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1.    
 

2.    
 

3.    
 

4.  
 

  
 

 

5. 
 

 
 

 

 , 
 

 
  

 
 

95.  (G  P),   
.  

 G  P.  
 

1.  G = P   

2.  G > P   

3.  G < P  , .  
 

 



 

96. ,  
. .  

 
     1.  
  2.  
  3.  

 

97. ,  
. .  

 
  

1.         

 

2.     
)   

 

3.   

 

98. ,  
.  

.  
 

1.    

2.    

3.    
 

99. 
: consthgpv

2

2

 .    

 
, . 

. 
 

2

2v
 

p
 

hg  

 1.  

 2.  

 3.  

 4.  

 5.  
 



 

100.  
, .  

.  
 

1. 

 

 

,  
 

2. 

 

 

, 
 

 

3. 

 

 

,  
 

 

4. 

 

 

, 
,  

 

 



 

101. ,  
  .    

.  
 

1. 

 

 

 

2. 

 

 

 

3. 

 

 

 

4. 

 

 

 

 

102.  
, .  

.  
 
1.    300  600 bara 

2.    600 bara 

3.    100 bara 
4.  

   100  300 bara 
 

 



 

103.   :   
 

1.  
2.  
3.  

104.  PLC - :   
 

1.  
2.  
3.  
4.  

105.  ( ) : 
 

1.  –  
2.  –  
3.  

106.  PLC   :  
 

1.   
2.  
3.  D/  

107. :   
 

 
                 I0.0                                           O1.0 
 
 
                  I0.1 

 
 
 

1. OR 
2. OR NOT 
3. AND 
4. AND NOT 

108. :   
 
I0.0 
 
 
I0.1 
 
 
 
 

1.   I  
2.  I  
3.  ILI  
4.  ILI  



 

109. :   
 
1.  
2.  
3.  ( ) 

110.  (Allocation List)  PLC -a :   
 

1.  
2.  
3. ,   
4.  

111. :   
 

1.  PLC 
2.  
3.  

112. SCADA :   
 

1.   
2.   
3.  

113.    A,B,C  D  
:   

 
                            BS 
 
 
CD 
 
 
 
 
    S : 

 
1.  B  C  

 D . 
2.  B  C  

 D . 
3.  B  C  

 D . 

114.  PLC-a :  
 

1. RAM  
2. EEPROM (FLASH) 
3. ROM 

115.  PLC- ,  UTP :   
 
1. RJ-11 
2. RJ-95 
3. RJ-45 



 

116.  PLC - :   
 
              
       0             
       1             
       2             
 
NC  je  5 .  

: 
 

1. O5.2  
2. 0.5  
3. O2.0  
4. I2.5  
5. I3.5 
6. I1.5 

 

117. :   
 
 

1. 
  
 
 
 
 
 
     2.    
 
 
 
 
 
 
    3. 

  
 

118.  
:   

 
1.  (Instruction List) 
2.  (Ladder Diagram) 
3.  (Structured Text) 
4.  (Function Block Diagram) 

O 1.0 I0.0 

I0.1 

O0.0 

I0.0 I0.3 O0.1 

I1.0 

I0.2 I2.0 O3.2 

O3.2 



 

119.  I0.0 ,  
I0.1 .  

, : 
 
 

 
 

1. 0.2  I0.1  
 I0.0 

2. 0.2  I0.0  
 I0.1 

3. 0.2  I0.0  
I0.1 

4. 0.3  I0.0  
 I0.1 

 

120. . 
   I0.0 :  

 

 
1.  

2.   

3.  10  

4.  10  
 



 

121. :   
 
        
                 I0.0                                            O0.1 
 
                  
                 
 

1.   I0.0    ON  O0.1   ON. 
2.  O0.1   OFF  I0.0    ON. 
3.   O0.1    ON  I0.0   ON. 

122. :  
 

 
 I0.0 ,  

I0.1 : 
 

1.  
2.   
3.  10  
4.  10  

 

123.  PLC-  
.   

 

 
 (L1) : 

 
1.  1 , 2- , -  
2.  1 , 2  
3.  1 , 2-  –  
4.  1 , 2  



 

124.       .    

