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KPATHBIE, KPUBOJMHENHBIE 1 TOBEPXHOCTHBIE MHTETPAJIHL.
3ATAHUE 1.

Boranenmnts nBoitHON WHTeTrpa / / (x —vy) dxdy no obnactu D , orpaHUYIEHHON JTHHUSIME

D
y=a>—-1, y=3.

PEIIEHUE.

Haiimem KoopaInHATH TOUEK MepecevdeHns JUHAMN, PEITUB CHCTEMY

y = 22-1
y = 3
Torma abcmucchl Touek nepecedenust r = +2.
[Tosryaaem:
2 3
[fw-vaty= [as [ @-vay-
-2 CE271

3ATAHNE 2.

C MOMOIIBI0 TPOWHOIO UHTEIPaJIa BHIYUCIUTH 00bEM Tejla, OIPAHHIEHHOTO TTOBEPXHOCTSI-

3
MU z = /1 — 2% —y?, iz:x2—|—y2.

PEHIEHNE.
z y
g
| dan
NI
1 O_/l y
1
” Puc. 3



3
2 = /1 —a%2—y? — noaycdepa, 57 = r? + y* — uapaGosiouns; Bpaienus (puc. 2).

[lepeiizeM K MUJIHHAPUICCKHM KOOPJAMHATAM 10 (bopMyJIaM

T = Tcose,
Yy = rsingp,
z = z.

2
Torpa ypaBHEHHUsI MOBEPXHOCTEH nepenuiyresd B Bujge z = /1 —1r2 n z = §r2. IIpo-
eKITUIO JIMHUU TepecevdeHrsl MOBePXHOCTel Ha MIocKocTh Oxy HaiioeM, HCKJIOYad 2 U3

{z:m

CHUCTEMDbI

2
— 2,2
z 37"

2 3
Torpa V1 —12 = 57"2 , OTKyjla 2z = \/7— — 3TO ypaBHEHHE OKPYKHOCTH (puc. 3).

O6beM Te1a paBeH

V3/2 2w Vi—r2 V3/2 27
///dxdydz-/ /d(p / dz-/ /( 1—7r2— )d(pz
V3/2 V3/2 V3/2

:/m(ﬂ - )dr—/wmdr —/—r dr =

0
V3/2
2 r 21 2 3 19
7T( 3( %) 3) 7r< —1—3 >

—— = —T.
0 3 8 16 48
BuranemmTs KpuBOJMHERHBIH HHTErpas MepBOTo PojIa / arctg J dl, rne L — mayra kap-
T

SAJIAHUE 3.

L
jauousbl p = (14 cosp), 0 <o < g
PEINTEHNE.
Haiinem pudpdepeniman gyru B MOJAPHBIX KO-
. opaunarax 1o dopmyine dl = /p?+ (p/)?dyp.
Tak kak p' = —sing, 10
1 P +(p')? = (14+cos@)*+sin® p = 1+2cos p+1 =
=2(1 4 cos @) = 4cos® = L4
-0 2 X 2
¢ ¥ T
N Toryma di = 2cos ) dp (ipu 0 < ¢ < 5
cos £ > 0 ). TTosywaem:
Puc. 4 2
/2 ) /2
]:/arctgydl:/arctgpsmgo-QCosfdgp:/ngcosfdgp.
z p COS @ 2 2
L 0 0



Nurerpupyem no gactsam. Bozbmem u = ¢, dv = cos g dy . Torna du =dp, v =2 sing .

[Tosryaaem:

w/2

w/2 2
b —2/sin§d<p _2<2-g'\/_+40082

w/2

I=212ysi
<p81n20

)—W\@+4\/§—8.

0

3ATAHUE 4.

BeraucemTs KpuBOMMHEHHBIN WHTETpaJ BTOPOrO poja / (xy — y2) de +xdy, rne L —

L
otpe3ok npamoit ot Toukn A(0,0) mo Toukn B(1,2).

