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NaGoparopHas paGora Ne 1

ABTOMAaTU3NPOBAHHLIA anpuopHsIi
aHanns CTaTuCTH4YeCKOoH COBOKYNHOCTH
B cpeAe MS Excel

1. UENU, COREPXXAHME U OPTAHMSAﬂﬂﬂ

BHI'IOJ'IHEHMSI NAGOPATOPHOM PABOTI:I

1. UEb M SANAYM PABOTH

Hem paborsi — 0CBOCHHE METONAMKH anpuopuom CTaTHCTHYEC-
KOro aHaIN3a CTPYKTYpbi HaGmonaeMol COBOKYITHOCTH ¢ NPHMEHEHH-
€M KOMMBIOTEPHBIX CPEACTB IKOHOMHKO-CTATHCTHYECKHX PacyeToB.

- Anpuopnsili anasuz VCXOIHOTO CTATHCTUYECKOTO Marepuana
(IpYTHE TEPMHHBI — «npedeapumessiuiii», «nepeudNlily, +paeedou-

- Niii) SIBNSACTCA BAXHBIM 3TaNOM CTATHCTHYECKOTO UCCEHOBAHUS CO-
noxynnocm Ha 310M 3Tane pemaoTcs xse: OCHOBHBIE 3a/IauH:

® KPUTHYECKasi OLEHKA UCXOTHBIX JAHHBIX C 'ro'nm 3peuun uX noc-
TOBEPHOCTH M HayMHOH 060CHOBAHHOCTH;

®  BbIIBNCHUC THITHYECKHX YEPT U 3aKOHOMEPHOCTEIt, NPUCYLIMX Ha-
6110AaeMOMY ABJIEHUIO B. LIEIOM.

BCCC’I‘ODOHHSB! Y KAYECTBEHHAd OLeHKa HUCXOMHBIX JAHHBIX }ia
JTane anpHopHOro aHajiu3a — 10 npennocbmxa no.nyqeum Ha no-

.CICAYIOLIHX JTarnax CT&THC‘!'H‘ICCKOPO HCCNEN0BaHUA HaydHO o6ocHo-

B&HHHX, JIOTHYECKH BHBCPCHHHX CT&THCTH‘ICCKHX xapax'repncmx
uayqacuoro FIBJICHHS!

Memods: anpuopnozo anasusa BKNIOHAIOT:
e 0606uIeHHE HCXOAHBIX AGHHBIX HA OCHOBE nocrpoemm Bapuauu- -
- OHHBIX PANOB PACTIPENeNCHUSA NO PACCMATPHBAEMBIM NPU3HAKAM;
‘& OLECHKY ONHOPOAHOCTH MCCNEAYEMOit COBOKYNHOCTH;
* aHaIN3 XapaKTepa PacnpefeNcHHA eIUHNL, conoxynnocm no uay-
YaeMbIM NPU3HAKAM. K

MouHsie u rubkue KOMHBIOTeprle CpeAcTBa s pelleHUs
BhILIETIEPCYUCIICHHBIX 33024 NPEAOCTARIACT NPOrpaMMHast HAACTPOit-
ka ITaxer anam3a TabanyHoro npoueccopa Microsoft Excel.

Hayucuue BO3MOXHOCTEH 3TOr0 MaKeTa ¥ OCBOEHHE TEXHOJO-
ruM paGoThi C HUM NpH NPOBEJCHHY AaNPUOPHOTO CTATHCTHYECKOTO
aHanu3a Gyrner cnocoﬁcmosﬁ'rrs TMOBBILIEHUIO ypeﬁus MOATOTOBKH
CTYIEHTOB B 06/1aCTH KOMITBIOTEPHOTO peLIEHAA 3IKOHOMHUKO-CTaTH-
CTHYECKHX 3a/1ay. o



2. KOMMBIOTEPHBIE CPEACTBA

OnepaumoHHan cpeaa: Windows 2000/XP

MporpamMMHoe cpeacTso:  [lakeT nporpaMm ans paboTbi ¢ 3NEKTPOHHBLIMU
: ' Tabnuuamu Microsoft Excel.

" Bepcuu MS Excel: " Excel 97, Excel 2000.

TexHonorunieckaa cpena: MporpaMmHas HaacTpoika MS Excel
: NMaxeTr aHanuaa v 6ubnuorexka n3 78-mu
CTaTNCTUMECKUX: PYHKLNA, BCTpoeHHHX 8 Excel.

3. TPEBOBAHUS K YPOBHIO I'IO!.II'OTOBJIEHHOCTM
" CTYAEHTA K JABOPATOPHOWU PABOTE

JlaboparopHas paGoTa NpOBOANTCS T0C/Ie U3YUYEHUS CTYAEHTa-
MU CNEYIOIIMX TEM KypCa CTATUCTHKU: cramucmuyeckoe Habnioderue,

c600Ka U 2pynnUPoBKa CIMAmMUCMu4ecKkux 0aHHbIX, pAobl pacnpedenerus, .

CpedHue 6enuHuHb U NOKasamenu 6apuayuu, euéopounuu Memoo0.

Hna BbIMONHEHUS PaGoOThI CTYAEHT Oo.axcen 3Hamo.
e LieJIb M COAEPXAHUE PaGOThi, NMOPSNIOK €€ BBIMTONHEHUS U OTYETHO-
ctu (pasden I «Memooduueckux yKasanuii»); -
e CTAaTHCTHYECKYIO CYLUHOCTb 3ala4y U METOMKY anpHOPHOro aHann3a
CTATUCTHYECKHUX JaHHBIX (pasden IT «Memoduueckux ykasanui»); -
e OCHOBHbIC TEOPETHYECKHE MONOXKEHHS BHINONHAEMbIX 3anaHuit (43
. pazdena ITI «Memoduyeckux yKa3anuit» nyHKmol «Kpamxue meopemu-
yecKue c8e0eHusn K 3a0QHUAMD).
CTyIeHT AOJIXEeH ofaadamb nasbikamu paboTbI B Cpese Mlcnosoft Excel:
® CTPOUTDb JEKTPOHHbIE, TabNuLbI; ’ :
e COCTaBNATb M KOMHPOBATh PaCUETHBIE HOPMYIbI;
e ' UCMONBL3OBATh CTATUCTUMECKHE M MaTeMATUYECKHE d)yHKuuu mm*e

‘pymenTa Macrep GyHKumii;
® CTPOUTH CTaTUCTHYECKHE rpad)uxu C MCI’IOJlb3OBaHHCM HHQTPYMCHT&

Macrep auarpamm.

Mepen BunonHeHMeM na60pa’ropnon pa60Tbl c*ryne}rry cieny-
€T 03HAKOMUMbCA C mexnoao2uel 66in0AHEHUA Kaxcoozo :m@anun. ,

4. COAEP)KAHME u CTPVKTYPA ﬂABOPATOPHOﬁ
' PABOTbI

4. 1 rIoc'rauonxa 3apaum

v Hpn TPOBEJICHUN CTaTUCTHYECKOTO Haﬁmoneima 3a IeATeNIbHO-
CTBIO MPEANPHATHIA KOPIIOPALIMH TTOJTYYEHBI Bu6opqubxe JaHHBIE 10
32-M TIPEANPUATHSM, BBITYCKAIOLIMM OMHOPOAHYIO MMPOAYKLIHIO (BbI-
6opka 10%-Hast, MeXaHH4ecKasi), O CPEJHETrOI0BOH CTOMMOCTH OCHOB-
HBIX MPOM3BOICTBEHHBIX (POHIOB M O BBIMYCKE MPOAYKLIMH 33 TOLL.
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B npoBOAMMOM CTaTHCTUYECKOM MCCIIEOBAaHUM 0OC/Ief0BaH-
HBIE TIPEANPUATHUS BBICTYNAIOT KaK eAMHHLIBI BHIGOPOYHOI COBOKYN-
HOCTH, a niokasatesin CpedrHez0006an cmoumMocnb OCHOBHHIX NPoU3E00-
cmeeHHbX ¢hoHdoe U Bunyck. npodykyuu — Kaxk usyqaeMue npuaua-‘
KM EOMHULL. .

Jnst nposeneHust aBTOMaTHBH[)OBaHHOI‘O mmﬂuqecxoro aHd-
JIN3a COBOKYITHOCTH BbIOOPOYHBIE JaHHBIE NMPENCTABICHBI B JopMa-
TEe NMEKTPOHHBIX Tabnuu npoueccopa Excel B anana3oHe siyeex

'B4:C35. Insa nemoHcTpauHoHHoro npumMepa (JTT) BblﬁOpO'{Hble hau-

Hbl€ MPUBEAEHBI B 'raGJI 1-ATI1.

_ Ta6mma 1 ,1117
I/ICXO,ZIHBIE JTAHHBIE ,Z[EMOHCTPAIIMOHHO[‘O [IPMMEPA

A B e
3 | o | conammn nponssoytoraemmix | BTV ooy,
: " HabniogeHus ¢oHaos, MaH. py6. ; MIH. pYG..
4 | 1. . 94,00 : 110,00 -
5 2. 107,00 101,00
6 3 13400 120,00
.7 4 15700 | 81,00
8 5 163,00 "~ 80,00
9 6 167,000 |7 114,00 -
10 7 17300 | 161,00
11 8 17300 90,00
12 9 177,00 -~ ol 178,00
13 10 179,00 107,00
14 11 200,00 125,00
15 12 201,00 ° © 108,00
16 13 205,00 - | 13300
17 14, 208,00 . 124,00 -
18 15 21200 .| 201,00
19 16 213,00 161,00
20 17 214,00 : 151,00
21 18 216,00 ‘ 169,00
22 19 218,00 ' | 149,00
23 20 230,00 ' 180,00




6 . L
Oxonvanue maba. 1-an
A B c

s | o £z;°ﬁ,:$°#x;f;?:$;:x sl

, uaﬁnmeuug - ‘POH/108, MIH. PYO. :

24 21 234,00 , . 148,00

25 | 22 - 237,00 ' 162,00

26 23 241,00 .| 166,00

27 .24 248,00 168,00

28 25 © 4500 . 224,00

29 28 276,00 - 171,00
30 | 27 290,00 191,00

31 28 . 208,00 . 220,00

32 | 29 167,00 114,00

33 30 205,00 133,00

4 [ 3 _ 330,00 53,00

35 32 A 26000 : ) 224,00

B npouecce HecnenoBatms COBOKYTHOCTH HeOBXOHHMO PELINTD PR

CTaTUCTHYECKHX 3a8a4 ISl 66i60poNNoii u 2eneparsioii: comymocmei.

_c'ratucmqmun aHann3 ss6opouHoii COBOKYNHOCTN
1. BbisiBUTb HANHYHE CPEAH MCXOAHBIX AAHHBIX PE3KO BbLIACASHIOLIUX~

Csl 3HaYEeHHt NPHU3HAKOB («BLIGPOCOB» JAHHBIX) C ileJIblO ucxmo‘lenun H3 .

BLIGOPKH aHOMANbHBIX eAMHUL HabnoaeHNs.

2. PaccyuTaTh 0606LAIOLIMNE CTATUCTHYECKHE MOKA3ATENH COBO-

KYMHOCTH NO U3yyaeMbiM NMPH3HAKaM; CpeaHIol0 apudpmeTHyeckyio ( %),
mony (Mo), mennany (Me), pa3max papuaunu (R), aucnepcuio (o?),
CpefiH1e OTKAOHEHHsI — NuHeiiHoe (d ) U KBaapaTHYeCKoe (), )(03(])-.
¢uunent Bapuaunu (V.), CTPYKTYpHBIH KO3DOHUMEHT acumue'rpuu K.
TMupcona (As,).

3. Ha ocHOBe paccYMTaHHBIX NOKa3aTeneii B npennonoxennu, 41O
pacnpeneNeHus CAUHHMILL o oboum npH3HaKaM OJIN3KH K Hopnanmomy,
OLIEHHTD:

6) creneHb OAHOPOAHOCTH COBOKYTTHOCTH 1O M3Y4aeMbiM NPU3HAKaM;
B) YCTOHYHBOCTb MHAMBHAYANbHBIX 3HAYEHUIL IPHIHAKOB;

T) KOJIMYECTBO NONaaaHUit UHANBUAYANbHBIX 3HAUYCHUR npuaual(on ,

B AManasoHwl (% t o), (%t 20), (% 30).

4. Iath CPaBHHUTENBHYIO XapaKTePUCTHKY pacripenefieHu# eanHMUL
COBOKYMHOCTH 1O ABYM M3y4yaeMbiM NpH3HaKaM Ha OCHOBE aHaiu3a:

a) BapMaUMM NPU3HAKOB;

a) cTeneHb KOAeBAEMOCTH 3HAYCHHI MPH3HAKOB B COBOKYITHOCTH;

+ 0) KONMYECTBEHHOI OAHOPOAHOCTH €AHHHLL,

B) HaleXXHOCTH (THIMUYHOCTH) CPeLHHX 3HAYCHHH NPHU3HAKOB;.

r) CHMMETPHYHOCTH pacnpesencHuii B LeHTpanbHOi YacTh pada.

5. MocTpouTts MHTEpBAIbHBIH BAPHALUMOHHBI PAA U THCTOrPaAMMY
pacripeieieH!s eMHNL COBOKYIHOCTH 1o Npu3Haky Cpeduezo0osan cmo-.
UMOCMb OCHOBHYIX NPOU3600CcMmEeHH X POHA0S K YCTAHOBHUTH XApaKTep (THI)
aToro pacnpeneeHus. Paccuurars Moy Mo rolydeHHOTO HHTEPBANLHOTO
psiAa M CPaBHMTB €€ C noxasanneu Mo Hccrpynnnposanﬂoro psa nan-'
HBIX.

CrarncTuveckuii ananus reu’epanunoﬁ coBmoKynHOCTH

1. Paccuurars renepanshyio nncnepcmo c},, renepanmoe
cpeaHee KBapaTHYECKOE OTKIOHEHHE o, M OXHaeMbilt pasmax Ba-
pHaLlMK NIPU3HAKOB R,. Conocramm: 3Haqemm DTHX roKasaresei
U1 TEHEepaNbHOM M nmﬁopoqnon ,tmcnepcuﬁ

2. [lng n3yyaeMbiX NPH3HAKOB. paCC'{HTﬂTb

a) cpenHIoio owHGKY BIGOPKH; _

6) npeaenbHbie OWUGKH suéopxn ans yponueﬁ Ha.uexmocm
P = 0,683, P = 0,954, P = 0,997 u rpaHuusl, B KOTOPsIX GyAYT ‘HAX0-
OUTLCS CPEAHHE 3HAYEHUSA TIPHIHAKE TeHepaibHOH cosoxynnot:m npu
3aJlaHHbIX YPOBHSAX Hane)KHOCTM

- 3.'Paccuntars KO3DOHLMEHTH aCHMMETPHH AS " :m:uecca Ek. Ha

OCHOBE NONTYYEHHBIX OLEHOK CAENATh BbIBOL O CTeneHu Giu3ocTH pacnpe-
AENEHWA eAUHHLL reHepaibHON conoxynnoc'rn K nopuanmouy pacnpene-
JCHHIO.

4 2 axonouumnoo commuo am-c
 CTaTNCTHYECKOro NCCNBA0BANNS

1. Tunuyxet 11 oGpasylouine BHIGOPKY npezmpnmm IO 3Ha-
YeHMSAM H3y4aeMbiX S3KOHOMMYECKHX nokasaresneii? o

‘& TlocTpouts 'roqequun rpa(pux-nuarpammy paccemmu :maqenun
noxasaresei.

.o Boigennts oﬁnac‘rb nnarpauuu, otpaxalouxylo rpynnupoBaHue
-~ TMPeanpuATHi ¢ GNIM3KMMH MO 3HAYEHHUIO NOKA3ATENAMH.

o BuisiBUTH TIPEANPHSTHA € PE3KO BLIENSIOLMMUCH xapax'repnc-m-
KaMH U UCKIIOYHMTE MX M3 NPOBOLMMOrO CTaTHCTHYECKOIrO Mccie-
[OBAaHUS BCNEACTBHE HETUNTHYHOCTH (auomanmocm) 3THX Nipea-
NPUATHI ANs M3yyaeMoli COBOKYNHOCTH.

AHoMaNbHbIE 3HAYECHHS noxasamen ﬂﬂan‘l’Cﬂ npenue'rom oTaeAb-
HOTO HCC/IEAOBAHMS.

* 2. Kakosbi HauGonee: xapax'repnue zma npennpnnmﬁ 3Haye-

HUA MnoKasareneit cpenneronosoﬁ CTOMMOCTH OCHOBHBIX (DOHIOB M -
BBIMTYyCKa npoIlYKuun?

e PaccuuTarb cpeqHIO0 apmbme'mqecxylo 3HaYeHHUH KaXaoro u3
- mokasateneit, a Takxe cpeaee Knanpamnccxoe OTKJIOHEHHE.



e YCTaHOBHTb, KaKue NpearpUsaTUs BXOIAT B J1anasoH (X + o), BKIIO-
yalolLMil NpeaAnpUsTHS ¢ HauboJiee XapaKTepHbIMU 3HAYEHUSIMU

rnokasareJiei.

3. HackonbKO CHJIbHBI Pa3jinyUs B IKOHOMUYECKHUX XapaKTe-
PUCTHKAX TPEANPUSATHIT BBIOOPOYHOH COBOKYMHOCTH? MOXHO NH
yTBEPXIaTh, YTO BbIGOpKa chopMHpOBaHa U3 NMpPeINpUITHI C 1OC-
TATOYHO GJIU3KUMM 3HAYEHHUSIMH T10 KaXAOMY M3 NoKa3areseit?

. Paccqwra'rb Koacbdmunemu BapHauuu, ucnonbsyﬂ BBIYMCIIEHHbIE
- B M."2 3HaYeHus X, o.
e YcraHoBUTH (MO 3HAYEHUIO Ko3(puLMEeHTa BAPHALIMK), . HacKOJb-
KO NpeanpHsATHs OAHOPOIHBI MO MU3YYaeMbIM SKOHOMHYECKHM Xa-
PaKTEpUCTHKaM.

. OTIDCIICHHT!: MaKCHUMalbHOC paCXO)KﬂCHHC B 3HAYECHUSAX noxasare—

neit (pa3max BapuaumH).

4. Kakosa CTpyKTypa NpeANpPUSTHIL BHIGOPOYHOM COBOKYTTHOCTH
110 CPEHET0I0BO CTOMMOCTH OCHOBHBIX ¢ohnos? Kakos ynebHblit Bec
MPEANPUATHIA C HAUGONBIIMMH, HAUMEHBIUUMHU M TUTTHYHBIMY 3Haye-
HHSMM JaHHOTO rokasaresns? Kakue MMEeHHO 3TO NMpeAnpUATHs?

o [Ipou3ssecTu rpynnuposky (MOCTPOUTH psil pacnpeneneuuﬂ) npea-
‘ MPUATHIE MO CTOUMOCTH OCHOBHBIX (POHIOB. |

o Haiitn MonanbHbiit MHTEPBaJl Y ONpEICTUTD onwlume B HEro npen-
npustus (Hanbonee Tunuquue)

e YCTaHOBHTb, KAKME NMPEANPHATHS BXOAAT B IPYANLI ¢ HAUMEHbLLEH
U Hauﬁonbuxeu CTOMMOCTBIO OCHOBHBIX (POHI0B.

e OnpenennTb yieabHblil BeC NIPEANPUATHIH MOJANbHOFO HHTepBaJla
U WUHTEPBAJIOB C Hauﬁom,mumu M HaUMEHBUIMMH 3HAYCHUAMH NO-

KaBaTCJIH

5. Hocut nn pacnpeneneuue npe;mpmrmu 10 TPYNNaM 3aKo-
HOMEPHBIi xapaKTep W KaKue npeanpuaTvs (¢ 6omnee BHICOKON UM
6osiee HU3KOI CTOMMOCTBIO OCHOBHBIX (POHIIOB) MPeobIafaioT B CO-
BoxynHocm‘? .

HOCTpouTb TMCTOrpaMMYy psiia pacrpeeeH!sl U BU3YaJIbHO YCTaHO-

BUTb, UMEETCS JIM B pacnpeieJIeHUH ONpEJEIEHHas 3aKOHOMEPHOCTb.

e B cayuae, ecnu pacnpeneneHue 61M3KO K HOPMaJIbHOMY, paccuu-

TaTh NMOKa3aTesib aCUMMETPHH, MO 3HaKy KOTOPOTO. OMpPEAENHTD,

AOMHUHHUPYIOT JIH B COBOKYMHOCTH MPEANPHATHSA C 6onee Bblcoxoﬁ

Wan ¢ 6osiee HU3KO CTOMMOCTbIO OCHOBHBIX (‘bOHIlOB

6. KakoBBEI OXWaaeMble cpegHHue BeJIMYMHBI CPeHEroI0Bo
CTOMMOCTH OCHOBHBIX ()OHIOB U BBINYCKa MPOAYKIIMH Ha NPETPH-
ATUAX Kopnopauuu @ yeaom? Kaxkoe MaKCHMaJleOC pacxoxzueHue B
3HAYEHHUSX HOKA3aTEIsI MOXHO oXumaTh?

) PaccqwraTb npene.nu-lylo OLIMGKY cpeaHei 1is xaxnoro u3 fnoKa-
3aTeieii.

,9

e OnpesenuTb rpaHMLIb, B KOTOple 6yayT Haxonm'bcﬂ cpennue 3Ha-
YEHHUst MoKasaTeseil. .
o OnpeznenuTtb 0OXUaaeMblii pa3Max BapHallMy NOKa3aTeseil.

4.3. Crpykrypa naﬁoparopuou pa601'u

JlaboparopHasi paGoTa BBINIOJIHSIETCS ITO BAPUAHTAM. I/chongle
JAHHbBIE CBOETO BapHaHTa CTyAEHT HOPMUPYET CaMOCTOATENBHO B
COOTBETCTBHH C AJITOPUTMOM, NpUBEAEHHBIM B pa3zene 11T — IMops-
JOK BbINOJHEHHs 1aGopaTopHOit paGoThI.

JlabopaTopHasi paGoTa COCTOMUT M3 TpeX ITAOB — nonroTonu-
TEJIBHOTO, PACYETHOTO U AHATUTHYECKOTO.

Ha nodzomoeumeasnom smane d)opanyeTcsl WHAHBUAYaJIbHAS
pabouasi cpea npoBeaeHUS Bblqucneﬂnﬁ no ucxonHmM IaHHBIM Ba-
pHaHTa

e ~ocyulectriasercsa 3anyck MS Excel; :

e B MEPCOHANBHON Manke CTyAEHTa NMOATrOTABIMBAIOTCA ABa (aiina:
Ppabouuii gaiia c NCXOONHBIMU HAHHBIMH® BapHaHTa 1 MakeTamu pe-
3yNbTATHBHBIX 'raﬁnuu M omuemubvli paiia ¢ uHbopMaLmeit, Heo6-
XOLUMOM At COCTABNICHUS OTYETA;

e COracoBbIBaOTCA HOPMAThI YUCES, MCTIONB3YEMBIE B KOMIbIOTEPE
M B TEKCTE METOAMYECKHUX yKa3aHH K nabopaTopHoii pabore;

e. B Cciyyae OTCYTCTBHSt B MeHIo Excel uncipymenTa Ilaker ananmnsa

- ITPOU3BOAMUTCS €ro- aKTUBU3aLIUA.

Ha pacuemnom smane BEIMUCIAIOTCA C IPUMEHEHMEM HHCTPY-
meHTOB Ilaker anann3a u Macrep ¢ynkumii 06061al0IHe CTATUC-
THYECKHE TTOKa3aTe I H3y4aeMOi COBOKYMHOCTH. BTan BKITIOYAeT
BBLINTIOJIHEHHUE CIENYIOLIUX TPEX 3aJaHUIA:

3anaHue 1. Bbmaneuue U chmoqeﬂue u3 Bmﬁopxu aHOMAJIbHBIX

_eAUHUL HaGogeHus.

3agaHue 2. OueHKa onucatenbHbIX CTATHCTHYECKHX napamc'rpoa
COBOKYMHOCTH.

3anmaHue 3. l'locrpoerme U rpaduyeckoe uaoGpaerue HUHTEPBaNb-
HOro BapHaLlMOHHOTO PAla pacnpemeNeHUs] eqUHHUL COBOKYMHOCTH MO
npusHaky Cpednez0006as cmoumocms 0CHOBHbIX NPOU3B0OCMEEHHbIX ¢onaoe

Kaxnoe 3anaHue MMeeT Clefylouyio CTpyKTypy:

1. KpaTkue TeopeTHyecKHe CBEAEHHSI.

2. TexHoONOrYsl BHIMOJHEHUS 3a0aHuUs.

3. AnropuT™MBbl BEITONTHEHHS 3alaHHUSI.

Kpamxue meopemuvecxue c6edeHun HeOOXOMMBI TSt TIOHHMa-
HHS CTYJEHTOM CTaTUCTHYECKOI CYIIIHOCTH 3afaHus. .- '

B mexnoaozuueckoii wacmu M3NaraloTcsi 0COGEHHOCTH NpUMe-
HeHHst MHCTpyMeHTOB Ilaker ananan3a, Macrep dyHKumit ¥ Zpyrux
cpeactB Excel npu aBToMaTu3npoBaHHOM pememm CTaTUCTHYECKHUX
3a1ay, yKa3aHHbIX B 3alaHUSIX.

2-2775 ~
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B anzopummuueckoli wacmu NPENCTaBICHBI ATTOPUTMBI Aeii-

cTBuit B cpene Excel, BHITOMHEHNE KOTOPBIX PEANTU3YeT TEXHONOTH-

YyeCKHe NPOLIECCH! PEIIEHUST CTATHCTUYECKHX 3a1ay.
Ha 3axaronumenvnom, anasumuveckom, smane aHaIN3NPYIOT-
cs1 oNy4eHHbie 060611al01Ie TOKA3aTe M U3y4aeMOoi COBOKYITHOC-
TH, MHTEPBAILHBI BADHALMOHHBIN DS M €T0 TUCTOTpamMma, Jena-
JOTCSl BHIBOZIBI O CTATHCTHYECKNX CBOMCTBaX COBOKYITHOCTH, BBITON-
HSAETCH MX 3KOHOMMYECKas MHTEPNpeTauus NPUMEHUTEIBHO K
AeATENBHOCTH M3yJaeMoit COBOKYITHOCTH NPEANPUATHH.

: . B'METOIHUYECKUX yxaaaumlx K BBITIOJTHEHUIO sanaHuit uenonb3yer-
cs 3 BuAa TabnuLL
‘e pe3yALTaTUBHbIE TaGMULBI pACCMATPHUBAEMBIX ‘noxasateneit (Maxe-
- 1ot Tabnuu npuseness 8 IPUJIOXKEHHUH 3);

e pE3yNBTATHBHBIE TaGAULIBI AEMOHCTPALIMOHHOTO npumepa «Memo-'

duyeckux yKasanui»,

e Tabnuubl COGCTBEHHO «Memoauuectcuex yxa3anuu»

Bo n3bexanue Kozmnsnﬁ npH CCBUTKE Ha pa:mmumc BUIBI
Ta61mu K HoMepaM Ta6J11L, BTOPOTO M TPETEro BUMA H00aBNsIOTCS
COOTBETCTBEHHO HACHTHDUKaTOph «ITT» (aemoncmpauaonnuu npu-
Mmep) 1 «M» (Jnemoaunecxue yxaaarma) .

5. OTYETHOCTb NO PABOTE

" TTo pe3y/bTaTaM BHITIONMHEHUS na6oparopHoit pa6oTsl crynem
TIPEICTABIISIET OTYET. OTuet nomxeH comepxars: ,

\

. peaynwa’mnﬂwe Taﬁmmu c paccqmaﬂﬂuuu oGonanomuMM no-

Ka3aTensiMu;
® PHCYHKH CTATUCTHYECKHX rpa(puxos,
s 3aKJI0YEHHS O CTATUCTHYECKHUX CBOICTBaX uayqaemoﬁ conoxynno-
- CTH, CHeNaHHBIC HA OCHOBE aHanMu3a Tabnuu u rpadukos;
¢ 3KOHOMMYCCKYIO MHTEPNPETALMIO MOMYYEHHBIX CTATHCTUYECKHX
XapaKTePUCTUK MPUMEHUTENBHO K usyqacmoﬁ cosoxynﬂocm npen-
TpUATHIA.

aTepuanbl OTYETa pacrnonaralorcs B ceaylomeM nopnnxe

: 1. TuryneHbit tucT (06pasel 1aH B I'IPI/IJIO)KEHI/IH 1, :mepron-
- Hast Konus — B ¢aitne Gopmar oreera.doc).

2. MocTaHOBKA 3aa4H CTaTHCTHUYECKOrO UCCIIEIOBaHHA, BKJTIOYast
WCXOAHBIE NAaHHbIC BapuaHTa (M. 4,1 4.2 pasgena 1 «Memoduveckux yxa-
3aHuii»; X NIEKTPOHHAsK KONUA — B d)aifme ®opmat oryera.doc).

3 ‘Pacnieyarka pa6ouero aiina ¢ pe3yIbTaTUBHLIMI TabNMLaMH 1
rpaduxamu (MpH KONHPOBAHMH ta6siuy n3 Excel B Word cncnye'r npea-
Bapmemmo CHATBH LBETHYIO 3aJIMBKY 3aronioBkos Tabanu Excel).

4. BBIBOABI O CTATUCTHUECKHUX CBOMCTBAxX H3yyaeMoil COBOKYIHOC-
TH, CACNaHHBIE HA 3aKJIOYHTENHOM 3Tanc paGoThl HAa OCHOBE aHaIM3a
nonyyeHHbIX 0606LIAIONIMX NTOKa3aTeNeH U CTATUCTUYECKHX IPadHKOB.

v BbIBo/IbI M3NAraloTCs B TEKCTOBOH (hopMe B nopsiake, COOTBETCTBY-
IOLIIEM NEPEYHIO BOCHMHU 3aay 1. 4.1 — ITocTanoska 3a1a4H, H CONPOBOX-

>

ll»

ﬁ)amcs[ CCBITKAMU Ha COOTBeTCTBylomHC peaynbra-maumc 'raﬁnuuu H rpa-
HKH

-5. DxoHOMHMYECKAsS MHTEprpeTauus pe3ynsTaToB cra'mc’mqecxom'
MCCIIEIOBAHUS NPEANPHATUH.

