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Teopusi BeposiTHOCTEHl H MaTeMaTHYecKasi CTATHCTHKA: METOAMYCCKHE
yKa3aHMs K BBIIOJHEHHIO IPAKTHYECKUX 3a/laHUH 110 JUCLUILINHE «Teopust BepOAT-
HOCTell ¥ MaTeMaTH4ecKas CTATHCTHKa» Ul CTyJIEHTOB OYHOM, 3204HOH M OYHO-
3204HON (opM OOydeHMs pasivuHbIX Hampaeienud / FOro-3am. roc. yH-T; COCT.:
H.A. Xoxnos — Kypck, 2022. - 18 c.

MeToaHYecKie PeKOMEHIAIMY 110 BBINOJHEHHIO NMPAKTUYECKUX 3a[aHui co-
IepKaT ONMCaHWe METOZOB, MPUMEHSEMBIX NIPH PELIEHHH 3aad TEOPHUH BEPOATHO-
CTH ¥ MaTeMaTHYeCKOH CTATHCTUKH, 3aJaHHs ¥ BOMPOCHI JUTs KOHTPOIs 3HaHHi1. Me-
TOIMYECKHe YKa3aHUs COOTBETCTBYIOT TpeboBaHusM DenepanbHOro rocynapCTBeH-
HOrO 06pa3oBaTeBHOTO CTaHIapTa BBICIIETO 0Opa3soBaHMS A HanpaBlIeHUH 0JI-
rotoku 02.00.00 «KommpioTepHble # HHpOpMaLOHHbIe Hayku», 04.00.00 «Xu-
mus», 07.00.00 «Apxurektypa», 08.00.00 «TexHuka n TeXHOJIOTHUH CTPOHUTE/ILCT-
Ba», 09.00.00 «MudopMaTHKa U BEIYUCIUTEIbHAsS TEXHHKAY, 10.00.00 «udopma-
nuoHHas 6e3onacHocTh», 11.00.00 «DneKTpoHHKa, paqHOTEXHHUKA W CHCTCMBI CBA-
3u», 12.00.00 «DoTOHMKA, MPHOOPOCTPOECHHE, ONTHIECKHE ¥ OMOTEXHUYECKUE CHC-
TeMBI 1 TexHOMOrHH», 13.00.00 «nexTpo- u TemosHepretukay, 15.00.00 «Mammu-
Hoctpoenue», 18.00.00 «Xumu4yeckre TEXHOIOTHWY, 19.00.00 «IIpomsliiaeHHas
sKonorus u duorexuosorumy, 20.00.00 «TexHocdepHas 6e30MacHOCTh U MPUPOAO-
obyctpoiictBo», 21.00.00 «IIpuknannas reonorus, ropHoe A€o, HedTerazosoe Je-
1o, reojesus», 23.00.00 «TexHuka ¥ TEXHOJOTUH HA3EMHOTO TPAHCIIOPTAY, 27.00.00
«YTIpaBieHde B TEXHAYECKHX cucTeMax», 28.00.00 «HaHOTEXHOJIOTMH U HAaHOMAaTe-
puais», 29.00.00 «TexHoNnoruK J1€rkod MPOMBIILIEHHOCTH, 37.00.00 «IIcuxomo-
rugeckue Haykm», 38.00.00 «DJxoHOMHKA U YIIpaBJIEHHEY, 39.00.00 «Counonorus u
coumansHas pabora», 42.00.00 «Cpencrsa MaccoBo¥ MH(pOpMalUK U HHpOpMaIH-
OHHO-OGUGIHOTeuHOE feno», 43.00.00 «Cepsuc u Typu3M», 45.00.00 «SI3biko3HaHKE
U TMTepaTypOBeIeHNe», MaTepual [pelHa3HadeH 1Jisl CTY/eHTOB O4YHOM, 3204YHOU U
O4YHO-3204HOM (GOpM 00yUEHHs Pa3INYHBIX HAIIPABICHHH.
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BBenenue

OcHoBHOU (popMOii 00yUEHHUS CTYJICHTOB SIBISICTCS CaMOCTOSITENb-
Hasg paboTa ¢ y4eOHHMKOM U y4eOHBIMU mocoOusiMu. [loaTomMy Kaxkmabrit
CTYJEHT C CaMOTO Hadaja 3aHsATUH JTOJDKEH BhIpaboTaTh IJist ceOs paro-
HaJIBHYIO CHUCTEMY palOThl HaJl KypCOM, IMOCTOSHHO MPAKTUKYSCh TPHU
3TOM B pPEIICHUU 3a7a4d. B MpOoTUBHOM cilydae YCBOSGHHE U MPAKTHUECKOE
UCIIOJIb30BaHNE MaTepHasia 3aTpyaHEHbI. Upe3BbIYaiiHO Ba)KHBI CHCTEMa-
TUYECKUE 3aHATHS.