 
 I0.1 : 

 
1.  20s 
2.  20s 
3.  20s 

 

125. .   
 

 I1  I2  : 
 

1.   
2.  
3.  „ “  
4.  „ “  

 

 



 

126. :  
 

1.    
2.  
3.  
4.  

 

127. .   
)  24 V.    

 2 .  

 
: 

 
1.  
2.  
3.  
4.  



 

128. :   
200 ,150  

. 
: 

 
LD-1,5 ;         
CNT -4 ;     
LD-1,5 ;    
SET-2 . 

 
 

  PLC –    
: 

 
   LD I 0.01 
   CNT 001 
   LD C001 
   SET Q 0.1 

 
1. 450  
2. 300  
3. 359  

 

 

129. Human-Machine Interface (HMI) :  
 

1. PLC 
2. O  
3.  
4.  
5. SCADA 

130. :  
 

1.  
2.  
3.  
4.  

131. :   
 

1. 380 V AC 
2. 24 V   DC 
3. 10 V   DC 
4. 220 V  AC 

132.  :   
 

1.  
2.  SV (Set Value) 
3.  
4.    



 

133.   SCADA .  
 

: 
1. SCADA –  

 
2. SCADA –   
3.  SCADA –  
4.  SCADA –  

 

134.  PLC :   
 

1.   
2.  
3.  
4.  

135.  PLC - :  
 

1.  
2.  
3.  
4.  
5.  
6.  

136.    
 

1. RS-232  
2. RS-485  
3.  

 (bps- bits per second) 
4. SMS (Short Message Service)  

  

137.  PLC    
:   

 
1. (0 – 10)V. 
2. (4 – 10)V. 
3. (4 – 20)mA. 
4. (0 – 10)mA. 
5. (-10 – 10)V. 
6. (10 – 10)mA  

138. G :   
 

1.   
2.  
3.  
4.  PLC  
5.  
6.  PLC  

 



 

 

139.  
 ______________.  

140.  ,, ,   ___________ 
.   

141. “  _____________.   

142.  (NO)  ______________________  
.   

143.   
 _________________  PLC .  

144.     ________________________  
.  

145. .   
 
                    I0.1 

 8                                                 ( JMP ) 
 
                . 
                . 
                . 
 

 12     
 
 

  I0.1  
_______. 

 _________.  

146.  PLC -  
 

.  
 ___________________  _____________________ . 

 

147.  ( N-delay)  ,, ,,  
__________________,  

 __________________________________.   

LBL 



 

148.  LADDER .  
 ______  .       

 

 
 

149.  LADDER .   
 B       ______  

.  
     
 

 

150.  LADDER .  
 S1  20  S2  11  

 _____.  

 



 

151. : 
  ___________  ____________  .   

152. .  
 1  2  3  4.   

 
 
 

 
 
 
 

153.  PLC –  (  
). 

,  
1,2,3  4.   

 

154.  N7:0=1000111101001111   
N7:1=1111010100110011,  N7:2  __________________________.   
 

 

                

4  

 
 

1       

2 

 

 

 

3 

  CPU 1 3 
         

2 4         

    Izlaz 



 

155.  N7:0=1000111101001111                                                         
N7:1=1111010100110011,  N7:2  ___________________________.  

 

156.  PLC   
 

 S1    PLC   _____ 
 I:0/0 . 

 

 

157.  PLC . 
 O:0/0  R1  

_______.   

 



 

158.  PLC . 
 G1     _____  24V. 

 

 

159. .  
 

 I1 I2  „ “ ,  
 R. 

 

 
 

 



 

160.  D/A .  

 
 

 U1,U2,U3,U4. 

