[NpuknagHas cratnctuka 3. Hemapametpuyeckasi nposepka
rUNoTes.
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MC-3. Henapamerpu4eckas npOBEpPKa ruNOTE3.



Buabl 3agau: ogHOBLIGOPOUHbIE

cpeaHee BbIDOPKM paBHO 3ajlaHHOMY HUCY

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



Bugbl 3agayu: gsyxesibopoyHbie

X{Ll , X;l2
L{ cpeaHmne BbIDOPOK paBHBbI

X1, X2 cBA3HblE |

X1, X2 HesaBuUCMMbIe |

4' amcnepcumn BoI6OPOK pasHbI |

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



BapVIaHTbI ,D,ByXBbI60pO‘-IHbIX rMnoTeE3 O NOJIOXKEHNN

Ho: med X1 = med Xo; Hi: med X; <#> med X,
Ho: EX1 =EX3; H;: EX; <#>EX»
Ho:p(X1>X2):%; lep(X1>X2)<7é>%
Ho: Fx, (z) = Fx, (z); Hi: Fix, (v) <#> Fx, (v)

HO:FXI(x):FXZ(x—I—A),A:O; H1:A<7é>0
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BapVIaHTbI ,quXBbI60pO‘-IHbIX rmnoTe3 O pacCenBaHuMnm

Hy: DX, :]D)XQ; H,: DX, <§£> DX
Ho: med X1 = med X2,DX; =DXo; Hi: DXy <#> DX,

Hy: F‘X1 (x) :FX2 (O‘l‘-i—A),O': 1; Hi:0o <7é> 1

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



Penykumus po 3Hakos

@) OpHOBLIBOPOUHBIN KPUTEPUI 3HAKOB

Boibopka: X" = (X1,...,Xn),X; # mo;
HyneBas runotesda: Hp: med X; = mo;
anbtepHatmea:  Hip: med X; <#> mg;
n
ny = Z [Xz > mo}, Hjp: med X; > mgo,
i=1
. ny — n
cratuctnka: T (X™) = ne =3 [Xi <mo], Hi: medX; < mo,
i=1
min (n1,n2), Hip: med X; # mo;
T (X™) ~ Bin(n, %) npu Ho;

[OCTUraeMblii ypOBEHb 3HAYUMOCTU:

(1) = binocdf (t,n,0.5), Hp: med X; <> myg,
PY¥)'= 1 min (1,2 * binocdf (t,n,0.5)), Ho: med X; # mo.
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Penykumus po 3Hakos

@) OpHOBLIBOPOYHBI KPUTEPUIA 3HAKOB

Mpumep: npegnonaraercsi, 4TO CTOMMOCTbL MaTepmana, noJiy4aemoro npu
nepepaboTke CTPOUTENBHON KOHCTPYKLMM, COCTABASIET B CPefHEM

0.28 ponnapos. Basita cnydaiitas Bbibopka u3 10 KOHCTpyKLUuiA, BCE OHM
nepepaboTaHbl; CTOMMOCTb B A0/Apax NOAYHEHHOTO U3 KaXKAOW KOHCTPYKLUM
mMaTepuana cocTasua:

{0.28,0.18,0.24,0.30, 0.40, 0.36, 0.15, 0.42, 0.23, 0.48}

I'IpaBomepHo M NCNoNb30BaTb rMNOTE3Y O TOM, 4YTO OHa B3sATa N3 nonynAaunn
C MeAnaHoi ctommocTu nepepabotaHHoro matepuana 0.28 ponnapos?

Hy: mepuwana ctommocTn nepepaboTaHHOro mMatepumana COCTaBAsieT
0.28 gonnapos.

H,: mepuaHa ctoumocTu nepepaboTaHHOro MaTepmana OTINHAETCS OT
0.28 ponnapos = p ~ 1.

Henapamerpuueckas nposepka runoTes.



