YacTb 2. 9nemMeHTbl MaTeMaTU4eCKOM CTaTUCTUKMU

3ameyaTernibHO, YTO Hayke, Hauu-
HaBLUENCSA C PaCCMOTPEHUS a3apTHbIX
Urp, CyXxaeHo 6biNo cTaTb BaKHEWLWUM

0OBEKTOM YENTOBEYECKOIO 3HAHUA.
Jlannac

BepodATHOCTb —3TO BaxHeullee
NMOHATUE B COBPEMEHHOW HayKe OCO-
GEHHO MOTOMY, YTO HMKTO COBEPLLEHHO
He NpeAcTaBnsieT, YTO OHO O3HaYaeT.

GbepmpaH+ Paccen

MmaBHasa uenb pacyéTta — He uudp-
pbl, @ MOHUMaHKE.

2.1. FleHepanbHaAa U BbIOGOPOYHasi COBOKYNHOCTb

/CEI' eHepasibHOU COBOKYNMHOCMbLI Ha3biBAETCS MHOXECTBO OOBLEK-

TOB I'IpOI/I3BOJ'IbHOI7I npunpoabl, obnagawowmx npmn3HakamMmun, OoCTyrnHbIMU O1A
HabnNAeHMs N KONNYECTBEHHOTO n3mMmepeHus.

ICEOﬁ'beKTbI, BXOASLLME B reHeparbHYl COBOKYMHOCTb, Ha3blBalTCS
eé as;leMeHmMamu, a nx obuiee 4yncro — eé o6 LEmMomM.

MpeanonoXxum, M3 reHepanbHOM COBOKYMHOCTM CrlyYarHbiM 06pa3om
N3BNEKAaeM 3IIEMEHTbI, 3HAYEeHMA HEKOTOPOro Npu3Haka A HUX 3anucbl-
BaeM KakK Xq,Xp,X3,...,Xg. OTU 3HAYEHNSA Ha3blBaOTCA HabriroOeHUAMU,
nx Habop — ebibopkoli. KonnyectBo HabnogeHUN KaXXaoro M3 npu3HakoB

o603HauuM N, N,, N, ..., N, N HA30BEM YacTtoTamun. Yncno HabnogeHuin
N HasbiBaeM 06bEMOM 8bI6OPKU: N = N4, +n, + ng + -+ n,.

ICEOCHOQHaH 3a0ayvya maTeMaTU4ecKon CTaTUCTUKU — caenaTtb HayyHo

060CcHOB8aHHbIe 8b1800bI O pacrnpedesieHuU ogHon nnm 6onee HEN3BECTHbLIX
CNyYanHbIX BEMNYMH UM UX 83aUMOC8SI3U MEXay CODON.

ICEBbIGOpO‘-IHbIM MemoOoOM Ha3blBaeTCss MEeTO4 PELUeHUs 3TOWN 3a-
Aayn NocpeacTBOM aHanmaa BblIOOPKM, MONMYYEHHON B pe3ynbTaTe MHOro-
KpaTHbIX HabnaeHun.

[na Toro 4ToGbl XapakTepUCTUKN CryHanHOW BENNYMHbBI, MOMyYeHHble
BbIOOPOYHBIM METOAOM, ObIfin 06BLEKTMBHBLI, HEOOX0ANMMO, YTOOLI BbIOOPKA
Obina penpes3eHTaTMBHOW, T. €. OOCTATOMHO XOpOLWO npeacTaBnsana uc-
cnegyemyro BenuuuHy. B cuny 3akoHa OGonblMX 4Mcen MOXHO YyTBep-
XOaTb, 4TO BbliOOpKa GyaeT penpe3eHTaTUBHOMW, €Cnn €€ OCYLLECTBNATb
Cny4amnHo, T. e. BCe 00BbEKTbl reHepanibHOM COBOKYMHOCTM MMEKT OAUHa-
KOBYI BEPOSITHOCTb NonacTb B BbIOOPKY.
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/CEBbl6opKa Ha3blBaeTCA MOBMOPHOU, eCriv OTOOpaHHbIN OOBLEKT ne-

pen BbIGOPOM crnefytolero Bo3BpallaeTca B reHeparibHy COBOKYMHOCTb.
Bbibopka Ha3biBaeTcs 6ecrnoemopHoOU, eCnn 0TOOpaHHbI OOBbEKT B reHe-
panbHYl0 COBOKYMHOCTb HE BO3BpallaeTcs. Ha npaktuke obbl4HO UMERT
Aerno ¢ 6ecnoBTOpHbIMY BblBOpKamMm.

ICEBCFIKaFI cllyqatiHas eenuduHa X VWMeeT onpenenéHHyo (yHKUMIo

pacnpegeneHns 1 Agpyrme 4YMcrioBble XapakKTepuUCTUMKU, KOTOpblie Ha3blBa-
IOTCA meopemuyecKumu, B OTnn4mMe OoT 8bI60POYHbIX, KOTOpblE onpene-
NATCA NO HAabNAEHUAM.

ICEPFI,D, HabrogeHuin, yrnopss004YeHHbIX M0 803pacmaHuro, Ha-
3blBaeTCA eapuayuoHHbIM pssdoMm. Ero uneHbl 0603HavalTCH
X1,X2,X3, ..., X}, N HA3bIBAKOTCA BapnaHTamu.

HavmeHbllee 1 Hanbonbllee 3Ha4YeHUss BapuaHT 0003HaYalTCa Xy in
N Xy WX Ha3bIBAOTCA KpalHUMU 4/leHaMu eapuayuoHHO20 psida.
Uncno R = X4 — Xmin Ha3blBaeTCA pa3mMaxoM ebI60pKU.

/CE‘-Imcno w; = % (i=1,.., k) Ha3biBaeTcas omHocumesibHOU
qacmomou.

BapuauynoHHbIN psig MOXHO 3anucaTth Kak

Xj Xq X5 X3 Xy

n; ny n, N3 ny

B cnyyae HenpepbiBHOW CriydanHOW BeNWYUHbI Ha MpakTUKe 4acTo
NPUMEHSIIOT 2pynnupo8KY.

NHTepBan Habnogaembix 3HayeHun pa3bmBatoT Ha Kk YaACTUYHbIX UH-
TepBanos [Cq,C1), [C1,C2),...,[Ck_1,Ck) OOMHAKOBOM ANUHBI h.

3aTem noacuyMTbiBalOT YMcna nonagaHuni HabnwaeHUn B 9T MHTEpBa-
nbl, KOTOPbIE NPUHMMAIOT 38 YacToThbl N;.

B kayecTBe HOBbIX 3HAYeHWU BapuaHT X; OObLIMHO BepyT cepeauHb
Ci—1+ Cj .
MHTEPBanoB X; = % (i=1,.. k).

b lMpumeyaHue. PyNNUPOBKY MOXHO NPUMEHSTb U B criyvyae Auc-

KPEeTHOM CrlydanHOW BEeJSIMYMHbI, €Cfn Lar, C KOTOPbIM MEHSATCH e€ 3Ha-
YeHUd, CNULIKOM Marl.

/CEPeKomeHnyemoe YUCMO WHTEPBanoB BbLIYUCIAKT No dopmyne
Ctepoxeca k =1+ log,n.
— Xmax—Xmin

R
[NnHY Y4acTWYHBIX MHTEPBAarNoB BbIYUCNAT Kak h = - =, Mo-

naraem, 4tTo BeCb OTPE30K HABMIOAEHWI, Ero YacTo Ha3blBaOT MHTEPBAOM
HabnogeHnn, umeeT BUA [Xmin: Xmaxl-
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I:) lNpumeyaHue. pynnupoBKa cBA3aHa C NOTEpen 4YacTu MNofe3Homn

NHopMaLUKM, 3akrnYéHHON B Bblibopke. OgHako oHa MMeeT 1 CBOW npe-
nmyuwectsa. OueHNM BeNUYNHY 3KOHOMWUM, Harnpumep, BbinosiHeHo 1000
Habn4eHUA HEKOTOPOro npudHaka. PekomeHgyemoe 4ncno MHTepBasnos:
k=1+log,n=1+1log,10® =1+ 3log,10=1+3-33=1+99 =~ 10.

OTcioga BngHo, 4to Tpebyetcsa obpaboTath 2 - k = 20 4yncna smecto 1000.

