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Anroputm macknposanus (BepwuHuH U.C.)

L 1:=0.

2. 3aHyMepoBarh CTy4aHHYIO [IEpecTaHOBKY 3TaTOHOB MHOAKeCTBa D; B HaTypalbHOM IOpAIKe 3y, 35, ... , 3., 06pa3oBaB TeM caMbIM
cmHCoK C; = ( 3;). j=1,2.... y. JIONOJIHHTE 3TOT CIHCOK ITyCTBIM 3TeMEHTOM 3.+1. HH o1HH 31eMeHT crHcKa C; H3HAYaIbHO He
OTMeteH.

L1=1,
. ]:=1,k:=1.CunaTats 3; NepBEIM 1eMEHTOM MHOKECTBA Dp-;.
. TToKa He BCTPETHTCA HEOTMEUEHHBIH 31EMEHT CIHCKa C;
j:=]+ 1. Ec1H 3; He MyCT, HATH K 11. 6. IHa4e - K 1. 16.
. 3; ® 3; (moOHTHO) — A, (Oy1eBa MaTpHIIa).
. TToka He BCTpeTHTCA HeOTMeUeHHBIH 31eMeHT cIHcka C;
j:=]+1.Ecmu 3; He mycT, HATH K 11. 8. MHage - K 1. 13.
. 3 ® 3 (mo6HTHO) — A, (Oy/1eBa MaTpHIa).
9, A3: = Al-
10.A; & A; (moGHTHO) - A;. EcTH Ay #|0|, HATHK I 7. MHave - K 1. 11.
11L.k:=k+ 1. Cunrate 3; k-31emeHTOM MHOKECTBA Dj-y.
12. Aj:=A;. Iepexoa km. 7.
13.CayyaiHeM 06pa3oM BEIOpaTh OJHH H3 €JHHHYHBIX 37M1€MEHTOB MaTpHUBI A;. Ero KoopaHHatsl ( p, q ) OMpeaeIAi0T HOBBIH
e/THHHYHBIH 3MeMeHT m,, HHBePCHOH MATPHIII MACOK M /1% BCEX HEOTMEYeHHBIX 3TATOHOR CIHCKa C;.
14.OTMeTHTE 371€MEHTEI CIHCKa C;. BKTKYEHHEIE BO MHOKECTBO Dy.y.
15.1:=1+1; D;:=Dj+y.v:=k Ilepexog kK m. 2.
16.®opMHpOBaHHE HHBEPCHOH MacKH 1714 IMOCTeIHero HeOTMEYEHHOTO 3TeMeHTa CIHcKa C; CYHTaTh 3aKOHYeHHBIM. OTMETHTB 3T0T
371eMeHT, aHHYTHPOBAaB TeM CaMBIM CITHCOK C; H MHOKeCTBO D+ (CIe1aB HX MyCTBIMH).
17.1:=1-1.Ecmu[ 20, uata k 1. 18. MHave - k 1. 19.
\, 18.TToka He BCTPETHTCA HEOTMEdeHHBIH 31eMeHT ciHcka C;
i:=1+1.Tlepexoa k. 4.
19.KOHEII.
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CTeroaHanums

CteraHorpagpusn

CreraHorpagus (07 rpeY. OTEYOVOL — CKPRITIA + ypopu — rauwny;
E?KEJHHHO #TAHHONUCER) = HaYKa, NozEonRoWAan CNPRTATEL
nepefaBaeMble 1aHHLIE B HEKOTOPOM KOHTERHEepe, Takum ofpasom
CEpLIB cam GakT Nepegadi MHGopMaLMi,

KoHTeliHep nnu cTeroKoHTeliHep?

