, y = =% |
N ¥ P a8 YynapHHHr rpadw¥KAaputn 23 y= e Y 3_ 2
2041 (x+1)*
8 3 p——— 2.4. —_ . 219, =
I y=x2 Y 2 y= '\f{x+3)x2‘ 3. y=x-e~* 4, y=ﬂx—-_ y 'S Y (x—1)*
- X
| x
3- mycTaKua ww ' 25y = 29 220. y = (x—1)? '
Dyhx HU TV . 4x" 2.21. y = 21
y quﬂ.nap xu Ti1a Teanpuuzr Ba YNaPHAKT rpauKIaPHRN YHIHET: 26. y= AT ' I ST
Y=y Ty=InH2x42). 3 y=(3—x)e2 07 o 2 229, yo= —%
, e 4= ' 2(x+1)2
- HA30paT iy 28, y— B . | 223, y = ——l_]x2 .
. ®ynkuasuu Tyaa TEKIUHDHHT BA rparHHN UH3HHT: x—2¢ 2
_ (x_3)? 2.24. Y=—
e 2.9, ¥ = X 4x4
1.1 y=3(———x2). L1 g= —drtx* 4(x—1)
N e oy Kt dxt | 2.95, y — 2!
L2, y=x'—9x’ 1 24x— 15, 112, y= (x41) (x—2)°, 2.10. y == Y=
1.3, y=x"’—-.:r’_x3‘ 113, y=x®—34%4 4. 2 4232
s 2, 14, =’ —0x? 244 — 7. 201 g = 2E2 2.26. y = (x—] )
1.4, y=2x —|—3x —12x—5. 1.15. =x4—~8x2+16 *
1.5, y=(x—23)%(x—2 o Y : — % L4116
g== ) S (x—2). 5 a2 1 2.12. y . 227, y =210
16. ym=x'—8'4 164 116, y= —4x°4 6x ~3x—5. I+ x
17, g=xifte_2 17, y=x*—ty2 4y 19 213 y = 3—2 2.28. y = .
3 o 7. y= 5 —4x+2. x+2 (x+1)
_ | I _ 5¢° £—3x43
1.8. =% (2f3—6x2—18x+l5). 118, g=--(x'—12x), 2.y = — - 229y =—
— _ _ e ot 2
.9, y=x"—x ﬁx‘ L18. y=x'—2443 215, 5 — 241 ‘ 2.30. y = > ; -
L10. g — P 2 1.20 y= (x+2) (x—1)2 x e
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3. Oyukuuanu rina TeKUIHPHHF Ba TPpathHIHHH YHM3HHT:

3.1.

3.3.
3.5.

3.7. |

3.9,

3.11.

3.13.
3.15.

3.17.

3.19.

3.21.

3.23.
- 3.25.

3.27,
3.29.

e,x——l

y=

e —|
1
g = et
y=x38-—x
83——1
T3y
y= (4—x)e?
!
T
g
L
y = x%* .
e2tx—ll
y= 2{x—1) *

Y = — (2x+3)e2ts+m,

32, y=1In x2.—.2‘

X—

34. y = In(2243).

36. y=ux—In(x41).

38. y = xlnx.
3.10. y = In(x*—4).
3.2 y=2int2 3.

3.14. y=In(s* —2x+6).

3.16. y = x—Inx.

318, y =1 — In’y.

3.20. y = 1n(x2—4) +x.

—1,

3.22, y =
2, y = In= +5
3.24. y = —xIn’s.

3.26. y = x—iIn(14+47).

3.28. y = £’lnx.
3.30. y = x*—2Inyx.

e o

5-60b

XAKHKHWA Y3TAPYBYMHHHT BEKTOP BA
KOMIVIEKC ¢ YRKLHAJIAPH

1- §. CKaasp apryMeHTHHHI
BekTop (yHKUHstcHHM AndPepenuHarnam

5. Arap fED R YarapyBuMHHHT Xap 6uUp KHAMATHTA MabayM
" ItLKTOp TYFPH Keqca, y Xonda Oy BekTop [ cKandAp aprymenrunﬂr
neKkrop ynkyuscy neiivnaad Ba Gywaad Gearnnanann:

a=al(l).

a=a(t) BekTop OYHKUHAHHHT GePHAMIIH Y4Ta CKaJAp (YHKLIMA:
ac(t), ay(£), a.(f} —a BeKTOp KOOpPAHHATAMAPHHUHT OepUaHIAra TeHr
KyUan:

G=a.(Oi+a, (] +a Ok

8KH KHUCKava: a=={a.(f), a,(¢), a:(!)}.
Arap y3rapyBun g BeKTOpHRHr Golin KoopAuHaTadap Gotun GuhaH

yCTMa-yCT Tylica, abwHH v M(x, y, 2} HYKTaHMHT paaHyC-BeKTOPH
6yaca, y xonga Bektop ¢yHkuHA SyHaali GearwnaHaau:

r=r(ty=x()i+y ) F2()k.

7 BEKTOPHHHT oXupH (asofa unsagurad L UMIHK 7=r(f) BeKTOp
hyHKURAHHHT 2odoepagpu Nehnnain. Koopaunatanap Gowu eodozpagh

KYyTOU NeHuAamn.
Arap r BeKTOPHHHT MOAYAHTHHA Y3rapca-1o, AYHAJAHIUY YarapHiucus

Koica, rogorpad Kyr6ian unaKaauraH wyp Gy.naﬂ.u
Arap f BEKTODHHHT MoAyad ¥3rapuwcud (ir]=const) Koica-io,
YHUHT HYHaaulWnarada ysrapca, y Xoafa Mapkasd Kyr6aa, pasdycu
3ca |r| ra TeHr 6yarad cepana ETyBUH UH3HK rojorpad Gynamn.
®azonary XxaMMa YH3HKHH GHPOP BEKTOPHHHT roxorpagu AeiHlu

MYMKHH.
Fonorpagnunr napamerpux TedraaManiapun ywly KypuHHwAa

é3annanu: .
Cx=x(l), y=ylt), 2=2(1),
Oy epAa { yarapyBuu napamerp Acdnranm. '
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5.1.2. g=a(/) BeKTOp dyHKUMAHHKC { napaMeTp OFiiHYa XOCHAACH
AHTH BeKTOpP GYHKUWA 6YaH0, yw6y Tenrauk GHAAH aHUKMaHadu:

@ gy AT Al At

a=a(t) = lac(t), a,(t), a:(f))

Bektop GyHKuMsinuEr Xochaack ywiGy gopMyaa 6ViMua Xpcobaa-
Haau:

da da,  da,-  da, ..
@ =t T gl + ai k.

Bekrop dyHKuMAHH auddepeHunannalianbr acocu KOHAA/1a pHHY
Keatupamus (Gyvaa a=a(t), b=>5(#)):

d —~ = da db
1‘E(aib)_?t_—_¢iT'

2. % =0, 6y epaa ¢ — yarapMac BeKTOp.

d, - da "
3. s(aa) = a—, Oy epaa a — y3rapmac CoH.

4 %(cp_a') 23_3%4_([,%‘}‘ 6y epaa @=g@f{{} —{ HMHMr CcKansp
PYHKUUSACH.

d —~ 7 _ — db da =+
5‘a(a°b)—a'-"5 —d't—'b

6. £(ax b) = %xﬁ)-p-(ﬁxi:’!-)’

d— da 4
7. Za(e(t)) =—d‘;i . -E‘:L,ﬁy epaa @ =g(f) -— { HHHF CKansIp yHKLH-

ACH.

Arap r=r(t) ={x(t), y(¢), 2(f)) 6ynca, y xonaa %:— XOCHNA BeK-

TOp 6yAu6, r(f) BeKTOp PYHKUHSAHUHT rogorpadura yTKasuaran ypHHMa
6yitnaG { napaMeTPHUHr YCHWH Tapadura hyHaaran G6ynanm.
I-mucon r=(F—1)i+(t+1)j+2% Bexrop odyHKUMAHMHT
{=1 narH GuPAHK YPHHMA BeKTOPHHH TOIKHT.
EunWw. r BeKTOPHWHr rojorpagura ypaHMa OHDAHK BEKTODHH
TOIAMHAS!

A — T4 T43% .
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by BekTOPIURHT MOAYJIHHE XHCOONARMH3:

dr | _ 2 4

| = varrrtoe
e . ~—~ dr - = a7
' ” ‘ HUHF ¢==] naru KuimaTh /14 ra Tenr, ar |, 2i4j+3
Hlynnaéi xuan6, usnanaérran Gupank sekrop Gynaail éansanu:

1 T, -
ﬁ(21+;+3k)‘

2-mucoan r(t)=icost+jsint+Fk pa % BeKTOpAap Ysapo mep-

NCHAWKYASIP BEKTOPJIAp SKaHAMTHHH KYDCaTHHT.
Eupnw. Bepuaran ckaAAp AapryMeHTAH (HYHKUHS XOCHAACHHH

FeNaMH3: % = —Jsint4 jcosf. Duiu r(f) Ba —‘;—; BeKTOpJ1apHUHT
r- -d—;— CKalsap KymaWTMacHHH XHCoOAaAMU3.

- . dr i int.cost= 7 sa 4 gexropia

r - = = —cost-sinf+sint-cos{=0. Iemax, r Ba —- BekTOpIap

y3apa NepneHauKynap sKas.

1- gapcxona TORULPpUFry

|. BekTop $HyHKUMAAAPHUHT XOCHAAMAPHWHH TOUHAHT:
a) r=sint-I+cos’t-j+sinfcost - &;
6) 7= (t+Cost)i+I{j+sint-k;
B) r=eitcost-i+ (£+ 1k

K- a) %i— = cosfi—sin2fj +cos2tk ;

&) dT_f = (I —sinf) i+ f4-cosi ok
-

B) 9 = e — sinfj+2(k.
2. XapaxaT KuJaétraH_ MOMAHMHA HYKTAHMHT { BAKTAarn pamnyc-
BeKTOPH r{f) ==a(t—sint}i4a(l —cost)j teuraama Guian Gepuirad.

t*_*-'-;i Ba f=gn nap ydys % BEKTOPHHHK TOMHHT.'
K: a(@+7); 24l
3. F=ei— (t+8)7] elkrtop ¢ynkuus rogorpadura =0 aaru

OHPAHK yPHHMA BEKTOPHH TONMHT.
A 06:—08 |
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f- mycra!{u;z 73]
1. Bektop (yHKUHSIHHHI XOCHACHHH TONHKK:
| ' | F:ic_h""t—kfshtcht-}-ﬁshzt.
' )K;'%z-xshwf-!-?c.ht-—kﬁsh?t_., :

S ) R o
2. Arap-r='£sht+;’cht+'k_'\/ch2t——38h2£ 6yaca, d{‘;} HH TOTHHF.
XK 0. ' .

3. Arap FrmT/ L TP R o 0 T8 4 e we d{rX13)

- Arap h=U+j"F-RC, r=if+ ]+ Et 6yaca, —— HHt To-

mHAr. : '
: d{r\Xrg) i ' 7
X _'ljl_tﬁ__.mﬁ_gm T (58 —28)7 .

4. F=2:-E’.—|:f[nt_-|_—§-t2 BEKTOD (YHKHMAHHAT f==| naru YPHHMa
BEKTOPHHAHT MYHANTHPYBYR KOCHHYCNAPHHHM TOMHHT:

R -
H('-E}_’Ev_a-' o

2-§. CKanaip apryMeHTAH BEKTOp dyHKums
XOCHAACHHHHT TATOHKH

9.2.1. KuHematukama wmomanii Hykra XapakaTHHH Yprauuiiiga
YHHHT r pajMyc-BeKTODM { BaKTHHHI (yukuuscH G, r=r(f)
TeHrhaMa yapakar TeHeaamacu AeHuAamu, r=r({) BEKTOP-QYHKLHA-
HHHF roporpady xapakat #VAHHHHT WakAuHAK (TpaekTopHACHHH) aHMK-
Aaiiay. ' ' : : S _ C

Arap ¢ ckaiap apryMent BakT ne6 Kapaaca, y Xeaia 2L — 3

. : ’ . dd

_ C a7 . . :
;' BEKTOD OXHPHHHHI Te3JHK BEKTOpH, —d? = W 3Ca Te3JaHU i BEKTOpH
' : . ¢ .

AefuHaanu.

I-MHcon Monmuil WyKTauwur XapakaT TenrdaMacH r=2(f—

—sin?)i+42(1 —cosf)j KypHuHAA 6epuiran. Mxtuépnii akraaru Te3-
JHK Ba TeBﬂ%HHMHH TOIMTHHT. ’

Euyw. v resnnk yw6y dopmyaa 6yinua XHcobaaHaau:

- d_? _ T . -

v = —-=2(l—cost)i42sint . j.
Tesnannw sca,

. 7+ - - L

w=4r v _ 2sinti+2costj.

gt dl
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5.2.2. r=x(Di4y()j+2(H)k basoBuil 3rpH YHIHKHHHT fo Dapa-
MeTpra Moc Kenraanurad Mo(xo, yo, 20) HYKTacHAArH ypuHMa TeHraMacH
ymby KypHHULIra 3ra:

X=X, Y—4y —2

350 % Zp
6y epaa xo=x({to), yo=y(¥o), zo=2(t),

dx y dy : dz

X0 =r Ly 9= g0 Limy 0= a7 limg?

X, §f, 2 — YPUHMA HYKTACHHWHT ¥3rapyBud KOOpAHHATaJapH. 5
YpuHuw HykTacugaH YTHO, ypHHMara MeprneHAnKyaap Gyarad
TEKHC/HK HOPMAA TeKucaux AefiHAain.
 DrpH UM3HKHHHP Ma(xo, yo, Z0) HyKTacupaard HoOpPMad TEKHCAHK
TeHMTaMacH yuly KYpHHULUra sra: -

J.fo(X—xo) +§;’0(9 —Yo) +éo(2 —20) =0.

. o . .2
2-Mmucoa. [Napamerp t=% ra TteHr Gyaraga x=asin, y=

—bsintcost, z=ccos’t Pa3oBuii 3rPu UH3MKKE YTKa3uAraH ypHHMA Ba
HOPMaA TEKHCAHKAAPHUAT TEHr1aMaJapHHH TYSHHT.
Euy w. Ternwan xochaanapHi TonaMu3:

s=a-sin2t, g=bcos2t, z= —csind! .

b Lo - aa— Yaa-
t=% HyKTaaa xu=%, Yo=-5 Zy="51 %0=a, Yo=0; 20=—c Gyna

AH, AeMaK, ypHHMaHHHI TeHrJMaMacH:

HOPMaJ TEKHC/IMK TeHIlaMacH:
a f c
—8\ (2 —E)=0
“( 2) C(z ‘2)

EKH

_ @« =0
ax—czge—a—=0.

lleHﬂ.éﬁ Kuau6, ypuema Oy YKKa MepueHaukysasap, “HOpMan
TEKHCIHK 3ca Oy YKKa napadvien 3Kau. -
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2- Bapcxona Tonwupury

1. Xapakataarn monnmii HYKTAHHHT  DalHYC-BEKTOPH r==44—

3
TeHrs1aMa 6unan Sepuarad. Xa PaKaT Te3AHIH BA Te31aHULIHHK T OTLHHT.

2. Monauit Hykrasmur XapaKaT TeHINaMacH r==3f4 (4:‘—:2)}
KYpuHHza Gepuaran. Yuuur TE3NIMTH BA Te3NAHHIUWHH TOMHHT.,

,ﬂ_ir__ - _ -——-—__c_i:(_;__
Ko v= ar=3i4+2(12—0}; w= =

3. F=.:ur:cas:*f.i"-}—1’)sim‘,.tT Xapakar T

—27.

CHrAamaci  Gepuaraw. Xapakat
Te3JHMH Ba Te3NAHWWHHH TOMUHT.
- d . -+ -
X: o=-ﬁ=—.—asmt- i+beost-j ;
— dv =+ . -
= S = —acosf{ —bsint. ] .
4. Bepusiran HYKTanan yTyBuM ypuuma Ba HOPMAJ TEKHCAHK
TEHTNAMANAPHHH TY3HHT:

a) x=4sin’t, y=2sin2t, z=2cos¥, t—0 Ia;

— Lty . A .
6) X—Qt, y_'_é_t’ —-——4*-:, =2 Az,
B) x=a-.cht, y=a-sht, z=at, t=0 na.

ca) XY _ z=2
K: a) T=1— 5 (ypunma),
y=0 {HopMan TEKHCHHK) ;
3

6) 2~ . =t 3x 46y 122— 70 =0;

2- HYcTaKuA uin

|. F=2cost-i+sin{-£ xapakat Temraamacn 6

epHAraH. Xapakar
Te3/ur Ba Te3NAHHWHHH aHHKJIaHT,

K: v=—2sint.i4cost .k,

@e= —2e0st-T—sint. &,

2. Xapakat reHrnamacu Sepiaran: Fe— (29 —3)i—3¢7 +- (42 —5)%.
Xapana’r' TE3NHFH Ba Te3NaHALIMHH aANHKNa

HI.
K: v=417— 6174 8t&;
@=4i—6] 1+ 8F.
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r 3.i+sin’t-j Tenrnamacu-
4 Mo HYKTAa XapaKaTHHHHT r=cos’t-i+sinf-j T

MM Diran xo1ia, YHAHFP NapaMeTpHHHAT t=—;~ Ba t=% KuiMaTaap-
AN TCWTHK Ba TeMaHHH;feKTSO-Sga_PHHH TOAUHT.
A !=% aa: v= —git— 1
w=— 2455
1=% fa: o= —3—:{2]’4-9_2:2-]",
W= 227 3T

y ma Ba
4. Jrpn uuskKKa OepuaraH HyKTaia VTKasuiran ypuH
HOPMAJ TEKHCAUK TEHrNAMalapUHU TY3HHT.

t .
; —cosll, y= int, z=sin—, {=mn Aa;
4) x=co0s 7 Y [
6) x=t, y="F, 2=, t=1 1a.
X g__z—1l . _q.
Kia) g=T=—g ¥=0

-1 y—1 __ z—1 3z—6=0.
6) S =45 =5 xt2+3z

6- namynasuld xucob TonwupurAapy

1. BupuHuYH TapTHOAH XOCHJAHKH TOIHHI:

e — 1) i
Ll g=x"+3r—V6x—1D" . g 4oy \/;
12, y=—2——aT+x .

Vit LIl y=——

* 1448 Vi—x
3. y="\f_7" 112, y= :i V=6 .
14, y= vt Vx \ 113 y= \E .
15, y=/2'+1 +V&*+1 . L gm \ |
1.6, y=x/14+x. Ve —xt

- 5

: DN S L16, y=—— .
1.7 y=5/4x+3 N Ve

* 5 _x T
1.8, y=3 5—|—5x“—§. 116, y=- Vxi44

3 ——

1.9. y— - 117, y=21/(2—x%* .
= x4+ \/l—i—x2
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l.lg. y= ! .
4r—
1.20. y— - [t
[—x1
1-21. y= x
VIS S
123, y—— %
42

1.24, y= \@
—1

— x \2
1.25. y= i+$;)

1.26. = \3/(2,«—3) (3—x)2.

1.27. y-ﬁ-_v’%;_ﬁ
X 3
l.gs. y= (3&“) _
.1.29. y=(\/;+1)(_\}§_hl)‘
1.30- y=__6__._9___
\/x2—4x—5

2. BupiHYn TapTuban Y XOCHMIAHH TONMHT:

14tgx

2.1. =
I Yy 1 —tgx ~

2.2. y=sin®2x.
2.3. y=81+|02x-
2.4. y: tg]n \/; .

2.5. y..-:sjn -\/l+x2 .

2.6. y=coslnZ.

—sindx -~

28. y=+/I+In% .

2.9. 9'=xarcsi11-2—"’3"-‘_I )

2.10. y:e‘*zcosa(gx_f_s] )
211 y=1te "

l—e—* "
2.12. y=sin*3x.
2.13. y= \fl —In® .

2.14. y= 4lnx

l—Inx

l
215 y=ig'c—tgr .
2.16. = 1+igx .
y=in \THE —x.
2.17. y= [sinx
y=infio

218, y=In(e*+ \/I__-{j;g) .
2.19. y= fnx

xz—-]

2.20. y=tg®(x"+1)
3
2.2'. y= \/tg23x )

2.22.‘ y=5_;Ex_.
2.23. y=sin®10x+4cos®10x.
2.24. y= \figbx 1T .

2.25. = gtinr—coss

- (sinx 4 cosx) .
. X
sin“—
226 y= 4+
l+c052%
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B27. y=e*(3sin2x —cos2x).

2.28. y= [T Fsindx — fl —sindx .

_ b 14tesx
2.29. y=T5 " T_tgsx

2.30; y =

sin®10x

V. BrpuHYy TapTUOAM y' XOCHIAHH TOTHHI:

M1, g=arctg Jx — \x .
3.2. y==x-arcsinx+ 1 —x°.

LY. y= arcctg% .
3.4. y=3°°‘2".

3.5, y=Inctg :/f .
3.6. y={e"™—1)".

5 3
3.7. y=x iz
1
3.8. y=e~ .
3.9. y=e—cos‘5x .

3.10. y_—_x-arctg35x+lntgx‘
301, y=In(x+ V1 +2)
3.12. y=x"e %

3.3, y=2_]'-.

3.14. y==x-In’x.

3.15. y=>3¢""".

3.16. y=In+—.

1—x

3.17.

3.18.
3.19.

3.20.

3.2L

3.22,

1

3.23.

3.24,
3.25.
3.26.
3.27.
3.28.
3.29,

3.30.

4Inx
4= 1—lnx *
y_7£+2x
y=€_x Inx
_ X
= g—u
y=%ln2(3ctg5x+2)
5 10
yzlﬂ esx__e_ax
=—=In x+1 =
y ) \/x2—2x
y=In \/l +e¥ et .

y=|n3-\/§tg—;—+4 .
y=In(2x+1 — /2x) .
g= (1+Insin2x)”. '

y=ln\/m‘

y=|n3(l —|-e%).

y==Inctg ({:-—%)

4. BHpHHYR TAPTHOMH Y’ XOCHAAHW TONMHI:

4.1. y==x

4.2, y=x". S
4.3. g=x"r.
44. y=(cosx)*™

4.5.
4.6,
4.7.

4.8.

y=(Inx)*".

y=2x‘ﬁ‘.

y= (cosx) ‘.



49, y= (sinx)e

4.10. Y= (arctg2x) s
411, gy yorccoss

4.12, y==x'%

4.13. y=(In (5x—4))orectex
414, y== (sin(7x44)) oo
4.15. y= (arcsin2x) et
4.16. y= (sindy) arecoss

417, y= (/3iq g ) wectans
4.18. y= (arccosx) Vo™
4.19. y= (ctg2xd)sinve

4.20. y= (cos (x4 5) ) sresindx
4.21. y= (tg3x*) VF3

4.22, y=(In(x43))snv*
4.23. y— (arcig2x) .
424 y=(In(7x4)) %,
4.25. y= (In(7x—5) ) arcig2x

4.26. y=~ (arcsin(2 + x)) i+

427, y= (arccos(x_‘_z))lg&x‘
4.28. y= (aresinsx) Vx|
4.29. y= (ctg(7x-4)) VFF3_
4.30. y=(ctg3x?) ViT3

5. Omkopmac xom
: XOMNa KyHHAArW Teuraaman
ap Ounan 6
byuKiianapinur Gupumu TapTHban y X.OCHJ'IaCHHI:i TONHHT: cpuran

5.1, xsin2y —ycos2x =10,
2.2, (ef—x)?=x?1y,
5.3. x-tgy— 4 y'=y.
5.4. y—x2=arctgy.
3.5, &Y~ P =0,
5.6. y—~x4 xsing.
8.7. oMy ¥

e e~ 4 P l.

5.8. e'43xfev—yqy.
59. In(x"4+4 +arctg*;£=0 .

5.10. xSing — ycosx =0,

510 3*tY _xuind= 15

5.12. e — Pyt ey,

5.13. ysinx+cos (x — y) =CO0oSy.
5.14. cos(x—y) —2x+4-4y=0,
5.15. xe¥ 4 yet = xy.

5.16. cosxy=_Y
X
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5.17. xy+Iny—2lny =0,
5.18. e*tv—gin¥
X
519, (x4 )P — (x—2y)3=0.
5.20. ylnx——xlny:x—{—y.
5.21. y3:-3y+56x..—_0‘
8.22. /x4 Jy =5y.
5.23. X4 —10x+y=0.
5.24. x*=6y—y°.
5.25. xX*— 2yt ¢P=1.
5.26. \x 4 iy =3+1y7.
5.27. 4*—3x’y+9=0.
5.28. ysinx=cosy.

5.29. y4._4x2y+9=0
5.30. '\/xs + v;;: _:VZ )

] ’
. Bepunran QyHKUHAHMHP OGHPHHUK TapTHO6AH Yy Ba HKKHHYH

tH6AH i XOCHAANAPHHH TOMHHT:

6.1. y=In(x+ \1+57).

=1

6.3. Y= x3|Hx .

6.2. y=

64. y=arctg ]_2_22 .
6.5. y:lntg(—}+%).

6.6. y= xe .

6.7. y=ux-arctgx.
6.8. y=x—arctgx.

1
6.9. y=cosx——cos’x.

3
6.10. y=arcctgx.
; x—1
6.1'. y=—x:-l—e

6.12. y=arctgx’.
6.13. y=x’lnx.
1 —i

X

6-14. y=

6.15. y=Inctgdx.

i,—
6.16. y=1/(1—x)*.
6.17. y=cos’x.
|

6.18. y=x.¢*.
6.19. y=x.e "
6.20. y=In(Inx).

6.21. y=(1+ £*yarctgx.

6.22. y=eV~.

6.23. y=—"

6.24. y=\J4—«" .

6.25. y= 4+lﬁ'

6.26. y= /1 —x*-aresinx .
6.27. y=x".

6.28. y=sin‘x+cos'x.
6.29. y=In(x+ /x) .
6.30. y=e "sinx.

7. [apameTpuk KypuHuinga Oepuarad y GyHKouAgHHET x OyHH4a
MpHHYA TAPTUGIH ¥ BA HKKHHUK TAaPTAGIH i’ XocHAAaAaPAHH TOMHHT

{ x=Incos2{,
7.1,

y=sin®2{,

x=1—e%
7.2. |

XxX=
#
y._ Z

x=sin*{,

7.4. 1

0s*4t.

i
")

- [x=%t3+t,
y=In(#41).
x=tg!.

7.6. [_ |
y= sin®t’

71, {x=ln(l+t2).
y=t—arctgl.
__ sinf

I 4sin¢’

7.8. jos’

Y=TTsnr
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x=4—-e—'2f, e 2
y= &t sm3f
' =2 {x—f-f-lncosf
o { 2((?_8"”) : y=t—Insint.
e, 7.99. [¥=2f—sin2t,
7.11. | ¥=fcost, 22, 7
§=sin"t
Y=1isimt
x=cost 7.93. }*¥={+5sin2¢
?112 21 at
=Co0s
y=1—sint 4 ‘
= 7.24, | ¥=0+2,
7.13 {x_t-l-smt -{y=t3+st_1
y=1—cost o 1
O 9
7R b 705 173 e
‘ 9’=%13-—t t2+_
7.15. xX=co0s3{, ‘ . 7.26, {x_‘aI'CSIH (t?__;lj’
Y=sin3¢ Y=arccos2{.
x=f
x=sin- 7.27 { +i41,
7.16 > | ottt ‘
Y=cosf x=ctgt,
— 2t 7.28. ;
7 { o y= cos’t
Y=cost
=2t
7.18. [ ¥=igitctgr, 7.29. | 2+
=2|rlctgt_ ) f2
2
7.1 ) x=t2+]; 24¢
19, 5 . 7.30 {X'=200532"
Y=g . .30. .
Y=sin¢

3-§. Komnaexc conna
P Ba yaap yctuma am
Saep Popmyranapu arnap.

fyuna x Ba y—

4 — XaKHKHH CcoHnap, | scy .
i # ' a == —
MIMKNAHALK BA Y Maeyym Gupauk me6 aranann. 1 TeHrauk Gunan
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X Ba y COHAAP z KOMIVIEKC COHHHHT MOC paBHUINA Xaxukud Ba
Komnaexe Kucmy Aefinnaid Ba x=Rez, y=Imz Kypuumuﬂa Gesrnnana-
.
Arap y=0 O6¥yaca, z=x — XakHkuHli coH, arap x=0 OGyaca,
s =iy —cod MaBXym coH Oynaau. Hlynaaii Kuaub, XaKHKUA Ba
MiBXYM COHJIAP Z KOMIUIEKC COHHUHT XYCYCHA XOJHAMD.

Arap zi=x(4iy, Ba 22=x}iy> HKKH KOMIJEKC COHHHHT
MOC paBHLINA XAKHKHHA Ba MaBXyM KHcMAapu TeHr &¥aca, abHu
X)=ux2 Ba yi=yz 6¥nca, 6y KOMIIEKC COHNAD TeHT AeHHMaAH, ALHH
=2

MapXyM KHCMJapHHHHT HlIopacH OuJaHrdHa $apK KHAYBUH
2=X-iy Ba Z=x—iy KOMIIEKC COHAAP KGUMA KOMRAEKC ConAQp
AeHnaand.

5.3.2; Arap zi=xi4iy) Ba z2=xo-4iys HKKHTA KOMI/IEKT COH
Oepuaran 6¥nca, yaap ycrHZa anareGpaHk amMadnap Kyhujardda
faKapHaaau:

zidze=(xiHigh) + (x2t+iye) = (xi+x2} +i(gr +y2),
21—ze={x1+in) — (x2+iy2) = (x1 —x2) +i{y1 —y2),
21 - = (n+in) - (e +in) = (nixe—yye) +
Fi(xiy2+ x21),

2 Ity (=il g, +
2 2% (xg+iy3) (xy—ig5) S+yy
L x — g
I o i .2
_ x5+

KoMnneke conaapus gapakara KyTapuill HKKHXaAHH Aapaxara
K¥Tapuil KaOu GaxKapunaiu, 6yHAA { COHHHHHI ﬂapamauapu Kylinaaru

dopMysanap Gyituua anuKnaHaaH:

_ =i P —1, #=—1i =1 Ba x. k.
YuyMan, =, =y (#F2= M HI=
I-Mmucon Ywly z=3—i z2=-—243i, z3=4-3{ KoMnaekc

7 —2y-2,

coRnap GepuaraH GYACHH. Z==————— HH XHCOOJAHT.
: 2+

E un w. KerMa-ker xucobaaimus:

22e23=(—243) (4+3) =(—8—9) +i(12—6) = — 174+ 6i;
25—22 23—(3—:)—(—17-|—6£)—(3-1—17)—}—1{—1—6)—20 75
é—{S—-t )3 =27 —27i4+ 9 — P =(27—9) +i(—27+ 1) =18—26i;
{4~ 2a== (18— 2&)+(4+3t)—(18+4)+t(—26+3)—22 23:.

yraai Kuus,

_20—7i _ (20—70) (224 23i) {440+161}+:{460—154)
=23 (22—23) (0+23) 992 4 932
601 . 306
= Toi3 t o3 -
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5.3.3. Xap Gup z=x-1iy KoMmn-

MEKC COH reOMeTPHK XuXaTaaH Oxy

KOOpAHHATAIAD TEKHCAUTHHHHE (X, |

y Y) Hyktach ékn ON BekTopn G- |

AaH tacBHplanagv. Komnaexce coy
TacBUpJaHafurad Oxy TeKHCJHTH -
KOMRAeKC Texucauk Jnellunain Ba-

r (2) xabu OGearmaamagn. z=y

Connap masyym fx ae6 aranypun

22- Wwaka Oy VYKHHHT HyKTanapu 6MaaH Tac- .

BHPAAHAMN.

¢ KOMILIEKC COHITA MOC KedyBUll V' HYKTAHHHC XOJATHHM r Ba -
@ KYTO KOOPAHHATAJapH OGunan Xam aHHKAall MyMKAaH (22- maka). |
Bytsna xoopanwartanap Gowmmpauw N HyKrarada 6Varan Mmacodara Teur

r=|ON| coHun xomnaekc cowunune Modyaw pedinnaagn Ba |2| 6uaan

Genrunavazu; ON BekropHuur Ox YKHHHHI Myc6at AVHaaniun 6uaan

XOCHJ/I KUATAH @ OYPUAK KOMMACKC CONHUN? ape "
MENTU Aefing
y Argz ne6 Gearunananu. Py Aefinnagn Ba

Xap KaHga#t z=x+4iy KomMmaekc ¢
Aap YpuHIHAMD: T O yayit Kyltnaarn dopuysa-

X=TCOSQ, y="rsing,
r=\/x’+4, tgq)=—i—,

2' MHC A 2= — h\/§+ y

Euuwwm x=— /3 y=1 6yaranaurn yuyn r= Vet =2,
i
tgp= /3 TeHrIaManaH @ apryMeHTHH TonaMus:

o= tr=t
Uyuna# kuan6, r=2, rp=%ﬂ-.

5.3.4. Kommaexc coduuAr Z=x--iy KypuHHWAArd HGOAACU KoM-
NJIEKC COHHUHT ar2ebpauk wakau FeliuNany.

Komngekc COHHHHr Z2=r(cosp+tising) KypHHMlIZAaru Hiporack
YHHHT TpUSOROMETPUK waKau fAelnaamu.
SANepHUHT

cosp+isinp=¢'"
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¢ XaKHKHil coHnap yasuxud gk ne6
ataaysuu Ox VK HyKraJapH OuJaan -
TacBHpnaHain. Cod MaBXyM z=ijy :

(popmysacuaal doiizanann6, KOMIEKC COH E€3MTHUIHHHHT Kpcarkud-
a waKauzea sra OYaaMis:

z=re?.
2- Muconia z=—\/§+£ KOMUJEKC COHHHHIN MOAYAH r=2 Ba

ApryMeHTH q;u=5—6ﬂ SKAHMHH aHHKJATaH 3/HK.

llysapuu wHOGaTra oucak, Oy COHHUHI TPHrOHOMETPHK Ba Kypear-

KHUJM LWAaKJAMapH MOC paBHllga Kyitnaaruaya 6ynaan:
L1
z=2((:oes—‘r’é’i—+—f-:sin—56i , z=2¢° .

5.3.5. Komnjekc connapuu Kynadtupuw, 6§aull, Aapaxara KyTa-
PUILl, yJAapXaH HJAAA3 YHKAPHIUAA KOMIMIEKC COH E3HJIHIIHHHHT
TPUrOHOMETPUK Ba KYPCATKHUA4 Wakanapuian ¢oiaalaHu]aiu:

Arap
zi=r{cosgi+ising),

ze=r2(cospz+isings)
6yaca, ywby dopvyaaiap ¥PHRIHAKP:

21-29=r1-rz(cos (g 4 @2) +isin (@i @2) ) =1 - raeim+ed,
z r . e —)
'z_|=TI(C°5(¢1_‘92)+551“((P1—¢2))=TI‘9 R
2 2 2

2" =r"(cosng-tisinng) =r"-&"".

Oxupru dopmyia Myasp popryracu AeHHTATH.
TpHTOHOMETPHK €KH KYPCAaTKHWIH WaKAAard KOMIIEKe conaaH

n napaxai WIAH3 YAKapHll YUyH ywly ¢opmyranan porlananuaa-
au:

et 2nk)
L s 2mh n
!S"]._¢+—n e \/!’8 " .

w,= /z = yr(cosp+ising) = V7 (°°6¢+n2ﬂ +
+ n

tra0, 1,2 .. n—1 kKniimaraap Oepul, WAAU3BHHHE f Ta Xap XHA
KiiiMaTaapura sra 6yamn3 (GyHna {/; apupMeTUK HALH3).

Haauskuer Gapya n Ta KHAMATAapHHH TaCBUPAOBYH HYKTa-
NAPHHUHT F€OMETPRK TaJKHHH Mapkasu Kyr6aa, pasuyc W G6yaran

afinamara HMYKH UHM3HATAH MyHTazaM a  OypyakHMHr  y4napHHH
aHrAaTHWHAAH HGOpaTAHp.
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3-Mucon (— V3 +4)° nu XACOB.IAHT. \

Ewuwm. 2- mucon sa Myasp dopmynacnian ¢ofinananus Ky#Haark
ednmra 3ra 6jnamus:

5
: -zﬁ=26(cos .

. .+ bn b5
5 6+;sm-%—-6)—.28 =

=64 (cosBa +i sinbn) = — 64.

[ Q.
4-Mucon. y/—1 Hu Tonmmr. o
Ednw 2=—] con yuyn r=1, g=n. lly ca6aban yunur
TPHTOHOMETPHK WaKAK Kyltnaaruua ésunamn:
z=1-.(cosn+isinm).

- AApaKaan HAAR3 YMKapHll popMmynacuaal doinananus, yut6yra
3ra Gynamus: ' : '

8 2n ;. 24
w,= y/cosn+i siny =cos “+3 k +isin “+3 LA
L{n4- 2k}

=e * , 6yHaa k=0, [, 2.

k ra ketMma-ker 0, I, 2 KHAMaTHapHu GepH6; HALHIHMHL yuasia
KHHMATHHH TOMAMH3:

in

—cos®tisint—ei— Ly ; V3
wo—cos3—|—zsm3—e = 2-|-t

S . . b
w2=cos—3i.+csm—§-‘—=e =

5.3.6. DitaepHuur
e¥=cosq4ising

popMyaacn Aapaxa KypcaTKuuM Kommaekc yarapyBuuaan ubopat
K¥pcaTkuuny GyHkuMauy TPUTOHOMETPHK ¢yHKUHANAD OpKaau Hpoma-
Aafiay. TpuronomeTpuk ¢yHKuuasap cosq Ba sing KypcaTKuuau
¢YHKURANAD OpKaar Kyédugaruya noofajganann: -

4O p o

. ‘p__ =i
5 \ Sm(p:_e‘___e_

cosgp= 5

3- dapexona Tonwupuru

. o e 2 +3=
|. Arap 21=1—i, 20=38-+4i, 23=—1+3i 6yaca, z=—_'-—22
2|2y —23
HHHI KHAMATHHH XHCOBAAHT.
.o227 99 |
K tam b
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Do =3— 2 zo=4+i; z3= —2-4i KOMIJEKC conTap Gepuarad.
z) (29— 23)
o zg+z,
i XHCODJAHT.
", 45 87 .
A ==t

3. (2) KOMNJeKC TeKHCIHKAA Ky#iuia Oepunra LLIa’pTJIapHH KaHo-
IILIANTHPYBYH Z=x 4 {y HYKTaJap COXacHHH aHHKJaHr:

a) 0<Re3zi<I2; 6) Im{iz) =2
B) |2—344i<<3; 1) |<Clz—il2;
&) 2<Clz| <3,
Ogargzgg.

4. KyAuaary KOMIUIEKC COHAAPHH TPUFOHOMETPHK Ba KYPCAaTKHU/IH
aKkanapaa Hpolananr: ,
a) 21=3—3i; 6) na=—1—i; B) ;=i T} za=—2

1
6) zy= /2 (cos (——341)+£sin (—37:‘))# \/Qe‘T‘ :

r) z,{=2 {(cosm-isinm) =2e".

5. Kyfingarnnapai XHCOOAAHT:
; - 4y
a) 2/:_1; 6) i/f; B} \/—l+\/3£.

A a) £=0, wo=cos%+£sin%;

k=1, wlzcos-g—+isin%;
5 . OA

k=2, w2=c:05—63--|—£sm-6—;
7 .. In

h=3, W3=cos—61+csm—5-;

3 .. 3m
k=14, W4=COS'£+ISIH_2";

1 .. 11
k=5, w5=cos—l~ﬁi+tsm—6—1;
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6) £=0, wo=cos £ +isin T

6

k=1, w::cos—Si-l—isin—s’l'
i 6 °

k=2, wQ=COS—%“—+isin—32£;

B) k=0, wo= /2 (cos ++isin %);
k=1, w|=\/§(cos£;—+£sin-%“- ;
k=2, wr=/2 (cos Lg‘»-i—isin—%);
k=3, wi= /2 (cos %-l—isin-zi)_

3- mycraKua uw

[. Arap Zi=i—1, 29=—24i 23=3—4 6¥aca,

2)(2,+2)
- 2‘|~—22
HH TOIHHT,
64 38,
K 5-—5+
2. Arap 21= —3+i, zo=4—|, z3=1+43i 6ynca,
2142925 '
23‘*’3

ilH TOMMHHF.

. 396 812 .
%S 501 ' 5101

3. {(2) xkomnaekc TexkHcanxaa KYAHAZrH WapTAapHH KaHOoaTAaHTH-

PYBYH z=1x iy HYKTanap COXacHHH AHMKAAHT:

I
a}) Re;—}l; 6) Im(2iz) >3:

B) 3<lz+1--2il<4; 1) —’;-gargzc:n.
3|zl <<4.
mp(;tj’,a.;li{;):r?ﬂem COHAAPHH TPHTOHOMETPHK Ba KYpcaTKHYAM takaia
a) z=-2_

]+f; 6) 22=—\/§—*£;
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nor, s — ] : ry z,==14 \/gt .

| a

K a) z,= /2 (cos(—%)+isin(—%))\/§e__"

Sn
.. B 6
G) 2,==2 (cos iﬁq-—i— £51N —61)=2€ -

.= I i

B) z.&=% (cosn+;sm:n)=—3-e ;
b8 s LYy %i
ry z,=2 (cos?—i-zsm 3)_29 .

5. KyfinaarunapHu XucoOMamr:

8, — 4 —
a) Vi 6) 1. B /—1.
W: a) k=0, wy=c0s %+isin%;
=1, wl=c055—:+isin-\§41;

k
6) k=0, wo=cos0°4isin0";
k=1

F) . n
@ ==CO8 ——+ISIN —|;
+ 1 4+ 4"

k=2, w,=c0s —+isin—=;
2 2
3 -
, Wy=C08 ——41~|—£sm %;

Sm

k=3
k=4, wy=cosnisinm;
k=05, w,=cos %“--i—isin —_—

k=6, ws=co0s 3—;+isin 3n .

k=7, w;=cos -z;-‘—+£sin 145 ;

LI
4 "’
3n

k=1, w,=cos —:?—-}-:'sin -

B} k=0, w,=cos %-Hsin

E=9 w2=cos+5—;i':{-_i§in % ;

— 3. e cos TE piin T
k=3, Wy==cos 5 Fei$in - ;
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6-606

BHP Y3rAPYBYH PYHKUHUACHRHHT
HHTEIrPAN XMCOBH

1-§. Annkmac HHTETPAN Ba HHTErpaAtalHHHT
coala ycyanapmu '

6.1.1. Bupop opaduKaa a

HHKJaHrau
OPAJTHKHHHT XaMmMa KuiiMaTaapuaa f(x}  ¢ysxuns YUyH

F/{x) =f(x) ékn dF (x) =f(x)dx
Wapr Gaxapuica, y Xxomaa F
bynryusncu neﬁuaaﬂg, ' (x) dyukuua

Arap f(x) byHKUHE Flx) 60
oL
Y Xolaa F(x)+C f(x) 'S*H)HF ma ¢
Tyhaamu 6yraan, Gyuwna C

flx} nuur Gowsanry

byRKuMsra sra  6iic:
XaMMa GouTaHFHy quﬁynxuuﬂﬁia;;

& — HXTHépHA ¥3rapmac, Hra Ky
Cupg:riag f(x)_ ¢ym(up!amjﬂr Xap KaHaal HKKHTa Gomnanruz cpyHKl:L}l;l;
P-OupHAaH nxtuépuii ysrapmacra dapK Knnagu. *:

f(x) (éru f(x)dx Hpofa) 1an onuuray amu

dyHKUMAHRUT bapua F(x)4C Gowaurny PyHKRHATADH TYNAaME

ra ?AHHTMMH Ba GyHAait Searunanann: §f (x) dx=F(x)4+C
HKMAac HHTerpajun Tonum Kapaéuu umreeparsqu ne'ﬁn.nann

KMac HHTerpasa gef, 6

Konaanapu): :
a) (Jixydx)' =f(x);
6) d(§f(x)ax) =f(x)dx:
8) JdF(x)=F(x) ¢ A
r) jkf(x)dx:k}f(x)dx (k — yarapmac);
n) -S(f(x}iq:(x))dx=i’f(x)dxiScp(x)dxi

e) arap {f(x)dx=F : =
peuuua_manyéqu ()}JyHKLlHSExﬁj;.iﬂ_Ci, ];faxolfuza?(x) P Kaniak aupge-

i) du=F(u) 4-c,

6‘1.37 Au_mwac HHTErpasnap xaasannu:

1. Sdu:.'-u;al-(:‘.
2 Su“d _ ] ' '
. u.— ¢+1+C‘ aFsE—1,

192

) du
3. ST=IHIHI+C'
du —
u — ﬂu
5. {edu= {+cC
6. \e*du=e"4C.

7. \sinudu= —cosu+C.
8. Scosuda=5iﬂu+c-
du :

9. =t .
S COSQH gu+c
10. S d‘; = —ctgu4-C.
sina o

Stgudu= —Inlcosul +C.
12. {ctgudu=1n|sinul +C.

13 {fmin |ieg | +C=tn | o —cteu [ +C.
14, Sc‘;‘u ~in Itg(—f-:-+~;)|—l—c=lﬁ | =+tgu | +C.
15. S 2"‘: i,=-‘1;arcctg%—l—C--—-- —-i—arcctg%+c.
a "
16. Saz“-“u2=r2';|n |2t | +-c.
17. ST%E-—!‘Q-;-arc sin%+ C= —arc cos%+ C.
o _

18. S—im———=ln | e+ \/u2:|:02| +C.
Vl+d
'Hnterpansall HaTHKACHHHHL TYFPUJIHTH TONMHATaH GouaHFHY
dynkupsHy  Anpdepedunannam Gunad TeKIHPHAALH. Kentupniran
aaBasfia 4 SPKJAH Y3rapysUdHH, WIYHHHLIEK, nu(bq)epeuunamapynqu

Gynrunsivg Honananam.
6.1.4. HurerpannallHHHT KyfHZarh CoAda YCyARapuHH KejiTupa-

MK3: :
a) WHTErpan OCTHAATH (PYHKUHAHH COLAR ¢yHKUHSINAD AHFHHAHCHTA
EiiMiD BAa MHTErpaJapHHHT Xoccanapraad GoRAaNaHHILl yCyaH;

6) autdepennnan GeATUCH OCTHTA KHPHTHII YCYJIH. Macanan:
dx=—Ld {kx+a), arap a, & — ysrapmMac Gyaca;

xdx=~;—d (x%), cosxdx=d {sinx),

dx dx — ___dx_ =
_=d (Inx»;;g——d (tgx)’ l+x2 -

X
—d (arcigy) Ba X. K.

13—665 %




l-Mucoa. S 1+ dx aHUKMAC HHTErpajsy TONMHT,

(1447

Eunw.. Wuererpas ocrunary GYHKUMAHH WaKaaH - anmaun-upno i

- AHWKMac HHTerpaiaHHAr A) xoccacuflan dolfasaHcak:

I 4222 (1+2) +2 R -
52(14.;2) dx S 2l S[R(l—u‘*’} ‘ L1+ ]dx

(b ) s aetpc

2-mu coa. S4cos < dx aHuKMac HHTErpaJiHH Tonunr :

Evew Huterpaa ocruaaru $yHKUHANR napamanu nacaﬁ’mpum

qaopmyﬂacunan doHzananub aaMaluTHpaMu3:

2c0s%2 5= i +-cosx. '

- Cyurpa anukmac HHTel‘paJ'IHHHl" r) Ba a) Xoccanapuaal gofina-

JIchaI{ . . . . . .
S 4908 2%&%8 2(1 +cosx) 'dx¥_=2' S'(1-+cosx) d,g'=_ :
._2de+28(:03)€ dx—.2x+25|nx+c .

3- M C 0. Anmmac HHTErPANHY TONHHT:
: :53x..31dx__, : _
E q " w. S 3*. '3‘a‘x'4g(3 %) dx= _(3)° +C.

In (36%
: 4— M HC o Aﬂuxmac HHTerpaJ'IHH 'rormﬂr

'Sm‘i—,

Equm ﬂud:oq)epeﬂuna.ﬂ oCTHIA KHpHTHIJ.I ycy.nnun l{y.n.naﬁmua

Bykunr. YHyH dx = —~d(3x-——5) Ae6 ou6, maﬂaanﬂaru {4) umerpan--

ﬂa“ qmﬁﬂanaﬂamns S . .
: dx - 1f d(3¢—5)
S_Vﬁ_ 3_5-‘—3;{*3—‘— \/Sx——s +C

5- M H cou Anuimac HHTeraJIHH TOHHHF

x—are sinx’ |
d .
S =

194'_3"

Euww E#nw sa m{qnpepeﬂuna.n 6e.nmcn ‘ocTHIa KHPHTHIL .
yeyasrapunaal Guprasmnkaa cpoﬁna,nauamm . e :

Sx:/z:rc_s'm dx =S ‘\/l—ﬁ_s :/":5_11-1:2 e

-

--S'a'r'c sinxd (arc sinx) ==

: _—\/l—x —-;—arcsmx—i—C

6- M H ¢ on. AHRKMaC 'HHTerpa.nnH TOTIUHT:

BT Y
S 2x2+4 d%' _ -
N ST SM
Bumu VR =) i

=lnfx —2x2+4| +C

: I dapcxona rmwupuru

Aaulmac Hﬂ'rerpa.rmapuu TOMHHT, HHTerpaJmam' Hatu_-}lfa.uapu_lm_:
Luddepenuuantail Gunad TEKUHPANT: B :

o i ) L I

9. S yare tgx—x dx

2. § (.tgx-i-'cfgx) %dx. .

| b4
- cos2x . ;- I ' S'i_i‘lzx.
K ———dx : 10. dx,
3 Scoszx-sidzx:dx o S S_-cos.‘x. =
4 L U+ .0 o e
4 S x('t-[-x”}'dx' IR : S(x-2)?+4
Lo e
5 S = A% St’+6x+|3
(as—4)° : )
: - 13 S ™ ‘
6. Stg4xdx - V8 +6x—9s
' e L 14, Scos xdx.
7 S.xzdx S T P



I- mycrakua uw

AHHKMAC HHTErpajyapHH TOMMHT, HHMTErpasJall HaTHXKalapHHy
fu¢pdepeHunannallt Gulad TeKIUHPHHT:

1. S_H___"L_ ‘ 2. S Sidx .
(x40 V0D

.2
N S cthx 4. S arc sin 5x2d
o V1-25¢
3x42
5. 884 51; 6- S‘E dx.
(s g 5. |2
_ I+3cos2x A 45
| 10. {tg* 2y
9. \ sin®* (2x—1) dx. : g —ax
1. st.’ixcosxdx. ' 12, S__df_ﬁ‘
. 3 4P —5x44

2- §. AHMKMAc MATErpanja yarapysuHHM aaMaluTHPHML.
ByaakaaG unterpannam

6.2.1. AHH!{MaC HHTErpafaa VY3rapyBUMHY AAMAWTHPAL Kynuna
rHY4a dMajra olHpPHAaAH:

a) x=q ({), 6ynaa ¢ (f) — AHrH yarapysuu { HUHT auddepeHitnan-
NaHyBuH (GyHKUMACH OyacuH. By xoana ysrapyBuuuu aJqMalTHPA W
dopMmynacn ywby KypuHhuira sra: -

Vrmae=\remivma;

6) ‘P’(x):=i, GyHaa { — AHrM y3rapyBun. By xonpa ¥Ys3rapyBUHHH
anMawTupal popmylacn ymly KypuHuuira sra:

Sf{lb(x))!b’(x)dx:Sf(t) d.

Hkkana xonga xaM mHHTerpaJ/aligaH KelHH V3rapyBuu x ra
KAHTHIY Kepak.

l-Mucoa. S \/@?— x?dx anuKMac WHTETpAHM TONNHI.

Euwnw. x=asini necak, dx=acostdf Gﬁuann Ba AHHKMac
HHTerpasd yuby KYpHHHIIEH ON3AH:

S'\/a —x2dx= S\/a —a’sin’ -agcostdi =

= S Va-cos? -acostdt:a?s l—ﬂ%—mdt_

2 ’ . 2
= S dr+i;_ S cos Qrdr=%t+§ S cos2idi =

2 2

TR

@

2
R {eos2ra (2t = Tt sin2t4-C.

f—arc sin-> Ba sin2f=2sinfcosf=
a

= 2sin{ \/-l_—"sﬁq=2-% .

xZ

—

6[2

cinankaapiai doiltanarnd SCKu y3rapyBuH x ra KanTaMu3s:

_ 2 2 'S —
S \/az—xde=—‘52—arc sin—j;—l——i—-?.-—;— ‘\/l:; +C=

=%arcsm += \/a —xt4C.

2-Mucoa AHHKMAC HHTeTPAJHH TONMHI:

S\/iﬁd

. ad!
Evuw. x=atgl 1e6 Gearniacax, dx== T

-4 oAHG AaHHKMAC HHTErPaAHH TOMAMH3!

\fa2tgzt+a

S '\/x2+a dy— S

x

S \/l+tgtdt S

sin’t

=SM¢5=

sin’¢-cost

' d{sint) at
- S sin’t +S cost

2
Vs
a

6ynaau. DyHu Xucob-

adf

2tg !

sin?t

smi

| S5t

dt

+

cos?t

sin®i-cost

df
cosf

—~—1n |——+1gt l+C—

+In | '\/:—}-%+% | +C=

|

dx

£y 2¢=9"
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Vat+a2 l '\/a2+x2 +x
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3-MHCOM AHHKM&&HHTEFpaﬂHH TOMHHT!
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- Evwwm. Wanus octugark udonaun (2 6unan Gearmnacax JlueTna6KH  yuTa  MHTETPAAiA U YUyH P.(x) KyOxan KaGydw
' / T WWIHIIAAM, OXMPTH TYpTTa MHTerpanla 3ca z ydyH arctgk, arcsinx
= 2x~9; are cosx, Inx Kabya KHAHHADH. L _
BaLan Xoaapaa Oynaknal ueTerpannaw GpopMyJacHHH Gup Heda
Mmiapra Kyanaw sapyp Gyaaiu. ' ' - )
B-Mucom Sxe‘-“"dx HH TOTMHT. .
v=e">dx 1e6 onaMu3, y Xonaa
S e~ dx= ——ée““ }“ .

S dx _' 24"—9=3‘2y
VIS k= (049); dv=tat [
-‘dt . ) : -
S — = S dt —.—2~arctg-’+c= Funw. u=xBad
5 B9y V948 3 3T ' w=x, du=d
.  (u=x, du=dx,
—5x — .
S_xe dx [dg=e‘5"dx,v=.
— X —bx 1 6

HT.

) :
V2r—9
=3 +Cr
v WH TOMHIUAA MHTErpajiall ROHMANCHHN Xap XOHM HOra TeHr nel
XHCOBMAtT MYMKHH. T _ '
6-mucodn §arctg xdx Hu Tonn _
Euwu . u==arctgs 2e6 onamus, y xonia L '
C dx
u=arc tgx, du=—,
S & AR

S . dx
(1) VR x~1
1 o ' o e
Evnm. t= r1 THTH Y3rapyBUHHH KHpHTaMH3:
) . 1 t
L E— S t=23m =3-b
IRRCSSTRVE P FAE R o S arc tgxdx= -
| £ : {dv=dx, v= S dx=x
. —_df . :
: d : 1{d(1+42)
= S £ __S . dt o =x-arc tgx— S = e=x-arcig _38—("—% =
L .T_I-) +op =11 1 =244 f—2 *; 1 o
| | N =x-arctgr—inl 14+ +C.
dt _ _d(“i-g) . 44 . ' S
-S 5 =g = arccos —2 4= 7-Mucon {(x*4 1)cosxdx HHTETPANHK TOMHHT.
'V%— (H-?)z' : S ¥s L Eunm. By Muconna 6¥aaxnab HHTErpasiall dopMyAacHHH HKKH
_ 5 2 : MapTa Kyanaura TYFpH KeJaiH. ' _
' 2 e o
(e _ fu=x +l,du=2xdx,}=
S (¥ + Dcoszdy= {dv:cos.tdx, v=sinx
= (x*41)sinx —2(—x-cosx+ {cosxdx) =

]

__-'_-S Viei—g

= (x*+ 1} sinx+42xcosx — 2sinx+ C=

— 241 .
=arc cos——— = x+1. :
V5 +Cf-arc cos—rm—+C=
: =arc cos —=t3 .
. o VEurn T -
6.2.2. Bynakna6 uxrerpansam yeyau ' | 2
- fudv=uv—vdu - =2xeosx+ (x —1) sinx +C.
8- M4 ¢ 0. AHHKMAC HHTEPPAJHH XUCOOMAHT:
{e*cosprdax.
E gy w. By uHTerpajHn HKKH MapTa 6yaknab HHTerpasnaiiMus.
=", dﬁ:ae“‘"dx;
-dv=cospxdx, v =%sinﬂx _=

OyHaa u Ba v —x muHr HHTETPaANaHYBYY

topmynara acocnasanm,
bynxunsaap K¥nadTmanapuuu
S e*cospxdx #‘T

cbyﬂguuaaapn. _
Y Yoyr Xap xun ¢
HHTerpanaliga ¢dﬁnaﬂaﬂu;;£ﬁam
§ Py (x)e*dx, {Ps (x)cosaxdx, { P, (x)sinaxd,
§ P (x)arc tgx dx, { Pu (x)arc sinxdyx,
P (x)cosx dx; \Pu (x) Inxde,
' 198 :
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i dx .3 %_ T 3
Sﬁ____w%m' Ko S+ =3+ 1) 48|14+ YxFT|
Vxdx ) 6 % T Lo T ) ot
2, S \;x_Vx. K x—_l-gx -i—%x +2x*4+3x* +
+6¢°+6in [ yx —1|+C
3. (__dx K: ¢— Vet
Sx2'\/x2+4 LA
4, S—\/sz——dx A C— \/1 x2—arc sinx.
dx
5 K ot |t Ni—x—s?
S(x+|}\/:—x—x2 K C=ln J‘f-f-'-i_ ;+ al
8. { x.arctgxd . £l 1
Sx arc igxax Ko ——arctgr—5+C.
7 S xdx :
Y e XK: C—x.ctgx+In|sinx|.

1] wr, givn., & ret _
=3¢ sinfx B Se sinfxdx =

{ u=e% du—e.

dv=sinfxdx, v= —%cosﬁx }

(ﬁsmﬁx-{- acospx) — — S e™cosfxdx.

Bynaa

e™dx

= S e**cosPxdx

neb ymﬁy TeHrMKKa 3ra 6ynamu3:

=§e smﬁx——(—-—e”‘ osﬁx+ Se“‘cosﬁxdx)=

I= ?(ﬁsmﬁx+ acosfix) — :_z L

By tenurnamaunn / ra unc6atan edcak,

= S e*cospxdx=

2- Japcxona Tonwupuru

AHHKMac HHTe rpaianapHa TOMOHHT:

200

% (ﬁsiﬁﬁx+ acospx) 4 C.

xaresing 4 \/l —x*4C.
C—- (Inx+ 3In% 4 6lnx +6).
C—x3cosx+3£2sinx+6xcosx~—65inx.

(" 5 (sin Inx—cos Inx) +C.

12.

)
S
0. § xsinxdx.
)i
)

% Va4 +2Inlx+ Va4 1+-C
2- mycraKur ui

AHHKMAC HHTETPANJIAPHH TOMHHF:

I el 2
I Sx\/x—ldx‘ —i—(x—l)2+%(x—l)?+C.

)\
2 n’x+\fx' K: 2/x —4 X +4Inl1+ Vx| +C.
3. S 2\/4—x W = x2—2)\/4——?+2arcsin—2x—+c.
4. S (x+1)\/x2+2x+10 X C—-;—ln x_‘?_|+ \/{xi:)g_}: |
5. Sln(x +1)dx. X: xln(x2+l)——2.-x+2arctgx+c‘
6. S%‘ix K C——Q—(smzx—{-ctgx)
7. S“" K: C—26 *(*+4x+8).
8. S cos lnxdx. K: % (cos Inx~+sin Inx) 4 C.

EHuw,
3- §. Kacp-paunonan gyHKUMAHH 9HT CONAA Kacpiaapra
> I:I"gunonan GYHKIUHANADHA HHTErpajaaall

6.3.1. MixkuTa KYNXaLHHHF HHCOATHra TEHT

Qr (X}
R\ = 5y

kacp Aefiniaiu, OyH

AQUOHAA (PYRKHUA EKH payUoRAA

imr;(zu:: ﬁaémep(xL; Ba Pa x)‘*ynxaﬂnapuunr napaxa Kypcarml«l:t:g

yAnG, ynap HaTypaa COHAAPAMP. m<n Aa R(x} KaacI{JHpal

yHKUMA THFpu Kacp, mz=n Aa sca HOT{FpU Kacp LEAR s
Kyfinaarn Tyrpu xacpiap aue codfa Kacpaap neml.naﬂ
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A

L—
X~0

It

Oynpa k> 2 — 6yTyH coM.

(r—a)®’
I, _Ax+8_
X pr4g
v, _Ax+8
(P +petq)*

, 6yHaa D=p’ —4g<0.
, Oynaa s222 — 6ytyn con, D=p*—4qg<0.

gxopunam Kacpaapaa A, B, p, q, o — XaKuKHi COHMap.
-3.2. Xap KaHnait xakukuii KoopuuneHTAH n-napaxann P,(x)

KyNXan " XaKHKHE comaap. Tyniamnfa ywdy KJpuHRIIAA TacBHpAA- -

HHLIH MyMKHH: :
P, (x) =ao(x-—a|)*‘- '{x;'”ap}kp(x2+ﬂax+‘?|)s'° .
Axpatq)t,

Oynna ai, ag &p Pr(x) K¥NXaAHHHT MOC

) (s B2 ye.vy O n paBuliga & ,..., R, Kappadn
XaKHKHA WILM3NADH, XaMMa KBaipaT ydXafaap yqyu,nucr{?)nmﬁﬂam
Di<ZO (i=1,10); Bi+..+ko+251+.. +250=n; ki,...kp Si,.., S1—
HaTypan couaap; as— P.(x) K¥nxanga x" onauaard KoypoduuueHr.

Qnlx)
Arap R(x) = P TYFPH DailHOHal KacpHMHT Maxpaxu P, {(x)

mxopunril Kj’feca'funraﬂnex nioganauran Gyaca, y Xoima "Gynﬂaﬁ
?:cpﬁuu —1 KYPHHRINAATH 3HT COAMA PAlHOHAJN Kacpaap RHFHHIHCH-
efnlt mymind. By éfinamana P, (x) Kyoxaauuur xap 6up & Kappaaun

o HJIAH3HTA, ABHH (x—o)® KYpHHMILAATH KYynairysunra, yw6y & Ta

Kacpnap MHFHHAHCH MOC KenafH:

A A
T e S L B

r—a L x—)? T (x—a)®

P, (X} KYnXagHuRr s KappaJiH KOMMNJIEKC KY :
¢ KYyWMa HAAH3HHHHT Xa
OHp Ky(THTa, ABHH (,fz+px+q)‘ KYPHHHLIAATH KynmalTyBudra ym6£
s Ta Kaclpnaﬂ-uﬁopa'r HHFHHIOH MOC KeJAanH:
MutA, Mty . Mx+N,
Laprtq  (Tdprt)? T (Eprtg)t

Ehnamanary A, N, M; kospoulmentaapwm Tonmwaa xycycuil

KHAMATAAD yCyaH €KH HOMAaBIYM Koapduik i)
HeHTrap ycyannad Qoitaa-
raHHNaad. babsan Oy ukkn ycya Gapraiukia KyJiaHdaanu. ®

Q)
Ri{x)= P(i)

KHCMHHH aXpaTrO, cyHrpa TyFpu k '
. 5, acP KHCMH 10
cojla Kacpaapra €ftunaan. P KopHAATI KaOK Shr

paunoHan Kacp rorfrpu xacp 6¥aran Xaiaa Gyryn

202

I - murcoa ¥uwby .
158 —4x—8l
RO =G 6rn =)

[IRIHOHAN KACPHH 3HT. COMAA Kacp/1apHHHT HAFUHIKCHIA €AMHT. _
I: un w. Bepuarak R(x) paunoHan xacp TYFpH Kacp. MaxpaXuHHHT
wiMMa naansaapu (3, —4, 1) 6up Kappaau {ofnHA)} Ba XaKHKHA,

IHYIIHHT YHYYH

152 —4x—81 _ A B c
RO =45 rd =) — =8 T o+d T -1

fynua A, B, CF&HHKJ'I&HHLI.IH-. Kepak OyaraH KospduUMeHTIAPp.
TOHTAMKHMAHT VHT KHCMHHA YMYMH#l MaxpaxXra KenTHpnO, uKKaja
KMCMHHHHT XaM Maxpaxaapuhu Tawaal obopcak: '
155 —4x—8l=A(x+4) (x—=1)+
_ +B(x—3) (x—1)+C(x—3) (x+4).

a) Xycyculd KUMATAGD YCYAuRUnZ Ma3MyHH WYHAAKA, YHAA XOCK]
Oysnrad aMAHATra X HHHT Xap Xua (onaTha MaXpamHRHT XaKHKHA
WAAM3AApH)  KufimMataapn Kydnaain. Kapanaétran Muconla Oy
KyHHGaTHHA aMaJjra OMlHpPHIaAH: :

x=—4 175 _=35B,
—_—x=l 70=—10C.

X oCHA KMIHHTaH TeHTJlaManap cucTeMacniad A=3,B=5, C=T7.
1yngai Kuan6, : .

15x° —4x-—81 3 5 7
RO =y Gan oo =53 Taga Tt

6) Homasaym xoapuyuenraap ycyaunune MOXHATH TIYHAAKH,
yHAa XocHa GysiraH aRHAATAA X HHHP yHroard Ba yahaaru Oup Xua
papaxanapd o1fuAard Ko3ppuiHeRTIapHH Tenrnab, A, B, C rkoadpdu-
UHeHTIapHH TONMII YUyH TeHTJaMalap CHCTeMach TY3HJalH, s’bHH:

IQ: ]5=A+B+C$
¥ —4=3A—4B+4C,
% | —81=—4A+438B—12D.

Xocui 6yaAraH TewriaManap . CHCTeMacuHu eunf, A=3, B=5,

C =7 3KaHHHH TONaMH3.
2-Mucon Ywby pagona.n KacpHu COAA Kacpiap WMFUHIHCATrA

EiHHr:

X
R(x) = (x—1) {x+|)-2'
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Eunw. Tyrpn paunmonan kacpun kyfinaarnya éamus:

_ X _ A B C
Rix) = (r—t)(x+1? x—1] REZIN (x+41)2

Byunan

x=A(x+1)*+B(x—1) (x+1) +C{x~1).

Koapduunentnapis Tomuil yuyH OKopuaa 6aéH KHAHHFAH HKKaJa
ycyagaHn xaM Ouprannkia QonianaHaMHs:

x=1 1=4A,
x=—1]—1=-2C,
x*na 0=A+8
S S RS
CHCTeMaHH eucak, A_T,B__—T, C= 7

Hemak,

X 1 i 1
X\ = _— J—
R{x) (=1 (x4 12 4= 4x—1} T 9rq )2

3- Mu coa Kyfunaary paunoHall KacpHu COARA Kacpaapra efuHr:

Rix) = Arad 112120 48 ‘
(426432 (x4 1)

Eunw. Paunonan Kacp TY¥FpH Kacpaup, yHH 5HF coiaa kacpaapra
EAMH

R{x)= x-|—4x -|-llx + 12548 — A ' Bx+C
(2422432 +1) x+1 7 P2aoeas
Dx+E
(o3
Ydy

K4+ P 125 8=A (22 +3) 2
+(Bx4C) (x+1) (£*+2x+3) + (Dx+E) (x+1).

TeHTAMKAad (poinatannG HOMAbLAYM Ko>PPUUHEHTNAPHH TOMHIL y4yH
TEHraMadap CHCTEMACHHH TY3aMH3:

x=—1 | 4=14A,
<! na 1=A+48B
£ aa 4=4A42B+C,
x? na 11=10A4+3B+43C+D
Xx ba 12=124+4+84+5C+D+E.
Tenrnamanap CHCTEMACHHH eHCAK,
A=1, B=0, C=0, D=1, E=—1.
204

HeMmak,

i

R Al ndyieets 1 y x—1 ‘
(x) = (2+2r+3 x4+ 1) 17 (P ox4dy?

6.3.3. Tyrpn paunoHaJ KacpaapHH HHTerpaaiall 3Hr COAAA Kacp-
1P HH HHTErpaiallira KeNTHPHIaAH.

S Adx _Aln|x—al +C.
X —

Adx A C.
. S (x—a)*  (1—k) (x—a)*”! +

_iln|x2+px+ql +

———arctg———— —I—C
1\ /q,__ -\ /
v. S {Ax+3)dx 2%8 (2x4p)dx (B__’_;i)s ( d(x-l-—g)

2 2hs?
(4 pxrtq)° {x2+px+q} (x+_g_) +q_pT)

a9=q_"T, t=x+% Gesaruaalinap KHPHTHO, HKKHHYH HHTErpan

L. S_;‘-ﬁﬁ—dx
x+pxt+4q

Bynaa

15_8—2—‘-“—“ KYpHHHUITA KeATHPHJIAAH Ba Y KyHHAArH PeKyppeHT
(2 +d) . :
dopmynra épaaMuia TOMKHAAAH:

i 25—3
fe= 2(s— 1)@t (B +a)*~ '+ —na® 7Y

3x—1
- . cofaaHr: S——~—dx.
4-Mucoa HAarerpaanu Xxu Zrarts
Ednwm.
- %(2;:-.4) +6—1
L Sl S R S——, "=
S x2—4x+8dx_ S x2—~4x+8

3 2x—4 dr
Fl S x2—4x+3dx+58 C—4x48
3 2 . dx- —

_3 z__ ' 5
= In|x*—4x+ 8|+ 5
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5- M ucon Hurerpaisn Tonunr:

. 3x42
S 2425 410)2 dx

Sext2)—3+2

Ewwm _ k2 . (2O
S- (2254102 S (2254 10)? dx=
=£S _(2x4-2)dx __S dv =3s AL 2410)

2) (Ptot10)? (E+2r+10° 23 (Zyactio)?

S iy 7 VNN W R S
[+ 1)2+3%F 2 Pyatlo 7
_ {4+ 5 | | 3
Bynaa fy= Sm , §=2, u=x+l Ba q2=9 ne6 Gesarnaai

loxop.njzaru_ pexkyppeut dopmynanan dofizaranamus.

(_da 4 e |
L = S (2+9)? 7 2:9:1 (u2+9-|7(2°2_3”')-=
ne u 1
'8(a2+9"‘S o’ +9) (u’+9+ mtg%)'
Yarapysun x ra Kaihc_ax,

12=L(——-—x+] +%érctg x:,';l);

(x+ 1249
x?:;:i-w iamg.x?)' |
Lﬂy'ﬁna ﬁ_. KuHG, |
. S (3x+2)dx .= 3 : x+i-
(F+2e410° 205424100 18(E+2x+10)

! L 541
T

Q. (x)
Py (x)
aureﬁpaux a.:mam'mpau.l.nap Ba xucodﬂam.nap 6amapnﬂaﬂ.n

a) Gepuarad Kacp. TYPpH Kacp SKAHHHM T i
eKWNPHIL; arap Kac
Hm?rpu 6ynca Y X0Aa yHHHT 6y-ryﬂ KHCMHHH ampamm sn,m?

-6.3.4, pauuonan KacpHHU uHTerpamaLu,nau O AHH xyﬁnﬂar

Qm(x) ((x)
P (x) ( H" P ()

006

IMAKAT KEJTHPH L, GyHna'q(x) — Kynxap, ;,(?x) aca TYFpU palHoHal

maep; . _
6) KacpHHHI Maxpaxu P,(x) Ha (x—a)* Ba (x4 px+g)° kypn-
WNNATH  YHSHKAM  Ba  KBAapar ' KynaiiTyBuuaapra a}KpaTHI.ll

(p’ —4g<<0);
1) TYFPH padnoHaml KanHH 3Hr Cojia Kacpaap AUFHHAKCHTA EI'IHI.I],

1) éRpAMaHHHT KO3(GHUHEHTAAPHHY XHCOOAAIl.
6- M H ¢ 0A. VIHTerpanHn TONWHT!
S P41
o —8 416
E uu . Bepuaran paumoHaj Kacp HOTYFPH Kacp Gimran.nnm yUyH
ylUHHT GYTYH KHCMHHH aXpaTaMH3:

5+l

B85 16x
82— 16541

H—82 416
X

Hemak, :
s et 8x3—16x+1 _
P8l 416 1 —8F+16

8 — 16241

= X f—————, .
+ (x—2)*(x42)°

T?Fpn KaCpHH 3HT COLIA- Kacpaap AHFHRAMCHTA EAMH3!
8—16x+1 A B c D
(x-2)2(x-+'2)2 T =2 (x—2)? tie T (1+2)?% "

Maxpamapﬂan KyTyncak,
8x° —16x+ 1=A(x+2) " (x— 2}+B(x+2) +'
 +Cx—2) (x+2) + D {x— —2)%

Homabaym Ko PHLHEHTIA PHMH TonK L yuyH TEeHTAaMa/iap CUCTEMacH

HH TY3aMH3! - _
x=2 - 133==168,

x=—2 | ~31=16D,
x*na 8=A+4C
«tpa |0=2A4B—2C+D.

By cucremann eunG, _antpcpuunenm{apun TONaMH3:

. 127 -, - 33 . 129 - 3i
A=— B="g C=75" D=—75"
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Hemax,

127 33
S (=" + 1) dx ( % e 12
S S x4 16 32
S + +or—

A8l 416 x—2 2
o . {x—2)
16 !
— iy =4 127 33
r2)? ) Ert ety
129
TP —
32 +20+ 16 {5 +2) +C.
3~ dapcxona Tonwupury
Bepuaran awukmac uurerpaanapun tonamur:
x' 3% —3x—
1.. S—;,t;—_—;—'—%dx )K: E"tl—){—’"iln‘__—————‘xls
X 2 37 (x—p? +c
2 52}—3x+3 AN
. =—-———dx3__2x2 x. XK: ¢ —-2 -|—In~———lxl3
4-x : x—| lx—1t}"
3
3. S—ii'— dx.
TR XK. ¢c——= Le— 1)
x(x—1} (x_”;,-i-ln fel
1. {2 K: C4Lplmxt] | V3 2x—1
wH _' AR
5. S (x+1)dx 9
(Ftx+2) (B K C+§W3r°tg2x\/q;l _%ardgﬁ(ﬂ'f‘
d
6. S(x-H} : 2 - K C+i| _____(x+l)2
(*+x4-1) 2" it t
) X
x+2 5 2%
3(x2+x+n+3w.(33rdg V3

3- mycrakus uw

AHUKMAC HHTEIPAANAPHA TOIMHHT:

L S5x3+9x2—22x—8 .
de. XK: bx4Inx’(x4+2)Yx—2)°+C.

P—4x
2.S dx . 927 50x+68
NS O e et T

+ln | etneEn |
8 4307 +C.

dx

3.
D a4y (P —4x 4 5)

1 )
C———~x_2 —arctg (x—2).
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LU dx S L (1+x)*
\ (L2 (147 (142 K€ 6(1+x) +€_'“ l—x+x2+
1 i 2x—1
+3 arctgx 33 arctg 7
313 x+2 VEE]
5 _EES gk W 22— 4-2aretgx4-1In C.
S x40 E40 20+ 1) ul grt {/x?_-i-7+
(e 1) dx N 5+ 1552+ 18x+-8
B Sl WL et . = arct | - C.
S 425+ 2)° 8 ctglx+-1) g 42w+ 27

4-§. SR(sinx, cosx)dx KYPHHHIIAATH HHTErpaaAnap
SR (sinx, cosx}dx KYypHHHLIHAATH unrerpannap (R — sinx Ba oS
DYHKLHA) tg—;—=t aaMallTHpHW  épAamHaa

ra HucOataH palloHal
{3-§) KenTHpHRAAH.

paunoHan (QyHKUNAAAPHUHT HHTerpajinapura

lyHkH,
X
Heg—
, g
siny=————=-—""7>
PRP-EA. L
2
X
-y e
CoSx= —— = o
1+tgz_;_ 14¢
!
x=2arcigt, dx= 2d -
141
Byngafi ajaMawTdpanl kyn Xoasaapaa mypakkaG xucobnawapra
6an Gatb3k XYCycH# Xoanapia KypcaTH/raH

onu6 kenana. Hly caba
XHALary HHTerpaJiapHi TOMH
napaan ¢pofifataHHIARH:
a) arap R (sinx, cosx) nona sinx ra Hucéartat ToK hYHKUNA, ABHH
R(—sinx, cosx) = — R{sinx, cosx)
w 6y ¢GyHKUMAHA palio-

waa Kyhuaarn CofAa ypHHra Ky Huw-

6yaca, y xoaga cosx=t¢ ypuura KYiH

HasaluTHPaAH;
6) arap R(sinx, cosx
R(sinx, —cosx) = — R(sinx, cosx)

x==1{ ypuura Kyiuw Onnan paunonal

) ndona cosxTa HHcOaTaH ToK PyHKIHA, ADHH

6yaca, y xonja HHTerpal sin
PYHKURAIAPHA HHTETpaAAalINE KENTHPHAZLY;

B) arap R(sinx, cosx) ghpona sinx Ba cosx fa H
dYHKLHA, ADHH

uchatan XKyt

R(—siny, —cosy) == R{sinx, cosx)
. 209 ’
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Hemax,

127 33
[ibe (% w il

x4~—8x2+16_ x—2+'a':2—)z+‘x—+—2“——
31 \

T ) e, N
(x+2)? =2~y t

12 |
59 Inle 420+ (x+2) +cC.

3- Oapcxona ronwupury

BepHJII'BH AHHKMAC HHTErpaAlapHH TONMHT!

1. i.:?’ﬁ;@i"— 2
S 2?0y dx. A Lx—tgy—-l-—:;ln___ﬂﬁ___ +
2 2ﬁ_3x+3 (x—2)% x4+ 1)
oS K € — 2 pip et
lx—1j
3. (4L |
Sx(x_])3 X C— (; 2_,_] (x-rl} .
4, xdx )¢ x2_x+] 3
5. S (x+ )dx

6.
S(x+]}(x2+x+!)2 K C—f—%{n_ﬁ‘i'_'f__i_

A4xtl
___x_j-__2__ 5 2x+|
3P trt]) +———3V,_arctg 5

3- MycraKun uw
AHUKMac HHTerpafifiapHu TOMMHT:

55’ +9:° —22¢—8
1§ S dx. K BrbInel(x42) 4 x—2)° +C

2.5 dx . 94 50x4-68
(x4+1) (x+2)2(x4+3)% K: 4(x+2) (x+3]2+

A (1) (x 42}
+—in | L2
8 (4317 +C.
3.4 dx
D (P —dxtd) (P —ta5)

1 .
C———5—arctg{x—2).

208

dx o, 1 (14+x)2
S (41 (1422 (145 X € (14 +?.In [—x44°
2x—1

L 1
+ 5 arcigx— 33 arclg 73

3
b, ks dx. : _x+2 4+ 2arctgx 4 In Vel C.
S{x+mx2+n 2(24+1) gr+ \/“"x+l+
(x4 §)dx : 3 553 4 155+ 18x 48
6,y T K Zarctg(x+41
S 4+ 2x+2° 8 glx+1) s+ 2x+2)?

4-§. SR(sinx, cosx)dx KYPHHHWAATH HHTErpaAnap

SR (sinx, cosx)dx KYypPUHHIIMAATH WHTErpainap (R — sinx Ba cosx
aqMalITHpHLL  €pAaMHAa

ra aucGaTaH pauuoHal (yHKUKA) tg%:t
KeATHPHJIA AH.

pailioHan OYHKUHANAPHHHT HHTErpajfapura (3-9)
HyHKh,

X
. ey o
sinx= — =}
|+ tg? 141
2
x
l_lgg_i 1—£
cosx= :

———— >
I+tg2—;— 14+

2d¢
+1

x="2arclgt;, dx== o

Bywaai aaMamTepHil Kyn Xoadapla Mypaxxaﬁ XHcobaallapra
oan6 Kedamd. Ly caGabak Gab3n xycycuil Xoidapla KypcaTuaras
XHJAATH MHTErPasMapHH TOMHIIAA KyliMAarTH COAAa VPHHFa KyHKI-

NapaaH doinanaHnaaiu:
a) arap R (sinx, cosx) Hdoaa sinxra HucOaTaH TOK QYHKIIHA, ABHH

R (—sinx, cosx) = — R{sinx, cosx)
6yaca, y xoafa cosyx={ YpHHIa KyAHW 6y GYHKUHAHK pauHO-

HaANAlTHPAAN,
6) arap R(sinx, cosx) udoaa cosy ra RUCGATaH TOK DYHKUHA, ABHH

R(sinx, —cosx) = — R(sinx, cosx)
6yaca, y xonma HHTerpan sinx=={ ypuura Kyfinw OGunan pausonan
GYRKUMANAPHH HHTETPaNAAIIla KeJATHPHIAAH;
B) arap R(sinx, cosx) ggdona sinx Ba cosx
GyHRUHA, ABHE

ra HucGataH XKydT

R(—siny. u\-:m‘\ = R{sinx, cosx)
t4—665 . 209 '



Gyaca, y xonaa oy tb_yﬂxhuﬂ tgy

=¢ §ypHura Kyhnw Gunan paly: o 3\ ¢ 3¢ At
HaanaWTHpuaaau. By xoraa . = %s {(1 Y )dt: 2 2 3 28 —1
3 N 1 . e e | 3 o] 2=t e
Cos*x = =—, e 2¢—1 — ——=In PP .
g e “é_ﬁ?‘“.]‘fmﬁhc_?m 2T VBl
sin2x=—_tgi’._= _’__’ 3- mucoa. Hurerpantu TONHHT!
L+tg?x 144 : A . .
A | | SM dx.
x=arcigf; dx= l+12; _ e I sin®x+sin’x

_ .. : x ra HMcBaTaH TOK
r) arap R(tg’x) 6yaca, y xonpa HHTETpaJ ocruaard Hdona s Equw. Hurerpan octuiand OyMKes cor
tgx=1¢ YpHura Kyiinw 6uaa

) v H dolizananamMu:
| M PaLHOHANAA LTHPRIALR, dyuKuns, uty cababan sine=t ypuura kyiuusau ¢ol M
l-mucon. Hnrerpanuy tomuur: : '

' o 'caﬁax-l—cossx. dx___s cosgx_(‘-fcdsz‘?cm ds=
S m ' S sin’x4sin'x sin’x+ s .
i . o i : 4_
E X . . . . (sinx =", cosZe=1 —f 1 SM(?_—_izl - SL_-‘ﬂ!;féﬂdt
9 H . ig?=t ¥pHura g¥iumwaan tdoiinananué, HHTErpaJHy ﬁ{ xdrdt = £t Mt
TONaMu3: : \COSX . - - _ o )
' . o _ : (CcMAHM aKpaTHO Ba
' : & KacpsrHr OYTYH KHCMHHH Hi
t‘£=f, iny= 2, . DHAH - HOTYFPH pauHoHan ra o&iuf, uHTErpan
S dx - €3 S 1+ TYFPH  PALHOHAN KacpPHU snr. coAna KaCPJI..aP. . ' .
Asinx+dcosx+5 p ods _g (= TONAMH3: o - S X _ 8
| 2 ST A—3fy2. '_“S pp 28 )dt=t——,—6arctgf_—i—c_.
S's‘+t"'dt_'-' £ a4t/ S
24t A L
_ S 147 9 S dr . S dt . Lllynaai KnauG, sckd yarapyBura KaiTcax:
4. 21‘:2 43t :2._!_5 27 4 8f+8 2oai44 Scos3x+-c'osﬁx iy sing — —2 — arctg (sifix) +C.
* I+ : . . sinzx-l-sil‘lx o - sinx : :
_ df = _.. 1] . I . . .4- wacon. _M.errpaﬂﬂ'“ TONHHT:
_'_S (t42)? ‘+-2:+C—-'C__:—ZI;_ : _ S : dx
, R | o € _ o o Sm | |
-MHCOoJa HUHTerp: ir: :  einy -Ba cosx ra HHcGaTaH |
. - Paﬂﬂu TONOHHT . 'Eqnm- Usrerpan OCTHﬂatr“ q)ytuuugﬂwf;:;:;;a cosx ra
[ (sinx4-sinx) Kups, Wy cababam tgr=1 je :
SW“- Ky byukund, wy caGabi. sy a4
' : ' . : . ftgx=t; sinx=- 3 “_I_Hz _
Evam. HWurerpan OCTHIATH QYHKUAA sin¥ ra uucbaran TOK - S ax | ‘-tu = S .T—u;_
PYHKLHS, WYHHAT YUYH ¢osy — f Vpuura ryiuinnan dokaananamus: e Y sinfs 43 | arctgt; dr= 1+2 ) R 1_-|-_f?+
eosBr P sinxde= —dr; cospxmnpr gy (= : G 2 N ) B
2 . . g ='S'3“-T-“4c2.. T2) (Y40t
= { Utsiwgsing . ¢ 2=F)(—dan ¢ £—2 _ 1t @f—ayar S A U g
S €0s2y dx_—_ S 2;?_1 . :"_ S 2'.12__1. df-—'Q S Tery L = .1.__331-_ctg:_ﬁ+(_:=ﬁ——ar<_:tg V3 +C

| | : 2 2V



5- Mu ¢ 0. MUuterpaanu tonuur:

S Cdx
l4tge’

Eun . Huarerpas ocruaaru PyHKUHA Pakar tgx ra Gorank 6ya

- TaHH yuYyH tgx=1{ ne6 onamus:

2.

w

S o -[tgx=s‘;fx=arctgt, a
(Flgr  )dx= =S :
Ter |dx=11 7 (+2) (1 41)

Hurerpan  octunaru dyuxkumsss sur con

la Kacpaapra &iué
HHTET PaauHd TOMaMH3: prap

1

S dt ___S | _ —1
(I+2 0480 (2(1+” 2(1+£)

| | ;
=gInil+4 — 5 Inl 1+ £ + Larctgl+C.

cKu Y3rapyBum x ra Ka#ttcak,

S dx
i+tgx

ftgr ! i :
Vi | T C=gin cose(1 1y | +

lnl I +tgx| —-—ln(l +tgx) +-—x+C‘-—

—II,

]
+§x+ C=—é_x+—éln|cosx—|—sinx| +C.

4- dapcxona ronwupury

Bepnarau aurkmac murerpannapau Tomunr:

A —garctg(3 t.gx) +C.

4— 3cos x+5sm X

o
S 3+55mx+3cosx %S ?ln '5tg%+3 ' +C.
1

85 v K: —Q—arctg(2tg%)+c‘
S cos'xdx ) . .

o x+$mx K: In|sinx| —sinx+C.

. L4 2

S smx(2cos x—l) K n ’tg l+_._[n 1-$§z§i +C.

_sin“rcosxdx Ay 1 .
Sinx 3 conr 4InIsnn;\c_—l—cosxi —cosx(sinx4-cosx) + C.

212

' dx .4 ———l t 2 2
£ \ A} lgx +dotge e 2% nitge+2| +gryey —

3
_—glnlcosﬂ +C.

-t 3 tex
’ '2}'%@6’% K ln(tg2x+2)+—\,—§arctg—j—§+c.
Sin“x COS X .
4- mycTaKus ww
l5epHara AHHKMAC HHTErpa’dapHu TONKHT
9 5tg?+4
Y C.
& S 5+45|nx K 3arctg + |
' T —sinx . t ___:t i C‘
2. S 5T cosx ————dx. K In(2+cosx)+ Vsarc g(\;3 g2)+
. cosxdx . K —-l-l ——smx_|_C
i Ssmx Bsinx+5 4 ] —sinx
1
e I.+3cosx X ’?ardg( )+C
V3tgr
: —=arct +C.
> S 3sin x+5cosx K \f]& g /5
6. S :+:gx dx. K: C—In|cosx—sinx|.
—1gx

5- §. TapxnGuaa TPHIOHOMETPHK (QYHKUHSAAD
6yaran Gab3m uHTErpannap

6.5.1. Ssin“xcos”'xdx KYpHHYILHAATH WHTerpajsiap Kyiujarxia
TONHAAAN:

a) arap a>>0 Tok 6Yaca, cosx=/{, sinxdx=—dt ypuura K¥yiuu
HHTErpaJHi pallhoxHaJnaluTHPaLH.

l-mu con. VKTerpa/sHn TOMHHE:

§ sinx-cos’xdx.

Eunul. sin®s Aapaxana GuTTa sinx KynalTyBUHHH 3XKpaTaMu3 Ba

yHu AnddepeHlnan oCTHra KAPHTAMH3:
sin’x- cos’xdx = {sin’xcos’xsinxdx =
= —{sin®xcos’xd (cosx) = —§ (1 —cos’x) cos xd(cosx) =
1
= —S (cos’x—cos xy(cosx) =(—5c0s x4 -cos X;

6) arap m>>0 Tok G¥aca, y Xoiaa sinx=t, cosxdx=d! ypunra

KM WHTErPaNHH PallhOHANNA ITHPAH.
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2-Mucon. Uaterpaaun Tonunr:

S cos"'_xdx _

3
\/_sin‘x

Eunw.

Scos3xdx ) S cos®xcosxdx
sint%y

_ Cosin¥
{1 —sinfo)d(sinx) ( . - Y
= S : mx( - S sin *x—sin’x d(sinx) =

sin
! *

5
s 3 . = : 3 3 =
= - 3s5in *x——— 3 —_—— —— 9
= —3sin *x 5sm_x+_C_ C 5 \/sm X,

%‘sinx

B) arap m,n>0 Kyt 6yacarap, y xonaa

singcosa:%sin%, sin’e =%( I —cos2a),

[ : . _
cos?a=—2~(l_+c052a) t;IJ-opMyJIanapnaH (QoAganaHran Xonga HKKH

. #anran Gypuakiapra YTub, CHHYC Ba KOCHHYCHHHT Aapa’kacuH
facafiTHPHIL Kepak. ' :

3-mucon. Unrerpanuu tonuur:

{sin’xdx.
Eygyym.

S sin‘xdx = S (sin’x) %dx= S (—!“—':2012-‘5)2de=

| =%S (l—2cos2x+c0622x)dx#%(x—sin2x+
+ § cos®2xdx) =;%(x—-s_in2x+~;—s (1+cosdx)dx) =

| . : ’
< lx— sm2x+%x+-ésin4x) +C=
I /3x : I .
= (—2——- sm2x+? sm4x)+ C.

r) arap m, n<0 Ba ynapaau 6upn ok Gyuaca, y xonda cypat Ba
MaXpaxHH SInx €Kd cosx ra, GyJapHHHT KaHCHRHCH TOK aapaskaja-

JMTHTa Kapa6, KyuuMia K¥ynaiTapuw yeyauaam toinananuLl Kepak.
4-Mu coan Huterpaans Tonmnr:

S dx
_ sing’
Eupm, .
S dx . S sinxdx S d(cosx)
sine = ) sin?y 3 f—cos®c o

- 214

— Ly | ddsosr | 4+ C=In tg%+0=|n |tg-;— | +C.

- 2 | —cosx
¥ = éxn ctgx=t
arap m-+n<0 Ba xydrt 6ynca, y Xolla igx
9;)1-#1)1'& Ki‘?ﬁnmtau ¢ofinananuin Makcaira Myaq}bnl{. Ar-a-pM ?:luﬂlf
m<0 Ba n<0 Gyaca, y Xonda CyHBHH YOy kl{y.n.naunmu y ,

2 ==] <«TPHTOHOMETPHK
GyuwHr yuyH cypaTiard 1 wu (sin‘ac4-cos @) ] i .

Gup»ra anMaluTHpHII Kepak. By dopmynata k=—5— 1.
5-m u ¢ 0. MUuTerpanyy Tonuir:
|
ey
5N X
S 5 ax.
cosd x
: 1 13 o
E uy w. bynaa m=-, A=— 3 m4n=—4<0.
dx 1 . 1
' = =dt, - -
'nl?x tge=t, cos’x d L S tg'xdx S o _
S = 13 de=7y . g 1 - cos®xcos x LI
cos® x Cos°x= 148 : 1482

1
3

+

' (¢ :??)dé'— t'?dt+st%df=-3-f
=St’(l+£2}dt=s £t = 4
. _m_ . 3 1 3 o
toe A C= il tgte G

6-mucon. Uurerpasun tonumr:

S dx
2

sinxcosx

Eunuw. Bynaa m=—2, n=—4, m4+n=—6<0,

k= Imjnl —'l=—g——-1 =2, lilynaa#t xuaun6:
S dx S {sinx 4 cos?x)? dx_s (sin*x +2sin’scosZx 4 cos'x) dx
sinZrcosty sinZxcostx " sin®xcoste

S sin®x dx+ls 2dx ,TS dx

4 2 2

cosly J - eos‘x sin“x
.2
sin”xd.
= S——%ﬂr+2tgx—ctgx+0=
cos“xeos‘y

—{tgd(tgn) -+ 2tgx —ctlbe+ C=Jtgr +2 tgx—ctgr+C.

6.5.2. Stg"x dx Ba Sctg"x dx WaKIAaTH WHTerpaanap, 6yunaa n>>0 —
GyTYH COH. '
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By Xua unrerpasnapsy Tomnmaa tg®x éru ctglx KynafdTyB4uaa
axparusaiu Ba ynap tgic— 1 Ba ctg?
= —_ Ct = _—
. cos?y g sin’x 1 (bopMy.'!
Aap 6¥iAnya anmawrnpurann, Oy ‘popmyaanap raurenc pa KOTaHIeHy
?apamaﬂapuﬂn KeTMa-KeT mnacawtupaad. By xun HHTeTpaJ1a Pl
gx?=t €KH ctgx=1{ YpHura Kyiu wiap épaaMHAa XaM TOoNu MYMKHH.
-MHCon. Huterpaanu Tomuur:
ftg'x dx.
Eunw. By mucoara IOKOpHAAry yeyaHn K¥anaimus:

I~ yeya.

S tgtedx = S tg’-tgidx= S tg%zfs—’;;—— S tgixdx=

= { ta™a (tgx) — { (-ngﬁ ! )dx: =3tg% —tgx+x+C.

2 1

gt 12 =
dtm g § A= (G )

BRI
"48 I

2- yeya. "

S {tgx:t‘ 1 |
Nigtear= g = 5 fdr S(f"—-—l)—}-] :
- _ = Vy—= \—1I g1 ;

x==arctgf, dx= TP 142 1422 :'I_

— 2 ] I t
S(t I+ 7 )dt=?——t+arctgt+C=-g3i'£—tgx+x+ C.

6.5.3. Ssec"x dx Ba Scosec”x dx KYpHHHIUZATH HHTerpannaap. MUk- -
KHTa XOJIHH K¥paMu3: B

a) arap n Tok 6ysca, y xonza tg L=/
—={ anMalTHpuuw Fifa-
NaHHNaau; ' 2 prisaan gois

6 L] ) L]
5 u) arap n Xygr Gyfca, y Xoadla tgx=¢ Ypuura Kyduuigay
off .- 8 ' ynai

AanaHnnamm- €k sec’x, €km cosecly KYNauTyBu# aXpaTHaub,

g )

sec’x=141g% éxm coseclr=14 ctgiy

(popmynanap 6yiinua anMalITHPHIA AH.
-MHCo0Ja Hurerpaaun tonuar:

S dx
sin®x

B .
Euuuw. tg5 =" yHusepcan ypuura kyhmwnan doiirananamus;

X . 2d¢
3T = —_—— =
sin“x Jo— 2dt - Sinxe= Pis S Py
N [ 4 (11

4

1 ;_l+2]n|t|+_(u2_ C—ilnltl—i-i:]—‘l‘(::
- of 2 ) 842

| tg'= —1
- ?ln ltgé l+ ,_Q_x_.|_C:%ln ltg% | +
8(g2-2—
.9 X 2 X
sin“——cos— |-
(T3 | el bigi— o

9 % X ot
cos’ - tg' s cos' s

dx
9- mHC O S <~ MHTerpajH{ TOHMHT.
: cos'X

' dx
Eupm 12 KynafiTyB4HHn akpaTamus Ba ——=d(igx)  aeb
COs'X COs"X

ONAMM3.
S c:six= S co:;“x ) C:s;x = S (?:S—Qx)zd(tgx) = S(l -—|—tg2x}2d(tgﬂ =

S (1 +2tg’x+4tg'e)d (tgx) =tgx+—§-tg3x+i5tg5x+ C.

6.5.4. {sinmx.cosnxdx, {cosmx-cosnxdx, { sinmx-sinnxdx kypu-
HHWIZATH HHTerpaJtdap KyHRard MablyM TPHTOHOMETPRK opMyna-
napaad dofinansanuaca, ocod xucobaaHalu:

sina-cosp=g (sin @+ p) +sin(@—B));
cqsaicosﬂ=—;—(605(a+l3) +cos{a—B));

sinia. - sinp = (cos (. — B) —cos (a-+B))-

By ¢opmynanap TpHroHOMETpHK (yHKUHAAAP K¥naHTMacuuu
AWFYHAH WAaKAMaa udoganalll HMKOHHHA Gepai.

10-Mmucoa. Ssin?xcosSxdx HHTETPAJHH TONHHT. )

Eyuuw. Tpuronometpuk GyHKUHARAD KYNaATMACHHA HWFHHIH

OHaaH anMaliTHPAaMAS!
1 ¢ . 1 .
S sin2xcos5xdx=§ S (s?rl?x+sm (—3x) dx=? S sin7xdx —

| Csingrds— — L 4
-3 Ssm3xdx—.-— ™ cosTx+ 8 cos3x4C.
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i

Il- vdcon Hurerpanun Tonuur:

{cosx.cos2x.cosdxdx.

Euuwr. Keatupunran dpopMynanapHu ukk# Mapra I{S?J]JlaﬁMHS:.

] -
Scosx-cost-cos4xdx=?S {cos3x+cos (—x)) cos dxdx=

=—;S cos3x cosddx +% S cosxCos dxdx=

-hl'—

=% (-'?— 'sin7x+%sin_5x-|—_%sin3x-d[-sin'x)+(,‘=
4 \7 5 + - sin J§+51nx)+ )

5- dapcxomna Tonwupury

BEpHﬂl‘aH AHHKMAC HHTErpafjdapHu TOIHHI

1 .

3sin’x Ssindx

cos’c.sin®xdr. K: C+

o G _
s 5 3 . 5 14 5 8 B 5 :
S sm-x\/cos x dx. )K ?'\/cos X ——\/COSJC ——-‘—-\/cos”x +(

Sstn xrcostvdy. OK: —l-_lé-x sm4x+ sm32x+C'
S K. e x—l)(tg et 10t 1) ic
sin*xcosts 3tg X
d

S sin’xdx K %tg“'x-f-%tgax-l—c.
Stg%dx. X %tg2x+ln|'cosx| +C.

d
S smzx K C-—ctgx—%ctgax——'-ctg%
S cosx- cos23xdx H: C+—31nx+ sln?x + sm5x.
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=

S (cos?x+cos(—x))dx+— S (cosbx+cos (—3x)) dx= s

54 My'cmh;m' uuw

I pu.nrau aHMKmMac HHTerpaJmapHu 'rommr

S sindxdx. )K C—-—cosx—l— cos’. +C.
2. S cOs ‘—dx )K 3x + st;x sm2lx +C.
S e €— b4 3lnltgxl + Stgx+ g,
sin®x-cosdx 2tg’x
4 S dr_ sy, siox | 3 Sin: —|—-3—ln|tgx-|—secx1 +C.
cos’x  dcos'x 8 cos?x & :
dx . —'t C
5. S ~ )I( tgx+ gix+
cos x

6. Ssmx sin2x-sindxdx. XK: —Cos6x *—Té-cos4x—§cos2x+c

6—5. Hppaunonan uqymapun UHTEerpanaan

) m Ty
ax4b \o, fax+b \ay )

6.6.1. SR'(x" (cx+d ’ (c.t+d) B
Kypnunumarn WHTerpaaiap (R — panuoHas (pyl-lxuﬂﬂ Ba nm, ny, M,
ax-l—b

ex+d
AaHagu, 6yHaa s — ny, A, . . COH/@PHHHT 3HT KHYHK YMYMH# KappaJiiCH.
(SI(YK) ABHH s-—BKYK(nh N B

=5 ypHHra Kyfin épaaMuza WHTerpalf-

— Gy'ryﬂ con.nap)

m, . my

Xycycat, S R(x, {ax+0b) B3 (ax+b) ®,..) dx  KypHHHIAATH

uuTerpaanap ax--b=¢ ypHura Kyfuw  épaaMuia  ToONAJIalH,
. .ml "y

" .} dx KypuHHWAATH umerpa.n.nap sca x=1° ypHHra

S R.(x,. PR

Kyins €plaMHaa SIHTH yarapyBun { HHHI palnoHal §ry HKLLHSICH
WHTerpanura KeaATHpHAaLd, GyHia YMYMHH XOJAATHAEK, s=29K¥K{(m,

flg, ) . )
l-mMu.con. HuTerpastHi TONMHT:
: : ' . F

dx

Vo

V@r+n? —yaFi.
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Eduw IKYK (2, 3)=6, wynnur Y4YH:

dx 2x+ i =f5;
3 = | =
Vieex+1? — VETT -’~'=3'(f6— 1); dx=3¢4¢

384t 2t E—1)+1
=S:“—13= St—l=3S —r di=

=3{(t+ 1+ at=2 4 1) 4 n -1 o=
={t=Va=T)=2(YZFT + 1)+l Yo Fi —t] +C.

6.6.2. S R (x, \/ax2+bx'+c)dx Ky pHHHW LA TH HHuterpasaap (R
pamroHan ¢yHKUHA) KBaApat yuxaaAaH TyJaa KBAJApaT ampaTuil
HUAAH Ba Y3rapysuu z=x+2—{; Ae6 OIHHTaHWAAH KelHH Kyfinaa

KYPHHULIAATH HHTerpainapaad GHPHFA KeJATHPHAAIN:

a) S R (2, \/m*—2?)dz,
6) S R (2, \Vm*+2%)dz,
B) S R (2 \/zQ—mQ)dz‘

Arap

a) z=msin! ékH z=rmcosf;
6) z=mtgt &ku z=mctgt,;
B) z=umsec! EKH z=mcosect

TPHTOHOMETPUK YpHura KyHuwaapian gofilaranuica, 6y HHTerpaa
SR(smt, cost)df KYPHHULIAATH HHTErpasJapra KeATHPHAAIH.
2-Mucoa. Nuterpannu TommHr:

S dx
V2t ar+n?d
Euaww. Keanpat yuxagaan tyaa kpaapaTt a)paTtaMHM3 Ba sMI

2 Y3rapyBUHHH kuputamu3. Illynaan kefiun oKOprEa KeATHPHJITE
6} TPHTOHOMETPHK YpHMra K¥itMlugan dofifalanaMua:

dx — dx — [x+2=2
S\/(x2+4x+7)3 S\/nx+2)?+af‘_ {dx=dz }=

220

- 3 dt
z= /3 tgt, o >
_ S dz_ _ b= S cos®t
ViE+9® (4= V 3tg2+3)°
_ V3 S dt =LS__¢“___.=
T3V e (14tg?n® 3 Y coskt colsat
| £
1 1. [ tgt V3 L C—
3 S costd! 551 + 3 \/I—Hg2i H_i
' 3
: 2
_ 1 = C=l__x_+_2_,._ +C=——ﬂ_$+c.
E \/3+z2+ 3 \3pixt2)? 3V a7
6.6.3. S_——d__x_~—__— KypPHHHIAATH HHTerpai KBaapat y4yXalaa
\/ax2+bx+c

o di . duy )
1a KBAApaT axkpaTHill AYaH GhAaH S -\7“2—7 EKH S ————= ¥alk
—U

7 yuTerpasnapuaan GUpHra KenTHpUAalA.
3-Mucoa. HHrerpasny TONHAT:

S dx

V242045

Euuw. Ksaapar yuXaauu ywly KYpHHHUIra KeATHPaMH3.
+2x+5=(x+1 )2+ 4. BynzaH dodaanainG, HHTerpaaHH TONAMH3:

S ax =S d{x41) =|n|x+1+.\/x2+2x+5‘+c

V4245 VD44

6.6.4. S—‘i‘ii—B—- KypUHHIILArH HHTETpaAaap CypaTAak ksaiapar
LY ax2+bx+c

y ]

6.3- 6aHANa KapanraH HHTerpasinp.
3244 dx unrerpanuu TOMUMT.
\/6x—x2-8 ¥ Y

Eunm. CypaTaa HHTErpaa OCTUAAlH HGOLAHHHT  XOCHAACHHH
MpaTaMHs: '

4. MHCON. S
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g._ﬁ_ T
W \'/Gx—x’_'g. . )
3¢__~2rt6 ds=3)

=y d ]3 i

=3 \/ﬁx——x —8 4 13arc sm(x—-3) +C

dx =

8.8.5. S dx xypuuumnarn Hmerpa.n.nap L.
(x—u) \/ax2+bx+c . F—a

¥pHura Kyuuw ep,uamuna 6.6. 3 GaHJma Kapa.nraH HHTerpanra Ke.n‘rﬂm
CAamM.

. §-MH¢:0J|, 5

=

dx
DV Fa—a N
Eunar, ;J_—l+=t- ypHura KyHumaan cboﬁnanaﬁamusz

umerpa.unu TOHHHI‘

. |
) (x+1)\/x2+3x+3 x_+_1=_:-'; dx= _%

o
=t x=——1

,11

‘\/(*—1)2+3(~—~1)+3
| =‘.5W.

df

! '\.- /-:2 +l+.l'_—-
"_c—mu+—+
\/(f+2)+— |

N oy , \/x’+3x+3 l
CF VAR =Cin |t A

6.6.6. {x"(a+bx")’dx Kypumawnary HHTerpanaap (m, n, o=
PaUHOHAN CoHaap) AuddepeHunan GHHOMAApPH ~ UATErpaAnapH ae
atanuo, yura XoMAarHHa :-memeurap cpyHKuna.nap opKa.rm utl)onanaﬂa
u:

a) arap p—6y*ryn con Gynca, ¥ Xoaaa uu'rerpan x={° ?punra
Kydnin épramuna (6ynaa s — Kacpaap Maxpax/iapH m Ba m HHHI SHT
KHYHK yMYMHH KappaJjHCK) paliHoHaa (pymcunﬂ uHrerpanura xem'upn-
Napu; _

6) arap m+

_—~6y'ryH cod ﬁynca Yy Xolta HH'rerpa.n a+bx"-—

ypHura Kyﬁuw Cm.nan paunonamammpmanu Gyﬂna___s—— p xacpuu_ur
MaxpaxH; . o . ' o

922

B)

_ S __ - .
ﬁ-‘—'—}-p — GyTyH COH 6yaca, y xoaaa atbx'=t.x" I.Le

laMu3, OyHia s — p KACPHUHFP MaXpaiu.

f-MmuCON. S \/_ (2 /x)%dx wuTerpaHu xucoﬁnanr
Eupu. p=2 — GyTyH COH, ACMaK, 6upHHUY a) XoAra raMH3:

: 1 I
(.. 7 m=-, =g ]=
Sx (x+x )dx L_.aKyK(Q 3)=6, x=1% dx=06(%dt _
| .,_;'Sx2(2+t3)2etdt._ S(4F+4t'“+t'3)dt='

=6(it3+-—t"+ " "‘)+C |1‘— v §=

_3\/ +-2 \/x”=%\/x +C.
7-wucou. MHrerpanun XucoSaanr:
| B S@dx
E 4 u w. Byaga m_—-% n=%,P;=%,f'_n—';|'i=('—%+l)_:—l§ -

=} —6yTyH con. Hkkunun @) Xoara ramps:

e 142 Tt M _ogat]
i+, 3 -

x? =t2—l

#-S _6tfdt=-213+0=2 (1+ %) +C.

HHTerpanHH TOHHHT!

8 Muco.n_ S

"\/1+x

SR Ly mEl sl
; Eqnl.u Byuna p"—‘g m—‘”“ ~r 4
y . _:5'.'_,‘__ — GYTYH COH.
=---g——-uacp COH, aMMo '.n:- +P=—5""7 3 yr

Yuunun B} Xoara 3FaMH3:.
o | 223




ey (8 Y
={—3@-n ‘(:2_1)

| - dt [
=—~2—S(s‘2—l)"- 1=—-2-S(t2-—~1)2dt=
(F-nt
—C— _|____ c_ Yu+d® | Vord®  Viesd
= [0 (Qx'? 3,0 N

: P4 at=1t "
. S _“(l+x4) ?dx— = 1 Cdp— —

11

F—1"

idt

idé
B
K

(£ —1)

g1

- 6- dapcxona Tonwupury

AHHKMAC HHMTErpaAnapHH TOIMMHT:

' | \/de_x T

Ki €— T=2x —2yT—=3% —2In| yT—=2x —1].

%’de_

2 S] —
+Vx

3 S I——x_x
P4x  x

XK: %UE—Q Vx +6{/; —6arctg :/;«,

K In

V’l+x-—-\/l
VIFx £ VT—=

K: 3yl x42 +—;—ln 'x-}-—é--f- Vet x42 I +C.

dx
5. _-“"-;-'_'—'-—-_..._'___‘
S PRTLT

6. S_“"—
(x4+2) V2425

dx
R R

K: C—arc sin ";_;
K €+
i C—mrb
' 2 (Yx+1)°  9( ¥z +1)°
224

|
K 2 (Ve+ {/?)9—2(4\/24- VE) +c

9. S :(2x—~1}'\/]+x ic
3

o [+x2 3
VE—4de, XK 5V —4 —2n|x4+ \F 4| +C.

—
&

6- MycTaKia tw

AHHKMAC MHTErpasJIapHH TOMHAT.

1. i 1 ~1
S\/x+3(vx+3«1) K:4yxF3+4ain| Y3 —1]+c.

X: -3-{/?—3%—6{/} +31In| yx +1|+6arctg Yz +C.

3§ K VFF R =0 x4t VRt [ 4C
4. o1 f5—x
S{_m/sx_x_5. KiC—g 2t
5. S I—2x—x2dyx. )K:—x%]*\/l—-%—x?-f-arcsinx;g+C‘
Ldx P
8. ¢
S\/(x2+l)5 + \/u+x2}3
T
7. S \/1+\/x de. XK:2L V(H—\Xx) +cC.

7-§. Aunk nnverpan. Huworon — Jleit6uun dopmynacu.
AHHK unTerpaana ysrapys4uuu aNMalITHPpHI.
“ Byraxna6 uurerpasnam

6.7.1. f(x) dyukuns [a, b] kecMafa annKnaHraH Ba yaaykcus 6yacun.
By KecMaHH a=1x < x| < xp< .. < Xn="b HYKTa/Nap GUNaH n Ta KHCMTa

6ynamus. Xap 6up (x;— ), x;) opainkaan HXTHEPHH §; HYKTaHH oamu3 Ba
ylWOy AMFHHAMHM TY3aMH3:
ol

5 f(&)Ax,

im |

5—665 225



94 GyHpa Axi=ux;—x;,_;. Ywby I f(E)Ax
fam |
KYPUHMUIARTH AUFAHAY UHTe2pan durun
Ou, 6y WHFHHAMHUHT maxAx—~(Q mpari
JHMHTHHH, arap Oy JHMHT MaBxXyl
6yaca, f(x) (yukuuanad a naH b rau
ONMHFAH QHUK uRTezpar [eHnJaaH Ba

Y= Fex}

o] x=a x=4 oz
- b

) dx= lim X f{E)Ax; -
23- wakn . §f( ) maxAx,—«-O,-=|“§)
KypuHulwaa Oenrunanaan. By xonma f(x) ¢yHruma [a, ] kecMmanm
unrezpassanysdu yrKyun Jefiunaiu.-a Ba b COHAap MOC paBHULL
HHTErpaaJatUHHHE Kydu Ba oKopu Yeeapaasapu Aefnjanu.

DyukuMa [a, b] KecMaga WHTErpaJNaHyB4H OVAHILK yUYH YHMHD LI
KecMada y3nNyKCH3 OVJHWIE eTapa.

_ b
Arap [a. b] kecmMaza f(x) >0 G6yaca, y Xolaa Sf('x) dx uHTeTpa.

TeOMETPHK JKHXaTAaH y=f{(x), y==0, x=a 8a x=H unsuxjap 6una
YerapaJaHraH 3rpH 4YH3WKJAW Tpamnelldd KYPHHHWHAATH LAKAHHH
03uad Hboranafigk (23- wakn). o

6.7.2. AHHK HATErpa/IHHHT aCOCHH. XOCCANdPHHU KeJNTHPAMH3.

a) Sf(x)dx=—§f(x-)dx; | |

6) {fde=0;

5 {eode= §icoas+ §f(x.)dx;

0§ (00 ha(0)dx= (e {acods
a) §kf (;) dx_=k-§ f(x)dx, Gynaa & — Jarapmac;

. : . b
e) arap [a, b] kecmana f(x) >=0 6¥nca, y xoiaa Sf(x)dx‘.:}l);_

. Sk '
x) arap [a; b] kecMana f(x) =g(x) 6)°!J1-c_a. ¥y XOdif Sf(x)dx;

> {etax .
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3) arap m Ba M Moc paBuwaa f(x) dyHKuusaHuAT [g, b] KecMaaark sHr

KHYHK Ba 3HT KaTTa KHMiiMarH 6yJca, y xoaaa

. |
m(b—a) < {fix)dr < M(b—a)

a

TEHPCH3MHK YPHHAK (aHHK WHTErPaJHH GaXoiaw XakHAaark TeopeMa);

& ’ : .
H) Sf(x}dx=f’(c) {(b—a), Gyung c€{a, b) (¥pra kulimar XaKuaar

TeopeMa).

6.7.3. Arap F(x) [a, b] kecMana ysaykcua F(x) q:yﬂkuﬁaﬁuur
GownaHFHY  QyHKUMsIapuAaH OkpH 6Yaca, y Xonaa HbioTow —
JleltGHHLUHAAT KyHHOary popMynacH ypHHAH:

y |
Ji)de=F(x) };=F(6) —F ().

By dopmysanan aHHK HRTErpasiapHH X#cobnamaa (poi'lnanauﬁ.nanu. '

: . &
1-MHcoa. Huterpanuu Xucobaanr: S dx
] : xlnx
. [
AP 4 d(f y
: {. X nx '
Eunw. S 2 S o =|n||nx|f=ln(ine2)—|n(1ne)_=in2.
. e o : .
z .
2-Mucoa. 5 sin®xdx wu XucoGnakr.
ot 3
Eunw. gsinaxdx'z §sin2xsinxdx= - s (1 —cos*)d (cosx) =
LI A ! '
= —cosx |2+ -—<os? 2=—( B )+_[_ an 302
|0+3 |2 . c0s-5-—c0s0 )4 - (cos’Z —cos 0)—-—3-.

6.7.4. Arap f(x) dynruus [a, b) kecMana ysaykcus, x=gq({) byHKkUHA
ica fuddeperukarnanysan 6yaus, wy 6unan Gupra a=gq(a), b=q(p)
Syaca, y xonaa ymby TeHrAHK YPHHAN: '

b oo
fioax= {fe)e nat.

3
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K?nHan‘,x=(p(t) )';‘pHHra K}‘}ﬁnm j‘}pHHra t=1p(x) Te(‘l(élpl. AJMALUTH- 6.7.5. Arap u=u(-’C). U:U(x) cp)’HKI.lHFU]aP Ba )’J’laPHHHl‘ XOCHJ'laJ]apH
pruwAay dofijarannnani. By xonaa MHTErpantaWHUKT fHMY Yerapaja- |a, b] keeMana ysaykcs 6yaca, y xonna
p# o Ba f GeBocHTa a=1(a) Ba B=v(b) Teurauxkrapaan Tonuaann.

b

Byuna HHTETPAMMA LN YerapanapuAy anMaulTHPHILHE KYHHAArH Kaasad
WAKIHAA €3HIW Kyaait: ‘ S
a

]
udy=uv |ﬁ— Svdu

@ o TeHTaHK Ypuuan {6Yaaknab uuterpaniaw Gpopmyacu).
&

5-mucon. S xIn’xdx uuTerpafHN TOMHHT,

]
i - . ) ) .
t—s? yuw. Bysakaab waTerpannamw GopMyTaACHHH KYJJIAHMH3!
3-Mucoa. S —\/—2de HHTErPAJHH XHCOBAANT. Euwu y p topmy
X
d
+ e u=1In%, du=2nx.2=, e
2 2 b =Ltaink|*— (xlnxdx=
ey o lenxdx= 2 =i’ | {— anx r=
Evww. x=sint ypunra kyéinmpan doinananamus: ) do=xdx, v="2. )
- ‘ Inx, du=- e
—4 x==sinf, u==Inx, =, 3
\/—'x—dxz | = _ _ 1 x—lnx|f—i Sxd’x =
e de=costdt, | 2 | 4 o 2 2 2
- dv=uxdx, v=-5 i
2 l £ e
2 12 1o, | Lre_ 1o
. " . = ge'—oe'+ 5 Pudx=T =51
T T 7 i
1 —si 2 z il
= S ‘M—‘;:chosm't= S coth df — S 1 S;“’a't:
A stn J sin® sin’t
v + T 7- apcxora TOnuupuri

5 UnTterpannapiu xucobaaHr:
— ?__ n n n " n
= (—ctgt—1t) l;— (—ctg~—2 ~5 )— (—ctg——4 - )_— 1 —=

n 4 { _ 43— 19
: R N
4-MuCoOU. S xdx HHTErpasiiHH XucobJaHr. 2
3 Va1 dx Ll
2 {52 X: In3.
Euvw. {= /x4 1 bopmyna 6yiinua yarapyBuuHH aaMalITypaMu3: !
¢ L dx }K: i"_
‘ xdx t= '\/x+]‘d —otdt * 4 3 5 x(l41n"x) 4
5 VATl Ne=piy, &5 3|2 }= 2 p
s | 3 4. (== :
3 3 2 5 V24 3x—24 A A
= § o] e arma(Si) i é »
g : 5. {2 X: 5(3+1n3)
=209-3) —2(3—2)=2. IR ? °
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e . dx o 2' |
§ 34 2cosx - : H: -\Ea[?ctg_v_s_
tnb — )
& Ve —2
? g dx . g -
Ins2 &42 . K: 4 It .
| .
B, S_L_d{__ - V3 43
T oeVita? _>K' In 7
4 . .
-:— dn
9' ) LA | ) " 4 Pl
§e s_inxdx. )K'fg(e4+l)-'
]
10. Yx.arctgxd e m_ 1
§ gy o K 4 2

7- mycraxua uw

AHHK HHTerPaanapHH XHCOBAAHT:
4

x2+3 .l . .
I 5—‘*‘;:_2 X K: 5+7In2.

! ' , .

1"‘
3. sin®xdx . ' .
§ _ S
5
4, {48 ) [
5 421 XK 21n2—-——5,

4 .

v 5, . 243 4
5 Vet gy Ko 2%
6 [ _ Ko 25
: § I+2sin2x- V3

T “
7. §x2c032xdx. K, =8
. . 32 .
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" §'Mfd - K24

8- § flccd QurypanaphHMHr 103JapHHN XHcoGaaw

6.8.1. y==f(x) QOYHKUHA rpaQurH, x==a, x=~> UKKHTA TYFpH YH3HK
wn (x YK Ounal duerapananran Gurypa a32pu 4usukau rpaneyus

Aeftnnanu,
yuma#l 5TPH YH3HKJH TPaMeUMHHHT 103 f(x) >0 6faca,

= §f(x)dx = §ydx’

ropmyaa 6yiinua xucobarapaan {24- wakn).
y=[fi{x) Ba y= fg(x) {(fo{x) Z=fi(x)) srpu YH3IHKNAp BA X=0a
KGMa x=0 WKKHTA TYFpH YH3WK OGxAan tlerapa.nauran durypaHuHr

HYWH

b
S= §ifax) — 1 (x) Jdx

dpopmyaa 6Vinua Xucobnanaam (25- wakn).

Arap sCpH YH3HKTH Tpaneuus x=f(y) PyHruus rpaPhury, y=c,
y=d TYFpH uuM3HKJIap Ba Oy VK OHA2H derapanadran Oy/ca, YHHHC
win f(y) 20 ydyH _

d .d
= Sf(y)dy - _Sxdy
thopMyna GYiHua xucobnanaau (26- maxn).

xi=fi(y) Ba x=fo(y) (f2(y) 2} (y}) 3rpu unsuKkaap, y=c Ba
y=d WKKATZ TYFpU uu3uK OhaaH 4erapanakraH ¢urypa iosu

14
¥ r =1fex)
d=Flx)
g=fix)
af a oA A T
24- waxn 25- wakn
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Yy 4y

d q
X=fry;

[

g X &

. |

26- urakh 27 waka

S={ () —hw)ay

[

Popmyaa 6yiinda xucobranamu (27- wakan).
6.8.2. Arap arpu unsuk X=x(l}, y=y(¢) napameTpux Tenraaman;
Gunan Gepunran 6yaca, Yy Xodaa Wy 3rpu uH3WK, x=a, x=25 TV}

JH3HKAap Ba Ox YK GusaH uerapaJdanran 3FPH YH3HKAW TpaneuH:
HHHT 103H

ty C
S = S y{t) 5 () dt = Sy(t)dx(t)

] &

dopMysa  6¥iuua XHcobnawagu, Gynaa ¢ sa o a==x(t
b=x{t2} (y(f) =0) TeHr1aMaNapiaH aHHKAZHAIH.

6.8.3. r=r(p) pynxuus TpadHri Ba 9 =q, @p==§ HKKuTA Hyp Gnaa
uerapanawran burypa sepu wusurau CeKTOp Aelunaiu, Oynia @ Bar—
KyT6 KoopauHataiapn (28- waka). OrPH YH3HRAM CEKTOPHHHT 03

[ : 2
S=~2— Srd(p

dopmyaa 6¥iuua xucobaanan.

2
I-Mmucoan. y=-‘;— napabona, x=1, x=3 Tyrpu YH3HKAap Ba Ox

YK 6unan verapananray GHUCYPAHKHT 103HHK XHcOBaaNT.
Euuwm. Assan waknun unzamus (29- waka). Usnanaérran 103
yuwby ¢popmyna 6yitHua XucobaaHaan:

L) 3
3
S = = Farm -1 = 2 2 o g
a 1

232

3 |

X 7 I

98- maka 29 waka

2-MHCcON x=2—y—y* 5rPH YH3MK Ba OopARHRaTanap ¥ka Ounad
UerapallaHral PHrypaHHHE I03HHH XHCoGAaHr, ‘
Eunw. durypa Oy YkKa émuwmé typann {30- 1dKA), YHHHT 103H

d

S= Sxdy $popMyna G¥iiHua XucobaaHaau.

<

S= §xdy= § (2—y—y)dy = (2y—§—-%3)|'_2=

— (2_%__;)_. (_.4.__;"}-%) = —g- (xB. 6upa.),

3-Mucon y=2—x" Ba y’=x" orpH uM3MKIaD GunaH uerapa-
JiaHraH PHTypDaHHHT 103UHH TONHHT.

Eunm. Bepusaran TewraaMantap CHCTeMacHHH edHf, 3rpH 4H3HK-
JapHHHT KeCcHWHL HyKTadapuHW Ttomamu3: A(—1, 1) ea B(l, I).
HMurerpannam yverapasiapun 6316 x= — | Ba x=1 XH3MaT KHJalH.

d

durypa w03an S= S(f:,(x)—f,(x))dx dopmyna 6¥itHua xucobaaHaau

(3]- wawn).

. |

30- wakn - wawrn
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S () —Fio s = § (2=t /e dx=

=( wd =) = 3-)-

— (_2.;. + 5)— =+ [—5 : (kB. Gupa.).

4- M d C 0A. IMAHACHHHT

| x=acost,
y=1>bsint

.MapaMeTpHK TeHrlaMadapiiaH GoAnataHnd, YHHHT WO3MHU TOTIHHT.
Euuin. IAMHNCEHHr CHMMETPHKAHMMARaHK dofinananub, Hsnana

éTraH [03HHHr TYpTAaH OHDHHR XucobaafimMu3 (32- waka). x=acos

Tedrnamana x=0 Ba x=a ge6 oncak, yudy HHTerpaJmam gerapanapu

ra sra Gynamus: t,—— ty=0. Xucobnafimus:
hy o : %
+S= Sya’x = { bsint(—asint)dt=ab | sindt =
[ _;_ 0 N
> .
- “T"’S (1 —cos2t)dt =22 (t—3sin2) ] —’2';=—";""-.
]

. Hemak, ﬁyrjm $urypanunr o3n
S=nab (k8. Oupa.}),

5-Mucon rP==2c0s2p DepHy/sH feMHHCKaTacH OunaK derapa
JaHraH GHrypa IO3HHW TOMHHT.

i
Y
b
0 X
32- wakn 33- wakn
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5 uyiu. 3rpH YM3HKHHHT CHMMETPHKAWTHAAH (ofinananrG, eniuH
H1aHAéTraH O3HUHT TYpTAaH OGHpuHH TomaMmu3 (33- waka). Hanana-

¢r1uH IOIHHHT TYPTRAH OWpP.KACMH ¢ HHHT 0 AaH % ra4a yarapuiuu-

ra TYFpH KenagH.
durypa 103HHH Kyiugaru cbopMyJ:a Gyﬂuua xHcobaaiMua:

=
4

ﬁ . '
1 |
__,,S=_2.. Srqu;;= 5 §20052q3d¢‘ ""5"72‘;‘ *0 -_’_

Lyuzai KHJIHS, H3N1aHaéTraH 103: Sz-% (ke. Gupa.).

8- dapcxona ronuupury-

Bepuaran 4usHK/aap Onjan uverapananraH ¢urypanap los.napmm
XHcobaaur: .

1. y=4x—x* Ba Ox ¥K ounan. IK: —é— (xe. 6H|)J1.)_,

2, y={(x—1)? Ba xz—_y;_=l K _la-(l+-%§—]n{3+ VB) =

4,68 {kB. OHpJ.), :
3 {x=2(t-——sint)
" ly=2(1—=cost)
4. r=2acosp Ba r=2asing, quag%.

(6up apkacu) ﬁa y=0. K: 12n (kp. bﬂp.n.).

XK (%—l)a"’ (xB. Gupa.) . °
1 2

5 y= o y=-5. >K' —;L—l (xB. Gupa.).

6. y=x"t4x, y=x+4. Ki 12 (kn. Gupn.).

7. Pyt =4 P +y'=9, y=x, y=—x/3. XK 25“ (kB. 6upa.) .
8. x=38 y=38t—= X 72‘}3 (xB. Gupa.) .

R M xycraKuns ww

Bepuaran uuskkaap GuJiau qerapa.naﬂrau q;urypa.nap 10312 pUHH
XHCOOJAHT:
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l. y=—x° x+4y+2=0. K: 4,5 (xB. Bups.).
2. xy=20, x’+y*=4 (luopar). XK: %arcsin*ﬁ— +
+ 20 In0,8 (kB. 6Hpa.).

3. x=acos’t, y==asin®t. X: %na? {(xkB. 6upa.).

4. x=2¢, y=4—6!/ Ba y=0. X: % (kB. BHpA.).
2

5. r=uasindp (Sutra Xxanaxka). K % (k8. OupJ.).

6. r=acosg, r==2acosp. X: -:-na2 (xB. Gupa.).

9-§. Irpn yu3HK EAnapH Yy3yHAHKAADHHA XHcoDaaw

Arap Tyrpu Oypuakau KoopAusaTanapia y==f(x) oyHknus [a, b]
KecMala CHAHK (ABHH gy =/ (x} XocHAa y3aykcu3) 6¥aca, y xonna Oy
SFPH UH3HK MOC EAHHHHT Y3YHJIHFH

b

[= S\/l+(y‘)2dx

dopmyna G¥iinua xucoblanann. .
3rpn YH3HK '
{x:x(t)

g=y(?)

MapaMeTpHK TeHrnamaaap Guaad Gepuaras 6ynca, 6y STPH H3HKHHHT
{ €[¢1, ¢2] napaMeTPHHHT MOHOTOH Y3rapuiiura Moc EHHHHHT Y3YHJAHTH

b4
1= { V) + @) at

h

opmyna Guaan XucobaaHaju. :
Arap cunsMK 3rpH 4H3HK KyT6 Koopaunatanapaa r==r(g) (a<
< @< B) TeHrnama Gunan Gepuaran Gyaca, y xonga €d ysyHJHIH

s
(= () de

Ppopmyaa 6unan xucobnaHalRu.
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Ly
9|
&t
oI\ 4 X 2 ma X
34- nrakn 35- waxn

I-Mucon y'=x' apum Kybuk napaGolaHHHr KoopaHHaTadap
GowndaH A(4, 8) HyKTaraua 6yarau 8i{H YIyHNHTHHH TONHHE.

Eunuw. Appan WakaHu 4#3aMu3 (34- waka). [lapabona TeHraa-
MacHHK AHPPepeHunanNaiMus:

T g3
y_ + y - 2 '
®opmynara xypa:

1

S '\/l -l-%xdx ==

a

4

(= 1+(%x’3")2dx=
=;—::‘; (l +-Z—x)% 1::—2%- (10 /10 —1) (y3yu. Gupa.) .

2-mu ¢ oA DHTTA UHKI0AAA Y3YHJIHTHHH TOIMHT!

x=a(t—sin{),
y=a(l —cost).

E 4w w. Linkronaansur Gapua apkach 6up XHA, Kafich apka GViinad
t napamertp O aaw 2n raua yarapca, yia apkaHi oraMus (35- wakn):

X =a(l —cost}), y =asini.

Illy caGaban:
2n 2
= S \a*(1 —cost)*+a*sin’t di=a S 12— 2cost df =
0 0
2n ¢ 2n
= 2a § sin—é—dt = —-—4acos? =8a (y3yH. GupJaL.).
¢

3-Mmucon r=a sin“% ENHK 3TPH YMIHKHHHT Y3YHAHFHHA XHCOO-

BETH
E uu w. Bepuaran dyaxunsa xkydpr ¢yusuuda. Uy cabadau Gepuaran
IrpH YH3IHK KYT6 VYKura HucOataH chMMeTpuk. Hykra OyTyd 3rpu
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k.