/CEHa6op gapuaHm Xx; (MU YaCTUYHLIX MHTEPBASioB) U UX OMHOCU-
meJibHbIX Yacmom ; Ha3blBaeTCa cmamucmu4yecKUM psiOOM.

CTatnctmnyeckum pag ans GUCKPEeTHOW Cny4yanHon BESIMYMHDI:

BaleaHTa xl xz x3 xk
Xj

YacToTa nl nz n3 nk
n;

OTHocuTenbHas n _ny _ N3 _ T
yacTota W =— | Wy =— | W3 =— Wy = —

a).:—
''n

CTaTtnctmnyeckum pag ans HenpepbiBHOW CITy4anHOW BESTUYUHDI:

WHTepBansi [co,C1) [c1,¢2) | [c2,C3),..., [Ck—1,Ck)

Cepeﬂ,VlHa X X X X
WHTepBana 1 2 3 k

Xi

YacToTa nl nz n3 nk
n;

OTHoCUTENbHaS n _ _n3 _
yacToTa W =— | Wy =7 | W3 =—— Wy = —

a).:—
" n

Fpacbmqecm cTatnctndeckmne pAagabl MOXHO npenctaBmUTb B BUAOE 101U~
cOHa, eucmoepamMmbl NN apaquKa HaKorlJ1eHHbIX Yacmom.

/CEﬂonuaOH qacmom — 3TO NOMaHasi fIMHUA, OTPEe3KM KOTOPOM CO-
epunsior Touku (x1, 1), (x5, 15), ..., (O, Mp).

FEnonuzon omuocumentHeix yacmom — 310 nomamas nuAns, oT-
pesku koTopoit coeaunsioT Toukn (xq, w;), (x5, w,), ..., (Xk, Wi).

b lMpumeyaHue. TonuroHbl 0ObIYHO cnyaT Ans n3obpaxeHus Bbl-

3
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GopKM B criydae AUCKPETHbIX CIyYalHbIX BEMUYUH.

? YnpaxHeHue 1. [locTponTe MNOMUIOHbI YaCTOT U OTHOCUTESbHbIX

4yacToT, rpadmk HakoMNNeHHbIX YacToT, 3anULINTE SMMMPUYECKYIO (DYHKLINIO
pacnpegeneHns no gaHHoMy pacnpeneneHunio BblGOpKU:

2 3 5 6
10 15 5 20

PeweHue
Hangém o6bEM BLIOOPKM M OOMONHMM Tabnuuy OTHOCUTENbHBIMU Yac-
TOTbI, T. €. MOCTPOMM CTAaTUCTUYECKUN psa.

OTHOocuTenbHble | HakonieHHble
BapuaHThI YactoTbl
4YacToTbl 4YacToTbl
2 10 0,2 0,2
3 15 0,3 0,5
5 5 0,1 0,6
6 20 0,4 1
O61bEM BbIBOPKMU: 50

floavzoM ygomom

25

20

15

== acrnrhkl
1
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fAoauzor 0myoOCUMEALREX YOOIMarm
0.4 /j(
.33

AN /
C,2> \ /
02 )/ e I THOCH T DH L €

W \/ HELTOThI
0l

[
W] :
2 ] 5 3
fpoaur HOKONAEHREIX 4acmom
1,2
1
1
ihE
0.6
0.5 0.5
- T HakonneHE LIS
2
O o——
0 I
2 3 5 o

3anuwem amnmMpuyeckyo YHKUMIO pacnpeneneHns, Ucnonb3yst Hako-
NneHHble YacToThbl:

/El' ucmozpamMmMol 4Yacmom HasblBaeTCa cmyrieH4amas uaypa,
cocTodwWwas u3 nNpAMOYrofibHUKOB, OCHOBaAHMEM KOTOPbIX CryXaT 4YacTuu-
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Hble MHTepBarbl AfIMHOK h, @ BbICOTbI paBHbl n;/h.
BenuunHa n;/h HasbiBaeTCs MI0mMHOCMbH 4aCmomsbi.

/CEI' ucmozpaMmMolU OmHoOcumMesibHbIX 4Yacmom Ha3sblBaeTCs cmy-
neH4Yamas c¢puaypa, CoOCToAlasa U3 NPSIMOYrofIbHUKOB, OCHOBAHMEM KOTO-
PbIX CNy)XaT YaCTUYHble MHTepBanbl ANVHOK h, @ BbICOTbI paBHbl w;/A.

BenuuvHa w;/h HasbiBaeTCs MJIOMHOCMbIO OMHOCUMEsIbHOU Yacmo-
mbl.

|:) lNMpumeyaHue. uctorpamma OObLIMHO CRAYXWUT ANa n3obpakeHus
BbIOOpPKM B Criydae HenpepbiBHbIX ChydanHbix BenuyunH. OyeBnaHoO, Nrio-
lwaab aucmozpaMMbl OMHocUmersibHbIX Yacmom pagHa eOuHuue. [NoaTomy
MMCTOrpamMMy OTHOCUTENbHLIX YaCcTOT MOXHO paccMmaTtpuBaTtb Kak rpaduk
aMmnupuyeckon (BbIGOPOYHOM) NNOTHOCTU pacnpedeneHns, B 3TOM U 3a-
KItodaeTcs npakTndeckas rnosib3a rucTorpamMmbl OTHOCUTENbHbBIX YacToT.

/CEI' paghuKOM HaKoOM/IeHHbIX 4Yacmom Ha3blBaeTCcs cmyrieH4amas

¢ueypa, cocTosLan U3 NpPsAMOYrosfibHUKOB, OCHOBAHMEM KOTOPbIX CryXaT
YaCTU4YHble MHTepBarbl ANIMHOK h, @ BbICOTbl paBHbl HAKOMJIEHHbLIM YacTo-
TaMm. 3aMeTuM, 4YTO rpadpuK HaAKOMMNEHHbIX YacTOT UMEET BUA CTyneH4aTomn
«necTHuupbl» (o1 0 ao 1).

I:) lMpumeyaHue. [paduK HaKOMMEHHbIX YacTOT U 3MNupUYeckas

dYHKUMA pacrnpeneneHnsa Ha npakTuke MCNomnb3yrTcs Ans npubnukeHus
TeopeTnYecKkon PYHKUNK pacnpeneneHuns.

? YnpaxHeHue 2. [locTponTe rMctorpaMmmbl 4YacToOT U OTHOCUTESb-

HbIX 4acTOT, rpadWK HaKOMMEHHbIX YacToT, 3anuWKUTE 3MMUPUYECKYHO
yHKUMIO pacnpeaeneHns No AaHHOMY pacnpeneneHnto Bblbopku:

YacTuyHbIn

WHTepBan [2,7) [7,12) [12,17) [17,22) [22,27)
Uncno HabniogeHun,

nonasLmnXx B 5 10 o5 6 4
uHTepean, M;

PeweHue
Hangoém o6bEm BLIOOPKM M AOMONHMM Tabnuuy OTHOCUTESNbHBIMWU Yac-
TOTbI, T. €. MOCTPOMM CTAaTUCTUYECKUN psa.

. MNoTHOCTbL OT-
YacTUYHbIN UH- OTHocutenbHaa | HakonneHHas | MAoTHOCTb N Hauvano
YacroTa HOCUTEeNbHOM
TepBan yacToTa yacToTa 4acToTbl MHTepBana
4acToTbl
[2;7) 5 0,1 0,1 1 0,02 2
[7;12) 10 0,2 0,3 2 0,04 7
[12; 17) 25 0,5 0,8 5 0,1 12
6
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[17; 22) 6 0,12 0,92 1,2 0,024
[22; 27) 4 0,08 1 0,8 0,016
O6bém BblbOp-
KM: 50 Mnowaab rMcTorpammbl 4acToT: 50
OnunHa
WHTepBana: 5

fucm O2NTAMO OO orm

I

[

2 CMAOTHCCTL HacToTL
2 1
[ 12
1 | /
1 I 0,2
|
o — _ — =
2 7 12 17 22
.ruCrTTCIEpﬂMF‘.'T{F OIMHOC IR ESbRBIN YOO morm
0,17
0,1
a1l
0,lA
0,00 N lreTHoRT
0,04 GTHOCHTEABHORA U 2CTaT:
0,04 : =y o T
| d
joos s 0016
0,62 - l ’
o 4 =, | =, -
2 7 12 L7 2
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Fpaghiux HaKORAEHHIX YACIOM

L8

CIHarens €H-aa JaeToTs

0.4 03

0.2 o1

Ncnonb3ys HakonneHHble YacToTbl, 3anuemM 3MINPUYECKYHO DYHKLMIO
pacnpeneneHus:

2.2. BbIGOpOYHbIe XapaKTEPUCTUKN U TOYEUYHbIE OLIEHKHN

ICEBblﬁoquHblMu XapakmepucmuKaMu Ha3blBalOTCA (PYHKUUN OT

HabngeHun, NpUBNMXKEHHO OLEHMBaKOLWME COOTBETCTBYIOLINE YUC/I08bIE
Xapakmepucmuku CIly4aHON BENNYUHBI.

