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This article aims to promulgate the use of Microsoft Excel, one of the predominant spreadsheet applications, in the 
calculation of approximate functions by the method of spline polynomial interpolation. Cubic spline functions have 
demonstrated a remarkable suitability for the analysis of pharmacokinetic data of drugs with non-linear kinetic behavior or 
an unknown kinetic model, as well as general kinetic analysis, regardless of pharmacokinetic and compartmental models. It 
should be noted that cubic spline polynomials can be employed in determining a highly significant pharmacokinetic para-
meter - the area under curve (AUC), especially when the area measurement is not the principal intention, and the data is to be 
used for further research. Spreadsheet software is exceptionally pertinent to this kind of computation, as it delivers high 
precision and virtually instantaneous availability of the results. Moreover, this type of software possesses conspicuous flexi-
bility, characterized by a real-time graphical representation and the capability to sustain user-created functions through a 
macro-language (VBA - Visual Basic for Applications) implemented in the program itself.
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Ó îâîì ðàäó ïðèêàçàíà ¼å ìîãóžíîñò èçðà÷óíàâàœà àïðîêñèìàòèâíèõ ôóíêöè¼à ìåòîäîì èíòåðïîëàöè¼å 
ñïëà¼í (spline) ïîëèíîìèìà óç ïîìîž àïëèêàòèâíîã ïðîãðàìà Excel, êàî ãëàâíîã ïðåäñòàâíèêà êàòåãîðè¼å ïðîãðàìà 
çà óíàêðñíî èçðà÷óíàâàœå (spreadsheet). Èíà÷å, êóáíå ñïëà¼í ôóíêöè¼å ñó íàðî÷èòî ïîãîäíå çà àíàëèçó ôàðìàêîêè-
íåòè÷êèõ ïîäàòàêà ëåêîâà ñà íåëèíåàðíîì êèíåòèêîì èëè êàäà íè¼å òà÷íî ïîçíàò êèíåòè÷êè ìîäåë ëåêà, êàî è óîïø-
òå çà àíàëèçó êèíåòèêå íåâåçàíî çà îäðå�åíè ôàðìàêîêèíåòè÷êè èëè êîìïàðòìàíñêè ìîäåë. Ïîñåáíî èñòè÷åìî êî-
ðèøžåœå êóáíèõ ñïëà¼í ôóíêöè¼à ó îäðå�èâàœó âðëî âàæíîã ôàðìàêîêèíåòè÷êîã ïàðàìåòðà - ïîâðøèíå èñïîä êðè-
âå (AUC), ïîãîòîâó îíäà êàäà èçðà÷óíàâàœå ïîâðøèíå íè¼å êðà¼œè öèš, íåãî ñå èçðà÷óíàòà âðåäíîñò êîðèñòè çà 
äàšó àíàëèçó ïîäàòàêà. Ïðèìåíà spreadsheet ïðîãðàìà çà îâàêâó âðñòó èçðà÷óíàâàœà âðëî ¼å ïðèêëàäíà ¼åð ñå œîìå 
îáåçáå�ó¼ó ïðåöèçíîñò ðåøåœà è ãîòîâî òðåíóòíà áðçèíà. Ïîðåä îâîãà, îáåçáå�åíà ¼å è âåëèêà ôëåêñèáèëíîñò êî¼ó 
êàðàêòåðèøó èñòîâðåìåíè ãðàôè÷êè ïðèêàç, êàî è ìîãóžíîñò èçðàäå âëàñòèòèõ ôóíêöè¼à ïîìîžó ìàêðî ¼åçèêà 
(VBA - Visual Basic for Applications) èìïëåìåíòèðàíîã ó ñàìî¼ àïëèêàöè¼è.

Êšó÷íå ðå÷è: ôàðìàêîêèíåòè÷êà àíàëèçà; ñïëà¼í (spline) èíòåðïîëàöèîíè ïîëèíîìè; ïîâðøèíà èñïîä êðèâå - 
ÏÈÊ; Excel; VBA (Visual Basic for Applications)

Ôàðìàêîêèíåòèêà ¼å ãðàíà ôàðìàêîëîãè¼å êî¼à 
ñå áàâè êâàíòèòàòèâíèì ïðèêàçîì îáðàäå ëåêîâà ó îðãà-
íèçìó. Çà óíàïðå�åœå ñèãóðíîñòè è äåëîòâîðíîñòè ôàð-
ìàêîòåðàïè¼å, ïîçíàâàœå ôàðìàêîêèíåòñêèõ ñâî¼ñòàâà 
ëåêîâà, ò¼. çíà÷åœà èçðà÷óíàòèõ ôàðìàêîêèíåòñêèõ ïà-
ðàìåòàðà, ¼å îä ïðåñóäíå âàæíîñòè.