36- waka

yH3HKHH ¢ 0 AaH 4n rava y3rapraHja 4Yu3aaM, WyHra Kypa 3rpu
UHIHKHHAT ApMH ¢ 0 AaH 2x rava Varapranaa 4usnaaan (36- makn).

. . 4
r=asin®® . cos—. llemak,
4 P

: on - :
1 _ 2ain8P ) 2 5@ 2P
7 = § -\/a 51.r1 4+a_§1n Tcoswa =

2n o
— s APy i 2@ Py __
a 5 Sl-n.Tdcp—- 4a 5 sin™] d(cosT)-

_ 2 _ . C eet® 2n
= —4g § (l_—.—cos*—':i)d(cclns%)%-.-fia (t:os%— _3" ) I.[I =

| y 8 | o
= 4a-(l -—--3~)-——?a; HeMak, t=_—l—;-a {yayn. Gupa.).

9- dapcxona Tonutupuru
thu YH3IHKAAp :éﬁnapu' 'Y3YHJAHKAAPHHH XHCOOAAHT:

nsing, ¥ o saa. K- L3’ (vavie Suan).
l. y=Insing, x= 3 AR x=— rava. X: ?lnS (yayH. Oupa.).

o 4— oA — o
2. y=-=x \{x —?\/ﬁ adcunccanap yKu OHABH KeCHUHWU HYKTaAapu’
opacugard. X: % '\E (y3yH. Gupa.).

3. x=3t3—t,y=t2+2. t=0 aan t=3 ravya )K: 12 {y3yn. 6upa.}.

4. x=~&cost, y=¢é'-sint, t=0 naw t=Inn rava. X: /2 (n — 1)
(y3yH. Gupa.). ) o '
5. r=¢°, ¢=0 gaH @==x rava. XK [(n®4-4) \/n2+4 —8]-—:'3 {yayHs.
Oupa.). - : - - o
6. r=asin. JX: na (y3syu. Oupa.).
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9- Jugcmr(;m -

Arpu vu3uKaap éinapu y3yHIHKAADHHH xncoﬁnaﬂt:

l. y=-§—2, £=0 gan x=1 rava. )K: 0,5 [-\/§+!n(l-|-\f2_)](y3yu. Oupa.).

2. y=1—Incosx, x=0 AaH x=-g— rava. JK: -;—ln.'} (yayH. 6upa.).
3. _x=85int+ﬁcost. y==6sint —8 cosf, =0 Aak t=_—’2‘— raua. JK: on |
(ysyH. Gupa.).
4. x=a(2 cost—cos2t), y=a(2 sin{ —sin2f). XK: 16 a (yayn. Gupa.}. !
5. r=acosa—q33, @=0 AaH tp=% raua. X: %(2n+3 \3) (yayw. 6upa). |
6. r=1—cosp. X: 8 (yayH. GHpL.).

10- §. Xaxmaapnu xu'coﬁ.ialu

6.10.1. Arap S(x) 103 xucMHUHT Ox YKKa nepheHAHKYAAp TeKHCIHK |
GuaaH KecHIHIUMRAH XOCHA GjaraH kecumd 6yaub, [a, b] kecmana |
y3AyKCH3 GyHKUMA 6¥/ca, XKHCMHAHT XaXMu

b
v={Swax

a
dopmysia GHaan xucobAaHalH. ) ' o
6.10.2. y=[(x) orpH UH3UK Ba x=4a, x==b, y=0 TYFpR “H3NKAAP §
6uaaH uerapafaHTaH SIpH “H3HKJM Tpaneuus Ox VyKku atpopuiaa |
aRJaHTHPHICA, ¥ XOAa AHNAHHII KHCMHHHAT XaXMH '

. L,
V=n Syﬁdx

popmyaa Sunar xHcobIaHalH.
Arap uty gurypanunr §3u Oy yku atpotHaa afiaanTHpuICA, ¥ XO1Aa
afiflaHnll] JHCMHHHHE XaXMH

V=2n gxydx _

¢dopmyna Gunan xuCoG/iaHalK. _ _ f
6.10.3. Arap yi=fi(x) Ba ya=[2(X) (6yuna fi{x) =f2(x)) arpu |

au3uKAap Xamla x==g, x=D5 TYFpH M3HKIAp funaH verapanaHrat

durypa Ox YKkn atpodnaa ajilaHca, alilaHdll KHCMHHHHE XaMXMH i

) |
% =n S (y3—yhdx

&4

 topMyaa 6yHuNa XucoGaanaiM.
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Arap wy o¢urypanusr Van Oy ¥k aTpopuaa ainanca, afinaHuu
HHCMHHHHET Xa)XKMH

]
V=2n S x{ya—y1)dx

bopmyaa Gyituua xucobaanamu.

6.10.4. Arap arpu uusnkJn Tpaueuus x=f(y) PyrKuua rpadury,
Y=c¢, y=a TYFpr uu3HkAap Ba Oy HKu Ousnan Yerapanauca, Gy
buryparuar Oy YKy atpoduaa aliaHUIANAN XOCHA O6yaraH MHCMHHHT

Xa HMH ;

V=n szdy

T

dopmysna 6¥iiMua xucobaanaau.
rap wy curypaiunr ¥3u Ox yKu atpoduaa ainanca, aitnaHuw
HKHCMHHHHI MOC XaXMH

d
V=2n Sxydy
‘

bopMysa GVHHYA aAHHKIaHAAH.

6.10.5. Arap xi=fi(y) Ba xe=fa2(y}) (Oyuna x:zzx >0} srpu
UH3HRAAD Ba y=c, y=d TYFpH YH3HKAADP OHAAK verapanarra durypa
Oy ykn atpoduna ainanca, y XonAa ailaHHI KHCMHEHHE XaXKMH

d
V=n {(x3—xDdy
[4
bopmyna 6¥iiH4a Tonuaaan.
Arap wy ¢urypanuur yau Ox yKu atpoduaa ainauca, y xoviga
alJIaHAW KHCMHHUHP MOC XaKMH ywbyra TeHr G{naan:

d .
Va=2n { y(x,—x)dy.

[

6.10.6. Arap srpn uusuk fapamMeTpHK €KkH KyT6 KoopaumHaTtanapda
Gepuica, y Xonaa Keatupuaras bopMynanapia Moc ypuura K¥iuuinap-
4 GaXapHw Kepak 6Yaamu.

2 £
X
I-Mmucoun. —2+%+—?= | 3MIHOCOMAHHAT XaMKMHHH TOMHHT.
a [
E uu w. dasnnconauuar Ox yKKa nepineHankyasp GHpOp TekHcAnK

fnNaH KeCHIWAAH XOCHA GYAraH KeCHMMHHHF APHM VRAapH

? i
b=b —-2—2 Ba ¢,=¢ ~—3
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v

LN |
9z
)
. Craib)
¥ =5inx | i
| |
% i 1
a
[ % !
| ] >
-R a R X
37- waKa 38- wakAa
6yaraH
¥ + Z = |

2
5 (1 -?)

saauncaup. Jemak, kecuM 034 (8- §, 4- Mucon):

2

4]

6yHpa x ysrapyBum — a NaH a rada ysrapasu. Uydra kypa sanunco-
HAHHHT XaXMH ylWi6yra TeHr:

a 1]

i 2 x3
V= S S (x)dx==nbc S (l—x—2)dx= nbc(x—_:;a_?)

a —_—

=nbc[( —“311:7)-— (—a+%;)]=%nabc {(kyG Gupa.) .

V Ba Ox
9.MucoA y=sinx CHAYCOHIaHHHT 6uTTa ApHUM “:IHT&I:H o
JKHHHT {0, m] kecmacu OunaH yerapafiaHraH qmrgg b Wy
ZK:H:Tpoq;Hna Ba 6) Oy yku atpodmia afiiaHy KL
f{(&ucmnapuuur XaXKMuHH xucoGaanr {37- WaKN).

& .3
Eaunm a) V=n Syzdx=u Ssingxdx =3
a wil

(1 —cos2x)dx=

[ ]

2

= —%(x-— 5";2’ ) lz = 2>{(m) ="T (ky6 Gupa.) .
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n

6) V=2n §xydx=2n §x-sinxdx-—-._-

_Ju=x,du=dx ' —9 a L i
| dv=sinxdx, v= —cosx | n(—-x-.cosx|o+ § cosxdx) =
=2n(—ncosn+sinx | ) =2n*(ky6. 6upa.) .
3-Mucoa 4 (y—b) << R*(b>R) noupaunnr Ox YKu aTpoPH;

afiNaHHWHAAH XOCHA GynraH TOpHHl—lr‘ XAXMMHAHH TONMHHr (38- mam}
Eunw. 4 (y—b)°=R? afinana Tenraamacuaan:

yr=b— \/R2—x2 ,

Ye=b+ \/Rg—x2 ,
~ LWlynunr yuys
[

Ven {(yi~yhdr=n S[(b+ VR —x%)* — (b— \/R*—x*)d=
a —R
x=é8il1t,' x
R
=4nb S VR —x?dx= - { =R
=8 .

dx==Rcostdt,

R

wla “lla ~
;

—4nb

|
.,,|,,¢..--1»I=

\/R*—R%in% . Reostdt=

t

7 ¥
= 47bR? Sc 082 di = 2nbR? S (1 +cos2f)dt =
-3

iela

= 2nbR¥(t+sin2f) | *, = 2n2bR2(xy6. 61pa.).
2

4-MuCcON y'-x Ba 8x— y2 napaﬁdﬂanap ﬁunau'qerapanaﬂrc
puryparn Oy ¥KH atpobpHia aANaHTHPHILIAH XOCH ﬁy.nrau KHC
XaX{MHHH XHcoOaaHr (39 waka).

Euwnur
{y=x2,
\ .
4y =8x

TCHrAaManap cHCTeMacHAak NapaGoianapHUHT KECHLUMIL Hymanapu}
TonamMus: (0, 0) Ba A(2 4).
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. 39. usax.rl. ' . 40- waka. - : .
xa(y) = \/y }x,(y i ra srammus, ysrapysud y O_n.au 4 raua

yarapanu ‘TMeMakx,

gtx --;c])dy-— S(y____)dy o

= (ﬁ _“_y )‘ _3(3_33 = 24“ 22 (ky6 6up.rl)
- 2. 320
5-MHCOJ’I; x=acos*, acTponfia Ouaas uerapa.r_ia_urar_l q:u_r_"y-
: ' y—-asmt

pauutir Ox YKn aTpoduila aiNaHTHPRIHLIKAAH XOCHA 6yAran x(ucmmur.
XaxMuHH Xucebaanr (40- waKa).

E uu m. MananaérraH XaxM UAB q:ury AHM ARSAHTHPHILAGH XOCHSA

69aral XaXKMHHHT WKKHJaHTaHAFa TEHT- YHHHF YSYH

V=2n Eygdx.
¥3irapyeunusn aaMallTHPaMu3: ‘
A .
o x=acgs T
V=2u.Sy’-‘dx= dx=-_—_3‘_ac052t-sir_1tdt,- 0|3 =
° y =asin®. 1

— 95 \ a%in’(— 3acos’sinf) dt=6na’ sin’tcos™tdl=

e B o ey
Sy t3| W

- 1 -
—-——6m13 (1— cos*t)"’cos?td(cost) =-—6aa3(3cosat-—5—cos t+
_ =2 na® 66 J.

+%cos’t t) | =6na (--— + 7 .—) 05:1(1 (Ky upa.).

243




10- Japexona ronwupuru
. x=2 Ba x=3 Texucanknap Ouwnan x’4y*4 22~ 16 mapnaui
KMDKHATaH Wap KaTJaMHHMHT XaKMHHM XHcoGaaur: JK: %n (ky6. |
Gupa.) .

1 1 1
2. Koopavnata JKkaapu Ba x’+y?=a’ mapaGona GuaaH Herapa- |

JaHra 103He Ox YKu aTpoduia aANaHTHPHIUAAH XOCHA GVAraH KuCM '

3
XaMMuHH Xucobaarr. JK: -—’%(Kyﬁ Gupa.) .

3. y=sinx cuuycoufa &iin, opaunatanap yKu ea y=1 TYFpH UH3HK -
Ounan uverapafaurad ¢urypanw Oy VK aTpodnaa alJaaHTHPHIIAAH
Xocua 6Y/IraH XKHCM XaMMHIH XHCOBJIaHT.

K n(n—8)

y (xy6 Gupa.) .

l
4. y=-x"1+2 napabora Ba 5x—8y-+ 14=<0 TVFpH Yu3MK Gnaan

Yerapananra durypann Or yKu aTpoduua AHAAHTHPHILAAH XOCHA

6yaran x . 8
y HCM Xa)XMHNu XucobaaHr. JK: 580 (ky6. 6upa.) .

x=a({—sin#),

5. Yw6y {y=a(l — cost) UHKJIONAAHVHT GUp apKacHHH Ox VKu aT-

poqmﬂ.? 2afmam‘upumﬂaﬂ XOCHA OYAraH KHCM XaKMUHH XuCOOAaHT.
XK: Sa’n® (ky6 6upa.). .

10- mycrakua uw

y2

2
X
l. z=T+—2~ Ba z=1 cuptaap Ounan uerapajaHra mucM
XaKMuHK Xucobaaur. XK: 12 (ky6 6upa.).

2. a) y= Ba x’=8y, 6) y’=x Ba x’=y unsnkgap Gunan

6
2416
Herapasianrad ¢uarypanapau Ox §Ku aTpodHaa afiflanTHPHLL

3 AaH X0oCcHa
6VAran XKuCM XaXXKMMHH XHCOB/IaHT. P

16n
XK a) — (5n+8) (Ky6. 6up.1.);6)0,3n {ky6. 6upa.) .

3. a) y=x°, y=0, x=2; 6) »’—y’~=4 y=
, ' » 9, Y'=4, y= 42 uysuKIap GHAAH
Yerapanadran ¢urypani Oy Vku atpopuira aﬁnamupumnal? X0CH

Gyaran XKHCM XaXMHHH Xucobaaur. JK: a) -65—4112 {Ky6. 6upa.);

6) -E_;—,:m (ky6. Gupa.) .
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4. x=a({—sinf), y=a(l —cosf) UKKNAOHAAHHHT 6up apkacn Ba Ox
yku Gunawn derapananrad gurypanu: a} Oy YKH arpocbuna;uﬁ) durypa-
WUHT CUMMeTpHsl YKM aTpodHna aHAaHTHPHILAAH XOCHI OYArak XHCM

XiMMHUHH XHcobaaHT. \
K: a) 6n’a’(ky6. Gupn.); 6) ~—(9n’—16) (ky6. Bupa.) .

11- §. Xocmac HHTErpasnap,
AKHHAAWAIH XOCMAC MHTErPadny Xucobaau.

VuterpaifaHuil Yerapanapd Yekcns ~6yaraH MHTerpaniap €ku
yerapafaHMaral  QyHKUHAJApIaH OJHHMAH  MHTErpajap XocMac

HHTezpasrap AcAHNAAN:
6.11.1. [a, -+ o0) opanukna ysnykcus 6yarad f(x} ¢GyHKUHALAH

OAHHFaH HHTErpaa

oo "
| fxydx= tim §f(x)dx

TeHTNHK OH/aH aHHKJAaHAld. )
Arap Wy JAHMHT MaBXyA O6¥aHO, YexJu Gynca, XocMac KHTerpald

AuaaH.
AKUNAQUIYBYN, AKC XO/NAA X0CMac HHTerpaJ y3oKaaulyeu e ¥
K Arap yF(x) dyukuns f(x) HaHr GomAaHFHY dyukuuacn Gyaca,

y Xonja:
te .
{ F(x)ds=F(+ c0) —F(a), Oynaa F(+ o0y = lim F(x).

a

Ky#ivaarn HHTerpajanap Xam UIyHra yXwall aHHKAaHAaAHK:

¥

§ f(x)dx=~lim Sf(x)dx»

—— N

+oo b "
{ dx= lim_ {fant lim { Fexax.

, 2 b

_
4
I-Mmucoa. S e~ "dx MCMAC HHTeTpaJHH Xucobaaur (6yHAa & -

1]

yarapmac MycGat coH}.
E up w. Tabpuira kypa:
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+ "

e~%dx= lim \e *dx= lim __le.*"“)l-"= .
o Nar N+ a0 [+ 3 ¢ - .

it

i l .—-mﬁ( 1 I R a 1 |
= [im —_—— +_ - m .

o N} o aN . § .

e

IeMak, 6epuarad WHTerpan SAKHHAAUIYBUH.
2-MRCON. a>0 HaHT KaHAak KuiiMaTAapuaa

+ o

Sﬁ
;X

HHTEerpal AKMHAAWIYBUYH, KaHzaf
HH aHHKAAHT.

KHAMAT/Japuia y3oKJAallyBuu KaHH
E HH 0. o= 1e6 Papas Kunamus, y xonaa: |

#

dx . dx . . .
— = lim —= lim inx|¥= lim InN=o00 .
' X N +f 00 | N oo )

Hemak, Gepuaran uuTerpan ysoKnawysud. Suan a==1 ne6 dapa:
KMAAMHS, ¥ Xoaga: :

+ oo d N .
S _x= lim S-_x= lim xl—.alN
i x° Ner 4 oo : x® Netow o '
= fim — (N'—*—1)
N oo -
Hemak, a1 na
. oo
S d 1
a —_ ¥
7 X [+ 3 |

AbHH  OepuaraH HHTerpas sKuHJawyeur, O<a<<l mga acz
+ o0 :

d

S -—z=-|-oo, AbHH Oepuarad wuterpan- ysokaawyedd. llynpafb
X .

1

+ oo
dx

KHAuG, 5 — XOocMac  HHTeErpada a>1 na AKHHAA L YBYH .BE
X

0<Za< | 42 y30KJaWYyBYH.

6.11.2. 2- mucongary HHTerpaJ HHTETPANHHHC AKHHJIAWYBYH EKY

YIOKNAWYBYM 3KAHUHR TAKKOCAQu: asomaraqpudan ¢offanaHHLIA
KYanaHuNAIH. '
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' 1. Arap f{x) Ba ¢(x} ¢yuxuuanap Gapua x > g Aap yUyH aHHKAGHTaH

M (o +po{>() ]na qil(merpan.nauyaqu xamaa Oapua x2Z=za Jap YUyH

fa. ) (0) < ¢(x) Oyaca, y Xorna
+ o0 :

<+ oo
n} S @ (x)dx HRTEFPAJHHHT AKHHIAWYBYHARIHTHAAH S flxydx
a
a

WNTCTPANHHAT SKMHAAUYBUH IKaHK KeAWG UMKamw, uly 6usnaH Gupra

+ o +m
| foax< | otndx;

-+ o . + oo
6) S f(x)dx WHTErpafKHHT Y30KAalWyBYaHIHIHAAH S q;(x)d_x

WIrterPANHUHT Y30KAAIYBYH SKaHW KeJuG uuKany.

..mg' Arap f(x) ©Oyukumusi Gapua x Jap y4yH aur:(onauraﬂ Ba

S |f{x) |dx nuterpan sIKHHJAaWyBYA 6yaca, y xonna S f(x)dx un-
a

rerpan XaM AKMHAawaad; 6y xonna 'y abcoaoT AKUKAGLHIYEHY UNTE2Par

aciinrann, ynaa _

+ =

+ oo
l { x| < § 1@ 1dx.
+°°. : ’ + o

3. Arap S f(x)dx wHTerpa’ SKHHAALIYBUH, { {7(x)1dx ysoxaa-
- a
. + 2
wys4k Gyaca, y Xoaa S f(x)dx HHTETpaNHU WapTAL AKUHAGLYBHE
1]

uHTeZpaA NeANNalK.
+ oo

& WyBYAHAUTHHY
HHTerpaJHHAT AKHHIauly
3-MucCOd 5 TSI P
BT
s — < LIS 1= p(x) (x221 ga) Ba
Eunw. f(x) = e 3t o

osn__“‘- HHTErpan SIKMHAALYBYH (2- mucon, a=4>>1) Gynratn yuyH
4 :
X

GepusTaH HHTErPa XaM AKAHIALIYBUH (TaKKoCAa N ANOMaTH aCOCHAA}.

+ = i -
4-MHCOR $ e"zdx HHTErpaJHHHP AKWHAALUIYBYAHAKTHHI TeK

UM PHET.
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=]

Eunw x>0 1a f(x)=e—1’<e"-=q>(x} Ba Se“a‘x HHTerpy

AKHHAAWYB4H (1- MHCON, a=1) 6{yiraun o
Pan AHta Y ) 6V ababau Gepuarar uure

+ o

5-Mucoa S Lo
. HHTET i T€
| I PA/IHHHT RKHHIAWYBYAKIHIHEH Te
WIHPHHT.
Eunw x>1 1 fr)=—-1 1 T
e =@(x) Ba S —, HHTerpa
H s
y30oKAaWyBuH (2- Mucon, a==1), luyHra Kypa S HHTerpa
x—sinZy

]
Y30KJIalllyBYN,

6.11.3. [a, 4] opanukaa
d Y3JYKCH3, & HyKraaa ys
PYHKUHAAAH QTHHFAH XocMac HHTerpaa yktada yswamuira sra f(x

b—e

I
§f(x)dx= tim { f(x)dr

B
T

TEHTTHK GHAAH AHHKAAHAAN.
Arap 6y aumur MaBXKyR 6VAHG, y yekau 6VJca xocMmac HHTerpa/
ﬁmsgmwgew, aKC X01a X0cMac MHTerpan ysoxaaiuysyu nelHnany.
rap F{x) dyuxuns f(x) yuyH 6owaanruy (yuruun 6¥aca, y xonaa

b

{i(x)dx=F(6) ~ F(a),

a

6yupa F{b)=Ilim Fix).
P

Arap ¢yHKkUHR g HyKTasa €xkd [a, 6] opanukumnr Oupop Huky

§f () dx= lim aigﬂx) dx
Ba
] £—g R

§f(x)dx=8_leo §f(x)dx+,2ETu S%f(x)dx.

e

I
6-Mucoa. . .
JToox XOCMac uHTerpaaun xyucoSnanr:

i
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¥ wwn . Harerpaa octiaarn $hyHKUEs x=1 HYKTaja Y3HJAHLIrA 3ra.

Jlemak, Taspudra kKypa,
I—¢

)
dx T dx T _ T I—e _
ﬁvv'l—x_sl-lTo S \u"l—x_eHTO{ 2yl x)lo

=—2lim (\/—1+e— \/1—0)=—2IiT0(\/E—l)=2,

e——+10

MeMak, Gepuaral HHTerpan AKHHEJallyBYH.
|

7-Mucon § d—: (et — ¥arapmac mycHaT coH) XocMac HHTerpaa-.
x

HUHT AKHHAAIUIHI BAa Y3OKAAUIHII WAPTAZPHHH TOMMHL.
E uu w. MATerpan octunark ¢pyHkUHa x=0 HyKTaAa y3HJHIra 3ra.
Arap ga=1 6¥aca, y xonga ymbyra sraMHs:
| |
d . dx . .
22 = im S — = limlnx |'= lim (Inl —Ing} = oo,
x =0 P g— 41t [ g0

H'bHH HHTECPAN Y3OKAALIYBUH.
Arap as+1 6yaca, y xoiaa:

¢ ! l—a ¢ 1

. x . x s | —a

2% — lim S__,d = lim | = lim —{(iI—e¢'™%) .

x® ey ) x* ewqo 1—a 1, M

I |

~——— | SBHH
| —a

d
Jemar, 0<<a =1 Aa KyAuparuaapra sraMus: S~i=
X
0

I
dx
HHTEeTpaa AKHHAAWYBYH, o> | ga sca S_"‘ = oo, HABHH HHTErpaR
X
o

Y30KJAAWYBYH.
!

llyuna#t KHAuG, Sf-;i Xxocmac uHterpad O<Ca<l na AKHHAA-
X
0
Wwysun, a1 1a y30KAallyBYH.

6.11.4. Oxuprn MHCON HATHXACHAAH TAKKOCAQW QAOMATAQPUOA
dofilanaHunanu:

1. Arap f(x) Ba @p(x) GyHKUMAAAD @<l X << b OpANHKAA AMMKAAHTAH
xamaa [a, b—ze] (0<<e<Cb—a) KecMaZa WHTerpasNanyB4H Ba arap
0 f{x) << g(x) G¥nca, y Xonna:

b 13
a) Scp(x)dx HATEFPAJHHHT HKHHJlaI.LIyB'—IaHJ[HrHﬂ.aHS Fix)dx wurer-
a L
[
PaJHHHT AKHHNAWYBYAHANTH KesTHO YHKaau, Gydfia Sf{x}dxg
v
L} t

< fonax;

a
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b
6) Sf(x)dx HHTErpaRHHHT Y30Kally8YaHAHFHAAH Sq:(x} dx WHTer-

PANHHHT Y30KAUIYBUYH FKAKJHTH KeauS unKaay. :
2. Arap [(x) ¢ynkuus [a, b) opaiHKaa aHuKJaHrak Ba [a,
b

b—¢] kecMana uHTErpaananysun Gyaca, Slf(x) ldx  HHTerpafHHHEr
. [ )

& -
AKHHAAIYBYaHIHTHAGH Sf{x)dx -HRTErpaJIHHHT AKHHAAIIYBYAHAHTH

a
&

keAn6 ynkagd. By xoapa Sf(x)dx HHTETPAN abcosloT AKUNAGUIYEUY

unTezpas AeHnIAmH.
b.

i b
3. Arap Sf(x)dx HHTerpaJ SIKHHJAAIIYBYM, Slf(x)ldx - HATErpas

a
: b
y3oKkaauwyeuk Gyaca, y Xoaaa Sf(x)dx HHTEPpaA HapTAlL AKUHAGLUIYE-
a : ’ .
4 uMTeZpas AeHMNAIH. .
1

8-Mucoud —3—_—df——~ HHTErPadHHHT AKHHIaLYBYaHAHTHHH Tek-
s I . .
ILHPHHF. '
E 4 u m. Hurerpan octiaaru GyHKuns x =0 HyKTaa ySHJIHLITa 3ra.

R T
]

B4 S 3,1 HHTErpas AKHARAawaan {7- MHCOJI,-G=%<1),,H.(?M&K, Gepua-
0 x?

raH MHTEerpas XaMm sIKHHAZHIAAH.

11- dapcxona rmmupum

I. Xocmac wHTerpaanapun mcoﬁnanr €xH yn1apHHHT ysomamysuu
IKaHHHH aHUMKJAaHr.

+ oo
tgx P
. S ATRY dx . e =,
R 8
1] d
X .
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-+ o
dx . R
. - e He —.
3 _Sm (F+1) (& +4) 6
1
4. S A L
x(lnx)
1
. dx .
== A y30KNaluadH.
5. _S = 24
B |
6. X n
S '\/4x-x2 3

1. MUurterpa/aapHiHT AKHHAQYBYAHJIHTHHE TeKUIHPHHT:

=+ o

7. S In(1+4) 4. JK: y3oKJialmyBuH.
X

+

8. §° (l —c.ﬁs%)dx. )K axuunaﬁlynuu.
; :

1
DY . )K: yaoKsalyBuH.
yfT—cosx
. | 2
10. S-—:—m—x—-dx. K AKHHAALIYBYH.
b Vi
1i- mycmtquh wi
1. XocMac wHTerpaiJapHH XMCOGNAHT E&KH  yAAPHHHT

IFYBYAHJAHTHHH AHHKJAHT!

-+ o
a) S __ 8 S5K: 1—1n2.
) A+
6) S xdx JK: ysoKaalsyBuH.
l+x :
S arctgx dx W _f4‘__|_%|n2.
Al
xdx . 8
r) S =T K<

951

Y30KNa-



3. AuHKMac HHTerpafHH TOMHHI; .

4. AHWKMAC MHTErpajnd TomHHr:

4.1. S_____ o
(Y + V)

3. (L4 g
Ve -

dx
3.]4 S?:x_.
3.3.
Sx“ 3x-|-2
3.5. :
) S A—16 "
X
3.7. Sx"+4x
4
39, |- *%
S Ao 48
3 \—*=L 4
o S 20432 4 ¢ dx "
x2+x—l A
313 \="Tr-—"
Sx +x276x dx.
3.15. S—f_—‘.‘__d;r
_ R LN N
e
3.17.
_7. S X +x2——-2
3.9, \ ¢
9 Sx‘—'xa-]-x?—-x
3.21. £+2
Sxa--2x2 +2x dx
3.23. S x;‘_""l
4.
3.25. xdx
S 5744
dx
3.27. Stlta—x
3.29. Sx;"‘s

dx

3.2.

34,

3.6.

3080

3.10.
312
3.14.
3.18.
3.18. .
3.20.

3.22.

(3x—T)dx *,
Prliavsd

a5 —
S (+ Ve
Vrdx
47 S%‘}}+2
dx
49 Sﬁ+3}
. xdx
a.11. S T
xdx
4.13. S(2+5x}v’§ 5
4.15 S d
) \/l-—2x—':jl—2x
4.17. S
4.19. S
ufx(\/r'"-l)
S \/x+3
+v’x+3
4.93. S x+1
2x+l
xdx
4.25. Sz+v2x+l
4.27. .
S\/x—-l-_(l+ \,-‘x-!- ¥

VE=1 dx.
4.26. S Yr=T1 41

5. AHHKMAac WHTETPAJIHH TOMHHI:

5.1 S - sinxdx

5+ 3sinx
(l+(:c«:mc+:~3inx)2 '
S " cosxdx
| 4 cosx+sinx *

5.3.

5.5.

4.12,

4.14,
4.18.
4.18.
4.20.
4.22.

4.24.

4.26.

4.28,

4.30.

5.2.

5.4.

5.6.
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S
cosx(1 fcosx)

__1—sine _
S cosx(l 4cosx)
S 1 4 sinx

14 cosx -+ sinx

dx .



cosx —sinx §4tgx 1 o
5.8. S#d
S {1 +sinx)? 18sinx + 2cos?x X 1.9 S xdx 1.10. S ,15.52’_‘_"_'.1)_ dx .
A ocosix1)
S 1+4ctgr 5.10 S 64 tgx dx & !
{sinx + 2cosx)? 7 ) osin®e4-dcosic F41 ! Sdx
. 1.11.. I+In(x—1) dx 1.12, .
5.11. S Stgrt2 5.12. S—%__ A x—1 ‘ PR
25m2x+5 ’ {6—tgx)sin2e ° et
.3 " i
508 (o EX tg’x g, (o @ P _
4+3cos2x : 5.14 V'sinx ax. 1.13. §933i"215in2xdx. 1.14. [Scossx +/sinx dx
5.15. SS"‘" 5.6, {02 4y
cosly cOs X 1 ¢ 3
d g X Z 23arclg2xd l.lﬁ. S In )C—|—3
5.17. S x 5.18. Ssin ?dx. 1.15. \ =~ &x xlnx
sin’x . ]+4x? :
n | dx
5.19. S cos’xdx 5.20. S cosxsin'xdx O 1.18. -
1.17. S sinxdx 4 x
5.21. Sctg xdx. 5.22. Stg‘xdx. 3 Veosts+2 3
n I 20 S sin2x d
dx 4 . . 3 X
5.23. Scos xsinZedx. 5.24, S — 119 L @ 8 Vi+4cos’s
sin-x costx(2tgx 4+ 1} Loy,
5.25. Ssm xdx. 5.26. Ssinx sin2x - sindx . 1.92. S e”dx
1.21. S votdine D16+
5.27 S%dx. 5.28. S ax ¥
sin®x 4 2cos?r —3 sinx (1 — sinx) \ %3
29. { o 5.30. {—codr_ 1.23. Cnge_Q“adx R
{(3tgx L 5)sinlx (1 —cosx)® § Vo—st
|
7- namynasutl xucob Tonuwpuksapu o5 § rar .9, 28 : & d’f_x ‘
AHHK HHTErpaJHH XucoGAaHT: D Vit . g ete
L L . e
(arccosx}:’_l de . 1.2. 8x—arctg2x d. 197 S Bx 1.98. S smxlnx dx'
1-—x l+4x"’ - > costet I
: L L o
1.3. Slgx-lncosxdx. 14. Si—tlr!-——dx. 1.29. S cos!"x dx. 1.30. S x2x2 :
) . \ X ) N _ _ sin“x
1 4 sinl i 9 _"9— -\/?
s (o e, (et | .
o (F 4D Vi- 9. AHUK HHTErpajHH XHCGPAAHT:
I dx v t ¢ U :
1.7 er . 1.8. S 1= lardgn)” o, 2.1. | (x*—3x42)sinxdx. 22 | (@47x+12)cosxdx.
g r+ 2 14 x* 4 2
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3 z 5
2.3. —1)%n?(x— 1) dx. 7 ' (o ¢
5“‘ yIn(xr—1)dx 24. | (x"—5x+6)sin3xdx. BEE® W 2.30. { xax_
J : ; \/xg g cos 3x
2.5. § (@' +drtT)cos2xdr. 5o ¢ ah
0 - 4 ANnK HHTerpanHu XucobsaHr:
2.7. 216 i ' I are H '
_Sa (x + x+9)51n2xdx. 2.8. S (9x2+ 9x+ il )C083xdx. 40 43 I+ctgx dx 3 2 ¢ cosxdx
0 e S (sinx+2cosx)? - § 2+cosx
R L3
2.9. 2 s ! 2
.Sxm b 2.10. i (1 —5x2) sinxdx pa s 3.4, § o g
) ) . 1.3, §smxdx s § 3cos2x—4
2.11. S(8x2+16x.+l7)cos4xdx‘ | . 2n
i 23 T in€% p
3 2.12. §x eYdx. us. 3 me“smz . 3.6. § sin®- cos™dx.
203 { (3r—x?singxdx, 2 U sing .
Z 214. { (35°45)cos2udr. et ag { _cosxdx
0 3.7. 12+ tgx = S 54-4cosx
0 - . 3 3sin2x+ 12cos®x o
2.15. S (x+2)°In"(x42) dx. 2.16. §xarctgxdx
- sinZxcos®y dx 3.10. (7 + 3tgr)dx

3.9.

o
5

Sy 12

Sy | B

0 {sinx 4+ 2cosx)?

218, { (4 2)eTdx.
e

2.17. (1 —8x%)cosdxdx.

Sty t2] 1
L]
80‘
=
&

[T wl?

a 1 +sinx
ry n 3'1. mdx 3.‘2.
2.19. §x25in4xdx. 2.20. S xsinxcosxdyx.
\[3 o ’ % 5lgx+2 3.14. § l cmdx I
. — 08X
2.21. S arctgdx. 222 { (x+1)In(x41)ax. 3.3 {528 S, z Hains
. ] )
3 0 - - % %
2.23. §(x2—3x)sin2xdx. 224. | (x+2)%os3xdx. 3.15 § 4—Ttgx 3.16. §sin32xdx.
' 9 o 243tgy
r 1 X x
2.25. 5 Vx - In’xdx. 2.26. Sarc sin(l —x)dx. H 14 cosx 1 3
: - 1 . 3-‘7. § mdx. 3.18. ,S Ctg xdx
] 1] r3
2.27 24 9x+1)sindxdy.  2.28. : - - 5
27. {(x"+2x+1)sin3xdx. 8.\ (x"+5x46)cos2xdx, 3 . T
! -2 . _ x| | sinedx
- : 3.19. § 4 4-3co82y dx. . 3.20 § 5+3sinx
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3.21,

3.23.

3.25.

3.27.

3.29.

L
A

a8 X
4dx.

dx
cosx(l4-cosx) ~

ey &= | 2

Oty i | 1

4 —tgx

tgtvdx.

sinxdx
{14 sinx -+ cosx} ?

:-t_..--:zol|=_l.‘ .

2tg’x — 1 1 1gx —22 dx

4. AHMK uHTErpanuu xucobaamr:

4.1,

4.3.

4.5.

4.7.

4.9.

'S VITE +2

dx.
5 4 \;"3.(-1—5
3
243

S de_

R

e

In

{ Ver—1ax
ﬁg

x+2 \/x + \/x
3

N
S. \/t|+x)

dx

\/H-e“

29
\/ (x 2} dx.

1ot Vi_o)?

1 —
v +2V’x dx.
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3.22,

3.24.

3.26.

3.28.

3.30.

4.4,

4.8.

4.10.

4.12.

4.14.

arelgs
4tgx—5

1 —sin2x + 4cos’x

]y

2n

. x x
S sin® = cos® < gy
o 4 4

2arctg?
dx

sinx ([ 4sinx) -

1| H gy

!
arctg—
gS

§ “itgx—_dx

l&sin2x—|— 2cos’y

2n

5 sin'3xcos3xdx.
L]

In5

S —ﬁex\{ex_] dx.
g €t3

2 x++4/3x—2 —10 d
S 3x—2 +7

dx
3 4+ Ve

L

In2

dx
§ e‘\/l—e_g" '

6§ 2+ Yxydx

D VR YRR

>
S \/'i_ L dx

Ini2
dx

Veita

4.15.

4.17.

4.19.

4.21.

4.23.
4.25.
4.27.

4.29,

5. XocMac MHTErpasfapHH XHCOOGAAHI €KW YJAaPHHHT Y30KAalOyBt

dx

dx
V6+x)°

S dx
K e {3+e )

3KaHWHH HcOoTAaHT:

5.1,

5.3.

a) S—-——m ;

: L4x+5
B tex
6) S dx.
COng
a
arctg2x
d
a) S 14+447
y ¥
d
6) S —
i \/4x—x2 4

2
§ VEFT + Vi+n?
)
§

4.16.

4.18.

4.20.

4.22.

4.24,

4.286.

4.28.

4.30.

5.2,

5.4.

de
§ 24+ 3 FT

| _—
er"\/lm—xzdx.

0

T 3
a) S _- dx;
x—|—4
i
i
6) § ; UJ‘-’;J-({.)'X o
\/(l—'\llllx]
I3 {x+2)dx
bV a1

c;lnxdx

\/cos x

6)

TS



2.5,

5.7.

5.9,

6)

6)

a)

0

&

L5

' 5.13.

5.15.

5.17.

a)

6)

6)

a)

dx .
| x2+4x+5 ’

|t...--"18
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) x(l+in2x} ’

6) 5_3__‘11_

Var——4 B

5.10. a) dx

6)

5.12. a)

5.14. a)

G)

5.16. a)

P—dx ;

VMAF.

5 Ldx

o

ey ek
4+ arclg?

.14 )
.6)
821 a)
6)
5.23. a)

6)
5.25. a)

6)
5.27. a)
6)
5.29. a)

G)

4
S _ dx
3 ,-
1 \/ (3—-;1:)5
§ »dx .
3 Vel +1
(
S xdx
1 —xt
:§ . xdx
; 16" —1

0 i/{f-t—&)‘

H
. S (l—x}ln (lhx)
E}

IS 9x® — 9x+2
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5.20.

5.22.

5.24,

5.26.

5.28.

5.30.

6)

a)

6)

a)

6)

6)

a)

6)

a)

6)

6)




6. Depuaran unsukaap 6
. HJIAH 4erapafaHraH GHCYPAHUHT 103HHH
Xucobaanr: uryp

6.1.
6.2,
6.3.
6.4.
6.5.

6.6.
6.7.

6.8.
6.9.

6.10.
6.11.
6.12.
6.13.
6.14,
6.15.

6.16.
6.17.

6.18.
6.19.

6.20,

6.21.

6.22,

6.23.
6.24,
6.25.
6.26.
6.27.

6.28.

6.29.
6.30.

x=4—(y—1)", x=y*—4y—3.
x=2+2 cost, y=3+2 sint (y=3).
r=86cos3¢g, r=3.

r=(y—2)° x=4y—8.

x=8cos™, y=4sin’t (x2>3+/3).

r=cosg, r==sing '(Og(pg%)

y=(x+1)% g'=x+1.
x=4(t—sint}, y=4(1 —cost) (0<<x<<8m, y2=4).
r=4cos3q.
y=(x—2)* y=4x—38.
x=2 cost, y=4+2 sint (y>=4).
r=2(1—cosg),
g=(x—1)% yP*=x—1.
x=24cos*, y=2sin’ (x2>9/3).
r* = 2sin2g.
y=4—x* y=x>_2
Y=I—sinf, y=1—cost (0<x<2m, y21).
r=23sindq,
xy=4, x—y=>5,
x==6cos{, y=4sini.
r=2{(14cosg).
Y'=16—8x, ;=24x448.
x-—-32c0$31‘, y=sin’t (x=4).
r=2sin3¢.
y=x"—3x, 3x+y—4=0.
*=6(t—sint}, y="6(1 —cost) (0<<x<127, y29).
r=45in3(9(r22}‘
[

IS

x=4cos’t, y=4sin’t
r=cosg.

7. Depuaran uUH3HK SAMHRAT Y3YHAHTHRH XucoGnaHr:

7.1.

y= \fl —x* tare sinx, 0<<x<C %‘

264

7.2, x=2cos’, y=2sin’, ogtg—}

1.8, r=I[—sing, —%gwg—%.

74, y=I1—Incosx, ngg%‘

7.5. x=2(f—sinf), y=2 (1—cost), O (<{ T

78. r=8(1—cosp), — <o 0.

7.7. x=-¢e'(cost{+}sint), y=e'(cosf—sinf), ogtg%".
78. y=e' 113, Inv15<C x<C In+/24.

79. r=37, —-’Q‘-g P< 5

7.10. x=4(i—sinf), y=4(1 —cost}, %gta—i{i_
7.11. y=In sinx, %gxg%.
7.12. r=8sing, ogq:g%
7.13. x=10cos*, y=10sin’t, ogtg—’z‘—.
704 y=— (l—e—e ), 02 << 8.

715 r=4¢, 0< o< o,

7.16. x=>5cos’t, y=>5sin’t, 0TI 5.
717, y=Inx, B x< /15
7.18. r=7(1 —sing), —%gqag%

7.19. x=3(t—sint), y=3(1 —cost), a<lt<< 2n.

7.20, y= —In cosx, ngg%.

7.21. r=2(1—cos¢), —n<K o< —-’25.

7.22. x=3(2cosf—co0s2f), y=3(2sinf —sin2f), 0= ¢ 2n.
7.23. y=2—¢" IN\Bx<InVB

7.24. r=4e'3",0s;(pgi

7.25. x=8cos’t, y==_8sin’, Ogtag—g-.
7.26. y=1—In(x"—1), 3<Ca<C 4.
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7.27.

7.28,

7.29

7.30. r=3¢" 0o~

r=6(1+sing), -—%@go.

x= (£ —2)sint+2fcost, y=(2— ) cost 4 2sint, ogtg-gﬂ

. y=¢ e % 0Kxg 2

8. ®yHkunsnap rpadmkaaps 6GunaH Merapanakran UTYPaHH
GepuaraH KooplnHata VKM atpouia aHNaHTHPUIIAAH XOCHA Gyarau

HHCM X,

8.1.
8.2,

8.3.

8.4.
8.5.
8.6.

8.7.
8.8,

8.9.

8.10.

8.11.
8.12.
8.13.
8.14,

8.15.
8.16.
8.17.

8.18.
8.19,
8.20.
8.21.
8.22.

8.23

AKMHHH XHCOOMaHT:

y=(x—1)?% x=0, x=2, y=0 (Oy}.
y=—x'4+5x—6, y=0 (Ox).
x=3cos’, y=4sin’t, (ogtg%) (Oy).

y=(x—1)% x=2 (Ox).
y=x°, y==x (Oy).
x=6{t—sint}, y=6{1 —cosf) (Ox).
g=x'—2x+41, x=2, y=0 (Oy).
y=2x—x%, y=0, 26° —4x+y=0 (Ox).
x=2cost, y=>5sint (Oy).
y = 3sinx, y=sinx (0<cr<n) (Ox).
y=arc sinx, y==arc cosx, y=0 (Oy).
x=Tcos*, y=7sin’t (Ox).
y={(x—1b% y=1 (0y).
x=1y—2, x=1, y=1 (Ox).
x=1/3 cost, y=2sin! (Oy).
y=2x—x2, y:—x—[—? (Ox).
y=x—1, y=0, y=1, x=05 (Oy).
x=2(t—sint), y=2 (1 —cost) (Ox).
y=x"41, y=x, x=0, x=1 (Oy).
y=e'"* y=0, x=0, x=1 (Ox).
x=2cost, y==06sint (Oy).
Y =4x, ¥’=4y (Ox).

2
. y=2—~x§-, x4y=2 (Oy).
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8.24. y=cos’t, y=sin*t (Ox).

8.25. y=>5cosx, y=cosyx, xz20 (Ox)

828, y=Inx, y==2, y=0 {Cy). .

8.27. x=3cost, y=8sint (Oy).

8.28. y=x’, y*—x=0 (Ox).

8.28. y=arc cos %,y=arc cos —3x—, y=0 (Oy).
8.30. y=¢", x=0, y=0, x=1 (Ox).



7-600
BHP HEYA Y3rAPYBYHHHWHTI ®YHKLHUACH

1- §. Bup Heva y3rapyB4H (PYHKLUHACHRHHT XYCYCHA
Xocuaanapy Ba tVauk guddepenunann

7.1.1. Arap Gupop D Tynaamunur xap GHp (x, y) XaKHKHA connap
KHypraury Gupop Kouda Ornad £ TYNAAMAATH ATOHA 2 XAKHKHE COHra
Moc KVAuaran 6yaca, y Xonda D Tynnamaa uMKKH . Y3rapyBUHHHHE
(DYHKUHACH 2 AaHHKJAAHCAH felHAajH Ba KyAuAard KYprHHLIapAa
Senrunananu:

z=f(x, y), z=z(x, y) Ba X K

D t¥naaM QyHKUHAHHHT aHUKNAHUWL COXacH AeluJaalH.

leoMeTpUK HYKTaH KasapaaH z={(x, y) PyHruusHuar Oxyz r¥Fpu
OypuakiH KOOPAHHATa/Nap CcHCTeMacHAaTH TacBHpu  {DYHKUASHMHT
rpaduru) Supop cupraaH n6opatiup.

Heranrad yekan conaard y3rapyBYHHHHT )YHKUHACH XaM I0KOpHIA -
rH KabH aHHKJaHagH.

l-Mucoa. z= \/4—x?—y2 (GYHKUHMAHHHT AHHKJAAHHLI COXACHHH

TOIMHHT.

E unw. Bepuaran ¢pyrkuns 4 —x* —y* 220, sbun x° 447 < 4 mapr-
A3 XaKMKMA Kuamataap KaGysa kuaaau.  Hewmak, LprHKI.LHﬂHHHr
aHHKJAAHHII COXACH MaPKa3H KoopiuHaTanap Gowmpaa Gyara, paaHycu
2 ra TeHr AoHpanan Hﬁopa'r

2-Mucom g=In(l —x’—4 —2%) PyHKUMAHHHT aHUKAAHHIL coXa-
CHHH TOIIHHT.

Etnuu Bepunrran dyHKURA 1 —x*—y?—2°>0, sbHH
4y 4 A<l WapTaa akukaarraH. bunoGapuu, Sepuaran ¢yHKuua-
IIHHD AHHKAAHMUI COXacH MapKasH KoopAuHMatanap GolIHAA, pafMycH
{ ra Tedr wap 6ynanu, SyHaa wap cupTh (cdepa) aHHKIAHMID COXACHTa
KILPMARAH.

7.1.2. Arap x ¥srapysuura 6upop Ax oprrupma Gepuf, y Hu
VirapulicH3a KoAAHpcaK, y Xxonja z=f(x, y) ®yskuus A,z OpPTTHPMA
anand, 6y opTTHpMa z (PYHKUMAHHHI x ¥3rapyeun Gyfinua Xycycuit
O ITHPMACH AeHUIanH:

Avz=f{x+Ax, y) —f(x, y).
268

Xyun wrynpaéi, y Y3rapyBuw Ay oOpTTHPMa oAWG, x Y3rapulicus
hotva, Yy xXonga z $ysKkupAHuHT Yy YarapyBud  O¥fAH4a  xycycni
OPrTHPMacH KyHHAariia €3uaann:

Ayz=[{x, y+Ay) —fix, y}.

Az .
Arap lim—"- uekau JaumuT MaBkya OVaca, y z=[(x, y)
Arsn BX

)Y HKUHSTHEHT 3DKAH y3rapyBun x 6yfAHua XycycH#H XOCHJAACH AedHA3AN
¥z .

15 ;—z 8kl 7 (x, y) 6unan Gearunanann. llemak,
X

Az — .
lim 25 = fim ORI =) _ % gy

Arn DX A=l Ax

Az .
Arap lim - veknu aumuT MaBxXKyI G¥aca, y z=f(x, y) PyHKina-
Ay—0

HHH[‘ SpKAM  y3rapyBud y OyfiMua XycycHd Xocuaacn Iefiunaln Ba
- €ku [, (x, y) Ounau GeArnnaHaiu.

Xycycnn XxocHnanap ydyH Odp ¥3rapysun (yHKuMscHHW ndde-
peHliHalNaluHHHT KOHAa Ba (opmysanapu CakJIaHaAH.

HMeTadran Yekau COHAATH 3PKAM Y3rapyBun QyuKUHACHHUHT XyCYCHH
XOCHAaNapH XaM IOKOpHIarviaek aHWKAaHalH.

3-MHCON. z—arc sin-  YHKUWHSIHHHT  XYCYCHR  XOCHAanapHHu
o

TONKHT.

Euy . yaw yarapmac Ae6, x 6yiiMua XyCycHii Xocunany Tonamus:

92 ____.,_'__,(L)___L_F
ax l—(é)g I Vyz_xz

Suan x HM Varapmac aef xucobna®, y Varapysud Gyiiuda XycycHH
XOCHAZHH TONMAMH3:

oz L (___x_)= S -
Ay ]-_(x)g e y\/y2_x2

4-mMuCcON u= \/1 — x?—y®— 7% GYHKUMAHUHT XyCYCHH XOCHAaNa-
PHHH TOMHHT.

‘ du 1 x
. —a— —‘4“2 — e r————————
Eunm ax \/ i ( %) Vi—2— =7
(i} I Y
% 2 Vi—d— -2 (=2 Vi—P2— =2
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B) r=[h\/g; r) u=xtytz.

2. Kyiuaaru $YHKUHARE PHHHT XyCYCH#i XOCHIANaDHHH TOMMHL:

a) z=e"¥HN . 6) s aret .
) R
B) Z=y-x" I} z=arc tg—;+arc tg—‘;—;
_ X—y
4} u=x+ pal

3. PYHKUHATAPHAHT TVAHK AudrpepeHUHANMHE TORKHT:

a) z=In cos-g—; 6) z=In(y+ \/x2—|-y2); B) u=

-z
24q
4. Taxkpubuii xucobaanr:

a) V(L0234 (1,97)%  6) sin28°.cos6!®.
K:a) 2,95 6) 0.297.

2-§. Mypakkaé @yHxunssuur xocuaanapu.
Owkopmac GyHKuHAHAHT XocHaanapn

7.2.1. Arap z=f(x, y), x=x({), y=y(H) dyukuuanap auddepeni
aJanyBuN GYaca, y Xoara z=f(x(¢), y({)) Mypakka6 yHKIHAHH
XocHaacd ywrGy dropMysaa GViuya Tomuaanu:

dz _ dz dx | Az dy

dt~ ax dr ' gy dr -

Arapz=f(x, y), y=y(x) 6Yaca, y xonza z=f(x, y(x)) AaH x 6¥iin
TYJIHK XOcHAa KyHuaard dopmyna 6Viinua Tonuaamu:
dz _ 0z 0z dy
dx 6x.+ dy dx’

XyAQH WyHHATACK, x=x (4, v), y=y(u, v) Gfca, y Xonna z=f(x,
HUHT XyCYCH# XOCHAanapH Kyinaaru thopmynanap 6VAuua TonMAaaK:
02 _ 0z ax | 3: oy oz _ dz ax , 6z oy

G4 ox Ou ) Gy 9w’ v ax av T ay av
I-Mucoa. Arap x=¢' Ba y=In¢ 6ynca, 2=-" pyHKupsHaHT Xoc
y

JLICHHKH TOTMHL.
Funuor

@G a Ty

dz_ dz dx dz dy
!

¥ mucon Arap y=x° 6yaca; z=arc tg-i— GYHKUHAAHHHT  TYJAHK

BRI CHIH TOIFHHT. e
I"vww. TYInk xocHna dopMmynacira Kypa:

T
dx x| dy dx l+(i)2 «* 1_|_(i) *

X

—y 257 2x2—-y_ 2x2—x2_ 1
= 5+ = T2 A 12
R A e S S AR

S g 82— . _ ¢
NyeycHil XoeH S PA I

3-mucoda. Arap x=uv, y=% 6yaca, z=1In{x"4y°) GyRKUHSAHHHT

NYCYCHI XOCHAANaPHHA TOUHHT,

: 02 _ 0z ox 0z oy - x4 WL
R N " AT ay du Sy R N .
' 2 dz dz ax dz  dy
. —_ =24 PRl A

2 g ¥y =, %2 __ 92, LA =
=x9+?.(x.v+'v)_ u' dv ax _60. dy dv

.
2x 29 4 aN__  2° __y‘ji_)=2{”_])_
T4 ut Ay ( . 02)_ x?+y2(m o? (o + 1o

: HH OLIKOPMAac
7.2.2. Arap F(x, y) =0 Tenrnama Supop y“(x) cbygxunnnu 0
KYpDHHULIAA aHHKAaca Ba Fyu(x, y) s_é(}_ ﬁyuca,. y Xoia Ky#iHaaru
ipopmyna YpHHAHAHD: )

dy F;(x, ¥}
A Flny

y i 2 HKUHAHHT
Arap F(x, y, z) =0 TeHrnaMma Hkku y3rapyBuuan z(x, y) ¢y
omxophfac(xj’iguﬁumﬂa aHuKJaaca Ba Fi(x, y, z) =0 O¥yaca, y xoana

Ky#inaary gopmynanap ¥ypuUHIHAHD:

az Foixy2) gz _ Fyley 2)
Bx - Fungan oW Fong2) -

4-mucon. Owkopmac K?'pﬁnnmna |
(44 =3 () +1=0
funan Gepuarad g(x) PyHKUHAHHHT XOCHIaCHAH TOMMAT,
TeHl:éﬂtalhr:auJ. -Teumanfannnr yarm TOMOKMHH F{x, y) opKaau GearugaiMus
Ba XYCYCHH XOCHJIasapHU TONAMH3:
Filx, y) =3(+¢°) 2x—bx= ((x*+¢") "= 1} -6x;
Fy(x, ) =3(x"+4°) 2y —6y=((x'+¢"—1) -64.
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Tlemak dif Pley) _ _ ex((P+4)2-1 _ x

d Fo(x.9) Sp((F 4+ 1) T

5- M u ¢ os. OwkopMac Kypuunuiga x? — 247 2
— 2+ 32 —yz =0 Te
ilgITHaHrﬁnnaH Gepunrad z(x, y) OYHKUHAHHHF xycycuﬁyxjcguanapk

E yu w. Tedraamauunr gan
. TOMOHHHH F(x, y, 2) opKaJjix Gear
XYCYCHI XOCHJAAJapPHH TONAMH3! 4> 2) op e

Fi={x, y. 2)=2; Fi(x, 4, 2) = —4y—z+1; Fi(x, y, 2) =62—.

HemMak,
o _Bxpad o 9z Fing2 | —dy—2
ax F(xy.2) 6z—y * dy F.(x,4.2) =T T 6y

" 2- dapexona ronwupuru
u
1. Arap z=in—, 6y epna u=tg’sx, v=cig’x 6yuca, % Hu 1
MHHT. )

-y
2, Arap z= ERPE 6y epna y=3x+41 6¥aca, % HH TOTHHT.

3. Arap z=ux’y, 6y epra y=cosx 6¥aca, °Z Ba -2 uu TomHur.

ax dx
4. Arap z=u"Ino, 6y epia u=Y v=x’+4y® 6§nca, 22 pa 22
) £ . T oéx dy
TOMMHT.
5. Arap z=x"y—y’ = i y
s azp Y—y'x, 6y epra x=ucosv Ba y=usiny Gyac
EB& ?{: HH TOMHHT.

6. Arap w=In(x+4°—2°%), 6y epaa x=uv, y==, z=-c"
dw duw ’

——, — HH T .
EP ” OIMHHI

7. OuwkopMac KypHHHIIAA

6¥aca,

. T 2 A
a) sinxy—e" —xy=0; 6) y*=x¥ TeHrnama 6uiau Sepunar:
y{x) OYHKOHAHHHT XOCHJAACHHH TOMHHT:

8. Owkopmac K¥puRKHUILA
a) €=xyz; 6) 24 3xyz=0a

:Elgl;:{ima Gunay Gepuiarat z(x, y) GyMKUMAHART Xycychil XoCHJanapuk

2- mycrakus ui

I. Arap z=arcsin(x—y), 6y epia x=3¢, y=4¢* 6¥aca, Ly
T(HIHHT, “
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2. Arap z==arc tgry, Gy epra y=¢* Gyaca, %—E— HH TOMHIC,

iz dz

3. Arap z=u2—|—02, Oy epla u=x-+Yy, v=Xx—Y 6yaca, -, -
ax o

ANfHIK TOTHHT,

4. Arap z=ulv—v’u, Oy epaa u=xsing, wv=ycosx Oyaca,
W [1F]

2 TONHHT.
5, 1apHK TOMHK

!

5. OwkopMac KYpHHHLIAA
a) 1 +xy—In(e¥+e ) =0; 0) ysinxy —cos{x—y) =0

ienraama Guiaan Sepaarad ¢ (x) QYHKUMAHHHF XOCHAACHRW TONHAT.
6. OwropMac KypHHHIIAA

a) 420428 —3xyz—2y+3=0; ©6) zIn{x+2) _iz&go

renrnama 6unan Gepuarak z(x, y) QyHKUHAHKHT XyCYCHil X0cHJ/anapHiH
TONHHE.

3-§. ¥YpuuMa TeXHCJMK Ba CHPTra Hopmad. IOxopn Tapruban
xocuaanap. Tefinop dopmynacu

7.3.1. Cuprra Mo HyKTaga YTKazuialaH YPURMG TeKUCAUK aeb
cuptia Mo HyKTa OpPKaJM yTKasuaraH Gapuya SIpH HM3HKIApra
JTKA3HArAK YPHHMAJApP KOHJAIWTAH TeKHC/IHKKA aATHAAOH.

Cuprra Mo HyKTajdarn HopMan ne6 Mo HyKragaH jTys4n Ba Oy
HyKTala VyTKasWiraH ypHHMa TeKHCIHKKA MNePEHAMKYIAD 6yaran
TYFPU YH3IHKKA 3RTHAALN.

Arap cupt z==f(x, y) TeHrnama GujaH Gepuaran 6yaca, y xoana
Mo(xo, yo, 20) HyKTaja Oy cHpTra JYTKasHArak ypuHMa TEKUCIHK
TeHrJaMacH: '

z2—2z0=f%(x0, go) (x—x0) +fi{x0, yo) (y-yo}-
Mo(xo, Yo, 2z0) HYKTa OpKadH CHPTTa YTKasuArak HOPMaHHHC
KAHOHUK TeHrJaamacu KyWHAarada G6ysaim:
' x—xy Y=y 2%
L b0y Tyl so) !
Arap cupt F(x, y, z) =0 TeHrnama GnjaH olKopMac KYpUHHILAA

Gepusran Gyaca, CHpTHHRE Mo (xo, Yo, 20) HyKTaCHIA yTHa3uAraH ypHHMa
TEKHCAHUK TEHrAaMacH

Fi(xo, Yo, 20) (x = x0) + Fi (%0, Yo, 20) (¥ —yo} + F4(xo, to, Z0) {z—20) =0
KYpHHHIIAE, HOPMaJ TeHraMacH 3ca '
=% _a Y% &
F (%0 Yo %) N F,, (%0 Yo o) T F (% 900 %)

Kypuuniga 6ynanu.
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l-Mncon z=x’—2y+y*—x+2 cuprra Ma(l, 1, 1) HyKTaa
YTK23HAraH ypHHMa TeKHCAHK Ba HopMad TeHINaMaJapHHH TY3HHT.
Evum. Xycycui xocnaanapuu TomaMK3:

gz 9z
S =2¥—2y—1 pa = —2x+2y4-2.

By xocunanapinur Mo(l, 1, 1) nyKTajary KuiMaTaapHuy XucobaaiMus:

az - dz

o lm=2—2—1=—1 za By | m=—2+2+2=2.
Wyunai kuans, f1(1, 1) = — L fy (1, 1) =2. Hemax, ypunMa Tekncan)
TERTAAMACH:

Z—l=—{(x—1)4+2(y—1) ékn x—2y+4-z=0,
HOpMaa TeHraMacH:

x—1 y—1 z—1

1 -2 [

3 3 3
) 2-Mucon ¢4z +xyz-—6=0cuprra M, (1,2, —1) uykrane
YTKA3HAray YPHHMA TeKHCAHK Ba HOpPMaaHHHI TeHrNaMaACHHH TY3HHT.

E«uw. Tenrnamauunr van Tomonnuu F{x, y, z) opkaan 6earunaé.
XyCyCHH XOCHNAMapHH TOMAMM3:

Fole, y, 2) =384-yz; Fi(x, y, 2) =3¢+ x2;
Filx, y, 2} =32+ xy. -

Xocnaanapauur Mo(1, 2, — 1) HyKTanaru kuitMataapHin XuCo6aa -
MU3:

F(l,2, —1)=3—-2=1; 2, —1)=12—1=11:
Fi(l.2, —1)=342=5.
[Myuaaht knnu6, ypruMa TEKHCIHK TeHrJamach:

Hx—1) 4+ 11{y—2) +5(z+1) =0 ékn x4 ly-+52—18=0,
HOpMaJl TeHrAaMacH:

7.3.2. 2=f(x, ¢y} OYRKUHARMHT HKKHHYY TapTUOAH XYCYCHA XoCHaa-
Aapu 1e6 GHpHHYM TapTHOAM XycyCcHi XocHaanapaan oIHHraH XycycHf
Xocuaanapra  adrtunann. HkkuHdn  TapTiGau Xycycdit  Xocuaanap
Kylinparnua GeiarnnaHaiu:

i(ﬂ)_ P —Fry):
dx 51_6,(2_ xx— lzx ‘y’

ay \ dx dxdy =z‘”=,f‘9(x' ¥);

i (az 8%z
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g fdz a%z " . .
= =z =] X, .
Iy ((?y) ayax yx fy ( y)

2
I 0z a°z . ”
= l=—5=2z,=fu(% Y} .
iy (Gy )_ ay2 gy i
H ocusarap
e o XYCyCHil XocHnanap apaacid x
wix, y) Ba filx, y) Xy -
;wii{;;;aﬂ’u.yApaﬂam Xochaanap ysaykcus OyaraH HyKranapia yaapHuHT
KHimaTaapu Teur 6yaanH. . »
\ yuuﬂtul: Ba YHAAH 1OKOPH TapTHOJH XyCycHit XocHdanap Xam WyHiaH

iNIHKJIaHaaH. .
Yw6y _ 83yB z PYHKUNAHA m MapTa x yarapysuu G¥iinva Ba
axtayt "

(n—m) mapra y yarapysun Gyiiuua AuddepeniHanNaHraHuHN Onnan-
¥ dH . )
3-MHCON. z=arctg— QYHKUHSHHHT HXKMHYM TapTHOMM XyCyCHA

¥

XOCHNANaPUHH TOMHHT. . _
Equu[J).-,[lacmatS fupuHud TapTHOAH XYCYCHA XOCH/AalNapHU Tola

MH3:
dz 1

|l ¥y .
TGy T

Sy )

*
Y

Hkknnun Mapra LuddepeHumalIaiMu3:

&z 9 ¢ )____2"_9'_F»
ax2=3§(x2+ (4

622 a X )= Qxy ;
_a;'?—_a?( S+ ) P+

3z g ( Y )_ P =2y Py

axdy Ay i (+H? T
2 RN HEE S T S e
dydx ="6Y(_ e )" (2 +47)* (*+5)

622 . @z

IKAHJAHTHIA HLUIHMY

KelfiHHTH HKKHTa H¢)Oﬂ.aHHr;aKKOCJlaG. Gxo5 — apox

amus. ‘
xocgg.g.mhrap z=f(x, y) oypkuHa Po(xe, yn) HyKTa anOftlH‘llcj
{(n+1)-Taprubaurava (n-+ |- TapTHOAHCH XaM) Y3JAYKCH3 XYCYCHE
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Xocuaanapra sra 6yica, y xoila KapaaaéTran HykTa aTpodmria Y
Teftnop popmynace Ypunanaunp: :

Fag) = (%4, yo) +|L![f;(xu, Yo) (x—xg) +f;(xo» 4o) (y—yo) ]+

g [Falo. 90 (=) 426, (5. g0) (x— 1) (4~ 50) + ,r
+f;y(x0’ ‘9‘0) (!/“'yo)gl‘l‘--- +$ [(x“—xo)—t:;‘f' {4~ yo) —(%]"f(xu, o) -
+Ra(x, y),

2=+ 1
6y epna Ratx, o) =gy [ (=590 Fo (y—yo) 4 [T (xo 4 0.x-
—Xo), to+0(y—yo)), 0O,
Tettnop copMynacuuubr xo=yo=0 6Yarauparn XycycHi Xxon
Maxroper gopmuysacu neiivnang.
d-Mucon z=ux"— 52 — xy + y’ + 10x + 5y—4 Qynkunan
Po(2, —1) mykra atpodpmraa Teinop ¢dopmynacH Gyiinya &Efuur.

Eunw. Bepuaran ¢yHkuuaruur XYCYCH#t XOCHJaNapHHH Ba ynaf
HUHT Py (2, — 1) HyKTaaard KuAMaTAapHHH GHPHH-KETHH XHCOBIAAMNS:

f(x y) =05+ + 105 +-5y—d—xy, [(2, —1)=2;

fi(x, y) =3x—10x—y+10, fi(2, —1)=3;
fo(x, ) =—x+2y+5, fo(2, —1) =1

we(x, y) =6x—190, @2 -1 =2
wix, y) =2, f(2, —1)=2;

i

xxx (x, y) =6, f;xx (2, — I) =G,

Kefinuru Gapya Xxocunasap aiiHan moira Temr. Tonunraunapu
Tefinop popMmynacura k¥itu6, nananaérran &iuamany XOCHJ KRJIAMH3:

2=f(x, p=243(x—2) + (y+ 1) + (*—2)°— (x—2) (y+1) +
+ v+ 1)+ (x—2)%

3- Gapexona ronwupuru

|. Bepuaran cuprtra Gepuaran Mo(xo, yo, 20) HyKTana yTrasmara
YPHHMA TEKHCAMK BA HOPMAJ TeHT1aMaJapPHRH TY3HAT:

a) z=14x244% Mo(l, 1, 3);
6) :zc2+y_!-x 12 o )

=z =, Mo(2, 2, 3);
B) z2=ln(x + 4%, Mo(l, 0, 0);
r) x4 2% —5yz+ 3y =486, Mo(l, 2, —3).

2. BepuaraH GYHKUMANAPHUHT HKKHHYH TAPTHOAH XycYCHI XocHaa-

NapHHH TONMHHT Ba apajall XYCyCHH XOCHAAJapH TeHF &KH TeHl
IMACIHTHHA TEKIIHPHHF:
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TCHLIAM3HH KaRoaTAaHTHPHILUHHH TeKLUHPHHI.

0} z=xy+%; 6) z=

Xy :
Va+d
r) z=y%

e) z==arc sin

B) z=xe ",

ny z=in(F+¢'):

K} U=

I .
NEXT

3. z=e" PpyHKUNHA

TCHTAAMAHH KAHOATAAHTHPHILHHN TEKLIHPHHT.
4. z=1x" PpyHRUHSA
ay

az
Yorog = (144 Inx) -

i Pz, Oz MaHH KaHO-
5. z=¢" (xcosy —ysiny) GyHKUNA —6‘-x3+ o =0 Tedraa ‘

TAAHTHPRIHHY TEKWHPHHT. -
’ 6 f([; y) = ——'x2+2xy+3yz—-6x;2y—4 ¢yukius Po (—2, 1) HYK
1 I ' H opMyJdacu Gyikua @HKHT.

A a;p??i"ia) le:’g?gy%ypnx{mﬂnn yuHHUM TapTHOAH Xasaapraua (yaap

XaM Kupaan) Maxksopen gopMynack Gyfinva EAMHT.
3- mycTaKua Huw

j ay Jarai
1. Bepnaran cuprra Gepuaran Mo(xo, yo, Z0) HyKTaaa yTKa3u
ypHHMa TEKHCAUK Ba HOPMAJ TCHTAMANaPHHA TY3UHT:

4yt —1, 6);
a 2=l y N MO(Q‘ 1!
6{ x2—y_;_—z Fxz44x+5=0, Mo(—2, 1, 0}.
i X.OCHJ’&'
AraH QYHKUMAAAPHHAT HKKHHYM TapTuliH XyCycrH

Jlap%i'ﬂl?e[?r}:)l‘l}lﬁr‘ q)ga apasaul  Xycycuft XoCHJ1anap TeHr €Ku  TeHr
3MACAHTHHH TeKIWHPHHT:

a) z=tgw/x L

B) z=sINVyx'l.

3. Bepuiran ¢GyHKUMsATAP
aTAAHTHPHLIHHA TeKIUHPHHT!

6) z=In(3xy—4);
r} z=aretg (2x—y)-

KypcaTuira TeHMaMaiapkH KaHo-
.
7= — e |
VE+i+f

6) x2_g_;_._xyg_;+y2'=o, z=-_+-are sin(xy).

oz | Pz B2 _g
a) ?‘i' 6y2+ 2l < 3
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4 flx, y) =224 3xy Qynkunsaw Po(l. 2) u '

] , , KTa a
Tednop popMynacu Gyiinua élnur. ( o Tpodis

5. f(x, yy=e"*Y pyuxuusun Py(l, —1) nyxra atpoduaa yunm

TapTHOAR XaldJap (yJap Xxam Kupain i Vit
sepmh y. p paau}raua Teinop ¢popmynacu ﬁyﬁlut_

4-§. Bup Heua ysrapysun
PYyHKUHACHHHHT IKCTPpEMYMAapH

7.4.1. Arap z=f(x, y) PYHKUHAHIHT Po(xo, yo) HyKTanaaru kufimat
YHUHT By HyKTaHHHT GHPOpP aTpodrAArd HCTaaray P(x, y) HyKracuaar
KHAMaTHAaH KaTTa, Abin f(xo. , yo) =>[(x, y) 6¥nca, z2=f(x, y) dyHkuu
Po(xo, yo) nyKraza MARCuMyMm2a 3ra Aeitnnann.

Arap 2=}(x, y) GyHKUMAHUHT Py(x0, yo) HyKTanarn RuitMaTy YHHH
ﬁyunymaunﬂr Oupopra aTpoduaars ncrasiray P(x, y) HyKtacuzan
KAUMATHAAH KHUHK G¥aica, sIBHA f(xo, yo) < f(x, y) Byaca, z=f(x, y
GyHruHA Po(xo, yo) HyKTasaa MURUMYMS 3T AeliHaanH. ’
ﬂeﬁz]y;g{uuglmur MAKCHMYMH €KM MUHHMYMH  YHHHT IKCTPEeMYML

H. HKUHS 3KCTPeMyMra sra 6y
A r{naﬂ,n. pemy a Oy/raH HYKTa YHNHHT 3KCTpemys

74.2. SkeTpeMyMBuar - 3apypHB  wapraapu: araf
Pg{xo,yo) HYKTa Y3JYKCH3 z=f(x, y) DyHKUMAHUHT JKCTPEMYM HYKTack
6yaca, y xonaa f;(xo, yo) =/f;(x0, yo) =0 6Jnanu éxn 6y XOCHJtaapHUHI
aKaany GUTTacH MaBRYA 6Y.aMaitai.

By waptaap 6axapunanuran HyKTanap Kputux nykrasap aeiiuna-
An. Xap Kanaai KpHTHK HYKTa XaM 3KCTpeMyM HykTach 6Vtasepmaitan.

7.4.3. I/Ixmjutm TapTuban  XochaanapHuHr  Po(xq, Yo) KDHTHK
HYKTanary KHAMaTaapHHu

A= (x0, yo); B=Fi}(xo, yo); C=fii(x0, yo)
OpKanH GearuaaiMu3 Ba A==AC-- B tHCKpHMHHAHTRY Ty3aMus.

DKCTPEMVYMHKHKT eTapau waprwu.

a) arap A>>0 6yaca 2=f(x, y) QyHKUHA Py(xe H
. ) . , Kran
;ZCKTCPHeNTYMFa ra 6¥auns, GyHJ{a A<20 (éku C<20) 5;’JII‘EIH!§103) PoyH)’KT:
6§!naan;ym HyK'racu,_A}(] (&xu C=0) 6ynrauni MHHMMYM HyKTacy
S; Zrl:ap AA<% Gﬁj’;u.nca, Py HyKrasa IKCTPEMYM MaBXyi 3Mmac;
. ap A=0 6¥aca, s3KcTpeMyM M ¥
GyMMacaHIH XaM MyMKuH. peny YA O¥muie xaw, Manxy
rmml:mncom z2=xy(x4-y—2) byukwianunr IKCTPEMYMIAPHHH TO-
Euww. dyskuun 6YTYH Oxy TeKMCAMKAA aHHKJAHraH.
Kpntuk Hykrasapnn KyHnaary Teuriamasapiad TofaMus:

Gz

ox =2xy -yt — 2y =0,
a .
7;"‘_"‘24- 2xy—2x=0.
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by cHcTeMaHn e4nO, TYPTTa KPHTHK HYKTaHu TonaMus: P (0, 0), P2(2, 0}, -
o, 2), P4(§, g) Hkkun4n tapTHOAH XycycHil XocHaadap.

Pl y) =245 [ (x y) =2x4-29—2; f, (x, y) =2x.
Xap 6Mp KPHTHK HYKTaAard AHCKPHMHHAHTHH XHCOOAANMH3:

a) Pi(0,0) nykraza: A = AC — B* = (2-0) - (2-0) — {2-0 +
2. 0—2)"=—4<0, neMaK 3KCTpeMyM fiVK {3KCTPEMYMHHHI eTap-

Jit iuapTHra MyBoHK);

6) P2(2,0) nykrafa: A= —4 <20, AeMaK 3KCTPEMYM MaBKy 3Mac;

B) P3(0, 2) nyKraga: A== —4 <20, JeMaK 3KCTPEMYM MaBHKYA 3Mac;

r) pd(%%) HYKTaja: L\:_lg.g_>0,A=%>0, ZeMaK (PYHKUHAHHHT

' 2 2 8
MHHHMYM HyKTacdra sraMus, 0y HyKrada zminzf(—a-, 3)2 57

7.4.4. Yerapananran énuk D coxama AnddepeHunanianysuy
(DYHKUHA Y3HHUHT 3HI KATTA Ba HT KMUHK KuiimaThra € D coxa wuuaa
(TYBMH KPHTHK HyKTada, € Oy coxa uYerapacHia 3pHLUAAM.

Enuk D coxaza QyHKUHSHHHD 3HT KATTA BA 3HC KHUHK KHIMaTHHH
TOMHUI YUYH: @) COXAa HYHJA Ba YHMHT Yerapacuaa &rraH Gapya KpHTHK
HyKTajiap TonuJaaan; 6) pyrKuuaHuHr 6y HyKTanapaard Ba uerapajaru
KufMaTnapH XucobnaHafu;, B) TONMAraH KMAMATAap OpPACHRAH SHC
KaTTa Ba U KHUHK KHAMaTAap TOMHAAAM.

2-Mucon. z=xX+y—xy+x+y ynkuasuunr x<< 0, y<< 0,
x4 yZ= —3 coXaaard 3Hr KaTTa Ba 3HC KHYHK KHAMATAAPHHH TOMHHT.

Eduw. D coxa AOB yuSypuakaau uGopat (41- wmaka).

a) VYwby cucTeMazaH coXa HYHZArH
KPHTHK HYKTafapHH TOMAMH3!

dz
LI, PP =) (-3:0
G =2 —y+1=0 ),

dz

By epnan: x=—1, y=—1, nemax,
Po{—1, —1) HyKrara sramus.

6) $yHKUHAHK coXa UYerapacnia TeKuUlH-
pamu3. Tenrnamacn y=0 ©6¥aran AQ
verapata z=x"+4x OyHKUEsAra 3Iramu3; .
KPHTHK  HYKTanapHaHr  afcuMccanapHHH 41+ ntara
Zi=2x+1=0 reHrnaMagaH aHHKIaHMM3:

1
x= ——;. Iemak KpHTHK HYKTa: P|(—?, 0)‘ Teurnamacn  x=10
69aran BO uerapana z=y Jay QyHKUHArAa 3TaMH3; KPHTHK HyKra-
JapHHHT  OpAHHATaNapuHH 2;=2y- 1=0 TeHrnaMalad TONAMHI:
1 .
-_———%‘ Jlemak, KpHTHK HyKTa PQ(O, —?), Tenrnamacu y=—3—x

8[(0:-3)
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6yaran AB uerapaga z=3x"49x+6 OyHKuHAra sSramu3; KPHTH]
HYKTaJapHHHT aGCUUCCAAPHHH zZi==6x+9=( TeHrnaMalau TONaMHa{

3
x=—= AB TeMrnamacugaH y= —%. Hemar, KpuTHK HYKTa: i
3 3 :
P(—5 —3)-

B) Beputran dyuxkuusinuur Po, Py, Pi, P; KpuTHK HYKTaJapaars
Xamia verapajap ryrawanuran A, B Ba O Hykranapgaru KuiiMaTaaps-
HH XHcoOnalMu3: .

2o=f(Po)=f(~1, I)=—1;
a=f(P)=f(~5. 0)=—

22=f(P2)=f(0, —~;— -——i—;

. _ 3 3 3,
w=f(P) =f(—3 —2)=—;
z4=_f(0) =f(0,0}=0;
Zs=f(A)=f(—3,0) =6;
ze=f(B) =f(0, —3) =6.
r) OYHKUAAHUHT TonuAraH OGapua KeAMaTJapHHM TaKKocaal,

Zs3ur war. =f(A) =f(8) =6 Ba ZoHr wuy. =f(P0) = — | peraH XyJjocara
KemTaMH3.

4- dapcxona ronwuupury

. OyHKUHANAPHH IKCTPEMYMTa TeKWHPHIN:
a) z2=x*+xy+y°—3x—6y;
6) z=xy+ (47 —x—y) (5+4);

2 V\sTo)

B z=xyt(l —x-—y);
r} z=x3+y3——15xy.
A a) Zmin== —9; B) zmax=%;

6) Zqax=282; r) Zmin= —125.

2. QyHKURATAPHUHT KYpCaTHATal COXAAATY SHI KAaTTa Ba SHI KHUHK
KHAMAaTAAPHHN TOIHHT:

a) z~_—.x:—xy2-|-y2-—4x; x220, y220, 2x 43y < 12:
6) 2=x"+3y9"+x—y; x|, v L x+yzi.
K: a) Zanr kuy, = _'13_6) Zour ar. =16;

6} z?HI" KI!‘-L= l ; z!llr KaT. =4‘
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4- mycTaKua Wi

|. (PyHKUHAAQPHA IKCTPEMYMTa TeKUIHPHHI:

n) 2= (x—1)"+ 2%
8) z=xtxyty —2x—y;
n) z=e Y (x"—2y"}).

K a) zmin=0; 6) 2rr||'n=_l; B) zmax=8€_2;

2. OYHKUASHHAT KYpCATHAraH COXaAard 3HF KaTTa Ba 3HT KHUHK
AMIHMATJAPHHE TONHHT:

a) z=x%+2xy—4x+8y; x20, y=20, <1, y<2;
6) z=x"—2y +4xy—6x+5 x=20, y2=20, x+y<3.
X a) Z3ur wu. =_3: Zour Kar. =17,

6) Zonr wy, = =9, 2y ar. =3.

5- §. llapran sxcTpemyM

2==f(X, y) OYHKUAAHKHT WapTau 3xcTpemymu ne6 Oy QyHKUAA-
HHHT X B3 y Y3rapyBURAAPHHHT GoFadmuil renzaamacuy NeG atanyedw
w(x, y)=0 Tenrnama OuaaH GOFNaHraHJHK WAPTHAA 3PRIIAAHCAH
YKCTPEMYMHTa aliTHAAAH. .

Yoy @(x, y, M) =f(x, ) +re(x, y) dyuxuna Jacparnx pynxbuacy
nednnaau, Oy epaa A — GHpOp ¥y3rapmac KynaiTyBuu. Hiaprau
sKeTpeMyMBH TonHl M {x, y, A) PYHKUAACHHUHT OLAMW 5KCTPEMYMRHH
H3Nalura KeATHpunamA. Jlarpank ¢YHKUHACH 3KCTPeMYMHHHHr 3apy-
pHit WAaPTH KyHHOArH KYpHHHOITA 3ra:

a
—=0, of 4 1 09 .
ax ar +k ax _0’
o “

oy =0 8 1L at0 o,
60 —
7=0  loly=0

Arap Po(xo, o), Ao — Oy CUCTEMAHHHT HCTAJ/ITAH €4YHMK BA
‘ U @: (X0 Yo) @, (X0 Yo)
A= — | @.{xo Yo) @, (e Yo Mo (D:y(xt» Yo ho)
' 'P;c(xo» goy DX Yo Ao) D, (x0 Yo Ao}

6ynca, A<C0 na z=f(x, y) gyuxkuus Po(xo, yo) HyKTaja WapTin

MaKCHMYMra, A>>0 a WapTaH MAHMMYMra sra Gynalu. s
Mucon z=x+42y GYHKUAAHHHI X Ba y Y3rapysunaap x 4y =

=5 Tenrnama Guaar GOFNaHraH WapTAard 3KCTPEMYMUHH TOMHHT.
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Euwnw. Jlarpani GyHKUHACHHH Ty3amu3s:

@(x, y, A) =x+ 29+ r(x*+y*—5).
Ky#ingarura sramns;

dir

—=1+2xh, v 2+21_—x+y2_,5

D(x, y, 1) dynkuna yuyu SKCTPEMYMHHHE 3apYpHil WapTaapn yiu
TeHraaManap cucTeMacuny Gepanu:

[4+23x =0,
2420y =0,
2P y?=05,
By cuctemanu eun6, nxkknra:
fi==1 y=—2 =1
Ba
t
| Xp=1, y,=2, A= -3
€YHMIAPHH TONAMMU3.
Suan
Oy _ a __
ﬂx—2x’ E—Qy’
o _ I -
P 2h; o =24; W—O
3KaHAWTHHK 3bTHGOpra oncak, y xodza
by h,=%, xi=—1, y1=—2 aa
0 —2 —4
A=—|—-2 i 0 |=20>0,
—4 0 l
AbLHU d))](HKL;Hﬁ P.'IS(_ l, —2) nykraza waprau MHHHMYMra 3ra
Zpin=—1—4= — ’
2) 7~2=——Ll,—, xo=1, y»=2 Ha
0 2 4
Ay=—12 —] 0 |=—20<0,
4 0 —1

HBHH - QyHKuna  Pa(l, 2) HyKTaja 10apiiu MakCHMyMra sra

""ul.'ns: I +2‘2‘—'——
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5- Gapcxona ToRwINpUFY

Py onsnuer WapTan 3KCTPeMyMIHH TONHKE:

Ve I+ —xytxty—4 x+y+3 0 wapraa.

3
A X=y=—— A3 Zgjn= " 4.

¥ - xy. 2x+3y—5=0 wapraa.

. 5 5 _ 25
A X="py=-5 A8 Zme=5; -
B =xi 4y —E+%=] WwapTaa.
o 3B 48 144
A x5 Y= 55 A3 Zmin="g5 -
4, :=6—4x—3y; x’4y*=1 wapraa. ) ,
A x=—%' Y= —-g—)la Zoma=11; I=g,y='gﬂa Zmin= 1.
2 2. .
b. z=cos’x+cos’y; y—x=- WapTia.
: 7 9n _2+v2
A x=%+ﬂk,yxr§—+nkﬂa Zmax— 3 M
5n 2 +/2
x:%+nk,y=—-—+nkﬂa L= —"g
s
b z=x+uy, 2—|— 2 5 lHapTia.

Ko x=y=—2 na z,,,=—4%;
x=y=2 fa z,~4%
5- myrTakua uti
OYHKUHARKUAT WAPTAH 3KCTPEMYMHHH TONHAT!
1. z=—i+-L—r; x+y=2 wapraa.
K x=y=1 na z,,=2.

2. z=x—_j-§:i . x*4y*=1 wapraa.
I l I .
)Ki_X=—W, y=“{!‘§‘ fa Zgn=—1—22;
1 7 .
¥=—pp Y=g A8 Zea=12 Y2

3. z=uxy’, x+2y=1 wapraa. ‘ l
)K: x=y=l Aa zr|1|'n=0; x=y=? Aa zmax=‘§f'
. .
4, z=%+y, X*+4 =1 wapraa.
2

] —
K ox=——" ___ = ~/5:
S v5 ¥= T A Eee= v
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X
2.9. 7= \/% 210 z=1g%.

2.12. z=sin{x*—y).
: l | 2.11. z=ctg(x+y). o 14 z=ln(§ix2—!f‘2lo2)‘
>]<- x=y=? -}la Zma.‘{=_&-’ 2.’3. z2=—arc Sil'l(x-"y). 2.16. _] 3 _4)
| | 2.15. z=tgxy". 18. z=In(3xy :

— 2__q,2
2.17. z=arcelg(x—4y). 2.18. z=In(5x"—3y")

=8 Y=E A 2= VB
% z=uxy; x+y=1 wapraa.

8- nasopar uwu 2.19. 2=cos(3x*—y°). 2.20. Z=Sg' !}ny'
2,22, z=e""".
I. Bepusran dyuxkuusinar annkaanw COXaCHHH TONMMT: 2.21. z==arccos (x—5y). 2 2
—H 2.28. z=arcsin(4x+y). 2.24. z=111(4x2—25y )
LI, z=In(—x~—y). 1.2, z==arc cos L3~ 2,25, z=arctg(2x—y). 2.26. z=cos(x’y"—5).
L3, z= '\fx2+y2_2x‘ (4 1 297, z=—p V¥tY 2.28. Z=Ctg—i-.
| 4 e o .
B8, 2= Vil —ix+8 2.29. z=tg \/xy- 2.30. z=e¥+/
Vo= 1.8. z=arc sin-+
1.7. z=ln(g—x2). ' e 3, Bepuiran z=f(x, y) MypakkaG OYHKUHAHMHM KypcaTHAraH
1.9. Z=IH§X +y). 1.8. z= KOCHAACHHH TOIHHT:
LU, z=_3% —
- 2= 2x—5y { \/4—:-—%5,—2——5 3.1. z=¢""%, y=Insin{, x=cosf. —'z—z?
L13. z= \/9 —xt, L10. 2= \/x +24+y° . 2 dz 7
15 ., 1.12, z=arc sm{x y) 3.2, r=arccos{3x—y), x=4¢, y=31" !
Jow Fe=me— = —_ —_
-2 —y L19. z=In L—~—~y—4 = )- 3.3. z=u’lny, u==, v=2x—3y. %m?
117, 2= 116, 2= \/¥'+y'—8 . Y '
D 2= 3 - cos’e <
1o L—yf 1.18. =e\/}+f =5 3.4, 2=arcclgxy, y=e dx"—"?
9. 2=arc cos(x4y). PP R— y dz
1.21. z=In(y*—x?) 1.20. z= \/l(S—xQ-—yr2 - 3.5. z=arctg—, y=x". E=?
3 . X
1.23. z=—6—_—?:y2_. 1.22, z=arc sm?. _ 3.6, z=¢""%¥ yx=sint, y=+,. ‘z—--?
—_— 1.24. z=arc cos(x+2y). d
1.25. z= \/3—-x2—-—y2‘ 1.26. 2— \/T%—j y) _ 3.7. z=In{e*—e™¥), x=F, y==, Tj=?
1.27. z=In(2x—y). —
O (4fy y) 1.28. z=arc sin(2x—y). 38. z=ullny, u="Y, v=x'+y’ %:?
-29. R 1.30, z= Y32 * Y
: 242 3.9. z=x* y=Insinx. —g=?
2. Bepa"izﬂl"aﬂ GYHKUHSHHHT HKKHHYY TAPTHOAM XOCHAANADHHH T 3.10. z=In{e"+-¢7), y=%xd+x EZ__;
F-4 -4 ’
MHHC Ba == ——— 3KaHWHH TeKUIHPHHI: : ¥
Oxdy  dyox P 31 2= x=I1—2t, y=arctgt L=
A zmy.er - - - — T d
2L z=x.e” | 22 2=lnixte™). 312 2= \x by’ +3, x=lnt, y=£. F=7
23. z=arctg X T inte—
£y 2.6, 2= SNEZY) 8.3, z=uv—v’u, u=Miny, v=ycosx. %=?
25. z=e™ "W sin(xf 3y). A - G d Y
2.7. z—e*‘. : 28. 2= ¢ | _ 3.14. z=arctg L y=ettin ==
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2_
3.15. 2=~ ' L =7 4.11. x -|-y +224-62—4x49=0.
. i ¥ + y=3x+ 4.12, x +4° —xz—yz—-O.
& 413, 280+ 2 —3xyz-—2y—-15
3.16. z_arcsm—!}—, x__smt Y=CO0Sl. -dr—° 4014, F—xyz—x 0.
4.15. 3x2y2+2xy 2x32+4y32-_ i
3.7, z=d"+07, u=x—y°, v_x9+J ———?’ 4.16. 224 3yzx+3y="7.
P 4.17. ¢ —|—x+2y—|—z-— .
3.18. zzarcctgxy, y=e"" dz ? 418, ¥4y - 2*—2x2=2.
o e B 4.19. x+y+z4+2=xyz. _
3.19. z=arcsin_, y= Vo1 =" 4.20. xcosy-|-ycosz—|—zcosx=%‘
3.20.-z=x?ey x=cost, yh5|nt ? =7? 4.21. 4+ 2"+ 2x2=5.
4.22. cos? 2 =3
3.21. z_,wcé'f x=é, y=Int, —=? cosxreosyteosz=y
_ d’: _ _ 4.23. y*—z +x’——2xz~+~2x=z.
3.22 z-——ln(u?—v?} u=uxy, p==% 92> 4.24. x-I-y z=¢"
d!f oy . 4.25. >+ +2*—3xyz=0.
3.23. z=In(e*—¢), y=x"4 1. T2x=? : - 4.26. x —z]n?=—.0.
824, z= 9= % y=sint, y=1" Z=> : 4.27. xy+yztxz=L.
- , di : 4.28. ¢ —xyz—-O.
.95, 72— —x_ N _‘E_I_=) ) 4.29, x 2y -|-2 4x+22—5 0.
325 z=in(e™"+e'), x=r y=2 = 430, 20 —gp | o' st geo 13,
. 3.26. z—~arcsm—;l—, x=3in{, y=-<cost. %T—? : 5. Kyfidaary $yHRUHANAPHK KCTPEMYMTA TEKUIHPHHT!
- : 5.1, z=2(x 2,
3.27. 2=4’Inv, u:%, 0=3y—2x. _a?=? ' 5.2. z__x_lg(]—ig_y)x_ v
. P 53. z= (x—5) -i—g
3.28. z—~xy y_.smx e =7 54. z=x —xy+y +x y+]
. ox 5.5. z= x +3(y+2)
3.29. z—arccos—, x=sin{, y=cost. L 56. z=x° —xy-l—y —|-3x-—6y+20
df
| N ¥ 5.7. 2= (x—2)"42¢*— 10,
3.30: »— —_l— - 4z _ 5 58. 2=3<"4-34° —9xy+10
0. z y+1, x=1=2 y arctgt. 5 5.9. 2= 4 b6x— 2 —xy— 7.
] 5.10. z=xy—3«° -—-2
4. O Y — y".
Xocunaﬂ;upljaoupumignﬁm*%“uma Gepuaran z(x, y) dbynkuuauauur Xycy 8.1 z=y~x —y*—x+6y.
' 512, z2=2xy—5x*— 34242,
4] i ;x —z+4x'—4, : 5.13. z_2x:l{—|-2y —6xy+5
43 2+g :;ztygy"3g—-ll ‘. _ 5.14. 2=y /x —2¢'—x+ 4y.
44, 2574 2% 4 2 —8xz2—z4-6= 0 e _ 5.15. z—(x—l)2+2y
4.5. fﬂ2=-x+2y—z+ln3 : 5.16, z=x%+8y4> —6xy+1.
3? ¥ +3xyz-z =97 . _ : 5.17. z_x\/y —x?—y46x43.
Xy b2 — 20y — ?.xz_Qyz-n 5.18. z=x"+ xy+y*>—6x—9y.
4.8. x* +2y"+ 32 =59, _ - : 5.19. z=ux* —|-y‘g ny 39x+ 18y +20.
4.9. \/x +g +2°—3z2=3. : _ gg? 2= ;2c+xg,é-|- 2—2:\;_“%;
. ' 21 z=2x x?
410, Tyt F02+2x—dy+12=0. 5.22. z_zxg ox? —-4§ _
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5.23. z=6(x—y) — 3x ~34% 5.27. z=x"+4° ——Sxy

5.24. z=1+415x— —2x% - xy—2y°.  5.28 z=4{r— —x =y
5.25. z=x244° —xg+x+y 5.20. 2=x +8 --6xy+5,
5.26. z=xy—x'—y 5.30. 2=xy(6—x—y).

6. Kyiinaarn unanknap G6uian yera panaHraH 8MK coXana z=f(x, y
DYHKUHAHUHT SHT KHYHK BA SHT KATTa KHAMATJNAPHHH TOMWHI:

6.1, z=x2-—y2-—x+y; 6.2. 2=—312+29 +12x—4y;
x=0, x=2, y=0, y=1. _:;__0b x=0, 3x+4y=12.
8.3. z—-x§+2xy—-4x+8y, 64. z=x +2xy—y’—4x
x=0, y=0, 5x—3y+445=0. x=3, y=0, y=x+1.
6.5. z=2xy—3x*—2y>+5; 6.6. z=x —xy+5,
x+y=>5 x=—1, y=—1. y=0, 2 +y=

6.7. z=3y—2x—uxy, 6.8. z=x§—4xy+y’+6y,
x=0, y-—=0,3x-—4y=12. y==x, y__O,ix_.tl-_ 5
69. zmxi—2rytdyi—2x; 810 2=3ry—6xI 6+ 15x;
x==0, x=2 y= =0, y=1
x=0, r=2, y=0, y=2.  g.12. z=5xy—y’;
6.11. z=x*+6xy—x+3y,; x=4, > =5x+5.
x=0, x=3, y=0, y=3.

6.13. z=x"+2xy— 140; 8.14. 2=x7y;
y=U, y=x — =0, y=1—x E
6.15. z=x"—2xy—y +4x+l 6.16. g—-—xgi2xy+4x——y :
x=-3, y=0, x+y+1=0. x=0, y=0, x+y+2=0.

6.17. 2=xy—2x—y; 6.18. z_x2+2xy+y2—-2x+2y,
x=0, x=3, y=0, y=4. x—iby—-o. y=x+2.
— 6.20. z=x"4xy—2;
6.19. z=x*+44*—3uxy;
x=0, x=2, y=0, y=3. y=0, y=4x"—4.
6.21. 2=5%"—3xy+ 2+ 4; 622, z=+x*—xy;
xe=—1, x=1, y=—1, y=1. 2
x2
y=3, y=——§~.
_ 2
6.23. 2+=6xy—~9x?—9y* +4x 4 4y; 6.24. z:l-'“{.‘l’.’ | o — =
x=0, x=1, y=0, y=2 x=0, x=1, g= —1, y=2
6.25. 2_4 2xt — ¢ 6.26. z=2x"4 2ty ——y’—4x;
P x=0, y=2, y=2%
6.27. z=x"+xy; 6.28, 2==2x+y—xy;
x=—1, x=1, y=0, y=3. =0, x=4, y=0, y=4.
6.29. z==x" 42y —~y° —4x; 6.30. 2=4(x—y) — 2~y
x=3, y=0, x—y+1=0. x=0, x+2y=4, x—2y=4
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8-606
ONAHA JHOPEPEHUHAJ TEHTJIAMAJIAP

1- §. Ymymuit Tywyunanap. ¥Ysrapysunnapu ampa.umran
2a Gup xuncay Gupuuun tapraban anddepenunan
TeNraaMaaap

8.1.1. 3prau §3rapysun, HOMAabAYM QYHKUHA Ba YHHEI XOCHAa
{auddepenunan) zapuun GOFAOBYK

Foe, o s oo g™)=0
MyHocalar odduid dudpepenyuar teneaama sefinnaiu,

Hupdepenunan Tenrsamara KipyBus xocraa (Auagppeperunan)aap-
HHHI 3HT OKOpH TapTHOH xHpdepenlHan TeHrAaMaHHEF TapTudH
AeHRNAAH.

Dnddeperunan TeHrnamaHHBr euumn Ae6, TeHraamara kVfranaa
YHH afihuArra afifaHtupagurad  auddepesunaNaByBUE  y=¢(x)
JPyukuuara afruaany.

Byuaa#t tenrnama yuyw Kown Macajac GolllaiFHy wapraap ae6
aranyBun ywmey

yix-xo=yl) y’ix-exo:ya' var gy y{" "1 (n n

IIAPTAAPHH KAHOATIAHTHPYBUH €YHMUHH TOMHIIAAH rGopaTiup.

n-TaprHban omauii AnddepeHlUnas TeHINIaMaHHRP yMymid edumu
Aeb, TeHrnaMaHHHr TapTHOH Kan4a GyAca, wyH4da WXTHEPRH ¥3rapmac-
Jdapra GoFARK 6yaran wynaait y=q(x, ¢, ..., Ca) GYHKUHATE aRTHAQLH-
KH, ﬁy YHKUHA ya9yH Kyfiuparu wapraap Gaxapunaan:

a) y QyHKLHA ¢), C2, ..., € HXTHEDHA Y3rapmactapHHHI UCTAAraH
KHAMaTaapHaa OepH/iraH TeHraMaHd KaHOATAAHTHPAUH;

6} GowananFuu WapTaap Xap Kadaal Oyaranga XaM, MXTHEpuH
yarapMachapHHHI WYHAa# KWAMATHHY TOMMLS MyMKHHKH, Gy KufiMat-
Aapia y=o{x, €1, C2, ..., Cx} €YHM GOUINTAKFUY IIAPTAAPHY KAHOATAAHTH-
pagH.

8.1.2. Yy

M(x)dx+ N{y)dy=

KYPHHAUAMH TeHMMaMa Y3TapyBUHAADH QKPAAZAK Juipcheperyuan
Tenzaama Aefnnann. YHHHT V3Hra Xoc TOMOHH MIYHAAKM, dx onaniza
dakat x ra GOFIHK Kj'mau _:g:u dy ongnia 3ca pakar y ra GOFIHK
Kyna#Tysuu TypanH. HIIAMaHHHT eUHMH YHM XaaMa-xaj
HHTErpananaiu ayau GHJIaH asHKAAHANK:

M (x)dx+IN (9)dy=C.
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Huddepenunan TeHrIaMaHHHT OWKOPMac Xoada HdoaataHrarl
eunmMHu Oy TeHNaMaHHHF yxTezpasu aefinnamM.

Hurerpaanaw goumuiick € HH eddM Y4yH Kyaa#l KYpPHHHIUA:
TaRJall MyMKHH.

I-Mmucon tgxdx—ctgydy=0 TenrnamaHuur yMmyMuii euHMHH}
TONHHT.

Eunm. By epaa yarapyBunaapu aXpasraH TeHTAaMmara sraMna
¥Hu xagMa-xal HHTerpaniaimus:

i ftgxdx —{ctgydy==C
€KH .
—Infcosx! —In}sing| = — [nC,
6y epaa nrTerpaanaw RouMuiich C v —Inc, avhn C= —InC opkaa
Gearunam  Kyaadaup, 6y eplaw Insing.cosx=InC ékn singX
Xcosx=C — yMyMHH HHTerpas.
8.1.3. Y6y

M (x) -Mz(y)dx+ N\ (x) - Na(y) dy=0

TeHrAaMa yseapysuusrapu ascparaduean -Oudeperyuar rensaamc
aefiunasy. by kypunmwgaru tenrnama Ms(y) N (x) %0 ra 6yaunu

HaTHXKacuaa YsrapyBuunapn axkpaarad auddepeHunnan TeHriamarz
KeJTHPUAAAH.

2-Mucoa Yty

(1+x*)dy+ydx=0
TEHIJIAMaHMHD  y|,— =1 OownanFuy 1DAPTHH KaHOATAAWTHDPYBYE
€UHMHHH TOTHHT.

Euym. DBy epaa ¥srapyBumnapm axpanaguran TeHrJaMars
araMu3a. TeHrIaManH

dy dx
- =0
4 + 1442

KYpHHHLITA KeATMPHG, HRTErpaJiafiMi3;

4y .~ _
S ¥ t S ]+x2_C éxu Inly| +arctgx=C.

Tenrnamauuur WHTErpajunu XOCHA KHIAHK. Bepuaran gyl ., =1
Gownanruy WapraaH dofinanaund, HxTHEPHIl Y3rapmMac C HH ToONAaMH3:

Inl +aretgl =C

i n - !
ABHH C=T‘ Hemak, ]ny+arctgx=T, Oy epAaH M3/1aHAaéTraH eYHMHH

XOCHA KHAAMH3:

n
——arcige
T 8

y=e

8.1.4. Arap f(x, y) dyuxunaia x Ba y y3rapyBunnap Moc paBHUILA {x
Ba {y ra adMawlTHPHATARAA (! — WXTHEpHIt napaMeTp)

flix, iy) =f(x, y)
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wpr Gaxapuaca, y xoila f(x, y) ¢yukuua Gup muncau Gynxyus 1ed
ANHLTAILH. ]
Bup xuacaH GyHKuMs f(x, y) HA

fen ) =w(%)

HypHHHILAE E3HI0 MYMKHH.

Arap y' =f{x, y) Auddepenunasn TeHrnaMasa f(x, y) GMp KHHCIH
hyukuus 6yaca, OyHoal TeHrnaMa Gup Kurcau dugprpepenyuan
rewesama fefunann. Bup xudean anddepeHunHan TeHraamanap

v=e(7)

KYPUHHWITA KeATHPUNAAM Ba y=u-x YypHHTA Kyunin é€paamuna
yarapysuusapu axpanajuraH AuddepeHlHal TeHrJaMara KeaTHpHaa-
M (== (x) HOMaBAYM PYHKUHH):

xdu=(p(u) —u)dx.
3-Mucoa Yinby
(X +2xy)dx+ xydy=0

TeHTJaMaHHHI €UHMHHH TOIHHT.

242 .
E un w. Bepuaran TeurnaMmaiu y’ = -_-—-'!;—y& KYPHHRIITa KeaTH-
pamusz. f(x, ) =M—‘6up KuHcin PYHKUMA. y=ux, § =u'x+u
xy

YpHura KYHHUIHH Gaxapamu3. ¥ Xoaga GepuaraH TeHrnama

2 2 1+42a
u’x+u=—i+22”x éxn Wit u=—-+t2%
ux b
KypHHHWrA Kenany, 6y epaau
' 2 | 2
u’x:_.l__—t‘_zﬁu_-li 8KH u’x:_..uia
/3 i
d dx
VarapyBunJapHu aXKpaTaMH3: %-2=_T. Wurerpanrab, Tona-
H

MH3:

(1+° X 1+

Hathxkana Kyduparura sra 6ynaMua:

I c

= - |
ln|1+ul+m=ln(}—lnx &KH 1_'_u—ln FTIETTi
Y :6 w6, — 5 —ln—S— Wn Xocua Kuaa-
u=~4 skanauruuu xucobra onud, —<— T

MH3.
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8.1.5. Ywby

y=I apx+boy+ ¢y

KYPAHKILAATH TEHTAAMa aibs— azby 50 Oyaranta

x=xi+a, y=¢ +§ .
ypuura Xyhnw &paamuma OHp KHHCIM TeHTAaMa KypHHMIIMIa

a|x+bly+cl )

KeNTHPHAZAN, 6y epia o, f— aix+biy+ci==0 Ba Gox+ bay+co=0
TYFPR UH3HKABPHHHT KECHIIWW HYKTACHHHHT KOOpAHHaTasapH. Arap

atby— @61 =0 O¥aca, y xonna aix+bjy=1 ypHura Kyiuw épramuna
Yarapysuuaap aXpaThaanu.

4-mucoa (2r4y+1)de+ (x4 2y — 1) dy=0 TeKrnamManunr yMy-
MHit HHTETrpasuHH TOOMWHT.

E un . Tenrnamakn KyfARAArs KYpHHRIILA KeATHPaMua:

’ 2c4+y+1
Y=k
“ L':']|= 2 l|=3=;&0 6yarann yuyn Gy Tenraama GOup
a, b, 1 2
KHHCAH TEHrNaMara KeNTHPHJRIUH MYMKHH. YwGy
2xty=—1
.{x+23=l

TYFPH HYM3HKJAPHHHT KeCHWIU LN HYKTaCHHH TOMaMH3: xe=g= —]|;
y=p==1. Snam '
x=x—1, dx=dx,
Y=+, dy=dy,,
AeG, TenrnaMana y3rapysunnaphu aaMalUTHpaMK3:

de, T x 2

XocHn KnruHram Oy GHP JKHHCAM TeHrAaMmaia Yyi=ux; Gearnnaw
KHPRTCAK, yf=u'x) 4+ u 6Vragn. ¥ xoiia

2%, 4 ux,

¢ _— = ’ — 2+-u
x4 u= % 2z, eKH u'x +u= 135"
Hartnxana yarapysunnapr ampanaauran TeHrnaMara sra 6Vaamus:
- 2dx
W= — 2l tutt) o (Qudldu L
142 Wt x|
Hurerpannat, Tonamus:
) I u4 1= —2In | x| +InC
€Kn
Wudl=2"
+u+ Z
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x| Ba Y, Y3rapyBYnnapra KadTcak,

(i—:)z-ki—’l-l- 1 =—% ékn gt x4 xi=C.
xy=x-+1, yiy=y—1 aaMalTHPAIIIAPHH xicobra oiuf, eUdMHH
x Ba y Yarapypumnapra HucOaTaH €3aMu3:
(y— D+ =D (x+ D)+ x+1)*=C
SKH OMAMI WAKA aNMalITHPHLLIApAad CYAr
Pyt +rx—y=C
KYPHAHWAATH yMyMHit edumra 3ra Gynamus.

1- dapexona Tonwupury

|. Keatupraras y(x, C) dyrkuuaaap (C — nxtuépuii yarapmac) Mmoc
paBHuiaa Oepuiaran AHPPEPEHUUEN TEHFAAMANAPHHHT eYHMH Gyaa-
BHMH:

a) y=x2(14+Ce”), Xy +(1—2x)y=x"

6) y—=Ce&*—e™*, xy” 42y —2y=0;

8) X’+y'=Cy,  xydr=(x"—y")dy;

JKago6: a) xa; 6) #¥x; B} xa.

2. Nuddepenunan TeHIMaMAHHHT YMYMHH eMHMHHH TODHHT:

a) (14+x°)y +1+4"=0;

6) (F+x)y=2+1

B) xy+4° = (2 +xy)y":

r) xy' +2\xy =y \

a) (x—=2y—3)y'+ (2x+y—1)=0;

e)) (x—ygl—4)dy+(x+y-—2)dx=0—
C—x el

)l(: a) y= l+cx; 6) 29'+t= (1+x)2;

Y %=ln—c-.x>0na.
z X X

8) y*=Cxe *; 1)
%:lan,x<0£la;

a) P+xy—yf—x+3y=C; e) P*+2xy—y'—4x48y=C.
3. Kolun MacajtacuHH eYHHr:
a) seclx tgydx 4 sec’y tgxdy=0; ylx_%=%;

! y==x tgL =
) xy' —y=21tg 5 Ylogi=7
B) 2(x+9) ¢+ (3x+3y—1) =0; ylimo=2.
X: a) tgrtgy=1; 6) y=xarcsinx;
B} 3x42y—4+42in|x+y—1[=0.
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I- mycrakun wwu
I. Keatupuaran y(x, C) dyuxunusiaap (C — uxtuépuit Vara pMac} Moc
hp::ll?HllJﬂ.a Gepuaran angpdepeHunan TeHrNaMatapHHHT e4dMH GYaajin-
a) e'=Cy, xyy —y' =xy';
6) y=Cx+~é:; xy’-y++;=0?
XKapo6: a) xa; 6) #yk.

2. uddepenunan TEHTAAMRIHHHT YMYMHH €4HMHHH TOMNMHI:
a) (Vry — \x)dx+ (\/xy + \y ) dy=0;

6) xy-y'=y"+2x*% ») y’=fxT_2§4i_1'-
HKia) x4+y—2/x +2f7 +2Inl (x + 1) (g — 1} | =C;
6) y*=4x"InCx; B) ¥ —xy+y’+x—y=C.

3. Koy MacanacHHM eUHHr:

El-l-cost f_f. e
a) |+siny +y _0) y'x_%—(}v

6) xy'=xe*+y; yl,_,=0;

B) (2x—y+4)dy+ (x—2y+5)dx=0.

JK: a) ~/Zsinx+sing—cosy=0; =
6) y=—xInll —lInx|; B) (x+y—1)’=C(x—y-+3).

2- §. Yusuwau, Bepryanm, TVauk anddepenunaran
Oupruun Tapruan anddepennnan TeHraaManap

8.2.1. Y6y
Y +P(x)y=Q(x)

KYPMHHUIRATH TeHTTaMa w€usukasu dupdepenyuar renerama Nefinaain.
By epaa P(x) Ba Q(x) 1ap x HUHT MaBIAYM Y3IYKCH3 BYHKUHANTA pa. Arap
Q(x) %0 Oyaca, TenrnaMa 4usuKau Gup muncau Byimazan Tenerama
arap Q(x)=0 6inca, “usuKAL Bup HUHCAU TeHzaaMa Nelunaji. '
. y=u(x)v(x) ypuura kyiuw (6y epia u Ba v HoMabIyM dynkuuanap)
épaamuaa TeHraama
) wotuv' 4+ P(x)uo=Q(x)
EKH

wo+uv' +P(x)v)=Q(x)
KYPHHHLIrA KeATHPHAALH.

4 Ba v ¢QyHkLuadapaaH Gupn (MacasaH, o) UXTHEPHA TaHAa6
(WHHHIE MyMKHHAHTHIaH Gofitanann6, v GyHKUASIHH OXHPTH TeHrJa-

296

Mdla KaBc HYMAa TypraH (v’ -+ Pv) ndoaa Hoara Tedr Gyaaaural KHIHG
WIHHAIH. ¥ XOAla HKKHHYH HOMabayM YHKUHA & HH TOMWW YYYH
#W'v=Q(x) TeHrMamaHu edHl KH{OA.

[ynpait xuan6, Gepuaran TeHraamMa y=uv YpHUra KyAHWL
¢paaMuHia VY3rapyBuH/aapH axKpanafuraw yumfy HKKHTa TeHlJamara
KeJTHPHIaJAH:

v+ P(x)v=0,
Wo=0Q(x).

Bynlapun uHTerpa/aaé OepHAraH TERrNaMaHUHT  yYMYMHA  eUHMH

TOHJ/IAAN:
y=e~¥*(C Q¥ dx).
Babsan anpdepeniyan TeHrIamMa y HHHT GYHKUASACH x Ta HHcGaTaH
YU3HKJAKH Oyral, A'bHA
x +ply)x=q(y)
KYPHHHIITA KEATHPUAWIIH MyMKnH. By TeHriaMa x=uv ypHura KyAuw
OpKaJn IOKOpHAaTHIEeK edyHIaaH.
l-Mucon Ywby
(F—n)y +y=x"(2x—1)
TeHTJaMaHHHT YMYMHH eYHMHHH TOMMHI. i
E4uiu Teurnamana (x®—x) 70 ra 6ynu6, ywly KypHHRUIrA
KeJTHPaMHu3:

’ 2
y »{(2x—1)
A S

EKH
; 7 L x(2e—1
¥+ x(x—1y x—1

- 1 x(2x—1
Teurnama un3ukan 6yau6, 6y epra P(x) =1’ Qx)= —(;-:—Il.
y=uv, y =u'v+4uv’ JpHHra KYAHIM HaTHXKACHAA GepuiraH TeHraaMa
KyfHgarn KypuHHLira Kefaiau:

x{2x—1)

, ’ v —
u U+u(v + t{x—1) )_ x—1
i HHHT OJIIMAArW Kyna#TyBUYMHH HoAra TeHrnab

’ o —
v+ x{x—1) =0,
o= x(ix_—ll)

TeHrnamManapii  Xocun xunaamus. Iacrtnal GupuHuM TEHFAAMaHMHT
HCTaATaH XYCYCHl e4HMHSN TOMaMH3!

do dx - dv [ x—(x—1)
T xx—=1 K S " S x{x—1} dx.
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Byuaau

In|o|=—Inlx—1| 4 1inx
éKy

. Tonuaraw v QyHKHWAHK CHCTEMAHMHT HKKHEYH TeHIaMac
KYAMH3:

X% _ x(2x—1)
x—1 - x—1
Oy epaan ' =2x—1, Hurerpannacax:
u=x’—x4+C.

Bepuaran TenraamMannnr ymymait euumn:

u

x[xs—x-{-C}

= uv
¥ = x—1

2-MHCON (20—y)y =2y TeHrAaMaHHHT =1 6
WapTHH KAHOATIAHTHPYBYH XYCYCHH eYHMHHH roﬂﬁ?' otlnan

Ewnw. Bepuaran 1 :
. b €HrlaMa x ra HucGaTaH MM
XaKHKaTaH xawm, oA

(2x~—y2)%=2y. €k 2x— y?=2x'y, &xu x’——%= ..._.2!!'. (6y epaa

PW) =~ a(y) =—4).

rentnama kyhutarn RFpaiaca wenan L MATORACAS  Gepuns
u’v+u(v'-—-§-)= ——%.

6y ephan yuiy uKKHTa TeHrnamara sra 6¥namus:

1]
U!'——-==0 Ba uw'v= —.i'
g v 2

Bupusun TeHrnaMaHu eun6, TonaMK3:
o Y ek v= Y.
v ¥
UKKHHYH TeHTAaMara p=y HH KyAMH3!

¥

- 1 .
ury=___i EKH urz_?’ 6K u=C—?.

2 L]
Bepuara TEHTIAMAKWHT YMYMHH eqHMH:
x=uv =y(C—-%) .
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¢)xwi=1 GollaHFHY WapTaay

voles

l A mame

illyunaft kuanb, GepuaraH TeHrN1aMaHHHI XYCYCHR eYHMH
l .
=5y (3—y).

8.2.2. Ywb6y :
¥ +P(x)y=y"Q(x)

KypuHHwAary auddepenunan renrnama Bepuyssu Teneagmacu pefin-
naaun. By reurnamana o — const, 50, am= 1, P{x) 8a Q{x) Pyuxunaaap

x HHHF y3ayKcu3 QyHKuHanapu. Surk z==y'~* GYAKUMA KHPHTHAHO,
Bepuyaan Tenrnamacu 8.2.1 6anaxa kypu6 uMKuaras

74 (1—a)zP(x) = (1—2) Q ()

YH3HKAH TeHrJaMara KeSATHPUJIaNH. .

BepHyaan Tewrnamachiu AHTH 2 Yarapysuu KHPHTMaR, UK3HKAH
Tenraama chathia y=uv ypHrra Kyinwaar ¢oinanannb XxaM euHis .
MYMKRH.

3-Mucoa. y’+-i—==y""L:

TEHTNAMaHHAI YMYMHA euYHMHHA TO-

NHAT,
E u# w. Bepaaran Tenrnama Bephyaau tenrnamacu 6yau6, 6y epaa -
a=2 y=uv, y =u'v4uv’ ypHura KYAnwag SakapaMn3, HaTHXKaAA®

I
u’v+u(v’+1)=u202—"i.
b 4 X .
4, U PYHKUMSAIAPRH TONHI YUyH yiiby CHCTeMaHW TY3aMu3:
o
v'+—=0,
L
u'v = ulvtit
x
BupHHYK TeHFiaMaHA HHTerpaaaas, o=~i~ XYCYCHH eUHMHU OIaMH3,
YHH HKKHHYM TeHrnamara Kyicax,
Inx a

]
W=—t——-u
X x

ra sra 6ynamMu3. ¥3rapyBuHJAapHH aXKpaTaMK3 Ba HHTErpasnafmus:

du Inx
R
éKn -
1 |
—— —.le-—dx N
TR




S rix s=Inx, ds=-"2%
dx= * __ Inx dx Inx 1
e P N e e b e o
o , - x x
q_]_ _ Inx 1 :
,ﬂeMaK, a = Th?_ C, ﬁy epﬂ.aH u=m[iﬂa-.

Bepuaran Bepuyaan TEHFTAMACHHHHT YMYMHHA euuMy:
= =—*——I———-
. Y '_uU Cx41+4Inc’
- 8.2.3. Arap

M{x, yydx+N(x, y)dy=0

Ky pHHR WL ATH TEeHTIAMaHHHT Yan KucMu 6
; HpOp u(x, HK
TY/HK ndddepeHUHaNN, TbHY POP 1l 4) dyweasiuur

| du=M(x, y)dx+ N(x, y)dy
6¥aca, y xonna 6yHaai TeHriaMa Ti :
e ¥ y a rjaur dudpdepenyuarru tenzrama

yllyHIOKOpm:L::xm TeHINaMa TYAHK AupdepeHUHaNIu TeHriaMa Gyanwmy

aM 6N.

dy ax
WwapT SaXKapHAnliH Kepak.

Tyauk auddepenunaran renrnama Tabpubnian du=0, Gynzan
u(x, y) =C 3KaMIUTH KeAu6 YuKamgu (C — nxTuépuit yarapmac).-
#(x, y) HM TONMHII YuyH y Wy yarapmac ge6 xucobaaiimua, ¥y Xoiga

dy=0 sKkanunan du=M(x dx 6yaanu. B Vil
A (x, y) yAann. By TeHraukrn x 6Viinda

U= SM(x.y)d{r+tp(y)-

OXuprn  TeHrauKau y O¥iinya naddepeditnaniaiiMiz Ba HATHIKAHH
N ou _
(x, y) ra TeHraaitmus, uyHKN FJ“N("’ 4).

oM ;
[ s +9 ) =N(x,y)
éKH
’ _ _{eoMm
Py =N(xy) S—gy*dx‘
By ndbonanu y 6yiinua HHTerpasaasd, ¢(y) Hu Tonamus:

Py = S(N(x; y) — S%};idx)dy+c
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Hemak, .
u(x, y)y= SM(x,y)dx+ S(N(x. y)— S%%dx)dy+0

iy ndofdaun uxtuépuil ysrapmacra TeHrna6, TeHTAAMaBHHT YMYyMuH
HHTErpaNuHd XOCHI KHAAMH3.
4- M uc o (35 +6xy®)dx+ (6x°y +4y°)dy=0 TeHr1aMaHHAT yMy-
MHH €4UMHHH TOMHHI. , ,
Euum By epra M{x, y) =3x>+6xy’, N(x, y) =6x"y+4y".

aM aN aM _ N
W-l?xy. W—llry. ABHE = =5

—aizM(x,y) 6yaranaurn cababan

dx
du o2 2
Ix =3x°4- 6xy°
By TeHrAMKHH x GYiiHua uHTerpasnaiiMn3:

u=x*+3"+ o).

BynaaH
’ _ﬁ_ 2
¢ (y) — dy Gx Y-
%:N(x,y) IKAHJAMTHHY XHCOOra oacak,
y
o' (y) =64y + 4y’ — 6"y =4y".
ByHaaH
ey =y'+C.
Jemax,
u=x"435%4-y*'=C.
€KH

438ty =C.

2- dapcxona TORWUPUFU

1. TeHraamasapHUHT YMYMHH €YHMHRH TOTHHL:

a) y—Ey=1; 6) (14+5)y —2xy= (145"
X
(e ¥ .
B) yf =— 7 ) Y= Sy try—+
2x—y ¢) ,+§_= 2v/y
n) y —ytgx+yicosx=0; ST o

K) (x+siny)dx+ (xcosy+ sﬁy) dy=0;,
3) (y+e'sing)dx+ (x+e*cosy)dy=0.
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[}
XK: a) y=Cx%* +x%

6} y=(x+C)(1+);

B) x=Ce’y+—y;~+%+%;

r) x=ylny+-ﬁ-:

2. Koizu MacanacHHH edHHr:
a) y' —ytgx=secx; y|rmo=0:
6) 2xydx+ (y~2")dy=0; glru_os=4
B) (4 +2y+ 1)y +26=0; y| 0, =0;
r} x4ye'+ (g+e* )y =0; ylimo=4.
)K:.a) y=—= 6) x*—yln%;
B) X' +yf=e¥ 1) X4y’ 290 =24.

A) y(x+4C) =secx:

. &) y=(C+I|"t:cosx| +tgx)i

) —;x"—l_— xsing —cosy=_

3) xy+e'sing=C,

2- mycragus uwt

{. TedrnamManapHHHT YMYMHIH €UHMHHK TONHHF:

a) y =e¥—e'y;

6) ¥ =—

xcosy +4-sin2y’

8) ¥ +—%ty’=0;

x4+1

r}) xdx= (—;i-_y“) diy

xdy y
el ey l)dx.

X: a) y=Ce~ te—1;
6) y=Ce-snr4siny—1;

B} =

r 4+ (C—y);
1) x+arctgl=C.

TFm C+nli+zn)’

2. Kown MacafacHHH euMHr:
a) y'=2y—x-+te y|mo=~—1;

.
6) ydx={(x+ye *}dy; yl, o= —3;
B) y —Ty=e>y? Yly=0=2;

r) xdx+ ydy=

xdy—ydx

Ay

yllt=|=l-
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K: a) yemgr—et(1—e¥);

10e*

6) x=¢ *(3+y): B) V=
1) 5 (P+y?) Farctgt=1+1.

3- §. I0Oxopn Tapruban andrpepenunan TeHTAaMaAAAP

8.3.1. y'" =f(x) KypuRMUIZary TeHrsama YHr TOMOHHW KeTMa-keT

# MapTa HHTErpajiawl épaaMHaa eYHJIafdR.
I-MUucCOA y =xe * TEHMaMaHWHT y|,—o=1, §|smo=0 Oow-

AAHFYY WAPTAAPHK KaHOATIAHTHPYBYH XYCYCHH €UHMHHH TONHHT.
Euyyw. DBepniras TeHrnaMany KeTMa-KeT uMTerpannab, ymymuf

CHHMHHH TONAMHA3!
u=x du=dx _ _
y= Sxe““dx={ ' ' . }=—-xe *—e *4+C,,

dv=e""dx,v=—e"
y= S(C,——xe"‘—e“)dx=C,x— (—xe *—e ) 4e "+ C,

ek y=xe "+2¢7 "+ Cix+ (s
Bownanfyu WwapraapaaH

l=2+62,
0=_I+C|)
6y cucreMaBuRr eymmaapy C,=! Ba Cy=—1. Illynpa#i KHAHOG,

Gepuarad GoWNaHFHY WAPTIAPHE KaROATJIaHTHDPYBUH XYCYCHH e4HM!
y=xe 42 "4+x—1.

8.3.2. y' =f(x, yw, ..., y** ) KYpUHHWAATH TeHrNaMaNA HOMaBAYM
QYHKUHR Ba YHHHr (k—|)-Taptufraya XxocHAalapd KaTHalUMaiiH.
Bynnah tenraamanunr Taptubunn y'® =p(x) ypuura kyiuw épaamuaa
nacalTHPHIU MYMKHH.

2-mucouda. y”=—5';~]n% TEHTTaMaHHHT YMYMHA e4HMHMHH TONRHT.

Eunw gy =p(x), y"=p’(x) 2e6, Gepuaran TeHrAaMaHH

' P nl
p= xln x

KYPHHHIUTA KenTHPAMu3. DHPHHUH TApTHGAH GHpD MHHCAH TeHrAaMaHu
XOCHA KHAZHK. JHAR p==ux, p'=u'x4- 4 2e6, KyHHZaru TeHrMaMaHH
XOCHJ KHJaMH3: o
. du dx
’ = K{f —— =—.
Wx-u=ulnu éxn ana=D) ~
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YHUHT eunmu
Inllng—1|=Inx+41InC, éku Inu—1=Cx,

6y epaan u=e""*'. Nacraabkn y yarapypuura Kaiitug,

Ce+1 Cyxl

Y =p=ux=xe éku y =xe

TEHM1aMaHH onaMus. By TeHviamMaHu HHTerpannal, ymMyMudi eunMmun

TONAMH3:
- s§=x, ds=dx,
— " — —
y= S’“’ V=1 grm ety p ) et p =
CI
_x Crtl _ 1 Gl
--—(:‘Te —'—eCI? +Cg .
8.33. y"=f(y, ¢, .., ¥"*=") kypunHwWaarK TeHraamana x 3PKJH

y3rapyBuM KaTHaIIMAMOH. Bynzait TeHraMaMHHT TapTHOHHH ¥ =p(y)
ypHHra Ky#uw opkaau HacalTHpHLW MyMKHH.

oo 1447
3-Mucoa g =,  TeHIIaMaHH euuHr.

Eunu ¢ =p(y), Y'=p'p ¥puura kyimmHn amaara OlWnpcak,
TeHrAaMa

1+

Pr=-—

Kypunuura kenagn. By — yarapysunsapu ampajaauran TEHraMaanp.
Yarapysunnapuu axpatn6 sa HHTerpaanal, ronamns:

PP _ Y sen L 2 =
_1T|-p—2__- ;K 2lr1|l+,r,v I =inly| +InC,

Oy epran
L-+p*=Cly* &k p= 4= 1/ Cl' 1.
y Y3rapyeumra kaftrcak

. 2.2 & dy _
y==+ \/C.y 1 ékn -_____'\/Cff%l = +dx.

Gynnan,

|
. nCy+ VO — =% (x+Cy).

3- dapcxona ronwupury

. Kyiimaaru TEHTJIaMAapHH eUHHr:
a) y"’sin*x=sin2x; 6) y’=Inx:
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B) (I —x)y” —xy'=2; r) (l—{-;xz)y;’+|2+y’2=0;
)y (2y+3) —2y* =0, e) yy'' —y* =y lny.

K: a) y=Insinx+4 Cix*+ Cox+Cs;
6) y=§(|nx——3—)+€1x—|—cg;

B) y= (arc sinx)®+ Ciarc sinx + Cy;

0} y= ({1 +CrHIn(Cix+1) —C'x+Cq;
1) 0,5I0(2y+3) = Cix+ Ca:

e) Iny=Ce*+Cre™ "

2. Kown MacanacHHH €MHHr:
a) y=xe " ylimo=0, ¥lieo=2, ¥ |i=0=2;
6) ' ——5=x(x—1); Ylrmoe=1, ¥lico=—1;

B) yy”_y’2=0; y|x=0=l, y,|x=0=2.
3
K: a) y=— (x+3) e~ +5x°+3;
6) y=(3x"—46°—36x°+ 72 +8) .53

B) y=62x_

3- mycrakus i

|. Kyfinparn TeHriamaniapHy edHHr:

r) y”’ =2sinxcos’x — sin’x;
R) ¥’ —2ctgx-y =sin’x;
e) 2yy” —3(y)’ =44

a) y'=Y 4

6) y”=arctg§;
B} yy' = (y')%

3
Kia) y=Z+C’+Cy
6) y=%*g"(x2— 1) —5In(1+x%) + Cx+C
B) y=C,eC"x; r) y=%sin3x—|-C,x+C2;
. in2 B
2) y= ——::-51n3x+ Cl(—;-— S"; = )+ Cy
e} yeos’(x+Ci) =Co.

2. Kowy MacanacuHH edHHr:

a) ¥ =xsin¥; Ylimo=0, ¥limo=0; ¢ |remo=2:
6) xy” +x(y ) =y =0; ylica=2, ¢'lsma=1;

B) 49" = ()~ (')’ ylimi=1; ¢lici=—1.
K: a) y=xcosx—3sMx 4 1% 4 2x;
6) y=2+lné; B) y—x=2In|y|.
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4-§. Varapmac xosdppuumentanu Gnp HuHCAR YHIHKAN TeHrAAManap
8.4.1. Yty
¥ a0y + a0y 4. 4 au (x)y=0

KYPHHHLIZATH TeHriama n-1aprubau Gup Muncau susuxau dugpgpe-
penyuar Tenzaama Neiinnany. By epaa ai(x), ax(x), ..., aq.(x) 6upof
[a. &) opanuknpa aukknawran sa YSJIYKCH3 dyRKnnasap 6Yau0, yhag
TEHTNAMAHHNHT Ko3puyuentaapu fefinnany.

Arap g\, g, ..., Y» OYHKUHSIAD A-TapTHOAY GHP XMHUHCAH YUIHKIH

duddepeHHan TeHrJaMaHHHT [2. b] opaankaa anukaaHraw unsrKAR
SPKIH eunMnapH Gysaca, y Xonga YHHHT YMYMHA eYnMu

Y=Cig (%) + Coyz(x) +... 4 Caya(x)

KYPHHHIING E3uAaIH.

Unsukan spkan ewumnap ewumaapnunz dyndamenrar cucremacu
JeHHNARH.

