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[IPEIVICJIOBVE

[lmpoxkoe BHeIPEHME METOIOBR MaTeMaTUUeCKOM CTATUCTUKM B TEOPUIO
¥ TPaKTUKY KOHCTPYMPOBAHMSA U IIPOM3BOINCTBA pPaIMOo— U BJIEKTPOHHOMU
annapaTypsH TpebyeT OT KOHCTPYKTOPOB UM TEXHOJIOTOB OCBOEHMS BTHUX
METOINOB U yMEeHUS MuX IIpMMeHeHMd. [IpM 2TOM OUYeHb BaXHEIM SBJISEeTCH
BHIIOJIHEHME DBTalla CTATUCTUUECKOM 00OpabOTKM OINBITHBEIX HOaHHBIX, [IOJIY-—
UeHHEIX B pe3yJibTaTe NPOBEeIeHUS BKCIEPUMEeHTa, MUCIBTAaHUM UIOeIUM U
HaOJIOeHMM 3a TEeXHOJIOTMUYeCKMMM IOpoleccamMu. Takyiln o00paboTKy MOXHO
npoBOIMTH Ha OBM m 06e3 Hee. Ho npexzme ueM MCHOOJNB30BaTh IBM, HeoO-
XOOMMO MBYyUMTh "MexaHu3M" CcTaTUCTUUeCKOM o00paboTKM, YUTO MOXHO
OCYIWECTBUTEL TOJIBKO NpM Oe3MallMHHOM OOpab®OTKe OMNEITHHIX HOAaHHBIX. Kpo-
Me TOI'O, IIPM 5STOM UYaCTO yIOaeTCsa I[OJYyUMTb HeOOXOIOMMEIE pPe3yJibTaTH
foJiee ONepaTMBHO. ECTECTBEHHO, UYTO HAYaJIbHY NOOTOTOBKY IO CTaTU—
CTUUYECKOM 00paboTKe OIBTHBIX IOaHHBEIX OyIOyllMe MHXEHEPH IOJIKHEL I10JIYy-—
UyTh elle IpM ODOyUYeHUM B MHCTUTYTE BO BpPeMS BHIIOJIHEHUS KYPCOBEIX U
J1abopaToOpHEIX pPabdoT.

Oinsa »3ToM LeNM NpemdHa3HadaeTCda HacToduwee ydebOHOe nocobme, KO-
TOpPOEe OKAa3aJiIoCh HEeOOXOOMMEBIM, HECMOTPS Ha OOJIblIioe KOJIUYECTBO JIUTE-—
pPaType, IOCBAIIEHHOV paccMaTpMUBaeMOMy BoONpocy. IllpencramBjdeTrcsa Le-
JecoobpasHEM MMETb CTYIEeHTY IIOO PYKOM KpaTKoe Inocobue, B KOTOPOM
nopsanok o0paboTky Obl OB UETKO CHUCTEeMAaTU3MPOBAH, OIPOaHAaJIM3MPOBAH
Ha IOpuMepax, I[IpMBEIEeHB pasJIMYHEIE CIOCOOB 00paboTkM U MMEeJIMChb OH
OJI19 HEOOXOOMMEIX CJIydaeB CCBUIKM Ha JIMTEPATYPY .

B mnocobum paccMaTpuBaeTCsa CTaATUCTMUeCKad o00paboTKa OIMNBITHEIX
IDAaHHBIX, OTHOCHAWMXCS, KaK [OIPaBMUJIO, K KJIAaCCy HENPEePHBBHHEIX CJyUalHBIX
BEJIMUMH, KOTOPEE MOXHO ONMCATh OIHOMEPHOM OYyHKIUMEV paclpenelieHusd.

B nocobmm He paccMaTpMBAKTCS BOIPOCHE OpraHM3alLUM UM OpoBene-
HUS DKCIEepMMEeHTa, o00paboTkKM pe3yJsibTaTOoB IIPM MAaJIOM 4YMCJIE OIBITOB U
He NpMBOOATCA TabjaMUEe, HeOoOXOoHOMMble IpM 00paboTke, a NaKnTCcsa CCBUIKU
Ha JIMTEpaTypPHBIE MCTOUHMKM C LeJibl obecrnedeHMd BO3MOXHOCTM 4UMTaATE-—
JII0 PACLIMPUTL CBOM KPyI'O30p.

[TocoBbue He NpeTeHOyeT Ha IIOJIHOTY PacCMOTPEeHMA BOIPOCOB CTa-—
TUCTUUECKOM 00pabOoTKM ONBITHEIX HOaHHBEIX, HO BO MHOTUX IPaKTUUeCKMUX
cydyasax TIPUBENEeHHBM oOBeM OeVCTBUM OKa3bBBaeTCsd BIIOJIHE IJOCTaTOU-—
HBIM .

[lpennojsiaraeTcsd, YTO UMTATEJIE 3HAKOM C OCHOBAMM TEOPUU BEPO-—
ATHOCTEV UM MaTEMATUUECKOM CTATUCTUKHA.

1. BBEIEHUE

[lpexne dYeM TPOBOIUTHL CTATUCTUUECKYI 00pabfoTKy OINBITHHEX ITaH-—
HEIX, HeOoOXOOMMO YTOUHMUTL, KaKOBa LUeJib 00paboTku. OTO I[IO3BOJUT
YCTaHOBUTL MUMHMMAJIbHBEIM OOBeM IeMcTBUM obpaboTumka. llemsaMmu cTaTU-
CTUUYECKOM OOpab®OTKM ONBITHEIX JAHHEIX MOTYT OBITb: HaXOXIEeHME 3aKOoHa
pacnpenesyieHusa MCCJelyeMOoV CJydalHOW BEeJIMUMHEL, OlIpenesjieHMe UMCJIOo-—
BEHIX XapaKTEPMCTHUK pacCIpelelieHMda, I[IOCTPOeHMe PpPSaIOoB paclpenejieHus
n (MM) DSMIOMPUUYECKMX KPMUBHIX paclpelesieHUuM, OINpelesleHre CTelleHU
CBA3U MEeXIy MCCJIeOyeMBIMM CJYYaMHBIMM BeJIMUMHAaMM UM T.I. HOCTIMXeHUe
IIOCTAaBJIEHHBEIX 1I&JIeM 3BaBUCUT OT obObeMa BHOOPkM. Tak, UYMCIIOBEHE Xa-—
PaKTEPUCTUKM MOXHO ONpPenesiaTh nOjag Joboro KoJMuecTBa CTaTUCTUUe-—
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CKMX HOaHHBIX, HauyHasg OOBUHO C »OecaTu. Ho Ijia omnpenejieHMs 3aKoHa
pacrnpemnesieHMsa BHOOPKa IOJDKHA CoOepXaThb He MeHee 50 wum3MepeHUN U
ueM OoJiblle, TeM Jydlie. Ho B JjioOoM cilydae BHOOPKA IOOJIKHA OBITH CJY-—
UaMHOM, a MCccJjlenyeMas COBOKYIIHOCTbL ONHOPOIOHOM. KpomMe TOTO, IOJIXHO
OBITE MB3BECTHO, UYTO IJig HaAOJOIOEHUM CJIYy4YaMHOM BEJIMUMHBEL [NPUMMEHSAJINCH
CpeICcTBa M3BMEpPEeHMus C LEeHOMW nejieHus, He npesbmawnmer 1/5 npennojsa-
raeMoM BeJIMUMHE CPpeOHEeIO KBaIpaTUUeCKOI'O OTKJIOHEHUS MCCIelyeMOoI'O
pacnpemenenusa [1].

[lpr oBOpaboTKe HAHHBIX BSKCIEPUMEHTa CcJjlelyeT Bcer'Za CcTapaTbCcs
IPOBEPUTL YCJOBMUSA NIPUMMEHMMOCTM (HAIpPpUMEp, HOPMAJIbHOCTM MM He3a-
BMCUMOCTM) CTATUCTMUUECKMX TIMpouenyp. ECiIM 3TO He NpeACTaBJIgeTCd
BOBMOXHEIM, TO TOTZa K IIOJIyYeHHEM pesyJjibTaTaM HOOJDKHO OBITb OCTOPOX-—
HOe, YCJIOBHOEe OTHOIEeHMe, YTO, K COXaJjleHuio, He BceTrIa MMeeT MeCTO.

CraTucTtudyeckasa o0OpaboTka OIBTHHX OaHHHX pacCMaTpUBaeTCa Ha
psanoe OpuMepoB. B kKaudecTBe OCHOBHOIO INpMMEpa B34T HECKOJIBKO BUIO-—
VMBMEHEHHE [IpUMep, NPMBEOEHHEM B [2].

Heobxomumo, HakKOHEL, OTMETUTL, YTO NPMU [NOJIB30BAaHUM yKa3aHHOU
B CCHUJIKAX JIMTEpPaATypOM cJenyeT paszobpaTbCd, UYTO [NOHUMMAETCHd IIOI TeM
WM MHEIM TEPMMHOM (OmNpemejieHMeM) M KakKas BeJMuMHa OOO3HadeHa IaH-—
HOM OYKBOM MJIM MHIekcoM. Tak, OIOHO M TO Xe 3HaueHMe BEePOSATHOCTHU B

TabaMuax OIOHMX WMCTOUHMKOB oOO3HauaeTcsa uepe3z P, a B IOpyrux 3TO
3HaUeHME COOTBETCTByeT paszHocTu 1-P. Anamormuno, npu omnpenejeHUMN

t

JOBEPUTEIJIBHEIX MHTEPBAJIOB OIOHO M TO X& 3Ha4YeHME Kpurepmnd a B OnO—

HUX Tabamiax COOTBETCTBYET YPOBHI 3HAaUuMMOCTHM O, a B IOPYyIUX l1-o.

B BakjouyeHMe OTMETMM, UYTO IIPUBEIEHHBM KJIACCUYUECKMM MeTon 00—
PabOTKM HOaHHEIX MMEeeT TPM OCHOBHEIX HEeIOOCTaTKa:

- noTepd MHOoOpMaALUMM [IPU TPYINIMPOBKE IAHHEIX;

- HEOIHO3HAYHOCTBb BHOOpA TeopeTUuUeCkoM QyHKLUMM paclpenere-
HUA;

— HEOQIPEIEeJIeHHOCTL IIPpM IIPpOBEPKe ITUIIOTEeS.

2. TOPAJOK CTATUCTUYECKOM OBPABOTKMU OIHTHHX IAHHHX

[Ilpy cTaTUCTUUEeCKOM OOpabOoTKe MCIOJb3YITCHS I'padUUuecKuM M aHa-
JIUTUYECKMM MEeTOHEl OTHEJIbHO MM B COBOKYIHOCTM. I'padMyueckuy MeTOon
COCTOUT B OIpPeleJjIeHMM 3aKOHa paclpeleljieHMd M HEeKOTOPBIX ero Iapa-
METPOB C IIOMOIBK BEPOATHOCTHHX (KOOPAOMHATHEIX) CETOK (BEPOATHOCT-—
HEIX Oymar) . AHAJIUTUUECKUM MeTOI COCTOMT B BHUMCIIEHUM TeopeTude-—
CKOM KPMBOM paclpelesyieHMT U ee IapaMeTpOB.

[Topanok o06paboTkM 3aBUCUT OT BHEHOPAHHOTO MeToda. I'padbuueckun
MeTOon oOOpabOoTKM COIOEPXUT CJelyllMe DTallbl:

[IOCTPOEHME IMCKPETHOI'O pAlla PacClpeneieHUd;

ompeneJyieHMe 3akKOHa pacHnpenesieHMsa I[IO0 BEepPOSTHOCTHOM Oymare
(ceTke) ;

IPOBEPKA COOTBETCTBUA HSMIMPUUECKOTO paclpemesieHUsS TeopeTude-—
CKOMYy IO KPUTEPMAM COIJIacCus;

ompeneJieHMe IapaMeTpPOBR paclopenesieHMs IO BEPOSTHOCTHOM OyMmare
(ceTke) .
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B HeOOXOIMMEIX CJlydasax IIpM D2TOM MeTone o0paboTkM MOI'yT OBTHb
IIOCTPOEHE MHTEPBAJILHEM PAI M >SMIMPUUECKMEe KPUBHE paclpenejieHusd,
onpenejieHEl OOBEPUTEJIbHEE I'PAHMULE M MHTEPBAJIH .

AHaIUTUYECKUM MeTOon OO0paboTKM COIEPXUT CJelyollMe STAallBl:

[IOCTPOEHME MHTEPBAJIBHOTO pala UM SMIMPUYECKMX KPUBHIX pacope-
LOEeJIeHUS ;

onpenejieHMe UYMCJIOBEIX XapPaKTEPUMCTUK (CTaTUCTHUK) SMIUPUIECKOTO
pacrnpenesyieHus;

NPpUOIMXEeHHOE OlpelesieHMe IOBEPUTEJIbHEIX I'PaHUL M MHTEPBAaJIOB;

BEHIOOP TEOPETUUECKOI'O pacClpenesieHUs;

onpeneJyieHMEe OLEHOK [IapaMeTpOB TeOpeTUMUEeCKOI'O paclIpenelieHUsd;

pacueT TeOpeTHUECKMX KPUBLEIX paclnpeneneHusa (ouddpepeHUMaIbHOU
VI MHTEeTPaJIbHOM)

IpOBEPKA COIJIACUL;

YTOUHEHME IOBEPUTEJIbHEX MHTEPBAJIOB.

B npouecce o006paboTkM MOT'YT BHIIOJHATHCHA TakXe Cllemyllye 3Ta-—
B :

VCKJIOUEeHME T'PyOBX OWMOOK HAOJIIOOEHWUI;

IpoBepKa OIHOPOIOHOCTM BHOOPOK;

onpenesieHue KoO3QpOULUMEHTa KOppesAaluMM M T.II.

TaxuM obpaszoM, B OOWeM cJjydae MOXHO PEKOMEHIOOBATBH CJeIyolMn
IOPANOK OOpaboTKM:

UCKJIOUeHMEe TPyOBRIXx OouMOOK HaOJIOOeHMM;

IIOCTPOEHME pAana (paOOB) pPacCHOpemesieHUSd;

[IOCTPOEHME BMIMPUYECKUX KPUBLEX paclpelesieHUs;

onpenesyieHMe IOBEPUTEJIbHBEIX IT'PaHMUIL;

BHIOOP TEOPETUUECKOI'O pacllpenesieHUsd;

IPpOBEPKA I[IPABUIIBHOCTM BEOOPaA TEOPETUMUECKOI'O paclhpelnesieHUs C
IIOMOIBID BEPOSTHOCTHEIX OyMar (CEeTOK) M KPUTEPMEB COIJacus;

oIpenejieHUe UMUCJIIOBEIX XapPaKTepPUCTUK (CTATUCTHUK) DSMIUPUUIECKOTO
pacrnpenesieHus;

OpUOJIMXKEHHOE OINpenejieHMe IOBEPUTEJIbHBEIX MHTEPBAJIOB OJIS OLIEHOK
[IapaMeTpOB paclpenesieHUs;

ompeneJIeHMEe OLEHOK [IapaMeTPOBR TEOPETUUECKOT'O pacClpeneJieHUS;

pacueT TeOpeTUUECKMX KPMBHIX pacCHpeneJieHUsd;

IPpOBEPKA I[IPAaBUIIBHOCTM BEOOpPA TEOPEeTUMUECKOI'O paclnpenesieHus C
[IOMOLIBID KPUTEPMEB COIJIaCus;

YTOUHEHME IOBEPUTEJILHEX MHTEPBAJIOB;

omnpegnesieHre KO30dMUMEeHTa KOppeJsaluun.

B zaBmcuMocCTHM OT Lelu O0pabOTKM M BEHOPAHHOI'O METOINa BBIIOJIHSI-
IOTCH TOJIBKO HEeOOXOHOMMEIE 3TAIllbl IIPUBENEHHOT'O IHIopsalka O0paboTKM.

Ona mMcKIodYeHMs omwmbokK M yInoOCTBa BHEUMCIEHUM o00paboTKa OIBIT-—
HEIX IAHHBIX [NPOBOIUTCHA NyTeM O0g3aTeJIbHOTO SBallOJIHEHMSA COOTBETCTBY-—
oIMx TabJaMll Ha BCEeX PaCUYeTHBEIX BTallax.

3. OOPMH IIPEJICTABRJIEHVA NEPBUUYHHX IAHHBIX

[lepBMUHBIE JaHHEBEIE, IIOJIYyUEeHHHE B pesyJjibTaTe IMNIpOoBeldeHmus HabJio-
IOeHWMV, OIBITOB, MWCIHBITAHUM M T.I., MOTYT OHTbH I[PeICTaBJIEHH B BUIEe
IPOCTOTO CTATUCTUUECKOTO pPSla MM B BUIE BapMAlIMOHHOTO pSla.
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[IpocTOM CTAaTUCTUUECKMIM PSSO IPedCTaBJIAeT COO0OM COBOKYIHOCTD
(pam) 3HaueHUM NOpM3HaKa (HabJomaeMoM CJydalHOM BEeJIMYUMHEL) , Paclo-—
JIOXEHHBIX B IOpSAOKe UuX I[oJydeHusa. OOBUHO 5TO0 pabouas Tabimua, B
KOTOPY 32aHOCATCSA ONBITHEHE »aHHEe (Tabn.l) .llpuBemeHHas Tabnaula
COOEPXUT BHIOOPKY, I[OJYUEHHYID NNIPM HAOIOOEeHMSX 3a KaKOM-TO CJydan-—
HOM BEeJIMYUMHONM.

Tabmuua 1
e [Tapa- e [Tapa- e [Tapa- e [Tapa- N [Tapa-
METP METP MEeTP MeTp METP
1 850 41 820 81 845 121 820 161 840
2 825 42 835 82 865 122 820 162 815
3 830 43 815 83 870 123 825 163 820
4 825 44 835 84 855 124 820 164 835
5 830 45 840 85 845 125 815 165 840
6 860 46 825 86 825 126 850 166 850
7 855 477 825 87 815 127 850 167 865
8 840 48 845 88 835 128 825 168 870
9 845 49 830 89 850 129 820 169 835

10 830 50 830 90 800 130 835 |170 850
11 840 51 835 91 810 131 855 | 171 845
12 845 52 830 92 835 132 840 [172 825
13 835 53 840 93 825 133 835 | 173 850
14 855 54 840 94 830 134 860 [174 845
15 820 55 830 95 835 135 840 |175 830
16 850 56 825 96 845 136 840 |176 820
17 845 57 805 97 840 137 820 |[177 810
18 860 58 810 98 810 138 835 178 860
19 840 59 830 99 805 139 835 | 179 870
20 850 60 855 | 100 815 140 805 ]180 835
21 860 61 835 | 101 840 141 810 |181 840
22 805 62 850 | 102 855 142 845 182 825
23 865 63 845 | 103 850 143 820 |183 850
24 845 64 830 | 104 840 144 830 |184 865
25 830 65 830 | 105 830 145 855 | 185 870
26 825 66 855 | 106 835 146 845 | 186 815
27 820 67 845 | 107 850 147 820 [187 815
28 860 68 845 | 108 825 148 830 |188 830
29 855 69 855 | 109 815 149 855 |189 830
30 855 70 835 | 110 825 150 835 190 840
31 865 71 835 | 111 810 151 835 |191 845
32 870 72 840 | 112 800 152 845 192 860
33 845 73 840 | 113 835 153 805 |193 850
34 830 74 820 | 114 850 154 825 194 820
35 870 75 840 | 115 855 155 830 |195 870
36 850 76 830 | 116 840 156 820 |196 840
37 840 77 855 | 117 850 157 830 [197 835
38 845 78 860 | 118 845 158 830 |198 830
39 855 79 835 | 119 820 159 825 199 840
40 865 80 820 | 120 840 160 820 |200 850




BapMaluMOHHEM PSAI — 2TO PpAl IaHHBEIX, PACIOJIOXEHHEIX B IOpsSIKe
BO3pacCTaHMsa BapbMPYOUEIro IpM3HaKa. [IpM 3TOM OOMHAKOBEIE BHAaUYEHUS
IpM3Haka He MCKJIIYanTCd, a SBalMCHBalTCId OpyI 3a Ipyr'oM. Bapmaum-—
OHHEIM pAn MOXeT OHTB IIpencTaBJieH B BuUIe TaOJMLE

e 1 2 3 4 5 ... | 1971198 | 199 | 200
[Tapa
pa- 800 | 800 | 805 | 805 | 805 | ... | 870 | 870 | 870 | 870
MEeTP

WM [IOCTPOYHOM 3alMcCU

800 800 805 805 805
805 805 810 Ce “e

“e 870 870 870 870

[[opMBeneHHEM BapMaLUMOHHEI pAl MNOJIydeH IHIyTeM OOpabOTKM IOaHHBIX
Tabn.l. OmHako B OOJBUMHCTBE CJIydaeB I[IE€PBMUHBIE IaHHBEE IPENCTaBIIS—
0TCA B BMIE NPOCTOTO CTATUCTUUYECKOIO pAna M OOBUHO HEe MMEET CMEIC—
Jla CTPOMTH IO HMM BapMAaUMOHHEM pPAaX.

[Ipy ODpoBenmeHUM HEKOTOPHIX BMIOB MCIBTAHMM PEeTUCTPUPYEMEE Nep-—
BMUHEE JaHHBE cCpas3y o060pa3ylnT BapMaLUMOHHBM pan. Hanpumep, Takasd
3an0Mchk MMEEeT MeCTO B CJjlydae MCIBITaHMM Ha HAIOEeXHOCTb, KOTIOa pPeru-
CTPUPYKTCH BpPEMEHa MCIPaBHOM paOOTE M3OeNMM B NAPTUM. 3TO BpeMd
3alMCEHBaeTCad B MNOPAOKE er0 BO3pacTaHMsA, IIpUYeM OAOMHAKOBEIE 3Hade-
HMS BpeMeH paboThl HECKOJbKUX M3OEJMM NOBTOPAITCS IpyI 3a IOPYyI'oM.

4. VCKJIQUEHVE T'PYBHX OIIMBOK HABJIOOEHNN

IOina wuCkKJoUeHUAa TpPyOex omMOOK HADOIOEeHUM, MWCKaXawolMx CTaTUu-
CTUUYECKME XAPAKTEPUCTUKM PaCHOpenesieHMd, HeOoOXOoOMMO IMIPOBECTM OLeH-—
Ky PEe3KO BHIOEJAKNIUXCHA UYJIEHOB BHOOPKM. JIJId 5TOT'O MCIOJIB3YITCHA pas3-—
JIMYHBEIE MeTOHE. KOHeuHO, Opexne BCcero cJjenyeT OBTb YyBEPEHHEM, UYTO
PE3KO BHIOEJSOIMECS UJIEHEl BHOOPKM HEe MABJISITCH Pe3yJbTaToM OWUOKY,
HapylWeHrs YCJOBMM DBKCIEPpMMEHTa. ECIM TakKoM yBEPEHHOCTM HEeT, TO
TpyOre OoMMOKM Ccpas’sy CJIeOyeT MUCKIIIUUTL U3 OaljilbHEMNEeTO aHaJu3a.

PaspaboTaHHBIE MEeTONE IJId OLEHKM PEe3KO BHIOSJAOIMXCS UYJIEHOB
BEIDOPKM IPMMEHMMEI, €CJM M3BECTHO paclhpenesieHue, KOTOPOMYy MNOOUMHSA—
0TCa HaOJNoIOaeMele CJy4YalHBIE BeJIMUYMHEL. VX [OIpMMEeHEeHMe IIpU OPYyI'UMX
pacnpenesyieHUsax MOXET IPUBECTM K Ccepbe3HeM ommbkam [3]. 3To uyacTo
He YyKas3eBaeTCd B JIMTepaType, I'Ie IOIPUBOOATCSH TakKMe MeTOnbl. BoJjb-
LIMHCTBO METONOB paspaboTaHO IOJjid CJlydaek, KOoI'Ida MCCIelyeMbe BeJi-—
UMHEL NOOUMHSKTCS HOPMAJIbHOMY PAaCIpPeleJIEHMIO. ITUM MEeTOHE (4aCTO OHM
HOCAT Ha3BaHUEe KPUTEPMER), KaK I[IPaBUIIO, TpedbyoT IpelBapUTeJIbLHOTO
BHUMCJIEHUS CPeIHEeTrO 3BHAUEeHMS M CpeOHEero KBaIpaTUUeCKOI'O OTKJIOHEe-—
HUS MCCJIelyeMOV BeJIMUMHE. BO BCex MeTOoIlaxX pacCuMTHBaeMas BeJIMuMHa
CpaBHMBAETCHd C KPUTUMUECKMM 3BHAUYEHMEM BSTOM BEeJIMUMHBE, HAMICSHHEM U3
COOTBETCTBYyIMX TabJaMll [IPM BBEIOPAHHOM IIPOLEHTEe pUCKa. [locne uero
IPpMHMMAEeTCS pelleHrMe O TOM, SABJSeTCHd JM Pe3KO BHIOeJIdrlleecd 3Hade-
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HME CJy4YaMHOM BEeJIMUMHE I'pyDOOoM OmMOKOM M €TI0 CjledyeT OTOPOCUTH MU
OHO He NOIJIEXUT MCKJIOUEHMIO M3 BHOOPKU.

PaccMOTpPMM METOIE (KPUTEpMM), KOTOPHE IPUMEHSIOTCS IIPU HOP-—
MaJIbHOM PpaclpelesieHUM MCCIeyeMOM CJydaMHOM BeJIMUMHEL. B JuTepatTy-—
pe IOpMBOOATCS Cllenynlyre MeTOIH (KPpUTEepuM) : KPUTEPUM, OCHOBAHHHM
Ha Teopeme P.dumepald4], xpurepur Tuna r [4], YHOPOWEHHHE KpPpUTE-—
pUn 147, mMeTon I'pebbca [5], mMeronm PomaHoBckoro [5], MeTom mc-

KJIOUEeHUS IPM M3BECTHOM C [6], OlEHKa aHOPMAaJIbHOCTM PEe3yJbTaTOoB
UBMEePEeHUM PU MI3BECTHOM T'€HepaJibHOM nucrnepcum [3], MeTonm MCKInYe-—

HUSA IIPpU HEU3BECTHOM OG[6], OleHKa aHOPMAaJIbHOCTHM Pes3yJIbTaTOB U3Me-—
PeHUM IpPU HEeU3BECTHOM I'€eHepaJibHOM nucrnepcum [3]. CrnemnyeT oTMe-
TUTL, 4TO B [5] m [6] He ykaz3aHO, UYTO [IEepPEeUYMCIJIEHHEE MEeTONH [IpMMe-—
HYMBI TOJIBKO [IPM HOPMAaJIbHOM paclIpelesiIEeHUM.