OueHkM napamMeTpoB reHeparbHOW COBOKYMNMHOCTU OenATcA Ha [Ba
Kriacca: moyeyHble U UHmMepearsibHble.

ToyeyHble OUEHKU BblpaXatTCs OAHMM YMCIIOM (TOYKOM Ha YNCNOBOW
OCW), HaXOOATCA Takme OLEHKM NO AaHHbIM BblOOPKM M MCNOMb3YHTCH B
AanbHenweM BMeCTO OLeHMBAeMoro rnapameTpa. TodeyHas oueHka, Kak
dYHKUNA OT BbIGOPKKM, ABMASETCA ClyyYyanlHOW BENUYUHOM U MEHsAeTcs OT
BbIGOPKN K BbIBOpPKE NpU NOBTOPHOM 3KCMEPUMEHTE.

UHmepeasnbHbIe OUueHKU onpefensaiTca ABYMS YUCNaMu — KOHLUaMuU
MHTepBara, KOTOpbI HaKpbliBaeT OLueHNBAeMbIN NapamMmeTp.

B oTnnume oT TOYEYHbIX OUEHOK, KOTOpble He AaloT npeactaBfieHnsa o
TOM, KaK Janeko OT HUX MOXeT HaxoOuMTbCS OueHMBaeMbl napameTp, UH-
TepBarbHble OUEHKM MO3BOJSIAT YCTAHOBUTb TOYHOCTb W HAOEXHOCTb
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OLIEHOK.

Ecnu 06bém BbIGopku n > 30, TO NpW NOCTPOEHUN LOBEPUTENBHOMO UH-
TepBana Aans MaTeMaTU4YecKoro OXWAAHWS MOXHO MONb30BaTbCA HOp-
ManbHbIM 3aKOHOM pacnpegeneHus. B crnyyae Heu3BeCcTHOW Oucrnepcum
ANS onpeaernieHnst LWMPUHbI MHTepBana UCcnonb3ytoT HECMELLEHHYHO OLEHKY

ovcnepcun S2 u cooTBeTcTBylOLEEe BbIGOPOYHOE CpefHee KBagpaTuye-

CKO€ OTKIIOHeHue § = \/§ [2].

K ToyeyHbIM oLeHkam NpeabaBnAlT TpeboBaHUSA, KOTOPbIM OHU OSXK-
Hbl YAOBNETBOPATb, YTOObI XOTb B KAKOM-TO CMbICNe ObiTb «gobpokadecT-
BEHHbIMU». TO HECMELLEHHOCTb, aPIPEKTUBHOCTb U COCTOATENBHOCTL [1].

B kauyecTBe MOYEYHbIX OUEHOK MaTeMaTUYEeCKOro OXuaaHus, aucnep-
CUM U cpeaHero KBaapaTU4ecKoro OTKIMOHEHUS MUCMOMNb3yHT BbIOOPOYHbIE
XapaKTepUCTUKM COOTBETCTBEHHO BbIGOPOYHOE cpeaHee, BbIGOpoOYHas
avcnepcus U BbiIDOpoYHOE cpeaHee KBaapaTUYeCcKoe OTKIOHEHWE:

= _ 1
1) BbIbOpO4YHOE cpeaHee: X = ;Zi-‘zlxi ‘N,
2) BbI6OpOYHasa cmeléHHas (HemcnpasneHHas) gucnepcus:

P — - 1 1 2
D=X?-(X)*= " ?’:1(951')2 "n; — (; ?:1351' 'ni) , UIN

- 12
D =%Z§€=1ni (i —X)

3) BbIOOpOYHAas HECMELLEHHas (MCnNpaBrieHHas!) Ancnepcus:

62 — 1 k v\ 2 G2 — N fd.
S —Ezizl(xi—X) ‘N, mam S —E-D,

4) cMmewWwéEHHOe BbIDOPOYHOE cpeaHee KBagpaTn4eckoe OTKITOHEHME:

6 =+/D;
5) HecmelEHHoe BbIGOPOUYHOE cpeaHee KBagpaTUYecKoe OTKNOHEHME:

6 =+/52.
|D lMpumeyaHue. BbibopoyHoe cpeaHee X eCTb HecMelléHHas, ad-
dEKTUBHANA U COCTOATENbHAA TOYEYHaAsaA OLEHKa MaTeMaTU4YecKoro oxuaa-

HUS, B TO BpeMsi kak, BblbopoyHas gucnepcus D sBnsieTcs CMeLEHHOM
TOYEYHOW OueHKOW aucnepcuun. B aToM criydae BBOAAT MCMpPaBIEHHYHO

(HECMELLEHHYI0) TOYEYHYIO OLEHKY $2 ancnepcun D(X).

B kauecTBe Opyrmx MCnonb3yembiX Ha NpakTuke BbIDOPOYHLIX XapakTe-
PUCTUK MOXHO Ha3BaTb 8bI60OPOYHYIO MOOy M, N ebi60pOYHYy0 Medua-
Hy M..

Ana HabnoageHnn duckpemHol cryqdaltHol BEeNNYMHDI:

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

- 8blbopoyHasi moOa M, paBHA 3HAYEHUIO BapuaHTbl C Hambonblien
YaCTOTOM Ny

- 8blbopoyHasi meOuaHa M, paBHa 3Ha4YeHUIO BapuaHTbl, CTOALLEN B
cepefvHe BapuaLMOHHOIO psiaa, eCrnivm YMcrno HabngaemblX BapuaHT ecTb
HEeYETHOE YNCIIO;

- eCnu 4Yucno Habnagaembix BapuaHT eCTb YETHOE 4MCro, Toraa 8bi-
6opoyHas meOuaHa M, paBHa rosycymme 08yx COCEOHUX 3Ha4YeHul eapu-
aHm, CTOsILUX B cepeanHe BapuMaLMOHHOMo psaa.

MeonaHa M, eCTb CepeVHHbIN ANTIEMEHT.

B TOoM cnydae, korga HabnogeHuss NpPOBOAATCA ONA HernpepbieHOU
c/lyqdauHou Benu4uHbl, TO Moda M, u MegunaHa M, onpegenslTcsa Mo
cnegywowum npasunam.

UTto kacaetca moabl M,, TO CHadana onpegenserca MoAasibHblA UH-
TepBan, T. €. UHTepBan C Hambornbllen 4acTtoTon (MM OTHOCUTENbHOW
yacToTomn). 3ateM Moaa M, BblUMCIISETCS o popmyne

ni—Mij—q

M0=X0+h'

, 1)
2:Ni—Nj—1~Njtq
3[eCb X, - Hayarno MOAarnbHOro MHTEepBana, MMelLero MakcumarbHY
4acToTy, n;- YacToTa MOAalbHOro NHTepsana, h- AnuHa MoAanbHOro WH-

TepBana, n;,_; W m;y; - 4acTOTbl COOTBETCTBEHHO MPEALLECTBYHOLLETO U
nocnenywLwero 3a MoaasnbHbIM UHTEPBAOM

MeguaHon HasblBalOT Takoe 4mncno M,, korga 50% BapuaHT BbIOOPKM
MeHbLUE UM paBHa 3TOro 3HadeHus, a 50% - 6onblue nnu pasBHa ero.