Mpu 3TOM HEO6XOAUMO. NOCNEAOBATENHEHO OTBETHTH Ha nonpocm L

- nOCTaBieHHbIE B N. 4.2 — 3Konoumecxas cynmom mma-z crmmvw- 3

KOI0 HECNenoBaAHMA.

ITpu noaroroske oTyeTa crynem ZOJXKEH pyxononcmona‘wcs ”
Pexomennauusamu no cocrannenmo orsera (pasnen IV « Memoduuec-
Kux yKa3anuii»), yCTaHaBIMBaIoWNMHU GOPMAT MINOXKEHUS PEIYTbTA-
TOB NPOBEJCHHOTO CTATHCTHYECKOTO MccenoBauus. TuryneHsi Jmer
Y TIOCTAHOBKA 331841 CTATHCTUYECKOTO HccnenosaHus (1. 4.1) 3aro-
TOBJ/IeHH! B (haitite MopMar oTuera.doc 1 Korupylomca e omsuemnsel
daiis nepconasvnoii nanxu cmydenma na nodzomoeumessrom smane.

IMoznroroska oTyeTa NPOU3BORUTCS BHE pamox npémnn oTBe-
IEHHOTO Ha BHINO/HeHHe naboparopHoit paGoTh. Orqe'r cnama npe-
nofiaBarenio, BEAYIIEMY IEKLMOHHBIA Kype. -

CryneHr, He CHaBUIHH OTYET 1O na6opa'ropnoﬁ paﬁo"re cuu-
TaeTCs He BHIMOMHUBHIUM yqesmam MNaH U K 3xaamﬂy no e’ramc- ‘
THKE HE orycKaercst. ‘ N '

. TEOPETVNECKME OCHOBM n METOA”KA

;l‘lPOBEﬂEHMﬁ AHPMOPHOI" o
CTATMCTM‘!EOKOI‘O AHAHMSA AAHHbIX

1. CTATMCTUHECKAS CYILIHOCTD sAmAN
" AMIPMOPHOTO AHANH3A AAHHBIX 2T

1. Aramms onnopomoém COBOKYHROCTYI. TIpu nipoBeaeHmy cta-
THCTHYECKOTO MCC/IENOBAHMS OCHOBOMONATaIOMMUM TpeGoBaHUeM K
myqaeuoﬁ COBOKYITHOCTH SIBJISIETCA €€ odnopodnocms. :

IMox 0o1HOPOMHOCTBIO CTATHCTHYECKOM COBOKYTIHOCTH TNIOHMMa-
€TCA e KaYeCTBEHHAs M KOIMYECTBEHHAS OIHOPOIHOCTD. Kavecmaen-

_Has odnopoanocmb 03HaYaeT, YTO EAVHHUIIbI COBOKYITHOCTH, XapaKTe-

PU3YSICE MHOXECTBOM Pas/IMYHBIX CBOMCTB M 0COGEHHOCTEH M yya-
CTBYS B Pa3NIMYHBIX 110 CBOEH MPUpOZie POLIECCAX, B TO XKe BpeMs B
OTpe/ieIEHHOM OTHOIIEHUH 061aaloT obuumu ceoiicmeamu, obugum.

3aKOHOM pazeumus ¥ B TOM OTHOIIEHWH SABASIOTCA ONHOKAYECTBEH-
HBIMH, npuHadaexcam odnomy onpedeaennomy muny. HMeHHoO B cuny

- MX CXOJCTBa No NpU3HaKaM, XapakTepHBIM 1 JaHHOTO TUITA, OHU

1 0GbEIHHEHBI B €IHHYIO COBOKYNHOCTb. Koausecmeennasn 0dnopod-
Hocmb COBOKYITHOCTH — 9TO G/IM30CTh YHCIIOBBIX 3HAYEHHI NIPU3Ha-
KOB, onpezxenmomux KayeCTBEHHOE CONEPXAHHE COBOKYIHOCTH.

N

22775
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. Boi6op Mepbl 6IM30CTH 3aBUCHUT OT pellaeMOi CTaTUCTHYECKOM 3a-
Ja4yu M XapakTepa U3y4yaeMoro np13Haka.

TakuM 06pa3oM, OTHOPOAHOCTb CTATUCTUUYECKOM COBOKYITHO-
CTH 03HayaeT, YTO BCe €€ eAUHULIbI 001aJal0T CXOCTBOM MO HEKO-
TOPOMY KPYTy MPH3HAKOB, 0OYCJIOBJIMBAIOILMX Ka4€CTBEHHYIO Onpe-
IEJIEHHOCTB COBOKYITHOCTH, a KOJIMYECTBEHHbIE 3HAUEHUST 3THUX npn-
3HAKOB OKa3bIBAIOTCS OJIM3KMMU APYT K APYTY.

[MToHsATHE OMHOPOIHOCTH COBOKYITHOCTH SIBJISIETCSI OTHOCUTETh-
HBIM: 00HA U ma Xce COBOKYNHOCMb MoXcem 0bimb 00HOPOOHOIU no
00HUM NPU3HAKAM U PA3HOPOOHOU no Opyzum.

OOHOPOAHOCTb COBOKYIMTHOCTH YCTaHaBJIMBAETCS B KaXI0M

KQHKpCTHOM CTaTUCTUUYECKOM HCCJICIOBAHUU B COOTBETCTBUM C €TO ‘

uenasamu u 3anayamu. Heobxodumoe ycaosue o0nopodnocmu — 00HO-
. mununocms eounuy, Habaodaemoil cogoKynnocmu — yCTaHaBIMBAETCS
yXe Ha MepBbIX LIarax CTaTUCTUYECKOro UCCTIE0BAHUS. 3aTeM B pam-
Kax BBIMOJIHUMOCTH YCJIOBHSI ONHOTUITHOCTH HaGHlOﬂ.aeMbIX CAMHULL
MpOBEPSAETCS UX KOJUYECTBEHHAasi ONHOPOLHOCTb.
BbisiCHEHUE CTENEHN OAHOPOAHOCTH UCXOIHOTO CTATUCTHYEC-
KOro Marepuana — OfHAa M3 OCHOBHBIX 3a1ay 3Tara arnpuopHOTo
aHaIM3a JaHHBIX, TTOCKOJIBKY HEOIHOPOIHOCTb MEPBUYHBIX JAHHBIX
BJIeYeT 3a co0Oi TpeBpallieHue MHOTUX CTaTUCTUYECKUX [TOKa3aTe-
Jie B UMpPBI, TMLIEHHBIE PEIBHOTO CMbIC/IA Y 3HAaYeHUs (TUMa Cpel-
He# 3apnathl 1o r. MocKBe ¢ IpKo BbhIpaxKeHHO# anddepeHunaum-
eif orIaThl TpyJda — OT HECKOJIBKMX ThiCSY pyOJieit 10 AeCATKOB U
COTEH ThICSIY 10JJIapOB B MECSILL).
B cayuae eviasaenusn neodnopodnocmu n3y4aeMoit COBOKYITHO-

CTH CTATMCTHKA MIPUOETAET K Memody 2pynnuposKku nepeuunsix 0an-

HBIX C LIENIbIO 06pa3oBaHUsA OAHOPOAHBIX rpynn. ['pynnupoBka. naer
BO3MOXHOCTB BBIIEJINTh U3 COCTaBa BCeX HAOJIOIAaeMBbIX CITyYaeB e~
HUILBI Pa3HOTO KayecTBa, MOKa3aTh 0COGEHHOCTH ABJIEHMS NPU ero
Pa3sBUTHH B PAa3JIMYHBIX YCIOBHSIX.

' 2. BoigBienne aHOMAJIbHbIX eaHHHI Habmoxenus. C 3agayeit
aHaJIM3a OIHOPOAHOCTH COBOKYITHOCTH TECHO CBSI3aHA 3a0a4a 6biA6-
ACHUA 8 COBOKYNHOCMU QHOMAAbHbIX HaOA00eHuUil.

JTi06ast Mccaeayemasi COBOKYIHOCTb MOXET COZlepKaThb eIMUHU-
bl HAGMIOOEHWUS, 3HAYEHUS TIPU3HAKOB KOTOPBIX PE3KO BbIAEIISIOT-
C4 M3 OCHOBHOM MaccChl 3HaueHHuii. Takue HETUNUYHbIE 3HAYEHUS
NIPU3HAKOB (8b16pocsbt) MOTYT ObITH OOYCITOBJICHBI, BO3JEHCTBUEM Ka-
KHUX-7M60 cyrybo ciydaiiHbIX 0OCTOSITENIbCTB, BO3HUKATD B PE3YJib-
Tare OIMOOK HaGIIOACHUS WU Xe ObITb OO BEKTUBHO ITPUCYILUMHU
HabniofaeMoMy ABIEHUIO. B 1I060M ciTyyae OHY SIBISIOTCS aHOMAAb-
HoLMU 0451 COBOKYNHOCMIUL, TaK KaK HApYLIAIOT CTAaTUCTUYECKYIO 3aKO-
HOMEPHOCTB M3ydyaeMoro siBjieHus1. CaeqoBaTebHO, CTATUCTUYECKOE
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U3y4YeHHe COBOKYITHOCTH O€3 NnpeBapUTEIbHOTO BBISIBJICHUS M aHa-
JIM3a BO3MOXHbIX aHOMAJIbHBIX HAaOJIOAEHUI MOXET HE TOJIBKO MC-
Ka3UTb 3HaYeHUs 0600LIaI0IUKMX ToKa3aTeeit.(CpeaHeif, Iucnepcuy,
CpeHEeTO KBaJAPaTHYECKOTO OTKJIOHEHHMS W JP.), HO M MPHUBECTH K
CepBLE3HBIM OLLIMOKaM B BbIBOAAX O CTATUCTUYECKUX CBOMCTBAX COBO-
KYITHOCTH, CAEJIAHHBIX Ha OCHOBE MOJIyYeHHBIX OLIEHOK MoKa3areeil.

" B ciyyae BbISIBIEHHUS aHOMATBHBIX HAaGTIONEHMIA TPaBUTbHOCTD
pE3YJILTATOB aHaIM3a 00ecrieYHBaETCS INOO UCKAIOMeHueM aHOMarull

" M3 UCXOHBIX JaHHBIX BCJIEACTBUE UX HETUMTUYHOCTH VIS l/l3y‘laeM0ﬁ

BBIOOPKH, INOO Koppekmupoexoii ux 6AuARUA C TIOMOUIBIO TaK Ha3bl~
BAaEMOI1 «[TOAYUCTKH JaHHBIX», B OCHOBE KOTOPOI1 JieXaT crielidaib-
Hbl€ METOABI pOGACTHOTO CTaTUCTUYECKOTO OlIeHHBaHMﬂ (oT aHr.
robust — ycToiiunBbIi, KpenKwit).

B nosb3y nepBoro BapuaHTa (MCKJIOYEHUSI aHOMAJIMi U3 Bbl-
60pKH) TOBOPUT TO, YTO MHOTHE BbIOOPOUHBIE JAHHEIE CYLIECTBEH -
HO 3aBUCSIT OT BIMSIHUSI YCIIOBU It HAOIONEHHS, T.€. SABISAIOTCS HEYC-
TOMYUBBIMH, U, KaK CIIEACTBHE, PE3YyJIbTAThl AaHATN3A TEPAIOT CTATH-
CTUYECKYIO TOYHOCTb. BTOpoit BapuaHT oO3Ha4aeT, 4YTo (hbaKT
MOSABJICHUST PE3KO BBIAESIOLIMXCS ‘Ha0MIone HH («I‘lO}IO3pMTCJlebIX»
NaHHBIX) o6sexmusno umeem mecmo. Ero ciiefiyet NpoaHaNIM3UpPOBaTh
W TIOHATb MPUYUHBI BOSHUKHOBEHHUSI AHOMAJIbHBIX BBEIOpOCoB. JIjist oT-
IOEJIbBHBIX CTATUCTUYECKMX 3aay HaOonaeMele BBIOpOCH B JaHHBIX
MOTYT OBITb axe 60Jiee HHTEPECHBIMY JUISI aHAJIM3a, YEM THITHYHBIE
nanHsie. Tem Gosiee 4TO HEOGOCHOBAHHOE MCKITIOUEHNE «ITOZO3PH-
TEIbHBIX» BEIOPOCOB MOXET NPUBECTH K CYLLECTBEHHOMY MCKaKEHHUIO
CTaTUCTHYECKUX OLICHOK. :

3. IlocTpoente 1 AHATH3 BAPHALHOHHBIX PSIOB pacnpe).le,rlenun.
CraTucTHYeCKHE CBOHCTBA, CTPYKTYpa (BHYTPEHHEE CTPOEHHE) U 3a-
KOHOMEDPHOCTH, NpUcyLiMe Haba01aeMoi COBOKYITHOCTH, HCCIEMY-
I0TCSI IYTEM aHAIU3a pA006 pacnpedeneHus eOUHUY .CO60KYNHOCMU NO
usy4aemoim npusnaxam. Taxue psabl CTPOSITCS HA OCHOBE 3MITUPU-
YECKHX AaHHBIX ((paKTUIECKHMX JAHHBIX HAOTIOXEHUS) U Haébmawr-

CSl IMRUPUMECKUMU PACHPEOeseHUAMU.

- OMIUpHUYECKHE pacnpeaeeHHs NMPeICcTaBIsIOTC B BUAE IUC-
KPETHBIX UM HHTEPBAIBHBIX 6APUALUOHHBIX PAOOE.

B aucxpemnom eapuayuoniom pady BApNAHTBI 3HAYEHUH TTpH-
3HaKa pacrnoJjiaraloTcs B MOPsigKe BO3pacTaHMSA UX BEJTUUMHBI, Y [UTS
KaX[I0ro BapMaHTa YKa3bIBa€TCS €ro yacmoma — 4NCJIO, MOKa3biBa-
IoLee, Kak 4acTo y eAMHUL COBOKYITHOCTH BCTpeyaeTcs JaHHBII Ba-
PDUaHT 3HAYEHMST NTpU3HAKA.

Humepeaasublii 6apuayuonnslii pad ripeiCTaBIsET IPU3HAK B
BUJIE YITOPSAAOYEHHOT0 Habopa UHTEPBAJIOB 3HAYEHUIT NMpPHU3HAKa C
yYKa3aHMEM [UIsl KaXA0ro MHTEpBajia €ro YacToThl, (PUKCHPYIOLLEH

\
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YyKC0 NMOMagaHu it 3HaYeHUI MpU3HaKa B JaHHBI HHTepBai. Konu-
4YeCTBO MHTEPBAJIIOB M MX BEJMYMHA BHIOUPAIOTCS TaKUM 00pa3oM,
4yTOOBI Hauboaee omuemaueo mozaa 66l NPOAGUMBCA 3AKOHOMEPHOCMD
eapuauuu npusnaxa.

B cuity CBOEro MOoCTPOEHHsI MHTEPBAIbHBII BAPHALIMOHHBIH pAll

OIHO3HAYHO OIpPEeAcACT pa36neHue MHOXeCTBa €ANHUL] COBOKYTIHO-

CTH Ha OJHOPOMHBIE TPYMNTIHI (BBIIEJIEHHBIE B COOTBETCTBUM C BBIO--

paHHBIM CMTOCOGOM IPYNIUPOBKH 3HayeHUH npusHaka). [Ipu atom
YacTOTHl HHTEPBAIOB HAIOT MpPEICTaBIeHNE O CTENEeHH HallOJIHEHHO-
CTH BbIAENEHHDIX TPYNIT €AMHHLAMH COBUGKYIIHOCTH, & XapakTep H3-
- MEHEHHMS YacTOT — O TOH WJIM HHOW 3aKOHOMEPHOCTH pacnpenene-
HUSI EAMHULL 110 TPYITaMm.

DMNUpHUYECKOe pacrpefiesieHUe MOXET XapaKTepu30BaThCH He
TOJIBKO YaCTOTaMH, HO M ¥acmocmamu BApUALIMOHHOTO psiia, MpecTaB-
JISTIOLLIMMH COOO0I YacTOTHI, BHIpaXEHHBIE B IOJISIX €AUHHULIBI WIH B NPO-
LIEHTaX K UTOry (COOTBETCTBEHHO CyMMa YacTocTeit paBHa 1 win 100%).

Pacnpenensissi eTMHULBI COBOKYNMHOCTH MO IpynnaM, WHTep-
BTBHBINM BapHALIMOHHBIN PA MOKAa3bIBaeT pa3fiuyra MEXIy HHMH 1o
rpyNNUPOBOYHOMY MPU3HAKY, XapaKTEPU3YyeT CTPYKTYPY COBOKYTTHO-
CTH 110 U3yYaeMOMY NPU3HAKY, MO3BOJISAET CyAUTh O €€ OMHOPOAHOC-
TH TI0 3TOMY TIPU3HAKY, TPaHNLIaX U3MEHEHUSI ORHOPOAHOCTH TpH
nepexoze OT OAHOI IPyNMbl K APYroii, cTeneHH KonebaemocTu (Ba-
pHALMM) 3HAYECHUI TTpU3HaKa, 3a1<onomepnodm pasBuTHs Habmoaa-
€MOro SIBIEHUSA.

ITocTpoeHHe U CTATHCTUYECKOE myqe}me BapnaumHme psi-
IOB pacrpelie/ieHUsl BbITOIHSETCS Ha 3Tane anpHOPHOro aHaIM3a
COBOKYITHOCTH. TIpH 3TOM TSl KaXKIOTo U3y4yaeMoro Mnpu3Haka cTpo-
WTCSl BAPUALIMOHHBII PsiJl pacnpeeNieHUs eIMHUL COBOKYMTHOCTH MO
JaHHOMY MPHM3HAKY M PaCCYUTHIBAIOTCS 0600ILAIOLLNE CTATHCTHYEC-
KHe XapaKTepUCTUKM psiia — CpPemHsas X, moza Mo, meanaHa Me,
nokKasaTe/id BapHaluM npusHaka R, d, o, o?, V_ u ocobeHHOCTEi
dopmel pacripeneneHus As, Ek. Ha ux ocHOBe OLIEHUBAIOTCS YCTOM -
YMBOCTb UHAWBUAYAJIbHBIX 3HAYEHUH NMPU3HAKA X,, HATEXHOCTb UX
CpeqHero 3Ha4YeHHUs1 X, CTENeHb BapHalMy MPU3HaKa, yCTaHaB/INBa-
eTcs XxapakTep (THUIT) 3aKOHOMEPHOCTH U3MEHEHMUS YacTOT B paciipe-

HAeNICHHUH U IPYTHe CTaTHCTHYECKHE CBOiicTBa pacnpene/ieHUN.

Jis BU3yaJIbHOTO aHAJIM3a SMIMPHYECKUX pacripeaeaeHHi
HCTIONB3YIOTCS MX rpaduyecKue H300paxXeHNs — NOAU20HbI, 2UCMo-
2pammol, Kymyaam, ozuest. I'padvKv JaIOT HArNAAHOE U BBIPA3UTENb-
'HOE MpeNCTaB/IeHNE O XapaKTepe U3MEHEHHs YacTOT (4acTocTeit) B
BapMALIMOHHOM Psify, MTO3BOJISISE TEM CaMBIM BBISIBUTH THUIT 3aKOHO-
MEPHOCTH pacrpeaeeHUs U BoIGPaTh Ik OMUCAHUST 3aKOHOMEPHO-
CTH a[IeKBaTHYIO TEOPETUYECKYIO MOZEb.

: o 15
4. Onpenenenne THNa 3aKOHOMEPHOCTH pacnpenenenusi. Baxuoi
XapaKTEPUCTUKOII BapUalluM TIPU3HAKa B COBOKYNMHOCTH SIBJIAETCA

onpedeaeHHblil NOPAOOK UIMEHEHUA 4aAcmom pAOa pacnpedeseHus B
33BHCHMOCTH OT H3MEHEHMUS BEJIMYMHBI ipu3Haka. Hanpumep, ¢ Bo3-

- pacTaHHeM NPU3HaKa YacTOTHl BHaYaJle TAKKe MOTYT BO3PacTaTh, a

3aTeM, JOCTUTHYB B CEpeIHHE psAla CBOEit MAaKCHMAabHOM BEIHYH-
HBI, — YMEHBILIAThCA 110 Mepe JaNbHeHIEero pocTa 3HaYeHHH NpH-
3Haka. Takoif xapakTep M3MEHEHHUS YacTOT TNPOCNEXHUBAETCs, B 4acT-
HOCTH, B rpadpuke GpyHKuMHU fx) Ha puc. 1.

ON

xY

Puc. 1. Kpunaﬂ Hopmanbnoro pacnpejeieHUst

qCTKO BBIPAXEHHBIH nopm)ox umenemuz uacmom B COOTBET-
CTBHHU C HBMECHEHHUEM BCITUYHHBI npmHaKa Ha3BIBaIOT 3AKOHOMEPHO-

" cmoio pacnpedesenus.

B xapakTtepe (TMM€) 3aKOHOMEPHOCTEI! pacrnipeseseHHit oTpa-

~ XKCHBI OTNpeNeIeHHBIE YCIOBUS M MPUYHMHBI BO3LENCTBYIOLIETO Ha

BapHaLHIO MPU3HAKA: CYITHOCTh ABJIEHHUS U T€ €ro CBOMCTBA U YCIIO-
BUS NIPOTEKaHu, KOTOpHe OTPEAENAIOT KONEOIeMOCTh 3HaYEHHIH
MPU3HaKa.

MexaHusm cbopMHponaHm 3aKOHOMCpHOCTPI onucmnae'rc;l B
aHATMTHYECKOH (opMme B BUIE DYHKLMOHATIBHOMN (OOHO3HAYHOIT)
3aBUCHUMOCTH y = f(X) 3HaYeHMii YacToT f{X) OT BapUaHTOB X. Bud d)yn-
Kuuu f{x) onpedeanem mun 3axonomepnocmu.

I'paduueckoe n306pa)KeHue 3aBUCHMOCTH y = f(x) (B BUOE He-
NPEePBIBHO TUHUN) Ha3bIBAIOT KpuUGol pacnpe&eaeuwz, a (bopmy 9TOM
KPHUBOit — ghopmoii pacnpedesenus.

B cTaTHCTHYECKO# MpaKTHKe BCTpe‘laIOTCﬂ pa3IMYHbIC THITHI
pacnpesiefieHuit, n3o6paxaeMseie rpadUYECKU B BUIE OQHOBEPLUMH-
HBIX ¥ MHOTOBEPIUWHHBIX KPUBBIX, UMEIOLIMX CUMMETPUYHYIO MITH
aCUMMETPHUYHYIO GOPMY C HE3HAYMTEJIBbHON WIM CYIIEeCTBEHHOI
acummertpueit, J-obpasHyio unu U-obpasHyio ¢hopmy u ap.
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BoisiBieHUEe 3aKOHOMEPHOCTH pacnpelesICHUs, ONpeAcJICHHUE .

muna 3710l 3akonomeprocmu Vi HOPMbl KpUBOi pacnpeiesICcHUs —
OJIHA 13 OCHOBHBIX 3aay UCCJIeAOBaHMs BapMALIMOHHBIX PSAOB Ha
STare anpHOPHOTO aHaJIM3a COBOKYMHOCTH. BaxHOCTh 3TOM 3ama4yu
00GycNoBieHa CIIeAYIOLMMH (aKTopaMu.

3HaHuWe TUIIa 3aKOHOMEPHOCTH pacpeie/ieHHs (a cnenosaTeb-
HO, ¥ (GOpMBI KpMBOI/l) HeoOXOAMMO TIPEXIE BCErO ISl BBIICHEHHUS

munu4Hocmu yc./tosuu nozly-tenun nepeu4Ho2o cmamucmu4eckoz20 ma-

mepuaaa. TTOCKOJIBKY BCAKOE COLMATBHO-9KOHOMHMYECKOE SIBJICHHUC B
O6GBIYHBIX [JISI HErO YCJIOBHUSIX JAeT MO OnpeaeieHHOMY NPU3HAKY
XxapaxmepHylo, munuunyo JUis HEero KpUBYIO pacnpele/ieHus, TO Jio-
60e uckaxeHue GOpMbl KpUBOI- 03HAYaeT HapyLICHUE UJTH U3MeHe-
HHE HOPMaJIbHBIX YCJIOBHI BO3HHKHOBEHUS neanquro CTaTUCTHU-
yeckoro Matepuaia. Tak, MosiBieHHe MHOTOBEPLIMHHOM WIIH Cylue-
CTBEHHO aCHMMETPHYHOI KPUBOIi TOBOPHUT O Pa3HOTHITHOM COCTaBe

COBOKYITHOCTH M O HEOOXOIMMOCTH MePerpynm1poBKH AaHHBIX C

LeJbIO BhIIEJIeHUs 6osiee OMHOPOAHBIX IPYIIIL.
3HaHMe THIa 33aKOHOMEPHOCTH pacrpeseieHHs BaXHO TaKKe
1151 obecneuenus npasuAbHOCHIU 8bINOAHEHUA npaxmuueckux paciemos
U npozr0308, TIOCKOJIbKY MHOTHE U3 ETATUCTHYECKNX METOZIOB 1 NPH-
eMOB TPEOYIOT NMPU UX MPUMEHEHUH MOAYHHEHHOCTH €IMHULL COBO-
KYTMHOCTH OIpeleieHHO! 3aKOHOMEPHOCTH Pacrpeie/ieHHs. Tak,
npumMeHenne popmysel I'. Crepaxkecca uist pacdeTa ONTUMaJIbHOTO
“yucia TPYNN MHTEPBAJIBHOFO PsAAA, NMPAaBUJIA «TPEX CHUTM», K03¢-
¢uLMenTa Bapuauny V, B KayecTBe HHAMKATOPa OAHOPOAHOCTH CO-
BOKYITHOCTM, METOIa HAMMEHBLINX KBAAPATOB NPH MONE/IMPOBAHUH
KOPPENALMOHHOI CBA3H SIBIEHHI{, METONOB IUCTIEPCHOHHOTO aHAT3a

M IpYryX NPaBOMOYHO JIMLIB B YCIOBHAX HOpMa.leHOI‘O Y GIM3KUX K

HEMY pacnpeaeyieHH.

TCOpeTH‘{CCKHH arnmnapar s OHDCIICJICHMH M OINMUCAHUA TMNA -

3aKOHOMEPHOCTH IMIIUPUYECKOTO PaCcMpefe/IeHHs l'lpeIIOCTaBJIﬂCT
MaTeMaTUyecKasi CTaTUCTHKA. ‘

KOHKpETHBIi BUI SMITUPHYECKOTO pacrpeneaeHus 3aBHCHT OT
pa3HBIX TIPUYMH — KaK OCHOBHbIX, TaK W BTOPOCTETEHHBIX. Ocios-
Hble npuMuKbI OPrAHUYECKH CBSA3AHBI C TIPUPOJIOI N3yHaeMOro siB-
NIeHUs, OHH delicmeylom cucmemamuyecku, TPUAAIOT ABICHHUIO pe-
TYNSIPHOCTD, MOBTOPSEMOCT U, CIIEN0BATE/IbHO, HEMOCPEACTBEHHO

(bOPMUPYIOT TOT MJIM HHOM THIT 3aKOHOMEPHOCTH PacTIpefeNeHHUsL. -
Bmopocmenennsie npusunbi ABJSIOTCS CAY4@iiHbIMU TSI AAHHOTO SB-

JNeHNsl, AEACTBYIOT SMHU30ANYECKH, XaOTUYHO, 1 UX BIUSHHE NpPO-
aBJsieTCs B BUE 60Jiee WK MEHee CyLIeCTBEHHBIX OTKJIOHEHHU OT
" 3aKOHOMEpPHOTO pacrpeseseHus. BosneicTBie Ha BapHalMIO MpH-
3HaKa cyJyaiiHbIX TPUYMH 3aTEMHSIET OCHOBHOIA, MOUTMHHEIi Xa-
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paKTep U3MEHEHHsI YacTOT B IMITUPUYECKOM pacrpeNeNeHUH, TT0-
3TOMY [UIsl ONIPEAEICHUS TUTIa 3aKOHOMEPHOCTH ((POpMBI KPUBOIT)
HEOOXOIMMO «OTCEATh» MELIAIOLLKE ClTydyailHble (HAKTOPBI U TEM ca-
MBIM uckarowumo u3 obwell eapuauuu npusHaka ee cnyuauuym co-
CMasAAwyIo.

Dra 3amaya pelraercsi B CTATHCTHKE nyTeM MOAETMPOBaHUS
SMIMUPHUYECKHX pacpeleNeHUA TEOPETUIECKUMHU (BEPOSTHOCTHBIMH)
pacrnipeneneHussMu. Teopemuueckoe pacnpedesenue — 310 TMTIOTETH-
qecxoev(n_pennonaraemoe) pacrnpenieJieHMe BEPOSTHOCTEH 4acToT,
KOTOPOE TMOJIYYMIIOCH Obl TIPDU NOAHOM no2awienuu 6cex CAyHauHbIX
npuqun, BO3JEHCTBYIOLIMX Ha BapUaLIMIO TIPU3HAaKa.

