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Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɰɢɤɥɚ ɆȾɄ.01.01 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 1. 

ɇɚɫɬɪɨɣɤɚ ɩɪɨɬɨɤɨɥɨɜ ɌCP/IP. 

ɐɟɥɶ ɡɚɧɹɬɢɹ: Ⱦɚɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɟɦɟɣɫɬɜɟ ɩɪɨɬɨɤɨɥɨɜ ɌɋɊ/IP, ɟɝɨ ɧɚɡɧɚɱɟɧɢɢ, ɫɨɫɬɚɜɟ ɢ 
ɧɚɫɬɪɨɣɤɟ. Ɉɫɭɳɟɫɬɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɞɟɣɫɬɜɢɹ ɩɨ ɧɚɫɬɪɨɣɤɟ ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɟɜɨɝɨ 
ɨɤɪɭɠɟɧɢɹ Windows ɞɥɹ ɩɪɨɫɬɟɣɲɟɝɨ ɫɥɭɱɚɹ ɨɞɧɨɪɚɧɝɨɜɨɣ ɫɟɬɢ. 

Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ:; 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɫɪɟɞɫɬɜɚ: Microsoft Virtual PC 2007. Ⱦɜɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ Windows XP. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 

ɋɟɦɟɣɫɬɜɨ ɩɪɨɬɨɤɨɥɨɜ TCP/IP (Transmission Control Protocol/Internet Protocol — ɩɪɨɬɨɤɨɥ 
ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɞɚɱɟɣ/ɦɟɠɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ) ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɫɟɦɟɣɫɬɜɨɦ ɩɪɨɬɨɤɨɥɨɜ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɛɨɥɶɲɢɯ ɨɛɴɟɞɢɧɟɧɧɵɯ ɫɟɬɟɣ ɤɚɤ ɥɨɤɚɥɶɧɨɝɨ, ɬɚɤ ɢ ɝɥɨɛɚɥɶɧɨɝɨ 
ɦɚɫɲɬɚɛɚ. 

ɉɪɨɬɨɤɨɥɵ TCP/IP ɪɟɚɥɢɡɨɜɚɧɵ ɜɨ ɦɧɨɠɟɫɬɜɟ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɛɨɬɵ ɫ TCP/IP, ɞɨɫɬɭɩɧɵɯ ɧɚ 
ɦɧɨɝɢɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɥɚɬɮɨɪɦɚɯ. ɋɟɝɨɞɧɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɟ 
TCP/IP, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɂɧɬɟɪɧɟɬɟ ɢ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɭɩɧɵɯ 
ɱɚɫɬɧɵɯ ɨɛɴɟɞɢɧɟɧɧɵɯ ɫɟɬɟɣ ɫ ɦɚɪɲɪɭɬɢɡɚɰɢɟɣ. 

Ɉɫɧɨɜɧɵɟ ɩɪɨɬɨɤɨɥɵ ɫɟɦɟɣɫɬɜɚ TCP/IP 

•ɉɪɨɬɨɤɨɥ ARP (Address Resolution Protocol) 

ARP ɪɚɡɪɟɲɚɟɬ IP-ɚɞɪɟɫɚ,ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ TCP/IP, ɜ ɚɩɩɚɪɚɬɧɵɟ 
ɚɞɪɟɫɚ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. ARP ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɭɡɥɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ 
ɨɞɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɫɟɬɢ, ɫɥɟɞɭɸɳɢɟ ɫɥɭɠɛɵ ɩɪɨɬɨɤɨɥɚ: ɚɩɩɚɪɚɬɧɵɟ ɚɞɪɟɫɚ (ɢɥɢɆȺɋ-
ɚɞɪɟɫɚ— ɚɞɪɟɫɚ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɭɩɨɦ ɤ ɫɪɟɞɟ ɩɟɪɟɞɚɱɢ); ɤɨɝɞɚ ɧɚARP-
ɡɚɩɪɨɫɨɬɩɪɚɜɥɹɟɬɫɹ ɨɬɜɟɬ, ɬɨ ɨɬɩɪɚɜɢɬɟɥɶARP-ɨɬɜɟɬɚɢ ɡɚɩɪɚɲɢɜɚɸɳɢɣ ɭɡɟɥ ɡɚɧɨɫɹɬIP-
ɚɞɪɟɫɚɢ 

ɚɩɩɚɪɚɬɧɵɟ ɚɞɪɟɫɚ ɞɪɭɝ ɞɪɭɝɚ ɜ ɥɨɤɚɥɶɧɭɸ ɬɚɛɥɢɰɭ, ɧɚɡɵɜɚɟɦɭɸ ɤɷɲɟɦ ARP, ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɉɪɢɦɟɪ: Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ARP ɜ Ɉɋ Windows ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɚɧɞɚ arp.exe. ɇɢɠɟ ɩɪɢɜɟɞɟɧ 
ɩɪɢɦɟɪ ɫɨɞɟɪɠɢɦɨɝɨARP-ɤɷɲɚɤɨɦɩɶɸɬɟɪɚ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ: 

ɋ:\arp.exe -a     
Interface: 192.168.75.103 ---0x10004   
Internet Address Physical Address Type 
192.168.75.100 00-c1-28-01-94-85 dynamic 
192.168.75.104 00-07-95-09-2c-70 dynamic 
192.168.75.253 00-50-bf-7c-7f-02 dynamic 
192.168.75.254 00-e0-18-3b-a3-d7 dynamic 
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•ɉɪɨɬɨɤɨɥ IP (Internet Protocol) 

Ɇɟɠɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ IP (Internet Protocol) — ɷɬɨ ɧɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɢ ɧɟɧɚɞɟɠɧɵɣ ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɞɚɬɚɝɪɚɦɦ, ɨɬɜɟɬɫɬɜɟɧɧɵɣ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, 
ɡɚ ɚɞɪɟɫɚɰɢɸ ɢ ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɩɚɤɟɬɨɜ ɦɟɠɞɭ ɭɡɥɚɦɢ. 

Ɍɟɪɦɢɧ «ɧɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ» ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɚɧɫ ɞɥɹ ɨɛɦɟɧɚ 
ɞɚɧɧɵɦɢ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. Ɍɟɪɦɢɧ «ɧɟɧɚɞɟɠɧɵɣ» ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɨɫɬɚɜɤɚ ɧɟ 
ɝɚɪɚɧɬɢɪɭɟɬɫɹ. IP ɜɫɟɝɞɚ ɩɪɟɞɩɪɢɧɢɦɚɟɬ ɜɫɟ ɭɫɢɥɢɹ, ɱɬɨɛɵ ɞɨɫɬɚɜɢɬɶ ɩɚɤɟɬ. IP-ɩɚɤɟɬɦɨɠɟɬ 
ɛɵɬɶ ɩɨɬɟɪɹɧ, ɞɨɫɬɚɜɥɟɧ ɜɧɟ ɨɱɟɪɟɞɢ, ɞɭɛɥɢɪɨɜɚɧ ɢɥɢ ɡɚɞɟɪɠɚɧ. ɉɪɨɬɨɤɨɥ IP ɧɟ ɩɵɬɚɟɬɫɹ 
ɢɫɩɪɚɜɢɬɶ ɨɲɢɛɤɢ ɷɬɢɯ ɬɢɩɨɜ. ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɩɨɥɭɱɟɧɢɹ ɩɚɤɟɬɨɜ ɢ ɩɨɜɬɨɪɧɨɟ ɨɛɪɚɳɟɧɢɟ ɡɚ 
ɩɨɬɟɪɹɧɧɵɦɢ ɩɚɤɟɬɚɦɢ ɜɯɨɞɹɬ ɜ ɤɪɭɝ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɪɨɬɨɤɨɥɚ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, 
ɧɚɩɪɢɦɟɪ TCP. 

•ɉɪɨɬɨɤɨɥ ICMP (Internet Control Message Protocol) 

ɉɪɨɬɨɤɨɥ ɦɟɠɫɟɬɟɜɵɯ ɭɩɪɚɜɥɹɸɳɢɯ ɫɨɨɛɳɟɧɢɣ. ɂɫɩɨɥɶɡɭɹ ICMP, ɭɡɥɵ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, 
ɫɜɹɡɵɜɚɸɳɢɟɫɹ ɩɨ ɩɪɨɬɨɤɨɥɭ IP, ɦɨɝɭɬ ɫɨɨɛɳɚɬɶ ɨɛ ɨɲɢɛɤɚɯ ɢ ɨɛɦɟɧɢɜɚɬɶɫɹ ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɭɩɪɚɜɥɹɸɳɟɣ ɢɧɮɨɪɦɚɰɢɟɣ ɢ ɫɜɟɞɟɧɢɹɦɢ ɨ ɫɨɫɬɨɹɧɢɢ. ICMP-ɫɨɨɛɳɟɧɢɹɨɛɵɱɧɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 

-IP-ɞɚɬɚɝɪɚɦɦɚɧɟ ɦɨɠɟɬ ɩɨɩɚɫɬɶ ɤ ɭɡɥɭ ɧɚɡɧɚɱɟɧɢɹ. 

-IP-ɦɚɪɲɪɭɬɢɡɚɬɨɪ(ɲɥɸɡ) ɧɟ ɦɨɠɟɬ ɩɟɪɟɧɚɩɪɚɜɥɹɬɶ ɞɚɬɚɝɪɚɦɦɵ ɫ ɬɟɤɭɳɟɣ ɫɤɨɪɨɫɬɶɸ 
ɩɟɪɟɞɚɱɢ. 

-IP-ɦɚɪɲɪɭɬɢɡɚɬɨɪɩɟɪɟɧɚɩɪɚɜɥɹɟɬɭɡɟɥ-ɨɬɩɪɚɜɢɬɟɥɶɧɚ ɞɪɭɝɨɣ, ɛɨɥɟɟ 

ɜɵɝɨɞɧɵɣ ɦɚɪɲɪɭɬ ɤ ɭɡɥɭ ɧɚɡɧɚɱɟɧɢɹ. 

ICMP-ɫɨɨɛɳɟɧɢɹɢɧɤɚɩɫɭɥɢɪɭɸɬɫɹ ɢ ɩɟɪɟɞɚɸɬɫɹ ɜIP-ɞɚɬɚɝɪɚɦɦɚɯ 

•ɉɪɨɬɨɤɨɥ IGMP (Internet Group Management Protocol) 

IGMP ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɩɪɨɬɨɤɨɥ ɨɛɦɟɧɚ ɢ ɨɛɧɨɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɭɱɚɫɬɢɢ ɭɡɥɨɜ ɜ 
ɨɬɞɟɥɶɧɵɯ ɝɪɭɩɩɚɯ ɦɧɨɝɨɚɞɪɟɫɧɨɣ ɪɚɫɫɵɥɤɢ. Ɇɧɨɝɨɚɞɪɟɫɧɵɣ IP-ɬɪɚɮɢɤɧɚɩɪɚɜɥɹɟɬɫɹ ɩɨ 
ɨɞɧɨɦɭ ɚɞɪɟɫɭ, ɧɨ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɭɡɥɚɦɢ. ɇɚɛɨɪ ɭɡɥɨɜ, ɩɪɢɧɢɦɚɸɳɢɯ ɬɪɚɮɢɤ 
ɫ ɞɚɧɧɵɦIP-ɚɞɪɟɫɨɦɦɧɨɝɨɚɞɪɟɫɧɨɣ ɪɚɫɫɵɥɤɢ, ɧɚɡɵɜɚɟɬɫɹ ɝɪɭɩɩɨɣ ɦɧɨɝɨɚɞɪɟɫɧɨɣ ɪɚɫɫɵɥɤɢ. 

IP-ɚɞɪɟɫɚɞɥɹ ɦɧɨɝɨɚɞɪɟɫɧɨɣ ɪɚɫɫɵɥɤɢ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ ɢ ɧɚɡɧɚɱɚɸɬɫɹ ɢɡ ɞɢɚɩɚɡɨɧɚ ɚɞɪɟɫɨɜ 
ɤɥɚɫɫɚ D (ɫɦ. ɧɢɠɟ): ɫ 224.0.0.0 ɩɨ 239.255.255.255. 

•ɉɪɨɬɨɤɨɥ UDP (User Datagram Protocol) 

UDP ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɤɨɬɨɪɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɜɦɟɫɬɨ TCP ɞɥɹ ɛɵɫɬɪɨɣ, ɩɪɨɫɬɨɣ ɢ 
ɧɟɧɚɞɟɠɧɨɣ (ɝɥɚɜɧɨɟ ɨɬɥɢɱɢɟ ɨɬ ɌɋɊ) ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɠɞɭ ɭɡɥɚɦɢ TCP/IP. 

UDP ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɭɠɛɭ ɞɚɬɚɝɪɚɦɦ, ɧɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɱɬɨ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ UDP ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɧɢ ɞɨɫɬɚɜɤɭ, ɧɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɨɪɹɞɤɚ ɞɨɫɬɚɜɤɢ 
ɞɚɬɚɝɪɚɦɦ. ɍɡɟɥ-ɢɫɬɨɱɧɢɤ,ɤɨɬɨɪɨɦɭ ɬɪɟɛɭɟɬɫɹ ɧɚɞɟɠɧɚɹ ɫɜɹɡɶ, ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɛɨ 
ɩɪɨɬɨɤɨɥ TCP, ɥɢɛɨ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ ɫɚɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢ ɫɥɟɞɢɬ ɡɚ 
ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɩɨɪɹɞɤɚ ɞɚɬɚɝɪɚɦɦ. 

UDP-ɫɨɨɛɳɟɧɢɹɢɧɤɚɩɫɭɥɢɪɭɸɬɫɹ ɢ ɩɟɪɟɞɚɸɬɫɹ ɜIP-ɞɚɬɚɝɪɚɦɦɚɯ 



•ɉɪɨɬɨɤɨɥ TCP (Transmission Control Protocol) 

ɉɪɟɞɨɫɬɚɜɥɹɟɬ ɧɚɞɟɠɧɭɸ ɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫɥɭɠɛɭ ɞɨɫɬɚɜɤɢ 
ɩɚɤɟɬɨɜ. ɉɪɨɬɨɤɨɥ TCP: 

-ɝɚɪɚɧɬɢɪɭɟɬ ɞɨɫɬɚɜɤɭ IP-ɞɚɬɚɝɪɚɦɦ; 

-ɜɵɩɨɥɧɹɟɬ ɪɚɡɛɢɟɧɢɟ ɧɚ ɫɟɝɦɟɧɬɵ ɢ ɫɛɨɪɤɭ ɛɨɥɶɲɢɯ ɛɥɨɤɨɜ ɞɚɧɧɵɯ, ɨɬɩɪɚɜɥɹɟɦɵɯ 
ɩɪɨɝɪɚɦɦɚɦɢ; 

-ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɜɤɭ ɫɟɝɦɟɧɬɨɜ ɞɚɧɧɵɯ ɜ ɧɭɠɧɨɦ ɩɨɪɹɞɤɟ; 

-ɜɵɩɨɥɧɹɟɬ ɩɪɨɜɟɪɤɭ ɰɟɥɨɫɬɧɨɫɬɢ ɩɟɪɟɞɚɧɧɵɯ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ; 

-ɩɨɫɵɥɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ, ɟɫɥɢ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɭɫɩɟɲɧɨ. ɂɫɩɨɥɶɡɭɹ 
ɢɡɛɢɪɚɬɟɥɶɧɵɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ, ɦɨɠɧɨ ɬɚɤɠɟ ɩɨɫɵɥɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɞɥɹ 
ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ; 

-ɩɪɟɞɥɚɝɚɟɬ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɞɥɹ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɦ ɬɪɟɛɭɟɬɫɹ ɧɚɞɟɠɧɚɹ 
ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɫ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɫɟɚɧɫɚ ɫɜɹɡɢ, ɧɚɩɪɢɦɟɪ ɞɥɹ ɛɚɡ ɞɚɧɧɵɯ «ɤɥɢɟɧɬ-ɫɟɪɜɟɪ»ɢ 
ɩɪɨɝɪɚɦɦ ɷɥɟɤɬɪɨɧɧɨɣ 

ɩɨɱɬɵ. 

TCP ɨɫɧɨɜɚɧ ɧɚ ɫɜɹɡɢ ɬɨɱɤɚ-ɬɨɱɤɚɦɟɠɞɭ ɞɜɭɦɹ ɭɡɥɚɦɢ ɫɟɬɢ. TCP ɩɨɥɭɱɚɟɬ ɞɚɧɧɵɟ ɨɬ 
ɩɪɨɝɪɚɦɦ ɢ ɨɛɪɚɛɚɬɵɜɚɟɬ ɢɯ ɤɚɤ ɩɨɬɨɤ ɛɚɣɬɨɜ. Ȼɚɣɬɵ ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɫɟɝɦɟɧɬɵ, ɤɨɬɨɪɵɦ 
TCP ɞɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɧɨɦɟɪɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɫɛɨɪɤɢ ɫɟɝɦɟɧɬɨɜ ɧɚɭɡɥɟ-
ɩɪɢɟɦɧɢɤɟ. 

TCP-ɫɟɝɦɟɧɬɵɢɧɤɚɩɫɭɥɢɪɭɸɬɫɹ ɢ ɩɟɪɟɞɚɸɬɫɹ ɜIP-ɞɚɬɚɝɪɚɦɦɚɯ. 

Ⱦɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɩɨ ɩɪɨɬɨɤɨɥɭ TCP ɩɪɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɭɸɬ ɩɨɪɬɵ TCP. Ʉɚɠɞɵɣ 
ɨɬɞɟɥɶɧɵɣ ɫɟɪɜɟɪɧɵɣ ɩɨɪɬ TCP ɦɨɠɟɬ ɫɨɜɦɟɫɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟɫɤɨɥɶɤɢɦɢ 
ɫɨɟɞɢɧɟɧɢɹɦɢ, ɬɚɤ ɤɚɤ ɜɫɟ TCP-ɫɨɟɞɢɧɟɧɢɹ 

ɭɧɢɤɚɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ ɞɜɭɦɹ ɩɚɪɚɦɢ IP-ɚɞɪɟɫɨɜɢ ɩɨɪɬɨɜ TCP 

(ɩɨ ɨɞɧɨɣ ɩɚɪɟ ɚɞɪɟɫ/ɩɨɪɬ ɞɥɹ ɤɚɠɞɨɝɨ ɭɡɥɚ). ɉɪɨɝɪɚɦɦɵ TCP ɢɫɩɨɥɶɡɭɸɬ 
ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɧɵɟ ɢɥɢ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵɟ ɧɨɦɟɪɚ ɩɨɪɬɨɜ. ɋɟɪɜɟɪɧɚɹ ɱɚɫɬɶ ɤɚɠɞɨɣ 
ɩɪɨɝɪɚɦɦɵ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɩɨɪɬɵ TCP, ɩɪɨɫɥɭɲɢɜɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨɪɬ ɜ ɨɠɢɞɚɧɢɢ 
ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɧɟɝɨ ɫɨɨɛɳɟɧɢɣ. ȼɫɟ ɧɨɦɟɪɚ ɫɟɪɜɟɪɧɵɯ ɩɨɪɬɨɜ TCP, ɦɟɧɶɲɢɟ 1024 (ɚ ɬɚɤɠɟ 
ɧɟɤɨɬɨɪɵɟ ɛɨɥɶɲɢɟ ɧɨɦɟɪɚ), ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ. 

 

ɉɚɪɚɦɟɬɪɵ ɤɨɧɮɢɝɭɪɚɰɢɢ TCP/IP 



Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ TCP/IP ɜ Windows ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: 

•IP-ɚɞɪɟɫ 

Ʉɚɠɞɨɦɭ ɫɟɬɟɜɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɧɚ ɤɚɠɞɨɦ ɭɫɬɪɨɣɫɬɜɟ TCP/IP (ɭɡɥɟ ɢɥɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ) 
ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɡɧɚɱɟɧ ɭɧɢɤɚɥɶɧɵɣ IP-ɚɞɪɟɫ,ɩɪɢɧɚɞɥɟɠɚɳɢɣ ɞɚɧɧɨɦɭ ɫɟɝɦɟɧɬɭ ɫɟɬɢ.IP-
ɚɞɪɟɫɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

IP-ɚɞɪɟɫɢɦɟɟɬ ɞɜɟ ɱɚɫɬɢ — ɤɨɞ (ɢɞɟɧɬɢɮɢɤɚɬɨɪ) ɫɟɬɢ ɢ ɤɨɞ (ɢɞɟɧɬɢɮɢɤɚɬɨɪ) ɭɡɥɚ. 

-Ʉɨɞ ɫɟɬɢ, ɬɚɤɠɟ ɧɚɡɵɜɚɟɦɵɣ ɚɞɪɟɫɨɦ ɫɟɬɢ, ɨɛɨɡɧɚɱɚɟɬ ɨɞɢɧ ɫɟɬɟɜɨɣ ɫɟɝɦɟɧɬ ɜ ɛɨɥɟɟ 
ɤɪɭɩɧɨɣ ɨɛɴɟɞɢɧɟɧɧɨɣ ɫɟɬɢ (ɫɟɬɢ ɫɟɬɟɣ), ɢɫɩɨɥɶɡɭɸɳɟɣ ɩɪɨɬɨɤɨɥ TCP/IP. IP-ɚɞɪɟɫɚɜɫɟɯ 
ɫɢɫɬɟɦ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɨɞɧɨɣ ɫɟɬɢ, ɢɦɟɸɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɤɨɞ ɫɟɬɢ. ɗɬɨɬ ɤɨɞ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɧɢɤɚɥɶɧɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ ɤɚɠɞɨɣ ɫɟɬɢ ɜ ɛɨɥɟɟ ɤɪɭɩɧɨɣ ɨɛɴɟɞɢɧɟɧɧɨɣ ɫɟɬɢ. 

-Ʉɨɞ ɭɡɥɚ, ɬɚɤɠɟ ɧɚɡɵɜɚɟɦɵɣ ɚɞɪɟɫɨɦ ɭɡɥɚ, ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɭɡɟɥ TCP/IP (ɪɚɛɨɱɭɸ ɫɬɚɧɰɢɸ, 
ɫɟɪɜɟɪ, ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɢɥɢ ɞɪɭɝɨɟ TCP/IPɭɫɬɪɨɣɫɬɜɨ) ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɫɟɬɢ. Ʉɨɞ ɭɡɥɚ 
ɭɧɢɤɚɥɶɧɵɦ ɨɛɪɚɡɨɦ 

ɨɛɨɡɧɚɱɚɟɬ ɫɢɫɬɟɦɭ ɜ ɬɨɦ ɫɟɝɦɟɧɬɟ ɫɟɬɢ, ɤ ɤɨɬɨɪɨɣ ɨɧɚ ɩɨɞɤɥɸɱɟɧɚ. 

ȼɨɬ ɩɪɢɦɟɪ 32-ɛɢɬɧɨɝɨIP-ɚɞɪɟɫɚ:10000011 01101011 00010000 11001000 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɜɨɫɩɪɢɹɬɢɹ ɱɟɥɨɜɟɤɨɦ IP-ɚɞɪɟɫɚɡɚɩɢɫɵɜɚɸɬɫɹ ɜɬɨɱɟɱɧɨ-
ɞɟɫɹɬɢɱɧɨɣɧɨɬɚɰɢɢ.32-ɛɢɬɧɵɣIP-ɚɞɪɟɫɞɟɥɢɬɫɹ ɧɚ ɱɟɬɵɪɟ 8- ɛɢɬɧɵɯ ɨɤɬɟɬɚ. Ɉɤɬɟɬɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ ɢ ɪɚɡɞɟɥɹɸɬɫɹ ɬɨɱɤɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɣIP-ɚɞɪɟɫɜ ɬɨɱɟɱɧɨɞɟɫɹɬɢɱɧɨɣ ɧɨɬɚɰɢɢ ɜɵɝɥɹɞɢɬ ɬɚɤ: 

131.107.16.200. 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ IPɚɞɪɟɫɚ (131.107.16.200), ɪɚɡɞɟɥɟɧɧɨɝɨ 

Ɋɢɫɭɧɨɤ 4 – ɉɪɢɦɟɪ IP-ɚɞɪɟɫɚ 

ɧɚ ɤɨɞ ɫɟɬɢ ɢ ɤɨɞ ɭɡɥɚ. ɑɚɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɨɞɭ ɫɟɬɢ (131.107), ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɜɵɦɢ ɞɜɭɦɹ ɨɤɬɟɬɚɦɢ IP-ɚɞɪɟɫɚ.ɑɚɫɬɶ, ɡɚɞɚɸɳɚɹ ɤɨɞ ɭɡɥɚ (16.200), 
ɨɛɨɡɧɚɱɚɟɬɫɹ ɩɨɫɥɟɞɧɢɦɢ ɞɜɭɦɹ ɨɤɬɟɬɚɦɢIP-ɚɞɪɟɫɚ. 

ɋɨɨɛɳɟɫɬɜɨ ɂɧɬɟɪɧɟɬɚ ɨɩɪɟɞɟɥɢɥɨ ɩɹɬɶ ɤɥɚɫɫɨɜ IP-ɚɞɪɟɫɨɜ.Ⱥɞɪɟɫɚ ɤɥɚɫɫɨɜ A, B ɢ C ɦɨɝɭɬ 
ɧɚɡɧɚɱɚɬɶɫɹ ɭɡɥɚɦ TCP/IP. 

Ʉɥɚɫɫ ɚɞɪɟɫɚ ɡɚɞɚɟɬ ɱɢɫɥɨ ɛɢɬ ɜ ɚɞɪɟɫɟ, ɤɨɬɨɪɵɟ ɨɬɜɨɞɹɬɫɹ ɩɨɞ ɤɨɞɵ ɫɟɬɢ ɢ ɭɡɥɚ. Ɍɟɦ ɫɚɦɵɦ, 
ɤɥɚɫɫ ɚɞɪɟɫɚ ɨɩɪɟɞɟɥɹɟɬ ɢ ɬɨ, ɫɤɨɥɶɤɨ ɜɫɟɝɨ ɦɨɠɟɬ ɛɵɬɶ ɫɟɬɟɣ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɢ ɭɡɥɨɜ ɜ 
ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɫɟɬɟɣ ɢ ɝɞɟ ɜ IP ɚɞɪɟɫɟ ɩɪɨɯɨɞɢɬ ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɤɨɞɨɦ ɫɟɬɢ ɢ ɧɨɦɟɪɨɦ ɭɡɥɚ. 

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɫɢɦɜɨɥɵ w.x.y.z ɨɛɨɡɧɚɱɚɸɬ ɱɟɬɵɪɟ ɨɤɬɟɬɚ IPɚɞɪɟɫɚ. ɗɬɚ ɬɚɛɥɢɰɚ 
ɩɨɤɚɡɵɜɚɟɬ: 

-ɤɚɤ ɡɧɚɱɟɧɢɟ ɩɟɪɜɨɝɨ ɨɤɬɟɬɚ (w) ɥɸɛɨɝɨ IP-ɚɞɪɟɫɚɡɚɞɚɟɬ ɤɥɚɫɫ ɷɬɨɝɨ ɚɞɪɟɫɚ; 

-ɤɚɤ ɨɤɬɟɬɵ ɚɞɪɟɫɚ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɞɟɥɹɬɫɹ ɧɚ ɤɨɞ ɫɟɬɢ ɢ ɤɨɞ ɭɡɥɚ; 

-ɱɢɫɥɨ ɜɨɡɦɨɠɧɵɯ ɫɟɬɟɣ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɢ ɱɢɫɥɨ ɭɡɥɨɜ ɜ ɷɬɢɯ ɫɟɬɹɯ. 



Ʉɥɚɫɫ Ɂɧɚɱɟɧɢɟ Ʉɨɞ ɫɟɬɢ Ʉɨɞ ɭɡɥɚ ɑɢɫɥɨ ɫɟɬɟɣ ɑɢɫɥɨ ɭɡɥɨɜ ɜ 
  w       ɫɟɬɢ. 
A 1–126 w x.y.z 126 16 777 214 
B 128–191 w.x y.z 16 384 65 534 
C 192–223 w.x.y z 2 097 152 254 

D 224–239 
Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ ɞɥɹ ɇɟɩɪɢɦɟɧɢɦɨ ɇɟɩɪɢɦɟɧɢɦɨ ɇɟɩɪɢɦɟɧɢɦɨ ɦɧɨɝɨɚɞɪɟɫɧɨɣ ɪɚɫɫɵɥɤɢ 

E 240–254 
Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ ɞɥɹ ɇɟɩɪɢɦɟɧɢɦɨ ɇɟɩɪɢɦɟɧɢɦɨ ɇɟɩɪɢɦɟɧɢɦɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɰɟɥɟɣ 

ɉɪɢɦɟɪ: Ʉɚɤɢɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨ ɫɟɬɟɣ ɢ ɱɢɫɥɨ ɭɡɥɨɜ ɜ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ 
ɬɚɛɥɢɰɟ? Ɋɚɫɫɦɨɬɪɢɦ ɤɥɚɫɫ ɋ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ, ɤɨɞ ɫɟɬɢ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɤɬɟɬɨɜ – 24 
ɛɢɬɚ. ɇɚɞɨ, ɨɞɧɚɤɨ ɭɱɟɫɬɶ, ɱɬɨ ɢɡ ɩɟɪɜɨɝɨ ɨɤɬɟɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɲɶ 5 ɛɢɬ (ɬ.ɤ. ɡɧɚɱɟɧɢɟ w 
ɥɟɠɢɬ ɦɟɠɞɭ 192 ɢ 223, ɬɨ ɟɫɬɶ224-192=32=25).Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɱɢɫɥɨ ɫɟɬɟɣ ɫɨɫɬɚɜɢɬ224-(8-5) 

= 221 = 2097152 

ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ 

Ⱦɥɹ ɱɚɫɬɧɵɯ TCP/IP-ɫɟɬɟɣ,ɤɨɬɨɪɵɟ ɧɢɤɚɤ ɧɟ ɩɨɞɤɥɸɱɟɧɵ ɤ ɂɧɬɟɪɧɟɬɭ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɥɸɛɨɣ ɞɨɩɭɫɬɢɦɵɣ ɞɢɚɩɚɡɨɧIP-ɚɞɪɟɫɨɜɤɥɚɫɫɨɜ A, B ɢɥɢ C. 

Ⱦɥɹ ɱɚɫɬɧɵɯ TCP/IP-ɫɟɬɟɣ,ɤɨɬɨɪɵɟ ɩɨɞɤɥɸɱɟɧɵ ɤ ɂɧɬɟɪɧɟɬɭ ɧɟ ɧɚɩɪɹɦɭɸ, ɚ ɫ ɩɨɦɨɳɶɸ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ (NAT) ɢɥɢ ɲɥɸɡɚ ɭɪɨɜɧɹ ɩɪɢɥɨɠɟɧɢɹ, ɧɚɩɪɢɦɟɪɩɪɨɤɫɢ-
ɫɟɪɜɟɪɚ,ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɚɫɬɧɵɟIP-ɚɞɪɟɫɚ,ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ. 

ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɱɚɫɬɧɨɣ ɫɟɬɢ Ɇɚɫɤɚ ɩɨɞɫɟɬɢ Ⱦɢɚɩɚɡɨɧ IP-ɚɞɪɟɫɨɜ 
      
10.0.0.0 255.0.0.0 10.0.0.1 – 10.255.255.254 
172.16.0.0 255.240.0.0 172.16.0.1 – 172.31.255.254 
192.168.0.0 255.255.0.0 192.168.0.1 – 192.168.255.254 

ɗɬɢ ɞɢɚɩɚɡɨɧɵ ɚɞɪɟɫɨɜ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ ɞɥɹ ɱɚɫɬɧɵɯ TCP/IP-ɫɟɬɟɣɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɂɧɬɟɪɧɟɬɟ. 

•Ɇɚɫɤɚ ɩɨɞɫɟɬɢ 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɧɚ ɤɚɠɞɨɦ ɭɫɬɪɨɣɫɬɜɟ TCP/IP (ɭɡɥɟ ɢɥɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ) 
ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɞɚɧɚ ɦɚɫɤɚ ɩɨɞɫɟɬɢ, ɤɨɬɨɪɚɹ, ɛɭɞɭɱɢ ɧɚɥɨɠɟɧɧɨɣ ɧɚ IP-ɚɞɪɟɫ,ɩɨɡɜɨɥɹɟɬ 
ɨɩɪɟɞɟɥɢɬɶ ɤɨɞ (ɢɞɟɧɬɢɮɢɤɚɬɨɪ) ɫɟɬɢ. ȼɫɟIP-ɢɧɬɟɪɮɟɣɫɵɜ ɨɞɧɨɦ ɫɟɝɦɟɧɬɟ ɫɟɬɢ ɞɨɥɠɧɵ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɤɨɞ ɫɟɬɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɫɟIP-ɢɧɬɟɪɮɟɣɫɵɜ ɨɞɧɨɦ ɫɟɝɦɟɧɬɟ 
ɫɟɬɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɞɧɭ ɢ ɬɭ ɠɟ ɦɚɫɤɭ ɩɨɞɫɟɬɢ. Ɇɚɫɤɚ ɩɨɞɫɟɬɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ 
ɷɥɟɦɟɧɬɨɦ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

Ʉɨɞɵ ɫɟɬɟɣ ɢ ɤɨɞɵ ɭɡɥɨɜ ɜ IP-ɚɞɪɟɫɟɦɨɠɧɨ ɪɚɡɥɢɱɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɚɫɤɢ ɩɨɞɫɟɬɢ. Ʉɚɠɞɚɹ 
ɦɚɫɤɚ ɩɨɞɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ32-ɛɢɬɧɨɟɱɢɫɥɨ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɝɪɭɩɩɵ 
ɟɞɢɧɢɱɧɵɯ ɛɢɬɨɜ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɢɡIP-ɚɞɪɟɫɚɤɨɞɚ ɫɟɬɢ, ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɝɪɭɩɩɵ ɧɭɥɟɜɵɯ 
ɛɢɬɨɜ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɤɨɞɚ ɭɡɥɚ. 

ɇɚɩɪɢɦɟɪ, ɜɨɬ ɦɚɫɤɚ ɩɨɞɫɟɬɢ, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ IP- 

ɚɞɪɟɫɨɦ 131.107.16.200 ɢɡ ɩɪɢɦɟɪɚ ɜɵɲɟ: 11111111 11111111 00000000 00000000 



ɗɬɚ ɦɚɫɤɚ ɩɨɞɫɟɬɢ ɫɨɫɬɨɢɬ ɢɡ 16 ɟɞɢɧɢɱɧɵɯ ɛɢɬɨɜ, ɡɚ ɤɨɬɨɪɵɦɢ ɫɥɟɞɭɸɬ 16 ɧɭɥɟɜɵɯ ɛɢɬɨɜ, 
ɱɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɱɚɫɬɢ ɷɬɨɝɨ IP-ɚɞɪɟɫɚ,ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɞɭ ɫɟɬɢ ɢ ɤɨɞɭ ɭɡɥɚ, ɢɦɟɸɬ 
ɨɞɢɧɚɤɨɜɭɸ ɞɥɢɧɭ ɜ 16 ɛɢɬ. ȼɬɨɱɟɱɧɨ-ɞɟɫɹɬɢɱɧɨɣɧɨɬɚɰɢɢ ɷɬɚ ɦɚɫɤɚ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ 
ɜɢɞ: 255.255.0.0. 

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɨɤɚɡɚɧɵ ɦɚɫɤɢ ɩɨɞɫɟɬɢ ɞɥɹ ɤɥɚɫɫɨɜ ɚɞɪɟɫɨɜ ɂɧɬɟɪɧɟɬɚ. 

Ʉɥɚɫɫ ɚɞɪɟɫɚ Ȼɢɬɵ ɦɚɫɤɢ ɩɨɞɫɟɬɢ Ɇɚɫɤɚ ɩɨɞɫɟɬɢ 
Ʉɥɚɫɫ A 11111111 00000000 00000000 00000000 255.0.0.0 
Ʉɥɚɫɫ B 11111111 11111111 00000000 00000000 255.255.0.0 
Ʉɥɚɫɫ C 11111111 11111111 11111111 00000000 255.255.255.0 

ɑɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɫɤɢ ɩɨɞɫɟɬɢ ɞɥɹ ɞɟɥɟɧɢɹ ɫɟɬɢ ɧɚ IP-ɩɨɞɫɟɬɢ.Ⱦɟɥɟɧɢɟ 
ɫɟɬɢ ɧɚIP-ɩɨɞɫɟɬɢɩɨɡɜɨɥɹɟɬ ɪɚɡɞɟɥɢɬɶ ɫɬɚɧɞɚɪɬɧɭɸ ɱɚɫɬɶIP-ɚɞɪɟɫɚ,ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɨɞɭ 
ɭɡɥɚ, ɧɚ ɩɨɞɫɟɬɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɩɨɞɪɚɡɞɟɥɚɦɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɫɟɬɢ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 
ɤɥɚɫɫɟ. 

ɂɡɦɟɧɹɹ ɞɥɢɧɭ ɱɚɫɬɟɣ ɦɚɫɤɢ ɩɨɞɫɟɬɢ, ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ ɱɢɫɥɨ ɛɢɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ 
ɤɨɞɚ ɭɡɥɚ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɩɨɥɚɞɨɤ ɫ ɚɞɪɟɫɚɰɢɟɣ ɢ ɦɚɪɲɪɭɬɢɡɚɰɢɟɣ ɜɫɟ ɤɨɦɩɶɸɬɟɪɵ TCP/IP 
ɜ ɨɞɧɨɦ ɫɟɝɦɟɧɬɟ ɫɟɬɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɭ ɢ ɬɭ ɠɟ ɦɚɫɤɭ ɩɨɞɫɟɬɢ. 

Ɉɱɟɧɶ ɱɚɫɬɨ ɤɨɦɛɢɧɚɰɢɹ ɢɡ IP-ɚɞɪɟɫɚɢ ɦɚɫɤɢ ɩɨɞɫɟɬɢ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɜɢɞɟ:<IP-
ɚɞɪɟɫ>/<ɱɢɫɥɨ_ɟɞɢɧɢɱɧɵɯ_ɛɢɬ_ɦɚɫɤɢ_ɩɨɞɫɟɬɢ> 

ɉɪɢɦɟɪ: Ɂɚɩɢɫɶ ɜɢɞɚ 192.168.10.15/24 ɨɡɧɚɱɚɟɬ ɚɞɪɟɫ 192.168.10.15 ɢ ɦɚɫɤɭ ɩɨɞɫɟɬɢ 
255.255.255.0 

ɑɚɫɬɶ IP-ɚɞɪɟɫɚ,ɩɨɤɪɵɜɚɟɦɚɹ ɟɞɢɧɢɱɧɵɦɢ ɛɢɬɚɦɢ ɦɚɫɤɢ ɩɨɞɫɟɬɢ ɧɚɡɵɜɚɸɬ ɟɳɟɫɟɬɟɜɵɦ 
ɩɪɟɮɢɤɫɨɦ. 

Ɂɚɞɚɱɚ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɨɪɝɚɧɢɡɚɰɢɢ ɞɥɹ ɟɟ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɧɚɡɧɚɱɟɧ ɫɟɬɟɜɨɣ ɧɨɦɟɪ 
140.25.0.0/16. ɉɪɢ ɷɬɨɦ ɨɪɝɚɧɢɡɚɰɢɹ ɩɥɚɧɢɪɭɟɬ ɪɚɡɞɟɥɢɬɶ ɫɟɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɟɬɟɣ, 
ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɨ 60 ɭɫɬɪɨɣɫɬɜ. ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɫɟɬɟɣ, ɢɯ ɧɨɦɟɪɚ ɢ ɚɞɪɟɫɚ ɭɫɬɪɨɣɫɬɜ. 

Ɋɟɲɟɧɢɟ. ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɱɢɫɥɨ ɛɢɬɨɜ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ 60 ɭɫɬɪɨɣɫɬɜ ɜ ɩɨɞɫɟɬɢ. Ⱥɞɪɟɫ ɤɨɧɤɪɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɞɜɨɢɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɚɞɪɟɫɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɨɞɧɨɣ 
ɩɨɞɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ ɞɜɨɣɤɢ. ɗɬɨ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɨɜɧɨ ɞɥɹ 60 ɭɫɬɪɨɣɫɬɜ, ɬɚɤ ɤɚɤ 60 - ɧɟ ɫɬɟɩɟɧɶ ɞɜɨɣɤɢ. 
Ȼɥɢɠɚɣɲɚɹ ɫɜɟɪɯɭ ɫɬɟɩɟɧɶ - ɷɬɨ 64 = 26. ɇɚ ɫɚɦɨɦ ɞɟɥɟ, ɤ ɱɢɫɥɭ ɭɫɬɪɨɣɫɬɜ ɧɭɠɧɨ ɩɪɢɛɚɜɢɬɶ 
2, ɬɚɤ ɤɚɤ ɚɞɪɟɫɚ, ɫɨɞɟɪɠɚɳɢɟ ɬɨɥɶɤɨ ɧɭɥɢ ɢɥɢ ɬɨɥɶɤɨ ɟɞɢɧɢɰɵ, ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɚɞɪɟɫɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɂɞɟɫɶ ɦɵ ɜɢɞɢɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɞɟɥ ɟɫɬɶ: 60+2=62<64. 
Ɉɞɧɚɤɨ, ɭɞɨɜɥɟɬɜɨɪɹɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɫɟɝɨɞɧɹ ɩɨɬɪɟɛɧɨɫɬɢ ɩɨ ɱɢɫɥɭ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɬɚɤɨɣ 
ɜɵɛɨɪ ɧɟ ɨɫɬɚɜɥɹɟɬ ɚɞɪɟɫɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɜɨɡɦɨɠɧɨɝɨ ɪɨɫɬɚ ɩɨɞɫɟɬɢ (ɜ ɧɚɥɢɱɢɢ 
ɢɦɟɟɬɫɹ ɜɫɟɝɨ 2 ɫɜɨɛɨɞɧɵɯ ɚɞɪɟɫɚ). ɂ ɯɨɬɹ ɫɥɟɞɭɸɳɚɹ ɫɬɟɩɟɧɶ ɞɜɨɣɤɢ ɪɚɜɧɚ 128 (27) ɢ ɱɢɫɥɨ 
ɚɞɪɟɫɨɜ ɭɫɬɪɨɣɫɬɜ ɛɭɞɟɬ ɪɚɜɧɨ27-2=126,ɬɨ ɟɫɬɶ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɝɨ ɜ ɧɚɫɬɨɹɳɢɣ 
ɦɨɦɟɧɬ, ɥɭɱɲɟ ɛɭɞɟɬ ɜɵɛɪɚɬɶ ɢɦɟɧɧɨ ɷɬɨ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢ ɩɨɥɭɱɢɬɶ 66(126-
60)ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɚɞɪɟɫɨɜ ɞɥɹ ɤɚɠɞɨɣ ɩɨɞɫɟɬɢ. Ɍɚɤɨɣ ɜɵɛɨɪ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɨɥɟ ɚɞɪɟɫɚ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɣɦɟɬ 7 ɛɢɬ. 

ɇɚ ɜɬɨɪɨɦ ɲɚɝɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɫɤɚ ɩɨɞɫɟɬɢ ɢ ɞɥɢɧɚ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɟɬɟɜɨɝɨ ɩɪɟɮɢɤɫɚ. Ɍɚɤ 
ɤɚɤ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɢɡ 32-ɪɚɡɪɹɞɧɨɝɨIɊ-ɚɞɪɟɫɚɪɟɲɟɧɨ ɜɵɞɟɥɢɬɶ 7 ɛɢɬ, ɬɨ 
ɩɨɥɭɱɚɟɦ ɪɚɫɲɢɪɟɧɧɵɣ ɫɟɬɟɜɨɣ ɩɪɟɮɢɤɫ ɪɚɜɧɵɣ /25(32-7=25).Ɍɚɤɨɣ25-



ɪɚɡɪɹɞɧɵɣɪɚɫɲɢɪɟɧɧɵɣ ɫɟɬɟɜɨɣ ɩɪɟɮɢɤɫ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧ ɜɞɟɫɹɬɢɱɧɨ-
ɬɨɱɟɱɧɨɦɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɚɫɤɨɣ ɩɨɞɫɟɬɢ 255.255.255.128. ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɨɤɚɡɚɧɚ 
ɡɚɩɢɫɶ ɦɚɫɤɢ ɩɨɞɫɟɬɢ ɢ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɟɬɟɜɨɝɨ ɩɪɟɮɢɤɫɚ. 

  ɋɟɬɟɜɨɣ ɩɪɟɮɢɤɫ ɇɨɦɟɪɩɨɞɫɟɬɢ ɇɨɦɟɪ ɭɫɬɪɨɣɫɬɜɚ 
140.25.0.0/16 10001100. 00011001. 00000000.0 0000000 
255.255.255.1 11111111. 11111111. 11111111.1 0000000 
ɂɥɢ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɡɚɩɢɫɶ     
  25-ɛɢɬɨɜɵɣɪɚɫɲɢɪɟɧɧɵɣ ɫɟɬɟɜɨɣ ɩɪɟɮɢɤɫ ɇɨɦɟɪ ɭɫɬɪɨɣɫɬɜɚ 
140.25.0.0/25 10001100. 00011001. 00000000.0 0000000 

Ɇɵ ɜɢɞɢɦ, ɱɬɨ 25-ɪɚɡɪɹɞɧɵɣɪɚɫɲɢɪɟɧɧɵɣ ɩɪɟɮɢɤɫ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɞɟɥɟɧɢɟ 9 ɛɢɬ (25 – 16) 
ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɫɟɬɟɣ. Ɍɟɩɟɪɶ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɯ 
ɩɨɞɫɟɬɟɣ: 29=512, ɬɨ ɟɫɬɶ ɞɟɜɹɬɶ ɛɢɬɨɜ ɩɨɡɜɨɥɹɸɬ ɧɚɡɧɚɱɢɬɶ ɚɞɪɟɫɚ 512 ɩɨɞɫɟɬɹɦ. ɉɨɧɹɬɧɨ, 
ɱɬɨ ɫɟɬɟɜɨɣ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɢɦɟɟɬ ɧɟɤɨɬɨɪɭɸ ɫɜɨɛɨɞɭ ɞɟɣɫɬɜɢɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɫɨɨɬɧɨɲɟɧɢɹ ɱɢɫɥɚ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɱɢɫɥɚ ɩɨɞɫɟɬɟɣ. ȼɵɞɟɥɹɹ ɛɨɥɶɲɟɟ ɱɢɫɥɨ 
ɛɢɬ ɜ ɩɨɥɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜ, ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɩɨɞɫɟɬɶ ɛɨɥɶɲɟ 
ɭɫɬɪɨɣɫɬɜ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɱɟɦ ɦɟɧɶɲɟ ɛɢɬ ɜɵɞɟɥɟɧɨ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜ, ɬɟɦ 
ɛɨɥɶɲɟ ɩɨɞɫɟɬɟɣ ɦɨɠɟɬ ɫɨɡɞɚɬɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪ. ȼɫɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɬɪɟɛɨɜɚɧɢɣ 
ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɦɟɪɨɜ ɩɨɞɫɟɬɟɣ 

ȼɵɞɟɥɟɧɧɵɟ 512 ɩɨɞɫɟɬɟɣ ɩɪɨɧɭɦɟɪɭɟɦ ɨɬ 0 ɞɨ 511. ȿɫɥɢ ɜɵɞɟɥɢɬɶ 9 ɪɚɡɪɹɞɨɜ ɞɥɹ 
ɞɜɨɢɱɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɟɫɹɬɢɱɧɵɯ ɱɢɫɟɥ ɨɬ 0 ɞɨ 511, ɬɨ ɩɨɥɭɱɢɦ: 0(000000000)2, 
1(000000001)2, 2(000000010)2, 3(000000011)2, ..., 511(111111111)2. ɇɚɩɪɢɦɟɪ, ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɫɟɬɢ ɧɨɦɟɪ 3 (#3) ɫɟɬɟɜɨɣ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɪɚɡɦɟɳɚɟɬ ɞɜɨɢɱɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɱɢɫɥɚ 3 (000000011)2 ɜ 9 ɛɢɬɚɯ ɧɨɦɟɪɚ ɩɨɞɫɟɬɢ. ɇɨɦɟɪɚ ɩɨɞɫɟɬɟɣ ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ ɩɪɢɜɨɞɹɬɫɹ ɧɢɠɟ. ȼ ɤɚɠɞɨɦ ɚɞɪɟɫɟ ɤɭɪɫɢɜɨɦ ɜɵɞɟɥɟɧ 
ɪɚɫɲɢɪɟɧɧɵɣ ɫɟɬɟɜɨɣ ɩɪɟɮɢɤɫ ɜɫɟɝɨ ɚɞɪɟɫɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ9-ɛɢɬɨɜɨɟɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɹ 
ɧɨɦɟɪɚ 

ɩɨɞɫɟɬɢ ɜɵɞɟɥɟɧɨ ɩɨɥɭɠɢɪɧɵɦ ɲɪɢɮɬɨɦ.   
Ȼɚɡɨɜɚɹ ɫɟɬɶ: 10001100.00011001.00000000.00000000 = 
140.25.0.0/16     
ɉɨɞɫɟɬɶ #0: 10001100.00011001.00000000.00000000 = 
140.25.0.0/25     
ɉɨɞɫɟɬɶ #1: 10001100.00011001.00000000.10000000 = 
140.25.0.128/25     
ɉɨɞɫɟɬɶ #2: 10001100.00011001.00000001.00000000 = 
140.25.1.0/25     
ɉɨɞɫɟɬɶ #3: 10001100.00011001.00000001.10000000 = 
140.25.1.128/25   

 
ɉɨɞɫɟɬɶ #4: 10001100.00011001.00000010.00000000 = 
140.25.2.0/25     
ɉɨɞɫɟɬɶ #5: 10001100.00011001.00000010.10000000 = 
140.25.2.128/25     
ɉɨɞɫɟɬɶ #6: 10001100.00011001.00000011.00000000 = 
140.25.3.0/25     
………     
ɉɨɞɫɟɬɶ   #510: 
10001100.00011001.11111111.00000000=140.25.255.0/25   
ɉɨɞɫɟɬɶ   #511: 
10001100.00011001.11111111.10000000=140.25.255.128/25   



Ɉɩɪɟɞɟɥɟɧɢɟ ɚɞɪɟɫɨɜ ɭɫɬɪɨɣɫɬɜ 

ɂɬɚɤ, ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɜɵɞɟɥɢɥ 7 ɛɢɬɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɤɚɠɞɨɣ ɩɨɞɫɟɬɢ. ɗɬɨ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɚɠɞɚɹ ɩɨɞɫɟɬɶ ɢɦɟɟɬ 126 (27-2)ɚɞɪɟɫɨɜ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜ. 
ɍɫɬɪɨɣɫɬɜɚ ɜ ɩɨɞɫɟɬɢ ɧɭɦɟɪɭɸɬɫɹ ɨɬ 1 ɞɨ 126. ɉɪɢɜɟɞɟɦ ɩɟɪɟɱɟɧɶ ɚɞɪɟɫɨɜ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 
ɩɨɞɫɟɬɢ #3. ɉɪɢ ɷɬɨɦ ɤɭɪɫɢɜɨɦ ɜɵɞɟɥɟɧ ɪɚɫɲɢɪɟɧɧɵɣ ɫɟɬɟɜɨɣ ɩɪɟɮɢɤɫ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɩɨɥɭɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɩɨɤɚɡɚɧɨ7-ɪɚɡɪɹɞɧɨɟɩɨɥɟ ɧɨɦɟɪɚ ɭɫɬɪɨɣɫɬɜɚ. 

ɉɨɞɫɟɬɶ #3: 10001100.00011001.00000001.10000000 = 140.25.1.128/25 ɍɫɬɪɨɣɫɬɜɨ 
#1:10001100.00011001.00000001.10000001 = 

140.25.1.129/25 

ɍɫɬɪɨɣɫɬɜɨ #2: 10001100.00011001.00000001.10000010 = 140.25.1.130/25 

ɍɫɬɪɨɣɫɬɜɨ #3: 10001100.00011001.00000001.10000011 = 140.25.1.131/25 

ɍɫɬɪɨɣɫɬɜɨ #4: 10001100.00011001.00000001.10000100 = 140.25.1.132/25 

ɍɫɬɪɨɣɫɬɜɨ #5: 10001100.00011001.00000001.10000101 = 140.25.1.133/25 

ɍɫɬɪɨɣɫɬɜɨ #6: 10001100.00011001.00000001.10000110 = 
140.25.1.134/25       
……       
ɍɫɬɪɨɣɫɬɜɨ #125:10001100.00011001.00000001.11111101 = 
140.25.1.253/25       
ɍɫɬɪɨɣɫɬɜɨ #126:10001100.00011001.00000001.11111110 = 
140.25.1.254/25       

Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ ɚɞɪɟɫɚ 

Ⱦɥɹ ɩɨɞɫɟɬɢ #3 ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɦ ɚɞɪɟɫɨɦ ɛɭɞɟɬ ɚɞɪɟɫ, ɜ ɤɨɬɨɪɨɦ ɜɫɟ ɛɢɬɵ ɩɨɥɹ ɧɨɦɟɪɚ 
ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɟɞɢɧɢɰɭ: 

10001100.00011001.00000001.11111111 = 140.25.1.255. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɚɞɪɟɫ ɞɥɹ ɩɨɞɫɟɬɢ #3 ɪɨɜɧɨ ɧɚ ɟɞɢɧɢɰɭ ɦɟɧɶɲɟ 
ɛɚɡɨɜɨɝɨ ɚɞɪɟɫɚ ɩɨɞɫɟɬɢ #4 (140.25.2.0). 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɧɚɫɬɪɨɣɤɚ TCP/IP ɜ Windows 

Windows ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɞɟɥɟɧɢɟ IP-ɚɞɪɟɫɨɜɢɡ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ 169.254.0.1 — 169.254.255.254 ɫ ɦɚɫɤɨɣ ɩɨɞɫɟɬɢ 255.255.0.0. Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɧɚɫɬɪɨɣɤɚ ɚɞɪɟɫɨɜ ɨɫɧɨɜɧɨɝɨ ɲɥɸɡɚ,DNS-ɫɟɪɜɟɪɚɢWINS-ɫɟɪɜɟɪɚɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɟɬɟɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ ɢ ɧɟ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɂɧɬɟɪɧɟɬɭ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɤɚɡɵɜɚɬɶ ɚɞɪɟɫɚ ɨɫɧɨɜɧɨɝɨ ɲɥɸɡɚ,DNS-ɫɟɪɜɟɪɚɢ WINSɫɟɪɜɟɪɚ ɧɟ ɧɭɠɧɨ. 

Ɋɭɱɧɚɹ ɧɚɫɬɪɨɣɤɚ 

ɉɪɢ ɪɭɱɧɨɣ ɧɚɫɬɪɨɣɤɟ ɫɜɨɣɫɬɜ ɩɪɨɬɨɤɨɥɚ TCP/IP ɜ ɨɤɧɟ ɫɜɨɣɫɬɜ ɫɟɬɟɜɨɝɨ ɨɤɪɭɠɟɧɢɹ 
ɡɚɞɚɸɬɫɹ IP-ɚɞɪɟɫ,ɦɚɫɤɚ ɩɨɞɫɟɬɢ ɢ ɚɞɪɟɫɚ ɨɫɧɨɜɧɨɝɨ ɲɥɸɡɚ,DNS-ɫɟɪɜɟɪɚɢWINS-
ɫɟɪɜɟɪɚ.Ɋɭɱɧɚɹ ɧɚɫɬɪɨɣɤɚ ɧɟɨɛɯɨɞɢɦɚ ɜ ɫɟɬɹɯ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɟɝɦɟɧɬɨɜ ɢ ɧɟ 
ɢɦɟɸɳɢɯDHCP-ɫɟɪɜɟɪɚ. 



ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ: 

1.ɋɨɡɞɚɬɶ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ. ɍɫɬɚɧɨɜɢɬɶ Windows XP. 

2.Ɂɚɝɪɭɡɢɬɶɫɹ ɜ Windows. 

3.ɉɪɨɢɡɜɟɫɬɢ ɪɭɱɧɭɸ ɧɚɫɬɪɨɣɤɭ TCP/IP: 

ɚ) Ɉɬɤɪɵɬɶ ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ->ɋɟɬɟɜɵɟɩɨɞɤɥɸɱɟɧɢɹ. ɇɚɠɚɬɶ ɩɪɚɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɧɚ 
ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. ȼɵɛɪɚɬɶ ɋɜɨɣɫɬɜɚ. 

ɛ) ɇɚ ɜɤɥɚɞɤɟ «Ɉɛɳɢɟ» ɜɵɛɟɪɢɬɟ ɉɪɨɬɨɤɨɥ ɂɧɬɟɪɧɟɬɚ (TCP/IP) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɜɨɣɫɬɜɚ. 

ɜ) ȼɵɛɟɪɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ «ɂɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɣ IP-ɚɞɪɟɫ»ɢ ɜɟɞɢɬɟ ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɚɧɧɵɟ ɜ ɩɨɥɹIP-ɚɞɪɟɫ,ɢ ɦɚɫɤɚ ɩɨɞɫɟɬɢ: 

─IP-ɚɞɪɟɫ:172.22.7.2 xx, ɝɞɟ xx – ɧɨɦɟɪ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ; 

─Ɇɚɫɤɚ: 255.255.0.0; 

─Ɉɫɧɨɜɧɨɣ ɲɥɸɡ: 172.22.0.1 ; 

─ɉɪɟɞɩɨɱɢɬɚɟɦɵɣ DNS-ɫɟɪɜɟɪ:172.22.0.1. 

5.ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɭɬɟɦ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɪɜɟɪɭ ɥɚɛɨɪɚɬɨɪɢɢ 2-04. 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 

1.ȿɫɥɢ ɤɨɦɩɶɸɬɟɪ ɨɬɤɥɸɱɢɬɶ ɢɡ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɚ ɜɦɟɫɬɨ ɧɟɝɨ ɩɨɦɟɫɬɢɬɶ ɞɪɭɝɨɣ ɤɨɦɩɶɸɬɟɪ 
ɫ ɬɚɤɢɦɢ ɠɟ ɫɟɬɟɜɵɦɢ ɧɚɫɬɪɨɣɤɚɦɢ (ɢɦɹ, IPɚɞɪɟɫ ɢ ɬ.ɩ.), ɫɦɨɝɭɬ ɥɢ ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ 
ɫɟɬɢ ɨɛɪɚɳɚɬɶɫɹ ɤ ɷɬɨɦɭ ɤɨɦɩɶɸɬɟɪɭ? ɑɟɪɟɡ ɤɚɤɨɟ ɜɪɟɦɹ? 

2.Ƚɚɪɚɧɬɢɪɭɟɬɫɹ ɥɢ ɧɚɞɟɠɧɚɹ ɞɨɫɬɚɜɤɚ ICMP-ɫɨɨɛɳɟɧɢɣ?ɉɨɱɟɦɭ? 

3.Ɇɨɝɭɬ ɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɯɨɞɢɬɶ ɪɚɡɧɵɟ ɡɚɩɪɨɫɵ ɧɚ ɨɞɢɧ ɢ ɬɨɬ ɠɟ TCP ɩɨɪɬ 
ɤɨɦɩɶɸɬɟɪɚ? 

4.Ɇɨɠɟɬ ɥɢ ɭ ɤɨɦɩɶɸɬɟɪɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɵɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɨɞɢɧ IP- 

ɚɞɪɟɫ? 

5.Ʉɚɤɭɸ ɦɚɫɤɭ ɩɨɞɫɟɬɢ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɫ IP-ɚɞɪɟɫɨɦ 

192.168.75.100: 255.255.255.0 ɢɥɢ 255.255.0.0? 

6.Ɇɨɠɧɨ ɥɢ ɜ ɱɚɫɬɧɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ IP ɚɞɪɟɫɚ ɭɡɥɚ ɚɞɪɟɫ 
192.169.175.23? 

7.Ʉɚɤɢɟ ɩɚɪɚɦɟɬɪɵ TCP/IP ɩɪɨɬɨɤɨɥɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɜ Ɉɋ (ɧɚɩɪ. Windows98) ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɭɸ ɫɟɬɟɜɭɸ ɫɬɚɧɰɢɸ? 

8.Ɇɨɠɧɨ ɥɢ ɩɪɢ ɧɚɫɬɪɨɣɤɟ TCP/IP ɩɪɨɬɨɤɨɥɚ ɭɤɚɡɚɬɶ IP ɚɞɪɟɫ, ɚ ɩɨɥɟ «ɦɚɫɤɚ ɩɨɞɫɟɬɢ» 
ɨɫɬɚɜɢɬɶ ɩɭɫɬɵɦ? 



9.Ʉ ɤɚɤɨɦɭ ɤɥɚɫɫɭ IP ɚɞɪɟɫɨɜ ɩɪɢɧɚɞɥɟɠɢɬ ɚɞɪɟɫ, ɩɪɢɫɜɚɢɜɚɟɦɵɣ Ɉɋ Windows ɤɨɦɩɶɸɬɟɪɭ 
ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɧɚɫɬɪɨɣɤɟ TCP/IP ɩɪɨɬɨɤɨɥɚ 

(DHCP ɧɟɬ)? 

Ɂɚɞɚɱɢ: 

1.Ʉɚɤɢɟ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ ɦɚɫɨɤ ɩɨɞɫɟɬɢ ɹɜɥɹɸɬɫɹ ɤɨɪɪɟɤɬɧɵɦɢ ɢ ɧɟɤɨɪɪɟɤɬɧɵɦɢ ɢ 
ɩɨɱɟɦɭ? 

Ⱥ) 255.255.149.0 Ȼ) 255.255.255.192 ȼ) 149.255.255.0 Ƚ) 255.255.255.255 

2.ɋɤɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɟɜɨɦ ɫɟɝɦɟɧɬɟ ɩɨɡɜɨɥɹɟɬ ɢɦɟɬɶ ɦɚɫɤɚ 

255.255.255.240? 

3.ɉɭɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚɡɧɚɱɟɧ ɫɟɬɟɜɨɣ ɚɞɪɟɫ 200.35.1.0/24. ȼ ɤɚɠɞɨɣ ɩɨɞɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ 20 ɭɫɬɪɨɣɫɬɜ. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɫɲɢɪɟɧɧɵɣ ɫɟɬɟɜɨɣ 
ɩɪɟɮɢɤɫ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ 

ɜɤɚɠɞɨɣ ɩɨɞɫɟɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɫɟɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɫɮɨɪɦɢɪɨɜɚɧɵ ɜ 
ɷɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɬɚɤɢɦ ɪɚɫɲɢɪɟɧɧɵɦ ɫɟɬɟɜɵɦ ɩɪɟɮɢɤɫɨɦ. Ɉɩɪɟɞɟɥɢɬɶ 
ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɚɞɪɟɫ ɞɥɹ ɨɞɧɨɣ ɢɡ ɩɨɞɫɟɬɟɣ. 

4.ɉɭɫɬɶ IP-ɚɞɪɟɫɧɟɤɨɬɨɪɨɝɨ ɭɡɥɚ ɩɨɞɫɟɬɢ ɪɚɜɟɧ 198.65.12.67, ɚ ɡɧɚɱɟɧɢɟ ɦɚɫɤɢ ɞɥɹ ɷɬɨɣ 
ɩɨɞɫɟɬɢ – 255.255.255.240. Ɉɩɪɟɞɟɥɢɬɟ ɧɨɦɟɪ ɩɨɞɫɟɬɢ. Ʉɚɤɨɟ ɦɚɤɫɢɦɚɥɶɧɨ ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ 
ɦɨɠɟɬ ɛɵɬɶ ɜ ɷɬɨɣ ɩɨɞɫɟɬɢ? 

5.ɉɭɫɬɶ ɩɨɫɬɚɜɳɢɤ ɭɫɥɭɝ ɂɧɬɟɪɧɟɬ ɢɦɟɟɬ ɜ ɫɜɨɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ ɚɞɪɟɫ ɫɟɬɢ ɤɥɚɫɫɚ ȼ. Ⱦɥɹ 
ɚɞɪɟɫɚɰɢɢ ɭɡɥɨɜ ɫɜɨɟɣ ɫɨɛɫɬɜɟɧɧɨɣ ɫɟɬɢ ɨɧ ɢɫɩɨɥɶɡɭɟɬ 254 ɚɞɪɟɫɚ. Ɉɩɪɟɞɟɥɢɬɟ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɟ ɱɢɫɥɨ ɚɛɨɧɟɧɬɨɜ ɷɬɨɝɨ 

ɩɨɫɬɚɜɳɢɤɚ ɭɫɥɭɝ, ɟɫɥɢ ɪɚɡɦɟɪɵ ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɧɢɯ ɫɟɬɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɥɚɫɫɭ ɋ. 

6.Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɚɞɪɟɫɨɜ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɜɤɚɱɟɫɬɜɟ IP-ɚɞɪɟɫɚɤɨɧɟɱɧɨɝɨ ɭɡɥɚ ɫɟɬɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ ɂɧɬɟɪɧɟɬ? Ⱦɥɹ ɩɪɚɜɢɥɶɧɵɯ 
ɚɞɪɟɫɨɜ ɨɩɪɟɞɟɥɢɬɟ ɢɯ ɤɥɚɫɫ: Ⱥ, B, C, D ɢɥɢ ȿ. 

127.0.0.1 201.13.123.245 
226.4.37.105 103.24.254.0 
154.12.255.255   
13.13.13.13 204.0.3.1 
193.256.1.16 194.87.45.0 
161.23.45.305 195.34.116.255 
 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 2 

«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɨɜ telnet ɩɪɢ ɪɚɛɨɬɟ ɜ ɂɧɬɟɪɧɟɬ» 

ɐɟɥɶ ɪɚɛɨɬɵ 

http://pandia.ru/text/categ/wiki/001/92.php


Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɞɨɫɬɭɩɨɦ ɤ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɟɬɢ Internet ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɬɨɤɨɥɚ telnet. 

ɉɨɥɭɱɢɬɶ ɧɚɜɵɤɢ ɩɪɨɜɟɪɤɢ ɫɨɟɞɢɧɟɧɢɣ ɜ ɫɟɬɢ Internet. 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ 

 Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ telnet, ɮɨɪɦɚɬɨɦ ɤɨɦɚɧɞ ping, tracert. 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ 

1. Ɉɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɜɚɲɟɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɫ ɞɪɭɝɢɦ ɤɨɦɩɶɸɬɟɪɨɦ ɜ ɥɨɤɚɥɶɧɨɣ ɢɥɢ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɢ, 
ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ ping.  

3. ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɵ cd ɢ Is ɧɚɣɬɢ ɥɸɛɨɣ ɧɟ ɨɱɟɧɶ ɛɨɥɶɲɨɣ ɮɚɣɥ. 

4. ɍɛɟɞɢɬɶɫɹ, ɱɬɨ ɮɚɣɥɵ ɭɫɩɟɲɧɨ ɫɤɨɩɢɪɨɜɚɧɵ. 

5. ɉɪɨɫɥɟɞɢɬɶ ɩɭɬɶ ɫɥɟɞɨɜɚɧɢɹ IP-ɩɚɤɟɬɚ ɨɬ ɤɨɦɩɶɸɬɟɪɚ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ 
ɭɞɚɥɟɧɧɨɦɭ ɫɟɪɜɟɪɭ ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ tracert.exe. Ɂɚɩɢɫɚɬɶ ɜɟɫɶ ɩɭɬɶ ɜ ɨɬɱɟɬ. 

6. Ɉɮɨɪɦɢɬɶ ɨɬɱɟɬ, (ɢɫɩɨɥɶɡɭɹ Word ɢɥɢ ɞɚɠɟ Notepad ) 

ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: 

1.  ɐɟɥɶ ɪɚɛɨɬɵ 

2.  Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ ɫɨɟɞɢɧɟɧɢɣ ɫ ɫɟɪɜɟɪɚɦɢ. 

3.  Ⱥɞɪɟɫ ɭɞɚɥɟɧɧɨɝɨ ɫɟɪɜɟɪɚ, ɩɭɬɶ ɤ ɮɚɣɥɭ, ɢɦɹ ɮɚɣɥɚ, 
ɫɤɨɩɢɪɨɜɚɧɧɨɝɨ ɧɚ ɥɨɤɚɥɶɧɵɣ ɫɟɪɜɟɪ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ftp-ɤɥɢɟɧɬɚ, 
ɜɪɟɦɹ ɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɮɚɣɥɚ. 

4.  ȼɟɫɶ ɩɭɬɶ ɫɥɟɞɨɜɚɧɢɹ IP-ɩɚɤɟɬɚ ɞɨ ɭɞɚɥɟɧɧɨɝɨ ɫɟɪɜɟɪɚ. 

