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1.INIOACHUTEJIBHAS 3AIINCKA

Meroauueckre yka3aHUsl 1O HPAKTUYECKUM 3aHATHSAM Y4YeOHOW JUCHUIUIMHBI
«Teopusi BepOSAITHOCTH M MaTeMaTH4YeCKasi CTATUCTHKA» COCTaBJIEHbl B COOTBETCTBUU
C y4eOHbIM IUIaHOM U pabodyeil mporpamMmmoi AucHUIUIMHBI « Teopusi BeposiTHOCTH W
MaTreMaTH4yecKasi CTATHCTHKa» 10 crnenuanbHoctu 09.02.07 Hugopmayuonnvie
cucmemsl U nPOZPAMMUPOGAHUE.

Ilenp mnpoBeneHHsA MPAKTUYECKUX 3aHATHI: (OPMUPOBAHHME MPAKTUYECKUX
YMEHUH, HEOOXOJUMBIX B MOCIENYyIOIIEeH podeccnoHaIbHON U yueOHO! eI TENbHOCTH.

MeTtoauueckue yka3zaHUs SIBJISIIOTCS YacThlO0 y4eOHO-METOAMYECKOTO KOMIUIEKca IO
yueOHoi aucuuiinHe «Teopusi BEpOATHOCTH M MaTeMaTH4YeCKasi CTATHCTHKA» U
cozepxar:

— TeMy 3aHATHUS (COIIACHO TEMAaTUYECKOMY IJIaHy YU4E€OHOU TUCUUILIIUHBI);

— 1eIIb;

— obOopynoBaHue  (Marepualibl, IOporpaMMHOE  OOecCIeueHue,  OCHAIlEHUE,
pa3aTOYHbIA MaTEpUaIl U Ap.);

— METOJMYECKUE YKa3aHusd (M3yYUThb KpPaTKUW TEOPETHYECKUH Marepuan Mo Teme

IPAKTUYECKOTO 3AHSTHS);

— XOJ BBINIOJHEHMUS;

— ¢opmy oTuera.
B pe3ynbraTe BBINOJIHEHUS IOJHOTO 00BEMa MPAKTUYECKUX 3aHATHH CTYAEHT AOJKEH
yMeTh:

— IlpumeHsATH CcTaHIApTHBIE METOABI U MOJIEIM K PEIICHHUIO BEPOSTHOCTHBIX WU
CTAaTUCTUYECKUX 3a/a4;

— Hcnonb3oBaTh pacueTHble (HOpMYJbl, TpaQUKU MPU PEUICHUU CTATUCTUYECKHUX
3ajay;

— IlpumMeHsATP COBpEMEHHBIE NAKEThl MPUKIAAHBIX MPOrpaMM MHOIOMEPHOTO
CTaTUCTHUYECKOr0 aHaJIN3a.

— IIpuMeHsATh COBpPEMEHHbIE NAaKEThl MPUKIATHBIX MNPOrpaMM TMpU PELIECHUU
npodeccuoHanbHbIX 3a/1ay.

[Ipn mpoBeneHHH NPAKTUYECKUX PAOOT MPUMEHSIOTCS CIEAYIOIIME TEXHOJOTUU U
METO]1bl OOYUEHHS:

I. poOJIEMHO-TIOUCKOBBIX TEXHOJIOTHM
2. TECTOBBIE TEXHOJIOTUHU
l. Kabuner Teopun BEpOSTHOCTH M MaTEeMaTHYECKOW CTAaTUCTUKU JOJDKEH OBITh

OCHAILIEH IIPOEKTOPOM U DKPAHOM.

Ouenka BbINOJIHEHHS 3aJAHUH MPAKTUYECKUX 3aHATHH
«OTIIMYHO» - TEOPETHUYECKOE COJIEpP)KaHHWE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesos,
yMEHUS CPOPMHUPOBAHBI, BCE NPEAYCMOTPEHHbIE MNPOrpaMMOM Yy4yeOHbIE 3aJaHus
BBIIIOJIHEHBI, KAYE€CTBO UX BBIIIOJHEHUS OLIEHEHO BBICOKO.
«Xopowmo» - TEOPETUYECKOE COJAEP)KaHHE Kypca OCBOEHO IOJHOCTBIO, 0e3 MpoOenos,
HEKOTOpbIE YMEHUSI C(POPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOin
y4eOHbI€ 3aJJaHus BBIIIOJIHEHbI, HEKOTOPBIE BU/IbI 3aJJaHUI BBIIIOJIHEHBI C OLITMOKAMHU.
«Y10BJIETBOPUTEJIBHO» - TEOPETHUYECKOE COIAEPKAHUE Kypca OCBOCHO YaCTUYHO, HO
npoOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMbIE YMEHHsS paboOThl C
OCBOEHHBIM MaTepHajloM B OCHOBHOM C()OpPMHUPOBaHbI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil oOyueHus ydyeOHBIX 3aJaHUI BBIIOJIHEHO, HEKOTOpbIE W3 BBIIOJIHEHHbIX
3aJlaHui COAePIKAT OMIUOKH.



«HeynoBieTBOPpUTEIBLHO» - TEOPETHUECKOE COJCpKAaHUE Kypca HE OCBOCHO,
HEOOXOMMBbIE yMEHHSI HE C(OPMHUPOBAHBI, BBHIIIOJHEHHBIC YY€OHBIC 3aJaHUSA COACPKAT
rpyObIie OMIMOKH.
B coorBercTBUMM ¢ yd4eOHBIM IUTAHOM M pabodeil MPOrpaMMbl TUCIUILIAHBI
«Teopusi BepoOSITHOCTM W MAaTeMaTH4YeCKasi CTATUCTHKA» Ha MPaKTUYECKHE
(JtabopaTopHbI€) 3aHATUSL OTBOIUTCA 28 UacoB.

2. IEPEYEHb IPAKTUYECKHMX 3AHATUI

Ne i/ TeMa npakTH4eCcKHX 3aHATHI KoaunuecTBo 4acoB

1 IToncuer ynciia KoMOMHAINI 2

TToxcuer yncia KOMOWHAIINI

Brranciaenue BCPOATHOCTHU COOBITHS

Borunicnenue BeposTHOCTH COOBITUS

Boluniciienue BeposiTHOCTEN CII0KHBIX COOBITHIM

Brruricnienue BeposSiTHOCTEH CII0KHBIX COOBITHIA
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[TocTpoenue 3akoHa pacnpeneneHus U QyHKIH
pacupenenenus JCB.

o0
(\S]

Brrunciaenue ocHOBHBIX 4HMCIIOBBIX XapakTepucTuk JICB.

9 [MocTpoenne GpyHKIMU pacTipeieNieHUS U ITIOTHOCTH 2
pacnpeeneHus

10 Boruncnenue xapakrepuctuk HCB 2

11 Brrunciienue BepoATHOCTEH 111 HOPMAJIBHOTO 2
pacnpeeneHus

12 Hcnonb3oBanue pacueTHbIX popmyd, Tabauna, rpagukos 2
IIpH pelIeHUH CTaTUCTUYEeCKuX 3a1a4. [loctpoenue no
3aJJaHHOI BEIOOpKE ee rpaduyeckoit AuarpaMmebl, pacyeT
YHCJIOBBIX XapaKTEPUCTUK

13 Hcnonb3oBanue pacueTHbIX (hopMyi, Tabnuia, rpaduKoB 2
MIpH pEelIeHUH CTaTUCTUYECKUX 3a/1a4d. MoaenupoBaHue
CJlydaiiHBIX BeIMYUH, MOJeTupoBaHue CI0KHBIX
WCIBITAaHUHN U UX PE3YyJIbTaTOB

14 [IpumeHeHre cOBpeMEHHbIE MAaKeThl MPUKIIaIHBIX 2
MIPOrpaMM MHOTOMEPHOTO CTATUCTUYECKOTO aHaIH3a

3.COJEP)KAHUE MMPAKTUYECKHUX 3AHATHI
IIpakTnueckoe 3ansatue Ne 1-2
Tema: moacder yncia KOMOWHAIIHIA
Heab: nonydyeHne NpakTUUECKUX HABBIKOB MOJICUETA YKciia KOMOMHAIUN
Oo0opynoBanme: TeTpaib, pydka
MeToauyeckue YKa3aHMsi: W3yYUTE TEOPETUUECKUM MaTepuall, PEUIUTh 3aJaud IO
BapuaHTaM (HOMEp BapuaHTa Ha3HAayaeT MpernojaBaTeb)
Xo/1 BbINOJIHEHUA
Teoperuyecknii MaTepuall



KomOunaTopuka - paslel MaTEMaTHKH, B KOTOPOM HIVIAIOTCH NPOCTERINHE «COeHHEHHN).,
[lepecTanoBky - coeIHHEHHA, KOTOPEIE MOKHO COCTABHTE H3 N NPEIMETOR, MEHAS BCEMH BOIMOMHEIMH
cnocofaMy HX Nopaiok; Yucno ux PaiMenienns - coeMHeHN, COIepkalllHe No m NpeaMeToR H3 YHCIA
N JaNHBIX, PauIHYalIHECE NHOO NOPSJAKOM NpelIMeToB, MHO0 CAMHMH TNpeJMETaMH: YHCIO0 HX
CoueTanns - COSHMHEHHA, COJAEPKAIIME [0 M NPeIMETOR H3 N, PAWIHYAIOIIMECH OPYT OT JApyra, no
Kpaiineil Mepe, 0JHHM MpeMeTOM

Pewnme  komfuHamopHyio  3adayy - 3T0 3HAYHT BLINHCATE BCE BOIMOMKHEIE KOMOGHHALHM,
COCTARNEHHBIE H3 THCEIN, CIIOB, NPEIMETOR H JP., OTBEYAIOUIHX YCIOBHIO 3aJauH.

Mdaxropuan
Onpenenenne. [Iponssenenne Boex Nocnel0BaTeNbHLIX HATYPaIbHEIX Yicen ot | 1o n
oboanavaerca n!
n=1-2-3-.-n
Tounsie snavenns bakTopHaIOE

Pazmengenusamu H3 N 31EMEHTOB N0 N HAILIBAKOTCA TAKHE COESAHHEHHS, KOTOPHE OTIHYAIOTCH
APYT OT ApYra THOO CaMHMH JIeMEeHTaMH, THO0 NOPAIKOM HX Clel0BaHHA.

CouemaritamMu U3 N NEMEHTOB 110 M HA3LIBAKOTCA TAKHE COEIHHEHHA, KOTOPLIE OTIHYAIOTCA IPYT
OT JApYTa XOTA Okl OJHHM ITEMEHTOM.

flepecmanoskamit H3 N 3NEMEHTOB HAILIBAKOTCH TAKHE COSIHHEHHN H3I N WIEMEHTOB, KOTOpLIE
OTIHYAKTCA APYT OT APYTa THIE NOPAIKOM CleI0BaAHHA YMIEMEHTOR.

Mopajor nposesennn paboTe:

1. HCIIDJIL!}".E TEOPETHYCCKHE CECACHHA, BRMIOIHATE NPpeiloEeHHOC NPENoIaBaTENEM Ja1aHHE.

2. CoomeercTRyiompM 0bpazomM oopMuTs paboTy
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MepecTanoskn

IepecTanoBKAME H3 N 3EMEHTOE HATRIBAIOTCA PAIMENIEHHA HI 3THX n 3eMenTon no n ([lepectanonkn

- HACTHEIH cTyuail paiMementii).

Yneao nepecTaHOBOK (63 NOBTOPEHRi (N painHMHLEIX 3eMEHTOR) BEMHCISeTCE no dopuyne:
Poanfp-t) . 1en

Uncao NEPECTANDENK C NOBTOPEHHAMN fk PadIHYHEIY WIEMEHTOR, e ANMEMEHTE] MOTYT NOETOPATECA

M, Mz, ..., M Pas B oy + me ...+ o = 0, e n - o0llee KoIHYecTBO MEMEHTOR) BRIYHCISETCH 10
thoparymne:
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Mpasnno cymmed.

Ecmu anement a MomBo BRIOpaTE m cnocoGamiu, a anement b — n cnocobamu, npruem moboil Brbop
IMEMENTA @ OTIHYeH oT moboro Bebopa anemMenta b, To Buifop “a wan b moxBo

cienats m+n cnocobasi.

Mpasnno npomIBeTenn.

Ecnn 13 HekoToporo MHOMECTEA A JEMEHT & MOKHO BROpaTh Ka cnocobamu, a anement by w3
muoxecTsa B - Kp cnocoBamu, To coBokynmmocT (a; Jby ) Mosno obpazosare Ka* Kp cnocoGammn.
[Ipapnno BepHO B N COBOKYIIHOCTEH, COCTOSIMY B3 GONLIIEro, YeM B3 YHCIA WIEMEHTOR.
IepecTanoBKy ¢ NOBTOPEHHEM.

Huoraa TpefyeTca nepecTaBIsTE NPEIMETEL, HEKOTOPEIE W3 KOTOPLIX HEOTIHYHMEL JPYT OT APYTa.
PacemoTpHM Takoil BAPHANT NEPECcTAHOBOK, KOTOPEI HATLIBACTCH NEPECTAHOBKAME € NMOETOPEHHAMIL
[TycTe HMeeTca nmMpeIMeToR |-ro THNA, A NPEIMETa 2-T0, HJIIPEIMETOR % _ro Tuma n TIPH 3TOM Hj+
fzt.F ie = 0 KonH4ecTBo pasHEIX DepecTaHOBOK NPeIMeToR
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Patmemenns ¢ NOBTOPEHHAMIL

[MycTe nanel AneMedT 8) .82 .. .. ,80 (&)

Pazveujenues ¢ NOSMoPeNiaMY U3 0 21EMENMOE N0 K 90eMeRM08 HATLIBACTCA BCAKAS YIOPAIOUeHHAS
NOCIENOBATENLHOCTE W3 K 3eMeHTOR, WIEHAMH KOTOPOH ARIAIOTCA JaHHLE AMeMenTsl. B pasmemennn ¢
NOBTOPEHHAMH OTHH H TOT He MIEMEHT MOWHeT HAXOIHTLCH HA HECKOIEKHX PATTHIHEIX MECTaX.
dapumyra 008 wucta patMeuientl © ROSMOPERUAM.

Kamawii anement MomeT GRITE BRIGpAH N cnocoGaMi, NO3TOMY
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3aganue 1. Boruucioure
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2. BLiuHcnuTe F
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4. ¥YnpocTHTs r_i_m'

P, - P,
F,
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6. Beancanms A

3. ¥npoctHTe

5. BEuHCcINTE

7. Barumemums C,

8. CHONLKO CTOB MOMHO NOMYYHTE, NepecTaBnsd OYKELl B CIIOBE «COIHLER, «MOTOKO:]

0.CroNEKO JBYIHAYMHEIX YHCEN MOXKHO cOCTABHTE M3 uudp 1,2.3.8.9 tak, utobrl B KaxgoMm dHCIe He
OLLIO OJHHAKOBLIX LGP

10. ¥Yuamueca mayuator 12. [Ipeameros. CronekAMHA crioco0aMi MOKHO COCTABHTE PacHCANHE YPOKOB
HA OJHH JIEHE Tak, YT00L { YPOKOE DRIH paznHYHLMHT

11. CronpkpMH cnioco0aMH MOXKHO COCTABHTE JEKYPCTBO MO KIaccy o 4 uenoBeKa, eclii B kKnacce 28
YenoBeK?

12.Pemnms ypasnenne C; ;=21
3aganue 2. Pemure 3agaun

Bapunanr 1
. Cronskumu cnocobaMH MOKHO COCTABHTE PaciHCalie 0HOTO yueDHOTO JHA HI 5 painHuHLIX
ypokos?”
2. Ha | kypee 12 yuamuxes, HMelOlUHX N0 MaTeMaTHRe olleHkl «d-5%. CronskuMi cnocobanu
MOKHO CHOPMHPOBATE KOMaHAY H3 4 YenoBeK I8 yYacTHA B MaTeMATHYECKOH onnMmaaze?
3. Croneko cYLIECTBYET PAVIHYHEIX JABYIHAYHEX YHCEN, B 3AMHCH KOTOPEIX MOMKHO HCTIONBIOBATE
wadper 1, 2, 3, 4, 5, 6, ecnn ppdpel B uncie J0MKHE OLTE pazmHuEEIMHT
Bapnanr 2
. Cronkko pauTHUHEIX NATHIHAYHEIX YHCEN MOMKHO COCTABNTE W3 uudp 1, 2, 3, 4, 57
2. HmewoTcs noMHAOPEL, Orypisl, 1yK. CRONBKO PaiTHYHEIX CATATOR MOXHO NPHTOTORHTE, C/IH B
KL CANAT JOMKHO BXOIHTE 2 pavIHYHEX BHA oBomeii”?
3. Cromerumy cnocobami 13 8 yueOHEIX NpeIMeToR MOXHO COCTARHTE pacnicanie yuebuoro
IHA 13 4 pazTHYHLIX YPOKOE.

3ananue 3: pemnre 3a7a4u

CroNbKO CYIECTEYET ABYIHAYHLIX YHCEN, KOTOPEE JAMHCHBAIOTCH PayTHYHLIMH IHppamu?
CrONBKHMH ciocobaMi 13 oTpajia B 20 uenosexk MOXHO BLIOPATE KOMaHIHpa H 3HaMeHocHa?
CRONBKHMH Pa3THYHEIMHE cNOc00aMH MOEKHO NOCTPOHTE B IIepeHry 3 yenosek?

CrOoNBKO pa3mHYHEIX JEYIHAYHEIX YHCET MOKHO 3AMHCATE, HCMONL3IVE WHppe 3.4, 51 67
CroNBKD PAiTHYHLIX JBYIHAYHEIX HHCET MOMHO JaMHCATE, HCMONLIVE MPH 3aHCH YHCIa
Ka#,IYH H3 YKa3aHHEIX HH(P ToNLKD 0OHH pa3? 3anHIIHTe 3TH YHCA.

= b —

5. Cronbko TPeX3HaYHLIX YHCEN MOMKHO COCTABHTE H3 TPEX PA3THYHEIX, HE PABHEIX HYMO LHpp?
3aBHCHT JIH Pe3VILTAT OT TOTO, KaKHe HHPpPL B3ATH? YEamuTe Kakoi-HHOy Ik cnocod nepebopa
TPeXIHAMHEIX YHCE, MPH KOTOPOM HH OJIHO YHCIO HE MOMET ORITE NPOmyleHo.

®opma oTueTa: oTyeTHasa paboTa



IIpakTHyeckoe 3anaTHE Ne3
Tema: BbIUUCIIEHHE BEPOSATHOCTH COOBITHS
Henb: HAy4YUTh BEIYUCIIATH BEPOSATHOCTH COOBITHIA
OoGopynoBanme: TeTpaab, pyuka

MeroauuyecKkue yKasaHMsl: HU3YUYUTE TEOPETUUYECKUM MATEPUAN, PEIIUTh 3aJadyd IO
BapyaHTaM (HOMEp BapHaHTa Ha3HA4aeT MpPEero/1aBaTellhb)
XO0/1 BLINIOJIHEHHUSA

Teopernvyeckunii MaTepua

Kitaccuueckoe omnpeneneHue BEposiTHOCTH
[TycTh HEKOTOPBIH OMNBIT MOXXET HPHUBOJIUTH JIMIIL K OJHOMY W3 KOHEYHOTO MHOXKECTBA
pe3ynbTaTOB. DTHU pe3yibTaThl Oy/eM Ha3bIBaTh DJIEMEHTAapHBIMU HcxojaaMu. [Ipeamnonoxum,
YTO AJIEMEHTAPHBIE UCXOJIbI YIOBJICTBOPSIOT CJICIYIONTUM YCIOBHUSIM:
1) oOpa3yroT MoJIHyIO TPYyNIy, T.€. B K&KIOM HCIBITAHUH O0s3aH MOSBUTHCSA KaKOW-HUOYAb U3
9THX UCXOJ0B;
2) momapHO HECOBMECTHBI, T.€. JBA PA3IUYHBIX AJIEMEHTAPHBIX MCXO0Ja HE MOTYT IMOSBUTHCSA B
OJIHOM UCIIBITAHUY;
3) paBHOBO3MOXKHBIC, T.€. IIIAHCHI Ha TIOSBJICHUE y BCEX AJIEMEHTAPHBIX UCXOJI0B OJMHAKOBBI.
B 3Tux yciaoBHsIX MOXKET UCIIOJIB30BATHCS KJIACCHUECKOE OTPE/IEIICHIE BEPOSTHOCTH.
Onpenenenue: IIeMEHTAPHBIE HCXO/BI, B KOTOPBIX MOSBIISIOTCS HHTEPECYIOIIEe HaC COOBITHE,
Ha3BIBAIOTCS 01a20NPUAMHLIMU YTOMY COOBITHIO.
Omnpenenenue: Beposmuocmvio cobovimusi A Ha3piBatoTCs yucio P(A), paBHOE OTHOIIEHHUIO
YHCJIa UCXOJI0B UCTIBITAHUS, OJArONPUSTCTBYIOMINX COOBITHIO A K 00IIIEMY YHCITY UCXOJIOB:

m
P(4)=—,
n
r7ie n —00IIee YMCIIO UCXO0JI0B UCIIBITAHMS, M —4UCII0 UCXOJI0B, OJIarONMpUSTCTBYIOMIUX COOBITHIO
A.
3amanme 1: pemure 3a1a4u

Bapmuanr 1

1. U3 smmka, B koropoM 10 Oenmbix u 6 4epHBIX mapoB, OepyT Haymauy 3 mapa. Kakosa
BEPOSITHOCTh TOTO, YTO OJIMH M3 HUX OEIbIH, a IBa YEPHBIX?

2. CoOpanue, Ha KOTOPOM NMPUCYTCTBYIOT 20 My>k4uiH U 10 >KEHIINH, BEIOUPAIOT AENEeraluio
u3 4eTblpex uvenoBeK. Kaxablii MoxkeT ObITh M30paH Cc paBHOW BeposTHOCThIO. HaiiTu
BEPOATHOCTH TOTO, YTO B JICJCTAIMIO0 BOUAYT 3 KEHILNHBI?

3. HaGupas HoMep TenedoHa, aOOHEHT 3a0bLT TPU MOCIEIHUE ITU(PHI, 3aTTIOMHUB JIUIIb, YTO
OHM pa3JIM4YHble, HAOpan ux Hayjaady. HailTu BEpOSITHOCTH TOTO, 4TO HAOpaHbl HYXKHBIC
U poI?

4. 25 sK3aMEHAIMOHHBIX OWJIETOB COJIepkKaT IO JBE BOMPOCA, KOTOPHIE HE MOBTOPSIOTCS.
Crygent noaroroBwsi 45 BompocoB. KakoBa BepOSTHOCT TOrO, YTO BBITSHYTBIN
CTYJCHTOM OUJIET COCTOUT U3 MOATOTOBJICHHBIX UM BOIIPOCOB?

5. B Mactepckyro mig peMoHTa mnoctymwio 15 TteneBu3opoB. M3BecTHO, 4TO 6 M3 HUX
HY>XKJal0Tcs B o01Ieil perynupoBke. Mactep OepeT nepBbie MOMaBIINECs 5 TEIEBU30POB.
KakxoBa BEpOATHOCTB TOTO, YTO 2 U3 HUX HY>KJAIOTCS B 00IIEH peryInpOoBKe.

Bapmuanr 2

1. KakoBa BepOsITHOCTb, YTO YETHIPEX3HAUHBII HOMEp CIIy4ailHO B3STOTO aBTOMOOWIS B
OOJBIIIOM TOPOJIe UMEET BCE UG PHI Pa3TUIHbIC?

