KonTpoJubHas padora
Yacrtp 1: Teopus BepoOSITHOCTEH

3agaua Nel

[Maptuss w3 n1 w3penwii comepkutT Ki OpakoBanHbIX wm3nenmidl. Kakosa
BEPOSITHOCTh TOTO, YTO CPEAM BBIOPAHHBIX Hayaady Mp u3Aenuii poBHO |1 okaxyTtcs
OpakoOBaHHBIMHU?

Pemienne
Pelenye aHaOrMYHOM 33724y NPUBEEHO B Jekuuu 1 (mpumep 4).
[TpuMeHNM KJIaccHyecKylo cxeMy. IlycTh 4 — coObITHE, COCTOSIIEE U3
BBIOOPOK, coiepxkamux |; GpakoBaHHeIX M3genus M M-l kauecTBeHHBIX. Umcio
5J€MEHTAPHBIX  COOBITHH,  ONArONPUATCTBYIONIMX  COOBITHIO A  PaBHO
A = C,l;l . CZS{? ,an=Q = C,". Taknm oGpasom,
/ my—1
n cm

m
Pacuér OuHOMUANbHBIX KOA(D(PUIMEHTOB MPOU3BOAUTCS 1o (opmyrne (2).
(ITpu aToM momnaraem 0!=1.)

]
3agaua Ne2

B niepBoii ypHe 1z 0enbix 1 My 4€PHBIX I1apa, a BO BTOPOH ypHE 13 OCNbIX U
M3 4épHBbIX mapoB. M3 mepBoil ypHBI CliydallHBIM 00pa30oM B3sUIM Mjp IIapoB, a U3
BTOpOI#i — |1 apoB. HaliTi BEpOATHOCTD, YTO CPEaU H3BJICUEHHBIX IIAPOB;

a) BCE IIaphl OJTHOTO I[BETA;

0) XOTs1 OBbI OJTMH OEJIBI mIap.

Pemienne
[[Tappl BbIHUMaATUM M3 OOE€MX YPH HE3aBUCUMO. VICHBITAHUSMH SBISIOTCS
W3BJICUCHUE M IIApOB W3 MEPBOM ypHBI U |1 mapoB M3 BTOpOH. DIeMEHTapHBIMU
COOBITHSAMU OyIyT COUYETaHWs 1O Mjp MIAPOB U3 N, +m, u 1O |l mapoB u3 nz+ M.

BeruncnuM  KoJMYeCTBO BCEX BBIOOPOK W3 TIEPBOM M BTOPOM ypH, KOTOpPBIC
0003HaYMM N1 U N2 COOTBETCTBEHHO:

m=Ccpr, n=C
a) Ilyctb coObiTHe A — BC€ BBIHYTHIE IIaphl OAHOrO IBeTa. PaccMoTpum
COOBITHS:

B1 — 13 nepBoii ypHBI U3BIEKIM M1 OEJBIX 1IAPOB;

B> —13 epBOi YpHBI U3BJICKIN M1 YEPHBIX MIAPOB;

C1 — 13 BTOPOU ypHBI H3BJICKIH |1 OEbIX mapos;

C> — 13 BTOpOU ypHBI W3BJICKIN |1 9€pHBIX mIapoB.

[Tpu 3TOM coObITHE A BBIpaXKaeTcs Yepe3 OCTANbHbIE CIAEAYIOIIUM 00pa3oMm:

l
ns +m3 '



A=B,-C,+B,-C,.
V4uThIBasi HE3aBUCUMOCTh U HECOBMECTHOCTh COOBITHH, a TAKKE CIICICTBUE
U3 BTOPOI'O CBOMCTBA BEPOSTHOCTH, HOJTYUHM:
P(A):P(Bl)'P(Cl)"‘P(Bz)'P(Cz)-
BBIYKMCIMM KOIUYECTBO 3JIEMEHTAPHBIX COOBITUM, OJIArONPHUATCTBYIOMINX
HACTYIUIEHHIO KaXKI0T0 COOBITHS, BOLIEIIIETO B MOAYYEHHYIO (POPMYITY:

: : L. !
\B \:Cm‘, B \:le, C \zCl, C \zC‘ .
1 ", 2 my 1 n3 2 m3
CrnenoBaTteiabHO,
/ m /
(O C! C! C)
_ " 3 m . m3
P(A)_ m 4 * " 4
n2+m2 }’l3+m3 n2+m2 n3+WI3
0) Ilyctp coObiTHe B — U3BIEKIU XOTs Obl 0JlMH Oenbli map. Torga coObiTHE
B — wu3Bnexnan Tonbko u€pHble Imapbl. [lo mepBOMy CBONCTBY BEpOSITHOCTH
P(B)=1-P(B). U3 nyrxra a) sicHo, ut0 B = B, - C, . IlosTomy
!
c™ ch
_1_ m, . ms3
P(B)=1 P ;
n2+m2 n3+m3
[l
3angauya Ne3

YCTpoHCTBO COCTOUT U3 TPEX HE3aBUCHUMO (DYHKIMOHUPYIOIIUX AJIEMEHTOB,
paboTarolux B TeueHue BpeMeHU 1 0e30TKa3HO COOTBETCTBEHHO C BEPOSITHOCTIMHU
p1, p2, p3. HallTu BEpoOATHOCTH TOTO, YTO 3a Bpems 1 BBIMAET W3 CTPOS POBHO IBA
AJIEMEHTA.