5.  ȼɵɜɨɞɵ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ 

1. Ⱦɥɹ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɜ ɫɪɟɞɟ Windows NT/9x ɜɵɩɨɥɧɢɬɟ 
ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

•  ɧɚɠɦɢɬɟ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɤɧɨɩɤɟ ɉɭɫɤ. 

•  ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ «ȼɵɩɨɥɧɢɬɶ» ɢ ɧɚɠɦɢɬɟ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ 

•  ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜ ɩɨɥɟ «Ɉɬɤɪɵɬɶ» ɜɜɟɞɢɬɟ ɢɦɹ ɜɵɩɨɥɧɹɟɦɨɣ 
ɩɪɨɝɪɚɦɦɵ (ɦɨɠɧɨ ɬɚɤɠɟ ɭɤɚɡɚɬɶ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ ɫ ɩɨɦɨɳɶɸ 
ɤɧɨɩɤɢ «Ɉɛɡɨɪ»). 

•  ɇɚɠɚɜ «Enter» ɡɚɩɭɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ ɧɚ ɢɫɩɨɥɧɟɧɢɟ. 

http://pandia.ru/text/categ/wiki/001/202.php


2. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɧɚɥɢɱɢɹ ɢ ɤɚɱɟɫɬɜɚ ɫɟɬɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɭɞɚɥɟɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɚɧɞɚ Ping. 

ɗɬɚ ɭɬɢɥɢɬɚ (ɤɨɦɚɧɞɚ) ɨɬɫɵɥɚɟɬ ɡɚɩɪɨɫ (ɧɟɫɤɨɥɶɤɨ ɛɚɣɬ) ɧɚ ɬɪɟɛɭɟɦɵɣ ɤɨɦɩɶɸɬɟɪ ɢ ɨɠɢɞɚɟɬ 
ɨɬɜɟɬɚ, ɨɩɪɟɞɟɥɹɹ ɩɪɢ ɷɬɨɦ ɜɪɟɦɹ ɫɥɟɞɨɜɚɧɢɹ ɡɚɩɪɨɫɚ ɢ ɨɬɜɟɬɚ. 

Ɏɨɪɦɚɬ ɷɬɨɣ ɤɨɦɚɧɞɵ ɫɥɟɞɭɸɳɢɣ: 

ping [-t] [-a] [-n count] [-1 size] [-f] [-w timeout] ɫɩɢɫɨɤ ɚɞɪɟɫɨɜ 

ɉɚɪɚɦɟɬɪɵ: 

-t Ɉɬɩɪɚɜɤɚ ɩɚɤɟɬɨɜ ɧɚ ɭɤɚɡɚɧɧɵɣ ɭɡɟɥ ɞɨ ɤɨɦɚɧɞɵ 

ɩɪɟɪɵɜɚɧɢɹ 

-ɚ Ɉɩɪɟɞɟɥɟɧɢɟ ɚɞɪɟɫɨɜ ɩɨ ɢɦɟɧɚɦ ɭɡɥɨɜ. 

-n count Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɪɨɫɨɜ 

-1 size Ɋɚɡɦɟɪ ɩɨɫɵɥɚɟɦɨɝɨ ɩɚɤɟɬɚ 

-f ɍɫɬɚɧɨɜɤɚ ɮɥɚɝɚ, ɡɚɩɪɟɳɚɸɳɟɝɨ ɮɪɚɝɦɟɧɬɚɰɢɸ ɩɚɤɟɬɚ. 

-w timeout ȼɪɟɦɹ ɬɚɣɦɚɭɬɚ ɜ ɦɢɥɥɢɫɟɤɭɧɞɚɯ. 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɤɪɚɧɟ ɛɭɞɟɬ ɩɨɤɚɡɵɜɚɬɶɫɹ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɫɜɹɡɢ ɫ ɡɚɞɚɧɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ, ɟɫɥɢ ɫɜɹɡɶ ɨɬɫɭɬɫɬɜɭɟɬ ɢ/ɢɥɢ ɩɪɟɜɵɲɟɧɨ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɬɚɣɦɚɭɬɚ, ɬɨ ɜ ɨɤɧɟ 
ɛɭɞɟɬ ɜɨɡɧɢɤɚɬɶ ɫɨɨɛɳɟɧɢɟ «Request timeout» ɢɥɢ «Destination host unreachable». 

4.  ɑɬɨɛɵ ɩɪɨɫɥɟɞɢɬɶ ɩɭɬɶ ɫɥɟɞɨɜɚɧɢɹ IP-ɩɚɤɟɬɚ ɤ ɭɞɚɥɟɧɧɨɦɭ 
ɫɟɪɜɟɪɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɚ tracert.exe. Ɏɨɪɦɚɬ ɟё ɜɵɡɨɜɚ: 

tracert [-d] [-h ɦɚɤɫɑɢɫɥɨ] [-j ɫɩɢɫɨɤɍɡɥɨɜ] [-w ɢɧɬɟɪɜɚɥ] ɢɦɹ 

ɉɚɪɚɦɟɬɪɵ: 

-d Ȼɟɡ ɨɩɪɟɞɟɥɟɧɢɹ ɚɞɪɟɫɨɜ ɩɨ ɢɦɟɧɚɦ ɭɡɥɨɜ. 

-h ɦɚɤɫɑɢɫɥɨ Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɩɟɪɟɯɨɞɨɜ ɩɪɢ ɩɨɢɫɤɟ ɭɡɥɚ. 

-j ɫɢɢɫɨɤɍɡɥɨɜ ɋɜɨɛɨɞɧɵɣ ɜɵɛɨɪ ɦɚɪɲɪɭɬɚ ɩɨ ɫɩɢɫɤɭ ɭɡɥɨɜ. 

-w ɢɧɬɟɪɜɚɥ ɂɧɬɟɪɜɚɥ ɨɠɢɞɚɧɢɹ ɤɚɠɞɨɝɨ ɨɬɜɟɬɚ ɜ ɦɫɟɤ. 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɞɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɩɨɫɵɥɤɭ IP-ɩɚɤɟɬɚ ɧɚ ɤɨɦɩɶɸɬɟɪ-ɰɟɥɶ ɢ ɜɵɜɨɞɢɬ ɢɦɟɧɚ ɜɫɟɯ ɞɪɭɝɢɯ ɤɨɦɩɶɸɬɟɪɨɜ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɦɟɠɞɭ ɜɚɦɢ ɢ ɡɚɞɚɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ. 

ɉɪɨɬɨɤɨɥ Telnet 

ɉɪɨɬɨɤɨɥ Telnet (ɨɬ ɫɥɨɜ telecommunication network ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɫɟɬɶ) 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɯɨɞɚ ɜ ɭɞɚɥɟɧɧɭɸ ɫɢɫɬɟɦɭ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɞɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɞɪɭɝɨɣ ɱɚɫɬɢ 



ɫɟɬɢ. ɉɪɢ ɷɬɨɦ ɩɨɥɶɡɨɜɚɬɟɥɸ ɤɚɠɟɬɫɹ, ɱɬɨ ɨɧ ɪɚɛɨɬɚɟɬ ɡɚ ɬɟɪɦɢɧɚɥɨɦ ɭɞɚɥɟɧɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ. Telnet ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɨɥɟɡɧɵɦ, ɟɫɥɢ ɜɵ, ɪɚɛɨɬɚɹ ɧɚ ɦɟɞɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, 
ɯɨɬɢɬɟ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɛɨɥɟɟ ɦɨɳɧɨɣ ɦɚɲɢɧɵ, ɚ ɬɚɤɠɟ ɟɫɥɢ 
ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɜɚɦ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

Ɋɚɛɨɬɭ Telnet ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɟɰɢɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ (ɫɟɪɜɟɪ), ɡɚɩɭɳɟɧɧɚɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ, ɤ 
ɤɨɬɨɪɨɦɭ ɜɵ ɩɨɞɤɥɸɱɚɟɬɟɫɶ, ɢ ɨɛɪɚɛɚɬɵɜɚɸɳɚɹ ɩɨɫɬɭɩɚɸɳɢɟ ɡɚɩɪɨɫɵ. ɇɚ ɜɚɲɟɦ 
ɤɨɦɩɶɸɬɟɪɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɝɪɚɦɦɚ Telnet, ɤɨɬɨɪɚɹ ɨɛɪɚɳɚɟɬɫɹ ɤ ɫɟɪɜɟɪɭ. ȼ ɩɪɨɰɟɫɫɟ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɤɨɦɩɶɸɬɟɪɵ ɞɨɝɨɜɚɪɢɜɚɸɬɫɹ ɨ ɪɟɠɢɦɟ ɷɦɭɥɹɰɢɢ ɬɟɪɦɢɧɚɥɚ ɜ 
ɞɚɧɧɨɦ ɫɟɚɧɫɟ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɫɟɚɧɫɚ ɪɚɛɨɬɵ Telnet ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɞɨɦɟɧɧɨɟ ɢɦɹ ɢɥɢ IP-ɚɞɪɟɫ ɭɞɚɥɟɧɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɭɞɚɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɵɱɧɨ ɡɚɩɪɚɲɢɜɚɟɬ ɢɦɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɚɪɨɥɶ, ɯɨɬɹ ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ Telnet, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. 

ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɜɚɲ ɤɨɦɩɶɸɬɟɪ ɢɝɪɚɟɬ ɪɨɥɶ ɬɟɪɦɢɧɚɥɚ ɭɞɚɥɟɧɧɨɣ ɦɚɲɢɧɵ. 
ȼɫɟ ɜɜɨɞɢɦɵɟ ɜɚɦɢ ɤɨɦɚɧɞɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. Telnet ɥɢɲɶ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɛɪɚɛɨɬɤɭ ɢ ɩɟɪɟɞɚɱɭ ɜɚɲɢɯ ɤɨɦɚɧɞ ɧɚ ɭɞɚɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ. Telnet 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɚɧɱɢɜɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ, ɤɨɝɞɚ ɜɵ ɜɵɯɨɞɢɬɟ ɢɡ ɭɞɚɥɟɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɫɟɚɧɫɚ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɨɦɚɧɞɭ (ɞɥɹ UNIX-ɫɢɫɬɟɦ 
— ɨɛɵɱɧɨ logout ɢɥɢ <Ctrl>+<D>) 

Ʉɚɤ ɡɚɤɪɵɬɶ ɫɟɚɧɫ ɫɜɹɡɢ ɫ ɭɞɚɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ 

ȿɫɥɢ ɜɵ ɪɚɛɨɬɚɟɬɟ ɫ Telnet ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ, ɬɨ Telnet ɨɛɵɱɧɨ ɫɚɦ ɡɚɜɟɪɲɚɟɬ ɪɚɛɨɬɭ, 
ɤɨɝɞɚ ɜɵ ɜɵɯɨɞɢɬɟ (logout) ɢɡ ɭɞɚɥɟɧɧɨɣ ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ ɢɧɨɝɞɚ (ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ 
ɭɞɚɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ "ɡɚɜɢɫɚɟɬ") ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɡɚɤɪɵɬɶ ɫɟɚɧɫ 
ɫɜɹɡɢ ɩɭɬɟɦ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɧɚ ɥɨɤɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ 
<Ctrl>-<]>, ɱɬɨɛɵ ɩɟɪɟɣɬɢ ɜ ɤɨɦɚɧɞɧɵɣ ɪɟɠɢɦ Telnet, ɚ ɡɚɬɟɦ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ close, ɤɨɬɨɪɚɹ 
ɪɚɡɨɪɜɟɬ ɫɨɟɞɢɧɟɧɢɟ ɫ ɭɞɚɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢ ɡɚɜɟɪɲɢɬ ɪɚɛɨɬɭ Telnet-ɤɥɢɟɧɬɚ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɫɬɨɣ ɫɢɫɬɟɦɵ 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɨɧ ɧɚɱɢɧɚɟɬ 
ɫɥɟɞɢɬɶ ɡɚ ɜɚɲɟɣ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɫɢɫɬɟɦɟ. Ⱦɟɥɚɟɬɫɹ ɷɬɨ ɩɨ ɫɥɟɞɭɸɳɟɣ ɩɪɢɱɢɧɟ. Ʉɥɢɟɧɬ, 
ɩɨɥɭɱɚɸɳɢɣ Telnet-ɞɨɫɬɭɩ ɤ 

ɭɞɚɥɟɧɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ, ɡɚɧɢɦɚɟɬ ɱɚɫɬɶ ɟɝɨ ɪɟɫɭɪɫɨɜ. ɉɨɷɬɨɦɭ ɫɢɫɬɟɦɧɵɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɵ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɞɨɫɬɭɩɧɨɫɬɶ ɫɜɨɟɣ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɫɢɫɬɟɦɵ ɢ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɟɟ ɪɚɛɨɬɵ, ɜɜɨɞɹɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɩɪɨɫɬɨɹ 
ɜ Telnet-ɫɟɚɧɫɟ. Ɍɨ ɟɫɬɶ, ɟɫɥɢ ɜɵ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɜɲɢɫɶ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɭɞɚɥɟɧɧɨɦ 
ɤɨɦɩɶɸɬɟɪɟ, ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ (ɤɚɤ ɩɪɚɜɢɥɨ, ɨɤɨɥɨ 15 ɦɢɧɭɬ) ɧɟ ɩɪɨɢɡɜɨɞɢɬɟ 
ɧɢɤɚɤɢɯ ɞɟɣɫɬɜɢɣ (ɧɢɱɟɝɨ ɧɟ ɜɜɨɞɢɬɟ ɫ ɤɥɚɜɢɚɬɭɪɵ), ɭɞɚɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ ɦɨɠɟɬ ɩɪɟɪɜɚɬɶ 
ɜɚɲɭ ɪɚɛɨɱɭɸ ɫɟɫɫɢɸ, ɢ ɜɚɦ ɩɪɢɞɟɬɫɹ ɩɨɜɬɨɪɢɬɶ ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ. 

cd [ɭɞɚɥɟɧɧɚɹ_ɞɢɪɟɤɬɨɪɢɹ| 

ɋɦɟɧɢɬɶ ɞɢɪɟɤɬɨɪɢɸ. ɋɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ 'cdup' ɢɥɢ 'cd' ɞɥɹ ɜɨɡɜɪɚɬɚ ɧɚ ɨɞɢɧ ɢɥɢ ɜɵɲɟ 

close 

Ɉɛɪɵɜɚɟɬ ɊɌɊ ɫɟɚɧɫ ɫ ɭɞɚɥɟɧɧɵɦ ɫɟɪɜɟɪɨɦ ɢ ɜɨɡɜɪɚɳɚɟɬ ɤ ɤɨɦɚɧɞɧɨɦɭ ɢɧɬɟɪɩɪɟɬɚɬɨɪɭ 

http://pandia.ru/text/category/programmnoe_obespechenie/
http://pandia.ru/text/categ/wiki/001/262.php
http://pandia.ru/text/categ/nauka/102.php
http://pandia.ru/text/category/vremya_prostoya/


delete (ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ) 

ɋɬɢɪɚɟɬ ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ 

dir [ɭɞɚɥɟɧɧɚɹ ɞɢɪɟɤɬɨɪɢɹ] [ɥɨɤɚɥɶɧɵɣ_ɮɚɣɥ] 

Is [ɭɞɚɥɟɧɧɚɹ ɞɢɪɟɤɬɨɪɢɢ] [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ] 

ȼɵɜɨɞɢɬ ɫɩɢɫɨɤ ɮɚɣɥɨɜ ɜ ɞɢɪɟɤɬɨɪɢɢ ɥɢɛɨ ɧɟ ɫɬɚɧɞɚɪɬɧɵɣ ɜɵɜɨɞ, ɥɢɛɨ, ɟɫɥɢ ɭɤɚɡɚɧɨ ɢɦɹ 
ɥɨɤɚɥɶɧɨɝɨ ɮɚɣɥɚ, ɜ ɷɬɨɬ ɮɚɣɥ, (dir -ɜɵɜɨɞ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ). 

get [ɭɞɚɥɟɧɧɵɣ_ɮɚɣɥ] [ɥɨɤɚɥɶɧɵɣ_ɮɚɣɥ] 

ȼɵɡɵɜɚɟɬ ɩɟɪɟɞɚɱɭ ɤɨɩɢɢ ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ ɧɚ ɜɚɲ ɤɨɦɩɶɸɬɟɪ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɢɦɹ 
ɥɨɤɚɥɶɧɨɝɨ ɮɚɣɥɚ ɧɟ ɛɵɥɨ ɡɚɞɚɧɨ, ɬɨ ɨɧɨ ɫɨɜɩɚɞɚɟɬ ɫ ɢɦɟɧɟɦ ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ. 

hash 

ɋɥɭɠɢɬ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɤɚɠɞɨɝɨ ɩɨɥɭɱɟɧɧɨɝɨ ɛɥɨɤɚ ɞɚɧɧɵɯ ɜ 1024 ɛɚɣɬɚ, 
ɩɨɜɵɲɚɟɬ ɧɚɝɥɹɞɧɨɫɬɶ ɩɪɨɰɟɞɭɪɵ. 

lcd 

Ɇɟɧɹɟɬ ɪɚɛɨɱɭɸ ɞɢɪɟɤɬɨɪɢɸ ɧɚ ɥɨɤɚɥɶɧɨɣ ɦɚɲɢɧɟ (ɛɟɡ ɚɪɝɭɦɟɧɬɚ - ɩɟɪɟɯɨɞ ɜ ɞɨɦɚɲɧɸɸ 
ɞɢɪɟɤɬɨɪɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ) 

mget [ɭɞɚɥɟɧɧɵɟ_ɮɚɣɥɵ] 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɮɚɣɥɨɜ 

mkdir [ɢɦɹ ɞɢɪɟɤɬɨɪɢɢ] 

ɋɨɡɞɚɟɬ ɞɢɪɟɤɬɨɪɢɸ ɧɚ ɭɞɚɥɟɧɧɨɣ ɦɚɲɢɧɟ 

open ɯɨɫɬ [ɩɨɪɬ] 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɨɟɞɢɧɟɧɢɟ ɫ ɡɚɞɚɧɧɵɦ FTP ɫɟɪɜɟɪɨɦ 

prompt 

ɉɟɪɟɤɥɸɱɚɟɬ ɢɧɬɟɪɚɤɬɢɜɧɭɸ ɩɨɞɫɤɚɡɤɭ. ɑɚɫɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ 'mget' 

ɠɟɥɚɬɟɥɶɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɛɪɚɬɶ 'prompt', ɱɬɨɛɵ ɧɟ ɞɚɜɚɬɶ ɦɧɨɝɨɤɪɚɬɧɵɟ 
ɩɨɞɬɜɟɪɠɞɟɧɢɹ. 

put [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ) [ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ] 

ɉɟɪɟɫɵɥɚɟɬ ɮɚɣɥ ɧɚ ɭɞɚɥɟɧɧɭɸ ɫɢɫɬɟɦɭ. ȿɫɥɢ ɢɦɹ ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ ɧɟ ɭɤɚɡɚɧɨ, ɬɨ ɨɧɨ 
ɫɨɜɩɚɞɚɟɬ ɫ ɢɦɟɧɟɦ ɧɚ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɟ. 

pwd 

ȼɵɜɨɞɢɬ ɢɦɹ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɱɟɣ ɞɢɪɟɤɬɨɪɢɢ. 

http://pandia.ru/text/categ/wiki/001/182.php


Quit 

ɋɢɧɨɧɢɦ ɞɥɹ 'bɭɟ' 

recv [ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ] [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ] 

ɋɢɧɨɧɢɦ ɞɥɹ ɤɨɦɚɧɞɵ 'get' 

reget [ɭɞɚɥɟɧɧɵɣ_ɮɚɣɥ] [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ] 

"Ⱦɨɩɨɥɭɱɟɧɢɟ" ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɱɚɫɬɶ ɟɝɨ ɭɠɟ ɟɫɬɶ ɧɚ ɥɨɤɚɥɶɧɨɣ 
ɦɚɲɢɧɟ. Ʉɨɦɚɧɞɚ ɨɫɨɛɟɧɧɨ ɩɨɥɟɡɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɢɯ ɮɚɣɥɨɜ ɩɪɢ ɜɨɡɦɨɠɧɵɯ 
ɪɚɡɪɵɜɚɯ ɫɨɟɞɢɧɟɧɢɹ, (ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɟ ɜɫɟɦɢ ɫɟɪɜɟɪɚɦɢ ɢ ɤɥɢɟɧɬɚɦɢ). 

ɉɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɮɚɣɥɨɜ ɩɟɪɟɛɨɪ ɢɯ ɢɦɟɧ - ɭɬɨɦɢɬɟɥɶɧɚɹ ɡɚɞɚɱɚ. ɉɨɪɨɣ ɬɪɭɞɧɨ 
ɩɟɪɟɱɢɫɥɢɬɶ 5-6 ɮɚɣɥɨɜ, ɚ ɟɫɥɢ ɢɯ ɫɨɬɧɹ? 

ȼɵɯɨɞ ɟɫɬɶ. ɋɭɳɟɫɬɜɭɟɬ ɫɢɫɬɟɦɚ ɲɚɛɥɨɧɨɜ, ɤɨɬɨɪɭɸ ɥɭɱɲɟ ɜɫɟɝɨ ɢɡɭɱɚɬɶ ɧɚ ɩɪɢɦɟɪɚɯ. 
ɉɟɪɟɞ ɷɬɢɦ ɨɛɴɹɫɧɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɡɧɚɤɨɜ: 

ɋɢɦɜɨɥ '*' ɨɛɨɡɧɚɱɚɟɬ ɥɸɛɨɣ ɧɚɛɨɪ ɫɢɦɜɨɥɨɜ. 

ɋɢɦɜɨɥ "?' ɨɛɨɡɧɚɱɚɟɬ ɨɞɢɧ ɥɸɛɨɣ ɫɢɦɜɨɥ. 

ɉɪɢɦɟɪɵ: 

abc* - ɜɫɟ ɮɚɣɥɵ, ɧɚɱɢɧɚɸɳɢɟɫɹ ɧɚ abc 

abc? - ɜɫɟ ɮɚɣɥɵ, ɢɦɟɸɳɢɟ ɞɥɢɧɭ ɢɦɟɧɢ ɜ ɱɟɬɵɪɟ ɫɢɦɜɨɥɚ, ɧɚɱɢɧɚɸɳɢɟɫɹ ɧɚ abc ɢ 
ɡɚɤɚɧɱɢɜɚɸɳɢɟɫɹ ɧɚ ɥɸɛɨɣ ɫɢɦɜɨɥ. 

??abc? - ɮɚɣɥɵ ɫ ɢɦɟɧɟɦ ɜ ɲɟɫɬɶ ɫɢɦɜɨɥɨɜ, 3,4,5 ɫɢɦɜɨɥɵ abc ɢ ɨɫɬɚɥɶɧɵɟ ɥɸɛɵɟ. 

*abc - ɜɫɟ ɮɚɣɥɵ, ɨɤɚɧɱɢɜɚɸɳɢɟɫɹ ɧɚ abc 

* - ɜɫɟ ɮɚɣɥɵ 

ɍɱɬɢɬɟ, ɱɬɨ ɛɨɥɶɲɢɟ ɢ ɦɚɥɟɧɶɤɢɟ ɛɭɤɜɵ ɊɚɁɥɂɱȺɸɌɫə. 

ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɱɬɨ ɜ ɪɚɫɩɟɱɚɬɤɟ ɤɨɦɚɧɞɵ Is ɩɟɪɜɵɟ ɞɟɫɹɬɶ ɡɧɚɤɨɜ (ɧɚɩɪɢɦɟɪ: -
rwxrwxrwx) - ɷɬɨ ɛɢɬɵ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɭ ɢɥɢ ɞɢɪɟɤɬɨɪɢɢ. Ⱦɥɹ ɜɚɫ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɬɨɥɶɤɨ ɩɟɪɜɵɣ ɫɢɦɜɨɥ. ȿɫɥɢ ɷɬɨ '-', ɬɨ ɨɧ ɨɛɨɡɧɚɱɚɟɬ ɮɚɣɥ, ɟɫɥɢ 'd' - ɬɨ 
ɞɢɪɟɤɬɨɪɢɸ. 

Ɍɚɤ ɧɚɩɪɢɦɟɪ ɜ ɫɬɪɨɤɟ: 

-rw-r--r-users 11479 Janfilename.ext 

«-rw-r--r--» - ɚɬɪɢɛɭɬ ɮɚɣɥɚ; «filename.ext» - ɢɦɹ ɮɚɣɥɚ; «11479» - ɪɚɡɦɟɪ ɮɚɣɥɚ; «Jan» - ɞɚɬɚ 
ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ. 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 



1.  Ƚɞɟ ɜɵɩɨɥɧɹɸɬɫɹ ɜcɟ ɤɨɦɚɧɞɵ ɜɨ ɜɪɟɦɹ telnet - ɫɨɟɞɢɧɟɧɢɹ? 

2.  Ⱦɥɹ ɱɟɝɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɪɦɢɧɚɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɫɟɪɜɟɪɨɦ? 

3.  Ɋɚɫɫɤɚɠɢɬɟ ɩɨɪɹɞɨɤ ɭɫɬɚɧɨɜɥɟɧɢɹ telnet - ɫɨɟɞɢɧɟɧɢɹ ɫ ɭɞɚɥɟɧɧɵɦ 
ɫɟɪɜɟɪɨɦ. 

4.  Ɉɛɴɹɫɧɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɢ ɮɨɪɦɚɬ ɤɨɦɚɧɞɵ ping? 

5.  Ɉɛɴɹɫɧɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɩɚɧɟɥɟɣ ɢ ɨɤɨɧ ɜ ɨɫɧɨɜɧɨɦ ɨɤɧɟ FlashFXP. 

6.  ɑɬɨ ɬɚɤɨɟ «ɭɞɚɥɟɧɧɵɣ ɤɚɬɚɥɨɝ», «ɭɞɚɥɟɧɧɚɹ ɦɚɲɢɧɚ»? 

7.  Ʉɚɤ ɦɨɠɧɨ ɩɪɨɫɦɨɬɪɟɬɶ ɮɚɣɥ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɭɞɚɥɟɧɧɨɣ 
ɦɚɲɢɧɟ? 

8.  ɉɟɪɟɱɢɫɥɢɬɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɚɛɨɬɵ ɫ FlashFXP. 

9.  Ⱦɥɹ ɱɟɝɨ ɤɨɦɩɶɸɬɟɪɭ ɧɟɨɛɯɨɞɢɦ IP - ɚɞɪɟɫ? 

16.  ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɭɡɧɚɬɶ ɭɬɢɥɢɬɚ tracert? 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №3.,4 "Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɦ" 

1. ɐɟɥɶ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɜ ɩɪɚɤɬɢɱɟɫɤɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ Ʌȼɋ ɹɜɥɹɟɬɫɹ ɨɩɟɪɚɬɢɜɧɚɹ 
ɩɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɫɟɬɢ ɢ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɚ ɷɬɢɯ 
ɤɨɦɩɶɸɬɟɪɚɯ. Ɉɞɧɚɤɨ, ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɫɥɭɱɚɸɬɫɹ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɜɨɡɧɢɤɚɸɬ ɪɚɡɧɨɝɨ ɪɨɞɚ ɩɪɨɛɥɟɦɵ ɢ ɢɦ ɬɪɟɛɭɟɬɫɹ ɬɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ.  

ɉɪɢ ɷɬɨɦ, ɞɚɥɟɤɨ ɧɟ ɜɫɟɝɞɚ ɬɨɬ, ɤɬɨ ɦɨɠɟɬ ɩɨɦɨɱɶ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɪɹɞɨɦ ɫ ɧɢɦ, 
ɝɨɬɨɜɵɣ ɞɚɬɶ ɫɨɜɟɬ ɢɥɢ ɩɨɤɚɡɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɞɟɣɫɬɜɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɡɚɞɚɱ. 
Ɍɟɦ ɛɨɥɟɟ, ɱɬɨ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɩɪɨɛɥɟɦ ɬɟɯɧɢɱɟɫɤɢɣ ɫɩɟɰɢɚɥɢɫɬ ɞɨɥɠɟɧ ɜɢɞɟɬɶ, 
ɤɚɤɢɟ ɞɟɣɫɬɜɢɹ ɩɪɢɜɨɞɹɬ ɤ ɧɟɚɞɟɤɜɚɬɧɨɦɭ, ɩɨ ɦɧɟɧɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɨɜɟɞɟɧɢɸ ɩɪɨɝɪɚɦɦ.  

ɇɚɯɨɞɢɬɫɹ ɩɨɫɬɨɹɧɧɨ «ɡɚ ɫɩɢɧɨɣ ɩɨɥɶɡɨɜɚɬɟɥɹ» ɜɪɹɞ ɥɢ ɤɨɦɭ ɩɨɧɪɚɜɢɬɫɹ, ɞɚ ɷɬɨ ɢ ɧɟ 
ɧɟɜɨɡɦɨɠɧɨ ɩɨ ɪɚɡɧɵɦ ɩɪɢɱɢɧɚɦ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɉɈ ɩɪɨɫɬɨ ɧɟ ɦɨɝɥɢ 
ɨɛɨɣɬɢ ɜɧɢɦɚɧɢɟɦ ɫɬɨɥɶ ɜɚɠɧɵɣ ɜɨɩɪɨɫ ɤɚɤ ɭɞɚɥɟɧɧɨɟ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɫɟɬɢ ɢ 
ɨɤɚɡɚɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ ɟɟ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. Ɂɧɚɤɨɦɫɬɜɭ ɢɦɟɧɧɨ ɫ ɬɚɤɢɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ 
ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɫɨɫɬɚɜɟ Windows XP, ɢ ɩɨɫɜɹɳɟɧɚ ɞɚɧɧɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ 
ɪɚɛɨɬɚ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ  

 Ɂɧɚɤɨɦɫɬɜɨ ɫ ɧɚɫɬɪɨɣɤɨɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ (Remote 
Desktop).  

 ɉɨɥɭɱɟɧɢɟ ɫɜɟɞɟɧɢɣ ɨ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ (Remote 
Assistance).  

 ɂɡɭɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɞɨɛɪɨɜɨɥɶɧɨɣ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ.  



Ɂɚɦɟɱɚɧɢɟ:  
ȼ ɷɬɨɦ ɨɩɢɫɚɧɢɟ ɩɪɢɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɨɛɳɢɟ ɩɨɞɯɨɞɵ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ . Ⱦɥɹ ɩɨɞɪɨɛɧɨɝɨ ɡɧɚɤɨɦɫɬɜɚ ɫ ɧɚɡɧɚɱɟɧɢɟɦ, ɪɚɛɨɬɨɣ ɢ ɤɨɦɚɧɞɚɦɢ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɭɬɢɥɢɬ Windows ɢɫɩɨɥɶɡɭɣɬɟ ɜɫɬɪɨɟɧɧɭɸ ɫɩɪɚɜɤɭ (ɉɭɫɤ -> ɋɩɪɚɜɤɚ ɢ 
ɩɨɞɞɟɪɠɤɚ -> ɇɚɣɬɢ <ɢɧɬɟɪɟɫɭɸɳɢɣ ɜɚɫ ɪɚɡɞɟɥ> -> ɇɚɱɚɬɶ ɩɨɢɫɤ) 

2. Ɉɪɝɚɧɢɡɚɰɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɭɡɥɚɦɢ Ʌȼɋ 

ɂɫɯɨɞɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɞɜɭɯ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɧɚ ɨɞɧɨɦ ɯɨɫɬɨɜɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɨɫɬɭɩɚ ɤ 
ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɜɫɟɣ ɥɚɛɨɪɚɬɨɪɢɢ (ɪɢɫ.5.1).  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɦɚɧɢɩɭɥɹɰɢɢ ɛɭɞɭɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɜɧɭɬɪɢ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ, ɩɪɟɠɞɟ 
ɜɫɟɝɨ ɭɛɟɞɢɬɶɫɹ ɜ ɟɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ.  

 

Ɋɢɫ.5.1. ɋɬɪɭɤɬɭɪɚ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ. 
Ɂɚɞɚɧɢɟ 1.  

1. ɇɚɫɬɪɨɢɬɶ ɬɪɟɛɭɟɦɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ, ɚɧɚɥɨɝɢɱɧɨ ɪɢɫ. 5.1, ɧɨ ɫɨ ɫɜɨɢɦɢ IP-ɚɞɪɟɫɚɦɢ, 
ɢɦɟɧɚɦɢ vmWin98-<k> ɢ vmWinXP-<k>.  
2. ɉɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɫɟɬɟɜɨɝɨ ɞɨɫɬɭɩɚ ɦɟɠɞɭ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ ɨɫɧɨɜɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ ɢɧɫɬɪɭɦɟɧɬ ɫɟɬɟɜɨɝɨ ɨɤɪɭɠɟɧɢɹ ɢ ɤɨɧɫɨɥɶɧɭɸ ɤɨɦɚɧɞɭ 
ping.  

ȿɫɥɢ ɜɢɪɬɭɚɥɶɧɚɹ ɫɟɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɨ ɩɨɫɬɚɜɢɦ ɡɚɞɚɱɭ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɜ ɷɬɨɣ ɫɟɬɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɧɨɝɨ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɨɜ, 
ɜɯɨɞɹɳɢɯ ɜ ɟё ɫɨɫɬɚɜ. ɗɬɢ ɮɭɧɤɰɢɢ ɜɨɡɥɨɠɢɦ ɧɚ ɟё ɫɟɬɟɜɨɝɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɬɨ ɟɫɬɶ ɧɚ ȼɚɫ. 
ɉɭɫɬɶ, ɜ ɧɚɲɟɣ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɟɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɛɭɞɟɬ ɢɦɟɬɶ ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ  

vm-admin 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɪɝɚɧɢɡɚɰɢɢ ɭɞɚɥɟɧɧɨɝɨ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:  

 ɇɚ ɤɨɦɩɶɸɬɟɪɟ vm-WinXP ɨɪɝɚɧɢɡɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɭɱɟɬɧɭɸ ɡɚɩɢɫɶ ɫ ɩɪɚɜɚɦɢ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ.  

 ɇɚɫɬɪɨɢɬɶ ɤɨɦɩɶɸɬɟɪɵ vm-Win98 ɢ vm-WinXP ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ.  

 Ɉɪɝɚɧɢɡɨɜɚɬɶ ɤ ɷɬɢɦ ɤɨɦɩɶɸɬɟɪɚɦ ɩɨɞɤɥɸɱɟɧɢɟ ɫ ɞɪɭɝɢɯ ɭɡɥɨɜ Ʌȼɋ, ɞɥɹ ɰɟɥɟɣ 
ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɬɢɦɢ ɤɨɦɩɶɸɬɟɪɚɦɢ.  



ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ. Ɇɵ ɤɪɚɬɤɨ ɪɚɫɫɦɨɬɪɢɦ 
ɬɨɥɶɤɨ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɟ ɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ, ɧɟ ɩɪɟɬɟɧɞɭɹ ɧɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɩɨɞɯɨɞ 
ɤ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɸ.  

3. ɇɚɫɬɪɨɣɤɚ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ Windows 98 ɢ Windows ɏɊ 

ɑɬɨɛɵ ɪɚɡɪɟɲɢɬɶ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɦ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Windows 98 
ɫɥɟɞɭɟɬ ɜɨɣɬɢ ɜ ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɉɚɪɨɥɢ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɪɚɬɶ 
ɜɤɥɚɞɤɭ ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ (ɪɢɫ. 5.2), ɧɚ ɤɨɬɨɪɨɣ:  

 ɍɫɬɚɧɨɜɢɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɜ ɪɟɠɢɦ ɪɚɡɪɟɲɟɧɢɹ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.  
 ȼ ɩɨɥɹ ɉɚɪɨɥɶ ɢ ɉɨɞɬɜɟɪɠɞɟɧɢɹ ɩɚɪɨɥɹ ɜɜɟɫɬɢ ɩɚɪɨɥɶ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɚ ɤɨɬɨɪɨɝɨ ɷɬɢ 

ɪɚɡɪɟɲɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ.  

ɇɚɩɨɦɧɸ, ɱɬɨ ɜɵɲɟ ɦɵ ɞɨɝɨɜɨɪɢɥɢɫɶ, ɱɬɨ ɷɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫ ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ vm-
admin.  

 ɉɨ ɨɤɨɧɱɚɧɢɸ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɈɄ.  

 

Ɋɢɫ.5.2. ȼɤɥɚɞɤɚ ɧɚɫɬɪɨɣɤɢ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɦ. 

ɋɢɫɬɟɦɚ Windows ɏɊ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɣ ɢ ɢɦɟɟɬ ɛɨɥɟɟ ɩɪɨɞɜɢɧɭɬɵɟ ɢɧɫɬɪɭɦɟɧɬɵ 
ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ. Ɉɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɭɞɚɥɟɧɧɨɝɨ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ 
ɤɨɦɩɶɸɬɟɪɚ ɹɜɥɹɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɟɝɨ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ Microsoft 
ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɥɚ ɩɪɨɬɨɤɨɥ RDP (Remote Desktop Protocol — ɩɪɨɬɨɤɨɥ ɭɞɚɥёɧɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ).  

ɑɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɤɨɦɩɶɸɬɟɪ c Windows ɏɊ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɟɝɨ ɪɚɛɨɱɢɦ ɫɬɨɥɨɦ ɧɟɨɛɯɨɞɢɦɨ:  

1. ȼɨɣɬɢ ɜ ɫɢɫɬɟɦɭ ɫ ɩɪɚɜɚɦɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ.  
2. ȼɵɛɪɚɬɶ Ɇɨɣ ɤɨɦɩɶɸɬɟɪ -> ɋɜɨɣɫɬɜɚ -> ɍɞɚɥɟɧɧɵɟ ɫɟɚɧɫɵ (ɪɢɫ. 5.2).  
3. ɇɚ ɜɤɥɚɞɤɟ ɍɞɚɥɟɧɧɵɟ ɫɟɚɧɫɵ ɭɫɬɚɧɨɜɢɬɶ ɮɥɚɠɨɤ "Ɋɚɡɪɟɲɢɬɶ ɭɞɚɥɟɧɧɨɟ 

ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɷɬɨɦɭ ɤɨɦɩɶɸɬɟɪɭ".  
4. ɇɚɠɚɜ ɤɧɨɩɤɭ ȼɵɛɪɚɬɶ ɭɞɚɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɷɬɨɦɭ ɤɨɦɩɶɸɬɟɪɭ.  
5. Ɂɚɬɟɦ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɉɪɢɦɟɧɢɬɶ ɢ ɈɄ.  



 

Ɋɢɫ.5.3. ȼɤɥɚɞɤɚ ɍɞɚɥɟɧɧɵɟ ɫɟɚɧɫɵ ɨɤɧɚ ɋɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ. 
Ɂɚɞɚɧɢɟ 2.  

1. Ɋɚɡɪɟɲɢɬɶ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɦ vmWin98-<k> ɩɨɥɶɡɨɜɚɬɟɥɸ ɫ ɥɨɝɢɧɨɦ ɢ 
ɩɚɪɨɥɟɦ vm-admin.  

2. ɇɚ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ vmWinXP-<k> ɞɨɛɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ vm-
admin, ɧɚɞɟɥɟɧɧɨɝɨ ɩɪɚɜɚɦɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ.  

3. Ɋɚɡɪɟɲɢɬɶ ɭɞɚɥɟɧɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɷɬɨɦɭ ɤɨɦɩɶɸɬɟɪɭ.  

4. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ 

Ɋɚɛɨɬɚ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ Terminal Services 
(ɋɥɭɠɛɵ ɬɟɪɦɢɧɚɥɨɜ) ɢ ɩɪɨɬɨɤɨɥɚ RDP. Ʉɨɦɩɶɸɬɟɪ, ɤ ɤɨɬɨɪɨɦɭ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ, 
ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ ɫɟɪɜɟɪɚ ɬɟɪɦɢɧɚɥɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɤɚɬɶ ɧɚ ɧɟɦ ɩɪɢɥɨɠɟɧɢɹ ɫ ɥɸɛɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ-ɤɥɢɟɧɬɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɩɪɨɬɨɤɨɥ RDP.  

ɉɨɞɤɥɸɱɟɧɢɟ ɜɨɡɦɨɠɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, VPN, ɢɥɢ ɢɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɹ. 
ɇɚ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɦɮɨɪɬɧɨɣ ɪɚɛɨɬɵ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɩɪɨɩɭɫɤɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ. ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ ɫɨɟɞɢɧɟɧɢɹ ɜ Windows XP Remote Desktop 
ɩɪɨɢɡɜɨɞɢɬ ɜɵɜɨɞ ɢɡ ɫɟɚɧɫɚ ɬɟɤɭɳɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɨɧ ɧɟ ɫɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶ 
ɡɚ ɞɟɣɫɬɜɢɹɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɭɫɬɚɧɨɜɢɜɲɟɝɨ ɫɨɟɞɢɧɟɧɢɟ.  

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɜɢɪɬɭɚɥɶɧɨɣ 
ɦɚɲɢɧɵ vm-WinXP (192.168.1.102) ɫɥɟɞɭɟɬ:  

 ȼɵɛɪɚɬɶ ɉɭɫɤ -> ɉɪɨɝɪɚɦɦɵ -> ɋɬɚɧɞɚɪɬɧɵɟ -> ɋɜɹɡɶ -> ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ 
ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ (ɪɢɫ.5.4) ɢɥɢ, ɜɨɡɦɨɠɟɧ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ, ɚ ɢɦɟɧɧɨ ɜɵɛɪɚɬɶ ɉɭɫɤ -> 
ȼɵɩɨɥɧɢɬɶ -> ɜ ɩɨɥɟ "Ɉɬɤɪɵɬɶ" ɜɜɟɫɬɢ mstsc.exe ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ "OK".  



 

Ɋɢɫ.5.4. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ. 

 Ɂɚɬɟɦ ɜ ɨɤɧɟ, ɩɪɢɜɟɞɟɧɧɨɦ ɧɚ ɪɢɫ. 5.5, ɜɜɟɫɬɢ ɢɦɹ ɢɥɢ IP-ɚɞɪɟɫ ɭɞɚɥɟɧɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ, ɤ ɤɨɬɨɪɨɦɭ ɬɪɟɛɭɟɬɫɹ ɩɨɞɤɥɸɱɢɬɶɫɹ, ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ "ɉɨɞɤɥɸɱɢɬɶ".  

 

Ɋɢɫ.5.5. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ. 
ȼɧɢɦɚɧɢɟ!!!  

ȿɫɥɢ ɩɨɞɤɥɸɱɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɜɵɣ ɪɚɡ, ɬɨ ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɛɨɥɟɟ ɬɨɧɤɭɸ ɧɚɫɬɪɨɣɤɭ, 
ɡɚɞɚɜ ɩɚɪɚɦɟɬɪɵ ɷɬɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ.  

Ⱦɥɹ ɡɚɞɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɞɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ "ɉɚɪɚɦɟɬɪɵ" ɧɚ ɮɨɪɦɟ, 
ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫ. 5.5.  

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɤɥɸɱɟɧɢɹ ɜɵ ɧɚɣɞɟɬɟ ɜ ɉɪɢɥɨɠɟɧɢɟ 1 ɤ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. Ɂɞɟɫɶ ɦɵ ɩɪɢɜɟɞɟɦ ɬɨɥɶɤɨ ɜɢɞ ɜɤɥɚɞɨɤ ɫ ɧɚɛɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨɛɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɟ ɡɚɝɪɭɠɚɬɶ 
ɪɟɫɭɪɫɵ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚɲɟɣ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ (ɪɢɫ. 5.6).  

Ɋɢɫ.5.6. ȼɤɥɚɞɤɢ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɤɥɸɱɟɧɢɹ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɚɪɚɦɟɬɪɵ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɜɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɢɬɶ ɩɨɞɤɥɸɱɟɧɢɟ. ɍ ɜɚɫ ɧɚ 
ɷɤɪɚɧɟ ɞɨɥɠɟɧ ɡɚɛɥɨɤɢɪɨɜɚɬɶɫɹ ɷɤɪɚɧ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ vm-WinXP ɢ ɩɨɹɜɢɬɶɫɹ ɧɨɜɨɟ 

http://www.habarov.spb.ru/lab_net/Network_In_Virtual_PC/NetInVirtualPC/Lab5_Win98_XP.htm#footer1


ɨɤɧɨ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɩɨɥɶɡɨɜɚɬɟɥɹ vm-admin ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ vm-WinXP 
(ɪɢɫ. 5.7).  

 

Ɋɢɫ.5.7. ɗɤɪɚɧ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɫ ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɦ ɨɤɧɨɦ vm-WinXP ɢ  
ɨɤɧɨɦ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɩɨɥɶɡɨɜɚɬɟɥɹ vm-admin ɧɚ vm-WinXP. 

Ɂɚɞɚɧɢɟ 3.  

1. ȼɵɩɨɥɧɢɬɟ ɧɚɫɬɪɨɣɤɭ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɞɤɥɸɱɢɬɟɫɶ ɫ ɨɫɧɨɜɧɨɝɨ ɉɄ ɧɚ ɭɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ 
ɫɬɨɥ ɜɢɪɬɭɚɥɶɧɨɣ vmWinXP-<k>.  

2. ɇɚɯɨɞɹɫɶ ɜ ɭɞɚɥɟɧɧɨɦ ɪɚɛɨɱɟɦ ɫɬɨɥɟ, ɢɡɦɟɧɢɬɟ ɧɚɫɬɪɨɣɤɢ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɩɨɥɶɡɨɜɚɬɟɥɹ 
vm-admin. ɇɚɩɪɢɦɟɪ, ɉɭɫɤ -> ɋɜɨɣɫɬɜɨ -> Ʉɥɚɫɫɢɱɟɫɤɨɟ ɦɟɧɸ.  

3. Ɂɚɤɪɨɣɬɟ ɭɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɫɬɨɥ ɢ ɜɨɣɞɢɬɟ ɜ vmWinXP-<k> ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ vm-admin. 
ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɭɞɚɥɟɧɧɨ ɛɵɥɢ ɢɡɦɟɧɟɧɵ ɧɚɫɬɪɨɣɤɢ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɷɬɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

4. ɉɨɜɬɨɪɧɨ ɩɨɞɤɥɸɱɢɬɟɫɶ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɢ ɧɚ ɞɢɫɤɟ ɋ:/ ɫɨɡɞɚɣɬɟ ɧɨɜɭɸ 
ɩɚɩɤɭ NewFromMain, ɚ ɜ ɧɟɣ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ FromMain.txt ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ. 
ɋɞɟɥɚɣɬɟ ɜɧɨɜɶ ɫɨɡɞɚɧɧɭɸ ɩɚɩɤɚ ɩɨɥɧɨɫɬɶɸ ɨɛɳɟɞɨɫɬɭɩɧɨɣ.  

5. ȼɨɣɞɢɬɟ ɜ vmWin98-<k> ɢ, ɢɫɩɨɥɶɡɭɹ ɋɟɬɟɜɨɟ ɨɤɪɭɠɟɧɢɟ, ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 
vmWinXP-<k> ɩɨɹɜɢɥɚɫɶ ɧɨɜɚɹ ɨɛɳɟɞɨɫɬɭɩɧɚɹ ɩɚɩɤɚ, ɚ ɜ ɧɟɣ ɧɨɜɵɣ ɮɚɣɥ. ɋɨɡɞɚɣɬɟ ɜ ɷɬɨɣ 
ɩɚɩɤɟ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ FromWin98.txt.  

6. Ɂɚɤɪɨɣɬɟ ɭɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɫɬɨɥ, ɜɨɣɞɢɬɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ vmWinXP-<k> ɢ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ 
ɜ ɧɟɦ ɭɞɚɥɟɧɧɨ ɛɵɥɚ ɫɨɡɞɚɧɚ ɧɨɜɚɹ ɩɚɩɤɚ ɢ ɜ ɧɟɣ ɩɨɹɜɢɥɢɫɶ ɞɜɚ ɮɚɣɥɚ, ɫɨɡɞɚɧɧɵɟ ɧɚ ɪɚɡɧɵɯ 
ɭɡɥɚɯ Ʌȼɋ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɧɟ ɬɨɥɶɤɨ Windows XP Professional ɢ ɫɬɚɪɲɟ, ɧɨ ɢ ɛɨɥɟɟ ɪɚɧɧɢɟ ɜɟɪɫɢɢ Windows. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ, ɧɚɩɪɢɦɟɪ, ɧɚ ɞɢɫɩɥɟɟ ɤɨɦɩɶɸɬɟɪɚ ɫ MS Windows 98 ɨɬɨɛɪɚɡɢɬɶ ɭɞɚɥɟɧɧɵɣ 
ɪɚɛɨɱɢɣ ɫɬɨɥ Windows XP ɢ ɭɩɪɚɜɥɹɬɶ ɷɬɢɦ ɭɞɚɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɫ ɤɨɦɩɶɸɬɟɪɚ ɫ ɛɨɥɟɟ 
ɫɥɚɛɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ.  

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ ɫ ɫɚɣɬɚ Microsoft 
(http://www.microsoft.com/windowsxp/downloads/tools/rdclientdl.mspx) ɤɥɢɟɧɬɚ RDP-ɩɪɨɬɨɤɨɥɚ 
msrdpcli.exe. Ɍɚɤɠɟ ɟɝɨ ɦɨɠɧɨ ɫɤɨɩɢɪɨɜɚɬɶ ɢɡ ɩɚɩɤɢ \Support\Tools ɤɨɦɩɚɤɬ-ɞɢɫɤɚ Windows 
XP.  



Ɂɚɞɚɧɢɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ  

1. ɇɚɣɞɢɬɟ ɧɚ ɨɞɧɨɦ ɢɡ ɤɨɦɩɶɸɬɟɪɨɜ Ʌȼɋ ɥɚɛɨɪɚɬɨɪɢɢ ɮɚɣɥ MSRDPCLI.EXE - ɤɥɢɟɧɬ RDP 
ɞɥɹ Windows.  

2. ɋɤɨɩɢɪɭɣɬɟ ɟɝɨ ɧɚ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ vmWin98-<k>.  

3. ɍɫɬɚɧɨɜɢɬɟ ɤɥɢɟɧɬɚ RDP ɞɥɹ Windows ɧɚ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ vmWin98-<k>.  

4. ɂɫɫɥɟɞɭɣɬɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ vmWinXP-<k>.  

 

5. Ɍɟɯɧɨɥɨɝɢɹ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ 

ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɚɦɢ ɩɭɬɟɦ 
ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɭɞɚɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɢɫɩɨɥɶɡɭɹ ɩɪɨɬɨɤɨɥ RDP (Remote 
Desktop Protocol). Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɨɤɚɡɵɜɚɬɶ ɩɨɦɨɳɶ ɩɨɥɶɡɨɜɚɬɟɥɹɦ, ɢɫɩɵɬɵɜɚɸɳɢɦ ɬɟ ɢɥɢ 
ɢɧɵɟ ɩɪɨɛɥɟɦɵ.  

ɂɫɩɨɥɶɡɭɹ "ɍɞɚɥɟɧɧɵɣ ɩɨɦɨɳɧɢɤ", ɫɟɬɟɜɨɣ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɦɨɠɟɬ, ɧɟ ɩɨɤɢɞɚɹ ɫɜɨɟɝɨ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɤɨɦɩɶɸɬɟɪɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ɧɢɦ 
ɪɟɲɢɬɶ ɜɨɡɧɢɤɲɢɟ ɩɪɨɛɥɟɦɵ. ɉɨɥɶɡɨɜɚɬɟɥɶ, ɧɭɠɞɚɸɳɢɣɫɹ ɜ ɩɨɦɨɳɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, 
ɩɨɫɵɥɚɟɬ ɡɚɩɪɨɫ ɧɚ ɨɤɚɡɚɧɢɟ ɩɨɞɞɟɪɠɤɢ, ɢɫɩɨɥɶɡɭɹ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɩɨɫɨɛɨɜ:  

 ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ;  
 ɱɟɪɟɡ ɩɪɨɝɪɚɦɦɭ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ Windows Messenger (ɩɪɢ ɷɬɨɦ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶ, 

ɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɪɟɠɢɦɟ "ɨɧ-ɥɚɣɧ" ɫɢɫɬɟɦɵ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ);  
 ɱɟɪɟɡ ɮɚɣɥ, ɞɨɫɬɭɩɧɵɣ ɩɨ ɫɟɬɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ.  

ȼɫɟ ɫɟɚɧɫɵ ɡɚɲɢɮɪɨɜɵɜɚɸɬɫɹ ɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɩɚɪɨɥɟɦ. ɉɪɢ ɪɟɲɟɧɢɢ ɜɨɡɧɢɤɲɢɯ 
ɫɥɨɠɧɨɫɬɟɣ ɦɨɠɧɨ ɜɟɫɬɢ ɪɚɡɝɨɜɨɪ ɩɨ ɫɟɬɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.  

ɉɨ ɭɦɨɥɱɚɧɢɸ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ "ɍɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ" ɜ ɫɢɫɬɟɦɟ Windows 
ɨɬɤɥɸɱɟɧɨ. ɑɬɨɛɵ ɪɚɡɪɟɲɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɍɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ 
ɋɜɨɣɫɬɜɚ ɤɨɦɩɶɸɬɟɪɚ -> ɍɞɚɥɟɧɧɵɟ ɫɟɚɧɫɵ, ɚ ɡɚɬɟɦ ɩɨɫɬɚɜɢɬɶ ɝɚɥɨɱɤɭ ɞɥɹ ɩɨɥɹ ɍɞɚɥɟɧɧɵɣ 
ɩɨɦɨɳɧɢɤ (ɪɢɫ. 5.8).  

 

Ɋɢɫ.5.8. ɍɫɬɚɧɨɜɤɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ "ɍɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ:  



ɉɭɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɤɨɬɨɪɨɦɭ ɬɪɟɛɭɟɬɫɹ ɩɨɦɨɳɶ, ɹɜɥɹɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶ vm-admin, 
ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ vmWinXP-<k>. ɂ ɟɦɭ ɬɪɟɛɭɟɬɫɹ ɤɨɧɫɭɥɶɬɚɰɢɹ ɛɨɥɟɟ 
ɨɩɵɬɧɨɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɨɤɚɡɚɧɚ ɫ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɧɚɲɟɣ 
ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ.  

Ɋɚɫɫɦɨɬɪɢɦ ɧɚ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɡɚɩɪɨɫɚ, ɨɬɜɟɬɚ ɧɚ ɡɚɩɪɨɫ, ɩɨɞɤɥɸɱɟɧɢɹ ɤ 
ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɫɟɚɧɫɟ ɫɢɫɬɟɦɵ 
Windows ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɭɞɚɥɟɧɧɨɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɚ-ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

 

ɗɬɚɩ ɫɨɡɞɚɧɢɹ ɡɚɩɪɨɫɚ ɧɚ ɭɞɚɥɟɧɧɭɸ ɩɨɦɨɳɶ:  

1. Ɉɬɩɪɚɜɤɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɡɚɩɪɨɫɚ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ "ɍɞɚɥɟɧɧɨɝɨ 
ɩɨɦɨɳɧɢɤɚ" ɢɧɢɰɢɢɪɭɟɬɫɹ ɢɡ ɐɟɧɬɪɚ ɫɩɪɚɜɤɢ ɢ ɩɨɞɞɟɪɠɤɢ ɫɢɫɬɟɦɵ Windows. Ⱦɥɹ 
ɷɬɨɝɨ ɧɚɞɨ ɜɵɛɪɚɬɶ ɉɭɫɤ -> ɋɩɪɚɜɤɚ ɢ ɩɨɞɞɟɪɠɤɚ (ɪɢɫ. 5.9).  

 

Ɋɢɫ.5.9. Ɉɤɧɨ ɰɟɧɬɪɚ ɫɩɪɚɜɤɢ ɢ ɩɨɞɞɟɪɠɤɢ Windows. 

2. ȼ ɩɪɚɜɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɞɚɧɧɨɝɨ ɨɤɧɚ ɫɥɟɞɭɟɬ ɳɟɥɤɧɭɬɶ ɩɨ ɫɫɵɥɤɟ "ɉɪɢɝɥɚɲɟɧɢɟ ɧɚ 
ɩɨɞɤɥɸɱɟɧɢɟ ɞɥɹ ɍɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ", ɱɬɨ ɜɵɡɨɜɟɬ ɧɚ ɷɤɪɚɧ ɧɨɜɨɟ ɨɤɧɨ - ɨɤɧɨ 
ɨɬɩɪɚɜɤɢ ɩɪɢɝɥɚɲɟɧɢɹ (ɪɢɫ. 5.10).  

 

Ɋɢɫ.5.10. Ɉɤɧɨ ɨɬɩɪɚɜɤɢ ɩɪɢɝɥɚɲɟɧɢɹ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ. 

3. Ⱦɚɥɟɟ ɧɚɞɨ ɜɵɛɪɚɬɶ ɫɫɵɥɤɭ Ɉɬɩɪɚɜɢɬɶ ɩɪɢɝɥɚɲɟɧɢɟ ɢ ɜɚɦ ɛɭɞɭɬ ɩɪɟɞɥɨɠɟɧɵ 
ɜɚɪɢɚɧɬɵ ɫɩɨɫɨɛɚ ɫɜɹɡɢ ɫ ɩɨɦɨɳɧɢɤɨɦ. Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ, ɬɨ ɟɫɬɶ ɞɥɹ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɜ ɨɞɧɨɪɚɧɝɨɜɨɣ Ʌȼɋ, ɫɥɟɞɭɟɬ:  

o ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɋɨɯɪɚɧɢɬɶ ɩɪɢɝɥɚɲɟɧɢɟ ɜ ɮɚɣɥ.  
o ɍɤɚɡɚɬɶ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɫɪɨɤ ɞɟɣɫɬɜɢɹ ɩɪɢɝɥɚɲɟɧɢɹ (ɩɨ ɭɦɨɥɱɚɧɢɸ - 1 ɱɚɫ), 

ɡɚɞɚɬɶ ɩɚɪɨɥɶ ɞɥɹ ɞɚɧɧɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɝɥɚɲɟɧɢɹ. ɉɭɫɬɶ ɬɚɤɢɦ ɩɚɪɨɥɟɦ 
ɛɭɞɟɬ HelpPsw.  

o ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɯɪɚɧɢɬɶ ɩɪɢɝɥɚɲɟɧɢɟ ɜ ɮɚɣɥɟ ɨɛɳɟɞɨɫɬɭɩɧɨɣ 
ɫɟɬɟɜɨɣ ɩɚɩɤɢ. ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɩɚɩɤɨɣ, ɞɨɫɬɭɩɧɨɣ ɤɚɤ ɧɚ vmWinXP-<k>, ɬɚɤ 
ɢ ɫ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɹɜɥɹɟɬɫɹ ɩɚɩɤɚ NewFromMain. ɉɨ ɭɦɨɥɱɚɧɢɸ ɢɦɹ 



ɫɨɡɞɚɜɚɟɦɨɝɨ ɮɚɣɥɚ - RAInvitation.msrcincident. Ɉɫɬɚɜɢɦ ɷɬɨ ɢɦɹ ɛɟɡ ɢɡɦɟɧɟɧɢɹ 
(ɪɢɫ. 5.11).  

 

Ɋɢɫ.5.11. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɪɢɝɥɚɲɟɧɢɹ ɭɞɚɥɟɧɧɨɦɭ ɩɨɦɨɳɧɢɤɭ ɜ ɮɚɣɥ 
RAInvitation.msrcincident. 

4. ȿɫɥɢ ɜɫɟ ɛɵɥɨ ɫɞɟɥɚɧɨ ɜɟɪɧɨ ɢ ɮɚɣɥ ɛɵɥ ɭɫɩɟɲɧɨ ɫɨɯɪɚɧɟɧ ɜ ɨɛɳɟɞɨɫɬɭɩɧɨɣ ɩɚɩɤɟ 
Ʌȼɋ, ɧɚ ɷɤɪɚɧ ɛɭɞɟɬ ɜɵɞɚɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɟ, ɚɧɚɥɨɝɢɱɧɨɟ ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ ɪɢɫ. 5.12.  

 

Ɋɢɫ.5.12. ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɨɬɩɪɚɜɤɢ ɩɪɢɝɥɚɲɟɧɢɹ. 

5. ȿɫɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɨɧɧɚɹ ɩɨɱɬɚ ɢɥɢ Windows Messenger, ɬɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɜ 
ɨɤɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɨɝɪɚɦɦɵ ɭɜɢɞɢɬ ɫɨɨɛɳɟɧɢɟ ɫ ɩɪɢɝɥɚɲɟɧɢɟ ɨɤɚɡɚɬɶ ɩɨɦɨɳɶ. 
ȿɫɥɢ ɡɚɩɪɨɫ ɧɚ ɩɨɦɨɳɶ ɨɪɝɚɧɢɡɨɜɚɧ ɜ ɜɢɞɟ ɮɚɣɥɚ, ɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɤɚɤɢɦ-ɬɨ 
ɫɩɨɫɨɛɨɦ, ɧɚɩɪɢɦɟɪ, ɩɨ ɬɟɥɟɮɨɧɭ ɢɥɢ SMS, ɢɡɜɟɫɬɢɬɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɨ ɫɨɯɪɚɧɟɧɧɨɦ 
ɩɪɢɝɥɚɲɟɧɢɢ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɟɝɨ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ.  

Ɂɚɦɟɱɚɧɢɟ:  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɨɡɞɚɜ ɮɚɣɥ ɩɪɢɝɥɚɲɟɧɢɹ ɟɝɨ ɦɨɠɧɨ ɨɬɩɪɚɜɢɬɶ ɩɨɦɨɳɧɢɤɭ 
ɥɸɛɵɦ ɫɩɨɫɨɛɨɦ — ɫɤɨɩɢɪɨɜɚɬɶ ɟɝɨ ɧɚ ɝɢɛɤɢɣ ɢɥɢ ɨɛɳɢɣ ɫɟɬɟɜɨɣ ɞɢɫɤ, ɨɬɩɪɚɜɢɬɶ ɫ 
ɩɨɦɨɳɶɸ ɞɪɭɝɨɣ ɩɨɱɬɨɜɨɣ ɫɥɭɠɛɵ ɢɥɢ FTP ɢ ɬ.ɞ. 

 

ɗɬɚɩ ɪɟɚɤɰɢɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɧɚ ɩɨɫɬɭɩɢɜɲɢɣ ɡɚɩɪɨɫ:  

1. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ, ɧɚɯɨɞɹɫɶ ɡɚ ɫɜɨɢɦ ɤɨɦɩɶɸɬɟɪɨɦ, ɜ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɷɬɨ ɨɫɧɨɜɧɨɣ 
ɤɨɦɩɶɸɬɟɪ ɜɢɪɬɭɚɥɶɧɨɣ Ʌȼɋ, ɱɟɪɟɡ ɫɜɨɟ ɫɟɬɟɜɨɟ ɨɤɪɭɠɟɧɢɟ ɡɚɯɨɞɢɬ ɜ ɨɛɳɟɫɟɬɟɜɭɸ 
ɩɚɩɤɭ ɢ ɨɛɧɚɪɭɠɢɜɚɟɬ ɬɚɦ ɧɨɜɵɣ ɮɚɣɥ ɩɪɢɝɥɚɲɟɧɢɹ ɧɚ ɭɞɚɥɟɧɧɭɸ ɩɨɦɨɳɶ (ɪɢɫ. 
5.13).  



 

Ɋɢɫ.5.13. ɇɨɜɵɣ ɮɚɣɥ ɩɪɢɝɥɚɲɟɧɢɹ ɜ ɨɛɳɟɫɟɬɟɜɨɣ ɩɚɩɤɟ Ʌȼɋ. 

2. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ ɨɬɤɪɵɜɚɟɬ ɫɨɯɪɚɧɟɧɧɵɣ ɮɚɣɥ ɢ ɜɢɞɢɬ ɩɚɪɚɦɟɬɪɵ ɩɪɢɝɥɚɲɟɧɢɹ: ɞɚɬɚ, 
ɜɪɟɦɹ ɢ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɨɬɩɪɚɜɢɜɲɟɝɨ ɩɪɢɝɥɚɲɟɧɢɟ (ɪɢɫ. 5.14). Ɉɧ ɞɨɥɠɟɧ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɩɪɨɫɢɬɶ ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɚɪɨɥɶ ɧɚ ɬɟɤɭɳɟɳɟɟ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɜɜɟɫɬɢ 
ɟɝɨ ɜ ɩɨɥɟ ɉɚɪɨɥɶ (ɜ ɧɚɲɟɦ ɩɪɢɦɟɪɟ, HelpPsw), ɚ ɡɚɬɟɦ ɧɚɠɚɬɶ ɤɧɨɩɤɭ Ⱦɚ.  

 

Ɋɢɫ.5.14. Ɉɤɧɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɞɚɥɟɧɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ. 

3. ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɤɨɦɩɶɸɬɟɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɡɚɩɭɫɤɚɟɬɫɹ ɫɜɨɹ ɤɨɩɢɹ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ, ɚ ɧɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨ ɝɨɬɨɜɧɨɫɬɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɨɤɚɡɚɬɶ ɭɞɚɥɟɧɧɭɸ 
ɩɨɦɨɳɶ (ɪɢɫ. 5.15).  

 



Ɋɢɫ.5.15. ɋɨɨɛɳɟɧɢɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨ ɝɨɬɨɜɧɨɫɬɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɤ 
ɩɨɦɨɳɢ. 

 

ɗɬɚɩ ɫɟɚɧɫɚ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ:  

1. ɇɚ ɤɨɦɩɶɸɬɟɪɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɨɤɧɚ ɍɞɚɥɟɧɧɵɣ ɩɨɦɨɳɧɢɤ 
ɩɨɹɜɥɹɟɬɫɹ ɪɚɛɨɱɢɣ ɫɬɨɥ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɥɢɛɨ ɜ 
ɢɫɬɢɧɧɨɦ, ɥɢɛɨ ɜ ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɨɦ ɪɚɡɦɟɪɚɯ. Ʌɟɜɚɹ ɱɚɫɬɶ ɨɤɧɚ ɨɬɨɛɪɚɠɚɟɬ ɢɫɬɨɪɢɸ 
ɪɚɡɝɨɜɨɪɚ ɫ ɭɞɚɥɟɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ (ɪɢɫ. 5.16).  

Ɋɢɫ.5.16. Ɉɤɧɨ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

2. ȼ ɷɬɨ ɠɟ ɜɪɟɦɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɚɤɠɟ ɩɨɹɜɥɹɟɬɫɹ ɨɤɧɨ ɭɞɚɥɟɧɧɨɝɨ 
ɩɨɦɨɳɧɢɤɚ, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚɟɬ ɫɨɫɬɨɹɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ, ɢɫɬɨɪɢɸ ɪɚɡɝɨɜɨɪɚ, 
ɨɫɧɨɜɧɵɟ ɪɟɠɢɦɵ ɢ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɫɬɪɨɤɭ ɜɜɨɞɚ ɬɟɤɫɬɨɜɵɯ ɫɨɨɛɳɟɧɢɣ 
ɞɥɹ ɩɟɪɟɞɚɱɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ.  

 

Ɋɢɫ.5.17. Ɉɤɧɨ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. 



3. ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɥɢɛɨ ɭɫɬɚɧɨɜɢɬɶ ɦɭɥɶɬɢɦɟɞɢɣɧɭɸ ɫɜɹɡɶ ɫ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ, 
ɥɢɛɨ ɩɟɪɟɫɥɚɬɶ ɮɚɣɥ ɫ ɨɩɢɫɚɧɢɟɦ ɜɨɡɧɢɤɲɢɯ ɩɪɨɛɥɟɦ, ɥɢɛɨ ɤɪɚɬɤɨ ɨɩɢɫɚɬɶ ɩɪɨɛɥɟɦɭ 
ɜ ɬɟɤɬɨɜɨɦ ɫɨɨɛɳɟɧɢɟ. ɇɚɩɪɢɦɟɪ, "ɉɪɢɜɟɬ! ɉɨɦɨɝɢ!!!" ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ Ɉɬɩɪɚɜɢɬɶ 
(ɪɢɫ. 5.17).  

4. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ ɩɨɥɭɱɢɬ ɷɬɨ ɬɟɤɫɬɨɜɨɟ ɫɨɨɛɳɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɡɢɬɫɹ ɧɚ ɟɝɨ 
ɤɨɦɩɶɸɬɟɪɟ ɜ ɩɚɧɟɥɢ ɂɫɬɨɪɢɹ ɪɚɡɝɨɜɨɪɚ.  

o Ɉɧ ɦɨɠɟɬ ɜɡɹɬɶ ɧɚ ɫɟɛɹ ɭɩɪɚɜɥɟɧɢɟ ɭɞɚɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɟɦɭ 
ɫɥɟɞɭɟɬ ɜ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɤɧɚ ɍɞɚɥɟɧɧɵɣ ɩɨɦɨɳɧɢɤ (ɪɢɫ. 5.16) ɧɚɠɚɬɶ 
ɤɧɨɩɤɭ ȼɡɹɬɶ ɭɩɪɚɜɥɟɧɢɟ.  

o ɗɬɨ ɞɟɣɫɬɜɢɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɩɪɢɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɨɹɜɢɬɫɹ ɡɚɩɪɨɫ ɨ ɪɚɡɪɟɲɟɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɥɶɡɨɜɚɬɟɥɹ 
ɭɩɪɚɜɥɹɬɶ ɟɝɨ ɤɨɦɩɶɸɬɟɪɨɦ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ (ɪɢɫ. 5.18).  