8.4.2. Arap n-TapTH6AM uH3HKAH Gup xuhcar auddepeHunan
TEHTIAMAHUHT ay, ay, ..., a» KO3 HUHERTAADH Y3rapMac coHnap Gyaca,
Y XONRa XyCyCHH eUHMAap y=e" KYpHHMIIZA n3naHany. by epaaru
kR r-TapTHOMH YMBHKAH OHD KAHCAH AupdepeHUnan TeHTAaMAHHAT
XapaKTePHCTHK TeHriaMach 1e6 aTanyBuk yweéy

B @k b a k" 40

TEHIVIZAMAHMHT HARK3AapH 6Yaanu. *

XapaKkTepucTHK TeHraama n Ta Ry, ke, ..., kn Wiapusnapra sra. By
HIAHSNAPHHNT XapakTepura Kkypa yaapra Moc XYyCyCHit eunMaap
Ky#uaaruua 6ynaam:

a) XapaKTeDHCTHK TeHIMIaMaHWHI Xap Onp XxaKukuih comma
k HAAN3HTR e** XycycHil eduM Moc Kenazy

6) xap 6up m kappasau XaKHKHIR MAAH3MA m Ta YHARKAH IPRAR e**
xe™, .., x"~1e? eunmnap moc kenaan:

B) KOMIVIEKC KyliMa cozpa H/ALH3NADHUET Xap OHp & =o +4iB Ba
k2=a7£ﬁ KypTHra WKKATA UYHIHKAH 3pkn e¥cosPx Ba e™sinfx
XYCYCHH €4YHM MOC Kenlanu;

T') KappaJaurH r ra TeHr 6yran KoMIaeKe KYWIMa HAAW3NaPHUHT Xap
Oup ky=a+ip, kr=a—ip KyhTara 2r Ta ywwly uwzmkam 3PKJH
XyCyCHI eYnMAap MoC Kenanu;

L}

e™cosp. xe®cosBr, ... x"~'e**cospx,
e*'sinfx, xe™sinpx, ..., x = le™singx.

Onunran xycycuit CUMMAAP — €YHMJIAPHHHT (YHIAMEHTA  CHCTe-
MACHHUHE YH3HKJH KOMOHHALMACH

y=Ciun+Coo+... 4 Cotiu

't Ty3uG, yarapmac KoddduLHewTIH HuaMKan 6Hp KHHCAH aude-
PEHIAAN TEHTNAMaHHHT YMYMHE €YHMH XOCHA KHIHHADH,
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I-mucon y'—7y 46y=0 TEHrTAMAKHHI YMYMHA €YHMUHH

TIHIHHT.

E 4yt w. XapakrepHCTHK TeHr1aMaHH TY3aMH3!
k?—7k46=0,
= =6 ~- a oNAud, AeMak,
HHHI HJAH3JApPH k=1 Ba k=06 -~ XaKHKHH B _
%cpu.nrau TeHCAAMAHUKET XYCYCHHt YHAUKJH 3PKIH e4HMIapH (q:;,um.ai:I
MCHTAJl €YHMJAp CHCTEMACH): yy==¢" Ba yy==¢€; TeHINaMaHHHI YMYMH
CYHMH 3ca

Y= C;E’t + Czes"

ﬁyﬂgfl:ncon. g V— 13y +36y=0 TeHrnaMaHHHr yMyMA# eUHMMHHH

TOMHHT. .
E ywu . XapaKkTepHCTHK TEHMNaMaHH TYy3aMH3:

Rkt 136° 4 36=0.
YHHHT HAAH3nRapH Kyg= 43, R34= 12— XaKHKHH Ba ozmm?. By
HAAH3Napra ywly XYCyCHH HH3HKJAH 3PKJIH eUHMJap MOC XKedajH:
y|=e"", y2=e-—3¢:’ y3=e2‘, y‘=e—2x.

YMyMHit eUHM Ky#Haaru xj’!puuuﬁma 6ynanu:
y=C:e”+Cze*3‘+Cse”+qu"‘.

3-mucon y¥— 16y =0 TedrnaMatHur ymyun.ﬁ eYHMHHHK TOMNHHT.
E uu . XapakTepdcTHK TEHIMaMaHH TY3aMH3:

k5 —16k=0,

=0, ko= =2 — XaKUKHA, kys= 2{ — KOMIIEKC

t k N .
il o l2). dyngaMeHTan eUHMAAP CRCTEMACHHH €38MH3:

kywma (a=0, p= |
pr=e=1, go=e", ya=e ", ya=ecos2r=cos2x, y5=sin2x.
1= =1, yp=¢e",

YMymiit eunm: '
y=Ci+C2”"+ Cae— ¥ 4 Cycos2x 4 Cssin2x.

d =3
= IAaMaHHHT Ylymo=0, ¢ lx=0=
4-Mmucod y’'—y —2x=0 Tex
GowaHFKy WAPTIAPHH KAHOATAAHTHPYBUY EHHMHHM TOMHHT.
Ewnw. By TeHrnaMarWAr  XapaKTePHCTHK Teﬂmauacr
R h-—-2=0 KyiiWgarH wunausnapra sra: k=2, k== —1. Jlemax,

YMYMHH e4HM g Cre¥ - Cac=
KypuHuinga 6¥aann. YHHH XOCHIACH:
Y = 2C &% = Coe™*.
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Bownakruu mapraapau YMYMHl eUHMTa Ba YHHHr XOCHJAacHra

Kyhub, C( Ba C; ra nucGatan ymOy TeHT1aMalap CHCTeMaCHHH XOCHJ -

KHAaMH3:

_{0=cl+c;,
3=2C,—C,,

: A
6y epaan Ci=1, Co= —1. Jlemak, Gepunran Gownanrry WapTIaPHH
KaHOaTJaHTUPYBUH Xycycmit eUnM Ky#uAardda Gyaamm:

y=e2x_ e—-x_

S5-Mucon y'—4y45y=0 TeHrnaMaHunr YMyMHA  eunMHHA
TONHHF.

2
uEl{HI.I'.I. E—4k4+5=0 XapaKTepHCTHK TeHIIaMa Kk ,=24/
KYWMa-KOMIJIEKC HJAu3Aapra 3ra. DByaapra mMoc ¢byHaamenTan
€IMMAAD CHCTEMacH KydAnaarnua 6yaaau:

yr=e"cosx, yo=esinx.
YMyMHl eunm:
y=Cie¥cosx + Coe¥sinx 8ku y=e"(Cicosx+ Csinx).

b-Mucoa Y4247 4y =0 TeHIMAMAHUHT yMyMUH eYMMHHH
TOMHHT.

E un w. Xapakrepucruk renrmamany Ty3aMu3:
R 2et 482 =0, Gy tedraama k=0 (m=2); kyi=—| (n=2)

kappamn uwagusnapra ara. Bynapra moc dyHaamentan ewumaap
CHCTeMacH

Dx

h=e"=I; yo=x.1=x; Yys=e ", ya=xe™"

Kypunuira sra 6ynanu. Jdemak, yMyMRil eunm -

) g=C 1+ Cox+ Cse™*+ Cyxe—*
E2KH

y=Ci+ Coxt-e™"(C3+ Cux).

-4- dapcxona Tonwupury

I. TenrnamanapHuHr yMyMHH eUHMUHH TONHHL:
a) y' 44y +3y=0; 6) y' — 4y +4y=0; B) ¢’ +4y +8y=0.
HK: a) y=Cie *+ Coe™ %

6) y-——-e‘*"§C|+ng);
B} y=e~"(Cicos2x4 Cosin2x).

2. TedrnaManapHHET YMYyMUE €UMMHHH TOIHHI:
) Y= 13yV4-36y"=0; 6) yV—8y” + 16y=0;
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B) yY—Bygv 9y =0, 1)y’ =3y’ +3y —y=0
n)) Eagmi ;’gy\%'.+ 129"y =0.
W a) y=Cie* + Cae™ >+ Cse™ + Cee™ ™+ Lo+ Cox;
6) y=ezx(cl+c2x)+e_2x(C3+C4x32;‘
r) y=ex(Cl+Cﬂ+C3x )i o 2
8) g=cos (CiCort Cox®) +sing (it Cort Cox”) +

+ C7+4 Cax.
3. KoWwy MacaJacHHH €4HHI.
a) y’ + 4y +299="0; yl,m0=0, ¥lsmo=15;
6) g =1 ylimo=0st1mo==1i ¥ xmo=0; ¢ lamo=13

ywl x=0=2 .
)K: a) y-_— 33_2‘Sin5x;
6) y=e +cosx—2.
| 4- mycraKus, u

1. TeHraamManapHUHE YMYMH#A eunMH N TOHHHI‘.:
a) 4y —8y +5y=0; 8) y"V—"6y +9y=0;
6) 3y’ —2y —8y=0; 1) y“;—l—y’ =0.
XK: a) y='e"(C|cos%+C2sin-é—);
4x

6) y=Ce”+Cee °; )

B). y=e“'3’(Cl_+C2x)+e*"3x(C3-]-C4x) :

1) y=C\+ Cax+ Cscosx+ Casinx.
2. Kouwmn Macanacuﬂﬁ @JHHT.
a) g =2 +y=0 yliws=1 ¢lmp=—2;

6) "' —y =0, glm0=3 y’1x=o=—-l:_y:’!x=o=l-
K: a) y=(7—3x)e""% 6) y=2+e7"

5- §. Yarapmac Ko PHIHEHTIH OHp XuHCAH Gyamaran
usnkAs auddepeHunan Tenraamanap
Ywoy
gy tay T tay" P+ . ey =Fx),

' ' g y eHr/1aMa
' - , KYpHHHIIAATH T
6v epaa f(x) =0, a1 ..., @, — y3rapmac coHiap i
rg rggmégm) gfeap,uac KosrpuyuenTau Gup WURCAU Ggamazan HU3UKAL
Quppepenyuanr Tedrnama fefiHaau.
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Bepuaran Gnp xuucan GyaMaran YusnKAA anddepennnan tenrs
MaHHHT YMYMHR €UHMH ye=Y - g bopmynara kjpa awnxaawamn,
epaa Y -—MOC OHp KHHCAH TEHIAaMAHHKHF YMYMHEE  €UuMH, Y —
Gepwaran Gup XuHCAH Gfamaran TeHrAaMaHHHr Gupopra xycyend
EUYHMH, _ {

éiy TCHTNAMEHHHT y XYCYCHA eYMMAapH TeHri1aMaHHHr §Hr TOMOMY
ywmby

f(x) =e"P,(x)cosbx+ Qn{x}sinbx]

MaXCyc KYPHHHINFA 3ra 6YArampa anHKMac Kospduunentsap ycyau
Gunar tomwnann. By epaa Y Ba §~— Gepuaran cownap, P, (x) »a
Qn (x) — MoC paBrIAa n-Ba m- Aapaxann MawLaym Kynxasnap. By
Xonaa Gepuaras TeHraMaHHHr XYCYChi e4uMH ¥ KyRHAArH K§puHRIAS
U3MAHAAN: -

y=x"e"{u(x)cosbx 4 v;(x) sindx},
Gy epna r

R +-pk"~ L pok" 2 pa=0
XAPAKTEPUCTHK TEHFAAMAHHHT Y4 8; HAAU3HHWHED Kappanuaury (arap
XapaKTepHCTHK TeHrnama OGyWiaill WAZH3ra sra Oyamaca, r=0);
u:(x) Ba v/(x) —I- papakann K¥nxannap, wy 6unan Gupra / conn m Ba
A NapHHHT KaTTacHrla TeHr. _ '

(%) Ba vi(x) KynNXaanrapHuuHr KosppuunenTnapu 6epuarau renraa-
Mala y YpHMra y HH K§Arawnan CYMr YHUHF uan Ba Vur TOMOHA3PHAATH
yxwaw xaanap KospPuumentaapunu Oup-GupHTa TeHTall HATHIKACH-
Aa Xocah 6yAran aareGpauk TEHFAIaMaANap CHCTEMAcHIaH TORMAAAH.

Arap Gepuarax OHP KHHCAH GyaMaran MM3HKAH  TeRrMans
Fx)=Ff (%) 4+ f2(x) 6Faca, yunnr XYCYCRHA €UHMH y =y, 4-yo G¥nanu, Oy
€pla yi_—— YHT TOMOHH f)(x) G§aran Gepudrak TeHrAaMaHuHr XYCYCHR
€UHMH, y2 5Ca YHT TOMOHH fo(x) 6¥aran 6y TeHrnaMaHMHr XycycHit eunMH.

I-Mucon Yoy '

Y3y’ =9x*
HMSHKIH TEHITAMAHUHT YMYMHA €YnMHNW TOnWHT.
Evnm k'—382=0 XapaKTepHCTHK TenrmaMa Ry=ky=0, k3=
= /3 HAAK3Aapra sra, Gyrapra ywoby gr=1, ya=x, y,=e ¥V**
gi=e~ V¥ dynnamenran GUHMIAp CHCTeMacH Moc Keaaaw, Oy

€pAaH MOC OHP JKHHCAH TeHrNaMaHHRD YMYMHR @UHMHHH XOCHA
KHNaM#H3:

Y=C + C2x+Cse“'3’+C‘e—v’5r.

Bepaaran temrnamaga f(x) =9x% y=0, §6=0, WYHHHT  yYyH
y+i6=0. By con xapakTepucTHK TeBraamaruur HKKaJa ki=Fko=0 Ha-
AW3NapH GKAak GUP XHAAUD, LIYHHHT YUYH r=2 Ba XycycHii e4uM g Hu

Y= (AL +Bx+ C)’=Ax' - B+ C?
KypHHHIEAA H3NafiMR3. *
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y rH
7. ¢’ ¢, yY¥ XocHAanapHH TONaMM3 Ba yﬂas:: :gzgﬁf{ra
rxcf{é Gyinua  AoftnaiuTHpamus  (THK q"3HKHHHI:3[-lﬁ‘IHKaMu3):
yenrnamaja Gynap onania Typran ko3 puLeHTAapHH €

0 | g=Ax'4Bx*+Cx,
0 { ¥=4Ax*+438Bx"+2Cx,
—3 | 4 =124x*+46B8x+2C,
0 | " =24Ax+68,
1] gV=244.

Tonuarannapuu TeHrAamMara KysaMmus:
gV — 35’ = —36A%>— 18Bx —6C +24A=91".
By epaa yan Ba YHI TOMOHAA x HUHT 6Hp XHJ NApaXKanapH OLIHAArH

auk
KoadduunentTrapin Tenraad, A, B, C Aaphu Tondl yayH aarebp
TeHrNaMaNap CHCTEMACHHH XOCHA KHAAMH3:

x| —364=9,
x | —188=0,
X0 6C 4+ 24A=0,

6y epnas A= —%, B=0, C=-—1.
HeMax, § Xycycuil eydM Kyluaard KypHHIIAZ 6ynann:

§= —~:—x‘——Cx”.

BepHaran TeHriaMaHHHTI YMYMHR eHHMH

- x —3x I 2
y=Y+i=C,4 Cox+Ce "+ Cre™ V¥ —x'—Cx*.
2-Mu coa Yuby

| =Ty By =x€5 Yirmo=1, ¥ lmo=3.

M eYHHT. _
Ié‘::lu:luu:r‘.'akc'f‘f-a?c&tl :— 6=0 XapaKTepHCTHK 'rgumaua k::;—-" 1, k-:e :_3 a";lla

' HHEF VyYyH Moc ©u KRHCA
;ﬂai%z::ﬁl—ﬁ;:b HI:IJI-);[‘ ymyuzﬁy euumn Y=Cie*+ C2¢% ynKUnALAH

HOO'FZZ}MM&H“M yur ToMoun f(x) =xe*, y=1, §=0, 1;!-|-£6=l=k,
WyHHHr YYyH r=1; Pi(x) =x, AeMaK, XYCycHii euuM y H

§=2xe* (Ax+B) &xn j=¢"(Ax’+ Bx)

KypHHULLIA H3NARMH3.
an



1- Mucongarn kabu Tonamus:
6 Jy=e"(Ax*+Bx),
—7 | Y=e"(AxX"+Bx+24x+B),
I Yy’ =e"(Ax’+ Bx+24x+ B+ 24x+ B+ 24).

Tenrnamara Kyamus:

Y ~T4 4+ 65=e*(6A—7A +A)x2+e*(63+73—14A+B+4A)x+
+e(—T7B+2B424) = xe*.
By aWHUATHUHr HKKafa TOMOHMHH 70 ra 6§au6 Ba uan xamsa YHT

TOMOHAQ x HHMHT GHpP XHJ AapakafapH ONAHAATH Ko3dPuiienTaapuu
TeHrnal, KyAuAarHHH XOCHA KuaaMu3:

£ 10=0,
x | ~10A=1, 6yepaan A-_=—T'0_, B=._3‘5_,
x* 124 —5B=0, :

P X X2 X
Hemak, xycycuit eunm: y=¢e (__15_35_)‘

YMymuit euum: y= Ce* - Cre¥— e*(_!x;_f__?%) _

Kown Macanacunu ewnus yuy Y HR TONAMH3:

2 x x i
;o x 6x _ ¢ A T T A L
Y=Ce'4+6Cr—e 10+25+5+25 )

Boutnanreny WapraapiaH ¢olifasanus, HXTHEPUI ysrapmacaap

Ci Ba C; napus Tonuw YHYH HH3HKIM anreGpavk TeHraamanap
CHCTEMACHHY XOCHN KMJAaMH3:

I=C+C,, l=C+C,,
3=C\+6C,— . ékn =C,+6C,,

74 51
Oy epaan C‘='E5_’ C2=—12?‘

lemak, 6epuaran Gownauruy IHAPTAAPHH  KAHOATJAAHTHPYBYH
XYCyCHH euuM Ky#AHAarn KypuHMina Gyaagu: .

y=% e‘+~l% e“"-——e’(—fﬂa+%).
3-Mucoua Yw6y
Y +y=(x*~1)e~*+sinx
TCHMIAMAHUHT YMyMHI €MHMMHH TOMMHT.

Euvnm A4i1=0 XapAKTEPHCTHK TeHMIaMa k= i (@=0,
(*=1) maBXym nanuanapra sra, gemax, Moc GHP KHHCIH TEHTAAMaHHHT

are

Y ymymnii eunMH Y= Cicosx+ Cesinx QPyHKUHA K?puuum:fﬁﬂﬁg;:#:];
TenrdaManuur YAr Tomonn ywoéy fi{x) Ba fa(x) ¢yH
fiuFuHICcHAaH nbopar:

fr{x) = (X =—1)e™% f2(x) =sinx,

g = g1+ g2 KypuHKLIAA
LLyHHHS, y4YH TEHFAMAHHHT & XYCYCHI €HHMHHH y ==y + Y2 KYPHHKLLA
H3TaHMU3.

41 yuyH: |
fix)=(2—1e % y=—1, §=0; y+ib=— 1k, k2,
gemak, r=0 Ba y1==(Ax*+Bx+C)e ™
Yz YUYH:

2 (x) =sinx, y=0, §=1; y=ib=i=hi 5k,
aemak, r=1 Ba yo= (D sinx+ Ecosx)x. -
Hyugait kHand,
1 §=e_‘{Ax2+Bx+ C) + (Dx sinx 4 Excosx),
0 ) Fme *(—AL—Bx—C42Ax+B) +sinx(D— Ex) +cosx(E+ Dx},
1 g =e *(A?+ Bx+ C—2Ax—B—2Ax—B+24) +
+ sine{ —E— E—Dx) +cosx(D—Ex+ D).
TonnarauNapHH TeHrnaMmara KyaMH3: )
J 7= (A+A)+e  (B+B—24—2A)x+ e (C+C—
— B—B+2A) +sinx(Dx—2E— Dx) +cosx{Ex+2D—Ex) =
= (x*— 1)e™* 4-sinyx.
y aap
7 HMHF Yan Ba VYHT TOMOHJAapHaard OHp Xud Xaus
gé{ﬁup;:rua::;q?;m uHenTAapHH Tenraab, A, B, C, D, E napHd Tonamu3:
X" | 1==24,
xe” " [0=2B-—4A4,
yle—* | —1=2C—2B+424,
sinx = —2F,
cosx 10=2D,

—

oy épﬂaﬂ Az—g. B=1, €=0, D=0, E=—+. BunoGapuH g Xxycy-
CHIf eYHM §=e_‘(-§+x)—-g—cmx dyHKUHADAH, YMYMUHA eunM 3ca
. —f £ x
y=C cosmt-Cosinx+e (—2——|-x)——2—cosx

dynkunsgay wbopat Gynaan.
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9- Gapexona Tonuwpury
L. Tenraamanunr ywm '
: YMHA YHMHHH TORMHT:
a) y"-—ﬁy'+8y=3x2+2x+l;
6) y: —-6y’+25y=2sinx+3cosx;
B) ¥ +3y — 10y =xe—2:
r) y”--2y'+2y=e"sinx,
a) YV —y=xe* 4 cosx;
e) y’:;—3y’+2y=3x+5sin2x;
X) y — 4+ 4y=8(x"+* L sin2x).
X: a) y=Ce"+ Cot™ = (24224 52x 4 41) ;
6) y=e™(Ccosdx+ Cisindx) + 0 (14cosx + Ssing) ;
B) y=Cie¥+ oo™+l (1 —12x) =%
r) y=e*(Crcosx+ Csinx) —-;—xe’cosx ;

B) y=Ce*+Cpe—*+ Cesinx 4 C,cosx+i2+;—3ﬁe‘—-—‘fsin
£sin.

e) y=C,e‘+Cgez‘+%x-|-—:~(9+3cos2x—-sin2x) ;
) y=e*(C 4 Cx) + 25 45+ 3+ 4xe® 4 cos2x .
2. Kowmw macanacrny eunnr:

) Y=y =32—x%; yl, o=y !
* Xamf) ™ rm)== l
6) ¢’ +y= —sin2x; yl,=,=0y’lx..,=fl ‘!f'

x-=0=l p
X: a) y=e 4 4% 6) y:—.*;-sin2x—--;—sinx-—cosx.

5- mycrakua uw
L. Teurnamanapuunr YMYMHI €UHMHHH ToNuHT:

) ¥ =3y +2y=x—e~* 4.
6) 2y + 5y =29xsinx; ,
B) ¥’ —4y' +4y=sinx.cos2x.

XK: a) y=Cie‘+Czez‘+?'x+%—%e*2‘;
6) y=C |+ Cp Ty (-—5&——!2-3—)-:05.!:- (2x———’2§§)sinx
8) y=¢™(Ci+Cot) + -1 ~ 2 sindx{ 6cosdr) —

1
— 5o (3sinx+4cosx) .

3i4

2. Kolly MacanacHHH eqHHr:
)y’ =3y + =€ (F+x); Ylmo=1, ¥l me=—2;
6} y”!_y’.=—.2x; ylt-0=0’ y'lx-=0=y”|x=0=2;

Ny’ —2y - 2y=4e'cosx; Yl =ne", Y|, =e".

XK: a) y=4(e*—e¥) +%(x2—-2x+2)83";

6) y=e —e "4 x%;
B) y=¢T(2x—n—1)sinx—ncosx].

6- §. ¥arapmac KooPhHUBENTAH OHp XKHKCAH 6yamaran
un3nkKan anddepennnan Tenraamanapia
y3rapmacis BapHaunsaanl ycyas

Bup Kuacam OGyamarad YH3AKAH TEHTIAMaHH CHHIOHHER yMyMHii
yCyAn HXTHEpH YsrapmaciapHu BaphHalUHAAsall ycy/AnAaH nGopart.

Arap MoCc GHp JKHHCAH TEHPJAMAHHRT Y1, 42, ..., Yn dbyraamenTan
cunMap CHCTeMacH MabayM O§aca, y xonna GHp XKuHcau Gyamara

TEHT/IAMAHHHT  YMYMHA euHMH KyfAHRarn KYpuRHIIAA - TOMHAHLIK
MYMKHH: S _

y=Ci1 () +Ca{x}g2+... 4 Calx} Yn,
Oy epaa Ci(x), Ca(x), .., Caf{x) ¢ynxuwanap ywoly TeHrjamazap

CHCTEMACHAAH TOonN#HAaAK!:
[ C{(x) g+ Ca(X) g+ ...+ Calx) =0,
Ci{x) ¢+ Ce(®) ot ... + € (x) ¢, =0,

Cl) Y P+ Co()ys P + ...+ Culx) g7 =0,
| Gy Co gl Cx) g T =f(x).
Hkxsnuun TapTHOaH
Y+ Pi(x)y’ + Pax)y" =] (x)
TeHraMa Y4yH MoC cHcTema KyfMaaTH Kyprunuina Gyaazu:
{c;<x)y.+c;(x)y2=0.
| Ci{(x) Y1+ Ca(M) yp=F(x).
l-Mucon g’ +y=tgx reHrIaMaHAHr YMyMHI €UHMHHH TONKHHT.
Euuw. k4 1==0 xapakTepucTHk TeHrJaMa k,z== =i RAAHINAPTa

sra, WYHAHT YYYH MOC OHpP KHHCAH TeHFAAMAHKHT YMYMHH €UYHMH

Y = Cicosx+ Cosinx 6ynannu. :

Bepunrai TeHrAaMaMMHT XYCYCHE €4HMHHH aHHKMac Ko3dduin-
eHTAGP ycyau épaamnaa ToeMG GYamaiian. Llywnnr yuyw HXTHEpMi
yarapMacaapHH BaprauKaran ycynuaad doidsananaMus, ibHH YMYMHA

€YHMHH

y=C (x)}cosx+ Cz(x)sinx
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KYpHHUIIAG M3NaliMu3, Oy epia C(x) Ba Ca(x) PyHKuMaAnap |
' { Ci(x)cosx+ Cy(x)siny =0,

~Ci(x)sinx+ Cy(x) cosx =tgx
cucreMafiaH Tonuaagn., CHCTeMaHM edcak:
.2
Cilxy=—-=

n"x . N
cosr” Co(x) =sing .

Hurerpanaawpan cyur KyAHAATHAZPHH XOCHI KHJIaMH3:

- o2 a2
0= = § e~ — Loy

=sinxr—In ltg(%+%) I +c,,
Colx) = Ssinxdx= —cosx+C,,

6y epaa Ci Ba Cy — uxTwépuit wuTerpasnaln y3rapmaciaph.
Lyrnali Kuau6, Gepuaran TeHrIaMaHHHT YMyMHH e4nMH

y= (@.+sinx+ln Itg(%-f—%) I ):osx+ (C,—cosx)sinx

y=C cosx+ Csinx—cosxin ltg(i;—-k%) I .

6- dapcxona Tonmupué:
I. Ky#nparu TeHIVIAMAJIaPHUHT YMYMH i eUHMHHH HXTHEpHE V3r;
MAacaapHH BapHalHsiAall ycyau épaamMuia TONHHK:
a) ¥’ =2 +y==; 6) y”+3y’+2y=ﬁ(&1—;
B) y'+y = colsx; Ny +4y +4y=enx .
K a) y=(Ci+Cox)e" +xe*In| x(;

6) y=Cie™ "4 Coe™ ¥ (™" 4 ¢~ %) In(e*+1);
B) y=C|cosx+Czsinx+xsinx+cosx-lnfcos_x[;

N y=(Ci+Cax+ —;-xglnx—-—%xzj e~

2. KollH MacaftacHHH euuHr:

yity=

1 )
sing ylx—§=l' ¥ ';-;"':0-

v T . . .
K Y=-5C08x+sinx — xcosx + sincin|sinx| .
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6- mycTaKua ut

| TenrnaMajapHAHT YMyMAH eYHMHHH TOMHHI:

e
K y==(C\+ \/4—):2 +arcsin—2—+ Cyx)e*.
,7 -— 1
2' y +9"— _\;m M |
. 1
e y=C,cosx+Cgsmx+—ﬁcosxln|cosx+

' 1 . ) = .
4+ 1 /‘cosgx—-——;— ‘+~V—§smx-arcsm( /2 sinx) .

3: yu__yf=_82x.\/l__e2x . .
* 1 « [ x ___eﬂx
K: y=C+Ce"+5¢ (arcsine*+e¢ \/l } +
1 2xy 3
+-§\/(l—le )2 .
II. KouH MacalacHHH eYHHT:

| — i =T,
Y +ay=—3 ,ylx-;—o’-‘"r-; "

sin“x

: 2
K: y= —cos2xIn|sinx| —xsin2x—cos’x.

8- wamynaeuil yucod TonwupurAAPY

1. dupdepenunan TeHTIaMaHHRT yMYMAH eUMMUIRH TOMHHL:
1.1 3(y+y)dy+ V2+y'de=0.
1.2. (3+e)yy =¢"

1.3. ylny+xy =0 .
1.4. gxdx—- Qydy =x"ydy — 2xy dx.

5. gy L= +1=0.
1.5. yy 1—92
1.6, ~Ji+y’ dx—ydy=x"ydy .
1.7. 2x+2xy2+'\f2—x2y’2=0.
1.8. xdx—ydy=yx'dy—xy dx.
1.9. J1—2"y +xy’+x=0.
1.10. (&4 8)dy—ye'dx=0. ,?
111, x\/5+y2dx+y\/4+x dy2=0.
1.12. 6xdx—6ydy=2x"ydy —3xy dx.
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118, 4xdx—3ydy=3x*ydy — 2xy’dyx.
L4 x/3+y2dx+y\24 Pdy=0.
115, y(44-e9)dy—e'dx =0 .

116, V5447 4 yyy/T—xt =0.
117, 6xdx— 2ydy =2yx’dy — 3xy’dx.
1.18, \/5+y2dx+4(x"’y+y)dy=0.
1.19, x'\/ﬁ?—}-yy'\/l-i-_xz=0.
1.20. (é**+5)dy+ye*dx=0.

1.21. \/4—x2y’+xy2+x=0.

1.22. 6xdx —ydy=yx’dy— 3xy’dx.

1.23. (1 +Iny) 4 xy’ =0.
1.24. (1 4-&")yy’ =¢".

1.25. \/3+y dx—ydy=xydy .
1.26. 6xdx —6ydy=3x"ydy—2xy’dx.
1.27. x\/4+ysdx+y\/l+x’dy=0.
128, (14e*)y =ye*. '
1.29. /3442 + \/I —Pyy' =0.
1.30. 2xdx—ydy=yx’dy— xy’dx.

2. Nudpdepenntian TeHrnamanuur YMYMHA €YHMHHH TORHHT:

2.1 2x—y)de+ (x+y)dy=0. 2.2. (* 4 y*) dx 4 2xydy =0,

2.3. xdy-—ydy= \/xg_+y2dx. 24, y'.—_.-—f:;"-'-.
2.5, (¥ —xy)dx+ 2.8. ¥nsdy—yde=90.

+ (x* — Zxy) dy=0. Y
2.7. (xyei+y2)dx=x"e%dy‘ 28 (x—y)ydr—r'dy=.
2.9. xyldy= (x*+y%)dx. 2.10. ("~ dx=2xydy.
201 Pdx= (xy—x))dy. 212, (y*—2xy) dx+ x'dy—o,
213, xy+ 4?2+ xg) o 2.14. xyy' =y’ + 24",
2.15. 2xy -y=x’4 4. 2.18. (Sxy—x%)y —5y?=0.

217, xy =4 /27 Ly 4.

2.18. 4y'—_.—;f:—+1oi+5.
219, xy =3 \/2x*+4* 4. *

2.20. i (25" 4 2xy) =24 9y — o2,
e y’( xi}y y)=x"42xy—y
221 xy =T 2.22, y=—=2+2%
24 +3x% 2~y
2.23. xy'=y(1n-f_--1) . 2,24, xy"-—-yz(xq.y)[n_x{{'i_
318

y ' — = xto
2.25. xif =y—xe" . 2.26. xy' —y=xig—
= v = Y
2.27. xy =y—sec”, 2.28. xy’_-ycos(lnx).
Pt e 2.30. xy = ‘\/X2+y2 +y.
229, y =i o

3. Koln macanacHHH €49HHEC.
n

3.1, xy —y=xcosx; y(?)=l.

3.2. xy'4+y=4x% y(1)=0.

3.3. ycosx+ysinx=1; y{0)=1.

34. y42y=xe *; y{0)=—1.

2y =1.

3.5. Y — X xgt y( )

3.6. y —ycosx=sin2x; y(0)=—1.
- % y(0) ==

3.7. y""‘m—(x-Fl) ; Q‘( )—*l 3

3.8. y+42xy=—2+% y(])=se .

3.9. y’+%’—=x3; y(l)=—+.

310, y—L=x% y(1)=0.

X
31y — L 20y =1

== o
x x

. !
3.12. y’—{—%zsmx; y{ﬂ) =—.
3.13. y’—%=xsinx; y(%):l .
3
3.4, y - — o= x4 20; y(— 1) =7

x+42
3.15. y — xil =e*(x+1); y(0)=1.
316,y = y(0) ==
3.17. y — ff: —e x4+ 1)2 y(0) =1
]

i It
3.18. y +ytgx=cos’x; y(7)=3.
3.19. y’+ygosx==-;—sin2x; 4(0)=0.
=1t (1) =3
3.20. ¢ A i 2
sinx _ ‘ny__ 2
321 y+L="0 y(2)_ 2.
3.22. xy +y=Inx+1; y(1)=0.
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3.23.
3.24.

3.25.
3.26.

3.27.
3.28.

3.29,
3.30.

y'ctgr —y=2cos’xctgx; y(0)=0
xy' 4 (x+ Dy=32’"% y(1) =0.
(xy’— 1) Inx=2y; y(e) =0
y=x{y’ —xcosx}; y(%)=0

xy’ —2y=2x"; y(1)=0.

Yy 4-ytgx 4+ sinx; y(0) =0.

(**+ )y +4xy 3 y(0)=

¥+ :i y=-=— y(O)—in5‘

4. Kolln MacafaCHHHRr eYHMHHH TOMHHT:

4.1.
4.2.
4.3,
4.4,

4.5,

4.6.
4.7.

4.8,

4.9.

4.10.
4.11.

4.12,

4.13.
4.14.

4.15.

4.16.
4.17.

4.18,

4.19.
4.20.
4.21. y

Y —ytgx=—2y'sinx; y(0)=1.

¥ —~y=xy% y(0)=1.

4y 4+ 2%y = (x*4+8)e~ Y% y(0)=1.
Y —y=20"% y(0) =7

3y + 2y =2xy -~ g(0)=—1.

xy —y=—g* (Inx+2)Inx; g(1)=1.
g A4Sy = 4(x3+1)~‘-’“‘92;9(0)=1-

yx*l-y-—, y(l)=3
2y’ +3ycosx= (84 12cosx) ey~ s y(0) =2.

g+ 4y =4 (1 — &%) y(0) = —1.
2(y' +xy) = (x—1)e*—y% y(0) =2,

2y’ —3ycosx= —e " (243cosx)y~"; y(0) =1.

¥ +ry=(x—1)ey’; y(0) =1

xy' +y=ylng; y(1)=1.

2y’ 4 3ycosx=e* (24-3cosx)y~'; y(0)=1.
2y +ycosx =y~ 'cosx(l 4 sinx); y(0) =1.
2(xy +y)=xy"; y(1) =2.

X +y=2Inx; y(1) =

3(xy’ +y) =y’Inx; y(1)=3.

3xy’ +5y—(4x 5)y*; y(l)—l
2xy=2x"y"; y(0) =

320

4.22.
4.23.
4.24,
4.25.

4.26.
4.27.

4.28.
4.29.
4.30.

5. Hndodeperunan TeHrMaMaHHHT YMYMHH MHTErpajHHH TOIMHHI

5.1.
5.2.

5.3.
5.4,

5.5.

5.6.
5.97.
5.8.
5.9.

5.10.

5.11.

5.12.

5.13.
5.14.

5.15.

5.16.

2y +y) =xy"; y(0)=2.

¥ +y=xy* y(0)=1.
¥ +xy=(1+x)e™ "y y(0)=1.
2(y +xy) = (1 +x) e~ y% y(0) =2.
2y — 3y = — (58 +3)¢"; y(l)-—
2xy’ —3y= — (20£*+12) ¢*; y(l)— QW
Bry — 129 = — (5x*4+3)¢%; y(1) =2
2(xy’ +y) =y’Inx; y(1) =2.
xy +y=uxy’; y(I)=L.

(4°+ysec’x)dx+ (2xy +tgx) dy=0.

3 gy g,
(x2 e )dx —x;dy g.

—f-;dx ———-—dxy:'l y=0.

(5" +cosx)dx + (Bxy*+ ) dy=0.
(siny +ysinx +—) dx + (xCOSy—cosx—l-?') dy=0
xylde+y(x* 4+ ") dy=0.
(327 + 6%y + 3xg0) dx+ (24° + 35%y) dy =0.
(x2—4xy—2yg)dx+ (y2-—4xy——2)c2)dy=0.
e?dx + (cosy+xe¥)dy=0.
dr_ xkd g
v 7 dy=0.
(xy2+i)dx+ (x"’y-—-i)dy=0.
& _ g

. Y 1 _
(2x—-1-——x?)dx-(2y—-~;)dy._0.
(374 4yt dx+ (Bxy+ ey dy=0.
(sin2x-2cds(x+y}')dx 2c08 (x+y)dy=0.

l+xy —xy
e =

(aipte)—arm=0.
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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,

(cos (x+y°) + sinx)dx +2ycos(x+ y*) dy=0.
(6xy? + 45 dx + (65°y +y) 2dy=0.

24 2,525 — 2 os P =
(3x —|-?’:os y )dx 7 cosTdy 0.

(Tt )t (i)
(m+y)dx+ (x+ Ve )dy=0.

(l(}xy—-r—) dx+ (5x +=t g siny"’) dy=0.

(5x° — x*ydx+ (5x y—y)dy:&
(x—gldet xty)dy

A4y '
3x%e%dx + (% — 1) dy =0.
(3x"y+ 2y +3)dx+ (x* -+ 2x 4 34°) dy =0.
Y 4 1 Y
?—COSde— (7cos7+2y)dy=0 .

dy==0.

(xe"—l——y?—) dx—%dy=0 )
X

xeldx & (xiye’ + tgly)dy=0.

(1+—; ef)dx+ (1 — ?eﬂdy:().

6. Inddeperunan TeHrTaMaHHHT YMyMHH €UMMHHE TONHHI:

6.1.

6.2,
6.3.

6.4.
6.5.

6.6.
6.7.

6.8.
6.9.

trs - =} 6.10. =
¥ty tgx +x2+19' 2.
v xinx=y". 6.1 tgx-y ~y' + sillu,:
Y= _i‘ 6.12. (145 y" +2xy=
P y*'+xy’—1 6.13. y" - ctg2x+ 2y =(
g — xi’l =x{x—1) . 6.14. tgx.y" =2y".
yictgr 4y =2 6.15. Xy 4 xy=1.
xy”’+y”=*v,-l";- 6.16. y"+2xy'2=0.
xyur_?yu:% 6.17. xyn=y_f+x2_

H = H'f__ -l'___‘_
xy -I-xy 6.18. xy y'_x,
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6.19. xy'” +y'=1. 6.25. %y x% = \/* .
6.20 (x4 1)y +y =x+1. 626 y"lgx=y"+
h"_ ]

6.21. xy”" 42y =0. 6.27. Xy +x'y
6.22. xy"”+y’ +x=0. 6.28. xy 4y =Inx.
6.23. y"'tg5x="5y"". 6.29. xy’ —y =2x5%¢".

6.24. (1+sinx)y” =g’cosx. 630, xy'=ylnL.

7. Koiun macanacHHu euyuur:

7.1 y”y +1=0 y()=—1, y(l)——
7.2. g’ =yy"; y(0) =1, ' (0) =
7.3. +36=0; y(0) =3, y(0)=

74. 4yy”-—y—l y(0) = 3, y(O) 2

7.5. y’=18¢" y(l)—l.y(l)=‘
7.8. y“_2—-y,y(0) 2, y(0)=

7.7 -$—2yy”-0 y(0)y=1, 9(0)_1
78 ¢y +9=0; y(l)=1, y'(1)=3.

79. 4y y”=y*—16; y(0) =2+2; v (0) =2

710. gy 4y =0; y(0) =1, y'(0) = L.
7.1L g ”-—4(g —1); 9(0)=v2, y'(0) =v2.
7.12. g =0; y(0)=1, ' (0)=2.
7.13, y”+2yy '=0; y(0)=1, y'(0) =1.

7.14 "tgy._Qy'?, y(l) =3, y'(1)=2

7.15. y"y* 4+25=0; y(2) = —35, Y (2) =

7.16. y(l—lny)y”+(l+lny)y =0 y(O)—l y(0) =1
717, g (14 y) =y’ +y y(0) =2, y(O)-— :
7.18. y'’+ 18sinycos’y =0; y(O) =0, ¥ (0)=
719, 2y =y"%; y(0) =1, ¢/ (0) =1.

7.20. 4y +4=0; y(0)=—1, y(0)=—2.
7.21. y”(1+¥2) By” y(0) =0, 5 (0) =1.
722 gy =y =y" y(0) =1, y'(0) =1.

128, y'=y e” y(0) =0, y'{0)=1.

7.24. y”—32y g4y =1, y "(4) =4.

7.25, y'= — 2y3, §(O) =5 ¥ (0) =2 .
726 " =y'— 16 y(0) =22, y (0)——{-
7.27. 4y “1‘*‘? y(O) = ¥ (0)

728, y”=1—y"% y(0) =0, y'(0) =

7.29, y”(2y+3)—»2y .y(O) =0, y (0)—
7.30. gy —2yy’Iny= =y'? y(O)—l y(O)—-l
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8. Dnddepeniinan TeHrNAMaRHHT YMYMHH €YHMHHH TOMMH #A. ' —y —9y +9y= (12— 6x)e".

8.1. yV4y"=12x+6; AR —
8.2. g4y 4y =2—3x% .8y 5y + 7y —3y=(20—16x}e™".

83. ¢V +y =422, _ . e, y 4y —y —y=(8x+4)e".
84. y 43y 42 =1~x; ' ' 0.7. ¢ 6y +9y'= (16x+24)¢".
85 y +y'=86x"—1; . 9.8, y 43y +2 = (1—20)e"".

pe. g6y —3y = (4x+2)e
0.10. y '+ 2" +y'= (18x+21)e™. -
Bl y 42y —3y' = (8x+8B)e”.
012, ¢~y —4y' +4y=(T—6x)e".
0.13. y —4y 4y’ = (x—1}e".

) _ 9.14. y" ' —2y —3y'=(8x—l4)e™".
9.15. y ' —3y —y +3y=(4—8x)e".
9.18. 4 —b5y 48y —4y=(2x—5)e".
90.17. y” 5y +7y +3y=(16x420)e*.
9.18. ¢ '+ 4y +4y' = (9x+15)e".

9.19. y ' —3y 4+ 4y=(18x—21)e™".
9.20. ¢ " —y —5y —3y=— (Bx+4)e".
9.21, ¢y 'y —2y = (6x+45)e*.
9.22. 4" —2y 4y = (2x+5)e*.
9.23. y ' —7y 415y —9y=(8x—12)€".
9.24. y'—y —2¢y'=(6x—11)e™".
9.25. v ' —y —y +y=(3x+T)e™.
9.26. v —6y +9y =4xe*. - '
9.27. y + 4y +5y + 2= (12x+16)¢".
9.28. 4 —3y +2y'=(1—2x)e".
9.29. y ' —5y 43y +9y=e"*(32x—32} .
9.30. y —3y + 2y= (4x+9)e*.

10. Hndpdeperunan TeHraaMaHuur YMYMHE eYHMHHH TOMNMHI:

8.6. y +y =49—24x*;

8.7. y"—5y"+6y'=6x"42x—5;
88. ¢ —y =6x"+3x;

8.9. y"Vtdy 4y =x—x*;
8.10. y"'—2y =3x"4x—4;
841,y —y =x"4x;

812 7y —y'=12x.

8.13. ¢y — 13y + 12y =x—1;
8.14. y"—3y" 43y —y'=2x;
8.15. 4+ 3y '+ 2y =324 2x ;
8.16. gV 4y '=x; _

8.17. ¢ —y =5(x+2)".

818, vy ' —y =3x7—2x+41.

8.19. 4" —y"=6x+5; “

» B.20. gV —24 4y =2x(1—x) ;
821, ¢y —y =4x’—3x+2;
8.22. y"'+3y"+ 2y =x"+2x+3;
8.23. "2y +y =2t r+1;
8.24. y"—3y +3y" —y'=x—3;
8.25. y"—5y"+6y'=(x—1)°;
8.26. y'—y"'=2x+3;

8.27. 4" 24"+ 4y '=124"—6x;

8.28. y"+6y"+0y"=3x—1; 10.1. ¢’ 4 y=2c0s3x—3sin3x.
8.29. 3y 4ty =6x—1. 10.2. y" —4y +4y= —e**-sindx.
8.30. 4 — 13y + 12y =18x2—39. ' 10.3. ¢ —4y +8y=¢&"(—sinx+2cosx).
9. NudpepeHunan TeHIAMaHWHT YMYMHA eYMMHHH TOTHH 104,y 42y =4e"(sinx+cosx).
9.1. ¢ +4y +3y'=4(1—x)e ", E 10.5. y:+2y:+5y=_—ﬂ inx.
0.9, 44y — 3y — —Axe - : 10.6. 4”46y + 13y=ce x-c‘os5x‘
y —4y —3y ; 10.7. y' —4y +4y= —e*-sinbx.
9.3. 'y -3y —2y= —dxe*; 10.8. g’ —4y + 8y=e" (—3Isinx+4cosx).
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10.9.

10.10.
10.11.
10.12.
10.13.
10.14,
10.15.
10.16.
10.17.
10.18.
10.19.
10.20.
10.21.
10.22,
10.23.
10.24,
10.25.
10.26,
10.27.
10.28.
10.29.
10.30.

11.2,

1.3,

11.4.

11.8.

11.9.

¥y’ 4+ y=2cosTx —3sin7x.

¥ 2y = —2e" (sinx 4 cosx),

Y’ 42y = 10e"- (siny 4 cosx),
¥’ 42y +by= —cosx.

g +y==2cos7x4 3sin7x.

Yy —4y +4y=e**-sinbx.

¥+ 4y=e*cos3x.

¥’ —4y' +8y=¢€*. (2sinx —cosx).
¥+ 2y 4+ 5y = —sin2x,

¥+ y=2cos5x + 3sinbx.

¥+ 2y’ =3¢". (sinx 4 cosx}.

¥’ —4y 4+ 8y =¢*- (5sinx —3cosx).
¥+ 2y + 5y= —17sin2x.

"'+ 2y =e*(sinx+cosx).

Y+ 6y + 13y=e" . cosx.

g+ 6y + 13y=e"**.cos8x.

Yy’ — 4y +4dy=e*.sin3x.

Yy’ —4y +8y=¢e". (3sinx 4 5cosx).
¢+ 2y 4+ 5y=10cosx.

Yy +6y + 13y=e"3*.cosdx.

Yy 42y’ =6e* (sinx 4 cosx}.

¥+ y=2cos4x+ 3sindx.

. Ko macanaculn euunur:

Yy’ ty=

e )t v ()

40—
e y(0)=In4, ' (0) =In4—2.

6y 8y =
¥ Y +8y ot

y' =2y =

Yy —3y + 2= +°’x_,; ¥ (0)=0, & (0) =0

Y H16y=—1 y (0) =3, ¥’ (0)=
y"+y=4ctgx‘ y(i)=4 yf(£)=4_
v y(O)—+3 y (0)=0

1 y(0)=0, ¥ (0)=

y"+:rty
¥’ +6y +8y— 92*
') y_i X, — 4 _i
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__%; g (0)=143103, ¢ (0) =101n3

Lh.10,
1111,

.12,

11.13.

11.14.

11.15.
11.186.
1517,
11.18.
11.19.
11.20. y

11.21.

11.22
11.23.
11.24.
11.25.
11.26.
11.27.
11.28,

11.29.

11.30.

Y y= s y{0) =1, y'{0)=0
yn+3y/_

o ()%

Casx

31,, y{0) =In4; y' (0) =3(1—1n2) .

Y =3y 4+ 2yy=—- + _x, y{0)=143ln3, ¢ (0) =5In3 .
y”+4y=8¢tg2x' y(—)= . (—)=
¥y =—rs () =1, ¥ (0)=

¥ 3y +2y= + .y(O) 0, ¥ (0)=0

y"—ﬁy'+8y=l—+%_-ﬁ-; g(0) =142In2, ¢ (0) =6In2,

e
fe = . y(0)=In27, ¥’ (0)=1n9—1.
¥ —y e y(0) =In27, y'(0)

v ay=— o(F)=2 v (5 )=

9y +18y=—27 1 y(0) =0, y (0) =0
y”+4y_=4ctg2x' y(—)=3, y'(fi)=
Y+ hy=— wm, y(0y=2, y'(0)=
e s (i
' —3y + 2= 3+‘e—x‘ #(0) =1+8In2, g (0) = 14In2.

& : .
! f — - = = —l 9‘
¥+ L y(0) =1In27, y’(0)=1—1In

.
L. 4 = ! =0, / 0 =
Y =6y +8y=""= 4(0) ¥ (0)

y(0) =4 In4; ' (0)=3(3In4—1)

yn _3yr= e~

—3x '

y”+l6y sm4x ( ) 3 y( )
Y —3y + 2= ':'_x, g(0)=1-+21n2, ¥ (0)=31n2.
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7- §. Andpepentipnan TEHTA2MaNap CHCTEMAJAPHHHE YU
8.7.1. Ywby (
Y1=F1(%, 41 Y5 ... ),
Yo=F2(%, Y1, Yor 0 ),
Ya=Fal2, 91, Yo ..., 4)

AupdepeHuHa TERMAMaAaD CHCTEMACH HOpMaA cucTema JeHnaanu,
€PAA Y1, Y2, ..., Yn — 3PKJIH Y3rapyBuM x HHHT HOMABAYM PyHKunanapn.
By cuctemann KanoaTaanTupyBuK Yi=1(x), yo=92(X), ... ya=1pa
dyHKUNANAD cHCTeMacH Oy cucTemanune ewusi nefinnany.
Bepuaran anddepenunan TEHrIaManap cHereMacH yuyn K
Macanacy Wynaal €UHMHH TonHwaad nGopaTkH, 6y eudM x=uxp

Gepunran Yil smgy=V10 Yol sy, = Y20 oYl kg =Yno OOLNANFHY 2

MapHH KAHOATAAHTHPCHH.

HopMan cucremanuur yaymui evuny ze6 n ta Ci, Cy, ..., Ca UXTHE]
yarapmacnapra Gorauk Gyaran

yl="pl(xs Ch C2’ ety C,‘),
y2=q:'2(x, Clt C?, ey Cn),
Ya=9,(x,C,, Cy ..., C))

pyHKuHsAap chcTeMachra afiTmnann. By eunm GepuaraHn TekrJama
HXTHEDHE Y3rapmachapHuur Xap KaHnai MyMKeH 6Yaran KuiMaTaag
Aa aHHMsTra afNaHTHpaaM Ba GepraraH GowNanFuy waptraap
K2HOATIAHTHPAANTAR KUAHG Tannanca, KowH MacafacHuumr €qH)
6¥naan.

Yuymalt eunmaan HXTHEPUA  §3rapMacrapHuHr MYMKHE 6yar.
Gaban KufiMatiapmaa Xocma Gynagurai eunmaap xycyculd ewumm
AeAHNAAH.

8.7.2. HopMan cucrematn eyntnnur ycyanapuaaH Gupu Homabay
PYHKUHSNAPHH  BYKOTHW YCyan Oynu6, y n ra + Anpdepenuu;
TEHIJIaMaJap CHCTeMacHHH GHP HoMaBayM GyHKUHAAM GHTTA n- Ta
THOH ARddeperumran TeHrnaMara KeJNTUpAIH.

I-Mucoa Yuby

{y'=‘y+z.

Z=y—2z

addepenunan TEHTIAMalap CHCTEMACHHH y|,,0=2, Zlimo=0 Gon
MaHFHY WIAPTAADAA EUHHT.

Eunw. HoMabiym ¢ysxuan z wn AYKOTHW  y4yH Gupupe
reHrAaMank x 6Yinua anddeperuyainaiimus:

yh‘ — y! + 2.!’
328

6y epia 2’ VpDHMra YHHHI WKKHHYM TeHrAaMafaH - aHHKJIAHraH
HOLACHHH KYAMH3: :

y”:y’-}-y-—z.

A H
SHAM 2 YPHHTA YHHHT GHPHHYH TeHrAaMafaH OIHHTaH HPOLaCHH
K¥iicaxk,

¥ —2y=0

2 _9= THK
TeHr/aMa Xocud 6Ynand. By Tenrnamanuur k°—2=0 XapakTepuc
TeHMaMacH k= V2 Krausnapra sra. .
Hemak, yMyMHi ednM KyiinAarnya €3HaatH:

y=C]eﬁx+Cge_ﬁx-

aH
2 YUyH YMyMHA eUYdMHW CHCTeMaHHHT OHDRHYH TeHrJaMachi
TONaMA3: . '

z=y —y=C (2 — e "= Co( YT+ De™ "

aH
Hxtuépuit yarapmacnapar tonmw yuyr OGolllaHFHY LAPTAapA
dofiiananaMH3:

Ci+Ge=2,
C\2 —1)—Co{ 2 +1)=0.

By epaan:

[UyHnaii Kuau6, 643 HANaSTraH XycycHii eunm Kyfinaaraia 6yraam:

y=(v7§+l)eq§x+(l__'_\;2)e—ﬁ;’

/32 x E-Ex
3=¥|€'\']r§ —-\]Te vEr,

8.7.3. Arap and¢epeHunan TeHraaManap HOpMan cucare::gg:;l:;
YHT TOMOHNApH HOMAbAYM yi, Y2, ..., Ya q;yuxuuﬂna]:;{racﬂ e
YH3HKIH pyHkiMarap 6yaca, g Xxo1aa TeHrNaMaJaap CHCTe ! oL
CUCTEMQ NERHAALK. 1 T2 HOMABAYM Y1, Y2, .., Yn QYHKu"““agHK Ratiran
Kosdduunentaapy yarapmac Gyaran, n Ta HH3HKAH P
TeHr/1aMaJftap CHcTeMacH KyHWIarW KYpuHHWra 9ra:
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yi=aw+aust . +ary.
Yr=asith+ Attt .. + sl
Yo=0uth+ Cfot - Qi
By cucTeMaHHHD €UHMH
yr=aie", ya=ase™, .., yn=rx_ne“
KYPHHRILAA H3NaHAAW. Y1, Y9, ..., Ys JapHH Oepuaran audpepeHHan

TeHnIaMagap cucTeMacura Ky#uo, o, as, ..., @, Aapra HAc6aTan YH3UKIH
anreGpanK TeHrMaMajap CHCTEMACHHH XOCHJ KH/1aMU3!

(a—k) a)+a00F... 4 a;,2,=0,
@y, + (ap—k) o+ ... +as,2,=0,
an]q'!+arx2a2+‘“+ (anu_k)a'n=0-

k Kyf@rmarn n- AapaxanH TeHryiaMajlaHl TOMHAaAH:

ay—k - )z e Qg
as App—k ... 0y, -0
a, Q.9 ann__k

By tenrnama OGepnirar . andrpepeHunas TeHraManap CHCTEMACHHMHD
XapaKTepPHCTHK TeHrJaMacH fefusafd. kR HHHr TypAu KuiiMataapura o),
a2, .., Ga JAPHHHT MaBIYM TYNJIaMU MoOC Kenafu. XapaKTepHCTHK
TEHFAMAHHHT HAAHINAPH Typanda GYAcHH: &), ke, ..., Ra

Y xonpa k) waguara GUPOPTA ai1, G2, ®al, ..., Gei TYTIIAM MOC KeJnG,
yHra OHpHHYM €YuM TYFPH KeAalu:

R b x b
Yn=ot1€ , Yo =0y € sy Yn =00 € .

ynra yxwaw ke UAAH3TA a2, G22 ,... G2r TYIVIAM MOC KeNajAH, YHIa
¥3 Hap0aTHAA HKKHHYH eYHM TYFPH KeJajH:

kzx Ry x ’ ey x
Yro=0 2", Y =028 " 1o, Yrg =0l ~ .
ky WIIM3TA ehpi, Cazy..., Gnn TYIJIAM MOC KeJlaAu BA YHTA f- @4HM TYFpH
Kenamu: ' '
L% R k. x
=018 "\ Ysga==0 o€ ity Ypa= 08

DyHIaMeHTal euHMAAP CHCTeMACHHH XOCHJ KHJAHK. YMyMHil eunM
KyAMaarH KYpHUHHILAa E3HAaln:
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=Ciyn -+ Capiz+ ... + Cathin
" g|2=C1y21+C2y22+...-l-Cnyzm

!;fn = Clynl + Cetfuz+ - + Crifan
2-Mucona Yuby

{y‘=?y+32,
2 =6y+4z

TEHTIaManap CHCTEMACHHHHT YMYMHHA eUHMHHHM TOIHHT.
E un w. EunMHK y=ae®, z=pe" KypHRHWAA H3J1aliMH3.

XapakTepHCTHK TEHTAAMaHU Ty3aMK3:

T—k
6

43_k |=0 ékn k1 — 11k 410=0.

YHuREr unnnanapn:"k|= 1, ko=10 — XaKHKHA Ba Xap XHA COHJAp.
a) ki=1 Aa o Ba {§ JapHH TOMHW YYyH Ty3n/aalnHraH CHCTeMa

Ky#fHaaruya 6ynann:

{(7-—1)05-}-3[3:0, S {6a+3ﬁ=0,

6o+ (4—1)p=0 6a+38=0.
Yunur Gutra o =1, pi=—2 eqﬁmunu onafiank. k=1, ar=1,
fi=—2 ra Moc XycycHil eunM KyfiHaard KypuHuwaa Gynanu:

yr=¢", z1=—2¢"

6) k2=10 na « Ba f Jap KyAHAArH CHCTEMajaH TOMHJAAJH:

{(7—10)a+3s=o, S {—3a+3s=o,
60+ (4—10)p=0 6z — 6 =0.

By TeHrnamaHuAT qz=1, fo=1 eUNMHHH ONalAHK. k2==10, as==1,
Ppe=1 ra moc xycyculi edum :

H

yr=2e'" zo=¢'™

K¥puHUIIZa GyAaiH.
Ulynpaéi xuaub, Oy Xxonnga dyHaaMmeHTaa cucTeMa KyiHparuua
Byaagu:
yi=e, yo=e'"”,
2= —2¢* zo=e'%
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YmyMHii eunm:

y=Cityi + Coys, éKH y=Clé;’+Cze'°”‘-
2=C1z14 Caz2 z=—2€_le’+Cze]°“
3-mucoa Ywby
{y’=—7y+z,
2’=—2y—52

CHCTEMAHHHI YMYMH#E €YHMMHHM TOOHHT.
Eunw. EynMrM KyHudard KypuHHIILa w3nafiMus:’

y=ae, z=pe*
XapaKTepHCTHK TEHTMaMaHH Ty3aMus:
—7—k 1
—2 —5—k

Yuuur napusnapn: k) o= —6i '
: P R12=—02{— KOMOAEKC cOHNap. k= — 64 yuyH
o Ba § nap KyAumari cucTeManaH TOMHAALM: iy

=0 ékn & 126+ 37 =0.

{(—?-1—6—-3) atp=0, {(—1—5) a+p=0,
—2a+4 (—=546—i)p=0 —%a+ (1 —i)p=0.

Cucrema‘ﬂ= (1+1) a Tenrnamara kearupuaain. By epJJ.a-H a1=1 fecak,
Ppi=14i bi=—64i a=1, =14 coHnapra Moc xycycuil e4nm:
—64i)x - i — ax _ N .

y =TI =g =t O (g5 x - ising) = ~%cos x4 ie~Psing ;
2= (1 4i)e' "= (] +i)e~¥(cosx -} isiny) = e ~*(cosx —sinx+
+i(cosx+sinx)) =e % (cosx —sinx) +4ie "5 (cosx+sinx) .

IOKophaa Ttommaran XycycHW euMMAa YHHHF XaKHKHH Ba MaBXyM
KHCMJIaDHHK aN0XHAa-afoXHia oG, HKKHTA €YHMHA XOCH KHJaMH3,

yiAap Gepnarad audpdepeHunas TEHIIaManap CHCTEMaCHHHAHT ¢yHOa-
MEeHTaJd eUHMJIAPH CHCTEMACHHH XOCHJ KHAAIM:

_ y1=e"%.cosx, go=e"%.sinx,

zi=e"%(cosx —sinx), z2=e % (cosx+ sinx),

¥ xoaza Ge

HAraK crcrema - .
6 nanu: P HHHF YMYMHHA €YAMH KYBHAArH KYPHHMILAA

y=Cip1+ Coyz, ékn y=e~%*(Cicosx+ Casing),

Z=Ciztt- 0oy 2= (C (cosx —sinx) + Ca(cosx+sin) ).
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XapaKTepHCTHK TEHIMIAMAHHHT HKKHHYW: Rp= —6—{ HWAAM3HAAH
(olizanaHcak, AHa ULy eUHMNAPHH XOCHA KHAaMH3.
4-Mucoa Ywdy

¥ =by—z,
Z=y-+432
TeHIaManap CUCTEMACHHHHT YMYMHH €4HMHHM TOMHHT.
E 4 w. CucTeMaHHHT XapaKTePHCTUK TEHFAAMacH
5—k —I
1 3—%

Kappaau uagusnapra sra: ki=ke=4. )
E—4 WKKH KappajH HIAM3ra MoC XyCycHil eunm KyHuaard
KypHuHLIra sra GysalM: :

==(} ékn k2—8Bk+16=0

y=e"(aixta2),

z=e"*(Bix+PB2).

o Ba P AapHu TOMHW y4yH y, z, y', Z/ AapHu Gepuirak cHcTeMara
KyAMU3: ' :

a1+ 4 (ax+a2) =5(wix+az) — (Bix+P),
B4 4(Prx+B2) = (x4 a2} 3 (Prx+B2).

X HHHF QAHAACH KosPOHUMEeHTIapHH Ba 0304 XaiJapHH TeHraab,
Kyiiuaary anreGpank TeHNMlaMalap CHCTEMaCHHH XOCHJA KHAaMH3:

{4a]=5a|"‘"‘ﬁ| Ba {a,+4a2=5ag—|32,
4B, =o,+3p Bi+4B, =0+ 3B
By epaan: '
a1 =p1, a2 —Pr=o1=P1. HaH o1=C1, a2=C2 (C: Ba C2 ~— HXTHEPHH
yarapmacaap) ae6, pi==C, pe=C2— C\| Hu TONamu3. JleMak, cucreMa-
HHHT YMYMHHA edHMH
y=e'x(Clk+C2).

z2=e"¥(Cix4C2—C1)

kypunnulga 6ynaau.

7- da,‘p‘c‘xoua TORWHPUFY

I. Kyfiunara Oup MHHCAH (:Hc;re'ma.napﬂuﬂr YMYMHH eYHMHHH
HOMaBAYMAapHH RYKOTHIL ycyaHaas ¢ollalaHMail TONMUHT! :

333



) {y’=—7y+z, - Y =y—ztw

2= —2y—>5z, B) 12 =y+z—w y=z2+4w,
6) {y!=y—“32, w’=2y—2. 0 z =w+y‘ y|x=0=_ 1‘ z|x=0=l ' w|x=0=0 *
2 =3y+z : w=y+z,
K: a) y=e~%(Cicosx+ Cysinx), ' O | |
z2=e 5 ((C/+4 Ca)cosx— (C: — Co) sinx): K: a) y=§8_x+§€2”+?9_2xr
6) y=¢&"(Cicosdx+ Crsindx), | 1 o LR
z=e*(Cs5in3x — Coc083x); z=3¢ +5 T3¢
B) y=Cie* + Coe®* + Coe ™, w = — e e
z2=01e"—3Cse™"* )
w=C "+ Coe®™* —5C3¢~*. 6) y=—e %, 2=¢"*, w=0.
2. Tedarnamanap CHCTEMACHHHHI YMYMHN €UMMHHH HOMa'bJy '
HH HYKoTHW ycyaH GUAAH TOMNHAT: 7- Mycrarua uyil
{y'=—5y—|—22+e“ l. Ludpdepenunan TeHrAamanap CHCTeMaCHHHHT YMYMH#i eYHMMHHH
Z=y+6z+e”% Y =5y+22—3w, rofhir '
, B) {7'=4y+5z—4w, . [y=z+tgk—1, §y=y+z—cosx,
Y=3y—22+x, : LU O 6 1., i
6) 17, w =6y -+ 4z —4w. 2 =—yttgx; 2= —2y—z+sinx4cosx.
2 =3y—4z,

K: a) y=Crosx+4 Csinx+igx,

: = —x C -7 T o l —2):,
K:a) y=Ce ™"+ Coe™ "t e’ ¢ z=—Csinx 4 Cyosx+2;

1 —ax —Tx i x 3 -2, .
’Z_#?C'e H—Ce™ +55¢ w6 _ 6) y=~C cosx+ Csinx —xcosx,
2 5 2= (C,— C)cosx— (C,+ C,)sinx+ x(cosx+sinx) . -
6) y=2C "+~ ¥ Tx— %,
z=Cleax+302€~ax_%x__ll?; _ 2. KowH mMacanacHHH euHHI:
B) y=C|€x+Cze2x+C3€3x, y’= —2y“z+5i"x’ | = —1 Zl =0 .
z=Cie"+-2Cee™, ) 2 =4y+2z+cosx ; =0 P e
w=2C1e"+ C2** 4 2C3¢*". | _
3. Bepuaran andepeHiman TeHrIaManap CHCTEMACH YUyH 0) y =4y+2z+36x;
MacaNlacCHHH eUHHr: F=— 2tz 2 g|,e=0, 2|, _o=1.
. . —_ i _— — 2x__ 3’—8’-{-6.’6—1
y=w+z—y, K: a) y=2sinx—1, 6) y=10e"*—8e .
i 9 3ginx— . = — 20 4865 43 4 12x 4 10.
a) {e=wty—z, Ylico=1, 2l,mo=w |, g=0; 2=2—3sinx—2cosx p 2 + 8™ +3e* 4
w=y+ztw,
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) {y"—‘-—7y+z, | y=y—zt+w

?'=—2y—52, B) 12 =y+2z—w
6) {y1=y_3z' @ =2y—z.
2=3y+z

K: a) y=e~*(Cicosx+ Cssinx),
2= ({Ci+ Co}cosx — (€ — Co}sinx};
6) y=e*(Ccos3x+ Cosindx),
z=¢"(C,sin3x — Cac0o83x);
B) y=C& + Coe®™ 4 Cie™*,
2=0C1e"—3Ce ",
w=Ce"+ Coe** —5Cre™~"

2. Tenrnamanap CHCTEMACHHHHT YMYMHI €YHMHHH HOMabJIyMJa
HH HYKOTHII yCYAH GuAaH TOMHHT:

{y'= —5y+2z+¢"

Z=y+6z4e™, ¥ =5y+2z— 3w,

) B} 1z =4y+5z-—4w,

6) {y,=3y_22+x’ @ =6y+4z—4duw.
z =3y—14z,

7 2x

—Tx x 1
)K: a) y=C|,e-4x'+'Cge T+Ee +_5"e y

_1 —4x —Tx box 3 o
z=gCe™ -l g e

. w25
6) y=2C "+ Cp?® —X— g
2=C " 43C,e ¥ —i—
B) y=Cie&"+ Cre™+ C3e™,
2=C]€x+2C3€3xv
w=2C1e"~+ C2e* 4+ 2C;3e™.

3. Bepuaran anddepeHuman teHrnamanap cHcereMack yuys Kou
MACAJNACHHH EUHHT:

y=wtz—y,
3) 2’=w+9—2, y|x=0=lv z|x=0=w Ix-—-0=0;
w=y+24w,
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y=z4+w,
r’} Z'=w+y, y‘x=ﬂ=_l' Zl.t’n!0=l’ w|x=0=0
w=y+z,

7- Mycrarua wwl |
I. Oudpdepenian TeHIMAMaNap CHCTEMACHHHHT YMYMHH €UHMHHH
TORHHT: '
a) y=z4tgx—1, 6) {y'=y+,z-cosx,
! Z=—yFigx; 2= -—=2y—z-+4sinx4cosx.
HK: a) y=_Ccosx+ Csinx-+igx,
2=—Csinx+Cxrosx+2;
6) y=Ccosx—+ Cysinx —xcosx,
2= (Co— C)cosx— (C - Cy)sinx 4+ x (cosx -+ sinx) .

2. Kowd MacalaCHHA €UHHT:

a) {9"=—29‘—2+Sinx, | (mo=—1, z|
7' =4y-+2z4cosx;

6) y =4y+2-+36x;
?=—2y+z4+2"; ¢|,._,=0, 2|, =1

K a) y=2sinx—1, 6) y=10e¥*—8e>* —e" 4 bx—1,
zig—3sinx—2cosx’b 2= — 20>+ 8 + 3"+ 12x 4+ 10
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9-606

KATOPJIAP. ®YPBE AJIMAINT UPHLIAPH
1- §. Conan xaropaap

8.1.1. Conad uy, Uz, ..., Ua, ... KETMA-KETAUK GepHiran 6yacul. Yy

u1+_u2+...+u,,—|—-...= E Hn

n=1

KYPHHUMIZAPH AUFHHIH CONAW KQTOp NeHHAALM, U), U3,.., Ua,... COHAAP
Karoprunz xadaapu, KaTOPHHHT n- XalH #, 5Ca KATOPHHHE yMyMud
xadu ne6 atanamH.

CoHAM KATOPHMHT HacTAaGKM n Ta XaAMHMHT AMFRADUCH S,
OpKaJn GeArHAaHalK B2 KATOPHHHT A- Xycycud durunducu nefMnany:

Sa=ui+us4... 4 ttn.

Arap limS,=S—vexnn auMuT Mamxys G6y.ica, KaTop AKuHAG-

H=+ o0

tyedu, S — YHUHr duFunducu aeimnaan. Arap limS,= « 6yaca,

=00
éxu MaBXya O¥/iMmaca, KaTop yaoKaauyesu AeRHNAIH.
Ky#iugara

Ra=thpy it oot ittt

uiona KaropruMe n-KoA0urw felunann.
TeoMeTpHK NPOFPeCCHAHHHT Xa2ANapHAAH TY3HAFaH

ad-ag+ag’+..fag" 4. = E ag"™!

=]

Karop |glz=1 Oyaranaa yaokaaiysuu, |g|<<1 Gyaranga sKuHAa-

wypunaup (6ynHaa y S= qu AWFHHOHIa 5ra).

Yq.lﬁy ' _ :
45+t +rt= 3
o |

I
n

KaTOp 2apmonux Karop neb aranaiM, y y3oknallyBUHaup.
336

Ymymaqwezan eapmonux karvop (éxw Hupuxae Karopu) n£eb

aTanyBuH
o0

1. 1 L L
l+§p+§‘p+-"+jp+'--= 2 L
nm|
KaTop p<s | Aa ysoxkaawypuu, p=>1 A8 SKHHAAWYBYHAHD. _
KaTOpPHHRM AKRMAAWyBYH OYAHHMMHHT 3apypud waptu: Arap

¥ u. KaTop AKMHAalWca, ¥ Xoaha limu,=0.

=
r=l

Karop ysokjallyByn GYAUIIMHHHT (KaTop Y30KJI3 LHLIHHAKT)

erapau wapru: Arap limu, 0 6¥aca, 3 u, KaTop Y30KJAIUAAH.
— oo FT |
Mucoa. Yy KaToOpHHHr AHFHHIHCHHH TOMHHT:
1 1 H 1
l-2-3.+ 2.3.4 + 3—4—5+'"+ n{n+1)(n+2)
o
. afn+t-1){n+2)
Kacpiap AMFHHAHCH KYPHHHWHAA HojanaAMHK3:
i _A, B c
an+0D(n+2)  n + n41 + 42’

1=A(n+1)(n+2) +Bn(n+2)+Cn(n+1).

By epaa xetma-ker n=1, n=2, n=23 knfiMatnapHu Gepub, XOCH

y A ° ]
69/TaH YH3HKAH TeHrJaMajap CHCTeMacHHR euu6, A =3 B=—1,

+ ...

Equm KaTopHUHT yMYyMHE XalH H, = RH conma

ByHaaHn

C=-é- AU XOCHJ KHIaMH3.

lynaai Kuaub,

8Kn | 9 [

. =g ( ﬁT“"n-r_z)

By epaaH:

- w=t(1-3+3)
w247
w=t(3-4+1)
)

Hn= ; :L nil + ﬂ-l'r2)
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Yan Ba VHI TOMOHA2pPHH KaMAaiiMus:
171 t 1
S =_-_(_____ 1
"o\ T afd + nt2 }

IWyuaaii kuane, limS,,=4i. Hemax,

N

KaTop AKHHAQUIYBYH
YHHHT BHFHHAHCH S=—;— ra TeHT.
9.1.2. SIknunramysuy KaropJapHuHr xoccanapy:

a) Arap 3 4, Katop sAKuHAalyBYn 6yand, YHHHT  fuFuHIN

|

S ra reur 6yaca, Y Xonga ¥ Au, {(A—¥3rapmac COH} Karop xg

Ao |

H

6) arap X u,pa ¥ Un KaTOpA2p AKHAMA LIYBYM 6Yau6, finFuua

a==] Rl

7apH Moc paeuwaa S xamMaa & ra Tewr 6yaca, y xoaza E (untv
1 3
. . =l
KaT:f );e;:ﬁpsﬁ}:{;;lgpmyasn 69146, AvFunancy {S+8) ra tenr 6ynany;
AKHHIaWYBYA Gyaca, y Xoaja yHaa |
. HeTaar
UCKAH COHAArH XaANapHH Talla6 1060pHIl €Kn yHra ytiel-:.ﬂu conﬁé?

XaanapHH KYUMMUI HATHXKac y
Sgnaapy HA2 Xocua Gyaran Karop xam AKHHAA UIYBY

1- dapexona Tonuupury

KaTopaapuuur SKMHJIALIYBYH 5KaHHHH
) HCOOT KHAMHT
HUFHHAWCHHH TOMHHT. 5 yaapum

o

y ,.ET?T—_I;_(?TIT) ' XK: S=—é‘-
8 é’. m;_(s?-ﬁ) : K: S=-.
3:, Ei 3";;2’*' X S=_3"
. 2
* Em? K s=-L.

I- mycraKua wi

KaTopAapHHHT AKHHAAUIYBIH SKAHHHK HCGOT KUAKHT BA HHFUHAHCH-

I'oNHAT.
i 11
1 c Som-.
l- Zl l’l[n+3 . )K Is
2 S K S=1
© A B DBt 3
3. 3 P K S=2
2w
S _2ntl K: S=1.
+ E. atin+1)?
* 23
i W S==-.
5. X Gonens %

LE T

2- §. Myc6ar xaaiH KaTopAapHuNT
AKHRAALUKIL BA Y30KJAUIHI aJ10MATIapH

92.1. TakKocaawm ajnoMaTH. Arap wmycGaT XaLld HKKHTa

E u, Ba E‘, v, KaTop Gepunran Gyau6, Gupop N Homepias Gomwab

a=1 A==

1, < Vs TEHICH3AHK Gadkapuaca, y Xolia.

oo

Y 4, KATOPHHHI XaM SKHH-

=1

= .
a) X 0. KaTOPHHHI SKHHJaWKLWHLAH
na=1
nawyilin xKeand YHKalH,

6) ;‘;. tn KATOPHHUHT y30KAAWHWKIAN T v, KaTOPHHHT XaM y30K-

n=|
NAalTHIE Keand YHKaLH.
1- M u coa Ywdy

=1

S 1
I T e TS
Z T2t 22t T 3.2 n-2
ooy 7
KATOPHHHT SKHH/AWIYBYH EKH YSOKNALIYBEH 3KaHHHHmTeKLI.l1»lpHHI‘.

> —17 KaTop Max-

E uu. un=-%;£%;=vn 3KaHJAHIH pasllaH.
i L n=l
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paxu q=~%~<:l GyAraH reOMETPHK MporpeccHi Xapaapy HHEHHIM

cHiaH HGopat Ba y skuedamysyn. Takkocrall anoMatura Kyp.
Gepu/iral KaTop XaM SKMHJIAWYBYUAAP.
2-mucon Yuwdy

S Inn 12 | in3 lnn
§ =T+—3“—+---+—n“+---

n
2

L

KATOPHHHT AKHHMA IUYBUH EKH Y30KJMalWlyBYH 3KAHHHU TeKLTHPHHT.

E4nw Bapua n223 yuyn u,,..-—_—':'l_":p.—:l-=vm > —:!—~— rapMoRHMI

nee|
KATOPHHHI Y30KJaWyBYAHAWTRAAH Ba TAaKKoCAAll ajoOMaTHzan Ge
PHATAH KATOPHHHT XaM y3OKAalyBUH GYNHLIH KelHG uMKaan.
92.2. TakKOCNAWHAKT AUMHT aJOMATH. Arap xazna

o o
pu Myc6at nkkura X u, Ba I v, KaTop Gepuaran 6Yau6, yexawm Be

n=1 A=

. 1
mycat llm?’l=A MMMHT MaBXyx 6¥aca, y Xonfa HKKaJa Katop Guf
heran Yy .
BaKTAa AKHHAaWany ékn GHP BaKTia y3oKnalllaad.
3-Mucoa Yby

- 1

B oyt

2n—
A=l

KaTOPHAHT AKAHTAWYB4Y €KH Y30KNAWYBYH 5KAHHHH TeKLIHPUHT.

]
1

, KaTtop Ounad Tak-

Evuw. Bepuaran karopnn rapmosnk 3

Al |

KoCaaiMu3:

lapMoRHK KaTop y3okJautysun sKaHHAaM GepuaraH KaTOPHMMI
XaM Y30KNallyBUYH 3KAHH KeJud uydKagH. :
4-MH con Ywby :

e 1 O I : 1 _
n§| 2”+l_= 2+1 +22_+1 +‘+ ?&+[ +

KaTOPHWHL AKHHAAWYBYM €KK y30KJallypun 3KAHHHH TeKIIHPHHT.
- B 7 T :

Euni TaKKOCMALHHHT JUMHT aj0MaTHHH Kyanawaa maxpa-

] MH3.
U — ra Teur GyaraH reoMeTpHK TpOrpeccHaAan ¢doiiganana

1
i |
Him 2E = lim -2 = lim—— =10
o . 2"
S ¥ . rau
Ba 2, A KaTop AKHHAAWYBYM GyATaHH yuyH (q—?ql) Gepua
a=l ’
KaTop XaM sSIKHHAAllafH. _
T u» Ka-

|

923 . llanaMGep anoMaTH. Arap myc6ar XaliH

top yuyH lim Uit o g MaB}Kyh 6ynca, y xotaa 6y Katop d<Cl ,r.la_
AKWRMalany, d>>] 6yaranaa y3oknawlans.
5- M Hu Coa Ywoy -

o _ k} 5
3 2n2nl=_;_+?+?+...+ 5

4.
nw|

E L E) Epﬂ.i Un 2n Ba un+l FE ! *

IIYHHHT YUYH o dt _ fico _(2_“i"ﬁ‘_2“_ _

Uz p—e 2TN20—1)

H=r O

2n 1
— ! pm2E oL jim— =g <
2 A—os 2n—1 2 preo | ——
2n
MaK, GepuaraH KaTop AKHHAAWALH. _ oo
&g.-i. Ko 31 H asoMarTu. Arap myc6ar xagan X 4.  KaTop

a=|

yqyﬂ lir.n {/u-,, == C MaBXya 6yaca, 6y katop C<C! Gyaranfa sIKUHAA-

waau, C>1 Aa ysokaallagd.

6-MRrcoa Ywby
& ()

é 3¢ HT.
KaTOPRHHT SIKWHAAWYBYH €KH Y30KTaulyBuH 3KAHHHH TEKWHPH
341



1 1V s S K y3oKaallaiu.
Eywnu u,‘=-2—n(l+—n—)" OyJraHe yuyH ") E In(r+ 1} y
lim ;/;T,, = lim~ (l+i)"=i:>l . DX n—l JK: AKAHJaanH.
fi— oo v 2 f 2 ('\J‘E )n
n= }
Hemak, Gepuaran KaTop y3oK/aallaiH. - 1‘
. H.
w N X T JK: AKAHAAWAL
925 KowuwHunr HaTerpans anoMmaru. Arap 3 a=I (2 +1)
A=
KaTOPHHHT xafnapu Myc6aT Ba JcMmafiauran 6yan6, x>>1 e) Lo JK: y30KJaLIAH.
aHuKAZHTaH, y3yJqyKCH3, MycOAT Ba MaHOTOH KaMaloBUH f(x) OyHKIl ¥ nY
yayu f(1)=u\, f(2) =usp..., f(n) =u,.... TeHrAaManap ypauian 6yac
Xonza ' - n_y
Y . }K) Z (—-2—n-—i_—|-) . )K: AKHHAAUIAIH.
o n==1
| Finyax - 1
' D ey K akenswan
A0cMac HHTerpaa AKHHAallica, GepHaraH KaTop XaM AKMHAAWAAH E el _
AKCHHYA, XOCMAac HHTerpad y3oKJalica, KaTop XaM y30KJAallaaH.
- : ) r
7-Mucon. 3 ——72”—-2 KaTOPHHHI SAKHHAAWYBYH EKH Yy30Ka: 2. HcGor KuuH
nm1 (A°41) 4 61 li o
WYBYM IKAHHHY TeKUIHPHH. a) lim7=0; 0) e
Euum f(x) =—(T2_:1—)2 ne6 oaafiank. By ¢ynkuna Kowwnnuy
X
: i
HRTerpan afOMaTHHHHT Oapd4a TanaGaapHHH KOHAMpaaH. 2- mycrakua U _
o ¥ a BYH 3KAHHHH
g 2xdx S di++) im (__ ! )l N_ Kylinpars KaTopAapHHHT AKREHJAAWYBYH EKH Y3OKJaalry
J P40 Mo ) (P N\ 241/ TeKIHPHHT.
= lim L +-l—)=~'— | = aiilagy
Now oy N2+| 2 2 lo 2 2 u 1 ' >K' Y30m
n—
=1
Hemak, xocMac uHTerpas sIKMHAalWadH, WYHHHT yuyn Oepuarar "
o 2
KaTop XaM AKHHAaWaiu. 2 3 _,:T K: AKMHAA ALK
o] v
2- dapcxona TonMupury o - i
5 —. : LLELEY.CR
l. KyiHoarn KaTopAapHHHF AKHHIAWYBYH SKA y30KJaWyBYY 3Ka. 3. Zlarctg n XK Ak
HHHH TeKLIHPUHT: "=
= n
a0 in—. ! y30KJaWaau.
a) 3 sin-. K: akunaawamgn. 4 Elsm 2n K ysoKs o
n=| 2" B .-
= 5 i l : HAAlagH.
6) X tgé—’;. XK yaoknawany. T oS K axu
=1 -
3 , 343
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8- §. Yarapysuu mmopann Karopaap

9.3.1. Xaanapuauur uwopasapu Typauda Syaram KaTop (azapyew

uiopasu Karop Redunann. KatopuuHr xap 6ap Myc6aTt XaaulaH Kelin
MangHi Xal Ba Xap Gup mMaHuik Xamuam KeitdH MycGaT Xag Kede
Gynpa# Katop uwopasapu nasbaraanyadi Karop nednnaan. Hwopa
HABGATIaHYBUH KaTopHH GyHAah &3ull MyMKHH.

o0

T (— D" uma— e ty— 4 (— 1)y (4,0)

A |

Jlei6uun annomatTh. Arap HUiopatapH
KaTopaa KaTop XaAsnapHHHHT aGConioT KHAMATAapH KaMaloBYH, AbHH

B Uy 4y D> 0 S S
6YAnG, yHHRT yMymuRt Xanu u, HoAra MHTWACA: limu,=0, y Xonaa

e g -]

0y KaTop FAKHHAAIyBYM O6YJanM Ba YHHAT HHFUHAMCH S yw6y
0<IS<C a4 WapPTHH KaHOAT/IaHTHPAIH.

Huopacn HaB6aTAaHyBUM KaTOp KOMIHFH |R,,| < U,,;  TeHTCH3-

JARK 6HnaH 6aXonaHaju.
- mucon. Ywéy

ad e+t b 1 _ e+ L
‘E]( 1) n_l _2+3 et (=1 n+"'
KaTopHHHr ﬂKHHJlamy_BanﬂHrHHH TEKU.IHPHH["

Eunw. Bepuaran xatop yuyn JleiGuuu anpmafﬁuuur Waprrapu
6amapunaﬂnm, ABHA

l ! 1

| B Tl o=

Ba E
limu,= lim~=0
O oo n
[lly ca6a6am KaTop AKHHAAWALH. :
9.3.2. AGconoT Ba WapTAH AKHHAQWYBHH
KaTopaap. YarapyBud uumopaJs U ug4-ty+ ... +u,+... Katop

Gepuaran  O6Ynu6, YHHHT XaAdapHHHHT aGCcomoT KHAMATA2DHAAH
TY3HATAH
la ] 4 fuel +lusl +... 4 lual +...

KaTop AKHHAAWIYBYH Gynaca, Ge
Karop AeAnsazan.

Arap ysrapyeun Hinopaim KaTOp AKHHAAWYBYH GY.IHG, 6y katop
XalTapUHHKT abcomoT KHAMaTaapHaad TY3HATAH KAaTOP Y30KJalltyBun
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puarau Katop abcoswr AKuRrGUiysHY

HaBGaTnalWyBud

!

¥ waprau
Waca, y Xoiana OepuaraH yarapys4u HUIOpaJH KaTop i/
INHHAQLIYEHE KATOP NeHHJIATN.

o . i sinne
sinna.  sine sinZe LU B R
J.MuCO 2 _———na =———‘I3 + 23 ++ n3

LE
{JI‘I'OPHHHF AKAHNA myaua HAMTHHH Tekumpn HT.

o0 : - ; VATAHJIH-
: |sinnal aliMu3. |sinne| << 1 6¥a
Eunt. 2 —— - KaTOPHK Kap _
n=l "
'H ydyH | sinne
u,= na

i
__‘<h ——3-=U,,
n

o0
! HAALIYBUHAMP, YYHKH Y YMYM-
W XOCHA KHMaMH3. = KaTop AKH y ,
n=1
' v aJoMaTura
AaliraH rapMoOHHK KaTop 6yaub, p=3>1 TakKkocnall

o0

S 1sin;u1

n

Ypa KaTop ~XaM SKHHJaWyBYH. Jemak, Oepuarat
K . .

=

E SINR% L atop a6CONIOT ARMHIALIYBYHAHD.
3

a1 B

* 3- dapcxona TORMUPUTY

& ' WHHH
Kyfniark KaTopAapHHHF WapTid €KH a6conior AKHHAA WY
TeKLIHPHHT:

.2 (=D Al JK: wapvan AKHANAWYBYA.
o] .
2. 3 (—l)”"%;—:—f. >K: y3oKaaluypUk.

A=l
= l ntl 1
3 2 (— ) In(n+1) -

n=t

K: WwapTin AKHHIALYBIH.

4 I (—1)"'““_” 12.. : M abcomoT AKHEAAUIYBYM.
a=1 - 4
L ) 3
5 & (—I)HI-;"—' ¥ aGcoNoT AKHHAALIYBUH.
el
a0 —1 n
6. 2 fa—lzm' K waprad AKARAAMYBUR.
S »~
7 % (=D"Pegse OK: ysokaauysu.

A=
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3- mycrakua ui

K,aTOPJIapHHHF Laprayg Ba afconwr AKHHAAA ITHIIHHH TEKWHPHHT:

| - C0s2ng

Rt K: abeomor skumnaiysuy.
2. Y (—prh L .
=z (—1) JegT s K mapran skaumaamtysun.

o . 37
3. T (=1 +'—n—2—.

fime}

XK: yaoxaaurynuy.

4. 3 (=1t
EI (—1) inr JKi wapram sKuunauryBau.

5. 3 (—1)mt

y nlyq K abconoT AKHHAALYBUM.

4- §. dyHkunoHan Karopaap,
YIAPHAHE AKHHAAIKIW COXACH

9.4.1. Xaanapn x waur Pyurumsaapunan uopar 6yaran

#,(2) +t3(0) b 4y (0) F o= B ()

KaTop gyrkyuonar Karop Aehnnaiy.

Arap 3 u,(x,) CORAH KaTOp AIKHH/IaLICA, GYHKUHOHAA KaTop x = x,

r=m)

RYKTAO0A AKUKAGUYEHY NeWMAAAH. X HUHT 3 #,(X) KaTop AKHHIamYs-
==l
un Oynapuran 6apwa KuiAMaraapu TV
yaamu HKUHOH
RKURAQUILLL coxacu DeAnnany. by o KaTopHiKI
Se(x) =ui(x) +uz(x) +...+

: .4ty (x} HHFHHAN QYHKUHOHAA KATOPHHHT

n- Kuemuld durunducu fefiunann. S(x) = limS,(x) ¢yHKuHs q:oynﬁuno-

HaJl KaTOPHUHT durunducu 1e6, R,(x) = Sn(;) — Sz (x) akupMma sca Karof

Koa0uru Je6 atanaid.
l-Mucoa Yuwby

oo

3 Eo_ 1 I 1
N ]+x2+ |+x‘+'"+ 14+

+...

q))!HKLlHOHaJ'l KaTOPHUHT AKHHIAUIH COXACHHH TOMHHT.
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E 4y w. KaTopHuHr yMyMHR Xaau: &,{x) =T+l_x2"*' Arap x| =<l
Gynca, y xonga limu,(x) = lim I 1x2"=1’ 6upok, limu,s=0 O6yara-
HH YYYH, KaTOp Yy3OKJgalWyBYHIAMP.

Arap |x|=1 6¥yaca, fHa Y3OKJIALWYBYH

2 Tt

KATOPHH XOCHA KHJaMHu3.
Arap |x| =1 6§nca, y Xonaa Gepuiran KaTOPHUHT XaaaapH ywby

1 1 1
-x~2—+?+...+—g+---

JeKCH3 KAMAIOBYH TEOMETPHK MpOorpeccus XaAJapuian Kuuuk Gynan,
feMaK TaKKocjAall aaoMaTHra Kypa, KaTop AKMHIAaWALH.
lllyupafi Kuau6, Gepuarad GyHKUMOHAN KaTOPHHHT AKHHJA WHW
coxacd (—oo,— 1} (1,4 o) Aan nbopar 6yaaau.
=]

9.4.2. Arap AKHHJalWYB4H X #,(x) GYHKUHOHAJ KaTop yHyH Xap
LT T
Kanpali e>0 Gepuaranga Xam WyHmad N(e) HoMep TOMHIL MyMKHH
6yacakn, n3z N 6yaradaa [a, b] kecMasard UCTaArak x yuyH |Ralx) | <<¢
TeHFCH3JHK Gaxaphaca, Oepuiran dyHkuwonan katop [a, b] aa TeKuc
AKuHAQUIYEEH AeAHNAN. )
GyHKUHOHAA KATOPHHH TeKH¢ AKHHAQWYyBYH

- -]
6yanwuHHHT BellepmTpace anomaTy: arap 3 u,(x)

A=l

GyHKLUHOHAN KATop YuyH XaAnapH Myc6aT COHAN WIYHAAH 2 ¢n KaToOp

nu=|
Maexya 6yaub, x €la, b] aa |u.(x) | <lc, 6yaca, y xonia yHKILHOHAN
katop Oy [a, b] kecMala TeKHC AKHHAALALK.

2-M U c 0. Y6y
1

11 R SR B I
2+1 x‘*+2+'"+( b x2“+“+

KaTop X HMHT Gapua KniiMat/iaphia Tekuc AKHHAAMWHIIMHA Hehor

KHJHHT.
E 4 i w. JieiiGruil anoMaTura Kypa Oepusrad HUWOpacH HapBaTaa-

[WyBYM KATOP X HMHP HCTANraH KHAMATAapuia AKWHAAlAlH, WYHHHT
yuyH 6y KaTOPHHHT KOAXM¥H [ Rp(x) | < ttag1(x), aviH |Ra(x)! <<
< TEHTCH3ANK épaaMuia Gaxonanaid.

x2n+2+n+l < n+4-1
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PaBlwanki, ucraarau e>>0 yuyn wywgait N Homep Taunau
MyMKHHKY, 6apya n>>N Ba ucrairaH x yuyn | Ra(x) | <Z& TeHrcusami
Gaxapuaain.

Iynnail kuan6, Gepuiran Katop TeKHC AKMRAALIAIH.

3-muc on. Befiepwrpace asoMarth épaamuia

COosx cos2y COSAX

IHITHHE HC60T KHAWHT.
E gy

’un(x) | =|

" KaTop Gapua xJap yuyH TeKHC AKHHAA

cosnx

> i gl? Ba l-|-—12+-|—2+...+—12—+... KaTtop fAKHHAA
) n n 2 3 f
WyBuH Gy/raHu yuyH GepaaraH Katop G6apya x Jap yuyH TEKUC AKHHJIA-
wafy. -
9.4.3. Tekne AakpntamyBuy GYHKIAOHAN KATOPAAPHUHT XOCCaNa pu:
a) arap TEKHC FKMHAAWYBYH (YNKLUHOHAA KATOPHHHT XaanapH
fa, b] kecMana yanykcuas 6yaca, yHuHT RUFUHANCH S{x) xaM Oy KecMaia
Y3JYKCH3 Gynanu;

6) arap I u,(x) GyHKUHOHAN KATOPHHHT XalAapH [a, &) xecMana

n=|
Y3IyKCH3 6¥au6, KaTop 6y KecMada TeKHC AKHHIawWysud Giaca,
y Xonaa '
b [
SS(x)dx= Su,(x)dx—[—
a a8
6y epaa S(x) — KaTop AMFHHIHCH:

b w b
u2(x)dx+...+Su,,(x)dx+...= 3 Su,,.(x)dx,

a At o

B Ly, i

B) X u,(x) QYHKUHOHAA KaTOPHHHF XaaaapH la, ] KecMaga

|
AHHKJdHran Ba Oy KecMana u;(x) yaJIYKCH3 XoCHJajapra sra GVCHH.
Arap 6y kecmaza Gepuarah KaTop SAKHHMAWYBYH Ba YHHHI XaAJapH
XOCHAANAPHAAH TY3IHATAH

2 up(x) =uf(x) - ub(x) +... 4 ui(x)

A |
KaTop TekdC AKHRAawWyB4n G¥aca, y xonma (yHKHHOHAN KATOPHUHT
AuFuHAnCK S(x) Xam [a, b] kecmala Xocunara sra Gynaan Ba

)= 3 wi(x) .
|

4-MH c os. Ymly
arctgx+ arctg—2~i—,§+arctg—§%+...+arctg?%+...

Katopra KartopiapHH XaaMa-xag ARuddepentinannawm TyFpHcHaaru
XOCCaHH TaTOHK KHJIHIN MYMKHHMH?

348

E u 4 w. Bepuiran KaTOPHH SIKHHNALIYBUH

X X X
s+ptartet gt

KaTop GnJaR TakKochHalMH3 (HCTaarad Taﬁu:: x pay.
X = .
L~ Z_ GynraHn yuyH Ba TakK
Etapaunua karra n aapna arctg PEYT R 6y yuy

v ' H/alia-
KoCAaINHHHT JIMMHT ajaoMaTura Kypa Oepuarad KaTop XaM siKH

AH. Beph/Arad KaTop yMyMHH XaAHHHHI XOCH/IACHHH TOMAMH3!
. 342
n
un(x)=——-73
ﬂ( ) X2+ﬂ3

XocunanapaaH Ty3HATaH KaTop KyAuaars KypuRHlIra 3ra.

1 2v2 | 3Y3 , aVA
S0 243 243 T

By KaTOPHHHI XaaJapH AKHHIALYBYH

+ =+ l 4.t '+ XaajapuiaH KHIAK
3 7 =+ ... KAaTOPHHHT MOC
! 22 T 343 nfn P

W o Jaa-
skaHWHH Kypamus. [lemak, Beftepurrpacc aaomarira Kypa X0CH

' HAA ALK,
JapiaH Ty3HJTaH Katop (— 00,4+ o) opainKia TeKaHCCH}:lHKH Pt
GunoGapun, KaTopaapiM Auddepenudasnail  Xocc

KaTopra KyaJall MyMKHH.

4- fapcxona TORWUPUFY

1. KaTopaapHHHI SIKHHAAUIAW COXAaCHHH TOMHHI:

o . = oo xn .
a) nglxn—i; 6) nzl]n X5 B) "§I—l-:x5n—»

2 5. SR 1) LR I
r) I sin a) E. 7 ) z

nm|
; il . - +1;r) —oo<x<—|——00-l
WK: a) —l<x<<l; 6) e<x<e,B) P .

8L x<2; e) OCax<T+ .

) |
2. Y6y :
1/ 241V
Uoob g2y, b 2x+1y 1 4
St +5 (G s( )
kaTop [— 1, 1] KecMala TEKHC SKHHJAUWIHLIAHK KypcaTHHT.
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1
Eunuw. By epna a,=—, a"'“—_?l_ Katopuuar akunramwnm [
AHYCHHY TOMAMM3:

+1

R= lim = tim "t Iim(l +—‘—)= 1.

=00

L

= oo t—+ oo

Hemax Gepuaran napaxand karop {—I, 1} opanukaa a6eons

AKRHNAWAH, (—o0; — 1) (J (1, 4+ o) na 3ca y3oKnalnanm. Bepu.nn
KaTopHHHT Gy OpaJIHKHHHl" HeKKa HYKTallapHia AKWHJAAWYBYH &
yaomamysqu SKAHJUTHHH aHUKNAUMH3. x==] Gjaranaa Gepwr:

KaTop Z — K¥punnwinars rapmonmx y30oKnallye4n Karop G6¥uaan

foa |

x=—1 Aa sca ;‘_. (=1L
n

KaTOPHH XOCHI KHJIaMH3, 6y KaTc
;Kuu.namanu '-IyHKH y JIefiGHHI anoMaTy mapmapuuu KaHoaTJaHT|
alu

Hlyuaai  kuau6, ﬁe
coxacw {—1, 1.

2-Mucoa Yuwby

PHJITAH Aapaxaau KATOPHHHI AKHHAAIUHI

x.‘}
+
ORT 10“’ 03+ -+ |o"+
KaTOpHHHF AKHHAAHIHUIHHA TeKI.lIHPHHF
1
Ednw. a P =T WYHHHT y'-IyH AKHHAZWHMUT paaHyCHHH

.1 /-Ilm .‘ /lim{0 = /10
=00 _\/Ia A 00 -\/

c]:opmy.na.uau Tomamus. HeMak, 6epm1rau KaTOPHHHI AKHHAAIUHIN OpPAJHF)
(— \/10 \/10) 6¥aaau. KaTopHusr akuuaawummy opaauKHHAT YeKK:

HYKTaAapHaa TektuupaMmu3. Arap y= \/10 6ynca, kaTop 14141+,

KypuHHWIra 3ra 6§an6, Gy KaTop ysokaawany. Arap x== — i/m 6yaca
KaTop | —1+41—.. kypunniisa 6§au6, y Xam y3okaalamy.
LWyuna#t kKuanG, Gepuaran KATOPHHHT SKHHIAWMW coxacH  (— i/m

Vi),
3-mucoa Kyinparu
1+ ],+ 21 + -f- +
KATODHHHI AKUHAAUIHI COXACUNU TONMHT.
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{ 1
Eduw. =y Gt 1 =T T

ITOPHHAAT AKHHAA WKL paIHYCHHH TONAMU3!:

R= lim = lim M8 — lim(n41) =0

‘Ao L R—*-a0 v Ao

Nemax, Gepuirad Katop GYyTYH COH YKHA2 AKHHAALAMH.
9.5.3. Arap yMyMH# Kypuunuw.aru

10“‘ a,{x—xg) -+ 02{x—x0)2+ oot aa (X=X = nEOan(x_xO) n

Top Gepunarad G6yaca, yHHHI FAKAHJIAWHW DPaLHYCH R oagurrd
pMysanap OHJaH aHKKJAAHaBepaad, SKMHAAWHW OPajHFK  3CA
PKa3n x=xo HyKraaa G6yarad (xo—R, xo+ R) opaank Gyaauu.
4-Mucoa Ywby

(x=2? _ =2’ o =97
St T e Tt EE
s n_2—2)"

- ngﬂ( ) 2.‘\" +1

\'TOPHHHAT AKHHJalIHII COXAaCHHH TONMHT.
E4unw. KaTopHHHr SIKHHAAWKIL PAAHYCHHH TONAMH3:

R A \!"+2 _
R_,,l_l.rg l Ly ‘ _,311‘2 2”\1{"“"
=21im "+

= 2lim \fl+37 =2

A0 fi—+ o0

JleMak, katop (0; 4) opasiukaa aGcoMioT AKKHHAAWIAAM.

x=0aa 2 _\—;‘—l_-ﬁ KAaTOPHH XOCHA KHAAMH3, Y Y30KAaWaH, UyHKH
n
=0 .
1HHT XaanapH YSOKJIaIJ.[yB'-IH rapMOﬂHK KATOPHHHI xan.nap}w.au KaITTa
1 | )
= —_— A
U= g T Al "

had 1
n
x=4aa 32 (—1) e
nwil
noMaTHra Kypa SIKHHAAMAAH.
Wyraai Kuau6, 6epHaran KaTOPHHKI AKHHIALHII COXACH (0,4].

3665 333

KATODHH XOCHUA KhAamu3, y JieiGHHI




3. Ka |
Katopaapuusr vexuc AKHHITAWHII COXACHHH TONHHE:

sinax -
a) X P 6) 3 Losnx
=] =] 2°

XK: a) T LX<+ 00 6) —oo <k« + 00,

4- mycrakua uw

L &
YHKUHORAA KAaTOPHHHT AKHHAALUIHIL €OXACHHM TOOHHT:
1 1 l |
a) 14—+ L ‘
FHat ottt

6) l l

1
241 + 22+t + B3 ot :

+...;
B) xtg%{—x?tg%-k. . .+x"tg2—fl+. ...

Kia) l<x< +o0;
— 0 <Xx< o0 ;
B) —2<x<2.

2. Y6y

J‘_;_I.___2_l___3_,__.__4 + F— xf!- | ;
2 4 8 _ T gn=I e ‘
KaTOPHHHT (—-2 ) opan T T
' ]
! 2 ) KAa TeKHC AKHHAA UM U HY EKIIHPHHT.

| .
cosx -|-—~c052x+—l—c053 ! ! -
3 P x+—2?cos4x—|-...+;"—_7cosnx+.‘.

TQ , KeCMaﬂ,a = Tel )
)l(- M,‘MK”H,

UYHKH
KAy BthARD. y Gepusran katop (—

o, 4 00) Ba TeKHC

5- §. Mapaxanm Katopaap
9.5.1. Yoy

Qo+ a {x—xg) +a2(x~—x0)2+...+a,‘(x-—xo)“+..,__ Za (x—xg) "
I 0
e ]

KypuHHIUAATH QyHKIMOHAN KaTop da

a .
o G @y .., a, .. —V3rapMac coua

YUernTrapu Aefnaany.

paxasu Karop neiunann. By epha
ap RapaXanu KaTOPHHHT Koy~
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Xycycuft Xonla, xo=0 na ywoy papaann KaTopra sra 6ynamMus:

ag+ax+ax’+. tax'+..= X ax".
(]

L]

=
AGeanTeopemacnu. a) Arap X a," Aapaxaid gRatop Ou-
=0
popra x=x =0 HyKTaja sxknjamica, 'y xonma y x HuHr |xf<ix
TeHTCH3AMKHH KaHOATAAHTHPYBYUH Xap Kanpafi Kuiimatuaa abcomor
SIKHHAA ALK ; :

ax .
6) arap 2 a.x" napaxafn Kavop 6upopTa x=Jx; Kufimaria y3oK-
a=0 ’
hauca, y Xoifa y X HHHD |x| > |x| wapTHH KaHoaTAaHTHPYBUH
pWeraarad Keiimatiapuia y3okaalann.

oo
S a.x" Aapamaid KaTop yuyH wyHaait (—R, R) opaduK MaBKyl-
=0
Ki, Y Ma3Kyp OpajaMK wuuia abconior akuaAawub, yHAaH TallKapuia
sca ysoknallaiw; Oy opanuK Karoprine AKUHAGQUILLL  OPAAUFU
nefinnagn. R coHH RKkunaauiu paduycu aefiuaaiu, y Xycycui xonaapaa
0 éKH oo ra TEHT GYJHUIM XaM MyMKHH. STKHH/AAWHLL OPATUFUHUKT HETKH
HyKTanapu x=-£R Ja Japaxaji KaTOpHHHT SAKMAJAWAIIH  EKH
y30KAAUHLIH MAcasack afoXkaa XaJ KuJuHaiH.
9.5.2. Arap KaTOpHHHT Gapua do, @i, @2, \@ns - ko3 uuHeHTIAPH
o

HoAra Tedr 6yamaca, X a.x" JAapaxand  KaTOPHHKHF AKMHMALHHI
n=10

paguycd ywby dopMyna OpKafH aHHKAAHALH!

. a, . . 1

R = lim| | éku R= lim—

nsoo Lpi oo '\flanl

Arap katop ¢Gakat Kyt €Ki TOK AapaxanapHi ¥3 MuHra onica éxu
Kapaxanapu Kappaan 6yaca, Ba XK., y XoaAa AKHHAA WM OPANHFH
Gepocuta JanamGep éxu Kol anoMaTiapHiaH ¢oiizasaHut TONK-
nan.

=]
T a,x" KaTop ydyH AKHHAALHIW pasuyCH KyHnaarpua TonuAann:

1wl

p .
R= |11TI

i 00 an—i—l

- P H J
| EKH R= lim "

e YTa]
I-mucon Kyfunzarn gaTopHusr AKHHJA UM EIHHH TeKIWHPHHT!
t 2, I3 1 o
l+x+3x +§x _+...+—;x + ...

35l




9.5.4, HapaKaau KaTopAapHUHT XOCCAJapH:

a) AKMHAAWHI OPaJUFHHMHT HYMRa €TyBUH Xap Kawaad [a,
b] xecMasa napakajH KaTop TeKHC AKHRJAawand. YHMHT HHFHHAHCH
AKHHAALIHI OpanHFHAa y3ayken3 ¢yHRUMA G¥ianu;

6) ARapaXadWw KaTOPAapHH YJRapHHHI HAKHHJAALIHII opafuFuia
XaiMa-xal wHTerpajnail Ba AudpepeHuHaNNall MYMKHH.

5-Mucoa. Ywby

3 5 n—|
x+%+~’é~+...+7"z~:7+m

KATOPHUHT AHFUHAHCHHH TOMHHT.
E4yu. KatopHusr AKHHIAWHIN PASIMYCHHH TOMAMH3:

lim

H— 00

e | _ _F L@ty
Tyt , o n!-LT (2a—1)-1 =1

Aemak, (—1, 1) opaauKaa KaTop AKHHAAWAAH, WYHHHT YYYH YHH
AKHHAAWMI  OpaJHFHAA XaAMa-xal AnpdepeHUHaNNAll  MyMKHH.
Depuaran KaTopHuHr #nFunaucHur S(x) opkaan Gedarnaacak,

S () =144 x a2
XOCH! KHJAWHTAH KaTop — FeoMeTpHK Nporpeccus Xaanapu HHFHH-

aic Ba y (—I, 1) opamikaa sIKHHAAWAAH, YHHHT AMFHHAHCH:
1
S(x)= .
1—o2 .
XocHaanapaaH Ty3uAraH KATOPHH WHTerpaadal, Sepuara’ KaTop-
EHHE HHFUHAHCHHH TOMAMH3:

E

S(x)=§ dx2=%ln] 2 el <),
]

l—x X

5- Gapcxona Tonuwpury

. Kyhinnarn napaxann KaTOPAapHHHT SKHHAAWHI  COXACHHH
TONHHT:

o0

D" s —n"
DI 6§

o " S (2x—3)"

PE R N 7o
A 3 Akt o) 3
=1 A=l {n+l)n

sl f—1 2n—1 o "

%) 9142 : 5) (n+ )%

i1 (4n—3)7 2n41

=
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H: a) —oo<cxatdoo; 6) l<x<c3; B) x=0; 1) l<ix=2;

! L — L.
W) x=0; e) —e<ix<ie; X) —Wéxé Nl 3) —l<Ca<C

2. Katop HHFHHAUCHHH TONHHL.

o oo " o0 x?n—l
a) I (n+1x" 0) EI XT; B) ZI ST -
fima | = A=
K: a) ——;, (xi <<l 6) —In{l—x), (—1<x<1)s
{x—1} '

s) arctgx, x|l

5- mycraKkun uu

1. Japaxaan KATOPHHKT SIKHHAALUKIL COXACHHHM TOIHHT.

o 2n
o oy (k=5 _ x=97
a) T (== 6) Z Gt nimGAn
=1 ) n=t
B) z o o2 x:
n=1 nn =1 ®

K: a) 2<<x<g 8; 6) 2<Cx<l4; B) —e<Tx<e;
) —oo<x<C+ oo.

2. Katop AMFHHANCHHH TOMHHI:

2} 3 (=) @a—Dxnt 6) S a(ad Dxtl

=] =

1—x* 2
pa) ————, lxl<<ly 6) ——, [x{ <L
XK a) Ty [ x| << rEE:
6- §. ©yuxunanapnu Tefinop Ba MakaopeH

: KaTopaapura &M

9.6.1: Arap y=/(x) dysKkuus x=xo HyKra aTpoduna (n+1)-Tap-
THBauTaya XocHaanapra sra Gyaca, y xoana Kyfnaaru Tetinop
dopMyack YpHHIHAHD.

(xg)- 7 (%)
f(x)=f(xo)—|-“+"}(x—xo)+ 2!0 (x—xo} ...+
.1

PE (x4 Ry(0),

"

+
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{rn+ L} A{x—
6y epha R (x)=f (x[::+(£z ) (x—x0) "t (0B <T1). Ry (x) -

Teiinop popMynacusur Jlarpax wakanjark {3- 606, 16-§) xoadu
xadu AeiAnnaru.

fix) f"( f‘"’( )
Pu(x) =f(x0)+ ];:‘ — %)+ 0 ( —x0)2+‘“+ 0

(x—x)"

K¥ynxaa y=f(x) LbyHKunaHuHr n- dapancasu  Tedaop rinxad
JeAUNaaH.

- x=0 pa Tednop ¢opmyracHHHHT Xycycudl Xoln — Makmope,
dopmynacH Xocun 6y1aau:

fx) = f(0)+f{0)x+f(0) 2+ _|_f (0) X"+ R.(x),

F+1 gx)
(n41)

9.6.2. Arap y={(x) dyHKuus xo HYKTa aTpohHAa HCTANTaH MapT
Andpdepentnannanysud 6¥nca sa 6y HykTaHudr SHpopra arpodnia

lmR, (x) =0

n— oo

Oy epaa R,= x" (0<<9<1).

6ynca, Teiinop Ba Maknopen dopmynanapunan ywsy
(% o)

FO) =) + T () b T )

Ba
F)=fO) + KD g 4 EOL ey

YeKcr3d Katopaap Xocua O6yaaau. DByaapuunr Supuanucn  Tedao
Karopyu, MKKRHYKCH Maxaopen xaropu nefimaain. By Katopaap x Hud
R ,(x) =0 6Ynapurad kuitMatnapuna f(x) ra ssKHANaWAaau.

= 00

I-MHCOM y=x'—3x°4 2x+ 2 OyHKunAuH (x— 1) MKKHXaA gapa
wManapu 6¥fnua Einur.

Eunpuw. xp=1 yuys Telnop opmyndcunan oiikaaaHamn:
DyHKUMAHHHT XOCH/IAJAPHHH Ba YAaPHUKT xp= | HyKTasar# KHiiMatia
pHHH TOTAMH3!

y(l)=2;

y(l)—(‘b —6x+2)lx 1=0;
”(l)—(l?x —6) i1 =86;
(1) =245} 1 =245
y=24;
y'=0 Ba x. k.
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Jemak,

y=x'—3+2x+2= 2+2I (x—=1)2 +— (x— )32 (x—1)*

CKH

g=x' =34 2x+2=24+3(x— 1)+ 4(x—

P+ (x—1)*

2-mucoa, y=—'— GyHKUMA yuyH xeo==1 HyKTafa n- Lapaxanu

Teitn0p KYNXaAHHH €3UHT.

E un w. OyHKUHAHHET XOCHIANapUHE Ba yAAPHHHE Xo=1 HyKTaAa-

' KHHMAaTIA PHHH TOTIAMH3:

y{h)y=1

yM=—=|

/ 1- 2 2 _
y'ih="5|_= =122

ylff(l)=_ 1'24'3 x= =_3!

gV (1) = '““ g @ (1) =(—1)

x—l

]

e

x|

={(—1}"n !

Hemax, Teiulop Kynxaau Kyduaard KypusdHwaa 6yaazu:

? +—(x

Pox) =l =2 B e—1)2 =2 —

i
+ &0 )
+ =1 — = 1) (e~

Bepuarad byeaKUNA yuyH KOAAHK Xak

R, (x) == (—1)"" ‘

KypHHUWAA GyAanu.

feml—(x—1)+

DA+

D+ (=D x—1)"

(14+8(x—1))"+?

(x

— 1)+ 081

3-Mucon y=2" QyHKiHsAHA MakaopeH KaTopHra €iuur.
E u u w. XocHaasapHHHr x={0 HyKTajiard KHAMaT/1apHHy TONAMU3:

y (0)=1; ¢ (0) =2"In2}sco=In2; " (0)

¥ (0) =2710°2 [ cmo=1n"2,...,
§"(0) =2"In"2| rmp=1In"2.
Maknopen KaTopuHH Ty3?&hll«|3:

y=2=14xIn2+-3> Ln? 2yl
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(n? 2
3

x4

+

In"2

n!

=2°[n*2| y=0=1n%2;

x4,



Tonnaran KaTOPHUHT AKMHNWHKW PAAHYCHHU AHUKAAHMHS:

oo b Gy
lim et D! 02 . el
neoo IN"2I02 ! _,,IJE mz . ¢

Hemak, KaTtop conaap V '
’ a KHHHH
AKMHNA W& AH. Py r Gapya HyKTanapaza abSconior

Rn (X) KOMauk Xaa:

In"+l2
(n41)!

0<CIn2<z1 6&¥ar 0
JpuHARIHp: yAraHn YyuyH TaHWH x YuyH yuwily TEHTCH3JHK

Ry (x) = 2% G < 1.

In?+ o, ofx At |x|"+'
{(n1)! =TrFnt

X

|Rn(x) | =

Bupok ucranarau im X =
p X Y4yH nl_lp':: =0 (5.2-§, 3-mucon), wyHHHT
yuyH ﬂl_l_rgR,,(x) =0 (uctanran x na). By — ronnaran Katop AHFMHANCH

HCTAJNraK x Ma
X NlapAa XaKHKaTaH XaM 2" ra TeHTJIHTHHH Guraupann.

6- dapcxona Tonwmupury

L f(x) =x"—4x42x° 7
Aapaxanapu 6"ﬁuqa-|_éﬁun}ij2x+l KynXaaun (x+1) HKKAXaZHMHT

2. fx)=x"—55" 5" — v

pa}{;&a“apﬂ 6yitnua éfl-lfl-l-[[‘. 344 KynXxanun (x--4) UKKAXaLHHHC n2-
- f(x)=Mn —

émer.f( ) x Pynkunnan xo=1 Hykra atpoduna Teitnop Katopura
4. f{x) = /% pynku _ .

- V% dynkunany xo=1 nykra arpopuaa Teiiop KaTopura
5. f(x) N byHKuuaH M

Py H Makaopen kaTopura &fuHr.

6- Mycrakus utu

L. f(x)=x""—34° .
Aapu 5)7ﬁl)ma éi’mur.x +1 dywkunswn (x—1) HKKMXaaumer fapaxa-

2. =1
fx) . PYHKUHARN xo=3 HykTa atpoduaa Tefiniop KaTopura

EAHHr Ba AIKMHJIAMHLI COXaCHHH TONHHT.

f( ) Qe.r ’
3. Xl=x quHKuHﬂHH MaK.,rlo eH T =7
, doxacan Tom p KaTopHra eHHHr Ba dKHHJAA-
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7-§. Bab3n QYHKIHAJAPHHHT
Teitnop Ba Maknoped Karopaaps

0.7.1. Bab3u pynkunsnapHuur MaknopeH KaTopura &finnManaputy
ML TP AMEAS?

. X, & " .
5 x?n—l
-ﬂlu:x-—-;—! %!-—..‘—I-(—l)““m—;—”—!—l—..‘, — oo <tx<l 4 00,
x2 ] nx2n
l(}bx=l—'—2—l'+"i—1—+(—l)m+, —‘00<x{+00‘
9 3
|n(1+x)=x——g—+—'f3——‘..+(—l)""—’:-:F—l—.‘., e

(1+x)'"=1—%x+

2
— — 1. (m— 1)
_,_m_%?l_lxz_er ffl_(ﬂ__')_%"__“i_‘x 4. —l<x<l,

by epaa Xap KaHcH KaTop yuyH CoXd kypcatharan 6yanG, yuia
AapiKalH Karop TEeruuud PYHKUHAra AKHHAAIIALK. Oxupru KaTop
tanoMuas Karop AeHnanH.

9.7.2. YMymuii xonga (yHKUMANapHH Aapaxaisu KaTtopra €HHW
peocuta Teisop Ba  Maksopen  KaTopaapHAaH jpoifanaHura
AcocJaHTaH. DHPOK, aManna Kynruha (DYHKUMANAPHUHT  Aapaaln
KATOPAAPHEK  ONIMHIH OaHAla KeJTHpHJIrad popmyianapiat €K
I¢OMETPHK TIPOrPECCHA XainapH juFanaucH hopMynacHian (oitaana-
nu6 TonHW MyMKuH. Dab3aH KaTopra Efnwaa XxaaMa-xan Andoepertn-
atall ékH HHTerpansialiligH Xam hoitfanaHuill MyMKHH.

l-Mucod f(x)=e " (PYHKUHAHH ¥ HHAC Japaxanapx Oyinua
Karopra €fHAr.

Eunw. lOKopuaa e YuyH KeATUpHATaH KaTop dopMynacuia

x YpHura —x® Hn k¥ucak,

4 i} 4
e~f:|-x2+%—%+...+(—1)“”:! +..

TonuaraH KaTop HCTaAraH x Japia sKHHAWaLn.
9-MHc o [{x)=c0osVx GYHKUHAHN x HUHT AapaxafiapH 6 yimya

KaTOpra &AuHF.
E an w. KOKOpHAAFH cosx YYYH KeATHpuIrat KaTopia x HH +/x 6unau

ANMallTHPCAK,

— '.& x2 .\f"
cos yr=1—g+ G ——+ (=" gy T
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By kaTop ucraaran x japaa AKHHAQWyBYHAHP, GHPOK coS
byHKuHa x</0 Aa AHUKNAHMATAHAHTHHH XHCOOr2 QICaK, TONUraH.
KaTop cosv/x ra darar 0 < x< + oo Aa AKHHAaMWaDM. =

3
3-MHucoN f(x) =—2—T;2—prHKI.IHHHH Makiopen KaTopura éituur. )

Eunw. Bepniran ¢yHKUHAHM SHP coama paumoHan Kacpaap
HHFHHAMCHIA aXKpaTaMus: '

3 3 1 + 1
9—x—xt (240{1—x)  2¥x ' 1—x

MabiyMiH, Iix =

X" Katop —1<x<l Aa AKHHJALLEAH.

=]

1 i 1 1 S . X
Craat == 2 (=D - KaTtop 3ca —l<v;-<l éKH

14— i}
2
—2<lx<2 pa akuaawanu. Llyuunr yayn anra
3 oo . I oo . x" s "
—_ . Ex +— N (—1)
R i 2,50( ) 2":,?0 I+ o+t *

KaTop 6epuirad QyHKUHAra — 1 <<x<7] Aa AKHRAZWAAY,

7- dapcxona Tonuupury

éﬁnﬁfl’““m" PYHKUHANAPRA X HHHT fapaXanapu Oyiinua KaTopra

I flx) =e=%; 2. f(x) =xcos3x;

3 f(x)= l ; 4 —_ sine
Vi - f(x)-[ :
5. F(x) =In(10+x); I, x=0 za;

7. f{x) =arc sinx. 8. f(x)= 6+x5_12

. x5=0 aa,

¥

7- Mycrakus ww

" Bepuaran ¢QyHkunsnapiM x HUHP Aapaxasiapun Gyfim4a KaTtopra
éfiunr:

Lf)="1=";

x

3. f(x)=In(l +x—125%);
5. f(x)= \3/8--1:3.

2D =g

4. f(x} =2xc052—;——x;
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8- §. lapaxaan KaTOPJAAPHHRT TATOHKH

9.8.1. PyHKUHA KHAMATHHH TakKphbuid Xucobnau.
bBabsd  Xoanapaa OYHKUHAHHMHT TaKpuOW# KHAMATHHH GepaaraH
WIMKAMKLA XHcoDAaml yuyH YHUHP Japakaid Karopra éinaMacHAaH
hoftanatunany.

I-MHucoh. e coHunn 0,0000]1 rava aHHKAHK GHAAH TOMHHT.

Eunuw, x=1 a2 & HHHr Katopra €fMamacuaan oiilaradamus:

1 1 1
7 COMHM WyHAal aHHKAZAMH3KH,
1 1 )
em2+o+5++o;

TakpHOuii TeHraukaunr xatomurk 0,00001 pan owmacnH. Konpukin
GaxoafiMns:

1 | [ 1
Ro= (n+1)!+ (n+2)!+"'_n![n+l + (1) (n+2)

+..]<

If_1 I L ayl 1
<;T[n+l+ (n_|_|,2+'"]__n! 1 - ntn’

Juau
|
R<T!n < (,00001

TEHFCH3AHKHH €un6, n 228 HH Tonamus. Hemak,
~2+_1_+L_|_J,+l+l+_'_+_'_
e TR TR R TR TR T TR

Byuu xucoGaab, Tana6 KWIHHraH aHHKNHKAArH XKaBOGHH QMamMu3:
enz2,71828.

2-MHCcoOA \3“30 uu 0,001 raua aHnkauk GuaaH Xucobnasr.
Eus w. PaBmaHkH,

3 L
YT = Y545 =5/l 4= =5(14+004)".
Appan  TaupwradH  GMHOMHHAN KatoplaH PoiinananamMus

(m=%.x=0,04)2

> 1

1
. —(=—1?
\ 130 =5 [1 + %-0.04+i(32,—)0.04“‘+
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_1]5(3- )(; ) ; _ - 1 —_ _—("2 ) +

A .4 0,043+ ... _5[1+ 3 -0,04 roe ,047

1-2.5 3 t . ] . 5 . —
+- ey |4}04 —”.]—__«_5+ 3 0,2 9 0,008 4 3 0,00032 —...

By unwopanapu HarGarnanysun Katop JIeAGHHL AJMOMATHHM KaHOAT-
.JJH"IdeﬂH LYHHHT yUyH KOTAKK: |Ral <Cup41. Maskyp Xolna TypTHa-

uu xai ——--00{)032{()001 AeMaK, \/130~5+0066? 0,0009, AbHu

V(50 25,066,
98.2. UnTterpansapuu KaTopnap épramMuia Xucob-

aa . Huterpan ocruaru f(x) $yHKIMAHK AapaxanH KaTopra éfim6,
Japamast KaToPAapHH MHTETPaanalll TVEPUCHAAry Teopesann Kynral,

Bf(x}u'.x HHTETDANHH AaparaJdu KaTOp KYPHHHULLY THCBHRIAL XaM,1a
.1] .

YHHHT KHAMATHHY Oy KaTOPHHHT SAKUHJAAMKEL] ODATHMFNAEMY X HHIE Xap
Kanaun KHAMaThla Oepnaral avHkAuK Buaan $ooo5aa'y MyMRdN,

G- MHC oL SP“""dx HHTETPaJHK TORINT.
EanI ¢ QyHKUHAHNK llapa}K;:l.I!H Kal o BiMis:

¢ . i .
:]__x2+__2_!__ + e !‘_L .
¥ Oyryn conpap ¥KHAZ AKMWIAIRAAN, IeMaK, YHH  Xd\Mu-Xald
HHTErPaNIall MyMKHH:

5 - P
rl) ‘,J ' a2 e
Ydx ==y — — 1}
s +52f ?J’+ -t ) (2::-—!}::? +
AdapiKaan KaTopud HATErPATAGIAS YHHUT fIEHAALAW OpAnHIY
Y3rapMaraillaurn cabainn, XoCHa KEAUHCaH KaTop: XaMm ByTyH codaap
VKiHAS FEHOIEANALR,

4-MHCON Ssinxzdx HH 0,001 rana aHHKIMK Gunad XHcobaanr.
)

Ewnw. sinxy GydKuuaHMHr Aapaxkasdn  KaTopra éfuaMacHnad
dboiinananamns (y epia x un x¥° 6uJaK anaMalUTHPAMH3)

+

dn—
Fen 2 2 o 0 nni X
SN =X " — -4 ——— .. —
3 + 5t ( I) — 1!

Karop OyTyH counap ¥KHIA AKMHAAMALH, WYHHHT YYYH YHY Xanma-
Xa/l HHTErpaanall MyMKMH, ABHH
I

il 11}
. 2 3 x X
Ssmx dy= S(x _?4_?_
1}

L]

4n—2
+(—I)R-L(-;-n—_])1 +...)dx=
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£ .x"' x' n—1 ! ) —_
= (?_ 7o+ 11-5!_“'+(_1) @ T |'_

1}

] 1 - 1
=373 T 11 st (=D 1 (2n— m+

XOCHT KMJAWHTAH Hoparapd Has6aTAaHYBYW KATOPHHHT YYHHYH
Xaan 0,00 2an KHYHK, WYHHHF YUyH

|
. L l
{sinvdrar | —e=0,205.

983 Muddepcuringag  TeHFrXtaMadapHu TaKpHOHA
e, Arap aubdeportian TenraaMaHu  ddeMenTap  (QyHkUusaap
GpraMAna annk muloipaasa® 6VaMaca, yHHHT ednMmuud TeAaop €ku
MakgopeHiiHi); Aapasin KaToPi KVDHHEHLINRAE H3Aall KyAaiaup.

D-MUCc o1 Vuin

. : ' :
Yot =AY lamo=1

Anddpepeniinas TellLGret CUBMIHHIT [apaXadii KaTopra éinaMach-
YT 1acTaabk Oennis Xasuidn PO
Egum. Faumin 1apamain Katop KYpHHHWHAE W3NaHMH3:

Jﬂ ( 0)

y{x)=y{~\fn} _1' ° (""_xi}}+ """"" ( _x0}2++

f‘«u}

+ g
x={ na Kyﬁunarura TaMH3!
0 0 i) 0 R
y0 =y(©0) + Loy £y p Ly

Bepuaras gy =y’ —x Aubdepenunas TeHrramaadH
Y (0)*13—0—1 HH TomamH3. BepuaraH TeHrnamaud auddepentin-
aANafiMH3 Ba XOCHJIAJAPHHHT xo={0 nard KUAMaTHHH XHCOONANMHI:

¥ =3¢y —1, y’(0)=2
ynf=6y’yﬂ+3y2'y”, ynf(o) = 12‘
YV =6y" + 18y -y +35 g, gV (0) =T8 Ba XK,

Tonmuaran ®KufiMataapHu Katopra KYHHO, wnznanaéTran ednmun
XO0CHA KHJAaMH3:

y()ﬂ:l-'—% %x2+%x3+¥
=1+4x+x" +2x*+ Xt
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) 9.9.4.”(0, n}) opasHKaa GepuAaran f(x) pyskuas (—am, 0) opadukra
€ XyQpT, & TOK QyHKUHA Kalu 1aBOM 3TTHPHAHWH MyMKHH. [lemaK, yau
3apyp 6¥aca, (0, m) opanukaa KocHHycaap ékH cuiycaap 6itnua Tiank
GyaMmaran ®ypbe KaTopura Sintu MyMKHH.

9.9.5. laspu 2n 6yaras xap Kannah AaBpuii f(x) QyHKUEA Ba
HCTaITaH @ €ER yuyH

§ Fix)dx= annf(x)dx,

—na a-—n

ﬁgﬂrauu yayH @ypee kosdpuumenTaapuHd Kyhugaru $opmyJaanap
GyitHua XHCoOaal MYMKMH:

2n 2a
a,,=-:? Sf(x)cosnxdx, b=~ S f(x)sinnxdx,
¢ : ¢

Oy epaa n=0, |, 2... :
l-mucoa. Jdappn 2n 6Varan ywéy

Nﬂ;{aamp—u<x<06Ww,
X, arap 0<{x<In 6¥nca

Oyukwisnn Pypbe KaTopura eituur.

. Edwun Bepuaran Qynking 6yaakan ysnykcus Ba YerapaJaHraw
6yaraun yuyH ywu Pypoe xaTopura éituw MyMmkud (42- waxka),

s P
e /f 5/ ﬁ
|
. | 1 | I/ X
~dx -2r i ¢ i 2x I Gx )
42- waka

Pypbe KOIPDHUUEHTNAPHHN TONaMU3:

u=x, du=dx

p n
[ ( _
a,= T S f(x}Cosnxdx=-n-chosnxdx= dv=cosnxdx, | __
- ’ U=—lsinnx

It
=1 (Zsinax |"— L {si ! P n
_n(nsmnxlo — §smnxdx)_:;5cosnx|0-—=n—n5((—l) —1);
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1t — Xyt 6yaranaa, a,=0; n — ToK 6yarania

u=x, di=dx

(T . i . __ ) dv=sinnxdx, | _
b,,=; S f(x)smnxdx—;stmnxdx— =

|
n o U= ——CO0Snx
"

m
| X n 1 I n | I n
=—] — — = —— —SInnNx =
. ( —cosnx |0+ Scosnxdx) n( cosnn+ = '0
)]

n

=_£_(_])n+l‘

Tonusran Kosdpduumentaapaan ¢oiaaranns, Pyppe KaTOpHHH
TY3aMH3: _ .

fo =5+ 2 (=1

cos(2n—1)x+ (=0 sinny )
a(2n—12 n

By karop O6epuaran ¢yHxuusra OGapya xs=(2n—1)n Jnapna
AKHHAAWAIM. x= (2n— |} 5 HYKTaNapla KaTop HHFHHINCH

T s t=a+0)+f(n—=0) _O4n _=a
S((2n—1}n)= 5 ==
dopmvaa 6Vilnda xucobaanann (42- wWakara Kapasr. }.
9.9.6. Arup f(x) Pyuxuus yayuanrn 2{ O6yaran Oupop (-
[} opaaukaa JlupuxJe wapTJapHHd KaHOaTJaHTHDPCA, QYHKUNSHUHT Oy
opafuKKa TeIHIWJIN V3JAYKCH3IHK HyKranapuaa oyekunasn  Pypoe
KaTopuia CHHLL MYMKHH:

f(x)m—%l+- }_ (a,,cosf?f—-i—bﬂsin i?—),

==

6y epaa

: .
an=% Sf(x)cos-%—"—dx (n=0,i,2,...),

—i

!
b= { Fosin™ode (n=12...).

