CayuaiiHasi BeJTMYHHA.

CﬂyqaﬁHOﬁ_HaBBIBaCTCH BCJINYMHA, 3HAYCHHC KOTOpOI?I 3aBUCHUT OT CJIydasd WIn
CTEUYCHHUS OOCTOSITEIILCTB.

Pa3nuyaror 1Ba BUa CIy4aiiHBIX BEIUYHH:

JluckpeTHasi (MpepbIBHASI) CJIy4aiiHAs BeJIMYMHA — 3TO BEJIMYNHA, IPHHAMAFOTIAS
OTJCIFHBIC YNCIIOBBIC 3HAYCHUS, IX MOXKHO TIPOCYUTATH.

(4MCIIO CTYIEHTOB Ha JIEKIIUH, YHCIIO BOJIOC HA TOJIOBE)

HenpeproiBHas ciyuyaiiHasi BeJIMYUHA- OTO BEJIMYUHA, IPUHUMAIOIIAS JTF000E
3HAYEHHE B ONPEACICHHOM HHTEPBAJIC.

(TemmepaTypa BO31yXa, HOKa3aHus JII0O0TO CTPEIOYHOT0 Tprdopa)

YucioBbie XapaKTePUCTHKU JMCKPETHOH CIIYYAHHOU BeJIUYUHBI

1. MaTemaTH4YecKoe 0 KMJTAaHUE—DITO CyMMa HpOH3B€II€HHﬁ BCCX €€ BO3MOKHBIX
3HAUCHUH Ha UX BCPOATHOCTH.

M(x)=x1P1+x2P>+....+xnPn= Zn: x.P Ecin N—o0, To X ~M(X)
i=1

2. Jlucnepcueii TUCKPETHOW CITy4ailHON BEIMYMHBI — HA3bIBAIOT MATEMaTHYECKOE
O’KMJIaHUE KBAAPaTa OTKJIOHEHM CIIy4YalHOU BEJIMYMHBI OT €€ MATEMATUYECKOTO

OYKHUJIaHUSI.
D(X)=M[x-M(x)I*

Jlnst Beraucnenus 6onee ynoona popmyna:  D(X)=M(x?)-M?(x)
3. Cpeanee KBaJpaTH4YeCKOe OTKJOHEHHE-3TO KBaJpaTHBI KOPEHb U3
JIUCTIEPCHUH.
6 =,/D(x)
IIpumepl:

JlaH 3aKOH pacOpenesieHus] CIy4ailHOM BEIWYUHBI X

X 0 1 2 5 I
P 0,1 0,33 0,12 | 0,05 0,4

Haittu martematudeckoe OXKHMIaHUC, JUCIICPCUIO U CPCAHCC KBAAPATUICCKOC
OTKJIOHCHHUC.

Jlano:
x1=0; X=1; X3=2; X4=5; X5=7
P.=0,1;P>=0,33;Ps=0,12;P4=0,05;Ps=0,4



Haumu:
M(x)=?
D(x)="?
o (x)=?

Pewenue:

M(x)=3 ¥, - P, =0-0,1+1-0,33+2-0,12+5-0,05+7-0,4=3,62
D(x)=M(x?)-M%(x)=21,66-3,62°=8,56

M(x?)= 02-0,1+12-0,33+22-0,12+52-0,05+72-0,4=21,66

6 (X)=/D(x) =+/856 ~2,9

Omeem: M(x)=3,62; D(x)=8,56; ¢ (x)=2,9
3aKoHBI pacnpeaeaeHus CIyYaiHbIX BeJTHIHH
BuHOMHA/IbLHOE pacipene/eHue.

[TycTh BEpOSTHOCTh HEKOTOPOTO cOObITHS A paBHa P(A), Torma BepOSITHOCTD
COOBITHS MPOTUBOMONIOKHOTO (=1-P(A).

HYCTB HUCIIBITAHUE IIPOBOJUTCA N pas. buHoMUanbHBIN 3aKOH MO3BOJISET pacCUnuTaTh
BEPOSTHOCTH TOTO, YTO Cpeau N VCHBITAHUH COOBITHE A HpOHBOfII[GT m pas.

_nn-Dn-2).(n—-m+1)
- m!
P, =C P " (AH1-PA))"™

o

3anaua: Jleuenue 3a00JieBaHUS MPUBOJUT K BbI3IOpoBIeHUIO B 80%. Jleunnock
NATEPO KUBOTHBIX. KaKOBBI BEPOSITHOCTH TOTO, YTO:

1. BBI3OOPOBAT BCE MATEPO,

2. BBI3JIOPOBST YETBEPO,

3. He BBI3JOPOBUT HU OJIUH,

Hano:
P(A)=0.8
n=>5
m1:5
m,-4
m3:0

Pss=? Ps54=? Psp=7?



Pemenue:
[TpuMeHst0T OMHOMHAJIBHBIN 3aKOH pacrpe/eeHuUs.
on nn—-1Hn-2)...n—m+1)
" m!
P, =C'P"(A)(1-P(4)"™

m

5-4.3.2.1

1.2-3-4.5

H&XOI[SIT BCPOATHOCTDL TOI'O, YTO BBI3AOPOBAT BCC ILITCPO ) KUBOTHBIX !
Ps5=1.0.85.(1-0.8)° =0.85=0.327

2. PaccumthiBaroT uncio couetanuii Cs'=

1. PaccumThIBaIoT uncio coueranuii Cs°=

5.4.3.2

1.2:3-4

Haxonst BepoATHOCTH TOTO, UTO BBI3JOPOBAT YETBEPO KUBOTHBIX:
Ps4=5-0.8*(1-0.8)! =5-0.8*-0.2 =0.409

3. PaccuurteBarot unciio couerannii Cs0=1

HaxonsTt BepoATHOCTh TOTO, UTO HE BBI3IOPOBUT HU OJAHO KUBOTHOE:

Ps50=1-0.8%-(1-0.8)° =0.2° =3.19-10*
Otser: Ps5=0.327; Ps4=0.409; Pso=3.19-10"
Pacnpenenenue Ilyaccona.

