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YOK 303.725.33

Bo3Hsk A.B. lMobGygosa i AocnigXeHHs eKoHOMiKo-MaTeMa-
TUYHOT MOoAEni 3aneXHOCTi LiHM ToBapy i NoNUTy MeToaoM
CTaTUCTNYHMX BUNpobyBaHb MoHTe-Kapno. Anpokcrmaldis
noniHoMoM TpeTboro cteneHs. Mogens IH71M-42. Haykosuia
kepisHuk P.M.JliTHaposuy. MET'Y, PisHe, 2009, 61c.

PeueHseHT: B. I'. Bypayek, AOKTOp TEXHIYHMX HayK, npodecop

BiaonosigansHWIM 3a BUMYCK: n. B. [KyHb, AOKTOP (hi3nKo-
MaTeMaTU4HUX Hayk, npodyecop

Ha ocHOBi hakTU4YHUX AaHWUX 3anexHOCTi LiHK ToBapy i nonuty
Ha Hboro NnobygoBaHa matemaTuyHa Moaenb Yy BUrnaai kybidHoro
noniHoMy 3a crnocoboM HaViMeHLLNX KBagparTiB.

B paHin poboTi reHepytoTbCa cepefHi kBagpaTUYHi NOXMOKN, AKi
NpuBOAATLCS 40 3a4aHMX HOPMOBaHUX, ByayeTbca cnoTBopeHa
MoZenb, 3piBHOBaXYETbCS 3a CNOCOOOM HaMeHLUMX KBaapaTiB.
3HaxoaaTbCA NMOBIPHILLI 3Ha4YeHHS koediuieHTiB a, B, ¢, d KyGiyHOro
NoniHOMY anpoKCUMYIOYOI MaTeMaTUYHOI Moaeni.

PobuTtbcs ouiHka TOMHOCTI | 4al0TbCs y3ararbHIoYi BUCHOBKM.

3acTocoBaHui MeToA CTaTUCTUYHUX BUNpobyBaHb MoHTe
Kapno aaB MOXNUBICTL MPOBECTM LUMPOKOMAcLUTabHi JOCHiaXeHHs
i HabpaTn BENUKY CTaTUCTUKY.

[na ctygeHTis i acnipaHTiB EKOHOMIYHOIO thakynbTeTy i
dakynbTeTy KibepHeTtukn MEIY. KHura HanncaHa 3a matepianamm
po0OTUN HayKoBOI (hidnko-maTemaTUyHOI Wkonu MEIY

© A. B. BosHsik, 2009
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i pO3paxoByOTbCS CepeHi KBagpaTuU4Hi NOXMOKM 3PiBHOBaXKEHOT

yHKUIT My=

0,943079

0,523252

0,535794

0,5634

0,545765

0,532445

0,51666

0,481303

0,492554

0,953812

\(1/P)

0,641953

0,356178

0,364715

0,383506

0,371502

0,362436

0,351691

0,327623

0,335281

0,64926
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OTpumaemo gonomixxHy matpuuo Q'

0" Q=Q'

-0,9881018 8,16305 -22,06839 19,452556

0,4303416 -3,17382 7,3756419 -5,2342055

0,6206209 -4,77945 11,76979 -9,0986101

0,6304228 -5,13495 13,43075 -11,089829

MepegmoBa 0,3235584 -2,95247 8,492793 -7,5527666

) ) -0,6360252 4,492588 -10,08928 7,2721966

3a pe3ynbTatamu (*)aKTM‘-IHVlX OaHUX 3aneXXHOCTI BNnBY LIHU -0.6300339 4.541792 -10.43357 7.6984189

TOBAPY i MONUTY Ha HbOro GyAYEThCS MaTemaTiiHa Moferb y _0:3272439 2:559306 6 3’17977 4,9668211
BUIMAAj NONIHOMY TPETLOIO CTEMEHS. ' '

BuxigHnmn Ll,yaHE/)IMVI ONs NpoBefeHHs AOCTiAXeHb B AaHiN poboTi -??:g ?3;2 1‘3;3; 7’112522322

BepeTbesA UiHa ToBapy (X, ) B TUC MPH.i MOMNUT Ha HbOTO (), ) .

Mo umum gaHnm Byna nobygoBaHa matemMaTuyHa Mogenb Yy
BUIMAAi NONiIHOMY TPETLOIO CTEMEHSI CNOCOOOM HaWMEHLLNX
kBagparTis. [laHa moaene npuimanack 3a iCTUHHY MOAEenb.

"eHepyBanucb BUNaAKOBI YMCra, 3HaxXo4MBCS KoedillieHT
nponopuintocTi K i gani Bunagkosi uncna npuesogunucs oo

lMepeMHOXMBLLM NOCTPOYHO enemeHT maTpuui Q Ha
TPaHCMOHOBaHi CTPOYKM MaTpULi @, OTPUMAEMO BEKTOP 06epHEHMX
Bar 3piBHOBaXXeHOI PYHKLT

cepefHbOi kKBagpaTu4Hoi noxmnbkn 0,1 . 0.889397
ByayeTbcsa cnoTBopeHa Moerb, sika 3piBHOBaXYETbCA 3a :

CNocoboM HalMeHLLMX KBaapaTiB. 0,273793

[aeTbca oujiHKka TOYHOCTI efeMeHTIB, 3PiBHOBaXXEHMX 0,287076

npoLenypoto cnocody HanmeHwnx kBagpaTie. PobnsaTbes 0,317419

y3aranbHi4l BACHOBKN. 0,297859

0,283498

0,266938

0,231653

0,242609

0,909757

1/P=Q"*e™

3HaxoanTbCcsa KBaapaTHUIA KOPiHb i3 06epHeHux Bar



1.MpeactaBneHHs iCTUHHOI Moaeni

3a pesynbTaTtamMu CTPOroro 3piBHOBaXKEHHS OTpuMaHa
emMnipuyHa doopmyna 3anexHocTi UiHv ToBapy X Big NonuTty Ha

" Hboro YV .
1,630 2,658 | 4,33283846 3 5
1,897 3598 | 6,82491705 y =-4,717425x" +33,731505x~ — 85,7833 1x + 88,244437

1,990 3,961 | 7,88463488
2,200 4,840 | 10,649477

Tabnuua 1. BuxigHi AaHi icTUHHOT MoAdeni Y TabnuyHoMy BUrNaai

2,384 5,683 13,546488 X 1,6 2 2,1 2,3 2,5 2,8 2,9 3 3,1 3,3

2,905 8,440 | 24,518019
2,976 8,855 | 26,352350

18,021 | 13,864 | 13,167 | 11,986 | 10,898 | 8,949 | 8,101 | 7,108 | 5,939 | 2,965

3,151 9,927 | 31,275554 3a gaHvumu Tabnuui 1 nobyayemo ToukoBy Aiarpamy i rpadik
3,059 9,355 | 28,615384
3,408 11,617 | 39,594594

Al lalalalalalalal—a

Ha obepHeHy maTpuuto Q

ObGepHeHa wmaTtpuus Q
4,505 -33,982 83,0633 -65,60775

-33,982 257,9 634,505 504,37224
83,06326  -634,51 1571,93 -1258,269

-65,6078 504,37 1258,27 1014,5311

2y ff—t
T

dpp—p—p—————t—
15 16 472 18132 25 2 X

o
Puc.1. ToukoBa giarpama i rpadik iCTUHHOI MoAeni.

Mo6yayBaBLUM NMOBIPHILY MOAEmb 3a COCOOOM HAaMMEHLLIMX
KBagparTiB i 3pOOUBLLM OLLiHKY TOYHOCTI ii eneMeHTiB, B noganbLIoMy
HeobXigHO NPOBECTU AOCNIOKEHHS] TOYHOCTI BNIIMBY 3aIEXHOCTI
BMMAMBY LiHW TOBapy i NOMNUTY Ha HBOr0 METOAOM CTaTUCTUYHUX
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BunpobyBaHb MoHTe Kaprno. [Ins uboro HeobxigHO reHepyBaTtm
iCTUHHI NOXNOKK 3a O0NoOMOror reHepaTtopa BUnagkoBux 4mncer.

IcHye nexinbka TaOIUIb TICEBIOBHUIAIKOBUX YHCEIL.

Kopucryrounch naHnmMu TablIUISIMA , MU IPUIIIUTA 1O BUCHOBKY,
10 HaMKpamow 3 HUX € Tabnuud, po3podieHa MOJIOJUM BUYEHUM HAIIOTO
yHiBepcutery  Baneupkum  Omnekcanapom — OneroBudeM B Horo
MaricTepchKiii AUIIOMHIN poOOTi, BUKOHAHIH i/l HAYKOBUM KEPiBHULITBOM
JoKTOpa  (i3MKO-MaTeMaTHUHHMX Hayk, npodecopa Jhkyus WMocuma
Bonogumuposnya. Ilpuiimaroun o0 yBard, 1o jAaHa Tabiuis HamMu Oyna
BUKOpHCTaHA JUIsi MOOYNOBH CIIOTBOPEHOI MOJENi, MU I NPUBOAUMO B
JI0AaTKaxX JUIsi TOro, MO0 Hallli OMOHEHTH 3MOIJIM TEPEBIPUTH MOOYIOBY
caMoi Mozeni.

1.2. 'eHepyBaHHS iCTUHHUX NOXMBOK Ans
JOCHNiMKEHHA MaTeMaTUYHOT Moaerni MeToA0M
CTaTUCTMYHUX BUNpobysaHb MoHTe Kapno

B Hawwomy BMnNagky HesanexHi 3MiHHI NpeacTaBNAlTLCA 3
ToyHicTio 0,1.

Tomy noriyHo reHepyBaTV BUNaAKOBI NOXUOKM 3 TOYHICTIO, sika 6
popisHioBana 0,05, To6To NONOBUHI TOYHOCTI, 3 IKOKO MU NPaLOEMO.
Ane, noctaBumo nepen coboto 3aaady e 4OoCNiAMTY MaTeMaTuYHi
MoZeni 3 rpaHNYHO TOYHICTIO, SIKY NpunMeMo BABiYi Oinby 3a 0,05,
TO06TO piBHYy 0,1.

MpuBeaeMo MeToauKy po3paxyHKy BUMagKOBUX Ymcen, SKi
NPUAMEMO B NofanbLUOMy, SK iICTUHHI NOXMBKK Ans nobyaosu
CMOTBOPEHOI Moaeni.

1. OTpumaBLM pAA BUNaAKOBKX (a TOYHILLE nceBao-

BUNAAKoBMX) uncen &, ,

¢
‘fcp —i=

Oe n- CymMma B1MnagkoBux 4uncer.

(1.1)

n

2. Po3paxoByloTbCs NONepefHi 3Ha4YeHHs! iCTUHHMX MOXNBOK A:.
3a oopMyroto
!
A =¢, _écp (1.2)

6

B cTpivui 66 npnBegeHa ctaTUCTUYHA 3HAYYLLICTb
KoediuieHTiB Moaeni.Ak 6aummo,
t(c)=4,13308>2.446912 (3HaK MiHyC [0 yBaru He
NPUAMaETLCS).
t(b)=3.89359274>2.446912;
t(a)=3.88523>2.446912;
t(d)=5.115861>2.446912.

Takum YMHOM, BCi BCTAHOBIEHI HAMW B OaHi AUNNOMHIN po6oTi
KoeiLieHTN cTaTUCTMYHO 3HauYMMi Ha piBHI 95% t — posnoginy
CrblogeHTa. Lle i 6yne ogHieto i3 xapakTepncTuk agekBaTHOCTI
nobyaoBaHoi HAMU MaTEMaTUYHOI MoZeni eMnipUYHUM AaHUM
pe3ynbTaTtiB eKCNEPUMEHTY.

