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B aaHHOM nocobumn ncnonb3oBaHbl MaTtepuansl nekuun no kypcy «Cra-
TUCTUKa», YNTaBLUMXCHA aBTOPOM, MaTeEMaTMKOM MO OCHOBHOMY obpa3oBa-
HWIO, Ha NPOTSHKEHUN OECATU NneT ANA CTYOEHTOB 3KOHOMWYECKOro hakyrb-
TeTa bpecTcKkoro rocyfapCTBEHHOIO TEXHUYECKOro yHMBepcuTeTa. [1ocKonbKy
3a 9TU roabl MEHSANUCH KONIMYECTBO U COOTHOLLEHUE NEKLMOHHbLIX N CEMUHAp-
CKMX YacoB, aBTOp He pa3buBaeT martepuarn Ha OoTAefbHble Nekunn n mnsna-
raet Kypc B AOCTaTOYHO KpaTkon dopme, m3penka nossonss cebe bonee
nogpobHbIE KOMMEHTAPUKU N OTCTYMNEHUS OT KOHCNEKTUBHOro ctuns. Kpome
9TOro BKIOYEHbI HEKOTOPbLIE BOMPOCHI, NpeanaraemMble 4na cCaMoCTOATENbHO-
ro U3y4YeHust CTygeHTamum.

Mpn YTEeHUM nekumn B OCHOBHOM MCMOSb30Banucb ydebHukn «Obwas
Teopus cTaTUCTUKU» NoA pen. YneHa-koppecnoHaeHta PAH WU. U. Enucee-
Bon, «Ob6wasa Teopus cTatUCTUKU» nog pead. npod. M. P. EcommoBon © He-
KOTOpble apyrne, OTMeYEHHbIE B CMUCKE NUTepaTypbl.

[daHHoe yyebHOe nocobue NomMoXeT CTyaeHTaM CaMOCTOATENbHO OCBO-
UTb HEKOTOpble BaXHble OnMMcaTesibHOro nsfiaHa BOMPOChLlI U rNybxe paso-
OpaTbCca B Tex Bonpocax, rae nNpuMeHdeTcs MmateMaTUYecKkMin annapaT cTa-
TUCTUKM N CTaTUCTUYECKUI aHaNn3 OaHHbIX N pe3yribTaToB nx 0bpaboTku.

N3paeTcsa B 2-x yacTtax. Yactb 1.
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FTMMABA 1
OCHOBHBbIE MOHATUA CTATUCTUKA
1.1. YT1O0 TaKoe cTaTUCTMKA

CoBpeMeHHasa CcTaTUCTUKa — 3TO OTpacsib 3HAHUW, HaxoasAwasi NPUMeEHe-
HWEe NpaKkTUYeCcKn BO BCeX cdepax Hay4YHOW M MpakTUYeCKOW OesTeNbHOCTU
yenoseka. Mbl 6ygem roBopuTb B OCHOBHOM 006 3KOHOMUKE 1 MPON3BOACTBE.

CnoBo «cTtaTUCTMKa» Npou3BOoAAT OT NIATUHCKOro crnosa status — cocTosi-
Hue, nonoxeHue Bellen. Kak Hay4yHbIn TEPMUH OHO CTasio NMPUMEHATLCA B
XVIIl B. 1 nepBoHa4anbHO ynoTpebnsanocb B 3Ha4YEHUU «rocygapcrBoBefe-
Hue». 30eCb YMECTHO BCMOMHUTL UTarnbsHCKME crioBa stato — rocyaapcTBo U
statista — 3HaTOK rocygapcTsa.

KopHu cTaTuCTUKM yxoasaT B rnybb BekoB. OTO ObIfO CBA3aHO C 3apoXae-
HWEM W pasBUTUEM [OCYyOQapCTB, C MNOTPEOHOCTAMU rocygapCTBEHHOIO
ynpaeneHusi. IMeHHO Torga nosisunacb HeobxoammocTb B cbope cBeaeHun o
HanNnUyuM 3emenb, YNCNEHHOCTN HACESIEHUS N ero MMyLLECTBEHHOM MOSIOXe-
HUM. 3BeCcTHO, 4YTO Takom y4yeT npoBogunca B [pesHem Kutae, [peuwnnu,
HOpesHem Pume n B Ervnte. K npumepy, rpedeckun gpunocod ApucTtoTens
(384 — 322 r. 1. 0o H.3.) cocTaBusl onucaHne 157 ropooB 1 rocyaapctsB CBO-
ero BpemeHn. B cpegHue Beka npeacrtan cCBeTYy YHUKaNbHbIA MAMATHUK —
«KHura ctpawHoro cyga» (1061 r.) — cBog matepuanos BceoOLLen nepenucu
HaceneHna AHIMUK N ero MMyLLLecTBa, cogepkallunm gaHHble o 240 Teic. 4BO-
pOB.

Co BpemeHem bGnarogapsi NPUMEHEHUID MaTeMaTU4YecKux MeTodoB W3
oriucamersibHOU CTaTUCTUKN BblOENSETCHA HanpasneHne, HasblBAeMoe 8b1800-
Holl ctaTuctukon. Ee 3apgayva 3akno4yaetca B TOM, YTOObl B Macce CcoObITUN,
CBA3aHHbIX CO CJly4yalHbIM NPOSABIEHMEM B KaXOOM KOHKPETHOM Criyvae,
HaWTM 3aKOHOMEPHOCTM N Ha UX OCHOBE AdenaTb NPOorHo3bl Ha byayllee.

B Hawe Bpems cmamucmuka MOXeT bblTb onpedeneHa kak cbop, rnpeod-
cmaerieHue, aHanua, uHmeprnpemauusi 4ucrioebix 0aHHbIX U Ha OCHO8E 3Mo-
20 — [1pO2HOo3UpOoBaHue.

1.2. CraTtuctudeckue COBOKYNHOCTU, CTaTUCTUYHYEeCKasad 3aKOHOMEepPHOCTb

MpeomeT cTaTUCTUKM COCTaBMISAOT cmamucmu4yeckue CO80KYNMHOCMU —
MHOXeCTBa SIBMIEHUN, B KaXOOM U3 KOTOPbIX HE0bxoOuMocmb (HeKomopbil
rpu3Hak), npucywas ABfeHnsaM 4aHHOro BMaa, B KaX4oM OTAENbHOM MposB-
NEeHun cBsa3aHa co crlyyYaliHocmalio.

Llenblo cTaTUCTUKN ABNSIETCA YCTAHOBIIEHUE cmamucmu4ecKol 3aKOHO-
MepHOCMU — KONIMYECTBEHHOW 3aBUCUMOCTM, MONYYEHHOW Ha OCHoBe obpa-
OOTKM OaHHbIX MO OTAEMbHbIM ABMIEHNUAM BCEN COBOKYMNHOCTW. Npn 3TOM n3y-
Yyaemasi 3aKOHOMEPHOCTb ornpeaenseT eOuHUUbl COB8OKYNHOCMU — YacTHbIN
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crnyyam 3TOM 3aKOHOMEPHOCTU. [JeNCTBUTENBHO, PaCCMOTPUM LIEMOYKY: Oom-
pacrb — 3a800 — uyex — paboyul. Ecnu B kayecTBe CTaTUCTUYECKON COBOKYI-
HOCTW paccMaTpuBaTb OTpacsiib, TO €OMHULEN COBOKYMHOCTU MOXET ObITb U
3aBO[ (M3y4aeTcAa BbIMOSIHEHME MraHa BblMycka npoaykuuu), n uex (ocHa-
LLIEHHOCTb LIEeX0B 0HOro npoduns coBpeMeHHbIM obopyaoBaHnemM) n pado-
4yum (cpeaHaa NPoM3BOAUTENBHOCTL 04HOro paboyero). B 1o e Bpems 3aBop
MOXHO paccMaTpuBaTtb Kak CTaTUCTUYECKYHD COBOKYMHOCTb, €ANHULAMWN KO-
TOpOW MOryT BbITb U Lexa n paboydne. Takum obpa3om, O4HO U TO Xe sBre-
HWe B 3aBMCUMOCTU OT M3ydaeMOM CTaTUCTUYECKON 3aKOHOMEPHOCTU MOXET
ABNATBCA UM CTAaTUCTUYECKOM COBOKYMHOCTbIO UMM €OuHULEN COBOKYMHO-
ctn. OTcioga ewe ofHa CTOPOHA 3TOro MOHATUSA: eOUHUUbLI COBOKYNHOCMU
— 970 Npefen gpobneHna obvekTa nccregoBaHnd, NP KOTOPOM COXPaHAKT-
Cs1 BCE CBOWCTBA U3y4aeMoro npotecca.

NTak, npeamMeToM CTaTUCTUKU SIBNSAKOTCA COBOKYNMHOCMU — MHOXecmea
OOHOKa4YeCmeEHHbIX, sapbupyrouwux seneHuld. OTMETUM TPU CTOPOHbI 3TOro
onpenenenus. NepBoe — MHOXeCcmeo SIBNEHUN; BTOpoe — sABNeHus obveamn-
HeHbl O6WUM Ka4decmeom, OoTpaxalwwmum O0Hy U my e 3aKOHOMEPHOCMb;
TpeTbe — 3TO MHOXECTBO 8apbUpPYOWUX ABNEHNA, TO €CTb MEHSIOLMNXCS MO
CBOVM XapaKTepPUCTUKaAM OT SIBMIEHNS K SBITIEHNIO.

Lntata us [ 1 ]. Bapuayusi — ocHoga cyuwecmeogaHusi Mupa U UCmOYHUK
e20 passumus. Ecnu 6kl noOu He Oenunuchb Ha MyXYUH U XeHWUH, Jyerioge-
yecmeo rnpekpamuso bbl cywecmeosaHue, ecsiu 6bl He 6bIrio pasnuvul
MHeHUU — ucmuHa bbina bl Hedocmuxxumou, a Xu3Hb be3 sapuayul — He-
8bIHOCUMO CKy4HoU!

1.3. TpusHaku n nx knaccudcpukaums

lMpu3sHakoM Ha3blBalOT CBOMCTBO UMW KayecTBO, MpUCyLLee BCEM euHU-
LaM COBOKYMHOCTU. [1NA OOHOW M TOW Xe eAuHMLblI MOTyT paccMaTpuBaTbCs
HEeCKONbKO npusHakoB. Hanpumep, npusHaki 4erioBeka: pocT, Bec, BO3pacT,
dopma Hoca, UBET BOJSIOC, CEMENHOE WUNKN couuaribHOe MNOSoXeHue n T.4.
[Mpun3Hakn npeanpuaTus: gopma cobCTBEHHOCTHU, cneumanusauus, YnNcneH-
HOCTb pPabOTHMKOB, SKOHOMUYECKas 3(PPEKTUBHOCTbL AEATENbHOCTU U MpPO-
yne. Cmamucmuka uly4yaem siefieHuUsi Yepe3s rnpu3Haku.

[Mpr3HaKn oTNMYaTCAa HEKOTOPbIMYU OCOBEHHOCTAMM, BNUAIOLWMMN Ha Me-
TOAbI U MpUeMbl aHanuaa nx. ATo JaeT OCHOBaHUSA Ans Knaccudukaumm npu-
3HaKoB. Takmx OCHOBaHMWIM pasnMyaloT NATb: MO XapakTepy BbIpaXXeHUs npu-
3HaKoB, NO Cnocoby U3MepeHus, N0 OTHOLLEHUIO K N3yd4aeMoMy OOBLEKTY, MO
XapakTepy Bapvauumn n No OTHOLLEHUIO KO BpemeHu (cMm. Tabnuuy 1.1).

OnucameribHble MPU3HaKu BblpaXalTCA CNOBECHO: NOJST U HauMoHasrb-
HOCTb YefioBeka, pasHOBUMAHOCTU CTPOUTENbHbIX MaTepuanos (Oepeso, Le-
MEHT, Kupnuy n 1.4.). [Npn 3TOM OHM nNoapasgensatTcs Ha HOMUHaJslbHbIe
Mpu3HaKu, KOTopble HeNnb3a paHXuposaTtb (MO, HAUMOHANbLHOCTL) W ropso-
Koeble rnpu3Haku, No KOTOPbIM MOXHO NMPOBECTU paHXxXupoBaHue. Hanpumep,
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NONb3YSACb OLEHKaMM 3KCNEepTOB, PaHXWUPYKOT (UrypucToB UM NpbIryHOB B
BOAY.
Tabnuuya 1.1
Knaccudumkauma npusHakoB

OcHoBaHus Knaccudgukaumnm
Mo xapakTepy nx| [lo cnocoby |[Mo oTHoweHuto K | No xapaktepy (1o OTHOLLEHMIO KO

BblpaXXeHus n3amepeHus  nsyyaemomy obb-| Bapuaumu BpeMeHU
eKTy
1.0nucatensHble| 1.MepBuyHble [1.MNpamble (Heno- (1.AnbTepHaTue- [1.MOMeEHTHbIE
nnn CPeACTBEHHbIE) | Hble

y4nTbiBaeMblie

2 .KonuyecteBeH- | 2.BtopuyHble [2. KOCBEHHbIE 2.[lnckpeTHble 2. IHTepBaribHble
Hble nnu
pacyeTHble 3.HenpepbiBHbIE

KonuyecmeeHHble npu3Hakn BblpaxatoTcs yncnamu. OHu npeobriagatoT
B cTaTuUCTUKe. Hanpumep, Hagon Mmonoka, Npou3BoANTENbHOCTL Tpyaa, TeM-
nbl pocTa u T.4.

[NepsuyHbie NPU3HAKN XapakTepUsyrT eANHULY COBOKYMHOCTU B LENOM.
OTO NPU3HaKK, KOTOpble HENOCPEOCTBEHHO CBSA3aHbl C €ANHULAMW COBOKYM-
HOCTM U CYLLECTBYIOT HE3aBMCUMO OT TOro, 3aHMMAEeTCa UMUK CTaTUCTUKA UK
HeT. OHM MOryT ObITb U3MEPEHbI, COCYUTaHbI, B3BeLUeHbl. K HAM oTHOCATCS,
Hanpumep, ypoxan, nponsBeaeHHasa Ha NpeanpusaTUM NPOAYKUMS, YACIIO XK-
Teneu ropoaa.

Bmopu4Hble nnu pacyemHbie NMPU3HaKN ABNAOTCS NPOAYKTOM MNO3HaHMS
N3y4aeMom CTaTUCTUYECKON COBOKYMHOCTU W NpeactaBnsAoT cobon pasnuny-
Hble COOTHOLUEHUSI MNEePBUYHBLIX MPU3HAKOB: €cnu pasfenutb CcobpaHHbIN
ypoXan Ha KONMYEeCTBO reKTapoB, TO MOMYyYUTCH YpPOXaMHOCTb, a Npu gene-
HUK OBLLMX 3aTpaT Ha KONMYecTBO NpousBedeHHOM npoaykuun — cebectoun-
MOCTb.

lpsimble (HernocpedcmeeHHble) NMPU3HAKN OTHOCATCSA KO BCEW COBOKYMHO-
CTVU — NpoayKumd, nponsseneHHasa bpuragom pabounx.

KoceeHHble npu3Hakm OTHOCATCS HE KO BCEN COBOKYMNMHOCTWU, a K ee 4YacTu.
[Mpoaykums, nponssegeHHast KaxabiM pabounm, onpegensdeT BCO NPOaYKLMIO
Gpuragbl n aensgetca onga 6puragbl KOCBEHHbIM Npu3HakoM. A ans padoyero
npounssegeHHast UM NPOAYKUMS — NPSIMON NPU3HaK.

AnbmepHamuseHble NpU3HaknM NpegnonaratT ABa oTBeTa — Aa, HeT. K Hum
OTHOCATCS NMPU3HAKM HanuMuus unm Het Yero-nmbo. Hanpumep, rogHOCTb U3-
Aenvs ansa peanusauuun, non YenoBeka, CagoBOACTBO B CENIbCKOM Npeanpu-
ATUM (€CTb OHO UIN HET €ro).

LuckpemHbie Npu3Hakn MOryT NMpUHUMaTb 3HaYeHUs1, OTAeNeHHble Apyr OT
apyra. Kak npasuso, nx nnbo KoHe4YyHoe 4Yucrno (OHW MOryT NMOBTOPSATLCS Y
pasHbIX €ANHUL, COBOKYMHOCTN — YNCIO YSIEHOB CEMbW, CECCUOHHbIE OLEHKM
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CTyAEHTOB), NMNBO 3TO Uenble Yncna unm Yncna, oTcToswme apyr oT gpyra He
MEHbLLE, YEM Ha HEKOTOPYHO (PUKCMPOBAHHYIO BENNYNHY.

Heripepbi8Hbie MpU3HaKM MPUHUMAKOT Nobble 3HAYEHUS U3 HEKOTOPOro
nHTepBana. K HMM, B 4YaCTHOCTU, OTHOCATCSA BTOPWUYHbIE MPU3HaKK, TakK Kak
pesynbTaT AeNeHns MOXET obbIM YNCIIOM.

MomeHmHbIe NPU3HaKN XapakTepusyloT OOBLEKT MccneaoBaHUs Ha HeKo-
TOPbLIN MOMEHT BPEMEHU — YNCITIEHHOCTb HaCeneHusi, COCTaB CEMbU, TEXHU-
YecKoe OCHalleHue nNpeanpuaTus, Nnapk aBTobycoB Unn Takcu.,

MHmepearibHblie NpU3HaKM oTpaXarT pesynbTaT npoLecca 3a HEKOTOpPbIN
NPOMEXYTOK BPEMEHN — YUCNO POAMBLLUUXCA 3a rof; npoaykuusi, npousse-
AeHHasa 3a KBapTan; YMCIO NacCaXXMpoB XeSe3HON 4oporu, nepeBe3eHHbIX 3a
rog.

3ameyaHue. Ha npakTuke 4acto 3Ha4YEeHUs1 HENPEPbLIBHOIO MpU3HaKa OkK-
PYrnsitoT C HEKOTOPOW CTENEHbBID TOYHOCTU, N OHU CTAHOBATCA OTAENEHHbLIMU
Apyr oT Apyra, To eCTb K8a3uduckpemHbiMu. 1 HAaobopoT, eCTb OANCKPETHbIE,
Nno CyTu, NPU3HaKn, NpUHUMaKLLNE OrPOMHOE YUCIIO 3HAYEHUN — YUCNO pa-
BGOTHMKOB NpPeanpusaTus, YMCro NPoM3BeAEeHHON NPOAYKLUMM B LUTYKaX, MOro-
noBbe CKoTa. B Takom crnyyae ctaTUCTUKa paccMaTpuBaeT UX KaK Kea3UuHe-
rnpepbIeHbIE.

1.4. CraTucrTnyeckoe HabnwogeHue

CTtaTuctnyeckoe HabnwoaeHne — 3TO0 Hay4YyHO OpraHM30BaHHbIN cOop AaH-
HbIX, onpedensowull BCHO AanbHelwy paboTy crtatucTukn. [ocmosep-
HOCMb W COMOCMasuUMOCMb — OCHOBHble TpeboBaHusA, npeabaBnsaemMble K
cOopy AaHHbIX Ha Bcex aTanax CTaTUCTUYECKOro HabniaeHus, CXeMy KOTo-
poro Ans HarnsagHoCcTU n3obpasmm Huxe:

CTaTUCTUK —» VIHCTpyMeHTapui — ObbekT — [aHHble
CTaTUCTUYECKOro

HabnogeHns HabnogeHns
HabniogeHus

JocmoeepHocmb LaHHLIX 3aBUCUT OT KayecTB cTaTUCTUKa: AobpocoBe-
CTHOCTb, NpodeccnoHanbHas nogroToBka, KOMMYHUKabenbHOCTb, OpraHm3a-
TOPCKNE HaBbIKM.

Ha BTOpoM aTane BaxHyK poSib urpaet 3apaHee paspaboTaHHasa npo-
rpamma HabnogeHuin, paspaboTka 6MaHKOB, aHKET U MHCTPYKLUMIA MO UX 3a-
NOSTHEHWUIO.

Ha TpeTbem aTane CcywecTBeHHO OnpeaennTb rpaHuUbl 00bekTa, KOTOpbIn
cnegyeTt noarotoButb K HabnwogeHuo (NpeaBapuTenibHOE W3BELLEHWE O
npeacrtosiemM HabntoaeHUU, 03HAKOMITIEHNE C 3anoSfIHAEMON OOKYMEHTauu-
€W, pasroBop O TOM, KakK 3arnofHATb ONaHKM N aHKeTbl U T.4.).

Ha 4yeTBepToM aTane BaxHO, 4TOObI cobupaemble AaHHble COOTBETCTBO-
Basfiu UCTUHHOMY TMONOXEHUIO BELLIEN.
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Conocmasumocms obecne4vnBaeTcs cOOPOM AaHHbIX C UCMOMb30BaHU-
eM eaNHON MEeTOANKM B OAHO U TO Xe BPEMS UMK Ha oaHy U Ty xe aaTty. Mpu
3TOM [OOIKHbl ObITb COMOCTaBMMbI €AWHULbI HabniogaeMonm COBOKYMHOCTU
(Henb3s, HaNpMMep, BKNKYaTb B COBOKYMHOCTb 3aBOA M LIEX OPYroro 3aBo-

na).
Buabl ctTatuctnyecknx HabnrogeHun

Ctatnctmyeckne HabnogeHus pasnuyaroTcs No BpeMeHn HabngeHus u
Nno cTeneHu oxeaTta eguHuL, HabngeHns.
1) Mo BpemMeHu HabnoaeHUN:

a) mekywue nn HeripepbieHble HabnwaeHna — BeoyTcs cucTte-
MaTU4YECKM MO Mepe BO3HUKHOBEHUS SIBIEHUI (perncrtpaumst pox-
OEHUN, CMepTeNn, rpaxgaHCKnx 6pakoB, NPOMYCKOB 3aHATUN, y4eT
BblMyCKa NpoayKummn);

6) nepuoduyeckue HabNOEHUS NPOBOAATCS Yepes3 onpeaeneHHble,
0Obl4HO  OAMHAKOBbIE, MPOMEXYTKM BpeMeHU (Y4eT ycrneBaemo-
CTWU CTYAEHTOB NO pe3yfibTaTaM CECCUN, TEXHNYECKOE OCHAaLLeHne
NpeanpuaTU Ha Ha4vano roga, Nepenncb HaceneHus);

B) pa3osbie HabnaeHs npoBogAaTCca No Mepe HagobHocTn (M3yye-

HWe cnpoca Ha ToBap, LWKONbHAs MNepenncb, U3yYeHUe XUIOoro
doHaa).
2) Mo cTteneHun oxBara:

a) crnnowHble HabnogeHna: pernctpauum nognexar Bce eauHULb
COBOKYMHOCTU (Mepenucb HaceneHus, cbop gaHHbIX No npeanpu-
ATUSAM ONS U3yYeHUst NOSNOXKEHUsI B OTpacnn);

6) cnocob ocHosHO20 Maccuea — HabnwgeHWo noaBepraeTcd Ta
YacTb ednHUL, KoTopas BHOCUT HambornbluMi BKNag B M3yyvaemoe
sABrAeHne (Npy n3yyYeHur Npou3BOACTBA KYPUHbIX AWUL, YYUTbIBAOT
AaHHble NTuuedepm M He paccmaTpuBaloT AaHHble NO NOABOPb-
am). Mpu aTom cnocobe BBOAUTCA UEH3 — 3Ha4yeHue npusHaka, or-
paHu4MBalowee eavHuuy HabnwgeHus. Hanpumep, paccmatpu-
BalOT NpeanpmaTus ¢ yucnom pabotHunkos 100 1 bonee;

B) 8blbopoyHOe HabniogeHue NpoBOAUTCA NO YacTu efuHUL, COBO-
KynHOCTW, OTOBpaHHOW B onpeneneHHoM nopsiake, a pesynbraThbl
pacnpoCTPaHATCA Ha BCH COBOKYMHOCTb (M3yYeHMe peunTUuHra
KaHOMAaToB B AenyTtaTbl 4O BblI6oOpoB);

r) MOHo2paghuyeckoe HabnogeHne 3akmnovaeTcs B nogpobHOM onu-
CaHUM omoesibHbIX €ANHUL, COBOKYMHOCTU C LENb YyrnybreHHoro
Nn3y4yeHnsa nx. MaBHy0 porib UrpatoT onucaTenbHble NPU3HAKK: Ka-
4ecTBO, MOBEAEHNE, OpUEHTaUMs, NepcnekTuBbl pasBuTUa U T.4.
Hanpumep, nsydyeHne obpasa >XM3HU CEMbW UMM HECKONbKUX Ce-
men. MoHorpadguyeckoe HabnogeHne ans 60nbLLOM COBOKYMHOCTH
eaNHUL MHOro3aTpaTHO M MO3TOMY HE MPOBOAMTCS.



Popmbl HabGNAEHUN

[ns nayyeHns CTaTUCTUYECKON COBOKYMHOCTU UCMNOSb3YeTCsa of4Ha U3 Tpex
dopM HabnaeHus: HenocpeacTBeHHoe HabnaeHne, JOKyMeHTanbHoOe Ha-
6ntoaeHne n onpoc.

1) HenocpedcmeeHHoe HabngeHne — OCMOTP, NOACYET, B3BELUMBAHUE,
CHATME nokasaHun npubopoB. Cioga OTHOCATCA: y4eT B MarasmHax,
permctpaums UueH, WHBEHTapu3auusd, NnpoBepka Beca pacdacoBaHHOMO
TOBapa, KOHTPOSb Hag, Ka4eCTBOM NPOAYKLNKN, pernctTpaumnsa nokasaHumm
B METEOpPOsIornu.

2) dokymeHmarbHbIU crnocob (om4yem) — UCNOMb3YKTCA OTYETHbIE OOKY-
MEHTbl PasfnU4YHbIX opraHnsauun (pesynbtaTbl ONUCEN N UHBEHTapu3a-
LUK, TeXHUYecKkne nacnopTta, AaHHble OyxranTepckoro yderta, nepe-
OLleHKa OCHOBHbIX (OOHA0B NPeanpuUaTUA N T.4.).

3) Onpoc — nHopmaumio NonyyarT CO CrOB onpaLlnBaeMoro YyeroBeka.
Bo3MOXHbI Tpu Buaa onpoca. IKcrneduyuoHHbIU Onpoc — crneyuarnbHO
NOArOTOBIEHHBIV perncTpaTop 3anonHaeT 6naHkn, OAHOBPEMEHHO KOH-
TponupyeT npaBurbHOCTb OTBeTOB. Cnocob® HagexHbl, HO [opOoro-
crosawmn. lNepenucb HaceneHnsa. KoppecrioHOeHmcKul onpoc — pac-
Cbiflka aHKeT unn GnaHKoB Ha NpeanpusaTUS UK cneuuanbHO noaro-
TOBMEHHbIM MOAAM Ha HUX (M3y4YeHue cnpoca, coumoriormyeckne oob-
cneposaHus). [NpenmyllecTBo — gelleBn3Ha, HeJOCTaTOK — He Bceraja
obecneyvnBaeT xopollee KayecTBO cBefeHun. Camopeaucmpauyusi —
paboTHMKM oOpraHusauuun, MpoBOASLLEN ONPOC, pasfarT OnpocHbIe
NNCTbl UNW aHKeTbl onpalnBaeMbiM NIOASAM U UHCTPYKTUPYIOT uX. [lo-
cne 3arnoflHeHUs UMW CTaTUCTUKM cobupatloT OTBETbl, KOHTPONMpPYS
MNONHOTY N NPaBUSTbHOCTb OTBETOB.

NoaroTtoBKa cTaTUCTUYECKOro HaGnAeHUs 3aKniodaeTcs B cocTasre-
HUW OpPraHM3aLMOHHOIO MaHa, BKNYaLWero cneayroume nyHKTbl:

- Uenb HabrnaeHnsa ¢ onucaHnem obbekTa HabnaeHns U eguHnL,
COBOKYMHOCTH;

- opraHbl HabnwaeHuss — CTaTUCTUKK, COTPYAHVKUA NPennpusTus,
OOKYMEHTbI AaHHbIX N JOKYMEHTbI perucTpaumm n 1.4.;

- Bpemsi HabngeHuss — nepuop, Ce30H, KpuTuyeckas gata — Bpe-
MS1, MO COCTOSIHUIO Ha KoTopoe cobupatoTcsa cBefeHus, (Kputnde-
CKUA MOMEHT — UCMONb3yeTCH Npu Nepennucu HaceneHuns);

- CPOKM HabnogeHus;

- Tepputopus HabrnogeHus — Bce MecTa, rae pacrorioXeHbl eau-
HWULblI COBOKYMHOCTMU;

- nosiHas nporpamma HabnwgeHun.

OcyuwiecTBneHne HabnogeHna — goporocrosilee npegnpustue. Noatomy
nporpaMmma [OfPKHa COCTaBMATbCA C Y4ETOM BblAENEHHbIX CPeaCTB U B CIy-
Yyae HeobxoaMMOCTU cnegyeT pasyMHO YMEHbLUNTb YNCAO eOuHUL, COBOKYM-
HOCTW, He BKMOYaTb HUKAKNX NULLIHUX BOMPOCOB (TUMNAa «Ha BCAKUM CIiy4an»),

8



He BKNYaTb NMOAO3pUTESNbHLIE ANS onpalumBaemMoro Bonpockl. Nporpamma
AO0IMKHa npegycmaTpmBaTb KOHTPOSbHbIE BOMPOCHI.

Cnepyet npenycmoTpeTb ¢popMbl OMeemo8 Ha BOMPOCHI NMporpaMmmbl —
UndpoBble, anbTepHaTUBHbIE, MHOrOBapuvaHTHblE — MEHI0 OTBETOB, U3Me-
HAIOLLMXCA OT Pe3KO OTpuULAaTeSNbHbIX 40 MONOXUTEmNbHbIX. 3afadya onpaluu-
BaeMoro B 9TOM Crlyyae 3akrntodaeTca B Bblbope O4HOro M3 npenrioXeHHbIX
OTBETOB.

N, HakoHey, 06 owmbkax HabnwogeHun. Kak yTBepxgarwT aBTOPUTETHI
cTaTUCTUKN, owubku 6ydym eceeda. BaxHo opraHusoBaTb Hag HUMWU KOH-
TPOSib, BKMNIOYAKOLLMIA NONMHOTY OXBaTa eauHuL, HabngeHWn, NOSHOTY 3anor-
HEeHUs1 JOKYMEHTOB perncrpauum ceegeHnin, NpoBepkKy owmnbok perncTpaumu.
PasnuyatoT aBa Buaa owmnbok. CriyyalHbie (noaudeckue) owmnbKn — B COBO-
KyNHOCTM OHW racaT Apyr Apyra M CyLLECTBEHHO He BRUAIOT Ha pesynbTart.
CucmemamudyecKkue (npedHamepeHHbIe) OWNBKN MOryT CyLLeCTBEHHO WUCKa-
31UTb 06LLYI0 KapTUHY. V3BECTHO, YTO MHOrME NoaN NPUyMeEHbLUIAKT CBOU O0-
XoAdbl, BO3pacT, 3aaBnAT 0 66nben 0CBEAOMIIEHHOCTU B PasfiMyHbIX BO-
npocax, 4Yem 3To eCTb Ha CaMOM Jene.

EcTtecTBeHHO BO3HMKaAeT BONPOC O KOHTPOJie JaHHbIX, KOTOPbIN NPOBOAUT-
CA B ABYX pOpMax: CYETHbIN N NTOTNYECKUN.

CyemHbIl KOHMPOJIb UCNONb3YET XECTKYI0 CBA3b MexXAy NpuaHakamu, Ko-
TOPYH MOXHO NPOBEPUTH C NMOMOLLbIO YeTbIpeX apudMeTUYeCcKnx onepawmmn.
OTa CBA3b OTpaXKaeTcs B 3arofioBkax rpad OTYETHOCTU M NpoBepsieTcs, Ha-
npumep, no npasuny: rpacga C paBHaeTca rpade A, geneHHon Ha rpadyy B.
CYeTHbIN KOHTPOSb UCMONb3YT NPU MPOBEPKE UTOMOBbLIX CYMM.

Jloau4yeckuli KOHMPOsIb YyYUTbIBAET JIOTMYECKME CBA3M MeXay npu3Haka-
Mu. Ecnn, Kk npumepy, nNpu nNepenucu HaceneHnsa OEeTu oKasanucb cTaplle
CBOUX poaMTENEN, 3HauuT, NpU pernctpauum gaHHblx Obina gonylieHa
owmnbka. MOXHO MCMOMb30BaTb TakKXKe MakCMMaribHO U MUHUManbHO BO3-
MOXHble 3HayeHus nNpusHaka. Bpsag nu cTouTb BEpUTb TOMY, YTO B HEKOTO-
POM XO3ANCTBE YPOXaWHOCTb MNWEHULbl OKasanacb paBHOW CTa NATUOECATU
LeHTHepaM C rekrapa.

[ns npoBepkn nony4yeHHoro matepuana HabniogeHus npeaBapuTesibHO
pa3pabaTbiBaeTCca cxema KOHmMpoJsis. Hernb3s NpoM3BoOSibHO BHOCUTbL UCTpaB-
neHus B popmynsp. Heobxogmmo nmbo npoBecT NOBTOpHOE HabnwaeHue,
nnbo cornacoBaTb JaHHblE C NMuaMn, OTBeYaLWMMK 3a MHpopmMaumio.

[MpoBepKkon OaHHbIX U BHECEHMEM B HUX HEOOXOAUMbIX WU3MEHEHWUN 3a-
BepLlaeTCs HayanbHbIN 3Tan cTaTUCTUYECKOro UccrneLoBaHus.

W, cnpaBegnuBoctn paan, B UTore 3amMeTuMm, 4YTO OLMOKM MOryT BO3HU-
KaTb MO BMHE OBOMX Y4YaCTHUKOB HAOMOOEHUS — W CTATUCTUKA, U Habnto-
ngaewmoro!

BeposaTHO, 3Ta Hen3beXHOCTb OWKMOOK B CTaTUCTUKE nodyauna aHrnmm-
ckoro nucatensa [uspasnsa b. (1804 — 1901) 3aasutk: , imetoTca Tpu poga
JDKN — NOXb, Harnasi noXb U cTatucTuka“.



1.5. Ctatucrtunyeckue Tabnuubl

BaxHyto ponib Ha HadanbHOM 3Tane uccrnegoBaHUW urpaeT BOMPOC O
npeacTaBfieHnn CTaTUCTUYECKNX OaHHbIX. Bblaenum Tpu OCHOBHbIX cnocoba:
BKMNIOYEHME OaHHbIX B TEKCT, NpeAcTaBneHne B Tabnuue n rpaduyeckas UH-
TepnpeTauums.