Korna BepositTHOCTh cOOBbITHSI 0ueHBb Majia (P<0.1) u ucuucisercs cOTbIMU U
THICSIYHBIMU JOJISIMU €UHULIBI, TO JIJII OMMCAHKS TAKOTO poJa PaCIpeNeIICHUN peIKuX
coObITHit ciykuT popmyina [lyaccona.
A A"
Pn=—"t"

n,m

m met
3akoH IlyaccoHa mo3BoJIsieT pacCUUTaTh BEPOSATHOCTH TOTO, YTO MPH N UCIIBITAHUAX
HY>KHO€ HaM COOBITHE BbIMAAAaeT M pa3.
[me: A=n p -oxunaemMoe cpeaHee 3HaUeHUE;
M-4acToTa 0’KUIAEMOTO COOBITHSI B N HE3aBUCUMBIX UCIIBITAHHIA;
e=2,7183 -ocHOBaHME HATYpaAIbHBIX JOTapu(PMOB;
m!-¢dakTopuan wiv npousBeeHne HaTypalbHbIX yncen M!=1.2-3-4..m.

3anaua: I[Ipeanonoxum, uto peakoe 3aboneBanue BcTpeuaercs y 0.02% OGonbinoi
nomysituy. Y3 monyssiun npou3BoAAT citydaiiHyio BbIOOpky B 10000 uenosex,
KOTOPBIX MPOBEPSIIOT HA 3TO 3a00sieBaHne. KakoBo oxkumaeMoe 4HCIIO JIFOJEH C
3a0oseBaHueM B 3TOM BrIOOpKe? KakoBa BEpOSITHOCTh, YTO 3a00JICBaHHE OKAKETCS
y TPEX YeIOBEK?

Hano:

P=0.0002

n=10000

m=3

A=?  Ppm=?



Pemenue:
Tak kak BepossTHOCTh oueHb Maja (P<0.1), npumensiem 3akoH Ilyaccona:
A" A"
Pomy = — = 70
m! m!/
1. PaccumraeM oxxumpaeMoe KOJIUYECTBO OOJIBHBIX B IAaHHOU BBIOOpKE: A=N-P
A=10000-0.0002=2
2. Haiiném BeposSTHOCTh TOTO, UTO B 3TOM BEIOOPKE OKAXETCS TPOE OOJIbHBIX.
_2%.0? 8.277

Poa= _ ~0.36
3Ty 123

OtBet: A=2; P,3=0.36

MaremaTnuyeckoe 0KUIAHUE U JUCIIEPCHS HENPEPLIBHOM CIYYAHHOM BeJTMYMHBI.
Cpeonum 3nauenuem Ui MamemamuyecKum 0HcuoaHuem HenpepbIBHON
CIIy4YalHOW BENMYMHOW X HA3bIBACTCS 3HAUCHUE MHTETpaa:

MX)=M = Tx.f(x)dx,

rie f(X) —TI0THOCTh BEPOSTHOCTH.

Jlucnepcueu HEIPEPHIBHOM CIyYailHOM BEIMYMHBI X HA3bIBACTCS 3HAYCHUE

D(X)=D, = T(x— M )2  (x)dx.

—00

MHTErpana:

Jlnis onpesiesieHus: AMCTIEPCUHN MOXKET OBITh TaKXKe UCIOIb30BaHa Gopmyra:
0
D, = | x*f(xX)dx—M?
X X'
—00
3agaua:
Cnyuaiinas BenmurHa X 3aJlaHa IJIOTHOCTBIO BeposTHOCTH f(X) = x/2 B uHTEpBalie

(0;2), BHe aToro MHTerpaina f(x) = 0.
Haiitu MmaTemaTuueckoe 0KHJaHue BEIUUYUHBI X.

M. = Txf(x)dx

Pemenune: Ha ocHoBanuu (opMyJibl:

nMEEM



CayygaitHas BenmunHa X 3a/1aHa IUIOTHOCTBIO BeposATHOCTH f(X) = C(X* +2X) B
unrepBaiie (0; 1). Bue atoro unrepsana f(X) =0. Haiitu mapamerp C.

Pemenme. Tak kak C If(x)dx =1,

—00

1 3
TO: Cj(xz+2x)dx:C(%+x2chg=1. Otkyna C =7%..
0

3agaua:
Crnyuaiinas BennurHa X 3a1ana B uarepsae (0;7) IIOTHOCTHIO BEPOATHOCTH

f(x) = 0. Haiitu qucnepcuio BeauunHbl X.

Pemenmne:

J1ist HaX 0K IEHUsI TUCTIEPCUU UCTIONIb3yeM GopMynny: D, = J'x2 f(x)dx—M 2.

MareMaTh4ecKkoe okuaaHue . M, = Ixf (x)dx = %J' Xsin xdx.
0 0

Nurterpupys no yactsam, noixyyaeM M, = /2. Haxoaum 3HaueHUE IEPBOTO CIATaEMOTO
B BBIPAKEHUH JIUCTIEPCHU:

f 17 .
x2 f (x)dx = = [ sinxdx.
! (x) 2!

NHTerpupys 1o 4actsm ABaK/bl, MOJIy4aeM

V.4 2
T
Ixzf(x)dx:——z.
0
HOI[CTaBJ'ISIH B BBIPAKCHUC TUCIICPCHUHU ITOJIYUYCHHBIC 3HAYCHUA, HAXO0AUM
2
T
D, ="-2
4

DyHKIUA pacnpeae/ieHlsi BEPOSITHOCTEH M IVIOTHOCTh BEPOSITHOCTH
HeINPEePHIBHOM CJIYYAWHON BeJIMYHHBI.

HenpepriBHbIE CilydaliHble BEIMUUHBI XaPAKTEPU3YIOTCS TEM, UTO UX 3HAYCHUS
MOTYT CKOJIb YTOJHO MAJIO OTJIMYAThCA APYT OT ApyTa.

