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IMPAKTUYECKAS PABOTA

HEJIb PABOTBI — npuoOpereHne KOMIIETEHLUHWA MarucTpaHTaMH IO
TUTAHUPOBAHUIO, OPTAHHU3AIMH U TMPOBEICHUIO OJHO(PAKTOPHOTO IKCIEPUMEHTA
Ha MpuMepe ornpeaencHus Ko uireHTa TpeHUsI CEMSH MPOMAIIHBIX KYJIbTYp O
MOBEPXHOCTU Pa3HBIX BUAOB, C MOCIEAYIOMIEH CTaTUCTUYECKOW 00pabOTKOM Mo-
JYYEHHBIX IKCTIEPUMEHTAIbHBIX JaHHBIX.

1. OBIIME ITOJIOKEHU S

Ecnu uccnenyercs BiusHue ogHOro (akTopa Ha U3ydaeMblil OOBEKT (0J-
Ha HE3aBUCHMasl MEPEMEHHAs), TO TAKOW SKCHEPUMEHT HA3bIBACTCS 00HOQDAK-
MOPHBIM.

MeToauky miIaHMpOBaHUs, OpraHU3alMKU U IPOBEAEHUS OAHO()AKTOPHOTO
AKCIIEPUMEHTa PAacCMOTPUM Ha IpPHUMEpPE OmNpeAeseHus] (PUKLIHOHHBIX CBOWCTB
CEMSIH MPOMAIIHBIX KYJIbTYp (B YaCTHOCTH, CEMSH KYKYpPY3bl).

B pesynbraTe nccnenoBaHusl onpenensercsa Ko3PQUUUEHT CTaTUYeCKOro
Tpenust f  ceMsH (CeMAH HECKOJIBKHMX BHJIOB NMPONAIIHBIX KYJIbTYD: KYKYPY3bl,

ropoxa, MoJCOJIHEUYHUKA U T.JI.) 10 MOBEPXHOCTSIM Pa3HBIX BUIOB (CTajb, IE€PEBO,
MIOJIUMED).

3a OCHOBY JAHHOTO MCCIEAOBAaHMS B35iTa CTaHAAPTHAsI METOJMKA ONpe[e-
JeHUS K03 (UIIMEeHTa TPSHUS TIOKOSI Ha YCTAaHOBKE «HAKJIOHHAS TUIOCKOCTH [1]:
ceMs MIOMEIIAI0T Ha 0a30BYIO0 MOBEPXHOCTh, YCTAHOBIICHHYIO TOPU30HTAIBHO, 3a-
TEM IUIABHO MEepeMenaloT 0a30BYI0 MOBEPXHOCTh BBEPX, U3MEHSISI YTOJl HAKJIOHA
IUIOCKOCTU JI0 MOMEHTA Hadayia JIBJKCHHSI CEMEHHU. YTOJI HakjioHa 0a30BOM IO-
BEPXHOCTU (PUKCUPYETCS C TTOMOIIBIO yriioMepa (puc. 1) HakJIoHa.

mg sin’y

Puc. 1. Cxema g onpenenenus ko3 duumenTa TpeHus MoKosi ceMsiH

Cornacho puc. 1 [2], yros TpeHus OKOsi CEMEHH, ITPH KOTOPOM CeMsI



HAYMHAET JBUTATHCS MO HAKIIOHHOW ITIOCKOCTH, ONpeesieTcs mo (hopmyre

0=90-
r>s,. (1)
Vroi1 TpeHus Omp ONPEACIIAICS U3 YCIOBUS
Foo = Fp, (2)
T.C.
mg-cosy=N-f, =f, -mg-siny ; (3)
f,, =ctgy , (4)
170031
f., =t95. ()
Torna cmamuueckuti ko3guyuenm mpenus onpenesieTcs mo popmyiie
fon =195 = ctgy, (6)

re O - yros HakJIoOHa 6a30BOH MOBEPXHOCTH, TPALL.;
¥ - YrOll MEXY BEPTHKAIILIO U HAIIPABJICHUEM BEKTOPA CKOPOCTH B MOMEHT

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

f=06.07f . (7)

IIPUMEP. B xauecTBe MOCEBHOr0 Marepuaja HMCIIOJb30BAINCH CEMEHA
KyKypy3bl cpeanecnenoro rudpuaa Kpacnogapckuit 382MB. DkcnepuMeHTab-
HBIM ITyTE€M B JIAOOPATOPHBIX YCIOBUAX (PHUC. 2) ONMPEALIISIIOCH OHO U3 (hPHUKIIH-
OHHBIX CBOMCTB KYKYPY3bl - KO3(Q(GUIUEHT TPEHUSI CEMSIH 10 paboyveil moBEpXHO-

CTH fcm [2].

B skcnepumenTe B kauecTBe paboueil MOBEPXHOCTH MPUMEHSJIICS CEMSIIPO-
BOJA (TpyOKa KpYyTJIOTO CEUEHHs) M3 METaUIOIJIACTUKOBOTO MaTepuana (Tpyoda
I'OCT P 52134-2003), k03 dULIMEHT TpEeHUS O KOTOPBIM I KyKypy3bl OTCYT-
CTBYET B JINTEPATYPHBIX HCTOYHHKAX.

[TocnenoBatenbHOCTh OnpeaeneHus KO3PpPUIMEHTa TPEHUS CIIeTyIOoIast:

- ceMsi TOMEUIAl0T Ha BHYTPEHHIOI MOBEPXHOCTb TEJIECKOMUYECKON
TpyOKH 6, yCTaHOBJICHHYIO TOPHU30HTAIBHO;

- IUIAaBHO TiepeMenaroT 0a30BYI0 MOBEPXHOCTh 5 BBEPX, M3MEHSAS YroJl
HaKJIOHA TUIOCKOCTH IO MOMEHTA HaJalla JIBMKCHHUS CEMEHH,

- ¢ momoIp yrinomepa 3 (cM. puc. 2) pukcupyercs yroi § (cm. puc. 1)
HaKJIOHA 0a30BOM MOBEPXHOCTH.



Puc. 2. YcrpoiicTBo st onpeienieHns: KodpPHUIMEHTa TPSHUS OKOs CeMsiH [2]:
1- omnopa ¢ peryJiMpoBOYHBIM BUHTOM; 2 — IITATUB; 3 — HEMOABMKHBINA CEKTOP yriIoMepa,
4 — ykazatelnb yriiomepa; 5 — 6a3oBasi IOBEPXHOCTb;
6 — Teneckonuueckas Tpyoka; 7/ — eMKOCTb C TIOYBOI1

JlaHHBIN BUJ SKCIIEPUMEHTA IOCJI€ CHATUS MOKA3aHUW C YCTPOWCTBA Tpe-
OyeT mepecdera JJIsi ONMPEIEICHHUs] UCKOMOUN BEIMYUHBI KOA(DPUIIMEHTA TPEHUS
ITOKOSI.