 

Ɋɢɫ.5.18. Ɂɚɩɪɨɫ ɧɚ ɪɚɡɪɟɲɟɧɢɟ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

5. ɉɨɥɶɡɨɜɚɬɟɥɶ ɟɳɟ ɪɚɡ ɪɚɡɪɟɲɚɟɬ ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɟɝɨ ɉɄ, ɩɨɫɥɟ ɱɟɝɨ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɨɜɦɟɫɬɧɨ ɪɚɛɨɬɚɸɬ ɜ ɨɞɧɨɣ ɫɟɫɫɢɢ ɫɢɫɬɟɦɵ Windows 
ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

6. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ ɦɨɠɟɬ ɩɪɟɤɪɚɬɢɬɶ ɫɨɜɦɟɫɬɧɵɣ ɫɟɚɧɫ ɪɚɛɨɬɵ, ɧɚɠɚɜ ɤɧɨɩɤɭ "ȼɟɪɧɭɬɶ 
ɭɩɪɚɜɥɟɧɢɟ", ɩɨɥɶɡɨɜɚɬɟɥɶ ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɟɤɪɚɬɢɬɶ ɫɟɚɧɫ ɤɧɨɩɤɨɣ "Ɉɬɤɥɸɱɢɬɶ".  

7. Ɇɨɠɧɨ ɫɨɨɛɳɢɬɶ ɞɪɭɝɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɵɫɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɭɦɟɧɶɲɢɜ ɤɨɥɢɱɟɫɬɜɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɷɤɪɚɧɨɦ ɰɜɟɬɨɜ ɫ 
ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ Ʉɚɱɟɫɬɜɨ ɰɜɟɬɨɩɟɪɟɞɚɱɢ ɜ ɦɟɧɸ «Ɉɬɨɛɪɚɠɟɧɢɟ» (ɧɚ ɩɚɧɟɥɢ 
ɭɩɪɚɜɥɟɧɢɹ).  

ɉɨɞɜɨɞɹ ɢɬɨɝ, ɟɳɟ ɪɚɡ ɩɨɞɱɟɪɤɧɟɦ ɜɚɠɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɛɨɥɶɲɢɯ 
ɨɪɝɚɧɢɡɚɰɢɹɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɍɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɢ ɍɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ 
ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɢɬ ɪɚɛɨɱɟɟ ɜɪɟɦɹ ɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɡɨɜɨɜ ɫɟɬɟɜɵɯ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ.  

Ɂɚɞɚɧɢɟ 4.  

1. ȼɵɩɨɥɧɢɬɟ ɧɚɫɬɪɨɣɤɭ ɩɚɪɚɦɟɬɪɨɜ vmWinXP-<k> ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɭɞɚɥɟɧɧɨɣ 
ɩɨɦɨɳɢ ɫ ɜɚɲɟɝɨ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ.  

2. ɋɮɨɪɦɢɪɭɣɬɟ ɧɚ vmWinXP-<k>, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɡɚɩɪɨɫ ɤ ɨɫɧɨɜɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ ɧɚ 
ɨɤɚɡɚɧɢɟ ɩɨɦɨɳɢ. Ɉɬɜɟɬɶɬɟ, ɧɨ ɭɠɟ ɤɚɤ ɚɞɦɢɧɢɫɬɪɚɬɨɪ, ɧɚ ɩɨɫɬɭɩɢɜɲɢɣ ɡɚɩɪɨɫ ɢ ɭɫɬɚɧɨɜɢɬɟ 
ɫɟɚɧɫ ɩɨɦɨɳɢ "ɨɫɧɨɜɧɨɣ ɉɄ - vmWinXP-<k>".  



3. Ɋɚɫɫɦɨɬɪɢɬɟ ɨɫɧɨɜɧɵɟ ɩɪɢɟɦɵ ɢ ɞɟɣɫɬɜɢɹ, ɞɨɫɬɭɩɧɵɟ ɜ ɷɬɨɦ ɫɟɚɧɫɟ: ɩɟɪɟɞɚɱɚ ɫɨɨɛɳɟɧɢɣ 
(ɱɚɬ), ɪɟɠɢɦɵ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɭɞɚɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ, ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɦɟɧɚ 
ɮɚɣɥɚɦɢ, ɪɚɛɨɬɚ ɫ ɪɚɡɧɵɦɢ ɦɚɫɲɬɚɛɚɦɢ ɨɤɨɧ ɢ ɬ.ɞ.  

4. Ɂɚɤɪɵɜ ɫɟɚɧɫ, ɩɨɜɬɨɪɢɬɟ ɡɚɩɪɨɫ ɫ vmWinXP-<k>, ɭɫɬɚɧɨɜɢɜ ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɧɚ ɡɚɩɪɨɫ 1 
ɦɢɧɭɬɚ. ɇɟ ɪɟɚɝɢɪɭɹ, ɤɚɤ ɚɞɦɢɧɢɫɬɪɚɬɨɪ, ɜ ɬɟɱɟɧɢɟ ɷɬɨɝɨ ɜɪɟɦɹ ɧɚ ɩɨɫɬɭɩɢɜɲɢɣ ɡɚɩɪɨɫ, 
ɩɨɫɦɨɬɪɢɬɟ ɟɝɨ ɪɟɡɭɥɶɬɚɬ ɧɚ ɨɛɨɢɯ ɤɨɦɩɶɸɬɟɪɚɯ.  

5. ɉɨɜɬɨɪɢɬɟ ɡɚɩɪɨɫ ɧɚ ɩɨɦɨɳɶ, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɭɠɟ ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ ɧɚ vmWinXP-<k> 
ɫɩɢɫɤɨɦ ɩɪɢɝɥɚɲɟɧɢɣ.  

6. ɋɨɡɞɚɣɬɟ ɧɟɫɤɨɥɶɤɨ ɩɪɢɝɥɚɲɟɧɢɣ ɢ ɩɨɡɧɚɤɨɦɬɟɫɶ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɨɫɦɨɬɪɚ 
ɨɬɩɪɚɜɥɟɧɧɵɯ ɩɪɢɝɥɚɲɟɧɢɣ (ɪɢɫ. 5.10).  

7. Ɂɚɩɪɨɫɢɬɟ ɩɨɦɨɳɶ ɭ ɞɨɫɬɭɩɧɨɝɨ ɜɚɦ ɫɨɫɟɞɚ ɩɨ Ʌȼɋ ɥɚɛɨɪɚɬɨɪɢɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɞɨɝɨɜɨɪɢɜɲɢɫɶ, ɧɚ ɤɚɤɢɯ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɪɟɫɭɪɫɚɯ Ʌȼɋ ɥɚɛɨɪɚɬɨɪɢɢ ɛɭɞɟɬ ɫɨɯɪɚɧɹɬɶɫɹ 
ɮɚɣɥ ɡɚɩɪɨɫɚ ɧɚ ɩɨɦɨɳɶ.  

8. ȿɫɥɢ ɟɳɟ ɞɨɫɬɭɩɧɚ ɧɚɫɬɪɨɟɧɧɚɹ ɧɚ ɩɪɨɲɥɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɧɧɨɣ 
ɩɨɱɬɵ Ʌȼɋ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɟɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚɩɪɨɫɚ ɧɚ ɭɞɚɥɟɧɧɭɸ ɩɨɦɨɳɶ. 

6. Ɍɟɯɧɨɥɨɝɢɹ ɞɨɛɪɨɜɨɥɶɧɨɣ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ 

Ɍɟɯɧɨɥɨɝɢɸ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɵ ɢ ɩɟɪɫɨɧɚɥ ɫɥɭɠɛɵ ɩɨɞɞɟɪɠɤɢ ɦɨɝɥɢ ɩɪɟɞɥɨɠɢɬɶ ɭɞɚɥɟɧɧɭɸ ɩɨɦɨɳɶ 
ɞɪɭɝɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ, ɤɨɝɞɚ ɬɟ ɢ ɧɟ ɡɚɩɭɫɤɚɸɬ ɫɟɚɧɫ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ. Ⱦɚɧɧɚɹ 
ɮɭɧɤɰɢɹ ɧɚɡɵɜɚɟɬɫɹ «Ⱦɨɛɪɨɜɨɥɶɧɨɣ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɶɸ» ɢ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɛɨɥɶɲɢɯ ɤɨɪɩɨɪɚɰɢɹɯ ɫ ɫɟɬɹɦɢ ɧɚ ɛɚɡɟ Active Directory (ɞɨɦɟɧɨɜ).  

Ɉɞɧɚɤɨ, ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɞɨɫɬɭɩɧɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɜ ɧɟɛɨɥɶɲɢɯ Ʌȼɋ ɧɚ ɛɚɡɟ ɨɛɵɱɧɨɣ 
ɪɚɛɨɱɟɣ ɝɪɭɩɩɨɣ. ɂɦɟɧɧɨ ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɢ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɧɢɠɟ.  

ȼɧɢɦɚɧɢɟ:  

Ɉɫɧɨɜɧɨɟ ɬɪɟɛɨɜɚɧɢɟ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɩɪɟɞɥɨɠɟɧɢɹ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ ɜ ɪɚɛɨɱɟɣ ɝɪɭɩɩɟ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɡɞɚɧɚ ɬɨɱɧɨ ɬɚɤɚɹ ɠɟ 
ɭɱɟɬɧɚɹ ɡɚɩɢɫɶ, ɤɚɤ ɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ.  

ȿɫɥɢ ɦɵ ɩɨɫɬɚɜɢɦ ɡɚɞɚɱɭ ɩɪɟɞɥɚɝɚɬɶ ɭɞɚɥɟɧɧɭɸ ɩɨɦɨɳɶ ɫ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɧɚ 
ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ vmWinXP-<k>, ɬɨ ɧɚ ɩɨɫɥɟɞɧɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɭɱɟɬɧɚɹ ɡɚɩɢɫɶ ɬɨɱɧɨ 
ɬɚɤɚɹ ɠɟ, ɤɚɤ ɢ ɧɚ ɨɫɧɨɜɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɧɚ ɨɫɧɨɜɧɨɦ ɤɨɦɩɶɸɬɟɪɟ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɪɚɛɨɬɚɟɬ ɩɨɞ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ  

ɫ ɥɨɝɢɧɨɦ Vnet ɢ ɩɚɪɨɥɟɦ Vnet, 
ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɝɪɭɩɩɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ, ɬɨ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɬɚɤɠɟ ɞɨɥɠɧɚ ɛɵɬɶ 
ɫɨɡɞɚɧɚ ɭɱɟɬɧɚɹ ɡɚɩɢɫɶ ɫ ɬɚɤɢɦ ɠɟ ɥɨɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ, ɬɨ ɟɫɬɶ c ɥɨɝɢɧɨɦ Vnet ɢ ɩɚɪɨɥɟɦ 
Vnet.  
Ɂɚɞɚɧɢɟ 5.  

ɋɨɡɞɚɬɶ ɧɚ vmWinXP-<k> ɭɱɟɬɧɭɸ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɡɚɩɢɫɶ, ɚɧɚɥɨɝɢɱɧɭɸ ɡɚɩɢɫɢ ɧɚ 
ɨɫɧɨɜɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. ɉɨɫɥɟ ɱɟɝɨ ɩɟɪɟɡɚɝɪɭɡɢɬɶ ɤɨɦɩɶɸɬɟɪ.  

 



ɇɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɩɨɥɶɡɨɜɚɬɟɥɹ  

ɉɨ ɭɦɨɥɱɚɧɢɸ ɮɭɧɤɰɢɹ «Ⱦɨɛɪɨɜɨɥɶɧɨɣ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ» ɜɵɤɥɸɱɟɧɚ ɢ ɜɤɥɸɱɢɬɶ ɟɟ 
ɦɨɠɧɨ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ ɝɪɭɩɩɨɜɨɣ ɩɨɥɢɬɢɤɢ "ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ 
ɩɨɦɨɳɢ". ɂɦɟɧɧɨ ɷɬɚ ɩɨɥɢɬɢɤɚ ɨɩɪɟɞɟɥɹɟɬ, ɦɨɠɟɬ ɥɢ ɫɟɬɟɜɨɣ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɩɪɟɞɥɚɝɚɬɶ 
ɭɞɚɥɟɧɧɭɸ ɩɨɦɨɳɶ ɢɥɢ ɞɚɜɚɬɶ ɭɤɚɡɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɭɡɥɚ Ʌȼɋ, ɟɫɥɢ ɬɨɬ ɩɟɪɜɵɦ ɹɜɧɨ ɧɟ 
ɡɚɩɪɨɫɢɥ ɩɨɦɨɳɶ ɱɟɪɟɡ ɤɚɧɚɥ ɫɜɹɡɢ, ɷɥɟɤɬɪɨɧɧɭɸ ɩɨɱɬɭ ɢɥɢ ɫɥɭɠɛɭ ɦɝɧɨɜɟɧɧɵɯ ɫɨɨɛɳɟɧɢɣ.  

1. Ɂɚɩɭɫɬɢɬɶ ɨɫɧɚɫɬɤɭ «Ƚɪɭɩɩɨɜɚɹ ɩɨɥɢɬɢɤɚ» ɜ ɤɨɧɫɨɥɢ ɭɩɪɚɜɥɟɧɢɹ MMC. Ⱦɥɹ ɷɬɨɝɨ 
ɧɚɞɨ ɜ ɦɟɧɸ ɉɭɫɤ ɜɵɛɪɚɬɶ ɩɭɧɤɬ ȼɵɩɨɥɧɢɬɶ, ɜ ɩɨɥɟ Ɉɬɤɪɵɬɶ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ 
gpedit.msc, ɚ ɡɚɬɟɦ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɈɄ.  

 

Ɋɢɫ.5.19. Ɉɤɧɨ ɨɫɧɚɫɬɤɢ «Ƚɪɭɩɩɨɜɚɹ ɩɨɥɢɬɢɤɚ». 

2. ȼ ɥɟɜɨɣ ɩɚɧɟɥɢ ɨɤɧɚ Ƚɪɭɩɩɨɜɚɹ ɩɨɥɢɬɢɤɚ (ɪɢɫ. 5.19) ɜɵɛɪɚɬɶ ɉɨɥɢɬɢɤɚ «Ʌɨɤɚɥɶɧɵɣ 
ɤɨɦɩɶɸɬɟɪ» -> Ʉɨɧɮɢɝɭɪɚɰɢɹ ɤɨɦɩɶɸɬɟɪɚ -> Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɲɚɛɥɨɧɵ -> 
ɋɢɫɬɟɦɚ -> ɍɞɚɥɟɧɧɵɣ ɩɨɦɨɳɧɢɤ. Ɂɚɬɟɦ ɞɜɚɠɞɵ ɤɥɢɤɧɭɬɶ ɦɵɲɤɨɣ ɧɚ ɫɬɪɨɤɟ 
Ɋɚɡɪɟɲɢɬɶ ɩɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ ɢ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ, ɚɧɚɥɨɝɢɱɧɨɟ, 
ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ ɪɢɫ. 5.20.  

 

Ɋɢɫ.5.20. Ɉɤɧɨ ɫɜɨɣɫɬɜ ɩɨɥɢɬɢɤɢ «ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ». 

3. ȼ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɫɜɨɣɫɬɜ ɩɨɥɢɬɢɤɢ (ɪɢɫ. 5.20) ɫɥɟɞɭɟɬ:  



o ȼɵɛɪɚɬɶ ɪɟɠɢɦ ȼɤɥɸɱɟɧ.  
o ɂɡ ɫɩɢɫɤɚ ɜɨɡɦɨɠɧɵɯ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɫɦɨɠɟɬ ɩɪɟɞɩɪɢɧɹɬɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪ, 

ɧɚɡɵɜɚɟɦɵɣ ɜ ɷɬɨɣ ɨɫɧɚɫɬɤɟ ɩɨɦɨɳɧɢɤɨɦ ɢɥɢ ɷɤɫɩɟɪɬɨɦ, ɜɵɛɢɪɚɟɦ 
"ɉɨɦɨɳɧɢɤɢ ɦɨɝɭɬ ɭɩɪɚɜɥɹɬɶ ɤɨɦɩɶɸɬɟɪɨɦ".  

o Ⱦɚɥɟɟ ɜɚɠɧɵɣ ɦɨɦɟɧɬ - ɧɚɞɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɉɨɤɚɡɚɬɶ (ɫɩɢɫɨɤ ɩɨɦɨɳɧɢɤɨɜ) ɢ ɜ 
ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɫɥɟɞɭɟɬ ɜɪɭɱɧɭɸ ɩɪɨɩɢɫɚɬɶ ɥɨɝɢɧ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ 
ɩɨɦɨɳɧɢɤɚ, ɬɨ ɟɫɬɶ ɧɚɲɟɝɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ.  

4. Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɈɄ, ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ȼɵɜɨɞ ɫɨɞɟɪɠɚɧɢɹ, 
ɚ ɩɨɬɨɦ ɟɳɟ ɪɚɡ ɤɧɨɩɤɭ ɈɄ, ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ 
ɩɨɦɨɳɢ.  

5. ɉɨ ɨɤɨɧɱɚɧɢɸ ɡɚɤɪɨɣɬɟ ɨɫɧɚɫɬɤɭ «Ƚɪɭɩɩɨɜɚɹ ɩɨɥɢɬɢɤɚ» ɤɨɧɫɨɥɢ ɭɩɪɚɜɥɟɧɢɹ. 
ɉɨɥɢɬɢɤɚ ɛɭɞɟɬ ɩɪɢɦɟɧɟɧɚ ɫɪɚɡɭ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ. ɉɟɪɟɡɚɝɪɭɠɚɬɶ 
ɤɨɦɩɶɸɬɟɪ ɧɟ ɬɪɟɛɭɟɬɫɹ.  

ȼɧɢɦɚɧɢɟ:  

ɉɨɞɤɥɸɱɟɧɢɟ ɤ Vista ɢɥɢ Windows 7 ɨɛɵɱɧɨ ɩɪɨɯɨɞɢɬ ɛɟɡ ɩɪɨɛɥɟɦ, ɚ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ XP 
ɛɵɜɚɸɬ ɫɥɨɠɧɨɫɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɜɟɪɶɬɟ ɡɚɩɭɳɟɧɵ ɥɢ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɫɥɭɠɛɵ 
"ɐɟɧɬɪ ɫɩɪɚɜɤɢ ɢ ɩɨɞɞɟɪɠɤɢ", "Ⱦɢɫɩɟɬɱɟɪ ɫɟɚɧɫɚ ɫɩɪɚɜɤɢ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ", 
"ɋɥɭɠɛɚ ɬɟɪɦɢɧɚɥɨɜ". Ɍɚɤɠɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɬɤɥɸɱɢɬɶ "ɉɪɨɫɬɨɣ ɨɛɳɢɣ ɞɨɫɬɭɩ ɤ ɮɚɣɥɚɦ".  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɩɪɨɫɬɨɣ ɨɛɳɢɣ ɞɨɫɬɭɩ ɧɚɞɨ:  

 Ɉɬɤɪɵɬɶ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɥɸɛɭɸ ɩɚɩɤɭ ɢ ɜ ɟё ɨɫɧɨɜɧɨɦ ɦɟɧɸ 
ɜɵɛɪɚɬɶ ɋɟɪɜɢɫ -> ɋɜɨɣɫɬɜɨ ɩɚɩɤɢ.  

 ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɋɜɨɣɫɬɜɨ ɩɚɩɤɢ ɩɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ ȼɢɞ.  
 ȼ ɫɩɢɫɤɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɚ ɫɧɹɬɶ ɝɚɥɨɱɤɭ ɭ ɩɚɪɚɦɟɬɪɚ ɂɫɩɨɥɶɡɨɜɚɬɶ 

ɩɪɨɫɬɨɣ ɨɛɳɢɣ ɞɨɫɬɭɩ ɤ ɮɚɣɥɚɦ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ).  
 ɇɚɠɚɬɶ ɤɧɨɩɤɭ ɉɪɢɦɟɧɢɬɶ ɢ ɈɄ, ɚ ɡɚɬɟɦ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɩɟɪɟɡɚɝɪɭɡɤɭ 

ɤɨɦɩɶɸɬɟɪɚ.  

Ɂɚɞɚɧɢɟ 6.  

1. ȼɵɩɨɥɧɢɬɟ ɧɚ vmWinXP-<k> ɧɚɫɬɪɨɣɤɭ ɩɨɥɢɬɢɤɢ «ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ» ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɫɰɟɧɚɪɢɟɦ.  

2. Ɉɬɤɥɸɱɢɬɟ ɛɪɚɧɞɦɚɭɷɪ Windows. Ɉ ɟɝɨ ɧɚɫɬɪɨɣɤɚɯ ɪɟɱɶ ɩɨɣɞɟɬ ɧɢɠɟ.  

3. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɜɪɟɦɟɧɧɨ ɨɬɤɥɸɱɢɬɟ ɧɚ vmWinXP-<k> ɩɪɨɫɬɨɣ ɨɛɳɢɣ 
ɞɨɫɬɭɩ.  

 

Ɂɚɩɭɫɤ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨɦɨɳɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɷɤɫɩɟɪɬɚ.  

ɉɨɫɥɟ ɧɚɫɬɪɨɣɤɢ ɤɨɦɩɶɸɬɟɪɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɦɨɠɧɨ ɩɟɪɟɯɨɞɢɬɶ ɤ ɤɨɦɩɶɸɬɟɪɭ ɷɤɫɩɟɪɬɭ-
ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɤɨɬɨɪɵɦ ɭ ɧɚɫ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɤɨɦɩɶɸɬɟɪ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ c 
ɤɨɦɩɶɸɬɟɪɚ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɩɪɟɞɥɨɠɟɧɢɹ ɨ ɩɨɦɨɳɢ ɫɥɟɞɭɟɬ:  

1. ȼɵɛɪɚɬɶ ɉɭɫɤ -> ɋɩɪɚɜɤɚ ɢ ɩɨɞɞɟɪɠɤɚ -> ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɥɭɠɟɛɧɵɯ ɩɪɨɝɪɚɦɦ ɞɥɹ 
ɩɪɨɫɦɨɬɪɚ ɫɜɟɞɟɧɢɣ ɨ ɤɨɦɩɶɸɬɟɪɟ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɟɩɨɥɚɞɨɤ (ɪɢɫ. 5.21).  



 

Ɋɢɫ.5.21. Ɉɤɧɨ ɐɟɧɬɪɚ ɫɩɪɚɜɤɢ ɢ ɩɨɞɞɟɪɠɤɢ. 

2. ȼ ɥɟɜɨɣ ɱɚɫɬɢ ɨɤɧɚ ɐɟɧɬɪɚ ɫɩɪɚɜɤɢ ɢ ɩɨɞɞɟɪɠɤɢ ɜ ɩɚɧɟɥɢ ɋɟɪɜɢɫ ɧɚɞɨ ɜɵɛɪɚɬɶ 
ɨɩɰɢɸ ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ (ɪɢɫ. 5.22).  

 

Ɋɢɫ.5.22. ɉɚɧɟɥɶ ɋɟɪɜɢɫ ɨɤɧɚ ɐɟɧɬɪɚ ɫɩɪɚɜɤɢ ɢ ɩɨɞɞɟɪɠɤɢ. 

3. Ɉɬɤɪɨɟɬɫɹ ɫɬɪɚɧɢɰɚ «ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ» (ɪɢɫ. 5.23), ɧɚ ɤɨɬɨɪɨɣ ɧɚɞɨ 
ɜɜɟɫɬɢ ɢɦɹ ɢɥɢ IP-ɚɞɪɟɫ ɤɨɦɩɶɸɬɟɪɚ, ɤɨɬɨɪɨɦɭ ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɩɪɟɞɥɨɠɟɧɢɟ 
ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɉɨɞɤɥɸɱɢɬɶɫɹ.  

 

Ɋɢɫ.5.23. Cɬɪɚɧɢɰɚ «ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ» ɞɨ ɫɜɹɡɢ ɫ ɭɞɚɥɟɧɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ. 

4. Ɂɚ ɷɬɢɦ ɩɨɫɥɟɞɭɟɬ ɩɪɢɝɥɚɲɟɧɢɟ (ɪɢɫ. 5.24) ɜɵɛɪɚɬɶ ɢɡ ɪɚɫɤɪɵɜɚɸɳɟɝɨɫɹ ɦɟɧɸ 
ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɤɚɡɚɬɶ ɩɨɦɨɳɶ. ȼɵɛɪɚɜ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɚɠɦɢɬɟ 
Ɂɚɩɭɫɬɢɬɶ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ.  



 

Ɋɢɫ.5.24. Cɬɪɚɧɢɰɚ «ɉɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ» ɩɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɜɹɡɢ. 

5. ɋɟɚɧɫ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɤɨɬɨɪɨɦɭ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɩɨɦɨɳɶ, ɩɨɥɭɱɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɨɛɳɟɧɢɟ ɢ ɧɚɠɦɟɬ ɤɧɨɩɤɭ «Ⱦɚ». 
ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɦɨɠɟɬ ɨɬɩɪɚɜɢɬɶ ɡɚɩɪɨɫ ɧɚ ɩɨɥɭɱɟɧɢɟ 
ɤɨɧɬɪɨɥɹ ɧɚɞ ɤɨɦɩɶɸɬɟɪɨɦ ɧɚɱɢɧɚɸɳɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

 

Ɋɢɫ.5.25. Ʉɨɦɩɶɸɬɟɪ ɩɨɥɶɡɨɜɚɬɟɥɹ: ɡɚɩɪɨɫ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɧɚ ɭɞɚɥɟɧɧɨɟ 
ɩɨɞɤɥɸɱɟɧɢɟ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɷɤɫɩɟɪɬɚ-ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɩɨɥɧɨɫɬɶɸ ɩɨɜɬɨɪɹɟɬ 
ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɫɥɭɱɚɟ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ. ɉɪɢɧɰɢɩɢɚɥɶɧɵɦ ɦɨɦɟɧɬɨɦ ɜ 
ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɱɬɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɦɨɠɟɬ ɩɪɢɣɬɢ ɧɚ ɩɨɦɨɳɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɢɥɢ ɞɚɬɶ ɟɦɭ 
ɤɚɤɢɟ-ɥɢɛɨ ɭɤɚɡɚɧɢɹ ɛɟɡ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɯ 
ɡɚɩɪɨɫɨɜ ɱɟɪɟɡ ɦɟɫɫɚɧɞɠɟɪɵ ɢɥɢ ɷɥɟɤɬɨɧɧɭɸ ɩɨɱɬɭ. Ⱦɨɫɬɚɬɨɱɧɨ ɬɟɥɟɮɨɧɧɨɝɨ ɡɜɨɧɤɚ ɢɥɢ 
SMS ɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

Ɂɚɞɚɧɢɟ 7.  

1. ȼɵɩɨɥɧɢɬɟ ɫ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɩɪɟɞɥɨɠɟɧɢɟ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ» ɧɚ vmWinXP-<k>.  

2. ɉɪɨɜɟɞɢɬɟ ɫɟɚɧɫ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ, ɪɚɡɨɪɜɢɬɟ ɫɟɚɧɫ ɢ ɩɨɜɬɨɪɢɬɟ ɟɝɨ ɟɳɟ ɪɚɡ.  

3. ȼɤɥɸɱɢɬɟ ɛɪɚɧɞɦɚɭɷɪ Windows ɢ ɩɨɜɬɨɪɢɬɟ ɩ.1. Ʉɚɤɨɣ ɩɨɥɭɱɢɥɫɹ ɪɟɡɭɥɶɬɚɬ ɢ ɩɨɱɟɦɭ?  

 



Ʉɨɦɚɧɞɵ ɡɚɩɭɫɤɚ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨɦɨɳɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɷɤɫɩɟɪɬɚ.  

Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɜɵɲɟ ɩɨɞɯɨɞ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɪɟɞɥɨɠɟɧɢɹ ɧɚ ɭɞɚɥɟɧɧɭɸ ɩɨɦɨɳɶ 
ɩɪɟɞɩɨɥɨɝɚɥ ɞɨɥɝɭɸ ɧɚɜɢɝɚɰɢɸ ɩɨ ɪɚɡɥɢɱɧɵɦ ɫɬɪɚɧɢɰɚɦ ɢ ɜɤɥɚɞɤɚɦ ɐɟɧɬɪɚ ɫɩɪɚɜɤɢ ɢ 
ɩɨɞɞɟɪɠɤɢ. Ⱦɥɹ ɡɚɧɹɬɨɝɨ ɢ ɥɟɧɢɜɨɝɨ ɫɢɫɬɟɦɧɨɝɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɷɬɨ ɧɟɞɨɩɭɫɬɢɦɚɹ ɩɨɬɟɪɹ 
ɜɪɟɦɟɧɢ. ɉɨɷɬɨɦɭ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɩɭɫɤ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ ɜ ɪɟɠɢɦɟ 
ɩɪɟɞɥɨɠɟɧɢɹ ɩɨɦɨɳɢ ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɞɥɹ ɷɬɨɝɨ 
ɤɨɦɚɧɞɧɵɯ ɮɚɣɥɨɜ, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:  

 ɜ Windows XP  

C:\Windows\pchealth\helpctr\binaries\helpctr.exe /url 
hcp://CN=Microsoft%20Corporation,L=Redmond,S=Washington, 
C=US/Remote%20Assistance/Escalation/unsolicited/unsolicitedrcui.htm 

 ɜ Windows Vista  

C:\Windows\System32\msra.exe /expert 

 ɜ Windows 7  

C:\Windows\System32\msra.exe /offerra 

 

ɇɚɫɬɪɨɣɤɚ ɛɪɚɧɞɦɚɭɷɪɚ ɞɥɹ ɪɚɛɨɬɵ ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ.  

ȼ Vista ɢ Windows 7 ɜɫɬɪɨɟɧɧɵɣ ɛɪɚɧɞɦɚɭɷɪ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ 
ɭɞɚɥɟɧɧɨɝɨ ɩɨɦɨɳɧɢɤɚ. ȼ XP ɧɭɠɧɨ ɜɪɭɱɧɭɸ ɞɨɛɚɜɢɬɶ ɜ ɢɫɤɥɸɱɟɧɢɹ ɛɪɚɧɞɦɚɭɷɪɚ 
ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɩɪɨɝɪɚɦɦɵ:  

 C:\WINDOWS\pchealth\helpctr\binaries\helpctr.exe  
 C:\WINDOWS\pchealth\helpctr\binaries\helpsvc.exe  
 C:\WINDOWS\system32\sessmgr.exe (ɩɪɚɜɞɚ ɞɥɹ ɷɬɨɣ ɭɠɟ ɛɵɥɨ ɫɨɡɞɚɧɨ ɩɪɚɜɢɥɨ ɩɨɞ 

ɧɚɡɜɚɧɢɟɦ "ɍɞɚɥɟɧɧɵɣ ɩɨɦɨɳɧɢɤ")  
 Ʉɪɨɦɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɩɨɪɬ TCP 135 ɞɥɹ ɜɯɨɞɹɳɢɯ ɩɨɞɤɥɸɱɟɧɢɣ.  

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɛɪɚɧɞɦɚɭɷɪɚ Windows ɩɨ ɞɨɛɚɜɥɟɧɢɸ ɧɨɜɵɯ ɢɫɥɸɱɟɧɢɣ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ 
ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ -> Ȼɪɚɧɞɦɚɭɷɪ Windows -> ɜɤɥɚɞɤɚ ɂɫɤɥɸɱɟɧɢɹ.  
Ɂɚɞɚɧɢɟ 8.  

1. ȼɵɩɨɥɧɢɬɟ ɫ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ 
vmWinXP-<k>, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɜɯɨɞɚ ɧɚ ɧɟɝɨ ɭɱɟɬɧɭɸ ɡɚɩɢɫɶ vm-admin/vm-admin.  

2. ɉɪɨɜɟɞɢɬɟ ɜ ɭɞɚɥɟɧɧɨɦ ɫɟɚɧɫɟ ɧɚɫɬɪɨɣɤɭ ɛɪɚɧɞɦɚɭɷɪɚ vmWinXP-<k> ɢ ɜɤɥɸɱɟɧɢɟ ɟɝɨ ɜ 
ɪɚɛɨɬɭ. ɇɟ ɡɚɤɪɵɜɚɣɬɟ ɭɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɫɬɨɥ.  

3. ȼɵɩɨɥɧɢɬɟ ɫ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɨɬ ɢɦɟɦɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ Vnet/Vnet ɩɪɟɞɥɨɠɟɧɢɟ 
ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ ɧɚ vmWinXP-<k>. Ʉɚɤɨɣ ɩɨɥɭɱɢɥɫɹ ɪɟɡɭɥɶɬɚɬ ɢ ɩɨɱɟɦɭ?  

7. ɉɪɨɫɬɟɣɲɢɣ ɜɚɪɢɚɧɬ ɫɤɪɵɬɢɹ ɭɞɚɥɟɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ 



ȿɫɥɢ ɜ ɷɬɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɜɵ ɞɟɥɚɥɢ ɜɫɟ ɜ ɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɤɚɤ ɜɚɦ ɛɵɥɨ 
ɩɪɟɞɥɨɠɟɧɨ, ɬɨ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɨɤɧɨ ɩɪɢɝɥɚɲɟɧɢɹ Windows ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɢɥɢ 
ɩɟɪɟɡɚɝɪɭɡɤɢ vmWinXP-<k> ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ, ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ ɪɢɫ. 5.26.  

 

Ɋɢɫ.5.26. ɋɬɚɪɬɨɜɨɟ ɨɤɧɨ ɩɪɢɝɥɚɲɟɧɢɹ Windows ɧɚ vmWinXP-<k>. 

ɇɟ ɤɚɠɟɬɫɹ ɥɢ ɜɚɦ ɫɬɪɚɧɧɵɦ, ɱɬɨ ɫɟɬɟɜɵɟ ɚɞɦɢɧɢɫɬɪɚɬɨɪɵ (vm-admin/vm-admin) ɢ ɫɥɭɠɛɚ 
ɩɨɞɞɟɪɠɤɢ (Vnet/Vnet), ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵ ɨɫɬɚɜɚɬɶɫɹ ɜ ɬɟɧɢ ɢ ɛɵɬɶ ɧɟɡɚɦɟɬɧɵɦɢ, 
ɜɵɥɟɡɚɸɬ ɧɚ ɩɟɪɜɵɣ ɩɥɚɧ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɪɹɞɨɜɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɉɨɥɶɡɨɜɚɬɟɥɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ 
ɞɚɠɟ ɧɟɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɢɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɜɯɨɞɚ ɧɚ ɟɝɨ ɠɟ 
ɤɨɦɩɶɸɬɟɪ.  

ɉɨɩɪɨɛɭɟɦ ɭɫɬɪɚɧɢɬɶ ɷɬɭ ɧɟɫɭɪɚɡɧɨɫɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɫɬɚɜɢɦ ɩɟɪɟɞ ɫɨɛɨɣ ɞɜɟ ɡɚɞɚɱɢ. ɉɟɪɜɚɹ 
ɡɚɞɚɱɚ - ɷɬɨ ɫɨɡɞɚɬɶ ɧɨɜɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɥɨɤɚɥɶɧɵɦ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ ɫɜɨɟɝɨ 
ɤɨɦɩɶɸɬɟɪɚ vmWinXP-<k> ɢ ɢɦɟɬɶ ɢɦɹ  

adminXP 
ɂ ɜɬɨɪɚɹ ɡɚɞɚɱɚ - ɷɬɨ ɫɤɪɵɬɶ ɨɬ ɧɚɱɚɥɶɧɨɣ ɡɚɝɪɭɡɤɢ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ ɭɞɚɥɟɧɧɵɯ ɫɟɬɟɜɵɯ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɢ ɩɨɦɨɳɧɢɤɨɜ. ɉɟɪɜɚɹ ɡɚɞɚɱɚ ɚɛɫɨɥɸɬɧɚ ɹɫɧɚ, ɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɬɨɪɨɣ 
ɫɥɟɞɭɟɬ:  

 Bɵɛɪɚɬɶ ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ -> Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ -> Ʌɨɤɚɥɶɧɚɹ ɩɨɥɢɬɢɤɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɥɢ, ɱɬɨ ɬɨ ɠɟ ɫɚɦɨɟ, ɉɭɫɤ -> ȼɵɩɨɥɧɢɬɶ -> ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ  

secpol.msc /s 

ɢ ɧɚɠɚɬɶ ɈɄ. ɗɬɨ ɩɪɢɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɩɨɹɜɢɬɶɫɹ ɨɤɧɨ ɥɨɤɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɪɢɫ. 5.27)  

Ɋɢɫ.5.27. Ɉɤɧɨ Ʌɨɤɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 Ⱦɚɥɟɟ ɧɚɞɨ ɧɚɣɬɢ ɜ ɷɬɨɦ ɨɤɧɟ ɩɨɥɢɬɢɤɭ Ɉɬɤɥɨɧɢɬɶ ɥɨɤɚɥɶɧɵɣ ɜɯɨɞ ɢ ɞɜɚɠɞɵ 
ɤɥɢɤɧɭɬɶ ɦɵɲɤɨɣ ɩɨ ɷɬɨɣ ɫɬɪɨɤɟ.  



 ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɫɜɨɣɫɬɜ ɷɬɨɣ ɩɨɥɢɬɢɤɢ ɫɥɟɞɭɟɬ ɞɨɛɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ vm-
admin ɢ Vnet, ɧɚɠɚɬɶ ɉɪɢɦɟɧɢɬɶ, ɚ ɡɚɬɟɦ ɈɄ.  

 Ɂɚɤɪɵɬɶ ɨɤɧɨ ɥɨɤɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɟɪɟɡɚɝɪɭɡɢɬɶ ɤɨɦɩɶɸɬɟɪ.  

ȿɫɥɢ ɨɛɟ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɩɟɪɟɞ ɧɚɦɢ ɡɚɞɚɱɢ, ɛɵɥɢ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɟɧɵ, ɬɨ ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ 
ɜɢɞ ɫɬɚɪɬɨɜɨɝɨ ɨɤɧɚ ɧɚ vmWinXP-<k> ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ, ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ ɪɢɫ. 
5.28.  

 

Ɋɢɫ.5.28. ɇɨɜɨɟ ɫɬɚɪɬɨɜɨɟ ɨɤɧɨ Windows ɧɚ vmWinXP-<k>. 

Ɂɚɞɚɧɢɟ 9.  

1. Ɍɚɤ ɤɚɤ ɥɨɝɢɧɵ ɢ ɩɚɪɨɥɢ ɧɚ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧɚɯ Windows XP ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ 
ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɩɪɚɤɬɢɤɭɦɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɞɢɧɚɤɨɜɵ, ɬɨ ɜɵɩɨɥɧɢɬɟ ɫɨ ɫɜɨɟɝɨ ɨɫɧɨɜɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ vmWinXP-<k+1> ɜɚɲɟɝɨ ɫɨɫɟɞɚ. 
ȿɫɥɢ ɩɨ ɤɚɤɢɦ ɥɢɛɨ ɩɪɢɱɢɧɚɦ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ ɬɨ ɤ ɫɜɨɟɣ vmWinXP-<k>.  

2. Ⱦɨɛɚɜɶɬɟ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ adminXP ɜ ɤɚɱɟɫɬɜɟ ɥɨɤɚɥɶɧɨɝɨ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɷɬɨɝɨ ɤɨɦɩɶɸɬɟɪɚ.  

3. Ɉɬɤɥɸɱɢɬɟ ɧɚ ɷɬɨɦ ɤɨɦɩɶɸɬɟɪɟ ɥɨɤɚɥɶɧɵɣ ɜɯɨɞ ɭɞɚɥɟɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɢ ɭɞɚɥɟɧɧɨ 
ɩɟɪɟɡɚɝɪɭɡɢɬɟ ɷɬɨɬ ɤɨɦɩɶɸɬɟɪ.  

4. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɜɵɩɨɥɧɟɧɚ ɜɟɪɧɨ ɢ ɨɬɤɥɸɱɢɬɟ 
ɭɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɫɬɨɥ.  

5. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɚɲ ɫɨɫɟɞ ɡɚɤɨɧɱɢɥ ɧɚɫɬɪɨɣɤɭ ɜɚɲɟɣ vmWinXP-<k> ɢ ɨɫɜɨɛɨɞɢɥ ɪɚɛɨɱɢɣ 
ɫɬɨɥ, ɩɪɨɜɟɪɶɬɟ ɫɚɦɢ ɧɚɫɬɪɨɣɤɭ ɜɚɲɟɣ vmWinXP-<k>.  

6. ɉɪɨɜɟɞɢɬɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɜɹɡɤɢ "ɨɫɧɨɜɧɨɣ ɉɄ - vmWinXP-<k>" ɩɨ ɪɚɛɨɬɟ ɫ ɭɞɚɥɟɧɧɵɦ 
ɩɨɦɨɳɧɢɤɨɦ ɢ ɩɪɟɞɥɨɠɟɧɢɟɦ ɭɞɚɥɟɧɧɨɣ ɩɨɦɨɳɢ ɞɥɹ ɫɥɭɱɚɹ ɨɬɤɥɸɱɟɧɢɹ ɥɨɤɚɥɶɧɨɝɨ ɜɯɨɞɚ 
ɫɟɬɟɜɵɯ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɢ ɩɨɦɨɳɧɢɤɨɜ.  

 

 

ɉɪɢɥɨɠɟɧɢɟ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ  

ɩ1. Ɍɟɯɧɨɥɨɝɢɹ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ (Remote Desktop) 

ɋɭɳɟɫɬɜɭɟɬ ɰɟɥɵɣ ɪɹɞ ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɢɡɜɨɞɢɬɶ ɭɞɚɥɟɧɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɤ 
ɤɨɦɩɶɸɬɟɪɭ ɞɥɹ ɨɤɚɡɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ 
ɬɚɤɢɟ ɩɪɨɝɪɚɦɦɵ, ɤɚɤ RAdmin, Carbon Copy ɢ pcAnywhere. Microsoft ɬɨɠɟ ɧɟ ɨɫɬɚɥɚɫɶ ɜ 
ɫɬɨɪɨɧɟ - ɜ Ɉɋ Windows XP ɢɦɟɸɬɫɹ ɜɫɬɪɨɟɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɬɚɤɢɯ 
ɩɨɞɤɥɸɱɟɧɢɣ - Remote Desktop (ɍɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɫɬɨɥ) ɢ Remote Assistance (ɍɞɚɥɟɧɧɵɣ 
ɩɨɦɨɳɧɢɤ).  



Ɋɚɡɥɢɱɢɟ ɷɬɢɯ ɭɬɢɥɢɬ ɜɵɬɟɤɚɟɬ ɢɡ ɢɯ ɧɚɡɜɚɧɢɣ - ɭɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɫɬɨɥ ɩɨɡɜɨɥɹɟɬ, 
ɧɚɯɨɞɹɫɶ ɡɚ ɨɞɧɢɦ ɤɨɦɩɶɸɬɟɪɨɦ, ɭɞɚɥɟɧɧɨ ɭɩɪɚɜɥɹɬɶ ɞɪɭɝɢɦ, ɚ ɭɞɚɥɟɧɧɵɣ ɩɨɦɨɳɧɢɤ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɨɦɨɳɢ ɜ ɢɧɬɟɪɚɤɬɢɜɧɨɦ ɪɟɠɢɦɟ. ȼ ɞɚɧɧɨɦ ɩɪɢɥɨɠɟɧɢɟ 
ɪɚɫɫɦɨɬɪɢɦ ɬɨɥɶɤɨ ɨɞɧɭ ɢɡ ɷɬɢɯ ɭɬɢɥɢɬ, ɚ ɢɦɟɧɧɨ Remote Desktop.  

Ɋɚɛɨɬɚ Remote Desktop ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ Terminal Services (ɋɥɭɠɛɵ 
ɬɟɪɦɢɧɚɥɨɜ) ɢ ɩɪɨɬɨɤɨɥɚ RDP. ɉɪɢ ɷɬɨɦ ɤɨɦɩɶɸɬɟɪ, ɤ ɤɨɬɨɪɨɦɭ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ, 
ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ ɫɟɪɜɟɪɚ ɬɟɪɦɢɧɚɥɨɜ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɤɚɬɶ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɫ 
Ɉɋ Windows XP Professional ɫ ɥɸɛɨɝɨ ɤɨɦɩɶɸɬɟɪɚ-ɤɥɢɟɧɬɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɫɪɟɞɟ Windows. 
ɉɨɞɤɥɸɱɟɧɢɟ ɜɨɡɦɨɠɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, VPN, ɢɥɢ ɢɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɹ. 
ɇɚ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɦɮɨɪɬɧɨɣ ɪɚɛɨɬɵ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɩɪɨɩɭɫɤɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ.  

ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ ɫɨɟɞɢɧɟɧɢɹ ɜ Windows XP Remote Desktop ɩɪɨɢɡɜɨɞɢɬ ɜɵɜɨɞ ɢɡ ɫɟɚɧɫɚ 
ɬɟɤɭɳɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɨɧ ɧɟ ɫɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶ ɡɚ ɞɟɣɫɬɜɢɹɦɢ 
ɩɨɥɶɡɨɜɚɬɟɥɹ, ɭɫɬɚɧɨɜɢɜɲɟɝɨ ɫɨɟɞɢɧɟɧɢɟ. ɉɪɢ ɩɟɪɟɞɚɱɟ ɡɜɭɤɚ, ɟɫɥɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɤɚɧɚɥɚ ɫɜɹɡɢ ɧɟɞɨɫɬɚɬɨɱɧɨ, Remote Desktop ɢɡɦɟɧɹɟɬ ɟɝɨ ɤɚɱɟɫɬɜɨ, ɫɧɢɠɚɹ ɧɚɝɪɭɡɤɭ ɧɚ ɫɟɬɶ. 
ɉɨɦɢɦɨ ɩɟɪɟɞɚɱɢ ɢɡɨɛɪɚɠɟɧɢɹ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɢ ɡɜɭɤɚ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɪɨɬɨɤɨɥɚ RDP ɜɨɡɦɨɠɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɫɟɬɟɜɵɯ ɪɟɫɭɪɫɨɜ ɞɢɫɤɨɜ ɢ ɩɪɢɧɬɟɪɨɜ 
ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɢ ɟɝɨ ɩɨɪɬɨɜ, ɫɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɭɮɟɪɚ ɨɛɦɟɧɚ. Ⱦɥɹ 
ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɫɟɬɢ ɞɚɧɧɵɯ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɪɚɡɪɟɲɟɧɢɟ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɰɜɟɬɨɜ ɞɢɫɩɥɟɹ.  

Ɂɚɦɟɱɚɧɢɟ:  

Ʉɚɤ ɢ ɥɸɛɨɟ ɭɞɚɥɟɧɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ Remote Desktop ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɟɫɩɟɱɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɭɪɨɜɧɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɩ1.1. ɇɚɫɬɪɨɣɤɚ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɫɧɚɫɬɤɚ ɝɪɭɩɩɨɜɨɣ 
ɩɨɥɢɬɢɤɢ ɤɨɧɫɨɥɢ MMC. ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɧɭɠɧɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɥɟɞɭɟɬ:  

 Ɂɚɩɭɫɬɢɬɶ ɤɨɧɫɨɥɶ, ɞɥɹ ɱɟɝɨ ɜɵɛɪɚɬɶ ɉɭɫɤ -> ȼɵɩɨɥɧɢɬɶ -> ɇɚɛɪɚɬɶ gpedit.msc -> 
ɇɚɠɚɬɶ ɤɧɨɩɤɭ ɈɄ.  



 

Ɋɢɫ.5.29. Ɉɫɧɚɫɬɤɚ ɝɪɭɩɩɨɜɚɹ ɩɨɥɢɬɢɤɚ. 

 ȼɵɛɪɚɬɶ ɜ ɥɟɜɨɣ ɱɚɫɬɢ ɤɨɧɫɨɥɢ Ʉɨɧɮɢɝɭɪɚɰɢɹ ɤɨɦɩɶɸɬɟɪɚ -> Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ 
ɲɚɛɥɨɧɵ -> Ʉɨɦɩɨɧɟɧɬɵ Windows -> ɋɥɭɠɛɵ ɬɟɪɦɢɧɚɥɨɜ.  

 Ɂɞɟɫɶ ɜɵ ɦɨɠɟɬɟ ɡɚɞɚɬɶ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ:  
o ɪɚɡɪɟɲɟɧɢɟ/ɡɚɩɪɟɬ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɮɟɪɚ ɨɛɦɟɧɚ  
o ɡɚɞɚɬɶ ɭɪɨɜɟɧɶ ɲɢɮɪɨɜɚɧɢɹ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ  
o ɪɚɡɪɟɲɟɧɢɟ/ɡɚɩɪɟɬ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɧɚ ɥɨɤɚɥɶɧɵɟ COM, LPT ɩɨɪɬɵ, 

ɩɪɢɧɬɟɪɵ  
o ɭɫɬɚɧɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɲɢɮɪɨɜɚɧɢɹ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ  
o ɬɪɟɛɨɜɚɬɶ ɜɜɨɞɚ ɩɚɪɨɥɹ ɩɪɢ ɤɚɠɞɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɜɦɟɫɬɨ ɟɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɩɨɞɫɬɚɧɨɜɤɢ  

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɩɪɚɜɤɢ ɩɨ ɧɚɫɬɪɨɣɤɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɚɪɚɦɟɬɪɚ, ɨɬɤɪɨɣɬɟ ɟɝɨ ɞɜɨɣɧɵɦ 
ɳɟɥɱɤɨɦ ɦɵɲɢ ɢ ɩɟɪɟɣɞɢɬɟ ɧɚ ɡɚɤɥɚɞɤɭ «Ɉɛɴɹɫɧɟɧɢɟ».  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɨɦɨɳɶɸ Remote Desktop ɨɛɹɡɚɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɚ ɭɱɟɬɧɚɹ 
ɡɚɩɢɫɶ ɫ ɧɟɩɭɫɬɵɦ ɩɚɪɨɥɟɦ. Ʉɪɨɦɟ ɷɬɨɝɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Remote Desktop ɧɟɨɛɯɨɞɢɦɨ 
ɭɫɬɚɧɨɜɢɬɶ ɢ ɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɢɬɶ ɫɟɪɜɟɪ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɧɚ ɬɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɫ 
ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɨɟɞɢɧɟɧɢɟ.  

ɩ1.2. ɉɨɞɤɥɸɱɟɧɢɟ ɩɨ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 

Ɋɚɡɪɟɲɚɟɦ ɭɞɚɥɟɧɧɵɟ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɨɦɩɶɸɬɟɪɭ. Ⱦɥɹ ɷɬɨɝɨ:  

 Ɂɚɯɨɞɢɦ ɜ ɫɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ: ɉɭɫɤ - ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ - ɋɢɫɬɟɦɚ. ɉɟɪɟɯɨɞɢɦ ɧɚ 
ɡɚɤɥɚɞɤɭ "ɍɞɚɥɟɧɧɵɟ ɫɟɚɧɫɵ" (ɪɢɫ. 5.3).  

 Ɉɬɦɟɱɚɟɦ ɮɥɚɠɨɤ "Ɋɚɡɪɟɲɢɬɶ ɭɞɚɥɟɧɧɵɣ ɞɨɫɬɭɩ ɤ ɷɬɨɦɭ ɤɨɦɩɶɸɬɟɪɭ".  

Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ ɷɬɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɩɨɥɭɱɚɸɬ ɞɨɫɬɭɩ ɚɜɬɨɦɚɬɢɱɟɫɤɢ.  

 ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɫɬɚɜɢɬɶ ɞɨɫɬɭɩ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɧɟ ɜɯɨɞɹɳɟɦɭ ɜ ɝɪɭɩɩɭ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ, ɳɟɥɤɧɢɬɟ ɤɧɨɩɤɭ "ȼɵɛɪɚɬɶ ɭɞɚɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ".  



o ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɞɢɚɥɨɝɟ "ɉɨɥɶɡɨɜɚɬɟɥɢ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ" ɳɟɥɤɧɢɬɟ 
ɤɧɨɩɤɭ "Ⱦɨɛɚɜɢɬɶ".  

o ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɪɭɝɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɫɟɬɢ ɫ Active 
Directory, ɭɤɚɠɢɬɟ ɦɟɫɬɨ ɩɨɢɫɤɚ, ɧɚɠɚɜ ɤɧɨɩɤɭ "Ɋɚɡɦɟɳɟɧɢɟ".  

o Ⱦɚɥɟɟ ɳɟɥɤɚɟɦ ɤɧɨɩɤɢ "Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ", ɡɚɬɟɦ "ɉɨɢɫɤ".  
o ȼɵɛɟɪɢɬɟ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɫɬɚɜɢɬɶ 

ɭɞɚɥɟɧɧɵɣ ɞɨɫɬɭɩ.  
o ɇɚɠɦɢɬɟ "ɈɄ" ɞɥɹ ɡɚɤɪɵɬɢɹ ɜɫɟɯ ɞɢɚɥɨɝɨɜɵɯ ɨɤɨɧ.  

 ȿɫɥɢ ɤɨɦɩɶɸɬɟɪ ɡɚɳɢɳɟɧ ɮɚɣɪɜɨɥɥɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɪɚɡɪɟɲɢɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ 
RDP-ɩɪɨɬɨɤɨɥɭ (ɩɨ ɭɦɨɥɱɚɧɢɸ – ɩɨɪɬ 3389).  

ɋ ɧɚɫɬɪɨɣɤɨɣ ɫɟɪɜɟɪɚ ɦɵ ɡɚɤɨɧɱɢɥɢ, ɩɟɪɟɣɞɟɦ ɤ ɤɥɢɟɧɬɭ – ɬɨɦɭ ɤɨɦɩɶɸɬɟɪɭ, ɫ ɤɨɬɨɪɨɝɨ 
ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɞɤɥɸɱɟɧɢɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɢɧɫɬɪɭɦɟɧɬ "ɉɨɞɤɥɸɱɟɧɢɟ ɤ 
ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ" ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ Windows XP ɚɜɬɨɦɚɬɢɱɟɫɤɢ.  

ɇɨ ɜɫɟ ɠɟ, ɫɬɨɢɬ ɩɪɨɜɟɪɢɬɶ, ɭɫɬɚɧɨɜɥɟɧ ɨɧ ɢɥɢ ɧɟɬ – ɟɝɨ ɭɫɬɚɧɨɜɤɭ ɦɨɝ ɨɬɦɟɧɢɬɶ 
ɚɞɦɢɧɢɫɬɪɚɬɨɪ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɟɪɢɬɟ ɉɭɫɤ –> ȼɫɟ ɩɪɨɝɪɚɦɦɵ –> ɋɬɚɧɞɚɪɬɧɵɟ –> ɋɜɹɡɶ. ȿɫɥɢ 
"ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ" ɜ ɫɩɢɫɤɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɧɟɨɛɯɨɞɢɦɨ ɟɝɨ 
ɭɫɬɚɧɨɜɢɬɶ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɨɧɚɞɨɛɢɬɫɹ ɞɢɫɤ Windows XP.  

 ɍɫɬɚɧɨɜɢɬɶ ɞɢɫɤ ɜ ɩɪɢɜɨɞ ɤɨɦɩɚɤɬ-ɞɢɫɤɨɜ.  
 Ʉɨɝɞɚ ɩɨɹɜɢɬɫɹ ɡɚɫɬɚɜɤɚ, ɜɵɛɪɚɬɶ "ȼɵɩɨɥɧɟɧɢɟ ɢɧɵɯ ɡɚɞɚɱ".  
 ɉɨɫɥɟ ɷɬɨɝɨ ɩɟɪɟɯɨɞɢɦ ɤ ɪɟɠɢɦɭ "ɍɫɬɚɧɨɜɤɚ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ 

ɫɬɨɥɨɦ".  

Ɂɚɩɭɫɤɚɟɦ "ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ" (ɪɢɫ. 5.5) ɢ ɜɵɛɢɪɚɟɦ ɤɨɦɩɶɸɬɟɪ, ɤ 
ɤɨɬɨɪɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɫɹ. Ɇɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɵɛɨɪɨɦ ɢɡ ɫɩɢɫɤɚ, ɧɚɠɚɜ 
ɤɧɨɩɤɭ ɫ ɧɚɩɪɚɜɥɟɧɧɨɣ ɜɧɢɡ ɫɬɪɟɥɤɨɣ ɜ ɩɨɥɟ «Ʉɨɦɩɶɸɬɟɪ» ɢɥɢ ɧɚɛɨɪɨɦ ɭɤɚɡɚɬɶ ɥɢɛɨ ɢɦɹ 
ɤɨɦɩɶɸɬɟɪɚ, ɥɢɛɨ ɟɝɨ IP-ɚɞɪɟɫ.  

 ȿɫɥɢ ɤɨɦɩɶɸɬɟɪ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɩɢɫɤɟ, ɜɵɛɟɪɢɬɟ ɫɬɪɨɤɭ «ɉɨɢɫɤ ɞɪɭɝɢɯ». ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɛɭɞɟɬ ɜɵɜɟɞɟɧ ɫɩɢɫɨɤ ɤɨɦɩɶɸɬɟɪɨɜ ɞɨɦɟɧɚ ɢɥɢ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ Remote Desktop.  

 ȼɩɪɨɱɟɦ, ɜɨɡɦɨɠɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɩɪɢ ɩɨɩɵɬɤɟ ɩɨɢɫɤɚ ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ, ɱɬɨ ɜ 
ɫɟɬɢ ɧɟɬ ɫɟɪɜɟɪɨɜ ɬɟɪɦɢɧɚɥɨɜ. ȿɫɥɢ ɜɵ ɭɜɟɪɟɧɵ, ɱɬɨ ɫɟɪɜɟɪ ɧɚɫɬɪɨɟɧ ɩɪɚɜɢɥɶɧɨ, 
ɜɜɟɞɢɬɟ ɜɪɭɱɧɭɸ ɢɦɹ ɢɥɢ IP-ɚɞɪɟɫ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɦɩɶɸɬɟɪɚ.  

 ȿɫɥɢ ɫɨɟɞɢɧɟɧɢɟ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɫɟɬɢ ɢ ɭɛɟɞɢɬɫɹ, ɱɬɨ ɤɨɦɩɶɸɬɟɪ, ɫ ɤɨɬɨɪɵɦ ɜɵ ɩɵɬɚɟɬɟɫɶ ɭɫɬɚɧɨɜɢɬɶ ɫɨɟɞɢɧɟɧɢɟ, 
ɜɤɥɸɱɟɧ.  

ɉɟɪɟɞ ɩɨɞɤɥɸɱɟɧɢɟɦ ɦɨɠɧɨ ɡɚɞɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɧɚɠɚɜ ɤɧɨɩɤɭ «ɉɚɪɚɦɟɬɪɵ». 
ɉɪɢ ɷɬɨɦ ɜ ɨɤɧɟ ɞɢɚɥɨɝɚ ɩɨɹɜɥɹɸɬɫɹ ɩɹɬɶ ɡɚɤɥɚɞɨɤ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɨɟɞɢɧɟɧɢɹ (ɪɢɫ. 5.6).  

 ɇɚ ɜɤɥɚɞɤɟ «Ɉɛɳɢɟ» ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɚɪɨɥɶ ɢ ɞɨɦɟɧ, ɤ ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ.  

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɫɨɟɞɢɧɟɧɢɹ ɜ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɭɫɬɚɧɨɜɢɬɟ ɮɥɚɠɨɤ 
«ɋɨɯɪɚɧɢɬɶ ɩɚɪɨɥɶ» ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ ɤɚɤ…». Ɋɚɡɦɟɫɬɢɜ ɫɨɡɞɚɧɧɵɣ 
ɮɚɣɥ ɫɨɟɞɢɧɟɧɢɹ (ɩɚɪɨɥɶ ɜ ɧɟɦ ɲɢɮɪɭɟɬɫɹ), ɧɚɩɪɢɦɟɪ, ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ, ɞɨɫɬɚɬɨɱɧɨ 
ɛɭɞɟɬ ɩɪɨɢɡɜɟɫɬɢ ɩɨ ɧɟɦɭ ɳɟɥɱɨɤ ɦɵɲɶɸ, ɢ ɫɨɟɞɢɧɟɧɢɟ ɫ ɭɞɚɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ 
ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɨ.  



 ɇɚ ɡɚɤɥɚɞɤɟ «ɗɤɪɚɧ» ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɨɬɨɛɪɚɠɟɧɢɹ ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ 
ɫɬɨɥɚ – ɪɚɡɦɟɪ ɫɬɨɥɚ, ɝɥɭɛɢɧɭ ɩɚɥɢɬɪɵ ɨɬɨɛɪɚɠɚɟɦɵɯ ɰɜɟɬɨɜ.  

Ɂɞɟɫɶ ɬɚɤɠɟ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɨɬɨɛɪɚɠɟɧɢɹ ɩɚɧɟɥɢ ɩɨɞɤɥɸɱɟɧɢɹ ɜ 
ɩɨɥɧɨɷɤɪɚɧɧɨɦ ɪɟɠɢɦɟ. ɉɨ ɭɦɨɥɱɚɧɢɸ, ɟɫɥɢ ɜɵ ɪɚɡɜɟɪɧɭɥɢ ɪɚɛɨɱɢɣ ɫɬɨɥ ɜɨ ɜɟɫɶ 
ɷɤɪɚɧ, ɜɜɟɪɯɭ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɚɧɟɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɦɵɲɶɸ ɢɡɦɟɧɢɬɶ ɪɚɡɦɟɪ ɨɤɧɚ 
ɭɞɚɥɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ, ɫɜɟɪɧɭɬɶ ɢɥɢ ɡɚɤɪɵɬɶ ɟɝɨ.  

 

Ɋɢɫ.5.30. ɉɚɧɟɥɶ ɨɤɧɚ. 

 Ɂɚɤɥɚɞɤɚ «Ʌɨɤɚɥɶɧɵɟ ɪɟɫɭɪɫɵ».  

Ɂɞɟɫɶ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɭɞɚɥɟɧɧɨɝɨ ɢ ɥɨɤɚɥɶɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɨɜ. ȼɟɪɨɹɬɧɨ, ɧɟ ɞɥɹ ɜɫɟɯ ɩɪɢɥɨɠɟɧɢɣ ɛɭɞɟɬ ɜɚɠɧɚ ɩɟɪɟɞɚɱɚ ɡɜɭɤɚ. ȿɫɥɢ 
ɷɬɨ ɬɚɤ, ɦɨɠɧɨ ɟɟ ɨɬɤɥɸɱɢɬɶ ɞɥɹ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ.  

ɇɚ ɷɬɨɣ ɠɟ ɡɚɤɥɚɞɤɟ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɨɜɟɞɟɧɢɟ ɩɪɢ ɧɚɠɚɬɢɢ ɫɨɱɟɬɚɧɢɣ «ɝɨɪɹɱɢɯ 
ɤɥɚɜɢɲ». Ɉɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɪɚɡɞɟɥɨɜ ɧɚɫɬɪɨɟɤ – «ɍɫɬɪɨɣɫɬɜɚ». ɍɫɬɚɧɨɜɤɨɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɮɥɚɠɤɚ ɡɚɞɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɤɨɦɩɶɸɬɟɪɚ, ɢɧɢɰɢɢɪɭɸɳɟɝɨ 
ɩɨɞɤɥɸɱɟɧɢɟ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɞɤɥɸɱɟɧɵ ɤ ɭɞɚɥɟɧɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ. ɇɚɩɪɢɦɟɪ, ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ ɪɟɠɢɦɚ «Ⱦɢɫɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ» ɩɪɢ ɜɯɨɞɟ ɧɚ ɭɞɚɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ 
ɥɨɤɚɥɶɧɵɟ ɞɢɫɤɢ ɛɭɞɭɬ ɩɨɞɤɥɸɱɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɫɟɬɟɜɵɯ.  

ȼɚɦ ɞɚɠɟ ɧɟ ɩɪɢɞɟɬɫɹ ɧɚɫɬɪɚɢɜɚɬɶ ɪɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɞɢɫɤɚɦ. ɋɢɫɬɟɦɚ ɩɟɪɟɞ 
ɩɨɞɤɥɸɱɟɧɢɟɦ ɜ ɬɚɤɨɦ ɪɟɠɢɦɟ ɜɵɞɚɫɬ ɫɨɨɛɳɟɧɢɟ ɨ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɬɚɤɨɦ ɜɢɞɟ ɩɨɞɤɥɸɱɟɧɢɹ. ȼɵ ɦɨɠɟɬɟ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɩɨɞɤɥɸɱɟɧɢɹ ɢɥɢ ɩɪɨɞɨɥɠɢɬɶ 
ɟɝɨ ɭɫɬɚɧɨɜɥɟɧɢɟ. Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɜɵ ɦɨɠɟɬɟ ɩɨɞɤɥɸɱɢɬɶ ɥɨɤɚɥɶɧɵɟ ɩɪɢɧɬɟɪɵ 
(ɧɚɩɪɢɦɟɪ, ɜɚɦ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɪɚɫɩɟɱɚɬɚɬɶ ɱɬɨ-ɧɢɛɭɞɶ ɫ ɭɞɚɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ) 
ɢ ɩɨɪɬɵ.  

 Ɂɚɤɥɚɞɤɚ «ɉɪɨɝɪɚɦɦɵ» ɩɨɡɜɨɥɢɬ ɡɚɩɭɫɤɚɬɶ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɩɪɢ ɜɯɨɞɟ 
ɧɚ ɭɞɚɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ ɢ ɡɚɞɚɜɚɬɶ ɪɚɛɨɱɢɣ ɤɚɬɚɥɨɝ.  

 Ɂɚɤɥɚɞɤɚ «Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ» ɰɟɥɢɤɨɦ ɨɬɜɟɱɚɟɬ ɡɚ ɩɚɪɚɦɟɬɪɵ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɫɟɚɧɫɚ 
ɫɜɹɡɢ.  

ȼɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɢɡ ɫɩɢɫɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɩɨɫɨɛ ɫɨɟɞɢɧɟɧɢɹ, ɧɚɢɛɨɥɟɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɮɚɤɬɢɱɟɫɤɨɦɭ ɜɢɞɭ ɩɨɞɤɥɸɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɛɭɞɭɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɜɵɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ «ɩɨɥɟɡɧɵɯ» ɞɚɧɧɵɯ – ɬɚɤɢɯ, 
ɧɚɩɪɢɦɟɪ, ɤɚɤ ɨɬɨɛɪɚɠɟɧɢɟ ɜɢɡɭɚɥɶɧɵɯ ɷɮɮɟɤɬɨɜ ɢ ɬɟɦ, ɪɢɫɭɧɤɚ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɢ ɬ. 
ɩ. ȼɵ ɬɚɤɠɟ ɦɨɠɟɬɟ ɜɪɭɱɧɭɸ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ.  

Remote Desktop-ɫɟɪɜɟɪ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɭɞɚɥɟɧɧɵɯ 
ɩɨɞɤɥɸɱɟɧɢɣ. Ⱦɥɹ ɜɯɨɞɚ ɧɚ ɤɨɦɩɶɸɬɟɪ, ɧɚ ɤɨɬɨɪɨɦ ɭɠɟ ɡɚɩɭɳɟɧɚ ɫɟɫɫɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɜɯɨɞ ɥɢɛɨ ɩɨɞ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɱɟɣ ɫɟɚɧɫ ɭɠɟ 
ɡɚɩɭɳɟɧ, ɥɢɛɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɱɟɬɧɭɸ ɡɚɩɢɫɶ, ɜɯɨɞɹɳɭɸ ɜ ɝɪɭɩɩɭ Administrators ɧɚ 
ɭɞɚɥɟɧɧɨɦ ɯɨɫɬɟ. ȼɚɠɧɨ ɩɪɢ ɷɬɨɦ ɩɨɦɧɢɬɶ, ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɧɚɯɨɞɹɳɢɣɫɹ ɩɟɪɟɞ 
ɤɨɦɩɶɸɬɟɪɨɦ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ, ɧɟ ɫɦɨɠɟɬ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɪɚɛɨɬɚɬɶ ɧɚ 
ɧɟɦ. ȿɫɥɢ ɠɟ ɨɧ ɜɨɣɞɟɬ ɜ ɫɢɫɬɟɦɭ, ɫɨɟɞɢɧɟɧɢɟ ɛɭɞɟɬ ɪɚɡɨɪɜɚɧɨ, ɚ ɭɞɚɥɟɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɩɨɥɭɱɢɬ ɬɚɤɨɟ ɫɨɨɛɳɟɧɢɟ:  



 

Ɋɢɫ.5.31. Ɉɬɤɥɸɱɟɧɢɟ ɫɟɚɧɫɚ. 
Ɂɚɦɟɱɚɧɢɟ:  
Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ Windows XP 
Professional, ɧɨ ɢ ɛɨɥɟɟ ɪɚɧɧɢɟ ɜɟɪɫɢɢ Windows. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ ɫ ɫɚɣɬɚ 
Microsoft ɤɥɢɟɧɬ 
msrdpcli.exe(http://www.microsoft.com/windowsxp/downloads/tools/rdclientdl.mspx) ɢɥɢ 
ɫɤɨɩɢɪɨɜɚɬɶ ɢɡ ɩɚɩɤɢ \Support\Tools ɤɨɦɩɚɤɬ-ɞɢɫɤɚ Windows XP.  

