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3PA30K BAKOHAHHSI KOHTPOJIbHOT POBOTH

Bajaua Ne |
Y notepei posirpyiotes 20 Gineris, cepen akux 4 Burpaum

Kywieno 3 Ginerir. Slka iimosipuicts, wo cepen uux xoua 6 onun 6l
BUFPALIHMT?

Pose’szanna. Hexaii nonin A — cepen kyrienux TphOX Ginerin X0l
0 onun surpamuii. Mepeiinemo 1o nporunexuoi noaii A — sei Tpu ﬁlﬁ
Ges surpauty. Toni P(A) =1 - P( A) 3uaiigemo P( A). o

m 20-19-18

PlA)=—, n=Cl ==—"—=1740

(8)=22, ne n-cy, - 220
n.:cf,z!il‘ﬁ"ﬁ:ﬁsn,

680

v

3anaua 2

Jlerani na konseep HAAXOAATL 3 TPLOX BepCTaTis, NPHUOMY
nocrapnse 50 %, apyruii — 30 %, a Tpetiii — pewrry. Bincotok 6paky
BeperaTax BiANOBiAHO jopiBHIoe 4, 2 i | %. 3uaiiTi iiMoBipHicTh T
T HaBMatiua 3 Kouseepa jietains Gyne Gpakosana.

Poie ssann. Hexail nonis A — w3sra nasmanis aerans 3 Kof
BiiBIIacs GpakoBanoio. ;

Ila nopia sinbysacTies 3 onnieio 3 noniii 11y, Hy, Hs (rinores),
lerann, surotossiena wa | Beperari, H, — perans, Burorosieis
seperari, Hy — netans, Burotopnena na 3 BepcTari.

Tye PO = 0,5; P(11,) = 0,3; P(Hy) = 0,2; npiiomy P(A/H,) =
P(A/H) = 0,02; P(A/H5) = 0,01.

Toni 3a (I)O|)Mle0l0 NOBHOT fiIMOBIPHOCT OTpHMYEMO:
P(A) = P(H,) - P(AZH,) + P(H,) - P(A/Hy) + P(I;) - P(A/H;)

=0,5-0,04+03-0,02+02-0,01 =0,028.
3apaua 3. Crpineus 3po6us 10 noctpinis no miue

BIYUaiis pi oanomy fioctpini nopisnioe 0,7. 3uaiitu fiMosipuicts 0
1O CTpisielts BIyuns 3 pasu.

Pose’ssanna. Hexaii A — snysenus B Mienb 3a oa1oro noctpis
3a ymosoto P(A) = 0,7, To6t0 P = 0,7; q = | — H = 0,3. Toui fiMoBipHi
11081 NOAIT A TPH pask BHpaxoByeThes 3a opmysoio Bepiyai:

14 (m) =GlpRg
=0,3, To6T0

P@)=on o osr 008,

— = 0,596 - =1-0, =1 «
i 0,596 => P(A) 0,596 = 0,404

ryrn=10,m=3;P=0,7;

0,7*-0,8" =0,009.

3anava 4. Jluckperna BunaakoBa BeiMuMHA NpHiiMae TINBKI
3naueHns X i X, IpUIOMy X; < X. Binomo, wo Py = 0,2; M(x) = 2, 6 D[nev
0,64. 3uaiiru 3akon po3noainy BUNAAKOBOT BENHYMHN.
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Po3e’azanna. 3anuwieMo 3akoH PO3NOAITY BUNALKOBOI BEJIMUHHA Yy

B TaGui:
A X Oy
P P, P,

3a ymosoio Py =0,2.

Ockinbkn Py +P;= 1,10 P, = 0,8

Marematiune  CHOAIBAHHA  JINCKPETHOT  BHNAKOBOT  BEHUMHM
opiBIIOE:

D(x)=Px, 1 P,x,

oti 0,2x, + 0,8x, = 2,6.