KpuTepwnit, OCHOBAHHEIM Ha TeopeMme Oumepa [4], HOpMBEeIEeH B ONHOM
n3 pabor B.H.PomaHOoBCKOTO. B HEM paccMaTpuUBaeTCs HEPaBEHCTBO

- n—+1
n-lta n(n—l)’

’ —_—
‘xi —xn_l‘z

roe n — UMCJIO UYJIEHOB BbI@OpKI/I,‘

' .
X& — PEe3KO BBIOSJIAKUMUNCHA YJI€H BHEOOPKU;

_ 1 na
Xna= 2 X

n i 1 — CpelHee 3HaudeHUue UCCIIegyeMOom BeJI-—

UMHB, [IOOCUMTAHHOE IIPY MCKJIOUEHHOM PEe3KO BHEOEJNSKUEMCS UYJIEHE BH-
/
Oopxu xl ;

r = \
n-1— A~ K

=1

Ecnu npeobpasoBaTh HEPABEHCTBO K BUOY

L.

< ‘X’i ~Xoa
S..
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TO OHO HAalOMMHaeT MeTol POMaHOBCKOIO [5], IIPM KOTOPOM OLIEHVMBaeTCHA

XX,

n-1

B

1

n-1 - 2
Toe Sn—l_ n_lzl(xl Xn—l) - CpenHee KBaIpaTuUUyecKoe OT-—
1=

KJIOHeHMEe, IIOOCUNMTaHHOE IIPM MCKIIIOUEHHOM PpPEe3KO BHIOEJIAKIEMCA UYJIEHEe
/

BLIOOPKM [ .
B PacCCMOTPEHHHX NOBYX MeToIax He I[PUXOIOUTCA IepeCUUTHBATH

CcpenHee 3HaAUYeHUE X M CcpeIHee KBaIpaTUUeCKOoe OTKJIOHEeHUE S uc-—
cyenyeMom CJIyUalHOM BEeJIMUMHEL IOCJE UCKJIIUEeHMS Pe3KO BHIOEJISnIerocs
ujieHa BHOOPKM. HO eciu ero UCKJOUUTL He yIOaeTcs, TO CcJenyeT IIpu

— !
manbHelmer obpaboTke nepecumrarbs X U S c yueToMm sHaueHusa X; .

Bo BCcex oOCTaJIbHEIX MeToIax (KpoMe VYIIPOWEHHHX KPUTEPUEB) IpU-—
XOOMUTCA IOCJE MCKIKNUEHMA TIpyDoM OomMOKM CHOBa OINPEeNesyiATh SHAaYeHUMd

X n S.
Kpurepuit tuna I [4] onpemenser Benmuuny

x] — X|

=

- 1 | —.2
x==2>x , S=—2(x;—x)
roe I un _ JC .
n - n—13 !
Eciu npeobpas30BaTh BHaAMEHATEJIb DTOTO KPUTEPMS, TO MBI [NOJIYUVM

4

X. —)_C‘

S :

n

S =
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1 _
e D07 ;;(Xi_xy .

[lony4yeHHOE BHPAXEHME COBNamaeT C MeTomoMm I'pasbbca [5]

te= "

B MeTOIme MCKJIUeHMS I'pydor ommbkm npu mulsectTHOM O [6] omnpene-
JIsseTCcsa BeJIMYMHAa

{— X —X

a B MeTOIe OLEeHKM aHOPMaJIbLHOCTMU Pe3yJIbTaTOBR U3MEPeHUM NIPpU UBBEeCT-—
HOV T'eHepaJibHOM nucrnepcum [3] omnpenesiseTcs BeJMUMHA

Z—xi
B MeTOIme MCKJINUEHUS TPyORIXx ommMOOK MNIPM HEeM3BECTHOM G [6] ompe-
oeygeTcsa BeJUUMHA

x/ — x|

AY ,

TO €eCThb Ta Xe, YTO M B METOIE OLEHKM aHOPMAaJIbHOCTM pPes3yJIbTaTOB
MBMEPEHUM IPM HEeM3BECTHOM I'eHepaJilbHOM nucnepcuu [3].

{

TakyM 0BpPas0OM, MOCJIENHMII METOX OTJMYaeTca oT kpurTepus Tuna [
n MetTona I'ps06ca TOJNBKO CIOCODOOM OINpelesleHMsa CpelHeIro KBaapaTude-
CKOT'O OTKJIOHEeHMS (HecMelleHHad OlleHKa) .

MeTon ynpoOlEeHHBEIX KpuTepueB [4] npenmnojaraeT onpenejieHMe OT-—
HOIMEHMSA OTKJIOHEHMS DSKCTPEeMajlbHOTO YJjieHa BEHOOPKM K ee pas3Maxy.
OnpenesidnTCcsa BeJIMUMHEL

. X, — X, Xy T X
y = — ry =
— u — ,
.X'n xl xn xl
IIOCKOJIbKY OJSKCTpeMaJIbHBEIE UWIJIEHBI MOT'YT Ji€eXaTb CJiIeBa U (I/IJ'H/I) Clipaka
OT OCHOBHOM YacTu BHOOPkM. Kak ykKaz3aHO BHIIE, B D2TOM MeTOIe He
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NPUXOONTCHA onpenesars X u Ag, YTO SHAUMTEJIBHO YyMeHblaeT oO0BeM
BHUMCJIIUTEJIbLHOM pPabOoTH .

IOi1sa  ciydad OLEeHKM pPes3KO BHIOSJNAKIEI'OCHa 4jleHa BHEHOOPKM IIPU
CIPaABEIJIMBOCTM I[IOKAB3ATEJIbHOT'O pPacClIpelelJIeHUSd MCIOJIbE3YyeTCHd KPpUTepUmM
P. Odumepa [4].

TabnaMUel OJIS CPaBHEHMA I[IOJIYUEHHBIX KPUTEPMEB C UX KPUTUUECKUMU
3HAUEHUAMM IPUBEIEHE B yKas3aHHOM B TeKCTe JIUuTepaType. A OJI9 MeTOo-
na I'ps66ca MOXHO MCIOJIB30BaThL [8].

CymecTByeT Takxe kpurtepumrt VpeBuHa [4,5], O KOTOPOM He yKasbl-—
BaeTCcsd, UYTO OH IPMMEHMM [IPM OIPelesJIEHHOM paclpenejieHuMu. MeTon MmiIu
KpuTepu JVpBMHa OCHOBAH Ha OLEHKe PasHOCTM IOBYX HaAMOOJBUMX WU

HaVIMEHBIIVMX UYJIEHOB BBIGOpKM. OHpeﬂeJ’IHeTCH BeJIMYMHA 7\;, PaBHaA

ﬂ, JCz_ﬂXh ﬂ/:-x%-_;an

- S I S ’
B 3aBMCUMOCTM OT TOI'O, C KAaKOM CTOPOHBE BEHOOPKM PACIOJIOXEH PEes3KO
BRIOENIAWLMNCSA UYJjieH BHOOPKM. I[lo npmuBeneHHOM Tabiauue (muam Tadbaune
[7]) B 3BaBucuMMOCTM OT OOBeMa BHOOPKM N OIPM YPOBHE 3HAUMMOCTU

0=0, 95 HaxomaT KPUTUUeCKOE SBHAaUeHUE 1095.

n 20 30 50 100 400 1000
X, o5 1,3 1,2 1,1 1,0 0,9 0,8

Ecam oKaspBaeTCcsd, UYTO pPacCuMTaHHasd 1,552095,To OlLIEHMBAEMHIM pe-

3YyJIbTaT HABJIAE€TCHA CﬂyqaﬁHbIM 1 He TIIOOJIEXUT MCKIIIOUEHNMI U3 BbI@OpKI/I.

Ecnu /1>>1095,To cljenyeT WUCKJIIUUTH M3 BHOOPKM OLEHMBaAeMOEe pPesKO

BHIIEJISKIeeCsS HaMMeHbllee WM HaumboJiblliee BHaUeHMe CJIydalHOM BeJIUulM-—
HEl (mam oBa BMeCTe), TakK KakK OHO INpencrasjdeT cobom rpydOywn ommb-
Ky. IlocJe MCKIKnUYeHMS OoumMOKM HeOoOXOIMMO CHOBA BHUMCIIMTL 3HAUYEeHUS

X S.
5. IOCTPOEHME PAJIOB PACHPEIEJIEHNA

PamoM pachnpemejieHMs HaBHEBAEeTCH COBOKYIHOCTL 3HAUYEHUM NPU3HAa-—
Ka BMeCTe C COOTBETCTBYOIMMM MM UYaCcTOTaMM WMJIM UYaCTOCTAMM. Pan
pacrnpenesieHMsa 3BalMChBaeTCa B BuIOe TabiaMiEl, B KOTOPOM B OIpelejieH-—
HOM TIOPAOKE I[IePEeuMrCJIeHH BO3MOXHEIE 3HAUEHUMS CJydalHOM BeJIMUMHE
(mpm3HaKa) M COOTBETCTBYKIME MM YacCTOTH (MJIM) M YacTOCTM. MHOTIOa
Takye PAOE HAa3BHBAKT CTATUCTUUECKUMMU .

B psame pachnpenesyieHMs BO3MOXHEE 3HAQUEeHUS CJIy4dYaVHOW BEJIMUMHE
MOTYT OBITH MNPelCTaBJIEHH MJIM B BUIE NOUCKPETHHEX 3HAUEHUM WM B BUIE
MHTEepBAaJIOB (pa3panok). OHM o00pal’ylnT COOTBETCTBEHHO OUCKPETHHEIN U
MHTEPBAJIbHEY PAOL (CTPYNIMPOBAHHEM M MHTEPBAJIbHBIM CTATUCTUUECKUE
psaner [10]) .

BeIOOpP TOTO MM MHOTO PpAna OolpelesigseTCs BHOPaHHEM MeTONOM IJis
HaxXOXIeHUS 3BaKOoHa paclpemejieHMsa M €TI0 UMCJIOBEX XapaKTepUCTUK U
IPUMEHSEMEIM KPUTEPUEM COTJacusd.
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[locTpoeHMe psana pacHnpelesyieHMsa IpencTasjisgeT coboy NepBUUHYIO
0BpaboTKy CTATUCTUUYECKMX IaHHEX. OH CTPOMTCH IO YacToTaM WM dYa-—
cTOCTAM (CTAaTUCTUYECKMM BEPOSATHOCTSAM) HAa OCHOBE IIPOCTOTO CTaTU-—
cTuyeckoro (rabsn.l) wmiIM BapMAUMOHHOTO PpPAnNOB. B Tabin. 2 OpuBeneH
npyMep I[OCTPOEHMsS IMCKPETHOI'O psla. B TakoM psan 3alMCHBAlTCS Te
3Ha4YeHMd [apaMeTpa, KOTOPHEE IIOJIydalTCHd IIPpY M3MEPeHMSIX, U IOLCYUU-—
THIBAETCSA MX KOJIMYECTBO (YacToTe) . [0 wacToTaM MOT'YT OBITH BHEUMCIIE-—

HE yacTocTu pP;.

IVMCKPEeTHEM pAL paclhpenejieHMsa MCIOJIb3yeTCAa MNPpM [IPMMEHEeHUU
rpadnMueckKkoro MeToma U Kpurepmer comjacmua Kosmoropora um Museca

wz . B mpyrux ciydasax, OCOOeHHO npm OOJIBIIOM UYMCJIE MCXOOHBIX CTa-—
TUCTUUECKMX HOAHHHX, yIoOHEee MCIIOJIb30BATb MHTEPBAJILHEIM pPal paclpe-
OeJIeHUd .

Tabauua 2

YJacTocTH
[looncueT OTHOEJIbHBEIX

[lapame Tpet sHAYEH Yactorer N; ‘p.::fL
' n
800 | | 2 0,010
805 [ 1] ]! 5 0,025
810 [11] Y] 6 0,030
870 [T 7 0,035
KOHTpOJL 2, = 200 1,000

[IpM MNOCTPOEHUM MHTEPBAaJILHOTO pAXa HaMOOJBUIYK TPYOHOCTB CO-
CcTaBJIseT BHOOP KOJMYECTBA MHTEPBAJIOB, KOTOpPOe olpenesydeT WUUPUHY
MHTeppajla. KommMuecTBO MHTEPBAJIOB OKAa3BBAET BIMAHME Ha QOpMYy 3SMIIM-
PUYECKOM KPUBOM paclpenesyieHud, KOTopas NpelncTaBldeTcsa Ipaduuecky,
Ha OOBeM BEUUCIMTEJIbHBIX paboT, Ha IIoKas3aTelM aCUMMEeTPUM UM 3KCLUec-—
ca, Ha BHOOP TEOPETMUECKOI'O 3aKOHA paclpelesyieHMsa, KOTOPEI ONUCH-—
BaeT McCcJenyeMyl COBOKYINHOCTBL CJIydaMHEIX BeJMYMH, a TaKXe Ha pe-
3yJAbTAT OLEHKM coIJlacusa o KpuTepuam Konmoropora u IupcoHa [12].
9TO O0OBACHAETCA TEeM, UYTO OpU OOJIBLIOM UYMCJIE MHTEPBAJIOB 3SMIMPpUYUEe-—
CKkasd KpMBas MOXeT OKa3aThbCd MHOTOBEPUWMHHOM, MMETb HeXapaKTepHHE
IJisg Hee CJydalHbele KoOJjebaHMsa, TakK Kak [OpM Majioy HLMPMHE MHTEPBAJIOB
B HeTIO IollazmaeT MaJiO HaHHBX. HaobopoT, HOpM MaJjioM YMCJIO MHTEPBAJIOB
MOTYT OHTB I[IOTEPSHB XapaKTepHble OCODEHHOCTM paclnpenesieHusa. Cieno-
BaTEeJIbHO, KOJMUYECTBO MHTEPBAJIOB HAaIO BHOMPATb TaKMM, YTOOB OHO
CIIOCOOCTBOBAJIO BEIABJIEHUI OCHOBHEIX UYepT paclpelesyieHrda U CIJlaXmuBa-—
HUMIO CJIydaMHBIX KkoJieOaHuM. IllpM 5TOM BCEe MHTEPBAaJEl MOT'YT MMETb OINU-—
HAKOBYI (PaBHOWMPOTHEE MHTEPBAJBE) WIM PasHyKn WLUPUHY (Pa3HOWMUPOT-—
HBlE MHTEepPBAaJbl) . JVHTepBaJiEl pasHOM WUMPMHBEL MCIOJNIbB3YKTCSA B TOM CIy-—
Jae, KOI'Ia MMEET MECTO KpalMHe HEpaBHOMEPHOE pacHpenesieHMe Cciydan-—
HBIX BeJuuMH. Torma B oOJacTM HauOOJblIe) IIJIOTHOCTM paclpenejieHnsa
bepyTcsa MHTepBaJibl OoJjiee y3KMe, uUeM B oOJlacTUM MaJioM IIJIOTHOCTM. Ya-—
cTo OOoJlee WMPOKME MHTEPBaJIEl NPUXOOUTCS OpaTh Ha Kpadx paclhnpenese-
HUS, TaK Kak TpebyeTcs, 4YTOOB KOJIMUECTBO YaCTOT B MHTepBaJie OBUIO
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He MeHee INaTu. Ho TpyIHOCTM B pacueTe XapaKTepUCTUK, KOTOPHE IIpKu
3TOM BOB3HMKAIT, IIPUBOOAT K TOMYy, UYUTO OOBUHO OepyTCsa MHTEPBAJEL
OOVHAKOBOM WMMPUHHE (PaBHOUWMPOTHEE MHTEPBAJH) . [IpM BeHIOOPE uMCIla MH
TepBaJIOB HeOoOXOIMMO MMEeTb B BUIYy, UYTO WIMPMHA MKHTepBajla OOJDKHA
OBITE He MeHee 4YeM B IOBa paz3a 0oJiblle NOTPEMHOCTM M3MEPEeHUsS Iapa-—
MeTpa.

B paborax [36, 37] noka3aHO, UYTO IPYNIMPOBKAa IaHHEIX B oOmeMm

cllydae OPpUBOIUT k IHoTepe uHOopMauum. B [36] yCTaAaHOBJIEHO, dYTO NOJId
KaxIoI'o BaKOoHa paclpenesyieHMs CYHNECTBYeT OINITMMaJIbHOE UYMCIJIO MHTEpP-—
BaJIOB I'MCTOTPaMMEl, IIPUM KOTOPOM BMI TMCTOI'PAMMEl OKas3HBaeTCd Hambo-
Jee OMU3KUM K OEMCTBUTEJILHOMY BUIOY KPMBOM IIJIOTHOCTM paclIpenejye-—
HUda. Ho mockoJibky, OpUCTylas kK o00paboTKe ONBTHHEX IJaHHBIX, Mb, Kak
IpaBuJIO, HE 3BHaeM 3akoHa paclpelesyiIeHus MUCCJeIyeMOoV BEeJIMYMHEL, TO
IO BeHOOpPa KOJMUECTBa MHTEPRBAJIOB IMIPUXOIUTCH IIOJIB30BATbCS HUXE-—
IPMBEIEHHEIMM PEeKOMeHOalUMsaMM, KOTOPhBE BeCbMa Pa3JIMUHH.
Tak, B [2] yxaswpBaeTCs, YTO IOOBOJIbBHO YAaCTO UMCJIO MHTEPBAJIOB OepyT
paBHeM 7, 9 wmyim 11 B 2BaBUCUMOCTM OT uUMCJIa HAOJOISHUM M TOUYHOCTHU
usMepeHur. B [9] pexoMeHIOyeTCs UMCJIO MHTEPBAJIOB [IPMHMMATL PAaBHBEM
12 Cc OTKJIOHEHMEeM OT Hero Ha 2-3 eOMHMIE B TY WJIM MHYK CTOPOHH,
T.e. oT 9 no 15. B [10] ykasmBaeTcsda, YTO KOJUUECTBO MHTEPBAJIOB
OepyT NPOM3BOJIBHO, OOBUHO He MeHblle 5 m He Gojiee 15. B [11] peko-
MeHOyeTcda OpaThb uMcjo uHTepsajoB oT 10 nmo 20 HOpu KOJIMUECTBE
HabmoneHut nopsznka 200-300. TakuMm oOpasoM, KOJMUUECTBO MHTEPBAJIOB
BEIOMpaeTca B Opemejax oT 5 pmo 20. EcTecTBEHHO, UYTO YeM OOJble
IOaHHBIX HabOJoOeHMM, TeM OoJiblle MOXHO ©OpaTb MHTepBaJioB. OnTMMalibHOE
KOJIMYECTBO MHTEPBAJIOB BEHOMpaeTcs 10 npaBuily Crapixecca

| =1+3.3Ign

rne N - xonmuecTBO HabIoImeHU (06BbeM BEIODOPKM) .
Ho B [5] ykaseBaeTrcd, UYTO TakKoe KOJMUECTBO MHTEPBAJIOB OepeTcsa

4

TONbKO npu obbeme BHOOPkM N<L100. A npu obveme BEGOPkM N>100 cre-
IyeT KOJMUYECTBO MHTEPBAJIOB OMNpPEeNesiaTh [0 GopMyJie

| =5Ign

MOXHO TIOJIB30BATHCSH IJiS BHOOPKM KOJMUECTBA MHTEPRBAJIOBR CJenywuen
Tabnuuer, OpuBeOeHHOM B [5]:

n 25.. | 40.. | 60.. 100 | 100.. |100.. | 250..|400.. | 630..
40 60 100 160 250 400 630 1000
/ 6 7 8 10 11 12 13 14 15

OmHaAakKO B CTaHIaprax Tpebyercd, UYTOOB KOJMUECTBO MHTEPBAJIOB
BHIOMPAJIOCE B CJEOyIMX PEeKOMEeHIOBAHHEIX Ipelejiax

n 50..100 200 400 1000
/ 10..20 18..20 25..30 35..40

CilenyeT OTMETUTH, UYUTO DSTO IPelIBaAPUTEJIbLHEIM BHOOP KOJIUUECTBA
MHTEPBAJIOB, KOTOPHM B »aJlbHEMIIEeM MHOTZa I[IOIJIEXUT YTOUHEHMUI IIPpU
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IIOCTPOEHUN DOMIUPUUECKOV KPMBOM pachnpelesyieHUs OJid YyCTPpaHeHUS 3Ul-
3aroo0pa3HOCTM, [NPOBAJIOB M T.II.
[Iocyie BHIOOPA KOJMUECTBaA MHTEPBAJIOB OIPEHNeJIST MWMPUHY MWHTEep-—

BaJjJla h IIyTeM OeJIEHVA pPpa3MaXa BapbMPOBaAHMA R, PaBHOT'O PA3HOCTM
MexXxny HauMOOJIbUMM M HaMMEHBbUMM SHAUYEHUSIMU IIPM3HaKa, Ha KOJIMYeCTBO

MHTEPBAJIOB
h — R — XHau6 B XHauM

[TolyyeHHOEe UKMCJIO OKPYTJISeTCs IO OJamxalmero M3 OPenlouTUTeSILHOTO

paAma. PexomMeHmyeTcd BHOMPATH SHAYEHUA h paBHeMu 1, 2, 3, 5, 7,

10, 15 wmnm umciy, xpaTtHoMy 5 [5]. Tam xe pekoMeHOyeTCs BHOMPATH h
INPVMMEPHO B IBa pasa OoJiblle, YeM LeHa IOeJIeHUd M3MEPUTEJIbHOTO MIpu-—
Bopa, YTO He BCerIa BO3MOXHO, TaK KakK IIPM STOM yMEHbIIaeTCsa KOJIMU-—
4eCcTBO MHTepBajioB. Ho B JjobOoM cilydae WMPMHA MHTepBajla He OOJIKHAa
OBITH MEHblIe LIeHB IeJIEHMS M3MEPUTEJILHOTO npubopa [2]. [Ins WIMPUHE
MHTEepBaJjla HYXHO BCerza BHOMPaTh yHOOHOE UWMCJIO M He 3alMCHEHBAaThk €€
c "muxoM" TOUHOCTLI, OJaromapsa OOJBULIOMYy UMCIY PaspaloB, HaAIPUMepP
B KaJIbKyJIATOpAax, I[PMMEHSEMEIX [IPM pacdeTax.

VI eume HEKOTOPHE PEeKOMEeHIOalUMM OJIg IIOCTPOEHMS MHTEPBaJIbHOTO
pana pacnpenesyieHuda. ['PaHMLEl MHTEPBAJIOB HEe IOOJDKHEL COBNazdaTb C MU3-—
MEPEHHEMM 3HadveHuaMM [2]. EcaM »TO MHOJNYyUYMUJIOCH, TO CJeOyeT pacll-—
PUTE pas3Max BapbUPOBAHMA 3a CUET HEKOTOPOI'O CMEUEeHMS eI'0 HIDKHEIO
npenejla BJIEBO, a eI'0 BepxXHero Ipenejla - BHOpaBo. Hanpumep, ecau
LIMPMHA MHTEepBajla pabHA LieHe JOeJIeHUud U3MEePUTEeJbHOTO npmubopa, TO
cJlenyeT BEeJIMUMHY CMElleHMS B3ATh PaBHOM IIOJIOBMHE WMPMHEL MHTepBala.
Torma BCe OaHHBEe OyIOyT paclnojlaraTbCHa B CepenMHax MHTepBaJIoB. Eciau
IpK CMeleHMM KpaMHMX TpPaHMull He yHmaeTcsa us3bexaThb COBINANEeHMUS M3Me-—
PEHHEIX 3HA4YeHUM C TpPaHMLaMM [IPOMEXYTOUHEIX MHTEPBAJIOB, TO B TaKUX
cllydyasax CcJjenyeT YCJIOBUMTHCS K KakoMy M3 MHTEPBaJIOB, JIEBOMY WU
npaBOMy, OTHECTM OSTM 3HadeHMsa. JOBOJBHO YaCTO PEeKOMEeHIyeTCsa 3Ha-
yeHMsd, COBINajawpmMe C T'paHMlIaMM MHTEpPBAaJiOB, IEeJMTh I[IOoIoJjaM, T.e.
IIOJIOBMHY TaKMX SBHaYEeHUM OTHOCMUTB K JIEBOMYy MHTEpBajly, a IIOJIOBUHY -
K IpaBoMy. UTOOH He MMETH JeJIO C IOpobsaMM IIPpM HEeUeTHOM KOJIMUEeCTBEe
3Ha4YeHuM, COBIaallMx C TpPaHMULEM MHTEPBajiOB, CJeAayeT YCJIOBUTHCH,
K KakoMy MHTepBally, JI€BOMYy WM IIpaBoMy, OyIeT OTHECEHO JIMIHee
3HadueHMe. MOXHO B BTOM CJlydae TakXe BCE KOJIMUECTBO 3HAUEHMM YMHO-
XMTb Ha IOBa. JTO He BHeceT ommMbOKM, TaK Kak BEpPOSTHOCTL IIOINACTH B
KaXIBEM M3 MHTEPBaJIOB He Wu3MeHuTrcsa. CilelyeT 3aMeTuTb, YTO OT CIO-
coba paclHpenejieHus SHA4YEeHMM, COBIadallMX C IIPOMEXYTOUHBIMM I'PaHU-—
11aMy, IO MHTEepBajlaM HECKOJIBKO 3aBMCAT pPe3yJbTaThl PacydeToB.

PaccMoTpuM Ha npuMepe HamboJiee YacCTO MCIOJb3YyeMBl CIOCOO [Oo-—
CTPOEHMA MHTEPBAJILHOTO pAla pPacHpenesieHMsa I[IO KpaMHMM BHAUEeHMAM
npusHaka. OOBUHO MCIOJNbB3YETCS CJelyllMM HOpSOoK MNOCTPOESHUS.

