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JocJiieHHs NpoBeJeHi B paMkax podoTn HaykoBoi mxoaun MEI'Y

Ha ocHOBI pe3ynbraTiB mNeqaroriyHoro €KCIEpUMEHTY Io0ymoBaHa
MaTeMaTH4Ha MOJENb 3aJIeKHOCTI SIKOCTI 37[a4i eKk3aMeHy y OallbHiil cucremi mo
mkani EST (X) 1 uucna crynenrTis, ski orpuMany Toi un iHmmi 6an (V) y Bursiai
TIOJIHOMY MEPILOro CTEMEHS 10 CII0CO0y HalMEHIINX KBapaTiB.

B naHiii po0oTi OyIyeThCs iCTHHHA MOJICIh, SKa 3a0e3Meuye MOXKIIUBICTh
MIPOBEACHHS IIMPOKOMACIITAOHUX JOCITI/KEHb IUIIXOM T'€HEpYBaHHS CepeaHiX
KBaJpaTHYHUX MOXUOOK, 3 MPUBEIEHHSM IX /0 33JaHUX HOPMOBAHHX, MOOYIOBH
CIIOTBOPEHHUX MojejeH, iX 3piBHOBa)KEHHS IO croco0y HaWMEHIIMX KBaJAparTiB.
3HaxomATbCsl WMOBIpHINI 3HA4YeHHS Koe]ilieHTIB a, B MIOJIHOMY TIEPILIOTO
CTENeHs alpOKCUMYIOU0i MaTeMaTHIHOI MOJIEIT.

PoOutbcst  omiHka TOYHOCTI 1 JIAIOTBCS  y3arajbHIOOYi  BHUCHOBKH.
[MpumiHsgemMuii B IMOAANBIIOMY METOJ CTaTHCTHYHHMX BHIPOOOBYBaHb MOHTE
Kapno mae MOXIMBICTD NMPOBECTH MIMPOKOMAcIITaOHI JOCTIDKEHHs 1 HaOpaTH
BEJIMKY CTaTHCTHKY.

JIy1s CTyJIeHTIB 1 acmmipaHTiB MeIarorivHuX BY3iB.

© JlitHapoBuy P.M.
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IlepenmoBa

3a pesyabTaTaMy IIE€AArOTiYHOIO  EKCIIEPUMEHTY TIpH  JOCIi/KEeHHI
3aJIeKHOCTI SIKOCTI 37adi ek3aMeHy y OanbHid cucteMmi mo mkam EST 1 ymcna
CTYJICHTIB, SIKi OTPUMAJIA TOW YM iHIIWI 0anm , OyayeThCS MaTEeMaTHYHA MOJCTH Y
BUTJISII TIOJITHOMY TEPIIOTO CTEEHSI.

BuximHuMu TaHUMHY JJIs IPOBEICHHS JOCIIDKEHb B TaHiH poOOTi OepyThes
pe3yNbTaTh IMEeAarorivHoro eKCIepUMEeHTY — ek3aMeHamlidHi Oamn (X;) 1 uucio
CTY/ICHTIB, SIKi OTpUMany Toi um iHmmi 6an (Y;).

3a mumu jgaHuME Oynaa ToOyJOoBaHA MaTeMaTWYHA MOJNENb y BUIJISII
MOJIHOMY TEpIIOro CTeleHs crnocoOoM HalMeHIMX KBaapariB. [lana mozens
npuiiManack 3a iCTHHHY MOJIETIb.

B noganbmoMy reHepyroThCsl BUNAAKOBI YMCIA, 3HAXOAATHCS KOe]ilieHTH
mpornopuidHocti K 1 ;maHi BHIIQAKOBI YHCIA TPHBOMATHECA JIO CEPEIHBOI
KBaJpaTH4YHOi noxuoOku 0,5 6aja, Ha SIKY MiTI' TOMMJIUTUCS BUKIAIay .

Bynytotbcs cnoTBOpeHi MoJeNi, SKi 3pIBHOBAXYIOTBCS 10  CIIOCOOY
HaMEHIINX KBaJpaTiB.

JlaeTbest OIiHKA TOYHOCTI €IEMEHTIB, 3pIBHOBAYKCHUX TPOIEAYPOIO CIIOCO0Y

HaliMEHIMX KBaJpaTiB. POOISTECS y3aralbHIOI0Y1 BUCHOBKH.



1. IlpeacraBiieHHs1 pe3yJbTaTiB eK3aMeHY
3a pe3ynbTaTaMM IIPOBEJCHHS NEJarorivyHoro eKCcrepuMeHTy [2] orpumani
3HAYEHHS SIKOCTI 37a4i ek3ameHy X B Oamax EST i KUIBKOCTI CTYNEHTIB, sIKi Mallu

TOW UM iHIIMH 6an Y (eKcriepuMeHTalIbHI JaHi)

Tabnuysa 1. BuxinHi 1aHi pe3ybpTaTiB eK3aMeHy y TaOJIMYHOMY BUIIISIII

X 100 95 90 89 88 85 80 77 75 66

17 2 9 4 2 1 1 2 0 0

3a nanumu Tabin. 1 nodbyayemo miarpamy

[TobynyBaBmm Jiarpamy eKCHEpUMEHTAIBHOI MOJENI, B MOAAIBLIIOMY
OynyeTbcsi MaTeMaTHYHA MOJIEb 10 CIIOCO0y HaWMEHIINX KBaJApaTiB i poOUTHCS
OLIIHKA TOYHOCTI ii elIeMeHTIB, B IOJAJBIIOMY HEOOXi/THO TOOYIyBaTH CIIOTBOPEHY
MaTeMaTH4Hy MOJIENIb METOAOM CTAaTUCTUYHHUX BHIpoOyBaHp Monre Kaprio i
3piBHOBAXXHUTH ii MO crioco0y HaMEHIINX KBaApaTiB , BAKOHABIIM MOBHY OLIHKY
TOYHOCTI 3pIBHOB&)KEHHX €NeMeHTIB. J[s mporo HeoOXigHO TeHepyBaTH iCTHHHI

MTOXUOKH 3a JIOTIOMOI'O10 TCHEpATOpa BUIIAIKOBUX YUCEII.
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2. TD'eHepyBaHHfl iCTMHHMX NOXHOOK ISl JAOCJiIKEHHS
MaTeMAaTH4YHOI MoJeji MeTOJ0M CTATUCTHYHUX BHUNPOOYBAHb
Mounte Kapao

[Tpu mpoBeneHHi noCHiKEHh NPUIAMEMO CEpeHIO KBaJpaTUUHY MOXHOKY
OLIIHKY BiJIIOBI/II cTyaeHTa BUKIagadoM B 0,5 GaiiB 3a mkanoto EST.

ToMmy mOriyHO TreHepyBaTH BHIAJIKOBI TOXHOKM 3 TOYHICTIO, sika O
nmopisaioBaia 0,5 .

CyuacHi KaJbKyJIATOPM MalOTh “BIIWTI” TE€HEpaToOpH /s TEHEepyBaHHS
BunaakoBux uucen Bix 0 10 1. ane BOHM TeHEpYIOTh YHCNA TITBKH 31 3HAKOM
“mmoc”, icHye JIeKiibKa TaOJIUIb TICEBIOBUIIAIKOBHUX YHCEI.

Kopucryrouncs nannmu TabnuIpsiMy psii poKiB, MU ITPUHIIUTA IO BUCHOBKY,
0 HaWKpamow 3 HUX € TaOmuis, po3poOieHa MOJOAWM BYEHHUM HAIOTO
yHiBepcuteTy Banenpkum Onerom OnekcaHApoBHYEM B HOro MaricTepchKid
JIUIUIOMHIN poOOTi, BUKOHAHIH M1l HAYKOBUM KEPIBHHUITBOM JIOKTOpa (hi3UKO-MaTe
MaTHYHHX HayK, npodecopa Jxyns Mocuma BonoauMuposuya.

[TpuBeneMo MeTOOUKY pO3paxyHKy BHITQJIKOBHX YHCEN, SIKI NMPUHAMEMO B
MOJANTBEIIIOMY SIK ICTHHHI TOXUOKY JUTsI TOOY/TOBH CIIOTBOPEHOI MOJICTTI.

1. OTpumaBmIH psiJl BUMAJKOBHUX (@ TOYHIIIE IICEBIOBHUITAIKOBHX) YHCEN &;
,PO3PAaXOBYIOThH cepenHe apupmMeTHIHe reHEepOBaHUX
TICEB/IOBUNAAKOBHUX ducen &, .

n
DI
&, = i=1 , 2.1

n

JIe n — CyMa BUITAJIKOBUX YHCEIL.

2. Po3paxoByroThcsi TomepenHi 3HAYEHHS ICTMHHMX NOXHMOOK A’; 3a
hopmyoro

Al =& =Sy 22)

3. 3HaxXomdTh CepenHI0 KBaJApaTW4Hy IOXWUOKY TIIONEpeaHiX iCTHHHHX

moxubok 3a popmyroro ['aycca
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: 2.3)

4. BuuncnsioTs xoedimieHT nponopuiitHocti K a1 BU3SHAYEHHS 1CTHHHUX
MoXnOOK HeOOXiJHOT TOYHOCTI

K= > 2.4)

m
ne C — HeoOXiTHa HOpMOBaHA KOHCTAHTA.
Taxk, Hanpuknag, npu m - = 0,28 1 HE0OXiTHOCTI TOOYIOBU MaTeMaTHIHOT
MoJIeni 3 TouHicTio ¢=0, 1, Oynemo mMaTn

_ ol
*'70,28

a pu C=0,05, orpumaemo K 5= 0,05/0,28 =0,178.

