NOCTPOEHWE BbIBOPOYHOI'O
PACIMPEOENEHUA U OLEHUBAHUE
BAPUALIUN MAPAMETPA

BbibopoyHoe pacnpepeneHne CTpPoSAT Ans MonyyYeHus nHdop-
Mauum O 3aKOHOMEPHOCTSX Bapuauum M3y4aemMon criydaHon Benuyu-
Hbl Ha OcHOBaHMWM BbiGopkK. MNpu 3TOM nocregoBaTeNbHO peluarTcs
ABe YacTHble 3a4ayv — cHavana COCTaBMsETCA 8apuUalUOHHbIU psi0 a
3aTemM OH oTobpaxaeTcs B Buae cneuuduyeckux rpadmkoB (rmcto-
rpamma, Kymynsara).

4.1.I'Ioc1poe|-||ne UHTepBaJibHOro BapuauymMoHHOro psaaa

B ob6wem Buae vHTepBanbHbI BapyauMOHHbLIN psg npeactae-
ngeTcs, Kak nokasaHo B tabnuue 4.1. Ero anemeHTbl UMeOT criefyto-
LKA CMbICH.

KapmaH — YacTb AvanasoHa BapbMpOBaHUs Criy4ainHoM Bennyu-
Hbl, OrpaHnyeHHas ee sHadernsmmu Uy, u Uy =Uy, +1, roe | - anvna

KapMaHa.
OnuHbl KapmMmaHoB MOryT ObITb pas3niM4HbiMK, OOHAKO PEKOMEH-
OyioT, 4TOGLI OHM ObINN 0gMHaKOBbIMU. B 3TOM cny4yae:

= R/(k=2) = (Xax = X )/ (k =2), (4.1
roe K - unicno kapmaHos:
k=1+3322gn, (4.2)
3HayeHune, HangeHHoe no dopmyne (4.2), peKkoMeHOyeTCsl OK-
pyrnsaTb 40 Gnvbkanwero MeHbLIEero Lenoro.
CTpyKkTypa MHTEpBarbHOro BapuauvoHHOro psiga npeacraBfieHa
B Tabn. 4.1.
Hayanom uHTepBanbHOro psaa, T. €. JIeBOW rpaHuLen nepsoro
KapmaHa ( ] =1), npuHUMaloT 3Ha4YeHUe Cny4anHom BENNYUHDI:

X= u01 = Xmin - |/2 (4-3)

Torpa npaBon rpaHnLEel NepBoro kapmaHa 6yaeT s3HaveHue

X=Upy =Ug +1 (4.4)
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Tabnvua 4.1

CTpyKTypa MHTEpBAaSbHOIO BapyaLMOHHOIO psaa

KapmaH YacTocTb
n . Bapu- | Yacro- | Andde Kymy-
Howmep eBasi paBas | g1 T3 perun- | Lo %
rpaHuua | rpaHuua anbHas
Has
J U u, X m, f, F,
1 Uy, U, m fy Fy
2 Uo. U, X, m, f, F,
l U Uy X; m; f; F,
k Uy, Uy, X, m, f, 1

[nsa BTOporo n nocnegyowmx kapmMaHos ( J =23,..K):

Ugj = Uyjy)s (4.5)
Uy =Ug; +l. (4.6)
BapuaHTa X*j — 3Ha4yeHue CnyyYyamHowm BENUYMHbI, KOTOPOE CYU-

TalOT XapaKTepHbIM ANs | -fo KapMaHa. [ns HenpepbIBHOM Cry4ailHoil
BEMNNYMHBI:
u, +U.
* 0 1
X = #

B BapuauMoHHbIX psiiax 3HaYeHWsi BapuaHT X; Crny4anHomn se-

(4.7)

NNYMHBI 06513aTENBHO YNOpPsiAOYEHbI (pacnonaratTcsa B Bo3pacTatoLLen
nocrnegosatensHocTh). OgHako YactoTbl U AnddepeHumnansHble Yac-
TOCTU He ByayT ynopsgoyYeHHbIMU, NOCKOMNbKY OLHW 3HAYeHUsa cnyyam-
HOW BenMYUHbI HeM3bexHo ByayT BCTpeyaTbCA B UCXOOHOW Bbibopke
pexe, a apyrue - vatie.