Pemenue
ITycte coObiTe A — 3a Bpemsi I BBIILJIO U3 CTPOS POBHO JBa JJIEMEHTA.
Paccmotpum coObitus Ai (i=1,2,3), cocrosiiime B TOM, YTO 3a 3TO BpeMs I—i 3JEMCHT
BBIIIET U3 CTPOs. Toraa MpOTHBOIMOJOXKHBIE UM COOBITHS A; 3aKIIOYArOTCS B TOM,
qTO |- DJIEMEHT HE BBITIEI U3 CTposi. imeem:
A:Al 'A2 'A3 +A1 'AZ 'A3 +A1 'Az 'A3.

YunreiBass HE3aBUCUMOCTH 3JIEMEHTOB YCTPOMCTBA M HECOBMECTHOCTH
coObITuil Aj 1 A,, a TaKKe CBOICTBA BEPOSTHOCTH, TOJIy4aeM CICAYIONIYI0 GopMyIy:
P(4)=P(4,)- P(4,)- P(4;)+ P(4,)- P(4,)- P(4; )+ P(4,)- P(4, ) P(4;).

Ham nmanbr BeposiTHOCTH 0€30TKa3HOM PabOThI 3JIEMEHTOB, TO €CTh COOBITHI
A, . Bocrionb3yeMcst epBBIM CBOHCTBOM BeposTHOCTH: P(A, )= l—P(Zl.) U TEM, YTO
P(4,)= p,,i =1,2,3. Wtak nonyunm:

P(A):(l_Pl)'(l_pz)‘P3 +(1_P1)'p2 '(1_P3)+P1 '(I_Pz)'(l_P3)-
3agaua Ned

B onHolt ypHe np Oenblx 1 My YEPHBIX 1IAPOB, & B APYrod — n3 OEIbIX U M3
4yépHbIX apoB. M3 mepBoil ypHBI CiydailHbIM OOpa3oM BBIHUMAIOT JiBa IIapa



OIlyCKAalOT BO BTOpyX ypHy. Ilocie 3TOoro u3 BTOPOM YpHBI TaKXe CIIy4aiHO
BBIHUMAKOT TpU 1apa. HalTu BEpOATHOCTH, UTO BCE IIapbl, BBIHYTHIE U3 BTOPOU
YPHBI, OKaXyTcs Oeble.

Pemenne
B st10i 3amaye ucnbITaHUS IDPOUCXOAAT B JBA dTalla: BHAYajle CIy4alHbIM
o0pa3oM BBIHMMAIOT LIapbl M3 MEPBOM ypHBI M OIYCKAIOT BO BTOPYIO, a 3aTeM
CJIy4alHO BBIHMMAIOT 1Iapbl U3 BTOPOU YPHBI.
PaccmoTpum coObITus:
A — 13 BTOpOM ypHBI BEIHYJIM TpH O€JIbIX IIapa;
H1 — w13 nepBoii ypHbI B3sUIM J1Ba O€JIbIX 11apa;
H> — u3 nepBoii ypHbl B3suiu 1 6enbiit 1 1 y€pHblil map;
H3 — 13 1epBoMl ypHBI B3sUIM JBa YEPHBIX 11apa.
CoBOKYITHOCTb COOBITHI {H Hy H 3} ABJISICTCS TIOJIHOW TPYIIION THUIIOTE3

(onpenenenue 8). Mcnonb3ys hopMyIry MOTHON BEPOSITHOCTH (5), TTOTYUUM:
P(A):P(A‘Hl)'P(H1)+P<A‘H2)'P(H2)+P(A‘H3)'P(H3)-

2
ny +m2 2

OO6muiee unciio BHIOOPOK M3 MepBOM ypHBI paBHO C a U3 BTOPOH —

3
Cn3+m3+2 '
BerauciauMm  KOJIMYECTBO SJICMCHTAPHBIX CO6BITPII>1, 6HaFOHpI/IHTCTBYIOIHI/IX

HACTYIUICHUIO TUIIOTE3:
_ 2. _ 2
H, | =C,; H, =C,, .
Ecnu ocymecTtBuiiack runore3a Hi, TO BO BTOpOl ypHE OKazajaoch 7y +2 OenbIxX
3

H, =n, m,;

na+2
mapa. [Tosromy P\AH, )= 3 . AHAJIOTUYHO BBIYUCIISIEM:
1 3
n3+m3+2

3 3

C}’l3+1 }’l3
P(4H,)= " P(4H,)=—"—.

