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1. IIpeameT MaTeMaTHYECKON CTATUCTUKHU

MaremaTudyeckre 3aKOHbl TEOPUHM BEPOATHOCTEH HMMEIOT OMpPEACIICHHOE
dbuznyeckoe conepkanre. OHU BBIPAKAIOT 3aKOHOMEPHOCTH MAcCCOBBIX CiTy4ai-
HBIX SIBJICHUHN Tpupoabl. MartemaTtndeckass oOpaboTka pe3yJbTaToB HAOIOCHUH,
AKCTIIEPUMEHTA, MACCOBBIX CIyYalHBIX SBICHUN COCTABIISICT MPEAMET CIEIUaTbHON
HayKH - MAaTEMaTHYECKON CTaTUCTHKH.

MaremaTuyeckasi CTATUCTUKA U TEOPHUsI BEPOSITHOCTEN — JIBE HEPA3PHIBHO
CBsI3aHHBIC Hayku. Ho ecnu Teopust BeposTHOCTEH (hOopMaibHO-IOTHYECKH U3ydyaeT
3aKOHOMEPHOCTH CIIy4ailHBbIX SIBJICHUM, TO MaTeMaTUYECKasi CTAaTUCTUKA UMEET Jie-
JI0 ¢ pe3yibTaTaMH HaOJIOJACHUN CIIydalHbIX SIBJICHUM, KOTOPbIE MOKHO paccMar-
pUBATh KaK 3HAYEHUSI HEKOTOPOU CITydyailHON BEJIMYMHBI.

Onp. Mamemamuueckasa cmamucmuka — 3TO pa3/ie] MAaTEMaTUKH, B KO-
TOPOM H3YYalOTCS METOJbI 00paOOTKHU Pe3yJIbTATOB HAOIIOJICHUN MaCCOBBIX CIY-
YalHBIX SABJICHUM C IIEIbIO BBIABICHUS UX 3aKOHOMEPHOCTEH.

OcHogéHbIMU 3a0auamu MAaTEMaTUUYCCKON CTaTUCTUKU SIBJISIOTCS:

1) Onwucanue 3akoHa pacnpeaeicaus CB

2) OTbICKaHKWE HEM3BECTHBIX MAPaMETPOB pacpeIeIICHUs

3) IlpoBepka mpaBaONOA00HS THIIOTE3

2. 'eHepajibHasi COBOKYITHOCTH U BHIOOPKH.
JIMCKpeTHbIC U MHTEPBAJIbHbIC BADHALMOHHbIE PAAbI
2.1. I'enepajibHasi M BHIOOPOYHASI COBOKYIIHOCTh

Onp. COBOKYIMHOCTh BCEX MBICIIEHHO-BO3MOKHBIX OOBEKTOB JAHHOTO BU/IA,
HaJ KOTOPBIMHU IIPOU3BOAUTCS HAOIIOACHHE C LIEJIbIO MOJIyUYeHUsI KOHKPETHBIX 3Ha-
YEHUH OINPEICIICHHON CIIy4allHOU BEIWYMHBI, HA3BIBACTCS 2€HEPAIbHOU COBOKYN-
HOCMbIO.

B 3aBucuMocTH OT TOro, KOHEUHa WM OECKOHEYHA COBOKYITHOCTH COCTaB-
JSIIOLIMX €€ 3JIEMEHTOB, T'€HEpallbHasl COBOKYITHOCTh OBIBAECT KOHEUHOU WU fec-

KOHEeuHOIl.



Hanpumep: Ilo cratucTuyeckuMm AaHHBIM OIICHMBAETCSA JOJA MaJbYUKOB
CpeIu BCeX POAMBIIMXCS 3a TOJ IETEH.

['eHepanbHas COBOKYMHOCTh — 3TO BC€ poAMBIIMECs 3a roj jaetu. OHa Ko-
HeuHa. Ecam ske paccmaTpuBath 10 OECKOHEUYHOCTH HETPEPHIBHOE BOCIPOHU3BOJI-
CTBO HACEJICHHUsI, TO TaKasi COBOKYIHOCTh Oy/1eT O€CKOHEUHOM.

Omnp. Yacts 0TOOpaHHBIX 00BEKTOB U3 FEHEPATIbHON COBOKYITHOCTH Ha3bIBa-
eTCs 6b100POUHOIL CO80KYnHOCMbIO (8b100PKOIL), 2 YUCIIO OOBEKTOB BBIOOPKH - €€
od0vemonm.

Eciu 0003HauuTh 00bEM TeHepadbHOM COBOKYMHOCTH N, a 00beM BBIOO-
POYHOI COBOKYITHOCTH 7, TO MpeIoaaraercs , 4uro N >> n (MHOTro 0oJbLIe).

Bo3Mo3kHBI /1Ba pa3IuyHBIX BapraHTa BHIOOPKHU:

1) Cnayuaiinas evibopka ¢ 6036pamom (n06mopHas) — 3T0 KOrjaa 00bEeKT Te-

pea 0TOOPOM CIIEYIOIIEro 0OBEKTA BO3BPAILAETCS B T€HEPAIbHYIO COBOKYITHOCTb.

2) Cnyuaunas evibopka be3 eéosspama (becnoemophas).

T.x. 0 cBOMCTBaX reHepaibHOW COBOKYITHOCTH MPUXOIUTCSA CYIHTh IO BBI-
OOpKe, TO JIJIsi TOUHOTO CYXKJICHUS O CIIy4alHOW BEJTMYMHE BbIOOpKA JOJDKHA OBITh
npeocmasumenbHol (penpe3eHmamuenoit). ITo 03HavaeT, 9YT0 00BEKTHI BBIOOPKH
JIOJKHBI JTOCTATOYHO MPABUIIBLHO MPEACTABISATh T€HEPATbHYIO COBOKYITHOCTD, T.€.
HECMOTpS Ha CIIydalHBIN XapakTep 0TOopa 0ObEKTOB, OHH JOJKHBI HMETh OJIMHA-
KOBYIO BEPOSITHOCTD I1OIAaCTh B BEIOOPKY.

Hanpumep, B 1iexe paboTaroT KBaIM(UIIUPOBAHHBIC U HAUYMHAIOIINE TOKAPH.
Ha xoHTposib B3sTa maptvs BTYJOK. Eciu BTYJIKM U3TOTOBIIEHBI KBAIH(PHUITUPO-
BaHHBIM TOKapeM, TO TPEACTaBJICHHE O KauecTBe OyJeT 3aBBIINICHHBIM, a €CIIU
HAaYMHAIOIIUM, TO 3aHIKCHHBIM. TaKoro HE JOJKHO OBITh.

2.2. BapuanuoHHble psiibl

T.x. OCHOBHas 3ajaya MaTEMaTUYECKOW CTAaTUCTHKU COCTOMUT B MOJYYCHUU
000CHOBaHHBIX BBIBOJIOB O TE€HEPATHLHON COBOKYITHOCTHU 10 U3BECTHBIM CBOMCTBAM
W3BJICYCHHON U3 HEE BBHIOOPKH, TO caMa BhIOOpKa JOJDKHA OBITH IMpEJCTaBlICHA B

yA00OHOM JIJIsl JaTbHEHIIEero UCTI0JIb30BaHUSI BU/IC.



OObIYHO MONTy4YeHHbIe HaOII0jaeMble JaHHBIE MTPEICTaBISIOT cO00i MHOXKe-
CTBO PAaCMOJIOXKEHHBIX B OECMOpSJIKE YHUCEN, MPOCMaTpuBas KOTOpbIe ObIBACT
TPYAHO BBISBUTH KaKyrO-IMOO 3aKOHOMEPHOCTb UX BapbUpPOBaHUs (M3MEHEHMUS).
JIns m3ydeHns1 3aKOHOMEPHOCTEN BapbUPOBAHMS 3HAYCHUM CIyYalHOW BEIUYUHBI
OTIBITHBIE IaHHBIE NO/IBEPratoT 00padoTke. CHauan1a UX paHKUPYIOT.

Onp. Pansicupoganuem ONBITHBIX JAHHBIX HA3bIBACTCS ONEpALIUs, 3aAKIIIO-
Yaromnasicst B TOM, 4YTO pe3yJbTaThl HAOIOICHUI HAJl CIyYailHONW BEIMYMHOM pac-
HOJIAral0T B MOPSIJIKE HE yObIBaHMUS.

[Tocne 310l onepanyy ONBITHBIE JaHHBIE OOBEAUHSIOT B TPYIIIBI TaK, YTOOBI
B KQXJOU rpymmne 3HAYCHUS CIy4YallHOW BETMYUHBI ObLIIM OJITMHAKOBBIMH.

Onp. 3HaueHHe Ciy4yallHOW BEJIWYMHBI, COOTBETCTBYIOLIEE OIPENEICHHON
rpyIIe CrPYNIUPOBAHHOTO psifia HAOJII0IAEMbIX JaHHBIX, HA3bIBACTCS 6APUAHM O
¥ 0003HayaeTcs Xi, ryie | — MHACKC BapUaHTHI.

Onp. YucneHHOCTh OTEIBHON TPYIIbI CrPYHNIHUPOBAHHOTO psiia HaOIroAa-
eMBIX JJAHHBIX HAa3bIBACTCS YACMOmMOUl BapUaHTHI (e 6ecom) n 0003HAYaeTCs M.

Omnp. OTHOIIEHHE YaCcTOThI JaHHOW BapuUaHThl K O0IIeld cCyMMe 4acTOT BCeX
BapUaHT HAa3bIBACTCS OMHOCUMENbHOU YaAcmomoii (4acmocmolo) BapUAHTH U

0003HAYAETCA P .

* m;
T.o.: P'i = =——| , [Ie K — YMCJIO BCEX BapHAHT
Zi=1 m;
* m; .
Tx.n=YFK m;,top’i= 7‘ OueBHIHO, 9TO Y i, p * i = 1.

(1) Yacmocmov siensiemces cmamucmuyeckol 6eposimHOCIbIO NOSGIEHUSL 8APUAH-
Mol X;.

Omnp. PanxxnpoBaHHasi COBOKYITHOCTh BapUAHT Xi C COOTBETCTBYIOLIMMHU UM
4acToTaMu M; (MM 9acTOCTAMH D) HA3BIBACTCH OUCKPEMHbBIM 6APUAUUOHHBIM
PpA0oMm pacnpeodesieHu.

Y no6Hee Bcero Takou psiJ MPEACTaBISATh B BUJE TAOTHIIBI.