B aTom cnyyae meguaHy onpegensieM Mo anroputMmy:

1) HanguTe MeanaHHbIN MHTEpBan [x;_;; x;). OTO Takou WHTepBarn, Ans
KOTOPOrO HakonneHHas Jactota wy'© < 05, B 9TOM cnyyae meauaHa
M. € [x;—1; x;);

2) BblYUCNUTE MeanaHy M, rno ogHou u3 popmyn:

0.5-n—ntaK

Xi_
M,=x;_{+h —= (2)
n;
nnnm
0.5—0),%?51
Me — Xi—1 +h- wHaK _ gyHaK ’ (3)

30eCb X;_q- Hayano MeauWaHHOro MHTepBana, h - WWpUHa MeanaHHOro

MHTepBana, n - 06bE&M BbIGOPKM, Ny " - HaKOMMEHHas YacToTa MHTepBa-

na, NpeaLecTBYOLEro MeaMaHHoMy UHTepBany, n; - Yyactota MeauaHHo-

10
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ro MHTEpBana, — Wy;" -

HOTO MHTEpBAana, Wy, - HaKOMNEHHas OTHOCWTENbHas YacToTa MHTepBa-

na, npeawecTByOWEero MeaMaHHoMy HTepBary.

HaKomnmneHHad OTHOCUTEJIbHAaA 4YaCcToTa MeanaH-

? YnpaxHeHue 3. Hangute BbIOGOpOYHOE cpefHee, CMELLEHHYI0 U
HECMELLEHHYIO BblOOpPOYHbIE AUCMEPCUN, CMELLEHHOE U HECMELLEHHOE
BbIOOpPOYHbIE CpEAHME KBaApaTUYECKNE OTKIOHEHUs, mogy M, u meauna-
Hy M, no paHHOMy pacnpeneneHuto BbI6opku:

X; 2 3 5 6
n; 10 15 5 20
PeweHue

WccnepoBaHna BbINOMHANUCL ONA OUCKPETHOW CryYamHOW BENUYUMHLI.
BbluncneHns soinonHum B MS Excel.

MpousseneHune
MpousseneHune
OTHOCHTENbHbIE | HakonaeHHble KBagpaTa Ba-
BapuaHTbl YacTtoTbl BapUWaHTbI Ha
YacToThl YacToThl PUaHTbI Ha
yactoty
yactoty

2 10 0,2 0,2 20 40

3 15 0,3 0,5 45 135

5 5 0,1 0,6 25 125

6 20 0,4 1 120 720
O61bEM BbI-
6opKu: 50 210 1020
BblbopouHoe cpeaHee: 4,2 20,4
CmeLLéHHan BbibopoyHas aucnepcus: 2,76
HecmeléHHana BbIBOpOYHas amcrnepcus; 2,82
CmeléHHanA BbIBOPOYHanA: 1,66
HecmewéHHan BbIGopoYHan gucnepcus: 1,68
Moga MO =3, Hambonbwas uyactoTa paBHa 15.
MegmuaHa Me = (3+5)/2 =4 - cpepHee apudpmeTMYECKOoe ABYX CEPeAMHHbIX 3/N1EeMEHTOB.

I:) lNpumeyaHue. B paHHOM npumepe YETHOE KONMMYECTBO BapuaHT, a

UMeHHO 4, 3To 2, 3, 5, n 6. [MoaTomMy MeauaHy onpeaendemMm Kak cpegHee

345
3HaYeHne Oyx cepeanHHbIX anemeHToB: M, = -~ = 4,

HecmelwéHHaa BbIGopodHas gucnepcust BblUUCAAeTCsa No dopmyne:
11
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A 50
§?2=—+-.276~282.
50-1
.7 YnpaxHeHue 4. Hangute BbiGOpOYHOE cpegHee, CMELEHHYO U

HECMELLEHHYIO BblOOpPOYHbIE AUCMEPCUN, CMELLEHHOE N HECMELLEHHOE
BbIOOPOYHbIE CpeaHMe KBagpaTUdeckme OTKIMOHEHUs No AaHHOMY pacnpe-
AerneHnto BbI6opKu:

YacTnyHbIn

MHTepBarn [2.7) [7.12) [12,17) | [17,22) | [22,27)
Uucno HabntogeHun,

nonasLUVX B 5 10 o5 6 4
uHTepean, M;

PeweHue

Bbiuncnenus soinonHnum B MS Excel. B gaHHOM npumepe HabnogeHus
BbIMNOMTHANIUCb Ha, HEMPEPbLIBHOM Cry4YaHOW BENNYNHOMN.

Mpownssene-
YacTuyHbIn OTHOCUTENb- HaKkonneH- Hauano Koweu Cepeamha | Hue cpeanero
YacroTa WHTepBa- | WHTepBa- | MHTepBa- 3HaYeHuA
WMHTEepBan HaA yacToTa HaA YacToTa
na na na BapWaHTbl Ha
yactoTy
[2;7) 5 0,1 0,1 2 7 4,5 22,50
[7;12) 10 0,2 0,3 7 12 9,5 95,00
[12;17) 25 0,5 0,8 12 17 14,5 362,50
[17; 22) 6 0,12 0,92 17 22 19,5 117,00
[22; 27) 4 0,08 1 22 27 24,5 98,00
O6bEM
BbIBOPKU: 50 695,00
OnuHa
WHTepBana: 5 BblbopoUHOE cpeaHee: 13,90
Mogaa
MO: 14,21
MepgunaHa
Me: 17,00

I:) lNpumeyaHue. B gaHHOM nNpuMepe MakcumarnbHasi YyactoTta n, = 25,

[12; 17) - MmofanbHbIi MHTepBan, moga M, BblMUCIIAEM NO doopmyrie
25-10
(1): My =12+5-————=14.21.
2:25—-10—6
WNHTepBan [7; 12) aBnsetcsa mMeguvaHHbIM MHTEpPBasioM, MOCKOSIbKY Ha-
KOMMeHHas YyacTtoTa n,‘j?“ =ny* = 0,3 < 0,5 MeaunaHy MOXHO BblunC-

NNTb NO ogHom u3 coopmyn (2) nnu (3):
12
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Me:xl—1+h. " xll:? 5 10 =17,
) 0.5 — i 05-01
M, =x;_4y+h Wy — Wy AR 03-01 B

2.3. NpumMmepsbl pewieHus 3apad

[E 3agayva 1. NepBuyHana obpaboTKa AaHHbIX

AHanusupyetca Bblbopka n3 100 manbix npegnpusatui permoHa. Llenb
obcnenoBaHus - naMepeHme KoapduumeHTa COOTHOLIEHUSA 3aEMHbIX W
COBCTBEHHbBIX CPEeACTB Ha Kaxaom npeanpuatuun. PesynbTaTbl npeacTtas-
neHbl B BUAe 1abn. 1.

Tabnuuya 1

KoadhpunumeHTbel COOTHOLLEHMI 3aéMHBIX U COBCTBEHHbBIX CPEACTB Ha
npeanpusaTumn

556 |545 |548 |545 |539 |537 |546 |559 |561 |531

546 |5.61 |511 |541 |531 |557 |533 |511 |554 |543

534 |553 |546 |541 |548 |5.39 |511 |542 |548 |5.49

536 |540 |545 |549 |568 |551 |550 |5.68 |521 |5.38

5.58 |547 |546 |5.19 |560 |5.63 |548 |5.27 |522 |5.37

533 |549 |550 |554 |540 |558 |542 |529 |505 |5.79

5.79 |5.65 |570 |5.71 |585 |5.44 |547 |548 |547 |555

5.67 |571 |573 |5.05 |535 |5.72 |549 |561 |557 |5.69

554 |539 |532 |521 |573 |559 |538 |525 |526 |5.81

5.27 |5.64 |520 |523 |533 |537 |524 |555 |560 |5.51

Mo npuBegEHHBIM OaHHbIM BbINOSHUTE:!

3adaHue 1. [locTponTe CTaTUCTUYECKUN PAL.

3adaHue 2. Bbluncnute oTHOCUTENbHbIE YacTOTbl U HAKOMJEHHbIe Yac-
TOTHI.

3adaHue 3. lNpeactaBbTe rpadoU4ECcKn CTaTUCTUYECKUA pAa B BUAOE MO-
NIMroHa U rMcTorpamMmel.

3adaHue 4. TllocTpouTte rpaduk amnupuyeckon pyHKUuMn pacnpenene-
HUA (rpaunK HAKOMMEHHbIX YacToT).

13
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3adaHue 5. CocTaBbTe AMMUPUYECKYIO (PYHKLMIO pacnpeneneHuns.

