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IMPAKTUYECKAS PABOTA

HEJIb PABOTBI — npuobpeTeHre KOMNETEHIUNA CTYJAEHTaMH MO IUIa-
HUPOBAHHUIO, OPTraHU3allid M TPOBEACHHUIO OJAHO(AKTOPHOTO SKCIIEPUMEHTA Ha
npuMepe ompeneiaeHus KodpQUIMEeHTa TPEHHUs] CEMSH MPOMAIIHBIX KYJIbTYpP O
MOBEPXHOCTH Pa3HBIX BUAOB, C MOCIEAYIOMIEH CTaTUCTUYECKOW 00pabOTKOM Mo-
JYYEHHBIX IKCTIEPUMEHTAIbHBIX JaHHBIX.

1. OBIIME ITOJIOKEHU S

Ecnu uccnenyercs BiusHue ogHOro (pakTopa Ha U3ydaeMblil 0OBEKT (0J1-
Ha HE3aBUCHMasl MEPEMEHHas), TO TaKOW 3KCIEPUMEHT HAa3bIBa€TCS 00HOQAK-
MOPHBIM.

MeToauky mIaHupOBaHUs, OpraHU3alMK U IPOBEIEHUS 0AHO()AKTOPHOTO
AKCIIEPUMEHTa PAacCMOTPUM Ha MpPHUMEPE OINpeAeseHUs] (PUKLIHOHHBIX CBOWCTB
CEMSIH MPOMAIIHBIX KYJIbTYp (B YaCTHOCTH, CEMSH KYKYpPY3bl).

B pesynbraTe nccnenoBaHusl onpenensercs Ko3PQUUUEHT CTaTUYeCKOro
Tperust f  CeMsiH (CEMsIH HECKONIBKHX BHJOB MPOMAIIHBIX KYJIbTYP: KyKypy3Bl,

ropoxa, MoACOJHEYHUKA U T.JI.) IO MOBEPXHOCTSM pa3HbIX BUJIOB (CTajb, IEPEBO,
MIOJIUMED).

3a OCHOBY JAHHOTO MCCJIEAOBAaHMS B35iTa CTaHAAPTHAsI METOAMKA OIpesie-
JeHUS K03 (UIIMEHTa TPSHUS TIOKOSI Ha YCTAHOBKE «HAKJIOHHAS TUIOCKOCTHY [1]:
ceMs MIOMEIIAI0T Ha 0a30BYIO0 MOBEPXHOCTh, YCTAHOBIICHHYIO TOPU30HTAIBHO, 3a-
TEM TUIABHO MEepeMenaloT 0a30BYI0 MOBEPXHOCTh BBEPX, U3MEHSS YTroJl HAKJIOHA
IUIOCKOCTU JI0 MOMEHTA Hadayia JIBIJKCHHsS] CEMEHHU. YTOJI HakJioHa 0a30BOM IO-

BEPXHOCTU (PUKCUPYETCS C TTOMOIIBIO yriioMepa (puc. 1) HakJIoHa.
s

<~ Mg siny

v
mg

[P an

Puc. 1. Cxema nist onpeneneHust Kodpuimenta TpeHHs TOKOSI CEMSTH

Cornacho puc. 1 [2], yros TpeHus okosi CEeMEHH, TTPH KOTOPOM CeMsI



HAYMHAET JBUTATHCS 1O HAKIIOHHOM TUIOCKOCTH, ONpeesieTcs mo hopmyre

0=90-r5s . (1)
Vros TpeHus Omp ONPEACIIAICS U3 YCIOBUS
Foe = Fup, 2)
T.C.
mg-cosy=N-f, =f, -mg-siny ; (3)
fem =ClQy (4)
170031
f., =190, ()
Torna cmamuueckuti ko3guyuenm mpenus onpenesieTcs mo popmyiie
fon =190 =ctgy, (6)

rac o - YT'OJI HAKJIOHA 0a3oBOM IMOBCPXHOCTH, I'pal.,
7/ - YIoJl MCXKYy BEPTHKAJIBIO U HAIIPABJICHUCM BEKTOPA CKOPOCTHU B MOMCHT

naJieHusi CeMsH (yroJi aJieHus CEMSIH), TPal.
Hunamuueckuii koa¢hgpuyuenm mpenus coctaniser [2]:

f =06..07f . (7)

INPUMEP. B kauecTBe MOCEBHOr0 Marepuaja HMCIOJb30BAINCH CEMEHA
KyKypy3bl cpeanecnenoro rudpuaa Kpacnogapckuit 382MB. DkcnepuMeHTab-
HBIM ITyTEeM B JIJAOOPATOPHBIX YCIOBUSX (PHUC. 2) ONMPEALNISIIOCH OHO U3 (PHUKIIH-
OHHBIX CBOMCTB KYKYPY3bl - KO3(Q(GUIUEHT TPEHUS CEMSIH 10 paboveil OBEpPXHO-
ctu T [2].

cm

B skcnepumenTe B kauecTBe paboueil MOBEPXHOCTH MPUMEHSJICS CEMSIIPO-
BOJ (TpyOKa KpYyTJIOTO CEUeHHs) M3 METaUIOIJIACTUKOBOIO MaTrepuana (Tpyoda
I'OCT P 52134-2003), k03¢ dUIIUEHT TPpEeHUS O KOTOPBIM I KYKYpY3bl OTCYT-
CTBYET B JINTEPATYPHBIX HCTOYHHKAX.

[TocnenoBaTenbHOCTD OnpeaeneHus KO3 PUIMEHTa TPEHUS CIIeTyIOoIas:

- ceMsi TOMEUIAl0T Ha BHYTPEHHIOI MOBEPXHOCTh TEJIECKOMUYECKON
TPyOKH 6, yCTaHOBJICHHYIO TOPU30HTAILHO;

- IUIAaBHO TiepeMenaroT 0a30BYI0 TMOBEPXHOCTh 5 BBEPX, U3MEHSA YyTroll
HaKJIOHA TUIOCKOCTH IO MOMEHTA Havalia ABM)KCHUS CEMEHH,

- ¢ momoIbp yriomepa 3 (cM. puc. 2) pukcupyercs yron § (cm. puc. 1)
HaKJIOHA 0a30BOM MOBEPXHOCTH.



Puc. 2. YcrpoiicTBo 1ist onpesiencHust koG GHuIMeHTa TPEHUs MOKost ceMsH [2]:
1- omopa ¢ peryMpoBOYHBIM BUHTOM; 2 — IITATUB; 3 — HEIIOABM)KHBIN CEKTOP YIrIIOMepa,;
4 — ykazaTelnb yriomepa; 5 — 6a30Basi HOBEPXHOCTb;
6 — Teneckonmueckas Tpyoka; 7/ — eMKOCTb C TIOYBOI

JlaHHBIN BUJ SKCIIEPUMEHTA IOCJI€ CHATUS MOKA3aHUM C YCTPOMCTBA TpeE-
Oyer mepecdera JJIsi ONMPEIETICHUS] UCKOMON BEIUYMHBI KOA(DPUIIMEHTA TPEeHUS
ITOKOSI.

KoaddurmeHnT TpeHus: nmokos onpenensics Ha OCHOBAaHUU CEPUHU OIBITOB
(7=50 1mIT.) C TPEXKPATHOU TOBTOPHOCTHIO.

