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JIABOPATOPHAS PABOTA Ne 1

IKCIIEPUMEHTAJIBHOE OIIPEAEJIEHUE BEPOATHOCTHOI'O
OIIMCAHUA ITAPAMETPOB

1.1. Iean padoTnl

[leap paOoOTHI: SKCHEPUMEHTAILHOE OINPEICICHUE BEPOSATHOCTHOTO OINHUCAHUS
[IapaMeTPOB AIEMEHTOB € YYETOM UX NPOU3BOACTBEHHBIX OTKIIOHEHHM.
J11s mOoCTIKEHUS 1Ie) T HeOOX 0INMO:

® [IOJIYYUTh (IIyTEM U3MEPEHHUSI) CTATUCTUYECKUE JAHHBIE O ABYX MapaMeTpax;

e omnpenenuTs Ha [I9BM uncioBble XapaKTEepUCTUKH NapaMEeTPOB (MaTeMaTHye-
CKHE 0’KHMJIaHHUE€ U CPEJHUE KBAJIPATUUECKUE OTKIOHEHHUS), IOCTPOUTH TUCTOrPaMMBI
pacrmpeeneHusi, BBIOpaTh U MPOBEPUTH TUIOTE3bI O 3aKOHAX PACIPEICIICHNUS;

® BBIICHUTH HAJIMYKME WIN OTCYTCTBHE KOPPEIALIMY MEXKy ITapaMeTPaMU.

1.2. Teoperuyeckue cBeaeHHs

[Ipu U3roToBIEHUU U3JEIUN (3JIEMEHTOB, YCTPOUCTB U T.I1.) B YCIOBUAX HPOU3-
BOJICTBA BCEIa UMEIOT MECTO HEKOTOPBIE OTKIOHEHUS UX IIapaMeTPOB OTHOCUTEIb-
HO CpeAHMX (HOMHHAJIBHBIX) 3HAYEHH, TO €CTh apaMeTPhl MO CYTH SBIIAOTCS CIIy-
YalHBIMU. Y Ka3aHHBIE OTKJIOHEHMS HA3bIBAIOTCS NPOU3BOJACTBEHHBIMH, NHAYE — TEX-
HOJIOTUYECKUMHU, & MHOT' 1A — HAYaJIbHBIMU OTKJIIOHEHHUSIMHU WJIU ITOTPEIIHOCTSAMM.

IIpn npoexktupoBanuu POY s yyera BIMSAHUS TPOU3BOICTBEHHBIX NTOTPEIIHO-
CTEN NapaMEeTPOB JIEMEHTOB MOJIb3YKOTCA UX BEPOATHOCTHBIM OIMHCAHUEM.

[Tox BEpOSATHOCTHBIM OMHMCAHUEM MEPBUYHOIO MapameTrpa OyaeM MOHUMATh Ta-
KHE €0 YHCIIOBBIE XapaKTEPUCTHUKU, KOTOPBIE JAIOT MPEICTABICHUE O CPEIHEM 3Ha-
YEHUU IapaMmeTpa, CTENEHU pa3dpoca (paccenBaHUs) €ro 3HAYEHUl OTHOCHUTEIBHO
CPEIHEro, Xapakrepe rpyliupoBKY 3HAYEHUI IMapaMeTpa B IIpejeax Auana3oHa ero
VU3MCHECHMUS.

JIns1 BEpOATHOCTHOIO ONMCAHUs IapaMeTpa HUCIOJB3YIOT CIEAYIOINUE XapaKTe-

PUCTHKH (3mech M gajnee OyKBOi x OyaeM 0003Ha4aTh CHMBOJHMYECKH KAaK CaM IapaMeTp, TaK
U ero TeKyuijue 3Ha4eHHUs B ciIy4ae, ec/iM pacCMAaTPHBAaeMasi XapaKTepUCTUKA MapaMeTpa siB-
JsieTcsl QPyHKIHei):

® MaTeMaTHYECKOE OKUJaHUE, UHAYe — Cpe/iHee 3HaueHue M(x); mpu CUMMETPUYHOM JIOMyCKe
COOTBETCTBYET HOMHHAJILHOMY 3HAYEHHIO IMapaMeTpa;

® cpennee kBagparnyeckoe otkinoHeHue (CKO) o(x) unu nucnepeuto D(x); 3T XapaKTepUCTH-
KH CBsI3aHBI cooTHOMeHHeM D(x) = [o(x)];
® 3aKOH pacupCACsICHU MapaMeTpa B Ipcaciiax €ro moJjsd JOITyCKa.
JIiist perieHrss MHOTUX MPAKTUYECKUX 3a71a4 JOCTATOYHO ObLIO Obl 3HATh YUCIIO-
Bble xapaktepuctuku M(x) u o(x). OnHako nHPOpMAIUS O MPOU3BOJACTBEHHBIX I10-
TPEUTHOCTSIX MapaMeTPOB OOBIYHO 337a€TCS B BUJE 3HAYCHUS IMOJIOBHHBI TOJIA JO-
nycka &x). s onpeneneHus ke 3HadeHUs o(x) Wik D(x) He0OXOAMMO pacmoiaraTh
3aKOHOM pacIpeesiCHUs apaMeTpa.
3aKkoH pacrnpeesieHusl CIIy4ailHOro mapameTpa MOXKET ObITh 3aJlaH IIOTHOCTBIO
pacrpeneneHus w(x), THa4e — IJIOTHOCThIO BEPOATHOCTH WM kK€ (PyHKIMEH pacmpe-
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nenenust F(x). I'paduk minoTHocTH pacnpenesneHuss w(x) MOKa3bIBaeT, Kak IUIOTHO
IPYNIIMPYIOTCS 3HAYEHUS MapaMeTpa Ha TOM MM MHOM y4YacTKe Juara3oHa €ro BO3-
MOXHBIX 3HaueHui (puc. 1.1). U3 puc. 1.1 cnemy-

W) €T, YTO 3HauYCHUsI TMapamMerpa BOJU3U TOUYKU Xyoy
OyIlyT BCTpeYaThCsl 4Yallle, HEeXKETU BOJIM3U TPAHUI]

MOJISL JOMYCKA Xpoy— 10 %o 1 Xyon+ 10 %.
Oynkuus pacnpeneneHus F(x) as TOUYKU X = a
| | — noi<a3LIUBaeT, KaKOBa BEPOATHOCTH TOT'O, YTO CIIy-
oo 10% %o e 10% YalHBIN TTapaMeTp MPUMET 3HaUY€HUE MEHbIIIee, YeM

TeKylllee 3HaueHue x = a. ®ynkuun w(x) u F(x) no
CyTH HECYT OJIHY M Ty e MH(OpMaluio o ciryJai-
HOM T1apameTpe, HO B pa3Hoi (popme.

3Has QyHkuuo w(x) win F(x), MOXXKHO JaTh OTBET Ha BOIPOC: KAaKOBA BEPOST-
HOCTb TOT'0, YTO MapaMeTp NPUMET 3HAYCHUE, 3aKIIOUCHHOE B HEKOTOPBIX Mpeaeax,
Harpumep oT a 110 b [1, c. 19; bopmymsr (2.2), (2.3); puc. 2.3].