1. Tlo Tabmn.l wmav BapMALMOHHOMY paIy HaxoOuM HamboJibllee U
HaVMeHbllee 3HA4YEeHMA IapaMeTrpa

Xoaus =870 X, =800

Haum
2. OnpenengeM pasMax BapbUPOBAHUSA
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—x =870—800=70

Haub HauM

R=x

4
3. BufupaeM UYMCJIO MHTEPBAJIOB l .

!’
B HawmeM cinydae ymnoOHO BEHOpPATh [ =7.
4. OnpeneJsseM WUPUHY MHTepBala

R 70
h=—=—=10
" 7 '

5. UrToOH KpalHME I'PAHMIE pasMaxa BapbMPOBAHMS HE COBNAIAJIM C
U3MEPEeHHEMM S3HAaYeHUAMM, OTCTylaeM Ha I[OJIOBUMHY MMPUHBE MHTepBala
BOPaBO ¥ BJIEBO COOTBETCTBEHHO OT BEPXHETO M HMXHETO I[pPeIesioB Ba-—
PbUPOBAHMUA. [lojlyyaeM HOBHE TPaHMUIIE.

X =x_-—05nh=800-0,5-10=795

Haum Haum

x' =x__+0,5h=870+0,5-10 =875

[lp 3TOM TpaHULE NEepPBOTO MHTepBaya OynyT 795 m 805, BTOpPOTO
- 805 m 815 m T.m. Temepb wuHTepBasioB cTajo [ = 8. Ilo npaBuiy

Crapmoxecca
[=1+3.31g200=8.6

Kax BumHO M3 Tabi.l, HaM He y»oaJjiochk uz3bexaTb COBIAIEeHUSA MUIMEPEeH-—
HEIX SBHAUEHMUM C INIPOMEXYTOUYHEIMM I'PaHMIIaMM MHTEPBaJIOB. HOSTOMY YCIJIO—
BYMMCA OTHOCHTB T€&€ 3HAaUe€eHNMAd, KOTOPEE II0INadalT Ha I'PAaHMIEI MHTEPBaA-—
JIOB, K JIEBOMYy MHTEepBaJy.

[loyMep MNOCTPOEHMA MHTEPBAJIBHOT'O pAlla paclpelesyieHMsa NpUBeneH
B Tabmn. 3.

Tabauia 3

Nurep YacTocTH
TEeEP- Tpanniisl si- llogcueT oOTHEJb-— HacroTst n
B AL TEepPBAaJIOB . _ i
(paspanos) HEIX 3HAaUYeHUU n; p; =
| n
1 795-805 /111N 7 0,035
2 805-815 [T/ 14 0,070
3 815-825 34 0,170
4 825-835 47 0,235
5 835-845 44 0,220
6 845-855 33 0,165
7 855-865 14 0,070
8 865-875 7 0,035
/
KOHTPOIIE Z 200 1,000
i=l1

B rpade "llomcueT OTHEJNILHBIX 3HAaUeHUM" NOpUBEHOeHH TpM crnocoba
IomcyueTa KOJMYEeCTBa SBHAUeHUM, Nolajanlyx B TOT MJIM MHOM MHTEepBall.
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S9TM 3HAUKM B MHTepBajJlax CTaBATCSA IPM I[IOCJeZOoBaTeJIbHOM obpaboTke
T7abs.l. KaxielM SHAUOK (Touka WMIM JIMHMS B JIOOOM IIOJIOXEHUM) COOT-—
BETCTBYET OINHOMY 3HAaueHMIO M3 Tabm. 1.

Eciv 3HaudeHMsd, COBIajawlyMe C TI'paHMlaMM MHTEPBAaJIOB, IOeJiaTCcd
Ha IBa MHTepBaja, TO, UYTOOH He OUMOMUTLCH, PEKOMEeHOyeTCs STM 3Ha-
ueHUsa HOpu obpaboTke Taby. 1 nocjJemoBaTeJIbHO BalMCEHBATL BO BCIIOMO-—
raTesibHYIn Tabiully, OINHOBPEMEHHO PEeIMCTPUPYS MX B COOTBETCTRYIEM
MHTepBaJje Tabmx. 3.

BcnnoMorarTenvHasg Tabiuiia

JNIeBEM | 995 | 855 | 845 | 835 | 845 | 805 | 865 | 825 | 855 | u ..
MHTEpPBAaJ
HPaBEnt | go5 | 855 | 845 845 855 | u .m0,
MHTEpPBAaJ

Bo BcnomoraTespbHOM Tabimlue IOJa NpuMepa npuBelneHa o0paboTka II€PBEHIX
30 3HaueHuy Tabmu.l.

Korzma BOBHMKAKOT TPYOHOCTM B IIOCTPOSHMM PSAOOB paclOpenesieHUs
IJi BBIABJIEHMA 3aKOHOMEPHOCTEM M3-3a BHAUMTEJIBHEIX OULMOOK M3MEpPEeHMUSA
(kpmBBEIE pPacHnpenesyieHMsa IOIOJIYyYalTCsS C BHAUMUTEJIBHBEIMM [IpoBaJlaMM WM
rpebeHUYaTHE), TO MOXHO MCIIOJIB30BATh CIOCOO IOCTPOEeHUS psSala pac-—
npenejieHrsa IO CpemHeMy KBaIpaTUMUeCKOMY OTKJIOHEHMI [2].

Ina 3TOro ONpenesyialnT SMIMPMYECKOe 3BHadeHue CpelHero KBanpa-—

TYUECKOTO OTKJIOHEHUS S o0 IOUCKPETHOMY WJIM [NEPBUYHOMY MHTEPBAJIbL-—
HOMY PAly pacrhpenejeHmud. 3aTeM OT HaUMMEHbLIIeTO S3HaueHud IIpu3Haka

OTHMMAT HOHOBMHy’AS . Oro OyIneT HOBOe HAaudallo pAala paclpelesieHUd.
Bce wmHTepBaJiEl MMEKT WMUPUHY h::AS. TakuM oOpasoM, Jiepad I'paHulia

l-ro wumHTepBajyia paBHA -XWWW_WLSS, npaeasg TIpaHMlla 1-T0 MHTepBaJa
paBHa (xmmM'—(LSS)+Wg, npaBas TI'paHulla 2-T0 MHTepBajla Oyner
[(XHWM - O,SS)+ S]+ S nu rv.n. lpu h — S MOXEeT IIOJIYUMTBLCH MaJjilO MH-—

TepBRaJIOB, TOoTrJda cJjenyeT OpaThb WUPUHY MHTepBalla (),55v U (LZSS'.
310 TpebOyeTcd NpU NpoBemeHuUM OOoJiee TOUHHEIX MCCJIeOOBaHUM.

B ciiydyae KpaliHe HEPaABHOMEPHO paclpelejieHHBEIX 10 pasMaxy Bapb-—
I/IpOBaHMFI BKCHepMMeHTaI{beIX IJAaHHBIX, KOI'IIa B oTHneJIbHBIE MHTepBaJ'IbI
nmonajgaeT BechbMa MaJioe KOJIMUeCTBO YacToT (MeHee 5), yOmoOHO MCIOJb-
30BaTh METOJI PaBHOYACTOTHHIX MHTepBaJIoB [13].

3T0oT MEeTOI OCHOBaH Ha YCJOBUM COOJIOISHUM pPaBHOM UYaCTOTH

(paBHOM BEePOATHOCTM) IoNalaHMsa SHaAUeHUM IOIpu3Haka B JobOou us [
VHTEepBaJIOB, T.e.

n
n=const=m " ni/n= . =const.

[Ipy »TOM MHTEPBAJE [NOJIyYalTCsa Pas3HOM IJIMHEL.

Ha ocHoBaHuM oObeMa BHOOPKMU IIPUHYMAETCS pPelleHMe O KOJIUUECTBE
MHTEPBAJIOB (B Tex Xe Ipenejlax, dYTO U paHee, T.e. oT 6 mo 20) u
YyyCcJie B3HAUEHUM [NpM3Haka M B MHTEpPBajle, MCXOISA U3 YCIJOBUM
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m=>5=const; ml=n .

[lmprHa KaxIOT'O MHTEpBAaJla BHOMPAETCs [0 CJllegylleMy IPaBUITY .
[JIs nepBOT'O MHTepBaJa

h=x X T X
1 MUH 2 .
IJia BTOPOTO MHTEpBAaJa
_ xm +xm+1 .“x2m +x2m+l
2 :2 :2 .
IOis 1i-T70 mMHTepBaja

h _ Xi-1ym T Xitmeny  Xim T Xiomsn)
i 2 2
Ina nocjyepHero [-To uHTepBasna

_ Xa-ym T X-imen _
}11__ 2’ )CM1_-J(MWM?

B IpMUBEIEeHHHX BHpPaxXeHMAX obos3HadeHue X, onpemeyideT 3HadeHME
i*m-r0 npmsHaka.

Hanpmmep, BuGpano M=12 = CONSL, | = 5, rorma xim _'x60,
T.e. 60-mecsToe 3HaueHUe NpmMsaHaka. CllenyeT 3aMeTUTh, YTO [IPM STOM
3HAUeHUs NPpMBHaKa OOJDKHEL OBITH PACIOJIOXKEHE B BO3pacTamleM MIoPpsSakKe,
T.e. IOOJIXeH OBTH [IOCTPOEH BapMAaLUMOHHBM pan (a MHOTIA M IOUCKPETHHEUN
pPan pacnpenesieHus) . Eciau B BapralMOHHOM PsSOe MMeeTCs IO HECKOJIBKO

OOMHAKOBEIX 3HAUYeHWUM IIpU3HaKa, TO M mano BHIOMPATE TakK, UYTOOH BCe
5TM OIMHAKOBEE 3HAUEHMA [oNalallM B OOMH MHTEpBAaJ, a obllee Koaude-—
CTBO 3HaUYeHMuUM IpU3HakKa B MHTEepBaJle OCTaBaJIOCh HEUBMEeHHEM, T.e.

yacrora He mnpepnmasna swbpanuoe Nj = M = CONSt. 5ro ymobuee memars
o AOMCKPETHOMY PANYy PachpelelieHMs.

B Tex ciyudasax, Korma l'lniill, IPUHUMAETCSI [-m<n TaK, UYToO

n—I0-m=mun. pasuocrs H—I[-M sxmouaercs B OIMH WMV IOBa MHTEP-
BaJjla C HauboJbliel I[IJOTHOCTBK paclpelesyieHMs CJydayHOM BEeJIMYMHEL (B
MHTEPBAJIE, MMeoIMe MEHBUYID IJIMHY) .

OTMeTHM, UYTO I[IPM MCIOJNL30BAaHUM [IPUBEOEHHOT'O MeTola IMUCTO-

I'baMMa OOJIXHa CTPONMTBCA IIO0O IIJIOTHOCTAM paclipeneJieHrMAd YacToT m/hl

UM dacTocTel n1/n'hi.
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K »mocToMHCTBAM M3JIOXKEHHOTO MeTOINa PABHOUACTOTHEIX MHTEPBAJIOR
OTHOCMTCH TO, UYTO OH I[O3BOJISET PALUMOHAJBHEIM O0pasoOM I'PYyINIMPOBATH
IOaHHEBEIE IIPM BHIOOPKAX HeOOJIBIOTO O0beMa.

6. IIOCTPOEHME OMIVPUUECKMX KPVBHX PACIPEIEJIEHUA

Paner pacripeneisieHmAa IHNpeCTaBJIAnT TakKXe B BUIEe OSMIVMPUYECKUX
KPUMBEIX, KOTOpPBIE CTPOATCA OJIA HAIJIAOHOCTUM U KaueCTBEHHOM OLIEHKU
pacripeneisieHmnA . crionib3yrnTCda CJlenylile BUIEBL OMIIMPUMYECKMX KPUBEIX
IIOJIMT'OH, TITUCTOI'PaMMa "M KYMYJIATMBHBIE KPHMBEIE (CTyHquaTaH n JioMa-—

Hadg) . [loamMroH M rucTOoIpaMMa COOTBETCTBYIT M300paxeHun oudbepeHL—
aJlbHOM OYyHKUMM paclOpenesyieHus, a KyMyJISTUMBHEIE KPUBEE - MHTeTpajlb—
HOW .

Kaxk npaeBmio, OIS CJYyYaMHEIX BEJIMUMH OUCKPETHOT'O Tulla ynoTpedb-
JIAIOTCHA [NOJIMI'OH M CTyINeHUYaTad KyMyJIATMBHAA KpMBas, a IOJid HEIPEPHB-—
HBIX CJIy4aMVHBIX BEJIMUMH - TMKCTOI'paMMa M JIOMaHas KyMyJIATMBHASA KpPU-—
Bad. Ho wacTo B JuTepaType BCTPEeUYaeTCHd I[IPMMEHEHME BCEX UYeTHpexX
TUIIOB KPMBHIX IJIS HENPEPEBHEX CJYyYaMHBIX BEJMUMH, YTO, 10 BUIVMOMY,
HeJIb3S9 CUMTAaTh BIOJIHE OOOCHOBAHHEIM [2]. PasHULIA MeXIy IIOJMI'OHOM U
TUCTOTPaMMOM COCTOMUT B cJenywpmeM. [IOJIMI'OH [OKas3bkBaeT, YTO BCe
CllyuyayHble BEeJIMYUMHEL (BapMalumM), [IONaBUIMeE B OIOMH M TOT Xe MHTepBall,
MMEeT OIOMHAKOBOE 3HaudeHMEe IMPM3HaKa (BTO HeCHpaBeIJIMBO IJIA HeNpe-
PEIBHEIX CJIy4aMHEIX BEJIMUMH), pPaBHOEe UYMCJIEHHO CepelMHe MHTepBala,
[IODTOMY M KyMyJIATMBHAaSA KpMBAad MMEET pPas3pPbIBbl HEIPEPEBHOCTU. A I'U-
cTorpaMMa IOKas3bBaeT, 4TO  BCEe CJlydaVHbBle BEJIMUMHEL, I[IONaBUME B
OOMH M TOT Xe& MHTEepBaJl, PAaBHOMEPHO pacCIpemnesiAlnTCcda 10 MHTepBaly,
IODTOMY KYMYJIATMBHAA KpMBadg MMEeT POCT B MHTeprBaje. [IoIMroH m Iu-
cTorpaMMa CTPOATCSH [IPM PAaBHEX MHTepBajlax I[I0 4YacToTaM WJIM 4YacTo-
CTAaM, a [OpM HEepaBHEIX MHTEepBajlax — O IIJIOTHOCTAM pachOpelesieHMs dYa-—
CTOT WM dYacTocTel. KyMynaTMBHBIE KPMBBEE CTPOSATCH 10 HAKOIIJIEHHEM
J4acTOTaM MJIM YaCTOCTSAM.

IOiI8 TIOCTPOEHMHA OSMIUMPUUECKMX KPMBEX HeOOXOIOMMO BHauajle I1o-—
CTPOMTEL MHTEPBAJIBHBEIM PSSO paclopenesieHMsa [0 IIpaBujaM, YKAa3aHHBIM B
npensploylleM pas3nesie. 3mechb clenyeT OTMEeTUTHb, YTO KyMYyJIATUMBHAA KPU-—
Bad TIOopaslo MeHblle UYyBCTBUTEJIbHA K M3MEHEHMAM pa3Mepa MHTepBala
(komMUyecTBa MHTEPBRAJIOB), UYeM IIOJMUIOH MM IHUCTOTpaMMa. OMIMpUUe-—
CKMEe KPpMBEE (KpOMe TI'MCTOI'PaMMEI) MOTYT OBITE [IOCTPOEHEl TakxXe IO
OMCKPETHOMY pPALNy paclhpenesieHUs.

[Ipy [DOCTPOEHMM KPUBEIX paclIpemesyieHMsS PeKOMeHIOyeTCsa I[IOJIB30-
BaTbCa "ODpaBUJIOM 30JIOTOTO CedeHudA", IO KOTOPOMYy BECOTa UYepTexa
IOJDKHA COCTaBJIATHL 5/8 OCHOBaHMA.

PaccMoTpuM, Kak cCcTpoATcsa BCce rpadmkm Ha HOpuMepe BHOOPKH,
npuBeleHHOM B Tabil.l, XOoTa 5TO BHOOPKAa HENPEPBIBHBIX CJIYYaMHEIX Be-—
JIMYMH. VIHTepBaJIbHEM PAL HOpuBeneH B Tabja. 4, a KpuBEHeEe - Ha puc.l-
4. Ilpy HOCTPOEHUM BCEeX OBMIUMPUYUECKMX KPMBEIX Ha OCHM abcumucc OTKIa-

OHIBAIOTCS MHTEPBAJbl UWMPMHOM h IpM PaBHBEIX MHTepBajlax U hi npu He-

PaBHEIX MHTEepBaJlaX. s IIOCTPOEHNMA IIOJIMI'OHa B CepelMHaX MHTEPBAaJIOB
CTPpOATCA OpPpIOMHATEH, IIPOIIOPLUMOHAJIBHEIE WaCTOTaM WJIM dYWaCTOCTAM IIPpM
PaBHEIX MHTEepBajlaxXx WMJIM IIPOIIOPLMOHAJIbEHEIE IIJIOTHOCTAM YaCTOT WMJIM Ya-—
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CTOCTEM NPpM HEPaBHBIX MHTepBajlax. KOHLE OpPIMHAT COEOMHAITCSI OTpes-—
KaMy npsamom (puc.l). g OOCTPOEHMS TIMCTOTPaMMEl (pMC.3) HYXHO Ha
KaXIOM M3 MHTEpBaJIOB KakK Ha OCHOBAHMUM IIOCTPOMTL MNPAMOYI'OJIBHUKM.
[Imomans XKaxIOTo NPAMOYTOJIBHMKA HOOJDKHA OBITE NPOINOPLMOHAJIbHA YacTo-—
Te MJIM YAacTOCTM B COOTBETCTBYHIEM MHTepbaje. Jsg 3TOTO IO OCKU Op-—
IOVMHAT OTKJIaOEBAT IIJIOTHOCTM pPaclOpenesieHMsa dYaCTOT MIM YaCTOCTEM.
Obumas nJjomanb I'MCTOTPAaMMEl IOJd CJlydas, KkoT'Za II0 OCM OpIMHAT OTKJa-—

OBEIBAKT OTHOCHTEJIbHYI IIJIOTHOCTBE paclipeleJI€eHNA pi/hi , DIOJIXHa OBITb

paBHa enuHMIlEe, I[MOCKOJbKY IJIOmAalb MOOJDKHA COBIMANAThH C CYMMOM YacTO-—
creri. Ecim xe Ha IHMCTOTpaMMe mu300paxeHa abCojioTHas IJIOTHOCTHL pPac-

npeneJjyieHnsd ni/hi  TO IJICHany INIPpAMOYI'OJIBHMKOB COOTBETCTBYKT YWacCTO—

TaM MHTEPBAaJIOB, a IJicllamb BCEeM IMCTOTPaMMbEl — OOMEeMy UMCJIy CJliydaes
(obwemy BEIOOPKM) . I[IOo oCM OpIMHAT TaKXe MOXHO OTKJIAIOHBATHL YaCTOTH
WM YaCTOCTM B CJlydae PAaBHHEIX MHTEPBAJIOB, IPU B3TOM M3MEHUTCS TOJb-—
KO MacwmTab no ocu opiuHaT. CrylneHuUaTas KyMyJSTMBHas KPpUBAg I[IOJIy-—
yaeTcd OyTeM NPOBEeIeHUS TOPUIOHTAJIBHEIX OTPE3KOBR IIPSAMOY MexXIy Op-—
OVHaTaMM, I[IOCTPOEHHBIMM B CepelMHaxX COCEIHMX MHTEPBAJIOB U IIPOIOp-—
LUMOHAJIbHEIX HAKOIIJIEHHEIM YaCTOTaM MM 4YaCTOCTAM B COOTBETCTBYIIMX
VHTepBaJlaxX. KOHULE OTPE3KOB IMPAMBEIX COEIMHHAKTCH BEPTUKAJIBHEIMM IPS—
MEIMM (pMC.Z2) .

JlomMmaHasa KyMyJIATMBHAaSA KpMBas CTPOUTCHA cJjenyiouuM obpa3oM. Ha
IpaBHX TI'paHMllax MHTEPBAJIOB BOCCTAHABJIMBAKTCS OPIOMHATH, IPOIOPLMO-—
HaJIbHEIE HAaKOIIJIEHHBIM YaCTOTaM MJIM 4YacToCTAaM. Ha JieBO¥M T'paHulle Iep-
BOT'O MHTepBajla OpAaMHAaTa pPaBHA HYJIO, a Ha [NpaBo¥ I'paHUlle IOCJenHe-
TO WMHTepRaJla - eIMHUIEe, EeCIM KyMyJIATUMBHASA KpuUBas CTPOUTCHA IO
HAKOIIJIEHHEIM 4YacToCcTaM (pmuc.4) .

Tabauila 4

Haxon | lImoTHO-

- [ImoTHOCTHM
[lpen YacToO- Jley— |CTM pac- _
VH- |Tpanuuer | CTaBU= |HaCTO | oy, Hakom- ve |mpemese- pacnpene
Tep-| uHTEep—- | T&JIM | CTO- JISHHEIE uncTo | HUA ua- JIeHUsa dJa-
BaJsl| Basios, |VMHTEP—| TH, p ::ni 4acTo- cTo— crom, cTocTen,
b BaJIOB, i !
I a— n; n |mua, Y| cru,
X,
1
Pu
795-805| 800 7 0,035 L 0,035

805-815| 810 14 0,070 21 0,105

815-825| 820 34 0,170 55 0,275

825-835| 830 47 0,235 102 0,510

835-845| 840 44 0,220 146 0,730

845-855| 850 33 0,165 179 0,895

855-865| 860 14 0,070 193 0,965

QO J| O[O W|IN|

865-875| 870 7 0,035 200 1,000

Kou- E 200 | 1,000 20,00 0,1000
TPOJIb
i=1




50 ~

40 -

30 A

20 A

10 A

20

TEOP.

- 0,01

800 810 820

830 840 850 860 870

PucyHok 1
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200 -
160 -
120 -
80 A
40 A
0 .
800 810 820 830 840 850 860 870 X
PucyHOK 2
e
50 — ////, TEOP. _ h
40 + / \ + 0,02
30 + / \
20 + \ 10,01
10 t / \\\
0 -// ' ' ' ' ' ' \\ 0
800 810 820 830 840 850 860 870 X

Pucysoxk 3
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200 T 1

160 +

120 +

80 +

40 +

795 815 835 855 875 X

PucyHok 4

7. OIPEINEJIEHVE INOBEPUTEJILHHX I'PAHUII

IoBepuTeJsibHEIE T'PAHMUILE ONPEenesianT o00JiacTb, B KOTOPOM C JocTa-
TOUHO OOJIBUIOM CTEeIleHbIo BEPOATHOCTM HaXOIMTCHA HEM3IBECTHaAA TeopeTNr-—

dJeckad OQYHKLMA paclpeneljieHud <F}(X). OnpenenuM 1OJid Hee BEPXHIKL
F}(X) M HIVDKHIOD .Fh<x) OOBEPUTEJIbHEIE TPaHMLE dYepes M3BEeCTHYKn §u3
OMNEITa SMIMPMUECKY OQYHKLMIO pacHpelesieHNsa f@(x), NIPenCTaBJIEHHYD B

pane paclnpenejyieHrs HAKOIJIEHHBEIMM YaCTOCTAMU — }1{.

IopepuTesibHaAS BEPOATHOCTHL TOTO, UYTO HEM3BECTHAas TeopeTmde-—
ckaga OQyHKUMSA pachnpenejsieHuda OyneT JiexaTb B 00JacTu, OIPaHMUEHHOU
OOBEPUTEJIbHEIMM T'PaHMUILIAMM, ONPelesyiIdeTCs BHPaAXEHUEM:

Pa =6€p.[ﬁ'3(x)—D; SFT(x) SFg(x)+D;] )

0
roe Dn — HEeKOTOpasd BeJIMUMHa, YIOOBJIETBOpPAWKIAA YPABHEHUMIO

P,=sr(\D,< D),

T.e. HauboJIbllee OTKJIOHEHUE [% TEOPEeTUUYEeCKOM KPUBOM OT DKCIEPU-—

0
MEHTAaJILHOM He IIPEBEIIAET 3HAYEHNMA Dn ’ yC’I‘aHOBJ‘[eHHOIZ OJida IOOBepU—

TeJILHOM BEpPOATHOCTU P() .

TaxkmMm O@paBOM, JoBepmMTeJIbHEIE T'PaHMIEBLl OIIpedeJIAITCA BEPAXEHNMA—
MIM 2
BEepPXHAA
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F,\x)=F,x)+D,
F.,x)=F.x)-D,

Bcerma uUMCJIeHHBIE BHAUYEHUS IOJId }TH(X)Z() n IOJs }TB(X)SI
Insa onpemnejieHVs IOBEPUTEJIbLHEIX TI'PaHMUL, 3alalTcsa SHaYeHUEeM OO-—

HIMXHAA

BEPUTEJILHOM BEPOSTHOCTU F%) n no Tabauuam kpurepus KosMoroporBa

o

(cM. npwioxeHue 1) onpenensaoT _l)n ZRIZE )1n. CeA3b MeXIy HMMU

A=Dn

3HaueHud D:l Pa=a=0’80+0’99 n N = 10..100 wMoxHO

Hat B [15]. HOmna N>100 B [15] pasHel BHadeHMA )1n, 10 KOTOPHEM

yCTaHaBIMBaeTcsa GopMyJioNn

OoNnpenesioTCcs Dn . B [1] nnsa Pa:7:0’01+0’99 NpMBEIEHE 3Haude-

HUS )%n npu N>100.

Ina samero npuMmepa npu N = 200 sapammMcs _l?bz(L90 . Haxommm

B Tabimuax ,1n::L22.

Torma
x*
An_ 1,22
Dy =0,087
PN n 200
PacueTh ( ) u F:H(X) CBeIIeHE B Tabs.b. 3HaueHusd

]Ta(x):il?y B3ATH U3 Tabi.4.