=0,357"

5. IcTuHHI TOXHOKU PO3PaXOBYIOTHCS 32 (HOPMYIIO0

A=A K, 2.5)

6. 3aKIIOYHUM KOHTPOJIEM CIY)KUTh PO3PaXyHOK CEPEeIHbOI KBaJAPaTUUHOI

TIOXUOKH /1, TEHEPOBAHMX ICTUHHUX MOXHUOOK A

: (2.6)

1 IOPIBHSHHS

m, =C (2.7)



Tabnuuga 2. [eHepyBaHHSA NceBaO0-BMNAAKOBUX YMCEN | po3paxyHOK

iCTUHHUX NOXNBOK

Ne g | &, Ag‘_&" A A=A - K A?
cp

1 0,46 0,385 0,075 0,005625 0,15045 0,0226
2 0,01 0,385 -0,375 0,140625 -0,7523 0,5659
3 0,36 0,385 -0,025 0,000625 -0,0502 0,0025
4 0,98 0,385 0,595 0,354025 1,19359 1,4246
5 0,59 0,385 0,205 0,042025 0,41124 0,1691
6 0,33 0,385 -0,055 0,003025 -0,1103 0,0122
7 0,38 0,385 -0,005 0,000025 -0,01 0,0001
8 0,14 0,385 -0,245 0,060025 -0,4915 0,2415
9 0,28 0,385 -0,105 0,011025 -0,2106 0,0444
10 0,32 0,385 -0,065 0,004225 -0,1304 0,0170
n=10| 385 3,85 0 062125 -2,5E-16 2,5000

Cepeﬂ,Hﬂ KBaapatu4iHa noxubka nonepe,u,Hix iICTUHHMX NOXNBOK

Al = 1/—0’6120125 =0,2492

KoediuieHT nponopLifHOCTi

K = 0,5
0,2492

=2,0064.

Cepeﬂ,Hﬂ KBagapatu4iHa noxubka npun reHepyBaHHi BUMagKoBUX 4Yncen 3

ToyHictio ¢ = 0,5
2
m, = ,5000 05 .
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Tabnuuga 3. Mobynosa cnoTBOpeHoi Moaeni

IcTuHHA mMopenb
Ne A, X, =x__ +A.
xl_cm yl_cm 1 cnomse. wcm. 1
1 100 9,702 0,150 100,150
2 95 7,504 -0,752 94,248
3 90 5,904 -0,050 89,950
4 89 5,995 1,194 90,194
5 86 4,586 0,411 86,411
6 85 4,020 -0,110 84,890
7 80 2,195 -0,010 79,990
8 77 0,899 -0,491 76,509
9 75 0,259 -0,211 74,789
10 66 -3,063 -0,130 65,870
843 38,000 0,000 843,000

Mo AaHUM cnNOTBOPEHOI MOAEr BUKOHYHOTb CTPOre 3piBHOBaXKEHHS
MEeTOAOM HalMeHLUUX KBaaparTiB i OTPUMYIOTb MMOBIPHILLI Mogeni, AKUM
poONATb OLHKY TOYHOCTI 3piBHOBaXXEHNX EMEMEHTIB | Aal0Tb
NOpPIBHAMNBHUIA aHani3 Ha OCHOBI SIKOro 3aKnio4aloTb Ha npegmMeT
NOLUMPEHHS AaHOT MoAeni ANA pilleHHs AaHoi npobnemu B Linomy.

1. MpeacTaBneHHA CUCTEMU HOPMaSbHUX PiBHAHb
Y pesynbTaTi NPOBEAEHOro EKCNePUMEHTY MU MaeMOo pag pesynbTaTis
X,,V,, byHkuioHanbHy 3anexHicTb Mix skumn 6yaemo  LiykaTth 3a

AOmnomoroto noniHomy creneHi K, Ae koedilieHT! a; ABnsaTbLCA

HEBigOMUMMN.
Togi, cuctema HopManbHUX PiBHSIHL Oyae
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na, + a, [x]+az[x2]+...+am[xm]—[y] =0,

a, [x2]+ a, [x3]+ az[x“]+...+am[xm+1 ]— [x y]: 0, (3.1)

e 3HaKoMm [ ] no3HayeHa cyma BiZnoBIgHOro enieMeHTa.
[na noniHoMy nepLuoro creneHs Buay

y=a+e6x
(3.2)

CucTtema HopManbHUX piBHSHb Oyae

6[x2]+ alx]-[yx]=0,
s[x]+na—[y]=0, (3.3)

B noganbLiomy 6yaemo piiati cuctemy NiHinHWX HopMarnbHUX PiBHSHb

(3.3) ogHuUMm i3 BinoMKX B MaTeMaTuui cnocobis.

4. BctaHOoBreHHs KoedilieHTIB HOpManbHUX PiBHAHb

MpuBegemo po3paxyHKoBY TabnuLto, Ha OCHOBI SIKOT OTPUMYIOTh

KoeiLieHTU HOpMaribHUX PiBHSHb.
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Tabnuusa 4. Po3paxyHoK KoediLieHTiB HOpMarbHUX PiBHSAHb.

No X eKcn. Y eKcn. X0 x2 xy ¥
1

100 17 1| 10000,00/1700,00000 289,000
2

95 2 1] 9025,000/ 190,000000 4,000
3

90 9 1| 8100,000/ 810,00000 81,000
4

89 4 1] 7921,000/ 356,000000 16,000
5

86 2 1] 7396,0000 172,000000 4,000
6

85 1 1| 7225,000 85,00000 1,000
7

80 1 1| 6400,000 80,00000 1,000
8

77 2 1] 5929,0000 154,000000 4,000
9

75 0 1| 5625,0000 0,000000 0,000
10

66 0 1| 4356,0000 0,000000 0,000
h)

843 38 10 | 71977,003547,00000 400,000

Takum YMHOM, Ha OCHOBI nposegeHunx pospaxyHKiB HaMun oTpumMaHa
HaCTynHa cucrtema HopmMalribHuUX piBHFle

b[X ?] + a[X] -[YX] =0, (4.1)

biX] + na — [¥]=0.

12




71977,00b + 843,000a - 3547,000=0, (4.1°)
843,000b + 10.0a -38,000=0.

5. PiwweHHA cucTteMn NiHiNHUX piBHAHb CNOCOOOM
Kpamepa
Hexai, MaeMo cucTemMy MiHINHWUX PiBHSHL
a, x, +a,x, +..+a, x, =b,

Ay X, +apXx, +..+a,x, =b,, (5.4)

a,x, +a,x,+..+a,x, =b .

[ns Toro, o0 i3 Li€i cuctemu BU3HAYUTM HEBIOOMI ¢, cKnagemo i3

koediLliEHTIB Npu HEBIZOMUX BUSHAYHUX A, KW HA3MBAETHLCS
BM3HAYHNKOM CUCTEMM PiBHSAHB (5.1).

ap, a; a,
A=|a, ay Ay, (5-2)
...anl anz ann

MomHoXMMO niBy | NpaBy YacTUHK piBHOCTI (5.2) Ha X, . B niBin yacTuHi
Byaemo matn Ax,, B Npasiil )xe YacTWHI BBEAEMO Y BCi YneHn i -ro

CTOBM4YMKa BU3HA4YHUKa d i MHOXHMK X;

a, 4, -.a,x.aq,
A-x;=|a, ay i Xy, (53)
i, e, dX,..d,,

MoTim go i -ro ctoBnYMka BU3HayHuka (5.3) gogamo BCi iHLWi
CTOBMYUKM, MOMHOXEHI BiANOBIAHO Ha X, , X, ,..., X, . BennunHa Bu3HauHuka
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BiJ LbOro He 3miHMTbCs. Togdi i -CTOBNYMK NpeacTaBuTb coboto niBy
YaCTUHY CUCTEMMU PiBHSAHb (5.1).
3aMiHMMO Oro BifTlbHUMU YrieHaMu L€l CUCTEMM | NO3HAYUMO Yepes

Ai
all a12 bl aln
Axy=A=ay ay Dy, (5-4)
.a, .a, .b,.a,
a,, a,, by..a,
G Ay Dy,
Ssinn, x. :ﬁz .a, .a, .b,.a, . (5.5)
A a, a, as...4,,
G Gp Gyl
-l a,, d,.-4a,,

dopmyna (5.5) 4ae MOXNUBICTb BU3HAYUTU KOXKHE HEBILOME CUCTEMU
NiHIMHKUX piBHAHBL (5.1).

AKLWo BiNbHI YNEeHW cucTeMU NiHIMHUX PIBHAHBL PiBHI HYMIO, TO BOHA
Oyae cUCTeMoto NiHINHUX OOQHOPIOHNUX PiBHSAHb.

CucteMa MiHINHUX 0QHOPIOHNX PIBHAHb MOXKeE MaTu pilleHHs BiMiHHE
BiZ, HYNbOBOTO, SIKLLO BU3HAYHUK cUCTEMU A He piBHUIA HyIIO.

Hexan,

A=[xy]-1/n([x][y]),
B=[X"]-1/n([x]°), (5.6)
c=[YA-1n([YD).

| B HawomMy Bunagky

A= XY]-[XI[Y)/n= | 343,60000
B= [XA2]-[x]*2/n= | 912,10000
C= [YA2]-[Y]’/n = | 255,600000

14



Mpun uboMy koedilieHT kopensuii r

r’=A’/BC , (5.7)
TOGTO
r= AN(BC). (5.8)
Mpn uboMy
r=0,7116255,

LLIO FOBOPUTb NPO BUCOKMI 3B’A30K MiXK (hakTOpHOIO X i pe3ynbTyo4oro
O3Hakot Y. A ue gae HaMm nigcTaBn BUBECTU eMMiPUYHY hOpMyITy
MaTeMaTU4HOI Mogeni 3anexHOoCTi ouiHKM B 6anax Bif KiNbKOCTi CTYAEHTIB,
SKi OTpMManu BiANOBI4HY OLHKY.

Takum YMHOM, HeBigomMui koediuieHT b Byae

b=AB. (5.9)
| B HawoMy Bunagky

b=343,6/912,1=0,376713.
KoediuieHT a 3Haraemo 3a GopMynoto

a= 1/n([Y] - b[X]). (5.10)

Mpu ubomy
a= 1/10(38,000 — 0,376713"* 843,000)= -27,956913,

TOO6TO MaTeMaTU4Ha Moaenb, po3pobneHa B AaHin MoHorpadii, 6yae

y'=-27,956913 +0,376713x. . (5.11)

Mpu npoBeaeHHi po3paxyHkiB B MS EXCEL 36epiranack 6inbLua
KINbKiCTb 3HaYyLLMX LMdp, Wo, MOXMBO, Oyae He chniBnagatu 3 py4yHUM
pO3paxyHKOM i3-3a MOXMOOK 3a0KPYIIEHb.
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6. KOHTpOnb 3piBHOBaXeHHS

KoHTponb 3piBHOBaXXEHHS BUKOHYETLCS 38 (HOPMYIIOH
[Y?] - bYX] — a[Y] = [e€] (6.1)
| B HawomMy Bunagky
400 - 0,376713*3547 — (-27,956913*38,000)= 126,161386,

a 3 Apyroi CTOpOHU
[e€] = 126,161386 ,

LLLO FOBOPUTb MPO KOPEKTHICTb BUKOHAHOT NpoLieaypy CTPoOroro
3piBHOBaXKEHHS 3a CMNOCOGOM HalMMeEHLUUX KBaaparTiB.