Bo MHOTHX ciydasx mpH MHKEHEPHOM IPOCKTHUPOBAHHUH IMOJIB3YIOTCS (PYHKIIMEH TIIOTHOCTH
pacrmpeneneHuss He caMoro mapamerpa X, a (yHK-
IMCH TUIOTHOCTH DPACHPEIENCHUS. €ro OTHOCH-  (R). w(AR/R)
TenbHOM (Ax/x) morpemHoctu. Ilepexom ot ,
byHKIMHA w(x) K byHKIAHA w(Ax/x)
IPUMEHUTENBHO K napameTpy R =300 Om + 10 %
witoctpupyercs  puc. 1.2, Bua  kpuBoit

Puc. 1.1. KpuBasi iioTHocTH
pacnpeneeHus mapaMeTpa x

pacupeneeHusa COXpaHAETCd, MEHSIIOTCH JIUIIb | | - R, Om
nmapaMeTphl 3aKOHA pacnpeseneHus (B clydae 270 300 330
HOPMAJIbHOTO 3aKOHA — mapaMeTpel m = M(x) u o I —> AR/R, %
= o0(x), TO €CThb MAaTeMaTH4YECKOE OXUIAHUEC H -10 0 +10

CKO)AHanornyHo B psijie CiiydaeB IpHU pacyeTax
ynoOHee TI0Jb30BaThCsl HE XapaKTEPUCTUKAMU
M(x) u o(x), a xapakrepuctukamu M(Ax/x),
o(Ax/x); cka3aHHOE OTHOCHTCS M K TOJIOBHUHE I10-
JIs IOy cKa o.

Puc. 1.2. [IlnoTHOCTH pacnpeneaeHust
napamerpa R u ero oTHOCUTEILHOM
norpemrHoct AR/R

3akonwl pacnpeoenenusn napamempos

Oco0bIif MHTEpEeC Ha MPAKTUKE MPEACTABISIOT HOPMAIBHOE, PABHOMEPHOE U IKCTIOHEHIUATb-
HOe pacrnpeseneHus (cM. Taom. 1.1).

WNnxenepa HepeaKO UHTEPECYET BOMPOC: KAKOBA BEPOSTHOCTH TOTO, UTO 3HAUCHHE MapaMeTpa
X, pacIpeIe]IeHHOTO M0 HOPMaJIbHOMY 3aKOHY, OTCTOUT HE Jajiee, YeM Ha 3HAU€HHe N O OT Cpel-
HETo 3HA4YeHUs M, T1Ie 1 — ONpelelieHHoe 1enoe yucno (n =1, 2, ...).

[Tonp3ysick TabmuuHOMl HOpManbHOW (QyHKIMEH pacnpeneneHus @O(x) (TMPUTIOKECHHE,
[1, c. 296]) nns wucen n = 1, 2, 3 mo

dbopmyne (1.2), npuBenaéunoii B Tadu. 1.1, Tabmaua 1.2
MOXHO IIOJIyYUTb 3HAYCHUSA BEPOATHO- n 1 2 3
CTeH, yKazaHHbIe B Ta0. 1.2. Pm—no <x<m+no) | 0,68 | 0,95 |0,9973

W3 Tabn. 1.2 BuAHO, 4yTO TpH 3HAYe-
HUU 1 = 3 BEpOSITHOCTh BBIXOJA MapaMmeTpa x 3a mpeneinsl £ 30 oueHb Mana (mpumepno 0,27 %),
YTO O3HAuYaeT: MPU HOPMAIBHOM 3aKOHE pachpefiesieHus: BCE pacceMBaHUe mapameTpa (¢ omuoKoi
JI0 10JIe¥ IPOLIeHTa) YKJIaAbIBaeTcs Ha yuactke m + 30, D10 no3podsier, 3Hast CKO u maremaruue-
CKOe OXXHJaHWe (HOMUHAJIBbHOE 3HAY€HHE) TapameTpa, OPUEHTHUPOBOYHO YKa3aTh JUAIA30H €ro



CoiicTBo pacnpeaenenus: M(x)=c(x)

Tabmuma 1.1
3akoH pac- | Belpaxkenue ¢pyHKIUU MJIOTHOCTHU pac- Crioco6 orpeesieHust TEOpeTH-
npe/eNieHusl | MPEIEICHUS U CBS3b MTapaMETPOB 3aK0- I'paduik mIoTHOCTH Bripakenue QyHKIHH YECKOU BEPOSITHOCTH MOMa aHUS
CIYYaiHOTO | Ha pactpe/eICHUs C YMCIIOBBIMU Xapak- | pacrpeneneHus w(x) pacripenenenus F(x) napamMeTpa B 3alaHHBbII UHTEP-
napameTpa x | repuctuxkamu M(x) u o(x) Bal (p;)

p p p
o] N I
o 2 ; Kpusas I'aycca 5 - ( —mj_qj(a—mj 12
Hopmaib- oN27 20 w(x) Fx)=—— ? e ! /2dt = o3 c ) a-2)
Hbli1 (pac- — 00 <X <+, o TJIC @ — HIDKHSS TPAHUIIA;
npejeieHue | TAe m, o — MapaMeTphl paclpeaeTICHUS; b — BepXHSIsL FPAHHLIA;
Jlannaca — - * x—m @(...) — GyHKUMA pacrpene-
'aycca) m = M(x) = @( > j JICHUS CTAaHJApTHOIO HOpPMaJlb-
o =o(x) (1.1) Horo pacnopenenenus (m = 0,
o=1)
PaBHoli Be- :
POSTHOCTH ,ecmm a < x < b; Pla<x<pB)=F(B)-F 1.4
tonen. | W)=\ - W) (<3< )=F(p)-F(@), (14
HOE pac- 0, ecmu x<a u x>b, X —a FAe 00— HIDKIAA TPaHiia,
npenerne- b _ F(x)= J — BepXHsis TpaHUL.
e, tps- rae a, b — napalxl/;eTpH pacnbpeneneﬂm, h—a TMapameTpsr @ u b 3aKoHa pac-
MoyromHoe {M =" o =772 (13) > IPEACICHIS  HAXOAT,  petas
pacrpese- 2 23 a b cucremy paseHcTs (1.3)
JICHUE)
_ Pla<x<b)=F(b)-F(a), (1.5
W(X)Zleﬂx;xzo, w(x) ( )=F()—-F(a), (1.5)
/i€ @ — HIDKHSS TPAHULIA;
Skcnonen- | T° /A — NapaMeTp paclpeieNeHus; iy Fx) =1 x b — BepxHss TpaHHUIIA.
M aJTbHBIN __ 1 © A= ! _ (x)=1-e [TapameTp A omnpenensioT Kak
M (x) o(x) > X 1
0 (1.6)

)