Tabmauiia 5

VIHTepBaJbl | 'paHULE MHTEP—
I pBaJ_[;_LB, a—bp Fa(x)ZPH FH(X) FB(x)
1 795-805 0,035 0 0,122
2 805-815 0,105 0,013 0,192
3 815-825 0,275 0,188 0,362
4 825-835 0,510 0,423 0,597
5 835-845 0,730 0,043 0,817
6 845-855 0,895 0,808 0,982
7 855-865 0,965 0,878 1,000
8 865-875 1,000 0,918 1,000
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JoBepuUTEeJIbHEE TPAHULB IJIS HEM3BECTHOM TeopeTrudecKor OQYyHKLUMM
pacrnpenesieHus [IOCTPOEHH Ha pPUC.5.

Puc. 5

8. BHEOP TEOPETMUECKOI'O 3AKOHA PACIHPEINEJIEHWA

OmHOM M3 IJIABHEIX 3alad CTaTUMCTUUECKOM OOpabOTKM ONEITHEIX HOaH-—
HEIX ABJIAeTCHd [HOOOOP TEeOpeTUUeCKOI'O 3aKOHAa paclhpenesieHuMsa OJS MUC-—
cyJlenyeMoM CJy4d4aMHOM BeJIMYMHBEI. OTy 3aldady pPeOKo YyIOaeTcd ocyue-
CTBUTbL C IIEPBOM INONHTKM M, KaK [IPaBUJIO, IPUXOIUTCH HepebpaThb He-
CKOJIBKO 3BaKOHOB pacHnpenesieHMsa, IIpexle dYeM yIacTCs OTECKAaThb TOT,
KOTOPHM MMeET Xopollee coIJlacue C DMIMPUUECKMM paclpenejieHueM. 3TO
OOBACHAETCHA TeM, 4YTO HeT OOOCHOBAHHEIX I[IPaBMJI BEHIOOpPaA TEOPEeTUUECKO-—
IO 3aKOHa pachnpenejieHusa. [lpelBapUTesIbHEM BEHOOP TEOPeTUUeCKOTO 3a-
KOHAa paclhopenesyieHUsa MOXEeT IIPOUBBOIOUTHLCH:

- Ha OCHOBAHMM IaHHBIX O MeXaHM3Me 00pasoBaHMA CJIydalHOM Be-
JIMUMHEL MM OM3MUECKOT'O aHalMs3a 3alady;

- OyTeM KAauYeCTBEHHOI'O aHallM3a paclpelejleHMsd dYacToT WMIM dYa-
CTOCTEM B pale paclpenesyieHUus;

- IIyTEeM KadeCTBEHHOI'O aHaJiM3a BUIa I'MCTOI'PAMMEBl MJIM IIOJIMI'OHA;

- IpabuuyeckMM CcrnocofoM (C NOMOWEBK BEPOSATHOCTHEIX OyMar) ;

— IO BEeJIMUYMHE JSMIMPUUECKOI'O KO3QdMLUMeHTa BapMalLlK;

- O KO®0bMLUMEeHTaM aCUMMMETPUM M BKCLecca.

[lepRelM CcHoco® OPUMEHSETCS B TOM CJydae, €CJM 3apaHee Uu3Be-
CTeH MeXaHM3M OO0pas0BaHMsa CJydYaMHOM BeJMUYMHBEL. HanopuMep, OpU OOU-—
HAKOBOM BJIMAHUM OOJIBUIOTO UYMCJIa PAa3JIMUHEIX QAaKTOPOB CJydalHas BeJIU-
UpyHa [NOOUMHSETCS HOPMaJIbHOMY SakKOHY; [NIPM HaluMuuM IJOMMHUPYIIEITO
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baxTopa MOxeT OBTH CIPaBEeOJMBEIM MHOM 3BaKOH pachpenejeHus (Makc-
BeJIJla MIM IPYyTOoM) M T...

BTopoll crnoco® MCHOJNb3YyeTCs, KoI'Za IIOCTPOEH MHTEPBAJIbHBM pPAal
pacnpenejyieHMs, W OH CPaBHUTEJIBHO JIET'KO IIONINaeTcsa KadeCTBEHHOMY
ananuzy. Tak, paccMaTpuBas pan, OIpelcTaBJIeHHHM B Tabja. 3 u 4, He-
TPYyOHO BaMeTMTb, YTO YaCTOTHl M YaCTOCTM pPaclpeneieHH IpuOIm3mu-—
TEeJIbHO CUMMETPMUHO OTHOCUTEJIbHO CepenMHE pasMaxXa BapbMPOBaHUS U
VX W3MEHEHMEe NPpUOIM3UTEJIBHO OIMHAKOBO, HO HE PAaBHOMEPHO, IO 060e
CTOPOHEL OT cepenauHel. CJllemDoBaTeJIbHO, paclpenelieHre, I10-BUIUMOMY,
IIONUMHSETCS HOPMAaJIbHOMY 3aKOHY .

TpeTurt cnoco®, OIOHAKO, Jyulle NOAOXOOUT IOJiad KadyeCTBEHHOT'O aHa-
nMBa pacnpenesieHuda. HeTpyOHO [IOCTPOMTE I[IOJMI'OH MM IMUCTOI'PaMMy,
€CJIM MIOCTPOEH MHTEePBAaJIbHEM pPAO. A IO MX BMUIOY Opolle HombupaTb Teo-—
peTruUeCcKMy 3BaKOH paclhpenejieHusa. M3 puc. 1 miam 3 cjenyeT, 4YTO UC-—
cllenyeMoe paclpenesyieHre, [NO-BUAOMMOMY, OJM3KO K HOPMaJIbHOMY .

UeTBepTElM CHoco® - Tpadbuueckmuit - COCTOMT B TOM, UYTO IJd
omnpenesjieHusa 3aKOHAa paclIpenejyieHMa IIPUMMEHAKTCA CclelMajibHele OyMmaru,
Has3bBIBAEMEIE BEPOATHOCTHBEIMM (MJIM BEPOATHOCTHEIE CceTkM) . Ha Takux Oy-

Marax II0 KOOPIOMHATHEIM OCAM HAHOCATCA COOTBeTCTBYyWOIMVE MKaJlbl, pPac-—
CUMTAHHBIE TaK, UYTO B DHBTUX KOoOpIMHATax Ipadmk PyHKLIUM paclrapeneise-
HIMA TNpencTaBJdgeT NPpAMy JMHMID. [JJI4 pasHEIX 3aKOHOB paclpelnesyieHMs
CymecCTBYKT CBOM TWUIIEI BEPOATHOCTHEX 6YMaP. Hpaana jZ1 Ta6HMHH OJIA
IIOCTPOEHNVA W IIPMMEHEHMA TaKMUX 6ymar " UuXx o6pa3ua MOXHO HaMTM B
[14,15,16,20].

Ina omnpenejieHMs 3akKoHa paclpenelieHusS IO BEePOATHOCTHOM OyMare
HeOOXOoOMMO CHaudajla I[NOCTPOMTH IOUCKPETHHM pSI paclhpelesieHUus, eCIU

o6weMm BuBopxu [1<50, ¥ MHTepBaNBHHM PAI C KOJIMYECTBOM MHTEPBAJIOB
[>10 mpu N>50[14]. KommuecTBO YaCTOT B MHTEpPBajle NOJIKHO OHTHL He

venee 5 (M4-5).

PeKOMeHﬂaHMM I10 Ba6opy KoOJIM4YyeCTBAa MHTEPBaJIOB IIPMBEOEHEL B
pasnese 5. B obomx ciydasax OOJIKHEL OBITH [NOOCUMTAHB HAKOIIJIEHHBIE Ya-—
CTOCTM, KOTOPBEE M [IPEOCTABJIAT BSMIMPMYUECKYKD OYyHKLUMIO pachnpeneie-

HUA. 3HaueHUd ]1{ HAQHOCATCSA Ha BHOPAHHEN TUII BEPOSTHOCTHOM OyMaru

M TIOJIyYEeHHEIE DBKCIEPMMEHTAJIbHEIE TOUKM aNNPOKCUMUPYITCH OPAMOM JIM-—
HyeM. EcaM BTO yIaeTcsa M ONBETHBE TOUKM pachnojlarailnTcs OJIM3KO K
NpsaMoM, TO DBTO CBUIETENLCTBYET B I[E€PBOM NPUMOJIMXEHMM O COIJIacUMn
OIBITHEIX IaHHEIX C TeM 3aKOHOM paclpenejieHMs, OJisS KOTOPOI'0 IIOCTpoe-
Ha BEPOATHOCTHad Oymara.

IO ©OoJjiee OOBEKTUBHOI'O IIOCTPOEHMSA NPAMOM I[1I0 OIBITHBEM TOUKAM
PEKOMEHIYETCS MCIIOJIb30BATh METOJI HaMMEeHbIMX KBaIpaToB [14].

B paccMmaTpuBaeMoOM HOpuMepe YIOOOHO TIMNOCTPOMUTE IOUCKPETHBEM pPaSn
pacnpenesieHMsa, KOTOPHM MNPeACTabBJIeH B Tabauue 6, a BEpPOATHOCTHAaS
ByMara C OIBTHEIMM TOUKaAMM M allpOoKCUMMPYyIEeM NpaMOM Ha puUc. 6.
Beibpana ©OyMara IOJd HOPMAaJIBHOTO pacHnpeneseHusa. Kax BUOHO M3 PUCYH-—
Ka, DKCIEepMMeHTaJIbHEIE TOUKM PAaCIIOJIOXEHH OJIM3KO K npaMou. CrenmoBa-—
TeJIbBHO, MCCJlefyeMoe paclipenesyieHre OJIM3KO K HOPMaJIbHOMY .

[lpy HaHEeCEeHMM Ha BEPOSTHOCTHYH OyMarly SKCIEPMMEHTAJIbHBEIX TO-
YyeK dYacCTOCTM, COOTBETCTBYKIME KpaMHMM 3HAYEHMAM OIPM3HaKa, OOBYHO
OTOpAacCEBAlTCHA, TaK KaK KOJMUECTBO INAaHHBIX IJIS DTUX SBHAYEeHMM BecbMa
MaJio M IojlydaeTcsa OoJbllad NOTPEHOCTD.
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Tabnuiia 6

HakoIJIeHHHE Ya-—
HaxkorjieHHbBIE H
[lapamerp X; | YacToTe H; A CTOTE ]{i croc }2>: i
n
800 2 2 0,010
805 5 7 0,035
810 6 13 0,065
815 8 21 0,105
820 18 39 0,195
825 16 55 0,275
830 24 79 0,395
835 23 102 0,510
840 24 126 0,630
845 20 146 0,730
850 18 164 0,820
855 15 179 0,895
860 8 187 0,935
865 6 193 0,965
870 7 200 1,000
200

[locyile BM3yaJIbHOM OLIEHKM COIJIacUsa I[10 BEPOSATHOCTHOM OyMare 3SM-—
IMPpMUYEeCcKOoTO paclipelesleHMs C BHOPaHHBM TeOpeTHMUeCKMM paclpelesieHU-—
eM HeOOXOIOVMO IIPOBEPUTE COOTBETCTBME MEXIYy HMMM [0 KPUTEPUSIM CO-—
TJacus.
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PucyHOK 6

HenmocrTaTkoMm I‘pa(I)MLIeCKOI‘O criocoba Bbe)Opa 3adKOHa paclipeneJieHnA
aBJIdeTCd TO, UYTO YacCTO IIpUXOIMTCHA nepe@mpaTb HEeCKOJIBKO TUIIOB Be-—
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POSTHOCTHEIX OyMar, IOpexne ueM OyHmeT HaMIOeH NOOXOoOAauuM 3akoH. Ilo-
3TOMy IIepel MCIOJIb30BaHMEM TIpaduueckoro crocoba ciienosajio  Obvl
VMEeTh KaKMe-TO PEKOMEHIALMM O II0CJEeIOBATEJIbHOCTU IIPMMEHEHMS COOT-—
BETCTBYOIMX TUIOB BEPOSTHOCTHEIX OyMal', C KaKoI'O 3akoHa paclhpene-
JIeHMS HauMHATh nonbop. Hampumep, eciamM MCCIenyeTCsa HAaIeXHOCTb WU3-—
nejuy, TO NPUMEHSATb TOT WMJIM MHOM TUII BEPOSATHOCTHOM OyMarmu cjenyerT
IO CTEeleHM pPacClIpOCTPaHEeHHOCTM 3akKOHOB paclIpelesieHMd OTKaz30B B
clegnypmeM Tnopsanke [16]: DKCIOOHEHLUMAJIbHBIY, YCEeUEeHHBM HOpMaJlbHHIM,
JorapudMmMUecKlM HOPMAaJibHEM, Bembyisja, raMMa. ECHAM HeT HUMKaKMX pe-
KOMEeHIaluM, TO HauMHAThL HOOOOp CJedyeT C HOPMaJIbHOTO 3aKOoHa Kak
HamboJiee pPacCIpOCTPaHEHHOTO.

3mecp clemyeT OTMETUTH, 4YTO B TEOPUM HANEXHOCTM OOBUYHO MC-—
cylenyeTcsa BEepPOSTHOCTHL ©Oe30TkaszsHoM paboTel. [loaToMy Ha BEPOSATHOCT-—
Hy OyMary HaAHOCST He HAKOIJIEHHBEe SMIMPUYECKMe UYacTOTH, NpelcTaB-—
JIAKIME SMIMPUYECKYD OQYHKLUMIO paclpenesyieHMs, TOXIECTBEHHYI BepOoSaAT-—

HOCTM OTKasza, a pPa3HOCTU’ 1 - PH 1z 1 - Hl' /n ’ IIpencraBjidmomyre

OYHKLUMIO BEPOSTHOCTM 0Oe30TKa3HOM paboTH.

[IaTEIl M WeCTOM CIHOCOOH, TpebyllMe IPeOBaAPUTEJIEHOT'O BHUMUCIIE—
HMSA Pas3JIMUHBIX MOMEHTOB CJIYYaMHOM BEJIMUMHEL 10 PAOy paclpenejyieHusd,
OynoyT pPacCMOTPEHBl HUXE.

IO OOJNBULIMHCTBA CJlydaeB MOXHO PEKOMEHIOBAThH CJEenylluM DopsSa-—
IOK BHIOOpPa TEOPETMUECKOTO 3aKOHa paclhpenesyieHMsa: IpelBapUTeNbHEN
BEIOOP Ha OCHOBAaHMM MMERIMXCH PEKOMEHOAaUMM IO NIPEeIBOylMM OIBTaM
MM C IOMOUBI0 JIOOOTO M3 IIEePBHIX TPexX CHOCOOO0B, YTOUYHEHME BHOPAHHO-
TO BakKOHa C IOMOUEBK Ipadmueckoro crnocoba, a eCcyiM BBEUUCIJIEHE MOMEH-
TE, TO C IIOMOUIBI I[IATOTO M WECTOTO CIOCODOB, M OKOHUATEeJIbHas IIpOo-—
BEepKa COOTBETCTBUSA TEOPETUUECKOTO paclIpelesyieHUd DSMIVNPUYUEeCKOMY C
IIOMOIBI0 KPUTEPMER COIJIACUA.

9. ONPEIEJIEHVE UMCJIOBHX XAPAKTEPUCTUK SMIVPUUECKOI'O PACHIPEINEJIEHVA

SMOMpPUUECKME paclhpelesyieHrsa, Kak UM TeopeTHMUecKHre, XapaKTepu-
3YIOTCS UMCJIOBEIMM XapaKTepUCTUKaMM, KOTOPHE HABJIAITCS MOMEeHTAaMU
pacopenesieHMsa pPas3JIMUHBIX HOPANKOB. g SMIMPUMUECKOTO paclpelesieHUs
5T0 OynoyT BEOOPOUHBIE MOMeHTH. OHM XapakKTepu3ylT CTAaTUCTUUECKUE
CBOMCTBa BHOOPKM M HABHEBATCA TakXe CTaTUCTMKaMM. K UMCIIOBEIM Xa-
PaKTeEPUCTMKAM OIHOMEPHEIX paclpenejieHuil oTtHocaTrcsa [17]:

KBAHTUIIN;

XapakKTEPUCTUKY II0JIOXKEHMSA (LEeHTP paclpenejyieHMsa — MaTeMaTude-
CKOe OXMIaHMe MM CpelHee 3HadeHMe, MeIMaHa, MoIa);

XapakKTEPUCTUKY PpaccesaHMusa (OUCIepcus, CcpelHee KBalpaTUUecKoe
OTKJIOHEHM e, KOnbOMUMeHT BapMauMy, cpenHee abCOJIOTHOE OTKJIOHEHUE,
MHTepBaJibHaa WMPOTa, PpasMax, IIOJIylMpoTa);

XapakKTEPUCTUKM aACUMMETPUM M 5Kclecca (xko3QdMLUMEeHT acuMMeT-—
puM, KOBOOUUMEHT DKClecca, NIMPCOHOBCKAas Mepa acCUuMMETPUM) .

AcuMMeTPUS YyKasbBaeT Ha xapakTep CckomeHHocTu oyHkuum f(x).

[Tomn A:O KprBas CHUMMEeTPMUHAa, IIPU A>O BHITAHYTA IIpaBas, a IOpu A<0
Jlepasd clHagzamimas 4acTb KPUBOM.

UckaxeHmsa OGQOPMEI OLIEHMBAKTCHA OTHOCUTEJBHO OGOPMEI HOPMaJIbBHOI'O
pacnpemneyieHusa. OJKCIeCC HgBJIFgeTCcda nokasareneMm "crpynnuporaHHoCTuU"
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CJIyUamHEX BEeJIMUMH OTHOCUTEJIbHO CPEeIOHEeIrO 3HaYeHUd U XapaKTepusyeT
CTENEeHb BaO0CTPEHHOCTM MIMKA KPMBOM (OTHOCUTEJIBHO KPMBOM  HOPMalb-—
HOT'O paclnpelnesyieHus) .

UMCJIOBEHE XapaKTEPUCTUKM BEHOOPOUHOT'O paclpenejieHus HABJISOTCS
OlLleHKaMM IlapaMeTPOB TEOPETUUECKOTO pPacClpeneJieHMsS ¥ IIO3TOMY K HUM
IpenbAaABJIARTCA Ccllenyuyre TpeOOoBaHUA:

— HEeCMEUEeHHOCTH;

- COCTOATEJILHOCTL;

- 200EeKTUBHOCTE .

HecMmemeHHOCTE O3HauaeT, UYTO OlleHKa He IOJIXKHA [IpeyBeJIMUMBAaTh
UM T[IpPeyMeHbIlaTh 3HaAUeHMe IlapaMeTpa, T.&. B HaOJIOOeHMSIX OTCYT-—
CTBYIOT CHCTeMaTUUeCKMe [NOTPElHOCTHU.

CoCTOATEJIbLHOCTE OBHauvaeT, UYTO C YyBeJIMUeHMeM oObeMa MuHpopMa-—
UMM OlLleHKa IOJIKHa IpMOIMXaThbCcd K BeJMUYMHEe HapaMeTpa.

S50OeKTMBHOCTE O3Ha4YaeT, 4YTO IOaHHas OlLeHKa MABJideTcsa HauboJee
TOYHOM, T.e. UMeeT MUHMMAJIbHYI IOUCIEPCUI0 MM HaMMeHbllee pacces-
HYe, uYeM JIoOBEe IOpyI'Me HEeCMEelleHHEe OLIeHKM, HaMIOeHHHE U3 Tex Xe ca-
MEIX IAHHBIX OPYITMMM CIiocoDaMmu.

OmHakKO OIOHMX DTUX KPUTEPMEB HEeINOCTATOYHO. [JIg NOpakKkTUUeCKUX
TEXHUUECKUX CUTyaluM HeOOXOOMMO MMeThb pabouue NpaBuUjla, [I03BOJIS-
mMe MNOJIYUYMTE OLEHKM C TakKMM KOJMUECTBOM I[IOJIE€3HBIX CBOMCTB HACKOJIb-—
KO BTO BO3MOXHO. TakuMy OpaBUJlaMM SBJISITCH:

- MeTOI MAaKCHMMAaJIbHOTO NpaBIononodmsa;

- MeTOI HaMMeHbIMX KBaIpaTOB.

Hmxe paccMaTpuBawTCS TOUEUHHE OLEHKM IIapaMeTpOoB paclpenese-
HUS.

UMCJIOBEHE XaAPaKTEPUCTUKM BHOOPOUYHOT'O paclpenejieHus (CTaTUCTU-
KM) MOTYT BBHUMUCIHATHLCH KaK IJiId IUCKPETHOT'O, TaK U IJiId MHTepPBaJIbHO-—
IO pPAaOOB paclhpemesyieHMs IO M3BeCTHBIM (QopMyJiaM IJjigd MOMEHTOB. Cyme-
CTBYET HECKOJIbKO CIOCOOOB OlIpelejieHUS CTATUCTUK:

10 panly paclopelesyieHUs;

crnocof npoms3BeleHUM uiam "yCJIOBHOTO HyJna";

crnoco6 cyMmm [9], KOTOpPHM ymoBOeH npu OOJIBIIOM UMCJIE MHTEPBAJIOB
UM paspamoB B pAOde paclpenejieHMsa, UM T.II.

PaccMOTpMM HEKOTOPEIE CHOCOOBl Ha MNpPUMEpPE.

9.1 BrUMCIIEHME CTATUCTUK 10 MHTEPBAaJIbHOMY PAIYy paclpelefieHUsd

Bocnonesyemcsa Tabi.4.

Cpennee 3HaueHme X BHUMCIISETCHS [0 dbopmyJe:

1 / /
x = — E n.x, = E DX, =
n i=1

=0,035*800 +0,0/0*810+0,170*820 +...=835

9MHMpMT{eCKOG CpellHee KBalpaTundeCKOe OTKJIOHEHME S HaXoInMTCcdad 4Yepes
OMIIMPUUYECKYI IMCIIEPCHMIO, KOTOpad ollperejideTCc4d II10 CcJiegyrlueMy BBIpa-—
XKEHUMIO :
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/ [
. :lZ('xi _)_C)zni :Zpi(xi _f)z =
i=1 i=1
=0,035(800 —835)” +0,070(810 —835)” +0,170(820 — 835)" +...=260 .
Orkyna S == 16,125 .

HpM HeOOoJIbUWOM OOBeMe BbI60pKM n3—3a TOro, 4To X oTamuaercd oT Ma-

TEMAaTMUYECKOTO OXMIAHMS, OlleHKa O [OoJiydaeTCs CMeleHHOM. HecMemeH-

Hasg olleHKa CpelHeTo KBAaAPaTUUECKOTO OTKJIOHEHUS OJIS MaJjioi BHOOPKU
BEUMCJIZETCS 110 dopmysie

1 < 2
S=—2 (x -%)n,

- 173
I Hamwero IIpMMepa B 2TOM ClIydae Pas3HMLB [IPakKTUUeCcKM He Oyner,
TakKk Kak SH:16J25 (ormmmume Ha 0,25% ). Ipu N=50 ornuume B pesyib-
TaTax pacueTa oo ofeuMm obopMmysaMm cocTaBisgeT nopsanka 1% . IHosTowmy
bopmysia IOJ1a HECMEUEHHOM OLEHKM IIPMMEHSEeTCHS OpM OObeMe BHIOOPKM OT
eOVHUL OO0 OBYX-Tpex necsarkos (N<L30). Oiasa BHUMCIIEHMS MeOMaHB BOC—
noJjib3yeMcsa GopMyJio¥, IMIPMBEINeHHOM B [2]:

h(n/2-H;)

hﬂe ::Eihﬂe +

n '
IVle

TIe aAAe - HauaJio MeOMaHHOTO MHTepBalJa;

}1i — TIOCJIEOHMM UJIEH KYMYJISTMBHOTO pPsAla, MEHBUMM MM PaBHBIM
N/2;

Iqu - YacToTa MeIMaHHOT'O MHTepBala.

Iy Hamero nprMepa aAAe=825, h=10, N/2=200/2=100, Hi=55,
n _

Me-—47.

Toroa

10(100—55)

M, =825+ =835

Moy BBUMCJIIMM IO CJelyklleMy BHPaxeHuio [2]:

h&ﬁ'_pr)
p1_2pM0+p2'

M,=a,,

roe aMO — Ha4YaJIO MOIAJIbLHOI'O MHTepBaJa,
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I%MO — WYacCTOCTb MOIOaJIbHOI'O MHTEpBAalla,

Py n Py - uwacrocTu cocemHMx C MOINAaJbHEM MHTEPBAJIOB.
g Hamero npuMepa Chwo=825, h=10, 4P1=0,170, ]2M0=O,235,

_p2=0,220.
Toroa

10(0.170-0.235)
0.170—2-0.235+0.220 -

Mepy acuMMeTpun A u KO3QbMMeHT DBKCLecca E (mnmm  nOpocTo
aCrVMMETPMIO U SKCHeCC) BEIUMCJIAIT dYepe3 LeHTpPpaJIbHBElE MOMEHTEI TpeTbe—

M, =825+

ro M3 1 uermeproro M4 mnopamkor no dopmysam

A:% ) E=%—3,

roe

/ /
* (e =%) my (x, - %)’
Hy _Zpi Xp =X , Hy _Zpi Xp =X - SMOMPUYECKME MOMEHTEL.
i=1 i=1
KosdopuumeHT BapmaumMy ONpPenesiseTCHd BHEPaXeHMeEM

u=§ - 022-100%_
X X

Ijia paccMaTpMBaeMor'o IpuMepa

”:81765=L92-10-2 e U=1,92% .

9.2. BHUMCJEHMEe CTATUCTUK II0 CIocody “yCJOBHOTO HYyJIg”
(cmocof npom3BeOeHMM) OJIS MHTEPRBRAJBHOTO pdana

BolumcJjieHMe MOMEHTOB MOXeT OBTh CYUWEeCTBEHHO VYIIPOWEHO, eClu
YUUTHBATE HaJIMUME OINpeleliIeHHBIX COOTHOIEHUN MeXnOy Pa3JIMUHEIMM BUIa-—
MM MOMeHTOB. Cnocof® 3akjioyaeTcs B BHOOpe HOBOI'O Hauaja oTcuerTa,
Iepexone OT IeMCTBUTEJIbHBEIX 3BHAUEeHUM CJIydalHOM BeJIMUMHBE (BapMaH-—
TOB) K YCJIOBHHIM BapMaHTaM, BHUMCJIEHUM YCJIOBHHIX HaUaJIbHBEIX U LIeH-
TPaJIbHEIX MOMEHTOB M OIPelleJIEHUM UYepes HUX UMCIIOBHIX XapaKTEePUCTUK
SMIIUPUUECKOTO paclpelesyieHUs.