IP.: Ha tenedonHON CTaHIIUU MPOBOAMINCH HAOTIOJCHUS HA/ YUCIIOM He-

MpPaBWIbHBIX coequHeHu B MUHYTY (X). [Tonyuunuce cienyromue pe3yabrarsi: 0,



7,4,2,1,3,7,56,7,7,0,0,1,2,2,4,4,6,6,0,1,1, 3,4,4,5,7,1, 7. CocraButh

PSAI pacupencseHUs CIy4aiHON BEIUYUHBI X.

Xi 0 1 2 3 4 5 6 7
m, 4 5 3 2 5 2 3 6

. 4 5 3 2 5 2 3 6
Pr ] 30 30 30 30 30 30 30 30

Ecnu n3ydaemas ciyvaiiHas BEJIMUMHA SBISIETCS HEMPEPBIBHOM, TO paHKH-
pOBaHUE U TPYNIIUPOBKA HE MO3BOJIAIOT BBIJCIUTH XapaKTEPHbIC YEPThl BApbUPO-
BaHUs €€ 3HAUYCHUU. DTO OOBSCHSAETCS TEM, YTO 3HAUYCHMS CIy4yalHON BEIMYMHBI
MOTYT MaJIO OTJIMYAThCS APYT OT APyra U MO3TOMY B COBOKYITHOCTH HaOJI01a€MbIX
JAHHBIX OJMHAKOBBIC 3HAUYECHHS BEJIMYHMHBI MOTYT BCTPEYATHCS PEIKO, a YaCTOTHI
BAPUAHT MaJl0 OTJIMYAIOTCA APYT OT Apyra. Eciaum 4ucio BO3MOXKHBIX 3HAYEHUU
JACKPETHOW CIIy4YallHOM BEJMYMHBI BEJIMKO, TO IMOCTPOCHUE IUCKPETHOrO psiaa
TaK)Ke HeleaecooOpasHo. B Takux ciydasx CTpOsSIT MHTEPBAJILHBIN psiji pacipese-
JICHUS.

Onp. Humepeanvhvim 6apuayuoHHbiM PAOOM pacnpedesleHus Ha3bIBacT-
Csl YyNOpSAJI0YEHHAs COBOKYITHOCTh MHTEPBAJIOB BapbUPOBAHUS 3HAYEHUMN CIydaii-
HOW BEJTUYUHBI C COOTBETCTBYIOIIMMU YaCTOTaMHU (YaCTOCTSIMHU) MOMaJaHusl 3Ha-
YECHUH BEJIMYMHBI B KK U3 HUX.

NHorga uHTEpBaNbHBIN P 111 TPOCTOTHI UCCIEIOBAHUS YCIOBHO 3aMe-
HAIOT TUCKPETHBIM. B 3TOM cilydae cepequHHOE 3HAYCHHUE I-r0 WHTEpBaia MPUHU-
MaroT 3a BapUAHTY Xj, @ COOTBETCTBYIOIIYIO HHTEPBAJIIBHYIO 4acTOTY M; — 3a 4acTo-

Ty DTOM BapUaHTHI.

3. 'pajdnueckoe n3o0pakeHue BAPUANUOHHBIX PSI/IOB
3.1. ®ynkuus pacnpeaejieHusi BLIOOPKH U ee CBOMCTBA
[IycTh uMeeTcsi BHIOOpOYHAsT COBOKYIHOCTh 3HAUEHH HEKOTOPOM Cilydaii-
HOM BeIMYHMHBI X 00beMa n U KaXKJIOW BapuaHTE U3 ITOW COBOKYITHOCTH TTOCTABJIC-

Ha B COOTBETCTBHE €€ HAaCTOTaA.



Onp. Buibopounoii (h:mnupuyeckoit) pynkyueii pacnpeoesienus Ha3blBa-
erca pynxuus F(X), 3amaromas a1 Kaa0ro 3HA9€HHUs] X OTHOCUTENILHYIO 4acTo-
Ty coObITHs X < X.

Ecnu 0603HauuTh 4epe3 miy YMCIO BHIOOPOYHBIX 3HAYCHHM BEIMYUHBI X,

o m
MEHBIINX HEKOTOPOrO JEHCTBUTENLHOTO uKca X, To|F (X) = Tx

("N Ecnu F(x) onpedensem eeposmuocmo coovimus X < x, mo F (X) — om-
HOCUMENbHYIO YACTOM) 21020 COObIMUSL.

®dynknus F(X) obnamaer Takumu ke cBoicTBaMu, 4To U F(X), T.¢.:

1) 0<F(x) <1

2) HeyOsiBaromas

3) Ecnm x; — HaMMEHbIIasi BapuaHTa, a Xx — HAMOOJIbIIAs, TO MPH X < X
F'(X)=0,ampux >x, F(X)=1.

Omnp. I'padux smnupudeckoil GyHKIUU paclipeiesieHus] Ha3bIBACTC KyMy-
AAMmou.

IIP. Tloctpoum >MIUpHUECKYI0 (PYHKIIMIO pacrpeiesieHus U ee rpaduk mo

JAHHBIM TIPEIBITYIICH TaOTHIThI:

Xi 0 1 2 3 4
p* 4 5 3 i i

7
6
30

30 30 30 30 30
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\ lnopux >7
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B namem npumepe F'(X) mocTpoena mo AMCKPETHOMY BapUalldOHHOMY pSi-
ny. Ecnu pe3ynbrarel HaOMIOACHUN TPECTABICHBI B BUJIE HHTEPBAIBHOTO BapHa-
LUOHHOTO Psi/ia, TO AMIMPUYECKYIO (QYHKIUIO PacHpe/esIeHUsl B TAKOM BHUJE IO-
CTpouTh Henb3s. g Hee rpaduk OyAeT mpencTaBisaTh cO0ON HEMPEpPHIBHYIO JHU-
HUIO.

3.2. [lo1MroH ¥ rUCTOrpaMMma

HaGmonaembie maHHbBIE, TPEICTABICHHbIE B BHUAE BapHAIIMOHHOTO Ppsa,
MOYKHO M300pa3uTh rpaM4Iecku, HCHIONb3ys He TonbKo QyHkimio F(X). K mauGo-
jJee pacnpoCTpaHEHHBIM BUAAM TIpaUUYECKOT0 M300pa)KEHUs! BapUALMOHHBIX psi-
JIOB OTHOCATCSL HOJIUZOH V1 2UCHLOZPAMMAL.

[Tonuron ucnonab3yercs, B OCHOBHOM, JJIsl U300pa)K€HUsl TUCKPETHOrO Ba-
puaronHoro psaa. [Ipu 3ToM pa3nuyaroT MOJUTOH YacTOT M TOJHWIOH OTHOCH-
TEIBbHBIX YaCTOT.

Onp. IHoauzonom wacmom (OMHOCUMENbHBIX YACHOM) HA3BIBACTCS JIO-
MaHasi, OTPE3KH KOTOPOM COEAUHSIOT TOUKH (X1, My), (X2;m2), ...((X1; P 1), (X27 P 2),

[TocTpoMM MOIUTOH YAaCTOT JJI NPEABIAYIICH 3a1aUH.

IR /

(1) Honueon siensiemcs bLOOPOUHBIM AHATIO2OM MHO20Y20IbHUKA pACnpede-
JIeHUsl 8EPOSAMHOCMELL.

['ucTorpamMma CTPOUTCS TOJIBKO JJI1 UHTEPBAIBHBIX BapUAIMOHHBIX PSJIOB.

Onp. I'ucmozpammoii wacmom Ha3bIBaCTCs CTyNEeHUYaTas QUrypa, coCTos-

ras U3 NpAMOYTrOJIbHHUKOB, OCHOBAHUSAMH KOTOPBIX CIIY’KAaT 4YaCTUYHBIC MHTCPBAJIbI



m
JUTHHBI N, a BEICOTHI paBHBI OTHOIICHHIO 71 (IIOTHOCTH YacTOTHI), TAE M; — CymMa

9aCTOT BAPHUAHT, IIOIIaBIINX B I- bl HHTCPBAJIL.

(1) Ouesuono, umo niowadv uacmuuno2o 1-020 NPAMOY2OIbHUKA PABHA

m; - o
h-# = m;, m.e. cymme uacmom eapuanm, nonasuiux 8 \-viii unmepsan. llnowaos

2UCTNOZPAMMbBL YACMOM PABHA CYyMMe 8cex yacmom (00vemy 8blOOpKU 1).

AHaJIOTU4HO rucrorpaMmbl 49aCTOT OIPCACICTCA THUCTOrpaMMa OTHOCH-

*

P o
TCJIBbHBIX 9aCTOT. HpI/I OTOM: TL - INIOTHOCTH OTHOCHUTCJIIBHOHN YaCTOTHI.

*

- p i *
(1Y) ITnowaos wacmuunoeo i1-020 NPIMOy2OIbHUKA PABHA h-T‘ = p’i, a nio-

Waosb 2UCMOSPAMMbL OMHOCUMENbHBIX Yacmom pasHa 1.

Ecnu mimHbl MHTEpBANIoOB pasHbIE, TO MPU MOCTPOEHUHU THCTOTPAMMBI 3TO
HaJl0 yuuTbiBaTh. Hanpumep, eciau nHTEpBaibl UMEIOT JiuHy 10, KpoMe KpaitHero,
KOTOpBIA MMeeT MInHY S50, TO BCE MOMABIIME B HETO JAaHHBIE MOXHO MBICJIEHHO
pa3ouTh Ha 5 OMHAKOBBIX YaCTEH, KaK/1asi U3 KOTOPBIX Momnana Obl B CBOM MHTEP-
B junHbI 10. CrienoBaTenbHO, BBICOTA MPSIMOYTOJbHUKA HAJl 3TUM HUHTEPBAIIOM
JuHbI 50 70JKHA OBITH B 5 pa3 MEHBIIIE.

IIP. ITocTpouTh rucTOrpaMmMy 4acTOT IO JJAHHOMY PAacIpeaCICHUIO BBIOOD-

KU.
WurepBan CyMMa 4acToT BapuaHT [LIOTHOCTE YACTOTEI —%
Xi — Xi+1 WMHuTepBana m; h
1-5 10 2,5
5-9 20 5
9-13 50 12,5
13-17 12 3
17-21 8 2
n=100,h=4
mi
hA
] ) ) = »
01 5 9 1317 21 X

10



Jnisa rpaguueckoro HU300pa)K€HUS WHTEPBAJIBHOTO BapHAIIMOHHOTO psija
MO’KHO HMCTIOIb30BaTh MMOJMTOH, €CJIM 3TOT Psifi IPeo0pa3oBaTh B TUCKPETHBIN. J{7s
ITOTO KKIBIA WHTEPBAJ 3aMEHSIOT €r0 CEPEIUHHBIM 3HAUYCHUEM M CTaBST €MV B
COOTBETCTBHE MHTEPBAIBHYIO YaCTOTY (4acTOCTh). i MOTy4eHHOTO TUCKPETHO-
'O psiJia CTPOSIT MOJUTOH (CM. ITYHKTUPHYIO JTMHUIO).