7. OuiHKa TOYHOCTI NapameTpiB, OTPUMAHUX i3 pilleHHSA
CUCTEMM HOPMarbHUX PIBHSAHb

CepenHs kBagpaTuU4Ha nNoxmbKka OgMHWLI Bar po3paxoBYETLCH 3@
opMyrnoto

&g
n—-K

= (7.1)

Y chopmyni (7.1) # - yicno noyaTkoBUX piBHAHBL, K - yncno Hesigomux.
B Hawomy Bunagky n =10; K = 2. &- pisHua MK BUpaxyBaHUm

3HaYeHHsIM )’ i BUXIOHUM 3HAYEHHAM Y,

81' :y;_yi (7-2)

16



paxoBytoTb 32 YOPMYIIOH

MNigcTaBnsioun y BuBeaeHy Hamu, coopmyny (5.11) 3HaueHHs X

= 2 2 2
CMOTBOPEHOI MoAeri OTPUMAEMO PO3paxyHKOBI 3HaYeHHs ', ki ByayTb My~ (M *(Xen- XY + p* /). (7.8)
AL BIAPISHATUCS Bif BIXIAHUX 3HaYeHb V. Tabnuus 5. MopiBHANbLHWI aHaNI3 PesynbTaTiB CTPOroro
CepepnHs kBagpaTU4Ha noxmbka oauHWLI Barv 3a pesynbTaTamy Halumx 3pIBHOBAXEHHS]
AocnigxXeHb
Ne X okcen Y exen. y;pim-tosam &= y; =) 82
b= (126,16139/8)= 3,97117. 1 100 17| 9714 |  -7,28560 | 53,08004
CepepHs kBagpaTuyHa noxmbka koedilieHTa b i gg 52) ;gi; _gggg?i 332?3?3
my = W(1/B) (7.3) 4 89 4 5,571 1,57055 2,46663
5 86 2 4,440 2,44041 5,95561
6 85 1 4,064 3,06370 9,38625
fe Bara P koediuieHTa b pospaxoByeTbest 3a hOMyIIo0 7 80 1 2,180 1,18013 1,39272
8 77 2 1,050 -0,95001 0,90251
P, =(n[X*] = [XI[X])/n), 9 75 0 0,297 0,29657 0,08795
TO6TO 10 66 0 -3,094 -3,09385 9,57190
Py=B. (7.4) =10 843 38| 38,000 0,00000 | 126,16139
| B Hawomy Bunaaky
dyHkuia  NMMHEMHAA [ans wkanu | EST
mp = 3,97117(1/912,1)= 0,1314913. ! bu, a /::('=a+ bX
CepepHs kBagpaTu4Ha noxmbka koedilieHTa a 0,376713 -27,956913 b a
0,131491] 11,155624ctaHaapt Slai=Sdii
ma = PV(X 3/B*n), (7.5) 0,506411 3,971168 R"2 y
8,207812 8Fkputepin | n-m-1
Ae Bara P koedillieHTa a po3paxoByeTbcsi 3a (DOPMYIIOH0 129,4386) 126,161386|[(Y'-ch)"2] [VV]
F(0,05;2;8)=  4,45897
P a =(nX] - [XIXVIX 2, (76) A A
T06TO KoedilieHT geTepmiHauji CTaTUCTUYHO 3HAYUMUIA
P a=B*n/[X?]. (7.7)
t(0,05;8)=  2,306004 |
| B HALLIOMY BUNaAKY t(b) t(a)
55,34999 48,3339244
| ma= | u([x*21/B*n) | 11,1556242 | t>t(0,05;8)
KoediuieHTn perpecii 3Haunmi

CepeaHio kBagpaTuU4Hy NOXubKy 3piBHOBaXeHOoi pyHKLUiT Y’ po3-
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®dakTuyHi AaHi (3niBa) i nobyagoBaHa (cnpaBa) MaTeMaTM4YHa MoAenb)

0,9652"

R® =

lalotsre

-

|/

10

-3,094

0,297

1,050

2,180

4,064

4,440
Yucno BuxigHMx napameTpiB

5,571

5,947

7,831

17
9,714
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OPsagl

OPsaal

Ha nepwin giarpami « Ek3ameHauiHi OLiHKM i X KIbKICTb »
(cTop.6) Nnepwmm pssgom (NiBMM CTOBNYUKNM) NpeaCcTaBNeHo
4yncro ctygeHTiB (Y), aki oTpymanu Ty Ym iHWy ouiHky (X) Ha

eK3aMeHi, siKy incTpye npaBuii ctoBnyuk.( Tabn1).
Ak 6aunmo, 100 G6anis oTpumano 17 ctyaeHTiB i3 38.

Ha gpyrin giarpami «3piBHoBaxeHa pyHKuis Y’'» (cTop.19)
npvBeeHi pe3ynbTaTn N06yAOBaHOI 3a Npoueaypoto cnocoby
HaMeHLLMX KBagapaTiB MaTeMaTU4YHOI Mogeni SIKOCTI
3aCBO€EHHA 6a30BOI AMCUMMIIIHM KypCY.

Ha TpeTinn giarpami (ctop.20) npeacraBneHa 3piBHOBaXkeHa
dyHKUiA Y’ | abcontoTHI NOXMBKN (BiAXMNEHHS) AaHOT PyHKUT
Bif 1T iCTUHHOI Moaeni.

Ha yeTBepTin giarpami npeacrasneHa nobygosaHa
MaTtemaTudHa MOoAenb i cepeaHi KBagpaTUdHi NOXMOKM AaHOI
mMogaeni.

Ha n’'atin piarpami «Pe3ynbTatn ek3ameHy i 3piBHOBaxeHa
MOZAeNby NpuBeaeHO MOPIBHAHHA eKCnepuMeHTanbHUX JaHnX
3 JaHMMK 3piBHOBAXXEHOI MaTteMaTu4Hol Moaeni .

LWocTa pgiarpama inocTpye rpadik anpokCUMyro4ol NpsiMol.

BucHoBKMu

Ha ocHoBi npoBeaeHnx aocnigaxeHb B AaHii poboTi:

1. Po3pobneHuin anroputm HOpMyBaHHS! iICTUHHOT NOXMOKN Ans
BMKOHaHHS gocnigkeHb metogoM MoHTe Kapno.

2. Ha ocHOBIi ekcrnepyMeHTanbHUX aHnx 0yayeTbca MaTtemaTuyHa
MoZenb SIKOCTi 3aCBOEHHS 6a30BOro Kypcy 3a pesyrnbraramu
eKk3aMeHiB ( Moaenb 3aneXHOCTi ek3aMeHaL,iMHUX OLHOK i
ymucna CTygeHTiB, AKi OTpUManu Ty Yn iHLLY OLHKY).

3. MartematnyHa Moaenb anpokCMMoBaHa Mo Ccrnocoby HamMeHLLX
KBagpatiB MOMNiHOMOM MEePLLOro CTeneHs.

4. OTtpumaHa copmyna

| Y’=a+bX=  -27,956913 +0,376713 X |

3arexHoCTi ek3ameHauiliHuX ouiHok X | YMcna CTyAeHTIB,
Lo X oTpumanu V.
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5. BcTaHoBneHo, o cepeaHs KBagpaTuyHa noxmoka
OOMHWLI Baru 3a pesyrbTaTaMu 3piBHOBAXXEHHS CKIagae

=V | [egl(nk))= 3,97117;

e cepefHs KBagpaTu4Ha NoXmbka BU3HAYEHHS
koediuienta a  m, =11,1556242;
e cepefHs KBagpaTu4Ha NoXmbka BU3HAYEHHS
koedpitieHta b npn x m, =0,1314913
e cepefHi kBagpaTU4Hi NOXMOKN 3piBHOBaXEHOT OYHKLT
My
2,41636499
1,88588041
1,46245279
1,39962586
1,27553334
1,25916218
1,37721048
1,58063257
1,75283371
2,71426828

o

PospobrneHa meToamMka niaroToBKWM iCTUHHUX NOXMOOK Hanepes

3agaHoi TOYHOCTI.

. [dana poboTa BigkpvBae fopory Ans NpoBeaeHHs A0CHiaAXeHb

MEeTOOO0M CTaTUCTMYHUX BUNpobyeBaHb MoHTe Kapno.

8. BoHa gae MOXMKMBICTb OXONUTW BEMNWKY ayauUTopIilo, TOMY LLO
reHepylTbCa NOXUOKN iHAMBIAYanNbHO | BOHWU HE NOBTOPIOKTHCSA
B ApPYrMx Mogensx.

9. Pobota BuKOHyeTbCA Bneplue. Ham He Bigomi nitepaTypHi

xepena, oe 6 BUKOHyBanucb aHanoriyYHi JOCNIAKEHHS B

negarorii .

~

JlitepatypHi qkepesa
Maxkcumenko C.JI., E.JI. Hocenko ExkcrnepumeHTanpHa ICHXOJIOTiS

(munmakTraHuil Tesaypyc). HaBuanbauii mocionnk —K.: MAVII, 2004, -
128 c.

25

JlitHapoBuy P.M. TeopeTuko-MeToJoJIOoTiuHi acnekTh 1 0a30Bi
NPUHOMNH (YHKIIIOHYBaHHS HAyKOBOI IIKOJIM B paMKax HpogeciiHoi
ocBiti. Monorpagis. MET'Y, Pisne,- 383 c.

JlitrnapoBnu P.M. OcHoBu MatemaTuku. JlocmipkeHHS pe3ysbTaTiB
TICUX OJIOTO-TIEIAaTOTIYHOTO  EKCIICPUMEHTY JIOTapu(DMivHOI (QYHKITIEFO.
Yacrtuna 3. MET'Y, PiBne, 2006, —19c.

JlirnapoBnu P.M. OcHoBu MatemaTuku. JlocnmipkeHHS pe3ysbTaTiB
TICHXOJIOTO-TI€Aar OT1YHOTO EKCIIEPUMEHTY €KCITOHEHII1aJIbHOIO
¢yukiiero. Yactuna 4. MET'Y, Pisre, 2006, —17c.

JlirnapoBnu P.M. OcHoBu MatemaTuku. JlocmipkeHHSI pe3ysbTaTiB
TICUX OJIOTO-TICIATOTIYHOTO ~ €KCIIEPUMEHTY  CTEICHEBOK  (DYHKILIERO.
Yacrtuna 5. MET'Y, PiBne, 2006, - 17c.