Hoeoe Hauajsio oTcueTa (JIOKHBI MM YCJIOBHHEI HyJb) X) Oepercsa B

ceperuHe CpeIHeTo M0 MOPSANKY MHTepBajla MM MHTepBajia ¢ Haubomblen
YaCTOTOM. YCJIOBHHE BAPMAHTH ONPEIeJIITCS 10 COOTHOIEHU



YCJIOBHBIE BAPMAaHTH ABJIAOTCA LEeJBEIMM UMCJaMM, TaK KaK pPasHOCThL Oe-
peTcsa MexIny INIpeICTaBUTEJNSIMM MHTEpPBAaJIOB, KOTOPHE pPaBHE SHAYEHUIM
CJIy4YaVHOM BEJIMUMHEl B CepeIOMHax MHTEPBaJIOB.

Ina ynoBcTea BHUMCIEHMM CcocCTaBjseTcsa Tabja. 7. Brobupaem

-x0::830. 3 Tabm.4 Gepem sHauenus X; um M; . Hauanpuele MoMeHTH
k-ro nmopsazmka omnpenensaoTcsa Ho QopMmyse

an Z':pl |

B COOTBETCTBUM C KOTOpOﬁ YCIJIOBHBIE HaudaJiIbHBIE MOMEHTEI GY,HYT PaBHEL

5
vlzz( )_ 7 =0,485 .
> (3) 200 '

(3)
> (6) 567
=S 200 2,835
27) 7199
=S5 200~ 3,995
v, = %g; _BB 51615

B ckxobkxax ykKasaHbBl HOMepa CToOJOuoB Tabi. 7.
YCJIOBHO-YCJIOBHBEIY MOMEHT UYETBEPTOI'O IopAanka

., 2.(10) 11509
Ve T >(3) 200

[IpoBEPKY MNPABUIILHOCTM BHYMCJIIEHUM NPOBOIAT IO Gopmyrie
v, =4v, +6v, +4v, +v, +1=
=4-0,485+6-2,835+4-3,995+21,615+1=57,54
4
, Vi

v2=0235 v =0114, N, =002

3aTeMm OInipeneJidiTCcd YCJIOBHBEIE LIEHTPAJIbHBEIE MOMEHTEH:

i, =v, —v? =2835-0,235=2,600,

=57,545

Iins manbHeMmMx pacuyeToB Heobxommmo Haitm Vi, V)
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Ly =v, =3V, v, +2v; =3,995-3.0,485-2,835+2-0,144=0,103,
L, =v,—4v, v, +6v) v, =3v' =
=21.615-4-0.485-3.995+6-0.235-2.835-3-0.055=17.700 .

IPaBUIBHOCTE BHUMCIICHMI NPOBEPHAETCA 110 OPMyIie
Vi =y H AV gl A OV ) =
=17.700+4-0.485-0.103 + 6-0.235-2.600 + 0.055=21.625 .

g 6oJjiee TOUHBIX BHUMCJIJIEHMM MOMEHTOB CJlIeyeT YUMTHEBATL 10—
npaeku llennmapma [2,9].
Tabauua 7

Hpen- YcroBHee
VH- |CTaBn= BAPVAHTE ' ' 3 14
BaJj |MHTep—-| H; x(::xi Xo| ! DI
| |®amos ’ ho | (3x4) | (4x5) | (4x6) | (4x7) (3x99)
X;
1 2 3 4 5 6 7 8 9 10
1 800 7 -3 =21 63 -189 | 567 -2 112
2 810 14 -2 -28 56 -112 | 224 -1 14
3 820 34 -1 -34 34 -34 34 0 0
4 830 47 0 0 0 0 0 1 47
5 840 44 1 44 44 44 44 2 704
6 850 33 2 66 132 264 528 3 2673
7 860 14 3 42 126 378 | 1134 4 3584
8 870 7 4 28 112 448 | 1792 5 4375
/
200 97 567 799 | 4323 11509
i=1

[locyie ompenejyieHrd BCEeX YCJIOBHBEIX MOMEHTOB MOXHO HAMTU UUCIIO-
BHIE XapPaKTEePUCTUKMU PacrnpeneyieHns

X=x,+hv, =830+10-0,485~835,

S =hu, =10,2,600 ~ 16,
0,103

= IL[ =
Ji2 2,600°

Tak Kak pesyJjbTaT a4 A MIOJIOXUTEJILHEIM, TO, CJeIOBaTeJIbHO, acCuM-—
MeTPpHUsS MPaBOCTOPOHHSASA (MaTeMaTHMUecKOoe OXMIaHMe PacllioJIOXEeHO IpaBee

=0,025

momwl) . (Hamo 2,600 B kBampaTe = 2,6002) y MeHda GopMyJiEl He paboTaiT
17,700
E=f _3-2000 3. 0380
2,600 .

H
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9Kcuecc OTpulLlaTEeJIbHEN, CJIeOOBATEJIbHO BeplUMHA SMIMPUYECKON
KPMBOM pacCHpelesIeHUsa JIEXUT HIKE BEPUMHE TEOPETUUECKOM KPUBOY HOP-—
MaJIbHOT'O paclpenejieHMs.

[IOCKOJIBKY aCHMMMETPMS M 5SKCLEeCC Majikl 10 abCOJIOTHOM BeJIMYMHE,
CJIeIOoBaTEJIBHO, MCCJedyeMoe paclipenesyieHue OJIM3KO K HOPMAaJIbHOMY .

Ina onpeznmesieHMsa MOZIEI MOXHO MCHOJIB30BATh CJEOyRIyln (QOopMyJly
[2]:

M,=X-

A-S(E +6) 35 0,025-16(— 0,380+ 6)
2(5E - 64 +6) 2(-5-0,380—6-0,025% +6)

Ecnm MeTonm "ycioBHOTO Hyna" OyImeT NPUMMEHATBCHA K IOUCKPETHOMY
pany, TO IpPU HNPOBEIEHUM DKCIEePMMEeHTa HeoOXOonuMmMo OOeCIleuMThb PaBHHMU
mar MexIy OUCKPEeTHHMM 3HadeHMSAMM IIpM3HakKa, 4YTOOB YyCJIOBHBIE BapMaH-—
TH OBIJIM L&JIEIMY YMCJIAMM .

B Tex ciydasax, KoI'Ia IJOCTaTOYHO OIPaHUMUMUTBCH OlIpeldellIeHUEM
cpelHeTro UM MMeeTCsd MHTEPBAJIbHEM pPal, MOXHO MCIOJB30BAaTh Clenyillee
BEIpaxeHMe [5]:

=834,7

1 /
X=x,—h =) H -1
n o '
roe x[ — CepellMHa IIoCJIeIHeroO MHTepBalJla;

/
:E: I - CcyMMa HaKOIJIEHHEIX YacCTOT BCeX MHTEPBAaJlOB.
i=1

Ina "Hamero npumMmepa (Trabiu.4):

/
x, =870, h=10, n=200, > H, =903,
i=1

x=870-10 L-903—1 =835
200 '

9.3. IllpuMeHeHMEe CTATUCTHUK IJid BHOOpa 3aKOoHa paclpelesyieHMs

Kosdpbuumenrt BapmauuM, KOBOOMLUIMEHTH aCHUMMMETPMM M BKCLecca MO-
TYyT MCIOJIb30BATbCS IJid NPUOJIMXEHHOTO BHOOPa WMIM NOPUOIVMXKXEHHOM
OLIEHKM NPaBUIIBHOCTM BHOOpPA TeOopeTUUeCcKOT'o pacnpenenexHusa [10].

Tak, IJaa Ko»0dMlLIMeHTa BapualMy M3BECTHH OMANla30HH 3HAUEHUM,
B KOTOPHEIX OH HaXOOMUTCH, IJA TOT'O MM MHOTI'O 3aKOHAa paclpenejieHUd.

3aKOH paclrnpenejyieHmns [TpeneJisl CpenHee 3HaueHUE
HopwmaJsibHeIM 0,08..0,40 0,25
Benbymnna 0,36..0,63;0,40..0,85 0,44; 0,71
JJorapmudMmueckKmm 0,35..0,80 0,68
SOKCIOHEHLMAJ b HEIM 0,60..1,30 0,92

Kak crnienyeTr mu3 TaGHMHH, BO3MOXHa HEOIOHO3HA4YHOCTb BH@Opa.
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Iina Toro, YTOOE NPMMEHUTb KO3QOMUMEHTH acCHMMMETPUM M 3KCLecca
K BHIOOPY MJIM OLIe€HKE BHOOpa TEOPEeTUUEeCKOI'O BaKOHa, HeOOXOOMMO pac-—
CUMTATh MX CpeIOHMEe KBalpaTUdYeCKMe OTKJIOHeHUA IO QopMyJiaMm

6(n—1) | 24n(n-2)n-3)

NG 0+3) * a 3Ya e 5)

Ecnv HavIeHHBIE 3HAUeHUS KODQOMUIMEHTOR acCUMMETPUM M DKClLecca
OTJIMYAITCSH OT MX BHAUYEHUM »OJIS TEeOpeTUUYEeCKOI'O paclpenejyieHus He 00—
Jlee 4UeM Ha YTPOEHHEBE CpelHME KBAaIIpaTUUECKME OTKJIOHEHMHA, TO Teope-
TMUECKOEe M DJBMIMPMUYECKOEe paclpelesieHMda corJjlacyioTcd. [Ipmuem, DOJIKHEL
BHIIOJIHATHECH OOHOBPEMEHHO oba yCJIOBUSA

|A—A4,|<3S, » |E-E;|<3S,,

rme A4T u ZZT — COOTBETCTRByIME 3HAUEHUA KOIOPUIIMEHTOBR aCUMMET-—

pUM ¥ BKCLecca OJjsa TeOopeTUMUYeCKOI'O paclpelelieHusd, B3ATHe K3 Tabd-
aui, HanpmuMmep [3].

Iyiga HOPMAJBHOTO 3aKOoHAa 44T::127::(), CJIEIOBATEJIBHO, MWCIIOJb—
3yOTCH YCJIOBUSA

|4|<3S, . |E|<3S, .

HenmocTaTok MeTOIa 3akKJuaeTcd B IPUOJIMXEHHOCTM OLEeHKM, TaK Kak
npaB:r/mo <<TpéX CUT'M» HABJIA€eTCHA SMHMpMT{eCKMM. rHJ’I,CI HameIro anMepa

A=0,025 u E=-0,380;

) 6(200-1)  _ 017
(200+1)(200 + 3) '
24-200(200 —2)(200 —3)

= - 0934
(200 —1)*(200 + 3)(200 + 5) -

CllemoBaTeJsIbBHO, B HAalleM CJiydae CcoIJlacue MOXHO CUMTaTh XOopoummMm .

E

oy ob6wéMme BHIGOPKM [1>60 ¢ TounoCTb He xXyxe 10% MOXHO IHOJIb-—
30BaTHLCH BHPAXEHUAMU

n n

B [9] npuBeneHel QOpMyJIH IJIS OCHOBHEIX OIMOOK CTATUCTUK, eCJIU
UCCIlenyeMoe paclpenejyieHre IMIONUMHSIETCS HOPMaJlIbHOMY BaKOHY:
1
S S v v e
S.=—; Sq=—+—; S, =——|1+2| — ;

oJn’ V't om 100
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S,=.—. S, =.]==28,

n n
HpM STOM YyKas3elBaeTCHd, YyTO OCHOBHAaS ommbKa CTaTUCTUKU ornpenejigaeT
Te TI'PaHMIBI, B KOTOPEIX C BEPOATHOCTHBIO O, 083 BakKJIDUEeHO HeuMsBeCTHOe

3HaueHMe COOTBETCTBYKINEro napaMmeTpa, T.e. B Openejax 5.

Ecau HaMIeHHBHE 2HaAUYEeHUS A n E JileXxaT B IIpelejlaX CBOMX IOBY~—

KPaTHBEIX OCHOBHBIX oumbOK, T.e. A < 2SA n E < 2SE y TO HCcCJIengyemMoe

pacrnpemnesieHye MOXHO CUMTaTh HOpMaJibHEM [9].
IO paccMaTpMBaeMoOI'o IIpMMepa OCHOBHEE OULMOKM CTATUCTUK PABHEL

16

Sﬁmﬂﬂ, v e, Xx=835%1,13
16

Sg=———=08 _ _ S—16+
5= 5500 e e, S=16+08

2 2

192 1,92 96102 %

* V2200 100
v =(1,92 +0,096)%

6

S =\l = = +
A 200 r. e. A=0,025+0,173

S, =2-0,173=0,346, .. .. E=-0,380%0,346
B HameM mnpuMmepe 0,025<2‘O,173 n O,380<2‘0,346, T.e. pac-

npenejieHUe HOPMAaJIbLHOE.

Ecau npuBen€HHBIE OQOPMYJIEL IOJId OCHOBHEIX OWMOOK CTaTUCTUK MUC—
IIOJIB3YIOTCHA [IPM aHaJIu3e pPaclpenejieHuM, OTJMYHEIX OT HOPMaJIbHOI'O, TO
TPaHULE, B KOTOPHIX C BepoaTHoCThb 0,683 BakjoyuaeTcsa HEU3BECTHOE

3HaAUYeHMe COOTBETCTBYWIETO IapaMeTpa, OyIyT olnpelesieHH TOJIbKO IIPpU—
OJIMKXEHHO .

»
Y
~
(9]

9.4 . BrumcjeHue JOBEPUTEIJIBHEIX MHTEPBAJIOB IJIA UYMCIJIOBEIX
XapaKTeprnuCTUK

[IOCKOJIbKY TOUEeUHHE OLEeHKM I1apaMeTpOoB paclpenelieHMsa [ABJISITCS
CIIydyaMHBIMM, TO OOBUHO IJIg HUX OIPeresigioT OOBEPUTEJIbHBEIE MHTEePBAaJH,
B KOTOPHIX C IOOBEPUTEJILHOM BEPOATHOCTBLI0 HAXOIOATCS MCTMHHBIE SBHaue-—
HMS TlapaMeTpOoB pachnpelejieHMs - MHTepBaJibHHE OlleHkM. TouHOe omnpe-
IeJIeHue MHTEePBAaJIOB BO3MOXHO TOJIBKO, €CJM M3BECTeH 3BakOoH pacHpene-
JIeHUS CJydarHOM BeJIMUMHBEI. [loka Tako¥ 23aKOH HeM3BEeCTeH, IOBepu-
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TeJIbHEIE MHTEPBajlbl OIpenenainT IpuOIMXEHHO, Nojaras ClpabBeniMBbIM
HOPMaJIbHEM 3aKOH pacCHpemesieHMS CJIydYaVHOM BEJMUMHBEI. YTOUHEHME MIpO-—
BOIMTCH IIOCJle BHIOOpAa 3aKOHa pacHnpelejieHMsa M IPOBEePpKM er'0 COoIJlacusa
C SMIMPUUYECKUM PpacClIpelesieHUEM.

JOBEepPUTEJNIbHEM MHTEepBajl IJa MaTeMaTUUeCcKOT'O OXUIaHUSI UMEEeT
TPaHULEL

roe

8x=:ta'gﬁj.

Iia omnpemejyieHMsa cCJlemyeT HauTu o TabiauiaMm (CM. NOPUMIIOXeHMe 2) 3Ha-

JeHuda ta Ip¥ BEOPAHHOM INOBEPUTEJILHOM BEPOSATHOCTM O M UYMCJIEe CTele-

HelV CcBOOOMOH k=n-1. o6erumo pekoMeHnnyercsa 6pats o=0, 90.

Tabauuel OJ4d ta HA3BEBATCSA [IO-Pa3HOMy, B TOM UYMCJE: paclnpene-
neHue CThIOOEHTa, 3HadeHuda kosadpdbuumeHTa CThOOSHTA ta n T.Io. B He-

KOTOpPHX McTOouHUKAxX [10,19] =sHaueHUd ta OIPMBEIOEHE OJIS OIOHOCTOPOH-—

HeTro KPUTepUs IPM INOBEPUTEJILHOM BEPOSATHOCTM 1-0 . [Io3TOMYy NIPM BH-—
|-«

UMCJIEHUM OBYXCTOPOHHMX I'PaHMUL, 3HAUEHUS t crnenyeT OpaThb IIpU y

Ins npuMepa eBoBupaem X =835, 9=16, N=200 u o=0,95. Ipu k=n-

1~200 no[15, wma6n.11.5] wmm[18, Tabn.4] wuaxomum L,=1,972. B

[9, Tabn. XVIl] sHauenwue ta=1,972 HaXOOVM yXe MPU YPOBHE BHAUMMOCTU
l-a=1-0,95=0,05.
o [10,19, wTabn. npuinoxenus 3] wu [9, mabn. XVII] sHauenwue

ﬂ,=ﬁL972 ompemesyigseM NPY OOBEPUTEJILHOM BEPOSATHOCTH
l—a 1-095
@ _ 1T 0,025
2 2 :

e, =1972- 10 _224

7200
CiiemoBaTeJyIbHO,
a, ==835-2,24=83276 , a, =835+2,24=837,24

JoBepUTEJILHEM MHTEepPBAaJl OJS TEeOpeTHUeCKOTO CpelHeTo KBaIpaTu-—

Toroa

YEeCKOI'O OTKJIOHEHMA O MMeeT I'PaHMIIBEL

c,=8S-¢, ,0,=85+¢_,
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roe 55-—‘Q'AS.
SHaueHua { ONpenesIAnTCA dYepes HJOBEPUTEJIbHEE BEPOATHOCTU

CZ::I(q,n'_l), TabaIMUE IJIS KOTOPHEIX IIpuBeleHEl B [2,18]. HOoBepu-
TeJibHAS BEPOATHOCTBL O OIpelesigdeT BEPOATHOCTbL HAXOXIEeHUS I'eHepalib-—
HOM XapaKTEPUCTUKM G B INOBEPUTEJILHOM MHTEepBalle

azBep(GH SGSGS).

B »sTOM ciiyyae O SABJISEeTCH IOBYCTOPOHHEN IOBEPUTEJILHOM BEPOSTHOCTHI.
MoryT OBTHL OOHOCTOPOHHME HOOBEPUTEJIbHHE BEPOSATHOCTU

a, =B€p(GZO'H) n O =Bep(GSO'6)_

B sTomM crayuae ‘%1 18 CZZ OOEIUHO WMMEeKT OOJIbliMe SBHAUEeHMA, HalpuMep

0,95. CBasp MexIy IOBYCTOPOHHEM ¥ OIOHOCTOPOHHUMM OOBEPUTEIHHBMMU
BEePOSATHOCTAMM YCTaHABJIMBAETCS BHpPAaXeHUEM

a=a,+a, —1

[Tpn 061 2052 nMeeM 0!220[1 _1 I 0£=2CZ2—1 . Iisa pacyéToB IOO-—

BEPUTEJILHOTO MHTEepBajyia opu 3azaHHoy Ol MOXHO MCHOJIB30BATHL TaKXe
BEIPAXEHUS

c,=(-¢)S » o,=(1+¢)S

H

n [6, Tabn. V] nna maxoxnenus (.
OmHakKO yInoOHee 1Jid ONpeleJIeHUMS OOBEPMUTEJIBHBEIX I'PaHUL] MCIIOJIb-—
30BaTh QOPMYyJIEl BUIOA

o,=7S u 0,=7,5.

Pacuétr no sTmM QopMyJsiaM MOXHO IIPOBOOUTL I[I0 TabjuuaMm, IIPpMBEIEHHEM
B [3,6,10,15,19]. OrmMeTuM OCOOEHHOCTM pacué&Ta IO YyKa3aHHOM JIUTe-

patrype.
B [6,10,19] @moBepuMTeJbHBIE TPaHMIEB ONPENesiglTCsa IJS IOBYCTO-

POHHEN IOBEPUTEJILHOM BEPOATHOCTM O. B [6] xosdbuumenter Vi u Vs
oB603HAUEHH COOTBETCTBEHHO Uepes 21 « 22, a o - uepes P. B [19]
Heobxomumo paccumTaTs )| u ), mno dopmysam
n—1 n-1
V1= 5 V2= |72
X(1-y)2 ° X(L+y)2

e }Kz - MPOLIEHTHHEE TOUKM XM — KBAIpaT paclpenesyieHus, onpeneise-
Mele o Tabmmuam [19], a Y=«

Iins mcrnojb30BaHMA Tabjauil, NOPUBEINEHHEIX B [3], cjaenyeT MU 3a-
IaTbCcAd IOBYCTOPOHHEM MHOOBEePUTEJIbHOM BepoAaTHOCTh (X 1 0o Hell Be-
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*

6paTh ONHOCTOPOHHME HOBepuTenbHee BepoarHocTu X} um &y us ycuo-
% %

sua X =0, — ), umu samarbcsa HenocpencreenHo X, u &, . B pan-

sk
HoM cuyuae O =B€p(USUH), ¥ OHa IHOJIKHA OHTb OJM3Ka K HYJO.

%
3aTeM no Tabiuuam onpepensworca nna & smauvenme ¢;, a nna &,

snauvenue ¢, . Torma

1 1
Vi1=— . Va=—
q, q,

B [15] xosdduuments )| um ), o0BO3HAUEHH COOTBETCTBEHHO uUepes
kl 12 kz M ONPEeNeJIAnTCS OHU IJIS ONHOCTOPOHHUX NOBEPUTEJILHBIX I'Pa-—

umy, npmuém ) =, . CrnepmomaTenbHO, eciu 3alaHa OBYCTOPOHHSAA HO-
BepMTeanaF{ BepOF{THOCTb a ; TO CJlenoyeT HaﬁTM

l+a

n IO 25TOMY 3HAUYEHUMIO OIlpeleJIMTb k] 1z k2 .
Ina npumepa szazamMm =19 u.A=0,99 u noxkaxeMm omnperejieHUe 7/1

u ), IO pasAMUHLEIM MCTOYHMKaM. o [6, Tabm. VI] u [10, npuioxeHme

6] wmMeeM IIpu k:n'1:18, uro )] :Zl :09696 u )> :Zz :19695

o [19, npunoxeHme 2] HaAXOOUM IJII
-y l-a 1-099
2 2
3Ha4YeHue Z(Zl—y)/z = 37,156 ’

M OJda

=0,005

l+y 1+a 1+099
2 2
3HaUeHM e Zé-{-j/)/Z = 69265 npu k=n-1=18.

Toroa

=0,995

19-1 606 5, = [19-]

" V37056 6.265

=1,695
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*
Ijg wmcnojib3oBaHma [3, Tabsa. II6] =Bamaémcd (Zl==(L005 n
*
a, 209995, rak uro A =0, — (&, 20999. HaxomuMm no Tabjauie, dYTO

q9, 209590 u 4, = 19437 npu k=n-1=18. Tornoa
1,437 g 0,590

IIJI9 MCIOJB30BaHMA |(CM. OpuiioxeHue 3) zamaémca O =0, 6mams-

V1

KMM K eOMHMIIEe, HO TakK kak 3amaHo =0,99, To omnpenenseM

alzazzwzo,%i

llo Tabiauie HaxOoOuM IJid k=n-1=18 suauecuns k] =7 209696 u
kQ::}b :5L70. T.e. IpM ONHOCTOPOHHMX IOBEPUTEJILHEIX BEPOSTHOCTSAX
o =0, = 07995 IBYCTOPOHHSS HOOBEPUTEJIbHAS BEPOSTHOCTE &20,99

CoorpeTcTBenHO mpu ] = &, :(),99 nMeeM CZ:O,98 u T.O.

CrnenyeT 3aMeTuTb, UTO B [6] dbopmMysel BUIA CT::%S MCIIOJIb3YITCH
TOJIBKO IIPM MaJIoM OOBEMe BHIOOPKM, a Ipu OOJIbULIOM OOBEME MUCIIOJb3YIT-—

cs dopMyJIEL BUIA O”:(l—‘Q)S. Ho B IPYTMX  MUCTOYHMKAX
[3,10,15,18,19] maxkux orpaHuueHur HeT. Hanpumep, B [10,15] BRHUMC-

JeHusa 1o dGopMyJaM BuIa C7==%S NPOBOOATCA IIPU k, OOCTUTALIEM 3Ha-
venut 100...200 m maxe 1000 [3].

10. PACUET TEOPETUUECKNX KPVBHX PACIPEIEJIEHUM ¥ OLEHKM MX
[IAPAMETPOB

PacuéT TeopeTUUECKUX KPUBHX PaclpeleJIeHUM MOXET MIPOBOIUTHLCS
Kak IOJsa IUMCKPEeTHOTO psfana, Tak M IJid MHTepPBaJIbHOTO pgla. B uMHTep-
BaJIbHHIX pPAIax PacuéT IMIPOBOAMTCS IO CepelVHaM MHTEPBAaJIOB MM II0
MHTepBaJjlaM. PacuéT o MHTepBajaM OJig MHTEPBAJIbHHEIX PSIOB SBJISETCHA
BoJjiee yIoOOHEIM M HOpPaBWMJIbHEIM. PacuéTr nubddepeHlLMaJIbHOM KPUBOM Teope-—
TUMUECKOT'O pPaclpelesyleHusa IJid CepelOuH MHTEePBaJioB I[IPOBOIOUTCS IIO

IIJIOTHOCTM paclpenesieHnsS Lf}(x), omnpeneyiseMor Mo 3HAUEHUAM OpU3Ha-—
xa X; B cepemMHax MHTEpPBAjioB. TeopeTHyeckas UYaCTOCTh HAXOIUTCSH

Pri :fTi(x)'h :

Pacuér nuddbepeHUMAJILHOM KPUBOM IO MHTEepBajlaM OPOBOIUTCH IIO
cllenypleMy BEPAXEHUO:

no odopmysie
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Pri :F(xz)_F(xl),

rme F(X) - MHTeTpaJibHad QYHKIUMA paclpelesieHUs;

Xl n X2 — 3HaAa4Ye€HUMA JIEBHIX UM IIPAaBHEHX I'PaHMIL, MHTEPBAJIOB.