PaccMoTpenne pereHus THIIOBBIX MIPUMEPOB U 3ajad B maparpade,
KaK TMPaBWIO, PACIOJIOKEHO MO BO3pACTAIONIEH TPYAHOCTH. 31I€Ch Ke
MpeACTaBICHb WHIWBHUAyaJIbHbIE 3amaHusa. JIJIsi TOATOTOBKH K 3alUTe
NPEJICTaBIIEH CHHCOK KOHTPOJIBHBIX BOMPOCOB.

JIisi BBITIONTHEHUS 3aJaHUN  JOCTAaTOYHO aKKypaTHO 3alMCaHHBIX
JEKIMH W BHUMATEIBHOTO M3YYCHUS METOAMYCCKUX PEKOMEHIAINM,
NPEIJIOKEHHBIX B JAaHHOM yuyeOHOM mocobouu. Kpome Toro, BeCch TeOpeTH-
YeCKUM MaTepHal MO JAaHHBIM T€MaM XOpPOIIO MPEACTaBJIeH B YUEOHBIX
OCOOUSIX, yKa3aHHBIX B CITUCKE JINTEPATYPHI.

CtpykTypa 3aJJaHuif COOTBETCTBYET MPAKTUUECKUM 3aHATHUSIM Kypca

IIpakTH4yeckue 3aHATUS

Ne HaunmMeHnoBaHue npakTUYECKOTO 3aHATHS Og::CeM’
2 3
OCHOBHBIE IOHSATHS TEOPUU BEPOATHOCTEM. 4
2 | Teopemsl ITyaccoHa, 3akOH OOJBIINX YUCE, IEHTPAJIbHAS 4

npejieabHasi Teopema

3 | OCHOBHBIE MOHATUA MATEMATUYECKOW CTATUCTUKHU 4
4 | Koppensiuun. Perpeccun. 6
Hroro: 18
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IpakTtuueckas padora 1. OCHOBHbIC NMOHATHUS TEOPHUU BEPOAT-
HOCTel

IIpumep. B rpynne 30 cryneHtoB. CKOIBKMMH CHOCOOAMH MOTYT
OBITH BBIOpAHBI TPOGOPT U CTAPOCTA, €CIIU KAKABIM CTYJICHT MOXET OBIThH
n30paH Ha OJHY U3 3TUX JOJHKHOCTEN?

N3 omnpeneneHuss pa3MelIEHUsT BBITEKAET, YTO Pa3MEUIECHUS W3
9JIEMEHTOB MO k 3JIEMEHTOB — ATO BCE kK — DJIEMEHTHbBIC MOJAMHOXKECTBA,
OTJIMYAIOIIUECS WIM COCTABOM 3JIEMEHTOB MJIA MOPSAJKOM UX CIICIOBAHHS.
W3 ycnoBus 3aga4yu SICHO, 4TO, €CIU J[Ba CTYJE€HTa M30paHbl HA JTOJKHO-
CTH TIpodopra U CTapOCThl, TO, TOMEHSB MOPIA0K N30paHUs, Mbl OTYYUM
Ipyryro KoMOuHaIuio BeIOOpoB. CieqoBaTeabHO, HAM HEOOXOMMO HAWTH
YHUCJIO CITIOCOOOB, paBHOE YKCITY pa3MenieHuid u3 30 3J1eMeHTOB 1o 2:

30! 30
A%o -

|
=>"=30-29 =870.
(30—2)! 28

Otsert: 870 cnoco0OB.

Yucna M,N,P,K B 3agaHusax 3aat0TCs MPENOAABATEIIEM UHIUBUIY-
aJIbHO.

3ananus

1. CKOMBKUMH pa3IMUYHBIMU CIIOCOOAMU MOXKHO BbIOpaTh M nuil Ha
N pa3nuuHbIX 10JKHOCTEN M3 P kanaumatoB?

2. B marazus noctynwio N BUIOB pa3IMUHbIX UTrpylieK. CKOIbKU-
MU CIIOCOOAMU UX MOKHO PacIoJIOXKUTh Ha BUTPUHE?

3. U3 npyna, B KOTOpoM 1uiaBaroT M 1yK, BeUIOBWIK N IIYK, TOMeE-
TUJIA UX U MyCTWIA 00OpaTHO B NMpya. CKOJBKUMH CITIOCOOAMU MOKHO BTO-
poi pa3 BeUIOBUTH P 11yK, 4TOOBI Cpeid HUX ObUTH 3 TOMEYeHHbIE?

4. Ilycth Ha oTpe3ok aauHOM M cMm OpocaroT Haymady Touky. Kako-
BAa BEPOSITHOCTh TOT'O, YTO 3TA TOYKA MOIMAAET HA OTPE30K IMHOU N cM,
SABJIAIOIIMKCS YaCThIO OTpe3Ka JIuHbI K.

