
Tema:
Metoda konturnih struja
Nastavni sat predmeta Osnove elektrotehnike, listopad 2017.

Metoda konturnih struja
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I. Kirchhoffov za čvorove I .. IV:

I) −I1 − I3 + I6 = 0

II) I1 − I2 + I4 = 0

III) I2 + I3 − I5 = 0

IV ) −I4 + I5 − I6 = 0

II. Kirchhoffov za petlje (konture) A, B i C:

A) U1 − I1R1 + I4R4 − U4 − I6R6 = 0

B) −U2 − I2R2 − I5R5 + U4 − I4R4 = 0

C) I6R6 + I5R5 + I3R3 + U3 = 0

Iz mreže vidimo golim okom:

I1 = IA

I2 = IB

I3 = −IC

Iz I. K.Z.:

IV ) I4 = I2 − I1 =

= IB − IA

III) I5 = I2 + I3 =

= IB − IC

I) I6 = I1 + I3 =

= IA − IC

A) U1 − IAR1 + (IB − IA)R4 − U4 − (IA − IC)R6 = 0

B) −U2 − IBR2 − (IB − IC)R5 + U4 − (IB − IA)R4 = 0

C) (IA − IC)R6 + (IB − IC)R5 − ICR3 + U3 = 0
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Kont Predmet: Osnove elektrotehnike listopad 2017.

A) U1 − IAR1 + IBR4 − IAR4 − U4 − IAR6 + ICR6 = 0

B) −U2 − IBR2 − IBR5 + ICR5 + U4 − IBR4 + IAR4 = 0

C) IAR6 − ICR6 + IBR5 − ICR5 − ICR3 + U3 = 0

A) U1 − U4 − IAR1 − IAR4 − IAR6 + IBR4 + ICR6 = 0

B) −U2 + U4 + IAR4 − IBR2 − IBR4 − IBR5 + ICR5 = 0

C) U3IAR6 + IBR5 − ICR3 − ICR5 − ICR6 = 0

A) U1 − U4 = IA(R1 +R4 +R6) −IBR4 −ICR6

B) −U2 + U4 = −IAR4 +IB(R2 +R4 +R5) −ICR5

C) U3 = −IAR6 −IBR5 +IC(R3 +R5 +R6)

A) IA(R1 +R4 +R6) −IBR4 −ICR6 = U1 − U4

B) −IAR4 +IB(R2 +R4 +R5) −ICR5 = U4 − U2

C) −IAR6 −IBR5 +IC(R3 +R5 +R6) = U3

A) IA( R1 +R4 +R6

RA

) −IBR4 −ICR6 = U1 − U4

B) −IAR4 +IB( R2 +R4 +R5

RB

) −ICR5 = U4 − U2

C) −IAR6 −IBR5 +IC( R3 +R5 +R6

RC

) = U3

A) IARA +IBRAB +ICRAC = UA

B) IARBA +IBRB +ICRBC = UB

C) IARCA +IBRCB +ICRC = UC

RA = R1 +R4 +R6 ←→ suma svih otpora konture A

RB = R2 +R4 +R5 ←→ suma svih otpora konture B

RC = R3 +R5 +R6 ←→ suma svih otpora konture C

RAB = RBA = −R4 ←→ neg. suma svih otpora zajedničkih konturama A i B
RAC = RCA = −R6 ←→ neg. suma svih otpora zajedničkih konturama A i C
RBC = RCB = −R5 ←→ neg. suma svih otpora zajedničkih konturama B i C

Predznaci:
RA, RB i RC …uvijek su pozitivni.
Rxy …predznak je negativan kad kroz taj otpornik konturne struje Ix i Iy teku u razli-

čitim smjerovima.
naponski izvori …plus kad se smjer poklapa sa smjerom konturne struje.

Metoda konturnih struja 2.





