OBPABOTKA BbIBOPKHU
U PACYET
OMUCATENBbHbIX CTATUCTUK

N3yyeHne 3akOHOMEPHOCTEN BCAKOW CrlyYanHOW BEMUYUHbI BO3-
MOXHO TOMbKO MO BbIGOPKE 3HaYeHU N3 ee reHepanbHON COBOKYMHO-
ctn. lMoatomMy AnA MNoOfyyYeHWst OCTOBEPHBLIX 3HAYeHWU napamMeTpoB
3aKoHa pacnpefeneHus, npexae Bcero, Heobxoammo, 4Tobbl BbiIGOpKa
He cogepxana rpyobix MOrpewwHocTen (3Ha4yeHun, KoTopble Ans AaH-
HOW CIly4yalHOW BENMYMNHBI HE XapaKTepHbI).

Ecnu rpybbie norpeliHoCTn B BbIOOPKE OTCYTCTBYIOT, TO AOCTO-
BEPHOCTb HaMOEHHbIX 3HA4YeHWV napameTpoB pacnpegenenuns byget
onpegenaTbcs 0COBEHHOCTAMMU COOTBETCTBYHOLUMX BbIOOPOYHbIX OLe-
HOK. Haumny4ywwme pesynbTatbl o6ecneuymBaroTcs, €crm OueHku obna-
[aloT CBOMCTBaAMMU COCTOATENBHOCTU, HECMELLEHHOCTU N 3hheKTUBHO-
CTh.

Taknm obpasom, obpaboTka M aHanu3 BbIGOpPKU npegycmaTpu-
BaeT BbIsIBNIEHME U YCTPaHEHUW rpyObIX MOrpeLHocTen, pacyeT Tpe-
OyeMbIX YMCINOBbLIX XapaKTEPUCTUK C MUCMOSNb30BaHMEM OBOCHOBAHHbLIX
BbIOOPOYHBLIX OLIEHOK (OnMcaTesibHbIX CTaTUCTUK), a TaKKe BbISIBIIEHUE
TMNa pacnpegeneHns aHanuM3npyemon BeSNIMYMHbl Ha OCHOBaHWW Bbl-
OOpPOYHBIX AaHHbIX.

Cpeaun 4ncroBbIX XapakTepUCTMK CNy4YanHOW BEMWUYMHBLI Pasnu-
YalT:

*  XapaKTepUCTWKUN NONOXeHUs (LeHTpanbHOM TEHAEHUUN);
XapaKTepUCTUKKN paccesHus (Bapuawumm);

XapakTepucTnkn dopMbl pacrnpegeneHns (acummeTpus U
3KCLIECC).

3.1. XapaKTepuCTUKMN NOJIOXKEHUA

MaTtemaTtuyeckoe oxupgaHue. MaTemaTuyeckoe OXugaHue
criyyaiHon BenuumHbl X npeactasnsaet cobol Takoe ee 3HaveHue
M., okono KOTOPOro CocpeaoToYEeHbl BCE ApYrMe BO3MOXHble. Hau-

nyyllen oLeHKONn MaTeMaTU4ecKoro oXxmnaanusi (T. €. 1 COCTOATENTbHOW,
N HeCcMeLlleHHOW, N 3 eKTVBHON) ABMNSETCS BbIOOPOYHOE cpefHee,
paccuuTbiBaeMoe Kak cpegHee apucdmeTndeckoe:

X!
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1
X==Y%=M,. (3.1)
n4

B MS Excel gnsa pacyeta X umeeTcs cmamucmuyeckasi hyHK-
yuss CP3HAY(ApeymeHm). AprymeHToM DYHKUMMK SBNSETCS CCbIflka Ha
A4enkn pabo4vero nucTa, B KOTOPbIX PacronOXeHbl 3N1eMEHTbl aHanu-
31MpyemMon BbIGOpKHU.

MeaguaHa. MeauaHa M € — aTo Takoe 3Ha4eHue cryyYaiHomn Be-
nnyunHel, 4to Ang 50% ee BO3MOXHbIX 3HAYEHUWN BbINOMHSAETCH YCMo-
Bue X <Me, a ana apyrux 50% BbinonHsaetca ycriosne X > Me. Ha
rpachmke dyHKUuKM pacnpegenenus (puc. 3.1,a) MegmaHa ectb abcumc-
ca, KOTOPOWN COOTBETCTBYET 3HAYEHme F(X) =0,5. Ha rpadmke nnoTHo-
ctn pacnpegenenus (puc. 3.1,6) megmaHa ecTb abcumcca, KoTopas

Aenut nnowaab nog KpI/IBOI7I f(X) Ha AB€ paBHbl€ 4YaCTW.

f(x) 4 h]l'ef (x)dx = XTf (x)dlx
F(x) 4 J
1
05
0 Xmin Me Xmax ;
a 6

Pwuc. 3.1. MNonoxeHne meauaHsbl:
a — Ha rpadmke pyHKUUM pacnpegeneHus; 6 — Ha rpaduke
NNOTHOCTKN pacnpeaeneHus