CTaTUcTUYEcKMiA aHanus

CTatTmcTUHeckMe METoAW aHanWsa ANA BoIABNEHWA CTErOKOHTEAHEpa
WMEIOT onpegengHHeil  yonex  [1]. Hanpuwmep, ana  waocOpaxeHwi
NPMMEHAIOTCA TAKWE METOARI, KaK

- «XW-KBaApaTs-MeTod (A, Bectdeng, A. Nburuman; 2000 1),

- apETYNAPHEIA-CHHIYNAPHEF i RS-meTog (4. ®puapyx, M. MoneaH, A.
NepaTuman; 2001 r.}

I'Ipe,qnonaraerc;l. YTO B HalleMm cnydae AN BbIAENEHWA ¢|a|<'ra Hanwv4nA

1] AnexceR UJ}"‘WI‘N. EpreHuA Kpenoea Creradorpadve 8 CoBpeMeHHE kubeparakax (AsrycT, 2017); ol F
. R0 CTErQECTAE0K NOAXOOMT CTATUCTMHECKIA aHanuz nocpegcTean NIST [2].

[2] Cratuctudeckmre TecTel MNIST - nNakeT CraTUCTMUYECKUX TecTos,
pazpaboTakHeia  flabopaTtopuei WHPOPMELMOHHEX  TEXHONOTMA
HauwoHansHOrD MHCTMTYTA CTAHAAPTOR 1 TexHonoriia (NIST):
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CteraHorpadus

CteraHorpadus (OT rpedy. oTeyavog — CKPbITbI + ypa@w — nuLly;
ObyKBanbHO  «TaHOMWUCb») —  Hayka, MO3BOJAOWAS CNpsATaTb
nepejaBaemble /iaHHble B HEKOTOPOM KOHTeilHepe, Takum 06pasom
CKPbIB caM $akT nepegaun MHGopmMaLmn.

Lenna.bmp Lenna_stego.bmp

Ob6a nzobpameHusn «secar» 786 486 6aiT, HO Npasoe coaepxunT coobuieHns 10 nepsbix rmas «/lonuTsi» Habokosa.
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KoHTenHep nnm cteroKkoHTenHep?

PaccMmoTpum Ha npumepe uiobpaxeHus ¢ dororpaduein Ctmea [Hxobca:

MpUMEHMM K 3TOMY M30BDAMEHMIO BU3VANbHYIO aTaky, NOCTROMM HOBbLIE M300DaMEHUS U3 OTASNbHLIX 3HAYALWMX BUT
J y ) J

COOTBETCTBYOWMX Pa3paaos

Red plane 7 Red plane 0 __ Random colour map 2
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Ha BTOpOM 1 TpeTLEM M300PaXKEHWM 3aMETHBI OBNACTU C BbICOKOW 3HTPONMEN (BLICOKOW MNOTHOCTLIO AaHHbIX) — 3TO U eCTh

BHEApEeHHOe CoobLeHne

[1] Anekcen LUynemuH, EBreHnsa Kpeinosa CteraHorpadus B coBpeMeHHbIX kKnbepatakax (Asryct, 2017):
https:// relist.ru/ nography-in-contemporary- r ks/7 /



CTaTncTnyeCcKMm aHanums

CTatuctnyeckne MeToAbl aHanvsa ANS BbIABNEHUA CTerokOHTeHepa
NMEKT onpegeneHHbln ycnex [1]. Hanpumep, aAna mn3obpaxeHUn
NPUMEHAITCA TakMe MeToAbl, Kak

- «XU-KBagpaT»-MeTo/ (A. Bectdeng, A. NMowntyman; 2000 r.),

- «PErynAapHbIN-CUHTYAAPHLIA» nan RS-metoa (4. ®Ppuapux, M. TonbsH, A.
MNowntumax; 2001 r.)

[MpegnonaraeTcd, YTO B HalleM c/iyyae 4SS BblgBAeHUA gakTa Hanmyuug
CTEeroBCTaBOK MOAXOAUT CTAaTUCTUYECKMIN aHanu3 nocpeactsom NIST [2].