Konturne-body.tex

\def\kratkoIme{Kont}
\lecture[\kratkoIme]{Metoda konturnih struja}

\subtitle{}


% \author[Author, Another] % (optional, use only with lots of authors)
% {F.~Author\inst{1} \and S.~Another\inst{2}}
%\author% (optional, use only with lots of authors)
%{}
% - Use the \inst{?} command only if the authors have different
%   affiliation.

%\institute[Universities of Somewhere and Elsewhere] % (optional, but mostly needed)
%{
%  \inst{1}%
%  Department of Computer Science\\
%  University of Somewhere
%  \and
%  \inst{2}%
%  Department of Theoretical Philosophy\\
%  University of Elsewhere}
% - Use the \inst command only if there are several affiliations.
% - Keep it simple, no one is interested in your street address.

%\date[Short Occasion] % (optional)
%{Date / Occasion}
\newcommand{\kadKR}{X./17.}
\newcommand{\kad}{listopad 2017.}
\date[\kadKR]{\kad} % short form is obviously optional

% \subject{Talks}
% This is only inserted into the PDF information catalog. Can be left
% out. 



% If you have a file called "university-logo-filename.xxx", where xxx
% is a graphic format that can be processed by latex or pdflatex,
% resp., then you can add a logo as follows:


% \author[\protect\parbox{1.6cm}{\pgfuseimage{skola-logo}}]{}

% Delete this, if you do not want the table of contents to pop up at
% the beginning of each subsection:
%\AtBeginSubsection[]
%{
%  \begin{frame}<beamer>{Teme}
%    \tableofcontents[currentsection,currentsubsection]
%  \end{frame}
%}


% If you wish to uncover everything in a step-wise fashion, uncomment
% the following command: 

%\beamerdefaultoverlayspecification{<+->}


\usetikzlibrary{calc,decorations.pathmorphing,patterns}
%\usepackage{pgfmath}

\pgfdeclaredecoration{penciline}{initial}{
    % usage:   \begin{tikzpicture}[decoration=penciline, decorate]
    \state{initial}[width=+\pgfdecoratedinputsegmentremainingdistance,
    auto corner on length=1mm,]{
        \pgfpathcurveto%
        {% From
            \pgfqpoint{\pgfdecoratedinputsegmentremainingdistance}
                      {\pgfdecorationsegmentamplitude}
        }
        {%  Control 1
        \pgfmathrand
        \pgfpointadd{\pgfqpoint{\pgfdecoratedinputsegmentremainingdistance}{0pt}}
                    {\pgfqpoint{-\pgfdecorationsegmentaspect
                     \pgfdecoratedinputsegmentremainingdistance}%
                               {\pgfmathresult\pgfdecorationsegmentamplitude}
                    }
        }
        {%TO 
        \pgfpointadd{\pgfpointdecoratedinputsegmentlast}{\pgfpoint{1pt}{1pt}}
        }
    }
    \state{final}{}
}

\mode<article>{\setlength{\parindent}{0pt}}

%\beamerdefaultoverlayspecification{<+->}
%   ---------- da korisimo i beamera, ovo sto slijedi do --------
%   ---------- begin documenta bi bilo izmedju begin     --------
%   ---------- documenta i prvog slajda.                 --------
% \mode*
% 
% 
% \begin{frame}
%   %\titlepage
%   \maketitle\mode<presentation>{\rule{0mm}{8mm}\par\tableofcontents}
% \end{frame}
% 
%   \tableofcontents
% 
% 
% 
% % \begin{frame}[pausesections]
% %   \frametitle<presentation>{Pregled sata}
% %   \tableofcontents
% % \end{frame}
% \mode<presentation>{
%   \AtBeginSection[] % Do nothing for \section*
%   {
%   \begin{frame}<beamer>
%     \frametitle{Pregled sata}
%     \tableofcontents[currentsection]
%   \end{frame}
%   }
% }

\begin{document}


  %\mode*


\mode
<article>


  \maketitle

%\begin{frame}{Outline}
%  \tableofcontents
%  % You might wish to add the option [pausesections]
%\end{frame}

% \begin{frame}[pausesections]\frametitle<presentation>{Pregled sata}
%   \tableofcontents
% \end{frame}


% Since this a solution template for a generic talk, very little can
% be said about how it should be structured. However, the talk length
% of between 15min and 45min and the theme suggest that you stick to
% the following rules:  

% - Exactly two or three sections (other than the summary).
% - At *most* three subsections per section.
% - Talk about 30s to 2min per frame. So there should be between about
%   15 and 30 frames, all told.

