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1 TepMmunHBbI, 0003HAYEHNHA W COKPAIIEHUS

B macrosimeit MeTouKe HCIOJIB3YIOTCA CIEAYIONIAe TEPMUHBI 1 COKPAIIEHHS:

— cJIydaiiHble qHCTA — TOCTIe0BATEIBHOCTD JTeMEHTOB, KazK/IbIil N3 KOTOPBIX HE MOZKET
OBITH TIPeJCKa3aH (BBIYMCICH) TOJIBKO HA OCHOBE IPEJIIECTBYIONIHX €My JEMEHTOB JAHHOI
I0CJIeIOBATEIHHOCTH;

— rereparop ciaydaitaeix ducen ('CYU) — ammapaTHo-nporpaMMHOe yCTPORCTBO, BhIpaba-
THIBAIOIIEE CJIydaitHble 9ucIa. ['eHeparop BKIOYAET OUH HJIH HECKOJIHKO HCTOYHHKOB CJIydaii-
HOCTH U CpeicTBa 00pabOTKM JAHHBIX OT UCTOYHUKOB;

— H.p.p. — HE3aBUCHMBIE W PABHOMEDHO DACTIPEJICTEHHbIE (CTydailHble BEJMIHHBI);

— CK3U — cpenctBa Kpunrorpadudeckoil 3amuThl HHGOPMAIUN.

B macrosimeit MeTouKe HCIOMB3YIOTCS CIeIYIONHe 0003HATEHHU:

— P {&} — BepoaTHOCTDL HacTyIIEHUST COOBITHS E;

— I{€} — unaukarop HacTymwieHus coobTus &;

— X2, — pacmpesieJeHre XU-KBAJIPAT C 1M CTENCHIMH CBOGOJB;

— Fp(z) — dyukmus pacnpenenenus 3akona L: Fy(x) = P {£ < x}, tae cayuaiinas Beu-
anHa £ pacrpe/enena mo 3aKony L;

— F;'(p) — xsauruns yposus p € [0, 1] saxona L: Taxoe z, ato Fy(z) = p;

— & () — dbyHKIHEA CTAHAAPTHOTO HOPMATHHOTO PACTIPE/ICICHHST;

— E{{} — maremaruueckoe oxKUIaHUe CIyUIARHON BeTHINHDL &;

— C)" — 4ucjao codeTaHuil U3 n Mo M;

— [2] — nenas gacTp yucaa 2.

2 OO0BbeKT u 1eJb NUCIIbITAHUI

B CK3U ayig mocTpoeHus Kao4eil, CHHXPOIIOCHLIOK, JIPYIUX HeIPeICKa3yeMblX HIH HeIlo-
BTOPAIOIHXC 00beKTOB, ucnoab3yiorcd I'CYH. ['enepaTopsl 06pabaTbiBaloT JaHHBIE OT UCTOY-
HUKOB CJIy9aitHOCTH B (POPMHUPYIOT IO HAM CJIyYaiiHbIe 91C/Ia — ABOMIHBIE CJI0BA OLpeIeIeHHO
JUTHHBL. OT CTATUCTUYECKOTO KA4ecTBa CJAYyYalHbIX YHces 3aBUCUAT HalexKHOCTHL CK3I.

B KOMIBIOTEPHBIX CHCTEMAX PACIPOCTPAHEHBI CJAeAYIONNe HCTOYHUKH CJIyIaiiHOCTH:

— dusnveckne HCTOIHUKHT, UCTIOTB3YOIINE TPOIECChl B (bU3HIECKUX YCTPOCTBaX (HAIDH-
Mep, IIYM B PaJHOJIEKTPOHHBIX TPHOOPax);

— CHCTEeMHbBIE€ HCTOYHUKH, HCIIOIb3YIOIIHe COCTOSIHNS, MPOIECCHl B COOBITHS OII€PAIIMOHHOM
cucreMbl (HAIIPUMEp, CHCTEMHOEe BpeMs, ceTeBasi AKTHBHOCTb, IPEPhIBAHIS );

— HCTOYHHKH, OCHOBAHHBIE HA AKTHBHOCTH ONEPATOPOB (HAIPUMED, JBUKEHUS MBbIIIHIO,
HazKaTHsl KJTABUIII).

B macrogmeit meronuke paccMmarpuBaiorca I'CYH, B KOTOPBIX HCIOJNB3YIOTCI HCTOYHUKHI
TOJIBKO IIEPBOIO THIIA.

O0beKTOM HCHBITAHUI ABILIOTCS BBIXOMHBIE mocegoBarensbHocT 'CH. D1 mociemnopa-
TeJIbHOCTH MPEJICTABIAIT c0o00ii nBonunble (GuHapHbie) (balljibl, TOMTyUeHHbIe 00beInHeHTeM
(KOHKaTeHAaluel) BBIXOIHBIX CJYYallHbIX JBOMYHBIX CJIOB TeHEpaTopa. BBIXOIHbIE MOCJIe10Ba-
TeJIbHOCTH HHTEPIPETUPYIOTCS Kak OUTOBBIE.

Ha ncnbitanust MOTYT HpeaCcTaBIAThCS HECKOIBKO BBIXOIHBIX [OCJIEI0BATEILHOCTEH OTHOTO
U TOIO K€ TeHepaTopa B PA3HBIX YCIOBHAX U PEXKHMAX €ro SKCILTYaTaIHH.

BBIXOIHBIE ITOCJIEI0BATETFHOCTH TOJ2KHBL CONPOBOXKIATHCS JIOKYyMEHTalnel, B KOTOPOit
JIOJIZKHA, OBITH YKa3aHa CJaeIyIomnas HH(MOpMAIlus:
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— Ha3BaHue reHeparopa CuaydalHblX 4ucell;

— 1uepeveHb ailyioB CydailHbIX YHCeI;

— KpaTkoe onucanue crocobos popMupoBanust Haiiaos ciydaiiubix anuces (peKum paboTht
['CY, ycaoBusi €ro 9KCILUIyaTaIln ).

Boixo/iHblie 110C/1€/10BATEJIbHOCTH MOL'YT ObITh [OJIyY€Hbl HE3aBUCUMO JKCIEPTAMU WU C
ydactueM paspaboruuka. Ecjum npejinosiaraercs He3aBUCHUMOE CHATHE BBIXOJHOM 10CJIe10Ba-
TEJbHOCTH, TO Pa3pabOTUUK JIONOJTHUTE/ILHO JIOJIZKEH MPEJIOCTABUTH HEOOXOUMOE allllapaTHOe
u mporpamvuoe obecredernune ['CH.

[Hesibi0 UCHBITAHUH ABJIIETC IPOBEPKA CTATUCTUYECKON I'MIIOTE3bl O H.P.P. 3JIEMEHTOB Bbl-
xoau0it mocsegoparesbaoctr I'CH. B MmaremMarndeckoit CraTucTUKe 9Ty IHIIOTE3y IPUHATO 000-
3na4arh vepe3 Hy. Boinosnenune Hy o3Hadaer paBHOBEPOATHOCTH, HE3ABUCUMOCTH U OJHOPO/I-
HOCTb HAOJIIOIAEMBIX CJIyYalHbIX YHUCE/, OTCYTCTBUE B HUX HEPUOJUYHOCTH.

[Ipu Boinosinennn Hy BBIXOJIHbBIE CJIyYaiiHbIe YUC/Ia FeHePATOPA MAKCUMAJIBHO TPYTHO TPE/I-
CKa3aTb M IOITOMY HMX MOXKHO MCIIOJIB30BATh /ji (DOPMUPOBAHUS KJIIOUEH, CUHHXPOIOCHIIOK,
JIPYTUX KPUTUYECKHUX WJIM YHUKAJbHBIX [1apaMeTPOB KpUNTorpapuiecKux ajropuTMoB U IIPO-
TOKOJIOB.