5. HaiiTu BEpOSATHOCTH TOTO, UTO KOPHU YPAaBHEHMUS X%+ px+q=0,
rie Ko>(Q(ULMEHTHI p 1 g BBIOpaHbl Hayxady B kagpare|p| < M, |g|< N |
OKa)KyTCSI MHUMBIMHU.
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6. B rpynne M ronomeii u N geBymiek. [1o xxpeOuro pa3sirpeiBaeTcs
K Ousnera B TeaTp. KakoBa BEpOsITHOCTh TOTO, YTO OWJIET MOJIyYaT JIBE Jie-
BYILIKU?

7. V3 ypHbl, comeprkaiien M Oenbix 1 N 4epHBIX IIapOB, BRIHUMA-
10TCcs 2 mapa. KakoBa BepOSITHOCTb TOTO, UTO OHU PA3HBIX IIBETOB?

8. ImeroTcst 1B€ OJMHAKOBBIE YPHBI, IEPBAsi U3 KOTOPBIX COAECPIKUT
M uepupix u N Oenbix 1mapa, a Bropas — P yepasix u K Genbix mapos.
CHauvasia HayTaJ BBIOMpAETCsS YpHA, a TOTOM Hayraj U3 HEe MU3BIEKAETCS
onvH mrap. KakoBa BEpOSITHOCTh TOT0, UTO OyA€T BHIOpaH OebIii map?

9. Ha cknan moctymaeT NpoAayKuus Tpex ¢padpuk, IpOAYKIIUs Tep-
BoM (pabpuku cocrarisier M%, Bropoit — N%, ocTanbHble — TpeTheld. 13-
BECTHO, YTO CPEAHUN MPOILIEHT HECTAaHIAPTHBIX M3Aenui 1y 1-oit Gpadpu-
ku paBeH P%, mis Bropoit — K%, nst tpetbeit — 5%. Halitu BepoATHOCTh
TOr0, YTO HayJauyy B3SITO€ HECTAHAAPTHOE W3AECIUE MPOU3BEACHO Ha 1-U
dadpuke.

10. B ypue M mapoB: N Genbix u 10 yepHbIX. Beinynu noapsia ue-
THIpE I1apa, TPUYEM Kbl BHIHYTHIN IIap BO3BPAIIACTCS B YPHY NEpe
U3BJICYEHUEM CJIEAYIOLIEro, U Iapbl B ypHE nepememmnBaroTcs. Kakosa
BEPOATHOCTH TOTO, YTO CPEAM BHIHYTHIX P 1mapoB OynaeT 2 Oenbix?

KoHnTpoJsbHBIE BONIPOCHI

1. JTaiiTe onpeneneHus: MEpPeCTAaHOBOK, COUETAHUM, pa3MEIICHUN.

2. CdopmynupyiTe KIacCUYECKOE OIpPEACICHUE BEPOSITHOCTEM.
YKaxXuTe HeIOCTATKU 3TOTO OMPEIACTICHHUS.

3. Kakoe coObITHE Ha3bIBAETCS IOCTOBEPHBIM, HEBO3MOKHBIM?

4. JlaitTe onpeaeneHre MOTHON TPYMIIbI COOBITUM.

5. Kakue coObITHS Ha3bIBAIOTCSI HECOBMECTHBIMHU, COBMECTHBIMH,
MPOTUBOIOJI0KHBIMHU, HE3ABUCUMBIMU ?

6. Jlalite onpeneneHue OTHOCUTEIIbHON YaCTOTHI.

7. ChopMyJIUpyHTE CTATUCTUYECKOE OIpEJIeICHUE BEPOSITHOCTEH.
Ha3zoBute ycioBus CylecTBOBaHUSI CTATUCTUYECKON BEPOSITHOCTH.

8. ChopmynupyiTe TEOpEeMbl O BEPOSITHOCTH CYMMBbI IByX COBMECT-
HBIX, HECCOBMECTHBIX COOBITHIA.

9. ChopmynupyiiTe TEOpEeMy YMHOKEHHUS BEPOSITHOCTEH.

10. Chopmynupyiite TeopeMy o popmyJie TOJTHONU BEPOSATHOCTH.



7

IIpakTuueckas padora 2. Teopema Ilyaccona, 3aKoH 00JIbIIHUX
yuceJl, HEeHTPaJIbHAaA NpeaebHas TeopeMa

Ipumep. C 6a3pl B marazud otipasieHo 2000 TmaTeabHO yHako-
BaHHBIX JOOpOKayeCTBEHHBIX (PaphopoBbIX Tapenok. BeposiTHOCTH TOro,
YTO M3AEIWE TMOBPEAUTCS NMpU TpaHcnopTupoBke, paBHa 0,0005. Hawntwu
BEPOATHOCTH TOTO, YTO B Mara3uH NpuOyyT S UCIIOPUYEHHBIX TapesoK.

