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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
cucmembsl U nPOZPAMMUPOBAHUE.

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 (M3y4WUThb KpaTKUU TEOPETUUYECKUH Marepuai Mo TeMme

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/1a4.

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

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

OCHAILIEH IIPOEKTOPOM U DKPAHOM.

OueHka BbINOJHEHNS 3aJaHUI NPAKTHYECKUX 3aHATHI
«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

N[N B |W|N
NN DN

[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:
. wl
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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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oy by L L rg 1)

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. VnpocTaTs 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
. CronbkHMH cnocobaMH MOKHO COCTABHTE PACTHCAHHE OZHOIO y4eDHOTO JHA H3 5 pasIHYHLIX
ypokos?”
2. Ha | kypee 12 yuamuxes, HMelOlUHX N0 MaTeMaTHRe olleHkl «d-5%. CronskuMi cnocobanu
MOKHO CHOPMHPOBATE KOMaHIY H3 4 YenoBeK 11 YUacTHE B MaTeMaTHYecKoi ommmnaje?
3. CroneKO CYNIECTBYET PAVIHYHEIX JEYIHAYHEX YHCEN, B JAMHCH KOTOPBIX MOKHO HCTOILIOBATE
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. HMeroTea noMBZ0pEL, Orypisl, 1VEK. CKONBKO Pa3IHYHEIX CANATOR MOKHO NPHIOTOEHTL, €CIH B
KL CANAT JOMKHO BXOIHTE 2 pavIHYHEX BHA oBomeii”?
3. Croaekumi cnocobamy w3 8 yueOHEX NpeIMeTos MOKHO COCTARHTE pacnicanie yyebuoro
IHA H3 4 pasTHYHEIX YPOKOB.

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.

ol

5. CKONLKO TPEXIHAYHEIX YHCEN MOKHO COCTABHTE H3 TPEX Pa3AHYHEIX, HE PABHEIX HYMO Hugp?
3aBHCHT JIH Pe3VILTAT OT TOTO, KaKHe HHPpPL B3ATH? YEamuTe Kakoi-HHOy Ik cnocod nepebopa
TPeX3IHAYHLIX YHCEN, NPH KOTOPOM HH OJIHO WHCI0 HE MOMKET ORITE MPOITYLIEHO.

dopma oTyeTa: oT4YETHAA padoTa

IIpakTHyeckoe 3anaTHE Ne3
Tema: BeIunCI€HNE BEPOITHOCTH COOBITHS
Heab: HAy4YUTh BEIYUCIIATH BEPOSATHOCTH COOBITHIA
OoOopynoBanme: TeTpaib, pydka



MeToauueckue yKa3aHHMsl: H3YyYUTE TEOPETHUUECKUU Marepuall, pPelIUTh 3aJadyd [0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MPerno/1aBaTeb)
XoJ BbINOJIHEHUS

TeopeTnueckuii MmaTepua

Krnaccuyeckoe onpeneneHre BEpOSITHOCTH
[TycTh HEKOTOpBIH OMBIT MOXKET MPUBOIUTH JIUIIHL K OJHOMY W3 KOHEYHOTO MHOXKECTBA
pe3ynbTaToOB. DTH pe3yibTaThl Oy/eM Ha3bIBaTh DJIEMEHTAPHBIMU HMcxojaMu. [Ipeamnonoxum,
9TO 3JIEMEHTAPHBIC UCXO/IbI YAOBJICTBOPSIIOT CICAYIONINM yCIOBHUSIM:
1) 00pa3yloT MOJHYIO TPYMIY, T.€. B KaXXIOM HCIBITAHUU O0s3aH MOSBUTHCS KaKOW-HUOYIb U3
9TUX UCXOJIOB;
2) TOMapHO HECOBMECTHBI, T.C. IBA PA3IMYHBIX AJIEMEHTAPHBIX UCXOJAa HE MOTYT IOSBUTHCS B
OJIHOM UCTIBITAaHUU;
3) paBHOBO3MOXKHBIE, T.€. IIIAHCHI HA TIOSBJICHUE y BCEX AIEMEHTAPHBIX UCXOJ0B OJMHAKOBHI.
B 3THX yCcIOBHSIX MOXET HCMOIB30BATHCS KIIACCHIECKOE OIPEICICHNE BEPOSTHOCTH.
Omnpenenenue: DIeMeHTapHbBIC UCXObI, B KOTOPBIX MOSBIISIOTCS HHTEPECYIOIIEe HAC COOBITHE,
Ha3bIBAIOTCS O1A2ONPUAMHBIMU YTOMY COOBITHIO.
Onpenenenue: Beposmnocmvio cobbimusi A Ha3zpiBaloTCs yucio P(A), paBHOE OTHOLIEHUIO
YrCIia KCXOJIOB MCITBITaHUs, OJIarompusTCTBYIONMUX COOBITHIO A K OOIIEMY YMCITy UCXOJIOB:

m
P(4)=—,
n
rac n —06H1ee YUCJI0 UCXOA0B UCIIBITAHUA, M —4HCJIIO HCXOO0B, 6JIaFOHpI/ISITCTBYIOH_[I/IX COOBITHIO
A.
3amanme 1: pemure 3a1a4n

Bapuanr 1

1. U3 smuka, B koTopoM 10 Genbix u 6 uepHbIX IIapoB, OepyT Hayzauy 3 mapa. Kakosa
BEPOSATHOCTH TOTO, YTO OJMH U3 HUX OEIbI, a TBA YEPHBIX?

2. CobOpanue, Ha KOTOPOM NPUCYTCTBYIOT 20 My>K4uH U 10 KeHINH, BBIOUPAIOT JEJIETAIUI0
U3 yeThlpex uenoBeK. Kaxplii MoxkeT ObITh M30paH ¢ paBHOW BEepOSTHOCTHIO. HaiiTu
BEPOSITHOCTB TOTO, YTO B JIEJIETALIMIO0 BOMAYT 3 KEHIUHBI?

3. HaOupas Homep Tenedona, aboHEHT 3a0bUT TpU MOCHEAHNE HU(PBI, 3aIOMHUB JIUIb, YTO
OHHU pasiuyHble, HaOpasl uX Hayjaady. HaliTu BeposSTHOCTH TOro, yTO HaOpaHbl HY>KHbIE
uudpoI?

4. 25 sK3aMEHAIMOHHBIX OWJIETOB COJAEpPIKAT MO JBE BOMPOCA, KOTOPHIE HE MOBTOPSIOTCA.
Crynent noarotoBun 45 BompocoB. KakoBa BEpOSITHOCTh TOTO, YTO BBITSHYTHIN
CTYZICHTOM OWJIET COCTOMUT U3 MOJATOTOBJIEHHBIX UM BOIIPOCOB?

5. B mactepckyto miis pemoHTa noctynuio 15 teneBuzopoB. M3BecTHO, uTo 6 M3 HHX
HYy’XJ1aloTcs B oOuieit perynupoBke. Mactep OepeT nepBbie MonaBUIMECs 5 TEIEBU30POB.
KakoBa BeposSTHOCTb TOTO, UTO 2 U3 HUX HYXJal0TCs B OOIIEH peryIupoBKe.

Bapmuanr 2

1. KakoBa BepOsITHOCTb, YTO YETbIPEX3HAUHbII HOMEp CIIy4ailHO B3ATOr0 aBTOMOOWIS B
00JIBILIOM TrOpOJIe UMEET BCe LUDPBI pa3INYHbIE?

2. Tpex3HayHOE YHCIIO OOPA30BAHO CIy4YalHBIM BHIOOPOM TPEX HEMOBTOPSIOMIMXCS LU U3
mudp 1, 2, 3, 4, 5. KakoBa BeposSTHOCTh TOTO, YTO 3TO YHUCIIO YETHOE?

3. Cpean 17 CTyAeHTOB TIpyIIbl, W3 KOTOPbIX & JEBYIIEK, pa3bIlphlBacTcs 7
MIPUTITACUTENbHBIX OnneToB. KakoBa BEpOsATHOCTH TOTO, YTO cpeau oOnanaTeneil OMieToB
oKaxyrtcs 4 neByuiku?

4. Tlopnexar koHTpoto 250 mu3Aenuii, U3 KOTOPbIX S5 HeCTaHJAAPTHHIX. KakoBa BEpOSITHOCTH
TOTO, YTO CpEAM HayJaady B3ATBIX I KOHTPOJS 2-X H3AEIUH, OOHO OKaXeTCs
HECTaHAAPTHBIM?



5. ¥V coopmuka 10 geraneit, u3 kotopbix 4 ogHoro tuna, a 6 apyroro. KakoBa BepoITHOCTh
TOTO, YTO B3STHIC HAyJauy ABE ACTAIN OKaXXYyTCs pa3HOro Tumna’?
Bapuanr 3
1. TIaptus coctout u3 20 paguONPUEMHUKOB, U3 KOTOPBIX 5 HEHUCIPaBHBIX. [l1s1 MpoBEpKH
oTOMparoTcsi TpU paauonpueMHuka. KakoBa BepOSTHOCTh TOr0, YTO CpPeAu HHUX OAMH
HEUCIPABHBIN, a IBE UCTIPABHBIX?
2. B kop3uHe HaxoAsTcs 5 KpacHbIX U 4 cMHUX Ms4a. M3 KOp3uHbI Hay/aady BBIHUMAIOT J1Ba
Msa4a. KakoBa BEpOsITHOCTb TOT0, YTO OHU 00a OKaKyTCsl KPACHBIMU?
3. U3 Tpunnatu kapTouek ¢ OykBamH pycckoro andaBuTa Hayraa Beioupator 4. Kakopa
BEPOSATHOCTH, CTO 3TH KAPTOYKH B MOPSIKE BBIX0JIa COCTABST CIOBO «HEO0»?
4. Vyactauk jotepen «Crnoptiaoro 5 u3 36» ormeTun Ha kapTouke uudpst 4, 12, 20, 31, 33.
Haiitu BepoSTHOCTB TOTO, YTO OH yrajaji ueTbipe Hudpoi?
5. B kpyr Bnmcan kBaapar. HallTu BepOSATHOCTH TOrO, YTO TOYKA, OpOIIEHHAs Hay/ady B
KpYT, OKaXXETCsl BHYTPH KBaJipara.
Bapmuanr 4

1. Ortpe3ok pasaeneH Ha Tpu paBHble yacTu. Ha 3TOT oTpe3ok Hayaady OpOIIEHBI TPU TOUYKHU.
Haiitu BepOATHOCTH TOrO, YTO HA KaXIyK M3 TPEX 4dacTed OTpe3Ka MOoNajaeT Mo OAHOU
TOYKE.

2. U3 samuka, B xoTopoMm 8 Oenbix u 4 YepHbIX IIapoB, OepyT Haymady 3 mapa. Kakosa
BEPOSATHOCTH TOTO, UTO JIBA 3 HUX O€JIbIe, a OUH YEPHBIH?

3. U3 kononsl B 52 kapTel OepeTcs Hayrad 4 kapTel. HaliTu BEpOsITHOCTH TOTO, UTO CPEIU ITHX
4 xapt OyayT NpeacTaBiIeHbl BCE YEThIPE MACTH.

4. Ha nonke B cay4dailHOM nopsiike paccraBiieHO 40 KHUT, Cpeld HUX HAXOJIUTCSI TPEXTOMHHK
A.C.IIymxkuna. Hexto B3s1 Haynauy ¢ nojaku S5 KHUT. HallTu BEpOATHOCTH TOTO, YTO CpeAU
ATUX MATU KHUT €CTh TpeXTOMHUK [lymkuna.

5. CekpeTHBIX 3aMOK COAEPXKUT Ha 00IIel ocH 4 JAHMcKa, KaXKIbI U3 KOTOPBIX pa3jielieH Ha 5
CEKTOPOB C PA3NMYHBIMH LU(ppamMu. 3aMOK OTKPBIBAETCS TOJIBKO B TOM Cllydae, €Ciu JUCKU
YCTaHOBJIEHBI TaK, YTO 00Pa3yloT omnpeeneHHoe ynucio. Halltu BeposiTHOCTh TOrO, YTO NpH
MIPOU3BOJILHON YCTAaHOBKE JUCKOB 3aMOK OTKPOETCH.

dopma oTyeTa: oTueTHAA paboTa

IIpakTueckoe 3ansaTue Ne4

Tema: BoIYUCIICHUE BEPOSATHOCTH COOBITHS

Ieab: HAYYUTh BBIYUCISATH BEPOSITHOCTH COOBITUI

OoOopynoBanme: TeTpaab, pydka

MeToauuyecKkue yKa3aHHMsl: M3y4UT€ TEOPETHUUECKMU Marepuall, PEIIATh 3adadd I10
BapuaHTaM (HOMEp BapuaHTa Ha3HAyaeT MpernoaBaTesb)
X0/ BBINOJIHEHHS:

Teoperuyeckni MaTepuall

Teopema ymHodCEHUS 6EPOAMHOCMEN

Teopema: Beposmnocmb npouzeedenus 08yX He3aBUCUMbIX COObIMuULl PaBHA TPOU3BEICHUIO
BEPOSTHOCTEH ATUX COOBITHI

P(A'B) =P(A)P(B).
Teopema: Bepoamunocms npouszgedenus O08YX 3A8UCUMbBIX COObImMuUll PaBHA TPOU3BEICHUIO
BEPOSITHOCTEH OJHOIO M3 HUX Ha YCIOBHYI BEPOATHOCTh JPYrOro, BBIYMCICHHYH B
IIPEJI0KEHUHU, YTO NIEPBOE YK€ HACTYIUIIO.

P(A B) =P(A)P(B|A).
Teopema cnoocenus eeposimuocmert HeCOBMeCMUMbBIX COObIMULL

Teopema: Beposmuocmb cyMMbl HECOBMECMHbIX COObIMULL PaBHA CyMME BEPOSITHOCTEH 3THUX
COOBITHI:

P(A+B) =P(A)+P(B).



Teopema: Ecniu A u B — coBMecTHBIE COOBITHS, MO
P(A+B) =P(A)+P(B)-P(A B).
BeposiTHOCTH MPOTHBOMOJIOKHOTO COOBITUSA
Heckonpko coOBITHII B TAaHHOM OIBITE OOpPa3yIOT MOJIHYIO TPYIITY, €CIM B Pe3yJIbTaTe OIbITa
00s13aTeNTbHO JOJDKHO MOSIBUTHCS XOms Obl 00HO U3 amux codowvimuti, OTCI01a ClielyeT, YTO CyMMa
COOBITHH IMOTHOW TPYIIIBI €CTh JOCTOBEPHOE COOBITHE, BEPOSTHOCTh KOTOPOT'O PaBHA ¢IMHUIIC.
Teopema: /[Ba MpOTUBOMOIIOKHBIX IPYT APYTY COOBITHS 00pa3yIOT MOJIHYIO TPYIIIY:

P(A4)+P(A4) =1.
IIpumep: CTyneHT pa3bICKUBAeT HYXKHYIO eMy (opMyiy B Tpex crlpaBOYHUKax. BeposTHOCTb
TOr0, 4TO QopMyJia coiaepkutcs B 1-m, 2-M U 3-M CHOpaBOYHUKAX, COOTBETCTBEHHO paBHa 0,6;
0,7; 0,8. HaifTu BeposTHOCTb TOTO, UTO (POPMYJIa CONEPIKUTCS:
a) TOJIBKO B OJTHOM CIIPaBOYHUKE;
0) TOJIbKO B JIByX CIIPaBOYHMKAX;
B) BO BCEX TPEX CIPABOYHUKAX;
I') XOTs ObI B OZTHOM CIIPAaBOYHUKE;
1) HU B OJIHOM CIIPABOYHUKE.
Pewenue
PaccmoTpuM sneMeHTapHbIe COOBITHS U UX BEPOSATHOCTH:

A1 — bopmyina Haxozutes B 1-M cripaBounuke, P(4,)=0,6, P(Zl): 1-0,6 =0,4;
A> — popmyna HaxoauTcs BO 2-M cripaBounnke, P(4,)=0,7, P(/Tz): 1-0,7=03;
A3 — hopmynia HaxoAUTCS B 3-M CIIPABOYHHKE, P(A3 ) =0.,8, P(Aj): 1-0,8=0,2.

Bripazum uepe3 snemeHTapHble COOBITHS U UX OTPHIIAHUS BCE COOBITHSA a) — 1) U NPUMEHHUM
TEOPEMBI CIIOKEHUSI U YMHOKEHUS BEPOSITHOCTEH:
a) Ilyctb coObITHE A — POpMyJia CONEPKUTCS TOJIBKO B OJJHOM CIIPABOYHHUKE:

A=A -4y - A3+ A4 - Ay - Ay + A - Ay - A3

M= P4 3 ) P 1) ) P () PUE) Pl )=

=0,6-0,3-0,2+0,4-0,7-0,2+0,4-0,3-0,8=0,188.

0) Ilycth coOniTHE B — hopMyna COAEPKUTCS TOJIBKO B IBYX CIIPABOYHUKAX:

B=A-Ay-Ay+ A -Ay- Ay + A - A, - 4.