YacToTa m; - uucno 3HaYeHU CnyyYyanHon BeSIMYUHBLI, KOTOpble
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MOryT OblTb OTHECEeHbl K AaHHOMY KapMaHy. Bo3moxHble ycrosus
Knaccugukaumm 3Ha4yeHun napameTpa no KapmaHam:
Up; < X<Uy; (4.8)
Up; < XUy . (4.9)

CyMMa 4acToT BCex YneHoB BapuaLMOHHOro psifa, paBHa obbe-
MY MCXOLHOWN BbIBOPKMU:

> m, =n. (4.10)

OndpdbepeHumansHas 4acTocTb fj - OTHOLLEHME YacTOTbl HEKO-

TOPOro YfeHa BapuauMOHHOIO psaa K obLiemy konuyecTBy Habnoge-
HUW 3a CNyYanHON BENNYMHOMN:

f =

™y
=

(4.11)
n

3Ha4yeHnss 4acToCTN - OAENCTBUTENbHbIE MOMNOXMUTENbHbLIE YNCna
M npn 9TOM MeHbLue 1. Cymma YacTOCTEN BCEX YNEHOB BapnaunoHHOro
pAa0a paBHa eanHULE:

K
> f =1 (4.12)
=1

Mo cmbicny anddepeHymanbHasi YacToCTb NpeacTaBnsieT cobon

OLIEHKY NJTOTHOCTUN BEPOATHOCTU Af19 3Ha4YeHUsa napameTpa X = Xj .

KymynartneHass 4acTtocTb FJ— ABNAETCSA BbIOOPOYHOM OLIEHKOM
dYyHKUUKN pacnpefeneHnss BEPOSTHOCTU [ANs 3Ha4YeHusd napameTpa
X= Xj :

i
Fi=> f.(i=12..]) (4.13)
i=1
[ns nocnegHero kapmaHa
k
Fo=> f =1 (4.14)
j=1
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4.2.I'pacdhmuyeckoe oTobpaxeHne MHTepBanbLHOro
BapuauuoOHHOro psaa

Npaduyeckoe unlobpaxeHne BapuvaUMOHHOTO psiaa MNO3BOMSET
NpeacTaBvTb 3aKOHOMEPHOCTW, MPUCYLLME pacnpedeneHuo criydyanHon
BENWYMHbI, B HarnsgHonm dopme. Hambonee wWmMpoko ucnonb3ytoTcs
rmcrorpamma,un KyMynsiTuBHasi KpUBasi.

MucTtorpamma (puc. 4.1). B npssMoOyronbHoOn cucteme KoopanHat
no ocu abcumcc oTknagbl-
BalOT  OTpe3kn, un3obpa- f
Xailwme kKapmaHbl, a Ha
3TUX OTpes3Kax, Kak Ha oc-
HOBaHWX, CTPOST MPSMO-
YrONMbHWKM  C  BbICOTaMM, )

paBHbIMK YaCcTOTaM mj nnn fJ

T
|
|
4acTOCTAM f. co- |
! A I—
X

OTBETCTBYIOLLETO WHTEp-
Bana. B pesynbtate nony-
YalT CTyneHyaTtyl urypy,
COCTOSILLYIO n3 npsiMo- Puc. 4.1. T'nctorpamma
YrONMbHUKOB,  KOTOPYKD U
NPVHATO Ha3blBaTb rMCTOrPaMMON.
KymynatuBHaa  Kpwu- f
Basa (KymynsaTta) (puc. 4.2)
oTobpaxaeT  HakonneHHole 1
4YacToTbl, NMMBO HaKoNMeHHbIe F,-
yactoct. [llpu noctpoeHnn |
KyMynsaTbl MO UHTEPBANbHOMY -
psay B kadectBe abcumce To-
YyeK KYMYNATUBHOW  KPUBOW
NPVYHUMaKT  COOTBETCTBYHO-
wme BepxHue (MpaBble) rpa-
HULUblI MHTepBanoB. Ons Hux- Puc. 4.2. KymynsatueHas kpusas
Hewn (NeBon) rpaHuLbl NEPBOro
WHTEpBana 3HayeHue opau-
HaTbl (HAKOMMEHHOW YacTOTbl UMM HAKOMMEHHOW YacTOCTW) NPUHUMAET-

cst paBHbIM Hynio. B cooTtBetcTBUM ¢ (11) Ans X = U, HakonneHHas

yactocTb F, =1. MonyyeHHble TOUKM COEAUHSIOT OTPE3KaMM.
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4.3.NocTpoeHne TeopeTnYecKon KpMBOMn