PEIIEHUE.
Ypasuenune mpamoit AB: y = 2x. Torna dy = 2dx.
. 5 [Tapamerp x npu nmepemMerieHnn OT TOYKH A K TOUKe
) B wm3mensiercs ot 0 10 1 (puc. 5). Ioaywaem:
N L]
1
A /(:cy—y Ydz+z dy /:1: 2x — *1r-2)dr =
O : : L 0
/ 1 5 1
= /(—2x2 +2z)dr = (—gfvg + xg) = -
Puc. 5 0 0
SAJJAHUE 5.

BbraucanTh mOBEPXHOCTHBI HHTErpa MepBOro poja / V14422 4+422do, tne S —

KOH€YHad YaCTb IIOBEPXHOCTH Y — 2 — ZL‘2 - 22 , OTCeY€HHad IIJIOCKOCTbIO Y = 0.

PEIIEHUE.

[Ipoeknuga napaboJiona Ha ILJIOCKOCTb (Oxrz — 3TO
2 kpyr 22 + 22 < 2. naiinem muddepennna mioma-
Ji oBepxHocTH do 1o hopMmy.ie:

do=+/1+ + ()% dxdz.
Tak xkax y, = —2x, y, = —2z, 10

=V 1+42? 4+ 422 dxdz.

X

[Tosryaaem:



J_/VV1+@¢+@%M—/Vv1+@ﬂ+@2vﬁ+@ﬁ+@%mm—

D(I'Z
= //(1 + 42 + 42%) dxdz.

Dzz

[Tepexo/isi K MOAIPHBIM KOOpAUHATAM 1O POpMYJIaM T = rcosy, z = rsing, drdz =
rdrdy , nosydaem:

27 27 \/5 27 27
:/dgo/ (14-4r?) = /dgp/(r+4’r ) dr /dgp (1—1—4’/’2)7’|(\]/§ dgpz/Sdgp: 107.
0 0 0 0 0 0
3AJTAHUE 6.
BLIYHCAUTL MOBEPXHOCTHBI MHTErpaa BTOPOTO poJa
z // 22 dydz +2y* dedz — z dxdy, tne S — wacTb 1m0-
BepxHOCTH mapabojonia z = x° + y? (HOpMaabHbBI
S BEKTOP N KOTOPOil 00pa3yeT OCTPLIi yroa ¢ OpToM
n k), orcekaemasi MIOCKOCTBIO 2 = 1.
PEIIEHUE.
0 y
Pa3obbeM JaHHBIH MHTErpaj B CyMMY TPeX HHTEIpAa-

% Puc. 7 JIOB:

I = // 22 dydz+2y* dedz—z dedy = // z? dydz+// 212 dxdz—//zdxdy = L+1+15.
S S S s

[Ipu BBIYUCIEHUN TIEPBOIO HHTETpaIa pa3o0dbeM MOBEPXHOCTD Ha JIBE YAaCTU — IepeIHION
(z=+/2z—9y?) usamuow (xr = —y/z —y?). s nepenHeit 4acTu HOPMAJIBHBI BEKTOD
obpasyer Tymoit yroa ¢ ockio Ox, a aas 3amHeii — ocrpoiil. [Ipoeknun obemx dacteii
MOBEPXHOCTHU Ha MIOCKOCTh Yz onmHaKOBHL. logydaem:

I, = //x dydz = — //z— dydz+//z— )dydz = 0.
Dyz Dyz

AHa/JIOrU9IHO, TTPU BBIYUC/IEHUN BTOPOI'O HHTEIPAJIA, TOBEPXHOCTH PA300beM Ha JBE 9aCTh
— npaByo (y = Vz — x?, HOpMaTbHBI BeKTOp 00Opasyer Tymoii yroa ¢ oceto Oy) u

JeByo (y = —v/z — 2%, HOpMaJIbHBIN BEKTOp 00pasyer ocTpshiii yrou ¢ ocbto Oy ). Torma
I, = //2y drdz = — // z — a2 dxdz+// z —2*)drdz = 0.
Dy Dy,



IPOEKINsS MOBePXHOCTH Ha miockocts Oxy — xpyr 22 +y? < 1. Torma

2m 1
411
1'32—//zdacdy:—//(x2+y2)dmdy:—/dgp/r3dr:—go|(2)ﬂTZ :—g.
)
S 0 0

zy

[Tosryaaem:

J
2

TEOPUS BEPOSITHOCTEI I MATEMATUYECKAST CTATUCTUKA.
3AJTATUE 7.