Penykumus po 3Hakos

[ ByxBEIOOPOYHbITI KPUTEPUIA 3HAKOB

Boibopkn: X' = (X11,...,X1n),
X5 = (Xa1,. .. in) X1i # X2, BbIBOPKMN CBA3HBIE;
Hynesas runotesa:  Ho: p (X1 > Xgl) =1
anbTepHaTMBa: Hi:p (X1 > Xa2i) <#> %;
n
ny = Y (X1 > Xoi], Hi:p(X1i > Xai) > 3,
i=1
cratuctnka: T (X7, X)) = ng = Z [X1: < X23], Hi:p(X1i > X25) < 3,
mm(m,na), Hy:p(X1i > Xai) # &5

T (X1, X)) ~ Bin(n, 2) npn Ho;

AoCTuraem bl YPOBE€Hb 3HAYUMOCTIN:

p(t) = {bi”OCdf(ta"aO-5)7 Ho: p(X1: > Xai)

<> 1,
min (1,2 % binocdf (t,n,0.5)), Ho:p(X1: > X2:) # 3.
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Penykumus po 3Hakos

@ [1ByxBbIGOPOYHBIA KpUTEPUD 3HAKOB

Mpumep: nokasatens kadvectsa paborsl 10 MalMH NPOU3BOACTBEHHOrO LKA
6bln1 N3MepeH Jo 1 nocne mogudukaLum npomssBoacTea. [dns Tpéx mawmH
3Ha4€HNE NnoKasaTensa ynano, Anasa CeEMu — MNOBbICNIOCH. B CpeaHEM BAUAET Nn
MOANUKALNS HA 3HAYEHNE NOKA3aTeNs Ka4ecTsa?

Ho: mogucukauus B CpeHEM HE BAUSIET HA 3HAYEHME NOKA3aTeNs Ka4ecTea
paboTbl MaLmH.

H;: mogucukauus B CpefHEM BAMSIET HA 3HAYEHME NOKA3ATENS KAYECTBA
pabotbl mawuH = p = 0.3438.

Henapamerpuueckas nposepka runoTes.



Penykumus po 3Hakos
e0

3epkasia B KJETKaxX MbILUEN

Shervin, Mirrors as potential environmental enrichment for individually housed
laboratory mice, 2004: 16 nabopaTopHbIx Mbilweli Dbl NOMELLEHbI B
ABYXKOMHATHbIE KJIETKU, B O,ﬂ.HOﬁ N3 KOMHAT BUCEJIO 3€pKaso. |/|3Mep$mOCb
[0Sl BPEMEHU, KOTOPOE KaXKAasi Mbllub NPOBOAUIA B KaXKAON M3 CBOUX ABYX
KNETOK.

| W %
Drinker / Position of
Food mirror

Obwasn nocraHoeka:
Hop: mblwam BCE paBHO, BUCWT B KJETKE 3€pKasio UM HET.
Hy: y mblweili eCTb Kakne-TO NPeAnoOYTEHUS HACHET 3epKana.

Henapamerpuueckas nposepka runoTes.




Penykumus po 3Hakos
e0

3epkasia B KJETKaxX MbILUEN

Hy: mepuwaHa ponun BpemMeHM, NPOBOAMMOrO B KJIETKE C 3€pKasioM, paBHA %
Hi: meamnaHa ponun BpemMeHU, NPOBOAMMOIO B KJETKE C 3€PKAJIOM, HE PABHA 5.

PegyuupoBaHHbie gaHHble: 0 — Mbllb nposena bonblie BpemMeHn B KOMHaTe
c 3epkanom, 1 — B komHaTe be3 3epkana.

0000000000000000  0100000000000000 1000000000000000 1100000000000000
0000000000000001 0100000000000001 1000000000000001 1100000000000001
0000000000000010  0100000000000010 1000000000000010 1100000000000010
0000000000000011 0100000000000011 1000000000000011 1100000000000011
0000000000000100  0100000000000100 1000000000000100 1100000000000100
0000000000000101 0100000000000101 1000000000000101 1100000000000101

0000000000000110

0100000000000110

VNcnonb3yem kputepunii 3Hakos.

1000000000000110

1100000000000110
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Penykumus po 3Hakos
e0

3epkasia B KJETKaxX MbILUEN

Cratuctuka: T — 4ucno egnHuy B BoibOpKE.

13 n3 16 mbiweid nposenn bonblie BpeMeHu B KOMHaTe be3 3epkana.

Kputepuii 3Hakos: p = 0.0213.

Henapamerpuueckas nposepka runoTes.



