OEJEPAJIBHOE ATEHTCTBO XEJIE3HOAOPOKHOI'O TPAHCIIOPTA
I'ocynapcrBennoe O6pa3oBaTesibHOE YUpe:KIeHUue

_ Beicmero ITpogeccuonansuoro O6pasosanns
«MOCKOBCKHU TOCYAAPCTBEHHbBIN YHUBEPCUTET IIYTEU COOBLEHUS

(MHUHAT)
COI'JTIACOBAHO: YTBEPX/IAIO:
Brimyckaromnias kadenpa Jlupexrop uHCTUTYTA
3aB. kadenpoii
(noxamuce, ®.1.0.) (Ha3BaHMe MHCTUTYTA, oAHUCh, ©.11.0.)
« » 20 1. « » 20 1.

Kadenpa: Briciias u nmpukiiagHas MaTeMaTuKa
(na3BaHue Kadenpsl)
ABTOp: Kapnyxun B.b., n.¢.-M.H., ipod.

(¢.n.0., yueHas cTelneHb, yyeHOe 3BaHue)

3agaHue Ha KOHTPOJIbHYIO padoTy Nel
€ 00IIIMMH MEeTOAUYEeCKMMH PeKOMEeHAalusAMHU

TEOPHUS BEPOSATHOCTENA U MATEMATHUYECKASI CTATUCTHKA

(Ha3BaHME TUCIMILIMHBI)

Hanpasnenue/criennaibHOCTD: 080100.62 Ixonomuxa

(HauMeHOBaHKE CTIEIUATBHOCTH)
KBanuduxanus (creneHb) BbITYCKHHUKA: bAKAJIABP
dopma o0yueHHs: 3AOYHAA

Ono6peHa Ha 3ace1aHun
Y4eOHO-MeTOINIeCKOi KOMUCCHH WHCTUTYTA
ITporoxoi Ne

« » 20 r
[Ipeacenarens YMK

(moamuce, $.1.0.)

Onobpena Ha 3acefanuu Kadeapsl

IIporokoi Ne
« _» 20 T
3aB. kadeapoi

(mogmuce, .11.0.)

Mockga, 20 T.



KonTpoabHnas padora Nel
3amaua 1

1-10. 1. TlonGpackiBatoTcsi nBe UrpajbHble KOCTH. Tpebyercs: 1) omucarthb
MHOKECTBO 3JIEMEHTAPHBIX CIy4YaWHBIX COOBITHI, 2) HAWTH BEPOSITHOCTH COOBITHIA
A={BbIlIaIcHNE IBYX «IIECTEPOK»}, B = {BBINagcHNE XOTsA OBl OJJHOU «ILIECTEPKH» },
C = {BbINaJIcHUE OJTHON «IIIECTEPKU }.

2. B konreiiHepe HaxoaiaTcs 40 TeneBH30pOB, CpPEAu KOTOPBIX S5 HMMEIOT
CKpBIThIE JAedekThl. HailTu BepoATHOCTH TOro, 4YTO 3 HayAadyy BBIOpaHHBIX
TejaeBu3opa He OyAyT UMeTh 1e(eKTOB.

3. AyauTtop mpoBepsieT Tpu cueTa. BeposTHOCTH MpaBMIBLHOTO O()OpMIICHUS
cuera paBHa 0,9. Haiitu BeposiTHOCTH cOOBITUH A = {IpaBUIBLHO OGOPMIICHBI TPU
cuera}, B= {nmpaBwibHO opopMmiieHbI Ba cuera}, C = {mpaBUILHO OPOPMIIEH OJIUH
cuer}, D= {mpaBunbHO 0popmIiIeH XOTS OBl OJIUH CYET}.

4. WNuBectop Haymauy mnpuoOperaer akiuu 2-x ¢ougoB u3z 10. Cpemu 10
(dbonn0B 4 HeBbITOAHBIE. HaliTH BEpOATHOCTH COOBITUH A = {MHBECTOp BKJIAIbIBAET
J€HbI'M B BBITOJIHbIE (OHIBI}, B= {MHBECTOP BKJAJbIBAECT JACHbI'M B HEBBITOJHBIC
dbonapl }, C={MHBECTOP BKJIA/ILIBACT ACHHI'U XOTs ObI B OJIUH BBITOJIHBIN (HOH/} .

5. B kaxnoM u3 JIBYX SIIUKOB cojepxkarcs 6 yepHbix U 4 Oenbix mapa. U3
MEPBOIO SIIMKA HayJauy MEPeIOkKUI BO BTOPOil K | map. HaliTu BEpoSITHOCTh
TOT0, YTO JBa HAayraJ B3sThIE I1apa U3 BTOPOTO AIUKa OYIyT OCJIbIMHU.