MockonbKy HoOpMarnbHoe pacrpeferieHve siBnsieTcss Haubonee
pacnpocTpaHeHHbIM, M3HavallbHO CTPOMUTCS TeopeTuveckas KpuBasi
HopMarnbHoro pacnpegeneHus. C 9TON Lefblo NMPUMEHSIETCS KpuTe-

puit X2, KOTOpbIV ONPEensieTcs 3 CBOWCTB CTAaHAAPTHOMO HOpMarlb-
HOro pacrnpeneneHus:

2
f(z) = —ex ~ |=04ex —% . (4.15)

roe z=(x—,u)/a.

2
OLI,eHKy HOpManbHOCTU Bbl60p0‘-IHOFO pacnpegeneHua no X

NpPou3BOAAT MoCcne MOCTPOEHUs BapuaLMOHHOrO psaa. Ons kaxgoro
KapmaHa BblYMUCMAOT HOPMUPOBAHHOE OTKIMOHEHNE

z, = A (4.16)

N TEOPETUYECKYIO YacToTy

m, =k ——exp-—-|, (4.17)

roe kK - napameTp, onpenensemMbiin No BblpaXeHUo
K =nl/s. (4.18)
KpI/ITepI/IIZ )(2 XapaktepusyeT CTeneHb HeCOOTBETCTBUA MeXOy

U
TEOPETUNYECKNMU mj n Bbl60p0‘-IHbIMI/I m» YacTtoTamMmu:

< (m, mn)
K=

2
3Ha4veHune X°, paccyuTtaHHoe no dopmyne (4.19), cpaBHMBaeTCH

(4.19)

C TabnnyHbIM xz[a;n—3]. Ons HaxoxpeHus TabnM4YHOro 3Ha4veHus

2
X
N —23). M'MnoTesy o COOTBETCTBMMN BLIGOPOYHOrO pacrpeaeneHns Hop-
MaribHOMY NMPUHUMAtOT, ECNN BbINOMHSAETCS YCNOBME:

B MS Excel umeetca cratuctndeckas dyHkuma XU20BP(Q ;
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X2 >X2[a;n—3]. (4.20)

B nuTepatype oTMeyaeTcsl, YTO NpoBepka No KpUTEPUIo X2 Oy-

AET KOPPEKTHa, €CAM AN1s KaXAOro U3 kapmaHos M, 2 5. B npoTueHOM
Clny4yae HeKOTOpble KapMaHbl peKOMEeHAYIOT 06'beﬂI/IHF|Tb.

4.4.Tpumep nocTpoeHUs1 BLIGOPOYHOro pacnpeaeneHus u
oLueHUBaHUA Bapuauuu napameTtpa B MS Excel

PaboTta BbinonHsaeTcs Ha oTaenbHOM pabodem nucte KHurm MS
Excel. NcxoaHbiMn aaHHbIMK OormkHa 6bITb 0gHOpOAHast Belbopka, no-
ny4yeHHas!, HanpuMep, B pesynbTaTe BbiMNonHeHus pabotel «O6paboTka
N aHanu3 BblGopku». [pumep odopmMmrneHua nucta ¢ pesynbTatamu
NOCTPOEHUS UWHTEPBANbHOrO BapWauWOHHOrO psga npuvBedeH Ha
puc. 4.3.

B gaHHOM npumepe aHanusvpyeTcsa pacnpegeneHve TOMWUHBbI
X0nogHokaTaHon nonockl wupmnHor 1550 MM nNpu HacTporke cTaHa Ha
HOMUWHanNbHY TOMWMHY 2,10 MM C OONYCKaMX Ha MOBbLILLEHHYIO TOY-
HocTb Mo TOCT 19904 - 74.