Ilpumeuanue. dynxuyio P(...) 00BIYHO HA3BIBAIOT «HOPMAJIbHAS (PYHKLUS paclpeaeTIeHUs», Uil He€ YHMCICHHBIMU METOaMU MOJTy4YeHa
Tabnuia 3HadeHuit (cm., Harmpumep [ 1, c. 296]).
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MPaKTUYECKH BO3MOXKHBIX 3HaueHud (puc. 1.3). Takoil crnoco0® OuEeHKH auamna3zoHa BO3MOXKHBIX
3HAYEHUHN NapaMeTpa LIMPOKO MCIONb3YeTCsd B HMHXKeE-
HEpPHOM NpaKkTHKe (M MaTeMaTUYeCKOW CTaTUCTHKE BO-
o0111e) 1 HOCUT Ha3BaHue “mpaBuia Tpex curm”. C yué-
TOM 3TOT0 B TEXHUKE IIOJIOBHHA IOJIS JI0IyCcKa Ha mapa-

w(x)

S=P(m—-30<x<m+30)=0,9973

o=o0(x) METpP 4acCTO YCTaHABJIUBAECTCA B BUAC 3HAYCHUSA
5(x) 5(x) ox) = 3o(x),
—~ > - rre o(x) — MoJIOBUHA TOJIS JOMYyCKa Ha Hapamerp X, 3a-
> MUCHIBAEMasi B TEXHUYECKYIO JIOKYMEHTAIIHIO;
g o(x) — CKO mnapamerpa X, HOJCUUTAHHOE IO pe-
30 30 3yJIbTATaM U3MEPEHHI IapamMeTpa X.
= = = N3 “nmpaBuiia Tpex CUrM’ BBITEKAE€T OPUEHTHPO-
m—30 m = M(x) m+3o BOuUHEIN criocob onpenenenuss CKO mapametpa:
Puc. 1.3. ITosicHeHne K «npaBuJIy o(x)
TPEX cHrm» o(x)= L) (1.7)

3 3

rae O(x)ty — NOJOBMHA TIOJIS TOMyCKa Ha MapaMeTp, yKa3aHHas B HOPMAaTUBHO-TEXHUYECKOM JOKY-
MEHTAIH — TeXHu4YecKuX ycnoBusx (TY).
Ecnu mapameTp x pacmpe/ieneH mo 3aKOHy paBHOW BEPOSATHOCTH U M3BECTHO 3HAYCHHE TOJIO-
BHUHBI TI0JI Tonycka ofx), To CKO ofx) onpeaensieTcsi BbIpakeHUeM

IlosiBiienue PaBHOMCPHOI'O pacpCACJICHUA — YallC BCCTO CICACTBUC BMCIIATCIILCTBA YCIIOBEC-
ka. PaBHOMepHOE pacripeenieHre XapaKTepHO AJI Pe3UCTOPOB M KOHJEHCATOPOB C MajbIM JOITyC-
KOM Ha mapameTphl (< £ 5%), Tak Kak BBICOKAasi TOYHOCTh JOCTUTANIACh CKOpEE BCETO MyTéM oTOopa.

Onpedenenue 3aKona pacnpeoeeHus napamempa
Ha OCHOBE ONBINMHBIX OAHHBIX

Brauane monydaroT CTaTUCTUYECKYIO COBOKYITHOCTh U3 7 HAONIOACHUI HHTEpe-
cyromiero mapamerpa (0603HaunM ero 4depe3 x). s 3Toro y n 3K3eMIUISIPOB —
BBEIOOPKH 00BEMOM 71 OTHOTHUITHBIX 3JIEMEHTOB WJIM YCTPOMCTB U3MEPSIOT 3HAUCHHE X.
XKenatenbHo, utoOsl 7 > 50 — 100. J{anee, oOpabaTbiBas CTaTUCTUYECKYIO COBOKYII-
HOCTb, OTIPENICIIAIOT OIIEHKN MaTeMatrudeckoro oxunanus M(x) u CKO o(x).

3areM CTposIT cTaTUCTUYEeCKUi psia. st aToro quama3zoH HaOIOJaeMBIX 3HAUeE-
HUN MMapaMeTpa x pa3OuBarOT Ha k MHTEPBAJIOB U JyIs Kaxaoro i-ro (i =1, 2, ..., k)
WHTEPBaJIA ONPEACIISIOT BEIMUNHY

_ i
P, = —> (1-8)

* .
r7ie p; — OTHOCUTENbHAs YacToTa (Jajiee KpaTKO — 4acToTa), COOTBETCTBYIOMIAS i-My

VHTEpBAy;
. - 1
m; — YUCJI0 HAOMIOJICHUN TapaMeTpa X, MPUXOASIIUXCS Ha i-i HHTepBall

1 o
B JUTCPATYpPC O MPUMCHCHUIO MATEMATUYCCKOMU CTATUCTHUKU B 3KOHOMHUKE M HEKOTOPBIX
Hay4YHBIX 00/1aCTIX BETMYMHEI m; Ha3bIBalOT 4aCTOTaMMU.
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IIpn n < 100 mpuMepHOE YHUCIIO UHTEPBATIOB MOYKHO OINPEAEIUTh KakK 3HAYCHHE
n/10. CyMMa 9acToT p; BCeX HHTEPBAJIOB JOKHA OBITh PABHA SAMHHIIE.
CrposT Tabnuiy, B KOTOPO NPUBOJAT MUHTEPBAJbl (3HAUEHUS X) B MOPSAKE UX
DPACIIONOKEHHS HA OCH aOCIICC H COOTBETCTBYIOLIHE YacTOTHI p; (Tabu. 1.3).
[Tonyuennyro TabiuIly Ha3bl-

Tabma 1.3 paror cratuctiyecknym pagom. B Hei:

Wnrepsan, [; | X1, %0 | X0, X3 | oo | X Xet I; — oOo3HayeHHE (-TO HMHTEPBAJA;
i " PN P Xj, Xis1 — TPaHHUIBI I-TO MHTEPBAJA;
1 Y .
i=1,2,...,k

Hanee ctpost rucrorpammy. Eciu 10 HaGmrogeHus mapameTpa U3BECTEH BUJT 3a-
KOHA pPacHpeAcsieHusl, MOCTPOEHUE THCTOrpaMMbl MOXXHO HE€ BBINOJHATH. [ HCTO-
rpaMMa CTpouTcs cienyromuM oopa3om. [lo ocu abcuuce OTKIaAbIBAIOTCS HHTEPBaA-
JIbl ¥ HA KaXKJIOM U3 HUX, KAK HA OCHOBAHHUH, CTPOUTCSI IPSIMOYTOJIBHUK, BBICOTA KO-

TOPOTO .

