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.  
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,  DID , 
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(« »)  E1,  

. ,  

.  
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 –  DID, .  

 – Caller ID.  

 Caller ID . 

 Caller ID  ANI 

(Automatic Number Identification - »),  
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,  

, ,  

, .  

,  (  4 ). 
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. 
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. . 2.1  

,  

. 

 2.1 -  

 

 

.  
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 (
 

) 
.  

. 
 ) 

 
 

 
  

 /d
isa

   
 

 LG   ARIA SONO 3x8 6x24 1  + - - - - + 
 LG Nortel IP LDK-100 8x92 24x276 8  + + - 5 + + 
 LG Nortel IP LDK-300 8x92 24x276 8  + - - 5 + + 
  1*4 2x8 . - - - - 5 + - 
  2*4 3x12 2x6 - - - - - - - 
  2*6 2x8 2x12 -  - - - - - 
  2*12 3x4 6x32   - - - - - 
 MXM-120 0x100 24x76  + + - - - - 
 MXM-300 0x100 24x276  + + - - - - 
 MXM-500 0x100 56x444  + + - - - - 
 Panasonic KX-TEM824RU 6x16 8x24  + + + 5 - + 

 Panasonic KX-TDA100 RU 8x64 16x84 8 
 + + +  

30 + + 

 Panasonic KX-TDA200 RU 8x92 64x546  + + +   
30 + + 

 Panasonic KX-TDA600 RU 8x92 64x547  + + +  
30 + + 
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2. , ? 

3. . 

4. . 

5. . 

6. . 

7. . 
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9.  VPN- ?  

10. . 
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. , -2  32 

,  10  [5, 7].  

, .  

,  

 

 3.2),  – - .  

 

, .  

,  

,  1.5t0,  t0 –  

.  

,  t0. -2  

 (t0),  (5t0)  (1,5t0) 

 7,5 t0.  

 

 3.2.  
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 3.3 – : ,  – ;   – . 
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, . 
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,  50 . 

: 

V = 50               t0 = 1/50 = 0,02 . = 20 ; 

V = 100             t0 = 1 / 100 = 0,01  = 10 . 

 ,  

 01 tV .  

, . 

 : 

1)  – 50, 100, 200 ; 

2)  660, 1200, 2400, 4800, 9600 ; 

3)  –  9600 . 

 

, .  

 

.  

. 

.  

 

: 

,
60

KNV  

 N – , ;  

K – ,  

. 

 400 

,  7,5  

. :   

KNV 50
60

57400
60

.
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  K' – . 

, 333
60
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 . 

, , 

 

. 



92 

 Flash, TELEX-NET  TAG-43  

.  Flash , -   

. 

 TELEX-NET  

.  «TELEX-NET- » -  

 

, , , : 

 ; 

 ,  

; 

 ; 

 ,  

; 

  -  ; 

 ,  

. 

,  «TELEX-NET- »  

 7-

10 , ,  

 1.5-2 , . 
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. , ,  
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. , , : 
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). . 
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 50  100 , /c, -  
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  F-1500; 
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 . 
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,   - 50 
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: 600  1200 .  
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 5 . ,  
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-5 -7, 

 ITU-T V. . 

 

.  

 52  

, ,  ( , 

, .).  
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.  ( , 

, ),  

: ,  
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,  

, ,  
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 2400  5-  

  50 . 
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 ( . 3.12) , 
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 IP- . ,  

 

, I .  
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 3.12 – -24 
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, ,  

. 
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,  
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 RS-232  Ethernet ( . 3.13). 

 ( )  

 (  

) 1-

 ( . 3.14). 

 

 3.13 –   -24 

 

 3.13 : 

1 –   ; 

2 –   ; 

3 –    (  –   

 «-»,  –  «+»,  –   

); 

4 –   ,  

; 

5 –   ; 

6 –   ; 
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7 –   ; 

8 –   ; 

9 – ; 

10 –  4- ; 

11 – ; 

12 –  2- ; 

13 –  RS-232; 

14 –  (Ethernet). 
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,  

, 

. ,  
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  EIA 
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,  

,  

. ,  

.  

 G1, , 

 4-6 .  

, ,  
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 (  G2), . 
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, ,  G3  
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.  
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[10, 13, 15, 26], .  
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); 
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 ( )  

.  «0»  «1» – 

.  

 – , .  

.  

,  

. 

, 

 ( )  ( . 4.5).  

 

 

.  

 ( ), 1 2. 

 

 4.5 -  
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.  

,  

  .  

,  ( )  

 ( ) ,  

. 

 ( ), 3   

. ,  

, ,  

 ( , .), 

,  

, . 

, ,  

,  

,  

 

 ITU (G3  G4).  

. ( . 4.1). 

 

 4.1 –  

 
ITU 

 
 

,   

V.27 1988 4800, 2400  

V.29 1988 9600, 7200, 4800  

V.17 1991 14 400, 12 000, 9600, 7200  

V.34 1994 28 800  

V.34bis 1998 33 600  
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). 
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:  15 , 64  

.  

. 

, : 

1) : 

- ; 

- . 
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- . 

  .  
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 ,  
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, . 

, ,  
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.  – ,  

 (  

). 

 

 ITU-T  

G1-G3. 