BkrniroyeHue 8 mekcm ynobHO NMpUMEHATb B Criydae Masnoro Konuyectsa
AaHHbIX. Hanpumep, ecnn paccmaTtpmBaeTcd HaceneHue wectn obnacrten
pecnybnukn benapycs.

Ecnn konnyecTBO AaHHbIX OOCTAaTOMHO BENUKO, TO NepeyncrieHme B Tek-
CTe NPUBOAUT K NIIOXOMY BOCMPUATUIO UX, HE TOBOPS YXKE€ O HEBO3MOXKHOCTU
NPOBECTU NpeaBapuUTENbHbIN aHann3 3TUX AaHHbIX. B Takux crnyyasx Hanbo-
nee ynobHon copMon npencTaBfeHns CTaTUCTUYECKUX AaHHbIX SBASAOTCH
mabnuysbl.

Cmamucmuyeckass mabnuuya — 970 ogHa un3 dopMm Haanss0Ho20 npea-
cTaBneHunsa gaHHbIX. B HekoTopbix cnyyasx Tabnuua npegsapsieTcsa obwum
3a20/108KOM, B KOTOPOM OTMEYaeTCs cofdepXaHne ee, MecTo N BpPeMs, K KO-
TOPbLIM OTHOCATCS AdaHHble, U eOuHUUbl U3MEPEHUA, €CliM OHU OAWHAKOBBLI
A1 BCeN COBOKYMHOCTU NPUBOAUMBIX CBeAEHun (CM., Hanpumep, tabnuuy
2.7, rmasa 2). 3aronoBoK MOXHO He MPUBOAUTb, €CIiK U3 TeKcTa N Tabnuubl
SICHO, O YeM naet peyb. Kaxgasa Tabnuua vmeet nognexatlee n ckasyemoe.
lNodnexawum mabnuupsl ABNAOTCA eOUHULbI UNW TPYNNbl €ANHUL, CTaTUCTU-
Yeckon CoBOKYMNHOCTU. Cka3yemoe mabrnuubl oTpaxaeT cBedeHus o noane-
Xalulem, yaule Bcero B KonuyectseHHou dopme. Hanpumep, B Tabnuue 2.7
noanexatiee — YNCno BbI3OBOB CKOPOW MOMOLUM 3@ OOAMH Yac U COOTBETCT-
BEHHO [aHHble nepBoro ctonbua, a ckazyemMoe — CKOSbKo pa3 Habnoganuch
nepevYncneHHble KONM4ecTBa, TO eCTb JaHHbIe BTOPOro crtonbua.

B 3aBucnmoctn ot popmbl nognexawero cratmctmieckme tabnuubl noa-
pasfensaTcs Ha rpocmele, 2pyrnnoebie U KoOMOUHaUUOHHbIE.

B noanexawiem npocmot mabnuybl NepeuncnsaoTcs Bce HabnogasLme-
Csl 3HAa4YEeHUs!, Kak NpaBuo, B Nopsiake Bo3pacTtaHus unn yobiBaHus. Ckasye-
MO€ Npu 3TOM LOSIPKHO coaepXaTb AaHHble MO KaXXAOW eAnHULLE COBOKYIMHO-
ctn. Mo Bnay nognexatlero npocras Tabnuua MoXeT ObiTb K TOMY Xe Ha-
3BaHa riepeyHesol (nepedeHb eguHUL, HabnwaeHus: B Tabnuue 2.6 — 310
3aBobl), XpOHosioeu4eckol (noanexailiee gaHo B BUMAe AaT) U meppumo-
puarnbHbiMu ( B nognexaiwem nepevncnarTca reorpadpuyeckme ob6bekTbl —
CTpaHsbl, ropoga, obnactm n 1.4.).

B epynnoeolu mabnuue nognexaliee nogpasgensercsa Ha rpynnsl no oa-
HOMY MPU3HAaKy, a B CKa3yeMOM YKa3blBaeTCHA YMCIO eAnHuL, B rpynnax B abd-
COSMIOTHBIX eAnHMuax (KOM4ecTBO) UM B OTHOCUTENbHbLIX (YacTn unu npo-
LUeHTbl OT obLwero konnyecTtaa). lNpumepamu rpynnoBbIX Tabnuy 9BnsoTCS,
Hanpumep, Tabnuupl 2.7 n 2.9.

B nognexawem kombuHayuoHHoU mabriuybl COBOKYMHOCTb nogpasaens-
eTcsa Ha rpynnbl No AByM n 6onee npusHakam. B kayectBe npumepa npuse-
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aeM Tabnuuy, 3aMMCTBOBaHHY U3 [1], rae usyvyaemast COBOKYMNMHOCTb — MO-
CTOsIHHOe HaceneHue ropoga CaHkT-lNeTepbypra — nogpasaensartcs no AByM
npu3HaKam: BO3pacTy 1 nony.

Tabnuuya 1.2

YucneHHoCTb NocTosiHHOro HaceneHua CaHkT-MNMeTepbypra
Nno BOo3pacTHbIM rpynnam Ha Ha4yano 1992 r., Tbic. yenoBek

B Tom yucne
[pynnbl HaceneHus Konuyectso
MY>KUMH | XeHWwuH
Monoxe TpyaocnocobHoro 973,1 496,8 476,3
TpynocnocobHble 29422 1473,3 1468,9
Craplue TpyaocnocobHoro 1055,7 280,5 775,2
Bcero 4971,0 2250,6 2720,4

[MpBeaem OCHOBHbIE NpaBunia opopmieHus Tadbnuy,.

B tabnuue He AOMKHO ObITb HU OOHOU nuwHeu nuHuu. Heobxodumo
OTAENATb NUHMEN 3arofioBOK Tabnuubl OT 3arofloBKOB €e rpady, 3arofioBKu
rpad — OT YMCIOBbIX JaHHbIX U B HEKOTOPbLIX CIlydasX — UTOrOBYK CTPOKY.
BepTukanbHble NMHUM MOTyT BbITb, @ MOTYT YaCTUYHO OTCYTCTBOBATb.

3azonoeku rpad HasBaHUA nokasaTenen N eauHUL U3MEPEHUS MULLYTCS
6e3 cokpauweHul, KpoMe obLEenpPUHATLIX (KM, Yen., MnH. py6. n 1.4.). Ecnn
BCE OaHHbIE UMEIOT OOHY U TY Xe eONHULY U3MEPEHUS, TO ee MOXHO yKasaTb
TOJbKO B 3arosioBke t1abdbnuubl.

Mimozoeasi cmpoKka — HWXKHSAS CTpoka. Ho nHorga oHa ctaBuTcA nepBowu,
Korga XoTaT NoAvYepKHYTb MPUOPUTETHYIO 3HAYMMOCTb MTOroB. B aTOoM crniyvae
BO BTOPOW CTPOKe AeriaeTcs 3anncb «B TOM YMCIie» U nocrenyoLlmne CTpoKu
cogepXaT COCTaBIislOLLNE NTOTOBOM CTPOKU — UIIK BCE WS OCHOBHbIE (Hau-
bonee 3Ha4YnMble oN9 JAaHHOIO UCCnegoBaHus).

Llugbposbie OaHHbIe B npeaenax kaxxgoun rpadbl 3anucbiBaldTCA ¢ O4uHa-
KOBOW CTENeHbo TOYHOCTU, NPU 3TOM OAMHAKOBbIE pa3psabl YNCEN pacnona-
raloTca Ha ogHom BepTukanu. Ecnu npu okpyrneHun B npegenax npuHATON
TOYHOCTM NOCMEeAHNAN ocTaBnsemMas undpa okaxeTcss Hynem, To ero obdasa-
TenbHO NUWyT. Hanpumep, npun okpyrieHnn 4o ABYX 3HAKOB MOCHe 3ansiton
yucno 23,197 3anucbiBatoT B Buge 23,20, a He 23,2. Ecnn e 4ncno paBHO
0,0025..., To 3anuceiBatoT 0,00 n 9TO NOHMMAIOT Tak, YTO AAaHHOE 3Ha4YeHue
npu3Haka OTNIMYHO OT Hyns, HO ¢ Bonee BbICOKOW TOYHOCTbIO. B Tabnuue He
AOIMKHO ObITb HM OQHOW MYyCTOM KNeTku. Ecnu nokasatens paBeH Hymo Un
He onpeaerieH, To CTaBUTCS 3HaK «—» (NPOYEpPK); eCcnu AaHHble HEU3BECTHHI,
MALLYT «CBEAEHUN HET» UNU 3HAK «...».
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FMMABA 2
CTATUCTUYECKUE NOKA3ATEIJIN

2.1 CTaTuctTn4eckme nokasarenum m nx KﬂaCCM(bVIKaLIMFI

[ns xapakTepucTuUku rnpusHaka Kaxgon eguHULbl COBOKYMNMHOCTU NPUMEHSIOT
rnokaszamersiu, BepHee cKasaTb cmamucmu4deckue rokazamersnu. N ato He
NPOCTO abCTpaKkTHbIE YMCSa, XapakTepuaytowmne ToNbKo BenuyuuHy. Cmamu-
cmu4yeckul rnokasamersb — 3T0 obobuwatolan xapakTrepuctmka Kakoro-nmbo
CBOWCTBA M3y4YaeMon CTaTUCTUYECKOM COBOKYMHOCTU. PaccmoTpum, Hanpu-
Mep, Takon nokasartenb: B Poccun B 1993 rogy BBeLEHO B 3KCMsyaTauumio
41 880, 2 mbic. M* xwnoii nnowaan. OTMeTUM Ha 3TOM NpUMepe aTpubyThl,
obs3artenbHble A51s BCAKOro nokasarens (cMm. tabnvuy 2.1).

Tabnuya 2.1

KayecTtBeHHas TeppuTtopuanbHble,
KonnyectBeHHasa cTo-
CTOpPOHa, ero oTpacnesble U apy-

o pOHa: 4ncno n eguHUN-
CBOUCTBA, KaTe- rme rpaHuubl 06b-

Bpema: nntepsan
NN MOMEHT Bpe-

Ubl U3MepeHnd MEeHU
ropusa eKta
Beopg »xunon 1993 ron
41 880,2 mbic. M Poccus (c 1.01.93 no
finoliaau 31.12.93)

Kak Buanm, CTaTMCTUYECKUM nokasaTesnb COAepXUT MHopmaunio o Tep-
puTopmarnbeHbIX (OTpacneBblX, BEOOMCTBEHHbIX...) FpaHuuax n o NpuBA3Ke KO
BpeMeHn (MOMEHT unn uHtepsas BpemeHn). Npun otcyTcTBum XoTs 6bl OAHOIO
N3 4veTblpex aTpubyToB fenarwT nokasaTenb 6ecCMbICNeHHbIM. [encTBu-
TeNbHO, B YEM CMbICIT «YKOPOYEHHbIX» nokasartenen: «B 1993 rogy BBeaeHoO
B aKkcnnyatauuio 41 880,2 mesic. M XUMOM nroLaamy» (a rae?) unn «B Poc-
cun BBeLEeHO B akcnnyaTtauuto 41 880,2 meic. M? XXUMOW nnoLaamn» (a korga?
3a Kakoe Bpems?).

[Mpu3Haku cywecTBYyIOT, Aaxe ecnu Ux He nsyvaeT ctaTUCTMKa, a BOT CTa-
TUCTUYECKME MoKas3aTenn — 3To Aetuile ctatuctukn. OTMEeTUM, YTO HEKOTO-
pble nokasatenu MoryT ObiTb HEMMEHOBaHHbIMUW, HAaNpPUMep, Koraa paccmart-
pUBAaOT OTHOLLEHME YaCcTU K LieriloMy, TEMMbl pOCTa UK NPUPOCTa, PasfnyHo-
ro poga UHAOEKCHI.

Ha ogHOM npu3Hake MOXHO MOCTPOUTL HECKONbKO nokasatenewn. lyctb
NpPU3HaK — BO3pacT YerioBeka, a BOT BO3MOXHbIE NoKasaTenu 3Toro npusHa-
Ka:

- cpegHun BO3pactT,

- BO3pacT no uHtepsanam (ot 15 go 20 ner),

- KonuyecTtBo ntogen ctapuwe 50 rner,

- MakcumanbHbIN UM MUHUMarnbHbIN BO3pacT.
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Knaccmtm KauuAa CTaTUCTUYECKUX NOoKasaTenewn

MpuBoanmas Huxe Tabnmua oTpakaeT OCHOBHbIE MOMEHTbI Kraccuduka-
LMW MPU3HAKOB.

Tabnuuya 2.2
. . No oTHOLWEHUIO K
Mo kKayecTBEHHOM Mo KonnyecTBEeHHOMN
. XapakTepusyemomy
CTOPOHE MNoKasaTenen CTOpPOHE MnokasaTtens .
CBOWCTBY
1. NokasaTenn CBONCTB 1. AGCONIOTHbIE 1. Mpamble

2. MNokasaTtenu ctatuctniecknx | 2. OTHocutenbHble | 2. ObpaTtHble
CBOWCTB MaCCOBbIX SBITEHUN U
npoLeccos

PaccmoTtprm nogpobHee.
1. MNMokasaTenu CBONCTB KOHKPETHbIX OO bEKTOB:

a) 9KoHomu4Yeckue — cebecToMmMocTb, 00beM NpoayKuuu, ...

6) democpagpuyeckue — ceepeHnsa no 3AICy, no HapopoHacerne-
HWto, ...
B) MakpO3KOHOMUYECKUE — XapaKTepU3yrT 3KOHOMWKY CTpaHbl B

LesioMm.

2. NokasaTenu cTaTMCTUYECKUX CBOUCTB MACCOBbIX SIBIIEHUA U MPOLIECCOB
— 3TW nokasaTenu MnosnyyarT B pedynbraTte ctatucTudeckon obpaboTku
OAHHbIX:

a) cpegHue BENUYMHDI,
6) nokasaTenu Bapnaumn,
B) CTPYKTYPHbIE MOKasaTenu ...

3. ABCOnIOTHbIE MOKa3aTenu — oTpaxalT CyMMapHble CBOMWCTBa OObekTa
(obLwas Bblpy4ka, BeCb ypoxan, oHA 3apnnaTbl U T.4.).

4. OTHOCUTENbHbIE NoKasaTenu — NonyvatTcs B pesdynbTtate CpaBHEHUS
abcontoTHbIX MNokasaTtenen (cpegHUn ypoxkan, CpenHsiss NpousBoau-
TEeNbHOCTb TPpyAa ...) NN OTHOCUTENbHbIX NokasaTtenen. B nepsom cny-
Yae UX HasblBalOT OTHOCUTESbHLIMM MOKa3aTeNsMn rnepeoao rnopsiodka,
BO BTOPOM — MokKasaTensamu 8bIiCuUX rnopsiOKos.

[Mpy nocTpoeHMM OTHOCUTENbBHLIX MoKasaTtenewn cnegyetr cobniogatb He-
KOTOpble Npasuna:

- B OTHOCUTENbHOM MokasaTtene abcontoTHble nokasaTenv OOMMKHbI BbITb
NOrMYeCcKn CBA3aHbl;

- UcxodHble nokasaTtenu npu CpaBHEHUU UX AOSMKHbI OTNYATLCH TOMNBbKO
oAHUM aTpubyTom;

- cnefyeT yuuTbiBaTb BO3MOXHblEe Npedesibl OTHOCUTENbHbIX MoKasaTe-
new;

- Henb3s cpaBHMBATb NOKa3aTenun ¢ pasHbIMU 3HaKaMu;
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- 3HameHaTenb He A0IMKeH ObiTb 6NM30K K HYIH.
Cucrtembl NnoKkasaTeneu

[MokasaTenn B CTaTUCTUKE NPaKTUYECKU He pacCcMaTpuBalTCA B OONHOY-
Ky. OBbIYHO Yy4MTbIBAIOTCA HECKOSIbKO JIOMMYECKM CBA3AHHLIX Mexay cobown
nokasatenen. Hanpumep, ana nwoboro npegnpuAaTUa BaXKHbIMU ABMNSAKTCSA
abcontoTHble NokasaTenu:

- OCHOBHble npoun3soacTBeHHble poHabl- 300,71 mnpd. pyb.;

cpeaHerogoBasi YUNCNEeHHOCTb pabounx —15,6 mnH. yen.,
o6bem npousseaeHHoW npogykunn — 559,3 mpd. pyo6.

Ha H1ux MoXHO MNOCTPOUTb cneayrwmne OTHOCUTESTbHbIE NOKa3aTesn.

OCHOBHble (POHb
- (bOHOOBOOPYKEHHOCTb paboumnx = =19,24 mbic. pyb. Ha 1yen.;

KONn4ecTBO p860‘-IVIX

0bbeM npoayKLmum
- oHgooToava = = 1,864 py6. Ha 1 py6. OCHOBHbIX (OOHAOB;
OCHOBHbIE CbOH,D,bI

0bbeM nmpoayKumm
- NpoOu3BOAUTENbLHOCTL TpyaAa = = 35,85 mebic. pyb. Ha 1 uen.
YUCNEHHOCTb pa6oqu

HakoHeL, oTMEeTUM OCHOBHbIE d)yHKL(UU rnokaszameneu. rno3HasamersibHasi
— MPpUHATNE peLueHVIVI nponcxoanT Ha OCHOBE aHalin3a CTaTUCTUYeCKUX ro-
KasaTenewn, nponaeaHaucmCKaﬂ — nponaraHga OOCTMXKEHUN.

2.2. CpepHune BeNUYUHLI

[Mpy U3yyeHUn cTaTUCTUKON MacCOBbIX ABNEHU U NPOLIECCOB NepBbIM pe-
3ynbTaToM sBnseTca 6orbloe YMCNOo 3HaYeHnn X, npusHaka X . Pasnuune

9TUX 3HaAYeHUN Ha3bIBAKOT 8apuayueu, a caMn X, - eapuaHmamu. MHoxecT-

BO BCEX BapUaHT XapaKTepu3yeTt He TOJIbKO OTAeJIbHblEe ABMEHNA, HO U BCIO
CTaTUCTUYECKYHO COBOKYIMHOCTb. BrnionHe NoHATHO, 4YTO npn n3y4eHmn rnpum3Ha-
ka X npocMaTpmBaTb DonbLIOEe KONWMYECTBO 3HAYEHUN X, N TPyAHO U He-

ynobHo. NMNoatomy B kayecTBe 06006LLatOLLIEN XapaKTEPUCTUKM paccMaTpuBa-
0T cpefHee 3HayeHue npusHaka, obo3Havaemoe Yepes X . CpedHsis senu4u-
Ha X, 0bobwas ka4yecmeeHHO 0OHOPOOHbIE 3HAYeHUSs rpu3Haka, s18r1i55emcs
muru4deckou XxapakmepucmuKkou rpu3Haka 8 OdaHHoU coeokyrnHocmu. OHa
OTHOCUTCSI K OTHOCUTESbHbLIM MOKa3aTeNsIM.

B 3aBucMmoCTM OT Mpu3Haka mnm oT Habopa CBA3AHHbIX C HUM APYrux
NPU3HaKOB B CTaTUCTUKE paccMaTpuBaeTCsl HECKOMbKO BMAOB CpeaHUX Benu-
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YMH. Bbibop suda cpedHel 8erlu4UHbl KaxOobil pa3 0omkeH bbimb cmpoz2o
obycnosneH. OgnH 13 NPUHUMUMNOB Takoro BbiOOpa CBA3aH C TeEM, YTO npu
3aMeHe ecex eapuaHm X. Ha cpedHee 3Ha4yeHue X He OOJDKeH MeHSIMb-

¢ 06bLeM Hekomopoz2o abcosIroMHO20 fnpu3Haka, ces3aHHo20 ¢ X, unu
0bbem camozo ripusHaka X, ecsiu OH saeriiemcs abconomHbIM rMPU3HaKoM.

CpepHsasa apudmeTnyeckana BefivumHa

MycTb Npu M3y4YeHUU CTaTUCTUYECKOW COBOKYMHOCTM obbema I, TO ecTb
yucna eauHnL B HEW, OTHOCUTENbHO abCOMTHOrO NpuM3Haka X MNony4YeHsbl
BapuaHTbl X; .

CpeldHeli apupmemuyecKkol eerlu4uHoU Ha3sbleaemcsi makoe 3Ha4dyeHue
Xap, MPU 3aMeHe KOMopbIM 8cex 3Ha4eHul X;, CyMMa COBOKYMHO20 Mpu3Ha-

n
Ka He meHsiemcs. To eCcTb, BbIMOSIHAETCA paBeHCTBO Z Xi=n- )?ap' Otcroga

:in :

ap n

X|

B pnanbHenwem npegensl cymmmpoBaHus ansa ygobcerea sanvcu 6yayT onyc-
KaTtbca N byayT obo3HavaTbCa TOMbKO B Criyvasix, Korga B 3TOM MOryT BO3-
HUKHYTb COMHEHUS.

Ecnun BapuaHTbl X; noBTopstotca n; pas (i =1+k,>.n; =n ), To obwas
cymMMa BapuaHT ByfeTt paBHa Y n;X;, a cpedHss apudmeTnyeckas 3anu-
LeTcsa B BUOe cpedHeu 838eUeHHOU

_2Xn X _2xn
ap. 83s. Zni ) ap. 83s. n .

X
Uucna n; HasbiBalOTCA yacmomamu BapuvaHT X; UK B 3TOW dopmyne ux

eecamu.
B kayecTBe BecoB MOryT BbICTYMNaTb N 3HAYEHUA fi HEKOTOPOro rnpum3Ha-

Ka, NOrMYeckn CBSA3aHHOIo C paccmaTpvBaeMbiM NpusHakoM. B aTom cnyyae
NMPUMEHSIIOT hopMyny

IR
ap.ess. — .
>
PaccMOTPUM MPUMEp OTbICKaHUSI CPEAHEN YPOXKANHOCTH B TPEX KOMX03aXx,

€CNnn ANa Kaxgoro M3 HUX M3BECTHa YypPOXaWHOCTb M Nnowagb, C KOTOPOW
6bIn cobpaH ypoxan:

X

15



Tabnuuya 2.3

YpoxanHocTb, U/2a Mnowagpp, ea PacueTHas
Konxosbl
X f. rpadpa X f;
1 40 30 1200
2 45 20 900
3 60 10 600
Bcero — 60 2700

B kayecTBe BeCOB paccMOTpMM MroLwiagn, ¢ NOMOLLbIO KOTOPbIX Hangem
odwmn  ypoxan. Torga, cornacHo nocnegHen opmyne, Mnonyyum
% _ in fi _ 2700

ap.e3e zfi 60
ypOXXanHOCTb Ha obwyto nnowaab 45y / ea-60 ea =2700 4 W, Kak BUOAUM,
obLee konn4ecTBO abCoOMOTHOrO Npu3Haka (obLNM ypoxxamn) CoOXxpaHuocs.

=45 (y/ea). Ona npoBepkn YMHOXWUM CpPeaHIo

CBouncTBa cpeaHen apudmMeTUYeCKomn

1. Cymma omkrnoHeHuUU eapuaHm om cpedHel apugmemu4yeckol pasHa
HYyIH0.
[encTBuTENbHO, YYNTbIBASA, YTO MOCTOSHHYIO BENTMYMHY MOXHO BbIHOCUTb

n
338 3HaK CymMMbl, @ Y. l=n, nonywm Y (Xj —Xgp )= 2 X — Y Xgp =

=NXgp — Xgp d1= NXgp —NXgp =0.

2. Cymma keaOpamoe OmK/IoOHeHUU 8apuaHm om cpedHeu apughmemudye-
CKOU 8erludUHbI 518515emcs HauMeHbuwel Mo cpaBHeHUK ¢ cyMMoU Kealdpa-
moe omkrioHeHuUU ux om tobo2o dpy2020 yucha.

HencrteutenbHo, NycTb a — nboe gencreutenbHoe vncno. PaccmoTpum

byHkUMIO W (@ 3 D (X —a) 2 1 Hanpem TouKy SKCTpeMyMma, Ofsi Yero mpous-
BOAHYIO MO a NpUpaBHSAEM K HYITO

w@=>2x-a-(-1)=0= >k -a=0= dYx,->a=0 =
2 Xi _
n

> Xx; —na=0,0Tkyaa a= X,, — TO4YKa MUHUMYMA.

ap

3. Ecnu ece sapuaHmbl yMHOXUMb Ha OOHO U MO e 4ucrio, mo CpeOHSsIs
apugbmemudeckasi yMHOXUMCS Ha 3mo 4ucrio.
[MyCcTb € — NOCTOAHHOE YKncro. Toraa
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4. Ecnu kaxOyro eapuaHmy U3MeHUMb Ha OOHO U MO Xe Yucro, mo U
CpedHsisi apughmemuyeckasi USMeHUMCs Ha 3mo yucio X +d =X +d.

O606LLas TpeTbe 1 YeTBepTOE CBOMCTBA, NonyuMM cx +d =cX +d .

5. Ecnu seca f, ymHOXumb unu pasdenums Ha 0OHO U MO Xe Yucso, mo

CPEOHSISI apubMmemuyeckasi 838eWIEHHas1 He U3MEHUMCH.
[lencTBuTEnNBLHO,

> x (f; C)_ c2 X fi
Sftc o cdf

cnonb3yst 3T0 CBOMCTBO, MOXHO He yKasblBaTb abCONIOTHbIE BENTMYUHDI
nnowanen B paCCMOTPEHHOM paHee rnpumepe, a paccmaTpmBaTtb UX 4acTu B
obwen nnowaan, Hanpumep, B npoueHTax. [Npn aTtom B KadyecTBe obbema
n npuHumaetca 100 %.

=X.

Cpe.qH;m reomeTpunyeckKasi BeJimnimHa

PaccmoTpum npumep: LieHa ToBapa yBenuyuniach B nepsbii pa3 B 3 pasa,
a BO BTOpOW pa3 B 2 pa3a, TO eCTb BCEro 3a ABa pa3a LeHa ysBenuyumnach B
6 pas. Bo ckonbko pa3 B cpegHeM yBenudmBanach ueHa Tosapa? Ecnu B Ka-
YecTBe CpeAHEro yBEnn4eHsi paccMoTpeTb X,, =(2+3):2 =2.5, T0 yBe-

nuyeHve 3a ABa pasa byget paBHo 2.5-2.5 =6.25, 1o ecTb obuwee yBenu-
YyeHne He coxpaHunocb. Kak Buaum, cpeaHsas apudpmetTnyeckasa BenmymHa B
9TOM Crly4ae He roguTcs.

Moctynum no-gpyromy. [ycTb a — nepBOHavarnbHas LeHa ToBapa. Toraa
nocre AByX yBENIMYEHUN OHA CTaHeT paBHon 2-3a. W nyctb X - cpeaHee

yBenuyeHne, Torga nocne [AByX YBENIMYEHUW OHa CTaHeT paBHOM
X-Xa=Xx2a. /cxoos n3 cchopMynmMpOBaHHOrO paHee NpuHUMNa Anst co-
XpaHeHus obwez20 YyBenUYEeHWs, [OOSMKHO BbINOSMHATLCSA  PaBEHCTBO
x2a=2 -3a, oTkyga X = J2.3~2.45. 3amMeTumM, 4YTO B 3TOM Npumepe co-
XpaHsieTcst nponsBeaeHme X 2 =2 -3.

B obuwem cnyyae, ecnv TpebyeTcss coXpaHUTb MPOU3BEAEHWUE [10SI0XU-
mesibHbIX BapUaHT, NpUXoasaT K cpedHell 2eoMempuvyeckoli BeNNYMHE:

X" =X Xy .o X, , OTKYAA

)zanM :Q/X:L 'X2 '...'Xn .

CpeaHss ceomempuyeckasl 8386eUieHHasi UMeeT Bu,

ny

Y _nlyMm n
Xeeome3eew—\/xl XS X
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rae n=ny +nN, +...+n,. Tak 6GbINO Obl, HANpMUMep, B Criy4ae, ecrnv yeBenu4ye-
HWe B X; pas nosTopsanockb n; pas (i =1+Kk).

Cpe,EI,HFIFI KBagpatTu4veckasa u cpeagHssA Ky6VI‘-IeCKa$| BeJINYUNHbI

C,OG@HFIFI KeaapamuquKaﬂ eeJlud4UuHa CcoxXxpaHAaAeT CyMMYy KBagpaTtoB Bapu-

aHT x12 +x§ +...+xr2] =nx?2. OTclona

_ \/xlz+x§+...+xr2] _\/inz
n

Xxe = n
nnw
2 2 2 2
5 _ xR xsfy ot xpfy [ X0
K6 s3sel fl+fp +...+ 1, 3f,

roe f, —Beca BapuwaHT X; (i=1, 2,..., n).

PaccmoTpum npumep. MNycTb nmetoTca Tpyu KBagpaTHbIX y4acTka CO CTO-
poHamu 100, 200 n 300 m. HYemy paBHa cpeHsas gnuvHa yyacTtka? U onsartb
cCpeaHss apudmeTnyeckas X,, = (100 + 200 +300) : 3 =200m He nogxo-
AUT, TaK kak obwaa nnowanb Ttorga 6yaer paBHa 3-)_(a2p_ =120000 M2, a
peanbHO OHa paBHa 10000+40000+90000 = 140000 m®. MO3TOMY HYXHO
paccMoOTpeTb paBeHCTBO 3- x2 =1002 + 2002 + 3002, OTKy4a nony4um
_ 1002 +2007 + 3002
Xyg = 3

AHamnorn4yHo, nNpu YCrnoBumM COXpPaHeHUs obuier cymMmmbl Kyb6oB BapuaHT
BO3HUKAET CpedHsIs Kybudeckas geriuduHa

3,,3 3 3
%/xl + X5 +...+ Xp, :%/ZXi
n

n

~ 216 M.

)_(Ky6 -

XPf + X3t + .+ X5f, a4 S X3,
f+f +...+1, > fi

CpeAaHsaa rapMoHnyecKkas BenmimHa

)_(Ky6 esgew — ?\’/

OTa cpeaHss coxpaHseT CyMMy BENUYUH, 0bpaTHbIX BapuaHTaMm:
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1 1
> —=n-= (i=1+n) . OTcloaa Nony4arT CPeOHIO 2apPMOHUYECKYIO 8e-
X; X
JIUYUHY
_ n _ > f;
Xaapm. = 1 N Xeapm. eseew. = i
= Ji
z Xi 2z X;

roe f, -BecaBapmaHT X; (i=1,2,...,n).

[MpuBenem npumep. ABTOMaLLMHA NepeBo3una rpy3 U3 nyHkta A B NyHKT
B co ckopocTtbto 40 km/4ac, a obpaTHO MOPOXHSAKOM exana CO CKOPOCTbH
60 km/4ac. KakoBa cpedHsas CKOPOCTb MalUMHbl HA BCEM MYyTU criegoBaHua?
[MycTb paccTosaHne Mexay NyHKTamu paBHO S, a cpedHsas CKOpoCTb — X . To-
roa, ucxogs ua Toro, YTo Npu e3fe Co cpeHen CKOPOCTb AOIMKHO coxpa-

HUTbCS obulee BpeMA OABMXKEHUA, NoJTy4nM paBeHCTBO g = % + %, OTKyda
X

_ 2
X :ﬁ:48 KM/4ac . Kak BUOMM, CpefHAs CKOPOCTb MocyYMTaHa Kak

40 " 60
CpeaHssi rapMoHMYecKas.
A nogowna 6kl cpegHsas apnudmMmeTnyeckasd cKopocTb, paBHas (40 + 60 ) :
2 = 50 km / 4yac ? HeT, TaK kak, Hanpumep npu S = 96 KM pearnbHOe BpPeEMS
ABMKeHUsa paBHo 96:40 + 96:60 = 4 yac, a npn cpegHen apndomMeTUYECKON
2-96
ckopocth — ——— = 3,84 yac, TO eCTb, HapyLleH NPUHLMN CoOXpaHeHnsa 06-

wero BpemeHwn. Kcrtatu, ona cpegHem rapMOHMYECKOM CKOPOCTM MOMyYuM

obuLee Bpems ©_ 4 yac . ObLiee BpeMs COXpaHUIIOCh.

O6bpatum BHMMaHME elle Ha OAWH BaXHbIM dakT. NpumeHeHne Buaa
cpeaHen BENMUYUHLI CYLLLECTBEHHO 3aBUCUT OT COMYTCTBYHOLLMX abCOSMOTHbIX
BENMYMH. [lecTBUTENBHO, ecnn Obl B NpMMepe O CpeaHen YpoXXamHOCTU U3
NyHKTa «cpeaHdasa apudpmeTndeckas BenmumHay 6oinim 6bl AaHbl He nnowaau,
a ypoxau konxosos 1200 y, 900 y n 600 y, TO HamM NPULLIIOCb COXPaHATb

1200 900 600 2700
o6LLy0 nnowaab U UcxoauTb U3 paBeHCTBA + + =,

45 60 X
Kygoa cpeaHsas OXXaMHOCTb, paBHas X = 2700 =45 y/ea
YR CPERRAA yp P 1200 900 600 !
40 45 60

ULLLETCS YXKe KaK CPeaHssl rapMOHUYecKasl.

OTMeTUM 06N haKT: MeXay CPedHUMU BerMuMHamu, BblMUCIIEHHbLIMU
AN OfHOrO U TOrO XX€ MHOXEeCTBa BapwuaHT, BbINOMHAETCA 1pasusio Maxo-
paHmHocmu:
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X eapm S X 2e0m <X apuugpm <X Keadp <X Kyb -

[Mpn aTOM BCe OHM ByayT paBHbI Mexay cobor TOMbKO B Crydae paBeHCTBa
BCEX BapuaHT 1 6yayT pasnnyHbl, ecnn NHaMBUAYyanbHble 3HA4YEHUSA NpU3Ha-
Ka BapbupyloT. [TOHATHO, YTO 3TO NPaBUNO MOXHO UCMOMb30BaTb B KOPLICT-
HbIX Liensix.

Mpumep n3 Enuceeson [1]. CtaTuCTMKa MOXET B 3aBUCUMOCTM OT Ha-
CTPOEHMSA U XKeNaHUsA «3HaToKa» NMBO «yToNUTbY, NMNBO «BbIPYYMTLY CTyOEH-
Ta, NOSTyYMBLLEro Ha ceccum oueHkn 2 n 5 (npu natnbansHom cucteme). Ka-
KOB ero cpeaHun 6ann?

Ecnu cyantb no cpegHen apudmeTnyeckon, pasHon 3,5, TO OH BMNOSHe
ycnesawLwmnmn ctygeHT. Ho ecnu gekaH xenaeT «yTOMUTb» HECYaCTHOro CTy-

_ 2 20
AEHTa W BbIYUCIUT CPELHIO FAPMOHUYECKYIO X ,qn,, = T 1 77 2.86, 10
7_'_7
2 5
N B CpefHeM CTyAeHT OCTaeTcs OBOEYHUKOM, He AOTAHYBLUMM [0 TPOMKW.