Kak 13BecTHO U3 MaTeMaTH4YeCKOW CTATHCTUKH, BCSIKOE TEO-
PETHYECKOE pacrpe/ieNieHUe XapaKTePU3YeTCs TEM HIIM MHBIM 3aKo-
HOM pacnpedenenus éepoamnocmei, yCTaHaBIMBAIOIMM (GYHKLIHO-
HAJIBHYI0 3aBUCUMOCTD y = f{X) MeXIy 3HaYeHUSIMU TIPpU3HAKa U MX
yacrtotaMu. ['paduuecku Takasi 3aBUCMMOCTD BBIPaXaeTCs KPUBOIA
onpeeyeHHOI (GopMbl, Ha3bIBaeMOit popmoii meopemuyeckozo pac-
npedeaenus. ' ‘

MaremaTnyeckas cTaTUCTMKA NPEXOCTABSET ISt MOI[CJIM[)O-
BaHMs SMITUPUYECKUX PACTIPENENCHNH LUMPOKMIA CIIEKTP TEOpeTHYeC-
KMX pacripeie/IeHnii — HOpMaJIbHOE, JlorapuPMHUYECKH HOPMATBHOE,
GuHomuanbHoe, ITyaccona, CreionenTa, Iupcona, ®uuepa, Mlap-
Jbe u ap. Kaxmpoe pacnpenencHue UMEET CBOIO crienHKY, CBOM
YCJIOBHSI BOBHUKHOBEHHUS U 06J1acTh puMeHeHust. Mcxonmst ux aTux
(baKkTOpOB M BHIGUPAIOT Al SMIIMPHYECKOTO pacipeaeaeHNs aneK--
BaTHyIO (T.€. Haubosee NOAXOASILYIO) TEOPETUUECKYIO MOJENb, Bbl-

"PaXeHHYIO BEPOSITHOCTHBIM 3aKOHOM pacnpenencHus y = f{x). [Ipu

3TOM yHKLIMS fx) BBICTYTaeT B Ka4ecTBe npuGAUNCERHO20 OnUCAnUA
3aKOHOMEPHOCMU IMNUPUHECKO20 pacnpet)e.aenwt, omnpenessisi TeM ca-
MBIM THIT 3aKOHOMEPHOCTH.

Ecnu, Hanpumep, Mozenbio CILyXHUT HOpMaAbHoe pacnpeae/:e-

. Hue, TO SMIMUPUUYCCKOEC pacnpecyieHUe HDHGJIPDKCHHO OITHUCBIBACTCSL

3aKOHOM HOPMaJIbHOTO pacnpenenenm cnyl;am{ou BEJIMYHUHBI (3a1<o—
HoM laycca):

“ x_)—rZ :

f(x) (x,x, )= e

b

oV2n

'

rae fx) — MIOTHOCTH pacnpeaesieHHs Cy4aifHOM BETMYMHBI TPU3Ha-

Ka X; X U 6* — COOTBETCTBEHHO CpeaHsst apupMeTHUECKas ¥ JUC-

. TIepCHUsi 3HaAYeHU I TIpU3HaKa;, T 1 e — MaTeMaTH4eCKHe KOHCTaH~
Tol (p = 3,14; e = 2,72).

KpuBast HOpMaJILHOTO pacrpeaenecHs (CM. puc. 1) umeer on-

HOBEPILIMHHYIO CHMMETPHUYHYIO KOJIOK0006pa3Hyio ¢popmy. Ee ne-

3-2775
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- Basi ¥ TpaBast BETBU PaBHOMEPHO M CHMMETPUYHO YObIBAIOT, aCHMII-
TOTHYECKH MPUOIMXKASCh K OCH abcuucc. BricoTa KpHBOii B TOUKE X,
(4acToTa NMOSBIEHUS] BADUAHTA X,), COTNIAaCHO 3aKOHY l'aycca, 3aBu-
CMT OT 3HaYeHUs X, U TApaMeTpoB X, o?, IpuyYeM yeM Gosblue oT-
KJIOHEHME BAPUAHTA X, OT X (BeNUYMHA o), TEM pexXe OH MOsIBAETCS
(MEHbIIE BHICOTA KPUBOIt B TOUKE X,). MaKCUMaIbHOM BBICOTE KPHU-
BOI1 COOTBETCTBYET COBMAIEHUE LEHTPOB pacnpenenenus: X = Mo =
= Me. ®opMy OnMCaHHOI KpHUBOii Ha3bIBAIOT HopmanvHoU opmoi
pacnpedenenus. : » '
TakuM 06pa3oM, TUIT 3aKOHOMEPHOCTH IMMUPUIECKOTO pac-
NpeJeNeHUsI MOXHO YCTAaHOBUTD NMYTEM HAXOXICHHUS [T HETO Une-
aNM3MpPOBaHHOM TEOPETUYECKOI (BEPOSTHOCTHOI) MOJENH, B KOTO-
poit MPONUCXOOUT OCBOOGOXIEHHUE NAHHBIX OT BIIMSTHUSA CITyYaifHBIX
(hakTOpOB M NPOSBIAETCS B MAKCUMAJIbHO 060611IeHHOM BUIE XapaK-
Tep BapUallMM, 3aKOHOMEPHOCTb U3MEHEHMUS YaCTOT HAGTIOAeMBIX
eIMHUIL B 3aBUCUMOCTH OT M3MEHeHUs Tipu3Haka. Kpusas TeopeTu-
YyecKOil MOJIETM HA3bIBACTCS Meopemu41eckoli kpueoi 3Mnupu4ecKozo
pacnpedeaenus. : , » ' '
CyILECTBYIOT Pa3TMYHBIE CIOCOOb HAXOXIEHHUST TEOPETHYECKOM
MOJIENIM IMITMPHYECKOro pacnpenenerus. [Ipexne Bcero aTo meope-
. muveckuii anaaus uzyuaemozo aeaenus. Hanpumep, U3BECTHO, 4TO
© pacripeneNeHHe Yucna TpeGoBaHHit Ha 06CTyXUBaHNE ONPEACNICHHBI-
.MM YCIyraMM MOXeT GBITh U3yYEeHO MOCPENCTBOM paclpeneneHus
IMyaccoHa; pacrupezeJieHHe JoAeH 10 POCTY WM MO pa3Mepy obyBu
6ymeT HOpMaJNbHBIM U T.I. ) : , o
B psize ciyyaeB THI 3aKOHOMEPHOCTH MOXHO YCTAHOBUTD IO
¢dbopMe monuroHa uau rucrorpamm. ®opma MoaMroHa AaeT NMLIb
NepBOHAYaIbHOE, OPUEHTHPOBOYHOE MPEACTABICHHE O dopwme Teo-
peTHyecKoit KpuBoi. ONHAKO C POCTOM YMC/Ia HaGIIOAEHNH 1 OHO-
BPEMEHHBIM CYXEHUEM MHTEPBAJIOB Psifia YUCIIO CTOPOH MONIMIOHA
YBEJIMYMBAETCS, ETO 3UT3arH MOCTENEHHO CIJIAXXHUBAIOTCS, M OH BCE
6osee 1 Gosee TIPUOAMKAETCA K HEKOTOPOM IJIaBHOM JINHUH, 2 B
npenene (npu Geckoneuno Goavuiom wucae nabarodenuii u beckoneuno
Manoii wupune uHMepeano0s) — NPUHMUMAET GOPMY ITON JTMHUH. Tu-
nomemusuecKkan Kpuéas, 6biCmMynaiouan 6 Katecmee npedeaa noauzo-

Ha, u A6AAEMCA UCKOMOU meopemu4ecKol Kpueoi SMnupu1ecKozo

pacnpedeaerus.

AHanornyHeIM 06pasoM GopMy TEOPETHYECKON KPHBOH MOX- -

HO OTIPEEMTD 1 1O BUITY TMCTOrPAMMBI, MCITONB3Yst MPEACIBHBIH re-
PEXOX VISl CTAIAXUBaHUs 3a3yOPUH CTONGLIOB THCTOTPAMMBI (puc. 2).
TTo popMe rMMOTETHYECKOH KPUBOIA yCTaHaBJINBAETCS MOMXO-
JSIIMIL I71S ee OTTMCAHMs 3aKOH pacnpenesieHus y = fix), KOTOpbIA 1
onpeleNsieT TUM 3aKOHOMEPHOCTH IMITUPUYECKUX IAHHBIX.
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v Puc. 2. l'icrorpamMma u TeopeTnueckast KpUBast
_ 3MITUPHUYECKOrO pacnpeaeeHus .

OznHako BO MHOTHX CITy4asiX HY TEOPETHYECKUII aHAMH3 SIBJie-

 HUS, HU HETTIOCPEICTBEHHOE PAaCCMOTPEHHE IMITMPUYCCKUX TAaHHBIX, HU

rpadMKH pacrpefiesieH!s He JalOT OTBETA Ha BOMPOC O THIIE 3aKOHO-
MEPHOCTH pacripesneneHust. Torna o6bIMHO BENETCS UCCIIENOBAHUE Ha
Oau3ocmo IMnuUpuecKux OAHHbLIX K HOPMAALHOMY pacnpedenenuro, To-
CKONBKY NMPH CTATUCTUYECKOM HU3YYEHUH COLIMATLHO-9KOHOMUYECKUX
SIBJICHUI OOBIYHO (POPMUPYIOTCSI COBOKYITHOCTH ONMHOPOIHBIX €IUHULL
a a5t 00HOPOOHBIX CoGOKYnHOCMEi XapaKmiepb: pacnpedesenus, xomo:
pbte no ceoemy muny OmHOCAMCR K HOPMAABHBIM.

YcTaHOBNEHO, YTO B KPUBOI HOPMAJIBHOTO pacrpeeieHus
BBIPaXaeTCs1 3aKOHOMEPHOCTh, BO3HUKAIOLLAs ITPU B3aUMOAEHCTBUH
MHOXeCTBa ClyyaiHbIX ¢HakTopoB. [ToMYIMHEHHOCTD SIBNICHUS Hop-
MajbHOMY 3aKOHY pacnpeleNeHHs TPOSABISAETCS TEM TOYHEE, YeM
Gosbule CyyadHbIX MPUYMH BIUAIOT Ha BETMYUHY NIPU3HAKA, TTPU-

~ Y€M 3TH NPUYMHBI NEHCTBYIOT HE3aBUCHMO APYT OT npyra. Eciau Hu

OJIHa U3 MPUYMH TI0 CBOEMY BO3JIEHCTBUIO HE OKAXETCS Npeobnana-
IOIIEA Haa IPYTUMH, TO SMITHPHYECKOE PACHPENETIECHUE OYEHD OTU3-
KO MOIXOOUT K HOPMaNBLHOMY (6 ¥ucmom eude HopmaavHoe pacnpe-
denenue 6 COYUAALHO-IKOHOMUHECKUX AEACHUAX NMPAKMUMECKU He
ecmpeuaemcs). ‘ T
TpearnonoxeHue o XapaKTepe TOTO WM HHOTO SMITMPHYECKOTO
pacrnpesiesIeH!s — 3TO TMITOTE3BI, @ HE KATETOPUYECKUE YTBEPXKACHMUS,
NIO3TOMY OHU OGBIYHO MOABEPraloTCst CTATUCTHYECKON nposepke. st
3TOi LU MCTIONB3YETCS PSIl OCOGBIX KPUTEPUEB, HA3bIBAEMBIX Kpu-
mepusamu cozaacusn (ITupcona, Pomanosckoro, KonMoroposa u ap.).
Kpmepvm. COTJIaCHsI TTO3BOJISTIOT OTBEPTHYTh MJIM NOATBEPAUTD Ipa-
BUWJIBHOCTD BBIIBUHYTOMH TMIIOTE3b] O XapaKTepe pacnpeieeH!s B M-
NMUPHUYECKOM PSALY W JaThb OTBET, MOXHO JIM MIPHHSATH JNS JAHHOTO

3°-2775
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SMITUPHUYECKOTO pacnpeneneﬂuﬂ MOJEJNb, BRIPaXXE€HHYIO HEKOTOPLIM
TCOPCTI/I‘lCCKHM 3aKOHOM pacnpeaciiCHUs.

2. OBLWAS METOAUKA AnPMOPHOFO AHANN3A
CTATUCTUYECKUX BAHHBIX

1. Oﬁoﬁmeune UCXOAHBIX JaHHBIX:

e [OCTPOEHME MHTEPBAIBHBIX BAPHALIMOHHBIX PSIOB pacnpeneicHUs
NO KaxoMy U3 paccMaTpyBaeMbIX PU3HAKOB Ha Gase npenBapu-
TEJILHOTO OTNpeAeeHUs Liesecoobpa3Horo KojMyecTsa rpyn;

e rpaduueckoe M300paxeHHe MONYYEHHBIX PSOOB PaCMpeaeNeHUs B
BUIE FMCTOrPAMMBI, TIOJIMTOHA, KyMYJISIThI, OFUBBI.

2. AHaIM3 OJHOPOAHOCTH COBOKYIMHOCTH:

e omnpeaeneHue CTeNeH! OXHOPOAXHOCTH BCEI COBOKYMHOCTH B LIEJIOM,
a TaKXKe OJHOPOAHOCTH €IUHULL B IPYINax WHTEPBAJILHOIO psiaa
pacrpeaesieHu!s ;

e ' BBISIBJIEHWE W aHAIN3 aHOMAJIbHBIX HaOMIONEHHA.

3. OueHKa XapakTepa paclnpene/icHUsl COBOKYIHOCTH 3mnupw1cc-
KMX JAHHBIX:

e BBIYMCJIEHHME M aHAIM3 MoKasaTesei LeHTpa pacnpeneneﬂuﬂ U Ba-
pHaiMiyi NPU3HAKOB,

e ycraHoBieHUE GOPMBI IMITUPHYECKUX pacnpenenenm( MONyYEH-

" HBIX B BUAE BapHallMOHHBIX PSLOB;

e npoBeEpKa Turortesbl o hpopMe pacnpencneﬂm Ha Oaze onnoro nu3

KPUTEPHUEB comacm{

B na6oparopHoit pa60Te METOINKA anpnopnoro aHaINM3a JaH-
HBIX PeaJIU3yeTcs CeYIoLUM 00pa3oMm.

1. BoisiBJieHUE U UCKITIOYEHHE U3 Bblﬁopquon COBOKYITHOCTH aHo-
_MaJIbHBIX eJMHHULL HAaOMoaeHUs — 3a.11aHue 1.

2. PacueT 060GLIAIOLIMX CTATUCTUYECKUX TIOKa3aTesiel BLIOOPOUHO
COBOKYMHOCTH HETOCPEACTBEHHO 0 MEPBUYHBIM JaHHbIM HaGMIONCHHUS
(6e3 NOCTpOEHHS, BapUALIMOHHBIX PSLOB pacnpeaeneHust) — 3anaHue. 2.

3. OueHka 0006LIAIOLIMX NapaMETPOB reHepaibHOM| COBOKYMHOC-
™™ — 3amaHue 2:

e YCTaHOBJIEHWE I'PAaHMLI, B KOTOPBIX OyIeT HAXOAUTBCS rEeHEpaibHas

CPEAHsIA TPU-3aJaHHBIX YPOBHAX HANECXKHOCTH;

e pacueT mokasatesieil BapuaLum; X
e pacyeT MokasaTejieil, XapaKTepHu3yIoluX ¢GopMy pacnpeleneHuUs.
4. TlocTpoeHHE MHTEPBATLHOTO PsANA pacrnpeneNeHus, THCTorpam-
. MBI U KyMyJiaThl — 3amaHue 3.

5. YcraHoBIeHUE 6IU30CTH pacipeeeHUs. amnupmecxux JMAHHBIX
K HOpMaJIbHO hopMe — 3aK/TIOMUTENbHBIN JTar..

6. AHaU3 ONHOPOOHOCTH M APYTHX CTaTUCTHYECKUX CBOUCTB CO-
BOKYITHOCTH Ha OCHOBE NOJTy4eHHBIX 0006IIAIOLIMX MToKa3arenen — 3akmo-

YUTENbHBIA 3Tall.
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ill. MOPSAAOK BbIMNOSIHEHUS NIABOPATOPHOW
PABOTbI ' '

1. NOArOTOBUTEJIbHbIA 3TAN

Ha manHom 3tamne CTYOCHT OOJIXCH IpoaesaTh CleAyolue
o06s3aTeNIbHbBIC JICHCTBPIH CBSI3aHHBIE C OpraHu3aluein HHAWBHAYaTb-
HOW paﬁoqeu Cpeﬂbl

s 3anyctutb Excel u moarorosuth nepconanbuylo narn(y c paﬁoqum

M OTYETHBIM (aiinamu;

s cdopMUpOBaTh HHAMBUAYAJBHBINA BAPHAHT MCXOLHBIX naHbex H
3anucarb ero B OTYETHBI (aiin;
nposepuTh Hanuuue B Excel HancTpoiiku Tlaker anann3a;
TNIPOBEPUTb YCTAHOBKY (hOPMATOB YHCEN Ha KOMIIBIOTEDE.

1. 3anyck Excel u noaroroska nepcoHanbHoOi
nanku ctyfieHta ¢ pabouumM U OoTYeTHbIM
<baunamu

st BBIMOTHEHUS PACYETOB 0606malomnx HoKa3aTeseit 1 moa-

TOTOBKH OTY€Ta MO J1IabopaTopHOit paboTe.CTyAEeHT popMHUpYET mep-

COHAJIBHYIO Nanky ¢ uMeHeM PHO, Coziepxalllylo ABa ¢aiina: pac-
yeTHbI ¢ uMerieM JIa61.xls 1 oTYETHBIH ¢ HMeHEM Oqu'rl doc.

,ZI/uz co3danus pabouezo aiira nponenarb cheaylolue. qeicTBus:

1. 3arpy3uth ¢aiisl ¢ UCXOXHBIMHM JAHHBIMH H MaKeTaMM TaGJiH1L 1o
CNENYIOLIEMY AITOPHTMY: -

1. Ha pa6ouem cTone akTHBU3HpoBaTh Moii KOMNbIOTEP;

2. B IHaNOroBoM OKHe BbIOpaTh (aiin

Datadisk na «primary» (E:)\IIpenoaasarenn\Kadenpa craTucTH-
Kn\AnpHopHsiil ananu3s\stat_lab.xls. ‘

2. CoxpaHnTs aiin ¢ MCXOTHBIMHU lIaHHblMM B KauecTBe pabGoyero
¢aiina no aropuT™My:

1. ®aiin — Coxpauurts Kak..

2. B nnanoroBoM OKHeE Coxpanenne noxyuen'ra BblﬁpaTL NyTh:
Datadisk na «primary» (E:)\Cratucruka\ PaGotsi c*mxemon\<Cneuuanb-

- woctu>\ <Homep rpynnpi>\<®.H.0.>;

3. CoxpaHuTb (aiiyl B yKazaHHOM Manke 1oj UMEHeM JIaGl.xls.,
Ml cozoanus omuemnozo paiina nponenats ciaemyomme AeHCTBUS:
1. 3arpysuts q)aml ®opmar oTyera.doc M3 JUPEKTOPHHU

Datadisk na «pnmary» E:)\ITIpenonasaremm\Ka
Anpuopnslii anamm3. (E:)\Tlpe M\ ¢ellpa CTATHCTHKH\

2. CoxpaHHUTh (bann no anropymwy.
; g)aim ~> CoXpaHHuTb KakK..
IHAJOrOBOM OKHE Coxpanenne JOKYMEHTa BbIOpaTb MyTh:
Datadisk Ha «primary» (E:)\Cratucruka\ PaGoTnl CTynenTon\<Cneuna.m.-
Hoct>\ <Homep rpynnui>\<P.H1.0.>;
3. Coxpanurts (aiin B yka3aHHON nanke nox umeHem Otyerl.doc.
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HbIX npou3eodcmeenHbix (oHdos, a Mo ocu Y — COOTBCTCTBYIOHII/IC
3HAYEHMUs NMpU3HaKa Boinyck npodykyuu.

O6HapyXeHHe PE3KO BBIAETSAIOIIMXCS HaGTI0IeHUIT TIPOU3BO-
IUTCSI BU3YaJIbHO, TIyTEM BBISIBIEHUS TOYEK, OTCTOSILLMX OT OCHOB-
HOM Macchl TOYEK Ha CYIIECTBEHHOM PacCTOSSHUM (WISl AEMOHCTpa-
LIMOHHOTO MpPHUMepa cM. puc. 3). ’

Kaxnabiit <<Bbl6p00» M3 OCHOBHOM MAacChbl TOYEK o3HayaeT

AHOMAJILHOCTb €IMHULIbI HabIoaeHHUsI TGO 10 MPU3HaKY X, 11bo 1o
npu3Haky Y. B 06Goux ciyyasx TakKue eAMHHULBI HaOMoAeHUs (ripen-
NPUATHS) TIOIJIEXAT YIAJIEHHUIO U3 NePBUYHBIX JaHHBIX.

3007

250

200 . (3
¢ To0 %o

150 R

100 LIPNERAL X
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Puc. 3. Auomaﬂbm;le 3HaYEHHsl MPU3HAKOB Ha AMarpaMme paccestHus

TeXHONOrnsa BbiNOSIHEHUS 3aAa|-mn 1

1. nocrpoenue AuarpaMMu paccenuuﬁ n3dydyaembix npusuaxoa

1. TlocTpoeHHe muarpamMmbl paccesiHust B cpene Excel ocyue-
CTBJISIETCSI C TIOMOLIBIO MHCTPYMEHTA MTOCTpoeHUsl rpagukos Macrep
[HATPAMM.

Tpu noctpoeHnn ToyeyHoro rpacduka B pexume Macrep anar-
paMM JIaHHbIE TIEPBOTO BBIIENEHHOrO CTO/IGLA (Cmoumocmb ocHosHbIX
npou3eo0cmeeHHbIx GoHO0s) ABTOMATHYECKH COTIOCTABJISIOTCA OCH X,
JaHHbIE BTOPOTO BIIEIEHHOTO cTonbua (Boinyck npodykyuu ) — ocu Y.

" TonyuyeHHBbl rpad¥K MOXHO MPOU3BOJIBHO NMEPEMEILATD T10
nomo paboyero JMCTa, U3MEHSTH €ro pa3Mepbl. s nepemeuwenusn
epagpuxa B ynoGHOE UIsl IPOCMOTPA MECTO ClelyeT OCYLIECTBUTD TaK
Ha3bIBAEMBbIil «3axéam Molublo», T.€. YCTAHOBUTH KypCOp Ha Mpou3-
BOJIBHOE MecTO 6enoit obnacTu rpaduka, HaxXaTh JIEBYIO KHOMKY
MBILLH 1, YIEPXHUBas ee, epeMecTUTb rpaduk B TpeGyeMoe MeCTo,

3aTeM OTIYCTUTh KinaBuily. Jus usmenenus pamepos zpaguxa npo-:

HU3BOMSITCSI aHAJIOTUYHBIE IeCTBUS, OMHAKQ MECTOM «3aXBaTa MbI-
1LIbIO» JOJDKEH ObITh 00uH u3 y2106 rpaduKa.

2. JIns noucka aHomaabHbix Haba00enusl HA HOCTpoeHHou Iu-
arpaMMe paccesiHUsi BU3yaJlbHO HaXxoasiTcs aHOMaJIbeIC Touku. [Ipu
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NMOJBEIEHUH K HUM Kypcopa NMOsIBNISIETCS HAANMUCh, COIepXalliast 3Ha-
YEHUs NMPU3HAKOB 3TOro HabmoneHus B opmare (X; V).

J1nst AEeMOHCTPALIMOHHOTO MpUMepa TaKasi HalMIMCh BBITJISIIUT
CleayomM oopasom: ‘

00 |(330; 53)

0O603HayeHue (330; 53) o3HayaeT, yTO BHIOpaHHAs AHOMAJIbHASA
TOYKa COOTBETCTBYET HAONIONEHHUIO (MIPEANPUATHIO), KOTOPOE UMEET
CPEeAHEroOBYI0 CTOMMOCTh OCHOBHBIX (DOHIOB, paBHYIO 330 MIIH.
py6 1 BBIMYCK MPOAYKLHMH, PaBHBbIH 53 MJIH, py0.

- 3. EavHuIa HaG/TI0IeHUS!, COOTBETCTBYIOLIAS BRISIBIIEHHOM aHO-
MaJIbHO# TOYKE, OTBICKMBAETCSl B MICXOAHBIX JAHHBIX TabJs. | BU3y-
aJibHO JIM60 C MOMOLLBIO MOUCKOBBIX CpencTB Excel.

4. Ina dukcauuy BHISIBJIEHHBIX aHOMAJTBHBIX eQUHULL HaOoae-
HUS B pabo4eM (aitie MepcoHaNbHOM Narnku CTyIeHTa BblfiesieHa Tab-
nvua (TabJ1. 2), KOTOpasi pacrojraraeTcs B uanasoHe syeek A37—C41.
®opmar Tab1. 2 conagaer ¢ popMaToM UCXONHO# Tab. 1. ITeped uc-
KAlOYeRueM aHoOMalbHbIX OUHUY U3 NEPEUHHBIX 0auuux ungopmayuro o .
Hux caeayem cxonupoeéams 8 maba, 2.

Hnist ieMOHCTpaUMOHHOTO prMepa Tabil. 2 UMeeT cJieIyIomit

BUL. -
/ . Tabauya Z-ﬂﬂ
AHOMAJIBHBIE EIVMHHIIBI HABJIIOAZEHUSA
‘Homep CpenHeronoBas CTOMMOCTb OCHOBHBLIX Buinyck npogykumm,
npeanpusaTua NPon3BOACTBEHHbIX POHAO0B, MNH. Py6. . MAH. pyb.
12 : . 50,00 : 150,00 .
31 | ~ 30,00 - 53,00

S. nsa ynaneHus U3 UCXOXHBIX JAaHHBIX TabJ. 1 CTpOK ¢ aHO-
MaJIbHBIMU JaHHBIMY HEOOXOAMMO BBIIEUTH MBILIBIO COOTBETCTBY-
IOILYIO adpecnylo cmpoKy émecme ¢ ee Homepom!

Jnsi 1eMOHCTPaLlMOHHOTO MpUMepa 3TO aJpecHasi CTPoKa C
HoMepoM 34, conepxauas 3HadeHus 31, 330 u 53:

4-2775 - T
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Anroputm BhinonHeuua 3apanus 1
3ran 1. NocTrpoeHune AnarpamMmmbl pacceaHns
n3yyaeMbix NPU3HaKos

1. BeiZeIMTh MBIIIBIO 00a CTONOLA UCXOOHBIX JAHHBIX B IUa-

nasone B4:C35. ) B
2. Bcraska — JInarpamma — Toueunan — I'oToso.
B pe3yabTaTe BHINONHEHHS 3THX ACHCTBUIt Ha paGoyeM ucTe

Excel MOSIBUTCS IMarpaMMa paccesiHus.

Sran 2. BuayansHbiii avann3 Auarpaumu paccenHus,
BbLIIBNEHNE U GUKCAUUNA AHOMAMNbLHLIX 3HAYEHWA NPU3HAKOB,
UX yAaneHmne M3 NepBuyHbLIX AaHHbLIX

1. HaitTi Ha rpadMKe TOUKY, COOTBETCTBYIOIIYIO aHOMAJIBHO- -

My HabmoneHuio. EciiM Takux Toyek HeT, TO MepedTH K AEHCTBUIO
7, ecnu ecTh — K AeicTBuAM 2 — 6.
2. TToaBecTH Kypcop K TOYKE Ha AMarpaMMe paccesiHusl, COOT-
BETCTBYIOLIEH aHOMaTbHOMY HabmoneHuio. [Tocne HenpoIoKUTENb-
'HOTO BPEMEHH BO3JI€ TOUKU aBTOMaTYECKH NMOSABUTCS HAIIUCh, CO-
Jep>Katnasi 3HaYEHUS IPU3HAKOB 3TOro HabmoneHust B popMate (X, ).
3. B HCXOOHBIX JAHHBIX BU3yabHO (TGO C MOMOIIBIO MOWC-
koBbIX cpencTB Excel) Haiftu B Tabn. 1 CTPOKY, COOTBETCTBYIOLLYIO
BBISIBJICHHOH aHOMAJIBHOM eANHHLE HabmoneHUs (MPEXNPHUATHIO).
CxonupoBaTh 3Ty CTPOKY B Tabu. 2. o c
" 4. BeitesMTh MBILIBIO BCIO aIPECHYIO CTPOKY C AaHHBIMM, TTOX-
JIeXaIWUMH YAAJEHHUIO. . :
'5. IIpaBka — YnannTs. »
6. BBIMOMHATB AEHCTBUS 1—5 10 MOIIHOTO YAAJIEHUsT BCEX aHO-
MaIbHBIX HabmomeHu#. - -
' 7. IlepeMecTUTh OUArpaMMy paccesiHUsI B 0651aCTh STYEEK, Ha-
yunHas ¢ siueitku F4.

_ 3apauve 2
OueHkKka onucaTeNbHbIX CTATUCTUHECKUX
napamMeTpoB COBOKYMHOCTH'

OGoGIIatoLe CTATUCTUYECKHE NOKA3aTeN COBOKYTTHOCTH
UCYMCIISIIOTCS] HA OCHOBE aHAJIN3a BapMallMOHHEIX PANOB pacnpenc-
nenus (cm. 1. 3 pasnena I1 — «Teopemuueckue ocHosbt aabopamoproii
pabomoi»). OnHako naker Excel nmo3sonsieT paccynTath MHOTHE U3
3THX MOKa3aTeNeil HEMOCPEACTBEHHO 10 NMEPBUYHBIM JaHHBIM Ha0JTIO0-
JECHHS, UCTIONB3YS MHCTPYMEHT OnueaTesibHasi CTATHCTHKA HAJICTPOIA-
ku ITaker anajin3a, a TakKXe CTaTUCTHYECKUE PYHKLVU UHCTPYMEH-
Ta Macrep ¢pyHKumii.
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BoimonHeHune 3anaHus 2 3aKi0yaeTcsa B aBTOMAaTH3UPOBAHHOM pe-
LICHHUH IBYX CTaTUCTHUYECKUX 3ahay: , _

1. Pacuer onucarenbHbIX OKa3aTeNneil BHIGOPOUHO# M reHepaNTbHOI
COBOKYIHOCTE# M0 HECTPYNIMUPOBAHHBIM BHIGOPOYHBIM JAHHBIM € UCTTOJb-
30BAHMEM MHCTpYMeHTOB OnucaTenbHas cTaTHCTHRA U Macrep dynxuwuii.