[Ipy mOCTpOCHMHM WHTEPBAILHOTO paclpeicsieHUs] CYIIECTBYIOT IpaBHIIa
BbIOOpA YMCIIa UHTEPBAJIOB M BEIUYMHBI KaKJI0ro MHTepBana. Kpurepuem 3mech
CIIy’)KAT ONTHMAJIbHOE COOTHOIIEHHUE, T.K. NPU YBEIWYCHUH YHUCJIa WHTEPBAJIOB
YIIy4IIIaeTCsl PEenpe3eHTaTUBHOCTh, HO YBEIMYHUBACTCS 00BEM JTaHHBIX U BpeMs Ha
ux 00paboTKy.

JIisi mojicuera 4yMcia MHTEPBAJIOB K OOBIYHO MPHUMEHSIOT IMIUPUUECKYIO
dbopmyny Crepikecca (moapazyMeBaeTcs OKpyIJICHUE A0 OIuKaNUIIero 11eioro):

k=1+3322gn

Torna BCIIMYNHY KaKI0Ir0 HHTCPBAJIA h MOXHO BBEIYHCIIUTE 110 (bOpMYJIGI

h = Xmax—Xmin

k

PaznocTh Mexay HaMOOJBIIINM U HAMMEHBIITUM 3HAYCHUSIMU BapUAHT Ha3bl-
BAIOT PA3ZMAXOM 8bLOOPKU.

(1) XKenarenbHo, YTOOBI KaX/IbIi HHTEPBAJ COJCPKAIl HE MEHEE MATH BapH-
aHT.

IIP. JTaubl pe3ynbTaThl U3MEHEHUS HATIPSKEHUS B DJIEKTPOCETH (B BOJIBTAX).
CocTaBUTh BapHAIMIOHHBIN Pl U MOCTPOUTH THCTOTPAMMy OTHOCHUTEIBHBIX Ya-
CTOT, €CJIM 3HAYEHUs HanpsHKeHus chenyromme: 227, 215, 230, 232, 223, 220, 228,
222,221, 226, 226, 215, 218, 220, 216, 220, 225, 212, 217, 220.

ITo ycnoButo: n = 20, Xmax = 232, Xmin = 212

232-212

k=1+33221g20~5 =>h="""2= 4

CocTaBum HHTCpBaHBHBIﬁ BapHaHHOHHBIﬁ psAad OTHOCUTCIIBHBIX YaCTOT:
X 212-217 217-222 222-227 227-232
P’ 0,25 0,35 0,25 0,15
% 0,05 0,07 0,05 0,03

11



4. YncJioBbIe XapaKTEPUCTHKH BHIOOPKHU

[TocTpouB BapHaIIMOHHBIN PsJT U U300pa3uB €ro rpauuecku, MOXKHO MOTy-
YUTh MEPBOHAYAILHOE MPEACTABICHUE O 3aKOHOMEPHOCTSX, UMEIOIIMX MECTO B
psany Habmonenuil. OHaKO Ha MPAKTUKE 3TOTO HEIOCTATOYHO, OCOOEHHO €CIH
uMeeTcs HeOOXOAMMOCTh CpaBHUBATH psAAbl. [l03TOMYy niis AganbHeiiero u3yye-
HUs U3MeHeHuM 3HaueHui CB HCIob3yIOT YMCIOBBIE XapaKTEPUCTUKHU BapHUallv-
OHHBIX PSAOB. IIOCKOJIBKY OHHM BBIYHCISIOTCS MO CTATUCTUYECKUM JIAHHBIM, UX
Ha3bIBAIOT CHAMUCHUYECKUMU XAPAKMEPUCMUKAMU VT OUEHKAMU.

IlycTh cTaTHCTHYECKUI MaTeprall NPEACTaBIEH B BUIE BapHALMOHHOIO psi-
na. /Ins Toro 4ToOBl MPOAHAIMU3UPOBATH P, YAOOHO BBIAEIUTH HEKOTOPBIE MO-
CTOSIHHBIE, KOTOpPbIE OTpakajiu Obl MPUCYIINE U3Y4aeMON COBOKYIHOCTU 3aKOHO-
MEPHOCTH.

Hekortopbsle U3 3TUX MOCTOSIHHBIX OTJIMYAIOTCS TEM, YTO BOKPYT HUX KOH-
LHEHTPUPYIOTCA OCTAJIbHBIE pe3yJbTaThl HaOMoaeHuil. Takue BEIMYMHBI Ha3bIBa-
10TCS cpeOHumu eeauyunamu. K HUM OTHOCITCS cpedHee apughmemuueckoe,
cpedHee 2ceomempuyeckoe, cpeoHee 2apmonudeckoe W T.1. Jlpyrue - oTpaxkaror
«BEJIMYMHY HM3MEHUYMBOCTH» HAOIIOJAaeMbIX JaHHBIX, HAIpUMEp, BEIUYMHY pa3-
Opoca 3HaueHnuii CB Bokpyr cpeaHero apudmeruueckoro. Mx Ha3wIBalOT nokasa-
menamu eapuayuu. K HUIM OTHOCATCS: pazmax 8apbuposaHus, cpeoHeKkeaopamu-
yeckoe omkioHeHue, Oucnepcust u T.1.

4.1. Cpennee apu¢meTn4ecKkoe 1 ero CBOMCTBA

ITycTsb X1, X2,...,X, — IaHHBIE HAOJIIOICHUI HAJl CTy4alHON BETMUYUHON X.

Omnp. Cpeonum apugpmemuueckum X HaOIIOTACMBIX 3HAYCHUHN CITydailHOM
BEJIMYMHBI X HA3BIBAETCS YACTHOE OT JCIICHHS CYMMBI BCEX ATHX 3HAUCHUU Ha MX

YHCIIO, T.C.

— Z?=1 Xi (1)

n

>

(1) Ouesuono, umo cpeonee apugpmemuueckoe — senuuuHa Mot xice pas-

MepHocmu, Ymo U 3Ha4eHusl CB.
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Ecnu nanHble HaOmoeHUN MpeACTaBlIEHBl B BUAE JUCKPETHOTO Bapuallu-
OHHOTO psAna, A€ X1, X2,...,Xx — HAOJMIOJaeMble BapUaHTHI, a M1, My,...,/M; — COOT-

BETCTBYIOIIIUE UM YaCTOTHI (),[_; M; = 1), TO MO ONPE/ICICHHIO,

X: ]i<=1ximi (2)

n

Brruucnennoe mo 3toil gopmyne cpenHee apu(METHUECKOE HAa3bIBACTCS
636€UIeHHbIM, T.K. YAaCTOTBI M HA3BIBAIOTCS 6ecamu, A ONEpalUs YMHOXKCHUS X;
Ha M; — 636eutusanuem.

IIpeobpasyeM mocuenHion Gopmymy: X = 2=l = Sk o 7‘ =YK x;-p}

n

X=X, X p;

I[JUI HHTCPBAJILHOI'O BAPHAIIMOHHOI'O psiAda 3a Xj IPHHUMAIOT CCPCANHY I- TO

WHTEpBaJa, a 32 Mj — COOTBETCTBYIOIIYIO HHTEPBAIbHYIO YacTOTy. B 3TOM ciyuae
3HAUEHUS CPEIHUX apu(PMETHUECKUX, BIUUCICHHBIX 10 dopmyrnam (1) u (2) mo-
I'yT HE COBIajaTh, T.K. B ¢opmyre (2) 3naueHusi CB BHyTpu Ka)kJa0ro MHTEpBaja
MIPUHUMAIOTCS PAaBHBIMH CEpPEAMHAM WHTEpBaja, B TO BpeMs, Kak OHU MOTYT OBITh
MIPOU3BOJIBHO PACTIONIOKEHBI B UHTEPBAJIE.

OcHosHble ceoticmea cpedﬁeeo apudmemuttecxoeo

1) Cpennee apudmeTHuecKoe anreOpandyeckoil CyMMBI COOTBETCTBYIOLIUX
JpYT OpyTy 3HAYEHUH, MPUHAJICKANTUX JABYM TpymnnaM HaOIOIEeHUN, paBHA all-
reOpandeckoil CyMMe CpeHUX apu(PMETHIECKUX ITUX TPYIII, T.€.
X+V=X+V
2) Ecnu psim HaOMIOMEHHH COCTOMT M3 2-X HEMEPeCeKaIONMXCS TPy

HaOJIIOJICHUM, TO cpeaHee apudMeTHYecKoe Z BCEro psja HaOIIOJICHHM paBHO

B3BEIICHHOMY CpeHeMy apu(MeTHuecKoMy TPYIIOBBIX cpeaHux X u Y, mpuuem
BECaMU SIBJISIIOTCSI OOBEMBI TPYIII 711 ¥ 12 COOTBETCTBEHHO, T.€.

Y?’ll +?n2
nq +n2

/=
3) Cpentee apupMETHUECKOE MOCTOSTHHON PAaBHO CaMOM MOCTOSHHOM, T.€.

c=¢C
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4) Ecin Bce pe3ynbTaThl HAOMIOIEHU YMHOXKUTD HA OJTHO U TO K€ YHCJIO, TO

mMeeT MecTo paBeHcTBO: CX = C X, T.€. IIOCTOSIHHYIO MOJKHO BBEIHOCHTB 3a 3HAK
CpelHero apudMeTHuecKoro.

5) Eciim Bce pe3ynbTaThl HAOMIOCHUI YBEIUIUTh (YMEHBIIIUTE) HA OJTHO U
TOXKE YHUCIJIO, TO cpefHee apu(dMeTHUecKoe yBEIMUUTCA (YMEHBIIUTCS) Ha TO K€
YHCIIO, T.C. X+C=X+C

6) Ecin Bce 4acTOTh BApUAHT YMHOXKUThH HA OJHO U TO € YHCJIO0, TO Cpe/l-

Hee apu(MeTnyecKkoe He U3MEHUTCSL.

7) CyMMa OTKIOHEHHIA X; — X pe3y/bTaToB HAGIIOICHNI OT CpeaHero apud-
METHYECKOT0 PaBHA HYJIIO.