Pe3ynbTaThl MOJYYEHHBIX 3KCIEPUMEHTAIbHBIM MyTEM JTaHHBIX MPEICTaB-
JICHBI B BHJIE CTATUCTUYECKOTO psija (Tadi. 1).

Ta6nuna 1
YucnoBble XapaKTEPUCTUKH YTiia TPEHUSI CEMSIH KYKYPY3bl O CEMSITTPOBO]I

Wurepsan, rpaj. 19,65- 20,45- 21,25- 22,05- 22,85- 23,65- 24,45-
20,45 21,25 22,05 22,85 23,65 24,45 25,25

Cepenuna
WHTEPBaJIa, TPaI. 20,05 20,85 21,65 2245 23,25 24,05 24,85
Yacrora, mT.

16 20 28 39 26 12 9

OrnbITHAs
BEPOSTHOCTh 0,107 0,133 0,187 0,260 0,173 0,080 0,060




Jlanee onpenensauch YUCIOBbIE XapaKTEPUCTUKHU CTATUCTUYECKOTO psaa;

- cpenHee 3HadeHMe yria TpeHus (O =22.24 rpan.);

- cpemHee KBajpaTHYecKoe oTkIoHeHue (0 =1,3 rpan.);

- xo>dpunment Bapuanuu (V =0,5).

Jlanee BeIOpasii TEOPETUUECKUN 3aKOH paCIpeIeleHUs yria TPEHHs ceMe-
HU KYKYpY3bl O THO CEMAINPOBOJA. Y CTAHOBJIEHO, YTO pacHpe/ie]i€HUue yria Tpe-
HUSI CEMEHHM KYKYpYy3bl O JTHO CEMSIPOBOJIa MOJYUHSIETCS 3aKOHY HOPMAaJIbHOTO
pacnpenenenus (3HP).

PaccuuTtanu BepxHUI U HUKHUI YpPOBHHM BapbUPOBAHUSI CPEHErO 3Haye-

HUSA (507 =21,88; 55 = 22,6) c yuetoMm kputepust CThIOZCHTA MPHU TOBEPUTEIHHOM
BepostTHocTH o =0,95, TabnuuHoe 3HaueHne kotoporo mpu o =0,95 coctamiseT
t =1,956.

B pesynbraTte 00pabOTKM SKCHEPUMEHTATBHBIX JaHHBIX YCTaHOBIICHO,
YTO CPEIHUN yroill TPEHHS CEMSIH KyKypy3bl IO CEMSIPOBOIY COCTaBIISCT
S =22014'£21",

[Toctpoena rucrorpamma, auddepeHnranbHas U HUHTErpaibHAsi KPUBBIE
pacrpeneicHusl 3HAYCHWA Yrila TPEHUS CEeMSH KYKypy3bl O JIHO CEMSIIPOBOA

(pucyHok 3).
TP

F(5)

14
09 -
08 -
0,7
0,6 -
05 -
04 -
0,3 -
02 -
01 4

0

19.65 20,45 21,5 22,05 22,85 23,65 24,45 25,25 zpao

Puc. 3. T'ucrorpamma, nuddepeHianbias 1 HHTErpalibHasi KPUBbIE paciipeaesieHuUs
3HAYEHUH yriia TPEeHUsl CEMSH KyKypYy3bl O IHO CEMSIIPOBO/IA

Ha ocHOBaHMM TIOJYYEHHOTO CPEAHETO 3HAYEHUS yIja TPCHHS
(6 =22°14'+21") onpenennm craTuaeckuii KO3GGUUMEHT TPEHHS CEMEHH O Ce-
msanposox 1o dopmyne (6), xoropsiii cocrasun f,, =0,36. [uHamMuueckuii Ko-
b PUIMEHT TpEeHUs ABUKEHUS CEMSH O MMOBEPXHOCTh CEMSIIPOBOIA OMPEIACIUIH
o popmyie (7),aro cocrasuio f,=0,25.



2. METOAUKA OJHOPAKTOPHOTI'O OKCIIEPUMEHTA
IO ONPEJAEJEHUIO KOOPPUIIUMEHTA TPEHUA CEMSAH

Heab 3xcnepuMeHTa — ompesesneHne Kod(h(UIMEHTOB TPEHHUS CEMSH
MPOMAIIHBIX KYJIbTYp (CTaTUYECKOTO M JTUHAMHYECKOT0) O MOBEPXHOCTH Pa3HbIX
BUJIOB, C TIOCTIEAYIOIIEH CTATUCTUYECKOM 00pabOTKON MOTYYEHHBIX 3KCIIEPUMEH-
TaJIbHBIX JaHHBIX.

2.1 O0opynoBanue u NpuOOPHI AJIs1 NPOBEACHUA UCCIACAOBAHUM

[TpuHLMI paOOTHI IPEACTABICHHOTO Ha PUC. 2 YCTPONUCTBA 3aKJIIOYAETCS B
YCTAaHOBKE CEMEHM Ha MCCIIETYEMYIO TIOBEPXHOCTD € MOCIEAYIOIHUM U3MEHEHUEM
yrja HaKJIOHA IUIOCKOCTH JI0 MOMEHTa Hadaja JBHKEHUS CEMEHU. YTOJI HaKJIOHa
pabouyero crtona (pukcupyercs ¢ momolulpio yriomepa. K Hemocratkam JaHHOTO
YCTPOMCTBA OTHOCUTCS YEJIOBEUECKHU (PAaKTOp, B YACTHOCTU 0OECIIEUEHUE IJIaB-
HOCTM M3MEHEHHs YyIJla HaKJIIOHa 0a30BOM IMOBEPXHOCTH U CHATHE MOKa3aHWI
HEIMOCPEJICTBEHHO C U3MEPUTEIBHOTO MpUdopa.

Ha puc. 4 npeacraBieHa (pyHKIIMOHAJIbHAS CX€Ma YCTPOMCTBA, UCKIOYa-
IOILETO BBINIEYKa3aHHbIE HEIOCTATKH M aBTOMATHYECKU OIPEACIIAIONIEr0 yro
HaKJIOHA paboyell MOBEPXHOCTU M KOA(P(UIMEHT TPEHUsI CEMSH O pabouylo IOo-
BEPXHOCTb.

bnok ynpaeneHus
N MOHUTOPUHIa

«ba3oBas NOBEPXHOCTb»
[aTiuK aBsKeHus

MMnynec asuxenns
MUWUKPOKOHTpONNEP ®O6pa3eu

obpaszya
Larosbin
ABUraTtenb
NMnynec ﬂpansep Mmnynse
war/Hanpasnexsue Wwaroeoro WMHTEPNPETUPOBAHHBIN
P aAgurarens PApETUPO

Puc. 4. ®yHkumoHanbHas cXemMa yCTPONCTBA, OIPEEISIIOIIETO
KO3 PUIMEHT TPEHHsI CEMSH 0 paboUuyr0 TOBEPXHOCTh



YcTpoiicTBO AN aBTOMATH3UPOBAHHOTO oOmpesaesieHuss kod(hduineHTos
TpeHHsI ceMsH (pHC. 5) ¢ MIaroBbIM JBUTATENIEM U TMOBOPOTHBIM MEXaHHU3MOM
(Ha pHCyHKE HE MOKa3aHbl) MO3BOJIAET MPOBOJIUTH MCCIEAOBAHUS B PA3TUYHBIX
BapHaHTax MyTeM CMEHbI pPa0OUMX MOBEPXHOCTEH pa3HbIX BUIOB (METaI U 3 BU-
71a IOJTMMEPHBIX COCIMHEHUI) U Pa3IMYHBIX TUIIOB CEMEHHOTO MaTepuaia (ceme-
Ha KyKypYy3bl, TOJICOJIHEYHHKA, COPTO U TOPOXa).