Ãëàâíè ôàðìàêîêèíåòñêè ïàðàìåòàð ¼å êîíöåí-
òðàöè¼à ëåêà, ñ îáçèðîì íà òî äà ñå ïîìîžó œå èçðà÷óíà-
âà¼ó îñòàëè ïàðàìåòðè ó ôàðìàêîêèíåòèöè.

Çà îäðå�èâàœå ïàðàìåòðà êàî øòî ¼å ïîâðøèíà 
èñïîä êðèâå, êîíöåíòðàöè¼à ëåêà èìà êšó÷íó óëîãó. Êîí-
öåíòðàöè¼å ëåêà èçìåðåíå òîêîì íåêîã âðåìåíñêîã èí-
òåðâàëà òîêîì äîçèðàœà èëè ïîñëå œåãà òðåáà ïîâåçàòè 
êîðèøžåœåì íåêå àïðîêñèìàòèâíå ôóíêöè¼å êî¼à ñå ìî-
æå îäðåäèòè êëàñè÷íèì òðàïåçîèäàëíèì ìåòîäîì ëèíå-
àðíå èíòåðïîëàöè¼å, èëè áèòè ó ôîðìè ñïëà¼í èëè íåêîã 
äðóãîã èíòåðïîëàöèîíîã ïîëèíîìà, òàêî äà ñå ïîâðøè-
íà èñïîä êðèâå ìîæå îäðåäèòè ïîìîžó èíòåãðàöè¼å. (1)
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Ïðèìåíà äèãèòàëíèõ ðà÷óíàðà ¼å ñêîðî ïîòèñ-
íóëà òðàïåçîèäàëíè ìåòîä, òàêî äà ñå äàíàñ óîáè÷à¼åíî 
óïîòðåášàâà¼ó ñëîæåíè¼å òåõíèêå èíòåðïîëàöè¼å, íà¼-
÷åøžå ñïëà¼í. Ðàçëîã çà òî ¼å âåžà ïðåöèçíîñò ó îäíîñó 
íà äðóãå ìåòîäå. Íà òî óêàçó¼ó ðàäîâè Yeh i Kwan (1978), 
Ïîïîâèž £. è Ïîïîâèž Â. (1985.á., 1993.), Ïîïîâèž £. 
(1985.å, 1997., 1998.ä,å), ÷è¼è ñó àóòîðè ïðîó÷àâàëè òà÷-
íîñò îäðå�èâàœà ïîâðøèíà èñïîä êðèâà êóáíèõ ñïëà¼í 
ôóíêöè¼à êî¼èìà ñó èíòåðïîëèðàíè êîìï¼óòåðñêè ñèìó-
ëèðàíè ôàðìàêîêèíåòè÷êè ïîäàöè. Îíè ñó òàêî�å óïî-
ðå�èâàëè ñïëà¼í ìåòîä ñà äðóãèì íà¼÷åøžå ïðèìåœèâà-
íèì ìåòîäèìà ïðèáëèæíîã îäðå�èâàœà ïîâðøèíà - òðà-
ïåçîèäàëíîì èíòåðïîëàöè¼îì è èíòåðïîëàöè¼îì ïîìî-
žó Ëàãðàíæîâîã (Lagrange) èíòåðïîëàöèîíîã ïîëèíî-
ìà. Îâî èñïèòèâàœå ¼å ïîêàçàëî äà ¼å îäðå�èâàœå ïîâð-
øèíå ïîìîžó ñïëà¼í ôóíêöè¼å íà¼ïðåöèçíè¼å.(2-9)