(1Y) Meosicoy mamemamuueckum odxcudanuem u cpeoHuM apu@dmemudeckum
CAYHAUHOU eNUYUHbL 8UOHA Oonbuias cxoxcecms. CpedHee apughmemuyeckoe —
8bI00POYHDILL AHANI02 MamemMamu4ecko2o oxcuoanus. OQouaxo, ecau mamemamu-
yeckoe 0dCUOAHUe ABTAEeMCS NOCMOSHHOU BeIUYUHOL (YUMo cledyem u3 onpeoeie-
HUs1), Mo cpedHee apugmemuyeckoe He 001adaem IMUM C8OLUCMBOM.

4.2. Boioopounas oucnepcus u ee ceoiicmea

Ha Benuuuny paccenBanusi HAOIIOJAEMbIX 3HAUECHUN CITy4YallHOM BEJIMYMUHBI

BOKPYT €€ CPeIHEero apu(pMEeTHIeCKOro X BIHSET KaXKI0€ OTKIOHEHHE X; - X, Off-
HAKO CyMMa BCE€X ITUX OTKJIOHEHUI HE MOKET OBbITb MEPOW paccerMBaHMsl, T.K. OHA
paBHa HyJ0. UTOOBI Ha OIIEHKY MEpbhl PACCEMBAHMS BIIMSIIA BCE yKa3aHHBIC OT-
KJIOHEHUS, U UX 3HAKU MPU 3TOM HE UTPAIM POJIH, LIETECO00Pa3HO MCIOJIb30BaTh

HC CaMHU OTKIIOHCHMSA, 4 UX KBAaJAPAaThI. qume BCCTO AJIA TOM OCJIN B3ATH CPCIAHCC

aprudMeTHIecKoe BemmunH (X; - X)2.

Onp. Botbopounoii oucnepcuei D*(X) 3HauCHHUN CITy4aliHOW BETMUYUHBI X
SBIISICTCS cpeHee apu(METHISCKOe KBaapaTOB OTKIOHCHUN HaOJII0IaeMbIX 3Ha-
YEHUM 3TOM BEJIMUMHBI OT MX CPEIHEro apu(pMeTHIECKOTO.

Oo0o03HaueHue:

K (x:imX)m; —\2
T.o.: pr(x) = 2mlE X mi |\ prx) = K (xi = X) p;

n
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(1Y) Ecau oanmvie nmpedcmasinenvl 8 ude UHMEPBAILHOZO psAOd, MO €20
HeobX00UMO 3aMeHUmb OUCKPEMHBIM U MOAbKO NOCIe 2020 NPUMEHAMb OAHHbIe
dopmynol.

Bribopounas aucnepcusi BhIpaKaeTCs B KBaJApaTHBIX eauHuUIax. [losromy

BBOJAT IIOHATHC 6b160p01[H020 cpeduexeadpamutmcxozo OMKIIOHEHUA .
o' (X)=/D*(X)

OcnogHble c8olCmBA 8b100POYHOU OUCNEDCUU

1) Iucriepcust MOCTOSIHHOM paBHA HYJI0, T.¢. D*(C) = 0

2) Ecnu Bce pe3ynbTaThl HAOMIOACHUN YBETUYUTH (YMEHBIIUTH) HA OJHO H
TOK€ YHCIIO, TO AucIepcus He nzmenurces, T.e. D'(X + C) = D*(X)

3) Eciiu Bce pe3ysabTaThl HAOMIOICHUH YMHOKUTH Ha OJTHO M TO YK€ YUCIIO, TO
nMeeT MecTo paBeHcTBo: D' (CX) = C?D*(X).

4) Eciiu Bce 4acTOThI BapHAHT YMHOXKHTh Ha OJHO M TO )K€ YHCJIO0, TO BBIOO-
pOYHas AUCTIEPCHUS HE U3MCHHTCHA.

5) BeibopouHast AucCIepcusi paBHa Pa3HOCTH MEXKIY CPCIHHM apupMeTHYIC-
CKUM KBaJIpaToB HaOIrogaeMbIx 3HadeHud CB 1 KBagpaToM MX cpemaHero apudpme-
Traeckoro, T.e. D'(X) = X2 — (X)2

(") Meacoy D(X) u D*(X) mnozo obwezo: obe sensiomes mepoii pacceusa-
HUsl, POPMYIbL 0151 UX BLIYUCTICHUSL GHEUIHE NOXO0JCU U OHU 001A0AIOM CXONCUMU
ceoticmeamu. IToamomy D" (X) moocno 6pame 6 kawecmee npubauiceHHvix 3HaYe-
nuti D(X).

Hapsiny ¢ BBIOOpOUHOM AMCTIEpCHUE UCTIONB3YIOT €IIe OJTHY BEIMUUHY

nD*(X)

—\2
SZ: Z{;l(xi_x) m;
- n-1 '

- , kotopas cBsizana ¢ D*(X) coorHomenuem: S? =

Ee Ha3zbIBatoT ucnpasnennoii v100pounon oucnepcueii. Torna 04eBUIHO,
YTO S — UCIIPABJIICHHOE CPEIHEKBAIPATUIHOE OTKIIOHEHHUE.

(M) Ecau nepsonauanvrvle sapuanmol Xi — 601bULUe YUCLA, MO OIS YNPOuje-
HUs pacuema yenecooopazHo 8bliecms U3 Kaxcoou 6apuanmsl 0OHO U MO JHce YUC-

1o C, m.e. nepetimu K yciosuwvim eapuarnmam Ui = Xi — C, moeoa:
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1) X=C+U;

2)  D*(X) ne usmenumcs

ITP. Haiinute BEIOOPOYHYIO CPEIIHIOI0, BHIOOPOYHYIO U UCIPABICHHYIO BbI-

OOpOUHYIO AUCTIEPCHUH 110 JaHHOMY pacipeieseHUI0 BHIOOPKHU:

Xi 1250 1270 1280
mi 2 5 3
| Ilepetioem k ycnosnvim éapuarnmam Ui = Xi — 1270, nonyuum
Ui -20 0 10
mi 2 5 3
X= 1270 +—2222100= 1270 - 1 = 1269

D*(X) =D"(U) =
52 =120+ 121 4

10

400-2+0-5+100-3

—1=110-1=109

(1Y) Ecnu nepsonauanvrvle apuanmol sa6isiomcst 0eCamudHbiMu Opoosmu ¢

K O0eCAmu4YHbIMU 3HAKAMU NOCae 3ansmoil, mo 4moowsl uzbedxcamv Oeucmeutl

()p06ﬂMM, VYMHOIMCAIOmM NEPBOHAUANIbHbIE 6APUARMbL HA NOCMOAHHOE YUCIIO C

C

10%, nepexoos xk ycnoeuvim eapuanmam. Ilpu smom 6vi00pouHas cpedHss ysenu-

yumes 6 C pas, a evibopounas oucnepcus - 6 C? pas. Iloamomy, Haiios cpeonee

apugmemuieckoe u OUCHEPCUIO YCIIOBHBIX 8apuanm, Haoo pazdeiums ee Ha C u Ha

C2 coomeemcmeerHHO.

IIP. HailinuTe ucnpaBieHHYIO BBIOOPOYHYIO JMCIEPCHUIO MO JAHHOMY pac-

MPEIEIICHUIO0 BHIOOPKH

/n=10 u; = 100x;

Xi 0,01 0,05 0,09
mi 2 3 5
Ui 1 5 9
mi 2 3 5

5. MeToabl pacyeTa CBOJHBIX XaPAKTEPUCTHK BHIOOPKHU

5.1. MeToa npousBeaeHust

ITycTh BbIOOpKA 3a7aHa B BUJIE pACIPEICIICHUS] PABHOOTCTOSIINX BapUaHT U

COOTBCTCTBYIOIIUX UM YaCTOT.
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B aToM ciiydae yn1oO6HO HaXOAUTh BEIOOPOYHBIE CPEIHIOK U TUCIIEPCUIO Me-

TOJOM MTPOU3BEAECHUI IO (POPMYIIaM:

X=M-h+C u D*(X) = (My"- (M1)?) -h?|, rzme

h — trar (pa3sHOCTh MEXTy IByMsI COCETHUMH BapHaHTaMH )
C — noxHBIN HYNb (BapHaHTa, KOTOpasi paclojokeHa MPUMEPHO B CEpeuHE BapH-

aIlMOHHOTO PsiJIa)

xi—C
Ui = ‘h — yCJIOBHAs BApUAHTa
* Z m;u; o
M; = % — YCJIOBHBIH MOMEHT |-ro mopsiaka
* _ Ymu;? .
M, = 2—— — yCJIOBHBIIl MOMEHT 2-T0 TIOpS/IKa
n

IIP. HaiiTu mMeToA0M NpPOU3BEIICHUI BBHIOOPOYHYIO CPEIHIO U BBIOOPOU-

HYIO TMCIIEPCHUH TI0 3aIaHHOMY pacrpeaeneHuio Beioopku oobéma n = 100.

Xi 12 14 16 18 20 22
mi 5 15 50 16 10 4

/ 1) Haiigem miar h =14 - 12 =2

2) B kaudecTBe JIOKHOTO HyJsS BO3bMEM BAapHAHTY, UMEIOILYI0 HauOOIbIIYIO 4acToTy, T.e. C =
16.

3) CocTaBuM pacueTHYIO TabIHILy

Xi mi Ui MmiUi miu;®
12 5 -2 -10 20
14 15 -1 -15 15
16 50 0 0 0
18 16 1 16 16
20 10 2 20 40
22 4 3 12 36
Hroro 100 23 127

4) BpIyuCIUM YCIIOBHBIE MOMEHTHI:

«_ XMy _ 23 _
M: = " —100—0,23
=127

Mz* — Zmiuiz — £
100

5) Haiiném uckombie BEIOOPOUYHBIE CPEIHIOIO U AUCTIEPCHIO:

X=M -h+C=023-2+16=16,46

D*(X) = (M2"- (M1")?) -h? = (1.27 - 0,23?) - 4 =4,87 /

Ecmu MNEPBOHAYAIILHBIC BAPUAHTLI HC ABJIAIOTCA PABHOOTCTOAIIMWMMU, TO HH-
TEpBaJl, B KOTOPOM 3aKJIIHOYCHBI BCC BApHUAHTLI BBI60pKI/I ACJIAT Ha HECKOJIBKO paB-

HBIX, OJIMHBI h, YaCTUYHbIX MHTCPBAJIOB (Ka)I(I[bIﬁ HHTCPBAJ JOJKCH COJCPIKATh HC
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MeHee 8 — 10 BapuaHT). 3aTeéM HaxOIAT CEPEIUHbl YACTUYHBIX UHTEPBAJIOB, KOTO-
pble U 00pa3yloT MOCIIeA0BaTEIbHOCTh PAaBHOOTCTOSIIIMX BapuaHT. B kayecTBe ua-
CTOTBI Ka)J/I0M CepelMHbl UHTEpBaja MPUHUMAIOT CYMMY 4acTOT BapUaHT, KOTO-
phI€ MMONAJIM B COOTBETCTBYIOLIMI YaCTUYHBINA MHTEPBAJL.