CoObiTHe A — npudbLIa UCTIOPYEHHAS Tapeyika. BeposSTHOCTh 3TOro
coosiTrst p = 0,0005. Beero tapenok n = 2000. Tak kak 4uClIO Tapeyiok
BEJIUKO, @ BEPOSATHOCThH BBIMOJHEHUS COOBITHSI A Majia, MpUYeM n p =
2000 - 0,0005 =1 < 10, TO 11 OTHICKAHUS MCKOMOT'O 3HAYECHHUSI BEPOST-
HOCTH BocmoJibzyemcs hopmyroit [lyaccona.

Pn(m):M, rae A =n-p.

m!
ITo ycnosuto n = 2000, p = 0,0005, 2 =1, m = 5.
Prgo®)= S = L o003

5! 120-¢

OTBeT: BEepOSATHOCTh TOTO, 4TO U3 2000 OoTOpaBiICHHBIX TAPEIOK UC-
noptutcs S mTykK, pasHa 0,003 1.

Yucna M,N,P,K B 3aanusx 3a1ar0TCs MPENOAABATEIIEM UHINBUTYaIb-
HO.

3aaHus

1. Ha ocHOBaHMM CTaTHCTUYECKUX JAHHBIX 3a U3y4aeMblil IEpUOJ yCTa-
HOBJICHA BEPOSITHOCTh TOTO, YTO IMATUJIECTHUN PEOCHOK HE JOKUBET 0
M ner. Ona npubnuzutensHo paBHa 0,001. Onpenenuts BEpOSITHOCTD
TOr0, YTO OAWH U3 N 3apEeruCTPUPOBAHHBIX B JIETCKOW MOJTUKIMHUKE
NATWICTHUX JCTEN HE IOKUBET J0 MATHAAIATUIETHETO BO3pAacTa.

2. YcrpoiictBo cocTouT U3 N HE3aBUCUMO pabOTarOUIUX 3JIeMEeHTOB. Be-
POSATHOCTh OTKAa3a KaxkAo0ro syiemeHrta 3a Bpemsa T pasHa 0,01M. One-
HUTb BEPOATHOCTH TOT'O, YTO AOCOJIIOTHAS BEJIMYMHA PA3HOCTU MEXKITY
YUCJIOM (MaTeMaTUYECKOM OXHUJJAaHUEM) OTKA30B 3a BpeMsi T OKaxeTcs:
a) MEHbIIIE JIBYX; 0) HE MEHBIIIC ABYX.

3. B kacce yupexaenus umeercsa cymma d=N (py0.). B ouepenu ctout M
mun. Cymma X, KOTOPYIO HaJl0 BBIIUIATUTH OTMEJIBHOMY JIUIY — CIIY-
yaiiHas BEJIMYMHA ¢ MaTeMaTtnuueckuM oxkunanuem K (py0.) u cpeagnum
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KBaJIpaTUYECKUM OTKJIOHeHHEM P (py0.). HailTu BEposSTHOCTH TOTO, YTO
cyMMbl d HEe XBaTUT JJI BBIIJIATHI J€HET BCEM JIFOSIM, CTOSIIIIUM B O4Ye-

penu.
KoHTpoJibHBbIE BOIPOCHI

1. Kakue Buibl ClIy4allHbIX BEJIMYMH Bbl 3HAECTE?

2. llepeunicnuTe Ba)KHEUIINE XapPAKTEPUCTUKU CITyYalHbIX BEJIUYHH.

3. Kakue BaxHEHIINE pacUpEeleNICHUs CIyYalHbIX BEJIWYUH BbI
3Haere?

4.  Ecnu p — BEpOSITHOCTb HACTYILJICHUS! COOBITUA A B KaXJIOM HC-
IIBI-TAHUU MTOCTOSIHHA U OTJIn4HA OT 0 U 1, TO BEPOSTHOCTBH TOTO, YTO CO-
ObITHEe A B N HE3aBUCUMBIX HCIIBITAHUAX HACTYMHUT POBHO m pa3 Pn(m),
MOKHO HaWTH KCTHOJB3YS JIOKAJIbHYIO TeopeMy Jlamnaca wim WHTErpaib-
HYIO TeopeMmy Jlanmaca?

5. Kakoe Ha3BaHHWE HOCAT BEJIMYUHBI, 3HAYCHUS KOTOPBIX HEJb3s
3apaHee yKa3aTh U KOTOPBIE 3aBUCST OT CAyYalHbBIX PUYUH?

6. Ecnm ciyvaiiHasg BEJIMYMHA MOXET NPUHHUMATH OTAEJbHBIC,
W30JIMPOBAHHBIE 3HAYEHUSI, TPUYEM MX KOJIUYECTBO KOHEUHO WJIU OECKO-
HEYHO, HO CYETHO, TO Takas BEJIWYMHA HOCHUT Ha3BAHUE JUCKPETHOW, HE-
MPEPHIBHON WJIA CMEIIIAHHOW?