BepositHocTb coObITHsI X<X (rae X- 3HaueHHE HEMPEPHIBHON CITydaifHON BEIIMYHMHBI,
a X — IPOM3BOJIBHO 33/1aBaeéMO€ 3HAUYCHUE), paccMaTpruBamasi Kak (GyHKITUS OT X,
Ha3bIBACTCA (QyHKYUel pacnpeoenenus 6eposimHOCmel.

F(x) = P(X<x)

[TpousBoaHas oT PyHKIMM pacrpeesieHus BEpOSATHOCTEN Ha3bIBACTCS (hyHKyUel
naomHocmeu Wi NJI0MHOCMbIO 6EPOSAMHOCIU

F)= F'(x)



QyHKIMS pacupeneneHus BEPOATHOCTEN BBIPAXKAETCs Yepe3 INIOTHOCTD
BEPOSATHOCTHU B BUJC UHTErpaJIa:

F(xX)= If (x)dx

BeposTHOCTh NonaiaHus ciydyailHOM BETMYHMHBI B UHTEPBaJ (X, X,) paBHa
pUpALICHUIO (PYHKIIUN paclpeiesieHUs] BEpOSITHOCTEN Ha 3TOM MHTEpBAJIE:

P(x,< X <x,) =F(x,)-F(x,)

3agaua:
CrnydaiiHas BenuurHa X 3a/1aHa (PyHKIUEH pacrpeaesieHusl BEpOSATHOCTEN
0, 2)? ecliu X2 <2 3
X — eciIm’l2< x <3,
F(x) = _(L, eCIu X > é

Haiiti mimotHOCTH BeposiTHOCTH f(X) M BepOSTHOCTH IONaaHus CITyYaiitHON
BennuuHbl X B uHTEpBais (1;2,5), (2,5;3,5).

Pemennue:
[T1oTHOCTH BeposiTHOCTH HaxoauM 1o popmyite f(X)=F’(X):

0, aiee 6 <2,
F(x) = {26-4, 8iee 2< 6 <3
0, aige 6 > 3

BepositTHOCTM mOnagaHus CIy4alHOW BEIMYMHBI X B MHTEPBAJIbl BEIYUCIIAEM T10

dbopmye:
P(1<X<2.5)=F(2.5)- F(1)=0.5-0=0,25

P(2.5<X<3.5)=F(3.5)-F(2.5)=1-0.25=0.75.

3agaua:
IIIOTHOCTB BEPOATHOCTH HENPEPHIBHOW CIIyYaWHOW BEJIMYUHBI X
0, ecmux <1,
X—% ecmml< x <2,
F - )
xX)= 0, ecimXx > 2

Haittu ¢pynkimro pacnpenenenus F(X) u mocTpouTh ee rpaduk.

Pemienne.

F(x) = [f()dx =0,ecmx<1,

F(x) = ].f(x)dx = j.f(x)dx +].f(x)dx =0+ x? /2—(%)x = (x* =x)/2,ecrml < x < 2,



F(X)= ].f(x)dx = j.f(x)dx +j.f(x)dx +j.f(x)dx +j.f(x)dx =(x*=x)/2 12=1,ecnI/IX > 2.

HopMajibHBIN 3aK0H pacnpe/esieHus.

JI1st HeTIpephIBHOM CIIy4aiiHOM BETUYMHBI (YHKIIHS TUIOTHOCTH BEPOSTHOCTH
paccuYuThIBaeTCs 1Mo hopmyIie:

1 —(%-X)?
f(X)=——/ 20"
o\ 2

I'paduk HOpMANIBHOTO pacnpeiesieHUs] HEMPEPHIBHOM ClIydaliHON BETMYMHBI UMEET
BUJ;
f(x)

o
BeposiTHOCTB TOTO, YTO Cily4yaiiHas BEIMYMHA JISKUT B HHTEPBaJE OT O JI0 B YUCIEHHO
paBHa 1Iomaau (GUTYPHI, 3aKITIOYEHHON MEX]Ty OChIO aOCIIMCC U KPUBOM,
OTBEUaIoIIei HOpMaTbHOMY 3aKOHY. C MOMOIIbI0O METOI0B UHTETPAILHOTO
MCYHUCIICHHS MOYKHO BBIYHUCIUTH ATY TIomans. [lnomans ¢urypsr paBHa
OTIpeICTICHHOMY UHTETPATy OT @ J0 B OT PYHKITMHU TUIOTHOCTH BEPOITHOCTU. Torjma,
BEPOSITHOCTh TOTO, YUTO CIIydailHasi BETUYMHA JICKUT B MHTEPBAJIE OT O 10 [3 MOKHO
ompenenuTh no Gopmyiie:

B
P(aﬁxﬁﬂ):jﬁz

Brrurcnenus ympomaroTcsi, €Cliu ONpeIeJICHHBIN HHTETPall OT o A0 B 0T QyHKIIUU
IJIOTHOCTU BEPOATHOCTHU MPEICTAaBUTh KaK pa3HOCTh IBYX F (yHkumii, T. €.

-(x-%)° = _
P(a£xsﬂ)zf 1 ¢ 20 dx:F('B_X)_F(O‘_X)

L ON2T o) o

3unauenus F(t)-dynkiuit onpenensirores mo tadmuie Nel (3HadeHuss MHTErpaia
BEPOSITHOCTEH JIJIs1 Pa3HbIX 3HAYCHHUI t).