2. Tpex3HayHOE YKCJIO 00pPa30BaHO CIyYailHBIM BHIOOPOM TPEX HEMOBTOPSAIONIUXCS HU(p U3
mudp 1, 2, 3, 4, 5. KakoBa BEpOATHOCTb TOTO, YTO 3TO YHCIIO YETHOE?

3. Cpenu 17 cCTyneHTOB TIpymmbl, M3 KOTOPBIX & JEBYIIEK, pa3bIrpelBacTcst 7
MPUTIacUTENbHBIX OMieToB. KakoBa BEpOSITHOCTh TOrO, UTO Cpeau oOyiagaTeneid OMIeToB
OKXYTCs 4 NeBYIIKH?



4. Ilopnexart koHTposto 250 u3nenuii, U3 KOTOPBIX 5 HECTaHAAPTHBIX. KakoBa BEPOSITHOCTH
TOTO, YTO CPEAM HayJnady B3ATBIX I KOHTPOJIS 2-X H3ACIUH, OOHO OKaXeTCs
HECTaHApTHBIM?

5. V¥V cbopmuka 10 neraneit, u3 KOTopsix 4 onHOro THMA, a 6 Apyroro. KakoBa BepoOsTHOCTD
TOT'0, YTO B35AThI€ HAyJauy JBE JIETAIN OKaKyTCsl pa3HOIro Tumna’?

Bapuanr 3

1. IMaptus cocrout u3 20 paaAMONPUEMHHUKOB, U3 KOTOPBIX 5 HEUCHpaBHBIX. [ MpoBepKu
oTOMparoTcss TpU pajguonpueMHuka. KakoBa BepOSITHOCTh TOro, YTO Cpeaud HUX OJUH
HEUCIIPaBHBIM, a JBE UCIIPABHbBIX?

2. B kop3uHe HaxoAsTcs 5 KpacHbIX U 4 cMHUX Ms4a. VI3 KOp3uHbI Hay/aadyy BBIHUMAIOT JIBa
Msa4a. KakoBa BEpOsITHOCTb TOT0, YTO OHU 004 OKaKyTCsl KPACHBIMU?

3. U3 tpuauatu kaprouek ¢ OykBamMM pycckoro andasura Hayraj BbiOuparorT 4. KakoBa
BEPOSATHOCTH, CTO 3TU KapPTOUKH B MOPSIKE BBIX0JIa COCTABST CJIOBO «HEOO»?

4. Yyactauk norepen «Croptiaoro 5 u3 36» ormeTns Ha kapTouke mudpsr 4, 12, 20, 31, 33.
Haiitu BeposSITHOCTH TOTO, YTO OH yTajaal 4eThipe Hudpo1?

5. B kpyr Bnmcan kBaapar. HallTu BepOSATHOCTH TOTO, YTO TOYKA, OpOIlEHHAs Hayaady B
KpYT, OKa)ETCsl BHYTPH KBaJipara.

Bapmuanr 4

1. Ortpe3ok pasaeneH Ha Tpu paBHble yacTu. Ha 3TOT oTpe3ok Hayzauy OpOIIEHBI TPU TOUKH.
Haiitu BepOATHOCTH TOTrO, YTO HA KaXIyK M3 TPEX 4YacTed OTpe3Ka MOoNajaeT Mo OAHOU
TOUKE.

2. W3 smmuka, B koTopoMm 8 Oenbix U 4 4YepHBIX mIapoB, OepyT Haymady 3 mapa. Kakora
BEPOSATHOCTH TOT'O, YTO JIBA U3 HUX O€JIble, a OIUH YEePHBII?

3. U3 konons! B 52 kapTel Oepetcs Hayrad 4 kapTel. HaliTu BEposITHOCTD TOTO, UTO CPEU ITUX
4 xapt OyAyT NpeACTaBIeHbl BCE YETHIPE MACTH.

4. Ha nonke B cay4ailHOM nopsiike pacctaBiieHO 40 KHUT, CpeI HUX HAXOAMUTCS TPEXTOMHUK
A.C.Ilymxkuna. Hekto B341 Hayaauy ¢ Moyiku 5 KHUT. HaliTu BEpOSTHOCTH TOrO, UTO CpeIn
ATUX MATU KHUT €CTh TPEXTOMHUK [lymikuHa.

5. CekpeTHBIX 3aMOK COAEPKUT Ha o0mIel ocu 4 HCKa, KaXIbIi U3 KOTOPBIX pa3JiesieH Ha 5
CEKTOPOB C PA3JIMYHBIMU U paMU. 3aMOK OTKPBIBAETCSI TOJBKO B TOM CIIy4ae, €CIIU TUCKU
YCTaHOBJIEHBI TaK, YTO 00pa3yloT omnpeaesieHHoe yucio. HallTu BeposiTHOCTh TOTO, YTO MpHU
IIPOU3BOJIBHON YCTaHOBKE JUCKOB 3aMOK OTKPOETCH.

dopma oTyeTa: oTueTHAA paboTa



IIpakTHuyeckoe 3ansaTue Ne4
Tema: BbIUUCIIEHHE BEPOSATHOCTH COOBITHS
Henb: HAy4YUTh BEIYUCIIATH BEPOSATHOCTH COOBITHIA
OoGopynoBanme: TeTpaab, pyuka

MeToanyeckue yKa3aHMsl: U3YUYHTE TEOPETUUYECKUU MaTepual, pPEluTh 3aJayd 1o
BapyaHTaM (HOMEp BapHaHTa Ha3HA4yaeT MPero1aBaTeb)
X0/ BbIIIOJIHEHUS :

Teopernvyeckunii MaTepua

Teopema ymHodceHus eeposimuocmeli
Teopema: Beposimnocmb npouzgedenus 08yX He3a8UCUMbIX COObImull PaBHA TPOU3BEICHUIO
BEPOSTHOCTEH ATUX COOBITHI
P(A'B) =P(A)P(B).
Teopema: Bepoamunocms npouszgedeHus O08YX 3A8UCUMbBIX COObIMULl PaBHA TPOU3BEICHUIO
BEPOSITHOCTEN OJHOTO M3 HHUX Ha YCJIOBHYIO BEpPOSITHOCTh JAPYTrOro, BBIYMCICHHYIO B
MIPEJIOKEHNUH, YTO NIEPBOE YK€ HACTYIIUIIO.
P(A B) =P(A)P(B|A).
Teopema cnooicenus 86epoamHocmen Heco8MeCmumMbIX coObIMULL
Teopema: Beposmuocmb cyMMbl HECOBMECMHbIX COObIMuULl PaBHA CyMME BEPOSITHOCTEH 3THUX
COOBITHII:
P(A+B) =P(A)+P(B).
Teopema: Ecin A u B — coBMecTHBIE COOBLITHS, M0
P(A+B) = P(A)+P(B)-P(A ‘B).
BeposiTHOCTBH NPOTHBOIOJIOAKHOTO COOBITHA
Heckonpko coObITHII B JaHHOM OIBITE O0pa3ylOT MOJIHYIO TPYIIY, €Clid B pe3yJibTaTe OIbITa
00513aTeNbHO JOJKHO MOSBUTHCS X0ms 6b1 00HO U3 amux coovimuil, OTCIOAa CIEAyeT, YTO CyMMa
COOBITHI MOJTHON IPyMIbI €CTh JOCTOBEPHOE COOBITHE, BEPOSITHOCTh KOTOPOTO paBHA €IMHULIE.
Teopema: /[Ba mpOTHUBOIOJIOKHBIX APYT APYTY COOBITHS 00Pa3yIOT MOIHYIO TPYIIITY:
P(A)+ P(A4)=1.
Ipumep: CtyaeHT pa3bICKMBAaET HYXKHYIO eMy (popmylly B TpeX CIpaBOYHUKAX. BepoATHOCTH
TOTO, 4TO (opMyJa coaepkuTcs B 1-M, 2-M U 3-M CHpaBOYHUKAX, COOTBETCTBEHHO paBHa 0,6;
0,7; 0,8. HaifTu BeposATHOCTB TOTO, 9TO (POpPMYITa COEPIKUTCS:
a) TOJIbKO B OJTHOM CIIPABOYHHKE;
0) TOJBKO B JIBYX CITPAaBOYHHUKAX;
B) BO BCEX TPEX CIPABOYHUKAX;
I') XOTs ObI B OJJHOM CIIPABOYHHUKE;
1) HA B OJIHOM CITPaBOYHUKE.
Pewenue
PaccmoTpum sneMeHTapHbIe COOBITHS U UX BEPOATHOCTH:

A1 — popmyna Haxoautes B 1-M cipaBounuke, P(4 ) =0,0, P(Zl)z 1-0,6=0,4;
Az — hopMyIia HAXOIUTCS BO 2-M CIPAaBOYHHUKE, P(A2 ) =0,7, P(ZZ): 1-0,7=0,3;
A3 — bopMyIta HaXOUTCSI B 3-M CIIPABOYHHKE, P(A3 ) =0,8, P(A?): 1-0,8=0,2.

BoIpazuMm uepe3 sneMeHTapHble COOBITHS M MX OTPHUIIAHUS BCE COOBITUS a) — 1) U MPUMEHUM
TEOPEMBI CJIOKEHHSI U YMHOKEHHUSI BEPOSITHOCTEH:
a) [lyctb coObiTre A — popMyTa COAEP>KUTCS TOIBKO B OTHOM CIIPABOYHHKE:

A:Al 'A2 'A3 +A1 'A2 ‘A3 +A1 'A2 'A39
Pla)=P(A ) A4) Pl ) P ) P ) Pla ) M) A pla)=
=0,6-0,3-0,2+0,4-0,7-0,2+0,4-0,3-0,8=0,188.

0) [Tycthb coObiTHE B — hopmysia COIEPIKUTCS TOJIBKO B IBYX CIIPABOYHHUKAX:
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B=dy- Ay A+ Ay - Ay - A+ Ay - Ay - A

Jlanee aHaOTMYHO MYHKTY a) MOIYYUM, YTO

P(B)=0,6-0,7-0,2+0,6-0,3-0,8+0,4-0,7-0,8=0,452.

B) ITycth cobbiTie C — popmyna cofepkuTcs Bo BeeX Tpex cnpaBounukax: C = 4, - 4, - 4,

P(C)=P(4,)- P(4,)-P(4,)=0,6-0,7-0,8=0,336.

r) IycTh cobbiTre D — (hopMyIia He COIEPIKUTCS HU B OTHOM CIIPABOYHUKE: D = 4, - A, - A,

P(D)=P(4,)- P(4,)- P(4;)=0,4-0,3-0,2=0,024.

n) ITycte coObiTHE E — popmyiia coiep>XUTCs X0Ts Obl B OJJHOM CIIPAaBOYHHUKE:

J11st BBIYMCIIEHUS BEPOSITHOCTU COOBITHS £ yA00HO BOCIIOIB30BATHCS (POPMYIION:

P(E)=P(4, + 4, + 4,)=1-P(4,)- P(4,)- P(4;)=1-0,4-0,3-0,2=0,976.
Bapuanr 1
[Tokymarens MOXKeT MpuodpecTn akmuu Tpex komnanuii: 4, B u C. HagexHOCTh mepBoi
olleHUBaeTcs 3kcnepTamu Ha ypoBHe 90 %, BTOpoil — 85 % u Tpetbeit — 91 %. UeMy paBHa
BEPOSITHOCTh TOrO, YTO a) TOJIbKO OJHA KOMIIAHHUS B TEUYEHHE rojia CTaHeT OaHKpPOTOM;
0) 1Mo KpailiHel Mepe JIBe KOMIIaHUU 00aHKPOTATCA?
PaGounii 06cmykuBaeT Tpu CTaHKa, padOTAIINX HE3aBUCUMO JPYT OT Apyra. BeposTHOCTh
TOTO0, YTO 332 CMEHY MEpBbIil CTAaHOK HE oTpeOyeT BHUMaHus paboyero, pasHa 0,9, BTopoii —
0,8, Tperuit — 0,75. HailTu BEepOATHOCTh TOTO, YTO 32 CMEHY: a) TOJBKO TPETUH CTAHOK
noTpeOyeT BHUMaHUs; 0) XOTs Obl OJTMH CTAHOK MOTPEOyeT BHUMaHUS pabodero.
B marasun Bonum Tpu mokymnatens. BeposTHOCTh TOro, 4TO KaAbld YTO-HUOYAb KyIHT,
paBHa 0,3. HaiiTu BeposSITHOCTb TOTO, UTO: @) IBa U3 HUX COBEPILAT MMOKYIKH; O) HU OJUH HE
COBEPILIUT MOKYIIOK; B) [0 KpaitHeil Mepe JABa coBepIIaT MOKYIKH.
PanucT TpuKpl BEI3BIBAET KOPPECTIOHIEHTA. BEpOSTHOCTE TOTO, YTO OYIET MPUHST MEPBBIH
BbI30B, paBHa 0,2, Bropoit — 0,3, Tperniti — 0,4. HaliTu BepoOsATHOCTH TOrO, 4YTO
KOPPECIIOH/ICHT YCIBIIIUT BHI30B PAIUCTA.
HaiiTu BeposITHOCTH TOTO, YTO OTKAXYT JBa M3 YEThIPEX HE3aBHUCHUMO PalOOTArOMIMX
3JIEMEHTOB BBIYMCIHMTEIBHOTO YCTPOICTBA, €CJIM BEPOSITHOCTH OTKa3a MEPBOro, BTOPOTO,
TPETHETO U YETBEPTOTO AJIEMEHTA COOTBETCTBEHHO paBHkI 0,4; 0,3; 0,4; 0,2.
Bapuanr 2
BeposTHOCTh MOMYyYNUTh BRICOKUE AUBUCHBI 110 aKIUSIM Ha nepBoM npeanpusituu — 0,2, Ha
BropoMm — 0,35, Ha TpetbeM — 0,15. Onpenennuts BEPOATHOCTH TOrO, YTO AKLIHOHED,
UMEIOIMN aKIUU BCEX MPEANPUITHI, TOJYyYUT BBICOKME MAMBUACHIBI: a)Ha BCeX
NpeanpusTusX; 0) TOIbKO Ha OJJTHOM MPEANPUITUN; B) XOTsI ObI HA OHOM MIPEANPUSTUH.
BepostHoCcTh mOTEpH MHchbMa B MOYTOBOM oTaeieHuu paBHa 0,03, a tenerpammsl — 0,01.
OTtnpaBieHo /1Ba MUChMa M OJHa Tellerpamma. KakoBa BepOSITHOCTH TOTO, UYTO JOMJIET:
a) TOJIBKO TenerpaMma; 0) XOTsi ObI OJTHO U3 OTIIPABJICHUIA?
[Tokymnarens MOXeET MpuodpecTu akiuu Tpex komnanuii: 4, B u C. HagexHoCTh mepBoit
OLICHMBAETCS dKcnepTamu Ha ypoBHE 81 %, BTopoit — 92 % u Tperbeit — 86 %. UeMy paBHa
BEPOSTHOCTH TOTO, YTO a) IBE KOMITAHHUM OOAHKPOTSATCS; O) HACTYHNUT XOTS OBl OJHO
0aHKpPOTCTBO?
Pabounii 06cmy>kMBaeT Tpu CTaHKa, pabOTAIOIIMX HE3aBUCUMO JPYT OT Apyra. BeposTHOCTh
6e30TKa3HO# paboThl epBoro u3 HUX pasHa 0,75, Broporo — 0,85, Tpersero — 0,95. Haiitu
BEPOSATHOCTh TOTO, YTO: a) OTKAXYT JBa CTaHKa; 0)Bce Tpu cTaHkKa OymyT paboTarb
0€30TKa3HO; B) XOTs Obl OJJUH CTAaHOK OTKAKET B paldoTe.
DK3aMEHAllMOHHBIA OWJIET COAEPKUT TPU BOIpoca. BeposSTHOCTH TOro, 4YTO CTYJAEHT
OTBETUT HA NEPBBII U BTOPOIl Bompockl, paBHa 0,9, Ha Tperuil — 0,8. HaliTu BEpOSITHOCTH
TOTO, YTO CTYJACHT CAACT 9K3aMEH, €CIU JUIs 9TOr0 HEOOXOAMMO OTBETHTH: a)Ha BCE
BONPOCHI; 0) MO KpaliHel Mepe Ha JiBa BoIpoca ousera.
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Bapmuanr 3
Arperar uMeeT 4YeThIpe IBUTATENS W CIOCOOEH (YyHKIIMOHMPOBATH, €CIU PabOTaroT IO
KpaliHell Mepe JBa M3 HUX. BeposTHOCTh BBINTH M3 CTposi mepBomy asurarento — 0,01;
Bropomy — 0,02; tpetbeMy — 0,03 n yerBepromy — 0,04. KakoBa BEpOSITHOCTH BBIUTH W3
CTpoOsi arperaty?
[IpennpusitueM mMociiaHa aBTOMAlIMHA 3a Pa3jIMYHBIMU MaTepHallaMd Ha 4YeThIpe Oa3bl.
BeposiTHOCTh HanmuuMsi Hy»KHOTO MaTepuayia Ha nepBoi 6a3e pasna 0,9, Ha BTOpoOit — 0,95,
Ha TpeThel — 0,8, Ha yeTBepTOl — 0,6. HaliT BEpOATHOCTH TOTO, YTO TOJBLKO Ha OJIHOM 0aze
HE OKa)KETCs HY»KHOI'O Marepuara.
B marasun Bonum Tpu mokymnatens. BeposiTHOCTh TOTO, YTO KaXAbld YTO-HUOYIb KyIHT,
paBHa 0,3. HaiiTu BEpOsATHOCTb TOTO, YTO: @) BCE TPHU IMOKYINATENsl COBEPLIAT MOKYIIKH;
0) TOIBKO OJIMH M3 HUX KYITUT TOBAp; B) XOTs ObI OJIMH KyIHUT TOBap.
Ha crnopTUBHBIX COpPEBHOBAaHMSIX BEpPOSTHOCTh II0Ka3aTh PEKOPJAHBIA pe3yJbTar mJis
nepBoro cnoprcmena — 0,5, mist Broporo — 0,3, mist tpetbero — 0,1. KakoBa BepoSITHOCTD
TOTO, 4YTO: a)peKkop] OyAeT YCTaHOBIIEH OJHUM CIOPTCMEHOM; O) pekopa Oyner
YCTaHOBIIEH XOTsI ObI OJTHUM CIIOPTCMEHOM; B) peKOpl HE Oy/IeT yCTaHOBJIEH.
Tpu opyaust CTpENsIOT B 11€JIb HE3aBUCUMO JPYT OT Jpyra. BepoaTHOCTh nomaianus B 1eb
kaxjoro pasHa 0,7. HaliTu BeposITHOCTh MOMAaIaHus B 1I€J1b: a) TOJIBKO OJIHOTO U3 OPY/IUiA;
0) X0Ts1 OB OTHOTO OPYIUSL.

Bapuanr 4
Craniusi METpONOJIUTEHA 000pyI0BaHA TPEMS HE3aBUCHUMO PaOOTAIOIIMMHM 3CKaJIaTOPaAMH.
BepositHocTh 6€30TKa3HO# paboThl B TEUEHHE AHS JUIsl IEpBOro dckanatopa paBHa 0,9, ans
Broporo — 0,95, nns tperbero — 0,85. HailTu BEpOSITHOCTH TOTO, YTO B TEUYEHHUE JIHS
POU30MJET MOJOMKa He 00Jiee OJIHOT0 ACKaIaTopa.
[TpousBeaeH 3anm Mo 1eau U3 Tpex opyauil. BeposTHocTH monajgaHus B 1€JIb U3 KaXA0ro
opyausi COOTBETCTBEHHO paBHbl 0,6, 0,7, 0,8. HaiiTu BEpOsATHOCTh MOPaXKEHUS LETU: a) XOTS
OBl OIMH pa3; 0) TOJIBKO OAMH pas.
PaGounii 00cmy’KrBaeT TpU CTaHKa, padOTAIOIIMUX HE3aBUCUMO APYT OT Apyra. BeposTHOCTh
TOT0, UTO 32 CMEHY IEPBBI CTAaHOK HE MOTpedyeT BHUMaHus pabouero, pasHa 0,9, BTopoit —
0,8, Tperuit — 0,75. HailTu BepoOSTHOCTh TOTO, YTO 3a CMEHY: a) TOJILKO OJHWH CTaHOK
notpedyeT BHUMaHuUs; 0) He 0oJiee IBYX CTAHKOB MOTPEOYIOT BHUMaHUs paboyero.
Tpu cTyneHTa caaroT sk3aMeH. BeposTHOCTh TOT0, 4TO OTAENBHBIN CTYIEHT CIACT 9K3aMEH
Ha «OTJIMYHO», paBHa g nepBoro crynaenra 0,7, aius Broporo — 0,6, aisa tpersero — 0,2.
KakoBa BepoOsSITHOCTh TOTO, UTO dK3aMeH OyJIeT C/IaH Ha «OTIUYHO»: a) ABYMsI CTYJICHTAMU;
0) XOTs Obl OIHUM; B) HU OTHUM?
[To MumieHn MpPOU3BOAATCS TPU HE3aBHCHMBIX BbICTpesia. BeposiTHocTH TomananHus mnpu
NEepBOM, BTOPOM M TpEeTheM BbICTpesiax paBHbl coorBeTcTBeHHO 0,4, 0,5, 0,7. Kakosa
BEPOSTHOCTH TOTO, YTO B MUILICHb MPOU30UIET POBHO OJTHO TOMa aHue?