Penykumus po 3Hakos
e0

3epkasia B KJETKaxX MbILUEN

Number of mice
N
]

40 50 60 70
Proportion of time in cage containing mirror (%)

['mcTorpamma pacnpepeneHns fonn BpeMEHU, NPOBOANMOIO B KIeTKe C
3epKasioMm.

CpenHsis gons BpeMeHn, NpOBOAMMOrO B KNeTke C 3epkanom — 47.6 + 4.7%.
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Penykumus po 3Hakos
oe

[MpuymHbI NCNOAL30BaTbL KPUTEPUi 3HAKOB

9 Pasnoctn Ax; npu Hi mMoryT ObiTh HEDOALWIMMYI NO MOAYSIO, HO UMETH
CNCTEMATMYECKMIi XapaKTep no 3Haky (npumep ¢ Mblwamn).

@ PasHoctun Az; npu Hog MoryT 6biTb BonbwvMn no Mogysnto, HO
CnyyaiiHbIMK HO 3HaKy (BAWSIHME MeAM Ha YMC/IO JINYNHOK KOMAapoB).

@ TouyHble pasHOCTU AZ; HEU3BECTHbI, M3BECTHbI TOJILKO UX 3HAKM
(cpaBHeHne arpeccMBHOCTM KOMapOB).

Henapamerpuueckas nposepka runoTes.



Penykuus no panros

BapuauunoHHblii psag, paHru, CBSA3KU

Xi,...,.Xn = X(l)g...<X(k1):...:X(k2)<...§X(n)

cBaska pasmepa ko —ki+1

Paur uamepenus X;:
ri =1 (Xi) = mean {r|X; = X, }

T.e. ecnu X; He B CBA3KE, TO paHr — HoMmep X; B BapnaLMOHHOM psgy,
ecnn X; B ceaske X(g,),. .., X(ky), TO PaHr 1 = @

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



Penykuus no panros
®0

) OpHOBLIBOPOUHBIV KPUTEPUIA 3HAKOBLIX PaHrOB YUMIIKOKCOHA

Bolbopka: X" = (X4,...,Xn), X; # mo;
Hynesas runortesa: Hp: med X; = mo;
anbtepHaTuBa:  Hi: med X; <#> mgo;

cratuctuka: W (X™) = > r (| Xi — mol) - sign (X; — mo) ;
i=1
W (X™) umeer Tabnnqnoe pacnpegenenne npn Ho.
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Penykuus no panros
®0

) OpHOBLIBOPOUHBIV KPUTEPUIA 3HAKOBLIX PaHrOB YUMIIKOKCOHA

OTkyna bepérca TabnuyHoe pacnpegeneHue?
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Penykuus no panros
®0

) OpHOBLIBOPOUHBIV KPUTEPUIA 3HAKOBLIX PaHrOB YUMIIKOKCOHA

Annpokcumauusi gnsi n > 20:

W~N(O,w>

ObpaboTka cBs30K: 3aBUCHT OT peann3auuu.
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Penykuus no panros
®0

) OpHOBLIBOPOUHBIV KPUTEPUIA 3HAKOBLIX PaHrOB YUMIIKOKCOHA

Mpumep: 3Ha4YeHNe AENO3UTHONR CTaBKN U3MEPSIETCS Ha BbIbOpKe n3

10 MHBECTOPOB NOCNE PeKNaMHOl KamMNaHun; CpeaHee 3HA4YeHNe CTaBKN A0
Hadana kamnavuu — 0.28. VIameHunocs nu cpepgHee 3Ha4eHUE [ENO3UTHON
CTaBKN Mocne KamnaHun?

Ho: cpepHee 3HaveHne Jen0O3MTHOM CTABKM MOC/AE KaMMaHUM OCTanoCh
NpeXXHUM.

Hi: cpepHee 3HavyeHne JeNO3UTHOM CTABKM MOCAE KaMMAaHUM N3MEHUIOCH
= p = 0.5536.

Henapamerpuueckas nposepka runoTes.