 4.2    G1-G4 

 
ITU-T 

 
, 

 
 ,  

 
) 

 
 

   

 
4, 

 
G1 4 3,85 

FSK (2100  - 
 

,1300   -  
 

  6 

G2 4 3,85 AM (SSB)  
FSK  3 

G3 8 3,85 
7,7 

MPSK, V.27 ter, 
2.4/ 4.8 ; 

V.29, 7.2/9.6 ; 
V.17, 12/14.4 ;  

V.34, 28,8  

FSK (V.21), 
 

 300 , 
1650  1850  

 
, 

 
<1 

G4 
7,87 
9,45 
11,8 
15,7 

7,87 
9,45 
11,8 
15,7 

ISDN, 
64  

 7  
 

 
 

, 

MMR 
<0,25 

 

 G4  (64 ) , 

, ,  

ISDN  LAN,    
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64 .  G4  

: 4  2-4 . 
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), .  
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.  

 G3  

.  

 V.27ter,  

 2,4  4,8 .  3,  90-  

.,  V.29,  

 7,2  9,6 .  90- .,  

 12  14,4 ,  V.17. 

,  90- .  V.34,  

 28,8  

G4  ISDN,  
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.  

: 
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 220×290  ,  A4,   

; 

 422×600  . 

 , , .  
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 178, 1500  2250 . 
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3. , ? 

4. ? 

5. . 

6. ? 

7.  

? 

8. ? 

9.  

? 

10.  

? 

11. ? 
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5   

 

 

),  

.  

) . 

, ,  

,  

. , ,  

 [21].  

: 

 ;  

  ( ) ;  

 :  

  ( )  

 (short range modems); 

  (baseband modems);  

  (CSU/DSU);  

 ;  

 ;  

 .  

, ,  

.  

 ( ),  

. 

 

,  

3,1 , .  
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 ( ,  

.) .  

,  

 ( ),  

,  « » (baseband),  

, ,  

. 

-

,  

,  

. 

 

,  

.  

 100 ,  

 19.2  [17, 21]. 

. 

,  

, 1/ 1  ISDN,  

. 

 

 

,  

.  

 ZyCELL, ETC  MNP10. 

 

.  

, , 

,  ITU-T .25 [33]. 
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,  

 K .  

. 

,  

.  

 ( ).  

 

 (  300 )  (2-10 ),  

 [18, 26]. , 

 

,  

. 

: 

 ; 

 .  

 

.  DTE-

DCE .  

 –  

. ,  

. 

, 

, ,  

.  

.  

, ,  

.  

 DTE-DCE.  
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, .  

, , ,  

 [6, 13].  

 

 [7, 8].  

 

.  

, : 

 , ,  

,  

.  

  

, .  

: 

- , .  

, .  

 

,  ( ) -  –  ( ). 

 

 DTE-

DCE.  

,  

. 

:  

 ;  

 , ;  

  V. 25bis;  

 ;  

 , .  
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. , 

 Hayes,  

 

 [21]. ,  

 Hayes- . ,  

, ,  

 ISDN . 

,  

 ITU-T 

V. 25bis.  

 

, .  

 

 ( ) . 

 

SMNP (Simple Manager Network Protocol),  

 ( ) . 

:  

 ;  

 ;  

 ;  

 .  

,  

 DTE  

 DTE-DCE.  – ,  

.  

,  

. 
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 Notebook.  

. , , 

.  

 PCMCIA. 

,  

,  

.  

, ,  

. 

 

5.1  

 

5.1.1  

 

 ( . 5.1) : 

  (  

, 

,  

 ( ,  « »), , 

, ; 

  (Digital Signal Processor — DSP); 

  (  ); 

  RS232. 

 

,  4-  

.  

.  

. 
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,  

.  

, . 

 

RS232
c  

 
 

’

 
 

’

 

 5.1 –  

 

5.1.2  

 

 

.  – ,  

, . 

, , 

 ITU-T [25]  V.xx. 

 V : 

  (  V.21, V.23); 

  (  V.22, V.22 bis, V.26, 

V.32 bis, V.34, V.90, V.92); 

 . 

 ITU-T.  

 5.1.  
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 5.1 –  

 
  

 
 

V.21 FSK  300  
,  

V.22 DPSK  600/1200  

V.22bis QAM  1200/2400  

V.23 FSK  600/1200  (  videotex), 
 V.21, V.22  V.22bis 

V.26 FSK  
 2400/1200  

V.27 FSK  
 4800  

V.27ter DPSK  2400/4800  
(fax) 

V.32 QAM ,  
9600  

V.32bis TCM ,  7200, 12,0  
14,4  

V.34 QAM  28,8 ,  
 

V.34bis QAM  32  

V.90 PCM 
.  

56  33,6 
 

V.92 PCM 

.  
56  48 

,  
 V.44 

 

 V.32  

 9600 

.  

,  V.42bis (  

).  
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38400 . ,  

,  4800 . 

 V.32 bis  14,4 ,  

,  

 V.42bis. 

,  ( , 

MNP-5), , , 

, ,  

.  

.  V.42  

,  

.  

.  

 2  4 .  

: 

 V.32 9600 +  = 38400  

 V.32bis 14400 +  = 57600  

 V.34 28800 +  = 115600  

 V.90  1998 ,  

.  

 56 .  

:  56  

 33,6  «  – ».  

, . 