ɩ1.3. ɂɧɬɟɪɧɟɬ-ɩɨɞɤɥɸɱɟɧɢɟ 

Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɱɟɪɟɡ ɫɟɬɶ ɂɧɬɟɪɧɟɬ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɫɟɪɜɟɪɟ 
ɤɨɦɩɨɧɟɧɬ Remote Desktop Web Connection (ɂɧɬɟɪɧɟɬ-ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ 
ɫɬɨɥɭ). ɗɬɨɬ ɤɨɦɩɨɧɟɧɬ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ IIS (ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɥɭɠɛɵ ɢɧɬɟɪɧɟɬɚ). ȿɫɥɢ ɧɚ 
ɤɨɦɩɶɸɬɟɪɟ ɭɫɬɚɧɨɜɥɟɧɚ ɷɬɚ ɫɥɭɠɛɚ, ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɛɪɚɭɡɟɪ Internet Explorer ɜɟɪɫɢɢ 4.0 ɢɥɢ ɜɵɲɟ.  

ɉɪɨɜɟɪɶɬɟ, ɭɫɬɚɧɨɜɥɟɧ ɥɢ ɜ ɫɢɫɬɟɦɟ ɷɬɨɬ ɢɧɫɬɪɭɦɟɧɬ. Ⱦɥɹ ɷɬɨɝɨ ɨɬɤɪɨɣɬɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ 
«ɍɫɬɚɧɨɜɤɚ ɢ ɭɞɚɥɟɧɢɟ ɩɪɨɝɪɚɦɦ» (ɉɭɫɤ – ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ). ȼ ɥɟɜɨɣ ɨɛɥɚɫɬɢ ɨɤɧɚ 
ɜɵɛɟɪɢɬɟ ɪɚɡɞɟɥ «ɍɫɬɚɧɨɜɤɚ ɢ ɤɨɦɩɨɧɟɧɬɨɜ Windows. ȼɵɛɢɪɚɟɦ Internet Information Services 
(IIS), ɧɚɠɢɦɚɟɦ ɤɧɨɩɤɭ «ɋɨɫɬɚɜ…». Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɦ «ɋɥɭɠɛɚ WWW», ɫɧɨɜɚ ɧɚɠɢɦɚɟɦ 
«ɋɨɫɬɚɜ…».  

 

Ɋɢɫ.5.32. ɍɫɬɚɧɨɜɤɚ ɜɟɛ-ɫɥɭɠɛ. 

ɍɫɬɚɧɨɜɢɬɟ ɮɥɚɠɨɤ ɧɚɩɪɨɬɢɜ ɫɬɪɨɤɢ «ɂɧɬɟɪɧɟɬ-ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ 
ɫɬɨɥɭ». Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɛɭɞɟɬ ɨɬɦɟɱɟɧɚ ɢ «ɋɥɭɠɛɚ WWW», ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɭɫɬɚɧɨɜɤɢ. ɇɚɠɢɦɚɟɦ «ɈɄ», ɡɚɤɪɵɜɚɹ ɨɤɧɚ. ȼ ɨɤɧɟ ɦɚɫɬɟɪɚ 
ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɨɧɟɧɬɨɜ Windows ɧɚɠɦɢɬɟ «Ⱦɚɥɟɟ». ȼɚɦ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɭɫɬɚɧɨɜɨɱɧɵɣ 
ɤɨɦɩɚɤɬ-ɞɢɫɤ Windows XP. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɧɚɠɦɢɬɟ «Ƚɨɬɨɜɨ». Ɂɚɤɪɵɜɚɟɦ ɨɤɧɨ 
ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦ. Ɍɟɩɟɪɶ ɧɚɫɬɪɨɢɦ ɞɨɫɬɭɩ ɤ ɤɨɦɩɶɸɬɟɪɭ. ɋɞɟɥɚɣɬɟ ɩɪɚɜɵɣ ɳɟɥɱɨɤ 
ɦɵɲɶɸ ɧɚ ɡɧɚɱɤɟ «Ɇɨɣ ɤɨɦɩɶɸɬɟɪ» ɢ ɜɵɛɟɪɢɬɟ ɫɬɪɨɤɭ «ɍɩɪɚɜɥɟɧɢɟ». Ɉɬɤɪɨɟɬɫɹ ɤɨɧɫɨɥɶ 
ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɦ. ɇɚɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɜɨɣɫɬɜɚ ɩɚɩɤɢ tsweb, ɤɭɞɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɭɠɛɵ IIS.  



 

Ɋɢɫ.5.33. Ʉɚɬɚɥɨɝ ɜɟɛ-ɭɡɥɚ. 

ɋɞɟɥɚɣɬɟ ɩɪɚɜɵɣ ɳɟɥɱɨɤ ɦɵɲɶɸ ɧɚ ɫɬɪɨɤɟ tsweb. ȼɵɛɟɪɢɬɟ «ɋɜɨɣɫɬɜɚ» ɢ ɩɟɪɟɣɞɢɬɟ ɧɚ 
ɡɚɤɥɚɞɤɭ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɤɚɬɚɥɨɝɚ». ȼ ɪɚɡɞɟɥɟ «Ⱥɧɨɧɢɦɧɵɣ ɞɨɫɬɭɩ ɢ ɩɪɨɜɟɪɤɚ ɩɨɞɥɢɧɧɨɫɬɢ» 
ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «ɂɡɦɟɧɢɬɶ».  

 

Ɋɢɫ.5.34. Ɋɚɡɪɟɲɟɧɢɹ ɞɨɫɬɭɩɚ. 

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧ ɮɥɚɠɨɤ «Ⱥɧɨɧɢɦɧɵɣ ɞɨɫɬɭɩ».  

ɉɪɢ ɭɫɬɚɧɨɜɤɟ IIS ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɫɬ ɩɨɥɶɡɨɜɚɬɟɥɹ IUSR – ɝɨɫɬɟɜɭɸ ɡɚɩɢɫɶ ɞɥɹ 
ɨɛɪɚɛɨɬɤɢ ɡɚɩɪɨɫɨɜ ɨɬ ɚɧɨɧɢɦɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ web. ɗɬɨ ɭɱɟɬɧɚɹ ɡɚɩɢɫɶ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ 
ɩɪɢɜɢɥɟɝɢɣ. ɉɨɫɤɨɥɶɤɭ ɷɬɚ ɡɚɩɢɫɶ ɨɛɪɚɛɚɬɵɜɚɟɬ ɚɧɨɧɢɦɧɵɟ ɡɚɩɪɨɫɵ ɤ ɜɟɛ-ɪɟɫɭɪɫɚɦ, ɩɪɚɜɚ 
ɞɨɫɬɭɩɚ ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɪɚɡɪɟɲɟɧɢɹɦɢ NTFS. ȿɫɥɢ ɜ ɫɢɫɬɟɦɟ ɪɚɛɨɬɚɟɬ ɮɚɣɪɜɨɥɥ ɢ/ɢɥɢ 
ɩɪɢɦɟɧɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɚɞɪɟɫɚɰɢɢ NAT, ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɟɲɢɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɩɨ 80-ɦɭ ɩɨɪɬɭ ɢ ɧɚɫɬɪɨɢɬɶ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɟ ɜɯɨɞɹɳɢɯ 
ɩɨɞɤɥɸɱɟɧɢɣ ɫ ɷɬɨɝɨ ɩɨɪɬɚ ɧɚ ɤɨɦɩɶɸɬɟɪ.  

ɂɬɚɤ, ɞɥɹ ɂɧɬɟɪɧɟɬ-ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɫɬɨɥɭ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɥɸɛɨɣ 
ɤɨɦɩɶɸɬɟɪ, ɢɦɟɸɳɢɣ ɞɨɫɬɭɩ ɜ ɂɧɬɟɪɧɟɬ ɫ ɛɪɚɭɡɟɪɨɦ Internet Explorer ɜɟɪɫɢɢ 4.0 ɢɥɢ ɜɵɲɟ. 
Ɉɬɤɪɵɜɚɟɦ IE, ɜɜɨɞɢɦ ɜ ɫɬɪɨɤɭ ɚɞɪɟɫɚ URL Remote Desktop-ɫɟɪɜɟɪɚ. ȿɫɥɢ ɤɨɦɩɶɸɬɟɪ ɧɟ 
ɢɦɟɟɬ DNS-ɢɦɟɧɢ, ɦɨɠɧɨ ɜɜɟɫɬɢ ɟɝɨ «ɛɟɥɵɣ» IP-ɚɞɪɟɫ (ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɤɨɦɩɶɸɬɟɪ ɧɚɯɨɞɢɬɫɹ 
ɡɚ NAT, ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ IP-ɚɞɪɟɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ). ɋɬɪɨɤɚ ɚɞɪɟɫɚ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ 
ɩɭɬɶ ɤ ɩɚɩɤɟ ɫɬɪɚɧɢɰɵ ɞɨɫɬɭɩɚ. ȿɫɥɢ ɜɵ ɧɢɱɟɝɨ ɧɟ ɦɟɧɹɥɢ ɜ ɧɚɫɬɪɨɣɤɚɯ, URL ɞɨɥɠɟɧ 
ɜɵɝɥɹɞɟɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ:  

http://computername/tsweb 

ɝɞɟ computername – DNS-ɢɦɹ ɢɥɢ IP-ɚɞɪɟɫ ɤɨɦɩɶɸɬɟɪɚ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɨɞɤɥɸɱɟɧɢɟ. ȼ ɩɚɩɤɟ tsweb (ɥɨɤɚɥɶɧɨ ɨɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɡɞɟɫɶ - C:\WINDOWS\Web\TSWeb) 
ɧɚɯɨɞɢɬɫɹ ɚɪɯɢɜ msrdp.cab, ɜ ɤɨɬɨɪɵɣ ɭɩɚɤɨɜɚɧ ɨɞɧɨɢɦɟɧɧɵɣ ɷɥɟɦɟɧɬ ɭɩɪɚɜɥɟɧɢɹ, 
ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɫɜɹɡɢ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ ɱɟɪɟɡ web-ɫɟɬɶ. ɉɪɢ ɩɟɪɜɨɦ 



ɫɨɟɞɢɧɟɧɢɢ ɛɪɚɭɡɟɪ ɩɨɩɵɬɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɷɬɨɬ ɷɥɟɦɟɧɬ ɤɚɤ ɧɚɞɫɬɪɨɣɤɭ IE. ɉɨɥɶɡɨɜɚɬɟɥɶ 
ɩɪɢ ɷɬɨɦ ɩɨɥɭɱɢɬ ɡɚɩɪɨɫ ɧɚ ɭɫɬɚɧɨɜɤɭ ɷɥɟɦɟɧɬɚ ActiveX. ɉɨɞɬɜɟɪɠɞɚɟɦ ɭɫɬɚɧɨɜɤɭ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ, ɟɫɥɢ ɜɫɟ ɪɚɛɨɬɚɟɬ ɜɟɪɧɨ, ɦɵ ɞɨɥɠɧɵ ɭɜɢɞɟɬɶ ɜ ɛɪɚɭɡɟɪɟ ɜɟɛ-ɫɬɪɚɧɢɰɭ ɬɚɤɨɝɨ 
ɜɢɞɚ:  

 

Ɋɢɫ.5.35. ɂɧɬɟɪɧɟɬ-ɩɨɞɤɥɸɱɟɧɢɟ. 

ȼɵɛɟɪɢɬɟ ɪɚɡɦɟɪ ɨɤɧɚ, ɜ ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɜɨɞɢɬɫɹ ɭɞɚɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɫɬɨɥ. Ɇɨɠɧɨ ɭɤɚɡɚɬɶ 
ɫɟɪɜɟɪ ɢ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɮɥɚɠɤɚ, ɜɜɟɫɬɢ ɭɱɟɬɧɵɟ ɞɚɧɧɵɟ. Ɉɫɬɚɥɨɫɶ ɥɢɲɶ ɧɚɠɚɬɶ ɤɧɨɩɤɭ 
«ɉɨɞɤɥɸɱɢɬɶ» (ɟɫɥɢ ɤɧɨɩɤɚ ɧɟ «ɧɚɠɢɦɚɟɬɫɹ», ɫɤɨɪɟɟ ɜɫɟɝɨ, ɥɢɛɨ ɧɟ ɭɫɬɚɧɨɜɥɟɧ ActiveX-
ɷɥɟɦɟɧɬ, ɥɢɛɨ ɜ ɛɪɚɭɡɟɪɟ ɡɚɩɪɟɳɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɫɰɟɧɚɪɢɟɜ). Ⱦɚɥɟɟ ɩɨɫɥɟɞɭɟɬ ɩɪɢɜɵɱɧɵɣ 
ɜɯɨɞ ɜ ɫɢɫɬɟɦɭ, ɧɢɱɟɦ ɧɟ ɨɬɥɢɱɚɸɳɢɣɫɹ ɨɬ ɥɨɤɚɥɶɧɨɝɨ. ȿɫɥɢ ɪɚɡɦɟɪ ɨɤɧɚ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɧɟ 
ɩɨɥɧɨɷɤɪɚɧɧɵɦ, ɬɨ ɜɵ ɫɦɨɠɟɬɟ ɜ ɬɟɱɟɧɢɢ ɫɟɫɫɢɢ ɢɡɦɟɧɹɬɶ ɟɝɨ ɪɚɡɦɟɪɵ, ɤɚɤ ɭ ɥɸɛɨɝɨ 
Windows-ɩɪɢɥɨɠɟɧɢɹ.  

 

Ɋɢɫ.5.36. ȼɢɞ ɪɚɛɨɬɵ ɂɧɬɟɪɧɟɬ-ɩɨɞɤɥɸɱɟɧɢɹ. 

ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɜɨ ɜɪɟɦɹ ɂɧɬɟɪɧɟɬ-ɫɟɫɫɢɢ ɩɨɞɤɥɸɱɢɬɶ ɥɨɤɚɥɶɧɵɟ ɞɢɫɤɢ ɜ ɤɚɱɟɫɬɜɟ 
ɫɟɬɟɜɵɯ, ɩɪɢɞɟɬɫɹ «ɩɨɞɩɪɚɜɢɬɶ» ɫɨɞɟɪɠɚɧɢɟ ɜɟɛ-ɫɬɪɚɧɢɰɵ, ɤ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ RDP-
ɩɨɞɤɥɸɱɟɧɢɟ. ɉɨ ɭɦɨɥɱɚɧɢɸ, ɷɬɚ ɫɬɪɚɧɢɰɚ ɪɚɫɩɨɥɨɠɟɧɚ ɡɞɟɫɶ - 
C:\WINDOWS\Web\TSWeb\default.htm. Ɉɬɤɪɨɣɬɟ ɟɟ ɜ ɥɸɛɨɦ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ. ɇɚɣɞɢɬɟ 
ɫɬɪɨɤɭ ɫ ɬɟɤɫɬɨɦ  

MsRdpClient.AdvancedSettings2.RedirectDrives = FALSE 

ɢ ɢɡɦɟɧɢɬɟ FALSE ɧɚ TRUE. Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ RedirectPrinters, 
RedirectPorts ɢ RedirectSmartCards, ɨɬɜɟɱɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɡɚ ɩɪɢɧɬɟɪɵ, ɩɨɪɬɵ ɢ ɫɦɚɪɬ-
ɤɚɪɬɵ.  



ȼ ɨɛɨɢɯ ɜɚɪɢɚɧɬɚɯ ɩɨɞɤɥɸɱɟɧɢɹ – LAN ɢ ɜɟɛ, ɜɵ ɦɨɠɟɬɟ, ɩɨɦɢɦɨ ɫɨɜɦɟɫɬɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɚɣɥɨɜ, ɨɛɦɟɧɢɜɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɫɬɚɧɞɚɪɬɧɵɦɢ ɨɩɟɪɚɰɢɹɦɢ ɱɟɪɟɡ ɛɭɮɟɪ 
ɨɛɦɟɧɚ (Ʉɨɩɢɪɨɜɚɬɶ/ȼɫɬɚɜɢɬɶ). Ⱦɥɹ ɨɤɨɧɱɚɧɢɹ ɬɟɪɦɢɧɚɥɶɧɨɣ ɫɟɫɫɢɢ ɞɨɫɬɚɬɨɱɧɨ ɡɚɤɪɵɬɶ 
ɨɤɧɨ ɜɟɛ-ɛɪɚɭɡɟɪɚ.  

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɫɪɟɞɫɬɜɚ Ɉɋ Windows XP ɩɨɡɜɨɥɹɸɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɭɫɬɚɧɨɜɤɟ ɫɬɨɪɨɧɧɟɝɨ ɉɈ.  

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №5. 

«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɚ ftp ɩɪɢ ɪɚɛɨɬɟ ɜ ɂɧɬɟɪɧɟɬ» 

ɐɟɥɶ ɪɚɛɨɬɵ 

Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɞɨɫɬɭɩɨɦ ɤ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɟɬɢ Internet ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɬɨɤɨɥɚ ftp . 

ɉɨɥɭɱɢɬɶ ɧɚɜɵɤɢ ɩɪɨɜɟɪɤɢ ɫɨɟɞɢɧɟɧɢɣ ɜ ɫɟɬɢ Internet. 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ 

1.  Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ  ftp ɮɨɪɦɚɬɨɦ ɤɨɦɚɧɞ ping, tracert. 

2.  ɂɡɭɱɢɬɶ ɨɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ ɬɟɤɫɬɨɜɨɝɨ ftp-ɤɥɢɟɧɬ. 

3.  ɇɚɭɱɢɬɶɫɹ ɪɚɛɨɬɚɬɶ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ftp-ɤɥɢɟɧɬɨɦ FlashFXP. 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ 

1. Ɉɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɜɚɲɟɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɫ ɞɪɭɝɢɦ ɤɨɦɩɶɸɬɟɪɨɦ ɜ ɥɨɤɚɥɶɧɨɣ ɢɥɢ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɢ, 
ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ ping. ɉɪɨɜɟɪɢɬɶ ɫɨɟɞɢɧɟɧɢɟ ɫ : 

• 10.0.232.223 – ftp ɫɟɪɜɟɪ ɤɚɮɟɞɪɵ ɂɋɌ ɢ ɉɈ 

• server04 – ɥɨɤɚɥɶɧɵɣ ɮɚɣɥɨɜɵɣ ɫɟɪɜɟɪ. 

2. ɍɫɬɚɧɨɜɢɬɶ ftp ɫɨɟɞɢɧɟɧɢɟ ɫ ɨɞɧɢɦ ɢɡ ftp-ɫɟɪɜɟɪɨɜ, ɢɫɩɨɥɶɡɭɹ ɬɟɤɫɬɨɜɵɣ ftp-ɤɥɢɟɧɬ 
ftp.exe: 

• 10.0.232.223 

3. ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɵ cd ɢ Is ɧɚɣɬɢ ɥɸɛɨɣ ɧɟ ɨɱɟɧɶ ɛɨɥɶɲɨɣ ɮɚɣɥ. 

4. ɋɤɨɩɢɪɨɜɚɬɶ ɮɚɣɥ ɫ ftp-ɫɟɪɜɟɪɚ ɜ ɥɨɤɚɥɶɧɭɸ ɩɚɩɤɭ. 

5. ɋɤɨɩɢɪɨɜɚɬɶ ɥɸɛɨɣ ɮɚɣɥ ɢɡ ɥɨɤɚɥɶɧɨɣ ɩɚɩɤɢ ɧɚ ftp-ɫɟɪɜɟɪ. 

6. ɍɛɟɞɢɬɶɫɹ, ɱɬɨ ɮɚɣɥɵ ɭɫɩɟɲɧɨ ɫɤɨɩɢɪɨɜɚɧɵ. 

7. ɉɪɟɤɪɚɬɢɬɶ ɫɟɚɧɫ ɫɜɹɡɢ ɫ ɫɟɪɜɟɪɨɦ ɢ ɜɵɣɬɢ ɢɡ ftp ɫɢɫɬɟɦɵ. 

8. ɂɫɩɨɥɶɡɭɹ ɝɪɚɮɢɱɟɫɤɢɣ ftp-ɤɥɢɟɧɬ FlashFXP ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɫɟɪɜɟɪɭ. 

9. ɉɪɨɫɥɟɞɢɬɶ ɩɭɬɶ ɫɥɟɞɨɜɚɧɢɹ IP-ɩɚɤɟɬɚ ɨɬ ɤɨɦɩɶɸɬɟɪɚ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ 
ɭɞɚɥɟɧɧɨɦɭ ɫɟɪɜɟɪɭ ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ tracert.exe. Ɂɚɩɢɫɚɬɶ ɜɟɫɶ ɩɭɬɶ ɜ ɨɬɱɟɬ. 

http://pandia.ru/text/categ/wiki/001/92.php
http://pandia.ru/text/categ/wiki/001/202.php


10. Ɉɮɨɪɦɢɬɶ ɨɬɱɟɬ, (ɢɫɩɨɥɶɡɭɹ Word ɢɥɢ ɞɚɠɟ Notepad ) 

ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: 

1.  ɐɟɥɶ ɪɚɛɨɬɵ 

2.  Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ ɫɨɟɞɢɧɟɧɢɣ ɫ ɫɟɪɜɟɪɚɦɢ. 

3.  Ⱥɞɪɟɫ ɭɞɚɥɟɧɧɨɝɨ ɫɟɪɜɟɪɚ, ɩɭɬɶ ɤ ɮɚɣɥɭ, ɢɦɹ ɮɚɣɥɚ, 
ɫɤɨɩɢɪɨɜɚɧɧɨɝɨ ɧɚ ɥɨɤɚɥɶɧɵɣ ɫɟɪɜɟɪ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ftp-ɤɥɢɟɧɬɚ, 
ɜɪɟɦɹ ɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɮɚɣɥɚ. 

4.  ȼɟɫɶ ɩɭɬɶ ɫɥɟɞɨɜɚɧɢɹ IP-ɩɚɤɟɬɚ ɞɨ ɭɞɚɥɟɧɧɨɝɨ ɫɟɪɜɟɪɚ. 

5.  ȼɵɜɨɞɵ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ 

1. Ⱦɥɹ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɜ ɫɪɟɞɟ Windows NT/9x ɜɵɩɨɥɧɢɬɟ 
ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

•  ɧɚɠɦɢɬɟ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɤɧɨɩɤɟ ɉɭɫɤ. 

•  ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ «ȼɵɩɨɥɧɢɬɶ» ɢ ɧɚɠɦɢɬɟ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ 

•  ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜ ɩɨɥɟ «Ɉɬɤɪɵɬɶ» ɜɜɟɞɢɬɟ ɢɦɹ ɜɵɩɨɥɧɹɟɦɨɣ 
ɩɪɨɝɪɚɦɦɵ (ɦɨɠɧɨ ɬɚɤɠɟ ɭɤɚɡɚɬɶ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ ɫ ɩɨɦɨɳɶɸ 
ɤɧɨɩɤɢ «Ɉɛɡɨɪ»). 

•  ɇɚɠɚɜ «Enter» ɡɚɩɭɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ ɧɚ ɢɫɩɨɥɧɟɧɢɟ. 

2. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɧɚɥɢɱɢɹ ɢ ɤɚɱɟɫɬɜɚ ɫɟɬɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɭɞɚɥɟɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɚɧɞɚ Ping. 

ɗɬɚ ɭɬɢɥɢɬɚ (ɤɨɦɚɧɞɚ) ɨɬɫɵɥɚɟɬ ɡɚɩɪɨɫ (ɧɟɫɤɨɥɶɤɨ ɛɚɣɬ) ɧɚ ɬɪɟɛɭɟɦɵɣ ɤɨɦɩɶɸɬɟɪ ɢ ɨɠɢɞɚɟɬ 
ɨɬɜɟɬɚ, ɨɩɪɟɞɟɥɹɹ ɩɪɢ ɷɬɨɦ ɜɪɟɦɹ ɫɥɟɞɨɜɚɧɢɹ ɡɚɩɪɨɫɚ ɢ ɨɬɜɟɬɚ. 

Ɏɨɪɦɚɬ ɷɬɨɣ ɤɨɦɚɧɞɵ ɫɥɟɞɭɸɳɢɣ: 

ping [-t] [-a] [-n count] [-1 size] [-f] [-w timeout] ɫɩɢɫɨɤ ɚɞɪɟɫɨɜ 

ɉɚɪɚɦɟɬɪɵ: 

-t Ɉɬɩɪɚɜɤɚ ɩɚɤɟɬɨɜ ɧɚ ɭɤɚɡɚɧɧɵɣ ɭɡɟɥ ɞɨ ɤɨɦɚɧɞɵ 

ɩɪɟɪɵɜɚɧɢɹ 

-ɚ Ɉɩɪɟɞɟɥɟɧɢɟ ɚɞɪɟɫɨɜ ɩɨ ɢɦɟɧɚɦ ɭɡɥɨɜ. 

-n count Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɪɨɫɨɜ 

-1 size Ɋɚɡɦɟɪ ɩɨɫɵɥɚɟɦɨɝɨ ɩɚɤɟɬɚ 



-f ɍɫɬɚɧɨɜɤɚ ɮɥɚɝɚ, ɡɚɩɪɟɳɚɸɳɟɝɨ ɮɪɚɝɦɟɧɬɚɰɢɸ ɩɚɤɟɬɚ. 

-w timeout ȼɪɟɦɹ ɬɚɣɦɚɭɬɚ ɜ ɦɢɥɥɢɫɟɤɭɧɞɚɯ. 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɤɪɚɧɟ ɛɭɞɟɬ ɩɨɤɚɡɵɜɚɬɶɫɹ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɫɜɹɡɢ ɫ ɡɚɞɚɧɧɵɦ 
ɤɨɦɩɶɸɬɟɪɨɦ, ɟɫɥɢ ɫɜɹɡɶ ɨɬɫɭɬɫɬɜɭɟɬ ɢ/ɢɥɢ ɩɪɟɜɵɲɟɧɨ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɬɚɣɦɚɭɬɚ, ɬɨ ɜ ɨɤɧɟ 
ɛɭɞɟɬ ɜɨɡɧɢɤɚɬɶ ɫɨɨɛɳɟɧɢɟ «Request timeout» ɢɥɢ «Destination host unreachable». 

3.  Ⱦɥɹ ɡɚɩɭɫɤɚ ɬɟɤɫɬɨɜɨɝɨ ftp-ɤɥɢɟɧɬɚ ɜ ɨɤɧɟ ɡɚɩɭɫɤɚ ɜɜɟɞɢɬɟ 
«ftp. exe» ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Enter. ɉɨɹɜɥɹɟɬɫɹ ɩɨɞɫɤɚɡɤɚ: «ftp>». Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɩɨɞɫɤɚɡɤɢ ɩɨ ɤɨɦɚɧɞɚɦ ɜɜɟɞɢɬɟ «help» ɢɥɢ «?». ɉɨɞɪɨɛɧɨ 
ɧɚɡɧɚɱɟɧɢɟ ɤɨɦɚɧɞ ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ «ɉɪɨɬɨɤɨɥ ftp» ɞɚɧɧɨɝɨ 
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ. 

=ɉɪɨɬɨɤɨɥ FTP 

ȼ ɨɬɥɢɱɢɟ ɨɬ Telnet, ɩɪɨɬɨɤɨɥ FTP (File Transfer Protocol) ɩɪɟɞɧɚɡɧɚɱɟɧ ɧɟ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 
ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ ɦɟɠɞɭ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɫɟɬɢ 
ɤɨɦɩɶɸɬɟɪɚɦɢ. Ɍɚɤ ɠɟ ɤɚɤ ɢ Telnet, ɫɟɪɜɢɫ FTP ɨɫɧɨɜɚɧ ɧɚ ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯ 
ɩɪɨɝɪɚɦɦ — ɩɪɨɝɪɚɦɦɵ-ɫɟɪɜɟɪɚ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨ ɜ ɮɨɧɨɜɨɦ ɪɟɠɢɦɟ ɧɚ 
ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɢ ɩɪɨɝɪɚɦɦɵ-ɤɥɢɟɧɬɚ, ɤɨɬɨɪɭɸ ɜɵ ɞɨɥɠɧɵ ɡɚɩɭɫɬɢɬɶ ɧɚ ɫɜɨɟɦ 
ɤɨɦɩɶɸɬɟɪɟ, ɱɬɨɛɵ ɧɚɱɚɬɶ ɫɟɚɧɫ ɪɚɛɨɬɵ ɩɨ ɩɪɨɬɨɤɨɥɭ FTP. ɉɪɨɝɪɚɦɦɚ ɫɟɪɜɟɪ ɡɚɧɢɦɚɟɬɫɹ 
ɨɛɪɚɛɨɬɤɨɣ ɜɫɟɯ ɡɚɩɪɨɫɨɜ, ɩɪɢɯɨɞɹɳɢɯ ɤ ɧɟɣ ɨɬ ɩɪɨɝɪɚɦɦɵ-ɤɥɢɟɧɬɚ, ɩɨɷɬɨɦɭ ɟɫɥɢ 
ɩɪɨɝɪɚɦɦɚ-ɫɟɪɜɟɪ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɚɤɢɯ-ɥɢɛɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɪɨɞɟ ɞɨɤɚɱɤɢ ɢ ɬ. ɞ., ɬɨ ɤɚɤɢɦ 
ɛɵ ɧɚɜɨɪɨɱɟɧɧɵɦ ɤɥɢɟɧɬɨɦ ɜɵ ɧɢ ɩɨɥɶɡɨɜɚɥɢɫɶ ɜɫɟ ɪɚɜɧɨ ɞɚɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɬɚɤ ɢ 
ɨɫɬɚɧɭɬɫɹ ɧɟɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɜɚɫ. ɉɪɨɬɨɤɨɥ FTP ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ ɮɚɣɥɵ ɤɚɤ ɜ 
ɬɟɤɫɬɨɜɨɦ, ɬɚɤ ɢ ɜ ɞɜɨɢɱɧɨɦ ɮɨɪɦɚɬɟ ɦɟɠɞɭ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɥɢɱɧɵɦɢ ɩɥɚɬɮɨɪɦɚɦɢ. 

Ⱥɧɨɧɢɦɧɵɣ FTP 

Ɉɛɵɱɧɨ ɞɥɹ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ ɦɟɠɞɭ ɤɨɦɩɶɸɬɟɪɚɦɢ ɜɵ ɞɨɥɠɧɵ ɜɨɣɬɢ ɜ ɫɢɫɬɟɦɭ ɱɟɪɟɡ login ɢ 
ɢɦɟɬɶ ɜ ɧɢɯ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɚɜɚ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ, ɚ ɬɚɤɠɟ ɤ FTP ɩɪɨɝɪɚɦɦɟ, ɡɚɩɭɫɤɚɟɦɨɣ ɧɚ 
ɨɛɨɢɯ ɤɨɦɩɶɸɬɟɪɚɯ. ɇɨ ɦɧɨɝɢɟ ɫɢɫɬɟɦɵ ɩɪɟɞɥɚɝɚɸɬ ɚɧɨɧɢɦɧɵɟ FTP ɫɟɪɜɟɪɵ, ɬɨ ɟɫɬɶ 
ɫɟɪɜɟɪɵ ɫ ɩɪɚɤɬɢɱɟɫɤɢ ɫɜɨɛɨɞɧɵɦ ɞɨɫɬɭɩɨɦ. Ɋɚɛɨɬɚɹ ɫ ɫɟɪɜɟɪɚɦɢ ɬɚɤɨɝɨ ɬɢɩɚ, ɜɚɦ ɧɟ ɧɭɠɧɨ 
ɢɦɟɬɶ ɫɩɟɰɢɚɥɶɧɨɝɨ ɢɦɟɧɢ ɢ ɩɚɪɨɥɹ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ. ɇɚ 
ɚɧɨɧɢɦɧɨɦ ɫɟɪɜɟɪɟ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ ɜ ɤɚɱɟɫɬɜɟ ɫɜɨɟɝɨ ɢɦɟɧɢ "anonymous", ɚ ɜ ɤɚɱɟɫɬɜɟ 
ɩɚɪɨɥɹ - ɫɜɨɣ e-mail ɚɞɪɟɫ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɭɹ ɚɧɨɧɢɦɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, 
ɜɵ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɧɟ ɫɦɨɠɟɬɟ ɫɨɡɞɚɜɚɬɶ, ɭɞɚɥɹɬɶ, ɩɟɪɟɢɦɟɧɨɜɵɜɚɬɶ ɮɚɣɥɵ ɢ ɤɚɬɚɥɨɝɢ, ɞɥɹ 
ɷɬɨɝɨ ɧɭɠɧɨ ɢɦɟɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɷɬɨɦ ɫɟɪɜɟɪɟ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɪɚɜɚɦɢ. 

ȿɫɥɢ ɜɵ ɯɨɬɢɬɟ ɭɫɬɚɧɨɜɢɬɶ ɫɨɟɞɢɧɟɧɢɟ ɫ ɤɨɦɩɶɸɬɟɪɨɦ, ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɦ ɚɧɨɧɢɦɧɨɝɨ 
ɫɟɪɜɢɫɚ FTP, ɜɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɚɜɚ ɞɨɫɬɭɩɚ ɤ ɫɢɫɬɟɦɟ, ɬ. ɫ. ɢɦɟɬɶ ɫɨɛɫɬɜɟɧɧɨɟ ɢɦɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɚɪɨɥɶ. 

Ⱥɧɨɧɢɦɧɵɟ FTP-ɫɟɪɜɟɪɵ - ɨɞɧɨ ɢɡ ɝɥɚɜɧɵɯ ɫɪɟɞɫɬɜ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɢɧɮɨɪɦɚɰɢɢ ɜ Internet. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɱɚɫɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ 

ɛɟɫɩɥɚɬɧɨ, ɞɨɫɬɭɩɧɨ ɧɚ ɚɧɨɧɢɦɧɵɯ FTP-ɫɟɪɜɫɪɚɯ. ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɦɢ ɚɧɨɧɢɦɧɵɦɢ FTP-
ɫɟɪɜɟɪɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɪɟɫɭɪɫɨɜ ɹɜɥɹɸɬɫɹ 
ftp.cdrom.com, ftp.funet.fi. ftp.download.com. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɤɫɬɨɜɨɝɨ FTP-ɤɥɢɟɧɬɚ 



ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ FTP-ɞɨɫɬɭɩ ɩɨ ɚɞɪɟɫɭ ftp.radiant.ru ɧɟɨɛɯɨɞɢɦɨ ɧɚɛɪɚɬɶ ɜ ɤɨɦɚɧɞɧɨɣ 
ɫɬɪɨɤɟ ɜɵɪɚɠɟɧɢɟ ftp.radiant.ru. 

ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɫ FTP-ɫɟɪɜɟɪɨɦ ɜɚɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ ɧɚ 
ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɥɢɛɨ ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɨ ɫɜɨɢɦ ɢɦɟɧɟɦ, ɥɢɛɨ ɤɚɤ ɚɧɨɧɢɦɧɵɣ 
ɩɨɥɶɡɨɜɚɬɟɥɶ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɨɬɜɟɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɚɩɪɨɫ ɧɭɠɧɨ ɜɜɟɫɬɢ ɜɚɲɟ ɢɦɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɥɢ "anonymous" ɢ ɩɚɪɨɥɶ. ȿɫɥɢ ɜɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɚɧɨɧɢɦɧɵɦ 
FTP-ɫɟɪɜɟɪɨɦ, ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɨɥɹ ɥɸɛɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɫɢɦɜɨɥɨɜ (ɧɨ ɜɨɨɛɳɟ ɩɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɨɥɹ ɩɪɢɧɹɬɨ ɜɜɨɞɢɬɶ ɫɜɨɣ e-mail ɚɞɪɟɫ). 

Ȼɨɥɶɲɢɧɫɬɜɨ FTP-ɩɪɨɝɪɚɦɦ, ɪɚɛɨɬɚɸɳɢɯ ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ, ɢɦɟɸɬ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ 
ɤɨɦɚɧɞ. ɇɚɢɛɨɥɟɟ ɩɨɥɟɡɧɵɟ ɤɨɦɚɧɞɵ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ. 

! [ɤɨɦɚɧɞɚ[ɚɪɝɭɦɟɧɬɵ)| 

ȼɵɯɨɞ ɜ shell - ɢɧɬɟɪɩɪɟɬɚɬɨɪ ɧɚ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɟ. 

ascii 

ɉɟɪɟɤɥɸɱɚɟɬ ɜ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ (ɨɛɵɱɧɨ ɩɨ ɭɦɨɥɱɚɧɢɸ). 

bin (ɢɥɢ binary) 

ɉɟɪɟɤɥɸɱɚɟɬ ɜ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɞɜɨɢɱɧɵɯ ɮɚɣɥɨɜ 

bye 

Ɉɤɚɧɱɢɜɚɟɬ ɪɚɛɨɬɭ ɫ FTP ɫɟɪɜɟɪɨɦ ɢ ɩɪɢɜɨɞɢɬ ɤ ɜɵɯɨɞɭ ɢ ɢɡ ɢɧɬɟɪɩɪɟɬɚɬɨɪɚ. 

cd [ɭɞɚɥɟɧɧɚɹ_ɞɢɪɟɤɬɨɪɢɹ| 

ɋɦɟɧɢɬɶ ɞɢɪɟɤɬɨɪɢɸ. ɋɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ 'cdup' ɢɥɢ 'cd' ɞɥɹ ɜɨɡɜɪɚɬɚ ɧɚ ɨɞɢɧ ɢɥɢ ɜɵɲɟ 

close 

Ɉɛɪɵɜɚɟɬ ɊɌɊ ɫɟɚɧɫ ɫ ɭɞɚɥɟɧɧɵɦ ɫɟɪɜɟɪɨɦ ɢ ɜɨɡɜɪɚɳɚɟɬ ɤ ɤɨɦɚɧɞɧɨɦɭ ɢɧɬɟɪɩɪɟɬɚɬɨɪɭ 

delete (ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ) 

ɋɬɢɪɚɟɬ ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ 

dir [ɭɞɚɥɟɧɧɚɹ ɞɢɪɟɤɬɨɪɢɹ] [ɥɨɤɚɥɶɧɵɣ_ɮɚɣɥ] 

Is [ɭɞɚɥɟɧɧɚɹ ɞɢɪɟɤɬɨɪɢɢ] [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ] 

ȼɵɜɨɞɢɬ ɫɩɢɫɨɤ ɮɚɣɥɨɜ ɜ ɞɢɪɟɤɬɨɪɢɢ ɥɢɛɨ ɧɟ ɫɬɚɧɞɚɪɬɧɵɣ ɜɵɜɨɞ, ɥɢɛɨ, ɟɫɥɢ ɭɤɚɡɚɧɨ ɢɦɹ 
ɥɨɤɚɥɶɧɨɝɨ ɮɚɣɥɚ, ɜ ɷɬɨɬ ɮɚɣɥ, (dir -ɜɵɜɨɞ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ). 

get [ɭɞɚɥɟɧɧɵɣ_ɮɚɣɥ] [ɥɨɤɚɥɶɧɵɣ_ɮɚɣɥ] 

ȼɵɡɵɜɚɟɬ ɩɟɪɟɞɚɱɭ ɤɨɩɢɢ ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ ɧɚ ɜɚɲ ɤɨɦɩɶɸɬɟɪ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɢɦɹ 
ɥɨɤɚɥɶɧɨɝɨ ɮɚɣɥɚ ɧɟ ɛɵɥɨ ɡɚɞɚɧɨ, ɬɨ ɨɧɨ ɫɨɜɩɚɞɚɟɬ ɫ ɢɦɟɧɟɦ ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ. 

hash 



ɋɥɭɠɢɬ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɤɚɠɞɨɝɨ ɩɨɥɭɱɟɧɧɨɝɨ ɛɥɨɤɚ ɞɚɧɧɵɯ ɜ 1024 ɛɚɣɬɚ, 
ɩɨɜɵɲɚɟɬ ɧɚɝɥɹɞɧɨɫɬɶ ɩɪɨɰɟɞɭɪɵ. 

lcd 

Ɇɟɧɹɟɬ ɪɚɛɨɱɭɸ ɞɢɪɟɤɬɨɪɢɸ ɧɚ ɥɨɤɚɥɶɧɨɣ ɦɚɲɢɧɟ (ɛɟɡ ɚɪɝɭɦɟɧɬɚ - ɩɟɪɟɯɨɞ ɜ ɞɨɦɚɲɧɸɸ 
ɞɢɪɟɤɬɨɪɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ) 

mget [ɭɞɚɥɟɧɧɵɟ_ɮɚɣɥɵ] 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɮɚɣɥɨɜ 

mkdir [ɢɦɹ ɞɢɪɟɤɬɨɪɢɢ] 

ɋɨɡɞɚɟɬ ɞɢɪɟɤɬɨɪɢɸ ɧɚ ɭɞɚɥɟɧɧɨɣ ɦɚɲɢɧɟ 

open ɯɨɫɬ [ɩɨɪɬ] 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɨɟɞɢɧɟɧɢɟ ɫ ɡɚɞɚɧɧɵɦ FTP ɫɟɪɜɟɪɨɦ 

prompt 

ɉɟɪɟɤɥɸɱɚɟɬ ɢɧɬɟɪɚɤɬɢɜɧɭɸ ɩɨɞɫɤɚɡɤɭ. ɑɚɫɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ 'mget' 

ɠɟɥɚɬɟɥɶɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɛɪɚɬɶ 'prompt', ɱɬɨɛɵ ɧɟ ɞɚɜɚɬɶ ɦɧɨɝɨɤɪɚɬɧɵɟ 
ɩɨɞɬɜɟɪɠɞɟɧɢɹ. 

put [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ) [ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ] 

ɉɟɪɟɫɵɥɚɟɬ ɮɚɣɥ ɧɚ ɭɞɚɥɟɧɧɭɸ ɫɢɫɬɟɦɭ. ȿɫɥɢ ɢɦɹ ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ ɧɟ ɭɤɚɡɚɧɨ, ɬɨ ɨɧɨ 
ɫɨɜɩɚɞɚɟɬ ɫ ɢɦɟɧɟɦ ɧɚ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɟ. 

pwd 

ȼɵɜɨɞɢɬ ɢɦɹ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɱɟɣ ɞɢɪɟɤɬɨɪɢɢ. 

Quit 

ɋɢɧɨɧɢɦ ɞɥɹ 'bɭɟ' 

recv [ɭɞɚɥɟɧɧɵɣ ɮɚɣɥ] [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ] 

ɋɢɧɨɧɢɦ ɞɥɹ ɤɨɦɚɧɞɵ 'get' 

reget [ɭɞɚɥɟɧɧɵɣ_ɮɚɣɥ] [ɥɨɤɚɥɶɧɵɣ ɮɚɣɥ] 

"Ⱦɨɩɨɥɭɱɟɧɢɟ" ɭɞɚɥɟɧɧɨɝɨ ɮɚɣɥɚ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɱɚɫɬɶ ɟɝɨ ɭɠɟ ɟɫɬɶ ɧɚ ɥɨɤɚɥɶɧɨɣ 
ɦɚɲɢɧɟ. Ʉɨɦɚɧɞɚ ɨɫɨɛɟɧɧɨ ɩɨɥɟɡɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɢɯ ɮɚɣɥɨɜ ɩɪɢ ɜɨɡɦɨɠɧɵɯ 
ɪɚɡɪɵɜɚɯ ɫɨɟɞɢɧɟɧɢɹ, (ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɟ ɜɫɟɦɢ ɫɟɪɜɟɪɚɦɢ ɢ ɤɥɢɟɧɬɚɦɢ). 

ɉɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɮɚɣɥɨɜ ɩɟɪɟɛɨɪ ɢɯ ɢɦɟɧ - ɭɬɨɦɢɬɟɥɶɧɚɹ ɡɚɞɚɱɚ. ɉɨɪɨɣ ɬɪɭɞɧɨ 
ɩɟɪɟɱɢɫɥɢɬɶ 5-6 ɮɚɣɥɨɜ, ɚ ɟɫɥɢ ɢɯ ɫɨɬɧɹ? 
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ȼɵɯɨɞ ɟɫɬɶ. ɋɭɳɟɫɬɜɭɟɬ ɫɢɫɬɟɦɚ ɲɚɛɥɨɧɨɜ, ɤɨɬɨɪɭɸ ɥɭɱɲɟ ɜɫɟɝɨ ɢɡɭɱɚɬɶ ɧɚ ɩɪɢɦɟɪɚɯ. 
ɉɟɪɟɞ ɷɬɢɦ ɨɛɴɹɫɧɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɡɧɚɤɨɜ: 

ɋɢɦɜɨɥ '*' ɨɛɨɡɧɚɱɚɟɬ ɥɸɛɨɣ ɧɚɛɨɪ ɫɢɦɜɨɥɨɜ. 

ɋɢɦɜɨɥ "?' ɨɛɨɡɧɚɱɚɟɬ ɨɞɢɧ ɥɸɛɨɣ ɫɢɦɜɨɥ. 

ɉɪɢɦɟɪɵ: 

abc* - ɜɫɟ ɮɚɣɥɵ, ɧɚɱɢɧɚɸɳɢɟɫɹ ɧɚ abc 

abc? - ɜɫɟ ɮɚɣɥɵ, ɢɦɟɸɳɢɟ ɞɥɢɧɭ ɢɦɟɧɢ ɜ ɱɟɬɵɪɟ ɫɢɦɜɨɥɚ, ɧɚɱɢɧɚɸɳɢɟɫɹ ɧɚ abc ɢ 
ɡɚɤɚɧɱɢɜɚɸɳɢɟɫɹ ɧɚ ɥɸɛɨɣ ɫɢɦɜɨɥ. 

??abc? - ɮɚɣɥɵ ɫ ɢɦɟɧɟɦ ɜ ɲɟɫɬɶ ɫɢɦɜɨɥɨɜ, 3,4,5 ɫɢɦɜɨɥɵ abc ɢ ɨɫɬɚɥɶɧɵɟ ɥɸɛɵɟ. 

*abc - ɜɫɟ ɮɚɣɥɵ, ɨɤɚɧɱɢɜɚɸɳɢɟɫɹ ɧɚ abc 

* - ɜɫɟ ɮɚɣɥɵ 

ɍɱɬɢɬɟ, ɱɬɨ ɛɨɥɶɲɢɟ ɢ ɦɚɥɟɧɶɤɢɟ ɛɭɤɜɵ ɊɚɁɥɂɱȺɸɌɫə. 

ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɱɬɨ ɜ ɪɚɫɩɟɱɚɬɤɟ ɤɨɦɚɧɞɵ Is ɩɟɪɜɵɟ ɞɟɫɹɬɶ ɡɧɚɤɨɜ (ɧɚɩɪɢɦɟɪ: -
rwxrwxrwx) - ɷɬɨ ɛɢɬɵ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɭ ɢɥɢ ɞɢɪɟɤɬɨɪɢɢ. Ⱦɥɹ ɜɚɫ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɬɨɥɶɤɨ ɩɟɪɜɵɣ ɫɢɦɜɨɥ. ȿɫɥɢ ɷɬɨ '-', ɬɨ ɨɧ ɨɛɨɡɧɚɱɚɟɬ ɮɚɣɥ, ɟɫɥɢ 'd' - ɬɨ 
ɞɢɪɟɤɬɨɪɢɸ. 

Ɍɚɤ ɧɚɩɪɢɦɟɪ ɜ ɫɬɪɨɤɟ: 

-rw-r--r-users 11479 Janfilename.ext 

«-rw-r--r--» - ɚɬɪɢɛɭɬ ɮɚɣɥɚ; «filename.ext» - ɢɦɹ ɮɚɣɥɚ; «11479» - ɪɚɡɦɟɪ ɮɚɣɥɚ; «Jan» - ɞɚɬɚ 
ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ. 

ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɫ ɬɟɤɫɬɨɜɵɦ FTP-ɤɥɢɟɧɬɨɦ 

ɂɬɚɤ, ɜɵ ɡɚɝɪɭɡɢɥɢ FTP-ɤɥɢɟɧɬ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɱɚɬɶ ɫɟɚɧɫ ɨɛɦɟɧɚ ɫ ɫɟɪɜɟɪɨɦ, 
ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɨɬɤɪɵɬɶ ɫɨɟɞɢɧɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɫɭɳɟɫɬɜɭɟɬ 

ɤɨɦɚɧɞɚ open ɢɦɹ_ɫɟɪɜɟɪɚ 

ɋɥɨɜɨ open ɦɨɠɧɨ ɫɨɤɪɚɬɢɬɶ ɞɨ ɨɞɧɨɣ ɛɭɤɜɵ ɨ. ɂɬɚɤ, ɩɨɩɪɨɛɭɟɦ: 

ftp> ɨ 192.168.1.1 

ɉɨɞɨɠɞɢɬɟ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ ɩɨɤɚ ɤɨɦɩɶɸɬɟɪɵ ɫɨɜɟɪɲɚɬ ɫɨɟɞɢɧɟɧɢɟ. 

Ɍɟɩɟɪɶ ɧɚɞɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ. ɍɜɢɞɟɜ ɩɪɢɝɥɚɲɟɧɢɟ login:, ɧɚɛɟɪɢɬɟ ɫɥɨɜɨ anonymous. 

ɇɚɠɦɢɬɟ Enter ɢ ɜɜɟɞɢɬɟ ɫɜɨɟ ɢɦɹ, ɡɚɬɟɦ ɫɢɦɜɨɥ @ (ɛɟɡ ɩɪɨɛɟɥɨɜ) ɢ ɚɞɪɟɫ ɜɚɲɟɣ ɥɨɤɚɥɶɧɨɣ 
ɦɚɲɢɧɵ. ȿɫɥɢ ɜɫɟ ɫɞɟɥɚɧɨ ɩɪɚɜɢɥɶɧɨ, ɬɨ ɩɨɹɜɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɜɵ ɜɨɲɥɢ ɜ 
ɫɢɫɬɟɦɭ. 



Ɍɟɩɟɪɶ ɜɵ ɦɨɠɟɬɟ ɤɨɩɢɪɨɜɚɬɶ ɫɟɛɟ ɬɟ ɮɚɣɥɵ, ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɜɚɦ ɨɩɪɟɞɟɥɟɧ ɤɚɤ 
ɚɧɨɧɢɦɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ. ɋɨɜɟɬɭɟɦ ɧɚɱɚɬɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɟɪɜɟɪɚ ɫ ɤɚɬɚɥɨɝɚ /pub, ɬɚɤ ɤɚɤ 
ɨɛɵɱɧɨ ɜɫɟ ɩɨɥɟɡɧɵɟ ɮɚɣɥɵ ɩɨɦɟɳɚɸɬɫɹ ɢɦɟɧɧɨ ɫɸɞɚ. ɋɟɣɱɚɫ ɠɟ ɜɵ ɧɚɯɨɞɢɬɟɫɶ ɜ ɫɚɦɨɦ 
ɜɟɪɯɧɟɦ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ root-ɤɚɬɚɥɨɝɟ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɣɬɢ ɜ ɧɭɠɧɵɣ ɤɚɬɚɥɨɝ 
ɫɭɳɟɫɬɜɭɟɬ ɤɨɦɚɧɞɚ cd. 

ɇɚɩɪɢɦɟɪ, ɜ ɤɚɬɚɥɨɝ pub ɬɟɤɭɳɟɝɨ ɤɚɬɚɥɨɝɚ ɦɨɠɧɨ ɩɟɪɟɣɬɢ: 

ftp> cd pub 

ɉɨɥɭɱɢɬɶ ɫɩɢɫɨɤ ɮɚɣɥɨɜ ɜ ɬɟɤɭɳɟɦ ɤɚɬɚɥɨɝɟ ɦɨɠɧɨ ɤɨɦɚɧɞɨɣ dir: 

ftp> dir 

ȿɫɥɢ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ ɩɟɪɜɵɦ ɫɢɦɜɨɥɨɦ ɜ ɫɬɪɨɤɟ ɹɜɥɹɟɬɫɹ 'd', ɬɨ ɜ ɫɬɪɨɤɟ ɢɦɹ ɤɚɬɚɥɨɝɚ, 
ɟɫɥɢ '-' - ɢɦɹ ɮɚɣɥɚ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɜɵ ɧɚɲɥɢ ɮɚɣɥ, ɤɨɬɨɪɵɣ ɯɨɬɢɬɟ ɩɟɪɟɩɢɫɚɬɶ ɫɟɛɟ. ɉɪɟɠɞɟ, ɱɟɦ ɫɞɟɥɚɬɶ 
ɷɬɨ, ɧɚɞɨ ɭɫɬɚɧɨɜɢɬɶ ɞɜɨɢɱɧɵɣ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ binary: 

ftp> binary 

ȼɨɡɶɦɢɬɟ ɫɟɛɟ ɡɚ ɩɪɚɜɢɥɨ: ɤɚɤ ɬɨɥɶɤɨ ɫɨɟɞɢɧɢɬɟɫɶ ɫ ɫɟɪɜɟɪɨɦ, ɫɪɚɡɭ ɜɜɨɞɢɬɶ ɷɬɭ ɤɨɦɚɧɞɭ. 
ȿɫɥɢ ɷɬɨɝɨ ɧɟ ɫɞɟɥɚɬɶ, ɬɨ ɮɚɣɥ ɛɭɞɟɬ ɩɟɪɟɤɨɞɢɪɨɜɚɧ ɢ ɧɟɩɪɢɝɨɞɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɟɫɥɢ 
ɬɨɥɶɤɨ ɷɬɨ ɧɟ ɬɟɤɫɬ ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ). ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɜɨ ɜɪɟɦɹ ɤɨɩɢɪɨɜɚɧɢɹ ɮɚɣɥɚ 
ɫɨɨɛɳɟɧɢɹ 'Opening ASCII mode to transfer file' ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɪɜɢɬɟ ɩɟɪɟɞɚɱɭ ɮɚɣɥɚ ɢ 
ɡɚɩɭɫɬɢɬɟ binary. Ɇɧɨɝɢɟ ɫɨɜɪɟɦɟɧɧɵɟ FTP-ɤɥɢɟɧɬɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɫɵɥɚɸɬ ɷɬɭ ɤɨɦɚɧɞɭ. 

ɉɟɪɟɫɵɥɚɟɬ ɮɚɣɥ ɧɚ ɥɨɤɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɤɨɦɚɧɞɚ get: 

ftp> get the_file_i_like. zip 

ȿɫɥɢ ȼɵ ɫɪɚɡɭ ɡɚɯɨɬɢɬɟ ɩɨɥɨɠɢɬɶ ɮɚɣɥ ɜ ɨɩɪɟɞɟɥɟɧɧɨɟ ɦɟɫɬɨ ɧɚ ɥɨɤɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɬɨ 
ɭɤɚɠɢɬɟ ɩɭɬɶ ɤɚɤ ɜɬɨɪɨɣ ɚɪɝɭɦɟɧɬ ɤɨɦɚɧɞɵ: 

ftp> get the_file_i_like. zip /x/xxx/my_new_file. zip 

ɉɨ ɭɦɨɥɱɚɧɢɸ FTP-ɤɥɢɟɧɬ ɤɥɚɞɟɬ ɮɚɣɥ ɜ ɬɟɤɭɳɭɸ ɞɢɪɟɤɬɨɪɢɸ ɧɚ ɥɨɤɚɥɶɧɨɦ ɞɢɫɤɟ. 

Ⱦɥɹ FTP-ɤɥɢɟɧɬɚ ɩɨɞ Windows ɷɬɨɣ ɞɢɪɟɤɬɨɪɢɟɣ ɛɭɞɟɬ ɤɚɬɚɥɨɝ Windows. (He ɡɚɛɭɞɶɬɟ ɩɟɪɟɞ 
ɡɚɝɪɭɡɤɨɣ ɤɥɢɟɧɬɚ ɩɪɨɜɟɪɢɬɶ, ɞɨɫɬɚɬɨɱɧɨ ɥɢ ɭ ɜɚɫ ɩɪɚɜ ɞɥɹ ɡɚɩɢɫɢ ɜ ɷɬɨɬ ɤɚɬɚɥɨɝ. ȼ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɜɚɦ ɩɪɢɞɟɬɫɹ ɹɜɧɨ ɭɤɚɡɵɜɚɬɶ ɩɭɬɶ ɜ ɤɚɠɞɨɣ ɤɨɦɚɧɞɟ get). 

Ɇɨɠɧɨ ɩɟɪɟɩɢɫɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɫɪɚɡɭ ɜɫɟɝɨ ɤɚɬɚɥɨɝɚ, ɞɥɹ ɷɬɨɝɨ ɧɚɞɨ ɭɤɚɡɚɬɶ ɟɝɨ ɢɦɹ ɜ 
ɤɨɦɚɧɞɟ get. 

Ɂɚɱɚɫɬɭɸ ɬɪɟɛɭɟɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜ ɨɞɧɨɦ, ɚ ɜ ɧɟɫɤɨɥɶɤɢɯ ɮɚɣɥɚɯ. 

Ⱦɥɹ ɢɯ ɩɟɪɟɫɵɥɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ mget, ɤɨɬɨɪɚɹ ɩɨɧɢɦɚɟɬ ɲɚɛɥɨɧɵ 
ɝɪɭɩɩɨɜɵɯ ɨɩɟɪɚɰɢɣ. ȼ ɧɟɤɨɬɨɪɵɯ ɪɟɚɥɢɡɚɰɢɹɯ FɌɊ-ɤɥɢɟɧɬɨɜ ɲɚɛɥɨɧɵ ɝɪɭɩɩɨɜɵɯ ɨɩɟɪɚɰɢɣ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɜ ɤɨɦɚɧɞɟ get. 

Ɍɟɩɟɪɶ, ɤɨɝɞɚ ɮɚɣɥ ɤɨɩɢɪɭɟɬɫɹ, ɦɨɠɧɨ ɨɬɞɨɯɧɭɬɶ. ȼɪɟɦɹ ɨɠɢɞɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɮɚɣɥɚ 
ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɚɲɟɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ Internet. 

http://pandia.ru/text/category/anglijskij_yazik/


Ʉɨɝɞɚ ɩɟɪɟɫɵɥɤɚ ɮɚɣɥɨɜ ɛɭɞɟɬ ɡɚɤɨɧɱɟɧɚ, FTP-ɤɥɢɟɧɬ ɫɨɨɛɳɢɬ ɜɚɦ ɨɛ ɷɬɨɦ, ɭɤɚɡɚɜ ɫɤɨɥɶɤɨ 
ɛɚɣɬ ɢ ɡɚ ɤɚɤɨɣ ɫɪɨɤ ɛɵɥɨ ɩɪɢɧɹɬɨ, ɩɨɞɫɱɢɬɚɜ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ. Ɍɟɩɟɪɶ ɦɨɠɧɨ 
ɜɵɯɨɞɢɬɶ ɢɡ FTP-ɤɥɢɟɧɬɚ (ɩɪɢ ɜɵɯɨɞɟ ɨɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɨɟɬ ɫɨɟɞɢɧɟɧɢɟ ɫ ɫɟɪɜɟɪɨɦ) ɢ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɷɬɢɦɢ ɮɚɣɥɚɦɢ, ɬɚɤ ɫɤɚɡɚɬɶ, ɜ ɞɨɦɚɲɧɢɯ ɭɫɥɨɜɢɹɯ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ FTP-ɤɥɢɟɧɬɚ FlashFXP 

Ʉɚɤ ɜɵ ɦɨɝɥɢ ɭɛɟɞɢɬɶɫɹ ɬɟɤɫɬɨɜɵɟ FTP-ɤɥɢɟɧɬɵ ɧɟ ɛɥɟɳɭɬ ɨɫɨɛɵɦ ɭɞɨɛɫɬɜɨɦ ɩɨɥɶɡɨɜɚɧɢɹ 
ɢɥɢ ɩɪɨɫɬɨɬɨɣ ɨɛɪɚɳɟɧɢɹ. Ʉɨɝɞɚ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɦɚɲɢɧ ɧɟ ɯɜɚɬɚɥɨ ɧɚ ɱɬɨ-ɬɨ 
ɛɨɥɶɲɟɟ, ɩɪɢɯɨɞɢɥɨɫɶ ɷɬɢɦ ɞɨɜɨɥɶɫɬɜɨɜɚɬɶɫɹ, ɧɨ ɫ ɩɨɹɜɥɟɧɢɟɦ ɜɫɟɜɨɡɦɨɠɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ 
Ɉɋ (ɢɥɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɥɨɱɟɤ ɞɥɹ Ɉɋ) ɫɬɚɥɢ ɩɨɹɜɥɹɬɶɫɹ ɢ FɌɊ-ɤɥɢɟɧɬɵ, ɪɚɛɨɬɚɸɳɢɟ ɫɨ 
ɦɧɨɝɢɦɢ ɧɚɜɨɪɨɬɚɦɢ ɞɚɧɧɵɯ Ɉɋ. Ɋɚɛɨɬɚ ɫ ɝɪɚɮɢɱɟɫɤɢɦ FTP-ɤɥɢɟɧɬɨɦ ɞɨɫɬɚɜɥɹɟɬ ɤɭɞɚ 
ɛɨɥɶɲɟɟ ɭɞɨɜɨɥɶɫɬɜɢɟ, ɱɟɦ ɪɚɛɨɬɚ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟɠɢɦɟ. ȼ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɧɚɦɢ 
ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɩɪɨɝɪɚɦɦɚ FlashFXP, ɨɬɥɢɱɚɸɳɚɹɫɹ ɧɟɜɵɫɨɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ 
ɪɟɫɭɪɫɚɦ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦ ɪɚɡɦɟɪɨɦ ɞɢɫɬɪɢɛɭɬɢɜɚ, ɭɞɨɛɫɬɜɨɦ ɩɨɥɶɡɨɜɚɧɢɹ 
(ɩɨɞɞɟɪɠɤɚ ɞɨɤɚɱɢɜɚɧɢɹ ɩɪɟɪɜɚɧɧɵɯ ɮɚɣɥɨɜ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɨɱɟɪɟɞɢ ɫ ɭɤɚɡɚɧɢɟɦ 
ɜɪɟɦɟɧɢ ɫɬɚɪɬɚ ɢ ɬ. ɞ.) ɢ ɤɪɚɫɨɬɨɣ ɢɫɩɨɥɧɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1.  Ɉɛɴɹɫɧɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɢ ɮɨɪɦɚɬ ɤɨɦɚɧɞɵ ping. 

2.  Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɪɨɬɨɤɨɥ ftp, ɜ ɱɟɦ ɟɝɨ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ 
ɩɪɨɬɨɤɨɥɨɜ? 

3.  ȼ ɱɟɦ ɨɫɨɛɟɧɧɨɫɬɢ ɚɧɨɧɢɦɧɨɝɨ ftp-ɩɨɞɤɥɸɱɟɧɢɹ? 

4.  ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ftp- 
ɫɨɟɞɢɧɟɧɢɢ. Ɋɚɫɫɤɚɠɢɬɟ ɢɯ ɧɚɡɧɚɱɟɧɢɟ. 

5.  Ɉɛɴɹɫɧɢɬɟ, ɞɥɹ ɱɟɝɨ ɧɭɠɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ftp-ɤɥɢɟɧɬɵ? 

6.  Ɉɬɥɢɱɚɸɬɫɹ ɥɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɝɪɚɮɢɱɟɫɤɢɟ ɢ ɬɟɤɫɬɨɜɵɟ ftp- 
ɤɥɢɟɧɬɵ ɧɚ ɭɪɨɜɧɟ ɤɨɦɚɧɞ, ɩɨɫɵɥɚɟɦɵɯ ɫɟɪɜɟɪɭ? ɉɨɱɟɦɭ? 

7.  Ɉɛɴɹɫɧɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɩɚɧɟɥɟɣ ɢ ɨɤɨɧ ɜ ɨɫɧɨɜɧɨɦ ɨɤɧɟ FlashFXP. 

8.  ɑɬɨ ɬɚɤɨɟ «ɭɞɚɥɟɧɧɵɣ ɤɚɬɚɥɨɝ», «ɭɞɚɥɟɧɧɚɹ ɦɚɲɢɧɚ»? 

9.  Ʉɚɤ ɦɨɠɧɨ ɩɪɨɫɦɨɬɪɟɬɶ ɮɚɣɥ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɭɞɚɥɟɧɧɨɣ 
ɦɚɲɢɧɟ? 

10.  ɉɟɪɟɱɢɫɥɢɬɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɚɛɨɬɵ ɫ FlashFXP. 

11.  Ⱦɥɹ ɱɟɝɨ ɤɨɦɩɶɸɬɟɪɭ ɧɟɨɛɯɨɞɢɦ IP - ɚɞɪɟɫ? 

12.  ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɭɡɧɚɬɶ ɭɬɢɥɢɬɚ tracert? 
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Ɍɟɦɚ: «ɋɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ.» 

 

http://pandia.ru/text/category/laboratornie_raboti/


1 ɈȻЩɂȿ ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ɉɈ ȼЫɉɈɅɇȿɇɂɘ 
ɅȺȻɈɊȺɌɈɊɇɈɃ ɊȺȻɈɌЫ 

1.1 ɐɟɥɶ ɪɚɛɨɬɵ: ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɪɨɝɪɚɦɦɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ 
1.2  ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɡɧɚɬɶ: 

o Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɝɪɚɦɦ ɨɪɝɚɧɢɡɚɰɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ 
1.3ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ: 
ɉɟɪɫɨɧɚɥɶɧɚɹ ɗȼɆ ɤɥɚɫɫɚ IBM PC ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

Windows2000/XP/Vista, MicrosoftOfficeWord. 
1.4ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 

o Ɉɡɧɚɤɨɦɢɬɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ. 
o ɉɨɞɝɨɬɨɜɢɬɶ ɨɬɱɟɬ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. 
o Ɉɬɱɢɬɚɬɶɫɹ ɩɨ ɢɫɩɨɥɧɟɧɧɨɦɭ ɡɚɞɚɧɢɸ. 

 ʿе̬ед ̼̏пол̦е̛̦е̥ л̌̍о̬̌то̬̦о̜ ̬̌̍от̼ к̙̌д̼̜ ̭туде̦т о̦̍́̌̚ ̛̚у̸̛т̽ п̛̬̌̏л̌ те̵̛̦к̛ 
̍е̚оп̭̦̌о̭т̛ п̛̬ ̬̌̍оте ̏ по̥е̺е̛̛̦ ̭ ̾лект̬о̦̦о-̸̛̼̭̏л̛тел̦̽о̜ те̵̛̦ко̜. 

ϭ.ϱ ˄к̛̦̌̌́̚ по о̴о̬̥лѐ̛̦ отчет̌: 

От̸ет дол̙е̦ ̭оде̬̙̌т̽: т̛тул̦̼̜̽ л̛̭т, ̶ел̽ ̬̌̍от̼; от̏ет̼ ̦̌ ко̦т̬ол̦̼̽е ̏оп̬о̭̼; 
̼̏̏од̼. 

ϭ.ϲ ˄к̛̦̌̌́̚ по ̭д̌че ̌̚чет̌ п̬епод̌̏̌тел̀ 

     ʪл́ ̭д̸̛̌ ̸̌̚ет̌ ̦ео̵̍од̛̥о: 

1) ̼̏пол̛̦т̽ п̬̌кт̸̛е̭кое ̌̚д̛̦̌е 

ϮͿ п̬ед̛̻́̏т̽ от̸ет; 

3Ϳ от̏ет̛т̽ ̦̌ ко̦т̬ол̦̼̽е ̏оп̬о̭̼. 

 

 

2 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

ȼɥɚɞɟɥɶɰɵ ɞɨɦɚɲɧɢɯ ɉК ɧɟɪɟɞɤɨ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɨɛɴɟɞɢɧɢɬɶ ɧɟɫɤɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ, ɨɞɧɚɤɨ ɜ ɫɢɥɭ ɪɹɞɚ 
ɩɪɢɱɢɧ (ɭɞɚɥɟɧɧɨɫɬɶ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɬ. ɞ.) ɷɬɨ ɛɵɜɚɟɬ ɧɟɨɫɭɳɟɫɬɜɢɦɨ 
ɩɪɢɜɵɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. ɂ ɬɭɬ ɧɚ ɩɨɦɨɳɶ ɩɪɢɞɭɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 
ɭɬɢɥɢɬɵ, ɭɦɟɸɳɢɟ ɫɨɡɞɚɜɚɬɶ ɜɢɪɬɭɚɥɶɧɵɟ ɥɨɤɚɥɶɧɵɟ ɫɟɬɢ ɦɟɠɞɭ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ, ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɂɧɬɟɪɧɟɬɭ. 

