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1 TepMmunHBbI, 0003HAYEHNHA W COKPAIIEHUS

B macrosimeit MeTouKe HCIOJIB3YIOTCA CIEAYIONIAe TEPMUHBI 1 COKPAIIEHHS:

cJydaifHble 9ucIa — MOCTIeJ0BATETBHOCTD 9JIEMEHTOB, KazKIblil B3 KOTOPBHIX HEe MOYKET ObITh
npecKka3ad (BBIYUCICH) TOJIBKO HA OCHOBE MPEANIECTBYIONNX €My SJIeMEHTOB JAHHOH MOoCIe-
JIOBATEILHOCTH;

rereparop caydaiinsx gncesa (['CYH) — anmaparHo-mporpaMMHOe YCTPOHCTBO, BhIpabaThi-
BaloIee cJaydaifupie ducia. ['eHeparop BKIIOYAET OJUH UK HECKOJBKO HCTOTHUKOB CJIYIaiHO-
CTH U CPeJACTBA 00PAbOTKH JAHHBIX OT UCTOIHHKOB;

H.p.p. — HE3aBUCHMbIE H DABHOMEDHO DACIpeIeIEHHbIe (CIydaiiHble BEeJTHIHHBI);

CK3U — cpeacra kpunTorpaduyueckoii 3amuThl THMOPMAIIAH.

B macrosimeit MeTouKe HCIOMB3YIOTCS CIeIYIONHe 0003HATEHHU:

P {£} — BeposTHOCTDL HacTyILIeHUST COOBITHS E;

I{€} — unnukarop nacrymienus coopiTus &;

X2, — PACTIpEeJIeJIeHne XU-KBAJPAT C 1M CTENeHIMHA CBOOOJIB;

Fr(x) — dyukuus pacnpenenenns 3akona L: Fr(x) = P {{ < z}, rae cayuaiinas sesnan-
Ha & pacmupejiesieHa 1Mo 3aKony Lj;

F; ' (p) — xBantuab yposus p € [0, 1] sakoma L: Takoe z, uto Fp(r) = p;

¢ (z) — dyuKnua cTAaHIAPTHOTO HOPMAILHOTO PACTIPE/IE/ICHHUS;

E{{} — maremaTndeckoe OKHIAHTE CAYUANHON BETHIUHEL &;

C)' — 9mceao codeTanuii U3 n 0o m;

(2] — menas gacTh dncaa Z.

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
JUTEHBL. OT CTATUCTUYECKOTO KA4ecTBa CAYyYalHBIX YHces 3aBUCUAT HalexKHOCTHL CK3I.

B KOMIBIOTEPHBIX CHCTEMAX PACIPOCTPAHEHBI CJAeAYIONNe HCTOYHUKY CJIyIaiiHOCTH:

— dusnveckne HCTOYHUKHT, UCTIOIB3YOIINE TPOIECChl B (bU3HIECKUX YCTPOCTBaxX (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 paccMmarpuBaiorcad 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 MOCJIEI0BATEILHOCTEH OTHOTO
U TOIO K€ TeHepaTopa B PAa3HBIX YCIOBHAX U PEKHMAX €ro SKCILTYaTaIHH.

BBIXOIHBIE ITOCJIEI0BATETFHOCTH TOJZKHBL CONPOBOXKIATHCS JIOKYMEHTalnel, B KOTOPOit
JIOJIZKHA, OBITH YKa3aHa CJaeayIomas HHMOpMaIus:
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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 gmnoit 1 M6 1o 10 M6 (222 = 8388608 6utos coorBercayer 1 M6, a 10-22% = 83886080 6u-
ToB coorBercTByer 10 M6) kaxkmas. IlocienoBaTe bHOCTH MPEACTABISIOTCS B BUJE OT/EJb-
HBIX daitioB mim oanoro daiia. B nocaegnem ciydae caitn npeaBapuTebHO pa3dUBaETCS
Ha HECKOJIBKO (Dail/IoB, KazKJIblii 13 KOTOPBIX IIPEICTAB/ISIET IOCIeI0BATEIbHOCTD HY KHOM JITH-
Hbl (1 M6 wm 10 M6). Pasbuenne MozKeT BBIIOJHEHO ¢ MOMOIIBIO CJEMYOMUX KoMan Linux,
HAIIpUMep, B dacTHoCTH g 1 M6:

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

Tpebyercst ucnonb3oBath He Menee 10 (M > 10) mocaemosarenbrocreil. Pekomenayercs
ncnosb30BaTh 50 (M = 50) mocsiemoBaTebHOCTEH.