 

R1= _________ 
R2= _________ 
R3= _________ 
R4= _________ 

161. ,  16 , 
  __________  /D /- ,  

,  4 ,    
____________  D / /- .   

162. GPRS  ____________________  PLC  
  ________ .   

 

163.  ____________________________,  _________  
 ________.   

 



 

164.  __________________________,  o  ________  
 ______ s.  

 

165. :   
 
                            
 
 
 
                      
 
 
 
                      
 
 

  _________  
_______. 

166. :  
 

1.  
__________________ . 

2. ,  
,  : __________________   

_______________ , . 

ADD 

X1 

#0001 

X1 



 

167.  Ladder .   
 I0.2 1,  I0.3 2. 

1 2 .  
1  CW1  _____.  

  2  10 0.2   ______________. 
 

 

168.  PLC .   
 

 S1 je  PLC  ________,  R2 
 PLC  _______. 

 

 



 

 

169. , . 
. 

  X.   
 

1. BCD ADD 
2. BCD MULTIPLY 
3. BCD SUBTRACT 

  
  
  
  

 

170. ,  
. . 

 
 

1.    
 

2.    
  

3.    
 

 4.    
 

 

171. ,  
.  

.   
 
                                              1. T (timer) 
                                              2. O (output) 
                                         3. C (counter) 
                                                4.  I (input) 

 

172.  1  5.  
 

 (SCAN) : 
 

  ( ) 
 
 ( ) 

 ( ) 
 ( ) 

 

2,5

173.  1  5.  
 

 PLC - : 
 

  
  
  

  ( )  
 

  
  

 

2,5



 

174.     
, .  

.   
 

1. WAN   
2.    

3. MAN  ,  
 

4.  
 

 
 

5. LAN   
6.    

 

175. ,  
.  

.  X.  
 
 

1. PLC   

2. And   

3. Or   

4. Ladder   

5. NO   (Add) 

    

     

3,5

 



 

176. :   
  
1.  
2.  
3.  
4.  
5.  

177. :   
 

1.  
2.  
3. /D  
4.  

178.  
,   :     

 
1.  
2.  
3.  

179. :   
 

1.  
2.  
3.  
4.  
5.  

180. :   
 

1.  
2.  
3.  
4.  
5.  

181.  ( ) PID regulator se svodi na:  
 
1. ________________________________  PD regulator 
2. ________________________________  PI regulator 
3. ________________________________  P regulator 
4. ________________________________  PID regulator 

182.  
 

:   
 

1.  
2.  
3.  
4.  



 

183. :   
 

1.  
2.    
3.  

184. :   
 

1.  
2.  
3.  

185. :   
 

1.  
2.  
3.  

186.  ( )  
:   

 
1. . 
2. . 
3. . 

187.  ( )  
:  

 
1. . 
2. . 
3. . 

188. :   
 

1.  
2.  
3.  

189. :   
 

1.  
2.  
3.  

190. :   
 
1.  
2.  
3.  

191.  (td 0) : 
 

1.    
2.  
3.  
4.  



 

192.  PI .   

 
 

. 
 

  

  
 

193.    
 1/20.   

 
 
 
 
 
 
 
 
 
 
 
 
 

 
.  

 
1.  
2.  
3.  
4.  
5.  
6.  



 

194.    
 1/20.   

 
 

, ,  
, .  

 
1.  
2.  
3.  
4.  
5.  
6.  

195.    
 1/20.  
 
 
 
 
 
 
 
 
 
 
 
 

 
, .  

 . 
 

1.  
2.  
3.  
4.  
5.  
6.  



 

196.    
 1/20.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

,  
, ,  

 
1.  
2.  
3.  
4.  
5.  
6.  

 

197.  
. ?   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1. P   
 
2. PI   
 
3. PD   
 
4. PID     

 

 



 

 

198. :   
 

1.  (NTC  PTC) 
2.  
3.   
4.  PTC-  
5.  