Jlaniee aHaOTrMYHO MYHKTY a) NOJIYyYUM, YTO
P(B)=0,6-0,7-0,2+0,6-0,3-0,8+0,4-0,7-0,8 = 0,452.

B) IIycth cobpiTre C — hopmyna ConepKUTCS BO BCeX Tpex crnpaBouHukax: C = 4, - 4, - A5,
P(C)=P(4,)- P(4,)- P(4;)=0,6-0,7-0,8 =0,336.

r) Ilyctsb cobbitre D — GpopMyria He COAEPKUTCS HU B OJIHOM CIIPABOYHUKE: D = 4, - A, - A; »
P(D)=P(4,)- P(4,)- P(4;)=0,4-03-0,2 =0,024.
1) [Tycts coObiTue E — popMmyra conep>KUTcst XOTs Obl B OTHOM CITPABOYHHKE:
E=A4+A4,+ 4.
JUJis1 BBIUMCIIEHUSI BEPOSATHOCTU COOBITUS £ y10OHO BOCIOIB30BATHCS (POPMYJION:
P(E)=P(4 + 4y + 4,)=1-P(4,)- P(4, )- P(4;)=1-0,4-03-0,2 = 0,976.
Bapmuanr 1
1. Tlokymarenb MOXeT mpuOOpecTH akiuu Tpex kommanuii: A, B u C. HagexxHOCTh mepBoit
olleHUBaeTCs 3KkcnepTamu Ha ypoBHe 90 %, BTOpoil — 85 % u Tpetheit — 91 %. UeMy paBHa
BEPOSATHOCTH TOTO, YTO a) TOJBKO OFHA KOMIAHHWS B TEUEHHE Troja CTAaHET OaHKPOTOM;
0) mo KkpaifHeil Mepe IBe KOMITAHUHU 00AHKPOTATCS?

2. Pabouwnii 06cmy>KuBaeT TPU CTaHKA, pabOTAIOIINX HE3aBUCUMO JIPYT OT Ipyra. BeposarHoctsb
TOT0, YTO 32 CMEHY IEPBBI CTaHOK HE MOTpedyeT BHUMaHUs pabouero, pasHa 0,9, Bropoit —



0,8, Tperuit — 0,75. HailTu BEpOATHOCTh TOTO, YTO 3a CMEHY: a) TOJbKO TPETHH CTAHOK
noTpeOyeT BHUMaHUs; 0) XOTs Obl OJJMH CTAHOK MOTPEOyeT BHUMaHUS pabodero.
B marasun Bonui Tpu nokymnatess. BeposSTHOCTh TOTO, YTO KaXAbld YTO-HUOYIb KyIHT,
pasHa 0,3. HaiiTi BEpOSATHOCTB TOTO, YTO: a) JIBA U3 HUX COBEPIIAT MOKYNKHU; 0) HU OANH HE
COBEPILIUT MOKYIIOK; B) [0 KpailHell Mepe ABa coBepLIaT MOKYIKH.
PagucT Tpux bl BbI3bIBAET KOPPECTIOHIeHTa. BeposaTHOCTH TOr0, 4TO OYyAEeT NPUHSAT NEPBBIN
BbI30B, paBHa 0,2, Bropoit — 0,3, Tpernii — 0,4. HaliTu BepoOSATHOCTH TOrO, 4YTO
KOPPECIIOH/ICHT YCIBIIIUT BbI30B PAUCTA.
HaiiTu BeposSITHOCTH TOTO, YTO OTKAXYT JBa M3 YEThIPEX HE3aBHUCHUMO palbOTArOIIMX
9JIEMEHTOB BBIYMCIIMTEIBHOTO YCTPOMCTBA, €CIIM BEPOSATHOCTH OTKa3a IEPBOro, BTOPOTO,
TPETHEr0 U YETBEPTOI0 AJIEMEHTa COOTBETCTBEHHO paBHsbl 0,4; 0,3; 0,4; 0,2.

Bapmuanr 2
BeposTHOCTh MOTYy4YNUTh BRICOKUE AUBUIECH/IbI IO aKIUsM Ha nepBoM npennpustuu — 0,2, Ha
BropoM — 0,35, Ha Tperbem — 0,15. OmnpenenuTs BEpPOATHOCTb TOrO, YTO AKLHUOHED,
UMCIOIINI aKIMU BCEX NPEANPUITHH, TOJYyYUT BHICOKME JTUBMJICHIIBI: a) HA BCEX
OpeanpusTusX; 0) TOIbKO Ha OJJTHOM MPEANPUITUN; B) XOTsI Obl HA OHOM MIPEANPUSTUH.
BepostHOoCTh mOTEpH MHCchbMa B MOYTOBOM otTaeieHuu paBHa 0,03, a tenerpammbl — 0,01.
OtnpaBieHo ABa NMUCbMa M OJHA Teinerpamma. KakoBa BEpOSTHOCTH TOrO, YTO JOMIET:
a) TOJIbKO Teyierpamma; 0) XOoTsl ObI OJTHO M3 OTIPABICHUMN ?
[Toxynarens mMoxkeT mpuoOpecTH akmuu Tpex komnanuii: 4, B u C. HagexHocTs nepBoi
OIIEHUBAETCS dKcnepTamu Ha ypoBHe 81 %, BTopoit — 92 % u Tpetbeit — 86 %. UeMy paBHa
BEPOSITHOCTh TOTO, YTO a)B€ KOMIIAaHUU OOAHKPOTATCSA; O) HACTYNMUT XOTA OBl OJHO
0aHKPOTCTBO?
Pabounii 06cmykuBaeT TpU CTaHKa, pabOTAOIINX HE3aBUCUMO JIPYT OT Jpyra. BeposarHoctsb
0e30Tka3HO# paboThl mepBoro u3 Hux pasHa 0,75, Broporo — 0,85, Tpethero — 0,95. Haiitu
BEPOSTHOCTh TOTO, YTO: a) OTKaXYT JIBa CTaHKa, 0) Bce TpuU CTaHKa OyayT padboTaTth
0€30TKa3HO; B) XOTs OBl OJTUH CTAHOK OTKaXeT B padoTe.
OK3aMEHAllMOHHBIA OWJIET COAEPKUT TPU BOIpoca. BeposSTHOCTH TOro, 4YTO CTYJAEHT
OTBETUT HA NEPBBIM U BTOpPOM Bompocsl, paBHa 0,9, Ha Tpernit — 0,8. Halitn BEpOSITHOCTH
TOTO, YTO CTYJACHT CAACT JK3aMEH, €CIU JUIsl 9TOr0 HEOOXOAMMO OTBETHTH: a) Ha BCE
BOIPOCHI; 0) IO KpaitHel Mepe Ha JBa BoIpoca Ousiera.

Bapuanr 3
Arperar uMmeeT 4YeTbIpe ABUratess M crnocoOeH (QYHKIMOHHPOBAaTh, €CIM PabOTalOT IO
KpailiHell Mepe JBa M3 HUX. BeposTHOCTh BBINTH M3 cTpos mepBomy asurarento — 0,01;
Bropomy — 0,02; tpetbeMy — 0,03 u yerBepTromy — 0,04. KakoBa BEpOSITHOCTH BBIMNTH W3
CTposi arperary?
[IpeanpustreM mMociaHa aBTOMAIIMHA 33 Pa3IUYHBIMU MaTepHallaMd Ha 4YeThIpe Oa3bl.
BeposTHOCTh Hamuuusl HYy»KHOTO MaTepuaia Ha mepBoit 0aze paHa 0,9, Ha BTOpOit — 0,95,
Ha TpeThel — 0,8, Ha yeTBepTOi — 0,6. HaliTh BEpOATHOCTH TOTO, YTO TOJLKO Ha OJTHOM 0aze
HE OKa)KeTCs HY>KHOT'O MaTepuarna.
B marasun Bonum Tpu mokymnatensi. BeposiTHOCTh TOTO, YTO KaXIblid YTO-HUOYIb KyIHT,
paBHa 0,3. HaliTu BEpOSATHOCTH TOTO, YTO: @) BCE TPHU IMOKYyMATENsl COBEPLIAT MOKYIIKH;
0) TOBKO OJMH M3 HUX KYITUT TOBAp; B) XOTs ObI OJIMH KyIHUT TOBap.
Ha crnopTuUBHBIX COpPEBHOBAaHMSIX BEpPOSTHOCTh IIOKa3aTh PEKOPIAHBIA pe3ylbTar mJis
nepBoro cnoprcmena — 0,5, g Broporo — 0,3, miusa tpersero — 0,1. KakoBa BepoSTHOCTH
TOTO, YTO: a)peKopa OyJeT YCTaHOBJEH OJHUM CHOPTCMEHOM; O0) pexopn Oyner
YCTaHOBJIEH XOTs ObI OTHUM CIIOPTCMEHOM; B) PEKOPA HE OyAET yCTaHOBIIEH.
Tpu opyaust CTpeNdroT B LI€Tb HE3aBUCUMO JIPYT OT Apyra. BeposiTHOCTh momnagaHus B LIETb
kaxoro pasHa 0,7. HaliTu BeposITHOCTh MOMAIaHUsl B 1I€Nb: a) TOJIBKO OJTHOTO U3 OPY/IUIA;
0) XOTs OBl OTHOTO OPYAHSL.

Bapuanr 4
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1. Cranmus MEeTpomnoJiuTeHa 000OpyJOoBaHA TPEMsI HE3aBUCHUMO Pa0OTAIOIIMMH 3CKaTaTOPAMH.
BeposTHOCTh 6€30TKa3HOM paboThl B TEUEHHUE JHS JUIs MEpBOro dckanaropa paBHa 0,9, s
Broporo — 0,95, nns tperbero — 0,85. HailTu BeposITHOCTH TOrO, YTO B TEYEHUE IHS
MPOU3O0UIET TIOJIOMKA He 00Jiee OTHOTO ACKaIaTopa.

2. IlpousBexneH 3anm 1o 1eaHu U3 Tpex opyauil. BeposaTHocTH momnagaHus B 1eIb U3 KaXI0TO
opyausi COOTBETCTBEHHO paBHbI 0,6, 0,7, 0,8. HaliTu BeposATHOCTH MOPAKEHUS IEH: a) XOTS
Obl OJIMH pa3; 0) TOJIBKO OJMH pas3.

3. PaOouwii 06ciTy)KMBaEeT TpU CTaHKA, paOOTAIOIINX HE3aBUCUMO JIpYT OT JApyra. BeposTHOCTb
TOT0, YUTO 3a CMEHY IEPBBI CTAaHOK HE MOTpedyeT BHUMaHus pabouero, pasHa 0,9, BTopoit —
0,8, Tperuit — 0,75. HailTu BepoOSTHOCTh TOTO, YTO 3a CMEHY: a) TOJILKO OJHMH CTaHOK
norpedyeT BHUMaHus; 0) He 00Jiee TBYX CTAHKOB MOTPEOYIOT BHUMAaHUs pabodvero.

4. Tpu cryneHTa cIarOT 3K3aMeH. BEpOsITHOCTh TOTO, YTO OTAEIBHBIA CTYAEHT CAACT 3K3aMEH
Ha «OTJWYHO», paBHA Al niepBoro cryaenrta 0,7, nis Broporo — 0,6, mis tpetbero — 0,2.
KakoBa BeposITHOCTh TOTO, UTO K3aMeH OyJIeT ClIaH Ha «OTIUYHO»: a) ABYMsI CTy/ICHTAMU;
0) X0Ts Obl OIHUM; B) HU OJTHUM?

5. Ilo muieHu NpPOU3BOAATCS TPU HE3aBUCUMBIX BbICTpesia. BeposTHOCTH momanaHus mpu
IIEpBOM, BTOPOM M TPEThEM BBICTpeiax paBHbI cooTBercTBeHHO 0,4, 0,5, 0,7. Kakona
BEPOSITHOCTH TOTO, YTO B MUILIEHb MPOU30MIET POBHO OJIHO NoHagaHue?

dopmMa oTyeTa: oTYETHAS paboTa

IIpakTuuyeckoe 3anaTue NeS, 6

Tema: BeIYUCIICHUE BEPOSTHOCTU CIIOXHBIX COOBITHI

eab: oTpaboTaTh HABBIKY MO BBIYUCICHHUIO BEPOSTHOCTEH CIIOKHBIX COOBITHI

Oo0opynoBanme: TeTpaib, pydka

MeToauyeckue yKa3aHMsi: H3Yy4YUTE TEOPETUUECKUM MaTepuall, PEUIUTh 3aJadd 10
BapraHTaM (HOMEp BapHaHTa Ha3HAvaeT MpPero/1aBaTellhb)
Xo0/1 BbINNOJHEHH S

Teoperuuecknii MmaTepuaJl
1. ®opmysia MOJIHOH BEPOATHOCTH
[TycTh coObITHE A TIPOUCXOUT COBMECTHO C OJHUM H3 coObiTuii (runote3) Hi, Ha,... Hy,
KOTOpBIE 00pa3yloT TOJHYI0 Tpynmy coObituii. Torma cmpaBemiuBa @opmyid NoaHOU
geposamuocmu coovimus A :

n
P(4) = XP(H)- P(A‘HK),
x=l
rae P(Hx) — BepositHocTh Tumote3sl Hi, P(A | Hx) — ycinoBHas BepoATHOCTH A, T.e.
BEPOSITHOCTh TOSIBIICHUSI COOBITHSL A TIPH YCIOBUH, YTO IIpor3onuia runores3a Hy .
2. ®opmy.a baiieca
[TycTh BepositHOCTH Tuniote3 1o omnbita Osimu P(H1), P(H>),... P(H,). B pesynbsraTe ombita
nosiBuiock coobitue A . Torma ycnoBHas BepositHocTh P(Hi | A) runore3sl Hx ¢ yderom
TIOSIBJICHUS COOBITHSI A BBIYHUCIISAETCS 110 hopmyne batieca:

P(H ) - P(A‘HK) P(H ) - P(A‘HK)
P(H_|4) = =

P(H.) - P(A‘Hl.) P(4) )
=1

1
IIpumep. Ha nByx craHkax NpoOW3BOIAT OJMHAKOBBIE JETald, KOTOPbIE MOCTYHAKOT Ha

KoHBe#ep. [Ipou3BOaUTEILHOCTS MEPBOrO CTaHKAa B TPU pasza OOJIbIEe MPOU3BOAUTEIHHOCTH
BTrOoporo. IlepBrlii craHok naet B cpeaHeM 80% neranell OTIIMYHOTO KadecTBa, a BTOpor —90%.

11



Haynauy B3sTas ¢ koHBelepa JIeTallb OKa3ajaach OTJIMYHOTO KauecTBa. HalTh BEepoOsATHOCTH TOTO ,
YTO OHA U3TOTOBJICHA HA BTOPOM CTAaHKE.

Pemienne [TycTh coObITHE A - B3siTas Hayaady ¢ KOHBeHepa JeTaab OTIIMYHOTO KaueCcTRa.
I'unore3sr:

Hi- neranp u3rotoBieHa Ha NEPBOM CTAHKE;

H»- neranp U3roToBieHa HA BTOPOM CTaHKE.

BeposTHOCTh TUIIOTE3 10 TMOSIBJICHUS COOBITHS A

P(H1)=3/4; P(H2)=1/4.

VY cil0BHBIE BEPOSATHOCTH

80% 90%
P(A|H ) = =0,8; P(A|H ) = =0,9.
1 100% 2 100%
BeposTHOCTH TOrO, YTO B3ATas HayJaady C KOHBEHEpa IETANIb OKAXKETCA OTIWYHOIO KadyecTBa,
T.€. BEPOSITHOCTh COOBITUSL A, BBRIUUCISETCS IO (hOPMYJIE TOJTHOM BEPOSITHOCTH:

3 1
P(4) == 0.8 +— 0,9 = 0,825.
4 4

Hckomas BCPOATHOCTH TOT'O, 4YTO B3ATad MACTAJIb OTIIMYHOI'O Ka4CCTBAa M3TOTOBJICHA HA BTOPOM

P(H,) - P(4H,) %

cTaHKe, Beruncisiercs no Gpopmyne baiteca: P(H,|4) = =

P(A) 0,825

3. Cxema bepnysuiu. @opmyaa bepuyaan

[TycTh mpOW3BOJAMTCA N HE3aBUCUMBIX OJHOTUITHBIX HCHBITAHUN, B KaXJAOM M3 KOTOPBIX
coObITHE A MOXKET MOSIBUTHCS C BEposiTHOCTHIO P. Toraa BeposTHOCTh HENMOSABIEHUS COOBITUS A,
T.e. P(4) paBHa q=1-p.

BeposatHocTh TOT0, 4TO COOBITHE A TMPOM30MIET B ATHX N HE3aBUCUMBIX HCIIBITAHUAX POBHO
k pa3, MoxHO BbUUCIUTH MO hopmyJie BepHy.ain

k k
P(k)y=C -p -q
Jlns ompeneneHus BEpOSATHOCTH TOSBIIEHUS COOBITHS A MeHee m pa3 (k <m), 6onee m pa3
(k> m), xoTs 61 01MH pa3 (k >1) U T. . MOTYT OBITH UCIIOJIL30BAHBI (POPMYJIBIL:

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 . BexoskecTs cemMsiH AaHHOro pactenus pasHa 90 %. Haiitu BeposITHOCTB TOTO, YTO
U3 YeThIpeX MOCESHHBIX CEMSIH B3OUIYT: a) TpU; 0) HE MEHEe TpeX.