3adaHue 6. Bbluucnute ToYeYHble OLIEHKW NapamMeTpoB 3aKOHOB pac-
npeneneHuns:

1) BbIBOpOYHOE CpeaHee;

2) BbIOOPOYHYIO CMELLEHHYIO (HEUCNpaBfieHHY) ANCMIEPCUIO U BbIBOpPOY-
HYI0O HECMELLEHHYIO (MCNpPaBIIEHHYI0) ANCNEPCUIO;

3) BbIBOPOYHOE HEUCNpaBlieHHOE cpeaHee KBaapaTUYeCKoe OTKITOHEHNE U
BbIOOPOYHbIE NCMPaBreHHOEe cpefHee KBaapaTU4eckoe OTKIOHEHNE;

4) BbIGOPOYHYIO MOAY;

5) BbIGOPOYHYIO MeanaHy.

3adaHue 7. HanguTe poBepuTerbHbIM MHTEpBan Ang HEU3BECTHOIO
MaTeMaTU4YeCcKoro OXuaaHua HOpMasibHO pacnpenenéHHon reHepanbHOW
COBOKYMHOCTW MpU YCIIOBUKU, YTO OUCNEepCcUs HeM3BeCTHA, ecnn [oBepu-

TenbHasa BepoAaTHocTb 3adaHa kak y = 0.9+ 0.01-1i, roe i —nocnegHss
umdpa wurdpa 3a4ETHON KHUXKKN.

I:) lMpumeyaHue. Ecnn o6bém BbIOOPKNM n > 30, TO NPY NOCTPOEHUN

AOBEPUTENBHOIO MHTEPBAaNa Ans HEM3BECTHOMO MaTeMaTUYECKOro oxuaa-
HUS MOXXHO MONIb30BaTbCA HOpPMarbHbIM pacnpegeneHnem, NoACTaBNsAsa B
dopmyny Ons WMPUHBI MHTEPBana BMECTO HEM3BECTHOIO 3Ha4YeHNs cpea-
Hero KBagpaTU4ecKoro OTKITOHEHUST €ro OLEHKY, onpeaensieMyto no JaHHON
BbIGOpKE.

PeweHue
3adaHue 1. locTponTe CTaTUCTUYECKUN PAL.

LWar 1. BHecém gaHHble BbIbopkn B MS Excel, ynopagoumm nx B nopsig-
Ke BO3pacTaHusa, HaWgéM HaumeHbliee X, = 5.05 1N Hanbonblee
Xmax — 9.85 3HadeHusa BapuaHT x;, i =1,..,100. Bbluucnum
pasmax BblOOpPKN 1 = X4y — Xmin = 5.85—5.05=0.8 n k -y4ncno
MHTEpPBAroB, Ha KOTOpble pa3bmBaeTca AMaANasoH [Xin: Xmaxl:
k=1+1log,100=762, k=~8. Onpegenum [OnuHYy WHTepBana

h = Xmax—Xmin _ 0.8 _ 01
k 8 o 3
LWar 2. NMoctpoum ctatuctndeckun psg (tabn. 2).

Tabnuuya 2
CTaTuCTMyecKkum pag
WHTepBan 5.05-5.15 | 5.15-5.25 | 5.25-5.35 | 5.35-5.45 | 5.45-5.55 | 5.55-5.65 | 5.65-5.75 | 5.75- 5.85
YactoTa 5 8 12 20 26 15 10 4
14
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n;

3adaHue 2. Bbluncnute oTHOCUTENbHbIE YacTOTbl U HAKOMJEHHbIe Yac-

TOThI.

MocTpoum crpynnupoBaHHbIN pag HabnoaeHnn, Hangém cepeanHbl UH-
TepBasioB, BbIYUCIIUM YACTOTbl, OTHOCUTENbHbIE W HAKOMSIEHHbIE YaCcTOThI
(Tabn. 3).

CrpynnupoBaHHbIN psg HabnogeHui

Tabnuua 3

Homep CepeguHa | Yacto- | OTHOCK- | Hakonnew- f (x) =
NHTEp- WHTepBana | Ta TenbHasa | Has YacTo- _l h
Barna HTepBan X; n; |vactora |Ta = - w;
w; O)f

1 [5.05; 5.15) 51 5 0.05 0.05 0.5

5 [5.15; 5.25) 52 8 0.08 0.13 0.8

3 [5.25; 5.35) 53 12 0.12 0.25 1.2

4 [5.35; 5.45) 54 20 0.20 0.45 2.0

5 [5.45; 5.55) 55 26 0.26 0.71 2.6

6 [5.55; 5.65) 5.6 15 0.15 0.86 15

- [5.65; 5.75) 5.7 10 0.10 0.96 1.0

8 [5.75; 5.85) 5.8 4 0.04 1.00 0.4

3adaHue 3. [lpeactaBbTe rpaduyeckn CTaTUCTUYECKUA psg B Buae
NONIUFOHA NN TMCTOrPaMMBbI.

BbinonHMM BCnomMoraTesnbHble BblYUCIIEHUA U NOCTPOEHWE rmcTorpam-
Mbl yacTtoT B MS Excel (puc. 1).

JleBan
rpaHuvua

MpaBas
rpaHvua

CepeauHa
WHTepBana

YacrtoTa

OTHOCUTENb-
HasA yacroTa

3HaueHune
bYHKLMM

HakonneHHasn
yacroTa
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5,05 5,15 51 5 0,05 0,05 0,5
5,15 5,25 5,2 8 0,08 0,13 0,8
5,25 5,35 53 12 0,12 0,25 1,2
5,35 5,45 54 20 0,2 0,45 2
5,45 5,55 55 26 0,26 0,71 2,6
5,55 5,65 5,6 15 0,15 0,86 15
5,65 575 57 10 0,1 0,96 1
5,75 5,85 58 4 0,04 1 0,4
I'ucmoepaMMG yacmom
3
2,6
2,5
2
15
] 3HaueHne GyHKL UM
1
! 08
05 04
0 CepeduHa uHmepsana
52 55 57 58

Puc.1. 'nctorpamma OTHOCUTENbHbIX YacTOT

3adaHue 4. TllocTpounTte rpaduk aMnNMpuyeckon PyHKUMN pacnpegene-
HUS (rpaunK HaKOMMEHHbIX YacToT).

Mcnonb3yeM BbIYUCIEHHbIE HAKOMMEHHbIE 4YacTOThbl, MOSyYeHHble Ha
npeablaywem wware, u NocTpouM rpaduk HakonmeHHbIX YacToT B MS Excel

(puc. 2

).
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HakonneHHaa yacmoma

1,2

1
0,8
0,6

HakonneHHada yacTtoTa

0,4
0,2 -

O T T T T T T T

CepegunHanHTepsana
51 52 53 54 55 5,6 57 5,8

Puc. 2. 'padumk amnupuyeckon pyHKUNK pacrnpeneneHns

3adaHue 5. CocTaBbTe AMMUPUYECKYIO (PYHKLMIO pacnpeneneHuns.

3anuwem amnmpuyeckyo yHKUMUIO pacrnpeaeneHunsi, UCnonb3ys AaH-
Hbl€ HAaKOMMEeHHbIX OTHOCUTENbHbIX YacToT:

3adaHue 6. BblYMCNMM TOYEYHbIE OLEHKM MapaMeTpoB 3aKOHOB pac-
npegeneHuns ¢ nomolbio MS Excel:

1) BbIGOpPOYHOE CcpeaHee;
2) BbIOOPOYHYIO CMELEHHY (HeMcnpaBrieHHYH) aucnepcuto n Bbibo-
POYHYHO HECMELLEHHYIO (MCNpaBMeHHYK) OUCNEPCUIO;
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3) BbIbOpOYHOE CcMeLWEHHOEe (HeucnpaBrieHHOE) cpeaHee KBagpaTuye-
CKOEe OTKMNOHeHMe n BblbOpPOYHbIE HECMELLEHHOE (MCnpaBrieHHOoE)
cpefHee KBagpaTuyeckoe OTKITOHEHUE;

4) BbIBOPOYHYIO MOAY;

5) BbIGOPOYHYIO MegnaHy.