3 TpeboBaHuda K BBIXOAHBIM IIOCJIEI0BATEIHHOCTIM

Ha ucobrranus npeacrapiasorca M (M > 2) GWHAPHBIX BBIXOAHBIX MOCJIEI0BATEILHOCTEN
I'CY pyanoit 1 M6 mo 10 M6 (2% = 8388608 6uros coorsercTByer 1 M6, a 10 - 2% =
83886080 6utos coorBercrByer 10 M6) kaxgas. [locae 0BATEIbHOCTH IPEICTABISIIOTCS B BU/IE
oTAeAbHBIX (hbaitnoB wian oxgnoro daiira. B nocienanem ciydae daiis npeaBapuTeIbHO pa3duBa-
eTcs Ha HECKOJIbKO (DailjioB, KaKJAbIi 3 KOTOPBIX HPEJICTABIAET MOCAe0BATEILHOCTD HY )KHOM
auabl (1 M6 wim 10 M6). Pasbuenne MOMKET BBIIOJHEHO ¢ TOMOIIBIO CIEIYIONMX KOMAH]
Linux, Hanpumep, B yactHocTd 11 1 M6:

mkdir out_files
split --bytes=1M in_file ./out_files/

Tpebyercst ucnonb3oBath He Menee 10 (M > 10) nmocaemosatenbrocreil. Pekomenayercs
ncnosb30BaTh 50 (M = 50) mocsemoBaTebHOCTE .

[Tpm HEOOXOAUMOCTH YyTOTHEHNUS Pe3yIbTATOB TECTHPOBAHNUS MOTYT OBITH 3aTpeOOBAHBI CTa-
TUCTHYECKHE JaHHble D0JIblIero o0beMa.

4 CpenacrBa u MOPAI0K NCIIBITAHUI

g npoBepku runore3sl Hy 0 HE3aBHCUMOCTH U OJMHAKOBON PaBHOMEDHOI pacipe/ie/ieH-
HOCTHU 3JIEMEHTOB BBIXOJIHBIX TocsenoBaTesbuocTeit ['CYH ucnonbp3yiorcd craTucTudecKue Te-
crbl (KpuTepun). DTO MPOIEyPhl IPUHATHS peliieHus. B HuX o6pabarbiBaioTcst HAGIOTaeMble
cJaydaiiHble YHCJIa, B Pe3yJbTaTe Yero BRIYHC/IAETCS CTaTHCTHKA Tecra. [lo crarmcruke Tecta
BhIUHCIdgeTcd P-3nadenue P.

Ecau Hy BepHa, To P-3HadeHne nMeeT paBHOMEpHOe pacipejesenue Ha orpeske [0,1]. B
9aCTHOCTH, [T MadbiX « cobbitne € = {P < a} HacTymaeT ¢ MaJoil BepOsSTHOCTBIO . Eciu
coObITHE £ He HACTYIIAeT, TO IPUHUMAETCS pelleHne B moib3y Hy, ecau HacTymaer, To Hy oTBep-
raercd. [lopor o HasbIBaeTcs ypOBHEM 3HAYMMOCTH CTATHCTUUECKOro Tecta. OH XapaKTepu3yer
OmuOKY IepPBOTO POa: BEPOITHOCTH OTBEPIHYTh Hy Ipu ee cOOIIOIEHNMN.

B nacrosimieit MmeTroauke UCIHOJIb3yeTcd HAOOpP U3 8 CTATUCTHYECKUX TecTOB. TecThl mpu-
MEHSIOTCS K (pparMeHTaM aHAJIH3UPYEMOl BBIXOJTHOR IIOCIeI0BATEIbHOCTH, B Pe3yJIbTaTe de-
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1o Bbluucasiercss Habop uucen (Pj;) — P-3nmauenuil i-ro recra st j-ro dpparmenrta. ducio
dbparmenToB (m) 3aBUCHT OT JUIMHBI aHAJU3UPYEMOil HocegoBaresbHocru. Hanpumep, s
nocJjieioBaresibHocTel jimabl 1 MO pekomenjyercs 3agaBarh 104 dpparmenra, B Jijisd 10OCJjIe-
posaresbaocreii gunsl 10 M6 pekomenayercs 3agasars 200 dparmenros. 3arem nabop (F;;)
UHTEPUPETUPYETCH KaK CTATUCTUYECKHe HaOJIIO/EHNs, U 110 HEMY CTPOUTCH MHTerpajbHoe P-
3nadenne P; juis i-10 Tecra. MaTerpajibubie P-3HadeHus] TeCTOB CPABHUBAIOTCS C €Ile OJHUM
ypoBaeM 3HaunmocTu (. Habop 6a30BBIX T€CTOB BMECTE ¢ METOJOM pacdeTa HHTeIPaJbHbIX P-
3HavYeHnil Ha3bIBaeTcs Darapeeil TectoB. Ecyim Bce nnTerpajibubie P-3nadenus darapen TeCToB
Py, Py, ..., Py 6osbiiie ypoBus 3, 10 Hy npuHIMaeTcs, nHAYE — OTBEPraeTcs.

B merosuke onpejesisitorcs jape darapen TecToB: bepry/uim n xu-kBajpar. B obenx Oara-
pesix MCIOJIb3YIOTCH OJHUA U Te yKe 0a30Bble CTATUCTUYECKUE TECTHI.

['mnoreza Hy oTHOCUTEIBHO OJIHON UCHBITYEMON MOC/IE0BATEIbHOCTH IIPUHUMACTCH, €CJAU
obe Darapen NPUHUMAIOT PEIIEHNE B MOJIb3Y TOW I'MIIOTE3HI.

Ecyin tecrupyercsa ne ogna, a M (M > 2) seixogubix nocsegosareabuocreit 'CH, o P-
3HaveHus Oarapeit obpabarbiBaroTcs mo-Apyromy. C y4eTroMm ypoBHS 3HATUMOCTH [ BBIUUCJIS-
I0TCsI 9aCTOTHI ITPOXOZKICHUSI KAZK/I0T0 TECTA B OT/IEJIBHOCTH. 3aTeM, HCIIOIb3Ysl eIe OJIUH YPO-
BEHb 3HAYMMOCTH 7y (JJIsi CTATHCTHYECKOTO MOPTPETa), Ha OCHOBAHUM KOTOPOTO BBIYUC/ISETCS
JIOBEPUTE/ILHBIN UHTEPBAJI Jijid 9TuX Yactor. ['unoresa Hy ornocuresibuo Bcex M mociienoBa-
TeJbHOCTEH MPUHUMAETCH, eC/n jijig obenx Harapeit Bce dacToThl npunsatusd Hy s KaxKiaoro
TECTa 1I0NaJal0T B IIOCTPOCHHLIR NOBEPUTE/ILHLIT HHTEPBAJIL.

[lpu wanmuum pazymaasix pexkuMoB paborsl ['CHY rumoresa H, mposepsieTcs OTAE/IbHO
JI KazKJA0ro pexkuma. [Ipu 3ToM MCIob3yioTed TOJBKO T€ BBIXOJHbIE MOC/IEI0BATE/ILHOCTH,
KOTOpbIE MOJYYeHbl B JAHHOM DEXKHIME.

JI1g noBBINIEHUS TapaHTUl Pe3yJIbTATOB TECTHUPOBAHUSA PEKOMEH/IyeTCd ITPUMEHHATDH JIaH-
HYIO METOINKY K HECKOJbKUM HabOPaM BBIXOIHBIX TOCaeA0BaTe IbHOCTEH, cHaThIX ¢ ['CY uepes
JIOCTATOYHO OOJIBIITUE TTPOMEKYTKH BPEMEHHU.

[To pe3y/iibTaraM CTATHCTUYECKOTO aHAIN3a IKCIEePT 0PopMIIseT TPOTOKOJ CTATUCTUYECKO-
IO TECTHPOBAHMS BBIXOIHBIX [IOCJIEJI0BATEIBHOCTEN TeHepaTOpa CJAYUYAHBIX THCEa (CM. MPHJIO-

ZKeHnue .
5 MeToapl UCOBITAHUI

5.1 O61iuue moJ0>KEeHUS

B nmamHOM pa3zjesie OmpeiessioTcs 8 CTATUCTUYECKUX TECTOB, KOTOPHIE WCIOJIB3YIOTCS B
barapesx bepuyyin u Xu-KBaJpar.