2 C3 3 C3
ny+mz+2 ny+ms+2

Takum 06pazom, nMeeM:
3 2 3 3 2
Cn3 +2 CI’ZZ C n2 - m2 Cn3 sz

_ n3 +1
)=z c:,, C c:,. C C?
ns +m3 +2 ny +m2 ns +m3 +2 ny +m2 ns +m3 +2 ny +m2
N
3agauya Ne5

B nupamuzge cTosST n1 BUHTOBOK, M3 HUX Mi C ONTHYECKUM IMPHUIIEIOM.
Crpenok, cTpesisisi U3 BUHTOBKH C ONTHYECKUM MPUIIETIOM, MOKET OPa3uTh MUIIEHb
C BEPOATHOCTBIO P1, a CTpessii W3 BUHTOBKM 0€3 ONTUYECKOro IMpulena, — C
BEPOATHOCTHIO P2. CTpenok mopasuin MulieHb. HallTu BEpOATHOCTH TOro, 4TO IMpHU
3TOM OH CTPEJIST N3 BUHTOBKH C ONTUYECKUM MPUIIETOM.



Pemenue

B 310l 3a71a4€ NEepBBIM UCIIBITAHUEM SIBJIIETCS CIy4YalHBIM BEIOOP BUHTOBKH,

BTOPBIM — CTpebOa Mo MunieHu. PaccMoTpum cieayromme coObITHS:
A — CTpeNoK mopa3uil MULICHD;
H1 — cTpelioK B3s1 BUHTOBKY C OITUYECKUM IIPULIEIIOM;
H> — cTpenok B3sJ BUHTOBKY 0€3 ONTHYECKOT0 MpHIIeNa.

Kax cnenyer u3 yciaoBus 3agauu, coObiTHEe A yXKe OCYIIECTBUIOCH, TO €CTh
CTPEJIOK Ionaj B MHIIEHb. HaliTH e HyKHO BEPOSTHOCTH TOr'O, YTO IPHU 3TOM OH
CTpENANl U3 BUHTOBKU C ONTHUYECKUM IMPHULEIOM, TO €CTh YCIOBHYHK BEPOSTHOCTH
P\H, \A) Ucnonwszyem popmyny baiieca (6). Umeem:

P(A‘Hl)'P(HJ
(A‘Hl)'P(H1)+P(A‘H2)'P(H2)

Hcnonb3yss KilacCMYECKOEe OIpEeNeNICHUe BEPOSATHOCTH U YUYMUTBIBAs, 4YTO

BBIOMpAETCS OJJHA BUHTOBKA, HAlIEM BepoITHOCTH rurore3 Hi u Ha. [lomyuum:
ny—m

P(HlA):P

m
_ _
P(Hl)_i u P(Hz)—
ny n
YcnoBHBIE BEpOSTHOCTH, BXOJAIINE B (pOpMyIy, 3aJaHbl B YCIOBUU 3aJ1a4H.

my
P

CienoBaTenbHO: P(H ! \A) =

3agaua Ne6

UrpanpHas kocth Opocaercs Mp pa3. Hailtm BeposITHOCTh, YTO MPHU 3TOM
mecTépka Beinana posHo |y pas.

Pemenne
Peuienrie aHanornyHoit 3ajjauu NpuBeIeHO B Jiekuu 4 (mpumep 15).
[Ipu xaxxgom OpocaHuu OyaeM CUMTATh YCTIEXOM BBITIAJICHUE MIECTEPKH, a

Hey/layell — BBHIMAJCHHE JIIOOOTO JIPyroro yucia. Torma Mpl MomajgaeM B paMKu

1 5
cxeMbl bepuymmu ¢ n=m ,m=I[,p= o q= 3 Ucnonb3ys dopmyny (12),

1 h 5 my =l
HOJTy4aeM: P(H,1 ): Ciil () (] :

6 6
3agauya Ne7

Ha TenepoHHO!l cTaHIIMM HENPaBUIBHOE COEIUHEHUE MPOUCXOJUT C

1 y ,
BEPOSITHOCThIO —— . HallTh BEpOSITHOCTD, UTO cpeau /, - v, COEMHEHUIN MPOU30UIET:
n
1



a) TOYHO OJTHO HETIPaBUWJILHOE COCTUHEHNE;
0) GoJibLIIE YEM J1Ba HEMPABUIILHBIX COEAMHEHUSI.

Pemenne
Tak kak BEpOSATHOCTH COOBITHSI Maja, a KOJMYECTBO HCIBITAHWHA BEJHKO,
MOXHO MCI0JIb30BaTh Gpopmyny Ilyaccona (75).