 V.92  2000 ,  

 V.92: 

1.  

 48 . 

2.  V.92  V.44,  

.  6:1, ,  
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 V.42bis.  

 300 . 

3. ,  « » 

(Quick Connect), . 

,  V.92,  

 « »  

» («on hold») .  

,  

.  V.90  

. 

 

5.1.3   (Quick Connect) 

 

 «  »  

. ,  

. ,  

. , 

 V.42  

. ,  

. 

» (Quick Connect)  

.  

 (  30 )  10 . 

 

, .  

,  « »,  

. ,  « »,  

.  V.92 

 

.  
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.  

 

. 

 Quick Connect, ,  

.  Quick Connect IP-

 

.  IP- , 

 Quick Connect  

.  

,  

. ,  

 

. 

 

5.1.4   (Modem-on-Hold) 

 

,  

. ,  Internet  

.  Modem-on-Hold  

 (Call Waiting Survival), , 

 Internet.  

, , . 

, , 

,  

, . , 

,  

, , ,  

 Internet. 

 Modem-on-Hold. 
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 , , :  

. 

 , , : . 

 , , : . 

 :  

. 

 :  

. 

,  

,  

. ,  

, ,  

. 

 

5.1.5  RS-232 

 

RS-232 .  

 1969 .  

 

 (Electronic Industries Association - EIA)  

 (Recommended Standard - RS)  232 [9, 33]. RS-

232  

.  RS-232  7 . 

 ITU-T  

 V.24  V.28 [18]. 

 «D» RS-232  1987 .  

,  

 DB-25. 

,  1991 . 

 EIA/TIA-232E. ,  
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. 

 

5.1.6  

 

 RS-232 .  

, .  

,  

.  

, , . 

, ,  

,  ASCII (American Standard Code for Information 

Interchange).  RS-232  

, ,  

. 

 

.  7  ASCII.  

 1  0 ,  8-  

 (  )  (  

 ). ,  

. 

 ASCII,  

 128  ASCII-  

 128 .  

, , 

. ,  

,  

ASCII.  ASCII  256, , ,  

 (28 = 256).  

. 
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, , 

.  

. 

, , ,  

 10-11 ,   7-8 . 

 

5.1.7  RS-232 

 

 RS-232 : 

1. . 

2. ,  

. 

3. . 

4. . 

 

 5.2 -  RS-232 

 
DB25 

 
DB9 

EIA  
(RS-232) 

ITU-T 
 

(V 24) 
   

DCE 
 

DtE 

1  AA   GND   
2 3 BA 103 ,  TxD  x 
3 2 BB 104 ,  RxD x  

4 7 CA, CJ 105, 133 ,  
 RTS  x x 

5 8 CB 106  CTS x  
6 6 CC 107  D  DSR x  
7 5 AB 102  SG x x 
8 1 CF 109  DCD x  

9     DCE: +12 , 
20   x  

10     DCE: -12 , 
20   x  

11   126    x 
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DB25 

 
DB9 

EIA  
(RS-232) 

ITU-T 
 

(V 24) 
   

DCE 
 

DtE 

12  SCF 122  
 SDCD x  

13  SCB 121  
 SCTS x  

14  SBA 118 ,  
 STD  x 

15  DB 114  (DCE) TC x  

16  SBB 119 ,  
 SRD x  

17  DD 115  (DCE) RC x  
18   141  ( )   x 

19  SCA 120  
 SRTC  x 

20 4 CD 108,1, 
108,2 

 DCE,  
DTE DTR  x x 

21 
 CG 110  SQ x  
 RL 140    x 

22 9 CE 125   RI x  

23  CH 111  
 (DTE)   x 

23  CI 112  
 (DCE)  x  

24  DA 113  (DTE)   x 

25   142  (  
)  x  
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5.1.8  

 

 5.2 ( ). 

,  

, ,  

. ,  

,  Hayes  Smart 

Modem 1200,  Hayes- .  

 28  (  

).  

 AT (attention) .  

 AT- . Hayes- ,  

.  

. 

: 

  « » (  1-5). 

 

.  

. 

  «connect» ( ) 

 7, 8, 12-15.  

.  

, ,  

.  (  

«connect»), ,  

 « » (  22). 

  « »  « ».  

,  

.  
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,  ( ). 

. 

. 

 

 

.  

,  

.  

. 

 

5.1.9  

 

 5.3. 

 

 1-8)  « ». 

 

. 

 « » (  8, 11-15) 

. 

 

. 

 

. 
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 5.2 –  



146 

 

 5.3 –  



147 

5.2  xDSL 

 

 5.4  ADSL-  

. 

 ADSL  

: .  

 ADSL ,   

ADSL.  

 ( ).  

.  

.  

.  

 300  3400 , 

ADSL ,  30 . 
 

 

 5.4 -  ADSL  
 

 

 ISDN  ISDN  80 , 

ADSL ,  138 .  

,  (Frequency Division 

Multiplexing, FDM) . 
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FDM :   

,  . ,  

,  

.  

, 

, .  

ADSL .  1993  

 (ANSI)  

» (Discrete MultiTone, DMT)  

 ADSL [18, 33]. ,  DMT 

 

. 

 DMT, ,  

, : 

 , ,  

; 

  (  

). 

 ANSI  ADSL  256  

 (downstream)  32  

 (upstream).  