Kakapiit TeCT OMUCHIBAETCS 110 CJIEAYIONIeH cxeme:

1) obmrme ceieHNs: HA3BAHWE, BHISIBISEMbIe 3aBUCAMOCTH, TTADAMETDHI;

2) obo3nauenue;

3) marm aaropuT™Ma pacdera 3HAYEHWH CTATHCTHKU TECTa W COOTBETCTBYIOIEro P - 3Ha-
YeHUST;

4) ycJioBUS IPHMEHEHUSI.

Craructuka tecta (Kpurepus) — 510 GYHKIHA S 0T 06pabaThiBAeMOil MOCJIe0BATeIHHO-
cru. Ilpu Boimostnennn Hy CTaTHCTHKA IIPeICTaBIgeT COOO CAydailHyI0 BEJIMYHHY 7) C OIpee-
JIEHHBIM pacIipe/ie/leHueM BepoaTHocTel. [I1g KOHKpeTHO# moc/e10BaTe/ IbHOCTH X CTaTHCTHKA
HpUHIMaeT KOHKPETHOe 3HadeHne S. P-3HadeHneM TecTa Ha3bIBalOT BEPOATHOCTH TOIO, YTO IPU
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BoinosiHennn Hy crarucruka S npuMer 3nadenue, Oosbiiee HaO/IIOAAEMOrO 3HAYCHUS S
P=P{n>s|Hy}.

[Tpu BomosHenun H,y P-3nadeHune nMeeT paBHOMEDHOe pactpe/ejenneM Ha orpeske [0, 1].
Hanee B onmncanugx craTucTuaeckux tectoB X = (1,Tq,...,%,) — aHAJIA3UPYyeMas Bbi-
XoaHast OnHapHas nocaegoBaTeabrocTh ['CYH ainHbL n.

5.2 Tect MHOTOMEPHOI ANCKPETHOII PaBHOMEPHOCTH IO HEMepeceKaroIITImMCH
oTpe3KaM

Obmue cBegennd. Tect MHOTOMEPHO#N JTUCKPETHOH PABHOMEDPHOCTH O HEITEPECEKAIOTITM-
cst orpeskam (M/IPH) npennasHaden jijisi TPOBEPKH COTJIACHST PACTIPEIICHNsT HEIlePeceKato-
muxcst L-pparMeHToB mocsenoBaTtebHOCTH X ¢ L-MepHBIM JUCKPETHBIM PABHOMEPHBIM Dac-
npejieIeHreM.

M/IPH-recT no3BojisieT BHISIBASITH OTKJIOHEHHUSI OT L-MEpPHOro JWCKPETHOTO PaBHOMEPHO-
ro paclpejieJIeHs: TeCT oTBepraeT rumnore3dy Hy B caydae, KOIJia OTKJIOHEHHSA dMIUPUICCKHX
YacTOT BCTPEYaeMOCTH (PPArMEHTOB JUIMHBL L OT X TeOpeTHYeCKUX 3HAYCHHUN 3HAUUMO.

ITapamerp Tecra: giauna dparmenta L.

OGozuauenue: MJIPH[L].

Bxomubie nannsbie. [locienoBarenbaocts X = (21, ..., 2,).

IMTar 1. Beraucauth qucio dhparMeHTos pasouenus: m = [n/L].

IHTar 2. Ilocrpourh pas3dbumenne X Ha IOcCIem0BaTeNbHBIE HellepeceKatonecs L-
dparmeHTHI:

Xt: (xL(t—l)—&—l;'--’mLt); t= 1,m.

IMTar 3. Burancanuts 9acToTHI:
v =Y T{X =0}, ve{01}"
t=1

ITTar 4. Beiuucjiurb craTucTuky:

2
1/1(,L) — m2_L>

Syz(m) = Z ( mo—L

ve{0,1} &

ITTar 5. Beruuciuth n Bo3BpaTuTh P-3Ha4UeHue:

(Sy2(m)).

YcaoBus mpuMeHeHUS. /[0/IZKHBI BBITIOJIHATHCS YCJIOBUSA:

P=1-Fp

2l 1

1 n
m > 50 m-— =——>10.
’ 2L 2L
5.3 Tect mHOromMepHOii JUCKPETHON PAaBHOMEPHOCTH IIO IIE€PECEKAIOIINMCI OT-
pe3kam

Ob6uue cBegenus. TecT MHOrOMEPHOIT JUCKPETHONH PABHOMEPHOCTH TI0 TIEPECEKAIOIIHM-
Cd OTpe3KaM MpeJHa3HAYeH JIIs IPOBEPKH COIJIACHsI DACIpeJIeIeHus lepecekaromuxces L-
dbparmeHToB HABII0AEMOH OCIIeI0BATEIBHOCTH ¢ L-MepHbIM JIMCKPETHBIM PABHOMEDHBIM DAC-
npejeserueM [6].
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M/IPII-rect 1o3BoJisier 0OHApPYKUBATh OTKJOHEHUS OT I'MIOTE3bl HE3ABUCHUMOCTU U PaB-
HOBEPOSITHOCTH THUIIA PEKYPPEHTHOM, MAPKOBCKOI 3aBUCUMOCTHU LOPsiIKa HEe OOJIbIle, YeM pa3-
MEpPHOCTH BeKTOpa L, 0TKJIOHEHUus 0T L-MepHOI'0 JUCKPETHOI'O PABHOMEPHOI'O PACHPE/Ie/ICHUSI.

ITapameTp Tecta: jjiuna pparmenrta L.

Ob6o3nauenne: M/PII[L].

Bxonnsie gaunsbre. [locienosarebiaocrs X = (xq,...,x,).

ITTar 1. [Tocrpouts paszbuenue X Ha nepecekawonecsd L-hparMeHTb:

Xl(L) = (1;1’ .. 7:L‘L>,X§L) = (1’2, R ,[EL_H), R

(L) _ L) _
anL+2 - (xn*LHv <o Ty 751)7 - >X7S ) = (l’n, Ty afol)'

ITar 2. [Tna v € {0, 1}* BeraucuTh 4acToTh M0 BCeM (bparMeHTaM:

VT()L) = ZI {Xt(L) = v} .

t=1

L
Iar 3. Ha ocrosannu 4actor v5~) BerucInTh cTaTucTuky v, (n):

2
1/1(,L) — n2_L>

Yr(n) = Z < n2-L

ve{0,1}F

ITTar 4. [Tocrpouts pasbuenne X Ha nepecekatormmecs (L — 1)-dbparvenTsr:

(-1 L-1) _
anLJrZ - (xn*L+37 coes Ty xl)u e 7X7(1 ) = (zn; Ty 7xL72)-

Ilar 5. BelYuc/IUTh YacTOTH BCTpedaeMocTd BekTopos v € {0, 13171

p{ED) = ZI {Xt(]rl) = v} :

t=1

ITTar 6. Beraucaurs crarucruky yr—1(n):

A )’

)= ) < n2—(-1)

ve{0,1}L-1

ITTar 7. BeraucanTb cTaTUCTUKY TeCTa:
Swapn = vL(n) — yr-1(n).
ITTar 8. Boruncautsh u BO3BpaTUTh P-3HadeHue:
P=1- FXZL_2L_1 (SMLIPH) .

YcaoBuga npuMeHeHUd. /[0/17KHO BBITIOJTHATHCS YCJIOBHUE:
n
n>20- 2% (L<10g2%>.

Pekomenmyerca Boioupars: 2 < L < 23, npuueM npu L = 20 HeobxomuMasd JTUHA TOCIE-
nosartesapHocTr n = 20 - 22° = 20971520 6uTOB.
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5.4 TecT «myCTBHIX AMMKOB>»

O6mue cBemeHusd. [IpuMeHeHe CTATHCTHYECKUX TECTOB, UCIHOJIb3YIOMNX YACTOTHI BEK-
topos u3 {0, 1}, orpanuyeno nedospmumu 3navenuamu L. C ysesnuenueMm L undbopMaTHBHOM
CTATACTUKOH CTAHOBHUTCS YHCIO BEKTOPOB, HE BCTPETHBIIUXCS B TECTHUPYEMOM IOC/IEI0BATE -
HOCTH HU pa3y (WM yKe BCTPETUBIINXCs 0oJiee OHOTO pasa). TecToM, OCHOBAHHBIM HA JAHHOI
CTATUCTHKE, BJIseTcst TecT «mycrhix simukosy (4], [5], [I7, c¢. 121], [19)].