Puc. 5. YeTpoiicTBo 11 aBTOMaTH3UPOBAHHOTO ONPEACTICHUS
Kod(ppurmeHToB TpeHus cemsH: 1 — pabouuii cToi; 2 — uccaeayeMas oBepXHOCTh;
3 — maT4yuK ABMOKEHUS; 4 — OJIOK yIpaBiIeHUS U MOHUTOPUHTA C MHIUKAIMOHHON MaHEeIbIo;
5 — ceMs uccieyeMol IpOoNalHoi KyJbTyphbl

«+» «=-»

Puc. 6. biok ynpaBieHus 1 MOHUTOPHUHTA C MHANKAIIMOHHOHN TTaHEJIbIO
s ycraHoBKHM pabodelt moBepxXHOCTH cTojia 1 ycrporicTBa Ha «0» (T.e. B
TOPU30HTAJILHOE ITOJIOKEHHE) HCIIOIb3YeTCsl KapMaHHBIN ypoBeHb (puc. 7).
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Puc. 7. Kapmannblii ypoBEeHb
2.2. MeTomma MPOBECACHUS IKCIIEPUMEHTA

MeTtoauka mpoBeeHHs SKCIIEPUMEHTA 10 OTIPEICTCHHUIO YTJIa TPEHUS Ce-
MSIH:

1) BbIcTaBUTH padoumii cton 1 (puc. 5) mapamieTbHO OCHOBAHHIO IIPH T10-
MOIIU YpOBHs (puc. 6), i 3TOr0 YPOBEHb MOJOXUTH HA pabO4uil CTOJ U KHOII-
KaMH «1» WIH «-» BBICTABUTH MOJIOKEHHUE Ha «0»;

2) 3aKpenuTh UCCIIeIYEMYIO MOBEPXHOCTh 2 Ha pabouem croiie 1 (puc. 5);

3) yCTaHOBHUTbH Ha MOBEPXHOCTH 2 MCCACIyeMblil MaTepuain 5 (puc. 5);

4) BKJIIOYUTH YCTPOWCTBO JJIi aBTOMATH3HMPOBAHHOTO OMpPEACICHHUS KO-
s urneHToB TpeHus ceMsH B ceTh 220 B;

5) wuccnenyemblii Matepuan 5 (cems MPOMAIIHON KyJbTYPbl) MOMECTHTh
HEITOCPEICTBEHHO TIepe TaTIYMKOM 3 U yOeIUThCS B TOM, YTO JATYMK 3a(UKCH-
poBas cems (JIOJDKHBI «TOPeTh» 2 3eJEHBIX CBETOANO1a). ECii MHIUKAIUs OTCYT-
CTBYET, TO OTPETYJIMPOBATH UYBCTBUTEIHHOCTH MOBOPOTOM BHHTA Ha JAaTUHKE
ABYKEeHHS 3 (CM. pHC. 6);

6) Haxath KHONKY «Ilyck» Ha OJloKe ympaBiacHHS W MOHUTOpHHTra («Se-
lect» Ha puc. 6);

7) cuuTaTh MOKA3aHUs C WHAWKAIMOHHON MaHeu (puc. 6): yroy moBopo-
Ta A, IpU KOTOPOM HCCeayeMoe ceMsi Hadano aBmwkeHue (a=22,39 — npumep
Ha puc. 6); crarndyeckuii KO3QGUIMEHT TpeHHs (KOIDOUIIMEHT TPEHUS TOKOS),
paBHBIA TaHTEHCYy yIia I[OBOpOTa, — Ha aucmiuee obosmauen 10=0,41, T.e.

0,41 — 510 U ecTh 3Hauenue f,, .

[To mpuBeAEHHOW BBIILIE METOJIMKE MPOBECTH CEPUIO IKCIIEPUMEHTOB IO
onpeneseHuo KodhguimenTa TpeHus mokos 1mo 50 3HaueHui ¢ TPEXKpPaTHOM I10-
BropHOCcThIO (M=3). Bee 150 3HaueHuit 3anucarh B TAOJUITY PE3YIbTATOB MPOBE-

JIEHHBIX SKCIIEPUMEHTOB (Talu. 2). s mpocTOTHl pacueToB 0003HaunuM f,,, de-

pe3 X,.



Ta0muma 2

9KCHepI/IM€HTaHBHBIe JaHHBIC

3HaveHust K03()PUIUESHTOB Cpennee 3HaueHue Kod(hurm-
TPEHHS TIOKOSI CEMSTH 0 pabodyro €HTOB TPEHHUS TIOKOS CEMSH O
Tun Tun IIOBEPXHOCTB MO CEPHSM pabouyo MOBEPXHOCT,
MIOBEPXHOCTH ceMeHn T —
skcniepumentoB ( T, ) X,
m=1 m=2 m=3
1 2 3 4 5 6
xl xl xl 1
X, X, X, X,
K50 Xso K50 K50

Cpennee 3HaueHne K03((HUIUEHTOB TPEHUS TIOKOSI CEMSIH O pabouyro mo-

BEPXHOCTb ONpeaessieTcs no Gopmyie

2%
B ®)

2.3. O0pa6oTKa IKCNEPUMEHTAJIbHBIX TaHHbIX.
ITocTpoeHHe CTATUCTHYECKOTO PSAAA

Cpennee 3HaueHHe KO3(P(PULUHUEHTOB TPEHHS TMOKOS CEMSIH O padovyro
noBepxHOCTh (50 3HaueHMI U3 TabI1. 2, cTo0el] 6) IPOPAaHKUPOBATH K COCTABUTH
BApUAIMOHHBIA Pl DKCIMEPUMEHTANBHBIX CPEIHUX 3HaYeHUU KOod(PHUIIMEHTOB
TPEHUS MIOKOSI CEMsIH 0 Pab0uyro MOBEpXHOCTH (Tabm. 3) [4].

Tadmuma 3

CBojiHast BEIOMOCTH (BapUAIIMOHHBIN PsAl) CPETHUX 3HaUYECHUN KOA(DPUITMEHTOB
TPEHUS IMOKOSI CEMSIH 0 Pab0ouyI0 MOBEPXHOCTh

=

10




KonruectBo uHTEpBAIOB onpeiesiseM o Gpopmyre
n=++N,

roe 1=+ 50=71 , IPUHIMAaeM 8 MHTEpPBaJoB.

[TpOTSKEHHOCTD KaKI0T0 MHTEPBAJIA ONPEEsieM o popMyIie:

roe x,,, U X

min

meTpa (cM. Tadi. 3).
CTpouM CTaTUCTHYCCKUH DS B BHJAE TaOJHUIBI C 5-10 CTpOKamMH U 9-t0

cronbiamu (Tabm. 4).