Di
* A e
R R i (R
1 > ) 2)
X1 =X,
Pr*
rae (X1 — X;) — LIMpUHA I-T0 UHTEepBaJIa.
VY 100HO BBIOMpATh paBHbIE MHTEPBA- 7 L

Jel. B 3TOM ciydae BBICOTHI MPSMOYTOJIb-
HUKOB /; TPONOPLMOHAIBHBI COOTBETCT-
BYIOL[MM 3HAYCHUSIM p; U m; (puc. 1.4).
Orubamnryto CTyNeHYaTylo JHMHHUIO
TUCTOTPaMMBbl MOXXHO pacCcMaTpuBaTh Kak
CTAaTUCTUYECKUIN aHAJIOT IJIOTHOCTU pactpenenenust w(x). [lonb3yscs naHHbBIMU CTa-
TUCTUYECKOTO psana (cM. Tabma. 1.3), MOXHO MpUOIMHKEHHO OCTPOUTH U CTATUCTUYE-
CKyI0 (DYHKIMIO pacrpesneneHus mapamerpa. E€ cTpodar mo

X1 X2 X3 X4 X5 X6
WurepBan [ L L 1 Is

Puc. 1.4. 'ucrorpamma
pacnpeaejeHus napamMerTpa

Tabmuua 1.4
HECKOJIbKUM TOYKaM, B Ka4e€CTBE KOTOPHIX MO OCH MapameT-
3Ha4eHHe .
a WCIONB3YIOT Tpa- i
p Y |Y Fo) napamer F(x)
HUIBI UHTEPBAJIOB X1, N pax;
Xo5 ooy Xpp Xpe, @B KA- L . X 0
4eCTBE KOOPJMHAT II0 Pl Dy X P
- * * * E3
oc (yHKIMH pac o1+ : X3 P+
npeacyieHuss  O0epyT o
1 E3
3HAYEHHUs,  OIpese- X Pt
- X * *
ngemple ¢ momompro 0 > P2 ps
tabn. 1.4. Coenunss L I
HOquéHHI’Ie TOUKH Puc. 1.5. Cratucruyeckasi pyHKuust Xk LS
JIMHUCH,  MOJYy4qaroT pacnpeejieHus: napamMerpa 2. Di
NpUOJIMKEHHBIN  Tpa- =l
. k
buK cTaTucTUYeCKOW QyHKIMHU pacupeaeineHus (puc. 1.5). Xk +1 > » =1
Ha mpakTuke BO3HHKAET BOMPOC, KAK ISl CTATHUCTHYC- !

CKOTO pacIpeielieHus o100paTh TEOPETUIECKYI0 KPUBYIO,
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BBIPAJKAIOILYIO JIMIIb CYLIECTBEHHBIE YEPThl CTATUCTUYECKOIO MaTepuaa, a He CIy-
YailHOCTH, CBSI3aHHBIE C OTPAHUYEHHBIM 00bEMOM IKCIEPUMEHTANbHBIX TAaHHBIX. JTY
3a71a4y Ha3bIBAIOT 33/1a4€H CrUIaKUBaHUs CTATUCTUYECKUX PSAIO0B [1].

B HekoTopbIX ciayyasx BUJA TEOPETUYECKOM KPUBOM BHIOMpAETCs 3apaHee Ha Oc-
HOBE aHaju3a CYIIHOCTH 3aJlayH, B IPYTUX CIydasX — [0 BHEIIHEMY BUJY CTaTUCTH-
Yyeckoro pacrpezesienus. OObIYHO B MOCIEAHEM CIy4ae MOJIb3yIOTCS THCTOIPAMMO:
1o rpaduKy CTaTUCTHYECKON (yHKIMH pacrpeneiaeHus (cM. puc. 1.5) B OOIbIIMHCT-
BE CJIy4aeB TPYJHO CKa3aTh YTO-TO OMPEJEICHHOE O 3aKOHE pacipeieieHusl.

AHanuTH4ecKkoe BbIpaKeHHE BHIOPAHHOTO pacHpeesieHus 3aBUCUT OT HEKOTO-
PBIX IApaMETPOB 3TOT0 PACIPENENICHMs. 3ajadya BBIPABHUBAHMUS CTaTUCTHYECKOIO
psiia MepexoauT B 3a7adyy palMOHAJbHOTO BbIOOpA TAaKMX 3HAYEHUN MapaMeTpoB
pacnpeneneHus, Ipu KOTOPbIX COOTBETCTBUE MEKIY TEOPETUYECKUM M CTATHUCTHYE-
CKHUM pacIpeiesIeHueM OKa3bIBaeTCsl HamryduM. OTHUM U3 METOJIOB PELICHUS 3TOU
3a71a4M SIBJISIETCS TaK Ha3bIBA€MbIM METOJ MOMEHTOB [ 1].

CorylacHO M€TOly MOMEHTOB, TAPAMETPBI TEOPETUUECKOTO PACIpPEIECICHUS BbI-
OMparoT Tak, YTOObl BaXKHEUILIME YHCIIOBBIE XapaKTEPUCTUKUA (MOMEHTBI) TEOpETUYE-
CKOI'O pacrpeeseHnsi ObUTM paBHbI COOTBETCTBYIOIIUM CTATHCTHYECKUM XapaKTepH-
ctukaMm. [lapameTpsl pacnpenenenust BbIOUparoT Tak, 4Toosl M(x) u o(x) TeopeTuye-
CKOT'0 pacIpeieieHusl COBIAJaln C COOTBETCTBYIOIIMMU CTATUCTUYECKUMU XapaKTe-
puctukamu M*(x) u a*(x).

C y4éToM 3TOTO MpH BHIPABHUBAHUM CTATHCTHYECKOI0 pacnpeae/ieHust Hop-
MAJILHBIM 3aKOHOM NAapaMeTPbl M U ¢ HAJ0 NPUHATH ¢ Yy4éToM paBeHcTB (1.1),
napaMeTpbl @ U b TeOPeTHYECKOr0 3aKOHA PABHOW BEPOATHOCTH J0JIKHBI ObITH
omnpeaesieHbl MyTéM pemeHus ypasHenui (1.3), a mapamerp 4 3KCIIOHEHIIMAb-
HOI0 pacnpeaesieHusi — no Bbipa:kenuio (1.6), cornacuo tadm. 1.1.

Kaxk Ob1 xopomio He Obuta mogobpana TeopeTudeckas GyHkius, Hanpumep F(x),
MEX]Ty HEIO0 M CTATUCTUYECKUM paclpeaesieHueM Hen30eKHbl HEKOTOPhIE PACXO0XKIe-
HUs. Bo3HHMKaeT Bompoc: 4eM OOBSICHSIOTCS 3T PACXOXKICHHS — OTpaHMYEHHBIM
YUCIOM HaOMIOJIEHUN WIM HEeyJlayHbIM noabopoM ¢yHkuuu? Jljis oTBETa Ha TaKOM
BOITPOC CIIY’KaT TaK Ha3bIBAEMBIE “KPUTEPUH COTIIACUS .

[Ipy nprMeHEHUN KPUTEPHUEB COTJIacHUsl Yallle MPOBEPSIOTCS TUIOTE3Bl O (PyHK-
uuu pacnpenenenus F(x). llupokoe npuMeHEeHUE HAXOAUT KPUTEPUN COTIIACHS x2
(xputeputii [Tupcona). Cxema ero npuMeHEHHUs CIAEAYIOIIas.

1. Onpenensierca mepa pacxoxaenus U no popmyiie

2 *_ .2 i _ .2
Uzlzznzll(pi p,) :Z(m, ) "

Pi i=1 np;

IZie p; — BEPOATHOCTH MOMAJaHus MapaMeTpa B i-il UHTEpBaJl, MOJCYUTAHHAS 10 TEO-
PETUYECKOMY 3aKOHY pacIpeiesieHusl.