1
3nece p=-—,n=I[,-n,a=np=I,.
n

a) Mpumensist popmyay (75), nomyuum: B, (I, -n 1)~ 1, -e7.

n
0) Pemenue ananormuHo 3amauu npuBeaeHo B Jekuuu 10 (mpumep 42).
Hckomast BEpOATHOCTh paBHa:

P('ull'”l >2)ZI_P(’UH'M :O)_P('uhm :1)_P(/ull'n1 :2):
- I_Bi(ll 'nl’o)_Bl (11 'nlsl)_Bl (l1 '"1a2)-

n n ny
Ucnonwsizys npubnmxkénnyro dhopmyay (75), umeem:

2
B, (11 ‘”190)ze_11’ B, (11 'n191)zll 'e_lli B, (ll 'nl’z)zg.e_ll'

n n n

2

[
[ToaTomy P(,u,l_n] > 2)% -1+, +12 e,

3agaua Ne§

CiyuaiiHast Benu4yrHa X 3a/1aHa 3aKOHOM paclpeeICHuUs:

X X1 X2 X3

P P4 Ps
Haiitu p, ¢ynkmuto pacmpenenenus F (x) c.B. X, moctpouth €€ rpaduk.
Beraucnute 174 ¢.B. X Matemarudeckoe oxxunanue MX u nucnepcuto DX.

Pemenne

N3 ompenenenust 3akoHa pacrpezeneHusi (onpeaesneHue 12) M3BECTHO, YTO
CyMMa 4YHCell B HIDKHEM pSAIy TaOJHIBI JOJDKHA PaBHAThCA eauHuIe. Vcxoms u3
9TOr0, HAaWJEM HEU3BECTHBIN napameTp p: p =1-p, — ps.

s TOoro,ytoObl HaWTH (QYHKIUIO pACHpPENENICHHs, BOCIOJIb3yeMCS
dopmynori (37) w3 ompenenenus GyHkuuM pacnpeneneHus (ompexaenenue 20).
[Tonyuum:

0,eciu x < xy,

( ): Da,eciu X, <X < X,,
P4+ Ps.ecnu X, < x < Xy,
Leciu x > x5.

I'paduk pynkumm y = F (x) MMEET BUJI:



1 ———————————————————————————————————————————————————————————————————— — |
pa+ps— e —
0 —~—
J——
(@) X1 X X3 X

Haiiném matematuueckoe oxuganue no gopmyne (13). Tlomyuum:
MX =x,py+x,ps +x3(1=py — ps).

JI71s1 HaXOXKIeHUsI TUCTIEPCUU BocTobzyeMcs hopmyiioit (21). Umeem:
2

DX =x{p, +x;ps +x3 (1= py = ps) = (X104 + X505 +x5(1= py = p5)) -
3agaua Ne9

CrnyyaitHas BenrunHa X 3aJlaHa CIICIYIONIEH MIIOTHOCTRIO pacpeieICHUsI
0, ecru x<0,

p(x)= Ix,eCJzu 0<x<.2,
1

0, eciu x > \/i.

Haiitu @ynkiuto pacnpenenenust F (x) c.B. X, moctpouth rpaduku (yHKIIHHA
px) u F (x) Berupcnure qig ¢.B. X e€ mareMarudeckoe oxupanue MX u

nucnepcuto DX.

Pemenne
OYyHKIMIO pacnpeNeICHNs] HEMIPEPBIBHON CIIy4allHOM BEJIMYMHBI HAUJAEM IO

dbopmyrne (44), BOCIOIB30BABIINCH TaK)KE CBOMCTBAMH (DYHKIIMH PaCIpEICIICHUS.
OTtnenbHO BIUMCINM (QYHKIMIO pacnpenenenus Ha uatepsaie (0, /2/, |. lomydnm:
X
Xt t2 xZ
F(x)=[—dt=—+ =", 0<x<.[2], .

Takum oOpa3om, Ha Bcel 00JIACTH ONPEICTICHUS UMEEM:



0, eciu x<0,

52

F(x)= 2—,eCJzu 0<x<.2/,
1

1, ecru x> \/i.

[Toctpoum rpaduku 3aJaHHONW TUUIOTHOCTH pacrpeieneHuss c.B. X U
HaliieHHo ¢yHKuuu pacnpeneneHus. (Tpedyercs BBINOIHUTh TOUHBIE MOCTPOEHUS
COrJIacHO JAaHHBIM BapuaHTal)

I'padux motHOCTH p(x) MMEET BUJ:

o))

2

i

MaremaTH4ecKoe 0KHMIaHUE BEIYUCTHM 110 dhopmyiie (49):

+ao NN S,
MX = jxp(x)dxz .f x-—dx=—/ =—-./21,.
—0 0 ll 311 0 3

JIns HaXOXKACHUS JUCTIEpCUH C.B. X Bocmoibdyemcs dhopmymamu (21) u (49).
[Tonyuum:

s 2 2 J2h 7 X 2 ? .x4 \/i 8 1
DX = dx—(MX )" = cedx—| =20 | = -~ ==1. [
[epta—oy = [ Fa{ T ] <00 Gn=g




3agaua Nel(

Cnyudaiinag BenuuuHa X 3a1aHa GyHKUMEH pacnpeneneHus

0, ectu x <0,

F(x)= i, eciu 0 < x < xj,
X3

l, ecru x > x5.