®opma oTuera: oTyeTHas paboTa

IIpakTuyeckoe 3anaTue NeS, 6

Tema: BeIYUCIICHUE BEPOSITHOCTU CIIOXKHBIX COOBITHI
Heanb: oTpaboTaTh HABBIKK MO BHIYMCICHUIO BEPOSITHOCTEN CIOKHBIX COOBITUI
Oo6opynoBanme: TeTpaab, pyuka

MeToauueckue yKa3aHMsl: M3yYUTE TEOPETHUUECKUU Marepuall, pelIUTh 3adadyd [0

BapuaHTaM (HOMEp BapraHTa Ha3HA4YaeT MpPerno/iaBaTeb)

XOI[ BbBIINIOJIHCHUSA

Teopernyeckuii MaTepuaJl

1. ®opmyJia OJHON BEPOATHOCTH
[Tycth coObITHE A MPOUCXOAUT COBMECTHO C OAHUM U3 coObiTui (runotre3) Hi, Ho,... Hy,

KOTOpbIe 00pa3yloT TMOJHYyK Trpymnmy coOsiTuil. Torma cmpaBemiuBa gopmyia noauou
seposamuocmu codvimus A :
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n
P(4)= XLP(H,)- P(A‘HK),
x=1
rne P(Hx) — BepositHocTh Tumote3sl Hi, P(A | Hx) — ycioBHas BepoATHOCTH A, T.e.
BEPOSITHOCTh TOSIBJICHHSI COOBITHS A TIPH YCJIIOBHH, YTO TTpou3onuia runores3a Hy .
2. ®opmy.aa baiieca
[Tycte BeposiTHOCTH THHOTE3 110 onbiTa Obd P(H1), P(H2),... P(Hs). B pesynsTare omnbita
nosiBuiock coowsitie A . Torma ycnoBuas BepositHocTh P(Hi|A) rumotesst Hi ¢ yderom
TOSIBJICHUS COOBITUSL A BBIUUCISIETCA 110 ghopmyne batieca:

}KHk)-PLAH?) f%Hk)-P@AHK)
A) = =

y P(H,) 1’(A‘}{i) P(4) '
=1

P(H

1

IIpumep. Ha nByX craHkax IpOM3BOAAT OAMHAKOBBIE NETAJIM, KOTOPBIE IOCTYyNAalT Ha
KoHBelep. [Ipon3BoAMTENBHOCTh MEPBOrO CTaHKA B TpU pas3a OoJiblie MPOU3BOIUTEILHOCTU
Broporo. [lepBslii cTraHok naet B cpeaHeM 80% neranell OTIIMYHOTO KadecTBa, a BTOpor —90%.
Haynauy B3dTas ¢ koHBelepa eranb oKa3zaaach OTJIMYHOIO KadyecTtsa. HaliTu BEpOsSTHOCTB TOTO ,
YTO OHA U3TOTOBJICHA HA BTOPOM CTAaHKE.
Pemenue [Tycts coObiTue A - B3sITass HayZady ¢ KOHBEiiepa JAeTanb OTIMYHOTO Ka4eCTBa.
['unotessr:
Hi- nerans U3roroBieHa Ha NEPBOM CTaHKE;
H»- neranb u3rorosiieHa Ha BTOPOM CTaHKE.
BeposaTtHocTh rumnoTes 10 mosiBJIEHUsI COOBITUS A
P(H1)=3/4; P(H»)=1/4.
Y C10BHBIE BEPOSITHOCTH

80% 90%

P(A|H ) = =0.8; P(A|H ) = =0,9.
1 100% 2 100%

BeposatHocTH TOro, 4To B3fAiTasg HayJxady C KOHBEMEpa JETallb OKaXETCS OTIMYHOIO KadecTBa,
T.€. BEPOSITHOCTb COOBITUSL A, BBIUUCISETCS MO (hOpMYyJie MOTHOU BEPOSITHOCTH:

3 1
P(4) == 0,8+ — 0,9 = 0,825.
4 4

Hckomas BCPOATHOCTb TOI'O, YTO B34ATasd JACTAJIb OTIIMYHOI'O Ka4YCCTBA HM3IOTOBJICHA HAa BTOPOM

1

P(H,)- P(A|H,) 0.9

CTaHKe, Beruucisiercs mo popmyne baiteca: P(H,|4) = ~ 0,273.
P(4) 0,825
3. Cxema bepnyum. ®opmyaa bBepuyian

[TycTh MpOM3BOAUTCS N HE3aBHUCUMBIX OJHOTHIIHBIX HCIBITAHUN, B KaKJIOM M3 KOTOPBIX
cOOBITHE A MOXKET MOSIBUTHCS C BEpOSATHOCTHIO P. Toraa BeposSTHOCTh HEMOSBICHUS COOBITUS A,
T.e. P(4) paBHa q=1-p.

BeposatHOCTh TOro, 4TO COOBITHE A MPOU30MAET B TUX N HE3ABUCUMBIX MCIIBITAHUSAX POBHO
k pa3, MOXHO BBIYMCIUTH 110 hopMmyJie BepHyJIn

k k
P(k)=C -p -q
s onpeneneHus BEpOSTHOCTH TOSIBIICHUs COOBITHS A MeHee m pa3 (k < m), 6onee m pa3
(k> m), xots 661 0;tuH pa3 (k >1) U T. . MOTYT OBITH UCIIOJIB30BAHBI (POPMYJIBI:

n—k
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P (k<m)=P,(0)+P,(1)+..+P,(m—1),
P(k>m)=P,(m+1)+P,(m+2)+..+P,(n),
P(k>1)=1-¢"

IIpumep . BexoxkecTs ceMsiH AaHHOro pactenus pasHa 90 %. Haiitu BeposITHOCTB TOr0, YTO
13 YeThIpeX MOCESHHBIX CEMSIH B3OUIYT: a) TpH; 0) HE MEHEE TpeX.
Pewienue

a) Mckomyro BEepOsITHOCTh HaxXOIuM ¢ momotisio ¢popmyisl bepuymmm (14), yautsiBas 4To
n=4,k=3,p=09,g=1-p=0,1.
P,(3)=C2(0,9)(0,1) =4-0,729-0,1=0,2916.

0) «He MeHee Tpex» 03HAYaeT, 4TO U3 YEThIPEX CEMSH B3OMIYT WIM TPH, WIH YeTbipe. Tak
KaK 3TH COOBITUSI HECOBMECTHBI, TO 10 TEOPEME CII0KEHUSI HCKOMasl BEpOSITHOCTh paBHA

P,(k>3)=P,(3)+P,(4)=C;(0,9)(0,1) +C;(0,9)*(0,1)" =0,2916 +0,6561 = 0,9477 .
4. Ilpeoenvnvie meopemut 011 cxemul bepuynnu
Teopema Ilyaccona. (OT™METHM, YTO Ha NPAKTUKE 3Ta T€OpeMa NPHUMEHIETCS MPU 4, <10.

DTO 03HAYAET, YTO P JOJDKHO OBITh OYEHb MAJILIM YUCIOM). Ilycmb umeemcs n He3a8UCUMBIX
UCNBLIMAHULL C BEPOSIMHOCHIbIO P YCNexXa 8 OOHOM UCHLIMAHUU U - 8EPOSIMHOCMbIO HeyOaul.
Tozoa 0115 1106020 PuUKCUPOBAHHO20 M CNPABEOIUBO COOMHOULEHUE
ﬂ/m
Ignm - e—ﬂ
m!
IHpumep. MammHnCTKa eyaTaeT TEKCT, KOTOpbii conepxkut 20000 3nakoB. Kaxpiil 3HaK
MOKET OBITh HalleyaTaH HEMPaBWIHHO C BeposTHOCTHIO ().0004. KakoBa BepOsSTHOCTh TOTO, YTO B
TEKCTE HE MEHEee 3 OIeyaTok?

,rae A =np,

Pemienue. Ecim omeyarky cuMTaTh YCHEXOM, TO K A3TOM 3ajJadye MPUMEHHMa CXeMa
beprymmu ipu p=0.0004, n=20000. T1lockonbky A=np=4§, TO MOXHO HCIIOJIb30BaTh MPEACIbHYIO
teopemy Ilyaccona. I[Tostomy, nCKOMas BEPOATHOCTE pasHa [-P,’- P,- P,’=1-¢%- 8§ e®-(64/2) e
8= 1-41 3=0.986.

Humezpanvnaa meopema Myaespa-Jlannaca. [lycmos umeemcs n He3a8uCUMbIX UCHbIMAHUL
¢ geposmHocmyuio ycnexa p, 0<p<l, 6 oOHoM uchvimanuu u q=1—p - 6epPOAMHOCHbBIO
Heyoauu. Benuuuna p He 3asucum om n. Toeda .0ns at00bIX GeujecmeeHubix uucen a<b npu

n—
m—np

npq

P(a<

<b )=®(b)- D(a).

3aech @(x)z% j eV 2dy - ¢pynkuus Jlamnnaca, 3Ha4eHHs] KOTOPOM 3a/1aHbl B TaOIUIAX.
2 .

Ipumep. [Tpu poxxnennn pedbeHka BEPOSTHOCTh POXKACHNUA Manbuuka paBHa (.572. Haiitu
BEPOSITHOCTB TOT0, YTO cpenu /000 HOBOPOKACHHBIX MAIBYMKOB POJUTCS OOJbILE, YEM JIEBOYEK.

Pemienne. Ilycte A — 3T0 coOBITHE, COOTBETCTBYIOIIEE BOMPOCY 3a/Jayu, m — 3TO YUCIO
POKJIEHHBIX MabuuKOB. HeTpyaHo Bunets, uro P(4) = P(m>500). Ilockonbky n=1000 MOXHO
CUMTATh JOCTAaTOYHO OOJBIIMM, TO TPUMEHHUM HHTErpalbHyl0 TeopeMy Myaspa-Jlamnaca,
COTJIACHO KOTOPOi

m-—n 500-512
P4)=P("=2 >

Jwa 250

3amanme: penyrTe 3aj1a4u

)=1-®(=0.757) = 1 — (1- ©(0.757) = D(0.757) = 0.775.

BapuanTt 1
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Ha kaxxnom u3 Tpex craHkoB uirotoBwid mno 100 oxHotunHbix netaneidl. Bee neranu
CIIOKMJIM B OJMH SIIIKK. VI3BECTHO, YTO MPOIYKIIHS MEPBOTO CTAaHKA COAEPXKUT B CPETHEM
3% Opaka, a 2-ro u 3-ro craHkoB 1o 2% Opaka. HailiTu BEpOSTHOCTH TOTrO, YTO B3sITas
HayAady U3 SIIUKa JeTallb OKAXKETCs] HAOpaKOBaHHOM.

[Maptuss cocrout u3z 70% BEHTUIATOPOB pHKCKOro 3aBojga U 30% BEHTUISATOPOB
MOCKOBCKOTO 3aBojia. [l BEHTWIATOpa PHIKCKOIO 3aBOJA BEPOSTHOCTb, BBIAEPXKATh
rapaHTUHHBIN cpok paBHa 0,92, 111 BEHTWIATOPOB MOCKOBCKOI'O 3aBO/A 3Ta BEPOATHOCTh
paBHa 0,95. Haynady B3sThI M3 MApTUM BEHTWIATOP BBIAEPXKAJI T'APAHTUMHBIA CPOK.
Haiitu BEpOATHOCTB TOr0, 4TO BEHTUJISITOP MOCKOBCKOT'O 3aBOJA.

Ha cbopky nocrynwmio 1000 uznenuii ¢ nepsoro aBromara, 2000 co Broporo u 2500 c
tperbero. Ilepswiit aBTomar maetr 0,3% Opaka, Bropor — 0,4%, Tpetuii - 0,2%. Haiitu
BEPOSITHOCTH TIOTa/IaHusI Ha COOPKY OpaKOBaHHOM J1eTau.

B Gartapee u3 10 opynuii umeeTcsi 0JTHO HENPUCTpPENIHHOE. BeposTHOCTH monagaHus u3
Hero paBHa 0,25. OcraybHble OpYyAMs, NPUCTPEIISIHHBIE C OJAMHAKOBOW BEPOATHOCTHIO
nonaaanus pasHout 0,6. [IpousBeaeH oauH BBICTpEN, B PE3YJIbTATE YETO LEb MTOPAXKEHA.
KakoBa BepOATHOCTb TOr0, 4TO BBICTPEN CHEJIAH U3 HENPUCTPEISHHOTO OPYAUs?

UYro BeposiTHEE: BBIMIPATh Y PABHOCWJIBHOIO IPOTUBHUKA HE MEHee 3 mapTuil U3 4 uim He
MmeHee 5 u3 8?7

B teuenme roma 3a MHOMBHAYyadbHOM KOHCYJbTAllMEW MO MaTeMaTHKe oOpalaroTcs B
cpeaneMm 40 % cCTyAaeHTOB-IEPBOKYPCHUKOB. HaliTh BEpOSITHOCTH TOrO, YTO B JAHHOM
yueOHoM roay u3 800 CTyIeHTOB 3TOro Kypca 3a KOHCyJbTalued oOpaTsaTcs:
a) 350 genoBek; 0) He MmeHee 340.

Bapuanr 2

[TepBoiii cTaHok mpousBoauT 45% Bcex 00NITOB, a BTOpoit - 55%. B mpoaykiuu nepBoro
cTaHka Opak cocrapisieT 2%, a B IpoAyKIuu BToporo - 3%. KakoBa BepoOATHOCTb, UTO
CITy4aitHO B3SIThIN OOJIT OKaXKETCS TOTHBIM?

[IpoTUBHUK TIPUMEHSICT CaMOJICTHI ISITH THUIOB. FI3BeCTHO, YTO Ha JaHHOM YYacTKe
¢bpoHTa COCPEIOTOYEHO TMPUMEPHO PABHOE YHUCIO CaMOJIETOB KaXJIOTO THIIA.
BepositHoCcTH cOUTH caMOeT MpH MPOXoAe HaJl 0OOPOHUTENLHON 30HOW COOTBETCTBEHHO
paBubl s Hux 0,6; 0,3; 0,2; 0,1; 0,1. Camoner mpoTUBHUKA, TPOPHIBABIIMICS Yepes
000pOHUTENBHYIO 30HY, cOUT. YeMmy paBHA BEPOSITHOCTh TOTO, YTO 3TO CAMOJIET MEPBOTO
THIa?

B rpynne cnoprcmenoB 20 JIBDKHUKOB, 6 BenmocuneauctoB u 4 OeryHa. BepositTHOCTh
BBINIOJIHUTh HOPMY MAacTepa cropTa paBHa: Juis jJbbkHUKA 0,9, mig Benocuneaucra 0,8 u
st 6eryna 0,75. HailiTu BepOATHOCTH TOTrO, YTO CHOPTCMEH,  BBbI3BAHHBIN HayJauy,
BBITNIOJTHUT HOPMY MacTepa CropTa.

Ha nepBom cranke oOpabarsiBaercs 80% Bceit nmpoaykuuu, a Ha BTopoM — 20%. IlepBbrit
CTaHOK JaeT 99% kauecTBEHHOM MPOIyKLUHH, a BTOpou - 96%. IlpoBepeHHoe uznenue
OKazajioch OpakoBaHHBIM. KakoBa BEpOSTHOCTH TOTO, YTO OHO 00OpabaThIBaIOCh Ha
BTOPOM CTaHKe?

Kaxxnoe u3 8 mpeanpustvii oTpaciu BBIIOJHSAET MECAYHBIM IJIaH C BepoATHOCTHIO 0,9.
Haittu BeposSITHOCTH TOT0, UTO B KOHIIE MECSIIA IUIAH BBIMTOIHAT 6 IPEANPUSITHH.

BeposTHOCTh MoOpakeHusi MUIIIEHU MPU OJHOM BhICTpene paBHa 0,9. HaitTu BeposITHOCTH
Toro, 4ro npu 100 BeicTpenax muieHb OyAeT mopaxeHa: a) poBHO 86 pas; 0) Gonee 90
pas.

Bapuanr 3

[TpuGop Moxer paborath B nByX pexkumax. Hopmanbnbili pexum HaOmomaercs B 80%
BCEX ClIly4yaeB, HEHOpMaJIbHbIH - B 20%. BeposTHOCTH BbIX0/1a MprOOpa U3 CTPOsi 3a BpeMst
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t B HOpManpHOM pexume paBHa 0,1, a B HeHopmansHOM - 0,7. Haiitu nonnyro
BEPOSATHOCTB BBIXOJIA U3 CTPOs prbopa 3a Bpem t.

Cpenu moctynaromux Ha cOOpKy AeTalieil ¢ mepBoro aBromara -1% OpakoBaHHBIX, CO
BTOpOro aBromara - 2%, ¢ tpersero - 2%, ¢ uerBeproro - 3%. IIpousBogurenbHOCTH
aBTOMATOB OTHOCATCS, Kak 4:3:2:1 cooTBeTcTBEeHHO. B3sTas Haygauy aetaib okas3anach
cTanaapTHo. Haltu BEpOSTHOCTH TOr0, 4TO €€ M3rOTOBUJI TPETHUM aBTOMAT.

OnuHakoBbI€ AE€TaNM M3TOTOBISIOTCS Ha Tpex craHkax: 25% Ha nmepBoM, 30% Ha
BTOpOM U 45% Ha TpeTheM. B mpoaykiiuu cTaHKOB Opak COCTaBIISET COOTBETCTBEHHO 4%,
3%, 2%. Kakoa BEpOATHOCTb, YTO CIy4ailHO B34Tasl IE€TAJIb OKAXKETCS CTAaHAAPTHON?

B MoHTa)XHOM 1ieXe K YCTpOWCTBY MNpHUCOEIMHSAETCA 3JeKTpoaBurarens. Ha ckiane
uMeroTces aekTpoapurarenau 3aBojioB Nel, No 2 u No3 cooTBeTCTBEHHO B KoJinuecTBe 19,
6 u 11 mTyk, KOTOpBIE MOTyT O€30TKa3HO paboTaTh A0 KOHIA TapaHTUHHOTO CpOKa
COOTBETCTBEHHO ¢ BepositHocTsimu 0,65, 0,76 m 0,71. PaGoumit Oeper ciydaitHO
AJEKTPOABUTATElb U MOHTHPYET €ro K yCTpoucTBY. HalTu BEpOSATHOCTH TOro, 4TO
CMOHTHPOBAHHBIM ¥ 0€30TKa3HO paloTalmMi [0 KOHIA TapaHTUHHOTO CpoKa
3JIEKTPOABUTATENb MOCTaBJIECH 3aBOJ0M Ne [, 2 unu 3.

KakoBa BeposSTHOCTH TOTO, YTO IPH OPOCAHMH CEMH HIPAIBHBIX KOCTEH IIecTepKa
BBITIAJIET TPYKIbI?

[IIBeitnast ¢abpuka BbIMycKaeT B cpeaHeM 96 % NpoayKIMK OTIIMYHOTO TKAayecTBa. 3a
cmeny cumuTo 150 kocTromoB. HaiiTu BEpOSITHOCTH TOrO, YTO IPHU MPOBEPKE CPEAM HUX
OKa)XKyTCsl OTJIMYHOTO KauecTBa: a) 146 KkocTioMoB; 0) He MeHee 146 KOCTIOMOB.

Bapuanr 4

B nepBom smmuke copepxkutcs 20 geraneid, u3 HUX 15 craHgapTHbIX, BO BTOpoM - 30
neraneil u3 HUx 24 craHgapTHBIX, B TperbeM - 10 geraneil, u3 HuUX 6 CTaHJAPTHBHIX.
Haiiti BeposTHOCTH TOTO, UYTO HayJady B3ATas JETajlb W3 MPOU3BOJIEHO BBIOPAHHOTO
SIIIMKA OKa3ajaach CTAHAAPTHOM.
B marasuH noctynuinu 3aBoJHbIE MalmIMHBI ¢ Tpex (¢adpuk: 150 MammH c nepBoi
¢dabpuku, 200 mamuH co 2-it u 250 mammH ¢ 3-ii. BeposiTHOCTh TOro, uTO Mrpyuika 1-if
¢dabpuku He umeet Opaka, pasHa 0,7, i 2-it pabpuku 3Ta BeposTHOCTH paBHa 0,8, a s
3-i1 - 0,9. Haypauy kymieHHass B Mara3uHe MaildHa oOKa3aiach OpakoBaHHoOW. Kakopa
BEPOSITHOCTH TOTO, YTO OHA M3rOTOBJICHA Ha 1-Hiadpuke?
[lepBsrit nex BoimyckaeT 80% MpoayKIKMU NEPBBIM COPTOM, a BTOpoH 1ex — 85%. B smmke
Haxoautes 20 u3nenuii neporo nuexa u 10 uzaenuit BToporo nexa. KakoBa BEposiTHOCTb
TOT0, YTO HayJlauy BBIHYTOE U3 SIIIUKA U3JE]INe OKAXKETCS MEePBOCOPTHHIM?
[Tonyuens! Tpu nmapTuu u3aenuid oaHOro obpasiua. B mepBoi maptuu - 20%0pakoBaHHBIX
U3JeNUi, a B JABYX OPYIHX - JecAtas 4YacTb. V3 MpPOM3BONBHO BBHIOpPAaHHOW NapTUU
M3BJIEUEHO OpakoBaHHOE wu3jaenue. HallTu BEpOSITHOCTH TOTrO, YTO OHO H3BJIECYEHO W3
MapTUX C HAUOOJIBIIIUM MPOIEHTOM Opaka.
Bpocatot 19 monet. Kakoe uncno BeinaBiimx repoos 6omee BeposiTHO: 10 mmu 9.
B cpennem 35 % CTyIeHTOB cHAIOT 3K3aMEH IO MaTE€MaTUKE Ha OLICHKH «XOpOILIO» M
«otnuyHo». KakoBa BepoATHOCTH TOro, uto w3 100 uenmoBek, CHAIOIMMX SK3aMEH IO
MaTeMaTHKe, TaKhe OIICHKHU Moyyart: a) 42 yenoBeka; 0) ot 25 no 40 uenoBek?
dopma oTyeTa: oTueTHAA padboTa

IIpakTuyeckoe 3ansaTue Ne 7
Tema: nmocTpoenue 3aKoHa pacnpeenenus u pynkius pacupeneneuus JICB.
Heab: orpaboTaTh HABBIKM TI0 TIOCTPOCHHWIO 3aKOHA paclpeicsieHus ©u (QyHKIUN
pacopenenenus JCB.
OO0opynoBanme: TeTpajb, pyuKa
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MeToauueckue yKa3aHMsl: M3yYUTE TEOPETUUECKUU Marepuall, pelIuTh 3aJadyd [0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT IMPerno1aBaTeb)
XoJ BbINOJIHEHUS

TeopeTnueckuii MmaTepua

Onpenenenne: Cnyuainoin eenuuuHoll HA3bIBACTCS BEIMYMHA, KOTOpas B pe3yJbTare
OTIBITA MPUMET OJIHO M TOJIBKO OJIHO BO3MOXKHOE 3HAUYECHHUE, IIPU ATOM 3apaHee HEM3BECTHO, KaKOe
UMEHHO.

Onpenenenne: /[uckpemnoii Ha3bIBAIOT CIyYalHYIO BEIUYHMHY, KOTOpas MPUHUMAET OT-
JeTbHBIE, N30JTUPOBAHHBIC 3HAYCHHUS.

Onpenenenne: 3akoHom pacnpeneienusa /[CB Ha3pBaeTCs COOTHOIIEHHE MEXIy €€
BO3MOKHBIMU 3HAYCHHUSIMH U MIX BEPOSTHOCTSAMHU (T. €. BEPOATHOCTSMHU, C KOTOPHIMH CITy4aiHast
BEJINYHMHA IPUHUMAET 3TH BO3MOKHbIC 3HAUCHUS).
3aKkoH pacmpeneseHus: MOXKeT ObITh 3a7aH hopmynoi (popmyiel bepryim, [Tyaccona u ap.),
TabyuLen Wik rpagukoM, a Takke PyHKIMel pacupeneaeHusl.

Xj X1 X2 Ce Xn

P; p1 p2 Ce Pn
Ha3bIBACTCS 3AKOHOM WJIM PS/IOM pacnpefeaeHus JUCKPETHOM CJOYYAHHON BeJIMYHUHBI.
IIpumep 1. [TocTpouts psin pactpeneneHus Cily4aiiHOM BEJIMYUHBI & - YKCIIa BBINIAICHUN OpJia

MIpH TpeX MoAOpPaChIBAHUSIX MOHETHI.
Pemenne. Cnyyaiinas BeIMunHa & MOXKET NPUHATH YEThIPE pazauyHbix 3Hadenus: 0, 1, 2, 3.

Haiinem BeposTHOCTH 3THX 3Ha4YeHM 110 hopmyne bepryuu:
=0 PX=x)=Cl(1/2)-(1/2) =1/8
x,=1 PX=x,)=Ci1/2)-(1/2) =3/8
x,=2 PX=x)=C1/2)"-(1/2) =3/8
C

)
x4)

x,=3 Plx=x,)=C1/2)-(1/2) =1/8
CrenoBaTenbHO, pSl paclpeIeICHHUS:
X 0 1 2 3
P 1/8 3/8 3/8 1/8

Onpenesienne: OyHkuend pacnpeaeeHus CIIy4aliHOW BEIUYMHBI X HaspiBaeTCs

byHKIMA r (x ) =P (X <X ), OTIpe IeNIoNIas BEPOATHOCTD TOT0, UTO CIydaiHas BeMMUMHA X
MpUMET 3HAa4YeHUE, MEHbIee X .
Ilpumep: Cnyuaiinasg BenuunHa X 3ajaHa GyHKIMEH pacnpeeeHus
X 1 2 3 4
p(x)]0,2 0,3 |P; 0,1
Haiitu BepositHocTh  p3. [locTtpouts ¢QyHkuuio pacnpenenenus. HailTu uyumcimosie
XapaKTEPUCTHUKHU C.B.
Pemrenue:
IIpoBepuM TOXAECTBO S p =1

=

0,2+0,3+p3+0,1=1.

p3=0,4.