Ons HaxoxaeHus medmaHbl No BblIOOpKe HEOOXOAMMO CHavana
BbINOMHUTL €€ paHXMpOoBaHWe (PacnonoXuTb ee 3MEeMEHThI) Mo BO3-
pacTtanuto. Ecrnn o6bem BbIOOPKM €CTb HEYETHOE YUCHO, TO OLIEHKOWN
MeauaHbl ByaeT anemMeHT, pacnonoXeHHbIV B cepeavHe psaa:

Me= X(na)- (3.2)
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Ecnn 06bem BbIOOPKM €CTb YETHOE YMCHO, TO:
Xn/2 + Xn/2+1
2

B MS Excel ana pacyeta Me umeetca cratuctudeckas qyHK-
uma MEOWAHA().

Moga. Moga MO — 3HaueHue crny4anHoW BenuyuHbI, BEPOAT-
HOCTb MOSsIBNEHUs KOToporo Hambonbliad. Ha rpadguke nnoTHOCTY Be-
POATHOCTM MoJa ecTb abcuumcca, COOTBETCTBYIOLLAA MaKCUMYyMY Kpu-

BOWA f(X). Mpu oueHke Moabl Mo BbiGopke MO nprMHUMaOT paBHbLIM

Me= (3.3)

TOMY 3HAYEHUIO CIy4alHOW BENTUYMHBI, KOTOPOE BCTpeYaeTcs B BbIOOp-
ke Hanbonee 4acTo.

B MS Excel ana pacueta Me umeetca cratuctudeckass yHk-
uma MOJA(). OcobeHHoCThIO ee paboThbl ABMsieTCA TO, YTO €Cnv B
aHanusmpyemom Habope AaHHbIX OTCYTCTBYIOT MOBTOPSIOLLIMECS 3Ha-
YyeHus, PYHKUMS BbligaeT coobLieHme:

#HET OAHHbBIX#.

[ns HopmanbHOro pacnpegeneHvs cpegHee BblbOpoyHoe, Me-

OvaHa u MoJa CoBMagatoT:
X=Me=Mo.

3.2. XapaKTepuCTUKU paccesiHua (Bapuaumm)

ﬂwcnepcuﬂ. ﬂI/ICI'IepCI/IFl DX — MartemMaTtun4deckoe oXxunaaHue

KBagpaToB OTKMOHEHUW 3HaAYeHWn CriydarHOW Benu4YuMHbl OT ee MaTte-
MaTUYECKOro OXMAaHUS:

_ 2
D, = M{[x-MJ}. (3.4)
Ha ocHoBaHuM BbIGOPKM OMCNEPCUIO CITyHalHOW BENUYMHBI OLie-
HUBAIOT CrneaylLMMKN Xapaktepuctukamu: ducriepcueli pacrnpederie-

2 - - 2
Hus O° wn eblbopoyHol Oucniepcueli S . YkasaHHble BblIGOPOYHbLIE
OLEHKWN AUCTEPCUM paccUMTbIBatOT No oopmynam:

o’ :lzn:(xi -x); (3.5)
ni=
A
s —n_liZ:l:(xi ). (3.6)
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BbibopouHas gucnepcus (3.6) asnseTca apPeKTUBHOM, Hecme-
LLIEHHOM M COCTOATENbHOM OLIEHKON Npu ntobom o6beme BbiGopku. [ng
oucnepcumn pacnpegerneHus (3.5) cocTtoaTenbHOCTL Takke obecneyu-
BaeTcs npu nobom obbeme BbIOOPKU, HO HECMELLEHHOCTb M 3ddek-
TUBHOCTb A0CTUratoTcsa Tonbko npyu N > 30.

HecmeleHHOCTb U 9dhheKTUBHOCTb & OOCTUrHYTbI 3@ CYET TOro,
YTO B 3HaMeHaTerne o6beM BbIOOPKU YMEHbLUEH Ha eauHULy. 3TO OKa-
3anocb Heo6xoaMMbIM B CBSA3M C UCMONb30BaHUEM B popmyrne cpeaHe-
ro BbIGOPOYHOro X, 3HaYeHUe KOTOPOro CBA3aHO C 3neMeHTamu pac-
cmaTpvBaemMon Bblbopku. Kaxaasa BenuumnHa, 3aBucsllas OT dneMeH-
TOB BbIGOPKM 1 UCnonb3yemas B hopmyrne BblIGOPOYHOM OLLEHKU, Ha3bl-
BaeTcs ¢853bt0. PasHOCTb Mexay 06beMOM BbIBGOPKU 1 YNCIIOM CBSI3EN
| B dhopmyne, no KoTopon paccunTbiBaeTCs CTaTUCTUKA, Ha3biBaKOT

yucriom cmeneHeli ceo600b! faHHON cTaTucTkn V=n-—1 .