TecT «IyCTHIX SIMUKOBY IO3BOJIIET OOHAPYKUBATH OTKJIOHEHHS OT L-MEepHOI0 JUCKPETHOrO
PABHOMEDPHOT'O PACIIPEIeICHNUS.

IlapameTp Tecra: gauna dpparmenta L.

O6Gosuauenune: KIISA[L].

Bxoanbie gaunsbre. [locienosaremsuocts X = (xq,...,2,).

IMTar 1. Beraucaurs yucio dbparmestos m = [n/L].

IITar 2. Iloctpourh pazbmenne X Ha [OcCIem0BaTelbHBIE HellepeceKaomnecs L-
dparmentor: X = (X1, Xo, ..., X)), Xy = (xL(t—1)+1> e ,th) € {0,1}f, t=1,m.

ITar 3. na v € {0, 1} peraucaurs 9acToTh:

vE) = ZI{Xt =v}.
=1

ITTIar 4. Beraucaurh CTaTUCTUKY TECTa — YHUCJI0 BEKTOPOB, BCTPETUBIINXCS 00J1€e O IHOIO
pasza (4uca0 «KOHMDIUKTOBY ):

Sop= Y, (V=N >1p=m—{2" = > T{n =0} ) =m— (2"~ ).

ve{0,1}& ve{0,1}&

e o = po(m, 2L) — uucno <mycreix smukosy: Bekropos u3 {0, 1}X, ne serperusmmxcs B X
HU pasy.
IITar 5. Beruuciuth BecnoMorarebHbIe HapaMeTph:

m m2

=50 A = 59l M= 2ke™ o2 =2Fe M1 — (1+N)e ™).

ITTar 6. Ecin A < 1/32, 1o BeraucanTh P-3Hadenne 1o dbopmysie:

A

P=Fg (2).

IMTar 7. Ecau 1/32 < A < 5, 10 BBIUHCIUTH P-3Ha4eHue 00 (hopmyie:

p;@(_w).
o

IITar 8. Bossparurs P-3HadueHue.

YcaoBus npuMeHeHnd. 1ecT «IMyCThIX SAIUKOBY CAeIyeT MPUMEHATh I OoJbinmux L B
TeX CJIydasx, KOrja IPUMEHUTb TeCThl THIIA XU-KBaIPAT HEJIb3d.

Pasmeprocts dbparmentoB L u uuciao dbparmentoB m = n/L B X JOIKHBI CONIacOBa-
HO BBIOUPATHCS B COOTBETCTBHU C OJHON M3 YKA3AHHBIX BBIIIE ACUMITOTHK (CM. mard 5 u 6
AJITOPUTMA).

B ciaygae A\ > 5 TecT He IpPUMEHSIETCS: PEKOMEHIYeTCs HCIOJIb30BATh KPUTEPHil XU-
KBa/IpaT, OMHCAHIe KOTOPOro MpuBeJeHo B II. [5.11]

I[Ipu A < 1/32 pekoMenayerca menosibsosats L > 19 u m = 25/23 pekropos.
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5.5 Tect cepuii

O6mue cBegenns. Llenn Tecra — NpOBEPUTD, COOTBETCTBYET JIM YMCJIO CEPUil U3 HyJIel u
eIMHAL PA3JIAYHON JJIMHBL B HAOJIIOAAEMOM IIOCIEI0BATEILHOCTH TEOPETHYCCKH OXKIIACMOMY
YHCITY 75T PABHOMEDHO PACIpeIe/IeHHbIX CIydailHbIX mocsenopareabaocteit |7, ¢. 182], [§].

Tect cepuii IO3BOJISET BHIABIATD IIOCIEI0BATEILHOCTH, KOTOPBIE ¢ BEPOATHOCTBIO GOJIbIIE
0,5 cOXpaHSIOT CBOe MpeJIBIIYIee 3HATEHNE.

O6o3uauenne: KC.

Bxoanbie gaunsbie. [locienosaremsaocts X = (x1, Ta, ..., Ty).
DparMenT (x4, ey, - - -, Tepp—1) TOCTETOBATENLHOCTH X HA3BIBACTCS cepuet] daunby £, ecou
Ty =Tpy1 =+ = Tyyp 1, HO Ty £y (mma t = 1) w2449 1 # Tyyp (Wwm t + 0 — 1 =n).

IITar 1. Beruucants TeopeTudecKre 4YacTOTHl CepHil:
. 42 . T
pwi=(n—i+3)/2* i=1k,

r7ie k onpejesiercs U3 YCJOBAS: [k = D U [grq < D.
) 0 1 b .
ITar 2. JIna i = 1,...,k BEIYUCUTDH YACTOTHI z/i( -~ VZ»( ), 3tech Vi( ) — wactora cepnit u3
CUMBOJIOB b JUIMHEL ¢ B TIOCJIeJ0BaTeIbHOCTH X .

ITTar 3. Boruncanrsh 3Hauenne CTATUCTUKUA TECTA Syyuns:

i=1 Hi i=1 Hi
ITTar 4. Beruucjiuth n Bo3BparuTh P-3Ha4eHue:
P=1- Fxgk_Q (Sruns) -
YcaoBug nmpuMeHeHns Tecta. PekoMenayercsd ncnoiab3osath n > 20000 u k > 6.

5.6 Tect aaMHHBIX cepmuii

Ob6mue cBenenuda. B tecre JIMHHBIX cepuil NMpoBepsieTCs, YTO MaKCUMaJbHas JTUHA
Cepuu W3 eINHUI UN HyJiel B L-OuTHOM dpparmMenTe HadI01aeMOi TIOCIe10BaTeIbHOCTH COOT-
BETBYET TEOPETHYECKH OKugaeMomy 3Hadennto |8, crp. 67]. Tect crpontces ¢ yaerom pesynbra-
ToB paborst [15].

Tect AMUHHBIX CepHil MO3BOJISET BHISBIATH Te Ke 3aBUCHMOCTH, 9TO W TecT cepuii (cM.
. B3).

ITapameTp Tecra: aimua dparmenta L € {8,128,512,1000, 10000}.

O6o3nauenne: KJIC[L].

Bxomusie gauusie. [locienoBarensrocts X = (21, Ta, ..., Ty).

ITTar 1. Paz6urs X na m = [n/L] dbparmentos X; mo L Gur:

Xi = (T—1)r41, - T—1)L4L), ©=1,m.

IMTar 2. ITo L, ucuoab3yst tabauniy [2] oupenesurs pa3duenne MHOKECTBA JJIMH cepuii Ha

noamuoKecTBa (Kaaces) Dy, ..., Dk.
IMIar 3. /lnsa ¢ = 1,...,m nafitu jymmny b; MaxcuMaJbHOI cepuu u3 ejuHuIl B (pparMen-
T€ Xl

IMTar 4. Jlna j =1,..., K:

10
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1) ucnosb3ys Tabsmiy , OIPEJELIUTH TEOPETUIECKIE BEPOATHOCTH IO IaHUs CTATUCTHK
b; B Kaacc Dj:

Wj:P{biGDj};

2) BBIYMCJINTDH YACTOTHI MONAJAHUSA CTATHCTHK b; B KJIACC D;:

vi=>» I{b; € D;}.
=1

IITar 5. BoIYucaIuTh CTATUCTUKY TECTA:

K

- )2
Sionyg = 3 =)

mi,;
j=0 J

IITar 6. Beruucjiuth n Bo3BparuTh P-3HaueHnue Tecra:
P=1-F;a (Siong) -

YcaoBusa npuMeHeHUd. [J0KHO BBIMOJHATHCA YCJAOBHE: M - MiNggi<ckx T; = 10. OTKy-
Ja cAeyeT, YTO MUHHMAaJIbHAs JJIMHA 71 TMOCJAETOBATEIbHOCTH X I Pa3INIHBIX 3HAYCHUH
napameTpa L I0KHA YIOBIETBOPATH 3HAUCHUAM 13 Tabuis [1]

Tabaumna 1 — MwuHUMaIbHBbIE 3HAYEHUSA N TECTa JJIUHHBIX cepuii

L] 8 128 512 1000 10000
n | 427 | 12464 | 50688 | 100000 | 1490000

ITpumeuanne. Eciu Bepua Hy u B pparmenTte X; Bcrpeuaercd r equnun u L — r myJei,
TO TEOPeTHIECKHe BEPOSITHOCTH paBHbI [J]:

L U
1 1 L .