2. OueHka cpenHeit ¥ npenenbHoi oWHGOK BEIGOPKY WISt CpenHeit
BEJIMYMHBI MPU3HAKA, @ TAKXKE IPaHUL, B KOTOPBIX 3Ta cpeAHdAs Gyner
HaxoNUTHCS B FEHEPANTbHON COBOKYITHOCTU NMPHU 3alaHHBIX YPOBHSAX HaJeX-
HOCTH.

KpaTkue Teoperuueckue cseneHMs

1. Noxkasatenu onucarensHO CTaATUCTUKKN

Onucameasnan (deckpunmuenasn) cmamucmuxa SABASIETCH UHCTPY-
MEHTOM CTaTUCTUYECKOro ONMUCAHUS AAHHBIX, MPEACTABISIOIHUX BCIO Ha-.
6monaemMyio COBOKYNMHOCTb B 1eioM. llens onucartenbHot CTaTUCTHKY —
nonyyeHue cBOAHBIX (06061aommx) nokasareneit, XxapaKTepuU3yIOLIUX
UCXOOKYIO COBOKYNHOCTMb OAHHBIX KaK 2eMepasbHyio (a He KaK BHIGOPKY M3
HEKOTOpOit APYTOH COBOKYNMHOCTH OOMblIEro 06beMa).

Hns yncaeHHo# oueHKM 06o6LIAIOMX NTOKa3aTeieil COBOKYNHOC-
TH UCIMONB3YIOTCA TaK Ha3bIBACMbIC OnucamenbHble cmamucmuxu, npen-
cTaBnsiioiue co6oit odnosnaunsie Pynxuuu Ha MHOXeCTBE HaBNIONAEMBIX
HaHHBIX, ONIPEneAIoILe 3HAYEHUS OLiIEeHUBaeMbIX 06001atomux nokasa-
Tenet COBOKYMHOCTH. c : :

OnucaTesibHbie CTATUCTUKM. PACCYUTBHIBAIOTCS O HECZPYRNUPOSANHIM
Oanubim M PEANU3YIOT mounste QYHKUNOHAAbHBIE 3ABUCUMOCTY 3HAUCHUI
NoKasaresiei OT UCXOAHBIX AAHHBIX (B OTTHYHE OT NPUONMKEHHBIX CTATH-
CTHYECKHX OLICHOK, BHIBOAHMBIX C 3aJlaHHBIM YPOBHEM HaEXHOCTH).

IMoxa3aTenu, BHIYUCASIEMbIE C MOMOILLBIO ONMUCATENBHBIX CTATUCTUK
(TaK Ha3bIBaEMBIE onucamensivie napamempst), MOXHO pa3buTs Ha 3 rpyn-
MbI' — MOKA3ATENN. NOAONCEHUR SAPUARMOS SHAYEHUY NPUINAKA, 6APUAKUL
npusnaxa u ocobennocmesi popmot e2o pacnpedenenus.

1.1. TToxa3aTe/ M ROJOKEHHS OMUCHIBAIOT MONIOXEHHE B NEPBUYHOM

- PAIY DaHHBIX TEX WIM MHBIX BADMAHTOB 3HAYCHUIt NTPU3HaKa, XapaKTepHU-
sytoummx pag. K Hum orHocsites: : R ‘

* MaKCHMalbHOE X, . U MUHHUMANbHOE X, 3HAUYCHHUS MPU3HAKa;

e cpenHsist apudMeTHYECKAs BEIMUKUHA X (BHICTYNAoWwas B Ka4eCTBE
CTaTUCTUYECKOH OLIEHKM MaTeMaTUYeCKOro oxXunauus M[ X] cpen-

- Heil BEIMYMHBI NPU3HAKA); . ,

e Moza Mo — Haunbonee 4acToO BCTpeUaOLUUiics BapUAHT 3HAYEHUIT
NpHU3HAKa MK TOT BADMAHT, KOTOPbIit COOTBETCTBYET MaKCHMAalb-
HO# OpAMHATE SMIUPHYECKON KPUBOI pacrpeneieHus; :

e MeauaHa Me — cepeIUHHOE 3HAYEHUE PaHXHPOBAHHOIO psiAa Ba-

' PMAHTOB 3HaYeHWIt PU3HAKA; ,

* HUXHHIA U BEpXHHUit KBapTWIK Q, U Q,, OTPaHHYUBAIOILME JIEHTPANb-
HYI0 30HY PaHXHMPOBAHMOTO PANA, B KOTOPYIO fonanaor 50% sapu-
aHTOB 3HAYEHUI NMpH3HAKa: 25% BAPHAHTOB 3HAYEHHU T, MEHBIITUX Ce-
PEOVHHOrO 3HaYeHUst Me, 1 25% BapHaHTOB 3HaYeHMUIA, GombluHx Me.
Cpenu nokasatesneit 3Toit rpynmst Haubosee YacTo UCTIONb3Y-

10TCSl noxasameau yewmpa pacnpedeaenun — x, Mo u Me. TTpu 3tom

-

4°-2775
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X pacCYMTHIBACTN JUTsl Nepeu4Ho20 Psiia HabJoAaeMbIX IaHHBIX, Mo
U Me — nnsi panyyuposannozo (ynopsadouennozo) psja.

Odna X u My, XapaKTCprl CBOIICTBA:

Z(x.—)? )=0, Z x.—Me)=min. : (l) |

7

B 3aBMCHNIGCTH OT LIeJIei CTaTUCTUYECKOTO uccnenosanm B
KayecTBe LEHTPaipaCrpeIeIeHUs BBIOMPAETCS OMH U3 TIOKa3aresei
X, Mo unu Me. 1}cnydae odnopodnoii cogoxynrocmu (C HOpMaabHBIM
WK GJIM3KKMM K .jgMy PacrpefeleHHeM eNHHHULL) B KaYeCTBE LIEHTPa
Yaie BCEro MCMvyb3yeTCs CPEAHSST BETMYMHA X, xapax’repmyromaﬂ
TUITMYHBIN YpOBayb 3HAYEHUI NTpU3HaKa.

- Ansi neoOn#podHoii cosokynnocmu (He ToLAaloLIeHCS Hopmanb-
HOMY 3aKOHY pawgpelesIeHUsT) poJib LIEHTpa pacnipeieNieHus '06BIYHO
BBITIOJIHAET MedfpHa Me.

1.2. ITokaayre,H BapHauuu (K0/1e0,1eMOCTH) NPH3HAKA OIMUCHI-
BaIOT CTEIEHb POCESTHUS BADUAHTOB 3HAYEHU I NMPU3HAKA OTHOCH-
TEIbHO CBOETO LigHTpa X (M Me). Pasnnyalor nokasaTesim pa3me-

. pa ¥ MHTEHCUBHACTH Bapuauuu. K noxasameasam pasmepa éapuayuu

OTHOCATCH:

e pasmax eagyauuu R = x_ —x ., yCTaHaBJIMBalOUIHH npeneanoe
3HAYEHHE 3§ Mnnm‘ynbl KOﬂeGaHuu NnpuU3HaKa;

o Mmexckeapmpyousii pazmax Q,—Q,, onpenenmoumn MaKCHUMAaTbHYIO

* aMIUIMTYAYYy(oNe6aHHit B LIEHTPaIbHOM 30HE psia (OrpaHHMYCHHOM

xpaprunsmwy Q, 1 Q,); _
o cpednee auyyiinoe omraonenue d , BHIMUCASEMOE KaK CpEIHEE apu(b-

METHYECKQD; U3 aGcomoTHblx OTKJIOHEHH |x -X|:

lei -]
d=t—; @
‘n
3 aucnepcux ql (unu D), paccqmbmaemaﬂ Kak cpefiHee apudmemqec-
KOE U3 KBaapaToB OTKJIOHEHHU# (X, —X):

n
—\2
Z(x,. -X)
ol=i (3)
n
e cpedHee K@ppamuHecKoe (cman&apmnoe) omlc.aonenue o, BIYUCISA-
eMoe KakK ll(opGHb KBaApaTHBII U3 IUCTIEPCHH G2

O
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Humencusnocms sapuayuu npusnaxa N3MepsieTCst OTHOCUTENb- *
HBIMH TIOKAa3aTeNsIMU ,

d
X

v (o)

o~ =9

V==, Vg=

Mokasatenu R, d n o ;mnmomﬂ BEIMYMHAMU HMCHOBaHHbI—
MU ¥ BBIPAXaloTCs B TEX Xe eIUHHLAX, YTO U U3yYaeMBIii TIpU3HaK.
Jucnepcust 62 cunTaetcst 6e3apasMepHOi BEIMYMHON. OTHOCHUTENIbHBIE
MOKa3aTeJIM UHTEHCUBHOCTH Bapuauvm Kak IMpaBWJIO, U3MEPSIOTCSA
B MPOLIEHTAX.’

B cratucTiyeckoit mpakTUKe 1UISt OLIEHKH BapHaLMK Haubosee
LIMPOKO NMPUMEHSIIOTCS NI0Ka3aTeIM pa3Mepa BapHalMHu 62, & U To-
Ka3aresb HHTCHCMBHOCTH Bapuauuu V.

Iloxaszameau o?, o, OCHOBaHHbIE Ha yyere OTKJIIOHEHHH (X, — X)
MHAMBUAYAIbHBIX 3HAYEHHIT NPU3HAKA X, OT CpeaHei apudmemqec- .
KON X, ABNSIIOTCS oﬂoﬂmammumu xapaxmepucmuxamu DPazaudua 6
3Ha4enuAx npusHaka. ' i

Jlucnepcus o OLEHUBAET CPEIHUIA KBanpaT OTKJIOHEHH i (x,— x)
BesMYMHa ¢ O4€Hb YyTKO pearupyeT Ha BapHaLkio NpHU3HaKa (3a cyeT
BO3BeICHHUS OTKJIOHEHH B KBaApaT) ¥ OPraHMYeCKH BITUCBIBAETCS B
arnrapar MaTeMaTH4eCKOM CTaTUCTHKHU (AUCTIEPCUOHHBIM, KOppeisi-
LUMOHHBII aHanu3 u ap.). Ha pacuere nucnepcuu OCHOBAaHbI MHOTHE
CTaTUCTUYECKHUE NTOKA3aTeNH.

Cpeodnee xéadpamuyeckoe omKkioHenue c noxaabmae'r, Ha CKOJb-'
KO 8 cpednem OTKIIOHSIIOTCH MHIMBUAYATbHBIE 3HAYEHHUS NIPU3HAKA
X, OT X CPEHEH BEIMYMHBI X. Pa3MepHOCTh OTKIIOHEHUS ¢ COBMa-
HaeT C pa3MEPHOCTBIO CAMOTO NMPHU3HaKa, MO3TOMY 3TOT MOKa3aTeNlb
9KOHOMHYECKH XOPOLLO HHTEPNPETUPYETCH. OTKIIOHEHHS!, BBIPAXKEH-
Hbl€ B G, IPUHATO CYUTATD CMAKOAPMHBIMU.

NHTEHCHBHOCTh BapHALIMM OGBIYHO u:mepmo"r Kko3¢hpunuen-
mom eapuiayuu V , KOTOPbIi Bblpa)xaech B MPOLIEHTAX U BBIYMCIISA-
€TCsA no (bopmyne ,

v.=2.100. 5)
b .

BennumnHa V, olileHHBaeT WHTEHCHMBHOCTB KOJIe6aHMii BapHaH-
TOB OTHOCHUTEJNIBHO MX CpelHeit BenynHbl. TIpuHsTa cnenyioias oye-
HOYHaA wKaaa Koaebaemocmu TIpU3HAKa:

0% <V <40%  — KonebneMocTb He3HaUMTENbHas;
40% <V_<60% . — konebnaemocTb cpeanss (ymepeHHas); (6)
v, > 60% — KO0J1e0/1eMOCTb 3HAYUTENbHasE.
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I HopmaavKoix u GAu3KUX K HOPMAAbHOMY pacnpedesenuil
noKa3sarenb V, CIyXHT uHOUKamopom 00HOPOOHOCMU COBOKYNHOCMU:
MPUHATO CYUTATD, YTO MPH BBITTOJIHUMOCTH HEPABEHCTBA

V. <33% @)
COBOKYITHOCTb, SIBJISIETCSI KOJTWYECTBEHHO OAHOPOAHOM I10 JaHHOMY
TPHU3HAKY.

KoadduumeHr Bapuaumu ¥, yacto UCNONb3yeTcst 041 cpasne-
HuR Kosebaemocmu npusHaxKos 6 pawm-mux PROax pacnpedesenun,
KOIZIa CPABHABACTCA BapHaLiMy Pa3HbIX NPH3HAKOB B ONHOU U 1o# Xe
COBOKYIHOCTH WJIH X€ BapHaLisi OAHOTO U TOTO e NPU3HaKa B pas-
JIMYHBIX COBOKYITHOCTSAX, NMEIOLIMX Pa3HbIE CPEAHUE X.

1.3. Iloxa3arenu ocoGennocreii opmei pacnpenenenus. s
oripeie/IEHUsI TUTIa 3aKOHOMEPHOCTH 3MITMPUYECKOro pacnpenesicHUs
OHO NpUOIKXEHHO ONMMCHIBAETCS MOAXOASAIIMM TEOPETHUECKHUM (Be-
POATHOCTHBIM) pacrnpeznesieHueM, GopMy KpHBOii KOTOpOro Ha3biBa-
10T ghopmoii pacnpedeaenus (cM. n. 4 pasaena Il — «Teopemuueckue
- ocHoew aabopamopHol pabomui»). B Tex cnyvasx, Koraa ¢popma pac-
rpeaesieHUs aHATM3UPYETCSL Ha ee 6au30cmb K HOPMAAbHOI opme,

paCXO)KJ.ICHHC MC)KIIy HUMM OLICHMBAETCSA MOKAa3aTeIsaMH acumme'rpun ’

M 9KcLecca.
Iloxazameau acummempuu OLIe HUBAIOT CMELLIEHNE psiia pacripe-
Zie/IeHHst BIIEBO WK BIPABO 110 OTHOLIEHHIO K OCH CHMMETPHH HOp-
MaJIBHOTO pacnpenenenuﬂ
"B cMMMeTpMYHOM pacnpele/ieHHH MakKCHUMaJlbHasi OpAMHAaTa
TIpAMOIA pacrionaraeTcsi TOYHO B CEPEfHe KPUBOH (pHc. 4), a cooT-
BETCTBYIOLLIME €ii. XapaKTEPHUCTHKH LIEHTpa pacnpeueneﬂm COBIIANAIOT:

X = Mo = Me. o (®)

B cityyae acMMMETPUYHOTO pacTipefie/ieHNs BEpILIMHA KPHBOii Ha-
XOIWTCS HE B cepelrHe, a CIBMHYTa JIMGO BIeBO, 1MGO Bripaso (puc. 4).

L fx) ' | fix)

i-7

X

a) NpaBOCTOPOHHSAS aCHMMETPHSA ©6) JIEBOCTOPOHHSAS aCHMMETPHSA

Puc. 4. Kpuble aCHMMETPHYHLIX pacnpelesieHUi
(nyHKTHpOM 0603HauYeHa HOpMaJIbHast KpUBast)
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Ecniv BepLIMHa CABUHYTA BIEBO, TO NPAGAR HACMb KPUGOH oKa-
3vi6aemcs daunnee ae6oi (puc. 4, a), T.e. UMEET MECTO NPAGOCMOPOH-~
'HAR QcCuMMempuR, XapaKTep13yloLlascs HEPABEHCTBOM

X > Me > Mo, )

4yTO O3HaAYaeT npeuMyujecmeennoe noReaenue 6 pacnpet)‘eaenuu Goaee
6bICOKUX 3HAYEeHUIl npu3HaKa.

Ecny xe BeplMHa KpUBOiA CABUHYTA BIPABO M 4648 4acmo oXa-
3b16aemcsa daunHee RPasoi, TO acummempusn 4€60CMOPOHHAS (puc. 4, 6),
AJis KOTOPOW CHPABEIIMBO HCPaBEHCTBO

X < Me < Mo, (10)

O3Hayalolliee, 4To B pacnpedeaenau waue ecmpemuomm boaee nuaxue
3HA4eHUuA npusnaxa.

Yem Oosblire BETUYMHA pacxoxcuemm mexay X, Me, Mo, tem .
Gonee acuMmeTpuyeH psi. PasHocTH |X - Me| u |X — Mo| siBnstiotcst
TIPOCTEALIMMU TOKA3aTeNAMH aCHMMETPUHM B PAAAX PACTPEAETACHMS.

B HopManbHOM M GIM3KHX K HEMY pacripeeeHHAX OCHOBHasI
Macca eauHuL (outr 70%) pacrionaraercsi B LEHTPATBHOM 30He pana,
B IMana3oHe (X + o). [l OLeHKH aCHMMETPHYHOCTH pacrpeneneHus
B 9TOM LIEHTPJILHOM MAMNa30He CIyXHT koapduimeHt K. I'Inpcoua

X - Mo Mo

As =2 oAy

IIpu npaBoCTOPOHHEIH aCUMMETPHH A5, >0, npu JIeBOCTOPOH-
Heit As, < 0. Ecnu As, = 0, BapyaliMOHHBII p;m CUMMETPHYEH.

Han6onee TO‘IHBIM 1oKa3aTeJjieM aCUMMETPHH pacripenesieHHUs
ABJIACTCA Koaghuyuenm acummempuu As, BHIMUCISIEMBIi 110 popMyIie

n
DY EEE
As= ﬂ__.'_, N (12)

v . o’n :

e  #-— YUCIO eIUHHL COBOKYITHOCTH. Kak 1 B cnyqae K03¢pPpu-
uueHta IupcoHa, npu As > 0 UMEET MECTO NPaBOCTOPOHHSISL
aCUMMETpPHS NpH As < 0 — JIeBOCTOPOHHSS. B cnmme'rpuqumx
pacrnipenenenusx As = 0.

YeM Gosblire BETHYHHA |As], Tem Gonee aCMMMETPHYHO pacripe-

JeneHue. YCTaHOBJIEHA CIEAYIOLIAs O4eHOYHAR wKaaa acummempuy-

HOCMU:

|As| < 0,25 — acUMMeTpHs HeénaquTéanaﬂ;
0,25 < IAsI <0,5 — aCHMMeETpHUs 3aMeTHast (ymepeHHast); (13)
lAsI >0,5 — aCHMMETPHS CyLUECTBEHHas. :

IMockonbKy K03 GHLIHUEHTHI As ¥ As ABNAIOTCS OTHOCHUTEIb-
HBIMU Ge3pa3MepHBIMH BEJIMYMHAMMU, 'OHM yacTo TNIPHMEHSAIOTCST oasn
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CpagrumenbHo20 ana/luza acuMmempuuHOCMU pazauyHblx pAoos pac-

npedeaenusn.
Iloxasamens 3xcuecca XapakTepU3yeT KpymusHy KpUBOI pac-
TpeAeeHUs — ee 3a0cmpennocms UV 104020CMb TIO CPABHEHUIO C

HOPMaJIbHOM KpHBO# (pucC. 5).

JInst OUEHKH PACXOXACHUI B CTENEHH KPYTH3HBI KPUBBIX (npn

OI[PIHaKOBOM cHJie BapHalvn) TNPUMEHSIETCA Kkoa3ghpunuenm 3rccuecca Ek:

$ (-5

o*n

N = ST (_14)'»

f(x) f(x)

a) OCTPOBEPLIMHHOE pacnpeencHie 6) NIOCKOBEPIIMHHOC pacnpeaecaeHue

Puc. 5. Kpubble pacnpeieneHusi ¢ HEHYJICBBIM SKCLIECCOM
(nyHKmpOM 00o3HayeHa HOpMaJlbHasi KpHBas)

Kak npaswio, rcoad)dmuuenm JKCUecca GbIMUCAACMCA MOABKO 05

CUMMEMPUUHbIX UAU OAUSKUX K HUM pacnpedeaenui. Dto 0B BSICHSETCS
TeM, 4To 3a 6a3y cpaBHEHUS TIPUHATA KpUBask HOPMaJIbHOTO pacrpe-
JieNIEHHSA, SIBIISTIOLLASICST CHMMETPHYHOH. OTHOCHTENTLHO BEPLIMHBI HOP-
MaIbHO# KPHMBO# ¥ ONpPeAESIeTCs BBITAl BBEPX MIIM BHU3 BEPLUNHBI
TEOPETHYECKO KPUBO SMIUPHYECKOTo pacnipeseneHust. ITpu atom:

o ecnu Ek > 0, To BepUIMHA KPHBO#i pacripeaeIeHNS pacrionara-
eTcsi Bbille BEPLIMHBI HOPMAJIBHOI KPUBOH, a dopma kpusoit
sABJIsIeTCs GoJiee OCTPOBEPLIMHHOM, YeM HOPMaJIbHas (PHC. 5a).
BTO FOBOPHUT O CKOTUIEHUU 3HAYCHUH MPU3HAKa B LIEHTpajib-
HOI1 30HE psAJia pacnpeesieHus1, T.€. O NPeuMyusecmeeHHoM no-
A6AeHuU 8 OAHHBIX 3HaA4enyl, 6au3KuX K CpeOHuM,

e ecnu Ek <0, To BeplIMHa KPMBOH pacripefie/IeHUs JIEXHUT HHUXe
BEPLIMHBI HOPMAJIBHOI KPHBOIi, a popMa KpuBoii Gonee mo-
Jiorasi IO CpaBHEHMIO C HOpMaJlbHO#M (puc. 5, 6). DTO 03Hava-
€T, 4TO 3HaYeHUs IPU3HAKA HE KOHLEHTPUPYIOTCS B LEHTPaIb-
HOM YaCTH Psiia, a 00CMamo4Ho pasHOMEpPHO Paccesnsl no ece-

- my duanaaouy omx, 0ox,
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Jna HopmanbHoOro pacnpeneneuust Ek = 0, moatoMy wem 604s-
we abcoaromuan eeauyuna |Ek|, mem cywecmeennee pacnpedenenue
omau4aemcs om Hopmaavro2o. B yactHocTH, 60JTBIIASA OTpULIATENTbHAS

“BenmunHa Ek o3HavaeT npeo6iafaHve y NpU3HAKa KPaiHUX 3HAYEHUIA,

TIpUYEM OTHOBPEMEHHO U GoJiee HU3KMX, U Gonee BbICOKMX. I1pu 3TOM
B LICHTPAJIbHOMN YaCTH pacrpele/ieHNsI MOXET 06pa3oBaThCsl «BNaIu-
Ha», peBpallialoLas pacrpeneeHye B AByXBepiunHHoe (U-o6pasHoit
(hOPMBI), YTO SIBJISICTCS UHOUKAMOPOM HeodHopodHocmu co6oKynnocmu.

2. OueHka ownboK BbIGOPKK

IIpuMeHeHne BoIOOPOYHOTO MeToma HAGMIOLEeHHUS CBA3aHO C
M3MEPEHHUEM CTENEHU JOCTOBEPHOCTH CTATUCTHYECKUX XapaKTepHC-
TUK TeHEPAIbHOM COBOKYITHOCTH, MOJIyYEHHBIX 11O PE3yALTATAM BbI-
6opoq“ﬁoro HabmoneHus. JJOCTOBEPHOCTD reHePAbHBIX TAPaMETPOB
3aBUCHUT OT penpe3enmamuerocmu 66160pKuU, T.€. OT TOTO, HACKOJIBEKO
IIOJTHO M aXeKBATHO NPEACTaBIEHEBI B BBIGOpKC CTaTHCTHYECKHE CBOI/I- '

CTBa FCHepaJIbHOH COBOKYITHOCTH.

Kak TPaBHJIO, CTATUCTUYECKUE XaPAKTEPHCTHKH Bmﬁopoqnou u
TeHepaIbHOI COBOKYMHOCTEI HE COBMANAIOT, 4 OTKJIOHSIOTCS Ha HEKO-

~ TOPYIO BEJIMYUHY €, KOTOPYIO Ha3bIBAIOT owmubKolu evibopxu (owubroii

penpesenmamusnocmu). O1vGKa BEIGOPKI — 3TO pasHOCTh MEXY 3Ha-
YeHHMEM I10Ka3aTelIsl, KOTOPBIii ObLT MOJIyYeH IO BBIGOPKE, U FEHEpaIh-
HBIM 3HaY€HUEM 5TOT'O MOKA3aTeJIs.. HanpuMep, Pa3HOCTL

. |x x|

onpeenseT omubKy penpeaeHTaTnBHocm IJIs1 cpeaHel BeIMYUHEI

TIpU3HaKa.

- 3HayeHUs HpHBHaKOB COUHUIL BBIOOPOYHOM COBOKYITHOCTH SIB-
JISTIOTCA CITy4aifHBIMU BETMYMHAMMU, CJIeNIOBATENILHO, omubKu 6bibopru
TaKX€ CAy4aiiHbl N MOTYT TIPUHMMATB U1l Pa3HBIX BLIOOPOK OXHOM 1
TOM Xe reHepajbHOI COBOKYITHOCTH pa3Hble 3HaueHus1. BBuay 3toro
TIPUHATO BBIYUCIISATE CPEAHIO0 U TPEAENbHYIO OIIMOKU BEIOOPKH.

--IInst cpenHero 3HaUCHMsI IPU3HAKA cpedHAR ouiubKa 6v160pKu |
(ee Ha3BIBAIOT TAKXKE CTAHAAPTHOI OMMOKOI) BEIpAXaET CpeiHee KBAI-
paTHYECKOE OTKJIOHEHHE ¢ BEIDOPOYHOI cpelHel X OT MaTeMaTHyec-
Koro oxuaaHust M| X] reHepaibHo# cpeaHeit X. BemuvHa olumoKu p,
3aBUCHUT OT 00beMa BHIGOPKM /1 Y OT BEJINYMHBI BapHallUK NMPU3HAKA G
Hem Ooavwe n u MeHvue G, mem Menbule OUUGKA | .

Ilpedeavnasn omubka 6vt6opku A, OTIpeEIISIET TPAHULIBI, B IIpe-
AeJIaX KOTOPBIX JIEKUT reHepaTbHas CPeaHss X. DTH IPaHULIbI 3a1a-
10T TaK Ha3bIBAEMbLIA doéepumendnbiii uHmepeas 2eHeparvHoli cpedneii
X — clyyaitHylo obnacTh 3HaYeHHIt, KoTopas C BEPOATHOCTBIO P,
Onu3KkoW K 1, 2apanmupoeanno codepxcum 3HayeHUE TeHEPAIBLHOIN

5-2775
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cpelHeil. DTy BEPOATHOCTb Ha3kIBAIOT J06epuMmenbHOl 6EPOAMHOCMbIO
UJIV YpOGHEM HAOENCHOCIMU. :
. Hamnbosnee 4acTo UCTIONB3YIOTCS YPOBHHU HafiexXHocTH P=0, 954

P=10,997; P=0,683.

B MaTeMaTiuecKoii CTATHCTHKE JOKA3aHO, UTO Npe/esTbHas OLHo-
Ka BHIGOPKM A ; KpaTHa cpeaHei owmoke p; ¢ KoadduieHTOM Kpar-
HOCTH {, 3aBncmuuM OT 3HAY€HHsI JOBEPUTEILHON BEPOSTHOCTH P:

A; =t-p,.

Beanunna ko3 dUIMEeHTa ! (Ha3bIBAEMOTO TAKXe xo3ppuuu-
enmom doeepuA) SIBNSETCS HOPMHPOBAHHBIM OTKJIOHCHHCM KOTOpOE
BBIYUCHAETCS MO hopMyie

¥ BHIPAXAETCS HE B HATYPATBHBIX €IMHHLIAX, @ B CHTMaX: lo, 26, 36 U T.0.
; 3HaYeHUs f MOACYMTAHBI VTS Pa3IMYHBIX YPOBHE! HaleXXHOC-
_TH P ¥ npoTtabyIMpOoBaHbI (XpaHATCA B TabiuLax UHTErpanbHOi QyH-
Kumnu Jlarnaca). st BBIIETIPUBENCHHBIX YpOBHE HaleXXHOCTH P Ko-
3 PULIMEHTHI TOBEPHS f 3a1AI0TCS CIEAYIOIMUM 00pasoM:
' P 0,683 0,954 | 0,997
t -2 3
Hanpumep, eciu t= 2, T0 ¢ BeposATHOCTbIO P = 0,954 MoXHO
YTBEPXKIATh, YTO PACXOXAEHHE MEXIY BHIGOPOUHOM ¥ reHePAIbHOM
CPEOHUMHU | X—X| He npeBuch JBYKPaTHOW BEJIMYHMHBI cpenHeu
ouIMOKM BHIOOPKH:

’ < =% -X| < 2n,.

TaKMM oOpa3oM, npenenbﬂan omndxa Bbx6opxn A mo3BONSAET
OTIPENIENUTD npedeabible 3HaUeHUR noKaameneii 2eHepatbHoil coeoxyn-
Hocmu u ux doeepumensubie unmepeast. [l reHEPANbHOlM cpenHeit

' peneNbHble 3HAUYEHUS Y JOBEPUTEABHBIE MHTEPBAITHI OTIPEAESIOT-
Cs1 BBIpaXEHHSAMM: . .

| _ FEXdh (15)
X-A;<X<X+A;. .

‘{'ro KACAEeTCS BEJIMUMHBI ducnepcuu 2eHepaibroii Co80KynHoc-
mu o> n» TO OHa. Mox(e'r OBbITB OlICHEHA HETIOCPECTBEHHO 110 BBIOOPOY-
HOM AUCTIEpCHU 0' !