[TocTpoum GpyHKIUIO pacrpeaeeHus 3TONU CIydyailHOW BETUYUHBI.
Nmeem:
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npu x<1 F(x)=P(X <x)=P(D)=0;
npu 1<x<2 F(x)=P(X<x)=P(X=1)=0,2;
npu 2<x<3 F(x)=P(X<x)=P(X=1,X=2)=0,2+0,3=0,5;
npu 3<x<4 F(x)=P(X<x)=P(X=1,X=2,X=3)=0,2+0,3+0,4=0,9;
npu x>4 F(x)=P(X<x)=P(X=1,X=2,X=3,X=4)=0,2+0,3+0,4+0,1=1.
0, x<1;
02, 1<x<2;
F(x)=40.5, 2<x<3;
09, 3<x<4
1, x> 4.
3anaHne: pemnTe 3aga41
Bapuanr 1
1. CayudaiiHasi BeTMYMHA NOAYUHSIETCS 3aKOHY paclpeeieHus
X 1 2 3 4 5
px)[0,1 03 |0,05 [Py 0,2

Haiitu BepostHOCTh p4. [locTpouts QyHKIIMIO pactipeneneHusl.
2. CocTaBuTh psj pacnpeaesieHus cly4ailHON BETUYMHBI — YUCIIA OTKAa3aBLUIMX NpUOOpPOB 3a

BpEMsi HUCIIBITAHHMS Ha HAJAEXKHOCTb, €CIM HUCIBITAaHWIO TojBeprajiock 4 mpubopa, a
BEPOSITHOCTh OTKa3a Kaxaoro pasHa 0,2.

DK3aMeHaTop 3a7aeT CTYACHTy He O0oJiee YEeTBHIPEX JOTOJHUTENBHBIX BOIPOCOB.
BepostHOCTh TOTO, YTO CTYJIEHT OTBETUT Ha JIt0OOU Borpoc, paBHa 0,9. [IpenogaBarens
IpeKpailaeT 3K3aMEeHOBaTh CTYJEHTa, KakK TOJIbKO CTYJIEHT OOHapyXHUT HE3HaHHE
3ajaHHOro Bompoca. COCTaBUTh psii pacupeiesieHHs] CIIy4allHOM BEIMYMHBI - 4YHCIIa
JIOTIOJTHUTEIIBHBIX BOMIPOCOB, 3a/IaHHBIX CTY/ICHTY.

4, CnyqaﬁHHe BEJIMYUHBI X U Y MOTUUHSIOTCS 3aKOHAM ACIIPCACIICHUA

X

1 |2 [3 |4 y o 1 [2 |3

p(x)

0,3]03]/0,1]0,3 p(y) 0,303 0,2 02

[TocTpouTs psia pacupeneneHus CIIy4anHOW BETUYUHbl X+Y.

Bapmuanr 2

1. CnyyaitHas BennuuHa X 3aaHa GyHKIUEN pacripeieneHus

X

1 3 5 7 9

p(x)

0,25 [ 0,1 |P3 P4 0,2

Haiitu BeposiTHOCTH D3, p4, €ciiu p3=2ps.IlocTpouTs QyHKLIMIO pacipeaeneHus..
2. barapess cOCTOMT M3 TpeEX OpYIHUN. BeposarHoctn nonaganus B LENb NPU OJHOM

BBICTpesie U3 1-ro, 2-ro, 3-ro opyausi paBHbl cooTBeTcTBeHHO 0,5; 0,6; 0,8. Kaxkmoe u3
OpYIIMil CTpensieT MO HEKOTOpPOMl uenu oauH pa3. llocTpouTs psa pacnpeneneHus
CITy4allHOM BEJIMYMHBI YUCJIA MONAJaHUH B LETb.

[llecth OMHOTUMHBIX MPUOOPOB  HKCHBITHIBAIOT HA  MEPETPY30YHBIX  PEKHUMAX.
BepositHoctu 1111 kaxkgoro mpubopa mnpoitu ucnbiTaHue paBHbl 0,7.  McnblTanue
3aKaHYMBAECTCS TOCIE BBIXOAA W3 CTpos mepBoro ke mpubopa. IlocTpouts psin
pacrpeneneHus Yucia Nporu3BeIeHHBIX UCIIBITAHUI

4. Crydaiineie BennuuHbl X ¥ Y 3a1aHbl QYHKIMSIME pacpeaeacHHsI

X I [2 |3 5 y 0 1 4 5
px)10,2]104 10,2 0,2 p(y) 0,2 104 |0,15]0,25
[TocTtpouTts GyHKIMIO pactipeieNiCHHs CIIy4yaHON BeTUYuHbl X+Y.
Bapmuanr 3
1. Cnyyaiinas BennuuHa X 3ajaHa QyHKIUEH pacrpeaeneHus
X 2 4 6 8 10
px)|10,1 02 |P; 0,3 [0,1
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Haiitu BepositHOCTS p3. [locTpouTh QyHKITHIO pacripeeieHus.

2. Tlaptus, HacuuThiBatomas 20 u3genuii, comepkuT 5 OpakoBaHHBIX. I3 sTol mapTuu
ciy4aitHeiM 00pa3oM B3aTO 4 uznenus. TpeOyeTrcss MOCTPOUTD Psiji paclpeieieHHs Yucia
OpakOBaHHBIX M3JIEJIHH, COAEpPKAIIUXCS B BEIOOpKE.

3. PabGounii oOcnyxxuBaeT 4 craHka. BeposTHOCTH TOro, 4To B TEYCHUE Yaca, CTAHOK HE
noTpeOyeT BHUMaHUs pabodero, paBHa s 1-ro cranka 0,7, qis 2-ro - 0,75, nns 3-to -
0,8 u nna 4-ro - 0,9. IloctpouTs paa pacnpenesieHHs Cly4ailHOM BEJIMYMHBI - YKCIA
CTaHKOB, KOTOpbIE HE MOTPeOyIOT BHUMaHUs paboyero B TEUCHHUE Yaca.

4. Cayuvaiinbie BenuuuHbl X U Y 3a7aHbl QYHKIHUSIMH pacnpeieIeHus

X 0 1 3 4 y 1 2 4 5
p(x)[0,2 103 ]0.1 0,5 p(y) 0,1 0,4 0,2 0,3
[TocTtpouTts GyHKIMIO pactipeesiCHHs CIy4yaiHON BeTunduHbl X+Y.
Bapuanr 4
1. CnyyaiiHas BeJIMYMHA NOJIYUHSETCS] 3aKOHY pacIipeaeseHus
X 3 6 9 12 15

px)| 0,1 |02 |01 |Ps |02

Haiitu BepostHoCTh p4. [locTpouts pyHKIMIO pactipeeneHusl.

2. HcneIThIBaeTcs yCTpONWCTBO, COCTOSIIEE U3 YETHIPEX HE3aBUCUMO pabOTaIOIIMX IPUOOPOB.
BepostaHoctn otkaza mpubopoB TakoBel: 0,3 ; 0,4 ; 0,5 ; 0,6. CocraButh psn
pacmpeaeneHus YUclia OTKAa3aBIIuX MPUOOPOB.

3. B uexe Opak cocraBisger 5% Bcex uznenuil. CocTaBUTh psii paclpelesieHus dYuciia
OpakOBaHHBIX U3/IEIHMH U3 TPEX B3ATHIX HayAauy.

4. Crydaiinbie BennuuHbl X U Y 331aHbl QYHKIMSIME pacpeaeacHsI

X 1 3 4 6 y 0 1 2 3

px) |02 |02 (03 |03 p(y)| 0,5 [0,1 [02 [02

[TocTtpouTts GyHKIMIO pactipeesiCHHs CTydyaiiHON BeTunduHbl X+Y.
dopma oTyeTa: OTUET, 3aIUTa PAOOTHI.
IIpakTHuyeckoe 3anaTue Ne 8

Tema: BbIYMCIIEHME OCHOBHBIX YHCIIOBBIX XapakTepuctuk JCB.
Heab: oTpaboTaTh HABBIKYU MO BHIUUCICHUIO OCHOBHBIX YHCIOBBIX XapakTtepuctuk JCB.
Oo6opynoBanme: TeTpaab, pyuka
MeToauyeckue yKa3aHMsl: W3YyUYUTE TEOPETUUYECKUM MaTepuall, PEUIUTh 3aJadd IO
BapuaHTaM (HOMEp BapHaHTa Ha3Ha4YaeT MPero/1aBaTehb)
Xo/ BbINOJIHEHUA:

Teopernueckunii MaTepuaJl

1. MaremaTtunueckoe oxunanue /ICB
Omnpenenenne: Mamemamuueckoe oxcuoanue JICB nHaxomurcs o popmyre:

n
M(X) = %xipi
1=

Beposamnocmmubiti cmbicn 3TOT0 BBIpAXKEHHSI TaKOB: MPU OOJBIIOM YHKCJIE U3MEpPEHUHN cpenHee
3HauEHUE HAONIOAaeMbIX 3HAYCHHM BeNMMYMHBI X MPUONIIKAEeTCd K €€ MaTeMaTHYecKoMY
0KUJAHHIO.
Mexanuueckuu cmbici 3TOrO PaBEHCTBA 3AKII0YAETCS B CICIYIOIEM: MATEMAaTHYECKOE 0XKUAAHUE
ecTh abclucca LEHTpa TSHKECTH CHUCTEMbl MaTepuajbHBIX TOYEK, aOCIIMCChI KOTOPBIX PaBHBI
BO3MOYKHBIM 3HAYCHUSIM CIIyYaWHOW BEJIMYUHBI, & MACCHI - X BEPOSITHOCTSIM.

2. ucnepcus /ICB
Onpenenenune: /Jucnepcus CiiydailHOW BEIUYUHBI X €CTh

D(X) = M(X - M(X))
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Jucniepcuto cirydaitHOM BeIMYMHBI X MHOTAA YI00HEE BEIYHUCIIATH O PopMyIie

A(X) = M(X) —(M(X) .
Bepoamnocmubiu cmvicn Jlucniepcusi ciiydailHOM BeIMYUHBI X €CTh XapaKTEPUCTHKA pPacceuBa-
HUSl pa30pOCAHHOCTH 3HAYECHUI CITy4ailHOW BEJIMYMHBI OKOJO €€ MaTeMaTUYECKOTO OXHUIAaHHS.
Jlucriepcus ciy4aiiHOW BEJIMYMHBI UMEET Pa3MEPHOCTh KBaJIpaTa CIIy4YaliHOW BEJINYUHBI.
3. CpenHee KBaJApaTu4ecKoe OTKJIOHEHHUE
st Gonee HArisiAHOW XapaKTEPUCTHKU PACCEMBAaHUSA YyIOOHEE IMOJIb30BAThCSl BEIMYMHOM,
HWMEIOLIEH pa3MEPHOCTh CaMOM CIIy4aliHOM Beau4uHbL. [[03TOMYy BBOAMTCSA IMOHSTHE CPEAHETO

KBaApaTHYeCKOro oTkiaoHeHus: o(X) =\ 4(X) .
Ipumep: Cnyyaiinag BennuuHa X 3ajaHa QyHKIUEH pacmpeaeaeHus

X 1 2 3 4

p(x) |02 03 |P; 0,1

Haiitu BepostHOCTh p3. HaliTu 4nCIIOBBIE XapaKTEPUCTUKH C.B.
PEIIEHUE:

[IpoBepuM TOXKIECTBO ZP =1.

i=1
0,2+0,3+p3+0,1=1.
p3=0,4.
Haiinem uyncinoBble XapaKTEPUCTUKU CIIy4YalHOW BEJIUYUHBI X:
n
M((X) = le.pl.

i=1

M(X)=1-0,2+2-0,3+3-0,4+4-:0,1=0,2+0,6+1,2+0,4=2,4.

JUist BBIYMCIIEHHUS TUCIIEPCUH PUMEHUM hopmyiy: A(X) = M(Xz) - (M(X))2 -
M(X?)=1% 0,2+2%0,3+32:0,4+4%0,1=0,2+1,2+3,6+1,6=6,6.

J(X) = M(X") =~ (M(X))’ = 6.6-(2.4)" =084,

o(X) = J (X)) = \/ 0,84 ~ 0,916,

3amanme: pemure 3a1a4u

Bapuanr 1
1. CayudaiiHas BeIMYMHA NOAYHUHSIETCS 3aKOHY paclpeeiIeHus

X 1 2 3 4 5

p(x)|0,1 |03 [015 |Ps |02

Havitu BeposiTHOCTB ps.HaiiTh 4nCIOBBIE XapAKTEPUCTUKH C. B. X.

2. BeposTHOCTh M3rOTOBJIEHHsS HecTaHAapTHOW aeranu paBHa 0,1. W3 maptum KoHTpoiep
Oeper aeranb JUIS TPOBEPKH Ha KauecTBO. Ecim OHa OKaXXeTCsl HECTaHIAPTHOW, MapTHs
3anepkuBaeTcs. Ecau neranb okakeTcs CTaHAAPTHOM, TO KOHTpoJiep OepeT CleayroIlyio
neranb. Beero nposepsiercst He Oosiee MATH JAeTaneil. BEIUNCINTD YHCIIOBBIE XapaKTePUCTHKU
4uCIla NPOBEPSAEMBIX ACTAJICH.

3. B OuaronpusiTHOM peXKUMe YCTPONCTBO BBIIEPKUBAET TPU NMPUMEHEHHs] 0€3 peryJMpoBOK,
nepes 4eTBepThIM €ro MPHUXOAUTCS pPeryiupoBaTb. B HeOmarompusaTHOM pexume ero
IIPUXOJUTCS PEryJIMpoBaTh IIOCJIE IIEPBOrO K€ NpPUMEHEHUsd. BeposATHOCTH TOro, 4To
YCTPOMCTBO MONajaeTr B OJIaronpusTHBIM pexum, paBHa 0,7, B HeOmarompusatHbeii - 0,3.
PaccmarpuBaercst ciydaiiHasi BEJIMYMHA - YUCIIO NPUMEHEHUN YCTPOMCTBA 10 PETYJIHPOBKH.
Haiiti ee 4uCI0BBIE XapaKTEPUCTUKHU.

4. Tlo 3amaHHON (QYHKIIUU paCHpeNeleHHs] CIy4yallHOW BENMYMHBI HAWTH €€ YHUCIIOBHIE
XapaKTEPUCTUKH:
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0 npu x<-1,
1/4 npu —1<x<2,

F(x)=
3/4 npu 2<x<3,
1 npu x>3.
Bapmuanr 2
1. Cnyuaiinas BenuunHa X 3aaHa QyHKIMEH pacripeieeHus
X 1 3 5 7 9

p(x)| 025 [ 0,1 |P; Ps |02

Haiitu BepoSTHOCTH p3, p4, €CIU p3=2p4. HaliTH unciaoBbIle XapaKTEPUCTUKU CITyYalHOM
BEJINYUHBI X.

2. B ycrpolicTBe, coaepxamiem 6 paauoiiamii (Bce JaMIlbl Pa3iMuHbIE), Teperopena ojHa
namma. C 1enpl0 YCTpaHEHWs HEWCIPABHOCTH HayAady BBIODAHHYIO JIaMITy 3aMEHSIOT
3aBEIOMO TOAHOW M3 3alacHOTO KOMIUIEKTa, TMOCJE Yero cpasy IpOoBEpPAIOT paboTy
ycTpoiictBa. COCTaBUThH psJl paclpeleleHusl Yuciia 3aMeH Jamn. HaiTu yucioBble Xapak-
TEPUCTUKU ITOU CIIy4aHOU BEJIMYHHBI.

3. WcnbIThiBaeTCs HAACKHOCTh 4eThIpex mnpubopoB. Ecmu ouepeaHoil mpubop HE MpoIen
WCIIBITAHKE, TO UCIBITAaHUS NpeKpanatorcs. HallTu 4ucnoBble XapakTEPUCTUKH CIYy4alHOTO
YHClia WCTIBITAHHBIX MPUOOPOB, €CIM BEPOSTHOCTH BBIIEPKATh HUCHBITAHUE MJISI KAXIOTO
npudopa, pasHa 0,9.

4. Tlo 3amanHoM (DYHKIIMU pacipeaesieHus] CIy4ailHOM BETUYMHBI HANTH €€ YUCIIOBBIE
XapaKTEPUCTUKHU:

0 npu x<-3,

1/3 npu —3<x<0,

F(x)=
3/4 npu 0<x<2,
1 npux>2.
Bapuant 3

1. CnyuyaitHas BennunHa X 3ajaHa GyHKIIMEH pacrpeaeeHus
X 2 4 6 8 10

p(x)| 0,1 |02 |P; 03 |01

Haiitu BeposTHOCTS p3.HalTu yncnoBble XapaKTEpUCTUKH C.B. X.

2.

l.

BeposatHocTh M3roToBieHUs HeCTaHAAPTHOU netanu paBHa 0,1. Jljisi mpoBepKr Ha KadyecTBO
OTK Oeper u3 maptuu He Oojee uderbipex netaneld. [Ipum oOHapykeHHWH HecTaHIapTHOMN
JIETAJIA BCS MAapTHs 3aJepkuBaeTcs. HallT 4uCiIOBbIE XapaKTEpUCTUKH YHCIIA MTOABEPTIINXCS
IIPOBEPKE JeTalCH.
[1Tp OMHOTUITHBIX TPUOOPOB HUCHBITHIBAIOTCS MPHU MEPErPy30UHBIX peXUMax. BeposTHOCTh
MPOWTH MCTIBITAaHUE Ui Kaxaoro nmpubopa paBHa 0,85. McneiTaHus 3akaHUMBAIOTCS IMOCIIE
BBIX0/1a U3 CTPOs MepBoro xe npudopa. [loctpouts psan pacnpeneneHus CaydaiHON BeTUYU-
HBI- YHCJIA IIPOU3BEICHHBIX UCIIBITAHUM. HalTu 4ucioBbie XapaKTEpUCTHUKH.
[To 3amanHOM (PyHKIIMK pacmipeesieHus] CIIy4aitHON BETUYMHBI HANTH €€ YUCIIOBbBIE
XapaKTEPUCTUKHU:

0 npu x<-2,

1/4 npu —2<x<],

1/2 npu 1<x<4,

1 npux>4.

F(x)=

Bapuanr 4
CrnyyaliHas BEeIMYMHA IOAYMHAETCS 3aKOHY PACIIPEEIICHUS

X

3 6 9 12 15

px) 0,1 02 o1 |P. |02

Haiitu BeposaTHOCTb p4. HaliTh 4nciioBbIe XapaKTEpUCTUKH C.B. X.
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2. B Hamiem pacnopssk€HUM YEThIpE JIAMIOUYKH, KaXaas M3 KOTOPBIX HMeeT AePEeKT ¢
BeposiTHOCTHIO 0,08. /{7151 oTOOpa 0THOM rOAHON JaMIIOYKH Ka)Kasi: JIAMIIOUYKa BBUHUYMUBACTCS
B natpoH. [Ipu BkItoueHun Toka nedexTHas JaMiodka cpasy ke neperopaer. [locTpouts psn
pacmpeneneHus CIy4ailHOM BEIMYUHBI - YMCIA JIAMIOYEK, KOTOpoe OyaeT MCHpoOOBaHO.
Haiitu ee unciioBbie XapaKTEpUCTHKH.

3. B smuke cemb M3JeNuid, OAHO U3 KOTOpHIX OpakoBaHHOoe. M3 simmka M3BIEKaOT OJHO
u3lleNe 3a JApYyruM, TIOKa He oOHapyxaT Opak. Hailtu uyncrioBble XapaKTEPUCTHKU
CJIIy4allHOM BEJIMYMHBI - YACJIA BBIHYTHIX U3ICTIUMN.

4. Tlo 3amanHOM (DYHKITMH pacmpeaesIeHHs] CIydaiiHON BETUYMHBI HANTH €€ YUCIIOBBIE
XapaKTEPUCTUKU:

0 npu x<-2,

2/5 npu -2<x<-1,
F(x)=

4/5 npu —1<x<0,

1 npu x>0.

dopma oTyeTa: oTUETHAA paboTa
IIpakTueckoe 3ansaTue Ne 9
Tema: nocTpoeHue QyHKIMHU pacrpeaesieHUs U MJIOTHOCTU paclpeeeHUs
Heab: oTpaboTaTh HaBBIKK MOCTPOCHUS (PYHKIIUU TUIOTHOCTH M MHTETPAIbHON (DYHKIIMH
pacnpeeseHusl.
OO0opynoBanme: TeTpaab, pyuKa

MeToauuecKkue yKa3aHHMsl: M3yYUTE TEOPETHUUECKUU Marepuall, PEelIUTh 3aJadyd [0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MPerno/1aBaTeb)
X0/ BbINOJIHEHHS:

Teoperuuecknii MaTepuall

Omnpenenenne: O@ynkuus F(X) Ha3biBaeTca ynkuyuen pacnpedenenusa C.B.X WU
UHmMeZPanbHOoU PyHKyue.
Hampumep, 3nauenue ¢ynkunn F(X) mpu X=2 paBHO BEPOSATHOCTH TOTO, 4TO C.B. X B
pe3ynbTaTe UCTIBITAaHMS PUMET 3HaYeHUe, MEeHblIlee ABYX, T.e. F(2)=P(X<2).
Omnpenenenne: C. B. Ha3bIBaeTcs Henpepuienou (HCB), ecniu ee dyHkuusa pacnpenenenus F(x)
SIBIISIETCS] HETIPEPHIBHON (DYHKITHEH.
Ceoticmea yukyuu pacnpeoeieHus:
1. F(x)- neyOniBatomas pyHKITHS;
5 lim F(x)=0. lim F(x)=1.
X—>—00 > X—>o >

3. P(a<X<g)= F(8)-F(a).

Omnpenenenne: Oynkius f(x)= F'(X) Ha3pIBaeTCs niaomuocmuio pacnpeoenenus BEpOSTHOCTEN
HCBX.
3Has MIOTHOCTH pactpeneneHust f(x), MoxkHO HaiitTu ¢yHKUMIO pacnpenenenus F(x) mo

bopmyine

o= /@t

Ipumep:
JlaHa MIIOTHOCTH pacipeaeIeHNs CIIyYailHON BEIMYUHBI X:

0 npu x<0,
f(x)=14x* npu 0<x<2,
0, npu x>2.
TpeOyercst:
a) HallTU napameTp A;
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0) pyHKIMIO pacnpeeneHus CIy4YaiiHOW BEIMYMHBI X
B) TOCTPOUTH rpaduk GyHKIMH pacrpeecHus;
') HalTH BEPOSITHOCTh NOMAIaHUs CIIy4allHOW BeTMYMHBI X B MHTEpBaJ (1/ 2; 1).