OpHako CTy,D,queCKMVI KOMUTET MOXET BO3pa3nTb AeKaHy W npeacraBUTb

3 3
CpenHIol0 KyOMYecKyto BENMUMHY X, 5 = 32 ;5 =3/66.5 ~ 4.05. CTyneHT

yXXe BbIrMAOUT «XOPOLUMCTOM» U AaXe MOXET NpeTeHaoBaTb Ha CTUNEHAUHO!
N TonbKo B crniyvae, ecnu cTyaeHT «nposanun 6bl» oba ak3ameHa, ctaTtu-
CTuKa bbina 6bl He B cMnax NMOMOYb: YBbl, BCE CpefHMe U3 ABYX 4BOEK PaBHbl
BCe Ton xe aBouke! Kak TyT He BCnoMHUTbL [n3paans.
A, HakoHeL, OTMETUM OOHY BaXKHYIO CTOPOHY cpefHen BenuyuHbl. CyTb B
TOM, YTO 3HAYeHMe CTaTUCTUYECKOro rNpusHaka npeacraBnaeTca B BUAe CyM-
Mbl X; =C+ 4;, rae ¢ — NocTosiHHOe 3Ha4veHue, obycnoBneHHoe obLen 3a-

KOHOMEPHOCTbIO Afsl BCEX €OUHUL, COBOKYMHOCTU (OXMOaemoe 3HadyeHue no
TexHonoruu npouecca), a A; — OTKINOHEHME OT C , UHAUBUAYaNbHOE ANS

KaXXQon eauHULbI COBOKYNMHOCTU M BO3HMKalLlee 3a CYeT BIUAHUS Ha Hee
clny4yaunHbIX pakTopoB. B Takom cnyyae

)?:in ZZ(C+Ai):nc+2Ai et A
n n

Kak Bngum, B cpegHen coxpaHsaeTcda cnaraemoe c , oTpaxatollee 3ako-
HOMEPHOCTb, @ YCPeAHATCA cnyyanHble «nomexm». Ynucna A4; moryT 6biTb

NONIOXKUTENBbHBIMU N OTpUUAaTENbHbIMK, MO3TOMY MPU OCPEOHEHUN OHU B3a-
MMHO norawatTcsa. CornacHo 3akoHy 6onblunx yucen, Yyem 6onble o6bLEM
COBOKYMHOCTU, TEM B DOnbLUEN Mepe NPOoSIBAISIETCA 3TO B3auMonoralleHune u
TeMm B DonbLUEN Mepe CpeaHss BenMyMHa oTpaxaeT 3aKOHOMEPHOCTb cTaTu-
CTUYECKOW COBOKYMHOCTH.
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2.3. Bapwmauumsa maccoBbIX ABNeHUN

B kakom-TO cmbicne, paccMmaTpvMBaeMble B AarbHENLWIEM nokKasaTenu siB-
NATCA TakKe CPeaHUMN BENMYMHAMN U C Pa3HbIX CTOPOH OTpaXakT TO He-
obxoaumoe, 4TO NpUcyLle CTaTUCTUYECKOM COBOKYNHOCTWU. [Ns nayyeHmsa ux
HaM NpPUAETCS NO3HAKOMUTBLCS C TakKMM MOHATUEM KaK eapuayusi Macco8biX
s8r1eHul.

Bapuauyuel 3Ha4YeHUU rpu3HaKka 8 CO80KYNMHOCMU Ha3blgaemcs passiudue
€20 3HayeHul y pa3HbiX eOUHUL COBOKYrnHocmu 8 OOUH U mom Xe rnepuoo
unu MoMeHmM 8peMeHU.

He cnegyeTt nytatb Bapuauuio ¢ UISMEHEHNEM MPU3HAKa Y OAHOW N TOW Xe
€4NHULIbI COBOKYMHOCTUN C TEYEHMEM BPEMEHMU (B 3TOM Crlydae roBopsT o ou-
HaMmuKke, 0 4eM pedb byaeTt noa3xe). Hanpumep, B 1995 rogy 3aBogbl Npons-
BESNM NPOAYKLUMIO HA CyMMBbI:

Tabnuua 2.4
1 3aBog 2 3aBof 3 3aBof
40 mnpd. pyb. 33 mnpd. pyeb. 45 mnpd. pyb.

3T AaHHble rOBOPAT 0 8apuayuu, a AaHHbIE MO NPON3BOACTBY NPOAYKLMM
Ha nepBoM 3aBofe (cmoTpute Tabnuuy 2.5) oTpaxatT GuHaMuKy npolecca.

Tabnuya 2.5

1993 rop 1994 rop 1995 rop
36 mnpd. pyo. 39 mrnpd. pyb. 40 mnpd. pyb.

1 3aBof

Cmamucmudeckum psidom pacripedesieHUsi Has3blBaeTCA COBOKYMHOCTb
BapuWaHT UKW COBOKYMHOCTb BapMaHT C UX YacTOTaMu, PacrnofioXXeHHbIX B MO-
pagke Bo3pacTaHus unu yboiBaHus. Bo BTOpomM crnyvyae roBopsT O cepyrinu-
po8aHHbIX 0aHHbIX. BapuaunoHHbIN psag ewe HasbliBatloT pssdom pacripederie-
HUS.

B crtatuctuke paccmatpuBaloT Tpy QOPMbl BapUaUMOHHbLIX PSOOB: paH-
JKUPOBAHHbIU, OUCKPEeMHbIU U UHMepsarsibHbIl pAabl.

PaHxupoeaHHbIli psd (Tabn. 2.6) npea-
cTaBnsieT cobon nepeyeHb enHIL, COBO- Tabnuua 2.6
KYNMHOCTW, PacnosioXXeHHbIX B NOpsiAKe BO3-

pacTaHus (ybbiBaHMS) 3HAYEHUN n3y4aemo- rponsaeneHias
MpegnpuaTtue npoaykums,
ro npusHaka. PaccMoTpeHHble paHee fOaH- mapd. py6
Hble Mo TpeM 3aBodaM, paHXMPOBaHHbIE MO 2 sason 33
KOMMYECTBY MPOW3BEAEHHOW MPOAYKUMM, [~ 1 oo - 40
CTaHOBATCH PaHXVPOBaHHbIM PAAOM. 3 3aBon 45

OOGbIYHO Takue psAabl paccMaTpPUBaKTCH
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A51s1 COBOKYNHOCTEN Manoro obbema 1. Tabnuuya 2.7
LuckpemHsbili eapualUoHHbIU ps0 —

9TO nepedeHb HabnagaeLlmxcs BapnaHT PacnpepeneHne BbI3oBOB ckopow no-

X; U ux konumyects n; (f; ), Ha3biBaeMbIX moLun

o 3a OQUH 4Yac B TeYeHue S CyToK
yacmomou nosABreHna BapWaHTbl X

(Tabn.2.7). O6o3HayeHne f; npoucxo-| Yvcno BbizoBoB | KonnyecTso Habnio-
OWUT OT aHrmuiAckoro crioea frequency —| 3@ OAMH Yac, X; | AGHWHNCNA BbI3O-
yactoTa. Takue psiabl BO3HWKAIOT, Koraa BOB, f;
yacTo Habnogaembiii NPU3HaK NPUHU- 0 36
MaeT Hebonblioe KONMMYecTBO MOBTO- ; gg
psloWKnXcs 3HavyeHun. B Ttakom cnydae 3 12
MMeeT CMbICIT KaXJoe 3Ha4yeHue cBa3aTh 4 4
C YacTOTOW. 5 3

Ona HenpepbiBHO20 rMpu3Haka B 6 1
COBOKYMHOCTSAX GonbluMX 06beMOB, Kak Bcero n=120

npaBmno, HabnoJalTcAa HeNoBTOPSIOWMECA WM PeaKo NOBTOPSIOLLMECS
3HaveHus BapuaHT. B aTom cnyyae cTpoaT uHmepsasnbHoe pacrnpedesneHue.
[ns 3T0ro HaxoAAT Xmin U Xmax — HavMeHblUee W Hanbonbliee 3HaYeHus

BapnaHT U NPOMEXYTOK Mexay HUMU pa36I/IBaIOT Ha K WHTEepBasioB 1 noa-
CUMTbIBAKOT UHMepe8alsibHble Yacmomabl n; (I =1+ k), TO €CTb YNCI10 BaApPUaHT,

nonasLUMX B KaXabl nHTepBan pasbuenus. Mpu atom D n; = n— obbem co-

BOKYNHOCTU. COBOKYNMHOCMb UHMEP8anos pa3bueHusi, PacrosloXeHHbIX 8
nopsidke go3pacmaHusi, U UX UHMepe8asibHbIX 4acmom Ha3bleaemcsi UHmep-
gasnbHbIM pacrnpedeneHuem. OTMETUM, YTO UHTEepBarbl Ha3bIBAIOT elle UH-
mepsanamu 2pynruposKU.

NHTepBanbl pasbueHns NpUHATO 06o- Tabnuua 2.8

3HavaTb (a;_1, a;),1=1+k, npuyem
@, a) P O6was cxema MHTepBanbLHOro pac-

ag = Xmin» @k = Xmax- Kak npasuno, npeaeneHuns
paccmaTpuBaloT WHTepBanbl paBHOW

AnvHel. Ecnn npu nofcyeTe HacToT He- | 1| 1y renpan, Cepeantbl |, rora
KOTOpble BapuaHTbl COBMAagaloT C rpa- (@ a ) [TTOPRATOB
HULENn OBYX UHTepBanoB, TO MO paHee Xi
YCTAHOBMEHHON [OrOBOPEHHOCTN MX |1 2 3 4
OTHOCAT NUBO K npefwecTByOLLEMY

L] (ag; &) X1 Ny
WHTepBany, nunbo K nocneaywLemy
WHTepBany. B uHTepBanbHOM pacripe- |2 (a; @) X2 Ny
oeneHun oTMevaloT cepeauHy kaxagoro |3 | (a,; az) X3 Ny
nHtepsana X; (i =1+Kk) wn 3ameHsoT
BCe BapuaHTbl i — Toro uHTepeana Ha | K | (@x_1; @) Xk Ny
X; € d4actoton n;. T.e. nony4aiot

B r

ANCKpeTHoe pacnpeenexve (X;; n;), cero n

| =1k, c KOTOpbIM B AanbHenwemM paboTatoT Ang pacyeTta pasnmyHoro po-
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Aa nokasatenen. OkasblBaeTcsl, YTO TaKoW nepexod npu AoctaToyHo 60rb-
LLOM 0ObeME CTaTUCTUYECKON COBOKYMHOCTU U ONTUMAribHOM YUCNE WUHTEp-
BasfioB rpynnupoBKM NPaKTUYECKM HE BNUSAET Ha nokasatenu. B Tabnuue 2.8
MHTEepBanbHOE pacnpeaenieHne — COBOKYMHOCTb cTonoduos 2 un 4, a ctonbupl
3 n4 — COOTBETCTBYIOLLEE eMy OUCKPETHOE pacnpeneneHume.

A, HakOHeL, CKONbKO MHTepBarnoB crieayeT BbldopaTb? OkasbiBaeTCs, YTO Npu
AOCTaTOYHO 6onblNX OObemMax COBOKYMHOCTU YMCIIO MX BbIMUCAAOT MO
¢gopmyrne Cmepoxeca

k~1+3,322-1g n,

rae n — o6beM COBOKYMHOCTU, U MOCHe 3TOoro onpeaenseTca 0iuHa uHmep-
gasna no opmyne:

h = Xmax — Xmin
k
MoxHo NMPUMEHNTb N OPYIrylo CXemMy NnocTtpoeHunda nHTepBasioB, B KOTOpOl7I
CHaudana no cbopmyne CTemeeca onpegendeTcda ariMHa nHTepBarnna.

Xmax ~ Xmin

T1+3322-1gn’

h
a nocrie 3Toro nonaralT  a; = Xpmin — a, =ag+h, a, =a; +h, n TaK

Aanee, rnoka HekoTopoe a, He npeB3017|,u,eT Xmax -

3ameyaHue. B ctatnctuke COBOKYNHOCTWU, 0OBbeM KOTOpPbIX MeHbLune 30,
cuuTaroTca manbimu, npu odoveme mexagy 30 u 50 - cpegHumK, a npu 00b-
emMe 6ornbwe 100 — 6onbwnMn. AHanM3 COBOKYNHOCTEN BOMbLINX U MarnbiX
00BbEMOB CYLIECTBEHHO pasnuyaeTcd, a ANs cpedHUX COBOKYNHOCTEW BO3-
MOXHO NpuMeHeHne obenx MeToauk.

PaccmoTtpum npumep. lyctb cpean 143 xo03aMcTB 06nactM HauMeHb-
Lasa ypoXXanHOCTb 3€PHOBOW KyIbTypbl OKa3anacb paBHOW 10,6 u/ea, a
Hanbonbwas — 53,2 y/2a. Toraa k ~1-3,322 -1g143 = 8,16 . Tak kaK 4Mcrno
rpynn uenoe, ToO MOXHO noctponts 8 unu 9 nHtepsanos. Bobibepem 65m-
Xanwee 3HayeHne 8. Torga h = (53,2 — 10, 6) : 8 = 5,325. Npun okpyrneHum
cnegyet npubasndaTb eAnHULY K MocregHeMy coxpaHseMomy 3Haky. B Ha-
wem cnydyae nonoxmm h = 54 y/ea. lNpn 3TOM MakcumanbHoe 3HayeHue
BOWAET B BOCbMOW MHTepBan (Tabn. 2.9).

A ecnu oKpyrnaTb NO NpasunamMm matematuku, 1o npu h = 5,3 y/ea obwasd
AnvHa BocbMn nHTepBanosB (5,3 -8 =42,4) 6ygeT MeHblle AfMHbI UHTEPBa-
na Bapuauuu npusHaka 53,2 -10,6 =42,6 n mMakcumarnbHoOe 3HayYeHue He
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Tabnuya 2.9

PacnpeneneHue xo3sMCcTB 06M1acTn No ypoxXanHoOCTU 3epHOBOW KyNbTypbl

B 198_ roay
pynnbl XO35ACTB CepeguHbl H Pac4yeTHble
g aKormeHHble | YCNoBHbIe
Ne | N0 ypoXxanHocTu, Y1cno xo-|MHTepBarnos, rpagbl
. YyacToTbl BapuaHTbI
n/n Wea 39cTB N; we N U a2
a,_| — a e i i i i (Ui n;
1 2 3 4 5 6 7 8
1 10,6 — 16,0 5 13,3 5 -7 -35 | 105
2 16,0 -21,4 9 18,7 14 -5 —45 | 225
3 21,4 - 26,8 21 24,1 35 -3 -63 | 189
4 26.8 - 32,2 40 29,5 75 -1 —40 | 40
5 32,2-37,6 27 34,9 102 1 27 27
6 37,6 —43,0 21 40,3 123 3 63 | 189
7 43,0 - 48,4 15 45,7 138 5 75 375
8 48,4 — 53,8 5 51,1 143 7 35 | 245
MTtoro n=143 0 17 1290

BOMAET B BoCbMOM MHTepBan. MNMpuaetca obasnsaTb elle 1 AEBATbIN UHTEpP-
Barn, 6bITb MOXKET, TONbKO M3-3a O4HOW BapuaHThbI.
PesynbTaTbl rpynnMpoBKn npeacTtaBneHbl B Tabnvue 2.9 ( ctonbubl 2 u 3).

2.4. TeomeTpuyeckoe n3obpaxeHme BapmaLUoOHHbIX PAAOB

[nsa 6onbluen HarnagHoOCTU psabl pacnpeneneHns NHTEPNPEeTUPYoT reo-

40—

30

f. (yactora)

__MOMMIOH

|
]
]
|
|
|
|
]
] ]
| |
20 X X
| |
| |
] ]
] ]
| |
10+ 1 1 1
| | |
| | |
] ] ]
] ] ] ] X|
0 1 2 3 4 5 6 Yucno
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BbI30OBOB B 4acC

MeTPpU4YeCKM B [OBYMEPHOM CUC-
Teme koopauHat. C aTon uenbto
ONs OUCKPEeTHOro psga Ha ocu
abcuncc oTknagbiBalOT 3HAYEHUS
BapvaHT X;, a No ocu opauHat

cOoOTBeTCTBYOLWME YacToThl f;
nnn n;. 3atem Toukn (X;,f;) no-

cnefoBaTernibHO COEOUHAT OT-
pe3kamu npsambix. [lonyyeHHas
nomMaHas  NnUHUA HasbiBaeTcs
rnosiu2oHoM ( OT rpey. «rnonuy» —
MHOro, «roH» — yrosn). Ha 4epTe-
Xe TMOCTPOeH MOMUroH pacnpe-
OeneHns BbI30OBOB CKOPOM MoO-
mMowm (Tabn. 2.7). dopma nonwu-
roHa nossoriseT BblABUraTb u-



noTesy o0 BUAe pacnpegerieHns paccmaTtpmuBaemMoro rnpusHaka.
B Hawewm cnyyae oH HanoMuHaeT MHOroyrosbHUK pacnpegeneHus Nyaccona,
N3y4aemMoro B TEOPUN BEPOSATHOCTEN U MATEMATUYECKON CTaTUCTUKE.

[Mpn n3obpaxkeHnn MHTEpBaNbLHOrO BapMauuoHHOro psaa Ha ocu abeumce
OTKMNagblBaOT MHTEpBasibl FPYNMMPOBKN U Ha KaXXOOM U3 HUX CTPOAT NPsMO-
YronbHWK C BbICOTOW, paBHOW MHTepBanbHOW YacTtoTe. [lonyyatoT cTonbuko-
BYIO AmMarpamMmmy, HasblBaeMyo aucmozpamMmol (OT rpey. cnoea «a2ucmoc» -
TKaHb, CTPOEHHME).

Ha 4epTexe wnsobpaxeHa ructorpamma pacnpegeneHusi Xo3snucTtB no
YPOXXanHOCTU 3epHOBOW KynbTypbl (Tabn. 2.9). Ee dopma nokasbiBaeT xa-
pakTepHble ONA MHOMMX MPU3HAKOB OCODEHHOCTU: Yalle BCTpedatoTcs cpea-
HWe MO BenuYMHe 3HAYeHUS YPOXamHOCTU U pexe KpanHue, TO eCTb DOonb-
lMe n manble ypoxanHocTu. NonyveHHasa ructorpamma 6nuska no opme K
YHKUMM MNIIOTHOCTU HOpManbHOro pacnpegeneHvd. [okasaHo, 4TO HOp-
ManbHoOe pacrnpefeneHve BO3HMKaeT Torda, Korga Ha Bapuauuio npusHaka

Nj Ymcno xosancTts
40 —
'McTorpamma
30 |
|
|
|
|
|
|
20 1
|
|
|
|
|
|
10 !
|
|
|
l ~
! YpOoXanHOCTb
5 5 R B8 9 &8 &5 9 X ylea
(o)) o B~ (o] N (o] o £~ 0]

Mo

BNnaeT 60nbLLIOEe YUCIO CJ'Iy‘-IaI;IHbIX CpaBHUTEIIbHO PaBHO3HA4YHbIX CbaKTO-
poB U HA OOUH N3 HAX HE NMEET npeoGna,u,arou.l,ero 3Ha4YeHnA.

KymynsaTtuBHoe pacnpepeneHue

HakonneHHou yacmomou Ny Ha3blBaeTCA KONMYECTBO BapuaHT, He

npesocxoadlnmx 4Ymcrna Xx. Ecnn nocne rpynnmMpoBKn Mbl 3HaeM TOJIbKO WUH-
TepBalibHOE pacnpeaeneHune, n Het MH(bOpMaLI,I/IM 0 HabnaaBLIMXCA 3HaYe-
HUAX MNMpu3Haka, TO TOYHO onpeaendrTcAa 3Ha4eHnda n, Ha KOHuaX UHTepBa-
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nos. [o ornpegeneHno cH1NTaroT nXO =0, TaK KaKk HeT BapuWaHT, MeHbLUNX

Xog. ECnn X = X1, HaKonmneHHas YactoTa coBnagaeT C YacTOTOW NepBOro UH-
Tepsana, To ectb N, =n;. Ecnn X =X,, TO crneayeT nocuuTaTb BCe Bapu-

aHTbI NEPBOTO W BTOPOTO MHTEPBAnoB 1 Ny, =M +ny. Mocne atoro onpeae-
nsem Ny, =Ny +Ny +N3 U Tak Aanee. B koHUe nocriefHero uHTepsana no-

Ny4MM Ny =3 Xy =N. [N BHYTPEHHNX TOYEK MHTEPBANoB rpynnupoBKM

MPUHATO YCMOBHO CYUTaTb, YTO Ny WU3MEHSAETCHA NIMHEMHO OT ero 3Ha4eHus
Ha NeBOM KOHLle WHTepBasia O 3HadYeHus Ha npaBoOM KOHue. [padmyecku
Ana vHtepsana (Xj_p, X;) 9TO COOTBETCTBYET PacCMOTPEHWUI0 OTpe3Ka nps-
MOV, coeuHsIoLEen ToUkM (Xjg, Ny, ) N (X, Ny ). paduk nomaHon nu-

HUW KyMYNATUBHOIO pacnpeieneHuns HasblBaeTCcs KyMysigmou. 3aMeTuMm, 4To
nHorga TpebyeTcsa paccMoTpeTb «obpaTHOE» HaKOoMfeHue 4acToT, aHaro-
MYHOE PacCMOTPEHHOMY Bbllle, HO HaYMHaLWeecs C MakCMMarbHOro 3Ha-
YeHUs1 NpM3HaKa 1 yBenuumnBaroLeecs nNpu ABMKEHUN BNEBO, TO €CTb Hakan-
NMBaKOTCA BapuaHTbl « HE MeHbLUME, YeM X ». [paduk Takoro pacnpegene-
HWA Ha3blBaeTCH o2ueoU.

Ymcno xo3ancTse
n;
150 —

: A

Kymynsita

YpoXKanHOCTb
X U/ea

8'eg




n.
mersibHble Yacmombl WK 4Yyacmocmu W; = —I, Bbipaxarowne aoJsin 4actoT
n

B obuieM obbeme COBOKYMHOCTU, UMM OHU Xe, BblpaXKeHHble B MpoueHTax
YMHOXEHMEM 4acToCTen Ha CTO npoueHToB. B cuny ceBouctea 5, cpeaHsad
apumeTndeckas BennUMHaA B I3TOM Crlyyae BbluMcnsieTca no dopmyne
X =YX -w;,rae >w; =1 (vnn 100 % nNpun NPOLEEHTHOM BbIPAXXEHNN 4aCTO-
cTen). 3aMeTnM, YTO OTHOCUTESbHbIE YacTOTbl MOXHO MPUMEHATb AN Bbl-
YUCNEHUA MHOTUX OPYITMX CTaTUCTUYECKMX NOKa3aTenen.

Pag yactocten MCNONb3yOT B CUTyauun, korga obuwmmn obbem ctatuctm-
YeCKOWM COBOKYMHOCTW OYEeHb BENWK, a TakkKe Koraa TpebyeTca npoBecTu
CpaBHEHME NO O4HOMY 1 TOMY K€ NPU3HaKY ANs pa3HbIX COBOKYMHOCTEN.

[MpuMeHeHMe 4YacTocTen NMO3BONSIET He packpbiBaTb abCOMIOTHLIX Benu-
4YnH. Kak npaBmno, 4acToCTU BblpaXalT B NPOLEHTaX.

A, HakoHeL, B cuUny pasHbIX NPUYMH NPUXOAMUTCS UMETb Oeno ¢ Bapuaum-
OHHbIMW pPsiAaMu C HepaBHbIMW MHTepBanamu. Torga Ang ConoCTaBUMOCTHU
4acTOT WK 4YacToCcTen MX NPUBOAAT K eauMHUUE MHTepBana, nepexogs K
rnrnomdocmu pacrpedeneHus:

fi’:f—' nnn w; :&,
| |
roe f HasbiBaeTcs abcosrromHoOU M710MHOCMbBIO B i-OM UHTEpBare AJSIMHOK
h,, a w;- omHocumernsHas nIomHocme pacnpegeneHvs B i-om nHTepsane.

2.5. CTpPYKTypHble XapaKTepUCTUKU BapUaLUOHHbIX pSOoB

OcHoBHOU cmpyKmypHoOU XxapakKmepucmuKkou eapuauyuoHHO20 psida sie-
nisemcsi cpedHsss apugpmemuyeckasi, NPU BbIYNCNEHUN KOTOPOM MUCMNOMb3yeT-
Cs BCA MHGopMaunsa ob n3yyaemom CTaTUCTUYECKOW COBOKYMHOCTU. NS UH-
TepBasibHOro pacrnpefeneHnsi, Korga Heu3BEeCTHbl KOHKpPETHble 3Ha4yeHus
npu3Haka, cpeaHas apumeTnyeckas BefriminHa BbIYUCIAETCA KaK B3BELUEH-
Has C MUCNONb3OBaHMEM CepeauvH MHTEepBasioB N MNPUMNUCAHHbIX UM WHTEp-
BasibHbIX YacToT. B psge «PacnpeneneHne xo3ancTs...» (Tabn. 2.9) nonyymum

13,3-5+18,7-9+24,1-21+...+51,1-5
143

X = =32,52 y/ea.

Kpome TOro, nopow Bo3HMKaeT He0H6XO0AUMOCTb paccMaTpuBaTb Takue rnoka-
3aTenu, kak moda n meoduaHa.

Moda Mo p[ns QUCKpeTHOro BapuaunoHHOro psga onpenensieTca Kak Ba-
puaHTa, nMmerwas Hanbonbwyo vactoTy. Ona psaga «BbizoBbl ckopon no-
mowm» Mo =1 (tabn. 2.7). [0na nHTepBanbHOro psga ¢ paBHbIMU MHTEpPBa-
namMmm aTOT nokasaTtesib BbluncnseTca no gopmyrne:
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fMo B fMo—l

(fmo = fvo—1) + (Fmo — Tmos1)

rae Xo — Havano modasnbHO20 UHMepsarsa, UMeLLero MakcumanbHyo
vyactoty fy,;
fwo_1 — YacToTa npeamoparnbHOro MHTepsana (NpeaLecTBYoLWEero Mo-
AanbHOMY);
fuorr — YacToTa nocTtmogarnbHOro MHTepsana (crnegyroLlero 3a mMo-
AanbHbIM);

h - anvHa nHTepsana.
B pape (tabn. 2.9): x, =26,84;, h=54,; f,, =40, fy,1 =21,
40 -21

Mo =26,84 +5,4 - ~ 30,05 y/ea.
(40 - 21) + (40 - 27)

MeduaHa Me penut COBOKYNMHOCTb Ha [BE paBHbIE MO KONMYECTBY Bapu-
aHT YacTu. B paHXnpoBaHHOM psie C HEYETHbIM YNCNOM BapuaHT MeanaHoun
ABNAETCA CpeaHAda no nopsaaky sapuaHta. Ecnm x;: 1,3; 2,1; 2,7; 2,9; 4,1,
5,7, 6,1, To Me = 2,9. Ecnu xe psag uMeeT YeTHOe YMUCINO YNEHOB, TO B Ka-
yecTBe MeauaHbl 6epyT cpegHee apuPmMeTndeckoe ABYX CPpeaHUX BapuaHT.
Ana paga x;:1,3; 2,1; 2,7, 2,9; 4,1; 5,7 vmeem Me = (2,7+2,9) : 2 =
2,8. [Ina gnckpeTHoro BapuaumMoHHOro psga yaobHo mcnonb3oBaTb HaKOM-
neHHble YyacToTbl. Hanpumep, B pacnpegeneHunm

Tabnuya 2.10

X, 2.1 3,1 4,5 4,9
n; 5 6 8 1
n, 5 11 19 20

obbem coBokynHocTn =20, n: 2 =10, TO eCcTb CpeaHNMMN ABNAOTCA Oecs-
Tas n oguHHaguarTas BapuaHTa n obe oHu paBHbl 3,1, crnegoBaTtenbHo, Me =
3,1. [nsg oTbickaHWA MeauaHbl MHTEpPBanbHOro BapuaLMOHHOIo psga cHadva-
na onpenenswT MeanaHHbIN UHTepBan, coaepXxallmMin CpeaHIo BapuaHTy, a
3aTeM NPUMEHSIOT popMyIy:

> f

TI - fI\’/Ie—l

Me :XMe + h .
fve
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rae  Xye — Haydalno meanaHHoro MHTepsaria C YacToTomn fMe;
fl\’/le—l — HaKorJjieHHada 4actota Ao Havalla meamMaHHOro MHTtepBarsa,

h — AnuHa nHTepsana rpynnupoBKu;
Y f, =n — obbem CTaTUCTUYECKON COBOKYMHOCTW.

B page «PacnpegeneHune xo3ancts ...» (Tabn. 2.9) cpefHss BapuaHTta
MMeeT HOMep 721 NpUHAANIEXUT UHTepBany C Havanom 26,8, Mmerowem
4yacToTy, paBHYyto 40, a HakornneHHas 4o Hero Yactota pasHa 35. [lonyymnm

Me=268+54--2  ~317.
40

OTmMeTnMm, 4YTO pacCMOTpPeHHbIe 3[4eCb NoKasaTenn HasblBalT 1oKa3ame-
namu yeHmpa pacrpedesieHusi. OCHOBHOM XapaKTepUCTUKOM LieHTpa pacnpe-
AeneHnsa cuntTaeTcsl cpeaHaa apudmeTmyeckas BennunHa, O4HaKko, B HEKO-
TOPbIX Cryyasix B Ka4ecTBe LEeHTpa CyLLEeCTBEHHEE UCMOSb30BaTb MOA4Y Uin
MeauaHy. Hanpumep, B CTaTUCTMYECKOM KOHTPOSE KadecTBa MpoayKuuu
ny4yuwe nonb3oBaTbCA MeAnaHoMW, KoTopasi He YyBCTBUTENbHA K KpaWHUM 3Ha-
YEeHUSIM KOHTPOSibHOM Npobbl. A Moda NpPUMMEHSIETCS MpU M3ydYeHun chnpoca
HaceneHMsa Ha ToOBapbl, KOrga BaXXHO 3apaHee 3HaTb, YTO MOJSib3yeTCcs Hau-
BGonbLUMM CNPOCOM.

B cMMMeTpuuHbIX pagax moga, MeauaHa un cpefHsst apudmeTtmnyeckasd
paBHOMNpaBHbl, Tak Kak Me = Mo = X. OTO paBEeHCTBO HapyLlaeTcs B acuMm-
MeTPUYECKUX psagax, HO NpU 3TOM MeLuaHa HaxoOuUTCs MeXay MOOOoM U
cpegHen apugpmMmeTnyeckon BeNMYNHON:

Mo<Me<x wm Mo<Me<X.

MMeHHO no3ToMy MeauaHa 4acTo sBhsdeTca NpeanodTUTENbHbIM NokKasaTte-
fiemM UeHTpa pacnpeaeneHus.

[Ons 6onee nogpobHOro N3yyYeHust CTPYKTYpbl COBOKYNMHOCTU paccMaTpuBaroT
keapmunu Q;(i=1, 2, 3), pasbuBatoLLine ee Ha YeTblpe paBHbIE MO KONNYECT-
BY BapuaHT YacTu. To eCTb, YeTBEPTb BapmnaHT He npeBocxoaaT Qi, YeTBepPTb
BapuaHT nexut mexagy Qi n Q,, ewe 4YetBepTb Mexay Q. n Qz, N BapuaHTbl
nocnegHen 4eTBepPTU HE MeHbLUe, YeM Qz. [nsa nHTepBanbHOro pacnpeae-
neHus nx HaxogaT no doopmMyram, aHanorndHblM opmMmyne MegmaHbl Hernpe-
PbIBHOIO pacnpeneneHus

4 Q1-1

231,

4 B féZ_l

Q1:XQl+h' f QZZXQ2+h

le sz
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82%

4 B f(,?3_1

Q3:XQ3+h‘ f
Q3

OueBngHO, BTOpPOM KBapTWUNb paBeH MeamaHe. [MoaTomy paccMoTpum Ha-
XOXOeHne nepBoro M TpeTbero KBapTunenm gna psapa «PacnpeneneHve xo-
391UCTB...». Imeem n : 4 = 35,75, cnegoBaTtesibHO (CM. HaKOMfEeHHbIe YacTo-
Tbl B Tabn. 2.9), Hayano nHTepBana, cogepXallero nepsbi KBapTWUib, €CTb
26,8 n fo =40, fg 4 =35 a (3n:4) =107,25, noatomy 37,6 — Ha4ano uH-

TepBana, cogepxallero TpeTum KBapTuib, W st =21, fég_l =102 . Takum
obpasom, nonyymm

245 _ 35
Q, =26,8+5,4 -4T = 26,90 uy/za,

3143
Q,=376+54 2 =389 u/ea

ToT (pakT, 4TO paccTosHMe MeXxay nepBbiM KBapTUNEM W MeanaHowm
MEHbLLUE PacCTOAHUSA MeXOy MeauMaHOW M TpeTbMM KBapTurem, roBOpUT O
TOM, YTO B LEHTpasnbHOW YacTu pacnpeaeneHna HabngaeTcs acuMmeTpus.
JTO 3aMeTHO 1 Ha ructorpamme (cTp. 25).

MoHO paccmaTpuBaTb pa3bueHne Ha NATb paBHbIX YacTeNn K8UHMUISIMU,
Ha gecatb — deyusissMu, Ha CTo — nepueHmunsamu. PopmMynbl, NO KOTOPbIM
BbIMMCNAKTCA 3TW NoKasaTenun, aHanornyHbl oopmynam KBapTunen.