Teopequecxme YaCTOTH B OOOMX CJIydasaX BBEUMUCIIATCS yepes Teo-—
perTnuyecCkKmMe 4acCTOCTHU

Np =Pr "N

[lapaMeTpel 3aKOHOBR paclopenesieHMS HaxXxOOATCS IO OIBITHEIM IaHHBIM
B BMIOE TOUYEUHEIX MJIM MHTEPBAJIBHEIX OLEHOK. MeTOonsl HAXOXIOEHMA Iapa-—
MEeTPOB 3BaKOHa paclpelesieHMsa »OeJiaTcd Ha IpadbuyeckMe M aHaJIUTUUe-—
CKMEe - MeTOI MOMEHTOB M MeTon Haubojapmero (MaIM MaKCUMaJIbHOTO)
npasgononodbua. OT TOUEUHBIX OLEHOK, KaK ykKasaHo Belle, TpebyerTcd,
yTOOBl OHM OBJIM COCTOATEJbLHBEMY, HEeCMeWEHHEIMY ¥ 2OOEeKTUBHBIMMU .
HazBaHHEIE MeTOHBl He Bcerpma obeclnedMBalnT 3TU TpeboBaHMA UM TeM 00—
Jlee OOHOBPEMEHHO, T.e. 4YTOOH OLEeHKa OTBedaljla Ccpal3y BceM TpeboBa-
HUAM.

OueHKM, [OJIydeHHBEe TIpadmuuecKMM MeTOIOM, HABJIAKTCH HaMMEeHee
TOUYHBEIMM . bBoJjiee TOUYHO ONpelnesidalnTCsa OLEeHKM MeTOIOM MOMEHTOB. OTOT
METOI COCTOMT B TOM, UYTO TEOPETUUECKME MOMEHTEl IPMPABHUBAKTCS BM-—
nupuyeckmMm. ObpasyeTcsa cCcucTema, B KOTOPOM KOJIMUECTBO YPABHEHUM
PaBHO KOJMUECTBY HEMBBECTHHIX I[IaPaMETPOB TEOPETUUYECKOIT'O paclhpene-
JeHuda. Pemad cuUCTeMy, HaxXOOAT HEM3BECTHEE IapaMeTphl. MeTon MOMEeH-—

TOB IIOBBOJIAET »okKasaThb, UYTO IJig ClaydarHoV BeJuuubHe X, paclhpene-

JIEHHOM 110 JOOMYy BaKOHY, OlEeHKaMM MaTeMAaTUMUeCKOIO OXMIaHusa a8 u

OUCIIePCUM (72 apnaorca X u Agz, HaMJeHHBEe nOJIS MCCJIeNyeMOM BH-—
OopKM.

MeTon MOMEHTORBR BeCbMa IPOCTOM M YaCTO MCIOJb3YyeTCs, XOTHA
OlLleHKM IapaMeTpOB IIPM D3TOM IOJIydaloTCd, KaK I[IpaBMJIO, CMEUWEHHBEIMU U
MaJlI02d0dbeKTMBHEIMHU .

HamboJjiee TOUHEIE OILEHKM I[I0JIydalTCcsa I10 MeTOoIy MaKCHUMAaJIbHOT'O
npaBmononobmus, HO OHM MOTYT OKa3aThbCS CMENEHHBMM. ITOT MeTOoH, Kak
“ MeTOI MOMEHTOB, MOXET IIPUMEHSTbLCS TOJIBKO IIPU M3BECTHOM 3aKOoHe
pacnpenesyieHus CcJydayHou BeJuuuHel. CyTh MeToJIa 3akjiodaeTcsa B CO-
CTaBJIeHUM OYHKUMM OpaBIononodbmusa, KOTopas NOJiA HENPepHBIBHHIX Clydal-—
HEIX BEeJIMUMH MMeeT BUI

l;::Ifny(xﬁa()lr-'a()k),
i=1

roe Il - YNCJIO M3MEPEHHEIX 3HauYeHUM X (0O0BEM BHOOPKMU) ;
® - Heu3BECTHHM IapaMeTp TEeOoPeTUUECKOTO paclpenejieHus;
k - uncno HemsBecTHHX mNapaMeTPOB pacIpemeseHMUs .
[lo MeTomy MaKCMMaJIbHOTO MNpaBronomobus 3a oleHky O BubupaeTcs

Takoe 3HaueHme O, koTopoe obecrneumpaeT MakcumyMm L, urTo BymeTr mopu
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oL
00 .

J

YnobHee HaxXOoOUTh, OHOHAKO, HE JBKCTpeMyM OQOyHKUMMK L, a DKCTPEMYM
Oln L 0

OYyHKLIUM “1L, T.Ee. .
00,

~0,(7=1k)

UMCIIO TakMx yPaBHEHUM Oep€TCsa PaBHBM UMCIy HEM3BECTHEX [IapaMeTpOoB

()j. V3 obpa3oBaBUIEYCA CUCTEME HAXONOAT OLEHKM HEU3BECTHBIX Iapa-

—~

METPOB ®] S3TOT MeTOn MHOT'Ia InpmBOIOIMT K CJIOXHBIM YPaBHEHMAM. Ho

OH ofJjlajaeT PAOOM [IPEMMYLECTB I[10 CPaBHEHMIO C MEeTOIOM MOMEHTOB
[10]. OueHkKM IMOJIYyHaAlTCHd COCTOATeJIbHEe U 2>0PekTuBHBEE. CMeleHUe
MOXHO YCTPAaHMTBb BBEeIeHMEeM IIONPaBOK, M, KpPOMe TOI'oO, C POCTOM n
CMelleHMe YyMeHbllaeTCcs, T.e. OlLEeHKM CTaHOBSATCS HEeCMelméHHbBIMM. Bos3-
MOXHO MNPMUOJIMXEHHOE pPelleHMe YypaBHEeHMS, a TaKXe CUCTEMH YyPaBHEeHUM
MakCHUMaJIbHOTO IpaBrmomnomodbmsa [19].

B CBA3M C BHIIEMBJIOXKEHHEIM, MOXHO PEKOMEHIOOBATL CJEeIOyIMMA 10—
PAIOOK IOJIyYeHMsS TOUEUHEIX OLIEHOK IIapaMeTpOBR paclpenejieHus. BHauale
X ToJydanT IpaduyecKMM MeTOHOM IO BEPOATHOCTHOM OyMare. 3arem
OHM MOTYT OBITH YTOUHEHE MM, eCIu IpaduiyecKuM MeTOoI He MCIOJIb30-
BaJICHA, BIIEPBHE BHEUMCIJIEHH METOIOM MOMEHTORB WMJIM METOIOM MaKCUMaJlb-—
HOT'O npaBmononmobmusa [19].

[locse BEHIOOpPa 3akKOHa pacHpenesieHMs IPOU3BOIMTCS TaKXe yTOUuHe-
HYE ¥ MHTEPBAJIbHEIX OLIEeHOK.

PasnmuHbEle 3aKOHH pacHnpenejyeHusa (ux ¢opmy, pacd&rHble GOpMYyJIBL

IJIA IJIOTHOCTM M OQYHKLMM paclperejieHMa, a Takxe nma MmomenTtos U,
A un E) moxso mamttu B [3,9,15,16,20..24,32 u mp.].

10.1 HopmaJibHOE pacnpenejeHue

dopMyJIEl OJIS IIJIOTHOCTM M QYHKUMM HOPMAJIBHOTO paclpelejyieHusd
VIMEIT BUI

f( 1 — 1 xX—a
Yoo Ly [2)
o2 o o )’
(x—a)
1 ¢ 1 xX—a
:—je 200 dx=—|1+ D] ——
o~N2m 7, 2 o
npy - < x < oo u o > 0.
HopMaanoe pacripenejiesme ABJIEeTCHA OIBYyXIlapaMeTPpUYeCKVIM . Ero

Flx)

napamMeTpaMmu ABJIAIOTCA MaTeMaTudyeckoe oxunanme @ w1 cpenHee kBampa-
Tuyeckoe oTkJioHeHre O . Ilpexne, ueM [POBOAUTL PACUET TeopeTnue-—
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CKOM KPMBOM, HeOoOxXomuMmoO HanTu =3Hadenma A u O . Jlgda HOPMaJLHOTO

pacnpenesieHnsd a= Me = MO , A=FE=0.

10.1.1. OueHka oapaMeTpPOB IpadMuecKMM METOIOM

[locyie HaHeceHUSA NPAMOM JIMHMM I[I0 SKCIEPMMEHTAJIbHEIM TOYKaM Ha
BEPOSATHOCTHOM OyMare ONpemesdailT OLEeHKM [IapaMeTpOB paclhpenejieHusa
IO YyIJIy HaKJIOHa MNpaMO¥ UM OTpesKaM, KOTOpbEle OHAa OTCekaeT Ha O0CHax
KOOpIOMHAT.

IOiIs HaWwero I[IpMMepa HOPMaJlbHAas BEPOATHOCTHad OyMara C HaHe-
CEHHEIMM DKCIIEPMMEHTAJIBHEIMM TOUYKAMM M aANNPOKCUMHUPYILEN OPAMOM JM-—
HMeM OpuBeImeHa Ha puc. 6. [IOCKOJbKY paclpelefieHMe HOpMaJlbHOE, TO
F(}<)=O,5 COOTBETCTBYET MaTeMaTrMdeckoMmy oxumanumo A . Ha yposHe

F'=0,5 nporommum mnpamyio, napannenbHyln ocu abcumcc. Touxka A nepece-
YEeHMA IIPAMBEIX COOTBETCTBYET TOUEUHOMN OLleHKe MaTeMaTMUYeCKOI'O OXMria-—

ToueuHasa OLl€eHKa CpelHeI'O KBaIpaTNndYeCKOI'O OTKJIOHEHWMA S HaXOo—
ourTca no yray O, oBpas3oBaHHOMYy OpaMbMM. IJid ONpenesieHus S vc-
noJib3yeTcs cjenyomas bopMmyJa, CIOpaBemMBas NPM IJMHE MKAaJB 10 OCU

opamuHaT, pabBHoit 300 MM, YTO COOTBeTCTByeT wu3MeHeHuo F or 0,001
o 0,999 [15]

48.5
S=—"-Ctecx
K 54,

X

roe x - MacmTabHHM KO3QOMULMEeHT IJjisg ocu abcumcc;
R

K - mMpuHa rpaduka nNo ocu abcumcc B MM (OJMHA OTpesKa B MM IO
ocu abcumcc, cooTBeTcTByOmEro R);

R - pasmax BapbupoBaHusd.
[lo rpaduky Haxodmm, uto K=140 mMm, AB=60 MM, BC=90 mMm.
V3BecTHO, uTOo R=70. Torma

K. :@ =2; Ctga:£=@=0,667;
70 BC 90
6=S:%-0,667:16,2.

C ueJsbin YyMEeHbLIIeHUS Pas3MepoB pucC.6 Ha OCh OpIMHAT HAaHEeCeHa
TOJIEKO uYyacTb mkaJel or 0,01 mo 0,96, uUuTO BIOJIHE JOCTATOYHO NOJSg IIO-
CTpoeHusa Tpadmka M cooTBeTCcTByeT 204 MM.

10.1.2. OueHka HapaMeTpPOB IO METONY MOMEHTOB
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IOJId HOPMaJIbHOTO paclpeneJieHus HadaJIbHBEIM MOMEHT 1-To mnopsdalka

2
ml(x):a, LeHTPaJIbHE MOMEHT BTOPOTO MOPAIKa MZ(X)ZG . Coor-

BeTCTBYyKOIME MOMEHTEI SMIIMPNYECKOTI'O pacripeneJyleHnA Vl(x)::x n

2
ﬁﬁ(x)—ws . [IpypaBHMBaAsA MOMEHTE], HaxXOIUM
ml(x)zvl(x):a =X,
~2 2
lpu sToM X 4gBJIAETCH COCTOATEJILHOM, HEeCMemEHHOM ¥ 300eKTUBHOMN
ouenkomn d . S OyoeT COCTOATEJIbHOM, HEeCMeUWEHHOM U 30QPeKTUBHOM
oueHko O TOJBKO B Cliydae, ecin ussecTHo @, B NPOTUBHOM Cllydae

OHa He obJjlajmaeT cBoMCcTBaMu >QPPEeKTUMBHOCTH. qTOEB[AS OBLJIO HEeCMEUWEH—

HOM oueHkom O, €& cyjenyeT BBUMCIATE IO Qopmysiam

1 < )
S= —Z(XZ-—X) " npu N>30;

i=l

1 ¢ _
5= n—lg(Xi —X)2 N npu <30

OJId VMHTEPBAJIBHOI'O pAlla.

10.1.3. OueHka mapaMeTpoB 10 METOIY MaKCUMMaJIbHOI'O
npasnononobusa

OYHKIMSE TpaBIononoduda OJjg HOPMAJIbLHOTO paclpenejsieHud Cciydan-
HOM BEJIMUMHHE X UMEET BUI
2
1 n _i(xi_a)

2672
o2
n

e i=1
|| exp| -3 (x, —a)

\ 270 20° 5

JlorapudpMmueckasa QyHKLUMA NpaBOONOnOOMSa paBHAa

mL:—gﬂnernaﬁ—zl iX&—ay.

2
i=1

L=L(xl.,a,c7)=
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2
IndbdepeHupyeM INL nocrenosarentuo o @ u mo O u nojiydaeM Cu-
CTeMy ypaBHEHUM IJId MX OLEHOK

olnL 1
= — ::0
oa o’ ;(x’ a)

Oln L n 1 z 2
—_— . — ::O
802 20'2 " 2(02 )2 ;(Xl a) )

OTcoma HaxoIMM

~2
CT —
n -

Ouenka O OymeT cMemé€HHOM npu n<30.

10.1.4. OmnpemejyieHMe OOBEPUTEJILHEIX MHTEPBAJIOB

JoBepUTeJIbHEIE MHTEePBAaJEl (MHTepBallbHbBE OLIEHKM) IJId [IapaMeTpOB
d y O HOPMAJILHOTO pacHnpelesieHus IPM 3aIaHHOM INOBEPUTEJIBHOM BEpO-—

arHocTu Ol ompenensioTcs 10 MeTOOMKe, NPpMUMBenéHHOM B . 9.4.

10.1.5. PacuéT TeopeTMUEeCKOM KPMBOM HOPMaJIbHOI'O
pacnpeneseHnd

Pacuér npoBenéH Jjia CepelMH MHTEPBAaJIOB M IO MHTepBajam. llpwu
BHUMCJIEHUM KPUBOM PpacOpelelIeHMs OJId CepelMH MHTEPBAaJIOB BOCIOJbB3Y-—
eMCsa HOPMUPOBAHHOM U LEHTPUPOBAHHOM I[IJIOTHOCTLHI BEPOSATHOCTM HOP-—
MaJIbHOT'O paclpelesyieHUsd

1 -2

Yo = ¢
N2 '
X—da
rne L= o - HOPMMPOBAHHOE OTKJIOHEHUE.

oyuxkumusa V(o sgBageTcs TaOyIMPOBAHHOM M onpemesnsercs uepes L

(cM. npunoxeHue 4). IIpu 3TOM ;Voc_t)::}b(t).
Toroa
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SRR,
yr=frlx)= e 2 =—y
T T o 27[ o 0

CpenHasg IJIOTHOCTH DSMIMPUYUECKOT'O pacHpelesieHUd

n, _P;

i T h

TeopeTuueckme 4YacTOCTM IOJId CEPEeIUH MHTEpPBaJjioB OyOyT pPaBHEL

1
Pri =Vri 'h:_yo +h
O

a TeopeTHMdYeCKME 4YaCTOTH IOJiAd CepelMH MHTEPBAJIOB OIIpenejiATCAd BhpPpa-—
XeHMeM

1
Ry =Vri -h-l/l:;yo-h-nzpﬂ-n

BrluMCJIeHMs OPOBOOATCHA C IIOMOWbBI Tadjyi. 8.

[locyie BHUMCIIEHMSA TEOPEeTUUEeCKMX UYaCTOT UX HeODOXOIOVMMO BHEPOB-—
HATb Ha OCHOBAHUM CJEOYIMX I[IOJIOXEHUN :

- YaCTOTH MOTYT BHPaxXaThbCHd TOJIBKO LEJIBIMM YMCJIiaMM;

- CyMMa TeOpeTMUEeCKMX UYaCTOT IOOJDKHa OBITh paBHA CyMMEe SMIUPpU-—
UeCKMX YaCTOT C NPUHATOM TOUHOCTLIO;

- B CJlydae HOPMAaJIbHOT'O pacCHpenejieHMs IPMHMMAaeTCs BO BHUMaHMUE
3HAK BKClLlecCa M YaCTOTH IOJIXHEL OBITH I[IOPOBHY paclpelelieHH OTHOCU-—
TenrHo d .

B paccmMaTpMBaeMoM Ccllydae =3HAaK Yy DKClLUecca OTpuUAaTeJIbHBM, T.
€. BEepUMHa TEeOPpeTUUECKOV KPMBOM paclpenesieHMs IOOJDKHA JIeXaTh BBIIE
BEPUMHEL SMIVPUUECKOM KPMBOM. I[lOBTOMY YaCTOTH MHTEPBAJIOB, OJIM3KUX
BepuUMHE, OKPYyIJigeM B OOJIbIIYID CTOPOHY.

B Tabn. 9 npuBeméH PaCU€T TeOopeTUUYECKMUX MHTEeTPaJIbHEIX KPUBHX
pacrnpemnesyieHMsa Ha OCHOBe IaHHBIX Tabjn. 8. KpuBEEe, pacCuMTaHHEE B
Tabsa. 8 m 9, npencraBJeHH Ha puc. 1 U 2.

OnepauMrow pacdé€Ta TeOopeTUUYeCKMX YaCTOCTEM M YacCTOT MHOTIOA
HA3BIBAIT BHUMCJIEHMEM BEHPABHMBAKINMX YacToCTeM M dactoTr [9].

[Ipy BBHIUMCJIEHMM HOPMAJIbLHOM KPMBOM paclIpemelieHMs I[10 MHTepBajaM
(uro OoJjiee ymoOHO UM MNPaBUIILHO) MCIOJb3yeTcsS TabyJIMPOBAHHBIN MHTE-—
Trpall BeposATHOCTeM (dyHkumsa Jlanmaca)

2 ¢ _
—2/2 X—da
cD(t)z—_[e °R Ly =24
, TOe - HOPMMPOBAHHOE OTKJIOHEHME.
N2 o
Tabauua 8
Bripos
VHTEep- = y Pr =|Np = | POB-
Baymer | . |X T d _ Vi =-9 l HeH- |
h—c i X, —d Yo o P :hyTi:pTin HEIE i
o av
795-8051800| -35 -2,19 |0,0363| 0,0023 |0,035|0,023| 4,6 5,0 7
805-815|810| -25 -1,56 |0,1182| 0,0074 |0,070|0,074| 14,8 | 15,0 |14
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815-825|820| -15 -0,94 |0,2565| 0,0160 |0,170|0,160| 32,0 | 32,0 |34

825-835(830| -5 -0,31 |0,3802| 0,0238 |0,235|0,238| 47,6 | 48,0 |47

835-845|840 5 0,31 |0,3802|0,0238 |0,220(0,238| 47,6 | 48,0 |44

845-855|850| 15 0,94 |0,2565| 0,0160 |0,165|0,160| 32,0 | 32,0 |33

855-865|860| 25 1,56 |0,1182|0,0074 |0,070(0,074| 14,8 | 15,0 |14

865-875(870| 35 2,19 10,0363] 0,0023 |0,035|0,023| 4,6 5,0 |7

Kon- 1,000[0,990|198,0 200,020
TPOJIb P 0
Tabauua 9
VuTepBaJtl
b—rc X; Pri Ny P uri HTi
795-805 800 0,023 5 0,023 5
805-815 810 0,074 15 0,097 20
815-825 820 0,160 32 0,257 52
825-835 830 0,238 48 0,495 100
835-845 840 0,238 48 0,733 148
845-855 850 0,160 32 0,893 180
855-865 860 0,074 15 0,967 195
865-875 870 0,023 5 0,990 200
TeopeTuueckass 4acTOCTb (BEPOATHOCTL) OyHeT paBHa
1
pr == [2,) -2, )),
2
Toe tl u tz - HOPMMPOBAHHBIE OTKJIOHEHMS, COOTBETCTBYKIME Hadally U
KOHIlY MHTepBajia. TeopeTrnduecKye YacCTOTH ONPpemeJisainTcs o0 dbopmye
Ny =Pr "N,
BLIUMCJIEHUS TPOBOOSTCS C IIOMOIIBIO T7abs.10. BuHpaBHMBaAHME YaCTOT

IPOBOOUTCSHA IO TEM Xe IIOJIOXEeHUAM, uTo M B Tabs. 8.
PacuéT TeopeTMUeCKOM MHTETPAaJIbHOM KPUBOM pacnpeneyieHusa II10
VHTepBajlaM ynobHee NPOBOIMUTL IO Qopmyisie [2,11 m mp.]

Fﬂ.(x):%%qs e

, Tme C - mnpaBad I'paHulla MHTepBaJa.

[Io o»ToMm OGopMyJie HENOCPEOCTBEHHO ONPenesidiTCd 3HAadYeHMd QYHKUUM
HOPMaJIbHOTO pacHnpenesyieHud 0e3 NPpeOBaApPUTEJIbHOTO BHUMCIeHUS nubde-

PeHLMaJbHOM QYHKUMM pachopenesieHusa. Pacuér I?T(X) npusenéH B TabJI.
11.

1

SHadveHMda OGYHKLMIA Eé(tl) u

1

__QDOQ) HaxonaTCcsa B NpuJjoxeHum 5. Pe-

3YyJIBETAaTHI, HaMOeHHEle B Tabjmiie IIPMIJIOXEHVA HEe IOeJIMTb Ha 2.
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Tabmauia 10

— — ns.
NHTep- l = I, = 1 1 @(l‘ ) Ny = BprT;B
B n | Py | b—a | c—a —@(l‘l) 2 2/ Pri |=p.n|pos-
b—c 2 n HEH-
o) o)
HEBIE
795-805| 7 |0,035| -2,50 | -1,87 |-0,4940|-0,4695|0,0245| 4,9 5,0
805-815|14|0,070| -1,87 | -1,25 |-0,4695|-0,3945|0,0750| 15,0 | 15,0
815-825(34|0,170| -1,25 | -0,63 |-0,3945|-0,2355|0,1590| 31,8 | 32,0
825-835|47|0,235| -0,63 0 -0,2355 0 0,2355| 47,1 | 48,0
835-845|44)0,220 0 0,63 0 0,2355|0,2355| 47,1 | 48,0
845-855|33|0,165| 0,63 1,25 0,2355|0,3945 (0,1590| 31,8 |32,0
855-865(14|0,070| 1,25 1,87 0,3945 | 0,4695 (0,0750| 15,0 | 15,0
865-875| 7 |0,035| 1,87 2,50 0,4695 | 0,4940 [0,0245| 4,9 5,0
!
%ﬁ 1,000 0,9880|197,6| 200
i=1
Tabmnua 11
t= FT(x):pHTi: H
NuTepBa- 1 Ti
™ c—a | = CD(t) _1 + 1 (1) Py | H; | Hy | sepos-
b—-c 2 2 2 POB-
o HEHHBE
795-805 | -1,87 | -0,4695 0,0305 0,035 7 6,1 6
805-815 | -1,25 | -0, 3945 0,1055 0,105 | 21 21,1 21
815-825 | -0,63 | -0,2355 0,2645 0,275 | 55 52,9 53
825-835 0 0 0,5000 0,510 | 102 | 100,0 100
835-845 0,63 0,2355 0,7355 0,730 | 146 | 147,1 147
845-855 1,25 0,3945 0,8945 0,895 1179 178,9 179
855-865 1,87 0,4695 0,9695 0,965 | 193 | 193,9 194
865-875 2,50 0,4940 0,9940 1,000 | 200 | 198,8 200
IndbepeHuranbHasa KpuBasg, paccuMTaHHas B Tabn. 10, npencras-
JleHa Ha puc. 3.
[lmapHasg wMHTerpalJibHas KpMBasg, paccuuMTaHHas B Tabin. 11, He
npuBeneHa Ha puc.4 B CBA3M C TeM, UYTO Macmrad pMCYHKa MeJIKUlM, U

TaKasd KpuBad 6y;1eT IIOYTHM IIOJIHOCTBIO COBIIaIaThb C JIOMaHOM KYyMYyJIATUB—
HOM KPMBOM U CKpoeT €& OCODEeHHOCTHU.

[locyie BBEUMCIIEHMS TEOPETUUECKOM KPMBOM paclpenesyieHus UM HaHe-
CeHusa eé€ Ha Ipaduk sSMIMPUYUECKOTO paclpelesieHMI MOXeT HabOJoOaTbCHd
COBUI' MeXIOy BeplMHaMM WMJIM pa3JiMdHad OCTpOTa BEPIMH. 9T0O MOXeT

OLTHE OOYCJIOBJIEHO B HEKOTOPHIX CJydasax oumbkaMu B onpeneseHum A u

O m3-3a KOHEUHOTO OOBEMa BHOOPKM. [nd yJaydlleHUS COBIAIOEHUS KpPpU-

BEIX B TaKMX CJIydadX PEKOMEHIOyeTCA BapbMPOBATE 3HAYEHUMAMU d un O B

npenmejyax mux owmbox,
BUTCSH OCTpee.

CirenyeTr OTMETUTH OULMOKY, KOTOpas BCTPEYaeTCs [IPM I[IPUMEHEHUU
HOPMAaJIbHOT'O BaKOHa paclpelesieHUs.