[nsa BbluMcneHns aucnepcuun pacnpegenexHvs B MS Excel npe-
aycmoTpeHa ctatuctudeckas dyHkuma OUCTP(), a ana BblumcrneHns
BblGopoyHomn gucnepcum — pyHkumnsa AUNCTI().

CpenoHee KBagpaTUyecKoe OTKNoHeHue (cTaHgapTHoe OT-
KNnoHeHue, cTaHAapT). HegoctaTkoM gucCnNepcuy cYMTatoT TO, YTO OHa
UMeeT pa3MepHOCTb KBagpaTa aHanuanpyemMon BenuyuHel. [ns yctpa-
HEHMs yKa3aHHOro HegocTaTka OblNlo BBEOEHO cpefHee KBagpaTtude-
CKOe OTKIIOHEHMe (CTaHgapTHOe OTKIOHEeHWe, CTaHdapT), KoTopoe
npeactaBnsaeT cobon KOpeHb KBagpaTHbIA U3 OMCMEPCUMU Cry4YalriHON

BEJTNUYUNHDI:
0, =+/Dy . (3.7)

Haunyuuiei BbiGopoyHoOi oLeHKkon ansa Oy ABNAETCHA 8bI60poy-

Hoe cpedHee keadpamu4yeckoe OmkKoHeHUe (8bI60pOYHOE CMmaH-
dapmHoe OMKITOHEHUE):

2
s=s’ = 12()(, X) =oy. (38)
i=1

Kak BngHo u3 d)opmynu (3.8), BIBOPOYHOE CTaHOAPTHOE OTKIIO-
HeHne onpegensieTcs yepes BbI6oOpoyHyto aucnepcuto (3.6) n nosTomy
TaKke ABNAETCA HECMELLEHHOW N 3(EKTMBHON OLEHKOM Mpu nobom
n. B MS Excel ons pacyeta S npegycMoTpeHa ctatuctuyeckas dyHK-
uns CTAHOOTKITIOH().

32
®r60Y BI1O «MITY um. I.U. Hocoea»,
© PymsHues M.U., PyquHckas H.A. (enaebl yuebHo20 nocobusi)



Ons Bblibopok obbemom n > 30 cBoitcTBa HECMELLEHHOCTU U
3(pPEeKTUBHOCTM NPOSABASIOTCA TakkKe y CTaHOAPTHOrO OTKIMOHEHMS,
BbIYMCIIAIEMOro Ha OCHOBaHUKU aucnepcumn pacnpegeneHus (3.5):

(3.9)

B MS Excel napameTtp O paccmaTtpuBaeTcs kak cmaHOapmHoe
OMKITOHEHUE 2eHeparibHOU COBOKYMHOCMU U BbIYUCIISAETCA C MOMOLLbIO
crtatuctmyeckon cyHkumm CTAHLOOTKIIOHI(). B nutepatype MOXHO
TakKkKe BCTPETUTb TEPMUH «2eHeparsibHbIU cmaHdapms»»

B npakTtuke aHanmsa 4nucnoBown MHopmaL MM UCNONb3YIOT Takke
W pag OpYrux XapakTepUCTUK PacCesHNs Cry4amHON BENTMYMHBI.

Pasmax. Pasmax R — pasHocTb Mexgy HauBonblMM M Hau-
MEHBbLUMM 3HAYEHUSIMU CIy4alHOW BESNIMYMHBLI, OBGHAPY)XEHHbIMU B Bbl-
Bopke:

R= X0 = Xin - (3.10)

OTOT nokasaTtenb He faeT npeactaBneHus 06 0cobeHHOCTAX
paccesHus Cry4anHoW BENIMYUHbBI U MOXET CYLLLECTBEHHO MEHATBLCS NPy

nepexoge oT O4HOW BbIOOPKM M3 reHeparnbHOM COBOKYMHOCTU K ApYron
BbIGOPKE 13 TOW XKe COBOKYMHOCTW.

Koadhdumument Bapmaumn. KoadpduumneHT Bapuauumu VX xa-

paKkTepusyeT, Kakyl AOJ0 OT MaTeMaTUYeCcKoro OXWUaaHUsi criyyqariHom
BENMYMHbI COCTaBNAET ee cpefHee KBaapaTUYeckoe OTKIIOHEHUE:

vV, ==, (3.11)

Byoyun 6e3pasmepHOr BENUYMHOW, KOSIPMULMEHT Bapuaumm
Nno3BoMseT CpaBHMBATb CTEMEHb PACCESHUSA PasfUYHbIX CryYanHbIX
BenuuuH. Ero 3HayeHne MoxeT OblTb NpeacTaBneHo Kak B OTHOCU-
TenbHbIX €AMHULAXx, Tak U B NpoueHTax. B nocnegHem cnyyae pesynb-
TaT, NOMyYeHHbINn pacyeToM no dopmyne (3.9), HeoBXo0AMMO YMHOXNTb
Ha 100. HepgocTtaTkom 3TOro nokasartens siBNSeTcs TO, YTO OH CTaHo-
BUTCA MaroHagexHolM npu X — 0, a npyu X =0 BooGWe TepsieT
CMbICHI.
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3.3. XapaktepucTtuku hopMbl pacnpegeneHus