JlitnapoBnu P.M. Jlocmi/keHHST TOYHOCTI arpoOKCHMAIli pe3ysbTaTiB
TICHXOJIOTO-TIEAarOriYHOTO0  €KCHEPUMEHTY  METOJOM CTaTHCTHYHHX

BunpodyBanb Monre Kapno.YU.1.MET'Y, Pisre,2006,-45c.

[looaTtku
Hopnatok 1. Pe3synbTaTn eKCrepuMeHTy

Bann
€K3. KinbkicTb
100 17
95 2
90 9
89 4
86 2
85 1
80 3
77 0
Bcboro 38

26



Hopatok 2. Po3paxyHkoBa Tabnuus Dopatok 5. PoszpaxyHok koediLieHTiB anpoOKCMMYHYOro nosiiHomMy

17 100 | 1] 10000,00 | 1700,00000 | 289,000 HOK
2 95 | 1]9025,000 | 190,00000 | 4,000 Pospaxy  koediui eHTa b
9 90 | 1] 8100,000 810,00000 | 81,000
4 89 | 17921,000 | 356,00000 | 16,000 b=A/B= 0376713
2 86 | 1| 7396,000 172,00000 4,000
1 85| 1]7225000| 8500000 | 1,000 Pospaxy ton b enaa
1 80 | 1] 6400,000 80,00000 1,000 a=1/n([Y]-b[X])= -27.956913
2 77 | 1 5929,000 154,00000 4,000
0 75| 1] 5625,000 0,00000 0,000 Hamu BuBegeHa hopmyna 3a pesynbTatamm TEOPETUUHMX
0 66 | 1] 4356,000 0,00000 0,000 [ocnimkeHb
38 843 | 10 | 71977,00 | 3547,00000 | 400,000 dopmyna nobygoBaHol MaTematu YHOI
H | J K L M mogaeni
Yekcn. | Xekcn. | X0 XA2 Y*X YA2 '=a+bX=  -27.956913 +0.376713X
[donaTok 3. Po3paxyHok KoeciuieHTa kKopensuii HdopnaTok 6. OuiHKa TOYHOCTI OYHKUIT @ v
HOK
Pospaxy «koediuj eHta A= [XY]-[X][Y])/n= 343,60000 2
HOK
Pospaxy koediLi eHta B=  [X*2]-[x]*2/n= 912,10000 1
HOK m = m2 ch ——X +,L12/n
Pospaxy «koediuj eHta C=  [YA2]-1/n*[Y]*2= 255,600000 (0 b ‘'n
HOK €HTa nauji
Pospaxy koediui Kope r"2=A"2/BC= 0,50641085
mao=
r=+rA2= 1,88588041
1,46245279
1,39962586
Doaatok 4. BinbHi YneHn HopManbHUX PiBHAHb. 1,27553334
1,25916218
[YX]=3547.0 1,37721048
1,58063257
[Y]=38 1,75283371
2,71426828
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Dopatok 7. KOHTponb 3piBHOBaXeHHs

KoHTponb 3piBHOBaXeH Hs

[YA2]- bIYX]- a[Y]= 126,161386

[ce]= | 126,16139 |

Doaatok 9. OLiHKM TOYHOCTI 3piBHOBaXEHUX €fIeMEHTIB

Moyatok

|

BBepeHHsA BUxigHmnx
OaHuX

Cepeﬂ,Hﬂ KBaapatu4dHa noxmodka oanHULI Baru

p=( | [eel/(n-k)= 3,97117
CepegHs KBagpaTuyHa noxubka koediujieHTa a HTa b
mb= uN(1/B)= 0,1314913
Ce peaHs kBagpaTuyHa noxmbka
KoedilieHTa B koedilie HTa a
ma= uV([x*2]/B*n) 11,1556242
Bara koediujieHTa b
Pb= B= 912,10000
| Bara koediLieHTa a
Pa= B*n/[X"2] 0,12672104

Po3paxyHOK HOpMoO-
BaHUX MOXUOOK

i

Mo6ynoBa cnoTBO--
peHoi mogeni

Po3paxyHok koediLii-
€HTIB HOpManbHUX
pPiBHSIHb

Honatok 10.bnok-cxema po3paxyHkis B Ms Excel

29

MNMpepcraBneHHA po3-
paxyHKOBOI Tabnuui

PiweHHA HOpManb-
HUX PiBHSIHb

MpeacTtaBneHHs Ma-
TemMaTu4HoI Mmogeni

KoHTponb
3piBHOBaXEeHHSsA

30




Po3paxyHoK c.K.no-
XUOKKN oguHULI Baru

Po3paxyHoK c.K.no-
X1bku koediLieHTIB
mogaeni

Po3paxyHoK c.K.no-
X1OKM 3piBHOBaxe-
HOI cpyHKUiI

Po3 gpyk
pe3ynbTaTtiB

KiHeub

31

JlituapoBuu Pycnan MukonaiioBuy,

JAOUHECHT, KaHAUuIaT TEeXHIiYHHX HayK

MNOBYAOBA I JOCJIKEHHA IC:I‘I/IHHOi MOJIEJIT
AKOCTI 3ACBO€HHSA BA30OBOI JMCIIAIIJITHA

AnpokcuManisi MOJIiHOMOM NEePUIOro CTeNeHs

Komm’rorepuuii Habip, BepcTka i MakeTyBaHHSl Ta IM3aiiH B

peraktopi Microsoft®Office® Word 2003 P.M. JlirnapoBuy

Muixnapoauuit Ekonomiko-I'ymManiTapHuii YHiBepcuteT

im.akaja. Crenana Jlem’ ssHuyka

Kadeapa mareMaTHYHOr0 MO/IeII0BAHHS

33027,m.PiBue,Byn.akan. C.Jdem’sinuyka,4.

32



3aBaanns Ha camocTiiiHy podory [Tadauui Baneuskoro O.0.]
Variant No./ Random values

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
0.140.15 0.92 0.65 0.35 0.89 0.79 0.32 0.38 0.46 0.26 0.43 0.38 0.32 0.79 0.5
0.28 0.84 0.19 0.71 0.69 0.39 0.93 0.750.1 0.58 0.2 0.97 0.49 0.44 0.59 0.23
0.07 0.81 0.64 0.06 0.28 0.62 0.08 0.99 0.86 0.28 0.03 0.48 0.25 0.34 0.21 0.17
0.06 0.79 0.82 0.14 0.8 0.86 0.51 0.320.82 0.3 0.66 0.47 0.09 0.38 0.44 0.6
0.950.5 0.580.22 0.31 0.72 0.530.590.4 0.81 0.28 0.48 0.11 0.17 0.45 0.02
0.840.1 0.270.01 0.93 0.850.21 0.1 0.550.59 0.64 0.46 0.22 0.94 0.89 0.54
0.93 0.03 0.81 0.96 0.44 0.28 0.81 0.09 0.75 0.66 0.59 0.33 0.44 0.61 0.28 0.47
0.56 0.48 0.23 0.37 0.86 0.78 0.31 0.65 0.27 0.12 0.01 0.9 0.91 0.45 0.64 0.85
0.660.920.340.6 0.340.86 0.1 0.450.43 0.26 0.64 0.82 0.13 0.39 0.36 0.07
0.26 0.02 0.49 0.14 0.12 0.73 0.720.450.870  0.66 0.06 0.31 0.55 0.88 0.17
Variant No./ Random values

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
0.48 0.81 0.520.09 0.2 0.96 0.28 0.29 0.25 0.4 0.91 0.71 0.53 0.64 0.36 0.78
0.920.59 0.03 0.6 0.010.13 0.3 0.530.050.48 0.82 0.04 0.66 0.52 0.13 0.84
0.140.69 0.51 0.94 0.150.11 0.6  0.94 0.33 0.050.72 0.7 0.36 0.57 0.59 0.59
0.190.53 0.09 0.21 0.86 0.11 0.73 0.81 0.93 0.26 0.11 0.79 0.31 0.05 0.11 0.85
0.48 0.07 0.44 0.62 0.37 0.99 0.62 0.74 0.95 0.67 0.35 0.18 0.85 0.75 0.27 0.24
0.890.12 0.27 0.93 0.81 0.83 0.01 0.19 0.49 0.12 0.98 0.33 0.67 0.33 0.62 0.44
0.06 0.56 0.64 0.3 0.86 0.02 0.13 0.94 0.94 0.63 0.95 0.22 0.47 0.37 0.19 0.07
0.020.17 0.98 0.6 0.94 0.37 0.02 0.77 0.05 0.39 0.21 0.71 0.76 0.29 0.31 0.76
0.750.23 0.84 0.67 0.48 0.18 0.46 0.76 0.69 0.4 0.51 0.320 0.050.68 0.12
0.710.450.26 0.35 0.6 0.82 0.77 0.850.77 0.13 0.42 0.75 0.77 0.89 0.6 0.91
Variant No./ Random values

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
0.73 0.63 0.71 0.78 0.72 0.14 0.68 0.44 0.09 0.01 0.22 0.49 0.53 0.43 0.01 0.46
0.540.950.850.370.1 0.5 0.790.22 0.79 0.68 0.92 0.58 0.92 0.35 0.42 0.01
0.99 0.56 0.11 0.21 0.29 0.02 0.19 0.6 0.86 0.4 0.34 0.41 0.81 0.59 0.81 0.36
0.290.770.470.71 0.3 0.99 0.6 0.51 0.87 0.07 0.21 0.13 0.49 0.99 0.99 0.98
0.370.29 0.78 0.04 0.99 0.51 0.050.97 0.31 0.73 0.28 0.16 0.09 0.63 0.18 0.59
0.5 0.24 0.450.94 0.550.34 0.69 0.08 0.3 0.26 0.42 0.52 0.23 0.08 0.25 0.33
0.440.68 0.5 0.350.260.190.310.180.81 0.710.01 0  0.030.13 0.78 0.38

33

0.750.28 0.86 0.58 0.75 0.33 0.2 0.83 0.81 0.42 0.06 0.17 0.17 0.76 0.69 0.14
0.73 0.03 0.59 0.82 0.53 0.49 0.04 0.28 0.75 0.54 0.68 0.73 0.11 0.59 0.56 0.28
0.63 0.88 0.23 0.53 0.78 0.75 0.93 0.75 0.19 0.57 0.78 0.18 0.57 0.78 0.05 0.32
Variant No./ Random values