,  4,3125 .  

, , ,  

. ,  ADSL  

 4  

, . 

 DMT  

(Carrierless Amplitude / Phase, CAP).  

 ADSL-  ( ),  

.  
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,  

 (  

)  ADSL.  

,  

, .  ADSL 

,  

. ,  

:  ADSL,  

,  ADSL.  

 

, . , 

 DSL,  

,  (  

).  

 

.  

,  -  

 DSLAM. 

 

: 

 ; 

 ; 

 ; 

 ,  

Internet; 

  ( , , ); 

  ( , , ). 
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5.3  

 

1. . 

2.  

. 

3.  « »? 

4.  « »? 

5.  (  5.2) , 

. 

6. , ? 

7.  

xDSL ? 

8. , , ? 
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6  
 

6.1 Wi-Fi 
 

6.1.1  

 

 (Wireless Local Area Network, WLAN)  

,  

 [26, 28].  WLAN  

.  

 – ,  

.  – 

.  

,  

.  

,  

.  – , 

, ,  

, .  

,  

,  

(FEC) .  

.  

 

, . ,  

, ,  

, .  

 LAN.  

,  ( )  

, ,  

 . ,  
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, ,  

.  

,  

.  6.1 , 

.  

,  

. ,  

 (  

6.1 ), , , . 

,  

, ,  CSMA/CD.  

,  

. , , .  

, ,  

.  

, ,  

.  

,  

,  

. 

, , 

,  

. , 

.  

 (  6.1 ).  

, ,  

.  

 

, . 
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  6.1 — :  - 
,  -  

 

 

, : 

 .  

,  

.  

,  

. 

,  

,  

, . 

 

, .  

 ,  

, .  

 , . . 
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 ,  

,  

. 

 , ,  

. 

 . , 

,  

.  

,  

. 

 .  

, , 

.  

,  

.  

,  

,  

.  

 

6.1.2  

 

 IEEE 802.11  Wi-Fi -  

 Wi-Fi Alliance,  

 IEEE 802.11 [10, 28]. Wi-Fi  

 Wireless Fidelity - « »;  

 Hi-Fi. 

 IEEE 802.11  –

,  

, 

 Ethernet.  
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, , ,  

. , , 

.  

,  

.  

, .  

. 

 802.11 ,  

 

 [23].  

 802.11 : WEP (Wired Equivalent Privacy – , 

). ,  

, . 

 802.11  –  – 

, .  

 802.11,  

 24  (  WEP).  

 

802.11i.  2003  Wi-Fi Alliance  

 WPA (Wi-Fi Protected Access –  Wi-Fi),  

 802.11i.  

 802.11i,  2004 ,  

 WPA2.  

 WPA2  

,  

, . 

 WPA2  

 Wi-Fi Alliance. 
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6.1.3  802.11  802.11b 

 

 1999 : 802.11  

 802.11b,  802.11  1997.  

 802.11b  IEEE  2,4 

.  11 ,  

 Ethernet,  

 DSSS,  Complementary Code Keying ( ). 

 2,4  80  

 802.11b  1997 . 

 14 , , , 

 5  (  6.2). 

  

     6.2 –  2,4 . 

 

 802.11b  

 22 ,  5  

, .  

,  

,  2,4 ,  802.11  

,  

, .  

 30  11 ,  

 22   14  .   
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 802.11b. . 6.2  

,  1, 6  11.  

,  12, 13  14  

 802.11 .  90-  

, ,  10  11,  

 –  10,11,12  13,  

,  14 .  

, ,  

,  4;  

 1, 5, 9  13.  802.1lb  

 14  2,4 ,  

.  

 802.11  

 300  5 

. , ,  

,  5 , 

 2,4 .  

 48 .  

 20 ,  12  

.  

 802.11  

 (OFDM).  

 52  BPSK, QPSK, 16-QAM 

 64-QAM,  20 

.  

 6, 9, 12, 18, 24, 36, 48  54 .  5  

 802.11  « »  

. . 

, , ,  



158 

, ,  

.  

 

6.1.4  802.11g 

 

 802.11g  

 IEEE  2003 . ,  

,  802.11 ,  54 ,  

 2,4 , ,  

 11  802.11b.  

 802.11g  

 802.11b,  

. ,  802.11 , 

 (OFDM).  

 2,4  

,  FSSS  DSSS.  

,  

.  

 802.11b .  2007  

802.11  802.1lb  802.11- 2007,  

. 

 

6.1.5  802.11n 

 

 802.11n  

 (  300 ).  

802.11n   5  ,   2,4  ,   

 5  

,  
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 2,4 .  

 802.11n . 

 OFDM .  

 20 ,  802.11  802.1lg,  

 802.11n  40  (  

 20 ).  

 

,  

 OFDM:  52  20  

 57 ,  40  114.  

 54  65  20 

 135  40 . 

.  

 80.1la/g  

 800 .  802.11n  

,  400 ,  

 40  150 . 

 MIMO (Multiple Input Multiple Output –  

).  

,  

.  

, , ,  

,  

, , .  MIMO  

 

) ,  

 – , .  MIMO  

, , –  

 

.  MIMO  
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. ,  

,  

 

, ).  MIMO 

 (spatial multiplexing).  

MIMO  :   ×  R:  S.   –   

, R – ,  S – 

, .  