KoadhdmumeHt acummetpum. AcnmmeTpus pacnpeneneHus
NPOSIBMSIETCS B TOM, YTO 3HaYeHUs cryyaiiHoii Bennumkbl X, = M, —A

n X2 = Mx +A (T. €. yaaneHHble B pa3Hble CTOPOHbI OT MartemMmaTtu-

YECKOTO OXWUAAHWS Ha OAHY W Ty Xe BenuuuHy A ) nmeroT pasnuuHbie
BEPOSATHOCTU. B CBA3M C 3TUM NpW HanmmMyMmM acMMMETpUn mModa U Me-
AnaHa He cosnagatoT (puc. 3.2).

[nsa xapakTepucTukn acMMMETPUN pacnpeaerneHns NpuMeHsoT
KoaghghuyueHm acummempuu, BbIOOPOYHAsl OLlEHKa KOTOPOro umeeT
BUA:

3
n (% —X
A= . 3.12
-Jn-2& s @12
()1 A=0 f(x)1 A>0 f(x)“ A<O
0 Me=Mo X 9 Mo Me x O MeMo X

Puc. 3.2. AcummeTpus pacnpegeneHus

Mpu A> 0 (NonoXuTenbHasa acUMMETPUs) BbITAHYTA MpaBas
BETBb MNOTHOCTM pacnpegenexus, npu A< 0 (oTpuuartenbHas acum-
MeTpusl) BbITSHYTa NeBas BETBb pacnpegernenns. [ns HopmanbHOro u
no6oro apyroro cummeTpudHoro pacnpeaenenus A=0.

ACMMMETPUIO pacnpefernenHns HasblBalT TaKkKe CKOWEHHO-
cmbto. [o-BMAMMOMY, MMEHHO B CBSA3M C 3TUM ANA pacyeTa koaddu-
uneHTa acummeTpum B MS Excel ncnonbsyetca ctatuctnydeckas gyHk-
umsa CKOC().

C npuMeHeHWeM KoadpuUMEHTA acCUMMETPUM MOXHO BbIMOSI-
HUTb MPUBNN3NTENBHYK OLEHKY COOTBETCTBMSI BbIOOPOYHOro pacnpe-
[eneHnst HopManbHOMY 3aKOHY. YCIOBME COOTBETCTBUS:
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|Al/sy,< 3. (3.13)

roe SA - CTaHOapTHOE OTKIIOHEHNE aCUMMETPUNn:

Sy =3 én(n-1) . (3.14)
(n=2)(n+1)(n+3)

KoadcdomuyumenT aKcuecca.
XapaktepusyeT ocTpokoHeyHocTb  f X)“
WU CrNaXeHHOCTb pacnpegeneHunsi
N3y4yaeMon CriydamHOn BESIMYUHBLI MO
CPaBHEHUIO C HOPMAasbHbIM 3aKOHOM
(pnc. 3.3). MNMonoXnTenbHbIN 3KCLiecc
(E> 0) osnavaer, uto pacnpegnene-
HWEe Mn3y4aemomn CcryydamHoOn Bennyu-
Hbl 6ornee OCTPOKOHEYHOE, YeM Hop-
mManbHoe. OTpuuaTenbHbIA 3KCLECC
(E < 0) ykasbiBaeT Ha crnaxeHHOCTb
n3yyaemoro pacrnpegeneHuss o 0
CpaBHEHN0 C HopManbHbIM. Bbibo-
poyHas xapakTepucTuka 3KcLecca
UMeeT BUA;

E= n(n+1) i(&‘YT __3(n-9
(h-1)(n-2)(n-3) 5\ s (h-2)(n-3)°
Ons pacyeta £ B MS Excel npeaycmoTpeHa craTucTUdeckas
dyHKuma SKCLECC).
C NnpUMEHEeHNneM KOSd)(*)VlU,MeHTa dKcuecca MOXHO BbINMOJIHUTb

np|/|6n|/|3|/|Teany+o OLEHKY COOTBETCTBUA Bb|60p0‘-IHOFO pacnpenene-
HUA HOpMalribHOMY 3aKOHY. YcnoBue coOTBETCTBUSA:

[El/se<3. (3.16)
roe SE - CTaHOapTHOE OTKITIOHEHME 3KCLecca:
24n

=0 I

Puc. 3.3. Okcuecc pacnpegeneHus

(3.15)

(3.17)
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3.4. UHTepBanbHble OLEeHKN

MHTepBanbHble OLEHKN XapaKTepmusyoT OWnOKy OLeHNBaHNS 1C-
TUHHOTO 3HauyeHus & HEeKOTOPON XapaKTepUCTUKW pacnpeneneHus
Cny4yarHOM BeNMYMHbI C MOMOLLBID COOTBETCTBYOLEN BbIGOPOYHOM
oueHkn 0. Nx npumeHeHne HeobxoaMMo MOTOMY, YTO Kaxaas Bbl6O-
poyYHas oueHka cama no cebe ABNSIETCs CryYanHOW BENUYMHOWN C He-
KOTOpbIM pacnpeneneHnemM BepOSiTHOCTHU.