B kopobke 1mecTh 0JIMHAKOBLIX, 3aHYMEpOBaHHBIX KyOukoB. Haymauy o ognomy usBjieka-
10T Bce KyOuku. HaiiT BepOoITHOCTH TOTO, 9TO HOMepa U3BJIE€YEHHBIX KYOUKOB MOSIBATCS
B BO3PACTAIOIIEM WU YOBIBAIOIIEM TOPSIKE.

PEIIEHUE.

Yucno BeeX BOZMOMKHBIX HCXOJ0B PABHO YHCIY IEPECTAHOBOK U3 6 KyOHKOB, T.e. N = 6! =
720.
Baaronpusaraeix ucxomos asa (m = 2). [Toaromy, cOIJIACHO KIACCHYECKOMY OIpe/ieie-
HUIO, HCKOMAas BEPOATHOCTH PaBHA

m 2 1

n 720 360 0,00278

SAJJAHUE 8.

Jlng paspyiienns MOCTa JIOCTATOYHO MONAJAHMUST OTHON aBHAalUoHHOK 60oMOBI. Halitu Be-
POSITHOCTDH TOI'0, YTO MOCT OyJjieT pa3pylieH, ecjii Ha Hero cOpocuThb derbipe 6OMObI, Be-
POSITHOCTH TOITaIaHUsd KOTOPBHIX cooTBeTcTBeHHO paBHb 0,3; 0,4; 0.6; 0,7.

PEHIEHNE.

Pacemorpum cobbimust A; = {i-a 6ombGa monana B Moct. }, ¢ = 1,2,3,4. ITo ycaosuio
P(Al) — 0,37 P(Ag) — 0,4, P(Ag) — 0,6, P(A4) — 0,7 .
Cobeitue A = { moct Gymer paspyired } . IIporuBornonoxkuoe cobbiTe A 03HAYAET, YTO

HU ojiHa O0oMOa He HouaJa B Moct, T.e. A = A+ Ay- As- Ay, Tak Kak cobbitust A; MOXKHO
CYNTATL HE3aBUCUMBIMH, TO 110 (DOPMYJIe YMHOXKEHUs BEPOSTHOCTEH MoJIydaem:

P(A) = P(A1)P(Ay) P(A3) P(As) = (1 — P(A1))(1 — P(A2))(1 — P(As))(1 — P(Aq)) =
= (1-0,3)(1 - 0,4)(1 - 0,6)(1 — 0,7) = 0,0504.

Torma nckoMas BepOITHOCTH PaBHA

P(A)=1— P(A) =1-0,0504 = 0,9496.

SAJJAHUE 9.



[Ipu mepenade coobmennii "rouka'n "rupe"sTn curHa bl BCTpEYAIOTCS B OTHOIIEHUH 5:3.
CraTucTuyeckne CBOMCTBA MOMEX TAKOBbI, 4TO WCKaxkatorTcs B cpegreM 0,4 coobrimeHuit
"rouka'u 1/3 coobmenuit "Tupe". HafiTu BepOSTHOCTH TOrO, 9TO MPOU3BOJIBHbIH U3 TPHU-
HATHIX CHTHAJIOB HE MCKazKeH.

PEIIEHUE.

[Iycth cobbiTue A = { IPDUHATHIII CUTHAT HEe HCKAZKEH } .

Paccmorpum cobbiTHS:

H, = {nepenan curnan "touxa };

Hy = {mepenan curnan "tupe" }.