4.4.1.nOCTpOGHMe UHTepBalfibHOro BapuaulmMoHHOro psaaa

MocTpoeHne MHTepBanbHOrO BapuaLMOHHOTO psAa pekomeHay-
€TCs BbIMONHATL B CrieaytoLen nocneaoBaTenbHOCTY.

BeecTtu ncxogHbie aaHHble. /icxogHyo BbIOOPKY (B mpumepe —
Adenkn B2:B51) BBecTu ¢ knasmatypbl Nnbo konuposaHneM vepes by-
dep obmeHa n3 paboyero nucra, Ha KOTOPOM BbINOMNHANACL NPOBEpPKa
ee 04HOPOOHOCTM.

OnpeaenuTb 4UCNO, ANIMHY W rPaHUUbl KapmaHoB. YTOGbI
BbIMONMHWUTL YyKasaHHble paHee TpeboBaHMA K rpaHuuam KapmaHoB,
cnefyeT nNpegycMoTpeTb BO3MOXHOCTb PYYHOW KOPPEKTUPOBKW Benu-

unHbl | ¢ ogHOBpPEMEHHBIM pacyeToMm rpaHuL Ug; 1 Uy [ns pacuye-
TOB M OKOHYaTenbHOro Bblbopa ANMHbI kKapMaHa Ha paboyeM nucTte
HeobXxoaMMo co3aaTh Tabnuiy «Hucrno n AnuHa kapmaHos». 3aeck K
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ml - paccunTbiBAEMble KONMYECTBO M AnuHa kapmaHos, K u | - 3a-
JaBaemble 3HayeHus (BBOOATCS C KnaBuaTtypbl). PacyeTHble 3HayeHus
onpegensTcs NporpaMMmpOBaHMEM COOTBETCTBYIOLWMX GopMyn B
sayenkax paboyero nucta. [ina npumepa Ha puc. 4.3:

lNMapamemp S4elika ®opmyna dns pacdema e MS Excel

n D3 =CYET(B2:B51)
X E3 =CP3HAY(B2:B51)
S F3 =CTAHOOTKJIOH(B2:B51)
Xemin G3 =MWMH(B2:B51)
Xinax H3 =MAKC(B2:B51)
R I3 =H3-G3
k' J3  =1+3,322*LOG10(D3)
k K3 Beop ¢ knaBmaTypbl
| L3  =I3/F3
| M3 Beop ¢ knaBmaTypbl
k' N3  =D3*M3/F3

PacuyeT rpaHuL, MHTepBanoB BbINOMHATL B Tabnuue «Bbibopou-
Hoe pacnpefeneHue». 34ecb HOMepa MHTepBaroB j BBOAATCS C Kna-

BUaTypbl. MpaHnLbl uHTEpPBanos Uy; v Uy ONpeaensiioTcsi pacyeTom

no gopmynam (4.5) n (4.6). B yactHocTu, ANs NepBbiX ABYX KApMaHOB
13 npumepa Ha puc. 4.3:
=G3-M3/2 (B siverike E7);
=E7+$M$3 (B sderike F7);
=F7 (B siverike EB);
=E8+$M$3 (B siuerike F8)
dopmyna (4.5) obecneunBaeT HEOOXOOANMMOE 3HAYEHUNE HUKHEWN

rpaHuLbI NepBOro uHTepsana npu mobom | >1 . Mostomy onpenene-
HWe ANVHBI MHTepBana byaeT 3aknoyaThes B Noabope Takoro 3Have-
Hus |, npn koTopoM BepxHsS rpaHMLA NocneaHero uHTepsana npesbi-

CUT MaKcManbHoe 3HadeHune B BbiGopke Ha BennunHy |/2.