 MIMO  802.11n  3×3:2,  

,  

.  MIMO 3x3: 2 

,  300  

 40 .  802.11  

 4x4: 4,  600 . 

,  802.11n  

 MAC –  

.  

 

 

 

. ,  

. 

 

6.1.6  Wi-Fi. 

 

 Wi-Fi  

: 

  

  

 . 
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 Wi-Fi  – ,  

 

. 

, 

.  –  

, , .  

, , 

. , 

,  .  

.  

: PCI, PCMCI, micro-PCI, USB, .,  

 USB.  

. 

 ( . Wireless Access Point, WAP) –  

,  

 ( )  

. 

 

 ( , . .)  

. 

 

 «hotspot» – , , , 

.  

, , . 

 

.  

. ,  

.  

, , , 
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, , 

. 

.  

,  

,  

. 

 

 ( ),  

.  

, ,  

. 

,  

, , 

. ,  

,  

 ( ), . 

 

6.1.7  

 

 Ad-Hoc.  (  6.3)  

.  

 « »,  

. ,  

. 

 – :  

 ( ).  

. 

,  Ad-Hoc  

 11 ,  

. 
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 6.3 –  Ad-Hoc 
 

,  11/N 

,  N –  .  

, . 

 

. 

 « ».  

 (  6.4).  

.  

, ,  

. 

 

 6.4 –  « » 
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 Ethernet,  

 –   

. 

 WDS  WDS with AP.  WDS (Wireless Distribution System) 

 « ».  

, .  

.  

, , 

, . 

 uplink-

 (  6.5). 

, ,  

.  

 LAN,  

, . 

 

 

 6.5 –  WDS 
 

,  

.  

 

. 
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, ,  

. , 

. 

 WDS with AP (WDS with Access Point)  «  

, »,  

, 

 (  6.6).  

.  

. 

, ,  WDS 

with AP ,  

 15-20 .  

 WDS- , 

, ,  

 uplink- . 

 

WDS with AP

 

 6.6 –  WDS with AP 

 

. ,  

 

,  
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.  

 (Repeater) (  6.7). 

,  

, .  

, . 

,  

 

,  « » 

. 

 802.11,  

 (  

) .  WDS  

,  WDS .  

. 

 

 

 6.7 –  

.  

,  

Ethernet,  

.  

 –  (  6.8).  
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.  802.11,  

. 

 

 6.8 –  

6.2  Bluetooth. 

 

6.2.1 . 

 

 (Personal Area Network, PAN)  

, , ,  

 10 . , , 

,  (Personal Digital Assistant, PDA), ,  

,  [20, 26].  

 PAN  

, , , , . .  

 PAN  

 ( ), . 

 PAN, 

 PDA.  

, ,  
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, ,  PAN  

.  

, . 

, ,  

,  LAN – . ,  

.  PAN  

, ,  

. 

 PAN  LAN,  PAN  

. 

. ,  

, .  

, ,  

 PDA  

.  

, .  

 PAN  

. 

 

,  

.  

, , .  

 PAN ,   

.  

,  100  (  

 600  3 ). 

 PAN  Bluetooth,  

 8  2,4  

 723 . 
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6.2.2  Bluetooth 

 

 Bluetooth  Bluetooth SIG (Bluetooth Special 

Interest Group),  Ericsson. 

 Bluetooth  IEEE 802.15.1  

 IEEE 802.  Bluetooth 

.  

,  10  100 ,  

.  255 ,  8 

. 

,  –  (  6.9). 

 

, .  

, ,  

,  

. 

 

 6.9 –  

 

 

,  2,4 . 

 3 ,  
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 2,1 .  

 

 TDM.  

,  ( ,  

),  

, .  

. , 

, ,  

.  

.  

 

 (  

),  

.  

, ,  

.  

,  ( )  

,  

.  

Bluetooth  FHSS.  

, 

 

.  

.  

, ,  

. 

, , ,  

 

.  Bluetooth  

 (FEC),  
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.  Bluetooth  

.  

 ( , )  

,  (Synchronous Connection-Oriented 

link, SCO).  64 .  SCO 

. 

 ( , ) 

,  

 (Asynchronous Connection-Less link, ACL).  

 ACL  

. 
 

6.2.3  Bluetooth. 

 

Bluetooth ,  

.  

,  

. , 

 Ethernet  IEEE 802.11,  

.  Bluetooth  

 

, , , 

 TCP/IP. ,  Bluetooth  

 

. ,  

 (FTP),  

 (HTTP).  Bluetooth  

,  

.  
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 Bluetooth .  1.0  

 1999 ,  1.2 –  2003 ,  2.0 –  2004 

,  2.1 –  2007 ,  3.0 –  2009 .  

. 

,  

. ,  

 ( , , ,  

),  RS-232  

. . 

 Bluetooth  

 IEEE 802  802.15.1  

 Bluetooth,  

MAC (  6.10). 

 

 6.10 –  Bluetooth  OSI  
 IEEE 802. 

 

,  

.  

 

.  
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,  

,  SCO  

ACL.  Bluetooth ,  0  

2744  (343 ).  

 240  (30 ). 

 

, ,  

, . 

 (Logical Link 

Control Adaptation Protocol, L2CAP)  Bluetooth. 

,  

;  

.  L2CAP  

 64  

.  L2CAP  

. 