ɋɚɦɚɹ ɨɱɟɜɢɞɧɚɹ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɭɬɢɥɢɬ – 
ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɢɝɪɵ, ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɨɧɥɚɣɧɨɜɵɣ ɪɟɠɢɦ, ɨɞɧɚɤɨ 
ɬɨɥɶɤɨ ɢɦɢ ɞɟɥɨ ɨɬɧɸɞɶ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. ɂɦɟɸɬɫɹ ɜɫɟ ɨɛɵɱɧɵɟ ɜɟɳɢ, 
ɞɨɫɬɭɩɧɵɟ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ: ɩɪɨɫɦɨɬɪ ɫɨɞɟɪɠɢɦɨɝɨ ɩɚɩɨɤ ɫ ɨɬɤɪɵɬɵɦ 
ɞɨɫɬɭɩɨɦ, ɪɚɛɨɬɚ ɫ ɫɟɬɟɜɵɦɢ ɩɪɢɧɬɟɪɚɦɢ, ɩɪɨɫɥɭɲɢɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ iTunes 
ɞɪɭɝɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɞɚɠɟ ɭɩɪɚɜɥɟɧɢɟ ɱɭɠɢɦɢ ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɩɨɦɨɳɶɸ 
ɜɫɬɪɨɟɧɧɵɯ ɫɪɟɞɫɬɜ Remote Desktop. 



  

LogMeIn Hamachi&sup2; 
Freeware (ɞɥɹ ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ) 
Ɋɚɡɪɚɛɨɬɱɢɤ LogMeIn 
ɋɚɣɬ secure.logmein.com/products/hamachi2 
Ɋɚɡɦɟɪ 3,1 ɆȻ 
Ⱥɞɪɟɫ ɡɚɝɪɭɡɤɢ secure.logmein.com/products/hamachi2/download.aspx 
Ɋɚɛɨɬɚɟɬ ɢ ɛɟɡ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ; ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɩɨɫɨɛɵ ɨɬɨɛɪɚɠɟɧɢɹ 

ɪɟɚɥɶɧɵɯ ɫɟɬɟɜɵɯ ɉɄ ɜ ɜɢɪɬɭɚɥɶɧɨɦ ɨɤɪɭɠɟɧɢɢ 

 

 

Hamachi ɞɨɥɝɨɟ ɜɪɟɦɹ ɨɫɬɚɟɬɫɹ ɫɚɦɨɣ ɩɨɩɭɥɹɪɧɨɣ ɭɬɢɥɢɬɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɜɢɪɬɭɚɥɶɧɵɯ ɫɟɬɟɣ. ɉɪɚɜɞɚ, ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɟɟ ɩɪɢɨɛɪɟɥɚ ɤɪɭɩɧɚɹ ɤɨɦɩɚɧɢɹ 

http://secure.logmein.com/products/hamachi2
http://secure.logmein.com/products/hamachi2/download.aspx


LogMeIn, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɚɹɫɹ ɧɚ ɫɟɬɟɜɨɦ ɉɈ, ɩɨɹɜɢɥɢɫɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɨɩɚɫɟɧɢɹ ɡɚ ɟɟ ɛɭɞɭɳɟɟ, ɧɨ, ɤ ɫɱɚɫɬɶɸ, ɨɧɢ ɨɤɚɡɚɥɢɫɶ ɧɚɩɪɚɫɧɵɦɢ – ɞɥɹ 
ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɚ ɨɫɬɚɟɬɫɹ ɛɟɫɩɥɚɬɧɨɣ, ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ 
ɧɚ 16 ɤɥɢɟɧɬɨɜ ɜ ɫɟɬɢ. ȿɫɥɢ ɠɟ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɤɥɸɱɚɬɶ ɛɨɥɶɲɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ, ɫɬɨɢɬ ɩɨɞɭɦɚɬɶ ɨ ɩɪɢɨɛɪɟɬɟɧɢɢ ɥɢɰɟɧɡɢɢ, ɩɨɡɜɨɥɹɸɳɟɣ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɬɢɥɢɬɭ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ 256 ɤɨɦɩɶɸɬɟɪɨɜ. Ɉɛɨɣɞɟɬɫɹ ɬɚɤɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜ $200 ɜ ɝɨɞ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɧɢɠɟ EasyVPN, Hamachi ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɢ 
ɛɟɡ ɫɨɡɞɚɧɢɹ ɚɤɤɚɭɧɬɚ: ɧɚɠɚɬɢɟɦ ɜɫɟɝɨ ɨɞɧɨɣ ɤɧɨɩɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɫɟɪɜɟɪɭ ɢ ɩɨɥɭɱɚɟɬ IP-ɚɞɪɟɫ. Ⱦɚɥɟɟ ɩɪɨɰɟɞɭɪɚ ɫɨɡɞɚɧɢɹ 
ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɢɥɢ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɵɝɥɹɞɢɬ ɬɨɱɧɨ ɬɚɤ 
ɠɟ, ɤɚɤ ɢ ɜ Comodo. 

Ɉɬɦɟɬɢɦ ɧɟɤɨɬɨɪɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɟɯ, ɤɬɨ ɧɟ ɩɨɥɟɧɢɥɫɹ ɩɨɬɪɚɬɢɬɶ 
ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɧɚ ɩɨɥɭɱɟɧɢɟ ɛɟɫɩɥɚɬɧɨɝɨ ɚɤɤɚɭɧɬɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɦ ɧɟ 
ɩɪɢɞɟɬɫɹ ɤɚɠɞɵɣ ɪɚɡ ɡɚɧɨɜɨ ɧɚɫɬɪɚɢɜɚɬɶ ɩɪɨɝɪɚɦɦɭ ɧɚ ɧɨɜɨɦ ɉɄ, ɬɚɤɠɟ ɨɧɢ 
ɩɨɥɭɱɚɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɹɬɶ ɫɜɨɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ ɱɟɪɟɡ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ. 

ȼ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɛɟɡ ɚɜɬɨɪɢɡɚɰɢɢ, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ Mesh, ɜɢɞɧɵ ɥɢɲɶ 
ɤɨɦɩɶɸɬɟɪɵ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ ɫ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɶɸ. ɉɪɢ ɧɚɥɢɱɢɢ ɠɟ ɭɱɟɬɧɨɣ 
ɡɚɩɢɫɢ ɩɨɹɜɥɹɟɬɫɹ ɪɟɠɢɦ Gateway virtual networking, ɩɨɡɜɨɥɹɸɳɢɣ ɢɦ ɩɨɥɭɱɚɬɶ 
ɞɨɫɬɭɩ ɤɨ ɜɫɟɦ ɪɟɫɭɪɫɚɦ ɧɚɫɬɨɹɳɟɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɞɪɭɝɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ȼ 
ɪɟɠɢɦɟ Hub-and-spoke ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɥɢɲɶ ɫ ɢɡɛɪɚɧɧɵɦɢ ɉɄ ɜ ɪɟɚɥɶɧɨɣ ɫɟɬɢ. 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɜ Hamachi ɨɬɫɭɬɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ 
ɭɞɚɥɟɧɧɵɦ Ɋɚɛɨɱɢɦ ɫɬɨɥɨɦ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ ɷɬɨɝɨ ɭ LogMeIn ɫɭɳɟɫɬɜɭɟɬ 
ɨɬɞɟɥɶɧɚɹ ɭɬɢɥɢɬɚ. Ɍɚɤɠɟ ɩɪɨɝɪɚɦɦɚ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ/ɜɵɤɥɸɱɚɬɶ ɲɢɮɪɨɜɚɧɢɟ 
ɢ ɫɠɚɬɢɟ ɬɪɚɮɢɤɚ. 

Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ ɢɧɬɟɪɟɫɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ Hamachi ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫ 
ɩɨɦɨɳɶɸ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɢɧɫɬɚɥɥɹɬɨɪɚ ɭɬɢɥɢɬɵ, ɤɨɬɨɪɵɣ ɭɦɟɟɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɬɶ ɞɪɭɝɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɧɟɨɛɯɨɞɢɦɭɸ ɜɢɪɬɭɚɥɶɧɭɸ 
ɫɟɬɶ. ɉɨɥɭɱɢɬɶ ɬɚɤɨɣ ɞɢɫɬɪɢɛɭɬɢɜ ɦɨɠɧɨ ɩɨɫɥɟ ɧɟɫɥɨɠɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚ ɫɚɣɬɟ, 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɫɵɥɤɭ ɧɚ ɩɪɨɝɪɚɦɦɭ ɩɨɡɜɨɥɹɟɬɫɹ ɦɧɨɝɨɤɪɚɬɧɨ. 
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ɉɄ ɨɞɧɨɜɪɟɦɟɧɧɨ 

http://easy-vpn.comodo.com/
http://easy-vpn.comodo.com/download.html


 

Comodo EasyVPN – ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɚɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɚɧɢɢ, ɢɡɜɟɫɬɧɨɣ 
ɧɟɫɤɨɥɶɤɢɦɢ ɯɨɪɨɲɢɦɢ ɢ ɩɪɢ ɷɬɨɦ ɛɟɫɩɥɚɬɧɵɦɢ ɞɥɹ ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɚɦɢ (Comodo Firewall, Comodo Backup, Comodo Antivirus 
ɢ ɞɪ.). ɇɟ ɫɬɚɥɚ ɢɫɤɥɸɱɟɧɢɟɦ ɢ ɭɬɢɥɢɬɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ, ɤɨɬɨɪɚɹ 
ɬɚɤɠɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ EasyVPN ɫɪɚɡɭ ɨɬɧɟɫɟɦ ɩɪɨɫɬɨɣ ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ 
ɧɟɫɥɨɠɧɭɸ ɧɚɫɬɪɨɣɤɭ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ. ɉɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ ɡɚɜɟɫɬɢ 
ɚɤɤɚɭɧɬ – ɜɨɡɦɨɠɧɨ, ɷɬɨ ɧɟ ɨɱɟɧɶ ɭɞɨɛɧɨ, ɡɚɬɨ ɩɨɡɜɨɥɢɬ ɡɚɛɵɬɶ ɨ ɩɨɜɬɨɪɧɨɣ 
ɧɚɫɬɪɨɣɤɟ ɩɪɨɝɪɚɦɦɵ (ɜɫɟ ɫɬɚɪɵɟ ɨɩɰɢɢ ɩɨɞɯɜɚɬɹɬɫɹ ɡɚɧɨɜɨ ɞɚɠɟ ɩɨɫɥɟ ɟɟ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɨɜɨɦ ɉɄ). Ʉ ɫɨɠɚɥɟɧɢɸ, ɡɚɣɬɢ ɩɨɞ ɨɞɧɨɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ ɫ 
ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɶɸɬɟɪɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟ ɩɨɥɭɱɢɬɫɹ – ɩɪɢ ɟɟ ɚɤɬɢɜɚɰɢɢ ɧɚ 
ɨɞɧɨɦ ɉɄ ɞɪɭɝɨɣ ɛɭɞɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɫɨɟɞɢɧɟɧ ɨɬ ɫɟɪɜɟɪɚ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ 
ɩɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɤ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ ɩɪɢɜɹɡɚɧ ɨɞɢɧ ɤɨɧɤɪɟɬɧɵɣ ɫɬɚɬɢɱɟɫɤɢɣ 
IP-ɚɞɪɟɫ. 

Comodo EasyVPN ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɫɨɡɞɚɜɚɬɶ ɜɢɪɬɭɚɥɶɧɵɟ ɥɨɤɚɥɶɧɵɟ 
ɫɟɬɢ ɞɥɹ ɢɝɪ, ɧɨ ɢ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɱɚɬ ɫ ɮɭɧɤɰɢɟɣ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ ɩɨ 
ɡɚɳɢɳɟɧɧɨɦɭ ɤɚɧɚɥɭ (ɜɩɪɨɱɟɦ, ɩɨ ɭɦɨɥɱɚɧɢɸ ɲɢɮɪɭɟɬɫɹ ɚɛɫɨɥɸɬɧɨ ɜɟɫɶ 
ɬɪɚɮɢɤ, ɚ ɧɟ ɨɞɧɢ ɮɚɣɥɵ). Ɍɚɤɠɟ ɱɚɫɬɶɸ EasyVPN ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɉɄ, ɩɪɢɱɟɦ ɜɫɟ ɷɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɰɢɢ ɧɟ 
ɧɭɠɞɚɸɬɫɹ ɜ ɨɫɨɛɵɯ ɧɚɫɬɪɨɣɤɚɯ – ɤ ɩɪɢɦɟɪɭ, ɞɥɹ ɚɤɬɢɜɚɰɢɢ Remote Desktop 
ɬɪɟɛɭɟɬɫɹ ɛɭɤɜɚɥɶɧɨ ɨɞɧɨ ɧɚɠɚɬɢɟ ɧɚ ɥɨɤɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 
ɧɚ ɨɬɤɪɵɬɢɟ ɞɨɫɬɭɩɚ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ ɩɪɨɜɨɞɚ. ȼ ɧɚɫɬɪɨɣɤɚɯ 
ɦɨɠɧɨ ɜɵɫɬɚɜɢɬɶ ɩɚɪɚɦɟɬɪ ɫɨɨɬɧɨɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɤɚɪɬɢɧɤɢ/ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ. 

EasyVPN ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɡɚɤɪɵɬɵɯ ɜɢɪɬɭɚɥɶɧɵɯ 
ɫɟɬɟɣ, ɡɚɳɢɳɟɧɧɵɯ ɩɚɪɨɥɟɦ, ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɚɬɶ ɲɢɮɪɨɜɚɧɢɟ 
ɬɪɚɮɢɤɚ. 

Ɋɚɛɨɬɚɟɬ ɭɬɢɥɢɬɚ Comodo ɬɨɥɶɤɨ ɜ ɫɪɟɞɟ Windows, ɨɞɧɚɤɨ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɜɫɟ ɩɨɫɥɟɞɧɢɟ ɪɟɞɚɤɰɢɢ Ɉɋ Microsoft, ɜɤɥɸɱɚɹ 64-ɛɢɬɨɜɵɟ ɜɟɪɫɢɢ. 



  

  

Remobo 
Freeware 
Ɋɚɡɪɚɛɨɬɱɢɤ AWIT Systems 
ɋɚɣɬ www.remobo.com 
Ɋɚɡɦɟɪ 12,2 ɆȻ 
Ⱥɞɪɟɫ ɡɚɝɪɭɡɤɢ www.remobo.com/download.php 
ɉɨɞɞɟɪɠɤɚ BitTorrent ɞɥɹ ɨɛɦɟɧɚ ɮɚɣɥɚɦɢ; ɡɚɩɭɫɤ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɉɄ ɩɨɞ 

ɨɞɧɨɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ 
ɇɟɩɪɢɜɵɱɧɵɣ ɢɧɬɟɪɮɟɣɫ 

 

ɍɬɢɥɢɬɚ Remobo ɫɟɣɱɚɫ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɛɟɬɚ-ɬɟɫɬɢɪɨɜɚɧɢɹ, ɩɨɷɬɨɦɭ 
ɥɸɛɵɟ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɨɫɬɭɩɧɵ ɜɫɟɦ ɠɟɥɚɸɳɢɦ. ȼ ɛɭɞɭɳɟɦ, ɩɪɚɜɞɚ, 
ɩɥɚɧɢɪɭɟɬɫɹ ɜɜɟɫɬɢ ɩɪɟɦɢɭɦ-ɚɤɤɚɭɧɬɵ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ, 
ɨɞɧɚɤɨ ɛɟɫɩɥɚɬɧɵɟ ɛɚɡɨɜɵɟ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ ɨɫɬɚɧɭɬɫɹ ɩɨ-ɩɪɟɠɧɟɦɭ ɞɨɫɬɭɩɧɵ 
ɥɸɛɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. 

ȼ ɰɟɥɨɦ Remobo ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɨɜɬɨɪɹɟɬ ɫɜɨɢɯ ɤɨɧɤɭɪɟɧɬɨɜ, ɯɨɬɹ ɢ 
ɜɵɝɥɹɞɢɬ ɧɟɫɤɨɥɶɤɨ ɫɥɚɛɟɟ. Ɉɞɧɨɣ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 
ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɚɹ ɨɩɰɢɹ ɨɛɦɟɧɚ ɮɚɣɥɚɦɢ – ɞɨɫɬɚɬɨɱɧɨ ɞɨɛɚɜɢɬɶ ɜ ɫɩɢɫɨɤ 
ɧɭɠɧɵɣ ɧɚɛɨɪ ɩɚɩɨɤ ɢ ɮɚɣɥɨɜ, ɢ ɨɧɢ ɫɬɚɧɨɜɹɬɫɹ ɞɨɫɬɭɩɧɵ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɢ 
ɫɤɚɱɢɜɚɧɢɹ ɞɪɭɝɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. ɋɚɦɨɟ ɢɧɬɟɪɟɫɧɨɟ, ɱɬɨ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɩɪɨɬɨɤɨɥɭ BitTorrent, ɞɥɹ ɷɬɨɝɨ ɜɦɟɫɬɟ ɫ ɩɪɨɝɪɚɦɦɨɣ ɞɚɠɟ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɧɨɢɦɟɧɧɵɣ ɤɥɢɟɧɬ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɫɩɨɫɨɛɧɨ ɭɜɟɥɢɱɢɬɶ 
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ɫɤɨɪɨɫɬɶ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, ɟɫɥɢ ɨɞɧɢ ɢ ɬɟ ɠɟ ɮɚɣɥɵ ɞɨɫɬɭɩɧɵ ɧɚ ɪɚɡɧɵɯ 
ɤɨɦɩɶɸɬɟɪɚɯ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

ȼ Remobo ɬɚɤɠɟ ɜɫɬɪɨɟɧɵ ɭɬɢɥɢɬɚ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ Ɋɚɛɨɱɢɦ 
ɫɬɨɥɨɦ ɢ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ. 

Ɋɚɛɨɬɚɟɬ Remobo ɜ Mac OS X ɢ Linux, ɩɨɞɞɟɪɠɢɜɚɟɬ 64-ɛɢɬɨɜɵɟ ɜɟɪɫɢɢ 
Win-dows. ȼ ɨɬɥɢɱɢɟ ɨɬ Comodo EasyVPN ɨɧɚ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɭ 
ɭɱɟɬɧɭɸ ɡɚɩɢɫɶ ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɫɪɚɡɭ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɶɸɬɟɪɚɯ – 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɨɛɴɟɞɢɧɢɬɶ ɜ ɜɢɪɬɭɚɥɶɧɭɸ ɫɟɬɶ ɜɫɟ ɫɜɨɢ 
ɦɚɲɢɧɵ. 

  

  

Wippien 
Freeware (open source) 
Ɋɚɡɪɚɛɨɬɱɢɤ 
ɋɚɣɬ www.wippien.com 
Ɋɚɡɦɟɪ 1,92 ɆȻ 
Ⱥɞɪɟɫ ɡɚɝɪɭɡɤɢ www.wippien.com/download.php 
ɉɨɞɞɟɪɠɤɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ; 

ɜɨɡɦɨɠɧɨɫɬɶ ɛɟɫɩɥɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɨɦɦɟɪɱɟɫɤɢɯ ɰɟɥɹɯ 
ɋɪɟɞɧɹɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 
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Wippien ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ ɭɬɢɥɢɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɬɟɦ, ɱɬɨ ɟɟ ɦɨɠɧɨ 
ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɤɨɦɦɟɪɱɟɫɤɢɯ ɰɟɥɹɯ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬ ɪɚɡɜɢɜɚɟɬɫɹ ɤɚɤ ɨpen 
source ɢ ɥɸɛɨɣ ɠɟɥɚɸɳɢɣ ɦɨɠɟɬ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɤɚɱɚɬɶ ɧɟ ɬɨɥɶɤɨ ɫɚɦɭ 
ɩɪɨɝɪɚɦɦɭ, ɧɨ ɢ ɟɟ ɢɫɯɨɞɧɵɟ ɤɨɞɵ. 

Wippien ɛɚɡɢɪɭɟɬɫɹ ɧɚ Jabber, ɩɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ ɦɨɠɧɨ 
ɤɚɤ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦ JID, ɬɚɤ ɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɧɨɜɵɣ 
ɚɤɤɚɭɧɬ ɜɢɞɚ user_name@wippien.com. 

ɍɬɢɥɢɬɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɛɳɟɧɢɟ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɢ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɨɫɬɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɜ ɞɚɧɧɨɦ ɨɛɡɨɪɟ ɩɨɡɜɨɥɹɟɬ ɞɟɥɚɬɶ ɷɬɨ ɧɟ ɬɨɥɶɤɨ ɩɨ 
ɜɧɭɬɪɟɧɧɟɦɭ ɩɪɨɬɨɤɨɥɭ, ɧɨ ɢ ɜ ɬɚɤɢɯ ɩɪɢɜɵɱɧɵɯ ɫɟɬɹɯ, ɤɚɤ ICQ, MSN, AIM ɢ 
Google Talk. 

Ɍɟɦ, ɤɨɦɭ ɧɟ ɧɭɠɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɭɪɟɡɚɧɧɚɹ ɜɟɪɫɢɹ Wippien – ɭɬɢɥɢɬɚ MiniVPN. ɗɬɨɬ ɞɢɫɬɪɢɛɭɬɢɜ ɩɪɨɝɪɚɦɦɵ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɛɟɡ ɩɨɞɞɟɪɠɤɢ ɮɭɧɤɰɢɢ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ. ȼɩɪɨɱɟɦ, ɞɥɹ 
ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟ ɪɚɜɧɨ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɩɨɥɧɭɸ ɜɟɪɫɢɸ 
Wippien, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɯɨɬɹ ɛɵ ɪɚɡ ɡɚɩɭɫɬɢɬɶ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɫɬɪɨɣɤɢ 
ɫɨɯɪɚɧɢɥɢɫɶ ɜ ɫɢɫɬɟɦɟ. 

Ʉɪɨɦɟ MiniVPN, ɞɨɫɬɭɩɧɨ ɟɳɟ ɨɞɧɨ ɨɬɞɟɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ – 
WippienService, ɩɨɡɜɨɥɹɸɳɟɟ ɡɚɩɭɫɤɚɬɶ Wippien ɜ ɫɢɫɬɟɦɟ ɤɚɤ ɫɟɪɜɢɫ ɢ 
ɪɚɛɨɬɚɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫ ɤɨɦɩɶɸɬɟɪɨɦ, ɞɚɠɟ ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɵɲɟɥ ɢɡ 
ɫɜɨɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ Windows. 

Wippien ɭɦɟɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɢ ɜ 64-ɛɢɬɨɜɵɯ ɜɟɪɫɢɹɯ Windows, ɞɥɹ 
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɶɧɨ ɫɤɚɱɚɬɶ ɢ ɭɫɬɚɧɨɜɢɬɶ 64-ɛɢɬɨɜɵɣ ɞɪɚɣɜɟɪ. Ɍɚɤɠɟ 
ɫɭɳɟɫɬɜɭɟɬ ɛɟɬɚ ɤɨɧɫɨɥɶɧɨɝɨ ɤɥɢɟɧɬɚ Wippien ɞɥɹ Linux. 

  

  

NeoRouter 
Freeware 
Ɋɚɡɪɚɛɨɬɱɢɤ NeoRouter 
ɋɚɣɬ www.neorouter.com 
Ɋɚɡɦɟɪ 8,4 ɆȻ 
Ⱥɞɪɟɫ ɡɚɝɪɭɡɤɢ www.neorouter.com/Downloads.html 
Ʉɪɨɫɫ-ɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ; ɭɫɬɚɧɨɜɤɚ ɧɚ ɪɨɭɬɟɪɵ; ɩɨɞɞɟɪɠɤɚ ɩɪɨɤɫɢ 
Ɋɚɛɨɬɚɟɬ ɤɚɤ ɫɟɪɜɟɪ-ɤɥɢɟɧɬ (ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ «ɨɞɧɨɫɬɨɪɨɧɧɸɸ» 

ɜɢɪɬɭɚɥɶɧɭɸ ɫɟɬɶ) 
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NeoRouter – ɧɚɢɛɨɥɟɟ ɤɪɨɫɫ-ɩɥɚɬɮɨɪɦɟɧɧɚɹ ɭɬɢɥɢɬɚ ɢɡ 
ɜɵɲɟɪɚɫɫɦɨɬɪɟɧɧɵɯ. Ɉɧɚ ɢɧɫɬɚɥɥɢɪɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɧɚ ɜɫɟ ɩɨɫɥɟɞɧɢɟ ɜɟɪɫɢɢ 
Windows (ɧɚɱɢɧɚɹ ɫ Windows 2000) ɢ Mac OS X (ɧɚɱɢɧɚɹ ɫ Tiger), ɧɨ ɢ ɪɚɛɨɬɚɟɬ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɞɢɫɬɪɢɛɭɬɢɜɚɯ Linux (ɜɤɥɸɱɚɹ 64-ɛɢɬɨɜɵɟ 
ɜɟɪɫɢɢ) ɢ, ɱɬɨ ɫɚɦɨɟ ɢɧɬɟɪɟɫɧɨɟ, ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɪɨɭɬɟɪɵ, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɩɪɨɲɢɜɤɢ tomato, fon ɢ openwrt, ɤɨɬɨɪɵɟ ɪɚɫɲɢɪɹɸɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

NeoRouter ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ ɭɱɚɫɬɧɢɤɨɜ ɬɟɦ, ɱɬɨ ɞɟɣɫɬɜɭɟɬ ɩɨ 
ɩɪɢɧɰɢɩɭ ɫɟɪɜɟɪ-ɤɥɢɟɧɬ. ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɟɪɜɟɪɧɭɸ ɱɚɫɬɶ ɧɚ ɨɞɧɨɦ ɢɡ 
ɫɜɨɢɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɡɚɬɟɦ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɧɟɦɭ ɫ ɩɨɦɨɳɶɸ ɨɬɞɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ Network Explorer. Ɇɟɠɞɭ ɉɄ ɫɨɡɞɚɟɬɫɹ ɩɪɹɦɨɟ P2P-ɫɨɟɞɢɧɟɧɢɟ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɨɛɦɟɧɢɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɛɵɫɬɪɟɟ, ɱɟɦ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 
ɫɜɹɡɵɜɚɸɳɟɝɨ ɡɜɟɧɚ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɭɞɚɥɟɧɧɨɦɭ ɤɨɦɩɶɸɬɟɪɭ 
ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɢɧɫɬɚɥɥɢɪɨɜɚɬɶ NeoRouter ɧɚ ɤɚɠɞɨɣ ɦɚɲɢɧɟ. Ⱦɥɹ ɷɬɨɝɨ 
ɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ portable-ɜɟɪɫɢɸ ɩɪɨɝɪɚɦɦɵ, ɡɚɩɢɫɚɧɧɭɸ ɧɚ ɮɥɟɲ-
ɧɚɤɨɩɢɬɟɥɶ. 

ȿɳɟ ɨɞɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ NeoRouter ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɤɚ ɩɪɨɤɫɢ (HTTP, 
SOCKS4 ɢ SOCKS5); ɤɪɨɦɟ ɬɨɝɨ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ ɦɨɠɧɨ 
ɪɚɫɲɢɪɹɬɶ ɫ ɩɨɦɨɳɶɸ ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɞɨɩɨɥɧɟɧɢɣ, ɞɨɫɬɭɩɧɵɯ ɧɚ ɫɚɣɬɟ 
ɪɚɡɪɚɛɨɬɱɢɤɚ. 

 

 

ɇɚɫɬɪɨɣɤɚ ɜɢɪɬɭɚɥɶɧɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɧɚ ɩɪɢɦɟɪɟ Comodo EasyVPN 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɢ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɧɚ 
ɩɪɢɦɟɪɟ ɞɜɭɯ ɱɟɥɨɜɟɤ. ɉɪɨɰɟɞɭɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɨ ɜɨ ɜɫɟɯ 
ɩɪɨɝɪɚɦɦɚɯ, ɦɵ ɛɭɞɟɦ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ Comodo EasyVPN. 



ɂɬɚɤ, ɨɛɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɭɬɢɥɢɬɭ ɫ ɫɚɣɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ (ɩɪɢ 
ɷɬɨɦ ɫɥɟɞɭɟɬ ɫɨɝɥɚɫɢɬɶɫɹ ɧɚ ɞɨɛɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɭ ɧɨɜɨɝɨ ɜɢɪɬɭɚɥɶɧɨɝɨ 
ɚɞɚɩɬɟɪɚ, ɤɨɝɞɚ ɢɧɫɬɚɥɥɹɬɨɪ ɫɩɪɨɫɢɬ ɨɛ ɷɬɨɦ). ɉɨɫɥɟ ɡɚɩɭɫɤɚ EasyVPN 
ɤɚɠɞɨɦɭ ɢɡ ɧɢɯ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɚɤɤɚɭɧɬ, ɱɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɩɪɹɦɨ ɢɡ 
ɩɪɨɝɪɚɦɦɵ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ Register a new account. 

Ⱦɥɹ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɫɟɬɢ ɨɞɢɧ ɢɡ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜɵɛɢɪɚɟɬ ɜ ɦɟɧɸ Networks 
– Create a new network. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɢɦɹ ɫɟɬɢ ɢ ɩɚɪɨɥɶ 
(ɨɩɰɢɸ Enable VPN ɫɨɜɟɬɭɟɦ ɨɫɬɚɜɢɬɶ ɜɤɥɸɱɟɧɧɨɣ). ɉɨɫɥɟ ɷɬɨɝɨ ɞɪɭɝɨɣ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɧɚ ɫɜɨɟɦ ɤɨɦɩɶɸɬɟɪɟ ɩɭɧɤɬ Networks – Join a network ɢ 
ɜɜɨɞɢɬ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɞɢɚɥɨɝɟ ɧɚɡɜɚɧɢɟ ɫɟɬɢ ɢ ɩɚɪɨɥɶ. 

Ɍɟɩɟɪɶ ɨɛɚ ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɢ ɦɨɝɭɬ, ɤ ɩɪɢɦɟɪɭ, ɢɝɪɚɬɶ 
ɜ ɤɨɦɩɶɸɬɟɪɧɵɟ ɢɝɪɵ ɩɨ LAN. 

ȿɳɟ ɨɞɢɧ ɜɚɠɧɵɣ ɦɨɦɟɧɬ ɤɚɫɚɟɬɫɹ ɩɟɪɜɨɝɨ ɡɚɩɭɫɤɚ ɭɬɢɥɢɬɵ ɢ ɩɨɩɵɬɤɢ ɟɟ 
ɜɵɯɨɞɚ ɜ ɂɧɬɟɪɧɟɬ. ɍɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɫɢɫɬɟɦɟ ɮɚɣɪɜɨɥ ɦɨɠɟɬ ɫɩɪɨɫɢɬɶ, ɫɬɨɢɬ 
ɥɢ ɞɨɛɚɜɢɬɶ ɧɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɜ ɛɟɥɵɣ ɫɩɢɫɨɤ. Ɉɬɜɟɱɚɬɶ ɧɭɠɧɨ ɭɬɜɟɪɞɢɬɟɥɶɧɨ, 
ɢɧɚɱɟ ɧɚɫɬɪɨɢɬɶ ɜɢɪɬɭɚɥɶɧɭɸ ɫɟɬɶ ɧɟ ɩɨɥɭɱɢɬɫɹ. 

 

ϯ. Ко̦т̬ол̦̼̽е ̏оп̬о̭̼ 

1. Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɩɪɨɝɪɚɦɦɭ LogMeIn Hamachi&sup2; 
2. Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɩɪɨɝɪɚɦɦɭ Comodo EasyVPN 
3. Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɩɪɨɝɪɚɦɦɭ Remobo 
4. Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɩɪɨɝɪɚɦɦɭ Wippien 
5. Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɩɪɨɝɪɚɦɦɭ NeoRouter 
6. Ɉɩɢɲɢɬɟ ɧɚɫɬɪɨɣɤɭ ɜɢɪɬɭɚɥɶɧɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɧɚ ɩɪɢɦɟɪɟ Comodo 

EasyVPN 
 

Л̌̍о̬̌то̬̦̌́ ̬̌̍от̌ № ϳ 

Ɍɟɦɚ: «ɇɚɫɬɪɨɣɤɚ ɮɢɥɶɬɪɚɰɢɢ TCP/IP» 

 

1 ɈȻЩɂȿ ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ɉɈ ȼЫɉɈɅɇȿɇɂɘ 
ɅȺȻɈɊȺɌɈɊɇɈɃ ɊȺȻɈɌЫ 

1.1 ɐɟɥɶ ɪɚɛɨɬɵ: ɡɧɚɤɨɦɫɬɜɨ ɫ ɧɚɫɬɪɨɣɤɨɣ ɮɢɥɶɬɪɚɰɢɢ TCP/IP. 
1.2  ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ 

ɡɧɚɬɶ: 
o Ɉɫɨɛɟɧɧɨɫɬɢ ɧɚɫɬɪɨɣɤɢ ɮɢɥɶɬɪɚɰɢɢ TCP/IP. 

1.3ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ: 
ɉɟɪɫɨɧɚɥɶɧɚɹ ɗȼɆ ɤɥɚɫɫɚ IBM PC ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; 

ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Windows2000/XP/Vista, MicrosoftOfficeWord. 
1.4ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 

o Ɉɡɧɚɤɨɦɢɬɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ. 
o ɉɨɞɝɨɬɨɜɢɬɶ ɨɬɱɟɬ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. 
o Ɉɬɱɢɬɚɬɶɫɹ ɩɨ ɢɫɩɨɥɧɟɧɧɨɦɭ ɡɚɞɚɧɢɸ. 



 ʿе̬ед ̼̏пол̦е̛̦е̥ л̌̍о̬̌то̬̦о̜ ̬̌̍от̼ к̙̌д̼̜ ̭туде̦т о̦̍́̌̚ 
̛̚у̸̛т̽ п̛̬̌̏л̌ те̵̛̦к̛ ̍е̚оп̭̦̌о̭т̛ п̛̬ ̬̌̍оте ̏ по̥е̺е̛̛̦ ̭ ̾лект̬о̦̦о-

̸̛̼̭̏л̛тел̦̽о̜ те̵̛̦ко̜. 

ϭ.ϱ ˄к̛̦̌̌́̚ по о̴о̬̥лѐ̛̦ отчет̌: 

От̸ет дол̙е̦ ̭оде̬̙̌т̽: т̛тул̦̼̜̽ л̛̭т, ̶ел̽ ̬̌̍от̼; от̏ет̼ ̦̌ 
ко̦т̬ол̦̼̽е ̏оп̬о̭̼; ̼̏̏од̼. 

ϭ.ϲ ˄к̛̦̌̌́̚ по ̭д̌че ̌̚чет̌ п̬епод̌̏̌тел̀ 

     ʪл́ ̭д̸̛̌ ̸̌̚ет̌ ̦ео̵̍од̛̥о: 

ϭͿ ̼̏пол̛̦т̽ п̬̌кт̸̛е̭кое ̌̚д̛̦̌е 

ϮͿ п̬ед̛̻́̏т̽ от̸ет; 

ϯͿ от̏ет̛т̽ ̦̌ ко̦т̬ол̦̼̽е ̏оп̬о̭̼. 

 

 

2 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 

Ϯ.ϭ Ф̛л̽т̶̛̬̌́  

ˁ̥̌̌ ̴̛л̽т̶̛̬̌́ ̦е п̬ед̭т̌̏л́ет ̸̛̦е̐о ̭ло̙̦о̐о, ̏ о̭̦о̏е – ук̛̦̌̌́̚ 
̸е̐о ̥о̙̦о п̬опу̭к̌т̽, ̌ ̸е̐о ̦ет ;̸то ̭ледует у̙е ̛̚ ̛̦̦̌̏̌́̚Ϳ. ˁло̙̦о̭т̽ 
тол̽ко ̏ то̥, ̸то ̍е̚ по̛̛̦̥̦̌́ о̶̛̛̛̬̦̐̌̌̚ ̬̌̍от̼ п̬о̬̥̥̐̌ по п̬отоколу 
tĐp/ip ̾ту ̴̛л̽т̶̛̬̌̀ ̦е ̦̭̌т̬о̛т̽. 

ʤ дл́ о̶̛̛̛̬̦̐̌̌̚ ̴̛л̽т̶̛̛̬̌ о п̬отоколе tĐp/ip ̦̌до ̦̌̚т̽ ̭леду̺̀ее. 
TCP/IP – ̦е ́̏л́ет̭́ ̸е̥-то ед̛̦̼̥ ̶ело̥. Этот п̬отокол ́̏л́ет̭́ ̦̌̍о̬о̥ 
;̭теко̥Ϳ ̛̚ Ϯϱϱ IP-п̬отоколо̏. ˃.е., ̼̬̙̭̏̌̌́̽ о̬̦̍̌̚о, ̾то ̦е од̦̌ т̬у̍̌, по 
кото̬о̜ пе̬ед̌ет̭́ ̴̛̦о̶̛̬̥̌́, ̛ ̦̌̍о̬ ̥̦о̵̛̐ ̥̌ле̦̽к̵̛ т̬у̍, ̵̭̦̦̼̏́̌̚ 
̥̏е̭те. ʻ̌ ̾то̥ ̛ о̭̦о̦̏̌̌ ̴̛л̽т̶̛̬̌́. IP-п̌кет, по̛̥̥о ̌д̬е̭̌ ̛̭то̸̛̦к̌ ̛ 
̌д̬е̭̌ ̸̦̦̌̌̚е̛̦́, ̛̥еет е̺е ̛ т̬ет̛̜ п̬̥̌̌ет̬ – ̦о̥е̬ ip-п̬отокол̌ ̛̚ 
̭тек̌ tĐp/ip, кото̬̼̜ ̾тот п̌кет ̛̭пол̽̚ует. ʿо ̾т̛̥ п̬̥̌̌ет̬̥̌ ̼̏ ̛ ̥о̙ете 
̦̭̌т̬о̛т̽ ̴̛л̽т̶̛̬̌̀. ˃.е. п̬опу̭к̌т̽ п̌кет̼ ϭͿ тол̽ко ̭ т̌ко̐о ̌д̬е̭̌ 
̛̭то̸̛̦к̌ ϮͿ тол̽ко ̦̌ т̌ко̜ ̌д̬е̭ ̸̦̦̌̌̚е̛̦́ ϯͿ тол̽ко по т̌ко̥у-то ̦о̥е̬у 
ip-п̬отокол̌. 



ʻ̛̌̍олее ̸̭̌то ̛̭пол̽̚уе̥̼ ip-п̬отокол̼ ̏ ̭теке tĐp/ip ́̏л́̀т̭́ 
п̬отокол̼ №№ ϭ, ϲ ̛ ϭϳ. О̛̦ ̛̥ѐт ̭о̭̍т̏е̦̦̼е ̛̦̦̌̏̌́̚, ̭оот̏ет̭т̏е̦̦о 
ICMP, TCP, UDP. Эт̛ ip-п̬отокол̼ ̦е п̬о̭т̼, о̛̦ ̛̥ѐт ̭̏о̛ о̭о̍е̦̦о̭т̛. 

2.1.1 ICMP. Этот п̬отокол п̬ед̸̦̦̌̌̚е̦ ̦е дл́ пе̬ед̸̛̌ ̴̛̦о̶̛̛̬̥̌, ̌ 
дл́ ̭лу̙е̦̍о̐о пол̽̚о̛̦̏̌́. ʿо ̦е̥у ̵о̭т̼ пе̬ед̌̀т д̬у̐ д̬у̐у ̬̌̚л̸̛̦у̀ 
̭лу̙е̦̍у̀ ̛л̛ уп̬̌̏л̺́̀у̀ ̴̛̦о̶̛̬̥̌̀, ̭̦̦̏́̌̚у̀ ̭ ̬̌̍ото̜ п̬отокол̌ 
tĐp/ip ̏ ̶ело̥. ʿ̌кет̼ ICMP ̦̏ут̛̬ ̛̥ѐт допол̛̦тел̦̽у̀ ̬̐̌д̶̛̌̀ по т̛п̥̌ 
;̾то к̌к tĐp/ip ̭о̭то̛т ̛̚ ̦̌̍о̬̌ ip-п̬отоколо̏, т̌к ̛ iĐŵp то̙е ̭о̭то̛т ̛̚ 
т̛по̏ iĐŵpͿ. Эт̛̥ т̛п̥̌ п̛̬̭̏ое̦̼ ̦о̥е̬̌. ʰ ̌̚ к̙̌д̼̥ т̌к̛̥ т̛по̥ iĐŵp-

п̌кет̌ ̌̚к̬епле̦о ко̦к̬ет̦ое ̭лу̙е̦̍ое/уп̬̌̏л̺́̀ее ̸̦̦̌̌̚е̛̦е. 

ʪу̥̌̀, ̥̦о̛̥̐ ̛̏̚е̭т̦̌ т̌к̌́ ут̛л̛т̌, к̌к ͞piŶg͟. ˁ ее по̥о̺̽̀ ̥̼ 
̥о̙е̥ п̬оте̭т̛̬о̏̌т̽ до̭туп̦о̭т̽ к̌ко̐о-л̛̍о ̵о̭т̌ ̏ ̭ет̛ ;̏ о̵̛̍оде - 

п̬оп̛̦̐о̏̌т̽Ϳ. ʫ̭л̛ от̏ет̼ п̛̬̹л̛ – ̸̛̦̌̚т ̵о̭т ;ко̥п̽̀те̬, ̭е̬̏е̬, ̛ т.п.Ϳ 
до̭тупе̦ ̏ ̭ет̛. Это ут̛л̛т̌ ̬̌̍от̌ет т̌к. ʿо п̬отоколу iĐŵp, т̛п 8, 

отп̬̌̏л́ет̭́ ̌̚п̬о̭ ̦̌ уд̌ле̦̦̼̜ ̵о̭т. ʦ от̏ет, ̵о̭т, отп̬̌̏л́ет от̏ет̼ по 
п̬отоколу iĐŵp, т̛п Ϭ. ʫ̭л̛ ̼̏ ̵̌̚от̛те ̬̬̌̚е̛̹т̽ пол̽̚о̏̌тел̥́ «п̛̦̐о̏̌т̽», 
̦о п̛̬ ̾то̥ ̭̏е о̭т̌л̦̼̽е ̏о̥̚о̙̦о̭т̛ iĐŵp о̸̛̛̬̦̐̌т̽ – то ̥̏̌ ̦̌до 
̬̬̌̚е̛̹т̽ ̦̌ ̵̼̏од п̌кет̼ т̛п ϴ ̛ ̦̌ ̵̏од п̌кет̼ т̛п Ϭ. ʻо ̸̺̌е ̭̏е̐о, ̏ 
̴̜̬̌̏ол̵̌ е̭т̽ ̏о̥̚о̙̦о̭т̽ ̍олее п̬о̭то̐о ̬̬̌̚е̹е̛̦́ «п̛̦̐о̛̦̏̌́». ˋ̺̌е 
̭̏е̐о ̾то ̼̏̐л́д̛т к̌к ̏ оп̬еделе̦̦о̥ п̬̥̌̌ет̬е ̏̏од̛т̭̽́ ̭ло̏о ͞piŶg͟, ̛ ̏ 
̾то̥ ̭лу̸̌е ̴̜̬̌̏олл ̌̏то̥̌то̥ ̬̬̌̚е̹̌ет о̍̌ т̛п̌ ;ϴ ̛ ϬͿ iĐŵp-п̌кето̏. 

ʿ̛̬ ̬̌̍оте ̏ ̭ет̛ ;̏ ʰ̦те̬̦етͿ, ̬̏е̥́ от ̬̏е̥е̛̦ ̏о̛̦̚к̌ет пот̬е̦̍о̭т̽ 
п̬о̭̥от̬̌ ̥̬̹̬̌ут̌ д̛̙̏е̛̦́ ;т̛̬̭̭̬̌о̏к̌Ϳ п̌кето̏ от ̭̏̌ к к̌ко̥у-̛̦̍уд̽ 
̵о̭ту ;̭̥. ˋ̭̌т̽ Ϯ. DNS ̛ ʺ̬̹̬̌ут̶̛̛̌́̚Ϳ. ʪл́ ̾то̐о е̭т̽ ут̛л̛т̼ ;дл́ Оˁ 
WiŶdoǁs ̾то ͞traĐert͟Ϳ. ˃̛̬̭̭̬̌о̏к̌ то̙е ̬̌̍от̌ет по iĐŵp п̬отоколу. ʿ̛̬ ̾то̥ 
̛̭пол̽̚ует̭́ т̛п п̌кето̏ iĐŵp №ϭϭ. 

Ϯ.ϭ.Ϯ TCP ̛ UDP. Эт̛ д̏̌ ip-п̬отокол̌ о̸е̦̽ по̵о̛̙. О̛̦ ̦̏ут̛̬ ̭е̍́ 
то̙е ̛̥ѐ допол̛̦тел̦̽ое ̬̌̚деле̛̦е ̦̌ т̛п̼. Это ̬̌̚деле̛̦е ̛ ̦̼̌̏̌̚ет̭́ 
«по̬т̼». ʻо, ̏ отл̸̛̛̛ от iĐŵp – ̾то ̬̌̚деле̛̦е ̛̦ое. ʦо пе̵̬̼̏ – по̬то̏ ̏ 
tĐp/udp ̸̛̦̌̚тел̦̽о ̍ол̹̽е ̸е̥ т̛по̏ ̏ iĐŵp. ʰ̵ ̦о̥е̬̌ ;̦о̥е̬̌ по̬то̏Ϳ 
̵̦̌од́т̭́ ̏ д̛̌п̌̚о̦е от Ϭ до ϲϱϱϯϱ. ʦо ̏то̵̬̼ – ̌̚ ̛̛̦̥ ̦е ̌̚к̬епле̦о 
̛̦к̌к̵̛ ̸етк̵̛ ̸̦̦̌̌̚е̛̦̜ ;̥о̐ут ̛̭пол̽̚о̏̌т̽ к̌к̛е у̐од̦оͿ. ʰ ̏ т̬ет̵̛̽ – 

п̛̬ отп̬̌̏ке п̌кет̌ по̬т ̛̭то̸̛̦к̌ ̛ по̬т полу̸̌тел́ ̥о̙ет ̼̍т̽ ̬̦̼̜̌̚ 
;то̸̦ее т̌к п̬̌кт̸̛е̭к̛ ̭̏е̐д̌Ϳ. ˃.е., дл́ п̛̬̥е̬̌, п̌кет по п̬отоколу tĐp от 
̭̏̌ ̵̼̏од̛т ̭ по̬т̌ ϮϮϯϰϱ ̛ п̵̛̬од̛т к ̭е̬̏е̬у ̦̌ по̬т ϴϬ.  



ʫ̭л̛ ̏ пл̦̌е по̬то̏ tĐp ̛ udp од̛̦̌ко̼̏, то ̏от ̏ ̥етоде пе̬ед̸̛̌ 
̴̛̦о̶̛̛̬̥̌ о̛̦ отл̸̛̌̀т̭́. TCP – ̾то «̬̦̐̌̌т̛̬о̦̦̼̜̏̌» п̬отокол. ʫ̭л̛ ̹̏̌ 
ко̥п̽̀те̬ отп̛̬̌̏л ̴̛̦о̶̛̬̥̌̀ по tĐp, то ̏ о̍́̌̚тел̦̽о̥ по̬́дке к ̦е̥у 
п̛̬дет подт̏е̬̙де̛̦е, ̸то ̴̛̦о̶̛̬̥̌́ полу̸е̦̌. ʦ ̭лу̸̌е ̙е ̭ udp, 
ко̥п̽̀те̬ отп̬̌̏л́ет ̴̛̦о̶̛̬̥̌̀ ̛ «̼̌̍̏̌̚ет» о̍ ̾то̥, т.е. д̌л̦̽е̜̹̌́ 
̭уд̽̍̌ отп̬̌̏ле̵̦̦̼ п̌кето̏ е̐о ̭̌̍ол̀т̦о ̦е ̛̦те̬е̭ует. 

ʦе̬̦е̥̭́ к ̴̛л̽т̶̛̛̬̌. ˃̌к дл́ ̴̛л̽т̶̛̛̬̌ п̬отоколо̏ tĐp ̛ udp, 
п̬̥̌̌ет̬о̏ дл́ ̴̛л̽т̶̛̛̬̌ п̌кето̏ ̭т̌ло ̍ол̹̽е: ϭ- ̌д̬е̭ ̛̭то̸̛̦к̌, Ϯ – 

̌д̬е̭ ̸̦̦̌̌̚е̛̦́, ϯ – ̭о̭̍т̏е̦̦о ̭̥̌ п̬отокол ;tĐp ̛л̛ udpͿ, ϰ – по̬т 
̛̭то̸̛̦к̌, ϱ – по̬т ̸̦̦̌̌̚е̛̦́.  

ʫ̭л̛ «по̬т ̸̦̦̌̌̚е̛̦́» ̏ел̸̛̛̦̌ ̛̏̚е̭т̦̌́ ̛ ̴̛к̛̭̬о̦̦̏̌̌́ ;̏ед̽ ̦е 
̦̌́̚ по̬т̌ подкл̸̀е̛̦́, подкл̸̛̀т̭́ ̥̼ ̦е ̭̥о̙е̥Ϳ, то ̏от «по̬т ̛̭то̸̛̦к̌» 
- ̏ел̸̛̛̦̌ ̸̺̌е ̭̏е̐о ̭лу̸̜̦̌̌́ ;Оˁ ̭̥̌̌ ̦ек̛̥ ̭лу̸̜̦̼̥̌ о̬̍̌̚о̥ е̐о 
̸̦̦̌̌̌̚етͿ. К̌к ̭лед̭т̛̏е – о̸е̦̽ ̸̭̌то п̬̥̌̌ет̬ «по̬т ̛̭то̸̛̦к̌» ̦е 
ук̼̌̏̌̚ет̭́ ;то̸̦ее ук̼̌̏̌̚ет̭́ ̭̏е, Ϭ-ϲϱϱϯϱͿ, ̌ ̏ ̦екото̵̬̼ ̴̜̬̌̏олл̵̌ т̌ко̜ 
п̬̥̌̌ет̬ ̏оо̺̍е ̦е п̬еду̭̥от̬е̦. 

ʪл́ п̛̬̥е̬̌. ʪопу̭т̛̥ у ̦̭̌ е̭т̽ ̏ лок̌л̦̽о̜ ̭ет̛ ко̥п̽̀те̬ ̭ ̌д̬е̭о̥ 
ϭϵϮ.ϭϲϴ.Ϭ.ϭϱ, ̛ е̥у ̦̌до д̌т̽ ̏о̥̚о̙̦о̭т̽ ̬̌̍от̼ ̏ ʰ̦те̬̦ет. ʻо ̦е л̀̍у̀ 
̬̌̍оту ̬̬̌̚е̛̹т̽, ̌ тол̽ко п̬о̭̥от̬ ǁeď-̭т̶̛̬̦̌ ̛ пе̬еп̛̭к̌ по ICQ. ˃̌к у̙ 
̭ло̛̙ло̭̽, ̸то ̍ол̛̹̦̭̽т̏о WEB ̭е̬̏е̬о̏ дл́ ̭̏ое̜ ̬̌̍от̼ ̛̭пол̽̚у̀т 
п̬отокол tĐp, по̬т ϴϬ ;httpͿ. ʤ дл́ «̛̺̺̌̚е̵̦̦̼» ̭оед̛̦е̛̦̜ – по̬т ϰϰϯ 
;httpsͿ. ˁе̬̏е̬ ICQ дл́ ̬̌̍от̼ ̛̭пол̽̚ует п̬отокол tĐp, по̬т ϱϭϵϬ. ʪл́ 
̬е̌л̶̛̛̛̌̚ ̾то̐о п̛̬̥е̬̌ ̦̥̌ ̦у̙̦о ̦̌п̛̭̌т̽ ̬̬̌̚е̹̺̌̀ее п̛̬̌̏ло 
̴̛л̽т̶̛̛̬̌ ;̌ ̥о̙ет ̼̍т̽ т̛̬, е̭л̛ ̴̜̬̌̏олл ̦е по̏̚ол́ет ̏ од̦о̥ п̛̬̌̏ле 
ук̌̌̚т̽ ̦е̭кол̽ко ко̦к̬ет̵̦̼ по̬то̏Ϳ, кото̬ое ̍удет ̭оде̬̙̌т̽: 

Код 

Ад̬е̭ ̛̭точн̛к̌  - 192.168.0.15 

Ад̬е̭ н̌̚н̌чен̛́ - л̀̍о̜ 

П̬отокол  - tcp ;̛л̛ ip №6Ϳ 
По̬т ̛̭точн̛к̌ - л̀̍о̜ ;̛л̛ д̛̌п̌̚он 0-65535) 

По̬т н̌̚н̌чен̛́ - 80 (http), 443 (https), 5190 (icq) 

 

ʿ̛̬̏еду п̛̬̥е̬, кото̬̼̜ ̏ ̛̛̙̦̚ ̦е ̬едко ̭лу̸̌ет̭́. Я ̌̚пу̭к̌̀ ̭̏о̜ 
̬̍̌у̚е̬, ̛̦̬̌̍̌̀ ̌д̬е̭ ̭е̬̏е̬̌ ̛ ̛̙̏у е̐о ̭т̶̛̬̦̼̌. ʻо ко̐д̌ ́ «п̛̦̐у̀» е̐о 
– то от̏ет̌ ̦ет ;̭е̬̏е̬ от̭ут̭т̏уетͿ. К̌к т̌кое ̥о̙ет ̼̍т̽? Это ̬е̚ул̽т̌т 



̬̌̍от̼ ̴̜̬̌̏олл̌, кото̬̼̜ ̭то̛т ̦̌ то̥ ̭е̬̏е̬е ;̛л̛ ̐де-то е̺е ̥е̙ду ̛̥̏̌, 
̏ т.̸. ̾то ̥о̙ет ̼̍т̽ ̛ ̴̜̬̌̏олл ̦̌ ̹̏̌е̥ ко̥п̽̀те̬еͿ. ʰ ̾тот ̴̜̬̌̏олл 
̦̭̌т̬ое̦, ̦̌п̛̬̥е̬, т̌к, ̸то о̦ ̬̬̌̚е̹̌ет п̬о̵од̛т п̌кет̥̌ по п̬отоколу tĐp 
;по кото̬̼̥ ̬̌̍от̌̀т ǁeď-̭е̬̏е̬̌Ϳ, ̌ ̏от п̌кет̼ по п̬отоколу i̭ŵp ;по 
кото̬̼̥ ̬̌̍от̌ет piŶgͿ о̦ ̍лок̛̬ует. ʺо̙ет ̼̍т̽ ̛ о̬̍̌т̦̌́ ̛̭ту̶̛̌́, ко̐д̌ 
̭е̬̏е̬ «п̛̦̐ует̭́», ̌ подкл̸̛̀т̭̽́ к ̦е̥у ̦е полу̸̌ет̭́. 

Ко ̭̏е̥у ̼̹̏е ̦̌п̛̭̦̦̌о̥у ̥о̐у до̛̍̌̏т̽ ̭леду̺̀ее. ʪл́ о̶̛̛̛̬̦̐̌̌̚ 
̵̼̏од̌ ̏ ʰ̦те̬̦ет ̦е̭кол̽к̵̛ ко̥п̽̀те̬о̏ ;ко̥п̽̀те̬о̏ лок̌л̦̽о̜ ̭ет̛Ϳ, 
од̵̛̦ ̬̬̌̚е̵̛̹̺̌̀ п̛̬̌̏л ̴̛л̽т̶̛̛̬̌ ̏ ̴̜̬̌̏олле ̦едо̭т̌то̸̦о. 
ʻео̵̍од̛̥о е̺е о̛̬̦̐̌̚о̏̌т̽ т̬̦̭̌л̶̛́̀ ̌д̬е̭о̏ ;̏кл̸̛̀т̽ NATͿ. Это 
от̦о̛̭т̭́ к т̌к ̦̼̌̏̌̚е̥̼̥ «ко̬по̬̌т̛̦̼̥̏» ̴̜̬̌̏олл̥̌ ;к ко̛̥ ̥о̙̦о 
от̦е̭т̛, ̦̌п̛̬̥е̬, ADSL-̥оде̥ ̭ ̴у̦к̶̛е̜ ̥̬̹̬̌ут̶̛̛̛̌̚, о̭̍лу̛̙̺̏̌̀е̐о 
̦е̭кол̽ко ко̥п̽̀те̬о̏Ϳ. К пе̬̭о̦̌л̦̼̥̽ ̴̜̬̌̏олл̥̌ ̾то ̦е от̦о̛̭т̭̽́. 

К̭т̌т̛, ̬̌̚ ̹̌̚л̌ ̬е̸̽ о «ко̬по̬̌т̵̛̦̼̏» ̴̜̬̌̏олл̵̌, до̍̌̏л̀. ʦ 
п̛̬̌̏л̵̌ ̦̌п̛̛̭̦̌́ ̴̛л̽т̶̛̛̬̌ у ̵̛̦, по̛̥̥о ̌д̬е̭о̏ ̛̭то̸̛̦к̌ ̛ 
̸̦̦̌̌̚е̛̦́, п̬отокол̌, по̬то̏ ̛̭то̸̛̦к̌ ̛ ̸̦̦̌̌̚е̛̦́ ;дл́ tĐp ̛ udpͿ, 
до̍̌̏л́̀т̭́ е̺е д̏̌ п̬̥̌̌ет̬̌ – ̵̏од̛̺̜́ ̭ете̏о̜ ̛̦те̴̬е̜̭ ̛ ̵̛̭од̛̺̜́ 
̭ете̏о̜ ̛̦те̴̬е̜̭. 

Ϯ.Ϯ ˃̬̦̭̌л̶̛́́ ̌д̬е̭о̏ ;NATͿ 

NAT ;от ̦̌̐л. Netǁork Address TraŶslatioŶ — «п̬ео̬̍̌̚о̛̦̏̌е ̭ете̵̼̏ 
̌д̬е̭о̏»Ϳ — ̾то ̥е̵̛̦̥̌̚ ̏ ̭ет̵́ TCP/IP, по̏̚ол̛̺̜́̀ п̬ео̬̍̌̚о̼̏̏̌т̽ IP-

̌д̬е̭̌ т̛̬̦̌̚т̵̦̼ п̌кето̏.  

ʦо̥̽̚е̥ ̛̭ту̶̛̌̀, ко̐д̌ у ̦̭̌ п̬едпол̌̐̌ет̭́ де̭́ток, д̬у̐о̜ 
ко̥п̽̀те̬о̏, кото̬̼е ̍удут о̻̍ед̛̦е̦̼ ̏ ̭ет̽ ̭ ̵̼̏одо̥ ̏ ʰ̦те̬̦ет. ʺ̼ 
̦̌̚е̥, ̸то ̼̍ ̬̌̍от̌т̽ ̏ Internet, ̦̌до ̛̥ет̽ ip-̌д̬е̭, кото̬̼̜ ̼̏д̌ет̭́ 
п̬о̜̏̌де̬о̥. ʻо у ̦̭̌ ̥̦о̐о ко̥п̽̀те̬о̏ ̛ од̛̦ ̌д̬е̭ ̛̥ ̦е ̸̛̦̦̹̌̌̽̚, 
полу̸̌ет̭́ ̦̌до у п̬о̜̏̌де̬̌ п̬о̛̭т̽ ̭тол̽ко ̌д̬е̭о̏, ̭кол̽ко ̛̥ее̥ 
ко̥п̽̀те̬о̏. ʪо̛̍̌̏л̛̭̽ ко̥п̽̀те̬̼ – ̸̛̦̌̚т оп́т̽ к п̬о̜̏̌де̬у 
̼̏п̛̬̹̌̏̌т̽ ̌д̬е̭̌. ʥ̬едо̏̌́ ̛̭ту̶̛̌́, ̦е п̬̌̏д̌ л̛? ˈот́ ̼̍ пото̥у, ̸то ip-

̌д̬е̭о̏ ̏ ʰ̦те̬̦ете ̛ т̌к у̙е ̦е̵̏̌тк̌. ʰ е̭л̛ ̼̍ ̭̏е п̬о̛̭л̛ т̌к̛е 
кол̸̛е̭т̏̌ ̌д̬е̭о̏, то ̛̬̌̏̚т̛е ʰ̦те̬̦ет̌ у̙е д̦̌̏о ̼̍ ̭то́ло, т.к. ̌д̬е̭̌ ̼̍ 
у̙е д̦̌̏о ̌̚ко̸̛̦л̛̭̽.  

ʪ̌ ̛ к то̥у ̙е ̥̼ ̦̌̚е̥, ̸то ̥̼ ̭о̚д̌е̥ ̭̏о̛ лок̌л̦̼̽е ̭ет̛ ̭о 
«̭̏о̛̛̥» ip-̌д̬е̛̭̥̌, ̌ пото̥ подкл̸̀̌е̥ ̭̏о̀ ̭ет̽ к ʰ̦те̬̦ет, п̸̛̬е̥ 
̛̥е́ ̭̏е̐о од̛̦ «̛̦те̬̦ето̭̏к̛̜» ip-̌д̬е̭. К̌к ̾то ̏о̥̚о̙̦о? 



ʦ̭е ̾то о̻̭̦̍́́ет̭́ ̛̭пол̽̚о̛̦̏̌е̥ NAT ;т̬̦̭̌л̶̛́е̜ ̌д̬е̭о̏Ϳ. ˋто ̼̍ 
о̛̻̭̦̍́т̽ ̾то по̦́т̛е ́ д̥̌ д̬у̐ое оп̬еделе̛̦е. NAT – ̾то ̥̌̚е̦̌ ̏ ip-п̌кете 
од̦о̐о ̛̚ ip-̌д̬е̭о̏ ;̌д̬е̭̌ ̛̭то̸̛̦к̌ ̛л̛ ̌д̬е̭̌ ̸̦̦̌̌̚е̛̦́Ϳ ̦̌ ̦ек̛̜ 
д̬у̐о̜.  

 

 

ʦо̥̽̚е̥ ̛̬̭у̦ок ϰ. ʻ̌ ̛̬̭у̦ке ̥̼ ̛̥ее̥ лок̌л̦̽у̀ ̭ет̽ ̭ ̌д̬е̛̭̥̌ 
ϭϵϮ.ϭϲϴ.Ϭ.̵. ʦ ̦е̜ е̭т̽ ̴̜̬̌̏олл, к кото̬о̥у подкл̸̀е̦ ʰ̦те̬̦ет ̭ 
̼̏деле̦̦̼̥ п̬о̜̏̌де̬о̥ «̛̦те̬̦ето̭̏к̛̥» ̌д̬е̭о̥ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ. ʰ е̺е, 
дл́ п̛̬̥е̬̌, п̛̬̏еде̦ ̦ек̛̜ WEB-̭е̬̏е̬ ̏ ̛̦те̬̦ете, у кото̬о̐о ip-̌д̬е̭ 
1.1.1.1.  

ˋто ̼̍ ̾то ̵̭е̥̌ ̬̌̍от̌л̌ ;т.е. ко̥п̽̀те̬̼ ϭ,Ϯ ̵̼̏од̛л̛ ̏ InternetͿ, ̦̌ 
Fireǁall ̦̌ ̛̦те̴̬е̜̭е ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ ̏кл̸̀е̦̌ т̬̦̭̌л̶̛́́ ̌д̬е̭о̏ ̭о ̭̏ое̐о 
ip-̌д̬е̭̌. 

ʦкл̸̛̀т̽ т̬̦̭̌л̶̛́̀ ̌д̬е̭о̏ ̭о ̭̏ое̐о ̌д̬е̭̌ ̦̌ ̭ете̏о̥ ̛̦те̴̬е̜̭е – 

̾то о̸̦̌̌̚ет, ̸то п̌кет̼, кото̬̼е ̵̼̏од́т ̭ ̾то̐о ̭ете̏о̐о ̛̦те̴̬е̜̭̌, 
п̬ео̬̍̌̚у̀т̭́. ʿ̬ео̬̍̌̚о̛̦̏̌е ̌̚кл̸̀̌ет̭́ ̏ ̥̌̚е̦е ̏ п̌кете ip-̌д̬е̭̌-

̛̭то̸̛̦к̌ ̦̌ ̭̏о̜ ̌д̬е̭ ;т.е. ̦̌ ̌д̬е̭, кото̬̼̜ п̬оп̛̭̦̌ ̦̌ ̾то̥ ̭ете̏о̥ 
̛̦те̴̬е̜̭еͿ. 

ʿод̬о̦̍ее. ʦ̼ ̵̌̚отел̛ ̦̌ ко̥п̽̀те̬е ϭ полу̸̛т̽ ̴̛̦о̶̛̬̥̌́ ̭ WEB-

̭е̬̏е̬̌. ʦ ̾то̥ ̭лу̸̌е, ко̥п̽̀те̬ ϭ от̭̼л̌ет п̌кет ̭ ̌̚п̬о̭о̥ ̴̛̦о̶̛̛̬̥̌. 
ˈ̬̌̌кте̛̬̭т̛к̛ ̾то̐о п̌кет̌ т̌ко̼̏: ʤд̬е̭ ̛̭то̸̛̦к̌ – ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ, ʤд̬е̭ 
̸̦̦̌̌̚е̛̦́ – ϭ.ϭ.ϭ.ϭ. Это п̌кет до̍е̙̌л до Fireǁall, п̬о̹ел ̭к̏о̽̚ ̦е̐о, ̛ 
по̍е̙̌л д̌л̹̽е ̏ Internet. ʻо, ко̐д̌ о̦ ̵̼̏од̛л ̭ Fireǁall ;̵̼̏од̛л ̭ ̭ете̏о̐о 
̛̦те̴̬е̜̭̌ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭͿ, о̦ п̬ео̬̍̌̚о̏̌л̭́, ̛ тепе̬̽ е̐о ̵̬̌̌кте̛̬̭т̛к̛ 
т̌ко̼̏: ʤд̬е̭ ̛̭то̸̛̦к̌ – ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ, ʤд̬е̭ ̸̦̦̌̌̚е̛̦́ – ϭ.ϭ.ϭ.ϭ. ʦот ̦̹̌ 



п̌кет у̭пе̹̦о до̍е̙̌л до WEB-̭е̬̏е̬̌. WEB-̭е̬̏е̬ е̐о п̛̬̦́л, п̬о̸̛т̌л. ʤ 
п̬о̸̛т̌л о̦, ̸то ̦ек̛̜ ко̥п̽̀те̬ ̭ ̌д̬е̭о̥ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ ̵о̸ет ̴̛̦о̶̛̛̬̥̌. 
Этот ̭е̬̏е̬ до̬̼̥̍ ок̌̌̚л̭́, ̭о̬̍̌л ̦у̙̦у̀ ̴̛̦о̶̛̬̥̌̀, ̛ по̭л̌л ее ̏ 
от̏ет̦о̥ п̌кете о̬̍̌т̦о ко̥п̽̀те̬у ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ.  

ʤ ̏от е̭л̛ ̼̍ т̬̦̭̌л̶̛́̀ ;ŶatͿ ̦̌ Fireǁall ̼̌̍̚л̛ ̏кл̸̛̀т̽, то к WEB-

̭е̬̏е̬у ̌̚п̬о̭ п̛̬̹ел ̼̍ от ко̥п̽̀те̬̌ ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ. ˃ол̽ко ̏от ̭̥̼̭л̌ ̏ 
от̏ете ̦ет, т.к. ̭̏е̛̥̬̦̌́ ̭ет̽ т̌к̛е ̌д̬е̭̌ отп̬̌̏к̛ ̦е п̛̬̦̌̚ет, ̛̦куд̌ ̦е 
̦̌п̬̌̏л́ет. 

ʻо ̏е̬̦е̥̭́ к ̦̹̌е̥у от̏ет̦о̥у п̌кету. ʦот о̦ ̏е̬̦ул̭́ к Fireǁall. 
ʿод̵од́ к Fireǁall, от̏ет̦̼̜ п̌кет ̛̥еет п̬̥̌̌ет̬̼: ʤд̬е̭ ̛̭то̸̛̦к̌ – 1.1.1.1, 

ʤд̬е̭ ̸̦̦̌̌̚е̛̦́ – ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ. Fireǁall, у̶̛̥̦̌, у̛̏дел, ̸то ̾то от̏ет ̦̌ 
̌̚п̬о̭, ̶̛̛̛̦̌то̬о̥ кото̬о̐о ̼̍л Ко̥п̽̀те̬ ϭ. ʰ ̦̌ ̵̏оде ;п̛̬ ̵̏оде п̌кет̌ 
̦̌ ̭ете̏о̜ ̛̦те̴̬е̜̭ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭͿ, ̭дел̌л о̬̍̌т̦ое п̬ео̬̍̌̚о̛̦̏̌е ̌д̬е̭̌, 
т.е. ̏е̬̦ул ̦̌ ̥е̭то ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ ̥̏е̭то ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ. ˃.е. ̦̌ ̵̼̏оде от 
Fireǁall ̛ ̦̌ под̵оде к ко̥п̽̀те̬у ϭ, ̦̹̌ от̏ет̦̼̜ п̌кет ̛̥еет п̬̥̌̌ет̬̼: 
ʤд̬е̭ ̛̭то̸̛̦к̌ – ϭ.ϭ.ϭ.ϭ, ʤд̬е̭ ̸̦̦̌̌̚е̛̦́ – 192.168.0.11. 