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64
0.170.120.26 0.8 0.660.130 0.19 0.27 0.87 0.66 0.11 0.19 0.59 0.09 0.21
0.640.2 0.190.89 0.38 0.09 0.520.570.2 0.1 0.650.48 0.58 0.63 0.27 0.88
0.650.93 0.61 0.53 0.38 0.18 0.27 0.96 0.82 0.3 0.3 0.19 0.52 0.03 0.53 0.01
0.850.29 0.68 0.99 0.57 0.73 0.62 0.25 0.99 0.41 0.38 0.91 0.24 0.97 0.21 0.77
0.520.83 0.47 0.91 0.31 0.51 0.550.74 0.85 0.72 0.42 0.450.41 0.5 0.69 0.59
0.5 0.820.950.330.11 0.68 0.61 0.72 0.78 0.55 0.88 0.9 0.75 0.09 0.83 0.81
0.750.46 0.37 0.46 0.49 0.39 0.31 0.92 0.550.06 0.04 0  0.92 0.77 0.01 0.67
0.110390 0.980.480.82 0.4 0.120.850.830.61 0.6 0.350.630.7 0.76
0.6 0.1 0470.1 0.180.190.420.950.550.96 0.19 0.89 0.46 0.76 0.78 0.37
0.44 0.94 0.48 0.25 0.53 0.79 0.77 0.47 0.26 0.84 0.71 0.04 0.04 0.75 0.34 0.64
Variant No./ Random values

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
0.62 0.08 0.04 0.66 0.84 0.25 0.9 0.69 0.49 0.12 0.93 0.31 0.36 0.77 0.02 0.89
0.890.150.21 0.04 0.75 0.21 0.62 0.05 0.69 0.66 0.02 0.4 0.58 0.03 0.81 0.5
0.190.350.110.250.330.820.430 0.350.580.76 0.4 0.24 0.74 0.96 0.47
0.320.63 0.91 0.41 0.99 0.27 0.26 0.04 0.26 0.99 0.22 0.79 0.67 0.82 0.35 0.47
0.810.63 0.6 0.09 0.340.17 0.21 0.64 0.12 0.19 0.92 0.45 0.86 0.31 0.5 0.3
0.28 0.61 0.82 0.97 0.45 0.55 0.7 0.67 0.49 0.83 0.85 0.05 0.49 0.45 0.88 0.58
0.69 0.26 0.99 0.56 0.9 0.92 0.72 0.1 0.79 0.750.09 0.3 0.29 0.55 0.32 0.11
0.650.340.49 0.87 0.2 0.27 0.550.96 0.02 0.36 0.48 0.06 0.65 0.49 0.91 0.19
0.880.18 0.34 0.79 0.77 0.53 0.56 0.63 0.69 0.8 0.74 0.26 0.54 0.25 0.27 0.86
0.250.51 0.81 0.84 0.17 0.57 0.46 0.72 0.89 0.09 0.77 0.77 0.27 0.93 0.8 0
Variant No./ Random values

81 82 83 84 85 8 87 88 89 90 91 92 93 94 95 96
0.810.640.7 0.6 0.01 0.61 0.450.240.91 0.920.17 0.320.17 0.21 0.47 0.72
0.350.01 0.41 0.44 0.19 0.73 0.56 0.85 0.48 0.16 0.13 0.61 0.15 0.73 0.52 0.55
0.210.33 0.47 0.57 0.41 0.84 0.94 0.68 0.43 0.85 0.23 0.32 0.39 0.07 0.39 0.41
0.430.330.450.47 0.76 0.24 0.16 0.86 0.25 0.18 0.98 0.35 0.69 0.48 0.55 0.62
0.09 0.92 0.19 0.22 0.21 0.84 0.27 0.25 0.5 0.25 0.42 0.56 0.88 0.76 0.71 0.79
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0.040.94 0.6 0.16 0.53 0.46 0.68 0.04 0.98 0.86 0.27 0.23 0.27 0.91 0.78 0.6
0.850.78 0.43 0.83 0.82 0.79 0.67 0.97 0.66 0.81 0.450.410  0.950.38 0.83
0.78 0.63 0.6 0.950.06 0.8 0.060.42 0.250.12 0.52 0.050.11 0.73 0.92 0.98
0.48 0.96 0.08 0.41 0.28 0.48 0.86 0.26 0.94 0.56 0.04 0.24 0.19 0.65 0.28 0.5
0.220.21 0.06 0.61 0.18 0.63 0.06 0.74 0.42 0.78 0.62 0.2 0.39 0.19 0.49 0.45
Variant No./ Random values

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
0.04 0.71 0.23 0.71 0.37 0.86 0.96 0.09 0.56 0.36 0.43 0.71 0.91 0.72 0.87 0.46
0.77 0.64 0.65 0.75 0.73 0.96 0.24 0.13 0.89 0.08 0.65 0.83 0.26 0.45 0.99 0.58
0.130.39 0.04 0.78 0.02 0.75 0.9 0.09 0.94 0.65 0.76 0.4 0.78 0.95 0.12 0.69
0.46 0.83 0.98 0.35 0.250.95 0.7 0.98 0.25 0.82 0.26 0.2 0.52 0.24 0.89 0.4
0.77 0.26 0.71 0.94 0.78 0.26 0.84 0.82 0.6 0.14 0.76 0.99 0.09 0.02 0.64 0.01
0.36 0.39 0.44 0.37 0.45 0.53 0.05 0.06 0.82 0.03 0.49 0.62 0.52 0.45 0.17 0.49
0.390.96 0.51 0.43 0.14 0.29 0.8 0.910.9 0.650.92 0.5 0.930.72 0.21 0.69
0.64 0.61 0.51 0.57 0.09 0.85 0.83 0.87 0.41 0.05 0.97 0.88 0.59 0.59 0.77 0.29
0.750.49 0.890.3 0.160.17 0.53 0.92 0.84 0.68 0.13 0.82 0.68 0.68 0.38 0.68
0.94 0.27 0.74 0.15 0.59 0.91 0.85 0.59 0.25 0.24 0.59 0.53 0.95 0.94 0.31 0.04
Variant No./ Random values

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128
0.990.72 0.52 0.46 0.8 0.84 0.59 0.87 0.27 0.36 0.44 0.69 0.58 0.48 0.65 0.38
0.36 0.73 0.62 0.22 0.62 0.6 0.99 0.12 0.46 0.08 0.05 0.12 0.43 0.88 0.43 0.9
0.450.12 0.44 0.13 0.65 0.49 0.76 0.27 0.8 0.79 0.77 0.15 0.69 0.14 0.35 0.99
0.770 0.120.96 0.16 0.08 0.94 0.41 0.69 0.48 0.68 0.55 0.58 0.48 0.4 0.63
0.530.420.2 0.72 0.22 0.58 0.28 0.48 0.86 0.48 0.15 0.84 0.56 0.02 0.85 0.06
0.01 0.68 0.42 0.73 0.94 0.52 0.26 0.74 0.67 0.67 0.88 0.95 0.25 0.21 0.38 0.52
0.250.49 0.95 0.46 0.66 0.72 0.78 0.23 0.98 0.64 0.56 0.59 0.61 0.16 0.35 0.48
0.86 0.23 0.05 0.77 0.45 0.64 0.98 0.03 0.55 0.93 0.63 0.45 0.68 0.17 0.43 0.24
0.110.250.150.07 0.6 0.69 0.47 0.94 0.51 0.09 0.65 0.96 0.09 0.4 0.250.22
0.880.79 0.71 0.08 0.93 0.14 0.56 0.69 0.13 0.68 0.67 0.22 0.87 0.48 0.94 0.05
Variant No./ Random values

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
0.6 0.1 0.150.030.3 0.860.170.920.86 0.8 0.92 0.08 0.74 0.76 0.09 0.17
0.820.49 0.38 0.58 0.9 0.09 0.71 0.49 0.09 0.67 0.59 0.85 0.26 0.13 0.65 0.54
0.97 0.81 0.89 0.31 0.29 0.78 0.48 0.21 0.68 0.29 0.98 0.94 0.87 0.22 0.65 0.88
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0.04 0.85 0.75 0.64 0.01 0.42 0.7 0.47 0.75 0.550.13 0.23 0.79 0.64 0.14 0.51
0.520.37 0.46 0.23 0.43 0.64 0.54 0.28 0.58 0.44 0.47 0.95 0.26 0.58 0.67 0.82
0.1 0.510.140.13 0.54 0.73 0.57 0.39 0.52 0.31 0.13 0.42 0.71 0.66 0.1 0.21
0.350.96 0.95 0.36 0.23 0.14 0.42 0.95 0.24 0.84 0.93 0.71 0.87 0.11 0.01 0.45
0.76 0.54 0.03 0.59 0.02 0.79 0.93 0.44 0.03 0.74 0.2 0.07 0.31 0.05 0.78 0.53
0.9 0.620.19 0.83 0.87 0.44 0.78 0.08 0.47 0.84 0.89 0.68 0.33 0.21 0.44 0.57
0.130.86 0.87 0.51 0.94 0.35 0.06 0.43 0.02 0.18 0.45 0.31 0.91 0.04 0.84 0.81
Variant No./ Random values

145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
0 05307 0.610.460.8 0.670.490.19 0.27 0.81 0.91 0.19 0.79 0.39 0.95
0.2 0.610.410.96 0.63 0.42 0.87 0.54 0.44 0.06 0.43 0.74 0.51 0.23 0.71 0.81
0.920.17 0.99 0.98 0.39 0.1 0.150.91 0.95 0.61 0.81 0.46 0.75 0.14 0.26 0.91
0.23 0.97 0.48 0.94 0.09 0.07 0.18 0.64 0.94 0.23 0.19 0.61 0.56 0.79 0.45 0.2
0.8 0.950.140.650.5 0.220.520.310.6 0.380.81 0.93 0.01 0.42 0.09 0.37
0.62 0.13 0.78 0.55 0.95 0.66 0.38 0.93 0.77 0.87 0.08 0.3 0.39 0.06 0.97 0.92
0.07 0.73 0.46 0.72 0.21 0.82 0.56 0.25 0.99 0.66 0.15 0.01 0.42 0.15 0.03 0.06
0.8 0.380.44 0.77 0.34 0.54 0.92 0.02 0.6 0.54 0.14 0.66 0.59 0.25 0.2 0.14
0.97 0.44 0.28 0.5 0.73 0.250.180.66 0.6 0.02 0.13 0.24 0.34 0.08 0.81 0.9
0.71 0.04 0.86 0.33 0.17 0.34 0.64 0.96 0.51 0.45 0.39 0.05 0.79 0.62 0.68 0.56
Variant No./ Random values

