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Pernctpaums tuna owmoku

Here vou can set Options and reqister required
Data, Model and optional Bayesian information, Use
Plus button for additional features.

Fit Controls
Maximum number of iterations 100 =
Pause at each iteration H
Convergence of fitting 1E-10 i

~Fit Output Left-Top Cells

Progress |Chwirut2IR13C3 %] Show

Results |Chwirut2IR16C11 ] Show

HacTtponku

Options...

Model...

Data...

Baves...
Plus...

Close

Sy |BH o Fod &

Help
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Peructpaunsa tuna ownbku . LLar 1
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Options Registration Wizard. Step 1 of 3
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Tabnu
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[lpencTtaBneHmne gaHHbIX B cucteme Fitter

NeBas U NnpaBas rpaHULLbI
OTknuK| |(Mopgens | AOBepUTeNbHbIX MHTEPBanoB

\[Bec MpomexyTo4yHas

Npeau 2 i ucnepcus
Plt| cg |W Fit [ROOH| Left | Right | Var
Tutyn 0.000| 0.000| 0.000
. 1| 0.01
/ . &1 9 | 0078 MoBTOpHbIE
3aronosok| 05370010 0011 | 0.018# ] 3MepeHus
. 0.010| 0011| 0.01

TC4 Ha

0.067 | 0.066| 0.002

9418 | 10.311
9418 | 10.311
9418 | 10.311
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Pernctpauna gaHHbIX

PerucrpaLs
OaHHbIX
Here vou can set Options and reqister required Fit: ! I
Data, Model and optional Bayesian information, Use
Plus button For additional features. Options. ..
Fit Controls
Maximum number of iterations 100 v Data... I
Pause at each iteration | Model...
Convergence of fittin |1E-10 e
| g 9 -~ Bayes
~Fit Output Left-Top Cells : Plus. ..
Progress |Chwirut2!R13C8 %
9 e —J L Close
Results  [Chwirut2!IR16C11 =] Show s
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Pernctpauuna gaHHbIX. War 1

Data Registration Wizard. Step 1 of 3
This wizard helps you to register Data.

If the selected cells do not contain data you want to register,

select other range now.

You may include row containing title information. Then the
next row of selection should contain Data names (predictors
and response) , which appear in the Model,

Range |Sheet1IR2C2:RS7Cé|

Cancel I Bacl | MNext = |

Finish

5y

Help I

—

Anpec

Tabnuubl
OAHHbIX
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Pernctpauna gaHHbIX. War 2

Data Registration Wizard. Step 2 of 3 /
[lepsbitt psag ;hits screer;fletst; ydop iﬁt Data .IayotL’:tI. You can see how your MHTepnpeTtauus
Tabnuupbl — 370 SroR s RS RAR S S s cron6ua Tabnuupl
TUTYN [V Treat first row as Data title text i NaHHbIX
Layout
" Predictor values
{* Response values
" Weight values ®
" Fitting values " Skip this column
Data Preview ‘ MpoaomKmTb
Predictor|  Fit Weight
b 14 £ w
BepHyTbcA 0.5 81.85575 |1 -
Ha war 0.5 281.85575 |1
Ha3an 0.5 81.85575 |1
0.5 81.85575 |1 3aKoH4NTb
0.5 81.85575 |1 v |
=
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Peructpauus gaHHbix. lWar 3

Data Registration Wizard. Step 3 of 3
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[lpencTtaBneHne mogenu B cucteme Fitter
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Pernctpauna moagenmu

P
Here yvou can set Options and register required Fit ! I Pernctpauuns
Data, Model and optional Bayesian information. Use MoZenm
Plus button For additional Features. Options...
Fit Controls

Maximum number of iterations 100 v Data...