1,5

199. ) ) :   
 

1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  

200. :   
 
1.  
2.  
3.  
4.  
5.  

201. :   
 

1.   
2.   
3.  
4.  
5.  
6.    
7.  
8.  

202. :   
 

1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  

203. :   
 
1.  
2.  
3.  
4.  
5.  
6.  



 

204.  ( ) :   
 

1.  
2.  
3.  
4.  
5.  
6.  

205. :   
 

1.  
2.  
3.  
4.  
5.  
6.  

206.    :   

 

 

 

207.  
 __________________________________. 

 

208.  
 ___________________ .    

209.    __________________ 
____________________________________.   

210.  
   ______________  .   

211.  
____________________________________ .    



 

212.  –  , ,   
a 

____________________________________________________.   

213. )  
 ( )   _______________________________ 

.  

214.  ( )  
 ( )  ________________________ .  

215.  
_________________  _____________________ . 

 

   

216.  _______________ 
_______________________________  _________________________. 
 

 

217. ,  
____________________ ,   _____________________________. 

218.  
______________________________________  
______________________________________.  

219.  _________________ ,  
___________ .  



 

220.  
_________________,  
_________________.  

221.  _________________  
 _____________ .   

222. . 

 
 _______________________  

 ________________ . 

223. .   
 

 
. 

 

224.  ___________________  y  , 
, ,  

__________________ .   



 

225. :   
 

1.  _______ 
 
2.            _______ 
 
3.   _______ 

226.  
.   

 

 

227. .  
 

  

     

  
 

228.  
.   

 
 

 



 

229.  
.   

 

 

230. .   
 

. 
 

 

231.  
 1  4.   

 
. 

 
1.    
2.    
3.    
4.    

 

 



 

232. .  
 1  6 .  

  
. 

 
1. _____________________________________________ 
 
2. _____________________________________________ 
 
3. _____________________________________________ 
 
4. _____________________________________________ 
 
5. _____________________________________________ 
 
6. _____________________________________________ 

 
 

 

233. .  
,    

. ,  
.  

X. 

 
1. u(t)   
2. f(t)   
3. y(t)   
4. x(t)   

 



 

234. , . 
.   

 
   

   
   

   
 

235.  
.  

.  
,  

.  
 X.   

 
1. u(t)   

2. f(t)   

3. y(t)   

   
 

236.  
.  1  4 .  

.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  –  

  –  

  -  

    
 

 



 

237. ,  
.  

 
.  

  X.   
     

  
1.                                            

  
2.    

  
3.    

 
 

238. ,  
. . 

 
 
1.  

  
 

 
2.  

  
 

 
3.  

  

 
4.  

  
 

 
5.  

  
 

 
6.  

  
 

 

239. , .  
 

.   
 X:   

 

1.  
 

  

  

  

2.  
 

  

  

    
 



 

240. , .  
. 

   X: 
                                                                                 

1.   
 

 

2.   
 

 
 

                                                     

241. , . 
.  

    X: 
 

1. reed   
 

 

2.  

 

 

 

 



 

242.  
 1  2.  

,  
 1  2 . 

  (1  2),  . 
 

 
 
  ( ) 
  Td (  ) 
  
  
  
  

 

243. .  
. 

. 
, .   

 
 

 
 
  
   
  
  

 

 



 

244.  U1   ,  U2  
, N1 , N2 , : 

 

1.  U1/U2=N1/N2 

2.  U2/U1=N1/N2 

3.  U1 = U2   

245. :   
 

1. 0 
2. 1 
3. 1,5 
4. -1 

246. , ,  
:   

 
1. 45° 
2. 90° 
3. 60° 
4. 180° 

247. :   
 

1.     
2.  
3. . 

248. :   
 

1.   
2.  
3.  
4.  

249. :   
 
1.  
2.  
3.  



 

250.  
:   

 
 
 
 1. 