Kpim Toro, oTpumaHuin Hamu napameTp F-posnoginy diwepa
F=122,4591>4.533677

MOBHICTIO NiATBEPAKYE 3 HadinHicTio 95% agekBaTHICTL NOOyAOBaHOT
HaMu B OaHi AUNNOMHIA poBoTi MaTeMaTUYHIN Modeni 3aneXHOCTi
CUTYaTUBHOI TPUBOXHOCTI Bifj XapakTepuUCTUK nam’aTi

y=-5,613x" +42,563x* —111,54x +110,92

eMI'IipI/I‘-IHMM OaHuM npoBeaeHOro HamMun eKCnepuMeHTy.

B cTpiyui 62 npuBeaeHi cepenHi KBagpaTUyHi NOXUOKM
BCTaHOBIEHUX HaMN KoediLiEHTIB, MOBHICTIO aBTEHTUYHI 3 HALLIUMU
pospaxyHKamu, NpuseeHUMU Ha nonepenHii CTopiHuj.

Ak 6aunmo, abcontoTHa aBTEHTUYHICTb CepefHbOI KBagpaTUYHOI
noxmbkx oamHuLi Barn B ctoBnynky (N-63), pisHoi 0,680 Tncay
rpmBeHb ,3abe3neynna aBTEHTUYHICTb KOeiLiEHTIB NpoBeAEeHUM
HaMu po3paxyHKam.

KoediuieHT netepmiHauii R?=0.98812 roBOpUTL NPO BAANWUN
BMOIp PiBHSIHHS MaTemMaTU4HOI Mogeni 3anexHOCTi CUTYaTUBHOI

TPUBOXHOCTI Bij XapakTepUCTUK Nam’aTi ANA NPOrHO3yBaHHS
3Ha4eHb Y.

IMOMHOXUBLUM MaTpULIO KoedilieHTiB MOYaTKOBUX PIBHAHbL @

27
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3. BHaxoaATb cepefHI0 KBaapaTU4HY NOXMOKY nonepeaHix
iCTUHHMX NOXMBOK 3a chopmynoto Mayca

(1.3)

4. 3HaxopaTtb koedivieHT nponopuinHocTi K , Ansa Bu3HaueHHs
iCTUHHUX NOXMBOK HEeOBXiAHOCTI TOYHOCTI

K=—, (1.4)
my
Ae ¢ — HeoOxigHa KOHCTaHTa.
Tak, Hanpuknag, npu m, = 0,28 i HeobxigHocTi nobynoBu
mMaTemMaTtuyHoi Mogeni 3 Toynictio ¢ = 0,1, 6yaemo maTm

K, =2l _0357,
170,28

9

anpu ¢ =0,05, otpumaemo

0,05

K= =0,178.
8

9

5. ICTMHHI NOXMBKM pO3paxoByOTLCS 3a POPMYNOD
_ !
A=A -K (1.5)
6. 3aKMYHNM KOHTPOSEM CIYXUTb PO3PaxyHOK cepeaHbLOI
KBaJpaTU4HOI NOXMBKN 1M, reHepoBaHWX ICTUHHWUX NOXUBOK A

111 644) 42 Be31026| -5 B1347| 110 9193|c b a d

52| 2698812 10,9315754| 1 444823] 21 BB145|crangapt Jai=Sdi
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i NOPIBHAHHSA (1.7)
Tabnuuga 2. [eHepyBaHHSA NceBAOBUNAAKOBUX YMCEN i
pO3paxyHOK iCTUHHUX MNOXNOOK
A’i = &i'
Ne 51- écp A:z A=A - Ai2
E-cp
7




0,51

0,1

0,08

0,11

0,06

0,74

0,65

0,88

Olo|N|lojlo| | W|IN| -~

0,29

-
o

0,75

=)
1

-

o

24,17

0,417

0,093 0,008649 0,03026 0,00091581
-0,317 | 0,100489 -0,103 0,01064040
-0,337 | 0,113569 -0,1097 0,01202539
-0,307 | 0,094249 -0,100 0,00997967
-0,357 | 0,127449 -0,1162 0,01349509
0,323 0,104329 0,105 0,01104700
0,233 0,054289 0,07582 0,00574846
0,463 0,214369 0,151 0,02269872
-0,127 | 0,016129 -0,0413 0,00170784
0,333 0,110889 0,10836 0,00091581
50 0,942441 0 20,1000000

Cepeﬂ,Hﬂ KBaapatu4dHa noxubka nonepe,u,Hix iICTUHHMX NOXNBOK

A = |24 3073
10

KoediujeHT nponopuiiHocTti K =

01
0,3073

0,325

CepenHsi KBafipaTMyHa Noxmbka npu reHepyBaHHi BUNagKoBUX
yucen 3 TouHicTio ¢ = 0,1

m, = /0,10?8000 01

Tabnuua 3. MobynoBa cnoTBOpeHoi Moaeni

IcTuHHA mopenb

NQ X y Ai xcnome. = icm. +A1’
wicm wicm

1 1,6 18,021 0,03026 1,630

2 2 13,864 -0,103 1,897

3 2,1 13,167 -0,1097 1,990

4 2,3 11,986 -0,100 2,200

5 2,5 10,898 -0,1162 2,384

6 2,8 8,949 0,105 2,905

7 2,9 8,101 0,07582 2,976

8

Topi, cepeaHs kKBagpaTnyHa Noxubka oanHULi Baru yae

CepepHsi kBagpaTU4Ha nNoxmbka BU3HAYEHHS KoedoiLlieHTa a

m, =m |- =1,444823.
E,

CepenHsa kBagpaTU4Ha Noxmoka BU3HaYeHHs koedoilieHTa b

I’)’l_l’)’lL
’ P,

CepepHs kBagpaTU4Ha noxmbka BU3HAYEHHS KoedoillieHTa ¢

=10,93158.

m, :m\/I:26,98812.
P

m, =m

25

1
£,

CepenHsa kBagpaTU4Ha Noxmbka BU3HaAYeHHs koedilieHTa d

=21,68145.



5084,751 1674,261 562,089
A, =[1674261 562,089

562,089 193,594
L = Au =1014,5312;
A

X4

68,935

193,594| = 4832,4851,

MigcTaBnsioun y BuBegeHy Hamu, popmyny (2.3.17) 3Ha4eHHs

X cnoTBOpeHoi Moaeni OTPUMaEMO PO3PaxyHKOBI 3HaYeHHst ', aki

OyayTb Oewo BiapisHATUCS Bid BUXIOHMX 3HaYeHb Y.

Tabnuusa 6. NnopiBHANLHUIM aHanis pe3ynbTaTtiB CTPOroro

3PIBHOBaXXEHHA

8 3 7,108 0,151 3,151
9 3,1 5,939 -0,0413 3,059
10 3,3 2,965 0,10836 3,408

225,6 | 2100,998 >0 25,6

NC_) xcnome yicm y;])iRH()RLJI)IC V = yi - yll V2
1 1,630 18,021 17,873 0,14769 0,02181
2 1,897 13,864 14,169 -0,3052 0,09312
3 1,990 13,167 13,26 -0,0933 0,00871
4 2,200 11,986 11,755 0,23096 0,05334
5 2,384 10,898 10,846 0,05233 0,00274
6 2,905 8,949 8,4581 0,49093 0,24101
7 2,976 8,101 7,9738 0,12718 0,01618
8 3,151 7,108 6,4272 0,6808 0,46349
9 3,059 5,939 7,3095 -1,3705 1,87819
10 3,408 2,965 2,926 0,03904 0,00152
n=10 25,6 100,998 101,00 0,000 2,780
24

Mo gaHUM cnoTBOPEHOI MoAEri BUKOHYIOTL CTpore
3piBHOBaXXEHHSI METOAOM HaVMEHLLMX KBaApaTiB i OTPUMYIOTb
MMOBIpHIiLWIi Mogeni, IKMM pobnsATb OLiHKY TOYHOCTI
3piBHOBaXXEHMX ereMeHTIB i 4alTb NOPIBHANBHUIA aHani3 Ha
OCHOBI SIKOr0 3aKroYaTb Ha NpeaMeT NOoLWUPEHHS AaHoT Mogeni
AN pilleHHs AaHoi NpoGrnemMu B Linomy.

PO3[IN 2. MobynoBa MaTemaTuyHOI Mogeni

1. 1.MNpencraBneHHs cucteMm HopMasnbHUX PIBHAHb

Y pesynbTaTi NPOBEAEHOro eKCNEePUMEHTY MU MaeMo psag,
pesynbTaTtie X,V ;, DyHKUiOHANLHY 3anexHicTb Mix skummn Byaemo

LuyKaTK 3a 40MOMOroto nosiHomy crenei K, ae koediuieHT! a
ABNATLCS HEBIAOMUMU.

Togi, cuctema HopMarnbHUX PiBHSIHL Oyae

na, + a, [x]+ a, [x2 ]+ ..ta, [xm]— [y] =0,

a,[x]+a, [x2 ]+ a, [x3 ]+ ta, [x'”” ]— [xy]=0,

a, [x2 ]+ a, [x3 ]+ a, [x4]+ .ta, [xm+1 ]— [xzy] =0, (2.1)

a, [x'”]+ a, [x'”” ]+ a, [xm+2]+ ta, [xz”‘]— [x”‘y] =0,

[e 3HaKoMm [ ] no3HayeHa cyma BinoBigHOro enemMeHTa.
[na noniHoMy TpeTbOro Nopsaky Buay

y=ax’ +ex’ +cx+d (2.2)

Cuctema HopManbHUX piBHSHb Oyae

9



dn + c[x]+ elx2J+ alx3J— [v]=0,
d[x]+c[x2 ]+ 6[x3 ]+ a[x4]— [xy]=0,

dle e ) o+l - [ey]= 0 e
o d[x3 ]+ c[x4]+ 6[x5 ]+ a[x6 ]— [x3y] =0.

alx6 J+ 6[x5 J+ clx4J+ dlx3 J— [x3yJ =0,

a[x5]+ 6[x4]+c[x3]+ d[xz]—[xzy]zo, 2.4)

a[x4 ]+ 6[x3 ]+ c[x2 ]+ d[x]-[xy]=0,
a[x3 ]+ 6[x2 ]+ cx]+an-[y]=o0.

B noganbwomy 6yaemMo piiatv cuctemy NiHinHUX HopMarbHMUX
piBHsIHb (2.3) abo (2.4) ogHUM i3 BiAOMKX B MaTeMaTuui cnocobis.

2.2. BcTtaHOBEHHs KoeilieHTiB HOpMaribHUX
PIBHSAHb

MpuBenemo po3paxyHKoBy TabnuLo, Ha OCHOBI SIKOI CTPUMYIOTb
KoeiLieHTU HopMaribHUX PiBHSHb.

Tabnuusa 4. Po3paxyHok KoediLieHTiB HOpMarbHUX PiBHSAHb.