OnpeaenuTb 3Ha4YeHUA BapuaHT MHTepBanbHOro psaga. Ons
onpeeneHns 3Ha4YeHUst BapuMaHT B COOTBETCTBYIOLLUMX S4elikax Tabnu-
ubl «BbiBopoyHOE pacnpeneneHve» HeobxoaMMo 3anporpammmnupoBaTh
dopmyny (4.7). Hanpumep, onst nepBoro kapmaHa:
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=(ET+F7)/2 .
Oﬂpeﬂe.ﬂMTb 4acCToOThbl. ,D,J'Iﬂ onpepeneHna 4acTtoT mj npume-

HUTb cTatucTudeckyto pyHkumo HACTOTA(). CuHTakeuc dpyHkumn:
YACTOTA(<Maccue_0aHHbix>;<Maccue_xapmaHo8>),
roe <Maccug_0aHHbIX> - 3TO MacCuB UMK CCbINKa HA MHOXECTBO AaH-
HbIX, ANS KOTOPbIX BbIYNCIATCSA YacToThl;
<Maccue_kapmaHO8> - 3TO MacCMB WNWN CCbINlkKa Ha MHOXECTBO
KapMaHOB, B KOTOpble rpynnupyloTCcs
3Ha4veHus aprymeHTa <Mac-
cus_0aHHbIX0>,

Mpwn BbINOMHEHMM AaHHOW paboTbl <Maccue_JdaHHbIX> - CCblfka
Ha silYeNKK, B KOTOPbIX PACMONOXEeHbl 3NeMeHTbl MCXOAHOW BbIGOpKM, a
<Maccue_kapmaH08> - CCbIflka Ha SYelKu, B KOTOPbIX PaCrofioXeHbl
3Ha4eHus npaebix rpaHnL kapmaHoB Ulj. BHMMaHue! Avelika ¢ rpaHu-
Lern nocrnegHero kapmaHa B <Maccug _KkapmMaHo8> He BKIo4aeTCs.

OyHkuma YACTOTA() oTHocuTcs K Knaccy (OYHKUUI MaccuBa.
lMoaTomy npu ee nporpaMMMpoBaHuM criegyeT cobnogate cregyoLuii
nopsaoK 4eNCTBUN:

1. Bblgenute Bce CMexHble f4elikn, B KOTOpbIx OyayT pacnono-
XXEHbl 3Ha4yeHnst 4acToT (B paccmatpuBaemMom npumepe - ot H7 go
H12 BKMNtOYMTENBHO).

2. B nepByld 13 BblAENEHHbIX <S4Yeek 3anucatb (YHKLMIO
YACTOTA(). Ana paccmaTpuBaemoro npumepa:

=YACTOTA(B2:B51;F7:F11).

3. 3aBeplwnTb NpPorpaMMmMpoBaHMe HaxaTvem kKoMOuHauuu Kna-
BULW <CtrI>+<Shift>+<Enter>.

BHumanue! KomOuHauma knasBuw  <Ctrl>+<Shift>+<Enter>
OOMKHa MPUMEHATLCA HEe3aBUCUMO OT TOro, Kak mnporpammupyeTcs
dyHkuna YACTOTA() - ¢ ncnonb3oBaHmeM Mactepa PyHKUun unu ¢
KnaBuaTypbl.

Mocne onpeneneHns YacToT criegyeT yboeauTbes, YTO NX Cymma
paBHa obbemy obpabaTbiBaemMon BelOOpkKU. B paccmaTtpuBaeMom npu-
Mepe NpoBepKa BbINOSHAETCS B s4uenke H13:

=CYMM(H7:H12).

PaccuuTtaTtb yacTtocTu. B kaxgon ns ayeek crtonbua 4yactocTtemn
pac4yeT BbinonHsaetca no cdopmyne (9). Hanpumep, AN NepBoro WH-
TepBana B paccmaTpuBaeMom npumepe (adverika 17):

=H7/$D$3.
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[lna npoBepkn NpaBWUIIbHOCTM pacyeTa 4YacTocTen Heobxooumo
ybeantbed, 4To Mx cymma paBHa 1. B paccmaTpvBaemom npumepe
npoBepKa BbINOfHEHA B syenke 113:

=CYMM(17:112).

Paccuutatbh HakonneHHble YacTocTu. HakonneHHas 4acTocTb
ONS NepBOro kapmaHa NpPUHMMaeTCa PaBHOW OTHOCUTENbBbHOW YacToTe B
3TOM kapmaHe. [Ina paccmaTpuBaemoro npumepa, B a4yeike J8 3anpo-
rpamMmMmpoBaHo:

=I7.