Haiitn mioTHOCTE pacnpeneneHus p(x) c.8. X. Iloctpouts rpaduku
(GyHKIMH p(x) ur (x) Beruncnauts 1 ¢.B. X €€ mateMatudeckoe oxuaanue MX u
nucnepcuto DX.

Pemenue
[TnoTHOCTH pacupenenenus c.B. X BeIYuciaIuM 1o popmyiie (42):

0, ecmu x <0,

1
plx)=4—, ectu 0< x < x5,
X3
0, ecniu x > x5.
[Iponomxenue pelmeHns 3a1a4d aHAJIOTMYHO PELIEHUIO MPEABIAYINEH 3a1a4u
— IIPOJIENIaNTE 3TO CAMOCTOATEIBHO!

Ul
IHosicueHnue
Homep BapmanTa coBmagaeT ¢ ToCiHeIHEH LHUQPPONH 3a4éTHOM KHUKKH.

JlaHHBIE TTApaMEeTPOB COACPKATCS B CIACAYIOIIEH TaOIHIIE:

Tabauua JaHHBIX JJIS BAPUAHTOB

Ne | mi [ ki|mi| i |mo| M2 m3 | Ms|x1|x2| X3 | p1 | p2| ps | pa | ps
1 (100020 8 | 3|9 |10(4|5]|-1]O0 5108506309 |04 ]| 0,3
2 10521 9| 4 |10|10| 5 |6 |0 1 4 1086|064(091| 0,3 | 0,6
3 1110|2210 5 |11 12| 6 7 1 2 7 1087(065(092]| 0,2 | 04
4 | 115|123 | 9 6 |9 (10| 7 9 12| 4 8 [088(066(093| 04 | 01
5 1120 | 24 | 8 719 (10| 8 9 1-1]1 6 {089(067(094]| 05| 0,3
6 |125| 25| 7 | 3| 8| 9|5 | 7|0]|3 9 10906809 0,701
7 113026 8 | 5|110|11| 6 | 8 |1 3 4 1091|069(09 | 0,6 | 0,2
8 |135|27| 9 8| 9|10|10| 9 | 2 51101092 0,7 |1097| 01 | 0,5
9 | 140 | 28 (10| 7 | 11| 12 10| -1 | 2 3 1093|0,71{098| 0,8 | 0,1
O |145 | 29|10 6 |12 11| 8 9 10| 3 7109410721099 0,3 | 04




YacrTp 2: MaTeMaTHYeCKasl CTATHCTHKA

3anaua 1
B pesynbTaTe mpoBeneHHs] MCCIEIOBAHUM TMOJYYEHBI CIEAYIONIUE CTATUCTHYECKUE

AaHHble (Tabin.l), roe mM; — 4acrora NomajaHus BapUaHT B IPOMEXKYTOK (X X; +1J

JInst BEIOOPKM TOCTPOUTH TUCTOTPAMMY OTHOCHUTEIBHBIX YaCTOT.

3anaya 2
BbluncnuTh 4MCIOBBIE XapaKTEPUCTUKU BHIOOPKH (MOaa, MeAuaHa, BBIOOPOYHOE
cpeaHee, BBIOOpOUYHAs  JAMCIEPCHUs, CpPEIHEE KBaJIpaTUYECKOE OTKJIOHEHHE,
HayaJbHbIC U [IEHTPAJIbHBIE MOMEHTBI) U HAUTH HECMEIIEHHBIEC OLIEHKHU T€HEPATbHOIO
CPEHETO M TEHEPAIbHOM NHCIEPCUM HAa OCHOBAHUU JAHHOTO pacHpeaciIeHUs
BBIOOpKH (Tab1.2).

3agauya 3
Haiitu noBepuTenbHbIN MHTEPBAN 1JIsI HEU3BECTHOTO MAaTEMATUUYECKOrO OKHUAAHUA d
CIy4yallHOW BeNWYMHBI X, pachnpelesieHHOW HOPMaJIbHO, €CIIM W3BECTHBI 00BbEeM
BLIOOPKH N, BEIOOpOYHOE cpefHee X , HAJEKHOCTh ¥ U CpeJHee KBaApaTUYecKOe
OTKJIOHEHHE Oy (Tabin.3).

3agaua 4
I'eHepanbHasi COBOKYMHOCTh HMMEET HOPMAJbHOE paclpelielieHue, s KOTOPOro
U3BECTHO 3HaYeHHE Napamerpa o. HallTu HauMeHblIUH 00BEM BBIOOPKH, MpHU
KOTOPOM JTOBEpUTEIbHBIA WHTEpBaN JuiMHOW | TOKpeIBaeT mapamerp a ¢
HaJICXKHOCTBIO ¥ (Tabi.4).