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

4 CpenacrBa U IMOPAI0K NCIIBITAHUI

s mpoBepku runore3nl Hy 0 HE3aBUCUMOCTH U OJIMHAKOBOM paBHOMEPHOU paciipejesieH-
HOCTHU 3JIEMEHTOB BBIXOJIHBIX TocsenoBaTesbuocTeit ['CH ucnonp3yiorcd crarucTudecKue Te-
crbl (KpuTepun). DTO MPOIEyPhl IPUHATHS peliieHus. B HuX o6pabarbiBaioTcst HAGTIOTaeMble
caydaiiHble YHCJia, B Pe3yJbTraTe 4ero BBIYHC/ISETCS CTaTHCTUKA TecTa. l1lo crarucTuke Tecta
BBIUHCIdgeTcd P-3nadenue P.

Ecau Hy BepHa, To P-3HadeHne HMeeT paBHOMEpHOe pacipejesenue Ha orpeske [0,1]. B
9ACTHOCTH, [T MadbiX « cobbitne € = {P < a} HacTymaeT ¢ MaJjioil BepOSTHOCTBIO . Eciu
coObITHE £ He HACTYIIAeT, TO IPUHUMAETCS pelleHne B moib3y Hy, ecau HacTynaer, To Hy oTBep-
raercd. [lopor o HasbIBaeTcs ypOBHEM 3HAYMMOCTH CTATHCTUUECKOro Tecta. OH XapaKTepu3yer
OIKUOKY IEPBOI0 POJia: BEPOATHOCTH OTBEPIHYTHL H(y pu ee coOJIIOIeHIH.

B macrosgmeit MeToAuKe HCIOAb3yeTcs HAbop u3 8 (¢ = 8) cTaTHCTHYIeCKUX TecTOB. TecTn
HPUMEHSIOTCd K (bparMeHTaM aHAJIU3UPYEMOIl BBIXOJHOI ITOCIEI0BATE/ILHOCTH, B PE3yJIbTaTe
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4ero BblYMC/IsieTcss Habop wuces (Pj;) — P-3nadenuit i-ro recra jjst j-ro dparmenra. Huc-
J0 dbparmenToB (M) 3aBHCHT OT JUIMHBI aHAJUPYEMON 1ocJenoBaresbHoct. Hanpumep, s
nocJjieioBaresibHocTel Jiinabl 1 MO pekomenjyercs 3agaBarh 104 dpparmenra, B Jijisd 1M0CJjIe-
nosaresbaocreil gunsl 10 M6 pekomenayercs 3agasars 200 dparmenros. 3arem nabop (F;;)
UHTEPUPETUPYETCH KAaK CTATUCTUYECKHe HAOJIIO/IEHNs, U 110 HEMY CTPOUTCH MHTerpajbHoe P-
3nadenne P; juis t-10 Tecra. MuTerpajibubie P-3HadeHus] TECTOB CPABHUBAIOTCS C €Ile OJHUM
yposBHeM 3HaunmocTu (. Habop 6a30BBIX T€CTOB BMECTE ¢ METOJOM pacdeTa WHTeIPaJbHbIX P-
3HavYeHnil Ha3bIBaeTcs Darapeeil TectoB. Ecyim Bce naTerpajibubie P-3nadenus darapen TeCTOB
Py, Ps, ..., Py 6osbiiie ypoBus 3, 10 Hy npuHuMaeTcsi, nHAYe — OTBEPraeTCs.

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

['unoreza Hy oOTHOCUTEIBHO OJIHON UCHBITYEMON MOC/IE0BATEIbHOCTH IIPUHUMACTC, €CJIN
obe Darapen NPUHUMAIOT PEIIEHNE B IMOJIb3Y ITOW I'MIIOTE3HI.

Ecyin tecrupyercsa we ogna, a M (M > 2) Beixogubix nocsegosareabuocreit 'CH, o P-
3HavueHus 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 BBIYHC/ISETCS
JIOBEPUTE/IBHBIN UHTEPBAJI Jijid 9TuX Yactor. ['unoresa Hy ornocurebuo Bcex M mociienoBa-
TeJbHOCTEH MPUHUMAETCH, eC/n jijig obenx Garapeit Bce dacToThl npunsatusd Hy a8 KaxKiaoro
TECTa 1I0NaJal0T B IIOCTPOCHHDLINA NOBEPUTE/ILHLIA HHTEPBAJIL.

[lpu wanmuum pazmmanasix pexkuMoB paborsl ['CHY rumoresa H, mposepsieTcs OTAE/IbHO
JI KazKJA0ro pexkuma. [Ipu 3ToM MCIob3yioTed TOJBKO T€ BBIXOJHBIE MOC/IEI0BATE/IHHOCTH,
KOTOpbIE MOJYUYeHbI B JAHHOM DEXKHIME.

JI1g NoBBITIEHUS TapaHTUl Pe3yJIbTATOB TECTHUPOBAHUSA PEKOMEH/IYeTCd ITPUMEHHATDH JIaH-
HYIO METOINKY K HECKOJbKUM HabOOPaM BBIXO/IHBIX MOCaeA0BaTeIbHOCTEH, cHaThIX ¢ ['CY uepes
JIOCTATOYHO OOJIBIITUE TTPOMEKYTKH BPEMEHHU.