P{b<q} = E CEP {b; < qr} oL P{bi<qlr} =+ E (_1>jci—r+lof—j(q+l)’

r=0

Ci =
e 0<¢< L, U=min(L—r+1,[r/(¢g+1)]), 0<r<L.

[Tpu Gosabiux 3HavYeHUAX [ BBIYUCIEHHE BEPOSTHOCTEH 7; 1O JaHHBIM (OpMy/IaM Tpe-
Oyer OOJIBITUX BBIYUCJIUTEIHHBIX U BPEMEHHBIX PECYPCOB, MOITOMY B METOJIMKE IpeIIaraercs
sHavenus Ay dparmenTos L Beibuparh n3 Muoxkecrsa A = {8,128,512,1000, 10000}, mis
KOTOPOT'O CJIeJIaHbl IIpeJiBbIuncaenns. B Tabaune [2| npejacTraBienbl Kjiacchl [; JUid Pa3TMIHBIX
suadenuii L € A, a B Tabaune [3| — cooTBeTcTBYIONIE UM BEPOSATHOCTH ;.

Tabauma 2 — Pa3zbmeHne MHOXKECTBa 3HAYEHUI CTATHCTUKU b; HA KJIACCHI
| L | 8 |128] 512 | 1000 | 10000 |

K 3 5 ) 5) 6

Dy | <1 |<4] €6 | <7 | <10

D, 2 5) 7 8 11

Dy | 3 6 8 9 12

Dy | >4 7 9 10 13

Dy | — 8 10 11 14

Ds| — | 29| 211 | > 12 15

D¢ | — — — — > 16

11
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Tabauma 3 — BepogrHoCTuU HOIAJAHNA CTATUCTUKHU b; B KJIacChI

L] 8 128 512 1000 10000

K 3 5 5 5 6

mo | 0.21484375 | 0.1174035788 | 0.1299334833 | 0.1388551909 | 0.0866323111
m | 0.3671875 | 0.2429559593 | 0.2361223453 | 0.2369038167 | 0.2082006484
my | 0.23046875 | 0.2493634832 | 0.2418343719 | 0.2387912400 | 0.2484185819
ms | 01875 [ 0.1751770603 | 0.1729754256 | 0.1700180792 | 0.1939127867
™ — 0.1027010713 | 0.1032697631 | 0.1014361440 | 0.1214584851
ms — 0.1123988471 | 0.1158646108 | 0.1139955292 | 0.0680110893
s — — — — 0.0733660975

5.7 Tect anmpokcuMaun SHTPOIIUHN

Ob1mmue ceegeHus. TecT anmpoKCUMAIINKA SHTPOITMN OCHOBAH HA, CTATUCTHIECKAX OIEHKAX

SHTPOTNH CJaydaiiHbix (dparmenToB pasveprocreit L n L — 1 [12].

Tect no3BoJisieT 0OHAPYKNUBATH OTKJIOHEHUsT OT CBOHCTB OMHAPHBIX PABHOMEDPHO pacIipe ie-

JICHHDBIX CﬂyqaﬁHbIX HOCJIG,ZLOB&TGJIBHOCTGIU/I, CBA3aHHBIEC CO 3HAYUMbBIMU MU3MEHCHUAMUN KOJINYe-

cTBa nHMOPMAIUN NIpH mepexojie oT hparMeHToB pazmepuoctu L — 1 K pparmentam pasmep-

noctu L.

IlapameTp Tecrta: giuna dpparmenta L.
O6o3nauenue: KAJ[L]).
Bxoaubie nannsbie. [locienoBarensaocts X = (21, Ta, ..., Ty).

IMTar 1. g ¢ € {L — 1, L} mocrpouts pa3duenns X Ha mepecekaroruecs (-pparMeHTs:
¢ -
Xt():($t7$t+17---7$t+£—1)7 t=1n+1-4¢

¢
ITar 2. Jdas ¢ € {L — 1, L} BBIYUCIUTH OTHOCHTEIbHBIE YACTOTHI {7r£ '} Berpeuaemoctn

BCeBO3MOKHBIX BeKTopoB v € {0, 1}

IMTar 3. Jnsa ¢ € {L — 1, L} BbIYUCTUTD BHIGOPOUHBIE SHTPOIIUK:

FO = — Z 70 In7®

A
ve{0,1}¢

ITTar 4. Beiuucjiurh npupaliienue SHTPOLUK:
ApEn(L) = FV) — =1,
ITTar 5. Berancanth crarucruky recra Sap(n):
Sap(n) =2n|ln2 — ApEn(L)|.
IITar 6. Beruuciuth u Bo3BparuTh P-3HaveHnue Tecra:
P=1- FX§L,2L_1 (Sag(n)).

YcaoBuga npumenenud. [lapamerp L pekoMmeHnayercs BHIOUPATh MaKCHMAJIBLHO BO3MOXK-

HBIM, yJIOBJIeTBopsIomuM yeaosuio n/2 > 100.

12
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5.8 Tect ckamgpHOro NpoN3BegeHNUA

Ob61iue cBegeHund. TecT OCHOBaH Ha SKCTPEMAJIbHON CTATHCTUKE CKAJIAPHOIO IIPOU3BE/Ie-
aust [24]. Tect mo3BosIsieT OGHAPYKUBATH OTKJIOHEHUsI OT THIOTE3bl HE3ABUCUMOCTH U PABHOBE-
POSATHOCTH.

IlapameTps! TecTa: nauHa noadparMedTa m, ducao noadparmentos K > 2. [lo mapa-
MeTpaM m u K omnpenensercs niuHa dparmenta L =m - K.

O6o3nauenue: KCKII[m, K.

Bxoansie gaunsbre. [locienosaremsiocts X = (xq,...,x,).

IMTar 1. Pas6uts X wa M = [n/L] dparmenros puabsl L = m - K, a KaxIplii w3 9THX
dparmeHTOB B CBOIO 0Yepeab pasduTh Ha K mnoadparMeHToB JJIMHBL M

X0 =(xO x x99 ¢=1M,

0 _ S
Xz’ o (x(lfl)L+(ifl)m+17 o 7‘T(z71)L+im)7 1= 17 K.
ITTar 2. Ilo xaxgomy dparmenty X (¢ = 1,M) meramcaute K — 1 crarucruk
y© y©
2 9 )
‘ ‘ ‘ e
Yj( b= (x\, Xj(- ) = Z$(571)L+k CT(-1)L4(-Dmiks  J = 2, K.
k=1
ITIar 3. JIna kazxoro dparmenta X (¢ =1, M) no crarucTukam }/2(@, . ,Y](f ) onpege-

4
JIATH SKCTPEMAJIbHYIO CTATUHCTUKY Yrr(la)x:

Y, =max {v,, ... v}

Cratuctnka Y, XapaKTepusyeT «CTeleHb IOXOKeCTH» 1-To U j-To (pparMenTos.
v ———
IMTar 4. ITo nabopy cTaTHCTHK {YHSQX: ¢ =1, M} BEIYHCIUTD SMOINPUIECKHAE TACTOTHL:

M
fk = ZI{YHSQX = k}
=1

IITar 5. Beraucjantb TeopeTHIecKne J4acTOTHL:

b= P (s =0) = 277 300 2701 47K
=0

m k K-1 m k—1 K-1
qr = P {Ymax = k} =2 Z Cﬁz (Z 2_£Cg> -2 ZCfn (Z 2_é0é1> , k> 0.
=0 y=0 y=0

=0

ITIar 6. BoraucauTh CTATUCTUKY TecTa Sye:

 (fx — Mgi)®
SXQ — Z M—qk
k=0

ITTar 7. Beruucjiuth u Bo3BpaTtuTh P-3HaueHnue Tecra:
P=1-Fg (5¢).

