

	 I1 - I2 - I3= 0.
	 Figure 1.9
	 I3= I2 -16 = 15-16 = -1 A.
	 I1= I2 + I3= 15 + (- 1) = 14 A.
	 ∑Wist = ∑Wpr.
	 ∑Pist = ∑Ppr.
	 Rist = E · I.
	 ∑Е I = ∑I2 R + ∑Umn Ik, (1.10)
	 Ifive + I6 - I4 = 0;
	 I6 = -Ifive + I4 = 1 + 0.8 = 1.8 A.
	 φ4 = φ2 - I1R1 = 0 - 5 6 = - 30V;
	 0.
	 φ1 = φ2 + E1= - 30 + 60 = 30 B;
	 0.
	 φ3= φ1 –I2R2 = 30 - 2 5 = 20 B;
	 φ2 = φ3 - E2= 20 - 20 = 0 B.
	Figure 2.12
	Li1
	 Figure 2.39 – Vector circuit diagram
	Figure 2.43
	 The ideal source of EMF RVN= 0.
	 Load resistance connection diagrams Rн to the EMF source and the current source are shown in Figure 1.3 (schemes a, b).
	 for the scheme b)
	 The division into EMF sources and current sources is conditional.
	 An electric branch is a section of a circuit, the electric current of which at any moment of time is the same in magnitude and direction, containing elements connected in series.
	 An electrical node is a connection of three or more branches at one point (Figure 1.4).
	 Under the voltage drop U in the section of the circuit is understood as the potential difference between the extreme points of this section. The current in the electrical circuit is directed from a higher potential to a lower one, hence φa > φb.
	 The positive direction of falling direction on the chain section is indicated by an arrow. Positive direction of voltage dropU always coincides with the positive direction of the current in the circuit section. The voltage drop is measured in Volts [V]. In writing the voltage formula, it is assumed that the potential of the first index is greater than the potential of the second index Uab, that isa > b...
	 For the section of the circuit containing the EMF, we obtain the following expressions for the voltage drop. For the circuit shown in Figure 1.6, we take the potential of point 1 to be equal to zero φ1 = 0, then:
	
	 In formula (1.3), the currents flowing to the node are conventionally taken with the "+" sign, flowing from the node - with the "-" sign.
	
	 The second formulation of the first Kirchhoff's law (IZK): The sum of the currents flowing to the node is equal to the sum of the currents flowing from the node.
	 The procedure for solving problems according to Kirchhoff's laws:
	 Task 1. It is required to determine the currents in the branches of the circuit shown in Figure 1.9, a if the resistances of the resistors and EMF E1 and E2 are set: R1 = 6 Ohm; R2 = 4 ohms; R3 = 3 ohms; R4 = 1 ohm; E1 = 80 V; E2 = 64 V.
	 1. On the diagram, we designate the directions of currents in the branches, node numbers and the direction of bypassing the circuits (see Figure 1.9, b).
	 The verification of the correctness of the calculations is always done by substituting the results of the calculations into the equations composed according to the second Kirchhoff's law.
	 For three parallel-connected resistances in general, we get:
	 The connection of three resistances so that they form the sides of a triangle (Figure 1.10, a) is called a "triangle" connection. The connection of three resistances that look like a three-rayed star (Figure 1.10, b) is called a "star" connection. Very often, when calculating electrical circuits, it is useful to convert the connection of resistances from a triangle to an equivalent star or vice versa.
	 The amount of energy generated by the source is equal to the product of the power of the source Rist for the operating time t (Wst = Pist t), therefore, at t = 1s, we obtain the equality of the powers of sources and receivers (power is energy per unit time)
	 The power of energy sources is defined as the product of the EMF E source for current I in source:
	 Formula (1.7) characterizes the power balance in electrical circuits: the sum of the powers supplied by the sources is equal to the sum of the powers consumed by the receivers of electrical energy. In formula (1.7), the terms ∑Pist are positive (“+” sign), if the direction of the current and EMF in the source coincide, the source delivers energy to the circuit. If the directions of the current and EMF do not coincide, then the terms Е · I are negative (sign "-"), the source does not supply energy to the circuit, but consumes it from the circuit. In ∑Ppr, all terms are always with the “+” sign.
	 Figure 1.11 shows the current source circuit and positive voltage direction Umn in it.
	 Task 4. For the circuit shown in Figure 1.12, draw up the power balance if the resistances R1 = 6 Ohm are specified; R2 = 4 ohms; R3 = 3 ohms; R4 = 1 ohm; EMF sources E1= 80 V; E2= 64 V and branch currents I1= 14 A; I2= 15 A; I3= -1 A.
	 ∑Rist = E1I1 + E2I2 = 80 14 + 64 15 = 2080 W.
	 ∑Рпр = (I1) 2 R1 + (I2) 2R2 + (I3) 2 (R3+ R4) = 142 6 + 152 4 +
	 + (-1) 2 (3 + 1) = 2080 W.
	 In the scheme Figure 1.13 Ieleven and I22 - loop currents.
	 Branch currents through loop currents Ieleven and I22 are defined as follows:
	
	 I1 = Ieleven; I3 = I22; I2 = Ieleven - I22...
	 Problem 5. Using the loop current method, determine the currents in the branches of the circuit shown in Figure 1.14, if the resistances of the resistors R1 = 6 Ohm are specified; R2 = 4 ohms; R3 = 3 ohms; R4 = 1 ohm; EMF E1= 80 V; E2= 64 V.
	 Task 6. Using the superposition method, determine the currents in the branches of the circuit shown in Figure 1.15, if it is known: R1 = 6 Ohm; R2 = 4 ohms; R3 = 3 ohms; R4 = 1 ohm; E1= 80 V; E2= 64 V.
	 2. Leave the source in the circuit E1, when deleting the source E2 we get the circuit shown in Figure 1.15, b (the internal resistance of an ideal EMF source is zero).
	 4. Leave the source in the circuit E2, source E1 delete, we get the circuit shown in Figure 1.15, d. Determine the input resistance, then total partial current and partial currents and
	 5. Determine the currents in the branches of the circuit by adding algebraically partial currents
	 Note: - coefficients of distribution of currents in parallel branches.
	 Test questions
	 1.6 Two-knot method
	 Task 7. In the circuit shown in Figure 1.17, using the two-node method, determine the currents in the branches, if known: R1 = 6 Ohm; R2 = 4 ohms; R3 = 3 ohms; R4 = 1 ohm; E1= 80 V; E2= 64 V.
	 1. Determine the voltage value between two nodes U12
	 1.7 Method of nodal potentials
	 In the system of equations (1.14), the intrinsic conductivities geleven, g22, g33
	 Terms (Ekgk) at Ieleven with the "+" sign, if the EMF of the branch connected to node 1 is directed to node 1, if from node 1, then the sign
	"-".
	 The terms (Ekgk) of I22 with the "+" sign, if the EMF of the branch connected to the node 2 is directed to the node 2, if from the node, then the sign "-". For nodal currentI33 addend signs (Ekgk) are accepted similarly.
	 Task 9. Construct a potential diagram for the section of the electrical circuit shown in Figure 1.20, if it is known: R1 = 6 Ohm; R2 = 5 ohms; E1= 60 V; E2= 10 V; I1 = 5 A; I2 = 2 A.
	 A current that changes in time according to a sinusoidal law is called sinusoidal. The analytical expression for the instantaneous value of the current has the form
	
	
	
	 Decision
	 Decision
	 We draw up the equation for the voltage drop in the section to which the voltmeter is connected (see formula 2.70), taking into account that the inductors are connected in opposite directions
	 Decision
	
	Figure 2.40
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