—(X —X)*

20° dx




CHCTOMMYECKOE TaBJIICHUE Y >KCHIIWH, CTPAIAIOIINX THIEPTOHNYECKON 00JIe3HBIO,
UMEET, COTJIACHO OlIEHKaM, cpefHee 158 MM. pT.CT. W CTaHJAapTHOE OTKJIOHEHHE 15
MM. PT.CT. B npeanonokeHnn, 4To CUCTOIMYECKOE JaBJICHUE SIBISETCS HOPMaIbHON
CIIy4YaiHOM BEJIMYMHOM, OLICHUTE BEPOSTHOCTH TOTO, UTO JaBJIECHHUE HAXOIUTCS
Mexay 141 u 177 mm.pt.cT. Kakoe konmyectBo »xeHuuH u3 1000 umeer naBieHue B
3TOM MHTEpBAJIC ?

lamno:
X =158 mm.pt.cT

o=141 Mm.pT.CT
=177 mm.pT.CT
n=1000

o=15 mm.pT.CT

Hayitu:
P(141< X L177)=?

Pemenmne:

CtposT rpadhvk HOpMAIBHOTO 3aKOHA.

>

f(x) 4

113 128 143 158 173 188 203

o p

1. BepossTHOCTB TOTO, 4TO CllydaiiHasl BEJIMYMHA HAXOAUTCS B UHTEpBaJe oT 141 no
177MM.pT. CT. HAXOAT MO opmyie:
X a-X

)

O
1771—5158)_F(1411—5158):F(l.27)+F(1.13)=o.3980+o.3708:0.7688

Pa<x<p)=FEZ %) K
(o2

P (141< x < 177)=F (

2. UTtoObl HAWTH, KAKOE KOJIMYECTBO JKCHIIIMH UMEET JaBJICHUE B OTOM HUHTEPBAJIE,
m .

UCTIONB3YIOT opmyny P=—, u3 koTopoit HaxoasT m=n-P
n

m=1000-0.7688=768.8~769
OtBet: P=0.7688; m=769



3agauu I CaMOCTOATEJIbHOTO PellieHUsI.

1. Cnyuaiinas BenuurHa X 3aJaHa 3aKOHOM PacIpeleIeHus:
X| 0 1 |2
p10,25]0,25|0,5
Haiitn matematndeckoe 0XXxuaHue, TUCTIEPCUIO, CPEIHEE KBAPATUIHOE OTKIIOHEHHE,
MOCTPOUTDH (PYHKIIMIO pacTpeiesieHusl.

2. CpenaHo 5 omnpeneieHuid coiep KaHus KalbIus B KPOBH (B YCIOBHBIX
enuuunax): 11,27; 11,36; 11,09; 11,16; 11,47. Beruucaure X; o°;0

3. Jmsg skcmepuMeHTa 1Mo ONpPeIeNICHHI0 CKOPOCTH pocTa TpeOyeTcs BrIOpaTh
YeThIpEe IMITaMMa OaKTepUil U3 UMEIOITUXCS BOCbMH. CKOJIBKUMHU CIIOCO0aMHU 3TO
MO>KHO cJieJ1aTh?

4.V 6 manbuukoB ul1 geBoUeK B KJIacce UMEIOTCA MPU3HAKU MHGEKIIMOHHOTO
3a0oneBanusi. YToObI MPOBEPUTH HATUUKE 3a00JI€BaHUs TPEOYyeTCs B35Th BHIOOPOUHBIHT
aHaJIN3 KPOBHU:

l. y IByX MaJIbuUMKOB
2.y IByX IEBOYEK.
CKOJIBKMMU cIOCO0aMU MOXKHO 3TO CI€NaTh?

5. ¥V mecTu )KMBOTHBIX UMEETCS 3a00JIEBaHHE, TPUIEM BEPOSITHOCTH
BbI310poBieHUs paBHa 0.95. KakoBa BepOSITHOCTb TOTO, YTO:
a) BBI3ZIOPOBST BCE IIECTEPO KUBOTHBIX;
0) HE BBI3JIOPOBUT HU OJIHO;
B) BBI3JIOPOBAT TOJIBKO TISITEPO?

6. Jleuenue 3a00eBaHUs IPUBOIUT K BBI3IOPOBICHUIO B 75% ciydaes.
Jleunsiock ceMb 60NBHBIX. KakoBBI BEpOSTHOCTH TOTO, YTO:
a) BBI3JIOPOBSIT IIECTh;
0) HE BBI3JIOPOBUT HU OJIUH;
B) BBI3JIOPOBAT YETBEPO.

7. B HexoTopoii Oonbiioi nomynsiiuu 20% nesmei. Ecnu u3 nonynsauuu
ciyvaitHo BeIOMpatoT 10 yesnoBek, To KakoBa BEPOSITHOCTb TOTO, UTO:
1) Bce OHM SIBISIFOTCS JIEBLIAMHU
2) OATEpO SIBISIOTCS JIEBIIAMHU
3) HET HU OJTHOTO JICBIIU

8. B HexoTopoii 6ompiioi nomynsauuu 70% iroaeit, BIaaeioT NpaBoil pyKon
Tyuiie, yem JeBoil. Eciiu u3 momymsiiuu ciay4aitHo BEIOMpAIOT 8 4enoBeK, TO KaKoBa
BEPOATHOCTH TOTO, YTO:



1) cemb BIaAeroT mpaBoil pyKOM Jy4llle, YEM JIEBOM
2) Tpoe BIaJeIOT MpaBOil pyKOM JIydIile, 4eM JIeBOM
3) HU OJIMH U3 HUX HE BIAJCET MPaBOW PYKOM Jydllle, 4eM JIEBOI

9 B nekotopoii 60mbIm10# nomyssinuu 10% et 0JuHaKoBO CBOOOHO BIIAJICIOT
obenmu pykamu. Ecim U3 nonyssiiiuu ciiy4aitHo BBIOUPAIOT 9 4enoBeK, TO KakoBa
BEPOSITHOCTh TOTO, YTO:

1) onuH 0IMHAKOBO CBOOOHO BiaeeT 00enMu pykaMu?

2) mecTh YeJI0BEK OJJMHAKOBO CBOOOTHO BiIa/IeeT 00CUMH pyKaMu?
3) Bce eBATHh OJAMHAKOBO CBOOOIHO BIIAJCIOT 00EUMU pyKaMu?