ʦот ̛ ̏е̭̽ ̌л̐о̛̬т̥ т̬̦̭̌л̶̛̛́ ̌д̬е̭̌ ;̦̌дѐ̭̽, ̼̏ по̦́л̛Ϳ. ˈо̸у 
о̬̍̌т̛т̽ ̛̛̦̥̦̏̌е ̦̌ Ϯ ̥о̥е̦т̌. 

ϭͿ ˃̬̦̭̌л̶̛́́ ̌д̬е̭̌ дл́ ко̥п̽̀те̬о̏ лок̌л̦̽о̜ ̭ет̛ п̬о̸̬̦̌̌̚. ˃.е. 
̦̹̌ ко̥п̽̀те̬ ϭ отп̬̌̏л́ет п̌кет̼ ̭ ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ ̦̌ ϭ.ϭ.ϭ.ϭ, ̛ ̏ от̏ет 
полу̸̌ет п̌кет̼ ̭ ̌д̬е̭̌ ϭ.ϭ.ϭ.ϭ ̦̌ ̌д̬е̭ ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ. ʤ то, ̸то ̐де-то 
п̬о̵̛̭од̛т под̥е̦̌ ̌д̬е̭̌, о̦ ;ко̥п̽̀те̬Ϳ д̙̌е ̛ ̦е ̏ ку̬̭е. 

ϮͿ ʻ̹̌ Fireǁall ̭о ̭̏ое̜ т̬̦̭̌л̶̛́е̜ ̥̭̌к̛̬ует ̦̹̌у ̭ет̽. C к̌ко̐о ̼̍ 
ко̥п̽̀те̬̌ ̦̹̌е̜ лок̌л̦̽о̜ ̭ет̛ ̥̼ ̦е ̬̌̍от̌л̛, дл́ Weď-̭е̬̏е̬̌ ̾то 
̭̏е̐д̌ од̛̦ ко̥п̽̀те̬ – ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ. ʰ о то̥, ̸то ̦̌ ̭̥̌о̥ деле ̬̌̍от̌ет 
̥̦о̐о ко̥п̽̀те̬о̏ – е̥у ̦е по̦́т̽. 

ʺ̼ ̬̭̭̥̌от̬ел̛ т̬̦̭̌л̶̛́̀ ̌д̬е̭̌ ̛̭то̸̛̦к̌. ˃епе̬̽ ̬̭̭̥̌от̛̬̥ 
д̬у̐о̜ ̛̬̦̏̌̌т. ʪопу̭т̛̥, ̦̌ ко̥п̽̀те̬е ϭ ̥̼ о̛̬̦̐̌̚о̏̌л̛ ̭̏о̜ Weď-

̭е̬̏е̬. ʰ тепе̬̽ ̵от̛̥, ̸то ̼̍ ̛̚ ʰ̦те̬̦ет̌ л̀д̛ ̥о̐л̛ к ̦е̥у подкл̸̀̌т̭̽́. 
К̌к ̾то ̭дел̌т̽? ʦед̽ ̌д̬е̭ ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ ̛̚ Interneta ̦е ̛̏де̦, ̌ е̭л̛ ̦̬̌̍̌т̽ 
̌д̬е̭ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ, то ̦̹̌ Fireǁall ̬е̛̹т, ̸то кто-то ̛̥е̦̦о к ̦е̥у ̵о̸ет 
подкл̸̛̀т̭̽́. ʤ т.к. ̦̌ ̦е̥ ̛̦к̌к̵̛ ǁeď-̭е̬̏е̬о̏ ̦ет, то д̭̌т от̍о̜.  

ˀе̹е̛̦е п̬о̭то – ̦̌до ̛̭пол̽̚о̏̌т̽ ̭̏̀ ту̙е т̬̦̭̌л̶̛́̀ ̌д̬е̭о̏. ʻо 
по ̛̦о̜ ̵̭е̥е, ̸е̥ ̼̍ло оп̛̭̦̌о ̼̹̏е. ʻу̙̦о ̏ ̦̭̌т̬о̜к̵̌ Fireǁall е̥у 
̭к̌̌̚т̽, ̸то е̭л̛ к те̍е ̦̌ ̛̦те̴̬е̜̭ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ п̛̬дет ̌̚п̬о̭ ̦̌ 



подкл̸̀е̛̦е по по̬ту ϴϬ п̬отокол̌ tĐp ;по ̾то̥у п̬отоколу/по̬ту ̬̌̍от̌̀т 
web-̭е̬̏е̬̌Ϳ, то т̬̦̭̌л̛̬у̜ ̌д̬е̭-̸̦̦̌̌̚е̛̦е ̦̌ ip ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ.  

ʦ ̾то̥ ̭лу̸̌е, ̦ек̛̜ пол̽̚о̏̌тел̽ ʰ̦те̬̦ет̌ дл́ подкл̸̀е̛̦́ ̛̦̬̌̍̌ет 
̌д̬е̭ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ. Fireǁall полу̸̌ет п̌кет ̌̚п̬о̭̌ ̴̛̦о̶̛̛̬̥̌, ̛, ̭о̐л̭̦̌о 
̛̦̹̥̌ ук̛̦̥̌̌́̚, ̥̏е̭то ̌д̬е̭̌ ̸̦̦̌̌̚е̛̦́ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ ̏ п̌кет под̭т̌̏л́ет 
̌д̬е̭ ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ. ʰ д̌лее ̾тот п̌кет, ̭о̐л̭̦̌о п̛̬̌̏л̥̌ ̥̬̹̬̌ут̶̛̛̛̌̚ 
у̵од̛т к ко̥п̽̀те̬у ϭ. Ко̥п̽̀те̬ ϭ ̭о̬̍̌л ̦у̙̦у̀ ̴̛̦о̶̛̬̥̌̀ ̛ отп̛̬̌̏л 
от̏ет̦̼̜ п̌кет. ʤд̬е̭ ̛̭то̸̛̦к̌ ̾то̐о п̌кет̌ – ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ. ʿ̌кет п̬о̹ел 
̸е̬е̚ Fireǁall, ̛ у̙е ̦̌ ̵̼̏оде ̛̚ ̦е̐о ;̦̌ ̵̼̏од̦о̥ ̛̦те̴̬е̜̭еͿ, ̌д̬е̭ 
̛̭то̸̛̦к̌ под̥е̛̦л̭́ о̬̍̌т̦о ̦̌ ̌д̬е̭ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ 

ʻо, ̦е ̌̍̚уд̽те! ʿ̛̬̌̏л̌ т̬̦̭̌л̶̛̛́ ̦е д̌̀т ̬̬̌̚е̹е̛̦́ ̦̌ п̬о̵о̙де̛̦е 
̸е̬е̚ Fireǁall. ʻео̵̍од̛̥о е̺е ̏ п̛̬̌̏л̵̌ ̴̛л̽т̶̛̛̬̌ ̬̬̌̚е̛̹т̽ 
подкл̸̀е̛̦е л̀̍о̐о ко̥п̽̀те̬̌ ̛̚ ʰ̦ет̌ к ко̥п̽̀те̬у ϭϵϮ.ϭϲϴ.Ϭ.ϭϭ ;̵от́ ̏ 
̦екото̵̬̼ ̴̜̬̌̏олл̵̌ п̛̬̌̏л̌ ̴̛л̽т̶̛̛̬̌ ̛ т̬̦̭̌л̶̛̛́ о̻̍ед̛̦е̦̼Ϳ. 

˃̬̦̭̌л̶̛́́ ̌д̬е̭̌-̸̦̦̌̌̚е̛̦́ о̸е̦̽ ̸̭̌то ̦̼̌̏̌̚ет̭́ ̭ло̏о̭о̸ет̛̦̌е̥ 
«ʿу̍л̛к̶̛̌́ ̭е̬̏е̬о̏». ʰ ̚де̭̽ то̙е ̵о̸у о̬̍̌т̛т̽ ̛̛̦̥̦̏̌е ̦̌ од̛̦ 
̥о̥е̦т. 

˃̌ко̜ т̛п т̬̦̭̌л̶̛̛́ оп́т̽-т̌к̛ ̥̭̌к̛̬ует ̦̹̌у ̭ет̽ ;̛̦̹̌ ̭е̬̏е̬̌Ϳ. 
ʦед̽ ̦ек̛̜ пол̽̚о̏̌тел̽ Interneta отп̬̌̏л́ет ̌̚п̬о̭̼ ̦̌ ̌д̬е̭ ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ, 
̛ ̭ ̦е̐о ̙е полу̸̌ет от̏ет̼. О̦ ̏ пол̦о̜ у̏е̬е̦̦о̭т̛, ̸то ϭϵϱ.ϭϵϱ.ϭϵϱ.ϭ ̛ е̭т̽ 
̭е̬̏е̬, ̭ кото̬̼̥ о̦ ̬̌̍от̌ет. 

Допол̛̦тел̦̼̽е ̭̏еде̛̦́.  

ˈо̸у ̭к̌̌̚т̽ п̬̌у ̭ло̏ о т̌к̵̛ по̦́т̵̛́, к̌к «ˁе̬̼̜ ̌д̬е̭» ̛ «ʥел̼̜ 
̌д̬е̭». ʥел̼̜ ̌д̬е̭ – ̾то ̦̭̌то̛̺̜́ «̛̦те̬̦ето̭̏к̛̜» ip-̌д̬е̭. ˁе̬̼̜ ̌д̬е̭ 
– ̾то ̌д̬е̭ ̏ лок̌л̦̽о̜ ̭ет̛. Ко̥п̽̀те̬, ̛̥ѐ̛̺̜ «̭е̬̼̜» ̌д̬е̭, ̵̼̏од̛т ̏ 
ʰ̦те̬̦ет ̸е̬е̚ NAT, ̐де е̐о п̌кет̥̌ п̛̛̬̭̏̌̏̌ет̭́ «̍ел̼̜» ̌д̬е̭.  

NAT "̛̥е̦̦о ̵̼̏од" ̏ ʰ̦те̬̦ет ̦е о̸̛̛̬̦̐̌̏̌ет. ʤ ̏от ̏о̥̚о̙̦о̭т̽ 
подкл̸̀е̛̦́ к ̥̏̌ ̛̚ ʰ̦те̬̦ет – ̍лок̛̬ует. ˁ од̦о̜ ̭то̬о̦̼ ̾то 
о̸̛̛̬̦̐̌̏̌ет ̛̹̏̌ ̏о̥̚о̙̦о̭т̛ ̬̌̍от̼ ̏ Internete, ̦о ̭ д̬у̐о̜ ̭то̬о̦̼ о̦ 
д̌ет ϭϬϬ% ̛̺̌̚ту, ̸то к ̥̏̌ «̦епо̭̬ед̭т̏е̦̦о ̛̚ ̦̏е» ̛̦кто ̦е подкл̸̛̀т̭̽́ 
;̦о ̏от от то̐о, ̸то ̌̚пу̺е̦̦̼̜ у ̭̏̌ ̦ек̛̜ ̛̬̏у̭ ̭̥̌ от ̭̏̌ ̼̜̏дет Internet ̛ 
по ̾то̥у ̭оед̛̦ѐ̛̦ п̛̬т̛̺̌т/ут̛̺̌т ̭̏е ̸то е̥у ̦у̙̦о, ко̦е̸̦о ̛̺̌̚т̼ 
̦етͿ. ʫ̭л̛ подкл̸̀е̛̦е к ̥̏̌ ̭̏е-т̌к̛ ̦ео̵̍од̛̥о, то ̦̌до о̛̬̦̐̌̚о̏̌т̽ е̺е 
од̦у т̬̦̭̌л̶̛́̀ ̌д̬е̭о̏. ʤ ̛̥е̦̦о «ʿу̍л̛к̶̛̌̀ ̹̏̌е̐о ко̥п̽̀те̬̌» по 
̦ео̵̍од̛̥̼̥ ̥̏̌ по̬т̥̌ ;̦у ̛л̛ по ̭̏е̥ по̬т̥̌Ϳ. 



 

ϯ. Ко̦т̬ол̦̼̽е ̏оп̬о̭̼ 

1. ʿо̦́т̛е ̴̛л̽т̶̛̛̬̌ 

2. ʻ̛̌̍олее ̸̭̌то ̛̭пол̽̚уе̥̼ ip-п̬отокол̼ ̏ ̭теке tĐp/ip 

3. ʿ̬отокол ICMP 

4. ʿ̬отокол TCP 

5. ʿ̬отокол UDP 

6. ˃̬̦̭̌л̶̛́́ ̌д̬е̭о̏ ;по̛̭̦́те ̦̌ п̛̬̥е̬еͿ 
 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 8 . 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɬɨɤɨɥɵ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ 

Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɞɚɱɢ PPP ɱɟɪɟɡ Ethernet (PPPoE). 
ȼɢɪɬɭɚɥɶɧɚɹ ɱɚɫɬɧɚɹ ɫɟɬɶ ɧɚ ɨɫɧɨɜɟ ɬɭɧɧɟɥɶɧɨɝɨ 

ɩɪɨɬɨɤɨɥɚ ɬɢɩɚ ɬɨɱɤɚ-ɬɨɱɤɚ (PPTP VPN). 

1 Ɉɩɢɫɚɧɢɟ 

1.1 Ɇɟɬɨɞ ɩɟɪɟɞɚɱɢ PPP ɱɟɪɟɡ Ethernet (PPPoE) 

ɉɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɬɢɩɚ ɬɨɱɤɚ-ɬɨɱɤɚ (Point-to-Point Protocol, PPP) ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɫɬɚɧɞɚɪɬɧɵɣ ɦɟɬɨɞ ɩɟɪɟɞɚɱɢ ɦɭɥɶɬɢɩɪɨɬɨɤɨɥɶɧɵɯ ɞɟɣɬɚɝɪɚɦɦ ɱɟɪɟɡ ɞɜɭɯɬɨɱɟɱɧɵɟ 
ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ȼ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɢɡɭɱɚɟɬɫɹ, ɤɚɤ ɨɛɟɫɩɟɱɢɬɶ ɊɊɊ 
ɫɟɫɫɢɸ ɢ ɢɧɤɚɩɫɭɥɢɪɨɜɚɬɶ ɩɚɤɟɬɵ ɊɊɊ ɱɟɪɟɡ Ethernet. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɟɤɚ PPP ɜ ɫɟɬɢ Ethernet ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɣ, ɧɨ ɭɠɟ 
ɩɨɥɭɱɢɥɚ ɞɨɫɬɚɬɨɱɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨɤɭɦɟɧɬɨɦ 
RFC 2516. Ɋɨɞɨɧɚɱɚɥɶɧɢɤɚɦɢ ɪɚɡɪɚɛɨɬɤɢ ɷɬɨɝɨ ɞɨɤɭɦɟɧɬɚ ɹɜɢɥɢɫɶ ɤɨɦɩɚɧɢɢ RedBack 
Networks, RouterWare, UUNET ɢ ɞɪɭɝɢɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɩɪɨɜɚɣɞɟɪɚɦ ɂɧɬɟɪɧɟɬ-ɭɫɥɭɝ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɭɱɟɬɟ ɞɨɫɬɭɩɚ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤ ɫɟɬɢ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɬɟɯ ɩɪɨɜɚɣɞɟɪɨɜ, ɤɨɬɨɪɵɟ ɩɥɚɧɢɪɭɸɬ ɢɥɢ 
ɭɠɟ ɩɪɟɞɥɚɝɚɸɬ ɫɜɨɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɞɨɫɬɭɩ ɤ ɂɧɬɟɪɧɟɬɭ ɩɪɢ ɩɨɦɨɳɢ ɫɟɬɢ Ethernet, 
ɧɚɩɪɢɦɟɪ, ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɠɢɥɵɯ ɤɨɦɩɥɟɤɫɚɯ, ɝɞɟ ɤɚɛɟɥɶɧɚɹ ɪɚɡɜɨɞɤɚ ɜɢɬɨɣ ɩɚɪɨɣ ɭɠɟ ɧɟ 
ɹɜɥɹɟɬɫɹ ɧɨɜɲɟɫɬɜɨɦ.  

Ɂɚɫɥɭɠɢɜɚɟɬ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɩɪɨɜɚɣɞɟɪɚ, 
ɭɫɬɚɧɨɜɤɢ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɜ ɩɨɞɴɟɡɞɟ ɠɢɥɨɝɨ ɡɞɚɧɢɹ, ɫɟɬɟɜɨɣ ɤɚɪɬɵ ɢ ɧɟɛɨɥɶɲɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɤɨɦɩɶɸɬɟɪ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɟ ɧɭɠɟɧ ɦɨɞɟɦ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɡɚɧɢɦɚɬɶ ɟɞɢɧɫɬɜɟɧɧɭɸ ɬɟɥɟɮɨɧɧɭɸ ɥɢɧɢɸ, ɬɚɤ ɤɚɤ ɩɪɨɜɚɣɞɟɪ ɭɫɥɭɝ ɬɟɩɟɪɶ ɦɨɠɟɬ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ, ɨɝɪɚɧɢɱɢɜɚɬɶ ɞɨɫɬɭɩ ɢ ɭɱɟɬ ɬɪɚɮɢɤɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɥɨɜɧɨ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɪɚɛɨɬɚɟɬ ɩɨ ɨɛɵɱɧɨɦɭ ɦɨɞɟɦɧɨɦɭ ɤɚɧɚɥɭ. Ɍɚɤɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɬɚɥɚ ɜɨɡɦɨɠɧɨɣ 
ɛɥɚɝɨɞɚɪɹ ɬɟɯɧɨɥɨɝɢɢ PPPoE, ɤɨɬɨɪɚɹ ɡɚɩɭɫɤɚɟɬ ɫɟɫɫɢɸ PPP, ɧɨ ɧɟ ɩɨɜɟɪɯ ɦɨɞɟɦɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ, ɚ ɩɨɜɟɪɯ ɫɟɬɢ Ethernet.  



ɉɪɢ ɷɬɨɦ, ɛɭɞɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨ ɩɪɨɬɨɤɨɥɚɦ PAP ɢ 
CHAP, ɞɢɧɚɦɢɱɟɫɤɨɟ ɜɵɞɟɥɟɧɢɟ IP-ɚɞɪɟɫɨɜ ɩɨɥɶɡɨɜɚɬɟɥɹɦ, ɧɚɡɧɚɱɟɧɢɟ ɚɞɪɟɫɚ ɲɥɸɡɚ, DNS-
ɫɟɪɜɟɪɚ ɢ ɬ.ɞ. Ɍɚɤɠɟ ɩɪɨɬɨɤɨɥ PPP ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ – ɫɠɚɬɢɟ ɢ 
ɲɢɮɪɨɜɚɧɢɟ ɬɪɚɮɢɤɚ. 

Ɍɟɯɧɨɥɨɝɢɹ PPPoE ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɞɟɲɟɜɵɯ ɩɪɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɞɨɫɬɭɩɚ ɤ ɭɫɥɭɝɚɦ ɂɧɬɟɪɧɟɬ ɜ ɠɢɥɵɯ ɤɨɦɩɥɟɤɫɚɯ ɧɚ ɛɚɡɟ Ethernet ɢ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɢ DSL. ȼ ɱɚɫɬɧɨɫɬɢ, ɫɚɦɵɣ ɢɡɜɟɫɬɧɵɣ ɦɨɫɤɨɜɫɤɢɣ ɂɧɬɟɪɧɟɬ-
ɩɪɨɜɚɣɞɟɪ ɆɌɍ-ɂɧɬɟɥ ɢɫɩɨɥɶɡɭɟɬ ɷɬɭ ɬɟɯɧɨɥɨɝɢɸ ɜ ɭɫɥɭɝɟ «ɋɌɊɂɆ – ɞɨɦɚɲɧɢɣ ɂɧɬɟɪɧɟɬ-
ɤɚɧɚɥ». 

Ɍɚɤ ɤɚɤ ɩɪɢɧɰɢɩɨɦ ɪɚɛɨɬɵ PPPoE ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ "ɬɨɱɤɚ-ɬɨɱɤɚ" ɩɨɜɟɪɯ 
ɨɛɳɟɣ ɫɪɟɞɵ Ethernet, ɬɨ ɩɪɨɰɟɫɫ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ PPPoE ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ 
ɫɬɚɞɢɢ. ȼ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɞɜɚ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɫɨɨɛɳɢɬɶ ɞɪɭɝ ɞɪɭɝɭ ɫɜɨɢ ɚɞɪɟɫɚ ɢ 
ɭɫɬɚɧɨɜɢɬɶ ɧɚɱɚɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɚ ɜɨ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɡɚɩɭɫɬɢɬɶ ɫɟɫɫɢɸ PPP.  

ɋɬɚɞɢɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɦɟɠɞɭ ɤɥɢɟɧɬɨɦ (ɤɨɦɩɶɸɬɟɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɹ) ɢ 
ɫɟɪɜɟɪɨɦ (ɤɨɧɰɟɧɬɪɚɬɨɪɨɦ ɞɨɫɬɭɩɚ ɩɪɨɜɚɣɞɟɪɚ) ɞɟɥɢɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɤɥɢɟɧɬ ɩɨɫɵɥɚɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɡɚɩɪɨɫ PADI (PPPoE Active Discovery 
Initiation) ɧɚ ɩɨɢɫɤ ɫɟɪɜɟɪɚ ɫɨ ɫɥɭɠɛɨɣ PPPoE. ɗɬɨɬ ɡɚɩɪɨɫ ɩɨɥɭɱɚɸɬ ɜɫɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɫɟɬɢ, 
ɧɨ ɨɬɜɟɬɢɬ ɧɚ ɧɟɝɨ ɬɨɥɶɤɨ ɬɨɬ, ɭ ɤɨɝɨ ɟɫɬɶ ɩɨɞɞɟɪɠɤɚ ɫɥɭɠɛɵ PPPoE. Ɉɬɜɟɬɧɵɣ ɩɚɤɟɬ ɨɬ 
ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɞɨɫɬɭɩɚ PADO (PPPoE Active Discovery Offer) ɩɨɫɵɥɚɟɬɫɹ ɜ ɨɬɜɟɬ ɤɥɢɟɧɬɭ, ɧɨ 
ɟɫɥɢ ɜ ɫɟɬɢ ɟɫɬɶ ɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜ ɫɨ ɫɥɭɠɛɨɣ PPPoE, ɬɨ ɤɥɢɟɧɬ ɩɨɥɭɱɢɬ ɦɧɨɝɨ ɩɚɤɟɬɨɜ 
PADO. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɤɥɢɟɧɬɚ ɜɵɛɢɪɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɟɦɭ 
ɤɨɧɰɟɧɬɪɚɬɨɪ ɞɨɫɬɭɩɚ ɢ ɩɨɫɵɥɚɟɬ ɟɦɭ ɩɚɤɟɬ PADR (PPPoE Active Discovery Request) ɫ 
ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɬɪɟɛɭɟɦɨɣ ɫɥɭɠɛɟ (ɬɪɟɛɭɟɦɵɣ ɤɥɚɫɫ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɭɝ 
ɩɪɨɜɚɣɞɟɪɚ), ɢɦɹ ɩɪɨɜɚɣɞɟɪɚ ɢ ɬ.ɞ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɚɩɪɨɫɚ, ɤɨɧɰɟɧɬɪɚɬɨɪ ɞɨɫɬɭɩɚ 
ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤ ɧɚɱɚɥɭ PPP ɫɟɫɫɢɢ ɢ ɩɨɫɵɥɚɟɬ ɤɥɢɟɧɬɭ ɩɚɤɟɬ PADS (PPPoE Active 
Discovery Session-confirmation). ȿɫɥɢ ɜɫɟ ɡɚɩɪɚɲɢɜɚɟɦɵɟ ɤɥɢɟɧɬɨɦ ɫɥɭɠɛɵ ɞɨɫɬɭɩɧɵ (ɜ 
ɫɨɫɬɚɜ ɷɬɨɝɨ ɩɚɤɟɬɚ ɜɯɨɞɢɬ ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ ɫɟɫɫɢɢ, ɩɪɢɫɜɨɟɧɧɵɣ ɤɨɧɰɟɧɬɪɚɬɨɪɨɦ), ɬɨ 
ɧɚɱɢɧɚɟɬɫɹ ɜɬɨɪɨɣ ɷɬɚɩ - ɫɬɚɞɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɟɫɫɢɢ. ȿɫɥɢ ɬɪɟɛɭɟɦɵɟ ɤɥɢɟɧɬɨɦ ɭɫɥɭɝɢ ɧɟ 
ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɨɫɬɚɜɥɟɧɵ, ɤɥɢɟɧɬ ɩɨɥɭɱɚɟɬ ɩɚɤɟɬ PADS ɫ ɭɤɚɡɚɧɢɟɦ ɨɲɢɛɤɢ ɜ ɡɚɩɪɨɫɟ 
ɭɫɥɭɝɢ.  

ɋɟɫɫɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɨɜ PPP. ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ PPP-ɫɟɫɫɢɢ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɚɭɬɟɧɬɢɮɢɰɢɪɨɜɚɧ ɩɪɢ ɩɨɦɨɳɢ RADIUS, ɢ ɟɝɨ ɬɪɚɮɢɤ ɛɭɞɟɬ 
ɭɱɢɬɵɜɚɬɶɫɹ ɤɚɤ ɩɪɢ ɨɛɵɱɧɨɦ ɦɨɞɟɦɧɨɦ ɞɨɫɬɭɩɟ. ȿɦɭ ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɣ IP- 
ɚɞɪɟɫ ɢɡ ɩɭɥɚ ɚɞɪɟɫɨɜ ɤɨɧɰɟɧɬɪɚɬɨɪɚ, ɭɫɬɚɧɨɜɢɬɶ ɧɚɫɬɪɨɣɤɢ ɲɥɸɡɚ ɢ DNS-ɫɟɪɜɟɪɚ. ɉɪɢ ɷɬɨɦ 
ɧɚ ɤɨɧɰɟɧɬɪɚɬɨɪɟ ɞɨɫɬɭɩɚ ɤɥɢɟɧɬɭ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɚɜɢɬɫɹ ɜɢɪɬɭɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ. 
ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɤɨɧɰɟɧɬɪɚɬɨɪ ɞɨɫɬɭɩɚ ɩɨɫɵɥɚɥ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɡɚɩɪɨɫɵ ɤɥɢɟɧɬɭ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɫɨɫɬɨɹɧɢɹ. ɗɬɚ ɨɩɟɪɚɰɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɥɢɟɧɬ, ɤɨɬɨɪɵɣ ɩɨ 
ɤɚɤɨɣ-ɥɢɛɨ ɩɪɢɱɢɧɟ ɧɟ ɨɛɨɪɜɚɥ ɫɟɫɫɢɸ ɤɨɪɪɟɤɬɧɵɦ ɨɛɪɚɡɨɦ, ɧɟ ɫɱɢɬɚɥɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦ ɢ 
ɞɥɹ ɧɟɝɨ ɧɟ ɪɟɡɟɪɜɢɪɨɜɚɥɢɫɶ ɪɟɫɭɪɫɵ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɞɨɫɬɭɩɚ.  

Ɂɚɜɟɪɲɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ PPPoE ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɢɧɢɰɢɚɬɢɜɟ ɤɥɢɟɧɬɚ ɢɥɢ ɤɨɧɰɟɧɬɪɚɬɨɪɚ 
ɞɨɫɬɭɩɚ ɩɪɢ ɩɨɦɨɳɢ ɩɨɫɵɥɤɢ ɩɚɤɟɬɚ PADT (PPPoE Active Discovery Terminate).  

ȼ ɩɪɨɬɨɤɨɥɟ PPPoE ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɟ 
ɤɚɤ ɡɚɳɢɬɚ ɨɬ DoS ɚɬɚɤ (Denial of Service). Ɂɚɳɢɬɚ ɨɬ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ DoS ɚɬɚɤɚ 
ɪɟɚɥɢɡɨɜɚɧɚ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɜ ɩɚɤɟɬɵ PADI ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɨɥɹ AC-Cookie, ɤɨɬɨɪɨɟ 
ɩɨɡɜɨɥɹɸɬ ɤɨɧɰɟɧɬɪɚɬɨɪɭ ɞɨɫɬɭɩɚ ɨɝɪɚɧɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɫɟɫɫɢɣ PPPoE 
ɧɚ ɨɞɧɨɝɨ ɤɥɢɟɧɬɚ.  



1.1.1 ɇɚɫɬɪɨɣɤɚ PPPoE-ɫɟɪɜɟɪɚ 

ȼ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ rp-pppoe - Roaring Penguin PPPoE Server and 
Client v.3.8 (/products/rp-pppoe/), ɩɨɫɬɚɜɥɹɟɦɵɣ ɜ ɫɨɫɬɚɜɟ ɦɧɨɝɢɯ ɞɢɫɬɪɢɛɭɬɢɜɨɜ Ɉɋ Linux. 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɫɟɪɜɟɪɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ: 

pppoe-server [options] 

ɉɚɪɚɦɟɬɪɵ: 

-I interface ɍɤɚɡɵɜɚɟɬ, ɤɚɤɨɣ Ethernet-ɢɧɬɟɪɮɟɣɫ ɢɫɩɨɥɶɡɨɜɚɬɶ (eth0, etH2…). 

-C ac_name ɂɦɹ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɞɨɫɬɭɩɚ (access concentrator). 

-S name ɂɦɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɥɭɠɛɵ (service name). Ɇɨɠɟɬ ɛɵɬɶ ɭɤɚɡɚɧɨ ɧɟɫɤɨɥɶɤɨ ɪɚɡ. 

-L ip Ʌɨɤɚɥɶɧɵɣ IP-ɚɞɪɟɫ (IP-ɚɞɪɟɫ ɫɟɪɜɟɪɚ). 

-R ip ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɬɚɪɬɨɜɵɣ ɭɞɚɥɟɧɧɵɣ IP-ɚɞɪɟɫ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ppp-ɫɟɫɫɢɢ, IP-
ɚɞɪɟɫɚ ɤɥɢɟɧɬɨɜ ɧɚɡɧɚɱɚɸɬɫɹ, ɧɚɱɢɧɚɹ ɫɨ ɫɬɚɪɬɨɜɨɝɨ IP-ɚɞɪɟɫɚ. 

-N num Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɟɫɫɢɣ. 

-k Ɂɚɩɭɫɤ ɫɟɪɜɟɪɚ ɜ kernel-ɪɟɠɢɦɟ. 

ɋɟɪɜɟɪ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɬɪɨɟɧɧɭɸ ɜ ɹɞɪɨ ɩɨɞɞɟɪɠɤɭ PPPoE. 

ɉɪɢɦɟɪ: 

pppoe-server –I eth0 –C pppoe-test-ac –L 10.0.0.1 –R 10.0.0.2 –k 

PPPoE ɫɟɪɜɟɪ ɩɪɨɫɥɭɲɢɜɚɟɬ ɭɤɚɡɚɧɧɵɣ ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ ɢ ɨɬɜɟɱɚɟɬ ɧɚ discovery-ɡɚɩɪɨɫɵ 
ɤɥɢɟɧɬɨɜ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ pppoe-ɫɟɫɫɢɢ, ɫɟɪɜɟɪ ɜɵɞɟɥɹɟɬ ɢɡ ɩɭɥɚ IP-ɚɞɪɟɫ ɞɥɹ ɤɥɢɟɧɬɚ ɢ 
ɡɚɩɭɫɤɚɟɬ pppd ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ pppd ɛɟɪɭɬɫɹ 
ɢɡ ɮɚɣɥɚ /etc/ppp/pppoe-server-options. 

ɇɟɤɨɬɨɪɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ pppd: 

require-pap Ɍɪɟɛɭɟɬɫɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ ɤɥɢɟɧɬɚ ɦɟɬɨɞɨɦ PAP. 

require-chap Ɍɪɟɛɭɟɬɫɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ ɤɥɢɟɧɬɚ ɦɟɬɨɞɨɦ CHAP. 

login ɍɱɟɬɧɚɹ ɡɚɩɢɫɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɜɟɪɹɸɬɫɹ ɩɨ ɫɢɫɬɟɦɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ. 

ms-dns ip ɋɟɪɜɟɪ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶ ɤɥɢɟɧɬɭ ɭɤɚɡɚɧɧɵɣ ɚɞɪɟɫ DNS-ɫɟɪɜɟɪɚ. 

noproxyarp ɇɟ ɞɨɛɚɜɥɹɬɶ ɜ ɫɢɫɬɟɦɧɭɸ ARP-ɬɚɛɥɢɰɭ IP ɢ MAC ɚɞɪɟɫɚ ɤɥɢɟɧɬɨɜ. 

ktune Ɋɚɡɪɟɲɢɬɶ pppd ɢɡɦɟɧɹɬɶ ɧɟɤɨɬɨɪɵɟ ɨɩɰɢɢ Ɉɋ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ȿɫɥɢ ɧɟ ɭɤɚɡɚɧ ɩɚɪɚɦɟɬɪ login, ɛɚɡɚ ɞɚɧɧɵɯ ɭɱɟɬɧɵɯ ɡɚɩɢɫɟɣ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɥɠɧɚ 
ɧɚɯɨɞɢɬɫɹ ɜ ɮɚɣɥɚɯ /etc/ppp/pap-secrets ɢɥɢ /etc/ppp/chap-secrets ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ 
ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ (PAP, CHAP). 



1.1.2 ɇɚɫɬɪɨɣɤɚ PPPoE-ɤɥɢɟɧɬɚ 

PPPoE ɤɥɢɟɧɬ, ɬɚɤɠɟ ɤɚɤ ɢ ɫɟɪɜɟɪ, ɦɨɠɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ – user-mode ɢ 
kernel-mode. ȼ user-ɪɟɠɢɦɟ ɬɪɚɧɫɩɨɪɬɧɵɦ ɭɪɨɜɧɟɦ ɞɥɹ pppd ɫɥɭɠɢɬ pppoe - Roaring Penguin 
PPPoE Client. ȼ kernel-ɪɟɠɢɦɟ pppoe-ɫɟɫɫɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɯ ɩɥɚɝɢɧ (rp-
pppoe.so), ɤɨɬɨɪɵɣ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ ɹɞɪɚ Ɉɋ. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ kernel-
ɪɟɠɢɦɚ ɹɞɪɨ Linux ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɛɪɚɧɨ ɫ ɩɨɞɞɟɪɠɤɨɣ PPPoE. Ɉɛɵɱɧɨ ɞɪɚɣɜɟɪɵ PPPoE 
ɫɨɛɢɪɚɸɬɫɹ ɜ ɜɢɞɟ ɦɨɞɭɥɟɣ ɹɞɪɚ – pppox.ko ɢ pppoe.ko. 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɤɥɢɟɧɬɚ ɜ user-ɪɟɠɢɦɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ: 

pppd pty ‘pppoe [pppoe-options]’ [pppd-options] 

ɉɚɪɚɦɟɬɪɵ pppoe-ɤɥɢɟɧɬɚ: 

-A ȼɵɜɨɞɢɬ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɜ ɫɟɬɢ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɞɨɫɬɭɩɚ. 

-I interface ɍɤɚɡɵɜɚɟɬ, ɤɚɤɨɣ Ethernet-ɢɧɬɟɪɮɟɣɫ ɢɫɩɨɥɶɡɨɜɚɬɶ (eth0, etH2…). 

-C ac_name ɂɦɹ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɞɨɫɬɭɩɚ, ɤ ɤɨɬɨɪɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶɫɹ. 

-S name ɂɦɹ ɫɥɭɠɛɵ ɤɨɧɰɟɧɬɪɚɬɨɪɚ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ. 

ɉɚɪɚɦɟɬɪɵ ɞɥɹ pppd ɦɨɝɭɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɦɢ: 

defaultroute ɍɫɬɚɧɨɜɢɬɶ ɲɥɸɡ ɩɨ ɭɦɨɥɱɚɧɢɸ (default route) ɧɚ ɚɞɪɟɫ ɫɟɪɜɟɪɚ 

debug ȼɵɜɨɞɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɨɨɛɳɟɧɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɜ ɫɢɫɬɟɦɧɵɣ ɠɭɪɧɚɥ ɫɨɛɵɬɢɣ 

noipdefault pppd ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ IP-ɚɞɪɟɫ, ɩɨɥɭɱɟɧɧɵɣ ɫ ɫɟɪɜɟɪɚ 

persist ɉɟɪɟɫɨɡɞɚɜɚɬɶ ɫɨɟɞɢɧɟɧɢɟ ɩɪɢ ɩɨɬɟɪɟ ɫɜɹɡɢ 

usepeerdns ɂɫɩɨɥɶɡɨɜɚɬɶ IP-ɚɞɪɟɫɚ DNS-ɫɟɪɜɟɪɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɫɟɪɜɟɪɚ 

user name ɂɦɹ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ, ɤɨɬɨɪɨɟ pppd ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɧɚ 
ɫɟɪɜɟɪɟ. ȼɫɟ ɩɚɪɚɦɟɬɪɵ ɞɚɧɧɨɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɮɚɣɥɚɯ /etc/ppp/pap-
secrets ɢɥɢ /etc/ppp/chap-secrets ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ. 

Ɍɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ require-pap, require-chap, noproxyarp ɢ ktune, 
ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ. 

ɉɪɢɦɟɪ: 

pppd pty ‘pppoe –C pppoe-test-ac’ user test 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɤɥɢɟɧɬɚ ɜ kernel-ɪɟɠɢɦɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ: 

pppd plugin rp-pppoe.so [ethX] [plugin-options] [pppd-options] 

ɝɞɟ ethX - Ethernet-ɢɧɬɟɪɮɟɣɫ (eth0, etH2…) 

Ɉɩɰɢɢ ɩɥɚɝɢɧɚ: 



rp_pppoe_ac ac_name ɂɦɹ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɞɨɫɬɭɩɚ. 

rp_pppoe_service name ɂɦɹ ɫɥɭɠɛɵ ɤɨɧɰɟɧɬɪɚɬɨɪɚ. 

ɉɪɢɦɟɪ: 

pppd plugin rp-pppoe.so eth0 rp_pppoe_ac pppoe-test-ac user test 

1.1.3 PPPoE ɤɥɢɟɧɬ ɞɥɹ Windows XP/2003 (ɜɫɬɪɨɟɧ ɜ Ɉɋ) 

 

1.2 PPTP VPN 

Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɜɢɪɬɭɚɥɶɧɨɣ ɱɚɫɬɧɨɣ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɬɭɧɧɟɥɶɧɨɝɨ ɩɪɨɬɨɤɨɥɚ ɬɢɩɚ 
ɬɨɱɤɚ-ɬɨɱɤɚ ɫɨɞɟɪɠɢɬɫɹ ɜ ɮɚɣɥɟ pptp-vpn-howto.txt (ɫɦ. ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ). 

2 Ɋɚɛɨɱɟɟ ɡɚɞɚɧɢɟ 

2.1 PPPoE 

1. ɋɥɟɞɭɹ ɢɧɫɬɪɭɤɰɢɹɦ ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɢ ɢɫɩɨɥɶɡɭɹ ɫɩɪɚɜɨɱɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ [1], 
ɧɚɫɬɪɨɢɬɶ PPPoE ɫɟɪɜɟɪ ɜ kernel-ɪɟɠɢɦɟ. 

2. ɇɚ ɞɪɭɝɨɦ ɤɨɦɩɶɸɬɟɪɟ ɧɚɫɬɪɨɢɬɶ PPPoE ɤɥɢɟɧɬ ɢ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɫɟɪɜɟɪɭ ɜ ɪɚɡɧɵɯ 
ɪɟɠɢɦɚɯ (user, kernel). 

3. ɉɨɞɤɥɸɱɢɬɶɫɹ ɤ PPPoE ɫɟɪɜɟɪɭ ɫ Ɉɋ Windows. 

2.2 PPTP VPN 

1. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɩɨ ɫɨɡɞɚɧɢɸ PPTP VPN (/usr/doc/labs/lab4/pptp-vpn-
howto.txt). 



2. ɋɥɟɞɭɹ ɢɧɫɬɪɭɤɰɢɹɦ ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɢ ɢɫɩɨɥɶɡɭɹ ɫɩɪɚɜɨɱɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ [2], 
ɧɚɫɬɪɨɢɬɶ VPN ɫɟɪɜɟɪ poptop. 

3. ɇɚ ɞɪɭɝɨɦ ɤɨɦɩɶɸɬɟɪɟ ɧɚɫɬɪɨɢɬɶ pptp ɤɥɢɟɧɬ ɢ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɫɟɪɜɟɪɭ. 
4. ɉɨɞɤɥɸɱɢɬɶɫɹ ɤ VPN ɫɟɪɜɟɪɭ ɫ Ɉɋ Windows. 
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Ɍɟɦɚ: «ɍɫɬɚɧɨɜɤɚ ɢ ɧɚɫɬɪɨɣɤɚ ɫɟɬɟɜɨɣ ɤɚɪɬɵ» 

ɈȻɓɂȿ ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ɉɈ ȼɕɉɈɅɇȿɇɂɘ ɅȺȻɈɊȺɌɈɊɇɈɃ ɊȺȻɈɌɕ 

1.1 ɐɟɥɶ ɪɚɛɨɬɵ: ɧɚɭɱɢɬɶɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɧɚɫɬɪɚɢɜɚɬɶ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ. 

1.2 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɡɧɚɬɶ: 

o Ɉɫɧɨɜɧɵɟ ɧɚɫɬɪɨɣɤɢ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ 

  

1.3 ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ: 

ɉɟɪɫɨɧɚɥɶɧɚɹ ɗȼɆ ɤɥɚɫɫɚ IBM PC ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
Windows2000/XP/Vista, MicrosoftOfficeWord. 

1.4 ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 

o Ɉɡɧɚɤɨɦɢɬɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ. 

o ɉɨɞɝɨɬɨɜɢɬɶ ɨɬɱɟɬ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. 

o Ɉɬɱɢɬɚɬɶɫɹ ɩɨ ɢɫɩɨɥɧɟɧɧɨɦɭ ɡɚɞɚɧɢɸ. 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɨɛɹɡɚɧ ɢɡɭɱɢɬɶ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɨɣ. 

1.5 ɍɤɚɡɚɧɢɹ ɩɨ ɨɮɨɪɦɥɟɧɢɸ ɨɬɱɟɬɚ: 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: ɬɢɬɭɥɶɧɵɣ ɥɢɫɬ, ɰɟɥɶ ɪɚɛɨɬɵ; ɨɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ; 
ɜɵɜɨɞɵ. 

ɍɤɚɡɚɧɢɹ ɩɨ ɫɞɚɱɟ ɡɚɱɟɬɚ ɩɪɟɩɨɞɚɜɚɬɟɥɸ 

Ⱦɥɹ ɫɞɚɱɢ ɡɚɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ: 

1) ɜɵɩɨɥɧɢɬɶ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

2) ɩɪɟɞɴɹɜɢɬɶ ɨɬɱɟɬ; 

3) ɨɬɜɟɬɢɬɶ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 



ɍɫɬɚɧɨɜɤɚ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ 

 
ɇɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2 ɩɨɤɚɡɚɧɵ ɫɟɬɟɜɵɟ ɤɚɪɬɵ ISA ɢ PCI, ɤɨɬɨɪɵɟ ɟɳɟ ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɫɥɨɬ. 

 

ɋɟɬɟɜɚɹ ɤɚɪɬɚ ISA 

 

ɋɟɬɟɜɚɹ ɤɚɪɬɚ PCI 

ɍɫɬɚɧɨɜɢɬɶ ɫɟɬɟɜɭɸ ɤɚɪɬɭ ɧɚ ɦɚɬɟɪɢɧɫɤɭɸ ɩɥɚɬɭ ɨɱɟɧɶ ɩɪɨɫɬɨ. 
ɍɞɚɥɢɬɟ ɧɚ ɤɨɪɩɭɫɟ ɡɚɝɥɭɲɤɭ, ɟɫɥɢ ɨɧɚ ɟɫɬɶ, ɩɨɫɬɚɜɶɬɟ ɫɟɬɟɜɭɸ ɤɚɪɬɭ ɩɪɢɦɟɪɧɨ ɬɚɤ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2 ɢ ɩɪɢɥɨɠɢɜ ɧɟɛɨɥɶɲɨɟ ɭɫɢɥɢɟ ɭɬɨɩɢɬɟ ɟɟ ɜ ɫɥɨɬ ɞɨ ɭɩɨɪɚ. ɉɨɫɥɟ ɬɨɝɨ, 



ɤɚɤ ɤɚɪɬɚ ɜɫɬɚɥɚ ɜ ɫɥɨɬ, ɫɪɚɡɭ ɡɚɤɪɟɩɢɬɟ ɟɟ ɜɢɧɬɨɦ. 
ɇɚ ɪɢɫɭɧɤɚɯ 3 ɢ 4 ɩɨɤɚɡɚɧɵ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɚɪɬɵ. 

 

  

Ʉɚɪɬɚ ISA ɭɫɬɚɧɨɜɥɟɧɚ 

  

 

 

 



Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 10-11 

Ɍɟɦɚ: «ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɚ ɩɨɫɥɟ ɫɛɨɹ. (ɪɚɛɨɬɚ ɫ backup-ɚɦɢ)» 

ɈȻЩɂȿ ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ɉɈ ȼЫɉɈɅɇȿɇɂɘ ɅȺȻɈɊȺɌɈɊɇɈɃ 
ɊȺȻɈɌЫ 

1.1 ɐɟɥɶ ɪɚɛɨɬɵ: ɧɚɭɱɢɬɶɫɹ ɫɨɡɞɚɬɶ ɪɟɡɟɪɜɧɵɟ ɤɨɩɢɢ ɫɬɚɧɞɚɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ windows. 

1.2 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɡɧɚɬɶ: 

o ȼɨɡɦɨɠɧɨɫɬɢ ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜ Ɉɋ Windows; 

o ȼɢɞɵ ɚɪɯɢɜɨɜ; 

o ɉɚɪɚɦɟɬɪɵ ɚɪɯɢɜɢɪɨɜɚɧɢɹ 

1.3 ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ: 

ɉɟɪɫɨɧɚɥɶɧɚɹ ɗȼɆ ɤɥɚɫɫɚ IBM PC ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
Windows2000/XP/Vista, MicrosoftOfficeWord. 

1.4 ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 

o Ɉɡɧɚɤɨɦɢɬɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ. 

o ɉɨɞɝɨɬɨɜɢɬɶ ɨɬɱɟɬ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. 

o Ɉɬɱɢɬɚɬɶɫɹ ɩɨ ɢɫɩɨɥɧɟɧɧɨɦɭ ɡɚɞɚɧɢɸ. 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɨɛɹɡɚɧ ɢɡɭɱɢɬɶ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɨɣ. 

1.5 ɍɤɚɡɚɧɢɹ ɩɨ ɨɮɨɪɦɥɟɧɢɸ ɨɬɱɟɬɚ: 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: ɬɢɬɭɥɶɧɵɣ ɥɢɫɬ, ɰɟɥɶ ɪɚɛɨɬɵ; ɨɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ; 
ɜɵɜɨɞɵ. 

ɍɤɚɡɚɧɢɹ ɩɨ ɫɞɚɱɟ ɡɚɱɟɬɚ ɩɪɟɩɨɞɚɜɚɬɟɥɸ 

Ⱦɥɹ ɫɞɚɱɢ ɡɚɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ: 

1) ɜɵɩɨɥɧɢɬɶ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

2) ɩɪɟɞɴɹɜɢɬɶ ɨɬɱɟɬ; 

3) ɨɬɜɟɬɢɬɶ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

ɋ ɩɨɦɨɳɶɸ ɷɥɟɦɟɧɬɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ Ⱥɪɯɢɜɚɰɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɵ ɦɨɠɟɬɟ: 

 ɜɵɩɨɥɧɹɬɶ ɚɪɯɢɜɚɰɢɸ ɡɚɞɚɧɧɵɯ ɩɚɩɨɤ ɩɨ ɪɚɫɩɢɫɚɧɢɸ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɢɯ ɢɡ 
ɪɟɡɟɪɜɧɨɣ ɤɨɩɢɢ 



 ɫɨɡɞɚɬɶ ɩɨɥɧɵɣ ɨɛɪɚɡ ɫɢɫɬɟɦɵ 
 ɫɨɡɞɚɬɶ ɡɚɝɪɭɡɨɱɧɵɣ ɞɢɫɤ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ Windows 7 

 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №12,13 ,14Мо̦т̙̌ телеко̥̥у̛̦к̶̛̌о̦̦о̐о 
о̍о̬удо̛̦̏̌́. 

 

Цɟɥɶ ɪɚɛɨɬɵ 

 

ǷȖȏȕȈȒȖȔȐȚȤșȧ ș ȖșȕȖȊȕȣȔȐ ȒȖȔȗȖȕȍȕȚȈȔȐ șȍȚȍȊȖȋȖ ȖȉȖȘțȌȖȊȈȕȐȧ, Ȑȝ ȕȈȏȕȈȟȍȕȐȍȔ Ȑ 
ȝȈȘȈȒȚȍȘȐșȚȐȒȈȔȐ. ǷȖȓțȟȐȚȤ ȗȘȍȌșȚȈȊȓȍȕȐȍ Ȗ ȗȖșȚȘȖȍȕȐȐ ȒȈȉȍȓȤȕȖȑ șȐșȚȍȔȣ, șȚȈȕȌȈȘȚȈȝ 

 

ȍȍ ȗȘȖȍȒȚȐȘȖȊȈȕȐȧ Ȑ ȔȖȕȚȈȎȈ. ǷȖȓțȟȐȚȤ ȕȈȊȣȒȐ ȗȖ ȗȖȌȒȓȦȟȍȕȐȦ ȖȚȌȍȓȤȕȖȋȖ Ƿǲ Ȓ ǳǪǹ, 
ȐșșȓȍȌȖȊȈȕȐȦ ȚȖȗȖȓȖȋȐȐ Ȑ ȖȘȋȈȕȐȏȈȞȐȐ ǳǪǹ ȕȍȉȖȓȤȠȖȋȖ ȗȖȌȘȈȏȌȍȓȍȕȐȧ. ǰȏțȟȐȚȤ 
ȗȘȖșȚȍȑȠȐȍ ȗȘȐȍȔȣ ȘȈȉȖȚȣ Ȋ șȍȚȍȊȖȑ șȘȍȌȍ Ȑ ȒȖȔȈȕȌȣ Ƕǹ, ȐșȗȖȓȤȏțȍȔȣȍ Ȍȓȧ ȥȚȖȋȖ. 
 

1. ɋɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 

Ǭȓȧ ȗȘȖȌțȒȚȐȊȕȖȑ ȘȈȉȖȚȣ ȜȐȘȔ ȒȖȔȗȤȦȚȍȘȣ, ȚȍȓȍȜȖȕȣ Ȑ ȗȍȘȐȜȍȘȐȑȕȖȍ ȖȉȖȘțȌȖȊȈȕȐȍ 
ȖȉȢȍȌȐȕȧȦȚ Ȋ ȍȌȐȕțȦ șȍȚȤ. ЭȚȖ ȗȖȏȊȖȓȧȍȚ șȖȊȔȍșȚȕȖ ȐșȗȖȓȤȏȖȊȈȚȤ ȌȈȕȕȣȍ, ȗȘȐȕȚȍȘȣ Ȑ 
ȌȖșȚțȗ Ȋ ǰȕȚȍȘȕȍȚ. ǩȖȓȤȠȖȍ ȊȓȐȧȕȐȍ ȕȈ ȒȈȟȍșȚȊȖ, șȒȖȘȖșȚȤ Ȑ ȕȈȌȍȎȕȖȍ șȖȍȌȐȕȍȕȐȍ 
ȖȒȈȏȣȊȈȍȚ șȍȚȍȊȖȍ ȖȉȖȘțȌȖȊȈȕȐȍ. 

 

ǸȈȏȓȐȟȈȦȚ ȗȈșșȐȊȕȖȍ Ȑ ȈȒȚȐȊȕȖȍ ȖȉȖȘțȌȖȊȈȕȐȍ. ǷȈșșȐȊȕȖȍ ȖȉȖȘțȌȖȊȈȕȐȍ ȌȖȓȎȕȖ 
șȖȖȚȊȍȚșȚȊȖȊȈȚȤ ȖȗȘȍȌȍȓȍȕȕȣȔ șȚȈȕȌȈȘȚȈȔ, ȈȒȚȐȊȕȖȍ ȌȖȓȎȕȖ ȖȉȍșȗȍȟȐȊȈȚȤ ȘȈȉȖȚț șȍȚȐ ȕȈ 
ȘȈȏȕȣȝ șȒȖȘȖșȚȕȣȝ ȘȍȎȐȔȈȝ Ȑ ȗȖȌȌȍȘȎȐȊȈȚȤ Ȋșȍ ȖșȕȖȊȕȣȍ șȍȚȍȊȣȍ ȗȘȖȚȖȒȖȓȣ Ȑ 
șȚȈȕȌȈȘȚȣ. 

 

ǷȘȐ șȖȏȌȈȕȐȐ ȒȈȉȍȓȤȕȖȑ șȚȘțȒȚțȘȣ, ȕȍȖȉȝȖȌȐȔȖ țȟȐȚȣȊȈȚȤ șȖȊȔȍșȚȐȔȖșȚȤ Ȋșȍȝ ȍȍ 
șȖșȚȈȊȓȧȦȡȐȝ. ǶșȕȖȊȕȣȔȐ șȚȈȕȌȈȘȚȈȔȐ ȗȖ ȒȈȉȍȓȤȕȣȔ șȐșȚȍȔȈȔ ȧȊȓȧȦȚșȧ: 

 

 ǴȍȎȌțȕȈȘȖȌȕȣȑ șȚȈȕȌȈȘȚ ISO/IEC 11801 Generic Cabling for Customer Premises 

(www.iso.ch, www.iec.ch).



 ǭȊȘȖȗȍȑșȒȐȑ șȚȈȕȌȈȘȚ EN 50173 Information technology–Generic cabling systems

 ǨȔȍȘȐȒȈȕșȒȐȑ șȚȈȕȌȈȘȚ ANSI/TIA/EIA 568-Ǫ Commercial Building Telecommunication 
Cabling Standard (www.tiaonline.org, www.eia.org) 

ǹȚȈȕȌȈȘȚȣ ȖȗȘȍȌȍȓȧȦȚ șȘȍȌț ȗȍȘȍȌȈȟȐ, ȗȈȘȈȔȍȚȘȣ ȘȈȏȢȍȔȖȊ, ȓȐȕȐȐ Ȑ ȒȈȕȈȓȈ, Ȋ ȚȖȔ ȟȐșȓȍ 
ȗȘȍȌȍȓȤȕȖ ȌȖȗțșȚȐȔȣȍ ȌȓȐȕȣ, ȚȖȗȖȓȖȋȐȦ Ȑ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ ȜțȕȒȞȐȖȕȈȓȤȕȣȝ ȥȓȍȔȍȕȚȖȊ 
șȐșȚȍȔȣ. 

 

 

2. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ (ɋɄɋ). 

 

ǷȘȍȌșȚȈȊȓȧȍȚ șȖȉȖȑ ȐȍȘȈȘȝȐȟȍșȒțȦ ȒȈȉȍȓȤȕțȦ șȘȍȌț ȗȍȘȍȌȈȟȐ ȥȓȍȒȚȘȐȟȍșȒȐȝ ȐȓȐ 
ȖȗȚȐȟȍșȒȐȝ șȐȋȕȈȓȖȊ Ȋ ȏȌȈȕȐȐ, ȘȈȏȌȍȓёȕȕțȦ ȕȈ șȚȘțȒȚțȘȕȣȍ ȗȖȌșȐșȚȍȔȣ Ȑ șȖșȚȖȧȡțȦ Ȑȏ 
ȥȓȍȔȍȕȚȖȊ — ȒȈȉȍȓȍȑ, ȘȈȏȢёȔȖȊ, ȗȈȕȍȓȍȑ, ȠȒȈȜȖȊ Ȑ ȊșȗȖȔȖȋȈȚȍȓȤȕȖȋȖ ȖȉȖȘțȌȖȊȈȕȐȧ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǹǲǹ șȖȟȍȚȈȍȚ țȌȖȉșȚȊȖ ȥȒșȗȓțȈȚȈȞȐȐ, ȒȈȟȍșȚȊȖ ȗȍȘȍȌȈȟȐ ȌȈȕȕȣȝ Ȑ ȕȈȌȍȎȕȖșȚȤ. ǹȚȘȖȐȚșȧ 
ȚȈȒȐȔ ȖȉȘȈȏȖȔ, ȟȚȖȉȣ ȒȈȎȌȣȑ ȐȕȚȍȘȜȍȑș (ȚȖȟȒȈ ȗȖȌȒȓȦȟȍȕȐȧ Ȓ șȐșȚȍȔȍ) ȖȉȍșȗȍȟȐȊȈȓ 
ȌȖșȚțȗ ȒȖ ȊșȍȔ ȘȍșțȘșȈȔ șȍȚȐ. ǲȈȉȍȓȐ ȗȘȖȒȓȈȌȣȊȈȦȚ ȖȚ Ƿǲ ȌȖ ȘȈșȗȘȍȌȍȓȐȚȍȓȤȕȣȝ 

ȗțȕȒȚȖȊ, ȒȖȚȖȘȣȍ ../../../../Documents and

 Settings/Administrator/My 



 

Documents/ecolan/st_structure.htm - topologyȖȉȢȍȌȐȕȧȦȚ ȔȈȋȐșȚȘȈȓȤȕȣȔȐ ȓȐȕȐȧȔȐ. 



2.1. ɉɚɫɫɢɜɧɨɟ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 

ǹȍȚȍȊȖȍ ȖȉȖȘțȌȖȊȈȕȐȍ ȕȍ ȗȖȚȘȍȉȓȧȦȡȍȍ ȥȓȍȒȚȘȐȟȍșȒțȦ ȥȕȍȘȋȐȦ ȕȈȏȣȊȈȍȚșȧ ȗȈșșȐȊȕȣȔ. 

 

ǲ ȗȈșșȐȊȕȖȔț ȖȉȖȘțȌȖȊȈȕȐȦ ȖȚȕȖșȧȚșȧ ȘȖȏȍȚȒȐ, ȒȈȉȍȓȤ, ȊȐȓȒȐ, ȗȈȚȟ-ȗȈȕȍȓȐ Ȑ Ț.ȗ. 
ǶșȕȖȊȕȣȔȐ ȒȖȔȗȖȕȍȕȚȈȔȐ ȧȊȓȧȦȚșȧ șȍȚȍȊȖȑ ȒȈȉȍȓȤ Ȑ ȔȖȕȚȐȘțȍȔȈȧ ȕȈ ȕȍȔ ȊȐȓȒȈ. 
 

2.1.1. ɋɟɬɟɜɨɣ ɤɚɛɟɥɶ ɢ ɜɢɥɤɚ. 
 

ǷȘȐ ȔȖȕȚȈȎȍ ȒȈȉȍȓȤȕȖȑ șȐșȚȍȔȣ ȕȈȐȉȖȓȍȍ ȟȈșȚȖ ȐșȗȖȓȤȏțȦȚ ȕȍȥȒȘȈȕȐȘȖȊȈȕȕțȦ «ȊȐȚțȦ 
ȗȈȘț» 5 ȒȈȚȍȋȖȘȐȑ (UTP 5 cat). Ƕȕ șȖșȚȖȐȚ Ȑȏ ȕȍșȒȖȓȤȒȐȝ ȗȈȘ ȔȍȌȕȣȝ ȗȘȖȊȖȌȖȊ, ȗȖȒȘȣȚȣȝ 
ȗȓȈșȚȐȒȖȊȖȑ ȖȉȖȓȖȟȒȖȑ. 

 

ǷȘȖȊȖȌȈ, șȖșȚȈȊȓȧȦȡȐȍ ȒȈȎȌțȦ 
ȗȈȘț, șȒȘțȟȍȕȣ ȌȘțȋ ȊȖȒȘțȋ ȌȘțȋȈ, ȟȚȖ 
ȖȉȍșȗȍȟȐȊȈȍȚ ȏȈȡȐȚț ȖȚ ȊȏȈȐȔȕȣȝ 
ȕȈȊȖȌȖȒ. 

 

 

ǰȏȖȓȧȞȐȧ ȒȈȎȌȖȋȖ ȗȘȖȊȖȌȈ ȖȒȘȈȠȍȕȈ 
Ȋ șȊȖȑ ȞȊȍȚ: 

 

ȉȍȓȖ-ȏȍȓȍȕȣȑ 

ȏȍȓȍȕȣȑ 

ȉȍȓȖ-ȖȘȈȕȎȍȊȣȑ 

 

ȖȘȈȕȎȍȊȣȑ 

ȉȍȓȖ-șȐȕȐȑ 

șȐȕȐȑ 

 

ȉȍȓȖ-

ȒȖȘȐȟȕȍȊȣȑȒȖȘ
ȐȟȕȍȊȣȑ. 

 

 

 

ǸȐș.1. ǲȈȉȍȓȤ ȕȍȥȒȘȈȕȐȘȖȊȈȕȕȈȧ «ȊȐȚȈȧ ȗȈȘȈ» 

 

ǷȘȖȊȖȌȈ ș ȖȌȐȕȈȒȖȊȣȔ ȞȊȍȚȖȔ șȖșȚȈȊȓȧȦȚ 4 ȗȈȘȣ: 

 

 ȖȘȈȕȎȍȊȣȑ / ȉȍȓȖ-ȖȘȈȕȎȍȊȣȑ,

 ȏȍȓȍȕȣȑ / ȉȍȓȖ-ȏȍȓȍȕȣȑ,

 șȐȕȐȑ / ȉȍȓȖ-șȐȕȐȑ,



 ȒȖȘȐȟȕȍȊȣȑ /  ȉȍȓȖ-ȒȖȘȐȟȕȍȊȣȑ.
 

Ǭȓȧ ȗȖȌȒȓȦȟȍȕȐȧ ȒȈȉȍȓȧ «ȊȐȚȈȧ ȗȈȘȈ» ȐșȗȖȓȤȏțȦȚșȧ ȊȐȓȒȐ RJ-45, 

ȒȖȚȖȘȣȍ ȔȖȕȚȐȘțȦȚșȧ ȕȈ ȒȖȕȞȈȝ ȒȈȉȍȓȧ. ǪȐȓȒȈ ȐȔȍȍȚ ȊȖșȍȔȤ 
ȒȖȕȚȈȒȚȖȊ Ȑ ȔȖȕȚȐȘțȍȚșȧ ȕȈ ȒȈȉȍȓȤ ȗȘȐ ȗȖȔȖȡȐ șȗȍȞȐȈȓȤȕȖȋȖ 
ȐȕșȚȘțȔȍȕȚȈ. 

 

ǸȐș.2. ǪȐȓȒȈ RJ-45 

 

2.1.2. Ʉɨɦɦɭɬɚɰɢɨɧɧɚɹ ɩɚɧɟɥɶ (ɤɪɨɫɫ-ɩɚɧɟɥɶ, ɩɚɬɱ-ɩɚɧɟɥɶ) 

 

ǷȘȍȌșȚȈȊȓȧȍȚ șȖȉȖȑ ȗȈȕȍȓȤ ș ȔȕȖȎȍșȚȊȖȔ ȘȈȏȢёȔȖȊ, ȘȈșȗȖȓȖȎȍȕȕȣȝ ȕȈ ȓȐȞȍȊȖȑ șȚȖȘȖȕȍ. 
ǵȈ ȚȣȓȤȕȖȑ șȚȖȘȖȕȍ ȗȈȕȍȓȐ ȕȈȝȖȌȧȚșȧ ȒȖȕȚȈȒȚȣ, ȗȘȍȌȕȈȏȕȈȟȍȕȕȣȍ Ȍȓȧ ȜȐȒșȐȘȖȊȈȕȕȖȋȖ 
ȥȓȍȒȚȘȐȟȍșȒȖȋȖ șȖȍȌȐȕȍȕȐȧ ș ȒȈȉȍȓȧȔȐ. 

 

ǶșȕȖȊȕȣȔȐ ȝȈȘȈȒȚȍȘȐșȚȐȒȈȔȐ 
ȒȘȖșș-ȗȈȕȍȓȍȑ ȧȊȓȧȦȚșȧ: 

 
 

 șȗȖșȖȉ ȒȘȍȗȓȍȕȐȧ (ȕȈ șȚȍȕț 
ȐȓȐ Ȋ șȚȖȑȒț), 

 

 ȒȖȓȐȟȍșȚȊȖ ȗȖȘȚȖȊ (ȒȈȒ 
ȗȘȈȊȐȓȖ ȖȚ 12 ȌȖ 48), 

 

ȒȈȚȍȋȖȘȐȧ(3, 5ȍ, 6), 

 

ȥȒȘȈȕȐȘȖȊȈȕȕȣȍ 
ȐȕȍȥȒȘȈȕȐȘȖȊȈȕȕ
ȣȍ. 

 

 

 

 

ǸȐș.3. ǲȘȖșș-ȗȈȕȍȓȐ Ȍȓȧ ȒȘȍȗȓȍȕȐȧ Ȋ șȚȖȑȒț Ȑ ȕȈ șȚȍȕȒț. 



ǹțȡȍșȚȊțȍȚ ȌȊȈ șȗȖșȖȉȈ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȗȈȕȍȓȍȑ: 

 

Ǫ ȗȍȘȊȖȔ șȓțȟȈȍ, ȒȖȔȔțȚȈȞȐȖȕȕȈȧ ȗȈȕȍȓȤ ȐșȗȖȓȤȏțȍȚșȧ ȒȈȒ ȚȖȟȒȈ ȒȖȔȔțȚȈȞȐȐ ȔȍȎȌț 
ȗȖȘȚȈȔȐ ȈȒȚȐȊȕȖȋȖ șȍȚȍȊȖȋȖ ȖȉȖȘțȌȖȊȈȕȐȧ (ǨǹǶ) Ȑ ȗȖȘȚȈȔȐ ȘȈȉȖȟȐȝ ȔȍșȚ, ȟȍȘȍȏ ȒȈȉȍȓȤ 
ȋȖȘȐȏȖȕȚȈȓȤȕȖȑ ȗȖȌșȐșȚȍȔȣ ǹǲǹ. ǲȖȔȔțȚȈȞȐȧ ȖșțȡȍșȚȊȓȧȍȚșȧ ȒȖȔȔțȚȈȞȐȖȕȕȣȔȐ ȠȕțȘȈȔȐ 
ȖȚ ȗȈȕȍȓȐ ȌȖ ȗȖȘȚȖȊ ǨǹǶ. 
 

ǪȖ ȊȚȖȘȖȔ șȓțȟȈȍ, ȚȈȒ ȕȈȏȣȊȈȍȔȖȍ ȌȊȖȑȕȖȍ ȗȘȍȌșȚȈȊȓȍȕȐȍ ȗȖȘȚȈ, ȒȖȔȔțȚȈȞȐȖȕȕȣȍ ȗȈȕȍȓȐ 
ȐșȗȖȓȤȏțȦȚșȧ ȗȖȗȈȘȕȖ, ȖȌȕȈ Ȑȏ ȗȈȕȍȓȍȑ ȗȘȍȌșȚȈȊȓȧȍȚ ȗȖȘȚȣ ǨǹǶ, Ȉ ȊȚȖȘȈȧ - ȗȖȘȚȣ 
ȘȈȉȖȟȐȝ ȔȍșȚ. ǲȖȔȔțȚȈȞȐȧ ȖșțȡȍșȚȊȓȧȍȚșȧ ȒȖȔȔțȚȈȞȐȖȕȕȣȔȐ ȠȕțȘȈȔȐ ȔȍȎȌț ȗȈȕȍȓȧȔȐ. 

 

2.1.3. Ʉɨɦɦɭɬɚɰɢɨɧɧɵɣ ɲɧɭɪ ( ɩɚɬɱ-ɤɨɪɞ ). 
 

ǲȖȔȔțȚȈȞȐȖȕȕȣȑ ȒȈȉȍȓȤ ȐȓȐ ȗȈȚȟ-ȒȖȘȌ (ȖȚ Ȉȕȋȓ. patching cord — șȖȍȌȐȕȐȚȍȓȤȕȣȑ ȠȕțȘ) 
ȗȘȍȌșȚȈȊȓȧȍȚ șȖȉȖȑ ȥȓȍȒȚȘȐȟȍșȒȐȑ ȒȈȉȍȓȤ Ȍȓȧ ȗȖȌȒȓȦȟȍȕȐȧ ȖȌȕȖȋȖ ȥȓȍȒȚȘȐȟȍșȒȖȋȖ 
țșȚȘȖȑșȚȊȈ Ȓ ȌȘțȋȖȔț. 