KoaddurmeHnT TpeHus: mokos omnpenensics Ha OCHOBAaHWU CEPUHU OIBITOB
(7 =50 1mIT.) C TPEXKPATHOU TOBTOPHOCTHIO.

Pe3ynbTaThl MOJyYEHHBIX 3KCIEPUMEHTAIbHBIM IMyTEM JTAHHBIX MPEICTaB-
JICHBI B BHJIE CTATUCTUYECKOTO psija (Tadi. 1).

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

Wnrepsan, rpan. 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
VHTEpBANA, Tpaj. 20,05 20,85 21,65 22,45 23,25 2405 24 85
Yacrora, mT.

16 20 28 39 26 12 9

OnbiTHAS

BEpPOATHOCTD 0,107 0,133 0,187 0,260 0,173 0,080 0,060




Jlanee ompeaesnsiiuch YMCIOBBIE XapaKTEPUCTUKHN CTATUCTUYECKOTO Psija;

- cpenHee 3Ha4YeHMeE yria TpeHus (O =22,24 rpan.);

- cpenmHee KBajpaTHyeckoe oTkiIoHeHue (O =1,3 rpan.);

- ko3 duuuent Bapuanuu (V =0,5).

Jlanee BeIOpasii TEOPETUUECKUN 3aKOH pacIpeelieHHus yria TPeHHs ceMe-
HU KYKYpY3bl O THO CEMSINPOBOJA. Y CTAHOBJIEHO, YTO PacHpe/ie]IEeHUe yria Tpe-
HUSI CEMEHHU KYKYPY3bl O JTHO CEMSIPOBOJIa MOJYMHSAETCS 3aKOHY HOPMAaJIbHOIO
pacnpenenenus (3HP).

PaccuuTtanu BepxHUN U HUKHUI YPOBHH BapbUPOBAHUSI CPEIHErO 3Haye-

HUS (5; =21,88; 5; = 22,6) c yuetom kputepust CTbIOJIEHTa MIPU JOBEPUTETbHOMN
BepostHocTH o =0,95, TabnuuHoe 3HaueHne kotoporo mpu o =0,95 coctamiseT
t =1,956.

B pesynapTate 00pabOTKHM SKCIEPUMEHTAIBHBIX JaHHBIX YCTaHOBJICHO,
9TO CPEAHHWM YTOJ TPEHHS CEeMSIH KyKypy3bl II0 CEMSIPOBOAY COCTaBIISET
S =22°14' 21",

[Toctpoena rucrorpamma, auddepeHimanbHas U WHTETpaIbHAsS KPUBBIC
pacmpeneneHrs 3HAYCHUW yIiIla TPEHHS CeMSH KyKypy3bl O JTHO CEeMSIpOBOja
(pucyHok 3).

ol F(5
A (5)

0,9 - Sq
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

19,65 20,45 21,5 22,05 22,85 23,65 24,45 25,25 zpao

Puc. 3. 'ucrorpamma, muddepeHuanbHas 1 HHTErpalibHAs KPUBBIE pacIipeIeIeHUs
3HAYCHMI YyIJIa TPEHUS CEMSH KYKYpPYy3bl O JHO CEMSIIPOBOJIA

Ha ocHOBaHMM TOJIy4eHHOTO CpEAHETO 3HAUeHUs YIiia TpPeHUs
(6 =22°14'+21") onpenenum craTudeckuii KOOGGUUMEHT TPEHHS CEMEHH O Ce-
MsrpoBoa 1o Gopmyite (6), koropsiii cocrapun f,, =0,36. Jlunamudeckuii Ko-
pGUIMEHT TPEHHS ABIKEHHS CEMSH O MOBEPXHOCTh CEMSIPOBOA OMPEACITUIN
1o popmye (7),uto cocrapuno f,=0,25.



2. METOIUKA OJHOPAKTOPHOI'O OKCIIEPUMEHTA
IO ONPEJAEJEHUIO KOOPPUIIUMEHTA TPEHUA CEMSAH

Heab 3xcnepuMeHTa — omnpeseneHne Kod(h(UIMEHTOB TPEHUS CEMSH
MPOMAIIHBIX KYJIbTYp (CTATUYECKOTO M TUHAMHYECKOT0) O MOBEPXHOCTH Pa3HbIX
BUJIOB, C MOCIIENYIOIIEH CTaTUCTUYECKON 00pabOTKOM MOITy4YEeHHBIX IKCIEPUMEH-
TaJIbHBIX JaHHBIX.

2.1 O0opynoBanue u NpuOOPHI AJIs1 NPOBEACHUA UCCIACAOBAHUM

[TpuHLMI paOOTHI IPEACTABICHHOTO Ha PUC. 2 YCTPONCTBA 3aKJIFOUAETCS B
YCTaHOBKE CEMEHHU Ha UCCIIETYEMYIO IOBEPXHOCTh C MOCIEAYIOIINM U3MEHEHUEM
yrja HaKJIOHA IUIOCKOCTH 10 MOMEHTa Hadaja JBHKEHUs CEMEHU. YTOJI HAaKJIOHa
pabouyero crtona (pukcupyercs ¢ momolulpio yriomepa. K Hemocrarkam AaHHOTO
YCTPONCTBA OTHOCUTCS YEJIOBEUECKHUI (PAaKTOp, B YACTHOCTU 00OECIIEUEHUE IJIaB-
HOCTM M3MEHEHHs YIJIa HaKJIOHa 0a30BOM IMOBEPXHOCTH U CHATHE IMOKa3aHWI
HEIMOCPEICTBEHHO C U3MEPUTEIBHOT0 MpUoopa.