Mpu MHTEepBanbHOM OLEHMBAHUU WUCMOMNbL3YIOT G08epUMESTbHYI0
8EpOSIMHOCMb, YPO8EHb 3Ha4uMocmu, doeepumersibHbIlU UHmMepeasn W
dosepumersibHble epaHuUbl.

[JoBeputenbHass BEepPOATHOCTb — BEPOSITHOCTb COOLITUSA, 3a-
KniovaroLerocs B TOM, YTO oLIMOKa OLEHUBaHUS UCTUHHOMO 3HaYeHus
HEKOTOpPOro napameTpa pacnpegerneHnss CryvYanHoW BeNMYUHbl €ero
BbIGOPOYHON OLIEHKOM He MpeBbillaeT BenuunHbl A:

p=Prob(g-g<a). (3.18)

YpoBeHb 3HAaYUMOCTU — BEPOSATHOCTb COObITUSA, 3aKmoyatoLLe-
rocs B TOM, YTO OLIMOKa OLEHMBAHUSA UCTUHHOIO 3Ha4YeHUs HEKOTOPOro
napameTpa pacnpegerneHnst CnyyYyamHOW BEeNMYUHbBI ero BblIGOpOYHOWN

OLIEHKO MpeBbiluaeT BenmunHy A:
a =Prob(g -6 >4). (3.19)
[oBepuTensHas BEPOSTHOCTb U YPOBEHb 3HAYMMOCTM CBSI3aHbI
COOTHOLLEHUEM:
p+a=1. (3.20)
[JoBepuTenbHbLIN UHTEpPBaN — VMHTepBan 3HayeHui BbIGOpOY-
HOW XapaKTepUCTUKM, BHYTPM KOTOPOrO WUCTUHHOE 3HA4YeHue OLEeHW-
BaeMoOro napamMmeTpa HaxoguTcs C 3agaHHOW OOBepuUTENbHOW BEpOAT-
HOCTbIO.
[JoBepuTenbHble rpaHULbl — 3Ha4YeHUA BbIOOPOYHOWN OLEHKN,
npeacTaensoLme cobon rpaHnLbl JOBEPUTENBHOrO MHTEpBana:
6,=0-4; (3.21)
0,=0+A. (3.22)
B npaktuke 06paboTkn 1 aHanmsa 4ncrnoBown MHopMaLmMm Hau-
Bonee yacTo BCTpevaeTcH 3aaya UHTepBarbHOro OLeHUBaHUs Bblbo-
poyHoro cpegHero X . lNpu ee pelleHnn UcxoasaT M3 TOoro, YTo X Kak
cnyvariHas BenuuvHa MMeeT HopManbHOe pacnpefeneHve ¢ Matema-
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TUYECKUM OXngaHnem Mi =Xwu cpegHuM KBaapaTtn4eCKknM OTKITOHE-
HNnem

=S
S = T (3.23)

BennmunHa S; vmeeT Takke creunanbHoe HasBaHue - cmaH-
OapmmHasi owubka ebibopOYHO20 CpedHEee:0.

[oBepuTenbHble rpaHuLbl Ans BbIGOPOYHOro CpeaHero CUMmeT-
PUYHbI:

A =% %t[a;n—l], (3.24)
roe t[O( n —1] — TabnuyHoe 3HadeHue (KBaHTWIb) pacnpegeneHus
CTblogeHTa npu ypoBHE 3HaYMMocTM O M uucne cTeneHen cBoboabl
v=n-1.

CyLlecTBytOT cneumarnbHble CrpaBoYHble Tabnuubl pacnpegene-
Hua CTblogeHTa, KOTopble, Kak npaBumno, obsisaTenbHO NPUBOASTCS B
nitepaTtype Mo BOMpocamM TEOpUM BEPOATHOCTM U MaTeMaTU4eCcKOMn
cratuctuke. B MS Excel TabnuuHoe yncno CTtblogeHTa nerko onpege-
NUTb C NoOMOLLBIO cTaTtucTnyeckon pyHkumm CTbOOPACIIOBP(Q, V).