Jlycniepcis s JIMCKPETHOT BUNANKOBOT BEIMUMHHM 3HAXOMMTHCS 3a
hopmyrnoio

D(x) = Pyx] +Pyx; — (M)
Tyr 0,2x7 +0,8x} - 2,67 = 0,64 = 0,2x” +0,8x =7,4.
JIns 3navuenb BUNAZIKOBOT BENMYMHHN X; | X, OTPHMYETLCS CHCTeMa:
0.2x,+0,8%, =26 [ x, +4x,=13 x, =13-4x,
2 2 Sy 2 = 2 2 :
0,2x] +0,8x5 =74 |x{ +4x,” =37 |(13-4x,)" +4x,” =37

JInsi 3nauens X, OTPUMYETHCS KBAZPATHE PIBHAHHS

5x5 —26x, +33=0.

D=16. = x{ 44204 o
10
w20ty
10

Jani 3naxoaumo x; = 13 - 4x,.
x{" =13-12=1

x{"13-8,8=4,2.
Omxke, OTPHMAEMO 1Ba PO3B’A3KH CHCTEMH:
(1;3)i(4.2;2.2),
€ 32 YMOBOIO X < Xy, 0Te, X = |5 X, = 3.
3akon po3noiiny BHNANKOBOT BeMUMHH HAGyBa€ BUIIAMY:
X; 1 3
P; 0,2 0,8
3ajaua 5. Bunajikosa sesinina 3aaua (yHkiieio posnoainy
0, x<0

Flx)={>-, 0s<xs4
1, x>4

Haitri winbHicTs posnoniny f(x); M(x) i D(x).
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Poss’asannn. Ockinvin f(x) = F* (x), T0 OTpUMYEMO
0, x<0

x
100={%, 0<x<4
8
1, x>4
Marematiube  cnogiBanus M(x) mna  menepepsuOi BN
BEIHYHHH 3HAXONUTLCA 38 Popmyolo

M(x) = Txf(x)dx,

i x? 8
Ol M(x) = [Adx=X. 122
a8 24:.9 %3

Jluenepcis  nenepepsoi  BunankoBoi  BenMHI 3HAXO/LH
(hopmyrnoro

“aal

a0
Moxua nobynysaru rpadiki f(x) i F(x):

v

F(x)

f(x)

0 4 g

3anaua 6. Binomi maremarnune cnogisamms a = 3 i ep
KBAJIpaTHUHe BIAXUICHHA G = 4 [is HOPMABHO posnoninenoi Herepep!
BHNAAKOBOT  BEJIMYHHM uaiirn HMOBIPHILI’b NOTparnisiiug - 34
BHIAKOBOT Besmimi b invepsan (o; B), ne o = 2,005 :

Pose’nsanns.  Imosipuicts notpannsuus B intepsan (o; P
HOPMANTLHO PO3NOAIEHOT BUIAIKOBOT BEAIIIN JOpiBIIOE

Plo<x <p)= m{” E],Q(E;i‘}
I

e % dx — iHterpan Jlannaca 3HaxonuTLCA 3a TaGIMIAM

e o(x):(lﬁ
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P(7<x<15)= m[ L;,,J,q,[?,:ﬁ) = ®(3)-d(1)=0,4989-0,3413 = 0,1573.

3apaua 7. 3uaittn napiiinnii inTeppan s owinkin MateMaTHHIONO
cloiiBaHiA @ HOpMAnbHOro  po3noAiny 3 Hamiiinictio 0,95, 3naionn
BHOIpKOBY cepeitio X, o6car BUGIpkH n i cepeie KBaapaTHiHe Biaxmiens
.

X =522 =100,6=
Pos¢’szanna.  Hapiiinnii  intepsan Uit OuUiHKH  MaTeMaTHIHOIO !
CHOBANNS MAE BHIIIS/L ‘

a=t

\//7

Tyt t 3naxoanThes 3 ymonn, wio O(t) =y/2 =0,96/2 = 0,475.

. 3a rabnnamn s O(t)3naxoanmo, o
®(t)=0,475 npu t=1,96. i

=1,96.