B kaxxgom u3 ocTtanbHbIX KapMaHOB HaKoMMeHHast 4YacToCTb On-
penensieTcsa CyMMMpPOBaHMEM HAKOMIEHHOW 4acToCTU U3 npeabiaylle-
ro KapmaHa 1 OTHOCUTENbHOW YacToThl B AaHHOM KapMaHe. Hanpumep,
OS5 BTOPOro KapMaHa B paccmaTtpvBaemMoM npumepe (syenka J9):

=J7+I8.

Ecnu pacyeTbl 3anporpammupoBaHbl BEPHO, HaKoMfeHHasi Yac-
TOCTb ANs NOCneaHero kapmaHa gormkHa ObiTe paBHa 1.

4.4.2.NMNocTpoeHne TeopeTnIeCKon KpMBOM U NpoBepkKa
HOPManbHOCTN BbIGOPOYHOro pacnpegeneHus

B npumepe Ha puc. 4.3 cooTBeTcTBylOWAA obnacte paboyero
nucTa HasBaHa «[locTpoeHne TeopeTnYeckUx KpmBbIX». 30echb paccyu-

TbIBAlOTCA HE TOJIbKO TeopeTnveckmne 4acTtoThbl rn.”- , HO TaKkKe TeopeTu-

YeckMe 4acTocT - Kak andpdepeHumansHbie f_ , Tak n kyMynaTuBHbie

T
FTj . B nocnencteue ij n FTj 6y,u,yT Mcnonb3oBaHbl Ana Fpad)l/l‘-IeCKO-
ro 0T06pa)KeHVIF| TeopeTn4eCcKoro pacnpegeneHna BepoATHOCTU aHa-
IM3npyemMoro napameTpa.

OcobBeHHOCTM pacyeToB MOSICHMM Af1s NEPBOro kKapmaHa:
lMapamemp S4velika ®opmyna dns pacdema e MS Excel

Z, K7 =(G7-$E$3)/$F$3
f(z,) L7 =1/KOPEHb(2*TIN())*EXP(-K7*K7/2)
m, M7 =$N$3*L7
X? N7 =(H7-M7)"2/M7
f; 07  =M7/$M$13
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TeopeTuyeckme KyMynsaTUBHbIE 4ACTOCTW pacCyUTLIBAOTCS Tak
e, Kak 1 BbIbopoyHble. [1ns nepBoro kapmMaHa (B siverike P7):
=07.

B kaxgom M3 ocTanbHbIX KapmMaHOB FTj = FTJ._1 + ij. Hanpw-
Mep, Ons BTOpOro kapmaHa (sverika P8):
=P7+08.

[ns npoBepkM rMnoTesbl 0 COOTBETCTBMU BbIGOPOYHOIO pacrnpe-
JeneHus HopManbHOMY 3aKoHy B sideiike N17 cyMMUpyoTCs X?:

=CYMM(N7:N15),
a B averike N19, ¢ nomowybto ctatuctndeckon dyHkumm XM20BP() on-

pefensieTcs TabnuMyHoe 3HauyeHue )(2[0( K —3] :
=XV120BP(1-N18:K3-3).
Mpu 3TOM ypoBEHb 3HAYMMOCTM O paccyUTbIBAeTCs Yepes [o-
BEPUTESIbHYIO BEposiTHOCTL P (O =1— P), 3HayeHne KOTOpOn BBO-

OUTCS € KnaBuaTypbl B s4enky N18.
BbiBOg OTHOCMTENBHO HOPMANbBHOCTW pacnpedeneHus reHepu-
pyeTcs B siuenke L20 ¢ nomoubto dyHkuum ECITA():

=ECNN(N17<N19;"PacnpegneneHue MOXHO cuuTaTb HOpManbHbIM";"PacnpepeneHue
Henb3s cYMTaTh HopManbHbLIM")

4.4.3.Co3paHue rpacpmyecknx otobpaxeHum BbI6OpPOYHOro
pacnpepeneHus ¢ npumeHeHnem MacTtepa Ouarpamm