Penykuus no panros
oe

3epkasia B KJETKaxX MbILUEN

Hy: mepunana ponun BpeMeHun, NpoBOAMMOrO B KJIETKE C 3€pPKasioM, paBHA %

Hli Me€AnaHa 40NN BPEMEHN, NPOBOANMOro B KJIETKE C 3€pPKasZIOM, HE paBHa %

KpuTepnii 3nakosbix pavros: p = 0.0703.

Henapamerpuueckas nposepka runoTes.



Penykuus no panros
[ Jelelele}

@) KpuTepuii 3HaKOBbIX PaHroB YWIKOKCOHA AJisi CBSI3HBIX BbIBOpOK

Boibopkmn: X7 = (X11,..., X1n),
X3 = (Xo1,..., X2n) ,X1Z # Xa;, BbIBOPKN CBA3HbIE;
Hynesas runotesa: Ho: med (X1; — Xo;) =
anbTepHatusa:  Hi: med (X1, — Xm) <5£> 0;
cratuctnka: W (X7, X3) = Z (|1 X1: — X24]) - sign (X15 — X2:) 5

=1

W (X7, X3') nmeet Tabnu4uHoe pacnpegenenune npu Ho.
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Penykuus no panros
[ Jelelele}

@) KpuTepuii 3HaKOBbIX PaHroB YWIKOKCOHA AJisi CBSI3HBIX BbIBOpOK

Mpumep: ynpasnsiemblii BpyH4HYIO CTAaHOK HAa KaXXAOM LUAre npoLecca
npoussoauT napy npyxuH. OgnMHaKoBa in NPOHHOCTbL MPYXKMH B nape?

Ho: cpepHne 3Ha4eHMe NPOHHOCTY NMPY>XXUH B Nape paBHbI.
Hy: cpepHue 3HaveHMe NPOHHOCTM MPY>XKNH B nape He paBHbl = p = 0.0142.
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Penykuus no panros
[¢] lele]e}

) Kputepuii MaHHa-YuTHU-YunkokcoHa

Boibopku: X" = (Xi1,..., Xin,
X5? = (Xo1,..., Xon,
Hynesas runotesa: Hy: p(Xh- > ng) = %;
ansTepratnBa:  Hi: p (X1 > Xoj) <#> 3;
cratuctuka:  X(1) < ... < X(pn, 4ny) — BaPUAUNOHHBIA PAA
obbeguHénHol Boibopkn X = X' J X352,

ni
Ry (X7, X57) = 3o r(Xu);
i=1
R (X7, X3?) umeer TabnnuHoe pacnpegenexne npu Ho.

, BbIDOpKM HE3aBUCUMBIE;
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Penykuus no panros
[¢] lele]e}

=) Kputepuii MaHHa-YuTHU-YunkokcoHa

OTkyna bepérca TabnuyHoe pacnpegeneHue?

Mepsas Bbibopka Bropas Bbibopka Ry
{1,2,3} {4.5.6,7} 6
{1.2,4} {3.5.6,7} 8
{1,2,5} {3.4,6,7} 8
{1,2,6} {3.4,5,7} 9
{127} {3.4,5,6} 10
{1,3.4} {2.5.6,7} 8
{1,3,5} {2,4,6,7} 9
{1,3,6} {2,457} 10
{13,7} {2,456} 11
{1,4,5} {2,3,6,7} 6
{3,4,5} {12,6,7} 12
{3.,4,6} {1257} 13
{3.4,7} {1256} 14
{3.5.6} {1.2,4,7} 14
{3.5.7} {1.2,4.6} 15
{3.6.7} {1.2,4,5} 16
{4.5.6} {1.2.3,7} 15
{4.5.7} {1.2,3,6} 16
{4.6.7} {1.2,3,5} 17
{5.6.7} {1.2,3,4} 18
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Penykuus no panros
[¢] lele]e}

=) Kputepuii MaHHa-YuTHU-YunkokcoHa

Annpokcnmauus ansi ni, ng > 10:

Ry~ N (nl(nl —|—2n2 + 1)7 n1n2(n11-|2-’n2 + 1)) .