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176
0.1 0.050.5 0.810.06 0.65 0.87 0.96 0.99 0.81 0.63 0.57 0.47 0.36 0.38 0.4
0.520.570.140.59 0.1 0.28 0.97 0.06 0.41 0.4 0.11 0.090.71 0.2 0.62 0.8
0.4309 0.390.750.950.150.67 0.71 0.57 0.7 0.04 0.2 0.330.78 0.69 0.93
0.6 0.07 0.23 0.05 0.58 0.76 0.31 0.76 0.35 0.94 0.21 0.87 0.31 0.25 0.14 0.71
0.2 0.530.290.28 0.19 0.18 0.26 0.18 0.61 0.25 0.86 0.73 0.21 0.57 0.91 0.98
0.410.48 0.48 0.82 0.91 0.64 0.47 0.06 0.09 0.57 0.52 0.7 0.69 0.57 0.22 0.09
0.170.56 0.71 0.16 0.72 0.29 0.1 0.980.16 0.9 0.91 0.52 0.8 0.17 0.350.06
0.71 0.27 0.48 0.58 0.32 0.22 0.87 0.18 0.35 0.2 0.93 0.53 0.96 0.57 0.25 0.12
0.1 0.830.570.91 0.51 0.36 0.98 0.820.09 0.14 0.44 0.210  0.67 0.51 0.03
0.340.67 0.11 0.03 0.14 0.12 0.67 0.11 0.13 0.69 0.9 0.86 0.58 0.51 0.63 0.98
Variant No./ Random values

177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192
0.310.5 0.190.7 0.160.51 0.510.16 0.850.17 0.14 0.37 0.65 0.76 0.18 0.35
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0.150.56 0.5 0.88 0.49 0.09 0.98 0.98 0.59 0.98 0.23 0.87 0.34 0.55 0.28 0.33
0.160.350.5 0.76 0.47 0.91 0.85 0.35 0.89 0.32 0.26 0.18 0.54 0.89 0.63 0.21
0.320.930.3 0.890.850.7 0.640.2 0.460.750.250.9 0.7 0.91 0.54 0.81
0.41 0.65 0.49 0.85 0.94 0.61 0.63 0.71 0.8 0.27 0.09 0.81 0.99 0.43 0.09 0.92
0.44 0.88 0.950.75 0.71 0.28 0.28 0.9 0.59 0.23 0.23 0.32 0.6 0.97 0.29 0.97
0.12 0.08 0.44 0.33 0.57 0.32 0.65 0.48 0.93 0.82 0.39 0.11 0.93 0.25 0.97 0.46
0.36 0.67 0.3 0.58 0.36 0.04 0.14 0.28 0.13 0.88 0.3 0.32 0.03 0.82 0.49 0.03
0.750.89 0.85 0.24 0.37 0.44 0.17 0.02 0.91 0.32 0.76 0.56 0.18 0.09 0.37 0.73
04404 03 0.7 0.740.690.210.120.01 0.91 0.3 0.2 0.330.030.8 0.19
Variant No./ Random values

193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208
0.760.21 0.1 0.110 0.440.920.930.21 0.51 0.6 0.84 0.24 0.44 0.85 0.96
0.37 0.66 0.98 0.38 0.95 0.22 0.86 0.84 0.78 0.31 0.23 0.55 0.26 0.58 0.21 0.31
0.44 0.95 0.76 0.85 0.72 0.62 0.43 0.34 0.41 0.89 0.3 0.39 0.68 0.64 0.26 0.24
0.340.1 0.77 0.32 0.26 0.97 0.8 0.28 0.07 0.31 0.89 0.15 0.44 0.11 0.01 0.04
0.46 0.82 0.32 0.52 0.71 0.62 0.01 0.05 0.26 0.52 0.27 0.21 0.11 0.66 0.03 0.96
0.66 0.55 0.73 0.09 0.25 0.47 0.11 0.05 0.57 0.85 0.37 0.63 0.46 0.68 0.2 0.65
0.31 0.09 0.89 0.65 0.26 0.91 0.86 0.2 0.56 0.47 0.69 0.31 0.25 0.7 0.58 0.63
0.56 0.62 0.01 0.85 0.58 0.1 0.07 0.29 0.36 0.06 0.59 0.87 0.64 0.86 0.11 0.79
0.1 0.450.330.48 0.850.03 0.460.11 0.36 0.57 0.68 0.67 0.53 0.24 0.94 0.41
0.66 0.8 0.39 0.62 0.650.79 0.78 0.77 0.18 0.55 0.6 0.84 0.55 0.29 0.65 0.41
Variant No./ Random values

209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224
0.26 0.65 0.4 0.850.3 0.61 0.430.440.43 0.18 0.58 0.67 0.69 0.75 0.14 0.56
0.6104 0680 0.7 0.020.370.870.76 0.59 0.13 0.44 0.01 0.71 0.27 0.49
0.470.04 0.2 0.560.220.3 0.530.890.94 0.56 0.13 0.140.07 0.11 0.27 0
0.04 0.07 0.85 0.47 0.33 0.26 0.99 0.39 0.08 0.14 0.54 0.66 0.46 0.45 0.88 0.07
0.97 0.27 0.08 0.26 0.68 0.3 0.63 0.43 0.28 0.58 0.78 0.56 0.98 0.3 0.52 0.35
0.8 0.890.330.06 0.57 0.57 0.4 0.67 0.950.450.71 0.63 0.77 0.52 0.54 0.2
0.210.14 0.950.57 0.61 0.58 0.140  0.25 0.01 0.26 0.22 0.85 0.94 0.13 0.02
0.160.47 0.150.5 0.97 0.92 0.59 0.23 0.09 0.9 0.79 0.65 0.47 0.37 0.61 0.25
0.510.76 0.56 0.75 0.13 0.57 0.51 0.78 0.29 0.66 0.64 0.54 0.77 0.91 0.74 0.5
0.110.29 0.96 0.14 0.89 0.03 0.04 0.63 0.99 0.47 0.13 0.29 0.62 0.1 0.73 0.4
Variant No./ Random values
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225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
0.430.750.18 0.95 0.73 0.59 0.61 0.45 0.89 0.01 0.93 0.89 0.71 0.31 0.11 0.79
0.04 0.29 0.78 0.28 0.56 0.47 0.5 0.320.03 0.19 0.86 0.91 0.51 0.4 0.28 0.7
0.8 0.850.990.04 0.8 0.1 0.940.120.14 0.72 0.21 0.31 0.79 0.47 0.64 0.77
0.72 0.62 0.24 0.14 0.25 0.48 0.54 0.54 0.03 0.32 0.15 0.71 0.85 0.3 0.61 0.42
0.28 0.81 0.370.58 0.5 0.43 0.06 0.33 0.21 0.750.18 0.29 0.79 0.86 0.62 0.23
0.710.72 0.150.91 0.6 0.77 0.16 0.69 0.25 0.47 0.48 0.73 0.89 0.86 0.65 0.49
0.490.450.01 0.14 0.65 0.4 0.62 0.84 0.33 0.66 0.39 0.37 0.9 0.03 0.97 0.69
0.26 0.56 0.72 0.14 0.63 0.85 0.3 0.67 0.36 0.09 0.65 0.71 0.2 0.91 0.8 0.76
0.38 0.32 0.71 0.66 0.41 0.62 0.74 0.88 0.88 0  0.78 0.69 0.25 0.6 0.29 0.02
0.28 0.47 0.21 0.04 0.03 0.17 0.21 0.18 0.6 0.82 0.04 0.190  0.04 0.22 0.96
Variant No./ Random values

241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256
0.610.71 0.19 0.63 0.77 0.92 0.13 0.37 0.57 0.51 0.14 0.95 0.95 0.01 0.56 0.6
0.49 0.63 0.18 0.62 0.94 0.72 0.65 0.47 0.36 0.42 0.52 0.3 0.81 0.77 0.03 0.67
0.510.59 0.06 0.73 0.5 0.23 0.5 0.72 0.83 0.54 0.05 0.67 0.04 0.03 0.86 0.74
0.350.13 0.62 0.22 0.24 0.77 0.15 0.89 0.15 0.04 0.95 0.3 0.98 0.44 0.48 0.93
0.330.09 0.63 0.4 0.870.8 0.76 0.93 0.25 0.99 0.39 0.78 0.05 0.41 0.93 0.41
0.44 0.73 0.77 0.44 0.18 0.42 0.63 0.120.98 0.6 0.8 0.99 0.88 0.86 0.87 0.41
0.320.6 0.470.21 0.56 0.95 0.16 0.23 0.96 0.58 0.64 0.57 0.3 0.21 0.63 0.15
0.980.19 0.31 0.95 0.16 0.73 0.53 0.81 0.29 0.74 0.16 0.77 0.29 0.47 0.86 0.72
0.42 0.29 0.24 0.65 0.43 0.66 0.8 0.09 0.8 0.67 0.69 0.28 0.23 0.82 0.8 0.68
0.990.640 0.480.240.350.4 0.370.01 0.41 0.63 0.14 0.96 0.58 0.97 0.94
Variant No./ Random values

257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272
0.09 0.24 0.32 0.37 0.89 0.69 0.07 0.06 0.97 0.79 0.42 0.23 0.62 0.5 0.82 0.21
0.68 0.89 0.57 0.38 0.37 0.98 0.62 0.3 0.01 0.59 0.37 0.76 0.47 0.16 0.51 0.22
0.890.350.78 0.6 0.150.88 0.160.17 0.55 0.78 0.29 0.73 0.52 0.33 0.44 0.6
0.42 0.81 0.51 0.26 0.27 0.2 0.37 0.34 0.31 0.46 0.53 0.190.77 0.77 0.41 0.6
0.31 0.99 0.06 0.65 0.54 0.18 0.76 0.39 0.79 0.29 0.33 0.44 0.19 0.52 0.15 0.41
0.340.18 0.99 0.48 0.54 0.44 0.73 0.45 0.67 0.38 0.31 0.62 0.49 0.93 0.41 0.91
0.310.81 0.48 0.09 0.27 0.77 0.71 0.03 0.86 0.38 0.77 0.34 0.31 0.77 0.2 0.75
0.450.650.450.320.2 0.770.7 0.920.120.01 0.9 0.510.66 0.09 0.62 0.8
0.49 0.09 0.26 0.36 0.01 0.97 0.59 0.88 0.28 0.16 0.13 0.32 0.31 0.66 0.63 0.65
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0.28 0.61 0.93 0.26 0.68 0.63 0.36 0.06 0.27 0.35 0.67 0.63 0.03 0.54 0.47 0.76
Variant No./ Random values