Flx) QYHKUASHART yﬁmmu HyKTanapkia Ba OpaJjdK OXHpJIaph
x=+1 na Dypbe Karopd HHFUHAMCA (—R, 7) oOpafHKAa E€HAL!
XOJAHAArH Kabu aHHKJAaHAAH.
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9.9.7. f(x) doyHxunsH 2 yayuankgarw uxvuépuit (e, a$-2DH
opanukna Pypoe KaTopura &irauna a. Ba b, KodpduumeHrTHap yuyH
¢opMynatapiaa HHTErpannaly YerapaiapHiid Moc paBruiia g Ba a- 2!
Ousian aAMailITHPHIU 3apyp. '

9.9.8. )Kydrt éxn Tok GyHkunanu ( —/, {) opaauxaa Qypse Kavopura
éfinmaa Pypoe koapdpulinentaapu (—an, n) opaaukaa O6YaraHu KaGu
W ERETEY TR )

9.9.9. (0,!) na Gepnaras f(x) dynxuuauu ( —/, [} na KocHHycaap éxu
cuHycnap Gyfinya Pypee KaTopura €Hull MyMKHH.

2- mucon Ywby

e ={
byuakunsnn Pypbe KaTopura €ifuHr.

Euvnw. oPyukuna upuxie iapTAapuHH  KaHOATJAAHTHPAIH
(43- waka). :

—x, arap —2<x<<0 6¥aca,
x, arap 0<Cx<C 26¥aca

np——

| I |

| | i |

1 1 |
-5 -4 -2 0' 2 4

43 wanrn
. Bepuaran ¢yukuua xydr, wynaur yuyynw y dakar KOCHHYyCap
6yinua Pypve KaTopura Einaanu, Gapua b,=0. a, KoopdulueHTNIapHNH

TonaMua ({=2):
u=x, du=dx
i

' 2
2 _ nax
a,=-y Sf (x)cos- " dx = chos—’f-;idx — ] dv=cos=—dx,

o 0
= 2 Einﬂﬂx
nn 2
2 2 { 4 b 4
=-Egin 2L |12 _2 \gip 20X g mnx |2__ Yty
T n 2 IO m%ln 2 x= w2n? 05 9 Io ugng(( l) 1};
0
n — xypTt Gyaranna a,=0; n — TOK GyaraHaa a,,=-:—82.
nn

a ——Eif(x)dx— §xdx——x2—| 2_9
v ] - 0 A

Bepuaran oyuxkuusunnr ®Pypbe KaTopH KyAuaard KypHHAWAA
Gynamm:

__ 8 ¥ 1 a(2n—1)
flx)y=1 “QEJ G Tk
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3-MHcon f(x)=1—x dyuxusann [0, 1] kecMaja cuHycrap 6y-

14a Kartopra &{HHr.
Euuw. Bepuarau ¢ynkuusar [—1, 0) opanukia Tok dyHKUHA

ipaTHAA AaBOM 3TTHPaMU3, ABHH
—1—x, arap —1<<x<<0 6¥nca,
Hx)y= |—x, arap O0<Lx<< 1 G6¥aca

fiMu3 (44- waka).

¥
[ ~ . H r P N
[~ [ Y Y i A
o L0 1N, [ N X
- < T "3 T x T ~
S NHEE N U I N AN AN
N N -7 N N N
44- waxn

Tok ¢pyHKUUAAAP yUYH 6apya a,=0. Suau b, (I=1) JapHH TONAMH3:

I 1 )
b=~ \(x)sin"Fdx=2 §u—x)sini‘%‘—dx= |

L]

4=|—x, du=—dx, | . l 2
- o | =2 e )=
dv=sinanxdx v= — 5 cosnnx w a®n

Tonuaran kosdduumentaapun Pypbe KarTopura K¥#nG, cHRycaap
iinua yu6y KaTOpHH XOCHA KHA3MH3:

f(x) =% i %sinunx.

==l
9- dapexona TORWLPUFL

l. —n<lx<n opannkaa f(x)=x PyukupaHn Pyppe KaTOpHra
SHHHT.
i aty SiNAX
Ks [ =2 2 (=™

2. Yui6y dpynkunand Pypbe KaTopura éfianr:
—92x, arap —na< x<0 G¥nca,
2 = 3x, arap O<{x<{n Gynca.

5n 10 a cos(2n—1}x _1),,+,sinnx
S (=n5 t S
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S I —

*

3. Ywéy
Fo) = {H—x, arap —-2<ng 6yJca,
—1, arap 0<<x<{2 6VJca

tyukunsun Pypoe KaTopura EiHHr.

A fla) = —d 1 2§ 2 21
1) 2+“ = (u(2n—-l)2cosn( “2 )x—%sin n;x}

r=1]

4. f(x) =x Ppynkn .
KaTopura éFIHHr.qu uann (0, n) opanukaa cuuycaap G6yimua @yp

. 2 & n?
K fix) =—“—n§| (—1)+! [—;-I——f;((—l)“—l) ]sinnx.

9. f(x) =1—2x Qynkunanu [0, 1] aa xocauycnap 6yAuua Dypi

KaTopura éfunr.
[3

K: flo)=-% 3 sesn@nbyx
x =1 {25—1}2

9- mycrakua uw
. ¥wby

Flx) = {~—2, arap —np<<x<<0 6yaca,
I, arap O<<x<ln 6¥aca
¢yHkwiann Pypoe Karopura &fuar.

K flo) = —14-8 5 sinn=bx
A=

2n—1
2. f(x) =|x| ¢yHKl;l°HHHH [—1, 1] aa Dypoe KaTopura Eitnnr.
X f(x) z_;_ig 2 cos{2n— | jnx
", (en—n?

3. f(x) =sinx
KaTopura &iunr, y#kunsun [0, 7] aa Kocunycaap 6yiimua Gypue

o= 3

=1

Flx)y =1 2 PyREUNARR [0, 2] na CHHycaap OViinua Oypee Kato

pHra €fuHr. :

KA Flx) =2 E lsin anx
nn:-i n 2
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10- §. ‘Pypbe HHTETPAJH

9.00.1. Arap y==f(x) dyHuus Ox VYKHHHHT uCTajraf ueKaAu opa-
Antuna JHpuxe WApTAapHHH KaHoaT/JaHTHpCA Ba 6yTyn YK Oynnua
+ = ’

afcOaIOT MHTEerpasiaHyBun  6¥aca  (abuu S If(x}| dx wnTerpanl

WKINEAALLCA ) , YHHHT yuyH PypbeHHHr HHTerpan GopmyaacH YPHHAUAHP:

-+ oo + oo

f{x) =—;ll— dz Sf(u)cosz(u—x)du.

| Typ y3uauw HyKTanapuaa f(x) HUHT KAAMATH YUyH aBBaATHIEK,
1
?(f(xo_o) +f{x,+0))

KaGyN KHAHHANW, 6y epAa xo — Y3HAHL HYKTACHHUHT aBcuHccacH.
dypbe HHTETPANHAN KOMIMEKC WMAKMAAA XaM &3UIlI MYMKHH:

'1+m g o R
flx) =——- S dz S fu)e” "du=—2; S &¥dz S e f(u)du.

—_a —ca — — oo

Kyt pyHklua yuyn Pypbe HHTErpasH Kyfinparnua G6yaanu:

2 + oo -+ oo
flxy=— S coszdz S flu)coszudu,

TOK (PYHKUHAHAHT Pypbe HHTErpau:
. e

+ 2o
f(x)m-i— S sinzxdz S f(u)sinzudu.
O 0

9.10.2. Kyitnaaru _
| -+ oo .
F2) =75 _S e (x) dx
Myroca6aT GuaaH anuknaurad F(z) GyHKUHA f{x) PYHKUHARHHT bypoe
QAMQUTUPpULLG BeAHTALH.

i 4 —irx
_f(x)-ﬁ Se F(z)dz
‘& _—
Mmynocabatr 3ca Pypvenune Teckapu aaMaTupu  opmysacy  ne-

HHAaau.
Xycyenil xonaa

3N




a) f{x) ®ydT byukuus 6ynca,

fl2) = '\E +Smf(x)coszxdx, Fix) = \/% +Smfc(z)coszxdx
o i

{6y popmyaanap Pyprennur KoCHHYC-a/M3 IHTHPHILRAPH Refinjaan);
6) f(x) dyukuus Tok Gyaca,
-+ oo
f ()= ﬁ S Fix)sinzxdx,
7 0
+ =

flx) = '\/% S f.(2)sinzxdz

]

(6y dbopmynanap ®ypoesnnr cunyc aNMAWTHPHUIIADH deRnaany).
Dyprenunr cuiyc Ba KochHyc aaMawThpuiwiapn $akar Ox muar
MycbarT sipuM Ykupa Oepuarad, 6y spuM VKM 6¥inaé abcomor
HHTErPAJNaHyBUH BAa YHHHT HCTA/Arad “YekNd KecMacuia JInpuxae
luapTaapuiy KaHoaTHaHTHPYBYH PYHKUHSARPraruua KyaAauuilu MyM-
KHH.
I-mucox Ywsy

[ x<—1pma 0,

— g —%ﬂa x+1,
flx)= —%-@c{%na IR

—;gxs; l aa, —x41,

[ *x>110a0
OYHKUMAHUAT DYyphe anMaTHPHILIAHNA TOMHHT.
Eugpuw. Yuwéy : ‘
+ o :
’ ! izu
F(z)_':ﬁ_;‘_g flu)e*du.
©ypbe aAMalUTHPHIUK cpbpmynach-ra Kypa
—1 : e : L2
F(z) =ﬁ [ S 0- ey + S (u+1)e*dy+ S - ey +
oo By -2

i + o0 .
+ S(—u—l-l)e““du—}- S o-efz"du]
172 o

PaBwankn, GUDHHUN Ba OXMpPrH MHTerpataap Hoara tewr. Koarad
HHTErpaatapHi MocC paBuAz [, /2 Ba /3 opKaJah Gearuna6, xucobaaii-

MH3:
372

- . s=utl, ds=du, (‘ (4 1)e™—
- ) ety = e e =(5
f; _S] (u+ ) dt=e el : t= — iz
_L _k | _i 1 i
PVPAN LS IS Wer ST IV A IPE LI I SV W S Y
*-;éz_fe ) _";_"@; 3¢ +-:2_e 2 %z 22 22
25in%

1/2 1.
B
iz
—1/2

L2 _L(e'/ﬁz_e"/“‘)=
—1/2 i2

{s:—-u-'-],d-s:_'du:}

izt — 1 izu
di=e d“‘t__ée

|
= S (—u+1)edu=
1/2

; 1 | _ 1 e, J—
= (é(——u-}-l)ez“-l- eizu)l:ﬂ_ 2,2 iz -é_e

#7 £z

i iz &

|7 __lefz__l__e_{_iez .
- izzze -2 2zi P

lynnakt kuaub,
i = 2sin—
1 | S S S R 2 _Lefz —
Fo =T [T‘" SRk A

L2
L z | 2cosz
_—'—_e2+—zl2€2]= qﬂ[_ 2 T T

2zi

2- MH cON. Y6y
Osix<Ca ma |,

f(x): x=a 1a %t

x>a na 0

JAMALUTHPHILAAPHHA TOMHHT.
KUHAHHHT KOCHHYC Ba CHHYC a _
CI)YHEL}{H w. DepHaraH (QyHKUUSHUHT KOCKHYC-aJMalITHPHUINHH TONA

f.(2)= _J%’ +§“‘ f(u) coszudu= @ (Scoszudu+

MH3.

oo - 7 ¢ 2 singz
+ SO.coszudu)=‘\/-:' §C°32“d“= oz
a .
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SHAH cHEyC aJaMalITHPHIWHAN TOMNAaMU3:

+ a
2 NN K
F(2)= -\/.;T_ S flu) zudu= » (Ssmzudu—f- S 0-sinzudu)=
0 ) 0 0
= \/E Ssinzudu= \/E-I:—Cﬁai
n 4 n F4

Vs uas6atuaa f. (2) sa fs

(2) dyuxuusnapra KOCHHYC- Ba CHHYC-
aMMaliTuphuIaplp Kyanab, f(

X) GYHKUMAHHHT J3UHK TONAMU3, AbHY
OCx<<aanal;

x>aaal;

. O0{r<Cana l;
2 1— . I
- ——2% sinxzdz= 1 x=a Aa

x>=>qa pa .

10- dapexona ronwupury
1. Y6y

x| <Inna cos—;-.

flx)=

x| ==rn na 0

GYHKUHAHHHT ©yphe AMMAITHPHIIMHH TOMHHE.

2. ) =e""(x20) QYHKUHAHAHT KOCHHYC
PHIWWAAPHNA TORKHS.

K: f(z) = \/z—zﬁ—; Y

+1°

B4 CHHYC aaMmailT-

10- mycrakua uw

. Yty
—I<{x<C0 na e~*
flx}={ 0<{x< 1 aa ¢
x| >1 na 0
PyHKUMAHHHT Pypbe AMMAIUTHPHINHHK TOMHHT.
K F(z) = P Ze—sinz—zcosz

Ve e(1+2%)
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2. Ywby

WITKUHAHHRBD d)ypbe CHHYC Ba KOCHHYC aAMalUTHpHILINAPHHH TONMHHT.

sinz — sin— 3 a 2
K 2 ==t [ B =

| KaTopHuHr AKKHJAWYBYAHAMDHHY UCOOT KUAHKHE Ba HHFHHAHCHE

CIH KT

i.1.

1.5.

1.7.

1.9.

1.17.

e

fl)=(—5<x<3

o0

- -]
— g
ne) 4905 +Ta 12

oo

1
EU A+ Tn4 12

o0

l

_, 9"+ 1504 )

H

o

7
49n° +7n—12

A=

- &
Z=:I 9n2+6n—8 .

n

2 2

_;.gxg |

xa —1,
Jja 0,
aa 1

Fa
CO5_— —C0sZ

9- nazopar uwin
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n

@ i

1.2. v
oy Mttt 430
< 1
14. __ 1
aey Ao BR+6
o 1
1.6. S
noy P30 —2
18, S
T T eP—12a—5
o !
1.10. _
a0 n2+n-—2
- 3
1.12, -
gy 302
- L
4, 3 ——t
pep O+ 35
< |
I YD R Sp—
. ey M 15n 456
- (
TSI Y —
o 4nt 160415



119,

1.21.

1.23.

1.25.

1.27.

1.29.

o0

> &8
ey 1685 —8n—15 "

o

I
Al u”-{- 130442

oo

[
weg MoHO9n 420

-]

3 i
net 210410

o0

1
=l n2+n—12 )

o

|
] nz+4n

on

1.20. ¥ S .
a1 9224210 —8
122 > 7
oy 490° 4350 —6
124 »__ 4+
=l 4n44n—3
126, ¥ 3
Ay I —30—2
1.28. ¥y 1
LE | ﬂ?+4n+3
1.30. X l__
Ao n*46r+5

2. KaTOPHHHT AKHHAAUIMIAHH TeKUHPHHT:

2.1.

2.3,

2.5.

2.7.

2.9,

2.11.

2,13,

2.15.

w1, 1
n§l-;tg_-\/_:-
bl i
p n—lnn
2 (Il —cos).
n=¥ i
v 2
2 St
n=| -
o l ﬁ
—— (& V" —1).
E. vl )
2 Slﬂ 2ﬂ+I
nm1 PP (n D)2
S
n§| VES"‘_!?
> 3 l sin '
amz YR+5 n—|

a6

2.2 Esm Yn

- V2

2.4. E aresin———2s—,
=l (n?4+3)%2

o0

2.6, 2

2.16. E Int 12 +5

LE | n +4
2.!2. E ! arct
- VaF2 €
o0 sirr—ln—-
2.4, 3 __2n41
=l Vﬂ

\/ .

25 (,_._,),

216. ¥ L arcig p—

oo oo 2
2.17. X At 218, ¥ in_—Fl
pmt 50 am1 AHn42
(-] o0 l
2.19. ¥ 1’43 2.20. 3 n(e"—1)2
el a3 In'n ]

o i 3
22l. 3 VaarctgL. 222, 3 _r+2
= n

= tn5+sin2“
2,23, E n.sin—! 2,24, 2 in
L Vﬂ Ao nd +[
2.25. 3 Ztcen 2.26. 3 arctg— L.
R 3 +sinn n==2 (n—1) \/n"’+l
227, 3 nig®2. i 228, » )
e nmy R—c08%n
229 »__" 2.30. ¥ — l__sin—\.

P ""2:\3/E +5 aml V1 \/n

3. KaTOPHHHI AKAHNAIHWHHA TEKUIHPHHT:

3.2. 2 1.3-5.. (2:1—])'

bl ne 2
3.1 » 3D

2T AT
o w .3
ss. § i 1 2
E. 3ets o 4. 2 Ty
- 7e..-(31—2) = Al(2a+ Dt
3.3. n§| 9. (1-...-{2a+45) " 3.6. a (3n)1
47 g u? 3.8. § (n+2)!
o i 7l | ,,ﬂ
= " © 2:5:8...(3n—1}
3.9. n . 3.10. X - —
2. Y IS TR
® 3.12 E 241
3 ll §I 4nt - Vn 2'
? '
= (nt)? « arctg—
3.13, 2, P 3.14. 3 —
A= LE Y]
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5 (n!}? ‘ - n2 I 4.14 E 2n+3 "?_
n 3.16. —_— 4.1, | + 1%
3.15. Rayrred E| 1) @) él( +— ) | n=|(n+l )
317, 3 St 18 > Gntdl 415 3T 416. 3 (E‘B:L)
T T T wma? o, oeadn” amt VP
L S v [3n’+4n+5 )"2 218, T (=Y
A9, L 3.20. A==1)n 4.17. X (————-— . :
19 rEl 5 (n+1)! el (10) ooy \6rf—3r—1 n=1(‘in+l )
o L3 - 43 - .1 e 4.20. i -1 "2_
321 3 {n—l—'l}' 3.22. Z] TET 4.19. X (arcsm 3”) H( o )
n! A= =1
Hmx ) o oo a *
o foad n" 1 rl- 4.22. E (2.'1 -—}_—l )
323 3ot 3.24. Z. et | 421, 3 (arctg 2n+l) R
B/ 4 1 =]
=1
o " S 3:5.7-. {2n+l) S (B2 Y 494, T 9i-t.pn
395 r 326, 3 o 423, 3 ( ks )(n )2 z
oy F2r—1) et A - .
o0 o 7t . " _2_ T
sor 3 om 3.28. % (n+ijg 425, 3 (leg, )" ez ()
- o mo n=1 n=1|
=] = NI
o AR BN S (rP45at8 Y 228, 3 (D2 Yin41)?
329, ¥ il 330 & gyle 4.27. Z, P ) =|( PR )
it = LES
A=l o= r2
K S (2n—1Yy 4.30. X —%F——.
4. KaTOpHHHT AKHHAALUHIUAHH TEKWIHPHHT: 4.29. X (3n+"‘) . Zentnt?
o a+2 5 = n at 5. l/lu_lopa.nap}[ HaBﬁaTJlaHyB'-IH KATOPHHHT uapTad Ba aGconoT
4. 2 (3n—1) ' i2. 2 (3n+1) ' AKHHAAWHILHHA TeKLIHPUHE:
=1 A= o
pad I antl
o 5.1. 2 (—1)“(l—cos—=) 52. X (—1)
® g 3n : . n+2 [ - an a1 vn
4.3, § \/ (2n+| ) . 4.4. Ei (arcsm 2n+3) . - -
53. 3 (—1)" coso 54. 3 = %{__.
b il 3n n=| P LRV
5 (n;;s )n{ 4.6. 3 (tgs—’i) ) - . - |
=1 =1 5.5. 2 (—nl'}ﬁn - 5.6. ZI (_l)rxln(l +_n_2
ETIRY S n et al "=
2\ 4.8. i - o
4.7. %(.;,Hra) 8 Eu(3"+1) 57, § (zue 58 3 (="
- TS a ot 2
> (2L 4.10. 5 arcsinl)sn. e . v (="
4.9. E](Sn—z) El 2" 59. X (—l)”sm—g%- 510. 3 TESI RN
- =1 A=
: .}
oo « - o ne=—1
1 \3n a4+l L 5.11 Y (=1} n LA, (_l)
. 4.12. — AL N (—=1)" 5.12. X
4.11. H§|( 5a ) n§l( " ) 5" =l 12’! ] R.QH
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bl a1
513, » (&b

5.05. 3 (—1)"2

517. 3 =0

.y aln (2r)
519, 3 (=1
. nz-}-l

521. X (—-—1)’”“sin8—’:‘.

5.23. X (—1)%g-.

n=l|

b a4l o
525. Y L‘%‘P

-] n

o ae: b
5.27. RE, {—1)% s

529, 3 (2=t 2l

5.14. 3 (—1)* (5

Am|

2n41

5.06. 3 (— 1) (oY
6 2 (=" (557)
5.8, Y (="
EI (204 1)2%+2
5 (=)t
5.20- HEI Wo
v (="t
5.22. Ez Infn+1}) "
524, 3 (— 1)"21‘?-‘-&.
ne=1| \/n
= rti
5.26. ="
i (n+”312
. o (="
5.28. 23 (n4+1)Inn’

a0

530. S (—1)"in (1+:';

6. KaTOpHHHI AKMHAAWKL COXaCHHH TOMNHHI:

"
= 3

6.1, 3 Ly~

63. 3 (1t1'F

a— n!

o0 2“ p
6.5. X TATD

T a+3 "
6.7. le(n_'_ﬁ -x"
69. 3

n=I 8“

o
6.11.

pd alnn

6.2. 3 3;_: )

o
64 X G5+

-

66. 3 {n0s

iy R0
68. 3 5
tam | vﬂ
6.10. Y _80n!
2y

612. ¥ (1 +_l)”x~

A |

380

h156.

#h17.

4.19.

6.21.

6.23.
6.25.
6.27.

6.29.

t =
g +

:a]k
[+

“9
»
]

MMs 3§ D8 i Ms 1 D48

2

e
3l

b4e
<
=
a8

6.14.

6.16.

6.18.

6.20.

6.22,

6.24.

6.26.

6.28.

6.30.

2

nin41)"

=2

5 & bd8 I M8

20
r=1 V(2n_1)3n

oo —1
x2n

In—1

o4

x2n+|
nt 1

M i M

EEY|



10-6 06
KAPPAJIH HHTETPAJJIAP

1-§. Nekapr KoopaunaTanapnza Mkkx Yruosau
HHTerpaanapiy xucobaam

. W.LL z=f(x, y) =f(P) byHKuHA [ uu3nk Gunau YerapaJiaHrat
€NUK [} ¢oxala aHWKNAHTaH Ba y34aykens 6yaub, Asi, Asg, ..., As,—

D coxanu n ra sremenrap 6yaaknapra Gyaumi HaTHXKacHZa XOCHA
Gyaran w3uanap 6yacun. Xap Kaiicu As; 3MEMEHTap CoXala HXTHEpHI
Pi(xi, y:) HyKTanw TaunaWMu3 Ba QyHKUHSHHHT P, HYKrajaru Kuiima-
THHH XHco6a6, yuby KynaliTMauH Ty3amus:

f(P;) 'A55=f(X;, y;};lsf,
Ulynaaii kynafitmanapuusr 6apuacuunnr

S [(P)As,= 3 f{x, yhs.

=l i=i
HUFHBMCH 2={ (x, y) =f (P} ¢yHKunA yuyd D coXxaparu uureepan
durundy nefinnany.

As; 3NeMeHTap 1034afap COHH YeKCH3 OPTTUPHACA, ¥ XQIAa yJaap
DHAMETPAAPHHHHT  3HT  KaTTacH HOITA  HHTHATAHAATH HHTerpas
AMFHHARBHHT AUMUTH z=](x, y) GyukuuAsan D coxa 6Vitnua oauuras
UKKY Jau0sau uHTe2paa Iefunalh Ba Oyunaf Genrunamai:

SSf(P)ds éKu ng(x.y}ds.

o ¥
Ulynaai kuau6,

Wropds= tim (x4 as,

) ma xiliards,—0

i |

Bytaa D -~ uHTerpannaw coxacy, f(x, 4} uwaTerpan ocTHRard QyHKUES,
ds — 103 anementn fedtnnann. Jlexapr KOOpAHHaTaNapHaa ds=dxdy
6YACAHIMIR YUYH UKKH YANO0BAW HHTerpaa

SSNI, ylds= ng(x, y) dxdy

o ]

Gynaau.
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Arvap f(x, y)=0 6yanb, o — nactiad HHTerpaﬂnamCHcgﬁiS:
!} OGunan, OKopuaaH D ra npoeKUdANaHyBud z=uf(x, g) aml:e.n Hr
Hyaary 6uaad, éH TOMOHAAR 3Ca SICOBUHAAPH 6Oz yKKanuiEpux s
iWiaaripysadcen D coxa derapacH L nan ubopaT UH

AN YeTapafaural MACM XaXmu Gyacuil. Y xoana
v=SSf(x,y) dxdy-.
o

Arap f(x, y)=1 Oyaca, y Xolaa HKKHA VAET:E HHTerraJ[]:Ir::F
KIEMATH COH KMXaTAaH HHTerpajiiainl coxacu [ HHHT § losura

6N, ABHH Ssdxdy,_igds=s.

J2)
Arap f(x, y) PpyHkuus D coxara Mofnawray naacraHea Elﬁ;:gg;l:{
IIKCHMJ13HH LLIMHHHT 3WUAHTHHEM Mdoaanaca, y ﬁmnaﬁnK:;H‘y
jirrerpan Wy NAaCTHHKA MOALACHHUHT -MacCcacH HH OepalH:

M= {1 pyardy= Wlrec pas.
o D

10.1.2. HWkku {auoBan uuTerpadnu Xucobnali MKKATZ  aHHK
jnTerpajHd KeTMa-keT Xurobsaiura KeATHPHAAAH.

¥
y
y -5’2(10 d
¢
. 7 X
i X

5 46- waxn
4b- wakn

A D coxa y=y (x), y=ys(x) OyHKURATApHUHT TpaduKkIapH
xa Mnal;axp=a Ba x=yb Tj’?{—!éu yH3HKNap Guaan uerapananran (45- waka),

SI'bHH
asiasib
Y (x) Sy yox)

. o "
TeHrcH3auKAap OHan awnKjiawran Gyaca, y XOU1a  HKKH Ya4oBA
yaTerpaa Kyinaaru ¢popmyna epaaMmina xuechnananu:

. b [ o y w0
Wi x, pyrag=§ [ Y*f(x, y)dy ]dx=§dx | Fix gy,

o a P Es] a i 41Xy
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By epaa
W (x) ’ {

¥ (2}

uuKy uurezpas €6 aTanain Ba yHH XHcobJAallAa x W yarapmac fed

_HHTerpaanall y Gyiunya oaunb Gopusasu. Mukn uuterpadnu xucobaal

HAaTHXKACH TaWKU URTe2pas yUyn HaTerpan octH GyHkuuscn 6Vianu.
Arap D coxa ky#knaaru

{cgyéd
xl(y) '--<-.x'--<-..x2 {¥)

TEHTCH3NHKNAD OnjiaR aHMKJaaHraH Gyaca (46- waka) KK Vavora
uHTerpan ywoy '

4 % {4 Cood 5w
iﬁf(x,y)dxdyws [S fx, y)dx ]dy= Vg § 1xg)dx

¢ x (s x ()

dopmyna épramMuia HKKHTA AHHK MHTerpalHu Xmcobaallra KeaTtd
PHAAAH. :

Arap D coxa 47- waknama KypcaTHATaHAATHAEK x=a, y=c, x=b
y=d uusuknap GunaH ¢axkar OHTTa HyKTala Keculica, y Xonla HKKI
VAYOB/IH HRTErpPadHA XHcoGAatlla IOKODHAA KeNTHPHATAH Xap HKKaji
bopMyaanan xam doiilanasul MyMKHH G6YanG,

: b #{x) d Ly
Wrecmdray=ax § fixppdy=\ay § fep) ax
[

a Hlx) ¢ LA

TeHINIHK YpHHAH 6¥AamH. _

Arap muHTerpaniawi coxacu 48- wakana KypcaTHAraHAaruael
KoHTypra sra 6{Jca, y Xolla HKKd A40BIM HETerpajHu Xucobaaul yqyi
coXa x==xo YM3HK Guaan G¥aarnapra 6YauHrO, 10Kopniard dopmyna
Napaal rofzanaHHIagH.

)\
6’;}‘
g
£
w
[ ]
-
¢
of e K Z o ~

47- waka
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I-Mucoda Hkxkx ya4oBau uHTerpannn Xucobiar:

SS (x—y)dxdy,

1]

Oy epila D coXa y=2—x° Ba y==2x— | UusuKAap GuraH derapasanrat.

Euyuw. D coxaum yusamus (49- wakn). Yuu A(0, 2} na Gyaran
y=2—x" napabona Oy VyKkka Huc6aTaH CHMMeTPHK OGYaub,
t1=2x—1 TYFpu un3uK G6uaan HKKHTa: B (1, 1) Ba C (—3, —7) Hyk-
taflapaAa keciwafw. Hurerpaanaw coxacu D ywdy renrcusankaap
cucTeMacu GHNaH aHHKMAHaAu:

—3= 2 )

2— <Ky 222
MKKH VAYOBAH HHTErpasHH XHCOGAAHMU3!
[ 2—# 1 l
far | c—nay= | [w—1v*]

-3 2x—1 -3

2—7

2x—1

dx =

Wl —g)deay =
b

- Sf[x(z—xz) —% (2-——x2)2—x(2x—l)+%(2x—l)2]dx=

=3
1 _
4
= S (2x—x3—2+ 2x2——f§——2x2+x+2x2—2x+%) dx=
=3
3

= S(—%x“—-——x"’-l—QxQ—l-x—%)dx

-3
e s Mg 20y Lo 3 |' =&
_[ T 4x+3x+2x_ 2x] -3 15-

2-Mucoa Ywby

!

=2
far § fey)dy
V=2

HHTErpaafa HHTerpaanall TapTHOHHH YITapPTHPHHT.
Eunw. Huterpaanaw coxacu { ywfy TEHFCHIJIHKAAP CHCTeMAcCH
OpKaJu aHHKJaHAZH:

—1ggre 1,
— \/l-x"’ <y 1—2

: a _
By coxanu unzamua (50- waki) Ba yHY D) Ba D, coxanapra axpaTaMus.
By coXxanap KyfAnfar# TeHTCH3JHKAAp CHCTeManapdH OHAaH aHHKNaHa-
AHAap:

25—665 385




_ 49-:.u1alm_ | 50- waka
{0<y< 1, | ' '—1<g< 0,
| \/IT<x<+\flT, —\1—¢? <x<+\/1—-y"

gdx g G y)dg—s_y.--.s fpyact Yay | fnyar.

=

1- dapcxoua TORMUUPUFY

l lf!merpa.n.napnu xuco&.naur

a)’ S S(x—y) dy._ '16')_ deixlhy-dy:
,_t. 2 B

o {ay | (x+2y)dx

o f'_yu |

>K:'_a-) 112- 6) 8; n) 50—

2 ldmm y.ntlonnu SSI (x y)dxdy uu-rerpa.nﬂunr nu’rerpaaaam coxa-

cu D o
a) x-3 x=5, 3x—-2y-+-4 =0 Ba 3r— 2y—|—l—0 TIFpR “H3HKIap
Gnnan;
. 6). x"—j—xg —4g«—0 YA3HK Gunau, o
'B) Y=
© Ba TalKH umerpamapuuur HHTeTpa/Nall YerapanapHHH aHHKJIaHT.

41, x=0, x+y=4 unsnkaap Gu.nau llerapa.rlaﬂran I/Itlm«_l

3. K.yﬁunaru HKKH y.nqoa.nu nmerpamap.aa uurerpa.n.nam Tapmﬁu
HH Y3TAPTHPHHE: . :
2

de f f s 0 Sf(""f Ny

1

o) {ay S fix, gy d
L |

4. Kyfiuparn uHTerpaanapHH xuco6J|aHr : :

a) SS (x*+y) dxdy, 6y epaa Dcoxay x Ba;,r2 xquaumap Gn.nau
D . .

yerapaJjaHraH.

6) SS ;22 dxdy, 6y epaa D coxa x=2, y=1x, xy—l ﬂusumap GrmaH
1] _ . : .
uerapanaurau
K a) 45 |40 6) 4 - _ _
5. y=x'—2x, y=_x_ HH3HKJMAp  OuAaH - YerapasaHraH ' I03HU
XHCOGMaHT: ' L
A 9/2 KB. 6Hle . T .
6. 2=x’+y? x4y=1, x=0, y=0, 2=0 cupraap OwnaaH
qerapa.naﬂran KHCM XaXKMHHH XHCOOJ/aHr. ; S

K 3 Ky6 6Hpa.

7. Arap x=(y—1)3 y—.x—l yMsKKaap Ouiaal qerapananrau
MOIU].HH MAACTHHKA MACCACH TAKCHMJAHWIIHHAHD 3HYSAHTH Y= 6§'cha,
YHHHT MaCCaCHHH AHUKJAHT.

e —4— Macca GHpJ.

I- mycrakus utu
I. Kyiuaarn WKy yadoBau HHTerpaJlJlapHH xucobnanr:

a) Sj(cosflx+smy)dxdy. Gy epﬂ.a D. coxa - x=0, y=0,
4x+4y—:n;-—0 y=0 qnaumap 6H.nau JerapanaHra;

G) Sgy]nxdxdy, 6y epaa -D__ coxa xy=1, y= \/x. x=2 4H3HKI:

il
Guaan uera MaHraH.

,/

e B) SSsm(x+y) dxdg.ﬁy epna D coxa x=0, y=—’25, Yy=x un

&
IMKAAp GunaH uera pa.nanran
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-

r) S)Sxdxdy. Gy epaa D coxa—yunapn 4(2, 3), B(2,7), C(4, ) Hyk-

Tadapaa GyaraH yuSypuak.
. ! oy
K: a) ¢ (n4+1-2+2); 6) 2 (2m2—1); 5) 1; 1) 26,

2. HMarerpannail TapTuGubn y3rapTHPHHT:

2 2—x \/l_—-— ’
) Sedx § fmay: 6 idx S;f(x,y)a‘y:
- —"2——-| o 1—2
i 2
B) de f(x, g)dx;
0. 22—y
=1 \/E 0 2
0§ o § e+ ax(fepay
_Vf§ 0 —1 0
L ] ? Ve
1) §dy ff(x,y)dx+ fgdy zgff(x,wdx.
1] | 0

3' =2—x 2=
XHcoﬁ.rle‘?Hr. » Y =4x+4 uM3uKnap OunaH derapanaHraH I03HH

. 64
XK - kB GHpa.

4. X2+y2=], z2=0 —
MACM XaKMHHH xncwnéug.+y+2‘4 cupTaap OuNaH YerapaJanraH
XK: 4n ry6. Gupa.

2- §. Jlexapt KOOpPAHHATAJAPHAA YY YAY0BIAH
HHTerpannapuy xucobaaw

10.2.1. f(x, y, 2) =f(P) GyHKUHs 0 CHPT GnaH YerapanaHrai EnHK
basoBHit 2 coxala AHMKJIAHTaH Ba Y3JAYKCU3 OVACHH, Av,, Ave
Av,—& coxaHH n Ta GYanaknapra Gyiaull HaTHKacHAa X0CH 63,".11.[.‘:‘3!;
COXANAPHAHI XamMaapu GYACHH, Xap KalicH Ay; coxadaia HXTHEpHI
Pi(xi, @, 2) RyKTauH TaHnafiMH3 Ba QYHKUMSHUHT P; HyKTajaru
KHAMaTHKEH XHCoG/1a6, ywby kynaWTMaHu Ty3amus: !

f(P) -Avi=f{x:, yi, zi} - Avs.
Kyitngaru w20
S [(P)Av, ékn 3 [(x, 4, 2) Av,

=1 o |

WHFHHAN [(x, y, 2) = Y
Fundu nefﬁa nai Hf") f(P) dyukuus yuyn Q coxa Oyiuua untezpanr du-
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fx, gy, 2)=f(P) QYHKIUHAHAHT O coxa G6Viuua y« §Jauosau
unTgepaan ne6 uHTerpan ANFHHIMHHHT 3neMeHTap coXxanap AHaMeTpaa-
PHHMHT 3HT KaTTacH HOAra HHTHAAAH JeraH (UapTAarH JHMMUTHAC2

ARTHNALA:
((frcc s do= lim | 2 Fiso v 2o
a mnxdiam&vi-ul.] je=1 M
JlekapT Koopa#HaTanaphia y4 $A40BAH HHTErpaJ SSSf(x, y, 2)dxdydz

j+]

K¥puHALLIa €3HTaLH.

10.2.2. Yu yAuOBAH HHTErpad
éKH OWTTa HKKH YJIUOBAH Ba
xucobaamra KeATHprAain.

Arap @ coxa, yw6y

HR XucoSaall yuTa aHK HHTErpajiu
GHTTa AHWK HWHTECPAdHH KeTMa-KeT

as$x<b,
¥ (0 Sy<sy, (1),
z () <22 (0 Y)

6unan aHuKAaHraR Oyaca (5l- waka),

TEHTCU3AHKAAp CHCTEMACH a
rpad Ky#unara gopmyna 6yiiuua xucobia-

y Xoaga yd yA4oBAH HHTE

HaJu:
1] #h{x) z(x. g
SSSf {x, y, 2)dxdydz= de S dy i(x, . 2) dz.
¢ e ¥ 0 2 (% b
EKH
Bixy)
W7 (0. 2)dxaydz= Wfaway § Firy2) 0
8 o 2 {%. )

M u ¢ on. Ywby SSS 2dxdydz WHTErpajHd XHCOGAAHT, 6y epaa

Q
Q coxa x+y+z=1, z=0, y=0, x=0 TeKHCAUKAEp GuaaH

yerapanaHraH.
E uy m. Uurerpajiall COXacH {2 HH UH3IAMH3 (52- maxn). By coxa

yw6y TeHrcHaauKkaap CHCTEMacH OpKaH aHHKJaHalH!

S 2
0y 1 —x,
VL e 1l —x—y
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52- waKn

Bg_pudlrau yﬁ ?ntioan.u HHTErpan K.y.l'flunamqa méoﬁﬁaﬁanu'
. o 1 I—x l—x—pg 1 . J—x . -
d = : . ——— :
E S§SZ xdydz §dx_ de OS 2dz== de .,S (3; l; ")dg_—_

¢ 0

1 [

= x| (]—-x—-y).zdy;-.—,‘!,—ﬁ(_-.-ﬂ—.ﬁ_—wi"_"x)dx;

0 o ; 3 o

R T TS SR

2- dapcxona ronwupury

1. Y4 kappann wurerpasnapsn xucobnanr:

L idx ia‘y ?x“y”zdz.
8 0 0 o

N

110 )
2 '"S" TE, rteRe .(
o Vax S d ; _In(zmx—y)
- P .9'_ .Q,_..e) cFy=o Jz.

-

3. ((Cxydrdydz —va v . o :
| S{SS 4! ydz yu yJWOB_J'IH HHTer‘pam_m XUCOGAaHT. By epaa

R coxa z=uy THTIEPGONHK  napaGonoua

2=0(2220) Texkucauknap Sunan Yerapasanran. XaMaa x+4y=1 Ba

t 1807
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. MyHocaGaTaap épraMuia aMaara owdpuaaau. By epaa x (u, v} Ba y (4,

4, S§Sy_c65_(z-+—_x) 'dxdydz y4 YJAY0BAH uumrpaﬁﬁu'_gncoﬁﬁaur._ By

epaa Q coxa y= /x unanaap:Ba y=0, z=0 xamaa x+z'-'—'-%'
KuCAMKNAp GuAaH verapaiaHrad. ' o

2
LN
Ki—7
' ' 2- mycTaKua ui

¥u gappanu HHTerpaJaiapHu Xxpcobaanr:
2 Va

1. §dx de_ S zdz.
0 [

0

. 81
2. SS yzdxdydz— y4 ya4oBaH I'm"rer'pa.nuu xﬁ-_coﬁuaﬂr.' By. epaa

[+ ) : o
Q coxa y=x', x=4*, z=xy Ba z=0 cupraap Gunan yerapasaHran.

L
Ko
3

Q o .
Q coxa y=x, x=1, 2=1, Ba z=14x*+y* cupraap Guran dyerapa-
JIaHraR. NI

T
X: AL

i ]

3; §. MKKA VAYOBAH HHTErpaana israpynﬁndpnu
: © AJMAIMTHPHIL

10.3.1. HKKH KappaJu HHTerpad .SSf{x, y) dxdy na yarapyeyu-
fr] .
JAPHA ANMALTHPHU! KyHHAArH .

x=x (4, 0), y=y (4 ©)

v) D coxaga y3jiyKcu3s GUPHHYHM TapTHOAM XyCYCHR XoCHAajapra 3ra

pyuxuusnap. IOxopuaarn myuocabataapiad 4 Ba v yarapyBpuHaapHH
Arova ycya Guaad : : :

u=u(x, y), v=0{(x, y}
KYPHHHUIAZ TOMHW MyMKHH 6VacHi. ¥ xonga Oxy KoopAuHaTanap
Tekucanrugars D coxanuuxap 6up P(x, y) HykTacura aurd O,uv TYFpH
Gypuakiu KOOpAHHAaTaNap CHCTEMACHAATH G6upop P(u, v) HyKTa Moc

keaamu. XaMma P(«, v) HyKTasap TynnamMun Gupop énuk D COXaHH X0CHA
KHNagH. )

391

T
Y

Té-
8




Arap Hxobuan
ax B
du v
=
ay oy |70
du  fu

Gyaca, y Xoila wKKd VAHORAW wHTerpad yuyH yw6y yarapysuunapsn
anMallTHPUI GopMyaacH YPUHARANP:

Wi o dudy= 1 (et 01,9 o)) 11 dud
T

I-Mncon Yuwlby UKKH §A40BAH HHTerpa/su y3rapyBUuHNapuK
AAMaWTHPHIT YCyaHAAH Gofinanauub xucobaaur: '

SS (x+y)dxdy,

o

6y epha Diy=x—1, y=x+2, y=—x—2 Ba y= —x—+3 uusnkaap
Gunal derapaniaHraH coxa.

Eunw. Oxy rekucaukaard D coxauu uuzamus (53- waka) Ba

' {u:y—x.

y==y4x
AHCK  Y3arapyBuunap xuputamus. ¥ xonma Oxy TEKHCARKHMER
y=x--1 Ba y=x-+2 TYFpH uM3HKAapura OGuv TEKHCIHKHHHI MOC
Xewila wu=—1 Ba wu=2 TYFpPH uH3UKJIADH, = —x—2 Ba
y=—x-+3 TYFPH YH3KKNAPHTra 3Cca U== —2 Ba v=3 TVFpH 4u3KKIAp

MOC KeNdau. L) coxa aKcaaHaRKraR fHrH D coXauu un3amus (94- waka).
X Ba gy y3rapysuniapHH & Ba ¢ Aap opkamq HbopanaG,

. )
T —_ ),
I
y= 5 (0+u)
SKOGHAHHH XHCOBA2 AMH3: ,
. |ox o i !
_ du  dov [ _‘_é- 3 ]
“Haw s T 2 T
du o 2 2
ABHHU
|
5”:;,
392

-7
"z
Y

&x\\ 4

K 0\\Y 2
3
& N
'f-;_.., ==2
53- waks 54- maxn

Huterpasnam coxack D KyHHRaTH TEHTCHANHKNAP CHCTEMacH
OpKaJu aHHKAaHaLW: : '

U 2,
—2< v 3
,[lémau, ' .
' 2 3
_S{)S{x+y-)dxdy=s %vdudvm—% Sdu S edy=
= -1 Za
i .

o, . _ .
3 | e LI _ ] ....._é 2 .15
-1 S_(—-?—v |_,_,)_d.-..<..T S_‘ (9—4)du="u | =
I M . = N
10.3.2. MabayMmku, TYFpR Bypuakau X,y Ba Ky¥6 r, ¢ KOOPAHNATA-.
aap ¥sapo '
X == rCOSY,
y=rsing
myHocabartap 6unad Gornauran. By epra r 20, 0<Cy< 2n.
Mkkn §auosau HuTerpaana TYFpH Gypyak/an KOOPAHHATANADAAH

KyTG KoopauHaTanapra YT KyAnaard Qopmyna opkajdu amaara
OLLHPHNAAN: S .

S féx, y)dxdy= SS[((CGSQ), rsing) rdrdy.
’ . wilk 3
Murerpannat verapanapn O KyTOHMHT Ba3HATHIA GOFNHK GYaaiH.

a) Arap O Ryt6 g =« Ba ¢ =@ (ax<IB) Hypaap Xxamaa r==r,(yp) Ba
r=ry (¥ (ri{g) << r2 {§)) HnanKkrap Ounan uerapanuuran 0 coxa ramka-

K
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pHCHAA €TCa, uKKW ¥JY0BAH HHTerpan Kyéiuaaru ¢Gopmyna Guaal
XHcob1anamu: g

. B alg)
ij(x, y)dxdy= qup S f{rcosg, rsing) rdr.

. ki nlw : .
Gi Arap O xyT6 D coXa nuuna wodnaluran Gynca Ba 6y coxa
YerapacH KyT6 KoopiHRaTa/lap CHCTeMAacHAa r==r(¢) KypuHulUra 3ra
6yaca, y Xoaaa: HKKH VYAYOBNIH HHTerpan ywly ¢opMmyna G¥iinua

xucobaaHan: '

2a

: r(g) '
SSf (x, yydxdy= Sdcp § f(rcosg, rsing) rdr.
f2 0

]

B) Arap O xyT6 p=a Ba ¢=F(a < B) Hypaap GunaH Yerapananrad
D coxa uerapacuma é€rca, wy OGunaH OHpra, duerapaHHur Kytd
KOOPAHHATaJAp CHCTeMacHla TeHrraMacH r=r{¢p) KypuHuiraa 6yaca,
UKKW YA40BAH HHTerpad ywly dopmyaa Gyitnya xHcobnaHanu:

SSf(ﬁ, Y)ydxdy= §dq> rk’} f(reose, rsing) rdr.
o a [}

2-MHCc oA Ywly HKKH JAMOBAR HHTErPaHH XHCOOAAHL:
SS\/ x4y dxdy,
[1]

Gy epna D coxa x*4y’< a® DoupaKHHT GHPHHYH YOParH.

Eunw. Arap wHTerpainail coxacH D noupa €KH yRHHT OVaary
6¥sca, KYn aHrerpasdap Kytd KooparHaTanapria OCOH XHCOOAaHalH.
Branunr xoaaa O Kyr6 D coxa Herapacuna xo#nawran{6) xon). D coxa
KyT6 KOOpAHHAaTajlap CHCTEMACHIA YWOY TeHrCHU3JHKNAP CHCTeMacH
opKaJH aHMKnaHaad (55- Wwaka):

[osws;%;
O0gr<a
lemak,

ﬁ Vri g dady = SS‘\/r’cos’q) +risin’p rdrdg= SS rldrdp=

I

a n/2 =

24 T s]® N N _is' T_ e
dq:'irdr— S}(*é—r o)dcp—- 3 5} adp= I Pl
3-MHCc0J. Ywly HATErpaaHK XHCOGJAAHT:

gln(xz-]—yr") dxdy, -

P T B
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55- miaxa ' . 56- waka

6y epna D coxa x*+y’=¢’ Ba %?4y’=¢' nompanap opacHiark
H ubopar.

xam%a&z:l 178 Dpcox.auu unzamu3 (56- waxn). Kyr6 KoopanxaTanaphia
D coxa uerapacH r=e Ba r=2¢® KypnHrwra 3ra. O KyT6 verapaiau
TawKapuia eéraau (a) xod). _

Kurterpanna Kyr6 KOOpAHHATaAapura ¥Tamus:

' Zn &
Sjln (x’-{-y’)dxdy:ig!nrz-rdrdlp=2§5rlnrdrdcp=2 § de Slnrdr.

£

MukH HRTerpaAnn Xncobaadmua:

é u=lnr;-du=—:f-dr \ ;
Srlnrdr= -"-=—F'2|I'lf| -
l 2 2 £
. dv=rdr; v=—gr
¢ 1 I 1 . 1 t
21 — 4 2__ p2 —_— -
S«Er - dr= 3 (e'ine?—e“lne) ) Sra‘r

; F § "o
=% (2¢'—e?) — 1| =5 (2¢'—€)
K

4

— (e et = (P

lyunait KrAHOG,
2n

n 2 i
_ o T_ = %3 L dy=
S;]n(xQ_g.y?)dxdy._Q §n4—{_39 Dde=-¢"(3¢*—1) § "
=5e*(3e'— g |)'= ne’ (3¢ —1).
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3- dapcrona ronwwupury

Kyfinaara #uKkd Ya40BJAH HHTerpatapHu Kyrl KoopaAMHaTadap
cHCTeMacHra yTu6, XHcoGaaHr:

. _
a) SS (1—-%)dxdy, 6y epaa D coxa £*4y*<<n® nonpa;
P 2 '

dxdy 2
G SSM 6y epna D coxa y= /1 —x* Ba y=0 4usHKaa
) W & y=1/ E p

6unan uerapasaHrasd;

B) SS (x’+y®)dxdy, 6y epaa D coxa x*4y°=2ax 4H3uK OunaH
o
YyerapanasraH;

sin \/F?
el

YH3IHEKJap GHAaH Herapananrad.

dxdy, 6y epaa D coxa x2+y2=%zsa L4y =n’

X: a) 2n%; 6) %nln?; B) %na“; r) 3a.

2. UKKkH ¥n'10BAH HHTerpaaHH XHcoBJaHr:

SS{x—I—y)xdxdy. By epaa D coxa 2x+4y=1, x—y=2, 2x{+y=3,
[4]

x—y=—1 TYFPu Husuraap GHIAH Yerapatarat.
. 2.5.
3. r=asin2¢, a>>0 4YH3HK OHJaH uerapaNaHraH LaKA KO3HHU
xucoGAanr.
XK: na’/2 ks. Gupa.

3- mycraKua uwt

I. Kyfiugaru uHTerpanaapuw Ky16 KoopAHHaTanapura YTHO
XHCOBNAHT!

a) SS\/x2+y2dxdy. 6y epaa D coxa x* + y* == a* Ba x> 4 y* = 4a® un-
]
3uKJgap O6uNaH Yerapajsanraw;
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6) SS arctg—idxdy, 6y epaa D coxa £ +yi=1, £ +y*="9,
fil

3= Sx, y= \/§x yu3HKAap OMAaH uerapajaHraH xaakawaHr Gup

V3
KHCMH .
. 4 _ 3 1 2
XK: a) —na’; 6} s
2. Arap D coxa x+y=1, x—y=1, x+y=3, x—y=—1 TYFpPH
aM3HKAap Onjan uerapanaHran ksagpat Gyaca,

et ce—y)? axay

HHTETPAJIHH XHCOGAAHT.
.20
K .



11-6 06

3rPH YH3HKJIH HHTETPANJIAP BA
CHPT HHTETPAANAPH

1-§. Bupunyn Ba HKKMHYN TYp STDH YN3HKAH MHTErpannap

1LLL f(x, y) =f(P) dyHkuus AB ACCH CHAMMK 3IDH YH3HKHHH
Gapua MyKTallapHia aHHKAaHraH Ba Yy3ayKcH3 OFacud; 6y &fim
y3yraukaapu Aly, Aly, .., Al, 6yaran n Ta sneMmenrap &idanapr:
Gynamus. Xap Kaiicu [-6ynakna uxtuépuit P; (x;, y) HyKTaHr Taunaal
omul, GyHKUASHUAT P; HyKTajard KHAMATHHH MOC /eMeHTap 6HW;
y3ywiauwrura Kynafitnpamus. By kynaiitmanapuunr ywoéy

ZHP)AL &k E f(x, y)Al,
I fu | i
KYpHHAWKAArH AHFRHANCH f(x, y) =f(P) Pyukuna yuyH AB &it 6ituu:
urre2panr Hurundu AedHAaly. :
- By uuTerpan RuPUHIMHUHT 3/eMeRTap &Aua/ap YSYHJIHKIAPHHHH.
SHF KATTACH HOITA HHTHATAHIATH JHMHTH Oupusdu TYp 32pH YU3UKAL
unrezpan Eku éi ysynauau Ofduya 32pu wusuKkay unTeepas Jeiinnain:

{1 pyat= tim 3 j(x, y)ar,

- maxAl—0, |

A8

{rPpai= tim jPyar,

maxAi—~0
i fmy

Arap ATB 3rpu 4u3HK cdasona Gepuaran 6yau6, 6y srpu unsmk
Gyinal ysnykcus f(x; y, 2) =f(P) dyHKUua Gepuaran 6yaca, y xonsa:

Jitny.2ydi=_tim 3 f(x, 4, 201
‘:'_,B T i=1
EKH _ _
Summ=tm 5 (P)AL

> maxAl—0 ;|

A8
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BApHHYR TYp 3TPH YH3HKAH HHTErpan AB & kafich ByHaammpa Y-
HMuIHTa GOFAHK 3Mac, AbHH
Snmm=8uma
Ag BA
11.1.2. BUpHHUA Typ 3MPH UHSHKAM HHTETPANHK XHCOGJAWl BHHK
HITErpatdid XUCOOAAIIra KeNTRPHAAIH:

a) Arap sccu AUB 3TPH YH3HK
x=x(1), y=y(l), a<I<P

napaMeTpuK TeHrAaManap Ouaad. Gepnaran G?cha, rPH  UH3HKJIH
WuHTerpan ywly ¢opmyna Gyinya xucobaaHamu:

S fx, y}dl= Ef(x(t), gy} \/’Ez‘i'!}zdf-
A8 * .

AﬁB srpH uH3HK ¢asona x=x(f), y=y(f), z=2() (a<<I<P)
TeHTNaManap OunaH aBukfiaHran 6yaca, y Xonma

{F(x 9, 2y01= Ef(xm; (), 2() Vg4 2t
is o ' * _
6) Arap AB scck 3FpH MaHK y=y(x) (6 ¥<Cb) Tenraama Guaan

Gepunrau 6§sica, rpH YH3HKAM HHTerpai Kyiugarn ¢opmyna Gyfuua
XHcoGNaHaAH: | g :

. b - -
{ i pat=§rie y(0) Vit+y2ax

SAB

B) Arap AB sccu 3rpy wH3HK x=x(y) {cy<d) TeurnaMa
6uaaH GepuaraH 6§/ca, 5rpR YH3HKAH MHTeTpas
. p

{iee grai= (o). ) ik o2y
AB ' ¢
dopmyna 6yfinua XucobaaHand. _ ‘

l1-Mucon. YwSy 3rpy YA3UKAH HHTETPAJHH XHCOGAAHI: _

a § G-y,

L .
6y epaa L — Tyrpn unaukuunr A(0, 0) nax B(4, 3) rava Gyaarn.
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. 3. .o
Eun w. AB Tyrpu uyn3nuk ==X KypuHuiira sra. §=— HH TO-

4
namus. Hemax,

L

4 1
S(x—y}dl= S(x—%x} l+~-iggdx= S-Lx‘idx=
G 0

5 1 5|t 5
x—?‘

2-Mmucoa. 8(22— \/x2+y2}dl uHTerpadHn Xucobaahr, By epia
L

Lix=tcost, y=isin{, z=!, OCI 2 BUHT UHBUFHHMHT Gupuyum
ypamu.

. Eunuwm XocuaanapH xucobaaimus: £ =cosf —fsinf,
y=sini+fcosf, z=1. ¥ xonza

S{zz— \/x2+y2)dt= S (2t — \/tzcos2:+t?sin% } X
L _ H

n
X V/ (cost— tsinf) * (sint+ tcost) T+ 1 di= S (2t—i) 24 Pdl=
10
2n |9 ) on
= S t\/2+t2dt=3-§\/(2+z2)3 | =
0

o
— L (VT4 — B = VE (T2 —1).

1113, P{x, y) Ba Q{x, y) OPyHKuHAnap 6GHPOp ACCH CHAMUK

AB 3rpn UM3HKHHHr Oapuya HyKTaJapHia aHMKAAHTAH Ba YIJIYKCH3

6VacuH; Ax(, Axg, ..., Ax, Ba Ay, Aya, ..., Ayn 3ReMeHTap EAvanapHIH
{ll.al!.l.ﬁﬁauﬂl Ox Ba Oy ¥rnapra rpoekiuusnapn Gyjacut. -
woy

2 [P(x, y) Ax+Q(x, ) Ay)

f==|

iinran P(x, y) Ba Q(x, y) pyHKUnARap YYYH Koopdunararap Oifiuya
unTezpas OuFundu penaaiy.

By unterpas dnruHAHHRHT maxAx,—~0 Ba maxAy—~0 aary AMMHTH

AB éft iVnanuwy GVAHYA uKKunqL TYp 2pu HUBUKAL UKTezpas EKu
xoopOunarasap Gifluua 3epu wu3uKAy uxTepar DeHnAAAN:

]

§ Pix.gyar+ Qe g)dy= lim 2 P(x, y)Ax+Q(x, y)Ay,
;B .mamy;—-l: =l
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 Hkxunun Typ Srpn YHM3HKAW WHTErpad WHTerpannaii #¥AUHHET
H¥Hasuwnra GoFAKK, ABHH

{ Px e+ Qx. pydy=— { Pl g)dx+Q(x. y)dy.
B4 A8 _
Arap mHTerpajaatn Wy €NHK 3rPH YH3KKAaH HBopaT 6yaca, y xonaa

éNHK KOHTYp OVitnua 3TpH  HH3HKAH  HHTerpan alinaunG  yTHw
AVHAJHWHKA KVpcaTHG

$P(x. v dx-+Qlx y)dy

KaGn GenrnjaaHanH.

Arap @énuK KOHTYpHH aiaaHn0 yTHII €o0aT MHJAH XapakaTura
Kapama-Kapli 6yaca, y Mycbart nefinnagn  (GyHna KoHTyp OHjAaH
yerapaiiaHraH CoXa Yanm TOMOHAA KGIAAH). Byura teckapu aiaku6

yTa Maudnit aednaaan. Kearycnaa, arap TabKHAMA0 VYTRAMATaH.

6§aca, KONTYpHH aflianuG YT AYHAAHIIHHI MycBaT nef o1aBepaMus.
11.1.4. MKkkusun Typ HHTErpaiHH XHCOONAW XaM aHHK HHTErpaJHi
XHeoOmalra KeATHPHIAIN: '

a) Arap scch AB IrpH uu3MK x=x ({}, y=y (f) napaMeTpHK
Tenraamadaap 6unau Sepuairad 6yaub, ¢ napameTp fiyauuar Sowanuly
A ra Moc t , KuiiMaTlaH, #tyn oxHpu B ra MoC 1 KHfiMaTraua ysrapca,
AKKHHYM TYp 5CPH YH3WKAH HHTerpan ywoby dopmyna Oyinua

xHcofdaHaan: ‘
8

{ Py drt Qe rdy= {[PG(H ) +

o r‘q

AB .
+ Q{x(t}, y(#))y(¢))dt

AUB srpn  uusuk asona x=x{{), y=ylt), z==2z(f) HapaMeTpHK
TeHrnaMaaap Guaad Gepuarad Gyaca, y xonna

{ Plx.y. 2)dx+QUx. 4. 2)dy+R(x. g, 2 dz=
AB
= \[Ptx(0), y () 2(1) £ +Qx (1), 91, (D)9 (O +

+R(x(f), y(D), z())z() Jat.

6) Arap sicc AB 3rpu UH3HK y=y(x) TeHrAaMa GuAaH Gepuaran
6916, x yarapyBuH #yn Gownauuimn A ra Moc a KHAMATLAH #YA OXHPH
B ra Moc b Kuiimatraua yarapca, SrpH UH3HKJH HHTerpan KyAwnard

dopMyna G¥iinya xucobaanaau:
b

{ Pix,pydr+ Qe 9)dy= JIPx y(x) +QUx y(x))y ()1

- a
AB

26—665 401




B) Arap sicch AB srpu unank x=x(y) TeHrnaMa Gunan Gepuaran

6ynu6, y Yarapysun dyn Gomwnanumy A ra moc ¢ KHAMaTAaH #ya oxupH
B ra moc d KuiimaTraua yarapca, srpH uM3HKAY HHTerpan Kyfngaru
tdopmyna 6¥ituua xpcobnanann:

d
§Pvpart Qe pay= §lP @), )7 (9) + QUx (), )1y
AB ¢ . .

3-MHCcon YWOy 3rpH uMsnKan HHTETPaNRK XHCOBAAHT:

Sy‘_"dx+ x'dy, *
L

Gy epaa L KoHTyp x=acost, y=>bsin¢ SANRTICHHAT CoaT MHIH xapaxafn

6yinua afnaun® YTunannran I0KopH ApMH (57- waxa).

Eunm. Fyasnur Gownawnioy NapaMeTPpHHHT ¢ ,—ga KHAMaTHIa .
MOC A HyKTajla XKofiallraK; HYN oXHPH napaMeTprUMT | =0 KniiMmaTu-
ra Moc B rykrana xolinawran. Wyrnai kuau, KyHHAArHTa 3raMH3:

0 H
S y2dx + xidy— S ydx 4 xdy = S[b?sin?t( — asint) +

L

A !
0 0
+a’cos¥ . beostldt = —ab? Ssinatdt—l-a”b Scos3tdt=

=ab"Ssinatdt-—a2b Scosatdt= —ab? S (1 —cos*)d(cost) —
0 L] 0
—a% S(l —sin®)d(sint) = — ab*(cost —-Jeos) |"—
0 . ' .
2p (si Leinty |"= —ap?(—1 oL
—a b(smt-—§sm f) ,o.—. ab*(—1+4 3 l+

1, 4 Py
+‘3‘) -—305 .
' iﬁ .
¥ ]
r
6 o 4
A/_ \5- _ 2t 4
~a 7 7 y; .
& 2 4 ™
57- wara ST “58- wagn - - _
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4-Muc o, Ywby 3rpd UH3HKAH AHTETPAJHH xucofnanr:
@ 2xdy —3ydx,
L

6y epaa L —yunapu A(1,2), B 3,1}, C (2, 5)- HykTasapRa OyaraH

58- wawn). :
yqd}l::.p:?{xm!folf(lgql'}r;p(yMGy TeHrnaManap 6unan GepuaraH Kecmanapiar

TY3HJIraH: 1 s -
= ——y+-= — AB HKHI TEHTJaMacH;
y=—%+73

. = —4x+4 13— BC HUHT TeH[AaMacCH;
g=3x——l—_— AC HHHP TEHITTAMaCH.

Kyitnaarura sraMus:
@(zxdy—aydx) - S 2xddy—3ydx +

AB

+ S Oxdy — Syde+ S 2xdy—3ydx .

BC CA

Xap. Kaiici MHTErpaJsHi ;(ﬂcomaﬁu'us: o
5
)
1

AR
3

( 35\ ge=L _15)dx=i(x—15)’|3='
= {(—rtpp—g)de=7 {0 * !

=+(122—14) =126 (—2)=—13;
2 '

S (2xdy — 3ydx) = S(2x(-4)—3.(—4x+13}_)dx= '

BC 3
2 2

— S(—8x+l2x—39)dx= S
3 3

— (8—78—184117) —_—29];'
. 1 . -
S (2xdy — 3ydx) = S(2x~3——3(3x—l}dx= §

2

(4x—39)dx= (2x*—39%) | =

(6x—9x+3)dx=

cA _ ._
=3§(l—x}dx=3(x.+—;—'x2) ;=3(1 +—;—2-2)= —-‘—:.

2

Wyknah kuaunb, . gm -
@ (2xdy — 3ydx) =
L ) ]
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- dapexona ronutmpury

ot
1
1. § +—y MHTerpankn xucobaanr, 6y epaa L KouTyp y=5 x— 2

TYFPH uankuuur A{0, —2) Ba B(4, 0) HYKTaJlap opacuiark KecMacu.

X: 52

2, Sy"di MHTETPAARK XHcoGnaHr, Gy epha L KONTYp x=a(f—sint)
) ¥

y=a(l—cost) (a>>0) unkronzarur Suprrun apkn. JK: 2360
15 :

3. Sxydi HHTErpanHn XucoGnawr, 6y epna L — yuaapu A (0, 0)

B . . .
Ty(;é_o))[{:CQ(zf,’ 2), D(0, 2) wykranapaa GyaraH TYFpu TYPTOYpPYaK KOH-

4. \xyzd! u
§y HTerpannu xucobnawr, Gy epma L KOHTYD TVFpy

'-IHSH)[IEI:{HIH; A(1,0,1) Ba B (2, 2, 3) HyKTanap opachaard kecmacn.

2
5. S(x —2xy)dx+ (2xy+y°) dy wurerpanum XHcobaaur, 6y epaa

L xoutyp y=ux* napaGonannur A(l,.1) wyxranan B(2, 4) HYKTaraua
T ’
éidn. JK: 40-5.

6. (S)ydx—xdy HRTErpaJkH xucobaanr, 6y epra L Kouryp myc6at
L

HyHaMMWAR aHMaHHG YTHAALMIAH x = acost, y=bhsin{ sanunc.
K: —2nab.

7. Arap L A(0,0) Ba B(l, 1) HyKTanapuu TYTRUWITHPYBYH YHIMK
a) y=x; 6) y=x" 8) y’=ux; 1} y=x°
TeHrAaManap Gusan Gepuaran 6yaca,

§xydx+ (y—x)dy wHTerpanun Xucobaanr.

. L. ', 17, 1
>K“ a) ?’ 6) _E'l B) wo I") _"'—ﬁ.

8. §xdx+ydy+ (x+y—1)dz uurerparnu xucobaanr, 6y epaa

L A(l, 1, 1) Ba B(2, 3, 4)HyKTanapuu 1 .
KecmacH. JK: 13. Y P YTAWITHPYBYH TYFPH YH3HK

. 1- mycraxua uiu
OrpH YH3HKAM HHTErpaanapHH XHCOGJaHr:

1 Sxd!; 6y epra L O(0, 0) Ba A{l, 2) HyKTanapuu TYTalITHPYBYH
TYEPH Yn3uK KecMach. JK: _\’QE
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2, szydi, 6y epaa L A4 y' =9 ainanaddHr GHpHHYK KBaApaHTAa
I
erysun Kuemu. K 27.
3 S—-f-ﬂ—— 6y epaa [ y=x-+2 TYFpH MUIMKHHHT A2, 3) swa
T oxte -
B {3, 5) HyKTanapHHH TYTaWTHPYBUH KeCMacH.
§ .
K 12-

4, S(x+y)dx+{x—y)dy, 6y epAa L y=x2 napaGoqaHuur
L L1l
A (—1, 1y Ba B (1, |) HyKranap opacHiarH 6ynaru.

5. S{x—y)zdx—_l— (x4 y)’dy, 6y epra L OAB cUHHK UH3HK 6§auG,

L -
136
O(0$ 0)» A(2s O)t B (4a 2)' )K: "'é_

6. ?gdx-i—?xdy, 6y epma L  TomoHAapH 2x43y= 16,

2%x—3y=-+6 TyFPH 4K3UKAADIA drypuy, €0OAT MUJH xa_.pa;garura
Teckaph #yHaanwaa afiaanub yrunannran pom6 xoutypu. XK: 12.

2-§. BHPHHYUH BA HKKMHYH TYp 3TpH
WHINKAN HHTETPANNAPHHAT TATOHKM

-

11.2.1. BupuHux Typ 3rpu UU3WKAH HHTETpaiiap épaamuja 3rpH
UMBHK SAMHHHT Y3YHAMTHHM, MOLAWA € MaccacuBy, LMAHHADHK CHPT
103uHH Xucobnalll MyMKHH.

a) Sdi:lm Gy epaa I, AB & y3yHaurd (Oupunun TYp 3Tpu
A8
YU3HKAH HHTEEPAAHUHT FeOMETPUK MaBbHOCH);
6) S f(x, 4, 2)dl=m, Oy epra m — monauit AB €it MaccacH, f(x,

A
¥, z)==y — Oy EHHHHI UHIHKAH 3WLIUCH {3rpy YH3UKAM HHTErpaa-
L]

HUHT MeXasHK MabHOCH), .
B) s j{x, y)di=35, 6y epaa S — acoBunnapn Oz ykKa napasnen 8a

48 .
AjB'éﬂ HYKTaJaPHilai 5--a-y§\m. nacraan Gy & Ounas, OKOpadaH

unanEApuK cupTHRHr z={{x, y) (f(x, y) >0) cnpT Ouian kecuululi
quaurn-péu.naﬂp, &4 TOMOMJapAaH 3ca pa B wHyxkTtanapaad Oz
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yKKa Dapajnten ¥Tras unaukaa
CHPTHHHT 1031 (59- waka).

I-mucon x*4y’=4 unaueapux cuprTrusr Oxy TeKncank pa

z=2+—§- CHPT opacHAarih KHCMHHHHT 03HHH XHCOOJIaHF.
Evnw. Wakann unsamus (60- wakn).

2
X
212-}-4

|2 Y

X xligioy

59- wrakn

60- waka

Llnannapuk cu

PTHHHr H3naHaéTraH w3m S Yoy HHTerpa.ni Suaan
Hporananagu: - - S ;

s={(r+2)a
L

Gy epna L Oxy Tekucauknarn afinama: x’4y’=4, z=0 éxn napa-
METPUK Wakiha: x=2cosf, y=2sinf, 0 f< 2n. :

Hemak,

’ 2x

S= S(2+_; . 4c052t)2dt=4‘ § (1 +cos¥)dt=

/]
2n

= AL =4(344 1 -
=4 §(l+ s cos?t)dt_4(2t+Tsm21)'0 =
=6-2n=12n KB. Gupa.
11.2.2. UkknHan  Typ orpH  wn3snkan HHTErpaanap épaamuia
WAKIHHHE. J03UHM, KY4 . HIUHHHM, QYHKUAAHH YHHHT MabAyM TYAHK
autddepenunanru 6yiuua Tonum MYMKUH.
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P Ounan verapajanran URIHHAPHK

a) | Plx,9)dr+Q(x, y)dy=A, Oy epra A PéP{x. 9i+Q(x,

AR

y)] Kyu Gamaprad Mu, 6y Kyd TabCHpUia KHCM AB #iyn  Oyiénua
Kyyaan (MKKEHYH TYp STPH SHIHKIH HHTErPAJHUHT MeXaHHK MaBHOCH ).

—é KOHT GHAH
6) %(?(xdy-—ydx):& 6y .ePna S —énuk L yp
qer%?itﬂﬁHcrgz.q}:zggosl‘)ta,ﬂéébsint, 0<¢<C 2n saaunc Gunan yerapa-
AanTaH WakKn 103HHH xucoﬁ.naar.

& ' HAMH3.
Eqyyu u;S:—é— ?(xdy—ydx) dopMyaasab oHaana

dx= —asintdt, dy=bcostdi.

. 2n
2n

_ 1 )
=1 . — bsint{ —asint))di=— \ ab(cost+
Jemak, S——é- §{acost beost { 2 §

n
+sin2t}dt=a—; Sdt=uab KB.- GHpA.

1]

s P(x, 1), QUx. 9)
. L D coxaHuHr 4yerapacn 6yaca Ba
¢ Hl;ﬁﬁﬁnaj;rggum D coxapa Y3napHHHHI XyCycHH x}gcnnan;ggmg?lg:;ﬂ
63pranuxﬂ.a:y3nyxc;|3 6yacanap, y Xoaga ywSy I'pud
{YpHHAHAND:

. f(/aQ P\ .
§ Pix et Qs mdy= (52— 57 )axdv.
H : .

- . a 4an
6y epAa L KOHTYPHH ahnaHnb qmmm)myrmaﬁ TaHJgaHAaARKH, D COX
afn (mycfat ByHaAMll}. _ ‘
Touﬁgg %ﬁ‘;)op I() ?:oxana Tpun -dopMyaach WapTIapH Gaxapuaca
KyRuaars TacAMKJap TeHI Ky4aHaup:

a) @de+Qdy=0, 6ynaa ! D coxana KofiAaliraR MCTanaras

é KOHTYP. o :

e““;) STY;dx+Qdy wHTerpan A Ba B HyKTaJapHH TYTALITHPYRUH
i . N

uHTerpaanaw fiyanra 60{7‘?141{ aMac, 6y epia AB D coxara TerHulau.

B) Pdx+ Qdy=du(x, ¥). Gy epaa du{x, y} ulx, ¥) OYHKUATHUHT
TyauK AHPPepeHLHAN.
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r) D coXaHHHT XaMMa HyKTaaapuaa _‘;Q=%P_‘
x y

Arap du(x, y) =P(x, y)dx+ Q(x, y)dy Syaca, u{x, y) PyHKUHRA |

ulx, y} == SP(x. y)dx+ §Q('xu, yray+C
Y #y
u(x.y) = {P(x, y)dx+ fQ(x,y)dy-f—C‘
" y
Popmyna Epramuna awmknauanm, 6y epaa Molx '
HyKranap D coxara rernwam, ¢ — uimilé}puﬁ j‘ra?r(apokuayg.} wa My

3-mucon Tpun dopmyracuaan Gpoiinanauns, (i)y (r—x%)yde+
L

1 (! —J-yz)xa'y KHTETPAMHH  XKCOBAQHT, Oy e

y J ¥ s paa L xowr
?Tl—t‘ly =4 aitaualan ubopat Syan6, y MycBar A¥Hannaa aﬁ;nam}:tg.
VEHJTaau. '

T o
Y¥TaMH3:

Gy (1 —xhar+ (1 + g dy= ({01 44~ 1 4 5 dxdy=
£ B

= 5§(x2+ y*)dxdy
Ir
6y epaa D coxa ¥’ ¢’ 4 TEHFCHIAUK BHAZH AHKKIAHAINFRH Zoipa.
Huverpaaun xucobnaw yuyn kyT6 xoopauharanapwra Jrammua: N

S&(x2+ ¥rdrdy= Sg(-r?cos‘*’(p + r’sinf) rdrdgp =
o . v :
. =§,&"dfd<v= ?dq’ §r”dr= 2§ ‘;"(F4|3)dtp=

o 1}

&

4-mwucoa. Ywby _
LIRS A
. . (x+y)dx+(;-—?)dy
An(Peperunan npora Gupop GyHKUMRHHNT TYAMK Andpepenunany

SKAHWHK KVYPCaTHH Ba 6y (yHKUMSIHM TORHHT.
Evww. Kyirnzarunapra scamus:

Pix, y) =‘i—+~;—; Q(x, g}-={‘}_ X

o

408

- __’-=19—, GuHoGapuH, Gepuaraw nona xakuxaraH Xam 6u-
ay yg ax )
pop u(x, y) PYHKUHAHUHT TYIUK AuddepeHtHalHAKD.

Jlemak, Mo(xo, yo} ae6 Mo{l, 1) uu onnG, KylivlarnHi TONAMH3:

o, y) = ‘I§(¢+g)dx+ S(%—?)dw
= (Inixl —I—--;—) |:-|— (2 Iny.—l—-'—-:-;) |T=Ir||x| +%—iy-f-
+21niyl +iy-1 +C=lnlxl +2mnlyl +5+C.

2- Bapcxona TORWLPUFY

1. x=cosf, y=sin{ alifaHa EAMHHHF MACCACHHH AHMKAAHT. YHHHT
(¥, y) HYKTafaFH YA3RKJH 3H4aHrk y ra Tedr. XK: 2 macca “6up.n.

2. R pajwycad AoupaBHii NWAHHAP CWAad XyALK WyHAaH UHIHHAP
TyFpu Oypuak ocTHAa ({Yknapuw TyFpu Oypuak ocmﬂ?a} KeCHUIaH.
KecHmaa Xocua Ggarau cHpT 103unk XHcoOaanr. JK: 8R® ke. Gupa.

3. a) x==gcos’t, y==asin’f actponaa Gunan;

6) x=a({—sin{), y=a(l —cost) BHKIOMAAHAHI GUPHHUH apKaCH
8a Ox VK OHJaF YerapaiaHraH WAKA IO3HHH XHCOGJIaHT. :

XK: a) 3na® ke. 6upa.; 6) 3na’® k8. Gupa.

4. Tyaux anddeperunain 6yhnua u(xﬁ, ¢) OYHKUHAHH TONHHI:

a) du= (2x—3xy’ +2y)dx+ (2x—3x"y+ 2y} dy:

6) du= (arcsinx—x Iny)dx— (arcsiny+ zﬁy) dy.

5. F= (4 2+ 1)+ 2xyf xyunnur y=x* napabonanunr A (0, 0) a
B(l, I) nykranap opacuaars éin 6yfinua Gaxkaprau nitnim xucodaanr,

. 196
XK “i05

Kl GHpJT. _
6. T'pun dopmynacupan Pofinananub, @Q{x’?-!- yydx+ (x+y) dy
L

HHTerpa.nnﬁ xkcofnanr, 6y epaa L yunapu A-('l, 1), B(2,.2), € {1, 3)
6yaran yuGypwak Koutypu. Harikawu Gepocura nurerpasnaur Ou-

naH. Texmypupr. XK _{-

2- mycTaKus wi

4 X
1. 2’4 = R? unannapuk cupriunr Oxy TEKHCHK Ba 2=~§%-

8 . 2
CHPT OpacWra KoflnaliraH KHCMHUHAHT 03udm Xpcobaanr. DK R® ks
6upa. - : '
2. y=2x" Ba y= \/E ups3nkAap OwnaH  YerapanaHray CoXaHwur

w03KHKH XHcobnanr. XK: % KB. OHPJL
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3. bBepusran TyauK Anddeperumnanu
dy— 20 drtydy
(x+w)?
oyﬁuq; u(%, y) GyuKwIAHA TORHHT. o :
4. F=2xyi+ x*] kyununr A(0, 0) Ba B(2, |
THPYBUM AyAna GaXkapran HIGHHY XI—ICOGJI&HE"._’H()Z :yﬁagﬁgf et

5. T'pun popmysacuaan Qoitnananus, @yzdx+(x+y)2dx' HHTE-
L

Terpandn xucobaadr, 6y epaa [ — ' '
HyKTajapaa 69arau ngyp?{al( uom;;f_a%’{ﬁ gs 0), B(3, 3), C(0, 3)

3-§. Cupt uwrerpannapu

11.3.1. 6 — 6upopra cUAIRK CH ( ' '
PTBaf(x’y;2= M

CHPTAa Y3JYKCH3 G?J'ICHI:I'_; Aai, Agy, ..., Ag, nap a)cup{rgim:rcgglg;gﬁ:ag

gﬂpmagza G?Jluunmu'dynud_, YAGPHHHT 103MADHRH XaM Wy CHMBOANA[

UaH Gearnaafiauk; Xap KaficH SeMEHTap CHPTAa MXTHEPHE M;(x, y;

Z) H :
i) HyKTa Tanaakmuz Ba ymby X f(x, y,z)Ac, uHTerpaa ANFHAAHKH
]
TY3aMH3.
HHT:::fmenTap CHPTIZPHHHT  QHAMETPHHHHT  3HT KaTTach HOATa
AHTHS aHia HHTerpaa ﬁumwvm HHTHAAAMTAH JUMRT OUPURYU TYD CupT
pasu (EKH cupr ro3u 6fdusa unrezpar) Aeinnany:

{rcv.rd0 = iim 3

maxdia ITIAO.—-»I] o

: f(xt'! yb z:’) AU;
BKH

3 f(xy y, 2)Aa,.

(fremnas = i

e maxdiamia,—0

CHDT HHTeTPa/IHHUHE K 7 cupT . OMOHH Taua
KHIMaTH g ¢
g BT MHTeTpa A O CHPTHHHI KalficH TOMOHH TAHJAHH-
n‘apﬁH;ql;:H;SEEiﬂ:ﬁ':r gapqa X0CCanapH GHPHHYH TYD CHPT HHTerpaf-
. Arap ¢ cupTHHHT Oxy TeKHCARKKa :

Oxy OHP KuiiMaTam Oyaca, abhu Oz ¥K Haafl T9pH
. Ka napaaien Xap Kanga# t¥epu

YH3HK ¢ CHPTHH (aKkaT OHTTa HYKTaja Kecca, Moc GHPHHYH TYD Eugw

HHTETPANHH XHCOGMAlWHH ywly ¢
- OpMyJla  OPKAJH
HHTErpa/iHd XHCOGAALINa KeJITHpPHII My:uzun: P MKKH  §40BAH

e z)da_-—] ree v 2a )y +z§’+ zfdxdy -.

a
Ty

Gy epaa z=z(X, y) — G CHPTHWHT TeHTIaMacH. PaBLﬁaHKu, Sgdo_—.S
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epAa S — ¢ CHPTHHHT 163:-1", SSf(x, 4 z2)do=M, 6y epra M —
O CHPTHHHT Maccécu, f(x, u 2) =y — ¢ CHPTHHHT CHPTUI 3UWIHTH.
l-Mucoa SS(,:2+y2)do uHTerpanHa  Xucobaawr, Oy epaa o—

44*=2" koMyc cHpTHWHr z={0 Ba z==] TeKMCAHKIAp OpacHAalH

CMH. .
Euuuw. DBepuiras ¢ CHPT TEHTNAMaCHAAH YHHHF Kapanaértrad

CMA YuyH Z= \jx"’-i—y’ skauunn Kypamus. Kyiinaarnaapra sramns:

Y=, 2
TN T R

Hemax, :
ffe-+mao= {4 \/L g dady=

= /2 Sg(x2+ yHdxdy .

%oy

MKkn §14O0BAH HHTETPAAHKAT HHTErpanalll COXacH Cxy S+
onpafiad n6opaT (KOHYC CHPTHHHF Oxy TERHCHHKKA NPOEKLUHRACH) .
[KKH ¥A4OBJIH HHTErpafia KYT6 KOOpAWHATAJapHTa yTaMH3:

SS rdrde= /2 2§ dy Sradqa=
1]

0“,

V2 (g dry= 2
8 [ )ar=E Tar=mny?.

a .

11.3.2. ¢ CHMKK CHPTHHHI Xap OHp HYKTacHAaH i ROpMaA BeKTOPH
FKA3HJTaH TOMOHH Myc6aT, GollKa ToMOHH (arap y MasXyA Gynca) aca
anguii TOMOH NeRnnany. C '

Xycycan, arap ¢ copt émuK 6yaca a ({a3oHRHT GHPOP COXACHHH
erapanaca, y Xoaaa CHPTHHHI Myc6at EKu TQWIKY TOMOHU 71e6 YHWHT
opMan BeKTopaap {2 coXalaH iiyHanrad TOMOHH, Man(puil E€kH u4Ku
oMoru neG YMHHT HOpMasi BekTopaapu £ coxara fifHaaraH TOMOHH

fitnnaan. MycGat (Talikn) Ba MaMdui (14KH) TOMOHJApPH MaBXKYA

Yaran. CHpTAAP UKKU TOMOMAGMA CUpPTAGD Jefinnadd. Ynap yuyH
yiuparu xocca ypunnuaup. Arap n HOPMaj BeKTODHHHT ACOCHHH
yraai cuprAa €TyBYH HCTajraH énuk L kouryp 6¥final y3nykcH3s
yuupuica, AactnaGkd HyKrara KaliTrakaa n HUHT HYHAAHIIH
acTiabki AYHasui GUIaRAGHD XuA Gnanu.

BHp TOMOHJAMa CHPTIAp YUYYyH n HOPMAJ BEKTODHHHT Gyraafi
{Junuy gacTnalbkn HyKrara KalTHIrania (—n) BeKTOpra ONHG KeJlalu.
AabiiyM TOMOHH TAHNAHTaH O CHPT OPUEHTAUURAGHEAH AefinAadn.
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11.3.3. 6% — Gupop cunnuk cupt 69au6, yuaa 7 =[cosa, cosf, cosy
AYHAINI OHAGH XapakTep)anysud MycGaT TOMOH TaHAaHraH OVACHH
P(x,4.2), Q (x g, 2), R(x, y, 2) yaayxcus PyHkunanap 6yacun, y xona:
MOC WKKHHYH TYD CHPT MHTerpaaH KyHuaarH4a udoaananann:

SS Pdydz + Qdzdx+ Rdxdy— SS(Pcosa+ Qcosp+ Reosy)do .

at A

By ¢opmyna Gupunun Ba wKkuHun TYP CHPT HHTErpanaiapHRu y3apc
Goraaiian. CUPTHHHr 60WKa ¢~ TOMOHHIA yraaranaa Gy uuterpas
HIIOPAaCHHN  Kapama-Kapiuncura  Varapripann. Arap a CHPT 2z=
=2{x, Yy} TeHTrama OHAAH OlIKOp XOorda Gepuaran 6¥.ca, v xoana n

HOPMAAHHAT HYHANTHPYBYH KOCHHYCJ2pH KyiiMaary dbopmyranap 6y-
AHYa aHUKAHAAH:

1 9z | 3z i
CBA=—mtT * G COSB=—r - =, COSy=——mr
= nl ax’ B 4+ | n| dy Y 1

6y epaa |n|= -\ﬁ+(%—)2+ ('—33)2 Ba HLIOPA TaHAAW CHPT TOMOHH

Ouaall MyBoPHKAAIIraH GYIHWH KepaK.

Arap o cupr TeHraamacu F(x, y, z) =0 owkopMac Xxonza Gepuaran
6y/aca, By CHPT HOPMAAU A HHMF AYHAJTHDYBYM KOCHHYC/apH Kyilwaaru
thopmynanap 6¥iisrya anuKaanaam:

oFf _ 1 aF
ay’ - D 8z’

Oy epia D= + '\/(—3—5—)2+ (—%)2‘-{- (%;)2 Ba HJIAH3 o.rw.un;-lru HLo-

PaHH TanJall CHPT ToMOHH GHJAH MYBOGDHKIA WTHPHIH LN Kepak.

Hkwtnun typ cupr HATErpa/H, WyRHHTAEK, Koopdurnarasap Gijduqa
CUPT unTEZpAAN Nel XaM aTanaid.. .

WUKkHHYM  TYp CcupT wuHTerpasmuti  Xucobaalny  GeBocHTA HKKH
VAYOBAH RHTETPAAHH XHCOGAawIra KEATHPHII MYMKHH.

Arap o cupT z=2z{(x, Y) TeHraaMara sra 6¥.ca, y Xon1a UKKHHYH Typ
CHPT WHTerpaAn KydAunaarw ¢opMyna 6Vinua xucobiananu:

aF 1
+ =, COSfi= 5"

[
- o = —
COs D P

SSR(x. Y, 2)dxdy = + SSR(x, ¥, z{x y))dxdy

a . "w

Oy epaa 6., CHPT 0 HHUHM Oxy TeKuCAHKKA NP OEKUHACH.
zE MWOpATAp CHPTHHHT HKKHTA TYPJH TOMOHAAPHTA MOC Kellam:

6yHna «--» dwopa TanaaHrau ToMowla cosy >0 Gyaranpa, «—» aca
cosy<Z( 6yaranga oIHHamu.

G CUPT =y (X, 2) €k x=x (y, 2) TeHriamanap G6unan Gepuarau
. 412

' Jia -
Xxonaapaa KoviraH HHTerpajjap Xam Xyl IOKOPHAATHAEK XKCO0
TR

SSQ{x, Y, 2)dzdx =2 SSQ (x, y(x, 2), 2)dzdx,

o Ty

fopa
Oy epila Gy — CHPT O HHHI Oxz TEKMC/IHKKa npmxuuﬂcu,uiut»an glcj:a
y —>»
rawiaHraH  Tomomia cosf>>0 Gyaranfa, « p
cosp << GyaraHaa ORUHALK]

SSP('“' y.2)dydz= = SSP(x(y, 2), y, 2)dydz

a,
F vz

— cupT ¢ HUHT Oyz TEKHCAHKKA NPOEKLMACH; «+>» Hwopa

Oy epAa Oy «—» Hilopa 3ca

rangaHral ToMoHaa cosa>>0 Oyarauia,

a << 0 GyArania OIHHADHY. )
COSQ-{M H cyo J. Yy uHTerpasHa XucoOJaHr:

I= SS zdxdy + xdxdz +ydydz ,

o

6y epla ox y-+z==1 TEKHCIUKHAHT KOOpAnHaTa n;?}{frigﬁﬂ?apﬂ
yaran yubypuak; CHPTH
6unaH KeCHWHIINIAH XOCHA Gyarat an
TOMOHHAA HopManb Oz YKu GuiaH YTKHp Gypuak TallKua 5Tal
Eynuw. Iakans _ yusamus  Ba
WHTETpPaAnall TOMOHHHE 11 HOpDMaab €pla-

- WaKA).
a TaHAalIRk KypcaTaMus (61- wa

I'm“12:=.- | —x+4y CHPT TeHrnaMacHra osra-

dz dz 0 uy -

ey, —==1,c0o8y >0,
MHS3, dx dy
HHUHI Y4yH |

COSQL = -—_\ﬁ-TT-___ﬁ =

1 — — -,
=73 ‘SB=—JrEmh V3
I
cosy =73 -
Bepnaran HHTerpafHH xucobnaw  ydyH 61- wakna

Kyhnaard QopMyIaHH XOCH/ KHAAMH3:

= SSzdxdy-l— xdxdz+ ydydz= SS(y -——\-}=3—- xﬁ+z% )do =

ot

(= +a)dom—z§ w—x+ (1 —xdy) VIFTHTdudy

= S(?y—-2x+l)dxdy, 6y epla Oy O CHPT (6ABC) wuur Oxy

-
T3

'xy
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TEKHCJIHKRA NPOCKUHACH
AapHU KS’H’IH_G UHKAMH3:

SS(‘Zy —2x+1)dxdy= idi § (2y—2x+ Ddy=

Oy L] Lo

(AAOC). Ukku yraosan HHTerpaana ueraf

4

] [ : ] T
=-;— S(2y-—-2ﬂt-l-l)-2 l d =—:— S((! -—2x)2—l)dx__ : *
0 .9 . .
'=( 1 (|—2x)3 )l N _| - L.'
) 4 24 6"

3- dacpxoua roumupuru

SS‘\/ x4+ y®de  nATerpansu xucoﬁnaur 6y epia o Cf

9x? +9y2—lﬁz KOHYC CHPTHHHHT 2z=(0 Ba
opacuiary Kucmu. JK: 16:“ . '

2. SSxyzdcr un'rerpa.nun XHCOBMAHT, Gy epaa o CHPT x+yt2z=11

[

2=3 TeKHCJHKA

3
KHCAHKHHUHT OHPHHYH OKTEHTAA XKONMAIUraH KHCMH. )I( ;/20

3 2= \/4—-x —y* ApuMcoepannnr MaccacuHi Xucobaagr. Ym
Xap OGWp HYKTaCHAarH cup'rnﬂ 3AMITHEPH ? £’y* ra TeHr ne6 oiun

XK: l?g“ Macca Gupa.

4. SSyzdxdy-i—xzdydz-{-xydxdz HATETPaAHKH XncoGmaHr, ﬁy epl

¢ -—— GHDHHYH OKTaHTA2 Xollralirad Xamaa x L =R? uu.nmulp E
x=0, y=0, 2=0, z=R Texuc.nnxnapnan TY3HATAH CHDPTHHHT TallK
TOMOHH. JK: R‘(—g——l—%).

5. Ssxdydz+'23dxdy MHTeTpaldHH  Xucobaaur, Oy epa

o— X4+yi42i=1 cq)epaﬂnur TALIKH TOMOHH. K 3125“ )

3- mycrakur uw

1. SS(z+2x+-§-y)dcr MHTErpasHu  Xucobaawr, 6y' epla o-

6x+4y+32—12 0 TexHcAMKHMHr  GuHpHHUM
Kuemu. XK. ——

\/5:

OKTaHTRa &TyBY

414

. ) — 2 22
2. ngzyzdo. UHTETPaNHK XHCOOAaHT, Oy epla ¢ 2= VRI—x'—y

’ . 2nR
npumcdepa. K &=
3. SS(9+2z)dxdy HHTETPaJIHH xucobnaur, 6y epra ¢ — GApHHYH

L

HCMH.
OKT2HTAA XKoialuran 6x+ 3y +22="6 Texncnqxguar IOK.OPHTH K

K. —‘3—. | | |
SSédydz-}- (3y—'x)dxdz-—"zdxdy uHTerpanau XucoGaawr, 6y ep-

2=0, F4y’=1, z=x ? Ly 4+2 cupmiap GHJlaH l1erapa.a'lar|- |
J11;‘nﬁnnxuczlut CHPTHHMHI TallKH romonn. XK: 5xn. .

10- na3opar uwiu

|. WuTerpainalll TaPTHOHHH Y3TapTHPHHT:

. 2 2 F42
1. {ar § Fnpdy 12 §dy { Fxy)de.
¢ -2 fli
s Vm—? 4 =
1.3. de S fix, )dy . R W N de S fx, yydy .
* Ve ' S
S %"'" : S T ;d
5. \dy § hs dx. 1.6. _§dy 2HSHf(Jc.y) x
¢ ? . v
s Vm—¢ 18 de S( fix, y)dy .
1.7, ,de_. S fx, y)dx. L
o Vo
19, de S F(x, y)dx . 1.10. § dx i x, y)dy
_ A

§
s . 3
’ B —_ . §
1.11. §dx éf{x.y)dy. )
0 43 v 3 ! 3—y .

3. | dx {7 pdy. 14 {ay 1w

]
-t 2 ¥
415 -



1.15.

1.17.

1.21.

1.23,

1.25.

1.27.

1.29.

2. Depuaran uu3saKIap 6;mau qerapauaﬂrau WAaKAHHHT  I03HHH

O 3—x

{ax § gy

.
A

de S Fx. g)dy .

s =1
Vas—2

Ly

v

dx \ fx, y}dy.

|
|

Frp ey

Lol

2
Yy § e gyds.

1 ]

3—x

dx S f{x,y)dy .
]

241
dx S flx. y)dy .

1]

L L =] s

X#cobnaHr:
jra— 3 — X
2.1 y=-, y=4e",
y=3, y=4.
2.3. y —-2y+x =0
¥ —dy+ =
y=x, x=0.
2.5. § —6y+12=0,

f(x, y)dy.

dx S Flx, y)dy .

1.16.
)

1.18. de S

1.20. de

1.22,

1.24,

1.26,

1.28.

1.30.

2.2,

2.4,

2.6,

416

1 Vg

dx § f(x, 4)dy .
]

T L™y e

f(x,.y) dx .

&
O ey,

2—y

e T i T P S

x=8—y
X== -—2y

x —4x+y =0,
x —-8x+y =0,

y=0y=—5.
-
Y= x,y_—-8e .
y=3, y=8.

Flx, y)dx .

dy S Flx, g)dx .

/]
dy § Fx g)dx .
¥

dx S fx, y)dy .
1]

2.7.

2.9.

2.11,

2.13.

2.15.

2.17.

2.19.

2.21.

2.23.

2.25,

2.27.

2.29.

27665

g =10y 4 =0,
£ =
y=-73. 4= V3x
¥ —4y+ =0,
Yy —by+x"=0,
y=x, x=0
Y —6y-|—x2= )
i —|0y+x _0»
y=x, x=0.
x -—2x+y =0,
X —6x+y =0,
y_ v@.y— '\/3.1:‘
x —2x+y =0,
X —8x+y —0

x —2x—|-y =0,
P —dx+y --0
y=0y= \,3

X —2x+y =0,
C xP—6x 44 —-0,
y=0,y= \/3

X —2x+y =0,
x2—6x+y =0,
y=0, y=x.

Y, —6y+x =0,
y'—8y+4x*=0,
y._x x=0,

Yy —4y+x =0,
¥ —8y+x’=0,
y =x, x=0.

u, ?—4y 4 x7=0,
Y —8y-|-x2—0
y= \/§x x=0.
Y, P— 24 =0,
Y —10y+x =10,
Y= \/3 x=0,

|

2.8. y= —\é—;‘ y = -—I—

x=16.

2.10. x=5—4’,
x=—4y.

212, y=2 \x,

3
= ¥=9.

214, y=3 Vx,y=7,
r=4, '

2.16. y=%,y=58’,

y=2, y=>5.

2.18, y=32—x°,
y=—4x.

2.20. y=20—x°,

222 y=2__

224, y=/x y=L,
2.26. y=2 =7,

2.28. x_.27-._y :

2.30. y=1l ——x2,
= —10x.
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3. CuprtHil 3duAHrH ¢ MabiayM Oyaca, GepuaraH srpu 9H3sKaaj
Gunal werapaiaHrad D MAACTHHKAHMHT MacCacHHHU TONHHT:

3.3.

3.5.

3.7.

3.9.

3.11.

3.13.

3.15.

a.17.

3.19.

x=], y=90, g,v2=x,2
(¢220),y=3x+6y4".

x=2, y=0, y"’=—;—

(y=20), y=2x+34"

x=2‘ y2=2x,
y=0 (y==0),

75
v="+3

3.2.

3a

3.6.

3.8.

3.10,

3.14.

3.18.

3.18.

3.20.
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L+y’=9, #+y' =16,
x=0, y=0 (x< 0, y220),

_ 2y—bx
Y= P
P4y=1, Ctyi=18,
x=0‘ y=0 (x}(], y;o))
— x+3 N
VLY

2 2 2 __
2+y=1, t+y =4,
x=0, y=0 (x=20, y220).

x4 2y
=

321, x=2, y=0, 3.22. P 4y=1, I 4y*=9,
y=2x (y==20), x=0, y=0{(x=0, y< 0},
=T =Xy
Y= +y. ¥ 244
3.28. x==2, y=0, - 3.24. x2+0y2= b:gg-l:—}y02=2<5 0
2—i X= L] yz X L3 L]
_ 7.3 Pyt
?——“2—+89‘-
3.25. x=1, y=0, 3.26. K+ yt=4, **+y*=186,
Y =4x (y=20), x=0, y=0 (x =0, y<L 0).
v=6x+3¢". pae XY
24y
3.27. x=2, y=0, 3.28. x2+0y2=4,0122-|:<y;=9,>0)
2___x_ X=\U, = X R N
v=4x+64" VA
3.29. x=%.y=0, 3.30. x> 4yt=4, x2+y;=9,}0
y2=2x (y?g[))‘ x=0‘t;_y;0 (xg y Y2 )'
y=4x+9" Lae e

4. DrpH UM3HK/AH HHTErpafNapHH XMCOGJAHI:
4.1. S(x2+y2)dt, 6y epaa L — x*4y’=4x altnaua.

L
4.2, S (4 :/I —3 i/g? )ydl, 6y epaa L — x=cos’f, y=sin’t actponaa-
L .

HuHr A(1, 0) Ba B(0, 1) nykransap opacHzarn €iu.
4.3. xydl, Oy epaa L — Tomonaapu x=1, x=—I,

[l ¥

y=—1 6YAran KBaapat KOHTYpH.

4.4. Syﬁdt. Oy epia L — x=={—sinf, y=1—cos{ HHKFIOHAQAHHHI
L
GHPHHYH apKH.

4.5. Sxydl, 6y epaa L — yumapu A(2, 0), B(4, 0), C(4, 3}, D(2,
L

3) Aan ubopat TYFpu TYPTOYpHAK KOHTYPH.
4.6. S ydi, 6y epua L y’=2x napaboranuur x*==2y napabosia

'
Kecrah &iu.
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‘4.7, S dly. 6y epaa L — Tyrpu unsukauur A(4, 0), B(G,l)l

xX—

HyKTaJaap opacHla I'H KecMacH.

4.8. S(x2+y2)2dt, 6y epaa L - r=2 aiinanauuur OHpHHUM
[
qoparu
S(x y)dl, 6y epra L — x*4y*==2x ahaaua.
L
4.10. S\/x2+y dl, 6y epaa L — x*+4y*=2x afinana.
L

xydl 6y epaa L — ywnapn 0(0, 0), A(3, 0), B(3, 4), D(O )=

= =y

6yaran Tyrpu Typr6ypuak KOHTYpH,
4.12, S (¥*+y*)di, 6y epna L—
i .

qa3. { ——4
§ Ve—2—¢

TYTAWTHPYBYA TYFPH UH3HK KeCMAacH.
4.14. 5(4 VX —3+/y)dl, 6y epra L — A(—1,0) Ba B(0, 1) nyxTa-

2’4+ y*=4 abaana,

6y epra L — O(0, 0) Ba B(2, 2) AyKraJdapHu

JADHH TYTAWTHPYBYH TYFPU YH3HK KeCMacH.
4.15, 6y epaa L — A(0, 4) sa B(4, 0} uykraaap opacuﬂa

HKofinawran TprH YH3HK KecMacH.
4.16. S a’l 6y epaa L — r—2{1+co'3cp) 0<-:p§__ Kap-
\/x +iF

AHOHAA eﬁu
4.17. Sydf, 6y epra [ — x=cos’t, y=sin’t actpounanuur A(l, 0)
J .
Ba B(0, I) HyKTanap opacuiaru éitu.

4.18. Syd!,' Gy epaa L — y2=%x napaGoabuur O(0, 0) Ba
L

HYKTajap opacHiaru &iu.

/35 \/ﬁ)
6 " 3
1.19. §(4§/_} —3+Jy)dl, 6y epaa L — A(1,0) Ba B(0, 1) syKkranap

L

opacHaoaru TS"FPH YH3HK KeCMacH.

4,20. Sarctg—i—d!, 6y epia L — r=(1-cosg}, Ogyg% KapaHo-
i )
HAa E€An.
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4.21. Sxyd!, 6y epaa L — yurapu O(0, 0), A(5, 0}, B(5, 3), C{0, 3)

-

Oyarant TYFPH TYPTOYPUAK KOHTYPH.
4.22, \/x +y2dl, 6y epna L— x*+ 4y =2y ajinana.

[ ey

4.23. S(x-l—y)dl, 6y epaa L — r’=cos2¢, —i‘;gtpg% BepHya-
L
JH e MHHCKATACHHHHE &(H.

4.24. S(x-l—y)a‘l, 6y epia L——ytl.napu 0, 0), A(—1, 0)
L

#(0,1) 6yaran yu6ypuak KOHTYDH. _
4.25. S(x2+y2)di, 6y epaa L — r=4 alinaHaHHHT BUPHHYH uYopary.
L
4.26. S(x—|~y)dt, 6y epaa L — yunapu A(1,0), B(0, 1), O(0, 0) 6a-
L : .
rii yu6yp4yak KOHTYPH.
4.27. Sxydz,' 6y epaa L — yunapu O(0, 0), A(4, 0), B(4, 2), C(0,2)
L
6yaran TVFpH TYprOypuak KOHTYpPH.
428. § W=y

dl, 6y epaa L — r=09sin2g, Oétpg%arpﬂ uy-

£+
WK, Efin.
i
429 \ ————— 6y epaa L — Q(0, 0) ea A(l, 2) HyKranapHH
§ Vet +4

TYTAWKPYBYH TYFPH YH3HK KECMacH.
4.30. S \/Q_y'd!, 6y epaa L — x=2(f—sinf), y=2(1 —cost) UWHKITOH-
) .

NAHHHE GMPHHYH apKH.

5. 3rpH YM3HKAH UHTErPaJHH XHCOGAAHT:

5.1, S (x*—2xy)dx+ (y°—2xy)dy, Gy epna AB — y=1x* napabo-
AB
naHuHr A(—1, 1} nan B(l, 1} rava éiiu,
5.2, | Zdu—ddr

s 3V 4V

nanuur A(2, 0) naw B(0, 2} nykraraua &in.
5.3. S (>4 ) dx+ 25y , 6y epra AB — y+ x° ky6uk napabona-
AB
inHr A{0, 0) zan B(l, 1) Hykraraua éiiu.

, 6y epaa AB — x=2cos%, y=2sin* acTpon-
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54. §(x+2y)dx+ (x—y)dy, Oy epna L — x=2cosf, y=2sint
L

aiinana (atnanub Yyt mycbart).
5.5. c?(xﬁy—x)dx—}-(y?x—Qy)dy, 6y epaa L — x=3cost, y=2sin¢

aaunc éin {afinaunG YTHw Mmycbart).
5.6. S(xy-l)dx+x2ydy, 6y epia [ — x==cos{, y=2sinf 3i1-
L
auncuuur A (1, 0) Hykrapan B(0, 2} nykraraua €Hu.
5.7. S Qxydx —x'dy , 6y epia OBA — O(0, 0), B(2, 0), A2 1)
oBA
HYKTaAapHH TYTAWITHPYBYH CHHUK YH3HK.

5.8. S (x*— yD dx+ xydy , 6y epaa AB— A(l, 1}, B(3, 4) nyKra-
AB
NapHH TYTALITHPYBUH TYFPH YHM3HK KECMACH.

5.9. Scosydx—-sinxdy, 6y epaa L — AB TYFpH YH3HK KecMacH

L
A2n, —2n), B{(—2n; 2a).
5.0, { $LF3H 6y opna L — AB TYFpH um3skK Kecmack A(1, 2),
b A
B(3, 6).
5.11. Sxydx—}- {(y—x)dy , Oy epaa L — y=1x° KyOHK napadorannHr
) .
A(0, 0) nyKraran B(l, |} Hykrarava é&iin.
5.12. S(x2+y2)dx+ (x4+y2)dy, 6y epaa L — ABC CHHUK YH3HK

[
A(l, 2), B(3, —2), C(3, 5).
5.13. Sdex+x2dy, 6y epna L — x=acost, y=>5bsini 3ANHNCHUHT
L
coaT MHAH O¥itnua alilaHuG YTHAraH 1OKOPH SPMH.
5.14, S(xy—yQ)dx+xdy, 6y epra L- y==2+/x napaGonanuur
L
0(0, 0) nykraman B(l, 2) uykrarava €iu.
5.15. Sxdx—{-xydy, 6y epaa L — x4 y? =2x aithanaHHHT KOHTYp-
L
Hi Myc6aT afnann6 YHKKaHAAarH IOKOPHTH SPMH.
5.16. S(x—y)dx-l—dy, 6y epna L — xX*+4y’=R? aiinamanunr
L
KOHTYpHH MycOaT A¥HaqHliaa ailtaHuG YHKKAHLAarH I0KODHTH ADMH.
5.17. §(x*—y)dx, 6y epna L kouTYp x=0, =0, x=1, y=2 1¥rpn
L

UHIHKAAP XOCHA KMAraH TYPpU TYpTOypuak (KOHTYPHH aHaauub Yti
ityHanuwn mycbar). _
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5.18. S4xsin"ydx+ycos2xdy, 6y epaa L — O(0, 0) Ba B(3.6)
L

HYKTAJapHH TYTALITHPYBUM TYFPH YU3UK KecMacu.
5.19. ?ydx—xdy, Oy epaa L — x=<6cosf, y=4sini AKMCHAAT

KOHTYPHH aiiaun® unKuin A¥Haauwm mycGat Gyarangar 8iH.
5.20. SQxydx—ﬁdy, 6y epaa L— x=2y° napaGonausw 0(0,0)
7 :
HyKTaaan A(2, [) Hykrarada éiim.,
5.21. S(x,y—x)dx+-;—x2dy, 6y epra L — y®=4x napabonauhtr
] .
A(0, 0) Aykrapan B(l, 2) uykraraua &iu.
5.22, ?(x2+y2)dx+(x2—y"’)dy, 6y epaa L — yunapd A(0, 0).

B(1,0), C(0, 1) 6Yaran yubypuak KOHTYDH (KOHTYpPHH aitnanib YHKHL
AYHAIMIIE MycOaT).

5.23. S (xy-—x)dx—!——x;dy ,6yepia L — ABO cunuk unsnk: 010, 0),

L

A(l, 2), B(El,-, 3) ; KOHTYpHH afinanu® YuKuw fyHaanuwy pnycbar.

5.24. S(xy-y2)dx+xdy‘ 6y epaa L— O(D,0) nykranas A(1.2)
L
HYKTaraua TYFpH YH3HK KeCMacH.
5.25. Sxdy— ydx , Oy epra L— y=x" xy6uk napaGonarust 0(0,0)
L .
HyKTafaH A(2, 8) HyKraraua éitu.
5.26. SQxydx—ﬁdy. 6y epha L — y=—f— napaGonanukr A{0.0)
L
HykTanau B(2, |) Hykraraua éian (6Vnaru).

2
5.27. S(xy—x)dx+x?dy, 6y epaa L — y—d4x*® napaboratunr
L

0O(0, 0) #ykragan A(l, 4) HyKraraua é&iin.
5.28. S(x+y)dx+(x——y)dy, 6y epaa L— y=x papabonauir
L
A(—1, 1) nykraaaw B(l, 1) HyKraraua éiq.
5.29. dedy—ydx, 6y epaa L — yurapu A(—1, 0}, B(1,0). ¢, 1)

HyKTanapaa 6yarau yuGypuak KOMTYPH (KOHTypun atinatnG YTRUI
Ayuaauwy Myc6at).

5.30. S(x2+y)dx+{x#yg) dy, 6y epra L — ABC chnHK HH3HK:

L

A(2, 0), B(5, 3), C(5, 0).
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6. Bepuaran HchJla.nap u(x, ) GYHKOHAHHHT Ty.ﬂHK Aunddeperuna-
MH 3KAHJHTHHA KYPCATHHT. Drpd YH3HKAH WHTErpas €plaMuaa u(x, y)
QYHKLUMAHH TOMHHL:

6.1.
6.2,

6.3.
6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10,

6.11.

6.12,
6.13.

6.14,

6.1

6.16.

6.17.

6.18.

6.19,

6.20,

s

(10x® + 124° 4+ 6) dx+ (15x°y—~5) ydy.
(y'ew'+65—8) dx + (2xyes'—8y) dy.
(cosx-cosy+6x+3) dx+ (18y2—sinx—siny) dy.

(Si“x"' ) -f- Smy—cos_t/)d!;f
(y x--1)2 )dx+ =1 __x!—}z +2y)dy.
(7

(+22 ) +( fy?_lo)

cosxcosy
sin’x

COosx

e K )dx+ —sinx 4

£r— ”2

G=r

(2cos2xc033y—~—)dx+ (——351n2x5m3y)d
(e -——~x3—y)a‘x+ (sm_Sy—?y-z-)dy.
(xye?v+cos2x+ 2?) dx+ (—’;i e"gy+y)dy .
Grat2)det (=3)av.

(x+y-sin%) dx+ (1 +xsiny + xysin2y) dy .

1 —2y l—x

(e“—y—ia-)dx—f- (sinSy—-?l?—)dy.
(2xy—-—~':?)dx+ (x*—%) dy .

1 cosx | —sinx
Gor 22 )dx+ oy

(Iny+—~—x)dx+ (]nx-i—f—}- 1 )dy .
(2c032x-cos3y——l—)dx— (3—3sin2x-sin3y)dy .

(»2—2+cos y)dx—|— (y—xsin2y) dy .

X

(—]—+—;—)dx+—y_2—dy=0‘
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8.21. (sin®y—y-sin2x) dx+ (xsin2y+cos®x+1) dy .
‘ ¢ x
6.22. (7+lny+2x)dx+ (1nx+ 41 )dy‘

8 (gt )t (s )
6.24. ( e ) +( o —-IO)dy
6.25. l;yydx+ y?x dy . |

2 : o/ © |
6.26. (—¥ 1 )d (~— 4+ )a‘
_ ((x+y}2 )T e T )

o (i (e
6.28. (ycosxy+2x—3g) dx+ (xcosxy—3x+4y) dy .
6.29. (5y+cosx+6xy®) dx+ (5x46x%) dy .
6.30. (y—sinx) dx+ (x'—2ycqsy2) dy.



12-6 06

BEKTOP ARAJIH3H

1- §. Cxaanp madinon. Carx UM3NKIapH BA CHPTAAPH.
Aynannu 6¥anda xocuaa. Fpaanent. Bektop maiinot.
Bextop un3nknap '

12.1.1. Arap dazonaru Gupop D coxaHudr xap 6up M=M(x, y, 2}
HyKTacHaa u=u{M)=f(x, y, 2) ckanap ¢yHxuus Gepunaran Gjnca,
y Xonaa 6y coxana cKaasp matidon bepusrzan fednnann. u=f(x, y, z}
DYHKUAR MAUOON ynkyuacy Aelfinaain.

Arap D coxa TekHcsHKKa TerHway 6¥aca, ckaaap Mailaon sccu
MaddOr meinnaiH.

Ckansip mainoHnunr u{x, y, zy =C {C — ¥arapmac coH) TeH[aMa
OHAaH aHWKAAHTAH KMCMH €aTy cupTu Aefnnaan. u(x, i) == C TeHraaMa
ACCH CKAJfiP MANAOHHHHI CQTX “U3uFuHu AKMK/IafaN.

Arap T=cosa.i+ cosfj+cosyk — 6upop ! fiynaanwigary GHpanK
BekTop G¥aca, y Xxonga CKajaap MaHAOHHWHHT AdddepedlHaAnaHyBUH

w==f(x, y, 2) PyHKUMACHHHHr { A¥HaNHW G¥inda xocHAacH %’} KyHuaaru

ou ou du du
a1 — 3y cOs%+ 5, cosf 4 ocosy

Popmyna Guaal aHUKAAHAZH.
Ckaasip maiaon QyHKUHACH u=f(x, y) 6yaca, y Xoana

du du du
E__—cﬂx OSG+—-C6y OSB ,

Oy epaa {=cose - ;—|—cosﬂ . ;’-‘ Bﬂ__%_a i
u=f(x, y, z) cKanAp MafAOHHUHT TpafHerTy fel, KylhuAaru

du -, Ou-—= . 8u-,
raduse — i+ — j4—
g ax + ay I+ az k
BEKTOpPra alTHJIAAM.
u=f(x, y, 2} QyHKUUAUHHT GePUAraH HyKramary rpaaventH Guiaan
6y HyKrafarun iysaanm GyAuva Xocwaa opachia KyhuarH MyHocabat
6unad wdonananypus GOFNAHHIL MaBXKYL:
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du_
or

du

S Vi gradu- [ €Kku np_;gradu .

[paaveHT Kyifuaark xoccasnapra ara:

a) grad(u+ uz) =gradu 4 gradus;
6) gradCu=Cgradu (C=const});
B) grad(u:-uz) =wigradus 4 wegradu.

l-Mucoa u=xy'2" Gynxkuns sa M (3,2, 1), N (5 4, 2) nykra
Oepuaran. By ¢yskunanuir M Hykraaarn MN  Bextop  HyHasniuu

fyAnda XOCHAACHHH TOMHHL.
E un . ¢ pynkunanuur M (3, 2, 1) HyKTaaars XycycHi Xocuaanapu:

B4 | 238 92 131
aX|M_y,z|M......2 19==4;

ou | _ 3| —9.2.9.13—19 .
aylm—QxyZIM—232l_l2,
0% | a2 —3.3.92, [2m
3 IM—3xy2IM-—332 12==36.

MN BekTop Gunan AyHaAHWK OHp Xua 6Yarad | GHPJIKK BeKTOp

13

L=

ra TeHr, 0y epha _ o
MN=(5—3)i+(4—-2)j+(2—1)k=2i+2j+F,
|MN| = \/22+22+ 12=3. llemak,
2=, 2=, |3
Wyupait kHano,

du 2 2 | _ 68
=4y t125+36- 5=
2-Mmucoa u=In(+y?) bywkunauuur M (3, 4) Hykvaparu
& QYHKUHA TPafHeHTH HYHAJHIIHAATH XOCHJAACHHH TONUHT.

Euynuw by epaa [ pexrop ¢yHkuusrwur M(3, 4) wdyKranaru

oo 3
rpaaueHTH Guaan 6up Xun AYHanra, wWyHRHT YUyw _aiz = lgraduj.

M(3, 4) nykraparn xyCyCH# XocHnaznap:

Qu 2x 6. 8u

ax |M=x2+y2 Mi?s—'é‘_ylm 2 N

21y b B

Hemak, . R
graduIM=E :+.~2—5.- F
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[Myuaah KHIHG,
du _6._ 2 (_8_)2‘=1—':'=E
ETh (25)+ B/ B 5

12.1.2. Arap $asonaru D coxawuur xap 6up M (x, y, 2} HyKracumaa
a(M) =P, Q, R}sexrop (6y epaa P=P(x,4,2), Q=0Q(x 4. 2), R=R{(x,
Y, 2) — cKanasp pyHKUKaIap) anukaanrad 6yaca, y Xoina D coxana
aexTop Maiddon Gepunzar HeduliaiH. o

Béomop MaliIOHHHHT 8eKTop 4u3uru aed mynuaﬁ YHIHKKA AHTHAANH-
KH, YHHHF Xap 6Hp HYKTacHAa ypUHMaHHHT AysanuwWy Wy HyKTara Mot
genrad a{M) BeKTOPHHHT RYHA/HLWH Gunan OHp XuA 6vaanu.

Cupr GY/NarHHHHT HyKTalapH OpKaau YTyBuH XaMMa BEKTOf
uH3HKAAD TYIVIAMH @eKTop Hataaapu NEUHIAIH. .

Bemgp unsuKkaapu ywby anddepeHiran TeHramalrap CHCTEMACH

NaH aHUKJAAHAOH:

Px.u.2)  Qxy.2 R(x. 4. 2)

KoopaxHaTanapi BakTra GOFIHK GyamMaran MaiioH (CKansp €
BeKTOp) cTayuonap éku GapKkapop Mmaldon pefinnaiu.

3-MHC 0M. d= —yi+ x] + bk BexTop Mainonnuur M (1,0, 0) HykTa
AaH yTagurai BeKTOp YH3WFHHH TOMUHI.

Eunw. P{x, y, 2)=—y Qx, ¢, 2) =%, Rx, y, 2) =b KA HAUTHH

xucobra onub, BeKTOp UH3HKAAPHHUHT yuby

—y. - _\x . b

de _dy _ d2

angpbepenusnan TeHrraManap CHCTeMACHHH XOCHA KHJaMH3.
YaapHH edaMH3: o .

[ dx _ 4y [xdx+ydy¥0.

-y
dy .

x o BT . _
x2+y2=C2,
dz__dy
b x

éKH -NapaMeTPHK LAKAAA:
x=Ccosf, x=:Ccost,
y=Csiné, — O
dz Ccosidt y=Csint,
8 Ccost z2=bt+C,
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Hurerpannaw fonmuiiapu BekTop dasuk M(1, 0, 0) HyKranan ytaam
Actad Wwaptiad TomwAaan: Ci =1 -8a Cp=0." - _

Wynnati kHAMG, a=--yi+xj+bk . BeKTOp MaHAOHHMHT BeKTOp
SHKAAPH Wby x==cos{, y=sin{, z=¥§{ (BHHT YH3HK) TeHINaMajap
Onnan aHMKAaHALN. _

1- dapexona ronuupuru

1. Kyfiuaaru

a) u=In(+y7+2%); 7 6) u=—"
. . x2+y2
(pyHKUNANAp aHHKNARAMraH CKanAp Maﬁnomapﬁuur caTX CHpTIApH
TEHrNAMANAPUHH E3HHF Ba YJaPHH YHBMHT. '
2. z=1xy ACCH CKAJAD MAHAOHHHWHI CATX YH3MKIAPUHH YH3HHT.

3. Lq___=__l_n (3—x") 4z Pyrwunsnner My (1, 3, 2) Hykmanarn M, (0, 5, 0)

HYKTA TOMOH Byiannum 6yiuua Xocunacuuu Tonuur. XK: —1—31 N
4. z=\/x g’ pymaunanninr Mo (3, 4) nykrazaru:

_a) a=|l, 1) sekTop. 6YHuua; 6) Mo HyKTaHWHT PadHyC-BEKTOPH
Gyiinua; ) s=44, 3}..-3‘@5’;’0;3' iiyHannIK ‘6Ffiuua XOCHACHHH TONHHT.
K a) 7—32—; 6) 1:8) O _ _

5. Arap.u=x’yz—xy*z + xy2® 6§nca Mo €1, 1, 1) nykrana grad u
TORHHT. : ' ' T ' '

)K:-_.g_radu=_2_f'—:2f—|'- 2%. :
6. u=-2x24 34— 22° Ba 'v=x?yz:'i{i"'uk'uhﬁﬂapﬂuur M(2 'E) )

HYKTajarH rpaaneHTAapy 0pachaAary. @ Gypyakeu Tomnar. K: %

7. 2’=?_CHP'TH"?’F M_(2, 18) Hy__l-gfa;clarn 3HE KaTTaI K¥TapHJTHiL

THKJHTHHHHT ¢ 6ypt{a'l;u-ﬂlu ronuur. K: tgcp=8 V10, o~ 87°40".

. 8 Arap:a) a=wyi+ wxj, ws£0; 6) a=>5xI+ 10y]; 8) G=42] —9yk
fynca, BekTOp MAWROHHUMT BEKTOp UM3HKAGDHHA TOWHHI. JK: a)
X —y'=Ci, 2=C2 6) X*=Ciy; 2=Cs; B) W +42°+Ct, x=Cs.

1+ mycrakua uw
. feen z=4—x"—4° . i
. W z=4—x"—y° cKanap MaRLOHHHAT CaTX YH3HKNAPHHH Ba

M(l, 2) HyKTanaru gradz e scanr.
2. u=x+In(y+2°) dysxupsimuar M(2, 1, 1) uykragarn g= — 2+

+I—E BEKTOP WYHAMHIUHAATH XOCHAACHHH XHcoGnaur. JK; ——‘,2-6 .
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3. z=54"—2xy+y° cuprHuur M(1, 1, 4) HyKTagaru HSHr KaTra
Kyrapu.nnm THKAUTHHUHT @ Gypyardud TOHHHI"

tg:K—..S ¢~ 83°.

rap: - - -

a) a=(x+4y)i—xj—xk; 6) a=2xi+48zk
6yaca, BEKTOD Maﬁ}lOHJlapHHHI' BEKTOP YH3HKNAPHHH TORHHI.

X: a) x° +y +22=0C3 y—~2=Cy;

6) z=Cix', y=C2

2-§. Bektop malinon oxumu. Ocrporpanckuii Teopemacu.
Bektop (MadaOH) AHBEpPreHLKRCH

1224. Cupr opKaay YTaauray oKHMHH Xacobaaw.
Arap o cupTHHHT Xap OHD HYKTacufarn HOPMAANHHT MyclaT
i¥Haanwn

n’ =cosa i4cosP f+cosy &

GHPAUK BEKTOP OpKasn aHuKnaHran 6¥aca, y xoana a(M)={P, Q, R}
BEKTOP MafiioHHUHF ¢ CHPT opKaau VTyBuH [I oxumu Ael Kyfinaaru
HKKHHYH TYpP CHPT HHTErpaiura afiTHAaaH:

=lPix v 21 dydz+ Q(x, v, 2)dedx - R(x, 4, 2)dxaty
EKH ’
= SS[P(x, Y, z2ycosa+ Q(x, ¢, z)cosp+ R (x, y, z)cosyjdo

€KH BEKTOp WaK/aa
- SS a-n'de .

Arap ¢ — &nuK OYNaKAH-CHIAHK CHPT 6VAKMG, TAIIKH HOPMARHHHHT
GHPJHK BEKTOPH flg=={cosa, cosB, cosy} 6¥aca, y xanaa 6y CHPT OpKaAH
OKHG yraauran a={P, Q, R} sektop oxumu II wu yw6y Octporpax-
ckuit — laycc popMynacH épraMnaa xucobaau MyMKHH

I =(®(§(Pcosa -+ Qcosp+4 Reosy)do= SJSS(—‘?;—I— +—-— )dxdydz

Oy epaa Q@ — da3oHuHr ¢ cHpT Gunan dYerapanaral Gyaar.
a(M}_[P Q, R} BeKrop MalpoHHHHT Jusepzenyuscu ne6 diva=

0
+ Q-{-— MyHocaaT OHMAAH aHHKNAHLZH CKAJAP  MHK-

nopra aﬂm.uanu
Ocrporpanckuil — Fayce dopmyaacn sekTop WaKAHAa Ky#AnAarnia

831 ailH.
@@a‘-ﬁ-do=s§divadxdydz .
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Bextop Maiiaodn ABBEPreHUHSICHKHUHE aCOCHR Xoccanapiu:

a) dw(a—f-b)—-dlva-{-dwb

6) dive =0, arap ¢ — VarapMac BekTop 6yaca;

8) divfa=/fdiva-}agradf,

6y epaa J=f{x, ¥, z} — cKkanap Dyukaus.

12.2.2. Cupr opkani oKn6 ¥yTaaurah OXKHMHR XHCOGAZWTa mMHCQIAAD

KYpamus.
I-MmHcoN a=uxi—2yj+zk wekTop MafiioHHUHT x4 2y 32—
—6==0 TekHCAHKHHHT GHPHHYH OKTAHTAA XORNZWTAH IOKOPH KHCMH

G6Vinua OKHMKEHH XHCOGAANT. o
Eunw. TeKHCAMKHHHF  HopMan  GHpPAHK  BEKTOPH 1 =
=~ 2 3 }6°1a K. @ BEKTOp OKMMHHK Kyimaard dopmyira

6yiinga XucobaafiMus:

——@@a .trzt'dc!—~—_4 SS(x—4y+32)dc
By epna

z=-:;(6——x——2y}, do= v +{—=

Wynaak Kuant,
=—;—S§(x—4y+6-—-x—2y)dxdy=—;— Sj(ﬁ—-ﬁy)dxdy=

2\2 T3
—3) dxdy= —y:? dxdy .

3 6—2y 3 3
=2{ay § (1~pdx=2 §(1—y) 6—29)dy=2 §(6—8y+2)dy—
0 .

0 0
§<y —4y+3)dy=4{39"—2'+3y) | =
=4 ~2—7-—18+9)=

2-mucoa. a=xz z+yx;+zyk BEKTOp MalAoHHHHT x’4y°+
+2f=a’ wap cuptm 6VilHua YHUHT TallKh TOMOKMrAa OKHMMHH
XUCOBAHT. .

E 4y u. Capr énuk G¥Arann yuyH a BEKTOP MaHLOHHUHT Wap CHPTH
6yfinua Talsku ToMondra oxumu I1 #u  Ocrporpaackuit — Fayce
dopmynacu GYHRUA TOMAMH3:

H=W-E"do= S&ivﬁdxdydz: Sjg (z§+x2—i-y2)dxdydz .

¥4 yavoean nHTErpafind XhcoGnail ydyH Kyfuaard - tbopmyna.uap
€paamuia chepHK KOOpAMHATaNapra yTamua:
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x=rsinBcosy, y=rsind sing, z=rcosh,
dxdydz=r2sin9drdq)d9,

0r=Ca,
O<p<2n,
010 n.

Y xonna

a = n

n—= S§S r'sinddrdgdd = {r'dr {sinade § dop= “‘f"‘ .

] ]
2- apexona Tonuwiupuru

1. a= (x—32)i+ (x+2y+2) 7+ (4x+y)5 BeKTOP MaiilOHHHHT
x+y+z;2 TEKHCJIHKHHHT GHPHHUYM OKTaHTAA €Trai IOKOPH KHCMH

GVilnua okMHHEHM XucoBaanr. JK: —Q,f-.

2. G=8xi+11yj+ 172k Bektop waiimowHHHr x+2y-+3z=1 Te-

KHCAHKHUHT GHPHHYM OKTaHTHa KOANAIraH KUCMH OVAHYa OKHMHHH
xucobanr. Hopmasa Oz yKu 6unan §Trap Oypuak Xocua Kuaaun. K: 1.
ca=(xy+ 22+ w2+ )+ (zx+ )k BEKTOp MaiaonHHHT M(1, 3,
—5) HyKTahard OuBepreHUHsCHRM XucoBaawr. K: —1. - T
4 a=(x—y)i+ (x+y)j+ 2’k pekrop mabmomnmmr x¥4y’=1,
z=0 Ba z=2 cupTaap OmAaH uerapasaHraH UHAHHADPHK JKHCM CHPTH
Gyiinua Tallkn HOpMas RYRAHINMAA OKMMHHK XHcoGaaur. YK: —4n.

2- mycraKus uwi

L. BekTop Ma@fOHHHAT AHBEPreHUHSICHHH TOMHHC.

a) amxyi+xyf+ 2%, M(1, —1,3) Hykrana;

6) grad u, 6y epaa u=In(x’+y°+2%);

B) grad \/x2+y2+z2.