A — xmax B xmin

n

(8)

©)

— COOTBETCTBEHHO HauOOJIbIIICe W HAaUMEHbBIIICE 3HAUCHUS Imapa-

Hauano IICPBOI'0 HMHTCPBAJIa, WJIKM HA4YAJIO pAaCCCHUBAHUA OIIPCACILACM IIO

bopmyiie

C=rx,

-0,54,

(10)

r1€ X,— 3HaueHUE IapameTpa B MEpBOM Touke HHGPOpMALMK (HAMMEHBIIEE

3Ha4YeHHUEe B Ta0I. 3).

Tabmuma 4
Cratuctrueckuid psij [4]
Mnrepsan , c; |c+a[c+24] o ] ] ] :
C+A4 |C+24]| ....... C+7A4

Cepennna unTepBana x_

Yacrora m,

OmnbITHas BEPOATHOCTD P,

Hakomennas onpiTHas

n
BEPOSATHOCTh Z P

i=1




Bropas cTpoka cTaTMCTHYECKOro psiAa MNpEeACTaBiseT coOOM cepeluHy
Ka)XJI0r0 MHTEpBaja.

TpeTbst cTpoKa MOKA3bIBAET 4aCTOTY /7, TO €CTh CKOJILKO 3HAYEHUI Bapu-

AIIMOHHOTO Psijia MOMAIAeT B KaXIblii nHTepBa (Tadm. 3).

Ecnu okaxkeTcs, 4To mocienHee OAHO WM HECKOJIbKO 3HAaYeHMH H3HOCa
(Toyex MH(pOpPMAIMK) BBIXOAAT 3a MpeAesbl MOCIEAHET0 WHTEpBalia, TO HYXHO
1160 100aBUTH €lle OJUH UHTEepBaJ, JHOO YBETUYHUTH MPOTSHKEHHOCTh HHTEPBA-
na(A).

3HaueHUE ONBITHBIX BEPOATHOCTEN (WJIM YaCTOCTEN) B KayKJOM MHTEpBaJIe
(ueTBepTas CTpOKa CTATUCTHUUECKOIO Psijia) OMpenestoT o Gopmye

m.
P =—, (11)
N
rae M, — ombITHAas 4YactoTa B I-M mHTepBajie; N — KOJIMYECTBO WH(pOpMAIAU

N =50).
3Ha4YeHMS HAKOTUICHHBIX OIBITHBIX BEPOATHOCTEHN (MOCIEAHSS CTPOKA psi-
7a) ONPEIEIIAIOTCS CYMMUPOBAHUEM BEPOSTHOCTEN IO HHTEPBAJIAM:

n n mi_i:l_
2 P=2 NN (12)

CyMMma yactor Zmi 10 BCEM MHTEpBaJaM J0JbkHA ObITh paBHa N, a cymma

HAKOIIJICHHBIX ONBITHBIX BEPOSTHOCTEU Z P =1.0.

2.4. OnpeaeneHne MAaTeEMATHYECKUX XaPAKTEPUCTHK CTATHCTHYECKOTO psijia

Cpennee 3nadeHue KodhGUIMEHTa TPEHUSI CEMSH O pad04yI0 MOBEPXHOCTD
ompeneseM o GpopmyJie:

X=Y%, P, (13)
1

rae X, ;— 3HaueHHe Ko3(pduuueHTa TpeHHs B cepeIrHe i-ro HHTepBaia (cepenuHa

I-ro MHTEpBAJIa);
P. — ombITHAs BEPOSATHOCTD B i-M UHTEPBAJIE.
CpezaHee KBaIpaTHUECKOE OTKIIOHEHHUE:

o= \/Z(x -X)-p,. (14)

Koaddurment Bapuarmm:

v=-2_ (15)



2.5. lIpoBepka nHopManuy HA HAJINYHME BHINAAAIOIIHUX TOYEK

HNudopmarnius o 3HaueHUAX KOIPPUIIMECHTOB TPEHHS CEMSIH 0 pabouylo Io-
BEPXHOCTbh, MOJYYCHHAs] B MPOIECCE IKCIEPUMEHTOB, MOXKET COJIEP)KaTh OIIH-
O04YHbIE TOYKH, HE COOTBETCTBYIOIIUE 3aKOHY pacHpesesieHus Cly4JailHON Besu-
YHHBI.

[IpoBepky uHMOpMAIMK HA HATTMYWE BBIMAAAIONINX TOYEK OCYIIECTBISIOT
o dhopmyiie

A, =" (16)

IJ1€ X, U X, , — CME&XHbIE (COCEIHHE) TOUKH B CBOJIHOM BEJOMOCTH HH(OpMaLIUU.

}\4 on OHPCIACIHICTCA Ul HAUMCHBLICTO 3HAYCHUSA KOB(b(l)I/IIII/IeHTOB n I

HarOOJIBIIIEr0 3HAaYeHUS K03(DPUIIMEHTOB TpeHHs ceMsH (cM. Ta0. 3).
[lony4yeHHbIE 3HAYEHUS Ao, CPABHUBAIOT C TAOJUYHBIMU 3HAYCHUSIMU
kputepus Mpsuna (Tab:.1 npuioxeHus).

Ecau Aop<A., TO HHPOpMALKSA JOCTOBEPHA, €CIIH KE Aor>Ar, TO TAKUE TOUKH
BBITIAJAIOT’, TO €CTh JOJOKHBI OBITh HMCKIIOYEHBI W3 HWHOOPMAIMH Kak
HEJIOCTOBEPHBIC M MEPECUYNTAHBI ¢ Hadaya M0 TOMY K€ aJlTOPUTMY, HO C YIETOM
KOPPEKTUPOBAHHOT'O KOJUYECTBA MHGOPMALIHH.

(13

2.6. BbIOOp TeopeTHYeCKOr0 3aKOHA pacipe/ieeHnsi H3HOCOB

3aMEHa ONBITHOTO 3aKOHA pPAaCHpENETCHUs TEOPETUYECKH Ha3bIBACTCS
CIJIAKMBAHUEM  WJM  BBIpABHUBAaHMEM  CTAaTUCTUYECKONW  WHGOpMAIIUH.
Teopernyeckuii 3aK0OH TPUMEHUM KaK K TMOJIHOW COBOKYMHOCTH, TaK M K JIFOOOM
YaCTHOM COBOKYITHOCTH CEMSIH JaHHOrO BHJAa M JAaHHOTO TuIa padoyux
ITOBEPXHOCTEM.

B OCHOBHOM B KayeCTBE TEOPETUYECKOTO UCIOJIB3YIOT 3aKOH HOPMAJILHOTO
pacnpenenenus (3HP) u 3akon pacnipenenenus BeiiOymna (3PB).

[IpenBapuTenbHbIi  BBIOOP TEOPETHUECKOTO 3aKOHA pacIpeeIeHHs
M3HOCOB OCYILECTBIISIETCS MO BeanyuHe Koddduuuenta Bapuauuu V. Ecioum
V<0,3, To pacnpeneneHue MOAYUHSETCS 3aKOHY HOPMAJIbHOTO paclpeaesieHus
(BHP), eciu V>0,5, To 3akony pacnpenenenns BetiOymnna (3PB). Ecnu V nexur B
untepBaiie ot 0,3 10 0,5, To BEIOMpAETCst TOT 3aKOH, KOTOPBIH JIyUIlle COBIAIAET C
onbITHOM uH(popmareii. TOYHOCTh COBHAACHUS OLICHUBAETCS IO KPUTEPHIO
COTJIaCHs.