[2] Ctatuctmnuyeckme Tectbl NIST - nakeT CcTatTuCTUYeckmx TecCToB,

pa3paboTaHHbIl  JlabopaTopuen MHPOPMALMOHHBIX  TEXHOJIOTUW
HaunoHanbHOro MHCTUTYTA CTaHAAPTOB U TexHonorum (NIST):

- https://www.nist.gov



MpHrep TecTa naketa MIST -
YACTOTHbIA NOGHTOBbLIH TecT

MprMen Te akeTa NIST -
o
HACTOTHBIA BAoYHDIA TECT NOCNERY BATRAR TR SARHAL & GrKe

TacT ua camyo ana




Ctatncrtmnyeckue tecrtbl NIS

[0 Pa3paboTaHbl JlabopaTopmnen MHHOPMaLUMOHHbIX
TEXHONIONMKW, BXoAsLWeEN B cOCTaB HauMoHanbHOro
WHCTUTYTa CTaHaapToB u TexHonorum (NIST).

0 B ero coctaB BXoAAT 15 CTaTUCTUUECKUX TECTOB, LENbIo
KOTOPbIX ABNSIETCA onpeaeneHne Mmepbl CZIy4alHOCTHU
ABOMYHbIX NocnenoBaTesIbHOCTEN, NOPOXAEHHbIX
nn6o annapaTHbIMU, NTM60 NPOrpaMMHbLIMU reHepaTopamMu
C/y4arHbIX Yymucen.

[0 3T TeCTbl OCHOBaHbl HA PasIMYHbIX CTAaTUCTUUYECKNX
CBOWMCTBAX, NMPUCYLLMX TOJIbKO CNyYarHbIM
NnocnenoBaTeNbHOCTAM.




CocTtaB nakeTa NIST

1.1 YacToTHbIN NO6UTOBLIN TECT

1.2 YacTOTHbIN BNOYHbIN TECT

1.3 TecT Ha nocneanoBaTeslbHOCTb OANMHAKOBbLIX 6MTOB

1.4 TeCT Ha camMyo ASIMHHYIO NOCNeaAoBaTeNbHOCTb eAnHUL, B 6oke
1.5 TecCT paHros 6uHapHbIX MaTpuy

1.6 CneKkTpanbHbI TECT

1.7 TecT Ha coBnageHue HenepekpbiBawLWMXcAa LWaboHOB

1.8 TecT Ha coBnageHue nepekpbiBaOWMUXCs WabnoHOB

1.9 YHuBepcanbHbIN CTaTUCTUUECKUN TECT Maypepa

1.10 TecT Ha NUHENHYI CNOXHOCTb 1.13 TecT KYMYNATUBHbIX CYMM
1.11 TecCT Ha NepnoaANYHOCTb 1.14 TeCT Ha NPOU3BOJIbHbIE

1.12 TecT npnbAN3NTENBHOM OTKNOHCHUA
3HTPONUK 1.15 [lpyroii TecT Ha NPOU3BOJbHbIE

OTKJZIOHEHUA



[IpMmep TecTta nakeTa NIST -
YaCcTOTHbIM NTOGUTOBLIUN TECT

CyTb AQHHOro TeCTa 3ak/ilo4aeTca B onpeaeneHnn COOTHOLEHNS
MeXAay HYNaMW U eanHuUaMm BO BCEN ABOUYHOM
nocneaoBaTeNbHOCTH.

Lilenb — BbISCHUTb AEACTBUTENbHO JIN YUCO HYNIEN N eQUHUL, B
nocneaoBaTeNnbHOCTU NMPUBNN3NTENBHO OAMHAKOBbI, KakK 3TO MOXHO
6b1710 6bI NPEeAnoNOXUTb B C/lydae UCTUHHO C/y4YalHOW BUHapHOMN
nocneaoBaTeNbHOCTHU.

TecT oueHUBaeT HacKkoNbko 6nun3Kka gona eanHuy k 0,5. Takum
06pa3oM YUCNO HYNEen N eauHUL, AO/IHKHO 6bITb MPUMEPHO
OAMHAKOBbIM.

Ecnu BbluMCNEHHOE B Xo4e TecTa 3HaudeHue BeposaTHoctn p < 0,01, To
AAaHHasa ABOMYHAsA NOCNeA0oBaTe/IbHOCTb HE ABASETCHS UCTUHHO
CNy4YanHom.

