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Abstract

The learning process includes acquisition of neworimation, development of aptitudes using
theoretical/practical methods, organization of gete knowledge, as discovering new
activities/theories through observation and expernits. Computer assisted teaching represents a
didactic method which revaluates cybernetic modetind analysis principles of the teaching activity
with new informational technologies. The analydishis area implies a complex investigation based
on traditional education and influenced by the t@chl-scientific revolution. The use of computer in
the education process represents an incontestabtelfecause of the need of increasing the effigien
of didactic activities, by ensuring flexible methoaf teaching, extension of process modeling and
simulation possibilities, necessity of approachthg didactic activity with regard to science and
technique development. These facts impose themdgyveimulating the subjects interest towards
new, by the mutual activity between the subjecttaedcomputer, by simulating the imagination and
developing logical thinking.
The computer can be used in:

e Computer Managed Instruction

» Computer Based Learning

» Computer Assisted Training

o Computer Assisted Testing
Computer Managed Instruction ensures the use plicgiions which best fit the administrative area-
management, planning, evidence, statistic analyaininistration, ecc. Computer based learning
imposes the use of computer in teaching and laboyadctivities-to provide active participation of
students there are used graphic facilities, aniotisimulation and phenomenon analysis. Computer
assisted training extends the learning process tagtizing new models using the computer. This
implies information organization, students challerigy creating problems, solving new things basing
on experience, realizing synthesis activities, @fiting creativity by supplementary activities.
Computer assisted testing implies the existentesting programs which are due to evaluate thelleve
of students abilities. This imposes elaboratingitgsalgorithms, of various difficulty degrees, to
evaluate the way the student has assimilated #esinitted knowledge, and his ability of using it in
new contexts.
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LabVIEW —Laboratory Virtual InstrumenEngineeringWorkbench, created by National Instruments,
is a graphical programming language that has beétely adopted throughout industry, academia,
and government labs as the standard for data adguis instrument control software, analysis and
simulation. LabVIEW is different from text-basedgramming languages in that LabVIEW uses a
graphical programming language to create programedying on graphic symbols to describe
programming actions. A VI consists in a front pameblock diagram and an icon that represents the
program. The front panel is used to display conéieiments and indicators for the user (input/output
functions) while the block diagram contains thecWle. The icon is a visual representation of the VI
and contains a connector for the inputs and owpmitthe program. A VI can be used as an user’'s
interface or as a subVI in an application.

The study of solving methods for dc circuits wapliad on two simple circuits, which contain a
voltage supply or two voltage supplies. The fiistuwit was solved with the Kirchhoff theorems with
specific elements, and the second uses KirchhoftoN, Thévenin theorems. Note that the second
application is designed to present the necessapwlatge for the study of dc circuits solving
methods, as well as for ensuring the ability oéiattive modifying of circuits function parameters.

1.INTRODUCERE

In general, prin rezolvarea unui circuit electre s elege determinarea intensitor
curenilor din laturile circuitului (respectiv a tensidoi la bornele acestor laturi) pentru cazul in
care se cunosc parametrii caracteristici ai reaisfor i surselor de energie care &@ldesc
circuitul, precumsi modul acestora de interconectare (schema el@ctiintre numeroasele
metode de rezolvare a circuitelor de curent contiaw fost realizate apligasi vor fi
prezentate Tn cele ce urméanetoda teoremelor lui Kirchhoff, teorema Nortgrnteorema
Thévenin .

2. METODA TEOREMELOR LUI KIRCHHOFF

Pentru calcularea drimilor electrice intr-un circuit de curent continou ajutorul
teoremelor lui Kirchhoff, este necesarse parcurgjurmitoarele etape:

» Prin inspectarea circuitului se detertiparametrii topologici fundamentali adis adic
numarul de laturi ,L" si numarul de noduri ,N"si se determida numirul de bucle ale
sistemului fundamental ,B". Teorema | a lui Kirclihse va aplica pentru (N - 1) noduri, iar
teorema a ll-a se va aplica pentru B bucle. Sisteiminut va avea un nuinde (N-1)+B=L
ecuaii liniare si L necunoscute, reprezentate de intégigtcurenilor laturilor.

» Se aleg sensuri de refgtirarbitrare ale intengitilor curertilor din laturile circuituluisi
sensuri pentru tensiunile la bornele generatoamdorcurent. Se recomatdca pentru
laturile ce cotin surse de energie sensurile ctitensa se aleafjin sensul surselor, iar
pentru restul laturilor se pot alege sensuri astr Pentru generatoarele de curent, sensul
tensiunii la borne se alege astfel inéése respecte convgade la generatoare.

» Se aleg cele B bucle ale sistemului fundamentaifrieuie sensuri arbitrare de parcurgere.