6. Ha cknan mocTtynaroT OJHOTHIHBIE JETAIA C ABYX 3aBOJOB — Nel m No2.
3aBosx Nel mocraBisier 30% naeraneid, u3 kotopbix 10% HMMEIOT HHU3KOE KadyeCTBO.
3aBoq No2 mpou3BOIUT fieTainu, U3 KOTOphiXx 80% MMEIOT BhICOKOE KadecTBO. Haltu
BEPOATHOCTH TOTO, UTO HAyTaJ| B3ATas CO CKJIaja JIeTalb Oy/IeT BBICOKOTO KayecTBa.

7. I3 3-X ypH Hayjaady W3BJIEKAETCsS OJWH IIAp B COOTBETCTBUE C MPABUIIOM:
py oAOpackIBAHUU UTPAIBHOM KOCTH €clid BbIMaaaer 1 ouko, TO BeIOMpaeTcs ypHa
1; ecnu Bemamaet 2, 3 uiam 4 odka, TO BhIOMpaAeTCs ypHA 2; €Clid BhITIAaeT 5 uim 6
O4YKOB, TO ypHa 3. B ypHe 1 naxoaurtcs 10 mapoB, U3 HUX 2 KpacHbIX, B ypHE 2 — 15

IapoB, W3 HUX 3 KpacHbIX, B ypHe 3 — 20 mapoB, u3 Hux 10 kpacHbix. Haitu



BEPOSITHOCTU COOBITUN A = {0OylneT M3BJICUEH KpacHbIX map}, B = {u3BJICUCHHBII
KpacHBIN IIap MPUHAIIICKHUT ypHe 1}.

8. B wmarasune mnpencraBieHa oOyBb 3-x ¢abpuk: 30% oOyBu mnoctaBuia
dabpuxka 1, 25% — dabpuka 2, ocraimbHyro oOyBb — (abpuka 3. [lokymnarenb
BbIOMpaeT 00yBb Haynaudy. [IpouieHT Bo3BpaTa 00yBU, U3TOTOBIEHHON (habpukon 1 —
3%, ¢dabpuxoit 2 — 1%, dabpukoit 3 — 0,5%. Haiitu BeposiTHOCTH COOBITHI A =
{oO0yBbp TIOKymaTeieM He OynaeT Bo3BpamieHa}, B = {HeBo3BpaiieHHas OOYBb
u3roToBiieHa (padpukoi 3 }.

9. ABTOMAT W3rOTaBIMBAET OJHOTUIHBIC JAeTald, 5% NPOU3BEIECHHON
MPOAYKIIMU OKa3bIBaeTCs OpakoBaHHOW. HallTM BEpOSITHOCTH TOTO, YTO U3 YETHIPEX
NOCJIEI0BATEIbHO U3TOTOBJICHHBIX JeTallell OyayT OpakoBaHHBIMU He OoJiee ABYX.

10. BeposiTHOCTh MOpa)XEHUsI CTPEJIKOM MUIIICHHU MPU OJHOM BBICTpEJIE paBHA
0,8. HaiiTu BEpOATHOCTH TOTO, YTO MPHU MATH MOCIEIOBATENbHBIX BBICTpENaxX Oynaer
HE MEHee YeThIpeX MonagaHui.

3amava 2

11-16. 3agaHa IUIOTHOCTH PACIPENEICHUS BEPOATHOCTEN f €  HENpEpLIBHOM
cinyyaiiHon BenuunHbI X. Tpedyertcs:

1) onpenenuts k03hHULHEHT A;

2) HaiiTu QYHKLIUIO pacupenenenns F €

3) cXeMaTH4HO MOCTPOUTH Ipaduku F& u f € ;

4) Hal'TH MaTeMaTHYECKOe OKUAAHUE U JTUCTICPCHIO X,

5) HaiiTH BEPOATHOCTH TOTrO, 4TO X NPUMET 3HAUEHUE U3 MHTepBana €,/ .

0 npu X <0, 0 npu X <1,
f& ={A’ npu 0<x<2 f& ={AJXx npu 1<x<4,
11. 0 npu X > 2. 12. 0 npu X > 4.

a=1, B=1,7. a=2, B=3.



0 npu X <1,
f& =JAC npu 1<x<2
0 npu x>2

13.
a=11 B=15.
0 npu x<1]
f& ={Ax npu 1<x<5,
15. 0 npu x>5.
o=2, B=3.