B NnpoTMBHOM cinyyae, nocnen0BaTeNbHOCTb HOCUT Clly4YanHbIN
XapakTrep.




[IlpuMmep TecTta naketa NIST -
HacCTOTHbIN 6/104YHDBIN TEecCT

O

O

CyTb Tecta — onpeaeneHve Aonm eauHuy BHYyTpu 610Ka
OANUHOW m 6uT.

Llenb — BbISCHUTb AEWUCTBUTENBHO JIM YacTOoTa NOBTOPEHUSA
eauHuy B 6noke annHon m 6ut npubnunsnuTenbHO paBHa
m/2, Kak MOXHO Ob1210 6bl NPeaAnosIoXnNTb B Cliyyae
abCoNIOTHO CNyYyanHOU nNocnenoBaTe/IbHOCTN.

BbluncneHHoe B Xxo4e TeCTta 3HavyeHue BeposaTHOCTU p
AOKHO 6bITb HEe MeHble 0,01.

B npotnuBHOM cnyyae (p < 0,01), ABOUYHas
nocnenoBaTeibHOCTb HE HOCUT UCTUHHO CllyYanHbIN
XapakTtep.

Ecnu npuHaTe m = 1, AaHHbIN TecT nepexoauT B TecT N2 1
(4aCTOTHbLIN NOBUTOBbLIN TECT).




[IlpuMep TecTa naketa NIST -

TecTtT Ha cCaMy0O AJIMHHYIO
nocsieaoBaTesibHOCTb eaAnHMLU B 6/10ke

[0 Onpepenserca caMmbl AJIMHHBIW pSaa eanHul BHYTpu 6a10Ka
ONNHON M 6uT.

0 Lenb — BbIACHUTbL AENCTBUTENIbHO /1M AJIMHA TAaKoro psaa
COOTBETCTBYET OXMUAAHUAM ANIMHbI CAMOro NPOTSAXEHHOIo
psaaa eaquHuy B cnydyae abCcontoTHO CnyyYanHoU
nocnenoBaTesIbHOCTW.

[J Ecnu BbiCHMTAHHOE B Xo4e TeCTa 3Ha4YeHne BEepPOATHOCTU p <
0,01 nonaraeTcs, 4TO UCXOAHAA NOCeA0BaTe/IbHOCTb He
ABNSAETCA CNYYaNHOWN.

[0 B npoTWMBHOM cay4dae, AenaeTcs BbiBOA O €e CNYyYanHOCTHU.

[0 W3 pesynbtaTtoB Tecta N21 cnepyeT, 4UTO TOUYHO TakKue xe
pe3ynbTaTbl AAHHOro Tecta byayT nosy4vyeHbl Npu
PacCMOTPEHMU CaMOro AJIMHHOIo psiaa Hynen. Noatomy
N3MEPEHUSA MOXXHO NMPOBOAUTbL TOJILKO C eANHULAMMU.



VIccneayemas 3aja4a

Llent, 33,4343 M NPMHATLIE OrPaHWYEHKA
Liene:

lNonETE LR YITEAHDBFTL CTATHCT YR CRY G H2PA2 FHUMDCTE
COEDRYN e MVCTER: MO CTEr r_EﬁHEDOE Ha CCRIBEHMH
LTATHL THY #6500 AN TR e NIST,

Sagaqa H NPHHATEE OMPaHHYEHHA:
Mporecm < TTUHETHAE AHRAHI NOCPRACTTRM HRGDpE TerTon
MIST geys GWHApHEN OTPEIROE LAMKON G0 HE. rie oouH Wi
ks i 1pisk, SpasAL R
PO AR AL 3 SHERELHER  pagemeoen NCN

¥ 0TER30K — W3 CTRMOKIFTEAHEPOE.