MpenBaputenbHo cosgaetcs Tabnuua «[paduyeckoe oTobpa-
XeHue pacnpegeneHus» (B npumepe Ha puc. 4.3 - obnactb E14:125).
Psa sHadeHun x aHanuaupyemoro napametpa (a4yenku E18:E25)
dopmupyeTcst crnegylowmm obpasom. [lepBoe 3HayeHune (B s4elike
E18) meHblle BapuaHTbl MEPBOro kapmaHa Ha BENWYWMHY ANWHbI Kap-
MaHa:
=G7-M3.
MocnepHee 3HaveHue (B svenke E25) Gonblie BapuaHTbl Mo-
cnefHero kapMaHa Ha BenWYMHY AfMHbl KapMmaHa:
=G12+M3.
OcTanbHble 3Ha4YeHUs1 NPUHUMAKOTCSA PaBHbIMU 3HAYEHWUsIM Ba-
puaHT. Hanpumep, BTopoe 3Ha4veHue x (B suerike E19)
=G7,
a npepnocnegHee (B Aveinke E24)
=G12.
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3HaueHus nnoTtHocTn f(X) n dyHkuum F(X) BeIGOpOYHOro pacnpe-
OeneHuns 3aHocATCS B Tabnvuy MyTem CCbIfIKM Ha COOTBETCTBYHOLUUE
3HaveHusa fi n Fj ns tabnuupbl «BbibopoyHoe pacnpenenenune». Ha-
npumep, B syenkax F19 n G19 cooTBETCTBEHHO 3anMcaHo:
=17 n =J7.
3HauyeHnuns nnotHoctn fr(x) n dyHkumm FT(X) TeopeTuyeckoro
pacnpegeneHus 3aHocaTcs B Tabnuuy nyTem CCbIKM Ha COOTBETCT-
BytloLMe 3HaveHus fTj u FTj n3 tabnuupbl «NocTpoeHne TeopeTnyeckmnx
KpuBbIX». Hanpumep, B auenkax H19 u 119 cooTBETCTBEHHO 3anMcaHo:
=07 n =P7.
MnoTHOCTL pacnpedeneHns aHanuM3anpyemoro napametpa Ans
paccmaTtpmBaemMoro npumepa npeacrasneHa Ha puc. 4.4.

MMIOTHOCTb PACIPEOENEHUNA
f 045 TONWWHBI NMOJTOChI

040 f - [ s f
0,35 t-——""""""=""="-- /\ ””””””” —o—fr
0,30 -
0,25 A
0,20
0,15 A \
0104/ | | |y
0,05 - /o/
0,00 +—o0= E. O—

1,98 2,02 2,06 2,10 2,14 2,18 2,22 2,26

h, Mmm

Puc.4.4. nntocTtpaumsa NoTHOCTU pacnpeaeneHms
aHanuaupyemoro napameTpa:
f n fT — BbIBOpOYHas n TeopeTndeckas NNOTHOCTU

Wcnonb3yeTca anarpamma tuna «[ paduk-rucrorpamma» um3 ce-
MeNcTBa HecTaHAapTHbIX Auarpamm. BbibopodHoe pacnpegeneHue
oTobpaxeHo ructorpammon. Mmsa psaga — «f». MNoagnmuen no ocn X gns
Hero 3agaHbl CCbINkoM Ha sivenkn E18:E25, a 3Ha4YeHMs1 — CChbINKOW Ha
averikn F18:F25. TeopeTudeckoe pacnpegeneHve oTtobpaeHo cria-
XeHHoN nuHuen. Ums psiga — «fr». Moanmen no ocu X gns gaHHOro
psga Takke b6epytca u3 aueek E18:E25, HO 3HaueHuss — n3 duyeek
H18:H25.
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DyHKUMA pacnpefeneHusl aHanusanpyemoro napameTtpa ans
paccmaTpmMBaeMoro npuMMepa npegcraeneHa Ha pvc. 4.5. VicnonbsyeT-
cs gnarpamma tuna «Ipadumk» M3 cemencTea CTaHgapTHbBIX guarpamm.
BbibopoyHoe pacnpepgeneHne oTtobpaxeHo psaoM «F» B Buae noma-
Hon nuHuK. Moanucm no ocu X Anst HEro 3aJaHbl CChINIKOW Ha SYenkn
E18:E25, a 3Ha4yeHUsa — ccbinikor Ha a4venkn G18:G25. TeopeTuyeckoe
pacnpegeneHne otobpaxeHo psaaoM «FT» B BUAE CrNaXXeHHOW NUHUM.
Moanucn no ocn X Ana OdaHHOro psaa Takke bepytca m3 syeek
E18:E25, HO 3HauyeHnsa — 13 a4eek 118:125.