B Boipaxkenun (1.9) oTHommeHus: n/p; MpencTaBsiOT cO00M Beca, ¢ KOTOPHIMU
VUUTBIBAIOTCS KBAAPATHI pasHOCTel (p; — p;). [IMPCOH TOKA3a1I, YTO MPH GOIBIIEX 71
3aKOH pacrpeesieHus BelMuduHbl U NMpaKTHUYeCKHM HE 3aBUCUT OT TEOPETHYECKOM
bynkuun F(x) 1 ynciaa HAOMIOACHUIN 71, @ 3aBUCHUT TOJBKO OT YUCJIAa MHTEPBAJIOB K.
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2
[Tpu yBenu4eHUM 7 3TOT 3aKOH MPUOIIDKAETCs K pactpeneneHuto y . [Toatomy mepa
2
pacxoxaeHus: U o003HauaeTcs Kak y .
o 2
2. OnpenenseTcs: YUCIo cTeneHel cBOOOAbI pacipeeeHus i :

f=k-s,
o o %
IJIe § — YUCJIO HE3aBUCHMBIX YCJIOBHUH (CBsI3€il), HAIO)KEHHBIX HA YaCTOTHI p; , a Clie-
JI0BaTEIbHO, M HA paclpeesieHue mapameTpa.
OOBIYHO § = 3, TaK KaK TEOPETUUYECKOE pacIpeesieHne MOoA0UpaeTCs C YU4ETOM
CIeMYIONMUX TPeOOBAHUM:

o ij:l;

® COBMNAJACHHEC TCOPETUYCCKOTO W CTATUCTUYCCKOTO CPEAHUX 3HAYCHHIM:
%
M(x) = M (x);
® COBMAJCHUE TCOPETUUECKOTO M CTATHCTHYECKOIO CPEAHUX KBajpaTHYe-
o *
ckux otkiioHeHnit — CKO: a(x) = g (x).

3. Tlo 3Ha4YeHUIM [ 1 ¥ C MOMOIIBIO CIICHHATBHBIX Tadmui (Tabr. I1.1.2 mpuio-
JKEHHST), COCTABICHHBIM 15l QYHKIHUH Y , HAXOAUTCS BEPOSTHOCTH TOTO, UTO BEIH-
apHa U, NMeIOIas pacipe/elicHue - ¢ f CTeNeHs MU CBOGOIBI, IPEB30HICT TaHHOS
3HaueHue. Eciam 3Ta BEpOSATHOCTh Majia, TUINOTE3a OTOpachiBaeTCsl Kak HEmpaBioIo-
noOHas. Ecnu sta BeposTHOCTH OTHOcUTeNnbHO Benuka (P > 0,7...0,8), runoresy
MO>KHO TIPUHSATH KaK HE MPOTUBOPEUAILYIO OTBITHBIM JTAHHBIM.

C mpumepoM BbIOOpa 3aK0HA pacIipeiesieHUs mapaMeTpa Ha OCHOBE OTIBITHBIX
JIAHHBIX MOYKHO 03HAKOMUTBLCS B [1, ¢. 45 —46;2,¢. 16 — 18].

Koppenauus napamempos

Ha npakTuke BO MHOTHX CilydasX MPUXOAUTCS UMETH JEJI0 C 3aBUCMMBIMU Ta-
pamerpamu. [Ipu 3TOM 3aBHCHUMOCTh MEXIy NapameTpaMu SBisieTcsl He (yHKIIHO-
HaJIbHOM, a BEPOSITHOCTHOM MM “‘CTOXaCTUYECKOW . BEepOsATHOCTHBIN XapakTep 3aBU-
CUMOCTH MEXIy JBYMs apaMeTpaMH, HAIpUMEP mapaMeTpaMu /i 15 U [ OUIONSIpHO-
ro TPaH3MCTOPOB, O3HAYAET, YTO C U3MEHEHHWEM OJHOr0 U3 IapaMeTpOB BTOPOM Ia-
paMeTp WMEeT JIUIb TEHACHIINIO M3MEHSTCS (yOhIBaTh WJIM BO3pacTarh). JTa TEH-
JCHIMS COOJII0JaeTCsl B CPEAHEM, B OOILIUX YepTax, U B KAKIOM OTIEIBHOM Cilydae
OT HEE€ BO3MOKHBI OTCTYyIUIeHUS (puc. 1.6).

BeposiTHOCTHast 3aBUCHUMOCTb MOXET OBITh Aﬂ
0osnee nnu meHee TecHoul. Ilo Mepe yBenmueHus o« o
TECHOTBHI BEPOSITHOCTHAs 3aBUCUMOCTH MPUOIH- ce o
KACTCS K MPEJEIbHOMY ClIy4aro — QyHKIMOHAb-
HOM 3aBUcUMOCTU. [pyroil mpenenbHbld cayyad — fi [~~~ e
— TMIOJIHAsl HE3aBUCHUMOCTh TapaMEeTPOB. . ;'

Bo3HukaeT Bonpoc, Kak Ha MPaKTUKE y4ECTh f
BEPOSITHOCTHYIO 3aBHCHUMOCTb MEXAY NEpBUY-

HBIMU IapaMCTpaMH. Puc. 1.6. KoppeasinuonHoe noJe
Jns ydera B3aMMO3aBHCHMOCTH MEXAY H3-  papamerpos — amarpamma pazépoca

paMCTpaM IOJB3YIOTCA IMOHATHCM KOPPCIAINN

> o
hiioi
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rapaMeTpoB. B kadecTBe KOJIMYECTBEHHOW MEpbl KOPPESALUH UCIIOIB3YIOT XapaKTe-
PHUCTUKY, Ha3biBaeMyto Kod(uimeHToM Koppemsiiuu. [Ipu pemennu npakTudeckux
3a7a4 MOJIb3YI0TCA KOA((PUIUEHTOM, OKa3bIBAKOIIMM OJIM30CTh 3aBUCUMOCTH Iapa-
METPOB K JINHEWHON (DYHKIIMOHAJILHON 3aBUCUMOCTH. Ero BIOOpOYHOE 3HAUEHHE, TO
€CTh 3HaUEHHE, MIOJyYEHHOE HA OCHOBE OIPAaHUYEHHOTO YMCIIA HAOIIOIEHUMN, MEXIy
napaMeTpaMH X U Z ONPENEISAIOT C TOMOIIBIO BBIPAXKEHUS

i (x, —m )(z; —m,)

o= ,
oo, (1.10)

I€ X; Zz; — 3HaYEHUs NapameTpa X B i-M U3MEPEHHUH U COOTBETCTBYIOILEE €EMY 3Ha-
YeHHUE napaMmeTpa z;
My, M, — OUEHKH MAaTEMATHYECKUX 0KUJIAHHI TapaMeTpoB X U z;
oy, 0, — onenkn CKO nmapamerpos x u z;
n — o011ee Yrciio HabJIIeHU ap napaMmeTpoB X U Z.