 R-  
 S-  

-  

2. 
 R-  
 S-  

-  

3. 
 R-  
 S-  

-  

4. 
 R-  
 S-  

-  

251. : 
 
1.  
2.  
3.  

252.   : 
 
1.  
2.  
3.  
4.  

253. .  
:   

 
1.  
2.  
3.  

254. .  
:   

 
1.  
2.  
3.  



 

255. = 8,4 W.  
 U''=220 V, cos ’’=0,85 = 0,9. 

 
: 

 

 
1. 49,91A 
2. 40,43A 
3. 29,21A 

256. :   
    
1.  
2. K  
3.  
4.  

257.   :   
  
1.  
2.  
3.  

258.   :   
 
1.  
2.  
3.  

259. :   
 

                                                                                 
   

1.                                         
2.               
3.                                      
4.           
5.                     
6.        
7.                              



 

260.  
:   

 

 
1.  
2.  
3.    

261. ,  U'= 200V, 
P=1 KW, I''= 0,5A, . 
 

: 
 

 
1. m  0,01 
2. m  10 
3. m  0,1 

262.  0  1: 
 

1.  
2.  
3.  
4.  

263. :   
 

1.  DC/DC  
2.  DC/AC 
3. AC/DC 
4.  AC/AC 

264. ,  
 500 Hz?   

 
1. 2850 o/min 
2. 30000 o/ min 
3. 15000 o/ min 

265. :   
 

1.  
2.   
3.  



 

266.  1000 ,  
- 200 .  1000V.  

 
. 

 
1. 200V 
2. 5000V 
3. 2000V 
4.  

267. :   
 
1.  DC/DC  
2.  DC/AC 
3. AC/DC 
4.  AC/AC 

268.  
:   

 
1.   
2.  
3.  

269. :   
 

1.  1 
2.  0  1 
3.  

270.  
. 

:   
 

1.  
2.  
3.  

 



 

271. :   
 

1.  
2.  

 
3.  
4.    50 Hz  40000  

. 

272. ,  
Ud=0,7V ,  Uz=5V.  

 1K .  
  .   

 
   

1. E < 5,7V 

2. E > 5,7V 

3. E  5,7V 

4. E  5,7V 

273. .   
 

 
 

: 
 

1.  2.     
 
 

3.  
 



 

274.  n'=3000 .  
n=2940 .  s=?  
 

: 
 
 

 
1. 0,2% 
2. 20% 
3. 2% 

275.  s= 0,05, p= 1, f= 50Hz, .  
 

1. 3000 o/min 
2. 1425 o/min 
3. 2850 o/min 

276. . 
.  

 
1.  C2  
2.  C2  
3.  C2   . 
4.  C2    

 

 

 

 

277. :   
 

1.  
2.  
3.  
4.  



 

278. :    
 

1.  
2.      
3.  
4.  
5.    
6.      

279.  
)  (b):  

 
1.  1  
2.  2  
3.  3  
4.  

 

 

280. :   
 

1.  
   

2.  
   

3.    
   

4.    
   

M 

s s3 

3 2 

s2 s1 

1 

a 

b 



 

281.  PP/U 3x1,5 380V :   
 

1.   
2. ,  1,5 mm   

380V 
3.  
4.  PVC  
5.   
6.   

282. :   
 

1.  
2.  
3.  
4.  
5.    

283. :   
 

1.  (  ) 
2.  
3.  
4.  
5.  
6.  

284.  

      PP-Y 3x1,5 380V 
 

:   
 

1.  
2.  
3.  
4.  
5.  PVC  
6.    
7.  380V 
8.  



 

285. .  
:   

 
1. 1 1  

.         
2. 1 2  

.  
3. 1 1  

. 
4.  R2 2  
5.  R2   1  

 
 

     

R1

10k

R2
10k

T1

BD135

T2
BD138

V1
12 V 

LED1

3

4

0

P1

Key = A 

2

1

5

                               

286.  1  2  (engl. silicon controlled rectifier - SCR) 
  GTO  (eng. gate turn-off thyristor).   