%



\mode<article>

\paragraph*{Metoda konturnih struja}\ \par

\begin{minipage}[c]{.80\textwidth}
  \begin{tikzpicture}%[decoration=penciline, decorate]
    (0,0) \node {%
      \ctikzset {bipoles/length=.7cm}
      \begin{circuitikz}\draw%[decorate]
        (0,0) to [short]                  (4,0)   
              to [R, l=$R_2$,i^<=$I_2$] (6.5,0)
              to [battery1,l=$U_2$]       (8,0)
              --                          (8,3) ;
  \draw (4,0) to [R,l=$R_5$,i=$I_5$, *-*] (4,3)
              to [R,l=$R_6$,i=$I_6$, *-*] (4,6) ;
  \draw (0,0) to [battery1,l=$U_3$]     (0,2.5)
              to [R,l=$R_3$,i^<=$I_3$]    (0,6)
              --                          (4,6)   
              to [R, l=$R_1$,i=$I_1$]   (6.5,6)
              to [battery1,l=$U_1$]       (8,6)
              --                          (8,3) ;
  \draw (4,3) to [R, l=$R_4$,i=$I_4$]   (6.5,3)
              to [battery1,l=$U_4$,-*]    (8,3) ;
                \path (4,0) node[anchor=north] {\color{red}III} ;
                \path (4,3) node[anchor=east]  {\color{red}IV }  ;
                \path (4,6) node[anchor=south] {\color{red}I  } ;
                \path (8,3) node[anchor=west]  {\color{red}II }  ;            
      {     
      \draw[red,arrows=latex-] (2.4,2.5) arc (-45:225:1.0) ;
      \draw[red,arrows=latex-] (6.8,1.0) arc (-45:225:1.0) ;
      \draw[red,arrows=latex-] (6.8,4.0) arc (-45:225:1.0) ;
      }
      \path (1.7,3.3) node {\color{red}$C$}
            (6.0,1.8) node {\color{red}$B$}
            (6.0,4.8) node {\color{red}$A$};
      \end{circuitikz}
    } ;
  \end{tikzpicture}
\end{minipage}
\hfill
  % 0 1 2 3 4 5 6 7 8 9
  % L j n t r p b m s d

\begin{minipage}[t]{.4\textwidth}
I. Kirchhoffov za čvorove I .. IV:
\begin{eqnarray*}
  \textcolor{red}{I)  } &  -I_1 - I_3 + I_6 & = 0\\
  \textcolor{red}{II) } &   I_1 - I_2 + I_4 & = 0\\
  \textcolor{red}{III)} &   I_2 + I_3 - I_5 & = 0\\
  \textcolor{red}{IV) } &  -I_4 + I_5 - I_6 & = 0
\end{eqnarray*}
\end{minipage}\hfill
\begin{minipage}[t]{.55\textwidth}
II. Kirchhoffov za petlje (konture) A, B i C:
\begin{eqnarray*}
  \textcolor{red}{A)}   &   U_1 - I_1R_1 + I_4R_4 - U_4 - I_6R_6 & = 0\\
  \textcolor{red}{B)}   &  -U_2 - I_2R_2 - I_5R_5 + U_4 - I_4R_4 & = 0\\
  \textcolor{red}{C)}   &         I_6R_6 + I_5R_5 + I_3R_3 + U_3 & = 0
\end{eqnarray*}              
\end{minipage}\par