Pewenue:
a) [lapametp A4 mnonbGepem Tak, 4YTOOBI BBIMOJHJIOCH CBOMCTBO (2) TIJIOTHOCTH
pacnpeeneHus:

+0

If(x)dle-
i S
[f(x)dx=[Axdx=4"— =Z4> A=
—o0 0 30 3 3

Otcroma 4 — 3.
8

0) @yHKuuIo pacnpenenenus F(x) OyleM UCKaTh HA KaXIOM MHTEPBAJIE OTACIBHO.
Jnst 3nauennit x <0

F(x)= j f(t)dt=0>

—00

Jls 3HayeHnit 0 < x < 2

F(x)= Tf(t)dt = )fizzdt i
—o0 0 8 8 0
Jlnst 3HayeHuit x > 2
x 23 4 2 53
F(x)= tidt=|=t"dt=—| =—=1-
()= S =]3 = 7
0 npu x<0,
Taxum ob6pasom, 3
Flx)= ry npu 0<x<2,
I, npu x>2.
B) ['paduk sT0it HpyHKIIMN M300paKeH Ha PUCYHKE.
#F(x)
| I
0 ! ) X

r) BepostHocTh nonananus ciaydaiiHoil BenuuuHbl X B MHTepBan (1/2;1) BBIYMCIAEM MO

dbopmyie:
Pla<X<pB)=F(B)-F(a):

P@<X<1J:F(1)_F(1j=x31 117,

2 8, & 064 o4

[Tpw =T0M pasoleeM 00IACTE MHTSTPHPOEAHEA Ea TPH YaCTH, EaE 3T0 CIETAHD
E BREIpa#cHHH 11 fx):

M(E) = | xl0ahe + [x%xa’ﬁ: + [ x0ahe = %1‘— =

L 02

[=]

3amanme: pemunre 3a1a4u



BapuanTt 1
1. Jlana mioTHOCTH pacmpeaeneHus f(x) canyqdaitHoW BeTUYUHBI X.

0 npu x<-1,
f(x): c(x+1) npu —1<x<0,
0, npu x>0.
a=-1,8; f=0,6.
Tpebyercs:
a) HATHU napameTp c;
0) pyHKIMIO pacnpeeneHus CIy4aiiHOW BEIMYMHBI X

B) OCTPOUTH rpa@uKku (GYHKIUU pacHpeIeICHUs] U IJIOTHOCTH  paclpe/eIeH s,
r

) BEPOSITHOCTh MOMAIaHMs CIIy4YalHON BeTUYMHBI X B MHTEPBaI (a; ,B)
2. C.B. X 3amana QpyHKIUEH pacrpeaeneHus

0, x<lI
2 —
F(x)= , 1<x<2;

1, x>2.
a) Haiitu f(x), M(X), 1(X).
b) Iloctpouts rpaduku pyskiui f(x), F(X).
¢) Bwruucauts P(1,5<X<2.5).

Bapuanrt 2
1. C.B. X 3agana QyHKIMEN pacnpeneaecHus

0, x(0;
F(x)=<x(2-x), 0<x<1;
1, x>1.
1) Haiitu f(x).
2) Hoctpouts rpaduku ¢pyakmmii f(x), F(x).
3) Beruucauts P(0.5<X<1.5).
2. JlaHa TUIOTHOCTH pacmpeaesieHus f(x) cIydaitHOW BETUYHHBI X.
0 npu x<0,
f(x)=4x/5¢ npu 0<x<10,
0, npu x>10.
a=26,2; f=10,5.
Tpebyercs:
a) HATH napameTp ¢;
0) GyHKIHIO pactipeiesICHUs CIIyYaifHON BEJTMYHUHBI X,
B) IOCTPOUTH rpa@uKku (GYHKIHUU paclpeielieHHs U MJIOTHOCTH PaclpeleieHHUs;
') BEPOSITHOCTD MTONAJAAHMSI CITy4YailHON BEIMYMHBI X B HHTEpBal (a ; ﬁ )

Bapuant 3
1. C.B. X 3agana QyHKIMeN pacnpenencHus
0, x<2;
F(x)=4(x-2)°, 2<x<3;
1, x>3.

1) Haiitu f(x).
2) Hoctpouts rpaduku ¢pyakmii f(x), F(x).
3) Beruucauts P(2,5<X<3,5).
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2. Jlana mioTHOCTH pacmpeaesieHus f(x) ciydailHOW BeTUYUHBI X.
0 npu x<0,
f(x)=1c(2-x) npu 0<x<2,
0, npu x>2.
a=12; f=15.
TpeOyercs:
a) HAlTH TapameTp c;
0) byHKIUIO pacnipeieNIeHus CIIy4aifHONW BEJITMYUHBI X;
B) IOCTPOUTH rpaduKku (GYHKIIUU PACTIPEIEIICHHS U TDIOTHOCTH  PaCHpe/IEIICHHS;
') BEpOSITHOCTD MONAIaHMsI CITy4YaiiHON BEIMUMHBI X B UHTEPBAI (a ; ,B )
Bapuanr 4
1. C.B. X 3agana pyHKIMEH pactpenencHus
0, x<0;
x2
F(x)=94—, 0<x<4
16

1, x>4.

1) Haiitu f(x).
2) Tloctpouts rpaduku dpynkiui f(x), F(x).
3) Beruucnurs P(X>3).
2. JlaHa TUIOTHOCTH pacupeaeseHus f(x) caydaiiHOW BETUYHHBI X.
0 npu x<0,
fx)=42x/c npu 0<x<5,
0, npu x>5.
a=13; p=3,7.
Tpebyertcs:
a) HATHU apameTp c;
0) pyHKIMIO pacnpeiencHus CIyYaiiHOW BEJIMUYMHBI X
B) IOCTPOUTH rpaduKku (HYHKIIUU PACTIPECICHUS U TFIOTHOCTH  PacHpe/IeICHHUS;
I') BEpOSITHOCTD MOMAa/IaHus CIIy4yaiHOUM BeIMYUHBI X B UHTEpBAI (Ot ; B )

dopma oTyeTa: oTueTHAA paboTa

IIpakTueckoe 3ansaTue Ne 10
Tema: Beruucnenue xapakrepuctuk HCB
Heanb: HAyuuTh pemiaTh 3aa4u C UCMOJIH30BAHUEM OOJBIITUX YUCEN.
Oo6opynoBanme: TeTpaab, pyuka
MeToauueckue yKa3aHMsl: M3yYUTE TEOPETHUUECKUU Marepuall, pelIUTh 3adadyd [0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MpPerno/1aBaTelb)
X0/ BbINOJIHEHHS:

Teoperuuecknii MmaTepuaJl

Yucaosbie xapakrepuctukn HCB

MartemaTnueckoe 0:KWIaHUE C.B. X HAXOAUTCS 10 hopmMyIie
o0

M(X) = fxf(x)dx,

—0o0
Jucnepcueii c.B. X Ha3pIBaIOT HECOOCTBEHHBIN HHTETPaT
o0
2
D(X)= [(x=M(X))" - f(x)dx , ©CJIM OH CXOJHTCS.
—0o0

na eviuucnenus oucnepcuu bonee yoobHa credyrowas ghopmyna:

€CJIM CXOJIUTCSI HECOOCTBEHHBIN MHTETPAJL.
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D(X) = Jx* - f(x)dx — (M(X)).

—00
Ipumep. Cnyuaiinas BenuunHa X 3a7aHa INIOTHOCTBIO paclpeieeHus
0 mpu x<0,

f(x)= x—‘llx3 npu 0< x <2,
0 mpu x=>2.

Haiitu matematuueckoe OKUJAAaHUC, TUCIICPCUIO N CPCAHCKBAAPATUIHOC OTKIIOHCHHUC C.B. X.

Pemenne: Bocronb3yemcs ONpeaeIeHUsIMU.

400 2 l 1 l 2 8 8 16
M[X]= dx = (e L) 28 8.
- -LXf(X)x lx(x 4x}x (3x 20" jo 3 5 15
+00 2 1 1 1 2 4
MIX21= [x2 de= [+ x— 2% ldx = 4 o _4
- LXf(X)x .([x (x 4xjx (4x 24" j 3
D[X]=M[X*]- M [x]=2_20_ 44
3 225 225

o{)(]:w/zn)r]::zigl-

3amaHme: penmTe 3a1a4u

Bapuanr 1
1. C.B. X 3agana pyHKIMeN pacrpeneacHus
0, x(0;
F(x)=<4x(2—-x), 0<x<1;
1, x>1.
4) wnaiitu f(x).
5) BBIUMCIUTH YHUCTOBBIE XapPAKTEPUCTUKHU C.B.X.
6) Bbrunciuthb P(0.5<X<1.5).
2. JlaHa TUIOTHOCTH pacmpeaesieHus f(x) caydaitHOW BeTUYHHBI X.

0 npu x<0,

f(x)=4x/5¢ npu 0<x<10, a=062; f=10,5.
0, npu x>10.

TpeOyercst:

1) naiftu nmapamerp c;
2) BBIYMCIHTH YUCIIOBBIE XaPAKTEPUCTUKH C.B.X.
3) BEpOSTHOCTH MOIMAJaHMS CIIy4alHON BETUIMHBI X B HHTEPBAI (a; ,3)
Bapuant 2
3. C.B. X 3amana QpyHKIHEH pacrpeeneHus
0, x<0;
2

X
F(x)=4—, 0<x<4
16

1, x>4.
4) wnaiitu f(x).

5) BBIUMCIUTH YHUCTOBBIE XaPAKTEPUCTUKHU C.B.X.
6) BblUMCIUTH P(X>3).

4. JlaHa TIUIOTHOCTH pacmpeacsieHus f(x) ciydailHOW BeTUYHHBI X.

0 npu x<0, w13 fe3a
f(x)=12x/c npu 0<x<5, ,95 7.

0, npu x>5.
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TpeOyercs:
1) maliTu mapamertp c;
2) BBIYUCIIHUTH YUCIOBBIE XaPAKTEPUCTUKU C.B.X.
3) BEpOSITHOCTH MOMAJaHMs CIIy4alHON BETUIMHBI X B HHTEPBA (a; ﬁ)

Bapuant 3
3. Jana muiotHOCTH pacnpeneneHus f{x) ciydailHOM BeTUYMHBI X.
0 npu x<-1,
fx)=1c(x+1) npu —1<x<0, a=-18 f=06.
0, npu x>0.
Tpebyercs:

1) nailiTu nmapamerp c;
2) BBIYMCIIHUTH YUCIIOBbIE XaPAKTEPUCTUKHU C.B.X.
3) BEpOATHOCTH MONAAAHMS CIIy4YaliHON BEJIMUYMHBI X B HHTEpBaI (a; ﬂ)

4. C.B. X 3amana QpyHKIUEH pacrpeaeneHus

0, x<lI
2 p—
F(x)= , 1<x<2;
1, x>2.
1) naiftu nmapamerp c;
2) BBIYUCIIHUTH YUCIOBBIE XapPAKTEPUCTUKHU C.B.X.
3) BBIUMCIUTH BepoATHOCTH P(1,5<X<2.5).
Bapuanr 4
3. C.B. X 3aaana QyHKIMeN pacnpeneacHus
0, x<2;
F(x)=14(x-2)%, 2<x<3;
1, x>3.

4) Haiitu f(x).
5) Toctpouts rpaduxu ¢pyakiuit f(x), F(x).
6) Beruncnuts P(2,5<X<3,5).
4. JlaHa TUIOTHOCTH pactpeacsieHus f(x) ciydailHOW BeTUYIHHBI X.

0 npu x<0 _ _
’ a=1_2; p=1,5.
f(x)=1c(2—x) npu 0<x<2, p
0, npu x>2.
TpeOyercs:

1) naiftu nmapamerp c;
2) BBIYMCIHTH YUCIIOBBIE XaPAKTEPUCTUKH C.B.X.
3) BEpOSTHOCTH MOIMAJaHMS CIIyYalHON BETUIMHBI X B HHTEPBAI (a; ﬂ)

dopma oTyeTa: oTueTHaA paboTa
IIpakTuyeckoe 3ansiTue Ne 11
Tema: BeIYMCIEHUE BEPOATHOCTEN JIJI1 HOPMAIBHOTO paclpeeieHus
Heanb: oTpaboTaTh HABBIKK BBIUYMCICHUS BEPOSITHOCTEH HOPMAJILHOTO pacipeieseHus
Oo6opynoBanme: TeTpaab, pyuka
MeToauueckue yKa3aHHMsl: M3yYUTE TEOPETUUECKUU Marepuall, pelIuTh 3adadyd [0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MPerno/1aBaTeb)
XoJ BbINOJIHEHUS
TeopeTnuecknii MmaTepua
HopMmanbHoe pacnipenesenue
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HenpepbiBHast cnyuailHas BenuuuHa X UHMEET HopmanwvHoe pacnpeodenenue (Uid
pacnpeoenenue I aycca), eciay ee MIOTHOCTh paclpeiesieHus: UMeeT BUJ:
(x—a)’
. -

— 2072
Sa)=—o—e

[ToctosiHuble @ U o (0> 0) Ha3BIBAIOTCS naApamempamu HOPMAIbHO20 pACHpedeseHusi U
NPEJICTABISAIOT COOOM COOTBETCTBEHHO MaTeMaTHYECKOE OKHJIAaHHWE U CPEIHEKBaJApaTUUYECKOEe
OTKJIOHEHUE CIIy4YallHOU BEJIMYUHBI X, T. €.

M(X)=a> O'(X)ZG' D(X)=c"-

OyHKIMA pacupenesieHuss HOPMAJIbHOM CIIy4YailHOM BEJIMYHUHBI
(t-a)?
207 dt

F(x):o-\/lﬂ Te

cBs3aHa ¢ pyHkiuen Jlaminaca cooTHOIIEHUEM

F(x)z@(x;a]JrO,S'

2

X
! fe 2dr - Gynxuusa Jlannaca, Tabnuily 3Ha4€HMH KOTOPOM MOKHO HaiiTh B
V2IT
MPUIOKEHHUSIX.
3ameuanne: O(x) - pyHkius HeuetHas, T.e. D(-x)=-D(x).
[ToaTomMy 1711 HOpMATBHOW CITy4YaifHOW BEJTMYMHBI CITpaBeiinBa (hopmyia

P(a<X<ﬂ):cD(ﬂ;aj_Q)(“_aj.

(o3

rae @(x) =

BepositHOCTE TOro, 4tro aOCOMIOTHAs BEJIMYMHA OTKJIOHEHHUS HOPMAJIbHOM CllydailHOU

BEJINYMHBI MEHBIIIE [TOJIOKHUTEIBHOTO YKcia O, PaBHA!
P(X —d<5)= 2@(5)
o
B yvactHOCTH,
P(X —d|<30)= 2@(”) = 20(3)~ 0,9973-
o

Otcrona crenyer «npaguio mpex cuzmy»: €ClH CllydaiiHas BelnduHa X UMeeT HOPMAIIbHOE
pacnpenesacHue, TO OTKJIOHEHHE YTOW CIIy4alHOW BEIUYMHBI OT €€ MATEMATHYECKOTrO OKUJaHUs
1o aOCOJIOTHOW BEJIMYMHE HE MPEBBIIIAET YTPOEHHOE CpellHee KBaJpaTU4YEeCKOe OTKIOHEHHE
(3o).

HopmanbHblil 3ak0OH — Haubosiee 4YacTO BCTPEYAIOIIMICS 3aKOH pacHpelesIeHus, OH
SBIIIETCSl TPEJENIbHBIM 3aKOHOM, K KOTOPOMY, IPH OIPEIEIECHHBIX YCIOBMSX, HMPUOINKAIOTCS
IpYTUe 3aKOHBI pacIIpeeICHUs.

IIpumep 1. HopmanbHo pacnipeseneHHas ciiyyaiiHas BeluurHa X 3a7jaHa IIIOTHOCTBIO
(x-6)°

BEPOATHOCTH f(y)_ 1 o 8 - Tpebyercs naiitu:

2271
a) MaTEMAaTUYECKOE OKUTAHUE U JUCIIEPCHIO X;
0) BEpOSITHOCTb TOT0, YTO X IPUMET 3HAUCHUE, TPUHAITIEKAILIEEe UHTEPBAITY (3; 10);

B) BEPOSITHOCThH TOTO, YTO a0COJIFOTHAS BEIMYMHA OTKIOHEHHUS X OT MaTeMaTHYECKOTO OXKUIAHUS
OKa’KeTCs MEHBIIIE 5.

Pewenue.

a) CpaBHMB AaHHYIO (DYHKIHIO C TUIOTHOCTBIO HOPMAJIBHOTO pacCIpeesiCHHs, 3aKIr4YaeM, 4TO
a=6, o =2.Cnenosatensno, M(X)=6, D(X)=2%=4.

6) Bocross3yemest hopmynoit p(g < x < )= @( B- a} B (D( a- a).
o o
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B namem cnyyae a =6, o0 =2, a=3; f=10.
PB3< X <10)= @(%) - @(?j = D(2)- d(-1,5)=D(2)+ D(1,5) = 0,4772 +0,4332 = 0,9104.

3Ha4ueHUs @(2) ¥ @(1,5) onpenenuin o Tabiuie 3HadeHni pynkuum Jlamaca.

B) Bocronbzyemcs popmyioit PQX—a\ <5)= 2¢(5j, rnea=6,0=2,0=>5.
o

5
P(X -6/<5)= 2@(2j =20(2,5)~2-0,4938=0,9876
Ipumep 2: Ommbka M3MEPUTENHHOTO NpHOOpa - CiaydailHas BEJIWYMHA, pAcCHpeesieHHas IO
HOPMAJIBHOMY 3aKOHY, CO CPEIHUM KBaJpaTUUYECKUM OTKJIOHeHHeM 3 Mk. CucremaTuueckas
omunbka nmpubopa orcyTcTByeT. KakoBa BEpOSITHOCTH TOIO, YTO B HE3aBHCHUMOM H3MEPEHHU
ommnOka okaxercs: B uHTepBatie (0 ; 2,4)?
Pemienue: BerunciinMm BEpOSATHOCTh TOTO, YTO B PE3YJITATE U3MEPEHUS CllydaillHas, BeIM4YrHa X
- omrOKa U3MEPUTEILHOTO TIpubopa OyneT nmpuHajiexats naTepBaty (0 ; 2,4):

P(0(X(2,4) = @( 2’43_ Oj — cp(o ; Oj = @(0,8) — @(0) = 0,2881

3nech MaTreMaTuieckoe oxkuganue a=0 (Tak Kak CUCTeMaThdeckas OnrmOKa OTCYTCTBYET, TO
CpellHee 3HaueHUE OMUOKU TIPH OOJIBIIIOM YHCIIe H3MEPSHHUH OyIUT PAaBHO HYIIIO).
®(0)=0, ®(0,8)=0,2881 wnaxoaum no tadmuie Jlammaca.

3amanme: pemure 3a1a4u

Bapuanr 1
1. HopmanbHO pacripeneneHHasi cilydaiiHas BeqnyuHa X 3aJaHa IUIOTHOCTBIO BEPOSITHOCTHU
f(x). TpeOyercs HaiiTH:
a) MaTeMaTU4YEeCKOe OXKUJaHue U Aucnepcuro X;
0) BEpOSITHOCTb TOr0, YTO X PUMET 3HAUCHUE, TPUHAITIEKAILIEEe UHTEPBAITY (a; ﬁ),

B) BEPOATHOCTh TOTO, YTO AOCONIOTHAs BENMYMHA OTKIOHEHHS X —M(X) OKaxeTcs

MEHBIIIE O.
(x-14)?
e 7 a=5; f=24; 5=10.

A (x) 627

2. CpenHee KBaapaTHUYeCKO€ OTKJIOHEHHE OUIMOOK M3MEPEHUS JAIbHOCTU PaJHOIOKaTOPOM
paBHO 25 M, a cucTemMaTuyeckas omuOKa OTCyTCTByeT. OrmpenenuTh BEpPOATHOCTh
MOJIyYCHHsI OIMUOKM W3MEpPEHUsl JadbHOCTH, no aOCONMIOTHOW BENWYHMHE, HE
npeBocxosieit 20 m.

3. Ilpennonaraercs, 4YTO JaJbHOCTh TIOJieTa CHapsAla paclpejiesieHa HOpMajabHO C
MaremarndeckuM oxxkujnanuem 1000 M u cpeHUM KBaJIpaTUYECKUM OTKJIOHEHHEM S0Mm.
Haiitu BeposATHOCTH TOTO, YTO CHapsA AacT nepenet oT 40 10 60M.

4. TlpousBogutcss cTpenb0a MO  HA3eMHOM  LENM CHapsAaMd, CHAa0XKEHHBIMU PaJHo
B3pbIBaTesiMM. HoMuHanmbHasi BbICOTAa MOJpHIBA CHapsA/la, HA KOTOPYIO pacCUUTaH
B3pbIBATEb, paBHa a, HO (DaKTUYECKH UMEIOT MECTO OHIMOKH B BBICOTE,
pacmpesenieHHbIE 0 HOPMAJIBHOMY 3aKOHY CO CPEJHHM KBaJIPAaTUYECKHUM OTKIOHCHHEM
a/2. (cucremarnueckoi omuOku Her). Ecnum  B3pbIBaTenb He cpaboTaeT Hal 3eMieid,
B3pbIBa CHapsia BooOIIe He mpoucxoaut. HallTh BeposSITHOCTH TOTO, YTO MPH CTpebOe
TpeMs CHapsAJaMyd HU OJWH CHapsj HE pa3opBeTcsi Ha BbicoTe Ooinee 1,2 a.