B MaTeMamqecxoﬁ CTaTHCTHUKE NOKa3aHO, YTO NMPU MAJIOM YHC-
Jie HaOMmoneHu (ocoGeHHo npu n < 40-50) mns Bbmncneﬂm reHe-
panbHOM JUCTIEpCHHU o% 1o Bbl60p0‘{HOPl nncnepcnn o’ cnenyer Hc-
TOJb30BaTh ¢opmyny

0% = -”-"— .ol (16)
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IMpu mocTtaToyHO GONBUIUX 7 3HAYEHHUE MTOMTPABOYHOTO KO-
n . .
duMeHTa ) 61m3ko K 1 (mpu n = 100 ero 3HayeHue paBHo 1,101,

anpu n =500 — 1,002 u 1.1.). [ToaTOMY NMPH NOCTATOYHO GONBIIHX
n MOXHO npuﬁnnxenno CYUTATh, YTO 00€ NUCNEPCHUU COBNANAIOT:

2
oy = o

TexHoNnornsa BuinonHeHna 3anauua 2

1. OcobenxocTn peannaﬁmuu cpeacrts onhcarenbuoﬁ
CTaTMCTHKU B HaacTpoike MNMAKET AHAJIU3A

1. B I1akere aHaau3a HHCTpyMeHT ONHcaTeNbHAasA CTATHCTHKA
MCTIONIB3YETCS TSI TeHEPaMM OMHOMEPHOTO CTaTHCTUYECKOTO OTYE-
Ta, KOTOPBI BKITIOYAET SNl nOKasamenei noAoNCeHus, sapuauuu u
dopmut pacnpedesenusn npusnaxos BHIGOPOYHO# ¥ TEHEPANBHOM CO-
BOKYTTHOCTEM, 2 TAKXKE CPEOHION Y npedesbHyIo owubKxu evibopxu o1
cpenueit (puc. 6).

CronGeuy 1

CronGey 2

¥

Cpenuee

CpegnHee

CraHpapTtHan owwubka

CranpaprHas owmnbka

Mepuaxa

Meauana

Mopa

Mopa

CraHpapTHOE OTKNOHEHWE

CraHgapTHOE OTKNOHEHUe

[Ovcnepcus BHIGOPKU

‘fucnepcus BLIGOPKU

3kecuecc Jkcuecc
ACUMMETPUYHOCTD ACHMMETPU4HOCT
Wxtepsan WnHrepsan
MuHuMmyMm .| MuHnmym

| Makcumym Makcumym
Cymma Cymma
Cuer’ Cuer

YpoBeHb HapexHocT (95,4%) YposeHb HanexHocTH (95,4%)

Puc. 6. MakeT pe3ynbTaTMBHOI Ta6nMLBI UHCTPYMEHTA
OINIUCATEJIbBHASI CTATUCTUKA

2.-Mexny TepMHHONOTHE MHCTpYyMeHTa OnncareibHas cTa-
THCTHKA ¥ TEPMMHAMH, TIPUHATBIMU B OTEYECTBEHHOI CTaTUCTHKE,
uMeeTcs psaf pacxoxneHuit. CorjlacoBaHrue TEPMUHOJIOTHH TTPUBOINT-
cs B Tab. 2-M. ' '

5°-2775
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Tabauya 2-M
CTATI/ICTI/I‘IECKAH HUHTEPITPETAIINS] TTAPAMETPOB
OITHCATEJIBHOH CTATHCTHKH :
MapameTp
MHCTPYMEHTa - ) O60o3Ha-
; nieckuit nokasaren
ONUCATENbHAS CTaTMCT YecKuii nokasarens yeHue
CTATUCTUKA )
Cpeansis apudmeTmyeckas BeNnYnHa NpuaHaka
CpepHee B BbIBOpPKE, BLIMMCNEHHANA MO HECTPYNNUPOBaHHLIM X
LAaHHbIM :
‘CpeaHan owwnbka But‘)opm — cpepHee
‘| CranpaprHas KBaApaTUHeCKoe OTKIOHEeHWE BbIGOPOYHOI
ownbka cpeaHeit X OT MaTemMaTu4ecKkoro OXuaaHUs . Hx
reHepasibHOI cpegHeit X
3HaueHne Npu3Haka, NPUXOASLLEECs Ha CepeanHy | - ,,
: Mepnara PaHXMPOBAHHOrO Paaa BblGOPOYHbLIX AGHHBIX ) Me
. 3HaueHue npusHaka, nosTopsioweecs B BbIOOpke
Mopa ‘ C HanbonbLLein 4acToToMN | Mo
CraHaapTHOe TeHepanbHOe CpeaHee KBaapaTMYEcKoe s )
OTKJIOHEHue | OTKNOHEHUE, OLEHEHHOE Mo BbiBopke v
Aucnepcus lenepanshan aucnepcus, oueHeHHas no suiGopke 2
BLIGOPKM ' : Sn
'Koacquumem'axcuecca OUEHMBAIOWNA ,
Jkcuecc - ‘| no BuiBopke 3Ha4eHue akcuecca B reHepaanom Eky
. COBOKYMHOCTH . :
A . KoaddpuumeHT acummeTpun, OLEHNBAIOLLNRA MO -
ACUMMETPUYHOCTD | BLIOOPKE BENUYUHY aCUMMETRUN B reHepanbHOn Asy
COBOKYMHOCTU
WUnTepsan Pa3max Bapuaunu B BbiGopke . R
MuHnumym ‘MuHMMansHoOe 3HaYeHne NPU3Haka B Buﬁopxe Kemin
Makcumym MakcuMansHoe 3HayeHue NpusHaka B BLIGOpPKe . Xenax
‘ Cymma CyMMapHoe 3HaYeHue 31eMeHToB BbIOopKK - | Z X;
Cuer Obbem Buﬁopm - n
YpoBeHb MNpenensHasa owm6ka BbIGOPKK, OU,eHeHHaﬂ C 3apaH-
HaAEXHOCTW HbIM YPOBHEM HANEXHOCTN A,
(95,0%) g :

3. BuluKc/IeHHBIE 3HAYEHUS BCEX BBILLETIEPEYNCIIEHHBIX TIOKA-
3aTeJieii IPeICTaBIAIOTCA B eOuHOl pesyabmamueHoil mabauye Ha pa-
6oueM sucre Excel. TIpu 3TOM MoKa3aTeau MOTYT pacCUMTHIBATHCS
cpasy VISl HECKOJIBKMX PSIIOB IaHHBIX B COOTBETCTBUHU C 3aJaHHBIM

BXOOIHBIM nnanasondM sgyeek. Tak, mis "BXOJHOTrO AUana3oHa ¢ ABY- -

MsI pSiIaMU TaHHBIX pe3yabTaTUBHas Tabiuia OyeT COCTOATh U3 ABYX
CTOJIGLIOB 3HAYEHMI OMmucaTe/IbHBIX MapaMeTpoB (puc. 6). UMeHHO
Takoii ¢popMar nMmeeT Tabn. 3, 3ape3epBUpOBaHHas B paboyeM daiire
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nepCOHaanoﬁ TMarKy CTYJA€HTa [ MoKa3aTeei, [accynTEIBaEMBIX

B pexxume OnucaTebHasi CFATHCTHKA. ,
BHHUMAHMUE!!! Pacyer napaMeTpoB B pe)l(nme OnncaremHasn

CTATHCTHKA UMEET DAl BaXHBIX 0COOEHHOCTEN. ‘

1. B kauecTBe ‘3HaYEHUIA napameTpos

Cmandapmuoe omxaonenue, »

Jucnepcusi BLIGOPKH,

Bkceuece,

ACUMMETPHUYHOCTb.

Excel reHepupyeT oueHKH COOTBETCTBYIOLLMX napame'rpon Ui re-
nepanmon COBOKYNHOCTH, 2 He 1Jis BIGOPKHU.

2. ins npuMerieHust OnMcaTe bHOM CTATHCTHKH NPENBAPUTENILHOE

. PaHXHPOBaHUE MCXOAHBIX JAHHBIX He TPebyeTcs: MpU BLIYUCIEHUH no-

KasaTeJeil pAaHXUPOBaHUE BHITIONHAETCS aBTOMATHYECKH.

3. [NosiBneHue B siveiike Moaa nHaukaropa owudku #H/J, yKasbl-
BaeT Ha TO, YTO B AHAIN3UPYEMBIX JAHHBIX HET.OJMHAKOBbIX 3HAYECHUH
Npu3HaKa. B 3TOM Cijlyyae B KayecTBe Moabl Mo BbIGHpaeTcsi TO 3Haye-

“HWE NIPU3HAKA, KOTOPOE COOTBETCTBYET MaKCMMAILHO# OpPAMHATE Teope-.
- TAYECKOM KPUBOIA pacripefiefieHUst (CM. pHC. 4).

4. Unaukartop ownbku #/IEJI/0! B siueiike Bxcuecc u/unu AcaMm-

‘ METPHYHOCTDL O3Ha4aeT, YTo B peBYJIbTaTHBHOl/l TaGJ'[HIlC CTaHIlapTHOC oT-

KJIOHEHHUEC ABJSICTCA H)’HCBBIM WU XKe 3anaum>m BXOAHOI AMana30oH AaH-

" HBIX COAEPXUT MeHee YETBIPEX IJIEMECHTOB JaHHBIX.

2. 3ap.‘auvie ynbpamimomeﬁ undopmauun
B AAMANOrcBOM OKHE MHCTpYMeHTa
* ONUCATENIbHASI CTATUCTUKA

3anyck MHCTpyMeHTa OnucaTenbHas CTATHCTHKA ocymecm)m-

. €TCA CJTCIIY!OI.[ICH ﬂOCJlClIOBaTCJILHOCTIﬂO I[CMCTBHI/['

-Cepsuc — Amum3 nammx — Onucarenbhas cramcmxa - OK.

Puc. 7. [Inanorosoe OKHO MHCTPYMEHTa
OINUCATEJIbHAA CTATUCTHKA
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B nosiBuBLIEMCS AHAJIOTOBOM OKHE HHCTPYMEHTa (pHc. 7) 3a-
Jal0TCHA CJIeAYIOLIME TTapaMeTphl:

1. TTosie BxoaHo#t HHTEpPBAA — BBOAMTCS CChIJIKA HA AMANa3oH sye-
€K, COAepXalMX 3HaYeHHS' aHAJIM3MPYyEMOro nNp13Haka. B kayectse Bxoi-
HOTO MHTEPBaJa MOXeT ObITh YKa3aH JHana3oH, KOTOPbIii COOEPXHT pslbl
3HaYeHMIt Cpa3y HECKONbKHUX aHAIM3UPYEMBbIX NMPU3HAKOB. B Takom ciay-
yae noka3sareny OmucaTenbHON CTATHCTHRH OyayT pacCUMTaHBI ISt KaxX-
J0ro psaa u npencmaneuu B eAuHOM Tabinle B BUAE OTAEbHBIX cron6—
uos (puc. 6).

2. l'lepeKJnoanenb T'pynnupoBanuHe: no croibnam/cTpokamM — ycra-
HaBJIMBAEeTCsA B MOJIOXEHUE MO cTONGNAM UM MO CTPOKAM B 3aBHCHMOCTH
OT TOrO, B KAKOM HanpasleHUH pacronaraloTcs aHaIM3NpyeMbie IaHHbIE
BO BXOOHOM AHMaria3oHe — BEPTUKAJbHOM (Mo CTON0LaM) WU ropu30H-
TanbHOM (110 CTPOKaM).

3. dnaxoxk MeTKu B nepsoit cTpoke — YCTaHaBJ]HBaCTCH B aKTHB-
HOE COCTOSIHWE, EC/IM TNepBasi CTPOKAa BO BXOJHOM JIHArNa3oHE COACPXHT

3aroJioBKu. ECJIM 3aroJIoBKM OTCYTCTBYIOT, MOJie HE aKTUBU3MPYETCA.

B atom ciyyae OyayT aBTOMaTHYECKU CO3AaHbL C'rannap'mue Ha3BaHus Wis
AaHHBIX BLIXONHOTO JAMarasoHa.

- 4, Tlone BoiXoaHOM HHTEPBANA — BBOAMTCS CCblJIKAa Ha AYEHKY 3aro-
JIOBKa NepBOro CToJibua BEIXOAHOM pe3yabTaTMBHOI Tabnuusl. Paamep
BbIXOAHOTO JHana3oHa siueeK OfpeneNseTcs aBToMaTHuecku. B ciyyae
BO3MOXHOTI0. HAJIOXEHHUSI BBIXOAHOTO AMana3oHa Ha ,upyme JaHHble Ha
3KpaHe MOSIBUTCS COOTBETCTBYIOLIEE COOGLICHHE.

5. Mepexmoyareny Hosuiit padounit aucr v Hopas paGovas kuura —
YCTAHABIMBAIOTCS B aKTHBHOE TMOJIOXEHHE MPH HEOOXOAMMOCTH OTKPhITUS
COOTBETCTBEHHO HOBOTO JIMCTa WK HOBOI KHMIH. B HOBOM nHcTe pe3yiib-
TaThl aHAJIM3a PACToJaraloTcs HaYMHas ¢ saueiiku Al, B Hosoﬁ KHUre — Ha
MepBOM JIMCTE HauyMHas ¢ s4eiiku Al.

6. ®naxok MTorosas CTaTHCTHKA — YCTAaHaBJIMBACTCSl B AKTUBHOE
COCTOSIHHE, €CIH /ISl AAHHBIX BXOQHOTO AMana3oHa Heo6X0AMMO HPOU3-
BECTH pacqu OCHOBHBIX NOKa3aresiei, NepeynCcAEHHBIX B MaKeTe pe3ylib-
TaTUBHOM TaGaMLiBI Ha pHC. 6.

7. ®naxok YpoBeHb HaJeXHOCTH — YCTAHAB/IMBAETCA B aKTHBHOE
COCTOSIHHE, ECJIM B Pe3Y/IbTAaTUBHYIO TaOJIMLYy HEOOXOOUMO BKIIIOYMTD CTPO-
KY AJ1Sl OLIEHKH TIpelesbHOi OLIMOKM BbIGOPKH (A;) € 3aIaHHON 10BEPH-
TEJILHOI BEPOSITHOCTDBIO.

3HdyeHUe yPOBHS Ha€XHOCTH eupa.ucaemca 6 npoyenmax v 3a1a-
€TCA B MoJjie HanmpoTUB (JiaXka YpoBeHb HAJEKHOCTH. YPOBEHb HaleX-
HocTH 95,0% (4TO paBHOCHJIBHO JOBEPUTENbHON BeposiTHocTU P = 0,95
WJIM Xe YPOBHIO 3HaYuMocTH o = 0,05) ¢uxcupyercs B 1ojie aBTOMaTH-
YECKH.

8. ®naxxy K-roiit Hanmenbmnii U K-Toiii HauGonbmmii — akTHBU-
3UPYIOTCSI, €CJIM B Pe3yJIbTaTUBHYIO TabauLy He06X0AMMO BKJIIOYUTD CTPO-
Ky COOTBETCTBEHHO [UIst k-TOro HauMeHbIEro (HaYnHast C MUHMUMyMa X, )
u k-toro Haubosblero (HaYMHasi ¢ MAKCUMyMa X, ) 3HaYeHUM 3JIEMEH-
TOB B BbIOOpKe. B 3TOM ciyyae B nosne, paCI'IOIlO)KeHHOM HarpoTUB KaX-
Joro ¢naxka, BBOOUTCS yucio k. l'lpu k= 1 BbIXOJIHbIE CTPOKH GyayT
COepPXaTb COOTBETCTBEHHO X, M X .
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3. Pacuet npepenbHoii owmnbku BoiGOpKM

Pacuer npedeavnoii omubxu 6vi6opxu A OCylIECTBISIETCS B pe-
xuMe OnucarenbHas CTATHCTHKA. 3HaYeHHe A ¢ JJIsL YPOBHSI HaeX-
HoctH 95,0% aBTOMAaTHYECKH BBIBOLMTCS B Pe3yIbTaTHBHON Tabnu-
ue. [nsg pacyera A; npu ypoBHSIX HafexXHoOcTH 99,7 u 68,3% He-
obxoaumo deancdvt 0oGpaTUTBECS K UHCTPYMEHTY Onuca'rem.naa :
CTaTHCTHKA W B IHAJIOTOBOM OKHE aKTHBH3HPOBAaTh 10/ Bxomuoi -
Tepsan, I'pynnupoBanue, BoIxoqHoil nHTepBali, YpoBeHb HANCAKHOCTH,
BHeCst B HHX COOTBETCTBYIOIIME 3HaueHHs. TTockonbKy ¢paaxoxk Mro-
roBasi CTATHCTHKA TIDU 3TOM He aKmuguzupyemcsa, TyONUpOBaHUS
BBIYMCJICHHI OMMUCATENIbHBIX TTOKa3aTeseil He MPOKCXOIHT.

Jns npenenbHbIX OLIM60K BEIGOPKH ITPH YPOBHSIX HaEXHOC-
T™ 68,3 1 99,7% B paGoueMm daiine nepcoHaNIbHOM ManKu CTyAeHTa
3ape3epBUpOBAHBI TaGuMubl 44 ¥ 406 COOTBETCTBEHHO, UMEIOLLME Clie-
ayoumii popmar:

; : Tabauya 4
IIPENEJIBHAS OIIMEBKA BBIBOPKH -

CronGey 1 CronGey 2

Yposeub HaeXHOCTH (...%) YpoBeHb HAAEXHOCTY (...%)

4. Mcnonbaonauue CTaTUCTUYECKUX ¢ymmuu WHCTPYMEHTa
MACTEP QVHKI.WIM

Tlomumo noxaaa'rcnei{[ onpezensieMbIX B pexrume Onucareb-
Hasl CTATHCTHKA, [UISl AaHAJIM3a CTATHCTUYECKUX CBOMCTB H3ydyaeMoit

' COBOKYITHOCTH HEOOXOAMMBI IOTIOJIHMTEIBHO CIIEAYIOLIME BEIGOpOY-

HBbIe TIOKa3aTe/u (KOTopbie THGO BOOGILE He BBIYHCIAIOTCS HHCTDY-
MeHTOM OnHcaTelbHasA CTATHCTHKA, JIMGO BHIYHCIISIOTCS IS TeHe-

. PaIBHOM COBOKYITHOCTH): .

L] Bbl60p0‘lHOC Cp€aHEEC KBaApaTHYECCKOC OTKJIOHEHHE O,

BBHIOOpOYHAS AUCTIEPCHST 0_2

BbIGOPOYHOE CpeHee Jmnem{oe OTKJIOHeHHe d ;

KoaduimeHt BapuaLMy npu3Haka B BbIGOpKe V

KoapduuueHT acummerpuu Ilupcona As,.

JHna 3THX NATH TJ0Ka3areneit B pabouyeM d)aune NepCOHabHOI namn-
KM CTYACHTa 3ape3epBUpOBaHa Tabi. 5 caedylouiero ¢popmara.
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Tabauya 5
BBIBOPOYHBIE ITOKA3ATEJIM COBOKYITHOCTH

MepeBblii NpNM3Hak Bropoi npusHak
CTaH;iapTHoe OTKJIOHEHWE o,, CraHpapTHOE OTKNIOHEHUE G,
Aucnepcus o2 _ | Aucnepeus o
CpenHee nuHeiiHoe oTkoHeHue d CpenHee nuHeinHoe OTKNOHEeHNe ' 17
KoadduumeHT Bapmaumm V, Koadpdpuument sapnaumu V,
KoapoduumeHt acummertpuin As, KoadduumeHT acummerpuu As,

ﬂ)’lﬂ BbIYMCJICHMS NTOKa3aTesiel o ' c H [_j HUCIIOJIb3YIOTCS COOTBET-

cmyxomne CTaTUCTHUYECKUE (PYHKLIUU MHCprMCHTa Macrep Qynkimii:

- 1. CTAHOOTKJ/IOHII (JInana3on sveeK) — OLEHMBAET CpeqHee
. KBanpamqecxoe OTKJIOHEHUE ¢ B MPEAIOJOXEHUHU, YTO UCXONHbIE NAaH-
HbI€ MIPEACTABSIIOT BCIO COBOKYITHOCTb (HE IBJISIIOTCH BHIOOPKOI M3 reHe-
pajibHOM COBOKYITHOCTH).

. 2. JACIIP (JInana3oH siyeeK) — OLIEHWBAET DUCTIEPCHIO o2 B TIpE-

MOJIOXKEHUHU, YTO UCXOAHbIE NaHHbIE NPEACTABISAIOT BCIO COBOKYITHOCTD.
BN CPOTK.T[ (,I[uanaaoﬂ fiYeeK) — paccuMThiBaeT anst BbIGOPOUHBIX
NaHHBIX CPEHEE JIMHEHHOE OTKIOHEHHE d.

TexHoJI0rus pacyera noKasarTeieii B pexume MACTEP <DYHKI_[I/IPI

1. BoizBaTh Macrep d)ym(mm HaXaB. KHOMKY J, Ha MaHen UHCT=
PYMEHTOB. .

2. B Macrepe ‘DyYHKUMi CpelM IpeluiaraeMblX KaTeropuit (pyHKLIMi
Bblﬁpa'rb KaTeropuio CTa'mcm'lecxue a 3aTeM — HeoOXOAUMYI0 (byHKumo
(CTAHAOTKIIOHII, IMUCIIP uau CPOTKJI)

3. B mosiBUBLUEMCS AMAIOrOBOM OKHe B mnojie Ymeao 1 ykasaTh
JMana3oH SgYeeK, CoAepXalluX 3HaYeHUST aHATM3UPYEMOTrO NpU3HaKa.

s pacuema x03¢¢uuueuma eapuauuu V, 1o popmyne (5) He-
00X0IMMO MCIIOIb30BaTh CpeaHee apmbmemqecxoe 3HaYeHHe X M3
pe3yNbTaTUBHON TaGiuier OnucarensHoil craTucTuku (1abi. 3) u
BbIGOPOYHOE CpeaHee KBANPaTHIECKOE OTKIIOHEHHE G, U3 TaOTHLbI
BLIGOquHLIx noka3saresieit (Taé. 5).

Has pacuema kosppuuuenma acummempuu IIupcona As, no
dbopmyne (11) HeoGXOIMMO UCTIONB30BATH CPENHEE apmbMeaneCKoe
3HaueHue X u Mony Mo 13 pe3yabTaTUBHOI TabauLbl OnucareabHoi
CTaTHCTHKH (Tabi1. 3), a Takke BBIGOPOYHOE CpefHee KBaApaTuyec-

KO€ OTKJIOHEHHE &, M3 TabIHLbI BBIGOPOYHBIX MTOKa3areseii (Tabi. 5). '

5. PacnonoxeHue AaHHbIX HA pa6ouem nucrte Excel .

HcxonHble JaHHBIE M UX ONMMCATEIbHbBIE CTATUCTHYECKHUE Xa-
paKTEpUCTUKM pacroiaralorcs B Tabnuuax padbouero aiina repco-
HaJIBHOI Narnku CTyAeHTa B cOOTBETCTBUM C Tabj. 3-M. Ilpu aTtom
YUHTBIBAETCS CNIEAYIONIas 0€O6EHHOCTh aBTOMAaTUYECKOTO MOCTPOe-
HUS BBIXOOHBIX TaOMUL MHCTpYMeHTOM OnucareabHas CTaTHCTHKA.

| saronoska nepsoro crontua
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HnctpyMeHTs! ITakeTa aHaam3a cTpOST BHIXOAHBIE TaOIULIEI CO
CMandapmubIMu 3a20108Kamu cmoa6yos (Harpumep, TabimLa onuca-
TEJIBHBIX CTATUCTHK Ha pyc. 6 MMeeT CTaHAapTHEIE 3arooBKY Cmoa-
bey 1, Cmoanbey 2). TIpn 3TOM pa3MellieHUe BBIXOAHBIX TaONAUL Ha pa-
604eM JIUCTE OCYLIECTBIIACTCA HAYUHAA C A4eCUKU 3a20.106Ka NEPeo2o
cmoabya (B IpUMepe 3TO siueiika ¢ 3aronioBkoM Cmonbey I). UMeHHO
alpec 3ToM AYENKH Y JOJIKEH 3aaBaThes B T0J1e Boixoamoii nurepsan -
JIUAJIOrOBOro OKHa NpH (OpMUPOBAaHUM BBIXOAHBIX TAOIMLI.

Ta6/mua M
PACHOJIO)KEHI/IE JAHHBIX HA 'PABOYEM JIMCTE EXCEL

) Npuanax npu:max

UcxoaHbie aaHHbie CpenHerogosan Buinyck
M MX CTaTUCTUYECKNe CTOMMOCTb OCHOBHBIX - |
: . npogyKumu,

XapaKTepucTUKu . ripON3BO[CTBEHHBIX MAH. py6

) ¢oHaoB, MNH. py6 - :
UcxoaHble AaHHbIe nocne yaaneHus ' . B4: B33 | ¢ 4:C33

«@aHOManbHbiX» 3HaveHnit — Tabnuua 1

OnucarenbHble cratucTuku — Tabnuua 3
s . A46 C46
c s4eiikoi 3aronoeka nepsoro cronéua

MNpenensHas ownbka BbIGOPKU . :
npu P = 0,683 — Tabnuua 4a ¢ a4eikoin o AB7 C67

MpegensHasa owubka BbIGOPKN
npu P = 0,997 — Tabnuua 46 ¢ memxom
3aronoBka nepsoro cronbua’’

CpenHeé KBafpaTuyeckoe OTKﬂOHeHMe B83 D83
BbibOpKU o, B Tabnuue 5 : -

A75 I c75

Aucnepcust BoIOopku "n B Tabnuue 5 - ‘ B84 D84
CpegHee nnHeliHoe OTKNOHEeHUe o .
d B Tabnuue 5 . B8S - .- D85
KoadpdpuumeHt Bapuauym V, B Tabnuue 5 B86 ~ D86
KoadPpuuueHt acummerpuun As,- B87 D87

B Tabnuue 5

B cooTBeTCTBUM C NPHBENEHHBIM PACIIONIOXEHUEM JaHHBIX B
pabouyeM (aiisie mepcoHaNbHOM MarKyu CTyAEHTa 3arOTOBJIEHH MaKe-
TBl UICXOIHOM M pe3YJIbTATUBHBIX TAOJIHUIL C COOTBETCTBYIOIIMMH Ha-

' 3BaHUAMU (HPHHO)I(EHHE 3).

AJII'OleTMbI BbINONHEHUs 3apaHusa 2

BeirosHeHMe 3aiaHusT BKJIIOMAET TPU 3Tana:
1. Pacyet onucaTeIbHbIX TAPAMETPOB BLIGOPOYHOIA M F€HEPANIbHOI
COBOKYITHOCTEM C UCIO/Ib30BaHMEM MHCTPYMeHTa OnucaTebHas CTATHC-

THKA.
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2. OueHKa npeesibHbIX OHG0K Bblﬁoplm AJIl pPa3IMYHbIX YPOBHEIH
HaJIEXXHOCTU B peXXume OnucaTeqbHas CTATHCTHKA.

-3. PacyeT OTHCATebHBIX IAPAMETPOB BHIGOPOUHOI COBOKYIHOCTH
C MCHOJIb30BaHHEM MHCTpyMeHTa Macrep (pyHKumii.

3ran 1. Pacuer oﬁuca'renbnux napameTrpos BuiGOpPO4HOA
U reHepasibHOW COBOKYMNHOCTEH C MCMoJib30BAHUEM MHCTPYMEHTA
) OMUCATEJIbHAY! CTATUCTUKA

Anzopumm 1.1. Pacuem onucamenbHsix cmamucmux

1. Cepnnc ~> AHaH3 JanHbiX — OnucaTeabHas cTatheTHka, — OK;

2. BxoaHoii MHETEPBAN < OUaNa3’oH syYeeK TaGiuLbl, BHIOCACHHbIMN
coracHo Ta6. 3-M st 3Ha4eHHit NpU3HakoB Cmoumocms 0CHOEHbIX GoH-
doé v Buwnyck npodykyuu,

. I'pynmnposanune — no cronbuam;

4 HroroBast CTATHCTHKA — AKTUBH3UDPOBATb;

5. YpoBeHb HAXEKHOCTH — AKTHBU3MPOBATD;

6. YpoBeHb HaJIeXXHOCTH « 95,4;

-7. BoIXOOHO# HHTEPBAN a.upec s'YeiiKM 3aro/ioBKa NEpPBOTO CTON6-

ua 1abn. 3 (cM. Tabn. 3 M);

8. OK;

9. TpH nosBAEHNM OKHa C COOBLIEHHEM «Buxodnou unmepean na-
Kaadvieaemcs Ha umerouuecs oannsie» — OK. ‘

B pesynibTaTe YKa3saHHBIX meiicteuit Excel ocymiecTBnsieT BbI-
BOX TaGJIMLIbI OMUCATENbHBIX CTATUCTHK B 3a0aHHbII JUana3oH pa-
Gouero daiina (11s1 AEMOHCTPALMOHHOTO NPUMEpA 3TO ta6n. 3-IT11).
HHrepripetauust TepMHHOB TaGMMLBI B IPMHATBIX CTATUCTHYECKHMX
TEpMHUHaxX npmseneua BBII.HC B Tabin. 2-M.:

]
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53 [ Imcnepcus BuiGopku | 2325,702299 | incnepcus BLIGOPKM 1500,298851] '
54| 9xcuecc 0,18281271 | 3kcuecc -0,602481285
ACYMMETPUYHOCTb -0,185105228 | AcUMMETPUHHOCTL 0,218561586
56 | UuTepean " 204 | Uutepsan 144
5?‘ MuHUMYM 94 | Mutumym 80
|| MakcumyMm 298 | Makcumym 224
>5% Cymma 6097 { Cymma 4340
} | Cuer 30| Cuer ‘ 30
YpoBeHb HaA@XHOCTH . ' YpoBeHb HageXHOCTH :
(95,4%) 18,356223| (95,4%) 14,74331526 |

3ran 2. OuneHka npeaensHbIX dmuﬁox su66pim ANA pasnnuHbiX
ypoBHeit nanexHoctu B pexume OMUCATEJTbHAR CTATUCTUKA

Anzopumm 2. 1. Pacuem npeaeﬂbnoﬁ yowu6xu evi6opxu npu P = 0,683

1. CepBHC — AHa/u3 JaHHBIX —> OnucarenbHas cratucTiuka — OK;
2. Bxomoii MHTEpBAN « IMAMa30H suecK TaGMHLBE, BHUICICHHBIA
cornacHo Tapn. 3-M s 3HaueHHi PU3HAKOB Cmotmocmb OCHOBHBIX OH- -
doe 1 Bwnyck npodykuuu,
3. Uroropas craTicTHka — CHATh Biaxok; -
4. YpoBeHb HaIeXHOCTH — AKTHBHU3UPOBATD,

5. YposeH» HamexHocTn < 68,3;

6. Boixoanoii HHTEPBAJI < apec sIYeiiKM, BbLIEJIEHHOMN COIacHO
Taba. 3-M juist npeaenbHOi omuﬁm BbIOOpKH npH P=0,683;

7. 0K;

8. Ilpu nosiBNEHHU OKHa C- cooﬁmcuuem «BbixodHoii unmepea/z Ha-
maébleaemc;l Ha umerowuecs dannsier — OK.

A.aeopumM 2.2. Pacyem npeae/zbuou owubKy eu6opxu npu P =0, 997

1. Ccpnnc —> AHaJIN3 JaHHBIX — OnucarenpHasi CTaTHCTHKA - 0K;

2. BX0aHOil HHTEPBAN < IMana3oH syeeK TaGnuLbl, BbIACICHHBIH
comiacHo Tabn. 3-M [Uis 3HaueHHit Nnpu3HakoB Cmoumocms OCHOBHOIX OH-
doé v Bunyck npodykyuu 1ocjie yaaleH!Us: aHOMaIbHBIX 3HAYCHHH;

3. Hrorosas ctaTHcTHKa — CHATh dutaxok;

Taﬁﬁnua 3-an|.
; OnucarensHbie CTaTUCTUKK )
Cpeanerogosas ' i
CTOMMOCTb OCHOBHBIX Buinyck npoaykumi,
PoMn3BOACTBEHHBIX MIH. py6
@GoHAOB, MAH. pyb. :
CronGey, 1 Cronbey 2 :
Cpenree ‘203,2333333' CpenHee 144,6666667
9| CranpaprHas owmbka | 8,804737927 | CranpaptHas owmbka | 7,071772174
| Meavana 206,5 | Megmana ’ 148,5
Mopa 167 | Moga 114
CranaapTHoe : CrangapTHoe , :
OTKNOHEHnEe 48,22553575 | otknoHeHne 38,73369141

4. YpoBeHb HANEKHOCTH — AKTHBU3HPOBATD;

5. YpoBenb HaneXHOCTH « 99,7,

6. BoiXonHO#l WHTEPBAN <« ajpec siYeiiKW, BBHIIECICHHBIH COrNacHo
Tabn. 3- N‘I))i"((n;l npeaenbHOl oKMGKN BEIGOPKH npu P=0,997;

7. ; .