YUMTHIBaAsA, 4YTO C yMeHbleHrMeM O KpuBas CTaHO-
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3TOT 3aKOH YacTo IIPMMEHAIT BMECTO YCEUEHHOT'O HOPMaJIBHOI'O 3a-—
KOHa pacIlipeneJyieHrd, I0oJIydad IIpyM 35TOM Xopolee CcoIvlacume C SMIMprude-—
CKVIM paclipeneJieHVeEM. Oumbka 3BakJjipoyaeTCcd B TOM, UTO TeOopeTNUYECKYIO

KPUBYI HOPMAaJILHOT'O paclpemeljieHMsa pacCuUuMTHBAaT He B Ipemejiax *30,
a B Ipelejlax yCeueHMs, OTOpaceBas IIPOM3BOJIBHO Ty YaCThb TeopeTuue-—
CKOM KPMBOM, KOTOPAas BHXOIOUT 3a Npelefibl ycedeHUs. [lonToMy M IOJY-—
yaeTcsa Xopollee coIJjlacue, UYTO, KOHEeUHO, HeBepHO. KpuBasg HOpPMaJIbHO-—
IO 3aKOHa pacHnpelnejieHMa INOJDKHAa HaAUMHATBCA M KOHUATbLCSA Ha ocu abc-
umMcc B npenejax *3C6, onMpaTbCsa Ha Hee, a He OBTHL “HnonBemeHHOM”
Hal OCbK abcumcc.

[lpexne uYeM OIPUCTYIATb K HAHECEHMI TeOpeTUUeCKOM KPUBOM Ha

TUCTOTPaMMy, HeODXOOMMO OIpelesMTh 3HadeHUS Pri v 7%7 IoJId Bep-

IIVHEL KPWBOM I[IPM BHEHOPAHHOM 3HAUYEHUM MaTEMAaTHMUeCKOTO OoxumaHus d ,a
TaKXe TOUKM KaCaHUA BETBAMM TEOPETUUECKOM KPMBOM ocu abcumcc.
IO paccMaTpmMBaeMoro IIpuMepa MakCUMMyM KpMBOM OyneT IOIpu

X=a=835. CyemoBaTeJslbHO,
t=0, y,=0,3989, y, =0,0249,
2, (x=835)=0,249, n,(x=835)=498,
supossennan My (X =835)=50.

ToukM KacaHusa OyOyT MMeTb 3HaueHuUd (Opu 6=16) :

X, =a—30=835-48=787

Jles
X, =@ +30=835+48=883
[[POKOHTPOJIMPOBATEL MNPABUIIBHOE IIOCTPOEHUE TEOPETUUECKOV KPUBOM
HOPMAJILHOT'O PpachnpelesieHMs MOXHO IMIyTEM e& BHUMCIIEHUS B PeIlepHHX
TOUKAX I1I0 CJIeOYIIMM COOTHOmeHMaM [39]

X a a*0,50 ato axl5c | a+t20 | at3o

Y | Ve | VaVure | FaVure | 2R Ve | Vo Vuae | Yoo

s samero npmepa Ve = Prl@=835)=0,249; o =16

X 835 8358 | 835+16 | 835%+24 | 835+32 | 835%48
Pr 0,249 0,218 0,155 0,078 0,035 0,003
ny 50 44 31 15 7 0

[ToJlyyeHHbEe PEe3yJIbTATH XOPOWIO COBMIAamamwT C pacuérammu B Tabj.8
m 10.

Toukm KPUBOM, COOTBETCTByIME 3HaueHuaMm X=a8t0, HGBJIA0TCS
TOoUKaMM Iepermba BeTRBEM.
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10.2. PacnpemejieHMs, OTJIMYUHEE OT HOPMAaJIbHOT'O

MeTomukKy ONpeleJieHVs HapaMeTpoB TpadrMiyeckmMM MEeTOIOM HIJisd He-
KOTOPHIX PaclIpenejieHu, OTJMYHEIX OT HOPMAaJIbHOT'O, MOXHO HamTM B
[14,15,20]. OmnpemejyieHMe IOBEPUTEJIbLHEIX I'PaHMUI] OJIS [IapaMeTpoB pas-—
JIMYHBEIX BaKOHOB paclpenejyieHus paccmorpeHo B [3, 6, 11, 15, 16, 20
u op.].

[Ipy pacuérax paclhpenesyieHuM, OTJIMUHBIX OT HOPMAJIbHOT'O, He CcJje-
nyer 3abblBaTb O TOM, UTO B JIMTEpPAType OHM OOBUHO PAaCCMAaTPUBAKTCH

B Ipernejiax oT 0 mo . Tak kak Ha IIpaKTMKE paclipeneJieHrd MOor'yT

HadVMHATBCA C KaAaKOI'O—TO KOHKPETHOI'O 3HAUYEeHUA X, TO B @opMyan IOJIA

TakMxX pacnpenesyieHur BMecTo X cljleOyeT NOICTAaBJATH
"
(x xHaMM ) ’
" _

, —
roe -xmmM —HXMHMl_'h/z'—-xmmM _'h — HOBOE€ HAauajio KOoopIOuMHAaT. 3TO

IIOJIOXEHME HE OTHOCUTCSH K JIoTapudMMUEeCKM HOPMAJIbHOMY M YCEUEHHOMY
HOPMaJIbHOMY 3akoHaM. KpoMe TOro, B HEKOTOPBIX MCTOYHMKAaX [apaMeTp
ONHONlapaMeTpuueCcKux =3akKoHOB (Pasesa, Makcepesula M np.) obos3HauvaeTcsa

Jyepes 6, KOTOpOe He ABJIAeTCHA B IAaHHOM CJlydYae CpeOHMM KBagpaTude-—
CKMM OTKJIOHEHMEM.

Kak npaBmio, BCe pacCMaTpMBaAEeMEIE B JIMTepaType PpaclpeneseHMnsa
VIMEKT INPaBOCTOPOHHIK aCHUMMMETPMK, T.e. JIeBBM CKJIOH KPMBOM paclpe-
neJjieHusa ©OoJiee KPyTOM, YeM nOpabBeii. OIDHAKO Ha IIpakKTUKE UYacCTO MMeeT
MECTO JIEBOCTOPOHHSAS acCUMMETPpHUa. B BTMX clydasx MOXHO IIO0JIb30BATLCS
M3BECTHEM aCHMMETPUUHBIM PaclpeisesieHreM, pas3BEpHyTeM Ha 180°, T.e.
C TaK HaseBaeMbMM OOPAalEHHEIMM apT'yMEeHTaMM.

VI HakoOHel, CcJenyeT BCerzma MMeTbk B BUIYy, UYTO TeOpeTUUYeCKHUe
3aKOHEl paclIpelesieHusa IOJIS HENPEPBIBHEIX CJyYaMHBIX BeJMYMH, Kak Ipa-
BUJIO, HAUYMHAKOTCA M 3aKaHUYMBaKWTCA Ha ocu abcumucc, OoIMpanTcsa Ha
Hee, a He '"mapaT Han Hen", "He BucAT B BO3Oyxe". DT0 TpebyerT
HaxXOXIEeHMsA TOYEeK KaCaHMA BEeTBAMM TEOPEeTHUYUYECKOM KpPMBOM ocCu abc-
LMCcC.

10.2.1. YceuéHHOe HOpPMaJIbHOE paclpelejieHue

Takoe pachnpeneseHye MoJlydaeTcd M3 HOPMAaJILHOTO pacrhpeneseHus
NyTEM OTPAHUUEHUS MIMEHEHWUS CJIIYYarHOM BEJIMUMHE X OIHUM WM IBYMS
npenejaMmy — COOTBETCTBEHHO OIHOCTOPOHHEE UM OBYCTOPOHHEE yCeuéH-—
HOE HOpMaJibHOE paclpenesyieHue.

[JIOTHOCTE M OQYHKIUMS pachpenesjieHMUs ONpemesignTcsa 0 dopMyJiaMm

(x—a)

f(x)zdx/ﬂe “



3
N

o)

rnme C - HOPMUPYIOUNUY MHOXUTEJIb ;

bud- npeneJsisl M3MeHeHusa X;

a n O - MareMaTHYeCKOe OXMIaHMe M CpelHee KBaIpaTUdeCKoe OT-—
KJIOHEHME HeyCeUEHHOTO paclpelesIeHMs .

X—d
BReéM HOPMUPYOUMY MHOXUTEJb L= p

Torma F (X) 6ymer HopMMpoBaHHOM (OyHKLMEN! paclIpeneseHMs
r-a
C (o}

—t7/2

Fylx)=—= [e P di = ClF, (x)- F, (0)]=
7T ba
o

\/_J' ~?/2 \/_j —t2/2

Muoxurens C onpemensercs no gopumyre

C: =

roe

dyHkLUMa Jlanjaca

2 -2
CD e
\/ 2 ‘(‘;

Fo<t>=§+§@<f>.

CilenyeT IIOMHUTB O InpaBmjie 3HakKOB

F(-x)=1-F(x), &(-x)=-d(x).

Fo(t) 171 dj(t) ompenensgioTca 1o TabariaM HOPMAaJbLHOTO paclpelejieHUs

B QyHKUMM OoT C.
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s ornpeneJieHnA IIapaMeTpPOoB paclripeneJieHnA MaTeEMaTNYECKOTI'O

oxumaHnusa d ¥ CpelHEeTrO KBaOpPaTUUeCKOT'O OTKJIOHEeHUs O MCIOJIb3yeTCs
MeTOon MOMeHTOB. CorjlacHo [21], uMeeM

m,(x)=a +Bo,

Mz(x):g2{1_Bz _C[tzfo(tz)_tlfo(tl)]},
B:C[fo(tl)_fo(tz)];
IR e

.fb(t) - HOPMMPOBaHHAaf IJIOTHOCTB pPacClIpenesieHMs.
N2

rne

[l[pMpaBHMBAEM TeOopeTUUYeCcKMe UM BMIMPUUECKME MOMEHTE M HaXOOUM
d ¥ O U3 CUCTeMBl ypaBHeHum (cM. Takxe [25, c.274]):

X=a+Bo,
$? =0 {1-B* ~Cl, £,(t,) - 1.1, ()] .

B ypaBHEeHMAX M3BECTHEH X, ‘Sa H, tz.

[IpY1 CUMMETPWUYHOM OBYCTOPOHHEM yCeUeHUU lfb(ﬁz)::]%(tl):ﬂfb(t).

CnemoBaTesibHO, B=0. Torma d =X nu

> 2
S° =0 [I_Cfo(t)'(tz_tl)]-
OnpermenMTb a MOXHO TakKXe, eCJM HalTM MOOy OSMIMPUYUECKOTO paclipe-—

nenenus. lpu sToM ad~M,. Ipu OOHOCTOPOHHEM YyCEUEHMM HOPMAaJIbHOTO

pacrpemnesyieHMs OPMEeHTUPOBOUYHOE 3BHaueHMe GO MOXHO HaUuTKU CJeOyolmM
obpasom.

som f(B)=0, tme b=x,, ~h, 2
o =[x, 1)
some f(d)=0, npe d=X 40 +1, =
o =[5 +1)-a],

MAKC

CnenyeT OTMETUTEL, UYTO €eCJIM IOJid CUMMETPUMYHOI'O IOBYCTOPOHHETIO

YCEUEeHHOTO HOPMaJlbHOTO pacnpemesnenus d —pb226 un d—-ad 2206, To
MOXHO TIlojlaraTb C ommbkoy He ©Oojee 10%, YTO DapaMeTpeH TakoI'o pac-—

npenmejyieHus PaBHB [apaMeTpaM HOpMaJlbHOTO pacnpenesenmsa u C=1,

T.e. Iy (x)za " M2 (x)zcz M YCEUEHHOE HOpMaJIbHOE pacllpenesieHue

OIOCTATOYHO TOUHO AaMlNpPOKCUMMUPYEeTCS OOBUHEM HOPMAJILHEM pacrpemneie-
HYeM. JJONOJIHUTEJIbHEIE CBeleHus o6 yCeueHHOM HOPMAaJIbHOM paclipenejse-
HUM MOXHO HavTtu B [3,c.143 m 395; 15,c. 119; 21,c.429].
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TeopeTHUUyeckasd YaCTOCTb (BEpPOATHOCTL) OyIeT paBHa

Pri :Fo(t4)_Fo(t3):
_d L ]“e—rﬁ/z g Te_t§/2 g2 ’je—r%/z »
NeY NeY NOTRS /

k - nemas rpaumua murepmana,
| - npaBas T'paHulla MHTEepBaja.

10.2.2. JlorapubdMmuecKky HOPMAaJIbHOE paclpelelieHHue

CiiyyarHasa BeJIMuMHa MMeeT JioTrapubMmMuecky HOPMAaJIbHOE paclipene-—
JIeHMEe, ecJM JiorapudM 2TOM BEJIMUMHH paclpelelieH HOPMaJlbHO.
[IMoTHOCTE M QYHKLUMS pacHpelesieHMd ONPelesianTcd [0 bopMmysaM

(nx—p)
1 20%

=

O6osnaums J = , mmeem O 'dy:;dx; dx:x-O'ﬂdy u
1 y y

F(y)ZEJ‘e 2dy HaxommMm 1o Y B [15, Tabm. 1.2].
0

OLeHKM I[apaMeTpoB pacHnpenejeHus W u O, onpenendoTcsa  IOJid

OVCKPETHOTO psAma o dopmysiam

1% LI
/uz,u:;Zlnxi: GJZYzGJz]: Z(Inxi_lu)z'
i=1

n—13
U 0718 MHTepPBaJIbHOTO pAla o dopMyJiiaM
/ /
i=Y pinx 0P a6 =S p(inx —uf
llﬂ“/l'_ }9i ‘xi, CTﬂ NJCTﬂ - 19i X% /I ,
i=1

i=l1

roe | - xommuecTBO VMHTEepPBaJIOB.
[I;moTHOCTB paclipeneJieHrd MOXHO 3allMCaTb B ClliedyKiueM BUIe



1) =——g,(e)

Xo,

t:mx—u

rne o — HOPMMPOBAHHOE OTKIJIOHEHUME.

Vi

BHaueHMs ¢h(t) OnpenesyignTCcsa IO TabiulaM IJOTHOCTM HOPMUPOBAHHOI'O
¥ LEeHTPUPOBAHHOT'O paclpenejyieHusa, Hanpumep, no [15, Tabma.l.1.].
HONOJIHUTEJIbHEIE CBeIEeHMSA O JOoTapUOMMUeCKM HOPMaJIbHOM paclpe-

OeJIieHMM MOXHO Havtu B [3,c.207; 6,c.54; 14; 15,c.75 wmu 157;
20,c.160; 21, c.431].

10.2.3. PacnpenejseHue Poaies

PacnpeznesieHue Pnjesg OTHOCUTCSH K CEMEMCTBY OIOHOIapaMeTrpuue-
CKUX pacnpenejieHuy. [IJIOTHOCTb U QYyHKLUMUS paclIpemelieHMs OlIpelesisinT-—

csa no dopmysiaMm, ecym 0<X<oo:
2

fx)="5 g2 ,
O

1

ﬁ

F(X)ZI—Q_E,

rne O - mapamerp pachnpemesieHusd.
OnpemesuThs NapaMeTp paclpelesieHMd MOXHO 10 METONY MaKCUMaJlb-—
HOT'O HpaBHOHOﬂOGMH. ®yHKHMH HpaBHOHOHOGMH rMeeT BUIL

L(xl,...,xn,Gl)znf(xi,al)z
i=1

n x2 1 n
X. - 1 ———7Ex2 )
— l 2 2 i
=11 e T me 2015 | Ixi .

JJorapmudMmpyeM MNOJIYyUdEeHHOE BEIPAXEHUE
1 1 n n
2
InZ=In—- szf +Zlnxl.
O, 20, ‘T i1 '

HaxomouM 4YacTHYIO IIPOM3BOOHYI UM IIPUMPAaBHMBaAEM €& HYJIIO

oo, O, Oy =

OTcoma oOlleHka IapaMeTpa paclpelesieHyrs paBHAa



Eciy mcnoabpz30BaTh MEeTOL MOMEHTOB, TO
m, (x)= Vv, (x):> m=Xx=1,250,
M,(x)=u,(x)= 0’ =S* ~0,430;

OTkyna OLEeHKM [apaMeTpa pachpelnesyieHMd IOJIydalTCsa Clenyillue :
Ceasp Mexny Il m O yCTaHaBJIMBAETCA BEpPAXeHUEM

G]_:O, 524m.

Ecim pacnpenesieHue Pajied HauMHaeTCd He C HYJI4d, a MEeHAeTCHd B

npenjejsax oT b mo o, TOe l7::xMWt_'h (COBMHYTOE paclrnpenesieHue
Pemnes), TO @OJsS PacyeToB CJIedyeT MCIIOJIBE30BAThH BHPAXESHUS

x—b _(x‘b2)2
f (X)—?e 207

1

(x-b)’

Flx)=1-g 2,

5'12 = ii(xi - b)2
i=1

2n

~2
llpu stoMm pacuer O cremyeT BecTu NHO BapMALMOHHOMY pPAXy. g MH-

TEPBaJIbBHOT'O M IOMCKPETHOI'O PAOOB MCIIOJIBE3YITCHA BHEPAXEHUA

1

o7 =5 2P =b) L, o, =15255
i=1

Ecnum osMOuMpmMyYeckKoe paclpenejieHre MJMeeT JIEBOCTOPOHHKK aCHUMMEeTPHO,
TO OJId €TI0 pacueToB MOXHO MCIIOJIB30BATHL paclhpenejieHre Psajied C Tak

Ha3bBIBaeMbIM O@pameHHHM apryMeHTOM, KOTOpOe JIEeXUT B IIperdejiaX OT —©

oo d, e Ci::mec*'h. VCTIoNb3YITCS cienywomme GopMyJIb :

d—x _d=F
f(x)—?e 207
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612 :ii(d_xi)z .

2n 5

~2
HpM STOM pacueT (71 TaKXe BeeTCHd 10 BapMalVOHHOMY pAny . g mH-

TepBaﬂbHOPO n nMCerTHOPO pHHOB
n
52218, @)
Gl__zpid_xi,
23

Ecinu nna cayuasa 0<X<oo Moma paBHa MHo=01, TO mna ciydad —w<X<d MO—
na pasua My =d — O, . Ina oboux ciydaes
Lo
— — 2
f(x = Hy ) - e
O,

JONOJIHMTENIbHEIE CBENEHMs O pacHnpenesieHuyr Psjied MOXHO HaWTU B
[21, c.432; 22,c.36].

10.2.4. HexoToprle IpyTMe pacHOpenesieHMs, OTJIMUHBE OT
HOPMaJlbHOT'O

B cBA3M C OTpPaHMUEHHBIM OO0BEMOM IAHHOTO MNOCOOMSa, YyKaxeMm JIMIb
IUTepaTypy IJIS HEKOTOPHIX PaclpeleyieHUN.

CBemenua o0 omnpernesyieHMM IAPaMEeTPOB paclIpelesiIeHUM MeTOIOM MO-
MEHTOB WM METOIOM MAaKCUMAJILHOTO MIpaBIonomnodud, a Takxe OGbopMyJIk
IJIS PAacyeTOoB IIJIOTHOCTU M QYHKUMM PacCOpemdesieHMS U PasJIMUHBIX MOMEH-—
TOB MOXHO HaAMTMU:

- IJi9 BDKCIIOHEeHLMAaJIbHOTO pacnpenejyeHus B [3,c.219; 10,c.34 u
38; 15,c.154; 20,c.170; 21,c.417; 22,c.35];

- 0J14 YCEUEeHHOTI'O SKCIOHEHUMAaJIbHOTO pacnpenesieHus B
[15,c.120];

- 0Jid CIBMHYTOTO 3KCIOHEHUMAJIBHOTO pacnpeneseHnsa B
[34,c.90];

- nJsa pacnpemeseHusa Benbymnna B [3,c¢.223 u 393; 14; 15,c.39 u
155; 20,c.177; 21,c.425; 22,c.38; 24,c.235; 27,c.14; 33];

- IOJga TaMMa-pacrnpenejieHusa B [3,c.212; 9,c.247 wu 255;
15,c.67; 20,c.163; 21,c.424; 22,c.39; 23,c.504; 24,c.228];

- IOJId pachnpenesyieHusa OpJaHra B [21,c.422; 22,c.37];

- IOJsa pacnpenesneHus Makceesjya B [21,c.434];

- nnsa 6sTa-pacnpenmenenus B [9,c.250 u 257].

MHOT'OUMCJIEHHEIE pacnpenesieHmsa Tuna 1-VII (puMckas 7) (KpuUBHE
[ImpcoHa) npuBeneHsl B [9,c.273].
YxasaHHbEe pacnpeneyieHruss MOTYT MMEeTb TakKxXe JI€BOCTOPOHHIWL

(oTpMLIaTEeJIbHY) acCuMMEeTPHuio, UYTOo TpebyeT UX MCIOJIb30BaHMA C obpa-
MEHHEIM apT'yMEHTOM.

11. IPOBEPKA IPABMIJIBHOCTM BHBOPA TEOPETMYECKOI'O 3AKOHA
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PACIPEJIEJIEHVA TIO0 KPUTEPVAM COTIJIACUA

I8 TPOBEPKM COOTBETCTBUA (cTeneHu OIM30CTM, COIJIACUS) BBI-
OPaHHOTO TEOPEeTUMUECKOTO PpaCIpenesieHMs 5SMIMPUYEeCKOMy Haubojee ua-
CTO NPMMEHSIT KPpUTepuyu corJjacusa KosmoropoBa, ImpcoHa (XVM-kBampaT-—

2
Z' ) u Museca (omera-keazmpar @ ). HeobxomumMo OTMETMTL, UYTO [IPU

IpOBEPKe TUIOTE3 CYIEeCTByeT HeONpeleJIeHHOCTh. Kpurepum corjacusd,
I03BOJIAS OTOPOCUTHL Ty MM MHYID THUIOTE3y, Kak IPOTHUBOpedallyil OIBT-
HBEIM IaHHBIM, HEe HalT OCHOBAHMUA IIPennodecThb OIOHO TeopeTudecKoe pac-—
npenejieHye OPYyT'OMy, €CJM OHM He OTBepIralTCH.

Uyciio HaOJoOeHMM CJIyYaMHOM BEeJIMUMHEL IOOJIKHO ObTh Oojspme 100,
€CJI MCIOJb3ylTCca kpurepun Komnmoropora u Ilupcona, u ©Oonasume 50,
€CIM MCIOJb3yeTcsa Kpurepuy Mmszseca [l]. OTHM KpUTepUM OIPMMEHSIOTCS
TOJIBKO IJI HENPEPBIBHBEIX paclopelesieHuM, xXO0Td, KakK YyKasaHO B
[28,c.52], xpurepum I[IMpcoHa MOXHO MCIOJIb30BaATL U IJiSd IUCKPETHHX
pacnpeneneHuy. Hawmbojsiee NpoCTEIM 4gBJISeTCs Kpurtepur KoaMoroposa,
HauboJiee MOWHBM - Museca.

11.1. Kpurepum Kommoroposa

STOT KPUTEPMUM NPMMEHMM B TOM CJlydae, KoI'Ia [IapaMeTpH Teope-
TUUYECKOT'O 3akKOHa pacClIpelefieHusa OINPenesidinTCsa He IO TaHHBIM MCCIeny-
eMoM BHOOpPkM. Takoy cJiyday CpaBHUTEJIBHO PpPeOKO BCTpedaeTcsa Ha
npaktuke. IllosToMy BCe Xxe KpuTepum Kommoroposa, kak 0ojee HOpoCToN,
IpUMeHsSeTCcsa M Torza, Korzma [HapaMeTphH TeOpeTHUUYEeCKOT'O paclhpeneie-
HVA OIlpeneiidnTcAd IO CTATUCTUYUECKMM IOaHHBIM. OmHako IIpry S5TOM KpUTE—

puUii maeT 3aBemOMO 3aBHIIEHHHIE SBHAUEHMS BepOSATHOCTM P(A), M B pane
cJlydaeB Mbl PUCKYyEeM IIPMHATH Kak OIPaBOONONOOHYH IMIOTEe3y, B Iel-—
CTBUTEJIBHOCTM IIJIOXO COTIJIACYUYKCH C OIBITHEIMM I3aHHBIMU .

[IpM MCHONB30OBAHUM KPUTEPMS HEOOXOIMMO [IOMHUTL, UYTO KPUTEPUM
KonmMoropora MOXHO IMNPMMEHATE TOJIBKO OJIA OUCKPETHOTO pAlda paclpene-
JleHuda, Tak Kak IpM IPYyNNMPOBaHMM ONBITHBEIX IAaHHEIX B MHTEPBAJIEL M 10—
crenypeM IIPYMMEHEeHUM KPpUTepMsa MOXHO HENPaBMJIBHO OIPeIeJIMTh BEpO-—
ATHOCTBE HaMOOJBLET'O OTKJIOHEHMS TeOpeTUMUEeCKOM KPMBOM OT 3KCIepu-—
MeHTaJbHOM [2]. B kxpurepum Kosmoropoma, Kak M B OOJBUMHCTBE IOPY-—
TUX, IJS T[POBEPKM COOTBETCTBMSA SMIMPUUECKOTO paclpelefieHUs BEHI-
OPaHHOMY TEOPETUYUECKOMY MCHONb3YITCA OTKJIOHEHMS DSMIMPUUECKUX UYa-—
CTOCTeM OT TeopeTuueckmux. OUeBMIHO, UYTO uYeM OOJiblle 3TO OTKJIOHE-—
HMe, TeM XyXe TeopeTUUeCKOoe paclpelesiIeHMe OIMCEHBAaeT 3SMIMPUUYECKOEe.