[Tpu BbIYMCIIEHUN BBIOOPOYHOM TUCHEPCUU AJI1 YMEHBIIECHUS OLIMOKH, BbI-

3BaHHOW TpyNMNUpOBKOM, nenaroT nompasky lllenmapna, a UMEHHO: BBIYUTAIOT U3

o o 1
HaWJICHHON OUCIICPCHUHU E KBaapaTa JJIMHBI Y4aCTUYHOI'O MHTCPBAJIA.

2
T.o0., C y4eTOM MOTPABKH: D"(X)=D"(X) - ’11—2

IIP. HaiiTu mMeTOo/I0M NpPOU3BEAEHUN BBIOOPOUHYIO CPEAHIO U BBIOOPOU-

HYIO JUCIEPCUH T10 33JJaHHOMY pacipenesieHuto Bbioopku oobema n = 100.

Xi 2 3 7 9 11 125 | 16 18 23 25 26

mi 3 5 10 6 10 4 12 13 8 20 9

/1) Pa3zobbem uHTEpBan 2 - 26 Ha 4 YaCTHMYHBIX MHTEpBaia AIuHE h= 6: 2 - 8; 8 — 14; 14
— 20; 20 — 24. IlpuHsB cepeAWHBI 3TUX UHTEPBAJIOB B KAUeCTBE HOBBIX BAPHAHT Yi, MOIYyYHM
paBHOOTCTOALME BapuaHTel: 5; 11; 17 u 23.

2) CocTaBUM BapHAIMOHHBIA PSII:

Yi 5 11 17 23

mi 18 20 25 37

3) ITomb3ysich METOIOM Tpom3BeneHui Haiiném X (15,86) u D™ (45,14).
2
C yuerom nonpasku Ilenmapma D™ = 45,14 - i—z =42,14 |

5.2. Meroa cymm

N3BecTHO, UTO BBHIOOPOUYHBIC CPEIIHIOID U JUCIEPCUI0 MOXKHO HAWTH IO

dbopmymnam:

X=M;-h+C " D*(X) = (M2"- (M1)?) -h?|, rue

M;" 1 M," — ycIoBHBIE MOMEHTHI 1-TO U 2-TO HOPSAAKA COOTBETCTBEHHO

HpI/I HCIIOJBb30BaHHMHN MCTOJa 9T MOMCHTbBI HaXOATCA 110 (bopMynaM:

Ml* — ﬂ " MZ* — Sl+252
n n

d; =a; — by, S;=ap + by, S;=ax+ b

, TIe
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T.o., mpu pacuere CBOJHBIX XapaKTEPUCTUK BHIOOPKU 3TUM METOJOM, B KO-

HEYHOM CUeTe, HaJI0 HalTH YeThIpe YHca: ai, dz, D1, Dy.

IIP. Haiitu MeTog0M CyMM BBIOOPOUYHYIO CPEIHIOIO M BBHIOOPOYHYIO JHC-

NepCUU TI0 3aIaHHOMY pacripeaeneHuio Beioopku oobema n = 100.

Xi

48 52 56 60 64 68 72 76 80 84

m;

2 4 6 8 12 30 18 8 7 &)

/ 1) CocTaBUM pacueTHYIO TaOJIHILy:

Xi mi b1=72 b,=70
48 2 2 2
52 4 6 8
56 6 12 20
60 8 20 40
64 12 32 0
68 30 0 0
72 18 38 0
76 8 20 37
80 7 12 17
84 5 5 5

n =100 ar=75 a2 =59

B xagectBe noxuoro uyns C BeiOepeM BapuaHTy 68, KOTOpas UMEET HaHOOJBIIYIO Ya-

CTOTY U HaXOAWUTCA MPUMEPHO B cepeinHe TabmuIlbl. B KiIeTkax CTpOKH, coaepiKailei JT0KHbII
HYJIb, 3allMIIEM HYJIU. B 4-om CTOJ'I6H€ Haa v 1104 YK€ MOMCHICHHBIM HYJIEM 3allMIIEM C€UIC 110
OJIHOMY HYIIO. B ocTaBImIMXCSl HE3aNMOTHEHHBIMU HaJ HYJEeM KJeTkax 3-To cronlla (McKiroyas
CaMyI0 BEPXHIOIO) 3aIUIIeM MOCJIeIOBATEIbHO HAKOIIJIEHHBIE YacTOThI: 2,2 +4 =6,6 + 6 = 12,
... CJIO’KUB BCe HAKOIUICHHBIE YACTOTHI, MOJIYYUM YHUCIO D1 = 72. AHAJIOTHYHO MOCTYIHM C
KJIETKaMu 1o HyJieM. [Ipu 3ToM nosyduM 4mucio ai.

3anonusis 4-b1it cToN0EI, CyMMHUpPYEM 4acToThl 3-10 cTonbma. T.o. Haxomum by u az.
2) Haiinem d1 =a; — b1 =3

S1 = a1 + by =147

S2=ax+hy=129
3) Brraucianm YCJIOBHBIC MOMCHTHI:

Mi =003, My =22 =405

4) YuuteiBas, uto h =4 u noxHsiit Hyas C = 68, Hax0UM:
X= M -h+C=0,034+68=068,12
D'(X) = (M2" = (M1")?) -h? = (4,05 —0,03?) - 14 =64, 87/

6. [TonsAiTHE 0 TOUEYHOU U MHTEPBAJIBLHOM OlIEHKE
napamMeTpoB pacrpeae/eHust

6.1. ToueuHble OLIEHKU FeHEPATIBHBIX YHCJIOBBIX XaPAKTEPUCTUK
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Bce BBIGOpOUHbIE YHCIOBBIe XapakTepuctuki (X,D*(X), ...) HCIONB3yIOTCs
B KA4eCTBE MPUOIMKCHHBIX 3HAYCHUN HEM3BECTHBIX YHMCIIOBBIX XapaKTEPHUCTHK
CIIy4yalHOW BeIWYMHBI X (HEM3BECTHBIX TE€HEPAIbHBIX XapakTepucTuk M(X) u
D(X)).

Onp. BeibopouHas xapakTepHCTHKa, WCIOJb3yeMas B KadecTBE MPHUOIIH-
YKEHHOTO 3HAYEHMs] HEU3BECTHOW TeHEepalbHOW XapaKTEPUCTUKH, HA3bIBACTCS €€
MOYEeYHOU CIAMUCMU4ecKoll OUEHKOI.

«ToueuHas» o3Ha4yaeT, YTO OIIEHKA MPEACTABISET COOOM UMCIO WU TOUYKY
Ha 4YHCIIOBOM OcU. «CTaTUCTUYECKas» O3HAYAET, YTO OLIEHKA PAaCCUUTHIBAECTCS IO
pe3yabpTaraMm HaOJIoAeHUH (T.€. 0 COOpaHHOM ucCcae0BaTEIEeM CTATUCTHUKE).

O6o03HaunM yepe3 6 (TeTTa) HEKOTOPYIO T'eHEepaIbHYIO XapaKTepucTuky. Ee
YUCJIOBOE 3HAYEHHE HEU3BECTHO, OJJHAKO MPEIJIOKEH HEKOTOPBIA aJrOpUTM WIIU
GopMysa BBIUMCIICHUS TOYEUHOM OLEHKU 0 3TOM XapaKTEpUCTHKHU II0 PE3yibTa-
TaM X1,X,....X, Ha0moaennit CB X.

JIist TOro 4ToOBl TOYEUHAs! OLEHKA ObLJIa XOPOUIUM NMPUOIMKEHUEM K HEU3-
BECTHOM IeHEpaJbHOM XapaKTepUCTUKE, HE0OX0AUMO, YTOObI OHa oOazana clie-
JTYIOIIAMHU CBOWCTBaMH:

1) ObLTa COCTOATENBHOM (d4eM OoJIbIle 00BEM, TEM OJINKE K UCTHHE);

2) ObLTa HeCMEIEHHON (MaTeMaTHYEeCKOE OJKUIaHNUE TOYCUHOM OICHKU PaB-
HO OIIEHHBAEMOMY TIapameTpy);

3) 6b11a 3 GeKTUBHOM (Cpeau Bcex MPOYMX OICHOK TOW JK€ caMO# XapakTe-
pPUCTHUKH 00J1a1a1a Obl HAMMEHBIICH TUCIICPCHEH ).

O0603HaYMM Yepe3 p HEU3BECTHYIO BEPOSTHOCTD MOSBJICHUS CIIy4ailHOTO CO-
ObITHSA A B ¢IMHUYHOM HCIIBITaHMK. HalieM npuOIMKeHHOE 3HAYECHHE P BEPOST-
HoCcTH p. [IpoBesieM n HE3aBUCUMBIX MCTIBITAHUN, B KaXJIOM U3 KOTOPBIX COOBITHE
A MOET MPOU30HTHU C BEPOATHOCTHIO p U HE MPOUZOUTHU C BEPOATHOCTHIO ( = 1 —

p. IlycTb m — KOTUYECTBO UCIBITAHUH, B KOTOPBIX MPOMU3OIIIO COOBITHE A, TOT/IA

*

m
P = — — OTO OIIbITHasA BEPOATHOCTb HJIM OTHOCHUTCJIbHAsA YacCTOTa IMOABJICHUA CO-
n

ObTus A. MOXHO MOKa3aTh, 4TO p* 00J1aJae€T CBOMCTBAMU COCTOSTENBHOCTH, HE-
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CMENICHHOCTU U A((HEKTUBHOCTH, a 3HAYUT, MOXKET CIY>KUTh TOUCYHOU OIIEHKOU
BEPOSITHOCTH.

MoXHO A0Ka3aTh, YTO BRIOOPOUHOE CpeIHEE YIOBJIETBOPSET BCEM 3-M BBI-
HICTIEPEYHCIIEHHBIM CBOMCTBaM, a MOTOMY SIBJISIETCS TOYEYHOM OILIEHKOM MaTrema-
THYECKOT'O OKUJAHUS.

Hapsiny ¢ BbiOopouHoi#t mucrniepcueir D*(X) B kauecTBe MPUOIHMKEHHOTO
3HAYCHUS TCHEPATBLHON TUCIIEPCUH Yallle MCTOIL3YIOT UCIPaBICHHYIO BHIOOPOU-
HYIO IUCIIEPCHIO, T.K. OHA YAOBJIETBOPSIET CBOMCTBY HECMEILIEHHOCTH.