7.  Kak Ha3bpIBa€TCs MEPEUYCHb BCEX 3HAYCHUM HAUCKPETHOW CIIy-
YalHOW BEJIMYUHBI U UX BEPOSATHOCTEN?

8. Kak HaxomsIT MareMaTH4eCKOE OXKWUIAAHHUE JUCKPETHOW CIIy-
yaliHOM BEJIMUMHBI: KaK cpeaHee apudmeTuueckoe, cpeaHee reoMmeTpuye-
CKO€, CpEJHEE KBaPATUUYECKOE?

IpakTuuyeckas padora 3. OCHOBHbIC MOHATHSA MATEeMAaTUYECKOMI
CTATHUCTUKH

IIpumep.

Brinsunytas runore3a Hy: mpennomaraempiii 3aK0H pacnpeacieHus
f(X) — HOpManbHBIA 3aKOH pacupejeneHus ¢ mapamerpamu M(X) = X,
D(X)=S"~.

Konkypupyromas runoresa H;: npeamomaraeMsiil 3aK0H pacupeie-
JIEHUSI HOPMAJIBHBIM HE SIBJISICTCHL.



Tab6muma 3.1
HNcxonHbie 1aHHBIE
m HNuTepBansl
YacToTsl
L (53) | 35 | &7 | (159 | O 1) | (11;13) (135 15)
15 25 30 50 45 30 5

OOBbeM BBIOOPKHU:

n=15+25+30+50+45+30+5=200

[Ipexae uem UCKaTh YUCIOBbIE XapaKTEPUCTUKH BHIOOPKH, 3aMEHUM
VMHTEPBAJIBI COOTBETCTBYIOIIMMH UM CEPEINHAMH.

Tabnuna 3.2
[TocTpoeHne TUCKPETHOTO BapUAITMOHHOTO psijia
NutepBanst | (1;3) | 3;5) | 5;7) | (7;9) | (9;11) [ (11;13) | (13;15)
Cepennnbl 2 4 6 8 10 12 14
YactoThl 15 25 30 50 45 30 5

YHucnoBble XapaKTEPUCTUKU:

— BBIOOPOYHOE CpE/IHEE:

i:lzxini :2%)0(2-15+4-25+6-30+8-50+10-45+12-3O+14-5):
n-y

=795

— BBIOOpOYHAS JUCTIEPCHUS:

SZ — X2 . (X)z
gL
20
+14%.5)=72,7

S? =72,7-7,95% =9,4975.

0(22 15+4%-.25+6-30+8%-50+10%-45+12% -30+
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— BBIOOPOYHOE Cpe/lHEee KBAIPaTHYECKOE OTKIOHEHHE:

2
S=+S" =3,08
J{14 mpOBEPKU BBIABUHYTOW THITOTE3bI UCIIOJIB3YEM KPUTEPHUM CO-
rinacus [Tupcona.
Ti = N
S

rac X; — rpanuibl THTCPBAJIOB.

®d(x;) — 3HaueHus ¢pyukiuu Jlamnaca.
pi = D(x;) — D(xi.1)
TeopeTuyeckue 4aCcTOTHI: ni/ =1n-p;

HeobOxoaumelie pacueTsl IPEACTaBUM B TaOJIHIIE.

Tabmnuua 3.3
Pacuer 3nauenus kpurepus [Ilupcona
HurepBaiibl n; T; D(T9) pi n/ (ni n f )2
n;
— -2,26 | —0,4881 — — —
(1; 3) 15 -1,61 | -0,4463 | 0,0418 8,36 5,27
(3:5) 25 -0,96 | —0,3315 | 0,1148 22,96 0,18
(5;7) 30 -0,31 | -0,1217 | 0,2098 | 41,96 3,41
(7; 9) 50 0,34 0,1331 | 0,2548 50,96 0,02
(9;11) 45 0,99 0,3389 | 0,2058 | 41,16 0,36
(11; 13) 30 1,64 0,4495 | 0,1106 | 22,12 2,81
(13;15) 5 2,29 0,4890 | 0,0395 7,9 1,06
Cymma 200 — — 0,9771 | 195,42 13,11

2
Pacuernoe 3Hauenue kpurepus [lupcona: y ., =13,11.

TabnuuHoe 3HaueHue kputepus [lupcona HaxoauM IpU TOBEPU-
TelbHOM BeposiTHOCTH P = (0,95 ;(TZ (0,05;7-2-1)=9.,5.
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Tak kak paCcdCTHOC 3HAYCHUC ITPCBLIIIACT TaOJIMYHOE 3HA4YCHHUC, TO
BBIIBUHYTAas 'MIIOTC3a OTBEPracTcC:.