Pemenne

a) Mckomyio BepOsITHOCTh HaxoauM ¢ nomouisio ¢popmyinsl bepuymu (14), yuutsiBas 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 menee Tpex» 03HA4aeT, YTO M3 YETHIPEX CEMSH B3OMIyT WM TpH, WIH YeThipe. Tak
KaK 3TH COOBITUSI HECOBMECTHBI, TO [0 TEOPEME CII0KEHUSI HCKOMasi 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. Ilpeoenvuvie meopemut 011 cxemul bepuynnu
Teopema Ilyaccona. (OTMeTHM, 4TO Ha MPAKTUKE Ta TEOPEMa MPUMEHSETCS NpU 4, < 10.

n—k

DTO 03HAYAET, YTO P JOJDKHO OBITH OYCHBb MAJIBIM YHUCIOM). [lycmb umeemcs n He3a8UCUMBIX
UCNBIMAHULL C 8EPOSIMHOCMbIO P YCNexd 8 0OHOM UCHbIMAHUU U - BEPOSMHOCIbIO HeyOaul.
Tozcoa 0113 1106020 huKcUpoBanHO20 M CNPABEOTUBO COOMHOUEHUE
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lm
A -2
m!
IIpumep. MammHnCTKa eyaTaeT TEKCT, KOTOpbli conepxkuT 20000 3nakoB. Kaxxplil 3HaK

MOJKET OBITh HaleyaTaH HEMPaBUWIBHO C BepossTHOCTHIO ().0004. KakoBa BEpOSTHOCTH TOTO, YTO B
TEKCTE HEe MeHee 3 OIevaTok?

,rae A =np,

Pemienue. Ecim omeyarky cuMTaTh YCIEXOM, TO K JTOM 3aJadye IMPUMEHHMA CXeMa
bepnymm nipu p=0.0004, n=20000. ITockoabKy A=np=8§, TO MOXHO HCIIOJIb30BATh MPEACITHHYIO
teopemy Ilyaccona. ITosTomy, uckomas BeposATHOCTL paBHa [-P,’- P,'- P/ ’=1-e3- 8 e®-(64/2) e
8= 1-41 ¢%=0.986.

Humezpanvnana meopema Myaepa-Jlannaca. [lycmoe umeemcs n He3a8UCUMbIX UCHBIMAHUL
c gepossimHocmyvio ycnexa p, 0<p<l, 6 o00HOM ucnvlmanuu u q=1—p - 6epPoOAMHOCHbBIO

Heyoauu. Benuuuna p He 3asucum om n. Toeoa .0ns nt00bIX GeujecmeeHHblx yucen a<b npu

n—>0
m—np

Pla<"=" <p )=d(b)- d(a).

vIpq

X
3nech @(x)=% I eV 2a’y - ¢ynkius Jlannaca, 3Ha4eHHs] KOTOPOU 3a/1aHbl B TaOIHUIIaX.
2 o

Hpumep. [Ipu poxaeHnn pedeHkKa BEpOATHOCTb POKIEHUS Malibuuka paBHa (.512. Haiitu
BEPOSITHOCTH TOTO, 4TO cpenu /000 HOBOPOKJACHHBIX MATTLYMKOB POJUTCS OOJIbIIE, YEM JIEBOYCK.

Pemenne. Ilycte A — 370 coObITHE, COOTBETCTBYIOIIEE BOIPOCY 3aJayd, m — 3TO YUCIO
POKJIEHHBIX ManbuuKoB. HeTrpyaHo Bunets, uto P(4) = P(m>500). Ilockonbky n=1000 MOXHO
CUMTATh JIOCTAaTOYHO OOJBIIMM, TO TNPUMEHHM HHTErpajibHyro TeopeMy Myaspa-Jlamnaca,
COTJIACHO KOTOPOU

PA)=P((" =P 5 307512y 4 5 0757) = 1 (1- ©(0.757) = ©(0.757) = 0.775.

NI 250

3amaHme: penyre 3a1auu

Bapuanr 1

L. Ha xaxnom u3 Tpex crankoB u3rotoBunu mno 100 omHoTunHbIX Aetaneil. Bce nmeramm

CJIOKUJIA B OJIMH SIIUK. MI3BECTHO, YTO MPOIYKIIMSI MIEPBOTO CTAHKA COACPIKUT B CPEIHEM
3% Opaka, a 2-ro u 3-ro ctaHkoB 1o 2% Opaka. HaliTu BeposSITHOCTH TOTO, YTO B3SITAs
Hay/auy U3 SIIUKa JeTajlb OKaXXeTCss HAOpaKOBAaHHOM.

[Taptua cocrour u3z 70% BEHTUIATOPOB pPHKCKOro 3aBojga U 30% BEHTWIATOPOB
MOCKOBCKOI'0 3aBoja. i1 BEHTWIATOpAa PHIKCKOIO 3aBOJA BEPOSATHOCTH, BBIIEPXKATh
rapaHTUHHBIN cpoK paBHa 0,92, s BEHTUIATOPOB MOCKOBCKOTO 3aBOJIa 3Ta BEPOSITHOCTh
paBHa 0,95. Hayjauy B3sTBIA M3 MapTUU BEHTUJIATOP BBIACP)KAJI TapaHTUHHBIA CPOK.
Haiitn BEpOATHOCTH TOr0, YTO BEHTUJIATOP MOCKOBCKOI'O 3aBOJA.

Ha c6opky mocrymmumo 1000 uzgenwmii ¢ mepBoro aBromara, 2000 co BToporo m 2500 ¢
tpethero. Ilepmwiii aBTomar maer 0,3% Opaka, Bropor — 0,4%, Tperuii - 0,2%. Haiitu
BEPOSITHOCTH TIOTIA/IaHus Ha COOPKY OpaKOBaHHOM JIeTau.

B Garapee u3 10 opynuii umeeTcsi OJTHO HEMPUCTPEIITHHOE. BeposTHOCTh Mmonajganus u3
Hero paBHa 0,25. OcrtanbHblE OpYyAMs, MPUCTPEISIHHBIE C OAWHAKOBOM BEPOSITHOCTHIO
nonagaHusi paBHoil 0,6. [IpousBeneH OauH BBICTpEI, B PE3yJbTaTE YEro LeNb MOpakeHa.
KakoBa BepoATHOCTb TOro, 4TO BBICTPEN CHAENIaH U3 HEMPUCTPEISIHHOTO OpYAus?

UTto BeposiTHEE: BBIMTPATh Y PABHOCHJIBHOTO IIPOTUBHUKA HE MEeHee 3 mapTuil U3 4 wiu He
meHee 5 u3 8?
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B Teuenue ronma 3a MHIMBUAYaJIbHOM KOHCYJbTAallMEH MO MaTeMaTHKe oOpalaroTcs B
cpenHeM 40 % cTyneHTOB-IEPBOKYPCHUKOB. HailTu BEpOSTHOCTH TOr0O, YTO B JAHHOM
yyebnom roxy wu3 800 CTyAeHTOB JTOro Kypca 3a KOHCYJbTallMed oOpatrarcs:
a) 350 gyenosek; 0) He MeHee 340.

Bapuanr 2

[lepBsiit cranok mpousBoaut 45% Bcex 60aATOB, a BTOpoi - 55%. B npoaykuuu nepBoro
cTaHka Opak cocrapisieT 2%, a B IpoAyKIuu BToporo - 3%. KakoBa BepOATHOCTb, UTO
CJIy4aiiHO B3SITHIN OOJT OKaXETCs TOIHBIM?

[IpoTUBHUK MPUMEHSIET CaMOJIETHI MSATH TUIOB. VI3BECTHO, UYTO Ha JAHHOM Yy4YacTKe
bpoHTa COCPENOTOYEHO TMPUMEPHO PABHOE UHUCIO CaMOJETOB KaXJOro THIIA.
BepostHOoCcTH cOMTH caMOJIET Mpu MPOXOoJie HaJ 0O0OPOHUTEILHON 30HON COOTBETCTBEHHO
paBubl i Hux 0,6; 0,3; 0,2; 0,1; 0,1. Camoner mpoTUBHUKA, MPOPHIBABIIMKICS Yepes
000pOHUTENBHYIO 30HY, cOUT. Yemy paBHA BEPOSTHOCTH TOTO, YTO 3TO CAMOJIET TIEPBOTO
THIa?

B rpynmne cnoprcmeHoB 20 JbDKHUKOB, 6 BenocunenuctoB u 4 OeryHa. BeposTHocTh
BBITNIOJIHUTh HOPMY MacTepa clopTa paBHa: Juis jgbbkHUKA 0,9, g Benocuneaucra 0,8 u
i 6eryna 0,75. HaliTu BepoOsSTHOCTH TOTO, YTO CIIOPTCMEH,  BBI3BAHHBIM Hayady,
BBIITOJIHUT HOPMY MacTepa CIopTa.

Ha nepBom cranke obpabareiBaercst 80% Bceit mpoaykuuu, a Ha BTopoM — 20%. IlepBbrit
CTaHOK JaeT 99% kadyecTBEHHOM MpOIyKUHH, a BTOpou - 96%. IlpoBepeHHoe uznenue
oKazajioch OpakoBaHHBIM. KakoBa BEpOSTHOCTH TOTO, YTO OHO 00pabaThIBaIOCh Ha
BTOPOM CTaHKE?

Kaxnoe n3 8 mpenanpusaTuil oTpaciy BBIMOJHSIET MECAYHBIA TUIaH ¢ BEposiTHOCThIO 0,9.
Haiitu BeposSITHOCTH TOT0, UTO B KOHIIE MECS1IA IUIaH BBITIOIHAT 6 IPEANIPUSITHH.

BeposiTHOCTD MOpaskeHHs MUILIEHH MIPU OJHOM BhICTpene paBHa 0,9. Haiitu BeposTHOCTD
Toro, yto npu 100 BeIcTpenax MuIleHb OyJeT mopaxeHa: a) poBHO 86 pa3; 0) 6omee 90
pas.

Bapuant 3

[Ipubop Moxer paborath B 1ByX pexkumax. Hopmanbhblll pexum Habmogaercs B 80%
BCEX CIIy4aeB, HEHOpMaJIbHBIN - B 20%. BeposTHOCTh BbIX0OAa mpubopa 13 CTpos 3a BpeMst
t B HopManpHOM pexume paBHa 0,1, a B HeHopmasbHOM - 0,7. HailtTu nomnyro
BEPOSITHOCTh BbIXOJA U3 CTPOs Mpubopa 3a BpeMs t.

Cpenu moctymnarommx Ha cOOpKy Jerajeil ¢ mepBoro aBromara -1% OpakoBaHHBIX, CO
BTOporo aBromara - 2%, ¢ Tperbero - 2%, ¢ yerBeproro - 3%. IIpon3BoaUTENBHOCTH
aBTOMATOB OTHOCATCS, Kak 4:3:2:1 cooTBeTCcTBEHHO. B3siTas Haynady aeTtanb okaszaiaach
craHgapTHOW. Halitu BEpOATHOCTH TOro, 4TO €€ U3rOTOBUJI TPETUM aBTOMAT.

OnuMHakoBBIE JETAd M3TOTOBIISIIOTCS Ha Tpex cTaHkax: 25% Ha mepBoMm, 30% Ha
BTOpOM U 45% Ha TpeTbeM. B mpoayKium cTaHKOB Opak COCTaBIISIET COOTBETCTBEHHO 4%,
3%, 2%. KaxoBa BepOsSTHOCTb, YTO CIy4YailHO B3sTas JI€Tajlb OKAXKETCA CTaHIapTHOM?

B MOHTa)XHOM 11€X€ K YCTPOMCTBY NPUCOEAUHAETCS dieKTpoasurarens. Ha ckimane
uMeroTes sekrpoasurarenu 3aBogoB Nel, Ne 2 u Ne3 cooTBeTcTBEHHO B KOJIMuecTse 19,
6 u 11 mryk, KOTOpbIe MOTYT 0€30TKa3HO paboTaTh /10 KOHIA TapaHTUHHOTO CpOKa
COOTBETCTBEHHO ¢ BepostHocTamu 0,65, 0,76 u 0,71. Paboumii Oeper ciy4aitHO
JJEKTPOABUTATENIb U MOHTHPYET €ro K yCTpOoMCTBY. HalTu BEpOATHOCTH TOro, 4YTO
CMOHTHPOBaHHbIH U 0€30TKa3HO paboTalIM 0 KOHIIA TapaHTUMHOTO CpOKa
ANEKTPOABUIaTeNb ocTasiieH 3aBogoM Ne I, 2 wm 3.

KakoBa BeposITHOCTH TOTO, 4YTO MPU OpPOCAHUU CEMHU HUTPAJBHBIX KOCTEW IIecTepKa
BBITNA/IET TPYK/IbI?
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[IBeiinas ¢abpuka BbIIycKaeT B cpeaHeM 96 % NpoayKIMM OTJIMYHOIO TKadecTBa. 3a
cmeny cmuto 150 kocTromoB. HaiiTu BEpOSITHOCTH TOrO, YTO IPHU MPOBEPKE CPEAM HUX
OKa)XKyTCsl OTJIMYHOTO KauecTBa: a) 146 kocTioMoB; 0) He MeHee 146 KOCTIOMOB.

Bapuanr 4

B nepBom smmke copepxkutca 20 geraned, W3 HUX 15 craHgapTHeIX, BO BTOpoM - 30
neraned U3 HuX 24 CTaHIApTHBIX, B TpeTheM - 10 neraneil, U3 HUX 6 CTaHAAPTHBIX.
Haiitn BeposiTHOCTH TOr0, 4YTO HayJady B3sATas JAeTajlb W3 MPOU3BOJIBLHO BBHIOPAHHOTO
SIIIMKA OKa3ajgach CTAHAAPTHOM.

B Marasun moctynwin 3aBOAHbIE MamMHBI ¢ Tpex (adpuk: 150 mammH ¢ mepBoi
¢abpuku, 200 mamuH co 2-it u 250 mammH ¢ 3-ii. BepositHOCTh TOro, uTO Mrpymka 1-i
dbabpuku He nMeeT Opaka, paBHa 0,7, mis 2-i pabpuku 3Ta BeposATHOCTh paBHa 0,8, a s
3-it - 0,9. Haypmauy xymnieHHas B Mara3uHe MallliHa OKasajach OpakoBaHHOW. Kakxosa
BEPOSITHOCTh TOTO, YTO OHA M3TOTOBJICHA Ha |-HihaOpuke?
[TepBoiii iex BoityckaeT 80% MpoayKIHUU MEPBBIM COPTOM, a BTOpoil iex — 85%. B siuke
Haxoautes 20 u3nenuid neporo uexa u 10 m3genuit Broporo mnexa. KakoBa BEpOsSTHOCTb
TOT0, YTO HayJlauy BBIHYTOE U3 SIIHUKA U3/EIINe OKAXKETCS MEPBOCOPTHHIM?
[Tonyuensl Tpu napTuu U3aeauid ogHoro obpasua. B neppoii maptuu - 20%0pakoBaHHBIX
u3JIeNnii, a B ABYX JAPYIHX - Jecsitas 4acTb. M3 MpOU3BOJIBHO BHIOPAHHOW MapTUH
U3BJICYEHO OpakoBaHHOE uznenue. HallTu BEpOSTHOCTH TOrO, YTO OHO HU3BJICYEHO M3
MapTHH ¢ HAUOOJBIITNM TMPOIIEHTOM Opaka.
Bpocator 19 moner. Kakoe uucio Beimasmmx repoos 6osee BepositHO: 10 umm 9.
B cpennem 35 % cCTyaeHTOB cHAlOT AK3aMEH MO MAaTeMaTUKE HA OLEHKU «XOpPOLIOo» U
«otnuyHo». KakoBa BeposTHOCTH TOro, yto u3 100 uenoBek, CHAIOIMX SK3aMEH IO
MaTeMaTHKe, TaKhe OLICHKHU Moiyyart: a) 42 yenoseka; 0) ot 25 no 40 yenoBek?
dopmMma oTyeTa: oTYETHAS paboTa

IIpakTuyeckoe 3ansitue Ne 7
Tema: nmocTpoeHue 3aKoHa pacnpeenenus u pynkius pacupeneneHus JICB.
Ieab: orpaboTaTh HABBIKM [0 IOCTPOCHUIO 3aKOHA paclpeeicHus W QyHKIUU
pacnpenenenus JJCB.
Oo6opynoBanme: TeTpaab, pyuka

MeToauyeckue YyKa3aHMsl: W3YyYUTE TEOPETUYECKHM MaTepuall, PELINTh 3aJadd 10
BapuaHTaM (HOMEp BapHaHTa Ha3Ha4aeT MpPero/1aBaTellb)
Xo/1 BbINIOJIHEHUSA

Teopernueckunii MaTepuaJl

Onpenenenne: Cnyuainoin eenuuunoll Ha3bIBACTCS BEIMYMHA, KOTOpash B pe3yJbTare
OTIBITA MPUMET OJIHO M TOJIBKO OJIHO BO3MOXHOE 3HAUYCHHUE, IIPU ATOM 3apaHee HEM3BECTHO, KaKoe
UMEHHO.