2. Bekrop MafgoHHHBr I1 OKHMHHH XUCOGAAHT:

a) a=xi+43yf-42zE HHHE X5y-+2=1 TeKHUCIHUKHHHI OHPHHYH
OKTAHTRA €TraH I0KOPHIH KucM# GVinYa,

6) a=3xi—yj—zk wanr 9—z=x"44%, x=0, y=0, z=0 Te-
KHCAHKAAp OHaaH derapajiahrad Oupop KHcM 6YAHYa TallKH HOpMada
iyHaaRHAa; : :

B) a=2xi+ zk nuinr 2=3x"+2¢°, x* 4+ y* =4, z=0 cupraap 6¥iuua
uerapasaHraH CHpPTra TaWKW HopmaJs 6VYMHua. : '

K: a) 1; 6) 3;"'; B) 20.
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3- §. BexTop MaAOHHAATH YH3HKJW HHTErpan.
Hnpxyanuun. BekTop MailaoH poTOpH.
Crokc Teopemacu. Llupkyasuuang xucobaaul.

a={P, Q, R} BeKTOPHHHT L 3TpH 4UM3uK GYAHYA 4uBuKAU UHTEZDAAL
ge6 6y L 3rpu 4H3WK O¥yfnya BeKTOP MAHAOH Gaxapran HIUIHH
AHMKJOBYM Y16y 3MPH YH3UKJH HHTerpajra auTd/ianu:

{ Pax+ Qdy+ Rdz= {a-ar.
L

L

Arap L xouTyp énuK 6¥yaca, UM3UKAH HHTErpan a BeKTOp maii-
AOHHHHT 6y KOHTYP O6ViMua HypKysayuacu AeduaaiH. _

Enuk srpu unskk [ $a3zoia Gupop ¢ CHPTHH derapanarad 6yan6, 6y
cupraa a={P, Q, R} BekTop SepuaraH GycHH, y XoJAa UHPKYJIALNS Ba
CHPT HHTErpaHHM GOFNOBYH _ymt’jyh Crokc gopayracy ypURAURUD:

- -

. (?pdg+Qdy+Rdz= SS((%E——'Z%—) cosa + _

aP 4R (iQ———aﬁ)cos )dcr,
+ (G50 ) cosb+ (G 5y Jeosy
6y epnpa f ={cosa, cosP, cos-y}—nmer'pannam Gamapunae;;zzumo
u);p»f p'r()MOHH HOPMa/IH HHHT Gupnnxﬁsgmopn, gg:faﬁﬂuiir?epax. y
6Ufinua L KOHTYpHH afiiapu® yraul My
TOMl?}[;}i:}lﬁ)&Jopmynacn Crokc GopMyNacHHHAL { 3TpH YH3UK Ba G CHPT
Oxy_TekucnuKaa €rrai XOAAaTH XYCYCHM XOMHAND. aci
“G=|P, Q. R) BeKTOp MaiLLOHHUAF POTOPU EKI yrop

R 2Q )T+ _iﬁ_i@.)}’+(_%‘xl_%)'é=

gef ywmby

- rota= (G5 )+ G e )
. _f}. .j.. k

g 8 0

TFx oy oz
P QR

BeKTOpra afTunain. .
Bepxmp makauaa Croxe hopMynacu KyHu

(’;)Ed? = SS 7. rot_a'.d o

BekTop Ma@iaoHH POTOPHHHHD Babau XoCcanapH:

b) =rota+-roth; i : _
aﬁ; ?gig_j'a, lﬁy epla ¢ —~Monmuil (yarapmac) BexTop:

B) rol(ga) = rota+gradg-a, Oy epaa =%, ¥
DYHKUNKS. ' :

28— 665

Aard KypHHULILA E3HNANH:

z) CKaaAap
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i-Mucon v=wxr
. - =wXr uu3
$a3oHKHr HXTHE H3HKIH TellHK Be
Eapm L}‘:;l::i M(x, y, 2) nykracunarn paro;:?,ﬁ CERT G
K Te3ANK BEKTOPH U HH XHCOG. aﬁm:-mm‘

R L
U= = )
wXr w, w, w|=(wz—wy)i+
x y =z

+ (w.x— wxz)j"_i_ {wxy‘wyx)ﬁ,

Hewmak,
rotvs=2wd+2w,j+ w.k=2w.

2MuCcON. a=uit 35— 2B
— - a=yi4xj—zk B
2=3 aftnana 6Vi €KTOp MaALoHHH C 2
mychar ﬁy“a““ﬁ::auggﬁ;z: Lﬁ?:rop k ra nucBatan l:::;]ai;lsx?:;ﬁ::;
a) HHPKYJAUMA Tab CHHA HKKH ycya Gunan: .
PHq)HnaH (poﬁﬂana . ) {
g)“CHTl?J!-(C quzlgﬂu?ﬂtical::ﬂéan $oiinanannt H;L?c:oﬁ.rlanr !
HYRaJuUIMHN  Ba » YHAA HOPMAAHHHT Gupn;m |
Be o_
(62- wakn). KONTYDHH  afilanHWl  {iyHaanuby i;c];%a?a;;f

a
) A#nanaHuer napameTphk TeHIRAMANADH

x=2co8f, y=2sinf, 2=3, 0t 2.

2a

+4cos’t- 2costdt—3.0]=8 §c053tdt-—

2x

2
—4 S sin’tdi =8

S (I —sin®) d (sint) —

9 b

n

| -2 § (1 ~cos2t)dt =8 (sint—%sin"’t) [~
. 1]

‘Q(f——il,sin%) l?: —4n.
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Aard UHPKYA AUHACHAY XHC obnaur.

a) lfaprra kypa: i° =k, rotd = (2x— 1) k. CroK dpopMynacura Kypa:
(= Sgrot'fi-'ri“do = SS(Qx — 1)ydxdy= SS(2rcoscp— \)rdrdo=
a ny

oy
2a 2 25

dy §(2rc08(p—- Drdr= §(—%r3coscp_p%r2) |qu)=

D ey

2n

-}

{(Ukku §140BIH HHTEFpaHH xucobnawga Kyto KOOpAWHATANADHTA
{ruaId.)

(—2—{:05(')-—2)(1({}:—' (%sincp—?cp) IZ"= —4n.

3- Bapcxona TORUUPUFY

1. G=xyzit (x+y+2)J+ (% + ¢ + 2°) & Bekrop Maitnonrnsr M (1,
—1, 2) HyKTajard POTOPHHH TOMHHT. ¥ rotag= —3i—3j—k.

9. G—yi—22]+xE BeKTOp MaALOWHUHT Gup NanNaIH 2t —y' +
+22=R? runepGOIOHIRH §=X TeKHCARK KecHiidaay Xocun Syarad
SAHOC GYAHY2 UHPKYAAUHACHHH romunr. Hatvukanu Croke Gopmy-
NacH EpAaMKAA TEKWHPHHET. W +3nR%

3. de=zyfi+ 52 +yc’k BEKTOp MailoHHHHT x=y’+2° napabono-
AAHH x==9 TEKHCIHK GHNAH KeCHiMU KOHTYPH Gyimua A’ =i oprra
uncGaran mycbar afinaHuG yTHULLATH UK PKYNALHACHHH XHCOOABHT.
K 729x.

4. g— —yi+2i+Fk sextop Ma#pOHRHHT x* 4y’ — 2" =0 KOHYCHHHF
=1 TeKHCAHK GuaaH KeCHUIHil uyu3urk L OyAnua n'==F opTra HHC-
Garan myc6at ailnanud YTHILAATH UHPKYAAUMACKHH xpcobaanr. K n.

3- mycrakus uul

|. Ga=yi—xj+2zE sexrop MalLOHHHNT P4yt =4 chepanunr

—_——

/%34y =z KoHyc Gurah keculuul 4nskFa L Gyinya n'=Fk oprra
uucGaTal MycOaT afinatuo YTHILLATH UHPKYIALUACHHH XHcoBAaHr.

9. Ge=yzl+2x2]+y’k BeKTOD waitnonnur 2= \26—x*—y’
apuM  cepaHuHT_ x"’+y2=16 WHAHHAP GHAAH  KeCHWHL YHM3HFH
L Gyhmua n =Fk oprra Huc6arad mycbaT AyHanuuia ahaanud
JTHIWAATH UHPKYJIALAACHAN XuCoOAAHT. .

3. a=(x--—y)£+x}’-—z§ BEKTOp MaFLOHHHHT 4y =1 UHARKAD-
HUHE 2=2 TEKHCAKK Guaan Kecuilmll yuauru L 6yinua n' =k 6yaran-
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4- §. llorenunan ‘MaiaoH.
Morenunan makigoHgarn unIHKaM HHTErpan.
Famuabron Ba Jlanaac oneparopaapu

124.1. Arap ¢asouunr 6up Gornaman Q_'.coxacuuuur Xxap 6up

HyKracnia- rotg=0 6yrca, a=|{P, Q, R) BeKTop mafiioH Q coxaza
ROTERUUAR EKA YropMacu3 MaHdox felinaani. C

rotgradu=0 6yarann yuyn wucranran #=d(x, y, 2) cKanap
MaHAOHHRHT TPAaHEHTH XOCHH Kufiral BEKTOp MaiidoH Xxap Aoum:-

NOTEHUHANAUD. @ MalAOH Q coXafa moTeHUHal OYMMIIE YYYH HKKN
MapTa y3nyKkcus InddepeslnanianyBun y=y (%, y. z) ckanap dyukius
MaBXya Oyaultin 3apyp Ba erapau 6yaud, yHuur y4yH g=gradu
GYAMWA Kepak. u=1u/(x, Y» 2) QYHKUNS a MallAOHHHHT foTenyuany (éxu
noTeRyuan pynxyuscu) nefinnany,

a=[P, Q, R} notesunan Maitnon Y4YH NOTeHUMAJHH TOMHINHHHF

ywody ¢opmynacu YpPHHARAND:

u(x, y z) =- 'S'-'_J'.P(x, 4, 2)dx +Q (v, . 2)dy+R(x,y, 2)dz+C,

. Oy epaa Mo(xo, go; 20) — Q CoXaHHHI OHpOpTa TaliMH nyKkTacu, M(x, y,
Z) — COXaHHHT MXTHEpHI HyKTac, C — uxthépuii yarapmac.
by ¢opmynanan uuterpannaw ‘BYaura GOFAUK 6YAMATaH HKKHHMA
TYP- 3TPH  UYH3HK/IH “MHTerpafu#  Xncobaaw .bopmyrack xam keaub
YHKaaH: T ' :

| Pdx+Qdy:t Raz=u(B) —u(a)

‘A8 )

Oy epaa u{A) Ba u(B) MOTeHIHANHH HT A YAHUAT. Gomaanray 4 Ba OXHpPTH
B HyKranapuiard KniMaraapu. o .

Arap dasounur € coxacumaru Xap 6up wykraza diva=0 6ysca,
4 BeKTop MainoH 6y coxaga corenoudau ey _HAURACUMOR. MaLidon
aetinaann. divrota=0 6yarann YUYH HCTaarad g BeKTop MaliouHMHT
pOTOp MalAOHH C€OAEHOHLIH MaiaoH Synanu.

Arap ¢aszonndr Q coxacuna a BEKTOP MalAOH OHP BAKTHUHI Vauna
XaM TOTeHUHald, XaM CONeHOHAAN 6yaca, AbHH Q COXaHHHT Xap Kaficu
Hykracnaa diva=0, rola=0 6yaca, a BeKTOp Maflaon £ coxaga
eapmonux maldlon pefiunann. FapMOHUK MaBioHHMHC 4 noredunany

Pu | P | 9%
— 4 %20
dx? + 6‘y2 + az?

Jlannac TeHrnaMacHHUHT eunMHAan uGoparaup. Jlanaac TesraamacuHy

KaHOATNAHTHPYBUH u=u(x, y, z) hyHKLHA  2apmoHuk dyrkyun
nefHnanu.
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a 2 OPHHHI' MaHAOHH MOTeHUH-
I-Mucoa a={2xy4 2, x°—2y, x| BeKTOPHH

o o Wr
af, JeKHH CONeHOWANH 3MAacCAHUTHHH KYPCaTHHT. BEPHJ’II‘&H MauldOHHH

[OTeHHIaAH 4 HH TOMHHF. '
E wu ul. Kyfinaarura sraMmus:
P .

P=2xy+2z, Q=x"—2y, R=x, WyHHHT yuyH:

‘v 3 % i i E
f? L i; e 8 A
rota= ax o oz ax . ax dz
P o0 R l2wtz x—2 x

i (0—0) —T=1+ (2'x—2x)i'z'=0,'-ﬂ_1:'nnz_ﬁ — noreHuHaa MaiioH.
_Ea BEKTOP [€BEPTEeHUHACHHH TOMaMu3:: .-

.- gP. ., 8@ i&_ _ 0 0;
d"'a=§+"§+ e =2y 2.+ 7=

GunobapHH, G4 — CONEHOHAJIH MaliloR 3Mac. B“epu.n‘rau a -MaiioH
noTeHUMA H ¢ HH KylHpara QopMmyranaH aHHKJIAHMHU3:

uix, y, z) = S Pdx+Qdy+Rdz+C,

MM

. | .
yuaHKAH HHTerpan Gownanfuu Mo (xo, Yo, z0) Ba OXHPri M(x, y, 2)
HyKrTara GOFMMK. AHUK HHTerpaara yTHO TOMAMH3:

® ' - . [ S z ’ c
Lu{x, g, 2) = SP(-‘C.' . 2)dx+ grS'Q(JCG- y_‘l_z)dy‘l' iR(xo’ Yo 2)dz+ _
. oo . R

. cidy oy
Maskyp xo1aa Mo (xo, Yo, 20) HyKTa' cidaTuja KoopauHaTanap 00

B SO0, 0, 0) HH ONHLI MYMKHUH. [llyHgai KHAHO,

u.(x, 73 é) = S (2xy+z)dx+ (£ —2p) dy+xdz+C=

oM
Z
x

= S(2xy+z)dx+ i(—2y)dy+ SOdz+C=(xgy+xz) bo—
. 0 1] V]

— g+ C=xy+xz—y*+C.

= ' % 2 2 MafiioH  ITOTeH-
2-MHC O a={yz——xy_,‘xz—7+yz , Xy +y°2

' JAUHH
U#aJ GKH MOTEeHIHA/ 3MacC/HTHHA TEKIUHPHHT, YHHHT :o::;l;:;ysqu
ronuur xamaa A (1, 1, 1) sa B (2, —2,3) Hgg;:ﬁ?pun ¥
UH3HK 6VifiHua MOC YH3IHKJH HHTETPadHH XHC .
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E un w. Bepuanwnra kypa:

P=yz—x —rr X
Y Yy, Q=xz 5 +y22 R=xy+y%,
WYHHHT YYYH
T
- é 7
rola== ox oy

gle =

_ o
Yz—xy xz—?-'-yz? xy+y2z

= (x+2yz—x—2u2)i+ (y — )+ (2~ x—24x) k=0
Wankya. Y onmAr wncortamra Semant roravmnoC e
u(x, y,2)= S(yz—xy)dx+ gyzzdy+ §0dz+ C=
b
- (o —22) e [ cmiem 24 22 g
LUlynpait knau6,

u(x, y,2) *xyz—%—_kg__'_c )

Sde+Qdy+Rdz=u(B)—-u(A)

Al

dopMyna 6Viinua xucobaaiimus:

_ P
ASB (yz2—xy)dx+ xz—?+yz“’)dy+ (xy+y'zydz=

=u(B)—u(A)=(2:-1—2). _22(=2) , (=3
(oot
_(1.].1__2_+ lél )=9‘

12.4.2. Bexto

. P aHaAHM3HHHT acoc

H HAH Tyt

AnBepreduns, potop)wn lasmusreron aneparop}; ﬂ}’e‘g‘aa-{lraa];;Bq}(ll‘panueHT
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d - a -+ a +
V-——al'*‘—a?f'f"g;k

anipdepenitnal onepaTop (CHMBONIHK V BEKTOP kabu GenTHiaHyBUK BA
«uabna» 4el YKUIyBUH) €PAAMHAS raBcudnaw Kynai.

BekTopHH CKaafapra K§NaATHPHLI, HKKHTA BeKTOPHHHI CKaadp Ba
HeKTOp KymahTManaph kabu MabiyM onepauuslapiaH dofinananut,

acockli b Pepertnan aMaliapin {7 onepaTopd €pAaMHAa &3aMus:

~- gu , T Au , T Ou
gradu=t-57+l-5;+k-a;= vu,

0P 00 R_G.G
diva= ax+6y+6z—v a,
77 &

- il a 7] =
rota= o _6; ] =V Xd.
P Q R

Kentupu® yTHaraH amaanap Bupuniu TaApTUOAL Jupgepenyuar
amassap Aefinaand. [aMHJIbTOH onepaTopH €pAaMnaa BEKTOP aHanusu-
MMHP  Mypakkal wudoaanap yeTHAA AuddepeHunan  aMalnapHi
(MKKHTa €KH K¥opoK cKaasap $yHKUAANAD KynakTMacH, cKandp
byHKLUAAHKAT BeKTOpra KymaiiTMacH, BEKTOPAAPHHHT BeKTOp KynaiT-
Manapu Ba X. K.) Gaxapull kyaai. Byuia gaxar wysi acAa caknat
sosuMKu, Gy onepatop ar¢deperunananl onepaTopHanp Ba KynanTt-
mauu anddeperunainall KoHrachii GHJNLD Kepak.

3. mucoda HKKHTa CKanfp GyHKIHA & B3 U KynaATMACHHHHF
rpaAHEHTHHH TONHHT.

Eupw. Kyinaarura 3ramis.

grad u-v= Jur=uVo+vVi
grad uv==ugrado +vgradu.

12.4.3. VAKxkuuun TapTaGAH Gewra OhbdepeHLHan aMaiku IO
MYMKHH:

divgradu=Y - V4= Giu=Au,
6y epaa
2 62 62 2
5x2 6y2 al
uipoaa Jlanaac onepaTopu neAndaIn:
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rot gradu={(V X V)u; -
divrota=v - (Vv X a);
grad diva= VvV (Va);
rot rota=V X (V X a}.

FaMuAbTOH oNlepaTOPH ¥/ HHHT BEKTOP MabHocHAaH rot grad u=
(HKKHTa KONAWHeap BeKTOPHHAr BeKTOp KymafitMackra sramu3
3KaHAuTrR Ba div rota=0 (KoMmmhanap BeKToOpAAPHUHL apaniaul Kyma#i
MAaCHTa 3TAMH3) 3IKAHAMTH KeJu6 UHKalgn.

4-MHCOM u=% byhkws, 6y epna r= \/x2-|-y2+ 2?, rapMoHu

(GyHKIHA 3KAHJAUrHHM Ba g==grad y — BeKTOp MafAOH TapMOHH
SKEHAUTHHA UCGOT KHIHHT.
E ynw, Hactaal Gepuaran pyHKOHs ydyH Jlanaac TeHrJamacu
. : .
—‘%‘+ﬂ+ T4 0 éxu Au=0 YpHHAH KAHUHM TeKWIHPaMH3. ByHHH
a a

g’ 2

Py Fu u - o
UYH —, —, — B2 Ay JapHH XHcoOnalMu3:
Yy a2’ af’ af P .

Ou _x Ou_._ y §Gu__ _ 2,
T
Pu_ 132 Fe_ ) % Fw_ 1 32
A AT e A A g2 Al AT
—_ 33244+ 3 8 ;
e

Hemak, Au=0 Jlannac tedrnamacu ypuuiau, OnHobapuH, Gepuira
u=—:-— rapMoHHK QyHKUHA.

MHconHa eunilaa AaBoM 3Tami3. Tonamus:
- du -+ au + , fug
a=grad i=— {4+ — o4
g ax + dy I+ az k
EKH .
- 1 = s -
a=—F(x: +yjtzk).
MabnyMKd, WeTaaTal u yHKuMA yuyH: rot g==rot grad u=0, AbHH .
HHHT TAPMOHHKAHIHHA AHHKAAWHHHAT GHPHRYM "WapTH OGaxKapuirar

Mkkunun wapt: diva=0 XaMm GaxapHaaid, YyHKU

diva=div grad u=Au==0.
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4- dapcxona TORWpUFY

|. 7 MaRAOHHMHT TNOTEHUHAJ SKAHWHH KypeaTHHr Ba  YHHHT
OTeHUHAJH & HH TONMHHT:

a) a={2xy, 2 —2yz, —y3
6) a=pEy—y’, £ +3x%
B) a=[y+2, x+2z y+xh
r) a=|yzcosxy, x2cosxy, sinxy}.
K: a) u=xy—y'z+C,;
6) u=xy—xy’+C;
B) u=xy+yz+xz+C
1) u=2zsinxy+C.

2. g==lyz-+1, xz, xy} MaRAOH NOTEHUHANH & HH TOOWHT Ba
(2.3, 2)
(yz+1)dx+ xzdy -+ xydz UHSHKIH HHTEMDPAIHH xucoﬁnaﬂr_.

(. Ln
K u=x+4xyz+C; 12.
3. BepuaraH (yHKUHA FapMOHHKMH:

a) u=Inr, Oy epra r= \/Jcﬁ-l—!;f2 ;
6) u==r—x, Oy epaa r= \/x2+y2 ;

B) y=Ax+By+Cz+D.
)K:'a) xa; 6) #YK; B} Xa.

4- mycraKua wut

4 BeKkTOp MAWAOHHHHT MNOTEHUHAMIHIHRA  TEKIHDUHT, YHHHF
noTeHUHAAHHH TOMHHT Ba a Bextopaaln A (& Gown) Ba B (&1 oxupH)
HYKTaJMapRH TYTAWTHPYBuYH €A UH3UFH 6yinaé oJaMHraH YH3HKJH
HHTErpaa KHiMaTHHH XYCOOJaHT:

1. a={2xyz, 2°z, 'y},
A(l, —1,2), B(—24.2). JK: 34
2. a={x*—2yz, 4’ — 2z, 2*—2xy},

o9
A, ~11), B(—2a2 3). K 2.
3. a=0xy+2°, 2xz+x%, 2xz+ 47,

A0 1, —2),B1(231). K: 25.
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9- namynasuilt xucob ronuupuKaapy

l. u=u(x, y, 2) ckanap MaiinoHnuur M HyKTajary | BeKT

AyHanMKH 6YHuYa XOCHJIACHHH TOMHHI;

L1,

1.2,

1.3.

LA,

1.5.

1.6.

1.7.

1.8.

1.9.

I.IO. =

u= (P4 gt 2%
(X k

=j',—-

M(l, 1
u—.x+ln(_g +49),

= —2

M@, 1, 1)

u=xly— \/xy-i—z"’ .
[==2]— 2k,
M(l, 5, —2).

In(l —arct
2.-‘_2_1,11"_( +x2_) arctgz,
M0, 1, {)
u=yx {lny—arctgz),
7—8;+4ft£+8k 82
M(—=2,1, —1).
u=In 3-—-x2) xy'z,
2’~_—5{+ ;—JC y
M(lL, 3, 2).
u=sin{x+2y) + \/xyz
Z-—-4£—|-3;,

M= (2, 2 3).

u= xyz—-ln(z—-l)
I=5[—6j-} 2v/5%,
ML 1, 2).

u= x+\/y+z
I={—k,

M(l —3, 4).
Ne_ ez
¥ Ny
T2+ R,

M, |, —2).

'

cu=\xy + \/9—22,

T== — 914 9] —
M1, |‘?)_)"

c u=2+\{x+y +yarctgz,

M@3, —21).
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1.13. y=z +2arctg(x —4),
!—H— i—2
M(l, 2 —1)

1.14. u_lan2+y2}+xyz
I=i—j{ 5k
M(l, —1, 2)

1.15. u-—xy——

7—-5;+ —F,
M(—4, 3 —1}.

116, u=In{x+4 \/y +2%),
=217 i+,
M(1, —3, 4).

1.17. u—-&——a_;ctg(y+z),

 — 4k

M2, 1'1)’

1.18. u-—-xy+ 24 2%x,
7-2:+5}y—3_;l§
M, —1, 2).

L19. u=In(xy+yz+ x2),
?—4;—2;'-2}:
M({—-2, 3, —-l)

1.20. u-_5xyz —xy’z+y22,
T-—Sz—-4;+8k Y
M, 1, ).

1.21. = to

24240
[=3i—2]+3¢,
M(—1, 2 2,
1.22, u=——L_
th+¥'
[=_—4i_3F,
M(l, 2, 2),

1.23. u=5x"yz — xy’z+y42°,
[=i{~2] +2ky Ml
M(l, —3 2}

'

124, y=4° +xy —bxyz,

{=37~]+ 35,
M(l, 3, "ts)

125, u=\1+22+y'+2°,

I_.21'+I.
M1, 1)

1.26. u_.ln(x +4'+2z+1),
T= —5i—2j+ 3k,
M(l, 3, 0).

127, u=tp LT
T-—31+21+3k
M(_l» l‘ l)’

2. u=ulx, y, 2) OyHKUMAHKHT M HyKTalard Ser KaTTa y3arapuuin

KaTTaJHrH Ba MYHANHUIHHH TOMHHT:

2.1. u=uxyz,
M(O,y‘zy _2)‘
2.2. H=xy z,
M(l, "_2» 0)
2.3. u=x2y22'
M(—1, 0, 3).
2.4. u_xy222,
M(—=2 1, ).
25. u=xy+y'z,
M@0, —2,1).
2.6, u=xy—xz,
M(—1,2,1).
2.7- “=xyz’
M2, 1, 0).
2.8. u=x"yz,
M(2, 0, 2).
29, u=xyz’,
M(3,0, l)
2.10. u=xyz",
M(2, 1, —l).
2.11. u= 92“"‘
M{0, 1, 1).
212, u=x (y+2).
M0, 1, 2).
2.13. u=x2yz
M, —1, 1)
2,14, u=xyz,
M(4, 0, 1).
2.15. u=2x7yz,
M(—3,02).
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1.28. y=x"+yf+2"—2xyz,
T=4i42k,
M, —1, 2).

1.29. u=In{x; +y2+2)

L}

M(—1, 2, 1).

2.16. u-—(x—l-y)z,
M(0, . 4).
2147, u=x (y +2)
M4, 1, —3)
2.18. u—-xQ(y+2 ),
M(3, 0, 1).
2.19, u=x(y2+22)»
M(l; _2s I}'
2.20. u=xz2—y’,
M{lg ls —2)’
221, u=x'y—2,
M(—2,2,1).
2,22, y=y(x+2),
M(0, 2, —2).
2.23, u==x’yz,
M(1, 0, 4).
2.24. u-—-(x-lr'z)y’
M(2, 2, 2).
2.25. u_.(x +z)y
M(—4, 0)
2,26, 1= (x° ~—y)2»
M(l. 3; 0)‘ .
2.27. u=x"+34—72",
M(0, 0, 1).
2.28. u=xz"+y,
M(2, 2 1).
229, u=xy’—z,
M(—1,2, 1).
2.30. u=2z(x+9),
M(1| _I‘ 0}‘



3. u=u(x, y, z) Ba v=0(x, Y,

2) CKaJsp MaijoHAap rpaaHeHTAAaPH
opacHZary GYPUYAKHH TOIHHI: _ '

3 —
3.1, u=-‘2—+6y3+3\/623, 3.8. u=3V§x2———f/i,—3\/§zz,
= zZ
=4 p=if
o gt
2, f
(" vs) M52 \[)
4\16 6 3
3.2. > —rt 39, u=3.2x ———-—3\/§z

e VC) B2

3
3.3. u=9\/§x3—-—27§«—4—z_ 3' V‘)

: 1 =
22‘ 3100, u= -[—y \{62‘
xy

m(z B =

1
34, u=6/6x"—6By'4+22, M(l.?,—%).
p=iZ s
y Sl p=—2V2 V2 1
M(—l—— . l) “ s ow TV
ve' 8 ) v 2| ,
V6 _ V6, 2 yz
P e ME5 5 )

v .
e 312, =042 33
M55 =) v 2y

V2 V2T 3 ) U=_x2__
3.6. u=i+i___ l_ T )
xz ¥ 6z M(\/? \/5,—\{23)_
U ———,
x3y2 3.13. “=x2+9y2+622,
M 1,2,—’—_ . v=xyz,
M M5 5)
% _
3.7, =— 3 3 -
u=-5+6y°+3/62°, 3.14. “_%""y_—#»
b 5 1 1 2
=X M L1y
v yz* (\/2 V2 V’3) U ¢

_ 7 51
=5 MV VD)
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15.

(A LR

3.17.

3.18.

3.19.

3.20.

3.21.

u= V§x2-——\72-—6\/22 L)
U=xy22»

2 1
M3 %)

V6, V6 _ 2
u“__'ﬂ"?_'- 2y 3z’
p o
=

S B N
M Ve Vi)

6,2 3+/3
U=y T 23
U=i{.2x'2£'i

_ 3
M(y2. 2. )

o 2y2 343

B TR
- 73

U—yxz +
' 5 N3

(5 P 7)
u___ﬁ\/_éx3~6\/6y3+223
= xiz,

L

M(?s‘ NE

u=x22-—y2-—322

L S
M )

3a? yz 2
="~ yat V2

2
= x2y2‘
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£ _ 48
3.22, u=-7—§—_\/—§ 3’
s
~ = 43
m(v2. V2. 5
3.23. u="2x"43y"—-22",
v=x"y2",
| 3
M(Q,'g, _2_)
43
3.24. u=9+2x"— —3—%'
U_‘{{_t

3.25. u= \/§x2 —312‘ 6\/522
o !
- xyzz ’
2 1
ML 53
22 3v3
3.26. u=—7 — T Tpz
X
o= y2231
1 5 V3
M V%)
4+/2 2 1
3.27. u= — }f +—§;+ J3z
v=1xyz .
I 1
ME 5 )

3.28. u=x"+9y" +62"

=

xyz "

M(l’ 3 vfl_f—s)



xS &

3.29. u--\/ 7 Vi’
_¥7
x2 1

M. . 2)

4.1.
4.2,
4.3.
44,
4.5.
4.6.
4.7,
4.8.
4.9.

4.10.
4.11.
4.12,
4.13,
4.14.
4.15.

5. a BeKTOp MaliIOWHHHI P TEKHC/IHK BAa KOOPAHHATA TEKHCIHK/APH
XOCHA KHATaH NUPaMHIaHUNT TalKK CHPTH 6¥iiM4a OKHMHHH HKKKH yCya

OHNaH T

a 4yt —9xj].
a=xi+4yj.
a=4yi+-8zk.
5 4zj —QyE.
a 5x¢+ lOy;.
a=yj+4zk.
a === Qyz — 4x;
a 4xi+ 2k
a =2y} 3x,r
a 3xc+62k
a yi + 3zk.
a 22; +3yk
a x£+y,f
a 2y; +62&.
a=>5zi+Txk.

OlIHHI:

4.186.

4.17.
4.18.

4.19.

4.20.
4.21.

4.22,
4.23. o
4.24,
4.25. g
4.26.
4.27.
4.28.
4.29,
4.30.

3.30. u—_—W

x"’z

M(\F Ve3):

4. g BeKTOP MafiAoHAATH BEKTOP YH3HKAADHH TONHHL:

a=2xi+4yj.
a=4zi—9xk.
a=2xi+ 82k.

E 6xf+ 122&.

a= 4x£—|-y;
a-—xt-!-zk
a=T7yj+ 142k
--92;-—4yk.
a—-x: +3y;
—-22z+3xk.
a—-x¢+32k

a) OKHM TabpuduaaH doligananns;

6) Octporpaackuit — layce ¢popMynacn épaamnna.

5.1.

5.2,

5.3.

5.4,

5.5.

Ei=3x£"+ (y+z)}"+ (x—2z)k,
a3y 42=3.

a-(3x—l}¢+(y——x+z);+4zk

P 2x—y—22:2

a=xi+ (x+2)+ (y+2)E,

P 3x+3y+4z=3.

a= (x+2)i+ (z—x) [+ (x+2y+2)F,

pPxtytz=2

a= (y+22)i+ (x+22) [+ (x—2¢) £,

P 2xty+2z=2
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2‘{2” =¥ 48 \/':4

G ()i 2+ Yy — DR
g x+2y+z=2.
5.7. E-—(ax- )z+(2y+z);+(22—x)k

5.6.

p2x— 3y+2—-
5.8. a—(2y+2)t+(x —y)]—22k,
pox— —y+z= 2.
59, a= i+ +—ak
p: 2x—y—22=—2.
5.10. a_(x+y—z)t—-29f+{x-l'22)k
p:xt2ytz=2.
5.11. a—(y—z)‘+(2x+-"’”+2k
P 2x+y+z=2.
5.12. a—xt+(y 22“4_(2,:_9.]_2:)}2
: x4+ 2y+22=2.

5.13. a-—(x+2z}t+(y—3z);+zk
p: 3x+2y+22="6.

5.14. a_.4x¢+(x y-—z);+{3y+2z)k
P 2x+y+z—-4.

5.15. a_.(22—x)£+(x+2y}1+3zk

. x44y+22=8.

5.16. a._4z:+(x-—y-z)1+(3y+z)k
p o x—2y+2 z2=2.

5.17. a—{x+y)t+(y+z)1+2(z+x)k
i 3x—2y4-22=06.

5.18. a_{x+y+z)£+22;+(y-——72}E
p: 9x+3y+2=6. ;

5.19. a_.(2x-—z)z+ (y—-x);+ (x+22)%,

P . —-y+2'—2
5.20. a-—(2y-—2)£+("+y“+xk
: x+2y+22—4-
5'21. a._ (22_.-,{);-‘— (x—-y)f-l—(3x+2)k
D x+y+22=2
5.22. a—(x+z)l+(x+39)f+yk
s xdy+2z=2.
5.23. a_(x+z)a+2f+(2x"y’k
p: 2x 42y +z=4
5.24. a_(3x+y)£+(x+2)f+yk
s x4+2+2=2.

5.25. a—{y+2)t+(2x—zh+(y+32)k
p: 2x+y+43z2=6.
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5.26. a=(y+2)i+ (x+6y)] + 4k,
P x+2y+22=2

5.27. a= (2y—z)i+ (x+24) ]+ yk,
p . x+3y+422=86,

5.28. a= (y+z2)i4xf+ (y—22)k,
p: 24 2y+2=2.

5.20. a= (x+2)i+2zf+ (2x—y) &,
P 3x42y+2=56.

5.30. a=2zi+ (x+y)j+y&,
P 2x4+y422=2

6. @ BeKTOp MaHIOHHAHT p TEKHCAUKHHHI KOOPAMHATA TEKHCIHKAS
pu OuiaH KeculllaH Xocwn Gyaran yubypuak KOHTYDH 6Viinyg
UMDKYJIAUMACHHH {6y TeKMCARKHUHT HOPMaa BeKTOpHLa HHcOata
afimaBuG yTHll AYHadnuin Myc6aT Gysrasna) Kyiuaard uKku yey.
- GunaH XHcobnaur: _

a) UMPKYAsAUHA Tabpuduoan doitrananus;

6) Crokc dopmynacu épaamuia.

6.1.

a=2i+ (x4y)+y#,

‘E P 2x4y4-22=9,
a=(x+2)i+zj+ (2x—y)k,
P 3x+2y+42=6
a=(y+2)i+xj+ (y—22)k,
p i 242y+42=2.

a==(2y—2)i+ (x+2¢) ]+ 4%,
P x+3y+22=6.

6.2,

6.3.

6.4.

6.5. a=(y+2)I+ (x+6y)]+y%,
poox42y+22=2. ity

6.6. a=(y+2)i+(2x—2)7 -32)k,
i AR by )i+ (y+32)

8.7. a=(Bx+y)i+(x42)]+yk,
Px+2yz2=2

68. a=(x42)i+2j+ (2x —y) &,
P 2x4 2yt z=4,

6.9. a= (x+2)7+ (x+3y) T+ yE,
p: x4 y+22=2, ity

6.10. a== (2y—2)i+ (x+y)]+xE,

P x42y4-22=4,

611 a= (22— x)I+ (x—y) ]+ (3 k,
o= x+_y+22={2. g+ (3x+2)

6.12.

a=(2x—2z)i+ (y—=x)] 22) %,
PRl X+ (x4 22)
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413,

.14,

6.15.

6.16.

6.17.

6.18.

6.19.

6.20.

6.21.

6.22,

6.23.

6.24.

6.25.

6.26.

6.27.

6.28.

6.29.

6.30.

29— 665

d=(x+y+2)+22]+ (y—T2)k,
p: 2x+3y+z2==6.
a=(x+y)i+ g+ T+2(x+2)k -
p 3x—2y+22=6.

a=4z+ (x—y—2)]+ (3y+2)%,
p: x—2y4-22=2.

G=(22—x)7+ (x+2y)]+ 32,

p x+4y+22=38.

G=dxi+4 (x—y—2)]+ (3y+22)%,
p: 2x+y+2z=4.

d=(x+22)I4 (y—32)j+ 2k,

p 3x+2y+422=6. :
G=xi+ (y—22)]+ (2x—y+22)E,
p x4-2y+22=2.

a=(y—2)I+ (2x+y) ]+ 2k,

p 2x+y+z=2.

= (x4 y—2) =27+ (x+22) k.
p x+2y+z=2.
a=(x+9)i+3yi+ (y—2)E,

p: 2x—y—22=—2.

a= (2y+2)i+ (x—y)f—22k,
prx—y+z=2.

G=(3x—y)i+ (2y+2)[+ 2z—2)k
p: 2x—3y+2=06.
a=(x+2){+2j+ (x+y—2)k,
p: x+2y+2=2

d=(y+22)i+ (x+22) ]+ (x—29) &,

P 2x+y+4-22=2.

a=(x+2)i+ (z—0) ]+ (x+2y+2) %,

prx+y+z2=2

d=xi+ (x+2)]+ (y+2)k,
p 3x+3y+z=3.

a= (3x— i+ (y—x+2)]+42F,
pr2x—y—22=—2.

a=34+ (y+2)j+ (x—2)%,
g x+3y+2=3. Y
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7. a
[HHaAMH
3KAHHHH

7.1
1.2,
7.3.
7.4.
7.5.
7.6.
7.7.
7.8
7.9.
7.10.
7.11.
7.12,
7.13.
7.14,
7.15.
7.16.
7.17.
7.18.
7.19.
7.20.
7.21.
7.22.
7.23.

7.24.

7.25.
7.26.
7.27.

7.28.

7.29.
7.30.

/
BeKTOp Mafinod coieHounaumu {1—11- BapuanTaap), noren-;
(12—25- Bapuautaap), rapmonskmu (26—30- Bapnautaap) |
AHHKJAHT: 1
i

@=(y+2){+xyj —xzk.

a=x*yi — 2xy’] 4 2xyzk. )
a=(2yz — 2x)i (x2—2y) ]+ xyk.
= (" =2 —3xy/ + (" +2) E.
a=2xyzi~y(yz+ 1)+ 2k

a= (22 —3y)i+2xyj — E.
(")t ("= 2]+ (=)
yzi+ (x—y)+2°k. ) ‘
(Y+2) i+ (x+2)f+ (x+ )k

32yl — 2xy*] — 2xyzk. _

()T —2(y+2) ]+ (z—x)k.

= (yz—2x)i+ (xz+ 2y} i+ xuk.

a=yzi+xzj+ xyk. .

a=6xyi+ (3x°—2y)j+2k.

d=(2x—yz)i+ (2x—xy) +yzk.

a=(y—2)i+3xyzj+ (z—x)k.

a=(y—2)+ (x+2) ]+ (X —p")E
a=(x+y)i—2xzj—3(y+2) k.

a=2"T4 (xz+y)+xyk. }
d=xy(3r—4y) i+ (x—2y)[+35°k
a=06x"1+3cos (3x+ 22} +cos (3y+22) .
a={r+y)it(2—p)i+2(x+2)k
5=3(x—z)f—-|—(x2—y2),r'-|:3zk‘ .

a=(2x—yz)i+ {(xz—2y)j+2xyzk.

a=3"+4(x—y)j+ (x—2)k

a=x"zi+y’f—x2"k. )

d= (x+y)i+ (y+2) ]+ (x+2)k

d=2i+ 42k

iR R RIRIR R

==yzi+xzj+ayk. ~
= (y—2)i+ (z—x}j4 (x—y}k.

=R =7

13-606.

MATEMATHK ®H3HKAHHHF ACOCHRA TEHTNAMAJAPH

1-§. Top Tebpann Tenrnamacd yayn Kolm macasacanm
Jdanambep ycyau Gunaw eumit

13.1.1. MareMaThK ©QuU3HKAHUAT KynryHa MacaJjahapy XyCycHH
xocuaasnn Juddepenlnas TedriaMajapra KeATHpudaad. BynapgaH sHr
K¥o yupaliauraH# HKKHHUH TAapTHOAH Teuraamanapaup.

YMyMuli KYpUuHHILIH

2%u #u Fu du du
A;{'FB axay+C—gg+DE‘+E—a;+F“—f(x,y)
OyaraH XycyCHH XOCHNAJH HKKHHYH TAapTHOMH Yu3uKAd Auddepenunan
TeHrMaMaHy KapafiMus. By TteHrnaMmaza vomabiym u(x, y) ¢yHKuus
HKKHTa Yy3rapyeuura Gorauk 6ynub, tewrnamanudr A, B, C, D, FE ea
F kostpuuneHTaapn xaM yMmyMad afitranfia x Ba y napra OOFJIHK
MabiyM QyHkuusaap. TeHrAaMaHHHr YHr ToMoHuAard f(x, y) QyHKUNA
Gepuarad OyHEUHA OYaIHO, vy HOAra Tewr GyAca, TeHLIaMa UKKUHYL
TaApTUGAL BUp JCUHCAU SUSUKAR XYCYCUL XOCUANAY TEHEAQGMA NERHTA K.

Arap TeHrnaMaHMHr GepuaraH coxacuaa:

B> ~4AC=0 6yaca, TenrnaMa ruNepGoHK,

B?—4AC=0 6y.aca, TenraMa napaboHK,

B?~4AC <0 6yaca, TeHrAaMa 3AAHNTHK TYPra TerHuLiy 65.1auu.

Topuunr kyHAaasaHr TeGpaHHILH, MeTala crepXeHuuur GYdnama
TeOpaHHUIH, CHUMAATH 31eKTp TeGpaHHILIap, alMaHYBUR UWJAHHAPAATH
aillauMa TeGpanuiMap, Ta3uuHr TelpaHHILJMapH Kalu Macananap
rHOepGoNdK TypAard 3HC cofia TYAKHH TeHraamacu

2 8%u _ dgu_o
r 6g2
ra onub Kenaau.
HecuKaHKRRNN TapKaaWll KapaéHu, FOBaK MYXHTAA CYIOKJAHK Ba
FA3HHHT OKHMIIH MacadacH Kalu Macanajap napaGonHK TypAarH SHT
COLAa HCCHKJHK TapKajuw teHryiamacu (Pypbe TeHraamacwu)

ag'ﬁ?ﬂ du _0
ax’ dy
ra oaub Keaald.
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. g
Te6panmumiap, necHKAMK ¥TKa3uw Ba anddysna kabu macananapra;
TETHULTH CTAUHOHAP JKAPASHNAPHHHT TAAKHKOTHAA SAVHITHK TYPAAarH;

TeHrlaManapaal doififansaunnany. By Typaard 3Hr coafa TeHraama

3 a%u ;
Au= 0 '
“ i 6y2 :

Jianaac TeHraaMmacHiup.

13.1.2. ¥Ymymuii Kypunnwina Gepuaran xycycHit XOCHJAAH HKKHHYH
TapTHOAH dYH3HKAH AH(depeHLHan TeHTVIAMAHHHT  XAPAKTEPUCTUK
Tenzaamacu neb

A(dy)®— Bdxdy+C(dx)’=0

OLAHH nncl:tpepeuunan TeHrJaMara afiTananu.
T'unepGoiiuk TypAarM TeHrAaMaJap YYyH XapaKTepHCTHK TeHrama
@(x, y) =C\ Ba P{x, y) = C2 nuTerpanra sra 6yragn. Y Mymuit TeHrnama

E=¢(x ¥), n=v(x, y}
anmaluTHpuwiap épaaMuia

#u . du  du
oo —F e 55 57)

WAKAJATH KQHOHUK KYPUHALITA KeJTHPHAAIH.

[TapaGonuk Typaary TeuriaManap ydyH XapakTepuCTHK TeHIJIaMma
6urta @(x, y) =c ymymHi HHTErpaara ara O6ymub, yaap E=gq(x, y),
N=n(x, y} — (n ¢ ra GoFAHK 6¥AMaran nXTuépuli PyHKUHs) anMaluTH-
pHID épaaMuia .

&%u du  du
. o3 —F(g. n. u, F Ti;]r)

WAKNAATH KAHOHHK KYPHHHIUrA KeJTHPHAAIH.

DANUNTHK TypAaru TeHrJaMajaap YYyH XapakTepHCTHK TeHIJIama
HHTerpaadapH ylW6y KypuHuwra sra 6¥aaau: ¢(x, ¥} +ip(x, y) =C.,
Oy epaa @(x, y) Ba P{x, y) — XaKUKHH ¢yHKuuAnap. E=g@(x, y),
n=1(x, y) aIMaWTHPHULIap €pAaMUAa NHNTHK Typaary TeHTi1aMa-
aap ywby

a%u au du  ou
o8 T an’ —F(g, 5 om )

KaHOHHK WaKnra KeATHPHAanH.

I-Mucon Ywéy
u #u 3% du | o 0u
4;._4..3.%.1{_ 3a_+,5;+2¥_0

AudepeHllian TeHraMaHd KaHOHHK KYPHHULITA KEJTHPHH,

2
Evyw Bynna A=s4, B=8, C=3, AC—%=-4<:O, AeMak,
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IHBepGOTHK TypAard TeHrnaMara 3ramu3. TeTHIUIH XapaKTepHCTHK
[enriaMaid Ty3aMH3: '

4(dy)? —8dxdy+3(dx)*=0

CKH
dy¥_g 9% 3.0
g )-8 gts=o
dy L4y 4%2 ooy = ma = XapakTe-
S HE TONaMH3: o R 4= ¥= _

- 3 1 .
[WCTHK TEH[aMa HHTerpaJiapu: y—3x=c, Ba y—-—-Q—;c_C2 3KaHAH

tuHH 3bTebopra oHG, §=y-—%x, n=y—%x ysrapypunaapan  afi-

MalUTHPHIINK BGaxkapaMu3. DcKu y3rapysunaap Gyinua XyCyCHH XOcH-
nalapHH  sAHr#  yarapyeuusap OGyiud4a  XyCyCHH XOCHaasap 6unaH
HosanaiMus:

ou _ Ou 9% ﬂin__ﬁi(_i) Lﬂ(_L).
ax 9% +6'r|6x_6§ 2+aq 2/

ax 9% ax
Bu_ w9 ouw om  du | Ou,
gy Ot ay | am dy  at an’
agu__ii(ﬂ)_ii(ﬁu_)=
a2 2 dx \éf/) 2 ax \dn

3 (% at Pu_ | f 3% 9%, du am \_
=—5 e ot Bw ax )72 \GEon ax T a7 0x )T
gLt ox Eon dx M an
3 3 w1 o Af 3 a1 Fuy_
=T\ 2 a2 T2 Tt 2 2 atam 2 gy

__9_621:_'__3_ 3%u 44 ’u
4 5 2 8tdn 4 g9’

FPu__ 9 ()2 (28)=
axdy  dx \8E /' ax \aw/

_ O ony 0% 0t o' 9%, o on _
T okam 9x | g2 dx | amdt ax | gg2 dx -
— L w3 3 Ow L%
o 2 gtdn 2 gt 2 anog 2 a,—.2 -

du o Pu & u -
ﬁE dtam 2 g2’ :

ey G



du_ oy
ondt dy

FPu at a8
+ = 4 T2

+ atan dy 1 g2 oy

% 3% u
=22 19 0 ALy
a§?+ dtdm * an’

Bepnaran augpdepeHunan TeHrnamara MKKRHUM TapTHGAM XocuJaadap
YYYH TonwiraH udosanapHa Kyamms:

2 2u ] R
(5o o ) (oGt

o2 | 9t
#u u Fu %
#3512 G0 =4 T )¢

du du du du
+ (G o+ (3w =
ConnanallTHPHWAAH KeitHH GepHAraH TeHrama ymwoy

. 4 0% Bu oo du 1 fu
«38@&9‘14_&#’0%" Gkdn | 2 dn 0
KAHOHHK KYpHHHWra (rMnep6oiHK TYP) KeJATHPHIAAH.

13.1.3. Tunep6onnK Typaaru Ba mapaGoiHK Typdard TeHIVaManap
KYMHHYA BaKT AaBOMHAA COAMp O6YayBuH KapaéHaapRH ¥praHainia
Kyanaunaamn. lly ca6aban 6y xomnapaa wanaHa€rran o QywKuas
{ BaKTra Ba x Koopaunarara OoFaMK O6Vnaau, AbHH u=u(x, !).

Kyfinaran macanann TVAWK Xaj 3Tul yayH 6y TypaarH TeHraama-
aap 6unan 6upra ueeapasuti Ba Sowiaanrun wapraap kam OepHarau
6YAHILH WapT.

Bouwaawrny wapraap (=0 aa u3nanaérrad u PyHKOMA Ba
YHHHT XOCARAcH KMAMATHHMHr OepuaHWINAaH (THMep6OAMK TypAaru
TeHraaMajap yuyH) €KH (GYyHKUHA KHAMATHHHHTTHHA GepHAWLHHAAH
(napaloHK TypAard TeHrAaManap yvyH) u6opaTiaup.

Yerapasuit wapraapara u(x, {) HOMABIYM QYHKUUSAHHHT
¥3rapyBuH x HH Y3rapHll OpPaJMFHHHHT OXHPJAApHAATH KHAMATAapH
SepuadH. )

Arap Kapanaérrad Xapa€éH yduyH ¥srapyBum x HuHT ¥3rapHin
opanuFh 4exkcus Ae6 Kapadca, y Xoida Macala ¢akaT OSollnaHFuy
wapraapiarana ewnaub, u(x, ¢} dyuKupa yuyw derapasuil mapraap
KyiinaMaioy. Macanana ¢akar 6ownanrFdy wapraap Gepunca, GyHaad
macada Kowiu macaracu nefinnann.

Arap Macana 4YeKAH OpaJHK yuyd KyHHaca, y Xoiaa GOLLTaHFHY
wapraap xam, uerapasdil Wapraap Xam OGepuann kepak. By Xoa-
Aa apasaus macaraea ra G¥iamus.

DAJAUNTHK TYpPAard TeHraamajap oflatia CTallioHap »Kapaéuaapra
TErHUWJIH Macadadap Kapaaaérranga Kyyaanunaan. Lynunr yuyw
t BakT 06y TeHraamanapia KaTHaWmaHAH Ba H3naHadTrad eyum gakar
KoopAHRaTanapra Oofauk 6y¥au0, Macana derapabuil WapT/Japlaruda
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cuunaan. HapraapunHr OGepujnlupra K?p?u Hupuxne MacanacH,
llefiMan Macanacd €KH apajall Macanajap KYHHAHIOH MYMKHH.
13.1.4. TopuuHr KYHAaJAaHr TeGpaHMIINapH XaKHA4TH MacaJaHu
Kypn6 YHKaHAHK. DPKHH 3rHAa O/1aAWraH HHIHYKA Hi TOP Ae6 aTananu.
TOPHHHT KHYHK KyHAanaHr TeGpaHHIAapH TOPHHHT TeGpaHHIL TEHTAa-
macH (TYJIKHH TEHI1aMacH) '

%u —a° a’u
of? ax?
HH KAKOATAAHTHPYBUH u==u(x, {} PyHkuua 6HAaH XapakTepaaHaiu, Oy

TeHT1aMaja X TOp HYKTaCH KOOPAMHATAacH, ! — BakT, g — Top Taii-
€pJaaHran MaTepuaaHHHT (PHIHK XOCCAJAPHHH aKC ITTHPYBYH LOMMHUIL.
l'unepSonuk TypAarn TeHrsamara sramus. (=0 mnaHTOa TOPHUHT

du
Xonati ul,—o=(x) Ba TOP HYKTAJAPHHHHI Te3JHTH 7|:=u=q’("‘)

MabayMm 6¥iacHn (Kowuu Macanacm).
TopuuHr Te6paHHILAAPH TEHrAAMAaCHHHHT €MHMH YWOY KYPHRMLIra
Ira:

x+4af
—ai - al 1
elx a}'{;q)(x+a} __}_E S tp(x)dx

x—ai

uix, t)y =

By dopmyna rop rebpanuut renzagmacu yuyrn Kow macaaacununs
Harambep exumu peG avanajn.

; —x2 | g 60
2-Mucon u m0=%" 35 | g 0 6¥aca,
R u _ N
_ Y
TEHI1aMa eYHMHHH TOHHT. g o PO
Edwlil. a=|,4(x) =", p(x) =0, uiynra kipa d _,ﬁﬁ "E"’\‘E."""‘uﬁf,:;

- ke ‘_ I3 2 -
Gynaa ¢(x) =x*. [Mynzai ka6, u= ”—{)tﬁ:—”— O
I- dapcxona Tonwupury

I. TeurnaManapHH KAHOHHK KYPHHHIUTA KeJNTHPHHI:

2 2
u °u
2 2 =0

a) x —
ax Gy
iz . . %z : @z
6) — sin?r— 2ysiny —— 4 ¢y == =0;
) 2 y axoy TY o
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wd

i

x




8%
B) —-——2 +~—=O.
axdy oy’
u 1 du 622 _ 2%  az
a =——:;6 ; -__--
Ked) g% O o " dry ag"’_’_
2. Arap u ' du =X KaHH MaLaym 6fica o
P 0. 5 l1m0= Y ST
62
_4T TeHr1aMa edHMMHH TonuHr, K u==xf.
X
3. Arap u | ,=sinx =] _,=1 6yuca Pu_ g2 O
- , at o=1 6Yyuca, il TEHT1AMA

OHJIaH aHUKAAHYBUH TOPHHHI t#-;? mafiTAard WAaKJIHHY aHHKJIAHT.

L

JK: u=sinxcosat+¢; arap f_=-§’-1a— 6yaca, y xonaa u=—21~ ABHH

Top abcuuccanap ykura napaaded.

I- mycraus uw
1. TenrnamanapHn KaHOMHK KYPMHHWEra KeJTHPHHT:

e N e “"“’ =0; .

2 a2 : 2
6) a°z d°z 0z 262, 0z

o om0y T e TO =Y
1 &% 1 %2
—_ =0.
Ee +y2 %
* — * 622 a_z.“- —
‘—0 E—"_t nN=4y. 6) aga‘]-" 6§_0’ E_x-l-'y’

1 ¢z

n= 3x+y’ B) + 6 2+ (E JE ?_a;_)) §=y2‘ Tl=x2.

2. TenrnaManapHHHT €HHMHHH TOMHHI:

621: 6a du
6H —— == — M
) 2 a2 ynaul x‘-arlt=o x5
8%u gé‘u
— = OyHIa =
v o2 YHI u[ =0, agl::o cosx,

Kia) u=x (1 —1);

| .
6) u= —CosX: sinaf.
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o #%u u )
=cosx Gyica, —5=-— TeHIaMa
at 3x
fheIaH aHHKJAHYBYH TOPHUHT {=n AATH WAKJAHHH TOIHHT.
A u= —sinx.

S limo

3. Arap u |1=0=sinx.

2-§. Heoukamk yTRasui (TYAKWH) TEHTAAMacH yYyH apaaam
macanann Pypbe ycyan Guaan euwi

13.2.1. Bepuarau GolujaHFdu Ba dYerapaBuii WapraapaaH ¢oiaana-
IS, CTepKeHAA TeMAepaTypa TaKCHMOTHHH aHHKIO0BYH u(x, I} GYHKUH-
sUlM TOMHIL TaAal KHAHHCHH.

Macanra u(x, t)lL_o—f(x) 60I.LIJ'IaHF}«l'-I Ba u{x, 1) |,_g—u(x
{) |xw;—0 EKH
_a_u'| By
3x lx=0™ ax

=0,

=1

"erapaBHiA UIapTAapAa

du P #u
—=a'—, 0<Tx <!
T, Py <X
HCCHKAMK YTKA3HLI TEH[IAMACHHH €UHIOra KEeNTHPHIAMM.
Xycycuit Xocunasa TeHIJaMaaapHH €YHIDHHHT KeHr TapKaJarad
ycyanapuaan OHpH V¥3rapyBYHMapHH axpatdiml ycyaH €ku Pypbe
" -]
yeynugup. By ycyara kypa xycycuii eunm u(x, ) = X2 b, (x)¥, (1)
. ==
KYPUHHINAA H3NAHAAM. #|,w0==#),—;=0 uverapavuii waptiap OGunau

KyHAuaran macania yuyn ®ypee ycyaura MyBohHK edum:.

j‘2"‘,'2'“2

u(x, )= X be * -sin m;x

= |

KypuHawAaa 6¥aann, OyHaa

b

n

]
=% Sf(x)sin ml” dx,
0

L L1
ax Tx=0 dx
YUYH 9Ca eUHMHH

|x /=0 uerapaBufi wWwaptiap OunaH Kyiuiraw macana

:l!n?ﬂzl

2 anx

u(x, ty= X ae -¢08 ——+ 2,

! . o
(a0=-;§ Fxr®x, a,,=~?—§f(x)cos~§ ol dx)

KYpUHHIING Y1aMHA3.
457



l-Muc o
%= a—‘; (0<<x <, t=>0) TenrnamMaHuHr
x, arap O{xg% 6Vaca,

{—ux, arap —;4x<! Gyaca

SolnauFHY  WAPTHH Ba f|.—o=u|,—r=0 uerapaBuii Mmapraapuu
KAHOaTAAHTHPYBYH €UHMHHH TOMHHT,

Eunw. Depuaran dJerapaBud lapTiapHH KaHoaTJaHTHPYBYH
eUHMHH YWOBy KYpPHHHILAA H3TaHMH3!

bl -
ulx, fy= Z b.e £, gin 22X,

ne=|

GyHna

!
I T
. 9 .
b,‘=—2!~ Sf(x)sm Y d - Sx-sm ’";x dx+
L]

¢ s=ux, ds=dx,
+%S(!~—x) sin dx= . max
!

nnx =

di =sin .

dx, f= —*t cos
b 13

2 £
— 3 _ ix Osnnx 4+ { sin nnx
L nn { w2n? {

Hemak, H3naHaérrad ednM ylI8y K¥puHHmra sra:

>R

L

ulx, t)_‘” Z smTe ? sin m;”

A=l
EKH
o _oatioegn?
a(r, H =2t I (—nri—l e F sin 2EDx
" k=0 (2k+1) {
13.2.2. Bup Ttomonaan YerapafanraH (ApUM YEKCH3) CTepHeH Yd4yH
E‘_ = a? #*u
ot " g
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reiraaMatair  ul,—o=f(x) OGOWNAHFUY WAPTHH BA #l,0=1g(f)}
erapaBHit IHapTHH KAHOATJAAaHTHPYBYH evyuMu ywby dopmyaa Guaax
ANHKAAHAAH:

+ o0 5—n?

§ F(5) [3‘7«_

u(x, ) = 5

2
d a

L e Mﬂ,gwm et (1=

du #u
2-Mmucod. =5 TEHMaMaHUHT u|/—o=f(x) =wuo Gounauruu
dx

WAPTHH Ba U];-o=0 4YerapaBui IWAapTHH KaHOATAAHTHPYBYH €UNMHHH
TOMHHY. .

Eunin. Bepuaran tapriaapHd KaHoaTJaHTHPYBUYH e4HM IOKOpPHAATH
(popMynara kypa ywdy KYpuHHLWIFA 3ra:

o _ 6= _ g+’
u(x, t) =——=s Suo[e T _e W ]dg
. 0 '. -

- e 2-\’ t
EKH
e t—x? E+0°
o B e T
uix ) = 5 = §[ —e ]dg.
2\;_ =u, df=—2 \ﬁdp. de6 Gearusial, GHPUHUM HHTErpadHn aamall-
THPAMM3, A'BHH
w  g-n’ 27
O Wt PO S PR} s
CWET, Oe d=— _Sme dwi~ [H'(D(w?)]'
Synaa (x) =— Se—"’d:, f;\jf =p, di=2+fdp fe6 GearnaaG,

A S e ng:% +Sw e"‘gdpzu—; [l—d)(%w)] ra sra 6yna-
)] z

EXa
mu3z. lllyaaail Kuan6, ednm ylwoby KYpUHHIIHH ONaAW:

alx t)—-uo(l)(h“)
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2; dapcxona Tonuupuru

I. Ysynauru { ra Teur, TAlIKA MYXHT T2abCHPHAAK MyXoda3anaHraH

Ba U|i=0

KUHCAN cTepKeH OGepuarad. CTepXKEHHHHD OXHDJAapH HOMra TeHI ;
TeMnepatypaga TyTWO Typuaans. MCcHKAMK  §TKa3HIW TeHraaMacH |
euHMHHH TONMHr (cTepAeHHMHr {>>(0 BaKTAarH TeMnepaTypacHin |

AHHKJMAHKT) .
o — iz 4 122
1 Tz
2 e 2 sin (2a41)nx )

XK uxf—
.1 iy 214+ 1) i

2. Arap APHM YEKCH3 CTepmeHHuHr x=0 uan OXHPH HCCHKJIHKAAH .

Myxo(paaanaurau TeMnepaTyPaHHHT GOULTAHFUY TAKCHMOTH
0, arap x<Z0,

U, arap Oegx=<l,

0, arap x>

ul,o=f(x) =

6¥Aca, HCCHKJMK YTKa3WUIL TEHrAaMacCHHHHT €4UMHHH TONHMT.

K: u(x,t);fzi[ (;a_':jii) CD(%:—)]

2n
3. Arap cTepxeHHHHT wli=o=f{x) = —x-—sm—l—x

TeMNepaTypacH GepHJITaH Ba OXAPAAPH HCCHKAUKAaH MyXodasasaHrar,

o4 =ﬂ| =0 6Yaca, Y3yHAMCH [ Ta TeHT Ba CHPTH XaM
dx | x=0 gx lx=! i

HCCHKJJIMKAAH M)«’J(.OﬁbaSaﬂaHFﬁH cTepxeHaa Temnepartypa TAKCHMOTHHH
TOIHHT. ’

32
K atx, t)'"u-l_ kZO "(2k+ 1)? (26—1) (24+3)

6OWAAHFHY

ABHH

atdk+ 1 )2f

< e (= os (2k+¢”m'

2- ,uyr:mfgr.},ﬁ w

I wlymo=x{I—x), ttli—o=1tt]—=0 WapTirapaa
u_ 0%
ar axd

HCCHKAHK _\?Txasum TeHIVIGMACHHH €4YHHT.

aiia4 hin

5 e (5
R}

)2tsin @ntlax 1

K w3 _
o~ Pl TR { 240y

460

=f{x)= -"—X{—II—L) SomnaHFKHY Temnepatypara 3ra GyaraH 6up 4

2. Arap ysyHaura [ ra TeHr CHPTH HCCHKAuKAaH MyxodaszanauraH
CrepReHHUAT GollTaHFHY TeMilepaTypacH

4
2»

2u,
-7 arap O

flx)= o t
T (!—x), arap E<;¢g§_‘[

6yauG, CTepXKEeHHHWHT YWIapH XaM HCCHKAUKAaH MyXoasanaura
fyaca, Wy cTepKeHAA HCCHKJIHK TAKCHMAaHHUWIHHK TONHHT,

os 22n4+-1) T 2(21|+l.'|2n2a2 |

: B D N R
e N E T

3« §. JAHpuxne macanacHuH aoMpaga Pypbe.
ycyad Guaad edHm

HJupuxae MacanacuHu Kapafimu3: aoupa Huuga Jlanaac TeHrnama-
CHHH KaHOATJAaHTHPYBUH Ba AoHpa uYerapacHia Oepwiral GyHKUMATa
TeHr 6§araH rapMoOHHK QYHKUHAHH TOMHHT.

Macanann eyum yuyH Kyt$ KoopAWHATaJapHRaH tbouna.naHaMHa
Mapkasu Kyr6aa 6yau6, paauycH R ra tewr noupa Gepuaran Gyacuu.
r<<R Adoupafa rapMoHHK, r==R aWAaHapa u|,_,=f(¢) wWaprHu
KaHOaTAAHTHPYBYH (f(¢) — Gepunran ¢yuknua) Ba OBy aHaanafa
y3Aykcu3 6yaras u=u(r, @) o¢yukuuanu nA3nadmus. Hsnanaérran
(pyHKUMA Aoupana KyT6 xoopAuBaTanapuaa €suarad ymdy Jlanaac
TCHIVIAMACHHH KAHOAT/NAHTHPHILH Kepak.

26u du 6‘2u__
et

Pypwe ycyauaad cboﬁna.naHHG doHpa yuyH JHmpuxae macanach
CUHMHHH TONAMH3;

R—r

dr.
rcos{t—g) +r2 *

u(r, ¢) = Sf()Rg oy

by wuterpaa HHyaccon unreepasu neG atajajin.
Mucon. DBup XHHCIH 10MKA ACHPABHA NJACTHHKAlA TeMiepaTypa-
ITHHT cTaUHORaP TAKCHMAAHHITHHH TommHHr. [TaacruHka pasuycs R ra

TCHT, YHHHT I0KOPH KHcME |° Aa, nacrku Kuemu 0° pa TyTu6 typuaaau,

Eunw. Macana waprara Kypa:
i

0, arap —n<t<20 Gyaca,
fir)= , | .
1, arap O0<<tv<<m 6yaca.
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TemnepaTtypa takcumory

§ R—r? 4o

ulr, ‘P) - 2ch05(r—¢p)+r2

WHTerpan GUiaH aHHKAAHAMLH.
a) IOKOpH ApPHM HoHpa (0<Cq<I ) HYKTaJapH YuyH tg—’-g—q’ =
(—& 2dt
dr=: 5
14# L+

sIHru nHTerpaafiall yarapyeuucu f (—tg-gi)nau ctg% rada ¥srapa-

aJMalUTHPHLIRA KHpHTaMu3, OyHAaH COS(r—¢) =

. Hywnait Kuaus,

cigl
u{r, ) =L 82 R—r dt= i R"Ht I“g% =
’ = (R—n H(RENE T ¢ v ) et

=—_—:[- [arc tg(R-H ctg - )+arc tg(%tg%)] =
R

+r P 9
=L arct R_f(dg?-i-tg_i)-—-—iarct Wil el
 arclg (I R+r)z 22T B pring
R—r
&kH
2
lgun—=— R s 0<<@<<m. By TeHMMHKHH VYHr TOMOHH MaH(HI

2Rrsing’
aeMak 0<Z@<In Aa & QYHKUHA ~;—<u<l TeHFCH3NHKIAPHH  KaHC

atAanTupaad. By xoa yuyn 0 <@ <Im Aa ylWwly eunmra sra Gynamus:

e 1 R

R2—~F .
tg (n—un) = 2Rrsing eéKH u=1 —-are tg 2Rrsing "

6) TacTky Aapum Doupana X OHAAWTAH HYKTaNap y9yH (n<l¢<2m

Ctgt;‘p:t ypHura Kyiimgan ¢oiinasanamMns, 6ysaan cos{t—¢) =
£ 2dt . ?
e (fT= — ", AHTH HHTErpaANall Y3rapyBuucH ! (—ct
il 1 Y yarapy g5

paH tg% Faua ysrapain. ¥ xonaa ¢ HHHT 6y KuiMaTAapH ydyH ywoyr:
Iramul:
462

lg—

o r_ 2
ufr, (P)_—_ S‘] {R—'r—rJR;-HR—r}Q!‘? di=
—ag?
- e o (e

1 RE—A2A
= —-}? arc tgm, ﬂ-<fp<2“‘

1
1 YHr ToMon mycbar (sin ¢ <0}, WYHHHT yIyH 0<u4~2—.

3- dapcxona TomnLpuFy

Kyr6 xoopAHHaTafapHHH KHPUTHO, 1<{r< 2 XalKaHHHI HYKH

‘MH yYyH Jlanjaac TeHrnaMacHHURT
u|rmI=0‘ ulr=2=y

apasHil WapTAapHd KaHOATAAHTHPYBYH €UHMHHH TOMHHT.

XK wlr, o) =§~ sh{Inr) -sing.

3- mycrakua wtil

Au=0 Jlanaac TeHraamach yuyH [upuxne macanaCHHHHT
“r<z2 XadKana uf,oi=sin3@, ul,—2==1-+cos2¢ Herapapuif wapr-
JHH KAHOAT/AHTHPYBUH €UHMHHH TOIMHI.

tnr / 4 4 3__I_ :




14-6 06

IXTHMOJUTHKNIAP HA3APHSICH BA
MATEMATHK CTATHCTHKA

1§ axrummunxunﬂr KJACCHK BA CTATHCTHK TabpHgaph,
FeoMeTpuK 3XTHMONIMK '

14.1.1. IXTAMOMTHKNAP Ha3apusichaa yoduca ne6, CHHOB HaTHXACH-
Ra pyhA Geputin Mymkuu OyiiraH xap Kaufaii ¢hakTtra aiitnaann. )

ChHoB HaTuKacuaa anbatra pyii GepalnraH Xoanca MyKappap
(L) xoduca neftwnanm.

CHHOB HaTukacHAa Xed Kadod pYi GepMalinuran Xomuca MyMKun
bgamaean (V) yoduca aehnnaan. : '

X ChHoB HaTHXacula pYil Sepuwy XxaM, pyit GepMacaurt xam MyMEKHH
6yaArad xoauca racoduhuid xoduca NelHIaIM. :

CHROBHUHT Xap KaHAall HATRIKACH 3AeMenTap Ko0uca Ne#n/iaiH.

Arap GurTa cHHOBHHHF §3uda A Ba B Tacomudui xoamcaiap Gup
BaKrtaa pyi GepMmacanap, yaap Oupeaauxdamac (Gupearuxda 6jama-
eam) xoducarap nedunaiZH. Arap CHHOB HaTHXacuAa OUD HeuTa
XoAMcajapaay pakaT Gurracy pyi Gepca, yaap yoducaraprune rira
2ypyxury TAILIKHA 3TalH Aefiuaany. '

”Arap A Ba B xoaucanapuMHr Xeu GUPHHH HKKMHUHMCHTa HucGaTaH
pyA Gepuuni MyMKuH jedtmiura acoc 6yaMaca, 6y Xoaucaiap Tewe
UMKONUATAY Nelunany.

A xomucaHuur p¥it OGepMmacauruaan uGopar 6yaran A xoauca
A xoaucara xapama-Kapiuy Xoduca IeEHAALH.

Arap A Ba B xoancanapaaH GHPUHHHL pYyit GepHilln HKKHHUYHCHHHHE
pyi Gepsll éku pYH GepMacanrura tTabCHp sTmaca, 6y Xoancanrap {3apo
aprau (Borauk 6gamacan) yoducarap nefiunagu. Akc xonpa A Ba
B Xoancanap Goraux yoducarap neimnann.

14.1.2. CuHaul HATHKACHIA TEHI HMKOHUATAH n Ta 37eMeHTap
xoaxHcanap pyia Oepuiin mymus GyiacuH. Bupop A xoancanuur pyi
Gepullly YUyH 3JeMeHTap Xoaucatapial m Tacd KyJdaljHK TYFAHPCHH,
Y xonna A XOAMCAHHHI KAACCHK 3XTHMOMJHTH '

P(A)="

dopMmyna Gunan aHHUKAaHAOHM.
JXTHMONJUKHUHT Xoccanapu:
1. Mykappap XoQuCaHHHr 3XTHMOAAUTY | Ta TeHT, AbHH

P(U)=1.
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2. Mymgua GyamMarad XORMCAHHHI aXTUMOMHTH O ra TeHr, AhhY
P(V)y=0.
3. Tacoanpui A XOAHCAHUHT 3XTHMOMIHIH YUYH
0K PAY K

PHHJK,

14.1.3. Ixrumonnuxaapiu GeBocuta XHcoGaalija KynHHYA KOMOH-
aTopHka (opMyianapunad ¢oiiananuiaiu.

pun  aamaurupuiaap 4e6 n Ta TYpPAM 3AEMEHTAAPHHHT Oup-
mpuaal dbakar Koirawty 6uAan Gapk KRAyBUH KoMGHHAUNANAPHTA
ATHAAAH. A TA TYPJH 3MeMeHTNaPHHAT YPHH anMalITUPHILAADH COHH
?o=n! ra Teur (n!l=1-2.3-....n).

¥punsawruputiaap n Ta TYPAW 3feMeHTAaH m TaAaH TysudraH
;oMBuHalsaap G¥aub, ynap OHp-Oumpuian € 3/eMeHTJapHHHT TapPKH-
in, & ynapHuur TapTubu Guaad dapkK KHAaAH. YNAPHUHT COHH

m a! 3 m
= &Kkn AT= — 1 (n—2)...(n—m+41
Ar=wTa r=n(n—1)(n—2)..(n~m-+1)

pbopMmynajsap GuAaH TOMUNAMAM. _

Fpynnarauisap — 6ap-GHpaan Xew Gyamarania Ourra dMeMeHTH
junaH Papk KHAYBYH 1 Ta 3NeMEHTAAH m TalaH Ty3uW/raH KomGuHaHSA-
1apAHP. ¥AAPHUHT COHH

m n!
==———— T& TeHI.
o m!{n—mj! a

14.1.4. Xoaucanunr wnucbud uacroracu peG Xojuca pyi Geprau
'WHOBJAP COHHHHHT YTKa3uwAraH Gapya CHHOBJAAp CoHura Hucbarra
1iTHA AN

L]
3y epaa m — XOAMCAHHHr p¥il Gepuulnapd COHH, 7 — CHHOBNAPHHUHT

FMYMUHIA COHM. .
CuHoBJlap COHM eTapaxya KaTra Gysarauia XOQHCAHHHT CTATUCTUK
ayTumossuey cudaTnia HHCOUA YacTOTAHH OAHLI MYMKHH!

W(A)zp(A):%.

14.1.5. TeoMeTpHK 3XTUMOAAHK. D coXxa D COXaHNHT KHCMH
(6ynarn) 6yacuu. Arap COXaHHHT V/4aMHHH (Y3YHJHTH, 103H, XaKMi)
mes opkaau GearMnacaK, TaBaKKaJura TtallfaHra# HyKrauudr D co-
Xara TyUidil 3XTHMOMIHTH

mesD,

ra TeHr.
mesD

P(A) =
.

I-mucoa Kymaa 3 Ta ok, 7 Ta Kopa twap 6op. YHAar TaBakKammra
ONHHFaH WapHUHr OK [Wap G6YAHIUR IXTHMOUIHCHHA TOMHHT.
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Euuw. A OTHHCAH WAP OK SKAHJAMCH XoaHCacH GYJCHH. Masxyop
cunoB 10 Ta TeHr HMKOHMATAN 3/eMeHTap XoaKcanapaan ubopat 6yaub,
ynapHuHr 3 Tacn A xoancara KyJda#aumk TyFampypunaup. Jemax,

P(A) =-3=03.

2-Mncoa Typyxaa 12 ranaba 6yau6, yaapunsr 8 nadapu
abaounaap. PyiAxar 6¥iinua tapakkaanra 9 tana6a Tanaa6 OIHHAIM.
Tawna6 onnwranaap wukaa 5 rtasnaba abiaoun Tadaba  6Vanumm
3XTHMO/JIHTHHH TONHHC. :

Eunw. CuHoBHHHT Gapua MyMKMH OVraH TeHr HMKOHHATAH
>1eMeNTap XoaucanapH coHu Ci; ra Tewr. Byaapuuur wuwgau C§.Ch
Tacu TaHAab onHurak Tanabanap HumaH 5 TacH abAoun Taaabanrap
Xoancacu {A) yvyw ryJahauk tyraupaau. Lysunar yuyw

B-T-B_I
P(A)_Cg‘ci_ t-2.3 _ §8:7:-6 __&
T, T 1310 T izetao . &%

1-2-3

3-mucon. Kupkma anudpGounur 10 Ta XaphuaaH «maTeMaTHKa»
cysu tysuaran. By xapdaap racoandaun counsmu6 ketraum Ba Kalitaaas
HXTHEDHIT TapTHGaa Aurnaran, SlHa «MaTeMaTHKa» c¥3u XocHA GVJmLIM
IXTHMOMIHTHHH TOMKHHT,

Eunw. A — «MatemaTnka» cJsu xocun 6yagm Xomucacu. Terr
HMKOHHSITIH MYMKHH OY/rad aneMenTap Xoancanap codu n= 10! 65110,
A Xoancara Kynafauk stpatyBuHaapd m=21.31.2! 6ysnann. By epaa
MaTemaTHKa cy3naa «M» 2 wmapra, «a» 3 mMapra, «T> 2 Mapra
TAKPOPJAAHHILH XHCOOTa OJHHAIM.

m__ 232 |

PlAy == or o 151200 °

4-mucoa. TenedoHna Homep Tepaérran aGOHEHT OXHPLH HKKH
PaKaMHH 3CcAar 4YHKapuG Kyian Ba ¢akar Oy pakamuap xap Xua
SKAHMUTHHYM 3CTa0 KOAraH Xouia yJapHu TasakKaaura tepan. Kepakau
paKkaMaap TepHATAHAHIH SXTHMONJHTHHH TOMHHC.

Eunw. A — ukkura Kepakan pakaMm TepuAraHAHK XoJHCAacH
Gyncun. Xammach Gyaub, YHTa pakaMAaH HKKHTAAaH HeuTa YpuHAall-
THPHUIAP. TY3ULI MYMKWH G¥aca uryHya, stbin Afo=10-9=<90 Ta Typ.n
pakamaaphu TepHin MyMkHH. [LIYHUHP yuyH KAacCHK 3XTHMOMAHKKA
K¥ypa

!

1

5- Mmu coa. Ppanuys rabuativynocu Bioddon (XVIII acp) TaHraHu
4040 mapra rawsaran Ba 6ynna 2048 mapra rep6uu ToMoH Tyuiral. By
CHHOBAAP MaKMyacHRA replJH TOMOH TYLHHIIH YaCTOTACHHH TOMMHL.
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i
!

L]

TamaHrad HyKTaHHHT A4

I: 4yt
2048
WiA) =—4a-6z 0,50693.

AM AoMpara HyKTa TapaKKaanra TallTaHraH.
oWpara MUKH UH3HITAH MYHTa3aM yuGypuak

ura TYLWHLH 3XTHMONJNHTHHE TONHHT. .
" man [fm. S(D)) — yubypHaKHUHT 103H, S(D) — AoKpaHHHT 10

Gyncun (63- wakd). A — HykraHuHr yufypuakka TyUIHLIH XOILHCACH,
Y xonaa .

6-mucoa. R paanyc

S _3y3R _3V3 44137,
PA)= 50y = i An

P(A) 20,4137
v,
N
N
' 7)) A
L e
64- Wwakn

63- wakn
7-Muc ol [0, 2] kecMaxan TaBaKKajura HKKHTa X Ba y coniapH

TaxAaHrai. by connap x2 <l 4y << 4x TEHTCH3AHKHH KaHoaTJAaHTHPHLUIH

3XTHMOJ. IITHHH TOMHHL.
Eup . (x, 4) HyKTaHHHT KQOpAHHATaJapH

0<CxL 2,
{ Oy 2

MacHHHM KaHoaTiaHTHpasud. By — (x, y) HyKTa

. 1dp CHCTE 5 /
A S KBaapaT HyKTaJsapu TynaaMuaaH TaBaKKaJaHra

TOMOHH 2 ra TeHr

TaHJaHHWHN ORALHPASH. .
BuszHi Ln3uKTUpaérran A Xoauca TaHJaHaldran (x, ¥y} HYK

a Ba (hakaT 1Ly Xonja
WTPUXAAaHC I %J:rypara) Teg:;m&")ﬂrggfﬂo};ﬂﬁmmﬁu Y
¥ - HaKJ). ]
2h s Hr Tysiamu cudaruia
raH HyKTaiapHH y
FCH3NHKH: KAHOATAaHTHPaLH t 12a
-)rceo[::u.n kuauirad. JleMak, H3/AaRa&TraH SXTHMOMIKK WTpUXAAHTA
durypa 103UHKHT KBaApaT 103HTA HHCGATHTa TeHr, A'bHH
2

) (@a Dl 1ok 5
= 4

PA)= ——f D= .

Tlemax, P(A) =13.
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I1- Gapexona Tonuwupury

1. TaBakkanur ¥
) a 20 nau katta 6¥amar
0, aH HaTypana COH Tannia
ynuur.t') ra Kappaad GYauLll IXTHMOMIHCHHH TOI'III{)HI" Hrara
2.
2. Kaproukanapr
_ . al, 2,3 45 6,7 8, 9 2
I , 7, 8, 9 pakamaapu éau
I:paﬂaﬂx;{aa;lnuaram ;Jypwa KapTouKa oauHuG, yarapuu Kagop KJI:I;IaP
T COH ¥ .
rad y XOCHA GYAUILN 3XTUMOMIHTHHH TONHHT.
K =
9 .
3. '
¢ lg::;:e:um Ta oK Ba 8 Ta Ku3un wap 6op. Tapakkasura
2) e ua:g;ﬂg;l;a;:na YHHHT OK GYNHLUIH 3XTHMOMJIHFHHH TOHHKS;
aH i y
romr ARIA YHUAT KH3H GYAHLIN 3XTHMOMIHIRE

B) 2 Ta iWap OJAHHT
a”Hia JAPHHHD V :
IXTHMOMNHIHHHA TOHHHT; yaap fypun pairaa Gy

r) 8 ta wap oIMHETaHn '
a yaapuuer 3 T y
IXTHMONJHIHHH TOMHHT; yaap ACH KHsHA pasran Oy

A) 8 Ta wap oauHraH
. A8 KH3WA PaHMMJH wapha \
6VAMACAHTH 3XTHMOMIUIHHE TONHHC; P brap 3 Tazan K}

H: a _3.. _2_ ﬁ A
) 52 6) = B 95 r} 0,35 1) =~0,6117.
4. HUkKkHTa YHHH coK
Kacu GapaBap talljaHraHia Kyi
HT fin :
nap;uur pYi Gepuiu 3XTUMOMIHKIAPHHA TOMHHL: yHHaTH Fotae
4 — TyWraHd odkonap HHFUHANCH 8 Ta TeHr.
2 — TYWraH oukonap kynanrMack 8 ra reur.
)K— TYUIFAH osqxo.r]ap i FH]H,ELHCH yJapHHHT KyNaiTMacHAaH KaTTa
: PlAYy=—+ =—; 3 ‘
. Tanra 2 Mapra TawaaHraHaa a
. Kadiu 6H
TYWHALIN XTHMOLHTAHW TONHHT. P MapTa repoaK Tomc

K: P(A)=%

6. |
GHTTa-gg'::;aaﬁaﬁggfaﬁﬂpﬁmﬂ (HoMepJsiaHraH) Ky6uk 6op. Tasakkaau:
6 KyOGuKkjaap OMHHraHAA KyGHK/IAPHHHT
HOM
ycuO Sopull TapTHOKWZA YUKHIIH 3XTHMOJJIHIHHH TOI'[EHI“ eprap

K: P(A)=—.

7. Kytuaa 5 Ta Gup xua 6 y
yiom 6¥aub, ya V
Tapakkanura 2“ Ta OyiOM OAMHTMAHAA 3)1!Jlap oy;a?:ﬁzg{{r 3 Tacu Gynara
a) Ourra 6¥anrcaHn 6¥auIK; '
6) uKKHTa Gyrrans 6Yanuu;

él(:ya) 0,6;(65)00,3; B) 0,9
. ¥Yupapu (0,0, (0, 1), (1, 1), (1, 0) HyKranapaa 6y
{x, y) MyKkra TawmnanaadH. By HykTaruHr Kogpnunﬁﬁg;ﬁai@
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FONTCH3JAHKHA KAHOATJAHTHPHILK IXTUMOMIUTAHH TOMMHT.

A P(A)=0,75.

. TasakkaJura Xap Oupu OHpAAH KaTTa 6yaMaraH HKKHTa mycBar
¢Oll MAHFAHAA, YNAPHHHT HUFHRAHCH x4y 6upaaH KaTTa GyAMaciury,
kiiafTMacH xy 3ca 0,09 aaH KHYHK GYIMACIHTH IXTHMOMLAHTHHH
THOIHHAT.

K P(A) =0.2.

10. AfinaHara TaBaKKaJura H4KH yuSypuak YH3HAAH. By yubypuak
frenp Gypuakan Gyauiln XTHMOJMIHTHHH TOMHHT. _

l . :

K e

11. TeXHHK Ka3zopaT 6¥/AHMH TaBaKKajlura oHHraH 100 Ta kuToGJaH
5 TacH APOKCH3 PKAHHHM AHHWKJALH. $iporcus KUTOONAPHAHT HHCOHA
HACTOTACHHH AHHKJIaHT.

K W(A)=T%=0‘05n

I- mycraxua uw

1. JomyHo TOUWNAPHHUAF TYAHK MaXMyacHA2H - (28 Ta TOW)
TapaKKa/JRTa Guttack onnHand. Kyfniard XONHCAJAPHHHE 3XTHMOLIH-
FHHH TOMHHT. :

a) oJHHraH TOWAA 6 ouko GYJHILH;

6) oaHHraH TollAa 5 ouko 6KH 4 o4KO OYAHLIH;

B) UMKKaH OuKoAap HHFHHIAUCH 7 ra Tenr GYAHLIH.

1 13 3

)l(. a) _‘T‘ 6) —28'—, B) —28—

9 Tapakkanura 20 nad karra Gyamarad HaTypal COH TAaHAaHTaRAA
yHUHE 20 RHAT OYaysuucH GyAKIM 3XTHMOMIUTHHY TORHAT.

- XK: P=03.

3. PakaM/JapH Xap Xu/ WKKH XOHaAH COH {linanrat. ¥inadraH cod:

a) Tacomudray adTHAraH HKKH XoHaJn COH OYyAnIIM,

6) pakaMJ/apH Xap XHi 6yaran Tacorupan adTuarak HKKH XOHAJH
COH GYAHIIY 3XTHMOMUIAFHHE TONANT.

1 l

}K- 3) 50’ 6) _3_1_

4. AnoXxupa KapToukanapra 1,2, 3,4,5,6,7,8,9pakamnap B3yarad,
KapToukanap gxwnAat apanaliTHpuaratd, TaBaKKaJgura TYpTTacH
onvHalH Ba KeTMa-KeT KaTop KHAMO Tepnaamn. XOcHA 6yaran COH
1934 6YAMIWIM 3XTHMONAUTHHE TOMHHT. '

»X: 0,00033.

5. Kyruga 100 Ta snamnodka 6yanG, yrapHHHT 10 rtacn APOKCHS.
TapakKkandra 4 Ta JaMno4ka oIAHaNH. OuIMHTaH JaMuouKajap Hunaa:

a) spokcHsnapu fyK Gy HLLIH; :

6) fApoKJauaapu yx 6ynumwmn SXTHMOMIHTHHN TOOHHT.

K: P=0,65; 6) P ~0,00005.

6. R paanycin ﬂoupar?uyma ratunataad. by HykTa AOMpara MUKH
yy3usirad KsaiapaT Wuura TyUHIIH IXTHMOIAKRTHHH TOMHAT.

K P=—t
n
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7. TaBakkanura xap 6upu 2 naw kaTra Gyamarad HKKHTa x B
& Myc6aT CoH onuHraHaa Oy COHMAPHHHT KynaliTMacH xy Gupaad KaTTa
Gyamacauru, y/x 6YAHHMa 3Ca HKKMIAH KaTTa GYAMACANIM 3XTHMOJAH.
FHHH TOIHHT.

H: P=0,38,

8. Taukka KaplwH MuHanap TYFpu uu3uK O6%inab xap 15 M ra
KORMAWTHPHArAH. DHH 3 M 6YJraH TaHK Oy TYFPH UM3HKKa fepreH/ M-
KyJsip AyRaAnwiAa KeaMmoKia. TaHKHUHT MHHAara Ay4 KeNMHIUH 3XTH-
MOJNHTHHH TOTAHT.

. p—L
K P—5.

9. ByioM napThacunM cHHalWIAA APOKJH GyloMaap HHCGHA YacToTacH
0,9 ra tenr 6yaau. Arap xammacu 6yau6, 200 Ta GyioM TeKwupHJITaH
Oyaca, Apokan OyloMAap COHRHH TOMHHT.

K 180 ra.

10. Bapua é&xnapu 6ysaran ky6 1000 rta TeHr «kyGuasaapra
appananran. TaBakKaJHra OMHHIaH <KyGYa»HAHT HKKHTa EfH GYaaran
GYAHMLIY 3XTHMOJIHIHHI TORUHT.

K P=0,096.

11. Hlwekaa 31 Ta 6upHHYM HaB Ba 6 Ta HKKHHYH HaB JeTadb Gop.
‘Tasakkaaura 3 Ta AeTanb GIHHAJH: a) OMHraH yyada jAeratb GHPHHYH
HaB OynuwH; 6) oaHHraw AeralJapHHHT Xed OVamaraHaa GUTTacH
GHPHHYA HAB GYNHIWK SXTHMOIAHTHHE TOWHMHT.

K: a) P~0,58; 6) p=0,9974.

12. Tapakkanura onuHral TenedoH HoMepn Oewra paKaMaaH
uGopat. ¥naa: .

a) Xamma pakamaap Xap Xua Gyauwm;

0) XamMa paKamaap TOK O¥AHIWH 3XTHMOMIHIMHA TONHHT.

e a) 0,3024; 6) 0,03125.

3. lllapra ky6 uykn unsuarad. HykTa raBakkaJura wapra
TalliaHaad. HykTanuAr ky6ra TYLWHIIE 3XTHMOMIHIMHH TOMKHT.

. —Lﬂw
K-P—uﬁyuam&

2-§. Xoancaaap anreGpacu.
IXTHMONAMKNAPHH KYIIMW 8a KYAAATHPHII Teopemanapm.
' WMapras 3XTHMOLAHK

14.2.1. Mkknura A Ba B XonucaHuur durunducu ne6 A XoaHCaHuHT,
éxky B xoamcaHuur, ékH Oy ukkana Xoaucawuer pyi Gepuwnnan uGopat
C=A+4 B xodncara alitnaaty. :

Bupranukaa 6ynmaran wkkuta A Ba B XxomgHca HHFUHAHCHHHHT
IXTHMOINIHY By XOOHCANAD SXTHMQANHKAAPHHHHET RHFUHAHCHIA TENT:

P (A+B)=P (A) +P(B).

Bup neura xypr-xkydru Ounaan Guprannkaa G¥amaraH Xxoamcanap
AHFUHAHCHHHAT 3XTHMOMIMTH 6y XoAHcatap 3SXTHMOMTHKNAPHHHHT
fIMFHHAHCHTA TEHT:

470

P(A 4+ As4 ... 3 Ax) = P(A1} + P (A2) +...+P(Aq).

Tyna rpynna TalKHA 3ITYBUH Ay, Az .., A. Xoadcanap 3IXTH-
MOJIMKIAPUHMET HHFUHARCK | ra TeHr, AbHH

P(A}+P(A+..+P(A) =1
Kapama-xapuin XoaHncajap 3XTUMONIHKNAPUHHHT HAFHHAHCH | ra
FeHI, AbHH
P(A)+P(A)=1.

14.2.2. Ukkuta A Ba B xomucauuHr kgnadrmacu nef, 6y Xoiuca-
JAapHHHT GupraJukia pyii Gepummnpan ubopar C=A.B Xoaicara

adTHAalH. X
MKKuTa 3PKAM XOLHCAHHHT OuprajHkia p¥it Gepuiud 3XTHMOMIHTH

Gy XOaHCaaap 3XTHMOMJIHKIAPHHHHT KynaiiTMacura TeHr:
P(AB)=P(A)-P(B).

Buprafnkia 3pKaH Gyarad Gup HeuTa XOAHCAHHHT PyM Gepn’mu
SXTHMOMHTH Gy X0NHCanap 3XTHMOMTHKIAPHEHAT KyTia fiTMACHTA TEHT:

P(Ay-Ase . An) = P(AL) - P(A2) oo P(A).

B xomucanuHr A xoauca pyi Gepau Aerad ulaptaa xucoﬁngg;?li
IXTHMOAHTH  WapTAu 3xTUMOsAuK  N8HHAALM. [MapTnn 3XTHM

Kyhunaruda GearujaHann:
P,(B) ékn P(B/A).
: Hkkuta GOFAHK xonucaumn‘r-ﬁupranﬁ'ma Py Gepr K- SXTHMOANUTH
yuyH Kylinaarun gopmyaanap YpHHAH!
P(AB)=P(A)-P,(B) €xu P(AB) =Py Py(4).

Bup mHeura GOFAMK XOZMCANAPHHUHT 6upra.rmmlzf pyit  Gepuut
SXTUMOAARUTH KyiHAaard popMyaa Gyiuua XHcoBnaHalu: ‘

P(A;-—Ag-.‘..-A,,)=P(A,)-PAI(AQ)-PA_AQ(As)-m—PA,A%,," {Aq).

14.2.3. A Ba B tacogubuit Xxoancanap ARFUHAHCHHHHT 3XTUMOLINIH
yuyH Ky#uaaru popmyna YPUHAH:

P(A+B}=P(A)+P(B)—P(AB).

¥ . By, By, ..., Bs n2p
14.24. Tyaa 3xTuMoaank popMyaacu. Dy, Dz
xo,uncauapuuyﬂr TyAa CYPyXHHH TalIKKA 3THO, A xoauca yjaapHHHT GupH

Gunan pyd GepHlUH MyMKHH Gj"xgcnﬂ. ¥ xoana

P(A)= I P(B))-PsA).

k=1
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14.25. Beitec ¢popMyaacn. Arap A xomuca pyi Geprauw
Mabaym Gfaca, y xoama P(Bi}, k=T,n 3XTHMONAMKAAPHW KaiiTa

Oaxonal MyMKHH, AbHH P ,(By) WapTan sXruMonnnkaapin ywéy Befiec
dbopMyaach EpraMuiia TOMKL MyMKHH:

P(B,) - Py (A)

Py(B) = —

I-Mucoa. Lexaa 6up wHedta cravok uwaaiign. CMeHa aaBoMuia
GHTTa CTAKOKHH co3nalnx Tana6 srul sxtuMmoaanrn 0,2 ra Tewr,
HKKHTA CTAHOKHH Co3fallHH Tanab 3THW 3XTAMaainrd 0,13 ra Ttenr.
CmeHa AaBOMHIA MKKHTAMaH OPTHK CTAHOKHH .COMALUHA Tadab 3TUIM
sxthMoaaury  3ca .07 ra Tewr. CmeHa JaBOMHAA CTaHOKJAAapHH
CodNaWHN Taaal ITHAHIIN 3XTHMOAAHIHHH TONUHF,

Egnw. Kyfunaru xoancanapun Kapaiimus: A — cMeHa JaBoMuAa
GUTTA CTAHOK CONTALIHA TaAal 5Tafu XOAMCACH! :

B — cMeHa naBoMHIa HKKHTA CTaHOK CO3AAlIHH Tala6 3Taau
XOAHCACH; .

C — cMeHa JaBoMula 2 TalaH OPTHK CTaHOK €034 lHH TaJla6 5Taan
XOAHCACH.

A, B, C xomicanap ¥sapo Oupraiukaa sMac. Busuu Kyiiuaaru
Xoauca Kusuktapaau: (A4 B+ C) — cmena nasomuaa cosaall sapyp
O6fnagurad craHokaap: - '

P{(A4- B+ Cy=P(A)Y4-P(B)+P(C) =O,2+O.13+0,07=Q,4.

2-Mucoa. Ukknra oBun Gup nalitha 6up-Gupura GorAUK GyaMaran
Xolla Ky€Hra KapaTa ¥K y3uwian. OBuniapiaH Xed 6yamarauga Gupu
VKHH HMIIOHTA TeKKasca, KyéH oTHG oiuHral Gyaafnu. Bupuaun
OBUHHHHT HUUIGHFA ypuin sXTHMOATHIH 0,8 ra, nkkaauucuunks 0,75 ra
TeHr 6y/ca, KyéHHH OTHG ONHL 3XTHMOIAHTHHH TOMHHF.

Ewnw. Ky#ftnaary Xomucanapau Kapa#imuns:

A — GHPHHYH OBUYM HHILOHIra TeKKA3HMLIK;

B — HKKHHYH. OBYM HWLIOHIA TEKKd3HiLH.

A Ba B spkin xoamcanap. Bushu (A+-B) Xoauca KH3NKTHpaaw.

(A+ B) — xeu 6yamaratna 6HTTa OBMHHUHI HHILOHT'E TEKKA3HILH.
¥ Xonpa

P(A+4B)=P(A)+P(B)—P(A-B)=0,8+0,75—0,8.0,75=0,95,
P(A+ B) =0,95.

3-mucon. Komanaana 12 cnoprun 6yan6, yaapuuur 5 tace cnopt
ycracu. CrnopTdeiap HYHZaH Kypba Talllatl OPKaJW y4 CHOPTYH
TaHAaHaaH. TaHAaHraH CHOPTYMAADHHHT XaMMacH COOPT  yCTacH
OYAHIIH 5XTHMOMIHIAHH TOMHHT.
Eunw. A, — Gupunun cnoptun — Cnopr ycrach;
A3 — HKKHHYH CMOPTYH — CNOPT YCTACH;

A3 — YYHHMH CITOPTYH — CHIOPT YCTacCH;
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A = Ay +As- Az — ydasa CNIOPTYH — CNOPT yCTacH.
Av. Ay, Az, Xoancanap — GoFnK xoaucanap. flemak,

5 4 2 1
P(A) =P{A AA) =P(A) P, (A P44, _(A_3) =T =%

4- mucoJ. Tanaba y3ura kepakan popMyaaHd 3 Ta MabAYMOTHOMA -
nin kuanpaan. PopMmyna GuprHUK, HKKHHUIK, y9HHYH Mabgmmugggna
6yl YXTHMONIHTA MOC pasHLlAa 0,6; 0,7; 0,§ ra tedr. Gopmyna:

a) ¢dakar GHTTa MabIyMOTHOMaAA 6}’J10HLIJH,‘

6) (akaT HKKHTA Mamymmggﬁsfuawﬁyﬂumu,

' Jda MabAYMOTHOMAMA R 5

?)) i;f[l Gifﬂmarayuna 6UTTa MaBIYMOTHOMAaAa GYAHIIN 3XTHMOIIHTH-
IH TOMHAT, ‘ .

Eunw. Kyfiugarn xonucanaphi Kapafimus:

A — dopMyJa GHPUHYN MaBAyMOTHOMana Gop,

As — HoOpMYyNa HKKHHUYH MabayMoTHoMaza 6op,

A; — dopMyJia yUKHYH MabayMOTHOMaaa 60p.

a) A=A,AAs+ A AsAs+A1A2A; — dopmya pakat OuTTa Mabay-
MoTHOMaga 6op.  _ _ _ p
A;AzAs, AiAy, As, AiA:As Xomncasap Oupraiukia smac Ba A,
Az As: Ay, Ay, As; A1, As, Asxoancanap Gorauk smac. llemak,
P(A) =P (A1) P(A3) P(A) +P(A)P(A) P(B3) +P(A)P(A2) P(As) =
=0,6-0,3-0,2+0,4-0,7-0,2+0,4.0,3-0,8=0,188.
6) A=A AsAs+ AAsAs+ A A2As — PopMyna GaKaT HKKHTA Mab-
moTHoMaaa Gop. Hemak,
" P(A) =0,6-0%~O,2+0,6—0,3-0,8+0,4-0,7-0,8=0,452.
B) A=AA24; — popMyna yyara MabiIyMOTHOMala Gop. |
=0,6.0,7-0,8=0,336. N
I{))([ilfl)=/g:(i|—A2+A3— dopmyna xew Oyamaranna ourTa Mabay-
MOTHOMana Gop. Ma3kyp Xolna A Xolucara Kapama-Kaplid XoiuCani
Kapaw Kyaar. »
A — $popmyaa xeu Gup MabAyMOTHOMajAa HYK.
A=2A4:As y xonna P(A)=1—P(A). ) ) i
P(A) =1—P(A) =1 —P (A A:A) =1 —P({A) P(A) P(As) =
' =1—0,4.0,3-0,2=1—0,024=0,976.

llyunai kuau6, a) P(A)=0,188;6) P{A)=0,452; B) P(A)=0,336;
=(,976. :
K g(ﬁ)u c c?.v? Bupruun KyTHAa 2 Ta 0K, 6 Ta KOpa, HKKMHUH KyTWla 3Ca
4 Ta oK, 2 Ta Kopa wap 6op. BHpHHUK KyTHAAH TaBaKKa/ura 2 Ta wap
o6, HMKKMHUNW KYTHra COJHHAH, WYHAAH KeHHH HKKHHYH KyTHAaH
TaBakKaJura GHITa Wap OMHHKAH. .

a) Onugrad wap oK GYAHWN 3XTHMONHAATY KaHiaH:

6)  MIKknHuK KyTHAaH OJjHraH wap oK 6%auG YAKIH. Bn«pnuun
KYTHAAH OAHG HKKHHYH KyTHFra COJHHTaH 2 Ta wap oK OyaHLIK
SXTHMOVKTH KaHga#? ‘

Funmw. a} Kyfinpary 6eqrynamiapHd KHPHTAMHU3!
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A — UKKMHYH KyTHA2H OHHIAH Wap oK,

81 — GHpHHUH KYTHAAH HKKHHYH KyTura 2 ta oK liap COMHHraH, -

Bz — 6upHHYR KyTHAaH HKKMHUYH KyTura 2 Ta TYPAM padrhard niap i
COMMHTAH, : i

B3 — GHPHHYK KYTHAAH HKKHHUA KyTHTa 2 Ta KOpA WApP COMMHraH. |

B\, By, B; — xoaucanap t¥aa rypyX Tawkda staau. ¥ xonaa Tiaa
3XTHMOMAHK opMyacura Kypa .

P{A) =P (B} P (A) +P(By) Ps(A) +P(By} L5 (A).

By, k=13 runoresaNapRUHT IXTHMONIHKAZPURH Ba Py (A) wapran
IXTHMOMIHKIAPHH KRACCHK cXeMa GVituua xuco6aafimus:

G CpCs 12
PB)=—2=-_; P(B)=—"2"8=_%.
! 2 28 2 c 28
G 15 3 5
P(Bs)=g=§» PB,(A)=‘4‘; PBﬂ(A)=_8—;
e b
Ps(A) =+

Tonunrar HaTuKaNapHH TVNa IXTUMONIUK QOPMYNACHTE KYAMHUS:

ki 1A 12 5, 151§
- F | . &S el A T UL L A
; P{As.‘fas Tt s TR 2= e

6} P,(Bi) sxtuMonankHK Beiiec dopmynacu 6¥iinya TonaMma:

P 3
B = =" =

2- Oapcxona ronwupuru

. I. Kypcanr oTHur GyAHYA «CuHOB» TOMLIKPH UK Y4yH 4 naH macr
GjaMaran Gaxo ofuuiH Kepak. Arap KypcaHT oTranura <5» Gaxoun 0.3,
«4> Gaxonu 0,6 3XTHMONIHK GHJIAH OMHWK MaBAYM 65Ca, KypcaHTHHHT
«CHHOB» TOMLMPA QML 3XTHMOMIMIHER TonnHr. JK: p=09.

2. MKKHTa MepraH HHIUOHTA KapaTa GMTTAlaK VK y3ulja. Bupnnun
MEPTAHHUHE HHWIIOHTA TeKKA3HIL 3XTUMoAMurH 0.6 ra, HKKuHUHCH yuyH
0,7 ra Tewraurk Mabaym Oyica, KyAuparn XOAHCANAPHHAT  3XTH-
MOJJHKAAPHHA TOMMHT:

a) MepraHiapHHAT (aKaT GHPHHUHT HHWOHMA TEKKASHILK;

6) MepranaapHHHT Xeu 6YnMaraHza GHPH HHLIOHIA TEKKA3M LUK,

B} MKKala Meprah HHIUOHFa TeKKa3uilH;

r) Xe4 OWp MepraHHHHT HHLIOKTA TeKKa3a IMAacC/MLH;

A) MepranfapHHHr Xed O¥awmaranaa OuWpH HHIOHF2 TeKKasa
QIIMaraHH.

X: a) 0,46; 6) 0,6; 8) 0,42; r) 0,12; a) 0,58.
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3. AuryBunra 3apyp Aertasib OSHPHHUH, HKKHHYH, YYHHYH, TYPTHHUM
HIIMKAA SKAHAUIH 3XTHMoanrd Moc pasuiiga 0,6; 0,7; 0,8; 0,9 ra renr.
Sapyp retadnn:

4) x¥AW Gunan 3 Ta AWmKAa GYaHWNA;

6) kaMu Gunad 2 Ta AWMKAA GYIHILH 3XTHMOMNUTHHE TOIMHHT.

JK: a) 0,6976; 6) 0,9572.

4. Typyxaa 10 TanaGa 6yan6, ynapuunr 7 Hadapi abaounaap. Typr
ranaba geKaHaTra 4akKupTUPUALH. YAapHHHr GapuacH abiodn GynHLIH
HXTHMOJIIHFHHN TONHHF. JK: =

5. ¥ura 3asoa coaT uwaa6 YuKapaad Ba MarasyHra KyHatalu.
Bupnuyun 3asof OyTyH Maxcyaornuur 409 wuHM, HKKMHYH 3aBox 45%
HHH, YYUHYH 38BOJL 3ca 1524 wnn Taiépaaizn. bupuHun 3a804 YHKapran
coatAapuuur 80% M, WKKWHuM 3aBol coaTAapuHubr 709 u, y4uuum
sapofl coatiapuunnr 90% wu warapuna® keragu. Coruf oauHraH
COATHHHT HATApHAal KeTHIH 3XTHMONAUTHEH Tonukr. JK: 0,77,

6. CaMonéTra KapaTa yuyra YK y3uaran. BUDHHUM OTHLUAA HULIOHTA
Teruwl sxTHMoanTH 0,5 ra, nkkukuncuaa 0,6 ra, yunnuncnia 0,8 ra tenr.
Burra yK TekKaHAa CAMOAETHHHI YPHO TYWHPHAHILM 3XTHMOMIHTH
0,3 ra, HKkhTa VK TekkanZa 0,6 ra Tenr. ¥ura ¥K Terca, caMoa€r ypuo
TywHpHaasy. CaMONETHRAr ypuG TYWHPHAHL 3XTHMOAJNUTHHH TOMMHT.
JK: 0,594,

7. Cnaprakiagaaa 6upHHUYM TypyXaaH 4 Tajaba, MKKUHYA [ypyXaaH
B8, yiHHYH TYpPyXaaH 5 tana6a KatHallaAH. MIHCTHTYT TepMa XKamoacHra
OHpHHYK CypyXgard Tanata 0.9 3XTHMOMIHK OHNaH, UKKHHYH FYPYX
tanabacu 0,7 Ba yudHuH rypyx tanabacu 0,8 axtuMonnuk 6unan Kadya
KMJTHEMIIH MyMKdH. TapakkaJqura TaunaHrad tanaba Tepma XaMmoara
KaGyn KuanHau. By tanaGanunr Kaficn rypyXxia YKHIUH 3XTHMOJJIMTH
kKatrapok? X: TanaGaRuar HKKuRYM [YPYXAa VKHIIM SXTHMOMNIMIH
KaTTapok.

8. Llexna tafiépnaHainTaH AeTAANAP HKKHTA HA30PaTUH TOMOHHAAH
TekwWupwuiand. JleTaNHHHr HasopaT Yy4yH OHDHHYM Ha3zopaTyura
TywHmy Sxtumoaanry 0,6 ra, HKKnk4H Rasopatdura tywwe 0,4 ra
Teur. SIPOKAW AETANHMHI GHPHHUA HA30PaTYX® TOMONHAAH APOKCH3 el
TOMUAKIIK 3XTHMoMIHrH 0,06 ra, HKKHHYH Ha3opaTyn y4ys 3ca 0,02 ra
TeHr. SIpoKch3 Ae6 TOMWJIraH Aeta/uiap TeKIUldpuiranga yaap vHyvaad
APOKAHANTA YHKHG KOAIH. By feTaHW GHPHHYM HA30PATYH TEKWHPraK-

9
JUrH 3XTHMOMAHTHHH TOTNHHC: 2K T

2- MUCTAKuA utid

1. BurTa VK y3uillaa HULWIOHra Terki SXTHMOMIHCY GHPHHUK MepraH
yuyH P ra, nKknHun Mepran Y8yu 0,7 ra Teur. Mepraunap 6up BaKTaa
VK yaulirakwaa poca 6UTTa VKHHHT HHLIOHrA TerHW 3XTHMonaura 0,38 ra
TeHrAMrW MabayMm 6Vaca, P un tomuur. JK: 0,8.

475




1433. JlannacHu
Hr HHTerpadJd TeopemacH (EKaTT :
I an Ja
ﬁal. )%ap 6upuaa XoaucaHHHT pYi GepHIL 3XTHMONJIHEY J ra TeHr ﬁj’mran
a GOFMHKMAC CHHOBAAPAA XOAHCAHHHT KaMHa sy Mapra Ba KYnij

ona Vil
aH my MapTa pyé 0epull 3XTHMOITATH TaKpubal KyAHAATHEA TEHT:

Po(musims{m) =@ (x3) —D (x)),

6y epha
L Mmee  ma—ap
" Vmpg NETa
i
D (x) = T
(x) V§n§e dt.

@ (x) — Jlannac dpyHKOEACH.

O(x) dyakunsauar x €[0; 5) yuyn Kuiimataapu Kaasaan uosaja

Gepuarad. x>>5 yu —
ybTHOOpTA OJIHHa,ﬂ.):I.YH D(x) =05 Ba ®(x) —Tok Qyuxuun sxamu

Scaatma, JlamnacHHHr TakKpubui dopMmyaanapuaan apg=> 10 :

6ynran xonna Qo
najaunaagn. Arap n 6Y '
KATTa XATOIHKAApra oiHO Kenajiu. P apq <10 6y1ca, Gy do

14.34. [fyaccon TeopeMacu
Kyfingarn takpubui ¢0pmy.rfa j’fpumm.: KaTTa 7 1ap 52 xsui p fapia

P, (m)z%e—*, 6y epaa A=np.

3“[/11;113;:1(: on‘jgupop MepraH yuyH 6uTTa VK y3HLIAA HHWOHTA TerHLlliy

2XTma M:[ﬁa S"m ra TeHT Ba Vi y3uwl Taptulura (HoMepura) GOFIHK
. Yy3HJraH/ia HHIIOHTA poca 2 Ma

smac. 5 Mapt p pTa Terdu 3XTHMOIIH-

E Yy . = f— — — o
xucoﬁuaﬁmug: 5, p=08, m=2, ¢=0,2. bepuy1u dpopuysacu 6¥itnua

P,(2) =C? - 0,82.0,25=0,0512.

2- M4H coun. Tanra 10 Mapra TalIaHraHga rep6an TOMOH:
a} 4 Tafah 6 maprarada TyWHU 3XTHUMOAAHTHHH,

6) xeu G¥amaranma GHp Mapra T
YUIHI 3XTHM
Eunw. n=10, m =4, my==56, p=€=0,5.ﬂ QINHTHHEH TOMHHE,

3)4 PoAsm<{ 6) =P, (1) +P,(5) +P,(6) =
Cl- (0,5)%(0,5)% 4+ £5,(0,5)%- (0,5)°+ C5,(0,5)5(0,5) *=

— (08P (Clort Cht Cio) =2 XK: 2.

6) Po(lsmsg |0)=1_(_;_)'"=1_u|___ 1023

1024 — 1024°
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pMyaanap |

3- M # ¢ 0. A xoucanuur 900 Ta SoFIMKMAac CcHHOBHMHI Xap 6Hpuaa
pyit Gepuls IXTHMOMIHTH p=08 ra TeHr. A Xoguca:

a) 750 mapra, 6) 710 pawu 740 maprarada pyil GepHil 3XTUMOLIATH-
151t TOTHHT. '

Eunw. npg=900-0,8-0,2= {44 = 10 GyaraHu y4yH a) GaHauida

JlanaacHUAr JoKaj TeopeMacHAaH Qoiigananamus, 6) Oanasa 3Ca
JlannacH®HD WHTErpan rteopeMacuiat dokgananaMus.

. 750—900-08 _ ~
2 K=t te 25, ©(2,5)~0,0175.

Poo(750) 2 5 +0.017520,00146.

710—720 -
6) x, =200~ —0,83, xy="0 T 2167,

®(—0,83) = —®(0,83) = —0,2967.
®(1,67) = 0,4527.
Poso (710 m < 740) = 0,4525 40,2967 =0,7492.

K: a) 0,00146, 6) 0,0236, B) 0,7492.

4-Mucon. Tenedon cranuusicu 400 aGoHeHTra XxuaMar KypcaTai.
Arap Xap 6up aboHeHT y4yH YHHHT Bup coaT HUHAA CTaHOuATa K¥HFHPOK
kuna 3xthmonaarn 0,01 ra Tewr 6¥ica, Kyduaarn XoaucanapruHr
3XTHMOJIJIHKJAPUHH TOITHHT!

a) 6up coaT AaBoMHAa 5 a6oHeHT CTaHUysIra KYHFHPOK KHJaH,

6) Gup coaT Napomuia 4 Ta JaH Kyn 6YaMaraH agoHeNT K¥AFHPOK
KHTARH,

g} 6up coaT aaBoMHAa KaMHAa 3 a60HEeHT CTAHUMATA KYHFHPOK
KHIaAH.

FEuunw. p=0,01 Kyla KHIHK, n=400 sca Karta 6yarann y4yH
3. =400.0,01 =4 na TTyacCOHHHHF Takpubnii PpopmyaacHian doiaana-
HaMH3.

5
a) P(5) & gre 4 0,156203.

6) Paoo(0<Cm<4) ~0,018316 +0,073263 4 0,146525 +0,195367 +
+0,195367 = 0,628838; _

B) Pan(3<cm< 400) =1—Pu(0<m< 2) =1—0,018316 —
0073263 —0,146525=0,761896,

W a) 0,156293; 6) 0,628838; B) 0,761896.

5-mu ¢ oa. bupopta KypHAMaHHHT 15 Ta 3MeMeHTHHUHD Xap GHDH
cHHa6 KypuaAadu. SNeMeHTAapHHHT cyuHoBra OGapaow Oepull 3XTH-
vonanru 0.9 ra Tenr. Kypnima 3/1eMeHTAapUHAHT chvoBra 6apaow 6epa
oflaAHFal 3HT KaTTa 3XTHMOMIUIH COHHHH TOMNUHT,

Eunu. n=15, p=0,9, Qfo,l.

Dur 3XTHMOMANN Mt COHRH Yoy

np—gsmosnp+p
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KYL TeHICH3JHKAAH TonaMus. Bepuaranaapum kyitn6, -t

15:0,9—0,1 < me<<15-0,940,9 : :
EKn '

13.4<Imo<C 14,4 ra sra 6y1amus.

Mo — OYyTyH cOH 6JaraHM y4yH W3JaHA&TraH SHC SXTHM LI co
mo=14 6¥nany.

K14,

3- dapexona ronwupuru

l. Kaitcn xooucanuur sxTuMonury karra: _
a) Tewr kyunu paku6 Gunan yiina6, TYPTTa NaPTHALAH YYTACHHI
IOTHO QMMM €KH CaKKH3 NAPTHAAAK GelWITACHHH IOTHG OTHMLIMK?
6) Typrra napTusHHHT Kamuaa yYTacHHH 10THO ORHIUMH  €K)
- CaKKM3Ta HAPTHAHHHT KaMHAa OelTacCHHH OTHO OIHLIMK?

1 7
KK a) G B2 35 — 4 Ta napTHRAAH 3 TACHHY IOTHIU 3XTHMOLAHT
KaTTa; : '
5 93
6) T B2 o5 — 8 Ta mapTuanaH Kamuaa 5 TacHHu 10THE AL

IXTHMOANUIH KATTA. :

2. Viturn cokkacu 800 wmapra rawnarraHga yura KappaJiH OuK(
267 Mapra TYWHLIH 3XTHMOWAHTHHH TOMHHKT.

A Psoo {267) 2 0,03.

3. 100 ta cranok 6HP-GHPHTa GOFIHKCH3 HIIalaH, Wy Guaad Gupra
CMeéHa NaBOMHAA yJNapHHHr Xap GHPHHUHE TYXTOBCH3 MILIAm 5XTH-
Motnnrd 0,8 ra tenr. Cmena aasoMuaa 75 man 85 Taraua cranok
GeTYXTOR MLIIALM SXTUMOIIMIHEH TORHHT. JK: 0,7887.

4. 3asoa omGopra 5000 Ta cudartau Gylomnap wbopan. Xap Gup
6YIOMHWHT ¥/ linKacTAanuIL sXxTuMOMHTH 0,0002 ra Terr. 5000 Ta
GyloM HuHaaH Kyana:

a) poca 3 TacH WHKACTAAGHMIH SXTHMOIHTH K,

6) 3 tapan kyu GYamMaraun UMKacTAaHHUINA IXTHMONJIHTHHM;

B) 3 TaAaM KYnH (MHKACTIAHHLIE 5XTHMOAAHMHHH TOIHAT.

K: a) 0,06313; 6) 0,981; B) 0,019.

5. TexHuka Hasopat O6yaumu 10 Ta aerastnan HOOpaT mapTHAHH
TeKWHPaaH. JdeTasHUHr cTaufapr G6Vauli 3XTHMOLIHCH 0,75 ra veHr.
Cranpapr ne6 Tonnaasuraw DeTANNIAPHHHT 3HT 3XTHMOMIH COHHHH
TOMHHT. JK: mop=8.

6. Yaywuauru 15 cm 6Varan AB Kecma C HyKTa GunaH 2:1 nucbaraa
6yaunran. by Kecmara TaBakkaJura 4 Ta HYKTa TallmaHaad. Ynapaan
HKKHTacH C HyKTaja® YalpoKKa, HKKHTAacH VHTPoKKa TY LK LK
IXTHMOVIHTHHH  TOMMHT. HyKTa®uHr KecMara TyWHID 3SXTHMOIHTH
KeCMa y3yHIHrura mpomopUMOHa® Ba -YHUHr JKoAJalIHIUHTA GOFAUK
sMac neb ¢apas Kuanvaau. XK: -;—7.

480

3- Mmycrakua witt

I. ¥iéiun cokkach 10 mapra TalnaHraHaa yd4ra Kappanu odkonap
kaMuia 2 MapTa, kKynu Guaan Oell MapTa TYWHIUIH SXTHMOIAHIHHH
tonuur. JK: 0,488.

2. Butta VK Y3WAraHAa HHINOHra TerHil saxtuMoniurd 0,8 ra Tewr.
{00 mapra YK y3H/IFaKIa HHUIOHFa poca 75 MapTa TerHW 3XTHMO/IUTH-
HH TOTMHT. JK: Poo{75}==0,04565. _

3. ¢ BaKT HuYHAA OWTTA KOHOEHCATOPHHHI HWJAH YHKHIOH 3XTH-
moaaurd 0,2 ra vewr. { BakT uuuga 100 ta Gup-6GHpHra GOFIMKCH3
HLINOBUK KOHAEHCATOPAAH:

B) kKamuaa 20 TacH MIWAAH YHKHIIH;

6) 28 TanaH KaMu MIIBAH YHKHIIH;

B) 14 taman 28 TaradacHHUHr HIIAAH YHKHWAH SXTHMONAHTHHY
tomuur. X: a) 0,55; 6) 0,98; 8) 0,9 _

4. Dyxou 1000 wuwa Mabianam cys oniu. Tamud keaTHpHiaa 1 Ta
IWHIDAHMHT CHHHG Kouuwn s3Xxrumonanrn 0,003 ra Tenr. J¥konra
KeATUPUWJIraH LKA HAHWAAPUHHT:

a) poca 2 racu;

6) 2 TapaH KaMH;

B) 2 TalaR K¥nu; _

ry xeu OyaMaranaa OHTTacH CHHraH G6YJHIIM  3XTHMOUTHTHHH
tonuur. JK: a) 0,224; 6) 0,1992; 8) 0,5768; r) 0,95.

5. TosapliyHoe OylOMAAPHMHT 24 Ta HaAMyHaCHHH KYpuO YHKaaM.
Xap 6Up HAMYHAHHHT COTHWITA APOKAH Ae6 TOMHAHW 3XTHMONIMIH
0,6 ra renr. ToBapuryHoC COTHWIra SIPOKIH el TONraH HaMyHanapHKHT
3HI 9XTHMOLIH COHHHM Tonuar. XK: mé= 14, mo”=I5.

6. Yaysauru a Oynran AB Kecmara TaBaKKaJura J Ta HyKTa
rawnanamu. Bynna 2 Ta HykTa A HyKTajaH x AaH KHYHK Macodana, 3Ta
HyKTa 3ca A AaH X AaH KaTTa Macodafa €éTHII 3XTHMOIIHTHHH TONHHT,
HyKkTaHHAr KecMara TYWIHW SXTHMOAJHIH KecMa Y3YHMHIHTa po-
TOPUHOHAA Ba YHHHT ofaalwuioura SORIHK 3Mac.

K Py(2) =C2 (—E)2 [‘“—‘x—’] 3

a

4-§, ,[[ucxpé-r TacoaMduii MuKROpIAp.
Bab3H TAKCHMOT KOHYHAapH

14.4.1 CHHOB HATHXACHIA OMMHIAH Ma®hayM GYarad KwiMaTaap-
AaH GHpHHM Kabya KHaaauraH MUKAop, racoduguil mukdop fednaaiu.
Huckper tacodupuid muxdop ne6® MyMun OGyaran Kiimataapn
YeKAM EKH YeKCH3 COHIM KeTMa-KeTVIHKAapAaH K60paT MHKAODT:
HA3ZH. .
aﬁTX Ill:lCK])eT TacoAupHE MUKIOPHHHT MYMKHH 6¥sraH KuuMa'map;
GunaH yJapHHHT IXTRMOLIHEIApDH oOpacuiard GoFnaHuil Tacofugu

 MUKAOPHHHT TAKCUMOT KOHYHU AefiHnanH.

X nucKper TacoRH®ME MMKAOPHHHT TAKCHMOT KORYHH KyHHDarH
ycyaazap SuiaH OepH/IMIIH MYMKHH:
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a) OGHPHHYH <aTPH MYMKHH OyaTaH x, KHAMATAAPAAH, HKKHHYY -

CaTPH p, SXTHMOMIMKNapEan ubopar smadsas épdamuda:

Xlxrl"2|‘-~|" 6 7.
p | Py la"s | I P: ‘ yepﬂ_a Elpk_l,

6) rpaduk ycynpa — GyHHHT y4yH TYFpu OypuaKin KoopAHHaT/Iap
‘cucreMacuia (Xr, pr) HYKTajap Acalajiu, CYHTPa ynapHu TYFPH UH3IHK
KecMaJapH OunaH TYTRWTHPHO, Taxcusmor kgnbypwaszu Aed aTanyBu
¢urypaHd XocHa KHJAWHAIW;

B) aHaJHTHK ycyaza (dopMyaa KYpHHMWIMAA):

P(X=1xs) = ¢{xx)

éku unrezpas Pynkyussap (Takcumor ¢GyHKUHANApH) Aed aTasyBud
dyHKurAAap €plaMria.

14.4.2. Xap Oup x€(—o00;4 00) yuyH X TacoLdPui MHKAOPHHUHF
X nad KHYHK KHitMarT Kalysa KHAHLL 3XTHMOJVIHCHHH  GHHKJOBYH
Fi(x) =P(X<x) DyHKUMS TarKcumor dysxyuicu AeinJany.

Takcumor PYyHKUHACHHUHT aCcoCHi Xoccaaapu:

. TarcHMoT QyHKuEACHHUHT KHFiMaTaaph [0; 1] kecMara Ternwan-
ARD: : .

0 Flx) < 1.

2. TakchuMor (pynKuHacy KaMafiMafdgurad GyHKUHAAND, A'bHH arap
xe>=x) 6¥aca, Fxz) = F(x1). : .

3. X racoaudnit MUKAOPHHHT [a, b] opanuKkrark KuitmaTiaphr Kabya
KWIHIL  3XTHMOUIIHTH  TakeuMoT ~ GYHKUMACHHHHD Oy OpaJHKAarH
OPTTHPMACHTa TeHr, S'bHH '

Pla<x<<b)y=r(b)—F(a).

4, Arap X Ttaconnduit MMKAOPHUHT Oapya MyMKHH Oyaran
KHiMaTAapu (g, b) opaduKkKa TerHliy 6¥aca, y xoaaa

x<La za F(x)=0,
x>=b na F(x) =1,

Juckper TacomudHit MHKAOPAAD TaKCHMOTHHHAT 6aB3H KOHYHAAPH-
HU Kapa® 4YHKamu3s,

14.4.3. X anckper Tacoanduii MHKILOP — XOAHCAHHHT n Ta GOFAHK-
Mac CHHOBJapla pYyA Oepuitlaph CONH, @ — XOAMCAHHHT Xap OHp CH-
HoBaa pyi Gepuur sXTHMOAAHIH, x| =0, x¢=1,....Xa4 =0 — X AHCKpeT
TaCoAHGHA MHKIOPHHHT MyMKHH O6yaran xufiMaTaapuw 6yacun. By
KHfiMaT/Iapra MoC 3XTHMoAIUKAap yuwly Bepuynan ¢opmyaacu 6¥iinHua
Xucobnanajy:

P (m)=C7p"q"~", q=1-p.

Bepuynan dopMynacu épiaMuaa  aHHKAAHAJHTAH 3XTHMOWIHKIAp
TAKCHMOTH Bunosiias TaKCUMor AcinMaid.
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]

BuHoMHan KoHyHHH XaaBasl KYPHHHWNAA TACBHPAAII MYMKHM:

lo] v | 2 |

X 0 l n
ARG BT

14.44. Arap cuHOBIAp COHH Xylda KaTTa G¥nu6, XOLHCaHMHT Xap
KalcH cuHOBAA PYH GepHil 3XTHMOVIAKIA P XKyAa KHUHK 6Yaca, y Xonaa
AHCKpeT TacoAuduil MHKAOPHHHI MyMKHH OYJraH KuliMaTaapura Moc
SXTHMOMUKIAPHHH DBepryanu ¢opmynack 6¥fiuua smac, Ganku ywmby
IMyaccon dopmynaciaad dofizanannd Tomuw Kyaai:

vt km —h
P, (m)ﬁ.,—nﬁe , A=np.

IMyaccon dopmynack ugonansafifurak XTHMOMIHKAAP TaKCHMOTH
fyaccon Takcumoru Aefiunann.
Myaccon TAKCHMOTHHH KaBa) KypHHMIIAAa Hoaanalll MyMKHE:

{ o | 1 | 2 |
ae—h 22e—H |

m | .
xﬂe‘_l

e—*

1t 2

1-Mucoan. Kyruga 7 tra wap 6Vaub, 4 TacH ok, KoAraKJaapu 3ca
Kopa. KyTuaan taBakkanura 3 Ta wap oagHaIH.

X muckpet TacoauPuil MHKAOp — QIHAraH oK Wapaap couu 6¥Jca,

a} X nuckpeT TacodnGHui MUKIOPHHHT TAKCHMOT KOHYHHHH TONHHT,

6) X>>2 XOOMCAHHHT 3XTHMOMIHIHHH TOIMHHE.

Evum. X guckper tacoaudHit MuKnop Kalysa KHIHWH MYMKHH
6Yarad Kuimataap: 0, 1, 2, 3. '

a) Moc 3IXTHMONIHKAAPHH KAACCHK yCyJ/l OHAAH TONAMH3:

P(X=0)= CE?:S—;.
P(XK==1)== Ci{f=%
P(X=2)= Cfc'_gcé =-£.
P(X=3)= d(;g =..»

Hemak, X — puckper Tacoiu¢nil MUKAOPHHHT TAKCHMOT KOHYIH:
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1] 3

X ' 0 3
Plly12/18] 4
3 | 35 | 36 | 35
IKAH.
(Teanpnm:%_}.%_;__;g_'__;s_:}_)
6) PX>2) =P(X=2) +P(X=3)—to 4 L2

2- M u c on. Humosra kapata 4 ra YK yaunaau (6GoFauKcH2 Xoaaa),
G6yHBa Xap KaHCH VK y3WlIfa HHLEGHrA TErHll 3XTHMOMHIH p=0,8 ra
tenr. Kyfinaarnnapsn TonuHr:

a) HHLIOHra TerHuniap couura TeHr 6ynran X auckper Tacoludui
MHKIOPHHAT TaKCHMOT KOHYHHMHHU;

6) 1< X< 3 Ba X >3 XoaucaNapHHHT 3XTHMOJJIHTHHH,

B) TAKCHMOT KYNGYpYaruHH UH3HHT;

r) X — nuckpeT TacomsHdHii MHKAOPHHHT TaKCHMOT PYyHKUHACHHK
TORAHAL BAa YHHHI TPa)HTHHH YH3HHT;

L) TakeuMoT $yHKUkscHAAR dofifanankb X <3, 1< X< 4 xoauca-
AAPHHHT 3XTHMOMIHIHHE XHCOGJIAHT.

E uu . a) X Taconndnit MHKAOPHHHT MYMKHH G¥araH KHAMATAAPH:
0, 1, 2, 3, 4. Moc sxTuMonauMkaapii BepHyanu ¢opmynack OGyitHua
xucoﬁnaﬁmna

P(X= 0)—-6" 0,8". 02“_00016
P(X=1)=Cl 0,8-0,2°=0,0256,
P(X=2)=C} 0,82.0,22=0,1536,

P(X=3)=Ci 0,8°.0,2=0,4096,
P{X=4) =Ci 0,8*-0,2"=0,4096.

X Auckper TacofHGHA MHKIODHHHT TAKCHMOT KOHYHH — GHHOMMHAA:

X | 0 | 1 | 2 | 3 I 4
P | ooms | oo | ouss | oa00 | 04005

{Texmwupuw: 0,00164-0,0256-4+0,1536-+0,409640,4096=1. )

6) P(1LX<3) = P(X=1) + P(X=2) 4+ P{X=3)= 00256 +
+0,1536 40,4096 =0,5888,

P{X=>3) =P{X=4)=0,4096,

B) TakcumoT KynGypuarkhu sicafimua (65- waka).

r) F(x) HHHr TaKCHMOT KoHyBHAAH ¢oiiaanannub, TaKCHMOT
QYHKUHACHHH TY3aMK3.

x< 0 yuyn F{x) =P(X<<x)=0,

0<<x< | yayh F(x) =P(X <x) =P(X=0} =0,00186,

| <<x 2YMYH F(x) =P (X <x) =P(X=0) + P(X=1) =0,0016+4

+ 60,0256 =0,0272, .
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Fix)]
f ——
P
o500 ——
{14198 + ast
| t
ro
l
1 .
”"jjg_ o 0,808 | -—
4 r i 0.0062 |, — .
g i 2 3 4 X [ 1 2 3 4 s X
65- waka 66+ 1axa

2« x L3 yuyn Fx) =P(X<x) =P(X=0) 4+ P(X=1)+P{X=2)=
=0,0016+4+0,0256 10,1536 =0,1808,

3<x<4 yuyH F(x)=P{X<x)=0,001640,0256+0,1536+
40,4096 =0,5904,

X>4yuyu F(x) P X<x)=P(X=0)4P(X=1)+P(X=2)+

P(X=3)4+P(X=4)=t

0, arap x<C 0,

0,0016, arap O0<Tx<g 1,

0,0272, arap | <<x< 2,

0,1808, arap 2<<x< 3,

0,5904, arap 3<<x< 4,

1, arap x>>4.