(ce-5, 55 +6) 0e 5=

Tonilial 1?/»1,96
! 100
-0 =17522-1,96=173,26

X548 =7522+1,96="77,18.
Omxe, naniiinnii inrepsan (73,26; 77, 18).

HOMEP]/I 3AJIAY JIO KOHTPOJIBHOI POBOTH BUBHPAIOTHCS

3 TABJIMLL |

j

Homep | ToMepn 3ai@i KOHTPOBIIX 3aBAalh PoBoTH |

sapiaira 5

) 12.1.0 [ 1220 | 123.0 | 12.4.0 | 1250 | 12.6.0
1 2 [T R A 250 R 126
2 Rz [1222 |32 [ 24 (52 | 1262
s 1233 [ 12230 [ AR33E 1743 51253 [12.63
] 1204 | 1224 | 1234 | 1244 | 1254 | 12.64
5 D5 [T 1255 | pssu 45 255 [ 26s
6 1216 | 1226 | 123.6 | 12.4.6 | 1256 | 12.6.6
7 207 [ 12200 | 23T | 1247 |11250 | 12167
8 12.08 | 1228 | 123.8 | 12.4.8 | 1258 | 12.68
9 1209 [ 1229 | 1239 | 1249 | 1259 | 1269
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Jucnunauza: Teopus BeposTHOCTEH
KontponbHas pabora

3amaun
BepoATHOCTS NPOMAX? /U1 O/IHOTO OPYAMs pasHa 0.1, ana npyroro - 0.2,

Tipowssesen sam. Kakosa BepoATHOCTS: a) nopaxenma uesm (xora 6u on-
HOro nonasanus), §) pOBHO OAHOTO MONANAHMA, 6) nByx nonaganni?

Tpu ¢Tp :1xa HE3ABUCHMO APYT OT APYFa BELyT crpensby no oo uemk.
BeposTHOCTS NONAANAA LA KaKAOTO W3 HUX 0.9, 0.8 u 0.7 coOTBETCTBEHHO
Tpou3seen opun 3ann. Kakosa BEPOSTHOCTh TOFO, UTO aj ue-~ Gyner no-
paxena, 6) GyaeT TPH noONANANuA, 6) Gyner nsa nonanauna’?

Konona w3 36 kapr naynady aesmrea nononanm. Kakosa BEpORTHOCTS TOTO,
wro: @) b Kaxa0H 9acTH GyneT nO 4Be «AAMBDY, ﬁ)‘ BCE AaMBI» OKaXYTCA B
onod vacTa?

B naprin a3 50 neraneit 10 Gpaxopannbix. Jina konvpons Gepy 5 neraneii.
KakoBa BEPOATHOCTS TOTD, YTO CPE/H HIX OKWKE (i POBHU 1B Gpaxopanuuie
neram?

B notepee pasuirpuisaiorcs 30 Guieros, i3 Hux 5 snrpeies. Kynieno
Tpu Grnera. Kaxosa BEPOATHOLTS TOFO, 4TO: a) ece Tpn Gunera okaxyTes
BUNTPBILIABINY, §) XOTH Gbl Ot GiteT OKAKETC BHMTPHIMINGIM, 8) poso
o Gunet okaxeren pEmrpHuILM?

Vi3 40 neraneit 5 Gpaxopanmbix. Hayaauy suiGnpmor 3 nerans. Haitru sepos
FTHOCTH TOTO, WTO CPEH HIX: @) HeT GpakopannmIX; 8) ecth xots Gbl Ona
Gpaxosanuan neTaib; &) sce TPy AeTanu Gpaxopanimie.

Jlza opy s HEABUCHMO [TPOUIBENH O OIHOMY BHCTpENTY 1O Aanuol e
BeposTHoeTy NONAAANNI] VIR HUX COOTBETCTBEHHD pantLl 0.8 1 0.7 . Haitrnt
BEPOSTHOCTS. ) NODKERAA UEH (XOTA 6t omoro nonanasng), §) posto
onHoro nonaakEs, §) Tpex nonananuil.