ObpaboTka cBs30K: 3aBUCHT OT peann3auuu.
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Penykuus no panros
[¢] lele]e}

=) Kputepuii MaHHa-YuTHU-YunkokcoHa

Mpumep: coTpygHUK HANOroBoMl Cnyxbbl XO4eT CpPaBHUTL CpefHMe 3HAYEHUs B
ABYX BbIDOPKax 3asiBNEHHbIX TPAT Ha KOMMEHCALNIO KOMaHANPOBOHHbIX
PacxofoB B OfHOI 1 TOW Xe KOMMaHUM B ABYX PasHbIx nepuogax (pacxogbi
CKOPPEKTNPOBaHbI Ha nHpnsauno). PasHel nu cpegrune pacxogb?

Hy: cpepHue pacxofbl paBHbl.
Hy: cpepHue pacxogbl He paBHbl = p = (0.3072.
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Penykuus no panros
[e]e] le]e}

Kodpenn n pecnupatopHblii obmeH

RER (pecnupaTopHblii 06meH)— cooTHoweHue HYucna monekyn COz n O2

B BblAbIXa€MOM BO34YyXe. ﬂBﬂﬂeTCﬂ KOCBEHHbIM NPU3HAKOM TOro, N3 >XNpos
WA YrNeBOAOB BblpabaTbiBaeTCs SHEPrUsSi B MOMEHT U3MEPEHUS.

Nsyuanock BnunsiHme koenHa Ha MbliweYHbli meTabonnam. B akcnepnmenTe
NPUHMMAnNO y4actue 18 mcnbiTyemblx, pecnnpaTopHbili OBMEH KOTOPbIX
U3MEpPSCA B NPOLECCE (PU3NHECKUX ynparkHeHNA. 3a Hac 4o 3Toro 9 u3 Hux
nony4nnu Tabnetky kodenna, ocraswmecss 9 — nnauebo.

Mosnusan nn kodbenH Ha 3HaYeHMe NOKasaTens pecnupaTopHoro obmena?

an 9
:7;; when yoU

Henapamerpuueckas nposepka runoTes.




Penykuus no panros
[e]e] le]e}

Kodpenn n pecnupatopHblii obmeH

T
Placebo
® Caffeine

3HaueHne nokasartens pecnupaTtopHoro obmeHa B AByx rpynnax.

Hy: cpepHee 3Ha4eHne nokasaTenst pecnupaTopHOro obmeHa He OTiMHaeTcs
B ABYX rpynnax.

Hi: cpepHee 3Ha4eHne NokasaTenst pecnupaTopHoro obmexa oTnm4vaercs

B ABYX rpynnax.

Henapamerpuueckas nposepka runoTes.



Penykuus no panros
[e]e] le]e}

Kodpenn n pecnupatopHblii obmeH

Paur | Habniogenne | Homep Habntogenus | Habniopenue | Panr

16.5 105 1 96 9
18 119 2 99 13
14 100 3 94 5.5
11 97 4 89 3
9 96 5 96 9
15 101 6 93 4
5.5 94 7 88 1.5
7 95 8 105 16.5
12 98 9 88 1.5

Cratuctuka R — Cymma paHros B OAHOUW w3 rpynn.
R: p = 0.0521.

Matlab: p = 0.0468.
Matlab npu nckntouennn nabniogenns RER=119: p = 0.0865.

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



Penykuus no panros
[e]e]e] lo}

) Kputepuii 3urens-Tbroku

goibopkn: X7t = (X11,..., X1n, ),
X;z = (X21,...,X2n,) , BbIOOPKN HE33aBMCAMDbIE;
med Xu = med ng;
Hynesas runotesa: Ho: DXy; = DXoj;
aneTepHatusa:  Hp: DXy <#> DXyj;
cratnctuka: X1y < ... < X() — BapnaymoHHbIii pag

obbeannénnoii suibopkn XN = X" |J X532, N = n1 + no,
ny

R1 (X?I,ng) = Z ’F(Xh');
i=1

R1 (X7, X3?) nmeer Tabnuunoe pacnpepenequne npu Ho.