 

ǴȖȎȍȚ ȉȣȚȤ ȓȦȉȣȝ ȘȈȏȔȍȘȖȊ, ȕȈ ȖȌȕȖȔ ȐȓȐ ȖȉȖȐȝ 
ȒȖȕȞȈȝ ȒȈȉȍȓȧ ȗȘȐșțȚșȚȊțȦȚ ȘȈȏȢȍȔȣ (ȒȖȕȕȍȒȚȖȘȣ). 

 

 

ǷȈȚȟ-ȒȖȘȌȣ ȌȍȓȧȚșȧ ȕȈ ȚȍȓȍȜȖȕȕȣȍ (RJ11 Ȑ RJ12), 
ȒȖȔȗȤȦȚȍȘȕȣȍ (RJ45) Ȑ ȗȈȚȟ-ȒȖȘȌȣ Ȍȓȧ 110-ȋȖ ȒȘȖșșȈ, 
ȕȍȥȒȘȈȕȐȘȖȊȈȕȕȣȍ (UTP) Ȑ ȥȒȘȈȕȐȘȖȊȈȕȕȣȍ (STP), 
Ȗȉȣȟȕȣȍ Ȑ ȘȍȊȍȘșȐȊȕȣȍ. 

 

ǷȘȐȔȍȕȧȦȚșȧ Ȍȓȧ ȗȖȌȒȓȦȟȍȕȐȧ Ƿǲ Ȓ ȘȖȏȍȚȒȍ, ȌȊțȝ 
ȒȖȔȔțȚȈȞȐȖȕȕȣȝ ȗȈȕȍȓȍȑ ȌȘțȋ Ȓ ȌȘțȋț Ȑ ȚȈȒ ȌȈȓȍȍ. 

 

ǫȓȈȊȕȖȍ ȖȚȓȐȟȐȍ ȒȖȔȔțȚȈȞȐȖȕȕȖȋȖ ȠȕțȘȈ ȖȚ ȒȈȉȍȓȧ 
ȊȕțȚȘȍȕȕȍȑ ȗȘȖȒȓȈȌȒȐ - ȐșȗȖȓȤȏȖȊȈȕȐȍ ȔȕȖȋȖȎȐȓȤȕȖȋȖ 
ȗȘȖȊȖȌȈ, ȊȔȍșȚȖ ȞȍȓȤȕȖȋȖ. ЭȚȖ șȕȐȎȈȍȚ ȗȍȘȍȌȈȚȖȟȕȣȍ 
ȝȈȘȈȒȚȍȘȐșȚȐȒȐ ȒȈȉȍȓȧ, ȕȖ ȗȖȊȣȠȈȍȚ ȋȐȉȒȖșȚȤ Ȑ 
țȔȍȕȤȠȈȍȚ ȘȈȌȐțș ȉȍȏȖȗȈșȕȖȋȖ ȐȏȋȐȉȈ ȠȕțȘȈ. 

 

2.1.4. Ɍɟɥɟɮɨɧɧɵɟ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɪɨɡɟɬɤɢ. 

 

ȇȊȓȧȦȚșȧ șȖșȚȈȊȕȖȑ ȟȈșȚȤȦ ǹǲǹ. ǹȖșȚȖȧȚ Ȑȏ ȗȓȈșȚȔȈșșȖȊȖȋȖ ȒȖȘȗțșȈ Ȑ țșȚȈȕȖȊȓȍȕȕȣȝ Ȋ 
ȥȚȖȔ ȒȖȘȗțșȍ ȚȍȓȍȜȖȕȕȣȝ (RJ12) ȐȓȐ ȒȖȔȗȤȦȚȍȘȕȣȝ (RJ45) șȖȍȌȐȕȐȚȍȓȤȕȣȝ ȘȈȏȢȍȔȖȊ. 

 

Ǫ ȋȕȍȏȌȈ ȓȐȞȍȊȖȑ ȟȈșȚȐ ȘȖȏȍȚȖȒ ȊșȚȈȊȓȧȦȚșȧ ȘȈȏȢȍȔȣ 
ȗȈȚȟ-ȒȖȘȌȖȊ. ǵȈ ȖȉȘȈȚȕȖȑ șȚȖȘȖȕȍ ȥȚȐȝ ȋȕȍȏȌ ȕȈȝȖȌȧȚșȧ 
ȒȖȕȚȈȒȚȣ, ȗȘȍȌȕȈȏȕȈȟȍȕȕȣȍ Ȍȓȧ ȜȐȒșȐȘȖȊȈȕȕȖȋȖ 
șȖȍȌȐȕȍȕȐȧ ș ȒȈȉȍȓȧȔȐ, Ȑ șȖȍȌȐȕёȕȕȣȍ ș ȘȈȏȢёȔȈȔȐ 
ȥȓȍȒȚȘȐȟȍșȒȐ.  

 

ǺȍȓȍȜȖȕȕȣȍ Ȑ ȒȖȔȗȤȦȚȍȘȕȣȍ ȘȖȏȍȚȒȐ ȗȘȍȌȕȈȏȕȈȟȍȕȣ 
Ȍȓȧ ȗȖȌȒȓȦȟȍȕȐȧ ȖȒȖȕȍȟȕȣȝ țșȚȘȖȑșȚȊ (ȚȍȓȍȜȖȕȖȊ Ȑ 
șȍȚȍȊȣȝ ȒȈȘȚ ȒȖȔȗȤȦȚȍȘȖȊ) ȗȘȐ ȗȖȔȖȡȐ ȗȈȚȟ-ȒȖȘȌȖȊ Ȓ 
ȓȖȒȈȓȤȕȣȔ ȚȍȓȍȜȖȕȕȣȔ Ȑ ȒȖȔȗȤȦȚȍȘȕȣȔ șȍȚȧȔ. 

 



 

 

 

 

2.2. Аɤɬɢɜɧɨɟ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
 

ǲ ȈȒȚȐȊȕȖȔț șȍȚȍȊȖȔț ȖȉȖȘțȌȖȊȈȕȐȦ ȖȚȕȖșȧȚșȧ șȍȚȍȊȣȍ ȈȌȈȗȚȍȘȣ, ȒȖȕȞȍȕȚȘȈȚȖȘȣ (hub), 
ȒȖȔȔțȚȈȚȖȘȣ (switch), ȔȈȘȠȘțȚȐȏȈȚȖȘȣ (router), , ȗȘȐȕȚ-șȍȘȊȍȘȣ Ȑ Ț.ȗ. 
 

2.2.1. ɋɟɬɟɜɵɟ ɚɞɚɩɬɟɪɵ. 
 

Ǭȓȧ ȗȖȌȒȓȦȟȍȕȐȧ Ȓ ǳǪǹ ȒȖȔȗȤȦȚȍȘ ȌȖȓȎȍȕ ȉȣȚȤ ȖșȕȈȡȍȕ șȍȚȍȊȖȑ ȗȓȈȚȖȑ (ȈȌȈȗȚȍȘȖȔ). ǲ 
șȍȚȍȊȖȔț ȈȌȈȗȚȍȘț ȌȖȓȎȍȕ ȗȘȐȓȈȋȈȚȤșȧ ȌȘȈȑȊȍȘ, ȗȘȍȌȕȈȏȕȈȟȍȕȕȣȑ Ȍȓȧ șȊȧȏȐ ȈȌȈȗȚȍȘȈ ș 
ȖȗȍȘȈȞȐȖȕȕȖȑ șȐșȚȍȔȖȑ Windows. ǿȚȖ ȉȣ ȊȣȧșȕȐȚȤ șȖȊȔȍșȚȐȔȖșȚȤ șȍȚȍȊȖȋȖ ȈȌȈȗȚȍȘȈ ș Ƕǹ 
Windows ȕȈȌȖ ȖȉȘȈȚȐȚȤșȧ Ȓ șȗȐșȒț șȖȊȔȍșȚȐȔȖȋȖ ȖȉȖȘțȌȖȊȈȕȐȧ HCL, ȗȘȍȌȖșȚȈȊȓȧȍȔȖȔț 
ȒȖȔȗȈȕȐȍȑ Microsoft ȗȖ ȈȌȘȍșț http://www.microsoft.com/hcl/. Ǫ șȗȐșȒȍ țȒȈȏȈȕȣ ȈȌȈȗȚȍȘȣ, 
ȒȖȚȖȘȣȍ ȉȣȓȐ ȗȘȖȚȍșȚȐȘȖȊȈȕȣ Ȍȓȧ ȘȈȉȖȚȣ Ȋ ȥȚȖȑ Ƕǹ. 

 

Ǭȓȧ ȖȘȋȈȕȐȏȈȞȐȐ ǳǪǹ ȓțȟȠȍ ȊșȍȋȖ ȊȣȉȘȈȚȤ ȖȌȐȕȈȒȖȊȣȍ șȍȚȍȊȣȍ ȒȈȘȚȣ. ЭȚȖ țȗȘȖȡȈȍȚ 
ȕȈșȚȘȖȑȒț șȍȚȐ, ȝȖȚȧ ȥȚȖ Ȑ ȕȍ ȖȉȧȏȈȚȍȓȤȕȖ. Ǫșȍ șȍȚȍȊȣȍ ȒȈȘȚȣ ȊȣȗȖȓȕȧȦȚ ȖȌȕț Ȑ ȚțȎȍ 
ȜțȕȒȞȐȦ - șȊȧȏȤ ȒȖȔȗȤȦȚȍȘȖȊ ȔȍȎȌț șȖȉȖȑ. ǶȌȕȈȒȖ ȍșȚȤ ȘȧȌ ȖșȖȉȍȕȕȖșȚȍȑ Ȑ ȚȍȝȕȖȓȖȋȐȑ, 
ȒȖȚȖȘȣȍ, ȔȖȋțȚ ȖȚșțȚșȚȊȖȊȈȚȤ ț ȌȍȠȍȊȣȝ șȍȚȍȊȣȝ ȒȈȘȚ Ȑ ȗȘȐșțȚșȚȊȖȊȈȚȤ ț ȉȖȓȍȍ ȌȖȘȖȋȐȝ. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˀ̛̭.ϰ. ˄̭т̬о̜̭т̏о ̭ете̏о̜ к̬̌т̼. 

 

BootRom – șȗȍȞȐȈȓȤȕȈȧ ȔȐȒȘȖșȝȍȔȈ, ȒȖȚȖȘȈȧ ȗȖȏȊȖȓȧȍȚ ȏȈȋȘțȎȈȚȤ Ƿǲ ȗȖ șȍȚȐ. ǺȖ ȍșȚȤ, 
ȗȘȐ șȖȖȚȊȍȚșȚȊțȦȡȍȑ ȕȈșȚȘȖȑȒȍ, ȒȖȔȗȤȦȚȍȘ ȔȖȎȍȚ ȘȈȉȖȚȈȚȤ ȊȖȖȉȡȍ ȉȍȏ ȎёșȚȒȖȋȖ ȌȐșȒȈ. 
ǯȈȋȘțȏȒȈ ȟȍȘȍȏ șȍȚȤ ȕȈșȚȘȈȐȊȈȍȚșȧ Ȋ Bios Ƿǲ, ȒȖȚȖȘȣȍ ȗȖȌȌȍȘȎȐȊȈȦȚ ȊȖȏȔȖȎȕȖșȚȤ 
țȌȈȓёȕȕȖȑ ȏȈȋȘțȏȒȐ. ǻ ȌȍȠёȊȣȝ șȍȚȍȊȣȝ ȒȈȘȚ BootRom ȓȐȉȖ ȊȖȖȉȡȍ ȖȚșțȚșȚȊțȍȚ, ȓȐȉȖ ȗȖȌ 
ȕȍȋȖ ȍșȚȤ ȘȈȏȢȍȔ, ȕȖ ȕȍȚ șȈȔȖȑ ȔȐȒȘȖșȝȍȔȣ. 

 

Wake-on-Lan - ȗȖȏȊȖȓȧȍȚ ȊȒȓȦȟȈȚȤ țȌȈȓёȕȕȣȑ ȒȖȔȗȤȦȚȍȘ ȟȍȘȍȏ șȍȚȤ. ǷȘȐ ȥȚȖȔ Ƿǲ 

ȌȖȓȎȍȕ ȉȣȚȤ ș ATX ȉȓȖȒȖȔ ȗȐȚȈȕȐȧ. Ǫ ȕȈșȚȘȖȑȒȈȝ Bios ȕȈȌȖ ȘȈȏȘȍȠȐȚȤ ȈȒȚȐȊȈȞȐȦ Ƿǲ ȗȖ 
ȏȈȗȘȖșț ș ȗȖȘȚȈ, ȕȈ ȒȖȚȖȘȣȑ țșȚȈȕȖȊȓȍȕȈ ȒȈȘȚȈ (ȒȈȒ ȗȘȈȊȐȓȖ, ȥȚȖ PCI). ǹȍȚȍȊȈȧ ȒȈȘȚȈ 
ȌȖȓȎȕȈ ȉȣȚȤ șȖȍȌȐȕȍȕȈ 3-ȝ ȎȐȓȤȕȣȔ ȠȕțȘȖȔ ș WOL ȘȈȏȢȍȔȖȔ ȕȈ ȔȈȚȍȘȐȕșȒȖȑ ȗȓȈȚȍ. ǭșȓȐ 
ȒȈȘȚȈ ȊșȚȘȖȍȕȈ Ȋ ȔȈȚȍȘȐȕșȒțȦ ȗȓȈȚț, ȗȖșȓȍȌȕȍȍ, ȒȈȒ ȗȘȈȊȐȓȖ, ȕȍ ȚȘȍȉțȍȚșȧ 

 

 

2.2.2. Ʉɨɧɰɟɧɬɪɚɬɨɪɵ ɢ ɤɨɦɦɭɬɚɬɨɪɵ. 
 

ǶȉȢȍȌȐȕȐȚȤ ȒȖȔȗȤȦȚȍȘȣ ȔȖȎȕȖ ȗȘȐ ȗȖȔȖȡȐ ȒȖȕȞȍȕȚȘȈȚȖȘȈ (hub) ȐȓȐ ȒȖȔȔțȚȈȚȖȘȈ 
(switch). ǪȕȍȠȕȍ ȖȕȐ ȊȣȋȓȧȌȧȚ ȖȌȐȕȈȒȖȊȖ, ȕȖ ȔȍȎȌț ȕȐȔȐ ȍșȚȤ ȖȟȍȕȤ ȊȈȎȕȖȍ ȖȚȓȐȟȐȍ. 

 



Hub (ǲȖȕȞȍȕȚȘȈȚȖȘ). ǷȘȐ ȗȖșȚțȗȓȍȕȐȐ 

ȗȈȒȍȚȈ ȌȈȕȕȣȝ ȖȚ șȍȚȍȊȖȑ ȒȈȘȚȣ, Hub ȗȘȖșȚȖ 
ȌȍȓȐȚ Ȑ țșȐȓȐȊȈȍȚ șȐȋȕȈȓ ȚȈȒ, ȟȚȖ ȍȋȖ 
ȗȖȓțȟȈȦȚ Ȋșȍ ȗȖȓȤȏȖȊȈȚȍȓȐ șȍȚȐ, ȕȖ 
ȗȘȐȕȐȔȈȍȚ ȚȖȓȤȒȖ ȚȈ șȍȚȍȊȈȧ ȒȈȘȚ, ȒȖȚȖȘȖȑ 
ȈȌȘȍșȖȊȈȕ ȗȈȒȍȚ ȌȈȕȕȣȝ. ǶȟȍȊȐȌȕȖ, ȟȚȖ ȗȘȐ 

 

ȖȌȕȖȊȘȍȔȍȕȕȖȑ ȘȈȉȖȚȍ ȕȍșȒȖȓȤȒȐȝ 
ȗȖȓȤȏȖȊȈȚȍȓȍȑ șȒȖȘȖșȚȤ șȍȚȐ ȘȍȏȒȖ ȗȈȌȈȍȚ. Ǫ 
ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȉȖȓȤȠȐȕșȚȊȖ ȜȐȘȔ 

 

ǸȐș.5. ǹȍȚȍȊȖȑ ȒȖȔȔțȚȈȚȖȘ.           ȗȖȗȘȖșȚț          ȗȘȍȒȘȈȚȐȓȐ          ȊȣȗțșȒ 
ȒȖȕȞȍȕȚȘȈȚȖȘȖȊ, Ȑ ȗȍȘȍȠȓȐ ȕȈ ȊȣȗțșȒ ȉȖȓȍȍ 

ȥȜȜȍȒȚȐȊȕȣȝ ȒȖȔȔțȚȈȚȖȘȖȊ (Switch). 

 

Switch (ǲȖȔȔțȚȈȚȖȘ) Ȋ ȖȚȓȐȟȐȍ ȖȚ Hub ȈȕȈȓȐȏȐȘțȍȚ ȖȚȒțȌȈ Ȑ ȒțȌȈ ȖȚȗȘȈȊȓȍȕ ȗȈȒȍȚ 

ȐȕȜȖȘȔȈȞȐȐ Ȑ șȖȍȌȐȕȧȍȚ ȚȖȓȤȒȖ ȥȚȐ ȒȖȔȗȤȦȚȍȘȣ, Ȋ ȚȖ ȊȘȍȔȧ ȒȈȒ ȖșȚȈȓȤȕȣȍ ȒȈȕȈȓȣ 
ȖșȚȈȦȚșȧ șȊȖȉȖȌȕȣȔȐ. ǲȖȕȍȟȕȖ, ȓțȟȠȍ ȐșȗȖȓȤȏȖȊȈȚȤ Switch, ȚȈȒ ȒȈȒ Ȗȕ ȘȈȉȖȚȈȍȚ ȋȖȘȈȏȌȖ 
ȉȣșȚȘȍȍ ȖșȖȉȍȕȕȖ Ȋ șȍȚȧȝ ș ȉȖȓȤȠȐȔ ȒȖȓȐȟȍșȚȊȖȔ ȗȖȓȤȏȖȊȈȚȍȓȍȑ. ǪȕȍȠȕȍ Switch 
ȗȘȈȒȚȐȟȍșȒȐ ȕȍ ȖȚȓȐȟȈȍȚșȧ ȖȚ Hub. 

 

 

2.2.3. ɉɪɢɧɬ-ɫɟɪɜɟɪɵ. 
 

ǷȘȐȕȚ-șȍȘȊȍȘ – ȥȚȖ țșȚȘȖȑșȚȊȖ (Ȋ ȚȖȔ ȟȐșȓȍ Ȑ, ȕȈȗȘȐȔȍȘ, Ƿǲ), ȗȖȌȒȓȦȟȈȍȔȖȍ Ȓ ȓȖȒȈȓȤȕȖȑ 
șȍȚȐ Ȑ Ȓ ȗȘȐȕȚȍȘț, ȖșȕȈȡȍȕȕȖȔț ȐȕȚȍȘȜȍȑșȖȔ LPT ȐȓȐ USB. 



ǷȘȐȕȚ-șȍȘȊȍȘ ȗȘȍȊȘȈȡȈȍȚ Ȗȉȣȟȕȣȑ ȗȘȐȕȚȍȘ Ȋ 
șȍȚȍȊȖȑ ȗȘȐȕȚȍȘ. 

 

 

ǲȘȖȔȍ   ȚȖȋȖ,   ȗȘȐȕȚ-șȍȘȊȍȘ   ȏȈȖȌȕȖ   ȔȖȎȍȚ  
 

ȗȘȍȌȖșȚȈȊȐȚȤ   ȌȖȗȖȓȕȐȚȍȓȤȕȣȍ   ȊȖȏȔȖȎȕȖșȚȐ  
 

(ȕȈȗȘȐȔȍȘ ȌȖȗȖȓȕȐȚȍȓȤȕțȦ ȗȈȔȧȚȤ Ȍȓȧ ȗȍȟȈȚȐ  
 

ȉȖȓȤȠȐȝ   ȌȖȒțȔȍȕȚȖȊ,   ȘȈȏȋȘȈȕȐȟȍȕȐȍ   ȗȘȈȊ  
 

ȌȖșȚțȗȈ Ȓ ȗȘȐȕȚȍȘț Ȑ ȖȋȘȈȕȐȟȍȕȐȍ ȕȈ ȗȍȟȈȚȤ, 
ǸȐș.6. ǷȘȐȕȚ-șȍȘȊȍȘ HP JetDirect 620N 

 

Ȑ Ț.Ȍ.). 
 

 
 

 

 

3. Ɇɨɧɬɚɠ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

3.1. ɉɪɚɜɢɥɚ ɦɨɧɬɚɠɚ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

 

ǶșȕȖȊȕȣȍ ȗȘȈȊȐȓȈ, ȒȖȚȖȘȣȍ ȕȍȖȉȝȖȌȐȔȖ șȖȉȓȦȌȈȚȤ ȗȘȐ ȔȖȕȚȈȎȍ ȒȈȉȍȓȤȕȖȑ șȐșȚȍȔȣ: 

 

 ǵȍ ȌȖȗțșȒȈȑȚȍ ȘȈșȚȧȎȍȕȐȧ ȒȈȉȍȓȧ ȊȖ ȊȘȍȔȧ ȔȖȕȚȈȎȕȣȝ ȘȈȉȖȚ.

 ǸȈȌȐțș ȐȏȋȐȉȈ ȒȈȉȍȓȧ ȌȖȓȎȍȕ ȉȣȚȤ ȕȍ ȔȍȕȤȠȍ 10 ȊȕȍȠȕȐȝ ȌȐȈȔȍȚȘȖȊ ȒȈȉȍȓȧ.

 ǻȌȈȓȧȚȤ ȖȉȖȓȖȟȒț ȒȈȉȍȓȧ șȓȍȌțȍȚ ȓȐȠȤ ȕȈșȚȖȓȤȒȖ, șȒȖȓȤȒȖ ȚȘȍȉțȍȚșȧ Ȍȓȧ ȔȖȕȚȈȎȈ.

 ǹȖȝȘȈȕȧȑȚȍ ȞȍȓȖșȚȕȖșȚȤ șȒȘțȟȐȊȈȕȐȧ ȗȈȘ ȒȈȒ ȔȖȎȕȖ ȉȓȐȎȍ Ȓ ȔȍșȚț ȔȖȕȚȈȎȈ, ȟȚȖ 
ȖȉȍșȗȍȟȐȊȈȍȚ ȔȐȕȐȔȈȓȤȕȖȍ ȊȓȐȧȕȐȍ șȐȋȕȈȓȖȊ ȘȈȏȓȐȟȕȣȝ ȗȈȘ ȌȘțȋ ȕȈ ȌȘțȋȈ. 
ǸȈșȒȘțȟȍȕȕȣȍ ȊȖ ȊȘȍȔȧ ȔȖȕȚȈȎȈ ȒȈȉȍȓȤȕȣȍ ȗȈȘȣ ȕȍ șȓȍȌțȍȚ șȒȘțȟȐȊȈȚȤ șȕȖȊȈ, Ț.Ȓ. 
ȕȍȗȘȈȊȐȓȤȕȖȍ șȒȘțȟȐȊȈȕȐȍ ȖȚȘȐȞȈȚȍȓȤȕȖ ȊȓȐȧȍȚ ȕȈ ȘȈȉȖȟȐȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ.

 ǲȈȉȍȓȐ ǳǪǹ ȕȍ ȌȖȓȎȕȣ ȘȈșȗȖȓȈȋȈȚȤșȧ ȘȧȌȖȔ ș șȐȓȖȊȣȔȐ ȗȘȖȊȖȌȈȔȐ (220Ȋ), 
ȜȓțȖȘȍșȞȍȕȚȕȣȔȐ ȓȈȔȗȈȔȐ, șȐȓȖȊȣȔȐ ȚȘȈȕșȜȖȘȔȈȚȖȘȈȔȐ Ȑ ȌȘțȋȐȔȐ țșȚȘȖȑșȚȊȈȔȐ, 
ȔȖȡȕȣȍ ȥȓȍȒȚȘȖȔȈȋȕȐȚȕȣȍ ȗȖȓȧ ȒȖȚȖȘȣȝ, șȖȏȌȈȦȚ ȗȖȔȍȝȐ Ȑ ȖȒȈȏȣȊȈȦȚ 
ȖȚȘȐȞȈȚȍȓȤȕȖȍ ȊȖȏȌȍȑșȚȊȐȍ ȕȈ ȒȈȟȍșȚȊȖ ȗȍȘȍȌȈȟȐ șȐȋȕȈȓȈ.

 

3.2. Ɇɨɧɬɚɠ ɜɢɥɤɢ RJ-45. 

 

ǪȐȓȒȈ RJ-45 ȔȖȕȚȐȘțȍȚșȧ ȖȉȎȐȔȕȣȔ șȗȖșȖȉȖȔ ș ȗȖȔȖȡȤȦ șȗȍȞȐȈȓȤȕȖȋȖ ȖȉȎȐȔȕȖȋȖ 
ȐȕșȚȘțȔȍȕȚȈ Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș ȖȌȕȐȔ Ȑȏ șȚȈȕȌȈȘȚȖȊ Ǻ568Ǩ ȐȓȐ Ǻ568Ǫ. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǸȐș.7. ǹȚȈȕȌȈȘȚȣ ȗȖȌȒȓȦȟȍȕȐȧ RJ-45. 

 

ǷȘȈȊȐȓȈ ȔȖȕȚȈȎȈ ȖȗȘȍȌȍȓȧȦȚșȧ ȚȐȗȖȔ ȗȘȍȌȗȖȓȈȋȈȍȔȖȋȖ șȖȍȌȐȕȍȕȐȧ. ǪȖȏȔȖȎȕȣ ȌȊȈ 
ȊȈȘȐȈȕȚȈ: 

 

 ǲȖȔȗȤȦȚȍȘ șȖȍȌȐȕȧȍȚșȧ ș șȍȚȍȊȣȔ ȒȖȕȞȍȕȚȘȈȚȖȘȖȔ (hub) ȐȓȐ ȒȖȔȔțȚȈȚȖȘȖȔ (switch) 
ȐșȗȖȓȤȏțȧ «ȗȘȧȔțȦ» ȘȈȏȊȖȌȒț ȒȈȉȍȓȧ (șȚȈȕȌȈȘȚ T568B);



 ǹȖȍȌȐȕȍȕȐȍ ȔȍȎȌț ȒȖȔȔțȚȈȚȖȘȈȔȐ ȐȓȐ ȒȖȕȞȍȕȚȘȈȚȖȘȈȔȐ, ȚȈȒȐȍ ȒȈȒ “hub – hub”, 
“switch – switch”, “hub – switch” ȗȘȖȐȏȊȖȌȧȚșȧ ș ȗȖȔȖȡȤȦ ȒȈȉȍȓȧ ș «ȗȍȘȍȊȍȘȕțȚȖȑ» 
ȘȈȏȊȖȌȒȖȑ (Uplink ȐȓȐ Crossover). ǹ ȖȌȕȖȑ șȚȖȘȖȕȣ ȒȈȉȍȓȤ ȘȈȏȊȖȌȐȚșȧ ȗȖ șȚȈȕȌȈȘȚț 
T568A, Ȉ ș ȌȘțȋȖȑ ȗȖ șȚȈȕȌȈȘȚț T568B. 

ǩȖȓȍȍ ȗȖȌȘȖȉȕȖ Ȗ ȗȖȘȧȌȒȍ ȘȈȏȌȍȓȒȐ ȒȈȉȍȓȧ ȐȏȓȖȎȍȕȖ Ȋ ǷȘȐȓȖȎȍȕȐȐ. 

 

3.3. ɉɨɞɤɥɸɱɟɧɢɟ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

ǲȖȔȔțȚȈȚȖȘȣ Ȑ ȒȖȕȞȍȕȚȘȈȚȖȘȣ ȗȖȌȒȓȦȟȈȦȚșȧ Ȓ ȓȖȒȈȓȤȕȖȑ șȍȚȐ ȖȌȐȕȈȒȖȊȖ. ǭșȓȐ 
ȐșȗȖȓȤȏțȍȚșȧ ȕȍșȒȖȓȤȒȖ ȒȖȔȔțȚȈȚȖȘȖȊ, ȚȖ ȖȕȐ ȖȉȢȍȌȐȕȧȦȚșȧ ȔȍȎȌț șȖȉȖȑ ȒȈȉȍȓȍȔ UTP ș 
«ȗȍȘȍȊȍȘȕțȚȖȑ» ȘȈȏȊȖȌȒȖȑ (Ǻ568Ǩ – Ǻ568Ǫ). ǬȓȐȕȈ ȒȈȉȍȓȧ ȌȖȓȎȕȈ ȉȣȚȤ ȕȍ Ȕȍȕȍȍ 0,5 Ȕ. 

 

 

 

 

 

 

 

 

 

 

 

ǸȐș.6. ǹȖȍȌȐȕȍȕȐȍ ȒȖȔȔțȚȈȚȖȘȖȊ ȒȈȉȍȓȍȔ ș ȘȈȏȊȖȌȒȖȑ ȗȖ șȚȈȕȌȈȘȚț Ǻ568Ǩ – Ǻ568Ǫ 

 

ǪȖ ȔȕȖȋȐȝ ȔȖȌȍȓȧȝ ȒȖȔȔțȚȈȚȖȘȖȊ ȕȈȘȧȌț ș ȗȘȖșȚȣȔȐ ȗȖȘȚȈȔȐ ȐșȗȖȓȤȏțȍȚșȧ 
ȌȖȗȖȓȕȐȚȍȓȤȕȣȑ ȗȖȘȚ “Uplink”. Ƕȕ șȖȊȔȍȡȍȕ ș ȖȌȕȐȔ Ȑȏ ȗȘȖșȚȣȝ ȗȖȘȚȖȊ Ȑ ȐȔȍȍȚ 
«ȗȍȘȍȊȍȘȕțȚțȦ» ȘȈȏȊȖȌȒț Ȋ șȖȖȚȊȍȚșȚȊȐȐ șȖ șȚȈȕȌȈȘȚȖȔ Ǻ568Ǩ. ǰșȗȖȓȤȏțȧ ȥȚȖȚ ȗȖȘȚ 
ȔȖȎȕȖ ȗȖȌȒȓȦȟȈȚȤ ȊȚȖȘȖȑ ȒȖȔȔțȚȈȚȖȘ ȗȘȖșȚȣȔ ȒȈȉȍȓȍȔ (Ǻ568Ǫ – Ǻ568Ǫ). 
 

 

 

 

 

 

 

 

 

 

 

 

ǸȐș.7. ǰșȗȖȓȤȏȖȊȈȕȐȍ ȗȖȘȚȈ “Uplink” Ȍȓȧ ȗȖȌȒȓȦȟȍȕȐȧ ȒȈȉȍȓȧ Ǻ568Ǫ – Ǻ568Ǫ. 

 



ǵȈ ȘȐșțȕȒȍ ȗȖȒȈȏȈȕȖ ȗȘȐȔȍȕȍȕȐȍ ȌȖȗȖȓȕȐȚȍȓȤȕȖȋȖ ȗȖȘȚȈ “Uplink” șȖȊȔȍȡȍȕȕȖȋȖ ș ȗȖȘȚȖȔ 
№8. ǷȘȐ ȥȚȖȔ șȈȔ ȗȖȘȚ №8 ȌȖȓȎȍȕ ȖșȚȈȊȈȚȤșȧ ȗțșȚȣȔ. 

 

Ǫ șȖȊȘȍȔȍȕȕȣȝ ȒȖȔȔțȚȈȚȖȘȈȝ ȘȍȈȓȐȏȖȊȈȕȈ ȜțȕȒȞȐȧ ȈȊȚȖȔȈȚȐȟȍșȒȖȋȖ ȖȗȘȍȌȍȓȍȕȐȧ ȚȐȗȈ 
ȒȈȉȍȓȧ. ǲȈȎȌȣȑ ȗȖȘȚ ȒȖȔȔțȚȈȚȖȘȈ ȔȖȎȍȚ șȈȔ ȖȗȘȍȌȍȓȐȚȤ șȚȈȕȌȈȘȚ ȗȖȌȒȓȦȟȍȕȕȖȋȖ Ȓ ȕȍȔț 
ȒȈȉȍȓȧ Ȑ ȗȖȘȚ șȈȔ ȖȗȘȍȌȍȓȧȍȚ, Ȋ ȒȈȒȖȔ ȘȍȎȐȔȍ ȍȔț ȘȈȉȖȚȈȚȤ. ǼțȕȒȞȐȧ ȈȊȚȖȔȈȚȐȟȍșȒȖȋȖ 
ȖȗȘȍȌȍȓȍȕȐȧ ȚȐȗȈ ȒȈȉȍȓȧ ȏȕȈȟȐȚȍȓȤȕȖ ȖȉȓȍȋȟȈȍȚ ȘȈȉȖȚț ȈȌȔȐȕȐșȚȘȈȚȖȘȈ șȍȚȐ.  

Ǭȓȧ ȗȖȌȒȓȦȟȍȕȐȧ Ƿǲ Ȓ ǳǪǹ ȕȍȖȉȝȖȌȐȔȖ: 

 

 țșȚȈȕȖȊȐȚȤ șȍȚȍȊȖȑ ȈȌȈȗȚȍȘ, ȗȖȌȌȍȘȎȐȊȈȦȡȐȑ șȍȚȍȊțȦ ȚȍȝȕȖȓȖȋȐȦ Ethernet

 ȖșțȡȍșȚȊȐȚȤ ȜȐȏȐȟȍșȒȖȍ ȗȖȌȒȓȦȟȍȕȐȍ Ȓ șȍȚȍȊȖȔț ȖȉȖȘțȌȖȊȈȕȐȦ ș ȗȖȔȖȡȤȦ ȒȈȉȍȓȧ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǸȐș.8. ȗȖȌȒȓȦȟȍȕȐȧ Ƿǲ Ȓ ȒȖȔȔțȚȈȚȖȘț ǳǪǹ ȒȈȉȍȓȍȔ Ǻ568Ǫ – Ǻ568Ǫ. 

 

Ǭȓȧ șȖȍȌȐȕȍȕȐȧ ȌȊțȝ Ƿǲ ȔȍȎȌț șȖȉȖȑ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȚȖȓȤȒȖ șȍȚȍȊȣȝ ȈȌȈȗȚȍȘȖȊ 
ȐșȗȖȓȤȏțȦȚ ȒȈȉȍȓȤ ș «ȗȍȘȍȊȍȘȕțȚȖȑ» ȘȈȏȊȖȌȒȖȑ (Uplink ȐȓȐ Crossover) ȗȖ șȚȈȕȌȈȘȚț 
Ǻ568Ǩ – Ǻ568Ǫ. 



4. Зɚɞɚɧɢɟ ɧɚ ɥɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ 
 

1. ИȏțȟȐȚȤ șȖșȚȈȊ Ȑ ȕȈȏȕȈȟȍȕȐȍ ȖșȕȖȊȕȣȝ ȒȖȔȗȖȕȍȕȚȖȊ șȍȚȍȊȖȋȖ ȖȉȖȘțȌȖȊȈȕȐȧ. 
 

ǶȚȊȍȚȐȚȤ ȕȈ ȒȖȕȚȘȖȓȤȕȣȍ ȊȖȗȘȖșȣ. ǪȣȧșȕȐȚȤ șȖșȚȈȊ șȍȚȍȊȣȝ ȒȖȔȗȖȕȍȕȚȖȊ, ȐșȗȖȓȤȏțȍȔȣȝ 

 

Ȋ șȖșȚȈȊȍ ȓȈȉȖȘȈȚȖȘȐȐ Ȑ șȗȖșȖȉ Ȑȝ șȖȍȌȐȕȍȕȐȧ Ȋ ǳǪǹ. ǰȏțȟȐȚȤ ȗȘȈȊȐȓȈ ȘȈȏȌȍȓȒȐ Ȑ 
ȗȖȌȒȓȦȟȍȕȐȧ ȒȈȉȍȓȧ ȚȐȗȈ ȊȐȚȈȧ ȗȈȘȈ ȗȖ șȚȈȕȌȈȘȚȈȔ Ǻ568Ǩ Ȑ Ǻ568Ǫ. 
 

ǶȚȟȍȚ: ǼȐȏȐȟȍșȒȈȧ ȚȖȗȖȓȖȋȐȧ ǳǪǹ ȓȈȉȖȘȈȚȖȘȐȐ. ЭȓȍȒȚȘȐȟȍșȒȈȧ șȝȍȔȈ ȗȖȌȒȓȦȟȍȕȐȧ 
șȍȚȍȊȖȋȖ ȈȌȈȗȚȍȘȈ ǪȈȠȍȋȖ ȒȖȔȗȤȦȚȍȘȈ Ȓ ǳǪǹ. 

 

2. ǶȗȘȍȌȍȓȐȚȤ șȖșȚȈȊ Ȑ ȖșȕȖȊȕȣȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ ȖȉȖȘțȌȖȊȈȕȐȧ Ȑ șȐșȚȍȔȕȖȋȖ 
ȗȘȖȋȘȈȔȔȕȖȋȖ ȖȉȍșȗȍȟȍȕȐȧ, țșȚȈȕȖȊȓȍȕȕȖȋȖ Ȋ ВȈȠȍȔ ȒȖȔȗȤȦȚȍȘȍ. 
 

Ǭȓȧ ȖȗȘȍȌȍȓȍȕȐȧ șȖșȚȈȊȈ ȖȉȖȘțȌȖȊȈȕȐȧ Ƿǲ: 

 

ǹȗȖșȖȉ1.ǰșȗȖȓȤȏțȑȚȍ ȖȒȕȖ«ǹȊȖȑșȚȊȈ șȐșȚȍȔȣ». 

 

 ǶȚȒȘȖȑȚȍ ȥȚȖ ȖȒȕȖ ȗțȚȍȔ ” ǴȖȑ ȒȖȔȗȤȦȚȍȘ” -> ” ǹȊȖȑșȚȊȈ” ȐȓȐ ȕȈȎȈȊ WIN+Break.

 ǪȖșȗȖȓȤȏțȑȚȍșȤ ȊȒȓȈȌȒȈȔȐ «ǶȉȡȐȍ» Ȑ «ǶȉȖȘțȌȖȊȈȕȐȍ» -> «ǬȐșȗȍȚȟȍȘ țșȚȘȖȑșȚȊ». 

ǹȗȖșȖȉ2.ǶȚȒȘȖȑȚȍ ȖȒȕȖ«ǯȈȗțșȒ ȗȘȖȋȘȈȔȔȣ»(WIN+R),Ȑ ȊȊȍȌȐȚȍ 

ȒȖȔȈȕȌțmsinfo32.
 

ǶȚȟȍȚ: ǷȍȘȍȟȍȕȤ Ȑ ȖșȕȖȊȕȣȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ ȖȉȖȘțȌȖȊȈȕȐȧ Ȑ șȐșȚȍȔȕȖȋȖ ȗȘȖȋȘȈȔȔȕȖȋȖ 
ȖȉȍșȗȍȟȍȕȐȧ Ȍȓȧ ȒȖȕȒȘȍȚȕȖȋȖ Ƿǲ. 

 

3. ǶȗȘȍȌȍȓȐȚȤ șȍȚȍȊȖȍ ȐȔȧ ȒȖȔȗȤȦȚȍȘȈ Ȑ ȘȈȉȖȟțȦ ȋȘțȗȗț, Ȋ ȒȖȚȖȘțȦ Ȗȕ ȊȝȖȌȐȚ. 

 

Ǭȓȧ ȥȚȖȋȖ Ȋ ȖȒȕȍ «ǹȊȖȑșȚȊȖ șȐșȚȍȔȣ» ȊȖșȗȖȓȤȏțȑȚȍșȤ ȊȒȓȈȌȒȖȑ «ǰȔȧ ȒȖȔȗȤȦȚȍȘȈ». 

 

ǶȚȟȍȚ: ǹȖȝȘȈȕȐȚȤ ȏȕȈȟȍȕȐȍ ȗȈȘȈȔȍȚȘȖȊ. 

 

4. ǶȗȘȍȌȍȓȐȚȤ șȖșȚȈȊ țșȚȈȕȖȊȓȍȕȕȣȝ Ȋ ȒȖȔȗȤȦȚȍȘȍ șȍȚȍȊȣȝ ȈȌȈȗȚȍȘȖȊ Ȑ 
ȗȖȏȕȈȒȖȔȐȚȤșȧ ș Ȑȝ ȖșȕȖȊȕȣȔȐ șȊȖȑșȚȊȈȔȐ. 
 

Ǭȓȧ ȖȗȘȍȌȍȓȍȕȐȧ șȖșȚȈȊȈ Ȑ ȝȈȘȈȒȚȍȘȐșȚȐȒ, țșȚȈȕȖȊȓȍȕȕȣȝ Ȋ Ƿǲ șȍȚȍȊȣȝ ȈȌȈȗȚȍȘȖȊ 
ȊȖșȗȖȓȤȏțȑȚȍșȤ ȖșȕȈșȚȒȖȑ «ǬȐșȗȍȚȟȍȘ țșȚȘȖȑșȚȊ». 

 

 ǶȚȒȘȖȑȚȍ ȖȒȕȖ «ǬȐșȗȍȚȟȍȘ țșȚȘȖȑșȚȊ»:

 ǶȚȒȘȖȑȚȍ ȖȒȕȖ «ǯȈȗțșȒ ȗȘȖȋȘȈȔȔȣ» (”ǷțșȒ”->”ǪȣȗȖȓȕȐȚȤ” ȐȓȐ WIN+R),

 ǪȊȍȌȐȚȍ ȒȖȔȈȕȌț devmgmt.msc Ȑ ȕȈȎȔȐȚȍ ”Ƕǲ”.

 Ǫ ȗȖȧȊȐȊȠȍȔșȧ ȖȒȕȍ ȕȈȑȌȐȚȍ țȏȍȓ ȌȍȘȍȊȈ «ǹȍȚȍȊȣȍ ȈȌȈȗȚȍȘȣ» Ȑ ȘȈșȒȘȖȑȚȍ ȍȋȖ.



 ǷȘȖșȔȖȚȘȐȚȍ Ȋșȍ ȊȒȓȈȌȒȐ ȖȒȕȈ șȊȖȑșȚȊ șȍȚȍȊȣȝ ȈȌȈȗȚȍȘȖȊ, țȌȍȓȐȊ ȖșȖȉȖȍ ȊȕȐȔȈȕȐȍ 
ȊȒȓȈȌȒȈȔ «ǶȉȡȐȍ» Ȑ «ǬȖȗȖȓȕȐȚȍȓȤȕȖ».

 

ǶȚȟȍȚ: ȒȖȓȐȟȍșȚȊȖ șȍȚȍȊȣȝ ȈȌȈȗȚȍȘȖȊ, țșȚȈȕȖȊȓȍȕȕȣȝ Ȋ ȒȖȔȗȤȦȚȍȘȍ, ȗȍȘȍȟȍȕȤ ȖșȕȖȊȕȣȝ 
șȊȖȑșȚȊ Ȑ Ȑȝ ȏȕȈȟȍȕȐȧȝ Ȍȓȧ ȒȖȕȒȘȍȚȕȖȋȖ șȍȚȍȊȖȋȖ ȈȌȈȗȚȍȘȈ, ȚȍȖȘȍȚȐȟȍșȒȖȍ ȖȗȐșȈȕȐȍ 
ȒȈȎȌȖȋȖ Ȑȏ ȥȚȐȝ șȊȖȑșȚȊ ȕȈ ȖșȕȖȊȍ ȚȍȝȕȐȟȍșȒȖȑ ȓȐȚȍȘȈȚțȘȣ Ȑ șȈȑȚȖȊ ȘȈȏȘȈȉȖȚȟȐȒȖȊ ȐȓȐ 
ȗȖșȚȈȊȡȐȒȖȊ. 

 

5. ǶȗȘȍȌȍȓȐȚȤ MAC-ȈȌȘȍșȈ țșȚȈȕȖȊȓȍȕȕȣȝ Ȋ ȒȖȔȗȤȦȚȍȘȍ șȍȚȍȊȣȝ ȈȌȈȗȚȍȘȖȊ Ȑ 
ȕȈȏȕȈȟȍȕȕȣȍ ȥȚȐȔ șȍȚȍȊȣȔ ȐȕȚȍȘȜȍȑșȈȔ IP-ȈȌȘȍșȈ. 
 

ǶȚȒȘȖȑȚȍ ȖȒȕȖ ȒȖȔȈȕȌȕȖȑ șȚȘȖȒȐ (”ǷțșȒ”->”ǪȣȗȖȓȕȐȚȤ”, ȌȈȓȍȍ Ȋ ȚȍȒșȚȖȊȖȑ șȚȘȖȒȍ ȊȊȍșȚȐ 
ȒȖȔȈȕȌț cmd Ȑ ȕȈȎȈȚȤ Enter) Ȑ ȊȣȗȖȓȕȐȚȍ ȒȖȔȈȕȌȣ: 

 

 ipconfig /all.

 getmac /v /fo list

 ping <șȍȚȍȊȖȍ ȐȔȧ ȒȖȔȗȤȦȚȍȘȈ>
 

ǶȚȟȍȚ: ȗȖȓȕȣȑ ȗȘȖȚȖȒȖȓ ȊȣȗȖȓȕȍȕȐȧ ȥȚȐȝ ȒȖȔȈȕȌ ș ȊȈȠȐȔȐ ȗȖȧșȕȍȕȐȧȔȐ Ȑ ȊȣȊȖȌȈȔȐ. 
ǨȕȈȓȐȏȐȘțȍȚȍ ȗȖȓțȟȍȕȕȣȑ ȘȍȏțȓȤȚȈȚ, Ȉ ȕȍ șȈȔȐ ȒȖȔȈȕȌȣ, ȗȖȌȘȖȉȕȖȍ ȏȕȈȒȖȔșȚȊȖ ș 
ȒȖȚȖȘȣȔȐ ȥȚȖ ȗȘȍȌȔȍȚ șȓȍȌțȦȡȐȝ ȓȈȉȖȘȈȚȖȘȕȣȝ ȘȈȉȖȚ. 

 

6. ǷȘȖȊȍȘȐȚȤ ȚȍȒțȡȍȍ șȖșȚȖȧȕȐȍ șȍȚȍȊȣȝ ȗȖȌȒȓȦȟȍȕȐȑ ВȈȠȍȋȖ ȒȖȔȗȤȦȚȍȘȈ. 
 

Ǫ ȖȒȕȍ «ǹȍȚȍȊȣȍ ȗȖȌȒȓȦȟȍȕȐȧ» (”ǷțșȒ”->”ǷȈȕȍȓȤ țȗȘȈȊȓȍȕȐȧ”->”ǹȍȚȍȊȣȍ ȗȖȌȒȓȦȟȍȕȐȍ”) 
Ȍȓȧ ȌȖșȚțȗȕȣȝ ȊȈȔ ȗȖȌȒȓȦȟȍȕȐȑ ȗȘȈȊȖȑ ȒȕȖȗȒȖȑ ȔȣȠȐ țșȚȈȕȖȊȐȚȍ ȘȍȎȐȔ «ǹȖșȚȖȧȕȐȍ». 



ǰșȗȖȓȤȏțȑȚȍ ȊȒȓȈȌȒȐ «ǶȉȡȐȍ» Ȑ «ǷȖȌȌȍȘȎȒȈ» (ȗȓȦș «ǷȖȌȘȖȉȕȖșȚȐ») ȖȒȕȈ «ǹȖșȚȖȧȕȐȍ…». 
ǵȈ ȥȚȐȝ ȊȒȓȈȌȒȈȝ ȗȖȏȕȈȒȖȔȤȚȍșȤ șȖ ȊșȍȔȐ ȊȣȊȖȌȐȔȣȔȐ ȗȈȘȈȔȍȚȘȈȔȐ, ȕȈȎȐȔȈȧ ȒȕȖȗȒț «?» 
Ȑ ȈȒȚȐȊȐȘțȧ țȒȈȏȈȚȍȓȤ ȔȣȠȒȐ ȕȈȌ ȐȕȚȍȘȍșțȦȡȐȔ ȗȈȘȈȔȍȚȘȖȔ. 

 

ǷȘȖȊȍȘȤȚȍ ȕȈȓȐȟȐȍ ȏȕȈȟȒȈ șȍȚȍȊȖȋȖ șȖȍȌȐȕȍȕȐȧ Ȋ ȖȉȓȈșȚȐ țȊȍȌȖȔȓȍȕȐȑ ȥȒȘȈȕȈ ȊȈȠȍȋȖ 
ȒȖȔȗȤȦȚȍȘȈ. ǷȘȐ ȍȋȖ ȕȈȓȐȟȐȐ ȖȏȕȈȒȖȔȤȚȍșȤ ș ȗȈȘȈȔȍȚȘȈȔȐ ȊșȗȓȣȊȈȦȡȍȋȖ ȖȒȕȍ ȕȈȌ ȥȚȐȔ 
ȏȕȈȟȒȖȔ Ȑ ȌȍȑșȚȊȐȍȔ Ȋ ȖȚȊȍȚ ȕȈ ȒȓȐȒ ȔȣȠȒȐ ȕȈ ȥȚȖȔ ȏȕȈȟȒȍ. 

 

ǶȚȟȍȚ: ȘȍȏțȓȤȚȈȚȣ ȊȣȗȖȓȕȍȕȐȧ ȥȚȖȋȖ ȗțȕȒȚȈ ȏȈȌȈȕȐȧ ș ȊȈȠȐȔȐ ȊȣȊȖȌȈȔȐ Ȑ șȘȈȊȕȐȚȍȓȤȕȣȔ 
ȈȕȈȓȐȏȖȔ ș ȗȘȍȌȣȌțȡȐȔȐ ȏȈȌȈȕȐȧȔȐ. 

 

7. ǷȘȐ ȕȈȓȐȟȐȐ șȍȚȍȊȣȝ ȗȖȌȒȓȦȟȍȕȐȑ Ƿǲ Ȓ ǳВС ȖȗȘȍȌȍȓȐȚȤ șȗȐșȖȒ, ȌȖșȚțȗȕȣȝ 
ȊȈȔ ȘȈȉȖȟȐȝ ȋȘțȗȗ, șȗȐșȖȒ ȒȖȔȗȤȦȚȍȘȖȊ ȊȈȠȍȑ ȘȈȉȖȟȍȑ ȋȘțȗȗȣ ș Ȑȝ ȐȔȍȕȈȔȐ Ȑ 
IP-ȈȌȘȍșȈȔȐ. 
 

ǶȚȒȘȖȑȚȍ ȖȒȕȖ ȒȖȔȈȕȌȕȖȑ șȚȘȖȒȐ  Ȑ ȊȣȗȖȓȕȐȚȍ ȒȖȔȈȕȌȣ: 

 

 net view /domain – Ȍȓȧ ȗȘȖșȔȖȚȘȈ ȌȖșȚțȗȕȣȝ ȊȈȔ ȘȈȉȖȟȐȝ ȋȘțȗȗ.

 net view – Ȍȓȧ ȗȘȖșȔȖȚȘȈ ȌȖșȚțȗȕȣȝ ȊȈȔ ȒȖȔȗȤȦȚȍȘȖȊ ȊȈȠȍȑ ȘȈȉȖȟȍȑ ȋȘțȗȗȣ.

 ping <șȍȚȍȊȖȍ ȐȔȧ ȒȖȔȗȤȦȚȍȘȈ ȊȈȠȍȑ ȘȈȉȖȟȍȑ ȋȘțȗȗȣ> - Ȍȓȧ Ȋșȍȝ Ƿǲ ȋȘțȗȗȣ. 
ǹȘȈȊȕȐȚȍ ȘȍȏțȓȤȚȈȚȣ ș ȘȍȏțȓȤȚȈȚȈȔȐ ȗȘȖșȔȖȚȘȈ «ǹȍȚȍȊȖȋȖ ȖȒȘțȎȍȕȐȧ».
 

ǶȚȟȍȚ: ȗȖȓȕȣȑ ȗȘȖȚȖȒȖȓ ȊȣȗȖȓȕȍȕȐȧ ȥȚȐȝ ȒȖȔȈȕȌ ș ȊȈȠȐȔȐ ȗȖȧșȕȍȕȐȧȔȐ Ȑ ȊȣȊȖȌȈȔȐ. 
ǨȕȈȓȐȏȐȘțȍȚȍ ȗȖȓțȟȍȕȕȣȑ ȘȍȏțȓȤȚȈȚ, Ȉ ȕȍ șȈȔȐ ȒȖȔȈȕȌȣ, ȗȖȌȘȖȉȕȖȍ ȏȕȈȒȖȔșȚȊȖ ș 
ȒȖȚȖȘȣȔȐ ȥȚȖ ȗȘȍȌȔȍȚ șȓȍȌțȦȡȐȝ ȓȈȉȖȘȈȚȖȘȕȣȝ ȘȈȉȖȚ. 

 

8. ǵȈ șȝȍȔț ȜȐȏȐȟȍșȒȖȑ ȚȖȗȖȓȖȋȐȐ, ȗȖȓțȟȍȕȕȖȑ Ȋ ȗ.1 ȏȈȌȈȕȐȧ ȕȈ ȓȈȉȖȘȈȚȖȘȕțȦ 
ȘȈȉȖȚț ȕȈȕȍșȚȐ ȓȖȋȐȟȍșȒțȦ ȚȖȗȖȓȖȋȐȦ șȍȚȐ ș țȒȈȏȈȕȐȍȔ ȘȈȉȖȟȐȝ ȋȘțȗȗ, ȐȔȍȕ Ȑ 
ȈȌȘȍșȖȊ ȒȈȎȌȖȋȖ ȒȖȔȗȤȦȚȍȘȈ șȍȚȐ. 
 

ǶȚȟȍȚ: șȝȍȔȈ ȓȖȋȐȟȍșȒȖȑ ȚȖȗȖȓȖȋȐȐ șȍȚȐ ș ȗȖȓȕȖȑ ȍȍ șȗȍȞȐȜȐȒȈȞȐȍȑ, șȖȊȔȍȡȍȕȕȈȧ ș 
ȜȐȏȐȟȍșȒȖȑ ȚȖȗȖȓȖȋȐȍȑ. 

 

ДȖȗȖȓȕȐȚȍȓȤȕȣȍ șȊȍȌȍȕȐȧ. 

 

ǸȍȏțȓȤȚȈȚȣ ȊȣȗȖȓȕȍȕȐȧ Ȑȏ ȒȖȔȈȕȌȕȖȑ șȚȘȖȒȐ, ȖȗȐșȈȕȕȣȝ ȊȣȠȍ ȒȖȔȈȕȌ, ȔȖȋțȚ ȉȣȚȤ 
ȗȘȖșȔȖȚȘȍȕȣ ȕȍ ȚȖȓȤȒȖ ȕȈ ȥȒȘȈȕȍ, ȕȖ Ȑ ȗȍȘȍȕȈȗȘȈȊȓȍȕȣ Ȋ ȚȍȒșȚȖȊȣȑ ȜȈȑȓ. ЭȚȖ ȜȈȑȓ 
ȗȖȚȖȔ ȔȖȎȍȚ ȉȣȚȤ ȗȘȖșȔȖȚȘȍȕ, șȖȝȘȈȕȍȕ ȐȓȐ ȊșȚȈȊȓȍȕ Ȋ ȒȈȒȖȑ-ȓȐȉȖ ȌȖȒțȔȍȕȚ. ǵȈȗȘȐȔȍȘ, 
ȖȚȟȍȚ ȗȖ ȓȈȉȖȘȈȚȖȘȕȖȑ ȘȈȉȖȚȍ. ǺȈȒ, ȒȖȔȈȕȌȈ 

 

ping ws1 > d:\student\ping1.txt 

 

ȊȣȏȖȊȍȚ ȜȖȘȔȐȘȖȊȈȕȐȍ ȚȍȒșȚȖȊȖȋȖ ȜȈȑȓȈ ping1.txt ș ȘȍȏțȓȤȚȈȚȈȔȐ ȘȈȉȖȚȣ ȒȖȔȈȕȌȣ ping. 

 

ǹȖȊȖȒțȗȕȖșȚȤ ȚȈȒȐȝ ȒȖȔȈȕȌ ȔȖȎȍȚ șȖșȚȈȊȓȧȚȤ ȒȖȔȈȕȌȕȣȑ ȜȈȑȓ. ǯȈȗțșȒ ȕȈ ȊȣȗȖȓȕȍȕȐȍ 
ȒȖȔȈȕȌȕȖȋȖ ȜȈȑȓȈ ȗȖȏȊȖȓȐȚ ȗȖȓțȟȐȚȤ ȖȌȐȕ ȚȍȒșȚȖȊȣȑ ȜȈȑȓ, șȖȌȍȘȎȈȡȐȑ ȘȍȏțȓȤȚȈȚȣ 



ȊȣȗȖȓȕȍȕȐȧ șȘȈȏț ȕȍșȒȖȓȤȒȐȝ ȒȖȔȈȕȌ. ǺȖ ȍșȚȤ ȗȖȓțȟȐȚȤ ȖȌȐȕ ȚȍȒșȚȖȊȣȑ ȜȈȑȓ, 
șȖȌȍȘȎȈȡȐȑ Ȋșȍ ȐȕȚȍȘȍșțȦȡȐȍ ȊȈș șȍȚȍȊȣȍ ȕȈșȚȘȖȑȒȐ ȒȖȕȒȘȍȚȕȖȋȖ ȒȖȔȗȤȦȚȍȘȈ. 

 

 

 

5. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
 

1. ǵȈ ȒȈȒȐȍ ȌȊȈ ȉȖȓȤȠȐȝ ȒȓȈșșȈ ȗȖȌȘȈȏȌȍȓȧȦȚ Ȋșȍ șȍȚȍȊȖȍ ȖȉȖȘțȌȖȊȈȕȐȍ, Ȑ ȟȍȔ ȖȕȐ 
ȖȚȓȐȟȈȦȚșȧ ȌȘțȋ ȖȚ ȌȘțȋȈ.  

2. ǿȚȖ ȚȈȒȖȍ șȚȘțȒȚțȘȐȘȖȊȈȕȕȈȧ ȒȈȉȍȓȤȕȈȧ șȐșȚȍȔȈ, Ȑ ȒȈȒȖȊȖ ȍȍ ȕȈȏȕȈȟȍȕȐȍ.  

3. ǲȈȒȐȍ ȥȓȍȔȍȕȚȣ ȖȚȕȖșȧȚșȧ Ȓ ȒȓȈșșț ȗȈșșȐȊȕȖȋȖ șȍȚȍȊȖȋȖ ȖȉȖȘțȌȖȊȈȕȐȧ.  

4. ǲȈȒȐȍ ȚȐȗȣ ȒȈȉȍȓȤȕȣȝ șȘȍȌ ȔȖȋțȚ ȐșȗȖȓȤȏȖȊȈȚȤșȧ Ȍȓȧ ȗȍȘȍȌȈȟȐ ȌȈȕȕȣȝ Ȋ ǳǪǹ.  

5. ǿȚȖ ȖȗȘȍȌȍȓȧȦȚ șȚȈȕȌȈȘȚȣ Ǻ568Ǩ Ȑ Ǻ568Ǫ.  

6. ǯȈȟȍȔ Ȋ ȒȈȉȍȓȧȝ ȚȐȗȈ ”ȊȐȚȈȧ ȗȈȘȈ” ȖȚȌȍȓȤȕȣȍ ȗȘȖȊȖȌȕȐȒȐ ȗȍȘȍȒȘțȟȐȊȈȦȚ ȔȍȎȌț 
șȖȉȖȑ. ǲȈȒȖȍ ȒȖȓȐȟȍșȚȊȖ ȊȐȚȣȝ ȗȈȘ șȖȌȍȘȎȈȚȤ ȒȈȉȍȓȐ ȒȈȚȍȋȖȘȐȐ 5ȍ Ȑ 6.  

7. Ǫ ȟȍȔ ȘȈȏȕȐȞȈ ȔȍȎȌț UPT Ȑ STP. ǲȈȒȖȊȖ ȘȈȏȓȐȟȐȍ Ȋ Ȑȝ ȐșȗȖȓȤȏȖȊȈȕȐȐ.  

8. ǿȚȖ ȚȈȒȖȍ RJ11, RJ12 Ȑ RJ45, Ȋ ȟȍȔ Ȑȝ ȘȈȏȓȐȟȐȍ Ȑ ȒȈȒȖȊȈ ȖȉȓȈșȚȤ ȐșȗȖȓȤȏȖȊȈȕȐȧ.  

9. ǲȈȒȖȊȖ ȕȈȏȕȈȟȍȕȐȍ ȗȈȚȟ-ȒȖȘȌȈ Ȑ Ȋ ȟȍȔ ȍȋȖ ȖȚȓȐȟȐȍ ȒȈȉȍȓȧ ȊȕțȚȘȍȕȕȍȑ ȗȘȖȒȓȈȌȒȐ.  

10. ǿȚȖ ȖȉȡȍȋȖ Ȑ Ȋ ȟȍȔ ȘȈȏȓȐȟȐȍ ȒȖȔȔțȚȈȞȐȖȕȕȣȝ ȗȈȕȍȓȍȑ Ȑ ȒȖȕȞȍȕȚȘȈȚȖȘȖȊ. 



11. Ǭȓȧ ȒȈȒȐȝ Ȟȍȓȍȑ ȐșȗȖȓȤȏțȦȚ ȒȖȕȞȍȕȚȘȈȚȖȘȣ Ȑ ȒȖȔȔțȚȈȚȖȘȣ.  

12. ǻȒȈȎȐȚȍ ȖșȕȖȊȕȣȍ ȖȚȓȐȟȐȧ Ȋ ȘȈȉȖȚȍ ȒȖȕȞȍȕȚȘȈȚȖȘȖȊ Ȑ ȒȖȔȔțȚȈȚȖȘȖȊ.  

13. ǲȈȒȖȊȣ ȖȚȓȐȟȐȧ Ȋ ȒȈȉȍȓȤȕȖȔ ȗȖȌȒȓȦȟȍȕȐȐ ȖȌȕȖȋȖ Ƿǲ Ȓ șȍȚȍȊȖȑ ȒȈȘȚȍ ȌȘțȋȖȋȖ Ƿǲ, ȗȖ 
șȘȈȊȕȍȕȐȦ ș ȍȋȖ ȗȖȌȒȓȦȟȍȕȐȍȔ Ȓ ȒȖȔȔțȚȈȚȖȘț ǳǪǹ.  

14. ǲȈȒȐȍ ȖșȕȖȊȕȣȍ ȖȋȘȈȕȐȟȍȕȐȧ șȓȍȌțȍȚ țȟȐȚȣȊȈȚȤ ȗȘȐ ȗȘȖȒȓȈȌȒȍ ȒȈȉȍȓȍȑ ǳǪǹ.  

15. Ǭȓȧ ȟȍȋȖ Ȑ ȒȈȒ ȐșȗȖȓȤȏțȦȚșȧ ȒȖȔȔțȚȈȞȐȖȕȕȣȍ ȗȈȕȍȓȐ.  

16. ǿȚȖ ȖȉȖȏȕȈȟȈȍȚ ȈȉȉȘȍȊȐȈȚțȘȈ WOL, Ȑ ȒȈȒțȦ ȚȍȝȕȖȓȖȋȐȦ ȖȕȈ ȗȖȌȌȍȘȎȐȊȈȍȚ.  

17. ǲȈȒțȦ ȜțȕȒȞȐȦ ȘȈȉȖȚȣ șȍȚȍȊȖȋȖ ȈȌȈȗȚȍȘȈ ȗȖȌȌȍȘȎȐȊȈȍȚ ȔȐȒȘȖșȝȍȔȈ BootRom.  

18. ǿȚȖ ȖȗȘȍȌȍȓȧȦȚ ȖșȕȖȊȕȣȍ șȚȈȕȌȈȘȚȣ ȗȖ ȒȈȉȍȓȤȕȣȔ șȐșȚȍȔȈȔ.  

19. ǲȈȒȐȍ ȗȈȘȈȔȍȚȘȣ ȖȚȕȖșȧȚșȧ Ȓ ȖșȕȖȊȕȣȔȐ ȝȈȘȈȒȚȍȘȐșȚȐȒȈȔȐ ȒȘȖșș-ȗȈȕȍȓȍȑ.  

20. Ǭȓȧ ȒȈȒȐȝ Ȟȍȓȍȑ Ȋ ȒȖȔȔțȚȈȚȖȘȈȝ ȐșȗȖȓȤȏțȦȚ ȗȖȘȚ “Uplink”.  

21. ǻȒȈȎȐȚȍ ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȤ ȖȗȍȘȈȞȐȑ, ȊȣȗȖȓȕȧȍȔȣȝ ȗȘȐ ȔȖȕȚȈȎȍ ȊȐȓȒȐ RJ45.  

22. ǲȈȒȖȑ ȒȈȉȍȓȤ Ȑ ȗȖȟȍȔț ȐșȗȖȓȤȏțȍȚșȧ ȗȘȐ ȗȖȌȒȓȦȟȍȕȐȐ Ƿǲ Ȓ ȒȖȔȗȤȦȚȍȘȕȖȑ ȘȖȏȍȚȒȐ. 



ɉɪɢɥɨɠɟɧɢɟ 1. Ɋɚɡɞɟɥɤɚ ɤɚɛɟɥɟɣ ɜ ɥɨɤɚɥɶɧɵɯ ɫɟɬɹɯ 

 

Ǫ ȌȈȕȕȖȔ ȘȈȏȌȍȓȍ Ȕȣ ȘȈșșȔȖȚȘȐȔ ȗȘȈȒȚȐȟȍșȒȐȍ ȗȘȐȍȔȣ ȘȈȉȖȚȣ ș ȒȈȉȍȓȧȔȐ, Ȑȝ ȘȈȏȌȍȓȒț Ȑ 
ȗȖȌȒȓȦȟȍȕȐȍ. 
 

ɉ.1.1. Ɋɚɡɞɟɥɤɚ ɤɨɚɤɫɢɚɥɶɧɵɯ ɤɚɛɟɥɟɣ. 
 

Ǭȓȧ ȘȈȏȌȍȓȒȐ ȘȈȏȢȍȔȖȊ ȒȖȈȒșȐȈȓȤȕȖȋȖ ȒȈȉȍȓȧ ȘȍȒȖȔȍȕȌțȍȚșȧ ȐșȗȖȓȤȏȖȊȈȚȤ șȗȍȞȐȈȓȤȕȣȍ 
ȐȕșȚȘțȔȍȕȚȣ: 

 

˄̭т̬о̜̭т̏о дл́ о̬̍е̚к̛ к̌̍ел́ ˄̭т̬о̜̭т̏о дл́ о̛̙̥̍̌ ̬̻̌̚е̥̌ 

(cable stripper) (crimming tool) 

  

  

 

 

BNC ȘȈȏȢȍȔȣ Ȍȓȧ ȘȈȏȌȍȓȒȐ ȗȖȌ 
ȖȉȎȐȔ ȗȖșȚȈȊȓȧȦȚșȧ Ȋ șȓȍȌțȦȡȍȔ 
ȒȖȔȗȓȍȒȚȍ: 

 

 ȞȍȕȚȘȈȓȤȕȣȑ ȒȖȕȚȈȒȚ

 ȒȖȘȗțș ȘȈȏȢȍȔȈ

 ȜȐȒșȐȘțȦȡȈȧ ȚȘțȉȖȟȒȈ

 

ǸȈȏȌȍȓȒȈ ȘȈȏȢȍȔȈ ȕȈȟȐȕȈȍȚșȧ ș 
ȖȉȘȍȏȈȕȐȧ ȒȈȉȍȓȧ. ǻșȚȘȖȑșȚȊȖ 
ȖȉȘȍȏȈȕȐȧ ȌȖȓȎȕȖ ȉȣȚȤ ȕȈșȚȘȖȍȕȖ 
ȚȈȒ, ȟȚȖȉȣ: 

 

ȓȍȏȊȐȍ, ȘȍȎțȡȍȍ 

ȊȕțȚȘȍȕȕȦȦ ȐȏȖȓȧȞȐȦ ȒȈȉȍȓȧ, ȗȘȖȘȍȏȈȓȖ ȐȏȖȓȧȞȐȦ ȗȖȟȚȐ ȌȖ ȞȍȕȚȘȈȓȤȕȖȋȖ 

ȗȘȖȊȖȌȕȐȒȈ, ȕȖ ȕȍ ȉȖȓȍȍ; 

 

 șȘȍȌȕȍȍ ȓȍȏȊȐȍ, ȖȉȘȍȏȈȦȡȍȍ ȖȗȓȍȚȒț ȒȈȉȍȓȧ, șȓȍȋȒȈ ȗȖȌȘȍȏȈȓȖ ȊȕțȚȘȍȕȕȦȦ 
ȐȏȖȓȧȞȐȦ, ȕȖ ȕȐ Ȋ ȒȖȍȔ șȓțȟȈȍ ȕȍ ȖșȚȈȊȓȧȓȖ ȕȍ ȗȘȖȘȍȏȈȕȕȣȝ ȗȘȖȊȖȓȖȟȍȒ Ȋ 
ȖȗȓȍȚȒȍ;



 ȓȍȏȊȐȍ, ȗȘȖȘȍȏȈȦȡȍȍ ȕȈȘțȎȕțȦ ȐȏȖȓȧȞȐȦ, ȘȍȏȈȓȖ ȕȍ ȕȈ ȗȖȓȕțȦ ȋȓțȉȐȕț ȐȏȖȓȧȞȐȐ 
- ȗȖ ȕȈȌȘȍȏȈȕȕȖȔț ȒȖȓȤȞț ȓțȟȠȍ ȗȖȚȖȔ ȖȚȖȘȊȈȚȤ ȒțșȖȟȍȒ ȐȏȖȓȧȞȐȐ ȊȘțȟȕțȦ.