Cobwitust Hy w Hy 06pa3yioT NOJHYIO IPYTITY MOTAPHO HECOBMECTHBIX coObITii. P(H;) =
g, P(H,) = g Yenosuble Bepostaoct: P(A|Hy) = 0,6, P(A|Hy) = ; ITo dopmye

OJIHOIT BEPOATHOCTU HAXOIAM:

P(A) = P(H\)P(A|H,) + P(H,)P(A|Hy) = g 0,6+

= 0,625.

ol w
[GSRI

3AJIAHUE 10.

N3z nenust Hekoroporo npoussojacTsa cojepxkar 5% 6Gpaka. Haiitu BepostTHOCTL TOTO, 9TO
Cpenu IMATH B3sITHIX Haylady u3/aeuil: 1) okazxkercs 1Ba ODAKOBAHHBIX H3IEJIUS; 2) OKa-
JKeTCs He MeHee 3 OpaKOBaHHBIX U3JIE/IUI.

PEINTEHNE.
Bﬂer numMeeTcd cxeMa IMOBTOPHBIX HE3aBUCHUMbBIX UCIIBLITAHUN:
n=>5 p=005 ¢q=1-—p=2095
Ncnoms3yem dhopmyny Beprysiin:
Po(m) = C'p™ ¢
1) P5(2) = C20,05%0,95° = —,02143.
2) A{cpemu 5 uznenuii He MeHee 3 GPAKOBAHHBIX }. DTO O3HAYAET, YTO OGPAKOBAHHBIX

U3Je/IHi MOXKeT ObITh 3, 4 win 5.

P(A) = P5(3) + P5s(4) + P5(5) = C20,05%0,95% + C50,05%0,95" + C20,05°0,95° = 0,001158.

3ATAHUE 11.

HenpeppiBrag caydaiinas BeJudnHa X TOTINHEHA 3aKOHY pacIpeieleHud ¢ IIOTHOCTHIO

0, mpmzr < —m
x
flx) = Acoszg, mpu —7m <z <0

0, mpuz =0



Tpebyercst HajiTu 3Hadenune napamerpa A, QyHKIuo pacupegesenns F(x), maremarnae-
ckoe oxkugarne M(X), mucnepcuo D(X) u cpearee kBaaparndroe orkiaonenne o(X),

BeposiTHOCTH nonagannsg CB X B unrepsas (—5; 0).

PEITEHIE.

CBOHCTBO MJIOTHOCTH:

Haxozum:
- +o0
/f dm—/de—i-/Acos —dx+/0dx—
) A A
25/1—1-008:5 E(x—l—sinxﬂ::?ﬁ:l.
2
Orcroma A = —
s
Urak,
0, upuzx < —m;
2 L
flx) =4 —cos®=, mpu —7 <z <0
us 2
0, npux >=0.
OyHKIMIO pacnpeie/eHnst HaxXoauM 1o (popmyJie:
= / f(x)dx
Ecim =z < —7, 10 F(z) = /de:().
Ecmm —m <2 <0, 10 .
1 1 v 1 :
Odz+ | — cos —dx = (1+cos r)der = — (x +sinz)|” = —(z+sinz+m).
T s

Eciu x> 0, o
0

—T 2 i
- /0dx+/—cos2fdx+/0dx:1.
T 2
—00 —T 0

0, npumzx < —m;

Urak,

1
F(z) = ;(:L‘+7T—|—sinx), npu — 7 < x < 0;
1, npmax > 0.



['pacbuku pyukimit na puc. 8§ u 9.

fx) F(x)

Al

(ST

R -

Puc. 8 Puc. 9

MareMaTHnIecKoe OXKUIAHHIE:

+o00 0 0
2 1
M(X):/ /—xcos = :/—x(1+cosx)dx:
T T
1 [ 2 1 2 2
S i rsinz|’  — /sinxdw == (—W— + cos x|’ ) =-TiZx —0,9342.
T\ 2] T T 2 T 2w
Jucnepcust
+o00
D(X) = M(X?) = (M(X))* = /fo(x) dr — (M(X))* =

—T —T

0

2 4

T
3 -
-7

0

1 3 4 2
= — %+21’COS$|U_7F—2/COSZL‘CZ$ ———W—+2:
T

2 4
2 2 . 0 4 w2 5 w2
=— ——.7— —sinzg| ———— = — —
3 7 s . w2 4 2

Cpeiree KBaAPATHIHOE OTKJIOHEHTE

=+/D(X)=+/0,4172 = 0,6459.