Onpenenenne: /uckpemnoi Ha3pIBAlOT CIyYyalHYIO BEJIMYMHY, KOTOpas NMPUHUMAET OT-
JieNTbHBIE, U30JIMPOBAaHHbIC 3HAYCHHSI.

Onpenenenne: 3akoHom pacnpeneienusa /[CB Ha3pBaeTCs COOTHOIIEHHE MEXIy €€
BO3MOKHBIMU 3HAYCHHUSMH U WX BEPOSTHOCTSAMH (T. €. BEPOATHOCTSMHU, C KOTOPHIMH CITyJaifHast
BEJINYHMHA PUHUMAET 3TH BO3MOYKHbIC 3HAUCHUS).
3aKoH pacrpeeneHus MoxKeT ObITh 3a1aH Gopmynoit (popmynsl bepuymnnu, [lyaccona u ap.),
Tabnuiei win rpad@ukom, a Takxke QyHKIUEH pacupeneeHus.

Xj X1 X2 ce . Xn

P; p1 p2 Ce Pn
HAa3bIBACTCS 3aKOHOM MJIM PSJIOM pacipeaeJeHus AMCKPETHON CJOYVYAHHOU BeJINYUHbI.
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Ipumep 1. IlocTpouTts psig pacnpenenaceHus CaydaiiHOW BEIMUKHBI £ - YUCa BhINaJACHUIN opia
pH TpeX MoAOPaChIBAHUSIX MOHETHI.
Pemenne. Cnyvaiinasi BeIMunHa & MOXET NPUHATH YETbIpe paznuyHbix 3Hadenus: 0, 1, 2, 3.
Haiinem BeposiTHOCTH 3TUX 3HaUeHMM Mo popmyne bepHymu:

x,=0 P(X=x)=C1/2)-(1/2) =1/8

x,=1 PX=x,)=Ci(1/2)-(1/2) =3/8

=2 PX=x)=Ci(1/2)-(1/2) =3/8

x,=3 Plx=x,)=C1/2)-(1/2)=1/8
CrneoBatenbHO, psiji paclpeesIeHUs:

X 0 1 2 3
P 1/8 3/8 3/8 1/8

Onpenesienne: OyHkuen pacnpenaeeHust CIIy4ailHOW BEJTUYMNHbI X HaspBaercs

byHKIHSA r (x) =P (X <X ), OTIpeJIeNIONIas BEPOSATHOCTD TOT0, UTO CIyYaiHas BEIMUMHA X
OpUMET 3HaueHue, MeHbliee X .
IIpumep: Cnyuaiinas BenuunHa X 3ajaHa GyHKIMEH pacnpeeieHus
X 1 2 3 4
p(x) 10,2 0,3 |P3 0,1
Haiitu BepositHocTh  p3. [locTtpouts ¢QyHknuio pacnpenenenus. HailTu dvmcimoBwie
XapaKTEPUCTHUKH C.B.
Pewmenue:
IIpoBepuM TOKIECTBO ,, _ 1.

=

0,2+0,3+p3+0,1=1.
p3=0,4.
[Toctpoum QyHKIMIO pacpenesieHHsI ITON CIydYalHOU BEITUYUHBI.

Nmeem:
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=1LX=2,X=3,X=4)=0,2+0,3+0,4+0,1=1.

0, x<1;
0.2, 1<x<2;
F(x)=40.5, 2<x<3;
0.9, 3<x<4,
1, x>4.
3amanme: pemure 3a1a4u
Bapuanr 1
1. CnydaiiHas BeIMYMHA MOJYUHSIETCS 3aKOHY paclpeaeieHUs

X 1 2 3 4 5

px)| 0,1 03 [015 [P, |02

Haiitu BeposTHOCTD ps4. IloCTpouTh hyHKIIUIO pacmpeieseHusl.

2. CocTaBuTh psij pacrpeaeiieHus CIy9ailHON BETUYHHBI — YUCJIa OTKA3aBIIUX MPUOOPOB 3a
BpEMsI HUCIBITAHHMS Ha HAJCKHOCTh, €CIM HUCIBITAHWIO TOJBeprajiock 4 mpubopa, a
BEPOATHOCTh OTKa3a Kaxa0ro pasHa 0,2.

3. Dk3ameHaTop 3a7aeT CTYACHTy He O0oJiee YeThIpeX JOMOJHUTEIbHBIX BOMPOCOB.
BeposiTHOCTB TOTO, 4TO CTYJEHT OTBETUT Ha JIF0OOW Bompoc, paBHa 0,9. [IpenonaBarens
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MpeKpamaeT 3K3aMEHOBaTh CTYACHTa, KaK TOJIbKO CTYJIEHT OOHapy»XUT HE3HAHHUE
3agaHHoro Bompoca. CocTaBUTH psii paclpenesieHUus CIy4alHOW BEJIMYMHBI - 4YHCIA
JOTIOJIHUTEINIbHBIX BOIIPOCOB, 3a/IaHHBIX CTY/ICHTY.

4. Cnyyaiinple BeqMuMHBI X U Y MOJUYUHSIIOTCS 3aKOHAM paclpeieIeHUs

X 1 |2 |3 4 y 0 1 2 3
p(x)10,3]103[0,1 10,3 p(y) 03103102 |0,2
[Toctpouts psia pacnpenenenHus ciry4aiHou BeaudruHbl X+Y.
Bapuanr 2
1. Cnyuaiinas BennunHa X 3a1aHa QyHKIMEH pacTipeeIeHHs
X 1 3 5 7 9

p(x) 10,25 | 0,1 |P; P4 0,2
Haiitu BeposiTHOCTH D3, p4, €citr p3=2p4.IlocTponTs QyHKIMIO pactpeaeneHus.

2. barapess coctouT u3 Tpex opyauid.  BeposTHOCTHM momagaHus B 1LEJIb MPU OTHOM
BbICTpeJie U3 1-ro, 2-ro, 3-ro opyausi paBHbl cooTBeTcTBeHHO 0,5; 0,6; 0,8. Kaxmoe u3
OpYIHM CTpensieT IO HEKOTOPOM uenu oauH pa3. lloctpouTs psanx pacnpeneneHus
CIIy4allHOM BEJIMYMHBI YKCJIa TONAJaHUIN B LIEIb.

3. lllectb OAHOTUIHBIX TPUOOPOB HUCHBITHIBAIOT HA  MEPErpPy304YHBIX  peXKUMAaX.
BepositHoctu 111 kakgoro mpubopa mpoitu ucnbiTaHue paBHbl 0,7.  McmblTanue
3aKaHYMBACTCS TIOCIE BBIXOAA W3 CTPOs mepBoro e mnpubopa. Iloctpouts psn
pacrpeeneHus: Yucia Nporu3BeICHHBIX UCTIBITAHUI

4. Cayuaiinbie BennuuHbl X U Y 3a7aHbl QYHKIMSIMH pacipeieIeHus

X | 2 |3 5 y 0 1 4 5
p(x)] 0,204 102 [0,2 p(y) 0,2 104 |0,15]0,25
[TocTpouTs GyHKIMIO pacnpeieIeHHs CIIy4aifHON BeIMYUHbI X+Y .
Bapuanr 3
1. CnyyaitHas BennuuHa X 3aj1aHa GyHKIMEH pacnpeaesieHus
X 2 4 6 8 10

px)|10,1 02 |P; 0,3 10,1
Haiitu BepostHOCTb p3. IlocTpouts hyHKIIUIO pacnpeeseHusl.

2. Tlaptus, HacuuthiBaromas 20 wu3nenuid, comepkuT 5 OpakoBaHHBIX. M3 3Toil maprtum
CIy4daiiHbIM 00pa3oM B3aTO 4 m3aenus. TpeOyeTcss MOCTPOUTh PsiJl paclpeiesieHUs Yucia
OpakoBaHHBIX U3/IETIHH, COAepkKaluxcs B BHIOOpPKE.

3. Pabouwmii oGciyxuBaeT 4 craHka. BeposTHOCTH TOTO, YTO B TEUYECHHE Yaca, CTAHOK HE
noTpedyer BHUMaHUs padodero, paBHa Juist 1-ro cranka 0,7, s 2-ro - 0,75, nast 3-ro -
0,8 u g 4-ro - 0,9. IlocTpouts pan pacupencneHus CIy4alHOW BEJIWMYMHBI - YHWCIIa
CTaHKOB, KOTOpbIE HE MOTPEOYIOT BHUMaHUs paboyero B TeUEHUE yaca.

4. Cnydaiinple BennuuHbl X ¥ Y 3a1aHbl QYHKIMSIMH pacrpeaeacHusI

X 0 1 3 4 y 1 2 4 5
p(x)[0,2 103 |01 0,5 p(y) 0,1 0,4 0,2 0,3
[TocTpouTh GYHKITHIO pacTpeIeICHUS CIIy9aifHONH BeTUYUHBI X+Y .
Bapuanr 4
1. CayudaiiHasi BeTMYMHA NOAYUHSIETCS 3aKOHY paclpeaeieHus
X 3 6 9 12 15

p(x)[0,1 0,2 |01 P4 0,2
Haiitu BeposTHOCTE p4. [locTpouts pyHKIMIO pacripeaeneHusl.

2. HcnbIThIBa€TCA YCTPOMCTBO, COCTOSIIEE U3 YETHIPEX HE3aBUCUMO pabOTaIOIUX IPHUOOPOB.
BepositHoctn oTkaza mnpubopoB TakoBel: 0,3 ; 04 ; 0,5 ; 0,6. CocraBuUTh psf
pacmnpeieseH!s Yucia OTKa3aBUINX MPUOOPOB.

3. B nexe Opak cocraBiger 5% Bcex uznenuil. CocTaBUTh psi pAacHpEelesICeHUs 4YHciia
OpakOBaHHBIX U3JICTUN U3 TPEX B3SITHIX HayAauy.

4. Cnyyvaitablie BennurHbl X U Y 3a7aHbl QYHKIHUSIMU pacpeeICHUs

x 1 |3 [4 J6 | ly Jo J1 ]2 3 |
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p(x)[02 [02 [03 [03 | o) [05 [0 o2 [02 |
[TocTpouts GyHKIHIO pacnpeaesneHus ciiydyailHoN BennuuHbl X+Y.
dopma oTyeTa: OTUET, 3a1UTa PaOOTHI.
IIpakTHuyeckoe 3ansaTue Ne 8
TeMma: BbIYMCIIEHHE OCHOBHBIX YUCIIOBBIX XapakTepuctuk [JCB.
Iean: oTpaboTaTh HABBIKK 1O BHIYMCIEHUIO OCHOBHBIX YHCIOBBIX XapakTepucTtuk JICB.
Oo0opynoBanme: TeTpaib, pydka

MeToanueckue yKa3zaHHMsi: M3yUYUTE TEOPETUUECKUN MaTepual, peuIuTh 3aJadyd II0
BapuaHTaM (HOMEp BapuaHTa Ha3HAa4yaeT MpPernoaBaTeb)

Xo0/1 BbINNOJHEHH S
Teopernvyeckuii MaTepuas

1. MaremaTrudeckoe oxxuaanue JICB
Omnpenenenne: Mamemamuueckoe oxcuoanue JICB HaxoquTcs o popmyiie:

n
M(X) = _lel.pl.
=

Bepoamnocmuuiii_cmvlcn 3TOr0 BBIPAXKEHUST TAKOB: MpPHU OOJIBIIOM YHCIE U3MEPEHUN CpeaHee
3HaYCHHE HAOMIOJAeMBIX 3HAUYEHUN BENWYMHBI X TMPUOIIKAETCS K €€ MaTeMaTHYeCKOMY
0’KMJIAHUIO.
Mexanuueckuu cmublci 3TOrO PABEHCTBA 3aKJIIOYAETCS B CIEAYIOIIEM: MAaTEMAaTHYECKOE 0XKUIAHNE
ecTh abcrmcca MEHTpa TSDKECTH CHCTEMBbl MaTepUANBbHBIX TOYEK, aOCIHUCCHI KOTOPBIX PaBHBI
BO3MOJKHBIM 3HAUEHUSIM CIIy4YalHOW BEJIMYMHBI, @ MACCHI - UX BEPOSTHOCTSIM.

2. lucnepcus ICB
Omnpenenenne: /ucnepcus ciy4aiiHON BETUYHMHBI X €CTh

2
D(X) = M(X - M(X)) )
Jucniepcuto cirydaitHOM BeIM4YMHBI X UHOTAA YJI00HEE BBIYUCIISTH O PopMyIie

A(X) = M(X) —(M(X)).
Bepoamnocmuviti cmuicn Jlucnepens cilydailHOM BEMYMHBI X €CTh XapaKTEPUCTUKA PAacCEHBa-
HUSl pa30pOCAaHHOCTH 3HAYEHHWH CIy4yallHOW BETWYHMHBI OKOJIO €€ MAaTeMaTHYeCKOro OKHUJAHUS.
Jlucrniepcust ciy4aiiHOM BEJIMYMHBI UMEET Pa3MEPHOCTh KBaJIpaTa CIIy4YaliHOW BEJINYUHBI.
3. Cpennee kBajgpaTuieckoe OTKJIOHEHHE
Jlia Oonee HaryiggHOW XapaKTEpUCTHKH pacceMBaHusl yAOOHEe IMOJIb30BaThCS BEIMYUHOMH,
HWMEIOIIEH pa3MEPHOCTh CaMOM CIIy4ailHOM Beau4yuHbL. [l03TOMY BBOAMTCA TMOHSTHE CPEIHETO

KBaJIPaTUYECKOrO OTKIOHeHHs: O (X) = VA (X) .

Ilpumep: Cnyyaiinas BennyuHa X 3a7aHa QyHKIUEH pacrpeaeaeHus
X 1 2 3 4
p(x)]10,2 10,3 |P; 0,1
Haiitu BeposTHOCTh p3. HaliTu 4nCIIOBBIE XapaKTEPUCTUKH C.B.
PEIIEHMUE:

[IpoBepuM TOXKAECTBO z":p, =1.

i=1

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

p3=0,4.

Halinem 4uciioBble XapakTEpUCTUKHU CIyYalHOU BEIUYUHBI X:
n

M(X) = Zx,p,

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.
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2 2
JIiist BBIYMCIIEHUS TUCIIEPCHH IpUMeHuM popmyny: A(X)=M(X ) - (M(X)) .
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) = \/ﬂ(X) - \/0,84 ~ 0,916.
3aganue: penmTe 3a1a9u

BapuanTt 1
1. CayudaiiHas BeIMYMHA NOAYHHSIETCS 3AKOHY paclpeeIeHUs

X 1 2 3 4 5

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

Haiitu BeposTHOCTh p4.HaliT yncnoBble XapakTepuUCTUKH C. B. X.

2. BeposATHOCTh M3roTOBIEHUS HecTaHAapTHOW aetanu paBHa 0,1. W3 maptum KoHTposep
Oeper Aeranb JUIS NPOBEPKH Ha KadecTBO. EcCiIM OoHa OKaXXETCS HECTaHIAPTHOM, MapTHs
3anepxxkuBaetcs. Eciu neranb OkakeTcs CTaHAAPTHOM, TO KOHTpoJiep OepeT Cleayrollyio
neranb. Beero nposepsiercst He Oosiee MATH AeTaneil. BEIUNCIUTD YNCIIOBBIE XapaKTePUCTHKU
YKCJIa IPOBEPSEMBIX JETAJIEH.

3. B OnarompusiTHOM peXKMME YCTPOHCTBO BBIIEP)KHUBAET TPU MPHUMEHEHHUs 0€3 peryimpoBOK,
nepes 4YeTBEpThIM €ro MPUXOJUTCS peryaupoBartb. B HeOmaronmpusaTHOM pexUME €ro
IIPUXOJUTCS PEryJMpoBaTh IIOCJIE IIEPBOrO K€ NPUMEHEHUsd. BeposATHOCTH TOro, 4ro
YCTPOMCTBO MOMAanaeT B OmaronmpusaTHeIA pexum, paBHa 0,7, B HeOmarompusitHbid - 0,3.
PaccmaTtpuBaercs ciyualiHas BEJIMYMHA - YUCIIO NMPUMEHEHUN YCTPOMCTBA 10 PETyJIMPOBKHU.
HaiiTu ee 4ucnoBble XapaKTEPUCTUKU.

4. Tlo 3amaHHON (YHKIUU paclpeleleHus] CIy4YyallHOW BENMYMHBI HAWTH €€ YHUCJIOBBIE
XapaKTEPUCTUKHU:

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. CnyyaitHas BennuuHa X 3aaHa GyHKIUEN pacripeieneHus
X 1 3 5 7 9

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

Haiitu BeposTHOCTH P3, p4, €CIIH p3=2p4. HaliTh 4yncioBbIe XapaKTEPUCTUKU CITy4aHON

BEJINUYMHBI X.