273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288
0.28 0.03 0.5 0.450.07 0.77 0.23 0.550.47 0.1 0.58 0.59 0.54 0.87 0.02 0.79
0.08 0.14 0.350.62 0.4 0.14 0.510.71 0.8 0.62 0.46 0.43 0.62 0.67 0.94 0.56
0.120.750.31 0.81 0.34 0.07 0.83 0.3 0.33 0.62 0.54 0.23 0.27 0.83 0.94 0.49
0.750.38 0.24 0.37 0.2 0.58 0.350.31 0.14 0.77 0.11 0.99 0.26 0.06 0.38 0.13
0.340.67 0.76 0.87 0.96 0.95 0.97 0.03 0.09 0.83 0.39 0.13 0.07 0.71 0.09 0.87
0.04 0.08 0.59 0.13 0.37 0.46 0.41 0.44 0.28 0.22 0.77 0.26 0.34 0.65 0.94 0.7
0.47 0.45 0.87 0.84 0.77 0.87 0.2 0.19 0.27 0.71 0.52 0.8 0.73 0.17 0.67 0.9
0.77 0.07 0.150.72 0.13 0.44 0.470.3 0.6 0.570 0.730.340.92 0.43 0.69
0.310.130.83 0.5 0.490.31 0.63 0.12 0.84 0.04 0.25 0.12 0.19 0.25 0.65 0.17
0.98 0.06 0.94 0.11 0.350.28 0.01 0.31 0.47 0.01 0.3 0.47 0.81 0.64 0.37 0.88
Variant No./ Random values

289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304
0.51 0.850.29 0.09 0.28 0.54 0.52 0.01 0.16 0.58 0.39 0.34 0.19 0.65 0.62 0.13
0.490.14 0.34 0.15 0.95 0.62 0.58 0.65 0.86 0.55 0.7 0.550.26 0.9 0.49 0.65
0.2 0.980.58 0.03 0.380.5 0.720.24 0.26 0.48 0.29 0.39 0.72 0.85 0.84 0.78
0.31 0.63 0.05 0.77 0.77 0.56 0.06 0.88 0.87 0.64 0.46 0.24 0.82 0.46 0.85 0.79
0.26 0.03 0.95 0.35 0.27 0.73 0.48 0.03 0.04 0.8 0.290 0.58 0.76 0.07 0.58
0.250.1 0.470.47 0.09 0.16 0.43 0.96 0.13 0.62 0.67 0.6 0.44 0.92 0.56 0.27
0.420.040.2 0.830.2 0.850.660.110.9 0.620.54 0.540.330.72 0.13 0.15
0.350.950.840.5 0.680.77 0.24 0.6 0.29 0.01 0.61 0.87 0.66 0.79 0.52 0.4
0.61 0.63 0.42 0.52 0.25 0.77 0.19 0.54 0.29 0.16 0.29 0.91 0.93 0.06 0.45 0.53
0.77 0.99 0.14 0.03 0.73 0.4 0.43 0.28 0.75 0.26 0.28 0.88 0.96 0.39 0.95 0.87
Variant No./ Random values

305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320
0.94 0.75 0.72 0.91 0.74 0.64 0.26 0.35 0.74 0.55 0.25 0.4 0.79 0.09 0.14 0.51
0.350.71 0.11 0.36 0.94 0.1 0.910.19 0.39 0.32 0.51 0.91 0.07 0.6 0.2 0.82
0.520.02 0.61 0.87 0.98 0.53 0.18 0.87 0.7 0.58 0.42 0.97 0.25 0.91 0.67 0.78
0.130.140.960.990 0.9 0.190.210.16 0.97 0.17 0.37 0.27 0.84 0.76 0.84
0.720.68 0.6 0.840.9 0.03 0.370.7 0.240.240.290.160.510.3 0.050
0.51 0.68 0.32 0.33 0.64 0.35 0.03 0.89 0.51 0.7 0.29 0.89 0.39 0.22 0.33 0.45
0.170.22 0.01 0.38 0.12 0.8 0.69 0.65 0.01 0.17 0.84 0.4 0.87 0.450.19 0.6
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0.120.12 0.28 0.59 0.93 0.71 0.62 0.31 0.3 0.17 0.11 0.440.480.46 0.4 0.9
0.380.9 0.640.490.540440 0.610.980.69 0.07 0.54 0.850.16 0.02 0.63
0.270.5 0.520.98 0.34 0.91 0.87 0.4 0.78 0.66 0.8 0.88 0.18 0.33 0.85 0.1
Variant No./ Random values

321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336
0.220.830.340.5 0.850.04 0.86 0.08 0.25 0.03 0.93 0.02 0.13 0.32 0.19 0.71
0.550.18 0.43 0.06 0.35 0.45 0.5 0.07 0.66 0.82 0.82 0.94 0.93 0.04 0.13 0.77
0.650.52 0.79 0.39 0.75 0.17 0.54 0.61 0.39 0.53 0.98 0.46 0.83 0.39 0.36 0.38
0.3 0.470.460.11 0.99 0.66 0.53 0.850.81 0.53 0.84 0.2 0.56 0.85 0.33 0.86
0.210.86 0.72 0.52 0.33 0.4 0.280.3 0.87 0.11 0.23 0.28 0.27 0.89 0.21 0.25
0.07 0.71 0.26 0.29 0.46 0.32 0.29 0.56 0.39 0.89 0.89 0.89 0.35 0.82 0.11 0.67
0.450.620.7 0.1 0.210.83 0.56 0.46 0.22 0.01 0.34 0.96 0.71 0.51 0.88 0.19
0.09 0.73 0.03 0.81 0.19 0.8 0.04 0.97 0.34 0.07 0.23 0.96 0.1 0.36 0.85 0.4
0.660.430.190.390.5 0.97 0.9 0.190.06 0.99 0.63 0.950.52 0.45 0.3 0.05
0.450.050.8 0.68 0.550.01 0.950.670.3 0.22 0.92 0.190.130.93 0.39 0.18
Variant No./ Random values

337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352
0.56 0.8 0.340.490.030.980.2 0.590.550.1 0.020.26 0.350.350.36 0.19
0.2 0.410.990.47 0.45 0.53 0.850.93 0.81 0.02 0.34 0.39 0.55 0.44 0.95 0.97
0.78 0.37 0.79 0.02 0.37 0.42 0.16 0.17 0.27 0.11 0.17 0.23 0.64 0.34 0.35 0.43
0.94 0.78 0.22 0.18 0.18 0.52 0.86 0.24 0.08 0.51 0.4 0.06 0.66 0.04 0.43 0.32
0.58 0.88 0.56 0.98 0.67 0.05 0.43 0.15 0.47 0.06 0.96 0.57 0.47 0.45 0.85 0.5
0.330.23 0.23 0.34 0.21 0.07 0.3 0.150.450.94 0.050.16 0.550.37 0.9 0.68
0.66 0.27 0.33 0.37 0.99 0.58 0.51 0.15 0.62 0.57 0.84 0.32 0.29 0.88 0.27 0.37
0.230.19 0.89 0.87 0.57 0.14 0.150.950.78 0.11 0.19 0.63 0.58 0.33 0  0.59
0.4 0.870.3 0.680.120.16 0.02 0.87 0.64 0.96 0.28 0.67 0.44 0.6 0.47 0.74
0.64 0.91 0.59 0.95 0.05 0.49 0.73 0.74 0.25 0.62 0.69 0.01 0.04 0.9 0.37 0.78
Variant No./ Random values

353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368
0.190.86 0.83 0.59 0.38 0.14 0.65 0.74 0.12 0.68 0.04 0.92 0.56 0.48 0.79 0.85
0.56 0.14 0.53 0.72 0.34 0.78 0.67 0.33 0.03 0.9 0.46 0.88 0.38 0.34 0.36 0.34
0.650.53 0.79 0.49 0.86 0.41 0.92 0.7 0.56 0.38 0.72 0.93 0.17 0.48 0.72 0.33
0.2 0.830.760.01 0.120.3 0.290.91 0.13 0.67 0.93 0.86 0.27 0.08 0.94 0.38
0.79 0.93 0.62 0.01 0.62 0.95 0.150.41 0.33 0.71 0.42 0.48 0.92 0.83 0.07 0.22
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0.010.26 0.9 0.14 0.75 0.46 0.68 0.47 0.65 0.35 0.76 0.16 0.47 0.73 0.79 0.46
0.750.2 0.040.9 0.750.71 0.550.52 0.78 0.19 0.65 0.36 0.21 0.32 0.39 0.26
0.4 0.610.6 0.130.630.580.150.590.070.420.2 0.2 0.2 0.310.870.27
0.76 0.050.270.720.190  0.550.61 0.48 0.42 0.55 0.51 0.87 0.92 0.53 0.03
0.43 0.51 0.39 0.84 0.42 0.53 0.22 0.34 0.15 0.76 0.23 0.36 0.1 0.64 0.25 0.06
Variant No./ Random values

369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384
0.390.04 0.97 0.5 0.08 0.65 0.62 0.71 0.09 0.53 0.59 0.19 0.46 0.58 0.97 0.51
0.41 0.31 0.03 0.48 0.22 0.76 0.93 0.06 0.24 0.74 0.35 0.36 0.32 0.56 0.91 0.6
0.78 0.150.47 0.81 0.81 0.15 0.28 0.43 0.66 0.79 0.57 0.06 0.11 0.08 0.61 0.53
0.310.5 0.440.52 0.12 0.74 0.73 0.92 0.45 0.44 0.94 0.54 0.23 0.68 0.28 0.86
0.060.13 0.4 0.84 0.14 0.86 0.37 0.76 0.7 0.09 0.61 0.2 0.71 0.51 0.24 0.91
0.4 0.430.020.72 0.53 0.86 0.07 0.64 0.82 0.36 0.34 0.14 0.33 0.46 0.23 0.51
0.890.75 0.76 0.64 0.52 0.16 0.41 0.37 0.67 0.96 0.9 0.310.49 0.5 0.190.1
0.850.75 0.98 0.44 0.23 0.91 0.98 0.62 0.91 0.64 0.21 0.93 0.99 0.49 0.07 0.23
0.62 0.34 0.64 0.68 0.44 0.11 0.73 0.94 0.03 0.26 0.59 0.18 0.4 0.44 0.37 0.8
0.510.33 0.38 0.94 0.52 0.57 0.42 0.39 0.95 0.08 0.29 0.65 0.91 0.22 0.85 0.08
Variant No./ Random values