Pause at each iteration | Model... I

Convergence of fittin 1E-10 ==
| d 9 X Baves...
~Fit Output Left-Top Cells : Bl

Progress |Chwirut2!R13C3 %

9 —J show Close
Results |Chwirut2IR16C11 =) Show s
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Pernctpauna mogenu. Lar 1

17.02.03

Model Registration Wizard. Step 1 of 3

~Model

This wizard helps vou to register Model and Parameters
If the selected text box does not contain Model you want to
reqgister, select other text box from the drop-down list now,

Text Box |Chwirut2!Chwirut2 -

~Parameters

Select Left-Top cell for Parameters range (names are in the
left column, values are in the right column). You can leave
the box blank. If vou fix it, names and values will be placed
here when the Model has been reqistered.

You may select a cell containing Parameter title text

- Cel [R3cs ] show |

Cancel I Next = I < Back | Finish Help I

[MpogonXxuTb
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Pernctpauna mogenwu. War 2
Model Registration Wizard. Step 2 of 3

— Bug-meaenu . : : "
This screen lets you preview the selected Model and check variables used in it,
Select a name from the lists below and see how it appears in the Model preview.
~Response - Model preview-
, nepemeHHHe 1 | | ' ChwirutZ _-*-J
MoLenum \Predictors || ¥ = exp(-bl*x)/(bZ+b3%x)
bl=?
X =
bz=7
— b3=7
-Parameters
b1 =
Tpopemkute | | |b2 =2

BepHyTbCH PR — | fod
AN Ha wwar I — _1] b
Cancel < Back I Finish Next = Help l
17.02.03
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Peructpauus mogenu. LWar 3

Model Registration Wizard. Step 3 of 3
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4. OueHka napamMeTpoB
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‘PagueHTHbIN MeTo4 NOUCKa OLleHOK
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Pe TMCTpaund HaCTpoekK CTatnCTtnk

Here vou can set Options and reqister required
Data, Model and optional Bayesian information, Use

Plus button for additional features.,

Fit Controls
Maximum number of iterations

Pause at each iteration

Convergence of fitting

~Fit Output Left-Top Cells

o x|
-

A
1E-10 5

Progress |Chwirut2!R13C8

j;;] Show

Results |Chwirut2!R16C11

Options...

Model...

i"__;l Show

Data...

Baves...
Plus...
Close

Help

HacTtponku

Sy |BH o Fod &

17.02.03

29



Peructpauusa Hactpoek . Lar 1

Options Registration Wizard. Step 1 of 3

This wizard helps vou to change various categories of
Fitter options.

Calculation Precision I 1E-15 i

~Measurement
{+ Absolute error [V Format all tables
(" Relative error [V View Fitter toolbar

Cancel I Mext >| I Finish Help

[MpogonXxuTb

17.02.03 30




Pernctpauna HacTpoek ctatuctuk. War 2

——O06ume

AaHHbIE

—— CKO

“KoBapwuavum

*Koppensauum

/’

F-matpuua

~ ITorm noucka

17.02.03

Options Registration Wizard. Step 2 of 3

This screen lets you select what results should be calculated and
displayed. Here you can set tests significance level & and confidence

probability P of prediction. If you select bootstrap method of prediction
then set number of simulations N.

Statistics - | Tests Prediction
V General &= 10,050 _~| P=
[V Deviation v Outliers (" Linearization
[~ Covariance [V Lack of Fit (+ Bootstrap with
[V Correlation [V Variance N= |1000 -}
[ F-matrix IV Series [ Right-side
[V Fitting results IV Nonlinearity [ Left-side
Cancel MNext = < Back I ml all I Help I

3aKOHYUTb
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5. Npumep BoxBod (NIST)

[1aHHblE Moaenb

1| 109 90.11 y=az(]—e_a2x)