3Hasi goBepuTenbHblE rPaHnLbl BbIBDOPOYHOIO CpeaHero, MOXHO
yTBEPXAaTh, YTO C BEPOSITHOCTHIO P =1—0O ucTUHHOE 3HayeHue chny-
YanHOW BENUYMHbI PaBHO

XtA,. (3.25)
MHave:

X—0, SUSX+A, . (3.26)

3.5. OTcenBaHue rpy6bIx norpewHocTen
(npoBepka 04HOPOAHOCTU BbIGOPKM)

Bbibopka u3 reHepanbHOM COBOKYMHOCTM NOSydaeTcs B pesysb-
TaTe MCMONb30BaHUSA TEX UMK UHbIX CPeAcTB nsmepeHus. Beneacteue
nonomMmku npubopa unu No HeJOCMOTPY MCcrnegoBaTens cpeau ane-
MEHTOB BbIOOPKM MOryT OKa3aTbCHA pe3ynbTaTbl, cogepxailime rpyoyo
owmnbky (norpelHocTb). OWnboYHbIe 3HaYEeHNS B AanbHelLeM aHanu-
3e unckaxarT uHgopmauuio 06 muccnegyemom sierneHun. Noatomy ne-
pen TeM, Kak UCNomnb30BaTh BbIGOPOYHbIE AaHHbIE ANS KaKUX-Nbo Bbl-
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BOAOB, HEOOXOAMMO MccregoBaTb UX Ha Hamuume rpybbix MOrpeLuHo-
CTen.

[ns aHanusa 3akOHOMEpPHOCTEN CIy4YarHOW BeiMYMHbI MO Bbl-
Oopke HeobX0AMMO Takke MMETb rapaHTUI, YTO Mony4YeHHasl Bblbopka
cAenaHa n3 reHepanbHOW COBOKYMHOCTU MMEHHO TOro nmapameTtpa, Ko-
TOPbI UHTEPECYET NccnegoBaTensi, U B HEN OTCYTCTBYIOT 3NIEMEHThI U3
Kakon-nnbo MHOM reHeparbHOW COBOKYMHOCTWU. BbiBopKy, koTOpas co-
OEPXKUT 3NEMEHTbI TONbKO OAHOW reHeparibHOW COBOKYMHOCTW, MPUHS-
TO Ha3biBaTb OOHOPOOHOU, a BbISIBIEHNE «YYXKEPOOHbIX» 3JIEMEHTOB —
rnposepkoli 00HOPOOHOCMU.

N obHapyxeHue rpybbix MOrpeLiHoOCTEN, U NpPoBeEpka oOHOPOA-
HOCTU MO CYLLECTBY CBOAATCH K OOHOW N TOW Xe 3adaye — cpeam ane-
MEHTOB BbIOOPKM HEOOXOOUMO BbISIBUTH Takue, KOTOpble HE XapakTep-
Hbl AN UccrnegyemMon reHeparnbHOW COBOKYMHOCTU. M3BecTHO gocrta-
TOYHO MHOrO METOAOB pellueHus 3Ton 3agayn. PaccmoTpum metog,
pekomeHayembin E. H. JlbBoBCkMM [1].

CHayvana HeoBGXxoaMmo onpenenutb cpeaHee BbiGopoyHoe X U
HecMelLLeHHOe cpeHee KBaapaTUieckoe OTKNoHeHue S .

3atem cpean 3NemMeHTOB BbIOOPKM HEOBXOOMMO BbISIBUTL pe-
3ynbTaT, KOTOpblM AaeT Haubonbllee no abCconoTHOW BenuuuHe OT-
KINOHEHWEe OT cpeaHEero BbIGOPOYHOrO:

O = mex{|x = x|} (3.27)
[Hanee BbluncnaoTca ctatuctukn T v T[O( n— 2] Ons ypoBHen
3HaymmocTn 5 n 0,1%:

T :d—max; (3.28)

max =

t[a;Sn—Z]\/n_—l
\/(t[a;n—z])z +(n-2)

roe t[O(;n—Z] - TabnuyHoe umcno CTblogeHTa [Ona ypoBHS

3HauumocTn O 1 4mucna creneHen ceobogpl V=N—2.
3Ha4eHnss CTaTUCTUK CpaBHMBAKOTCA, U AenaeTcda BbiBOA:

tfa;n-2|= (3.29)

Toax S T[0,0S; n- 2] — 3femeHT BbIGOPKU He
e ABNAETCA aHOMaAlbHbIM;
T[0,0S; n- 2] <T,p S 1[0,001; n- 2] — BO3MOXHO, YTO are-

MEHT Bbl60pKVI ABnaeTca
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aHOMarllbHbIM;

T > r[0,00l; n- 2] — 2nemMeHT BbIGOpKM AB-
ndaeTcda aHoMarbHbIM.

Mpn oOHapyXeHnn aHOManbHOro afiemMeHTa ero HeobxogMmo mc-
KMYMTb U3 BbIOOPKU M MOBTOPUTL BCE Npeablayline aencteusi. Ecnu
)X€ B OTHOLUEHUW aHOMAnbHOCTM 3remMeHTa BbIOOPKM €CTb COMHEHMS

(BTOpOW Cry4ai COOTHOLUEHWUS CTaTUCTUKN T, W T[O( ;n— 2]), TO ero
MOXHO OCTaBWTb UM OTCEATb MO YCMOTPEHMIO UCCredoBaTens.