3agaua S
Haiitn noBepuTenbHBIM HMHTEPBANI ISl HEU3BECTHOIO CPEAHEr0 KBAJAPATUYECKOTO
OTKJIOHEHUSI O HOPMaJIbHO pPAaCHpPEACIICHHOM CIIy4YalhHOM BEJIWYMHBI X,  €ClH

U3BECTHBI O0BEM BBIOOPKM N, HAACKHOCTH ¥ W BbIOOpouHas mucrepcust DX
(Tabmn.5).

OBPA3EIl PEHIEHUA KOHTPOJIbHOM PABOThHI

3agaua 1
B pesynpTaTe mpoBeneHHS WCCISIOBAHUM IOMYYCHBI CIACAYIOIIUE CTAaTHCTHYCCKUC

nanHele (Tabn.l), rae M; — YacToTa MOmaJaHusl BapHaHT B MPOMEXYTOK ( X, X, ].

JIns1 BBIOOPKM HOCTPOUTH TUCTOTPAMMY OTHOCHUTEIBHBIX YaCTOT.

I X; < X < X4 m;
1 1-3 18
2 3-5 10
3 5-7 12
4 7-9 11
5 9-11 9

Pewenue.
O6wém Be1IOOpKU N=50. Haliném oTHOCUTEIbHBIC YaCTOTHI:



w1=4/50=0,08, w,=10/50=0,2, w3=12/50=0,24, w4=11/50=0,22, ws=9/50=0,18.
Haiiiém miIoTHOCTH OTHOCHTENIBHBIX YaCcTOT, YYUTHIBAs, YTO JUTMHA HHTepBaia h=2:
w1/h=0,08/2=0,04, w»/h=0,2/2=0,1, ws/h=0,24/2=0,12, wa/h=0,22/2=0,11,
wsh=0,18/2=0,9.

[loctpoum Ha ocu abGcuucc AaHHBbIE YacTUYHBIE MHTEpBaibl. lIpoBeneM Haja 3TUMU
MHTEpBaJaMi OTPE3KH, MNapajuleibHbIE OCH a0CIMCC M HaxonAdluecs OT Heé Ha
PACCTOSHUSX, PABHBIX COOTBETCTBYIOIIHUM IUIOTHOCTSAM OTHOCHUTEIIBHOW YaCTOTHI.
Hanpumep, nan uarepsanom (1,3) npoBeaeM OTpe30K, NapajieabHbld OCHU adCUUCC U
HaxoJsIIMICs OT HEE Ha paccTosiHUH, paBHOM 0,04; aHAJIOTMYHO CTPOSAT OCTAJIbHBIE
otpe3ku. Mckomas rucrtorpaMMa OTHOCHUTENIBHBIX YacTOT M300pa)keHa Ha PUCYHKE
HUXKE.
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3agaua 2
B xoJe skcrieprMeHTa Mmoyry4eHbl JaHHbIE HAOJI0ICHUINA

X; 14 15 16 17 18 19 20

n; 6 10 18 28 20 12 6

JIs1 maHHOM BBIOOPKHU BBITIOJIHUTD CIICYIOIIEE:

e BBIYKCIUTH YHWCIOBBIE XapaKTEPUCTHUKU BBIOOpKM (MoOJa, MeJauaHa,
BBIOOPOYHOE cpeaHee, BBIOOpOYHAS MHUCTIEPCHUS, CpPEAHEE KBaJIPaTHIECKOE
OTKJIOHCHHE, HauyaJIbHbIC U IIEHTPAJIbHBIE MOMEHTHI);

e HailTu HecMElIeHHbIC OIEHKH TE€HEPATBbHOTO CPEIHEr0 W TeHEepaIbHOU
JIUCTIEPCUN.

Pewienue.
Haiinem uncioBble XapaKTepUCTUKU JaHHOW BBIOOPKHU:



MuHuMalbHOE U MAaKCUMaJIbHOE 3HAYEHUE BBIOOPKU: X, =14, X, = 20.
Pa3zmax BeIOOpku: R =X, — X,in =20—-14=6.

Mopa: My =x, =17.

Tak kak BapHallMOHHBIN P COAEPXKUT YeTHoe uncio BapuanT (N =100), To
Xso + X5y 17 +17

B w e

mennaHa M, = 17.
2 2

5. BribopouHoe cpeanee:

)?:14-6+15-10 +16-18+17-28+18-20+19-12 +20-6 _17.06.