OLeHKu

a, @ o8 /2%

AnpuopHas (banecoBckasi) tHpopmauyma

Bayesian Inform ation
Name Value Matrix Exclude

17.02.03 32



[lepeknioyaemca B Excel

= G S [ T [ (F- | 9| | | 13
. BoxBod Examp I e (NIST Data Base)
4] BoxBod Dats Parameters Search Progress
5 | X y W f a1t 213.809439 Objective value 1168.01
IL! [t a a a2 0.547237136 Completeness 1
E7 1| 109 1 90.11 '  |Objective change | <.6£-11
8 2| 149 1 142.24 ' BoxBOD Iteration 31
9 | 3| 149 1 172.41 y=al® {l-exp (-a2%x) )
10 5| 191 1 199.95 al=2
1 7| 213 1 209.17 a9=2 Date 21.01.03 18:08
12 10| 224 1 212.91 Data R2CZ:R10CS
13 Model BoxBod
14 | 250 - y Parameters R2C7
REN Bayes
16 200 4 Precision 1E-10
alds Convergence Q.00001
18 150 4 @ Error type Absolute
19 Significance 0.05
B | 197 Confidence 0.75
21 50 - Prediction Linearization
22
|23 0 4 . . X Parameters estimation
24 0 5 10 Initial Final Deviation
25| a1 | 1 243.309‘ 12.35452
26 a2 1| 0.54724| 0.10456
a7 |
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HOCTOBW H bIM

OueHka OTKNnKa 1 = F(x.d)

.D.OBepI/ITeJ'Ibele rpaHnybl m’rmax Cﬂ < }(x P) 1_
nanm&) + 8(P)\f"vICv

CpepHee 3HaveHue

oy

\ = l,‘

A1 aBepuUTenbHasn
rpaHuua r(x, )
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MMmutaumoHHoe nporHo3npoBaHue

k A s = * S =5 e R
a ~ Na,C) > .oy —> [ svevs Jag FTEX)

HenvHeuHbre: mogenu
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Mpumep pa3HbIX MEeTOAOB NMPOrHO3a
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Perncrpauna HacTpoeK NporHosa

Here vou can set Options and reqister required
Data, Model and optional Bayesian information, Use

Plus button for additional features.,

Fit Controls
Maximum number of iterations

Pause at each iteration

Convergence of fitting

~Fit Output Left-Top Cells

o x|
-

A
1E-10 5

Progress |Chwirut2!R13C8

j;;] Show

Results |Chwirut2!R16C11

Options...

Model...

i"__;l Show

Data...

Baves...
Plus...
Close

Help

HacTtponku

Sy |BH o Fod &

17.02.03
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Peructpauusa Hactpoek . Lar 1

Options Registration Wizard. Step 1 of 3

This wizard helps vou to change various categories of
Fitter options.

Calculation Precision I 1E-15 i

~Measurement
{+ Absolute error [V Format all tables
(" Relative error [V View Fitter toolbar

Cancel I Mext >| I Finish Help

[MpogonXxuTb

17.02.03 39




Pernctpauna HacTpoek nporHosa. LWar 2

- - - - /
Options Registration Wizard. Step 2 of 3 [locToBepHOCTb
This screen lets you select what results should be calculated and NnporHosa
displayed. Here you can set tests significance level & and confidence —
probability P of prediction. If you select bootstrap method of prediction MeTop -
then set number of simulations N. nuHeapusauua
Statistics Tests ~Prediction- 1 _—
[V General = P= |0.950 v | MeTtop -
ModennpoBaHue
v Deviation v OQutliers " Linearization P
[ Covariance IV Lack of Fit {* Bootstrap with IS nelelpes
v Correlation [V Variance N= [i000 _~] \
[ F-matrix IV Series [ Right-side MpaBas
[V Fitting results [V Nonlinearity [ Left-side rpaHnua
Cancel | MNext = | < Back | Finish All Help I
JleBas
rpaHuua
\
17.02.03 3aKoH4YUTb

U
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AQoeKBaTHOCTb U TOMOCKe4aCTUYHOCTb

OTN TECTbI UCNONbL3YOT BbIODOPOYHLIE AUCNEPCUU
N OHN HE MOIVYT BbITb NpoBepeHbl 6e3 pennuk!

100 l

Pennuka 1 % 3
7 !