Tpn opyamns senyr crpensSy no ool uean. BeposrmiocTn npemaxos 4
i pasusi 0.1, 0.2 1 0.3 coorsercraento. Tpouasenen samn. Halty pepoar
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12.2.1.

12.2.2.

12.2.3.

HOCTH: @) NOpaXKeHia uesm (xota Get oanoro nonananua); 6) posHo 0AHOO
NONAsaHuA, 8) TPex NonanaHwi.

Tlpy wrpe 8 loMHHO (acero 28 koeTeit) WIPoKy aaiot 7 kocTeil. Kakona BEPO-
ATHOCTS TOFO, YTO CPEAIM ITHX 7 KOCTEH OKAKYTCA: @) POBHO ABA «aYOAR», 6)
X073 Gbl 0zmH «1yBas»?

Opyiuie NMPOUSBOANT TPH BHICTPENA RO DANOH uenu. BeposTHoCTs npomaxa
npH nIepBOM BeicTpesne pasha 0.3, npu stopom - 0.2, npu Tpetsenm — 0.1. Ka-
KOBA BEPOATHOCTS! @) Tiopakenws uent (xors B oaMuro nonasanus),

6) poBHO OO0 TONARAHN, 8) TPEX NoNasamMT

Ha cician 3aB0a NOCTYRAET HPOAYXIH OT TPEX LEXOB, NPHICM. HONOBH, 1
OT MEPBOF0, UETREPTE OT BTOPOrO ¥ YeiBepTs OT Thersero. MpouenTs Gpaxa
Jia uexos coorreTeTenno pastin 1, 2 # 3%. Kaxosa seposmiocts Toro,
HTO Hayaay B3ATAA ACTANL crauuapyHan? Haynauy sarran nerans okasa-
nack HecTanapTHOH. Kakona BEPOSTHOCTS TOFO, 4TO OHa HITOTOBNENA
TPETHLHM LEXOM?

JIuThé MOCTYNAET OT TPeX UEROB, NPHYEM' niepnii nocraanser 50% npomyx-
i, BTOpO - 30%. Mponesu Gpaxa wn Frux uexop pasaw 1, 2 u 3%
cooTseTcTBeHo. Ho: navy s3rrad Gonpanka orasanacs nebpakonannoi. Ka-
KO0BA Bef OATHOCTH TOF, IO &8 HAroToBMN: 4f REpBil Uuex, §) Tperuii wex?
Jletamn nocTynRioT OT TPEX 3uBOACE, HPHIEM nepamnwnalomw%m}-
crasestol npofyxuma, a sropoli - 30%. BeposmrocTs Gpaxa i nepsoro
nocTasiixa passa 0.1, it sToporo - 0.05, v tpersero — 0.03. Haynaay
BIATAA ASTAND OKAANIACH CTAHAPTHON. Kakopa seposTHOcTs TOro, 70 03
H3rOTORJIEHR: @) HA BTOPOM 3a80Jie, 8) Ha TpeTsem 3asone?

Hisjte/mns APOBEPAIOTCA ABYMS KOHTONEPaM, Npwsen nepswil paboraet 8
nBa pasa Gsictpee sroporo. fpouent ownbox y nepsoro 0.3%, ay sToporo -
0.1%. Haynaay saxTOR HIAETHE TIOCTE KOHTPONA OKAINNOCH GpaxoBanHBIN.
Kaxora 8cpOATHOCTS TOFO, Y70 €T0 NPOBEPAT: @) nepamil XORTPOZCP, 0) BT0-
Ppoii komTpoAep?
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UYernepts AgTanei, nocTynalonux xa cbopky, ssicokokavectsennsie. Ecim
npubop cofpan 13 BHICOKOKAYECTACHHBIX AETANEH, TO €ro HANGKHOCTL PaBHa
0.9, a ecitw w3 ofkiuHBIX, TO 9Ta HaneHOCT, pasra 0.7. Tipubop oxasancs
HanexuwiM. Kakosa BEpOATHOCTS TOFO, ¥TO ero cobpanu u3 BrCOKOKauecT~
BeHHBIX eTanei?