2.6. lokasaTtenu pasmepa U UHTEHCUBHOCTU Bapuauum
AGconTHbIE NoKa3aTenu
[MpocTenwnm nokasatenem ABMSETCS padmax eapuauyuu
R = Xmax ~ Xmin
paBHbI ANMHE NHTepBana Bapuauun. OgHako 3TOT NokasaTesnb He oTpaxaeT
B3aUMHOro pacrnosfioXeHNa BapuaHT BHYTPWU OTpes3ka Bapuauuun. [na xapak-

TEPUCTUKN CUMbl BapuaLMu eCTECTBEHHO Y4YuTbiBaTb BCe 3HayeHus. MOoXHO
b0 Bbl PACCMOTPETL BCEBO3MOXHbIE  OTKITOHEHUS X; — X BapuaHT apyr

OoT Apyra, HO UX KOJIN4eCTBO paBHO YUCITY coyeTaHun no gega n3 obbema co-
BOKYMHOCTU, N NpU CpaBHUTESTIbHO HebonbliOM O0b6bemMe B NATbAECAT eaAnHuL
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MpuLLINOCh Bbl y4ecTb CZ, =1225 TaKkux OTKNOHeHwii. MoaTomy B cTaTi-

CTUKe paccMaTpuBaloT cpedHee OTKINOHeHWe BapuaHT OT cpeaHeln apudme-
TUYECKOW BENUYUHBI. HOo cymma Takux OTKIMOHEHWIA, B CUMY NepBOro CBOWCTBA
cpeaHel apudMeTUYECKON BENMUYMHBI, paBHa Hyno. MoaToMy npeanaraeTcs
paccMoTpeTb cpedHuUll MOOyrib OMKIIOHEHUU Unu cpedHee NUHeliHoe omKiio-
HeHue

ZZ\xi —)?\’

n

a

a ana pacnpegeneHna ¢ secamm — cpedHee 838€UIEHHOE JIUHEUHOE OMKIIO-
HeHue

2[xi —X|-fi 112436 _

a=
X 143

7,86 .

30eCb BblYUCNEHO 3HAYeHWe cpefHero Moayns Anga pacnpeneneHus, pac-
CMOTPEHHOro B Tabn. 2.9.

OTOT MNoKasaTenb AOBOJSIbHO MPOCT B BbIYMCIIEHUNAX, HO HeyaobeH B Oarnb-
HEeNLWNX NPUMEHEHNSAX B CUMY «MIOXMX» CBOWCTB moayns. B kauyectse gpy-
ron XapakTepuCTUKM paccMmaTpuBaloT cpedHee kKeadpamu4yecKoe OMmKIIOHe-
Hue (CKO), obo3Hayaemoe marnomn rpedeckon OykBon curmMa o UNuM marnom
natuHckon s (oT «the standard deviaition» — cmaHOapmHoe OMKIIOHeHuUe,
COKpaLLEHHO «S.d» nnu NpocTo «S» — 0B03Ha4YeHne, NPUMEHAEMOE B aHrmo-
A3bIYHbIX KOMMbITEPHbLIX NPOrpaMmmax):

Pxi - x)?

Onda paHXXnpoBaHHOIo psAaga

717

> (% - >_<)2 i

o= 0514 ANCKPETHOIro Unnm nHTepBasibHOro psaga.

2.f

CKO no BenununHe Bcerga Gosnblle cpegHero Moayrnsi OTKNOHeHWn. 3a
9TanoH NpuHMMaeTcsa BenNnunHa o . a ~ 1,2, Habnogaemasa gns psiaos, 4ocC-
TaTo4yHo GNM3KMX K HOpManbHOMY pacnpeaeneHnto. Ecnu oTHoweHne o: a
okasblBaeTcsl 6osnblue, TO 3TO CBMAETENbCTBYET O «3aCOPEHHOCTU» COBO-
KYNHOCTU 9fieMeHTaMu, HEOAHOPOAHLIMU C OCHOBHOW Maccon. N yem 6onb-
LLIe 3TO OTHOLWIEHNe, Tem BorblLue Takad «3aCoOPEHHOCTbY.

KBagpat CKO HasbiBaeTca ducriepcuel
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22X —Y)Z 22X —X)Z -fi _

o =—- Wwmn o =

n > f,

Hapsgy ¢ CKO gucnepcua (D(x) — ewe ogHo obo3HadeHue) sBrseTtcd
BaXHbIM MoKa3aTenieM CTaTUCTUYEeCKOro pacnpegeneHus n, kpome Toro, Ln-
POKO MPUMEHSAETCH BO MHOMMX APYrMx BONpocax CTaTUCTUYECKUX UccnenoBa-
HWUIA, O KOTOPbLIX Mbl Bydem roBopuTb Huxe. A cenvac pacCMOTPUM HEKOTO-
pble CBONCTBA €e.

1. D(x+c)=D(x) (c—koHcTaHTa) = oO(x+cC)=0(X).

2. D(c-x)=c?-D(x) = olcx)=c-o(x).

Opyrumn cnosamu, gobaBneHMe KO BCEM BapuvaHTaM OOHOMO M TOro Xe
yucrna He meHdaeT aucnepcuto n CKO, a yMHOXEHME Ha OOHO M TO Xe YUCIIO
yBenuuuBaeT aucnepcuio B ¢ pas, a CKO —B ¢ pas.

3. [lNonesHas dopmyna gucnepcnmn (0COBEHHO ONst «PYYHbIX» BblYUCHIE-
HWI) Nony4YyaeTca NpPOCTbIMWN NPeobpas3oBaHUSAMMU:

2 _ 26 %)’ :Z(X?—in-ﬂfz):ZX?_z Y.in +Z>_<2.
n

n n n n

MepBoe cnaraemoe npeacTaBnseT coboi cpeaHee 3HaveHve KBaapaToB Ba-

punaHT (roBopAT — cpedHuUl Keadpam rpu3dHaka) w 0603HavaeTcs
2
_ X
x? = L% , BO BTOPOM crnaraemom gpobb ecTb cpeaHsasa apudmMeTunyeckas
n

BefnYMHa, a Z)‘(2 =n-x? , TaK KaKk BCe criaraemble oguHaKoBbl (KBagpat

cpedHei), a cymmupoBaHue BegeTca oT 1 go n.  [Moatomy

02 =x% —2X-X +X%. OKoH4YaTenbHO Monyyaem Tak Ha3bIBAEMYIO 8hIYLC-

iumernbHyo ¢hopMyrly ouCnepcun

2 _ 2 _ 2 )%:inz _[in)z’

Os =X =X wnm o
n n

TO €CTb Aucnepcuss — 3710 cpedHss keadpama rnpusHaka 6e3 keadpama

cpeoHed.
PaccMOTpeHHble CBOMCTBaA NO3BONSAOT AOCTATOYHO FIErKO BbIYMCNATL ANUC-
X; —C
Mepcuio C NMOMOLLLIO YC/I08HbIX 8apuaHm U, = 'T yOoOOHbIX B NpUMeEHe-

HUWK Ona paaos C paBHbIMU MHTeEpBaramMmn Ui ¢ paBHOOTCTOALLMMUN BapUaH-
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tamn. Ortcroga x; =h-u; +c. Torga, B cuny nepBoro u BTOPOro CBOWCTB
aucrnepcun n 4eTBepTOro CBOWCTBA CpeaHen apudMETUYECKON BESTUYUHLI,
nonyymm X =h-u+c, a sz =h? -D(u). Ecnu yncno BapuaHT B pacnpege-
NEHNUN HeYyeTHOo, TO B kayectBe h BbIbMpaloT AnMHY MHTEpBana B MHTEpP-

BaNbHOM pacnpeneneHum Unm pacctTosiHie Mexay COCeAHUMU BapuaHTaMu B
LMCKPETHOM pacnpefenieHun, a B Ka4eCTBE C — CPELHIO BapuaHTy X;. To-

roa YCroBHble BapuaHTbl OyayT npuvHMMaTb BecbMa YAoOOHble 3HaYeHUs
.—2,-1,0,1,2,..., rge 0 cooTBeTCTBYeT BbiOpaHHOW cpeaHen BapuaHTe. Ec-

NN K€ YMCIO BapuaHT YETHO, TO B Ka4YecTBe C BblbupaloT cpeagHee apudme-
TUYEeCKoe OBYX CpeAHMX BapuaHT, KOTOPOE B Cllydae MHTepBanbHOro pacnpe-
AeneHusi, oMeBMOHO, coBnagaeT ¢ obuwen rpaHmuen AByx cpeaHnx MHTepBa-
noB, a B KayecTBe h — MOfIOBMHY ANWHbI MHTEPBana M1 nosioBUHY paccTosi-
HUA MexXay cocefHUMU BapuvaHTamMu. Torga ycrioBHble BapuaHTbl NPUMYT
3HayeHnsa ...,—5,-3,-1,1,3,5,.... B oboux cnyyasix aTo Hebonbline uenble

3Ha4yeHunA, yﬂ,06HbIe Jaxke and yCTtHoro cyera.

B npumepe «PacnpegeneHue xo3sucTs...» (Tabn. 2.9) uncno nHTepsanos
yeTHoe. [lonoBuMHa AONWHBLI WHTepBana paBHa 5,4 :2 =2,7. [llonoxum

. —32,2 _
u, = X'? Torma no paHHbiM  Tabnuubl u =17/143 =0,119 n
o/ =%—(0,119)2 =9,007 . W n3 Toro, uto  X; =2,7 -u; +32,2, Nony4mm

2,7-0,119 + 32,2 = 32,521, 02 =2,7%.9.007 = 65,661 "

i =
o, =+/65,661 = 8,103

OTmeTnM, 4TO UCNosib30BaHWE YCITOBHbIX BapuaHT BecbMa y4obHo, Koraa
n3yvyaembl NMpusHak NpuHMMaeT Oosbline 3HaYeHUdA, Tak Kak npu 3TOM Cy-
LLIECTBEHHO YMEHbLUATCA TPYAOEMKOCTb pacyeToB M MOrpeLlHOCTU BblYUC-
NeHuN.

KoHe4HO, KTO-TO BO3pasuT, 3a4eM HyXHbl YCITOBHblE BapuaHTbl, eCrnn Aoc-
TaTO4YHO HabpaTb fJaHHble B Excel un yepes cekyHObl nonyyntb Tpebyemblie
BeNMyuMHbl. HO Bedb YenoBek, Hay4YMBLUMNCA €34UTb Ha MallnHe N Jaxe 4To-
TO 3HawoWwmn 06 ee yCcTpoMCTBe, B Criydae MOSIOMKU BbIHYXOEH UaTh K cre-
LUanmcTy — YenoBeky, KOTOPbIN 3HAeT MallUHY He TOMbKO YMO3PUTENBbHO, HO
n «npowynan» ee pykamu. Tak n 3gecb. Ecnu Bbl XOTUTE No3HaTb CTaTUCTU-
Ky, MOMIE€3HO CuYMTaTb «BPYYHYIO», W YCMNOBHbIE BapuaHTbl CbIrpaldT CBOK
ponb.

XapakTepucTMKon cunbl Bapuaumm B LEHTparibHOMW 4acTu COBOKYMHOCTU
ABISeTCA cpedHee K8apmuisibHOe paccmosiHue

g Qs —Me)+(Me-Q))_ Qs -Q
2 2
paBHOE cpegHemy apuMeTU4yecKoMy [OfWH LieHTpanbHbIX KBapPTUITbHbIX
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WHTEepBaros. ans «Pacnpenenenus XO3SMCTB...» (Tabn. 2.9)
q= (38,95 —26,90): 2 =6,02 y / ea. Cuna Bapuauum B LEHTPanbHON 4YacTu
COBOKYMHOCTM B OCHOBHOM MeEHbLLIE Bapnauum BO BCEN COBOKYMHOCTU. C 3TUM

¢bakTOM CBA3bIBAKOT MNokKasaTesnb OTHOLIEHUA CpedHero Moaysns K cpegHemy
KBapTUIIbHOMY paccTosiHM a: q =7,86 : 6,02 =1,27 . bn1u3ocTb 3TOro noka-

3aTens K eavHuLUe roBopuT O HEOOMbLIOM PasnuUyMu CuUnbl Bapuauum B LiEH-
TpanbHOWM YacT COBOKYMHOCTU M Ha ee nepudepun. Bonblune 3Ha4yeHUs oT-
HOLUEHMSA a: (| roBOPAT O crnabo BapbupyloleMm «saape» (Manoe paccesHue)

N CUNBbHOM PacCesiHUM OKPYXKEHUSA «siapay.
OTHOCUTenbHbIe NOKa3aTenu Bapuauum

HadHem c npoctoro npumepa. [ise cosokynHoctn 9, 10, 11 n 999, 1000,
1001. nga obenx U3 HUX pasmax Bapuaumm paBeH 2, cpegHUin Moayb OTKII0-
HeHnn paBeH 2/3 n CKO paseH 1. MoXxHO nn roBopuTb 06 0guMHAKOBOW curne
Bapuaunmn B 3TUX COBOKYNHOCTAX? [MpeacrtaBum cebe, 4TO 3TO AoxoAbl Npea-
cTaBuTenen Asyx rpynn HaceneHusi. CoBepLleHHO OYEBMOHO, YTO N3MEHEHME
Aoxoda Ha ogHy eauHULY B NepBOW rpyrne oLlyLlaeTcs 3Ha4YnuTeSIbHEN, YeM
BO BTOpou. lNponcxoauT aTO M3-3a CyLLECTBEHHOW pasHULbl 3HAYEHUN Mnpu-
3Haka W1, B YaCTHOCTU, CPeaHNX BENUYMH B 3TUX COBOKYMHOCTAX. OTO oAgHa n3
cuTyauun, korga BO3HMKAeT HeobXxoaMMOCTb CpaBHEHUS abCOMIOTHLIX MOKa-
3aTtenemn co cpeaHen BenMYnNHoOWN.

OmHocumeribHbIe rokaszamesiu eapuayuu crnyxaT He TONbKO AN OLEHKU
WHTEHCUBHOCTUM Bapuauuu, HO U ONS CPaBHEHUS ee B pasfnyHbIX COBOKYIMHO-
CTAX, a TakkKe AN CpaBHEHUs Cunbl Bapuaumm pasnuyHblix npusHakoB. OHU
npeacTasnaoT coOboN OTHOLLEHNE PACCMOTPEHHBIX paHee abCOoMOTHbLIX MOKa-
3aTtenen K cpegHen apndMeTUYeCKon BENNYMHE nNpusHaka:

1. p=R:X — omHocumernbHbIlU pa3max eapuayuu,
2. m=a:X — omHocumesibHoe OMKIIOHeHUe Mo MoOYIIH;
V=0:.:X — KoaghopuyueHm sapuayuu nian omHocumersibHoe Kkeao-
pamu4yecKkoe OMmKIIOHEHUe;
4. d=q:X — omHocumesibHoe KeapmuJsibHO€e paccmosiHUe.

B npumepe n3 tabn. 2.9 atn nokasatenu 6yayT UMeTb 3HAYEHUS:
0=43,2 : 32,52 =1,328 nnn 132,8 %; m =7,86 : 32,52 = 0,242 vinn 24,2 %:
v=28,103:32,52 =0,249 nnnm 24,9 %: d =6,02 : 32,52 =0,185 wunu 18,5 %.

O 4yeM roBopAT 3TK 3Ha4YeHna? Ecnu, kak B Hawem cny4dae, pedb naet ob
OTAENbHO B3ATOM MpPU3HaKe, TO AS1 XapaKTepUCTUKMN CTENEHN MHTEHCUBHO-
CTW Bapuauum MOXHO MNPUMEHUTb HapabOTaHHble MPAKTUKOW 3TanoHbl. K
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NpUMepy, €Crn COBOKYMHOCTb XO3SANCTB OTHOCUTCHA K OOHOMY NPUPOAHOMY
PEervoHy, To eapuauusi oLeHMBaeTcsa Kak crabasi, ecnn v <10 %, Kak yme-

peHHasa npn 10 % < v < 25 % u KaK cunbHas npu v > 25 %. B Hawewm npu-

Mepe, UCXoasa U3 3Toro, Bapuawumo MOXHO CYMTaTb YMEPEHHOMN.

Kpome aToro, paccmaTtpuBaloT elle OAuH nokasaTeflb — 0OHOPOOHOCMb
COBOKYMHOCTU. [Npu KoapdpuumeHTe Bapmauum meHolie 33% oHa cumTaeTcd
O4HOPOAHOM AN pacnpeneneHnin, 6rmMs3knx K HopmasnbHomy. B Hawwem npu-
Mepe COBOKYMHOCTb OAHOPOAHA.

Mpn n3yyeHnn OByx COBOKYMHOCTEW UMM OBYX MPU3HAKOB CpaBHEHWE CO-
OTBETCTBYIOLMX OTHOCUTESbHbLIX NOKasaTesrien No3BonseT genaTtb BbIBOAbI O
bonee cnabon MHTEHCUMBHOCTW Bapuauuu, ecnn nokasaTenb MeEHbLUe, WUIun
Bbonee cunbHOM, ecnv NokasaTtenb 6onbLue.

OTMEeTUM, YTO MOXHO paccuyMTaTb NpeaenbHO BO3MOXHbIE 3HAYEHUSA pac-
CMOTPEHHbLIX OTHOCUTENbHbLIX MOKa3aTenen Bapuvauum B 3aBMCUMOCTU OT

2
obbemMa COBOKYNMHOCTU N. BOT OHW: Opax =N, Mypay =2 ——, Viyax = VN —1.
n

B Hawem npumepe npu N =143 nonyYMMm Mg =2 —% =1,986,

Pmax =143 | Vyax =143 -1 =11,916. lpeacrasnaeT nHtepec [onsa dak-
TUYeCKOoro nokasartens oT npefenbHO BO3MOXHOro nokasartens. Hanpumep,
MOXHO CpaBHMBAaTb Takue AOMu Npu U3y4yeHum COBOKYMNMHOCTEN pasHbiX obbe-
mMoB. K TOMy e, cpaBHeHMe pearnbHblX WU NpefenbHblX rnokasartenen gaet
BO3MOXHOCTb OOHapPY>XUTb OLLUMOKM pacyeTos.

2.7. MomeHTbI. [Moka3aTenu hopmbl pacnpegeneHus

L[eHmpaflebIM MOMEHMOM K-20 I'IOpFIOKa Ha3blBaeTcd Benn4inHa

> (x —>_<)k > (x f)k i _

==~ " 1N B3BELLUEHHAA = -
Hy n M SF,
> (% —X)

n
cpegHen apudmeTnyeckor BenninHel. MoMeHT BTOporo nopsaka, 0MeBUaHO,

> (%, —Y)Z 2

coBrnagaeT c gucrnepcuen 4, ==-——-=0°. Crepyrowmini MOMEHT

> (i _)?)3

TpeTbEero nopsgka Y =—————— B OTIIM4Me OT ANCNEPCUN COXPaHAET
n

MomeHT nepBoro nopagka [y = =0 B cuny NepBoro cCBOMCTBa

3HaKN OTKIMOHEHUN, N B OTNU4YNE OT MOMEHTA nepBoro nopdaaka B HECMMMET-
PUYHBbIX pacrnpeaeneHnax Ky6bl oTpumuaTesribHbIX OTKITOHEHUIN He rnorallarTcsd
Ky6aMVI NONOXUTENbHbLIX OTKNOHEeHMW. Ha aTom NOCTPOEH [rioKazameJsib
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acummempuu, XapaKTepM3nyLLl,Ml7l cteneHb HeCMMMEeTPUYHOCTU paccMaTtTpu-
BaeMoro pacnpeaneneHun4.

Oenenve Ha CKO B kybe He TONMbKO HOPMUPYET (/3 MO BEMUYMHE, HO U fe-
naeT rokazamesi acUMMempPUU BENUYUHOW, HE UMEIOLLEeN pa3mMepHOCTH,
Tak Kak U 0° W /3 UMeloT Pa3MepHOCTb, paBHYo KyBy pasmepHOCTH pac-

cMaTpuBaeMoro rnpusHaka.

Ecnn As <0, ToO acuMMeTpusi Ha3biBaeTCs J/I€80CMOPOHHEU, NPU 3TOM
cpenHaa apndmeTnyeckaa BenndmHa nexunT fiesee moabl, a ecnu As >0, 1o
rpasocmopoHHel, N cpedHss apudpmeTmyeckas nexmut npasee moabl. [pwu
NEeBOCTOPOHHEN acUMMETpUM neBass OT MOAbl 4YacCTb FUCTOrpaMmmbl UK
nonuroHa 6onee BbITAHYTa, YEM NpaBasi, a Npu NPaBOCTOPOHHEN — HAOOOPOT.

nl nl
) \
// \\
4 T
/ \ y N
’_( . X . X
X Mo Mo X
J1eBOCTOPOHHAA acMMmmMeTpus [MpaBOCTOPOHHAS acUMMETPUS
As <0 As >0

AHrnninckmn  ydeHblin K. TlupcoH BBen 6onee nNpocTon mnokasaTernb
acuMMeTpUK, NCNosib3ys B3aUMHOE pacnonoXeHne mMoabl U cpeagHeNn:

X — Mo

ASn -
o

OTOT NokasaTenb OTpaXkaeT CTeneHb acCUMMETPUN B LIeHTpe pacnpenene-
HUSA B OTMM4YME OT MNokKasaTensi, PAaCCMOTPEHHOrO BbIlLE, KOTOPbIVA YyYUTLIBAET
BCIO COBOKYMHOCTb. JIEBOCTOPOHHSIA M MPABOCTOPOHHAS acUMMETPUN U B
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9TOM Cfyyae UMEeIT Te Xe 3Haku. 3aMeTuM, YTo AN CUMMETPUYHBIX pac-
npegeneHnn BbINONHAETCS paBeHCTBO Mo =Me =X, n oba nokasatens
aCUMMETPUN paBHbI HYMHO.

Mo aaHHbIM «PacnpegeneHns xo3ancTB...» (Tabn. 2.9) nony4mm

As — 3773,23 _0.050 . a Asn:32’52_30’05

143.8,1033 8.103

=0,305.

Kak Bugum, NpPaBOCTOPOHHAA aCUMMETPUA bonee BblpaXeHa B UEHTPE, YeM
BO BCEW COBOKYIMNMHOCTU, YTO BUOAHO U Ha rTMCTOorpamMmMe " Ha rnosimroHe.

2.8. JKkcuecc

B Teopuun BepossTHOCTEM MOMEHTOM YeTBEPTOro Nopsifika HernpepbiBHOM
Cny4yaiHou BenuYnHbl Ha3biBaOT

+00

ty = [(x+M(x))* -f(x)dx,

—0o0

roe M(xX) — matemaTtudeckoe oxuganue, f (X) — ee yHKUmMS NIoTHOCTU. Ha-
MOMHUM, YTO (PYHKUMS NAOTHOCTU Hambornee pacnpoCTpaHEHHOro HopMarsib-
HOro pacnpegeneHms umeeT BUA

(x-a)?

1 _
fix)=———-e 20° ,
() oN2T1T

npy 3TOM a — MaTeMaTuyeckoe oxuganme, o — CKO, a o2 — pucnepcus
aTOro pacnpegeneHusi. PaccMoTpuM 4eTBEepThI MOMEHT AN HOPMalbHOro
pacnpeaeneHus.

(x-a)?
1 +00 4 —7 .
U =——— | (x—-a)’e 290 dx. Cpenaem 3amMeHy NepemMeHHON’
== _IOO( )
X—a
=t,oTctompa Xx—-a=o0t, x=0t+a un dx=o0-dt. [Npeaensl NHTer-
o

punpoBaHNA HEe USMEHATCA B CUIY MOJIOXKUTESIbHOCTU CUrMma. VlCI'IOJ'Ib3yFI B
nocrnegywwem nHTterpnpoBaHme no 4actdam, rnosyynm

t2
L e 2 u=t3, du=3t%dt,dv=te 2 dt,
4.4
,U4=U—E-jatezadt: 2 2 , 2=

Vv :Ite_?dt :—fe_?d _t? _ e 2
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2
4 t +00 t

= —t3.e 2 +3 f t2.e 2dt|. MepBoe cnaraemoe B CkoBKe paBHO

N2 e
—0
HYIH0, KaK MHTerpan oT He4YeTHOU PYHKUUM NO CUMMETPUYHOMY MPOMEXYTKY.
Bo BTOpOoM cnaraemMom onsTe NPUMMEHUM MHTErPUPOBaAHWE NO YacTaM, rnona-
raa u=t,du=dt,a dv MV Te Xe, YTO N Ha npeabigywem ware. Toraa

2 |t® 2
4 t +oo L

30 - -
—t.e 2 + j e 2dt|. MNepBoe cnaraemoe B cKoOOKe paBHO

Ha = N2 e

—00
Hyno (ONATb HeYeTHasa PyHKUKMSA), a BTOpOe — NMHTerpan, «He bepywmincsay» ¢
NOMOLLIbIO NepBOOBpasHbIX YHKUWIA, Ha3dbliBaeTca uHmezpasnom lNyaccoHa v
2
oo U7
BbluMCNSieTCs Apyrmm metogom. [JokasaHo, 4To j e 2dt=+2m. YuntbiBas

—00

3TO, OKOHYaTENIbHO NONYYUM L, = 30°. Otcroga cnenyet ’u—j =3, TO eCTb,
o

KakoBbl Bbl HM Dbl NapamMeTpbl @& W O HOpMarbHOro pacnpeneneHus, oT-
HOLLEeHWe MOMeHTa YeTBepToro nopsaka k yetsepton creneHn CKO Bcerga
paBHO TpeM. B cTaTUCTUKE OTKNOHEHME 3TOro OTHOLWIEHUS OT TPeX CBA3blBa-
0T C TEPMUHOM 3Kcyecc (OT NTAaTUHCKOro excessus — oTcTynneHune). B gaH-
HOM cfniydyae — OTCTynfeHue oT popMbl rpaduka PyHKUMM MAOTHOCTU HOP-
ManbHoOro pacnpegenerHunda. OgHako, ana ynobctBa B KayecTBe aKcuecca
NPUMEHSIOT hopmyny:
Ex =4 _3,

0.4

TO €CTb pas3fensiT 3Ty XapaKTepUCTUKY Ha MNONOXUTENbHYH WUin oTpuua-
TenbHy. Ecnu akcuecc nofioXuTernbHbIN, TO rpaduk pacnpenenieHns nmeet
BGonee OCTpy BEPLUMNHY, YEM Y HOPMASibHOro pacrnpenenenusi, a ecnu oTpu-

f
Ex>0

HopmarnbHoe
pacnpegenexve

Ex< O

uaTenbHbIN, TO dopma bonee nnockasi. B nepBom crniydae y pacnpegenenHus
38
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eCTb cnabo Bapbupylolee «s4po», OKPYKEHHOe paccesiHHbiM «rano» (oT
paHuy3ckoro halo — 6enble N pagyxHole CBETSbIE KPYrM UMW rsimHa Bo-
kpyr ConHua unum JlyHsl). [Npyn 3HauMTensHOM oTpuuaTernibHOM 3KCLecce Ta-
KOro «siapa» BOBCE HeT.

A, HakoHeL, 3ameTuM, YTO IKCLECC MMeeT CMbICIT paccMaTtpuBaTb Ond
CUMMETPUYHBIX UITN «MNOYTM» CUMMETPUYHbIX pacnpeaeneHuin.

FMMABA 3
FPYMMUPOBKA

3.1. 3apgauv v 3HauYeHue rpynnupoBKU

Mocne cbopa gaHHbIX N NnepBnYHON 0O6paboTKM pesynbTaToB HabnaeHun
BO3HMKAET HEOOX0AMMOCTb aHann3a Ux ¢ LUenblo BbiSIBIEHUS] 3aKOHOMEPHO-
CTeu, MPUCYLLNX N3yyaemMom CTaTUCTUYECKOM COBOKYMHOCTU. TpyaHO W
NpakTUYeCKN HEBO3MOXHO YCTAaHOBUTb 3TW 3aKOHOMEPHOCTU MO MHOXECTBY
OTAENbHbIX 3HAYEeHUN MPU3HaKa Unn HECKONbKNX NPU3HAKoB, 0COBeHHO ecnu
06beM COBOKYNHOCTU BENUK. A MeHHO, 6orbline ob6bembl — 3TO Ta Basa, Ha
KOTOPOM MOXHO C OOnbLION O0NEN YBEPEHHOCTU BbIsIBUTb OCOOEHHOCTU CTa-
TMcTMyeckoro obvekta. OgHUM N3 METOAOB, NMPUMEHSEMbIX C 3TOM LESbIO,
ABNSETCS 2pynnuposKa.

[pynnuposka — amo pacrpederieHue eOUHUlU cmamucmuyeckou COB80-
KyrnHocmu o 2pyrnrnam, rpu KomopoMm pasfudusi Mexoy eduHuyamu, omHe-
CEHHbIMU K O0HOU epyrine, 00/KHbI bbimb MeHbwe, YeM Mex0y eduHuuamu
U3 pa3sHbIx a2pynn.

Hanpumep, 4TO MOXHO cKa3aTb, MMesi TONbKO AaHHble O BO3pacTe Hace-
neHna? MNpakTnyeckn HMYero, KPOMe Toro, 4To Mbl, MOS, B Kypce gena. A BOT,
BblAENMB MHTEpPBanbl N0 BO3pacTy U NoACYUTaB KONUYecTBa nogemn, OTHe-
CEHHbIX K KaXXOOMY M3 HUX, Mbl NOSly4aemM BO3MOXXHOCTb MilaHUPOBaHUS MECT
B AOLUKOMbHbIX YYPEXOEHUsX, B LUKONax U Opyrux y4ebHbix 3aBefeHUsAX, B
Npou3BOACTBE U T. A.

3Ha4eHne rpynnMpoBKK 3akKfoyaeTcss B TOM, YTO OHa no3Bonsetr 0606-
lWaTb AaHHble, NPeaCTaBnsATb B KOMMAKTHOM, a, rlaBHOe, B A4OCTAaTOYHO 000-
3pmMoM Buae. N 4To BaXKHO, rpynnmMpoBKa co3gaeT OCHOBY AN4 AanbHEeWLWero
aHanusa gaHHbIX.

B cratuctuke paspaboTtaHo HECKOSbKO BMAOB rPynnMpPOBOK, HO NpU BCEM
NX pasnuuuun, B HUX OOSMKHbI cobniogaTtbesa obwue npasuna. CBoAgHbIE NMOKa-
3aTenu, paccymTaHHble Mo CrpynnMPoOBaHHbIM AaHHbIM, ByayT munu4YHbIMU Y
ycmouyusbiMu, ecnu: 1) rpynnupoBka nposefeHa MpaBuiibHO, 2) YnUCno
eanHUL B rpynne goctatoyHo 6osblioe. MNepBoe TpeboBaHne CBA3AHO C TEM,
YTO BbIOOP KONMYECTBA rpynn Un BblgenNeHne rpynn no Tunam eanHuL, CoBo-
KYMHOCTU, KakK NpaBuio, He SBAAITCA Oo4YeBUAHbIMWU. BbINOSHEHWE BTOPOro
npasuna obecneynBaeT norawleHne BANAHUSA CryYarHbiX 0akTOpoB U NPO-
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SIBIIEHNE 3aKOHOMEPHOro, TUMUYHOrO AfA COBOKYMHOCTWU. Ecnn roBopuTb O
BbIMNOSTHEHUX BTOPOro nNpasuna, To NOHATHO, YTO caMa COBOKYMHOCTb AOKHa
MMeTb OOBONbHO Bonbwon o6beM. A 06 ocTanbHOM pasroBop byaeT HMXe.

[ns npaBunbHOCTW rPYNNUPOBKK criegyeT cobniogaTb npaBuna OTHece-
HUS edNHULBI K TOM Unun nHown rpynne. C 9Ton Lenbio onpeaensitoTca epyrnu-
POBOYHbIE PU3HAKU, NO KOTOPbIM OyAeT OCyLeCTBATLCA rpynnMpoBKa, w
X 3HaAYeHus, OTAenNsLlWmne ogHy rpynny oT OpYyroM M onpefenswume Tak
HasblBaeMble UHmepaaribl 2pyrnuposKuU.

Ecnu rpynnnpoBka npoBoanTCs No 04HOMY MPU3HaKYy, TO OHa HasblBaeTCcH
rnpocmou UnNn MoHomemu4eckoul, a ecnv rno AByMm u bonee, TO C/IOXKHOU U
rnonumemud4eckot. OBbIMHO CNOXHasa rpynnMpoBKa NPoOBOAUTCS B KOMOUHU-
posaHHOM BuAe, Koraa rpynnbl, BblAeMNEeHHbIE N0 OAHOMY MPU3Haky, pasbu-
BalOTCA Ha Noarpynnbl N0 ApYyromy npusHaky, KOTopble B CBOK Oo4Yepenb 3a-
Tem pasbuBatloTcA Ha rpynnbl No cregylouemy npmsHaky, u 1.4. Micnonb3osa-
HWE HECKOSbKMUX FPYNnUPOBOYHbLIX NMPU3HAKOB, KOHEYHO Xe, Borade no BO3-
MOXXHOCTSIM aHanu3a, 4Yem npoctas rpynnmposka. OgHako Takon crnocod co-
NPOBOXAAETCH CYLLECTBEHHbIM YyBENIMYEHMEM 4vucna rpynn (B reomeTpuye-
CKOW Mporpeccumn, ecrim Konu4yecTBo rpynrnmMpoBOYHbIX MHTEPBArioB MO Kax-
AOMY MPU3HaKy OAMHAKOBO), YTO MPUBOAUT K U3MENbYEHUIo rpynn. Tak, onsa
COBOKYMHOCTU U3 CTa eOuHUL, yXKe nocne rpynnmpoBKU MO BTOPOMY NPU3HaKy
Npu pekoMeHOyeMbIX CeMU TPYNNUPOBOYHBIX WHTEpBanax Mnomnyymm
7 -7 =49 rpynn, TO eCTb N0 ABe eOuMHULbI B KaXO0W rpynne n tak éyaeT npu
paBHOMEPHOM pacnpefesieHnn 3Ha4YeHun NpU3HakoB. A ecrim COBOKYMHOCTb
NMeeT «s4p0o», TO MHOIME rpyMnbl OKaXyTCs U BOBCE «MyCTbiMU». 3-3a Ma-
f0ro yucra enuvHUL, COBOKYMNMHOCTU B rpynnax AdaHHble CTaHOBSATCS MoOXO
0603puMbIMK, a rPynMnoBble U TEM CaMbiM MEXIPYNMNOBbIE U COBOKYMHbIE MO-
KasaTenu CTaHOBATCH HEHaAEeXHbIMU (HETUMUYHBIMU U HeyCcTon4YMBbIMUM). Kak
BNOMM, KOMOMHMPOBAHHLIN CNOCOD HageXeH Ans CyLWeCTBEHHO BOMbLUMNX CO-
BOKYMHOCTEMN.

[dpyrnum cnocobom ABMseTCsa MHO20MepHasi 2pynnuposKka, KoTopasa nocne
npegsaputTenbHon 06paboTkM OaHHbIX BedeTcsa OOHOBPEMEHHO MO BCEM
npuU3HaKam.