Jemak,

F(x) =

TakcuMor pyHKWwisAcH rpadurdabn Yyusamus (66- waka).
n) F(x) =P(X<x) Gyaradn yuyu:
P{X<3)=F(3)=0,1808.
14.4.2 naru 3- xoccara Kypa:
P(1<X<<4) =F(4) —F(1)=0,5904 —0,0016=0,5888.

4- dapcxona TORUILPUFY

1. 6 tTa nmerannan wGopat nmapruAna 4 Ta cradpapr Aervain 6op.
TaBakkaaura 3 Ta aeradb oAauHaau. OAMHra" Aetaanap HUKHAArd
cranaapt Aetaanap CcoHupal ubopaT Gyuran X AuckpeT Ttacoaudui
MUKAOPHHHI TAKCHMOT KOHYHHHHU TOIHHT.

|x]oj1l2]s

xX: 1 3 1
BOEBHE
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2. Ukxnura yANH coKKacu OMPraiHkia HKKH MapTa TallaHalM:

a) HKKajJa YANH CokKacuia KyQpT ouKonap TyWHLIH coHHAa uGopar
X Anckper Ttacoiuuit MHKAOPHHHT GHHOMHAJI TAKCHMOT KOHYHHHH
TONWHT; _

6) TakcHMOT KynfypuarkHy ficar;

B} TAKCHMOT QYHKUHACHHH TOMHHN Ba YHUHT TPadHTHHH MH3HHT;

r) X<<2, 1< X< 2 XonMCanapHHHT 3XTHMOAJHKIADHHE TOMHHT.

x| ol ]|
Xl p o |6 | 1|
slels
6) 67- waka;
P

\ ﬁl)j
L i .__x fi
& H 2 ;%’- ™ —
67- wakn ' ;g -
0, arap x<C 0,
9 : . .
<6 arap 0<x< 1, 7 7 % -
B) Fix)= s
’ J6 arap T 2, 68- Wwaka

1, arap x>2 (68- wakn);

r) P{X42)=—-PI(X=0)+P(X=1)=:—2,
PUSx< 2 =P(X=1)+P(X=2)=-1.

3. AsTomat Tesledrod cranumns 1000 Ta Tenedon aboneHTHra XM3MAT
Kypcataau. 5 MUHYT napomuia ATC ra aGoHeMeHTAaH YaKHPHK Keauil
axtiMoviurd 0,005 ra tedr. 5 munyt zaBomHma ATC ra kedrad
YaKHpUKIap coHHAaH ubGopatT X TacomHduil MHKAOPHHHT TaKCHMOT
KOHYHHHH TOIHHT:

a) 5 Munyr nasomuaa ATC ra xeu 6yAMaravia GuTTa YaKupHK
KeJHII 3XTHMOJJHIH KaHAah?

6} 5 munyt npasomuaa ATC ra 4 TamaH k¥n YakMPHK KelH
3XTUMONAHIH-YH?
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| X I 0 | ] ‘ ] ‘ | 1000
X P 1 5 52 51000
EEEEE R

a) 0,993; 6) 0,561,
4. X puckper TacoaHduil MHKAOPHHHI TakCHMOT YHKLHACH

fepuarau:
0, arap x<g 1,

0,25, arap 1<<x< 3,
F(x) =1 04, arap 3<lx< 4,
0,8, arap 4<<x< 9,
[, arap x>5.
a) X=2; 2<c X< 4 X0AHCANAPHHHHT 3XTUMONTHFHHH TOMHHT,

6) Gepuirad Tacoluduii MHKIOPHAHT TAKCHMOT KOHYHAHH TOIHHT.
K: a) P(X=2) =0, P(2<X< 4)=0,15.

| xj1]s]els
| P [025]015] 04 J 02

6)

4- mycTaKua i

1. Ukkn Mepran Gurra HumoHra GapaBapura OntTagaH YK y3alh.
BuTra YK ysuiifa GMPHHYH MePraH yuyH HHLWOHFA TerHU 3XTHMOJIHTH
0,5 ra, ukxknnun wmepraH yd4yR (4 ra TeHr. Huckper TacoarpHA
MHUKJAOP — HHIWOHrA TeTHLTap COHH.

a) X racomHdui MUKAOPHHHT TAKCHMOT KOHYHWHH TORHHT;

6) TakCHMOT KynGyp4ardHu fICaHr;
B) TaKCHMOT (YMKUMSACHHH TONHHT Ba YHHHT rpaduTHHH UHSHHT;

r) X==1 XOoAHCAHWHT 3XTHMOJIHTHHA TOMHHT.
NP RN RNEN
*: O [P Tesfes oz

6) 69- wakn.




£

a9 -— ' 0, arap x< 0,

0,3, arap O0<<x-7 1,

0,8, arap IT<Cxs 2,

1, arap x>>2 (70- waka);

B) Flx)=

8.3 [t

X

77z

70- waka

ry P(X21)=0,7.

2. MabayM Gup naptusida HocraHaapr fetasdap 10% HH taltkua
sraad. TaBaKkaaura 4 Ta ferane Tanaal oanHaan. by 4 ta peram
OpacHia HOCTAHAAPT AerTaafap coHupad HGopar Gyarar X guckpert
TacoAHpHA MHKAOPHHHT GHHOMHAJ TAKCHMOT KOHYHHHH TOMHHT.

wolxl ol v | 23] 4
[ » ] oeset | o216 | o04s6 | 00036 | 0,000

3. MHUATHKIAH OTWAraH Xap Oup VKHAMr camoaérra Terdil
sxtuMornaurd 0,001 ra tenr. 3000 Ta VK yauaaaw. OTwaran yKAapHuHT
caMonéTra TeKKaHlapu coHnnap n6GopaT X rtacoanduil MHKAOPHHHI
TAKCHMOT KOHYHHHU TONHHYL.

|1|2|...|.sooo

| x] o
I ENERE ol
83 e’ -ﬂ’ ‘er '—-'T.-s

4. X Apckper rtacomuduii MHKRZOPHHHT TaKCHMOT QyHKOMACH
Gepuaran: '

0, arap r<g 2,
03, arap 2<<x< 3,

0,5, arap 3<x< 4,
1, arap x>4.

F(x) =

a) 1< X< 3 X0ooHCAHHHE 3XTAMOIAHTHNA TOMHHT, _
6} X tacoauduit MRKAOPHHHI TAKCHMOT KOHYHMHH TOMMMT.

K a) P(I X< 3)=05;

ol 2] s|s
| » o] oz ]os
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5-§. Yanykcus tacoandsih MEKIOpAAP.
Afipum TAKCHMOT KoHyHJIapH

14.5.1. Bupopra Yekau €KH YeKCH3 opaanKaaru Gapua KniiMaTaapHH
Kabys KAARWH MyMKHH 6F/Tan  TacoMMHR MUKAOD Yy3ayKcus
racoduguil mukdop pefnnann.

Yanykcus racoanpuii MHKROp: -

1)} wuterpad QyHKWUHA (TAKCHMOT GOYHKUHA)CH OPKaAH,.

2) 3XTHMONINKASPHUHT TAKCHMOT 3HUAMTH {auddepeHiinan PyHK-
uHA) OpKasH GepHAHIUH MYMKKH.

TakcuMoT QYHKUHACHHHHT TabpHdH Ba Xoccanapa 4-§¢ na
KENTHPHITAH.

X ystykcu3d tacoauduit MHKAOP 3XTHMOMIHKIAPHHHHT TAKLUMOT
suuaucn Re6, TAKeuMorT (YHKUMAcH F(x) HHEr GHpHHYM TapTHOH
xocusaacH 6yaran f(x) GyHKUMATa adTHAALH.

X yaaykcus. TacoaudHi MHKAOPHHHT {4, b} opayHKKa TeTHULH
KNAMaTHR KaGyJ] KHAHINH 3XTHMOMWFH KyHWaarH TeHTAHK 6unaH
aHUKJIAHaIH: '

b
Pla<cX<b)= Sf(x) dx.

3uunnk pynKkumscy f(x) He Guaran xonaa ywly dopmyaa Gyhinua
TAKCHMOT QOYAKLUHACHHH TOMHLI MyMKHH:

F(x)= S f(x) dx .

-_—a

1452, 3HuiHK PYHKLQHACHHRHL X0Cccanaph:

I. 3uuank PyHKuMACH Mandui Imac, abhn f(x) z=0.

2. 3nunnk QYHKLUWACHAAH — oo RAH - 00 Taua OpPafAHKAa QIHHTaH
XoCMac HHTerpan OUPra TEHT!

=+ =

S fix) dx=1.

-_—

Xycycaw, arap Tacoiu@ui MUKAOPHHHT Gapia MYMKHH 6yaran
KufiMaTaaph (a, b) opanukka Ternuniu 6yaca, y Xonna:

&

Sf(x) dx=1.

a

Yanykcus tacogHdAR MHKAOPHMHI 6ab3H TaKCHMOT KOHYH/AaPHHAH
KYpH6 YHKaMH3. 5

14.5.3. Arap X yaaykcus TacoasGHit MHKLOPHHMHT MyMKHH 6yarau
Gapua KuiiMaTaapu teruluan Gynrad opasHKaa 3XTHMOMIHKAAPHHHT
TAKCHMOT 3MYAHCH V3rapMac, sibHH (g, b) Aa f(x) =C 6Faca Ba Oy
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OpanHKAaH TallKapuia 3ca f{x) =0 (C — Yarapmac) 6§aca, X taco
AHPHA MHKIOP TaKCHMOTH TeKkul HeiuJaiu.

0, arap ;tga.
f(x) = b—la—, arap a<<x<{b,
‘ 0, arap x>>b.

Fix)= S f{x)dx opmyna acocnia TAKCHMOT GYHKIMACHHA TOMHIU
MYMKHH: -
0, arap x<a,
F(x) = —;—E%, arap a<<x<b,

I, arap x>= 6.

X yaaykcus raconuduit MUKROpHHAT (g, b) opannkKa Tersuiy (a, f)
OpaiHKAa TYWHL 3XTHMOMJIHTH

Pla<X<p)= §f(x>dx= § =42

ra TeHr.
14.5.4. Arap snunuk dyHKnuacu

2

{x—al

202

[

X)=—-——— 9
flxy=— o
{6y epra a, o — 5pKAM nmapaMeTpAap) KypHHHWAA GepuaraH 6¥naca,
X y3ayKcn3 Taconuduit MHKAODHHHI TAKCHMOTH MOPMAA AeHHAAIN.

Hopman Takcumaawran X ysaykeus Taconuduii MHKJLOPHHHT

GepwiraH oOpasMKKa TYHHIN SXTHMOAAMTH yby PpopMyna Gyhuya
Xucobnauany:

P la<X<p)=® (E=%)— @ (22), 6y epna

0]

X

D (x) = 7127? S e *dt— Jlanaac byHKUMACH.
0

HeTnanuHAAT abCOmOT KUiMaTH § Myc6aT COHAAH KHUHK OYIMiln
3XTHMQ/IIHTH

P (IX—al < 8) =20 (%)
ra TEeHr. '
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14.5.5. Arap 3u4inK yHKIHACH

0, arap x<20,
ae™™, arap xzz0

f(x)={
(6y epaa A —3pKAM MapaMeTp) KypuHHmAaa Gepuarad ﬁjnca.
X yanykcus Tacopubui MHKAOPHHHT TaKCHMOTH Kfpcarkudau Jevnaa-
AH:

X

F(x)y= S f(x)dx hopMyna acocHia TAKCHMOT (yHKUNSICHHH TONHLW
MYMKHH:
[0, x<0,
'F(x)z{l-—e—“,x;o.

X y3ayKcn3 TacofHHii MHKAODP KYPCaTKHUAH TAKCHMOTTa sra 6yaca,
Gepuaral (o, §) OpaAMKKa TYUHIL SXTUMOMIHIH yUyH ywdy dopmyna
VPHHAA: :

Pla<X<p)=e2*—e™".

Arap T — Gupop 3/€MEHTHHHI TYXTOBCH3 HlUAaW JLABOMHHANHIH,
% aca TYXTal KOMHULIAD WHTEHCHBAHTH (Te3MrH)HH u{onanoBud
yadAykcus Tacoaudpuil Mukaop 6Faca, y Xoaaa Oy 3/IeMEHTHWHT
TYXTOBCH3  HWAalWl  BaKTH { HE  TAKCHMOT  QYHKUHACH
F(ty=P(T<t)=1—e ™ A>0 6yaran (y { BaKT 1aBOMHAA 3Je-
MEHTHHHT TYXTa0 KOIHLI 3XTHMOMJIHTHHH aHMKJaRIH) KypcaTruad
KOHyH G6ViiHua TaKCUMAaHraH tacommbui MHKIOp Ze6 Xucobaaw
MYMKHH. ]

KM ioHUAKINK GYHKUHACH R (f) 3JeMEHTHRHI # BAKT HYHAA TYXTOBCH3
MInAall 3XTHMOIVTHPHEH aHUKJAALH:

R(f) =e~ ™

-Mucoa X racomnduit muxmop ywoly TaKCHMOT (PyHKLMACH
OpKa/aH GepHaras:

0, arap x< 0,
F(x)=qx? arap O<<x<< |,
I, arap x>1.

a) 4 Ta GOFNHKMAc CHHOB HaTHXacHoa X Y3AYKCH3 Tacomutuii

MHKRXOp poca 3smapra (0,25, 0,75) opanukka TelHwuau KHiiMaT Kabya
KHAHWIKH 3XTHMO/IINTHHN TOMRHT;

6) 3HUIHK DYHKUHACH f{X) KM ToONHAT;
B) F(x) Ba f(x) NapHHHr TpaduKAAPHHH UH3BMHF.
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Fin | ooy

7 7 ; 7 7 %

71- waka

Eunw. a} [HactiaG OuTTa CcHHOB HaTuXacHia X VY3AYKCHS

TACOOH(PHH MHKAOPHHRT GePMAraH opadHKKa TYWHIL IXTUMOIHI KR
TONAMHU3: '

P (0,25 < X<0,75) = F(0,75) — F (0,25) = 0,75 — 0,25? = 0,5625 —
—0,0625=0,5.

3Han 4 Ta GOFJHKMAC CHHOB HaTHXKacuia X y3AyKcH3 Tacoau®uil
MHKAOp poca 3 mapra Oepuaran opaluKkra TerHiiu KHAMATHH KaGyJ
KHJAHI 3XTUMOANRTHHA TonaMu3. Byrunr yuyn BepHysnun dopmynacu-
Jan dolgantaHaMu3: :

P1(3) =Cip®g=C1-0,5°-0,5=1- (0.5)*=4-0,0625=0,25.

Wynaaft kuau6, Ps(3) =0,25.
6) f(x)=F’(x), Remax,
0, arap x<{ 0,
f{x) =12x, arap 0<x<< |,
0, arap x>1.

B) 71- waxa.
2- M # c 0. X y3nyKCcH3 TacofH(pHA MHKLOPHHHT 3HYARK PYHKUHACH

0, arap xg%,

n

f(x) =13sin3x, arap —:—<xﬁ<‘“?’

, arap x>—“3;
6epusran. Takcumor dpyHKuHACH F(x) HM ToMmHHT.
X

Eunw. F(x)= S F(x)ydx .
Arap xg% 6yaca, f(x) =0 Gynaau, nemax,

Fi)= § odx=o0.

— o
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Arap —“ﬁ—<xg% 6yaca, y Xonna

’ a/6 z
F(x)= S 0-dx+ SSsinSxdx=0—-c053x;‘.

e ni6

1

L]

=— {cos.'}x-——cos—;) = —co0s3x .

Arap x}% 6yaca, y Xoaza

n/6 - af3 X a .
Fix)= SO-d'x-l— 53sin3xdx+ So-dx=o—cossx|;+o=.-
—w 6 73 ¢
=(—éosn+cos%) =1,
Wy#xpa#t kKHARG, '
' 0, arap x:g%,

.F(x)= —cos3x, arap %.-(xg%,

1, arap x>%.

3- MM c 04, X y3AyKcu3 TacoauPHin MHKAOPHUHE 3HUARK GYHKUHACH
6ytyH Ox yKuaa
| 2C
e4e”

Jx)y=

x

TeHrAHK Guiad Gepuaras. ¥YarapMmac C napaMeTpHR TOMHHI.
N . oo

Eun . 3HUauk GYHKUHSCH S f(x)dx=1 WwWapTHH KaHOATNAHTH-

-_— 00

pwH kepak. [lyHnHr yqyﬁ

ol

\ fji—i dx=2C _Sm ,:Z“,=

1

6y epian C= o K,Yﬁuiiarn AHAKMAC HHTerpanHu Kapait-
2 .
-Sw &+e !
MH3: Y p .
dx Fdr _ £ _ 4 gt
dx (e _ {2 —arctge”.
S e S 14 S 14 ()2 -
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XocMac HHTerpaany xucodaalira Yramus:

) 1] &
dx . dx . dx
————= lim S—— lim= S —_—
—Soo F4e™F g e4e " +b—-cn_ H &4 *

= lim arctge*|S+ lim arctge*|§= lim (arctgl —arctge®) +

a—> =— oo Brco a—— 0o
+bi_ipr°r:(arctge“—arctgl) = (-:——0)+ (%-%):{23 .
D§ dx =—g—. Hemak, €= 1

Iynaait KuauG, — .
e Ete 2.2 ®
2

m

4-MHu ¢ os. Bup coar (0<Ci<1, { Oupaurn coaTaapaa XucoGaaHras
BaKT) WuHga 6ekarra gakar 6urra aBTo0yC Kenu® TyXTaiiau. BaKTHUEI
t=0 nafiTuaa GeKaTra Kearad HYJNOBYHHHHT asTobycuu 10 MuHyTIaH
OPTHK KYTMACAHK 3XTHMOAIHIH KaHZai?

Eunw. DBexatra (=0 nafitaa Kearah HYA0BUHHMHT aBTOOYCHH
KyTHW BaKTHHH [0; 1] opaaMKia TekMc Takcum/anraH X Tacoaudud
MHKZOp CHpaTHAA Kapall MyMKHH. By TekHC TaKCHMOTHHHI 3HUYUIHK
OYHKUMACH KyHuaarn KypHHuwaa 6¥aanu:

0, arap x<C 0,
flx} =11, arap 0<<x< |,
(0, arap x>0,

b—a=1—0==1 — Tacoauduit MuKAOp X HHHI KuiiMaTJIapH XO-
gairan [0, 1] opafHKHHHT y3YHAUTH.
1

l
B—a=—f—0=-—7 — KyaallAuk TYFIHPYBNH 3AEMEHTAp HaTHXKalap

}olnauwra [0; %] opanuKHHHT y3yuaury. LyHnar yuyu

1
I\_B~= _6_ 1
P(OQX{‘G)_ b—a 1 6°
s

xK: £ o |

S-Mucoa X y3aykchs Tacoanduil MUKLOP KYPCATKHYAM KOHYH
Syfinya TaKcHUMAaHrau:
0, arap x<Z0,

2¢2% arap x2=0.

o ={
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CHHOB HATMKachaa X tacoauduit MukpopHulr (0,3; 1) opaJsHkKa
PYIIMIL SXTHMONTHIHHA TOMHHT, .

Funw PO3<X<<]l) = ¢—(203) — -2 = e—06—p~? =
- 1},54881 — 0,13534 ~0,41. 3 X

AK: 041 . _ .

G- MHCOA.,  JNeMEHTHHHT - TYXTOBCH3  HUIIAWl  3XTHMOJJIHIH
(1) =0,02e— "% (= 0) kypcaTkuwin KoHyH G¥iiHua TaKCHMAAHraH.
ACMEHTHHHT TYXToBCH3 50 coaT nuLIamtin SXTHMOMIHTHHH TOMMHT.

E yn w. Hionunuauk ¢pyHKUNACH R (£) =e ™ nan Poiltanancax,

R(50) =e 2% =¢""20,3679

fiinanu. o _

7-Muacoa X TacolHdHUA MHKILOP 3XTHMOMIHKIAPD TAKCHMOTHHHHT
a =0, 6=2 napaMeTpaH HopMaJ KoHyHura Oyficyncun. X tacoandwi
MukaopHuHr ( —2; 3) opaJHKKa TyLIHLIK 3XTHMOJJHTHHE aHHK/AHT.

E unw. Ywdy ' .

P (a<X<.ﬁ) =P (_ﬁ'%)—ﬂi) (a-_a_la,)

JPpopMynanan tboﬁnanéﬂcak; :
—0 —2—0
P(—2<x<d)=0 (7 )0 (5=
=0 (15 —® (=)= (15)+ (1).
@ (x) PyHKUHA KaIBajsuAaH: ’
® (1,5) =0,43319, ©(1)=0,34134.
Hemak, ' /

P(—2< X<3) =0,4331940,34134 =0,77453.

. 0,774533. - -

8-Mmucoa X Ttacomnduii MHKZODP HOpPMaJ KOHyH OyHuua Tak-
CHMJIaHPaH, g Ba ¢ napaMeTpiap moc Xoana 20 sa 10 ra tenr. AGconnior
KHHMaT 6YHYa YeTJaHH LU YUIAH KAYHK GYAHIL 3XTHMOMTHTHRH TOMHHT.

Euuwm P(jX—al <6)=‘2(D(%) dopmynanan  doiiaanaHamus.
Hlaptra kypa =3, a=20, o=10. Hemak, P(|X—20]<3)=
=2cp(-|%)=2m(0,3). Kanpaanan ©(0,3)=0,1179. Jlemak, usrana-

$TraH 3XTHMOMIHK: .
P(1X—20] <3)=0,2358..
5- dapexona TORUWUPUFL

1. X Taconnguit mukaop [0; n] kecMana f(x) =Asiny, 6y KecMaaau
TallKapuBa f(x)==0 3XTUMO/HKAAD 3UUIHTHIA 3T, '

a) A HH AHHKJAHT; : .

6) TakchMoT pyHKDUACH F(x} HM TOOHHT;
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B) P_(_%‘{‘“ X< -i—u)ax‘mumuuxﬂu TONHHT;
r) f(x) Ba F(x) OYHKUHSNADHHHT rpadMIMHH YHIUHT.
‘ : 0, arap x<< 0,
. -1 .
X: a) A=7; 6) F(x)= sm’g—, arap 0<<x<ln, B) 3/4.
_ I, arap x>m.
r) 72- waxn.

frn
i Fitx)

Al ¥

o
~inl

72- waka

2. AproGycnap 5 MuH
yT OpafHK OuaaH KaTHaiiamnap. bBekar
. piv: |
:OB;OGYC KyTHII BaKTH X TeKHC TaKCHMJaHTaH ael, Kyﬁﬁﬂaruaapun
HHT:

a} F(x) TakcuMor HyYHKRHACHHH;
6} 3XTHMONIHKAZP 3HUAHTH f(x) HH; .

Tonzzlr‘xymm BAKTHHHHT 2 MHHYTAaH OWMACAHK 3XTHMO/LTHTHHH
r

r) f(x) Ba F(x) QyHKUAANAPHUHT rpadUKIAPHHH UH3HHT.
0, arap x< 0,

K: a) F(x)=10,2x, arap 0<x< 5,
1, arap x>>5.
0, arap x< 0,
6) f(x) =10,2, arap O0<<x<C 5, B} P(X<{ 2)=04;

10, arap x>>5.
r} 73- wakai.
fin . ) f Fix)
G2p—— 7
2 . b X & 5 A
73- waka
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3. X Tacogn®Wii MHKLOp 3XTHMOIHKAAD TaKCHMOTHHRHL mnapa-
meTpaapu a=20, ¢=>5 Gyaran HopMan KOHYHHI2 Gyficyncud. CHHOB
waTHXKacHAa X Taconuduh MukgopHHHF (15; 25) opaanKaa JKoftnauirai
KMAMAT KalyJl KHJHID 3XTHMOMTHIHHH TOIHHT. K: P(15<cX<<25) =
=0,6826. : '

4. Bupop MoAjAa CHCTEMAaTHK XaTOIapcHs ToptanaiH. TopTuligard
TacofddKii XaTOIKKAAp YpTa KBaAPaTHK HYeTAaHHIIH o=20 r Gyarau
HOpMaa KoHyHra Gyiicynasn. Topruws a6comoT KafmMat 6yfinua 10 ¢ nan
OLIMARAUraH XaTONHK GMAaH Ga’KapHIHIKH 3XTHMOIAHTHRH TOMHHT.

M P(1X! < 10) =21 (0,5) =0,383. g _

5. Tenesk3OpHMHT GY3HAMal HWAALIH 3XTHMOJIATH YOy KypcaT-
KHWIH KOHYH GVfiH4a TaKCHMJaHraH:

f(t)=0,002€'°‘°°2‘(t>0_).. .

Tenesuaopuinr 1000 coat Gysuamai ﬁmnamu'amkumnnrﬁnn TOIMKHT.
X: R(1000) =e~ 20,1359 ' L

5- .uyr:qu'uﬁ uut

1. X TacofHpui MHKLOPHAHT 3x:ruum_nnmap' 3udAiCH Gepuaran:
0, arap xgl 0, -
f(x) =3ax, arap 0<<x< 2,
0, arap x>2. '

a) a HH aHMKJIAHT,
6) TakcHMOT QYRKUMACK F(X) HH TOIHHL; :
B} f(x) Ba F(x) $yHKUHAJAPHURF rpadHKIapPHEH YH3HHT.

0, arap x<. 0, _
K: a) a=0,5; 6) F(x)=10,25x", arap 0 xsl'2,
1, arap x>2.
" B) P(X>1)=075i.. _ o
2. X taconuduil Mukaop [0, 2] kecMana TeKHc TAKCHMOT KOHYyHHra 3ra,
a) 3XTHMOMIHKJIAp 3HYIATH f(x) Ba TaKCHMOT pysKunsAcH F(x) HH

TOMHKAL; 6) 0<X <<0,5 XOMMCAHAHT 3XTHMOITHIUHH TonuHr, B) f(x) Ba
F(x) QYKHUHANADHUHT TPapHKAAPUHU THIHHT. ' S

0, arap x<< 0,
: a) F(x)=10,bx, arap O<xl 2,
1, arap x>2.

0, arap x<¢ 0,
f(x) =105, arap 0<<x< 2,
0, arap x>>2®
6) P(0<<X<<0,5) =0,25.
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3. X rtacomidmit MuKAOp 3XTHMONIHKNAP TAKCHMOTHHMHI mnapa-
MeTpilapi a=30, ¢=10 O6yaran HopMan KoHyHhra GyfcyHanu.
X w™ukaop (10; 50) opasukka TerdiaM KuiiMar Kabya Kuiuwg
SXTHMOJIAHTHHK TOMUAT,

A P10 <2 X < 50) ==0,9544.

4. X racoanduii MHKAOD HOPMAJ TaKCHMIAHTAH. by MuKaoprunr
ypra KBaapaTHK dYeTiaHWwyd 0,4 ra Tenr. Tacomnduii MHKAOPHUHT
abcomoT Kuiimath 6§iiMYa ¢ AaH Yetaawsim 0,3 1aH KHYHK Syann
3XTHMOVJIMTHHH TOMNHHT.

JK: 0,5468, ' .

5. DneMEHTHHHT TYXTOBCH3 HILIAIN BaKTH K¥pcaTKH4AH TaKCHMOTra
3ra. ) :

Fll)=1—e "™ (=0) .
=24 coar SaBoMUAa 3NeMeHTHHHT:

a} uuraMall KOIHI 3XTUMOMITHIHHH;

6) uwaab TypHI 3XTHMOMIACHHU TOMMHT,

XK: F(24) =0,3812, R(24) =0,6188.

6- §. Huckper pa yaayxcus racogudmii
MAKAOPAAPHHHI MATEMATHK KYTHJHUIH BA AHCTEPCHSICH
14.6.1. X nHCKpeT TacoZHu#t MHKLOPHHHT MaTeMarux KYyTuALLn

M(X) ne6 ynunr Mymxud 6yaram Gapua KHAMAT/IapHHK YJIaPHUAT
IXTHMOANIHKNAPUTA KYNafiTMalapyd AHFHHAHCHTA TEHT COHTA aiTHJIA IH.

M(X) =xip1+xapr+ ...+ xopa= i XDy
’ A=

pr4prt. Fpa=1.

Arap nxTHépHI x Ba y connap XaMaa X Ba ¥ Tacoau(pHi MuKgopaap -

Y4YH
P X<x, Y<<y)=P(X<x)-P(Y<y)

TeHMIMK YpHHan 63aca, X Ba Y tacomudwuii MHKIOprap Ooraukmac

racodughuil muKdopaap peltnnanu.
MaTeMaTHK KyTHJHIIHUHT XOCCAqaPHHU KeNTHPaMH3:

|. ¥Y3rapMac MHKIOPHHHT MaTeMaThK KYTHARIIH  ¥3rapMaCHHHI
Y3Hra Teur:

M(C)=C.

2. Tacoanguit MuUKAOPAap HHFUHAHCHHMUHT MAaTeMaTHK .KYTHJIH LK
KYUIMIYBURAD MATeMATHK KYTHJHIIAAPHHUHT AHFHHAACHTE TOHT:

M{X4+Y) =M(X) +M(Y).
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3. Boraukmac Tacoauduit MHKAOpAAp KyNaHTMacCHHHHT uma'aemarmf
KyTHAHIIK KynafTyBudaap MaTeMATHK KyTHAHWIAPHHAHE KyNaHTMacH
ra TeHT:

M(XY) =M(X)-M(Y).

4. Yarapmac KymaiTyBuH MaTeMaTHK KYTHJHUI GealucH o/aura
YHKapHIaiH:

M(CX) =CM(X),

C — y3rapMac COH. .
14}:6.2.p X Tacomuduii MHKZOPHMHT Oucrepcuscu feG Tacomudui

MHKAOPHHUHT Y3UHHHT MaTeMaTHK KYTHJAWIIHAAH YeTJaHHWH KBAaApaTH-

HHHE MaTeMaTuK KyTHJIHIIMTa alTHJIalu. ]
Arap [X—M(X)] tacoandpuii MHKAOPHHAT HeTJNAHHLIH 6Vaca,

y- xouaa
: D{X) =M[X—M(X)T"

Amanza Gowka Qopmynagan dofisanaHuil Kynan:
DXy =M(X") —[M(X)]"

JlHcnepCHSHHHT X0CCANADHHH KeJNTHPaMH3!
|. ¥3rapmMacHHHT RHCNEPCHSCH HOJIMA TEHI:

D(C) =0.

2. ¥3rapmac KynaiTyBYAHH KBaApaTtra OWHPHO, AHCIEPCHA GeNru-

CHAAH TAMIKAPHIa YHKAPHUI MYMKHH:
D(CX)=C*D(X), C — y3rapMac CoH.

3. Boranxmac tacomupuit Mﬁmopnap finFuHnEcH (afEpMack) HHHT
AHCOEPCHACH KYUIHJIYBUHAAP AHCTIEPCHSIAPHHHHI HHFHAAHCHTZ TEHT:

|  D(X£Y)=D(X)+D(V).

14.6.3. 1. Juckper Ttacoauduii MHKAOPHHHT GHHOMHAM TAKCHMOTH

YYyH
M{Xy=n-p, D(X)y=n-p-q.

2, Tlyaccon TaKCHMOTH YUYH:

M(X) =1, D(X)=A.

'a ; -
14.6.4. Y3nykcHs Tacoauduil MHKEZOP MYMKHH GyJraH KufiMaTaapH

Hk GyTyH coH YKuia Kabya KujicuH, f(x) YHHHD 3HWIHK PyHKUHACH
6yACHH.
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i

Arap S [x|f(x)dx uuterpas masxkyn 6yaca, S x fix)dx HiTe-
rpan X y3nykcH3 TacoaudHH MHKIODHHHT MaTeMaTHK KyTHJmﬁIhi
AeAnNaaH, 9bHH '

MX)= S xf(x)dg.

— o

Arap MyMKHH 6yaran Gapuya KufiMaThap (a, b) opalHKKAa TeruLLIK
6ynca, y xonna -

M(X) = Sxf(x)dx.

a
M3 0x. MareMaTHK KyTWUIHIUHHHT AKCKDeT Tacouduil MUKIOpJIAp

YUYH XOCCaNapH Y3/JyKCH3 TacoludHii MHKAOPAAP YYYH XaM YPHHAH.
14.6.5. X y3aykcus Tacoludui MHKIOPHHHT MyMKHH Oyarau

KnHAMaTAapd Ox ¥Kuda é€Tca, YHHHT [MCNEpCHSCH KYAMAArH TeHrAHK

OpKaJAH aHUHKAaHaflH.

DXy= | k—MX)frdx

— 0D

D{X)= °§ f(yde—[MX)P.

— 00

Arap X yanykcus Tacoau¢uii MUKAOPHHHI MyMKWH GyaraH Gapua
KHBEMaTAapu (a, b) opalMKKa Teruwas 6yuica, y Xouna

D(X) = S[x—_M(X)Ff(x)dx '

, _
D(X)= Sxﬂf(x)dx-w X)E.

W3 ox: [ucnepcHsivHHr AWCKpPeT TacolHQHA MHKAOpPAAD YuyH
X0ccanapH _¥3.riy|<cna TaconrpHA MHKIAOPJAP YYyM XaM YPHHAH.

14.6.6. Taconndui MuKROpHHHT §pra ksadparuk seraanuuu Aeb
AHChepensiiad OAHHraH KpaApaT MAZH3ra afiTHaaau:

o(X) = /D(X} .
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14.6.7. MaTeMaTHK KyTHJAHIL Ba AHCIEPCHA:
) TekHc TaKCHMAAHTAH YSAYKCH3 racozHdHil MHKAOD YUYH:

b—a)?
M(x) =212, pon =32

2) kYpcaTKNUWIH TAKCHMOT yuyd:

[ 1.
M(X)=—, D(X)= 2
3) HopMaZ TAKCHMOT yuyH:

M(X)=a, D(X)=0".

I-mucon X Tac-onmlbnﬁ MHKAOp YWOY TAKCHMOT KOHyHu Ouaa
GepuiraH: '

x| o] 1] |
P loz| os | 0soos|on

M(X), D(X), o{(X) napHH TONHHT.
Eynw Taconuopuii MuKAOp AucKpeT Oynrann yuyH [4.6.1 sa
14.6.2 paru ¢popmynanapra Kypa: .

M(X)=0-02+1-0,4+42-0,34+3-0,08+4-0,02=1,32.

A”|0ll 4 9 16
P |oz|oa] o3 |os|oem

M(X?) =0-0,241-0,4+4-0,3+49-0,08+16-0,02=2,64.
D(X) =M(X%) —{M(X)F=2,64— (1,32)*=2,64—1,7424=1,8976;
a(X) = /D(X) =13775.

Ulyuaad kuau6, M(X)=1,32; D(X)=1_8976; a(X) =0 1,3775.

9-Mmucon Hkkara GornHKMac cuHoBaa A  XOMMCAHHMr pYA
fepuwaap couHaaH u6opaT X AHCKper racolupHE MHKAOPHHHID
AMCNEPCHSICHHR TONUHT, OYHIA XOAMCAaHWHr Oy CHHOBAAPAA p¥il Gepuuw
axTHMoMKAapH TeHr Ba M {f)=0,9 sKanu MaBAyM. .

Eunw. X auckpeT Tacolnduii MHKAOp OHHOMHAN KOHYH 6¥inva
TAKCHMAQHTaH, WYHHHT yuyH M(X)=n-p. illaptra kypa M(X) =09,
n=2. Nemax, 2p=0,9, p=045, g=1—0,45=0,55.
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D(X) =npg=2.0,45.0,55=0,495.
Wlynaaéh kuau6, D{X) =0,495.

3-Mucon X ysnykchs TacomHdHit MUKIZOPHHHT 3HWIHK OYHKUMACH
Sepuaray:

0, arap xg_%,
f(x) =1 3sin3x, arap %<x<%,
0, arap x}%.

X Tacoau(pui MUKAODHANT CONJIH XapaKTepHCTHKanapy — M{X), D(X),
o(X) napHH TOMHHT.
Eupun
b n/3

M(X)y= Sxf(x)dx= S x-3sindxdx=

a nfé
nfa

nfd ‘
=3 Sx-sin3xdx=3 —Acosax [P 4L Scos3xdx =
n/6 3 ~/8 8 nf6
P du=dx
- [dv=sin3xdx l U=——;‘<:os3x -
_ tfn n n b, E.3
=3 (—- 3 )(3 cosn—gcos?)-i-i’;—gsme |g=
= —f=T_ A sing—sin®l=F_ L -1
= — (= 5—0 5 (sinn st)_a T=1 207133,

D(x) = §x2f(x) dx—[M(X)[?=3 niaxzsin&rdx— ("—;‘—‘)2

nl6

KefiHHTH HHTerpaJjHn xucofnab onaMus:

3 S x*sin3xdx =

a/3 u=x? di=2xdx
n/G B

dv=sin3xdx v= ——%cos3x

ni3
2 1 {3 2 E;
=3| —=x -~§c053x |:m+”§ x cos3xdx | = —x%os3x | "3-§-
nfh /e
n/3 3

) 2
+2 a§5xcm3xdx= —(“Tcosn —%cos%)+2(%xsin3x l:;: -

n/3
— —% S sin3xdx) =[

n/6

H=x

dv=cos3xdx | v =—Lsin3x

3

du=dx ]
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4 . ) n/3
=—“—+E(isirlu—ism%)_'z(__lmse’x | IB) -

9 3\3 6 3 3
2 2 2
n T, 2 n LS = 2 w—n-—-2
= St (cosm—cos )=~ FHG(— 1) =T
2 2 2
nt—n—2 n—=1ly¥_ a'—-a—-2 = —2n41
D=2t (B Y =2 I

o(X) = VD(X) = /0,0155 ~0,1245.

4-Mucona Teknc TakcHmsiauraH X TacofudHi MHKAOP 3UWIHK
dyHKuuacH 6uaan Sepunral:

0, arap x<ca—/{,
fix) = % arap a—{<<xsga+l,
' 0, arap x>a-+1

M(X) Ba D(X) HH TOMRA.
Eunw. 14.6.8 garu popmylanapaad ¢oiiralakamna:

M(X) =2t pemak, M(Xy=""FH 2 —g;

2 2
2
D(X)= Q_IQLL, AeMak,
' _ati—a+h?_ (@ 4t P
DXy = 12 — 12 1z 3¢
{llynnait kuan6, M(X)=a; D(X)=§‘

5-Muc o X TaconHpuil MHKAOp HOPMaJd TaKcHMaauras 6yaud,
MaTeMaTHK KyTHAMWH a=10 ra TeHr. X Tacoad@uit MMKAOPHHHT
(10; 20) opanukka Tywuin 3axthmonaury 0,3 ra TeHr Oysaca, yHWHr
{0; 10) opanHKKa TYWHLW 3XTHMOAJAHTMHH TOMHHY.

E u v w. Hopmaa arpr unsuk (Fayce arpu uusurn) x=a=10 TyFpH
YH3aMKKA HHCOaTaH CHMMETPHK Oy/AraHy yduyH IOKODHAAH HOpPMaJ 3TPH
us3uk GuaaH, nactaad »ca (0; 10) xampa (10; 20) opaankniap Guaau
uerapaialrak o3nap Oup-GHpura teur. Dy wdnap CoOH JKuXaTAaH
X TtacoaudHA MUKAOPHHY TETHUIH OPaJHKAapra TYIWHW 3XTH-
MoAMKAapura TeHr. LyHHHr yuyH:

PO X< 10) =P (10 <X <20) =03
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6-Mmucon 3uuauk QPyHKUHACH f(x)=10e~'"(x20} 6uaan Ge
pusrad KypcaTKMuAM TAKCHMOTHHHT MATEMaTHK KYyTHAMIIH, RMCNEPCHA
CH, ¥pTa KBalpaTAK UeTJAHUIIHHH TOMHHL.

Eunun A=10.

MX) = ==-=0,1.
S I U

o(X)=D{X) =1=0..

7-mucon Takcumor dpyukunsicn Flx)=1—e "*(x>>0) 6Guaar

Gepuaran KypcaTkudau TakcumorHuur M(X), D(X), o(X} napum
TOITHHT. '

Eanwm =01, M(X)= =—1»=10,

1
A0l
1

DXy =—L=—1_=100, o(X)=

0.01 =10.

1
A
6- Gapcxona Tonwupury

l. X raconnduii MuKLOp — YAUH COKKACHHH GMpP MapTa TalAaHraH
Ada TywiagHTaH ouxonap couwd. M(X), D(X), o(X) napHu Tonmuwur.

K: M(X)=3,5; D{X)=2092; o(X)=1,71.

2. Huwonra KkapaTa Xap OHDP OTHIIA2 TerHil SXTHMONAHIY
;.’)=0,8 6yarag 4 Ta VK ys3unaan (Goraukmac Xomna). Huwonr:
TerHIDJAp CORUAAH HGopaT 6Yaran X AucKpeT TacoARDHAi MUKIOPHUHI
COHAH XapaKrepucTHKatapn M{X), D(X), o(X) aapru Tomuur.

K: M(X)=32, D(X)=0,64; 6(X)=0,8.

3. X ysnykcus TaconMuii MUKAOP 3HUMHK QyHKRHacH f(x) Ghaar
Gepuaran:

0, arap r<C ——’2‘~,

f(x}) ={0,5cosx, arap —%<xg_’2‘_,
0, arap x}%‘

M(X}, D(X), o(X) NapHK TOMHHT.

K M(X)=0; D(X)~0,4649; o(X) ~0,68.

4. X yaaykcu3s TacoanduA MHKIOP 3MYINK (GyHKUMsCH f(x) 6unawp
GepH/aran:

0, arap x<g 2,
f(x) =105, arap 2<x< 4,
0, arap x>=4.
M(X), D{X), o(X) napuu Tonuur.
K: M (X)=3: D(X) =—;; o (X) =058
504

5. X Y3AYKCH3 TACOAH(HA MHKIOP 3UUIHK PyHKUHACH f(x) 6nnan
GepHATAH:

0, arap x<<0,
Se—% arap x=0.

f(x)={
M(X), D(X), a(X} napHn TOMHKHT.
()K: M(X)=0,2; D (X)=0,04; o (X) =02 5
6. Arap M(X)=3, D(X) =16 3KaHIHTH MaBIYyM 6yaca, HopMada -
TakcHMaairan X Ttacofdduii  MAKAOPHHHT  3HUIHK PyHKURACHHH
TOTHHT.

K: flx)=

(s--3)2
L T

PRV

e

&- mycraKua uui

1. Kythaa 7 ta wap 6yau0, ynapHUHT TypTTacH OK, KoiraHlapu
Kopa. Kyrnaaw TaBakkanura 3 Ta Wap OIMHALH. X — onuHrau
oK mapaap coun. M(X), D(X), a(X) HH TONHAC. _

K: M(X) =12 D(X) ~0,49; o(Xj =0,T.
2. Ukkuta VAHH cokKacu Gapapapura 2 Mapra TalIaHaAH. X—

HKKana YHHH COKKACHIArH TyWraH My¢QT oukonap COHH. M(X), D(X),
o(X) napHK TOMMHE. \

HK: M(X)=0,5; D(X)=?=0.375; o (X)~0,612.

3. X y3nykcw3 Tacoauguii MHKAOP 3HYJHK ¢dyHKuHACK OHAaH

'6epm1ran: )
0, arap x< 0,
f(x) =I2x, arap 0<x<< |,
0, arap x> 1.
M(X), D(X), o(X) napHH TOMHHT.

K: M(X) == D(X) = o(X)=0236. |
4. (2; 8) opannKaa TEKHC TAKCHMJRAHT#H X raconHduit MUKAOPHHHD
M{X), D(X), o(X) napunu TOMHHT.
CXKE M(X)=5 D(X)=3 o(X)=3 |
5. X yanykcHs TacoaHpuft MEKAOD 3HUAHK QYHKIHACH
0, arap x<<0,
fx) = —0,04x
0,04e . arap x =0
Y
6unan Gepuiras. M(X), D(X), o(X) napHiu TOMHHT. -
K: M(X) =25; D(X)=625; o(X)=25.
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6. Hopmaa rakcumstanrai X racoanduit MUKI0D 3HYMHK PyHKUHSCH ‘
w—1? :

F(x) =5—\/!§ ¢ @

6usaH Gepuaran. M(X), D(X) napuu ToNHHr.
K M(X)=I, D(X)=25.

11 nasopar uwu

I.1. Uexga 7 spkak Ba 6 aén wwamaian. Tapakxkaaura 8 Kuwn
axpaTtuaraHfia, yiap opacuza y4 aén 6VAnWH 3XTHM OMTHIHHY TOIHHT.
ﬂeT;f'{.Hfll;.u:!(#arg neraﬁmapuﬂaﬂr 20% w sapokcuz. Oawbran 3 T

# 6ua ! y
ACTAIKKHD ¥ aH OuTTacH APOKCH3 6YARG YHKHLIHA 3XTHMOMIHTH

1.3. Bupunun kytuaa 12 Tta wap 6yau6, yarapuHer 8 Tacu oK
MKKHHYY KyTHAa 15 ta wap 6yau6, yiapHHHr 4 Tacu oK. Bupuuus
KYyTHOAH HMKKHHYMCHra 2 Ta wap colmHaad. Hkxunun KyTuaat
TABaKKa/MHra JMHHTAH Wap Kopa GYAWLIH 3XTUMOMNHTHHH TOMHHE,

1.4. p(A) =06 6¥icun. A xonucanunr 2400 GOFAHKCH3I CHHOBIA POCE
1400 mapta py#t GepHllld 3XTMMONHIUHA TOMHHL. :

L.5. Maptuana 12% #ocranfapr metaanap 6op. TaBakkadnra 5 T
Aetanb oAHHaAH. OfHHraH Jdetaisiap WYHAA HOCTaHRApT ﬁerama;
COHH — X AWCKpeT TacoRupui MUKAOPHHHT TAKCUMOT KOHYHMHH B:
M(X), D(X), P(1<<X<2), F{x) napHn TonuHr.

X.aMI\"'IEli‘ g)gluéaa HOMepAaHraH oATHTa Ky6 6op. TaBakkanura GuTTanat
OJIHHTaH ¥ ¥
E)X.THMQJ'IJ'IHI‘HHII){ ommira ha xocuJa 6y.r1ra.n CoHHHHT Geira Gyaunuim
6 IOQB;‘.; ByIOMHIgI;I[‘ craHiapt O6Ymuwn sxrumond 0,8 ra redr. Typrre
Tgnnurfmr Xed OyaMaranna GHTTacH craHaapr GVAHIIH SXTHMOAJUTHHE

2.3. Yura KyTHHMHr Xap Gupuaa 6 Ta Kopa sa 4 Ta oK wWwap 60
Bupunuu KyTuaan raBakkasiura OHTTa wap oauG, HKI(HH'-IHCI-IFP"
COMHHAAH, WYHAAH CYHI HKKHHYH KyTHAAaH TaBaKKaaura GHTTa LuaE
OMHHWG, YYHHUH KYTHTa COJHHAAH. YYMHYH KYTHAZH TaRaKKaJaHIa
ONHHraH WAapHHHT OK GVAHINA 3XTUMOMIHTHHH TOMHHY.

2.4. gHrlj TyFuaran 70 uyakanokwuHr kamupa 40 Ba kynH Guaas
65 nacdapn yrua Gona GYARINH SXTHMONIHCHHA TONHME.

6?);‘) Bup-6upura GoFauk OGyamaras xonaa uuaigaran 4 Ta
gc AaH  HOOpAT KypHaMa TeKUIMPpHAaAH. Arap acGo0aapHuHI
YSHAMG KOMUL SXTHMOAMHKAApH p1=0,3, p:=04, p3=0,5 Ba
ps=0,6 Oyaca, 6y3nau6 kodran ac6obaap coHMOaH Htﬁo'pa'r X AHcKper
TaCORMGBMIT MUKIOPHHHT TAKCHMOT KOHYHM F(x) Hu Ba P(2<X<I31
M(g)l, DS(X). o(X) sapHu TonWHr. )

1. Ta KaprazaH HOopaT TYJAHK facranad T
KapTa oIHHraHia poca 2 Tacu Fuurrugﬁj'mnmn 3X1{luman§3?:::1lélr‘1?mﬁ b
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3.2. Kypuama Oup-Gupura OOFIHKCH3 ‘Huafigurad  y4yra 3Je-
MeHTRaH HOOpaT. YAapHUAD Oy3uNn0 KOIHIIA 3XTHMOANADH 0,05, 0,08;
0,07 ra Teur. IKkHTa 216MeHT Gy3unu6 KoLK SXTHMOLIHTHHHA TOTH HT.

33 {0 Ta MUJATHKHHHT 4 TacH ONTHK HHUIOHTA OIHLI MocaaMacura
sra. ByHpa#i MociaMadk MAATAKAAH HHLUIOHra YpHll 3XTHMOLIHIH
0,9 ra, yeus 0,7 ra tesr. TaBakkaaura oJHHTaH MHATHKAAH 2 Ta VK
y3uaraH. Arap MepraH HKKaja Xonia XaM HUllOHra ypoiaMaran 6yaca,
OITHK MOCAAMAJIH MHJATHK TAHAAHMATAHIHTH SXTHMOVIIHTHHH TOIMUHT.

3.4, Viin cokkackHuu 50 Mapra TallJarraHia <OATH/MK> KaMuila
10, kynu 6unad 25 MapTa TyWHIUK XTHMOJIAHTHHH TONHHI.

3.5. Tykyeun 1000 Ta ypuyKKa xu3MaT KypcaTaiu. BHp MUHYT HYRIA
6UTTa YPUYKAA MM yIUAHL IXTHMOLIHITH 0,004 ra rteur. Mlon ysnaran
ypuyxaap cowugan uGopat X juckper TacoDHPHA MUKILOPHHHF
TaKCcHMOT KoHyHuun Ba M(X), D(X), P(100 < X <<200), F(x) naphu
TONUHT.

4.1. 90 Ta KOMaHAa HKKATa rypyxra 6yannann. Hkknra 3Hr Kyuid
KoMaHNa OOLLKa-60IIKa [YPyXAapra TYLUIUH SXTHM OVIHTHHH TOHHT.

4.2. TYpT MepraH HMulOHra KapaTa VK y3uillaly. HpusoHra Terniu
sxTUMONAKKIaps Moc xonda 0.4; 0,5; 0,6; 0,7 ra reHr: a) ydra Meprau
HHIIOHTa ypraHu; 6) HHIUGH Myakanra OJHHFAHH 3XTHMOAJMUTHHH
TOMHHT. '

4.3. Bupunun KyTuga 12 Ta wap 6Yaub, yaapHuHr 7 TacH OK,
HKKHHYM KyTHia 15 ta wap 6yaub, ynapauHr 5 TacH oK. Xap KaHcH
KyTHaaH GUTTaan Wap OAHHIH, cyurpa Gy HKKH HlappaH TaBakKKanura
GuTTacH ONMAAM. Arap TaHaawraH Wap Kopa 6¥saca, o/HKFaH WKKaJa
WapHHHT Kopa G6YAHWH SXTHMOASHIHHE TOMHHT.

4.4. Tlaprusina 30% ApoKck3 Aeraasap G6op. 50 Ta AeTaJHHHIL
nunfak 10 Tanan Kynu Aporcn3 6¥an6 YHKHILN 3XTHMO/VIHTHHHE TOMHAT.

4.5. Ukkuta Tynaan HapGaTma-naBbaT HUIIOHTA KapaTa TYNAapIaH
6UpH HMILOHHK MYJIXKaira oaryHda yK ysuaaiu. HuuoHra Terdiys 3xTH-
MOLTHKAAPY TYmaap yuyH moc Xoaaa 0,7 a 0,3. BupuHuu TYN yaraH
yKkjaap coHHAaH HOOpaT LHCKpeT raconHpuif MHKAOPHHHT TaKCHMOT
KolyrunH Ba F (x), M(X), D(X), o(X}, P(2< X< 5) napHHH TONHHT.

5.1. Yayuaukaapu 1, 3, 5, 7 Ba 9 cm 6yaras feluTa KecMa MaBXya.
TaBaKKaAHra OAMHTAH yuTa KecMafal yuBypHak Ty3ull MyMKHHJIUTH
3XTHMOJUTHPHAY TOTHHT. )

5.2. Yura MepraH HWWIOHIa KapaTa J¥K y3uLiin. HuwoHanHr
GHPUHUH MepraH TOMOHHAAH <SAKCOH» KHIHHHLW 3XTHMOIAHTH 0,8 ra,
WKKHHYH Ba Y4YHHUM MEpranaap yyyH Moc Xxouaa 0,7 Ba 0,9 ra Tenr.
UkkuTagad Kyn G6YamaraH Mepraw HUWOHHH <«AKCOH>  KAHIUIA
IXTHMOAJNUTHHEH TOMNHHT.

5.3. Muuaa 10 Ta wap 6§aran KyTura ok Ixap COMMHAN, WYHAGH CYHT
TaBakkanura 2 7a wap ouAan. Mkkana wap oK 6§4UH 3XTHMOLIHTH-
HU TOMKHT. :

5.4. p(A)=0,8 6yacun. A x¥uuca 91 Ta CHHOBHHHT KynuuAuruaa pyi
GepHllUH 3XTHMOJIMTHHH TOMHHT. -

5.5. Kypuama 1000 Ta 3/emenTAaH n6éopar O6Y¥au6, HcTaarad
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aNeMeHTHUNT T BaKkT NaBOMAAA HWAAH YAKHLL 3XTHMOJJIHCH 0,602
TeHr. Mwaan ynkkau snementaap couwn 6yaran X AHCKPeT TacoRHdM
MUKAOPHHHT TaKCHMOT KoHyHmHW, F(x), M(X), D(X), o(X)¥
P(X>100) napun Tonuur.

6.1. 52 TanHk Kapranap KacTacHmaM TaBaKkaaHra 3 Ta Kaprg
OHHAAH. DBysap «y4s, «eTTHARK», «Ty3» GVauwu IXTHMONAHTHHS
TOMHHF. _ :

6.2. TaBakkaiura oJuHraH OYIOMHHUHT IOKOPH HaBJH GYJHI
sxraMonanr 0,7 ra tenr. OnuHran TYpTTa GYIOMHHHT AKaT HKKATACH
IOKOPH HABAA GYAHWH 3XTHMOMIHTHHA TOMHHT. L

6.3. JlaGoparopusiia 6 Ta aBTOMaT Ba 4 Ta APHM aBTOMAT 6op. Byf')_
3HANG KOAMU (HINAAH YHKMIL) 3XTHMOJIJIHCH aBTOMAT yuyH 0,1 ra, apua r
aBroMaT yuyH 3ca 0,2 ra TeHr. TaBaKKa/jura ONHHIaH MatuMHa aBToma:::
69/1ca, YHHHT HUWLAH YHKMLIM 3XTHMOIJIHIHHM TOIMH. o

6.4. p(A) =0,7 6§acun. A xomuca 50 ta cunosaa 10 gau 25 Maprara-
Ya pYH GepHIUH 3XTHMOMIHTHHH TOMHHT. :

6.5. Opunhuar 3 r1a ¥xu Gop. Y HHwoOHra Kapata OHPHHYH VK, '
TeKKYH4a OTafH. Arap xap KalicR YK y3HLIAA XaTO KETHIU 3XTHMONIHTH
0,2 ra Teur 6yaca, capp KuaMHraH YKIap coHMZaM ubopatr X muckper
TacORH(HA MHKILOPHUHT TAKCHMOT KokyHuHH, F(x), M(X), D (X}, a(X), .
P{X =2} napuH Tonuwr. '

7.1. Kytnaa 12 wap 6yau6 yaapuunr 5 TacH ok Ba 7 TacH Kopa.
TaBakkanura 3 ta wap omunann. Onuuran WaprapHHAr 2 TacH Kopa Ba
| Tach OK GYAHIDM 5XTHMOAAWTH KaHAaf?

7.2. 4 Ta GOFNHKMAC XOLHCAHHHT Xap 6upu Moc Xonna 0,012; 0,01;

- 0,006 sa 0,002 sxTumonauknap GuaaH pyit GSepuinn MYMKHH. Xeu
GynMarania GHTTA XOAMCAHHHT PYii GEPHLE 3XTHM OITHIHHH TOMHHE.

7.3. Jlamnoukanap naptaacuga 100 ta namroukara 0 gan 5 Taraua

APOKCH3NAPH TYFPH KesMiun MyMKkuH. 100 Ta maMnouKazad TasakKadp-

ra 10 Tacu oanvan. Oaunran 6apua 10 Ta aammouxa APOKJH 3KAHAHTH

MabayM 6y/ica, nNapTHAfard XaMMa Jamnov¥Kajap APOKAH GYAHIIH
IXTHMONIHTUHE aHMKJAHS,

7.4. TeHr Kyuln WaxMaTyuIap yuyH
a) 70 va yiiunaan 60 Tacuuu loTHIWI;
6) kamuaa 40 Ta VHHHHH OTHI 3XTHMOLTHTY KaHgai?

7.5. ABTOMOGHAHMHT OyTYH AyAH AaBoMuAa TYpTTa ceetoop Gop.
YaapHuHr Xap 6upu 0,5 sXTHMONARK 6unaH & HYAHK ovaau, & XapaKaTHd
TaKHKAARAA. ABTOMOGHAHHHI OHPHHYH TYXTaluxraya yTraH cBero-
doprap connaan nGopar 6yaran X muckper TacomHdui MHKILOPHHHI
TAKCHMOT KOHYHHHU Ba F(x), M(X), D(X), o(X) napru Tonmar.

8.1. flunkna 90 rta cudaran Ba 10 Ta aApokcus 6yioM Gop.

TaBakkanura onnHrai 5 tTa 6yloMAHHT 2 TagaH Kyn G6y/iMaraHi APOKCH3
3KAHAHFH 3XTHMGAJNMIHHA TOMHHT.

8.2. Kypunma yura anementaan a6opar. BHpHHYM, MKKHHuY, YUHHUH

MEMEHTAADHHHI TYXTOBCH3 HULIall 3XTHMOLIMKAAPH Moc Xoiaa 0.6;

0,7, 0,8 ra renr. Xeu 6famarasna OuTTa >/eMEHT HWAAH UYHKKLIK
IXTHMONAMIHHY TOITHHT.

8.3. 3 Ta KyTHHHHT Xap Gupnza 7 Ta Kopa Ba 3 Ta oK urap Gop. Xap

Y

e T

¥
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y ura
Kaficu KyTHAaH TaBaKKa/ldra SUTraja Wwap oRHALM, cym;l[;fo.fﬁ"zfn““
apaaH GMpH oJHHaAW. By tiap Kopa paHraa GyauIE 3XT

TOMHHT.

8.4. Vin cokkacu 60 Mapra TallAHTAHAA €YUYAUK» 15 naH Kam
a H TOMHHI.
Mapra TYLHIUH 3XTHMOMJHTAH

93_5. Kypuama neraifapHn UITaMnoBka KuiaaiH. ﬂﬂanbﬂbﬂpﬁ::g
6yAM6 YMKKIOM 3XTHMOLIHTH 0,01 ra reur: 10 Ta I"lez?umo iz
APOKCH3NaPHHHHT COHMAAH HGoparT X Amckper Tacgn%q:m;(< 5 .Eapun
TaKCHMOT KOHYHHHH Ba F(x), M(X), D(X), o(X), PO<<As

r.
TOHSHI TaBaKKaNUTa OIMHTAH HKKH XOHaJH COHHHHT paKaMapH
AuFHHAKHCH 9 ra TeHr GYJAHIUA 3XTHMOIIHTHHH TONHHT. ]
9.2, BupsHud TaAKHKCTUHHHHI XaTora hya K?{}igMﬂoasrll:gn;gﬂur
0,1 ra, HKKHHYM Ba YUHHUH T IKKKOTUHAAP yHYH alf:_a .2 Ba 0, .
' KOTYHHHHE;
a) Xey Gynmaranfa GHTTA TAAKHKOTY
6; HKKHTS; TaAKHKOTYHHUHT XaTora A¥A KYAMIUH SXTHMOMIHTHHH

MK HT.

v 9.3. Bewra KyTu 60p: |-, 2- Ba 3- KyTHJ1apAa 2 TajaH OK Ba 3 Taélgn
kopa wap Gop, 4- Ba 3- KyTHAapAa 1 Tanan og Ba | TaaaH Ko‘if; iapArap[;
5 ra 6uTra wap oau .

y KesraH OMTTa KYTHAAH TaBaKKaJu >
gnynurau wap Kopa 6ynca, TYPTHHUM KYTH T@HNAHTaRAUTH 3XTHMOIJH
FHHH TOMHHT. _ | _

9.4. MabiyMOTHH y3aTHmAa OuTTa GeATHHWHT GysHan L 3Jéml:|]c:;:
0,1 ra Tenr. {0 Ta Genrunan ©6opart MaBAYMOTAA 3 ta 6yauanw 60p

i?
IXTHMOIIHIH KaHAa: 3

9.5. Opacupa 4 Ta ApOKcH3W OFaran 10 Ta peraJjaaH ::J?E:T
NnapTHAAaH TaBaKkajura 4 Ta -jeralb OJHHALH. O.vmm-aﬂq;zlel.:l MHK.F-’
WUHOArd HPOKCH3NAPH CoOHMZaW nGopar nucxpe; 'r?)cg?u 51) e
JIOPHHHI TaKCHMOT KOHYHHHH Ba F{x), M(X}, o(X), P(A>
TOMHHT. : L .

(o] 10.1. 8 Ta 6rp xHJ KapToukara 2,4,6,7, %J-]ll, 12, 'lsxi?iigaf(:;:g:i; _
Kz i HAJAH. HHTAH H
TapaKKaJHra HKKHTa KapToOYKd OJH -
AaTH COHAapAaH Ty3HAraH Kacp KHCKapyBHH GYyAHIWH SXTUMOIJATHH
BTy . THHHT €KH HKKHTa 7|

10.2. DaexTp 3aHKHUPHAATH Y3uIUUl R 3MeMeATH! ir & ukknta -
Ba ro 3MeMEHTAAPHHHT HILAAH UHKHIUA Ty(ahau py# Oeg'u(} " aayo K.
(By sneMeHTAaPHUHT HIDARH YAKU K sxtuMonnuirapu 0.3; 0, X
TR 2)1) 3aHMHUPHAHT YIHAUUL IXTHMOJINTURH TOMKHT,

6) sJaeMeHT/NApAAH OGHPHHUHT HIMAH YHKHIWH SXTHMOMTHTHHH
TOMHHS. : ‘
° 10.3. Flurypuu 3 KK AeTalb OAAH: GHPHHYM amum&a 406Talge:gg:
6yan6, 5 Tack Gysiran; HKKHHIHCHAA 506;; Jée'ra;(;:_TZJ;: ’ﬁﬁanrau
y - anb AnG, .
Araw; yuphgucnga 30 Ta  AeT
%l:axxahnga TaMJaHTaH :ﬂumau TaBaKKaJHira OJHHraH pHeTanb
¥ TOMHHT.
6ysarap 6YAHY 3XTHMONIATAHH H
! 10.4. Yurn Tyruaran 50 vakamnoK yuuia yrin Gonaaap Kzﬁ:ﬁfguﬂau
25 Ba Kynu Guaad 35 TaHd TAWKAA 3THWH IXTHMOAJIKTH Ka 2
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10.5. ,[lapc.nuxv 100000 mycxana 4on >THaraH. JlapciaHk HOTYFpHW
MyKoBaJaHraR Gyamwn sxtuMmoaaurkan  0,0001 ra  Tewr. Xamma!
Kuroﬁmaa}p“ OpacHIarH SPOKCH3MAapH COHMAAH wW6opaT X JAHCKpeT
TacOAH(GHA MHKAOPHHHT TAKCUMOT KOHYHHHM Ba F(x)}, M (X), D(X), o(X :
P(100<< X <1000} napHH TOHNHHC. ( ')’-

11.1. ¥Yéun cokkacu Ttawnanaan. Ty6 coH TYWHIIH SXTHMOAH
KaHaait? : A

11.2. Hwwkaa 100 perans 6yaub, yaapuuur 10 TacH ApoKCH3,
TaBakkanura 4 Ta ZeTanb oauHrad. QAWHram Aeraanap wumaa:

d) UKKHTACH APOKCH3,;
6) Xe4 6yaMaraHga OUTTacH APOKCH3 OYAHIUH 3IXTHMOEAHTHHH
TONHHT.

11.3. Jerannap OHPHHYUK NApPTHACHHUAT 2/3 KUCMH SIpOKCH3,
HKKHHYH Ba YUHHUH napTHAAa Oapua fetasfap apokad. TaBakkanura
6uTra fHeTajdb OAMHAaZH. OJIHHraH JETANHHHT FAPOKCH3 GYAMLIH
3XTHMOJIJIMTHHH TOMHHI.

11.4. Anoka xanansnapu opkaau [000 ta Gearu w6opunagu. Butra
Searnuunr Gy3panw 3XTHMonAaurd 0,005 ra tenr. Poca 50 ta GearuHuur
OY3H/IHLIA 3XTHMOAJIHIHAH TOMHHAT.

11.5. 3 ta ac606 Texkiwmupunaau. Xap Kalich ac6o0 yHAaH ONAHHTH
ac6ob apokaH (HWoOHUYIH} GYaHO6 YHKKAHAAaTHHA TeKWHpHaaldu. Xap
6up ac6of ydyH cHHosra Gapaow Oepmwr sxtumonnurd 0,9 ra Temr.
Ac6obaapuu cHHawl coHupaH nGopar OYaraH X AUCKpeT TacCoaHdwil
MHKAOPHHHHT TaKCHMOT KoHYHHHH Ba F(x), M(X), D(X}, P(X>1)
JapHH TOMHHT. :

"12.1. TaBakKa/JiMra TaHNaHraH WKKH XOHAJMH GYTYH COHHH KBapaTra

olyprania TYpT OGHAAH TYrOBUM COH XOCHJ GVAHIIM 3XTHMGIAHIMHHH
AHHKJAHT. .

12.2. Mepran Mapkasmii Zoupa Ba MKKMTAa KOHUEHTPHK XaakanaH
nbopaT HullOHra Kapara GutTa ¥K y3agu. Houpa Ba xaakanrapra ¥k
TerHliH 3IXTHMOAJAMTH Moc pabumwga 0,2; 0,5, 0,1 ra Tenr. §KHHHF
XaJKara TerHiiH 3XTHMOJUIMTHHM TOOHHY.

. 12.3. BeHsnH Ky#HW CcTauUHACH xofinawradH wocce Gyinad
¥yTaétraH 10K MatupHanapd COHHHHHT eHIHJA MallHHanap CoHMIa
HucOaTH 3:2 kabu. HOK MalHHACHHHHT GEH3HH OTHIW YYYH CTAHLMSITG
Kupuw sxrumoaduru 0,1 ra, evrusn mamnea yuyd 0,2 ra tedr. Beunaun
OMUII YYYH KHPHO Kedrai MalliiHa — 0K MaludHacH OYMMIIH 3XTu-
MOJIJIHTUHY TONHHL.

12.4. Tanra tamnanaau. Tawra 11 mapra Tawnadranaa repGau
TOMOH 3 MaprTa TYWHUH SXTHMOIJIHTHHH TOMHHT. -
12.5. Cokka 3 MapTa TawdaHau. «ONTHAMK> TYWHIDAPH COHUAAH
ntopar 6yaran X AHCkpeT Tacoaubuit MHKAOPHHHT TaAKCUMOT KOHYHHHH
Ba F(x), D(X}, ¢(X}, P(X<2) napun TonHHr.
13.1. Burra Tokuaaard 10 Ta KuTo6 TaBakKKa/lura KY3AaH KeuyMpua-

ANTH. YuTa MabAyM KHTOOHHHT EHMa-EH TYPraHAHTH 3XTHMOMAHCHHY
TOMHHT. '

13.2. MepraHrHHr 6UTTa YK Y3HILAA HHLIOHTA TeKKA3HI 3XTHMOIH
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0.8 ra Tedr. BemTa yK y3uwaa HHWOHrA KaMHIa TYPT MapTra Teruil
IXTUMOMIMIAHA TOITHHT.

13.3. MKknta aBroMat jeTanfap Taképnaimd. DapHHYH 2aBTO-
MATHHHT HOCTAHAapT JeTadp Tad€pjall 3SXTHMOWIHCH 0,07 ra,
WKKHHUHCHHUKH 3ca 0,00 ra Tenr. VKKMHYH aBTOMATHHHT HIIAG
qURApALl YHYMAOPAMTH GHPHHYM aBTOMATHHHT YHYMAOPAHTHAZH yd
Mapra lokops. TaBaKkkaJura OJMMHIaH ACTAJHHHAT CTAHAAPT 6yauum
SXTHMOIJAHTHHHE TOTHHE.

13.4. Tasrann 80 mapra Tautiawranaa 50 Mapra «repf» TyulHUlM
3XTHMOLJHTHHH TONHHT,

13.5. Kypuama yura 3JeMeHTAaH Ty3H/raH. Burta cHHOBAA Xap
KaficH SACMEHTHHHI HUINaH MKMW 3XTHMouanrd 0,4 ra TeHr. Hwnan
JHKKaH 3JeMeHT/1ap COMHAaH HGopat 6yarad X guckper Tacopudrit
MHKAOPHHHT TAKCHMOT KOHYHHHH Ba F(x), M(X), D(X), o(X) Ba
P(X>>1) napHu TONMHT.

14.1. ¥ura Gup XMA KapToOuKara Ho/LlaH TYKKH3raya TYpJid COHJap
ésuarad. By xaproukasap €plaMuia TaBaKKajura Ty3ujaral yq XoHaJd
COHHHKFP 36 ra GVNHHHIOH SXTHMOQMIHTHHH TOMHHT.

14.2. Yura k}183ma 30 Ta nankara xoisawrad (6uTTa Kyaéamara
3 ra manxa). Tapakkaanra oiuurak 6 Ta nankaga GupopTa xam Kynés-
Ma GYTYHHYA XKORAAWMACAUK IXTHMOAJMHTMHH TOTHHT.

14.3. Aprofyc napkujaH 1- Homepﬂarﬁ 6 Ta aBTofyc, 2- HoMepaaru
4 ta aBTOGYC Ba 3- HOMepaarn 5 Ta aBToGyC HXTHEDHH TapTH6aa YHKuG
keTnH. UKKHHUH Oynu6 uMKKAH aBTOGYCHMHD 2- HOMepaw Gyauwu
3XTHMONIHIHHH TORHHT. _

14.4. Ounana 5 1a dapsanz 6op. YaapHaHT 3 TajaH Kyn Gyamaranu
Yrus1 Gonanap IKaHH IXTHMOMIUTHHE TOMMUMT.

14.5. Minun 3 Ta CcTaHOKKA XH3MaT Kypcataas. Dup coar wunia
CTAHOKHIHF HIIYATA <3XTHEMH GYAMACAUK» SXTHMOAAKTH | CTaHOK ydyH
09 ra, 11 cravok yuyu 0,8 ra, Il cranok y4yH 0,7 ra Tenr. bup coat
HYHA2 KIIYHRKHT apajawysd Tanab STHAMaHIWraH CTaHOKAap COHHAAH
ubopat 6yaran X AuCKper Taconr il MHKIOPHHHT TAKCHMOT KOHYHUHH,
F(x), M(X), D(X), Ba a(X) 1apHH TOMHHT.

15.1. «36 gau 5> cnoprioro Y#HHHLA MYKO(OT QML SXTHMOLIHTH
kaiaafi? (Mykopor omMim yuyH Kamuja 3 Ta paKaM TYFPH TOMHAHLEH
Kepak.)

15.2. Piurysuura Kepak Gyaran fetanp OHpHHUM, HKKHHUH B2
VUHHUH AWMKIApAa GYIMIIA 3XTHMOMLIUTH MOC X013 0,6; 0,7, 0,8 ra
TeHr. 3apyp AeTaNHHHI KaMHAa HKKHTa slHKAA 6YIHLIE 3XTHMOMAHTH-
HH TOMMHT. : '

15.3. {mukaa 1- 3aBoana Taiiépnadran 10 ra geTanb,2- 3aBoina
Tafiépaanran 5 Ta AeTasb Ba 3- 3aBoAAa TaAEpaaHTaH 15 Ta Aetaan Gop.
Plurypun meraanapiu 6utranal onaau. Mkkusun onnwuaa 2- 3aBoana
TafiépaaHrad AeTadb YHKHIIHM IXTHMOAIHTHAA TOMHMT.

15.4. p(A) =0,25 6§acun. A HHHT XofHCa 243 ta cuHopaa 70 mapra
pyil GepHlIM 3XTHMOMIHTHHA RRNAHT.

15.5. MKKH TynaaH HMUIOHFA KapaTa raama-rahi Tynnapaad GHPH
HHIIOHFA TEeKKAa3ryH4a YK ysuiamiH. Xap Kafich TYIHMHT HHIIOKTa
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TEKKa3u Ll 3XTHMOAMMM Moc paediuna 0,3 Ba 0,7 ra Tenr. UKKHHYM T
Capp Kuaradm ykaap coHumad ubopat 6yaranm X ‘AHCKpeT Tacoau(H
MUKAOPHHHT TaKCHMOT KOHyRHHM Ba F(x), M(X), D(X), o(X),
P{X>> 10} napuu Tonuur. '
6.1. Tykku3 #ynoBun TpamBa#iHuur 3 Ta BaroNura YRKHG 3 Oft-
Nawaraap. Xap 6up AY/0BUH BarOHHH TaBaKKaJura Taunahgu. Bup
BaroHra TYPT AY/10BUA, GOUIKACKHT2 YY, YYUHUH BArOHra 5Ca UKKH dynost
YH YHKKAHAHTH 3XTHMOLIHTH KaHAai? '

16.2. Ukkn Tynnaw Gapasapura orunramza HHWIOHTA  Terdit”
IXTAMOAKTH 0,46 Ta TeHr. Arap HKKMHYH TYNHMHT HUMOHra TeKKa3H -
sxtumonnury 0,7 ra tedr Gysica, GupuHYu TyN yuyH 6y SXTHMOLAHK,'
Kawpafi G6ynaan? Tynaapuuar xeu G6yaMaraina OWpH HHUWOHra |

4

- TEKKA3HWIH 3XTHMONAHTHHH TOMHHT.

16.3. Ukkura kytuaunr xap Gupuga 7 ta Kopa, 3 Ta ok wap Gop.
Mixunuy KyTwaan TaBakkadnra HKKHTa Wap OMHHAM Ba GHPHHYR
KyTHra conuuad. Bupunuw kytRaan oauuram Wwap oK GYAHHH -

IXTHMOMAHTHHA TOMHHT,

16.4. Yimn cokkacunu 90 mapra Ttammamza 3 ra .Kappa.m«l."

COHHHHI KamuAa 100, xynn Gunan 170 Mapra YuKHwH IXTHMONAHTHHA
TOMHHT. . - : _

16.5. Mkkuta mepran rajiMa-rafiaH HHWOHra Kapata yK y3Hilaam.
BuTra §x y3uuaa Xxaro KeTHW SRTHMONIKIH GupHHYM Mepraw yuyH
0,2 ra, mkkuH4ucH yuyn 0,4 ra Tenr. Arap Typrranan opTHk VK
y3uaMaraH Gyaca, HHIIOHTA TEKKyHYa OTHATAH Yxaap conuaan nGopar
Gynrran X OHCKpeT TacossdMii MHKAOPHUHT TAKCHMOT KOHYHHHU Ba
Fix), M(X), D (X), 6 (X), P(X>2) JapHH TOMMHT, :

17.1. Kyprama 3 tacu ackupn6 koiran 5 ta s.neuenmaul nﬁopa'l'u

Kypuamann racomudan uwra Tywupuaranna 2 ta sdement HIWAAHAH.

KypuaMasunr wwra rywmaii KOARIWK 3XTHMONIHIHHE TORRKT.

17.2. Xonucaunnr xap 6up curoBxa pyi Gepui axtumonaury 0,2 ra
Tenr. CuHoBap OHPHH-KETHH, XoRHca Py Geprynua ¥yTKasuaazu.
HkKkuTanan Kyn 6yaMaran cHHOB YTKa3HARIE 3XTH MOJLIMTHHE TONHHT.

17.3. 12 Ta MHATHKHHHT 5 TACH ONTHMK HMILOHrA OIHIL MocsamMacura
sra. Byusalt MocnaMasu MHATHKAAH HMMIOHTA TeKKasH W 3XTHMOIJKIH

,9 ra, MocnamMacuHs MHATHKAAH 3¢a 0,75 ra resr. Mepran TaBakkaaura
OITaH MHATHKIAH HKKHTA YK y3aH. ¥ HKKajJa XoA8a XaM HHLIOHTa
TEKK&3TAHAHTHHHHT 3XTHMONARCHHK TOMMMNT,

17.4. BuTTa ¥K ysuMIza HHIIOHTA TEKKASHUI SXTHMOMIHCH 0.8 ra
TeHI. 5 Ta ¥K y3uarasia 4 Tacy HHWOHFA TerHulH IXTHM QLIHIHHY
TONHHT. L ' '

17.5. Huwon 1- Homepan moupa XaMaa 2- Ba 3- HOMePAH KON-
UCHTPHK XaaKafdapHaH u60paT. |- HoMepaW Howpara TeKKa3HLIra
10 o4ko, " 2- HoMepaM xankara —$ ouko Ba 3- HOMEpPJIH XaJKara
TeKKa3Hwra { — 1) ouko Gepunaan. Moupara sa XaJaKanapra TeKkKasmu

_ 3XTHMOMIHKAApH Moc xoaga 0,5, 0,3, 0.2 ra Tenr. Yura YK yswiarasaa
TynaaHran ouKkonap coHmzal uGopart 6yarad X nuckper Tacoaudui
MHKAOPHHHT TaKCUMOT KOHYHHHH, F(x), M(X), D(X). o6(X) Ba
P (X>10) napuu Tonuer. : '
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18.1. K¥uana yuparan GHpHHYH aBTOMOLIHHAHHHI HOMEPH OHP XHA
pakamaapaad H6opat GYAMIWLK IXTHMOMIHTHHE AHAKJAHI.

18.2. 100 ta 6yoMmaad H6opat napruaga 20 ta cranpapr Gylom Gop.
Tagakkaaura 3 ta OyioM OAHHAH. ¥JapHUHT HYWAA KAMPAA HKKHTACH
CTAHAAPT GYJHIIH IXTHMOIAHTHHH TOOHHT. _ .

18.3. Tupaa Gewrra MuaTHkK OG6yauf, yrapiad HHUIOHTA TeKKa3HlI
sxthmodnukaapn 0,5; 0,6; 0,7; 0,8; 0,9 ra tenr. TaBakkasHra oAHHraH
MUJATHKAAH BUp MapTa YK y3ulUaa HHIIOHTA TEKKA3HLI 3XTHMONIHTHHH
H r.
dHHﬁ;T p{A)y=0,7 6yacun. A xomucanuhr 2100 ra cunosna 1000 mapra
pVi GepHItn 3XTHMOMJHTHHA TOOHHT. X . _

18.5. Mrkuta yAuH COKKach Oip nafiTha TauNaHanH. H.(Ka.rlacuﬂ.’il
xaM HypT OuKe UHKW COHMAAH HBopaT O6yaran A AHCKPET *ra“cn{mdmu
MHUKJILOPHHHE TaKCHMOT KOHYHHHRH, F(x),- M(X), D(X}, (X} Ba

JapHi TOMHHT. .

P{Xlalg‘)«%pnau 6> cnopTaoTo ViKHHAA OTHG ONHUL 3XTHMOAIHTH
Kaunaii? (Mykodor oaul yuyyH Kamuia 4 Ta pakam THFPH TOMHARIWIM
Kepak.

el)19‘2? Hkkn cropreaHnHr Xap OuPH Y4yH OGHDOP MallKHH dXlH
Sawapuw axTHMoaautH 0.5 ra reur. CrnopTenaap MallKHH HasOaT
6uaan Gamapaauaap, 6ynaa Xap Oup CNOpPTYH yY MapTafaH YPHHAAH.
CrnoprunnapHuHr xed Oyamaranla OGupH MYKODOTHH OAYLUIH  9XTH-

FHHH TOMWHT.

Mmi’g{.& Bupurun Kytnaa | ra ok Ba 9 Ta Kopa wWap,MKKHHYH KyTHAA
| Ta kopa Ba 5 Ta oK Wap Gop.Xap Kaficu KyruaaH GHTTalaH wap oauob
TalllaHAH Ba KOATaH XamMma LWapaapHH y4YHHYH KyTHra COJMHHIH.
YunHUM KYTHOAH OIHHTAH Wap ok G6Yaully 3XTHMOLHCHHH TOIKAT.

19.4. ¥iun cokkacu 70 mapra TallnakraHaa ToK oukodnap 50 xan
65 maprara4ya TYIWHIIA SXTUMOJIAUCHHH TONHHE. . .

19.5. Arap X rtacoaudpuii MHKIOP WKKHTA X <Xy KHHMATra 5ra
6yan6, P(X=x)=0,3; M(X) =37, D(X)=0,2] 6¥aca, 6y Tacoanpui
MHKJLOPHHHT TAKCHMOT KOHYHHHH TOMTHHT.

20.1. Tapakkanura TadAaHTaH HKKH XOHaJ/IH COHHHHT TyO coH

VML THMOAJHTHHH TOMHAHT. .
6){”30.;. Sfi(muxﬂa 15 ta meraas 6yau6, ynapaaHr 10 TacH 6¥anran.
TaBakkaaura 5 Ta geTadb OAMHAAH. YAapHUHL opachla KamHaa 4 tacw

¥ VAHLIH 3XTHM OJIHTHHH TOMHHT.
63{5[;1{])‘.33[.i i}l;"roﬁyc napkuaad 1- romepaaru 6 ta, 2- Homeplary 4 ta Ba
3- nomepaarn 10 rta asrobyc uukn® Kerau. HMkknruu Syamé uikkaw
ABTOGYCHURF |- HoMepaH SVIHIA IXTHMOAJHIHEA TOMHHT. o

. 20.4. p(A)=0,8 3kauanry mabayMm. A XoaucauuHr 100 ta cunosao
KaMuaa 75 Mapta pyil Gepriiy SXTHMOMIMTHEH TOMHHT.

20.5. Mkkuta GoMGAapIMMOHYY CAMOIET HHUIOHTA TeKKyHYa rafima-
rangaH Gom6a - Tawnaiau. DuUpHHUH caMOQIETHHHI HHINOHHH AHHK
MyJKaara onuwm sxtaMmoannrd 0,7 ra, HKKHHYHCHHHKH 5Ca 0,8 ra Tenr.
Arap camonérnapHuHr Xxap gupuaa 3 tagan GomGa 6yJ1“ca, Talnanrax
GombBanap coHuBaH wubopat X AMcKpeT TacoAuHit MHKIOPHHHT
TAKCHMOT KouyHuun, F{x), M(X), D(X}, o(X), P(X>>2) sapHH TONHHT.
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2t.1. Bonanap yuyn canatopuiira 12 ta, cadéxaap narepura 8 Ta
cnopt narepura 5 Ta WyanaHMa akpatTunad. Arap 3 VPTOKHHHT T
oHanapu Oup-Gupuaad Gexabap OuwiTalaw fiyaranma oarad Gyaca,
6y 3 ¥prokduHr O6urTTa JAarepra  TYWHSG  KOAHWHK  3XTHMOMIHIH Y
KaHpai? ot

21.2. BupHHYM CTAHOKHMHF OWP CoaT JaBOMHAA Y3AYKCH3 HOL1all:
sxtumonnurd 0,75 ra, ukkuk4d cTadokankd sca (.8 ra TeHr. Arap:
cTaHokadap Gup-Gupura OoraMk GysiMaran Xonaa Hiunacadap, Gup coat
nasoMyia hakat GHTTa CTAHOK TYXTallW 3XTHMONIHFH KaHiad? .

21.3. Ac6GobGnap wkxkuTa 3aBodaa Taképnanasau. bupunun 3apoA
fapya MaXCYJOTHHHT 2/3 KucMuuu Tai€pnailau, yJapeusir 5 %u |
APOKCH3, WKKHHYR 3aBof |/3 Kuemumnu TaRépaaiizu, ynapuuur 7 %u
APOKCH3. SIPOKAH AeTalb OAHHTAHM 3XTHMOAJHTHHH TOMNHHI.

21.4, Taurann 45 mapra tamlianraHna <repS» |5 mapra Tywumy
HXTHMOQAAKTUHH TOMHHT.

21.5. OByn nappaHzara KapaTta, YK TeKKyHua OFaad, JeKuH
TYpTTagaK Kyn GyaMaras VYK ysawira yarypaau, xonoc. Arap 6utra §K

A

y3ulga HHWOHra TekKasuw sxtuMmonanrd 0,7 ra venr 6Vaca, ysuaral
YKJap coHHaan wGopaT 8¥Aray X TtacoAHHit MHKIOPHHNFI TaKCHMOT
KOHYHHHH Ba F(x), M(X}, D(X), o(X} napun TonAHC.

22.1. YKYBUHHHHI OHPHHUA HMTHXOHHH TOMUWHPHIA 3XTHMOJAHIH
0,9 ra, HKKHHUMCHHH TOMWHPHII 3XTUMoAnHrn 08 ra, y4YHHUHCHHRA
TonwHpHW 3xTuMosanrd 0,7 ra Tedr. VYKyBunwunr: 1) Gapua
HMTHXOHAApPHH; 2)aKanan GHTTA WMTHXOHHH TOMILHPHI 3XTHMOJJIHCH
Kanaai?

22.2 Asrofycnra 5 fiynosun 6op. Koaran 5 ta feKaThuHr xap Onpuia
6uTTanan AVAOBYH TYIHG KOJMHIIK 3XTHMOULIHTHHH TOMHHT.

22.3, Ac606 UKKH XHa Tap3 (pexum)ia uwnailgn, M xapadénvuuur
80 %una onaraark (HopMaa) Wil Tapau Kysatulalu, 20 %uaa onatiad
Tawxkapu (Hopmaa 6yamMaran) Wil Tapau KysaTuaazu. OnaTaard tapsia
acGoBHHHT HUiaaH uyuKdll sxTumonanrd 0,2 ra, omdaTAaH TallKapH
Tapaia HILAaH YHKHLII 3XTHMOAIKTH 5¢a 0,7 ra teHr. AcOOSHHHT HWAaH
UHIHIIH IXTHMOQAAHTHHA TOMHHT.

22.4. Kajicu OHPHHHHT 3XTHMONJIHTH KATTaPOK: TaHTaHH TYPT MapTa
TauinaraHaa <repGy>HUAT 2 MapTa TYWHLIHHHHIMH €KW 8 MapTa Taulnah-
raHaa <repG»HUHr 4 MapTa TYLWHWHAHUAIME?

22.5. Kus Ba Jrua SoiadapHUHE TYFHAM L 3XTUMOJIHKAAPH TeHr ned
dapas kuannasu. TYpr Gonaau ounafarn yrua Gonanap coHuAaH
ubopat 6¥aran X racoIHPHA MHKAOPHHHT TAKCHMOT KATOPHHH TY3HHT.
Fix), M(X), D(X), 6 (X} napHy TOMKHT.

23.1. 3 Ta <TaHoK MWAamMokaa. By cTaHoknapHuar Oup coaT
AaBoMHAa co30allly Tadal KHIMAC/IHK 3XTHMOMINKIApH MOC paBHlda
0,95, 0,8, 08 ra Tveur. Bup coat wumaa xeu OyaMaraHna OuTTa
CTAHOKHHHT cO3aluHy Tahal 3TMACAMK 3XTUMOMTHIHHH TOMMHT.

23.2 ¥4 VPTOKHHHI HKKHTACH YupallyBra Keaau. Arap ynapHuHC
yupalwyBra KeJull 3XTRMonaukJAapu Moc pasuwaa 0,1; 0,3; 0,5 ra rewr
6yaca, yupaiuyBra GHpPHHYH Ba YYHHYH YPTOKRHART KeJHIH 3XTHMO/IH-
FHHH TOMKHT.

23.3. Yu xua waswaap 6yau6, 1- xuana 3 wavw, yHHHr Xap OupH
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wnyla D Ta oK Ba 3 Ta Kopa wap 6op. 2- xungda 3 uAKIL, yAapauKRr Xap
onpm Hunaa 6 Ta ok Ba 2 Ta Kopa wap 60p. 3- xunga 4 HAHW, YIAPHKHT
Ly OHpPH HuKia 7 Ta oK Ba 9 Ta Kopa wap Gop. TaBakkanura TaHnaHraH
IUIAAH TABaKKANHCa wWap oidHaid. DBy wapHuHr kKopa Oyadiy
IXTHMOANIMMH Kannai?

234, durn rtyruaran 200 uyakanokHHHT Kamuaa 90 Ttack §FHa
Guonanap GYAHIME 53XTHMOMNIMIH KaHzai?

23.5. Y4qrta Mepran GUTTa HHWOHra KapaTa VK y3uwanu. Huwonra
IMCKKa3HI 3XTHMOAANTH OUpHHYK Meprad yuyh 0,8 ra, HKKHHYHCH yuyH
L6 ra, yunauucu ydayd 0,5 ra tenr. Huwonra Tekkan ykjap coHuaad
nGopat 6yaran X tacoantuit MHKAOPHHHT TAKCUMOT KOHYHHHH Ba F(x},
M(X)y, D(X), 6{X) aapuan Tonuur.

24.1. ApToMaTr cTaHoK AeTaanapHH wWTaMmnaaian. Bup coat wuuaa
OHpopTa XaM SApOKJH AeTalb HlIa0 YHKapMacauk 3Xxtumonaury 0,9 ra
TeHr. 3 CoaT WYHAA YHKapuarak Gapua AeTaARapHUHT APOKJW GVAHLIK
IXTHMOMIHTHHHE TOMHHT.

24.2, Purys uexura 3 Ta UexaaH AeTaallap KeNTHPHAAN: GUPHHYM
exaaHn 6 Ta; MKKHHUA UeXAaK 7 Ta, yunHuK Uexaak 8 Ta. Tasakxaaura
OHp NaliTAa QAHHraH WKKHTa JeTaanWHr |- nexaaw éxn 2- uexgaH
Oy AMUIH 3XTHMOIIJIHCH Kanpai?

24.3. Ukknta cTaWokAaa Aeraaiap Ttaiépiavand, OyHaa GHUpPHHYM
CTAaHOK HKKHHYHCHra HucGaTaH 3 Mapra kyn fetanb Talépnaiiau.
BHPHHYE CTAHOKHHHT SpOKCH3 AeTajnapu 2,5%HH, MKKHHYHCHHHKH
1,5 96Hu Talwkng staau. TaBakkanura oMHTaH jeraab APOKCH3 GYIHG
ynkan. By JeTafHUNT MKKHHUM cTaHokaa Talépaadrad  Gyauuiu
IXTHMOANHTHHY TOMHAT.

24.4. flurn tyenaran 200 vakanokwuur 100 Tach Yrua Gomanap
SYAUUIM 3XTHMOIJIMTH KaHaai?

24.5. Tyngzan ysuarad 6uTTa VK Ounad HHILOHHH MYMKaAra ol
3XTAMOMANFH 0,4 ra TeHr. ¥uTa VK Y3HAraHAa HWILIOHFA TEKKH3HWAAD
COHWABH HOopar Gyaran X Tacoiuduil MUKAOPHHHE TAKCHMOT KOHYHHHU
Ba F (x), M (X), D (X), o (X) aapHu TomuHr.

25.1. TaBakkaaura onnHrad TteqedoH HoMepw 6 Ta paKamaau
Ty3uAran. bBapuya pakamaapHudr Typawua OVAHWH  3XTUMONHTH
KaHaaf?

25.2. Kyrura 9 ta 40 Batran, 11 ta 60 BaTT/IM 3JeKTp MaMnouka-
nap apanaliTHpuG KyAuarad. TaBakkaaura oaudraH 2 Ta JAamnoudka-
HHUHT 6Up XMJ KyBBATAH OYANIIA 3XTHMONJIWTH KaHdah?

25.3. Murys uexura l- uexnan 600 ta, 2- uexaaun 500 ta, 3- uexaan
900 ra getaap KeAu® Tywiadu. |- UeXHHAT APOKCH3 Aeraanapi 5 %uu,
2- uexHHkn 8 %uu, 3- uexuukn 3 Y%uu Taiwkua stans. TaBakkaaura
OJHHTAH ZeTAAHHHL APOKCH3I OVANLUK 3XTHMOJAJAHUTHHHU TOMMHT.

2b.4. Arap p(A)=0,25 6¥nca, A xoanuca 6 Ta cunoBaa 3 Maprta
pyi Gepulin 3XTHMOMATUTHHH TOTMUHT.

25.5. Munna 5 1a oK Ba 7 Ta Kopa Wwap 6¥aran sanwaan 4 ta wap
oMHHanK. OnNHHraH oK aprap coHuiay ubopat Gyaraw X tacoaudui
MHEKAOPHHHT TAKCHMOT Kogfﬂmu Ba F{x}, M(X), D{X), o(X}) napuu
TOMHHT.

26.1, Kyruna 5 ta ok, 10 Ta Kusna Ba 6 Ta kopa wap 6op.
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Tasakkanura 2 T4 wap onHHamau. Oapural wapaapHuer  GupH
OK, HKKHHYHCH Kopa OVAMMIN 3XTUMONIUTH Kaunai?

26.2. MepraH HulioHra KapaTa 4 MapTa YK ysanu. Xap kafich JK
Y3HIOMA HHLIIOHTA TeKKasdHWw 3xtumonanrk (0,7 ra TeHr. YHuHI Xeu
6YaMaranga OHpP MapTa HHIIOHTA TEKKA3HL XTHMOLIWFMH Kangan?

26.3. Kyfuaarn xoaxcanapHi KapalaHK: 3pTara saxwe o6-XaBo,
KOHHKapH c0-XaBo, éMOH 06-XaBo OVAadH. ¥aapHUHT 3XTHMOLIRKAAPH
Mot Xotaa 0.3; 0,4; 0,3 ra teur. Hxwu ob6-xasoaa 0,9 sxTHManAnK Suaan,
KOHHKapan of-xaeona 0,7 sxTumonank Ouaad, EMoH 06-Xapoda
0.2 sxtumonauk OudaH cailipra YdKuaaad. 3Iprara cafipra uMKHO
IXTUMOARUTUHH TOIHAT.

26.4. Viinu cokkacn 960 mapTa Tallnanranaa 3 ra Kappaas COHHHHT
600 mapTa YHKHLWH 3XTHMNIIHCHHA TOMHHT.

26.5. Mkxknuta TtaWra yu MapranaH TawsaHagn. [ep6au  TOMOH
Tyluilaap couujan Hbopar Oyaran X Tacoandnii  MHKAODHHHT
TaKCHMOT KoHYHuHH Ba F(x), M(X), D(X), ¢(X) napuu TonMHr,

27.1. OnTtura 6up Xua Kaprodkara 2,4, 7, 8, 12, 14 counapu éausiraH.
Hxknta kapTouka oauHagd. XoCHN KHJHHFAH Kacp KMCKapaaHraH
OYNALM 3XTHMONJMTH KaHAah?

27.2. «<n» Ta KoHBepT Ba yaapra Moc «n» xaT Gop. Xataap
KOHBepPT/1apra TaBakkaJura conuiaan. Xed Gyamarania GHTTa XaTHUHT
TECHIUAH KOHBePTTA TYUIMACAHK 3XTHMOJIHTHHH TOMMHT.

27.3. Typyxaa 3 abhoun, 4 «Typruu», 6 «yuun» Ba | «HKKnun» Gop.
bunetna xaMmack 6§nu6 20 canon Gop. Awbnoud Gapua 20 Ta caBoara
Kapob 6epa onaau, «typrun» 16 Ta caBonra, «yyun» |0 Ta casoara,
«HKKHMH» D Ta caBouira xaBoG Gepa oagh. TaBakkajgura YaKHpHATaH
Tanaba 3 ta canonra xapob Gepau. By rtanaGaHuHr «HKKHUH> 3KaHH
IXTHMOJJTHTHHH TOMHHT.

27.4. ButTa ¥K y3uluga HHUWIQHra TeKKasHw axthmodanra 0.8 ra
Tenr. 100 ta ¥K y3ranaa 75 Mapra HHWOHCA TerHld 3XTHMOJMJIHCHHH
TOHHHT.

27.5. Arap 6uTta YK y3ulllaa HAWOHTA TerlW 3XTUMoIurd 3/4 ra
TeHr 6yaca, 3 Ta VK y3uliia HHIUOHra TerHlltap COHHAAN HGopaT Gyaran
X Tacoandnii MHKIOPHHHT TAKCHMOT KOHYHHHH Ba F(x), M(X), D(X),
o(X} NapHH TONHHT.

28.1. Mepran yHra Kapa6 XapakaT KuwiaéTral Hulllonra Kapata VK
y3aaH. BUpHHYH VK y3HILAa HHIIOATA TerulW aXTuMotanry 0,4 ra Tedr Ba
y Xap Oup keHuurd yK ysuwaa 0,1 ra opraan. 3 Ta ¥K y3uluna UKKu
MapTra HHIIOHra TeKKa3HLl 3XTHMONJHMIH KaHja#?

28.2. Typau Oup XoHaaWw coHaap OusaH HoMepaaHran 9 ra
KETOHHHHT 3 Tacd OJIHHAAH. YJApHH KeTMa-KeT KyiraHaa &sujraH
HOMepJapHHHr Ycu6 Gopuil TapTHOHAA >KoBJMAlUHIUM 3XTHMOJJMTHHH
TOMOAHT.

28.3. T'ypyxaa 2 <abnaouu»5 «TypTui»,18 «KOHUKapIH» YKRHAUTAH
Ba 2 Ta <«HKKH4YW» Tanala Ykuiiau. Bup tanaGa vakupunanu. Arap
«ablodH» dakaT 5 6axo, «<TYpTYn» GUPAAl XTHMOIIHK Oudan 4 €Ku
5 6aXo, KOHHKap/aIn YKHiawraH Tana6a sca GHpAall >XTHMOMIHK fujan
4, 3, 2 6aX0 OIHIIK Mabaym OYsca, YakHpuaran tanaba b éky 4 6axo
OJHLH 3XTHMOATHCHHH TOIMHHT.
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28.4. p(A) ==0,7 6yncun. A Xoancanuur 2100 cinosaa 1000 mapra
pyit Oepuily 3XTHMOIHTHHH TOMHHT.

28.5. Uaumaa 4 Ta ok Ba 6 ta Kopa tuap 6op. YuaaH Kopa map
NMKMaryHua GHpHH-KeTHH Wapaap oluHaAH (Ka#Tapu6 coldHMacaaH).
Lynaa 4HKKan oK [apaap CoHHIaH HGopaT 6yaran X TaconuHii
MHKIOPHHHT TaKCHMOT KonyHuau Ba M(X), D(X), o(X), F(x) napun
TONWHT.

29.1 Bup xua xaproukanapra | gan 25 rava 6y1rau HaTypan couaap
ésunran. TaBakkanura WKKe Mapra OuTrTagad (KaiTapuG couama#)
KdapTOUKA onHHanH. Xap HWKKaja KaprTodkaaa Ty6 comnap é3udraH
6VAMWYE 3XTHMOIAUEE KaHaaii?

23.2. 4 Tanaba O6up xun nabopaToOpHd HWHHA  XHCoOGaAAiAH.
YJIapHHHr XaTora Aya Kyhul sxtumonanknapu Moc Xoaaa 0,2; 0,3; 0,1;
(1,4 ra reHr. Axanan 6uTTa TasabaHuHr XaTora BV KYAHLIN 3XTHMOIMLIK-
THHH TOMMUHT.

29.3. 9 ta kyrura 10 Tagan wap WyHAaH COIHHTAHHKH, HKKHTacHAA
5 Tanan ok Wap, yuracuaa 4 TagaH ok wap, TYprTacHaa 3 Taaal ok Wap
6op. TaBakkainra oIMHrag wWap ok 6yau6 dukaM. By wap 3 ta ok wap
KOUMAWTHPHITAH HAAWAAH SKAHAUIH 3XTHMONAUTHHH TOMHHTL.

20.4. ¥itnu cokkacuwn 1000 mapra rawnaraHfa TOK OuKodap
700 mMapra TYWHIIH 3XTHMOMJIHIHHH TOMHHT.

29.5. ¥iins cokkacn 4 mapra tawnaumaau. CokkKanu 4 MapTta
TalllaurayAa 6 OUKOHHHT TYLIHIND CoHHAAH wGopaT 6Yaran X Tacoaudui
MHKJOPHHHT TaKCHMOT KoHYHHEYM Ba M (X), D (X), o (X), F {x) napun
TOITHHT.

30.1. TYyna noMmuHo Townapugan (28 Ta) Tapakkanura OHTTacH
ofMHAaAK. YHAarH ouxkonap Wurukaucu 10 aaH knuMk, 3 daH KaTTa
6 IHIM 3XTHMOMJIMCH KaHaai?

30.2. Manwaa 10 1a ok, 15 ra Kopa Ba 20 ta Kn3un wap Gop.
Ket™a-keT 3 Ta wap (Kakrapub conunmai) omuraan. llapaapauur ok,
KH3WJ, OK KeTMa-KeTJHKIa YHKHIUH 3XTHMONAHIHHE TOMHHT.

30.3. Ac6oBaapuunr 30 %unu oKopH Manakaad, 709 nHu ypraua
MaJakaiau MyTaxaccuc Auraan. IOkopr maanakadu MyTaxacCHc Hufral
ac606uuur Htuonuanry 0,9 ra, ypraua myraxaccucHuki 3ca 0.8 ra teur.
Qnurran ac6of nuronday O6Yan6 QuKAH. YHUHT 10KOPH MadaKaJu
MyTaXacCcHC Tai€paaraHH XTHMOWLJIUTHHA TOMHAT.

30.4. Arap p(A)=08 6yaca, A Xoaucamuur 100 Ta cuHoBAA
80 mapra py#A GeprlliH 3XTHMOMTHIHHH TOMHHI. _

30.5. Hunna 4 ta ok Ba 6 Ta Kopa Wap 6VaraH nanuIgas 5 ta wap
olnHagn. YuKKaH oK Wapiap cowupaH ubopat 6ynran X tacoanwit
MHKAOPHMHT TaxcHmor KodyHuud Ba M(X), D(X), o(X),F(x) napru
TOMHHT.




7- §. borankmac Taconudui
MHKZOPAAP HHFHHAHCHHHHT TAKCHMOTH.
Tacoaudnit aprymedT dyHKuHACH

14.7.1. Arap X tacomuduit MHKIOPHHHT Xap Gup MyMKHH O¥aran
KHAMaTura ¥ tacotHpui MUKLOPHHHT GHTTA MYMKHH 6¥Arad KHAMaTH
MOC KeAca, y xoaga Y Hu Tacoanui apryMeHt X HUHC dYHKUHACH
Bedunaid Ba Y=¢(X) xypHHuHUlAa E3HTALH.

l. X — auckper tacomuduH MHKIOP, X; — YHHHT MyMKHK Oyaran
KufiMaTaaph 6V¥acHH, ¥ Xanga: .

a) arap Y=g (X) — MoHoToH dyukuHs 6¥aca, y Xonaa Y tacoanduii
MHKAODHHHT MYMKHH OVAraH KuiMataapn ge==@(x;) TeHNIHKAaH
TonnanG, X Ba Y nNapHUHT MOC KHAMATNApH 3IXTHMOMAHKAAPH TEHT
6¥aaan, AbHH

P(Y=yk)=P(X=xk).

6) arap Y=g¢(X) — MoHoToH G¥amaran dyHkuna Oyaca, X HuHHT
TYpau KWAMaTAapura Y HUHC OWMp Xua KMiIMATNapy MOC KedMLIH
MyMKHH. By X0i1aa ¥ HHHI MyMKWHH 6¥arad KufiMaTaapd 3XTHMOITHKAA -
PHHH TONHW yuyH X HHHT Y OWp Xud KuAMatnap KaGyd KHJAaAWTaH
MyMKHH OV/IraH KufMaTlapd 3XTHMOMIMKJAPHHH KVILHIH Kepak.

2. X — y3ayKcH3 TacoaHPHii MHKIOp 6YIHE, 3UUAHK DYHKUHACK f{x)
Gyacu, y xonaa:

a) arap y==@({x} — MOHOTOH, AH(pepeHUnaNIaHyBUH (YHKUNHA
8yanG, Teckapu hyHKUusIcH x==1(y) 6¥aca, ¥ tacoauduil MUHKIOPHHHT
gly) 3WYAHK QYHKIHACH KYRHAATH TEHTAMKAAH TOTHJAIH:

g =fvin] vy

6) arap y=q(x) — racoauduii MHKAOp X HMHT MyMKHH GVarau
KufiMaTaapu opauFHia MokoToH 6Yamaran GyHkuHA 6§aca, y Xonga Oy
OPaAMKHH @(x} QYHKUHA MoHOTOH G6YianuraH opaaukiapra Gyaull Ba
Xap OHpP MOHOTOHJIHK OPAJHFH YUYYH 3HWIHK (QYHKUHACHHY TONHLI,
CYHrpa g(y) HM AHFHHAH RIAKAKAA TACBHPJAW KepaK, A'bHH

gly)=Zge(y).

14.7.2. Arap X sa Y Taconnduii MUKZOpAAPHHHT MyMKHH 6Varan xap
Gup kybThra Z TacoAnQUA MHKNOPHHHT MYMKHH 6Varan OHTTa
KHAEMaTH Moc Kenca, Z MUKAop Hkkuta X Ba Y racodupui apey-
MeHTAGPHUNS ynrkyuacy Jefinnann Ba Oy Kyfinaarnua é3nJanu:

Z=g(X, V).

t. X Ba ¥ — auckper taconnduit Mmukaopaap SoraukMac 6¥acHH.

Z=X+4Y QYyHKUHAHUAT TAKCHMOTHHH TOMHL YUYk Z HWHF MYyMKHH
OYaran Gapua KMAMaATJApHHA TONMW Kepak, GyHuHr yuyw X HHHT Xap
O6up MyMKHH Oyaran kuéiMaTHHU Y HHHT Oapya MyMKHR 6yarau
KuitMaTaapira Kyinub unkalo K oa. Z HHHT TONHATAR MyMKHH GYJaran
KHAMATAADH SXTHMOIVIHKAAPH X Ba Y HHHT KJWuaaéTran KHAMatTnapu
SXTHMOIVIAPHHUHT K¥MadTMmackra terr 6¥aann.
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2. X Ba Y — yaayKcu3 GorauKMac Tacoaudui MuKRopaap GyacHH Ba
xe4 6yamarania ynapaaH OHPHHUHI 3HUIHK QYHKLHACH (— 0o, oo}
opanukaa Gutra GopMmyaa 6unan Gepuaran 6yacun. ¥ xonna Z=XH+-Y
HHFHHANHARC 3HWIHK GYHKUHACH Kyfindard GopMyaa OpKaaH TONHIAAK:

g(2)=§ 1(x) hze—x)dx
EKH
g2y={ Lz—w LWy

—

Gy epaa f,(x) Ba fo(y) —X Ba Y HMHI 30WinK QyHKLHANEDH.
M3ox. Arap aprymenTAapHUHr MyMKHH O6Y%arai KuiimaTrapu
manduil 6Yamaca, oKopHaari opmyianap Kyitnaarnda €3unaau:
g(2) = {[,00f(z—x)dx
0
EKH
g(z)={i\(z—y) - FAn)dy.

i}

I-mucon. X auckper tacoaupuil MHKAOP yiIOY TAKCHMOT KOHYHH
Ounrtan Gepuirau:

x|3|6|10
p[o,2|0,1[0,7

a) ¥Y=2X+4 | TacogHduil MHKAOPHHHT TAKCHMOT KOHYHHHH TOMHHT,

6) TtakcuMmor QydHKUMACH G (y) HR TORHET.

Eunm. a) Y=2X-+1 Ttacoanduii MUKNOPHHUHT MYyMKHH O¥aran
KHAMATAApUHN TONaMH3:

11 =2-3+1=7, o=2-6+1=13, y3=2-104- [ =21,

Y= (x) =2x+ 1 QYHKUHT MOHOTOH YCYBYH, WIYHHHT YYYH X HHHT
TYPAH MYMKHE Gyarad KHAMaTIapura ¥ HHHP TYpAH KHHMaTaapH moc
Kenaan. ¥ HHHr mMyMxub OVaras KHAMaTiapH 3XTHMOINHKIAPUHH
TONAMU3:

P(Y=T)=P(X=3)=0,2
P(Y=13) =P(X=6)=0,1,
P(Y=21)=P(X=10) =0.7.

Y HHHF TAKCHMOT KOHYHWHH €3aMH3:

r"|7|13|21
P loz]|o1] o7
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6) TakCHMoT GyHKUUACH G (y) HUL TomamHa.

G(7)=P{Y<7)=0,

G(I13)y=P(Y<<13)=P(¥=7)=0.2,

G(2)=P(Y<<21) =P(Y=T) + P(Y=13) =02401=03,

y=>2, Gly)=PY<< 2)=P(Y=T)+P(Y=13) +P(Y=21) =02+
+0.1407=1.

Ulyunad kurud,

0, arap y<C 7,

0.2, arap 7<Cy= 13,
0,3, arap 13<Cy=g 21,
I, arap 4=>21.

Gy)=

2-mucoa X rtacommbui MHKIOp KyRHAATH TAKCHMOT KOHYHHTA
Ira:

x Lo |1]2]3s
P

a) Y=sin(—g—X)+l TacoaAnduit MHKIOPHMHT TAKCHMOT KOHYHHHH
TOIKHHT.
6) M(X), D(X), o(X); M(Y), D(Y). o(Y) napHd XucoBmar.

Eun w. ¥ auar MmyMedd 6¥arad kuiiMatnapuiy TonaMmuns:
y,=sin(—g—-0)+l=l, y2=sin(—g-l)+122,
y3_sm( )—}-l—-l J4=Siﬂ(%°3)+l=0.

Kypnﬂuﬁ TYpHOAHKH, X HUHT Typad KuMaTaapura ¥ HUHr SHpP XHA
KHAMATJIApH MOC KEJAANTH.

0, 1,2 — Y supr myMmkuH S¥nran Kuiimataapun. by Kuumamapra MOC
SXTHMOVIHKIAPHH TOOAMH3:

P(Y=0)=P(X=3) =
P(Y=1)=P(X=0)+P(X=2) =0,1 +0,4==0,5,
P(Y=2)=P(X=1)=03.

Y HuUHr W3N1aHa&TraH TaKCHMOT KOHYHW KyHuldaTh KYpPHHHLIZA
Gynagn:

.

6) M(X)=0-014+1-034+2-044+3-02=17.

D(Xy=M(X) =M (X)=04+1-03+4+4-0,449-0,2—1,7°=0381
a(X) = /0,87 =09,

M(Y)=0+1-05+4+2-03=1,1,

DY) =04+ 12.05+42%03—1,17=0,49,

o{¥}=0,7.

3-mucoa. X taconiduit MHKIOD ( >3 ) opaankila TeKHC Tak-

cumaaHra. Y=sin X taconudpuit MUKAOPHHHI 3HUITHK @yuﬁunﬂm g(y)
i TOITHHT.

Euww. X racoaudnit Muxaop ( 5 2)0pannma TEKHC TaKCHM-
J4HCAH, UIYHHHr yuyH X Tacoauduii MUKLOPHHHT Adpdepenla

byukuuacr f(x) (3uunuk QyHKuHacn) 6y opajaukaa KyHdularn KypH-
Huwira sra 6¥aanu:

6y opaJuKiaaH Tallkapuia 3ca f{x)=0 Gymaau. ¥Y=sin X $yHKuus
(——; %) OpaiHKIa MOHOTOH, AeMaK, TecKapu QYHKLUHATA 3Ta, SbHH'
x=v¢(y) =arc sin y.
P(y) XotuNaHH TOMAMH3!

P {y) = \/‘,l“_? (74- waxa).

y gy 3mum1< dyukunasn g{y) =fle(y) X
x [ ()] cbopmyna OFimua xucobuait-
MH3:

g(y)=-:;

i
—yQ | n\/l»—q

y=sinx Ba ——g~<x{% Gyaralv yuyH:

roly
L=

Mk =———
I

— 1< y<]. Wynzaii ko (=1, 1)
OpaNHKIa:
74- wakn

|
- gy = s

6y opanauKnaH Talikapnaa g(y) ==0.
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4-mMucon. X Tacomuduii  MHKROPHHHT HATErpan @HYHKUHACH
{Takcumor ynxuuAcH) F(x) Gepuarak. Y=—%X+2 racoaugpuii

MUKAOPHUHT TAKCUMOT dyhxunsicn G(y) WM TONHHT.
Eunw. TakenMor ¢yuxkuuscHuuur tabpudnra kK¥pa: G(y)=

=P(Y «Zy). Bupok, y== —%x—l—Q_ KaMaioBYH  QYHKUHA,  LWYHHHT -

yUyH Y <y TeHrcHanuk X == x TEHICH3AWK GarKapuaraugaruia ypunan
6{maan.

lemax,

Gly) =P(Y<<y) =P(X>x)
X<Cx Ba X>x Kapama-Kapum xomucasap, WYHHHE YYyH
P(X<x)+P(X>x)=1Ba P(X>x)=1—P(X<<x)=1~—F(x) .
Wyuratt knanb, G(y)=1—F(x).
= —-%x+2 TeHrA3MaAan X HA TOMAMK3'

3
x—- —— —
=5{(2—y).
¥Yaun-kecun wkydiftarura sra G6ynamus.

Gy =1—F[32—y ]

: . 1.
5-mucoa. X racoanpui muxaop (0; n) opasnrpa f(x) =-sin x

3uuAuK  $yHkimua OSunas  Oepuaran; Gy  opandKAaH TalliKapHaa
Flx) =0. ¥=X? nudr 3nunux Gpynxkupscu g(y) 1 Ba M(Y) MaTemaTHk
KYTHAHLUHH TOMAHT.
Eunw. g=x’=q¢(x) dynkuua (0, 1) opasukaa KaTbuil VeyBum
Gyarann yuve:

gly) =flv(y)]- 1 (g

Ply) =y y=x" Pynkunsra Teckaph dyHKUUs,

¥ (y)_— [ (9)!—2—W
gy ———sm \/y 2V{y — s;njg-’»’_

y=x" Ba O<Cx<<n 6§aranu yuyn O0<<y<<n’, memak, ¥ HHHI MyMKuH
6

yaran Kuimataapu (0; n°) OpaJIHKAa KoiNallrax.
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by

M = {y-away=- (v S"lf‘;ydy
7 0

y=0,{=0
y=n’ f=n

y="=
dy=2idt

st o VR
= §t ; 2fdt = 5 §t sintdt = 2(u —4}).

6-muncoa. X pa Y 6oraHKMac AMCKPET Tacolubuii mukaopaap ywéy
TAKCHMOT KOHYHJapH OpKaJu Oepharan:

Y
| 0.3 ’ 0,7 P l 0.6 I 0.4

Z=X-+Y racoaudHit MHKAOPHHHT TAKCHMOT KOHYHHHH TOMHHT.
Eunw. Z vudr mymkuH G§arad KHAMATAapHHH ToMaMu3!
21==142=3; 2o=144=5; z3=3+2=5; z4=3-}4=7.

By myMKuH 6¥AraH KHAMATAAPHHHT 3XTHMOIAHKAAPHHH TONAMH3,

X Ba Y apryMmeHtanap OorNHKMac (3pKau) GfaraHn  ydyH
X=1 Ba ¥=2 xoaucanap xaM OofnukMac. Llyuuur yuyw
P(Z=3)=P(X=1}-P(Y=2)=0,3-0,6=0,18. Xyaau wyuaai:

P(Z=5)=P(X=1).(Y=4)=0,3-04=0,12,
P(Z=5)=P(X=3) - (¥Y=2)=0,7.0,6=042,
P{Z=T7)y=P(X=3)-(Y=4)=0,7-04=028.

Z=2z3=>5 Ba Z=2z3=D0 6uUprafukna Oyamaran xoauca.ap, y.ap-
HHHF 3XTHMOAJAHKAAPH KYllAaald, AbHAK

0,124+0,42=0,54.

Hlyuaalh knAunb, n3naHaéTraH TaAKCAMOT KOHYHH KyHOunard Kyp-
Huwaa OS¥nanu:

F ‘ 0[8,054 028

7-Mucon. X Ba Y OofFauKMac Tacoduduit MHKAOPAAP 3HUIHK
PvHKUKAAapH Gunan Gepuaran:
.
filx)=e * (0g{x<C0a},
f2ly) = —e*s”'2 0Ly oo}).
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Z=X+4Y racoanduii MEKAOPHHHT 3U4NHK DYHKUHACHHA TOMMHT.
Eunw. ApryMeRtnapHHHr MyMKaH Gyarad kuiMmataapn MaHQui
smac. Kyfinaaru dopmynanan ¢dofidanaHamns:

g(2) = {\(0) -Lo(z—x) dx=
0

z I—x

F4
N Y ) R P T T
mSe [ Ndx=
0 0
l" _:r 2t l _zi oz
—__ -, 2 57 — s 2 2 —
= Se e T.eldx 5¢ §e dx
1}

| -5 (=3
— e 5)
(]
_ez.f'Z_e—xf? ‘;= __e—zﬂ(e—-zﬂ_ l) =e—z!2‘(l _e—zm)‘

Hemak, (0; oo) opasHKaa:
g2y =e"1 —e~*7),

6y opasHKAaH TallKapHia: g(z)=

7- dapcxona Tonwupury
1. X TaCO}lHCI)HH MHKAOP YOy TAKCHMOT KOHYHKH GhaaH 6epn.r1raﬂ:

x |2 ]a]o |1
P IO.i|0,2|0.3|0,3|O,1

¥ raconudmn MHKAOPHUHT TaKCHMOT KOHYHHHH TORWHL!

a) Y=X"41;, 6) V=2

M(X), D(X), a(X), M(Y), D(Y), o(Y) napuu XucobnaHr.
K M(X)=0,1; D(X)=1.29; cr(X)Nl 136,

a) | 1] 2] s

¥
P |os]os| o2
6) v lozs]os| 1 ] 2 |
_'p IO,I 62 | 63 l 03 | 6,1
ay M(Y)=23; D(Y)=2,01; o(¥) =142;
6) M(Y)=1425; D(Y) =13, o(¥)=1,06.
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2. X taconntuit MUKZOp Y6y TAKCHMOT KOHYHH GHiat GepHATaH:

x|-1|o|1[2
P [o,1|o,2|o,s'o.2

Y={X| Tacozuduii MHKIOPHHHI TaKCHMOT @yHKUHACH ((y) HH
TLHNAHT.
A
0, arap y <0,
0,2, arap 0<Cy=<Z |,
Gly)=
0.8, arapl <y< 2,
l,arapy=>=2.

.2
22
ras. Y=cosX TacoAnpuii MHKAOPHHHT 3H4UAuK (GYRKUMACH g{y} HH
TOOHHT,

Ao (0:1) opanmkaa: gly)=

3. X racoauduiii MuKa0p ( ) opafnuKaa TeKHC TaKCUMJIaH-

; 6y opaaukfiaH TawKapuaa

-2
n\/l—yQ
glyl=

4. X racoautdui MHKAOPHHHT TakcuMoT GyHKunAcH F(x) Oepuarad.
Y= —5X41 tacoanduil MUKIODHHHT TAKCHMOT PYHKUMACH G (y) HH
TOTNHT.

K: Gly)=1—Flga—p |-
5. X racoandnii MaKAOp (0-—“—) opanuKia f(x)=cosx, Oy opaauK-

Lak TaWKAPHAA f(x) =0 6yJaraH 3uunnk quHKuHﬂcu 6unaH fepHAaran.
¥ =X* C]JyHKLlHHHHH[‘ MaTEMATHK KYTHAHUIIHHK TOIKHHL,

K: M(¥) === =8

6. X Ba Y nnckper tacoanduil MuKAOPAAP TAKCHMOT KOHYHJAPH
Gunal Gepunran:

x | e ] e | e v | o1 | e
P o | o1 | os

Z=X+4Y tacoaupni MAKAOPHHHT TAKCHMOT KOHYHHHH TOOUHT.
K »
Z|ll|l2|l3|l4l17|18
P

| 0,08 l 032 |- ooz | oo | o1 I 0.40
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7. X Ba Y Goraukmac TacoAH(PHA MHKAOPAApP VY3JNaPHHHHT 3HWIHK
PyHKUMANAPH GudaH Gepuarau:

filx)=

rL_

TR0 x < 00 ),

| — w

foly) =—e7%° (OLy<< o),

Z=X+ Y Tacoau¢ni MHKIOPHHHT SHUIHK HYHKUMACHHH TOIIMHT.

_ L, a5 — 2245
—e | —e ,arap z=10,
K: 2o — {2 ( ), arap
0, arap z<20.
8. X Ba VYV Goramkmac Tacoanduil MuKnopaapuuur xap OHpH

[0: 2n] kecmana tekuc TakcumaamraH. Z=X-+Y Tacopuduii MHK-
AOPHHHT TAKCHMOT KOHYHHHH TOMRHT.

0, arap <0,

025z, arap O<Cz<2,

| — 0,25z, arap 2<7z<C4,
0,arap z>>4.

Ke glz)=

7- MYCTaKuA _
. X racoanduit Muknop ywdy TaKCHMOT KOHyHH OuiaH Gepraran:

x | o | o a ] e | 1 ] 2

P | 0.1 | 02 | 03 | 03 | 0,1

Y=2X—1 Tacoaupnit MUKAOPHHHT TAKCHMOT KOHYHUHH TOMHHT.

o |5 || a1 ]

Y
P|0.1|0,2|0,3|0,3|0.l

2. X racolnduii Mukaop vuily TAKCHMOT KOHYHH GHAaH Gepuarak:

3n

4
> Toz o7 [ on

n n
X 4 2

a) Y==sinX tacoanpuit MUKLOPHUHT TAKCHMOT KOHYHHHH TOMHHT.
6) M(X), D{X}, o(X), M(Y), DY), o(¥) aapuu xucobaanr.
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2

2
P | o3 | 0.7

1

A oa)

6) M{X) ~1.49; D(X)=0,92; a(X) =096,
M(Y)=0,805; D(Y)=~=0,04; o(¥)=0.2.

3. X taconudui MUKL0p yWOY TAKCHMOT KOHYHH Graan GepuiraH:

Y=X?—1 Tacoandpuil MUKAOPHUHT TAKCHMOT (GYyHRUHACH G{y) un
I"OITHHT.

0, arap y= — 1,

0.2, arap —1l<Cy< 0,
0,8, arap 0<<y<< 3,

| arap y>=3.

K Gly) =

4. X tacoanduil MHKLOPHHHT 3UWIHK (YHKLUHACH GepuiaraH.

—;-, arap xE(—%; —;),

0, arap xé(—fg—; ";"

flx) =

Y =tg X Taconudmnit MuKLOPHIUHT 3HUIHK QYRKUHACH g (i) HH TORHHT.

2
: = — 0 L Y = o0
Kigly) =) g<<+

5. X TacomHbHii MHKAOPHUHT TakKcuMoT ¢yHkuusack F(x) GepuaraH
6ynca, a) Y=4X+46; 6) Y=0aX+b Tacoauduéi MUKAOPIAPHHHT
TAKCHMOT $YHKUNANAPHHU TOMMHT.

K a) Gy =FE2 ]

8) Gly) =F[9‘f’ ]_,a>0 na;

a

— 1 Fply=t
Gly=1 F[ - }u<0na.
6. X tacoardui MHI‘{-,ELOP (0; %)opanuma f{x) =cosx, 8y opanuk-
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AaH TawKapuia f(x) =0 6¥aran 3uuauk PyHKUNACH Onaan Gepiaran,
Y==X" QyRKUHAHUHT THCTIEPCHACHHH TONHHT. K 20257

7. X Ba Y auckper TACOAWDHA MUKAOPTAp yuwby TaKCHMOT
KOHyHTapH Gunak Gepuaran:

| 4 | 10 r | | 7
P o7 [ o3 P | o8 | o2
Z=X+4Y Tacoindnit MHKLOPHHHAT TAKCHMOT KOHYHHHH TOMHHL.

K z[5lnl17
P | oss | 038 006

8. X Ba Y Taconuduii MUKLOpiap GofIMKMAac Ba Xap Oupu
[0, 1] kecmana TeKknc TakcHMAaHraH. Z=X+ Y tacoanduii MUKIOpHUHT
3HUNHK PYHKUHACHHH TONWHF.

0, arap z<20,
z,arap O0slz<2 1,
2—2z arap 1 <wz<C 2,
0,arap z>2.

He gilz) =

8- §. Hxku yauosnu Gorauk Taconnduit mukaopaap.
Koppeaauua momenty
Ba Koppeaauua Koaddbuunentn

14.8.1. Mymkun 69aran Kuéimathapu {x, y) conaap XKyptH Bunan
annkNaHyBun (X, Y) racoanduii MHKIAOpIap CHCTEMACH UKKU §A4084u
racodudput mukdop peirnnann.

Tawkun sTysuunapy X Ba Y AxcKper O6yaraH HKKH §a4oBAM
TAaCcOAMPUA MUKAOp Juckper Nedunann. Tawkun srysunnapu X Ba
Y y3aykeus O¥araH HKKM  YAYOBIH  TacofHbMA MUKIOP y34yKcus
AeinAaau.

Hkkn yauoBan tacoanduii MUKNOPHAHT MYMKUH 6Varax KuiimaTaa-
PH BA YNAPHKHT 3XTHMONHKAAPH OpacHaard MOCAHK HKKH §A4oOBJM
TACOAUPHI MAKLOPHUHT TAKCUMOT KORYHU JehHnalH.

HKKN yA40BAK AHCKpPeT Tacoanduit MUKAOPHHHI TAKCHMOT KOHYHH
KYAHLATH YCYAREGPHUHT OHpH OpKaan OepHIdILK MYMKKH!

a) MyMKuH Gynran KuimaTtdap Ba YNAPHHHT MOC 3XTHMOJIHKAEPH
C3HJTal KaflBas KYpHHHLWIKAA
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y X xl xﬁ e xﬂ
yl pll Plz “aa pllﬂ.
4, Py Pz Pam
b0y | P Pam
Py>0,i=Ta j=Tmsa ¥ ¥ p=1

i

L)

G) aHaauTHk yeyana {MuTerpad yBxuna K¥pHAHHLEHAA).
14.8.2. Mkkn y1uoBau TacoBudHil MHKAGD TAKCHMOTHHUHD UKTe2paA
pynryquacy neb

Fix, y)=P(X<x, Y<Zy)

$vHKuHATa aliTHA2AH.

Huterpasn dyHKUUAHHHD aCOCHRA Xoccadapu.

L0 Flx, ) << L.

2. Unrerpan &yHrUMA Xap Kalich aprymentd OyiHuya Kkamaii-
Mafnuran QyHKUHARUP:

arap xe>>xy 6Vaca, Flxe, y) = Fixi, 1),
arap ye>>y: O¥nca, Flx, y2) 2 F(x, ).
3. F{— oo, y)=0, F(— oo, —o00) =0,
F(x, —o0)=0, F{(+ o0, +o0)=1.

4. y= 4 oo Aa F(x, y) uHTerpan pyHKUHA X TallKHJa STYBUMHHHT
HHTerpasi yHKUMACHTA aHAaHadu:

Fix, +o0)=Fi{x).

x= o0 fa F(x, y) uuTerpan QyHKuaA Y TalIKAA 3TYBUHHHHC
uHTerpad PyHKUMACKHTA afinaHaln:

F(+ oo, g)=Fa(y).
Kyiiunaru gopmyna ypuin
Plui<<X<xa, i<<V<lyo)=
={F(x3, y2) —F (x1, y2)]—[F txe, g1} —F (1, g1)}

14.8.3. Hkku yadosin y3nykcus TacofludHH MHKIOPHHHL JUHAUK
Pyuxyusncy Ned uutTerpasd ¢ysKuUHANAH OAHHMAH MKKHHYH TapTuGaH
apajaut XycycH# XoCujgra afTHAANM:

62F(x,y)
Flx gy =55,
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3uYaHK GYHKUHAHH Guaran xonaa yuGy popmyaa 6¥Anua nrerpat

GYHKUHSTHH TOMKUI MYMKHH:

o X

Fley) = S Sf{x.y}dxdy-

— m  —on

flx. y) 3uuauk dyHkunsra sra Tacosngui HyKta (X, Y) Huwr
D coxara Tyuwnw 3XTHMOAAHTH yWEY TEHTIHK OPKANH aHHKIAHALK:

PUX, Yy =Dl={f (x4 dxdy .

i

3utank QYHKUMS KyfiMaary xoccanapra »ca:

2. S Sf(x,y;dxdyzl.

Arap (X, Y) wuuHIr MyMKHH 6Yaras Gapya KuUHMaTAZpH HeKaH
D coxara ternwan 6jnca, 2- xocca KyHHAaTH KYpHHUWLA S¥naam:

SDS fleyg)dedy=1.

14.8.4. Hkkn §AUOBAW IHCKPET TaCoMMPHIl MHKIOPHHHF CORJH
xapaktepuctukanapu: b Cucremann Talwkua s1ysun X Ba ¥ auckper
TaCoaHPHi MHKLOPNAPHHHT MATEMATHK KyTHAHWH KyldRard hopmyaa-
nap 6¥itn4a awuKaaHaau:

M(Yy= 2 Zyp,

Arap X Ba Y tacomuduit mikaopaap Gornnkmac 6iaca, y xonta 6y
TacoNnduit MUKAOPAAPHUHT TAKCHMOT KoHyHaapuaan M(X) Ba M{Y) Hu
Kyhtuaaru GbopMyaanap opkanu TORML MYMKHH:

M(X)= g X o

k=1

M(Y)= % yp,

f==

2. X Ba VY racoaubuit MHUKIopAAPHHHS AHCTepcHanapk  ywby
(popMmyaanapiaaH ToNHIaAM:
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D(X)= % 5 plx—M(X})*®,

i=1 =i

i=1 =1

JlucnepeuAaapHy  Xucobnauaa  Kyinaard dopMyranapial  Xam
ipoiAanaHiLE MYMKHH:

D(X)=M(X}) —[M(XT
D(Yy=M(Y*) —[M(].