8. [Ipu nosIBNIEHUH OKHA C COOOIUEHHEM «BoixodHoil unmepeas Ha-
Kaadvieaemcs Ha umerouguecs dannsier — OK.

B pesynbrare paGotst anroputMos 2.1 u 2.2 Excel BelBoauT B CO-
OTBETCTBYIOILLIME YK Tab. 4 pabouero daitna 3HaYEHUS NPEACIBHBIX
own60K BeGopku npu P = 0,683 u P = 0,997 (mns J.ICMOHCTpauPlOHHOPO

npumepa Tabx. 4a-JIT1 1 Tabur. 46-1111).
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NpepensHble owmnbkn BoIGOPKK

CpenHerofosasi
CTOMMOCTbL OCHOBHBIX " Beirlyck npoaykumm,
MPON3BOACTBEHHBIX - MAH. py6
66| ¢oHgos, mnH. pyb
Cronbey 1 CronGeu 2

| YposeHb HapexHoCTH YpOBEHb HaNEXHOCTH

) { (68,3%) .| 8,965032289| (68,3%) 7,200517087

“ Tabnuua 46-4N
Npepenshbie owMGkn BLIGOPKU :

CpeaHeronosas .
OMMOCTbL OCHOBHBbIX N | Bsinyck npoaykuum,
nNPoN3BOACTBEHHbIX MIH. py6
¢oHAOB, MNH. pYb.
CronGeny 1 CtohGey 2

YpoBeHb HanexHoeTn | - - YpoBseHb HaAEXHOCTH,
(99,7%) 28,52208432| (99,7%)

22,90831186

3ran 3. PacueT onucatenbHbIX NapameTpos BbiGOPOUHOA
COBOKYNHOCTH C MCNONL30BaHUEM MHCTPYMEHTa
MACTEP ®YHKUUA

A/tebpumM 3:1. Pacuem 6bi160po4H020 cmaHOGPMHO20 OMKADHEHUA G,
das npusraxa Cpednez0006as CIMOUMOCIb OCHOGHBIX NPOU3EOOCIBEHHbIX gdonodos

1. YcTaHOBUTB Kypcop B SIMEiKY, BblIEIEHHYIO cornacHo Tabn. 3-M
" IUTS CPEIHETO KBAJIPAaTUUECKOTO OTKJIOHEHHS NEPBOro MPU3HAKa; ‘

2. BcraBka — DyHKIus;

3. Cratuctnyeckune -» CTAHIOTKJIOHII — OK;

4. Yucno 1 « nuanasoH siyeek Ta6n 1, conep)l(aumx 3HayeHHus nep-
BOTO TIPU3HAKa.

A/leopum.u 3.2. Pacuem 8bl60p0‘lﬂ020 CMandapmHo20 OMKAOHEHUA G,
- " Onsa npusnaxa Beinyck ‘npodyxyuu

1. YCTaHOBUTD Kypcop B Si9eiiKy, BbLIEIEHHYIO COMacHo Tabn. 3-M
11)1;{ CPEIHEro KBaIpaTHYECKOro OTKIOHEHHs BTOPOro npmnaxa
’ 2. BcraBka > OyHKUMS;
3. Cratuctnyeckne - CTAHJOTKJIOHII — OK;
4. Yucno 1 « nuana3oH siyeek Taou. 1, conepx(amnx 3HAYEHUs BTO-
poro npmHaKa

Tabnuua 4a-AMn
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Aneopumm 3.3. Pacuem avibopounoii ducnepcuu 0,2, 0213 npusHaka
Cpednezodosan cmoumocms ocHosHbIX npouszeodcmeennsix oindos

1. YcraHOBUTE Kypcop B slueiiKy, BBIIEJIEHHYIO COMIAcHO Tabu. 3-M
Uil BBIGOPOYHOM AMCIEPCUU MEPBOro MPU3HAKa;

2. BcraBka — DyHKLMSA; _

3. Cratucruueckue — JIUCIIP — OK;

4. Yucao 1 « nuana3oH siyeex Tabi. 1 conep)Kaumu 3HAaYeHUs mep-
BOTO HpHSHaKa

A/zeopumm 3.4. Pacuem euﬁopouuou ducnepcuu 02 no npu3ﬂaxy
Buinyck npodym(uu ’ _
1. YCTaHOBUTB Kypcop B slYEHKY, BbIIEJEHHYIO COIIacHO Tadl. 3-M
U1 BLIOOPOYHO# JUCNEPCUM BTOPOTO rxpmuaxa
2. BcraBka — @yHKuus;
3. Cratucruyeckne — JJUCIIP — OK; .

4. Yucno 1 « nuamna3oH syeek taom. 1, conepxaumx 3HaYEeHHs BTO-
poro npu3Haka.

Anzopumm 3.5. Pacuem 6bi60pour020 cpednezo auneiinozo omkaioxenus d no
NPU3HAKY Cpedneeo&oeau cmoumocmsb ocnocnu‘x'npouaeodcmsennw donadoe

1. Ycranosuts KYpCOp B SIYEHKY, BBUIEJIEHHYIO COTJIACHO 'raﬁn 3-M
IUISL CPEHETO JIMHENHOFO OTKJIOHEHHUS TIEpPBOTO MPU3HAKA;

2. BcraBka — ®yHkuus;

3. Cratucruyeckue - CPOTKII — OK;

4. Yucno 1 « AUAMIA30H fYeeK Tab. 1, comepXalux 3HA4YeHUs Iep-
BOTO MpU3HAKa. .

Anzopumm 3.6. Pacuem eu6bpo-moeo cpednezo nuneiinozo omkaonenusn d
no npusnaxy Beinyck npodyxuuu

1. YCTaHOBP[TL Kypcop B sIYEKY, BBUIETCHHYIO COIIAaCHO Taﬁn 3-M

" Uist CPEAHEro JIMHEHHOIO OTKJIOHEHUS BTOpOro npnsHaKa

2. Beraska — Oynknus;
3. Cratucruyeckne - CPOTKII - OK;

4. Yucno 1 « nuanasoH siveek Tabi. 1, conepxamux 3HaYeHUs BTO-
.pOTO TpU3HAKA. .

Anzopumm 3.7. Pacuem kosgppuyuenma eapuayuu V. no npusnaxy
Cpednezo00o8as CMOUMOCMb OCHOBHbIX npou3eoacmaeunux ghondoe

1. YcTaHOBUTD KypCop B SIYEIiKY, BbU.ICJIeHHYlO comiacHo Tabn. 3- M -
st K03 OUIMEHTa BapHaLUu TIEPBOTO NMPHU3HAKA;
2. B aKTUBU3UPOBAHHYIO AYEHKY BBECTU Q)opMyny = B83/B48 100.

Aneopumm 3.8. Pacuem kosppuyuenma eapuaquu V. no npusnaxy
Boinyck npodyxuuu
1. YcTaHOBHTB Kypcop B s19€HKY, BBUIEJIEHHYIO COMIACHO Tabi. 3-M

1151 K03 PULMEeHTa Bapualy BTOPOTo NPHU3HAKA,;
2. B aKTMBM3MPOBAaHHYIO ;meﬁxy BBecTU hopMyiry = D83/D48 - 100.
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Anzopumm 3.9. Pacuem evibopourozo koaghghuyuenma acummempuu Iupcona
As, no npusnaxy Cpednezo006as cmoumocms OCHOGHbIX
upouuoacmeenuux dondos -

1. YcraHOBHUTB Kypcop B siueiiKy, BbIAEEHHYIO COMJIACHO 'ra6n 3-M
st Koo dHuLMeHTa aCHMMETPUHM NEPBOTO NMPHU3HAKA,
: 2. B akTMBM3MPOBaHHY10 sUEiiKy BBeCcTH hopmysy = (B48 — B51)/B83.

A.aeopumM 3.10. Pacyem gvibopounoezo ko3gduyuenma acummempuu Iupcona
As, no npusnaky Bunycx npodyxuuu '

1. YcrauoBuTth xypcop B IYeilKy, BBIIEIEHHYIO COTJIacHO Tabn.3 st
Ko3¢ddHLUHEeHTa aCHMMETPUH BTOPOrO NMPHU3HAKa; -
2. B akTMBM3MPOBaHHYI0 s4eHKY BBeCTH (opmyny = (D48 — D51)/D83.
B pe3ynbrare pa6otsl anroput™mos 3.1 — 3 10 Excel ocymecrBasier
BBIBOZ 3HAYEHU It BLIGOPOYHBIX NapaMETPOB o, c , d, V_u As, B cooTser-
CTByIOIIHE sIYEHKHU paﬁoqero Jucra (ans nemoncrpauuounoro npuMepa
Tabn. 5-ZTI).

s % @ %Bé i ‘{p
Taénuua 5-1111
Bu60p0tmue nOKa3arTenun Bapnauun U aCUMMETPUN
CpenHeronosas y
.| CTOMMOCTb OCHOBHbIX | Beinyck npoayxuma,
NPON3BOACTBEHHbIX ‘ MnH. py6
@doHARoB, MNH. pyb.
CraHpaprHoe CraHaapTHoe

OTKNOHEeHUe 47,41496482 | oTknoHeHne 38,08265864
. D,u(:nepcmt 2248,178889 | iucnepcus 1450,288889

CpenHee nuHeitHoe CpepnHee nuHeitHoe

OTKNOHeHue 36,66888889 | otknoHeHne ’ 32,35555556

KoaddpuumeHt ' © | Koadpduument. ,

apuauunu, % 23,33030908 | sBapuaumu, % 26,32441841
| KoapPpuument Koadpduument ’

0,764175055 | acummeTpumn 0,805265907

acuMmeTpun’

3apnanve 3
MNocTtpoenune u rpapuueckoe usabpaxexune
MHTEepBanbHOro BapuauVUoHHOro psaa pacnpeaeneHus
eAVHUL, COBOKYNHOCTU NO NPU3HaKY
CpegHerogoBas CTOMMOCTb OCHOBHbBIX
- NpoM3BOACTBEHHbIX POHAOB

JI1st TOro 4To65I BHISIBUTH CTPYKTYPY COBOKYITHOCTH M THII 3a-
KOHOMEPHOCTH pacripeie/IeHUs €€ eNUHULL IO BapbUPYIOLIEMY TpH-
3HaKy, CTPOSIT ¥ aHAJIM3UPYIOT MHTEPBAIbHBIN BApHALIMOHHBIN DS
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pacnpefeneHus ¥ ero rucrorpaMmy (cMm. 1. 3 pasnena II — Teopetn-
YecKue OCHOBBI JIa0opaTopHOii paboThi).
. BuimonHenue 3agaHus 3 3aKITIOYAETCA B PEIICHHH IBYX cra'm-

'CTUYCCKUX 3a1ay:

1. TlocTpoeHMEe NHTEPBALHOTO psifa pacnpenenemm CIUHUL
BBIGOPOYHOM COBOKYITHOCTH MO TIpU3HaKy CpedHe20006as cmoumocms
OCHOBHBIX NPOU3EOOCMEEHHBIX OHD08.

2. ITocTpoeHue rUCTOrpaMMBbl M KyMleﬂTbI cq)opMuponaHHo-
0 UHTEPBAIBHOIO pAIA.

KpaTkue reoperunuyeckue csefleHus

Cmpyxmypuas zpynnupoexa — 310 pasfieneHue COBOKYTTHOCTH'

€AVHULL ITO OXHOMY WM HECKOJIBKMM CYIIECTBEHHBIM NMPU3HAKAM Ha
OQHOPOAHBIE TPYIIIBI, Pa3TNYAIOLIHECS MEXTY CO0OIt B KaueCTBEH-
HOM M KOJIMYECTBEHHOM OTHOUIEHHH M TTO3BOJISIOIINE U3YYHTDh CTPYK-
Typy.(BHYTpeHHee CTpOeHHe) COBOKYIHOCTH. TTpocTeiimm BHIOM
CTPYKTYPHO#M TPYNNHUPOBKH SBJISIOTCH pm)u pacnpedeaenus — rpyr-

TIMPOBKH, B KOTOPBIX U151 XapaKTEPUCTHKH TPy npnmenﬂemx B1711113

OMH TPU3HAK — YUCAEHHOCMY 2pyNnbl.

OO6BIYHO npn TIOCTPOCHUH BapHallHOHHBIX p;mon pacnpenenc-
HMSl CTaBUTCSI LieJb Koauuecmeennoil xapaxmepucmuxu eapuanuu. ITpn
3TOM BaXHOE 3HAYCHHE UMEET NpaBIILHBIN BHIOOD Kosunecmea un-
mepeanos (zpynn) k u eaununvt unmepeasoe h. ITM NBe BETUIMHBI
IOJKHBI BLIOMPATHCS TAKUM 06pa3oM, YTo6bI 06ECTIEYUTD BbiIENIEHHE

TPYII MO MPUHIIUITY KOJTMYECTBEHHOTO CXOICTBA U pasinins Cou-

HML COBOKYITHOCTH. CXOICTBO €IMHHMI] — 3TO MX KONMYECTBEHHAS
OMHOPOAHOCTH B OTIPEAEIEHHBIX Npeaenax (BHYTPH IPYIII), pa3iu-
Yyhe — CyIIECTBEHHOE PACXOXICHHE 3HAYECHU I MPU3HAKA B Pa3HBIX
rpynnax. MUHeIMU clIoBaMH, BETMYMHBL K, A JOMXHBI o6ecnieYnBaTh

‘Takoe (OpMHPOBaHUE UHTEPBAJIOB, TIDH KOTOPOM nepexood 4epe3 2pa-

HUYbL KaWc0020 unmepsasa o3nauas 6ol nepexod om OOHOU Koauue-
cmeennoii ocobennocmu edunuy x opyeoii, T.e. TIOSIBICHHE Y enmmu
HEKOTOPOTro HOBOTQ KayecTBa.

TIpaBusbHBIH BEIOOP rPaHULI MHTEPBAJIOB BaXEH TAKXKE B CBSI-
3H C TEM, YTO N3MEHEHHSI B PACCTAHOBKE I'PAHHL MOTYT CyILECTBEH-
HO TIOBJIMATH Ha (OPMY KPHBO# pacripeieSIeHUsI ¥ TEM CaAMbIM TIPH-
BECTH K HETIPaBUJIBHBIM BHIBOAAM O THII€ 3aKOHOMEPHOCTH pacrpe-
JIEJICHUS.

B clyuae ONHOPOIHBIX COBOKYMHOCTEH, ITOMMMO HaUIexalie-
ro BbIOOpa BEIMYMH K ¥1 A, 0OGBIYHO BEIIBUTAIOTCS €Lle Ba TpeOoBa-
HUS K CTPOEHMIO MHTepBaibHOrO psna. Ilepsoe TpeGoBaHMEe — pagen-
cmeo unmepeanos. OHO 00YCIOBJIEHO TEM, YTO B OAHOKAYECTBEHHBIX

/
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COBOKYITHOCTSIX BapHalMsl TPU3HaKa NPOSBASETCS B CPABHUTETBHO
Y3KHUX TIpefiesax, a pacrpeie/IeHHe ero 3HaYeHHI HOCUT paBHOMep-
HBIit XapakTep. Bropoe TpeGoBaHue — omcymemeue apynn ¢ OmKpo!-
mbimMu uHmMepearamu, KOraa YCTAHOBJEHA JHUILD OJHA U3 rpaHuLl
KPaiHUX Ipymin (3T0 TpeGoBaHMe CMOCOBCTBYET TOYHOCTH CTATUCTH-
'UECKHX PacyeToB). : ’ o

B ycnoBusix KommnbiotepHoit 06pabOTKM CTaTUCTUYECKUX IaH-
HBIX OOBIYHO MCIIONB3YIOT T€ WK MHbIE CTaHAAPTHBIE MPOLETYPHI
TDYTITUPOBKH 110 KOJNYECTBEHHBIM NPpU3HaKaM. OIMH U3 BADUAHTOB

TaKoro cTaHapra naet dopmyna I. Crepmxecca ms onpeeNneHus

BEJIMYHHBI MHTEPBAJa:
k=1+33221gn, (17)

roe 11—-QHCHO(ﬂHﬂﬂﬂlCOBOKYHHOCTH.BeHHqHHaIﬂﬂEpBaﬂaIIOH-

penensiercs o ¢popmyne i

‘ | h = xmax k xm»m , , (18)
rae  x . HMX . — COOTBETCTBEHHO MaKCUMAaJIbHOE U MUHUMAIbHOE
- 3Ha4YCeHMS n3yvaeMoro npusHaka. Ilpu 1po6HOM 3HaYeHUU k
Gepetcs 6iiKaiiuree K HeMy LeJoe. :
IToctpoenwe psina pacripeneneHUst 3aBepItaeTcs IOICYETOM YHC-
JICHHOCTH €AMHHUL B KaXJIOW TpynIe — uacmomobt -2pynnot. NHorna
- pacripesieJieHHe XapaKTePU3yIOT C TOMOLLBIO HAKONACHHBIX 4ACMOm VTH
K€ VICTIONB3YIOT 4acmocmu Vi Hakonaennsie wacmocmu (CM. 1. 3 pas-
nena I1 — Teoperndeckue ocHoBbI 1aGopaTopHoit pabotst). Yactoctn
OOBIYHO MPHUMEHSIOT sl HEBONBIINX MO 06BEMY COBOKYITHOCTEI.
KpoMme Toro, oun nossossior CPaBHUBATD PaCTIpENEIEHUS 10 OAHOMY
1 TOMY XK€ ITPU3HAKY B Pa3HBIX 110 YHCJIEHHOCTH COBOKYITHOCTSIX.
-Huxe npuBeneHo Tabaitunoe MPENCTaBIICHUE HHTEPBAIBHOTO.
pAlla pacTipefieIcHHsI IUISl AEMOHCTPALIMOHHOTO NTPUMepa.

HHTEPBAJILHBIN PSJ PACTIPENEJEHUSA HPEI[I'I.PI/I}ITPIﬂ
10 CPEZHETOJOBO¥I CTOUMOCTH OCHOBHBIX
- . IIPOU3BOICTBEHHBIX ®OHI0B

L

Fpynnel npeanpuatuin : Yucno Hakonneunasn
‘N0 CpeAHeroaoBoi CTOUMOCTH npeanpuaTuii ' 4acroctb
OCHOBHbIX $HOHAOB . B rpynne: . rpynnsi, %
94-134,8 - .3 : 10,00
134,8-175,6 : 6 ‘ 30,00
175,6-216,4 . 11 66,67
216,4-257,2 6 86,67
257,2-298 4 100,00
Uroro : ) 30 ’
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. OTHOCHTENILHO 0GOGIIAIONIMX TIOKA3aTeNeH, PACCYHTHIBACMBIX
U1t MHTEPBAIBHOTO PAla NAHHBIX, HEOOXOIMMO OTMETHTB, UTO OHH
MOTYT HE COBIANaTh C aHAIOTUYHBIMH MTOKA3aTeISAMH IS Hecrpyn-,z
NUPOBAHHBIX JaHHBIX; MIOCKONBKY B PacyeTHbIC (POPMYJIbI BMECTO.
(baKTHYECKUX 3HAYEHMI MPU3HAKA MOACTABIAIOTCS LEHTPANbHBIEC
3HaYeHUs MHTEPBAIOB. BblyncieHUst OyAyT TOYHBIMM JIMIIDb B TEX
CcJIyyasix, KOT/ia TpyTnoBbie CpeaHHE apupMETHYECKHE COBMAAIOT C
LEHTPAJIbHBIMH 3HAYEHUSIMY MHTEPBAJIOB, a 3TO 3aBHCUT OT Xapak-
Tepa pacnpejie/ieH1s 3Ha4eHH I NPU3HaKa B MHTepBaiax (TPyrinax).
JU1si HaISMHOTO TpeICTAaB/IEHUs] MHTEPBAIBHBIX PAIOB pacrnpe-
JeJIeHUs! MCTONB3YIOT MX rpaduuecKkoe H300paXeHHe B BULIE 2ucmo-

’qpa»unblllkaunyannuu. )

Tucmozpamma — cronbuxoBast IMarpamMma, JUis MOCTPOCHHUS.
'KOTOpOM Ha OCH abCcLycC OTKIAAbIBAIOT OTPE3KH, PaBHBIC BEJIMYHHE
WHTepBaIOB BapualMOHHOTO psina. Ha oTpeskax cTposiT TPSIMOYTOJb-
HHMKH, BBICOTa KOTOPBIX B IPUHATOM MaciuTabe Mo ocH OpAWHAT CO-
OTBETCTBYET YaCTOTaM (MJIM YACTOCTSIM). '-IeM Ganmee KOJIN4ECTBO
WHTEPBAJIIOB MMEET psifl, TeM boJice 3a3y6p¢HHo§o OyzeT riucrorpam-
Ma, YeM MeHbliee — TeM GoJiee «IJ1anKoi» OHa BBIIVISIMT, ONHAKO MPH
3TOM MOTYT CKPaJbIBaThCsl XapaKTePHHBIC YEPThl PACHIPEACICHHUS U
MPOMAacTh HEKOTOPHIE €10 MOAPOGHOCTH. .

Jl1s IEeMOHCTPALIMOHHOTO NIPMMepa TMCTOrpaMMa M KyMyJsTa
MPUBEAEHHOTO BhILLIE HHTEPBAIBHOIO Psiia pacripe]esieHNs JaHbl Ha
puc. 8.. S :

F'mctorpamma ,
12;. B o 120,00%
10 100,00% :
g 80700.% [~]YacTota
’g 60,00% EMHTerpaanuﬁ%
F 140,00% ‘ '

20,00%
0,00%

175,6-216,4
257,2-298

KapmaH -

Puc. 8. F'ucrorpaMma ¥ KyMyJjisiTa HHTEPBaJIbHOTO psia pacripee/ieHus
: Ui AEMOHCTPALMOHHOIO NpUMeEpa :

’
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dopma TUCTOTPaMMBI Y €€ XapaKTePUCTUKH HECYT HATJISIIHYIO
MH(pOPMALINIO O PacrpeneNeHHH eAMHHL, COBOKYITHOCTH 110 u3yyae-
MOMY NMpHU3HaKy. MHOrHe BbIBOABI M METOIBI CTATUCTUKH 6a3upyIOTCs
Ha MCMONIb30BAHMHM 3HAUCHHIA OMCATEeIbHBIX [TApAMETPOB pacrpese-
JIEHHs1, 0COOEHHO MTapaMeTPOB, XapaKTePH3YIOWMX LEHTp pacrpese-
JeHus (X, Mo, Me) v paccestHye 3HaYeHM It TPU3HAKA OTHOCHTEb-
HO UeHTpa (o, As, Fk). DTH napaMeTpbl MOXHO He TOJIBLKO KOJHYe-
CTBEHHO OLEHMTD 110 THCTOTPaMMe, HO U OTOGPAa3UTh MX BU3YaJIbHO,
«yBHACTb» UX. ITo hopme 2ucmozpammor Moucho ycmanoeums u xa-
PaxKmep 3axonoMepHOCMU pacnpedesenus, T.e. TAN QYHKLHMH, OTIUCHI-
Balouei pacrpeneneHue. Tak, conocTasnsisi GopMy rHCTOrpaMMBbI Ha
pHC. 9 C HaNIOXEHHO Ha Hee KPUBOI HOPMAJIBHOTO pacnpeaeneHus,
JICTKO BHAETD CYLIECTBEHHOE PACXOXICHUE MEXIY SMIMHPHUYECKUM M
-HOpPMaJIBHbIM pacnpeneneHnéM. Popma rucTorpaMmel Ha puc. 8,
HaIpoTHB, NaeT OCHOBaHME MPENTIONaraTh, YTO PacHpeieNeHUE IM-
NMTUPHYECKUX aHHBIX GJIM3KO K HOPMaJIbHOMY (Ha6ionaeTcs He3Ha-
YUTEJIbHAsA aCUMMETPHA). L

200 000

Puc. 9. TucrorpaMma pacnpeneneHus cpeaHeii 3apaboTHOI maarel
10 NpEANPHATHAM PErHOHa, pyo.

IIpn noctpoeHuu rpadmka rucTorpaMmEI CIefyeT UMeTh B
BHAY, YTO HEyAaYHBbIif BHIGOp MaciuTaGa rpadyKa NpUBOIKT K TOMY,
YTO TMCTOrpaMMa GopMHUpYeTCst IMGO B BUE OCTPOBEPLIMHHOM reo-
METpU4ECKON PUTYDBI, THGO IT0CKOBEPUIMHHOIM, HTHLIHE pacTsaHy-
TOH 1O ocHu abcuucc. B o6oux ciyyasix B pesysbTate aHanu3a dop-
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MbI THCTOTPaMMBI MOTYT GbITh CIEJIaHBl HEMPABHJIbHBIE BBIBOABI O
¢dopMe KpuBoit pacnpeneneHusi. [IpeqOoTBpaTUTh 3TH HEZOCTATKH
TIO3BOJISIET NPAGUAO «3040M020 Ce4eHUR», COTTIACHO KOTOPOMY OCHO-
6aHue 2eo0Mempu4ecKoii puzypot 004XCHO OMHOCUMBLCA K ee Guicome
xax 1:0,62. Inst bvrypsl THCTOrpaMMBI Ha pUC. 8 3TO MPaBHIIO CO-
OGmonaercs.

\

TeXHONOrUs BLINOHEHUS 3apnanus 3

- TlocTpoeHHe HHTEPBAJIbHBIX BApHALIMOHHBIX PSAOB pacripenc-
JIEHHs € Ucronb30BaHKeM cpeAcTB MS Excel MOXHO ‘'OCYyHIECTBHTD
Pa3TMYHBIMU CTIOCO6aMK — C TIOMOILBIO MHCTPYMeHTa Ceonnbie Tab-
AMUbI MU K€ TIPUMEHSS HHCTPYMeHT I'HcTorpaMma HajfcTpoHKH
ITaker ananm3a. B HacTosiLeM 3anaHuH pa3bMeHHE EAMHHLL COBOKYIT-
HOCTH Ha HHTEpBabl (rpynibl) 6yAET OCYLIECTBIATHCS C TIOMOILUBIO
cpencTB HHCTpyMeHTa I'ncrorpamma. .

1. Oco6eHHOCT NOCTPOeHUs uuropsanwui BapUaLMOHHbIX
.PAAROE pacnpenenexHus cpeacTrsamu uHcTpymenta F’MCTONPAMMA

1. B Haactpoiike Excel Ilaker anam3a uHctpyMeHT I'ucrorpamma
HCTIONb3YeTCs JUIsi FEHEPAaLMM MHTEPBAJIbHONO BApHALIMOHHOTI'O psijia ¢
DAGHLIMU NO GEAUMUNE UHMEPEAAAMU, A TAKKE VI TIOCTPOEHUS THC-
TOrpaMMBbI M KyMYJISITEI CGOPMHUPOBAaHHOTO Pslia pacripeeicHus. .