3HaueHNE UHTETPATIbHON (QYyHKIIUN F()?Ki) 3HP B koHIIe i-r0 MHTEpBaa
ompenensiercs mo Gopmyie
x —X
F(x,)=FR| ===, (17)
o

rne Fy — ueHTpupoBanHas uHTErpaibHas QyHKIuUs (Tab. 2 MPUIT0KEHHS).
Omuako npu F,(-X)=1-F(+X).

3navyenne naTerpanbHoi Gpynkun F(x ) 3PB B koHIe i-TrO nHTEpBana
onpenensiercs no Gopmyiie



x.—C
T ]
a
rie F; — TabynupoBaHHOE 3HAYEHUE HHTETPAIbHON (YHKIINH;
C — caBur Havana paccenBanus (onpenesercs mo Gopmysie (10));
a — mapametp 3PB, onpenensiercs o popmyie
X-C
K k)

B

a =

rae Keé — ko dunuent 3PB.

[Tapametp b u xo3dpdurnuent KB onpenensem mo Tabdna. 3 MpHIOKEHUS B

3aBUCUMOCTH OT KO3(PUIIMEeHTa BapHALIIH.

TabynupoBaHHOe 3HaUE€HHE UHTETpaibHON (yHKUMM F; TpuHUMaeTcs Mo

X,
TabJ1. 4 MPUIIOKEHHUS B 3aBUCHUMOCTH OT ——— u napametpa b. Ecnu 3HaueHus

a

xki v
b m ——— He TOYHO COBNAAAOT C MaHHBIMH Tabmuimbl, To F.( X ) ciemxyer

a
ONIPENEIIATh HHTEPIIOIIUPOBAHUEM.
AnamornyHo  ompenenstor  F(X, )Juis  OCTanbHBIX ~ HHTEPBAJIOB,

MOJTyYEHHbIC 3HAUEHUSI 3aIIMChIBAIOT B Ta0I. D.

TabOmuma 5

Bri0op TeopeTnueckoro 3akoHa pacnpeaesieHus: KodphuireHTa TpeHus

WuTepBan

Konen unteppana X

Yacrora m;

OnbiTHas BEPOATHOCTH P,

HaxomnneHnnas onpITHas

n
BEPOSITHOCTb Z P

i=1

3HP X - X

3PB

OkoHYaTeNbHBIA BHIOOP TEOPETUUYECKOTO 3aKOHA pacrpeaesieHus Kodpu-
[UEHTOB TEPHU TIOKOSI CEMSIH O TIOBEPXHOCTH BBIMOIHSIIOT C TOMOIIBIO KPUTEPHS

) 2 9
coracus. Yamie Bcero ucnonb3yrot kpurepuid [Tupcona (y°) u xpurepuit Kos-



moropoBa (A). Ilo BenuuuHe KpuTEpHsi corjacusi MOKHO ONPENETUTh BEPOSIT-
HOCTb COBIIQJICHUSA OIBITHBIX U TEOPETHUYECKUX 3aKOHOB M HA 3TOM OCHOBAHUU
MPUHATh WKW OTOPOCUTH BBIOPAHHBIA TCOPETUYECCKUN 3aKOH paCHpenesiCHUs |
000CHOBaHHO BBIOpPAaTh OJIMH TEOPETUYECKUI 3aKOH U3 JBYX UM HECKOIBKHUX.
[IpaBUIBHOCTH BBIOOpPA 3aKOHA pacCHpeneNieHUs OMNPENEIUM C IMOMOIIbIO
Kkpurepus cornacus Konmoroposa.
Kpurepwuii cornacus Konmoroposa onpenensitor 1mo hopmysie

A =D VN (20)
rae D,.,,— MakcuMmaiabHasi abCOJIOTHAS PA3HOCTh MEXIY HAaKOIUIEHHOM OINBITHOM

BepOHTHOCTBIO U TeOpeTI/IIIeCKOﬁ HHTGFpaHBHOﬁ q)YHKIII/Ieﬁ, TO €CThb.

n

ZR—F@j- (21)
1

Pa3Huiy Mexny ONBITHBIM U TEOPETUYECKUM 3HAYECHUAMH (PYHKIUN ONPENEISIOT

D,. = max

JUTSL KQX10T0 UHTEpBaja U 3aHOCST B Ta0II. 9.
[To T1abn. S5 nOpuinoXeHUsT HAXOJUM  BEPOSATHOCTh  COBIAJCHUS
TEOPETUUECKOI0 3aKOHA C OIBITHBIM PacCIpeICICHUEM.

Hns 3HP P( )Z ; 11 3PB P( ):

Kputndaeckoit BeposTHOCTBIO coBnaaeHus npunaro cuutath P =0001.
Ecim P<0,001, To BbIOpaHHBIN I BBIPABHUBAHHS OMBITHONH BEPOSTHOCTH
TEOPETUYECKHUM 3aKOH PaCHpeeeHUs CIEeyeT CUNTATh HEAECHCTBUTEIbHBIM.

CrnenoBatenibHO, BBIOMpAaEM TEOPETUYECKUM 3aKOH paclpeiesieHus, Yy
KOTOPOTO BEPOSITHOCTH OOJIBIIIE.

2.7. Onpeaesnenye 10BepPUTEIbHBIX TPAHMI] PACCEMBAHUS CPEAHEr0
3HaYeHHus KOIQPUIMEHTA TPEHUS NIOKOS CeMSIH 0 IOBEPXHOCTh

NuTepBas, B KOTOPOM NPU 33JaHHOW JOBEPUTEIIBHOW BEPOSTHOCTH O
nonagatoT 100% cimydaeB oT N, Ha3pIBaeTCSl JOBEPUTEIBHBIM HHTEPBAJIOM.

['panuibl, B KOTOPBIX MOXET Ko0JIEOAThCsl CpelHee 3HadeHue (WiH
OJIMHOYHOE) TIOKa3aTesis, Ha3bIBAIOTCS HIDKHEH W BEpXHEU TOBEPUTEIbHBIMU
rpaHULIAMU.

dns 3HP HwxHAS [OOBepUTENbHAS TpaHMIA PACCEMBAHUS CPEIHETO
3Ha4YeHUs1 Kod(DPUIMEeHTa TPeHUs TIOKOS CEMSH O I[IOBEPXHOCTh TIPH
JIOBEPUTEIILHOU BEPOSITHOCTH X

X" =X - (22)

t 2
am’



rae t, — koapduuuent CTbroeHTa, KOTOPBIN onpenensercs Tada. 6 npunokeHus

B 3aBUCUMOCTH OT N U BBIOpaHHOM TOBEPUTEIILHON BEPOSATHOCTH X .
BepxHsst noBepuTelbHas TpaHHUIA pPACCEUBAHUS CPEIHEro 3HA4YEHUs
KO3 PUIIMEHTA TPEHUS CEMSH O TIOBEPXHOCTh MPU JTOBEPUTEIBLHOU BEPOATHOCTH
a:
S5 = o
B —_—
Xa —X+taﬁ. (23)
[Tpu 3axone pacnpenenenus Beiibyma:
- HIDOKHSIS IOBEPUTEIbHAS TPaHHUIla CPEHET0 3HaUeHUs KoddduimeHTa
TPEHUS CEMSIH O MIOBEPXHOCTD:

)?;z()_(—c)z/r3+c : (24)
- BEpXHsIA JOBEPUTENIbHAS TPaHULA CPETHETO 3HAUCHHS KO3 (ULIUEeHTa
TpeHI/IH CCMAH O HOBCpXHOCTB

X:=(X-C)yr, +C, (25)
rae I,r, — xo3dduuuentsl pacnpeneneHus BeliOymia (mpuHuMaroTcs MO

TabJ1. 6 MPUIIOKEHUS B 3aBUCUMOCTH OT BEJIMYMHBI JIOBEPUTEILHONW BEPOSTHO-
cTH ¥ yrcia HadmoaeHui N).
OmnpeneneHrne OTHOCUTEILHOMN OMMOKH pacdyéTa XapaKTePUCTHUK U3HOCA:

o o
e =X =X 100, (26)

a

TouHOCTH pacu€ToB cuuTaeTCs BIOJIHE JOCTaTOUHOM, ecinn &, < 20%.