 SCO.  

 ( ),  

 64 . 

 

,  

. 

 

6.2.4  Bluetooth 

 

 

 FHSS  2,4 .  1 

,  79 ( )  

23 ( , , ).  1600 ,  

 625 .  
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 (TDM), -

,  625 .  

 1.0  1  

 (BFSK),  

 1 .  

 Bluetooth  625 ,  

.  

,  625  

366 .  2.0  

 (Enhanced Data Rate, EDR),  

 (BFSK)  (PSK) 

;  3 ,  

 –  2,1 .  EDR  

 1 .  

 1,3  5 . ,  

,  

. ,  

, , ,  5 ,  2870 

 (  2744 ).  

 ACL), ,  (  SCO), 

. ,  

 – 366  ( . 6.12): 

 240 .  

 (72 ) .  

 Bluetooth  6- ,  

 

.  

,  1/3  

 1/3 ,  1  3  

). ,  
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, , , ,  

, .  

 (54 ) ,  

, ,  

.  

,  000 .  

 1/3  FEC.  

,  3-  5- ,  

. , ,  

 1/3  2/3  FEC  

.  

 

 

 6.12 –  Bluetooth,  

 

 

6.2.5  Bluetooth 

 

,  Bluetooth,  

 Bluetooth . 

 Bluetooth , 

, : 

, , .  
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,  

. , , 

, , 

 

 Bluetooth,  

.  

 Bluetooth  

 (Pairing),  

.  

; ,  

, .  

 Bluetooth , 

 PIN-  Bluetooth. ,  

,  PIN- . ,  

,  

, ,  

 PIN- .  

,  

. 

 

6.2.6  Bluetooth 

 

 Bluetooth- :  

 Bluetooth baseband-  (  

), .  

, 

 baseband- , ,  

 flash- . ,  

 Bluetooth- ,  

,   ,  
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,  

 

,  Bluetooth,  

 (  Bluetooth  ANSI  Java , , 

, ). ,  

baseband-  

. 

, ,  chipset, 

.  

 

. 

,  6.1. 

 Radio, Baseband, LMP, L2CAP, SDP. 

 

 6.1 

  

 Radio, Baseband, LMP, L2CAP, SDP 

 RFCOMM 

 
 TCS Binary,  

 PPP, UDP/TCP/IP, OBEX, WAP, vCard, vCal, IrMC, WAE 

 

 Bluetooth  

,  

,  

». ,  

, , 

.  Bluetooth  
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»,  

, , ,  

, , 

. 
 

6.3  

 

,  

Wi-Fi  Bluetooth? 

 Wi-Fi? 

 «AP»  

. 

 « »  

. 

 «WDS»  

. 

 «Repeter»? 

 802.11  802.11b. 

 Bluetooth. 

. 

 Bluetooth . 
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7  

 

7.1  RS-232 

 

 60-  

. ,  

,  

. . 

, , ,  

.  4 

,  5 .  8 .  

. 

 1962  Electronics Industries Association (EIA)  

,  «  232». 

 RS-232 ,  

. 

 5  8 ,  

±3  ±25 .  16 ,  

. , ,  

.  

. 

 1969  EIA  RS-232C,  

 RS-232A/ .  

 25  DB25  

.  

.  

 RS-232C . 
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7.1.1  RS-232. 

 

 RS-232  

 (DTE)  (DCE),  

. 

 RS-232 , 

 AM, ,  

 Z. 

 

.  

, , , . 

 RS-232 ,  

 20 .  

,  

.  

. 

 

7.1.2  RS-232. 

 

 7.1  

 RS-232C.  

,  –  DTE  DCE. 

 RS-232C  

 ITU-T v.28. 

 RS-232C  DTE  

DCE. ,  DTE. 
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 7.1 -  RS-232C 

 

 V0 –   ; 

 R0 –   ; 

 C0 –   ; 

 V1 –  

; 

 CL –   ; 

 RL –   ; 

 EL –   . 

: 

  RL-  3000 ... 

7000 ; 

  V1-  ± 3 ... ± 15 ; 

 EL-  ± 2 ; 

 CL-  

2500 ; 

 . 
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 7.2 –  RS-232C [18] 

 

: 

- ; 

- ; 

- V0-  

± 25  / ± 15  (RS-232/ITU-T v.28); 
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- R0  C0 ; 

-  

 0,5 ; 

-  EL = 0,  V1 = ± 5 ...  ± 15 , 

 RL = 3000 ... 7000 . 

-  C0 

 2500 . 

 RS-232C: 

-  «1»   V1   -

; 

-  «0»  V1  

+3 ; 

-  «ON» 

(«MARK»),  V1  +3 ; 

-  «OFF» 

(«SPACE»),  V1  -3 ; 

-  V1 = -3 ... +3 . 

 

7.1.3  

 

,  V1 = -3 ... +3 ,  

.  

.  

 1 .  

 3% , 

 1 .  

 30 .  

 

. 
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.  

RS-232. 

 RS-232C  D-

 (D-subminiature),  (DTE) - DB25p,  

(DCE)-DB25s 

 D-subminiature: 

 –    – D- ; 

 – . A, B, C, D, E 

 – ; 

 – . P = plug ( ), S = socket ( ). 