HUnctpyment T'HcTOrpaMma NpOU3BOAMT CAEAYIOLUME AEHCTBUS:
e pacCYMTHIBAeT YHCO HHTepBaoBs no ¢opmyne I'. Crepaxecca (17);
e ' oOmnpenensieT BEMYUHY HHTEpBana k no gopmyine
_ Xmax ~ Xmin v ‘
< h==q1 L9

HECKOJIbKO OTAMYHOMU oT opmynst (18);

e onpexensieT HUXKHUE rPaHHULIbI UHTEPBAJIOB;

e (oOpMHUpYET HHTEPBAILHBIN BapHALIMOHHBIH PSIA B. COOTBETCTBHH €
BENIMYMHAMH {k}, h; ‘ «

'e  pacCYMTHIBACT YACTOTHI M HAKOILUICHHBIE YaCTOCTH HHTEPBAJIOB, OMpe-
JIeNisisi YUCJIO TOMNanaHMii JaHHBIX B CPOPMUPOBAHHBIE MHTEPBAIHL;

e CTPOMT CTONOMKOBYIO AUArpaMMy YacToOT (KOTOpasi MOXET GbiTh
npeoGpa3oBaHa B THCTOrpaMMy) U KyMYJISITY HaKOIUIEHHBIX 4aCTo-
CTE¢it ISt IOJIYYEHHOTO pslla pacrpeleieHus;

e TEHEpMpYET Ulsl BApDHALIMOHHOTO psAna BhIXOAHYIO Tabnuuy B dop-
mare (20): :

|_WuTerpanbHbii %
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2. Mexny TepMUHOJNOTHE reHepupyemoii B pexnme T'neror-
pamMMa BBIXOJHO# TaGIMLBI MU TEDMUHAMH, TIPUHSITHIMU JUISI Bapua-
LIMOHHBIX PSAAOB, UMEIOTCA pacxoxaeHus. CorjiacoBaHue TepMPIHO-
JIOTHH npnBonm“c;[ B Ta0i1. 4-M.

Tabauya 4-M

CTATUCTNYECKASY UHTEPITPETAIMSI TEPMUHOJIOTMU
MHCTPYMEHTA THCTOIPAMMA

TepMUH MHCTPYMEHTa

TepMuH, NPUHATLIA B CTaTUCTUMKE

T’MCTOrPAMMA
Kapmanbi WHTepBanbi BApMAUMOHHOro psiga
WnTepsan kapmatos [unana3oH sueek, coaepxatumnx B BO3pacTaiowem

nopsiake BepxHue rpaHuubl UHTEPBaNos
UHTerpansHbiii npoueHT | HakonneHHas 4acToCTb, BuipaXeHHas B NPOLIEHTaxX

3.*UHcTpymeHT T'HCTOrpaMMa MMEET IBa PeXHUMa paGoOTHI:

* DEXUM agmomMamu4ecxozo opMuposanun unmepea/ma BapUaLlMOH-
HOFO psiia, MMEIOLIUX PaBHYIO BETHYUHY h;

* . PEXHM POPpMUPOBAHUA UHMEPEAN08 PAAA 6 COOMBEMCMEUN C 2PANU-
-4amu, 3adannvimu noav3osamesem. ECI npyu 3TOM 3agaHHbIE UH-
TEpBaIbI OYAYT HE PaBHBI MEXITY €o60if, TO B CTeHEPUPOBAHHO# CTOI-
6GUKOBO IMarpaMMe YacTOTHI TONATaH|s B UHTEPBAT He OyIyT cBsi-
33HBI C pa3MEPOM MHTEPBAJIA, YTO HE MO3BOJIUT NMPABHILHO OLIEHUTD
XapaKTep paclpene/ieH!st eAMHULL U3Y4aeMOii COBOKYITHOCTH.

2. 3apanue ynpasnsiouiei nHdopmanun
B AManoroBoM OKHe WHCTPYMEeHTa I'MCTOI'PAMMA

3anyck MHCTpPYMEHTA I‘ncmrpamma OCYLIECTBISIETCS cne,uylo-
e nocne,uonaTeanocnxo necTBuit:

Ceplmc - Amums naunux - I‘ucrorbauua - OK.

Puc. 10. [Inanoropoe 0KHO HHCTpyMeHTa HeTOrpamMma

B nosiBMBLIEMCS AMaJIOrOBOM OKHE MHCTpyMeHTa I'HcTorpam-
ma (puc. 10) 3agarorcs caenyioliue napaMeTphl.

‘BaJia (BHAYECHHE X,
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1. TTone BxoaHoii HHTEPBAad — BBOOUTCS CChUIKA HA IMaNa3oH sfive-
€K, colepXaluux 3HaYeHHMs1 aHATU3UPYEMOTO NPHU3HaKa.

2. Miurepsan KapMaHoB (HeoOs3aTeabHbIN rnapameTp) — BBOOMTCH
CcChbUJIKa Ha AMana3oH siueek, B KOTOPBIX 3aal10TC BEPXHUE rPaHULIBI MH-
TepBanoB. Ecnu Takoi Auana3soH He yKas3aH, Excel ocyluecTBJISIET pacyeT

- HUXHUX TpaHUU UWHTEPBAJIOB aBTOMAaTHYECKH.

3. dnaxok MeTKH He aKTUBU3UPYETCS.

4. ITone BpixoaHoit HATEPBAN — BBOAMTCS CChUIKA HA aqeﬁxy 3aro--
JIOBKA fiepBoro cronbua ¢hpopMupyeMoit TabauLbl WHTEPBATLHOTO Bapua-
LIMOHHOTO psifa.

5. Mepexmoyatens Hosbiit padounit anct/Hosasypabouas KHHIa —
OTKpblBaCT Hoswbtit pabounit nuct/HoByio pabouyio KHUTY.

6. ®naxoxk ITapero (oTcOpTMpPOBaHHAs TMCTOrpaMMa) — yCTaHaBIH-
BaeTCsl B aKTUBHOE COCTOSIHME MPH HEOOXOOMMOCTH NMPENCTaBUTh JAaHHBIC

‘B MopsiiKe YObIBaHMst 4acToThl. EciM ¢aXok CHAT, TO JaHHBIE B BbIXOA-

HOM JMamna3oHe GyayT MpUBEACHBI B TIOPSIKE CJIEI0BaHUSI HHTEPBAJIOB.

7. ®naxok MHTerpaibHblii NPOLEHT — YCTAHABIMBACTCA B aKTHB-
HOE COCTOSTHME, €C/IM HEOOXOAMMO PacCYMTAaTh HAKOIUIEHHBIC YaCTOCTH
(BBIpaXEHHbIE B MPOLEHTAX) U MOCTPOUTb IPaPUK KyMYJISTHL.

8. ®dnaxok BeiBoa rpagMKa — YCTaHABJIMBAETCS B aKTHBHOE COCTO-
SIHME TIPY HEOOXOAMMOCTH ABTOMATUYECKOrO MOCTPOCHHMS CTONIOMKOBOI
JYarpamMmMBbi.

3. 3tanbl NOCTPOEHUS UHTEPBANILHOro-paaa pacnpeneneumt :
C MCNONb3OBAHUEM ABYX PEXUMOB UHCTPYMEHTa TUCTOTPAMMA

NSt TIOCTPOCHWSI MHTEPBATBHOTO BAPHALMOHHOIO Psiia HEOGXOIH-

/MO B ZIWAJIOFOBOM OKHE MHCTpPYMeHTa ucTorpamma 3anarhb éepxnue zpa-

Huypst VHTEPBATIOB. TTOCKOIEKY OHM HEM3BECTHBI, U1t MX HAXOXICHUS
MOXHO BOCTIONTb30BATECST PENCUMOM AGMOMAIMUHeCK020 pactema panuy
unmepeasoe (1. 1.3). OnHaKo B 3TOM PEXUME B KApMaHax TeHepUpyeMoit

- TAGJIMLIGL BBUIAIOTCS HUNCHUE 2Panuyb: VHTEPBATOB. Jlyisi OMyYeHUst Ha -

HX OCHOBE BEPXHMX IPaHUILl HE06XOIMMO BBITIOTHUTD 1Ba NEHCTBHS:

1) HCKITIOYHMTB M3 KapMaHoB creHepupOBaHHou TabMUL{bl HUXHIOK
rpaHuily NepBoro MHTEpBajia X, .. . :

2) no6aBHUTh KapMaH ¢ BEpXHEH rpammeﬁ X, MOCTIEAHETO HHTEP-
. IMeETCA B Tabn. 3 — OnHCaTENbHEIE CTATHCTUKH).

Hns nemoucmauuouuom MpUMepa TaKoe npeoﬁpasoBaHuc npuse-
JIeHo Ha puc. 11.

Ta6nuu,36 | -
g f[

. 94,0 .
134,8 - MNpeoGpasyercs 8
175,6 v
.94 216,4
95 | -257,2
196 Ewe
a) nepBUYHas : 6) urorosast

Puc. 11. Cxema riepexona OT HUXHUX IPAHHL] MHTEPBAJIOB K BEPXHUM
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TToCTPOEHME MHTEPBATBHOTO PSJIA C UCTIONB30BAHUEM OMNMCaH-
HOTO NpYeMa nepexoia OT HUXHUX IPaHHLL K BEPXHUM OCYILECTBJIs-
€TCs1 B JIBa 3Tana. : :

Aran 1. TpuMeHsETCS peXUM aBTOMATHYECKOTO PacyeTa rPaHML

MHTEPBANOB. B 3TOM peXHMe pacCUNTHIBAIOTCA HUXHUE rPAHU LB MHTED-
BaIOB U opmupyercst Tabauga 6, paccMaTpuBaeMast B KaYeCTBE npome-
wcymonnoii (ee popmar npuseneH Ha puc. 11, a). TToMuMo HMXHMX rpa-

HUL B Tabn. 6 aBTOMaTMYECKM IeHEPUPYETCS JOTIOTHUTENbHBI! KapMaH C -

umeHeM «Ewie», KOTOpBI 3ape3epBUpOBaH sl TIOCAEAYIOLIErO 3aNaHUS
BEpXHEN IPaHULIb NMOCEIHEr0 MHTEPBAIA (3HAYEHHS X

"B CTEHEPHPOBAHHOM Tab.1. 6 BLINOAHSETCA NEPEXOR OT HUXKHMX rpa-
HHIL K BEPXHHM (C MCKITIOUEHHEM X, , M J06aBIeHHEM X,..)- [IpeoGpa3o-
BaHHE BBIFIOTHAETCH BPYYHYIO B COOTBETCTBHH CO CXeMOM Ha puc. 11.
‘B pesynbraTe NpoMeXyTOuHas TabNuLA NEpPexXoauT OT CBOEro nepeuunozo
'BHIA (C HWKHHUMH TPAHHLIAMHU) K umozoeomy (C BEDXHUMYU IPAHULIAMH),
‘B KOTOPOM [IHafa30H KapMaHOB CMELIEH Ha OXHY SueHKy BHU3.

ITockonbKy Ha TiepsoM 3Tane KpoMe rpaHMLL MHTEPBANOB HE pac- -
CUYMTBIBAIOTCS. HUKAKUE JIPYTHE XapaKTEPUCTUKU Psilia H AOJDKHA GBITH Cre- .

HEpHPOBaHa TONLKO TabJ. 6, To Ha ITOM 3Tane B AuanorosoM okHe Inc-
TOrpaMMbl HEOOXOAMMO 3aaTh TONLKO ABa NapaMeTpa, 06ecrneunBaIOILUX
TeHepauujo Tabx. 6, — Bxonnoit unTepsan, Brixoanoit unTepsan u He ak-
THBH3UPOBAaTh OCTa/IbHBIC NAPAMETPBI OKHA. - : L ,
n 2, MipumensieTcst pexuM GOPMUPOBAHMS PAAA MO 3ANAHHBIM
- BEPXHUM [paHMLAM uHTepsanos (m. 1.3). Ipu stom B COOTBETCTBUH C
-KapMaHaMy UTOT'OBOH nmpomexyToyHo# Tabn. 6 reHepupyercsi B popmare
(20) esexodnan Tabauua 7 WHTEPBANBLHOIO BapHAaUMOHHOIO Psfia U CTPO-
HTCH CTONGHUKOBasi AUATPAMMA C HAHECEHHOH Ha Helt KYMYJITOM.
Jnst BBIMOHEHUS 3TOTO 3Tana HEOGXOAMMO BHOBb OOPATHTHCH K
_MHCTpyMenTy I'mcTorpamma, 3a1aB B AMAOrOBOM OKHE CNIEAYIOLINE Napa~

Metpol: Bxoauoit mmrepsan, Hurepsan kapmanos, Buixogno#t unrepsan,

Hirrerpanbumit nponent, Buimox rpaduka.
BoixoqHast TaGrMua cofepxXuT: o S
* TPaHHLUBI HHTEPBAIOB — B rpade ¢ umeHeM «Kapman»;
* 4acTOTHI HHTEPBAJIOB — BO BTOPOii rpade; L

® HaKOIUICHHBIE YaCTOCTH — B rpade ¢ uMeHeM «HIHTerpansHblit %».
s 1eMOHCTPaLMOHHOIO NMPUMEpPa BBIXOAHAS TaGlINLa HMeeT cne-

AyIoWMit BUA: :

. , ‘ Tabnuua 7-4N
WHTepeanbHbii paga pacnpeaeneHus npeanpusTii R

N0 CTOMMOCTW OCHOBHbIX NPOU3BOACTBEHHBLIX hoHAOR .

KapmaH ) Yacrora Nurerpanshbit %
1348 - 3 ~ 10,00
175,68 6], . . 30,00
-216,4 11" R 66,67
257,2 6 ‘86,67
298 4 100,00
0 100

4. NMpuesenexne BLIXOAHOK TabGnMLLl pi-nuarpamuu X Buay,
o v NPUHATOMY B CTaTUCTHKE )
1. CreHepupoBaHHylo I'mcTorpamMmoli BrixoaHyI0 Tabnuily
(Ta6n. 7) cienyeT NPUBECTH K BUNY, MPUHATOMY B CTATUCTHKE, yH-
THIBask COrIaCOBaHME TEPMUHONOTUH, aHHOE B Tabn. 4-M. Jlns ne-

' MOHcTpaumoHHoro npuMepa Excel-popmar pe3ynbTaTHBHOR raﬁmp »

LBl BHICAAAMT CEAYIOMWUM 06pa3oM: 5 :

. AnTepsansHuiit paa pacnpenenenun npomcpmuﬂ a
NnO CTOMMOCTH OCHOBHBIX nponmamm HoHAOS

TaGrwua AN |

- | Yweno Haxonnervan
Tpynnsi npeanpwaTwit no cpennergqoeoﬁ 1a i
CTOMMOCTH oc;noanux QoHaos - P ,”‘W’p"m’”" m" yncnu? °°, ’”" '
— 94— 134,8 3 ~10,005|
03/ B ~ 134,8 — 175,86 - . 8 - 30,00
04 1756 —2164 - 11 88,67
D . 216,4 —257,2 R 8 . 86,67
10 _257,2 — 298 4 109,00
0 . ! : : ] . . .
1108 e v mroo| T 30

. Hna nepéxona‘ oT fra6n.f7 X pesynbramaﬂoﬁ Ta6Mue Heo6xo-

_ IMMO NPOBECTH BPYYHYIO CIEMYIOLINE npeobpa3oBaHus:

®  3aMEHHTH Haanau%ﬂ CTONGLOB; ,
o - ynanuth cTpoKy <«Eme»; : vl y .
‘e TPaHMLBI UHTEPBANOB MPUBECTH K (OPMATY «HUNCHAR epaHUKA —
gepxnsn epanuya» (IU1S NEPBOTO MHTEPBAA HIKHAS IPAHMLIA — 3TO
- x,, M3 T1aba. 3 — OnucarensHble CTATHCTHKM); :
" e pobaButh-H 3aMOHUTH HTOTOBYIO CTPOKY.

2. B KayecTBe BLIXOZXHOrO rpadKa HHTEPBAJILHOrO psila MH-
cTpymeHT THCTOrpaMMa CTPONT cmoabuxosyio duazpammy C HAHECEH-
Hoi Ha ee rojie KymyssToit. [inst mpeo6pasoBaHust cmduxaqo:‘i on-
azpammel B 2ucmozpammy Heo6XOMMMO YMEHBLINTS LIMPHHY 3a30pa
Mexny cronbuamu 1o 0; BOCTIO/B30BABLIMCH COOTBETCTBYIOLUMM CPENl-
CTBOM MHCTpyMeHTa Macrep auarpamm. _ v -

" TlonydeHHYIO TMCTOTpaMMy CIEIYET NMepeMeCTUTh B Gonee
yno6Hoe [s aHasiu3a MecTo Ha pabouem nucre Excel, pacrionoxus
¢e BCyIeq 3a Pe3y/IbTaTUBHOM TaGnuueit. » o

Macmra6 rpaduxa rucTorpaMMBI JOJKEH OTBEYaTh IIPaBUITY
«30JI0TOTO CEYEHMUsI», ISl YETO WUPUHA U BBICOMA 2UCMOZPAMMBL yC-
manaeausaemcs é nponopuuu 1:0,62. ' , v
* Jnst AEMOHCTPALIMOHHOTO IIPMMeEpa rMCTOrpaMMa NnpuBeieHa Ha
puc. 8. , .
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;5' Pacnonoxexne faHHbIX Ha péﬁoqem nucre Excel

HcxomHbIe IaHHbBIE M PACCUMTHIBAEMBIE XaPaKTEPUCTUKU pana
pacripelieIeHHsI pacriosiaraloTcsl B yeTbipex Tabiuuax paboyero aii-
"J1a MEPCOHAIBHOM MATKH CTYAEHTAa B COOTBETCTBUHU € Tabi. 5-M.

Ta6/tuua 5-M
PACHOJIO)KEHI/IE JAHHBIX HA PABO‘IEM JIHCTE EXCEL '

HcxoaHbie flaHHbie M MX CTaTUCTHMHECKHe XapaKTepucTKu Mpecanuﬂ
3Ha4YeHust NepBoro NpuaHaka — B CTONGUE NepBoro NpusHaka. -
13 Tabnuupi 1 P P B4:B33
- | MpomexyTouHaa Tabnuua. © HUKHIMY rpaHuLaMu umepaanoa —_
nepsuyHasa Tabnuua 6. YkasbiBaeTcs aapec 3aronoska nepBoro : A90
.| cron6ua ’
MpomexyTodHas Tabnmua ¢ BEPXHUMMN rpaHNLIaMN MHTEPBanoB —
utorosas Tabnuua 6 P A92:A96
BuixogHas Tabnuua — Tabnuua 7. YKaSbIBaeTCFI appec 3aronoska
| nepsoro cton6ua . ’ A101
v rucrorpamma " KymynsiTa Bapuauwounoro psna — ¢ sepxHent
NeBoi s4einkomn - A112 -

Anropurmsi Bbll‘lOIlHeHMﬂ 3an,a|-|m| 3

BbanJlHeHMe 3a.nanml ocymecTBJmeTcsl B TPU 3Tana:

1. ITocTpoeHHe MPOMEXYTOYHO TaGULIbI.

2. TeHepaums BbIXOZHOW TaGNMLLI M IPadHKOB. :
‘ 3. IlpuBeneHue BbIXOAHOWM TaGnULUBL U AMarpamMmbl K BHaY, NpuHs-
. TOMY B CTaTHCTHKE.

. ! .
3Tan 1. NocTpoerue npomexyrouHoi Tabnuusbl
‘Anzopumm 1.1. Pacuem Hudcrux epanuy unmepeanoe

1. Cepnuc —> AHanu3 naunbix — Tucrorpamma — OK;

2. BXoaHoil MHTepBaN « OMAaNa30H sYEEK, BbIAEICHHbIH COMTaCHO
Tabn. 5-M aast cronbua 3HaYeHHMil epBoro NpU3Haka;

BHHMAHHE !!! 30eco 603moncer ouubounbiii 3aX6am Muiuibio cmon-
Oya emopozo npusnaka. Heo6xaou,uo  NPOKOHMpOAUpoeamb npasubHocms 3a-
OaHun 6xo0Hbix 0annbix!

3. MiHTepBasi KapMaHOB OCTaBHTb HCBaHOJlHCHHblM'

4. BoixoaHo# MHTepBaJ < aapec 3arofoBKa NMEPBOTO CTO/IGLa nep- ,

Buquisi n(;);&mcxquﬂoﬁ Tabn. 6 (cM. tabn. 5-M).

A/léopumM 1.2. ITepexod om Huxcrhux epanuy K-6epxXHUM

1. Boinenutn KprOpOM 6cpXHION A€
eyio ayeiky Tabn. 6 U HaxaTb
kinasuuy [Delete]; -
2. BBecTH B Aueiiky ¢ uMeHeM «Elue» 3HaueHMe X, IEPBOTO MNpH-
3Haka 13 Tabn. 3 — OnucareabHbie CTa'mchu

c 1aba. 6-M;
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Otan 2. FeHepauus BbiXxoaHO#K Tabnuubl M rpadpukos

Anzopumm 2. 1. ITocmpoenue 6bix00HOi mabauypl,
cmonbuKoeoii 0uazpammol U Kymyaanmaoi

l CepBuc — AHanus naHHbix — [ucrorpamma — OK;

2. BxoaHoit MHTEpBaN < OMUANa30H fA4eek, BbmeneHHbm comacuo
Taba. 5-M mis cronbua 3HayeHUit epBoro NMpU3Haka,

BHHMAHHE !!! 30ece 603m0ceH ouiuGo4HbIl 3aX6am Mbllublo cmoxr6-
ya emopozo npusnaxa. Heobxodumo npoxornmpoauposamo npaawlbnocmb 3a-
danus 6x00HbIX OaHHbix!

3. MnrepBan KapMaHOB <« AMAIa30H KapMaHOB HUTOroBOM TpOMexXy-
TOYHO# Tab. 6 ¢ BepXHUMH rpaHULAMH (CM..TabIl. 5- M);

4. BoixoaHOil HHTEPBAN « aJpeC 3arojioBKa MepBOro CTONOLA Bbi-
XofHO Tabu. 7 (cM. Tabn. 5-M);

5. NnTerpannubiii npoueHT — AK'ruBuauposa‘rb,

6. BuiBoa rpacduka — AKTMBU3MPOBAaTh;

7. OK; - v , ‘

8. [Mpyu MosBIEHUH COOBILEHUS O HaNoXeHUHU JaHHBIX — OK.

3rtan 3. MpuseneHue BbIXOAHOW Tabnuubi U AUarpaMmbl K B’ub.y,
NPUHATOMY B CTaTUCTUKE ~ * o

Anzopumm 3.1. IIpeobpasosanue euxoanoﬂ mabauybt 8 pe3ynomamusHyio

1. 3aMeHHTb Has3BaHUs C'ronﬁuoa BleOJIHOPl Tabn. 7 B coome'rcmnn

Ta6auya 6-M

Hamuue cronbua

B BBIXOQHO# Tabnuue Hassanue cronﬁug B pe3ynbTaTMBHONi Tabnuue

KapmaH PynAbl NPEANPUSITAIA MO CTOMMOCTV OCHOBHBIX HOHA0B
Yacrota. ’ YuCNo NPeAnpUATWIA B rpyAne . '
WHTerpansHblit % HakonneHHas 4acTocTb rpynnbl

+2. CTpOKH NepBOro CToAGLIA IPUBECTU K BUILY «HUICHAA ZPaHULA UHmep-

6aNa — 8ePXHAA 2PAHUKA UHMEPEana», y‘IHTblBaH COBIMAIEHHUE BEPXHUX FPAHULL
NpebLIyLLIET0 MHTEPBAIA C HIDKHEH rpaHuULied MOC/enyIOLIero HHTepBana,

- 3. Ctpoky ¢ umeHeM «Ele» BBLICTUTD MBILIBIO M OYMCTUTD, HaXaB

KJ1aBuLIy [Delete];

4. JIo6aBUTb U 3aMOJIHMTh CTPOKY C UMeHeM «Hhrtoro». ' = /.

A/:eopumM 3.2. IIpeobpasosanue cmonéuxoeoﬁ ouazpammsl @ 2UCMozZpaMmy

1. OCYILECTBHB «3aXBaT MBILIBIO», [IEPEMECTUTD IPaduK, pacrosno-
JKMB ero Bcied 3a Tabui. 7 corjiacHO ajpecalui, )’Ka3aHH017( B Tabn. 5-M;
2. UcKno4uTh 3a30phl, BBHIMOJHUB CJEAYIOLIHE NCHCTBUSA:
2.1. Haxatp mpaBylo KHOINKY MBI HA o;mom u3 cront’mxos M-

arpaMMbl;.

2.2. ®opmar psapos aanHubix — IlapameTpsi;

2.3. IlIupuna 3a3opa « 0;

2.4. OK;

3. ”Cl‘lOJleYﬂ «3aXBaT MBILIbIO» 33 YroJ nons rpaduka, yCTAHOBUTD
COOTHOLLIEHHE WUPUHb! U 6biCOMbI GUTYPBI THCTOrPaMMBI B riporiopuuu 1 0, 62
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BHHMAHIIE.’!.’ 30er B03MOXCHA OUIUOOHHASA YCMAHOBKA YKazanHol
nponopuyuu 0na pasmepoe noaa epaguka, a He daa camoil 2eomempuyeckoii
guzyper 2ucmozpammet. Heobxo0umo npokonmposupoeame npasunbrocms yc-
MAaHOBKU NPONOPYUU WUDPUHB U 8bICOMbL PUZYPbLL 2UCMO2pamMMbl!

3. 3AKJIIONMUTEJIbHbIA 3TAN

1. AHanu3 o6o6waowmx nokasarenei
onucarenbHOW CTaTUCTUKU

Ha ocHoBaHMM paccYMTaHHBIX 3HAYEHMIA ITOKa3aTesieit onuca-
TEJIBHOM CTaTUCTUKHU MOXHO HE TOJIBKO IOJIYYHTh HHGPOPMALIMIO O
CPENHUX BEJIMYMHAX, CTENEHH BapHALMU M OCOGEHHOCTSX (HOPMEI
pacrnpeneseHus eAIMHULL COBOKYITHOCTH, HO U CHEJIaTh 3aKJIIOYEHUS
O IPYTMX CTAaTUCTUYECKUX XapaKTEPUCTUKAX U CBOMCTBAX COBOKYII-
HOCTH, O BHYTPEHHE! CBSA3U MEXAY EAMHHLIAMU COBOKYITHOCTH.

1 1. Cmenenv xoaebaemocmu npuznaxa onpenensieTcs 1o 3Ha-
YEHHIO KO3DUILIMEHTA BADHALIMHU ¥, UCXOIST U3 OLIEHOYHOM LKA (6).

ITokasarenn V HCITOJIB3YETCA U IUIH CPaBHUTEJIBHON OLIEHKH Bapna- .

LMK B Pa3TMYHBIX psiiax pacrpenesieHHiA.
1.2. Odnopoonocms coeoxynnocmu nnst HOpMaJIbHOI‘O U OIM3KHNX
K HOpPMAJILHOMY DAacIpeNesIeHHi ycTaHaBIMBaeTcs Mo yciaosuio (7).
YeM ogHOponHEe U3yyaeMasi COBOKYITHOCTB, TEM Ha,uexmee TOJTyYeH-
Has CpeHss X.
1.3. lns oueHKH Hadexcrocmu (munu-mocmu) cpeoneii eeaunu-
Hbt X MOXHO BOCTIOJIb30BAThCS 3HAYEHUEM TIOKA3aTe st BapHaLuu V..
Ecau ero 3HaueHUe HEBEJIUKO, TO MHAMBUAYaIbHbIE 3HAYCHUS npn-
3HaKa X, MaJIo OTJIMYAIOTCA APYT OT APYTa, eAUHULIBI HAGMIONEHUS KO-
nmecmeHHo OIHOPOIHBI U, CJIENOBaTEIbHO, CpeIHsIsa apudMeTHYEC-
" Kasi BeJIMYMHA X SIBIISIETCSI HAJIeXHOM XapaKTepUCTUKON JaHHOM CO-
BOKYMHOCTH. Ecin Xe olleHKa ¥, 10CTaTOYHO BBICOKA (IPEBbILLAET
40%), T.€. HaGITIONAETCS 3HAYNTENBHOE pacxoxaeHne MeXIy 3HaYeHH -
~ SIMH X,, TO CpEHAsL X OyIeT HEHaleXXHOU XapaKTepUCTHKOM COBOKYII-
 HOCTH M €€ NMPaKTUYECKOE NMPUMEHEHHE CTAHOBUTCS NIPOOIEMATUYHBIM.
1.4. ComocTaBiieHHe CpeJHHUX OTKJIOHEHUI — KBa/IpaTHYeCKO-
IO G ¥ JIMHEHHOTO d ITO3BOJISIET CAEJIATh BHIBOX 06 ycmoitwugocmu
uROUGYOJYAAbHbIX 3HAMEHUl npu3NHaKa, T.e. 06 OTCYTCTBUM CPEAM HUX
«@HOMAJIBHBIX» BAPHMAHTOB 3HAYEHMIA.
B ycoBHAX CHMMETPUYHOTO M HOPMAJIBHOTO, a TAKXe 6/113-
KHX K HUM pacrpeaeNeHui MeXIy MoKa3aTeNsiMi 6 ¥ d MMEIOT Me-
CTO paBEHCTBA
o~ 1,25d, d ~0,8 o,
TO3TOMY OTHOLIEHHE ITOKa3areneil d U o MOXET CIIYXUTh UHOuUKamo-
Pom ycmoiiqugocmu 0aHHbIX: ECITU
2508, @)

c
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TO 3HAYEHHs MPHU3HAKa HEYCTOWYMBBI, B HUX HMEIOTCS «@aHOMAJIbHBIE»
BBIGpOCHl. Crie10BaTeIbHO, HECMOTPSI Ha BU3YyaJIbHOE OOHApYXKEHHE M
UCKJTIOYEHHE HETUITMYHBIX eAWHUL] HAaOMIOACHUM MPU BHIMOJIHEHUH
3agaHus |, HEKOTOPBIE AHOMAIMM B IEPBUYHBIX JAHHBIX ITPOAOJDKA-
IOT COXPaHATBCS. B 3TOM cilyyae MX CleyeT BBISIBUTH (HampuMep,
MyTeM MOMCKa 3HaUYeHHU#, BBIXOISLIMX 3a FPaHULBI (X + 20)) U pac-
CMATPHBATH B Ka4ECTBE BOSMOXHBIX <«KaH[MIATOB»> Ha MCKITIOYEHHE U3
BBIOOPKHU. _

1.5. Mo 3HaYeHUSAM ITOKa3aTejeit X U ¢ MOXHO ONpPEXEJIHTh
2panuubl OUana3oHo68 PaAcCeAHUR 3HA%eHUIl NPpu3NAKa OTHOCHTEIIBHO
cpenHei X, T.e. YCTaHOBUTB, KaKas AoJs 3HAaYCHUI NMpPU3HAKa Iona-
JIaeT B TOT WJIK WHOM AMANa30H OTKIOHEHH OT X. :

CornacHo BeposiTHOCcTHOI Teopeme I1.JI. Yebrliuena, cnenyeT
OXWIATh, YTO He3aeucumo om gopmol pacnpedesenun 75% 3Ha4eHHU
TNpU3HaKa GYIyT HAXOIWTHCS B AMamnasoHe (X + 20), a 89% 3Haue-
HUIt — B AuanasoHe (X t 3o).