2. B ycrpoiicTBe, coaepxamieM 6 paguonamMi (Bce JaMIIbl Pa3jIMuYHbIE), IEperopena OjHa
namna. C 1eNnpl0 yCTpaHEHMs] HEUCIPAaBHOCTH HayJady BbIOpaHHYIO JIaMIly 3aMEHSIOT
3aBEIOMO TOJHOM M3 3alaCHOI0 KOMIUIEKTa, TIIOCJIE€ 4Yero cpaszy MpOBEpsAIOT paldoTy
ycTpoiictBa. CoCTaBUTH psJl pacupeleieHus yucia 3aMeH jamn. HalTu yuciioBble Xapak-
TEPUCTUKU ITOU CIIy4aWHOW BEJIMYHHBI.

3. WcnbIThiBaeTCsA HAACKHOCTh 4eThIpex mnpubopoB. Ecmu ouepeaHoil mpubop HE mMporen
WCIIBITAHKWE, TO MCHBITAaHUS Npekpamatorcsa. HaillTn uncioBele XapaKTEpUCTUKU CIIy4aiiHOIO
Yrciia WCIBITAHHBIX TPUOOPOB, €CIM BEPOSATHOCTH BBIACPKATH HCIBITAHUE TSI Ka)XJI0TO
npudopa, pasHa 0,9.

4. Tlo 3amanHol GYHKIIMU paclpeiesieHUs CIy4YailHON BEIMYMHBI HAUTH €€ YUCITIOBBIC
XapaKTEPUCTUKMU:
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0 npu x<-3,
1/3 npu —3<x<0,

F(x)=
3/4 npu 0<x<2,
1 npu x>2.
Bapuant 3
1. Cnyvaitnas BenmnunHa X 3a7aHa QyHKIMEH pacrpeaeacHus
X 2 4 6 8 10

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

Haiitu BeposTtHOCTS p3.HalTn yncnoBsle XapaKTEpUCTHKH C.B. X.

2. BeposATHOCTh M3rOTOBJIEHUS HeCTaHAApTHOW naeranu pasHa 0,1. g mpoBepky Ha KadyecTBO
OTK Oeper u3 naptuum He Ooisiee uyerblpex netayned. Ilpu oOHapyKeHMHM HeCTaHIApTHOU
JETau BCs NapTus 3ajepkuBaerca. HalTu 4nucioBble XapaKTEpUCTUKHU YUCIa MTOABEPIILNXCS
IIPOBEPKE JETaICH.

3. IlaTh ONHOTUMIHBIX TPUOOPOB UCIBITHIBAIOTCS MPU MEPErPYy30UHbIX pexumMax. BeposTHOCTb
MPOWUTH MCTIBITAaHUE JUIs Kaxaoro nmpubopa paBaa 0,85. McnbiTaHus 3akaHUMBAIOTCS TOCIIE
BBIXOJIa U3 CTPOsI IepBOro ke npudopa. Iloctpouts psia pacnpeneneHus ciry4yailHOW BEITUYH-
HbI- YHCJIA TIPOU3BEICHHBIX UCIIBITAHUN. HalTu 4ucinoBbie XapaKTEpUCTHKH.

4. Tlo 3amanHOM (DYHKITMH pacHpeaesieHus] CIy4aiiHON BETUYMHBI HANTH €€ YUCIIOBbIE
XapaKTEPUCTUKMU:

0 npu x<-2,
1/4 npu —2<x<1,
F(x)=
1/2 npu 1<x<4,
1 npux>4.
Bapuanr 4

1. CnyyaiiHas BeIMUYMHA NOJIYMHSAETCS 3aKOHY pacIipeieseHus
X 3 6 9 12 15

px)[0,1 02 o1 [p, [o02

Haiitu BeposaTHOCTH p4. HaliTh unciioBbIe XapaKTEpUCTUKH C.B. X.

2. B Hamiem pacnopssk€HUH YEThIpE JIAMIOUYKH, Kakaas M3 KOTOPBIX HMeeT AePeKT ¢
BeposTHOCcThIO 0,08. /{151 0TOOpa 0IHOM TOHOM JTAMIIOYKY KaXAas: JJaMIIOYKa BBUHYMBAETCS
B natpoH. [Ipu BkItoueHnu Toka nedexTHas aModka cpasy ke neperopaer. [locTpouts psn
pacripeieieHus] CIy4yallHON BEIMYMHBI - YWCJA JIAMIIOYEK, KOTopoe OyJeT MCIpoOOBaHO.
Haiitu ee uncnoBble XapaKTEPUCTHUKHU.

3. B smuke cempb u3aenuii, OAHO U3 KOTOPHIX OpakoBaHHOe. M3 simuka W3BIEKAIOT OJHO
W3/eNue 3a JpYyruM, TOKa He oOHapykar Opak. Hailtu yuciaoBbie XapakTEpUCTUKHU
CIIy4allHOM BEJIMYMHBI - YACIIA BBIHYTHIX U3/CTUMN.

4. Tlo 3amanHOM (DYHKITMH pacmpeaesIeHus] CIy4aitHON BETUIMHBI HANTH €€ YUCIIOBBIE
XapaKTEPUCTUKU:

0 npu x<-2,

2/5 npu -2<x<-1,
4/5 npu —1<x<0,

1 npux>0.

F(x)=

®opma oTueTa: oTyeTHaA paboTa
IIpakTuyeckoe 3ansaTue Ne 9
Tema: noctpoeHue GyHKIMHN pacrpeesieHUs U MIOTHOCTU pacTpeIeICHUs
Heanb: orpaboTaTh HaBBIKM MOCTPOCHHS (PYHKITUU TUIOTHOCTH M MHTETPAIBHON (DYHKITHH
pacnpeneneHusl.
OoGopynoBanme: TeTpaab, pyuka
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MeToauueckue yKa3aHMsl: M3yYUTE TEOPETUUECKUU Marepuall, pelIuTh 3aJadyd [0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MPerno/1aBaTeb)
XoJ BbINOJIHEHUS

TeopeTnueckuii MmaTepua

Omnpenenenne: O@ynkuus F(X) Ha3biBaeTca ynkyuen pacnpeoenenusa C.B.X WU
UHmMeZPAnbHOU PyHKyue.
Hanpumep, 3nauenue ¢yHkuumu F(X) mpu X=2 paBHO BEpOSTHOCTH TOTO, 4TO C.B. X B
pe3yJibTaTe UCIBITAHUS MPUMET 3HAaYeHHe, MeHbIee IBYX, T.¢. F(2)=P(X<2).
Omnpenenenne: C. B. Ha3biBaeTcs Henpepuienou (HCB), ecniu ee dbyHkuus pacnpenenenus F(x)
SIBJISIETCS] HETIPEPHIBHON (YHKITHEH.
Ceoticmea ¢ynkyuu pacnpeoeneHus:
1. F(x)- neyObiBatomas GyHKIINS;
2. lim F(x)=0. Im F(x)=1.
X—>—00 > Xx—o ’

3. P(axX<g)=F(B)-F(a).

Omnpenenenne: Oynknus f(x)= F'(X) Ha3pIBaeTCs niaomuocmuio pacnpeoenenus BEpOSITHOCTEN
HCBX.
3Has TUIOTHOCTH pacmpeaencHus f(x), MOXHO HalTH (QyHKUIUIO pacnpenencHus F(x) mo

dbopmyiie

Fe= /@t

Ilpumep:
JlaHa MIIOTHOCTH paclpeaeeHHs CIIyYailHON BEJIMYUHBI X:

0 npu x<0,
fx)=94x* npu 0<x<2,
0, npu x>2.
Tpebyercs:
a) HallTU napameTp A;
0) pyHKIMIO pacnpeieneHus CIyYaiiHOW BEIMUMHBI X
B) MOCTPOUTH IpaduK PyHKINHU pacnpeesIeHus;
') HAUTH BEPOSITHOCTH MOIAIaHMs CIIy4YalHON BETUYUHBI X B HHTEPBAI (1 /2; 1).
Pewenue:
a) [lapamerp A moxbGepem Tak, 4YTOOBI BBHINOJHIOCH CBOMCTBO (2) TIJIOTHOCTHU
pacnpeeieHus:

ifof(x)dx =1

+00 2 32
tacarea®) 284 Sust
Lf(x)dx_gAxdx_A3o_3A 3
OTCIOJIaAzé.
8

0) @yHkuuro pacnpeaenenus F(x) OyleM UCKaTh Ha KaXIO0M MHTEPBAJIE OTIEIBHO.
Jnst 3Havennit x <0

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

—00

Jnst 3HaueHnit 0 < x <2
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X 31 3

F(x)= jf(t)dt:jétzdt:t— =X
—00 0 8 8 0
g 3HaueHnnt x > 2
x 23 4 2 53
F(x)= tidt=|=t"dt=—| =—=1
(=) =]S =3 =
0 npu x<0,
Taxum o6Gpasom, 3
F(x)= ry npu 0<x<2,
1, npu x>2.
B) I'paduk 3101 PyHKIIMM M300pakeH Ha PUCYHKE.
#(x)
| I
0 ! z X

r) BeposTHoCTh Tomananus ciiydaiinoil BemuumHbl X B uHTepBan (1/2;1) BBIMUCIAEM MO

dbopmyiie:
Pla< X <p)=F(B)-F(a):

1
P(1<X<IJ=F(I)—F(IJ=X 11 7.
2 2)" 8

[Tpw sTOM pazoleeM 0DIACTE MHTETPHPOEAHEA Ha TPH YACTH, KK 5T0 CJEIaHD
E BEIpa#eHHH J11 flx):

1/2

el
L

M{E)= | x0ch + [xlxcﬁr - [ xlahe = %1‘7
| J 1 173

-y

[=]
taa |

3amanme: pemure 3a1a4u
Bapuanr 1

1. Jlana ruioTHOCTH pacupeneneHus f{x) cirydaitHOW BETUIMHBI X.

0 npu x<-1,
fx)=1c(x+1) npu —1<x<0,
0, npu x>0.
a=-1,8; f=0,6.
TpeOyercs:
a) HATH MapameTp ¢;
0) GyHKIUIO pacrpeieNICHUs CIIy9aifHONW BEJTMYUHBI X;
B) TOCTPOUTH rpaduku (YHKIIUU pacpe/ieTICHUS U INIOTHOCTH PaCIpeIeICHUS;

r
) BEPOSITHOCT MOMAIaHus CIly4aifHON BenHanHEl X B MHTEpBAN (ar; f3).

2. C.B. X 3agaHa (yHKIMEH pacTpeaeaeHus
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Fx)=4——, 1<x<2;
3
1, x>2.

a) Haittu f(x), M(X), A(X).

b) Iloctpouts rpaduku pyukuumii f(x), F(x).
¢) Beruucnuts P(1,5<X<2.5).

Bapuanr 2
1. C.B. X 3agana (GyHKIMEH pacrpeaencHusI

0, x(0;
F(x)=<4x(2-x), 0<x<1;
1, x>1.
1) Haiitu f(x).
2) Hoctpouts rpaduku ¢pynkmmii f(x), F(x).
3) Beruucnuts P(0.5<X<1.5).
2. JlaHa MIOTHOCTH pactpeaeneHus f(x) caydailHON BETUUUHBI X.
0 npu x<0,
f(x)=4x/5¢ npu 0<x<10,
0, npu x>10.
a=6,2; p=10,5.
Tpebyercs:
a) HATHU napameTp c;
0) pyHKIHMIO pacnpeneneHus CIy4aiiHOW BEIMYMHBI X
B) OCTPOUTH rpa@uKku (GYHKIUU paCHpPEEICHUs U IJIOTHOCTH  paclpe/eIeHHUs;
') BEpOSITHOCTD MONAaJAaHMsI CITy4YailHON BeIMYMHBI X B HHTEpBal (05 , ﬂ )

Bapuant 3
1. C.B. X 3agana ¢pyHKIHEH pacnpeaeacHus
0, x<2;
F(x)=14(x-2)%, 2<x<3;
1, x>3.

1) Haiitu f(x).
2) Hoctpouts rpaduku ¢pyukmii f(x), F(x).
3) Beruucnuts P(2,5<X<3,5).
2. JlaHa TUIOTHOCTH pacnpeaesieHus f(x) caydaitHOW BETUYHHBI X.
0 npu x<0,
f(x)=1c(2—x) npu 0<x<2,
0, npu x>2.
a=12; p=1,5.
Tpebyercs:
a) HATH napameTp ¢;
0) GyHKIHIO pactipeiesICHUs CIIy9aifHON BEJTMYHUHBI X,
B) TOCTPOUTH rpaduku (YHKIIMU pacpeIeTICHUS U INIOTHOCTH pacIpeeICHUS;

') BEpOSITHOCTD MONAJAaHMsI CITy4ailHOM BEIMYMHBI X B UHTEPBaJ (Ot ; ﬂ )

Bapuanr 4
1. C.B. X 3agana QyHKIMEH pacrpenencHus
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0, x<0;
2

X
F(x)=9—, 0<x<4;
16

1, x>4.
1) Haiitu f(x).
2) Tloctpouts rpaduku ¢pynkuit f(x), F(x).
3) Beruucnuts P(X>3).
2. JlaHa mIOTHOCTH pactpeaeneHus f(x) caydailHOi BeTUYUHBI X.
0 npu x<0,
fx)=12x/c npu 0<x<5,
0, npu x>5.
a=13; p=3,7.
Tpebyercs:
a) HATHU napameTp c;
0) pyHKIMIO pacnpeeneHus CIy4aiiHOW BEIMYMHBI X
B) IOCTPOUTH rpauKku (GYHKIUU pacHpeIeIeHUs] U IJIOTHOCTH  paclpe/eIeHHUs;
') BEpOSITHOCTD MONAJAaHMsl CITy4yailHON BeIMYMHBI X B HHTEpBaI (05 , ﬂ )

dopma oTyeTa: OoTYETHAA padoTa
IIpakTnueckoe 3ansaTue Ne 10
Tema: Beruncnenue xapakrepuctuk HCB
Heab: HAy4yuTh pemiaTh 3aa4u ¢ UCMOJIb30BAHUEM OOJBLINX YUCEN.
Oo0opynoBanme: TeTpaib, pydka

MeToanyeckue yKa3zaHHMsi: M3yUYUTE TEOPETUUECKUU MaTepual, pPEeuIuTh 3aJadyd II0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MPErno/1aBaTeb)
Xo0/1 BLINOJIHEHH

Teoperuyeckni MaTepuall

Yucaoseie xapakrepuctukn HCB
MartemaTnueckoe 0kHAaHue C.B. X HaXOAUTCS 1O popMyJie

M(X) = Ofoxf(x)dx ,

—00

Aucnepcueii c.B. X Ha3bIBalOT HECOOCTBEHHBIM UHTETPAI

D(X) = [(x-M(X)* - f(x)dx , €CITH OH CXOJIUTCH.

—00

CCJIN CXOOUTCA HECOOCTBEHHBIN HHTCIrpall.

s eviyucnenus oucnepcuu b6onee y0oona ciedyiowas opmyna:
T2 2
D(X) = [x" - f(x)dx - (M(X))".
Hpumep. Cnyuaitnas BenuuuHa X 3ajaHa MJIOTHOCTHIO pacipeiesieHHs
0 mpu x<0,
f(x)= x—i)f npu 0< x <2,
0 mpu x=>2.

Haiitn maTremaTuueckoe OKUaaHue, TUCIICPCUIO U CPCAHCKBAAPATUIHOC OTKIIOHCHHUC C.B. X.
Pemenue: BOCHOJILSYGMCH OIIPCACICHHUAMMU.

T h Loy, (1 1
M[X]—&xf(x)dx-lx[x—élxja’x-(3x 2Ox)

"8 8_16
3 5 15

0
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2

3

2_+w2 _22_13 :l“_i‘s =
M[X]—:[fo(x)dx—!:x [x 4x jdx (4x 24xj

0

DIX]= M[X]-M[x]=2_20_ 4

3205 225
o[X]=/D[X] = 21?

3amanme: peuinTe 3a1a4u
Bapmuanr 1
1. C.B. X 3agana ¢pyHKIMEH pacpeaencHus
0, x(0;
F(x)=<x(2-x), 0<x<1;

1, x>1.
4) mamitu f(X).
5) BBIYKCIUTH YUCIIOBBIE XapaKTEPUCTUKH C.B.X.

6) Beruncauth P(0.5<X<1.5).
2. JlaHa mIOTHOCTH pactpeaeneHus f(x) caydailHOi BeTUUUHBI X.

0 npu x<0,

f(x)=4x/5¢ npu 0<x<10, a=6,2; p=10,5.
0, npu x>10.

TpeGyercs:

1) naititu napamertp c;
2) BBIYHUCIUTH YUCIOBBIE XaPAKTEPUCTHUKH C.B.X.
3) BepOSATHOCTb MONAJAAHUS CITy4YallHON BeIMYMHBI X B HHTEpBal (a; ,B)

Bapuanr 2
3. C.B. X 3aaaHa (pyHKIMEN pacnpeaeacHus
0, x<0;
2

X
F(x)=9—, 0<x<4
16

I, x>4.