Ecau xoadduniuent xoppensauuu, onpenenseMsiid mo Gopmyse (1.10), otnudeH
OT HYJIsl, TO TOBOPSIT, YTO apaMEeTPhl X U Z KOPPETUPOBAHHBI MEXKAY COOOI.

Koaddumment xoppemsiuu, omnpeaenseMbiii BoipaxkenueM (1.10), HazpiBaOT
Takxke Kod()PUIMEHTOM JTUHEHHON KOppeNsluHu, a B3aMMO3aBHCUMOCTh MEXIY Ma-
paMeTpaMy — JMHEWHOW KOPPEIAUUOHHON 3aBUCUMOCTBIO.

B obmem ciydae ko3¢ GULHEHT KOppensnuy JeKUT B uHTepBaie ot —1 g0 +1. B
citydae 7y, > 0 TOBOPST O MOJOKUTEIBHOM, a npH 7, < 0 — 00 OTpULIATEILHON KOppe-
JSUUU TapaMeTpoB x U z. [lonoxuTenbHas KOppEssus 03HAYaEeT, YTO C YBEJIUYEHU-
€M OJHOr0 U3 MapaMmeTpoB JIPYyroil MMeEeT TEHACHIMIO B CpeaHeM Bo3pactaTh. [lpu
OTPULIATEIBLHON KOPPENSILIMK C BO3PACTAHUEM OJIHOTO M3 MMapaMEeTPOB JIPYroil UMeeT
TEHJEHIUIO B cpeaHeM yObiBaTh. IIpu ., = 0 mapameTpsl He KOppenupoBaHHbl. Eciu
napaMmeTpbl X U z CBSI3aHbl TOYHOW JIMHEMHOW (PYHKIIMOHAIBHON 3aBUCUMOCTBIO, TO
ro,==*1.

Ecau xoaduniuenT xoppensnuu uMeer 3HadeHue |r,. | — 0,9...0,95, Tto mapa-
METPbl MOKHO CUYUTAaTh CBSI3aHHBIMHU JIMHEWHOW (DYHKIIMOHATILHON 3aBUCHUMOCTHIO.
[Tpu |r, .| — 0,25...0,35 xoppensiueit MOKHO MTPEHEOPEYb.

B cnyuasix, korja 4nciao nepBUYHBIX MapaMeTpoB 0oJiee ABYX U BCE OHU WM UX
YacThb U3 HUX CBSI3aHBI MEXAY COOOH, onmpenenstoT Koa(hOUINEHTHl KOPPEIILUUd Me-
KOy KaXIOW Mapod paccMarpuBaeMbIX IapaMmeTpoB. Koppensuuio napamerpos
MPEJICTABISIOT B BUAE KOPPEISUIUOHHOM MaTpulbl. Takol MaTpuleldl MOXKHO NIpea-
CTaBUTh, HAIPUMEP B3aUMO3aBUCUMOCTH /-IapaMeTpoB Tpanzucropa [1, c. 30].

[Ipu onpenenenun kospduieHTa KOPpeassuuy YUciao HAOIIOIEHUI map napa-
METPOB OTPAHUYEHO, TTO3TOMY BO3HHMKAET BOMPOC, HACKOJIBKO MPABOMEPHO B Jallb-
HEHIINX pacyeTax MOJb30BaThCsl PACCUMTAHHBIM 3HAYEHUEM KO3(puuueHTa Koppe-
nsuun. J71g oTBETa Ha 3TOT BONPOC BBHIMOJHSIOT MPOBEPKY CTATUCTUYECKOW 3HAYU-
MOCTH, UHOTJ]a TOBOPAT — HAJEAKHOCTH 3TOro koadduunenrta. [IpoBepka cratuctu-
YECKOM 3HAUMMOCTH O3HAu4aeT BBISICHEHUE TOTO, SABIIAETCS JIM OTIMYUE OT HYJIS KO-
s dunmenTa Koppensiuu, nojacuutannoro mno gopmyne (1.10), cienctBuem xoppe-
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JSIUAM TIApaMETPOB WJIU K€ ATO OTIMYHUE OOBSCHSETCS OTPAaHUYEHHBIM YHUCJIOM Ha-
OJIFOIEHUI 11 TTap 3HAYEHHUI UCCIEAYEMbIX TapaMeTPOB.

[IpoBepka CcTaTUCTUYECKON 3HAUMMOCTU KO3PPULKEHTA KOPPENSIUHU # BBIIOJI-
HSETCA MYTEM MOCTPOEHUS JOBEPUTEIBLHOTO MHTEpPBaJia, KOTOPBIM OMpPENesstoT Mo-
pa3HOMY B 3aBHCHUMOCTHU OT YKciia HAOMIOICHUN 77 M 3HAYEHUS OLICHKHU 7.

[Tpu yucne HabMIONCHMI TTAp UCCIIEAyEMbIX TapaMeTpoB 7 > 50 ucnonb3yercs
KJIACCUYECKUI MOJIX0/I, OCHOBAHHBIM Ha THIIOTE3€ O HOPMAaJIbHOM 3aKOHE pacrpeie-
JeHus oueHku . C mpuMepoM MOKHO 03HAaKOMHThCS B [1, ¢. 39; 2, ¢c. 15— 16].

ITpu n < 50, a Takke NMpu 3HAYEHUSIX OLICHKH 7, ONMU3KOM K *1, creayer nomib-
30BaThCA npeodpazoBanueM duiiepa. C mpuMepoM MOKHO 03HAKOMUTHCS B [1, ¢. 40;
2,c.16].

[Tpu ucnonb30BaHUU JTHOOOTO U3 PACCMOTPEHHBIX MOAXOJOB CUUTAETCS, UYTO
BBIOOPOUHBIN KOA(hDUIIMEHT KOppensiuu 7, HaieHHbli o ¢opmyne (1.10), cratu-
CTUYECKU 3HAYMUM, €CJIM IPU BHIOPAHHON JOBEPUTENHHON BEPOSTHOCTU ¥ (OOBIYHO
0,95) mocTpoeHHBIN TOBEPUTEIbHBIM UHTEPBAJI JJIsI BEJIMUUHBI 7 HE COJICPIKUT TOUKY
co 3HayeHueM r = 0. B Takux ciiy4asx moJy4eHHbIM BIOOPOYHBIM 3HaYEHUEM KO3(]-
buMeHTa KOppesalUd MOXKHO MOJIb30BaThCA B IaJIbHEHUIITNX pacyeTax.

1.3. Onucanue 1a60paTOPHOro MaKeTa

JlaGopaTopHBIi MaKeT MPEACTABIIIET CO00M YCTPOMCTBO, coeprKaliee BhIOOp-
KY OJHOTHUITHBIX 3JIeMEHTOB (He MeHee S0-Tu sk3eMIuiapoB). M3Mepenue napameTpoB
BBITIOJTHSAETCS JTNOO BCTPOSHHBIM, TUOO BHEIITHUM U3MEPHUTEIBHBIM TPUOOPOM.