[To pe3y/jibTaraM CTATHCTUYECKOTO aHAIN3a IKCIEePT 0popMIIseT TPOTOKOJ CTATUCTUYECKO-
IO TECTHPOBAHMS BBIXOIHBIX [IOCJIEI0BATEIBHOCTEN TeHepaTOpa CJAYUYafHBIX THCea (CM. MPHJIO-

ZKeHnue .
5 MeToapl UCOBITAHUI

5.1 O61imue moJ0>KEeHUS

B nanHOM pasmese onpenessiiorest 8(¢ = 8) cTaTHCTHYECKHX TECTOB, KOTOPbHIE HCIOIb3Y-
10TCcd B OaTapesdx BepHY/LIN U XU-KBaJIpaT.

Kakpiit TeCT OMUCHIBAETCS 110 CJIEYIONIeH cxeme:

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

2) obo3znauenue;

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

4) ycsioBUS IPUMEHEHUSI.

Craructuka tecta (Kpurepus) — 510 GYHKIUA S 0T 06pabaThiBAeMOil MOCJIeI0BATeIHbHO-
cru. [Ipu Boimonnenun Hy craTHCTUKA IIpeJICTaB/IgeT COOOU CAyYaiHYIO BEJIUUHHY 1) C OIpejie-
JIGHHBIM pacirpejeseHueM BepodTHocTeil. /11 KOHKpeTHO# 1ocie/1oBaTe IbHOCTA X CTATUCTHKA
HPUHEMAET KOHKPEeTHOe 3HaueHue S. P-3HadeHneM TecTa Ha3bIBAIOT BEPOATHOCTD TOTO, YTO MPH
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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) = (z1,...,21), XZ(L) = (o, .., Tpa1), -,

r L) _
anLJrQ - (-,L‘nfL+27 s 7xn7x1), c 7X’r(l ) = (l’n,l’l, N 71'[/71)-

Ilar 2. [Ina v € {0,1}* BeIYMCIUTD YACTOTHI HO BeeM (bparMeHTaM:

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

t=1

L
Iar 3. Ha ocrosannu 4actor v5~ BerumcInTh cTaTucTuKy v1,(n):

2
VQ(,L) — n2*L>

Yr(n) = Z ( no—L

ve{0,1}-

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

X1(L_1) = (T1,...,T-1), XQ(L_I) = (w2, 7)), -,
XflL:Lljz = (xnfL+37 R ) 551)7 < aXT(LLil) = (‘TTN L1y ’xL*Z)'

IIlar 5. BeIYUCIATL YacTOTH BCTpedaeMocTd BekTopos v € {0, 13171

pED) = ZI {Xt(L_l) = v} .

t=1

ITTar 6. Beraucaurs crarucruky y,—1(n):

S n2(L1)>2

Yr-1(n) = Z ( no—(L-1)

ve{0,1}L-1

IITar 7. Beryucurh cTaTUCTUKY TECTA:

Swarn = vL(n) — yr-1(n).
ITTar 8. Beruuciuth n Bo3BpaTuTh P-3Ha4ueHue:

P = 1 - FXEL_QL—I (SM[(PH) .

yC.TIOBI/Iﬂ IIpMMEeHeHNns. ,ZLOJI)KHO BBIIIOJIHATBCA YCJIOBHUE!
n
n> 202" <L<log2%).

Pekomenmyerca Boioupars: 2 < L < 23, npuueMm npu L = 20 HeobxomuMasd JIUHA 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
craTucTuke, spiasiercst rect “nycreix smuwkos” [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 = (IL(t—1)+1, - ,mLt) €{0,1}, 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 ):

Sep= Y, (- >1p=m—{2" = > {n =0} ) =m— (2"~ ).

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

e po = po(m,2%) — uucao “nycreix smukos™ Bexktopos uz {0, 1}F, ne Berperusmuxca 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, To P-3HaueHne BLIYUCIATD 110 (bOpMyIe:

A

P=Fg (2).

IMTar 7. Eciu 1/32 < A < 5, 10 P-3HadYeHne BHIYUCIUTH O (HopMyIIe:

p;@(_w).
o

IITar 8. Bossparurs P-3HadueHue.

YcaoBus npuMeHeHnd. 1ecT «IMyCThIX SAIUKOBY CAeIyeT MPUMEHATh I OoJbinmux L B
TeX CJIydasX, KOrja IPUMeHeHITh TeCThl THIIA, XH-KBaIpPaT HeIb3d.

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 IpHUBeJIeHO B pasnese p.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 (T, Tyi1,- -, Teyg—1) TOCTETOBATEIBHOCTH X HA3BIBACTCS cepueli daunbl |, ecoiu
Ty =Tpy1 = =Ty 1, HO Xy 1 F oy (mmu t = 1) u x4y # x4y (mwm t +1— 1 =n).