17.02.03
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BbiOpocbl n TeCcT cepumn

OTN TECTbI NCNOMb3YIOT TOSIbKO OCTAaTKU, MO3TOMY
OHWN MOrYT BbITb NPOBEPEHBLI U BE3 PennuK

NMonoxutenb- 1.2 -
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4
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[Mpnemnemeble
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Perncrtpauns HacTpoek NpoBEPKM MTMNoTe3

Here vou can set Options and reqister required
Data, Model and optional Bayesian information, Use

Plus button for additional features.,

~Fit Controls
Maximum number of iterations

Pause at each iteration

Convergence of fitting

~Fit Output Left-Top Cells

100 M

A

1E-10 5

Progress |Chwirut2!R13C8

j;-,] Show

Results |Chwirut2!R16C11

Options...

Model...

l;l Show

Data...

Baves...
Plus...
Close

Help

HacTtponku

Sy |BH o Fod &

17.02.03
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Peructpauusa Hactpoek . Lar 1

Options Registration Wizard. Step 1 of 3

This wizard helps vou to change various categories of
Fitter options.

Calculation Precision I 1E-15 i

~Measurement
{+ Absolute error [V Format all tables
(" Relative error [V View Fitter toolbar

Cancel I Mext >| I Finish Help

[MpogonXxuTb

17.02.03 46




Pernctpauna Hactpoek runotea. Lar 2

Options Registration Wizard. Step 2 of 3

This screen lets you select what results should be calculated and
displayed. Here you can set tests significance level & and confidence

probability P of prediction. If you select bootstrap method of prediction
then set number of simulations N.

Statistics Tests - -\ Prediction

IV General a= IU-USU = P=

[V Deviation [V Outliers (" Linearization

[ Covariance [V Lack of Fit {+ Bootstrap with
v Correlation [V Variance N= |1000 _~|
[ F-matrix [V Series [ Right-side

[V Fitting results [V Monlinearity [ Left-side

Cancel | MNext = < Back Finish All | Help |

17.02.03
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8. MynbTUKONNMUHeapHOCTb
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YTO0 TaKoe MYINbTUKONJIMHEAPHOCTDb

MynbTUKONNUHEAPHOCTb — 3TO BblpoXaeHne matpuubl A

Lienesas dyHkuma O(a)

B6poc cobCTBEHHbIX
MynbTUKO

N( 41"’10031!3@ Ha

min

¢ l‘ ] ] J ' | i A
A‘\\‘\“‘<‘\ _,l‘ll" .~-"' )
Ny \‘\\\\ "1 ’l ll",' [/]
LR AR
NS
\\“ A A ‘ » e A4
\\gx\t%‘\\!" b ";J i ni Li'

9TO Mepa BbIpOXAEHNS .
MaTpuLbl A ar e
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MpUYNHbI MYyNBTUKONNNHEAPHOCTMH

“Ctporaga” MynsTUKONIIMHEAPHOCTb “HecTtporaa” mynsTMKonnnHeapHoOCTb
L , —aX D
V=a;a5x VY= c{j(] —e '’ ):::: a ;a5X
0.06 -
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[TloaroToBKa AaHHbLIX U MOAEeNU

(a+b)+c)+d+a+ (b +(c+d) k. [+107°" =1

64-x OUTHOE npeacTaBreHne Yynucna B KOMMbloTepe

1 1

Llenb coenatb matpuuy A perynsipHoi, T.e. yMeHblunTb N(A)

mE YAHO — HYXHO

— mX

My MOMOYb)

CpencTBa

LI,eHTpMpOBaHme

0 Mepenapametpusauma a — ¢p(a) x — y(x) vy — 1)



[MpumMep: 3aKoH AppeHuyca

ObbIlvyHas opma 3anmcu YnyduleHHaa doopma 3anucu

- TTpocTbIe. -
npeobpasoBaHus; -
"Harotpe 6onbwon
erreso BBIMATPHILL]

N(A4) =20 N(A) =2



BbluncneHue NMPON3BOAOHbLIX U TOHYHOCTDb

Ny A YT @D oy aydv=r (ra)