Bapuanr 2

1. HopmanbHo pacripeneneHHasi ciiydaiiHas BenuyuHa X 3ajjaHa IUIOTHOCTHIO BEPOSITHOCTHU

f(x). Tpebyercs HaiiTH:
a) MaTEeMaTHYECKOE OKUJAHHUE U IUCTIEPCUTIO X
0) BEpOSATHOCTH TOTO, UTO X IPUMET 3HAUCHUE, MPUHAISKAIIEEe HHTEPBATY (a; ,B);
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B) BCPOATHOCTb TOI'O, 4YTO a0COJIIOTHAsT BEJIMYMHA OTKJIOHEHUS X—M(X) OKaXCTCA

MEHBbILE O.
[ Gaer
f( ): e 7 a=15; f=28; 0=12
627
Camoner cOpaceiBaeT 0jiHy O00MOY Ha >KeJIe3HOIOPOKHBIA MOCT, IMpHHA KoToporo 10
M. Hanpasnenue 3axonma camornera BHoJb MocTa. [IpunenuBanue no cpeaHen JTMHUU
Mocta. CpeHee KBaapaTHUYeCKOe OTKJIOHEHHe paBHO 35M. CucremaTudyeckue omuOKu
OoTCyTCTBYIOT. HaiiTu BeposTHOCTb NONajaHusl B MOCT.
Cuuraercs, 4TO OTKJIOHEHHWE JUIMHBI U3rOTABIIMBAEMBIX AETANIEH OT CTaHJIAPTA SIBISETCS
CIIy4allHOM BEJIMYMHOM, pacrpeneneHHon 1o HOPMajlbHOMY  3aKOHY . Ecmmn
cTaHaapTHas JyiMHa paBHa m=40 cM u cpeaHee KBaJpaTHuecKoe OoTkIoHeHue 6=0,4 cMm,
TO KAaKy0 TOUHOCTb JJIMHBI U3/J€JIMsI MOKHO FapaHTHUPOBATh ¢ BEPOSTHOCTHIO 0,87
JlinHa netand TpPENCTaBiIsAeT COOOW CIy4YailHyH0 BEIMYUHY,  PaCHpEeesIeHHYIO I10
HOPMaJIbHOMY 3aKOHYy, CO CpeaHuM 3Hauenuem 20 cM u aucnepcueii , pasroii 0,04 cm?.
Ha cranke usrotoBunu naBe aerand. HalTu BeposATHOCTH TOro, 4YTO JJIMHA JleTalled
3aKnrodeHa Mexay 19,5 cm u 20,5 cm.
Bapuant 3
. HopmanbHo pacnpezneneHHasi ciiydaiiHas BelnyuHa X 3ajjaHa IUIOTHOCTBIO BEPOSITHOCTHU
fx). Tpebyercs HaiiTu:
a) MAaTEMAaTUYECKOE OKUIAHUE U TUCTIEPCHIO X;
0) BEpOSATHOCTH TOTO, 4TO X IPUMET 3HaUEHUE, IPUHA UIeKAIIee HHTEPBATY (a; ,B);

B) BEPOATHOCTh TOTO, YTO aOCONIOTHAs BENMYMHA OTKIOHEHHS X —M(X) OKaxeTcs

MEHbLIE O.
(x-12)
f)=—e a=10; p=15; 5=4
3V2rm
[IpousBoauTcs 1Ba HE3aBUCUMBIX M3MEPEHHUs MPUOOPOM, MMEIOUIMM CHCTEMATHUYECKYIO
omuOKy 5 M W cpefHee KBajJpaTHdeckoe oTkiIoHeHue 6 M. KakoBa BeposSTHOCTH TOTO,
YTO MU3MEPEHHbIE 3HAYECHUS OYyAYT OTKIOHATHCS OT UCTUHHOIO MO a0COIIOTHON BEJIMYMHE
He Ooee, 4eM Ha 15 m?
[IpousBoautcs BeicTpen 1o nojoce aroctpanbl. uprna nonocer 20 m.  [lpunenuBanue
MPOU3BOJUTCA MO CpeaHell JuHuUM noisiockl. CHucTeMartnyeckas OIIMOKAa OTCYTCTBYET.
CpenHee  KBaApaTHMUECKOE  OTKJIOHEHHE TOYKM TNONAJaHUs B  HANpPaBJICHUM,
NEPIEHINKYJIIIPHOM I0JIoce, paBHO 16 M. HaliTh BEpOATHOCTH MOnagaHus B IOJIOCY.
Jletanp cuuTaercs TOMHOM, €CIM OTKIOHEHHME €€ KOHTPOJIMPYEMOIO pasMepa OT
mpoekTHOro He npesbimaet 10 mm.  CiydyaliHble OTKIOHEHUS MOJIYMHEHBI HOPMAJIBHOMY
3aKOHY CO CpPEIHHMM KBAJpPAaTHUYECKUM OTKJIOHEHMEM 5 MM M MaTeMaTH4YECKUM
OKMJIAHUEM, pPaBHBIM HyJI10. HalTu BEpOATHOCTH M3TOTOBJICHUS F'OJHOU JETaH.
Bapuanr 4
. HopmanbHO pacnpeneneHHas ciydailHas BeaudyuHa X 3aJaHa IUIOTHOCTBIO BEPOSITHOCTH
f(x). TpebyeTcs HaiTH:
a) MaTEMAaTUYECKOE OKUIAHUE U TUCTIEPCHIO X;
0) BEpOSATHOCTH TOTO, UTO X IPUMET 3HAUEHUE, IPUHA IeKAIIee HHTEPBaTY (a; IB),

B) BEPOATHOCTh TOTO, YTO aOCONIOTHAs BENMYMHA OTKIOHEHHS X —M(X) OKaxeTcs

MEHBIIIE O.
(x-10)?
)= a=8; f=20; 6=8
42r
Pazmep nunuuzapa neraneu SABISIETCA CIIyYalHOM BEJIMYMHOM, — PAaCHpElNeSIEHHOW 110
HOpPMaJbHOMY 3aKOHY C MATEMATUYECKMM OXHMAAHUEM ScMm m aucnepcuer 0,81cm? .
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Haiitn BepoATHOCTH TOrO, 4YTO AUMAMETp HAyJaady B3SITOW JIETau JICKUT MEXIy 4 U 7
CM.
3. IlpousBoaurcs 0JHO HU3MepeHHe NPUOOPOM, HMEIOIUM CHCTEMATHUYECKYIO OIIMOKY 5 M
U CpelHee KBaJpaTHYecKoe OTKIOHeHHe 6 M. KakoBa  BEpOSATHOCTH TOrO, YTO
M3MEPEHHOE 3HaueHUe OYyeT OTKIOHSATHCS OT UCTUHHOTO He Oojee, yeM Ha 15 m?
4. Tlpenmnomnarasi, 4TO AAJNLHOCTH IMOJIETA CHApsa paclpeeseHa M0 HOPMaJbHOMY 3aKOHY,
CO CpEHHUM KBaJpAaTUUECKUM OTKIOHEHHEM 40 M, HalTH BEPOSATHOCTb TOIO, YTO CHAapsL
nact nepener or 60 1o 80 M, €ciu M3BECTHO, YTO MPHUIICIMBAHUE CHUCTEMATHYECKHUX
OIIMOOK HE MMEET.
dopmMa oTyeTa: oTYeTHAs paboTa
IIpakTuyeckoe 3ausitue Ne 12
Tema: ucrnonb3oBaHue pacueTHBIX (popMyI1, TabnuIa, rpad)uKOB IMIPHU PEIICHUU
CTaTUCTUYECKUX 3a/]a4, TOCTPOEHHUE TI0 3aJaHHON BHIOOPKE €€ rpadUIecKOil TruarpaMmsl,
pacyeT YHUCIOBBIX XapaKTEPUCTUK
Heab: HAyuYnTh UCIIOIB30BATH PacUeTHBIE (GOPMYITBI, TAOIUIIBI TPAdQUKH TIPU PEIICHUH
CTAaTUCTUYECKUX 3a7a4.
OoOopynoBanme: TeTpaab, pydka

MeTtoauyeckue YKa3aHHMsl: H3y4YUTE TEOPETUYECKUM MaTepuall, PElIUTh 3a4add 10
BapuaHTaM (HOMEp BapuaHTa Ha3HAa4yaeT MpernoJaBaTesb)
X0/ BBINOJIHEHHS:

Teoperuyecknt MaTepuall

I'padpuyeckoe uzodpaxkenne BLIOOPKH
I'paduyecku BapualMOHHBII Pl U300pAKACTCA NOIUZOHOM HACMOM, NPEICTABISIOIUM
cO0O¥ JIOMaHY10, OTPE3KU KOTOPOU COENMHSIOT Ha IJIOCKOCTH COCENHUE TOUKH (x;n.) ¥ (x,, ;n,,,)

UJIN (xl,; Wi) u (xm; Wi ), €CJIA CTPOUTCS ITOJIMTOH OTHOCUTEIbHBIX YacTOT.

B caywae Tabn. 2 WCXONHBIM WHTEpBaj, B KOTOPOM 3aKJIIOYEHBI BCE HAOIIOIAaEMBbIC
3HA4YCHMs TPU3HAKa, Pa3OMBAIOT Ha OMpEACNICHHOE KOJIMYECTBO PABHBIX HHTEPBAJIOB JJTMHBI
h=x; —x;_,. [locne 3TOTO CTPOUTCH 2UCMOZpaAMMa Hacmom — CTyneHdyaTas (Gurypa, CocTosias

H3 IIPAMOYTOJIBHUKOB, OCHOBAHHW KOTOPBIX PABHBI h, a BBICOTBI paBHBI OTHOIICHUIO 7; (I/IJII/I w;
h h
AJI1 TUCTOTPAMMBbI OTHOCUTCIIBHBIX II'c’tCTOT).

ToueyHble OLIEHKH TApaMeTPOB pacnpe/ieeHus
[Io aHanmorum C TaKMMH YHUCJIOBBIMHU XapaKTEPUCTHUKAMHU CIIy4ailHOW BEIMYMHBI, Kak
MaTeMaTU4YecKoe OXHUAAHHE, JUCIEPCUS U CPEHEE KBAAPATUYECKOE OTKIOHEHHE, JIsl BBIOOPKHU

X|s X9y ey X,, CIIyYAHHOW BETMYMHBI X U IS CTATUCTHYECKOTO Psifia ONMPEAETSIOTCS CICTYOIHe
YHUCIIOBBIE XapaKTEPUCTUKU:
- k k .
6b100pOUHAA CPeOHAA 1 T — YUCJIO BApUAHT U
p P o= 3k ne k CJIO Bapua S =n’
ni= i=1
L (s Sl MY
6b100poUHan oucnepcus D,=-Y ”i(x,' _ xg)z 158)07¢ D, =x"—\xsf X =23t
1= =

6b100POUHOE CPEOHee Keaopamuueckoe OmKi1oOHeHue o, = / D,

2
Hcnpaenennas oucnepcua S° Boraucisercs no Gopmyie:

T N LA
S _n—ll-;ni(xi xg)z—n_ng
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Ipumep: [1o 3anaHHOMY CTaTUCTUUYECKOMY Py TpeOyeTcs:
a) MOCTPOUTH THCTOIPAMMY OTHOCUTENIbHBIX YaCTOT;
0) mepeiT K BapuaHTaM U IOCTPOUTH IMOJTUTOH OTHOCUTENIBHBIX YaCTOT;
B) IOCTPOUTH SMITUPUIECKYIO (QYHKITUIO PACTIPEICIICHHSI.
X;— X4 12 -15 15-18 18 -21 21 -24 24 - 27 27-30

n, 2 6 12 19 7 4

1

Pewienue
a) O0beM BbIOOpKU n=2+6+12+19+7+4=50.

OmpernernsieM OTHOCHTEIbHBIE YaCTOTHI ,, —'% W cOCTaBisieM TaOJMIy C OTHOCHTEIBHBIMU
1

n
qacToTaMu:
Xi—x,, | 12-15 [ 15-18 | 18—21 | 21-24 [ 24-27 [ 27-30
W, 0,04 0,12 0,24 0,38 0,14 0,08

I[J'I?I MMOCTPOCHUA TUCTOIrPpaMMBbl OTHOCHTCIIBHBIX YaCTOT Ha OCH a6CIII/ICC OTKJIaAbIBAXOTCs
YaCTUYHBIC HHTCPBAJIbI AJINHBI h=3 , 4 HaZl HUMHU ITPOBOAATCA T'OPU30HTAJIBHBIC OTPC3KU HA

paccrostuu ,, — Wi
Vi
3
_:I.-’ill
0,127
0,11
0,08
0.04 0,047
0,027
0,013
=
o 1z 15 18 21 24 27 30 x

0) [lepeiinem K BapuaHTaM, IOJIO)KMB HMX pPAaBHBIMH CEpPEAMHAM YAaCTHYHBIX MHTEPBAJIOB

% = Xt Xiv1 roe X;» X;,;— KOHIIBI HHTCPBAJIOB. Torma BapuallMOHHBIN P UMEET BUL:
' 2
X; 13,5 16,5 19,5 22,5 25,5 28.5
w; 0,04 0,12 0,24 0,38 0,14 0,08

OTMeTUM Ha IIOCKOCTH TOYKH (x,, w;), (,' :R) U, COeJIMHUB COCEHUE TOYKH, MOTYYUM TOJTUTOH
OTHOCHUTECIIBHBIX YacTOT.
_;I.-’H

0.5

)
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B) DMnmpruecKas GyHKIUs pacpeieNieHns F(x) CTPOMTCS 110 3aKOHY: F ™ (x) = P(x < x,)

B namewm ciryuae nomyvaem:
0 npu x<13,5,

0,04 npu 13,5<x<16,5,
0,16 npu 16,5<x<19,5,
0,40 npu 19,5<x<22)5,
0,78 npu 22,5<x<25,5,
0,92 npu 25,5<x<28)5,

1 npu x>285.
‘;],-’H
1+-— - - - —r—
0781092,
— 1
L
1 | !
0,40 ! !
— 1
! [
0160 1
0,047 1+
'-_! : ! 1 1 ™
01 12,5 16,5 19,5 225 255 285 x

I'padux pynxuum F *(x):
3amanme: pemure 3a1a4u

Bapuanr 1
1. Craructuueckuii psij 3aaan tabmuiei. TpeOyercs:
a) MOCTPOUTH THCTOIPAMMYy OTHOCHUTEJIbHBIX YaCTOT;
0) nepeiT K BapuaHTaM U OCTPOUTH MOJTUTOH OTHOCUTENIbHBIX YacTOT;
B) 3allMCaTh YMIUPHUUYECKYIO (PYHKIIHMIO pacnpeielieHusl U TOCTPOUTH €€ rpaduk:

64 | (4-2) (=2;0) 0;2) (2;4) (4; 6)
2 6 17 18 4 3
2. Bwibopka 3a7aHa B BUJIE pacipeieJIeHUs 4acToT:
Xi 3 5 8 13 15 18
n; 4 6 7 14 10 9
Haiitu TOueyHbIe OLIEHKH BEIOOPKH.
Bapuanr 2

1. CraTuctuueckuit psa 3aaad Tabauiei. Tpedyercs:

a) IOCTPOUTH TUCTOTPAMMY OTHOCHUTEJIHHBIX YacTOT;

0) mepelTy K BapuaHTaM U MOCTPOUTH MOJUTOH OTHOCUTEIBHBIX YaCTOT;

B) 3amMcaTh YMIIUPHUYCCKYIO QYHKIIMIO PacIpeIeICHUsI M IIOCTPOUTH €€ Tpaduk:

(0;2) 2;4) (4; 6) (6; &) (8; 10) (10; 12)
1 3 19 21 4 2
2. BpIOopKa 3a/1aHa B BHJE PACHPEICICHHS YaCTOT:
Xi 6 8 10 14 17 21
nj 10 15 30 10 10 25
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Haiitu ToueuHbI€ OIEHKH BHIOOPKH.
Bapuant 3
1. Craructuueckuii psij 3aaan tabnuiei. TpeOyercs:
a) IOCTPOUTH TUCTOTPAMMY OTHOCHUTEJIBHBIX YacTOT;
0) mepenTy K BapuaHTaM U MOCTPOUTH MOJUTOH OTHOCUTEIBHBIX YaCTOT;
B) 3allMCaTh YMIUPHUUYECKYIO (PYHKIIHMIO pacnpeiesieHusl U IOCTPOUTD €€ rpaduk:

(4, -2) (=2: 0) (0;2) (2;4) (4; 6) (6; 8)
3 8 14 15 9 1
2. Bpibopka 3aaHa B BUJE pacipeieJIeHUs 4acToT:
Xi 4 7 8 12 18 22
n; 6 2 4 10 16 12
Haiitu Toue4yHbIe OIICHKU BHIOOPKH.
Bapuanr 4

1. CraTuctuueckuil psa 3aaad Tabauuei. Tpedyercs:

a) IOCTPOUTH TUCTOTPAMMY OTHOCHUTEJIbHBIX YacTOT;

0) mepenTy K BapuaHTaM U MOCTPOUTH MOJUTOH OTHOCUTEIBHBIX YaCTOT;

B) 3amucaTh YMIIUPHUYECKYIO (YHKIMIO PacipeiesIeHUs M IOCTPOUTH ee Tpaduk:

(=2;0) 0;2) (2;4) (4; 6) (65 8) (8;10)
1 4 20 19 4 2
2. Bribopka 3aaHa B BUJI€ pacnpe/ieleHus] YacToT:
Xi 7 9 12 15 17 20
ni 10 12 18 30 10 20

Haiitu ToueyHbie OIIEHKU BHIOOPKHU.
dopma oTyeTa: oT4YETHAA padoTa
IIpakTuyeckoe 3ansaTue Ne 13
Tema: ncnonab30BaHUE paCUETHBIX (POPMYII, TaOIHIIA, TPAPUKOB MIPU PELLICHUN
CTaTUCTUYECKUX 3aa4, MOJACIIUPOBAHUE CITyYalHBIX BETUYNH, MOJEIUPOBAHUE CIIOKHBIX
UCTIBITAHUN U UX PE3YJIbTATOB
esb: HAYYUTHCS UCTIOJIH30BATh PACUETHBIC (DOPMYIIBI MPU PEIICHUN CTATUCTUYCCKUX
3a1a4
Oo6opynoBanme: TeTpaab, pyuka
MeToanuecKkue yKa3aHMsl: M3yYUTE TEOPETHUUECKUU Marepuall, pElIUTh 3aJadyd [0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MpPerno/1aBaTelb)
Xo0/1 BLINIOJIHEHH A :
Teoperuuecknii MaTepuaJ

HNHTepBanbHas OlleHKa MaTeMATHYeCKOI0 0:KUIaHUSI HOPMAJIbHOI0 pacnpeaeaeHus
Ecnu ciydaiiHas BelIMUMHA paclpeelieHa HOPMAJIbHO U CPEIHEE KBAAPATUYECKOE OTKIIOHEHUE O
M3BECTHO, TO JOBEPUTEIbHBIM HHTEPBAN ISl OLEHKH MAaTEMAaTUYECKOTO OKUJAHUS

Xe ———=<a< Xg+

Jn V'

rie n — 00beM BBIOOPKH, a ! HAXOMWTCS U3 PABEHCTBAg()- 7 10 TAOIMLE 3HAYCHHI (yHKINH
2

Jlarutaca @(t)-

Ecniu o HeusBectHo, TO B ¢dopmyne (1) oHO 3aMmeHsieTcss Ha MCHPABIEHHOE CpeaHee
KBaJpaTUUYECKOE OTKJIOHEHUE S, ! 3aMEHSIETCS Ha t, =t(y, n), KOTOPOE HAXOMHTCS IO TabIMLEe

(npunoxeHue )
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S A
Xe ——F—=<aA< Xg +—F—.
Jn

Jn

HNHTepBaibHAs OllEeHKA CPEIHEr0 KBAIPATHYECKOT0 OTKJIOHEHHS] HOPMAJILHOTO
pacnpeaesieHUus
JloBepUTEIBHBIA HHTEPBAJ JJIS OIEHKH CPEIHETO KBAJIPATHICCKOTO OTKJIOHEHUSI O HOPMAJTLHOTO
pacrpeneneHus ¢ 3aIaHHON HaJIeKHOCTHIO ¥ HAXOAUTCS 10 opMyJie
S(-g)<o<S(+q),
rie g = q(;/, n) HaxOoAUTCs 10 Tabnuie (MPUIOKEHUE ).
HNHuTepBasbHasi OIEeHKA BEPOSITHOCTH COOBITHSI
WNHTepBanbHON OIEHKON (C HAJEKHOCTHIO ) ) HEU3BECTHOW BEPOSTHOCTH P OMHOMHAIBHOTO
pacrpeneneHuss MO OTHOCUTEIBHOM YacTOTe @ CIYXUT JOBEPUTEIbHBIM HWHTEpBal (C
MPUOIMKEHHBIMHM KOHITAMU 1 P2) P < P < D, ,
rae

b=

2 2
n t? a)(l—a)) t? n t? a)(l—a)) t?

5 o+——t|—+| — | |, D= o+—+t,|——+| —

t"+n 2n n 2n 1" +n 2n n 2n

n- oOlee YHMCIO HMCIBITAHHNA, M- YHCJIO IOSIBICHHUS COOBITHSA, @ - OTHOCHUTECIbHAs YacToTa,

@=m/n; t- 3Ha4eHne aprymenra ¢ynkuunm Jlammaca, mpu KOTOPoM o)=L .(y -3ananHas
2

HaJIeKHOCTH ).
3ameuanue: [Ipu Oonmpmmx 3HaUeHUsX n (MOpSAKa COTEH) MOXKHO TPUHATH B KadecTBE
MPUOIMKEHHBIX TPAHUI] IOBEPUTEIILHOTO HHTEPBAJIA

oll - a)) oll-w
pl =w _t D) p2 =@ + t _—
n n
IIpumep: JlaHo pacnpeeieHne 4aCTOT BEIOOPKH.
X; 13,5 16,5 19,5 22,5 25,5 28,5
w; 0,04 0,12 0,24 0,38 0,14 0,08

Haiitu noBeputenbHble MHTEPBAIBI JUII MAaTEMAaTHUYECKOTO OXHUIAHUS a U CPEIHEro
KBaJPaTUYECKOTO OTKJIOHEHUSI O C JIOBEPUTEIbHON BEpPOSITHOCTBIO ¥ = 0,95, eciu u3BECTHO, YTO
reHepasibHasi COBOKYITHOCTh pacipe/iesieHa o HOpMaJIbHOMY 3aKOHY.

Pemienne: Bbryucium ToueUyHBIE OICHKH 3aJaHHON BBIOOPKH: Xe =216, D,=13,05, o,=3,6-

Tak xak 00beM BBIOOPKH 1 =50, TO HAXOAUM ¢ _ 120 13.05 = 3.64-
49 ’

[To Tabnuiie mMpUIOKEHUS HAXOAUM t, = £(0,95; 50)=2,009-

[Toncrassist mosy4eHHbIe 3HaYCHUS S U ¢, B GOPMYITy, TOTYyUYUM

2,009-3,64 2,009-3,64
21,6 -——F——<a<2L6+ —F——
50 /50
20,56<a<22,64.

Io Tabnuue Haiinem g = ¢(0,95; 50)=0,21.
[oncrasnss 3Hauenus S u g B hopmyiy, noxyunm 3,64-(1-0,21)< o <3,64-(1+0,21)

2,87 <o <4,40.
Ilpumep: M3rotoBieH 3KCMEPUMEHTAIbHBIH UTPOBOM aBTOMAT, KOTOPBIM JOJKEH OOECIeurTh
HOSIBJIEHUE BBIUTPHIIA B oJHOM ciydae u3 100 Opocanuii MoHeTHl B aBTOMar. J{is mpoBepku
NpPUTroOAHOCTU aBToMara mnpousBeeHo 400 uchbITaHUM, MPUYEM BBIMIPHILI MOSIBUWICS S5 pas.
Haiitu noBepuTenpHBI MHTEPBad, IOKPHIBAIONIMNA HEU3BECTHYIO BEPOSATHOCTH ITOSBJICHUS
BBIATPBIIIA C HAAEKHOCTBIO ¥ =0.999.

Pemienue: HalileM OTHOCUTENBHYIO YACTOTY MOSIBJICHUS BBIUTPHBIIIA - % —0.0125-
n

34



Haiinem t U3 COOTHOWICHHS (r)

t=3,3.
y‘{I/ITLIBaH, yto n=400 BCJIMKO, UCIIOJB3YEM U1 OTBICKAHUA I'PaHULl ZOBCPUTCIILHOI'O HHTCPBAJIa

IPUOIKEHHBIE POPMYIIBL: p = @t /“’(l_a’)’ P, =+t /“’(1_0))_
n n

[ToncraBug B 3TH hopmysiel =400, w=0.0125, t=3,3, moxyuum pi=-0,0058, p>= 0,0308.
Hrak, nckoMblii JOBEpUTEIbHBIN HHTEPBAI 0 < p < 0.0308.
3amanme 2: peniute 3a1a4u
NHTepBajbHAs OLlEHKA MATEMATHYECKOI0 0KUIAHUSI HOPMAJILHOTO pacinpe/ieeHust
Ecnu cnyuaiinas Benu4nHa pacipeielieHa HOpMaJIbHO U CpelHee KBaJIpaTUUECKOe OTKIIOHEHUE O
U3BECTHO, TO JOBEPUTEIBHBIN HHTEPBAI JIJIs1 OIIEHKH MaTEMaTUYECKOTO OXKUJAHUS d
Xg——F—<aA< Xg+

Jn N

rae n — o0beM BBIOOPKH, a ! HAXOAUTCS M3 PABEHCTBA()- 7 MO TAOMIHIE 3HAYCHHI (yHKIHH
2

_7 0999 _4995. TIo Tabmune dynxiuu Jlammaca HaXomum
2 2

Jlannaca @(¢).
Ecim o HemsBectHo, To B Qopmyne (1) OHO 3aMeHSETCS Ha UCHPABICHHOE CpEIHEe
KBaJIpaTUYECKOE OTKJIOHEHHUE S, f 3aMEHsAeTCs Ha t, =t(y,n)> KOTOPOE HAXOIUTCA 1O Tabnume

(mputoxeHue )
S A
Xe ——F—<aA< Xg +—F——.
Jn Jn
HNHuTepBaibHAas OLIEHKA CPeIHEr0 KBAJAPaTH4eCKOr0 OTKJIOHEHUSI HOPMAJIbHOTO
pacnpeesieHust
JloBepuTEIbHBIN UHTEPBAJ JUIsl OLIEHKH CPEIHET0 KBaPATUYECKOTO OTKJIOHEHUSI O HOPMaJIbHOTO
pacrpeneneHus ¢ 3aIaHHON HaJIeKHOCTHIO ¥ HAXOAUTCS IO hopMyTie

S(-g)<o<S(+q),
rae g = q(y, n) HAXOJUTCS 10 Tabyuile (MPUIOKEHHE ).