IITar 1. Boruucants TeopeTudecKre 4acTOTHl CepUil:
. 42 . T
pi=(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:

Z - Mi)2 4 i (v
’I"UTLS /I/Z .

=1

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

5.6 Tect aaMHHBIX cepmuii

Obmue cBegeHmda. TecT JJIMHHBIX CEpUIl B OTJIUYUU OT TECTa CEPUN MPOBEPSET, COOT-
BETCTBYET JI MaKCHMaJbHAs JJIMHA cepur u3 exnuul (min u3 nyseii) B L-6utHom dparmenTe
HaOJII0IAeMOM TTOC/IeTIOBATEIBHOCTH TEOPETHIECKH OXKITaeMoMy 3HadeHno [8, crp. 67].

Tect MIMHHBIX CepHil TO3BOJISIET BHISIBJISATH TaKWe YKe 3aBUCHUMOCTH KaK W B TECTe Cepuii
(em. m. [p.5)).

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

O6o3nauenne: KJIC[L].

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

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

X; = (x(i—l)L+1> cee 7$(i—1)L+L)> t=1,m.

IMTar 2. ITo L, ucuoun3yst tabauniy [2] oupenesurs pa3duenne MHOKECTBA JIMH cepuii Ha

noamuoKecTBa (Kaaces) Dy, ..., Dk.
ITar 3. /lnsa ¢ = 1,...,m nafitu jymny b; MaxcuMaJibHOI cepuu u3 ejuHuUIl 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 | 0.2148 [ 0.1174 [ 0.1170 | 0.1307 | 0.0882

m1 | 0.3672 [ 0.2430 | 0.2460 | 0.2437 | 0.2092

m | 0.2305 | 0.2493 | 0.2523 | 0.2452 | 0.2483

ms | 0.1875 [ 0.1752 [ 0.1755 | 0.1714 | 0.1933

m | — ]0.10270.1015 | 0.1002 | 0.1208

ms | — | 0.1124]0.1077 | 0.1088 | 0.0675

m | — — — — | 0.0727

5.7 Tect anmpokcuMaun SHTPOIIUHN

Ob1mmue ceegeHus. TecT anmpoKCUMAIINKA SHTPOITMN OCHOBAH HA, CTATUCTHIECKAX OIEHKAX

SHTPOTNH CJaydaiiHbix ¢dparmenToB pasveprocreit L n L — 1 [11].

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. na | € {L — 1, L} nocrpourb pa3buenuss X Ha mepecekarornuecs [-hbparMeHTh:

Xt(l) = (Tt Teg1, -y 1), t=1n+1-1

l
ITar 2. dua | € {L — 1, L} BBIYHCIUTH OTHOCATEIBHBIC YACTOTDI {m())} BCTPEYaeMOCTH

BCEBO3MOKHBIX BeKTOpos v € {0, 1}

n+1—1

1
0= > 1{x =0},
v n+1-—1 tz:; ! v
ITar 3. Jdns |l € {L — 1, L} BEIYUCIUTH BHIGOPOUHBIE SHTPOIIUM:

FO = Z 7 log, 7lV.
ve{0,1}

ITTar 4. Beiuucjiurh npupaliienue SHTPOLUK:
ApEn(L) = FV) — =1,
ITTar 5. Berancanth crarucruky recra Sap(n):
Sap(n) =2n|in2 — ApEn(L)|.
IITar 6. Beruuciuth u Bo3BpaTtuTh P-3Havenue Tecra:
P=1- FX§L,2L_1 (Sag(n)).

YcaoBua npumenenud. [lapamerp L pekoMmeHnjayercs BHIOUPATh MAaKCHMAJIBLHO BO3MOXK-

HBIM, yJI0BOeTBOpsiiomuM ycaosuio n/28 > 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.

IlapameTpsl Tecta: gnuHa nogdgpamenta m, ducao noadparmenTos K > 2. Ilo mapa-
MeTpaM m u K omnpenensiercs niuHa dparmenta L =m - K.

O6o3nauenue: KCKII[m, K.