B nopmaavko pacnpedesennsix u 6ausKux K HuUM padax BEPOST-

' HOCTHBIE OLIEHK! AUANa30HOB pacCessHUA 3HaYE€HMI MPU3HAKa TAaKOBBI:

68,3% BoiifeT B AMANA30H (X to);
95,4% monameT B fUana3oH (X £20); - : »(22)
99.7% nosiBUTCS B AuanasoHe (X t 30).

CooTHoueH e (22) U3BECTHO KaK Npasuao «mpex cuzm».

JInst BIGOPOYHOM COBOKYITHOCTH 3HaYEHUA X M G, pacCyMTa-
Hbl (Tabn. 3 ¥ 5) ¥ ABASIOTCS TOYHBIMM, ITO3TOMY, OCHOBBIBAsICh Ha
TMPaBHJIE «TPEX CUTM», MOXHO TOYHO OLEHUTb TPAHMLBI BCEX TPeX
AMana3OHOB PacCesHUs IPU3HAKA U ONPENIETUTD, CKOJIBKO 3HAYEHHUI .
X, IOTajaeT B KaXAblif U3 IUAMa30HOB.

B cnyyae resepanbHON COBOKYITHOCTH TOYHO M3BECTHA TOJb-
KO BeJIMYMHA o, (Tabn. 3), a Ist CpefiHeil X paccYMTaHbI JIMIIb Mpe-
JeJIbHBIE OUIMOKH BBIGOPKH (Tabi. 3 u 4), M03TOMY IJIsl FeHepasib-
HOIi COBOKYITHOCTH OLIEHKH pacCestTHUs 3HaYEHHU I ITPH3HaKa 10 TPeM
AMana3oHaM SIBJISTIOTCS NPO2HO3HbLMU N OGBIYHO 3a1a10TCSI B popme
(22) ¢ KOHKPETHBIM YHUCJIOBBIM 3HAYEHUEM TIapaMeTpa G,

1.6. YUnTBIBast MPaBWIO «TPEX CUTM», B CTATHCTHYECKO npax-
THKE BeJIMYUHY 36 CUUTAIOT B YCIIOBUSIX HOPMAJIBLHOTO U GJIM3KHX K
HEMY pacripele/IeHUIH MaKcuMabno donycmumoii owubioi Habarode-
HuA ¥ OTOPACHIBAIOT Pe3yJbTaThl HAOIONEHUM, IJIsT KOTOPBIX

X, -%>3. (23)
1 7. I[Jm HOPMAJIBHOTO pacrpeae/icHHs CIIPaBeIMBO PaBEHCTBO
R = 6o. (24)

B ycinoBusX 61M30CTH pacripeeieHus: eAMHUL TeHepaIbHOM
COBOKYITHOCTH K HOPMAJIBHOMY 3TO COOTHOLIIEHHE UCTIONb3YeTC s IS
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MPOTHO3HOM OLIEHKU pa3Maxa Bapnauml MMpU3HAaKa B reHepaanon
COBOKYITHOCTH.

2. AHanus Tuna 3aKOHOMEpHOCTU pacnpeaeneHns

TIpyn u3yyeHUU coOUUaNbHO-3KOHOMHUYECKHX ABJEHMIT YacTo
BO3HMKAET SIMITMPUYECKOE PaCTIpeIeeHIe, XOTS M He OTBEYalollee
' CTPOrO HOPMAJIbHOMY 3aKOHY, HO MMeEIOLIEee C HUM CXOICTBO, 06yC-
JIOBJICHHOE TEM, YTO KpaiiHue 3HaYeHMUS PU3HAaKa (GIM3KMe K X U
X_.) BCTPEYaloTCs MHOTO pexe, YeM cepennHHbie. (Takos, Hanpu-
Mep, XapaKkTep pacrnpeneieHust IPU3HAKOB B 00HOPOORbIX COBOKYII-
HocTsX). [ToaTomMy conocraBiieHUE SMAMPUYECKOTO PACTIpeNe/IeHUS
C HOPMAaJTbHBIM BaXHO IS BBISICHEHUS! CTETICHH 1 M XapaKTepa pacxox-
ACHMUSI MEXNY HUMH.

Crpos rpa(bm< pacrpenesieHHs, IPEXIE BCEro MbITAITCS BBI-. .

SICHUTD, HACKOJIBKO CWJIBHO HapYIIEHO TIPEAMNOJIONKEHHUE O HOPMaJTb-
HocTH. ECIIM 9T HapylIeHHsT HEBETMKH, TO TTOJTy4EHHbIE BEIBOIbI O
CTaTUCTUYECKMX CBOMCTBAX COBOKYITHOCTH MOXHO CYMTATh JOCTATOY-
HO HaEXHBIMU. B NPOTHBHOM cilydae BOZHHKAET BOMNPOC O LEJIECO-
00pa3sHOCTH NPUMEHEHHS CTATUCTHYECKHMX METOZIOB, pabOTalOLINX B
YCJIOBHSIX HOPMAIBHOTO PAaCIpENe/ieHUs, U 3aMEHE MX Ha METOLBE, HE
YYBCTBHTEJIbHBIE K PACTIPEAETICHUIO JaHHBIX M YCTONYMBBIE K pa3iny-
HBIM OTKJIOHEHHSIM (TaK Ha3bIBaeMble, pPOGACTHLIE METO/IBI).

_ - BO3MOXHOCTB OTHECEHHS KPHBO# pacnpeieleHHst IMITHpHYec-
KHX JaHHBIX K TUITY KDMBBIX HOPMaJIbHOTO pacrpeseieHUs yCTaHaB-
JIMBAETCs MyTEM aHaIM3a (JOPMBI THCTOTPaMMBI PAZIa pacripeleICHHS
C YY4ETOM OLICHOK IoKasareseit oco6eHHocTei (hOopMBI pacripenee-
HUST — K03 bULIMEeHTOB aCHMMETPUH 1 3KcLiecca (CM. 1. 3 paa,uena
Kparkue TeopeTHdeckne cBeaeHus K 3aJaHUIO 2).

KoabduumeHTE acuMMeTpHH As M AS, XapaKTepHU3yIOT HECHM-
METPUYHOCTB Pacrpele/ieHus, a xoacp(buunem skcuecca Ek — cre-
TNeHb BRIPAXXECHHOCTH «XBOCTOB» PaclipeNeNieH s, T.¢€. qacmry TIosIB-
JeHUs 3HAYEHUH, YIAJIEHHBIX OT CPEIHETr.

2.1. ITpu aHnanu3se GOPMBI THCTOTPAMMBI npex.ue BCETO Cely-

€T OLEHHUTE pacrpee/ieHHe BApUaHTOB 3HAY€HWH MPU3HAKa 10 UH-
TepBasiam (rpynnam). Eciv Ha rHCTOrpaMMe YeTKO NPOC/IeXUBaIOT-
Csl IBA-TPH «rOp6a» YacToT BapHaHTOB (pHc. 12), 3T0 FOBOPUT O TOM,
4YTO 3HAYeHWs MPU3HAKa KOHLEHTPUPYIOTCH CpPa3y B HECKOJBKMX
HHTEpBaax, H, CICAOBATENIBHO, pacNIpeAe/ieHUe He ABISIETCS OMHO-
POOHBIM. ; '

Ecnm rucrorpaMMa uMeeT odnoeepuiuniyio Gopmy, €CTb OCHO-
BaHMSI NIPEANOaraTh, 4To Bmﬁopxa SIBJISICTCSL OOHOPOOHOIE TIO AaHHO-
MY TIPU3HAKY.
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Puc. 12. TIpumepsl rucTorpaMm € IIMHHBIMU «xBOCTaMM»
M PEe3KOA aCUMMETPUIHOCTBIO

Bwmecre ¢ TeM, CJIeIyeT UMETh B BULY, YTO IIPX HE3HAUYUTENb-
HoM oGbeMe BHIGOPKH (7 < 50) CIMIIKOM YT1yOIeHHBIA aHAIU3 THC-
TOrpaMMBI MOXET NPUBECTH K HEBEPHBIM BBIBOJAM, TTOCKOJBKY CJla-
60 BbIpaXXEHHBIE «TOPGUKU M SIMBI» YaCTOT MOTYT GBITH OGYCIIOBIE-
HBI He OCHOBHBIMH (DaKTOpaMM, ONPEAENAIOIMMHU PaCcTIpele/ICHNE
€IMHMI 110 TPYIINaM, a TIPOCTO CAYH@URbIMI OMKAOHEHUAMU BaDUAH-

 'TOB OT X.

2.2 YCTaHOBnB 10 BUAY ANarpaMMbl OJIHOpOJIHOCTb COBOKYIT-
HOCTH, T JaybHeiilIero aHanu3a GopMsl pacTipeieICHUs MCTIONb-
3yI0TCS1 OITMCATENbHbIE ITapaMeTPhl BBIOOPKH — 110Ka3aTeId LUeHTpa
pacnipenenenus (X, Mo, Me), Bapuauuu (o), ocobeHHOCTEH POPMBI
pacnipenencHus (As,, As, Ek), mossosnsionine OLIEHHUTH DJIN30CTDh IM-
MUPUYECKHX TaHHBIX K HOPMATBbHOM OopMe pacrlipefieieH!s..

- HopmaneHoe pacnpezienieHHe SBISETCS CHMMCT])P[‘-IHBXM " wm
HETO BBITIOMHAIOTCS COOTHOLICHUSI:
x"Mo—Me,As—-O As, = O'R bo.

Hapymermc 3THX COOTHOLIEHMUIi CBUAETENBCTBYET O HAMYUK
acMMMeETpPHH pacnpeneneHua. Pacnpenenexue ¢ HeGOoNBIION MK
yMepeHHON aCHMMETpHEiL B Gonbmuncmc CIIy4aes mo csoemy THIY
OTHOCHUTCSI K HOPMAJILHOMY.

Hapywenue paseHcta Ek = 0 roBopur o nocm’ro‘mo qacmM
TIOABNIEHMM KPaHHUX 3HaYeHUH NPU3HaKa. .

TakuM 006pa3oM, eCIH THCTOrpaMMa NTPUOIU3UTEIBHO CHMMET-
PUYHA, €€ «XBOCTbI» HE QUeHb IUIMHHBI (He Gonblue 5% BapHaHTOB
JIeXaT 3a NpeaeaMy UHTepBaia [X + 20]), TO OHa npedcmaeéasem pac-
npedeaenue, 6.4u3Koe K HOpMAALHOMY.

2.3. Tlpu pe3Ko aCHMMETPUYHOM rncmrpaMMe (puc. 12) 60-
7niee yRoGHOI XapaKTePUCTUKOM «LIEHTPa» paclpefesICHHUS SIBIACTCS.
meanaHa Me. OHa Gonee yCTOHYMBA K Pe3KUM BHIOPOCaM JaHHBIX, yeM
cpenHee X, 4TO IIO3BOJISIET MCITOJIR30BATh €€ npn paboTe ¢ pacmpe-
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ACNEHUAMM, UMEIOILIMMH «XBOCThI». B 3TOM cinyyae mnst uaMepenus
Me-
R
THIBAIOLMI CBOUCTBO MeaHaHHI (1), a TakKe KBapTHIBHOE OTKIIOHE-

-9

Hue Q=-=__=L Tlokasarens Q PEKOMEHIYEeTCA U IJISi OLEHKH Ba-

PHALMH B UHTEPBANIBHBIX PSIAX C OMKpbimosimMu UHTEPBATaMH, KOT-
Zia TIOKa3aTeJib 6 MOXET 6BITh MCYUCIIEH JININD MPUGTHKEHHO.

2.4. Ecnu pacnipeenieHUe eAHHULL BEIGOPOYHO COBOKYITHOC-
TH OJIM3KO K HOPMaJIbHOMY, BBIGOpKa SIBSIETCS PENpEe3eHTaTUBHOIA
(3HayeHue nokasareneii o2, 1 o? PacXOISTCS HE3HAYUTENBHO) U npu
9TOM KO3 PHULHEHTH 4s,, Ek, YKa3bIBaIOT Ha HE6ONBLIYIO U yMe-
PCHHYIO BETMYMHY aCHMMETPHH U IKCLIECCA COOTBETCTBEHHO, TO ECTH
OCHOBaHME IOJIaraTh, YTO pacnpeaeseHNe EANHUL TeHEPATbHOM CO-
BOKYITHOCTH 10 M3y4aeMOMY NPU3HAaKy GyaeT GIM3KO K HOPMaTLHOMY.

BapHaLiK NPU3HAKA PUMEHSIIOTCA KoabduumeHT V,, =

IV. PEKOMEHAALMM K AHANIM3Y CTATMCTUHECKMX
~ CBOWNCTB U3YYAEMOI COBOKYMHOCTU
MU COCTABJIEHUIO OTYETA

Hinxe H3noxeHs! peKoMeHIaLmy, KOTOPSIMH CITeAyeT pYKOBOX-
CTBOBAaThCS Ha 3aKJTIOYMTEIBHOM 3Tarne 1abopaTopHOi paboThl Mpu
aHaNM3¢ NOJTyYEHHBIX 0GOGILAIOUIMX MTOKa3aTeNei U MOATOTOBKE OT-
YeTa C BBIBONAMM T10 PE3yNbTaTaM paboThl.

HyMepauust myHKTOB B peKOMEHIALMAX COOTBETCTBYET HyMe-
palln¥ CTaTUCTUYECKMX 3aa4 U3 1. 4.1 — ITocTanoska 3anaun.

Ananu3 BbIGOPOYHO# COBOKYNMHOCTH ‘o

3agaga 1. YKa3arh KOJHMYECTBO AHOMATBHBIX €OIUHULL HabTI0-
JEHMSI CO CCBUTKOI Ha Tab. 2.
3anava 2. PaccunraHHbie BBIGOPOYHEIE MOKA3aTeN TIpeJICTaB-

TI€HBI B ABYX Tabinuax — ta6n. 3 u 5. Ha ocHoBe 3THX Ta6nuI HE06-

XOOUMO C(HOPMHPOBATEL eduHylo mabauyy 3HAYEeHU BBHIOOPOYHBIX
TIoKasaresieH, MmepeyrCIeHHBIX B yCIOBUY 3anauy 2, Tabn. 8 ¢ 3aro-
JIOBKOM «Onucameavnoie cmamucmuxu 8bi6opounoii cosoxynnocmu».
_ 3anava 3. [lnst oTBeTa Ha BOTpock! 3a)—3r) CJIeyeT BOCHONBb30-
BaTbCA TEOPETUYECKUMM TIOJIOXKEHUSIMU, UATOXEHHBIMH B METOIMYEC-
KX yKa3aHUSIX K 3aK/M0YHTeIbHOMY 3Tamy B pasene AHatu3 0606ma-
IOMKX NMoKa3aTeseil omucaTenbHol cratnernku (nm. 1.1, 1.2, 1.4, 1.5).
ITpu otBeTe Ha Bompoc 3B) B cyyae OGHapyXeHHUsT HEYCTO-
YMBBIX JTAHHBIX BO3MOXHbIE aHOMAJTMH CJIAyeT BHIABUTH M YKa3aTh
B Ka4€CTBE «KaHANIATOB» HA MCKITIOYEHHE U3 BHIGOPKH.
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Ipu oTBeTe Ha Bonpoc 3r) Heo6xonuMo copMHpOBaTH Tab-
JIMLY clienyloiero ¢opMara (C KOHKPETHBIMU YMCIOBBIMU 3HAYECHU -
SIMM TPaHUI] TUATIa30HOB).

Tabauya 9

PACTIPE/EJIEHUE 3HAYEHMI [TPH3HAKA 110 THAIIA30HAM
PACCESIHMSI IPU3HAKA OTHOCHTEIBHO X

Konuuecteo aHaueHwit X;,
Fpannust AMANA30HOB | . OASLMXCS B AUANA3OHe

MNepsbin - Bropoii Nepewiit Bropoi
nNpu3Hak npu3Hak npu3Hak NpU3HaxK

.

X-o0, <x,SX+0,

X-20,$x;SX+20,

x-30, <x,<X+30,

.

Ha ocHoBe gaHHBIX Ta61. 9 ONpeneiuTh IPOLIEHTHOE COOTHO-
IIEHUE PAacCesTHUS 3HaYCHU I TPU3HAaKa 110 TPEM NHUaTa3oHaM U Co-
MOCTaBUTh €r0 C OXUIAEMEIM IT0 TIPaBUITY «TPEX CUTM».

3anaua 4. g oTBETa Ha BOTIPOCHE 4a) — 4T) HEOGXOAMMO BOC-
T10/Ib30BAThCA Ta6JI. 8 ¥ CPAaBHUTH BEJIMYMHBI TIOKA3aTeNEH I ABYX

TNIPU3HAKOB. ‘ -
OTBeyas Ha Borpoc 4B), ciaeayeT oopatuTecs K 11. 1.3 pa3nena

Ananu3 0600malomux nokasarenel onHcaTeNbHON CTATHCTHKH METO-
JUYECKMX YKa3aHUH K 3AKMOIHTENbHOMY ITamy.

3anaua 5. TIpx NOCTPOEHUH HHTEPBATLHOTO BAPHALIMOHHOTO .
psifia pacrpee/IeH!st eAMHHL] COBOKYITHOCTH IO NMPHU3HAKY Cpeone-
20006as CMOUMOCMb OCHOBHLIX npou3eodcmeerHbix oHA0é HEOOXomM-
MO BOCTIO/Ib30BaThCA TEOPETUYECKUMH TTONIOKEHUSIMU, UTOXKEHHBI-
MM B METOOWYECKMX YKa3aHMUAX K 3aKIIOYMTEIHHOMY 3TANy B pasle-
nie 2 — AHAJIH3 THNA 3AKOHOMEPHOCTH pacnpeiieieHus.

JIia Mo;y4eHHOTO HHTEPBAJIBHOTO psiia 3HaYeHUue Moasl Mo

paccyMTHIBaeTcs 1o opmyne _
(fMa B fM;:—l) :
j . ’
.(fMa _fMo—l)+(fMo "fum)
TIe = X,,, — HIKHSS TPAaHULIA MOJATLHOTO WHTEPBANa; i — BEJTMYHU-
Ha MOJATIBHOTO HHTEPBaa; f,,, — YaCTOTa MOJAAJIBHOTO MHTED-

Bana; f,,, — YacTOTa MHTEPBANA, MPEAUIECTBYIOIETO MOAAD-
HOMY; fALM — YacTOTa MHTEPBaJa, CEAYIOLIETO 32 MOAATLHBIM.

Mo =x,,+h-
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‘ TostyyeHHbIe 3HaYeHus Mo CJIEyeT CPaBHUTD CO 3HAUYCHMUS -
MU Mol M3 Tabn. 3. IIpu HanMYMK pacXoXAeHHIt MeXIy HUMU
OOBACHUTD MPUYHMHBI 3TUX PACXOXKAEHMIA.

AHa/IH3 reHepanbHoi COBOKYITHOCTH
3anava 1. I'eHepanbHbie MOKa3aTeNu oy, cfv', As, Ek paccyu-

TaHbI C MOMOLIBIO HHCTPYMEHTa ONHcaTeNbHAs CTATHCTHKA, 1 MX 3Ha- |

Y€HUS NpUBEACHHI B Ta6. 3. Heo6xoauMo cpopMupoBaTh s HUX
OTHeNIbHYIO Tabnuuy (Tabia. 10) ¢ 3aronoBkoM «OnucaTebHble ¢Ta-
THCTHKH reHepaJIbHON COBOKYNMHOCTH. '

YCTaHOBHTE CTENEHb PACXOXIEHUST MEXIY ‘o2 M 62, MOXHO M0

dopmysne (16) pasnena KpaTkue TeopeTHIeCKHe CBeNleHHs K 3anaHuio 2.

- IIporHo3HbIE OLIEHKM pa3mMaxa BapHaLu R, paccuuThIBalOTCS

o ¢opmyie (24) us n. 1.7 pasaena Anaaus 0600maomux nokasare-

Jiel onHcaTeabHOl CTATHCTHKH METONUYECKHUX YKa3aHU K 3aKnouu-
TeJLHOMY 3Tarmy. : S '

- Jna xaXImoro MpU3HaKa NMPOTHO3HOE 3HAYCHHUE R, cnenyer
CPaBHUTL C R . R , '

' 3agaua 2. Cpenxue olM6KH BEIGOPKH PacCYUTAHBI ¥ TPUBE-
AeHbl B Tabn. 3 (napamerp Cmandapmruas owubka). Jins oTBeTa Ha
BOTIPOC 2a) MX CJEIYET BHIOPATh UX 3TOi TaGIULBI. , ‘

OueHky npenenbHbIX OIMG0K BEIGOPKH MMEIOTCS B TaGil. 3,

xoaumo cpopmMupoBath Tabr. 11 cremyromero ¢dopmara.

Tab1. 4a, Tabn1. 46. Ha 0OCHOBe 3THX OLIEHOK U ¢dopmymer (15) Heo6-

Tabauya 11

IIPEJIEJBHBIE OIIUBKH BBIB‘O'P_KPI{H OXWIAEMBIE T'PAHUIIBI
IJIs1 TEHEPAJIBHBIX CPEAHHUX ‘

Aosepu- Koapdu- NMpeaensHbie ownbxu Oxugaembie rpaHnus!
TensHas LMOHT BbIGOPKM ANIN CpeaHux X '
BEPOAT- | hosepus : ‘ ¥
HOCTH Ans NepBsoro [ AN BTOPOro | As NEPBOrO | ANS BTOPOro
P ] t npuaHaka npusHaka npusHaka nApU3HaKa
0,683 1 - <X< <X<
0,954 2 _ , <SX< | SX<
0,997 3 . . <XS <xS

-3amaya 3. s 3aKJII0YEHHS O CTENIEHU GIM30CTH pacripenene-.

HHsl €IMHHUL TEHEPATPHON COBOKYITHOCTH K HOPMaJIbHOI hopMe crie-
AyeT OOpaTUThCS K 1. 2.4 pa3fena AHaIH3 THHA 3aKOHOMEPHOCTH pac-

NpeneJeHust METOAUYECKUX YEA3aHUH K Baxmoqme.nbnomy Jramy.-

3HayeHHs1 K03 HULHEHTOB aACUMMETPHHU As U 3Kcuecca Ek umeror-
cs B Taba. 10. :

. 65

[IPWJIOXEHHUE 1

BCEPOCCUNACKUIA 3AOYHbIN

' ®UHAHCOBO-3KOHOMUYECKUH MHCTUTYT

 KAGEAPA CTATUCTHMKM

OTHET

o peéyﬂurarax BbINONHEHUS

KOMMNbLIOTePHOW s1labopaTOpPHO#A' pa6oTbl Ne 1

, ' . o ) ;-
«ABTOMAaTU3UPOBAHHLI/ anpuOpPHLIA aHanu3

' cTaTMcTMHecKo# coBokynHocTu B cpeae MS Excel»

Bap‘uéHT Ne,

Bumoanna: cr. I1I Kypca rp. ~

®.H.0.

IIpoBepun: '
’ JOJXHOCTD ®.1.0.

Mocksa, 2005 r.
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JIPWIOXEHUE 2
Tabauya 1

BA3OBBIIl BAPMAHT UCXOAHBIX JAHHBIX

Homep CpeaHeronosas CTOMMOCTb CpeaHeronosas CTOMMOCTb
ApeanpURTIA OCHOBHbIX NIPON3BOACTBEHHBIX | OCHOBHBIX IPOM3BOACTBEHHBIX
¢oHaos, MnH. py6. ¢$0oHAOoB, MNH. pY6.
1 : 98,00 98,00
2 117,00 117,00
3 121,00 121,00
4 128,00 128,00
5 80,00 80,00
6 ‘ 135,00 135,00
7 139,00 139,00
8 . 102,00 102,00
9 . 127,00 127,00
10 148,00 148,00
11 163,00 - 163,00
12 - 50,00 50,00
13 ' 122,00 122,00
14 - 135,00 - 135,00
15 156,00 i 156,00
16 180,00 180,00
17 ' 132,00 * 132,00
18 147,00 147,00
19 ) 115,00 115,00
20 149,00 149,00
21 167,00 167,00
22 112,00 - 112,00
23 87,00 87,00
24 . 152,00 152,00
25 135,00 135,00
26 125,00 125,00
27 - 95,00 - 95,00
28 131,00 131,00
29 - 153,00 153,00
30 145,00 145,00
31 180,00 180,00
32 104,00 104,00

ITpumedanue. st GOPMUPOBAHMA MCXOAHBIX NaHHBIX BAPHAHTOB
JnabopaTopHoit paboThl HOMep BapuaHTa 3anaeTc B sayeiike E2. Heobxoau-
MO B Tabn. 1 BMeCTO NpUBEAEHHBIX KOHKPETHBIX YHCIOBBIX 3HAYEHHM MO-,
cTaBUTb POpMYJTy HX pacyeTa KakK (yHKUHMIO 3THX 3Ha4YEHHMIt H HOMEpa Ba-
puaHTta. Hanpumep, B sueiike B4 MoxeTt GbITh 3anucaHa Takas Q)opmyna

- =98 . (1+ $E$2/2). h

67

NPHWIOXEHHE 3

PACITOJIOXEHHUE MAKETOB PE3VJbTATHBHBIX TABJIHIL
B PABOUYEM ®AMNIE INEPCOHAJILHOM TAIIKM CTYAEHTA

37 - Tabnuua 2
;8 AHOManbHbie eanHnubl Habmopexus
: CpegHeronosan
; Homep CTOMMOCTb. OCHOBHbIX Boinyck npoaykumu,
ju|  -npeanpuATUA NPOVU3BOACTBEHHbIX MAH. PYG.
it ' ¢$OHA0B, MAH. PYO.
Tabnuuya 3
L , Onucarensiblé CFATUCTUKK
flo cronbuy
«CpepHeronosan Mo croabuy
CTOUMOCTb OCHOBHbIX «Bbinyck NPOAYKLMU»,
NPON3BOACTBEHHbIX MAH. py6
| ponpos», MaH. py6.
CronGey 1 Cronbeuy 2
8 {Cpearee CpenHee
- |CranpaprHas 1. - ,
*i|ownbka ' CraHgapTHaa owunbka
. {Meaunaxa Meauvanxa
51 |Moaa Moga
2, '|CranpaprtHoe CraHnapTHoe OTKAOHE
7| arknoHenne Hue
‘|Ancnepcus BuIGOPKK Aucnepcuna BuiBOPKYU
4 |Dxcuecc Akcuecc
‘55 | ACUMMETPUYHOCTb ACMMMETPUYHOCTb
|NHTepsan WUHrepsan
[MUHUMYM MuHumym
| Makcmym: Maxkcumym
9 |Cymma Cymma
|Cuer Cuer

o~ 1YpoBeHb HaaeXHOCTH

YpoBeHb HafieXHOCTU

(95,4%)

1(95,4%)




Tabnuya 4a

64 .
65 . MpepesibHbie oWMGKM BLIGOPKK
' Mo cron6uy
«CpepHeroposas 5 Mo cTon6uy
CTOUMOCTb OCHOBHbIX «Bbinyck nNpoaykunmny,
NPOV3BOACTBEHHbIX MAH. py6
¢$oHAoB», MAH. PYO. .
CronGey 1 CronGew 2

YposeHb HaneXHoéTM
(68,3%)

YposeHb HapexHocTn
(68,3%)

MpenensHbie ‘omu6xu BbiGOpkKn

Tabnunya 46

Mo cron6buy.
«CpepHerogoBas
CTOUMOCTb OCHOBHbIX

NPOU3BOACTBEHHbIX

Mo chnﬁuy )
«Bbinyck npoaykumumy,

MIH. py6
¢doHnos», MaH. py6. RN
CronGey 1 Cronbey 2

YpoBeHb HaOEeXHOCTH

(99,7%)

YpoBeHb HaAexXHOCTH
(99,7%)

BoiGopouHsie Noxkasartenyu Bapuaunum U aCHMMeTPun

Tabnnua 5

Mo cron6uy
«CpepHerognoBas
CTOMMOCTb OCHOBHbIX

NPOU3BOACTBEHHBIX
$oHAoB», MNH, pY6.

Mo cTonGuy
«Bbinyck Npogykumhy,

MJH. py6

CranpapTHoe OTKNOH
eHue .

CraHgapTHoe OTKIoHe
Hue

Avcnepcus Aducnepcus
CpeanHee nuxeliHoe CpepHee nuHenHoe
OTK/IOHEHUE OTKNIOHEHWUE
KoagpduumeHt Koadduument '
sapuauun, % Bapuaumu, %
Koadpoduumenr Koadduument

acuMMeTpuu

89

Tabnuua 6!

90

Kapman

Yacrtora

91

92 |

£

el 94§

£ 95

96

97

98]
99

[100]

MHTepsanbHbiii pAA pacnpeaeneHus npen.ripun-ruﬁ
NO CTOMMOCTH OCHOBHbIX NPOU3BOACTBEHHbLIX doHpos

Tabnuya 7|

101

Kapman

Yactora

Unterpanuvinii %

102

103

104

104]

1106

107
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