2 2\ [1
:/—332(:052%61:17— Iz :/—x2(1+cosx)d:v— Iy
T 2 2 7 T 2

’ 0 4 72
+xzsinx|_ﬂ—/2zsinxdx ——=—-——+2=

2

™

;

L. 0,4172.

T2



BepogrHocThb:

0

2
P(X € ( ——O /f d:L‘—/—COS2£dI:
T 2

—7/2 —7/2
1 1 0 1 1 1
= / —(1+cosz)dr = —(x +sinz) = —— <—z - 1> = -+ — =~ 0,8183.
T T /2 T 2 2 0w
—7/2
3AJTAHUE 12.

[IpuBoasATCS pe3yabTaThl U3MePeHUs HEKOTOPOH (hU3MUYecKOil BeJIMYUHBI, KOTOPbIE pac-
CMAaTPUBAIOTCA KaK N peann3anuil caydaitnoit Beuanabl X .

) 1 2 3 4 5t 6 7 8 9 10 11 12 13 14

x| 21.4 1228 | 28.1 | 29.4 | 28 | 24.4 | 23.7 | 23.6 | 23.8 | 22.4 | 31.9 | 23.4 | 23.2 | 19.3

Cuurast, aro CB X wmmeer HOpMaIbHOE pachpeaeenne, HeOOXOIUMO:

1) Haiitu TOYeUHBIE HECMEIIEHHBIE ONEHKH MATeMATHYECKOTO OXKUJIAHUS, TUCIEePCHH H
cpeanero Kpajaparudeckoro orkyionenuss CB X ;

2) Banucarh WIOTHOCTH BepOsTHOCTH U DyHKIMIO pacupejeiaenns CB X ;

3) Haiitu BepositHocts P(23 < X < 25), ucnonb3ys dynknuio Jlammaca;

4) HaiiTu 1oBepuTeIbHbIN WHTEPBAJ, HAKPBIBAIOIHIT MaTemMaTHdeckoe oxkugarne CB X
¢ 33JlaHHOI BepodTHOCTbIO ¥ = 1 — a = 0,95, cunTad AUCIePCUI0 U3BECTHOW W paBHOM
52

5) HaiiTu 10BepUTEIbHBIN UHTEPBAT, HAKPBIBAIONIHMH MaTeMaTudeckoe oxuganue CB X
¢ 33JITAHHOM BEPOATHOCTBIO 7 = 1 — a = 0,95, cunTasg qucuepcuio HEM3BECTHOI;

6) Haiitu 1oBepuTebHbIii HHTEPBAJT JJIsT IUCIIEPCHE U CPETHETO KBAAPATHICCKOTO OTKJIO-
HeHWd C 33JlaHHON BepodaTHOCThIO ¥V =1 —a = 0,95;

7) HaiiTn MUHHMAJIBHBIA 00beM BBIOGOPKH, YTOOBI ¢ JOBEPUTEIBHON BEPOATHOCTBIO P =
1 —a = 0,95 MOXKHO 6BLIO YTBEPZKIATh, YTO BHIGOPOYHOE cpenHee X OIEHHBACT Ma-
TemMarnyeckoe oxuganne MX ¢ HOTpeniHOCTHIO, He HPeBBIaIeil ¢ = o/4 (cunrarh

JIUCIIePCUIO U3BECTHOf u pasHOil 02 = s?)

PEIIEHUE.

1) B kauecTBe ONEHKH MATEMATHIECKOTO OYKHJIAHUS BO3HMEM BBIOODOYHOE CPeJIHEe:

1 1
A=T=—Y 1 21,4+ 22,8 = 24,671,
i=7T=_ 2 T 14( + +...) :

Bribopounas aucnepcus:

== Z z? — (21 42 422,82 . ..) — 24,671% = 10,8835.