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

IMTar 1. Pas6uts X wa M = [n/L] dparmenros quasl L = m - K, a KaxIplii U3 9THX
dparmeHTOB B CBOIO 0Yepeab pasduTh Ha K noadparMeHToB JJIMHBL M

X0 = (x{", x{,.. x{), 1=TM,
0 _ T I
Xz‘ - (x(lfl)Lﬁ»(ifl)mJﬁl’ e 71‘(171)L+im>7 t= 17K'
ITTar 2. Ilo kaxmomy dparmenty X (I = 1,M) Bbruncauts K — 1 crarucruk
YQ(Z),. ,Y(l)
! l ! 7
v =0 X0) =) weni senirgoymen §=2K.
k=1

ITIar 3. [dna xaxzgoro dparmenta X (I =1, M) mo craTucTuxam YQ(l)
JUTH SKCTPEMATBHYIO CTATHCTHKY Yiax:

- ,Y}j) ompee-

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

Craructuka Y, XapaKTepusyeT «CTeleHb IOXOKeCTH» 1-To U j-To (pparMeHTos.
! -
IMTar 4. ITo nabopy cTaTHCTHK {YHSQX: [ =1, M} BBIYUCAUTD SMIUPHUIECKUE TACTOTHL:

M
fk = ZI{Yn(ila)Lx = k}
=1

IITar 5. Beraucjantb TeopeTHIecKne J4acTOTHL:

Go =P {Vipax = 0} =27 27100 = 27m(1 4 275,
=0

m k K—1 m h1 K-1
AU EERD 31 Dot IR SIE 0 SEC) BT
1=0 y=0 1=0 y=0

ITTar 6. BoraucauTh CTATUCTUKY TecTa Sya:

 (fi = Mgi)®
SX2 — 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

Ob6iue cBegenus. CreKTpaabHBIN TeCT IpeaHa3sHaveH /I BBISBJICHHS TePHOIUTHOCTH
B OUHAPHBIX CJOYUAHHBIX TOCTeT0BATEIBHOCTSX [8].

IlapameTpsl TecTa: HeT.

O6o3nauvenne: CK-BIID.

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

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

Y:(ylay2>-~7yn)v y=2r,—1, t=1n.

ITTar 2. K Y npumenuts anroput™m 6sicrporo npeobpasopanuns @Pypee (BIID) [12] u cdop-
MHDOBATh KOMILIEKCHO3HAYHYIO MOCAEI0BATENBHOCTD S = (8o, S1, ..., Sp_1):

g 2mi(k — 1)t _
st:ZykeXp(W), t=0,n—1,
k=1

<27m'l<:t> (27rkt) . (27rkt)
exp =cos| — | +sm| —— |,
n n n

n1=+—1— MHUMag eINHUTIIA.

rjie

ITar 3. Ilo S cchopmupoBaTh MOCTEIOBATENLHOCTD {|S¢|}:

‘St| = (S?>2+(S?)27 tzovn/Q_lu

e {s%} u {57} — neficTBuTe/IbHAA ¥ MHMMAS YACTH HOCTe0BATebHOCTH S (B CUILY CHMMeT-
PUYHOCTH CYMMUDYEM MOJOBHHY UJIEHOB TOCJIET0BATEIBHOCTH).

ITTar 4. Oupegenuts Hopor h = v/3n U MOCTPOHTH MOCIEI0BATEIFHOCTD GHHAPHBIX CIIy-
JafHBIX BeJHIUH — WUHIXKATOPOB MPEBBIIEHNs 3HAUEHNUS |s;| mopora h:

Ut:I{|St‘<h}, tZO,n/Q—l

[Mpu Beimosrennn Hy 95% 3Hadenuii |s;| J0MKHO eKaTh HUZKE TIOPOrOBOTO 3HAYeHUs h =
V/3n. Tlpu 3TOM BeJMYIHHBI U, WMEIOT pactpesesnenne Bepuymmm [8]:

L{u} =Bi(1,p), p=095 t=0n/2—1.

ITar 5. Beruuciaursh 3HaYeHHe CTATUCTUKEA Sgc:

n/2—1

SSC’ = E Ug.
t=0

ITTar 6. Beraucants MaTeMaTudecKoe OKUaHUe U JUCITePCHIO:

n o N
- — —p(1—p).
1 229( p)

ITTar 7. Beruuciuth u Bo3BpaTuTh P-3HaueHue Tecra:

E)]

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

M:

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-
sHavenust. [Ipu BeinosHennu Hy JaHHAsT CTATHCTHKA uMeeT pacipeaesienune Beprym [8], [13],
[14].

ITapamMeTpsl: ypOBEHL 3HAYMMOCTH TECTOB (.

OGosuauenue: B1|a].

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

IMar 1. Inst e =1,...,q u j =1,...,m 1mo Habopy P-3HavueHUil TOCTPOUTH HHIMKATOPHI:

Vij:I{-Pij 205}

ITar 2. /Ina ¢ =1,...,q BBIYUCJUTH 9acTOTY npuaaTusa Hy:
m
Di = E Vij.
J=1
ITar 3. /Ina 7 =1,...,q BblYHCJIUTH UHTEIDAJIbHbIE P-3Ha4eHUs TECTOB:
vi/m—(1—«
1o Tm=(-0)
a(l —a)/m

IIar 4. Bossparuts (P,..., P)).
VceaoBusi npuMeHeHus . [[0712KHO BBIIOJHATHCS yeaoBre: m > 1/a. PekoMenyemMble 3Ha-
gernss: 5 = 0.0001; m = 104 mua Beioopku 1 M6 u m = 200 aas Beibopku 10 MO6.