[Ipennaraempie 1a0OpATOPHBIE MAKETHI MTO3BOJISIOT MOJIYYUTh CTATUCTUYECKUE
JAHHBIE O JIBYX MapameTrpax, JUisi KOTOPhIX HE0OXOIUMO BBIOpATh MOAXOISLIUN 3a-
KOH paclpeesieHusl U ONpeeanTs koppensuto. [Ilpu HeodxoaumocTu MeToa u3me-
PEHHUsI MapaMETPOB MOSICHAETCSI CXEMOM, IPUBEIEHHON Ha MEPEHEN MTaHEIN MaKeTa.

1.4. 3anaHne HA IKCIIEPUMEHTAJIBHYI0 YACTh JIa0OPAaTOPHOM padoThI

[Ipu BBIMOTHEHUH UCCIIEIOBAHUI B TAOOpAaTOPHON paboTe HEOOXOIUMO:

1. Ucnonw3yst 1abopaTOpHBIA MaKeT, BBHITIOJIHUTh U3MEPEHUS JABYX YKa3aHHBIX
IperoiaBaTeseM NapaMeTpoB y BCEX IK3EMIUISIPOB BEIOOPKH 3JIEMEHTOB.

[Ipn u3mepeHnn HccaeayeMbIX MapaMeTpoB M mnocieayoeMm Bpoje B [IOBM
WX 3HAUYCHUU JJI1 00pabOTKM HEOOXOAMMO 3a00THUTHCS O TOM, YTOOBI TIEPBOMY U3
apaMeTPOB B i-M HAOIIOJEHUU CTABWIIOCH B COOTBETCTBHME 3HAYEHHWE BTOPOIO Napa-
METpa B 3TOM XK€ i-M HAOJIO/ICHUU.

2. O6paborath omnbITHBIE naHHbie Ha [ID9BM: mns kaxgoro mapamerpa mosiy-
YUTh OCHOBHBIE YHCIIOBBIE XapakTepucTHKU (cpennue 3HadeHus, CKO) u pucyHok
TUCTOTPAMMBI.

[Iporpamma, ucnonb3dyemas At 00pabOTKH Pe3yJIbTaTOB U3MEPEHUH, HAXOUTCS
B nanke TOKTuH, ums nporpammsl labl. 13 HECKOJIBKUX TUCTOIPAMM, MOTYYEHHBIX
IIPY COMOCTABUMOM YHCJIE MHTEPBAJIOB, JYUIIECH SBIIAETCS Ta, KOTOPAasl UMEET MEHb-
Iee 4YKMCI0 WHBEPCHM (KpoMe paBHOMEPHOIO pactipeneneHus). MHBepcuel cuurtaror
CMEHY 3aKOHOMEPHOCTH U3MEHEHMS BBICOT IPSIMOYTOJIbHUKOB THCTOTPAMMBI.
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3. Ha ocHoBe aHanm3a (pU3MYECKON CYyIIHOCTH MapaMeTpa u (WiH) BUJA TUCTO-
rpaMMBbl BBIOpaTh TUIIOTE3y O TEOPETUUYECKOM 3aKOHE €r0 paclpeieieHus H, MOoJb3y-
sacb popmynamu (1.1) — (1.6) Tabn. 1.1, onpenenuTs TEOPETUUECKYIO BEPOATHOCTb p;
nonajaHus nmapameTpa B i-i unrepsai; i =1, 2, ..., k.

4. Ucnonb3ys [T9BM, BBINOIHUTH MOACYET MEPHI PACXOKICHUS U=X2 MEXKITY
MOJIYYCHHBIM CTAaTUCTUYECKUM U BHIOPAHHBIM TEOPETUUECKUM PACIIPEIACIICHUSIMH.

5. TlomcuuTaTh 9UCIIO CTeneHeil cBOGO B! f IS Mephl PACXOXICHNS U=y M IO
STHM 3Ha4deHWsM (f U °) ¢ MOMOIIBI0 CTATHCTHYECKOH TaGmuip! (cM. Tabm. I1.1.2
MPUJIOKEHHS) HAWTU 3HAYEHUE BEPOSTHOCTU P, MPUHATH PEIICHHE O COIIACOBAaHHO-
CTH TEOPETUYECKOT0 ¥ CTATUCTUYECKOTO PaCIpPECIICHHUM.

[Ipu onpeneneHnH 3aKOHOB paclpeeICHUs UCCIIelyeMble TapaMeTPhl IO KHBI
aHATM3UPOBATHCS MOCIIEIOBATEIRHO. YueOHo# porpammoii mist [I9BM labl npeny-
CMOTpPEHA BO3MOKHOCTb MOJACUYETa MEPHI PACXOKICHUS MEK]Y IKCIIEPUMEHTAIBHBIM
Y OJIHUM M3 CJIEYIOLIUX TEOPETUUYECKUX paclpeAesIeHuid: HOpMalbHbIM, PaBHOMED-
HbIM M JKCIOHEHIMaNbHBIM. [Iporpamma /abl mOCTOSIHHO COBEpPLIEHCTBYETCS, ITO-
ATOMY MOTYT PacCMaTpuBaThCS U JPYTHUE 3aKOHBI.

6. Wcnonb3ys nporpammy st [I9BM labl, noctpouts KOppEISIIMOHHOE MOJIE
(nuarpammy pazbpoca) uccienyemMbIxX napameTpoB. [1o Bugy KOppesiiuoOHHOro MoJs
ONPENEIUTh XapakTep KOppesuuu (MOJ0KUTEIbHAs, OTpULIATEIbHAs, HE3aBUCUMbIE
nmapaMmeTphl), a TakkKe MPUMEPHOE 3HAYEHUE OIEHKH KOd(DPHUIIMEHTa KOPPEIISIIHH.
Bgectu B [I19BM 3anpammuBaeMyto nHGoOpMaIuio.

7. C nomorbio nmporpammel labl paccuutarh OLEHKY Kod(uimenTa Koppens-
MU MEXAY UCCIEAYEeMbIMH MTapaMeTPaMH U CPABHUTH €€ CO 3HAUEHHEM OLIEHKHU 3TO-
ro K03 pumeHTa, cAeIaHHON M0 BUAY KOPPEIALUOHHOTO MOJIS.

8. IlpoBepUTh CTATUCTHUECKYIO 3HAYMMOCTh PACCUYUTAHHOTO KOIPPUIMEHTA
KOPPEJSIUU. DTOT MYHKT MOXKET BBIMOJIHITHCA BO BHEYPOUHOE BPEMS.

9. Hamucatb oTué€T 110 1abopaTopHOi padoTe.

1.5. Conep:xanne oTuyera

1. llesnb paGoTHI.

2. Pe3ynbTaThl U3MEPEHUN HCCIIEAYEMbIX TapaMeTPOB B BUJE TAOJIUIBI C yKa3a-
HUEM HOMEpa dJIeMeHTa (HaOII0IeHs) U 3HAYCHUH ero mapameTpoB.