100
A n j—
6. BeiOopounas nucnepcusa: DX = % . Z:(Xi - X )2 N
i=1

DX :ﬁ-((m ~17,06)° -6 +(15-17,06)° -10 + (16 —17,06)* - 18 +

+(17-17,06)" - 28+ (18 -17,06) - 20 + (19 —17,06)° -12 + (20 —17,06)° - 6) = 2,33

7. CpenHee KBapaTHYECKOE OTKIIOHEHHE: O, = DX = \2,33=153 .
8. HauampHble MOMEHTH: My =1, M, = X =17 06,

m, =%-(142 .6+152-10+16% -18+17% - 28 +182 - 20 +19° -12 + 202 - 6)= 293,38,

m, =ﬁ-(143 16+15°-10+16° 18 +17° - 28 +18° - 20 +19° 12 + 20° - 6)=5084 54,

m, :ﬁ.(w .6+15 10+16" -18+17* - 28 +18" - 20 +19* -12 + 20* - 6)= 88783 54.

9. LlenTpanbHble MOMEHTHL: 4y =1, 1, =0, 1, = DX = 233,

1y :ﬁ-((14—17,06)3 .6+(15-17,06)*-10+ (16 —17,06)* - 18 +

+(17-17,06)° - 28 + (18 —17,06)° - 20 + (19 —17,06)° -12 + (20 -17,06)> - 6 ) = —0,24,
1y =ﬁ-((14 ~17,06)" -6+ (15-17,06)" -10+ (16 —17,06)" - 18 +
(

+(17-17,06)* - 28+ (18 -17,06)" - 20 + (19 —17,06)" - 12 + (20 —17,06)* - 6) =13,66.

HecwmelenHoi o11eHKO# TeHepaqbHOTO CPETHETO ABISETCS BHIOOPOUHOE CpEIHEE.
- 14.6+15-10+16-18+17-28+18-20+19-12+20-6
X = 100 =17,06.

JI71s1 BBIUMCIICHUS BEIOOPOYHOM JTUCTIEPCHUU BOCIIOIB3yeMcs (hOPMYIIOii:

DX = X2 —(X).




2 2 2 2 2 2 2
)?2:14 6+15°-10+16 18+1710028+18 20+19°-12+ 20 6:293,38,

DX = 293,38 - (17,06)° = 2,3364 .
Haxonum HecMmelieHHYI0 OIIEHKY JUCHEpPCUU («UCIPABICHHYI0» BBIOOPOUYHYIO
n 100

nucnepenio); S2=——DX =——-2,3364 =2,36.
n-1 99

3agaya 3
HaiiTn 1oBepuTENbHBINA MHTEPBAI AJIsI HEU3BECTHOTO MAaTEMATUUYECKOTO OKHUIAHUS d
Cilly4ailHOW Benu4uHBI X, pachpenesieHHOM HOPMallbHO, €ClId H3BECTHBl 00BbEM
BeIGOpKH  N=30, BeIGOpOuHOE cpenHee X =5, Hamexnocts ¥ =0,99 u cpennee
KBaJpaTUUYECKOE OTKIOHEHUE Oy =5.
Pewenue.
IlocTpoM AOBEPUTENBHBI HWHTEpPBal [JIsi MAaTEMaTUYECKOIO OXKWUIAHUS TIpH

HEU3BECTHOM MapameTpe o . Bocnonb3yemces dhopmynoit (30):

g2t g Shina
Jn Jn

Jns 3amannbix ¥ =0,99u n=30 Haiinem 3HaueHUe tona= 2,756 (cMm. Tlpunoxenue

6). Toraa nmoaydum MHTEPBaJ, MOKPBIBAIOIIKK a ¢ HaaexxHocThio 0,99:

52,756 52,756
5— —— 5+ ’ =(2,441; 7,559).
( \29 \29 ) ( )

3anaua 4
['eHepanpbHas COBOKYITHOCTh HMMEET HOPMAJIbHOE pacHpeeicHUe, IS KOTOPOTO

M3BECTHO 3HaueHWe mapameTpa o =1,5. Haiftu HamMeHbIM 00BEM BBIOOPKH, TIPH
KOTOPOM JOBepHUTENbHBIN uHTepBan umHoi | =0,8 nokpeiBacT mapamerp a ¢
HagexxHOoCThI0 ¥ =0,95.

Pewenue.
JloBEpUTEIbHBIA HWHTEPBAT JJI1  MATEMAaTHYECKOTO OXHWJAHWS TPH H3BECTHOM

napameTpe o onpenensiercs ¢opmynon (25): ()? -U, -%; X +U, %j WIn
n n

()?—8,)?+8), rae 6‘=U},-i. ITo ycnosuro |1=0,8, 3nauur, 8=|2=0,4.

Jn

Benuuuny U, Halinem wu3  ypaBHEHuHA 2CD(U , )= y=095=U, =196 (cm.

% —04=-196- =0 :(1,96-1,5
un Jn
CrnenoBarenbHO, HAUMEHBIIUM 00BEMOM BBIOOPKH OyneT N=255.