5.11 DBarapess xu-KkBaapar

Ob6mue cBeaeHmd. [Ipu mcnosb3oBanuu Garapenm Xu-KBaJIpaT K BXOJAHOMY Habopy P-
3HaUYeHUl (PPArMeHTOB I KayKJIO0TO TeCTa B OT/AEJbHOCTH TPUMEHSIeTCS KPUTEPHUil Coriacus
XU-KBaJIPAT, MpH 3TOM HAOOp P-3HaveHuil HHTEPNPETUPYETCS KAK HOBbIE CTATHCTHIECKHE Ha-
osrroennsi. J[TnHA HOBOM TMOC/IE10BATE/IBHOCTH COBIAIAET C YUCJIOM (DPArMEHTOB TECTUPOBA-
Hus. [lo 3HAYEHWIO CTATHCTUKY XU-KBAAPAT CTPOUTCSA WHTErpabHOe P-3HadueHme TecTta.

IMTapameTpsl: k£ — 4uc0 HHTEPBAIOB TPYNIUPOBKHA JIJI KPUTEPUS XU-KBAIPAT.

O6o3nauenue: B2[k|.

Bxonuste manusie. HaGop P-snavennii (Py;),i=1,q, j = 1,m (¢ — aucno tecros; m —

qncsio bparMeHTos).
ITTar 1. Pas6uts orpesok [0; 1] Ha k paBHBIX HHTEPBAJIOB:

L=1G = 1/kj/k), G =T k=1, I = [(k—1)/k;1].

15
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IMTar 2. Jna kaxgoro recra K; (i = 1,...,¢) BblYACIUTH 9acTOTHI HONAaHust P- 3Ha4e-

HUi JAHHOT'O TecTa B MHTepBaJbl [;:

Vij:ZI{Pitelj}, j=1,... k.
t=1

Teopernueckie BepOSTHOCTH MONATAHNAS B KaXKAblit u3 uaTepBaios I; pasusorcs 1/k.
ITar 3. /Ina ¢ =1,...,q BBIYUCJUTH CTATUCTUKY KPUTEPUS XU-KBAJIPAT i-I'0 TECTA:

X

@~ (g —m/k)?
SQ_Z m//{ 9

j=1

rje m/k — Teopernyeckast 4acToTa nouajgaHust HabJeHuil B j-it uHTEpBAJL.
ITar 4. /Ina 7 =1,...,q BbYHCJIUTH UHTEIDAJbHbIE P-3Ha4eHus TECTOB:
2 (@)
Fi=1-Fe <Sx2> '
ITTar 5. Bossparuts (P7, ..., P?).
VYcnoBus npumeHeHusi. [Jo/KHBI BHIOTHITHCS yeaosus: m > 1/a, k > 10,m/k > 10.
Pexomenayembie 3uadenusi: § = 0.0001; m = 104, k = 10 aya seibopru 1 Mo; m = 200, k = 10
Jist Boibopku 10 M6.

5.12 TecTtupoBaHme OAHOII MOCJ/IEI0BATEILHOCTHA

O6mme cBemenusi. Meronuka npunarusg Hy ocHOBaHa Ha NPUHINIE FApAHTHPOBAHHO-
ro pesyabrara [20], [25]: Hy npunumaercs, eciim Bce MHTerpajibHbie P-3HAUEHUS KaXKJIOH U3
faTapeil CBUIETEILCTBYIOT B €€ HMOb3Y.

IMapamerpsr: Habop tectos B = { K7, Ko, ..., K}, rie ¢ — 4ucio TecToB B GaTapee; TUCJIO
dparMenToB m; YUCI0 HHTEPBAJIOB IPYNIUPOBKHA k; yPOBEHb 3HAYUMOCTH TECTOB (v YPOBEHDL
3HAYUMOCTH DaTapei [3.

O6o3uauenue: TOII[B, m,k,a, f].

Bxoansie gaunsbre. [locienosarepuocts X = (r1,...,2xN).

IMTar 1. Pas6urs X wa m dparmentos no n = [N/m| 6uros:

X0 = (TG-Dn41, T(G-1)nt2: - - - Tjn),  J=1,...,m.