auragin. Dpn e

PEAMCD KIHAOME HOHTCHHCPA (CTCroROHTC ke pa) panck 528 Sum
(it = BOI, MG SNLMOB 10 SHANHEY HaKA0M0 OTPezka [ = 200,
(3 Morsznne T i b s ind
r=mEt e 1

ALNA reHEeRaLLM K [eTen
PEANMITEAHA NRSTRAMME Ha Axbine CHS

% hittps i/ /bitbucket.org/lan dwatersunForum

™
T HCEIILLHE G TCTSIAONE, N TTERNE 0, O TN CA epe;
Mol 3 S8 ROHTERHEDS (CTErOEHTEEHE pA);
BrIfip $0NMUSCTRA ROHTERHAPROR |CTEMOHOHTERAHRPOR];

CTEpRITHIA MCHGOHBHE KOG, [MROERM SEUSGEIH HA
T 24 or WT15337
k.ip/).

Han  ecpomanen  KowsRnepon  |crerowoireinepon]  Gauo
VAENEHD  BHWMIHME  QUPM JHEWBIRSHTMGIA  mengy  cobol
npoenTan:

1] https:dielthub. com/ SteppenolfebS / MIST-Stat stlca - Test-Sults

2] httpsyffsaurceforge. net/projects/randomanalysis,

B pafiare Goin HengnbseaaH BToptd npoanT




Llenb, 3a0a4a U NPUHATbLIE OrpaHUYEHUA

Lenb:

[lonblTaTbCA  YCTAHOBUTL  CTAaTUCTUYECKYHD  HEepasIMYMMOCTb
COBOKYMHOCTEM MNYCTbIX W CTErOKOHTEMHEPOB Ha OCHOBAHUMU
CTAaTUCTUYECKOro aHanm3a nocpeacrsom NIST.

334343 U NPUHATbIE OrPaHUYEHUA:

[MpoBECTU CTAaTUCTMYECKUM aHa/IU3 nocpeacTtsom Habopa Tectos
NIST aByx OuHapHbIX OTpe3KoB AnAuHON 660 Kb, roe oavH w3
OTPE3KOB COCTOUT n3 KOHTENHEPOB, MNONYYEHHbIX
nocnepoBaTeNibHON reHepaumen y4dactkoB [ICIN reHepaTopom
Buxpb MepceHHa [3], a BTOpOM OTPE30K — U3 CTeroKOHTEMHEPOB,
NO/IY4EHHbIX U3 NEpPBOro OTpe3Ka nyTem CTeroBCcTaBok. [pun aTtom
Pa3Mep KaXKaoro KOHTenMHepa (CTerokoHTenMHepa) paseH 528 6um
(m = 60), yacno oNbITOB NO aHANU3y KaxKaoro otpeska N = 200.

[3] Mersenne Twister: math.sci.hiroshima-u.ac.jp/
~*m-mat/MT/VERSIONS/C-LANG/mt19937ar.cs
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Ana reHepauuu KOHTEMHEPOB (CTEroKoOHTeMHepoB)
peanun3osaHa nporpamma Ha A3biKe Ci:

> https://bitbucket.org/landwatersun/forum
/downloads/MCipher-20199114.zip

BO3MOXHOCTH Nporpammbl-reHepaTopa:

v TeHepauuma CTErok104a, KOHTEMHepa, CTerOKOHTEeMHepa;

v Bblbop pa3smepa KOHTeNHepa (CTeroKoHTenHepa);

v BblbOp KONMMYeCcTBa KOHTEMHEPOB (CTErOKOHTEMHEPOB);

v" OTKpbITbIA MUCXOAHbIN Ko, (Mpoekm peanu3oeaH Ha
6a3ze .NET Framework 4.5.2 u C#-program for MT19937
Copyright (C) 2006, Mitil URL: http://meisui.psk.ip/).