 

.  DB25p (plug-

»)  DB25m (male-» »),  DB25s (socket-» ») – 

DB25f  (femini-» »). 

 

 

 7.3 –   DB25  RS-232C 
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 DTE  DCE,  

. ,  DTE  

 DCE, :  DCE  

DTE.  DTE  DCE  

 ( ) .  DTE  

 DCE ,  ( ) . 

 RS-232 : 

 16 ; 

 4 ; 

 2 . 

,  

. ,  TD  GND  

 DTE  DCE  RS-232c . 

 ITU-T v.24  37 ,  

 (DTE)  

 (DCE). 

 RS-232C  ITU-T v.24 

.  RS-232C  

 ITU-T v.24,  7.1. 

. 

 RS-232C ,  

.  

, .  

RS-232C  13  AM  Z, 

. 

: 

A –   : 

 : AB (GND), BA (TxD), CB (CTS), CC (DSR); 

 : CD (DTR), CE (RI); 

 : DA (TST), DB (TST); 
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 : TM (TM). 

B –    (RTS): 

 : AB (GND), BA (TxD), CA (RTS), CB (CTS), CC (DSR); 

 : CD (DTR), CE (RI); 

 : DA (TST), DB (TST); 

 : TM (TM). 

C –   : 

 : AB (GND), BB (RxD), CC (DSR), CF (DCD); 

 : CD (DTR), CE (RI); 

 : DD (RST); 

 : TM (TM). 

D –    (RTS): 

 : AB (GND), BA (TxD), BB (RxD), CA (RTS), CB (CTS), 

C (DSR), CF (DCD) 

 : CD (DTR), CE (RI); 

 : DA (TST), DB (TST), DD (RST); 

 : TM (TM). 

E –   : 

 : AB (GND), BA (TxD), BB (RxD), CB (CTS), CC (DSR),  

 F (DCD); 

 : CD (DTR), CE (RI); 

 : DA (TST), DB (TST), DD (RST); 

 : TM (TM). 

F –    (RTS),   

: 

 : AB (GND), BA (TxD), CA (RTS), CB (CTS), CC (DSR), 

SBB (SRD), SCF (SDCD); 

 : CD (DTR), CE (RI); 

 : DA (TST), DB (TST); 

 : TM (TM). 
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G –   ,   

 (SRTS): 

 : AB (GND), BB (RxD), CA (RTS) CC (DSR), CF (DCD), 

SBA (STD), SCA (SRTS), SCB (SCTS); 

 : CD (DTR), CE (RI); 

 : DD (RST); 

 : TM (TM). 

H –   , : 

 : AB (GND), BA (TxD), CB (CTS), CC (DSR), SBB (SRD), 

CF (SDCD); 

 : CD (DTR), CE (RI); 

 : DA (TST), DB (TST); 

 : TM (TM). 

I –   , : 

 : AB (GND), BB (RxD), CC (DSR), CF (DCD), SBA 

(STD), SCB (SCTS); 

 : CD (DTR), CE (RI); 

 : DD (RST); 

 : TM (TM); 

J –    (RTS),  

: 

 : AB (GND), BA (TxD), CA (RTS), CB (CTS), CC (DSR), 

SBA (STD), SBB (SRD), SCA (SRTS), SCB (SCTS), SCF (SDCD); 

 : CD (DTR), CE (RI); 

 : DA (TST), DB (TST); 

 : TM (TM). 

K –   , : 

 : AB (GND), BB (RxD), CC (DSR), CF (DCD), SBA 

(STD), SBB (SRD), SCA (SRTS), SCB (SCTS), SCF (SDCD); 

 : CD (DTR), CE (RI); 
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 : DA (TST), DB (TST), DD (RST); 

 : TM (TM). 

L –    (RTS),  

 SRTS): 

 : AB (GND), BA (TxD), BB (RxD), CA (RTS), CB (CTS), 

CC (DSR), CF (DCD), SBA (STD), SBB (SRD), SCA ( SRTS), SCB 

(SCTS), SCF (SDCD) 

 : CD (DTR), CE (RI) 

 : DA (TST), DB (TST), DD (RST) 

 : TM (TM) 

M –   ,  

 : AB (GND), BA (TxD), BB (RxD), CA (RTS), CB (CTS), 

C (DSR), CF (DCD), SBA (STD), SBB (SRD), SCB ( SCTS), SCF (SDCD) 

 : CD (DTR), CE (RI) 

 : DA (TST), DB (TST), DD (RST) 

 : TM (TM) 

Z –   , . 

, COM  D  

. 

 

7.2  RS-485 

 

RS-485 (Recommended Standard 485  EIA/TIA-485-A) -  

 

.  

: Electronic Industries Alliance (EIA)  Telecommunications Industry 

Association (TIA).  (  

 1-  OSI).  

. RS-485  
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 RS232  

. 

 

7.2.1  RS-485 

 

 .  

,  

.  « » 

(driver), ,  

. 

.  

.  

 « »  « ».  

 ( ).  

 

, 

. 

 ( ) .  

,  

 «1»  AB  «0»  

 AB . ,  

«0»  «1»  ( ) . 

.  

.  

 

,  

. 

.  

,  

.  32-  
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. ,  

 « » (  « »,  

). 

.  

 ± 200 , ,  

. . 

