KOHTPOJIbHAS PABOTA IO ITPEJIMETY «TEOPHSI BEPOATHOCTEHN U
MATEMATHYECKAS CTATUCTUKA» nas cryaentos rpynn BIIN3 u BYT3

Yka3zaHusi K BbINIOJIHEHUIO PadoThI
3a OCHOBY CaMOCTOSITEILHOTO U3YUCHHUS y4eOHOT0 MaTepralia 1o YKa3aHHOHW BBIIIE UCIUILTHHE
cienyer BeIOpaTh yueOHoe mocobue aBTopoB A.Jl. Haxwman, [[. H Ilpotacos, A.H. ITuenunnen
«IJEMEHTEI CTOXAaCTUKU — KOMIIETEHTHOCTHEIN noaxon». M3pmarensctBo @PI'BOY BO «TT'TV»,
2020. B kavecTBe JgOMalIHel KOHTPOJILHON PabOThI CleAyeT BBINIOJHUTH B OTACIBLHON TETpaau
3a/1a4y¥, IPUBEJICHHBIC B JaHHOM (haiiie B COOTBETCTBUU C HOMEPOM BapuaHTa (Bcero 5 3amad),
BapHaHT ONPELIIICTCS 10 MOCIeTHEH udpe B HOMepe CTyAeHuecKkoro omiera. Hampumep, ecim
HOMEp CTYACHUYECKOTO OujeTa 3aKkaH4YMBaeTcs Ha HUQPY «2», TO CIEAYyeT BBIIOJIHUTH 3a7aud
1.2,2.2,3.2,4.2, 5.2. Ecnu HOMep CTyJeHYECKOro Omiera 3akaHuuBaeTcs Ha «0», TO criemgyer
BeImonHUTH 3amaun 1.10, 2.10, 3.10, 4.10, 5.10. Terpans ¢ 3agauamMu caaTh JUIsl TPOBEPKU HA
kadenpy «Beicmias mMaTeMaTHKa» WM MPUCTATh CKAHBI PEIICHHBIX 3a7ad Ha JJIEKTPOHHYIO
noury mpenonaBarens. s nmoaydenus 3adera (rpymma BIIN3) mnm sk3amena (rpymnma BYT3)
OyneTr HeoOX0UMO MPEICTABUTh TETPA/lb C BHIMOJIHEHHON JIOMAallHEel KOHTPOJIbHOM paboToH, a
TaK)Ke PEIIUTh B ayAUTOPUU Psi 3a7a4 M3 NPUBEACHHBIX B yKa3aHHOM BBINIE MOCOOMHU B

paszenax «3ajgauu Ui CAaMOCTOSATEIILHOTO pemeHus» (ctp. 60-61, 69-70).

1. Cayuaiinbie coObITHS
1.1 Tlo mporHo3am 3KOHOMHCTOB, €XET0o{HasE HHQIIAIMS HE MPEBBICUT 3aIaHHOTO MPOIIECHTA C
BeposaTHOCThIO P =0,8. KakoBa BepOsSTHOCTH TOTO, YTO B TEUEHHE BCEX TPEX OMMKalImx
JIET ONPAaB/IAETCA YKa3aHHBIN S5KOHOMHYECKUH IIPOrHO3?

1.2 B TeueHue yaca Ha CaMT HHTCPHET-MAara3dnHa 3aXoauT B CPCIHEM 5 4eJIoBEK. BepOHTHOCTL
. 1
TOT'O, UTO 6YI[€T CACJIaH 3aKa3 Ha TOBAp I KaXJI0ro n3 moCETUTCIICU paBHA 5 . KakoBa

BEPOATHOCTH TOTO, UTO B TEUEHHE Yaca TPH U3 IATH IOCETUTENEHN ClIENat0T 3aKa3?

1.3 Cpenu 10 curHanbHBIX pakeT 4 oka3zannch OpakoBaHHBIMU. HaOmomarens, BEIOUpas
MI0CJIEI0BATENBHO CIIy4aiHbIM 00Pa30M paKeThl, OAAET CUTHAJ BBICTPEIOM U3 PAKeTHHIIBI.
KakoBa BeposSITHOCTb, UTO CUTHAN OyZeT MOJJaH JHIIb P BTOPOM BBICTpee?