0 2 3 6 5
Ne X cnome YViem X X X X X
1 1
1,630 18,021 2,658 4,333 18,773 11,516
2 1
1,897 13,864 3,598 6,825 46,579 24,556

10

562,089 193,594 68,935
A4, =1193,594 68,935 25,6 |=21,45966,
68,935 25,6 10

BenuuuHa obepHeHoi Barun

LA 45058 | 0120,
le A lel

5084,751 562,089 193,594
A4, =[562,089 68,935 25,6 |=1228,455,
193,594 25,6 10

L = @ =257,902; L =16,059.
P, A P

5084,751 1674,261 193,594
Ay, =1674,261 562,089 68,935 |=7487,535,
193,594 68,935 10

1A 571030, |- 239648,
Px3 A Px33

23



Ay =lay,  ay o ay), (3.2.7)
Ap dyy Ay
a; diz dy
A, =lay,  ay;  ay), (3.2.8)
Ay Ay Ay
a;, dp dy
Ay =lay, ay  ayl (3.2.9)
Ay Qg dy
a; dp dg
Ay =\ay, ay ayl (3.2.10)
ay dyp  dy
ae
A=a A, +a,A, +a;A; +a,A4,. (3.2.11)

MpuBenemo hopmyny po3KPUTTS BU3HAYHKKA TPETLOTO NOPSAKY

al 1 a12 a13

y Ay ay|= ay(ayay - ayas, )+ (3.2.12)

a a a

31 32 33

+ alz(a23a31 - a21a33)+ a13(a21a32 —apds )

IB HallomMy Bunagky oTpumMaemMmo

22

3 1
1,990 13,167 3,961 7,885 62,167 31,235
4 1
2,200 11,986 4,840 10,649 113,411 51,548
5 1
2,384 10,898 5,683 13,546 183,507 76,980
6 1
2,905 8,949 8,440 24,518 601,133 206,923
7 1
2,976 8,101 8,855 26,352 694,446 233,363
8 1
3,151 7,108 9,927 31,276 978,160 310,462
9 1
3,059 5,939 9,355 28,615 818,840 267,711
10 1 1567,73
3,408 2,965 11,617 39,595 2 459,967
M 25,6 100,998 10
5084,75
68,935 193,594 1 1674,261
MNponosxeHHa Tabnui 4
Ne x? x'y x’y Xy
1
7,064 78,08208 47,89541 29,37896
2
12,946 94,62065 49,8831 26,2979

11




3

15,693 103,817 52,16044 26,2068
4

23,430 127,6446 58,0176 26,37042
5

32,293 147,6296 61,92955 25,979
6

71,227 219,4118 75,52628 25,99778
7

78,420 213,4804 71,73837 24,10711
8

98,539 222,3066 70,55873 22,3949
9

87,525 169,9468 55,56223 18,16546
10

134,953 117,398 34,44414 10,10578
)

562,089 1494,337 577,716 235,004

MapameTp S po3paxoByloTbcsA 3a POPMYIIO0
S=x+x>+x+x"—y. (2.2.1)

Takum YMHOM, Ha OCHOBI nposegeHunx pospaxyHKiB HaMun oTpumMaHa

HaCTynHa cucrtema HopmMalribHuX piBHFle

10d +25,6c+68935%+1935942 -100998=0,
25,6d +68935%+193594h+56208% —235004=0,

68935 +193594c +56208B +1674261a—-577516=0,
193594d +562089%+1674261h+5084751a —1494337=0,

abo

12

(2.2.2)

_ All
m, =m,|—, (3.2.1)
! A
A
m,_ =m|—=, (3.2.2)
? A
_ A33
m, =m,[—, (3.2.3)
} A
A
m_ =m|—=, . (3.2.4)
¢ A
ne m,,m, ,m, ,m, — cepefHi KBagpaTuUyHi NOXMOKM

BU3HAYaEMMUX HEBIOMUX X, X,,X;,X,, M — CEPeaHs KBagpaTuiHa
noxubka oanHUL Baru, sika po3paxoBYeETbLCSA 3a DOPMYIIOH

|44
n—-K

(3.2.5)

Y dopmyni (3.2.5) n - uncno napHux caktopie X iV, K - uncno
BU3HAYaeMUX koedilieHTie. B Hawomy Bunagky n=10;K =4. J -

Pi3HULA MiXK BUXIAHUM 3HAYEHHSAM ), | BUpaxXyBaHM 3HaYEeHHAM V'
3a OTpMMaHoO Hamu, popmyrnot (2.3.17);

V.=y -yl (3.2.6)

A4,,,4,,4;,, A, — anrebpaiyHi AONOBHEHHS NepLIOro, APYroro,
TPETbOro i YeTBEpPTOro AiaroHanbHUX eNeMeHTIB

21



MigctaBns0YM OTPUMaHi 3HaYeHHs KoedilieHTiB a,8,c,d

y
dopmyny (2.2.3), oTpMMaEMO HACTYMHi pesynbTaTi.
Tabnuuga 5. KoedillieHT HopMarnbHUX PiBHAHbL | KOHTPOMNb
3piBHOBaXEHHS.
X’ x? x] x° y KoHTporb
3
X 5084,751 1674,261 | 562,089 | 193,594 | 1494,337 | 1494,337
2
.x 1674,261 562,089 193,594 | 68,935 577,716 577,716
[x 562,089 193,594 68,935 25,6 235,004 235,004
0
.x 193,594 68,935 25,6 10 100,998 100,998
s s
-5,613 42,563 | -111,54 | 110,92
Ommoka!
OO0BeKT He
MOKET OBITh
b c d
CO3/1aH U3 KO/I0B
nmoJieit
peIaKTHPOBAHHSA.

|KOHTPOJ'Ib 3PIBHOBAXEHHA:

f VY -dYX3-4YX -4V~

[VVI=

2,780114
2,780114
0,000000

3.2. OujiHKa TOYHOCTI NnapameTpiB, OTPUMAHUX i3

PiLLIEHHSI CUCTEMW HOPMarbHUX PIBHSIHb

CepeqHi kBagpaTUYHi NOXUOKN BUSHAYAEMUX X, X, , X5, X,
po3paxoByTbCA 3a popMynamu:

20

5084751a+1674261h+56208% +193594d —1494337=0,
1674261a+562,08% +193594c + 689350 —577,716=0,
562,089 +193594b + 68,935c +25,6d —235,004=0,
193594a + 68935 +25,6c +10d —100,998=0.

(2.2.3)

2.3. PilWeHHs cucTteMm NiHiNHMX PiBHSAHb Cnocobom
Kpamepa
Hexai, MaeMo cucTemy MiHINHWUX PiBHSHL
a, x, +a,x, +..+a,x, =b,
Ay X, +apXx, +..+a,,x, =b,, 2.3.1)

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

[ns Toro, wob i3 uiei cuctemu BU3HA4YUTK HEBIAOMI ¢, cKnagemMo

i3 koediLlieHTiB NPU HEBIOOMMX BU3HAYHUX A, AKUIA HA3UBaAETLCS
BM3HAYHNKOM CUCTEMMU PiBHSAHB (2.3.1).

all a12 aln
A=|a,, Ay, .., (2.3.2)
a, .4, .4,

MomHoXMMO niBy | NpaBy YacTUHU piBHOCTI (2.3.2) Ha X, . B nisii
yacTuHi 6yaemo matu Ax,, B NpaBiii e YacTuHi BBEAEMO Y BCi

YIieHM i -ro CTOBMYMKA BU3HAYHWNKA ayx i MHOXHMK X;

a, a,  .a;x,..a,
A-x; =|ay Ay oy X;..,, (2.3.3)
anl an2 anz'xz ann

MoTim Ao i -ro cToBnYMka BU3Ha4HWKa (2.3.3) gogamo BCi iHLi
CTOBMYUKM, MOMHOXEHI BiANoBIAHO Ha X, , X, ,..., X, . BennunHa

13



BM3HA4HWKa Bi LbOro He 3MiHUTbLCS. Togi i -CTOBNYMK NpeacTaBUTb

coboto niBy YacTUHY cUCTEMU PiBHSAHB (2.3.1).
3aMiHMMO MOro BiNlbHUMU YneHamMu Lel CUCTEMM | MO3HAYUMO

uepes A,
all a12 bl aln
Ax,=A=|a, a, ..b,.a,, (2.3.4)
.a, .a, .b,.a,
a,, a,, by..a,
a,, a,, .b,..a,,
A |a, .a, .b .a
3Bigkn, x, = —="—" - LR (2.3.5)
A a, a, ayz..4ay,
a, ay,  dp.-dy,

dopmyna (2.3.5) 4ae MOXNUBICTb BU3HAUUTU KOXKHE HEBILOME
CUCTEMMU NiHIMHUX PiBHSHb (2.3.1).

AKLWo BiNbHI YNeHU cucTeMM NiHINHUX PIBHAHBL PiBHI HYIMIO, TO
BOHa Oyae CUCTEMOIO MiHIMHUX OOHOKOPIHHMX PiBHSHb.

CuctemMa MiHINHUX 0QHO KOPiHHWX PIBHSIHb MOXE MaTW pilleHHSs

BiAIMiHHE Bif HYNbOBOrO, SKLLO BU3HAYHMK CUCTEMU A PiBHUI HyTIO.

[na cucteMm 4YoTMpbOX MNiHIMHMX PiBHSHL
a,x, +a,x, +a;x; +a,x, =b,
Ay X + a5 X, +ayX; +ayX, =b,, (2.3.6)

Ay X + A3 Xy + A3 X5 + ayx, = bs, -

Ay X) + Xy +aguX; +a,x, =b,,

AKLWO BU3HAYHUK CUCTEMU A He ﬂ,OpiBHPOC HYIO

14

5084,751 1674,261 1494,337 193,594
_|1674,261 562,089 577,716 68,935

L= =-531,3143,
*1562,089 193,594 235,004 25,6
193,594 68,935 100,998 10
i HeBigoMUI KoedilieHT ¢ npu x Oyae
A -
c:x3 = % = 531,3143 :-111,54;
A 4,7633
5084,751 1674,261 562,089 1494,337
1674,261 562,089 193,594 577,716
= =528,3385,

s 562,089 193,594 68,935 235,004
193,594 68,935 25,6 100,998
koediujeHT d 6yne

A,
g2 B 528,3385 ~110.92.

A 4,7633

Takum YMHOM, Ha OCHOBI nposegeHunx pocnigxeHb, MateMaTtuyHa

MoAenb BMMBY CUTYaTUBHOI TPMBOXHOCTI X, Ha XapaKTepuCTUKV

naMm’ati y, BUpaxaeTbCcs (DOPMYIIo0

y=-5,613x" +42,563x* —111,54x +110,92 (2.3.17)

PO3I1 3. OujHka TOYHOCTI pe3yrnbTaTiB 3piBHOBaXKEHHS

3.1. KOHTpOsib 3piBHOBaXXEHHSA
19



5084,751 1674,261 562,089 193,594
A_1674,261 562,089 193,594 68,935

= =4,7633
562,089 193,594 68,935 25,6
193,594 68,935 25,6 10
1494,337 1674,261 562,089 193,594
577,716 562,089 193,594 68,935
L= =-26,7385,
' 1235,004 193,594 68,935 25,6
100,998 68,935 25,6 10
ToAi HeBigoMMI KoedilieHT a npu X’ Oyne
A, -2
g=x =on 22207385 50
A 4,7633
5084,751 1494,337 562,089 193,594
1674,261 577,716 193,594 68,935
- =202,73952,

“ 562,089 235,004 68,935 25,6
193,594 100,998 25,6 10

TOAj HeBigoMUit koediLlieHT b npu x> Gyae

A,
by, oo 20273952 o
A 47633

18

= 0, (2.3.7)

TO cucTema BM3HayHuKa i o Kpamepy Ti HeBigoMi BUpaxalTbCs

dhopmynamu

b a, a; a,
b, ay, a, a,
by ay, ay  ay
b, a a a
4 2 3 44
X, = (2.3.8)
a, b a; a,
a, by ay a,
a, by ay ay
a, b, a, ay
X, = - (2.3.9)
a, a, b ay,
a, a, b, ay
as, ay by ay
a, a, b, ay
X, = (2.3.10)
A



a, a, a; b
a, ay, a, b,
ay ay azy by
a, a, a; b,
x4 =
A
Ak 6aummo, Lo
b a, a;
b, a, ay
A =
" ob, a, a
3 Oy Ay
b, a, ay,
a, b ag
a, by ay
A =
> lay,, b, a
31 O3 Ay
a, b, a,
a, a, b
a, a, b,
A =
o a a b
31 dn b
a, a, b,