40 50 60 70

R]

PaHru npucsaneaioTca Heobbl4HbIM 06pa3om:
Xy Xa) <X < X@)y <00 S Xwvoo) £ Xvop) £ X
7 (X(i)) 1 4 5 6 3 2

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



Penykuus no panros
[e]e]e] lo}

) Kputepuii 3urens-Tbroku

Mpumep: meHepxep NO KeTEPUHIY XOHET MPOBEPUTL, OANHAKOBA SN
AMCNepcns KOMMYecTBa COYCa B yNakoBKE MpU pacacoBke C MOMOLLbIO ABYX
amncnencepos. Kaxkgbim 13 gucnencepos o HanonHun 10 ynakosok.
Mpeanonaraercsi, 4To oba AncneHcepa xopoLlo OTKaNMOpoOBaHbl, TO eCTb, AAOT
OAVHAKOBOE CpefHee KOJIMYECTBO COYCa B yNaKOBKeE.

H()I ancnepcnsa Konm4ecTtea CoyCa B YNMAKOBKE HE OTNNHAETCA ONSA ABYX
ONCNeHCEPOB.

Hli ancnepcnsa Konm4ecTtea CoyCa B YNAaKOBKE ANA ABYX ANCNEHCEPOB
oTnnyaetrca = p = 0.0232.

Henapamerpuueckas nposepka runoTes.



Penykuus no panros
[e]e]e]e] ]

@ WM-kputepuii

Buibopkn: X7t = (Xi1,..., Xin, ),
X5? = (Xo1,...,Xon, ), X1i # Xaj, BbIOOPKN HE3aBUCUMDbIE;
Hynesasi runotesa: Ho: DX1; = DXoj;
anbTepHatusa:  Hi: DXy <#> DXoj;
cratuctuka: DN = (| X1 — X45]), M
Dy = (|Xai — Xo5]), No=[%],
Dy <... < D(n,+nN,) — BapuauunoHHblii pag
obbeauHénHol Boibopkn D = DN | D2,
N
Ry (X[* X3%) = 37 (Du);
Ry (X7, X5?%) wmeer TaBamaHoe pacnpegenenue npu Hp.

\_%Ja

IN

0.04}
0.035
0.03]

~, 0025
& 002
0.015]
0.01}

0.005|

Henapamerpuueckas nposepka runoTes.



Penykuus no panros
[e]e]e]e] ]

@ WNM-kputepunii

Mpumep: mMeHef Kep NO KEATEPUHTY XOHET NPOBEPUTH, OAMHAKOBA SN
ANCNEPCNs KOJIMYECTBA COYCa B YMAKOBKE Npu pacacoBKe C MOMOLLBIO ABYX
amncnencepos. Kaxkgbim 13 gucnencepos o HanonHun 10 ynakosok.
Bo3moxHO, gucneHcepbl 0TKaninbpoBaHbl NO-pasHOMY.

H()Z ancnepcnsa Konm4ecTtea CoyCa B YNMAKOBKE HE OTNNHAETCA ONSA ABYX
ZNCMNEHCEPOB.

Hll ancnepcnsa Konm4ecTtea CoyCa B YNAaKOBKE ANA ABYX ANCNEHCEPOB
oTnnuaercs = p = 8.5714 x 1074,

Henapamerpuueckas nposepka runoTes.



MepecTaHoBOUHbIE KpUTEPUN

[lepecTaHoOBOUYHbIE KpUTEpPUM

Npes: HaliTu Takyto rpynny nepectaHoBok (G ucxogHoi Bbibopku X", 40
pacnpegenerdne X" npu CnpaBeanuBOCTI HYNEBOW rMNOTE3bI HE OT/IMHAETCS OT
pacnpegeneruns gX", g € G.

Hanpuwmep, ecnn B 0g4HOBLIGOPOYHOI 3aga4ve cnpaBeannBsa runoTesa
Hp: EX; =0, To C TOn >Ke BEpOATHOCTbIO, 4TO 1 X ™, MOrna peannsoBaTbCs
BbIbOpKa

gX"=X"(s1,...,8n),8 € {—1,1}.

Ecnn nynesas runoTesa 3aknto4aeTcs B TOM, 4TO BbIBOpKN B nape
(X7, X3?) = (X1,..., XN) OBMHAKOBO pacnpeaeneHs, TO C TOM e
BEPOSITHOCTbIO MOFNIa Peann3oBaTbCs napa

g(Xi’HvX;LQ) = (X‘"'u:'~~7X7\'1n17X7\’217"~7Xﬂ'2n2) = (gXinlng;m)v

roeé mii,...,Tin, — COYETAHNE N3 N = ni + n2 no ni, T21y...,T2ny — €rO
pononHenmne go mHoxectea {1,...,N}.