3. X, Y anckper Tacomnbuii MHKAOPAADHHHE ypTada KBalpaTuK
"WeTJAaHH WK

o(X)= DX}, a(¥) = DY)

dhopmyaanap éplaMiia aHHKAGHALH. )
I)pl4}.f8.5. HKKn Ya40BAH y3NyRCH3 TacoAHM(uil MHKAOPHHHE COHJH

xapaktepucTHKadaph: 1. Y3aykcns Tacofuiil MAKIOPIApHHHN MaTe-
MaTHK KyTuanWwe ywéy dopmyna Gyinda xucodranann:

too oo
M= § § deoyday,
4o Hoo
M=\ § vitew dxay.

6y epaa f{x, y) — 3HUIHK QyHKUHA. 5
Y ZPCHc{ieMg'ra KHpyBuH X Ba ¥ y3/ykcu3 Tacornduin MUKAOPAAPHUKD

AuclepcHanapn Kyiugaru ¢opmynasap Syiuva Torunaau:

oo 4o .
py= { | =My drdy=
it
— S ngf(x,y)dxdy—[M(X)]z.
+ 9 HJoo
D(Y) = S S[y—M(YJ]Qf(x.y)dxdy=
+m_m+°°_m

= iy?f{x.y;dxdyr[M(mg.

—_— =

6y epaa f{x, y) — 3HWIHK PYHKUHA.
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3. X Ba ¥ 7

TacoanPHil  MuKAopJa Y,
4 . PHHHT Tava
eTAaHKIIapH Kyiuaaru dhopMmyaanapian auum;myapﬂ”; KBaApaTHK

o(X)y=+/D(X), o(¥)= /D(Y).
14.8.6. i :
8.6. Tacoaugwii MUKZODAAP CHCTeMaNapy Ha3apHACKHIA KOppeAs-

K ) W [l

ny=‘2 ? (x,—M(X)) (y;“_M(Y).}Pq‘

Y3YKCH3 TacOAH(HI MUKAOPAAD yuyH:
+ = I+°°

Ke= § § =M1 y—M)]f(rg)dxay .

—00 oo

M(X‘Y):E Ex;yapi;‘!
P

Y3AyKCH3 Tacoduduli MUKIOpAap YUYH 3¢a

400 4o
MX.-¥y= S S xyf (x.y)dxdy .

Koppeasiuua M
OMEHTHHHHI aCocHi Xoc :
3 cacu:
Soramknac (o) e prd acu: arap X Ba Y —

148.7. XBa ¥ 1 i |
26 acoaHHil MUKILOPHHRT Koppeasyus Koaghputuentu

K

pooam
o e(X)e(Y)
COHra alTHNaIY.

Koppeaninn xosp@uunenruunnr xoccarspu:
,,y——é:(}. OFIHKMaC Tacoduduit MuKIopaap 6aca, y xonta
«Fry — YAYAMCH3 KaTTaMHK (MRKQ0)
3. Arap Y—AX+ B P), Wy Guaan 6upra | ry,l < |.
| eyl =1. +B. Gy epna A ba B — yarapmac COHﬂ;P%yﬂCa,

I4.8.8.f(x‘ 3HUYN o
Y GoPIHK ﬁj'fﬂifi)aca HK PyHKUNATA 5ra 6Fairan (X,Y) cHerema yuyn X Ba

Flx, gy =Fi(x) - f2(y)

6ynanu, 6y epaa M
‘P)’quuﬂcz‘ P oc Xora fi (x) — X wMHr, fo (y) ~— ¥ HHHT 3u9quk
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14.8.9. Wrkkura OoFaux X Ba Y Tacoandui MHKIAOPJAAPHHHT
AdcriepcHACH YUYH Kyfinaard ¢popMyna YpHHAH:
D(X+ Yy =D(X) +D(¥} 42Ky
Xycycuit xoapa, arap X Ba Y Tacoguduii MUKLOpJap OOFIHK

dyamMaca, y Xonaa
D(X-+Y) =D(X) +D(¥).
I-Mucoa. duckper ukkn yauosad (X, ¥) racoadduit MHKAOpPAAD

CHCTeMaCHHHHAT TAKCHMOT KOHYHH GEDH.III‘aHi

p I s 10 12

4 0,17 0,13 0,25
5 0,10 0,30 0,056

Tawkua 3tyBud X Ba Y MUKAOPAAPHHHT TaKTHMOT KOHYHJIapHHH

TOMHHT.
Euuw. X HAHC MyMKdH 6Yarad KnfiMaTiapu 5XTHM OEIHKIA PHHA
H 6yinuas Kywuo

TOMaMn3, GYHAHT Y4YYH 3XTHMOMIHKIAPHH «yCTy
YUHKaMH3:
P(X=3)=0,1740,10==0,27,
P(X=10)=0,134-0,30=0,43,
P(X=12)=0,25+0,05=0,30.

Iemak,
— TallKnd 3TYBYH X HUHI Tak-
X | 3 | 10 | 12 %HMOT KOHYHH.
ekwuHpuuw. 0,27 A
P | oz | oas | o3 L G3ptf +0.43+

H 5XTHMOMAHKAAPHBH TOMAaMH3,

Y suHr MyMmKuH GYaraH KuAmataap
6 unKaMn3:

GYHHHL YUYH 3XTHMOANHKAApHH «caTp Gyiinuay KyWn
P(Y=4)=0,]7+O,13+0,25=0.55,
P(Y=5)=0,10+030-+40,05=0,45 )

Tawkna 3TyBun Y HUHT TaKCHMOT KOHYHH KyHHAardda Oynanu:

Y | 4 I 5 TekWHpAU:
P | o | o 0,554 0,45= .

92-MHcoa. Taconnduii Mmukaopaap CHCTEMACH {X,Y)HMHT TAKCHMOT
KoHyau OGepuaran:

Y
1 2 3
X L
1 Tl 1118 1/12 1/36
2 1/9 1/6 1/18
3 1/6 i/4 1/12
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M(X), M(Y), D(X), D(Y), r., apHn TOMHHT.
Edpuw. M(X)=1.]L8+2._;_+3._é+1.]_'2+2.%+
7

LTI [ 1
+3 3+l g+ =0

]
Ao lyg 1
+1 6+2 4_|_3 12_...6..

A Ba ¥ Tacoanuit MUXAOPTAaPHHHT JHCIIEPCHACH
; odnal yuyw
(X.Y) wmuwaopaap cHcreMmac P Hh Xuc yuy
yramua, 6y epﬁa p. uzan (XY} MuKaopaap cucremacura
X=X—M(X), Y=Y—M(Y),
—_y _ T oy_y_ It
X=X—o V=y—2l

Kazpana Tyzammus:

¥
X —5/6 1/6 7/6
—4/3 1/18 1/12 1/36
—1/3 1/9 1/6 1/18
2/3 1/6 1/4 1/12

T R
(=3 ) g
D= (S (2] b ()bt

(X,¥} cHCcTeMa TaKCHMOTH K i
[ ainiBajgHiaaH OHA&aNAR .
TONAaMH3. ¢' A A HG‘ K*.‘f i
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3/ 6 36
l 7 1 2 5 l 2 1 1
+ (‘3)‘€°T§+3(“€)'€+ 36 Tt
9 7 I 4 5 | 7 1 __i
T3 % nz=—§(—m+5+m)—§ (=5t
L, 7 2/ 5 , 1 TN _* a2 0—
+¥+W)+_§( w2t 72) 5 0—5-0+5-0=0

K.y=0 6yarasin yuyH KoppeaslHs koshPHUNEHTH XaMm HOITA TeHT

Gynanu: £o=0. -
3-mucoa. (X, ¥) tacomnpuil MHKAOPNAp CHCTEMAacH KYAHAArH
anuganK QyHKUMscH Guiaan GepuaraH:

fix )_{ a sin {x—l—_y}, () ED,
=1 0, () ED.

0

A

w_l:l ho|

X

N

D
0

A
A

y

Kyhugarnaaphn TORHKC: 8} @ KOODPHUHEHTHY, 6) M{X), M(Y) un;
B) o(X), a(¥) Hu; r} re HU. _
Eunw. a) @ KoxpPuLUHEHTHH

afd w2

a- S S sin(x+y)dy dx=

TeHTAamansat ToOmaMus.

nf2 mi2 al ]

a § § sin(x+4y)dy dx=—a § cos{x+y) |:}'udx=
K | lm—?a a=—
=2a, 6= .

=a S (sinx 4 cosx}dx= alsinxy—cosx)
0

D coxana f{x.y) =—;-5in(x+y) .
afe afe

a2 af2
6) M(X) = S g x sin (x+y)dy dx=— Sxdxs sin(x -+ g)dy=
i}

Q

0 o
A .
af2

—|2~ n§2cos{,t+y) l;ﬁxdxz ___;. S '[COS..(’H_'_;L)__COSX]MX:
o

]

535




i3

—_ _l_ e s i . e | a8
=3 SJ,[Slﬂx—i—tﬁbx}dx_—_-§-x{51ﬂx—COSx) el S{Siﬂx
’ i
_ L _ -
cosx)dx == a2 m
) 7+ (cosxsiny) | ==

Xynau wynra yxmwaw:

A g2

i5) 62(,\:}=M(,\'2;—[M(X)]2=_2'- j szsin{x—l-y)dya'x -

o th

2 e s ) /2

o . n i .

6= "3 S)u:os{x—l—y} l dx—uﬁ=_2_ ngtsmx—}—cosxldx—
0 i g

b 2
nz n/

1 . ", i T n 1 n | H
— —{sinx —-—sinx--cos —_——— e =
2( g sine=—¢ x)lo TSR S R ST
8 —16—n?
16
Kw  __ 8n—16—n" 073688 _

T =5 K6 (N — 2 en_s2 | 3.00232 —0,2454.
8- dapcxona Tonwupury

I, HAuckper ukku ¥agoBan (X, ¥) Tacomuduii MHKAOp TaKCHMoOT
KOHYHH OpKaJHu Bepuarad:

1 G- mid
~TE=3 Y (sinx—cosx) —
i

w2 . af2
————8—-—f—x(smx+cosx} , —_
]

. 2
S x(sinx —cosx)dx —= —

1]

n/2

|

16

2
(sinx+cosx)dx—-° =

16

X T

v _ 26 30 41 50
23 0,05 0,12 0,08 0,04
2,7 0,09 0,30 0,11 0,21

2
. n . A/l 2 2
=-—-+ <+ (sinx—cosx I —T =R T
g Tt I, 16 + 2.

r Kw=M(XY}—M(X)Mm=HS

a2

e oo |

i

/2

0

a*(¥)

gsin(x+y)dy—2 = — LV [yeos (x+ )
0

6 ' 2

ot 8a_up

6

NS d
xysin (x4 y)dydy —
o)

aid .
i a/2

1]

Tawrknia 3tysun X Ba Y TacoiHHid MHKROPAaPHUHT TaKCHMOT
KOHYHJAPHHKE TOIWHT.

- x|2_6|30|41|50
P oo

o4 | 042 | 019 | 025

2. Wexura tacoauduit Mukaopaap cuctemacu (X, V) HUHF TaKCHMOT
KolyHu Gepnaran:

i

LTy
2

cos (xg)dyledr— o= —3 §x[Teos (x4 2 )—sin(x+ 2 )+

2

y =X 2 40 60
10 3 A 0
20, 22 42 24
30 A 2 54

+ sinx] dxr— -

a2
!

16

1
2

afs

1

no. 2
x(———smx—cosx sinx)d L
2 + 16

2

t S ( :
== \x —mnx—i—cosx-—smx)ix—-l:__ ing——
2 ; 2 6 X [3Inx Qcosx-f—

RN EY- I . 2
+ coax),o — S(Slnx———;-cosx-i—cosx)r —%=—’5—
n

nf2

2

4
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Kyiinaaruaapan Tonuur:
a} A koxpouumnetnu; 6) M(X), M(Y) uu; B) D(X}, D(Y) H; r) ryg vH.
e a) A=1/20; 6) M(X)==22, M(Y)=41; B) o°(X)=>56;
o (Y) =259: 1) r,=0,56. '
3. (X, Y) Tacoandpuii MHKIOpAAP CHCTeMACH KYyHHAATH 3u'WiHK
(YHKUNA opxansk Gepuaram:

_ axy, €D,
Hx, )= {0, X€ED.
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D coxa x+y—1=0, x=0 = y
uerapajakran yufypuak. Y 0 Tyrpn tusuiap  Ouaan

Kyfinaaruaapsu To : » 0) '
,y Ky D(”? " rx:HHr a) a kospduumentun; 6) M(X), M{Y):
K: 2) a=24 6) M(X)=M(¥)="1; 8) DX)=D(¥)=—;
M) F= —%.

4. HKKH S’fﬂqOBﬂH (X Y} Tac {I] [) r y QJ KU
OAH{PHH MUKAOPHHHT 3H4YN y
: 3 HK H HACH

flay) = S ——F—— .
I+ (144
Ky#inaarunapun toruur: a) P(O<X <1, O0<zY<Z 1) Hu;
6) TakcuMorT DyHKUHACH F(x, y) Hu;

B) Xxap Gup XIBa Y Tacornduit MUKAOPHHHT 3HWIHK By HKIHATAPHHHY.

HK:a) P= 6 6} F(x.y):—i—g-(arctgx+—g) (arctgy-}-g—):

B i) = by =

8- mycrarkua i

l. TakcuMorT KoHyHW OGuaal Oepuiarad HKKH VAYOBAH TacoaupHit
MHKAOP TALKWA 3TYBYHNADHHHHT TAKCHMGOT KOHYHJIAPHHW TOMMHT.

y X e 4 5

1 012 0,18 0,10

3 0,10 011 0,39
. x | o2 ] 4 | s | « | 3
P om | 0,29 f 0,49 | 0,40 | 0.60

2. Tarcemor dyHKLUHA

Fix,y) = (;—arctg §+—;—) (--l—arc tg%%— %)

n

Gyaran uKkkn yauoBau (X, ¥V) Tacoanduit Mukaopriunr X Ba Y 1aiuKkna

FTYBUHNAPH CHHOB HaTHXacuila X <72, Y<C3 KuidmaTaapuw kabyan
KUJAHLWH 3XTHMOJIHTHHH TOMHHT.

M:mx<zv<3p:%,
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3. Taconutuit MHKAOPJAAP CHCTEMACHHHHD 3HUAMK (yHKUHACH
a?— 22—y arap £ +y’<<a’ (a>0),

f(x, 4} { 0, arap 4 yis>al
fyArad TAaKCHMOT KoHyHUra GYicyHaau.
KyfinparuaapHe TOIHHT:
a) a KoyPPHUHEHTHH;
6) M(X), M(Y);
B) o’ (X}, o"(Y);

T} Feye

m:m¢ﬂ¢%;6)nuXp=Muq=m

2 2 bt
B) L1 (X)—G (Y)ﬁ:}'\f?—ﬂ‘

1'} .rxy=0-

9- §. BapHaunoH KaTop y4yH NOIMroH 8a
rucrorpaMma. TaHiaHMaHHHT acockil COHAM
XapaKTepUCTHKaNapH

14.9.1. Tekwppunadtran anomat Gyinua ypraumaaanran Gapua
oGpeKTaap TYNaamn Gow THRAGM nefiunanu. Tansauma riniamx €KH
ransama  Ge6 TeKIWIMPHU y4yH onkHrad  obbekTaap TYnnamura
afiTHNaan.

TynaaM (Tannanma éku Gow TYNAaM} saxsu ne6 6y Tynnamaard
ofbeKTAap COHHTA anTHJIAAH.

Bupop X Gearkhn {AHCKpeT €KH y3AYKCH3) MHKAOP (COK) XKhXaTuiaaH
ypraHdw yudyn Oouw TYnaamMaaH . XammaH Xi, Xe,..., X, TanjadMa
ampaTHaran 6¥ncHu.

X GelrHHHHT Ky3aTHMAAWCaH X1, X2,..., Xa KUAMaTAapH 8apuUanTalap
JefuAain.

Bapuantagaaphuur ycuG Gopuu TapTHOHAA €3HAraH KETMa-KeT/IHrn
sapuauiton Karop Aefinnain.

TannaHMaHWHT CTATUCTUK TakcusmoTu jled BapHaHTazap Ba ydapra
MoC dacroranap €kH HuCOMit UacToTanapiaH ubopat aasanra
aHTHNAIH:

Bapua uacroTanap MHFHHAMCH TaHJaHMa XaMKMHTA TEHT, sTbHH
1+ nz4 ...+ ne=n, 6y egla n, na,..., Hp—- vacToTanap.

Bapya HucGui uactoTanap HHFHHANCH 6upra TeHr, HAbHH
Wi wst ..+ wp=1, 6y epara wi=n/n, wr=nz/n, .., We==Hg/n —
HUcOWiA YacToTanap.
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Bearu ysaykcns 6yaca, ynmur Gapua KysaTHaaauras KHiiMaTaapH
KOHAAUITAH OPAIHK /i y3YHJIHKAATH KUCMuiT opafukaapra Gyaunranu Ba
{-0paJMKKa TyIraH 4acrtoranap HWHFHHAHCH (8kM Hucbuit yacroranap
AMFHHAMCH) TONMHJALH.

14.9.2. Yacrorasap noauzonu Ae6 KecManapu (xi, n1), (x2, nia},..., (x,
Re) HYKTaNapHu TYTAUTHPAOMIaH CHHHK YH3HKKa aiiTHAALH, 6y epaa
Xi — TaHMaHMa BapHaHTaAapH, 7; — MOC YacToraaap.

Hucbud wacrorasap nosuzonu ne6 kecmanaphi (x1, w), (xa, wa},...,
(Xs, Ws) HYKTaNapHU TyTaWTHPALAHTaH CHHHK UH3HKKZ aiTH/aiH, 6y
€pAa x; — TaHNaKMa BapHaHTadapH; w; — yJaapra Moc HHcGHit YacTora-
aap.

BeArnHHHr  y3ayKcH3 TaKeHMAaHHILMHH AKKOT KypeaTHm YUVH
eucroepammarap neb aTanyBud ararpamMagnapaad QoiganaHusIang.

Yacrorasrap euctpocpammacu ne6 acocnapn Y3YHAHKAATH
opaankaap, GamaHinuKkiapu sca n;/h (YactTora 3WuAuTH) HucGaTaapra
TeHr 6ysran TYEpH TYpTOypuYaknapaan u6opaT MOFOHABHi durypara
AHTHJIAAH.

n.
S,.-.—_h—fhi=n,.— KHCMAHTt {-TYEpR TYPTOYPYAKHHHT 103U,
k
S= I n;=n— vacroranap rucTOrpaMMacH K3H.
i |
Hucbud wacrorarap zucroepammacu ne6 acocaapd h y3yHaukaarsa
opalHKJAap, OGalaHAAHKNapH 3¢a wi/h (HHCOWIT YacToTa 3HYIUTH)
Hucbatiapra Tenr Gyaraw TYFpH TYpr6ypuakhapaan nOOpaT NOFOHaBHHA
¢urypara afiTuaanu.
w
S;=h- 5
&

S= I w,==1-— nuc6uii yacrorasap THCTOrPAMMACHHHUNT 103U,

fa=]

L= w,— KuCMHUT {-TYFPH TYPTOYPUAKRHHT 1031,

14.9.3. X Gearnan Gow TYNAAMHAHT TaKCHMOT pyhkuHACH F(x,0)
6yan6, O — HoMabiym napamerp SYacuu. Xi,..., X, wy Gow TYnaaMIan
OMMHIAH TaHNaMa Oyrcui. TawaaHMaHHHT  uxTHépHit  dyHKUHsCH
Li{X\,...X,) crarucruka nefinnanm.

CraTHCTHKAHMAT KysaTwiraH Kufimatd L{x,..x,) HuH O napa-
METPHHHT  TAKPHOU KHAMaTh cudaTHaa OJAHHAAH. By xoana
L=L(x,....xs) CTATHCTHKA O TapaMeTPHUHT Haxocu AeiiMaaln.

X=—!l: 2 X, — TaHnamaHuHr Ypra Kuifimatu, 32=_}; S (X,—X%)?

i=j m

TaHJaHMaHUNT Jucrepcuncy aefinnand.

Arap ML (X,....X,) =8 wapr Gaxkapuica, L 6axo 8 napameTp yuyH
cuaxmumaear 6axo nelnnaan. .
Arap L 6axo Ba Xap KaHia# &>>0 yuyH
limP(IL—08lCe) =1

A—+ 90
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fpunan Gyaca, L Gaxo O mapametp yuyH acocau faxo nekHnaiu.
Arap L 6aXo y4yH
limD{L)=0
6yaca, L Gaxo O napaMeTp y4yH acoc/H 6axo 6ynann.
Arap L 6axXo yuyH
limM (L) =9

f1—+ o0

6vaca, [ 6Gaxo © mapameTp YUYH QCUMATOTUK CUAKUMQ2AH baxo

pelianan Gaxonapu Sepuaran
Arap 0 nmapamerpHuHr L, Ba Lz cuiXpumarak

6yaub I:'D(Lg) p<D(Lr_>) 6yaca, Ly 6axo L; 6axora nucbatan camapart

Haxo neHunafn.
'YBepH.nraH A XaMMJH TaHAAHMAaAa 3HT KHYHK AHCTEPCHAJH Gaxo

camapasrn baxo neinnann. .
X’pﬁom TYoaam  ypra KufiMatH y4YyH CHJOKAMarad, acoCau Ba

ynalH.
camgyaﬁizliaﬁ?lfﬁi nthl:nepcuﬂcu YUyH aCHMIITOTHK CHJKHMAraH, acocu
Gaxo 6VaalH.
~2__ 82 ol TYNNAM AHCREPCHACH YUYH CHJNKHMAraH, acocyii Baxo
. y A AapuHn  XHcob-
6vnaan. TannanHMakuHr ¥pra KulMarth Ba AHCHepcuArap m xcod:
AalUIHH COAAANAlUTHpALL yuyH Oab3aH KyHniard opMy P

droftnananuIann:

Z 2
83=h2'3u.
6y epaa ¢ Ba /i COHMapH XHCOOMAALIHN EHTHAIAWTHPAAHTaH KHING

TAHNAHALH. N
1- mucon. Depuarad TannanmMa TaKCHMOTH G{finuya yacroranap Ba

HucBHil vacToTanap NOIHTOHNADHHA HH3HHL.
x‘|1'|2|4|5|s
n‘|5|10115l7|3

-
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7; o
ot I F
gy
51 5|

51

— :
el 123 45 6 78 x; 4%.
o 773456786 %

75- makn 76- makn

Evuw. n=5+10415

+743=40 — Tantauma x H ?
y axMHu,
ACTOTANIAPHH TOMNAaMKA: HeOn#

L N T S 3}
w2
2l 2] e s ]

w | 840 | 10740 | 1540 | 7720 | 3/40

75- Waknga wacrotazap ROAUroHH sa 76- wraKnaa weebuit yacrora-
Nap NOIHTOHR TACBUDJAHran.
2-Mmucon. Bepuaran ranaanm

a Takcumotn GVinda YacToranap Ba
HHCOHA YacToTanap rucTorpammadn ’ P

APHHR YH3HHT.

X=Xy 5—10 10—15 15—20 20—25
"y 2 6 12 10
w, _l- l _2. ,l_
15 5 5 3

* h — Ma Ty A —__--_-——!‘2’
D_12 Ay 10
A~ 5 =24 = =2
—uv—lz_g_ H2_ 6 w3 12wy 10
AU50° A 150 A 180° h 150

ny )
53
. 2 .
snt S seb S/ 7
| “7 . Z
o1 v, 7 ;g. ‘;5_‘{? [ 2 4 i
i 8 A 2 5/&? . (3gL /:.m
LAl I 2 P 8 2, b ’ A
gy 5 1w 5 2w 5 X 150 2553y, 7/ B
ol 5§ 10 5 w0 25 KX

77- wakn 78- wakn

77- Wwaxnna 4acroranap NOIHroHM Ba 78- wlaknaa HUCOHA vacTora-
Jap rHCTOrpaMManapn TacBHPJIaHraH.

3-mucoa DBoul Tynnampan n=>50 Xxa)Xmaarn TaH1alMa axpa-
FHaran:

6| 2 s |7 |w
m |6 |12| 8 | u
Bow timnam ¥pra KuiiMaTUHAHT CHIGKMMAaraH 6aXO0CHHH TONHHT.

Eyuw. Bow TtyoaaM ¥pra KHAMATHHUHT CH/DKKMaraH faxocH —
TapAaHMAHKHT ¥pra Kuimath. LlyHuHr yuyH

X=

X 16-2412.54+8-74+14-10 _ ¢ 70
n 50 T

4- muc oJ. Bup ac6o6 €épaaMHAa CTEPKEHHHHT y3YyHINTH few MapTa
yauaHranna (CHCTEMaTHK XaToNapcH3) KyHHl1ard HATHXaJap OAWHraH:
92, 94, 103, 105, 106. ) . .

a) cTepyKeH y3YHJAWTHKHHL TAHJAAHMa YPTa KHHMATHHA TOMHHL

6) ac6o6 Hya KydAraH XxaTONApHAHT TaHAaHMa AHCNEPCHACHHA

TOOHHT. _
Euwmw. a) Tannama ¥pra KuiimaTd X HH TORHW Yy4yH WAPTIH

BapHaHTanapaaH (QoHAATAHAMH3, UYHKH AacTNabKky BapHanTagap —
KaTTa COHJAPAND:

= X —92
X=024 JF2HUETEHE 094 8=100.

6) Tannauma AMCNEPCHAHH TODAMA3:
T (x-%° y , ,
Q2 =l _{92—100)* + (94 —100)° 4 (103 —100)" +
R 5

(105 — 100} + (106 — 100)° a4
+ 5 v -
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. 2. BepuaraH TaunaNMa TaKCHMOTH OFdWva HucOuii yacToranap
FHCTOrPAMMACHHH YHIHHE.

x| 0-2 | 24 |
m | 2 | 2 | s

HK: 80- waka.
”
| 7-

425t

27 27455 X

80- Wwaka
3. Bow tymnamian n=60 XaXXMAu TaHJaHMa aXKpaTHIAraH:

x, | 1 ] s [ 6 | 2
m| 8 | 0| 0] 2

Bow tynaaMm ¥pTa KHAMATHHHHT CHJKHMaraH 6aXOoCHHH TOMHHT.

KK X=4.

4. Tapakkandra Tanna6 oaunran 100 tamaba GyféinHu {(cM. Japha)
§Aqall HatHKaNapn Gepuarah:

B9Au | 154—168 | 158162 | 162—166 | 166—170 | 170—174 | 174—178 | 178—182

TanaGa- ' :
nap CoRH 10 14 % 28 12 8 2

Tekmupuaran Tairabanap 6yHAapHHUHD TanJaHMa ¥pTa KHHMaTuHu
Ba TaHAaHMa OHCTIEPCHACHHH TOIHHI.

Kypcarma: OpananxkaapHuur ¥ypralapHHA TONHHT Ba YJapHH
BapHanTanap feb KalyJ KHAHHT.

K: X=166, S*=33,44.

5. l"ypyx.ﬂ.am 40 TanaGaHuHr €3Ma Humapu faXodPHHUHN YacToTa-
AapH KaaBagan Gepuaran:

Baxo -;X‘- 2 3 1 4 5
L 2 — ’
actor 3 | 8[| 4
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X. S$% S napHi TONWHT.

K: K=375; $7=0,5375; S=0,74. _

6. Ywéy n—=100 XaXMJIH TAHAAHMA TaKcHMOTH 6¥iin4a Tan/aaHMa
HICNCPCHARH TORUAL:

X |2502|2so4[2903|3023
v | 8 | | e | 2

Ky¥pcarma: u;=X,—2844 wapTan Bapuantanapra yTHHT.
K SE=S82==12603. -

9- mycrakua nu

[. Kapuit UMTHXOHAAPUAA /KK abUTYPHEHT Kyfiuaaru GannapHu
(ML '

12,14,19,15,14,18,13,16,17,12,20,17,15,13,17,16,20,14,14,13,17,16,15,
19,16,15,18,17,15,14,16,15,15,18,15,15,19,14,16,18,18,15,15,17,15,16,16,
(4,i4,17.

a} BapuaUHOH KAaTOPHH TY3HHT;

6} HucBuit yacroTatap KaaBajitHHH TY3HHT;

B) HHCOMH YacTOTafAap DOIHTOHMHH YH3HHT.

JK: a) 12,13,14,15,16,17,18,19,20.

x, | el sl wl]slw|iw]we]lw]o
? | 006 |

w, | 004 | 006 | 016|024 |06 | 014 | 010 006 | 00s

2. Bepusran TaHAaHMa TaKCHMOTH Oyitnda HH(:GHH yacroranap
THETOTPAMMACHHH YA3HHE.

x_xmf 10—15 l 16—20 | 20—25 I 25;30 l 3035

=20
n, | 2 | 4 | 8 [ 4 | 2 b
el g AL 84
Koy == Wr=—=75 Wy=pr=75
4 2 |
W=y =g Ws=gg="p ="
hd [ T T T T | wy L

h 50" h  25° R 25°' h 25 h  50°
3. Ky#uparu tannanma Sepuara: -
2,1,3,3,4,4,3,3,3,2,3,1,1,2,3,3,4,2,2,3,3.
a) BAapHALWOH KATOPHH TY3HHI;
6) 4dacrorajap KaABaJHHH TY3HHI
8) Hncuil uacToras#P NONMTORHHH YHIHAT;
r) X, 8%, S napsu Tomuur.
A oa) I 2,34,

547,



r) X=2,55; $°=0,7475; S=0,86.
4, Ywby n==100 xaKMJH TaHAaHMa TAKCHMOTH OYiiMda TaHlaHMa
AUCOEPCHSIHA TOMUHT:
x, | 30 | 30 | a5 | s
mo | 20| s | s | o2

Kypcarma: uy=X;—360 twapTau BapHaHTajtapra yTHHT.

M S%(X) =S5(u) =167,29.

5 -Ymby n==10 xaXmix TannaHMa TaKCHMOTH GVinYa Tannanma
AHCTIEPCHAHH TOMHET:

n‘l2 | 3 | 4 1

K?péa’rma: u;i==10x,— 268 wapraAn BapuaHTanapra YTHH.
5-2
- 2 “ : :
K 8% = To5 —___4’89'

BRI EE
|

I- raboparopus mawryasoru - -
TanAGHMAAGPHUNE COMAU XAPAKTePUCTURAAQPUHL Xucobaaiu

Bepuaran TaHnaHMa TaKCHMOTHHHHT TaHJAaAMa ypTa KUHMATHHH,
' X —c¢ .
TaHAaHMAa JRHCIEePCHACHHM ufz—-‘-h— thopmysta épaamuna coalasaul-
THPHG XHCOOMGHI.

. X 103 to5 10,7 0% L} HE3 L5 11,7 119 12l
L7 4 7 8 10 25 15 12 10 4 5

2 X 83 85 87 89 91 93 95 97 99 Ig 1

Py 6 7 12 15 30 10 8 6 4
¢ 106 108 11,0 112 114 116 11,8
a 5§ 10 .17 3 2 12 6
. X 15 20 25 30 35 40 45 50 55
i 6 13 38 74 106 85 30 10 4
5. X 186 190 194 198 202 206
; rt 6 30 40 I8 P
6. X, 65 70 75 80 8% 90
m 2 5 25 15 5 3
7. X 202 24 2086 208 21,0
i 4 7 20 15 3
8 X 105 1,15 1,25 1,35 1,45
oy 18 20 95 22 i5

548

20.

21.
22,
23.
24.
| 25,
26.
27.
28.
29,

30.

i,

i

Tl ]
W

N

— e T ]
= Ot Pw P Pl
[

-
o=
<n

12,3
2
12,4
4

13,2
10

13,8
4

14

‘15

16,1
10

10
20

5.6
10

6.8
12

7.6
15

8,6
12

93
13

10,5
25

2,0
18

2,3
25

2,6
25

3,5
15

4,0
25

4.6
8

5,0
16

11,4
8
11,9
14
12,5
5
12,8

i
134

15

14,3
7

16

A7

16,4
14

15

40

59
25
72
16
7.9
18
9,0
30
9,5
16

10,9
30

2,5

23

25
28
2.8
35
3,8
20
4,4
30

4.9
i3

5,5
18

11,6
12

12,3
18

12,7
8

13,2

15

13.6
18

14,8
9

18
20

16,7
21

20
30
6,2
20
7,6
30

82

24

94

26

9.7
28

11,3
45

3,0
25
2,7
30
3,0
40
4,1
22
4.8
35
5,2
15
6.0
20
16,8
5
12,7
20

12,9
12
13,6
25

£3.8
20
15,3
11
20 -
22
17,0
28

25
15

6,5
15
80
25
8,5
20
9.8
20
9.9
23
17
40
35
35
2,9
40

3,2
50

4,4
35
5,2
15
5,9
25
6,5
30
12,0
25
13,1
26
13,1
20
14,0
40
14,0
30

158
15

22
25

17,3
23

30
6,8

8.4
15

8,8
14

10,2
4
10,
17
12,
35

4,0
32
3,1
35

34

32
4,7
30

5,6
40
5.8
20

7.0
28

12,2
22
13,5
21

13,3
15

14,4
30

14,2
25

16,3
0

24
23

17.6
[5

bt
oo

bt
-

10,3
7

125

15
4,5
22
3.3
24
3,6
23

50

25
6,0
6,1
14

7.5
15

12,4
13

13,9

13
135

7
14,8
20

14.4
(6

16,8
6

26
16

5,0
13

35
15

38
15

5,3
12

64
80
12,6
7
14,3
13,7
15,2
5
14,6
12

17,3

28
13



10- §. MartemaTHK KyTHAMII BA AMCOEPCHA YUYH
HIOHYAH opafHKaap

14.10.1. X, X..... X. X — 6earuin 6ow TYNAaMaaH oJAHHCaH
TaHlaHMa OYnHG, YHHHT TaKCHMOT pyukuudacy F(x, ) 6yac
6 mapametp yuyn L(X,....X,) 6axo 6yacun. (. O) OFacun.

_ Arap nxThépnh o >>0 coH yuyw wynaali 80 cod Tomuu MYMKHH
GYACaKK, YHUHT yuyH

PllL—b8l<<d)=1—a

byaca, y xonna (L—§8; L+8) oparuxk 0 flapaMeTpHHHr | —aq
HWOHYTHINK aparmanii wiioNAl opasuri Retuaatn,

14.10.2. X Gearncn Hopman TaKCHMJAAHrak Gour TYNJIaMHR Kapaii-
M#3. DBy TaKCUMOTHHHT MaTeMaTHK KyTHIHIIH @ YY¥H Ky#duaard
HIIOHYJIH opaanKiad dollataduaany:

a) X—t, — X4t -2
) . \/n{a<x+t“ g
Oy epaa ¢ — ¥pTa KBaAPATHK YeTJaHuil, / J1
X . te — J]annac dpyurkuuacy @ (¢
HUHP @ (1) = /2 6Y1aauran KHiiMaTH. by “
6) ¢ — HoMabIyM 6YIu6, TaHIaHMa XaXMH 1 = 30 6ynraunaa:
v S v S
X_tn—l,a.-\_}'rﬁ{a{—:x-i_tua—l;a_ﬁ'
2 K
S® — Tannanma aucnepcun, £, , — CTbIOAEHT TaKCMMOTH >KanBadi-
1aH GeprATaH n Ba o Aap GYHHYa Tonuaaan.
14.10.3. X Gearucu HOPMan TaKCHMJAHTAH TAKCHMOT (YHKUMACH-

2 =
HHHI  AHCTIEPCHACH ¢° YUYYH KyHMAATH HUWOHYAM opaduKaapian
¢oitiananunaiu:

S*(1—gq) < o<<S¥(1+¢)° g< 1 6yaranaa,
0<<o’<<S*(1+4¢%), g1 6Yarauna.
by

l-MHuEOJL Tacoaubnit mMukiop o=2 napamerp Gunad HopMax’
KOHYH G¥inua TaKcumraHTaH, n=25 XaXMJIH TaHJaHMa QIHHTaH. By
TaKCHMOTHHHT HOMablAyM @ napaMeTpH YuyH y=095 HLIOHWIHAUK
Ounan MUOHYY OPAJHKHH TORMHE.

6y epaa

|
Eunuw d(¢) =?p-_—0,4?5 TeHrauKaaH, D ({) pyuKUna KaasaniiaH

{=1,96 counu Tonamu3a. ¥ xonaa 6axo aHHKAULH Kyfinfaruua Gyaann:

=% ;2
§= \f?:t“ 7B

- 1,96=0,784, .
HUOHUJH OpaJInK, 3ca
v_ 4.5 - @ - v Evd
X—1t \,'E{a<‘¥.+f°_\ﬁ €kn (X —0,784, X+40,784).
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MacadaH, arap oIHHraH TaHaaHMa yuyH X==23 6§aca, y xonaa (1,5;
3,1) opaamk 959% HwWoHUWIHAMK GnAaaH HOMabAyM MapaMmerp a HH

Komaaiau.
2- Muc oa. Bol TyntaMHUHT HOpMaJs TaKcuMaaHrai X GeATHCHHHHD

HOMabJYM MaTeMaTHK KYTHAHWH @ HH y=0,95 HIWOHYIHIHK 6uaaH
faxomall y4yH HWOHYNE OPAJHKHH TONHHT. ByHla ¢=>5, TaHAAMaHHHT
ypra KuitmaTH X =14 Ba TanAaMa XaXMH n==25 GepHJiraH.

Eaw . @(!):% mynocabaTaan: @(f) =%=0,475, YKaapanaau

f==1,96 nn Tonamus. TonuaransapHu 7—!-—\% <a<7+t-—3~;— ra
KYAMH3I:

5 . 5 N
(14—1,96--\@, 144-1,96 __ﬁﬁ)

€KH

(12,04; 15,96)

HIIQHY/N Opa/JuKHH TONAMH3.

3-mucoa Bow TynraMHuar X OejdrHcH HOpPMad TaKCHMJAHKraH.
n=16 XaXMaM TanlaHMa GViinua Tandauma ypra Kuimat X=20,2 Ba
TaHAaHMa Vpra KBaApaTHK deTAaHHIl S==08 ronuaraH. Homabaym
MaTeMaTHK KyTHAHIIHM HUIOHYIH OpaauK épaaMnaa y=0,95 nmonuan-
JHK GniaH Gaxonasr. .

Eynuwm. ¢, ., HH XKaZBaAJaH TOMAMK3!
v=0,95;, n=16; tn_,;,=2,l3‘

BynapHu
X_tﬂ—l;‘r_;(_ﬁ<a<x+tn—l:v—\7ﬁ
dbopmyaara Kyiicak,
0.8 0.8
(20’2_2’13‘71—”5’ 20,2+2,|3-—-—Wﬁ) _

€KH
(19,774, 20,626)
xocua 6¥aaan. Wynnai kuan6, vomabaym a napamerp 0,95 uiwonuan-
JHK Bunal
19,774 <= 0 <2 20,626

HIIOHYIH OpaJuKia &Taju.
4- My ¢ 0J1. PU3NK KATTAAUKHH TYKKH3TA GUP XWN, GoFaMKMac yaual
HaTHKACHAA onnHraH HaTAXanapuuur ypra apudmernrn X=42319 pa

. TanNaHMa YpTa KBaApaTuk uerTMamulty S=>5,0 Tonuiran. Ynuanaérran

KaTTAJMKHHHT XaKHKHE KufimaTunn  y=10,95 HIWOHYNHIHK OuaaH
aHHKJAall TaJald KHJIHHAAH.
551



Eunw. ¥auanaérran KaTTaauKHHHr XaKHKHA - KHiiMaTH YHHHT
MaTemaTHK Kyruauurira Tewr. llyRuHr y4yn Macaga o HoMabaym
6V¥Aranga

a— S —
X—t =<<a<<X+!

S S
m—1; Jn n—l;v'—v(_ﬁ
HILOHYWIHAKK OpPaianFH €éplaMuia MaTeMaTHK KyTHAMWIHH GaXonalira
KeATHPHAALN.

Kaasaagan y=095 Ba n=9 6yiluua f,_, ,=231 un Tomamus.
Y xonpa

42319—231 -4 <<a<<42319+2,31.2

38,469 <@ < 46,169.

WlyHnait «knau6, v3Sanadrrad KaTTAJHKHHHT XaKMKHA KuiiMaTh
0,95 - nwonunHANK Gunan 38,469 < q << 46,169 HIOHYIN opaJinKia
éTaiu.

S-mMucoa. Bow rynaamuuer X GeArHcH HopMaJ TaKCHMJIaHTaH.
n=16 XaxMau rtaurauMa GyfAuua TaHAaHMA FpTa KBaApPaTHK
uetTNaHRiin S=1 TohrxnaraH. Do TYnAaM ¥pTa KBaAPATUK YeTAAHWIN G
Hh 0,95 HIONWIHAHK CGHAZH KONAa#AWraH HILOHUWIH OPaAMKHN TOTHHT.

Eunw. Bepuaraunap =095 Ba n==16 6yinya xaapaigah
g=0,44<I nn Tonamus. Tomwirannapan S(l—g)<<o<<S(l+¢q)
dopMynara KyaMA3 Ba ' '

1 {1 —044) <<o<<1(14-0,44)

s

€Ky
0,56 <<y << 1,44

HH XOCHA KHJIaMH3. :

6- M u c on. Bupop dusnk katrannrk 6urra ac6ob épaamuia 12 mMapTa
yadaHrad, G6yHpa yavawsapaars tacoauduit XaToAMKAAPHHHT ypTa
KBaaparuk YetsaHuliy 0,6 ra Tenr G6yau6 yukau. Ac606 aHHKAHIWHH
0,99 guronuannuK 6WAaH TOMMHT.

Eunw. Ac606HHHT aHMKJMIH yadawrapfiarn TacoSuuii XaTo-
JAHKAAPHHAT  Vpra KBaApPaTHK 4YeT/aHHWH GHAAH TaBCH(pIaHAIH.
Llyauur ydayn macana ypra KBaapaTUK HeTNaHWll ¢ KU Oepuarad
¥=0,99 dWoHYAHIUK OHNaH KOMIAHIHraH HILOHWIH OPaSHKHYE TONMHLITA
KeATHPURaAH. :

Kansaniau y=0,99 Ba n=12 Oyiiuua g=09 =M Tonamus.
S=0,6 Ba ¢=0,9 napun Qopmynara Kyiinb, uznanadiran opaJHKHH
TONAMHS:

0,6 (1—09) <<6<x0,6 (1-409)

0,06 <C6<1,14.
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- 10- dapexona Tonwupuru

[. Bow Tynaamuuur xopMan TakcumaaHrad X coH GeArHCHHMHT
HoMAbAYM MaTeMaTHK Kytuddmu a He 0,99 numlowuannuk OGuiad
Naxonalt yuyH HIUOHWIH OpAaJHKHH TONHHFr, OyHaa YpTa KBaipaTHk
eINaHHIl o=4, TaHnaMmauuer ¥pra KufimatiH X==10.2 pa Ttaunama
NDKMR r=16. '

A 7,63 <a<C12,77. :

2. Boll TYnAaMHHHAD HOpPMaJ TakKcHMaaurad X  GeJrHcHHMHT
MATEMATHK KYTHJIHIIMHE TaHfauMa ypra Kuimar Gyidua GaXocuHHHT
0,925 pionuanank Gunan aHugadrd (0,2 ra tedr 6ynalurad Tad/ama-
(MHT  MHHHMAJ XaXKMHNM TOMMHT. YPpTa KBaAPaTHK HeTJaHHIIHH
=15 ra TeHr nef onunr. T

K: n=179. :

3. Bow Tynamaad #=10 XxaXMaH TaHJAHMA QIHHTAH:

Bow TYnAaMHHHT HOPMaJd TaKCHMAAHraH Oe/fTHCH MATEMATHK '
KYTHAHUIMHA TaHAauMa YpTa KnfimatH 6¥duua 0,95 nmondanank Ouaau
HIDOHUWIH OpaJHK épaamMnia GaxonaHr.

A 0,3<ca<3,7. :

4. Bupop HH3HK KaTTaailKHH GOFJuKMac GHP XuJ aHHKJAuKAard 9 ta
yaualwl  Mabaymoriapu G¥iuva  JauaumapHuHr  ¥pra . apupMertuk’
wuiimatin X=30,1 Ba ¥pra xBajApaTHK HYeraaHdlwn S=6 Tonuara.:
Vauanaérran KaTTaJAHKHHHT XAKMKHA KHAMATHHM WILOHYNH Opa/HK
épaamuaa y==0,99 HiloHUINAHK OHIaH OaxonaHr.

K: 23,38 < o < 36,82.

5. bow TYNJIAMHHHT MHKAOpHH GeArHcH HOPMaN TaKCHMAAHTaH.
# XaMMAH Ttadiadma OViuda rtysaTharadH ypTa KBajfpaTHK YeTJaHuUL
S Tonuara. '

a) ¥praua KBaApaTHK YeTNaHHIL ¢ HH,

6) aucnepcuanu 0,99 yuioHunaundnk OHAaR KomaahauraH HILIOHYIH
OpalHKHH TONWHT, GyHaa n==10; S=5,1.

Hea) 0<o<14,28; 6} 0<a” << 203,92,

6. Butra ac6ol €paaMnAa (cHUCTeMaTHK, XaTONapcH3) OHPOp (PU3UK
kattanuk |0 wmapra Vauavras, Oydpa yavallpapaard Tacondgui
XaTOMapHKAT YpTa KBaApaTHK veTdasnu 0.8 ra tenr 6yaran. AcGob
amuKauruiy 0,95 nWoHdAnIUK OHAaH aHHKJAAKT.

K 0,28<co<C1,32. : .

7. Hopmaa Takcumnauran Gow TyniaMaan n=10 Xaxmin TadAaH-
Ma ofMHran Ba yiy YacToranap KaapaaW Ty3uArau:




MaremMaTuK KyTHAHI yuyH y=0,95 HIUOHYAMIHK OHJIAH HLIOHWIH
OpaJJHKHH TOIHr.

8. 10 ta GoraHKMac (3pkAu) YAuUaliap HaTHXKacuJa CTepkKeHb
Y3YHIHTH (MM} YYYH KYHHZATH MaBAYMOTJap oaunral: 23,24 23 25 25,
26,26,25,24,25. ¥avall xaTONUCH HOpPMaa TaKcumaanraw ae6 dapas

KMJHUG, CTepXKeHb Y3YHJAHTHHHHP MaTteMaTHK KyTIHWH YyuyH y=95%

Ouilal HIIOHYAH OPAJHKHH TONHHF.

K 23 8<a<254.

9. Arap 10 Ta OGoOFAMKCH3 VAYalidap HaTHKacHIa oObeKTraua
6yaran Macoda (M} yuys 25025, 24970, 24780, 25315, 24007, 24646,
24717, 25354, 24912, 25374 waruxanap onuHraH 6¥nca, ofbeKrraua
6yaraH macodaHHHr MaTEMATHK KyTAJHIWH yuyyH y=0,9 HIUOHYAUAHK
6unaH  HWOHYAH OpaluKHH TomHHr. DByHaa  §avawr  xaToiurw
o= 100 ¥pra KBaApaTHK uYeTJaHHLW OWIAH HOpPMaJ TaKCHMJaHraH Oe6
dapaz KHAHHaAK.

K 24948 << a < 25052

10- mycranua ww

I. Bow t¥nnamaudr X GenrncH HOPMan TaKcHMAaHraH. Arap ypra
KBaApaTHK 4YeTJaHHLE ¢, TaHAaHMa YpTa KuiiMaty X Ba TaHJaHMa
XaKMH n Oepuaran 6¥nca (o=5, X=16,8;, n=25), HoMaBayM
a MaTeMaTHK KyTHarWwHA 0,99 HMOHYIHAHK OuaaH OGaxonall ydyH
HUWOHUYAH OPAaNHKHH TOIMHT.

K 1923 < a<19,37.

2. ¥auawaapHaHur TacomHQHi  XaToAMKAapH VpTa  KBaAPATHK
YeTaanulin o=40 ™M O6¥aran Oupruna ac606 é&phamuaa TYNAAH
HHioHraua 6yarar Macopa 5 MapTa (Omp XMa WapoWTia) YaYaHTaH.
Arap §nvawnapHuur Ypra apapmeTHk kuiimarn X=2000 M skanaurn
MabiayM Oyica, Hulionrada Oyiraw a Xakukuit macodatu 0,95 nimony-
AHAHK Gniay 6axodall YuyH HLUOHYMM, OPAJHKHH TOMHHT.

A 1960,8 <7 a <2 2039,2.

3. NucnepcHacn HOMabAyM HOpMaJ TaKCHMaatran Goll Tynaam
MATeMaTHK KYTHIHION YYYH TaHRaHMa XaXMH n O¥fnda_y HIUIOHWIHAHK
GunaH WIOHYIH OpAJMFHHU TONUHr. Byuma n=25 X=24; $’°=4,
vy=0,95.

A 1,5744 << a<3,2256.

4. Bow tymnamaan n=12 Xa)XMJH TaHNaHMa OAHHMIAH:

x, | —o5|—oa|—02] o |02 | os |os | 1 |12 ] s

|
m v el oo o o] e [

Bow TynnaaMH4Hr HopMan TakcHMAaHraH GelPHCH  MaTeMaTHK
KyTHaHum @ Hu 0,95 HWoHYAMAHK GuAaH HINOHWIM opaiMK €paamnaa
GaxosaHr. '

K —0,04 <<a<0,88,
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5. Bol TYMAAMHHHT HOPMaJa TaKCHMJIaHTaH MHKAOpUil GesardcHaan
ANAEE 1 XaXKMJIH TaHdauma 6¥iuua Ypra KBaApaTHK YeTAaHHL
N roudhran.

Arap n=50, S=14 6yaca, a) ¥pra kBalpaTHK UETIAHHW G HH
0,99 pWOHWIHANK §uNad KOMAOBUM HILOHYWIH OPAJUKHH TOMHHT;

6) Xyaan Wy MabiyMorrap 6YiiHua IOKOpHIArH TaAalHH AHCTIEPCHA
yiyn Gamapunr, ‘ '

K: a) 7,98<C0<220,02; 6) 63,9<0” <4008 :

6. Bup xua aHukiInkaard 15 Ta yavawm OyfAuua YpTa KBaApaTHK
wertdaHdn S=0,12 Tomuaran. ¥Yauawr anuaurakwn 0,99 HUIOHYIHIHK
NHndiad aHHKJAHT.

K 0,03 <C0<0,21.

7. Bupop ¢usuk xatraauk X wu Gup-Gupura Gornuk G6ysimaran 4 Ta
fnualn HaTHKacuaa 28.6; 28.3; 28,2, 28,4 kuiiMaTfap oauurad. Yauaw
SATONMIH  HOpMas TaKcumorra, sfa  ne6 ¢apa3 Kuaub, Hopmas
TiaKeuMaanrad X tacoaHdui MUKAOPHHHT @ MATEeMATHK KYTHAKHLIH y4yH
05 % HwoHUAHAMK OuAaH HLIOHYAH OPaAHK TONUML.

A 28,11 < a<28,65.

11- §. Manore3anapuu [MUpcoHaHHT MyBOPHKAKK
KpuTepuiich GVinya TeKWUpHIL

X 6earnaun Gow Tynaamaad oanarad Xi, Xz,...,.X, Tanxsanma Gepnaran
6yaub, yHARr acocpAa  GowWl  TYMIAMHAHT  TaKCHMOT $yHKUHACH
xaknaary Ho: F(x) = Fo(x) acocuii ranoTezann Hy: F(:t} == Fo{x) KOHKY-
peHT TunoTesa OyaraHaa TeKWHpuw kepak OGyacud. X enru
KHAMATAAPHHH (— oo; m} =Ai, Ag—_—[a;; as),..., Ak_.=[ak:g; de_1),
Ar=[ai—1; + oo} opaaukaapra 6ynamus, a; TaHJIAHMAa KMHMaTAapH-
BUHT A; — opaluKjaapra TyWraH KufiMaTJapuHUHT COHM OYicii Ba

0= p=P(XEA). ¥ xonna

pr4prt.pe=1,
n+ne—4 ... ne=n,
w Fwrt ... fwe=1.

Kyfiuaarn craTHCTHKAHH aHHKNAAMH3!

& 2 & 2
(w;,—p) (,—np)
V’=n Y ———— = _
x§| Pi JEI P

Arap Ho ranoresa Ypunam 6Vaub, np;>=>5 6ynca, ¥ (k—1) —
030AJHK Napamald xu — KBajapaT TakcHMorT O¥inua TaxKcHUMAAHraH-
aup. ¥ 3

Arap Fo(x) rtakcuMoT QyHKUHANA [ Ta HOMAaBAYM OapameTpaap
G6yaub, yaap tadaanma 6Viuua 6axonanran 6¥aca, 0308AuK fapaXana-
pu ¢oHd (k—{—1) ra teHr 6¥naan.
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.. Onou TIHpCOHHHHr MYBODHKAHK KpuTepuficHHM aHukAafiMn3s. By-
. HHHMI YYyH aBBad o aHHKJMAHK JApaxacd Ba xu — KBajApaT TAKCHMOT
© Y4y KaZBaARaH xe_|; . HUHF P (Y > xp_1 o) =a GYnamuray KPHTHK
- KHAMATH TOMHAAAH. N '
Cyurpa TaHnaWMma Kuimatura k§pa Y’ XucoGnawagW, arap
_ }’2'{:1:,,_[;0l 6yaca, Ho runoresa Kabya KMAHHAAH Ba Gow TymnaMm Fo(x)
TakeUMOT ¢yHKuuAra sra el xucobnaHafiu, arap Y2>x*_l.¢ 6yaca,
-Hy rinoresa pan stuaanu. : '
Arap osonnnk Aapaxa 30 Aaw kaTTa Gyaca, KPHTHK KHAMaT HOpMaA
TakCHMoTAaH (olizanaund Tomunany.
l-Mucon X Gearunu Gowr TYynaaMAaH OIHHraH TAHJAHMAHHHT
_ CTAaTHCTHK TaKCHUMOTH Gepuaran: .

Ad] [0:5) | [5:10) [[10:15) {{15:20) [ [20:25) | [25:30) | [30:35) | [35:40) | [40;45) | {45,50)
n{ 2 | 12 8 | 4 { 14 6 16 2 i1 il

X GeATHHHHT TAKCHMOT QYHKUHACH. TEKHC TAKCHUMOTIa myBoduK Ekn
MyBodHK sMacaurknn 0,05 aHMKJHK papakach 6uaan [lupcorumar
. MyBOQHKAHK KPHTePHACH EpAaMUAa TEKILHPUHT.
E vy u S

A
n= 3 n=70

i

Kyfinnary xansadnn Ty3amus:

x | 25 | 75 | 125 | 175 [ 225 | 275 | 325 | 375 | 425 | 475
w 10029 |0171 | 0,014 | 0057 | 02 [ 0086 | 0,143 | 0,029 | 0,014 | 0.157

w,2%-:'0;029;—"@&-%:0,171; w3=-_%=0,114:
w0, = =0057; Wyt =02 w,—& <0086 -

W= =0143; w,=-£=20,029; wy=—-=0,014; w,,=-=0,157.

_ 10 -
X= 3 wX,=25-0020475-0,171 +12,5-0,1 14+

i=1 .
+17,5-0,057 +92,5-0,2+27,5- 0,086 +32,5. 0,143 4
+37,5-0,029+42,5-0,014 +47.5.0,157 =
=2,5(0,02943-0,171 45-0,1144-7-0,0567 +9.0,2+
+11-0,086+13.0,14415.0,029417.0,014 + 19.0,157) =
—24,49285; ' '

556

X’=2,5%(0,02949-0,171 +25.0,1144-49-0,057 +81-0,2+
+121-0,0864169.0,143+42256.0,029 4
. +289.0,0144 361 .0,i57) =782,67:

§P=XI_X =782.67 — (24,4285) ?== 782,67 — 596,75 = 185,92;
S= /18592 ~13,63.
X Geard yuys
b—.a
24/3

fyaraHunad g Ba b HY AHHKJAW yYYH KyAHAArH CHCTEMaHH Ty3aMu3:

{6—a)*

MxXy="%% =25

2 >

; 0{X) =

at+b
—y =24.43, . [atb=1886,
b_f=1363 ' b—a==47,16
2v3 ' : _ -
< (b=48,0i; a=0,85);
1 1
Py =4_7,1_€_0‘02]2‘
Hlynaait xuanb, S

0, arab x<<0,85, _
f(x) =10,0212, arap 0,85<Cx< 48,01,
0, arap x>>48,01,

6y epaa f(x) — X GENTHHHHN 3UYIHK DYHKUHACH. : .
Y 3uau f‘rexac TakcHmor 6¥inua X Gearununr [0; 5), [5, 10),.:, [45;
50) opaaukjnapra TyWHI 3XTHMOJIHKA2PHHH TOMAMKHS.

—5:0) [0:5) {5:10) {10:15) [15:20) [20;25)

Ai

P, o 0,088 © 0,106 0,106 0,106 . 0,106
Al [256:;30) [30;35) [35:40) [40:45) [45;50) [50:55)
P, 0,106 0,106 0,106 0,106 0,064 0

5

p=P(0<X<5)ap(0,85<<X<5)= S'o,ozlzdx=

0.85

=0,0212x |} =0,0212-4,15-=0,088.
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48,01
Pio=P{45<X<<50) =P (45X <48,01) = { 0,0212dx~

45

=0,0221x | %"'=0,0212+3,01 =0,064.

45

Y? g xucobaaln yuyH KyfiMAary KaaBajHH Ty3aMH3:

®; P; w~P; (w—~PF ol
Pi
0,029 0,088 —0,059 0,003 0,034
0,171 0,106 0,065 0,004 0,038
0,114 0,106 0,008 0,006 0,057
0,057 0,106 —0,049 0,002 0,019
02 0,106 0,004 0,009 0,085
0,086 0,106 —0,020 0,000 0,000 -
0,143 0,106 0,037 0,001 0,009
0,029 0,106 —0,077 . 0,006 0,057
0,014 0,106 —0,002 0,008 0,075
0,157 0,064 0,003 0,000 0,141
0,515
k { w;— P(- }2

Ulysna# knaud Y2=n. 3

S =70.0,515=36,05, wbhu

i

¥?=36,05.
xu — KBaaApaT TAKCHMOT XAABalHAaH MabayMKH

X1o—2—1: 005=X7, 005= 14,1

Y>> 14,1 6yaranu yuyn Goll TYMIAMHHHT TaKCHMOT (bynKunacu
0,05 auukank papaka OMAAH TEKHC TAKCHMOTTa MOC Ke/MafiiW AeraH
XyJocara sra GyJgamus.

2-Mucon. X Genrnad Gowi TYnJaaMaH oAMHraH TaHAAHMAKHHD
CTATHCTHK TAKCHMOTH GepHiras:

Ai| [6:3) | [3:8) | [6:9} [9:12] {12;15) | [15:18) | [18:21) | [21;24) | [24:27) | [27:30)

n H 3 4 6 11 10 7 5 2 1

i

X OeqrsHuHr TAKCHMOT (YHKUHACH HOPMak TakchMoTra MyBOHK
€k MyBotuk sMacaurunn 0,05 anukauauk Rapamacu Guaan [upcon-
HUHT MYBOODHKJIUK KPHTePHICH éplamiiia aHHKJIaHT.

|0

n. -
Eunw n= 3 n,=50, w,-——*-;‘—,t——_!,lﬂ ne6 oanb, Kyingard Kafm-
i=|

BaJHH Ty3aMH3:
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Ux, T s T as [ 75 Tios {135 [ 165 | 195 | 225 | 255 | 285
| w, [ 002 ] o006 ] 00801202 [020 o014 | 01000t o0

Y=3T—15 aamawTtupuwinn OGaxapcak, I Ba T? yuyH CTATHCTHK
FAKCHMOT KyRuaariva 6ynaau:

1 2 3 4 5 6 | 7 ) 9 10

w| 002 ] 006 008 022 o022 | 02 | 0141 01 | 00s | 002

T2 1 4 9 16 25 36 49 64 81 100

w | 002 | 006 | 008 | 0,02 | 022 | 02 | 014 | 61 0,04 | 002
e

T=0240,12+024 4048+ 1,14+ 1,2+0,98+0,8+0,36+0,2=5,5.
72—=0.0240.24 40,724+ 192455472+ 6864644324 +2=34,1.
X=3.T—15=3.55—15=15.
$2=9(TE—T") =34,65.

$=5_9.
Jemak,
( _ lx—l5]2
_ 89,3
f(x) - 5,9\!_2;8
x"ls.—u 6¥ACHH, ¥ Xonaa
5‘9 - y 1 y .
_ 1l Ta017.
[y =ggme © AOIT-p(w),

2

6y epaa ¢{u) =HV']2?“ e * 6§naau.

By dyHKuusHHHT KHiiMaTaapuaal (dolilananul ana OuTTa Kaasad
Ty3amns (hA=3):

X u ou) [ Kx) | Aix) X u oy) | fix) | kX

16 | —229 | 0,029 | 0,005 0,02 16,5 0,25 0387 | 0,066 0,20
‘45 | =178 | 0,082 | 0014 0,04 19,5 0,76 0,299 | 0,051 015
75 | —127 | 0,178 | 0,030 0,09 22,5 1,27 0,178 | 0,030 0,09
105 | —0.76 { 0,299 | 0,051 0,15 256 1,78 0,082 | 0,014 0,04
13571 —0,25 § 0,387 | 0,068 0,20 28,5 2,29 0,029 { 0,005 0,02

DHOK Ky#uaarH be

Pla<X<B) =d(f2)—0(2=4),
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(6y epra a — MaTeMaTHK KyTHJIHLI Ba

(opmyna €paaMuAa OPaJMKJAPra TYWMIW IXTHMOIAHKAAPHHH XHCOO

AaAMu3:

O (x)

=1
2n

P(0<< X <<3) =0,0154~0,02,
P(3 < X < 6) =0,0425 0,04,
P (6<< X <<9) =0,0905 0,09,
P(9< X< 12) =0,151 ~ 0,15,
P(12 << X < 15) =0,1946 220,19,
P(15<X<18) =0,1946 220,19,
P(18<c X< 21) =0,151 20,15,
P(21 << X < 24)'=0,0015 0,09,
P(24 << X << 27) =0,0425 ~ 0,04,
P (27 < X < 30) =0,0154 20,02,

Hartuxana xyifuaarn >xazeaira sra 6yaamus:

S

¥

e *d

!

Ail [0:3) | [36) | [69) | [%:12) |{12:15) [[15:18) [ [18:21) | [21;24) | (24:27) | [27:30)
P | 0,02 004 | 009 | 015 | 019 | 0,19 | 015 0,09 | 0,04 0,02
Ty3£ﬁg?nnarunapﬂau dolinanaunt, Y? wn xucobaall yuyH' KaiBas
w, P w—P; (w~P} S we's

P£

0,02 0,02 0 0,0000 0,00

0,06 0,04 0,02 0,0004 0’01
0,08 0,09 —0,01 0,0001 0,001
0,12 0,15 —0,03 0,0009 0,006
0,22 0,20 0,02 0,0004 0‘006

0,2 0,20 0,00 0,0000 0.02

0,14 0,15 —0,01 0,0001 0.00
0,1 0,09 0,01 0,0001 0’0[}07

0,04 0,04 ¢ 0,0000 o:oo

0,02 0,02 0 0,0000 0,00
0,0387

\ 0 (w,—p)? ’

Y2=n X —‘E-‘ﬁ—=50-0,0387=1,935;

Xt — KBAAPAT TAKCHMOT XKaABaMMAAH X g_,_ ). 00s==14,1.-
—_—2 = 0 A
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y* < 14,1 Gyaranu ydyH OO TYIMIAMHHHT TAKCHMOT yHKLHACH
10 AUHKIRINK Aapaxa Gunad HOpMan TAKCHMOTra MoC Kenald ferad

wyaocara sra 6§namus.
11- dapcxona TonWUPpUFri
X Gearuad Goul TYymnamAar OAHHraH TaHJAAHMAHUHI CTAaTHCTHK
LAKCHMOTH GepHATaH:

Al |[4.1:4,2) |(4.2:4,3) | [4,3:4.4) [4,4:4,5) | [4.5:4,6) | [4.64.7) [4.7:4,8) | [4,8:49) | (4.95.0)
3 4 5 - 8 -8 9 10

a, 1 2
X GenTHHMHF TAKCHMOT (YHKUHACH HOpMaJ TaKCHMOTra MYyBODHK

(KN MYBOMUK 3MACAHTHHH 0,05 aHWKJAMK japa)a OwniaH ITupcoHHIHT

MyBODHKJHK KPHTEPHHACH épaaMuiaa aHHKAAHT.
»K: Hopman TaKCHMOTra MoC KelajH.

_ - mycrakun ud
X Genruaw Ooln tyonaMiaH OAHHTAH TAHAAMAHHHE CTATHCTHR
TaKCHMOTH OepHirad: :
Al [0:10) | [10:20) | [20:30) | [30:40) [40:50) | [50:60)
s |1 14 15 10 14 16

X Ge/ICHHHHT TAKCHMOT QYHKIUHMACH TeKHC TaKCHMOTra MyBOMDHK EKH
myBoduK 3Macauruey 0,05 aHHKAHIMK NapaXacH 6usad [[HpCOHHMHT
MyBODHKJIHK KDHTepHACH €paaMuia aHHKJIAHT.

: TeKMC TAKCHMOT Gunias MyBOMHKAALWIALK.

2-2aB0paropus MQUWFYAOTY
YusauKau peepeccun TEH2AAMACURU IHE KULUK xeadparaap
ycyau épdamuda anuxsau

X Ba Y GeATHAM HKKv YauoBas Goul TYNAAaMAAH OMHHTaH 7 XamKMaH
TaHAaHMa GepuaraH GyacuH. (x;, y) KysaTHITaH KniiMaTnapiHi MoC
yacToTanapu OuaaH ywly KoppeaaLHOoH KalBaara SKONMALITHPAMU3!

Y -,
B % - Yy
X : el
*y Ay Bz e Plm N,
x3 ny e - fam fixy
X1 !lgl .l'l;2 P .I‘l[m ﬂ'.t[
4 i m
- .
Znﬁ Ry Bgy o gy n =-E Znu
. | i) ol
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Kyiiaarn Gearunawapan kupuramus:

- a
Y~ F=4 (x—%) onr '
s, (*—x) 3HT Knuuk xkBasgpaTRap yeyan Guja TONHATAR

u .
Y }Ii(H"rm{{ana gyt-"pu UH3MKJH DErpeccu TeHraMacCHIHp.
YUMRAH Oy TedrJaMaHH TONMHINHH COAAANAWITHPHII YuyH

. %= 4i—G
ST NS,
t hy
anmgmrupnmﬂap KHPHTHAAAH.

1 Ba 3 MOC paBuiuia S KX Ba y ..y
. N m

L{:TﬁpﬂapHHHF YPTalapHia XoANaluraH BapHayTanap
plguuou KaTopsap KYWHY BapHaHTaNapHHHHT aﬁu’p
ren, KOpHAATH anMaliTupHiiaapaal ¢oiaananus, uu
AMacHHH TONHWIAA KyAuAarn dopMmysafap ntlia

BapHalHoOH
hi Ba A2 nap aca
MacH.

3NKJK perpeccun
THAAOH .

—_ oy -
31 2 3 -
w'=— Xun,6 v =-—
lr"lvx'-=| b R 'ZI Uiznﬁl';’
,:

2° 7 —2 — —2
O, =u'—u, o’=y?-g
g, =

! ay
_ zZ 3 R ]
Y=v:ho4Cy, r=i=ti=!

ncrucru

Koppeasuwon 3 B

““3”"«’”'pperIZ*eca:usi}K1{3:s:nBa.FI MabayMoTIapH Gyiinua Y wunr X ra vy
s HTAAMACHHN SHF KHYHK a Tyrpu
"OITHHS, KBaLpaTaap ycyin Suaan
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> X 5 10 15 20 25 Ay
45 2 - - - °
55 - 5 — - )
o B . 5 35 5 45
- _ _ 9 17 27
- - ~ - 7 14
iy 2 7 12 47 i n =%
X 10 15 20 25 30 "
> 7
40 2 - - - ;
o 2 , _ B 10
60 - - 5 30 0 -
" - - B 5 6 i4
fy 2 7 19 45 2 n=l1
X1 55 20 25 30 3 5
> -]
T 4 1 - - - y
. ¢ 3 s B _ 10
35 — — 2 50 2 o
% - - . o 7 17
. _ _ _ 4 3. 14
. . Z 7 63 12 n =100
A 7 12 27 22 "y
100 ! 5 - - -
110 -~ 5 8 - -
120 — - 3 40 12 >
130 — — 2 10 5 ;
” - ~ - 3 4 14
n, 1 10 8 53 2 n=1
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13. y X 5 16 15 20 25 20 35 ny
we | — — 1= — 5 1 -
120 | — _ _ _ _ . R )
Mo | | 8 10 5 R R
160 | 3 4 3 _ A e "
180 2 1 _ 1 _ _ N .
n, 5 5 11 11 5 10 3 1t =50
* AN 13 18 23 28 33 ny
25 3 9 — — - 5
® - 8 4 ~ - 10
* - ! 9 5 - 15
% - ! 2 ¢ 15
65 —_ — 1 _ 4 5
ny 3 10 16 9 12 7t =50
15. ) X 30 . 35 40 45 50 '-.“y
46 9 6 . — — s
5% 2 8 10 - - 20
66 — — 32 3 9 44
I - - ¢ n 6 21
86 - _ _ ) 5 ,
“ i 14 46 16 20 | =100
16, ; X 33 38 43 48 53 58 "
65 4 8 1 ___ _ — "
75 - 4 4 9 _ _ 0
85 — 1 & P 1 _ 14
95 — — _ 1 5 _ 6
105 — — _ 1 4 i 6
115 — _ _ _ 0 . )
ny 4 13 11 10 12 5 Py
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_ 2 R
X a 7 11 156 19 ¥
— 10
6 5 3 - ~ _ %
16 7 10 1 - -
2% 2 18 15 20 - o
— 30 26 — -
% - 19 12 - 31
4 ~ _ - 21 7 |- 2
5 — — 1t =200
" 14 31 46 69. | 3 7
x
8 Xl s 50 55 60 65 70 7% ny
_ 8 2 1 1
30 — — -
35 — 1 6 22 33 10 3 7057
40 1 2 10 48 37 8 126
45 - 1 12 1 2 — - :
50 — 2 1 1 — - - )
‘ _ . —_ —
55 — - _ —
1 6 30 82 80 20 5 |nw=224
n.l
4 n
19. » X 0 i 2 3 y
— 20
0 18 1 1 - ot
3 1 20 - - B 20
— 7 12 — 19
) ~ _ — 20 20
12 ;“2 = ” 14 20 n =100
n#
20. X 0 4 8 12 16 Ry
! — 21
7 19 1 1 - ”
13 2 14 — -
19 — 3 22 2 - 27
A — 15 — 15
» ~ — —_ 21 21
> ; 18 23 17 21 # =100
”x
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21,

2,

24,

Y 1 2 3 4 ny
10 - 20 5 — — _ 25
20 7 15 3 1 -~ 2
30 - 3 17 4 — 24
40 — — 8 13 7 28
50 -~ — — 5 42 47
e 27 23 28 23 49 =150

X
¥ 150 165 176 185 195 fy
50 2 o _ . _
70 . — 2 — _ _ :
%0 - - 9 2 1 2

to - - 2 7 9 18

130 — - - 3 1§ 14

ny 2 4 11 12 21 #—50

Y X 20 25 30 35 40 Ay
10 3 7 - - — 10
16 - 12 5 ) - 18
20 - — 6 q .

.24 —_ — —_ 3 1 4
i - - -~ — 1 1
ny 3 19 11 5 3 2 —d]

X 2 36 . 4 5 & n
2 5 10 — — — 5

4 — 13 10 10° — 33

6 — - 18 16 - 34

8 - - — 2 2 4

10 - — ~ - 1 1

Ax 5 23 28 23 3 n =87

568

2. 3 X 10 20 30 40 50 ay
10 T I7 10 - —- 34
20 — 23 12 5 — 40
30 — 10 5 '3 2 20
40 - - 2 2 1 5
50 — — — — 1 1
a 7 50 29 10 4 n=100
26, X 5 15 95 35 45 fy
D) 3 14 - - - 17
12 — 16 18 — - 34
29 _ - 20 10 1 41
39 - —_ - 6 2 8
A 3 30 38 16 13 fn =100
27. » X 1 6 11 16 21 ny
5 3 10 - — - 13
10 4 1 10 — - 25
15 - 5 15 10 - 30
20 — - 11 10 4 2
% - — - 4 3 7
e 7 26 36 24 7 A =100
28, > b ¢ 4 6 3 10 12 fiy
3 7 21 10 ~ — 38
8 _ & 15 10 — 30
3 - . 1. i0 4 25
18 — — - 4 3 !
™ 7 26 36 % 7 "1 w100
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BT 3 7 1 15 19
2 2 4 — — —
6 - 3 5 — —
8 - - 5 35 8
10 - — 2 8 17
12 - - - 1 10
n 2 7 12 47 32

30 ’ X 2 5 8 1 14 17 n, ‘
1 2 n — - — — 6
6 - 6 3 - - - 9
1 - - 6 35 4 — 45
16 - 7 = 2 8 6 - 16
21 - — — 14 7 3 24
a, 2 10 T 57 17 3 | w100

12- nazopar wwu

L1 X Tacomnduit Mukiop F(x) TakenMoT (yHKUMACH - opkaan
Sepuaran:

0, arap x<C I,
Fl)=] --(Bx+x—4), arap 1<x< 2,
1, arap x>2.

3uuank dyuxuna f(x}, M(X), D(X), 6(X) napHn Tomuur.

F(X) Ba [(x) pyaKUAANADHHUAT FPADHIHHN YHIHMT.

1.2. HopMan takcumnawran X tacoanduii MEKIOPHUHT MaTeMaTHK
KyTHJIniin 0 =2 Ba ypra KBaapaTHK 4eTNaHuwin ¢ =6. P(4<< X <<9) nu
TONWHT.

1.3. HopMan TakCHMOTHUHT HOMabAyM MaTeMaTHK KYTHIHWN g HH
¥=0,95 HLWOHYIHIHK Bunan GaXonall yUyH HLIOHUIH OPAJHKHH TOMHHT
(X=7469 n=25; 6=2,5).

2.1. X raconntuii Muxaop F(x) TakchMor OYHKUHSCH GuaaH
Gepuaran:

1

0, arap x=<g —%

F{x)= 5x+1, arap —-é—<x£ 0,
I, arap x>>0.

570

Snuank dyuxas f (x), M (X}, D(X), o (X} napun Tonuur Xamaa F (x)
na f{x) OYHKUMATAPHMHT rpaduKNapUHA YH3IHHT.

2.2. HopMan takKcHMAanran X tacolutHit MUKAOPHHHAI MaTeMaTHK
KYTWIHIOR @=3 Ba ypTa KBaApaTHK ueTAaHuln o=2, P(3<CX<10)
telf TOIHATL.

2.3. HopMaJl TAKCHMOTHHHAT MaTeMaTHK KyTHAAIWM g HH 0,95 HiIoHu-
JHANK GHAAH GaX0onail yuyH HIWOHWIM opanunkuin Tonudr (X=7470;
n=25, 6=23). :

3.1, X rtacoaubuilt mukaop F(x) TakcuMor ¢ykuusacs OniaH
() pUAraH: '

0, arap »<{ —n,

= X 8
Flx)= V2 cos—, arap-— < r<,

1, arap x>—;i.

3nuauk pyskumn f(xy, M(X), D(X), o(X) Aapnn Tonuur Xamia F(x) sa
f{x) DYHKUMSARAPHHHT TPAPHUKAAPHHA YHIHHT.

3.2. Hopmaa TakcuMmaaHnran X Tacognduit MUKLOPHHHP MaTeMaTHK
KYTHAHIUM @=4 Ba ypTa KBaZaTHK YeTAaHHWH g==2. PO <X <9} Hu
TOIMHHL.

3.3. HopMal TaKCHMOTHHHF MaTeMaTHK KyTUHUIH g HH
y=0,95 HLWOHYAHAHK OnNaH BGaxonali yUyR HUWIOHUIH OPANHKHH TONHHT
(X=74.71;: n=49; 0=23,5).

4.1, X rtacoaHduil MHKAOp TaKCHMOT ¢yHkuusacH F{x} O6uaaH
Gepuara:

0, arap x=£ 0,
F(x) = %’, arap 0< x<C4,
1, arap x>>4.

3nwituk pyHKuRA f(x), M(X), D(X), 6(X) 1apan ToMHHT, Xamua F(x) Ba
f(x) OYHKUMANADHAHT rpa@HKIaPHHH YU3HHT.

4.2, X rtacoaudii MHEIOP HOpMas KORyH OYfnda TaKCHMIAHPaN,
YHuHr MaTemaTuK KYTHAWLIH g==35, ¥pTa KBaapaTHK ‘'teTiatliliii
g=4, P{2<zX<Z10) HH TODHHI.

4.3. Hopman TaKCHMOTHHHI MareMatnk  KyTHAHINN o )
vy=095 HulokuauNHK OnAaH Gaxonall yuyH HWOHWNL  GpiiHKHK
Tomuear (X =74.72. n=064, 0=4).

5.1. X taconufufi MHKAOP TAKCHUMOT ¢yHKUHACH F{x} Ounau
Sepuaran:

0, arap x= 4,
Fixy= ﬂz:‘i arap 4<x< 4o,
{, arap x>=4e.
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Suwauk Gyuruns f(x), M(X), D(X), o(X) napuu Tonuur xamaa F{
‘Ba f(x) OYHKUHAAAPDHHHT TPAPHKJIADHHH YH3HHT.

5.2. Hopman TaKCHMJaHTaH X tacoanduil MHKAOPHHHT MaTeMaT
KYTWIHIWH ¢="06, ¥pTa KBaApaTHK YeTaaHun ¢=2. P(4<CX <12}
TORUHT.

335 HopMan TaKCHMOTHHHr  MaTeMaTHK KYTHIHIIM @
v=0,95 HLOHYANAHK 6UJIaH KOVIAHANTaH HWOHYIH OpPaHKHU TONH
(X=74,73;, n=81; 0=4.5). P “-

6.1. X Taconudmnil MuKROp TaKcHMOT GyHKUMAcH F(x) - Guna
GepuAaraH: :

0, arap x< 0,

A
]
o

Fx)= %(2x2+x), arap o<<x<t 1,
I, arap x>1.

3uunuk dynkuus f(x), M{X), D(X), o(X '
; , , JlAPH# TOTH
f(x)sgap;uﬁr rpaduKkIapHHE qusnn&( ) nap : r xawna F(x) ea
2. X TacopHdpuil MHKIOP HOPMAJ KOHYH Oyiinda TaKCHMAAHraH
MaTeMATHK  KyTHAHIMH  g=7, §ypra  KBaIpaTHK YeTAaHHLIH
0=§.3P(3H<X<10) Hit TOMHHT.

. 6.3. opMasJ TAaKCHMOTHHHI MaTeMaTHK KyTHNHIUIH @
vy=0,95 HUIORUAHANK GuiaH Gaxonalit yuyH ML ur
(X=7?;4,7)3(; T S yHuy OHYJIH OpPaUKH# TONHHE

1. Ta
Sepunrar coaupiit MHKLOP TAKCHMOT (PYHKLHACH F(xl Onnan

0, arap x< 0,
Fix)== %(x3+x), arap 0<<x<< 1,
- U1, arap x>1.

3nuanx dyukuus f(x), M(X), D(X), o(X) napuH TonuHr XaMmaa F(x) Ba
f(x) HHHT rpadHKAZPHHH YHIHHT.

7.2. HopMan TakCHMAaHra# X tacoanuil MHKAOPHHHT MaTeMaTHK
KyTHARIUM a=28 Ba YpTa KBaApaTHK 4eTJaHnlln ¢=>5, P(3<x<C13)
HH TOMMHT. '

7.3. Hopman TakCHMOTHHHF MaTeMaTHK KYTHAHWHE Q HA
v_=0,95 HLUIOHYIHAHK OunaH faxonall YUyH HILEOHYIHW OPAJHKHH TOMMHT
(X=74,74; n=100; 6=5). . ' '

8.1. X rtacoamdnA MHKIOP TAKCHMOT QyHKUHACH F{x) OuaaH
Bepuaran: '

0, arap x._<~_d,'
' I
F(x) = 3x+2x, arap o<Ix T,
1l, arap x,‘::-—:;_
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Anaaex pyrraun f(x), M(x), D(X}, o (X) nrapHu TomMHT XamAaa F(x) Ba

J(v) 1taur rpaUIrHHH YASHHT.
8.2. HopMan Takcumianrad X TacoaHbuil MHKIOPHHHF MaTeMaTHK
wyrnanwy =9 Ba YpTa KBaApaTHK HeTIaHHLIM o=06. P(5< X<14}

i TOIHHE.
%.3. HopMan TaKCMMOTHHHT ~ MaTeMaTHK KYTAJHWH a HH

y 0,95 nioHYARARK Gunan Gaxonaw y4yH MUIOHYIH OpaJUKHH TO-
mnr (X =74,75; n=121; 0=5.5).
9.1. X tacogudbuil MHKIOP TaKCHMOT Ppynkuusaca F{x) Ouaan
GepHATAH: )
0, arap x<C 0,

Flx) = 231’:1;, arap 0<xé_%.

1, arap x}—g—.

Suanuk pynkuns f(x), M(X), D(X}, 6{X) napHu TonmuHr XamMaa F(x) Ba

f(x) GYHKUHSAAPHUHT rpaduKIapHHH UH3HHT.
9.2, X Tacoandpufi MHKAODP HOpMal KOHYH 6yiinua TaKCHMJAHTaH,
MaTeMaTHK KyTHAHWM a==10, ¥pra KBaipaTHK dyeTAaHUlH c=4.

P(2<zx<13) HH TOMHHT. :
9.3. HopMan TaKCHMOTHHHT  MaTeMaTHK KYTWIAHWH a  HH

v=0,95 HUIOHYIHAHK Gunal Gaxonall yuyH HIIOHWIHJIHK OpajlHFHHU

tompur (X=74,76; n=114; 6="6).
10.1. X Tacofxdunii MHKAOD TAKCHMOT pynkuuscy F(x) OGuaad

Gepuaran:
0, arap x<. 1,

Flx)= lﬁ(x2+3x—4), arap l<<x< 2,
I, arap x>2. '

3uuank dpyskuua f(x), M(X), D (X), ¢(x) napHH TOHHr XaMAa F(x) Ba

f(x) NapHHHT rpaduKAAPHEH YH3HHI.
10.2. Hopmaa Takcumnauran X TacoAHdHi MHKAOPRHHT MaTeMatHk
kyTHAnLy a=11 Ba {pra KBaApaTHK YeTJaHHIK 6=>5. P(7T<x<17)

HH TOTMHT.
10.3. Hopman TaKCHMOTHHHT ~MaTeMaTHR KYTHJHWH @  HA.

6= 0,95 noHUAHIRK Grian Gaxonaw yuyH HIIOHYIH OpaJluKHH TOMHHI

(X=7491; n=729; 0=13,5). L
[1.1. X Tacomu@puil MHKLOP TAKCHMOT (YyHKUMACH F(x) Onnan

Gepuiran:
0, arap x=< _;’T
Fix)= _;_ #®x—1), arap %<x€ 2,
1, arap x>2.
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e e —

3utaux dyrkuna fix), M(X), D(X), a(x) Napun ToouHr XaMAa F(xy ™
f(x) DYHKUHANAPHHAT TPaHUrHAH YUIHHT.
I1.2. Hopmaa takcumaairan X Tacoan®uiit MHKIOPHHHT MATeMaTH)

KYyTRAHIM =12 Ba ypra KBaApaTHK vewlaHuwn o=4. P(7<Cx<<18)
HH TONMUHT.

11.3. HopMan TaKCHMOTHHHT MaTeMaTHK KyTHJHIUH @  HH
y=0,95 HWOHWH/INK OHaaH Oaxonall YYyH HIUOHYAH OPaJHKHHK
TofinHr (X=T74,77; n=169; ¢=§6,5).

12.1. X raconuduit MHKIOPHHHT TAKCUMOT QyHKuMACH F(x) Guaak
Gepuaran:

0, arap x<{ —1,
Fixy=1+x+1, arap —1<x< 0,
I, arap x>>0.

3uaank dyaxuasc f(x), M(X), D(X), o (x) NapyH TOMHHF XaMaa F{x) Ba
f(*) QYHKUHANAPHHAT rpadHUKAAPHHA UH3HHT.

12.2. Hopmaa TakcuMaanran X tacoandiii MHKAOPHHHI MaTeMaTHK
KYTHAMUIM a=13 Ba ypTa KBAApATUK YeTNaHUIIH ¢=>5. P(O<<x<C18)
HH TOIHHF.

12.3. HopMait TaKCHMOTHHHI MaTeMaTHK KYTHJIWLWIHE @  Hu
0=0,95 nllonuwinauk Gunan 6axonall yuyH HIIONWIH OPATHKHH TONHHT
(X=74,78, n=196; 6=7).

13.1. X raconuduit MHKAOP TaKCHMOT dyHKUHSCH F(x) 6nnan Ge-
prATaH:

0, arap x<{ 3
Flx)= Iné, arap 3<x=g 3e,
I, arap x>=>3e.

3nuauk oyskuns f(x), M(X), D(X), o(x) aapun Tonuar, XamMaa f(x) Ba
F(x) dyHKOuANaPHHHT rpa@HKIAPHHA UH3HHT.

13.2. X Tacoanuii MUKIOp HOpPMaJa KOHYH (¥ilMya TaKcumaaHras,
MaTeMAaTHK KyTHAHIIA a=14, ¥pra KBaApaTHK vYeTAanHWA ¢=09,
P{ll «<<x<<17) HY TOMHHT.

13.3. HopMan TaKCHMOTHHHI MaTeMaTHK KyTHJAHINM @ HH
$=0,95 nuworuanank Gunan 6axonaly ydyH HUTOHYAR OPANHKHH TOMHHT
(X=74,79; n=1225; ¢=7.5).

14.1. X Tacomuduii Mukaop Takcumor ¢ymxuuscH F(x) 6uaawn
6epHJICaH; '

0. arap x<g -i—:rc,

Fix)y= cos2x, arap —i—n(xéﬁ-

I, arap x>>n.
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b pynisima (6, M(X). D(X), 6 (x) aaphu Tomuar, xamaa £ (x) sa

“')1.l;b}i"Ks?’!rﬂ?ﬁﬁﬂnrﬁrﬁiﬂﬁgaﬁ;ﬂa:“ﬂzgu Gyinda Tamcumanilg,
\lilll‘h1;:1:|1;( KyTHAKWH a=15, ypTa KBaAPaTHK HeTJAHHWH =5
- TOIHHT.

P(I')i-i.ﬁ‘{%llz)pt:;no TAKCUMOTHHHT ~ MaTeMaTHK Ky'm;nuﬁr;“ 'fonul:;
11,05 HIWOHWILAMK Gunax Gaxonalli yHyH HLOHYIH Op

N =748 n==256; 0=8).
15.1.X TacoaM(pHA MHKALO

Oepilirai:

p TaKCHMOT PyHKUHACH F(x) oOunnad

0, arap ¥x<s —1,
Fix)y= -;—(x—l—l), arap —1<x< |

1, arap x>1.

SuakK pynkumsch f(x), M(X), D{(X), o(x) napHH TONUHT XaMAa Fi{x) pa

YH3HAC.
] KiHsIapHUAF rpadrKnapHbn .
“x}lg)%ﬂl-lopmaﬁ rakcHMAaHraH X Taconan@uid MUKAOPHHET mMaTeMaTH

KyTHARWM a=16 Ba ypra KBaApaTHK uYeTTaHHUUIA o="6. P(2<x<C9)

KT,
" T1053 HopMaJ TaKCHMOTHWHL ~ MATEMATHK KYyTHIHIOK @ HH

¥ = 095 HILQOHYJAHMHE 6HJ13H Gaxoﬂam y"ly]‘l HILQHYAK Opa.ﬂHKHH TOMUHT
* !

¥ = M = 9. =8,5)
(X_lg“l’.gl)’(nmc%inq;m MHKAOP TAKCHMOT (PyHKUHACH F(x) Gunan

fepuarak:
0, arap x<£ 0,

F(x)= —’i—j—, arap O0<x<C 3,
1, arap x>3.

3yuank pyHkausce f(x), M(X), D(X), o(x) napHy TOIHHE XaMAd F(x)Bsa
f(x) PynkuaanapHuur rpauKAaPHHA TH3HHT. —

16.2. Hopmaa TakcHMaaHraH X racoaudun MHK.U.OPHP e
KyT'H.TIL:]I.I:'lH a=17 Ba jpra KBajpaTuK YETIaHHUH 0= 1. P
HH TOIUHKT. _ )

3. HopmajJi TAKCHMOTHHHI MaTeéMaTH ‘
=(1)69:; Hl.LIOHﬁJ]HJIHK SuiaH Gaxonall yYyH HLUIOHUAH OPAIHK
X—74,82; n=324; 0=9). o
( 17.1. X Tacomndui MuKAOD TaKCHMOT Ppyurunncn Fx)

. GepuaraH:

KyTHaWIlM g HU
W TOWKHT

Guiat

0, arap r< 2,
L 1 <3
F{x)= —2-,32—‘3x+2), arap 2<Cx <
1, arap x>3.
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3uunuk GyHkunaAcH f(x), M(X), D(X), o(x) napHH TORMHT Xamaa F(x) Bai
f(x) QyHKIRARAPHUAT FPadUKAAPHHH YH3HHD. !

17.2. Hopman TaKCHMIaHraH X Tacoiu@uit MUKIAOPHHAT MaTeMaTuK'
KYTHAHIIH @= 18 Ba ¥pTa KBaApaTHK YeTAaHHILH g = 6. P{10<<x<22).
HH TOMHHT, ' '.

17.3...Hopmsan TaKCéIMOTHHHI‘ MaTeMaTHK KYTHAHIUH @ HH v=0,95i
HWOHWIHAHK OuNaH  faxonall y4yH HINOHYAH OPANHKHH TOMHEE
{X==74,83; n=381; 6=9,5). g '

18.1. X racomudmit MHKAOP TaKCHMOT byukunsacy F(x) OGnaan
Sepuarau:

i
0, arap x<C 2, E

Fix) = %x—-l, arap 2« x4,
I, arap x> 4.

3uyank gyHxumscy f(x), M (X), D(X), 6(x) napuu TomuHr Xamaa F(x)Ba
f(x) PYHKUHARAPHHHT TPadHKAAPHHH YU3UHT.

18.2. Hopmaa Taxcgunanraﬂ X Tacoampmit MHKAODHHHT MaTteMa-
THK  KYTWJAHWIH a=19 Ba ¥ypra KBaZpaTHK YeTNAHHIIH ¢—
P11 «Zx<223) uu Tonmur. P o=7

(1)8956; Hopuman gal{cumo’muﬂr MATEMAaTHK KYTHAHWH aq HH
¥ =0,90 HIUOHUNUIHK OHAAH Gaxonall yuyH MUIOHYAH OPaiInKh
(X=74,84; n=400; 0=10). i PUHICHIL Tommir

19.1. X Tacomnduii MEKIOp TaKCHMOT BVHK u
UmAcH Fix) & M
GepHAaran: ) , by (x) épramuna

0, arap xg%,

Flx)=11
{x) 5 (2x+x~1), arap —,i,—c:xé I,

1, arap x> I.

3H4ANK pyHKunsACH f(x), M(X), D(X), 6(x) TapHU TonHHT XaMaa F(x)ea
f{x) OYHKUUANADHUHI TpadUKIADHHH HH3HHT.

19.2. X Taconudpuii MHKIOP HOpPMAA TaKCHMJAHTaH. YHHHF
MaTeMaTHK KyTHWJIHIM a==20 Ba ¥pTa KBaApaTuK YeTJaHHIWH ¢=7.
P(13<Cx<224) Hl TomuHr. .

19.3. HopMan TaKcuMOTHHHIN MaTeMaTHK KyTHAMIIM a  Hu
y=0,95 HWOoHYIMINK GrAaH Gaxoall YaYH HiIOHUAM OPANHKHH TORHHT
{X=74,85; n=441; 6==10,5). '

20.1. X racoanduit MuKaop Takcumor dymKumsicn F(x) épramnsa
Gepuaran:

A

0, arap x< 0,
2
Fx)= xT, arap 0<<x< 2,
U1, arap x>2.
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Huank dyakousck f(x), M(X), D(X), o(x) napHi TonHHT XaMmaa Fi{x)
1 f{x) OYHKUUAAAPHHHT rPadUKIAPKHH UH3HHT.

20.2. HopMaa Taxkcumaairan X taconHPuit MHKAOPWUHHHI MaTe-
ATHK KyTuauwk g=21 Ba ¥pra KBaApPaTHK UEeTNZHHIWH g=9.
(9« x<Z15} HH TOMHHT.

20.3. Hopman T7TaKCHMOTHHHT MaTeMaTHK KYTHJHWH & HH
=={(),95 WITOHYNHAUK GHAaH 6axonalll yUyH HLWOHYAH OPaJTHKHH TOMHHY
X==74,86; n=484; o=11).

21.1. X Tacoauduil MHKAOpP TAKCHMOT (yHKUMscH F(x) €paamuna
:pUATAR:

0, arap x= 0,
Fx)= —l‘g(x3+2x),arap Decx<C 2,
1, arap x>=>2.

HUNHK dynkuusicn f(x), M(X), D(X), o(X) napnn TonuHr Xamaa F (x) Ba
‘x) $yHKUHAAAPHHHT rpa@HKNAPHHH YH3IHHT.

21.2 Hopman TakcumiaHrad X tacoaupuii MHKAOPHHHI MaTeMaTHK
yTHAMIH a=22 Ba YpTa KBaApaTHK YeTannuwH ¢=38. P(10<CX < 18)
H TOIHHT.

21.3. Hopman TaKCHAMOTHHHT  MaTeMaTHK  KYTHJIHIOH @  HH
=0,95 HiloHWIHAHK Onaak Oaxoiall yUyH HUTOHYAH OPaJHKHK TONKHF
X=7487; n=>529, c=11.,5). )

22.1. X tacomudpuit MHKAOP TaKCHMOT (yHKUMACH F(x} €paamuia
EPHATAH:

0, arapx<2,
Fix)= In%. arap 2 <Zx<2e,
1, arap x> 2e.

HUAHK PpyHKURACH f(x}, M(X), D{X), 0 (X) napun Tonuur xaMpa £{x) Ba
(x) QYHKUHAAAPHHHI FPabHKAADHHH YHU3IHHT.

22.2. HopmaJs takcumaanrad X tacoguduil MHKAOPHHHT MaTeMaTHK
YTHARIH a=23 Ba ¥ypra KBaapaTHK YeTJAaHuWH o=9 P{ll<
= X <2 20)HH TOIMHHT.

22.3. HopMan  TaKCHMOTHHH[  MaTeMaTHK  KyTHAHILH @ HH
=0,95 HwoHYaHAHK SusaH 6axonall yuyH HIOOHUAH OPAAHKHH TONHHF
X=74,88;, n=>576; 6=12).

23.1. X tacoaudui MHKAOP TaKCHMOT YHKUMACH €paaMuaa
epHAraH:

0, arapx<l 0,

e fy i X kil
Flx) = Af2 sing, arap 0<<x < 7,

l,arapx>%‘
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- 3uanK bynKumscH f(x) M(X), D(X
, , ,o(X)a :
f (5)3¢g“;ﬂﬂ_ﬂﬂapﬂnnr rpat;lmma]gm)m lfua)uﬂi.pﬂn TONMEr Xana F(x) 'i
. TAaCOAHGHH MHKAOP HOPMAa KOHYH 6VilH4a TakcHMA '
MateMaTHk  kyTHIHWIR @=24 Ba JypTa KBaApaTHK qun::;z
0=2131.3P}({13<X<:25) HH TOMHHT. : :
0. HopMan  TaKCHMOTHMHT  MaTeMaTHK  KyTHAHLI '
v=0,95 HWORYNIHK Buian Gaxonaiu ) OpaTKHH-TOTH
= YYYH HIUQHYIH O : ;
(R=74.8% n=625; g=125) ’ pasiRs Tom
6epn.n.ra.nz TacoAH(HIl MUKIOP TAKCHMOT cpyuanﬂcn F(x) épaamm)

0, éra]jxé 0,

Flx)= i/},arap 0<<xsg 1,
l,arap x> 1.

3uuauk pynxunacu f(x), M(X), D(X .
1 1 A LR [ X fa

f{x):2 (QYHKUHANA PRANT rpad}nma]gm)m LEH:-!)HHI‘?H" ToHT Xawaa Fx)

4.2. Hopman Takcnmaanrad X tacosuduii MHKAOPHHHT MaTeMaTk

( .
24.3. HopMan - TaKCHMOTHHHT  MaTeMaTHK Kym.numu a r

v=0,95 HWOHYAHIHK GHaan Gax
(X=749, n=676, a=13). Al yUyH HILOHTMN OPa/THKHH TONHH

25.1. X Ttac 5 _ _ )
Geprnrai: OLHOUA MHKIOP TAKCHMOT GYHKHuscH F(x) épaamua

Flny=11 :
) (2 1), arap —p<x< 2,

I, arap x>2.

3uunnk dyHkuusacH f{x), M(X), D(X |
, , vo(X '
f(x) dbyHruusaapayHr rpa¢ukna|(3nl){u _‘::H;H‘:I-I?PHH rotune xauaa Fx) e
2. Hopman rakcumaarran X taconndnii MHKLODHHHT MaTeMaTH

KyTHAHIIA g==3 Ba ¥pT
TONHHT, YPTa KBAApaTHK UeKAAHHIIH ¢=5. P(4<<X<(7) u

25.3. - '
B l’ll-Liuopi\ala.n_ ~ TAKCHMOTHHHI @  MaTeMaTHK  KYTHAHUIWH
y=0, OHYMH/IUK OH/aH Gaxonalll ydyH HIIOHYAR OpPaTHKHH TOMHH

(X?(s??'g)?; n=784, c=14).
ﬁepﬂn‘raﬁ: TacoaHpud Mmmop. TaKCHMOT dyHKUMACH F(x) épaamui
0, arapx<g 1,
. | :
Flx)= ?(xa-—-x), arap | <<x<C 2,
{,arap x>2,
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Wtk gyrkumsien f(x), M(X), D(X), o(X) napHu TOMUAL XaMia Fix)

i [ {x) QyHKUHARAPHKET rpadUKnapHHH HH3HHT.

262 Hopmada Takcumianrad X tTacoanpuii MHKAODHHHT MATeMaTHK

Ky JUHILE @=4 Ba YpTa KBaJpaTHK HeTAAHHLIH g=3. P(3<cX<1l)
HI YOHHHT.

6.3, Hopmaa  TAKCUMOTHHHT “MaTeMaTHK KyTHJAHIOM & HH

v 0,95 MIWOHWIHAMK 6unad Gaxonall YUYH HINOHYWIH OpafHKHH TO-
iy (X =74,93; n=3841, g=14,5).

27.1. X tacoandull MHKAODP TaKCHMOT pyurunacn F(x) épaaMHLa

fepUAraH:

0, arapx =2,
F(x)= % (x?—x—2),arap 23 3,
I, arap x>3.

Sk pyrkunscH f(x), M(X), D (X}, o(X) napHuH TOMNHHI XaMaa F(x)sa
J{x) $YHKUHANAPHHHT rpadHKIADHHA YH3UHE. '

27.9. HopMan TakcHmaanrad X raconnduil MHKLOPHRHI MaTeMaTHK
kytHauln a==5 Ba YpTa KBAJIpaTHK qernamauH o=4. P(2<<X<C1l)

Y TOMHHT. _ :
27.3. HopMan  TAKCHMOTHHHP - MaTeMaTHK KyTHJNIWH @ . HA

y=0,95 HWOHWIHIHK GunaH 6axonalll YUyH QILOHYIH OpafHKHH TOMUHT
(¥ =7494; n==841; ¢=29).

28.1. X Tacomauduil MAKLOP TaKCHMOT (yHKUMSACH F(x) épaamuia
(¢ pUATaH:

0, arapx=g —%.
F(x) =Ycosx, arap ~%<x€0.

1, arap x=>0.

3uannk dyukuusc f(x), M(X), D(X), o(X) napsu TONHHT XaMia Fix) pa

J(x) $yHRUWANAPHUHT rpaduKaapUHH UH3RHT.
28.9. HopmaJs TaKcuMaanrad X tacoddGHil MHKAOPHHHT MATEMATHK
KyTHAHIUH a=0 Ba ypTa KBaApaTHK yetnanuWH o¢=3. P{6<<X < 16)

HH TOTHHT.
98.3. HopMan  TAKCHMOTHHHL ~ MaTeMarHK KYTHAKWIN & HH

y=0,95 HUIOHWIHNKK ORIaH 5aXoall y4yH HLIOHUAN OPAAHKHK TOIKHT

(X =74,95; n=784; 6=28).
99.1. X Tacomuduil MHKAOP TAKCHMOT (PYHKUHACH Fix) ¢phaMnna

fepHAraH:
' _‘9, arap x< 1,
Flx)==1] x—1, arap l<x< 2
1, arap x>2:
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3uunuk dyreunsch f(x), M(X), D(X),a(X) n
, , , apHu TOMHHF
Fx) CI)Q)!HIEfILlHHJIapHHHI‘ rpadprKIAPHHH '-EHE?HH[‘.p HBr Xamna F(x) ba
2. Hopman Takchmaanrad X tacoiuduii MUKIOPHUHT MaTeM
KYTHAHIUH a= ¥ : a5
Hz; AL 7 Ba ¥pTa KBadpaTHK YeTHaHHlWH 6=3. P(5<X<I13)
29.3. HopManl  TAKCWMOTHHHT  MaTeM

_ aTHK  KYTHJAHWHK @ HH
y=10,95 nwonunuauk Guaau Saxomalu yu

006 o YUYH HIIOHYWIH OPaNHKHH TONUHL

30.1. X racoanduit mu é
Gepuaran. i1 KIop TaKCHMOT (pyHKunAck F{x) éplaMuia

0, arapx=5,
Flx)= In%—, arap Hh<Ix <l be,
1, arap x >>be.

3nunuk PyHkunnAcH f(x), M{X), D(X), o (X) napnu Ton
» 1 ¥ HHr M
f(x) dynkunanapauar rpadnknapriu '-lHS)HHI‘.p xauia £(x) pa
Kyrﬁgfﬁ.[ Hopmaan TaKCUMAAHTaH X Tacoanduil MUKAOPHHHT MaTeMaTHK
H a=$8 Ba ¥pTa KBaapaTUK 4e =
KyTaME p p TAAHHIWH d=1. P{4<CX<Z9)
30.3. HopmMan TakKCHMOTHHHI  MarteMaTHK K
YTHJAHILH @  HH
y=0,95_HWOoHUAHAHK OunaH Oaxonall y4yH HILOHWIH -
muHT. (X =74,97; n=676; 6=26). i OpATIIGHE T

10- namyrasuli xucob ronwupuriapu

I.1. Kyruaa 6 ta ok, 4 Ta Kopa, 3 Ta Kn3ua wap Gop. TaBakkaaxra
ONHHTaH 3 Ta WADPHHHT XaMMacH TYDJW paHria GYaulin 3XTHMOMIHIHHA
TOIMHHT.

X 1.2. 7 Tta §pHHAMKAW KaTopra 4 Ku3a Ba 3 YFua yTupuwaau. ¥4
YFHJHWHT €HMa-el YTHPHLIH SXTHMOMAUTHHNA TONHHC.

1.3. Kuro6 TokyacHaa anreGpaian 4 ta, reoMerpusiiad 3 Ta KHTQO
TaBaKKa/ura TepHO YnkuArad. Xap Kalich ¢ganra goup kutobaap €ama-
EH TYPHIIH SXTHMOAJHCHHH TOMHHT.

1.4. Tauranu 10 mapra talunavrahuia 5 Mapta repSAd TOMOH Ba
5 mapra pakamJu TOMOH TywraH. ['ep6idH TOMOHJAPHHHI XaMmMacH
AACTAa0KH 5 MapTa TalULTaHranaa TyLWEa HIHTH SXTHMOAIHTHHA TONHHT,

1.5, Slwukaa 15 ta detann 6Yan6, yAapHuHr 5 Tacu Oysarad
TgBaxKa.ﬂnra alMHral 5 Ta jeradnuHr 4 tacu OGyanaran 5HTTaCH:
6ydanmaran 6YAnN0 YHKHIIK 3XTHMOJJAWTCHHE TOMMHT. '

1.6. Cnoptaoto ViuHpaarn Gols oTyKHu {45 TaaaH 6 Ta HoMepHH
TOMKWE) ©OTHO OAHIN 3XTHMOUJIHTHHH TOMHHT. 3 Ta HOMEPHH TONHLU
3XTHMO/VIHTHHH aHHKJAaHT.

1.7. 52 taauk ¥Yiiuk KapTacuHu 2 TajaH TapKaTW/iraHia «Ty3» Ba
«KHPOA» YUKHIIH 3XTHMOAJHCHHH TOMHHT.

1.8. Teatpra 6 Ta uunta oauHran 6yaub, yaapaad 4 TacH
1- katopaary KohnapgaH HOGoparaup. TaBakkanura oauxrad 3 ta
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WITAHKAT 2 Tack GUpPHHMM KaTopaard »Koitlapia 6§AKIH 3XTHM QMK
I'UlH TOMHATL.

1.9. ®dyr6on Gyhuua mycobakanapia 20 Ta KaMmoa KarHaulanh.
Tacoanduit papuna Gy Xamoanap 10 Tagak KuiauG HKKHTA TypyXra
Gyauuan. Bynaa 2 Ta 3HT Ky'WIH XKaMoa 6uTTa TypyXra TyLWHO Kondlu
$XTHMOJHTHHH TOMHHT.

|.10. Kytnuaga 7 Ta oK Ba 5 Ta kopa wap 6op.

a) TaBaKKaJHra OJHHCAH LIap Kopa OVAHLIN;
6) TaBakKaJura oJaHHraH 2 Tta wWwap Kopa OyaulIE 3XTU-
MOJTHTHHH TOTHHT.

{.11. Tanaba ykye nactypunard 40 casonian 30 racuHu Gunand.
Xap Oup HMTHXOH OHJCTHARA 9 Tajad capon Gyaca, TanabaRuHT Xap
HKKA/a CABOVIHW OMAMIIH IXTHMOLTHTHHK TONMUHT.

1.12. Kypba Talnaumi KaTHaW4HAapH AWRK1AH | pau 100 raua
HOMep/latras KeTOHJAapHH TopTaauaap. Tasakxkaaura Guputun 6yaub,
ONHHFAH JKETOH HOMepHAa 5 paKaMH WIITHPOK S5TMACIHIH IXTHMONMHTH-
HH TOTHHS.

1.13. OaruTa Oup XWJI KapTOuKaNapHAHT Xap fupura Kyfinaaru
xap@napiaH Oupd E3WATAH: a, 6, ¢, M, p, 0. KapToukanap axwunab
apanaliTHPHATalY, rajMa-rainat 6uTTanal ONHHTaH Ba KaTop KHJuG,
Tepuf YdKHATAH TYPTTa KaprodKala «poM6» CY3UHHAT XOCHA Gy MWK
5XTHMJIJAHTHHH TOMHHT.

|.14. Bapua éwnapu 6ysarad Ky6 MuHrTa Sup xua  YaAdaMaH
ky6uanapra GyniuHalin Ba yJaap Axwunab apaiawTtnpriand. Tasakka-
JHTa OIMHraH KyGuaHMHI: a) OHTTa, 6) ukKkuTa ErFn Gysaran GyaulIH
SXTHMONIJIKTHHH TOIMHT.

1.15. CakknaTa Xap Xua kurol GuTTa TOKYara TaBaKkajura Tepud
KyAnaranga, MKKnTa MabiayM KuTob EHMa-éH TypHO KOJMHLIH 3XTH-
MOJIJIAPHHE TOMHHL.

1.16. 10 Ta Xap XM KHTOOHHHL 5 tack xap Onpu 4 cyMaaH, yuTacH
I cymaan, 2 TacH 3 cYyMAaH COTHAANTH. TaBaKkaJura oIHHraH HKKATa
KuTOO GHprafukia 5 cyM GYaMILH SXTHMOIIHTHHH TOMNUHS.

1.17. TypyxHunr 8 nadapu Kasnap Gyaran 17 TanaGacu opacuia
7 Ta Ouaer yinanantu. buaerra «sra HUMKKaHJAap» H4Haa 4 Ta
TaniabaHHAT KH3Aap GYauIIH 3XTHMOIJIHTHHHY TOUKHT.

1.18. Bew KaBatau yiuuur andra yu #yaosuM 6ujaH KyTapuaa
Gowaanau. Xap Kailich kapaTaal OHTTalaH OpPTHK 6yamaral AyNoBUH
TYywH6 KOMMWH SXTHMOIAUTHHH tonuur. (ByHaa fiyaoBuHnapHy
KaBaT/Jap OYilHua TaKCHMJIAIIBHHT MyMKHH 6yaran Sapua ycynnaapHHH
TeHr sxTuMolan fel xucobnanr.)

1.19. Hatypan xkatopunar 1,2, 3, ..., 100" coHapH TaBaKKaaura
KofialWwTHpuarad | Ba 2 COHJApH GuMa-&H, Wy Ounan Gupra, yeub
Gopuiu TapTHOHAA KOMIALWICAHAHTH 3XTHMOMJHTHHH TONKHT.

1.20. ¥Hra rtanaba TaliHH 3/JeKTponoesfda KeTulra wapTaawné
onaniap, JMeKuH Kajich Barggia KeTHilra KesuiuWG oamanusap. Arap
snexrponoesnna 10 ta BaroH 6yaca UKKATA TanabaHudr SuTTa BaroHra
TYumM6 KOMMACAHK 3XTHMOIHIARK  TOMHAT. (Bynna TanabanapHur
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BaroHnap Gyiuua Xofimawuwa
APHHHHT Gapuya UMK
HMKlognﬂmn ne6 dapas KuauHann.) P PrimTapR e
6 L L. Taaaﬁkxaﬂura OIHHraH yuTa pPaKaMHHHT: a) XaMMmack OHDP XHJ;
1K2K2HT?(§H HP XHJ GYAHIH XTUMONAHTHHH TOMHHT, ’
TEHI“‘KH.CMFaBEISEI?II:I::‘HLO :;fn;[au rjdopa’r rypyx Tacoguduii pahuiia 2 ta
. : + A8p KaHCH KHCMAA 3pKaKaap Ba aé
6upl )(2[43.?1 %y.nnmﬁ IXTHMOLTHTHHA TOMMME. P P aeiab cotn
Gop-' y.ﬂapHH;yHiqnﬁ;p‘ﬁrL;ap-Gﬂpgﬂau Kam dapk Kunaauran 10 ta geradb
; CH  OHPHHUH- TYDAAarH, MKKHTac
HKKHTACH YUYHHYH Ba WKKMTacH TV ; apIp. Bip
YPTHHUM TYPAATH AeTad
naiTAa OJNHHraH ONTHTA b o
JAETANMHHHT  yuYTACH — GHPHHY
MKKATACH WKKHHYH, OHTTACH — yuH I L
. HYH T y
Fon A K, | y ypAaru mperadb GVAHW 3XTH-
1.24. TaBakkaaur
24, 8 OAHHAOHIAH HKKM XOHAJNH COHHHHI
0 HHT a} T ;
6) ?Qrg K}z{appauu COH OY/MIIN 3XTHMOMLIHIHHA TONHHE. ) YO cows
53 12 ;i) XH1 paKamlap GHJaH HOMepJaHTaH 9 Ta IKETOHHMHI
HHaIR. YnapHuuur ¥cu6 Gopuw TapTubHAa YHKHILK

IXTHMOVAHTHHE TONHHI. Ydana
. HETOHHHHI H
IXTHMOANJAHTHHH TOITWHT. ovepdapa )Kyd:’T ﬁyﬂumu

1.26. TaBakkaaur .
.26, a TaHAaHTaH
wSopar, Yoaona TenepoH HoMepH 5 Ta paKamaan
'g) _gapqa paKaMmaap xap xua G6{aHumm;
1)27 a_?qa paKamaap TOK OYJHIIH SXTHMOIAHTHHE TORHHT.
-47. TaBakkaaura oauHraH Hatypaa c
. : OH 2 ra
GYAMHMACAHTH 3XTHMOUTHIHHY TONHHTL. xam, 3 ra xam
1.28. 2,3,4,5,6 coua &

28. 2,3,4,5, aph &amarad GeiuTa KapTouKa O}
PaBHULIA Y4 XOHAJH COM T ' V e o u
pasui; XOHa, y2uaaan. By CoH TOK 6YauuIn 3XTHMONAHIHHA

1.29. ' '
o T%?T Egg:;l;_agoi, 12~y3?1 4, 5 p]gxamzrau tbolinananu6 Typau pakam-

a naau. l'y3nAraH coH pakamaa ¥

Tap';nﬁuna GYJHLH SXTHMONIHIHEN TONKHY. g : PHHHED yeui

.30. dwwkga 40 ta a

POKJIH Ba 6 Ta ApoKe

Slumknan 3 Ta cak/Jarn4 oNHHraH: POKEH? caKiaruiiap Gop.

g) Gapua cakJaaruuiap spoKJH GYaHUIN; : :

2)1 a:::mu GUTTACH APOKCH3 GYHWIN 3XTHMOIHTHEH TOMHHT

.1. Alinanara taBaxkkaaura Hukm y46ypu v

f a : aK UH3HAAmH. -

_qax;;n;eunn GY/MIIH 3XTHMOLIHNTHHH TOMHUHT. . by yqﬁyp

.2. Afinanara TaBakkaJsura

2. Ai HYKH yubypuak u4usnigagy. b -
qax;grpn OypuaraH GYAHIIM 3XTHMOMTHIHHE TOIMHHI Y yuoyp

.3.- Ailfianara Tapakkaa : aush,

HTa HYKH y46ypuak 4usnsiaan. B -

YaK YTKHP Gypyakan GJAHLIM SXTHMOIIHCHHE TONHHT. Y yuoye
éSHJ%i"A;‘H20L(I)IyMT’”2 MaI‘-HHT%%OH TacMacHra 20 M opaiuMKRa MabJAyMOT

, aCMaHuHr M zaH 75 M rauya GVyara
! < H opan

y3ayKcus €3ye GYAMI IXTHMONNHTHHHK TONHHT, v padnria
. i.ghll;lxku YPTOK MabayM Gup xkoiida coaT 14% Guaan 15% opacuaa
iefa . yra keanwanaap. Xap Kaficn yprok 20 Mue KyTH6, Kefiu
4. Yupaiuys py¥ GepHIUH 3XTHMONAHTHHH TOMHM. o
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96. TOMOHK @ ra TeHr KBaapaTiap TYpH UH3WJITAH TEKUCIHKKA
R :
raBaKKa/Kra r<l— Pandycau TaHra Tamnadagu. TaHra KeBajapatiap-

HAHT TOMOHAADHAAH Xed GHPHHH KeCMaCAHK 3XTHMOMIHFHHH TOIHHI.
Hykranunr Tekuc {urypara TyWHL SXTHMOLIATH ¢urypa mw3Mra
IPOMOPLUOHAN Ba YHHHT JKOHNAWMLINTA Gorank 3mac ae6 dapas
KHJAHHA QY. .

9.7. Tekucauk OGup-6upuaay 2a Macobaia Xoilawran mapajnel
TVEpK  4H3UKAGp OuAaH OYAMHTaH. By TeKncnHKKa TaBaKKaJHra
paanycH r<Ca Oy/irad TaHra TauvlaHaid. Taura TYFpu 4H3HKNAPAAH
Xeu GHPHHM KeCMac/HrH IXTHMOAHTHHA TOMHHT.

2.8. TapaBona spHM Jompara YPHHAAH Ba YHUHT AHAMeTDPH
yerapanapuiad ¥Taau. SIpWM joupara TaBakkajlura TauwaHrad HyKTa
apuM Donpa Ba MNapabona OunaH derapajdaHraf coxara TYIIHLI
3XTHMOMTUHH TOIUHT.

2.9, Tapa6ona XBaAPATHHHL NacTKH ACOCUTa YPHHAAH Ba YHHHT
(OKOPH Y4IapH OpKaau YTajH. KpaapaTra TapaKka/Jura TalllaHraH
HYKTaHHHP KBaJADATHHHI IOKOPH TOMOHH Ba napabona 6unaH derapa-
JaHraH. coXara TYIWHII SXTHMOAMHTHHA TONKAT. '

9 10. TaBakkagnra | jad kaira 6yaAmarad uWKKHTa x Ba y CoH

: i
onuKral. Arap 6y comnap KBaapaTapHWHT HHFHRIACH - Hal  KaTra

6yaca, yAapHHHI AMFUKAMCH GHpAAH KaTTa 6YNMaCTHIH IXTHMOMIKTH-
HH TOIIHHE. : _

9 11. TaBakkaaura Xxap OWpK WKKHAAH KaTTa Oy/AMaran HKKHTA
Myc6aT x Ba ¥ COH OMMHIAH. Xy < 1: y/x<<2 GYAHUIM SXTHMOIIHTHRH
TOMHHT. _ :

2.12. UKKuTa X Ba Yy XaKWKHA coH |x| = 1, 0<ly< | TeHrcH3JHK-
NapHH KaHOATJaHTHPaAuraH KHJIWG TaBaKKaJHra TaWAaHalH. X <Y
WAPTHHHE GaMaPHAHIWH 3XTHMOMIHIHHY TONHHY. .

2.13. WkxuTa x Ba y XakuKuii cod | x| << 3, |y| <5 TeHrCH3nRAAPHH

X
KaHoaTAaHTHpAAHTaH KHAHG TAaBAKKANHTA TaHNaHaIH. ‘-; Kacp MycC-

6aT GVAMIH 3XTHMOMIHFHHH TONHHL.

2.14. R paauMycaH JlOWpa Huura s PpaiHycaH KHUHK Aokipa
KofinawtupHarad. Karra noupara TaBaKkaaura TailiaHrad HyKTa
KHYHK JOHPara XaM TYIHIIH 3XTHMOLNUTHHH TOMHHT. (doupara TYUWHLI
SXTHMJIHIH LOHPa 1031ra NPoNapuH oHan 6nu6, YHHHT XK oitlalunura
GoEnuK aMac ae6 ¢dapas KHIHHALW.)

2.15. Paanycu 15 cm Gyaran wap MapkasuAaH 25 ¢cm Macodara
BpYFMMKHMHT HYKTaBHi ManOGaM sohnawra. ap cuprina TaBakka-
AUTa OJUHHIAH HYKTa SPHTHATaH GYJAAUH 3XTHMOAJIHIHHE TOMHMT.

9 16. Wungan TOMORH aG==14cM KBaZpaT KHPKHO ORHHTaH R=256cMm
pafHyCAH AOWpara pajWyeH r=2 M ‘G§Arak wap TaBaKKalHra

TamaHagu. Arap iap aTTa Aoupara TylCa, YHUHT' Oy TeUWHK
ueTJlapura Termafd yHAAH YTHG XeTHUI 3XTHMOIHTHHH TOMHHT.
' 583 ' o




2.17.
17. R paanycan AoHpara MyRTaszam onTHOYpYak HUYKH UYHIWAraH

TYWHW 3XTHMWIVIHCHHA TONMHT.
2.18. KeanpaTHuHr

KHYHK Epuii

o '-[l‘aH::.:EQHH pajuyc OunaH afinava unamaran. Afirana KBaJpaTHHHT
¥ YAFaH TOMOHAAPHHHE KeCHO YTHUIH SXTUM QAHTHEE TONUHHER

2.19. R paauycan ainanaga taBakkaaura HyKTa Taunahaan. By

a
a C

9 o .
Kmnﬁgo‘ﬁﬁg}{zﬁ:i}g gyj;;iuﬂuﬁ KHITHHTAaH TYCHK MHHaJAap opacH 100 M nau
, HHYa xolaawrHpuaran. Kenr y
K 1 1 . aurd 20 M 6yaran

HHHT Oy TYCUKHM TYFpPH 6ypuak oCTHAA KECHG yrrafaa, Mznara

2.21. V
Kyﬁmanuyaf}l(z‘ﬂ“m 12 cM 6yaran AB wkecMara Tasakkasura C HYKTa
£ ph KecMara Kypuarai ksaapaT w03 36 cm? pa 81 cm? g
paciia GY/HWH 3XTHMOARMTHHH TOMUHT. P

2.22. Yua : ; ; ¥
cans ;)pﬂn()?pi'r?' ;giu?a,ﬁgf 1),5(1; 0) 6yarau kBaapaTra Taeak-
g H. By HyKTanuur koopau
y<22;3re;rcn3nuxuu KaHOATAAHTHPHIUE 3XTHM ONAHTHHEH Tp(;xrmlmra.napu
.23 PanuycaH poHpara TaBaKka :
JIHTa TalNAHTaH HVKT
11011532;3 HYKH YH3WITaH KBaRpaTra TYWHLIH 3XTHM OLIHIHHHI Tgr}:ug;mm
24. R pamuycnn poupara TaBaKKaqMTa TalllaHrap HYKTaHHHT

2.25. finanad
an{parim:geua Biu.n;nﬂaa;ﬂl‘{zgﬁﬂncg KY(PT COHZArH TeHr cexTopaapra
at OuNaH OK Ba Kopa ¥
a : paHraapra 6ya6
TeerE;aHéx{:rl:;g;uﬁpaTa VK ysuﬂez,rén. YkHuur cek'ropnapnapu 6Hp¥1ra
HH TOMHHT. KHHHT Tekuc ¢
XTAMONRMTH 6y ‘thurypasuar 7 166 bapas
3
P yp fosura nponopuHonaa ae6 papas
2.26. g
o zqﬁacfc?r?;f:;;qmap pgnnonpuemnurn CHFHAATAPHH Y3YH TYJAKHH-
a DaBpHA paBuiuda xap 2 M 16
Kabys kuaaan. Arap curiaa Vi Ko o an
a . HH Kald Kuadw yy 6
p ! | YuyH Kadya | ¢ pan kam
czfﬂn;acuuru 3apyp 6¥sca, paanonpuémuukHuur 10 ¢ faBom 3TajHra”
22J'IHH Kauld KHAWLIK 3XTHMQINATHHN TONMHHT.
(yHH.Hl? xb;;:;.rmm L 6)7131‘3}1 AB TenedoH aunuscunuur C HyKTacHaa
H JAHHA 6YAHYA TeHT WMKOHHSITAH) Y3RIMI p¥it Gepan

C uyKrauuur A
HYKTalaH [ Jad KH4YMK 6Va
Ma
NAWTaHAUTH IXTHMOANHIHHH TONHHT. YIMATER Macopaxa oh

2. y

MeTeo?ﬂEjiaAzgfnopmHHr KYHIUDRII cucTeMacH (TH3UMH) Mypakka®

weteo Kypﬂﬂ”.:];ﬂﬁﬂa CAMOIETAAPHH 5 MHH AaH kaMm Gyamarau OpaNHK
¥ TabMHHAafau. HMkkuta & Vil

6 CaAMoneT Kaasan 6Viuy

Kgﬁ:mil‘;ap‘ru l:?epii, PH(KHH‘ISCH coat 10 y 10 muuytaa aapongo;r:
- Arap GHPHHYH caMoaéT a3

K poadpoMra Xaagad

G:Eg?lT?(:f] :Ig :mu atpoduaa, HKKARYHCH & MuH aTpoduaa qemaﬂurtz

p SNAUIH MYMKHH 6Vica (6yHaa KaaBaanaH K¥pcaTuaran
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4

Hompa wuuira tapakkaiura Tamauran RHYKTaHHRI OATHGYpYaK HuHra -

TallHHIAHraH YYHAAH YHHHI  JHATOHAJMAAH

1

Gerapadapia YeTMAHHULMIAD KaTTANHKIApH TEHT HMKOHHATAH et
thapa3s KHNKHAIOW)}, HKKHHYH CaMONETHHHT KyTHIL 30HAcHra KeTHo
CYPHLLH IXTHMOIIHTHHH TOIHHT.

299 TomowH a OyAraH wmyHTasaM YyuOypuaknapAaH TepHAraH
apkeTra r PaAHYCAH TaHra TaBaKKaqura TaullaHH. Tanra
yubypdakaapaaH Xe4 KaWCHCHHHHT TOMOHHIA TETMACHHIH SXTHMOIH-
I'HHH TOMHHT.

230. @ yayHJIHKZarH CTepXKeHb TaBakKajHra 3 6ynakka O6YAUHIAHA.
Xap Kafich Gy1aKHHHT ysyHauTu a/4 AaH KaTTa OyNMIOH 3XTHMOMAUTH-
HH TOIMHHT.

3.1, TMya-6ylom aorepesicuiuur xap 10000 Guaerura 150 Ta 6yioM Ba
50 Ta Myq I0TYKAApH YiHaraau. Bup aowa Jotepes GHaeTH STacHRHHT
GyloM EKH Ty I0TYFH I0THG OHII 5XTHMOIVIHTHHH TONHAT.

3.2, Mepranuuur 6nrTa ¥K y3u6 10 0MKO onHUl SXTHMOJINTH 3,1 ra,
9 ouko onul axtuMoid 0,3 ra, 8 éxu yHIaH KaM O4KO OITHIU 3XTHMOJNINFH
0,6 ra Tedr. MepraHHuHr 6uTTa yK y3ub6 9 TapmaH Kam Gyamara odko
QTULIH 3XTHMOJJIHTHHH TOMHHT.

3.3 IMapruagarn 10 Ta aetanuudr 8 TacH CraHaapr. Tapakkaaura
apHraH 2 Ta feTaNHMHC aKaAad OuTTacu  CTa#Aapr 6yaniiu
S5XTHMOJITHIMHH TOMHHT.

3.4. Smukaa 10 Ta aetanb 6YauG, yJapHMHr 2 TacH HOCTaHAapT.
TapakKadura OIWHTaH 6 Ta fgeTads Wuuja OnTTazdad kyn Gynmara
HOCTaHAAPT AeTalb GYAHLWIA 3XTHMOITHFHHA TOMHHL.

3.5, MepraHHHHT YHJIHK COXara ypHulH 3XTHMO/H 0,05; TYKKH3JAHKKA
0,2: cakkn3iukka 0,6. Butra ¥k ysunamu, Kydnzaru XoancanaphuHr
SXTHMOIIHKIA PHAH TOMUHT.

A — Kamuaa 8 OUKO OIHHTaH.

B — 8 paH KYH 04KO OJIMHTaH.

3.6. Gumkia & Ta ok Ba 12 Ta Ku3ua Oup Xun wapaap Gop.
Tapakkaqura yuTa l1ap OIHHaiW. YJapHHHT  aKa/iu SutTacH
OK OYAHIH 3XTHMOAAHTHHH TOMHHT.

3.7. Slwukna 8 Ta ok Ba 12 Ta wwsua wap Gop. Tasakkanura
5 Ta Wwap oIHHand. YNapHHHT HuHaa CHTTaRaH Kyn 6ysamarad oK wap
OV AMWA IXTHMONHIHHEN TOMHHT.

38. SIumkaa 9 Ta ok Ba 14 Ta Kusua wap 6op. Tapakkaaura 6 Ta
Wap ONMHAAM. YNAPHUHT HYMAA KaMHaa HKKHTacH oK Wap 6¢auwn
3XTHMOMJAHTHHA TOMMHT.

3.9. JKucMounii TapGusupaap KyHH Tanaba YHunroxra Gopau.
dyr6onra 0,3 3XTHMONAMK GHAAHK, GackerGonra 0,4 aXTHMONIHK 6HaaH,
BoneliGonra 0.2 3XTHMOMIHK GWAaH 4uiTa COTHOG ONHLL MYMKHH SJH.
Tanabasutr Mycobakara TyWAIWHA IXTHMQIAHTHHA TOMHHT.
TanaGanuHr 6Gacker6on €k Boleiibon mycobakacura Kupa OIHU
IXTHMOMJNMTHHH TOMHHT.

3.10. wwkaa 8 Ta xu3ug , 10 Ta AwHa Ba 12 ta k¥K paHTdarx Gup
xua wap Gop. TapaKka/lura yura uiap GIHHAAH. YnapHHHT aKamiu
WKKHTAch Gup xuJ paxraa Gyauumn SXTHMOUIHTHHH TONHHI.

3.11. YcTaxoHala yuTa CTaHOK Hunad TypuOaH. CMeHa nKasoMmHla
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GHPUHYH CTAHOKHHHr OGysuavwH  sxrumoaaurd 0,15 ra, #KKHHYH

craHoKHHKH 0,1 ra, yudxun cranokHukd 0,12 ra reur. CraHokaap Gup

naitaa Gysuamaiizn ge6 ¢apas kKuaub, cMeHa AaBoMHAa aKalin OATTa

CTAHOKHUHT OY3UAHLWH 3XTUMOLIHTHHH TOIHHT.
3.12. Kytuaa 15 ta ok, 20 Ta Kopa, 25 ta awua, 10 Ta Ka3ua wap

6op. TaBakkaaura onMHraH Wap oK, Kopa €KH KH3ua OYAHUIH IXTHMOR-

JHKNAPHHH TOIKHY.

3.13. Kytuaa 10 ta ok, 15 ta kopa, 20 ra Amua, 20 Ta KH3UM lIap
Gop. TaBakkaaura OMHHTaH Wap Ok, Kopa €KH KH3HA OGYJHuH
3XTHMOMAKKAAPHHE TOTHHT.

3.14. Mwun yura craHokKa xuaMat KypcaTtaiau. CMeHa AaBoMHAa
HIYHHHHT AapafnaliyBHHH Tana KHJAWW 3XTHMOMIMIH OHPUHUYH CTaHOK

yuyn 0,7 ra, HKKAHYH CTaHOK yuyH 0,75 ra, yudHud CTaHOK yuyH 3ca |

0,8 ra rteur. CMeHa NaBOMMAA HMINMHHHHT apajaliyBHHH KaHCHIHD
2 Ta CTaHOKHHHI TadAa KHJHLIH 3XTHMOQIJHTHHH TOMHHI.