TNpouenTsi Gpaxa y Tpex asToMaros passsi cootsercreenno 0.1 , 0.2 u
0.5%. [Tepebi#i aBTOMAT MPONIBOAKT FONOBUHY BCEH MPOAYKUMH, BTOPO#H —
yersepTs, Haynauy s3aras etams okazanack heGpaxosannoii. Kaxosa Bepo-
ATHOCTH TOFO. 4TO OHA IPON3BE/CHA TPETHHM ABTOMATOM?

Jlerann nocTynaioT Ha cknan ot asyx uexos. [epsiii uex npowssoaut %

npoxyxuns. [pouent Gpaka ana nepsoro uexa 0.5%, ana sroporo - 1%.
Haymauy 3stas aetams oxasanack neGpaxosannolt. Kakosa BepoaTHOCTS T0=
0, uTo Ona Gvina NPOR3BEACHA: () NEPBLIM UEXOM, 6) BTOPHIM Le oM?

Ha c6opicy HONAAKIOT ASTAM OT TPEX ABTOMATOR. MPHNEM NepBbii npou3so=
s 40% neraneit, a stopoft — 30%. Mpovetrtst 6paxa s ITux astomaros
0.1, 0.2 w0.4% coorsercrsenno Kakoba BeposrHocTs Toro, wro Ha

" cBopky noctynaer Spaxosantas serans? Ha chopky noctymana Gpaxosas-

naa nerans. Kakosa BeposTHOCTS 00, HT0 OHa NPON3BEAEHa TPETHHM aBTO-
Matou?

Pazmronannsi IOCTYHAKOT OT ABYX 328008, npiue 4 60% npoayxunu nocry-
TEET OT NepROro 3a80/a, BepoaTHOCTS TOrO, YT0 IAMHB NEPBOTO 3aB0AR
npopaGoraior 6e30TRaINO e Menes Mecaua, pasna 0.9, a wia proporo 3aBoaa
3ra sepoxrHocTs - 0.8, Kaxopa sepostiocth toro, 470 Hayaauy BIATAN NaMe
na ipopaboraet we menee mecaua? Slamna npopabotana ne Metee Mecaud
Kaxosa BEPORTHOCTS TOrO, YTV OHa B8ina HPOHIBEAEHA BTOPLIM 3aB02OM?
HmMe10Tes TOH L/IHAKOBIX MO BHEtiEMy Ay Atmka. B nepsom artuxe |
Genuait u 6 weprinix tdpos, 80 Bropom — 3 Geastx i 2 uepusIx wapa, s TPeTH:
oM — 8 wepmux mapos. Haytauy ssGHPAIOT MK, 8 3GTEM W3 HEro Hay iy
MAAKAOT O wap,. Kakesa BEPOATHOCTS TOrO, 110 map okasanca bentiv?
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B3AT: @) W3 TPETHEro SuKa, 6) H3 Nepsoro sumka?
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Bricamunst 10 caskenues. BepoaTHOCTb TOTO, YTO CaXkeHel} NPHKUBETCA, PaB~
#a 0.6. Kaxosa BEpOSTHOCTS TOr0, UTO NPWKHBYTCA: @) J1BA CHREHL, 5) xOTs
66t OfmH CAKEHELL; 6) POBHO OMH caxeren?

KaxoBo HausepoaTHEHIIEE YHCNO JEBOYEK B CeMbe, rIe 5 ieTel, ecim sepo-
ATHOCTS posk/ienna nesourn pasua 0.482? Kaxosa ero seposmoets? Kakosa
BEPOATHOCTS TOFO, UTO B TAKOH COMBE O/IH MaLHHK?

B uexe 6 craukos. BeposriocTs B5iX0/12 H3 CTPOA 33 CMEHY KaXKIOTO CTAHKA
pansa 0.1, Kaxopa BeposTHoCTs TOro, 4T0 32 CMeHy notpebyer peMonTa: 4}
%07 G51 1M CTAROK, ) POBHO OMHH CTAHOK, 8) BCS HIECTH CTanKos?
Bep(‘)m‘ﬂocrb MONANAMIS oYM BUET IPH OZHOM BbICTpene paska 0.3,
Mpouzsenenn 4 syicrpena. Haittn seposttocts Toro, 70; @) uesth nopaxena
(o2 661 ozro ionananye); 5} Gynet poBHO OAHO nonAmARwE; ¢) Gyter 4 1o~
nazauus. .