4) nabitu f(x).
5) BBIYUCIUTDH YUCIIOBbIE XapaKTEPUCTUKH C.B.X.
6) BbIUMCIUTH P(X>3).
4. JlaHa JIOTHOCTH pacrpeaeneHus f{x) caydailHON BETMUUHBI X.

0 npu x<0, o
f(x)=42x/c npu 0<x<5, a=13; p=3,.
0, npu x>35.
TpeGyercst:

1) naiftu nmapamerp c;
2) BBIYHUCIUTH YUCIOBBIE XaPAKTEPUCTHKH C.B.X.
3) BepOSATHOCTb MONAJAAHUSI CTy4YallHON BEIMYMHBI X B HHTEpBaI (a; ﬂ)

Bapuant 3
3. Jlana muioTHOCTH pacnpeneneHus f{x) ciy4aitHOM BeTUIMHBI X.
0 npu x<-1,

f(x): c(x+1) npu —1<x<0, a=-1,8; =0,6.
0, npu x> 0.
TpeOyercst:

1) naiitu mapamerp c;
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2) BBIYUCIIHUTH YUCIOBbIE XaPAKTEPUCTUKHU C.B.X.
3) BEpOSATHOCTH MONAAAHMS CITy4YallHON BEIMYMHBI X B HHTEpBA (a; ﬁ)

4. C.B. X 3amana QyHKIUEH pacrpeaeneHus
0, x<I;
2

X
F(x) = , 1<x<2;
3

1, x>2.

1) naiftu nmapamerp c;
2) BBIYUCIIHUTH YUCIOBBIE XaPAKTEPUCTUKHU C.B.X.
3) BBIUMCIUTH BepoATHOCTH P(1,5<X<2.5).

Bapuanr 4
3. C.B. X 3agana QyHKIMeH pacnpenencHus
0, x<2;
F(x)=4(x-2)%, 2<x<3;
1, x>3.

4) Haiitu f(x).
5) Toctpouts rpaduxu ¢pynkuit f(x), F(x).
6) Beruucauts P(2,5<X<3,5).
4. JlaHa TUIOTHOCTH pacmpeaesieHus f(x) ciydailHOW BeTUYHHBI X.

0 npu x<0
’ a=1_2; p=1,5.
f(x)=13c(2—x) npu 0<x<2, p
0, npu x>2.
TpeOyercst:

1) HaiiTh mapamerp c;
2) BBIYMCIHTH YUCIIOBBIE XaPAKTEPUCTUKH C.B.X.
3) BEpOSTHOCTH MOMAJAHHS CIyJailHOM BeTuunHbl X B HHTEpBAN (0r; ).

dopma oTyeTa: oTueTHaAA paboTa
IIpakTnyeckoe 3ansiTue Ne 11
Tema: BeIYMCIIEHUE BEPOATHOCTEN JIJI1 HOPMAIBHOTO paclpeeieHus
Heanb: oTpaboTaTh HaBBIKK BBIYMCICHUS BEPOSITHOCTEH HOPMAJILHOTO pacipeieeHus
Oo6opynoBanme: TeTpaab, pyuka

MeToauyeckue yKa3aHHMsl: W3YyUYUTE TEOPETUYECKHM MaTepuall, PEIUTh 3aJadd 10
BapuaHTaM (HOMEp BapHaHTa Ha3HA4aeT MpPerno/1aBaTellhb)
Xo0/1 BLINOJTHEHU S

Teopernueckunii MaTepuaJl

HopMmaubHoe pacnipenesieHue

HemnpepbiBHasg cnydailHag BenuunHa X HMEET HOpMadvbHoe pacnpedeieHue (WU

pacnpeodenenue I aycca), eciay ee MIOTHOCTh paclpeiesieHus: UMeeT BUJ:
— 20
f(x)= odJ2x €

[ToctosiHHble @ U o (0> 0) Ha3BIBAIOTCS napamempamu HOPMAIbHO20 pACHpedeseHuss U
HPEJCTABIISIOT COOOM COOTBETCTBEHHO MaT€MaTHYECKOE OXKUAAaHUWE M CPEIHEKBAJIPaTUYECKOE
OTKJIOHEHUE CIIy4YallHOU BEJIMYUHBI X, T. €.

M(X)=a> o(X)=0. D(x)=0

OyHKIMA pacupencsieHuss HOPMAIbHON CIIy4YailHOM BEJIMYHUHBI
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(t-a)?

— 1 T 202
F(x)—o_ 27[_]8 dt

cBs3aHa ¢ (pyHkimen Jlamiaca cOoTHOIIIEHUEM
X—a
F(x)= @( ]+o,5 :
(2

0

2

}Ce 2 4t - ¢yskuus Jlammaca, TabnMIly 3HAUYEHHH KOTOPOM MOKHO HAWTH B
0
MPWIOKECHUSIX.
3ameuanme: O(x) - pyHkuus HeyeTHas, T.e. D(-x)=-D(x).
[ToaTOMY 117151 HOpMAJIBHOM CITyYaifHOM BETMYHMHBI CIIpaBeinBa Gpopmyia

P(a<X<ﬂ):d§('B;aj_¢[“_aj.

(o3

rac @(x) =

BepostHOCTE TOro, 4TO aOCONIOTHAs BEIWYMHA OTKJIOHEHHS HOPMAaJIbHON CIydailHOM

BEJIMYMHBI MEHBIIIE MOJIOKHUTEIBHOTO YKclia O, paBHa:
P(X -d<5)= 2@(5)
O
B ywactHOCTH,
P(X —a|<30)= 2@(3"j = 20(3)~0,9973-
o}

Ortcrona cienyer «npaguio mpex cuzmy: €Cly CilydaiiHas BeJIMYMHA X UMEET HOpMaJIbHOE
pacnpeneneHue, TO OTKJIOHEHHE 3TOW CIIyYalHOW BEJIMYMHBI OT €€ MAaTeMaTUYECKOTO OXKUIAHUS
10 a0COJIOTHOM BEJIMYMHE HE MPEBBIIIAET YTPOEHHOE CpEIHEE KBaJAPAaTUYECKOE OTKIOHEHUE
(30).

HopMmanbubiii 3akoH — Hamboee YacTo BCTPEYAIOIIMKCSA 3aKOH pacIlpeleieHus, OH
SIBJISIETCS TPEJICTbHBIM 3aKOHOM, K KOTOPOMY, MPHU OMPEACIICHHBIX YCIOBHSIX, MPUOIUKAIOTCS
JIPYTUE 3aKOHBI pacIpeeIeHUsI.

Ipumep 1. HopmanbsHo pacnpeneneHHas ciiydaiiHas BeInurnHa X 3a/1aHa MIIOTHOCTBIO

(x-6)°
g . IpeOyercs HalTH:

BEPOATHOCTH 1(,)_ 1 .

2\27
a) MaTeMaTUYECKOE OKUJAHUE U TUCTIEPCHIO X;
0) BEpOSITHOCTb TOr0, YTO X PUMET 3HAUCHUE, TPUHATIEKAILEE UHTEPBAITY (3; 10);

B) BEPOSITHOCThH TOTO, YTO a0COJIFOTHAS BEJIMUYMHA OTKIOHEHUSI X OT MaTeMaTHYECKOTO OXKUIAHUS
OKaKETCs MEHBIIIE 5.

Pewenue.

a) CpaBHUB JaHHYIO (DYHKIIMIO C TUIOTHOCTHIO HOPMAIBHOTO PACHpEENICHUs, 3aKII04YaeM, YTO
a=6, o =2.CnenoparensHo, M(X)=6, D(X)=2*=4.

6) Bocrions3yemcs Gopmynoit p(y < x < g)= d)( p —a] B (p(a —aj.
o

o
B namewm ciywae a =6, o =2, a=3; f=10.

PB<X<10)= @(%) - @(%) = 0(2)- d(-1,5)= ®(2)+ D(1,5) ~ 0,4772 + 0,4332 = 0,9104 .
3Ha4YeHUs o(2) 4 43(1,5) ompeaenuau 1o Tabnauie 3HaueHui ¢yukuun Jlamaca.

B) Bocnonbzyemcst popmyioit PQX—a\ < §)= 243(5], rnea=6,0=2,0=>5.
o)

P(X —6<5)= 2@@) =20(2,5)~2-0,4938=0,9876"

27



Hpumep 2: Ommbka U3MEPUTETHHOrO MpUOOpa - ciaydyailHas BEJIMYMHA, paclpeneeHHas Mo
HOPMAaJIbHOMY 3aKOHY, CO CPEAHMM KBaJpAaTHYECKUM OTKIOHEHHEM 3 MK. Cucremarnueckas
omnbOka npubopa orcyTcTByeT. KakoBa BEpOSITHOCTH TOrO, YTO B HE3aBHCHUMOM H3MEPEHHUU
omunOka okaxercs B uHTepBate (0 ; 2,4)?

Pemienue: BerancinM BEpOSTHOCTh TOTO, YTO B PE3YyJIBTATE U3MEPEHUS CllydalHas, BeIM4YnHa X
- omMOKa U3MEPUTEIBLHOTO TIpubopa OyneT nmpuHajiexaTs uaTepBaty (0 ; 2,4):

P(0(X{(2,4) = qb( 2’43_ O] - cp(o ; 0] = @(0,8) — @(0) = 0,2881

3neck MaTemMaTudeckoe oxkuanue a=0 (Tak Kak CHCTeMaTH4YecKas OIIMOKa OTCYTCTBYET, TO
cpeaHee 3HaYSHHE OIMOKY MpY OONBIIOM YHCIIEe H3MEPEHUH OyAUT paBHO HYIIIO).

®(0)=0, ®(0,8)=0,2881 wnaxoaum no tadauie Jlamnaca.
3amanme: pemure 3a1a4u

Bapmuanr 1
1. HopmanbHO pacmpezneneHHasi CiiydaifHas BeJIWYMHA X 3a/laHa IJIOTHOCTHIO BEPOSTHOCTH
f(x). TpeOyercs HaiiTH:
a) MaTeMaTUYECKOE OKUAaHUE U TUCTIEPCHIO X;
6) BepOATHOCTH TOTO, 4TO X IPUMET 3HaUCHNUE, IPHHAUIeKALIee HHTepBaly (a; f3);

B) BEPOATHOCTh TOTO, YTO aOCOMIOTHAs BEIMYMHA OTKIOHEHHS X —M(X) OKakercs

MEHBIIIE O.

| (x-14)?

f(x)= e 72 a=5; f=24; 6=10.

627

2. Cpennee KBaJpaTHUECKOE OTKJIOHEHHE OMMOOK M3MEPEHUs JATbHOCTU PaJnOIOKaTOPOM
paBHO 25 M, a cucTemMaTuueckas omuoOKa OTcyTcTByeT. OrnpenenuTb BEpPOATHOCTh
NOJIy4eHHUsST OLIMOKM M3MEpEeHUs JalbHOCTH, no aOCOJIOTHOM BeNUYHMHE, He
npeBocxopsmen 20 M.

3. Ilpennonaraercs, 4YTO JaJbHOCTh TIOJieTa CHapsla paclpejiesieHa HOpMajabHO C
MaremarndeckuM oxkujnanuem 1000 M ¥ cpeHMM KBaJpaTUYECKUM OTKJIOHEHHEM S0Mm.
Haiitu BepoATHOCTH TOTO, YTO CHapA AacT nepenet ot 40 1o 60M.

4. TlpowsBogutcst cTpenb0a MO  HA3EMHOM  IENHM CHapsiaMd, CHAOXEHHBIMH DPaIro
B3pbIBaTesiMiM. HoMuHanmbHast BbICOTa MOJpPHIBA CHapsA/la, HA KOTOPYIO pacCUUTaH
B3pbIBATENb, paBHa a, HO (aKTUYECKM UMEIOT MECTO OHIMOKH B BBICOTE,
pacnpeiesieHHbIE T0 HOPMAJIbHOMY 3aKOHY CO CPEJHHM KBaJIPAaTUYECKHUM OTKIOHEHHEM
a/2. (cucremarnueckoi omuOku Her). Ecnum  B3pbIBaTenb He cpaboTaeT Hal 3eMieid,
B3pbIBa CHapsia BooOIIe He Mpoucxoaut. HallTh BeposSITHOCTH TOTO, YTO MPH CTpebOe
TpeMs CHapsJaMU HU OJMH CHaps] HE pa3opBeTcss Ha BbIcoTe Oonee 1,2 a.

Bapuanr 2

1. HopMmanbHO pacnpeneiieHHas ciiydaliHas BeJlWunHa X 3aJlaHa MIOTHOCTBIO BEPOSITHOCTH

f(x). TpebyeTcs HaiTH:
a) MaTEMaTUYECKOE OXKUJaHUE U AUCTEpPCHIO X;
0) BEpOSATHOCTH TOTO, UTO X IPUMET 3HAUEHHUE, IPUHAJIeKAIIEee HHTEPBATY (a; ,B);

B) BEPOATHOCTh TOTO, YTO aOCONMIOTHAs BEJIMYMHA OTKIOHEHHS X —M(X) OKaxercs

MEHBIIIE O.
| ~(x-16)?
fx)= e 72 a=5; p=28; 6=12
627
2. Camoner cOpacbkiBaeT oJlHy 00MOY Ha KEJIE3HOJOPOKHBIN MOCT, MHUpPUHA KOoTOoporo 10
M. HampaBnenue 3axona camoiieta BHIOJIb MOCTa. llpuiienuBaHue Mo cpeaHe JTUHUU
MocTa. CpeHee KBaipaTHUeCcKoe OTKIIOHEHHEe paBHO 35M. CHcTeMaTthyeckue OnmoOKu

OTCYTCTBYIOT. HalTu BEpOSITHOCTH MOMANAHUS B MOCT.
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Cuuraercsi, 4TO OTKJIOHEHHWE UIMHBI U3rOTABIIMBAEMBIX AETAllel OT CTaHJApTa SIBISETCS
CIIy4YallHOM BEJIMYUHOM, pacnpeiieieHHOM MO0 HOPMAJIBHOMY  3aKOHY . Ecnu
cTaHJapTHas nauHa paBHa m=40 cM U cpelHee KBaapaThuueckoe oTkiIoHeHue 6=0,4 cm,
TO KaKyl0 TOUHOCTb JIJIMHBI U3/I€TUSI MOKHO IrapaHTHUPOBATh C BEPOSATHOCTHIO 0,87
JlnuHa [netanu MpeAcTaBisieT coO0OW ClydyallHyl0 BEJIWYHMHY,  PACHPEIENIICHHYIO 10
HOPMAaJIbHOMY 3aKOHY, CO cpeqHuM 3HadeHueM 20 cM u gucnepcueii , pasHoit 0,04 cm?.
Ha cranke usrotoBunu nBe netranud. HalTu BEpOSTHOCTH TOro, 4YTO JJIMHA JeTajiei
3aKiiroyeHa Mexay 19,5 cm u 20,5 cm.