Èíà÷å, êóáíå ñïëà¼í ôóíêöè¼å ñó íàðî÷èòî ïî-
ãîäíå çà àíàëèçó ôàðìàêîêèíåòè÷êèõ ïîäàòàêà ëåêîâà 
ñà íåëèíåàðíîì êèíåòèêîì èëè êàäà íè¼å òà÷íî ïîçíàò 
êèíåòè÷êè ìîäåë ëåêà, êàî è óîïøòå çà àíàëèçó êèíåòè-
êå íåâåçàíî çà îäðå�åíè ôàðìàêîêèíåòè÷êè èëè êîì-
ïàðòìàíñêè ìîäåë.(1)

Ïðèìåíà ñïëà¼í ôóíêöè¼à ¼å âåîìà çíà÷à¼íà 
êàäà ñå äîáè¼åíè ïîëèíîìè êîðèñòå çà äàšó àíàëèçó 
(íïð. áèîåêâèâàëåöè¼à ëåêîâà), ¼åð ãàðàíòó¼å íà¼âåžó òà÷-
íîñò ïîñòóïàêà ñà ôàðìàêîêèíåòñêèì ïîäàöèìà (Ïîïî-
âèž £. è Ïîïîâèž Â., 1985.á, 1993., Ïîïîâèž £. 1985.å, 
1997., 1998.ä)).(3-8)

Ñàì ïîñòóïàê îäðå�èâàœà ñïëà¼í ôóíêöè¼à íè-
¼å íèìàëî ëàê. Îâî ïîãîòîâó âàæè çà ñòðó÷œàêå ó îá-
ëàñòè ìåäèöèíå êî¼èìà, æàðãîíñêè ðå÷åíî, "ìàòåìàòèêà 
íå ëåæè". Ìàëè ¼å áðî¼ ëåêàðà êî¼è ñâî¼èì ïðèìåðîì 
ïîáè¼à¼ó ïðåòõîäíî íàïèñàíó ðå÷åíèöó.

×èòàâ ïîñòóïàê èçðà÷óíàâàœà ñïëà¼í ôóíêöè¼à 
òðåžåã ñòåïåíà ïóáëèêîâàí ¼å ó êœèçè "Ìàòåìàòè÷êè 
ïðèíöèïè ó ôàðìàêîêèíåòèöè, êîìïàðòìàíñêî¼ àíàëèçè 
è áèîôàðìàöè¼è II äåî" (Ìåäèöèíñêè ôàêóëòåò, Íîâè 
Ñàä - Ïîïîâèž £. (2004)).(1)

Ïîïóëàðíîñò spreadsheet ïðîãðàìà (Excel, Lo-
tus 1-2-3, Quattro-Pro, VisiCalc è äð.) çàñíîâàíà ¼å íà âåî-
ìà ïðèõâàòšèâîì êîíöåïòó íà êîì ñó çàñíîâàíè. Îâà 
êëàñà ïðîãðàìà ïðåäñòàâšà ñïî¼ ñòðîãå ñòðóêòóðå (ñà àñ-
ïåêòà ïðîãðàìåðà) è âåëèêå ñëîáîäå èçðàæàâàœà (ñà 
ñòàíîâèøòà êîðèñíèêà). Îä ïîìåíóòèõ ïðîãðàìà, çáîã 
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Ãðàôèêîí

=(E3/4*(B4^4-B3^4))+(F3/3*(B4^3-B3^3))+
(G3/2*(B4^2-B3^2))+(H3*(B4-B3))

AUC ïðâîã ñåãìåíòà

=SUM(I3:I12)

Çáèð ñâèõ ïîâðøèíà
ñåãìåíàòà (AUC)

Êîåôèöè¼åíòè (D, C, B, A) Ctrl+Shift+Enter

{=CERCHACOEF($B$3:$C$13,"fn",0,0)}
=CERCHAREA($B$3:$C$13,"fn",0,0,B3,B4)

=CERCHAREA($B$3:$C$13,"fn",0,0,B3,B13)

Åêñïåðèìåíò-
àëíè ïîäàöè

(âðåìå è
êîíöåíòðàöè¼à)

3 2Èíòåðïîëàöè¼à ñïëà¼í C(t=0.2)=Dt +Ct +Bt+A

=(E$3$*B19^3)+(F$3$*B19^2)+(G$3$*B19)+H3

×âîðíå
òà÷êå

=CERCHA(B19,$B$3:$C$13,"fn",0,0)