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

Bnok ynpaeneHus
M MOHUTOPUHIa

«ba3oBas NOBEPXHOCTL»
,U,aT‘-IVIK ABWXXEHUA

MMI‘IYJ'IbC ABUXEHNA
MWKpPOKOHTpONNep ®06pa3eu

A

obpazua
LLlaroBeii
ABUraTenb
Nmnynec Apaneep Umnynec
Wwar/HanpasneHue Luarosoro MHTEPMNPeTUPOBaHHBIN
P ABUraTtensa PrpeThp

Puc. 4. dynknuoHanbHas cxeMa yCTpONHCTBA, OMPEIETSIOIETO
KOd((UIIMEHT TPEHUS CEMSIH 0 pabouyI0 MOBEPXHOCTh



YcTpoiicTBO A7 aBTOMATH3UPOBAHHOTO OMpeaeneHusT Kod(p(UIIMEHTOB
TpeHHsI ceMsH (pHC. 5) ¢ MIaroBbIM JBUTATENIEM U TMOBOPOTHBIM MEXaHHU3MOM
(Ha pHCyHKE HE MOKa3aHbl) MO3BOJIAET MPOBOJIUTH MCCIEAOBAHUS B PA3TUYHBIX
BapHaHTax MyTeM CMEHbI pa0OUMX MOBEPXHOCTEH pPa3HBIX BUIOB (METaI U 3 BU-
71a IOJTMMEPHBIX COCIMHEHUI) U PA3IMYHBIX TUIIOB CEMEHHOTO MaTepuaia (ceme-
Ha KyKypYy3bl, TOJICOJIHEYHHKA, COPTO U FOpOXa).

Puc. 5. YcTpoiicTBo /U1 aBTOMaTU3UPOBAHHOTO OIPEEIICHUS
KO3 PHUIHUEHTOB TpeHus ceMsH: 1 — pabounii cTom; 2 — ucciueayemas HOBEepXHOCTb;
3 — maTuuK ABWKEHUs, 4 — OJIOK yrpaBJIeHUs] © MOHUTOPHHTA C WHAWKAIIMOHHOW MaHEIbIO;
5 — cems uccienyeMoi IponanHon KyabTypbl

«+» «=»

Puc. 6. biok YIIpaBJICHUA U MOHUTOPHHTIA C I/IH,[[I/IKaI_II/IOHHOI\/'I Ia”HCIIbIO
s ycraHOBKHM pabodeit moBepxHOCTH cTojia 1 ycrpoiicTBa Ha «0» (T.e. B
TOPHU30HTAILHOE TIOJIOKEHHE) HCITIOIB3YETC sl KAPMaHHBIM YPOBEHB (pUC. 7).
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Puc. 7. Kapmannblii ypoBEeHb
2.2. MeTomma MPOBECACHUS IKCIIEPUMEHTA

MeTtoauka nmpoBeeHHs SKCIIEPUMEHTA 10 OTNIPEICTICHHUIO YTJIa TPEHUS Ce-
MSIH:

1) BbIcTaBUTHL padoumii cton 1 (puc. 5) mapamieTbHO OCHOBAHHIO IIPH T10-
MOIIU YpOBHsI (puc. 6), 1Jig 3TOTO YPOBEHb MOJIOXUTH HA pabO4Mil CTOJ U KHOTI-
KaMH «1» WIH «-» BBICTABUTH MOJ0KEHUE Ha «0»;

2) 3aKpenuTh UCCIICIYEMYIO MOBEPXHOCTH 2 Ha paboyeMm croie 1 (puc. 5);

3) yCTaHOBHTbH Ha MOBEPXHOCTH 2 MCCICIyeMbli MaTepuai 5 (puc. 5);

4) BKJIIOYUTH YCTPOWCTBO JJI1 aBTOMATH3MPOBAHHOTO OINpPEICICHUS KO-
s urneHToB TpeHus ceMsH B ceTh 220 B;

5) wuccnenyemblii Matepuan 5 (ceMs MPOMAIIHON KYJIbTYPbl) TMOMECTHTH
HEITOCPEICTBEHHO TIepeI TaTIYMKOM 3 U yOSIUTHCS B TOM, YTO JATYMK 3a(UKCH-
poBat ceMsl (IOJDKHBI «TOPETh» 2 3eNEHBIX CBETOANO0Aa). Eciu MHANKAIHS OTCYT-
CTBYET, TO OTPETYJIMPOBATHh YUYBCTBUTEIHHOCTH MOBOPOTOM BHHTA Ha JAaTUMKE
ABYKEeHHS 3 (CM. pHC. 6);

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

7) cuuTaTh MOKA3aHUS C WHAWKAIMOHHON MaHeu (puc. 6): yroy moBopo-
Ta d, IpU KOTOPOM HCCIeayeMoe ceMsi Hadayo aBmwkenue (a =22,39 — npumep
Ha puc. 6); crarndyeckuii KO3QGUIMEHT TpeHHs (KOIDOUIIMEHT TPEHUS TTOKOS),
PaBHBIM TaHTEHCy yIya IOBOpPOTa, — Ha aucmee obosnasen 10=0,41, T.e.

0,41 — o710 U ectb 3nHauenue f,,

Ilo mpuBEeAEHHON BbBIIE METOAUKE IIPOBECTH CEPUI0 IKCIEPUMEHTOB IIO
onpeneseHnto kodhduimenta TpeHus mokos 1no 50 3HaueHUM ¢ TPEXKPaTHOM IMO-
BTOpHOCTHIO (M =3). Bee 150 3HayeHMiA 3anMcaTh B TaOIUIY PE3yJIbTaTOB IPOBE-
JIEHHBIX DKCTIEPUMENTOB (Tabu. 2). Jist mpocToTsl pacueToB 0o6o3Haunm f,, de-

pes Xx,.



Tao0muma 2

9KCH€pHM€HT3HLHBI€ JaHHBIC

3HaveHust K03()PUIUESHTOB Cpennee 3naueHue KodGurm-
TPEHHS TIOKOSI CeMSTH 0 pabouyro CHTOB TPEHHUS TTOKOS CEMSH O
Tun Tun IIOBEPXHOCTB MO CEPHSM pabouyro MOBEPXHOCT,
MIOBEPXHOCTH ceMeHn f -
skcriepuMeHToB ( T, ) X,
m=1 m=2 m=3
1 2 3 4 5 6
'xl xl 'xl 'xl
xi xl xi fl
Xs0 Xso Xs0 Xs0

Cpez[Hee 3HA4YCHUC K03(1)(1)I/II_[I/I€HTOB TPCHHUA ITIOKOA CCMSAH O pa60qyfo I10-
BCPXHOCTD OIIPCACILACTCA I10 (bOpMYJIe

_E ®

x__

m

2.3. O0padoTKa IKCNEePUMEHTAIbHBIX TaHHBIX.
IMocTpoeHUe CTATHCTHYECKOTO PAIA

Cpennee 3HadeHue KOIPPUIIMEHTOB TPEHHS TMOKOS CEMSH O pabouyro
noBEepXHOCTH (50 3HaueHM U3 Tabi. 2, cronder 6) MPOPaHKUPOBATH U COCTABHUTH
BapHUAIIMOHHBIA DS AKCIIEPUMEHTATBHBIX CPEIHUX 3HAYEHUH KOd()PHUIIMEHTOB
TPEHUs TIOKOSI CEMSIH 0 Pab0o4yr0 MOBEPXHOCTH (Tabu. 3) [4].