1.4 Kax/iplii U3 Tpex He3aBUCHUMO paboTaIOIUX CUTHAIN3aTOPOB CBOEBPEMEHHO COOOIIIAET O

HapyLEHUH 3aJJaHHOTO pesKuMa paboThl peakToOpa ¢ BEPOSITHOCTBIO, COOTBETCTBEHHO,

p, =09; p, =08, p,;=0,75 KakoBa BeposSsTHOCTb TOT0, UTO MPH HAPYILIECHUH

3aJIaHHOTO peXUMa pabOThl HU OJWH CUTHAJ HE TIOCTYITUT?



1.5 Cpenu nsiTv OAMHAKOBBIX MO BHEIIHEMY BUJTy CaXXEHIIEB TPU-IUTHBIX. Hayra B3sThI 1Ba
caxkeHna. KakoBa BeposSTHOCTb, YTO 00a ITUTHBIX?
1.6 [To naHHBIM COITMOJIOTOB, B TOPOJIe A NaHHBIA KAaHIUIAT B IEMyTaThl OyIET MOJICpKaH Ha

BBIOOpax OOJbIIEH YacThIO HAcENIeHUs C BeposiTHOCThIO P, =0,6; B ropone B -c¢
BeposiTHOCTBIO P, = 0,7 . KakoBa BeposiTHOCTb, YTO Ha BHIOOpAX KaHAUIAT OCPIKHUT

nobeny XoTst ObI B OJHOM M3 TOpoioB A 1 B?

1.7 Ha mytu aBTOMOOMIIA 4 cBeTO(Opa, KK 3 KOTOPHIX MOXKET €ro0 3aJepXkKaThb C

1
BEPOSATHOCTBIO [ = 3 KakoBa BepOsITHOCTB, 4TO aBTOMOOUIIL HE OY/IET 3aiepKaH HUA

OJIHUM U3 cBeTO(POpOB?
1.8 TTapTus U3 nATH U3AETHI 3a0paKOBBIBACTCS, €CIIH XOTS ObI OJJHO M3 HUX OKa)KETCsI

HCCTaHIapPTHBIM. Ka;moe U3 IIPOU3BOAMUMBIX I/I3,I[6J'II/II71 YAOBJICTBOPSICT Tpe6OBaHI/I${M

4
CTaHJapTa ¢ BEPOSITHOCTBIO P = r KaxoBa BeposiTHOCTB, uTO mapTus Oyaer 3abpakoBaHa?

1.9 B mByx maptusix 70% u 75% moOpokauecTBEHHBIX H3/EIHN COOTBETCTBEHHO. Haymauy
BBEIOMPAIOT TI0 OJTHOMY M3JICIIHMIO M3 KaXI0H mapTuu. HailTh BEepOSATHOCTH TOTO, YTO CPEeIU

B3STBIX U3/1€TUI XOTsI Obl OIHO OKa)KETCsl OpaKOBAaHHBIM.

1.10 [leranu mpou3BOAATCS ABYMsI CTaHKaMH, IpUYeM NEpPBbI cTaHOK mpou3BoauT 60% ot
ob1ero konuuecTBa aetaneil. [lepBoiif ctanok Beimyckaet 70% netaneit OTIIMYHOTO
KauecTBa, a Bropoii 80% xaerasneil 0TIIMYHOrO KauecTBa. B KOHIle CMEHBI J1sl TPOBEPKU
ObuIa ClTy4yailHO BbIOpaHa OHA AeTallb, IPUYEM OHA OKa3ajach OTINYHOIO KaueCcTBa.

Haiitu BEPOATHOCTH TOT'O, UTO OHA ObLIa IMPOU3BCACHA NTCPBBIM CTAHKOM.