UHTepBanbl rpynnMpoBKU OblBalOT 3akpbimble, KOrga YKasblBaeTcd
BEPXHAA U HWKHASA rpaHuubl NX, U OMKPbIMbIE, UMEIOLLINE TOSTbKO BEPXHIOH
NN TOSNBbKO HWKHIOW rpaHuuly. Hanpumep, uHTepBasnbl BO3PACTHbIX rpynn
pabounx npeanpuatmna 25 — 35, 35 — 45, 45 — 55 neT aBNAOTCA 3aKpbITbIMU,
WHTEpBanbl, onpegensiemble HepaBeHcTBaMun «ao 25 net» n «55 n 6onee
neT» ABNSAKTCA OTKPbITbIMU. BaXHO elle yCcTaHOBUTbL, K KaKOW rpynne OTHO-
CUTb €AuHMULY, eCniv 3Ha4YeHne npu3Haka ee coBnasno C rpaHuuen OBYX MH-
TepBanoB. B aTom cnyyae 3apaHee yCcTaHaBnuBaloT, YTO ByayT Kaxabl pas
BKNIOYaTb ee B npeablayLinn nHtepsarn (Unu B nocrenyowun).

BepxHas M HUXHAA rpaHuubl COCeQHUX UHTepBanoB MoOryT OpaTtbCcs He-
coBnagaroLlmnmmn, ecnu rnpusHak NnpUMHUMaeT LenoYnUCrEHHbIE 3HAYEHUS UNU
3Ha4YeHMs, PacnosiOKEHHbIE C HEKOTOPbIM Heobs3aTenbHO UenbiM Larom,
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U B criyyae, Korga npuv rpynnupoBKe UCMOSb3YIOTCA TONbKO Liefble YacTu
3HayeHnn npusHaka. Hanpumep, npu rpynnMpoBKe Mo BO3pacTy 4YacTo pac-
CMaTpMBalOT YUCIIO MOMHbLIX NneT. B Takom crnyyae B npvBeeHHOM Bbille
npumMmepe nHTepeanbsl 0yayT uMeTb BUA: «40 25 nety», 26 — 35, 36 — 45, 46 —
55, «56 n 6onee net». B aToM crnyyae He BO3HUKAET pasHOrfiacum no BOnpo-
Cy OTHECEHUA eOMHUL, COBOKYMHOCTM K TOM UNW MHOW rpynne, 0gHaKo BO3HMU-
KatoT pasHornacus npu Bbibope cepeanHbl MHTEpBana.

O6 onpepeneHnn paBHbIX MO ASNIMHE 3aKPbITbIX MHTEPBANOB peyb Luna BO
BTOpoKn rnase. Kpome aToro, rpynnMpoBka MOXeT NpPOBOAUTLCA C pasHOHa-
MOJITHEHHLIMU ~ WHTEpBanamu, kKorga pasbuveHue npousBoauTCca Ha rpynmnbl
paBHoro obvema, pasHoro m=n:k, rae m— obbem BCeN COBOKYNHOCTU, a
k — yncno rpynn. B aTom cnyyae gaHHble npeaBapuUTenbHO paHXUMpyroT. 3a-
TeM B MNEePBYIO IPynny BKOYAOT NeEpBble M eauHUL, BO BTOPYO — crieayto-
lwure m eanHuuy u T.4. B kauecTBe rpaHuL HTepBarnoB 6epyTca dhakTUYecku
HabniogaBlWIMECa 3HAYEeHUs Npu3Haka — nepBoe U MNocrnegHee B KaXKaow
rpynne. B pesynbtaTte nosiydaeTcsa pacnpegerieHne ¢ HepaBHbIMU UHTEpPBa-
namu.

3.2. Bupabl rpynnupoBOK

Llenbto rpynnmpoBKn SBNSAETCA U3yYeHUe CTPYKTYPbl COBOKYMHO-
CTW, BblSiBfieHNe 3aKOHOMEPHOCTEN U CTaTUCTUYECKUX CBA3EN B
N3y4vaemMon COBOKYMHOCTU. B 3aBUCUMOCTM OT NOCTaBNEHHON LiEeNn
NPUMEHSIOT crieaytowme Buabl rpynNnMpoBOK: muriosioau4deckas,

CMPYKmMypHasa n aHariumu4ecKas.
Tunonozau4eckas epynnupoeKa CITyXUT OnA BbloeneHnd couunalsibHO-

Tabnuuya 3.1

FpynnupoBKa akLMOHEpPHbIX KOMMaHun ropoaa N no ypoBHIO BbinnaTbl AUBUAEH-
aos 3a 200 __ ropn.

NokaszaTenb BbiNna- .
OTpacnb NPOMbILLIIEHHOCTHN o, | Tvin KomnaHum |Yncno koMmnaHum
Tbl AnBnaeHaoB, %
A b B r
[Mpon3BoacCTBO AETCKUX UrpyLUEK no 30 HU3KUIN —
30-50 cpegHumn 1
50 n BbILWe BbICOKUN 4
Mpon3BOACTBO XXMBOTHOIO Macna no 20 HU3KUIN 1
20-40 cpegHumn 2
40 n BbilLE BbICOKUN —
MponsBoacteo x/ 6 TKaHen no 10 HU3KUIN 2
10-30 cpegHumn 4
30 n BblLWLE BbICOKUN 1
MToro 15
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9KOHOMWYECKMX TUMOB B COBOKYMHOCTW, BKIOYalowWen cyrybo pasnuyHble
(HecpaBHMMbIE) 0bBnacTn counanbHO-3KOHOMUYECKOM AeaTenbHOoCTU. B oc-
HOBE TaKOW rpynnupoOBKU JIEXUT MHEHWE 3JKcrepTa, onpenensowero TUnbl
SIBIeHM B obnactn, B KOTOPOM OH siBnseTcda cneumanuctom. Npu aTom BO
BCex obnacTax NpuBrekawTca cBoM crneunanuctbl. JanbHenwee nsyvyeHue
3TOro BOMpoca nposeaeM, paccMmaTpusas npuMep, 3aMmMcTBOBaHHbIN 13 [1].

TpebyeTca BbIAENUTL TUMbl aKUMOHEPHBLIX KOMMAHUW HEKOTOPOro permoHa
C BbICOKMMMU, CPEAHUMWN U HU3KUMU OMBUOEHOAAMU U YCTAHOBUTL OOSTHO KaXKdo0-
ro TMna B 3TOM PeruvoHe.

HanomHuMm, 4TO nokasartenb Bbinnatbl AWBUAEHOOB MOKa3biBaeT OO0
YUCTOro 40X0Aa, BbinfadnBaemMyto Kak oMsmaeHabl:

JlusuoeHOnbI
Yucmnbili 0oxo0

[Noka3zamerb 8birniambsl OusUOEeHO08 = -100%..

OTOT KO3(MUUMEHT 3aBUCUT OT CTPYKTYpbl aKUMOHEPHOro Kanutana
dupMmbl, Bo3pacTa u nepcnektms ee pocta. ObblMHO Monoable, Habupatowme
CUNbl KOMMAHUKU BbINMA4YMBaOT HU3KWE OVBUAEHObl UNn BoobLle He Bbinna-
4YnBaloT, a 3pernble CTpeMaTca aaTb bonee BbiCOkMe amBuaeHabl. VI cTpykTy-
pa Kanutana v nokasaTtenb BbiNnaTbl AUBUAEHOO0B 3aBUCAT Takke OT oTpac-
neBon NpuHaLNEeXXHoCTn pupMbl. IMEHHO NO3TOMY, NPOBOASA FPYMNMNUPOBKY,
Kpome rnokasaTtens BbinnaTbl ANBUAEHOAOB, Mbl AOSMKHbI YYUTLIBATL eLle OguH
rPynnNUPOBOYHbLIN NPU3HaK — oTpacsib (NogoTpacsb).

Kak BngHo 13 tabnuubl 3.1, rpaHuubl MHTEPBANoB, onpeaensowmx TUnbI
KOMMaHun, pasnunyHbl. VX yctaHaBnvBalT yNnoOMUHaBLUMECS Bbille creuuva-

Tabnuya 3.2 TWCTb KaXkgon u3 otpacneun. 9Ta
pasHuua HasbiBaeTCcsa crieyuaru-

PacnpeneneHne akUMOHEPHbLIX KOMNaHUM 3ayuell uHmMepsarsos apynrupo-

ropoaa N no ypoBHIO BbinnaThbl 804YHO20 rpu3Haka. Cneuyunanu-

AvBuaeHpoB 3a 200 __roAa . 3auma uHTepBarioB ypaBHMBaeET

_ OLEHKN KOMMaHuWM B pasHbIX OT-

Tun Hucno koMnaxui pacnsx, 4To nos3sonseT obobeau-

KoMnaHun | abcontoTHoe pons B % HWTB BbIACNEHHbIC Tpynmnbl B TP

TMNa He3aBMCMMO OT OTpacnu.

Huaknii 3 20.0 Cymmunpysa 4ymcrna KomMnaHun no

TMNam, MNofyYMm MTOroByro Tab-

CpepHnid 7 46,7 nmyy 3.2 — pesynbTaTt TUMNOJIO-
5 rMYeCcKOon rpynnmpoBKU.

Beicoku S 333 BosBpaliasics k 06LWMM BOMpO-

NToro 15 1000 cam, 3aMeTuUM, YTO MHOrga ycrno-

BUsi (POPMMpPOBAHUSA TUMOB NpU-

BOAAT K pasnuyusiM B UX onuca-
HUW. Hanpumep, BblgeneHne KpynHbIX, CPeOHUX U MENKUX NpeanpusTuin B
pa3sHbIX OTPACNAX OOSMKHO NPOBOAUTLCS MO Pa3HbIM XapakTePUCTUKAM.
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B aHeproemkux otpacnsax 3a ocHoBy O6epyT notpebneHue anekTpoaHep-
Mn; B TPYAOEMKUX — YUCNEHHOCTb paboymx; B KanntaroeMKnx — CTOMMOCTb
obopyaoBaHusa U T.4. 3TO U3MEHEHME Kpyra rpynnUPOBOYHLIX MPU3HAKOB
Npwv BblAENEHUN OOHUX N TeX Xe TUMNOB B pasHbIX YCrOBUAX Ha3blBaeTCs crie-
uucbukauueul epynnupo8OYHbIX MPU3HAKOs.

Kak BuOMM, pacCMOTPEHHbIN MeTOoA rpynnupoBKM no3sonseT usbexartb
ApobneHna COBOKYMHOCTU, HO OH CITULLKOM CYObeKTUBEH: 3Kcriepm oripede-
Jisem, Kakue Turbl OOJTKHbI ObITb BblAEeNeHbl, MO KaKUM NpuU3Hakam U Kakummu
AOSTKHbI ObITb rpaHuUbl MHTepBanoB. [la U 4YMCcro rpynnMpOBOYHbIX NPU3Ha-
KOB oOrpaHuyeHo OBymsA-Tpems. Ho, ecnn ob6bekT uccrnegoBaHUs XOPOLUO
N3y4yeH, ecnn ectb pasBuTas Teopud, TO TUNOMorvyeckasa rpynnuposka Mo-
XeT AaTb XOPOLIO MHTepnpeTupyemble pesynbraThl.

CmpykmypHasi 2pynnupoeka OCYyLEeCTBNAeTCS Npu U3y4eHUn CTPyK-
TYpbl COBOKYMHOCTU OTHOCUTENBbHO 00HO20 NMpu3Haka. [paBuna Takon rpyn-
NMPOBKK onncaHbl B Naparpade «Bapuaunsa mMaccoBbIX ABNEHUNY, U MPUMe-
pbl NpyBedeHbl B Tabnuuax 2.7 n 2.9. Takke MOXHO paccmaTpuBaTb OTHO-

n.
CUTEeJIbHblE 4aCTOTbl UK OO0JTIN W; = — BMECTO 4acToT. CprKTypHaFl rpyn-
n
NMMpoOBKa MNno3BOJIAET pellaTb MHOIrme BOnpocChbl N3y4eHnd npu3Haka, onepumpyA
HEBONbLIMM YMCIIOM YMUCMNOBBLIX AaHHbIX MO CpaBHEHNI C UCXOOAHbIMU OaH-
HbIMMU. Kpome 9TOro OHa gaeT BO3MOXHOCTb CrneanTb 3a AMHAMUKOW CTPYKTY-
pbl COBOKYMHOCTWU, UCIMOJIb3yA pacrnpeneneHne [OSien B HECKOJIbKUX Mnocre-

AoBaTeJ1bHbIX Nepunoaax.
Mo n3BecTHbIM gonsam Wio n w;, ABYX NnepmoaoB MOXHO pacCHUTaTb

nokKasaTtesib cpegHero abCconTHOro N3MEHeHUs CTPYKTYpbI

k
é‘wil —Wio‘

Wi-wp T k !

d

roe k — 4ucno rpynn, mnnum CBOAHbIN MoKas3aTelb CTPYKTYPHbIX CABUIoB Mo
BMAy cpeaHero Keagpatnyeckoro OTKINoHeHus

k
Z(Wil —Wip )2

_1q/i=l
SWl -Wo T k

[Mpn OTCYTCTBUKN CTPYKTYPHbIX cABUroB oba nokasaTtensa paBHbl Hymto. VX Be-
MMYNHBLI Tem 6ornblle, 4YeM 3HaduTernbHee CTPYKTYpHble CABWUMM, MpUYEM
KBagpaTUYHbIN KO3 dUUMEHT Bonee 4yTKo pearmpyeT Ha U3MEHEHUST CTPYK-
Typbl. [lpegnonaraeTcs, 4ToO YMCIO rpynn B 06oMx nepmogax ogNHaKoBO.
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AHanumud4eckasi 2pynnupoekKka No3BonsieT yCTaHOBUTb U U3Yy4YnUTb CBA3b
MeXAYy HECKONbKUMMK NpU3HaKamMn, cpeamn KOTOpbIX OAWMH BblOAENseTcs Kak pe-
3ynbTtaT (rpusHak-credcmeue Y), a ocTarnbHble Kak doakTtopbl (rpu3HaKku-
akmopsb! X), OT KOTOpPbIX 3aBUCUT pesyrbTart. [NpusHak-cneacTteme n npu-
3HaKM-PaKTOpPbl B CTaTUCTUKE SABMNAKOTCA aHaroraMmy COOTBETCTBEHHO (DYHK-
LUK N apryMeHTOB B MaTeMaTuke.

Ecnu npusHak-cpakTop oguH, TO roBopAaT 06 00HoakmopHoU rpynnmpoBs-
Ke, a ecrnv (pakTopoB ABa unun donee, To0 0 MHO20ghakKmopHOU TpyNnNpPOoBKe.

OpHodakTopHas aHanuTMyeckas rpynnMpoBka Ha4YMHaETCs C paHXnpoBa-
HMs nap (X;;y;) No npuaHaky-hakTopy € nocreadylowmM onpeaeneHnem

rPyNNUPOBOYHLIX MHTEPBAIIOB U NoAcYeTa konuyecTsa eamHmy n; (j =1-+Kk,
2.Nj =n — 06bem CoBOKYNHOCTM). [INs KaXA0M rpynbl yKasbiBaloTCs cepe-

OVHbl MHTEPBAlioB X'

i an3HaKa—cbaKTopa N BbIMUCIAKOTCA  ePpyririosbie

CpedHUe Nnpu3Haka-crencTeus no gopmyne y; = =1 , Tae yj; — i -oe
n

j
3HayYeHue npusHaka-cneacTsus B j-on rpynne. Pesynbtatbl NpegcTaBnatoTcA
B Tabnuue.

Tabnuya 3.3

3aBUCUMOCTb NPUOLINU NPeanpuUATUN OT 00opaUNBaEeMOCT OOOPOTHLIX
cpeacts B 199_roay

No MpooomKNTEnNbHOCTb Uncno npea- CepeaunHa |CpegHsst npu- M3M6H?HM€
obopoTa cpeacTs, o MHTepBana, Obinb, cpegHen npu-
n/n NPUATUI
OHU OHU MITH. p. ObInn, M/IH. p.
X n; X Y Yi—Yija
1 40 -50 6 45 14,57 —
2 50-70 8 60 12,95 - 1,62
3 70 - 100 6 85 7,40 - 555
MToro 20 y =11,77

Mo gaHHbIM Tabnuubl 3.3 nerdye obHapYXUTb CBA3bL Mexay npusHakamu. U
ecnuv Obl MHTepBarsbl 6bIM paBHbLIMU MO ANWMHE, TO MOXHO ObINo 6bl cKkasaTb,
4YTO nMeeTcs obpaTHas CBA3b, TO €CTb C BO3pacTaHMEM NPOLAOIIKNTENBHOCTH
obopoTa cpeacTB yMeHbLIaeTca cpeaHsas npudbinb (ctonbubl BTOpon U ns-
Tbin). HO ecnn nHTepBarnbl pasHbie Mo ANVHE, TO paccMaTpuBaloT U3MEHEHNSA
pesynbTata Ha eauHuLy U3MEHEHU (pakTopa — nokasaTeniv, Ha3blBaemble
cusiou ces3u:
= y? —y? _ 162 _ —0,108 MsIH. p./deHb,

Xy —Xq 15

by x1
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by = y? —y? _ 7295 L 0992 p./deHb.
X3 — X5 25

OTpuuaTenbHOCTb NnokasaTesnien cusbl CBA3M roBoput 06 obpaTHon CBsS3U
Mexay npusHakamu, a ux 3Ha4YeHUsl NoKasbliBalT BENUYMHY CHWXKEHMUS MpU-
O Npyn 3amenneHnn obopadnBaeMocT Ha 1 aeHb. B Hawem cnydyae — Ha
0,708 mnH. p. Npu 3ameaneHnn obopaymsaemoctn ot 40 oo 60 gHen n Ha
0,222 mnH. p. npu 3amegneHun ot 60 go 100 gHewn. [Ana NnMHeWHON CBA3M Mo-
KasaTenn Ccurbl CBA3M NPaAKTUYECKN paBHbl, a NPU CYLLECTBEHHO Pa3fiNYHbIX
3Ha4YeHuAX, Kak B HaLleM criyyae, cnefyeT roBopuUTb O HeNMHeNHoOW cBAaAsn. U

oTMeTUM, 4yto by, >0 COOTBETCTBYET MPSIMON CBA3N MEXAY NpusHakamu,

TO €eCcTb NpM BO3pacTaHUW npusHaka-cdakTopa BO3pacTaeT M MNpPU3HaK-
cneactene, a by, <0 — oBpaTHoOM CBA3W, NPW KOTOPOI C BO3pacTaHneMm

npu3Haka-akTopa yobiBaeT Npu3HaKk-cneacTBme.

[Mpn paccMOTpeHun 3aBUCUMOCTM OT ABYX M 6Oonee pakTopoB Kaxnad
rpynna no nepeBoMy M3 HUX pas3buBaeTcs Ha rpynnbl N0 BTOPOMY dhaKkTopy,
KOTOpble B CBOK Oo4yepenb AendATcs Ha rpynnbl N0 TpeTbeMy doakTopy u T.4.
HepocTtaTkom Takoro Metofa siBAgeTcs curibHOe ApobneHue rpynn ¢ Masbim
4YUCNOM BapuaHT. TeM He MeHee, N B 3TOM Criydae AN BbISIBIIEHUS BNUSHUSA
HEeKOTOpPOro hakTopa Ha Npu3HaK-cneacTBMe paccMaTpuBalOT YacTHbIE MOKa-
3aTenu cunbl CBA3N, BblUMCAEMbIe NP (PUKCUPOBaHHbLIX OCTanbHbIX OakTo-
pax. bonee nogpobHO 3TOT BONPOC MOXHO nocmoTpeTb B[ 11].

Cuna cBA3M ABRgeTCHa NPOCTEMLLIMM MNoKa3aTesieM 3aBUCUMOCTU Mexay
npu3Hakamu 1 yaobHbIM Ha NepBOM aTane M3ydeHus aToro Bonpoca. bonee
Ka4yeCTBEHHbIN aHann3 NpoBOAUTCH C MPUBIiEYEHNEM OUCMEPCUN MPU3HaKa-
CneacTBuUs, KOTOpasa Mo pesynbTtaTaM rpynnupoBKK Mo oakTopy pasnaraeTtcs
Ha TaK HasblBaeMble 8HyMpu2pyrrnosyro N Mexxapyrrnosyro oucriepcuu.

PaccmoTpum nogpobHee. B 0603HavyeHNAX aHanNMTUYECKon rpynnmpoBKY
obLwasn gucnepcus byaget nmeTb BUA

k nj( \o
SZ jZ:;_izl ylj_y)
y k
2N

[1BOHOE CyMMMpOBaHWE O3HaA4yaeT, YTO CHavana HaxoasaTcs CyMMbl MO | B
Ka)kgoWn rpynne, W noslydyeHHble pesynbTaTbl CYMMUPYKOTCHA MO rpynnam, To
ectb no j. NMpeobpasyem gucnepcuio, gobaBuB M OTHSAB B KaXKOoOW CKOBKe
rpynnoBble CcpeaHne 1 packpbiBasi KBagpaT CyMMbl C NOCNeayrLmMM NoYneH-
HbIM AENEeHMEM ee Ha 3HaMeHaTenb:
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Bo BTOpOoM cnaraemom BTOpasi ckobka He 3aBMCUT OT |, MO3TOMY €€ MOXHO
BbIHECTM 3a 3HAK BHYTPEHHEW CYyMMbI, MOCHE Yero oHO NPUMET BUA
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Tenepb BHYTPEHHAS cyMMma npeactaBndeTr cobon Cymmy OTKNOHEHUI Bapu-
aHT J-OW rpynnbl OT CpedHen 3TOM rpynnbl U B CUNY NEPBOro CBOMCTBA cpea-
Hen apudmMeTU4eCcKon Benn4YMHbl paBHa Hymw Ons kaxgoro j. Noatomy BTO-
poe crniaraemMoe paBHO Hyni. Tenepb BBeOeM B pacCMOTPEHUEe epyrirnosbie
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[MonyyeHHas BennYMHa €CTb CpeaHAs B3BELUEHHas rpynnoBbIX UCNEPCUA C
Becamu, paBHbIMW oBbemam rpynn, U HasblBaeTCcs 8Hympuapyrnnoeou ouc-
nepcued.
B nocnegHem  cnaraemom  npeobpasyeTtcs  BHYTPEHHAA  cyMma
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OHo npefcTaBnsaeT cobon agucnepcuio cpegHnx rpynnoBbiX BENIMYMH OTHOCKU-
TenbHO obuen cpegHen U HasbiBAaeTCA MexXapyrnnoeou wnn gakmopHou
oucniepcued.

Takum obpasom, obLias gucnepcmsa pasnaraetcsl Ha BHYTPUITPYMNMNOBYHO U
MEXIpyrnnoByo gncnepcum no oopmyne:

2 _ 2 2
Sy =Sy« +Sy«-
Mexrpynnosas Aucrnepcus oTpaxaeT BnusHve ddaktopa Ha npusHak-
criegcTene, NO3TOMY B Ka4eCTBE  KONMMYECTBEHHON XapaKTepUCTUKN  CBA3M

paccmaTpuBaloT ee gono B o0bwen gucnepcum — KoaggpuyueHm oOe-
mepmuHauuu n (rpedveckasi byka «aTa»)

OTMeTuM, 4yto 0 < n? <1, U, yem 6rwxe 7° K 1, TeM TecHee CBSA3b Mexay

npusHakamu (bnuxe K PyHKUMOHaNbHON), a ecnu oHO 65M3ko K 0, TO MOXHO
npeanonaraTtb OTCYTCTBUE CBA3WN.

Hapsgy ¢ aTMm nokasatenem paccmaTpuBaloT IMIUPUYECKOe Koppess-
UUOHHOE OMHOoWweHUe

3Hak BblbupaeTca B 3aBMCUMOCTU OT BuAa CBA3W: ( + ) ANA NPSIMON CBS3W,
(—) — ansa obpatHon. Mo gaHHbIM Tabnuubl 3.3 nonyuyum 7 =0,88, TO ecTb
CBSI3b TECHas.

B cnyyae MHoroakTopHon rpynnmpoBKN aHanorm4Ho BbIYUCHSETCS MoKa-
3aTefnlb MHOXECTBEHHOW TeCHOTbl CBA3W — COBOKYMHOE 3MMNUPUYEcKoe OT-
HoweHue (cMm. [ 1]).

MHo2omMepHbIe 2pynnupo8KU B HEKOTOPOM CMbICIe SABMNAKTCA anbTep-
HaTMBOW MHOropakTOpHbIM rpynnupoBkam. Bo-nepBbix, OHW MPUMEHNMbI B
Crnyyae aHanmsa COBOKYMHOCTM OTHOCUTENbHO 60MbLWOro Yncra pakTopos,
BO-BTOPbIX, OHW He TpebylT ApobneHus ee Ha rpynnbl. K ToMy ke, MHOro-
MepHas rpynnmpoBKa NO3BONHAEeT BblOENUTb, HAanNpuUmep, TUMbl NPpeanpuaTun
Nno PMHAHCOBOMY MOJSIOXKEHUIO UM MO IPPEKTUBHOCTN UX OEATESNbHOCTH,
NCMNONb3ys MHOXECTBO NPU3HAKOB.

Mbl paccMOTpUM OOMH U3 MPOCTEULLMX METOLOB TaKoW rpynnupoBKKU, OC-
HOBaHHbIN Ha CpPaBHEHUUM MHOrFOMepHbIX cpefHux BenuynH. lNpobnema 3a-
KNYaeTcs B TOM, YTO HeNb3d paccymTbiBaTb CPELHIO BESIMYMHY pas3HOKa-
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YeCTBEHHbIX NPU3HaKoB. [103TOMy B npeanaraemMoM Hwxe memode MHO20-
MepHOU 2pynnuposKU ONA KaXKAon eAnHULbI COBOKYNHOCTU (i — HOMep eau-
HULbI) MO KaXXOoMy NpusHaky (j — HOMep Mpu3Haka) BbIYUCNAKTCA OTHOCU-
X; i
TenbHblE NnokasaTenu npusHaka p;; = —L roe X;j — abconTHoe 3Ha4eHve
X.
j

j-TO MpusHaka i—OM eAMHWLBI COBOKYMHOCTU, X — CPEAHEe 3HayeHue [—ro

npusHaka. Ha ocHoBaHWM 3TUX MokasaTenen M BblYUCIIAETCA MHO20MepHasi
CPEeOHSISI AN KaXaoh eANHULLbI COBOKYMHOCTU

k
Pi j

T

rae k —yucrno NPU3HaKOB.

I'IpM Marnom 4ucne egnHuny no noJjtyydeHHbiMm cpegHMM MOXHO MNMpoBECTU
«BU3yalribHYO» rpynrnnpoBKy Mno tunam, a ecrqin 4Y1ncrno eamHmnu goctato4vyHoO
Bonbuwoe, To N0 3HAa4YEHUSAM ﬁi MO>XHO MNMPOBECTU CTPYKTYPHYHO IPpYyrrnnupoBKY.

B kayecTBe npumMepa paccMOTPUM FPYNMNUPOBKY CEMWU XO3SWCTB, AONs
yao6cTea 0603HaYeHHbIX Yucnamm ot 1 Ao 7, no Yetblipem npusHakam [ 1].

Tabnuya 3.4
NMokasaTenu UHTEHCUBHOCTM npoun3Boactea B cemMu X03AMUcTBax
B 198_roay
3atpatsl Tpyaa, |V|OLIJ,HOCTI3 O6opoTHbIE OcHoBHble MHoro-
yac/ 23 aBuratenen, doHabl, doHabl, MepHbili
i n.c./2a pyb. / 2a pyb. / 2a cpenHuii
Xi Xi Xi Xi -
Xi1 | —1100% | Xiz | —2100% | Xiz |-—>100%| Xi4 |—*1000| MOK@32
X1 X X3 X4 Telb, Yo
1 292 79,3 5,55 76,5 1042 | 815 |4063| 88,8 81,5
2 189 51,3 3,58 49,3 683 53,4 | 1990 | 435 49,4
3 423 | 1149 | 8,62 118,8 | 1766 | 138,2 | 4508 | 98,5 117,6
4 353 95,8 6,47 89,1 1339 | 104,7 | 5061 | 110,6 | 100,05
5 290 78,7 6,08 83,8 1187 | 92,9 |3533| 77,2 83,15
6 693 | 188,2 | 13,94 | 1920 |2186| 171,0 | 8190 | 179,0 182,0
7 338 91,8 6,57 90,5 745 58,3 | 4682 | 102,3 85,7
B cpen-
Hem | 368,3| 100 7,26 100 1278 | 100 |4575| 100 100

MosicHum BbluucneHus. B rpade «3aTpaTbl Tpyday» Ana AaHHbIX abcontoT-
HbIX BENWYUH BblYMCIISEM cpeiHee apudmMmeTnyeckoe 3HavyeHne 368,3 u Ha-
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XO4UM OTHOLLEHME MoKasaTessd KaXaoro Xo3sncTea K nosly4eHHOU cpegHeEN B
npoueHTax — BTopown ctondel, aton rpadbl. AHAaNOrnM4yHo npoaenbsiBaemM ans
OCTanbHbIX NPU3HAKOB. 3aTeM A4S KaXXgoro Xo3smcraea no gaHHbIM BTOPbIX
CcTONBLOB BCEX MPU3HAKOB BbIYUCNSIEM CpeaHee 3Ha4YeHNe 1 3anncbiBaem B
nocnegHun crtonbed.

PaccuntaHHble Takmm 06pa3oM MHOrOMepHble cpedHue no3BonAT cpaB-
HMBAaTb XO3ANCTBA MO COBOKYMHOCTU YeTbipex NMpu3HakoB U onpegennTb Tu-
nbl. BelgensaeTcs pes3ko oTCcTalolee X035MCTBO 2, Aarnee nayT xosancrtea 1, 5
n 7, nmerwme donee BbICOKME NPUBNM3UTENBHO paBHbIE NoKasaTenn YpoB-
HA MHTEHCUBHOCTU, TUNA «HWXe cpeaHero». B rpynny «HeMHOro Bblwe cpea-
Hero» BXoAAT X03a1cTBa 3 U 4, a XO34UCTBO 6 MMeeT «04YeHb BbICOKMI» YpO-
BEHb WHTEHCMBHOCTU MPOu3BOACTBa. B uUtore, Kak roBOpuUTCs, «Ha rrnas» Mol
NPOBESIN KNnaccuguKkaumio Xo31MCTB, UCNOMb3ys MHOTOMEPHYIO OLLEHKY UX.

3aMeTMM TONbKO, YTO B PacCMOTPEHHOM MeToAde BCe MPU3HaKM MNpUxo-
ANTCA cYMTaTb PaBHO3HAYHbLIMU, YTO AKOHOMUYECKU, KOHEYHO Xe, HE BEPHO.

MMABA 4
BbIBOPOYHbIE METOAbI
4.1. MNMpu4nHbI N BUAbI BbIOOPOYHOro HabnaeHus

N3yyaemass ctatuctmyeckass COBOKYMNHOCTb Ha3blBAeTCs e2eHepasibHOU
coB80KynHocmpeto. OQHAKO 4acTo BO3HMKAET HEOOXOAMMOCTb PacCMOTPEHMS
TONbKO HEKOTOPOW YacTu ee, Ha3blBaeMOW 8bI60p0YHOU COBOKYNMHOCMbIO U
8blbopkou. NepeHeceHne pe3ynbTaToB, MNOSYYEHHbIX MO BblOOPKE, Ha reHe-
panbHYK COBOKYMNHOCTb W Ha3bIBaOT 86/60p0YHBLIM MEMOJOM.

PaccMoTpyM MpuYnHBl MCNOMb30BaHUA BbIOOpoYHOro metoga. Ux He-
CKONbKO.

1. Kak HM CTpaHHO, MOBbIWAETCA TOYHOCTb: YMEHbLLUEHNE Yucna eau-
HUL, Npy Nepexone K BbIDOPKE 3HAYNTENBHO YMEeHbLIAeT owubKu peaucmpa-
uuu. I HeCcMoTps Ha TO, YTO NPM ITOM BO3HMKAIOT Tak Ha3sblBaeMble OWUBKU
pernpe3eHmayuu, Bce X obwasa owmnbka okasblBaeTCs 3HAYUTENbHO MEHb-
LLERN, YeM Npu Cr/IOWHOM HAbNIOAEHUMN.

2. OKOHOMUSA MaTepuarbHbIX, TPYOOBbIX U (PUHAHCOBLIX PECcypCcoB W
BpeMeHu. K npumepy, HabntogeHne 3a OogKeTamMn ceMen ¢ Lenblo N3y4eHus
andpdepeHumaunum HaceneHnsa nNo ypoBHIO XU3HU, OEHEXHOro obpalleHus,
onpegeneHns 4YepTtbl 6€AHOCTU N T.4. NPU eXxeaHEBHOW perncrtpaumm Ooxo-
A0B 1 pacxonos B ycnosuax Pecnybnukn benapycb notpebyet nopsagka ns-
TMOECATU-CTa ThiCAY CTAaTUCTUKOB. M 9TO He cunTas pacxodoB Ha KaHuensap-
CKMe NpUHaaneXXHOCTU 1 nocneayoLwyo obpaboTky AaHHbIX.

3. Ecnn HabnogeHne cBa3aHo ¢ nopyen Habnogaemblx 06HEKTOB, Bbl-
BOpPOYHbIN METOA HE UMEET anbTepHaTMBbl. Takas cutyauusi BO3HUKAET npu
N3YYEHUN TaKMX MoKasaTenen KayecTBa NPOAYKUWMKW, KaK MokasaTenu npe-
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AernbHoOW Harpys3ku, nojfiydeHme KOoTopbiX CBA3aHO C pa3pyLleHUnemM UCIbITye-
MblIX O6pa3LI,OB, cogepaHme nosie3HblXx U BpedHblX BeWeCTB B MPOoAYKTax
NnMTaHnAa Nnn B npegmMeTax rmrmeHbl 1 T.1.

4. B cnyyae, korga nsy4yaemMbln Npu3HaKk runoTeTU4ECKN MOXET NPUHK-
MaTb BECKOHEYHOE YMCIIO 3HaYeHU (Hanpumep, B u3nke unm xmmun). B
9TOM Cryyae NpoBOAAT OTAESbHbIE SKCMEPUMEHTLI U TEM CaMbIM NOSTy4atoT
BbIOOPOYHYHO COBOKYMHOCTb.

5. Ecnn TpebyeTcs ycTaHOBUTb 3aKOH pacnpeneneHnsa cryyanHon Be-
NNYMHBI, TO OpraHu3yloT BblIGOpOYHOE HabnioaeHne u Ha OCHOBaHWM MOny-
YeHHbIX JaHHbIX BblABUraloT U NPOBEPSIOT MNOTE3bl O BUAE pacnpeneneHnsd
N ero napameTpax.