 

7.2.2  RS-485 

 

  ( ) 32; 

  1200 ; 

  10 ; 

  ± 1,5 ; 

  ± 5 ; 

  250 ; 

  54 ; 

  12 ; 

  375 ; 

  ± 200 ; 

  (Uab)> +200 ; 

  (Uab) <-200 . 

 12  (  

). , 48  (1/4 )  96  

(1/8),  128  256.  

,  

375 . 
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7.2.3  RS-485. 

 

, RS-485  

, , , 

. , 

 RS-232  (ModBus, DCON  

.). 

 RS-485 : 

  «1»  «0» ; 

 ; 

  

; 

 . 

 

,  

RS-232. 

 RS-485  RS-232. 

 +5 ,  

,  

. ,   

 RS-485  10  RS-

232.  RS-485  32  

. 

,  

.  

 (  RS-

232). ,  

 

 « ».  

. ,  « »  
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 (  RS-485). ,  RS-

232 « »  

. 

 

+
-

1/0

A

B
RS-485

U1

+5

+
-

-
+

1/0

+12

3    TDx

5    GND
-12

“0”

“1”

U1 U2

RS-232

 

 7.4 –    RS-485  RS-232 

 

7.2.4  RS-485: 

 

 RS-485  

: .  

. ,  7.5 

3 . 

 RTS.  RTS = 1 (True), 3 

, ,  RS-485.  
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 (RTS = 0).  

 RS-485  

 RS-232. 

 

 7.5 – 3. 

  

, -

 RS-485 , .  

 « ». ,  

 (MODBUS, DCON, DH485 

.) ,  RS-232  

.  485- . , 

, , , RS-232. 

.  

 

 (Modbus ) . 

 

7.2.5  

 

,  

 RS-485. , 

. ,  
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. ,  

.  

, , , ,  

.  

 « » (master) – « » (slave). « »  

 RS-485 ,  

 RS-485  « ».  

« » , « »  

,  

. 

 « » « »  

 « » ,  

».  « » ,  

» .  « »  

, .  

,  « »  

.  « », , 

 « ».  « »  

»,  

.  

. 

,  

,  « »  

. 

 

7.2.6  RS-485 

 

 RS-485  (bus),  

.  
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» (terminator),  

. 

: 

- ; 

- ,  

. 

 

 

 7.6 -  RS485 

  

 1200  

 32,  (repeater),  

.  

.  

 

. 



196 

 RS-485 ,  

,  « »  

 120 .  

.  

.  

,  

.  

,  

. 

 RS-232  RS-485 ,  RS-

232 .  

,  (  

) ,  

,  1  0.  

. 

,  (  

30-60 ). : . RS 232  

 

.  RS-485  

: .  

 « »  « ». 

 RS-485  1200  

 2,5 . 

RS-485 :  

 

ETHERNET, .  

 RS-485 ,  

, . 
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7.3  
 

1.  DCE (Data Communication Equipment, 

)  DTE (Data Terminal Equipment,  

). 

2.  RS-232? 

3.  RS-485  

RS-232? 

4.  RS-232? 

5.  RS-232? 

6.  RS-485. 

7.  RS-485? 

8.  RS-485. 

9.  RS-232  RS-485. 

10.  OSI  RS-485? 
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1. . . – .: , 2004. - 640 . 

2. . :  / . 

. - :  « », 2007. – 186 . 

3. .  

. – .: , 2003. 

4. . . – .: -

, 2002. – 401 . 

5.  870-5-1-95. .  5. 

.  1.  – .:  

, 1995. - 36 .  

6.  870-5-2-95. .  5. 

.  2. . – .:  

, 1995. - 45 .  

7.  870-5-3-95. .  5. 

.  3. . – .: 

, 1995. - 20 .  

8.  870-5-4-96. .  5. 

.  4.  

.  – .: , 1995. - 

42 .  

9.  870-5-5-96. .  5. 

.  5. . – .:  

, 1995. - 36 .  

10.  45.023-2001 .  

. 

11. . .  

. – .: , 2001. – 480 . 
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12.  2621-94 . .  

. . 

13.  3773-98 .  

. 

14.  4382:2005 . . 

. 

15.  1280-IV « »  18  2003 

,  ( ), 2004, N 12, 

.155 

16. . . – 

.: , 1999. –240 .: . 

17. .  – .: , 2001. – 

282 . 

18. .  

. - .: Siemens, 2002. 

19. ., . . – .: 

, 1998. 

20. ., . . - .: 

, 2001. - 280 .: . 

21. . .  – .: , 1997. 

22. ., ., .  

. . , . 

. . .: , 1971. 

23. ., . . 

. - .: , 2004. - 288 .  

24.  

». – :  ,  2007. ( . 

). 

25. . . ,  

.: . 2002. 
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26. ., . : , 

, : . 3- . _ .: , 2007. -956 .: 

. 

27. ., . . – .: 

, 2003 – 248 . 

28. , , , .  

 802.11. : . . – .:  

», 2004. – 304 .: . – . . .. 

29. : .  3  / 

., ., ., . – .:  

 – , 2004. – 672 .: .  

30. : .  1. – .: 

, 2004. – 672 . 

31. .  . - .: , 1993. – 224 .: . 

32. . . – : 

. . . . -

, 1991. – 46 . 

33. . . – .:  – 

, 2000. – 256 . 

 

 

 