16

(2.3.11)

(2.3.12)

(2.3.13)

a, a, a; b
ay @, ay b,
A =
Yo lay,, a a,, b
31 Gy dy b
a, a, a; b,

(2.3.15)

anIBeﬂ,eMO (bOpMyJ'Iy 3Haxoa4XeHHA BU3Ha4YHMKa 4eTBepToro

nopsiaKy

= (a23a43 - a33a42)(a11a24 - a14a21)+

+ (34 — ayya, Nayay, — a,,ay) +
+ (a5,a4 — apyay Nay,ay, — apay,) +
+ (g gy — @y Nay3a5, — ay,a57) +
+ (agay, — aya, Nayay, — apa, )+

+ (a31a44 T a3dy )(a12a23 —apdy )

| B HawomMy Bunagky

17

(2.3.16)
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AniHa BacuniBHa BO3HAK

[MOBY/JOBA | HOC/IIA>KEHHA
EKOHOMIKO-MATEMATUYHOI MOAETI
SAJIE>XXKHOCTI UIHN TOBAPY | TIOMTNTY
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BUTIPOBYBAHb MOHTE-KAPJIO

Anpokcumauis nosiiHoMOM TPETbLOro CTerneHs
Mopgenb IH 71M —42

HayKOBe BMOAHHA

Haykoeul kepieHuk — kaHOuGam mexHi4HUX HaykK,
doueHm JlimHaposu4 PycnaH Mukosiaiogu4

Komm’romepHul Habip, eepcmka — dusalH y pedakmopi
Microsoft® Office 2003° A.B.BosHsik

MixxHapoOHuli ekoHOMiKO-2yMaHimapHull yHisepcumem im.
akadewmika C. em’siH4yka

Kadenpa matemaTuyHOro MogentoBaHHA

33027,m.PiBHe,Ykpaina
Bya.akan. C./lem’sinuyka,4, kopnyc 1
Tenedon:(+00380) 362 23-73-09
®axkc:(+00380) 362 23-01-86
E-mail:mail@regi.rovno.ua
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AGcontoTHI i cepegHi kKBagpaTU4Hi NOXMGKK yHKLIT

10

0,1476914 | -0,305158 | -0,093312 | 0,2309638 | 0,0523316 | 0,4909257 | 0,1271819|0,6808033 | -1,37047 |0,0390434

0,5

-0,5

HOQUXOL BHH3hBHE

35

-1,5

—&— ABCOnOTHI NOXMBKK

—8— CepepHi kBagpaTuyHi noxubku |0,6419535)0,3561779|0,3647153 | 0,3835062| 0,371502 |0,3624355|0,3516907 |0,3276231|0,3352815 | 0,6492597

Homepa cnoctepexeHb



CepeaHi kBagpaTU4Hi Noxmbkm koedilieHTIB i iX 3HauyLicTb

21,68145362
5,115860757
2,446911846

1,444822636
3,885228565
2,446911846

10,93157537
3,893592738

2,446911846

26,98811532

4,133080256
2,446911846

30

25

20

15
10

HOQUXOL BHH3hBHE
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—&— CepefHi KBafjpaTuyHi NoXmMbku kKoediLieHTiB

—8— 3HavyLicTb KoedilieHTiB

Mexa 3HavywocTi

HazBu koedilieHTiB

10.58]/0.96[0.38]|0.14/|0.09]|0. 18][0.39][0.03] 0.6 7] 0.36][0.72]/0.22][0.08]0.88]|0.32][0.15]
10.13]/0.75][0.56]l0  ]}0.37][0.27]/0.98][0.39]0.4 ]/0.04][0.15]/0.29](0.7 |[0.02][0.87][0.83]
10.07][0.66]/0.7 [0.94]|0.44](0.74]|0.56][0.01][0.34][0.55][0.64](0.17][0.25][0.43][0.7 [[0.9 |
10.69]/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]
10.88][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 ][0.49]}0.22|0.12][0.42][0.47][0.01]0.41]/0.21]0.47]/0.8 ](0.57)[0.34]j0.55][0.1 |
0.5 ][0.08][0.01][0.9 |0.86][0.99]|0.6 ][0.33][0.02][0.76][0.34](0.78][0.7 ]|0.81]/0.08][0.17]
10.54]j0.5 ][0.11]}0.93]}0.07]|0.14]|0.12][0.23]0.39]0.08] 0.66](0.39](0.38]/0.33][0.95][0.29)]
10.42]/0.57]/0.86]|0.9 |0.5 ][0.76][0.43][0.1 ]/0.06]/0.38][0.35]/0.19][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 |
10.15][0.96](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 |
10.97]|0.16][0.46|0.51]|0.43][0.84]/0.07]/0  ]0.7 ]/0.73][0.6 |/0.41][0.12][0.37][0.35][0.99]
10.84/[0.34]10.52][0.25]|0.16][0.1 ][0.5 ][0.7 ][0.27]}0.05][0.62](0.35][0.26][0.6 |[0.12][0.76]
10.48/0.48][0.3 ]|0.84/|0.07][0.61]|0.18][0.3 ]0.13]/0.05](0.27]/0.93](0.2 |[0.54]|0.27][0.46]
10.28]/0.65][0.4 ]]0.36]/0.03][0.67]/0.45][0.32]0.86]0.51][0.05] /0.7 ][0.65][0.87][0.48][0.82]
10.25][0.69]/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]
10.44]/0.08[0.69]|0.73]|0.5 ][0.2 ]j0.14][0.1 ]0.2 ]/0.67][0.23]/0.58][0.5 |[0.2 [[0.07][0.24]
10.52][0.25]/0.63][0.26]|0.51][0.34][0.1 ][0.55][0.92]j0.4 ][0.19][0.02][0.74][0.21][0.62][0.48]
10.43]/0.91]j0.4 ]}0.35//0.99][0.89]|0.53[0.53]0.94]/0.59]0.09](0.44][0.07][0.04]|0.69][0.12]
10.09][0.14]/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 |

61




10.17]/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][0.55][0.98]
10.49]/0.17][0.54/|0.17]|0.38]|0. 18]|0.83][0.99]|0.94]0.46] [0.97]0.48] 0.6 7)0.62][0.65][0.51]
10.65][0.82]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 |
10.95]/0.17]/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]
10.17][0.6 |[0.06][0.65]|0.1 ]0.12]J0.41][0.2 ][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 |
10.58]/0.38][0.29]}0.2 ]|0.41][0.97]/0.48][0.44](0.23] 0.6 ][0.8 [0.07][0.19][0.3 [[0.45][0.76]
10.18/0.93[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 ][0.79]0.81][0.25]|0.54][0.7 ]]0.95][0.89]0.04][0.55][0.63](0.57][0.92]|0.12][0.21][0.03]
10.33]/0.46//0.69]|0.74]|0.99][0.23][0.56][0.3 ]0.25]/0.49](0.47]/0.8 ](0.24]j0.9 [l0.11][0.41]
10.95][0.21][0.23][0.82]|0.81]0.53][0.09][0.11][0.4 [0.79][0.07](0.38][0.6 ][0.25]/0.15][0.22]
10.74]/0.29][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]
10.39][0.48](0.04][0.94/|0.7 ][0.79][0.11][0.91][0.53][0.26][0.73](0.43][0.02]|0.82][0.44][0.18]
0.6 ]|0.41]/0.42/|0.63]|0.63][0.95]0.48][0  ]/0.04]/0.48][0  |/0.26][0.7 ]|0.49][0.62][0.48]
10.2 ]]0.17][0.92|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 |
10.29][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 |
1449 ][450 |[451 |[452 ||453 ][54 |[455 ||456 ][457 [|458 ||[459 |[460 ||461 |[462 |63 ||464 ]
10.6 ]/0.35]/0.79]|0.96]|0.46][0.92][0.56][0.5 ]0.49]0.3¢]0.81]/0.83][0.6 [0.9 [[0.03][0.23]
10.8 /0.92][0.93]|0.45/0.95/[0.88|0.97][0.06](0.95]0.36] 0.53](0.49][0.4 [0.6 [0.34]j0.02]
10.16][0.65](0.44][0.37]|0.55][0.89]|0 ][0.45][0.63][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]
10.82][0.53](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)
10.37]/0.8 [0.02]}0.97]|0.41][0.2 ]0.76][0.65] 0.14]/0.79]0.39]/0.42][0.59][0.02]0.98][0.96]
10.95][0.94]10.69][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]
10.25]/0.61][0.25]}0.21]}0.63][0.2 ]]0.86][0.28]0.69]0.22][0.21]/0.03](0.27][0.48][0.89][0.21]
10.86]/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 |
10.46][0.92]/0.79][0.06]|0.82]0.12][0.07][0.38][0.83][0.77][0.8 1][0.42][0.33]|0.56]|0.28][0.23]
|Variant No./ Random values |
l465 ||466 |67 ||468 ||469 ][470 |[471 |[472][473 ||474 ||475 |[476 ||477 ||478 || 479 ||480 |
0.6 ]/0.89]/0.63|0.2 ]|0.8 ]|0.68][0.22][0.24]0.68]/0.01][0.22]/0.48][0.26]/0.11][0.77]0.18]
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KpuTepin ®iwepa i horo mexa

122,4590788
4,53367695

122,4590788
4,53367695

122,4590788
4,53367695

122,4590788
4,53367695
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sidaindy eHuhuag
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—— daKTUYHWIi KpUTEPI Mogeni

—8—TabnnyHa Mexa kpuTepia Piwepa




BucHoBKMU

Ha ocHoBi gocnigxeHb B AaHii poboTi:

1.

2.

"eHepoBaHi BUNaaKoBi Yncna, ski npusegeHo 40
HOPMOBAHOI JOCHiAXYBaHOI TOYHOCTI.
Ha ocHoBi icTUHHOT Mofeni i reHepoBaHUX iICTUHHNX
noxmbok NnobygoBaHa CroTBOPeHa MOAENb 3aneXHOCTi
BMMBY LiHW TOBapy Ha NOro nonwur.
MaTemaTnyHa Mofernb anpoKCMMOBaHa 3a Cnocobom
HanMeHLMX KBaapaTiB KybiYHUM MONiHOMOM.
OTpumaHa copmyna
y=-5,613x" +42,563x* —111,54x +110,92

3anexHocTi BNnuBy UiHu ToBapy X Ha ioro nonut Y .
BcTaHoBneHo, Lo cepeaHsa KBagpaTuyHa noxmnobka
OAMHULI Baru 3a pesynbTaTamu 3piBHOBaXXEHHS cknafae
0,68 TUCAY rpmBeHb;

e cepefHs KBagpaTu4Ha NoxXmbka BU3HAYEHHS

koediLjeHTa a npu x° m, =1,445;

e cepeaHs KBagpaTUYHa NoxnbKka BU3HAYEHHS
koedijeHta b npu x> m, =10,931;

e cepeaHs KBagpaTUYHa NoxXubKa BU3HAYEHHS
koedilieHta ¢ npu x  m, =26,988;

e cepeaHs KBagpaTUYHa NOXUBKa BU3HAYEHHS

o m, =21,681.
koedpiuieHTa d
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10.51]/0.33/0.38]]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