Ha npaktuke BbIGOPOYHLIM METO peanusyeTca B pa3HoobpasHbiX ¢op-
Max. Hanpumep, npoBeas cnnowHoe HabnogeHne, MOXHO caenaTb BbIOOPKY
npu paspaboTKke OaHHbIX: OTOMpalT YacTb AaHHbIX Ansa 6onee nogpobHow
pa3paboTku nNo pacwmpeHHon nporpamme. VMIHorgaa B npouecce cbopa aaH-
HbIX NPOBOAAT MaparnnefibHO ChfoWHoe M HecnsowHoe HabnogeHue. MNpu
nepunucsx Hacenenus B CCCP (1959, 1970, 1979 rr.) cobupanucb cBegeHus
0 Kaxxgom nuue no 11 npusHakam, a 25% HaceneHuna gasanu 6onee nogpob-
HYt0 MHpopmaumio (18 Bonpocos).

Havano npumeHeHnsa n oopmmpoBaHmnsa BbIDOPOYHOrO MeTO4a OTHOCUTCS
K XVII — XVIII Bekam. BaxHyto pornb cbirpann paboTbl Akoba BepHynnu
(1654 — 1705). 3ameTHbIN BKNag B pa3paboTKy TeOpeTUYeCKnX OCHOB BbIDO-
POYHOro MeToga BHecnn pycckne matematukum [1. J1. Hebbiwes, A. M. Jlany-
HoB, A. A. MapkoB. No3xe Teopus aToro MeToda nony4vuna passutue B Tpy-
Aax nu3BecTHoro pycckoro cratuctuka A. A. Yynposa n B pabote A.l. KoBa-
nesckoro «OCHOBbLI TEOPUKM BLIDOPOYHOrO MeToday, Bhiwealwen B 1924roay.
B 1930 roay n3BecTHble coBeTckne ctatuctukm A. A bospckuin n b. C. Act-
peMmcknn knaccuduumposanu dopmbl BbIOOpOYHOro HabnwogeHus. B no-
cnegHue rogbl BblIOOpOYHbIE MeTOAbl CTanu NPUMEHSTLCS MPaKTUYECKU BO
BCex 0bracTax YyenoBeyeckon AesaTenbHOCTH.

Bo3HMKHOBEHME BbIOOPOYHOrO MeToda onpenenurio pasgeneHue cratu-
CTUKN Ha ornucamersibHyo (OUCKpUrnmueHyro) n ebigo0Hyto. Llenbio nepsou
ABnseTcs cOOp OaHHbIX MO BCEM eOuHULAaM reHeparbHOW COBOKYMHOCTU, UX
obpaboTka M nonyyvyeHMe CBOAHbLIX MOKa3aTerlien, XapakTepusyrLmx TONbKO
9Ty COBOKYMHOCTb. ECnn ke n3ydaemasi COBOKYMHOCTb ABMISIETCSA YacTblO He-
KOTOPOM COBOKYMHOCTW, W MOSYyYeHHble pe3yribTaTbl MEPEeHOCAT Ha reHe-
panbHYK COBOKYMHOCTb, TO FOBOPAT O BbLIBOAHOW cTaTUCTMKe. Hanpumep,
MOXHO M3Y4YUTb YCNEeBAEMOCTb B CTyJEHYECKOW rpynne no AaHHbIM Ha BCEX
ee CTyOeHTOB, TO 3TO onucaTesibHas ctaTucTuka. A ecnu no 3TMM OaHHbIM
cyanTb 060 BCEM Kypce, TO 3TO yKe BblBOAHAA CTaTUCTUKA.

B BbIBOOHOW CTaTUCTUKE YyCTaHaBfMBaeTCA COOTBETCTBME MNoKasaTeneu
reHepanbHoM 1 BbIBOPOYHOM COBOKYMHOCTEN. JTO COOTBETCTBME NO3BONSAET
MCnonb3oBaTh NokasaTtenn BblIGOPKN Kak NPUBAMKEHHbIE 3HaYeHUs (OUEeHKU)
COOTBETCTBYHLUNX HEU3BECTHbIX MapamMeTpoB reHepasribHoM COBOKYMHOCTW.
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B cBA3M C 3TMM BO3HMKaET BOMPOC O perpe3eHmamusHocmu (NpeacraBu-
TENbHOCTKN) BbLIOOPKK, T. €. Hanbonee MNOSIHOM OTPaXXEeHMU CBOWCTB FEHe-
panbHOW COBOKYMHOCTU AaHHbIMW, MOMYYEHHbIMU MO BbIOOPOYHOM COBOKYM-
HOCTW.

B nanbHenwem 6yayT ncnonb3oBaTbCs criegyrouime o003Ha4YeHUs:

Tabnuuya 4.1
"eHepanbHasa CoBOKYM-
MapameTpbl BbibopoyHas COBOKYMHOCTb
HOCTb
U X, MaTemaTtnyeckoe oxugaHuve, X, Xg
cpeaHss BenuuvHa
o Oucnepcus g2 , Sg
[lons npusHaka W
P (oTHOCUTENbHAsA YacToTa)
1% KoadhumumneHT koppensaumnm r
N O6beM COBOKYMNMHOCTU n
9 O0buwee ob03HavYeHne 9"
napameTpa

4.2. TpeboBaHusA, npeabaBnsaeMble K Bbioopke. Cnocobbl oTtbopa

PenpeseHTaTMBHOCTb BbIBOPKN MOXET BbiTb 06ecneyeHa UCKITIOYNTENBHO
3a cyeT obbekmusHocmu ombopa AaHHbIX U3 reHeparibHONM COBOKYMHOCTMU,
4yTO 0becneymBaeTCcA BbINOSIHEHNEM OBYX TpeboBaHWUN:

-Cc/lydalHOCmMb BKNIOYEHUS eOWHUL, reHepanbHOW COBOKYMHOCTU B Bbl-
bopky;
-docmamoyHbIli 06beM BbIBOPOYHON COBOKYMHOCTMW.

Pasnu4yatoT Tpu Buga otoopa.

1. [lpocmodu cnyyYatHbid ombéop, NPON3BOAALLUNNCA N3 BCEN reHeparbHOn
COBOKYMHOCTM 6€e3 NnpeaBapuUTENbHOIO pacyneHeHnst ee Ha YacTu, U eanHuLa
otbopa coBnagaeTt ¢ eguHuuen HabnwogeHus. MNpu 3ToM BO3MOXHO Npume-
HeHue aByx cxem otbopa:

a) nosmopHas 8bibopka, ocyllecTBsemas no NpuHUMNY BO3BpaLLEH-
HOro wapa, Korga ogHa v Ta Xe eauvHuua reHepasibHON COBOKYNMHOCTU MOXET
ObITb Yy4TEeHa B BbIDOPKE HECKOSTbKO pas;

6) 6ecrioemopHasi 8bibopka — criy4alHbii ombop, NpuU KOTOPOM OTO-
OpaHHasa egnHUUa He Bo3BpallaeTcs obpaTHO, U, crefoBaTesibHO, B BbIOOp-
Ke BCce eQMHNLbI COBOKYMHOCTU pPasfnyHbI.

B SkOHOMMKE M coUMONOrnMn NPUMEHSIETCS, Kak npaBuno, 6ecnoBTOpHbIN
otbop. lNpn pacyetax crnegyeT yuumTbiBaTb TOT OaKT, YTO pasnnyume aTUX
CXEM CKa3blBaeTCs Ha BEPOSTHOCTM nonagaHusa eauHuy, B BbIOOPKY. B cny-
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Yae a) oHa oaMHaKoBa Ans Bcex eanHuu n pasHa 1/ N, a B cnyyae 6) oHa
yBenumumeaeTcs no mepe otéopa n pasHa 1/ (N —k + 1) ansa k-on otbupae-
MOW efuHuLUbl. ECTECTBEHHO, 3TO CKa3blBaeTCs Ha BennymHax BblGOPOYHbLIX
OLIEHOK 1, crieqoBaTeribHO, A0SMKHO YYNTbIBATLCA NPU UX pacyeTe.

Cny4aliHocme oTbopa obecneymBaeTcsa 3a CYET NPUMEHEHUS NPUHLMNA
NOTOTPOHA. [N 3TOro Kaxaow eanHuue reHepanbHOW COBOKYMHOCTWU npen-
BapuUTENbHO NpunucbiBaeTca ko (LMGpoBOM HOMEP UK Kog). 3aTeM Npoms-
BOAUTCS >kepebbeBka C MOMOLLbIO LLIAPOB UMW KapTO4YeK C TeM e Habopom
koAoB. BbinaBwume Koabl, YACO KOTOPbIX 3apaHee nrnaHupyeTcs, onpenens-
0T €4uHMLblI COBOKYMHOCTU, nonaswune B Bbl6opky. OgHako 6ornee Hagex-
HbIM siBNSeTca OTOop C NOMOLLbIO Tabnuy, cnyvyamHbiX YMucen, KOTopbi MOX-
HO OCYLEeCTBUTb Ha KOMMNbIOTEPE, YTO CYLLECTBEHHO YMNpoLlaeT BCH MNpoLe-
Aypy.

2. CrioxHbIli ombop — BCA COBOKYMHOCTb MpeaBapuUTeribHO «pas3buBaeT-
Cs1» Ha vacTu:

a) mexaHu4deckuti ombop, NMpu KOTOPOM reHeparibHas COBOKYMNMHOCTb
AENUTCA Ha 1 paBHbIX rpynn, N crydYanHbiM o6pa3omM BbiOMpaeTcs No O4HON
eavHuue 13 Kaxaown rpynnbl. ECriv B COBOKYNHOCTW YCTaHOBMIEH MOPSAOK
(Hymepauus), 1o, Hanpumep, npu 10%-on BbIBOpPKE MOXHO, BbiOpaB crnyyam-
HO TPEeTbIO M3 NepPBbIX ECATU eQMHuL, 3aTeM OTOMpaTbh eanHNLbl C HoMepa-
mun 13, 23, 33 n 1.4.

8) cepuliHbIl ombop — reHeparibHasi COBOKYMHOCTb OENUTCA Ha cepum,
n B BbIBOPKY nonagatoT ece eanHuULbl criydanHbiM 06pa3omM OTOBpaHHbIX He-
CKONbKNX cepuin. Hanpumep, nsyyaeTtcsa BCS NpoayKuus OABYX-TPEX CTaHKOB
N3 BCEX, MPOU3BOAALLNX O4HO U TO Xe usgenue.

C) munu4eckul ombop, Npu KOTOPOM B reHepanibHONW COBOKYMHOCTU
BblOENATCA murbsl eguHUL, (Ccmpamabsl U paltioHbl), 1 NPOBOAUTCA crnyyan-
HbIN OTOOP M3 KaXXOoro Tuna, Npu 3TOM YUCMO eOUHUL, KaXXOoro Tuna AoSHKHO
ObITb NpoNoOpUNOHanNbLHO 06beMaM panoHOB (CTparT), a ux obLiee 4Yncno pas-
Ho 1. Beibopka npu 3TOM Buae oTbopa AOCTaTOMHO XOPOLLO OTpaXkaeT CTPYK-
TYpYy reHepanbHON COBOKYMHOCTMW.

B 3akntodeHne otMeTum, 4to OoTbOp, NpoBeadeHHbIn 6e3 kakon nmbo cxe-
Mbl, MOXET NPUBECTUN K HEpPENnpe3eHTaTMBHOM BbIOOpPKE.

4.3. OwnGKN BbIOOPKK (penpeseHTaLumn)

Owubkol eblbopku wnn owubkol pernpeseHmamueHoOcCmMuU Ha3bIBaT
pasHULYy Mexay reHepanbHbiM napameTpoM U 3Ha4YeHMeM BbIGOPOYHOro Mo-
KasaTens, OLUEHMBAaloLWero 3TOT nokasaTtenb. [ns pacCMOTPEHHbIX Bbille
nokasartenen BBOAATCA creayolmne o603HaYEeHUS:

Ex =X — M UNN &g = Xg — X, — OLLIMOKa BbIDOPOYHOWN CcpeaHen,

€2 = s? — 02 — owwnbka BLIGOPOUHON AUCNEPCUM,
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& =W —p —oLwwmbka BbIBOPO4HON JOMMN.

EcTtecTBeHHO BO3HMKaET BOMPOC: KaK, He 3Had 3Ha4YeHus napameTtpa re-
HeparnbHOMW COBOKYMHOCTU (B OanbHEWMLLEM «TEOPETUYECKMI NapameTp»),
OLEHUTb OLMBKY BbIOOPKNT?

MycTb 6 — HeKoTopbI (HEM3BECTHbLIN) TeopeTUYeckuin napameTp, a & —
ero oueHka no Bblbopke. lNpeactasmm cebe, 4TO GbINO NpoBeaeHo H6ecko-

HEYHOE YMCIO BbIGOPOK, AN KOTOPbIX MOMyYeHbl oueHkn 6,65 ,65,.... Pac-

cMaTpuBasi & = az* = (9,* —~ 9)2 KaK CryyaviHylo BEenUYuHy, Halgem cpegHe-

Z(Qi* - 9)2fi
2.f

pseTcs f; pa3s). MapameTp 6 HEM3BECTeH, HO ecru oueHKka & HecMeweH-

KBagpaTU4ECKyto ONOKY S . = (3necb & nosTo-

0*

Has, TO ecTb M(H* )= 6, Torga

ECECaS ;
S = 30 =/D(8").

Kak Bngum, otbickaHne cpedHel owubKku s

p* CBOOUTCH K HaxoX/JeHuto
Avcnepcun BbLIBOPOYHOro nokasatens & .
Bo3HukaeT BONpOC, HAaCKOMbKO MOXHO OOBepsTb cpeaHen owmnbke? [Onsd

JTOro criegyet oueHuTb BEPOATHOCTb OTKITOHEHUA [OoKa3aTesiAd 9*, nony-
YEeHHOro no BbI60pKe, OT oueHunBaemMoro TeopeTn4ecKkoro rnapamMmeTpa 6. Oa-
HakKoO Ha TMpPaKkTuKke BaXHee yBEepeHHOCTb B owmnbke. Ee cBA3bIBaAOT C pac-
CMOTpEeHneM paBeHCTBa

P(‘@— g* <t-09): V.

Mpu aToM  GosepumeribHy0 8epOSIMHOCMbL Yy 3afaloT 3apaHee, Ucxoas

N3 NOCTaBMEHHOWN 3a4a4Kn, U HaxoOAT COOTBETCTBYHOLLEE €/ 3Ha4YeHue napa-
MeTpa t. Bennunna t-o, HasbiBaeTcH npedesnbHOU owubKkoU BbIDOPOYHOWN

oueHkn 6", a uHTepsan
0" —t-0p<8 <8 +t-og,

NOSyYEHHbIW N3 HEPABEHCTBA, CTOSILLEro No 3HaKOM BEPOSATHOCTU, dosepu-
mersibHbIM UHmepesasiom. Ecnu, Kk npumepy, y =095, 10 roBopAT, 4To B 95%
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Cny4yaeB OOBEPUTENbLHLIM WMHTEpBAs& HakpbiBaeT napametp &, unnm o 95-
NPOLEHTHOW rapaHTUM NOSTy4YEHHON OLLEHKM.

4.4. CpepaHssa v npeaenbHas oWMOKM BbIGOPOYHON cpeaHen

HanomHum, 4TO popmMysibl cpefHen 1 npenesibHon ownboK NoslydYeHbl B
npeanosioXXeHun HecMeweHHoCmu OueHKU. PaccMoTpuMm 3TOT BOMPOC AnNs
BbIOOPOYHOM CpeaHen BENMNYUHDI.

[Myctb X — HeKoTOopbIN MpU3HaK, MaTemMaTUyecKkoe OXuaaHue KOToporo

paBHO W, a aucnepcua - 0'2, N X1,X2,...,Xp - Bbl60p0‘-IHbIe OaHHblE, NO KO-

_ X1 +Xo +...+X
TOPbIM BblHMUCIIEHA CPEOHAA Xg = 1 2 n. Kaxxgoe um3 Bbl60p0‘-|-
n

HbIX 3HAYEHU X; MOXHO PaccMaTpMBaTb Kak CryyarHyto BenuimHy X; C Te-

MW K€ napaMeTpammu pacnpenenieHuns, Yto u NopoaAMBLIMIA UX NPU3HaK X, TO

ectb M(X; )=, a 0?(X;)=0?. Toraa X MOXHO paccMaTpuBaThb Kak cpej-
X1+ Xo +..4+ X,

HIOO CryYarHbIX BEeNMUYUH Xg = , W y4nTbiBaa CBOWUCTBA
n

MaTeMaTn4eCcKoro oxxmaaHma n gucrepcumn, nonyvymm

M()‘(e):M(Xl+x2 +ot an: M(X1)+M(X2) +...+ M(Xp) _ nM(X) _

n n n

3 aTOro paBeHcTBa BblTEKAET HECMELLEHHOCTb X KaK OLIEHKM MaTemMaTuye-
CKOro oXugaHusi nnn reHepanbHoOn cpegHen. Torga

Xy + Xp +ot Xy ) D(X)+D(X5)+...+D(X,)  nDX) o2
n n n2 n

D(X,) = D(

N nosiydaeM cmaHOapmHyoe Wnu cpefHekBagpaTUyeckoe OTKITIOHEHUE BbIDO-
POYHOM CpedHEN BESTNYUNHDI

g
N

[Mony4yeHHble pes3ynbTaTbl MNO3BOMAT YTBEpXAaTb, UYTO CcpedHsAs owubka
8bI60POYHOU CcpeldHel 8erlu4UHbI KaK OUEHKN MaTeMaTU4eCKOro oXuaaHus
NN reHepanbHON cpeaHen BeNnNYnHbl UMeeT BUA;:

0')76 =

Sy, =

g
8 \/ﬁ )
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OrTcroga BMAHO, 4TO cpenHAada owmnbka YMEHbLUAETCA C yBEJINHEHNEM 00b-
eMa Bbl60pKVI n. A YUnTbiBasd, 4TO AJ1A HOPpMalibHOIro pacnpenerneHmnsa BepHoO

R
o= s TO, YyeM Gornblle pasmax Bapuaumm R npusHaka X, Tem 6bonblue

cpenHsasn owmnbka BbIBOPOYHOM CpeHEN.

PaccmaTtpurBasi BbIBOPOYHYIO CPEeAHIo Kak CrydanHyto BENUYMHY (B Cuny
CNyYanHOCTU BbIOOPKM), OTMETMM, YTO MpU AOCTATOYMHO 6oMbwoM obbeme
BbIOOpKM ee pacnpeneneHne sBnaeTca HopMarnbHbIM UM BNM3KO K TakOBO-
MYy, HE3aBUCMMO OT TOro, Kakoe pacnpenesieHne umen npusHak B reHeparnb-
HOW coBOKynHOCTWU. C yBenmyeHnem vmcna BbIDOPOK ux obLiaa cpeHss Be-
nnyvHa 6ygeT npubnmxaTbCa K reHepanbHOW cpefHen BENUYnHe unm maTte-
MaTuyeckomy oxungaHuto. CriegosaTeribHO, BO3HUKAeT BO3MOXHOCTb C Ornpe-
AerieHHON BEPOATHOCTbLIO OLIEHUTb Ha4EeXHOCTb OLLUNBOKN.

HanomHum, 4TO Ons HopManbHO pacrnpefeneHHoOW criyYanHoW BenUYmHbI

C NapameTpamu pacrnpedeneHus U U o [OoBepuTenbHas BEPOATHOCTb Bbl-

X2

e 2dx.

:-
S|
s

QO

uncnsetcs no copmyne P(x - 4 <to)=2d(t), rae @ ()=

Ains BenuuuHbl Xg CriefyeT 3aMeHUTb 4/ Ha Xp, @ O Ha sy =-——. Torga
Jn

o

—j =2@(t). BennunHa y =2 @ (f, HasbiBaeTcs do-

Jn

gepumersibHOU 8epPOSIMHOCMbIO, a BENUYMHA

nony4Ymm P@)?e —-X,| <t

Ay =t-Z

SN

Ha3blBaeTca dosepumeribHol owubkol ebibopKku vnu rnpederibHol owubkoul
8bI60pOYHOLU cpedHell. Ha npakTuke 3agatoTcss OOBEPUTENBbHON BEPOATHO-
CTblO y, Onpenenstowen cteneHb YBepeHHOCTU; N3 paBeHCTBa d)(z‘):g no

Tabnmuam aTon OyHKUMK (MPUNOXEHNe 2) HaxoOsAT 3HaYeHne aprymeHTa t,
a 3aTeM HaxoOsaT npedenbHyl ownbky W O0BEPUTENbHBLIA MHTEpBan

— g  _ o o
(Xe —tT; Xg +tTj. Takum o6pa30M, cpenHAA BelnnydnHa reHepalsibHoum
n n

COBOKYMHOCTM C [OOBEPUTENIbHON BEPOSATHOCTBbIO )y WU C YBEPEHHOCTbHO
y-100% 3akntodeHa B npegenax
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OTMeTnM, 4YTO Ha NpakTUKe OOBEPUTENBbHYH BEPOSITHOCTb MNPUHMMAOT
paBHOW OOHOMY M3 crnegyrowmx 3HadeHmn 0,95, 0,954, 0,997, wnum 0,999.
OTO 0O3Ha4vaeT, YTo npu ypoBHe goepus 0,95 Tonbko B 5 cnyyvaax u3 100 re-
HeparbHaa cpeaHss BenuyuHa BbINOET 3a YKasaHHble npegensl. [pu Bepo-
atHocTn 0,954 310 MOXeT npousontun B 46 cnyyasx n3 1000, npn 0,997 — B 3
cnydasax u3 1000, npu 0,999 — B 1 cnyyae na 1000. [lpun BCcex pacCMOTPEH-
HbIX BEPOATHOCTAX MOXHO FOBOPUTL O MPaKTUYeCKU MOSIHOW YBEPEHHOCTU B
onpeaeneHnn npegenbHoOn OLNOKN.

NTak, ans BbluMcneHnsa npeaensHon owmnbkn Npu 3agaHHOM AOBEPUTENb-
HOW BEpOSITHOCTU MoTpebyeTca gucnepcus npusHaka reHepanbHOW COBO-
KYMHOCTW, KOTOpas Ha MNpakTuUKe, Kak rnpaswuno, He n3sectHa. Ho MOXHO or-

peoenntb BbIBOPOYHYD AUCIEepPCUro s?, KoTopasi SIBNSIETCS CMEWEHHOU
OLleHKOWN aucrnepcumn o koadppuumeHToM (N —1)/n, TO ecTb NMEeT MecTo
paBEHCTBO

KOTOopas yxe ABMseTca HECMELLEHHOMN OLIEHKON, TaK Kak

M(sz): M(ﬁ-sgj :ﬁ-M(sg):ﬁ-nT_lM(az): M(az).

[Moactaensas B dpopmyny cpegHen owmnbkm BblIBOPOYHOWM cpeaHen ucrnpas.-
FNIEHHYIO ANCMEPCUIO, NOSYYMM CPELHIO U NpeaenbHY OLNOKM

S S
“Xa = n-1" A%, =t n-1

Mpn Gonbwmnx n (n > 100) BenuynHa (n — 1) / n NnpakTUyeckn pasHa ean-
Huue. NoaTomy BbIGOPOYHYHO ANCNEPCUIO MOXHO NPUHMMATb 32 HECMELLEH-
HYIO OLIeHKY reHepasnibHOW Jucnepcun 1 nosib3oBaTbCs opMynamu:

S S
SX, = Ay, :tﬁ

3ameTum, YTO MHOEKC 8 B X, AMNs YNPOLLEHUS 3arnnMcu MOXHO OnycKaTb.
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PaccmoTpum 1 p u m e p. Ansa nsyyeHmna sonpoca o6 obecne4eHHOCTU Ha-
ceneHna ogHoro HaceneHHoro nyHkta o6bin npoeeaeH cny4vanHbin onpoc 200
yenoBeK. B pesynbTate BbISICHUNOCL, YTO B CpeQHEM Ha OOHOro YenoBeka
npuxogutcsa 9,61 M* XUMOW nnowagu co CTaHOAPTHbLIM OTKITOHEHUEM
3,33 M*. C poBepuTenbHOi BeposTHocThbio 0,95 onpenenuTb npeaensl Ans
cpenHen Xnnown nnowagm Ha o4HOro YyernoBeka B 9TOM HaceSIeHHOM MyHKTe.

Mo Tabnuue (npunoxeHue 2) U3 paseHctea @t) = % = 0,475 Haxoaum
t = 1,96. Tak kak 06bem Bbibopkm 200 4OCTAaTOYHO OONbLIOW, TO HET HEODXO-
AUMOCTN UCNpaBnATb CTaHAApPTHOE OTKNoHeHune. Torga cpefHsasa owmnbka Oy-
AeT paBHa

Sy = 333 _ 024 w2

¢ 4200
a npegenbHas owmnbka npu goBepuTenbHon BeposiTHocTM 0,95 coctaBut

Ag, =1.96-0.24 =0.47 m",

Haingem noseputenbHbii nHtepsan 9,61 — 0,47 < X, <9.61 + 0.47 wnu
9,14 m* < X, < 10,08 m°. CrieqoBaTenbHO, C 95-npoLeHTHON YBEPEHHOCTbLIO

MOXHO YTBepXXAaTb, YTO CPeaHss Xunas nnowanb, Npuxogawaacs Ha ogHo-
ro 4yerioBeka B JaHHOM HacerleHHOM MyHKTe, He MeHee 9,74 M?, HO He Gonee
10,08 M°.

4.5. CpepgHss u npeaernibHas oWMOKN BbIGOPOYHON A0NU

Lonet vnn ebIbopoyHOU OMHOcumMesilbHoU 8esluduUHOU (p) HasbliBaeTcs
OTHOLLUEeHNe obbema (Yncna) eauHul, OTHECEHHbIX K HEKOTOPOW KaTeropum, K
obbemy (Yncny eauHuL) BCe COBOKYMHOCTH.

[onsa nopoxaaeTt asibmepHamusHyto U QUXOMOMUYECKYH MNepeMeH-
Hyl0, KOTOpasi NPUHMMAaeT 3HavyeHne 1, ecnu eguHuua COBOKYMHOCTU Mpu-
HaOnexXuT K BbliaeneHHon kateropun, n 0, ecnn HeT. ycTb N — 06bem BbIDO-
POYHOM COBOKYMHOCTH, f; — KONMMYecTBO eanHUL, OTHOCALMXCA K gone, f, —

He oTHocAwmxcsa K Hen: f; +f, =n. Torga cpegHee 3HayeHwe 3TOW nepe-
MeHHoNn byaeT

l'fl +O'f2 _fl
fl +f2 n

roe w — BblbopoydHasa gonsa. Haioem ee aucnepcutio
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2 _ L-w)?f +(0-w)?f, f —2wh +w?f +w?f,

fl +f2 n

2 _
_w (fotfo ) + (1 —2wW)fy :WZ.E+E.(1_2w):W2 +w (1-2w) =w(l-w).
n n n

OTtcioga sy, = W (1-w). CnepgoBaTtenbHoO, cpedHsss owubka 8bi60pOYHOL

donu 6ypeTt nMeTb BUA;
w (1-w)
Sy =4 ——,
Y\ n

a npeodesibHass owubka 8bIbopoYHOU O0slU C 3agaHHOW OOBEPUTENbHON Be-
POATHOCTLIO ByaeT nmeTb BUA;

. e w-(1-w)
4, =t-s, =t 1/—n :

PaccmoTpum 1 p u m e p. B ycrnoBusax npeabigywero npyumepa obina Bbl-
neneHa gons: n3 200 onpoLUeHHbIX 46 XUTenen UMerT Xunnnowaab B npe-
genax or 11,1 M go 17,0 M. [Mpn poseputernbHon BeposaTHocTM 0,924
HaMTU Npenernbl U3MEHEHNS OONU 3TOM KaTeropuu Ans BCEro HacerneHHoro
NyHKTa.

PeweHue. Hanpgem BbibopoyHyto gonto w = 46 : 200 = 0.23 1 13 paBeH-

ctea @(t)= % = 0,462 no mabnuye 2 Hangem t=1,77. Toraa

Sy = ‘/% =+0.0297 u A, =+1.77 -0.0297 =0.053 . Takum oGpa-

30M, C BepodaTHoCTbD 0,924 reHepanbHasa LONA 3akni4deHa B npegenax
0,177 <p <0,283 wnun B npoueHTax 17,7% < p < 28,3%.

4.6. MpepenbHas own6Ka BbIGOPKM NP HEU3BECTHOM O.
PacnpeneneHue CtblogeHTa

Bblwe 6b1510 NokasaHo, YTO AN4 BblYUCNEHNSA NpeaenbHON OWnbKu Tpedy-
€TCS 3HaTb OMCNEPCUI0 NPU3HaKa B reHepasibHOM COBOKYMHOCTU, KOTopas Ha

NnpPaKkTukKe, Kak npasumino, HEN3BECTHaA. B Ttakom cny4yae MOXHO Obino 6bl pac-

CMOTpPEeTb BbIOOPOYHYIO AMCMNEPCUID sg, HO OHa SABNSIETCH CMELLLEHHOW OLeH-

KOW OMCNEpCMM O U UCTIONb30BaHWE ee MpUBeaeT K PerynsipHbIM (He Criy-

YanHbIM) owmnbkam. [loaToOMy paccMmaTpuBatoT ucrpasrieHHy oucrnepcuro
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KOTOpas ABMseTCAa yXXe HeCMeLLeHHOMN OUEHKOW Ancnepcumn reHepasibHoOm co-
BOKYMHOCTU. Torga paccMoTpeHHas paHee BEepPOSITHOCTb OTKIOHEHMs! BblDO-
POYHOM CpeaHeEW OT TreHepanbHOW cpedHen 3anvuieTcs B BUAe

j. Tak kKak s sBnseTca criydanHoOW BeNUYNHOM (B CUny

o s
P[\xe —X | <t-m

y [Xe —Xo|
cryuaitHocTu BbIGOpKM), TO nepenuieM ero B Buae P| -5 _—2l <t |. Cny-
s/+/n-1

YanHas BenuyMHa B NeBOW 4YacTW HepaBeHCTBA UMeET yXe pacnpeneneHuve,
OTNIMYHOE OT HOpPMarbHOro, U criegoBaTeribHO, OTbICKaHMe napameTpa t no

dopmyne cp(t):EV OOJDKHO ObITb MOCTaBMeHO nog COMHEHWe, TaK Kak 3To
bynoeTt npmBoauTb K OWMOKaM, 0COBEHHO 3aMeTHbLIM MPU MarnbIX 3HaYEHUAX
n.

AHrnunckmn ctatuctuk B. occet (nceBooHUM «CTblOAEHT») nUdyyun cry-
YanHYH BENNYUNHY (CTATUCTUKY)

T:—l
s/a/n-1

pacnpegeneHne KoOTOpOM Ha3sblBaloT pacripedesieHueM CmbrodeHma Wnu
t-pacnpedeneHuem [ 2 ]. Okasanocb, YTo anddepeHunanbHaa pyHKUna ee
He 3aBUCUT OT HEM3BECTHbIX NAapaMeTpPoB a U 0, a 3aBUCUT TONbKO OT obbe-
Ma BbI6OpKM N (MK, YTO TO Xe, OT Yucrna crteneHen ceoboabl d.f:k=n-1 B
0003HaYEeHNAX HEKOTOPbIX MCTOYHUKOB).

Torga npegenbHasn ownbka BbIGOpKM OyaeT BbIYNCNATLCA B BUAE

Sg

A —_,
4 n-1

mm Ay =t

Xg — Vﬁ

roe t, =t(y;n) onpegensietca no Tabnuue pacnpeaeneHns CTblogeHTa Mo
o6bemy BbIOOPKM N (MK NO YMCny cTeneHen n — 1) 1 JOBEPUTENbHON BEPO-
ATHOCTU ).

3ameqaHue. Mpu n > 100 cuntaetcs, yto (n—1)/n =1, u NoaTomy B nep-

BOW 13 hopMyn npeaenbHOW OWNOKU NPUMEHSAIOT BbIGOPOYHYO AUCTIEPCUID

Sg BMECTO I/ICI'IpaBJ'IeHHOI7I ancrnepcun 82 .

OTMeTMM Ba)KHOe [A51A NPaKTUKU CBOMCTBO pacnpepeneHns CTbiodeHTa.
Mpy N — o0 OHO CTPEMUTCH K HOpPMarnbHOMY pacrnpeaeneHunto ¢ dyHKumen
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'[2

L e 2
MIOTHOCTK (0('[) =—-€ . MoaTtomy gng 6onbwimMx n nNpu oTbICKaHUW Na-

N2m

pameTpa t MOXHO MCXOOWUTb M3 HOPMAaIbHOrO pacnpeneneHnsi, UCrnonb3ys

paBEeHCTBO ¢(t):’2—/. Mpuyem, npu goseputensHon BeposaTHocTn 0,95 oT-
HOoCUTEenbHaA NOrpPeLUHOCTb NpeaesibHOM OWKNOKM Npu Takon nepecTaHoBKEe
He NPEeBbICUT OQHOro NPoLEeHTa (ManocTb C TOYKM 3peHUst CTaTUCTUKN). U oHa
OyaeT yMeHbLaTbCA N0 MeEpe YBENMYEHNS N.

[M1pumep. Ona nsydyeHna sonpoca 06 obecnedeHHOCTN KuTenem ogHo-
ro HaceneHHoro nyHkTa 6bin1 NpoBedeH cnyyanHbln onpoc 200 4enosek. B
pesyribTaTe BbISCHUIIOCh, YTO B CpeHeEM Ha OOHOro yerioBeka NpuUxoguTcs
9,61 M2 xwuroi nnowaan co CTaHOapPTHbLIM OTKITOHEeHueM 3,33 M? , HaloeH-
HbiM1 No Bblbopke. C poBepuTenbHOM BepoATHoCTbO 0,95  onpenenutb
npeaensl Ans cpegHen Xunow nnowaan Ha o4HoOro Yyenoseka B 3TOM Hace-
NIEHHOM MYHKTe.

Y Hac y =0,95, a uncno cteneHen ceoboabl k = 200 — 1=199. Toraa no

Tabnvue pacnpeneneHus CTbloneHTa onpefensiem t, =1(0,95;199)=1,96.

Tak kak 06bem 200 BbIGOPKM OOCTATOYHO BOMbLLOW, TO HET HEOBXOOMMOCTH
ncnpaenaTb CTaHOAapTHOE OTKIOHeHue. [locne aToro npegenbHasi owwmbka
COCTaBUT

A5=1,96 333 4047 m2

200

Hanpoem poseputenbHbin nHtepsan 9,61 -0,47 <X, <9,61+0,47 wunu

9,14 M2 < X, <10,08 ES CnepoBaTtenbHo, C 95-NpouUEeHTHON YyBEpPEH-

HOCTbIO MOXHO YTBEPX/AaTb, YTO CPEAHSIS KuNnas NnoLaab Ha O4HOTo Yero-
Beka B AAHHOM HAaCeneHHOM NyHkTe Gorblue, YeM 9,14 M % HO MeHblLue,
yem 10,08 m?.