Tadmuma 3

CBojiHast BEIOMOCTH (BapUAIIMOHHBIN PsAl) CPETHUX 3HaUYECHUN KOA(DPUITMEHTOB
TPEHUS IMOKOSI CEMSH O Pab0oUyI0 MOBEPXHOCTh

=
=

1=""min

=|

50 = ““max

=

10

10




KonudecTBO HHTEPBANIOB onpeensieM no hopmye
n=+N,

rne M=+ S0 =7 ’1, pUHUMAaeM 8 UHTEPBAJIOB.

[TpOTSKEHHOCTD KaKI0T0 MHTEPBAJIA ONPEEsieM o popMyIie:

rme x,. 1 X

min

A=

meTpa (cM. Tadi. 3).
CTpouM CTaTUCTHYCCKUI DSl B BHJIE TaOJUIBI C 5-10 CTpOKamMH U 9-to

cronbiamu (Tabm. 4).

xmax - xmin

n

(8)

9)

— COOTBETCTBEHHO HauOOJIbIIIee W HAaMMEHbIIIEE 3HAYCHUS napa-

Hauano IICPBOI'0 HMHTCPBAJIa, WJIKM HA4YAJIO pAaCCCHUBAHUA OIIPCACILACM IIO

bopmyiie

3Ha4YeHHUEe B Ta0I. 3).

C=Xx,-054,
rIe X,— 3HadeHue IapaMeTpa B IEpBOMl Touke HH(popManuK (HaUMEHbIIEe

(10)

Tabmuma 4
Cratuctrueckuid psij [4]
Vnrepan c; [crajfcv2a] [ ] ] :
C+4 |[C+24]| ....... C+7A4

CepenuHa nHTEpBaNa X, |

Yacrora m,

OmnbITHasA BEPOATHOCTD P,

Hakomennas onpiTHas

n
BEPOSATHOCTh Z P

i=1

11




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

TpeTBSI CTpOKa IMOKAa3bIBACT YaCTOTY mi , TO €CCTh CKOJIBKO 3HAYCHUH BapHu-

AIIMOHHOTO psijia MOMAIAeT B KaXIbIi nHTepBai (Tadm. 3).

Ecnu okaxkeTcs, 4To mocienHee OAHO WM HECKOJIbKO 3HAYEHMH H3HOCA
(Toyex MH(pOpPMAIMK) BBIXOAAT 3a MpeAesbl MOCIEAHET0 WHTEpBalia, TO HYXHO
1160 100aBUTH elle OJUH UHTEpBaJ, JHOO YBEITUUYHUTH MPOTSHKEHHOCTh HHTEPBA-
na(A).

3HaueHUE ONBITHBIX BEPOATHOCTEN (WJIM YaCTOCTEN) B KayKJOM MHTEpBaJIe
(ueTBepTas CTpOKa CTATUCTHYECKOTO Psijia) ONPEIEISIOT 0 hopMyIie

m.
P=—, (11)
N
rae M; — ombITHas 4actora B i-M mHTepBajie; N — KommuecTBO MH(MOpMALUH

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

n - M T
2= TN (12)

CyMMa 4acToT Zmi [0 BCEM HHTEpBajaM JOoJKHA ObITh paBHa N, a cymma
HAKOIIJICHHBIX OIBITHBIX BEPOATHOCTEN Z P, =1.0.
2.4. Onpenenenne MaTeMATHYECKHX XapAKTEPUCTHK CTATUCTHYECKOI0 psijga

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

X=Y%,-P, (13)
1

— 3HaYeHHne Kod(dduimenTa TpeHus B cepeinHe I-ro HHTEpBaia (cepeanHa

rae X,
I-rO0 MHTEpBAJIa);
P. — ombITHAst BEPOSTHOCTH B I-M HHTEPBAJIE.

|
CpenHee KBaJIpaTHUECKOE OTKIOHECHHUE:

o= \/Z()_c -X)-P,. (14)

v=_2_. (15)
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2.5. lIpoBepka nHopManuy HA HAJINYHME BHINAAAIOIIHUX TOYEK

Nudopmarius o 3HaueHUSIX KOIDPUIIUEHTOB TPEHUS CEMSIH 0 pabouyro T0-
BEPXHOCTh, MOJyYEHHAs B MPOIECCE DKCIEPUMEHTOB, MOXKET COJEP)KATh OIIH-
OO0YHBIE TOYKH, HE COOTBETCTBYIOIINE 3aKOHY paclpeiesieHusl CIIydailHONW Beu-
YUHBI.

[TpoBepky wmH(pOpMaIMK HA HATMYXE BHITIAAIONTUX TOYEK OCYIIECTBIISIOT
o dhopmyiie

p R (16)

IJle X, U X, , — CMEXHbIE (COCEJHUE) TOUKH B CBOJHOM BEJOMOCTU UH(DOPMALIUN.

}\4 on OIIPCACIIACTCA MJIdI HAUMMCHBIICTO 3HAYCHHA KOB(b(l)I/IIII/IeHTOB n I

HanOOJIBIIETO 3HAYCHUST KOOPPHUIIMEHTOB TPEHUS ceMsH (cM. Tab. 3).
[TosryueHHble 3HAYEHUS Aon, CPABHMBAIOT € TAaOJIMYHBIMM 3HAYCHUSIMU
kputepus pBuna (Tabmn. 1 npunoxeHus).

Eciau Aop<A;, TO HHPOpMALIMS JOCTOBEPHA, €CIIH K€ Aor>Ar, TO TAKUE TOUKH
BBINAAIOT’, TO €CThb JOJDKHBI OBITh MCKIIIOUEHBI M3 HH(OpMalMM Kak
HEJIOCTOBEPHBIE U MEPECUUTAHbl C HaYasla [0 TOMY K€ aJTOPUTMY, HO C YUYETOM
KOPPEKTUPOBAHHOTO KOJIMYECTBA HH(OpMALUH.
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2.6. BbIOOp TeopeTHYeCKOr0 3aKOHA pacipe/ieeHnsi H3HOCOB

3amMeHa ONIBITHOIO 3aKOHA pPACHpPEleiICHUs TEOPETUYECKH Ha3bIBACTCS
CIJIAKMBAHMEM  WJM  BBIPABHUBAaHUEM  CTAaTUCTUYECKOM  MH(pOpMAaIUH.
Teopernyeckuii 3aKOH MPUMEHUM KaK K MOJIHONW COBOKYMHOCTH, TaK U K JIFOOOH
YaCTHOM COBOKYMHOCTM CEMSH JaHHOTO BHJAa W JAaHHOTO THMa pabodux
TMOBEPXHOCTEM.