2.8. I'paduyeckoe mocTpoeHHe ONMBITHOTO pacipe/ie/ieHUs
KO3((PUIIHEHTA TPEHUS MMOKOSI CEMSIH 0 IOBEPXHOCTh

[locTpoeHne rucTorpaMMbl OCYIIECTBISECTCS  CHEAYIOIUMM  00pa3oMm
(cMm. puc. 3).

[Io ocum abcuucc OTKIAABIBAIOT MHTEPBAIBI B COOTBETCTBUHM  CO
CTaTUCTUYECKUM PSJIOM, a TI0 OCH OPJUHAT — OMNBITHYIO BEPOSTHOCTh B Ha4aje 1
KOHIIE KaXA0ro mHTepBaja. CoeAMHUB B KaKIOM WHTEPBAJE TOYKH, MOJIy4aEeM
NpAMOYTOJIbHUK. B pe3yibraTre noiiyyaercss CTYNEeHYaTbli MHOTOYIOJIbHUK —
ructorpamma. llnomanps Kaxaoro MpsMOYroJbHHUKAa B MPOIEHTaX OT OOIIei
IJTOLIAIA TUCTOTPAMMBI UJIW JOJISAX €IUHULBI ONPENEISAET ONBITHYIO BEPOSATHOCTD
WJIM KOJIMYECTBO CEMSH, Y KOTOPhIX KOA(D(DHUIIMEHT TPEHHS MOKOSI O TTOBEPXHOCTh
HAaXOJUTCS B TAHHOM MHTEPBAJIE.

Toukn KpUBOW HAKOIUICHHBIX OIBITHBIX BEPOATHOCTEH O0Opa3yroTCs
nepeceyeHreM aOCITUCChl, paBHOM KOHIY JAaHHOTO WHTEpBajia, W OPAUHATHI,
paBHOI CyMME BEpOSITHOCTEH MPEAbIIYIINX HHTEPBAIOB (puc. 3).

['ucrorpamMma M TMONMIOH SIBISIOTCA U PepeHlnanbHbIMU, a KpuUBas
HAKOIUICHHBIX OIBITHBIX BEPOATHOCTEM — HMHTErPAJBHBIMH CTAaTHCTUYECKUMU
(OTIBITHBIMM ) 3aKOHAMU pACTIPEETICHUS CIIy4ailHOM BEIMYUHBI.



2.9. UnpuBuayaabHoOe 3a]aHue

YueOHas rpyrmna pasaenserca Ha yeTbipe noarpynmnsl. Kaxnas moarpymnma
MOJIy4aeT UHAUBUIYAJIbHBIA CEMEHHOW MaTepyal U TUI padoyell MOBEPXHOCTU U
MIPOBOJIUT UCCIIEIOBAHUE COTJIACHO METOJUKE MPOBEACHUS SKCIEPUMEHTA, MPEI-
CTaBJICHHOM B pazzene 2.2.

[TosryueHHBIE B X0/l SKCIEPUMEHTOB JaHHbBIE 3aHOCSTCS B Ta0JI. 2 C yKa3a-
HUEM THUIa CEMEHM M THIIa IOBEpXHOCTH. Jlasee rpynmna ocyiiecTBiseT 00padboT-
Ky JKCHEPUMEHTAIBHBIX JAHHBIX COIJIACHO METOJMKE, M3JI0KEHHOM B paslernax
2.3-2.8.

[Tocne 0OpabOTKK pe3yabTaTOB SKCHEPUMEHTOB MAaruCTPAHThI 3aMOJIHSAIOT
UTOTOBYIO TabuIly (Tad. 6).

Tabnuma 6
Hrorosas Tabiauna k03p(HUIHUEHTOB TPEHUS PA3ITUYHBIX CEMSH
O pa3JIMYHbIEC BUIbI pa0OYHX MTOBEPXHOCTEN

Tumn cemenu

Bun paboueii mosepx-
HOCTH

Cpennee 3HaueHHE KO-
s durmenTa TpeHus
CeMsH 0 pabouyo 1mo-
BEpXHOCTh. CTaTnye-
ckuii ko puureHt
tperns, f =X

Cpennee 3HaYeHUE KO-
s durmenTa TpeHus
ceMsiH 0 pabouy:o 1mo-
BEpXHOCTb. JluHamuye-
CKUii koA puLreHT

TpeHwus, fa =06 fcm

[TomyueHnHbie B XOA€ SKCIEpUMEHTa 3HAYCHHS, MPUBEACHHBIE B Tabm. 6,
MarucTpaHTbl aHAIU3UPYIOT U JIEJIAIOT BBIBOJBI O (DPUKIIMOHHBIX CBOWCTBAaX pas-
JUYHBIX BUJOB MPOMANIHBIX KYJIbTYP O Pa3IMyHbIe BUIbI pa00YUX MOBEPXHOCTEH.
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HPUJIOKEHHUE

Ta6auma 1
Koaddunment UpBuna A,
[ToBroproCTh HHOpManuu N 10 20 30 50 100 400
A+ mipu 0.=0,95 1,5 1,3 1,2 1,1 1,0 0,9
A mpu 0.=0,99 2,0 1,8 1,7 1,6 15 1,3
Tabmuia 2

Wurerpanshas yHkius (GyHKIUsS pacnpeiesIeHus) 3aKOHa

HOPMaJIBHOTO PacpeIeIeHus FO(H a4 ]