Ona TectTupoBaHUA KOHTeWHepoB (cTeroKoHTenMHepoB) 6bino
YOENEeHO BHMMaHME ABYM 3KBUBAJIEHTHbIM MmeXay cobow
NPoOeKTam:

1) https://github.com/Steppenwolfe65/NIST-Statistical-Test-Suite

2) https://sourceforge.net/projects/randomanalysis/

B pabote 6b1n UCNoONb30BaH BTOPOIA NPOEKT:

-
l Random Numbers Analyser

|C:\Usm‘ptay89\ﬂoumuﬂs\\ﬁm Studio 2010\Projects\RandomNumbers\data
[J Frequency Monobt n [1000000 }3]
[ Frequency Test Within a Block n [1000000 & m [128 3
[ Runs n [1000000 |2
[J Longest Run of Ones in a Block n 1000000 K-
[] Binary Matrix Rank n 1000000 k4

[ Discrete Fourier Transfor (Spectral) n (1000000 13-

[] Non Ovedapping Template Matching  n 1000000 '3 [ Singe B
[] Overlapping Template Matching n (1000000 2 B [111111111 |
[J Universal n 1000000 3 [ Custom

[ Linear Complexty n 1000000 3/ M 500 i3
[] Serial n 1000000 |2 m 16 i
(] Approximate Entropy 1000000 | m (10 o
[J Cumulative Sums 1000000 '3 [ Forward

[ Random Excursions 1000000 2

[] Random Excursions Variant 1000000 5
Select a spiit character

‘*_11 i 'y
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Pe3ynbtaThl

Hucno nposanos Tecta NIST vz 200 oneIToB cocTaBnAeT:
#  NA COBOKYMHOCTH NYCThIX KOHTeRHepoB (51) - 53.
# [nA COBOKYNHOCTM CTErOKOHTeHHepos (s2) — 101.

Taﬁnnu,a HWHE YHKA3bIBAET, CKONBKO BCero npoBanob 6blﬂ0 no
KA AOMY TECTY M3 HaBopa NIST B X042 4aHHOMD aHanuia. fae Psi [Ps2)
3TO QUEHKA BEPOATHOCTEH Toro, uto 51 {s2) He npoiaer Tect.

Netecra sl 52 5152 Ps1 Ps2
| 1 | 01 | opa | 039
133 | 002 | 0015
1 003 | 003
1 0,015 | 0,015
0,6 | 0015 | 0025
02 | 0oos | 0025
o | o 0,005
0,67 | 001 | 0015
1 0,005 | 0,005
a 0,02 | 0,005
133 | 002 | 001s
05 | 001 [ ooz
0,12 | 0,045 | 0,365
1 | D045 | 0,045

007 | 0035

4
]

=R R RN F R N P TR

B e
= a

S IO PR TN (LAY R T P T

s
[

]
4
G
3
3
1
0
2
1
3
4
Z
9

-
W
-
w

[
=

9
14

o
un
N

JononHKTeNsHO NoNYYEHE! PE3YNETATEI AHAM3a CTENOKOHTENHENOR
C W3EBITOYHBIM MACKUPOBAHUEM (C YMCAOM MACOK kr~ = 5)
[Cr.\. BepwwiHud H.C., Mhdoprmauma n besonachocte. 2016. T, 19, Na 4]

Yucno nposanos Tecta NIST na 200 onwiTos cocTaBnAeT:
# [lnA COBOKYMHOCTK NYCThIX KOHTEHepoB (s1) — 35.
¥ [lna COBOKYMHOCTK CTEMOKOHTERHEeROR (52 %) — 193,

NoTecra| sl 2% s1fs2% Pet | Pa-

1 182 0,01 | 0005 | 091
[ 075 | 0015 | 002
1 1 0,005 | 0005
075 | 0,015 | 002
0,015 | 0015
0,015 | 0,775
0,005 | 028
0 0,02
0,015 | 0,005
0005 | 002
1 [ 0,005 | 0,008
67 001 | 0335
0,005 | 0915
14 1 14 007 | oocs
7 1 0,035 | 0,008

[F1E1 EVOE-Y (GO S (TP

Mpw 3T0m ycTaHoBneHo, 4To {oueHka mat. oxuaadus (M), ouenka
CPeaHEKBAAPATMHHOrG OTKAOHEHWA (o)} 4vcna Gur B 52 W s2*
OTAMYHBIX 0T 51 M3 200 oneiToe cocTaenAeT (M= 18623, 0 = 1137} w
{ M =88 300, o = 3204} cooTBeTCTBEHHO.