385386 |[387[388 |[389](390 |[391 ][392 ](393 [[394 |[395 |[396 ||397 ]398 ||399 ||400 |
10.55/0.58][0.21]}0.57]}0.25][0.03][0.1 ][0.71]/0.25]/0.7 ][0.12]/0.66][0.83][0.02][0.4 [0.29]
10.29][0.52][0.52][0.2 |0.11][0.87]|0.26][0.76][0.75][0.62][0.2 ](0.41][0.54]/0.2 ][0.51][0.61]
10.84]/0.16/0.34/|0.84]|0.75][0.65]|0.16][0.99]|0.98] 0.1 1][0.61][0.41][0.01)j0 [0.29][0.96]
10.07][0.83]/0.86][0.9 ][0.92][0.91]j0.6 ][0.3 ][0.28]j0.84/[0 ]/0.26][0.91][0.04]/0.14][0.07]
10.92]/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]
10.12]/0.06][0.6 ]|0.41]|0.83][0.71][0.8 ][0.65]0.35]0.56]0.72]/0.52][0.53][0.25][0.67][0.53]
10.28][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]
10.47]/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]
10.98][0.96](0.5 ][0.22]|0.62](0.91][0.74/[0.87][0.88][0.2 ][0.27][0.34]j0.2 ]0.92][0.22][0.24]
10.53]/0.39]/0.85]/0.62/|0.64/|0.76][0.69][0.14](0.9 ]/0.55][0.62]/0.84][0.25)[0.03][0.91][0.27]
|Variant No./ Random values |
1401 |[402 |[403 ||404 ||405 ||406 |[407 |[408 | [409 |l410][411 |[412][413 ||414 |415 |l416 |
10.57]/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]
10.02][0.54]10.56][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)
10.94]/0.56][0.81]|0.5 |0.65][0.26]/0.53][0.05](0.37]/0.18][0.29]/0.41][0.27)[0.03][0.36][0.93]
10.13][0.78]/0.51][0.78][0.6 ][0.9 ]|0.4 ][0.7 ][0.86][0.67][0.11](0.49][0.65][0.58][0.34][0.34]
10.34]/0.76]/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]
10.45/0.87]/0.68]|0.71]|0.26][0.6 ]]0.34][0.89]0.13]/0.9 ][0.95]/0.62][0  ][0.99][0.39][0.36]
0.1 ][0.31][0.02][0.91]|0.61][0.61][0.52][0.88][0.13][0.84/[0.37][0.9 [0.99][0.04]0.23][0.17]
10.47]/0.33/0.63]|0.94]|0.8 ][0.45]/0.75][0.93] 0. 14]/0.93] 0. 14] 0.05](0.29]/0.76][0.34][0.75]
10.74/[0.81][0.19][0.35]|0.67][0.09][0.11][0.01][0.37][0.75][0.17][0.21]j0  ][0.8 ][0.31][0.53]
10.9 ]/0.24/[0.85]|0.3 ]}0.9 ]|0.66]0.92][0.03]0.76]/0.71][0.92]/0.2 ](0.33][0.22][0.9 [0.94]
|Variant No./ Random values |
417|418 1419 |[420 |[421 ||422 |[423 ||424 ||425 ||426 |[427 | 428 | |429 |[430 ||431 |[432 |
10.33/0.46/0.76|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]
10.66][0.19]10.91][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]
10.9 ]|0.26][0.36]|0.55]|0.12][0.81]|0.62][0.28] |0.82]0.44][0.62]|0.57][0.59] 0. 16][0.33][0.3 |
10.39][0.1 [[0.72][0.25]|0.38][0.37][0.42][0.18][0.21]j0.4 ]|0.88](0.35][0.08]|0.65][0.73][0.91]
10.77]/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]
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0.2 ]]0.41]/0.99]|0.47]|0.45[0.53]|0.85][0.93] 0.8 1]/0.02]0.34] 0.39] 0.5 5)[0.44]|0.95][0.97]
10.78]/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]
10.94/[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]
10.58/0.88][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 |
10.33][0.23][0.23][0.34||0.21]0.07][0.3 |0.15][0.45][0.94/|0.05](0.16][0.55][0.37][0.9 |[0.68]
10.66//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]
10.23][0.19]/0.89][0.87]|0.57][0.14][0.15][0.95][0.78][0. 11]|0.19]|0.63][0.58][0.33]0 ][0.59)
0.4 ]/0.87]j0.3 ]|0.68]|0.12]|0.16]/0.02][0.87]0.64]/0.9¢][0.28]0.67][0.44]|0.6 [0.47[0.74]
10.64]/0.91]/0.59]10.95/0.05][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 |
1353354 |[355 ||356 ||357 |[358 |[359 |[360 | 361 ][362 ][363 ||364 |[365 ||366 |[367 ||368 |
10.19][0.86]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][0.83]
10.56/0.14/[0.53}0.72]|0.34/|0.78][0.67][0.33]0.03] /0.9 ]0.46]10.88][0.38][0.34]|0.36][0.34]
10.65][0.53](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 ]|0.83][0.76]|0.01]}0.12][0.3 ]]0.29][0.91]|0.13]0.67](0.93]/0.86](0.27][0.08][0.94][0.38]
10.79]/0.93[0.62}0.01]}0.62][0.95] 0. 15][0.41] 0.33]0.71] 0.42]|0.48][0.92]|0.83][0.07][0.22]
10.01][0.26]/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]
10.75]/0.2 ][0.04/}0.9 |0.75][0.71]|0.55][0.52]/0.78]|0.19][0.65](0.36][0.21][0.32][0.39][0.26]
0.4 ][0.61]/0.6 ][0.13]]0.63]0.58]|0.15][0.59][0.07][0.42][0.2 ](0.2 [0.2 ]|0.31][0.87][0.27]
10.76]/0.05][0.27]}0.72]j0.19]]0  ]]0.55][0.61]|0.48]0.42][0.55]/0.51][0.87)[0.92][0.53][0.03]
10.43]/0.51]/0.39]|0.84]|0.42][0.53][0.22][0.34] 0.1 5]0.76][0.23]|0.36][0.1 ][0.64][0.25][0.06]
|Variant No./ Random values |
369370 371 ]372][373 |[374 375|376 ]|377]1378 ][379 ||380 |[381 ||382 ||383 ||384
10.39][0.04]10.97][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]
10.41]/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 |
10.78][0.15](0.47[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]
10.31]j0.5 ][0.44|0.52|0.12][0.74]|0.73][0.92] 0.45]0.44][0.94] 0.54][0.23]|0.68]|0.28][0.86]
10.06]/0.13][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 ]]0.43]/0.02][0.72]|0.53] 0.86][0.07][0.64][0.82][0.36][0.34] (0. 14][0.33]|0.46] 0.23][0.51]
10.89]/0.75][0.76]|0.64]|0.52]|0.16][0.41][0.37]0.67]/0.9¢][0.9 |0.31][0.49][0.5 l0.19]j0.1 |
10.85][0.75](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]
10.62]/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 |
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cepefHi KBagpaTuUdHi NOXMOKM 3piBHOBaXEHOT
YHKUT

0,641953
* 0,356178
0,364715
0,383506
0,371502
0,362436
0,351691
0,327623
0,335281

0,64926

. PospobneHa meToguka nigroToBkM iCTUHHMX MNOXMOOK

Hanepen 3a4aHoi TOYHOCTI.

. JaHa poboTa BigKkpuBae [opory Ansi NpoBeaeHHs

AocnigXeHb METOAOM CTaTUCTUYHKX BUNPOOYBaHb
MonTe Kapno.

. BoHa fae MoxnuBicTb HabGpaTu BeNuKY CTaTUCTUKY, TOMY

LLIO reHepyTbCSA NOXUOKM iHOMBIAYaNbHO | BOHU He
NOBTOPIOKTLCA B APYrUX MOOENSX.

. Pobota BukoHyeTbca BnepLue. Ham He Bigomi nitepatypHi

xepena, oe 6 BUKOHyBanucb aHanoriYHi JOCNIgKEHHS B
eKOoHoMiLi, maTeMaTuui,iHdpopmaTuui.
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IiTepaTypHi pxepena

1.Bbyrip M.K. Teopist IMOBIpHOCTi Ta MaTeMaTHYHA
craructuka. Tepuomninb: [ligpyunuku i mocionuku,1998.-176¢.

2. Byrip M.K. Maremaruka ans ekonomictiB:[TociOHHK. -
K.:BunaBamuuii nentp «Axagemis»,2003.-520c.

3.Bacmibuenko L.I1., Bacunsuenko 3.M. ®dinancosa
Maremaruka.Hapu.nmocionuk..-K.:Konnop,2007.-184c.

4.T'epuropa A.C. MaremaTiueckoe NporpaMMUpOBaHUE
M ero MPUMEHEHHE B BKOHOMHUYECKHX pacuérax.M.:DKoHOMHKA
,1968.-200c.

5.I'unsbept A.Kak paborats ¢ marpunamu.llep. ¢ Hem.
Mocksa:Cratuctuka, 1981,-157.

6.Epmakos C.M., Muxaiinos I'.A. Kypc cratuctuueckoro
Mo enupoBanus.Mocksa:Hayka, 1976,-320 c.

7.Kpemep H.IIL, ITyrko b.A.OxoHOMeTpuKka.MockBa:
IOHUTU JIAHA, 2003.- 311c.

8.Jlirnaposuu P.M. JliniitHa anreOpa. Enementu teopii
Bu3HauHUKiB. Kypc nekniit. MET'Y, Pisne, 2007, -72 c.

9. JlirnapoBuu P.M. AnreOpa matpuiib. Kypc nekiiid.
MET'Y,Pigne, 2007. - 109 c.

10. JlirnapoBuu P.M.KoHcTpyroBaHHS 1 TOCTIKEHHS MaTe-
MaTHYHHUX Mozeiei. Muoxununii anamiz.Yactuaa 1. MET'Y,
Pisue, 2009.-127 c.

..... 11. Jlirnaposuu P.M. KoHcTpyroBaHHS 1 JOCTIKEHHS
MaTeMaTHIHUX Mojeneit. [lomiHoMianpHa apoKCUMAITis.
Yactuna 2. MET'Y, Piene, 2009.-36 c.

12. JlirnapoBud P.M. KoHcTpyroBaHHS 1 TOCTiKEHHS
MaTeMaTHYHUX Mojenell. OHTOIMIaKTHKA OJIHOMIaTbHOT
anpokcumarii.Yactuna 3. MET'Y, Piue, 2009.-32 c.