2. Cuayuaiinblie co0biTusi. Cxema bepnyJiu.
2.1 BeposTHOCTH HENMPABMIILHOTO COSAMHECHHUS [T TAHHOTO OTIepaTopa COTOBOM CBsI3U paBHa (),
0001. KakoBa BeposaTHOCTB, uTO 13 10 000 coeqrHeHN HENPABUIBHBIMHU OKaXETCS 5
COEIVHEHUN?
2.2 BeposATHOCTB BBIUTPHIIIA HA OAUH OuiieT jgotepen paBHa 0,0005. KakoBa BepoATHOCTB, UTO
u3 10 000 OuneToB BBIMTPHILI BBIMAAET Ha 3 Ouiera?
2.3 B mpomaxy nocrymita naptus u3 5000 TenedoHoOB HOBOW Mojenu. BeposiTHOCTE TOTO, 9TO
Tese(hOH CONIEPKUT CKPBITHIN AedekT, paBHa 0, 0002. HaliTu BepoSITHOCT TOTO, YTO 5

TeneOHOB ITON MOJENH COJIEPIKAT CKPBITHINA Ne(eKT.



2.4 BeposITHOCTh OIeYaTKH Ha KaKJI0M CTpaHwuIle npy Habope B Tunorpadun pasHa 0,002.
Haiitu BeposiTHOCTB TOTO, 4TO KHHra 00beMoM 1500 cTpaHuIl COAEPKUT ONeYaTKy Ha 4-X
CTpaHUIaX.

2.5 Haiitu BeposiTHOCTH TOTO, 4TO M3 50 000 n30uparenbHbIX OroJIeTeHel S OroieTeHelt OyayT
MpU3HAHBI HEJCHCTBUTEIHHBIMU, €CIIU BEPOSATHOCTD MIPU3HAHUS HEIeHCTBUTENIBHBIM JIJIS1 OJTHOTO
oromerens pasua 0,0001.

2.6 BeposiTHOCTB Omo31anus iepeBoa eHer Ha cuet cocraiseT 0,003. Halitu BeposTHOCTD
Toro, 4yto 2 neperoaa u3 2000 mocTymnar ¢ ono3gaHueM.

2.7 I'mpastaga coctout u3 500 anmekTponammnodek. HailTu BEpoITHOCTD TOTO, 4TO 7 JTaMITOYEK
MEPETopsT 3a MEPBBIN Yac pabOTHI TUPJISTH/IBI, €CJIH BEPOSTHOCTH JIJISl OJTHOW JIAMITOYKH
neperopeTh 3a nepsblil uac padotel coctasiser 0,002.

2.8 BeposTHOCTh OIIMOOYHOTO 3HaKa B cTaThe coctarisieT 0,0004. Haiiti BEpOSTHOCTH TOTO,
9TO cTaThs, coaepxkaiias 15 000 3HaKOB, COMEPKHUT 3 OMIMOOYHBIX.

2.9 BeposTHOCTB TOTO, UTO KpeauT OyaeT odopMieH HeBepHO, paBHa 0,001. HaliTu BeposTHOCTB
toro, uto u3 1000 kpeauroB 10 OyayT opopMIIEHEI HEBEPHO.

2.10 BepoaTHOCTH BO3BpaTa KeJle3HOAOPOKHOTO OUileTa B KacCy B TEUEHHUE MEPBBIX CYTOK
nocine nokynku, pasHa 0,002. Haiitu BeposiTHOCTB TOTO, uTO M3 500 MpogaHHbIX OuieToB 3
OyIlyT ClaHbl B KacCy B TE€UEHHUE MEPBBIX CYTOK MOCIIE MOKYIIKH.

3. HenpepsbiBHBIE clIy4aiiHble BeJTHYHHbI
Crnyyvaiinas BenuunHa X 3a/laHa HHTETpajbHON QyHKIuMeH (pyHkuuei pacnpeaeneHus) F (x) .
TpeGyercs: a) Halitu aAuddepenunanbayto Gyakuuo f (X) (MmoTHOCTH pacmpeenenus); 0)

HalTH MaTeMaTHYECKOE OKHUIaHUE U CpeaHEC KBAAPATUICCKOC OTKIOHCHHUC CHy‘I&ﬁHOﬁ

BEJIMYMHBI X; B) BEPOATHOCTH MOMNAIaHMs 3HAYeHUH X B MHTEpBa (O; 1).