10 B coOTBETCTBUM C TPYIIIIaMH KPOBH JIFOJICH MOKHO pacKiIacCu(UIIMPOBAThH Ha
YeThIpE B3aUMHO HCKJtoUaronue kareropuu: O, A, B, AB. B onHol 6oJibiioin
MOMYJISIUU JOJU PA3IMYHBIX TPYII KpOBU cooTBeTcTBeHHO paBHbl 0.45, 0.4, 0.1,
0.05. domycTuM, 4TO U3 3TOM MOIMYJISIIIUU CIIy9ailHBIM 00pa30M BHIOUPAIOT CEMb
yesoBeK. KakoBbl BEpOSITHOCTH TOTO, UTO:

1. Tpoe u3 HuX uMeroT rpymimy O.

2. HU OJIUH U3 HUX HE UMeeT rpynmy kposu AB?
3. 4eTBepO UMEIOT Tpynmny A

4. nmsaTepo umerot rpymniny B

11 B nonynsuuu apozoduisl y 20% ocobeiil nMeeTcst MyTauus KpbuibeB. Eciu
13 MOMYJIALNY BBIOUPAIOT HAyraJ MIECTh MyX, TO KaKOBa BEPOATHOCTh MyTallUU:
l. y nByx n3 Hux?
2. y ogHOU?
3. y natu?

12 B nekortopoi 6ombimoii nonyssuun y 40% mroneit Boiockl uépuseie, y 40%
peokue u'y 20% cBetnsie. Ecnu u3 nmonymnsuuu ciaydaiiHo BeiOupatot 10 uenoBek, To
KaKOBBI BEPOSITHOCTH TOTO, YTO CPEJIA HUX:

1. msATEepO YEPHOBOJIOCKHIX
2. TpOE PBIKUX,
3. CceMb CBETJIOBOJIOCHIX

13 Cornacno I'OCTy, BeposiITHOCTb COZIEp>KaHUsI JIEKAPCTBEHHBIX BEIIECTB B
oaHo# rpanyne pasHa 0.9. KakoBa BepoSTHOCTH TOTO, uTo U3 10 rpanyin 5
yIIOBJIETBOPSIOT HOpMATHBaM?

14 CocraBbTe 3aKOH pacnpeneseHus Cay4yalHON BeIMYUHbI X-(4HUCIIOo
MaJIbYUKOB) CpPEIH MSITH HOBOPOKIECHHBIX. BeposTHOCTh poxxkaeHust Manpunka 0.515.

15 CocraBbTe 3aKOH pacnpeAcsieHUs CIy4YallHOW BETMYUHBI X-(YHUCIIO AE€BOYEK)
Cpey IMSITH HOBOPOXKJICHHBIX. BeposTHOCTE pokaeHus neBouku 0.485.



16 BcxoxecTh CeMsH JIEKApCTBEHHOTO PACTEHUS OLICHUBAETCS BEPOSITHOCTHIO
0.9. CocraBuTh OMHOMMAJIBLHOE paclpeeICHUE BEPOSTHOCTEHN MOSABIECHUS BCXOKHUX
CEMSH U3 ILIECTU Hayraja B3SITHIX.

17 Ha 10000 cemeii ¢ 4 1eTbMH OBLIO: BCE JEBOYKH-B 566 CeMBbSX, BCE
MaJbUYHMKHU- B 641 cembe. Mcxonas U3 MpeArnoNoKeHH 0 ONHOMHAIBHOCTH
pacripeesieHUs, BEIYUCIUTE BEPOSITHOCTh POXKICHUS MaJIbYHKOB M JICBOYCK.

18 Cpenu 10000 cestHIIEB TUMEHS B CPEAHEM J[BA HE UMEIOT OOBIYHOM 3€IEHOMN
OKpacKd B PE3yJIbTaTe CIIOHTAHHBIX MYyTAallUil, BIUSOMMX Ha xjuopoduini. Kakosa
BEPOATHOCTH TOTO, uTo U3 20000 city4aifHO BRIOPAHHBIX CESHIIEB STYMEHSI POBHO y
TPEX HE OKAKETCA OOBIYHOM 3€IEHON OKpACKU?

19 BeposATHOCTH M3roTOBIIEHUS HECTaHAApTHOrO Mpojaykra pasHa 0.004.
Haiitn BeposiTHOCTH TOrO, uTto B naptuu u3 1000 enunHuIl okaxercs 5
HECTaHIapTHBIX.

20 Ecnm B cpegHeM JeBIIH COCTaBIAIOT 1%, TO KakoBa BEpOSTHOCTb, UTO
cpeau 200 denoBek 4 neBIIM?

21 BeposTHOCTB 32007€BaHUs TYOCPKYIE30M JETKUX B JAHHONH MECTHOCTH
paBHa 0.03. %. KakoBa BeposiTHOCTb, uTO npu ocMoTpe 10000 uenoBek Oyet
BBISIBJIEHO TPOE OOJIbHBIX?

22 ®dapmMaineBTUYECKUH 3aBOJ OTHpaBUiI Ha anTedHbii ckian 10000 ammyn
ButamMuHa C. BepoaTHOCTh TOro, 4TO B MyTH aMityja OyAeT MOBpeXaeHa, paBHa
0.0002. HaiiTit BEepOATHOCTH TOTO, YTO HA CKJIAJ MPUOYAET 5 TePEKTHBIX aMITyl.

23 Cpenu cemsH nekapctBeHHOro pacteHus 0.04% cemsin copnsikoB. KakoBa
BEPOSITHOCTD 1pu  cirydaiiHoM oToope 10000 cemsiH oOHAPYKUTCSA 5 CEMSTH COPHAKOB?