 

                                     
                        1)                                                                                  2) 
 

1.   SCR)    
 

 
2.   SCR)    

-  
3. GTO       

       
4. GTO ,      SCR  

      
 



 

287.  
e  

.   
 

 

 

 

288.   FET   __________  

.   

289.  

 _________________.  

290. , ,   
___________________________________.   

291.  

 ________________________________________ .   

292. ,  
 __________  .   

293.  
___________.   

294.  _______________________.  

1.  R1  
 

2.  R1  
 

3.  R2  
 

4.  R2  
 



 

295.  
 _____________.   

296.  
 

_______________________.   

297.  
 ___________________  .  

298. )    
.   

) ,  
). 

-Z1 -C -C

-U1 -Z2 -U2

 
                    )                                                                               )        

299.  ________________________  

.  

___________________ .   

300.  ___________________   ____________________  .  

,  _________________   

,  ___________________  .  

301.  ____________________  

_____________________  .   

302.  

___________________  ___________________ .   

303.   IB,   

 ____________________  ______________________.   

-Z1 -C -C

-U1 -Z2 -U2



 

304. .   
 __________,  

 ___________.   
                 

              

305.    
):   

 
     ______ ________      _______ ________ 

 



 

306. .  
:   

 
 :__________________________________________________________ 

 

 

307. . 
 

.    
 

   
U1 V1 W1

W2 U2 V2

      
U1 V1 W1

W2 U2 V2

 
  
  
 
1. _______________________________ 2.________________________________ 

 
 



 

308. . 
 

 
 

 (A, , , L1-N)  
: 

    
1. __________ 
2.   („ “)__________ 
3. _____________ 
4.  230v  50 hz_______________ 

309. .  
 ( ) .   

 
 

 
1. ___________________________________________ 

 
2. ___________________________________________ 

 
3. ___________________________________________ 

 
4. ___________________________________________ 



 

310. .    
 

: 
 

             

 
 

1. ____________________________ 
 

2. ____________________________ 



 

311. .   
 

 
. 

                                    

___________________________________   
 

____________________________________    

312.  -  
. 

 
.   

 
: 

 
 
 
 
 
 
 
 
 

 

313.  _________________________  ________  

.  ___________________   

________________,   _______________________.    
2,5



 

314.  Uout= f(t)  
.   

 

 

315. .  
 

.  

Q

D

q2

d2
q1

d1

-L

-N

V22oV
12V

12V

 

Q

D

q2

d2
q1

d1

-L

-N

V22oV
12V

12V

 

Q

D

q2

d2
q1

d1

-L

-N

V22oV
12V

12V

 
 
 1) ______ ;      2) _______ ;     
 3) ______ . 



 

316.  1, 2, 3.  

 
. 

 
1. _______________ 
2. _______________ 
3. _______________ 

317.  ____________ ,  
____________________  ( )   _________________ .   

318. .    
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.  
2.  
3.  
4.  
5.  
6.  

 



 

319. .    
 

.  
  

. 
 

 
 _____  ______. 

320. .   
 

             
 

1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  

 

 



 

 

321. :   
______________________________________________________________________ 
______________________________________________________________________ 

1

2
-P1

=STOP

L1/5
L2/5
L3/5

N/5

PE/5

M
3 ~

UVWPE
-M

1

2

3

4

5

6

-F1

95

96

97

98
-TRB

/1.B4

/1.A62 4 6

1 3 5

95

96
-TRB

97

98
-TRB

1 2

FU_1

3

4
-P2

=START LEVO

3

4
-P3

=START DESNO

-S
=MOTOR  PREOPTERECEN

A1

A2
-KM1

1

2

3

4

5

6
-KM1 13

14
-KM1

21

22
-KM1

A1

A2
-KM2

1

2

3

4

5

6
-KM2 13

14
-KM2

21

22
-KM2

 

322. . 
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