0 npu  Xx<2,
f& ={A&+1_ npu 2<x<4,
0 npu x> 4.

0 npu x<-1
f& =<Ax* npu -1<x<1,

16. 0 npu x> 1.

17-20. 3amana QyHkums pacnpeaenenus F & HENPEpHIBHON CIlydaifHOM

BenuuuHbl X. TpeOyercs:

1) HalTH TUIOTHOCTB paclpeesieHust BEPOITHOCTEN f & ;

2) onpenenuTth KO3OPUIUEHT A4;

3) cXeMaTUYHO TPOCTPOUTH rpaduku F & u f & ;

4) Hal'TH MaTeMaTHYECKOe OKUAAHUE U JTUCTICPCUIO X,

5) HaiiTH BEPOSATHOCTH TOrO, 4TO X MPUMET 3HAUEHHUE U3 MHTEpBana €,/ .

0 npu x<0,
F& ={A npu 0<x<2
1 npu X > 2.

0 npu x<0,
F& ={A® npu 0<x<4,
1 npu X >4,

17. 18.
a=1, =2 a=2, p=3.
0 npu x<0, 0 npu x<0
F& ={Ax* npu 0<x<3 F& ={Ax npu 0<x<5,
19 1 npu X > 3. 20. 1 npu X >b5.
a=1l p=2 a=2, p=4
3agaua 3

21-30. 3amanpl MaTeMaTH4YECKOE OXKMJAHHE a W CpPEAHEE KBaJIpaTUUeCKOe

OTKJIOHEHHUE o HOPMAaJbHO pacIpeiesieHHON ciyqaitHoi BennuuHbl X. Tpebyercs:



1) HanmcaTh IJIOTHOCTH paclpeseeHus] BeposSTHOCTEH f € W CXeMaTHYHO

MOCTPOUTH €€ TpaduK;

2) HallTH BEpOSITHOCTh TOTO, YTO X TPUMET 3HAUEHUE U3 UHTEPBAIA o, B .

21. a=1 =5 a=05 p=3. 22. a=9, o=5, a=2, P=8.

23. a=2, oc=4,, a=1, Pp=5. 24. a=8, o=3, a=1, P=6..

25. a=3, o©=2, a=2, Pp=8. 206. a=6, o=4,, a=0, P=5..

27. a=4,, oc=4,, a=3, Pp=6.. 28. a=4, o=6, o=5, Pp=9.

29. a=5, o=6, a=4, p=9. 30. a=2, o=3, a=4, Pp=8.
3agaua 4

31-40. [Ipou3BoaUTCS HEKOTOPBIA OIBIT, B KOTOPOM ClIy4ailHOE coObITHE A
MOJKET TOSIBHUTHCS C BEPOATHOCTHIO P. OIBIT MOBTOPSIIOT B HEM3MEHHBIX yCIOBUSAX N
pas.

31. n=900; p=0,3. OnpeneauTs BEPOSITHOCTH TOrO, 4To B 900 ombITax coObITHE
A mpousoiiaet ot 250 no 320 pas.

32. n=800, p=0,4. OnpesenuTb BEpOSITHOCTb TOTO, YTO OTHOCUTEIbHAS YacTOTa

MOSIBJICHUS COOBITHSA A OTKJIOHHUTCS OT p=0,4 He Oonee, ueM Ha 0,05.

33. n=1000,p=0,6. Omnpeaenuth BepOATHOCTH TOro, 4ro B 1000 ombITax

coObITHE 4 IpousoiieT He MeHee yeMm 580 pas.
34. n=700, p=0,45. OnpenenuTs BEpPOSATHOCTH TOTO, 4YTO B 700 OmbITax cOOBITHE
A IpOU30MAET B MEHBIIIMHCTBE OTIBITOB.

35. n=900, p=0,5. OnpeneauTb BEpOSATHOCTh TOro, uTo B 900 ombiTax coObITHE

A pon30HAET B OOJIBIIMHCTBE OIBITOB.

36. n=800p=0,6. OmnpeneauTs BEPOATHOCTL TOro, 4ro B 800 ombITax

OTHOCHUTEJIbHAS YaCTOTA MOSBJICHUS COOBITHS A OTKIOHHUTCS OT BEPOSTHOCTH P = 0,6
He Ooitee, ueM Ha 0,05.

37.

n=1000;p=0,4. HaiTh, Kakoe OTKJIOHECHHE OTHOCHUTEIHHOM YaCTOThI

MOSIBJICHUS COOBITUS A OT p = 0,4 MOXXHO OXHUJATh C BEpOATHOCTHIO (,9.