24 HexoTopblit BU/I IIUIIK BBI3BIBAET ajuieprudeckyro peakuuio y 0.001%
uHauBUAYMOB. Ecnu sty numty exxenneBHo easT 100000 yenoBek, TO KaKOBO
O’KHJIaEMOE YHCJIIO JIFOJICH, MCIBITHIBAIOIINX aJUIEPTHUECKyI0 peakiuio. Kakosa
BEPOSITHOCTH TOTO, YTO 9 UeJIOBEK MCHBITHIBAIOT AJUIEPTUUECKYIO PEAKIIUIO?

25 CuuTaercs, 4To BakiluHa GOPMHUPYET UMMYHHUTET MPOTUB MOJTMOMUENHTA B
99.99% cnyuaes. [Ipennonoxum, uro BakimaupoBaiock 10000 yenosek. KakoBo
O’KHJIAEMOE YHCIIO JII0JIeH, He MpuoOpeTmnx uMMyHuTeT? KakoBa BEpOSTHOCTb
TOTO, YTO UMMYHHUTET HE MPUOOpEIN S 4yenoBek?

26 [Ipeanonoxum, uyto peakoe 3adoneBanue Bcrpeuaetcs y 0.02% OGonpiioit
nomyysituy. Y3 momy ity mpou3BOIAT cilydaiiHyto BeIOOpKy B 20000 yenoBek,
KOTOPBIX MPOBEPSIOT HA 3TO 3a0oseBanue. KakoBo okumaeMoe 4YHCIO JIOJCH C



3a0osieBaHreM B 3Toi BbIOOpKe? KakoBa BepOsSITHOCTB, UTO 3a00JIEBAHUE OKAKETCS
y 5 4enoBek?

27 Tlo onenkam 0,5% B3pocIoro HaceaeHUs OHOM OOJBIION MOMYJIAIIMN UMEET
3HAYUTENBHYIO U30BITOUHYIO Maccy. Y3 aToi momymsiiuu cirydaiitno Beiouparor 1000
yeoBek. KakoBo okupaeMoe 4HCIIO OIS Y KOTOPBIX 00OHAPYKUTCS U30BITOUHAS
Macca? KakoBa BeposSITHOCTH TOTO, 4To cpear 1000 4enoBek Tpoe OKaKyTCs C
M30BITOYHON Maccoii?

28 Ilpenmonoxum, 9to penkoe 3aboneBanue Berpedaetcs y 0.1% OGonproi
nomyysituu.  [IpousBoadar ciydaitHyto BEIOOPKY B 5000 yenoBek, KOTOPBIX
IIPOBEPSIOT Ha 3TO 3a00sieBaHue. KakoBO 0knugaeMoe 4YuCIio J0AEH ¢ 3a00J€BaHHEM
B 3TOi BBIOOpKE? KakoBa BEpOSATHOCTh, UTO 3a00JE€BaHUE OKAXKETCS POBHO y
YETHIPEX YETOBEK?

29 IlpumepHo oauH pederok u3 700 poxxmaercs ¢ cuaapomoM Jlayna. B
OosbHMIIE B 011 poxkaaeTcs 3500 neteit. KakoBo oKu1aeMoe 4nciio HOBOPOKIESHHBIX
¢ cu"apomom Jlayna? KakoBa BEpOSITHOCTh TOTO, YTO C CUHJIpoMoM JlayHa poauTtcs
8 nereit?

30 CnyuaitHas BeauuuHa X 3aj[aHa INIOTHOCTBIO BepostHocTH f(X) = X/8 B
untepsaie (0; 4). Bae storo unrepsaia f(x) = 0.
Haiitu MmaTemMaTudeckoe 0KuJaHue.

JTy4yaiiHas BEIMYUH JlaHa IJIOTHOCTHIO BEPOSTHOCTH = epu
31 CnyqaitHas Be a X 3a1aHa IUIOTHOCTBIO BeposTHocTH f(X) = e
—o0 <X <oo. HallTu MaTeMaTH4eCcKoOe 0KUIAHNUM.

32 Cnyuaiinas BenmuunHa X 3ajiaHa MI0THOCThIO BepositHocTH f(X) = 0,25 sin
(x/2) na unrepsaie (0;27)Bue sroro unrepsana f(X) = 0.Haiiti aucnepcuro BeMYUHBI
X.

33 Cayyaitnas BennurHa X 3aJ1aHa NIOTHOCTHIO BepostHocTH f(X) = 0,5 COS X Ha
untepBaie (—z/2;7/2) Bue aroro unrepsana f(x) = 0. HaiiTu qucnepcuio BeTMIUHbI

34 Cny4aifHas BeJIMYUHA UMEET pacnpenencHue Pames:
F(x) =1-e /") (x > 0).
Hanucare BbIpakeHue MI0THOCTH BEPOSTHOCTH CIy4alHOW BEJIUYUHBL.

35 Cnyyaiinas BenuurHa X 3ajaHa MJI0THOCTBIO BepositHocTH f(X) = a/ (1+ x?)
IpU — oo < X < oo, OTIpeICTUTh TApaMeTP @ U MATEMaTHUECKOE OXKUIAHNUE.

36 Cny4aitHas BennurHa X 3a/1aHa MIIOTHOCTHIO BEPOSATHOCTH

2
f(x)= —3% +6X —% Ha uHTepBae (3; 5). Bue storo nnreppaina f(X) = 0. Haiitu

MaTCMAaTHYECKOC OXKHMAaHUC.



37 CnyyaitHas BenmmunHa X 3a/1aHa TUIOTHOCTHIO BepositHocTH f(X) =
2
—~ 3% + 97)( -6 B uHTepBaie (2; 4). Bae atoro uarepsana f(X) = 0. Haiitn

MaT€MaTU4YCCKOC OKHNIAHUC.

38. CiyuvaiiHas Benmu4rHa X UMEET IJIOTHOCTh BEPOSITHOCTH

0, ecmx <0
F(X)= %sinx, ecu 0, X < 7
0, ecliiX > TT.

Haiitu pynkuuio pacnpeneneHus: BEpOITHOCTEH U OCTPOUTH rpaduK.