3amMeTuM, YTO N N3 paBeHCTBa (D(t) = % = 0,475 no mabnuue 2 Haxo-

anm Takke t=1,96.
4.7. BnuaHue BMAA BbIOOPKU Ha BENMUYUHY OLLNOKM

Kak Mbl BbIACHUN paHee, OCHOBHbIM WU CaMbIM TPYAOEMKUM MOKa3aTesieMm,
BNMAIOWMM Ha owwKnOKN BbIGOPKM, siBRAeTca aucnepcusi. EcTecTBeHHO, ee
BENU4YMHa 3aBUCUT Kak OT cnocoba oTbopa, Tak 1 oT BUAa BbIOOPKMW.

PaccmoTpuMm cHavana cnyyan, korga npu nodom Buae BbIOOPKKM Ocylue-
CTBNSIeTCA 108MopHbIU ombop. Torga, kKak oTMevanocb paHee, BePOSATHOCTb
nonagaHus nobon egnHULbl B BbIODOPOYHYO COBOKYMHOCTb OCTAaeTCA HEeus-
MEHHOW Ha MPOTSKEHUN BCeWN npouenypbl otéopa. [Npn aTomM nog eanHULEN
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NOHMMaeTCcs COOCTBEHHO eANHMLLIA COBOKYMHOCTM Unu cepus, unm ctpart. No-
aTOMy aucnepcus byaoeT 3aBuceTb TONbLKO Bbibopa dopMyrbl.

B ceputiHoli ebibopke aucnepcus onpegensietcs kak konebrnemocTb
MeXay cepusiMn 1 no BuAy SBMSIETCS aHANoromMm MexXrpynnoBon AUCNEPCUMN:

L 2
(X = X)°f;
=
52 - ,
25
rae X; — cpeAHee 3HaueHue npuaHaka B j-OM cepumn; X — cpeAHee 3HaveHue
npu3Haka Bo BCen Bblbopke u f;  — obbem j-on cepun. Ecnn obbembl cepuit
OoAMHaKoBbIl, TO hopmyna npeobpasyeTcs K Buay
r
= 2
2. (X —X)
2 _j=
Sy = :

r

rae r — 4nucrno oTobpaHHbIX CEPUN.

Mpwn munuyeckol ebibopke [UCNEPCUsi BbIYUCNSETCA Kak cpeaHsis
(B3BELLEHHAas1) BHYTPUPAMOHHBLIX AUCMNEPCUI, TO eCTb NO CXeMe BHYTpUrpyn-
NOBOW ANCNEPCUN:

m
2
s2 _ 1= ,

m

2.N;

=1
nj 5
2. (Xij = Xj)

roe 5)2(_ ==L — BblIOOpPOYHas aucnepcus npmMsHaka x B j-oM CTpa-
i n;

j
Te (panoHe) obbema nj; M — YKUCIO PanNOHOB.

Ncxoaa n3 npaBuna CroXeHust AUCNepCcuin, 3akniyaem, Yto gucnep-
CUN, NOMyYEeHHbIE NO 3TUM dhopmyrnam, ByayT MeHbLle CBOMX ObLKnX gucnep-
cuin. NMoaToMy MCMNONbL3OBaHME UX YMEHbLUUT BENUYMHY OWMKOKN, N B 9TUX
ABYX criydasax oHa 6ygeTt MeHbLue ownbKkn NpocTon BelGOPKN.

Yacto ucnosnb3dyemoe coyeTaHwe panioHUPOBAHHOMO (CTpaTuduumpo-
BaHHOro) otbopa ¢ oTbopomM cepusamMm B Kaxxgom parioHe obecneumnBaeT npe-
MMYyLLIECTBA B OpraHn3aumm BbIOOPKM U YMEHbLUEHNE oWwnbKn BblGopKN. [uc-
<2
X

o 2 o
nepcumn S)? OnAa KaXxgoro n3 m pamoHOB:
J

nepcus Takowu BbI60pKVI S BbIHYNCIIAETCA KaK CpeaHAA MG)KCGpI/IVIHbIX anc-
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s2 ==
m

DT
ia

2 _ pgucnepcwvs ans j-ro paiioHa, Bbluncnsiemast no popmyne:

roe SX,— —

I’j 5
2. (Xij —Xj)
sz =12 .

Xi ,

3pechb Xjj — CpelHsisl B i-i cepuun j-ro paioHa; X; — cpeaHsis BbibopoyHas B
J-M palioHe; r; — 4ucno cepui, OTOBpPaHHbIX B j-M panoHe; m — 4ncno pai-

oHoB. [locnegHasa opmMyna NpuUMeHseTca B cryyae, korga obbembl cepum
OAMHaKoBbl. B NnpoTMBHOM cnyyae crnegyeTt BblYUCNATbL BENUYMHY B3BELLEH-
HOW OUCnepcun.

[Ana nonu gucnepcns BblYMCAETCA aHanormyHo:
npu ceputiHol 8blbopke

rae Wi — [Ons e4uHWL onpeferieHHo KaTeropum B j-il cepun, W — Aons

eNHUL, 3TOWN KaTeropumn B BbIDOPKE;
npu patloHUpPo8aHHOU cepuliHOU BbIBOpKe

2
S stlrl
2 1
Sw =" ,
2.0

2 o . o o
rae SW_ — MeXCcepumnHaa gmcnepcuma aosim B |-M panoHe, rj — YNCI10 cepun,
J

OTOOpPaHHbIX B j-M paMloHe, M — YUCII0 PanOHOB.

Ecnn B paccMoOTpeHHbIX Bbile crydasx npou3Boantcs 6ecrnos8mopHbIt
omb6op, TO NO NpUYNHE, YNOMUHAaBLLENCS Bbille, OUCNEPCUA KOPPEKTUPYeTCS
MHOXuTenem (N —-n)/ (N —-1) npu otbope eguHmuamm mnm (R —r) / (r — 1)
npun oTbope cepusmun.

62




Taknum obpasom, cpeaHsst owmnbka BbIOOPOYHON cpeaHen U BbIDOPOYHOW
AONn Ans pasHbiX BUOOB BblIOOpkM OyaeT umeTb BuA, NPeacTaBNEeHHbIN B
NPUBOANMON HUXe Tabnuue.

Tabnuya 4.2

CpepaHsas owmnbka
BbIGOpOYHOM OTHOCUTENTBHON
BENWYMHbI (Z0nn)

Bua BbiGopku BbIGOpOYHOI cpeaHeii

1 2 3
2 w(l-w
MoBTOpHas, S w(ld-w)
oT60op eanHMLamm n n
2 w(w—-1) N-n
BecnoBTopHas, s N-n ‘J ( ).
oTbop eanHULAMU n N-1 n N -1

CepunHas (HepanoHMpo-
BaHHas) 6ecnoBTopHas

PanoHnpoBaHHas,
oTbop egmHmuamm, 6ecno-
BTOpHas

PainoHupoBaHHas,
otbop cepusmu, 6ecno-
BTOpHas

4.8. OnpepeneHne o6bLemMa BbIOOPKU

OQHUM 13 BaXXHbIX BOMPOCOB MSfiaHMPOBaHNA BbIBOPOYHOro HabnwaeHUs
aBnseTca Bonpoc 06 ob6veme BbIOOPKK. Kak Mbl yxxe ybeaunucb, ana nony-
YeHus1 BbIBOPOYHbIX OLEHOK, Hanbonee agekBaTHO OTPaXKatoLMX nokasaTtenu
reHepanbHOM COBOKYMHOCTW, XXenaTenbHO MOfyyYuTb rapaHTUPOBaHHO

y o

Manyto (¢ 60NbLION BEPOATHOCTLIO) CPEAHIOK OLMOKY S = T Ortcropa Bug-
n

HO, YTO NtOBYO CTeneHb TOYHOCTM MOXHO MOJSTYYUTb, YBENUYMBAS N, YTO, OA-

HaKo, NPMBOOUT K HeXernaTenbHOMY yBESIMYEHNO 3aTparT, 3aTO Masibii 06bem

nopoxaaet 6onblume ownbdkn. K Tomy xe ata oopmyna He yuuTbiBaeT BEPO-
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ATHOCTHOW OLeHKW. [oaToMy npu nnaHupoBaHUM obbema BbIGOPKM UCXOAAT
13 npeaenbHO OLLMGKN M1o8MopHOU BbIGOPKM

o
A=t—.
Jn
Bbipaxkaa otcioga n, nonydmm
L _t?o’
= e

HanomHum, 4TO 3a0€ch 0'2 — Aaucnepcud npm3Haka B reHepaanoM COBOKYTI-

HocTn, a A — npegenbHas owwnbka ero. Beille B KayecTBe Mpu3Haka Mbl
paccMaTtpuBanv CpeaHIo BEMUYNHY UNKU JOSH0.

Ncxoasa us uenen BbIGOpoYHOro HabnogeHus, Npy NNaHMpoBaHWUM ero 3a-
Odarom eesniuduHy npedesibHoUu owubku A n dosepumeribHy 8eposim-
HOCmb, KOTOpasa onpefenseT napameTp t. UTo xe kacaetca gucnepcuu, Ko-
TOpasd, Kak NpaBuIio, 3apaHee He U3BECTHA, TO HA MPaKTUKE UCMONb3YT He-
KOTOpPbl€ METOAbl OLEHKM ee BENNYUHbI. BOT HEKOTOpbIE N3 HUX.

1. Ecnu oueHuBaeTcsa cpedHas npusHaka, UMeroLero HopmarnbsHoe pac-
npegeneHne nnn 6nmskoe K Hemy, TO MOXHO BOCMOSb30BaTbCA «NpPaBUIOM
TPEX CUrM», COrflacHO KOTOPOMY NPaKTUYECKN BCe 3HaYEeHUs NpusHaka nexart
B MHTepBane agnuHot 60. Otcionga o0=R/6,1rae R = Xmax — Xmin - A Han-

fonbluee N HauMeHbLLEee 3HaYEeHUS NpnU3HaKka oUueHNBakTCA SKCNepTaMu.
2. Ecnu dCMMMeETPUAa pacripegesieHmnAa rnpum3Haka cywecrseHHa, 1O nosa-
raroTt

1
o= g(xmax ~Xmin )

3. MoXHO opraHun3oBaTb «MpobHYto» BbIGOpKY HEBoNbWoOro  obbema K,
Mo KOTOpPOW onpeaensieTcs ancrnepcus

2 _i=1
ano6. - k -1 '

ncrnonb3yemasi 3aTeM B Ka4eCTBE OLeHKM reHeparnbHOM OMCNePCUn.

4. Ecnu paHee npoBogunucb BblIBOPOYHbIE UCCIEAOBaHUSA aHaNOrM4yHon
CTaTUCTUYECKON COBOKYMHOCTM, TO MOJNyYeHHYK Torga gucnepcuto 6epyT B
KayeCcTBe OLeHKMN ANCNepcun n3y4yaemomn COBOKYMHOCTM.

5. MoXHO BOCNONb30BaTbCS TEM, YTO MAKCUMYM OUCNepCcUn Ao OOCTu-

raetcsnpu w =05, u max o2 =0,5-(1-0,5)=0,25.
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B niobom cnyyae, B CBA3M C TEM, YTO reHeparnbHas Aucnepcus oueHuBea-
eTca npubnmxkeHHo, 06bem BbIOOPKM N pekoMeHOyeTCs OKPYrnsiTb B CTOPO-
Hy yBenuyeHud. [1pn 3TOM He CTOUT rHaTbCa 3a ManbiMU 3HadYeHusMn A n
B6onbLWMMN 3HAYEHUAMN t, YTO, C O4HOM CTOPOHBI, NPUBOAMUT K BonbLUEN TOY-
HOCTW 1 BosbLLEN YBEPEHHOCTN, HO C APYron, K YBESIMYEHUIO 3aTpaT CPeacTs,
Tpyda v BpEMEHU, Ha 4YTO MOXHO He obpallaTb BHUMaHME TOSIbKO B UCKIHO-
YUTESIbHbIX Crlyyasx.

Ecnn nnanupyetcsa 6ecrioemopHsii ombop, TO crnefyetr UCXoauTb U3

doopmynbl:

s IN—-n
A=t— ,
Jn IN -1

roe s° — OLEeHKa AMcnepcun reHepanbHol COBOKYMHOCTU. OTcloaa nonyymm
CKOPpPEKTUPOBaHHOE BbipaXeHne obbema BbIOOPKU

noN
n=—————,
ng +(N —1)
2
o
roe ng = t? A—2 — 06beM BbIDOPKKM NpU NOBTOPHOM OTOOpeE. Jlerko BnaeTb,

YTO NMpu GonbLLIOM 06beME reHepanbHOW COBOKYMHOCTU CKOPPEKTUPOBAHHbI
06beM BbIGOPKM HE3HAYUTENBHO OTNMYAETCS OT Ng.

Ecnn nnaHupyeTtca panoHmpoBaHHast Bblbopka, TO 06bemM BbIGOPKKM pac-
npegensaT nNponopuMoHanbHO obbemam reHepanbHOW COBOKYMHOCTU, Mpu-
XOOALWMNMCS Ha PanoHbI:

N;
ng=n-—,
N
rae N — obbem BbIOOPKM OIS | —TO panoHa B reHepanbHOM COBOKYMHO-
cTn, n — obwwnn obbem BbIbopkn, N — obwmmn obbem reHepanbLHOM COBO-

KYMHOCTMW.

Mpu ntob6om BUAE NPOEKTUPYEMOI BbIOOPKN pacyeT 0GbeMa HauymHalT Nno
dopmyne nosTopHoro otbopa. Ecnu B pesynbTate pacyeta gons otbopa
No/N npeBbicMT 5% reHepanbHON COBOKYMHOCTM, TO NPOBOASIT BTOPOW Ba-

puaHT pacyeTta no gopmyrne ana 6ecnoBTopHoro otéopa, cornacHo KOTOPOM
ob6bem BbIOOPKM N ByaeT MeHblue, Yem Ng. Ecnu xe gona otbopa MeHbLue

nssmu rnpoyeHmos, To B TaKkOM Nepexofe HeT CMbICna, TaK Kak 9TO Hecylle-
CTBEHHO CKa)XeTCsl Ha BenuymHe obbema BbIOOPKM.

Buibopka gomkHa obecrieqyume perpe3eHmamueHOCMb OCHOBHbLIX MOKa-
3aTenen reHepanbHOM COBOKYNHoOCTU. [MoaTomy ee obbem paccuuTbiBatoT
MHOrOKpaTHO, UCXO0AA M3 AONYCTUMbIX OWMBOK pasHbiXx nokasatenen. [Npwu
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9TOM K MpaKTU4EeCKOMY MCMNOSib30oBaHUIO BblbupatoT Haubosnbwee u3 rosny-
Yyuewuxcs 3HadYeHuU n.

lpumep. Ha anekTponamnoBoM 3aBofe Ans npoBepkn B3dATo 100 namn.
CpenHaa npoOofmKUTENTIbHOCTb FOpPeHUs UX okasanacb paHou 71420 4. co
cpefHekBagpatndeckum OTkInoHeHnem 67, 03 y. lNockonbky npeacraBnser
MHTepec kayecTBo Bcen naptum (50 meic. namn), TO OUEHMBAIOT TOYHOCTb

nony4yeHHon cpegHen Sy :% =+6,1 y. [1lpn goBepuUTENLHON BEPOAT-
0,954

HocTn 0,954 w3 paBeHCTBa ¢(t)=T:O,477 onpenensem t = 2. llo-

cne 3Toro nofty4nm npegen BO3MOXXHOW OLUNOKN

Ay =2-(£6,1)=%12,2 y.

CnepoBaTenbHo, ¢ BeposaTHOCTbIO 0,954 MOXHO yTBEpXaaTb, YTO CpeaHss
NPOAOIKNTENBbHOCTbL FOPEHMsT OQHOW 3MEeKTponiamnbl BO BCen naptum byaer
HaxoauTbca B npegenax ot 71408 4. po 1432 4., npn 3TOM TOSMbKO 46 namn
n3 kaxgow Toica4m (1000 (1 — 0,954)=46) MOryT MeTb CPOK rOpeHunsi, BbIXO-
AAWnn 3a 3Ty npegensl. Ho nockonbKy NpencTaBnaloT MHTEPEC OTKITOHEHUS
B CTOPOHY MEHbLUEN MNPOAOIMKUTENBHOCTU FOPEHUS, TO HEKaYyeCTBEHHbIMU
NPU3HaKT NOMOBUHY — 23 Namnbl U3 TbiICAYN. Ha OHOBaHUM 3TOro pellaeTcs
BOMPOC O rOAHOCTWN BCEWN NapTUX dneKkTponamnm.

PeweHne Bonpoca MOXHO YTOYHUTL. Onpegenum, y KakonW Jonv namn
CPOK CnyX0bbl OKaXkeTCA MeHbLUe yCTaHOBMEHHoro numuta — 71410 y. lNpo-
AYKUNSA C MEHBLLUMM CPOKOM FOPEHNs cCYUTaeTCa HeKadyeCTBEHHOM.

[Mpun KoHTponbHOM npoBepke 100 namn meHblwe 7470 4. ropenu 10 namn,
aons kotopbix B Bbibopke coctasmna 0,1 unn 10%. Toraoa cpeaHss owmnbka
aToun gonu bypet

Sy =\/0’1'(1_0’1)=io,03 nnn +3%.
100

C BeEpOATHOCTbLIO 0,954 onpegendemMm npegenbHy0 OWKWOKY Aonu
4,=2- (i 0,03) =+0,06 wunn 6%. CnegoBaTtenbHO, C yBEPEHHOCTbIO 95,4%

MOXHO OXuaaTb, YTO BO BCEW NAPTUMN OKaXXeTCH OT YeTblpex OO LecTHagua-
TV NPOLLEHTOB HEKAYeCTBEHHbIX anekTponamn (10%+ 6%),

4.9. Manble BbIOOpPKU

HanomHum, 4TO pesynbTaTbl Npeablaywero nyHkta Obiny nonyYeHbl B
npeanosioXkeHmn 6onbworo o6bema BbIOOPKM N, YTO NO3BONSET NOMb30BaTb-
CA HOpManbHbLIM pacnpegeneHMemM npu OTbiICKaHMM napameTpa t wu npe-
AenbHbIX owmnbok. besycnoBHo GonbluimMmn aenstoTca n > 100, HO yxe npu
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n <100 pacnpegeneHunsi BbI6OpOYHbIX CpeaHen 1 4ONM OWyTUMO OTNNYatoT-
CHA OT HOpPMasnbHOro N ero UCnosib3oBaHne NPMBOANUT K 3aMeTHbIM MOrpeLLHo-
ctam. Npn obveme BbiIGopkM oT 30 4o 100 3TK NOrpELLUHOCTU CYMTAOTCS He-
3HA4YUTENbHbLIMU, U NO3TOMY nNnapameTp t MOXHO Haxo4uUTb, UCMONb3YA Kak
HOopMarbHOe pacnpenerieHne, Tak n pacnpegeneHve CTboeHTa.

Mpn obbemax BbIOOPKKN, MeHbLKnX 30, pasHuua CTaHOBUTCS CyLLLECTBEH-
HOM. Takne BbIOOPKM Ha3bIBaOT MasibiMu. [Ana HUX obsi3amesibHO UCTONHATb
ABa npasuna:

1. napameTp t HaxoauTb no Tabnuue t-pacnpeneneHuns CTblo4eHTA;

2.  MCnonb30BaTb MOJIbKO «UCNPAaBMEHHYHO» ANCMEPCUIO.

Mcnonb3oBaHue Marbix BbIOOPOK 3a4acTyo NpOLAMKTOBAHO Heobxoaumo-
CTbl0. Hanpumep, CTeHOOBbIE UCMbITAHUA PasfIMYHbIX KOHCTPYKUUMA Ha rpe-
AenbHble Harpy3ku BegyTca 4o HeobpaTMMoro paspyLueHnsa nx. A aTo npuBeo-
anT K 6onbluimMm 3aTtpaTtam. B gpyrux cnyvaax npudnHomn ABns0TCS « TEXHOMO-
rmyeckme» ycnosusi. Tak, B cenekumMoHHon paboTe «4YUCTbINY OMbIT ferde no-
CTaBUTb Ha HEBOMbLLOM Yncne AenAHOK.

IMpume p. ANa n3ydeHns ncnornb3oBaHus paboyero BpemMeHu nposee-
HO HabnogeHne 3a 10 oTtobpaHHbIMK padounmm, U3 KOTopbiX 4 YeroBeka pa-
6otanu Bce Bpems. [Jons ux pasHa 0,4, aucnepcma 0,4 - (1—0.4) =0,24 . lNpwn

aoseputenbHon BepodaTtHocTn 0,95 um yncne cteneHen ceoboabl k=10 -1
= 9 no Tabnuue pacnpeneneHus CtbiogeHTa Haxogmm t = 2,66. Torga npe-

AenbHaga ownbka 6yget pasHa Aw = 2,26 - ‘/% = 10,36.

Takum obpasom, ¢ BepodaTHocTbo 0,95 aons ynctoro pabovero BpeMeHM
B dooHOE BpEMEHN pabounx JaHHOro Lexa HaxoauTtcs B npegenax ot 39,64%
no 40,36%.

Ecnn npu Ton Xe BepoOATHOCTU ucnonb3oBatb t = 1,96, HangeHHoe u3
HOpMarnbHOro pacnpegeneHus, To npeaenibHas ownbka nony4YnTCs paBHOM
0,31. C ogHOM CTOPOHbI, MeHbLlasi owmnbka — XopoLlo, a C APYron — 3TO He-
npasaa.

O6o0wasa ckasaHHOe, NpuMBEAEM CXeMy MNPUMEHMMOCTU HOPMarbHOMoO
pacnpegeneHna  un  pacnpegeneHns  CTbiogeHTa Aanst OTbiCKaHMA
napameTpa t:

Tabnuya 4.3
3 HopmanbHOro
N3 pacnpeaeneHnsa CTbto-
O61bem BbIGOpPKU pacnpeaeneHns feHTa
n o)=Y t, =t(y k)
2
Menee 30 Het Obsi3aTensHO
OT1 30 go 100 MoxkHo MpegnoytntensHee

Bonee 100 Ja [a
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N B 3aBeplieHWe HanoMHWM, YTO pacripedeneHue CmbrodeHma pac-
cMampueaemcsi moJsibKo 0711 HopMaribHO pacripedesieHHo20 UCXOO0HO:20 rnpu-
3Haka X .

MhaBa 5
OcHOBbI AUCNEPCUOHHOro aHanusa
5.1. TeopeTnyeckme OCHOBbI

OcHoBHOM 00ONAacTblo MPUMEHEHUS CTAaTUCTMYECKOro MeToda Aucnepcu-
OHHOrO aHanuaa sBngeTcs cuTyauus, korga TpebyeTcs pewwmnTb BOMPOC O
BNUSIHAN OOHOIO UMM HECKOSTbKUX Ka4yeCTBEHHbIX (paKTOpPOB Ha KONIMYECTBEH-
HbI NpU3HaK Y, OLEHUTb UX BIUSIHWME W BblIOpaTh Hanbonee BaXHbIN akTop.
Ecnun nccnegyetcsa BnnaHne ogHoro aktopa, To roBopsat 06 odHogakmop-
HOM QucriepCUOHHOM aHarnu3e wnn ob oOHoghakmopHOU Knaccugukauuu,
ecnn (pakTtopoB ABa, TO peyb uaeT o 08yxghakmopHOM AucrepcUoOHHOM aHa-
Jlu3e nnu o d8yxghakmopHOU Kraccugukayuu v T. 4.

Mbl paccmoTpuM ogHOMaKTOpPHLIM KoMMsiekc. BHavane npuBegem Heko-
Topble npumepbl. Ecnn peyb naet o BANAHUKU pasnnyHbiX BUOOB yaobpeHuin
Ha YPOXXaMHOCTb HEKOTOPOMN CESTbCKOXO3ANCTBEHHOWN KYIbTypbl, TO (0aKTOPOM
F aBndaetcsa ygobpeHune, a KONMMYECTBEHHbIM MPU3HaAKoM Y — YpPOXXanHOCTb.
[pyras cuTyauma: ogHa 1 Ta Xe fgeTarib U3rotaBnmMBaeTCs Ha pasHbIX No TU-
ny CTaHKax unu pasHbiMuM pabounmun. Torga B kayecTBe (pakTopoB MOXHO
paccmaTpuBaTtb TUMbl CTAHKOB UM paboymx, a KONMYEeCTBEHHbLIM NPU3HAKOM
MOXeT BbITb YUMCIO BpakoBaHHbLIX AeTarnen, 3atpaTbl BDEMEHN HA U3roToBIE-
HWEe O4HOW AeTanun Unu OTKINOHEeHME OT 3aaHHbIX pa3MmepoB U T. 4. Bo Bcex
cnyyasx ons daktopa F BbligenawT yposHu ¢hakmopa Fi , Fo, ... Fn.
B npuBeaeHHbIX Bbllle NpuMepax ypoBHAMM hakTopa sSBAATCA pasfnyHble
BUAbl yoobpeHuin, pasnuyHbie CTaHKKU UK pasHble pabouyue.

Ha kaxnom yposHe F; (j =1+m) opraHuayioT BbIGOpOUHOE HabroaeHue

npuaHaka Y oGbemMOB Nj 1 A5 Kax40A U3 M MOMyYMBLIMXCS! TPYMN AaHHbIX
Yij i =1+nj; ] =1+m), TO €CTb Ha KaXAOM YPOBHE, BbIYUCIISIOT CPeAHUe
BEMNYMHBI Y, Tak Ha3biBAEMbIE rPYNMOBbIE CPE/HME.

OcHosHol nocmynam. Ecnu paccmampusaemMbili gpakmop He erusiem Ha
rnpu3Hak Y, mo OH He efusiem U Ha cpeOHuUe 8eslU4UHbI, MO ecmb OHU OOITXK-
Hbl 6biIMmb pasHbl UMNU He3HadYumesnbHO omsudyamscs Opye om Opyeaa. Ecnu
Xe ¢hakmop enusem Ha Y, mo pasnuyue Mexaoy CcpeOHUMU erluduHamu
OO/MKHO 6bIMb CyUW,eCMBEHHbIM.

[MockonbKy BblGopKa crnyyarnHa, TO, Kak nNpaBuio, cpegHue 3HavyeHus oT-
nuyarTca gpyr ot Agpyra. Bo3HukaeT Heo6XogMMOCTb BbIACHUTL, CrydanHO
NN 3aKOHOMEPHO pacxoXxaeHne mexay Humu. [Ons aToro NpoBepsitoT rmmno-
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Te3y O paBeHCTBE CpeHUX BEJIUHUH. B kauvectBe HyJ'IeBOl7I rmnoTea3bl pac-
cMaTpuBaroT

a B KayecTBe aJ'IbTepHaTVIBHOVI
Hl :)71 -‘/—')72 i...iym.

'Mnotesa Hp npoBepsaeTca CpaBHEHMEM MEXIPYMNNOBON U BHYTPUIPYn-
noBon gucrnepcun no F- kputeputo, nNpeanoXeHHoOMy aHrfmMUCKMM CTaTUCTU-
koM PoHanbgom duwepom (1890 — 1968). Ecnun aTn gucnepcum otTnnyarTcs
He3Ha4YNTEeNbHO UMK MEeXrpynnoBas OUCMNepCUa MeHblLe BHYTPUIPYMNnoBOW,
TO HyfieBas rmnoTesa NpUHUMaeTCd, U BNusHue paktopa ucknoyaetcd. Ecnm
e MexrpynnoBas OUCMEPCUst CYLEeCTBEHHO 6orblue BHYTPUrPYnnoBOW, TO
3aKmn4aloT, YTO pasnuume B cpeaHux OBbyCcroBneHO He TONbKO CryyanHo-
CTaMM BbIBOPOK, HO M BO3OENCTBMEM UccriegyemMoro dgaktopa. Kcratm, uc-
nonb3oBaHMe aucnepcun Ans nNpoBePKN rmrnoTesdbl O paBeHCTBE CPeaHMX Orl-
pegenuno HasBaHMe paccMaTpMBaeMoro Metoaa.

AHanorn4yHo Tomy, Kak 9To genanoch B rnaese 3, obwyo cymmy KBagpaToB
OTKIMOHEeHUN BapuaHT y;; OT obLien cpedHen y MOXHO nNpeactaBuTb B BUOE

CYMMbI OBYX ClnaraemMblX

gi(y” ~yP = E(Yj —V)an + gi(Yij —Y i
j=li=1 j=1 j=1i=1

nIn npm cooTBETCTBYHOLLNX 0003Ha4YeHnax
Do6u = quaKm +Doem -

BenununHa D,g,, U3MepsieT obLlyto Bapuaumio npusHaka Y. Cnaraemoe
Dpaxm OTpaxaeT Ty YacTb oOLieii Bapuauum, kotopasi obycnosreHa Bius-

HueMm chaktopa F, a D,, NpeactaBnsieT cobon BapmaLuio 3a cHeT BNUSHUS

Nnpo4nx (*)aKTODOB. YKasaHHble Bbllle CYMMbI KBagpaTtoB OTKJTOHEHWUI NO3BO-
JIAIOT NONYy4YNTb OUEHKUN TpeX I}Zl,l/ICI'IepCl/Il\/‘I, NCMNoJb3y4d, COornacHo P. CDVILIJepy,
COOTBETCTBYHOLLNE HAUCTIa cteneHen ceoboasl, KOTOpbIE paBHbI:

m
d-f-oo'm =n-1, — ansaobwen Bapnaumm (n = an );

j=1
d.f.qba,(m =m-1 — ansg MexrpynnoBown Bapuauum ;
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m m m
df.oem = Z(nj —1)= 2.Nj—>1=n-m — Ang BHYTPUrPYnnoBoMn.
=1 =1 =1

3amMeTuMm, Kak u CyMMbIl KBagpaTtoB OTKITOHEHUN, Ynucna creneHen csoboapbl
CBA3aHbl aHanormM4HbIM paBeHCTBOM:

df o6 = AF -cpam + 9 Fo0m-

BbiGOpOYHbIE OLIEHKM TPEX AUCMEePCUn HAaXoaAT B BUAE:

D 1 '
2 obuwy —\2
S = = E E s — ,
oow — n_-1 n—ljzlizl(y” y)

D m
2 _PYgpam 1 - e
Sd)aKm o m—1 - m—1 _21(yJ y) nJ !

n;

D 1 M

2 ocm 2
S = = E E .
ocm n n—m =t 1(ylj )

Mo HMUM BblYUCISETCA Habngaemoe 3Ha4YeHne CTaTUCTUKKU, Ha3biBaeMOM
F-kputepmnem duwepa:

npyu 3TOM npeanonaraeTcs, YTo sgbaKm >s§cm. B npoTuBHOM cny4yae, kak

Mbl YK€ FOBOPMWIW, BMUSIHUE M3ydaeMoro daktopa UckrouvaeTcs. Vmetotcs
[Be CTaTUCTMYECKMEe TabrnuLibl KOUTUHECKUX 3HaYeHun F-kputepusi duiiepa
Foum = F(o,df.,df,) npn ypoBHax sHaummoctm a=005 u a=001.

3pece df, mn df., —uucna creneHen csoboabl PaKTOPHON N OCTATOYHON
Ancnepcunin COoTBETCTBEHHO.

Ecnun okaxetcs, 4Tto  Fya6, > Fypym, BNVSIHWE (hakTopa sSBNSETCS Cylue-
CTBEHHbIM UMW CTATUCTUYECKU 3HAUUMBIM. Ecnn xe  F a6, < Fypym, CNEayeT

noctaBuTb Nog COMHeHUe BOMNpPoOC O BITIMAHUN (*)aKTOpa Ha KONMMYECTBEHHbLIN
NPpM3Hak.

OctaeTtcsa 3aMeTuUTb, 4YTO paCCMOTpeHHbIVI MeTod BepeH OJid Ccrliydad, KO-
roa npusHak Y Ha KaXxgom ypoBHe pacrnpeferieH HopmManbHO C OAWHAKOBbI-
MU OncrnepcnamMmn.
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5.2. Mpumep NpMMeHeHUs AUCNEePCUOHHOro aHanumsa

B Tpex coceaHunx konxosax (ypoBHu gpaktopa F;, F,, F3) 6b1mM cobpaHsbl
AaHHble 06 YpOXXanHOCTW MLWEHWLbI 3a YeTblpe nocnegHux roga . PesynbTa-
Tbl NpeacTaBneHbl B Tabnuue 5.1 Ha cneaytowen ctpaHmue. Metogom guc-
NepcMoHHOro aHanusa npu yposHe 3Hadnmoctn 0,05 TpebyeTcsa npoBepuUTb
HYyMEeBYHO rMNoOTEe3y O PaBEHCTBE CPEeAHNX YPOXKaMHOCTEN U TEM CaMbIM MpPO-
BepUTb BNUsiHWE pakTopa Korxosa Ha ypoxanHocTb. [NpegnonaraeTcs, 4To
YPOXXaNHOCTb B KaXXAOM KOJIX03€ UMeeT HopMarbHOe pacrnpeeneHue ¢ ogm-
HaKOBbIMW OUCNEPCUAMMU.

P e weHwne. BHawem cnyyae 4ncno ypoBHen m = 3, yncro Habnwoge-

HAW N; Ha KaXAaoMm ypoBHe oAvHakoBo U paeHo 4. Otctoda n=4-3 =12.

['pynnoBble cpeaHve Yy — B MOCNeAHEN CTPOKe Tabnuubl.

Tak Kak Yncno HabnNAeHU Ha KaXKaoM YPOBHE ONHAKOBO, TO 00LLYHO
CPEOHIOK MOXHO BbIYUCIUTL Kak MPOCTYHO CPEAHION apudMeTUYeckyto rpyn-

_ 54 +55 +47
MOBbIX CPEAHUX Y = 3 =52 . Tenepb MOXHO BbIYMUCMUTb CYMMbI
Tabnuuya 5.1
Fombi YpoBHu dpakTopa F J-
! Fs F Fs
1 51 52 42
2 52 54 44
3 56 56 50
4 57 58 52
Yi 54 55 47

KBagpaToB OTKINOHEHUN:

Deparm = 4((54 ~52) + (55 ~52) + (47 ~52)7 |=152.

MNpenBapuTensHO HanaemM Mo YPOBHAM CyMMbl KBaOpaTOB OTKMOHEHWA OT
rPYMMOBbIX CPEOHMX:

Dioem = (51 _54)2 + (52 —54)2 + (56 - 54)2 + (57 — 54)2 =26,

Dy oom = (52 ~55)% + (54 ~55)* + (56 —55)° + (58 - 55)* = 20,
Dyoom = (42 ~47)7 + (44 —47)? +(50 ~47)° + (52 - 47)? = 65.