38. p=0,6. Onpenenutrh CKOJBKO pa3 n HAAO MPOBECTH OIBIT, YTOOBI C
BEPOSATHOCTBhIO  OoJbiiedd, dvem 0,9 MOXHO OBUIO OXHAATh  OTKJIOHCHHS
OTHOCHUTEJIFHOHM YacCTOTHI IOSABJICHUS COOBITHS 4 OT p=0,6 He Ooxaee, ueM 0,05.

39. n=900,p=0,8. HaiiTu BEpOSATHOCTH TOTO, YTO OTHOCHUTEIbHAS YACTOTA
TTOSIBJICHUS COOBITHSA A OTKJIOHUTCS OT p=0,8 He Ooiee, yeMm Ha 0,1.

40. n=800; p=0,4. OnpenenuTh BEpOSITHOCTb TOTO, 4TO B 800 ombITax cOObITHE

A mpousoiiaet ot 300 10 400 pas.

3agaua 5
41-50. B pesynbrate 10 HE3aBUCHUMBIX U3MEPEHUN HEKOTOPOW BETUYHUHBI X,
BBITIOJIHCHHBIX C  OJWHAKOBOM TOYHOCTBIO, TIIOJYyYCHBI ONBITHBIC JIaHHBIC,
npuBefeHHbIe B Tabmwuie. [Ipeanonarasi, 4to pe3yiabTaThl U3MEPEHUI MOTYMHEHBI
HOPMAJIbHOMY 3aKOHY pacIpelesieHus BEpOSTHOCTEH, OICHUTh NCTHHHOE 3HAYCHUE
BEITMYMHBI X TIPW TIOMOIIM JTIOBEPUTEIHHOTO WHTEPBAJA, TOKPHIBAIOIIETO UCTHHHOE

3HAYCHUE BEJIMUMHBI X C IIOBGpHTGHBHOfI BCPOATHOCTBIO 0,95

No 3a0 | X1 | X2 X3 X4 | X5 | Xg | X7 Xg | Xo | X10
41. 112(23(2,7/21|26|3,1/18(30|1,7|14
42. 13,7142(44|53[35/4,0/3,3(38[4,1|5,2
43. 153(3,7(62(39/4,4/49/50(4,1/384,2
44. 16,3/68(49(55(53|52|6,1/6,6(6,0|5,7
45. 171/63(6,2(58|7,7/6,8|6,7(595,75,1
46. |79|7,7|8,7/81|63/90|78|83|8,6|8,4
47. 16,3/8,2/8,4(91(/86(83(89|8,0(967,9
48. 169|73(71(95/97|79/76(91/6,6(9,9
49. 18,7/89(69/94/93|85|92(99/86|6,4
50. [3,1]52[39[44|53[59/42/46|48]39

3agaua 6
51-60. Otamen TEXHMYECKOTO KOHTPOJIS MPOBEPHSI n MAPTHHl OJHOTHITHBIX
W3IEIUNA U YCTAHOBUII, YTO YUCIIO X HECTAHAAPTHBIX U3AECIUN B OJHOM MapTUU UMEET

AMIIUPUYECKOE pacrlpeielieHue, MPUBEIeHHOEe B Ta0JUIle, B OJHOM CTPOKE KOTOPOU



yKa3aHO KOJIMYECTBO X, HECTAHJAPTHBIX U3ECIUIA B OJJHOU MApTUH, a B APYTON CTPOKE
— KOJIMYECTBO N, MapTUH, COAEpKaIUX X, HECTaHAAPTHBIX m3nenuil. Tpebyercs npu
YPOBHE 3HAYMMOCTH « = 0,05 IPOBEPUTH FMIIOTE3Y O TOM, UTO CiIydaiiHas BenuunHa X

(UMcno HeCTaHAAPTHBIX W3JEIMM B OJHOM NapTHM) paclpeiesieHa MO 3aKOHY

[lyaccoHna.

Nesax |20 [x] 0 [ 1]2]3]4]5
51. | 1000 |n;|370|360190| 63 |14 3
52. | 500 |n;| 70 | 140|135 95 |40 |20
53. | 1000 |n;|380(380170| 58 [10] 2
54. | 500 |n;|220[180| 75|20 |4 |1
55. | 1000 |n;|403|370|167| 46 [12] 2
56. | 400 |n;|185(180| 13 | 13 | 7 | 2
57. | 1000 |n; | 155 | 265|266 | 194 | 83 |37
58. | 500 |n;|194(186|88 | 26 |5 | 1
59. | 1000 |n;|440 (365 145| 41 | 8 | 1
60. | 500 |n |201|184|85 |22 |7 |1