=CERCHALON($B$3:$C$13,"fn",0,0,0,12)

Äóæèíà ñïëàí ëèíè¼å

0

Ñëèêà 1. Ôóíêöè¼å è ôîðìóëå ó Microsoft Excel-ó êîðèøžåíå çà èçðà÷óíàâàœå ïîâðøèíå èñïîä êðèâå (AUC) 



ôóíêöèîíàëíîñòè êî¼îì ñå îäëèêó¼å, Excel äàíàñ çàóçè-
ìà âîäåžå ìåñòî ïî áðî¼ó êîðèñíèêà; ðàäè ñå î ïðîãðàìó 
êî¼è ¼å òàêîðåžè ñàñòàâíè äåî ñâàêîã äèãèòàëíîã ðà÷ó-
íàðà êî¼è êîðèñòè Windows îïåðàòèâíè ñèñòåì. Èíà÷å, 
Microsoft Excel ¼å äåî ïðîãðàìñêîã ïàêåòà Microsoft Of-
fice, êî¼è ïîðåä îñòàëîã íàëàçè ïðèìåíó è ó íàó÷íî èñ-
òðàæèâà÷êîì ðàäó. Ïðâà âåðçè¼à îâîã ïðîãðàìà íàïðàâ-
šåíà ¼å 1988. ãîäèíå, à òàäà ¼å ôóíêöèîíèñàëà êàî ñà-
ìîñòàëíè ïðîãðàì. Äî äàíàñ ñó ðàçâè¼åíå ìíîãå âåðçè¼å 
MS Excel-a. Ðàçëèêà èçìå�ó âåðçè¼à 2007 è 2003 ¼åäíà ¼å 
îä íà¼âåžèõ ðàçëèêà èçìå�ó äâå ñóñåäíå âåðçè¼å ó èñòî-
ðè¼è îâîã ïðîãðàìà. Êîðèñíè÷êè èíòåðôå¼ñ ¼å ïîòïóíî 
ðàçëè÷èò, à óâåäåíå ñó è áðî¼íå íîâå ìîãóžíîñòè.

Ïðèìåíà spreadsheet ïðîãðàìà çà îâàêâó âðñòó 
èçðà÷óíàâàœà âðëî ¼å ïðèêëàäíà ¼åð ñå œîìå îáåçáå�ó¼ó 
ïðåöèçíîñò ðåøåœà è ãîòîâî òðåíóòíà áðçèíà. Ïîðåä 
îâîãà, îáåçáå�åíà ¼å è âåëèêà ôëåêñèáèëíîñò êî¼ó êàðàê-
òåðèøó èñòîâðåìåíè ãðàôè÷êè ïðèêàç, êàî è ìîãóžíîñò 
èçðàäå âëàñòèòèõ ôóíêöè¼à ïîìîžó ìàêðî ¼åçèêà (VBA - 
Visual Basic for Applications) èìïëåìåíòèðàíîã ó ñàìî¼ 
àïëèêàöè¼è.

Öèš îâîã ðàäà ¼å äà ïðèêàæå ìîãóžíîñò èçðà-
÷óíàâàœà àïðîêñèìàòèâíèõ ôóíêöè¼à ìåòîäîì èíòåð-
ïîëàöè¼å ñïëà¼í ïîëèíîìèìà óç ïîìîž àïëèêàòèâíîã 
ïðîãðàìà Excel, êàî ãëàâíîã ïðåäñòàâíèêà êàòåãîðè¼å 
ïðîãðàìà çà óíàêðñíî èçðà÷óíàâàœå (spreadsheet).

Çà èçðà÷óíàâàœå âðåäíîñòè èíòåðïîëàöèîíå 
ôóíêöè¼å è ñëåäñòâåíî îäðå�èâàœå ïîâðøèíà èñïîä 
êðèâå (AUC) óïîòðåášåíå ñó ôóíêöè¼å íàïèñàíå ó ìà-
êðî ¼åçèêó VBA ÷è¼è ¼å àóòîð £.I. Martinez Garcia (http:// 
personales.gestion.unican.es/martinji/Interpolation.htm).(10)

Íàêîí ïðåóçèìàœà è èíñòàëàöè¼å ïðèëîæåíèõ 
ôà¼ëîâà ó îäãîâàðà¼óžåì ôîëäåðó, òðåáà îòâîðèòè ôà¼ë: 
"interpolation.xla". Çà åäèòîâàœå VBA êîäà ïðèòèñíóòè 
òàñòåðå Alt+F11, à çàòèì îòâîðèòè ìîäóëå: "Inicial, Mod-
Functions, ResEcua".