Yucna M,N,P,K B 3aanusx 3a4ar0TCs NMPENOAAaBATEIIEM UHINBUYab-
HO.
3amanus

1. [To uMeromUMcsi CTaTUCTUYECKUM JaHHBIM MOCTPOUTH JTUCKPET-
HBII U UHTEPBAJIbHBIN BapualluoOHHbIE pssibl. 1300pa3uTh ux rpaduuecku:
MOCTPOUTH MOJUTOH, TUCTOTpaMMy (Ie€l€HUEe MPOBECTU HA 4 paBHBIX WH-
TE€pBaJIa) U KYMYJISITUBHYIO KPUBYIO.

HNmeroTcs naHHBIE O cTaxke pabouux mexa: 6, 6, N +1, 10, 11, 2, 2, 5, 8,
8,12,9,N+2,10,7,7,6,7,2,3,4,3,8,6,5,7,9,N+ 1,9, 5.

2. 1o 3ajaHHOMY B HIDKECIEAYIONIUX 3a/1auaX CTaTUCTUYECKOMY Psi-
Iy BBIOOPKM HAWTH YUCIOBBIE XapaKTEPUCTUKHU:

a) BEIOOPOYHYIO THUCTIEPCHIO;

0) BRIOOPOYHOE CpeHEe KBAIPATUUECKOE OTKIOHCHUE;

B) pa3Max BBIOOPKHU;

I') aCHUMMETPHUIO;

1) DKCIIeCC.

WmMmeroTcs cnemyroniue AaHHbIe 00 YpOBHE SHEPTOBOOPYKEHHOCTH
tpyna (kBt): 50; 52; 50; 52; 52; 50 + N; 60 — N; 60; 63; 60; 50 + N; 55;
55;54; 54; 54; 60 — N; 63; 63; 55; 60 — N; 60 — N; 50; 50 + N; 55; 55; 50;
54; 52; 52. HaliTu Tak»e CpEIHIO YHEPTOBOOPYKEHHOCTh TPYa.

3. IloctpouTh HOBEPUTEIBHBIA WHTEPBAN Uil OLIEHKH MaTeMaTHye-
CKOT'0 OXHUJIaHWSI @ HOPMAJILHOIO paclpeieNieHus ¢ HaJeKHOCThIO P, 3Has
BHIOOPOUYHOE CpemHee X, 06BEM BEIGOPKH n = N - 25 U reHepalbHOE

N
CpElIHEE KBAJIPATUYHOE OTKJIOHEHUE G = Z NuauBuyanbHbIE 3aJaHUS

cMOTpH B Tabi. 3.4
Ta6nuna 3.4 — UaauBuyaapHBIC 3a7a9 K 3aJJaHUIO 3

n X P N X P

1 75,09 0,9 2 85,13 0,99
3 25,17 0,91 4 65,10 0,98
5 55,14 0,92 6 75,11 0,97
7 15,15 0,93 8 45,08 0,96
9 65,12 0,94 10 25,16 0,95
11 75,07 0,9 12 35,17 0,99
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13 95,06 0,91 14 25,18 0,98
15 45,05 0,92 16 65,19 0,97
17 85,04 0,93 18 75,20 0,96
19 75,03 0,94 20 15,25 0,95
21 35,21 0,9 22 85,24 0,99
23 45,22 0,91 24 35,23 0,98
25 95,02 0,92 26 25,26 0,97
27 15,28 0,93 28 75,27 0,96
29 25,29 0,94 30 65,35 0,95
31 45,30 0,9 32 95,32 0,99
33 85,34 0,91 34 115,33 0,98
35 65,31 0,92

KoHTpoJibHbIE BOIPOCHI

1. JlaliTe MOHATHE BApUALIMOHHOTO PSIAA.

2. Kakue BUIbI BApUAIMOHHBIX PSIAOB BbI 3HAETE?

3. Kakue rpaduku UCnoyib3yIoTcs 71 U300paKeHUsl TUCKPETHBIX Bapua-
IUOHHBIX PSIAOB?

4. Ilepeuucnure BaXKHEUIIINE TOUCUHBIE XapAKTEPUCTUKU BHIOOPKHU.

5. JlaliTe MOHSATHE JOBEPUTEIHLHOTO UHTEPBAJIA.

6. JlaliTe onpeneneHue OCHOBHOM U KOHKYPUPYIOIIEW THUIIOTES.

IIpakTuueckas padora 4. Koppeasiunu. Perpeccun
IIpumep.
[Iycte N=9,n=50. TormaA=12,B=3,C=2,D=3.

Jns 3apanHbix 3HaueHnil napametpoB A, B, C, D xoppendiimonnas
TabauIa UMEET BU:

Tabmuna 3.4
Koppensuuonnas tabnuna ais 3agansaeix A, B, C, D.
X 0 1 2 3 4 5 ny
Y
— 3 — — — — 3
2 3 — 2 — — — 5




13

3 - - 1 2 12 1 16
4 - - - - 1 - 1
n, 3 3 3 2 13 1 25

O0bEM Bb1OOpKU paBeH 2 +3 +3 +1 +2+ 12+ 1+ 1 =25.