Veaosug npumenennsd. Ipu BoiGope mapaverpos m u K Tpebyercd 00eCIednTh yCIOBH:
1)me{2,3,...,8};2) Ke{23,...,11}; 3) qm% < o5y TAC Gmin = Ming g

13
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5.9 ChnekTpajbHBIil TECT

O6mue cBemenus. CreKTpajbHBIA TeCT NpeIHa3sHAYeH /I BbISBJICHUS IePUOIAIHOCTH
B OMHADHBIX CJOYYaiiHBIX mocyenoBareabrocTax [§]. Tect crpoutes ¢ yaeToM pe3yabTaToB pa-
Gorer [10].

IlapameTpsl TecTa: HeT.

O6o3uauenne: CK-BIIO.

Bxoanbie gaunsbre. [locienosaremsaocts X = (xq,...,x,).

IITar 1. Ilo X cdopmupoBarh nociaenoBarebHOCTL Y, 3amenss x; = 0 na y, = —1, a
;= 1Hay = 1:

Y:(ylay2>-~7yn)v y=2r,—1, t=1n.

ITTar 2. K Y npumeruts aaroput™ 6sicrporo nmpeobpasosanus Oypee (BIID) [13] u cdop-

MEUPOBATh KOMILIEKCHOZHAYHYIO MOCTIEI0BATETHLHOCTD S = (Sg, S1, ..., Sp_1):

- omi(k — 1)t -
StzzykeXp (—m(n )), t=0,n—-1,
k=1

<27rikt) (27rkt) . (27rkt)
exp =cos|—— ) tesmm| —— |,
n n n

n1=+—1— MHUMag eINHHUTIA.

rjue

ITar 3. Ilo S chopmupoBaTh MOCTETOBATENLHOCTD {|s¢|}:

‘St| = (S?>2+(S?)27 :0,71/2—1,

3 .
rie {s%} u {57} — neficTBuTeIbHAA W MHMMAs YACTH MOCTe0BaTebHOCTH S (B CHILy CHMMET-
PUYIHOCTH CyMMUDYEM TIOJIOBUHY YJIEHOB IOCIEI0BATEIBLHOCTH ).

ITar 4. Oupegenuts mopor h = (ln O—BS) N ¥ MOCTPOUTD MOCEOBATETHLHOCTH OMHAPHBIX

CyYaiiHBIX BEJMYMH — WHANKATOPOB IPEBBIIEHNs 3HAUeHH |s;| mopora h:
ug =I{|s;] <h}, t=0,n/2—-1.

[Ipu Bemmostnenun Hy 95% 3uavenuii |s;| 10MKHO JleKaTh HUXKE TIOPOTOBOTO 3HAUeHUsT h =
v/3n. TIpu 3TOM BeJIMYHHBI U; UMEIOT pactpeenenne Bepuymwim [8):

L{w}=Bi(1l,p), p=095 t=0,n/2—1

IITar 5. BeraucauTsh 3HaYeHne CTATUCTUKA Sgc:

n/2—1

SSC = E Ug.
t=0

ITTar 6. Beruucantb MareMaTudecKoe OKHaHUe U JUCITePCHIO:
w==p,

=" 1=
P 0= g1 =p)

IITar 7. BoruucanTs u BO3BpaTUTh P-3HadeHUe TecTa:

)

VceaoBusi npumenenns. Tpebyercs BeinosHeHne yesaopust [22]: 5:0.95-0.05 > 9, To ecTp

n 2

n > 400. Pekomenayercsa Boibupars n > 1000 6uros [§].

14
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5.10 DBarapesa Bepnyiin

Ob61ue cBenmenusd. Ilpu ucnonbpzoBanuu Gatapen bepnHyiim mo Hadbopy BXOIHBIX P-
3HAYCHUH PPArMEeHTOB g KazKI0r0 TeCTa CTPOUTCA HOBad clydaiiHad OMHApPHAS MOCTIEI0BA-
TEILHOCTD, 3JIEMEHTH KOTOpoii pasubl 1 npn npungarun Hy n pasasl 0 npu orkiaonennn Hj Ha
YPOBHE 3HAYUMOCTH TecTa <. Ilpn Boimonnenun Hy HOBad I10CAEI0BATEILHOCTH COOTBETCTBYET
pealn3anuyi CXeMbl He3aBHCHMBIX MCObITaHuil Bepnymmm. [muHa HOBOH IOC/IEI0BATEILHOCTH
COBIAJACT ¢ YMCAOM (PPArMEHTOB TecTHUpOoBaHud. Jacrora npunarus Hy 1o Becem dparmen-
TaM OIIpeje/isgeT ele ONHY CTATHCTUKY, KOTOpasd U ABISCTCS CTATHCTUKON MHTErpaJbHOrO P-
sHavenus. [Ipu BeinosHennu Hy JaHHAsT CTATHCTHKA nMeeT pacipeesienune Beprym [8], [14].

ITapameTpsl: ypOBEHDb 3HAYMMOCTH TECTOB (.

OGosuauenue: B1|a].

Bxonnsle maunsie. Habop P-snavennii (P;j), i =1,q, j = 1,m (¢ — wuco tectos; m —
qucyio (bpAarMeHTOoB).

IMIar 1. Inmai=1,...,qu j=1,...,m 1no nHabopy P-3HadeHH#l OCTPOUTH UHIMKATOPHI:

ITar 2. /Ing ¢ =1,...,q BEIYUCAUTD YacTOTy Ipundatus Hy:
m
j=1
ITar 3. /Ina ¢ = 1,...,q BbIYUC/AUTD UHTEI'PAJIbHbIE P-3HAYEHUS TECTOB:
vi/m— (1 —«
Pil —1—- [ — l/ ( )
a(l —a)/m

ITar 4. Bossparuts (P}, ..., P)).
YcenoBus npuMmeHeHusi. [[0JKHO BHIIONHATHCS yeaosue: m > 1/a. Pekomenayembie 3ua-
yenus: § = 0.0001; m = 104 nns Bei6opku 1 M6 u m = 200 g1 Beioopku 10 M6.

5.11 DBarapes xm-KBaapar

Obiue cBenmenus. llpu ucnosb3oBanun Oatapen XU-KBaJpaT K BXOJHOMY Habopy P-
3HaveHuil (PPArMeHTOB g KAazKJIOTO TeCTa B OTAEJbHOCTH IIPUMEHAeTCd KPUTEPUil COoraacus
XH-KBaJIpaT, IpH 3TOM Habop P-3HadyeHuil MHTePIPETHPYETCd KAK HOBBLIC CTATUCTHYCCKHE Ha-
omonennd. JInHa HOBOM HOC/I€I0BATENBHOCTH COBIIAJAECT C YUCIOM (PPArMeHTOB TECTHPOBA-
uug. [1o 3HAYeHUIO CTATHCTUKY XA-KBAAPAT CTPOUTCS MHTErpaabHoe P-3HadeHue TecTa.

ITapamerpsl: & — 4nCI0 HHTEPBAIOB IPYIIHPOBKHA /I KPUTEPU XU-KBAIPAT.

OGozuauenue: B2[k].

Bxopusle mannsie. Habop P-snavennii (Pij), i =1,q, j = 1,m (¢ — aucno tectos; m —
qucsio (bparMeHToB).

ITTar 1. Pa36ute orpesok [0; 1] Ha k paBHBIX HHTEPBAJIOB:

L= -V/kj/k), j=1Lk=1 I =[k-1)/k1].