Mpoussene- Mpoussese-
Nlesaa | MNpasan | Cepeau- Yacro. | HMEcepean- | Hueksadpa- | Hakonnen-
rPaHn- rpaHn- Ha UH- Hbl MHTEPBA- Ta cepeguHbl Hbleé 4acCTo-
Ta Hbl€ YaCTOTbl
La La TepBana J1a Ha 4acCTo- MHTEpBaa Tbl
Ty Ha yacTtoTy
505 | 5,15 51 5 25,5 130,05 0,05 0,05
515 | 5,25 5,2 8 41,6 216,32 0,08 0,13
525 | 535 53 12 63,6 337,08 0,12 0,25
535 | 545 5,4 20 108 583,2 0,2 0,45
545 | 5,55 55 26 143 786,5 0,26 0,71
555 | 5,65 5,6 15 84 470,4 0,15 0,86
565 | 5,75 5,7 10 57 324,9 01 0,96
575 | 585 58 4 23,2 134,56 0,04 1
O6vém 8b160pKU: 100 545,9 2983,01
Bbi6opoyHoe cpedHee: 5,459 29,8301  "cpepHee kBappaToB”
CMewBHHAA oyeHKa ducnepcuu: 0,029
HecmewéHHasa oyeHKa ducnepcuu 0,030
BbibopoyHoe cpedHee Keadpamuyeckoe (cmewérHoe): 0,1715
BbibopoyHoe cpedHee KeadpamuyecKoe (HecmewéHHoe): 0,1724
Moda MO : 5,485
MeduaHa Me: 5,369
3adaHue 7. Hawngute poBepuTenbHbIN UHTEpPBan ANA HEU3BECTHOIO

MaTeMaTU4YeCKoro OXuaaHua HOpMasibHO pacnpenenéHHon reHepanbHOW
COBOKYMHOCTW MpU YCIIOBUKU, YTO OUCNEepCcUss Heu3BeCTHa, ecnun [oBepu-

TenbHasa BepoAaTHocTb 3adaHa kak y = 0.9+ 0.01:1i, roe i —nocnegHss
umdpa wurdpa 3a4ETHON KHUXKKMN.

Mpeanonoxum [ = 5, TOrAa OoBepuTenbHas BEPOATHOCTb 3a4aHa Kak
y = 0,95. PaHee BbluucreHbl BbIBOpoOYHOE cpeaHee x = 5459 U

ncnpaBsneHHoe cpeaHee KBagpaTuyecKkoe OTKINOHeHne § = 0,1724.
Mo yenoamo y = 0,95 = 20 (22) - & () = d(t,) = 0457. Mo
Tabnvue 3HadeHun oyHkumm Jlannaca ([NpunoxeHune 1) Haxoanm

18

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

3Ha4yeHve aprymeHTa t, = 1,960. O6beéM BbIOOpPKM n = 100. To-

raa € = 1,960 * jﬁ = 1,960 * 0’117024 = 0,0337 =~ 0,034. Takum obpa-

30M, uHTepBan (x —0,034; x — 0,034) = (5,425; 5,493) nokpbiBaeT
HeM3BeCTHbIN NapameTp Takoi, kak matematuyeckoe oxuaanne M(X), ¢
HagexHocTbto y = 0,95.

P MpumedaHue. Ecnu B Tabnuue 3Ha4YeHUN PyHKUMKM Jlannaca
HeT TOYHOro 3Ha4YeHusd g criefyeT B3d4Tb cpeHee apudmeTmye-
CKOe ABYX brimkanwmx cocegHnx 3Ha4YeHnn, O4HO MeHbluee, opy-
roe - bonbLuee.

1—-y =005 n—-1=99 - uncno creneHeun ceobogsl. [1o Tab-
nuue 3HadeHun t- pacnpeneneHus

[E 3agayva 2. NepBuyHasa obpaboTKa AaHHbIX

BbinonHeHbl aKkonornyeckme ctaTUcTUYecKne uccriegoBaHUA 3a onpe-
AENEHHbIN MNPOMEXYTOK BpPEMEHU, Hanpumep, HecaHKUMOHUPOBAHHbLIN
noabes3a MalWH K 3aKpbITOW TEPPUTOPUM MYCOPHbIX OTX0A0B. [Monyymnm
BbIGOPKY, AaHHbIE KOTOPOM NpMBEAEHbI B Tabn. 2.

Tabnuuya 2
HecaHKUMOHNpPOBaHHbIN NoAbe3d MaLUUH
2 |4 |2 |4 |3 |3 |3 |2 |0 |6 |1 |2 |3 |2 |2
4 |13 |3 |5 (12 (0 |2 |4 |3 |2 |2 |3 |3 |1 |3
3 |3 |1 (12 |2 |3 |1 (4 |3 |1 |7 |4 |3 |4 |2
3 |12 |3 (3 |1 |4 |3 |1 |4 |5 |3 |4 |2 |4 |5
3 |6 |4 (1 (3 |2 |4 |1 |3 |1 |0 |0 |4 |6 |4
7 4 1 3
Mo npuBegEHHBIM aHHbIM BbINOSHUTE:!
3adaHue 1. locTponTe CTaTUCTUYECKUN PAL.
3adaHue 2. Bblumcnnte OTHOCUTENbHbIE YACTOThbl M HAKOMMEHHbIE Yac-
TOThI.

3adaHue 3. NpeactaBbTe rpadon4ecKn CTaTUCTUYECKUA pAa B BUAOE MO-
NIMroHa U rMcTorpamMmel.

19

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

3adaHue 4. TllocTpouTte rpaduk amnupudeckon pyHKUMn pacnpenene-
HUA (rpaunK HAKOMMEHHbIX YacToT).

3adaHue 5. CocTaBbTe AIMMUPUYECKYIO (PYHKLMIO pacnpeneneHuns.

3adaHue 6. BbluucnuTe TOYEYHbIE OLIEHKW NnapaMeTpoB 3aKOHOB pac-
npeneneHuns:
1) BbIBOpOYHOE CpeaHee;
2) BbIBOPOYHYIO CMELLEHHYIO (HEUCNpaBfieHHYD) ANCMIEPCUIO U BbIBOpPOY-
HYI0O HECMELLEHHYIO (MCNpPaBfIEHHYI0) ANCNEPCUIO;
3) BbIGOPOYHOE HEUCNpaBieHHOE cpeaHee KBaapaTUYeCKoe OTKITOHEHNE U
BbIOOPOYHbIE NCMpaBreHHOEe cpefHee KBaapaTU4eckoe OTKIOHEHNE;
4) BbIGOPOYHYIO MOAY;
5) BbIGOPOYHYIO MeanaHy.
3adaHue 7. HanguTe poBepuTeribHbIM MHTEpBan And HEU3BECTHOrO
MaTeMaTU4YeCKoro OXuaaHua HOpMasibHO pacnpenenéHHoOM reHepanbHOW
COBOKYMHOCTU MpU YCIIOBUKU, YTO OMUCNEepCUs HeM3BeCTHA, ecnu [oBepu-

TenbHasa BepoAaTHocTb 3adaHa kak y = 0.9+ 0.01-1i, roe i —nocnegHss
umdpa wurdpa 3a4ETHON KHUXKKN.

PeweHue
3adaHue 1. locTponTe CTaTUCTUYECKUN PAL.

BHecém pgaHHble BbIGOpkM B MS Excel, ynopagoyunm mnx B nopsiake BO3-
pacTaHus, HaligéM HaumeHbluee X,,;, = 0 U HaubonbLwee x,,,, = 7
3HayeHust BapuaHT x;, i = 1,...,79. O6BLEM Bblbopkn n = 79. Bbl-
YUCNUM pasMax BbIOOPKU 7 = Xjax — Xmin + 1 = 8. TlOCKOMbKY
pa3Max OO0BOJfIbHO Mall, No3ToOMy COCTaBUM BapMauMOHHHﬂ pan
no 3HaA4YeHUnAM.

X; 0 1 2 3 4 5 6 7

n;

3adaHue 2. Bbluncnute oTHOCUTENbHbIE YacTOTbl U HAKOMJEHHbIe Yac-
TOTHI.

BbluncneHusa soinonHnm B MS Excel.