13. ITununuyk M.I., I'purop’eB A.C., Illocrak B.B. OcHoBu
HAyKOBUX Aociimkens.: [linpyanuk.- K.:3nanns, 2007.-270 c.
14. PomanunkoB B.I. OcHOBH HayKOBUX JOCIIKEHb.
Hauaneuuii nocioauk. K.:Ilentp yaboBoi mitepatypu,2007.-

254 c.
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10.25]/0.1 ][0.47]}0.47]/0.09)]|0.16]|0.43][0.96] 0. 13]0.62]0.67] 0.6 ][0.44]/0.92][0.56][0.27]
10.42/0.04/J0.2 ]|0.83]|0.2 ][0.85]/0.66][0.11]/0.9 ]/0.62]0.54]0.54][0.33][0.72][0.13][0.15]
10.35][0.95](0.84][0.5 |0.68][0.77][0.24/[0.6 ][0.29][0.01][0.61](0.87][0.66][0.79]/0.52][0.4 |
10.61]/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]
10.77][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 |31 |[312][313 |[314|[315][316 |[317]]318 319|320 ]
10.94]/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]
10.35]/0.71]j0.11]}0.36]|0.94/[0.1 ]]0.91][0.19]/0.39]0.32][0.51]/0.91][0.07][0.6 [[0.2 |[0.82]
10.52][0.02]/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]
10.13/0.14//0.96]|0.99]l0  ][0.9 |0.19][0.21]|0.16]/0.97][0.17]/0.37][0.27)[0.84] 0. 76][0.84]
10.72][0.68]/0.6 [0.84/[0.9 ]/0.03][0.37][0.7 ][0.24]j0.24][0.29]/0.16][0.51][0.3 0.05]0 ]
10.51]/0.68][0.32}0.33]|0.64/|0.35]/0.03][0.89] 0.5 1]/0.7 ][0.29]/0.89][0.39][0.22][0.33][0.45]
10.17][0.22]/0.01][0.38]|0.12][0.8 [0.69]|0.65](0.01][0.17][0.84](0.4 ||0.87][0.45]/0.19][0.6 |
10.12]J0.12/0.28]}0.59]|0.93][0.71]|0.62][0.31]|0.3 ]/0.17][0.11]/0.44][0.48][0.46][0.4 ][0.9 |
10.38]/0.9 ][0.64/|0.49]|0.54/[0.44|/0  ][0.61]/0.98]0.69]0.07]/0.54][0.85]/0.16][0.02]0.63]
10.27][0.5 |[0.52][0.98]|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 |
321322323 |[324 325|326 |[327 |[328 ][329 [[330|[331 ][332 |[333 |[334 ||335 ||336 |
10.22/0.83[0.34/|0.5 |0.85/[0.04]|0.86][0.08]0.25]0.03]0.93]/0.02][0.13][0.32]}0.19][0.71]
10.55]/0.18][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]
10.65][0.52]/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 ]]0.47][0.46]|0.11]}0.99]|0.66] 0.53]|0.85] (0.8 1]|0.53][0.84] 0.2 ][0.56][0.85][0.33][0.86]
10.21][0.86](0.72][0.52]|0.33]0.4 [0.28][0.3 ][0.87][0.11][0.23](0.28][0.27][0.89][0.21][0.23]
10.07]/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]
10.45][0.62]/0.7 J[0.1 ]|0.21][0.83][0.56][0.46][0.22][0.01][0.34][0.96][0.71]|0.51][0.88][0.19]
10.09]/0.73][0.03]}0.81]|0.19]|0.8 /0.04//0.97]0.34]/0.07][0.23]/0.9¢][0.1 |[0.36][0.85][0.4 |
10.66//0.43[0.19]}0.39]|0.5 1[0.97]/0.9 ][0.19]/0.06]/0.99][0.63]/0.95](0.52][0.45][0.3 |[0.05]
10.45][0.05]/0.8 |[0.68]|0.55](0.01]]0.95][0.67][0.3 [0.22][0.92](0.19]/0.13][0.93][0.39][0.18]
|Variant No./ Random values |
3371338339 |[340|[341 ][342 |[343 |[344 |[345 ||346 |[347 | [348 ||349 |[350 ||351 |[352 ]
10.56]/0.8 ][0.34/|0.49]/0.03][0.98][0.2 ][0.59]0.55]0.1 ][0.02]/0.26][0.35)[0.35][0.36][0.19)]
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10.99][0.64//0 ]|0.48]|0.24/[0.35][0.4 ][0.37]0.01]0.41][0.63]/0.14][0.96]/0.58][0.97[0.94]
|Variant No./ Random values |
25711258 |[259 ||260 |[261 ][262 ||263 ||264 | [265 |[266 |[267 | 268 ||269 |[270 | 271 ||272 |
10.09]/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]
10.68][0.89]10.57[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]
10.89]/0.35//0.78|0.6 |0.15[0.88]|0.16][0.17]0.55]0.78][0.29]/0.73](0.52][0.33][0.44]/0.6 |
10.42][0.81][0.51][0.26]|0.27][0.2 [0.37][0.34][0.31][0.46][0.53](0.19][0.77][0.77][0.41][0.6 |
10.31]/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]
10.34]/0.18][0.99]|0.48]|0.54/|0.44]|0.73][0.45] 0.6 7] 0.38] 0.3 1]0.62][0.49][0.93][0.41][0.91]
10.31]|0.81][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 |[0.73]
10.45/0.65][0.45/0.32]}0.2 ][0.77]/0.7 ][0.92]/0.12]/0.01][0.9 |/0.51][0.66][0.09][0.62]0.8 |
10.49][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]
10.28]/0.61]/0.93]|0.26]|0.68][0.63][0.36][0.06]0.27]/0.35] 0.6 7]0.63][0.03]|0.54]|0.47][0.76]
|Variant No./ Random values |
273|274 1275 |[276 |[277 |[278 |[279 ] [280 | [281 |[282 |[283 | 284 | |285 | [286 ||287 |[288 |
10.28]/0.03][0.5 ]}0.45//0.07][0.77]/0.23][0.55]0.47][0.1 ][0.58]/0.59]0.54]/0.87][0.02][0.79)]
10.08][0.14](0.35][0.62]|0.4 ][0.14]|0.51][0.71][0.8 [0.62][0.46](0.43][0.62][0.67][0.94][0.56]
10.12]J0.75][0.31]}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)]
10.75][0.38][0.24][0.37]|0.2 ][0.58]|0.35][0.31][0.14]j0.77][0.11][0.99]/0.26]|0.06]|0.38][0.13]
10.34]/0.67][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]
10.04]/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 |
10.47][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 |
10.77]/0.07][0.15}0.72]|0.13][0.44]|0.47][0.3 ]/0.6 ]/0.57][0  ]/0.73][0.34][0.92][0.43][0.69)]
10.31][0.13][0.83][0.5 |0.49](0.31]]0.63][0.12][0.84][0.04]|0.25](0.12][0.19]|0.25]|0.65][0.17]
10.98]/0.06][0.94/|0.11]}0.35][0.28]|0.01][0.31]|0.47]/0.01][0.3 |/0.47][0.81][0.64]|0.37][0.88]
|Variant No./ Random values |
289290 |[291 ]|292 ][293 |[294 | [295 |[296 | 297 ] 298 ] [299 || 300 |[301 |[302 |[303 |[304 |
10.51]/0.85/[0.29]}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]
10.49][0.14](0.34][0.15]|0.95]0.62]|0.58][0.65][0.86][0.55][0.7 ](0.55][0.26][0.9 [0.49][0.63]
0.2 ]/0.98[0.58]|0.03]|0.38][0.5 ]]0.72][0.24]/0.26]|0.48][0.29](0.39]0.72]|0.85][0.84][0.78]
10.31][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)
10.26//0.03/0.95/0.35/0.27][0.73][0.48][0.03]|0.04] /0.8 ][0.29]j0  ][0.58][0.76][0.07]0.58]
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OOOATKM

HopaTok 1.'eHepyBaHHA NCeBOOBUNAAKOBUX YM-
cen, nNignopagKyBaHHS IX HOpMaribHOMY 3aKOHY
po3noainy i po3apaxyHoK iCTUHHUX NOXMOOK.

0,51 0,417 0,093 0,008649 0,03026 0,00091581
0,1 0,417 | -0,317 | 0,100489 -0,103 0,01064040
0,08 | 0417 | -0,337 | 0,113569 -0,1097 0,01202539
0,11 0,417 | -0,307 | 0,094249 -0,100 0,00997967
0,06 | 0,417 | -0,357 | 0,127449 -0,1162 0,01349509
0,74 | 0,417 0,323 0,104329 0,105 0,01104700
0,65 | 0,417 0,233 0,054289 0,07582 0,00574846
0,88 | 0,417 0,463 0,214369 0,151 0,02269872
0,29 | 0,417 | -0,127 | 0,016129 -0,0413 0,00170784
0,75 | 0,417 0,333 0,110889 0,10836 0,01174162
4,17 | Cymu 0 0,94441 1,4E-16 0,10000000
A B Cc D E F

HopaTok 2. NobynoBa cnoTBOpeHO! Mogeni.

0,03026 1,630 1,6 18,021 1,630
-0,103 1,897 2 13,864 1,897
-0,1097 1,990 21 13,167 1,990
-0,100 2,200 2,3 11,986 2,200
-0,1162 2,384 2,5 10,898 2,384
0,105 2,905 2,8 8,949 2,905
0,07582 2,976 2,9 8,101 2,976
0,151 3,151 3 7,108 3,151
-0,0413 3,059 31 5,939 3,059
0,10836 3,408 3,3 2,965 3,408
1,4E-16 25,600 25,6 100,998 25,600
E | G H |

lcTnHHI noxu6. | Xcnots.. XicrT. YicT. XcnoTB.

l0.61]j0.4 Jj0.68]l0  ]l0.7 ][0.02][0.37]|0.87]0.76]/0.59][0.13]/0.44][0.01][0.71][0.27][0.49)]
10.47]/0.04/J0.2 ]|0.56]|0.22][0.3 ]0.53][0.89]/0.94]/0.5¢][0.13]/0.14][0.07]j0.11]j0.27)j0 |
10.04/[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]
10.97]/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 ][0.89]0.33][0.06]|0.57][0.57][0.4 ][0.67][0.95][0.45][0.71](0.63][0.77][0.52][0.54][0.2 |
10.21]/0.14//0.95}0.57]|0.61][0.58][0.14][0  ]0.25]/0.01][0.26]/0.22][0.85)[0.94]|0.13][0.02]
10.16][0.47]/0.15][0.5 ]0.97](0.92][0.59][0.23][0.09][0.9 ][0.79]/0.65][0.47][0.37]/0.61][0.23]
10.51]j0.76[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 |
10.11]/0.29]/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 |
225 |[226 227 |[228 |[229 |[230 |[231][232 ][233 |[234 |[235 | 236 ] [237 |[238 |[239 |[240 |
10.43][0.75]0.18][0.95]|0.73]0.59][0.61][0.45][0.89][0.01][0.93](0.89][0.71]|0.3 1][0.11][0.79)
10.04]/0.29][0.78]|0.28]|0.56][0.47][0.5 ][0.32]0.03][0.19][0.86]/0.91][0.51][0.4 [[0.28][0.7 |
0.8 1[0.85][0.99][0.04/[0.8 ][0.1 ][0.94/[0.12][0.14]j0.72][0.21][0.31][0.79]|0.47]/0.64][0.77]
10.72]/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]
10.28/0.81][0.37]|0.58]|0.5 ][0.43][0.06][0.33]0.21]/0.75] 0. 18]/0.29](0.79]/0.86][0.62][0.23]
10.71][0.72]/0.15][0.91]|0.6 ]0.77]|0.16][0.69](0.25][0.47][0.48](0.73][0.89]|0.86]|0.65][0.49)
10.49/0.45[0.01]}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]
10.26][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]
10.38]/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]
10.28]/0.47][0.21]}0.04/|0.03][0.17][0.21][0.18] 0.6 ]/0.82][0.04]0.19][0  ][0.04][0.22]0.96]
|Variant No./ Random values |
241242243 |[244 |[245 |[246 |[247 | 248 | [249 |[250 |[251 | 252 ] [253 |[254 |[255 |[256 |
10.61][0.71]/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 |
10.49/0.63][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]
10.51][0.59]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]
10.35/0.13][0.62}0.22]|0.24/|0.77]/0.15][0.89] 0.1 5]/0.04][0.95] (0.3 ](0.98][0.44][0.48][0.93]
10.33]/0.09][0.63|0.4 ]|0.87][0.8 ]0.76][0.93]0.25]/0.99](0.39]/0.78](0.05)[0.41][0.93][0.41]
10.44/[0.73]/0.77[0.44|0.18][0.42][0.63][0.12][0.98][0.6 ][0.8 ](0.99]/0.88]|0.86]/0.87][0.41]
10.32]j0.6 ][0.47]}0.21]|0.56][0.95]|0.16][0.23]|0.96] 0.58][0.64] 0.57][0.3 [0.21][0.63][0.15]
10.98][0.19]/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]
10.42/0.29]/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]
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10.41]/0.48][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)]
10.17]J0.56][0.71]|0.16]|0.72][0.29] 0.1 ][0.98]0.16]/0.9 ][0.91]/0.52][0.8 |[0.17][0.35][0.06]
10.71][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 ]|0.83][0.57]}0.91]j0.51][0.36]|0.98][0.82](0.09] 0. 14][0.44] 0.21][0 ][0.67][0.51][0.03]
10.34/|0.67]/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 ]
10.31]j0.5 ][0.19]}0.7 ]|0.16]|0.51]|0.51][0.16]0.85]0.17][0.14]/0.37][0.65)[0.76][0.18][0.35]
10.15]/0.56][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]
10.16][0.35][0.5 |[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]
10.32]/0.93][0.3 ]|0.89]|0.85][0.7 ]]0.64][0.2 ]/0.46]0.75](0.25]/0.9 ](0.7 ][0.91][0.54]j0.81]
10.41][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]
10.44]/0.88[0.95/0.75]|0.71][0.28][0.28][0.9 ]/0.59]0.23][0.23]/0.32][0.6 |[0.97][0.29][0.97]
10.12][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]
10.36]/0.67][0.3 ]|0.58]|0.36][0.04]|0.14][0.28] 0.13]0.88][0.3 |10.32][0.03][0.82][0.49][0.03]
10.75]/0.89][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]
10.44/[0.4 0.3 [0.7 ]|0.74][0.69][0.21][0.12][0.01][0.91][0.3 ](0.2 ][0.33][0.03]/0.8 |[0.19]
|Variant No./ Random values |
193194 [[195|[196 ][197][198 |[199 ||200 ][201 |[202 ||203 204 ||205 | |206 | 207 ||208 |
l0.76][0.21]j0.1 Jjo.11]0  ]|0.44]/0.92][0.93]/0.21]0.51][0.6 |/0.84][0.24]/0.44]|0.85][0.96]
10.37]/0.66]/0.98]|0.38]|0.95][0.22]|0.86][0.84] |0.78] 0.3 1][0.23]|0.55][0.26]|0.58][0.21][0.31]
10.44/[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]
10.34]j0.1 ][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]
10.46][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][0.9¢]
10.66//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]
10.31][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]
10.56//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 ]|0.45/0.33|0.48]|0.85][0.03][0.46][0.11]0.36]0.57][0.68]0.67]0.53][0.24]|0.94][0.41]
10.66][0.8 10.39][0.62]|0.65](0.79][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 ] 1217|218 ][219 | 220 |[221 |[222 |[223 |[224 |
10.26]/0.65][0.4 ]|0.85]|0.3 ][0.61][0.43][0.44](0.43] 0.18][0.58]0.67](0.69][0.75][0.14][0.56]
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HopaTok 3. Po3paxyHkoBa Tabnuus.