o

" kia_ h 0 1 2 3 4 5 6 7 8 9
0,0 050 | 50 | 51 | 51 | 52 | 52 | 52 | 53 | 53 | 54
0.1 054 | 54 | 55 | 55 | 56 | 56 | 56 | 57 | 57 | 58
0,2 058 | 58 | 59 | 59 | 60 | 60 | 60 | 61 | 61 | 61
03 062 | 62 | 63 | 63 | 63 | 64 | 64 | 64 | 65 | 65
04 066 | 66 | 66 | 67 | 67 | 67 | 68 | 68 | 68 | 69
05 069 [ 70 [ 70 [ 70 | 71 | 71 | 71 [ 72 | 72 [ 72
06 073 | 73 | 73 | 74 | 74 | 74 | 75 [ 75 | 75 | 76
07 076 | 76 [ 76 [ 77 [ 77 [ 77 | 78 | 78 | 78 | 79
0.8 079 | 79 | 79 [ 80 | 80 | 80 | 8 [ 81 | 81 | 81
0.9 082 | 8 | 8 | 8 | 83 | 83 | 8 | 83 | 84 | 84
1,0 084 | 84 | 8 | 8 | 85 | 85 | 8 | 8 | 8 | 86
11 086 | 87 | 8 | 87 | 87 | 8 | 8 | 8 | 8 | 88
1,2 089 | 89 | 89 | 8 | 89 [ 89 | 90 | 90 | 90 [ 90
1,3 090 [ 91 [ o1 [ 91 | o1 | 91 | 91 [ 92 | 92 [ 92
14 092 | 92 | 92 | 92 | 93 | 93 | 93 [ 93 | 93 | 93
15 093 | 93 | 94 | 94 | 94 [ 94 | 94 | 94 | 94 | 94
1,6 095 | 95 | 95 | 95 | 95 | 95 | 95 [ 95 | 95 | 96
1,7 096 | 9 | 96 | 9 | 96 | 96 | 9 [ 96 | 9 | 96
1,8 096 | 97 | 97 [ 97 | 97 | 97 | 97 [ 97 | 97 | 97
19 097 | 97 | 97 [ 97 | 97 | 97 | 98 [ 98 | 98 | 98
2,0 098 | 98 | 98 | 98 | 98 | 98 | 98 [ 98 | 98 | 98
2,1 098 | 98 | 98 | 98 | 98 | 98 | 98 [ 99 | 99 | 99
2,2 099 | 99 [ 99 [ 99 | 99 [ 99 | 99 [ 99 | 99 [ 99
2,3 099 | 99 | 99 [ 99 | 99 | 99 | 99 [ 99 | 99 [ 99
2,4 099 | 99 | 99 [ 99 | 99 | 99 | 99 [ 99 | 99 [ 99
2,5 099 | 99 | 99 [ 99 | 99 [ 1,00 | 1,00 [ 1,00 | 1,00 | 1,00

Tadomuma 3




[TapameTpsl u kK03 dumeHTs pacupeneneans Beiioymia (3PB)