OTHOCUTEeNbHaAA HakonneHHasn
3Ha4yeHue BapuaHT YactoTa
yacToTa yacToTa
0 4 0,0506 0,0506

20
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1 13 0,1646 0,2152
2 14 0,1772 0,3924
3 24 0,3038 0,6962
4 16 0,2025 0,8987
) 3 0,0380 0,9367
6 3 0,0380 0,9747
7 2 0,0253 1,0000
O6béMm BbIBOPKMU: 79

3adaHue 3. lNpeactaBbTe rpadoU4EcKn CTaTUCTUYECKUA pAa B BUAOE MO-
NIMroHa U rMcTorpamMmel.

[losiu2o0H omHocumesibHbIX Yacmom

0,3500
0,3000 A

0,2500 /

0,2000

'/l —&—O0THOCUTE/bHAA
0,1500 / \ 4acToTa

0,1000 \

0,0500 -J

0,0000

Puc.3. lNMonuroH oTHOCUTENbHbLIX YacToT

3adaHue 4. TllocTpounTte rpaduk amnupudeckon pyHKUuMn pacnpenene-
HUA (rpaunK HAKOMMEHHbIX YacToT).

21
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AmnupuyecKkasa pyHKYUA pacrnpeoeneHus

1,2000

0,9747 1,0000

1,0000 0,9367
0,8987

0,8000 H H
0,6962

0,6000 H H 1
HakonsieHHadA yactoTa

0,3924
0,4000 - I i

0,2000 +—— ' ' ! ' -

0,0000 T T T T T T T 1

Puc. 4. 'pacumk amnupuyeckon pyHKUNM pacrnpeneneHns

3adaHue 5. CocTaBbTe AMMUPUYECKYHO (PYHKLMIO pacnpeneneHuns.

3anuwem aMnMpuyeckyto YyHKUMUIO pacrnpedeneHnsi, UCnonb3ys AaH-
Hbl€ HAaKOMMEeHHbIX OTHOCUTESbHbIX YacToT:

r 0, ecan x < 0,
0.0506, ecin 0<x <1,

0,2152, ecim 1< x < 2,
0,3924, ecim 2<x < 3,
F(x) = 4 0,6962, ecii 3<x < 4,
0,8987, ecn 4 < x < 5,
0,9367, ecii 5<x < 6,
0,9747, eciu 6<x < 7,
1, ecamux > 7/
\

3adaHue 6. Bbluucnute ToYeYHble OLIEHKW rnapamMeTpoB 3aKOHOB pac-
npeneneHuns:

1) BbIGOpOYHOE CpeaHee;
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2) BbIBOPOYHYIO CMELLEHHYIO (HEUCNpaBreHHY) ANCIEPCUIO U BbIBOpPOY-
HYI0 HECMELLEHHYIO (MCNpPaBIIEHHYI0) ANCNEPCUIO;

3) BbIBOPOYHOE HeUCNpaBieHHOE cpeaHee KBagpaTUYeCcKoe OTKITOHEHNE U
BbIOOPOYHbIE NCMpaBreHHOEe cpefHee KBaapaTU4eckoe OTKIOHEHNE;

4) BbIGOPOYHYIO MOAY;
5) BbIOGOPOYHYIO MeanaHy.

BbluncneHunsa sbinonHum B MS Excel.

MpoussepeHne

MNpoussepeHne
KBagpaTta

3HayeHVe BapuaHT YacTtoTa 3HaueHuA 3HaueHuA
BapUaHTbl Ha BapUaHTbl Ha
yacroty yacroty
0 4 0 0
1 13 13 13
2 14 28 56
3 24 72 216
4 16 64 256
5 3 15 75
6 3 18 108
7 2 14 98
O6bEM  BbIGOPKM: 79 224 822
BuibopoyHoe  cpeqdHee : 2,8354 | 10,4051
CmelgHHas BbliGopoyHas Aaucnepeus: 2,3653
HecmelgHHas BbIGOPOYHAs [aMcnepeus: 2,3957
CmMelgHHas BbIBOpOYHOE cpeaHee KBaapaTuyieckoe: 1,5380
HecmeléHHasi BbIGOPOYHOE CpeaHee KBaapaTuYecKoe: 1,5478
Moga (HanGonbluas YacToTa): 3

T. € CepeaNHHbIN SMEMEHT):

MeanaHa (snemeHT, cToAwmn Ha 40 - M MecTe,

3adaHue 7.

Hangute pgoBepuTenbHbIM MHTEpBan And HEU3BECTHOrO

MaTeMaTU4YeCcKoro OXuaaHua HOpMasibHO pacnpenenéHHoOM reHepanbHOW
COBOKYMHOCTU MpWU YCIIOBUKU, YTO OUCNEepCcuUs HeM3BeCTHa, ecnun [oBepu-

TenbHasa BepoaTHocTb 3agdaHa kak y = 0.9+ 0.01:1i, roe i —nocnegHss

umdpa wurdpa 3a4ETHON KHUXKKMN.

Mpeanonoxum [ = 5, TOrAa OAoBepuTenbHas BEPOATHOCTb 3a4aHa Kak
y = 0,95. PaHee BbluMcCreHbl BbIODOpOYHOE cpedHee X = 2,8354 U

A

ncnpasrieHHOe cpeaHee KBaapaTnvyeckoe OTKIOHEeHNe S = 1,5478.

Mo ycnosuio y = 0,95 =20 (g) - CD(
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Tabnvue 3HadeHun oyHkumm Jlannaca (MNpunoxeHune 1) Haxoanm
3Ha4yeHve aprymeHTa t, = 1,960. O6beém BbIOOpPKM n = 100. To-

_ § 15478 _ 15478
roa € = 1,960 = N 1,960 = 75 1,960 = Prr—— 0,3413. Takum

obpa3om, uHTepBan (x —0,3413; x — 0,3413) = (2,4941; 3,1767) no-
KpblBaeT HEN3BECTHbIN NapamMeTp TakOW, Kak MaTeMaTU4yecKoe OXuaaHue
M(X), c HagéxHocTblo y = 0,95.

2.4. BAPUAHTbI 3AAHUI

¥ B 3adavax c Homepamu O, 1, 2, 3, 4, 5 u 6 no daHHbIM
ceoe20 sapuaHma 8blIrnosiHume credyroujue 3adaHus.

3adaHue 1. locTponTe CTaTUCTUYECKUN PAL.

3adaHue 2. Bbluucnute oTHOCUTENbHbIE YaCcTOThbl U HAKOMNJEHHbIEe Yac-
TOTHI.

3adaHue 3. [lpeactaBbTe rpaduyeckn CTaTUCTUYECKUA psg B Buae
NONIUFOHA NN TMCTOrPaMMBbI.

3adaHue 4. CocTaBbTe AIMMUPUYECKYIO (PYHKUMIO pacnpeneneHuns.

3adaHue 5. TllocTpounTte rpadpuk amnupudeckon pyHKUMn pacnpenene-
HUS.

3adaHue 6. BbluucnuTe TOYEYHbIE OLIEHKW NnapamMeTpoB 3aKOHOB pac-
npeneneHuns:

1) BbIBOpOYHOE CpeaHee;

2) BbIOOPOYHYIO CMELLEHHYIO (HEUCNpPABMEHHYK) ANCNEPCUIO N BbIOOPOUY-
HYI0O HECMELLEHHYIO (MCNpPaBfIEHHYI0) ANCNEPCUIO;

3) BbIGOPOYHOE HEUCNpaBieHHOE cpeaHee KBaapaTUYeCKoe OTKITOHEHNE U
BbIOOPOYHbIE NCMPaBreHHOEe cpefHee KBaapaTU4eckoe OTKIOHEHNE;

4) BbIGOPOYHYIO MOAY;

5) BbIGOPOYHYIO MeanaHy.

3adaHue 7. HanguTe poBepuTerbHbIM MHTEpBan And HEU3BECTHOrO
MaTeMaTU4YeCcKoro OXuaaHua HOpMasibHO pacnpenenéHHoM reHepanbHOW
COBOKYMHOCTW MpWU YCIIOBUKU, YTO OMUCNEepCcUs HeM3BeCTHa, ecnu [oBepu-

TenbHasa BepoAaTHocTb 3agdaHa kak y = 0.9+ 0.01:1i, roe i —nocnegHss
umdpa wurdpa 3a4ETHON KHUXKKMN.