1| 2,658 | 4,333 | 7,064 | 11,516 | 18,773 |29,37896|47,89541
113,598 | 6,825 | 12,946 | 24,556 | 46,579 | 26,2979 | 49,8831
13,961 | 7,885 | 15,693 | 31,235 | 62,167 | 26,2068 |52,16044
114,840 10,649 | 23,430 | 51,548 | 113,411 |26,37042| 58,0176
1/ 5,683 | 13,546 | 32,293 | 76,980 | 183,507 | 25,979 |61,92955
1/ 8,440 | 24,518 | 71,227 | 206,923 | 601,133 |25,99778|75,52628
1/ 8,855 | 26,352 | 78,420 | 233,363 | 694,446 [24,10711|71,73837
1/ 9,927 | 31,276 | 98,539 | 310,462 | 978,160 | 22,3949 |70,55873
1/ 9,355 | 28,615 | 87,525 | 267,711 | 818,840 |18,16546|55,56223
1/11,617| 39,595 [134,953| 459,967 |1567,732|10,10578|34,44414
10/68,935|193,594/562,089|1674,261|5084,751| 235,004 | 577,716
J K L M N o P Q
X0| X722l XA3| X2 | X*5 X6 YX YXA2
[MpoOoBXEHHST pO3paxyHKOBOT Tabnuu,.
78,08208 17,873 0,14769 0,02181 324,7564
94,62065 14,169 -0,3052 0,09312 192,2105
103,817 13,26 -0,0933 0,00871 173,3699
127,6446 11,755 0,23096 0,05334 143,6642
147,6296 10,846 0,05233 0,00274 118,7664
219,4118 8,4581 0,49093 0,24101 80,0846
213,4804 7,9738 0,12718 0,01618 65,6262
222,3066 6,4272 0,6808 0,46349 | 50,52366
169,9468 7,3095 -1,3705 1,87819 | 3527172
117,398 2,926 0,03904 0,00152 | 8,791225
1494,337 101,00 0,000 2,780 1193,065
R S T U v
YX*3 Y3piBH. v=Yi-Y3 vV YY
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HopnaTok 4. Po3paxyHOK BU3HAYHUKIB.

5084,751 1674,261 562,089 | 193,594
1674,261 562,089 193,594 68,935
562,089 193,594 68,935 25,6
193,594 68,935 25,6 10
D= 4,76326937
1494,337 1674,261 562,089 | 193,594
577,716 562,089 193,594 68,935
235,004 193,594 68,935 25,600
100,998 68,935 25,600 10
D1= -26,7384515
5084,751 1494,337 562,089 | 193,594
1674,261 577,716 193,594 68,935
562,089 235,004 68,935 25,6
193,594 100,998 25,6 10
D2= 202,73952
5084,751 1674,261 1494,337 | 193,594
1674,261 562,089 577,716 | 68,935
562,089 193,594 235,004 25,6
193,594 68,935 100,998 10
D3= -631,3143
5084,751 1674,261 562,089 | 1494,337
1674,261 562,089 193,594 | 577,716
562,089 193,594 68,935 | 235,004
193,594 68,935 25,6 100,998
D4= 528,3385
44

10.88]/0.79][0.71]}0.08]|0.93]|0.14]|0.56][0.69] 0. 13]0.68] 0.6 7]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 ][0.15]}0.03]|0.3 ]|0.86]/0.17]0.92]/0.86]0.8 ]/0.92]/0.08][0.74]/0.76][0.09][0.17]
10.82][0.49](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]
10.97]/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]
10.04/[0.85](0.75][0.64||0.01][0.42][0.7 ][0.47][0.75][0.55][0.13](0.23][0.79]|0.64] 0. 14][0.51]
10.52/0.37][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 ]|0.51][0.14|0.13]}0.54/|0.73][0.57][0.39]0.52]0.3 1]|0.13]/0.42][0.71][0.66][0.1 |[0.21]
10.35][0.96](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]
10.76]/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]
10.9 ]]0.62]/0.19][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]
10.13/0.86//0.87]|0.51]}0.94/|0.35]/0.06][0.43] (0.02] 0. 18][0.45] (0.3 1][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 ]|0.53]j0.7 ]|0.61]|0.46][0.8 ]0.67][0.49]0.19]/0.27]0.81][0.91][0.19][0.79][0.39][0.95]
0.2 ][0.61][0.41][0.96]|0.63]0.42][0.87][0.54][0.44][0.06]|0.43](0.74]j0.51]|0.23]|0.71][0.81]
10.92]/0.17]/0.99]|0.98]|0.39][0.1 ]0.15][0.91]0.95]0.61][0.81]/0.46](0.75)[0.14]|0.26][0.91]
10.23][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 |
10.8 ]0.95][0.14]}0.65])0.5 ][0.22][0.52][0.31]|0.6 ]/0.38][0.81]/0.93](0.01][0.42][0.09][0.37]
10.62]/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]
10.07][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 ]0.38][0.44||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]
10.97][0.44]/0.28][0.5 |0.73][0.25][0.18][0.66][0.6 [[0.02][0.13](0.24]/0.34/|0.08]/0.81][0.9 |
10.71]/0.04/[0.86|0.33]|0.17][0.34]|0.64][0.96] 0.5 1] 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 ]/0.05[0.5 ]|0.81]}0.06]|0.65]/0.87][0.96](0.99]0.81][0.63]/0.57][0.47][0.36][0.38][0.4 |
10.52][0.57]0.14][0.59]|0.1 ]0.28]]0.97][0.06][0.41]j0.4 ][0.11][0.09]j0.71][0.2 [0.62][0.8 |
10.43]/0.9 ][0.39]}0.75//0.95[0.15]/0.67][0.71]/0.57]0.7 ][0.04]0.2 ](0.33]/0.78][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 [0.53][0.29]|0.28]|0.19)]|0.18]|0.26]|0. 18] 0.6 1](0.25]0.86]/0.73][0.21][0.57][0.91][0.98]
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10.35]/0.01][0.41]}0.44]|0.19]|0.73]|0.56][0.85] (0.48] 0. 1] 0. 13]|0.61][0.15][0.73][0.52][0.55]
10.21]/0.33/0.47]}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]
10.43][0.33](0.45][0.47]|0.76][0.24]|0.16][0.86][0.25][0.18][0.98](0.35][0.69] 0.48] 0.5 5][0.62]
10.09]/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)]
10.04/0.94] (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 |
10.85/0.78][0.43]|0.83]|0.82][0.79][0.67][0.97]0.66] 0.8 1][0.45]|0.41][0 ][0.95][0.38][0.83]
10.78][0.63]/0.6 [0.95][0.06](0.8 ]0.06][0.42][0.25][0.12][0.52](0.05][0.11][0.73][0.92][0.98]
10.48/0.96//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 |
10.22]/0.21]/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 || 110111 [112]
10.04/[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]
10.77]/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]
10.13][0.39]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)
10.46//0.83/0.98]|0.35//0.25][0.95][0.7 ][0.98]0.25]0.82][0.26]/0.2 ][0.52][0.24]|0.89][0.4 |
10.77][0.26[0.71]}0.94]|0.78][0.26] 0.84][0.82] (0.6 ]0.14]0.76]10.99](0.09]0.02]0.64][0.01]
10.36][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]
10.39]/0.96][0.51]}0.43]|0.14/[0.29][0.8 ][0.91]/0.9 ]/0.65][0.92]/0.5 ](0.93][0.72][0.21][0.69)]
10.64/[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]
10.75]/0.49][0.89]|0.3 |0.16][0.17]/0.53][0.92]0.84]0.68] 0.13]/0.82]0.68]|0.68][0.38][0.68]
10.94]/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] 115116117118 |[119][120 |[121 |[122 |[123 || 124|125 |[126 |[127 |[128 |
10.99][0.72]/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]
10.36]/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 |
10.45][0.12][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)
0.77]/0 ]|0.12]}0.96]|0.16][0.08][0.94][0.41]|0.69]0.48] 0.68]0.55](0.58][0.48][0.4 [0.63]
10.53][0.42JJ0.2 ]}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]
10.01][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]
10.25]/0.49]/0.95|0.46]|0.66][0.72][0.78][0.23] |0.98]0.64]|0.56]|0.59] 0.6 1)0. 16][0.35][0.48]
10.86][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]
10.11]/0.25//0.15/0.07]|0.6 ][0.69]/0.47][0.94]0.51]/0.09]0.65](0.96](0.09][0.4 [0.25][0.22]

HopaTok 5. BinbHi YneHn HopMasnbHUX PIBHAHD.