Bapuant 3
. HopmanbHO pacnpenenieHHas ciydaiHas BeIWYMHA X 3aJaHa IUIOTHOCTBHIO BEPOSITHOCTH

f(x). Tpebyercst HaiiTH:

a) MaTeMaTUYECKOe OKUJaHUE U TUCTIEPCHIO X;
0) BEpOSATHOCTH TOTO, YTO X IPUMET 3HAUCHHUE, IPUHAIC)KAIIEEe HHTEPBATY (a; ,3);

B) BEPOATHOCTh TOTO, YTO aOCOMIOTHAs BEIMYMHA OTKIOHEHHS X —M(X) OKakercs

MEHbIIE O.
| (x-12)?
f(x)z e I8 a=10; p=15; 6=4
327
[IpousBoauTcs nBa HE3aBUCHUMBIX M3MEPEHHUS MPUOOPOM, MMEIOUIMM CHCTEMATHUYECKYIO
omuOKy 5 M W cpefHee KBaJpaTHdecKkoe oTKIoHeHue 6 M. KakoBa BeposSTHOCTH TOTO,
YTO U3MEPEHHbIE 3HAYEHUs OyAyT OTKIOHATHCS OT UCTUHHOIO 10 a0COIIOTHON BEJIMYMHE
He OoJsiee, yeM Ha 15 m?
[IpousBoautcs BeicTpen 1o nojoce aproctpanbl. [upuna nonocer 20 m.  [lpunenuBanue
MPOU3BOAUTCA MO CpefaHeill JuHuM moiyiockl. CucrteMarnyeckas OIIMOKAa OTCYTCTBYET.
CpenHee  kBaJpaTH4ECKOE€  OTKJIOHEHME TOYKM  IIONAJaHWs B HAIPABJICHUM,
NEPIEHIUKYJIIPHOM I0JIoce, paBHO 16 M. HaliTu BEpOATHOCTH MONagaHus B IOJIOCY.
Jletanp cuuTaercs TOMHOM, €CIM OTKIOHEHHME €€ KOHTPOJIMPYEMOIO pasMepa OT
mpoekTHOro He npesbimaet 10 mm.  CiydyaliHble OTKIOHEHUS OJYMHEHBI HOPMAJIBHOMY
3aKOHYy CO CpEOHUM KBaJpaTUYECKUM OTKJIOHEHHEM S5 MM M MaTEeMaTHUYECKUM
OKMJIAHUEM, pPaBHBIM HyJ10. HalTh BEpOATHOCTH M3rOTOBJIEHUS F'OJHON JETAIH.
Bapuanr 4
. HopmanbHO pacnpezneneHHas cilydaiiHas BeandyuHa X 3aJaHa IUIOTHOCTBIO BEPOSITHOCTH
f(x). Tpebyercs HaifTu:
a) MAaTEMAaTUYECKOE OKUJAHUE U TUCTIEPCHIO X;
0) BEpOSATHOCTH TOTO, UTO X IPUMET 3HAUEHHUE, IPUHA IeKAIIee HHTEPBATY (a; ,B);

B) BCPOATHOCTb TOI0, 4YTO a0COJIIOTHAsT BEJIMYMHA OTKJIOHCHUS X—M(X) OKaXKCTCA

MEHBIIIE O.
(x-10)?
)= a=8; f=20; 6=8
427

Pasmep numnuHapa neranen ABISETCA CIyYalHOW BEIMYMHOW, — PACHpPENENICHHOW 10
HOPMaJIbHOMY 3aKOHY C MATEMATUYECKMM OXKHAAHUEM ScMm m aucnepcuer 0,81cm? .
Haiitn BEpoATHOCTH TOrO, 4YTO AUAMETP HayJaady B3SITOW JIETaju JISKUT MEXIy 4 U 7
CM.
[IpousBoauTCS OTHO M3MEpPEHHE MPUOOPOM, HUMEIOIIUM CUCTEMATHYECKYIO OIIHUOKY 5 M
U CcpelHee KBaJgpaTudeckoe OTkiIoHeHume 6 M. Kakxosa BEPOSITHOCTb TOTO, YTO
U3MEpEHHOEe 3HaueHue OyJeT OTKIOHATHCS OT MCTUHHOTO He Oosee, yeM Ha 15 m?
[Ipennonaras, 4To AAJIBHOCTH IIOJIETA CHApsAJA paclpenereHa [0 HOPMaJIbHOMY 3aKOHY,
CO CPEITHUM KBaJIpaTUYECKUM OTKIOHEHHEM 40 M, HAaWTH BEPOSATHOCTb TOTO, YTO CHapsL
nact nepenet oT 60 1o 80 M, €ciu M3BECTHO, YTO MPHUIICIMBAHUE CUCTEMATHYECKHUX
OIIMOOK HE HMEeT.
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dopma oTyeTa: oT4YETHAA padoTa

IIpakTueckoe 3ansaTue Ne 12
Tema: ncnoap30BaHUE pacUETHHIX (HOpMYIT, TAOIUIA, TPAPUKOB MPU PEIICHUH
CTaTUCTUYECKUX 3aJa4, IOCTPOEHUE 0 3aJaHHON BBIOOPKE €€ rpapuuecKoil 1uarpaMmmel,
pacyeT YMCIOBBIX XapAKTEPUCTUK
Heab: HAyYuTh UCIIOJIB30BATh pacyeTHbIE POPMYIIbI, TAOTUIBI TPaUKH MIPU PELICHUN
CTaTUCTUYECKUX 3a/au.
OO0opynoBanme: TeTpaab, pyuKa

MeToanyeckue yKa3zaHHMsi: HM3yUYUTE TEOPETUUYECKUN MaTepual, peuIuTh 3aJadyd II0
BapuaHTaM (HOMEp BapHaHTa Ha3HA4YaeT MPerno/1aBaTeb)
Xo0/1 BbINNOJIHEHH S

Teoperuuecknii MaTepuaJl

I'padmueckoe n3odpakeHue BHIOOPKHU
['padpuyeckn BapHallMOHHBIA P H300paKaeTCs HOJAUSOHOM HACHIOM, TIPEACTABISIOMINM
c0001i JIOMaHy10, OTPE3KH KOTOPOH COEIUHSIOT Ha IMIOCKOCTU COCETHHE TOUKHU (xsm) ¥ (x5 n.,,)

U (x;; w,) ¥ (x;,,; W, )» €CIU CTPOUTCS TIOJUTOH OTHOCUTEIBHBIX JaCTOT.

1

B cnyuae Tabn. 2 WCXOIHBIM HMHTEpBaJ, B KOTOPOM 3aKJIOYEHBI Bce HaOIIOJaeMbie
3HAUEHUs TPHU3HAKA, Pa30MBAIOT HA OMNPENEICHHOE KOJWYECTBO PABHBIX HHTEPBAJIOB JJIMHBI
h=x; —x;_;- [lociie 3TOr0 CTPOUTCS 2UCmozpamma wacmom — CTyneHyaras Gpurypa, cocrosias

U3 MPSIMOYTOJILHUKOB, OCHOBAaHHSI KOTOPBIX PaBHBI /1, @ BEICOTHI PaBHBI OTHOLICHUIO 7 (WIH w;
h h
JUIS THCTOTPaMMBbI OTHOCHUTEIJIBHBIX YacTOT).
ToveuHble OLIEHKH MAPAMETPOB pacnpe/eeHus
[To aHamorMu ¢ TaKUMH YHCIOBBIMH XapaKTEPUCTHKAMM CIIy4alHOW BEJIMYWHBI, Kak
MaTEeMaTUYECKOE OKUIaHHE, JUCIICPCHS U CPeHEE KBaJIpaTHUCCKOE OTKIOHEHHE, JJI BHIOOPKH

Xi> Xy, ey X,, CyYAHHON BENMYMHBI X M JJI CTATUCTUYECKOTO PAA ONPEALIISIOTCS CIIENYIOMIUE
YHUCJIOBBIE XapaKTEPUCTUKHU:
_ k k .
H H 1 r — YHCJI0 BADUAHT U
8b100pOUHAA CPEOHASA e =S nx? ne k CJIO Bap S =n’
ni- i=1
1k _ ) (f )2 — |k
8b100poYHan oucnepcus D,=-% ni(xi _ xg)z 158105 D,=x"—|x¢/ 2 =Lt
n;; ni=1

6b160p011H08 cpeduee Kaadpamuueawe OMKJ/IOHEeHue o, = /D@

2 :
Hcnpasnennas oucnepcus S° Boraucisiercs mo Gopmyie:

S N N L
S _n—l,;ni(xi xg)z—n_ng

IIpumep: [To 3a7aHHOMY CTATUCTHYECKOMY PSIITy TpeOyeTcs:
a) IOCTPOUTH TUCTOTPAMMY OTHOCHUTEJIHLHBIX YacTOT;
0) mepeiTH K BapuaHTaM U OCTPOUTH MOJIUTOH OTHOCUTENIbHBIX YacTOT;
B) IOCTPOUThH SMITUPUIECKYIO (PYHKITUIO PACTIPEICIICHHS.
X; =X 12 -15 15-18 18 -21 21 -24 24 - 27 27-30
n; 2 6 12 19 7 4

1

Pewenue
a) O6beM BbIOOpKH n=2+6+12+19+7+4=50.
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OHpCI[CJBIeM OTHOCHUTCIIbHBIC YacCTOTbI :& Hn COCTaBIACM Ta6m/my C OTHOCHUTCIIbHBIMH
i

n
4aCTOTaMMU:
X;— Xy 12 -15 15-18 18 -21 21-24 24 - 27 27-30
Wi 0,04 0,12 0,24 0,38 0,14 0,08

I[J'I?I MMOCTPOCHUA TUCTOIPAMMBbI OTHOCHTCIIBHBIX YaCTOT Ha OCHU a6CLII/ICC OTKJIaAbIBAXOTCs
YaCTUYIHBIC HHTCPBAJIbI AJINHBI h=3 , 4 HaZl HUMHU ITPOBOAATCA T'OPU30HTAJILHBIC OTPC3KU HA

paccrostHun ,, — Wi
Yi
3
yli
0.127
0.14
0,08
0.04 0,047
0.027
0.013
012
ol 1z 15 18 21 24 27 30 X

0) [lepetinem Kk BapwaHTaM, TOJOXHB WX pPaBHBIMA CEpEAMHAM YAaCTUYHBIX HWHTEPBAJIOB

% = Xi +2xz‘+1 , TI€ x,, x;, ,— KOHIIbI HHTEPBAIOB. TOr/1a BapHALIMOHHBIN PsIJI UMEET BUJL:

X

13,5

16,5

19,5

22,5

25,5

28,5

1

w.

0,04

0,12

0,24

0,38

0,14

0,08

OTMETHM Ha IUIOCKOCTH TOYKHU (xi> w; ), (i =1, 6) ", COCAUMHUB COCCAHUC TOYKH, ITOJTYYHUM IIOJIUT'OH

OTHOCHUTCJIBbHBIX 9aCTOT.
_;I.-’ -

0.5

)

B) DMIHpHecKas GYHKIWs PACTIpesieNeHns F(x) CTPOMTCS 110 3aKoHy: F(x) = P(x < x,)

B namewm ciryuae nomyvaem:
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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 <225,
0,78 npu 22,5<x<25,5,
0,92 npu 25,5<x<28,5,

1 npu x>285.
b
1+ —r—
0Fer 092
r—] |
Co
| | I
0.4 I '
[ I
0,160 1| l
0.04 | | ! |
i : ! N 1 -
0] 135 16,5 12,5 22,5 255 28,2 ==

I'paux bynkumn F(x):
3ajaHue: pelInTe 3a1a4u

Bapuanr 1
1. CraTuctuueckuil psa 3aaad Tabnuuei. Tpedyercs:
a) MOCTPOUTH THCTOIPAMMYy OTHOCUTENIbHBIX YaCTOT;
0) mepeiTi K BapuaHTaM U TOCTPOUTH IMOJTUTOH OTHOCUTENIBHBIX YaCTOT;
B) 3allMCaTh YMIUPHUIECKYIO (DYHKIMIO pacnpeiesieHUs U TOCTPOUTH €€ rpaduk:

1. Craructrueckuii psj 3aaan tadbmumiei. Tpedyercs:

a) IMOCTPOUTH THCTOTPpAaMMy OTHOCUTCIIbBHBIX HaCTOT,
6) HepeﬁTH K BapruaHTaM U IOCTPOUTD MOJUTOH OTHOCUTCIIbHBIX YaCTOT,

B) 3aMMCaTh YMIIUPUUYECKYIO

(=6; —4) (-4.-2) (=2, 0) 0; 2) (2:4) (4, 6)
2 6 17 18 4 3
2. BpiOopka 3a/1aHa B BUJIE paclpeieNIeHUs YacToT:
Xi 3 5 8 13 15 18
ni 4 6 7 14 10 9
Haiiti ToueuHbIe OIEHKH BHIOOPKH.
Bapuanr 2

YHKLHMIO pacipeie]eHusl M IOCTPOUTH €€ TpaduK:
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(0;2) (2;4) (4; 6) (6; 8) (8; 10) (10; 12)
1 3 19 21 4 2
2. Bribopka 3a1aHa B BUJI€ pacnpe/ieleHus 4acToT:
Xi 6 8 10 14 17 21
n; 10 15 30 10 10 25
Haiiti ToueuHbIC OIEHKH BHIOOPKH.
Bapuant 3




1. CraTtuctuueckuii psa 3aaad Tabnuuei. Tpedyercs:

a) MOCTPOUTH THCTOTPAMMY OTHOCHUTEIIBHBIX YaCTOT;

0) mepeiT K BapuaHTaM U IOCTPOUTH IMOJTUTOH OTHOCUTENBHBIX YaCTOT;

B) 3allMCaTh YMIUPHUECKYIO0 (DYHKIIHMIO pacnpeielieHus U TOCTPOUTH €€ rpaduk:

(—4;-2) (=2, 0) 0;2) 2:4) (4. 6) (6; 8)
3 8 14 15 9 1
2. Bribopka 3a1aHa B BUE pactpeie]IeHUs 9acToT:
Xi 4 7 8 12 18 22
ni 6 2 4 10 16 12
Haiiti ToueuHbIe OIIEHKH BHIOOPKH.
Bapuanr 4

1. Craructuueckuii psj 3aaan tadbmmiei. Tpedyercs:

a) MOCTPOUTH THCTOTPAMMY OTHOCHUTEIIBHBIX YaCTOT;

0) mepelTH K BApHaHTaM U TIOCTPOUTH MOJIMTOH OTHOCHTENIBHBIX YacTOT;

B) 3aIMCaTh YMIIMPUICCKYI0 (DYHKITUIO PACIIPEICIICHUS ¥ TIOCTPOUTH €€ TpaduK:

(=2, 0) (0; 2) (2;4) (4, 6) (6; 8) (8; 10)
1 4 20 19 4 2
2. Bribopka 3a1aHa B BUE pactpeie]IeHus 9acToT:
Xi 7 9 12 15 17 20
nj 10 12 18 30 10 20

Haiitu Toue4HbI€ OIEHKH BHIOOPKH.
dopma oTyeTa: oTUETHAA paboTa
IIpakTHueckoe 3ansaTue Ne 13
Tema: ucnonab30BaHUe paCUETHBIX (POPMYII, TaOIHIIA, TPAPUKOB MPU PEIICHUN
CTaTUCTUYECKUX 3aJ]1a4y, MOAECIUPOBAHUE CITyUYalHBIX BEJIMYMH, MOJEIUPOBAHUE CI0KHBIX
UCIIBITAHUN U UX PE3YJbTATOB
Heab: HAyYNUTHCSA UCTIONB30BATh PACUECTHBIE (DOPMYJIBI IPU PEIICHUN CTATUCTUICCKUAX
3aja4
Oo6opynoBanme: TeTpaab, pyuka
MeTtoanyeckue yKazaHMsl: HM3yUYUTE€ TEOPETUUYECKUMU MaTepuall, pelIuTh 3aJadyd IO
BapuaHTaM (HOMEp BapuaHTa Ha3HAyaeT MpernoaBaTesb)
Xo/ BbINOJIHEHUA:
Teoperuueckni MaTepuas

HNHTepBasbHAas OLIEHKA MATEMATHYECKOT'0 0KMIAHNS HOPMAJILHOTO pacnpe/ieeHUus
Ecin cimydaiiHast BeIM4nHA paclpeielieHa HOPMaIbHO U CpeHEe KBaJIpaTHUECKOE OTKIOHEHUE O
U3BECTHO, TO JOBEPUTEIbHBINA MHTEPBAI Il OLIEHKH MAaTEMaTUYECKOT0 OXKUJIaHUsS a

to
Xe ———=<a<Xg+

Jn n’

rie n — o0beM BBIOOPKH, a ! HAXOJUTCS U3 PABCHCTBAg()- 7 MO TAOMHIE 3HAYCHHI (yHKIHH
2

Jlamaca (D(t).

Ecniu o HeusBecTtHo, To B (dopmyne (1) OHO 3aMmeHsieTCsl Ha MCHPABIEHHOE CpeaHEe
KBaJpaTHUECKOE OTKJIOHEHHE S, ¢ 3aMeHseTCs Ha t, =t(y,n)> KOTOPOE HAXOIUTCA 1O Tabnuie

(npunosxenue )
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S A
Xe ———=<a< Xg +—F—.
Jn

Jn

HNuTepBasbHasi OLlEHKA CPeIHEro KBaJApaTH4eCKOro OTKJIOHEHUSI HOPMAJIbHOTO
pacnpe/ejieHust
JloBepuTEIbHBIN UHTEPBAI JUIsl OIIEHKH CPEAHETO KBAIPATHYECKOTO OTKJIOHEHUS] 0 HOPMaJIbHOTO
pacnpeieseHus ¢ 3aJaHHOM HaJeKHOCTBIO ¥ HAXOAUTCA M0 opMyJie

S(l—q)< o< S(1+q),
Tae g = q(;/, n) HAXOAUTCH 10 TaduIe (IIPUIOKEHUE ).

HNHuTepBanbHasi OLEHKA BEPOSITHOCTH COOBITHUS
WNHTepBanbHON OIEHKON (C HAJEKHOCTHIO ) ) HEU3BECTHOW BEPOSTHOCTH P OMHOMHAIBHOTO

PpaclpCaciICHUA 110 OTHOCHUTEJIBHOM 4YacToTe CIIYyKUT ,Z[OBCpI/ITeJ'ILHHﬁ HHTCPBAJI (C

NPUOIMKEHHBIMY KOHLIIAMU p1 U P2) P < P < D,,

rae

n ¢ a)(l—a)) =) n ¢ o(ll-w) (¢ ’

L= o+——t|—+— | | Py == O+—+t | —+| —
t"+n 2n n 2n t“+n 2n n 2n

n- oOIllee YHCIIO WCMBITAHUN, M- YUCIO TMOSBICHHS COOBITHS, @ - OTHOCHTEIbHAs YacToTa,
@=m/n; t- 3HaueHue aprymenrta ¢ynkuum Jlammaca, npum KotopoMm o()=Z.(y -3anannas
2

HaJIe)KHOCTB ).
3ameuanme: [lpu OonpmMx 3HAYEHUSAX n (MOPSAKA COTEH) MOXHO IPHHATH B KadyeCTBE
MPUOIMKEHHBIX TPAHMIT JIOBEPUTEILHOIO HHTEpBAJIa

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

Haiitu noBeputenbHble MHTEPBAJIBI JUISI MAaTEMAaTHUYECKOTO OXHUJAHUS a U CPEJIHEro
KBaJIpaTUYE€CKOT0 OTKJIOHEHUS O C JIOBEPUTEIBbHOU BEPOATHOCTHIO ¥= 0,95, eciii U3BECTHO, YTO
reHepayibHasi COBOKYITHOCTb pacipeielieHa 0 HOpMalbHOMY 3aKOHY.