[Ipu TakoMm pazdumenuun mocjaeganue OUTHL X MOTYT HIHOPHPOBATHCS.
ITIar 2. Jlnga ¢ =1,...,q u j =1,...,m 1o batapee TecToB I3 BBIYHCIUTH HAOOPHI
P-3navenwii:

Py = Ki(XY).
IITar 3. Beruncauth uaTErpasibubie P-3nadenus batapen Beprysim:
(P, ..., qu) =Bl[a|(Pi1,. s Pim, Pors ooy Pomns oo, Pty oo, Py
IITar 4. Berunciaurs uHTErpaibuble P-3HadeHus OaTapen XH-KBaJIparT:
(PE,..., Pq2) = B2[k|(Pi1, .., Pim, Pors oo, Pomns oo, Py oo, Py

IITar 5. Haiitu munumanbHoe P-3HaueHne cpeiau MHTeI'PaJIbHbIX P-3HadeHuil obeunx 6ara-
peit Bl u B2:
. 1 1 p2 2
Puin = min{ Py, ..., P, Pr,..., P }.
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ITTar 6. Bossparurs I{ Py, < f}: 0 o3navaer upuusitue Hy, 1 — orkionenue.

IITar 7. Ecan 6a0k «TectupoBanue onno0# 10CIE10BATEILHOCTHY UCHOAB3YETCS B COCTA-
Be O/10ka «TecTupoBanue HECKOJBKHX MOCJIEI0BATEILHOCTHY, TO JONOJHATEIbHO BO3BPATHTH
nabop (P!,...,P},P,... P?).

CxeMa TeCTHPOBAHUS OJHOI HOC/IEI0BATEJILHOCTH IIPEJACTABICHS HA PUCYHKE

bunapnas nocienoBarenbHOCTD X

pa3zbueHue Ha GparMeHTbI

X0 x? e X

CTaTUCTUYCCKOC TCCTUPOBAHUC

TecTsI P-3Hauenus Barapest
¢parment 1 | ¢parment 2 (dparmenT m MHTErpatbHpe | DEPHYLIN | Xu-KBajpar
K, P, P, p, | fromemn P/ P’
1 2
K‘! Pq] qu " qu Pt[ Pq
BEPANKT
(P!, P'2p}

Pucynok 1 — Cxema TecTupoBaHUA OOHOI MOCJI€10BATEIBHOCTHA

5.13 TecTupoBaHUEe HECKOJIBKNX MOCJE€A0BATE/ILHOCTEH

OOmue cBemenud. [lycTh TecTupyercs He 0jiHA, & HECKOJIBKO HOCJI€/I0BATEbHOCTENH, U K
kazk10# u3 aux npumensiercs 010k TOII ¢ dpukcupoBannbim yposaem 3uaunmoctu (. Torga c
POCTOM HHCJIA IIOC/IEI0BATE/ILHOCTEN BEPOITHOCTD OPAKOBKY XOTs Obl OJHO U3 HUX Oy/JeT yBe-
JIMYUBATHCH Jlazke upu cupaseymBoctu Hy. Yrobbl nuzdexarsb dyepecuyp KeCTKUX BEPJAUKTOB,
npore/ypa HpuHATUA peleHust Moaudunupyercs. Bo-1iepBbiX, aHajau3upyercs ypoBeHb Opa-
KOBKH KazKJ/IOI'0 U3 TECTOB M0-0T/ie/ibHOCTU. ['unoresa Hy orBepraercs, TOJbKO €CJAU HEKOTOPbI
TECT sIBHO CBUJIETE/ILCTBYET IIPOTUB Hee. Bo-BTOPHIX, 11pu 00paboTKe ypoBHEil OpaKOBKHU 0TI b
HBIX TECTOB UCIOJIb3YeTCsl JOMOTHUTEIbHBIH YPOBEHD 3HAUYMMOCTH. DTOT YPOBEHDb yMEHBIAETCS
C POCTOM HHCJIA IOC/IEI0BATE/ILHOCTEH, U, TaKUM 00pa3oM, TpeboBaHus K YPOBHAM OPAKOBKH
0CJIA0IOTCS.

IMapamerpsr: Habop recros B = { K7, Ko, ..., K}, rae ¢ — 4uciio tecToB B Garapee; THCIIO
dbparMeHToB M; YMCJI0 MHTEPBAJIOB I'PYIIUPOBKH k; YPOBEHb 3HAYMMOCTHU TECTOB (v YPOBEHD
3HAUUMOCTH OaTtapen [; yPOBEHb 3HAYNMOCTH HPOXOXKIEHHUS TECTOB B COCTaBe Darapeii 7.

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

Bxoausie gamuble. [lociaegoBaremsnocru X[1], X[2],..., X[M] gmuasor N xaxnas
(M > 2).
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IIar 1. /st j = 1,..., M BbIYUCANTH:

(Pl Pyl P2l - -, Plj]) = TONB, m, k, o, B (X[5)).

q

. . pl2
[Mosyuennpiit Habop P-3uadenuit (P, ") Ha3bIBACTCS CMAMUCMUNECKUM NOPMPEMOM.