1494,337
577,716
235,004
100,998

Hopatok 6. Po3paxyHoOK KoeilieHTiB
arnpoKCUMYHKYOro nosniHomy.

a=D1/D= -5,6134662
b=D2/D= 42,563102
c=D3/D= -111,544047
d=D4/D= 110,919298

Y=aX"3+bX"2+cX+d

Hamwn BuBegeHa oopmyna 3a pesynstatamu
TEOPETUYHUX SOCNIOKEHb.
y=-5,613x" +42,563x* —111,54x +110,92

[opaTok 7. 3HaxomKeHHs anrebpalyHux
JOMNOBHEHbD.

5084,751 | 1674,261 | 562,089

A44= | 4832,4851 1674,261 | 562,089 | 193,594

562,089 | 193,594 | 68,935

5084,751 | 562,089 | 193,594

A22= 1228,455 562,089 68,935 25,6
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193,594 25,600 10
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A33= | 7487,535 5084,751 | 1674,261 | 193,594
1674,261 | 562,089 | 68,935
193,594 68,935 10

562,089 | 193,594 | 68,935
A11= | 21,45966 193,594 68,935 25,6
68,935 25,6 10

Hopatok 8. KOHTponb 3piBHOBaXXEHHS.

|KOHTPOJ'Ib 3PIBHOBAXEHHA:

[VVI= 2780114

[ VY -dYx3-Hyxo-qya-dy- . .,

0,000000

HopaTtok 9. OuiHKa TOYHOCTI 3PIBHOBaXXEHMNX
erIeMEHTIB.

Cepeﬂ,Hﬂ KBaapaTtu4dHa noxmobka oanHULI Baru

m= 0,6807

CepenHsa  kBagpaTu4dHa noxmbka koediuieHTa a
ma= 1,444823

Ce pegHs kBagpaTuyHa Noxmbka koedgilieHTa B

10,93158
mb=
CepepHs kBagpaTuyHa noxmbka KoedilieHTa ¢
mc= 26,98812
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0.5 ]]0.24/[0.45]/0.94]|0.55][0.34]|0.69][0.08] 0.3 ]/0.26]0.42]/0.52][0.23]/0.08][0.25][0.33]
10.44]/0.68][0.5 ]|0.35]|0.26][0.19][0.31]|0.18]0.81]/0.71][0.01]j0  ][0.03][0.13][0.78][0.38]
10.75][0.28]/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]
10.73]/0.03][0.59]|0.82]|0.53][0.49] 0.04]|0.28] 0.75] 0.54] 0.68]|0.73] 0.1 1][0.59]0.56][0.28]
10.63][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 Jiso Jls1 |52 Jis3 Jis4 |ss is6 Jis7 Jls8 s Jleo Jiet Jle2 Jie3 Jio4 ]
10.17]J0.12][0.26]}0.8 ]|0.66][0.13]j0 ][0.19]/0.27]0.87][0.66]/0.11][0.19][0.59][0.09][0.21]
10.64][0.2 ][0.19]|0.89]|0.38][0.09]|0.52][0.57]0.2 ]0.1 ][0.65]/0.48][0.58][0.63][0.27][0.88]
10.65][0.93]/0.61][0.53]|0.38][0.18][0.27][0.96][0.82][0.3 ][0.3 ]/0.19]j0.52][0.03][0.53][0.01]
10.85/0.29]/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]
10.52][0.83](0.47][0.91]|0.31][0.51]|0.55][0.74][0.85][0.72][0.42](0.45][0.41][0.5 ][0.69][0.59)
0.5 ]]0.82][0.95}0.33]}0.11][0.68]|0.61][0.72](0.78]0.55]0.88]|0.9 ](0.75][0.09][0.83][0.81]
10.75][0.46](0.37][0.46]|0.49][0.39][0.31][0.92][0.55][0.06][0.04]}0][0.92][0.77]/0.01][0.67]
l0.11]j0.39]j0  ]}0.98]|0.48][0.82][0.4 |[0.12]0.85]0.83]0.61]/0.6 ][0.35)[0.63][0.7 |[0.76]
0.6 ]|0.1 ][0.47]|0.1 ]|0.18][0.19][0.42][0.95]0.55]/0.9¢]0.19]/0.89]0.46]/0.76][0.78][0.37]
10.44/[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 Jie6 Jle7_Je8 Jloo Jjro |71 |[72 |73 Jj74 |75 |76 |77 |78 |79 iso ]
10.62/0.08][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)]
10.89/0.15[0.21]}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 |
10.19][0.35]/0.11][0.25]|0.33][0.82][0.43][0  ][0.35][0.58][0.76][0.4 |[0.24][0.74]/0.96][0.47]
10.32]/0.63[0.91]}0.41]/0.99][0.27]/0.26][0.04] 0.26](0.99][0.22]|0.79] 0.6 7)}0.82]|0.35][0.47]
10.81][0.63]/0.6 [0.09]|0.34](0.17][0.21][0.64][0.12][0.19][0.92](0.45][0.86][0.31][0.5 |[0.3 |
10.28/0.61]/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]
10.69][0.26](0.99][0.56][0.9 ](0.92][0.72][0.1 ][0.79]j0.75][0.09][0.3 ][0.29]|0.55][0.32][0.11]
10.65/0.34/[0.49]|0.87]|0.2 ][0.27]/0.55][0.96](0.02]0.36] 0.48]|0.06][0.65)[0.49][0.91][0.19)]
10.88]/0.18[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]
10.25][0.51][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 |lo |
|Variant No./ Random values |
81 Jis2 |33 Jis4 Jiss Jise |87 ss Jiso Jloo Jor [[92 ]jo3 o4 Jos o6 ]
10.81]/0.64/[0.7 ]|0.6 ]|0.01][0.61]|0.45][0.24]/0.91]/0.92][0.17]/0.32][0.17][0.21][0.47[0.72]
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Honarok 15.Ta6auui Bajgenbkoro O.0.

|Variant No./ Random values |
2 Jp_J¢ J5 Jo J7_J& Jp Jo Jo Jiz o Joa Jis Je |
10.14/[0.15](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 |
10.28/0.84/[0.19]}0.71]}0.69][0.39][0.93][0.75] (0.1 ]/0.58][0.2 [[0.97](0.49][0.44]|0.59][0.23]
10.07]/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]
10.06][0.79]/0.82][0.14||0.8 ][0.86][0.51][0.32][0.82][0.3 ]|0.66](0.47[0.09]|0.38][0.44][0.6 |
10.95]/0.5 ][0.58]]0.22]}0.31][0.72][0.53][0.59]0.4 ]/0.81][0.28]/0.48][0.11][0.17][0.45][0.02]
10.84/[0.1 [0.27][0.01]|0.93]0.85][0.21][0.1 ][0.55][0.59]|0.64](0.46][0.22]0.94] 0.89][0.54]
10.93]/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]
10.56//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]
10.66][0.92]/0.34][0.6 |0.34][0.86][0.1 ][0.45][0.43][0.26]|0.64](0.82]0.13][0.39][0.36][0.07]
10.26//0.02][0.49]|0.14]|0.12][0.73][0.72][0.45](0.87]}0  ][0.66]/0.06][0.31][0.55][0.88][0.17]
|Variant No./ Random values |
17 J[18 ]9 Joo [t Jp2 Jos Ja Js Joe Jo7 Jos Jpo Jpo Jot bz |
10.48][0.81][0.52][0.09]|0.2 ]/0.96][0.28][0.29](0.25][0.4 ][0.91](0.71][0.53][0.64]/0.36][0.78]
10.92]/0.59][0.03]}0.6 ]|0.01][0.13][0.3 ][0.53]|0.05]/0.48][0.82]/0.04][0.66][0.52][0.13][0.84]
10.14]/0.69][0.51]}0.94]|0.15][0.11][0.6 ][0.94]0.33]0.05]0.72]/0.7 ](0.36][0.57][0.59][0.59)]
10.19][0.53]/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][0.83]
10.48/0.07][0.44|0.62/|0.37][0.99] 0.62][0.74]|0.95] 0.6 7] 0.35] 0. 18] 0.85)[0.75][0.27][0.24]
10.89][0.12][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]
10.06]/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]
10.02][0.17][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]
10.75]/0.23[0.84/|0.67]|0.48]|0. 18] 0.46][0.76]0.69] 0.4 ][0.51][0.32][0  ][0.05][0.68][0.12]
10.71]/0.45[0.26]|0.35|0.6 ][0.82][0.77][0.85]0.77]/0.13][0.42]/0.75](0.77)[0.89][0.6 [0.91]
|Variant No./ Random values |
55 14 Jps Jp6 Jp7 Jps Jpo Jo [t Jaz Ja Jea Js Jao Jr Jos |
10.73][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]
10.54]/0.95][0.85]/0.37]j0.1 |0.5 ]]0.79][0.22]0.79]/0.68][0.92]/0.58][0.92]0.35][0.42]0.01]
10.99]/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]
10.29][0.77]0.47][0.71]|0.3 ]0.99]J0.6 ][0.51][0.87][0.07][0.21](0.13][0.49]0.99][0.99][0.98]
10.37]/0.29][0.78]]0.04]|0.99]|0.51]|0.05][0.97] 0.3 1]0.73] 0.28] 0. 16][0.09][0.63]|0. 18][0.59)]
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CepepHs kBagpaTuyHa noxmbka KoedpilieHTa d
21,68145

HopaTtok 10. MaTpuus koedilieHTiB NOY4aTKOBUX

PIBHAHb

md=

?
1 1,630 2,658 | 4,33283846
1 1,897 3,598 | 6,82491705
1 1,990 3,961 | 7,88463488
1 2,200 4,840 | 10,649477
1 2,384 5,683 | 13,546488
1 2,905 8,440 | 24,518019
1 2,976 8,855 | 26,352350
1 3,151 9,927 | 31,275554
1 3,059 9,355 | 28,615384
1 3,408 11,617 | 39,594594

Honatok 11. O6epHeHa maTpuus Q

O06epHeHa

MaTpmua|Q

4,505

-33,982 83,0633

-65,60775

-33,982

257,9 634,505

504,37224

83,06326

-634,51

1571,93

-1258,269

-65,6078

504,37 -1258,27|

1014,5311
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Hopatok 12. JonomixHa maTtpmusa Q

(P*Q=Q'

-0,9881018

8,16305

-22,06839

19,452556

0,4303416

-3,17382

7,3756419

-5,2342055

0,6206209

-4,77945

11,76979

-9,0986101

0,6304228

-5,13495

13,43075

-11,089829

0,3235584

-2,95247

8,492793

-7,5527666

-0,6360252

4,492588

-10,08928

7,2721966

-0,6300339

4,541792

-10,43357|

7,6984189

-0,3272439

2,559306

-6,317977

4,9668211

-0,543

4,016

-9,462

7,1527383

1,119

-7,732

17,302

-12,56732

Hopatok 13. KBagpaTHUM KOpiHb i3 00epHEeHUX

Bar

0,943079

0,523252

0,535794

0,5634

0,545765

0,532445

0,51666

0,481303

0,492554

0,953812

\(1/P)

HopaTok 13. Bektop o6epHeHunx Bar

3piBHOBaXKEHO! dhyHKLIT Hopatok 14. CepefHi kKBagpaTuUyHi NOXUOKM
3piBHOBaXXEHOT OYHKL,T

lMepeMHOXMBLLM NOCTPOYHO enemeHT maTpuui Q Ha
TPaHCMOHOBAHI CTPOYKM MaTpuLi ¢, OTPUMaEMO BEKTOP 0BepHEHMX my=

Bar 3piBHOBaXXeHOI PYHKLT

0,641953
0,356178
0,889397 0,364715
0,273793 0,383506
0,287076 0,371502
0,317419 0,362436
0,297859 0.351691
0,283498 0.327623
0,266938 0.335281
0,231653 0,64926
0,242609
0,009757 po
1/P=Q"™
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