Ó ¼åäíîì îä ðàäíèõ ëèñòîâà Excela (worksheet) 
ó êîëîíàìà B è C îä 3. äî 13. ïîšà óáàöèòè âðåäíîñòè çà 
âðåìå è êîíöåíòðàöè¼ó ëåêà. (ñëèêà 1).

Äåôèíèñàíà ôóíêöè¼à "CERCHA" âðàžà âðåä-
íîñò èçðà÷óíàòå ñïëà¼í èëè òðàïåçîèäàëíå ôóíêöè¼å, 
äîê ôóíêöè¼à "CERCHAREA" âðàžà âðåäíîñò èçðà÷óíàòå 
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Function As Optional
As String Optional As Double Optional As Double
Optional As Double Optional As Double As Variant

Dim As Double As Double As Double
As Double As Double

Dim As Double As Double
On Error Resume Next
Dim As Integer As Integer As Integer
Dim As Integer As Integer

Dim As Integer

As Boolean
False

ReDim

If Or Then

Exit Function
End If
Dim As String As String
If Then

Else

Exit Function
End If
If False Or False Then

Exit Function
End If
If Then
If Then
If False Or False Then

Exit Function
End If
If Then

Exit Function
End If
For To

If Then

 cercharea(Opseg_xy  Range,  tipinterpol 
 ,  v1  ,  v2  , 

 X1  ,  X2  )  

 h()  , odnosXY()  , b()  , 
c()  , w()  

 NizKoefDCBA()  , KoPomVr()  
   
 i  , j  , k  
 brRedova  , brKolona  

brRedova = Opseg_xy.Rows.Count
brKolona = Opseg_xy.Columns.Count

 brPolinoma  
brPolinoma = brRedova – 1
Dim key  
key = 

 h(brRedova), odnosXY(brRedova), _
NizKoefDCBA(brRedova, 4), KoPomVr(brRedova, 4), _
b(brRedova, 1), c(brRedova), w(brRedova + 2) 

 brRedova < 2  brKolona <> 2 
    cercharea = 
     

 
slovo1  , slovo2  

 Len(tipinterpol) < 3 
    tipinterpol = UCase(tipinterpol)
    slovo1 = Mid(tipinterpol, 1, 1)
    slovo2 = Mid(tipinterpol, 2, 1)

    cercharea = 
     

 
 IsNumeric(v1) =   IsNumeric(v2) =  

    cercharea = 
     

 
 X1 =   X1 = Opseg_xy(1, 1)
 X2 =   X2 = Opseg_xy(brRedova, 1)
 IsNumeric(X1) =   IsNumeric(X2) =  

    cercharea = 
     

 
 X1 >= X2 

    cercharea = 
     

 
 i = 1  brPolinoma

    h(I) = Opseg_xy(i + 1, 1) - Opseg_xy(i, 1)
     h(I) <= 0 
       cercharea = 

'Redimenzionisanje izgubljenih nizova

"? Opseg_xy"

"pogr. vredn. argumenta”

"pogr. vredn. v1;v2"

""
""

"pogr. vredn. X1;X2"

"greska: X2 >= X1”

"? Opseg_xy"

        
     

sol(Opseg_xy, slovo1, slovo2, brRedova, brPolinoma, h, 
odnosXY, NizKoefDCBA, v1, v2, b, c, key)
j = 1