IMTar 2. /Tns kaxaoro recta K; (i = 1,. .., ¢) BBIYACAUTH 9aCTOTH TTONa anust P-3HaqeHnii
JIAHHOT'O TecTa B HHTepBaJ/bl [;:

’/z‘j:ZI{H-tGIj}, j=1,... .k
t=1

15
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Teoperndeckue BepOSITHOCTH IIOLAJAHNS B KayK/Iblil U3 nuurepBaios I; pasusiorcs 1/k.
ITar 3. /Inga i =1,...,q BbIYUCJUTD CTATUCTUKY KPUTEPUs XU-KBAJIPAT 1-I'0 TECTA:

k 2
(4) B (Vij —m/k:)
Sx o Z m/k ’

J=1

rie m/k — TeopeTudeckasi 9acToTa MOMAAaHusa HAGIIOeHUi B j-ii MHTEpBAJL.
ITar 4. Ing ¢ =1, ..., ¢ BEIYUCJUTH HHTEIpaJbHbIe P-3HAYEHUS TECTOB:

v Xk—1

Pr_1-_F., (5@)

Ilar 5. Bossparuts (P7, ..., P?).

VceaoBusi npuMeHeHust. [J0/KHBI BBIIOJHATBC yeaous: m > 1/« k > 10, m/k > 10.
Pekomenmyempie 3navenus: § = 0.0001; (m,k) = (104,10) ans seiGopku 1 M6 u (m, k) =
(200, 10) mast BeiGopru 10 M6.

5.12 TecTupoBaHme oaHOIi MOCIAEI0BATEIHLHOCTHI

Obmue cBegermusi. Meroguka npundarusg Hy ocHOBaHa Ha MPUHIIUIE TapaHTHPOBAHHO-
ro pesyabrara [20], [25]: Hy npunumaercs, ecim Bce WHTerpajibHble P-3HaUeHNsT KayKIoi n3
GaTapeil CBUICTEILCTBYIOT B €€ MOJIb3Y.

IMapamerpsr: Ha6op tectos B = { K7, Ko, ..., K}, rie ¢ — 4uciio TectoB B 6aTapee; TUCIO
bparMeHTOB M; YHUCIO HHTEPBAJIOB IPYHIIMPOBKHA k; yPOBEHb 3HAYMMOCTU TECTOB (v; YPOBEHb
3HAYMMOCTH OaTapeii [.

O6Gozuauenue: TOII[B, m, k, a, f].

Bxoagubie gannsbie. [lociegoBarenbaocts X = (x1,...,Ty).

IMTar 1. Pa36ute X wa m dparmentos mo n = [N/m| 6utos:

X(J) = (ZL’(j,l)nJrl, (L’(j,l)nJr% e ,IL'jn), ] = 1, oM.
[Ipu Takom pazduenuu mnocjepanue OUTH X MOTYT UTHOPHPOBATHCS.
Tar 2. JIlng ¢« =1,...,q u j =1,...,m mno Garapee TecTOB 3 BEIYUCIUTH HAOODPHI

P-3nadenwit:
P; = K;(XY).
ITTar 3. Beruucjurh nnrerpasibubie P-3nadenus darapen bBepuysiim:
1 1
(P17"'7Pq) :Bl[Oé](PH,...,le,le,...,PQm,...,qu,...,qu>.

IITar 4. BoruncaunTs uHTerpabible P-3HadeHus OaTapen XH-KBaJIparT:

<P127...,Pq2):BQUC](Pll,...7P1m,P21,...,P2m,...,qu,...,qu>.

IITar 5. Haiitu MmunumanbHoe P-3HavueHne cpeiu WHTeI'PaJIbHBIX P-3HadeHuil obenx dara-

peit B1 u B2:
Puin =min{P},... P/, P},... P}

ITTar 6. Bosspaturb I{ Py, < }: 0 o3Hauaer npunsatue Hy, 1 — oTKIOHEHHe.

IITar 7. Eciu 650k «TectupoBanue ojiHOM MOCEI0BATEILHOCTH» UCHOJIb3YETCS B COCTa-
Be Os10Ka «TecTupoBanue HECKOIBKHUX IOCIEI0BATEILHOCTHY, TO JIOMOJHUTEIbHO BO3BPATHTD
nabop (P!,..., P}, P, ... P?).

CxeMa TeCTHPOBAHUSA OTHOM MOCEI0BATEILHOCTH IIPEJACTAaBICHA HA PUCYHKE
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bunapHas nocnenoBareaIbHOCTb X

pa30ueHne Ha (hpParMeHTHI

X X2 e X

CTaTUCTUYECKOC TCCTUPOBAHUC

TecTol P-3naueHmst barapes
¢parment 1 | ¢parment 2 dparmeHT m | yyrerpanpusie | bepHymm | Xu-kpaapar
K, P, P, p, | Pomeemm 1 p) P/’
1 2
Kt] P,/] qu o qu Pq Pq
BEP/UKT
(P!, P'2p}

Pucynok 1 — Cxema TecTupoBaHus OOHOI MOCJE€d0BATEIBHOCTHA

5.13 TecTupoBaHUEe HECKOJIBKNX MOCJIE€A0BATEILHOCTE

OOmue cBemenud. [lycTh TecTupyercs He 0jiHA, & HECKOJIBKO MOCJIE[I0BATEbHOCTENH, U K
kazk10# u3 Hux npumensiercs 010k TOII ¢ dpurcupoBannbim yposaem 3uaunmoctu (. Torma c
POCTOM HHCJIA ITOC/IEI0BATE/ILHOCTEN BEPOSTHOCTH OPAKOBKY XOTd Obl OJHO U3 HUX Oy/AeT yBe-
JIMYUBATHCH Jlazke upu crupaseiuBoctu Hy. Urobbl nzdexarsb dyepecuyp KeCTKUX BEPAUKTOB,
npore/ypa NpuHATUA perenus Moaudunupyercs. Bo-miepBbix, anajan3upyercs ypoBeHb Opa-
KOBKH KazKJIOT'0 U3 TECTOB MO-0T/ie/ibHOCTU. ['unoresa Hy orBepraercs, TOJbKO €CJAU HEKOTOPbBII
TECT sIBHO CBU/JIETE/ILCTBYET IIPOTUB Hee. Bo-BTOPHIX, 11pu 00paboTKe ypoBHEil OPaKOBKHU OT/IE/b-
HBIX TECTOB UCIOJIb3YeTCsl JOMOTHUTEIbHBINH YPOBEHb 3HAYMMOCTH. JTOT YPOBEHDb yMEHBITAETCS
C POCTOM HYHCJIA IOCIEI0BATE/ILHOCTEH, U, TaKUM 0Opa3oM, TpeboBaHus K YPOBHAM OPAKOBKH
0CJIA0IIOTCS.

IMapamerpsr: Habop recros B = { K, Ko, ..., K}, rae ¢ — 4uciio tectoB B Garapee; THCIO
¢dpparMeHToB M; YUCJI0 MHTEPBAJIOB I'PDYIIUPOBKH k; YPOBEHb 3HAYMMOCTU TECTOB (v YPOBEHD
3HAUUMOCTH OaTtapen [; ypOBeHb 3HAYMMOCTH HPOXOXKIEHHUS TECTOB B COCTaBe Darapeii 7.

O6ozuauenune: THII[B, m, k, a, B, 7].

Bxoausie gammbie. [locaegoBaremsnocrn X[1], X[2],..., X[M] gmuaor N xaxngas
(M > 2).

IMTar 1. /Ina j =1,..., M BbIYUCIUTH:

(Pl Py L), PR - -, PYL]) = TOTI[B, m, k, o, B](X[j]).

q

. . pl2
[Mosyuennniit nabop P-3uadennit (P,’7) HA3BIBACTCS CMAMUCTMUYECKUM NOPMPEMOM.