\vspace{2ex}\begin{minipage}[t]{.4\textwidth}
Iz mreže vidimo golim okom:
\begin{eqnarray*}
  I_1 & = & I_A\\
  I_2 & = & I_B\\
  I_3 & = &-I_C
\end{eqnarray*}
\end{minipage}\hfill
\begin{minipage}[t]{.55\textwidth}
  \hspace*{4em}Iz I. K.Z.:
\begin{eqnarray*}
  \textcolor{red}{IV) }\quad  I_4 & = & I_2 - I_1 =\\
                                  & = & I_B - I_A\\
  \textcolor{red}{III)}\quad  I_5 & = & I_2 + I_3 =\\
                                  & = & I_B - I_C\\
  \textcolor{red}{I)  }\quad  I_6 & = & I_1 + I_3 =\\
                                  & = & I_A - I_C
\end{eqnarray*}
\end{minipage}
\begin{eqnarray*}
  \textcolor{red}{A)}   &   U_1 - I_AR_1 + (I_B - I_A)R_4 - U_4 - (I_A - I_C)R_6 & = 0\\
  \textcolor{red}{B)}   &  -U_2 - I_BR_2 - (I_B - I_C)R_5 + U_4 - (I_B - I_A)R_4 & = 0\\
  \textcolor{red}{C)}   &         (I_A - I_C)R_6 + (I_B - I_C)R_5 - I_CR_3 + U_3 & = 0
\end{eqnarray*}              
\begin{eqnarray*}
  \textcolor{red}{A)}   &   U_1 - I_AR_1 + I_BR_4 - I_AR_4 - U_4 - I_AR_6 + I_CR_6 & = 0\\
  \textcolor{red}{B)}   &  -U_2 - I_BR_2 - I_BR_5 + I_CR_5 + U_4 - I_BR_4 + I_AR_4 & = 0\\
  \textcolor{red}{C)}   &         I_AR_6 - I_CR_6 + I_BR_5 - I_CR_5 - I_CR_3 + U_3 & = 0
\end{eqnarray*}              
\begin{eqnarray*}
  \textcolor{red}{A)}   &   U_1 - U_4 - I_AR_1 - I_AR_4 - I_AR_6 + I_BR_4 + I_CR_6 & = 0\\
  \textcolor{red}{B)}   &  -U_2 + U_4 + I_AR_4- I_BR_2 - I_BR_4 - I_BR_5 + I_CR_5  & = 0\\
  \textcolor{red}{C)}   &   U_3      I_AR_6 + I_BR_5 - I_CR_3 - I_CR_5 - I_CR_6 & = 0
\end{eqnarray*}              
\begin{align*}
  \textcolor{red}{A)}&&   U_1 - U_4 & = &  I_A&(R_1 + R_4 + R_6) & - I_B&R_4               & - I_C&R_6\\
  \textcolor{red}{B)}&&  -U_2 + U_4 & = & -I_A&R_4               & + I_B&(R_2 + R_4 + R_5) & - I_C&R_5 \\
  \textcolor{red}{C)}&&   U_3       & = & -I_A&R_6               & - I_B&R_5               & + I_C&(R_3 + R_5 + R_6)   
  %                  &              &         &                         &                          &
\end{align*}              
\begin{align*}
  \textcolor{red}{A)}&&    I_A&(R_1 + R_4 + R_6) & - I_B&R_4               & - I_C&R_6              && =  U_1 - U_4\\
  \textcolor{red}{B)}&&   -I_A&R_4               & + I_B&(R_2 + R_4 + R_5) & - I_C&R_5              && =  U_4 - U_2\\
  \textcolor{red}{C)}&&   -I_A&R_6               & - I_B&R_5               & + I_C&(R_3 + R_5 + R_6)&& =  U_3        
  %                  &        &                         &                          &                 &             
\end{align*}              
\begin{align*}
\hskip-1.5cm\textcolor{red}{A)}&&    I_A&(\medspace\tikz[baseline=(RA.base)] \node[rectangle,draw=red,label=above:\textcolor{red}{$R_A$}] (RA) {$R_1 + R_4 + R_6$};\medspace) & - I_B&R_4               & - I_C&R_6              && =  U_1 - U_4\\