3.6.Mpumep obpaboTku BbiGopkn B MS EXCEL

Mpumep ocdopmneHns nucta npuseaeH Ha puc. 10. 3gecb npea-
CTaBrieHbl pe3ynbTaTbl aHanm3a n obpaboTkM BbIOGOPKM, MOy4YEHHOMN
no pesynbTatam HabmwaeHWy 3a TOMLWMHOWM NONOC, MPOKaTbIBAEMbIX
Ha LUMPOKOMOSIOCHOM CTaHe ropsidert MpPoKaTKM Mpu ero HacTpoWke Ha
HOMMHan 2,5 Mm.

McxogHble pgaHHble (B npumepe - ayenkn B2:B27) BeBogdatcs ¢
KnaBuaTypbl.

3.6.1.BbisiBneHune u otceMBaHue rpyobix NorpewHocTemn
B BblOOpKe

CHayvana B adverikax G3, G4 n G5 ¢ ucnonb3oBaHNMEM CTaTUCTU-
YECKNX PYHKLINNA:

CYET(B3:B27), CP3HAY(B3:B27) n CTAHOOTKIIOH(B3:B27)
nporpaMmupyeTcs BbluncrieHme obbema Bblbopku (Ha paboyem nucte
0003Ha4yeHo Kak n), cpegHero BbIGOpPO4YHOro (Xcp) u BbIGOPOYHOrO
CpeAHeKBaapaTNYecKoro OTKIOHeHUs (S).

BHumaHue! 3peck 1 ganee aprymMeHTbl CTaTUCTUYECKUX (DYHK-
LM 1 agpeca oTAeNbHbIX A4YeeK 3anucaHbl B COOTBETCTBUM C  pacno-
NoXeHneM AaHHbIX B Nnpumepe, npuseaeHHOM Ha puc.10.

3arteMm B guenkax D3:D27 nporpammupyeTcs pacyeT OTKIOHEHMUS
TEKyLLEero 3HayeHns Cny4yamHomn Benu4urHbl 0T cpeaHero BbiIbopovHOro:

i [=]x -x].
Hanpumep, B a4yeiike D3:
=ABS(B3-$G$4).
Mocne atoro B a4eriky G6 BBOAUTCHA (popmyna, obecnedvnBatio-

was Bblbop HanbonbLEero N3 OTKIOHEHWIA:
=MAKC(D3:D27).
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Hanee B avenkn G7:G11l BBoasaTcAa QOpMyInbl Ans NONyYeHUs
OaHHbIX, KOTOpble MO3BONAT OUEHWTb OTKIMOHeHme dmax. [ns pac-
cMaTtpuBaemoro npuvepa:

Auenka ®opmyna
G7 =G6/G5
G8 =CTblOOPACIIOBP(0,05;G3-2)
G9 =CTblOAPACIIOBP(0,001;G3-2)
G10 =G8*KOPEHb(G3-1)/(KOPEHb(G8"2+(G3-2)))
G11 =G9*KOPEHb(G3-1)/(KOPEHb(G9"2+(G3-2)))

B sueiky F14 Heobxoammo 3anporpammvpoBaTbh aBTOMaTuye-
CKMI BblBOA pe3ynbTaTa oueHuBaHnsg dmax. C 3TOM Lenbio MOXHO 1C-
nonb3oBaTtb norudeckyto yHkumio ECJITNA(). Ona paccmatpusaemMoro
npumepa:

=ECJIN(G7<G10;"OWWNBKN HET";ECINMN(G7>G11;"OWNBKA!";"MOXET BbITb"))
Mpn nonyyeHun pesynbtatoB «OLUMBKA!» wunn «MOXET
BblTb» 3HaueHusa X, u |di | pacnonoXeHHble B CTPOKe, B KOTOPOW
|di|=dmax, Heobxoaumo yaanuTb.
3.6.2.0npegeneHne BbIGOPOYHbIX XapaKTepPUCTUK

Mocne obecneyeHns oAHOPOAHOCTM BbIGOPKM BbIYUCIIUTL BbIGO-
POYHbIE XapaKTEepUCTUKU C NPUMEHEeHWeM MHCTpymeHTa «Onucartens-
Hasi cTatucTuka» (onmMcaHue paboTbl C UHCTPYMEHTOM MPUBEAEHO B
npunoxeHun). B npumepe Ha puc. 3.4 pesynbtaTbl paboTbl UHCTPY-
MeHTa npeacTaBneHbl B g4yerkax 13:J18. Mcnonb3yda knaesuatypy, uX
crnegyeT OOMOMHUTE PasMEPHOCTSIMU KaKAOW U3 BbIOOPOYHbBIX Xapak-
TepucTuk (a4enkm K5:K18).