B 0OCHOBHOM B KaueCcTBE TEOPETUYECKOTO UCIIOIB3YIOT 3aKOH HOPMAJIBHOTO
pacnpenenenus (3HP) u 3akon pacnpenenenus BeiiOymnna (3PB).

[IpenBapuTenbHbIlii  BBIOOP TEOPETHUECKOTO 3aKOHA  paclpeleeHUs
M3HOCOB OCYIIECTBIACTCS MO BenuunHe Kodddummenta Bapuanuu V. Ecnm
V<0,3, To pacnpeneneHue MOAYUHSIETCS 3aKOHY HOPMAJIbHOTO paclpeaesieHus
(3HP), ectu V>0,5, To 3akony pacnpeaenenus Beiioynna (3PB). Ecnu V nexur B
untepBaie ot 0,3 g0 0,5, To BIOMpaETCs TOT 3aKOH, KOTOPBIi Jy4Ille COBNAAACT C
onbITHOM uH(popmarel. TOYHOCTh COBHAACHUS OLICHUBAETCS IO KPUTEPHUIO
COTJIACHSI.

3HauyeHHe UHTErPpAIbHON QYyHKIUU F()_cm,) 3HP B koHIIe i-TO HHTEpBaJa

ompenensiercs mo Gopmyie
Fr)=F[ %% a7)
o
rae F, — uenTpupoBanHas nHTErpaigbHas QyHKIUS (Ta0. 2 IPUIIOKECHUS).
Opnaxo npu F, (=X )=1-F(+X).
3nauenne nHTerpanbHoi pynkumu F(x_) 3PB B koHIe i-ro nHTEpBaNa
omnpenensieTcs mo dhopmylie
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x,-C
T ]
a
rie F; — TabynupoBaHHOE 3HAUEHUE UHTETPATLHON (PYHKITHH;
C — caBur Havana paccenBanus (onpenesercs mo Gopmysie (10));
a — napametp 3PB, onpenensiercst mo popmyre
X-C
K k)

B

a =

rae Keé — ko dunuent 3PB.

[Tapametp b u xoadpdurnuent KB onpenensem nmo Tadna. 3 MpHIOKESHUS B

3aBHCHUMOCTH OT KO3 UIIMEHTa BapUaIUH.

TaOynupoBaHHOEe 3HAU€HHE MHTETpalbHOM (yHKIUM F; npuHUMaeTcs Mo

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

a

X, _
b m —“—— He TOYHO COBMANAIOT C MaHHBIMH Tadmumbl, To F, (X ) crnemyer

a
ONIPENEIIATh HHTEPIIOIIUPOBAHUEM.
Ananornyso  ompepensitor  F(X, )11 OCTanbHBIX ~ MHTEPBAJIOB,

MOJTyYEHHbIC 3HAUEHUSI 3aIIMChIBAIOT B Ta0I. D.

Tabmuma 5

Bri0op TeopeTnueckoro 3akoHa pacnpeaesnieHus: KodgduireHTa TpeHus

Hurepan

Kownen nnreppana X

Yacrora m;

OnpITHAS BEPOATHOCTD P,

Hakonnennas onbsiTHas

n
BEPOSTHOCTh Z P

i=1

3HP X -X

3PB

F(x,)

>P-F(x,)

OxoHYaTEeNbHBIA BHIOOP TEOPETUUYECKOTO 3aKOHA pacipeaesieHus K03 hu-
IIUEHTOB TEPHHMSI TIOKOSI CEMSTH O TIOBEPXHOCTH BBITIOJHSIOT C TIOMOIIBIO KPUTEPHUS

cornacusi. Yaie Bcero ucnonb3yroT kpurepuii [Tupcona ( ;(2) u kpurepuit Koi-

14



MoropoBa (A). Ilo BenuurHE KpUTEPHUSI COTJIACUST MOXHO OMNPEACIIUTH BEPOSIT-
HOCTb COBIIAJICHUS OIBITHBIX U TEOPETUYCCKUX 3aKOHOB M Ha 3TOM OCHOBaHUHU
NPUHATh WU OTOPOCUTH BBHIOPAHHBIA TEOPETUUYCCKUI 3aKOH pacrpesesieHUus U
000CHOBaHHO BBIOpPATh OJIMH TEOPETUIECKHUMA 3aKOH U3 JBYX WU HECKOIBKUX.
[TpaBUIIBHOCTH BBIOOpA 3aKOHA pPACIpPENETICHHS OMPEICIUM C TMOMOIIBIO
KpuTepus coriacus Koamoroposa.
Kputepuii cornmacus Koamoroposa onpenemstor o Gopmyiie

A =D VN (20)
rne D,,,— MakcuMasbHas abCOJIIOTHAS Pa3HOCTh MEK/Y HAKOIJICHHOM ONBITHOM

BEPOSATHOCTHIO U TEOPETUUECKON UHTETPATbHON (DYHKIIUEH, TO €CTh:

n
3R -F(x,) @)
1

Pa3nuity Mexy ONbITHBIM U TEOPETUUYECKUM 3HAUCHUSIMH (PYHKIMHA ONPEACIISIIOT
JUIA KaXKJO0TO UHTEpBaJla U 3aHOCAT B Ta0JI. O.

[lo Tabm. 5 mOpuioKEeHUs HAXOAUM  BEPOSITHOCTh  COBHAACHUS
TEOPETUYECKOI0 3aKOHA C OIBITHBIM PACIIPENCICHUEM.

Jus3up P )= w3 P )=

Kputnueckoii BeposTHOCTBIO coBnaaeHus mnpunsro cuutath P =0001.
Ecin P<0,001, To BbIOpaHHBIA [J1s1 BBIPABHUBAHMS ONBITHONM BEPOSTHOCTH
TEOPETUYECKUM 3aKOH PACIPEIEIICHUS CIIENYET CYUTATh HEEUCTBUTEIBHBIM.

CrnenoBaTenbHO, BBIOMpAaeM TEOPETHMUECKUNA 3aKOH paclpeleieHus, Y
KOTOPOT'O BEPOSTHOCTH OOJIbIIIE.