VcnpasiierHas JucIepCus:

9 n o 14
= =—-1 = 11,7207.
S =70 =13 0,8835 ;7207

10



CpesHee KBaJIpaTHIECKOe OTKJIOHCHUE:
0=s5=Vs?=3,4235.

2) TII0THOCTH BEPOSITHOCTH HOPMAJIBHOTO PACIPE/IEJICHNs C TTapaMeTpaMi @& U 0 HMeeT
BU/I:

1 _(:1:7(1)2
f(r) = —e 2
oV 2w
B nammowm ciaydae
1 (z—24,671)2
)= — o 234413
f(@) 3,4235V2m

OyHKIMY pacipeieseHns NMeeT B

rjie
0

1 z — 24,671
F(z) :—+<I><—34235 )

B nannowm ciyqae

3) st HOpMAJILHOTO PACIIPE/IeJIeHUST

P(a<X<6):<I>(ﬁ_a)—<D<a_a>.

g

Torma

— 24,671 — 24,671
p(23<X<25):@<M)_¢(M):

3,4235 3,4235
= ©(0,096) — B(—0,488) = P(0,096) + P(0,488).

W3 tabaun s dyakmnun Jlammaca Haxoaum

$(0,096) = 0,0382;
$(0,488) = 0,1872.

Torma
P(23 < X < 25) =0,0382 40,1872 = 0,2254.

4) B cayvae W3BeCTHOI aucnepcuu o2

O2KHJaHnd uMeeT BU/I:

,ZLOGpHTGIIbeIﬁ NHTEPBaAJ JJdAd MAaTEMAaTUYIE€CKOT'O

x—u7%<a<f+u7%.

[To moBepuTenbHoit BepossTHOCTH Y = 0,95 M3 TaOJUIBI HAXOAUM KBAHTUIH HOPMAJILHOTO
pacupejesenus u, = 1,96. Toraa
3,4235 3,4235

’ <a< 24,671+ 1,96 :

V14 V14

24,671 — 1,96

11



N
22,878 < a < 26,465.

5) B ciydae HeusBecTHOl jqucnepcun o2 JoepUTebHBIA HHTEpBaJ /g MaTeMaTHIecKoro

OZKHNJaHud IIpuMeT BH:

S S
T—ti—<a<ZT+it,—.

'Y\/ﬁ '\/\/ﬁ
t, — KkBaHTHIL pacupeenenns Croionenta ¢ n — 1 = 13 crenmensavn coboapr. V3 Tab-

Janpl HaxoguM ¢, = 2,16. Torma
3,4235

3,4235
24,671 — 2,162 <a<24,671+2,16 .
V14 V14

Unn
22,695 < a < 26,648.

6) /ToBepuTebHBII HHTEPBAJ /IS IUCIIEPCHH 0% HOpMAaJILHO pacIpeeeHHOH CIydaitHol

BECJINYUHBI UMECT BUJL:
(n—1)s* e (n—1)s?
Xy X
Xy H X%g) — KBaHTH/IH Y2 -paclnpeieteHus ¢ n — 1 = 13 cTeneHsaMu cBOGOABI U (1 =
1-— 0,05 1 1,95
Tﬁ = 2— =002 1 a, = % = ’T = 0,975. B nannoMm ciaydae u3 TaOJIUIbI
HaXO/IIM:
X(2) 5,01.
[Hosryuaem:
13- 11,7207 co? < 13- 11,7207
— O' —
24,7 5,01
NJIn
6,1687 < 0% < 30,4129.

Torma moBepHTeAbHBIN HHTEPBAJ I CPeJHEr0 KBaIPaTUIeCKOro OTKJIOHEHU HMeeT BUI;

2,4837 < 0 < 5,5148.

7) TlorperrHOCTh OIEHKH MAaTeMaTHIeCKOrO OXKHIAHUS € = u77 Tak kak pu v = 0,95
n

uy, = 1,96, To
1,962

<7
vn o4
Orciona /n > 1,96 -4 wim n > 61,47. 3naunT, MUHIMAILHBIT 00HEM BRIOOPKH PaBeH

n = 062.
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