Henapamerpuueckas nposepka runoTes.



MepecTaHoBOUHbIE KpUTEPUN
o0

® QOpHOBLIBOPOUHBIV NEPECTAHOBOYHLIV KPUTEPUiA, FNNOTE3a O CPEAHEM

Boibopka: X7 = (X1,...,Xy), FEX-X)=1-F(EX + X);
HyneBas runotesa: Hop: EX = 0;
anbtepraTuea:  Hi: EX <#> 0;

cratuctuka:  T(X™) = > X;.
i=1

Pacnpegenerne T (X™) npn Ho nopoxzaeTcs rpynmnoii nepectaHoBoK
G={9g=(s1,...,8n)},8i € {—1,1},
Gl = 2",

[nst npoeepkn runoressr Ho: EX = o rpynna crpoutcs no aHanorunm.

Jocturaemsiii ypoBeHb 3HaHMMOCTN:

T los™) <24
g
966 Hi:EX <>0
_ on 5 )
P =9 S ezl
geG

Hy:EX #0.

on )

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



MepecTaHoBOUHbIE KpUTEPUN
(] J

3epkasia B KJETKaxX MbILUEN

Hy: B kneTke C 3epKajioM MbIlUN MPOBOAST B CPEAHEM MONOBUHY BPEMEHN.
Hi: B kneTke C 3epKajioM MbILIN NPOBOAAT B CPEAHEM He MONOBUHY BPEMEHN.

Cratnctuka: T'= ) (X; —0.5); ¢t = —0.3784.

=1

0.025

p = T2t
p = 0.2292.

Henapamerpuueckas nposepka runoTes.



MepecTaHoBOUHbIE KpUTEPUN
@0000

© [1ByxBbIBOPOYHBI NEPECTaHOBOYHLIV KPUTEPUiA, FNNOTE3a O CPELHMUX,
CBSI3HbIE BLIOOPKY

Boibopkmn: X7 = (X11,...,X1n),
X3 = (X21,...,Xon), BoIOOpKN CBA3HBIE;
Hynesas runotesa: Ho: Fx, (x) = Fx,(z);
anstepratusa:  Hi: Fx, (z) <#> Fx,(x);
cratuctnka: D" = (X1; — X2:),

T(XT,X3)=T(D")= > D;.
i=1

k3

Pacnpepenenne T (D™) npun Hy nopoxaaeTcs rpynnoii nepectaHoBoK
G={g=(s1,...,8n)},8 € {—1,1},
|G| =2™.

Jocturaemslii ypoBeHb 3HaHMMOCTN:

> [t(gd™)<=t(d™))

()= | S Hi: Fx,(2) <> Fyle),
ezg[\t(gd )=>1t(d™)]]
s Hi:iFx(@)# Fr).

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



MepecTaHoBOUHbIE KpUTEPUN
0O@000

o) J1ByxBbIOOPOYHBIN NEPECTaHOBOYHbI KPUTEPUiA, FMMNOTE3A O CPEAHMX,
HE3aBUCUMBbIE BbIDOPKY

. ny _
BbIGOPKY: X% = (X11,.-, X1n,)
X, 2 = (Xo1,... ,X2n2) , BbIOOPKU HE3ABUCUMBbIE;

Hynesas runotesa: Ho: Fy, (z) = Fx,(z);
anbrepHatuea:  Hi: Fx, (z) = FX2 (:c + A), A <7$> 0;

cratuctuka: T (X1, X72) = nl Z X1 — n2 Z Xai-

i=1 i=1

Pacnpepenenne T (X1, X5?) npu Ho nopoxaaercs rpynnoii nepectaHosok G :
g(X{Ll,X;ZQ) = (Xﬂ'117"'7X7r1'n17X7"217"'7X7"2n2) = (gX?lng;LQ) )

roe mil,...,Min, — CO4YETaHNE N3 N = ni -+ mn2 NoO Ny, m21,... ; T2ny — €ro
AonosHeHne fo mHoxectsa {1,..., N}.

G| = Cpt = Cpe.