a:H_C; a=2: U=aK,+C
KB CB
V b Ks Cs V b Ks Cs V b Ks Cs
1 2 3 4 1 2 3 4 1 2 3 4

1,26 | 0,80 | 1,13 | 1,43 |} 055 | 190 | 0,89 | 0,49 | 0,36 | 3,00 | 0,89 | 0,33

1,11 | 0,90 | 1,07 | 1,20 } 052 | 2,00 | 0,89 | 0,46 | 0,35 | 3,10 | 0,89 | 0,32

1,00 | 1,00 | 1,00 | 1,00 | 0,50 | 2,10 {089 | 0,44 ) 0,34 | 3,20 | 0,90 | 0,31

091 | 1,10 | 0,97 | 0,88 | 0,48 | 2,20 {089 | 0,43 ] 0,33 | 3,30 | 0,90 | 0,30

084 | 1,20 | 094 | 0,79 | 0,46 | 2,30 {089 | 0,41 ) 0,33 | 3,40 | 0,90 | 0,29

0,78 | 1,30 | 0,92 | 0,72 | 0,44 | 2,40 {089 | 0,39 | 0,32 | 3,50 | 0,90 | 0,29

0,72 | 1,40 | 0,91 | 0,66 | 0,43 | 2,50 | 0,89 0,38 1 0,31 | 3,60 | 0,90 | 0,28

0,68 | 1,50 | 0,90 | 0,61 | 0,41 | 2,60 | 0,89 0,37 1 0,30 | 3,70 | 0,90 | 0,27

0,64 | 1,60 | 0,90 | 0,57 | 0,40 | 2,70 | 0,89 03] 029 | 3,80 | 0,90 | 0,27

061 | 1,70 | 0,89 | 0,54 | 0,390 | 2,80 | 0,89 0,341 029 | 390 | 091 | 0,26

0,58 | 1,80 | 0,89 | 051 | 0,38 | 290 |0,89 | 0,34 ] 0,28 | 400 | 091 | 0,25

Tabauna 4

WNurerpanbHas QyHkuus (GyHKIHAS pacipeiesieHus ) FT(H ki Cj
a

3akoHa BelOymia

u,-c b

a 0,9 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9

0,1 0,12 | 0,10 | 0,08 | 0,06 | 0,05 | 0,04 | 0,08 | 0,03 | 0,02 | 0,02 | 0,01

0,2 0211018 | 0,16 | 0,24 | 0,22 | 0,20 | 0,09 | 0,07 | 0,06 | 0,05 | 0,05

0,3 029 | 02 | 023 021|019 | 017 ] 0,15 0,24 | 012 | 0,11 | 0,10

0,4 03 033 031|028 |02 | 02402021019 | 018 | 0,16

0,5 04103 037 03]033)]032]030 ] 0,28 | 027 | 025 | 0,24

0,6 047 | 045|043 | 042 | 040 | 039 | 0,37 | 0,36 | 0,34 | 0,33 | 0,32

0,7 0,52 | 050 | 049 | 048 | 047 | 046 | 044 | 043 | 043 | 0,41 | 0,40

0,8 0,556 | 055 | 054 | 054 | 053 | 052|051 |05 | 050 0,49 | 048

0,9 0,60 | 0,59 | 059 | 059 | 058 | 0,58 | 0,57 | 0,57 | 0,57 | 0,56 | 0,56

1,0 0,63 | 063 | 063 | 063 | 0,63 | 0,63 | 0,63 | 0,63 | 0,60 | 0,63 | 0,63

11 0,66 | 0,67 | 0,67 | 067 | 068 | 068 | 068 | 0,69 | 0,69 | 0,70 | 0,70

1,2 069 | 00071 071|072 073|073 ]0,74]074]0,75 | 0,76

1,3 0,72 1073074075076 | 076|077 078|079 | 080/ 081

14 0,74 1075|077 0780790808108 083|084 | 085

15 0,76 | 0,78 10,79 | 080|082 083|084 |08 086 | 087 | 089

1,6 0,78 1 080 | 081 | 083|084 086|087 088|089 | 09 | 091

1,7 080 |08 ]083 |08 | 086 | 088|089 |09 | 092] 093 | 094

1,8 082 1 084 | 08 | 087 088 |09 |091 092|093 |09 | 09

1,9 083 08 | 087|089 |09 |091 |09 |09 |09 |09 | 097

2,0 085087 | 088 | 09 | 092 093|094 |09 |09 | 097 | 098

2,1 0,86 | 0,88 | 0,90 | 091 | 0,93 | 0,94 | 0,95 | 0,96 | 0,97 | 0,98 |0,98

2,2 0871089 [ 091 09 | 094 | 09 |09 | 097 098 098 |0,99




2,3 088 | 090 | 0,92 | 0,93 | 0,95 | 0,96 | 0,97 | 0,98 | 0,99 |[0,99 |0,99
2,4 089 | 091 | 093 | 094 | 0,9 | 0,97 | 0,98 | 0,98 (0,99 |0,99 | 1,00
2,5 090 | 092 | 0,94 | 0,95 | 0,96 | 0,97 | 0,98 | 0,99 |0,99 [0,99 |1,00
2,6 091 | 0,93 | 0,94 | 0,96 | 0,97 | 0,98 | 0,99 | 0,99 |0,99 1,00 | 1,00
2,7 091 | 093 |09 |09 | 097 | 098 {099 |099 |1,00 {1,000 |1,00
2,8 092 | 094 | 0,96 | 0,97 | 0,98 {099 099 |099 |1,00 {1,000 |1,00
2,9 093 | 0,95 | 0,96 | 0,97 | 0,98 | 0,99 |0,99 1,00 1,00 |1,00 |1,00
3,0 093 | 095 | 0,97 | 0,98 | 0,99 | 0,99 | 0,99 1,00 | 1,00 (1,00 |1,00
3,5 09 | 09 | 098 | 099 | 099 {099 |1,00 |1,00 |1,00 |1,00 |1,00
4,0 097 | 098 | 0,99 |100 (1,00 |1,00 {21,00 |1,00 (1,00 |1,00 1,00
u,-C b
a 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9
0,1 0,01 0,01 0,01 0,00 0,00 0,00 0,00 0,00 | 0,00 0,00
0,2 0,04 0,03 0,03 0,02 0,02 0,02 0,02 0,01 {0,001 0,01
0,3 0,09 0,08 0,07 0,06 0,05 0,05 0,04 0,04 |0,03| 0,03
0,4 0,15 0,14 0,12 0,11 0,10 0,10 0,09 0,08 | 0,07 | 0,07
0,5 0,22 0,21 0,20 0,18 0,17 0,16 0,15 0,14 |0,23| 0,13
0,6 0,30 0,29 0,28 0,27 0,25 0,24 0,23 0,22 0,21 0,20
0,7 0,39 0,38 0,37 0,36 0,35 0,34 0,33 0,32 [0,31| 0,30
0,8 0,47 0,47 0,46 0,45 0,44 0,44 0,43 042 041, 041
0,9 0,56 0,55 0,55 0,54 0,54 0,54 0,53 0,53 |053| 0,52
1,0 0,63 0,63 0,63 0,63 0,63 0,63 0,63 0,63 |0,63| 0,63
1,1 0,70 0,71 0,71 0,71 0,72 0,72 0,72 0,73 |0,73| 0,73
1,2 0,76 0,77 0,78 0,78 0,79 0,79 0,80 081 |081| 0,82
1,3 0,82 0,82 0,83 0,84 0,85 0,85 0,86 0,87 |0,88| 0,88
1,4 0,86 0,87 0,88 0,89 0,89 0,90 0,91 0,92 |0,92| 0,93
15 0,90 0,90 0,91 0,92 0,93 0,94 0,94 0,95 | 0,96 | 0,96
1,6 0,92 0,93 0,94 0,95 0,95 0,96 0,97 0,97 [0,98 | 0,98
1,7 0,94 0,95 0,96 0,97 0,97 0,98 0,98 0,98 0,99 0,99
1,8 0,96 0,97 0,97 0,98 0,98 0,99 0,99 0,99 [0,99| 1,00
1,9 0,97 0,98 0,98 0,99 0,99 0,99 1,00 1,00 {1,00| 1,00
2,0 0,98 0,99 0,99 0,99 0,99 1,00 1,00 1,00 {1,00| 1,00
2,1 0,99 0,99 0,99 1,00 1,00 1,00 1,00 1,00 |1,00| 1,00
2,2 0,99 0,99 1,00 1,00 1,00 1,00 1,00 1,00 |1,00| 1,00
2,3 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 |1,00| 1,00
2,4 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 |1,00| 1,00
n,-C b

a 3,0 3,1 3,2 3,3 3,4 3,5 3,6 3,7 3,8 3,9 4,0
0,1 0,00 {0,00 |000 |000 |0O00 |0O00 |000 |000 |0,00 {000 |O,00
0,2 0,01 (0,01 |001 |O00 (000 |00 |O,00 |00 |0,00 0,00 |O0,00
0,3 0,03 | 0,02 0,02 |0,02 |0,02 0,02 |002 |0,01 |001 |0,01 |0,01
0,4 0,06 | 0,06 | 0,05 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 |0,03 |0,03 |0,038
0,5 0,12 | 0,11 | 0,20 | 0,20 | 0,09 | 0,09 | 0,08 | 0,07 | 0,07 | 0,06 | 0,06
0,6 0,19 | 0,19 | 0,28 | 0,17 | 0,26 | 0,15 | 0,15 | 0,24 | 0,13 | 0,23 | 0,12
0,7 0,29 | 0,28 | 0,27 | 0,27 | 0,26 | 0,25 | 0,24 | 0,23 | 0,23 | 0,22 | 0,21




08 [ 040039039 ]038]037]037]036]035] 035] 034 034
0,9 052 | 051|051 051050 |05 0501|049 | 049 | 0,48 | 0,48
1,0 0,63 | 063 | 0,63 | 0,63 | 0,63 | 0,63 | 0,63 | 0,63 | 0,63 | 0,63 | 0,63
1,1 0,74 | 0,74 | 0,74 | 0,75 | 0,75 | 0,75 | 0,76 | 0,76 | 0,76 | 0,77 | 0,77
1,2 082 083|083 084|084 |08 |08 | 086 | 086 | 087 | 0,87
1,3 0,89 |09 |09 | 091|091 |09 |09 | 093 | 093 | 094 | 0,94
1,4 094 | 094 | 095 | 095 | 09 | 09 |097 |097 (097 |0,98 |0,98
1,5 097 {097 |097 |098 |098 |098 /099 /099 (099 |0,99 |0,99
1,6 098 (0,99 [099 1099 (099 |099 (099 |100 |1,00 |1,00 |1,00
1,7 09 (09 |100 |1,00 |1,00 |1,00 (1,00 |1,00 |1,00 |1,00 |1,00
1,8 1,00 {100 |1,00 |1,00 |1,00 1,00 |1,00 |1,00 |1,00 |1,00 |1,00
1,9 100 (1,00 (100 (100 (100 |100 |1,00 |1,00 |1,00 |1,00 |1,00
2,0 100 (1,00 (100 (100 (100 |[100 |1,00 |1,00 |1,00 |1,00 |1,00

Tabmuia 5

Kpurepuit Konmoroposa P(A)

A P(\) A P()) A P(\)
0,0 1,000 0,7 0,711 1,4 0,04
0,1 1,030 0,8 0,544 1,5 0,022
0,2 1,000 0,9 0,393 1,6 0,12
0,3 1,000 1,0 0,270 1,7 0,006
0,4 0,997 1,1 0,178 1,8 0,003
0,5 0,967 1,2 0,112 1,9 0,002
0,6 0,864 1,3 0,068 2,0 0,001

Tabmauia 6
KoaddurmenTsr tq, 1 1 I3 1151 IBYCTOPOHHUX TOBEPUTEIHHBIX TPAHUIT
=0,80 =0,90 a=0,95
to rn r3 to r r3 to r rs
10 1,38 1,61 0,70 1,83 1,83 0,64 2,26 2,09 0,59
15 | 135 | 1,46 | 074 | 1,76 | 162 | 068 | 215 | 1,79 | 064
20 1,33 1,37 0,77 1,73 1,51 0,72 2,09 1,64 0,67
25 1,32 1,33 0,79 1,71 1,44 0,74 2,06 1,55 0,70
30 1,31 1,29 0,80 1,70 1,39 0,76 2,04 1,48 0,72
40 1,30 1,24 0,83 1,68 1,32 0,78 2,02 1,40 0,75
50 1,30 1,21 0,84 1,68 1,28 0,80 2,01 1,35 0,77
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