39. CnyyaifHas BemuYrHA X UMEET IMIIOTHOCTH BEPOSITHOCTH

0, ecmux <1,
_11 1
f(X) = g(x—z), ecmul< X <3,
0, eciix > 3.

Haiitu dynkuuio pacnpeneneHuss BEpOSITHOCTEN U IOCTPOUTH rpaduK.

40. CHCTOIMYECKOE IaBIICHUE y KEHIIUH, CTPAJAIONIUX TUTIEPTOHUYECKON
00JIe3HbI0, HIMEET, COTJIACHO OIIEHKaM, cpesiHee 161 MM U cTaHAapTHOE OTKJIOHEHUE
10 mMMm. B npeanosioxeHnu, 4TO CUCTOJNYECKOE IABJICHUE SBISIETCS HOPMAJIbHOM
CIIy4alHOM BEJIMYMHOU, OLIEHUTE BEPOSITHOCTH TOT'O, YTO JIABJICHUE HAXOAUTCS
Mexay 155 u 179 mm.pr.ct. Kakoe konmyectBo xeHmuH n3 1000 nmeer naBneHue B
3TOM MHTEpBAJIEC ?

41. U3BecTHO, yTO JI71s1 yenoBeka pH KpoBU sIBIIsI€TCS HOPMAIBHOM CIydyallHON
BEJIIMYMHON CO cpeaHuM 7.4 u ctangapTHbIM oTkiIoHeHneM 0.2. Kakosa
BEPOSITHOCTH TOTO, YTO:

1.ypoBenb pH npeBocxoaut 7.457
2.ypoBenb pH Haxonutcs mexay 7.3 u 7.47?

42. JInactonmveckoe MaBJICHUE Yy JKCHIIHWH, CTPAJNaIOIIUX THUIIEPTOHHYECKOU
00JIe3HBIO, UMEET, COTJIACHO OlleHKaM, cpenHee 98 MM U cTaHIapTHOE OTKJIOHEHHue 15
MM. B mpennonoxxkeHuu, 4YTO JUACTOIMYECKOE JABJICHUE SIBIAETCS  HOPMaJbHOM
CITy4yalilHOW BEJIMYMHOM, OIICHUTE BEPOSATHOCTh TOTO, YTO JABJICHUE HAXOIUTCI MEXKIY
83 u 110 mm.pr.ct. Kakoe xonmuectBo xeHmuH 3 1000 nmeer naBieHue B 3TOM
UHTEpBaJEC?



43. Cpennnii poct 1000 congat 181 cM co cTaHAapTHBIM OTKJIOHEHUEM SCM.
[IpenronoxuB, YTO POCT MOAUMHAETCS HOPMAIBHOMY 3aKOHY, OLIEHUTE YUCIIO COJIIaT
B TPYIIIE, POCT KOTOPBIX JICKUT MEXKY:

1.170 u 175¢cm,
2. ooublre 177cwM,
3. meHbie 174cwm.

44. Y cTaHOBJEHO, YTO JUIMHA CPEAHETO NaJIblia PyKA MY>KUHUHBI U711 HEKOTOPOH
IpyNIbl JIOJEH NOAYMHAETCS HOPMAIBbHOMY 3aKOHY CO cpeaHuM 60 MM 1
CTaHAAPTHBIM OTKJIOHEeHHEM 3 MM. [Ipenmnonoxus, uro B rpymnme 800 4denosex,
HaWJINTE, Yy CKOJBKMX M3 HUX CPEIHUM NaleL;

1. gmunaee 62 MM,
2. Kopode 57 MM,
3. muHOU Mexay 60 u 66 MM.

45. [lycth Macca mOMMaHHON PHIOBI MO TYUHSIETCS HOPMAIILHOMY 3aKOHY.
Cpennee 3HaueHue Beca OJHOM PBIOBI paBHO 375 I., a CTaHIAPTHOE OTKIIOHEHHE
25r. HaiiTu BepOATHOCTh TOTO, UTO Macca OJHOM MOWMaHHOM PHIObL:

1. coctaBut ot 345 o 410 r

2. "He Oosee 3781
3. 0omplre 360 r.

46. OOHapyX)EHO, YTO OIEHKH, ITOTYYECHHBIC Ha K3aMEHE OOJIBIION TPYIIon
CTYJIEHTOB, MOJUYUHSIOTCSA NMPUOIMKEHHO HOpMaJIbHOMY 3aKkoHy. CpeaHee 3HaueHue
paBHO-58, cTanAapTHOE OTKJIOHEeHHE-10. U3 rpynmsl ciiydaitHbIM 00pa3om
BbIOMpaeTca oAuH cTyAeHT. Halinure BeposITHOCTh TOTO, UTO €ro OLIEHKa OyJeT:

1. 6omb11e 68
2. MeHble 63
3. Oonbie 41, HO MeHbIIIE 63.

47. Yacrorta cepneunbix cokpamiennit (UCC) marueHTa B TEUEHHE CYTOK
U3MeHsIach B npenenax 75 no 80 ynapoB B MUHYTY. HaliTu BEpOSITHOCTD OnagaHus
YCC B 3TOT MHTEPBAJL, CYUTAS JAHHYIO BEJIMUYHMHY PACIPEACIEHHON 10 HOPMAJIbHOMY
3aKOHY ¢ MaTeMaTtuyeckum oxuganueM M(X)=72 cokpalieHusi B MUHYTY U CPEIHUM
KBaJPaTUYHBIM OTKJIOHEHUEM, PABHBIM S5 COKpAIleHUH B MHUHYTY.

48. Ilpennonarasi, 4To pacnpeacieHue Macchl 1a00paTOPHBIX KUBOTHBIX
MOTYUHSACTCS HOPMAJILHOMY 3aKOHY, HAMTH BEPOSTHOCTH TOTO, YTO Macca CIIydaiiHO
B35ITOTO )KUBOTHOT'O OYJIET HAXOAUTHCS B Mpesenax ot 32 no 35r, ecinu

Marematuueckoe oxuganue M(X)=30r, cpenHee KBaJpaTUUYHOE OTKIIOHEHUE, PABHO
3r.