D, =max

2.7. Onpeaesienue 10BEPUTEIbHBIX TPAHUI PACCEMBAHUS CPETHET0
3HaYeHHus K03QPUIMEeHTAa TPEeHUS IOKOS CeMSIH 0 IOBEPXHOCTh

NHTepBas, B KOTOPOM NPU 33JaHHOW JOBEPUTEIIBHOW BEPOSTHOCTH O
nonanatoT 100% cinydaeB oT N, Ha3pIBaeTCSl JOBEPUTEIHLHBIM HHTEPBAJIOM.

['panuiibl, B KOTOPBIX MOXKET KOJeOaTbCcsd CpenHee 3HaueHue (WUiu
OJIMHOYHOE) TMOKa3aTelisl, Ha3bIBAIOTCS HIKHEH W BEpXHEW TOBEPUTEIbHBIMU
rpaHULIaMHU.

dns 3HP HwxHAS [OOBepUTENbHAS TpaHMIA PACCEMBAHUS CPEIIHETO
3HaYeHUs1 Kod(PuIMEeHTa TpeHUs TIOKOS CEMsSH O I[IOBEPXHOCTh TIPH
JIOBEPUTEIILHOU BEPOSITHOCTH X

X=X (22)

t 2
am’



rae t — xoaddumment CTrioieHTa, KOTOPBIA onpeAeasieTcs Ta0. 6 MpHIoKEeHUS
o

B 3aBUCUMOCTH OT N ¥ BBIOpaHHOW JOBEPUTEIBHON BEPOSATHOCTH X .
Bepxusis goBeputenbHas TpaHUIA PACCEMBAHUSA CPEJAHETO 3HAYCHUS
kod(dduIieHTa TPEHUsI CEMSIH O MOBEPXHOCTh IMPHU JI0BEPUTEIBHONU BEPOSTHOCTH
a.
o

N (23)

XP=X+t,

[Tpu 3axone pacnpenenenus Beiibyma:

- HDOKHSIS IOBEPUTEIbHAS TPaHHUIla CPEHET0 3HaUeHUs! KoddduiimeHTa
TPEHUS CEMSIH O IOBEPXHOCTD!

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

X:=(X-C)yr, +C, (25)

a

rae I,r, — xo3dduumeHtsl pacnpeneneHus BeliOymia (IpHHHMAKTCA IO

TabJ1. 6 MPUIIOKEHUS B 3aBUCUMOCTH OT BEJIMYMHBI JIOBEPUTEILHONW BEPOSTHO-
cTH ¥ yrcia HaOmoaeHui N).
OmnpeneneHrne OTHOCUTEILHOMN OMMOKH pacdyéTa XapaKTePUCTHUK U3HOCA:
XfP-X
E = O{T . 100% . (26)

a

TouHoCTh pacu€ToB cuMTaeTCs BIOJIHE H0CTATOUHOM, eciu €, < 20%.

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

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

[Io ocum abcuucc OTKIAABIBAIOT MHTEPBAIBI B COOTBETCTBUHM  CO
CTaTUCTUYECKUM PSAJIOM, a TI0 OCH OPJUHAT — OMNBITHYIO BEPOSITHOCTh B HA4aje U
KOHIIE KaxJ0ro HHTepBasia. COEOUHHUB B Ka)XJOM HHTEPBAJIC TOYKH, MOJIYy4aEM
PSMOYTOJbHUK. B pe3yibraTe MoJiydaeTcsi CTYNEHYaTbli MHOTOYIOJIBHUK —
ructorpamma. llinomanps Kaxaoro MpsMOYroJibHMKAa B MPOIEHTaX OT OOIIei
IJTOLIAIA TUCTOTPAMMBI UJIW JOJISAX €IUHULBI ONPENEISAET ONBITHYIO BEPOSATHOCTD
WJIM KOJTMYECTBO CEMSH, Y KOTOPHIX KOA(DOUIIMEHT TPEHHSI TTOKOSI O TIOBEPXHOCTh
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).

['ucTorpaMma W TOJWUTOH SBIAOTCA JU(depeHInabHBIMU, a KpHUBas
HAKOIIJICHHBIX OTMBITHBIX BEPOSITHOCTEM — HWHTErPAIBHBIMU CTATUCTUYECKUMU
(OTIBITHBIMM ) 3aKOHAMHM PACTIPEICTICHUS CITy4YalHOW BEJIMUUHBI.
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2.9. UnpuBuayaabHoOe 3a]aHue

YueOHas rpyImna pasaensercs Ha yeTbipe noarpynmnsl. Kaxnas noarpymnma
MOJIy4aeT MHAUBUIYAIbHBIA CEMEHHOW MaTepuall U TUI paboyell MOBEPXHOCTU U
MIPOBOJIUT UCCIIEIOBAHUE COTJIACHO METOJUKE MPOBEACHUS SKCIEPUMEHTA, MPEI-
CTaBJICHHOM B pazzene 2.2.

[TosryueHHBIE B X0/l SKCIEPUMEHTOB JaHHbBIE 3aHOCSTCS B Ta0JI. 2 ¢ yKa3a-
HUEM THUIIa CEMEHM M THIa IOBEpXHOCTH. Jlasee rpynmna ocyiiecTBiseT 00padboT-
Ky SKCIIEPUMEHTAJIBHBIX JTAHHBIX COIJIACHO METOJUKE, U3JI0XKEHHON B pasfenax
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 TOBEPXHOCTEN

Tumn cemenn Bupn paboueii moBepx- | Cpennee 3Hayenue ko- | CpeaHee 3HaUCHHE KO-

HOCTH

s durmenta Tpenus
CeMsH 0 pabouyro 1mo-
BepxHOCTh. CTaTnye-

s durmenTa Tpenus
ceMsH 0 pabouyto 1o-
BEPXHOCTb. JIMHamMuue-

CKHH KO3 PUITHESHT CKuit KO3 PUIUEHT

Tpenns, f =X perms, f, =06 f

[TomyueHnHbie B XOJA€ SKCIEpUMEHTa 3HAUYCHHS, MPUBEACHHBIE B Tabm. 6,
MarucTpaHThbl aHAIU3UPYIOT U JIEJIAlOT BBIBOJBI O (DPUKIIMOHHBIX CBOWCTBAaX pas-
JUYHBIX BUJOB MPONANIHBIX KyJIbTYP O Pa3IMYHbIE BUIbI pa0OYUX OBEPXHOCTEM.
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HPUJIOKEHHUE

Tabnuma 1
Koaddunuent Upsuna A,
[TosTopHoCTh MHGOpMaryu N 10 20 30 50 100 400
A npu a=0,95 1,5 1,3 1,2 1,1 1,0 0,9
A mipu o.=0,99 2,0 1,8 1,7 1,6 15 1,3
Tabmuia 2