3a Mepy pacxXOoxXIeHMS MexIOy TeOopeTUUeCKUM U SMINPUUECKUM pac-
npeneyieHusaAMM B KpuTepum KoIMOoropoBa MNPMHMMAaeETCsa HaubOoJbllee BHade-

HYe aOCOJIOTHOM BEeJMUMHE MOIOYJIS PAas3HOCTM MEeXOYy BSMIMPUUECKON 1?3(X)

M TeopeTUUYeCKOM }Q(X) byHKUMAMM pachpemesieHUMs CJIYYaMHOM BEeJIMUMHEL

B Madei - H,,

D= Made9 (x) — F (x)‘: MCZKC"PHZ. — Py

n

YMHOXasa HauboJibliee 3HaueHme Ha VN, nojiyyaem umcJio
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A=Dn

OJI4 KOTOpOIro II0 Tabi. 12 HaxoIuM COOTBETCTBYKIEE 3HAYEHNME BEpOAT—
HOCTM P (7\.) ’ T.E. BEpPOATHOCTDb TOITO, UyTO HauboJbllee OTKJIOHEeHUuE

.FB(X) oT }G(X) [IPEeBLEICUT HEKOTOPOe 3amaHHOE UMCIIO ﬂ/\ﬁ;
P(x)= eeps D > %
Tabauua 12

A P (M) A P (M) A P (M) A P (M)
< 0,30] 1,0000 0,70 0,7112 1,20] 0,1122 2,00] 0,0007
0,35| 0,9997 0,75 6272 1,30 0681 2,10 0003

0,40 9972 0,80 5441 1,40 0397 2,20 0001
0,45 9874 0,85 4653 1,50 0222 2,30 0001
0,50 9639 0,90 3927 1,60 0120 2,40 0000

0,55 9228 0,95 3275 1,70 0062 2,50 0000
0,60 8643 1,00 2700 1,80 0032 2,60 0000
0,65 7920 1,10 1777 1,90 0015 2,70 0000

Corylacmue Mexnoy -Fé(x) 12 _F}(X) CUMTAETCS XOPOWMM IIpU

P(A)20,27, T.e. mpu ALZl, m Tem Jyume, ueM OJamxe P (A) K enguHMULE.
Ecim e BEepOSTHOCTBL OTKJIOHEeHMS P (A) nojJgydaeTrcsa MaJiom (MeHee
0,05...0,01), To »TO OBHaAuaeT, UYTO MaJla BEPOSTHOCTL TAaKOTO CJy-—
YalMHOT'O OTKJIOHEHMS OSMIMPMYECKOM QYHKLUMM paclHpeleslIeHMsa OT TeOopeTU-—
YyecKoM, KOTopoe HabJoIaJloChk IIPpM OMNBITe. JMHadue TOBOpPA, HabowIaemoe

OTKJIOHEHUE IZ)CX) OI'-F}(x), IO-BUIMMOMY, HE CJlydaMlHO UM TeOopeTu-—

yeckoe pacnpelnesyieHre He COoIJlacyeTcCs C SMIUPUUECKUM.
Tabauia 13

[Tapa- —
P n. H. p. |t= Y —a l@(f) £y (x):pHT'pHi ~ Puri
metp X; : ! H o 2
800 2 2 0,010 -2,18 -0,4855 0,0145 -0,0045
805 5 7 0,035 -1,87 -0,4695 0,0305 0,0045
810 6 13 0,065 -1,56 -0,4405 0,0595 0,0055
815 8 21 0,105 -1,25 -0,3945 0,1055 0,0005
820 18 39 0,195 -0, 94 -0,3265 0,1735 0,0215
825 16 55 0,275 -0,63 -0,2355 0,2645 0,0105
830 24 79 0,395 -0,31 -0,1215 0,3785 0,0165
835 23 102 | 0,510 0 0 0,5000 0,0100
840 24 126 | 0,630 0,31 0,1215 0,6215 0,0085
845 20 146 | 0,730 0,63 0,2355 0,7355 -0,0055
850 18 164 | 0,820 0,94 0,3265 0,8265 -0,0065
855 15 179 | 0,895 1,25 0,3945 0,8945 0,0005
860 8 187 | 0,935 1,56 0,4405 0,9405 -0,0055
865 6 193 | 0,965 1,87 0,4695 0,9695 -0,0045
870 7/ 200 | 1,000 2,18 0,4855 0,9855 0,0145
200
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[lpoBepMM COTJIACHE DSMIUPUUECKOTO ¥ TEeOopeTHuUeCcKOTO pachpeneie-
HUM 1Jid [OpuMepa, OpuBeneHHOTo B Tabn. 1. g pacueTa HOPMAJIbLHOM
byHKIMM pachnpenesyieHys, COOTBETCTBYKIEN IMCKPETHOMY PAIy paclhpene-
JIeHUs, MCHOJIb3yeM bopMmysry

1 1 xX—a
= — —@ R
(x) 2+2 o

F

T

Buauenus X;, N;, ]fi n P, 6epem us Taba. 6.

Bce BHUMCJIIEHMS NPUBEeNeHEl B Tabj. 13.
OnpezneJsieHre COIJIACKS IIPOBEIEM Uepes HAKOIJIEHHHE YaCTOCTH

D, .= MCIKC"PHi - PHTZ.‘ =0,0215,

A=D_ n=00215-200 =0,304 .

Io Tabmn.l2 mmeem P (A)=P(0,304)~1.000.
CemoBaTesIbHO, COIJlIaCHMe MeXIOy OHSMIMPUUECKMM UM TEOPpeTUUYECKUM HOp-—
MaJIbHEIM pacHNpenesiIeHMeM Xopollee.

Kpurepmumt KosMOTopoBa MCIOJB3YyEeTCHd TaKXe B I'padrMuecKOM MeTone
0Jig T[POBEPKM [NPAaBUIIBHOCTM BHOOpPAa TEOPETUUYECKOI'O paclpelelieHud,
TaK Kak NpuOIMXeHHasd BM3yaJibHas OlLleHKa COoIJlacuMs fABHA HEeIOCTaTOu-
Ha.

[Io rpadmkaM, I[NOCTPOEHHEIM Ha BEPOATHOCTHOM OymMmare, onpenesida-

eTcsa HauboJiblee OTKJOHEHME Dyixc TEOpeTMdueckol OGyHKUMM pachnpeme-
JIEHUS OT OSMIMPpUUYEeCcKOoM. g 3TOoro CcJelyeT Ha BEPOATHOCTHOM OyMare
B3ATb Ty 3SKCIEPMMEHTAJIbBHYID TOUKYy, KOTOpad Haubojiee najleKoO OTCTOUT
OT aNIpPOKCUMMPYKIEN NPSMOM, COOTBETCTBYKRUEN TeopeTUUeCKOM QyHKLUM
pacrnpenesieHMs, M HaWTKM IO OpOMHATE PAaCCTOSHME MeXIOy DTOM TOUKOM U

npsaMmor. 3areMm onpemenserca A=D-/n . Corjacme cuMTaeTCsa XOPOIMM,
ecan ALl, UTO COOTBETCTBYET BEPOATHOCTM OTKJIOHeHus P (A)>0,27.
Ina paccmorpenHoro npumepa (puc.6) Dyaxe=0,01. Tpu >sToM

A4=0,01/200=0,141<1. CrnepmoBaTesbHO, CcoOIJlacue xXopomee. HOo Tak Kak
IpY HEeMU3BECTHHIX llapaMeTpax I'€HepaJilbHOM COBOKYIHOCTM KpuTepmy Koii-
MOTOPOBa MOXET OKa3aThbCSd BeCbMa He TOUHBEIM, TO IIOCJIe IIPOBEPKU CO-
Jjlacusa 3akKoHa, BHEHOPAHHOTO IpadmueckuMMm crnocoboM, cJjenyeT CTeIeHb
COOTBETCTBUSA OMIMPUUECKOTO UM TEOPeETUUECKOTO paclHpelesieHuMy YyTou-
HUTb C IIOMOIbI KpuTepmsda I[IMpCcoHa.

11.2. Kpurepun IlupcoHa (XV-xBazpaT)

OOBIYUHO UMCJIOBEIE IapaMeTpPhl TEOPEeTUUEeCKOI'O pacllpeleliIieHrsa Oonpe-
OeJIdlTCsa I[I0 MMeRIEeMyCsd CTaTUCTUMUeCKOMYy MaTepually (BeOopke) . Ilpwm
5TOM HAaMIEHHEIE UYMCJIOBBEIE I[IapaMeTpE paclhpenesyieHusa OyIayT OTIMYaTbhCH
OT UMCJIOBHIX IIapaMeTpOB paclpeleJieHusda, CIPaBelJIMBOI'O IJId I'eHepaJlb-—
HOM COBOKYIIHOCTM. B oTauume oT Kputrepusa KojMoropoBa »ToO obCcTosS-—
TeJIbCTBO He BJMAST Ha pPes3yjbTaT OLEHKM COIJIACUA MEeXIy >SMINpUude-—
CKMM M TEOPEeTUUECKMM pPaclIpelelieHUAMU 10 KPUTepMio I[IMpCcOHa, TakK Kak
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B TIOCJIEOHEM IIyTeEM YMEHBIIEHMA UYNMCJla cTerneHey CBOOOIE paclipeneJieHnA

x2 YUMTEIBAETCS TO, UYTO UMCJIOBBEIE I[IapaMeTPH OIpeleJIeHH 10 BEHOOPpOU-—
HOM COBOKYIIHOCTH.

PexomeHnyeTcsa [l], dYTOOB NOpM IOpPUMMEHEHMM KpuTepmsa [InpcoHa
obweM BHOOPKM Owvl He MeHee 100, a YacTOTH B MHTEepBajlax OBJIM He
mMeHee 10. Ecam uacToTa B KakoM—-JuOO UHTepBajie MeHee 10, To uese-
CcoObpasHO OOBEIMHMTBH DBTOT MHTEpPpBajl C COCEeOHUM, UYTOOE B HOBOM MH-—
TepBaJjle YacToTa okaszajlack He MeHee 10. [IpakKTHMUECKM ONOHAKO IIpUMe-

HaeoT kputTepum [upcoxHa npu n=50..60 m n;=5..8.
[lpy WMCNOJIBE3OBAHUM KPUTEPHUsa I[IMPCOHA BHUMCIIAETCS BEPOSTHOCTD
CJlenynmero BMOA:

P(;(2 £A<oo),

Tne A - Mepa pacxOXIOeHMUS.

2
OOBIUHO ITOJIaTalnT Z&——Q{ U JaJjiee OLEeHMBalT x2 no odopmyJie

L )
2 n, —nNg

i-1 Ry
3aTeM ONpemnesdnT UMCJIO CTeleHel CBOOOIE

k=l-gq-1,

roe q - 4YMCJO UCIOJIb3YEeMEIX NapaMeTPOB TEOPETUUECKOTO pacHnpenese-—
HMA.

[Io rabmauuam kBaHTUieM XV -kBampaT pachnpenesyieHMs [(CM. NPUIIOXE—
HMEe 6), omopemesydoT coIJlacue MexXIy SMIMPUUYECKMM U TeopeTUUeCKUM
pacnpeneseHuaMu. I[IpM OOJAB30BaHMUM TabjaulaMu CcJjelyeT YTOUYHUTHL IOJI9
JAaHHOI'O MCTOUYHMKA, IIPM KaKMX 3HAYEeHMAX ,I[OBepMTeJ'[bHOIZ BEpPOATHOCTU
CoIJlacrue cCcuUmTaeTcd XOopourM. TaK, OOHVM ¥V Te Xe& 3HadYeHUA KBaHTUIIEN

XM—KBaILpaT IOJAaHBEI B OIJOHUMX MCTOUYHMKAX IIJIA P ’ a B IOpyrmux -— 1OJid

(I_Pa)-

OnpemesiM coIJlacue IJiS PAaCCMOTPEHHOTO IIpMMepa, IIPUMBEIEeHHOTO
B Tabja.l. B Tabmn.10 nnsa Hero OBJIO PacCUuMTaHO HOpPMaJIbHOE paclpene-—
neHre. Pacuetr kputrepusa XM-xkBazmpaT npuseleH B Tabn. 14.

Tabauia 14

Howmepa (n.——n.)2
MHTepBa- MHEGI_DBZIHH n, ng n, —ng (ni —ngy )2 l &
JIOB N
1 795-805 7 4,9 2,1 4,41 0,900
2 805-815 14 15,0 -1,0 1,00 0,067
3 815-825 34 31,8 2,2 4,84 0,152
4 825-835 47 47,1 -0,1 0,01 0,000
5 835-845 44 47,1 -3,1 9,61 0,204
6 845-855 33 31,8 1,2 1,44 0,045
7 855-865 14 15,0 -1,0 1,00 0,067
8 865-875 I 4,9 2,1 4,41 0,900
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200 xaz 2,235
Upciio creneHey cBobomewl paBHO k=8-2-1=5,
Tme [=8 - KOJMUECTBO MHTEPBAJIOB;
gd=2 - KOJIMUYECTBO MNapaMeTPOB HOPMAJIbLHOTO paclnpernesyieHus (& u
O .
B Tabnuie, [IPMBEIEHHOM B [15], npm k=5 u
2
22235 467
k - Y HaxoIMM }%=O,20, T.e. coTrJjilacue xopomee. Eciwu

II0JIb30BATbHCA Tabiuiiel, NOpMBEeOeHHOM B [22], To npu k=5 u 22=2,335

!
riMeeM 1%'_(L8. OTO CBUIETEJILCTBYEeT O TOM, 4YTO C YBEPEHHOCTBIO HE

meHee ueMm 80% MOXHO MojlaraTh, UYTO SMIMPHMUECKOE paclpelejeHue Majio
OTJIMYaeTCsd OT BHOPAHHOTO HOPMAJILHOTO 3aKOHa paclpelesieHUs .

!
BunHo, uyTo 1%::1"f3. [Ipy nosnb30BaHUM Tabiamuilel, OPUBEISHHOM

B [10], HaxomyM, UTO pacCuMTaHHOE 3HaueHue J MeHblle JioOoTo, Ipu-

BEIIEHHOTO B CTPOKE nns K=5. BTo cBUOeTeNLCTBYET O xXopoumeM corja-
CUM SMIUPUUECKOTO UM TEOPETUUECKOTO paclIpelelIeHUM.

[Tom wmcnosgp30BaHUM kKpurepma XlV-xkBagpaT cJjenyeT MMETbL B BUOY,
4TO INPpOBEepKa COoIvlacusa IOOJDKHA NPOBOOMUTHCS HEe B IpenejlaXx I'MCcTorpaM-—
MEI, a B IpenejiaX BHOPAHHOM TeopeTudecKoM kpusBoM. T.e., eCIM IJO-
manb, OI'PaHUUYEHHAs TeOpeTMUEeCKOM KPUBOM, He BCS 3alloJIHEHa I'MCTO-
TPaMMOM MJIM MOJMI'OHOM, TO €e CBOOOIHas YacThk OOJDKHA OBIThH pasnese-
Ha Ha MHTEPBAJIE, IJId HUX OIpPEemeJIeHEl TeOpeTUMUeCKMEe UYacCTOTH (JacTo-
CTM) ¥ OHM HOOJDKHEL OBITH BHECEHE B Tabjamuy IJjig pacdeTa kpurepusa XN-
KBaOparT.

Kpurepun XlM-xBaIpaT,Kak yKasbBBAaJIOCh BHIUIE, PEKOMEHOYETCHS NIPpU-
MEHATH IIOCJIe BHOOpa I'padMuecKVMM CHOCOOOM BaKOHa paclpelesieHusd U
IPOBEPKM COIVIACHA I[IO KPUTepMi KoJMOTopoBa C LEJIbI0 YTOUHEHMA CTe-
IEHM COOTBETCTBUSA DOMIMPUUECKOTO M TEOPETUUECKOTO pPacClOpenesieHUl.
Insa sToro npemnaraercs ciaenyiommy crnocod® [30]. CraTuCcTUUeCcKHUM pPan

pasbupaeTCcsa Ha PaBHOBEPOATHBHE MHTepBaJbl. llpu 3TOM fﬂZﬁVl, roe [
— KOJIMYECTBO MHTEPBAJIOB, M kpuTepuM XV-xBaipartT

Zz _ i (ni —np; )2
i-1

np;

MOXHO 3allMCaTb B CliedyriueM BHrIeE :

2 l l 2
yi== -
n o )

PexoMeHnyeTCsa CJeOyoIUM HNOPAOOK BHUMCIIEHUS KPUTEPUS.
1. BubupaeTcs KOJIMUECTBO PABHOBEPOSTHEIX MHTepBaJoB. Hns
yooO6CcTBa I[IOJIb30BaHMA BEPOATHOCTHOM OyMaroy LejlecoobpasHO IIPUHSATH
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npu N<50, [=5 - wuuTepsans ¢ P;=0,2, npu 50<N<500, [=10 - umHTep-
Baju ¢ P;=0,1, npu N>500, [=20 - wunrepsane c P;=0,05.

2. Orpesok 0 - 1 wmwKaJb HAKOIMJIEHHEX UYaCTOCTEM BEPOATHOCTHOM
GyMarm neauTca Ha | paBHHX YacTel, IJMHa KOTOPHX pakHa P;. I'pa-
HUILE 3TUX UYaCTEN MNPOEKTUPYITCS Ha NPAMY0 JIMHMIO F (X) , BEPABHMBAWLIYIO

SOKCIIEPVMMEHTAJIbHEIE TOUKU. HpO@KHMM IIOJIYYEHHEIX Ha chife)i HpHMOﬁ TOUEK
Ha OCb abcumccC IIOKaxyT I'PaHMIBEI PABHOBEPOATHEIX MHTEPBAJIOB TPYIIINN-

poBanusa X;. B kKauecTBe HIWXHEM (JIeBOM) I'PaHMIE [IepPBOIO MHTepBasa

IIPMHVMAETCS MMHMMAaJIbHOE SHAUEHME TIUIOTETHUUECKOTO paclIpenesieHNs.
3a BEPXHOO (NpaByo) I'PaHUIly IIOCJIEOHETO MHTepBajla [IPMHMMAETCS 3Ha-

ueHme +o0.

3. VYcraHasaupaeTcsa I1;j - UMCJIO 3HAUEHMY SKCIEPUMMEHTAJbHEIX
IDaHHBIX, I[IONABIMX B KaXOBM 1-7 PaBHOBEPOSTHOCTHEIM MHTEPBAJ.

4. Ilo dopmyiie
/
2 l 2
X =— E ni —n
n -

pacCUMTeEIBAETCA Mepa PaCXOXIEeHNMA Z MeXIOYy OSKCIIEPpVMMEHTAJIbHEIMYM IOaH-—
HEIMM M TEOPETUUECKUM paclpelelieHMEM.
5. OmnpenesndgeTcsa UYMCJIO CTeleHeM CBOOOIH

r=Il—qg-—1.
6. Ilo pacCUYMTaHHEM BHaquMHM‘zz n X npu nomomy Tabjamusl XN-

KBaIpaT ONpemesigseTcsa CcoTJjiacue.
[Ipy pacueTax MCHIOJbL3YeTCd clenyomas Tabamia.

Homep mHTepBasa X; n; n,

11.3. Kpurepun Museca (oMera-xKpaIparT)

3TOT KPUTEPUM HOCUT MHOT'Ja HasBaHMe Kpurepum Kpamepa-Muszseca-
CMUpPHOBA .

CraTucTMUeckKas XapaKTepUuCcTUKa KpUTepusd IIpencTaBjigeT cobon
B3BEIIEHHYID CYyMMYy KBaIpaToB OTKJIOHEHUNM DSMIUMPUUECKOM OGYyHKLUMM OT
TEOPEeTUUYECKON.
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14

02 = 17, ()~ £, (F -y1F, ()], ()

roe Wﬂﬂ(xﬂ - Becopad QYHKLMA.

Mpu  y[F,(x)]=1 Bce smauvenms odyuxumm pacnpenesnenus o6IaTALT
OIOVMHAKOBEIM BECOM. B 3TOM Cllydae KPUTepul omnpeneyiseTca no Gopmylie

o’ :Z[Fa (x)_FT(x)]2

XapaKTepHoﬁ OCODEHHOCTHBIO Kpurepmdad 4ABJjideTcd TOo, 4TO B HEM
YUUTBEIBAOTCA BCe OTKJIOHESHWMHA SMHMqueCKOﬁ @YHKHMM pacrpenesieHmda OT
TeOpeTquCKOﬁ, TaK KaK OH IpMMEHAEeTCA TOJIBKO IIJIA IOUMCKPETHOI'O pA-
Ja, T. €. MCIOJIb3YITCHA MVHIOVBMIOYAJIbBHBEIE, a HEe CIPYIINMPOBAHHBEIE IaH—
HEle. 3TO OOCTOATEJIBCTBO InpmeoIMT K OOJIBIIOMY KOJIMUECTBY BHUUCITIE—

. 2
HUV. [IpM TIPUMEHEeHUM KPUTEPUS K MHTEPBAJILHOMY pPANy 3HadeHUs (O BH-
UYCIHISITCA NpubimxeHHO. CBeIeHMS 10 MCIHOJIB30BAHMI KpuTepmus Museca
MOXHO HaumTu B [1l, 29].

12. YTOUHEHME IOOCTOBEPHOCTIM OLEHOK IIAPAMETPOB
PACIIPEIEJIEHVA

[locyie YCTAaHOBJIEHMS COIJIACHUS TEOPEeTUUECKOTO U DMIUPUYECKOTO
pacnpemeyieHuM CJenyeT YTOUYHUTHL IOCTOBEPHOCTH OILIEHOK IlapaMeTpoB
TEOPETNUUECKOT'O paclipeneJieHrda IIyTeM OllpeneJiIeHVMd IOOBEPUTEJIbBHEIX WMH-—
TepBaJIOB. IlocjenHMe MOTyT OBITB TOUHO OINpPenejieHb TOJIBKO B CJydae
VB3BECTHEIX BaKOHOB paclpenejyieHus. MeTOoIUKy OIpeneJieHUsS OOBEepUTEIIhb-—
HBIX MHTepBaHOB oJidg paBHMQHHX 3aKOHOB pacnpeﬂeneHMH MOXHO HaAMTU B
crenymiem JuTepaType:

- IOJ4 JorapudMmMuecKM HopMmaJsibHOTO [6,c.55; 15,c.179);

- IJIS 3KCIOHeHLMaJbHoTO [3,c.217; 15,c.165];

- nnasa Bembynna [15,c.176];

- ngng ramMma [15,c¢.1787.

13. OHNPEIEJIEHVE KO3OOVUMEHTA KOPPEJIALUN
L1 XapakKTepUCTUKM TECHOTE CBA3M MeXIy IOBYMS CJydalVHBIMM Be-—

IVYMHaMM, OTHOCAWMMMCH K IBYMEPHOM BEOOPKE, B CTaTUCTMKE MCIOJIb-—
3yeTcsa osMOMpMueckum kosdpouumeHT koppenauum. OH BHUYMCISETCS IpU

IOCTAaTOUHO OoJbioM obweme BEOOPKM (n=250) mo dopmylie

m
. 12
Sy oSy

1 n
e ran::;{:E:(Xi_-X)(yi_-y) - DMIOVPUYECKUN KOPPEJIAUMOHHEIL MO-—
i=1

MEHT .
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g onpenesyieHMa KO3bOMLUMEeHTa KOppessaury OOJDKHA OBTh NPpOoBene-—

Ha obOpaboTka sMompmdeckmux znaHHex X u Y,

IIOJIYYEHHEIX B pe3yJibTaTe

MCCJIEIOBAHVA BHOOPKM, U ONpeleJieHH BeIOOpPOUHEE cpenHue X u V, a

TaKXxe BH@OquHHe CpellHeKBadpaTHMUYeCKMe OTKIJIOHEHUA SX 128 Sy.

oy —

YyeHHOEe BSHAaUeHMe I gBJISeTCS TOUEUHOM COCTOSTEJILHOM OLEeHKOM KOo3hdm-—

o .

LHVeHTa KOoppeJidlunumn PeHepaﬂbHOﬁ COBOKYIIHOCTUM —

CpenHad KpapaTudecKkasda oumMbOka NPUOJIMKEHHO pabBHAa

CriegoBaTeJIBHO,

npenesax

ca B TOM,

MOXHO HpM@HMX@HHO cymTrTaThb,

o)

~

Jn

r

2
1—-r

r—3c, < p<r+3o,

[Ipy OLleHKe HaIeXHOCTU KO3QOMLMEeHTa KOppesAlMM BaXHO yOeIUuThb-—
uTO abCOoJInTHAad BeJMUMHA KOJ3QOMUMEeHTa KOPPEeNAUuM IPpeBhI—

gTOo

Yo,

JIEXNVT B

maeT BHUMCJIEHHY ommMbKy I[I0 KparHel Mepe B 3 pasa, T.e. V/O}:>3

[2].
JIALUMM MOXHO HaAWMTU
11,c.294; 20,c.203].

B

(2,

c.241;

6,c.113;

9,c.359;

Bojiee NOJIHEIE CBEeINEHMHA IO OLIEHKE TOYHOCTM KO3QIMUMEeHTa KOoppe-

10,c.142;

OnpegnejsyieHre KO3QOMUMEHTa KOpPpPEeJiAUMM IPOBOOUTCSH [0 AOUCKPETHO—
My PAOY C IIOMOIBI TabJMLE CJeOy leI'o BUIOA:

(X, _X)*
o P A Vi TNl X =Xy =Y (x, —x)’n, (yi _J_’)zi’ll *(Yi _Y_)
*ni
18,0(0,5| 3 [54,0] 1,5 -6 |-0,2 108 0,12 3,6
—\P 2
Z”i inn,zyinz Z(Xi _X) Z(yl B ) Z
*n, n ...
T'ne
_ 1 _ 1
n=Zni; x=;2xini, y:;Zyini,
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m, :%Z(xi _)_C)(yi _y)ni )

s ynpoleHMs BHUMCJIEHMM MOXHO BHOPATh HOBOE HAaYajo OTCUeTa
n Macumrad msaMmepeHus BenuumH X m Y [6,c.110].

14. 3AKJIOYEHUE

[lpMBeOeHHEM OOBEM CTATUCTUUECKOM OOpa®OTKM ONBITHBEIX IOaHHBIX
OOCTATOYEeH nOJd O3HAKOMJIEHMS C »BTOM nOpouenypon. Ilocsie oCBOeHUSA
IPEenJIOXKEHHOTO MMHMMyMa MOXHO MNEPexXOnNUTh K OoJjiee CJIOXHBIM CJydasaM U
MeToImaM, K MCIOJb30BaHMO 9BM njua oOpaboTKu pesyJlibTaTob HabIwne-
HUV, ODKCIEPMMEHTOB M T. II. JTO NO3BOJSAET OCYWECTBMTL Ta MHOTOUMUC—
JIeHHafa JuTepaTypa, KOTopad M3OaHa IO pacCMaTpMBAaEMOMY BOIPOCY.
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