10 10+2=12 12+0=12 12+2=14 14+2=16

A A+7=R Q+N= Q+27=1N 1N4+7=19
1) YUncneHHoe BbIY PA3HOCTHbIX MPOU3BOAHbIX

2) ABTOBbIYUNCIIEHNE nnTnyecknx nponmn3BoaHbIX

f=exp (-a*t) f/da=-t*exp (-a*t)
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9. NMporHo3 cpoka cnyxo6bl NBX nsonauunn
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NMocTaHOBKa 3agaum

O6tbe KabenbHasa nsonauua ns NBX
TTpeackasatsb
3HAYEHUAKOTOPbIE
HeJlb3a UaMepmTb

AKCNEepUMEHT TepmorpaBumMmeTPUYECKNN MeToL

- 3TO 3kcTpanonaums!

OG6paboTka HenunHenHas perpeccusn + Fitter
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TI'A 3KCNepuUMeHT U fgaHHble

TI'A skcnepumMeHT TI'A oaHHble
1.00
i
4 098 -
Mnaémugpukamop 2 096 -
% 0.94 -
Q
‘?’ 092
2o
0.90 T T T T
0 10 20 30 40 50
Bpewms t, MuH
L3TO CXemMa 3KCnepumeHTa, a He rpelwHuK

|
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[lepemMeHHbIe B npumepe TTA

N3mepsiemble OueHuBaemble

OTknuk HpomwTquble
. HesmHemHas -
PakTopLI NMapameTpbl

- 3dpava Manoi

C, n HT apeHus

v CKopocCTb Harpesa E  OHeprus aKTI/IBaLI,I/Il/I|

" pasmepHOCTU!

F [eiibHasi NMoBEpPXHOCTb UYpasLia

y 6 _S_ 2R
AernbHas NnoBepxHOCTb obpasua F Vo RI—2 r@
R
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Mopoenb ucnapeHusa nnactumdpukaropa

3aKoH 1cnapeHus dy =—kC, y(0)=y,
NPPY3nsa
' 1_] C,

N3ameHeHne O6‘beM3Aer y
o HE BAXHal

T=T0+vt

PocT Temnepartypbl
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Mpumep TI'A Ha paboyem nucrte Fitter

A D E F G H | 7K L M N

1

2

sl [vlTol c [ F | ¢ y f | Left Fitter E

«| | 3[373] 0.3 24] o0.00] 1.000| 1.001] 1.001 S| %8 £

5 | 3|373| 0.3 2.4 | ‘d" s E01

ol | 3(373) 03| 24/ | B—_tc. yo)=y, b0 707 Dosorbtion Hodel

il | 31373 0.3 P00 | =g+ [1-(1-C0) /y] ;¥ (0)=y0
8 31373 0.3 )00 (k0-E/R/T)

ol | 3|373| 0.3 ..

10| | 3|373| 0.3 Yk

1| | 3|373| 0.3 ?

12| | 3(373| 0.3 ; k0=?

13| | 3(373| 0.3 00 E=?

14

15| | 01293| 0.4 2 (1 Parameters estimation

16| | 01293| 0.4 2| oo voriTv.044| |Name Initial Final Deviation
17| | 01293| 0.4| 2| 8E+06 0.821| 0.788]| |y0 1| 1.00088 0.0002
18] | 0(293| 0.4| 2| 1E+07 0.781| 0.746| |kO 10| 13.9964| 0.24016
19| | 01293| 0.4| 2| 1E+07 0.748| 0.714| |E 10000| 18052.3| 225424
20
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[MpOrHo3 cpoka cnyxobil

T— 0( F 1 }— 0 ) T':"' 2 /"1'( ; ;‘7’::: ) ;l ;'.,7:; ;l 95 i

30S1bH m
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10. BbiBOabI

3aragodHas npupoga y
= PpoA CopepKaTtenbHbIN

nogxon,

dopmanbHbIn
noaxon
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