Memooul NOJIVYEHUA MOYEUYHbIX OUEHOK

1) MetoJx MOMEHTOB
2) MeTo HanOOoIBIIETO MPaBIONOI00MS
3) MeTtoa HaMMEHBIITNX KBaIPaToOB (YaCTHBIA CIIydai 2-T0 MeTo/a)

6.2. UnTepBa/ibHAsI OlleHKA NIAPAMETPOB pacnpenaejieHust

Brluncias Ha OCHOBAaHMM PE3yJILTATOB HAOMIONEHHI TOYEUHYIO OLEHKY 0
HEW3BECTHOW YMCJIOBOM XapaKTEPUCTUKHU 0O, MONTyJaroT JHIIb MPUOIMKEHHOE 3HA-
yenue 0. Ecnu st 6ombiiioro yucina HaOMOASHUH TOYHOCTh MPUOIMKEHHs ObIBa-
€T JOCTaTOYHOM JIJIsl TPAKTUYECKHUX BBIBOJIOB, TO JJIsi BRIOOPOK HEOOJIBIIOTO 00he-
Ma BOIIPOC O TOYHOCTH OLEHOK O4eHb BaxkeH. B MC oOH pemaercs ciegyrommm
00pa3oM: MO JaHHOM BBHIOOPKE HAXOAMTCSA TOYeYHas OleHKa 0, 3aTeM 3a1aroT Be-
POSITHOCTD ¥ | IO OIPEACIICHHBIM MpaBUJIaM HAXOJAT TaKoe 4uciao € > 0, 4ToObI

BBIITOJIHAJIOCH COOTHOIIICHUC:

P(]6* — Bl <¢e)=y

[Tpu 3TOM YHCIIO € HA3BIBACTCS MOYHOCHbIO OUeHKu O (1eM MEHBIIE &, TEM
BBILIE TOYHOCTH), yncia 0; = 0" - € u 0 = 0" + &£ Has3pIBAIOTCA Do6epumenbHbIMU
epanuyamu, vatepsai (01; 0) — dosepumenvhvim unmepeanom (uHmepsaIbHOL
oyenkou xapakmepucmuxu 0).

BeposITHOCTh Y Ha3bIBACTCS 008EPUMENbHOU 6ePOAMHOCHIbIO VITH HAOEMiC-

HOCMbIO UHmMeEpPeabHoll ouenku. Hane xkHOCTh MPpUHATO BBIOMpaTh, paBHOMU (,95;
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0,99; 0,999. Torga coObITHE, COCTOSAIIEE B TOM, 4TO MHTEpBa (01; 02) HakpoeT xa-

paKkTepuCTUKy 0, OyIeT IPaKTUIECKU JOCTOBEPHBIM.

HOCKOJII)Ky AOBOJIBHO YaCTO BCTPCUHANOTCA HOPMAJIBHO PacCIpCACIICHHBIC

CJ'Iy‘—IEIfIHbIG BCIIMYUHBI, TO PaCCMOTPUM HHTCPBAJIBHBIC OLCHKU IJIA IIapaMCTPOB

HOPMAJIBHOT'O PACIIPCACIICHUA.

Hnumepesanvhoit ouenkoil (¢ HA0EHCHOCMbIO V) MAMeMamuiecKko20 0XHcu-

O0anua a HOPMaJbHO PACIIPENICIIEHHOTO KOJMYECTBEHHOTO IpH3HaKka X MO BbIOO-

pOUHOU cpenHer X MpU U3BECTHOM CPEIHEKBAJPATUYHOM OTKJIOHEHUM O TEHE-

paJIBHOP'I COBOKYIIHOCTH CIIYKHUT IIOBGpHTGJII;HBIfI HHTCPBAJIL:

= o = o
X—t-\/—ﬁ<a<X+ t.\/_ﬁ

rjie n — 00beM BBEIOOPKH, t — 3HaueHue aprymenTa ¢pyHkiuu Jlamraca ®(t), mpu xo-

Topom D(t) = g

S = S
Ilpu HenssectHom 6: | X — t,, NG <a< X+t TR

rie S — UCHpaBIEHHOE BHIOOPOYHOE CPEJHEKBAAPATUYECKOE OTKIOHEHHME, a t,

HaXOJIATCS 110 TaOHIe IprtoKeHus « Tadauia 3HaYeHU ! t, = t(y,n)».

ITP. 3 renepanbHOI COBOKYITHOCTH M3BJIeUeHa BhIOOpKa o6bema n = 10.

Xi -2 1 2 3 4

5

mi 2 1 2 2 2

1

Ouennth ¢ HanexxHOCThO 0,95 mMaTeMarnueckoe OXUAAHUE d HOPMAJIBHO

pacnpeneNeHHOro MpHu3HaKa reHepalbHOW COBOKYIHOCTH MO BBIOOPOYHOW Cpej-

HEel IpH MOMOIIM IOBEPUTEIBHOIO UHTEPBAa.

—2:241-142:243:24+4-2+51 _
10 a
2) Haiinem ncrnpaBiieHHOE CpeTHEKBaIpaTUYHOE OTKIOHEHHE

/ 1) Halimem BBIOOPOUYHYIO CPEAHIOIO X= 2

S:J(_Z_Z)Z'2+(1_2)2'1+(2_2)2'2+(3_2)2'2+(4_2)2'2+(5_2)2'1
10-1
3) Haiinem t,,, monb3yschk Tabauuen npunoxenui npu y = 0,95 nn =10
t, = 2,26
'y )

4) HaiizieM NCKOMBIH IOBEPUTENBHBIA MHTEPBAT 110 Gpopmyre X — t,

~ 24

.3
Vn
IToxcranoska maer: 0.3 <a < 3,7 /

<a< X+t

LS
Yo Vyn

22



Humepeanvnoii ouenkoii (¢ HAOEHCHOCMBIO V) CPEOHEKEAOPAMUYHOZ0
OMKOHEHUA ¢ HOPMAJIBHO PACIpPEACIICHHOIO KOJIMYECTBEHHOIO MpHU3HAKa X IO
UCIIPaBJICHHOMY BBIOOPOYHOMY CpEIHEKBAJAPATUYHOMY OTKIOHEHHUIO S CIYKUT
JIOBEPUTEIbHBI HHTEPBAI:

*S(1l-q)< o0 <S(1+q) npugq <1,

*0< 0 <S(1+q) npuqg>1,
r7ie (| HaXoAsT 1O 3aJJaHHBIM 7 U Y B Tabuulie npuioxkenuil « Tabnuila 3HaueHui (

=q(y, n)».

7. JJieMeHTBhI TeOpuHU Koppeasinuu. JInneiiHas koppeasauus

7.1. CoBMecTHOe pacnpeaesieHie CJIy4ailHbIX BeJTHYHH

B maremaTuueckoMm aHanHM3e UMEIOT MECTO ¢ (DYHKIIMOHAJIbHBIMU 3aBUCH-
MOCTSAMHM MEXIy 2-Ms IEPEMEHHBIMU, ITPU KOTOPOH KaKIOMY 3HAYEHUIO OJHOW U3
HUX COOTBETCTBYET €IMHCTBEHHOE 3HAYEHUE APYIrOi.

OpHako B JKM3HU Yallle TPUXOAUTCS UMETh JIEJ0 ¢ OoJiee CI0KHON 3aBU-
CUMOCTBIO, YeM (yHKIMOHaJIbHas. Takas 3aBUCMMOCTb BO3HMKAaeT TOrJa, KOrna
OJIHA UX BEJIMYUH 3aBHCHUT HE TOJIBKO OT JPYroOM, HO M OT psija MEHsommxcs ax-
TopoB. [Ipu 3TOM KaxaOMy (PUKCHPOBAHHOMY 3HAUEHHIO OJHOW MEPEMEHHOM Co-
OTBETCTBYET HE OJTHO, & MHOKECTBO 3HAYECHUU APYIrOW, IPUUEM HENb3sl CKA3aTh 3a-
paHee, Kakoe UIMEHHO 3HAaYEHNE OHA ITPUMET.

Takyto 3aBUCUMOCTB 2-X NMEPEMEHHBIX HAa3bIBAIOT croxacmuyueckou (Be-
POSITHOCTHOM ).

7.2. Ilonsitust ko3 uHeHTa KOppeasiui U PyHKIUM perpeccuu

IIycte X u YV — nBe ciydaiiHble BEIWYMHBL. ECIM NMpU U3MEHEHUU 3HA4e-
HUW OJTHOW U3 HUX U3MEHSIOTCS BHIOOPOYHBIE CPEIHUE 3HAYCHUS APYTO, TO TOBO-
PAT, YTO UMEET MECTO KOPPETAUUOHHAA 3A6UCUMOCHLD.

Hanpumep: 1) 3aBHCHMOCTb MacChl OT pocTa; 2) 3aBUCUMOCTL 3a0oJieBa-

eMOCTH OT  BO3JICHCTBUS BHEIIHUX ()aKTOPOB  (3albUICHHOCTH, YPOBHS  pajua-
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I[1¥, COTHEYHOW aKTUBHOCTH M T.J.); 3) 3aBUCUMOCTh MEXKAY KOJIUYECTBOM IIPO-
MYIIEHHBIX CTYJCHTAMM JIEKIMM W OLIEHKOM Ha DK3aMEHE.

JInsi XapaKTEpPUCTUKH KOPPEISLUUOHHON 3aBUCUMOCTH MEKIY CIIy4alHbIMU
BEJIMYMHAMU BBOAWUTCA TOHATHE KOIhpuyuenma koppenayuu. Kodpdumment
KOppEJISLUU MPUHUMAET 3HaUeHus oT -1 10 +1. UeM Bbllle 3HaYECHUE MOYJISL KO-
srbdunrieHTa KOppessiiui, TeM OoJIbllle 3aBUCUMOCTh MEX1y BeauurHamu. Ec-
JIM TIOBBILLIEHUE YPOBHS OJHOW IMEPEMEHHOM COMPOBOXKIAETCS MOBBIIIEHUEM YPOB-
HS IPYyrOM, TO peub UIET O IOJOKUTEIbHOW Koppensuud. Hampumep, yem BbI-
1I€ JIMYHOCTHAS! TPEBOKHOCTh, TEM OOJIbIlIe PUCK 3a00JIeTh s3BOM kemyaka. Ec-
JIM pOCT YPOBHS OJIHOM TEPEMEHHOI COMPOBOXKIAETCA CHUKEHUEM YPOBHS JpY-
rOi, TO Mbl UMEEM JIEJIO C OTpUILATENbHON Koppemsaueil. Hanpumep, yem 060s3-
JUBEW 0COOb, TEM MEHBUIE Y HEE€ HIAHCOB 3aHATH JOMUHUPYIOIIEE IOJIOKEHUE B
rpyIIIIE.