3. Pe3ynbTarhl cTaTUCTHUECKON OOPaOOTKH OIBITHBIX JaHHBIX:

® CTaTUCTUYECKUU PsIJI UCCIAEAYEMOI0 MapamMeTpa B BUJIE TaOIULbI C yKa3aHU-
€M HOMEPOB W TPaHUI] HHTEPBAIOB, KOJIMYECTBA 3HAUCHUN MapaMeTpa, MOMaBIINX B
i-it nHTepBan (m;), 3HAYCHUI OTHOCHTEIBHBIX YACTOT p; WM TEOPETHYECKHX (IS BBI-
OpaHHOTO TEOPETUYECKOI0 3aKOHa

pacrpesiesieHrs) BEpOsSITHOCTEH  p;, Tabmuua 1.5
COOTBETCTBYIOIIMX i-My MHTEPBAILY; i IMapa- | OcHoBHble uncnoBsle | Koapduuuent
=L2,....k METp XapaKTEPUCTHKH KOPPEJISAIHH,
® OCHOBHBIE YHCJIOBBIE Xapak- M(x;) o(xi) T
TEPUCTUKU  Tlapamerpa B BHUIE X1
Tabm.1.5. ¥
4. I'mcrorpamMmma pacnpeneneHus ’
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napaMmeTpa ¢ yKa3aHUEM Ha TOPU30HTAIbHOW OCH €ro 3Ha4€HHH, COOTBETCTBYIOLIUX
IPAHMI[AM MHTEPBAJIOB, HA BEPTHKATBHOM OCH — OTHOCHTEIBHBIX YACTOT p; (CTATH-
CTUYECKUX BEPOATHOCTEHN) B AOJSAX €IMHUILIBI WM MPOIIEHTAaX.

5. Tpaduk GyHKIuN pactpeneneHust F (x), TOCTPOCHHDII O TOYKAM.

6. 3HaueHHe Mepbl pacxoxaeHus U = y° M 3aKIIOYEHHE O COTNACOBAHHOCTH
CTaTUCTHUYECKOTO U TEOPETUYECKOTO PACIIPEICIICHUMN.

7. KoppessiMOHHOE T0JIE UCCIAEAYEMBIX MapaMeTpOB, NOCTPOEHHOE HA MUWJLIU-
METpOBOM Oymare.

8. PaccunranHoe 3HaueHre KOd(DPUITMEHTa KOPPEISIUU U PE3yIbTaThl IPOBEP-
KA CTaTHUCTUYECKOW 3HAYMMOCTH KO3(HIMEeHTa: 3HaYeHHE BHIOpAHHOW JOBEpH-
TEJIbHON BEPOSITHOCTH, HHKHEN W BEPXHEN OBEPUTEIBHBIX IPaHUL, 3aKIIOYEHUE O
3HAYMMOCTH KO3 PuIlheHTa.

9. BbIBOJBI: MONYYEHHBIE XapaKTEPUCTHUKHA BEPOSITHOCTHOIO ONUCAHUsS Tapa-

MCTPOB K BO3MOKXHOCTD UX UCIIOJIb30BAHUA HA IIPAKTHUKC.
Ilpumeuanue. 11n. 3 — 6 IPpUBOAATCA MO KAXIOMY U3 HCCIETyEeMbIX TapaMETPOB.

JIMTEPATYPA

1. Bboposukos C.M. TeopeTnueckne OCHOBbI KOHCTPYUPOBAHUs, TEXHOJIOTMH U HAJIEKHOCTH:
VY4el. ans cTyA. UHXK.-TE€XH. crel. By30B. — MH.: J{uzaitn [1PO, 1998. — 336 c.

2. bopoBukoB C.M., [lorpeGusikoB A.B. TeopeTnueckue 0CHOBbI KOHCTPYUPOBaHHMS, TEXHO-
joruu U HagexxHoctu. COOpHUK 3a1a4: Yueb. mocobue s By3oB. — Mu.: BI'YUP, 2001. — 124 c.

NPUJIOXKEHUE
CTATHCTHYECKHE TAB/TUIIbI

Tabmuua I1.1.1

t2

[

2
3HaueHus HOPMAJIbHON (PYHKIMU pacIpeieeHUs @(x) = ﬁ J-e dt
T —00

X || x |PX)| x || x | PX) | x | PX) | x D (x)

-3,2 10,0007 | -2,1 |0,0179 | -1,0 | 0,1587 | 0,1 10,5398 | 1,2]0,8849 | 2,3 0,9892
-3,1 10,0010 | -2,0 | 0,0228 | -0,9 | 0,1841 | 0,2 | 0,5793 | 1,3 10,9032 | 2,4 | 09918
-3,0 10,0014 | -1,9 | 0,0288 | -0,8 | 0,2119| 0,3 10,6179 | 1,4]0,9192| 2,5 0,9937
-2,910,0019 | -1,8 | 0,0359 | -0,7 | 0,2420 | 0,4 | 0,6554|1,510,9332 2,6 | 0,9953
-2,8 10,0026 | -1,7 | 0,0446 | -0,6 | 0,2743 | 0,5 |0,6915] 1,6 |0,9452| 2,7 | 0,9965
-2,710,0035 | -1,6 | 0,0548 | -0,5 | 0,3085 | 0,6 | 0,7257 | 1,710,9554| 2,8 | 0,9974
-2,6 10,0047 | -1,5 | 0,0668 | -0,4 | 0,3446 | 0,7 |0,7580 ] 1,8 10,9641 | 2,9 | 0,9981
-2,5 10,0063 | -1,4 | 0,0808 | -0,3 | 0,3821 | 0,8 | 0,7881 | 1,9 10,9713 | 3,0 | 0,9986
-2,4 10,0082 | -1,3 | 0,0968 | -0,2 | 0,4207 | 0,9 |0,8159]2,0]0,9772 | 3,1 0,9990
-2,310,0108 | -1,2 | 0,1151 | -0,1 | 0,4602 | 1,0 | 0,8413 | 2,1 10,9821 3,2 | 0,9993
-2,210,0139 | -1,1 {1 0,1357 | 0,0 |0,5000 | 1,1 ]0,8643]2,2]0,9861| 3,3 0,9995




12

2
3uavenus B 3aBucumoctu ot f u P

Tabmura I1.1.2

f Bepostaocts P
0,95 0,90 0,80 0,70 0,50 0,30 0,10 0,05
1 10,004 0,016 0,064 0,148 0,455 1,07 2,71 3,84
2 10,103 0,211 0,446 0,713 1,386 2,41 4,60 5,99
3 10,352 0,584 1,005 1,424 2,37 3,66 6,25 7,82
4 10,711 1,064 1,649 2,20 3,36 4,88 7,78 9,49
5 | 1,145 1,610 2,34 3,00 4,35 6,06 9,24 11,07
6 | 1,635 2,20 3,07 3,83 5,35 7,23 10,64 12,59
7 12,17 2,83 3,82 4,67 6,35 8,38 12,02 14,07
8 2,73 3,49 4,59 5,53 7,34 9,52 13,36 15,51
9 |3,32 4,17 5,38 6,39 8,34 10,66 14,68 16,92
10 | 3,94 4,86 6,18 7,27 9,34 11,78 15,99 18,31
11 14,58 5,58 6,99 8,15 10,34 12,90 17,28 19,68
12 15,23 6,30 7,81 9,03 11,34 14,01 18,55 21,00
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