IMTar 2. lnab=1,2,i=1,...,qu j =1,..., M BbIYUCIUTH PE3YJBTATHI TTPOXOKICHUAA
tecta K; B cocrare barapeit b1 n B2:

AYj1 =T1{P'[j] = B} .
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ITar 3. Jlna b = 1,2 mw ¢ = 1,...,q BBIYHCJIUTD OTHOCHTEJbHBIE YaCTOTHI ITPOXOZKICHUA
tecta I(; B cocrase darapeit bl n B2:

1 M
b— — N A
vi MJ; ilJ]

ITTar 4. [To M u 7 nocrpouts 10BepUTENbHBIT HHTEPBAI [Amin, Amax] A1 OTHOCHUTEIBHBIX
4aCTOT ITPOXOXKIEHUS TECTOB:

(1 —7)

(1 =)
TR A v

Aminzl_ -3
7 M

Apax =1—7+3

Ecsu nostydyennoe 3nagenne Ay, < 0, T0 ero 3nadenue cieayer mepeonpeaeanthb: App = 0.
Ecmu Apax > 1, TO ero TakyKe caeayeT mepeonpeneanth: Ay, = 1.

Hanpumep, ipu M = 50 u v = 0.01 Gyaer nosyuen jgosepureabhbiii maTepBat [0.948, 1];
npu M =50 u v = 0.001 — warepsas [0.986, 1].

ITar 5. Haiitn MuaENMaIbHOE 3HAYEHIE OTHOCHTEILHBIX YACTOT ITPOXOXK/IEHUST TECTOB I
obenx Oarapeii:

Vmin = I%lZH{I/Zb }.

Munnmywm Geperca mo b € {1,2} wi € {1,...,q}.
ITTar 6. Bossparutsb I {vmin & [Amin, Amax|}: 0 o3navaer npunarue Hy, 1 — oTkI0HEHHE.
CxeMa TeCTHPOBAHMSA HECKOJILKIX HOCIeI0BATEIBHOCTEH MpeaCcTaBaeHa Ha PUCYHKe

EERECEEEEE
TOIl TOIl TOII
¢ ¥ i
P![1], P/T1] |P/[2], P][2] P/[M], P/M]
CTaTHCTUYECKUI TOPTPET
Cer- Barapes bepuymm Barapes xu-kBagpar
MEHT K, . K K, w“ K
1 AN - A A " AT
M| A'Dg . AL | M . AJM)
wactora v, . v, v} . v,

U BEPAUKT

I{min {v, v’} €[A,..A,.]}

Pucynok 2 — Cxema TecTHpPOBaHUA HECKOJbKNX MOCJIE€0BATEIbHOCTEN

5.14 IlpoBenmeHnume MCOBLITAHMIA

Bxoansie mamsbre. Ha ucnpitanus npeacraBigercs Jaub0o OTHA HOCTEA0BATENLHOCTE X
6o M > 2 mocsmenosaresbrocteir X[1], ..., X[M]. Kaxknas mocsienoBaTebHOCTh COCTOUT
u3 2% wam 10 x 223 Guros.

Bazsossle crarucTudeckue Tectsl. /s nocaegoBaresnbaocTeit quuabl 1 M6 ucnoansyer-
cs mabop B1 u3 caenyiomux 8 recros: M/IPH[9], MAPII[11], KIIf[18], KC, KIC[128], KAD[9)],
KCKII[4, 10], CK-BI1®.
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st mocustetoBaresbaocTeit aumabl 10 M6 ncnosb3yercst Habop B2 u3 ciieayomux 8 TeCToB:
MJAPHI[11], MAPII[14], KIT#[22], KC, K/IC[1000], KAD[12], KCKII[4, 10], CK-BII®. Tecrn
oupesesenst B 11 .2 — .9

IIpumeganue — Ilpu Apyrux JUIMTESBHOCTSIX TOCAEJ0BATEBHOCTENH CICIyeT IePEOPeIesInTh 1a-
paMeTpnl 6aTapeil TECTOB.

AJIropuT™M TeCTHpPOBAaHMS MOCaeI0BaTeIbHOCTEH manHbl 1 M6:

IITar 1. Ecaun ma BXo# moaHa OHA TMOCJETIOBATEILHOCTD, TO BO3BPATUTH BEPAUKT

TOII[B1, 104, 10, 0.05,0.0001}(X).
IITar 2. Ecim #a BXOJ IMOJaHBI HECKOJBKO MOCJEI0BATEIbHOCTE, TO BO3BPATUTDL BEPIUKT
THII[B1, 104, 10, 0.05,0.0001, 0.01](X[1], ..., X[M]).

Ajropurm TecTupoBanug mocsaemoBarebaocteit aiuast 10 Mo:
ITar 1. Eciu na BXOJ, MOJ@Ha OJHA ITOCIEI0BATE/IHHOCTb, TO BO3BPATHTL BEPIUKT

TOII[B2, 200, 10, 0.05,0.0001}(X).
ITTar 2. Eciu #Ha BXOJ MOJaHBI HECKOJBKO IOCJAEI0BATEILHOCTEH, TO BO3BPATUTDL BEPIUKT

THII[B2, 200, 10, 0.05,0.0001,0.01](X[1], ..., X[M]).
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IIpunoxxenne A
dopma IIPOTOKOJIa

k3. Ne {TTose 1}

ITporokoa Ne {Ilone 2} ot {Ilose 3}
CTATUCTUYECKOTO TECTUPOBAHNUS BBIXOAHBIX IOCJIEI0BATEIbHOCTE
reHepaTopa CJIydaiiHbIX ducet

Teneparop cayvaiineix uucen: {[Toxe 4}

BrixogHas mocsie10BaTeIbHOCTD:

Nmsa daitna | Yucso nabaronennit | X3II-3HaueHHe daiiia COIJIACHO
CTb 34.101.31-2020

1. ITpoBepKka He3aBUCUMOCTH U PABHOMEPHOM pacIipeaeiéHHOCTA

Jas serxompmbix nocaegosaresnbuocreit 'CY {Ilose 4} rumoresa o He3aBUCHMOCTH U PaB-
HOMEPHOH PacIpe/Ie;IeHHOCTH BhIXOAHbIX OuToB {Ilose 5: BbIIOIHSIETCS /HE BBITOTHSACT-
csi}.

2. PeBy.TIBTaTBI CTAaTUCTUYECCKOTO TECTUPOBAHMNA BbLIXOAHBIX ITOCJE€I0BATCJIBHO-

creii
Tecrst (xpurepmn) Yacrora upoxoxenus recros (8B %)
Barapes Barapes
BepnyJuiu Xu-KBaJipar
M/IPH {Ilose 6} {Ilomne 6}
M/IPTI {TToste 6} {TTose 6}
Kpurepwuii mycrbix simukoB {Iouie 6} {Iose 6}
Kpurepuii cepuit {ITose 6} {ITose 6}
Kpurepwuii niuHHEBIX cepuii {TToste 6} {TTose 6}
Kpurepwuii annpokcumanuu surponuun | {Iose 6} {Iose 6}
CrexkTpaabHbIil KpUTEpHit {ITose 6} {IToe 6}
Kpurepwuii ckansiproro npoussenennst | {Iose 6} {TTose 6}

Ouenka BepOATHOCTH (4aCTOTA) HPOXOXKAEHUS TecToB B cocrase barapen: {ITose 7}.
Dkcmepr(b),
{TTose 8} {TToze 9}

B nosie 1 yka3zbiBaercss HOMepP 3K3eMILIsipa POTOKOJIA.

B noJie 2 ykaspiBaercst HoMep, OJHO3HAYHO UACHTUMUIUPYIONINNA TPOTOKOJI.
B nosie 3 yka3zbiBaeTcs JarTa COCTaBJIEHUS IIPOTOKOJIA.

B nose 4 ykasbiBaercs Haspanue ['CY, Kak 3asiBJI€HO TPOU3BOIUTEIEM.

B nosie 5 yka3blBaercsi BEpAMKT BbIHECEHHBIH B coorBercruu ¢ . [5.14]
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B nosisix 6 Tabsuipl TeCTUPOBAHUS HPUBOIATCS PE3YJIbTaThl IIPOBEPKU CTATUCTUYECKUMU
TecTaMy JUIsL IBYX Oarapeil: 4acrora npoxoxjaeHus TectoB (B %).

B nosie 7 yka3biBaeTcss MUHUMAJIbHOE 3HAYEHUE OIEHOK U3 10Jieil 6.

B nossx 8, 9 ykasbiBaroTcst cooTBeTcTBeHHO H0/2KHOCTh 1 P.11.O. 3xcnepros.
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