BeposTHOCTS BLIXOJIA CTAHKA U3 CTpOA 33 cMeny pasua 0.2, Haitra peposr-
HOCTS TOTO, ¥TO ¥3 5 CTAHKOB BHIAYT U3 CTPOR © &) x‘om Oni O/IH CTAHOK,

6) POBHO /182 CTAHKR, 8} BCE § CTAHKOB, 7
Boicamum 5 caenses. BeposTHOCTS TOT0, YTO COKEHEN NPHKMBETCA, DABHA
0.6. Kaxoa BepOATHOCTb TOIv,UTO NPKUBETCR: @) X073 Bnl OZui CaxeHet,
) nsa camenuia, §) sce camenmsr)

HexauecTsenusic ceepia cocTannnor 1% npoaywaum. Haynawy ssams 10
caepy, - Haifri peposTHOCTS TOFO, STO Cpes HiX; @) XoTH st 010 HEXAuC~
crBeHHOe; §) posHO nonosma uexauecTeminx; #) sce 10 nexauecTsernne.
BepoATHOCTS BHETPHINA 1O OfOMY floTepeitiomy Ginery pasHa 0.1. Kyn-
Jieno 6 Guneros. Kakosa nepOSTHOCTS BEMIPHIIA XOTA §bi N0 OMHOMY Gune-
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Ty? Kaxona BEpOATHOCTS TOFO, YTO: @) Cpefin HiX GyJyT AB2 BHIMIPHILHbIX?
) Bee 6 GHICTOB OKANCYTCA BHINIPHILIHBIMHT
12.3.8. BeposTHOCTS NONANAHKS OPYAMS B Lielib DK ORHOM BhiCTPENe pasna 0.2
Tlpoussenerio 5 suictenos, Halitu sepostTsocTs: 4) nopaxenns uem (Xors
661 OAHO NONANAKNE); §) POBHO OJHOTO NONAJAHNA, 6) NATH nomananwuil
12.3.9. [lponenr Gpaxa pasen 2%. HaitTa BePOSTHOCTS TOTO, UTO Cpeny § B3ATHX
naynauv getaneit: @) posto ozHa Gpaxosannas; §) xots 6u onna Gpaxosan-

Has; 6) Bee GpakoBaHABIE.

12.4.0,—12.4.9. [ucxpernan ciyualinan seinunna X MOKET TPHHUMATS TONIBKO 182
3HAUEHNSA Xy U Xp, TPHUEM X1<Xp. W362CTHE! BEPOSTHOCT, D1 BOIMONK:
HOrO 3HAuEHHA X4, MaTeMaTHueckoe oxatianne M(X) u muenepens

D(X). Haiitu 3aK08 pacupenenenns ciayaiinol senuiung:

12.40. pi=0.2; M(X)=3.8; D(X)=0.16.
1241, pr=0.1; M(X)=3.8; D(X)=0.09
1242 ; MX)=3.7; D(X)=0.21.

* 143 ME6=3.5; D(X)=0.25.
1244 M(X)=3.3; D(X)=0.21
1245 MEO=3.1; D(X)=0.08.
1246, MX)=2.2; D(X)=0.36.
1247 M(X)=3.2; D(X)=0.16.
1243, M(X)=3.4; D(X)=0.24
1249, M(X)=3.6; D(X)=0.24.

12.5.0~12.5.9, Cryuafinan X sazana dysantell pacnipesencns £(x). Hattra nior-
i HOCTS pacnpeneenii sepoaTiocteit f(x), mareMathueckoe oA~
HHE 8 JHCTEpOHO FTOH coyuaitiol Bemauisl. TlocTpouTs, rpaduk
Gy F(x) (%)