0, x<£2 0, x<-1
2_
31F&%:§—:Bi£2<xs4 3.2 F(x)= X L 1exs3
4 4 4
1 x>4 1 x>3
0, x<1 0, x<0
3 a2 _ 2
33 Fx)= X=X X7y ycs 34 F(x)=1X 4 X 0<x<3
8 18 6
1 x>3 1, x>3
0, x<3 0, x<2
3.5 F(x)= XT_3,3<x£10 3.6 F(x)= %x—§,2<xs7
1 x>10 1 x>7




0, x<1 0, x<3
x® —x x> —X—-6

3.7 F(x)= 1<x<3 3.8 F(x)= T,3<xs4
1 x>3 1 x>4
0, x<-3 0, x <05
X 3 ) 2x° —x

3.9 F(x)= R IREREEE 3.10 F(x)= o 05<xs2
1 x>3 1, x>2

4. CtaTucTnyeckoe pacnpejejieHue BbIOOPKH
N3 renepasibHOW COBOKYIMHOCTH METANIMUECKUX IMaild ciemana BbiOOpKa. M3BecTHBI
BHYTPEHHUE JUAMETPhl Xi M 4acTOTHI Ni 3TUX 3HAUYEHUIl B BHIOOPOUHON coBOKynmHOcTH. Haiitu

BLI60pO‘{Hy1-O CPCAHIOO U BLI60pO‘IHOC CPCAHC-KBAAPATHUICCKOC OTKIIOHCHUC (pa3MepLI JaHbl B

MUJUTUMETPAX).
4.1.
X; 1,0 1,1 1,2 1,3 1,4 1,5
n; 10 26 12 18 16 18
4.2
X 1,4 1,5 1,6 1,7 1,8 1,9
n; 18 10 16 24 24 8
4.3
X; 1,2 1,4 1,6 1,8 2,0 2,2 2,4
n; 5 10 30 25 15 5 10
4.4
X; 2,0 2,2 2,4 2,6 2,8 3,0
n; 26 15 12 18 16 13
4.5
X; 1,4 1,6 1,8 2,0 2,2 2,4
n; 10 18 24 24 8 16
4.6
X; 2,2 2,4 2,6 2,8 3,0 3,2 3,4
n; 15 5 40 25 4 8 3




X, 22 | 24 2,6 2.8 3,0 3.2
n, 21 20 12 18 16 13
4.8
X, 1,6 1,8 2,0 2,2 2,4 2,6
n, 10 20 32 16 8 14
4.9
X, 1,2 1,3 14 15 1,6 1,7 1,8
n, 10 5 30 25 15 5 10
4.10
X, 1,2 14 1,6 1,8 2,0 2,2
n 20 13 12 16 15 24

5. CraTucTH4ecKkne ONeHKH MapaMeTPoB pacnpenaeieHust
Haiitu noBepuTenbHBIM UHTEPBAI ISl OIEHKH MaTEMAaTHYECKOTO OXKHJIaHHsI & HOPMAITLHOTO

pacrpeneneHus ¢ HaaexkHocThio Y =0,95, 3Has BHIOOPOUHYIO CPEIHIOK X 5, 00BEM BEIOOPKH N 1
cpezHee KBaJpaTHYHOE OTKJIOHEHHE G .
5.1 X; =30,28, 0 =2; n=64;

5.2 X; =65,88; 0 =4;n=144;

5.3 Xz =2524;0=8,n=64;

5.4 X; =3914,0 =9;n=81,

5.5 Xz =5885,0 =3;n=144;

5.6 X; =40,88, 0 =4;,n=64;

57 X3 =825, 0=11n=12%;

5.8 X3 =32,29,0 =3, n=144

5.9 X =26,84;0 =6;n=144;

5.10. Xz =19,86;, 0 =2;n =144