®YHKUNA PACTIPEOEJIEHNA
TOJWMHbBI NONOCHI

F1,0
0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1
0,0 T T T T T T !

1,98 2,02 2,06 2,10 2,14 2,18 222 2,26
h, Mmm

Puc. 4.5. UnntocTtpaumsa gyHKUMM pacnpegeneHuns
aHanuaupyemoro napameTtpa:
F v FT — BbIbOopoyHasa n TeopeTnyveckas yHKUNn

PesynbTathl, nonyyeHHble ¢ npumeHeHneM MacTtepa dunarpamm,
[OMMKHbI 6bITb OTPEAaKTUPOBaHbl NyTeM (PopMaTUPOBaHNS Pa3fUYHbIX
3NeMeHTOB Anarpammbl. B yacTHOCTU, MUHMManbHOE N MakCUMarnbHOe
3Ha4YeHWs, a TakkKe Lar LWkasnbl No KaX4OoW U3 ocen ycTaHaBnvMBaeTCs
dopmaTupoBaHnuemM COOTBETCTBYHOLLIEN OCMU.

4.4.5.AHanu3 pe3ynbTaToB OUEeHUBaHUA Bapuaumnum napameTtpa

Mpwv oLeHVBaHMK Bapuaumm napameTpa NpPeacTaBnsaloT NHTepec
OTBETHI Ha crieaytoLlMe Bonpochk:
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1. PacnpepeneHue kakoro napameTtpa 6bisio NOCTPOEHO?

2. MoXHO nu cuuTaTtb pacnpegesnieHMe aHanusupyemoro napa-
MeTpa HopMarnbHbIM?

3. Yemy paBHbl AONYCTUMbIE OTKITIOHEHUSA UCCreQyeMoro napa-
meTpa?

4. Yemy paBHbl rpaHuubl MOMns Aonycka uccregyemoro napa-
meTpa?

5. Yemy paBHbl bakTU4YeCcKMn M JONyCcTUMbIN pasbpoc uccre-
ayemoro napametpa?

6. Yto cnepyet u3 HabnogaemMoro COOTHOLLEHUSA A0MYCTUMOro
1 dakTudeckoro pasbpoca?

[na paccmoTpeHHOro npvMepa MOXHO caenaTtb crneaywolune
BbIBOAbI.

1.Mo FOCT 19904 lMpokaT nNMCTOBOW XxornogHokaTaHbli. CopTa-
MEHT. npegenbHble OTKMOHEHWA OfS JIMCTOBOW CTanwu TOMWMHOW 2,5

+ —
MM paBHbI 6h =0,1m 6h = 0,10 . Torga MMHMMarnbHOEe AOMNyCcTUMOE
3Ha4eHve [hmin] =2,5-0,10=2,4 MM 1 MaKkcMMarbHO AOMNYyCTUMOE 3Ha-

yeHune [hmax] =2,5+0,10=2,6 mMm.

3.0 KyMyNaTUBHOW KPUBOW MPOLIEHT rOOHOM MPOAYKUMM CO-
crasnseT 100 %.

4.5.KoHTpOonbHbIE BONPOCHI

1. TabnunyHoe NpeacTaBneHve BapmaumnoHHoro psaa. Beibo-
poYHOE oToBpaxkeHne NNOTHOCTU pacnpeneneHns

2. TabnuyHoe npeacTaBneHne BapuaunoHHoro psiaa. Beibo-
poyHoe oTobpaxeHne yHKLMKN pacnpeaeneHns

3. MNosicHuTe MeTOon MPOBEPKM HOPMArbHOCTU pacnpeneneHus

2
no kputepuio X .
4, MNpvmeHeHne BbIGOPOYHOrO pacnpeneneHus oss aHanmsa
KayecTBa npouecca

5. MNpumeHeHne BLIBOPOYHOrO pacnpeneneHns ans oueHKU Bbl-
Xof4a rogHon npogykumm

57
@®re0Y Br1O «MITY um. IN. Hocosa»,
© PymsiHues M.N., Pyqurckasi H.A. (2nasbl y4ebH020 nocobusi)