  Opseg_xy(j, 1) <= X1  j < brRedova
    j = j + 1

 j > 1  j = j - 1
    k = 1

  Opseg_xy(k, 1) < X2  k < brRedova
    k = k + 1

brojac  
 k > 1  k = k - 1

    w(1) = X1
    brojac = 1

 j <> k 
 i = j  k - 1

    brojac = brojac + 1
    w(brojac) = Opseg_xy(i + 1, 1)

 
w(brojac + 1) = X2

 i = 1  brRedova
KoPomVr(i, 1) = NizKoefDCBA(i, 1)
KoPomVr(i, 2) = -3 * NizKoefDCBA(i, 1) * _
    Opseg_xy(i, 1) + NizKoefDCBA(i, 2)
KoPomVr(i, 3) = 3 * NizKoefDCBA(i, 1) * _
    Opseg_xy(i, 1) ^ 2 - 2 * NizKoefDCBA(i, 2) * _
    Opseg_xy(i, 1) + NizKoefDCBA(i, 3)
KoPomVr(i, 4) = -NizKoefDCBA(i, 1) * _
    Opseg_xy(i, 1) ^ 3 + NizKoefDCBA(i, 2) * _
    Opseg_xy(i, 1) ^ 2 - NizKoefDCBA(i, 3) * _
    Opseg_xy(i, 1) + NizKoefDCBA(i, 4)

 uk_povrs  , segm_povrsina  
uk_povrs = 0
brojac = 1

 i = j  k
segm_povrs = _
KoPomVr(i, 1)/4*(w(brojac + 1)^4 - w(brojac)^4)+ _
KoPomVr(i, 2)/3*(w(brojac + 1)^3 - w(brojac)^3)+ _
KoPomVr(i, 3)/2*(w(brojac + 1)^2 - w(brojac)^2)+ _
KoPomVr(i, 4)*(w(brojac + 1) - w(brojac))
uk_povrs = uk_povrs + segm_povrs
brojac = brojac + 1

cercharea = uk_povrs
 

Exit Function
End If

Next

Do While And

Loop
If Then

Do While And

Loop
Dim As Integer
If Then

If Then
For To

Next
End If

For To

Next
Dim As Double As Double

For To

Next

End Function

Ñëèêà 2. Ôóíêöè¼à çà èçðà÷óíàâàœå ïîâðøèíå èñïîä êðèâå "=CERCHAREA" íàïèñàíà ó ìàêðî ¼åçèêó (VBA - Visual Basic for 
Applications); (ìîäèôèêîâàíî ïðåìà: £.I. Martinez Garcia (http:// personales.gestion.unican.es/martinji/Interpolation.htm).(10)
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ïîâðøèíå èñïîä êðèâå. Íàâåäåíå ôóíêöè¼å ñàäðæå îáà-
âåçíå è èçáîðíå (îïöèîíå) àðãóìåíòå. Çà ôóíêöè¼ó 
"CERCHA" îáàâåçíè àðãóìåíòè ñó "x" è "Opseg_xy", òàêî 
äà èìàìî "=CERCHA(x,Opseg_xy)" ò¼. "=CERCHA(B19, B$3$: 

B$13$)". Àêî ñå ó ïðåòõîäíî¼ ôîðìóëè äîäà îïöèîíè àð-
ãóìåíò "fn" "=CERCHA(B19,B$3$:B$13$,"fn")", çà çàäàòó âðå-
äíîñò "x" ôóíêöè¼à žå âðàòèòè âðåäíîñò èçðà÷óíàòå 
ñïëà¼í ôóíêöè¼å (natural spline) (ñëèêà 1), äîê žå îïöè-
îíè àðãóìåíò "pg" âðàòèòè èçðà÷óíàòó âðåäíîñò òðà-
ïåçîèäàëíå ôóíêöè¼å.

Çà îäðå�èâàœå ïîâðøèíå èñïîä êðèâå êîðèñòè 
ñå ôóíêöè¼à "=CERCHAREA(B$3$:B$13$,"fn")" óêîëèêî ñå 
æåëè èçðà÷óíàòè ïîâðøèíà ñïëà¼í ìåòîäîì, èëè ôóíê-
öè¼à "=CERCHAREA(B$3$:B$13$,"pg")" àêî ñå èçðà÷óíàâà 
òðàïåçîèäàëíîì ìåòîäîì.