Yucno nposanos Tecta NIST 13 200 onbITOB cOCTaBnAeT:

» [1na COBOKYNHOCTU NYCTbIX KOHTEeMHepos (s1)—53.

» [1na COBOKYMHOCTWU CTErOKOHTeMHepos (s2) — 101.

Tabnuua HUXKe YKasbIBAeT, CKOAbKO BCero nposanos 6bino no
Kaxxaomy Tecty us Habopa NIST B xoae gaHHOro aHanusa. [ae Ps1 (Ps2)
3TO OLLEHKA BEPOATHOCTEN TOro, 4Yto s1 (s2) He nponAaeT TecT.
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[JONONHNTENBHO NOAYYEHbI Pe3ybTaTbl aHAIM3a CTETOKOHTEMHEPOB
C N36bITOYHbIM MACKMPOBAHUEM (C YMCNAOM MACOK km = 5)
[CM. BepwwuHuH U.C., MHpopmauma n 6esonacHocTb. 2016. T. 19. No 4]

Yucno nposanos tecta NIST n3 200 onbITOB COCTaBNAET:
» [1na cCOBOKYMHOCTU NyCTbIX KOHTEeNHepoB (s1) — 35.
» [1ns COBOKYMHOCTU CTErOKOHTEMHepoB (s2*) — 193.

Ne tecta

[7)
-

s2*

s1/s2*

Ps1

Ps2*

[

182

0,01

0,005

0,91

4

0,75

0,015

0,02

1

1

0,005

0,005

4

0,75

0,015

0,02

3

1

0,015

0,015

0,02

0,015

0,775

56

0,02

0,005

0,28

4

0

0

0,02

O |N ||| (WK

1

3

0,015

0,005

4

0,25

0,005

0,02

1

1

0,005

0,005

67

0,03

0,01

0,335

RINR|(RPwWlOR|WiWlW|F|w|(k

183

0,01

0,005

0,915

=
Fy

1

14

0,07

0,005

7

1

F

0,035

0,005

Mpu 3TOM YCTaHOBNEHO, YTO {OUEHKa MaT. oxkuaaHua (M), oueHka
CpeAHEeKBaAPATUYHOrO OTKNOHeHua (o)} umcna 6ut B s2 u s2*
OTANYHbIX OT s1 13 200 onbiToB coctaBnaer {M =18 623, 0 = 1137} u
{ M =288300, 0=3204} cOOTBETCTBEHHO.
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BbiBOAb

- ECNn COBOKYNHOCTb KOHTEMNHEPOB He nNpoLu/ia KaKon-nnodo tect
n3 Haoopa NIST, TOo 3TO He cBUAeTesNIbCTBET O HaINUYUU
CTEeroBCTaBOK.

- MoxHO nogo6parb TAMMY Takum oGpa3om, UTOObI BCe TeCThbl

13 Haoopa NIST ObiINn NponaeHbl.

-Ecnn B cTerokaHane no pesynbrataMm CTaTUCTUYECKOro
aHanus3a TectamMu NIST COBOKYNMHOCTU nepegaBaeMbIX
OTPe3KOB OUeHKa BepOATHOCTU npoBasioB TeCcTOB Nel M Nel3
(HaCTOTHbLIA NOOUTOBLIW TECT U TECT KYMYNATUBHbLIX CYMM)
npeBbicuT BenuuuHy 0.1, TO 3TO HA9BNsAeTcCA OCHOBaHUEeM
yTBepXxaartb O HAJINUNU CTErOBCTaBOK.
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CteraHorpadpunueckmm
MeToA accouaTUBHOU
3alnThbl. CTaTUCTUUHECKNN
aHanns nocpeactsom NIST

P.®. Tnbaaynnm,
V.C. BepwmnHuH