1) Briuncium BEIOOPOUYHBIEC XapaKTEPUCTUKU:

=—(O 3+1-3+2-3+3-2+4-13+6- 1)—2—?

—(1-3+2-5+3-16+4-1)=%

y:
x2 —(02 34+12.3+22.343%.244% 13462 1)_%
y_:—(12 3422543216447 1) = L2
25
2 =x% (%) —@—(Bj — 2,346
25 |25
= 183 (13
S =y? - —~| =0,56
=y’ -(y)’ = s (5]
Sx=1,532;  Sy=0,748;

+4.4.y=210
25
— 210 72 13
cov(X,Y) =X y-X-§= 2.2 20912;
Y =Xy =Xy = 705

cov(X,Y) _ 0912
S¢Sy  1532-0,748

Dy = =0,796.

x-y:2—15(1-1-3+0-2-3+2-2-2+2-3-1+3-3-2+4-3-12+5-3-1+
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2) IlpoBepuM 3HAYNMOCTH KOA(phHUIIHEHTA KOPPEIAIUH 110 KPHUTE-
puto CThIOJICHTA.

BoinBunyTas runoresza Hy: koadPuimeHT Koppessiiuu 3HaunM.
Konkypupyromas runote3a H;: koadpuiuenT koppensiuu He3HaunM.

Pacuetnoe 3HaueHue kputepus CTbIOJICHTA:

G =2 2= 2P0 p55 631,
1= pyy \1-0,796°

[Ipu noBepurtenbHOM BeposTHOCTH P = 0,95 TabnuuHoe 3HaUeHUE
kputepus CTbIOJEHTA

trasn (0,05; 25 — 2) = 2,07.

Tak kak pacyeTHOE 3HAYEHUE MPEBBINIAET TAOIUYHOE, TO BBIBUHY-
Tas TUIIOTE3a OTBEpraercs, T.e. KodQPUIMEHT Koppesiuu 3HaunuM. Me-
YKy BEJIMYMHAMU X U Y CYILIECTBYET TECHAs NpsiMas JIMHEHHAS CBA3b, T.C.
C YBEIMYECHUEM X YBEIIMUMBACTCS Y W HA00OPOT.

3) B obmem ciiydae ypaBHEHHUS IPSIMBIX PETPECCUN UMEIOT BUL:
_ S _
YHaX: y—Y=pxy - (X=X%),
Sx

Sx
Sy

IIpu peniennn JaHHOM 3a/1a4¥ YPABHEHUSI IIPAMBIX PETPECCUM TIPHU-
MYT BU/L:

Y Ha X:

y—2,6=0,388(x —2,88);

XHaY:

x — 2,88 =1,63(y — 2,6).

['paduuecku npsmbie perpeccuu n300pakeHsl Ha puc. 4.1.

XHaY: X—X=pxy —(Y—Y).
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w Y

65 -4 % 2 -1 o 1 2 3 4 5 6

Puc. 4.1. IIpsimbie perpeccun

Yucna A,B,C,D B 3agaHusx 3a7ar0TCsl IPENOJaBaTEIEM UHIUBUIYab-
HO.
3ananus
1. JIns nByXx ciiydailHbIX BEIWYMH X U Y MPOBEICHA CEPUS UCTBITA-
HUM. Pe3ynbTaThl HCMIBITAHUH 3alIUCAHbI B CIEAYIOULYI0 KOPPEISIUOHHYIO
Tabnuily. YeTHble BapUaHThl MHIUBUAYAIbHBIE 3aJaHus OepyT U3 TaOu-
1l 4.2, a HEYEeTHBIC — U3 Ta0JIHIIEI 4.3

Tabmuna 4.2

I/IHI[I/IBI/II[yaJ'IBHI)IC JaHHBIC K 3a1aHUTO 1

X 0 1 2 3 4 5

Bl W |~
|
|
>|
vs)
>
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Tabmuna 4.3

I/IHI[I/IBI/II[yaJ'IBHI)IC JaHHBIC K 3a1aHHUTO 1

X 0 1 2 3 4 5
Y
1 A
2 C B A
3 D 3 B
4 C 2

JI7s1 5TUX CIy4YallHbIX BEJIMYUH:

BbIuucauTh YUCIOBBIE XapaKTEPUCTUKU BHIOOPOUYHBIE CPEIHUE, BbI-
OOpOYHBbIE NUCIEPCUU, KOBAPUALIUIO U BHIOOPOUYHBINH KOA(PHUIIMEHT KOp-
PEIALHN Pxy.

ITIpoBeputh miisi OBEPUTENBLHOU BEpOSATHOCTH P = 0,95 3HaunMOCTH
kod(duiimeHTa Koppessuu pyxy. Caenars BBIBOJ O TECHOTE B3aUMOCBSI-
3.

Hammcars ypaBHeHus npsambix perpeccuit Y Ha X 1 X Ha Y.