JocTuraemslii ypoBeHb 3HAYMMOCTU:

ZG[t(gw'i” 9wy %) <2t(zy oy ?)]
CAS T , Hi: A<>0,
t) = n
p(t) gezc[p(gz aa D) |2 [t(=1 202)|]
ot , Hi: A#O0.

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



MepecTaHoBOUHbIE KpUTEPUN
00e00

Kodpenn n pecnupatopHblii obmeH

Hy: cpepHee 3Ha4eHue nokasaTensi pecnupaTopHOro obmeHa He OT/MHaeTCs
B A4BYX rpynnax.

Hi: cpepHee 3Ha4eHue nokasaTensi pecnupaTopHOro obmeHa OTMHaETCA

B ABYX rpynnax.

n1 no
Cratuctuka: T = n—ll l; X1 — n—12 l; Xoi; t=6.33.

#||T-T|>|t—T
p— =TIzl

n2

ni+
p = 0.0578.

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



MepecTaHoBOUHbIE KpUTEPUN
[e]e]e] lo}

1) J1ByxBbIOOPOYHLIN NEPECTaHOBOYHbIA KPUTEPUiA, FUMNOTE3A O

Auncnepcmsax

n
BbIGOpKU: Xl1 = (Xll,...,Xlnl),
n
X, 2 — (X21, oy Xgnz) , BbIGOpKM HE3aBuUCHMBbIE;
HyfieBasi runoresa: Hp: DXy = DXajy;

anbTepHaTuBa: Hyp:DX1; <#> DXaj;
cTaTtucTuka: Xi1) £ £ Xing), Xoa) €0 < Xong) —
BapuayoHHbIe psaabl BbIBOPOK,
) ng—1

DT = (Xay = Xa@)» D37 = (Xagn) — Xa)

1 ny—1
J(Dfl ): S i(ny — i)Da;.

i=1

Pacnpegenenne § (Dflfl) npun Hy nopoxxgaercs rpynnoii nepectaHosok G :

ny—1 ng—1Y\ _ _ nq—1 ng—1
Q(Dl » Dy = D""ll""’D""l'n1717D""21’""D"'anfl = (9D, 9D, )
rA€ T11,...,Tin;—1 — CO4eTaHne n13 N —2=mn3 +nz —2nony —1, m21,...,M2ny—1 —
ero gononHexne ao muHoxecrsa {1,..., N — 2}.

_ m1—1 _ ~no—1
Gl =Cnly =Cns

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



MepecTaHoBOUHbIE KpUTEPUN
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1) J1ByxBbIOOPOYHLIN NEPECTaHOBOYHbIA KPUTEPUiA, FUMNOTE3A O
Ancnepcusax

Jocturaemslii ypoBeHb 3HaHMMOCTN:

z [(oat ) =ze ()]

g T s Hi: DX <> DXQJ-,
(6) = SN
P = [[5(earr ) [2[o (@i )]
e S . Hy: DXy # DX,
CN—2

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



MepecTaHoBOUHbIE KpUTEPUN
[e]e]e]e] ]

OcobeHHOCTY NMEPECTAaHOBOYHbLIX KPUTEPUEB

9 Cratuctuky KpuTepusi MOXHO BbIbpaTh pasHbiMu cnocobamu.
B HekoTOpbIX Cny4asx pasHble CTaTUCTUKLA NPUBESYT K OAHOMY U TOMY Ke
LOCTUraeMOMYy YPOBHIO 3HA4MMOCTH:

X", Ho:EX; =0, Hi: EX; # 0,

n
T(X")=> X; ~ Th(X")=X.
=1
B apyrux cnydasx focturaemblii ypoBeHb 3Ha4MMOCTH DyaeTt 3aBuCeTb OT
BbibOpa cTatucTukn:

(XM =X » T3(X")=

S/vm

@ Ecnn |G| cnnwkom senuko, ans oueHkn nynesoro pacnpegenenus T
BOCTaTOYHO B3ATb CrydaliHoe nogmHoxectso G € G.

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.



MpuknagHasa craTucTuka
3. HenapameTtpuyeckas nposepka runoTes.

Psabenko Esrennii
riabenko.e@gmail.com

MC-3. Henapamerpu4eckas npOBEpPKa rUNOTE3.
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