Wurerpanshas yHkius (GyHKIUsS pacnpeiesIeHus) 3aKOHa

HOPMaJIBHOTO PaclpeieIeHus FO(H W4

o

A= g 1 | 2 | 3 | 4| 5 | 6 | 7|8 |9
O
00 | 050 | 50 | 51 | 51 | 52 | 52 | 52 | 53 | 53 | 54
01 | 054 | 54 | 5 | 5 | 5 | 56 | 56 | 57 | 57 | 58
02 | 058 | 58 | 59 | 50 | 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
08 | 079 | 79 | 79 | 80 | 80 | 80 | 81 | 8 | 81 | 81
09 | 082 | 8 | 82 | 82 | 83 | 83 | 83 | 83 | 84 | 84
10 | 084 | 84 | 8 | 8 | 8 | 8 | 8 | 86 | 8 | 86
11 | 086 | 87 | 87 | 87 | 87 | 8 | 8 | 88 | 83 | 88
12 | 089 | 89 | 89 | 89 | 89 | 8 | 90 | 9 | 90 | 90
13 | 090 | 91 | 91 | 91 | o1 | 91 | o1 | 9% | 92 | 9
14 | 092 | 9 | 92 | 92 | 93 | 93 | 93 | 93 | 93 | 93
15 | 093 | 93 | 94 | 94 | 94 | 94 | 94 | 94 | 94 | 94
16 | 095 | 9 | 95 | 95 | 9 | 9 | 95 | 9 | 95 | 9%
17 | 096 | 9 | 96 | 9 | 9 | 9 | 9 | 9% | 9 | 9
18 | 096 | 97 | 97 | o7 | o7 | o7 | 97 | 97 | o7 | 97
19 | 097 | o7 | 97 | 97 | o7 | o7 | 98 | 98 | 98 | 98
20 | 098 | 98 | 98 | 98 | 98 | 98 | 98 | 98 | 98 | 98
21 | 098 | 98 | 98 | 98 | 98 | 98 | 98 | 99 | 99 | 99
22 | 099 | 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99
23 | 099 | 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99
24 | 099 | 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99
25 | 099 | 99 | 99 | 99 | 99 | 1,00 | 1,00 | 1,00 | 1,00 | 100

Tabnuua 3
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[TapameTps! u ko3ddunmeHTs! pacupenencaus Betidymia (3PB)
u-c, o

a y d=—oj, ﬁ:a' K +C
Ky Cy ?
Vv b Ks Cs V b Ks Cs Vv b Ks Cs
1 2 3 4 1 2 3 4 1 2 3 4

126 | 0,80 | 1,13 | 1,43 ]| 05 | 1,9 | 0,89 | 0,49 | 0,36 | 3,00 | 0,89 | 0,33

1,11 | 0,90 | 1,07 | 1,20 | 0,52 | 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 | 0,89 0,441 034 | 320 | 0,90 | 0,31

091 | 1,10 | 0,97 | 0,88 | 0,48 | 2,20 | 0,89 0,431 033 | 3,30 | 0,90 | 0,30

084 | 1,20 | 0,94 | 0,79 | 0,46 | 2,30 | 0,89 0,411 033 | 3,40 | 0,90 | 0,29

0,78 | 1,30 | 0,92 | 0,72 | 0,44 | 2,40 | 0,89 0,39 1032 | 350 | 0,90 | 0,29

0,72 | 1,40 | 091 | 066 | 043 | 250 |089 | 0,38 ] 0,31 | 3,60 | 0,90 | 0,28

068 | 150 | 0,90 | 061 | 041 | 260 |0,89 | 037 | 0,30 | 3,70 | 0,90 | 0,27

0,64 | 160 | 0,90 | 0,57 | 0,40 | 2,70 |0,89 | 0,35 ] 0,29 | 3,80 | 0,90 | 0,27

061 | 1,70 | 0,89 | 0,54 | 0,390 | 2,80 0,89 | 0,34 ] 0,29 | 390 | 0,91 | 0,26

0,58 | 1,80 | 0,89 | 0,51 | 0,38 | 2,90 | 0,89 0,34 1 0,28 | 400 | 0,91 | 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 | 0,03 | 0,08 | 0,02 | 0,02 | 0,01