3.15. Burra YK y3ullaa HHUIOHTAE TEKKA3HLI 3XTHMOMMHCY OHPHHYH
MepraH yyyH p ra HKKHHuHcH yuyH 0,7 ra Tenr. Butra ¥k ysuwaa poca
6Hp MapTa HHUIOHTA TEKKa3HIi 3XTHMOANHTH HKKala Meprad yuyH
0,38 ra TeHT PKAHJIHIK MabAyM. P HH TOMMHI.

3.16. Bupop ©H3WK MHKAOpPHH Oup Mapra yadawiga OepHirau
aHHKAHKIAH OPTHK OVJran XaToMukKa Aya Kyhaw sxreMmoaurd 0,2 ra
teHr. Typrra Oorankmac ¥auaw ¥Yrkasuaau. Kynuw OGunau OBurra
yauyawana Oepuarad AHHKAWKAAH opTuK G6YArad  xaTouxkka Hya
KYRHAFAHAHK 5XTHMO/VTHIHHH TOMHHT. '

3.17. Bup poHa nyn-6YioM JoTepesick GWJIaH OTHIU 3XTHMOLIHIH
1/7 ra tetr. 5 AoHa Ganet cornd oanG: a) Gewta GUAETHHHN XaMMacura
OTHIHK, §) aKaMad O6uTTa GUJeTra IOTHIN 3XTHMOMJHTHHH TONHHE,

3.18. Bup Gupura GorukMac 3 Ta YK ysuwjAa akaaau Odp mapra
HHIIOHTA TeKKasull sxTumonturd 09984 ra tedr. Butra ¥k ysumga
HHIIQHTA TEKKa3ulll SXTHMOIIHTHHE TOMHHI,

3.19. AGoHeut Tepaértrar TenedoH HOMEPHHHHT OXHDTH PaKaMHHH
3cHBaH YHKapu6 KyAAH Ba YHH TaBakKaJiira TepaH. YHHHr 2 TajaH
OpTHK 6GYamaraH Mypag@PaKHATCH3 YPHRHLI KHJIHWH 3XTHUMOMHTHHH
TOMUHT.

3.20. Burta YK y3MIRA HHIUOHTA TeKKa3ull 3XTHMoaanrd 0,2 ra
TeHP. 8 Ta YK yausaH. HuWwoHHN AKCOH KUK yuyH Xey 6§amarania Gup
MapTa HUILOHTA TeKKa3HIl eTapad G¥/ca, HHLIOHHHHT AKCOH KMJAKHHLI
IXTHMOJIJIHTHHH TOIHHT.

3.21. TanaGa HMTHXOH caBOAJAPHHHHT 25 TacHiaH 20 TacHHHUrUHa
taképaamra yarypan. TanaGaHHHr TaBakkaJAWra TaHmaraH 4 Ta
CABOIHHHI KaMHAa 2 TACHHH GHAHLU 3XTHMONAMIMHH TONHHT.

3.22. OBun y3okaalwu6 GopaéTraH HMIIOHTA KapaTa 3 Mapra VK
y3au. HultoHra Ternwr sxTaManaury YK y3nwHeHe Sowwaa 0,8 ra TeHr,
y Keitnurn xap 6up VK ysuwiaa 0,1 ra kamasan., Oeun:

a) ydana Xoafa TeKKH3a QIMacAaurH,;

6) akanau Gup MapTa TeKKasHin,

B} HKKM MapTa TeKKA3HL IXTHMOAJHIHHH TOMNHHE.
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3.93. WimTHX0H Guiernaa 3 Ta caBoa 6op. TanaGanuHr GUprHYM Ba
WKKHHYM caBoara XaBol Geputn 3xTamomnura 0.9 ra, yuuHur capoira
yea 0,8 ra Tewr. Arap HMTHXOHHK TOMUHpRON yUyH:

a) XamMa caBoIapra XapoG GepHll Kepak; _ 5
6) akaaan 2 Ta caBoira Kapob Geprin Kkepak Oyaca,
ranaGaHAKF HMTHXOHHH TOMUYPHUW 2XTHMONMHCAHH TOMHAT. ‘

3.94. 5 Ta OK Ba m Ta Kopa iap Gyarad KyTraaH 2 Ta Wap oIMHalH. |
OawHrad Wapaap Typan palria 6§auild 3XTHMOTHIHRH TOMHKE. ,

3.25. KyTuaa 10 ta ok, 15 Ta Kopa, 20 Ta AWMA Ba 29 Ta KU3AT WIAD ‘
Gop. Butra wap oamAaas. OnxHCaH wap:

a} KH3HA, OK &kd Kopa GYIHLIM;
6) AWKA €KW KH3HA GYHIIA,
B) OK, KOpa €KH ALIAI GYAHILM SXTHMOMTHIHHN TOMHHT.

3.96. Tanra 4 mapTa Tawaanank. [ep6an TOMOH poca HKKH Mapra
TYWHIH SXTHMOATATHHE TOMHHT.

3.27. 3aém oONATAlUHANAPHHHHE SPMHCH 1OTYKJIH. Akanau OuTTa
obauraunara 0,95 1ay KaTTa 3XTUMOMLIHK OuAaH IOTYK YHKHUIHIA HILIOHY
XOCHJ KHAMLI YUyH HeuTa oGjurals coru6 onui Kepak?

3.28. dmukaa 90 Ta sapoknu Ba 10 Ta ApoKCH3 Aeranb Gop. AHFyBUH
KeTMa-ker (KahTapn6 conmait) 10 Ta getanb onaid. Qnuural gerajaap
opackia: . . .

a) APOKCHINMAPH HYKAHTH,
6) xeu GysnMaranga GHTTACH APOKCH3 Y AMIWA 3XTHMOITHIHHA
TOMHHT, C . _ .

3.29. UKkuTa VMM COKKACHHH Heua MapTa TallaaHrakia aKansn
6up MapTa 12 OdKO TYIIHUIMTA 0,5 naK Kam GyaAMaraH 3XTHMOMRIHK
6UAaH HUIOHY XOCHA KHJIHL MYMKHH?

3.30. Yilun WKKATa VAWHUAHHHT OUPH  KeTMa-KeT 2 napmguu
JOTTyHUYa AaBOM 3Tafu (AypaHr HaTHXa xucobra onnnmaiian). Xap HE
YiMHUHHART NapTUAHA JOTHLIH 3XTHMOMTHIH 0,5 ra TeHT Ba ONIHHF
napTHARAp HATHIKANAPHTE GorduK 3Mmac. Yiiuu 6- napThArada TyraluH
IXTHMOMAHTHRK TOMMHT.

4.1. 10000 Ta kKuAMAT KeJATHPHJATCAH Aorapupmaap kKanpannia
6uTTa Xxato Kerrad. >KaZpajlaH TaBaKkaJura OauKrat 100 Ta
norapudM KufiMatd opacuia aKalid 6utta XxaTo Kuiimar GopJHru
5XTHMOIUTHHH TOIHHI.

42. Onty JAamnaid  (XaMma Jammanap Xap XWA) palnonpH-
EMHHKHHHE GHTTa naMnacH «kyinG> koniau. TIpHeMHHKHE Ty3aTHIl yuyH
3aHMHPAATH J/NeMeHTAaH TaBaKKaJWra TaHNAHTaH JaMIaki O1H6
apaiallTUPHAALH BA TIPHEMHHK TeKWHPHO Kypuaaau. T1puéMHHKHHHT

a) 6HTTa JaMNaHA; .

6) HKKHTA NaMnaHu; . i 5

B) yuyTa AaMMaHH a/jiMaliTHPrasfan CYHr odaTAardiex THLE]
KETHLIH 3XTHMOIJIHTHHKE TOIHHT. 5

4.3. TYpT oBus HHILOHPR KapaTa MabIyM 6up TapTHGAa YK y3Hira
KenniMG OIMWIAH: HaBGaTAArH OBYY YHRA2H OVAWHTH OBYH HHULIOHTa
TeKKW3a OAMaraH TakAMpAarHHa VK ys3agn. Xap Gup OBUMHHHT HHILOHTA
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TeKKa3u W 3XTHMOIIHrA GHp xud 6§aub, 0,8 ra Tedr. Huionra kapara:
a) 6urra; -
6) HKKHTa;
B) yuTa VK Y3UNHIU SXTHMOIJHTHHH TONMHL.

4.4. Pakaman xyad ymymnit ykuaa typrra auck 6op. Xap 6up AuCK
pakamnap OumaH OearudgaHrad onTHTa cekropra Oyumnrad. Kyaduu
AUCKAAPAATH PAKAMAAP MabiyM KomMOHHAUWA {y KYADHUHT «CHPH»AAH
HOOpaT} TALUKHA 3TranAarhHa oudil MymKud. Pakamaapuuur gxvuépuit

KOMOHHAUHACHHH Tepub, KyJdHH OUHUI MYMKHHJIHCH SXTHM OILIHTHHH
TOMNHHF.

4.5 MexanuaMmra y4ta 6up Xua aeradb Kupadu. Arap mMexaHH3MHR
AUFKILAA ydasa DeTasb YPHHra Yadamaapy Yn3mana GearufaaHraHHAaH
KarTa Oyaran netaianap Kyfuaca, MeXaHASMHHHI WWM GY3UJAAAH.
Pneyeunaa 5 tacu katta yauamaaru 12 ta aetanb Koaad. Arap finFyBYH
Ieta/JlapHu  TaBaKKanura oJca, Gy JferannapiaH HHFAAraH Mexa-
HU3MHHHI HOPMAJA HILNAMACIHK XTHMOMIHCHHH TOMHHT.

4.6. KopxoHana spoKcH3 MaXcynoT yMyMuil MaXcyJoTHHHT VpTaya
2 %nu Tawkna srazu. SIpoKaHn MaxcynoTHHHr 95 % AHU GHPHHYM HaB
TalKKJ 3TadH. TaBaKKa/JHra QIHHraH Maxcyaor:

a) TeKWHPHILAAH ¥TraH MaxXcy/aoTAaH oauHrad Gy.jca;
6) raitépnadraH ymyMmuii MaxcynoraaH oddaraH 6Yaca, YHHHT
GHpHHUH HABAH GVAHIIN 3XTHMOMLIHCHHY TOMHHE.

4.7. OBuyn y3okhawaérran HAWOHTA KapaTa 2 MapTa VK y3au. Ornw
GollnaHranaa HUWOHFA Teruu IXTHMourk 0,8 ra Tedr, KeliHHIH Xap
Kaifcu ¥K ysuinna sca y 0,1 ra kamasgan. OBUHHMHT:

a} xap HKKana XOMZa XaM HHLIOHTE TeKKa3a ONMAac/HrH;
6) akafnn GHp MapTa TeKKA3WW 3XTHMOAJIHCHHH TONHHT.

4.8. «A» Ba «B» xopucanap kyiugarnua: «A» xomuca — 4 Ta Vituu
COKKacHWHH OHP TNalTia ralawrasga akaiin OWTTa OHp Ty Uy UuIH;
«Br»Xonnca — 2 Ta cokKahH 24 MapTa TallAaHFaHAa aKaaan GHP MapTa
2 ta 6up Tymuwy. By XoaucasapHUHT KailcH GHDH 3XTUMOMLIHPOK?

4.9. Mwuu rahiépaaitanran deraanapuunr 8 %u apokcus. Cuaab
KypHWra oaWHrad JeTaatap opacdia OGupopTa XaM  APOKCH3H
OYAMACAUTH 3XTHMOIIMIHHH TOMHHT.

4.10. Hcenkank anextpoctaHunsckaa 15 cMeda myxaraucaapu 63-
qnG, ynapHuur 3 tacu aénnap. Cmenana 3 kuud Typaau. Tapakkaanra

TAaHAAHraH CMeHala 3pKaKaap 2 TtafaH KaM GYaMacAMIH SXTHMONJIHIU-
HH TOMHHT.

4.11. 30 tanaGauunr vwnab yuKapuw amaanéry yayd TouikenTaa
15 ta ®oit, Papronana 8 ta xoil, OnMaaukaa 7 Ta Kol aXpaTHJTaH.
UKk JpTOKHMHC OHTTA baXapaa amMaduéT YTHUIH 3XTHMOMTHIHHHA
TOITHHT.

4.12. Kytnaa a aoHa ok Ba b noHa Kopa wap Gop. KyTunary xamma
wapaap GUPUH-KETHH, TacoAW(ui paBHwida onuHagd. Taprub 6Viinua
MKKHHYH OIHHFAH WAapPHEHT oK OYAHWN 3XTHMOAMHIHHHY TOMHHT.

4.13. Kaptaaapuusr tyauk nacracu {52 ta Kapra)nau Bupsapaka-
fvra 4 ta xapra onvHaau. Kyfimaarn Xoamucanap Kapadafu:
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«A» <= GIMHTAH KapTazap udHAa xed OyaMarania SUTTA <FHILITHH>

A HE UK o
«B;) — oAHHTaH KapTanap uunaa xed 6yamarania GuTTa «Kapfa»
AN,

MU HT.
A4-B xooMcaHHHF XTUMOAIHTHHY TO
4.ljl.- Kacafa ylouMmacn €3ia AaM QlMIIra Ketaanrad Sonanap yuyn

|5 ta cnopT Aarepura, 9 Ta caléxauk jAarepura Ba 4 1a cTo;].{rl::l;IraLL;::
i narepura HyananMagnap axpatiu. Arap ytgra ypaH e
onanapu 6up-Gupura SORTHK Qyﬂmaraﬂ xonga OuTran am}; nanma
w6 Kearal 6vacanap, 8y yu YPTOKHHHT OuTTa Jarepaa i
FXTHMOAAHTHHH TOMHHT.

4.15. Bupxnus Kytuaa 5 ta_ oK, 11 Ta Kopa Ba 8 T?u:ngﬁnél LL)IEla]J[;
HKKHEYH KyTHaa 3ca 10 Ta oK, 8 Ta Kopa Ba 6 Ta KH3uJ Hp O.)?[;mrau
IKKaaa KyTHAaH TaBaKkajura 6uTTanad wWap on:{rsf .
wapnap Gup XuA paHraa 6yAd1IH 3XTHMOINHTHHR TO r. 509

4.16. Junkaa TYpPT pawrlarn FadTak nnaap Gop: OK-c:nnHraor;
3 — 20 9%, smaa — 20 %, KK — 10 %. TaBakkafJura
FANTAKHYHE A 8K KYK O¥auWiy IXTHMOJIATHHA ;rommr. c

4.17. Tatiépnanaértran feTanlapHHAT ypraua 3 %u ﬂaph:m;ugl.{m;
AW yuyH ONMHCAH D Ta neTaanHHrr opacuna Gupopra X p
GYAMACAHTH YXTAMOJMJIATHHA TOIWHT.

' 4.18. Kyrnuana 30 % H OK, KOATaHAApH KU3HA Fan:‘gﬁ Hnnngig
apanawTHpHANG Kyiuarad. TapakKanura QAHHIaH HKKH FaJ
Xy panria GYaMUH 3XTHMOLIHTHHH TOIHHT.

4.19. TexnuK Kapos CTaHUHACHTA 20 Ta MallvHA Kemnpu;]r];;w
Ynapausr 5 Tacuaa opull KHCMHIA, 8 tacnia Mm({%na u;{ylﬁ(’:gmﬂg
6yau6, 10 Tacua Xed KanAaan HyKCOH TONHAMAAH. ggn wenae
HyKCOHM GYnTaH  MallMHAKWHE  MOTOpHAA XaM  HYK p
3XTHMONJHTHHH TOMHHT. ) o

4.20. 12 yeun 6ona Ba 18 xu3 OGoda Gop TypyxAaH KH
raBaKKaJura TaHNasiH. YAapHuHT.

a) ukxanacp yruJa Goaa; X "
6) ku3 6oaa Ba yFua Gona GYAHLIH IXTHMOJITHTHRE TONHHY.

4.21. Xapuaopra 41- yauamaary nokad3ad 3apypnur1?xfu?1'wlilzi:
0.2 ra Ttexr 6yache. JlacraaGku Geurra XapuaOpHHHL 41- YAUAMILE
oflaaanuy cypall 3XTHMOTAHTUHH TonuHr.“

499. | Ba 2 meb GenruaaHran 2 Ta YHHH COKKACH 'ram.u’alu%n‘
BuphHuM COKKajard OYKOMApHUHT HKKUHYH COKKAJAlrH OMKONapLaH
KaTTa OYNHLIH 3XTHMOIJIHFHHAN TOMHHT. ) | ‘

4.93. ViiMH COKKACHHH TallJaHraHaa Kydr éKu yura Kappaiu ofko
TYIIH LA 3XTHAMOAAHTHHHE TOIKHT. .

” 4.94. Umun 4 Ta CTAHOKKA XH3MaT KypcaTain. bn!a COaT uaamﬂ:al{]lg
GUpMHYK  CTAHOK HUMWHHAT  co3all  yuyd il|):l.:I!’cllllyBHllt:i HT?} 25
KUJaMacHuk 3XTHMoANurd 0,2 ra TeHr, HKKHHUM ‘L.I‘d;;{‘)q.]( y-r):eur 20
YUHHUA CTAHOK Y4YH 0,6 ra,X¥ypTuruyn cTanok yuyn sca U4 ra en .I!.HHE
coaT NABOMHAA OHPOPTa XaM CTAHOKHMHT HUIMITHHHT apafaily
Tana6 3TMACHHTH 3XTHMOMIHTHHH TOMHHT.
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4.25. Tanaba onHii MaTeMaTHKAZaH HMTHXOHra TaitépaaHMiUM ydyH
MaTeMaTHK Taxauwa ¢Pandnad 20 capoira Ba reoMmerpusinad 25 Ta
caBoira Kapob Tadépialin Kepak. Bupok, y mMaTeMaTHK Taxaugfad
15 Ta, reomerpuasan 20 Ta caBoara xasoG Tahépaaii ondm, XOIoC.
Buaerna 3 ra cason Gop: 2 Ta TaxsiuadaH Ba | Ta reoMmeTpusaaH.

a) tanala HMMTHXOHHH abiora TOMLMPHWR (yyaja caBOIra XaM
- Waeof Gepulun); :

6) AXUMra TONWHPHIMM (HCTAJMTaH HKKHTA CaBOATra XKapol SepHiik)
IXTHMOVIIUTHHHE TOHRHT.

4.26. Herannapra 3 6ocKuuaa HuIios Gepuaaan. Bupnnun Gockuuna
APOKCH3 deTaflb onuill 3XTHMoaaurn 0,02 ra, ukkuHuncwaa 0,03 ra,
yunauncnaa 0,02 ra renr. Alipum GockHuYTapia sfpOKCH3 AeTadb OMHLI
GorrnKMac xomucanap Ae6 dapas KiaHG, 3 Ta 60CKHUAAH CYHT APOKAH
AeTaNb OJHLE 3XTHMOJUTHTHHY TOMHHT.

4.27. 1,2,3,4,5 pakaMaapaan GHTTacH, KOATaHAapUlaH AHa GHTTACH
. TahiaHaan. ToK coH TanaaHran 6¥au6, yHHMHD

a) Gupunun ranaaa,

6) MKKHHUYH ranja,

B) HKKa/a raifia XaM TAHAAHraHAHCH SXTHMOJIJAHTHHH TOIHHL.

4.28. n- TapTMOAH IMTEPMHHAHT EHHAMACHHHMT OHTTa XalOH Ta-

BaKkaaura tamnananu. Tawnanran Xagna Gowl gnaroHanb ajeMeHT/apH
GYyAMacAHrH 3XTHMOJJIHIH P, HH TonuHC. lim P, HM Xucobaaur.
a0
4.29. Y4 knwM raaMa-rangan tauraus tauntadon. Knmaa GupeHud
6ysnG repban ToMoOH Tyllca, Ywa orrad xucobaamann. Xap Kafic
YAWHYH YUYH HOTHLI 3XTHUMOJAHIHHH TOHHT. '

4.30. I/IKKH KHIIH rajgMa-rangad rtadradd Tawnadiod. Kumga
Gupundy 6Yaub repban ToMon Tywca, ¥ta joTraH XucoSaawaau. Xap
Kadcw YHUHYM YYYH 1OTHUI IXTHMOMIHTHHN TOTHHY. . K

5.1. Tnacrmacca Fynanap yura npeccla Taliéphanaau. | npecc
G6apua rynanapauur 50 % umm, II- 309, III- 209 wunu wwaad
uukapaau. Bynaa 1 npece rynanapuansr 0,025, II wunr 0,02, HI nunr
0,015 kucmu uocraugaprawp. Tafép Fysanap HuMAAH TaBaKKaaura
OAHHTCaHH CcTAaRAapT GVAHIUH SXTHMOAMUFHHH TONMHHT,

5.2. Tlaacrmacca GyloMaap yura aBToMaTia Tailfiépaaxaan: [ aBro-
Mat Maxcynoruuur 40 % wuwn, [1-35 9 wuu, 111-25 % wnu nwaad
unkapaan. Bynma 1 asromarauur 0,13, II-0,025, IM1- 0,025 kucmu
HocTaHaapr Oywomaapanp. Tannawran cranpapt Oyiom Il asromaraa
TABEPAAHrAHANIH SXTHMOMJIHFHHA TORMHT,

5.3. Il¥xonwra 4 JaMnodka 3apogHAa TaképnaHran OGup xua
namnoukanap Kabysn Kwaub oaunnn: | sapospan 350 mowa, Il pau
625 powa, I manw 245 nowa sa IV npaw 850 noHa. Jlamnoukanap
1500 coaTnan opTHR BaKT &HHWUM 3xTuMounurd | 3asor yuyw 0,25 ra,
I sason yuyn 0,30 ra, Ill 3asoa yuyn 0,40 ra, IV sason yuyn 0,75 ra
Tenr. YKo Tokyanapura namioukanap apanaltrupr6 Tepul uHKHAa-
. Coru6 onnHran aamnodkanuar 1500 coatnam kym BakT énuln
IXTHMOAMHPHHY TOMHHT. '
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5.4. Owm6opra 1000 Ta moOAWMOHKUK KeATHPUAAU. Yaapuuur 260 tacu
1 3asoana, 400 racu Il 3aBoana Ba 340 tacu Il sasopna raképaasnran.
IMoAlIMNHAKHHHT HOCTAHIAPT 6YTHG UHKMWH 3XTHM oADK | 3aBOA YUYH
0,08 ra, Il 3aBon yuyH 0,025 ra, Il 3aBoa yuyHn, 0,04 ra tenr. TaBakka/au-
ra oNHHraH NOAWHOHHK HOCTAHAApT 6Vau6 unkad. By MOALIHNHHKHHHT
I 3apoana TaHEPAAHTAHMATH 3XTHMOMMUIHHN TOMHHT.

5.5. Daektp JAamnodkadapn naprusicaumdar 109% w1 sasonaa,

40 % u 11 3aeomma, 50 % u Il 3apoana rafidpranran. Slpokcus

namnouka niniaé unkapuw 1 3asog yuyn 0,02, 11 sasox yuys 0,008,
II1 sason yuyn 0,006. Tapakkasura ofluHraH AaMNOUYKAHHHT APOKCH3
6VaAuLIN 3XTHMOMJIHIHHA TOMHHT. _

. 5.6. CoaTaap yura 3aBonfa TafiépraHaad Ba AVKOHTa KeATHPHIaAH.
I 3apox wmaxcysoruuir 40 9% umn, I1 3aeox 45 % uum, III 3aBon
15 % unn tabiépaaian. 1 samon Taiépaarau coarnapuuur 90 % u,
II 3aBon coatiapuunur 70 9 u, 111 3aBoa coarnapuunur 90 % n uara-
punab xeragn. CoTHO OAHHTAH COATHHHF WArapHnal KEeTHWH 3IXTH-

" MOJIMHTHHH TOIOHHT.

5.7. Ukkuta sAWKHKAA paavoramnanap Oop. DBupuHdu dAlMKAA
12 namna 6yau6, | TacH APOKCH3, WKKHHYM Aawukaa 10 Ta JaMnouka
6yau6, yrapHHBET | TacH APOKCH3. DHpuHYM AwMKAaH GHTTa JaMmna
ONHHHG, HEKHHYH AUMKKA comMHagn. MKKHHUH fALOMKIAH TABaKKanura
QAHHTaH JAMIAHHHT APOKCH3 GYAHIWIM 3XTHMOAJIHUTHHN TONHHT.

5.8. bupuHun xamoana 6 Ta cnopr ycTacH Ba 4 Ta OHPHHUH
Pa3pALM CTOPTUN, HKKHHYM JKamoala 6 Ta SupHHUK Pa3pAIH COPTYH
pa- 4 ta cnopt ycracH 6op. By kamoanap ViMHUWAapuzaH TY3HJTaH
Tepma Xamoaza 10 ¥iAunun Gop: 6 YhvEuH — OHPHHUH KaMoadaH,

.4 YiiHHYUN — HRKHHYH KamoafaH. Tepma xamoadaH TaBakkajaura. Oup

{AuHUH Tannadaan. By YAHHYHHAND cnopT yeTacH GVJIHITH SXTHMQLIH-
THHH TOMHHT. :

5.9. XamvMa OyloMaap HEKKHTA HA30pATYH TOMOHHU/AAH TeKIUHPHAAIH.
ByloMHHHT TeKWHPHW Y4yH GHPHHUA HA30PATUHCa TYWHIUH 3XTHMOA-
Aurit 0,55 ra, HKKHHUH Ha30opaTUHra TYLWHH 3XTHMonanrd 0,45 ra Tewr.
Bupnuun Ha30OpaTHUHHWHI HOCTAHZAPT GYIOMHH YTKas3uG 1o60pum 3XTH-
monaurn 0,01 ra, ukkuH4M Ha3opatdu yuyH 0,02 ra tenr. Tapakkannra
«cTaHaapT» Tamrand OyOM ONHHraHla y sIpOKCcH3 6Yau6 uukmn. By
OYIOMHHHT MKKHH4YH HA30PaTHH TOMOHHIAH TEeKIWHPHATAWIHIH 3XTH-
MOQUTHTHHH TOMHMNT. :

5.10. PuFumi  yuyH AeTaniap HKKMTa CTaHokda TaHeépsaHub,
yAapHUHr OHDHHYHCH WKKHHYKCHra HucOaTaH 3 MapTa Kyn aetanb
minab udkapand. bynria OupHpyM  cTaHok HWaaG  uuKapaAHMraH
Aetaddapuuur 0,025, ukkuruu ctaHok yuyR 0,015 kuemuHu apokcHs
Jetalnap TalKuaa 3Taad. Tasakkajura fiHFHII yuyH oJIHHraR OHTTa
getadb ApokaH O¥AW6 unkAu. By DeTanHWHr HKKMHYH CTaHOKAA
Tatiépnadran GYAHMK 3XTHM LIHTHHY TOIMKUHC,

5.11. 9 Ta 6Mp xua €YK KYTHHHHP Xap Supuaa dakar paHriapu
funad dapkaanysun 10 tagaH wap Gop. 2 Ta KyTHAa D TaAaH oK wmap
6op, 3 KyTnaa 4 Tazad oK wap Sop Ba 4 Kytuaa 3 Tagar oK wap Gop.
TyrMauakn GoCHII HATHKACHOAa KaWCHAHP KyTulad OK LWap oTHaxd
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UHKAH. By KyThaa 3 Ta oK wap 6yaranauru 3XTHMOAAHTHEH TOMMHI.
5.12. 4 Ta mepraH G6up-Gupura GoFauKk 6yiMarad Xxonga OHTTa
HAWoHra Gurtapad YK ysauwnap. By Meprawnap yuyw Huwowra
TeKKa3HU 3XTHMOMIHKIapy Moc paBawaa 0,4; 0.6; 0,7; 0.8 ra Tenr.
Oruwr tyraranfau cYHr HAWOHAAH YUTA YKHHHE H3H TOMHAIH, TypTuHuu
MEPraHHHHI YKH XaTO KeTTaHJHTH 3XTHMOJNJHTHHH TOIHHT.

5.13. Bupunun kyrmaa 10 ta wap 69qu6, yaapuuur 8 rtack OK,
WKKHHYM KyTuaa 20 ta wap 6Yan6, 4 tacu ok. Xap Kaiicu KyTHAaH
TaBaKKasinra OWTTagaH 1Dap OJMHAH, CYHTpa TaBaKKaaura 6y
WapAapHUHT Gpu oauHAun. OK Wap OIHHTGHAMIH 3XTHMOLJHTHHH
TOMHHT.

5.14. TanabanapeuHr Kypuauii OTpAAMAa 2 Ta Opuraga GupHHYM

Gocku TanabanapuaaH, SHTTa GpHrafa 3ca HKKHHYH 60CKUY Tanaband®

PHAaH TyswaraH. Dupunuu GockHuIapHMHT Xxap KaiicH 6pHrazacuaa

5 iurnT Ba 3 Ku3 6op, UKKHHUY Gockuunapansr 6puragacnna 4 GHruT Ba

4 kn3 6op. Kypba raumaw 6unan OTpAl GpHrazanapuuuHr GupuHaaH
Waxapra 6opull yYyH Oup KHWH TaHAaHaM.
a) HuruT TannanraHanrh 3XTHMONAHTHHH TOMHHT.

6) Vlurat Tannanrad. Yuuur GUPHUHYH GOCKHY TanalacH 3KAHH SXTH-
MQAJHTHHH TONWHT.

5.15. OmGopaa 3 Ta daGpukanau MaXCyJoT Kesanu: GHA)HHHH
¢abpnravunr maxcyaorn 20 % Hu, MKKHHUR ¢pabpukanuku 46 % mu,
YuHuun dabpukanuku 34 % MM Talukua sTagn. Hocranpapr 6yiom
HWAal unkapuw 1-pabprka yuyH ypraua 3 % nn, 2-pabpuka yuyn 2 %
HH, 3-tbabpuka yuyH | % Hu TaWKAI 5TaAx. Arap TaBakkKaaura olHHraH
OyioM HoCTaHRapT 6yJca, yHaET |-pabpukana rafiépaasranank
3XTHMOMIHTHHE TOMMHT.

9.16. MmMTHxoHra Kearaw 10 ranaGaduur yuracH anio, Typrracy —
AXWH, HKKHTacH — ¥praya Ba OHTTACH — éMOH TaAéprapankka sra.
HMtuxon 6uaernapuaa 20 ta cason 6op. Awbao tadéprapankka sra
Tanafa Gapua 20 Ta caBaira, axum Taiéprapaukka sra tanaba 16 Ta
caboara, ypravacu 10 ta casoara, éMosn 5 Ta caBoara. Kasob Gepuuin
MyMKHH. TaBakkaaura yakupHaraH Tanaba Gepuaran 3 ta ucraarau
caBoira xaBo6 Gepau. By rtanabaunsr: a) awao TaWéprapinkka;
6) €Mol Taléprapiukka 3ra SKaHAMMM 3XTHMOAJHTHHH TOMUAT.

5.17. Pagnonamna yura 3apoaHuur xap OupnaaH teruway 0,25; 0,50;
0,25 sxtumomauknap Guaau Kalya KHAMHajn. Bup #ni  wunza
JaMIOYKANADHUHT HIUAAH YHKHU 3XTHMOMIMLH |-3aB0a naMnanapu
yuy# 0,1 ra, ukkHAuE yuy 0,2 ra, yanuun yuyH 0,4 ra Tenr. TaBakkanura
TAHAAHTaH NaMOAHHKT GHP AU MILAALIH SXTUMOMNHIHEN TOIHAT.

5.18. Ben3uH KyfuI WoX06YACH OANHAAH €HMMA Ba IOK MalYHAAS PH
yTu6 Typasu. Yaapuuur 60 % u 1ok MallWHanapHaiaH aGopar. ¥YTuo
KETAETraH MalUMHAHMHT GeH3HH KyAHI! woXobuacHra Kupuf YT
SXTHMOMAKWTH 0K MawuHack yuyH 0,1 ra, eHrud MatHa yuyn 0.2 ra

tenr. lloxoBuara Mawmuua KHpub KenaH. YHHHT 10K MalUHHACH 3KAHJHTH
IXTHMOMITHTHHH TOIHHT.

5.19. Kypusumwra 1000 aona rnwr Keatupuaan. Ayana ruwraumr
ChHuln sxTumananrk 0,003 ra tewr. Kypuauwra: a) 2 tagan OPTHE,
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r
cdHraH  FHIOT: 6) aKaqay OWTTA CHHraH FHWIT KEATHPHACAHAHTH
XTUMOMIHTHHH TOMNHHS.

a!

5.20. Cnaprakuasana l-rypyxaas 4 Tanaba, 2-rypyxn;l;f Iaﬂrt?)ia

3-rypyxaaH 5 tanala KaTHallMOKAA. l-rypyx Taﬂaﬁacg HH :aaaﬁacu

;Kamoacura 0,9 3xTHMOLAKK Gunan Kabya ngﬂanu,w;{ypgg atagac

‘ - Tanaback , .

u 6y sxtamomnuk 07 ra, 3-rypyX X

%Z);axxgﬂnra TannaxraH rtanafa HHCTHTYT TEpMa mamoaﬂcuurgxpﬁaﬁy
KiuaHEAKR. By TanaasuHr Kafich rypyxZa YKHUM 3XTHMOA POK:

VAR LN
5.21. PFluruaran 3mekrp 3alr|:»1<|1]:|raogS TYP Mcsﬂﬁn“a“ruﬁq"ﬂ:ﬁﬁgmﬂaﬁ
Kerranfa 0,8 3XTH

MYMKHH, ¥ KydJjaHsu opTHO Tl 3 120
KgTaLlH é:fu IyI TYp caKnaruy KyHWJIMIIA MYMKWHKH, ¥y yLu[z: I;Jaaup:ﬁ:p'il'a
09 sSxTUMOLIMK Ousad HlAad KeTalk. I typ 4camamon.rmk Kapra
0.6 sxTuMonauk Gunau, 11 Typ caknaruu 3ca }E}q u:au}}::MTymuﬁ Sunar
; JAaHTaH cakaar 1

HHIUA MYMKHMH. 3aHXupra y Y e
)I!(v.naaﬁcu ﬁupny 3XTHMoLMpoK: | Typ cakaarny KyHUJraHHMH €KH H typ
caK/Marny KyiuaraHuMH?

529 MWMwuy Oup XxXua AeTahdapra HULIOB Gepmuﬁggnrg:m);{'ri
e i oo K?pcamng’02H?;K(:2}fg'raﬁg{a;‘:lyu“0,03 ra, yYHHYH
3XTH§|?M:IHLH-—1.(§BE:1H?: T);I-!}:"H Hiunos 6epu.ﬂrau letannap GHTTg ﬂmHuxxi
g{rgi’?nau);n{i. | -CTaHOKHHHT YHYMIOPJHIH 2-“2&-1(}:!?0;:3%3:1? ;:;MILO);)-
MapTa IOKOPH, 3-CTAHOKHWHF YHYMJOPJHTH 3Ca el o
aurura nucbaTaH MKKW Mapra nacr. Taaaxuaﬂ;{

APOKCH3 GYAHG YMKMIK IXTHMOANHTHEH TOMHHE.

y ¥ r
5.23. Camonérra Kapara yura YK yauﬂnn.3l-fiﬁ;ao gayrta;m:éan
rerul 3xrumonnuru 0,5 ra, ?-ommna 0,6 ra, -O:num :-m‘mmo.rmuru
BuTra VK TeKKaHAa CaMOJeTHWHT ypub TYLWHp A
0.3 ra, HKkkuTa YK Tekkanaa 0,6 ra Te}g. yq'r__a-\mgm oo
CAMOIETHHHT ypH6 TYWHPHAHIWY aHWKAHD. Lamone
JHIEM SXTHMONTHCHHH TOMHHT.

. l-cranok
5.24, Yura cTaHOK KOHBeHepra jAeTannap emaagﬁ 6ep2z{g:auloﬁ z)amyn
qu'ﬂpchue. peTadb unkapum 3xtumonaurk 0,03 ra, O
602 ra, 3-craHoK yduyH 0,01 ra TeHr. 1-CTaHOKHHHT YHY OpaKTH
Q:CTaHO!‘(HHKHFa HucGaTaH y4 Maprta Iolléop:'eﬁe3[;;;?iﬂ'?:::1ikanHra
Mmapra loKopH. KoH
2-cTaHOKHHKMra HucGatan 2 Ma :
OMMHIaH ACTAJHHHT APOKCH3 GYNHLIH 3XTHMOAAUTHHH TOIHHT

5.25. Murys uUexura Aerannap 3 Ta aaromaméaﬂ Kemuapugfil:l;
l-aBT‘om-a'r 0,3 %, 2-aproMat — 0,2 %, 3-aBToMar 04 % ﬂszKCH :ilamau
uinnad Lu»m,a,pmuu mabayMm. Arap l-aBromataal 1000 ra, ‘aBT?anmra
2000 Ta, 3-aBToMaTAaHd 2500 Ta meTanb KeATHPHATAH Gy“CHa[:I;inﬂHFHHH
TaBAKKaJIAra OIHHTAH eTajJHHHT SPOKCH3 OFauuld 3XT
TOMHHT. |

¥ H:

5.96. Purnw uexara fetannap 2 Ta Gyanmaan lKngr‘%}:I};'naie_

7. —70%, M 6yaumnan — 30 9%. Bynna \;
A 10 % i Gyaumumin 3ca 20 % u spokceus. TaBakKaaura
TaJJAapHHHHT HH, H .
O.HHHFEH neTalHHHAT HPOKCHB GYJIHLLIH SXTHMOAAHTHHH TONHHT
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9.27. ekt Aamnoikanapin naprasicarnsr 20 % ume |- sapol

30 % muuu 2-3asog, 50 % wunn 3-3aBon Taképnaran. l-3aBon yus
APOKCH3 NaMIIOUKa HULAA6 HHKApHIL sXTHMoMmnry 0,01 ra, 2-3aBon yuay
0,005 ra, 3-aason yyyH 0,006 ra rtequr. TaBakkaJinra oHHray
JAaMNOYKARUHT APOKCH3 Gy SXTHMOWIHIMHH TONMHT, y

5.28. OmGopra 1000ta nerans KEATHPHALH. Yaapunnr 200 racy
l-3aBoana, 460 Tacm 2:3aBoana, 340 rtacy -3-3aBomza Talépaanranl
Hetannuur apokcus 610 YHKHWNH SXTHMORIHY I-3aBox yuyu 0,03 rag
2-3aof yuyu 0,02 ra, 3-3aBof y4yH sca 001 ra rteur. TaBakkanurg
OMURTAH peTanb spokeus 6VAHS YHKIu. YuuAr 1-3aBoana Tailépnanrasg
OYaHWH 3XTHMOTINIME] TOMMKE. g

5.29. IIykoura 4 ta namna 3aBoanaa TaAEpaaHral GHp xua aaexTH)
JdaMmiodkanapi kearpuanu: 1-sapoggan 250 Ta, 2-3aBoagan 525 ta,)

3-3aBognau 275 1a pa 4-3asonnan 950 ta. Jlamnodxanuur 1500 coama'r;;j
KYn éunwin sxtuMannury I-3aBon yuyn 0,15 ra, 2-3amon yuyn 0,30 ra’ 4
3-3ason yuyn 0,20 ra asa 4-3aBoa yuyu 0,70 ra 7enr. Jlamnoukanapi
TORH9anapra xoHnawrnpuaaérranna yrap apanauinG keran. Corul

QTHHIaH Aamnodkaudur 1500 .coataah OPTHK E€HHINH 3IXTHMOMIHIHHY |
TOIHHT. ' ' '

5.30. Mractmacca, Gyitnap yuta cranokna Taiép :
6yTyH maxcynorsuur 50°% wun, 11 30 % nun, 11 20 % wu rafiépaainn. ;
yHaa | crauok GyioMmaapawnsr 0,025 Kucmy, I munr 0,02 Kucwmn, |

HI nanr 0,015 knemn sspokens. CtaHaaprra xaBob GepyBuH GYIOMHUHF
IT cranokna TaREPNaHFAHAUK 3XTHMOAAHCHHH TOMMHL.

JaHaau. | cTanoK

6.1. Llexaa 6 ra Morop Gop. Xap 6up Morop
na¥Ta2 Hira TyWHpHara

naitia a) 4 7a MoTop:
SXTHMOMJIHTH; B) Gapya M
HH TOIHHT.

6.2. Bup aoua Jorepes  BGuseTHra

YH4YH YHHHT Maskyp

6) XaMma moropaap nwra TYUIHPHIATAHIHK
OTOPIAP YUHPHE KYHMATAHAHK SXTHMOLTHIH-

IOTYK YHKHI! 3XTHMOIAHCH
— Fa Tedr. 6 ta GuneTra sra 6§aus: 2) HKKWTa SuaeTra; 6) yura Gunetra;

B) XaMMa GuaeTnapra OTYK QHKHIIM 3XTHMOAAHCHHE TOMHHT.

6.3. Bananaap opruaran YUTa KeéMa KeJHIUH KyTHASANTH. CTaTHCTH-
KaHHHT KYpcaTHIHYa KeATHPUAAETraH GaHaHIaPHUHT iyina ainnG
Konulitd 13 % un Tawkua sragu. ¥ XOIRa a} GUTT2 KeMaHUHT; 6) HKKHTa
KEMAHUAT, B) yvaia KeMaHMHI afiHHray MaxCynor OHAAH Keauwiu
SXTHMOJLTUIHHM TONHHT. Bapua KEMataprark GaHAHJADHHHI AfHHMA-
Faf GYAMIM SXTUMONTHCH HHMara Teqr?

6.4. ATo6asaaa 12 Ta Mawuna Gop. Yaapruur xap GHPHHMAT BYra
Hnkalr sxrumonaurs 0,8 ra tenr. Aprobaza MeBEPHAZ MU yuyH
kamhaa 8 ra wmawnua . Hyvuaa GV Kepak 6ynca, antobazaunhr
MEBEPHAZ HINAAMN 3XTHMOLIHIHHH TOMHHT. o

6.5, Teseauzopuuur Kabonat MyLaaTH wunga TaBMMPAAWHY Talalb
STHWH 3XTUMOAHTH 0,2 ra Tewr. Kadorat myazatd wunaa 6 1a
TEAEBH3OPHHUI a) OGurtTaman Kyn 6yamarauu; 6) akamnu OuTracu
TABMUPAALIHR TA/AG ITHLUM 3XTHM OMIMIHHHE TOMMAT. :

6.6. ' TaBakkaanwra oauHran ACTAJIHUHT  HOCTAHAapT 6yauniu
IXTHMOMMHTH (0,1 ra Ttenr 6¥ncun. TaBaKkaaura OMTHHTaH Getura
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;
RIWK aXtumonaurd 0,8 ra Tenr. -Maskyp

y GY y

1 ne6
uMonkruea 0,5

a TYFATHUIA 3XT

" ONMHr. YFun 60a

X THMONAHTHHY T

MIMHE. o
( 6.8. DButra Jaorepes OuseTara

TYK YRKHIUH
a HKKHTACHra 10
| ra Tear. OatnTa GHNETHHHT 3HT KaMWL

IOTYK  HHKHK WY S3XTHMONIHCH

[ HT. Hra TerHi
.’XTHSME?W(I)H&::CHKP'ITHTHOF::{CDH KHJHI yHyH KaMHAa 3 MapTa HRLIO

f ' Hra TeTHtl
cH  OTHLULLa HHLWO
¥ auqad.  Xap KaH _ ORI
o .aliflrnTaOﬁK ri TeHr 6ynca, OOBEKTRHHT AKCO
FXTHMOJ R )
3 'HH TOTMHHT. S0 ac60
,XTHGM?(;[%[{?!:TH naiiTHaa HINIaMai KOAHLW 3x'r}ni::gnnj11ﬂ|:; xigwa;:) re600
0, CAHHHT 3XT a 4 .
_tenr. Kaiich XoAHcaH M KT & o
Sorn Oﬁicrguuamna 2 ta acBGOSHUMT uumamzn EIIO::{LIHMH?
Sori cuHawaa 3 Ta ac606HHHI HlvaMak K A
ﬁomnxmag_ XxoHaga 8 Ta MOTrop HULNasaNTH. XapT D o Y
o lﬁaugT:u3u6 keTu 3xruMonnuri 0,7 ra Teﬁ[{.ﬂl‘yl{i{;’»uﬁ 2
orapt Ku3nG -keruiuw; 6) Gapua MoropJap G
M}OTSOPpH;pE'{r; XaM MOTODHHHI KA3HO KeTMacHK 5;?:{1:141::;); e
* UHT  caKa . A
D et 2- é KKaanura D Ta
6.12-[4 5111131::(1)1 ngaunun 9.3apoj Taképaaran. Tasa
SIPMUCHHA 1- ,

; Haa HMKKHTACH;
ONMMHAH. YAapHUHT: a} HKKHTAcH, 6) kaMun
caxaarny .

. HT.
e THMOAAHFHHH TOMH
o : &pnaHraljinK 3X
oy l-3apofna TaH
B) HKKHTAJaH KY

6 6unan Yinal

: TEHT Ky4Ad paku

GMPH IXTHMQAJTHPOK: T D O

. ﬁ‘ln?;’ TKHaﬂﬁ::u yg'racmm JOTHILIMHE EKH caxgﬁ)gapr A |

gﬁgfmmﬂn e oK (nypallia xui)?rzria?un.::;draauna -'yqra Kappaid O4Ko
0 m G UIH
UH COKKACHHH M K

KKP?‘Ifi‘ﬂ[fT};ﬂaH kyn, nekuH Oewl MapTajaH KaM p
H

3XTHMONJIHTHHA TONHHT.

9 1-3aBofina, KOATaHAapH
6.15. Hwuknard AeTaaNapHRHT 40% u

eTanb OMHHIH.
.. TaBaKkaaura 7 Ta [ )
Aanran. SlWukzan P Hd; B) 2 Tajan
2-3aBoMLA HTL?f:all)‘ a) ukkuTac; 6) 3 Taga Kyn 6}’;1::_11;'3“ T’Ol'llzﬂr

r . o .
g;:up:um:aasonﬂa Taliépaanras Gyﬂﬂl::a?rxi?];g‘granu. 6 coaTiHK ML

- nactroxra XH e

6.16. Mutan 50 Ta Aact]

1
MOANHTH — ;o ra
KTHAa AACTCOXHHHT CO3JAtUHK Tana6 3THILH 3XTH 3 |
Ba
fic: 1AHPOK.! .
. Kaficy 6upu 3XTHMOA .
Tem:s.n)Kl? Ta AACITOX CO3J1alllKH Tanag 2:2?;
6) 16 Ta HACTroX COo3AalWHKH Tana sviow scwaTan, Xap
6)17 3asog Aykoura 5000 noua cuqaamuo 0}602 Rt Wopid
Kt fynpa WMKACTAAHKUE IXTUMOIAHTH U, S A
6y0100ménur E{{HI‘" a) poca 3 Tacu; 6) 3 TajaH OpTH _
50 YIOMHHHI: @) POC
ora 3 Ta ToMoWaGuH Gup
HXTHMOMAHTHHH TO \Se cura, ) 37 ouat '
P e ; yo 6yaMarat
oM 5::333 Ipmaprna TyFuaranaura; 6) 3 T?[I:tagolr{ifmr.y
Kwﬁué%{un Gup"KyHna TYFUJIFARIUTH SXTUMOJIHTH ]
TOM
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6.19. K
9. Kyphuanwra 1000
centiony S AOHA FAWT KeJTHDH
Kypmpnmra: P;T)HJIGQ F:aunuuﬂr CHHHW 3xrummn£r$ﬂg‘00£alg“m
6 Rann g 2 DaH OPTHK CHHTaH FHIOT KeJ‘ITH H Sy

650 2 g iR K FHIIT KeATHPHATAHAHK SXTHMQFIJ]HI‘HHHP i
opacina: ay poa 4a$a.yg;"a:a 1'% wv Tawkwa stamu 20T00n$;;'a|
SKTHGM;{IJTHFHHH o TallaH KaMm 6¥amMaran vanakaii Gopan

21, D¥konra 1000

) WHIWa Ma

naiTiaa witig it Yo e
’ THPHA
Ninonta: o) pnc:H.?m::‘H%)CH;HG KOH LK 3xmman.nupm %Hbﬂge}namrg:
» Tazad .

PUJTARAHTH 3XTHMOVIIMIHEY TOMUMD KA CHHTAN Unwa nanw kear

6.22. la
N peank 10000 g
HOTYFDH Ge yCXama d4on stHaay
Hqunappoca Eﬁ:ﬁim”x 3XTHMOLIHTH  (,0001 rﬂa bTEETaP(;]HK e
APOKCHS NaPCIHK GOPARTH HXTHMOMIR Y Ha::M'rma e
OMHUHT,

6.23. b
ew Bonann onaana yurapan OPTHK KH

IXTUM OJIIHTH HY
TOMHR.
ONHHT,) (Yeun 6ona tyrusmwn sx

3 Gata Gyamacaur
THMoaure 0,51 e

6.24. Kutob
‘ caxncach
500 caxuda 13 XaTo y4pauy
J IXTHM O
5?““"3?3!?03:”]:;;06 TeRWHPUAMOKAR. a) 2 cax”q,aﬂgf%osgm ra Ten
6.25. 4 Aa XaTo yypallH 3XTHMOLIHIHHH Toi'lm)ir Aan opTH
. . ) P .
cnioBaa A XXI(I)EPC{?::HH&I}‘ Ifr};ﬁ Oepult sxrumonanry 0,4 ra Teur. 10
IXTHMQUHTHHY TOMRHT AR Kym Gynmaran xomna pyil ‘6ePH1;
6.26. 3aBon AYKoHr
: 1 AYKoHra 6000
WHKACTA2 HU LI doHa cHDATAH 6VioM KV .
Kyuatuaran GOSXJSLTSI:{aOng xap Gup Oylom )’ZYH (}}Kg;{?QTSM‘ Ayaz
KYMH wnkacTia Gytom opaciaa fiyaaa: a) poca 2 tacy: : fa TeHt
6.27. K HraH OYAHIWH SXTUMOMIUTHHY TONHHT Tack; 6) 2Tazal
2f. Ky . :
Surtunmr 6Hpﬂg;iil1;pr(am 1000 ra tomowadnry curany. ay 21
acanan | Mapraa) ryeuaranaury axTE:mIOMoma
/1AM H

6) 2 Taﬂ ¥, -
an Kyn 6yamara u
H To
PXTHMOMIHTHHA TONUHT. MOWAGHHHRHT Ghp Kyaa TYFHJAraHAHTE

6.28. /la
e pcank 40000 u
KaMUHJHK GY.1n ycxajla 4om sTuAras.
6 20na KaMg’HMLumaémmmmm 0,00015 ra tenr. é{ipiﬂnx HYCXacnjz
Op Aapcauk Gyanim axTﬂmmnurﬁHHH’):cxaﬂa poca
OIHHT,

6.29. A x

.29, O/IHCaHH y

cationme 4 " oaucan HSI‘ pTgﬁ Gepmu.u IXTHM oAt (1,45 ra Tewr. 40
T ca 8 AaH KYyn OGyamaran xoiga pyi Sepnis
) 6.30. Yeraxonaza 9 Ta moro
Kymrgqa KH3HO KETHLI 3XTHMORAUT
3H3H KETHWA 3XTHMOMJMHFHHN:
XTHMOMIRTHHK; B) GUpopTa xa;n
CHHH TOMMHC.

690 Tacuu 5
HHF, KYNd 6uaa
FHRH TOMMHT. H 740 TaCHHWHT HMILIOHra TEMHIUH 3XTHM LK

7.2. Boatnap iV
p HAVHuwpa ¥
ypraua 10 % 6pakka #iyn Kyinaam
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Eonéu;qaaﬂnm‘ Xap 6up morop YUyH
: ,xaMMTeHr. Tyuwraua: a) 3 ra MOTOp
o) X a4 MOoTopJaap KH3HG KeTHLUH

[ KH3UO KeTMacaury »XTuM oiim-

[

sy uintads. 400 Ta GoaTAaH uGopaT naprusiaa 209 Tasan OPTHEH
MpoKRAH BFTKLWIKH SXTUMONIHTUHH TOMAHT.

7.3. Xapaxaraaua€tras HHILIOHTA GWTTa VK Y3HWAA TeKKasuil
surmonaurk 0,7 ra Tenr. 20 Ta YK ysuarania 15 TACHHHUHT HHILLOHTa
Je1 1M 3XTHMONIUTHHNA TOMAHT.

7.4, ButTa YK y3uuUldla HHUWO
420 ra YK ysuaranaa 100 7aCHHHHT H

Hra TeKKa3HL 3XTHMOMAHTH 0,4 ra TeHT.
MU GHTA TeTHIIN IXTHMOJLAATHHH

1M HT .
7.5. BepuaraH YCUMIHK ypYFHHUHT yAAG UHKYBUAHIHTH 90 % uu
ok staan. Jkuaran 800 Ta ypyFHHHT kamuga 700 TackHuHr yHRO

AWKNLIH 3XTHMONJHTHHHE TOMUHT.
7.6. A xoaucanuur 900 Ta GoFAHKMAC xoaucanapHuHT xap Gupnia

pyii Gepulin SXTHMOMMHCH P 0,8 ra Texr. A XONHCAHUHD KaMH1a
710 mapra, Kynn 6naat 740 Mapra pyi Gepu Ll IXTUMOINUTHEY TOTHHT..

7.7. A xoancauuur 900 Ta OOFNHKMAC xoaMcaHHHT Xap Gupuaa pyi
GepULIH IXTHMONIHIH P 0,8 ra texr. A XoAuMCAHUHI: a) 750 mapra;
6) 710 mapra pyil GepHLIH SXTHMOVIAUTHEHA TOMUHT.

7.8. Knuro6 caxudacnia xaTo GyAHLWHK sxTHMonnrn 0,002 ra Tedr.
500 caxudain KUTo0 TeKHPHIARH. Kamuna 3, kynu Gunan 9 caxudana
xaTo Gy/ULIA 3XTHMOANHTHHH TONKHT.

7.9. 100 ta cTaHok Gup-OHpUTA GoraHK OyMail wnada4, OyHaa
yAapHHHT Xap OGUpHRHUHF 6 coaT HuUl BaKTHAa Yy3IyKCH3 pllaul
sxTHMonaurn 0,8 ra Tenr. Onty coaT Wil BaKTHIa KaMuia 75 Tta, k¥nu
Gruaast 85 Ta CTAHOKHHHT Y3/1yKCus HUJalln 9XTHMOLAHTUHE TOMHANC.

710. 100 Ta cTaHok Gup-GHpura GOFIRK gyamait uuwaian, Gysaa

r 6 coaT Wl BakTHla Y3AYKCH3 HuLat

ynapHuHr Xap BGupuHHH
sxTuMonanry 0,8 ra renr. OATH coat vl BaKTHAAa 85 Ta CTAHOK Y3JYKCH3

Wisa SXTUMOJNANTHHHA TOMHKHHT.
7.11. ®abpuka 75 % OnpHH4H HaB MaxcyJoT 4YHKapaau. 300 Ta

MaXCYNOT MUAAaH OHPHHYHM HABJHAApYH COHM KaMuia 219 Ta Ba K¥mK
Gunan 234 ta 6yAMIIM IXTHMOMLIHTUHK TOMHHL.

7 12. Yinn cokkacy 500 mapTa Tatiataii. Bynuna Sup 04KO KaMHIa
70 mapra Ba Kynun Ouiat 83 mapra TyUIMMLIH SXTHMOLTHTAHH TOMHHT -

7 13. Taura 400 mapra Talnadaln. lep6ad TOMOHHHHT KaMHAA

204 mapra Ba Kynu 6uyad 214 mapra TYWs LK SXTUMO/LIHTHHH TOMHHT.
7.14. Xap Kasicd yHTa AETATHART 9 Tach cTaHmaprra xapob GepaiH.

Onnuran 50 ta geTanjap H4uia crangaprra kapoG OGepaluraniaph
coHu Kamuaa 42 Ta, kyuu GuaH 48 Ta GV/IH LM 3XTHMONIATHHIA TONHHT.

7 15. Yiun cokkac 500 mapra Tall1aRaln. Bynaa Gup OYKOHWHE:
a) 83 mapta; 6) 78 mapra TYWHWH SXTHMOMIHTHHEN TOMUHT,

7.16. Taura 400 mapra TawnaHalH. ByHaa replan TOMOLUIHIED

a) 200 mapra: 6) 160 mapra TYWHLIHA 3XTHMOATIHTHHY TONHKT.
Hra TeKKa3ull 3IXTHMOJIHIH

7.17. MepraHHUHr OHTTA YK y3HO HHWO i
0,75 ra Tedr. 100 MapTa yK y3uarania HAWIOHTA: a) kamuaa 70 Ba KynH
Gunan 80 mapTa; 6) Kymn Gunad 70 MapTa TEKKasHlW SXTHMOMIHTUHH

TOMHHT.
7.18. Arap xoaucahuW® xap Oap CHHOB

0,2 ta TeHr Gyaca, 400 Ta cHHOBAA YHHHT
SXTHMO/JIHTHHH TaKpHGaH TOMKWHT.
597

aa pyii Gepull 3XTAMONINTHN
104 mapra py# Gepuiln




7.19. Arap 6ormkmac 1000 Ta CHHoB.napHHHr Xap 6upuaa A xommi
0,5 sxTumoanuk Guaay py¥i Oepea, '

-YHUHT Kamuaa 500 mapra p|
Oepully SXTUMOMLIHIHHA TOMHHF. Co :

7.20. Arap GorankMac cHHOBJIa
XOAHCAHRHT a710XHAA CHHOBAAPAA p
6§Jca, XOIMCaHHHT Kamiaa 342 sa
IXTHMOIHTHHHA TOINHHT,

7.21. Tynpan xap 6up agoxupa

3XtuMonnury 0,9 ra renr. 20 ta Yk Y3HJIraKAa HRUUIOHTA TeTHLWIAAP COH
16 nawn kam, 19 aan OPTHK 6J/IMaC/AHTH SXTHMO/IHIHHH TOMHMMHT.

7.22. Kap6ouur FylauanapHp aBTOMaTHK mpeccladramia yaa
YMYMHH COHHHHNT 5 KHCMH TaMFacus 6yJiaau. Tasakkaaura onunra

450 7a rynava opacu
320 1a 6Vanwu 3x7 ,
7.23. Tynaan YK ysuarawza Hemo 0.8 sxrumonank 6unan akco
G6ynaan. 2000 ta yk y3unan. Byana: a) kamuaa 1200 MapTa, Jeku
1300 naw opruk 6yamaran MapTa HHUWOHTZ TerHll; 6) kamua;
1200 mMapTa wHWwoHra Teruus IXTHMOAMHTHHY TOHMHY.
7.24. Arap ypyrHuHr YHHS yuKpm IXTHMOMTHIH 0,75 6yaca, skuaral
500 ypyruunr (30 TaCH YHHO YMKMAC/AMK 3XTHMOUAHIUHH TOMMAT.

7.25. Yiun cokkacu 80 Mapra Tauviauann. 3 pakamu 20 Mapr:
TYWHIUH 3XTHMOLIHCHHA

anuKkaanr. (Jlamaacuudr aokan TeOopeMacHHF
KyJaaaur.) -

PREHT yMyMult con 600 ta 6yay
¥ Gepuutnt sxtumonanry 0.6 ra el
Kyru Gunan 378 mapra pyi Gepuu,

VK Y3MIIA2 HHUIOHTA TeKKa3H|

Aa TAMFACH3Japk colv kamhaa 280 Ta, Kynu Guaa
HMOMIHTHHE TONMHY.

7.26. Xap ynra petanmukr 5 Tacy cTaHaapira KaBob . 6epaan

Onnnran 50 ta petanmruur Crangaprra xaBob Gepaduraunaps cou

KaMHAa 43 Ta, K¥nu G6agan 49 Ta GJHIM IXTUMONAHTHEY TOMKNT.
7.27. Kap6our FyfavalapHn aBroMaTuk lipecciianraHaa 2

Kl KHC
MH TamFacus 6Yynaan. Tasakkajiura onmuran 450 ta Fynaua uuuna
TaMFacH3napH coHn kamuaa 300 Ta Ba KymH 6unan 310 ta 6yumium
IXTHMO/I/IHTHHY TOMHHT.

7.28. Tynian yK ysramaa HuMLIOHra Tekkasmim sXramMonanru 0.9 ra
Tedr. 900 Ta YK ysuaranga HHiuoHra TEruitaap cour kaMuna 700 ta Ba
Kymt G6uad 720 ta 6Vummuin IXTHMOIAUTRHYE TOMHHT.

7.29. 1000 Ta 6GoFankcus CHHOBJTApHUHT Xap Gupuaa A Xoauca
0,1 3XxTHMOANIHK Gunan p¥i Gepanu. A Xoatcanunr kamuna 100 ta, kjnu
Gunan 125 mapTa pyi Gepuum IXTHMQIIHTHHE TOMHHT.

7.30. ¥iun coxkacu 300 MapTa TauwaHanmu. Bup ouko xamuaa
60 mapra Ba opTuFu Guaan 70 ma PTa TYIWHUIH 3XTHM OIIHICHHY TOOHHT.

'8 Kyituna X auckper TaCoOOH(PHI MUKAOD TAKCHMOT KOHYHH GHJaH -
Gepuaran.

a) Takcumor ¢yrkuuscu F(x) H# Tomunr ma YHHHT rpaduruay
UH3MHT, -

6) X nucxpeT'Tacomti)uﬁ MHKAOPHUHI COHAH Xa

paKTepacTHKa A py
M(X), D(X), a(X) JapHy xucoﬁﬂaﬂr._
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il x | 52 ] 56 | 57 | 60
g2.| x | 16 | 24| 2 | 28
p | osa {03 ]| 01|02

g3. | x |1 l1s| = |
P 1oz | o103 | 04

84.| x |30 | 32 |3 | 40
P |o1los | 02|02

85. | X |12} 14} 16]32
) P Lot |os 03] ol
g6 | x |12 |14 )18 | 2
-t P 03 0,1 04 0,2
g7 | x |35 | 3] 42 L 46
"Tp | o1 |03 |02 | o4
88. | x |28 | 26 | 28 | B
TP s |02 [oa] e
go | x (w |z | )|®
7 [0z |os 03[0
810 x | 24 |26 | 38 5 30
P 0 .2 0,2 0.5 ovl

git| x | 25 | 27 | 30| 3
) 02 | 04 | 03 | 01

glg] x | 2 [ lw ]2
' [ P o ]os|oes]or
g13] 1 |45 | 47 | G0 | &
| P |02 | 04 | 03 | 01



814] X 10 12 | 14 16
815] X 18 | 22 | 23 | 2
| 7 o2 03 [ o4 oy

8 lG.LX 78 | 80 | 84 | 35
| 7 [ o203 01 [ 0a
817 x | 21 [ 25 | 26 | &
P 01 04 02 03

8.18. X 25 28 30 33
P 01 0,2 04 03

819/ x | 56 | 58 [ 60 | 64
. P 0,2 0.3 0'4 o'l

820, X 60 64 67 70
P 10103 04| 02

8.21. X 31 34 37 40
P 0,3 0.5 0’] 0.1

822| x 20 |22 | 30 | 3
P lo1] o2 04| o03

823 X | 17 | 20 | 23 | o7
P 0,1 0,4 03 0.2

8.24,[ .4 8 a2 34 6
| 2 Jor{ o2 02] o5
825 X | 37 | &1 | 43 | a5
P 0.2 0,1 05 0.2

826] x | 30 | 35 | 38 | 4
l P 03 0.5 0,1 0,1
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15| 20 | 28 | 24
o1 | 04 | 03 | 02

sor| x |
[P

| x |20 |25 ]300 |=n
8.28er [ o1 [ o2 ] 04 o3

| x| 10| 25| 20 | 26
8'29||7P o4 | 03 | 01 | 02
x | a1 | 0] 52| 55

8] P Loz |03 o1 | o4

Jarat
9.X tacopx@uil MuUKAOp F(x) TAKCUMOT dyuxuusicu Gunax 6epu

yaca, Kyfnaaryaapsn TOOHHT:
ﬁym;a) 313{%“:{ dyHKoua f{x) HH; N
6) M(X), D(X), o(X) pa P{0,3 << X <<0,7}1apHH.

0, arapx < 0,

9.1 F(x)={ x2 arap 0<<x<< 1,
| arap x> 1.
0, arap x<z 0,

9.2. F(x) =‘x3, arap 0<<x< 1s
1, arap x> 1.
0, arap x<<0,

1
2} 2x, arap 0<<r<s
93 Flx)=13T

1
1, arap x>?
0, arap x<. 1,

: < 2,
94, F(x)= 3(x2——x),arap | <ox<s

|,arap x>2.
0, arap x<¢ 0,
9.5. F(x) =10,2x, arap 0=<x=< 5,
1,arap x>>5.
0, arap x< —30,

430 = < 30,
9.6. F(x)= "60 arap®—30 < x

1, arap x> 30.

.
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0, arap x< 0,

9.7. F{x)= i(Q—f) arap O<x§a,

9‘9. F(x):

9.10. F{x)=

9.11. F(x)=

913, F(x)=

9.14. F(x) =

a
l,arap x>a.

0, arap ng?i,

I —sinx, arap %<xgu,
1, arap x>n '
(0, arap x<g — 1,

3

7(x+-i),arap —l<xg —;
1

I, arap x>~3-.

(0, arap x< 0,

"

| —cosx, arap 0<xg?,

1, arap x>%.

0,arapx<< 0,

X

Tarap 0<<x <0 7,
U, arap x>>7.

(0, arap x<{ 0,
£
367
1, arap x> 6.

arap 0<< x<C 6,

0, arap x<g 0,
2
25

|1, arap x>>5.

,arap 0<<x=g 5,

(0, arap x<< 0,

g arap O<xsC 4,

I, arap x>4.
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9.15. F(x) =1

9.16. F{x) =

9.17. F(x) =

9.18. F(x) =

9.20. F(x) =

9.21. F(x)=

0, arap x< 0,
| —casx

2 »
1, arap x>

arap 0<Cx<m,

rO,arap X ——g,
Ly 1 2 5L
3+?sm3x,arap — 2<_xg 5

) n

l,ar_ap x:>—6-.

0, arap x<Z —1,

%-}—%, arap —l<x<< 2,
1, arap x>2.

'0,'arap X< -—%.

| 4-sinx, arap ——;‘-<x;{ 0,

1, arap x =>0.

0, arap x<C I,
x—1,arap 1 <<x<g 2,
1, arap x>>2.

'0, arap xg%i,

c0s2x, arap 3“1<xgn,
1 arap x>=.

0, arap x<< ——;—,

cosx, arap —-%{xg 0,

1, arap x>0.
(0, arap x< 0,
x?

9.92 F(x) =}, arap 0<<x<< 2,

1 KK
|1, arap x>2.
0, arap x<g 0,
x2

9.23. F(x) =1~ arap Jecx<C 3,

9)
l,arap x>>3.
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9.24.

9.25.

9.26.

9.27.

9.28.

9.29.

9.30.

Flx)=

F(x):

F(x):

F(x]:

F(x):

F(x)=

F(x)=

(0, arap x << 2,
1
w+—1, arap 2<Cx<C 4,
1, arap x>>4.
(0, arap x< 0,

2sinx, arap 0 < x < —
6}

1, arap x>%_
(0, arap x<< 0,

2 .
3 sindx, arap O < x<g

l, ara 3
Px>g.

i
9,

0, arap xg.%‘

cos2x, arap %’1<xgu,

I, arap x> .
(0, arap x < — 1,

|, arap x>> 1.

0, arap x << 0,

3 -

Vx,arap 0<<x<g 1,
L1, arap x> 1.

0, atap x< 3,

in¥, arap 3<x < 3e,

1, arap x> 3e.

1 L
et 1) arap —l<x< L,

15-6 06
ACOCHH COHJIH YCYJUIAP

1- §. Yu3nKan TeHraaManap CHCTEMACHHH €YHIIHHHT
YKopaano — Fayce ycyan Ba yHUHT TATOHKH

15.1.1. Yw6y n Ta HomamaymAd n Ta YH3HKAM TeHFiaManap
cucteMacH Gepuaran GFacHH
a“-x|+a,?x2+a.3x3-:|—a,4x4+‘..+a,,,xn=b,,

. a2|x1+522-"2+‘123x3+az4x4+~-+aznxn=b2»
a31x1+a32x2+a33x3+a3,r4+...+a3,,x,,=b3,
a41x1+a42x2+a43x3+a44x4+"'+a4nxn=b4'
an]x1+an2x2+an3x3+an4x4+--'+annxn=bn'

MopuduKaLMAASKran ycyIura kypa Oy
(i=1,n,k=1,n) KO3 PHUHEHTHH,

MacadaH, ai 7= 0 HH TaHAaAMH3. Y xaa Kuaysuu dAEMeNT fe6 aTanan.
CHcTeMaHHHT OUPHHUM TEHTAMAcCHHH it ra 6yan6, XOCHN Gyaran
TeHrJaMaHH KeTMa-KeT an (i=1,n) napra KynadTHpu®, CHCTEMaHUKE
MoC i-TEeAraaMacHHH yHAaH afinpcax, Gupunix TeHriamaiaH TAIIKAPH
Gapua TeHrAamajapia x HoMabAym HYyKorunaln Ba HaTHH4AA
GepnaraH chcremara TeHr Kyt Kyluaard cucremara sra 6ynamus:

YKoprano — TayCHHHT
cHCTeMaHH eunll yuyH OHPOP Qi

al.x1+a,?x2+a13x3+aw\:4+ wtaXa=by,

U, axat-aiir b abie=0%"
Uyt @ a8 5xe= bYy .
el alir et Hatin=ey

Arap a0 Oysca, y*xonaa IOKOPHAATH wapaduuy Takpoprad,

2
ackfaf TamKapH Gapiua TeHraaMaipu-

CUCTEMAHUHT MKKHHYH TEHL13aM
12 xo HOMABIYMHU HYKOTAMH3 (Kopaano ycyauudnr aycCHRUT MaIyM
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yCyNHAaH (apKH XaM WyHRaH H i )
A y §0par) Ba KYHAMIaruW cucremara sra

afftxi+atdx+alr,+a'llx,+ ---+a(||:xn=b(|” ,
abhota it alle+. +ala,=by,
a'lx,+a@x,+ ... +alx,=p,
a@e,+a¥lx,+ .. +aPx, =59,

(2) 2
a H3x3+ a{n-t}x4+ +a{3,':x,,=b (fj .

By xapaé .

TeYHm?l_(;hl:aa;::H gﬁfpﬂyq)’g WyHra yXmail JaBoM 3TTHPMO, YUHHYH
" : apya TeHMMaMmadnapia y
HYKOTHG, yiwby CHCTEMaHH XOCHJ KHAAMH3: P X3 HOMabJyMHu

@) 2 -
a@lx+afx+.. +a®x, =0,
2, 2);
a22x2+az_qx4+‘..+a‘22;xn=bf22)
2) {2)
a'axst a4 .. FaPx =b o,
3}
ad4x4+-.‘+ﬂ[ﬂxl2=b"f} s
@)
a4 afe, =01
Ba nuxost 6 a
" Y MapacHHH 1aBoM '
3ra 6y1aMns: B M 3TAHpa Gopub, Kyfinaaru cucteMara
n—1 -
aji~ e =b{""",
a—1 —
a{z )x2=b£" b

{r—1)

3 x3=b§n~f}’

aliVx,=pi"",

] i ] * y

)‘ ﬂ 1} 4 " . }a p p
14 2
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By ycyaHH TeRriamanap CACTeMacura sMac, GaJKH HIYy CHCTeMAaHUHD
>AeMEHTap aAMalUTHPHIIAAp €plaMuia AHaroHal KYPHHULITA KEJTHPH-
AyBYM KeHraBTHPUIraH MaTPHUACKTA Kyanall KyaaupoKaup.

MyJi0XasaNapHHKE yMyMHIINTARA 3apap eTKa3Maran Xxonja gakar
TYPT HOMAbiyMmad TYpITa TeHINIaMaaap CHCTEMACHHN  KapaiMus.
Y xonpa Gyaaaii cucTeMaKuHr KeHraATHPUAraH MaTpullacd KyHHlard
KypuhHwaa Gynanu:
@, 8,838 5,
@y O Gy by

A=
Q3 Q038 by

@y Qup B3 B b4
Xaa KuayBuu saeMeHT cHdaThaa Gol AnaroHantaa TypraH 3A€MeHT
olMHaAn {au, i=1,4). Xaa Ku/yBux 3JeMeHTAad KecHLIYBYH <aTp Ba
yCTYH MOC paBMilia Xar Kuaysdu catp Ba yat Kuaysau ycrys neb

aTafaiH.
Kenraiithpuaran A MaTpullaZaH yHra SKBHBAJIEHT A'" marpuuara

YTHIH YUYH
— A Mmarpuuasa Xaj KHAYBUH SJeMEHT TaHJaHalH (mMacanad,
au==0):

— XaJ KMAYBYH caTp 3KBHBaNeHT MaTpHuara yarapuilcn3 Kyuupud
£34A16, Xa KMAYBYM YCTYHHHHP Xad KHAYBYW S1CMEHTAAH GollKa

Gapua 3/eMeHTJapH HOANapra KeaTupuialn,
_ 3KBHBAMEHT - MATPHUAHHHT  KQIFaH  3JeMEHTIapH «TYFpH

Typr6ypuak» KoHaacH 1e6 aTaayBuu Koila 6Viluua KaifTa aHHKAaHaAH.
By KOHAAHHHT MOXHATH KyiHaarada: A matpuuaduer ymby TYpTTa

37eMeHTUHH Kapahmu3: _
Ly Lo

Oy A 5
6y epaa iy — XaJ KHJIYBUH 3JEMEHT, 3KBYBAJEHT MaTpHlara €3uaaiH-
rai a'l) Ta MOC KeayBUH 3NEMEHT, Qin BA Qi XAN KHAYBYW caTp Ba XaJ

KH/YBUH YCTYHAArH 3JEMEHTAap.
AAMaUTUPHAAETTaH a') 3neMeHT (3KBHBAMENT MaTpulia 3/1eMEHTH,

ywby dpopmyna Gyitva xucobnanaiu:

oy Gir%m — G
R T
i

1-mucon Ywby :
x44dy+2z2= —1,
o 2 —3y+ 2=—7,
_ x—dy =—5
cneremanu JKopaano — Fayce yeyan Ouiah e4HHT.
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c
yCyAnian ¢apku Xam wyHAaH #6opaT) Ba KyfuMaard cucTeMara 3ra

GynamMus:

alix,+a Yxataixgtalilc+ .. +alx,=b 0,
ot et alleet . +aln=b9,
_at§£x3+at§‘;x4+ tafx,=b (32} .’
eyt a e, =0,

(2} 2 -
aBre,+alle, 4. 4 a@x =b.

by xapaé .

TeyHrﬂah?:E:ﬂH ggﬁgpuyuyg [;?Jynra YXwaw naBom 3TTHPHS, yuMHYH
A apya TeHrnamaaapia Y
HYKOTHS, YHIGY CHCTEMAHH XOCHS KHAZMH3D P *s  HOManlymum

afle 4+ a4+ ..+ ﬂ{ﬁ:xn=b ®,
afiertafirt..+an, =69,
OBrst 0 bt ali b
aflxyt . Falx,=b@
a{fjx4+ -f—a(f;xu= b (3}

Ba Huxoar 6

" Y Xapaéuun -
sra Gyaamus: P haBoM 3TAupa Gopub, Kyiunarn cucTeMara

(r—1 -

( a” ) )x|=b|‘" |]‘
(-1 -

022 ]x2=b§"’ “’

{n—1 —
afy ™ Ve, =b",

an e, =b""",

Arap al-V= ynca,
p al; 0 6¥yaca, TenrmamManapHuHC YPHHAAPHHH anMallTy-

By cucrema |
dah x), xp x -
TONU/AAH ’ » Xn HOMABAYMAAPHHHT KHH
AH, TeHrAaMasap CHCTEMaCHHH EIIHH.IHHH[[:" Homguyszgsﬂﬂ

KeTMa-KeT HAYKoTHiura ac
: 0CNaHT
yeyau neb atanaap.’ an Maskyp ycyan JKopdano — layce

MyM-

6506

'-i
|
:

By ycyaHH TeHT/aManap CUCTeMacHra smac, GafKki WY CHCTEMaHHHT
3NeMeHTap aAMallTHPHILIAp EpPAaMAaa AHaToHal KYPHHRUINTa KeJTHPH-
AyBUM KeHralTHpHATaH MaTpHUacHra Kyaaall KyJaanpoKAHp-

MysoxasanapHaHr yMyMuilaurira 3apap eTkasMarat xofnia dakart
TYPT HOMabAYMAH TYpTTa TeHnramaldap CHCTEMACHHH  KapaliMH3.
Y xonpa GyHfail cHcTeMalHHr KeHTANTHPHACAHK MaTpHlacH Kyfuaaru
Kypurnwaa 6ynain:

Q) @830 b,
Ay O o3 Gy By
@y Qg a3 A bs
Qg Q3 Ou by

Xan KHAyBUH 31€MEHT CHdaTHaa Goll AHaroHajsla TypraH 3/eMeHT
oMMHamd (@ i==1,4). Xan KuayBud 3JeMEHTIA KeCHLLYBUH catp Ba

YCTYH MOC PaBHIlla a4 KuAays4u catp Ba yas Kuayewu Ycryn Aed

aTanajnn.
KenraiTapnaran A MaTprlafak yHTa 3KBHBAJEHT A" marpuuara

yTHI YUyH :
" A MmaTpuuaza Xajd KHAYBYM 3]EMEHT TaHMaHalH {MacaJnaH,
an #%0); : '
~— XaJ KHJAYBYH CATP 3KBHBaJeHT MaTpulara y3rapuuicH3 Kyunpuo
é3uan6, Xak KWIYyBUH YCTYHHHHI Xak KHAYBHH afeMeRTAaH OoWwKa

fapua 3NEMEHTAADH HOIJIApra KeNTHPH/ALM,
— SKBHBAJEHT - MATPUUAHUHT  KoITaH  3JM€MEHTJIapH «TYFpH

TypTOYpuaK» KoupacH Ae0 aTalyBdn KoHAa 6Yyiinua KaliTa aHHKIaHalH.
By KoHAaHHHT MOXWATH Kyinparuda: A MaTpHUAHWAT ywo6y TypTTa
3jleMEeHTHHH Kapa#imua: .
12 Qim

G Ay 5
6y epha iz — Xaf KHIYBUH 3NCMEHT, SKBUBAJEHT MATPHUATA E3HNAAN-
raH a'll Ta MOC KeJypud SNeMeHT, d.» Ba Qi Xa KHAYBYH CaTp Ba Xad
KHJYBUH YCTYHAArH 3/eMERTAAp.
AnMawTapuAaérran a'l) snemMent (3KkBHBANEHT MaTpula 31EMEHTH)
yufy dopmyna Gyiuda XucofnaHalu:

£,

n_ £ 2m ™ Feim
= .

ﬂ[-k

x+dy+22=—1,
12x—3y+ z2=—7,
?-—4_1; =—5

l- mu ¢ on. Yuwby

cneteMann YKopaano — layce ycyau GuNaH eduHI.
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Eunw. Kenrafithpuirad maTpuuauudr caTpaap ycrHaa 3sJe

MEHTAP aJMalTHPHINAAD 6aXKapaMH3:

m42—1 I 4 9
A=(2 =3 L}—7|~f0 —11 —

I —4 0

—1
3 _5 .
—4

— —2
10 31
I 4 2 [ —1 SR T vy
- 345 s | 5
o 1] T el Hadl R i YRR B
0 4 1 2 0o 0o —_1 2
[l T
10 3t
PO 57—l (1o o =1
~lo 1 1_3‘1 % ~10 1 0 1|
0 1] =2
0 o[l | -2
ByHaan,
¥=—1,y=1, z2=-2
2-mucoa. Bepuaran
o1 I —3 2 6
1 =2 0 —1 —6
A=
0 l | 3 16
2 -3 2 0 6
matpultara Kopaano — Fayce yeyaunn kyanaur.
Euuyw a“_—.ol HH XaJ KHJAYBYM SJeMeHT Ae6 oiu6, 6upuHuH caTp
SNEMEHTAAPUHH Y3rapuUICH3 KYYHPHE &3aMH3 Ba OHpPHHUHM VCTYHHHHT
XaJ KuAYBUM ai =1 >1eMeHTAaH GowKa Gapya 3aeMeHTAapuHy 3ca

noanap 6unad aamawrtupamus. TYprOypuak KouaacHHH K¥anad,

410 =3 3 —3 —12
o 1 3 16

HH XOCHJ KHAAMH3.
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KKMHYH caTp 2JieMeHTiaprRH (—3) ra 6yaub, yw6y MaTpruara

Jramus:

1 I -3 2 6
o -1t 1 4
A~le 1 1 3 16
0 —5 8 —4 —6
WAH afo==] AR XaJ KuayBUH aneMedT Hed oAaMH3!
1 0 -2 1 2
o1 —1 1 4
A~1g 0 2 2 12
0 0 3 1 14
'YUHYH CATP Mememuapunﬁ 2 ra 6ynaMH3
1 0 —2 1 2
o 1 —1 1 4
A~lo 0 [ 1 6
¢ 0 31 14

afy=1 HK Xal KHAYBYH NIEMEHT nel onaMns:

1 00 3 14
010 2 10
001 ! 6

o 0o 0 —2 —4

TYpTHHYUN caTp 3NeMEHTIApHHH (—2} ra 6§naMuns:

A~

i 0 0 3 14)
0o 1.0 2 10
~lo 01186

0o o ol 2

| WH XaJl KHIYBYH BJEMENT ge6 oIaMus:

da= ‘
' 1 00 0 8
01 006
A~16 0 1 0 4]
000 1 2

s

15.1.2. YKopnauno — Faycc ycynnnaun?:sll-;:,nmc
ACHHA edHiliaH TalWKapH JeTepMuHAHTAAD

609
3—665

H TeHrNaManap CHCTEe-
obaalufa, MaTphla



Evuw. Kedrafitupparan maTpuuanusr CcaTpAapH ycTHlia 3
MeHTap aaMmalTHpHiunap axxapaMmns:

4 2 —1 l 4 9 —1

i —4 01 =5 0 —8 _—9 4

1) 31

I 4 2 | —1 1 0 - | =3¢

~ 3} 58 3 5
o [1] T I Eadl R = 2~

0 4 1 2 : A

¢ 0 —7 e

10 31

1o BTN T 1 0 0] —1

~10 1 1_31 ]_51, ~10 1 0O I]

0 -

0 o 1-2 0 1l-2

Byuaan,
x=—1,y=],z=_2_

2-mucon Bepuaran

o 1 1 3 16
2 -3 2 0 6

Matpuuara Kopaauo — Taycc yeyauun kyaaanr.

Eunw, a.,—_u—l HH XaJ KHAYBUH 3MleMeHT Ael Giub, BUpHHYH cal
INMCMEHTAAPHHH Y3rapuilicH3 Kyunpub ézamus Ba OHPHHYH YCTYHHHI
X84 KHAyBUR @i =1 3femeHTAaH 6olUKa Gapua SMEMEHTIaPHHH 3(
HOMTap OuMaH a/MalUTHPAaMH3. Typr6ypuax KouzacHRH K§ana6,

HKKAYYR caTp E€MeRTAapHBH (—3) ra 6yaub, yu6y Marpruara

3 6fnaMus:
’ 1 -3 2 6

-t t 4

T 1L 3 16
_5 8 —4 -6

A~

o oo -

QiaMH3:
LK abe==1 KH Xal KRJAYBUH 3JEMERT ne6

t 0 —2 1 2
o1 —t 1 4
0 0 2 2 12§
00 3 1 14

VuyHUp caTp 1eMeHTAapHHH 2 ra GynaMu3:

P~

10 —2 1 2
01 —1 1 4
A~lo 0o (1 o
00 31 14

affy==1 HH XaA KHAyBUH 3JIEMEHT ne6 onaMus:

1 0 0 3 14
010 2 10
0 0 | i 6
o060 —2 —4

A~

TypTHHUU cATP SAeMEHTAAPHHU {—2) ra 6ynamua:

1 0 0 3 i4)
0 1-0 2 10
0 0t 1 6

o o ofld2]

aff==1 HA Xaa KHAYBUH 3NEMEHT ne6 oraMuna:

A~

4|0 —3 3 -3 —12
O 1 1 3 16
I XOCHJI KHAAMHS.
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15.1.2. YKopaano — Faycce ycyauaa
MacHHi euHliljaH TawKaph AeTepMHHAH

39—665

0
1
0

¢
»

00

00
1 0
0o 1

609

8\

o

4 UHBHKAH TEHCAAMaNap CHCTE
TA2pHH Xucobaawaa, MO TpH L4



PaHTHHH aHHKNALIAA, TECKAPH MATPUUAHH TONHUIAA XaM dofiaaanuna-

Euwuum 3Saemenrap anmammpumnapna MATPHUAHUHT  PaHTH

AH. 3rapMacanry  MabayM. A martpuuara XXopaaxo — layce ycysauHn
3-mucon [etrepmunantiu )Kopmano — layce ycynu yinaiMu3:
XHCcoBaaRr: | 3 5 7 { 3 5 7
3 57 2 D L 0 —22 —32 —44
a=f 1 234 “lse 1 4 s 0 —11 —16 —22
-2 —3 3 2 3 —2 —1 —1§ 0 =11 —16 —22
I 3 5 4
1 3 5 7 1 3 5 7
Eunuw. . o 1116 22| |o 11 16 2
[0 2 104 0 11 16 22§ |0 0 0 0
A= 1 2 3 4 i 0 1l 16 22 0O 0 0 O
-2 -3 3 2
i 3 5 4 Xocua 6¥AraH MaTPHLAHHHT Xap KaWaald HKKHHYY 'rapmﬁuu.
, [ETEPMUHAHTH HONAAH dapKIH, ReMak, r(A)-- .
1 2 10 4 1 2 10 4 5-MuHC O Bepu.nran
_joo —7 of_ Jofd -5 of (3 2|
01 2 10 o1 23 10| A=i4 5 2
01 —5 0 00 —7 0 2 |
1- 0 20 4 1 0 20 4 raTpriuara teckapu A~! matpuuann Kopmano — Faycc ycyau Onaan -
01 -5 0 01 —5 0 OfuHr. _
= = _ = Euuw A=24£0 6yaranu ysyn A xocMac MaTpuita. A MaTpuua-
0 o 28 10 00 -7 0 IMHr YHC TOMOHHTa GHPAHK MaTPHUAHH €346 TYFpu Oypuakin MaTpulia
¢ 0 —7 0 0 0 28 10 (ocHa KuaaMu3 Ba yara )Kopaano — Tayce ycyauhd KyssadMus,
t 0 2 4 1 0 0 4 ' ' ) 21 % 00
o1 =5 of__torae o 2 ooy o RO
" oo Ol ofT e et o _(A|£}f_~452010~o?? —3 1 0]~
0 0 28 10 0 00 10 21 410 01 oLl _2 5
' 33173
1 0 0 4 1000 _ 3 3
0100 01 00| '101 32y
=—7-10 =—7.1 = —70. -7 7 7
' 001 0 0 0 0 01 70 | 2 4 3 0
0 0 ofi] 000 1 ~1et sy 7o~
4-mucoda. Y6y {O 0 2_; "'"(71 %l
7T —1 3 . 5 : 3.1
1 3 5 7 ' : ‘L 0 0 4 24 24
A= : o 1 al =L 5 _L
4 1 4 6. - ~ 8 2 (2 12
3 —2 —1 —1}§ . . : 0 0 1 I 7
' TF W

MaTpuila paurauu XopAaso — layce ycyanun kyinab AHHKABHT:

610

e




Hemak,
3 7 {
R YRR 7Y
1 | 5 1
A 2 12 2
1 { 7
T M m

{- Japcxona ronwupury

Ky#tuaaru macananapun Xopaano — layec yeyanaan ¢oinanannt

e4HHr:
1. HeTepMUHAHTAAPHH XHCOGJIAHI:
| 1230 1 —2 3 4
0123 2 1 —4 3
;6
D laoref s 3 2y
2301 3 —4 —1 =2

JK: a) 96; 6) — 900.
2. MaTpnlla paHTHHER TOMHHT:

357 1236
ay |1 23] 6) 23[6]
135 3126

K ayr=2; 6)r=3."
3. Bepuarak Marpuila yuyH A~

2 5 7 (3 —4 5
a)A=[6 3 4’;6)A=[2 —3 1]‘

5 —2 —3 3 —5 —1

! TeCKapH MaTpHUAHH TOIHHI!

I -1 1 —8 23 —11
a) | —38 41 —34 6) | -5 18 —7
27 —29 24 1 -3 1

4. Tenrnamasiap CHCTEMACHHH €YHHT!

[ 2,4 3%, 11,4 5x,=2,

x 5 2x,==1,
3x—2y—462=—7, 6) Xt xy+ Bxy+-2x,

Sx-+8y+ z=2,
a) [
2x+ y— z=6;
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204+ x4 3x342x,=-—3,

K oa) x=-—3, y=2, z=1;

6) X = —2, xo=10), xa=1, Xy== — 1.

{- mycrarur uw

K.yﬁuﬂ.am macananapun YKopaano — Tayce ycy/iu GuaaH edMHHT:
|. JeTepMUHAHTHH XUCOOMAHT:

8 7 2 10

-8 2 7 10 K- — 1800,
4 4 4 5
0 4 -3 2

2. MartpHua paHTHEH TOMUHT!

1 3 5 I
2 —1 -3 4
= . r=3
A=ls 1 1 7|
7 7 9 1
3. Bepunran A matphuara Teckapu A ' MATPHLAHH TOMHEY:
3 3 —4 -3 -7 5 12 —19
G 6 1 1 3 —2 -5 8
A= LK

5 4 2 1 A | 41 —-30 —69 111
2 3 3 2 —59 43 99 —159.

4, YH3uKAH TEHrAAManap CHCTEMACHHH eYMHT:

X+ 2%+ x5 =38,
xy+3x;4 x,=15,

4x + x5+ x=1l,

X+ x, + 5x,=123.

Ko xi=1, x2=2, x3==3, xa=4.
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3- raboparopus mauirysoru
Yusuksu renzaamasap cucremacunn esuw

Koprano — Tayce yCyaunR Kiiaa6 uHaMKIH TeHTfiaMaaap CHCTe-
MACHHH yuTa ycyJ GHJaH evrHr:

a) Kpamep Ronnacu 6yitnua;

G) Teckapu MaTpuila &pramHia;

B} HOMaBIYyMAapHH WYKOTHI! YCYAH GHaaH.

I.

4x—3y+22=09,
2e43y+ 2=1, 2. 12x+5y—3z2=4,
2¢4 y43z2=11. S5x+ 6y —2z=18.
x— y— z2=94, {x+ y—z=1,

3. 13x+4y—2z=11, 4. {8x+3y—62=2,
3x—2y+4z=1]. x4+ y—3z2=3.
Tx—5y =31, 3x+4y+22=38,

. y4x+4 llz= —43, 6. (2%~ y—3z=—1,
2x+3y+ 42=—20. x+5y+ z=—T7.
x—2y+32=6, x—-4yﬂ-2z=—?.,

7. {2x43y—42=20, 8.1 3x+ y+ 2=5,
3x—2y—52="6. —3x+5y+6z="7.

3x4-4y+2z=8, 3+ g+ 2=21,
9. 2x—4y—3z= -1, 10.[ X —4y—2z=—186,
x4+5y+ z=0. —3x+5y+4+62=41].
x4+ y—ze= 2, x+y+3z=—1,
1. J4x—3y+z=1, 12, 2x-y+422=—4,
24 y—z=I. dx+4y+442=-—=2,
x+4-2y+4z=31, 5x+48y— z2=17,
13. {5x+4+ y+22=20, 14, 12x—3y+422=9,
3x— y+z=0. . x+2y+3z=1.
25— y+4+52=+, 7x— 5y =34, .
15. 16x42y+13z2=2, 18. 14x+4 11y = —36,
3xr— y+5z=0. 2x+ 3y+44z2=-—-20.
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21. l4x42y—2=—38,
X +2z=-3.

x+2y+ z=4, x —2y+32=~56,

17. {3x—5y+3z=1, 8. 12x4-3y—4z=20,

x4+ Ty— z=8, 3x—2y—5bz=6.

x4 2y="6, x4+  2z2=6,

19. {3x— y—2z=12, 20. | x—3y+ z=35,
g+22=—1. dx+2y— z=-—14.
x—3y42z=—9, (x4 y— 2=,
22, ¥ Bx+43y—6z=2,

—4x— y+32=-3.

4x—3y+22=8, 2x+ z=lI,
23, 12x+5y-—-3z=11, 24. x+43y—z=—4,
5x+6y—2z=13. —x42y+z=4.
x4 3y—2z=8, 2x+ y+3z=17,
25. 1 x4 z=1, 26. {2x+3y4 z=1,
— x4 2y42z=12 3x+2y+4 z=6.
4x+ y—32=9, 2x— y+3z=—4,
27. [ X+ y— z2=-—2, 28. { x+43y— z2=11,
8x4 3y —6z=12. x—2y+422=—17.
2x+43y-+ z=4, Tetdy— z=13,
29, 12x 4+ y432=0, 30, {3x4+2y4-32=3,
Ix+42y+ z=1. 2x—3y+ z=_~—~10.

2-§. TenrnamManap B& TEHrAAMANAP CHCTEMANAPHHA
eUNUIHANT HTEPAUNA YCYANAPH

15.2.1. f(x) =0 TeHrnaMa XaKuKHH HARHINADHHWHT TaKpuGul
KHiMaTNapHHH TOMHL YYYH aBBad HAAM3 AKKanaHald, AbHH Gepuara
TEHrIaMaHUHr GHTTA WAgU3KIaH GOlIKa HAAn3NapH HYK 6Paran opannk
AHUKAQHAJH. ' ’

[a;b] kecMa yaaykcus f(x) PyHKUHA UARHIHHHHT AKKAAAW OPANHFH

© SYAuIM yuyH KyHHAaard mapraap 6aKapHauiln Kepak:

a) f(a)-f(b) <0

6) [a;b] Aa [ (x} witopacHHu cakiawd 3apyp.

Batb3aH f(x) =0 TenrnaMgHA @{x) =1 (x) KypHHHILAA E3n0, y=(x)
Ba y=1P(x} O¢yskuuaaap  rpapukrapuin  GHTTE  KoopAHHATAAAD,
TEKHCAHTHAA Yu3HG WAAHSHHHT fAKKajall OPAaNHKNAapPUHK  Tonuw
MYMKHUH.
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I-Mucon. 2—lgr—x=0 TeHrJaMa HARM3HHHHT fKKaJall Op&
JAHFHHH TOIHHT. 0
Eanw. Bepuiran tenrnamann Igx=2—x «kjpusntza &us,
y=Igx Ba y=2—x PyskuMANap rpapuKAaPUHH OATTA UH3IMALA
TACBHPAAHMH3. DBy rpaduKiapHHHT KeCHIUHIM HYKTacH M HuuP)
§ aGcuuccacn [1;2] opanuxaa éraan (81- wakn). By opaankna Gepraran
TeHI/IAMAHKAT Yal TOMOHHAATH
R4 Wosa  TeruuuIM

J KaHOATNAHTHPrananTy c¢ababam,
2

Y HIAAH3HH AKKanall OpaiKFH
G¥aaau.

JH CHHIUHHAHT 3HT MYXHM yCyana-
- pHiaH OHDH HTepaUHN YCYAH EKH

6Ynub, yHuur MoxuaTH Kyduma-
ruaan u6opar.

Yuby f(x) =0 reurnama 6Ge-
puirad 6yacum, 6y epaa f(x) —
ysaykens dywkuus. By Tewraa-
MaHH YHTa TeHI Ky4an x=q(x)
TeHrn1ama OGuaad  aaAMawTHpa-
MH3.

Argp 6upop {a, b] opaaMKHMHT XaMMa WyKTanapuaa |’ (x)|<r<<1
(r — §3rapmac con) 6yan6, nactaabru QyHkuua 6y opadnKaa Aroka
HIAE3ra sra 6ynca, y Xanaa 6upop ycya Oniak WAAH3HHHT GOLIAAHFAY
Xo TaKprOuit kuiiMatvEd Tansaimus. lywaan cyur ymby kerMa-
KETJIHKHH TY3HW MYMKHH:

. x|=(P(X[|), x2=q:’(x|)s sy xn=q)(xn—l).

by 1eTMa-KeTAMKHUHF AMMUTH f(x} =0 TeHTaamauunr [q, b) opaauk-
BATH AirOHA WAAM3H G¥naad, abhd limy,=E.

Bi- maka

fl=r0p

& HAAM3HUHF HTEpalHMA YCYJH BHNaH TOMHAFAH X, TaKpuOu# Kuiimath
|E—x,] <—1—'_-—r—|xn-—xn_,] TEHFCH3AHK Guaan GaxolaHain.

By epna £ rapasiaéTran TeHTaMaHMHI WAAYMBH, X4 i BA X, HKKHTA
AKHHAa N, 7 3¢ca @ (x)| HuHr [a, &] Aark SHT KAMHK KHAMAaTH.

Hngusuuur kuiMaTHHH e AaH KarTa OYyaMaran XaToauk OWaaH
TOMHUI YUYH 7 HUHF KHAMATHHH -

r—I1
|xn_xn—lj <_r"a

TEHTCH3THK 6aXapuaaurai KHIMG aHHKAALG eTapaunnp.
f(x) =0 renirnaMaln x==¢(x) KYPUHHILUZALH TEHFTAMETA KeJTHpHLU
YYYH YHH
xmx—A(x), (A50)

SKBHBANEHT TeHrAamMa OuAaH anMaluTHpaMmu3. YHia

P(x) =x—Af(x).
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tlapraapan }

15.2.2. TenrnamaiapHu cod- '

KETMa-KeT SKHHAAIHLIK YCyaH .

3 napaMeTpru ¢{x) PyHkuusa urepalui MapasSHHHUHT mc.méaau{l)g:iuul;
yuyH erapam Oyirad WapTHA KaHOaTAAHTHPAAWUraH KHJIHO T

MYMKHH: ,
l¢’ (x) | =11 =M ()| <1
Arap
' 1 —Af (x) =0
1e6 onHMca, xo AKARAAWMIL aTPOQHAA IOKOPHAATH TEHICHIJTHK
y3-ysnpad Gaxkapuiaid. ¥ xoaza

1 ,
A= +_f'(_x‘ﬁ’ (F (x6) #=0).

—lgx—x= =15 uaaussanr Gou-
9. mucoa. 2—lgx—x=0 TedrnaMani xo=I,
NaHeHd akupAamupunaan {1- MEconaaH MabiyM) x==@(x) KypHHHILFA
e =2— —_ ! 3kpuBanent
4 — — —
Eunw. Byuna f(x)=2—lgx—ux f(x)=—1 o

TEHMMAMAHH 83aMH3:
x=x—-l(2—l_gx-’-x).
A COHHH
I —af (1,5)=0 ,
éxy

1+3(1 450075 )=

reHTiaMafad TomaMu3. A= —1 coHy Gy TEHTIaMaHHHr HJAN3HTE FKUH.
Wlynaai xuauo,

x=—lgx+2,
x)=2-—Igx. _
ﬁwg?mtpn(c)on. 2—glgx—x=0 TeHTNaMa HWAAH3IKHK UTepauua yCy/H
u 0,001 raya aHHK/AMKAA TONHHF. . .

GME . 2- Muconaa GownanFuy TeHraaMani x=2 —I1gx KypHiniiaa

- 1, 2] opaanxaa
onauk. Bynaa g(x) =2—1gx, ¢'{x)=—— - Abil {1, 2] op
l¢/ (x)} <1, WyRuHT Y4yH wrepalius ycylHaar ¢oinanaHuul My&il:::iln
- MHCQLAATH [vl; 2] opaJdUKHMHT “an OXHPHHH HOMKHYH RKHHAA '
yuyH KabyJ KujlaMH3, AbHH. xo==1. DHAH GUPHHYA, uunu;'-m B4 )::;?-a
KeBWHTH AKMHAAWWWAapHn Tonub HaTHKaNaph ywéy xan

é3aMH3.
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4 % ' g x; | ez m2—lg g
0 1 0 P

1 2 0,3010 1,6950
2 16000 02302 1,768

3 17698 0,2430 1,7520

4 17520 0,2435 1,7565

5 11,7565 02445 1,7565

6 1,7556 02444 1,756
T 1,7666 — .

LUlynaakt kuau6, e==0,001 rava aHRKAHKAA H3MAHAETraH HJAH3
§=1,755, uyHku

(%7 — x5] =0,001.

15.2.3. {f(x,y)-O,
9(x, y) =0
JAYMAH HKKHTA TEHIJaManap CHCTeMacH GHAAH YeKJaHAMH3) Gepuaran
AHHKIMKAATH XAaKHKHA WIAH3NAPHHA XHCOOAAlI Tanral KHARHCHH.
Cucrema eunMaapunan Gapu (£, n) HuHr 6ownaHFHY AKHHAA KK
X =xo, y=yo Gepuran GYAcHH NeHNHK. ¥nap, MacanaH, GHTTa YH3IMaa
f(x.y) =0 Ba @(xr,y) =0 srpy unankAap rpadukrapuin uHsHu #yau
Gulak rpadmK yeyana Tomkaran 6ysuium MYMKHH. K
Bepuaran renraamanap cucremacuum yHra skBusadeHr Giaran

{x=F(x.y),

TEHTNAMANap CHCTEMaCHHUHT (HKI{H HOMab-

=D {x.y) .

KYPHHHIITA KeATUPaMH3 Ba GOWNANFHY AKHHAA KWK (%0, yo) Huur ( (%,
M) AHHK YHMHMHH XaM §3 uuHra onyBun) Gupop D atpoduna

FFre(y) | + 105 (xy) L << L,
| F'y () [+ DY (x4} ) S ra<< ]
ne6 dapas Kuaunb, uTepauusa ycyau Ganad edamus.

CHCTEMAHUHT eHUMKIa SIKHHAAWYBYH (X, Ya) (n=1,2, 3,.) kerma-

KeTAHK KyRuAaruya Ty3uaanu: _
o xi=F(xo, yo), 41 = (x0, go);
xe=F(x1, 1), ga=D(x1, y1);.
~xa=F{x2, y2), =D (x2, y2);

.......................

Arap (x., ys) NapHHHr XaMMacH D ra Teruiay G6¥aca, y xonaa
limr, =% 8a limy,=n.

bl
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BepuaraH cCHCTEMaHH. x== F(x,y)_,.yﬁm(x,y)_ K¥pHHRLWra KeATHpHL
yuyh ab —pys=0 1e6, yHra sKBHBaJEHT G¥aran _

{af(x;y) +Bo(xy) =0,
'\’f(x'y) + 6q>(x,y) =0

cHCTEMahy KapaiMH3. i .
a, B 7T 1‘153 napaMeTpAapyH WyHaal TaHnafMH3KH, Oy ¢yRKHuA- -

wyAa Teur 6YacHH
JADHHHT XYcycHAi XochiasapH AacTNaGKH AKaKAa
émr: Hoira SKMH GVacun. ByHuer yuyyn o, f, ¥, 8 mapamerpaaphu

‘KyRuaard TeHr1aManap CHCTEMACHHHAT Takpubuii eudmiapy cndaTiia

TONAMH3!
1 +af(xoy0) +Boc(*oys) =0,
af;(xo.yo) +ﬁ‘P;(xuayo) =(),
Y (Xotio) +5¢;(xn-90) =0,
l+‘\’f;(xo-yu) +6‘3P;(xo-yo) =0.
4-mMucoa. xo=08; yo=0,550 3KaHAHTUHH xm;oﬁra onub, ywby

24yt —1=0,
{x“—y=0.

TeHrn1aManap CHCTEMacHHH

x=F(x,y) *
{ y=0(x,y)

KYPHHKLITE KeJTHPHHT.
Eunw. Byna f(xg) =x"+4—1,

@(r,y) = —y; fi(xo040) =1,6; [y (xoyo) =11
@i (xoy0) =1.92; ¢/y(x0.40) =—1.

BepH.nral-l CHCTe_M&I‘a 9KBUBAJEHT
a (£+y’—1) +p(x*—y) =0,
{ y (4 yt—1) +8(x*—y) =0
CHCTEMAHH
x=xtq (e +y'— 1) +B—y),
{ y=y+y(*+y’—1) +8(x'—=y)

KypuHuluga €3ul onamna.
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a, B, v, § koahpuuHeHTAAPHANT COH KHAMATAAPH yuyH
11,604 1,928=0,

l,la—ﬁ=0.
1,6y 41,926 =0,
I+ Lly—6=0,

CHCTEMaHHHT HAAM3JAZPHHH ONaMu3, TbHM
ax—03; f~ —0,3; y~ —0,5 §=~04.

. Ulyuaait KuanG, TenrnaMasnap CHCTEMAacH WTePalUusi  YCYJAHHH
Kyanaw yuyH Kynai 6yiaran yw6y KYpHHHIIra KeJTHPMAajH:

{x=x40,3 (F+y?—1) —0.3 (—y) =F(xy),
Y=y—05(+y’—1) +0,4(x*—y) =D (xy).

2- JapcxoHa TORWLPUFY

I. x®*—9x’ 4 18x— | =0 TeRrNIAMaHHHT HAAHAAAPHHN AKKaJall
OpaNHKNAPHHK TpadHK ycys GHAAH aHHKAAHT:

)K: (Ovl); (2!3}; (6,?]-

2. TenraaMattapHH WrTepatua ycyan 6uaad, 0,01 rava aHuxKaUKAa
EYKHT!

a) ¥*—12x—5=0; 6) 4x=cosx.

A a) 042; 6) 0,24,

Wyt=—1,
3. Yuby s 0 TeHNNIAMANap CHCTEMAcH HAAH3HHHHT AacT-
Xi—y==

Na6KH AKMHAAUIHIIHHK TPAPUK YCyAHAA TonuHr Ba 0,01 raua aunkauKaa
HTepalHs ycyan GuaaH XHCOONAHT.
A E==0,83; n=0,56.

2- mycrarun uw

l. #*—12x41=0 7enrnama XakuKHi WAAH3TAPHHHHT SIKKadaw
OpaNHKAAPHHH FpadHK ycyila aHHKAAHT.
K (—4, =3) (0,1); (3.4).

2. Tewrnamanapuu urtepauns ycyiau Suaad 0,01 rava awukankza
@UHHT!

a) x3—2x2—4x—7=0; 6) 4x-—7sinx=0.
H:a) 3,62; 6) 0 Ba +1,73.

3. TeHrnamanap CHCTEMACHHH HTepalluss yoyau Guaan 0,01 raua
AHHKJHKAA eYHHr:

{x2+y—4=0,

1E= [ 67; n=1,22.
y—lge—1=0. at " 22
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4- raboparopust MGUIFYAOTU
F(x) =0 TeneAama uAQUINAPUNL UTEPAUUR YCyAl
buaan TonuW

TeHrsnaMalapHAHT JHT KHYHK MycOaT HJILU3HHM HTepallud yCyJaH
Guaan (,000f ravya aHHKAMKAA TOOMHT.

t. x> —cosnx=0. . 0,4373. 16, 2--x—lgx=0. K 1,7554.

9. cosinx—x=0. X: 0,3115. 17. (x—-l)g—-e_‘?o‘ KK 1.4776.

3. x—3cos?l,04x=0. JK: 0,9393. 18. tgx—3(x—2)"=0. §= 1,1439.
1 . . 19. 2—x—2Inx=0. : 1,3702,

. 2 lnx—L=0. X: 14215, X ’

o2l 20. 1—x—x~x=0. X: 0,5698.

5. 2—x—e *=0. K: 13150. | B _

6. 3—x—2lgr=0. OK: 2,2830, 21 ¥~ lgr—3=0. K 7.782%

7. 2yx —cos=0. K: 02211 22 ———Inx=0.  DK: 14935.

8. x —cos0.387x=0.0K: 08867 93 105 _gjnnr—0. XK: 0,8875.

— nx .

9. x —2cosp=0. DK 072109y n_ ctge=0. XK: 0,6306.

10. 21gx_—-;—+l=0. H: 03971 95 r_o94 20, JK: 05378,

1. 3—x—tg™=0 JK: 13172 56 2 . g X: 0,5965. ||

1 . xz
12. meosax——-=0. K 19652 o0 4 o o To0. K 1,6815.
1 : — 1 :

13. Trz__.....lgxz . JK: 1,8967. 28. \/x+l --—;"—'-0 A 0,7545.

14, ctg—x?=0.  K: 08755 29, (x—1)2—ge'=0. X: 0,2132.

15. lnx+ \/,—5:0_ K: 0,4848. 30. 2—x—arctg2x=0.)K: 0,9248. |

3-§. Onanit Audpepeninan TEHINAMANAPHA EHHLIHHHT
COHJIN yCYanapu. fnep yCysH Ba YHHHI
MOAMPHKAUHANADH.

15.3.1. Amanuéraa yupawaurav AdddepeHUHan TeHrnamanapHRHT
AHHK eUHMJApHHW Xap AOHM XaM TonkG GyaasepMmaiiu. Hy cababau
auddepenunan TeHrdaManaphu TaKpHOHH eunl yCyAnapk KatTa
aXaMHATTa 3ra. fiaep ycy/n Ba YRUHF MORHDHKauuAnapu ury ycyanap
KyMaachra KHpaaH. » oo

Bupuu4n TapTHGAH

Yy =[(xy)
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Anddepenunan Tenraama ﬁepu.nrau 6ym—16 ynuur [x0; &] kecmaga
y(x0) =yo OolilmaHFU4 IIADTHH KAHOATAGHTHPYBYH EUHMHHK . TONUW
Tanal kuauHcHH (Kolou Macanacu).

—xy

[, 4] xecMaru n Ta TeHr 6naKka GFnamus (82 Luam) T- = h
(unTerpasnawm Kanamn)
Y|
0 X

I 82- waxn

(%0, x1) OpanHKAA uHTerpaa rpH 4YH3HK yHra Mo(xo, o) Hym-ana
YTKa3wAraH ypHuMa KecMacH Guaan a.nuammpﬂ.nanu By ypmmauaur
6ypzax xoatptbuuaeum yuGyra TeHr:

_ — ¥~
Y (x0) —f(_xm Yo) R
OynnaH y) HHHI KuAMATHHH ronaniua’
. h=go+ (x1— xo)f(xo,yo)
€K KHCKaua
Yyr=yo-+hyb, Gyuna y6==y (x0).
M:(x:,y:) Hym-a.cla YTKA3HATaH YPHHMA TeHTIaMacHRaH:
. Cyr=yrthegl, Oyuta gh=y'(x)). . - "
, -LLlynra )‘?xmam -
a—yz+hy£ GyHna W= y *(%2) Ba X. K.

Sﬁnepuuur TaBcugaanran ycyuuuuur ymMymad ¢opmynacu ywby
KS'(pHHHll.II‘a sra 6ynann:

Yirr1r=yi+hyl, Oyrna yi=y'(x),
i=1,2 ... 1
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" O6unad ronmnrad (8

YpHHManap KecManapHiaH TalIKKA TONFaH CHHUK UYM3HK Sdaep
CuMuK Lusury feinnain, 6y Uisuk 6epuarad Mo (xo, yo) HyKTanad yTaau
XaMJa H313anaéTran HHTerpa 3rpH YH3HKHH aNNPOKCHMALNA KHAALH.

I-mucon. diinep ycyanaan doitnanannt y =y — x nuddepenunan
TeHraamanuur. [0; 1.5] kecmaga y{(0)=1,5 OGolunaHFHY WapPTHH
KaHOATJAAHTHPYBYM  €UHMHHH  TonuHr. Hurerpannain  Kagamuhu

_ h=0,25 ne6 onunur.

Eamin. xo=0, Yo=1.5 ra sramuz; nm‘erpa.:wam Kanamu h = 13

=0,25, AbHK 1 =6. hyi== Aya—hf(x,,y,) —k(y‘—x.) neﬁ Genru.naﬁ yw6y

' XKaABaNHH Ty3aMH3:

Y 5 N L e Al
0 0 | 15000 | 15000 | 03750

1 | o035 | 1sm0 | 1gas0 | odoe

2 | 0% 22812 | Li12 | 04458

31 o7 | 2768 | 10765 | 04941

4 | 100 | 32206 | 32906 | 05553

6| 135 | s7mse | 25%8 | ogsie

6 | 180 | 4tz | -

15.3.2. DilnepHHHr TaKOMHAAAWTKPHATAR YCYAKHH "Kapaﬁn'aa
Ymmr MoxHaTH Oynpall: wmacana wmunmnex KyRuarany Xoraa,

H3/N2HAETraH DYHKUUAHMHT X ,-x;+ ny'ra.napnam Y, L epnamm

K.Hﬁmamapn :
y |—~91+ yl

q)opuyna_épnauﬁna xdcofnaHany. LLlylulau KefiHH ' =f(x,y)} TeHraama-

HHHT YHT KHCMHHHMT -

y; + (x lvy )
yp'ra Hymanaru KHAMaTH TONHAAIN Ba

Yiri=Yrt hy,%

anuKAaHaad. By rpajmkza Kyhmparugek 6¥naam: M, Hykra 3Siinep
ycyau Onnan, Mi H g&‘ra g IJANePHHHE TAKOMHAMAWTHPHATAR YCYJIH
makn).

2-mucon. l-Mucongarna quJqJepeHnnaJl TeHrAaMaHH DRnepuHur
TAKOMHANZWITHPHATAH YCYIH OHAAH eYHHT.
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) M,
»{{ ]
M, M
g Xo /'j A’, - X
83- wraka

Euuw. Teraman Searunainnap KUputTHG, Xucobaatll HaTHXadapu-
HH ywify aABaJjija KeNTHpaMu3:

(| x| w L"' Rood %ﬂ -xu_;-; 'H%: e L’FW‘#

—rtd | iy, | =REabond 7
6| o0]15000] 16000 [0,1875] 0,125 16875 1,5626 0,3906
1]025]1,0906 | 1,6406 [02051{ 03750 2,0957 1,7207 0,4302
2/050{2,3208 | 1,8208 [02276] 06750 | 25484 18734 04684
s[o75 12,7802 | 20392 [02549] 0,8750. 3,0441 - 2,1691 0,5423
4|1,00(33915| 23315 [o2914] 1,1250 3,6229 24974 | o843
511,25 | 39658 | 27058 [03382| 13750 42040 29190 0,7298
6] 1.50 | 4,6858

15.3.3. Oifinep — KollWBAEr  TAKOMHANALITHPHACAH  YCYJAHHAHT
MoxustH GyHnait: o1AHK

Yir=Yyi+ hy!
&pazMun KWAMAT TonuAaau, cyHrpa
Yier=F(xi1, Hig1)
xucobnanasu. Ulyuaan kefiun '
. y’+ %
Yor =Y+ h L

dopmysia 6¥iinua TEeTHIIIH eUUM TONHJIALH.
3-mucon. Jirep — KOWHHHHT TaKOMHANAMITHPHATAH YCYAHLAH
¢ofinanannG, 1- Muconaars akdpdepenunan TeHrNaMaHH eyHHT.

624

Eyuyin. Ternwan Gegrunainap KHpUTHG, xucobaamnap naruxana-
1M ywby XKaaBaara KHPHTAMH3:

, x bipr™= Pigr= = Ay 1™
ol oy |se=lne)| by | T _;:_'_,,y‘ 5, it Wi | Vit
2

ol15000] 15000 [0.3750] 025 | 18750 | 1625 | 04062 03006
0.25{1,8906] 1,6406 [0A102| 050 | 23008 | 1,8008 04506 | 04302
050|23008] 1,0208 |0462| 075 | 27760 | 20260 |0.5065 | 04808
oTs[ami6] 20616 [05129] 1,00 | 33145 | 23146 05786 | 05488
To0[s 3t SaaTa |osses| 135 | somz | zesar | 06710] oezm
TSE[soTes] 27768 (00816 160 | 4067 | S.57 | 07895 | 07888
16047118 .

3- dapcxona ToRWLPUFY

1. S#nep ycynunas dofizananng, y’=ﬁj— Anddepeninat TEHr-

iMank y(0) =1 GolhaHFuy LIAPTAA €UHHT. Hurerpannaul KazaMHHH
==0,1 0e6 OAHHT. YHHHT nacTnabky 4 Ta KHAMATHHH TOMHIL GraaH

*KNAHHHT.
:

x [0 ]01]02]03)04
y 1 |12 {ri8}126]131)

9. 3fifepHHHr TAKOMHANZWTHPRATAH  yCyAudaH dohnananns,

- Macanafaru AnddepenilHan TEETNAMAHA SYHHT.
3. iinep — KOWHHKHT TAKOMHAAZIUTHPUATAH ycynnnaH dofiana-

W6, 1- Macatagard fuddepeHHAal TeHTIaAMaHH eHHHT.
3- mycrakua uwiu

1. itnep ycyan Guaan y’ =x-+y Auddepeninan terraaManrur |0
,4] kecmana y(0) = | GollaHFHY WAPTRE KAHOGTABHTHDPYBYH SUHMHHH

onMuMur. A=0,1 2e6 OAUHT.

K AL
Y [ T[T (12|18

2.  S3fiNepHAHT TAKOMHANAWTHpHAraH YCYAHARH polinananus,
{- Mmacanafard AndPepenunan TeHrIamMaKhn CUNAT.
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3. Dfinep — K omuHKHT TAKOMHANSUWITHPHATAH ycyannaH Qoitaanas
HHG, 1- Macananaru andepenunan TenraaManu €UHHT. o

 5- aaboparopus mawryrory
000uii Fuppepenyuan Ter2AGMaraprune TaKpubud
EHUNAGPURL TONUUL

Jiinep ycyam Ba yHWHT Monutpuxauuﬁnapunan ¢oﬁnana}lﬂdq‘§
. Gepuaran gy =f(x.4) Andpdpepenunan TEHTTaMaHHHT ¢ (Xo0) ==yo Golti}’
AAHFHY WApT GuaaH [xo,b] kecMaga 0,0001 raua aHWKIWKAa euHMEAKY
TOMRHHT (Gynnuum.r_lap CORHHH n=35 Ba =10 ne6 onunr). o }
L i os -
T X03)=1.5 03 1.3} ¥
= 1 . fB
3 | yr=atpy; 4 f-st--?— =" i
#O)m1; [0; 0,5] v 1
s | D)= [1; 2] -
5 | y=r—p R e
#0)=0; [0; 0,2] _ _ | H0.3)m0,2; [0.3; 1,3)
7 f-';;-':-!-l: N E N L
WO=l; [0 1) _ _ W1)m=225[1: 2]
| o | Y=t "_'."1o_r'-x"-'l-9r-'-"_
| ot o051 HODZ [0 1}
1 | ymettay (g [ yesunk
| KOG (%011 L [ mny
F=ting — sins; | iyt
Bluo—tiony 1M ] Hormos: 10: 13
15 | yeldstrigy e | o -
AD=1: 1; 1_’51 o | ope=1; [0 11
7| =5 N
(1)mst; [1; 1,5 R | A=t 1
9| ¥~ 20 | ¥'=2—01p%
o :
Yzt ' o Y=l
i T R ket T
Byttt g e £ .
#W{1)=0: (1; 1,5} N " _ ' ﬂ(l)'-..-I;[xl‘.'?l._. -
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— ' P y—x’+v’§
ﬁo)-i'-.'tm 0,5} (Op=1; [0; 1}
X
-g'-xy’-—l: f-‘;"x""
#O)=0: [0 1} w(1)=t: [1: 2}
e
f—-—'!;
:(’o.z)-t [02 1.2} g (0)=1; [0; 1}




HIAORANAP
I i;_ 1- HAORA
¢(x}= v2n ¢ $yUKHHA KEAMATAAPHRENT KaABANR
0 1 2 3 4 5 6 7 8 9
0003089] 3089 | 3990 | 3068 | 3086 | 2084 3080 | 3077 | 3073 ] .
011 3970 | 3965 | 3961 | 3056 | 3051 | 3045 | 3030 | 3037 | 3925 | 2018 | -
02] 3910 | 3902 | 3804 | 3885 | 3676 | 3867 | 3857 | ase7 | 3836 | 3825 |
03] 3814 | 3802 ) 3790 | 3778 | 3765 | 3762 | 3730 | 3726 | 3712 | 3697 |
04| 3683 | 3668 | 3652 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
| 0.6 | 3521 | 3503 | 3485 | 3467 | 3448 | 3420 | 3410 | 2391 | 2372 | 3352
06 3332 | 3312 | 3202 | 3971 | 3261 | 3230 | 3200 | 3187 | 3166 | 3144
073123 [ 3101 ! 3079 | 3056 | 3034 | 3011 | 2980 | 2086 | 2943 | 2020 |
08| 2807 | 2874 | 2850 | 2827 | 2303 | 2780 [ 2756 | 2732 | 2709 | 2685
094 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2402 | 2468 | paas
101024201 2396 | 2371 | 9347 | 9323 | 2999 | 2975 | 2951 | 2297 | 9903 |
L11 2179 £ 2185 | 2131 | 2107 | 2083 | 2089 | 2036 | 2012 | 1980 | 1965 |
1,21 1942 | 1919 | 1805 | 1872 1849 | 1826 | 1804 | 1781 1758 1 1736
131 1714 | 1691 1669 | 1647 | 1626 | 1604 1582 | 1561 1539 | 1518
14] 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,51 1295 | 1276 | 1257 | 1238 | 1219 | 1200 1182 | 1163 | 1146 ! ‘1127
[ 16 ) 1109 | 1092 1074 1057 | 1040 1023 1006 | 0989 | 0973 | 0957
1,71 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 08138 { o804
18] 0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0,707 | o694 | o681 | o660
19] 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
20100540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0450 | o440
2.1 | 0440 | 0431 0422 | 0413 | 0404 | 0396 | 0387 | 0379 | 0371 0363
[ 22| 0355 | 0347 | 0339 0332 | 0326 | 0317 | 0310 | 0303 | 0207 | 0290
2310283 ; 0277 | 0270 | 0264 | 0258 | 0252 | 0245 | 0241 | 0335 | 02090 |
124 0224 | 0219 { 0213 | 0208 | 0203 | 0198 | 019¢ | 0189 | 0184 | 0180
251 01758 | 0171 0167 | 0163 | 0158 | 0154 | 0151 0147 | 0143 | 0139
26 ] 0136 | 0132 | 0129 0126 _{ 0122 | 0119 | o116 ] o113 | o110 | o107
27 ] 0104 | 0101 0099 1 0096 | 0093 | 0091 0088 | 0086 | 0084 | 0081
(28| 0079 | 0077 | 0075 | 0073 | 0071 | o069 | oo67 0065 | 0063 | 0061
201 0060 | 0068 | 0056 | 0086 | 0053 | 0051 | 0050 | 0048 | 0047 | 0046
30100044 0043 | 0042 | 0040 | 0039 | 0038 0037 | 0036 | 0035 | 0034
3110033 | 0032 | 0031 | 0030 | 00290 | 0028 | o027 0026 | 0026 | 0025
3210024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 | o019 | oois | o018
33| 0017 | 0017 | 0016 | 0026 | 0015 | 0015 | 0014 | o014 | 013 0013
3410012 { 0012 | 0012 | 0011 | 001t | 0610 | 0010 | 0010 | 0008 | 0009
35) 0008 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0007 | oooe
36| 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0004

0 3 T35 T % 1 5 1 6 ] 7 [ 8 |9
371 0004 | 0004 | G004 | 0004 | 0004 | 0004 | 0003 | 0003 m ggg:
Yo T o005 | 0003 | 0003 | 0003 | 0003 | 0002 | 0002 | 0002 ciog | uo
30 0602 | o0z | oooz | 0002 | 0002 | oooz | oooz | 0002
2-ynoea
X 22
= T ‘ A KRAMATAAPEHART HAABSTH
O(x) =75 §e dz  ymam
x x) x B{x) x O(x) x O(x)
0,00 :(ooo o35 | o | oes | oass | o | osss
oo | 00640 | 03¢ | 01331 | 067 | 02486 | 100 0'3433-
502 | 00080 | 035 | 01368 | 068 | 02517 | 101 0% 1
008 | 00120 [ %036 | 01406 | 069 | 02540 | 1,0 7
bos | oo0 | oz [osus | om [Toxsso | 566 T o3ss
0,05 0,0199 0,38 0,1430 071 0,2611 1,04 03531
006 | omse | oa ot [ om Togeas | 106 1 036
007 | 00279 | 040 | 01654 | 078 | 02673 | 106 | 03 5t
008 | oo3ie | 041 | 01691 | 074 | 02703 | 107 2,;299
009 | ooss | o4 | ojos | o7 | oorss T 108 1 03500
ojo [omes | os [omweei | o [ozes | 1o ] ¢
o1t | ooass | 044 | 0g700 | o077 | 02794 | 1,10 04:_;;;:
012 | oours | o4 | ouse | oz [oan [ iu | odees
o135 | 00517 | 046 | 01772 | 070 | 02852 | 1.2 o.a;sos
o1¢ | ogssr | oar [ oseoe | oso Togser | iss | os7ee
015 | 0069 | 048 | 0ises | 081 | o0 | L4 ’37:_.;_
016 | ooess | os [omsm | oss [omm | Lis | o
017 | ooers | os | osens | oss [ omer | Lae | 03
o1 | ooma | o051 | 01950 | 08¢ | 02996 | 1,17 om
019 | 00753 | o5z | ote85 | o085 | 03093 | 1,18 o1
020 | 00793 | 053 | 02019 | 08 | 03051 | 1,19 03000
621 | ooess | oo [ oses | og7 [osore | 120 0380
o2z | oosri | oss | ogoms | oss [Tosoe | i [ odte
025 | 00910 | 056 | 02198 | 08 | 03138 | 122 o
024 | ooes | 057 | ozis7 | o090 | osise | 128 ogm
025 | 00987 | 058 | 02190 | 091 | 03186 | 1. 005
026 | 01026 | 0859 oo [osiz | 135 | o
So7 1 01060 | 060 | 02267 | 093 | 03238 | 126 o,w
028 | onios | osl | ozor | ost loget | 127 | 0360
020 | oi1s1 | o067 | 0284 | 096 | oazse | 126 ﬂ
030 | 01179 | 063 | Q257 | 096 | 03316 | 129
o3l T o217 | 064 | 02389 | 097 | 03840 | 1,30 g,gos:
032 | 01955 | 065 | 02422 | 098 | 03365 1,31 [ 0404
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Dix}

£y == ¢(y, ) WAAT KREMATALPR maxsans

3-paoma

Dix) x (x}
04066 | 163 | 04484 04738
04082 | 164 | 04405 04744

(04009 | 165 | 04605 04750
04116 | 166 | 04515 0.4756
04131 | 167 | 045% 0,4761
04147 | 1,68 | 04535 04767
04162 | 169 | 04546 04772
04177 | 1,70 | 04854 04783
04192 | 171 | 04564 04793
04207 | 172 | 04573 0,4803
04222 | 173 | 04682 04812
04236 | 1,74 | 04591 04821
04251 | 175 | 04509 0,4830
04266 | 176 | 04608 04838 |
04279 | 177 | 04616 0,4836
04202 | 178 | 04625 04854
04306 | 179 | 04633 0,486]
04319 | 180 | 0464] 0,4868
04332 | 18t | 04649 04876
04345 | 182 | 04556 04881
04357 | 1,83 | 04664 “0,4887
04370 | 1,84 | 0467t 0,4293
04382 | 1856 1 04678 0,488
04394 | 1,86 | 04686 0,4904
04406 | 187 | 04808 0,4909
04418 | 188 | 04699 04913
04429 | 1,89 | 04706 04918
04441 | 190 | 04718 04922
04452 | 191 | 04719 04927
04463 | 192 | 04726 0,4931
04474 | 193 | 04732 04934

19

¥ T oo i~
n
5 _20 2861 | 3883
s 35 | 2064 ; 37
U 30 | 2046 | 2756 | 3659
8 % | 202 | 2790 | 3600
9 40 023 8,558
10 s | 2016 | 2692 | 3527
11 50 2000 | 2619 | 3502
12 60 2001 3,464
i3 70| 1906 | 2640 | 3430
u go_ | 1001 | 2640 } 3418
|15 90 1087 | 2638 | 3
16 100 1,984 2,627 3,392
17 120 1,980 3374
18 oo '} 1960 3.201 -
19 .
4-uMpoba
g = (1. n) HENT KERMATAADH Haapann
)
095 0.9 0,999
n
5 o0 | 037 0,58 :,::
926 | 032 0,49 X
: 30 _g.m___w_.__m_
38 35 0.26 38 058
9 024 0 050
10 45 | oz [ 03 | 048
u 50 | o021 | 030 | 043
12 60 0,188 0,269 038
i3 0,174 048 034
14 10,61 0338 03]
15 0,151 0311 029
16 0,198 027
0 0160 | 0311
| 18 l: 0,136
i{ o:g 0,120 18,




AW- KBAAPAT TAKCHMOTHHHD Xn r KPRTHK HYKTANAPH Xanpaan

0,01 0,025 0,05 095
1 66 50 38 0,004
2 92 74 6.0 0,103
3 113 94 7.8 04
4 133 11,1 95 07
5 16.1 128 11,1 1.2
? 168 144 12,6 1.6
185 160 14,1 2
8 20,1 175 16,8 _ﬁ
9 21,7 190 169 33
:(l) :%% 205 183 39
1, 2i 197 16
:: g,s m.'g_ 21,0 52
7 24,7 24 9
TS Y ¥ 2 B 1
15 30,6 75 25,0 73
16 32,0 288 263 39
17 334 30.2 27,6 87
18 343 31,6 289 94
g 362 329 30,1 10,1
376 342 314 10 83
21 389 35,5 327 11:2 89
22 203 36,8 339 123 95
22 416 38,1 352 131 102
24 43,0 394 36,4 139 109
25 43 1056 37,7 146 115
26 456 49 389 154 123
27 47,0 432 40,1 162 129
gg :g.g gé 313 170 13,6
X 7 425 17, ,
30 509 470 38 i ™

2.

3

—_—
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