HNHuTepBanbHasi OLEHKA BEPOSITHOCTH COOBITHS
WuTepBanbHON OLIGHKON (C HAJIEKHOCTBIO ) HEU3BECTHOW BEPOATHOCTH P OMHOMHAIBHOTO

pacupeneieH’sl 1O OTHOCHTEIBHOM YacTOTe€ @ CIyXUT JOBEPUTENbHBIA HHTEpBaN (C

NPUOIMIKEHHBIMU KOHIIAMU P1 U P2) D) < P < D,
riae

n t? ol - o) [lz jz n t? o(l - o) [tz jz
P = O+——t|——+ , P, = O+—+t |[——+

t*+n 2n n 2n > +n 2n n 2n
n- O6Hlee YqucJio HCHBITaHHﬁ; m- 4YucCJIO IIOABJIICHHA CO6BITI/IH; @ - OTHOCUTCJIbHasA 4YaCToTa,

@w=m/n; t- 3Ha4eHue aprymenta (ynkumm Jlammaca, mpu KOTOPOM o(r)=Z.(7 -3anaHHas
2

HaJICKHOCTD ).
3ameuanme: Ilpu OonpmMX 3HayeHUSAX n (MOpsiAKA COTEH) MOXHO MPHUHATH B KadyecTBE
NpUOJIMKEHHBIX [PAaHUL] IOBEPUTEIBHOTO UHTEpBaJIa

p=w—t —a)(l a)), p, =0+t —a)(l a))
n n
IIpumep: /laHo pacnpeesieHre 4acTOT BEHIOOPKH.
X; 13,5 16,5 19,5 22,5 25,5 28.5
w; 0,04 0,12 0,24 0,38 0,14 0,08
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Haiitu poBeputenbHble MHTEPBAIBI IS MAaTEMAaTHYECKOTO OXHUIAHUS d U CPEHEro
KBaJPaTHUYECKOTO OTKJIOHEHUsI O C JIOBEPUTEIBHON BEpOoATHOCThIO ¥ = 0,95, ecniu M3BECTHO, YTO
reHepalibHasi COBOKYITHOCTb pachpe/iesieHa 10 HOpMaJbHOMY 3aKOHY.

Pemienne: BerancnuM TouedyHBIC OICHKM 3aJIaHHON BBIOOPKHU: Xe =216, D,=13,05, o,=3,6-

Tak xak 00beM BBIOOPKH 1 =50, TO HAXOAUM ¢ _ /@'13 05 = 3.64-
49 ’

[To Tabnuie NpUIOKEHUS HAXOIUM t, = 1(0,95; 50)=2,009-

[Toacrasinss nonyyeHHbIC 3HaUCHUA S U £, B POpMYITy, MOTYyUUM

2,009-3.64 2,009-3.64
2L6-—"——<a<2l6+2—"—""—
V50 V50
20,56 < a < 22,64.

ITo Tabnuue Haiinem g = q(0,95; 50) =0,21.
[MoacraBiss 3HaYeHus S ¥ ¢ B GOpMyITy, IOIyIAM 3,64-(1 -0,2 1)< o <3,64- (1 +0,2 1)

2,87 <0 <4,40.
Ilpumep: M3roTtoBieH 3KCIEPUMEHTANIBHBI UIPOBOIl aBTOMAT, KOTOPBIA JIOJIKEH OOECIIEUUTh
MOSIBJIEHUE BBIMIpbIIIA B 0AHOM ciydyae u3 100 Opocanuii MoHeTsl B aBromart. [[nsi mpoBepku
IPUTOJHOCTH aBToMara mpou3BeneHo 400 wucnbITaHWW, MPUYEM BBIMIPHIII MOSBWICS 5 pas.
Haittu noBeputenbHBI MHTEpPBai, MNOKPBIBAKOIIAN HEU3BECTHYK) BEPOSTHOCTH IOSBICHUS
BBIMTPBIIIA C HAAEXKHOCTBIO ¥ =(0.999.

Pemienue: HalieM OTHOCUTENBHYIO YaCTOTY MOSIBJICHUS BBIATPHIIIA =" 2 00125
n

Haiinem t U3 COOTHOIIEHUS q)(t)zlzwzo.@%. [To Ttabnumne ¢ynkmuu Jlammaca HaxoauM
2 2

t=3,3.
yLII/ITBIBaH, yto n=400 BCJIMKO, UCIIOJB3YEM JIA OTBICKAHUA I'PaAHULl ZOBCPUTCIIBHOI'O HHTCPBAJla

IPUOIMKEHHBIE POPMYIIBL p = o —¢ /7“’(1_“’), P, =+t /7“’(1_“’)_
n n

[Toacrasus B 3t popmyiel n=400, o =0.0125, t=3,3, nomyuum pi=-0,0058, p>= 0,0308.
Hrak, nckoMblii JOBEpUTEIBHBIN UHTEPBAI 0 < p < 0.0308 .
3amanme: pemure 3a1a4u
Bapmuanr 1
1. Jlano pacnpeneneHue dactoT BbIOOpkM. HallTu noBepuTENbHBIE WHTEpBAJIBI IS
MaTEeMaTUYECKOT0 OKUIAHUS a U CPEIHEro KBaJpaTUYECKOrO OTKIOHEHUS G C JIOBEPUTEIIbHON

BeposATHOCTRIO Y = (0,95, ecnu H3BECTHO, YTO TI'€HEpalbHas COBOKYIHOCTb paclpejeseHa Io
HOPMAJIbHOMY 3aKOHY

X, = X;y 10 15 20 25 30 35
" 2 6 12 19 7 4
2. 3anaHbl cpellHee KBAAPAaTUYECKOE OTKIIOHEHUE G HOPMAJIbHO PACIIPEAEIICHHON CilydailHON

BeMYUHBI X, BbIOOpOUHas cpedHsist x,, o0beM BbIOOpkH n. HailTu mOBepUTENbHBIN HMHTEpBAI

6o

JUIS OLIEHKHM HEU3BECTHOTO MATEMaTUYECKOTO OXHUJAHUA a C HaJexkHOCThio Y=0,99: c=0, x_e

=18,61,n=81.

3. [Io nanHbIM BbBIOOpPKHM OOBeMa n=[/( W3 TeHEpPaJbHOW COBOKYIHOCTH HOPMaJIbHO

pacrpeseieHHOTO KOJMYECTBEHHOTO TMPU3HAKA «HUCIPABICHHOE» CpeaHee KBaJIpaTHYeCKOe

OTKJIOHEHHME paBHO 5,1. HailTu noBepuTeNbHBIA HHTEPBA, TOKPHIBAIOIIUN T€HEPATIBHOE CPEIHEE

KBaJpaTHUYECKOE OTKIIOHEHHE C HaJIe:)KHOCTHIO 0,999.

4. Ilpomseneno 400 wucnbITaHUN, B KaXKIOM U3 KOTOPBIX HEU3BECTHAs BEPOATHOCTH P
nosiBieHust coObiTusi A moctossHHa. CoObitne A mosiBwiiock B 250 ucnbeitanusix. Haittu

JIOBEpUTEIIbHBI HMHTEPBa, MOKPBIBAIOIINN HEU3BECTHYIO BEPOATHOCTh P C HAACKHOCTHIO
0,95.
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Bapuanr 2
1. Jano pacnpeneneHue dactoT BbIOOpkU. HallTu moBepuTeNnbHBIE WHTEpBAIBI IS
MaTEeMAaTHYECKOTO OXKUAAHUS @ U CPEIHET0 KBaJAPaTUUECKOr0 OTKIOHEHUS O C JOBEPUTEIIbHOU
BeposTHOCTBIO ¥= (0,95, eciu M3BECTHO, YTO TI'€HEPAJbHAs COBOKYIIHOCTh pacIpe/esieHa I10
HOPMaJIbHOMY 3aKOHY

X; =X, 6 8 10 12 14 16
n; 3 4 10 3 6 4
2. 3aiaHbl cpeliHee KBaAPaTUYECKOE OTKIOHEHUE G HOPMAJIbHO PaCIpeesIeHHOM ciydaitHON

BEIMYUHBI X, BBIOOPOYHAS CpedHsisi X, , 00beM BBIOOpKH n. HaiiTm moBepuTeNbHBI HHTEPBAI

JUISl OLIGHKU HEM3BECTHOT0 MaTeMaTUYECKOro OKUAAHUS a ¢ HaiexkHOoCcThio y=0,99 : o=5, X,
=18,71 , n=25.
3. [IpousBeneHo 10 wu3mepenuil oanum npubopoM ( 0e3 cHCTEeMATHUYECKOW OIIMOKH)
HEKOTOpPOM (PU3NYECKON BEJIMYMHBI, MPUYEM «HCIPABIEHHOE» CpEIHEe KBaJApaTUYECKOe
OTKJIOHEHUE CIy4aifHbIX OIMMUOOK M3MepeHuil okazanock paBHbIM 0,8. Haiitn TouHOCTH TIpHbOpa
¢ HazexxHocThio 0,95.
4. B 360 ucnbiTaHusX, B KaXJIOM W3 KOTOPBIX BEPOSATHOCTh P TMOSBIEHUS COOBITUS A
HeusBecTHa U oguHakoBa. CobObiTe A mosiBuiock 270 pa3. Haittu noBepuTenbHBIM MHTEpPBAI,
MOKPBIBAIOIINI HEU3BECTHYIO BEPOATHOCTH P € HaAEKHOCTBIO 0,95.

Bapuanr 3
1. Jano pacnpeneneHue dactoT BbIOOpku. HallTm moBepuTeNbHBIE WHTEPBAIBI IS
MaTeMaTU4YECKOT0 OKUIAHUS @ U CPENHETO KBAJAPATUYECKOTO OTKIOHEHUS O C JIOBEPUTEJIbHOMN
BEpOATHOCTHIO = 0,95, ecaum W3BECTHO, YTO TE€HEpaJIbHAsI COBOKYIHOCTH pacIpelesieHa I10
HOPMaJIbHOMY 3aKOHY

X, = Xjy 7 10 13 16 19 22
n; 5 7 8 10 7 3
2. 3anaHbl cpellHee KBaAPaTUYECKOE OTKIIOHEHUE G HOPMAJIbHO PACIIPEAEIICHHON Clly4aiiHON

BEJIMYMHBI X, BBIOOpOYHAs cpenHsAs X, , 00beM BbIOOpKH n. HailTh noBepUTENbHBIA MHTEPBAJ

JUTSl OLICHKU HEW3BECTHOI'O0 MAaTeMaTHYECKOro OKUAAHUS a ¢ HalexkHOCThio y=0,99 : o=5, X,
=16,8 , n=25.
3. [lo nanHbIM BbIOOpPKHM oOOBeMa n=50 W3 TreHepaJibHOM COBOKYIMHOCTH HOPMAaJIbHO
pacrpeneneHHoro KOJWYECTBEHHOTO IMPU3HAKA «HUCIPABICHHOE» CpEOHEe KBaApaTHUYECKOe
OTKJIOHEHHUE paBHO 14. HaiiTu noBepUTENbHBIA UHTEPBAJ, OKPHIBAIOLINI I€eHEPATILHOE CpEaHEe
KBaJpaTU4YECKOE OTKJIOHEHHE C HaJeKHOCTHIO 0,999.
4. Cpenu 250 neraneil, M3rOTOBJICHHBIX CTAHKOM-aBTOMATOM, OKa3aJ0Ch 32 HECTaHJApPTHBIX.
Haiitu noBepuTenbHBI MHTEpBajJ, MOKpbIBAOIIMKA ¢ HajgexHocThio 0,99 HeusBecTHyrO
BEPOSITHOCTh P U3TOTOBJIEHUSI CTAHKOM HECTaHJIapTHOM JeTalIH.

Bapuanr 4
1. Jano pacnpeneneHue dactoT BbIOOpKH. HallTm moBepuTeNbHBIE WHTEPBAIBI IS
MaTeMaTUYECKOT0 OKUIAHUS a@ U CPEITHETO KBAJPAaTUYECKOTO OTKIOHEHUS O C JIOBEPUTEIbHOMN
BEpOATHOCTBIO = 0,95, ecaum W3BECTHO, YTO TE€HEpalIbHAas COBOKYIMHOCTh pacIpeesieHa 0
HOPMaJIbHOMY 3aKOHY

X, — X, 10 14 18 22 26 28
n; 9 5 3 7 6 10
2. 3aziaHbl cpellHee KBaAPaTUYECKOE OTKIIOHEHUE G HOPMAJIbHO PACIIPEAEIIEHHOMN CilydaiiHON

BeNMYMHBI X, BBIOOpOYHas cpeaHsst X, , o0beM BblOOpkH n. HailTu noBepuTenbHBIA MHTEpPBAJ

JUIS. OUEHKM HEM3BECTHOIO MAaTEMATUYECKOTO OKUIAHUS a C HaAeKHOCThIO ¥y=0,99 : o=3, X,
=12.5, n=30.
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3. [lo npanHbIM BbBIOOPKM oOOBeMa n=60 W3 TreHEepaJbHOM COBOKYIHOCTH HOPMAaJIbHO
pacnpeieieHHOr0 KOJWYECTBEHHOTO TMPHU3HAKA «HUCIPABICHHOE» CpEIHEE KBaJIpaTUUECKOE
OTKJIOHEHUE paBHO 9. HaliTu noBepUTENbHBIN MUHTEpPBAJI, MOKPHIBAIOLINN I'€HEPAJIbHOE CpeHEe
KBa/IpaTUYECKOE OTKJIOHEHHE C HaAEeKHOCThIO 0,999.
4. [Ipon3BoaATCS HE3aBUCHUMBIE MCIIBITAHUS C OJJMHAKOBOW, HO HEU3BECTHOM BEPOSITHOCTHIO
p TIOSIBJIGHUS COOBITHSI A B KaXXJOM HCHBITaHUU. HalTH JOBEpUTENBHBIN MHTEPBAI AJIs OIEHKH
BEPOSTHOCTH P ¢ HajiexkHOCTHIO 0,95, ecniu B 500 ncnpiTaHusix coobiTre A mosiBuioch 200 pas.
dopmMa oTyeTa: OTYETHAS paboTa

IIpakTnuyeckoe 3ansaTue Ne 14
TeMa: npuMeHEHNE COBPEMEHHBIE MTAKETHI MMPUKIATHBIX TPOTPAMM MHOTOMEPHOTO
CTATUCTUYECKOTO aHaJIN3a
eab: HAYYUTHCA IPUMEHATH COBPEMEHHBIE TTAKETHI ITPUKJIIAIHBIX TPOTPaMM
MHOT'OMEPHOI'O CTATUCTUYECKOTO aHaInU3a
Oo0opynoBanme: TeTpanb, pyuka, [IK

MeToauyeckue yKa3aHMsi: H3y4YUTE TEOPETUUECKUM MaTepuall, PEUIUTh 3aJadd 0
BapraHTaM (HOMEp BapHaHTa Ha3HAvaeT Mpero/1aBaTellhb)
Xo0/1 BbINNOJIHEHH S

Teoperuuecknii MmaTepuall

1. OcHOBHBIE CTATHCTHYECKHE XapaKTECPUCTUKU.

OnektpoHHble TaOnuubl Excel UMEIOT OrPOMHBI Habop CpeacTB i aHalu3a
CTaTUCTUYECKUX JaHHbIX. Hanbonee yacto ncnonp3yemble CTATUCTHYECKHUE (QYHKIIMM BCTPOEHBI
B OCHOBHOE SIJIpO MPOrPaMMBbl, TO €CTh 3TH (PYHKIMH JTOCTYIIHBI C MOMEHTA 3aIlyCKa MPOrpaMMBbl.
Jlpyrue Oonee crnenuaan3upoBaHHBIE (DYHKIMU BXOISAT B JIOTIOJTHUTENBHYIO IOANPOTPAMMY,
Ha3bIBAEMYIO0 TMakeToM aHanu3a. KomaHapl W (QYHKIMM [akeTa aHajld3a HAa3bIBalOT
WNuctpymenTamMu aHain3a. Mbl OrpaHUYMMCS M3YYEHHEM HECKOJBKUX OCHOBHBIX BCTPOECHHBIX
CTaTUCTUYECKHUX (PYHKIMI U HAMOOJIEe TMOIE3HBIX MHCTPYMEHTOB aHaIN3a U3 TaKeTa.

Cpennee 3HaveHue.

Oyukius CP3HAY (unmu AVERAGE) Borunciisier BbIOOpoUHOE (MM TeHEepabHOE) CpeIHee,
TO €CTh CpeJHee aphU(PMETHYECKOE 3HaueHHe TIpHU3HAKa BHIOOPOYHON (WM TeHepaTbHOMN)
coBoKynHocTd. AprymeHroM ¢yHkuuu CP3HAY  sgBnsercs Habop wucen, Kak MpPaBHIIO,
3a/laBaeMbli B BUJIE MHTepBaja siueek, Hanpumep, =CP3HAY (A3:A201).

Jucnepcus ¥ cpe/iHee KBA/IpaTH4YecKOe OTKJIOHEHHUe.

Jlis oueHku pa3zdpoca JaHHBIX MCIOIb3YIOTCS TAaKUE CTaTUCTUUYECKHE XapaKTEPUCTHKH, KaK
nuctiepcus D u cpeaHee KBajapaTUyeckoe (WM CTaHJapTHOE) OTKIOHeHue o . CraHmapTHoe
OTKIOHGHHE €CTh KBAApaTHBIH KOPeHb U3 mucrmepcuu: D=+/o. Boiblioe craHmapTHOE
OTKJIOHEHHE YKa3blBaeT Ha TO, YTO 3HAYEHHS HM3MEPEHUS CHIBHO pa3OpOCaHbl OTHOCHUTEIHHO
CpEIHEero, a Majloe — Ha TO, YTO 3HAUYEHUS COCPEIOTOUECHBI OKOJIO CPEIHETO.

B Excel umerorcss (QpyHKUMH, OTAEIBHO BBIYUCISAIONINE BBIOOPOUHYIO aucnepcuto Dy u
CTaHJIAPTHOE OTKJIOHEHHE O ¢ W IeHepallbHble TUCHEPCUI0 Dr U CTaHJApTHOE OTKJIOHEHHE O r.
[ToaToMy, mpexzae 4eM BBIYUCIATH JUCIEPCUI0 U CTAaHAAPTHOE OTKIOHEHHUE, CIIEAYET YEeTKO
OTIPE/IETUTHCA, SBISIOTCS JIM BAlllM JAaHHbIE T€HEpaIbHONM COBOKYIHOCTBIO WM BBIOOpOYHOU. B
3aBUCUMOCTH OT 3TOTO HY>KHO MCIOJIb30BaTh A pacuera Dr M o, Dg U 0.

Jy1s BIYMCIIeHHs] BBIOOPOYHOU ucniepcuul Dy U BHIOOPOYHOTO CTAaHAAPTHOTO OTKJIOHEHUSI &
¢ umerores pynkuuu JJUCIT (mmu VAR) u CTAHJAOTKIJIOH (unu STDEV). AprymeHToM 3THUX
(GyHKUMIA sBIseTcs HAOOp 4YMcesd, KaK IpaBWIO, 3aJaHHbIM MAna30HOM sYeeK, Harpumep,
=J/11UCII (B1:B48).

JU1s1 BBIUMCIIEHUS TeHEpAIbHOM Jucnepcuu Dr ¥ TeHEPAIbHOTO CTaHAAPTHOIO OTKIIOHEHUS O
r nmewrcs ¢yakuuu  JUCIIP (wmu VARP) u CTAHAOTKJIOHIT (umu STDEVP),
COOTBETCTBEHHO.

ApryMeHTsl 3TUX (QYHKIHHI Takue K€ Kak U Ui BBIOOPOYHOM TuCepcui.
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O0BbeM COBOKYITHOCTH.

O0BbeM COBOKYIMHOCTH BBIOOPOUHOM WIIH TEHEepPaIbHOM — 93TO YHCJIO 3JJIEMEHTOB
coBokynHocTu. Oyukuus CUET (umu COUNT) ompezaenser KOJIMYECTBO SYEEK B 3aJaHHOM
JMaIla30He, KOTOPbIE COMEpIKAT YMCIIOBBIE JaHHbIC. [lyCThie AYEHKU WU SIYEUKHU, COIAEp Kallue
tekcT, pyHkuuss CUET nponyckaer. Aprymentom ¢pynkuuu CUET siBnsieTcss MHTEpBal siUeex,
nanpumep: =CUET (C2:C16).

JUia onpeneiacHUs KOJIMYECTBA HEMYCTBIX S4YEEK, HE3aBUCUMO OT HMX COAEpPKUMOrO,
ucnonb3yerca pynkuust CHET3. Ee aprymeHTOM sIBIIsIeTCS MHTEPBAII STYEEK.

Mojna u MeauaHa.

Mopna — 3TO 3HauyeHue MpPHU3HAKA, KOTOPOE dYalle APYIMX BCTPEYAEeTCs] B COBOKYIIHOCTH
naHHeix. Ona Beruucisiercss ¢ynkmueit MOJIA (wm MODE). Ee aprymeHToM siBisieTCs
MHTEpBAJ A4YeeK C JAaHHBIMU.

Mennana — 3TO 3HaUYE€HHUE NPU3HAKA, KOTOPOE PA3JAEISAET COBOKYIHOCTh Ha JIBE PABHBIE IO
guciy siemMeHToB 4dactu. Ona Beruucisercs ¢(ynkmueir MEJIMAHA (uwnmm MEDIAN). Ee
apryMeHTOM SIBJIIETCA UHTEPBA SUEeK.

Pa3zmax BapbupoBanusi. Hanbo ibliiee 1 HaMmMeHbllIee 3HAYCHUS.

Pa3max BapbupoBaHUSI R — 3TO Pa3HOCTh MEXIY HAUOOIBIIMUM Xmax U HAUMEHBIIUM Xmin
3HAQYEHUSIMU TPU3HAKA COBOKYMHOCTHU (TE€HEPAJIbHOM WU BBIOOPOYHOMN): R=Xmax—Xmin. st
HaXOXXJICHUS HAMOOJBIIEro 3HAYCHUS] Xmax UMeeTcs QyHKuuss MAKC (umu MAX), a s
HAaUMEHBIIETO Xmin — GyHKIUI MUH (umu MIN). Ux apryMeHTOM SIBIsS€TCS WHTEpBAI SYCEK.
Jlyist TOorO, 4TOOBI BRIYMCIIUTH pPa3Max BapbHUPOBAaHUS JAaHHBIX B MHTEpPBAJE SUYEEK, HAPUMED, OT
Al no A100, cnenyer BBectu popmyny: =MAKC (A1:A100)-MHUH (A1:A100).

OTKJ/I0HEeHHE CAYYAHHOI0 pacipeieJaeHius 0T HOPMAJIbHOIO.