2
[Tpunoxenue 2). Torna € =U j =5402.

3axaua S



Haiitn noBepuTenbHBIM MHTEPBAN JIsI HEU3BECTHOIO CPEAHEr0 KBaJAPAaTUYECKOIO
OTKJIOHEHUS O HOPMAaJIbHO pACHPEACIICHHON CIIy4YalHOM BEJIWYMHBI X,  €CllU
U3BECTHBI 00beM BBIOOPKH N=20, HagexxHocts ¥ =0,95 u BbIOOpOYHAs AuCHIEpCHs
DX =2,56.
Pewenue.
JloBepuTeNbHBIM HMHTEpBAI IS HEU3BECTHOTO CPEAHEr0 KBaJpPaTUUYECKOTO
OTKJIOHEHHs o ompexensaercs popmyinoit (37): 1, = (§ -S. q7;§ +S- qy).

2 n A 20 A <
Boaucanm  S2 = DX TS 2,56=2,6947, torma S=+S%=1642. Haiinem

n —

BenvuuHy (, mno wusBectHomy ¥ =095(cm. Ipunoxenwe 7): q,=037.
CnenosatensHo, uHTepBan (1,642 —1,642-0,37;1,642 +1,642 -0,37)=(1,034;2,249)

SIBJISIETCS] TOBEPUTEIBHBIM UIsl TapameTpa o ¢ HajexxHocTbio ¥ =0,95.
IHHOACHEHME

Homep BapuanTta B KOHTpoOnbHOM pabore No§ coBmamaer ¢ mocieaHer mudpoi
HOMEpPA 3a4YETHON KHUKKH.

Taoauna 1. Bapunanrel 3agaun 1.

Bapuanr | | X; < X <Xy m; Bapuant | 1 | X; <X <X;.0 | M
1 3-7 4 1 4-6 3

2 7-11 6 2 6-8 9

1 3 11-15 9 6 3 8-10 7
4 15-19 10 4 10 -12 22

5 19 - 23 11 5 12 - 14 9

1 4-8 5 1 1-5 4

2 8-12 7 2 5-9 5

2 3 12 - 16 10 7 3 9-13 9
4 16 - 20 12 4 13 -17 10

5 20 - 24 6 5 17 -21 2

1 24 5 1 5-7 4

2 4-6 8 2 7-9 14

3 3 68 16 8 3 9-11 12
4 8-10 12 4 11 -13 8

5 10 -12 9 5 13 -15 2

1 7-9 5 1 2-5 S

2 9-11 4 2 5-8 24

4 3 11 -13 8 9 3 8-11 13
4 13-15 12 4 11 - 14 1

5 15-17 11 5 14 - 17 6

) 1 5-8 5 0 1 3-7 6
2 8-11 7 2 /=11 8




3 11-14 4 3 11 -15 10
4 14 - 17 1 4 15-19 12
5 17 -20 3 5 19 - 23 4
Taoauua 2. Bapuanrel 3a1aum 2.
Bapuaunt Pacnpenenenune Bapuant Pacnpenenenue
1 X; 6 -2 3 6 6 X; 4 8 10 14
n; 12 14 16 8 n; 12 24 38 26
5 X; -10 5 -1 4 . X; 2 6 8 9
n; 25 44 16 15 n; 20 13 12 5
3 X; 4 8 16 24 9 X; 3 6 8 14
n; 31 14 28 27 n; 8 14 16 18
4 X; 3 01 4 8 i X; 10 14 16 22
n; 12 13 10 25 n; 13 24 14 9
. X; 16 20 22 30 0 X; -6 -2 2 5
n; 14 26 17 3 n; 11 13 14 12
Taoauna 3. Bapunanrel 3agaun 3.
Bapuanr | n X y Oy Bapuanr | n X 4 Oy
1 100 68 0,9 3 6 50 5 0,9 2
2 50 20,2 |1 0,99 | 0,7 7 100 70 | 0,99 3
3 25 5 0,95 2 8 100 22 0,9 0,8
4 50 6 0,95 1 9 50 12 0,9 4
5 50 66 0,95 | 2,8 0 100 | 135 0,9 5
Tadoauna 4. Bapuanrel 3aj1aun 4.
Bapuant I o 14 Bapuant I o /4
1 1,8 5 0,9 6 0,8 2,4 0,95
2 2 4 0,9 7 1,2 6 0,95
3 4 3 0,9 8 4 3 0,95
4 3 5 0,9 9 2 4 0,95
5 2 6 0,9 0 1,6 5 0,95
Tabéauua 5. Bapuantsl 3agauu 5.
Bapuant n 4 DX Bapuant n 4 DX
1 30 0,95 9 6 20 0,99 16
2 20 0,95 16 7 40 0,99 4




3 50 0,95 4
4 40 0,95 9
&) 30 0,95 16

8 30 0,99 25
9 50 0,99 4
0 30 0,99 9