385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400
0.550.58 0.21 0.57 0.250.03 0.1 0.710.250.7 0.12 0.66 0.83 0.02 0.4 0.29
0.290.520.520.2 0.110.87 0.26 0.76 0.75 0.62 0.2 0.410.540.2 0.51 0.61
0.840.16 0.34 0.84 0.75 0.65 0.16 0.99 0.98 0.11 0.61 0.41 0.01 0  0.29 0.96
0.070.830.860.9 0.920.910.6 0.3 0.280.840 0.260.91 0.04 0.14 0.07
0.92 0.88 0.62 0.15 0.07 0.84 0.24 0.51 0.67 0.09 0.08 0.7 0  0.69 0.92 0.82
0.120.06 0.6 0.41 0.83 0.71 0.8 0.650.35 0.56 0.72 0.52 0.53 0.25 0.67 0.53
0.28 0.61 0.29 0.1 0.42 0.48 0.77 0.61 0.82 0.58 0.29 0.76 0.51 0.57 0.95 0.98
0.47 0.03 0.56 0.22 0.26 0.29 0.34 0.86 0  0.34 0.15 0.87 0.22 0.98 0.05 0.34
0.98 0.96 0.5 0.22 0.62 0.91 0.74 0.87 0.88 0.2 0.27 0.340.2 0.92 0.22 0.24
0.530.39 0.85 0.62 0.64 0.76 0.69 0.14 0.9 0.550.62 0.84 0.25 0.03 0.91 0.27
Variant No./ Random values

401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416
0.57 0.71 0.02 0.84 0.02 0.79 0.98 0.06 0.63 0.65 0.82 0.54 0.88 0.92 0.64 0.88
0.02 0.54 0.56 0.61 0.01 0.72 0.96 0.7 0.26 0.64 0.07 0.65 0.59 0.04 0.29 0.09
0.94 0.56 0.81 0.5 0.650.26 0.53 0.05 0.37 0.18 0.29 0.41 0.27 0.03 0.36 0.93
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0.130.780.510.780.6 0.9 0.4 0.7 0.860.67 0.11 0.49 0.65 0.58 0.34 0.34
0.340.76 0.93 0.38 0.57 0.81 0.71 0.13 0.86 0.45 0.58 0.73 0.67 0.81 0.23 0.01
0.450.87 0.68 0.71 0.26 0.6  0.340.890.130.9 0.950.620 0.99 0.39 0.36
0.1 0.310.020.91 0.61 0.61 0.520.88 0.13 0.84 0.37 0.9 0.99 0.04 0.23 0.17
0.470.330.630.94 0.8 0.450.750.93 0.14 0.93 0.14 0.05 0.29 0.76 0.34 0.75
0.74 0.81 0.19 0.35 0.67 0.09 0.11 0.01 0.37 0.750.170.210 0.8 0.310.55
0.9 0.240.850.3 0.9 0.660.920.030.76 0.71 0.92 0.2 0.330.220.9 0.94
Variant No./ Random values

417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432
0.330.46 0.76 0.85 0.14 0.22 0.14 0.47 0.73 0.79 0.39 0.37 0.51 0.7 0.34 0.43
0.66 0.19 0.91 0.04 0.03 0.37 0.51 0.11 0.73 0.54 0.71 0.91 0.85 0.5 0.46 0.44
0.9 0.26 0.36 0.550.12 0.81 0.62 0.28 0.82 0.44 0.62 0.57 0.59 0.16 0.33 0.3
0.390.1 0.720.250.380.37 0.420.18 0.21 0.4 0.88 0.35 0.08 0.65 0.73 0.91
0.77 0.15 0.09 0.68 0.28 0.87 0.47 0.82 0.65 0.69 0.95 0.99 0.57 0.44 0.9 0.66
0.17 0.58 0.34 0.41 0.37 0.52 0.23 0.97 0.09 0.68 0.34 0.08 0  0.53 0.550.98
0.490.17 0.54 0.17 0.38 0.18 0.83 0.99 0.94 0.46 0.97 0.48 0.67 0.62 0.65 0.51
0.650.82 0.76 0.58 0.48 0.35 0.88 0.45 0.31 0.42 0.77 0.56 0.87 0.9 0.02 0.9
0.950.17 0.02 0.83 0.52 0.97 0.16 0.34 0.45 0.62 0.12 0.96 0.4 0.43 0.52 0.31
0.170.6 0.060.650.1 0.12 0.410.2 0.06 0.59 0.75 0.58 0.51 0.27 0.61 0.78
Variant No./ Random values

433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448
0.580.380.290.2 0.410.97 0.480.440.230.6 0.8 0.070.190.3 0.450.76
0.18 0.93 0.23 0.49 0.22 0.92 0.79 0.65 0.01 0.98 0.75 0.18 0.72 0.12 0.72 0.67
0.5 0.790.810.250.54 0.7 0.950.89 0.04 0.55 0.63 0.57 0.92 0.12 0.21 0.03
0.330.46 0.69 0.74 0.99 0.23 0.56 0.3 0.250.49 0.47 0.8 0.240.9 0.110.41
0.950.21 0.23 0.82 0.81 0.53 0.09 0.11 0.4 0.79 0.07 0.38 0.6 0.250.150.22
0.740.29 0.95 0.81 0.8 0.72 0.47 0.16 0.25 0.91 0.66 0.85 0.45 0.13 0.33 0.12
0.390.48 0.04 0.94 0.7 0.790.11 0.91 0.53 0.26 0.73 0.43 0.02 0.82 0.44 0.18
0.6 0.410420.630.630.950480 0.040480 0.260.7 0.49 0.62 0.48
0.2 0.170.92 0.89 0.64 0.76 0.69 0.75 0.83 0.18 0.32 0.71 0.31 0.42 0.51 0.7
0.29 0.69 0.23 0.48 0.89 0.62 0.76 0.68 0.44 0.03 0.23 0.26 0.09 0.27 0.52 0.49
Variant No./ Random values

449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464
0.6 0.350.79 0.96 0.46 0.92 0.56 0.5 0.49 0.36 0.81 0.83 0.6 0.9 0.03 0.23
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0.8 0.920.930.450.950.88 0.97 0.06 0.95 0.36 0.53 0.490.4 0.6 0.340.02
0.16 0.65 0.44 0.37 0.550.890 0.450.63 0.28 0.82 0.25 0.05 0.45 0.25 0.56
0.4 0.56 0.44 0.82 0.46 0.51 0.51 0.87 0.54 0.71 0.19 0.62 0.18 0.44 0.39 0.65
0.820.53 0.37 0.54 0.38 0.85 0.69 0.09 0.41 0.13 0.03 0.15 0.09 0.52 0.61 0.79
0.370.8 0.020.97 0.41 0.2 0.76 0.65 0.14 0.79 0.39 0.42 0.59 0.02 0.98 0.96
0.950.94 0.69 0.95 0.56 0.57 0.61 0.21 0.86 0.56 0.19 0.67 0.33 0.78 0.62 0.36
0.250.61 0.250.21 0.63 0.2 0.86 0.28 0.69 0.22 0.21 0.03 0.27 0.48 0.89 0.21
0.86 0.54 0.36 0.48 0.02 0.29 0.67 0.8 0.7 0.57 0.65 0.61 0.51 0.44 0.63 0.2
0.46 0.92 0.79 0.06 0.82 0.12 0.07 0.38 0.83 0.77 0.81 0.42 0.33 0.56 0.28 0.23
Variant No./ Random values

465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480
0.6 0.890.630.2 0.8 0.68 0.220.24 0.68 0.01 0.22 0.48 0.26 0.11 0.77 0.18
0.58 0.96 0.38 0.14 0.09 0.18 0.39 0.03 0.67 0.36 0.72 0.22 0.08 0.88 0.32 0.15
0.130.750.56 0  0.370.27 0.98 0.39 0.4 0.04 0.150.29 0.7 0.02 0.87 0.83
0.07 0.66 0.7 0.94 0.44 0.74 0.56 0.01 0.34 0.55 0.64 0.17 0.250.43 0.7 0.9
0.69 0.79 0.39 0.61 0.22 0.57 0.14 0.29 0.89 0.46 0.71 0.54 0.35 0.78 0.46 0.87
0.88 0.61 0.44 0.45 0.81 0.23 0.14 0.59 0.35 0.71 0.98 0.49 0.22 0.52 0.84 0.71
0.6 0.5 0.490.220.120.42 0.47 0.01 0.41 0.21 0.47 0.8 0.57 0.34 0.55 0.1
0.5 0.080.010.9 0.860.99 0.6 0.330.020.76 0.34 0.78 0.7 0.81 0.08 0.17
0.540.5 0.110.930.07 0.14 0.12 0.23 0.39 0.08 0.66 0.39 0.38 0.33 0.95 0.29
0.420.570.860.9 0.5 0.76 0.430.1 0.06 0.38 0.350.19 0.83 0.43 0.89 0.34
Variant No./ Random values

481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496
0.150.96 0.13 0.18 0.54 0.34 0.75 0.46 0.49 0.55 0.69 0.78 0.1 0.38 0.29 0.3
0.970.16 0.46 0.51 0.43 0.84 0.070 0.7 0.730.6 0.410.120.37 0.350.99
0.840.340.520.250.16 0.1 0.5 0.7 0.27 0.050.62 0.350.26 0.6 0.12 0.76
0.480.48 0.3 0.84 0.07 0.61 0.180.3 0.13 0.050.27 0.93 0.2 0.54 0.27 0.46
0.28 0.65 0.4 0.36 0.03 0.67 0.450.32 0.86 0.51 0.05 0.7 0.650.87 0.48 0.82
0.250.69 0.81 0.57 0.93 0.67 0.89 0.76 0.69 0.74 0.22 0.05 0.75 0.05 0.96 0.83
0.44 0.08 0.69 0.73 0.5 0.2 0.140.1 0.2 0.670.230.580.5 0.2 0.070.24
0.52 0.25 0.63 0.26 0.51 0.34 0.1 0.550.92 0.4 0.190.020.74 0.21 0.62 0.48
0.430.910.4 0.350.990.89 0.53 0.53 0.94 0.59 0.09 0.44 0.07 0.04 0.69 0.12
0.090.14 0.09 0.38 0.7 0.01 0.26 0.45 0.6 0.01 0.62 0.37 0.42 0.88 0.02 0.1
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