Àêî ¼å íåîïõîäíî èçðà÷óíàòè ïîâðøèíó èñïîä 
êðèâå çà çàäàòå åêñïåðèìåíòàëíå âðåäíîñòè êîíöåíòðà-
öè¼à ó ôóíêöè¼è âðåìåíà, íïð. çà âðåìåíñêè èíòåðâàë îä 
2.5 äî 9.5h, ó ïðèëîæåíî¼ ôóíêöè¼è òðåáà äîïèñàòè 
àðãóìåíòå âðåìåíñêîã èíòåðâàëà. (ãðàôèêîí 1 è 2), èëè 

ñå ïàê ìîæå èçðà÷óíàòè ïîâðøèíà èñïîä êðèâå çà ñâàêè 
ñåãìåíò êî¼è äåôèíèøó äâå ñóñåäíå ÷âîðíå òà÷êå, òå ñå 
íà êðà¼ó ñå èçâðøè ñóìèðàœå ïîâðøèíà ñâèõ ñåãìåíàòà.  

Øòî ñå òè÷å îäðå�èâàœà êîåôèöè¼åíàòà (D, C, 
B, A), ïîñòóïàê óíîñà ôîðìóëà ¼å âðëî ñïåöèôè÷àí. Ó 
ïîšó Å3 íàïèñàòè ñëåäåžó ôîðìóëó "=CERCHACOEF

($B$3:$C$13,"fn",0,0)", íàêîí ïðèòèñêà íà òàñòåð "Enter" 
äîáè¼à ñå íåêà âðåäíîñò (ó íàøåì ñëó÷à¼ó "-351.69"). 
Ëåâèì òàñòåðîì ìèøà ñåëåêòîâàòè áëîê E3:H12, ïîçè-
öèîíèðàòè êóðçîð ó ïîšó çà óíîñ ôîðìóëà (formula bar), 
çàòèì àêòèâèðàòè òàñòåðå “Ctrl + Shift + Enter”. Èçðà-
÷óíàòè êîåôèöè¼åíòè (D, C, B, A) äåôèíèøó ñïëà¼í 

3 2ôóíêöè¼ó (C(t)=D?t +C?t +B?t +A), îäíîñíî èíòåãðàë i i i
4ïîâðøèíå èñïîä êðèâå çà èíòåðâàë [t -t ]: =D/4?t -i-1 i i-1

4 3 3 2 2t +C/3?t -t +B/2?t -t +A, ò¼. ôîðìóëà ó Excelu çà ïðâè i i-1 i i-1 i

ñåãìåíò ãëàñè "=(E3/4*(B4^4-B3^4))+(F3/3*(B4^3-B3^3))+(G3/2* 

(B4^2-B3^2))+(H3*(B4-B3))".

ÇÀÊŠÓ×ÀÊ
Microsoft Excel êàî àïëèêàòèâíè ïðîãðàì ¼å äåî 

ñêîðî ñâàêîã ïåðñîíàëíîã ðà÷óíàðà ñà Windows îïåðà-
òèâíèì ñèñòåìîì, è ïîðåä îñòàëîã íàëàçè ïðèìåíó è ó 
íàó÷íî èñòðàæèâà÷êîì ðàäó.

Ïðèìåíà spreadsheet ïðîãðàìà çà îâàêâó âðñòó 
èçðà÷óíàâàœà âðëî ¼å ïðèêëàäíà ¼åð ñå œîìå îáåçáå�ó¼ó 
ïðåöèçíîñò ðåøåœà è ãîòîâî òðåíóòíà áðçèíà.
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Ãðàôèêîí 1. Àïðîêñèìàòèâíà ôóíêöè¼à ôèòîâàíà êëàñè÷íîì 
òðàïåçîèäàëíîì ìåòîäîì ëèíåàðíå èíòåðïîëàöè¼å; 

ïîâðøèíà èñïîä ãðàôèêà èçðà÷óíàòà 
êàî çáèð ïîâðøèíà òðàïåçà.
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AUC(0-12)=903.900 ng/ml h?

AUC(2.5-9.5)=556.6375 ng/ml h?
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Ãðàôèêîí 2. Êðèâà ôèòîâàíà ïðåìà åêñïåðèìåíòàëíèì 
ïîäàöèìà êîíöåíòðàöè¼à ìåòîäîì ñïëà¼í èíòåðïîëàöèîíèõ 

ïîëèíîìà (natural spline); ïîâðøèíà èñïîä êðèâå
èçðà÷óíàòà èíòåãðàöè¼îì.
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AUC(0-12)=901.475 ng/ml h?

AUC(2.5-9.5)=561.705 ng/ml h?
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