3aTeM BbIUMCNUTD KaXaY N3 XapakTepUCcTUK C MCNONb30BaHNEM
dyHKUMn MS Excel n nonydeHHble 3Ha4YeHUs 0TOpPMaTUPOBaTb C UC-
nonb3oBaHnem dopmaTa sa4enkn Tnna «Yucnoson». B npumepe coot-
BETCTBYIOLLME 3HAYEHUS NpeaAcTaBneHbl B suenkax L5:1.18.

3.6.3.0ueHKa HopMarnbHOCTU pacnpeaeneHns

C wncnonb3oBaHMEM  OMUCaTemnbHbIX  CTAaTUCTUK  HOPMarnbHOCTb
pacnpegeneHus ygobHO oueHMBaTb MO aCUMMETPUM U SKCLECCY.
CHayana B J21 paccuuTbiBaeTcsi CTaHOApTHOE  OTKIOHEHue
acumMMmeTpun Sp:
=KOPEHb(6*$J$17*($J$17-1)/($I$17/2)/($I$17+1)/($I$17+3)).
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3atem B A4enke J22 BbIMUCNSETCS OTHOLIEHNE BbIGOPOYHOM acum-
METPUK K ee CTaHAapTHOMY OTKITOHEHWUIO:

=ABS(J12)/(321).

BbiBOA MO pe3ynbTatam cpaBHEHUS B s4enke J23 hopmmpyeTtcs
¢ nomoubto pyHkumm ECIN:

=ECJIN(J22<3;"Oa";"HeT").

3arteMm B a4elike J24 paccuMTbIBaEeTCs CTaHO4APTHOE OTKMOHEHue
aKcuecca Sg:

=($J$17-1)*KOPEHb(24*$J$17/($J$17-3)/($J$17-2)/($I$17+3)/($I$17+5)),

B AYemnke J25 onpenenseTtcs oTHoWeHune |E|/Sg:

=ABS(J11)/(J24),

a B a4enke J26 bopMupyeTcs BbIBOA OTHOCUTENBHO 3KCLiecca:

=ECJIN(JI25<5;"Oa";"HeT").

B oboux cnydasix BbiBOA «[a» 0O3HayaeT, 4To pacnpegeneHue
BEPOATHOCTU aHanu3npyemoro napameTpa MOXHO cYuMTaTb HOpMarb-
HbIM

Ha ocHoBaHWM NonyyYeHHbIX pe3ynbTaToB MOXHO cAenaTb cre-
aylouue BbIBOAbI.

1.Mpn npoBepke OOHOPOAHOCTU BbIGOPKM ObIN UCKMOYEH OAUH
3ANeMeHT, TaK Kak OH ABNancs rpybon norpeLlHoCTbIo.

2.\cTHHOE 3Ha4veHne criydanHon BennyuHbl pasHo 2,5 + 0,01 mm,
T.e. HaxoamTcs B npegenax ot 2,49 go 2,51 mm.

3.B paccmoTpeHHOM criyyae Ans pacnpefeneHvst TOMWMHbL Xa-
pakTepHa nonoxutenoHas acummeTpus (A = 0,04553 > 0), ogHako ee
BENMYMHa He NPOTMBOPEYUUT rMnoTese O HOpManbHOCTU pacnpenerne-
HWS aHanU3npyemow crny4yanHon BenuymHbI.

4.9kcuecc pacnpegeneHus otpuuatensHbli (£ = -0,51), 4to yKka-
3bIBA€T Ha OTHOCUTENbHYIO CIMaXeHHOCTb pacnpeieneHnss AaHHOW
CNy4yarHOMN BeNnYMHbI MO CPaBHEHUIO C HOpMarbHbIM. O4HaKo BENUYM-
Ha 3Kcuecca He NpPOTMBOPEYUT rmnoTese O HOpManbHOCTU pacnpese-
NeHVsi aHanu3npyemMomn cry4amHon BeNnYmHBbI.

3.7.KOHTpONbHbIE BONPOCHI

1. BbIGOpPOYHBIV METOA M3YyYEHMS CIy4YanHOW BENMNYUHBI

2. OnucatenbHble CTaTUCTUKW. MatemaTuyeckoe oxugaHve U
ero BblOOpoYHas oLeHka

3. OnucartenbHble cTatucTuku. [duncnepcus u ee Hauvnydwas
BbIOOpOYHasi OLeHKa
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4. OnucaTernbHble cTaTUCTUKW. CTaHOAPTHOE OTKMOHEHME U ero
Haunydwas BbIGopoyHas oLeHka

5. OnucartenbHble cTatucTukn. OueHMBaHWE UCTUHHOTO 3Ha4ve-
HUSA NapamMeTpa no BbIOOPKe.

6. OgHOpOAHOCTL BbIOOPKKU N ee obecneyeHne.

7. MeToapbl oueHMBaHMSA HopMarbHOCTM pacnpegeneHus. Cylul-
HOCTb OLIEHKM HOPMarbHOCTU MO aCUMMETPUM N IKCLIECCY.
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