Torma Dyen =26 +20+68 =114. Hangem tenepb hakTOpHYHO U OCTaTou-
HYI0 OMcnepcum

2 Dgam 152

- - ~76
gakm — m_ 1 3-1

S
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2 Doem 114

S = = =12 67.
M " n_m 12-3

OTcloga nonyynm Habnogaemoe 3HavyeHue F-kputepus:

S2
= _ cpakm 76 B
Habn — 2 = =Y
Séem 12 67

YuutbiBas, YTo ypoBeHb 3HauymmocTtn o = 0,05 n ynucna creneHen csobo-
abl df, =3-1=2, df., =12-3 =9, no tTabnuue HaxoaMM KpUTUYECKOE
sHaueHne F =F(0,05;2;9)=4.26.

Tak kak  Fya67 > Fypum» TO HYNEBYIO TMNOTE3Y O PaBEHCTBE CPEAHUX OT-

Bepraem, TO eCTb OHM pas3nnyaloTcs 3Ha4yumo. Taknm obpasom, ypoKanHOCTb
NWeHULbl B rpyrnne pacCMOTPEHHbIX KOMXO030B CYLLECTBEHHbIM 0Opa3oM 3a-
BUCUT OT pakTopa — KOSX03.

5.3. Cnyyan KonuyecTBeHHOro cakropa

[1o0 cux nop Mbl rOBOPUNN O Ka4eCTBEHHOM (onuncaTenibHoM) dakTope 1 o
ero BMUSIHUN Ha KONMYECTBEHHbIN npuaHak Y. OgHako AUCNEPCUOHHbIN aHa-
N3 MOXXHO MPUMEHUTb U B Criydae KONMYeCcTBEHHOro dpaktopa — npusHaka X.
B kayecTBe ypoBHel cdakTopa B 3TOM Crydae MOXHO MPUHATb FPYnnMpoBOY-
Hble MHTepBarnbl, PACCMOTPEHHbIE HAMK B rnaBe 3 B NyHKTe «AHanuTu4yeckas
rpynnMpoBKay.

[lanee, ucnonb3sys CrpynnupoBaHHble AaHHble Yi; Mpu3HaKa-CreacTBust

Y, kKak M B npeablaylwem nMyHKTe HaxoasaT Habnogaemoe 3HaveHue
F-kpuTepusi U, cpaBHUBAs €0 C KPUTMYECKUM 3HAYEeHWEeM, AenatT COOTBET-
CTBYHLLMNE BbIBOAbI.

Mbl Xe nokaxem, Kak MCMosb3oBaTh pe3ynbTaTbl aHANMTUYECKOW rpynnu-
POBKM ANSA NMoslyvyeHns Toro e pesynbTata. C 3TOn Lenblo 3ameTum, 4YTo u3

PAcCCMOTPEHHbIX Tam [AMCMepPCUA BbiTekaloT paBeHcTBa: Dygy, =N -83,
Dgpaxm =N -S§X N Do =N -ng . OTcroga o4eBnOHO BbITEKAET PaBEeHCTBO

D
2 _ —dam _gg?

n =0,/74. Torga, yunTbiBas pesyrnbTaTtbl NyHKTa 5.1, C

obuwy
Dpakm *Doem 1

MOMOLLIbIO HECMNOXHbIX BbIKNA4OK MONYyYnM: = =1,292
quaKm 0,774
D D
nm 1+ —29"_ —1292  oTkyna pakm _ 1 =3,425.
quaKm Docm 0,292
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YuutbiBas, 4To 06beM BCcen COBOKynHocTM n =20, a uucno rpynn (ypos-
Hen pakTopa) m =3, BblMMUCIIMM 4uUcna cTeneHen csobogbl. [lonyyum
df,=3-1=2undf., =20-3 =17 Ana mMexrpynnoBon N oCTaTto4HOWN AnC-

nepcuin cCoOoTBETCTBEHHO. Torga HabngaemMoe 3HavyeHne F-kputepus:

Fragy = 222 Doom 17 Deam oo 5 456 _ 5911
Habn 2 17 2 Dyem ’

Mo Tabnuue onpegensieM Fyp,, =F(0,05;2;17)=359.
Tak Kak  Fya6; > Fypum, A€NAEM BbIBOL O TOM, YTO BMWSHUE MPU3HaKa-

dakTopa X Ha npusHak-criegcteme Y CTaTUCTUYECKM CYLLECTBEHHO, TaK M-
noTe3a O paBEHCTBE cCpefHUX OoTBepraeTcd. TO eCTb CKOpoCTb 0bopoTa
CpeLcCTB ABMSETCS BaXHbIM hakTopom dopMmpoBaHus Npubbinn. Ha aTto xe
yKasblBano A4OCTaTOYHO Onun3koe K ednHULE 3HaYeHne IMMUPUYECKOro Kop-
penaunMoHHoro oTHoweHnsa 77 =0.88.

Kctatn 3ameTum, 4YTO B CTATUCTUKE MPUHATO CYMTaTb, YTO MoATBEpXKAe-
HVe BbIBOAA pasnUYHbIMW MeTodaMu AenaeT 3ToT BbiBoA Oonee aocToBep-
HbIM.
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NMPUNOXEHUA

CraTucrtnyecko-matemaTmyeckme Tabnuubli

MpunoxeHue1.
X
1 -
3HaueHns PyHKuMN @(X)= ——e 2
N2
C o T bl € A O n wu
X
0 1 2 3 4 5 6 7 8 9

0,0 | 0,3989 | 0,3989 | 0.3989 | 0,3988 | 0,3986 | 0,3984 | 0,3982 | 0,3980 | 0,3977 | 0,3973
0,1 3970 | 3965 | 3961 | 3956 | 3951 | 3945| 3939 | 3932| 3925| 3918
0,2 3910 | 3902 | 3894 | 3885| 3876| 3867 | 3857 | 3847| 3836| 3825
0,3 3814 | 3802 | 3790 | 3778 | 3765| 3752 | 3739| 3726| 3712| 3697
0,4 3683 | 3668 | 3653 | 3637 | 3621 | 3605| 3589| 3572| 3555| 3538
0,5 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410| 3391| 3372| 3352
0,6 3332 | 3312 | 3292 | 3271| 3251 | 3230 3209| 3187 | 3166| 3144
0,7 3123 | 3101 | 3079 | 3056 | 3034 | 3011| 2989 | 2966 | 2943 | 2920
0,8 2897 | 2874 | 2850 | 2827 | 2803| 2780| 2756| 2732| 2709 | 2685
0,9 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516| 2492 | 2468 | 2444
1,0 | 0,2420 | 0,2396 | 0,2371 | 0,2347 | 0,2323 | 0,2299 | 0,2275 | 0,2251 | 0,2227 | 0,2203
1,1 2179 | 2155| 2331 | 2107 | 2083 | 2059 | 2036| 2012| 1989 | 1965
1,2 1942 | 1919 | 1895 | 1872 | 1849 | 1826| 1804 | 1781| 1758 | 1736
1,3 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582| 1561 | 1539 | 1518
1,4 1497 | 1476 | 1456 | 1435| 1415| 1394 | 1374| 1354| 1334 | 1315
1,5 1295 | 1276 | 1257 | 1238 | 1219 | 1200| 1182 | 1163 | 1145| 1127
1,6 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006| 0989 | 0973 | 0957
1,7 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818| 0804
1,8 0790 | 0775| 0761 | 0748 | 0734| 0721| 0707 | 0694 | 0681 | 0669
1,9 0656 | 0644 | 0632 | 0620| 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 | 0,0540 | 0,0529 | 0,0519 | 0,0508 | 0,0498 | 0,0488 | 0,0478 | 0,0468 | 0,0459 | 0,0449
2,1 0440 | 0431 | 0422 | 0413| 0404| 0396| 0387 | 0379| 0371| 0363
2,2 0355 | 0347 | 0339 | 0332| 0325| 0317 0310| 0303 | 0297 | 0290
2,3 0283 | 0277 | 0270 | 0264 | 0258 | 0252| 0246| 0241| 0235| 0229
2,4 0224 | 0219 | 0213 | 0208 | 0203| 0198| 0194| 0189 | 0184 | 0180
2,5 0175 | 0171 | 0167 | 0163| 0158 | 0154| 0151 | 0147 | 0143 | 0139
2,6 0136 | 0132 | 0129 | 0126| 0122| 0119| 0116| 0113| 0110| 0107
2,7 0104 | 0101 | 0099 | 0096 | 0093 | 0091| 0088 | 0086 | 0084 | 0081
2,8 0079 | 0077 | 0075| 0073 | 0071 | 0069 | 0067 | 0065| 0063 | 0061
2,9 0060 | 0058 | 0056 | 0055| 0053 | 0051| 0050| 0048 | 0047 | 0046
3,0 | 0,0044 | 0,0043 | 0,0042 | 0,0040 | 0,0039 | 0,0038 | 0,0037 | 0,0036 | 0,0035 | 0034
3,1 0033 | 0032 | 0031 | 0030 | 0029| 0028| 0027 | 0026| 0025| 0025
3,2 0024 | 0023 | 0022 | 0022| 0021| 0020 0020| 0019| 0018 | 0018
3,3 0017 | 0017 | 0016 | 0016 | 0015| 0015| 0014 | 0014 | 0013 | 0013
3,4 0012 | 0012 | 0012 | 0011| 0011 | 0010| 0010| 0010| 0009 | 0009
3,5 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007| 0007 | 0006
3,6 0006 | 0006 | 0006 | 0005| 0005| 0005| 0005| 0005| 0005| 0004
3,7 0004 | 0004 | 0004 | 0004 | 0004| 0004| 0003| 0003| 0003 | 0003
3,8 0003 | 0003 | 0003 | 0003| 0003| 0002 | 0002| 0002| 0002| 0002
3,9 0002 | 0002 | 0002 | 0002| 0002 | 0002 | 0002| 0001 | 0001 | 0001
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3HayeHns pyHKuM @ (X

1 X
)= an

t2

MpunoxeHue 2.

e_?dt

@ (X)

@ (X)

@ (X)

X

@ (X)

DAx)

DAx)

0.00
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40
0.41
0.42
0.43
0.44

0.0000
0.0040
0.0080
0.0120
0.0160
0.0199
0.0239
0.0279
0.0319
0.0359
0.0398
0.0438
0.0478
0.0517
0.0557
0.0596
0.0636
0.0675
0.0714
0.0753
0.0793
0.0832
0.0871
0.0910
0.0948
0.0987
0.1026
0.1064
0.1103
0.1141
0.1179
0.1217
0.1255
0.1293
0.1331
0.1368
0.1406
0.1443
0.1480
0.1517
0.1554
0.1591
0.1628
0.1654
0.1700

0.45
0.46
0.47
0.48
0.49
0.50
0.51
0.52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.60
0.61
0.62
0.63
0.64
0.65
0.66
0.67
0.68
0.69
0.70
0.71
0.72
0.73
0.74
0.75
0.76
0.77
0.78
0.79
0.80
0.81
0.82
0.83
0.84
0.85
0.86
0.87
0.88
0.89

0.1736
0.1772
0.1808
0.1844
0.1879
0.1915
0.1950
0.1985
0.2019
0.2054
0.2088
0.2123
0.2157
0.2190
0.2224
0.2257
0.2291
0.2324
0.2357
0.2389
0.2422
0.2454
0.2486
0.2517
0.2549
0.2580
0.2611
0.2642
0.2673
0.2703
0.2734
0.2764
0.2794
0.2823
0.2852
0.2881
0.2910
0.2939
0.2967
0.2995
0.3023
0.3051
0.3078
0.3106
0.3133

0.90
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99
1.00
1.01
1.02
1.08
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25
1.26
1.27
1.28
1.29
1.30
131
1.32
1.33
1.34

0.3159
0.3186
0.3212
0.3238
0.3264
0.3289
0.3315
0.3340
0.3365
0.3389
0.3413
0.3438
0.3461
0.3485
0.3508
0.3531
0.3554
0.3577
0.3599
0.3621
0.3643
0.3665
0.3686
0.3708
0.3729
0.3749
0.3770
0.3790
0.3810
0.3830
0.3849
0.3869
0.3883
0.3907
0.3925
0.3944
0.3962
0.3980
0.3997
0.4015
0.4032
0.4049
0.4066
0.4082
0.4099

1.35
1.36
1.37
1.38
1.39
1.40
141
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50
1.51
1.52
1.53
1.54
1.55
1.56
1.57
1.58
1.59
1.60
1.61
1.62
1.63
1.64
1.65
1.66
1.67
1.68
1.69
1.70
1.71
1.72
1.73
1.74
1.75
1.76
1.77
1.78
1.79

0.4115
0.4131
0.4147
0.4162
0.4177
0.4192
0.4207
0.4222
0.4236
0.4251
0.4265
0.4279
0.4292
0.4306
0.4319
0.4332
0.4345
0.4357
0.4370
0.4382
0.4394
0.4406
0.4418
0.4429
0.4441
0.4452
0.4463
0.4474
0.4484
0.4495
0.4505
0.4515
0.4525
0.4535
0.4545
0.4554
0.4564
0.4573
0.4582
0.4591
0.4599
0.4608
0.4616
0.4625
0.4633

1.80
1.81
1.82
1.83
1.84
1.85
1.86
1.87
1.88
1.89
1.90
191
1.92
1.93
1.94
1.95
1.96
1.97
1.98
1.99
2.00
2.02
2.04
2.06
2.08
2.10
2.12
2.14
2.16
2.18
2.20
2.22
2.24
2.26
2.28
2.30
2.32
2.34
2.36
2.38
2.40
2.42
2.44
2.46
2.48

0.4641
0.4649
0.4656
0.4664
0.4671
0.4678
0.4686
0.4693
0.4699
0.4706
0.4713
0.4719
0.4726
0.4732
0.4738
0.4744
0.4750
0.4756
0.4761
0.4767
0.4772
0.4783
0.4793
0.4803
0.4812
0.4821
0.4830
0.4838
0.4846
0.4854
0.4861
0.4868
0.4875
0.4881
0.4887
0.4893
0.4898
0.4904
0.4909
0.4913
0.4918
0.4922
0.4927
0.4931
0.4934

2.50
2.52
2.54
2.56
2.58
2.60
2.62
2.64
2.66
2.68
2.70
2.72
2.74
2.76
2.78
2.80
2.82
2.84
2.86
2.88
2.90
2.92
2.94
2.96
2.98
3.00
3.20
3.40
3.60
3.80
4.00
4.50
5.00

—+00

0.4938
0.4941
0.4945
0.4948
0.4951
0.4953
0.4956
0.4959
0.4961
0.4963
0.4965
0.4967
0.4969
0.4971
0.4973
0.4974
0.4976
0.4977
0.4979
0.4980
0.4981
0.4982
0.4984
0.4985
0.4986
04987
0.4993
0.4997
0.4998
0.4999
0.4999
0.5000
0.5000

0.5

75



MpunoxeHue 3.

PacnpegneneHne CTbiogeHTa (4BYCTOPOHHSAS KpUTUdeckast obnactb),
a — YpPOB8eHb 3Ha4dumocmu, Yy = l1-a - Ooeepumeanaﬂ 8eposdmHocmsb, v.— 4ucrio
cmeneHel ¢eobo0bl, N = v +1 — 0b6bem 8b160pKU

a 0,10 0,05 0,02 0,01 0,002 0,001
y 0,90 0,95 0,98 0,99 0,998 0,999
vy

1 6,314 12,71 31,82 63,66 318,3 636,6
2 2,920 4,303 6,965 9,925 22,33 31,60
3 2,353 3,182 4,541 5,841 10,22 12,94
4 2,132 2,776 3,747 4,604 7,173 8,610
5 2,015 2,571 3,365 5,032 5,893 6,859
6 1,943 2,447 3,143 3,707 5,208 5,959
7 1,895 2,365 2,998 3,499 4,785 5,405
8 1,860 2,306 2,896 3,355 4,501 5,041
9 1,833 2,262 2,821 3,250 4,297 4,781
10 1,812 2,228 2,764 3,169 4,144 4,587
11 1,796 2,201 2,718 3,106 4,025 4,437
12 1,782 2,179 2,681 3,055 3,930 4,318
13 1,771 2,160 2,650 3,012 3,852 4,221
14 1,761 2,145 2,624 2,977 3,787 4,140
15 1,753 2,131 2,602 2,947 3,733 4,073
16 1,746 2,120 2,583 2,921 3,686 4,015
17 1,740 2,110 2,567 2,898 3,646 3,965
18 1,734 2,101 2,552 2,878 3,611 3,922
19 1,729 2,093 2,539 2,861 3,579 3,883
20 1,725 2,086 2,528 2,845 3,562 3,850
21 1,721 2,080 2,518 2,831 3,527 3,819
22 1,717 2,074 2,508 2,819 3,505 3,792
23 1,714 2,069 2,500 2,807 3,485 3,767
24 1,711 2,064 2,492 2,797 3,467 3,745
25 1,708 2,060 2,485 2,787 3,450 3,725
26 1,706 2,056 2,479 2,779 3,435 3,707
27 1,703 2,052 2,473 2,771 3,421 3,690
28 1,701 2,048 2,467 2,763 3,408 3,674
29 1,699 2,045 2,462 2,756 3,396 3,659
30 1,697 2,042 2,457 2,750 3,385 3,646
40 1,684 2,021 2,423 2,704 3,307 3,551
50 1,676 2,009 2,403 2,678 3,262 3,495
60 1,671 2,000 2,390 2,660 3,232 3,460
80 1,664 1,990 2,374 2,639 3,195 3,415
100 1,660 1,984 2,365 2,626 3,174 3,389
200 1,653 1,972 2,345 2,601 3,131 3,339
300 1,648 1,965 2,334 2,586 3,106 3,310
0 1,645 1,960 2,326 2,576 3,090 3,291




MpunoxeHue 4.

F - pacnpegenenue (Punwepa — CHegekopa) npu yposHe 3Hadmmoctn 0,01

Ko — cTenenn cBoboabl AN MEHbLLEN AUCNEPCUM

ol

k1 — cTtenenn ceoboabl Ans GonbLien gucnepcun

3

4

S

6

>

8

9

10

11

12

Boo~v~ounrwnr

4 052
98,49
34,12
21,20
16,26
13,74
12,25
11,26
10,56
10,04

9,85
9,33
9,07
8,86
8,68
8,53
8,40
8,10
7,82
7,56

4 999
99,01
30,81
18,00
13,27
10,92
9,55
8,65
8,02
7,56

7,20
6,93
6,70
6,51
6,36
6,23
6,11
5,85
5,61
5,39

5403
99,17
29,46
16,69
12,06
9,78
8,45
7,59
6,99
6,55

6,22
5,95
5,74
5,56
5,42
5,29
5,18
4,94
4,72
4,51

5625
99,25
28,71
15,98
11,39
9,15
7,85
7,01
6,42
5,99

5,67
5,41
5,20
5,03
4,89
4,77
4,67
4,43
4,22
4,02

5764
99,30
28,24
15,52
10,97
8,75
7,46
6,63
6,06
5,64

5,32
5,06
4,86
4,69
4,56
4,44
4,34
4,10
3,90
3,70

5889
99,33
27,91
15,21
10,67
8,47
7,19
6,37
5,80
5,39

5,07
4,82
4,62
4,46
4,32
4,20
4,10
3,87
3,67
3,47

5928
99,34
27,67
14,98
10,45
8,26
7,00
6,19
5,62
5,21

4,88
4,65
4,44
4,28
4,14
4,03
3,93
3,71
3,50
3,30

5981
99,36
27,49
14,80
10,27
8,10
6,84
6,03
5,47
5,06

4,74
4,50
4,30
4,14
4,00
3,89
3,79
3,56
3,36
3,17

6 022
99,38
27,34
14,66
10,15
7,98
6,71
591
5,35
4,95

4,63
4,39
4,19
4,03
3,89
3,78
3,68
3,45
3,25
3,06

6 056
99,40
27,23
14,54
10,05
7,87
6,62
5,82
5,26
4,85

4,54
4,30
4,10
3,94
3,80
3,69
3,59
3,37
3,17
2,98

6 082
99,41
27,13
14,45
9,96
7,79
6,54
5,74
5,18
4,78

4,46
4,22
4,02
3,86
3,73
3,61
3,52
3,30
3,09
2,90

6 106
99,42
27,05
14,37
9,89
7,72
6,47
5,67
511
4,71

4,40
4,16
3,96
3,80
3,67
3,55
3,45
3,23
3,03
2,84

14

16

20

24

30

40

50

75

100

200

500

Boo~v~ourwnr

12
13
14
15
16
17
20
24
30

6 142
99,43
26,92
14,24
9,77
7,60
6,35
5,56
5,00
4,60

4,29
4,05
3,85
3,70
3,56
3,45
3,35
3,13
2,93
2,74

6 169
99,44
26,83
14,15
9,68
7,52
6,27
5,48
4,92
4,52

4,21
3,98
3,78
3,62
3,48
3,37
3,27
3,05
2,85
2,66

6 208
99,45
26,69
14,02
9,55
7,39
6,15
5,36
4,80
4,41

4,10
3,86
3,67
3,51
3,36
3,25
3,16
2,94
2,74
2,55

6 234
99,46
26,60
13,93
9,47
7,31
6,07
5,28
4,73
4,33

4,02
3,78
3,59
3,43
3,29
3,18
3,08
2,86
2,66
2,47

6 258
99,47
26,50
1383
9,38
7,23
5,98
5,20
4,64
4,25

3,94
3,70
3,51
3,34
3,20
3,10
3,00
2,77
2,58
2,38

6 286
99,48
26,41
13,74
9,29
7,14
5,90
511
4,56
4,17

3,86
3,61
3,42
3,26
3,12
3,01
2,92
2,69
2,49
2,29

6 302
99,48
26,35
13,69
9,24
7,09
5,85
5,06
4,51
4,12

3,80
3,56
3,37
3,21
3,07
2,96
2,86
2,63
2,44
2,24

6 323
99,49
26,27
13,61
9,17
7,02
5,78
5,00
4,45
4,05

3,74
3,49
3,30
3,14
3,00
2,89
2,79
2,56
2,36
2,16

6 334
99,49
26,23
13,57
9,13
6,99
5,75
4,96
4,41
4,01

3,70
3,46
3,27
3,11
2,97
2,86
2,76
2,53
2,33
2,13

6 352
99,49
26,18
13,52
9,07
6,94
5,70
4,91
4,36
3,96

3,66
3,41
3,21
3,06
2,92
2,80
2,70
2,47
2,27
2,07

6 361
99,50
26,14
13,48
9,04
6,90
5,67
4,88
4,33
3,93

3,62
3,38
3,18
3,02
2,89
2,77
2,67
2,44
2,23
2,03

6 366
99,50
26,12
13,46
9,02
6,88
5,65
4,86
4,31
3,91

3,60
3,36
3,16
3,00
2,87
2,75
2,65
2,42
2,21
2,01

77



MpunoxeHue 5.

F - pacnpegeneHne (Puwepa — CHegekopa) npu yposHe 3Hadmmoctn 0,05.

K, — ctenenn ceoGoab! Ans MeHbLIen Aucnepcum

-

k1 — cTenenun ceoboabl Ans GonbLuen aucnepcum

3

4

5

6

7

8

9

10

11

12

Boo~v~ounrwnr

12
13
14
15
16
17
20
24
30

161
18,51
10,13

7,71

6,61

5,99
5,59
5,32
5,12
4,96

4,84
4,75
4,67
4,60
4,54
4,49
4,45
4,35
4,26
4,17

200
19,00
9,55
6,94
5,79
514
4,74
4,46
4,26
4,10

3,98
3,88
3,80
3,74
3,68
3,63
3,59
3,49
3,40
3,32

216
19,16
9,28
6,59
5,41
4,76
4,35
4,07
3,86
3,71

3,59
3,49
3,41
3,34
3,29
3,24
3,20
3,10
3,01
2,92

225
19,25
9,12
6,39
5,19
4,35
4,12
3,84
3,63
3,48

3,36
3,26
3,18
3,11
3,06
3,01
2,96
2,87
2,78
2,69

230
19,30
9,01
6,26
5,05
4,39
3,97
3,69
3,48
3,33

3,20
3,11
3,02
2,96
2,90
2,85
2,81
2,71
2,62
2,53

234
19,33
8,94
6,16
4,95
4,28
3,87
3,58
3,37
3,22

3,09
3,00
2,92
2,85
2,79
2,74
2,70
2,60
2,51
2,42

237
19,36
8,88
6,09
4,88
4,21
3,79
3,50
3,29
3,14

3,01
2,92
2,84
2,77
2,70
2,66
2,62
2,52
2,43
2,34

239
19,37
8,84
6,04
4,82
4,15
3,73
3,44
3,23
3,07

2,95
2,85
2,77
2,70
2,64
2,59
2,55
2,45
2,36
2,27

241
19,38
8,81
6,00
4,78
4,10
3,68
3,39
3,18
3,02

2,90
2,80
2,72
2,65
2,59
2,54
2,50
2,40
2,30
2,21

242
19,39
8,78
5,96
4,74
4,06
3,63
3,34
3,13
2,97

2,86
2,76
2,67
2,60
2,55
2,49
2,45
2,35
2,26
2,16

243
19,40
8,76
5,93
4,70
4,03
3,60
3,31
3,10
2,94

2,82
2,72
2,63
2,56
2,51
2,45
2,41
2,31
2,22
2,12

244
19,41
8,74
5,91
4,68
4,00
3,57
3,28
3,07
2,91

2,79
2,69
2,60
2,53
2,48
2,42
2,38
2,28
2,18
2,09

14

16

20

24

30

40

50

75

100

200

500

Boo~vounrwnr

12
13
14
15
16
17
20
24
30

245
19,42
8,71
5,87
4,64
3,96
3,52
3,23
3,02
2,86

2,74
2,64
2,55
2,48
2,43
2,37
2,33
2,23
2,13
2,04

246
19,43
8,69
5,84
4,60
3,92
3,49
3,20
2,98
2,82

2,70
2,60
2,51
2,44
2,39
2,33
2,29
2,18
2,09
1,99

248

19,44
8,66
5,80
4,56
3,87
3,44
3,15
2,93
2,77

2,65
2,54
2,46
2,39
2,33
2,28
2,23
2,12
2,02
1,93

249
19,45
8,64
5,77
4,53
3,84
3,41
3,12
2,90
2,74

2,61
2,50
2,42
2,35
2,29
2,24
2,19
2,08
1,98
1,89

250
19,46
8,62
5,74
4,50
3,81
3,38
3,08
2,86
2,70

2,57
2,46
2,38
2,31
2,25
2,20
2,15
2,04
1,94
1,84

251
19,47
8,60
5,71
4,46
3,77
3,34
3,05
2,82
2,67

2,53
2,42
2,34
2,27
2,21
2,16
2,11
1,99
1,89
1,79

252
19,47
8,58
5,70
4,44
3,75
3,32
3,03
2,80
2,64

2,50
2,40
2,32
2,24
2,18
2,13
2,08
1,96
1,86
1,76

253
19,48
8,57
5,68
4,42
3,72
3,29
3,00
2,77
2,61

2,47
2,36
2,28
2,21
2,15
2,09
2,04
1,92
1,82
1,72

253
19,49
8,56
5,66
4,40
3,71
3,28
2,98
2,76
2,59

2,45
2,35
2,26
2,19
2,12
2,07
2,02
1,90
1,80
1,69

254
19,49
8,54
5,65
4,38
3,69
3,25
2,96
2,73
2,56

2,42
2,32
2,24
2,16
2,10
2,04
1,99
1,87
1,76
1,66

254
19,50
8,54
5,64
4,37
3,68
3,24
2,94
2,72
2,55

2,41
2,31
2,22
2,14
2,08
2,02
1,97
1,85
1,74
1,64

254
19,50
8,53
5,63
4,36
3,67
3,23
2,93
2,71
2,54

2,40
2,30
2,21
2,13
2,07
2,01
1,96
1,84
1,73
1,62

78




v* — pacnpegenenve
V - yucrno cmerneHel caoboodbl,

MpunoxeHue 6.

a - yposeHb 3Ha4uUMocmu

a

0,20 |0,10 |0,05 |0,02 |0,00 |0,001
4
1 1,642 | 2,706 3,841 | 5,412 | 6,635 | 10,827
2 3,219 | 4,605 5991 | 7,824 | 9,210 | 13,815
3 4,642 |6,251 7,815 | 9,837 | 11,345 | 16,266
4 5989 | 7,779 9,488 | 11,668 | 13,237 | 18,467
5 7,289 | 9,236 11,070 | 13,388 | 15,086 | 20,515
6 8,558 |10,645 | 12,592 | 15,033 | 16,812 | 22,457
7 9,803 |12,017 | 14,067 | 16,622 | 18,475 | 24,322
8 11,030 | 13,362 | 15,507 | 18,168 | 20,090 | 26,125
9 12,242 | 14,684 | 16,919 | 19,679 | 21,666 | 27,877
10 | 13,442 | 15,987 | 18,307 | 21,161 | 23,209 | 29,588
11 | 14,631 | 17,275 | 19,675 | 22,618 | 24,795 | 31,264
12 115,812 | 18,549 | 21,026 | 24,054 | 24,217 | 32,909
13 | 16,985 | 19,812 | 22,362 | 25,472 | 27,688 | 34,528
14 118,151 | 21,064 | 23,685 | 26,783 | 29,141 | 36,123
15 | 19,311 | 22,307 | 24,996 | 28,259 | 30,578 | 37,697
16 |20,465 | 23,542 | 26,296 | 29,633 | 32,000 | 39,252
17 | 21,615 | 24,769 | 27,587 | 30,995 | 32,409 | 40,790
18 22,760 | 25,989 | 28,869 | 32,346 | 34,805 | 42,312
19 | 23,900 | 27,204 | 30,144 | 33,678 | 36,191 | 43,820
20 | 25,038 | 28,412 | 31,410 | 35,020 | 37,566 | 45,315
21 |26,171 | 29,615 | 32,671 | 36,343 | 38,932 | 46,797
22 | 27,301 | 30,813 | 33,924 | 37,659 | 40,289 | 48,268
23 | 28,429 | 32,007 | 35,172 | 38,968 | 41,638 | 49,728
24 129,553 | 33,196 | 36,415 | 40,270 | 42,980 | 51,179
25 |30,675 | 34,382 | 37,652 | 41,566 | 42,314 | 52,620
26 31,795 | 35,563 | 38,885 | 42,856 | 45,642 | 54,052
27 32,912 | 36,741 | 40,113 | 44,140 | 46,963 | 55,476
28 34,027 | 37,916 | 41,337 | 45,419 | 48,278 | 56,893
29 | 35,139 | 39,087 | 42,557 | 46,693 | 49,588 | 58,302
30 |36,250 |40,256 | 43,773 | 47,962 | 50,892 | 59,703
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Tabnuua 3HayveHun q =q (y, n).

MpunoxeHue 7.

(1-q)s <o< (1+q)s,ecnu q<1,0<0<(1+q) s, ecnuq>1.

= |-t i -xP

n-1i3
4 4

095 | 099 | 0,999 0,95 | 0,99 | 0,999

n n
5 | 137 | 267 | 564 | 20 | 037 | 058 | 088
6 | 1,09 | 201 | 388 | 25 | 032 | 049 | 073
7 | 092 | 162 | 298 | 30 | 028 | 043 | 063
8 | 08 | 13 | 242 | 35 | 026 | 038 | 056
9 | 071 | 120 | 206 | 40 | 024 | 035 | 050
10 | 065 | 1,08 | 1,80 | 45 | 0,22 | 032 | 046
11 | 059 | 098 | 160 | 50 | 021 | 030 | 043
12 | 055 | 090 | 145 | 60 | 0188 | 0,269 | 0,38
13 | 052 | 083 | 133 | 70 |0174| 0245 | 0,34
14 | 048 | 078 | 123 | 8 | 0161|0226 | 031
15 | 046 | 073 | 115 [ 90 | 0151|0211 | 0,29
16 | 044 | 0,70 | 107 | 100 | 0143 0,198 | 0,27
17 | 042 | 066 | 101 | 150 | 0115 | 0,160 | 0,211
18 | 040 | 063 | 096 | 200 |0099 | 0136 | 0,185
19 | 039 | 060 | 092 | 250 | 0089 | 0,120 | 0,162

MpunoxeHue 8.

Kputuueckue sHaveHuns A, -pacnpeneneHusa Konmoroposa:

P(Az2A;)=a
YpoBeHb
3Haummo- | 0,20 0,10 0,05 0,02 0,01 0,001
cTM a
Ag 1,073 | 1,224 | 1,358 | 1,520 | 1,627 | 1,950




peyecknn ancpaBuTt

MponucHble | Cmpounsie | paspaumne | MponucHble | CTpounsie | Hassawue
1| 2 1 2 3 1 2|1 2 3

A | A | «a a |anbga N | N | v V | HU (HI0)
B | B | p B | 6éTa E | =z | & | & |kem

r ||y Y | ramma O | O| o | O |0MUKPOH
A A o O | pénbTa |1 | = T | nn

E | E | ¢ ElancunéH| P | P | p | p |po

Z | Z | ¢ { | n3éTa 2 | 2 |ocloc|cu []
H | H | g n (s [JTal T | T | = T | Tay

| 0|0 6 |TéTta Y | Y | v U |1 ncunoH
1 / ! I |noTa D | | o | @ |u

K | K| k K | Kanna X | X | x| X |xu

A | A A A | nambpa Y| ¥ v | @ |ncu

M| M| u U | Mun (Mo) Q| Q| o | w|omMéra

B Tabnuue npuBoanTCca HanucaHue rpeyeckmux 6ykB KypcuBOM OABYMS
lWwpudptamu: nepeble cTondubl — «Times New Roman», BTopble — «Arial».
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YYEBHOE USOAHUE

NooyHoB bopuc AnekceeBuny

CTATUCTUKA
YacTb 1
(KoHcneKT nekuumn)

OTtBeTcTBEHHbIN 3a BbiNyck [oayHoB b. A.
Pepaktop Ctpokad T. B.
KomnbloTepHasa BepcTka boposukoBa E. A.
KoppekTtop Hukutumk E. B.

MognucaHo k nevaTtn 16.06.2008 r. dopmat 60%84 1/16. bymara «CHery-
podkay. Ycn.n.n. 4,9. Yu.mnag.n. 5,25. Tupax 200 ak3. 3aka3 Ne635. OTneva-
TaHo Ha pusorpade YO «bpecTckuin rocyaapCTBEHHbIN TEXHUYECKUN YHU-
BepcuteT». 224017, bpecrt, yn. MockoBsckas, 267.
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