\hskip-1.5cm\textcolor{red}{B)}&&   -I_A&R_4               & + I_B&(\medspace\tikz[baseline=(RB.base)] \node[rectangle,draw=red,label=above:\textcolor{red}{$R_B$}] (RB) {$R_2 + R_4 + R_5$};\medspace) & - I_C&R_5              && =  U_4 - U_2\\
\hskip-1.5cm\textcolor{red}{C)}&&   -I_A&R_6               & - I_B&R_5               & + I_C&(\medspace\tikz[baseline=(RC.base)] \node[rectangle,draw=red,label=above:\textcolor{red}{$R_C$}] (RC) {$R_3 + R_5 + R_6$};\medspace)&& =  U_3        
  %                  &        &                         &                          &                 &             
\end{align*}              
\begin{align*}
\textcolor{red}{A)}&&    I_A&R_A     & + I_B&R_{AB} & + I_C&R_{AC} && =  U_A\\
\textcolor{red}{B)}&&    I_A&R_{BA}  & + I_B&R_B    & + I_C&R_{BC} && =  U_B\\
\textcolor{red}{C)}&&    I_A&R_{CA}  & + I_B&R_{CB} & + I_C&R_C    && =  U_C  
\end{align*}              
\begin{align*}
R_A             & = R_1 + R_4 + R_6 &  \longleftrightarrow &\quad\text{suma svih otpora konture } \textcolor{red}{A}\\
R_B             & = R_2 + R_4 + R_5 &  \longleftrightarrow &\quad\text{suma svih otpora konture } \textcolor{red}{B}\\
R_C             & = R_3 + R_5 + R_6 &  \longleftrightarrow &\quad\text{suma svih otpora konture } \textcolor{red}{C}\\
R_{AB} = R_{BA} & = -R_4            &  \longleftrightarrow &\quad\text{\textcolor{red}{neg.} suma svih otpora zajedničkih konturama }\textcolor{red}{A}\text{ i }\textcolor{red}{B}\\
R_{AC} = R_{CA} & = -R_6            &  \longleftrightarrow &\quad\text{\textcolor{red}{neg.} suma svih otpora zajedničkih konturama }\textcolor{red}{A}\text{ i }\textcolor{red}{C}\\
R_{BC} = R_{CB} & = -R_5            &  \longleftrightarrow &\quad\text{\textcolor{red}{neg.} suma svih otpora zajedničkih konturama }\textcolor{red}{B}\text{ i }\textcolor{red}{C}
%               &                                          &
\end{align*}              
\textbf{Predznaci:}
\begin{description}
  \item[$R_A$, $R_B$ i $R_C$] \ldots uvijek su pozitivni.
  \item[$R_{xy}$] \ldots predznak je negativan kad kroz taj otpornik konturne struje $I_x$ i $I_y$ teku u različitim smjerovima.
  \item[naponski izvori] \ldots plus kad se smjer poklapa sa smjerom konturne struje.
\end{description}
\clearpage

\end{document}


$% vim: filetype=tex:tabstop=2:shiftwidth=2:expandtab







Konturne-print.tex

\documentclass[croatian,a4paper,11pt,fleqn]{extarticle}
\usepackage{beamerarticle}
\input{elektrotehnika-1m-style.tex}
\embedfile[desc={Svi potrebni LaTeX source fajlovi za ovaj pdf dokument. SaveAs
i odmah iz .7z.txt preimenovati u .7z. Ova komplikacija je zbog Adobeovih
glupih restrikcija.}]{sources-Konturne-print.7z.txt}
\input{Konturne-body.tex}







common-lecture-style.tex

\usepackage{common-lecture-style--nofonts}
\mode<all>{\setmainfont[Ligatures=TeX,Scale=0.75]{Open Dyslexic}}
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