24

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

P Bapuanm O

B aBTOnapke npoBoaMNoChb uccrnegoBaHne NpoaoSmKUTESTbHO-
CTWU aBTOMOOUIbHbLIX PencoB (CYyTKWM). PesynbTaTtbl 4OPOXHOW Beno-
MOCTU npueeaeHbl B Tabn. 0.

Tabnuua 0
4 2 10 4 3 6 2 8 10
2 8 6 3 4 8 6 5 1
5 7 4 3 4 7 3 5 9 2
3 5 10 4 3 8 5 9 4 4
4 7 4 2 1 8 10 3 4 6
1 3 6 2 4 7 5 5 0 2
3 7 7 9 10 2 5 8 3 6
8 10 2 4 9 3 6 6 2 7
9 5 2 6 3 5 7 2
10 7 3 6 3 2 7 1 9
PBapuaHm 1

[Ans n3yyeHns pacnpegeneHusi 3apaboTHon nnatbl paboTHK-
KOB HEKOTOPOW OTpacsiv 3a onpeaeneéHHbI NPOMEeXYyTOK BpeMeH!
obcnenoBaHo 100 4yenoBeK. PesynbTathl npeacTasneHsl B Tabn. 1.

Tabnuuya 1

Xi 0 1 2 3 4 5 6 7 8 9 | 10

n, 17 | 16|14 |13 /112 |9 7|5 4|2 |2

30ecb x; - 3apaboTHas nnara B TbiC. pyb., n; - YNCNO Yeno-
BEK.

P BapuaHm 2

B TeyeHne kBapTana Ha ooHAOBOW BGUPXKe BbINOMHEH COOP AaHHbIX NO
konnyectBy caenok ans 100 vHBecTopoB. PesynbTaThl NpeacTaBneHbl B
Buae tabn. 2.
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Tabnuuya 2

Xi 0 1 2 3 4 ) 6 7 8 9 10
n; 17 | 16 | 14 | 13 11 9 7 ) 4 2 2
PBapuaHm 3

[MpoBeOeHO WccnegoBaHWe nocewiaemMocT MHTepHeT-canTa. He-
CKOMbKO 4YacoB noapsan perMcTpupyeTtcst YACNo noceTuTenen, noceTuBLLnNX
cauT B TeyeHne gaHHOro vaca. PesynbTaTbl UCCregoBaHMa NPUBELEHbI B

Tabn. 3.
Tabnuua 3
X; 0 1 2 3 4 5 6
n; 57 203 383 525 532 408 273
X; 7 8 9 10 11 12 14
n; 139 45 27 10 4 1 1

30ecb x; - YUCIIo noceTuTenen, n; - BpemMsa (4).

P BapuaHm 4

B TedyeHMe TpEx mMecsiueB NPoBOAMIMCL U3MepeHust bapomeT-
pUYeckoro gaBneHuns Bosgyxa (MM pT. CT.). PesynbTathl NnpuBeaeHsb!

B Ta0On. 4.
Tabnuua 4
x; |745 |746 | 747 |748 |749 | 750 |751 |752 |753 |754
n; |2 3 7 10 11 6 8 10 6 5
x; |795 | 756 |757 | 758 |759 |760 |761 |762 |763 |764
n; |8 9 8 12 13 11 8 6 4 3
PBapuaHm 5

[MpoBeOEeHO UccnenoBaHWe NPOAOIHKUTENBHOCTM PaBoThbl NamMnoyek
(4/10). Pe3ynbTaTtbl uccnegoBaHus npuBeaeHsbl B Tab. 5.
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Tabnuua 5

51 56 69 31 56 49 51 53 74 51

63 48 53 51 64 50 59 84 55 82

55 72 70 54 51 77 98 62 73 55

P BapuaHm 6

Ha HekoTOpOM y4yacTke Ooporu npoBefeHbl U3MEpPEeHUs CKOPOCTU aB-
ToMOOuMNen, kM/4. PesynbTatbl namepeHnsa gaHbl B Tabn. 6.

Tabnuua 6

41 41 29 15 41 43 42 34 41 30

23 48 50 36 35 46 28 46 50 41

55 27 43 53 48 47 34 35 29 42

30 35 38 41 36 38 45 59 44 43

P BapuaHm 7

Y NATMOEecATU HOBOPOXAEHHBLIX N3MEPASIM MacCy Tesla C TOYHOCTbIO [0
10 r. Pe3ynbTaThbl U3MepeHui NnpnBeaeHbl B Tabnuue 7:

Tabnuuya 7

3,70 3,85 3,70 3,78 3,60 4,45 4,20 3,87 3,30 3,76

3,75 4,03 3,75 4,18 3,80 4,75 3,25 4,10 3,55 3,35

3,38 3,30 4,15 3,95 3,50 3,88 3,71 3,15 4,15 3,80

4,22 3,75 3,58 3,55 4,08 4,03 3,24 4,05 3,56 3,05

3,58 3,98 3,88 3,78 4,05 3,40 3,80 3,06 4,38 4,20

¥ B 330ayax ¢ Homepamu 8, U 9 no OaHHbIM C80€20 8apu-
aHma eblirnosiHume credyruwue 3ad0aHus.

3adaHue 1. Bbluncnute oTHOCUTENbHbIE YaCcTOThbl U HAKOMNJEHHbIe Yac-
TOTHI.

3adaHue 2. [lpeactaBbTe rpadouyeckn CTaTUCTUYECKUA psg B Buae
NONIUrOHA NN TMCTOrPaMMBbI.

3adaHue 3. CocTaBbTe AMMUPUYECKYHO (PYHKLMIO pacnpeneneHuns.

3adaHue 4. TllocTpounTte rpaduk amnupudeckon pyHKUuMn pacnpenene-
HUS.
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3adaHue 5. BbluucnuTe TOYEYHbIE OLIEHKW rnapamMeTpoB 3aKOHOB pac-
npeneneHuns:

6) BbIOOPOYHOE cpeaHee;

7) BbIOOPOYHYIO CMELLEHHYIO (HEUCNpPABEHHYK) ANCNEPCUID N BbIOOPOUY-
HYI0O HECMELLEHHYIO (MCNPaBIIEHHYI0) ANCNEPCUIO;

8) BbIbOpPOYHOE HeUcnpaBfieHHOE cpeaHee KBagpaTUYeCcKoe OTKITOHEHNE U
BbIOOPOYHbIE NCMPaBreHHOEe cpefHee KBaapaTU4eckoe OTKIOHEHNE;

9) BbIGOPOUHYIO MOAy;

10) BbLIGOPOYHYIO MeanaHy.

3adaHue 6. HanguTe poBepuTerbHbIM MHTEPBaAn AN9 HEU3BECTHOIO
MaTeMaTU4YeCcKoro OXuaaHua HOpMasibHO pacnpenenéHHoOM reHepanbHOW
COBOKYMHOCTU MpPWU YCMOBUKW, YTO OUCNEpCUs HEM3BECTHA, €Cnn OoBepu-
TenbHasa BepoaTHocTb 3agdaHa kak y = 0.9+ 0.01:1i, roe i —nocnegHss
umdpa wurdpa 3a4ETHON KHUXKKMN.

P BapuaHm 8

MccnepoBancsa cpegHMn MecsdHbi goxon (Teic. py6.) »xutens onpe-
AenéHHoro pernoHa no Bbibopke n3 1000 xutenen. Nony4yeHHbIn pesyrb-
TaT npuBeaéH B Tabn. 7.

Tabnuua 8
Xi <10 [10; 15) [15; 20) [20; 25) [25; 30) >30
n; 58 96 239 328 147 132

YkazaHue. B kadecTBe BepxHen rpaHuubl NOCreaHero MHTepeana uc-
nonbaynte 35000 TbIC. pyo.

P BapuaHm 9

MpoBegeHo uccnegoBaHne Ha npodHocTb 200 obpasuyoB GeToHa Ha
cxkaTtue. PesynbTaTthl npeacrtaBneHbl B BuAe CTaTUCTUYECKOro psiga B

Tabn. 9.
Tabnuua 9
X [19; 20) [20; 21) [21; 22) [22; 23) [23; 24) [24; 25)
n; 10 26 58 64 28 14
30ecb Xx; - 4YaCTUYHbIN  WHTepBan npegena MpPOYHOCTH
(MMa), n; - Yncno HabnogeHn, NonaBLLNX B MHTEpBArn.
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