49. Macca B3pOCi0oro )KUBOTHOTO HEKOTOPOTO BUJIA SIBIISIETCS HOPMAIIBHO
pacrpeeaeHHON ClIy4YailHOW BETMYUMHOM co cpeaqHumM 3HaueHueM 100 xr u



CTaHAApTHBIM OTKJIOHEHUEM 8 Kr. Haygauy BeIOMparoT B3pocioe xuBoTHOe. Haiitu
BEPOSITHOCTU CIAEAYIOMIUX COOBITHI:

1) macca >kuBOTHOTO MeHbIIE 90 Kr;

2) 6onbmie 110 xr;

3) HaxoauTcs B uHTEpBaje ot 95 no 105 kr;

4)Haxonutcs B uHTEepBasie oT 97 mo 112 xr.

50. JlnacTonmuueckoe AaBlieHNE KPOBH BBIITYCKHHKOB HEKOTOPOTO YUIIIUIIA
SIBJISIETCS. HOPMAJIBHO PACIPEICICHHON CIIyYailHOM BEJTMYMHOW CO CPETHUM
3HaueHneM S80MM M CTaHJIapTHBIM OTKJIIOHEHUEM 5 MM. M3Mepsito nJaBieHue KpoBU y
CIIy4ailHO BBIOPaHHOTO BBITYCKHHKA. OnpenenTh BEpOSITHOCTh TOTO, YTO:

1) naBnenue Huxe 70 MM;

2) BhIIIE 85 MM;

3) Beime 90 MM, HO NP TONOJHUTEIBHOM YCJIOBUH, UTO MALIMEHT BbIOpaH U3
YHCJIa TE€X, Y KOI0 Ha J€Hb IPOBEPKU IUACTOJIMYECKOE JABJIEHUE OKA3aJIOCh BBIIIE 85
MM.

51. TlpenmpusiTue BBIMYCKAET CTEKJISIHHBIE aMITyJIbl, pa3Mephbl KOTOPHIX Oy/eM
CUMTATh PacCHpeAeTICHHbBIMU MO HOpMaJIbHOMY 3akoHy. Cpemusis nnuHa 100 MM, a
CTaHJapTHOE OTKJIOHEHHE | MM. aMITyJia cuuTaeTcs OpakOBaHHOM, €CITM OHA KOPOUe YeM
98 MM unu guHHee 101 mM. Haiitu cpenHee uncino OpakOoBaHHBIX aMmmyJ cpeau 3
HayJady B3AThIX aMITyl.

52. B ycnoBusix 3agaun 22 HaWTH UHTEPBAJ, CAMMETPUYHBIA OTHOCUTEIHLHO
CpEIHEero 3HaueHUs1 OpaKOBaHHBIX aMIyJl, B KOTOPOH MOMAaaeT peaJbHO YUCIIO

OpakOBaHHBIX aMITyJl C BEpOSTHOCTHIO HE MeHee 0.96.

53. JlaHa MIOTHOCTh pachpeiesieHnsT BEpOSITHOCTH:

0, x<0
f(X)=4sinx, 0=<x< % Haiitu F(X).

0, X - =

2

94. JlaHa MIOTHOCTh PacHpeeICHUs] BEPOSTHOCTH:

0, X > 2
f(x)= x:—%, 1<x<2 Haiiti F(x).
0, x <1

55. JlaHa MIOTHOCTh PacHpeeICHUs] BEPOSTHOCTH:



0, xsz
6

f(X)=13sin3x, % < X s% Haiitu F(X).

0, x>Z
3

56. /laHa IIIOTHOCTH paclpesielieHus] BEepOSATHOCTH:

0, X<0

f(X)=<cosx, 0=<x< % Haittu F(X).

0, x>z
2

57. CiyuaiiHas BeIMYMHA 33J1aHa (PYHKIMEN pacrpeiesieHus:

0, x<0
F(X)=4x*, 0=<x<1
1, X =1

58. HaiiTu BepOATHOCTH TOTO, UTO B PE3YJIbTATE YETHIPEX HE3aBUCUMBIX
WCTIBITAaHWM BEIMYMHA X POBHO TPH pa3a NPUMET 3HAYECHUE, IPUHAIICKAILIEE

UHTEPBATY
(0,25; 0,75).
59. Cnyuaiinas BenmnurHa X 3aJ1aHa (QyHKIMH TUIOTHOCTUA BEPOSTHOCTH:
0,x<0,
f(x)=<2x,0<x <1
0,x>1

Haiitn MmatemaTnueckoe OXKUIaHue BEJTUYUHBI X.

60. Ciyuaiinas BenmunHa X 3a7aHa (PyHKINUU TUIOTHOCTH BEPOSTHOCTH:
0, X <3,

f(x) = §x2+6x—£,3<x£5
4 4

0, X>5

Haitun matematnueckoe OKHUIaHUE BEJIMYUHEI X.

61. CnyqaﬁHaﬂ BexnurHa X 3ajiaHa (I)yHKuHI/I IIJIOTHOCTU BEPOSATHOCTH:
0,x<a

f(x)= —3<x<3 Haitu nucnepcuro X.

1
W9 —x?

0,x>3



62. [I10THOCTH BEPOSATHOCTH CIyYalHOM BEIUUMHBI X, pABHOMEPHO

0, x<-3
pacnpeseienHoi Ha [a, b]:  f(X) = bi,a <x<b
-a
0, b>b
Haiiru:

1) pynkuuto pactpenenenus F(X) nu HauepTuTh ee rpaduk;
2) MaTeMaTU4eCKOE OKUJIaHHUE, TUCIIEPCUIO U CPEIHEE KBAIPAaTUUHOE
OTKJIOHCHME CIIyYallHOW BEIIMYUHBI X.