ITar 2. Jlnab=1,2,1=1,...,qu j=1,..., M BbIYUCAUTD PE3YJIbTATHI ITPOXOKICHUS
tecta I(; B cocrae barapeit bl u B2:

Ajlj) =T{P/li] = B}

ITar 3. /lna b = 1,2 u ¢ = 1,...,q BBIYHCJUTDH OTHOCUTE/ILHBIE YaCTOTHI TTPOXOKICHUS
tecta K; B cocrase barapeit bl u B2:

1 M
P=— > Aljl
YN 2 ilJ]

ITTar 4. ITo M u 7 0oCTPOUTH TOBEPUTENbHBIH HHTEPBAT [Apin, Amax] A1 OTHOCUTETHHBIX
YaCTOT IIPOXOXKIEHUS TECTOB:

(1 =) Y(1—7)
Aminzl_ -3 a5 Amale_ N ———F.
" M TN T

Ecan nonydennoe 3uadenne A, < 0, To ero 3HaYeHNe CJIeIyeT MepeonpeneanThb: Ay, = 0.
Ecin Anax > 1, TO ero Takzke ciaeayer Iepeonpeaenurb: Apa, = 1.
Hanpumep, ipu M = 50 u v = 0.01 Gyaer nosyden jgoBepuresbhbiii naTepBas [0.948, 1];
npu M = 50 u v = 0.001 — uarepsas [0.986, 1].
ITar 5. Haiitu MuHAMAaJIbHOE 3HAYUEHHE OTHOCUTEIbHBIX 9aCTOT IIPOX0K/IeHUsI TeCTOB JIJIs
obenx OaTapeii:
Vmin = nglzn{Af}

Munnmym Gepercsa mo b € {1,2} wi € {1,...,q}.
ITTar 6. Boseparutsb I {vmin & [Amin, Amax]}: 0 03navaer npunsartue Hy, 1 — oTKIOHEHHE.
(CxeMa TeCcTHpOBaHUA HECKOJBKHX MOCIEeI0BATEILHOCTEH IPeICTABICHA Ha PUCYHKE

BN
TOIT TOIT TOIT
P11, PY(1]|P/[2], P/[2] P/[M], P/M]
U CTaTHCTUYECKUH NOPTpeT
Cer- Barapes bepaymm barapes xu-kBaznpar
MEHT K, . K K, . K
1 AN - A 1] A B AT
M A'[M] - A/[M) AM) - AM)
wactora v, v, v v}
U BEPAUKT
I{min {v, v’} €[A,,A.]}

Pucynok 2 — Cxema TecTupOBaHUA HECKOJBKIX MOCJIEA0BATEIbLHOCTEI
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5.14 IlpoBeneHme uUCIbITAHUIA

Bxomupie manubie. Ha ucnbitanus upejcranisgercd Jaub0 OJHA HOCJIE0BATEIBHOCTh X
6o M > 2 mocsenoBarenbrocteil X[1], ..., X[M]. Kaxknas mocsenoBaTesbHOCTb COCTOUT
u3 2% wm 10 x 223 6uros.

Bazossie craructudeckne tectsl. s nocsenoparesrbaocteit qimab 1 M6 ucnoib3yer-
cst nabop Bl u3 caepymux 8 recros: MAPH[9], MAPII[11], KIIfI[18], KC, KIC[128], KAD[9],
KCKII[4, 10], CK-BII®.

g nmocnepoBarenbuocTeit amunbl 10 M6 ucnosb3yercs nabop B2 u3 ciaeaynux 8 TeCTOB:
MAPH[17], MIPII[20], KII£1[22], KC, KAC[10000], KAD[19], KCKII[4, 10], CK-BII®. Tects
onpefenensl B 1.1. [5.2] — [5.9]

IIpumeganue — Ilpu Apyrux JUIUTESBHOCTIX TOCIEI0BATENBHOCTEN CIEIyeT epeopelesnThb Ma-
paMerpnl HaTapeil TECTOB.

AJropuT™M TeCcTpHpOBaHMS MOCJaea0BaTeIbHOCTEH mymHbBl 1 M6:

ITar 1. Ecim ma BXOJ mO/IaHa OJIHA TOCJEIOBATETIBHOCTD, TO BO3BPATUTh BEPIUKT

TOII[B1, 104, 10, 0.05,0.0001}(X).
IMTar 2. Ecan Ha BXOJ MOAAHBI HECKOJIBKO MOCJIeI0BATEIBHOCTE, TO BO3BPATHTH BEPIUKT
THII[B1, 104, 10, 0.05,0.0001, 0.01](X[1],. .., X[M]).

Ajtropurm TecTpupoBanus nocsepoBaresbuocreit pymast 10 M6:
ITar 1. Ecjin Ha BXOJ, 1I0JjaHa OJIHA IIOCJIEI0BATE/IbHOCTD, TO BO3BPATUTH BEPIUKT

TOII[B2, 200, 10, 0.05,0.0001)(X).
ITTar 2. Ecim #a BXOJ MOJaHBI HECKOJBKO MOCJAEI0BATEIbHOCTE, 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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