» Se scrie sistemul de ecilaorespunitoare celor doui teoreme, pentru (N-1) nodui
pentru B bucle.

» Serezolu sistemul de ecuid si se ohine soldia.

In fig.1 se prezint un circuit simplu format dintr-o sursle tensiungi patru rezistoare

cu indicarea elementelor specifice mediului de powre LabVIEW. Se pot studia efectele

modificarii tensiunii aplicate circuitului, precungi cele ale modifigrii valorii rezistenei

electrice ale fietrui rezistor.
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Fig. 1. Circuit de current continuu

3. METODA TEOREMELOR KIRCHHOFF / NORTON / THEVENIN

Teoremele lui Kirchhoff pot fi aplicate pentru odzarea tuturor circuitelor de curent
continuu, ing prezint dezavantajul existegi unui sistem cu nuin mare de ecui& Pentru a
elimina acest dezavantaj, se pot efectua anumgeensatiari prin introducerea unor
necunoscute auxiliare sau prin realizarea calcudlituaproape in aproape.

In fig.2 se prezirit schema unui circuit de curent contingitefectuarea unui artificiu
prin conectarea punctelor # B Tn scurtcircuit. Tensiuneadd intre bornele A,B ale telei
active si lineare care debiteazpe o latuli exterioadi pasiva, de rezisted R, conectdt la
aceste borne, este egau catul dintre curentul de scurtcircuihst, - pe care il debitedaz
reteaua cand bornele A, B sunt scurtcircuitatg suma dintre conductgn G=1/R a laturii
exterioaresi conductara Gago=1/Rago a restului reelei, pasivizat, raportai la bornele AB:
Uas= labsc /(G+ Gago)- teorema lui Norton.

Rl 11 A T2 R2 Rl A R2
I3
— B2, L/ 7T
Isc
B B

Fig. 2. Schema circuitului de curent continuu
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Curentul hs debitat de o tea activ si lineara, cu dod borne A,B de legiura cu
exteriorul, intr-o latutr exterioadl pasi de rezistefd R, conectdt la aceste borne, este egal cu
raportul dintre tensiunea de mers in gakdd care se stabijee intre bornele A,B cand latura
exterioadi este deconectat- si suma dintre rezisteele R a laturii exterioargi rezistema
echivaleni Rago a restului reelei pasivizat, raportad la bornele A,B: Ag=Upgo/(R+Rago)-
teorema lui Thévenin. Pornind de la aceste teoriiost implementataplicaia in mediul de
programare graficLabVIEW, pe baza structurii prezentate in fig.3n Bnaliza acesteia, se
constal ci se poate selecta metoda de amadizcircuitului din figura 2, cu posibilitatea
selectrii aplicatiei sau a teoriei coresputiaare metodei de rezolvare.
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Fig. 4. Metoda teoremelor lui Kirchhoff

Panoul frontal al apligei este prezentat in figura 5; este seléctgtiunea de
rezolvare a circuitului cu teorema Norton. In figus este prezentatiagrama bloc, iar in
figura 7 se prezidtcircuitul in cazul apligrii teoremei Thévenin.
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Fig. 5.Metode de rezolvare a circuitelor de curent continganou frontal (Norton)
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Fig. 6. Metode de rezolvare a circuitelor de curent cantin diagrama bloc




ATEE - 2004

F1 940'00 I Fo N ‘{ St R 2
. S .
L R L L L | | L T T O T T T R A O T T I TR B B R |
0 20 40 60 &0 100 Iz 0 20 40 &0 &0 100
'l 160,00
Raeo=(R1*R2){(R1+R2]; o
LABO=(E1*R2-EZ*R 1 (R 1+R2); A
;—) 10,00 I3=(E1*R2-EZ*R1}] 200 - 1-12.00
(RI*RZHRZ*RE-HRI*ALY; s 0.0
£ 0.0 : R3 50 00 5
L S0 S 150 Ez .
-10.0 10.0 1 : l -10.0 100
100 = —
3 i E = ~15.0
-15.0 J 15.0 E 1 UABD RABOD 2 15.0 /J
- Y -
-20.0 20,0 10,89 z2.22 =0 :. -20.0 20,0
D__

Fig. 7.Metode de rezolvare a circuitelor de curent contiayanou frontal (Thévenin)

4. CONCLUZII

La nivel mondial, se fac investisubstariale in programele de prége a tinerilor cu
ajutorul tehnicii de calcul. Multe dintre institle academice tradonale si-au achiziionat
sau si-au proiectat propriul sistem pentru instruire stefi de calculator, care asigur
sistematizarea unui volum mare de cyime, prezentarea eficienta unor informai
esefmiale, individualizarea reala actului de asimilare a cwtimtelor, asigurarea caracterului
interactiv al procesului instructiv, stimularea f@sorului in activitatea de formageevaluare
a studetilor.
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