HopmanbHo pacnipenieneHHbIe ciiyyaliHble BETUYMHBI IIUPOKO PACIPOCTPAHEHBI HA TPAKTHUKE,
HanpuUMep, pe3yiabTaThl U3MEPEHUS JTI000H (HU3NYECKON BEIUYMHBI MTOAYUHSIIOTCS HOPMaJIbHOMY
3aKOHY pacrpezeneHus. HopManbHBIM Ha3bIBAE€TCs PACIPEACIICHUE BEPOATHOCTEW HENPEPBHIBHOM
CIly4ailHOW BEJTMYMHBI, KOTOPOE ONUCHIBAETCS INIOTHOCTHIO

1 C(x-x)°
f)=—p=e >
o227 ’

I7I€ O — AUCHEPCUS, X - CPEAHEE 3HAUYCHHE CIIy4alHOW BEIUYMHBI X .

JUIs OLEHKH OTKJIOHEHHS pacupeleleHusl MAaHHbIX 3KCHEPUMEHTa OT HOPMAJIbHOIO
pacnpeneseHuss UCIOIb3YIOTCS TaKMe XAPAKTEPUCTUKH Kak acuMmeTpus A u skcuecc E. Jlis
HOpMabHOTO pacnpeneneHus 4=0 u £=0.

AcuMMeTpusi IOKa3blBaeT, Ha CKOJBbKO pacHpelieieHne JaHHbIX HECHMMETPUYHO
OTHOCHUTEJIBHO HOPMAIBHOTO pacmpenenenus: eciu A>0, To Ooiblnas 4yacTh JAHHBIX HMEET
3Ha4YeHMs], IIpeBbIIIaoNMe cpeaHee X ; ecau A<0, To Oojbllas 4acTh JAHHBIX UMEET 3HAUCHUS,
MeHbIue cpeanero X . Acummerpust Boraucisercs ¢pynkuueir CKOC. Ee aprymeHToM siBIsieTcs
WHTEpBal ssueek ¢ nanHbpiMu, Hanmpumep, =CKOC (A1:A100).

DKcllecC OLIGHMBAET «KPYTOCTb», T.€. BEIMUYMHY OOJIBLIEr0 MJIM MEHBIIEr0 MOJbeMa
MaKCUMyMa paclpeleleHHs] 3KCIEPUMEHTAIBHBIX JaHHBIX 110 CPaBHEHUIO C MaKCHMyMOM
HOpManbHOTO pacmpeneneHus. Ecau £>0, TO MakCUMyM 3KCHEPUMEHTAJIBLHOIO pacipeeeHus
BbIllIE HOpMaJbHOrO; ecnu E<(), TO MakCUMyM OHKCIEPUMEHTAIBHOTIO pacClpeesieHus HUXKe
HopManbHOTO. DKcnece Boruncisercs pynkuueit OKCHECC, aprymeHTOM KOTOPOH SIBISIOTCS
YUCJIOBBIC JIaHHbBIC, 33a/IaHHbIC, KaK MPaBWIO, B BUJe UHTEepBaia sueek, Hampumep: =0KCLHECC
(A1:A100).

3amanme: pemure 3a1a4u

3ananue 1
OnHUM H TeM ke BOJLTMETPOM OBLIO U3MEPEHO 25 pa3 HampshDKEHUE Ha yyacTke 1enu. B
pe3yJIbTaTe OMBITOB MOJYYEHBI CIEAYIOIINE 3HAYCHUS HANPsKEHUsI B BoJbTax: 32, 32, 35, 37, 35,
38,32,33,34,37,32,32, 35, 34, 32, 34, 35, 39, 34, 38, 36, 30, 37, 28, 30. Haiiqute Bo1OOpOUYHBIE
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CPEIIHIOI0, IUCIIEPCHUI0, CTAaHIAPTHOE OTKJIOHEHHE, pa3Max BapbUpPOBaHUS, MOy, MEJTUAHY.
[IpoBepUTh OTKIOHEHHE OT HOPMAJILHOTO paCTIpeiesIeHUs, BHIYUCINB aCHMMETPHIO U SKCIECC.

I.
2.

HabGepure pe3ynbTarhl 3KCiepuMeHTa B cTosoerr A.

B saueiiky B1 nabepute «Cpenneey, B B2 — «Bb160pouHas agucnepcusi», B B3 — «crannaptaoe
OTKJIOHEHHUE», B B4 — «Makcumym», B BS — «Muaumym», B B6 — « Pazmax BappupoBanus»,
B B7 — «Moga», B B8 — «Menunana», B B9 — «Acummerpusi», B B10 — «Dxkcuecey.
BrIpoBHSIiiTE IUPUHY ATOTO CTOJIOIA C TOMOIIBIO A8mM0ono060opa MUPUHBI.

Brigenute sueiiky Cl u HaxkmuTe Ha 3HaK «=» B cTpoke Gopmyn. C momornisio Macmepa
¢yukyuit B xareropun Cmamucmuyeckue Haiiaute Qynknuo CP3HAUY, 3atem Bwimenute
MHTEPBAJI SIYEEK C JAHHBIMU U HaxKMuTe Enter.

Brinenure stueiiky C2 w1 HaXKMHUTE Ha 3HAK «=» B cTpoke Gopmysn. C MOMOMIBIO TOMOIIBIO
Macmepa ¢ynxyuti B xateropun Cmamucmuueckue uHaiaute ¢yukauto JUCII, 3atem
BBIJICIIUTE UHTEPBAJ SIYEEK C JAHHBIMU U HAXXMute Enter.

[IponenaiiTe camMOCTOATENIBHO AHAJIOTMYHbIE JEWUCTBUS JUIsl BBIYMCICHHUS CTaHJIAPTHOTO
OTKJIOHEHUS, MAKCUMyMa, MUHUMYMa, MOJIbI, MEJIUaHbl, ACHMMETPHUH U IKCIIECCa.

Jlns BEIYMCIICHUS pa3Maxa BapbHpoBaHHs B sueliky C6 ciemyer BBectu dhopmyiny: =MAKC
(A1:A25)-MUH(A1:A25).

2.

HNHcTpyMeHTBI cTaTHCTHYECKOTO aHauu3a: I enepayusn cayuaiinvix uucen, ' ucmozpamma,
Onucamensnas cmamucmuka.

3arpyska Ilakema ananusa.

Ilakem ananuza 6€3 JNONOJHUTEIbHBIX YCTAHOBOK aBTOMAaTHYECKU HE 3arpy’kaeTcs MpH
3armycke Excel. OH BXOAMT B Tak Ha3biBaeMylo Hadcmpoiiky — HaOOp IOMOJIHUTEIBHBIX
MOANPOrpaMM, K KOTOPBIM OTHOCSITCSI, HAIIPUMEP, YKE U3BECTHbIE BaM Macmep ouazpamm 1
Macmep ¢pynxyuu. J{na 3arpysku [lakem ananuza HeoOX0IUMO:

1) B Ocrosrnom mento BeIOpaTh MyHKT Cepsuc;
2) BwIOpaTh MyHKT Haocmpotixu,
3) B mosiBUBIIEMCS criucke Haocmpoek akTUBU3UPOBATh nepekitouatens AnalysisToolPak-VBA

u HaxaTh OK.

[Tocne atoro B mMeHto Cepsuc nobGaButTcs MyHKT Axanu3 OoanHwvix. K 3TOMy TyHKTY ClenyeT
oOparatees 115 Bei3oBa [lakema aunanusa.

HNucrpyment: I'enepauun ciyuaiunblx uuce.

B Excel umeercsa BcrpoeHHas ¢yHkuus CIIYUCIT (umu RAND) nns reHepanuu
PaBHOMEPHO paCNpeENIEHHbIX Cy4YaiHbIX ynces B uHTepsaie [0,1].

[TakeT aHanmm3a MO3BOJSET TEHEPUPOBATH CIIyYalHbIE YHCIA C PA3TUYHBIMH THIAMU
pacmpeneseHuil: paBHOMEpHOe, HopMaibHOe, bepHymm, OunHomuanbHoe, Ilyaccona wu
JTMCKpPETHOE (ompeieNIeHHOE TToyib3oBareneM). g reHepaluu ciaydyaiHbIX YUCeI CIEayeT:

1) B mento Cepguc BEIOpaTh KOMaHAY AHAIU3 OAHHBIX;

2) B NOSIBUBLIEMCS] AMAIOTOBOM OKHE AHanu3 OaHHblX B Tpynne Hucmpymenmsl ananuza
BbIOpaTh NYHKT [ eHepayus cuyyaiinsix eeruyur 1 Haxath OK;

3) B MOSIBUBIIEMCS TUAJIOTOBOM OKHE [ enepayusi Ciy4atiHblX yucesl CIeyeT 3a0IHUTh MO
BBOJIA:

- B nonsix Yucno nepemennvix v Hucno cayuauinelx yucen yka3zaTh HYKHOE KOJIUYECTBO
CTOJIOIIOB U CKOJIBKO YHCEI BbI XOTHTE MOJIYYUTh B KAXKJIOM CTOJIOIIC;

- B mone Pacnpeodenenue cinemnyer BbIOpaTh OJUH M3 UMEIOIIMXCS TUIIOB paclpeiesiCHUs
CIIy4allHbIX YHCET;

- B rpynne [lapamempwul ciemyeT ykaszaTh JWana3oH 4YHCENl, T.6. Min U max 4ucia
pacnpeneneHuss s Pasnomepnoco pacnpedeneHusi; WM CpedHEE 3HAUYCHHE U
CTaHJapTHOE OTKJIOHEHUE i HopmanvHozo pacnpedenerus U T. 1.

- mnone CiyuatiHoe pacCerBaHUE 3aTOJHSACTCS TOJIBKO B TOM CIIy4ae, eCi BaM He0OXOAUMO
HECKOJIBKO pa3 BOCIIPOU3BOJIUTH OJHY U TYKE MOCIEI0BATEIbHOCTh CIyUYaHbIX YKCEIT,;

- B mTone BwixoOHoUu ummepeéan YKa3bIBAETCA MECTO, KyJa CIEIyeT IIOMECTUTh
MOCJIEIOBATEIbHOCTh YHCEN, KaK MPaBUJIO, 3TO MHTEPBAI ssueeK (WM CTONOCH LETUKOM).
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HNucrpyment: f'ucmozpamma.

I'paduyeckoe mpeacraBieHue pe3yIbTaTOB 0OPAOOTKH CTATHCTHYECKUX JAHHBIX OOBIYHO
opopmisiercsi B Buje TUcTOrpaMMbl. COBOKYITHOCTH JaHHBIX pa30MBAeTCs HAa YaCTUYHBIC
WHTEPBAJIbI, HAa3bIBAEMbIC HOPMAIbHBIMU. HHTEepBanbl pa3bueHus MOTYT OBITH OO0
MIUPUHBI, HO 00s3aTEFHO OHHW JIOJDKHBI CJIENOBaTh B TOPSAKE Bo3pacTaHus. MHTepBabl
pazOueHusi OTKJIAJbIBAIOTCA MO ocu abcuucc ructorpaMMbl. Ha ocu opaMHaT rucTorpaMMsbl
OTKJIQJIBIBACTCSl YKCIIO 3HAYCHHH, MOMABIIUX B MHTEPBAJ pa3z0MeHUs. DTO YMCIO 3HAUYCHUM
MpHU3HAKA COBOKYITHOCTH HA3BIBACTCS YACTOTOU. J{JIs1 MOCTPOCHHS THCTOTPAMMBI:

1) B Hauane cieAyer 3aJaTh YaCTUYHbIE HHTEPBAJIBI pa30UECHMUS;
2) 3areMm B MeHI0 Cepauc BbIOpaTh KOMaHAy AHanu3 0anHbIX U yKa3aTh HHCTPYMEHT aHAJIN3a

—l'ucmoepamma v Haxatb OK;

3) B ManoroBoM OKHe [ ucmozpamma ciaenyeT yKa3aThb:

- B Tpymne Bxoowusie danHwvle B TIOJIe BxoOHol unmepean — AHTEPBAJl SUYEEK C JaHHBIMU, a B
nosie Mumepean KapmaHoe — UHTEPBAII STYEEK C YACTUYHBIMHU MHTEPBaJIaMH pa3OueHus;

- B rpynne llapamempsl 6vi600a YKa3bIBA€TCS WMHTEpBAJl f4Y€eK JUJIs BbIBOJA YacTOT U

OTMEUaETCs TaJIOUKON MepeKitoyaTelb Bbigood epaghuxa.

[Tocne naxxatuss OK uHCTpyMeHT [ ucmoepamma BHIBOAUT JIBa CTOJIONA: KApMaH U 4acToTa.
Cama rucrorpamma BBIBOJUTCS IpaBee ctosdna yactor. dopMaTtupoBaHue THCTOTPAMMBI
MIPOU3BOJIUTCA TAK K€, KaK U 000 quarpamMmmsl B Excel (cMm. tabopatopHyto padoty Neb6).

HNucrpyment: OnucamenbvHas cmamucmuka.

B makere ananuza Excel conmeputcs HMHCTpYMEHT OnucamenvHas Ccmamucmuxa,
KOTOPBIA CO3/IaeT TaOJMILy OCHOBHBIX CTATUCTHYECKUX XAPAKTEPUCTUK JJISI COBOKYITHOCTH
naHHbIX. B oaTolt Tabnuie OyayT coaep:KaTbCs CIEIyIOUIME XapaKTEPUCTUKHU: CpEeIHEe,
CTaHJapTHas OmUOKa, IUCIEpPCHs, CTAaHAApPTHOE OTKIOHEHHE, MOJa, MEAHaHa, pa3Max
BapbUPOBAHMS WHTEPBAJia, MAKCHMAJIbHOE U MUHUMAJILHOE 3HAYCHHS, aCHMMETPUs, IKCIIECC,
00BEM COBOKYITHOCTH, CYMMY BCEX JJIEMEHTOB COBOKYIHOCTH, JTOBEPUTEIBHBI HHTEPBAI
(ypoBeHb HaaexxkHOCTH). UHCTpyMeHT Onucamenvrnas cmamucmuka CylleCTBEHHO YIpPOIIaeT
CTAaTUCTHYECKHI aHaJIu3 TEM, YTO HET HEOOXOJUMOCTH BBI3BIBATH KAKIYIO (PYHKIUIO IS
pacueTa CTaTUCTHUECKUX XapaKTePUCTUK OTAEIHHO.

Jlnst Toro, 4To0bl BBI3BaTh Onucamenvhyo cmamucmuxy, CIeayer:

1) B mento Cepguc BHIOpaTh KOMaHTY AHanU3 OAHHUBIX;
2) B cnucke Aucmpymenmol anaiusa TUAIOTOBOTO OKHA AHAIU3 0aHHbIX BEIOPATh UHCTPYMEHT
Onucamenvnas cmamucmuxa 1 HaxaTb OK;
3) B MOSBUBIIEMCSI IMAJIOTOBOM OKHE Onucamenvhas cmamucmuka Heo0XoIuMo:
- B rpynmne Bxoouvle OaHuble B TONe BxoOHou ummepean yka3aTb HWHTEpBAl sYEEK,

COJIepoKAaIllMX JIaHHBIE;

- eCJHM TepBas CTPOKa BO BXOJHOM JUANA30HE COJIEPKHUT 3aroJIOBOK CTOJIONA, TO B nofe

Memxku 6 nepgoul cmpoxe ClleyeT OCTaBUTh TaJIOUKY;

- AKTUBM3UpPOBATh MEpeKItoyaTenb (MOCTAaBUTh TaloO4Ky) Mmoecosas cmamucmuka, €cClv

HY>KCH ITOJIHBIN CITUCOK XapaKTEePUCTHK;

- aKTUBHM3UPOBATh MEPEKIIOYATENb YposeHb HaldexcHocmu W yKazaTb HaJEXKHOCTbh B %,
€CJIM He0OXOIMMO BBIYHCIIUTD JTOBEPUTEIHHBIA HHTEPBAJL.

3axanue 2.

CrenepupoBatps 500 ciayyallHBIX YKCes, paclpeeieHHbIX HopMalibHO. [locTpouThs rucrorpamMmmy
U TIOJIHBIM CIUCOK CTATUCTHUYECKUX XapaKTEPUCTHK C MOMOIIbIO uHcmpymenma OnucamenvHast
CMamucmuxa.

1. Boimonnure komauny Cepsuc—>Ananuz oannvix —1 enepayus ciyyainsix ducer,;

2..B nuanoroBom okHe [enepayus ciyuatiHblx YUCell BBEAUTE B MOJIE YHCIO NMEPEMEHHbIX: 1; B
nosie Yucno ciyvaitaeix uncen 500; BoiOepure Pacnpedenenue Hopmanvhoe; 3amaiite moboe
cpennee 3HaueHue (>kenatenbHO okoyio 100) u HeOobIIIOe CTaHIAPTHOE OTKIOHEHUE (HE OOJIbIIe
10); B moJyie BbIX0IHOM HHTEpBA YKaKUTE a0COIIOTHBIN aapec cronoma $A$2. Haxmure OK.
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1. Temepp MOCTpONTE TUCTOrPaMMy MO COBOKYIHOCTH Ciy4yailHbIX uucen. CHayajla Hy»XHO
3a/1aTh WHTEpBaibl pemieHus. [lycTh NIMHBI MHTEpBaNOB OyayT OJWHAKOBBIMU M pPaBHbI 3.
Jlisi  aBTOMaTHYEeCKOTO COCTaBJICHHS MHTEpPBAJOB pa3OueHus Habepure B sdeiiky B2
Ha4YaJIbHOE YMCJI0, HAPUMeEp, 75 JJI HAIIMX CIyYaiHBIX YHCEI. 3aTE€M BBIMOJTHUTE KOMaHIY
IIpaska—>3anonnume —IIpocpeccus. B nosiBUBIIEMCSl UAJIOTOBOM OKHE 3aIIOJIHUTE JaHHbIE:
- B IpYIIe nepexiovareneit noie Pacnonoscenue yCTAHOBUTE N0 CIMOLOYAM;

- B mone [llae nabepure 3;

- B nose Ilpedenvroe snauenue nabepure 125;

- B IpyIIe nepexitovareneil Tun ycraHoBUTe apugmemuyeckasn u Haxmure OK.
B pesynbrare cronben B Oyner conep:kath HHTEpBaIbI pa3oueHus (KapMaHbl).

2. Bommonnute komaHay Cepsuc—Auanuz  Odanuvix—l ucmoepamma. B nosBuBlIeMcs

JTMAJIOrOBOM OKHE [ ucmoepamma 3anoiHUTE:

- BXOJHOW MHTEPBAJI MOSBUTCS, €CJIU MIEIKHYTh MBIIIBIO IO CTOJIOIY A;

- WHTEpBaJ KAPMaHOB MOSBUTCS, €CIIH HICJIKHYTh MBIIIBIO 10 CTONIOIY B;

- TIOCTaBbTE TAJOYKY B I1OJIC METKHU;

- ykaxwuTte croyiden C B moyie BolxooHou unmepasar,

- aKTUBHU3HUPYHTE MepeKtoyaTellb Bbigo0 epaghuxa; eciy 3TO TOJE HE COACPKUT TajJOuKH,
Haxxmute OK.

3. Tloctpoenue rucrtorpammsl 3aiiMeT oT 5 10 10 MuHyT. 3a 3TO BpeMsi MUCbMEHHO OTBETHTE Ha
KOHTPOJIbHBIE BOMPOCHL. B pe3ynbrare BBIYUCICHUS TMOJIydYaTCs CTOJIOEI] IMOJ Ha3BaHHEM
Kapman, xoTopslii 1yOnupyeT Bail CTOJI0e1 HHTEPBAIOB pa30ueHus, U CTOI0EI 0] Ha3BaHHUE
Yacmoma ¢ paccUyUTaHHBIMH dYacToTamH. llocie Toro, Kak MOSBUJIACh THUCTOTPaMMa,
U3MEHHUTE €€ pa3Mepbl C MOMOIIBIO MBIIIN TaK, YTOOBI XOPOIIO ObUIM BUJIHBI BCE CTOJIOIBI U
MOJITUCH.

4. Temepb OCTaTOCh TMONYYUTh TaOMUILy CTATUCTHUECKUX XAPAKTEPUCTHK C HOMOUbIO
Onucamenvtot CMamucmuKu. Brimosnnute KOMaHy Cepsuc—»>Ananus
oanuwix —»Onucamenvhas cmamucmuxa. B mosBuBIIEMCsT AMaIOroBoM okHe OnucamenvHas
CMAamucmuKa yKaxxure:

- B mole BxooHou ummepéan TOSBUTCS aJpec, €CIU BBIACIUTh MBIIIBI0 HHTEpBAI
CIIaHHBIMH WM C KJIaBUaTyphl Habpath anpec $A$2: $A$501;

- B mone / pynnupogarue akTUBU3NPOBATH TIEPEKIIOUATENb 10 CIOIOYAM;

- aKTUBU3HMPOBATH MEPEKIItouaTeslb Memku 6 nepoti cmpoxe;

- B rpynne [lapamempuvl 6vi600a yKaxxute Buixoowoii unmepean, ENKHYB MBIIIBIO 1O
KaKoW-mubo0 MmycTol sueiike HIKe cTo0Ia 4acToT, Hanpumep, 1o C 25;

- aKTUBU3MpYHTe mnepekitouatens HMmoeosas cmamucmuka (€cid B 3TOM II0J€ HET
TaJIOYKH);

- aKTMBU3HpPYUTE NEpEKIoYaTeNb YposHs naoedxcnocmu 1 ycTaHoBUTe 95%);

- CHHMMMTE TaJIOUKH C NOJeH Haumenbuwut U Hauborvuwui 1 HaxxMmute OK.

dopma oTyeTa: oT4YETHAA padboTa

4. ”THOPOPMAIIMOHHOE OBECIIEYEHHUE
4.1 OcHOBHBIE eYaTHbIE U (MJIHM) 3JIEKTPOHHBIE U3IAHUSA:
O-1. TlonoB, A. M. Teopuss BEpOATHOCTEM M MAaTeMaTUYECKAs CTATHUCTHKA:
y4eOHUK JUIsl CpelHero mnpodeccuoHanbHoro ooOpaszoBanus / A. M. Ilomos, B. H.

CotnukoB; non penakiueir A. M. TlomoBa. — 3-e usn., mepepad. u gon. — Mockga:
W3narensctBO FOpaiit, 2024. — 425 c¢. — (Ilpodeccuonansnoe oopazoanue). — ISBN
978-5-534-18265-1. — Texct: snexTponHslii // ObpazoBarenbHas miargopma FOpait

[caiiT]. — URL: https://urait.ru/bcode/534640 (nata o6pamenuns: 02.05.2025).
4.2 JlomoJIHUTEJbHbIE Te4YaTHble W (WIH) JJIEKTPOHHbIe W3JAAHMS
(371eKTpOHHBIE pecypcehl):
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J-1. KouerkoB, E.C. Teopus BEpOSTHOCTEN M MaTeMaTU4YECKas CTAaTUCTHKA:
yueOnuk / E.C. KouetrkoB, C.O. Cmepunnckas, B.B. Cokonos. — M.: ®OPYM: UH®DPA-
M, 2006. — 240 c.: ui. — (Ilpodeccuonanpruoe obpa3oBaHue).

JI-2.  Marematuueckoe Owopo. Teopuss BepOSTHOCTH OHJIANH: Y4YE€OHUK C
npuMepaMHu pelIeHU [DIIeKTpOHHBIN pecypc]. — Pexxum pocryma: www.url:
https://www.matburo.ru/tv_book.php/. — 02.05.2025.
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JUCT UBSMEHEHUH Y TONMOJITHEHUI, BHECEHHBIX B
METOANYECKUE YKA3ZAHUSA

Ne u3mMeHeHHMs1, 1aTa BHECEHHUsA, Ne CTPaHUIbI C MK3MEHEHHeM

BbrLI10

Craao

OcHoBanue:

Iloanuck JUIa, BHECIICI0O U3MCHCHUA
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