0,2 021018 | 0,16 | 0,24 | 0,12 | 0,20 | 0,09 | 0,07 | 0,06 | 0,05 | 0,05

0,3 029 10,26 | 023 | 021 | 019 | 0,17 | 0,45 | 0,24 | 0,12 | 0,11 | 0,10

0,4 03 /033|031 028|026 | 024|022 021|019 | 0,18 | 0,16

0,5 0411039 | 037 035033032030 028|027 | 025 | 0,24

0,6 0,47 | 045 | 043 | 042 | 0,40 | 0,39 | 0,37 | 0,36 | 0,34 | 0,33 | 0,32

0,7 052 | 050 | 049 | 048 | 0,47 | 0,46 | 0,44 | 0,43 | 0,43 | 0,41 | 0,40

0,8 0,56 | 0,55 | 0,54 | 054 | 053 | 0,52 | 051 | 050 | 0,50 | 0,49 | 0,48

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

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

1,1 0,66 | 0,67 | 0,67 | 0,67 | 0,68 | 0,68 | 0,68 | 0,69 | 0,69 | 0,70 | 0,70

1,2 069 1070|071 071072073 ]073]074 074|075 | 0,76

13 0,72 1073074075 ]076 | 076|077 078|079 | 080 | 081

1,4 0,74 | 0,75 | 0,77 | 0,78 | 0,79 | 0,80 | 0,81 | 0,82 | 0,83 | 0,84 | 0,85

15 0,76 1 0,78 | 0,79 | 0,80 | 0,82 | 0,83 | 0,84 | 0,85 | 0,86 | 0,87 | 0,89

1,6 0,78 | 0,80 | 0,81 | 0,83 | 0,84 | 0,86 | 0,87 | 0,88 | 0,89 | 0,90 | 0,91

1,7 0,80 08208 |08 | 086 | 088|089 |09 | 092093 09

1,8 082 | 084|085 | 087|088 | 09 | 091 | 092 | 093 | 0,94 | 0,95

19 083 08 | 087 |08 |09 | 091|093 |09 |09 | 09 | 097

2,0 085|087 088 |09 | 092|093 |09 |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 09109209 |09 |09 | 097 |098 |098 |0,99
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2,3 0,88 | 090 | 0,92 | 0,93 | 095 | 0,96 | 0,97 | 0,98 [ 0,99 |0,99 |0,99
2,4 0,89 | 091 | 0,93 | 0,94 | 096 | 0,97 | 0,98 | 0,98 [ 0,99 |0,99 | 1,00
25 0,90 | 092 | 0,94 | 0,95 | 0,96 | 0,97 | 0,98 | 0,99 [ 0,99 |0,99 |1,00
2,6 0,91 | 093 | 0,94 | 0,96 | 0,97 | 0,98 | 0,99 [ 0,99 |[0,99 | 1,00 | 1,00
2,7 0,91 | 093 | 0,95 | 0,96 | 0,97 | 0,98 |0,99 |[0,99 |1,00 |1,00 |1,00
2,8 0,92 | 094 | 0,96 | 0,97 | 0,98 {099 [0,99 |[0,99 |1,00 |1,00 |1,00
2,9 0,93 | 095 | 0,96 | 0,97 | 0,98 [ 099 |0,99 | 1,00 | 1,00 |1,00 | 1,00
3,0 0,93 | 095 | 0,97 | 0,98 | 0,99 {099 |0,99 | 1,00 | 1,00 |1,00 | 1,00
3,5 0,95 | 0,96 | 0,98 | 0,99 | 0,99 [ 0,99 |1,00 [1,00 |1,00 |1,00 |1,00
4,0 0,97 | 098 | 0,99 (1,00 | 1,00 [1,00 [1,00 | 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 27 |28 | 29
0,1 0,01 | 001 | 001 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |0,00| 0,00
0,2 0,04 | 003 | 003 | 0,02 | 0,02 | 0,02 | 0,02 | 0,01 |0,01| 0,01
0,3 0,09 | 0,08 | 007 | 0,06 | 0,05 | 0,05 | 0,04 | 0,04 |0,03]| 0,03
0,4 015 | 0,24 | 0,12 | 0,11 | 0,0 | 0,10 | 0,09 | 0,08 | 0,07 | 0,07
0,5 022 | 021 | 020 | 0,18 | 0,47 | 0,16 | 0,15 | 0,14 |0,13| 0,13
0,6 0,30 | 0,29 | 028 | 0,27 | 0,25 | 0,24 | 0,23 | 0,22 [ 0,21 | 0,20
0,7 039 | 038 | 037 | 0,36 | 0,35 | 0,34 | 0,33 | 0,32 [ 0,31 | 0,30
0,8 047 | 047 | 046 | 045 | 0,44 | 044 | 043 | 042 |[041| 041
0,9 056 | 055 | 055 | 054 | 054 | 054 | 0,53 | 0553 | 053] 0,52
1,0 063 | 063 | 063 | 0,63 | 063 | 063 | 0,63 | 0,63 |0,63| 0,63
1,1 070 | 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 | 0,81 | 0,81 | 0,82
1,3 082 | 082 | 083 | 0,84 | 0,85 | 0,85 | 0,86 | 0,87 |0,88| 0,88
1,4 0,8 | 087 | 0,88 | 0,89 | 0,89 | 090 | 0,91 | 092 |[092| 0,93
1,5 0,90 | 090 | 091 | 0,92 | 093 | 094 | 0,94 | 095 |0,96| 0,9
1,6 092 | 093 | 094 | 0,95 | 0,95 | 096 | 0,97 | 097 |098| 0,98
1,7 094 | 095 | 096 | 0,97 | 097 | 098 | 0,98 | 0,98 |[0,99| 0,99
1,8 09 | 097 | 097 | 0,98 | 0,98 | 099 | 0,99 | 099 |[0,99| 1,00
1,9 097 | 098 | 098 | 0,99 | 0,99 | 099 | 1,00 | 1,00 |1,00| 1,00
2,0 09 | 099 | 099 | 0,99 | 0,99 | 1,00 | 1,00 | 1,00 |1,00| 1,00
2,1 099 | 099 | 099 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 |1,00| 1,00
2,2 099 | 099 | 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

Hki -C b

a 30 | 31 | 32 | 33 | 34 | 35| 36 | 37 | 38 | 39 | 40
0,1 0,00 | 0,00 [0,00 0,00 [0,00 |0,00 [0,00 [0,00 |0,00 |000 |0,00
0,2 0,01 (0,01 [0,01 |0,00 [0,00 |0,00 [0,00 [0,00 |0,00 |0,00 |0,00
0,3 0,03 | 0,02 [ 0,02 [0,02 [002 |0,02 {002 |001 |[0,01 |001 |0,01
0,4 0,06 | 0,06 | 0,05 | 0,05 | 0,04 | 0,04 | 0,04 |0,03 |0,03 |003 |0,03
0,5 0,12 | 0,11 | 0,10 | 0,20 | 0,09 | 0,09 | 0,08 | 0,07 | 0,07 | 0,06 | 0,06
0,6 0,19 | 0,19 | 0,18 | 0,17 | 0,16 | 0,15 | 0,15 | 0,14 | 0,13 | 0,13 | 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
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08 040039039038 037037 ]036] 035] 035 ] 034 | 0,34
0,9 052 | 051|051 051|050 050050104 |049 | 048 | 0,48
1,0 063 | 063 | 063 | 063 | 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
12 [ 082083083084 084|085 085|086 | 086 | 087 | 087
1,3 089 | 090 | 0,90 | 0,912 | 0,91 | 0,92 | 0,92 | 0,93 | 0,93 | 0,94 | 0,94
14 | 094 | 094 095 | 095 | 096 | 0,9 |097 | 097 |0,97 |098 |098
15 0,97 |097 (097 |098 |098 (098 |099 099 |099 |0,99 |0,99
1,6 098 {099 |099 099 099 |099 |09 |100 |1,00 {1,000 |1,00
1,7 099 {099 (100 (100 |21,00 |1,00 |100 |100 (1,00 {1,000 |1,00
1,8 1,00 100 100 |1,00 (1,00 {1,00 |21,00 |1,00 |1,00 |1,00 |1,00
19 1,00 {100 {21,00 (100 [1,00 |21,00 [1,00 [21,00 |1,00 |[1,00 |1,00
2,0 1,00 {100 |{21,00 (100 [1,00 |21,00 (1,00 [21,00 |1,00 |[1,00 |1,00

Tabauia 5

Kpurepuii Konmmoroposa P(A)

A P(\) A P(\) A P(L)
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
KoaddummenTsl o, 1 1 3 115 ABYCTOPOHHUX JOBEPUTEIBHBIX TPAHHUII
a=0,80 =0,90 a=0,95
fa r ra to r ra ta I ra
10 1,38 1,61 0,70 1,83 1,83 0,64 2,26 2,09 0,59
15 1,35 1,46 0,74 1,76 1,62 0,68 2,15 1,79 0,64
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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