Pemienune: BrrancnuM TouedyHBbIC OICHKM 3aJIaHHON BBIOOPKHU: Xe = 21,6, D, =13,05, 5,=3,6-

Tak kak 00BeM BBIOOPKH 7 = 50, TO HAXOAUM S }@,13 05 =3.64
49 7 ’

[To Tabnure NpUIOKEHUS HAXOIUM t, = t(0,95; 50): 2,009.

[ToacraBinss nonyyeHHbIe 3HaUCHUS S U £, B POpMYITy, MOTYyUUM

2,009-3,64 2,009-3,64
21,6 -———<a<2l6+————
V50 V50
20,56 <a <22,64.

ITo Tabmuie Haiinem g = ¢(0,95;50)=0,21.
[Moxacrassist 3HaUeHUS S ¥ ¢ B GOPMYIIY, HOTYIHM 3,64-(1 -02 1)< o <3,64- (1 +0,2 1)

2,87 <0 <4,40.
Ipumep: M3rotoBieH 3KCIEpUMEHTANIBHBI UTPOBOIl aBTOMAT, KOTOPBIA JTOJIKEH 00ECIEeYUTh
MOSIBJICHUE BBIMTPHINIA B OJHOM ciydae u3 100 Opocanuii MOHETHI B aBTOMaT. [[7s1 mpoBepKu
IPUTOJHOCTU aBToMmara mpou3BeneHo 400 wucnbITaHWN, NPUYEM BBIMIPHILII MOSBWICS 5 pas.

Haiitu noBepuTEnbHBIN MHTEPBal, IOKPHIBAIOIIUMNA HEU3BECTHYIO BEPOSTHOCTH IOSIBJICHUS
BBIMTPBIIIA C HAACKHOCTBIO ¥ =(0.999.

Pemienue: HaliieM OTHOCUTENBHYIO YaCTOTY MOSIBJICHUS BBIUTPHIIA o, =" % =0.0125-
n
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Haiinem t u3 cooTHOIIECHMS @(r) =0.4995. Ilo Tabmumne ¢yukuu Jlammaca Haxoaum

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

[ToncraBuB B 3TH hopmysibl =400, o =0.0125, t=3,3, moxyuum pi=-0,0058, p>= 0,0308.
Wrak, nCKOMBIN TOBEPUTENBHBINA 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

70999
2 2

— to - to
Xg_7<a<xg +7

Jn Jn

rae n — o0beM BBIOOPKH, a ! HAXOJUTCS U3 PABCHCTBAg()- 7 MO TAOJHIE 3HAYCHHI (yHKIHH
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 - 1S
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),
rie g = g(y, n) HaxozuTes 10 TabHIe (IPUITOKEHHE ).

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

pacnpeneneHusl IO OTHOCHTENBHOM YacTOTE€ @ CIY>)KHT JOBEPUTEIbHBIA HMHTEpBAI (C
MPUOIMKEHHBIMUA KOHLIAMU P1UP2) P < P < D, ,
rae

t*+n 2n n 2n ’ P > +n 2n n 2n

n- 06mee qHuCJI0 PICHBIT&HHIZ; m- 4YHuCJIO IIOABJICHUA CO6BITI/I$I; @ - OTHOCUTCJIbHasA 4YaCToTa,

w=m/n; t- 3Ha4eHue aprymenta ¢ynkuun Jlammaca, mpu KoTopoM o()=Z.(y -3a1aHHas
2

HaJICKHOCTD ).
3ameuanme: Ilpu OonpmMX 3HayeHUSAX n (MOpsiAKA COTEH) MOXHO MPHUHATH B KadyecTBE
MPUOJTMKEHHBIX TPAHUL] IOBEPUTEIILHOIO HHTEPBAIIA

o(l- ) o(l- )
P =0- ! D P, =0 +t
n n
Ipumep: Jlano pacnpenesneHne 4acToT BHIOOPKH.
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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Haittu noBepuTenpHblE MWHTEPBAIBI UII MATEMaTUYECKOIO OXHUAAHUS a W CPEAHErO
KBaJ[paTUYECKOTO OTKJIIOHEHUSI O C JIOBEPUTEIBHOM BEPOATHOCTHIO ¥ = 0,95, eciam U3BECTHO, 4TO
reHepasabHasi COBOKYITHOCTh PACIpeAeICHa 0 HOPMAIBLHOMY 3aKOHY.

Pemienne: BbrYuciuM TouYeUyHBIE OICHKHM 3aJaHHON BBIOOPKH: Xe =216, D,=13,05, 0,=3,6-

Tax kak 00beM BEIGOPKH 7 =50, TO HAXOMUM ¢ _ 90 1305 _364.
49 ’

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

[Toacrasinss monyyeHHbIe 3HaUCHUSA S U £, B POpMYITy, OTYyUUM

2,009-3,64 2,009-3,64
21,6- 2 e g <216+ 2
V50 V50
20,56 <a <22,64.

ITo Tabmuue Haiinem ¢ = ¢(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
BBIUTPHIIIA C HAJIE)KHOCTBIO ¥ =0.999.

Pemienue: HaliieM OTHOCUTENBHYIO 4YaCTOTY MOSIBJICHUS BBIUTPBIIIA o, =" 2 _0.0125-
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, ©=0.0125, t=3,3, noxyuum pi=-0,0058, p>=0,0308.
Hrak, nCKOMBIN TOBEPUTENBHBINA HHTEPBAI 0 < p < 0.0308.
3amanme: pemure 3a1a4u
Bapuanr 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, — X4 10 15 20 25 30 35
n; 2 6 12 19 7 4
2. 3anaHbl cpellHee KBAAPAaTUYECKOE OTKIIOHEHUE G HOPMAJIbHO PACIIPEAEIICHHON CilydailHON

BeJIM4YMHBl X, BBIOOpOYHasl CpenHsAs x,, 00beM BbIOOpkM n. HaiiTu noBepuTenpHBIN MHTEpBAI

UL OLIEHKH HEM3BECTHOTO MAaTEMATHYECKOTO OXHUIAHWA d ¢ HaIeKHOCThIO 7=0,99: 6=6, x,

=18,61,n=81.

3. [lo nanHbIM BbIOOpPKHM OOBeMa n=[/( W3 TreHepaJlbHOM COBOKYNHOCTH HOPMaJIbHO

pacrpeneneHHoro KOJWYECTBEHHOTO IMPU3HAKA «HUCIPABICHHOE» CpEOHEe KBaJIpaTU4YeCKOe

OTKJIOHEHHUE paBHO 5,1. HaliTu 1oBepUTENbHBIN MHTEPBAJ, TOKPBIBAIOIIMI T€HEPAIBHOE CPEIHEE

KBaJ[paTUYECKOE OTKIIOHEHHE C HaJIe:KHOCTHIO 0,999.

4. Ilpouzeneno 400 wucoeiTaHUM, B KaXJAOM H3 KOTOPHIX HEWU3BECTHAsl BEPOSATHOCTH P
nosiBJieHUs1 coObiTus A mocrosiHHa. CoObiTe A mosiBwiock B 250 ucnbiTanusx. Haiitu

JNOBEPUTENBHBIM MHTEPBAJ, MOKPBIBAIOIINN HEU3BECTHYIO BEPOSITHOCTh P C HANECKHOCTBIO
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, — X4 6 8 10 12 14 16
n; 3 4 10 3 6 4
2. 3aiaHbl cpe/iHee KBaAPaTUYECKOEe OTKIOHEHUE G HOPMAJIbHO PaClpeAesIeHHOM CiydaitHON

BeIMYMHBI X, BRIOOpOYHAs cpemHsisi X, , 00beM BbIOOpKU 7. HaiiTu moBepUTENbHBIA HHTEPBAI

JUIsl OLIEHKU HEM3BECTHOTO MaTEMaTUYECKOr0 OXUAaHUs a ¢ HaAexXHocThio y=0,99 : o=5, X,
=18,71 , n=25.
3. [TpousBeneno 10 wusmepenuit omgamm npubopoM ( 0€3 CHCTEeMATHYECKOW OIIMOKH)
HEKOTOpPOM (PU3NYECKON BEIMYMHBI, MPUYEM «HCIPABIEHHOE» CpEIHEe KBaJApaTUUYECKOEe
OTKJIOHEHUE CIy4aifHbIX OIMUOOK M3MepeHuil okazanock paBHbIM 0,8. Haiitu TouHOCTH TIpHbOpa
¢ HazexxHocThio 0,95.
4. B 360 ucnbiTaHusX, B KaXJIOM K3 KOTOPBIX BEPOSATHOCTh P TMOSBIEHUS COOBITUS A
HeusBecTHa U ofuHakoBa. CoObiTe A mossuiiock 270 pa3. Halitu noBepuTenbHbIN MHTEpBA,
MOKPBIBAIOIINI HEU3BECTHYIO BEPOSTHOCTD P C HaJe)KHOCTHIO (0,95.

Bapuant 3
1. Jlano pacnpeneneHue dactoT BbIOOpku. HallTm moBepuTeNbHBIE WHTEPBAIBI IS
MAaTeMaTU4YEeCKOI0 OXUIAHUS a U CPEAHETO KBAAPATUUYECKOTO OTKIOHEHUS O C JOBEPUTEIbHOMN
BeposATHOCTBIO = 0,95, ecim U3BECTHO, YTO TE€HEpalbHas COBOKYIIHOCTh paclpeleseHa II0
HOPMaJIbHOMY 3aKOHY

X, — X4 7 10 13 16 19 22
n; 5 7 8 10 7 3
2. 3amaHbl cpeliHee KBaJApaTUYECKOe OTKIOHEHUE G HOPMAJILHO paclpeesieHHON CirydaitHON

BeMYUHBI X, BBIOOpOYHast cpeausisi X, , o0beM BbIOOpkH n. HaliTu nOBepUTENbHBIA HHTEpBA

JUIsl OLICHKHM HEU3BECTHOI'O0 MATEMaTHYECKOr0 OXHUIAHUS a C HaJAeKHOCThio Y=0,99 : o=5, X,
=16,8 , n=25.
3. [To nmanHbIM BBIOOpKHM OOBeMa n=50 W3 TEHEPATbHOW COBOKYITHOCTH HOPMAJIBHO
pacnpesieIeHHOT0 KOJIMYECTBEHHOTO TIpU3HAKa «HUCIPABIEHHOE» CpeaHee KBaJIpaTHUYecKoe
OTKJIOHEHUE paBHO 14. HalitTn noBepUTENBbHBINA UHTEPBAJ, TOKPHIBAIOLINI T€HEPAIBHOE CPEIHEE
KBaIpaTUYECKOE OTKJIOHEHHE C HaAeKHOCThIO 0,999.
4. Cpenu 250 neraneit, MU3rOTOBJIEHHBIX CTAHKOM-aBTOMATOM, OKa3aJ10Ch 32 HECTaHJAPTHHIX.
Haiitn noBepuTenbHBI MHTEpBajl, MOKpbIBAOIIMKA ¢ HagexHocThio 0,99 HeusBecTHyro
BEPOSITHOCTB P U3TOTOBJIEHUS CTAHKOM HECTaHAAPTHOM JIE€TaNH.

Bapuanr 4
1. Jlano pacnpeneneHue dactoT BbIOOpku. HallTm moBepuTenbHBIE WHTEpBAIBI IS
MaTeMaTU4YECKOT0 OKUIAHUS @ U CPENHETO KBAJPATUYECKOTO OTKIOHEHUS O C JIOBEPUTEIBHON
BeposTHOCTRIO = 0,95, ecim HM3BECTHO, YTO TE€HEpalbHas COBOKYIIHOCTh paclpeleseHa o
HOPMAaJIbHOMY 3aKOHY

X, — X1 10 14 18 22 26 28
n, 9 5 3 7 6 10
2. 3a,I[aHBI CPCAHCC KBAAPATHICCKOC OTKIOHCHUC G HOPMAJIbHO pacnpez[eneHHOI‘/'I cnyqaﬁﬂoﬁ

BeIMUMHBI X, BIOOpOUYHas cpenusis X, , o0beM BBIOOpKHU n. HailTu noBepuTENbHBIN MHTEpBAT

JUIsl OLICHKH HEU3BECTHOI'O0 MATEeMaTHYECKOr0 OXHUIAHUS a C HaJeKHOCThio 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 W3 OucIepcHn: D =+/o. Boibloe 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).

Jlns onpeneneHuss KOJIMYECTBA HEMYCTHIX $4YEEK, HE3aBUCUMO OT HX COAEPKUMOTO,
ucnonb3yerca pynkuust CHET3. Ee aprymeHTOM sIBIIsIeTCS MHTEPBAII STYEEK.

Mojna u MeauaHa.

Moga — 5TO 3HauY€HHE MPHU3HAKA, KOTOPOE 4Yalle JPYTUX BCTPEYAETCS B COBOKYITHOCTH
naHHeix. Ona Beruucisiercss ¢ynkmueit MOJIA (wm MODE). Ee aprymeHToM siBisieTCs
WHTEpBAJI TYEEK C IAaHHBIMH.

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).

OTKJ10HEeHHe CIAYYAHOI0 pacnpe/ieeHus 0T HOPMAJIbHOIO.

HopmanbHo pacnipenieneHHbIe ciiyyaliHble BETUYMHBI IIUPOKO PACIPOCTPAHEHBI HA TPAKTHUKE,
HanpuUMep, pe3yiabTaThl U3MEPEHUS JTI000H (HU3NYECKON BEIUYMHBI MTOAYUHSIIOTCS HOPMaJIbHOMY
3aKOHY pacripeaeneHusi. HopmanbHbIM Ha3bIBaeTCsl pacipeeieHie BEpOSITHOCTEN HEeNpepbIBHON
CIIy4ailHOW BEJINYMHBI, KOTOPOE OMUCHIBAETCS MIIOTHOCTHIO

1 (x-x)°
f(x)=—=—e
27 ’
rI€ o — JOUCHEPCHUs, X - CPEIHEE 3HAUCHUE CITyYalHOW BEJIMYUHBI X .

JIns OLIEHKM OTKJIOHEHMSI pPaclpeiesieHus AaHHBIX SKCIEPUMEHTa OT HOPMalbHOTO
pacrpeeneHusl UCTOIb3YIOTCS TaKUE XapaKTepUCTUKU Kak acummerpusi 4 u skcuecc E. Jlns
HOpMaJibHOTO pacnpeaenenus A=0 u £=0.

AcuMMeTpHusi TOKa3blBaeT, Ha CKOJbKO pacmpeleieHue JaHHBIX HECUMMETPUYHO
OTHOCHUTEJIPHO HOPMAJILHOTO pachpeneneHus: eciu A>0, To Oomnblnas 4acTh JaHHBIX HMEET
3HAuUEHUs, MPEeBBIIAtONIUE cpenHee X ; eciu A<0, To GoJblas 4acTh JAHHBIX UMEET 3HaueHUs,
MeHbIIe cpeaHero x . Acummertpusi Beuucisiercss ynkiueit CKOC. Ee aprymenTom siBisietcst
MHTEpBa g4yeek ¢ JaHHbIMU, Hanpumep, =CKOC (A1:A100).

DKcIlecC OLICHMBAET «KPYTOCTb», T.€. BEIWYMHY OOJBIIEr0 MWJIM MEHBIIEr0 MNoabeMa
MaKCUMyMa paclpeiesieHus] SKCIEPUMEHTANIbHBIX [AaHHBIX II0 CPaBHEHUIO C MaKCUMYMOM
HOpManbHOTO pacmnpeneneHus. Ecau £>0, TO MakCMMyM 3KCHEPUMEHTAJIBLHOTO pacipeeeHus
BbIllIE HOpMaJbHOrO; eciu E<(), TO MakCUMyM OHKCIEPUMEHTAIBHOIO paClpeiesieHus HUXKe
HopMasbHOTrO. DKcuecc Bbruncisiercs Gynkuuein DKCIECC, apryMeHTOM KOTOPOW SBISIOTCS
YUCJIOBBIC JIaHHbIC, 3a/IaHHbIC, KaK MPaBWIIO, B BUJie UHTepBaia sueek, Hanpumep: =DKCLHECC
(A1:A100).

Sananne: pemmnTe 3aga4u1

3aganme 1
OnHUM U TeM Ke BOJIbTMETPOM ObLIO U3MEpPEHO 25 pa3 HallpsDKeHUE Ha ydacTke 1enu. B
pe3ysbTaTe ONBITOB MOJYyUEHBI CIEAYIOIINE 3HAUE€HUs HAalpsDKEHMs B BoabTax: 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. Haiiaute Bo1OOpOUHBIE
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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 OcHOBHBIC YJICKTPOHHBbIC U3AAHUSA:
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
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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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