Ecnu nepeMeHHbIE SIBISIFOTCS HE3aBUCUMBI, TO KO3()PUIIMEHT KOppesiuu
PaBEH HYJIIO, IIPHA 3TOM KOPPEISALUIO HA3bIBAKOT HYJIEBOM.

Koppensius ObiBaeT TMHEHHOM, KPUBOJIMHEHHON (Mapaboanveckoil, ru-
nepOoIMUECKO, MOKa3aTeIbHOM U T.11.) U PAHTOBOIA.

Onp. OyHKIMS, 3a7ar0111as 3aBUCUMOCTb OJHOM CITy4allHOW BEJIMYUHBI OT
3HAYEHUH, KOTOPbIC MPUHUMAET Apyras cilydailHasi BEJIMYUHA, HA3bIBACTCS  (PYHK-
yueil pezpeccuu, a aHanuTudeckas Gopma rnpeacTaBiIeHus ’Tol QyHKIUU - ypae-
HeHuem pezpeccuu.

7.3. JIuHeliHAs1 KOPpeJsAlHs

Ecnu monyne koaddunmenta Koppeisiuud paBeH 1, To MeXIy cilydaiHbl-
MH BEJIMYMHAMH X U Y UMEET MECTO JuUHelHaa Koppeaayusa. Ee MOXHO ONu-
caTh JINHEWHBIM YPaBHEHUEM.

Bri6opouHoe ypaBHEHHE MPSIMON TUHUU PETPECCUN UMEET BU:

S @ 3
y_y_RO_(X)(x X)l

rie R — BEIOOPOUYHBIN KOA(D(DHUITHMEHT KOPPENSIIK, PUIEM
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_ Y xymy, —nXY
— no(X)a(Y)

Ecnu nannbie HaOmogeHuid HaJ Ipu3HaKaMu X U Y 3aJjaHbl B BUJIE KOppe-

HHHHOHHOﬁ Ta6JII/IHI>I C PAaBHOOTCTOAIIMMH BapuaHTaMH, TO HCJICCOO6p33HO I1c-

xi—C i—C.
i—C1 V= Yi—C>
hq h,

pENTH K YCIOBHBIM BapuaHTaM: U= , te Cy - JIOKHBIN HYJIb, N1

- mar BapuaHT X, a C; - JIOXKHBIN HYJIb, N, - 11ar Bapuant Y.

B aTom citydyae BRIOOpOYHBIM KOI(DPUITUEHT KOppEISIuu

Y uvm,, — nUV
T ne()o(V)
Crnaraemoe Y, My, UV yA00HO BBIYMCIIATH, UCIOJB3Ys CICIHATBHYIO pac-
YETHYIO TaOJuILy.
Bemuuunsl U, V, o (U), (V) MoryT GbITh HaiiieHbl MO0 METOOM MPOH3-

BEJICHUS, JIMOO HEMOCPEACTBEHHO 1O (popMynam:

J=2umi g 2U Gy = U2 - 02, 0(V) = V2 — 72

n n '
3Hasg 3TU BEJIIMYMHBI, MOKHO OINPEIECINUTh BXOAIINE B YPAaBHEHUE perpec-
CUU BEJIMYMHBI 110 (hopMyJiaMm:
X=Uh +C, Y="Vh,+Cy, o(X)=0U)hy, a(Y)=0c(V)h,
ITP. Haiitu BeIOOpOUYHOE ypaBHEHHE MPSMOI TUHUU perpeccun Y Ha X 10

JAHHBIM, IPUBEJICHHBIM B KOPPESALMOHHON TaOIuIIe:

4 X m

20 25 30 35 40 Y
16 4 6 - - - 10
26 - 8 10 - - 18
36 - - 32 3 9 44
46 - - 4 12 6 22
56 - - - 1 S 6
My 4 14 46 16 20 n =100

/ To yenosuto: hy =5, hy = 10.
CocTaBuM KOPPESIIMOHHYIO TaOJIMIly B YCIIOBHBIX BapHaHTaX, BHIOPAB B KAUECTBE JIOKHBIX HY-
neit C1 =30 u C2 = 36.
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U
v 2 1 0 1 2 mv
-2 4 6 - - - 10
-1 - 8 10 - - 18
0 - - 32 3 9 44
1 - - 4 12 6 22
2 - - - 1 5 6
mu 4 14 46 16 20 n=100
Haiinem:
o onumy 5o nvimy
U=T=...=0,34 V= — =...=-0,04
Haiinem BcriomorarenbHBIC BETUYHHBL:
UZ=Zumio 6 vT=EIUmo 04
Haiinem:
o(U) =VU2-0%2=..=1,07
o(V)=VVZ-V2=_.=1,02
Haiigem ), uvm,,,, 1Jas 4ero COCTaBUM pacyeTHYIO TaOJIHUILy:
V Z umy,y, (% Z umyy
-2 -1 0 1 2
-8 -6
-2 4 6 - - - -14 28
-8 -12
-8 0
-1 - 8 10 - - -8 8
-8 -10
0 3 18
0 - - 32 3 9 21 0
0 0 0
0 12 12
1 - - 4 12 6 24 24
4 12 6
1 10
2 - - - 1 5 11 22
2 10
-8 -20 -6 14 16 82
z vMy,, \
16 20 0 14 32 82

u-vauv

&
<4

1) IlpousBenenue um,, BapuaHThl U Ha 4acTOTy My, 3alHCHIBAIOT B MPAaBOM BEPXHEM YIIIy
KJIETKH, COJIEpIKAIlEel 3HAYEHHE YACTOTHI
2) CkJ1a/IbIBaOT BCE YMCIIA, TOMEIIEHHBIC B MPABBIX BEPXHUX YIIax KJIECTOK OJJHOM CTPOKH.

3) HakoHel, yMHOXaIOT BapUaHTy V HA HallICHHYIO CYMMY U CKJIabIBAIOT BCE YMCIIA MOCIIEIHE-
ro CTOJIONA, OTydYas TEM CaMbIM HCKOMOE YHUCIIO Y, UV,
T.o.: Y uvmy,, =82
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JU11 KOHTPOJIS aHAJOTMYHbIE BBIYMCICHUS MPOU3BOASAT MO CTOJOLAM: IPOU3BEACHUS VM, 3a-
IIACHIBAIOT B JIEBBIM HUKHUM YIOJl COOTBETCTBYIOLIEH KIIETKM; CKJIAJbIBAIOT BCE YMCIIA, TIOME-
IIEHHBIE B JIEBBIX HMKHUX YIJaxX KJIETOK OJHOrO CTOJIOIA; 3aT€M YMHOXKAIOT IOJIy4YEHHbIE CyM-
MBI Ha BapHaHTy U M CKJIAQABIBAIOT BCE YMCIA IIOCIEIHEH CTpoku. IlomydeHHOE 4mcio Takxke
PaBHO UCKOMOU CYMME ), UVM,,,,.

CoBrazieHre CyMM CBHUJIETEIBCTBYET O IPABUIIBHOCTH BBIYMCICHUH.

Haiinem BEIOOpOYHBIN KOA(DPHUITUEHT KOPPEIALIUU:
Y uvmy,—nUV _ 82-100-0,34-(—0,04)

R = = =0,76

~ _no(U)o(v) 100:1,07-1,02

X=Uh +C;=0345+36=3170

Y = Yh, +C,=-0,04-10+ 30 =35,60

o(X) =0(U)hy =1,07-5=5,35

o(Y)=0(lV)h,=1,02-10=10,2

o — y —
IlogcraBuM HaliICHHBIE BEIMYMHBI B ypaBHeHUE: y — Y = R %X; (x—-X)

[Monyuum: y — 35,60 = 0,76-£ (x —31,70)

y=1,45x — 10,36/
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KonTpoabHbIe BONPOCHI

1)  IIpeamer u3ydeHUs MATEMaTHYCCKOW CTATUCTHKH.

2)  HazoBuTe OCHOBHBIC 33]]a91 MAaTEMAaTHUECKOW CTATHCTUKH.

3)  Uro Ha3bIBaeTCs reHEPAIbHOW COBOKYITHOCTBIO?

4)  JlaiiTe moHATHE BHIOOPOYHOI COBOKYITHOCTH U €€ 00beMa.

5)  Uro moHWMAOT O] paH)XUPOBAHUEM OTBITHBIX JTAHHBIX ?

6)  /laiiTe NOHATHUS BapUAHTHI, €€ YaCTOThI U OTHOCUTEIILHOW YaCTOTHI.

7)  Uro Takoe MUCKPETHBIM BAPHAIMOHHBIA PsA? WHTEPBAIBHBIA BapHAIMOH-
HBIN psa?

8)  [laiiTe moHATHE SMIMPUUECKON (DYHKIIUU PACTIPEIICIICHUS H IEPEYHUCITUTE €€
CBONCTBA.

9)  Kak Ha3biBaeTcs rpaduk SMIUPUICCKON QYHKIIUK pacrpeneicHus?

10) Yro Takoe MOJIMIOH YacTOT (OTHOCHUTENBbHBIX 4acToT)? s m3o0pakeHwus
KAKUX BapHALIMOHHBIX PSAJOB OH HCIIOJIb3YETCs?

11) JlaiiTe ompeneiacHUE TUCTOrPAMMBI 4acTOT (OTHOCHTEIBHBIX YacToT). Kakue
BapUALMOHHBIE PSAJBI MOKHO M300pa3uTh C UX MoMolbio? Yemy paBHaA IIIOIIAIb
TUCTOrPAaMMbI YaCTOT (OTHOCUTEIBHBIX YacTOT)?

12) Yro MOHMMAIOT MO pa3MaxoM BBIOOPKH?

13) JlaiiTe ompeneneHUe CpeaHETO apru(PMETHUSCKOTO HAOIIOIAEMBIX 3HAYCHHI
CIIy4YallHOM BEJIMYMHBL.

14) TlepeunciuTe OCHOBHBIC CBOMCTBA CPEIHETO apU(PMETHUCCKOTO.

15) Yro Ha3bIBacTCs BBIOOPOYHOMN AMCIIepCcHeii? BBHIOOPOUYHBIM CpeIHEKBAIpa-
TUYHBIM OTKJIOHEHHEM?

16) Ha3zoBuTe cBO¥CTBA BEIOOPOYHOMN JAUCTICPCHUH.

17) Yro Takoe MCHpaBiCHHAs BbIOOPOUYHAS TUCIIEPCHS? MCIPABICHHOE CpEIHE-
KBaJpaTUYHOE OTKJIOHECHHE?