B noaxomsiiem Macimrtade n300pa3uth Ha rpaduke TOUKHU (X, y) U3
KOPPEJISIITUOHHON TaOIUIIBI U TIPSIMBIE PETPECCHUH.

2. Hapn ciy4daitneiMu BeimunHaMmu X, Y, Z IpOBEACHA cepus U3 8
HaOroneHui. Pe3ynbpTaTel 3anvcansl B TaOuity 4.4

Tabnua 4.4

I/IHI[I/IBI/II[yaJ'IBHI)IG JaHHBIC K 3a1aHUIO 2

X Y Z
1 1 A 0
2 0 1 A
3 2 B 3
4 C 2 3
5 3 1 1
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6 2 0 -1
7 A 3 B
8 1 C D

CocTaBUTh MaTpUIlbl MOMEHTOB W KOPPEJSIIIUOHHYIO. BBIYUCIUTL KO-
(GUIIMEHT MHOXECTBEHHOM KOPPEJSIIMA MEXIy TMepeMeHHou Z (Kak
dbyukiun ot X, Y) 1 mepeMeHHBIMH X, Y.

b s

KoHTpoJibHBbIE BOIPOCHI

Jaitre onpenenenue npsamon perpeccun Y Ha X, X Ha Y.

Kak BbruucisieTcs TMHeHHbIN KO3DPUIIMEHT TapHOKH KOPPEISIIu?
Kak Brrumcisgercss nHaekc koppemsuuu R?

Kak ocymiecTBisieTcsl OeHKa CTaTUCTUYECKOM 3HAYMMOCTH JIMHEH-
HOTO K03 PuIneHTa napHOi KOppemsiuu?

. Kak ocymectBisieTcs orieHKa CTaTUCTUYECKON 3HAYMMOCTH WHJICKCa

KOppEALUn?
Uto Ha3bIBAETCS YPOBHEM 3HAYUMOCTH?

. Kak cTpouTtcsi moBepUTENbHBIM MUHTEPBA IS JUHEHHOTO K03 du-

AECHTA MapHON KOPPEJSIIAN?




18
PEKOMEHIAYEMAS JIUTEPATYPA

[E—

. I'mypman B.E. Teopus BepoATHOCTEM M MaTeMaTuyeckass CTaTUCTUKA
[Texct]: yuebHOE TOCOOME. — M. IOPANT, 2012.—479c.

2. I'mypman B.E. PykoBOACTBO K pELICHUIO 3a/1a4 MO TEOPUH BEPOSTHO-
CTel W MaTeMaTHyecKkol ctatuctuke [Tekct]: yueOHOoe mocodue. -M.:
IOPAWT, 2011.-404c.

3. boitnosa E.A. Ilpaktukym no matemaruke. Crenriassl [ Tekct]: yueo-
Hoe nocooue / E.A.boiiioBa. — Crapsriit Ockon: THT, 2014. —156¢.

4. XKypasnesa E.B., bounosa E.A., Ilanuna E.A., Crynenukuna JI.H.
Teopus BepositHocTel [Tekct]: yuebnoe mocooue / E.B.)KypaBnena,
E.A.bounosa, E.A.Ilanuna, JI.1.Ctynennkuna — Kypck: FO3I'Y, 2015.
—178 c.

5. COopHHUK 3a7a4 10 MaTeMaTuke s BTy30B. U.4 [Tekcr]: yueOHOE 110-
cooue / Tlox pen. A.B.Epumona u A.C.Ilocnenosa -M.: duzmartiur,
2004. —432c.

6. Pacuér BeposATHOCTEHM CIIydallHBIX COOBITUM [DJIEKTPOHHBIM pecypc]:
WHJIMBUIYJIbHBIC 33JIaHUSI U METOJIMYECKUE YKa3aHUsI 110 BHIMIOJTHEHUIO
Moyt 13 / FOro-3am. roc. yH-T; coct.: E.B.)XKypapnéna, E.A.IlanuHa.
—Kypck: FO3I'Y, 2011. =50 c.

7. IloBropHble ucnbiTanus. Ciay4dalHblE BEJIWYHUHBI [ DIEKTPOHHBIA pe-
cypc]: MeToAWYecKHue YyKa3aHHs IO BbImoaHeHuto M-17 / FOro-3ar.
roc. yH-T; coct.: XypasneBa E.B., Ilannna E.A. — Kypck: FO31'Y,
2013. -49c.

8. DJIEMEHTBl MAaTEeMaTUYE€CKON CTATUCTUKHA U KOPPEISLIHUOHHOIO aHAIN3a

[DHEeKTpOHHBIN pecypc]: METOAUYECKHUE YKA3aHUS U WHIAWBUIYaJIbHbBIC

3amanus kK Mmoxaymito 15 / Kypcek. roc. Texs. yH-T; coct.: E.B. XKypasine-

Ba, E.A. [Tanuna. —Kypck: Kypck[ TV, 2012. -35 c.