18)  Jlns gero ucnosibdyercs nonpaska [llenmapna?

19) Yrto MOHMMAIOT IMOJ TOYCYHOW CTATHCTUYECKON oleHKo#H? Kakumu CBOM-

CTBaMH OHa JOJDKHA 00J1a4aTh?
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20)

UTo Takoe NOBEPUTENBHBIM MHTEPBAJ, €T0 I'PAHULIBI U HAJEKHOCTb MHTEP-

BAJIbHOU OIICHKU?

21)

KaKYI-O 3aBUCUMOCTBb MCKAY BCIIMUYMHAMHU HA3BIBAIOT CTOXaCTHUYECKO? KOp-

pensunonHon? [IpuBenure npumMepsl.

22)
23)
24)
25)

Haiite nonstue korppuuuenTa koppensiuuu. KakoBbl ero rpaHulibl?
Kakwue cymiecTByIOT BUbl KOPPEISALIU?
JlaiiTe moHATHS PYHKLINUY U YpaBHEHUS PETPECCUHU.

Onpenenure TMHEHHYIO KOPPESIIHIO.

3ajgaHuda 1Jisl CaMOCTOSITEIbHOI0 pemeHus

3amaHo pacupeaeseHre 9acToT BeIOOpkr oobema n = 20:

Xi 2 6 12
m; 3 10 /

Hanumure pacnpeaciiCHUuC OTHOCUTCIIbHBIX YaCTOT.

[TocTpoiiTe BapuallMOHHBIN Psii U TIOJIMTOH OTHOCUTEJIBHBIX YaCTOT IO JIaH-
HbIM BbIOOpKU: 5, 8,7,6,7,8,9,5,10,8,7,5,6,6,9,7,8,6,7, 10.
Urpanbnyto kocth Opocunu 8 pas. [Ipu atom 1 ouko Beimano 1 pas, 2 ouka —
1 pas, 3 ouka — 1 pa3, 4 ouka — 2 paza, 5 oukoB — 2 pa3za, 6 oukoB — 1 pas.
Haiinute sMnupuyeckyro (QYHKIMIO pacnpenesieHus Yucia OYKOB, BbINAB-
KX Mpu OpocaHuu urpaibHou koctu. [locTpoiite rpaduk 3Tol QyHKIIHH.
Hailinute sMnuprueckyro pyHKIHUIO 0 JAHHOMY PaclpeeIeHUI0 BBIOOPKH.

Xi 2 3 5 6
m; 10 15 5 20

[TocTpolite OJUIOH 4acToT.

IToctpolite TucTOrpaMMy OTHOCHUTENIBHBIX YAaCTOT IO JAHHOMY paclipenelie-

HUIO BBIOOPKHU

i Xi — Xj+1 m;
1 0-3 30
2 3-6 20
3 6-9 50
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HatimuTe BHIOOPOYHYIO CPENHIOI0, BRIOOPOYHYIO M HMCIPABICHHYIO JHCIIEP-

CHH 110 IaHHOMY PaclpeeNieHUIO BEIOOPKH:

A)
1 2 5 8
3 4 6 4
b)
0,2 05 0,7 08
5 10 25 10
B)
1580 | 1610 | 1620 | 1660 | 1710
20 10 30 25 15

3apaboTHas 1IaTa COTPYAHMKOB (PUpPMBI 3a Hejento coctaBwia 152, 176,
162, 167, 181, 155, 196, 169, 172, 182, 181, 186, 190, 186, 190, 176, 190,
176, 192, 178, 167, 210, 175, 160, 200, 150, 196, 203, 153 u 202 y.e. Co-
CTaBbTE WMHTEPBAIbHBIN BAPUALIMOHHBIA Psii, TOCTPOUTE TMCTOTPAMMY Ya-
CTOT, 3aMEHUTE €r0 IUCKPETHBIM PSAJIOM M HaIUTE METOJOM MPOU3BEIACHUN
BBIOOPOYHYIO CPEJIHIOI M BBIOOPOUYHYIO JUCHEPCUIO 1O HalJIEHHOMY pac-
MIPEACIIEHUIO BBIOOPKH.

Haiinute MeTo0M CyMM BBIOOPOYHYIO CPEHIOIO UM BBIOOPOYHYIO JTUCHEP-
CHUU TI0 33/ITaHHOMY pacrpeieieHnto Beioopku 0obéma n = 100.

Xi 12 14 16 18 20 22
m; 5 15 50 16 10 4
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TecT 111 CAaMOKOHTPOJISA

3ananue 1. (sv16epume ooun eapuanm omeema) COBOKYITHOCTh HAOJIOICHHIA,
OTOOpaHHBIX CIy4YalHBIM 00pa30M M3 T€HEPaAIbHOI COBOKYITHOCTH, Ha3bIBAETCHA. . .
BapuaHTBHI 0TBETOB:

1) BapuanTOMI 2) 9acToTOM 3) 4acTOCThIO 4) BBIOOPKOWA

3ananme 2. (svibepume ooun eapuanm omeema) YeMy paBHA 4acTOTa BapHAHTHI
X2 = 3 17151 BHIOOPKH

X; 2 3 5 6
m; 10 15 5 20

BapnaHTm OTBCTOB:

1) 0,15 2) 15 3)0,3

3ananue 3. (6vrOepume ooun sapuanm omeema) Haiimure Bec BapuaHTHI X4 = 7,
eciii 00beM BBIOOPKHU

X 0,5 2 6 7 8

m 2 5 7 ? 2 paBeHn 20.

BapuaHThbI 0TBETOB:

1) 4 2)5 3) 12
3ananue 4. (sviOepume ooun éapuanm omeema) J|aH NUCKPETHBIA BapUaIlHOH-
HBIW Al
Xi 11 15 16 22 27 30 33
m; 5 10 16 8 6 4 1

YKaXuTe OTHOCUTEIIbHYIO YaCTOTY BapUaHTHI Xz = 15.

BapuaHThbI 0TBETOB:
1) 10 2)0,1 3)0,2 4)21/3

3ananme 5. (6viOepume sapuanmol omeemos coenacto mexcmy 3aoanus) Ilo nBa-
JIATH CIIy4ailHO OTOOpaHHBIM PabOUYMM JTHSM TOJia MTPOBEPSTIOCH KOJUYECTBO aB-
TOOYCOB IMapKa, BRIXOSAIIUX HA JUHUIO. [laHHbBIE 3amKcaHbl B BUJIE BapUaIllMOHHO-
ro psja:

Xi 40 42 46 48 50

mi 2 3 ) / 3

YCTaHOBUTE COOTBETCTBUE MCXKIY YHUCIIOBOM XapaKTepHCTHKOﬁ BapHallMOHHOTI'O
psada U €€ 3HAYCHUCM!
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A) pa3max BbIOOpPKH Bb) 00Bbem BeIOOpKHU

B) BeIOOpOUHAs MO I') BeIOOpOUHas MeuaHa
BapuaHTbl 0TBETOB:
1) 46 2) 20 3) 10 4) 48

3ananme 6. (6vi6epume ooun eapuanm omeema) AHAIMZUPYIOTCS 00BEMBI €XKe-
JTHEBHBIX MPOJaK HEKOTOPOIro ToBapa 3a 11 aHei. JlaHHbIe 3amucaHbl B BUIC paH-
KUPOBaHHOTO psaa: 4; 5; 5; 5; 5; 6; 6; 7; 7; 8; 8. Haliqute cpeanee apudpmernye-
CKO€ COOpaHHBIX JJAHHBIX.

Bapl/IaHTl)I OTBCTOB:
1)5 2) 5,5 3) 6 4) 6,5

3ananmue Ne 7. (6vibepume ooun eapuanm omeema) Havimure BEIOOPOYHYIO ITHC-
NEPCHUIO 110 TaHHOMY PACIIPEIEIEHUIO BEIOOPKU

X -1 (0 2

p° 1050203

BapuaHThbI 0OTBETOB:
1) 1,69 2) 1,6 3)0,6 4)1,71

3ananue Ne 8. (6vi0epume ooun eapuanm omeema) BpiOOpoUHas nucriepcHs Ba-
puanuoHHoro psaa pasHa 3,5. O0beM BbIOOpKU paBeH 50. YUemy paBHa ucrpas-
JIEHHasi BBIOOpOYHAs JUCTIEPCHS?

BapuaHTbI 0TBETOB:

1) 3,43 2) 3,57 3) 0,07 4)35

ananme Ne 9. (sv16epume ooun sapuanm omeéema) UTo mpou30MaeT ¢ BHIOOPOU-
HOW Jucrepcuel, eciy BCe YacTOThl BApUAHT YMHOXHUTh Ha OJHO M TO K€ YHCIIO
A?

BapuaHTbI 0TBETOB:

1) yBenuuuTcs B A pa3 2) YBEIWYHTCS HA A 3) HE UBMEHUTCS

3ananue Ne 10. (svrb0epume ooun eapuanm omeema) Uemy paBHa BBIOOpOUHAs
cpenHsisi KOHCTaHThI C?

BapuaHThbI 0TBETOB:
1) 0 2) C 3) C?

Baganue Ne 11. (svibepume ooun eapuanm omeema) Jlana BbIOOpKa oOBbeMa N.

Ecnu kaxaplil 2JIeMEHT BBIOOPKH YBEIWYUTH B 5 pa3, TO BBIOOpOUHOE cpenHee X

BapuaHThbI 0TBETOB:

32



1) HEe U3MEHHTCS 2) yMEHBIITUTCS B 5 pa3
3) yBenuuuTcs B 25 pas 4) yBenuuuTCs B 5 pas

3aganmne Ne 12. (6vi6epume ooun éapuanm omeema) JIns Kakux BapUaIllHOHHBIX
PSAZOB CTPOUTCS TUCTOTPAaMMa OTHOCHUTEIBHBIX YacTOT?

BapuaHTbl 0TBETOB:

1) TONBKO JUIS AUCKPETHBIX

2) TOJBKO JUISI HHTEPBAIBHBIX

3) ¥ IS TUCKPETHBIX, U JUIST HHTEPBATbHBIX

3aganue Ne 13. (6vi6epume ooun sapuanm omeema) JlaH BapuallmOHHBINA PSIJ

Bapuanta | 1 | 3 | 6
gactora |10 | 8 |12

Yemy paBHO 3HAYCHHE SMIIUPHUYCCKOM (YHKIUMU pacupeneieHus F*(x) B Touke
X = 57?
BapuaHTBHI 0TBETOB:

1) 18 2)8 3)0,8 4) 0,6
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