 

ǯȈȚȍȔ ȗȘȖȊȖȌȧȚ ȖȗȘȍșșȖȊȒț ȘȈȏȢȍȔȈ ȕȈ ȒȈȉȍȓȍ ș ȗȖȔȖȡȤȦ țșȚȘȖȑșȚȊȈ ȖȉȎȐȔȈ Ȋ șȓȍȌțȡȍȑ 
ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȐ: 

 

 ǪȕȈȟȈȓȍ ȕȈ ȞȍȕȚȘȈȓȤȕȣȑ ȗȘȖȊȖȌȕȐȒ ȖȉȘȍȏȈȕȕȖȋȖ ȒȈȉȍȓȧ ȕȈȌȍȊȈȦȚ ȞȍȕȚȘȈȓȤȕȣȑ 
ȒȖȕȚȈȒȚ ȘȈȏȢȍȔȈ, ȚȈȒ ȟȚȖȉȣ Ȗȕ țȗȐȘȈȓșȧ Ȗ ȊȕțȚȘȍȕȕȦȦ ȐȏȖȓȧȞȐȦ ȒȈȉȍȓȧ. ǭșȓȐ ȥȚȖ 
ȕȍȊȖȏȔȖȎȕȖ, șȓȍȌțȍȚ șȓȍȋȒȈ țȒȖȘȖȚȐȚȤ ȞȍȕȚȘȈȓȤȕȣȑ ȗȘȖȊȖȌȕȐȒ ȒȈȉȍȓȧ.

 ǯȈȚȍȔ ȊșȚȈȊȓȧȦȚ ȞȍȕȚȘȈȓȤȕȣȑ ȒȖȕȚȈȒȚ ȕȈȌȍȚȣȑ ȕȈ ȒȈȉȍȓȤ Ȋ ȖȉȎȐȔȕȖȍ țșȚȘȖȑșȚȊȖ 
ȚȈȒ, ȟȚȖȉȣ Ȗȕ țȗȐȘȈȓșȧ ȊȣșȚțȗȈȦȡȐȔ ȕȈ ȍȋȖ ȒȖȕȞȍ ȉțȘȚȐȒȖȔ ȊȖ ȊȕțȚȘȍȕȕȐȑ ȒȘȈȑ 
ȋȕȍȏȌȈ ȖȉȎȐȔȕȖȋȖ țșȚȘȖȑșȚȊȈ, ȗȘȍȌȕȈȏȕȈȟȍȕȕȖȋȖ Ȍȓȧ ȖȉȎȐȔȈ ȞȍȕȚȘȈȓȤȕȣȝ 
ȒȖȕȚȈȒȚȖȊ, Ȑ ȖȉȎȐȔȈȍȚșȧ.

 ǯȈȚȍȔ ȕȈȌȍȊȈȦȚ ȕȈ ȒȈȉȍȓȤ ȜȐȒșȐȘțȦȡțȦ ȚȘțȉȖȟȒț.

 ǬȈȓȍȍ, ȕȈȗȘȐȔȍȘ ȖȚȊȍȘȚȒȖȑ, șȓȍȋȒȈ ȘȈȏȌȊȐȋȈȦȚ ȗȘȖȊȖȌȕȐȒȐ ȖȗȓȍȚȒȐ Ȑ ȕȈȌȍȊȈȦȚ 
ȒȖȘȗțș ȘȈȏȢȍȔȈ.

 ǷȘȖȌȊȐȋȈȦȚ ȚȘțȉȖȟȒț Ȓ ȒȖȘȗțșț ȘȈȏȢȍȔȈ, șȚȘȍȔȧșȤ Ȓ ȚȖȔț, ȟȚȖȉȣ ȖȕȈ ȗȘȐȎȈȓȈ 
ȗȘȖȊȖȌȕȐȒȐ ȖȗȓȍȚȒȐ Ȓ ȒȖȘȗțșț ȘȈȏȢȍȔȈ. Ǫ ȥȚȖȚ ȖȚȊȍȚșȚȊȍȕȕȣȑ ȔȖȔȍȕȚ ȕțȎȕȖ 
ȌȖȉȐȚȤșȧ ȚȖȋȖ, ȟȚȖȉȣ ȞȍȕȚȘȈȓȤȕȣȑ ȒȖȕȚȈȒȚ ȘȈȏȢȍȔȈ ȕȈȝȖȌȐȓșȧ ȕȈ ȖȌȕȖȔ țȘȖȊȕȍ ș



ȒȘȈȍȔ ȒȖȘȗțșȈ ȘȈȏȢȍȔȈ. Ǭȓȧ ȥȚȖȋȖ ȔȖȎȕȖ ȗȖșȚȈȊȐȚȤ ȒȘȈȑ ȒȖȘȗțșȈ ȘȈȏȢȍȔȈ ȕȈ 
ȚȊȍȘȌțȦ ȗȖȊȍȘȝȕȖșȚȤ Ȑ ȕȈȌȈȊȐȚȤ ȒȈȉȍȓȤ ȊȕȐȏ ȌȖ ȌȖșȚȐȎȍȕȐȧ ȎȍȓȈȍȔȖȋȖ ȘȍȏțȓȤȚȈȚȈ. 

 

 ǯȈȚȍȔ ȈȒȒțȘȈȚȕȖ ȊșȚȈȊȓȧȦȚ ȜȐȒșȐȘțȦȡțȦ ȚȘțȉȖȟȒț Ȋ țșȚȘȖȑșȚȊȖ ȖȉȎȐȔȈ Ȑ șȕȈȟȈȓȈ 
șȓȍȋȒȈ ȗȘȐȌȈȊȓȐȊȈȦȚ ȍȍ Ȓ ȒȖȘȗțșț ȘȈȏȢȍȔȈ, șȓȍȌȧ ȏȈ ȚȍȔ ȟȚȖȉȣ ȔȍȎȌț ȕȍȑ Ȑ 
ȒȖȘȗțșȖȔ ȕȍ ȖȉȘȈȏȖȊȈȓșȧ ȏȈȏȖȘ, Ȉ ȏȈȚȍȔ ȗȘȖȊȖȌȧȚ ȖȉȎȐȔ ș ȚȈȒȐȔ țșȐȓȐȍȔ, ȟȚȖȉȣ 
șȘȈȉȖȚȈȓ ȒȖȕȚȘȖȓȤȕȣȑ ȜȓȈȎȖȒ țșȚȘȖȑșȚȊȈ ȖȉȎȐȔȈ. ǭșȓȐ ȌȓȐȕȈ ȜȐȒșȐȘțȦȡȍȑ 
ȚȘțȉȖȟȒȐ ȗȘȍȊȣȠȈȍȚ ȠȐȘȐȕț ȋțȉȖȒ ȖȉȎȐȔȈȚȍȓȧ, ȚȖ ȕțȎȕȖ ȗȖȊȚȖȘȐȚȤ ȖȉȎȐȔ șȖ 
șȔȍȡȍȕȐȍȔ ȊȌȖȓȤ ȚȘțȉȖȟȒȐ. ǰȕȖȋȌȈ ȉȣȊȈȍȚ ȗȖȓȍȏȕȖ ȗȖȊȚȖȘȐȚȤ ȖȉȎȐȔ ș ȗȖȊȖȘȖȚȖȔ 
ȕȈ 60 ȐȓȐ 120 ȋȘȈȌțșȖȊ, ȍșȓȐ ȋȘȈȕȐ ȕȈ ȚȘțȉȖȟȒȍ ȗȖșȓȍ ȗȍȘȊȖȋȖ ȖȉȎȐȔȈ ȗȖȓțȟȐȓȐșȤ 
ȕȍȖȌȐȕȈȒȖȊȣȔȐ.

 

ɉ.1.2. Ɋɚɡɞɟɥɤɚ ɜɢɬɨɣ ɩɚɪɵ . 
 

Ǭȓȧ ȘȈȏȌȍȓȒȐ ȊȐȚȣȝ ȗȈȘ ȐșȗȖȓȤȏțȦȚ șȗȍȞȐȈȓȤȕȖȍ țșȚȘȖȑșȚȊȖ, ȒȖȚȖȘȖȍ ȐȔȍȍȚ ȚȘȐ ȘȈȉȖȟȐȍ 
ȖȉȓȈșȚȐ Ȑ șȖȖȚȊȍȚșȚȊȍȕȕȖ ȊȣȗȖȓȕȧȍȚ ȚȘȐ ȜțȕȒȞȐȐ. 

 

 

 ǩȓȐȎȍ ȊșȍȋȖ Ȓ ȘțȒȖȧȚȒȈȔ țșȚȘȖȑșȚȊȈ ȘȈșȗȖȓȈȋȈȍȚșȧ 
ȖȉȓȈșȚȤ, Ȋ ȒȖȚȖȘȖȑ țșȚȈȕȖȊȓȍȕ ȕȖȎ Ȍȓȧ ȖȉȘȍȏȈȕȐȧ 
ȗȘȖȊȖȌȕȐȒȖȊ ȊȐȚȖȑ ȗȈȘȣ.

 Ǫ ȞȍȕȚȘȍ ȕȈȝȖȌȐȚșȧ ȋȕȍȏȌȖ Ȍȓȧ ȖȉȎȐȔȈ ȘȈȏȢȍȔȈ.

 Ǫ ȊȍȘȝȕȍȑ ȟȈșȚȐ țșȚȘȖȑșȚȊȈ--ȖȉȓȈșȚȤ Ȍȓȧ ȏȈȟȐșȚȒȐ 
ȕȈȘțȎȕȖȑ ȐȏȖȓȧȞȐȐ ȊȐȚȖȑ ȗȈȘȣ (ȊȕțȚȘȍȕȕȧȧ 
ȐȏȖȓȧȞȐȧ ȗȘȖȊȖȌȕȐȒȖȊ ȕȍ ȏȈȟȐȡȈȍȚșȧ, Ȉ ȒȈȒ țȎȍ 
ȉȣȓȖ șȒȈȏȈȕȖ ȗȘȖȘȍȏȈȍȚșȧ ȒȖȕȚȈȒȚȈȔȐ ȘȈȏȢȍȔȈ).

 

 

ǷȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȤ ȖȗȍȘȈȞȐȑ ȗȘȐ ȘȈȏȌȍȓȒȍ ȘȈȏȢȍȔȈ ȊȐȚȖȑ ȗȈȘȣ ȚȈȒȖȊȈ. 

 

 

1. ǪȕȈȟȈȓȍ ȗȘȖȊȖȌȧȚ ȏȈȟȐșȚȒț ȕȈȘțȎȕȖȑ ȐȏȖȓȧȞȐȐ 
ȒȈȉȍȓȧ. 
 

ǷȘȐ ȏȈȟȐșȚȒȍ ȗȓȖșȒȖȋȖ ȒȈȉȍȓȧ ȍȋȖ țȗȐȘȈȦȚ Ȋ 
șȗȍȞȐȈȓȤȕȣȑ ȊȣșȚțȗ ȕȈ țșȚȘȖȑșȚȊȍ, ȘȈșȗȖȓȖȎȍȕȕȣȑ 

 

Ȋ ȖȉȓȈșȚȐ ȏȈȟȐșȚȒȐ, ȟȚȖȉȣ ȗȖȓțȟȐȚȤ ȋȓțȉȐȕț 
ȏȈȟȐșȚȒȐ ȗȖȌ șȚȈȕȌȈȘȚȕȣȑ ȘȈȏȢȍȔ, ȏȈȎȐȔȈȦȚ ȒȈȉȍȓȤ 
Ȑ ȘȣȊȒȖȔ ȗȘȖȐȏȊȖȌȧȚ ȏȈȟȐșȚȒț. 
 

ǵȍȔȕȖȋȖ ȉȖȓȍȍ șȓȖȎȕȣȔ ȊȣȋȓȧȌȐȚ ȗȘȖȞȍșș ȏȈȟȐșȚȒȐ 
ȒȘțȋȓȣȝ ȒȈȉȍȓȍȑ ȊȐȚȣȝ ȗȈȘ. ǵȈȘțȎȕțȦ ȐȏȖȓȧȞȐȦ 
ȒȘțȋȓȖȋȖ ȒȈȉȍȓȧ ȓțȟȠȍ ȚȖȓȤȒȖ șȓȍȋȒȈ ȕȈȌȘȍȏȈȚȤ, 
ȖșȚȖȘȖȎȕȖ ȗȖȊȖȘȈȟȐȊȈȧ ȍȋȖ Ȋ ȖȉȓȈșȚȐ ȏȈȟȐșȚȒȐ, Ȉ 
ȏȈȚȍȔ șȕȧȚȤ ȒțșȖȟȍȒ ȐȏȖȓȧȞȐȐ ȗȖ ȒȖȓȤȞȍȊȖȔț 
ȕȈȌȘȍȏț ȊȘțȟȕțȦ. 

 

2. ǷȖșȓȍ ȏȈȟȐșȚȒȐ ȘȈȏȊȖȌȧȚ ȗȘȖȊȖȌȈ ȊȐȚȖȑ ȗȈȘȣ Ȋ 
ȖȌȕȖȑ ȗȓȖșȒȖșȚȐ Ȋ ȖȗȘȍȌȍȓȍȕȕȖȔ ȗȖȘȧȌȒȍ, 



ȊȣȘȈȊȕȐȊȈȦȚ ȌȓȐȕț Ȋșȍȝ ȗȘȖȊȖȌȖȊ Ȑ ȍȡȍ ȘȈȏ ȘȖȊȕȖ 
ȗȖȌȘȍȏȈȦȚ. 
 

ǷȖȘȧȌȖȒ ȘȈȏȊȖȌȒȐ ȗȘȖȊȖȌȖȊ Ȍȓȧ ȘȈȏȢȍȔȖȊ RJ-45 

ȖȗȘȍȌȍȓȧȍȚșȧ șȚȈȕȌȈȘȚȖȔ EIA/TIA568B. 

 

ǾȐȜȘȈȔȐ ȕȈ ȘȐșțȕȒȍ ȖȉȖȏȕȈȟȍȕȣ ȕȖȔȍȘȈ ȒȖȕȚȈȒȚȖȊ 
Ȍȓȧ ȊȐȚȖȑ ȗȈȘȣ ș ȊȖșȤȔȤȦ Ȑ ȟȍȚȣȘȤȔȧ ȎȐȓȈȔȐ 

 

 

 

 

 

 

 

 

 

 

. 



3. ǯȈȚȍȔ ȗȘȖȐȏȊȖȌȧȚ ȏȈȗȘȈȊȒț ȗȘȖȊȖȌȕȐȒȖȊ Ȋ ȘȈȏȢȍȔ 
Ȑ Ȑȝ ȖȗȘȍșșȖȊȒț. ǸȍȒȖȔȍȕȌțȍȚșȧ ȗȖ ȊȖȏȔȖȎȕȖșȚȐ 
ȐșȗȖȓȤȏȖȊȈȚȤ ȘȈȏȢȍȔȣ ȉȍȏ ȊșȚȈȊȒȐ, ȚȈȒ ȒȈȒ ȗȘȖȞȍșș 
ȏȈȗȘȈȊȒȐ ȗȘȖȊȖȌȕȐȒȖȊ Ȋ ȒȖȘȗțș ȚȈȒȖȋȖ ȘȈȏȢȍȔȈ 
ȊȣȗȖȓȕȧȍȚșȧ ȗȘȖȡȍ.  

 

3Ȉ. ǭșȓȐ ȒȖȕșȚȘțȒȚȐȊȕȖ ȘȈȏȢȍȔ ȊȣȗȖȓȕȍȕ ȉȍȏ 
ȊșȚȈȊȒȐ, ȚȖ ȗȘȖȊȖȌȕȐȒȐ ȈȒȒțȘȈȚȕȖ ȏȈȗȘȈȊȓȧȦȚșȧ Ȋ 
ȍȋȖ ȒȖȘȗțș ȌȖ țȗȖȘȈ Ȋ ȚȖȘȍȞ ȘȈȏȢȍȔȈ. ǯȈȚȍȔ 
ȊșȚȈȊȓȧȦȚ ȘȈȏȢȍȔ Ȋ ȋȕȍȏȌȖ ȖȉȎȐȔȕȖȋȖ țșȚȘȖȑșȚȊȈ Ȑ 
ȕȈȌȈȊȓȐȊȈȦȚ ȌȖ Țȍȝ ȗȖȘ ȗȖȒȈ țșȚȘȖȑșȚȊȖ ȗȖȓȕȖșȚȤȦ 
ȕȍ ȏȈȒȘȖȍȚșȧ. 

 

3ȉ. ǭșȓȐ Ȋ ȒȖȕșȚȘțȒȞȐȦ ȘȈȏȢȍȔȈ ȊȝȖȌȐȚ ȊșȚȈȊȒȈ, ȚȖ 
șȕȈȟȈȓȈ ȕȈ ȗȘȖȊȖȌȕȐȒȐ ȊȐȚȖȑ ȗȈȘȣ ȕȈȌȍȊȈȍȚșȧ 
ȊșȚȈȊȒȈ. 

 

ǪșȚȈȊȒȈ ȐȔȍȍȚ ȜȖȘȔț ȒȘȣȠȒȐ șȗȐȟȍȟȕȖȋȖ ȒȖȘȖȉȒȈ, 
ȕȈ ȖȌȕȖȑ Ȑȏ ȗȖȊȍȘȝȕȖșȚȍȑ ȒȖȚȖȘȖȋȖ ȐȔȍȦȚșȧ 
ȗȘȖȘȍȏȐ ȗȖ ȒȖȓȐȟȍșȚȊț ȗȘȖȊȖȌȕȐȒȖȊ Ȋ ȊȐȚȖȑ ȗȈȘȍ. 

 

ǪșȚȈȊȒț  ȕȈȌȍȊȈȦȚ  ȕȈ  ȗȘȖȊȖȌȕȐȒȐ  ȚȈȒȐȔ  ȖȉȘȈȏȖȔ: 

ȟȚȖȉȣ ȗȘȖȘȍȏȐ ȉȣȓȐ ȖȉȘȈȡȍȕȣ Ȓ ȒȖȘȗțșț ȘȈȏȢȍȔȈ. 

 

ǷȖșȓȍ ȕȈșȈȎȐȊȈȕȐȧ ȊșȚȈȊȒȐ ȗȘȖȊȖȌȕȐȒȐ ȊȐȚȖȑ ȗȈȘȣ 
ȍȡȍ ȘȈȏ ȗȖȌȘȍȏȈȦȚ Ȑ ȊȣȘȈȊȕȐȊȈȦȚ șȘȍȏ ș ȒȘȈȍȔ 
ȊșȚȈȊȒȐ. 

 

Ǭȓȧ ȏȈȒȘȍȗȓȍȕȐȧ ȊșȚȈȊȒȐ Ȋ ȥȚȖȔ ȗȖȓȖȎȍȕȐȐ ȗȖȓȍȏȕȖ 

 

ț ȗȘȖȚȐȊȖȗȖȓȖȎȕȖȋȖ ȍȍ ȒȖȕȞȈ ȖȉȎȈȚȤ ȗȘȖȊȖȌȕȐȒȐ 
ȗȈȓȤȞȈȔȐ, ȟȚȖȉȣ ȊșȚȈȊȒȈ ȕȍ șȔȍȡȈȓȈșȤ. 
 

ǯȈȚȍȔ ȊșȚȈȊȒț ș ȗȘȖȊȖȌȕȐȒȈȔȐ ȊșȚȈȊȓȧȦȚ Ȋ ȒȖȘȗțș 
ȘȈȏȢȍȔȈ ȌȖ Țȍȝ ȗȖȘ ȗȖȒȈ ȖȕȈ ȕȍ țȗȘȍȚșȧ Ȋ ȚȖȘȍȞ 
ȘȈȏȢȍȔȈ Ȑ ȖȉȎȐȔȈȦȚ ȘȈȏȢȍȔ ȚȈȒȎȍ ȒȈȒ Ȋ șȓțȟȈȍ 
ȘȈȏȢȍȔȈ ȉȍȏ ȊșȚȈȊȒȐ. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

ǴȕȖȋȐȍ șȟȐȚȈȦȚ, ȟȚȖ ȥȚȖ șȈȔȣȑ șȓȖȎȕȣȑ ȥȚȈȗ ȗȘȖȒȓȈȌȒȐ șȍȚȐ. ǷȖȊȖȌȒȖȊ ȚȈȒ ȔȕȖȋȖ, Ȋ ȕȐȝ 
ȚȈȒ ȓȍȋȒȖ ȏȈȗțȚȈȚȤșȧ, ȕțȎȕȖ ȗȖȒțȗȈȚȤ șȗȍȞȐȈȓȤȕȣȑ ȖȉȎȐȔȕȖȑ ȐȕșȚȘțȔȍȕȚ Ȑ Ț.Ȍ. ǵȈ șȈȔȖȔ 
Ȍȍȓȍ Ȋșȍ ȌȖȊȖȓȤȕȖ ȗȘȖșȚȖ. Ǭȓȧ ȖȉȎȐȔȈ ȊȐȚȖȑ ȗȈȘȣ ȊȈȔ ȗȖȚȘȍȉțȦȚșȧ șȗȍȞȐȈȓȤȕȣȍ ȒȓȍȡȐ Ȑ 
ȒȖȕȕȍȒȚȖȘȣ RJ-45. 

 

ǷȖșȓȍ ȚȖȋȖ ȒȈȒ ȒȈȉȍȓȧ ȖȉȎȈȚȣ ȊșȚȈȊȓȧȍȔ Ȑȝ Ȋ ȘȈȏȢȍȔȣ șȍȚȍȊȖȑ ȗȓȈȚȣ ș ȖȌȕȖȑ Ȑ 
ȒȖȔȔțȚȈȚȖȘȈ ș ȌȘțȋȖȑ șȚȖȘȖȕȣ. ǶșȚȈȓȖșȤ ȚȖȓȤȒȖ ȕȈșȚȘȖȐȚȤ șȍȚȤ ȕȈ ȒȖȔȗȤȦȚȍȘȈȝ. 

 

ǹȓȍȌțȍȚ ȖȚȔȍȚȐȚȤ, ȟȚȖ ȗȘȈȒȚȐȟȍșȒȐ Ȋșȍ șȍȚȐ ȕȈȟȐȕȈȓȐșȤ ȐȔȍȕȕȖ ȚȈȒ - ȟȚȖ Ȋ ȘȍȏțȓȤȚȈȚȍ 
ȗȘȐȊȖȌȐȚ Ȓ ȔȖȚȒȈȔ ȒȈȉȍȓȍȑ Ȋ ȒȖȘȐȌȖȘȈȝ Ȑ ȒȈȉȐȕȍȚȈȝ, Ȉ ȍșȓȐ ȒȈȉȍȓȐ ȕȍ ȗȖȌȗȐșȈȕȣ Ȑ șȍȚȤ 
ȕȍ 10 ȒȖȔȗȤȦȚȍȘȖȊ ȚȖ ȥȚȖ ȗȘȖșȚȖ țȎȈș Ȍȓȧ ȖȉșȓțȎȐȊȈȦȡȍȋȖ ȗȍȘșȖȕȈȓȈ. ǳțȟȠȐȔ ȘȍȠȍȕȐȍȔ 
Ȋ ȥȚȖȔ șȓțȟȈȍ ȉțȌȍȚ ǹǲǹ. 



 

 

Л̌̍о̬̌то̬̦̌́ ̬̌̍от̌ № 15 

Ɍɟɦɚ: «ɉɨɫɬɪɨɟɧɢɟ ɋɄɋ» 

 

1 ɈȻЩɂȿ ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ɉɈ ȼЫɉɈɅɇȿɇɂɘ 
ɅȺȻɈɊȺɌɈɊɇɈɃ ɊȺȻɈɌЫ 

1.1 ɐɟɥɶ ɪɚɛɨɬɵ: ɡɧɚɤɨɦɫɬɜɨ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɨɫɬɪɨɟɧɢɹ ɋɄɋ 
1.2  ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɡɧɚɬɶ: 

o Ɉɫɨɛɟɧɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ VPN 
1.3ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ: 
ɉɟɪɫɨɧɚɥɶɧɚɹ ɗȼɆ ɤɥɚɫɫɚ IBM PC ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɨɩɟɪɚɰɢɨɧɧɚɹ 

ɫɢɫɬɟɦɚ Windows2000/XP/Vista, MicrosoftOfficeWord. 
1.4ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 

o Ɉɡɧɚɤɨɦɢɬɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ. 
o ɉɨɞɝɨɬɨɜɢɬɶ ɨɬɱɟɬ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. 
o Ɉɬɱɢɬɚɬɶɫɹ ɩɨ ɢɫɩɨɥɧɟɧɧɨɦɭ ɡɚɞɚɧɢɸ. 

 ʿе̬ед ̼̏пол̦е̛̦е̥ л̌̍о̬̌то̬̦о̜ ̬̌̍от̼ к̙̌д̼̜ ̭туде̦т о̦̍́̌̚ ̛̚у̸̛т̽ п̛̬̌̏л̌ 
те̵̛̦к̛ ̍е̚оп̭̦̌о̭т̛ п̛̬ ̬̌̍оте ̏ по̥е̺е̛̛̦ ̭ ̾лект̬о̦̦о-̸̛̼̭̏л̛тел̦̽о̜ те̵̛̦ко̜. 

ϭ.ϱ ˄к̛̦̌̌́̚ по о̴о̬̥лѐ̛̦ отчет̌: 

От̸ет дол̙е̦ ̭оде̬̙̌т̽: т̛тул̦̼̜̽ л̛̭т, ̶ел̽ ̬̌̍от̼; от̏ет̼ ̦̌ ко̦т̬ол̦̼̽е ̏оп̬о̭̼; 
̼̏̏од̼. 

ϭ.ϲ ˄к̛̦̌̌́̚ по ̭д̌че ̌̚чет̌ п̬епод̌̏̌тел̀ 

     ʪл́ ̭д̸̛̌ ̸̌̚ет̌ ̦ео̵̍од̛̥о: 

1) ̼̏пол̛̦т̽ п̬̌кт̸̛е̭кое ̌̚д̛̦̌е 

ϮͿ п̬ед̛̻́̏т̽ от̸ет; 

3Ϳ от̏ет̛т̽ ̦̌ ко̦т̬ол̦̼̽е ̏оп̬о̭̼. 

 

2. Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. ɉɨɫɬɪɨɟɧɢɟ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ ɩɨ ɫɬɚɧɞɚɪɬɚɦ 
ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɟɣ. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ 
ɫɢɫɬɟɦɚ 

ɏɨɬɹ ɧɚ ɨɫɧɨɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɨɥɶɤɨ ɷɬɨɝɨ ɭɪɨɜɧɹ ɬɪɭɞɧɨ ɩɨɫɬɪɨɢɬɶ ɞɨɫɬɚɬɨɱɧɨ 
ɤɪɭɩɧɭɸ ɤɨɪɩɨɪɚɬɢɜɧɭɸ ɫɟɬɶ, ɢɦɟɧɧɨ ɤɚɛɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɫɟɬɟɜɵɟ ɚɞɚɩɬɟɪɵ, 
ɤɨɧɰɟɧɬɪɚɬɨɪɵ, ɦɨɫɬɵ ɢ ɤɨɦɦɭɬɚɬɨɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɚɢɛɨɥɟɟ ɦɚɫɫɨɜɵɣ ɬɢɩ ɫɟɬɟɜɵɯ 
ɭɫɬɪɨɣɫɬɜ. 

Ɂɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɪɨɬɨɤɨɥɶɧɨ ɧɟɡɚɜɢɫɢɦɨɣ, 
ɭɫɬɪɨɣɫɬɜɨ ɢ ɮɭɧɤɰɢɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɬɚɥɶɧɵɯ ɬɢɩɨɜ ɫɭɳɟɫɬɜɟɧɧɨ 
ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɤɨɧɤɪɟɬɧɨ ɩɪɨɬɨɤɨɥ ɜ ɧɢɯ ɪɟɚɥɢɡɨɜɚɧ. Ʉɨɧɰɟɧɬɪɚɬɨɪ Ethernet 
ɭɫɬɪɨɟɧ ɧɟ ɬɚɤ, ɤɚɤ ɤɨɧɰɟɧɬɪɚɬɨɪ Token Ring, ɚ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ FDDI ɧɟ ɫɦɨɠɟɬ ɪɚɛɨɬɚɬɶ 



ɜ ɫɟɬɢ Fast Ethernet. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɚɠɟ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɦɨɠɟɬ ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼ ɷɬɨɣ ɝɥɚɜɟ ɛɭɞɭɬ 
ɪɚɫɫɦɨɬɪɟɧɵ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɪɟɚɥɢɡɚɰɢɢ ɨɫɧɨɜɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɤɚɧɚɥɶɧɨɝɨ ɭɪɨɜɧɟɣ. 

Ʉɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɮɭɧɞɚɦɟɧɬɨɦ ɥɸɛɨɣ ɫɟɬɢ. Ʉɚɤ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟɥɶɡɹ 
ɫɨɡɞɚɬɶ ɯɨɪɨɲɢɣ ɞɨɦ ɧɚ ɩɥɨɯɨ ɩɨɫɬɪɨɟɧɧɨɦ ɮɭɧɞɚɦɟɧɬɟ, ɬɚɤ ɢ ɫɟɬɶ, ɨɬɥɢɱɧɨ ɪɚɛɨɬɚɸɳɚɹ 
ɧɚ ɩɥɨɯɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɟ, - ɷɬɨ ɹɜɥɟɧɢɟ ɢɡ ɨɛɥɚɫɬɢ ɧɟɧɚɭɱɧɨɣ ɮɚɧɬɚɫɬɢɤɢ. ȿɫɥɢ ɜ 
ɤɚɛɟɥɹɯ ɟɠɟɞɧɟɜɧɨ ɩɪɨɢɫɯɨɞɹɬ ɤɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ, ɤɨɧɬɚɤɬɵ ɪɚɡɴɟɦɨɜ ɬɨ ɨɬɯɨɞɹɬ, ɬɨ 
ɫɧɨɜɚ ɜɯɨɞɹɬ ɜ ɩɥɨɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɞɨɛɚɜɥɟɧɢɟ ɧɨɜɨɣ ɫɬɚɧɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɟɫɹɬɤɚ ɤɨɧɬɚɤɬɨɜ ɪɚɡɴɟɦɨɜ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɮɢɡɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɧɟ ɜɟɞɟɬɫɹ, ɬɨ ɹɫɧɨ, ɱɬɨ ɧɚ ɨɫɧɨɜɟ ɬɚɤɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɥɸɛɨɟ, ɫɚɦɨɟ 
ɫɨɜɪɟɦɟɧɧɨɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɢɡ ɪɭɤ ɜɨɧ ɩɥɨɯɨ. 
ɉɨɥɶɡɨɜɚɬɟɥɢ ɛɭɞɭɬ ɧɟɞɨɜɨɥɶɧɵ ɛɨɥɶɲɢɦɢ ɩɟɪɢɨɞɚɦɢ ɩɪɨɫɬɨɟɜ ɢ ɧɢɡɤɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɫɟɬɢ, ɚ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɛɭɞɟɬ ɜ ɩɨɫɬɨɹɧɧɨɣ «ɡɚɩɚɪɤɟ», 
ɪɚɡɵɫɤɢɜɚɹ ɦɟɫɬɚ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ, ɨɛɪɵɜɨɜ ɢ ɩɥɨɯɢɯ ɤɨɧɬɚɤɬɨɜ. ɉɪɢɱɟɦ ɩɪɨɛɥɟɦ ɫ 
ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɫɬɚɧɨɜɢɬɫɹ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɡɦɟɪɨɜ ɫɟɬɢ. 

Ɉɬɜɟɬɨɦ ɧɚ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɬɚɥɢ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ ɤɚɛɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 

2.1. ɂɟɪɚɪɯɢɹ ɜ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɟ 

ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ (Structured Cabling System, SCS) - ɷɬɨ ɧɚɛɨɪ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɤɚɛɟɥɟɣ, ɪɚɡɴɟɦɨɜ, ɤɨɧɧɟɤɬɨɪɨɜ, ɤɪɨɫɫɨɜɵɯ ɩɚɧɟɥɟɣ ɢ 
ɲɤɚɮɨɜ), ɚ ɬɚɤɠɟ ɦɟɬɨɞɢɤɚ ɢɯ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ 
ɪɟɝɭɥɹɪɧɵɟ, ɥɟɝɤɨ ɪɚɫɲɢɪɹɟɦɵɟ ɫɬɪɭɤɬɭɪɵ ɫɜɹɡɟɣ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɟɬɹɯ. 

ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɜɨɟɝɨ ɪɨɞɚ «ɤɨɧɫɬɪɭɤɬɨɪ», ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɟɤɬɢɪɨɜɳɢɤ ɫɟɬɢ ɫɬɪɨɢɬ ɧɭɠɧɭɸ ɟɦɭ ɤɨɧɮɢɝɭɪɚɰɢɸ ɢɡ 
ɫɬɚɧɞɚɪɬɧɵɯ ɤɚɛɟɥɟɣ, ɫɨɟɞɢɧɟɧɧɵɯ ɫɬɚɧɞɚɪɬɧɵɦɢ ɪɚɡɴɟɦɚɦɢ ɢ ɤɨɦɦɭɬɢɪɭɟɦɵɯ ɧɚ 
ɫɬɚɧɞɚɪɬɧɵɯ ɤɪɨɫɫɨɜɵɯ ɩɚɧɟɥɹɯ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫɜɹɡɟɣ ɦɨɠɧɨ ɥɟɝɤɨ 
ɢɡɦɟɧɢɬɶ - ɞɨɛɚɜɢɬɶ ɤɨɦɩɶɸɬɟɪ, ɫɟɝɦɟɧɬ, ɤɨɦɦɭɬɚɬɨɪ, ɢɡɴɹɬɶ ɧɟɧɭɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ 
ɬɚɤɠɟ ɩɨɦɟɧɹɬɶ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɤɨɦɩɶɸɬɟɪɚɦɢ ɢ ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɤɚɠɞɨɟ 
ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɪɨɡɟɬɤɚɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 
ɬɟɥɟɮɨɧɚ ɢ ɤɨɦɩɶɸɬɟɪɚ, ɞɚɠɟ ɟɫɥɢ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɷɬɨɝɨ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ɍɨ ɟɫɬɶ ɯɨɪɨɲɚɹ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫɬɪɨɢɬɫɹ ɢɡɛɵɬɨɱɧɨɣ, ȼ ɛɭɞɭɳɟɦ ɷɬɨ ɦɨɠɟɬ 
ɫɷɤɨɧɨɦɢɬɶ ɫɪɟɞɫɬɜɚ, ɬɚɤ ɤɚɤ ɢɡɦɟɧɟɧɢɹ ɜ ɩɨɞɤɥɸɱɟɧɢɢ ɧɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɦɨɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɡɚ ɫɱɟɬ ɩɟɪɟɤɨɦɦɭɬɚɰɢɢ ɭɠɟ ɩɪɨɥɨɠɟɧɧɵɯ ɤɚɛɟɥɟɣ. 

ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɥɚɧɢɪɭɟɬɫɹ ɢ ɫɬɪɨɢɬɫɹ ɢɟɪɚɪɯɢɱɟɫɤɢ, ɫ ɝɥɚɜɧɨɣ 
ɦɚɝɢɫɬɪɚɥɶɸ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɨɬɜɟɬɜɥɟɧɢɹɦɢ ɨɬ ɧɟɟ (ɪɢɫ. 2.1). 



 

Ɋɢɫ. 2.1. ɂɟɪɚɪɯɢɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɗɬɚ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɧɚ ɛɚɡɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɥɟɮɨɧɧɵɯ 
ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɜ ɤɨɬɨɪɵɯ ɤɚɛɟɥɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɧɚɛɨɪ ɜɢɬɵɯ ɩɚɪ, 
ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɤɚɠɞɨɦ ɡɞɚɧɢɢ, ɪɚɡɜɨɞɹɬɫɹ ɦɟɠɞɭ ɷɬɚɠɚɦɢ, ɧɚ ɤɚɠɞɨɦ ɷɬɚɠɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ .ɤɪɨɫɫɨɜɵɣ ɲɤɚɮ, ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɚ ɜ ɬɪɭɛɚɯ ɢ ɤɨɪɨɛɚɯ 
ɩɨɞɜɨɞɹɬɫɹ ɤ ɤɚɠɞɨɣ ɤɨɦɧɚɬɟ ɢ ɪɚɡɜɨɞɹɬɫɹ ɩɨ ɪɨɡɟɬɤɚɦ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ 
ɞɚɥɟɤɨ ɧɟ ɜɨ ɜɫɟɯ ɡɞɚɧɢɹɯ ɬɟɥɟɮɨɧɧɵɟ ɥɢɧɢɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜɢɬɵɦɢ ɩɚɪɚɦɢ, ɩɨɷɬɨɦɭ 
ɨɧɢ ɧɟɩɪɢɝɨɞɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ, ɢ ɤɚɛɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ 
ɧɭɠɧɨ ɫɬɪɨɢɬɶ ɡɚɧɨɜɨ. 

Ɍɢɩɢɱɧɚɹ ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ (ɪɢɫ. 2.2) 
ɜɤɥɸɱɚɟɬ: 

 

Ɋɢɫ. 2.2. ɋɬɪɭɤɬɭɪɚ ɤɚɛɟɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ 

 ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɞɫɢɫɬɟɦɵ (ɜ ɩɪɟɞɟɥɚɯ ɷɬɚɠɚ); 

 ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɨɞɫɢɫɬɟɦɵ (ɜɧɭɬɪɢ ɡɞɚɧɢɹ); 

 ɩɨɞɫɢɫɬɟɦɭ ɤɚɦɩɭɫɚ (ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɡɞɚɧɢɹɦɢ). 



Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɫɨɟɞɢɧɹɟɬ ɤɪɨɫɫɨɜɵɣ ɲɤɚɮ ɷɬɚɠɚ ɫ ɪɨɡɟɬɤɚɦɢ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɉɨɞɫɢɫɬɟɦɵ ɷɬɨɝɨ ɬɢɩɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɬɚɠɚɦ ɡɞɚɧɢɹ. ȼɟɪɬɢɤɚɥɶɧɚɹ 
ɩɨɞɫɢɫɬɟɦɚ ɫɨɟɞɢɧɹɟɬ ɤɪɨɫɫɨɜɵɟ ɲɤɚɮɵ ɤɚɠɞɨɝɨ ɷɬɚɠɚ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɚɩɩɚɪɚɬɧɨɣ 
ɡɞɚɧɢɹ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɢɟɪɚɪɯɢɢ ɹɜɥɹɟɬɫɹ ɩɨɞɫɢɫɬɟɦɚ ɤɚɦɩɭɫɚ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɹɟɬ 
ɧɟɫɤɨɥɶɤɨ ɡɞɚɧɢɣ ɫ ɝɥɚɜɧɨɣ ɚɩɩɚɪɚɬɧɨɣ ɜɫɟɝɨ ɤɚɦɩɭɫɚ. ɗɬɚ ɱɚɫɬɶ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɛɵɱɧɨ ɧɚɡɵɜɚɟɬɫɹ ɦɚɝɢɫɬɪɚɥɶɸ (backbone). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɜɦɟɫɬɨ ɯɚɨɬɢɱɟɫɤɢ ɩɪɨɥɨɠɟɧɧɵɯ 
ɤɚɛɟɥɟɣ ɞɚɟɬ ɩɪɟɞɩɪɢɹɬɢɸ ɦɧɨɝɨ ɩɪɟɢɦɭɳɟɫɬɜ. 

 ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɪɢ ɩɪɨɞɭɦɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɦɨɠɟɬ ɫɬɚɬɶ ɟɞɢɧɨɣ ɫɪɟɞɨɣ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɞɚɧɧɵɯ ɜ 
ɥɨɤɚɥɶɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɢ, ɨɪɝɚɧɢɡɚɰɢɢ ɥɨɤɚɥɶɧɨɣ ɬɟɥɟɮɨɧɧɨɣ ɫɟɬɢ, 
ɩɟɪɟɞɚɱɢ ɜɢɞɟɨɢɧɮɨɪɦɚɰɢɢ ɢ ɞɚɠɟ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɥɢ ɨɯɪɚɧɧɵɯ ɫɢɫɬɟɦ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɦɧɨɝɢɟ 
ɩɪɨɰɟɫɫɵ ɤɨɧɬɪɨɥɹ, ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɫɥɭɠɛɚɦɢ ɢ 
ɫɢɫɬɟɦɚɦɢ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ. 

 ɍɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ. ɋɪɨɤ ɦɨɪɚɥɶɧɨɝɨ ɫɬɚɪɟɧɢɹ ɯɨɪɨɲɨ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 10-15 ɥɟɬ. 

 ɍɦɟɧɶɲɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɢɡɦɟɧɟɧɢɹ ɢɯ ɦɟɫɬ 
ɪɚɡɦɟɳɟɧɢɹ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɡɧɚɱɢɬɟɥɶɧɚ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɟ ɫɬɨɢɦɨɫɬɶɸ ɤɚɛɟɥɹ, ɚ ɫɬɨɢɦɨɫɬɶɸ ɪɚɛɨɬ ɩɨ ɟɝɨ 
ɩɪɨɤɥɚɞɤɟ. ɉɨɷɬɨɦɭ ɛɨɥɟɟ ɜɵɝɨɞɧɨ ɩɪɨɜɟɫɬɢ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɛɨɬɭ ɩɨ ɩɪɨɤɥɚɞɤɟ 
ɤɚɛɟɥɹ, ɜɨɡɦɨɠɧɨ, ɫ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ ɩɨ ɞɥɢɧɟ, ɱɟɦ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɜɵɩɨɥɧɹɬɶ 
ɩɪɨɤɥɚɞɤɭ, ɧɚɪɚɳɢɜɚɹ ɞɥɢɧɭ ɤɚɛɟɥɹ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɜɫɟ ɪɚɛɨɬɵ ɩɨ 
ɞɨɛɚɜɥɟɧɢɸ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɜɨɞɹɬɫɹ ɤ ɩɨɞɤɥɸɱɟɧɢɸ 
ɤɨɦɩɶɸɬɟɪɚ ɤ ɭɠɟ ɢɦɟɸɳɟɣɫɹ ɪɨɡɟɬɤɟ. 

 ȼɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɫɟɬɢ. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 
ɹɜɥɹɟɬɫɹ ɦɨɞɭɥɶɧɨɣ, ɩɨɷɬɨɦɭ ɟɟ ɥɟɝɤɨ ɪɚɫɲɢɪɹɬɶ. ɇɚɩɪɢɦɟɪ, ɤ ɦɚɝɢɫɬɪɚɥɢ 
ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɧɨɜɭɸ ɩɨɞɫɟɬɶ, ɧɟ ɨɤɚɡɵɜɚɹ ɧɢɤɚɤɨɝɨ ɜɥɢɹɧɢɹ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɨɞɫɟɬɢ. Ɇɨɠɧɨ ɡɚɦɟɧɢɬɶ ɜ ɨɬɞɟɥɶɧɨɣ ɩɨɞɫɟɬɢ ɬɢɩ ɤɚɛɟɥɹ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɫɟɬɢ. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 
ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɞɟɥɟɧɢɹ ɫɟɬɢ ɧɚ ɥɟɝɤɨ ɭɩɪɚɜɥɹɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɫɟɝɦɟɧɬɵ, 
ɬɚɤ ɤɚɤ ɨɧɚ ɫɚɦɚ ɭɠɟ ɪɚɡɞɟɥɟɧɚ ɧɚ ɮɢɡɢɱɟɫɤɢɟ ɫɟɝɦɟɧɬɵ. 

 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ 
ɫɢɫɬɟɦɚ ɨɛɥɟɝɱɚɟɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɩɨɢɫɤ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɲɢɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ. ɉɪɢ ɲɢɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɬɤɚɡ ɨɞɧɨɝɨ ɢɡ ɭɫɬɪɨɣɫɬɜ ɢɥɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɜɨɞɢɬ ɤ ɬɪɭɞɧɨ 
ɥɨɤɚɥɢɡɭɟɦɨɦɭ ɨɬɤɚɡɭ ɜɫɟɣ ɫɟɬɢ. ȼ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ 
ɨɬɤɚɡ ɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ ɧɟ ɞɟɣɫɬɜɭɟɬ ɧɚ ɞɪɭɝɢɟ, ɬɚɤ ɤɚɤ ɨɛɴɟɞɢɧɟɧɢɟ ɫɟɝɦɟɧɬɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ. Ʉɨɧɰɟɧɬɪɚɬɨɪɵ ɞɢɚɝɧɨɫɬɢɪɭɸɬ ɢ 
ɥɨɤɚɥɢɡɭɸɬ ɧɟɢɫɩɪɚɜɧɵɣ ɭɱɚɫɬɨɤ. 

 ɇɚɞɟɠɧɨɫɬɶ. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɭɸ 
ɧɚɞɟɠɧɨɫɬɶ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɝɚɪɚɧɬɢɪɭɟɬ ɧɟ ɬɨɥɶɤɨ 
ɤɚɱɟɫɬɜɨ ɟɟ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɧɨ ɢ ɢɯ ɫɨɜɦɟɫɬɢɦɨɫɬɶ. 

ɉɟɪɜɨɣ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ, ɢɦɟɸɳɢɣ ɜɫɟ ɫɨɜɪɟɦɟɧɧɵɟ ɱɟɪɬɵ ɬɚɤɨɝɨ 
ɬɢɩɚ ɫɢɫɬɟɦ, ɛɵɥɚ ɫɢɫɬɟɦɚ SYSTIMAX SCS ɤɨɦɩɚɧɢɢ Lucent Technologies (ɪɚɧɟɟ - 
ɩɨɞɪɚɡɞɟɥɟɧɢɟ AT&T). ɂ ɫɟɝɨɞɧɹ ɤɨɦɩɚɧɢɢ Lucent Technologies ɩɪɢɧɚɞɥɟɠɢɬ ɨɫɧɨɜɧɚɹ 
ɞɨɥɹ ɦɢɪɨɜɨɝɨ ɪɵɧɤɚ. Ɇɧɨɝɢɟ ɞɪɭɝɢɟ ɤɨɦɩɚɧɢɢ ɬɚɤɠɟ ɜɵɩɭɫɤɚɸɬ ɤɚɱɟɫɬɜɟɧɧɵɟ 



ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ ɤɚɛɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ ȺɆɊ, BICC Brand-Rex, Siemens, Alcatel, 
MOD-TAP. ɇɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ ɭɫɩɟɲɧɨ ɡɚɜɨɟɜɵɜɚɟɬ ɫɟɛɟ ɦɟɫɬɨ ɩɨɞ ɫɨɥɧɰɟɦ 
ɨɬɟɱɟɫɬɜɟɧɧɚɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ȺɣɌɢ-ɋɄɋ ɦɨɫɤɨɜɫɤɨɣ ɤɨɦɩɚɧɢɢ 
«ȺɣɌɢ». 

2.2. ȼɵɛɨɪ ɬɢɩɚ ɤɚɛɟɥɹ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɧɚɱɢɧɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɤ ɧɢɦ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤɨɧɟɱɧɵɟ 
ɩɨɥɶɡɨɜɚɬɟɥɢ. ɉɪɢ ɷɬɨɦ ɨɧɢ ɦɨɝɭɬ ɜɵɛɢɪɚɬɶ ɦɟɠɞɭ ɷɤɪɚɧɢɪɨɜɚɧɧɨɣ ɜɢɬɨɣ ɩɚɪɨɣ, 
ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɨɣ ɜɢɬɨɣ ɩɚɪɨɣ, ɤɨɚɤɫɢɚɥɶɧɵɦ ɤɚɛɟɥɟɦ ɢ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɦ ɤɚɛɟɥɟɦ. 
ȼɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɛɟɫɩɪɨɜɨɞɧɵɯ ɥɢɧɢɣ ɫɜɹɡɢ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɱɟɧɶ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɜɟɬɜɥɟɧɢɣ 
ɤɚɛɟɥɹ (ɪɢɫ. 2.3), ɬɚɤ ɤɚɤ ɟɝɨ ɧɭɠɧɨ ɩɪɨɜɟɫɬɢ ɤ ɤɚɠɞɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɪɨɡɟɬɤɟ, ɩɪɢɱɟɦ 
ɢ ɜ ɬɟɯ ɤɨɦɧɚɬɚɯ, ɝɞɟ ɩɨɤɚ ɤɨɦɩɶɸɬɟɪɵ ɜ ɫɟɬɶ ɧɟ ɨɛɴɟɞɢɧɹɸɬɫɹ. ɉɨɷɬɨɦɭ ɤ ɤɚɛɟɥɸ, 
ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɜɨɞɤɟ, ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɭɞɨɛɫɬɜɭ ɜɵɩɨɥɧɟɧɢɹ ɨɬɜɟɬɜɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɭɞɨɛɫɬɜɭ ɟɝɨ ɩɪɨɤɥɚɞɤɢ ɜ ɩɨɦɟɳɟɧɢɹɯ. ɇɚ 
ɷɬɚɠɟ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɪɨɫɫɨɜɚɹ ɩɚɧɟɥɶ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫ ɩɨɦɨɳɶɸ ɤɨɪɨɬɤɢɯ 
ɨɬɪɟɡɤɨɜ ɤɚɛɟɥɹ, ɨɫɧɚɳɟɧɧɨɝɨ ɪɚɡɴɟɦɚɦɢ, ɩɪɨɜɟɫɬɢ ɩɟɪɟɤɨɦɦɭɬɚɰɢɸ ɫɨɟɞɢɧɟɧɢɣ ɦɟɠɞɭ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ/ɤɨɦɦɭɬɚɬɨɪɚɦɢ. 



 

Ɋɢɫ. 2.3. ɋɬɪɭɤɬɭɪɚ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɷɬɚɠɚ ɢ ɡɞɚɧɢɹ 

Ɇɟɞɧɵɣ ɩɪɨɜɨɞ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ ɩɚɪɚ, ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɣ 
ɫɪɟɞɨɣ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɤɚɛɟɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ, ɯɨɬɹ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɧɭɠɧɚ ɨɱɟɧɶ 
ɜɵɫɨɤɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢɥɢ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɜ ɚɝɪɟɫɫɢɜɧɨɣ 
ɫɪɟɞɟ, ɞɥɹ ɧɟɟ ɩɨɞɨɣɞɟɬ ɢ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ. Ʉɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ - ɷɬɨ 
ɭɫɬɚɪɟɜɲɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ, ɟɫɥɢ ɬɨɥɶɤɨ ɨɧɚ ɭɠɟ ɲɢɪɨɤɨ ɧɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. Ȼɟɫɩɪɨɜɨɞɧɚɹ ɫɜɹɡɶ ɹɜɥɹɟɬɫɹ ɧɨɜɨɣ ɢ ɦɧɨɝɨɨɛɟɳɚɸɳɟɣ 
ɬɟɯɧɨɥɨɝɢɟɣ, ɨɞɧɚɤɨ ɢɡ-ɡɚ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɧɨɜɢɡɧɵ ɢ ɧɢɡɤɨɣ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɥɭɱɲɟ 
ɨɝɪɚɧɢɱɢɬɶ ɦɚɫɲɬɚɛɵ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɨɛɥɚɫɬɹɦɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɤɚɛɟɥɹ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɩɨɥɨɫɚ 
ɩɪɨɩɭɫɤɚɧɢɹ, ɪɚɫɫɬɨɹɧɢɟ, ɮɢɡɢɱɟɫɤɚɹ ɡɚɳɢɳɟɧɧɨɫɬɶ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ 
ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ, ɫɬɨɢɦɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɜɵɛɨɪɟ ɤɚɛɟɥɹ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ, ɤɚɤɚɹ 
ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɚ ɬɚɤɠɟ ɤɚɤɢɟ ɬɟɧɞɟɧɰɢɢ ɢ 
ɩɟɪɫɩɟɤɬɢɜɵ ɫɭɳɟɫɬɜɭɸɬ ɧɚ ɪɵɧɤɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ. 

ɗɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ ɩɚɪɚ, STP, ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɧɚ ɛɨɥɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɢ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɛɨɥɶɲɟ ɭɡɥɨɜ, ɱɟɦ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɚɹ. ɇɚɥɢɱɢɟ ɷɤɪɚɧɚ ɞɟɥɚɟɬ ɟɟ ɛɨɥɟɟ 



ɞɨɪɨɝɨɣ ɢ ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚɜɚɬɶ ɝɨɥɨɫ. ɗɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ ɩɚɪɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɫɟɬɹɯ, ɛɚɡɢɪɭɸɳɢɯɫɹ ɧɚ ɩɪɨɞɭɤɬɚɯ IBM ɢ Token Ring, ɢ ɪɟɞɤɨ 
ɩɨɞɯɨɞɢɬ ɤ ɨɫɬɚɥɶɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ. 

ɇɟɷɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ ɩɚɪɚ UTP ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɢ 
ɩɨɞɞɟɪɠɢɜɚɟɦɵɦ ɪɚɫɫɬɨɹɧɢɹɦ ɬɚɤɠɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. 
ɇɨ ɬɚɤ ɤɚɤ ɨɧɚ ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɢ ɝɨɥɨɫ, ɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɚɳɟ. 

Ɉɞɧɚɤɨ ɢ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɜɫɟ ɟɳɟ ɨɫɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɤɚɛɟɥɹ 
ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. Ɉɫɨɛɟɧɧɨ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɢɬɭɸ ɩɚɪɭ ɢɥɢ ɠɟ ɧɟɛɨɥɶɲɢɟ 
ɪɚɡɦɟɪɵ ɫɟɬɢ ɧɟ ɫɨɡɞɚɸɬ ɛɨɥɶɲɢɯ ɩɪɨɛɥɟɦ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. 

Ɍɨɥɫɬɵɣ Ethernet ɨɛɥɚɞɚɟɬ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɨɧɤɢɦ ɛɨɥɶɲɟɣ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ, ɨɧ 
ɛɨɥɟɟ ɫɬɨɟɤ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɢ ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ, ɨɞɧɚɤɨ ɤ ɧɟɦɭ 
ɫɥɨɠɧɟɟ ɩɨɞɫɨɟɞɢɧɢɬɶɫɹ ɢ ɨɧ ɦɟɧɟɟ ɝɢɛɨɤ. ɋ ɬɨɥɫɬɵɦ Ethernet ɫɥɨɠɧɟɟ ɪɚɛɨɬɚɬɶ, ɢ ɨɧ 
ɦɚɥɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. Ɉɞɧɚɤɨ ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɟ ɜ ɤɚɱɟɫɬɜɟ ɦɚɝɢɫɬɪɚɥɢ, ɟɫɥɢ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɩɨ ɤɚɤɢɦ-
ɬɨ ɩɪɢɱɢɧɚɦ ɧɟ ɩɨɞɯɨɞɢɬ. 

Ɍɨɧɤɢɣ Ethernet - ɷɬɨ ɤɚɛɟɥɶ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɥ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɬɨɥɫɬɨɝɨ Ethernet. Ⱦɨ ɩɨɹɜɥɟɧɢɹ ɫɬɚɧɞɚɪɬɚ 10Base-T ɬɨɧɤɢɣ Ethernet ɛɵɥ 
ɨɫɧɨɜɧɵɦ ɤɚɛɟɥɟɦ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. Ɍɨɧɤɢɣ Ethernet ɩɪɨɳɟ ɦɨɧɬɢɪɨɜɚɬɶ, 
ɱɟɦ ɬɨɥɫɬɵɣ. ɋɟɬɢ ɧɚ ɬɨɧɤɨɦ Ethernet ɦɨɠɧɨ ɛɵɫɬɪɨ ɫɨɛɪɚɬɶ, ɬɚɤ ɤɚɤ ɤɨɦɩɶɸɬɟɪɵ 
ɫɨɟɞɢɧɹɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ. 

Ƚɥɚɜɧɵɣ ɧɟɞɨɫɬɚɬɨɤ ɬɨɧɤɨɝɨ Ethernet - ɫɥɨɠɧɨɫɬɶ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ʉɚɠɞɵɣ ɤɨɧɟɰ 
ɤɚɛɟɥɹ ɞɨɥɠɟɧ ɡɚɜɟɪɲɚɬɶɫɹ ɬɟɪɦɢɧɚɬɨɪɨɦ 50 Ɉɦ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɟɪɦɢɧɚɬɨɪɚ ɢɥɢ ɭɬɟɪɟ 
ɢɦ ɫɜɨɢɯ ɪɚɛɨɱɢɯ ɫɜɨɣɫɬɜ (ɧɚɩɪɢɦɟɪ, ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɤɨɧɬɚɤɬɚ) ɩɟɪɟɫɬɚɟɬ ɪɚɛɨɬɚɬɶ ɜɟɫɶ 
ɫɟɝɦɟɧɬ ɫɟɬɢ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɷɬɨɦɭ ɤɚɛɟɥɸ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɢɦɟɟɬ ɩɥɨɯɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɥɸɛɨɣ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɢ (ɨɫɭɳɟɫɬɜɥɹɟɦɨɟ ɱɟɪɟɡ Ɍ-ɤɨɧɧɟɤɬɨɪ). ɇɟɢɫɩɪɚɜɧɨɫɬɢ 
ɜ ɫɟɬɹɯ ɧɚ ɬɨɧɤɨɦ Ethernet ɫɥɨɠɧɨ ɥɨɤɚɥɢɡɨɜɚɬɶ. ɑɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɨɬɫɨɟɞɢɧɹɬɶ Ɍ-
ɤɨɧɧɟɤɬɨɪ ɨɬ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ, ɬɟɫɬɢɪɨɜɚɬɶ ɤɚɛɟɥɶɧɵɣ ɫɟɝɦɟɧɬ ɢ ɡɚɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɩɨɜɬɨɪɹɬɶ ɷɬɭ ɩɪɨɰɟɞɭɪɭ ɞɥɹ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɭɡɥɨɜ. ɉɨɷɬɨɦɭ ɫɬɨɢɦɨɫɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɟɬɢ ɧɚ ɬɨɧɤɨɦ Ethernet ɨɛɵɱɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɢɬ ɫɬɨɢɦɨɫɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɧɚɥɨɝɢɱɧɨɣ ɫɟɬɢ ɧɚ ɜɢɬɨɣ ɩɚɪɟ, ɯɨɬɹ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɤɚɛɟɥɶɧɭɸ 
ɫɢɫɬɟɦɭ ɞɥɹ ɬɨɧɤɨɝɨ Ethernet ɨɛɵɱɧɨ ɧɢɠɟ. 

Ɉɫɧɨɜɧɵɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ - ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɢ 
ɩɨɞɫɢɫɬɟɦɵ ɤɚɦɩɭɫɨɜ. Ɉɞɧɚɤɨ, ɟɫɥɢ ɧɭɠɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɳɟɧɧɨɫɬɢ ɞɚɧɧɵɯ, 
ɜɵɫɨɤɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɨɦɟɯɚɦ, 
ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦɚɯ. ɋ 
ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɦ ɤɚɛɟɥɟɦ ɪɚɛɨɬɚɸɬ ɩɪɨɬɨɤɨɥɵ AppleTalk, ArcNet, Ethernet, FDDI ɢ 
Token Ring, ɚ ɬɚɤɠɟ ɧɨɜɵɟ ɩɪɨɬɨɤɨɥɵ 100AnyLAN, Fast Ethernet, ATM. 

ɋɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɟɬɟɣ ɧɚ ɨɩɬɨɜɨɥɨɤɨɧɧɨɦ ɤɚɛɟɥɟ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ 
ɨɤɚɡɵɜɚɟɬɫɹ ɜɟɫɶɦɚ ɜɵɫɨɤɨɣ. ɗɬɚ ɫɬɨɢɦɨɫɬɶ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ 
(ɨɤɨɥɨ ɬɵɫɹɱɢ ɞɨɥɥɚɪɨɜ ɤɚɠɞɵɣ) ɢ ɫɬɨɢɦɨɫɬɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɚɹ ɜ ɫɥɭɱɚɟ 
ɨɩɬɨɜɨɥɨɤɧɚ ɝɨɪɚɡɞɨ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɪɚɛɨɬɟ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɤɚɛɟɥɹ. 



ɉɪɟɨɛɥɚɞɚɸɳɢɦ ɤɚɛɟɥɟɦ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɚɹ 
ɜɢɬɚɹ ɩɚɪɚ ɤɚɬɟɝɨɪɢɢ 5. ȿɟ ɩɨɡɢɰɢɢ ɟɳɟ ɛɨɥɟɟ ɭɤɪɟɩɹɬɫɹ ɫ ɩɪɢɧɹɬɢɟɦ ɫɩɟɰɢɮɢɤɚɰɢɢ 
802.3ɚb ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɷɬɨɦ ɜɢɞɟ ɤɚɛɟɥɹ ɬɟɯɧɨɥɨɝɢɢ Gigabit Ethernet. 

ɇɚ ɪɢɫ. 2.4 ɩɨɤɚɡɚɧɵ ɬɢɩɨɜɵɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɷɬɚɠɟ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɨɣ ɜɢɬɨɣ ɩɚɪɵ. Ⱦɥɹ 
ɫɨɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɤɚɛɟɥɟɣ ɡɞɟɫɶ ɭɫɬɚɧɨɜɥɟɧ 25-ɩɚɪɧɵɣ ɤɚɛɟɥɶ ɢ ɪɚɡɴɟɦ ɞɥɹ ɬɚɤɨɝɨ 
ɬɢɩɚ ɤɚɛɟɥɹ Telco, ɢɦɟɸɳɢɣ 50 ɤɨɧɬɚɤɬɨɜ. 

 

Ɋɢɫ. 2.4. Ʉɨɦɦɭɬɚɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɤɚɛɟɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɞɥɹ UTP 

2.3. ȼɵɛɨɪ ɬɢɩɚ ɤɚɛɟɥɹ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ 

Ʉɚɛɟɥɶ ɜɟɪɬɢɤɚɥɶɧɨɣ (ɢɥɢ ɦɚɝɢɫɬɪɚɥɶɧɨɣ) ɩɨɞɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɹɟɬ ɷɬɚɠɢ ɡɞɚɧɢɹ, 
ɞɨɥɠɟɧ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɢ ɫ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɤɚɛɟɥɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ. ȼ ɩɪɨɲɥɨɦ ɨɫɧɨɜɧɵɦ ɜɢɞɨɦ ɤɚɛɟɥɹ ɞɥɹ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ ɛɵɥ ɤɨɚɤɫɢɚɥ. Ɍɟɩɟɪɶ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɜɫɟ ɱɚɳɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ. 

Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɜɵɛɨɪ ɤɚɛɟɥɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɬɪɟɦɹ 
ɜɚɪɢɚɧɬɚɦɢ. 



 Ɉɩɬɨɜɨɥɨɤɧɨ - ɨɬɥɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɪɚɫɫɬɨɹɧɢɹ 
ɢ ɡɚɳɢɬɵ ɞɚɧɧɵɯ; ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɨɦɟɯɚɦ; ɦɨɠɟɬ 
ɩɟɪɟɞɚɜɚɬɶ ɝɨɥɨɫ, ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɟ ɢ ɞɚɧɧɵɟ. ɇɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɞɨɪɨɝɨ, 
ɫɥɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɨɬɜɟɬɜɥɟɧɢɹ. 

 Ɍɨɥɫɬɵɣ ɤɨɚɤɫɢɚɥ - ɯɨɪɨɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, 
ɪɚɫɫɬɨɹɧɢɹ ɢ ɡɚɳɢɬɵ ɞɚɧɧɵɯ; ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ. ɇɨ ɫ ɧɢɦ ɫɥɨɠɧɨ 
ɪɚɛɨɬɚɬɶ, ɯɨɬɹ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɢɦɟɸɳɢɯ ɩɨɞɨɛɧɵɣ ɨɩɵɬ ɪɚɛɨɬɵ, ɞɨɫɬɚɬɨɱɧɨ 
ɦɧɨɝɨ. 

 ɒɢɪɨɤɨɩɨɥɨɫɧɵɣ ɤɚɛɟɥɶ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɤɚɛɟɥɶɧɨɦ ɬɟɥɟɜɢɞɟɧɢɢ, - ɯɨɪɨɲɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɪɚɫɫɬɨɹɧɢɹ; ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶ ɝɨɥɨɫ, 
ɜɢɞɟɨ ɢ ɞɚɧɧɵɟ. ɇɨ ɨɱɟɧɶ ɫɥɨɠɧɨ ɪɚɛɨɬɚɬɶ ɢ ɬɪɟɛɭɸɬɫɹ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɜɨ 
ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɝɨ ɤɚɛɟɥɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɟ ɢɦɟɟɬ ɪɚɞ 
ɩɪɟɢɦɭɳɟɫɬɜ. Ɉɧ ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɫɢɝɧɚɥɚ. Ɉɧ ɢɦɟɟɬ ɫɟɪɞɟɱɧɢɤ ɦɟɧɶɲɟɝɨ ɞɢɚɦɟɬɪɚ, ɩɨɷɬɨɦɭ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɨɥɨɠɟɧ ɜ ɛɨɥɟɟ ɭɡɤɢɯ ɦɟɫɬɚɯ. Ɍɚɤ ɤɚɤ ɩɟɪɟɞɚɜɚɟɦɵɟ ɩɨ ɧɟɦɭ ɫɢɝɧɚɥɵ ɹɜɥɹɸɬɫɹ 
ɫɜɟɬɨɜɵɦɢ, ɚ ɧɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ, ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɧɟ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɢ ɪɚɞɢɨɱɚɫɬɨɬɧɵɦ ɩɨɦɟɯɚɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɦɟɞɧɨɝɨ ɤɨɚɤɫɢɚɥɶɧɨɝɨ 
ɤɚɛɟɥɹ. ɗɬɨ ɞɟɥɚɟɬ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɢɞɟɚɥɶɧɨɣ ɫɪɟɞɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɞɥɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɟɣ. Ɉɩɬɨɜɨɥɨɤɨɧɧɨɦɭ ɤɚɛɟɥɸ ɧɟ ɫɬɪɚɲɧɚ ɦɨɥɧɢɹ, ɩɨɷɬɨɦɭ ɨɧ ɯɨɪɨɲ 
ɞɥɹ ɜɧɟɲɧɟɣ ɩɪɨɤɥɚɞɤɢ. Ɉɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ, ɬɚɤ ɤɚɤ ɨɬɜɟɬɜɥɟɧɢɟ ɝɨɪɚɡɞɨ ɥɟɝɱɟ ɨɛɧɚɪɭɠɢɬɶ, ɱɟɦ ɜ 
ɫɥɭɱɚɟ ɦɟɞɧɨɝɨ ɤɚɛɟɥɹ (ɩɪɢ ɨɬɜɟɬɜɥɟɧɢɢ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɬɚ). 

Ɉɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɢɦɟɟɬ ɢ ɧɟɞɨɫɬɚɬɤɢ. Ɉɧ ɞɨɪɨɠɟ ɱɟɦ ɦɟɞɧɵɣ ɤɚɛɟɥɶ, ɞɨɪɨɠɟ 
ɨɛɯɨɞɢɬɫɹ ɢ ɟɝɨ ɩɪɨɤɥɚɞɤɚ. Ɉɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɦɟɧɟɟ ɩɪɨɱɧɵɣ, ɱɟɦ ɤɨɚɤɫɢɚɥɶɧɵɣ. 
ɂɧɫɬɪɭɦɟɧɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ, 
ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɫɥɨɠɧɵ ɜ ɪɚɛɨɬɟ. ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɤɨɧɧɟɤɬɨɪɨɜ ɤ 
ɨɩɬɨɜɨɥɨɤɨɧɧɨɦɭ ɤɚɛɟɥɸ ɬɪɟɛɭɟɬ ɛɨɥɶɲɨɝɨ ɢɫɤɭɫɫɬɜɚ ɢ ɜɪɟɦɟɧɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 
ɞɟɧɟɝ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ ɦɟɠɷɬɚɠɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɧɚ ɨɩɬɨɜɨɥɨɤɧɟ 
ɧɟɤɨɬɨɪɵɟ ɤɨɦɩɚɧɢɢ, ɧɚɩɪɢɦɟɪ ȺɆɊ, ɩɪɟɞɥɚɝɚɸɬ ɤɚɛɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɫ ɨɞɧɢɦ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɰɟɧɬɪɨɦ. Ɉɛɵɱɧɨ, ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɰɟɧɬɪ ɟɫɬɶ ɧɚ ɤɚɠɞɨɦ ɷɬɚɠɟ, ɚ ɜ 
ɡɞɚɧɢɢ ɢɦɟɟɬɫɹ ɨɛɳɢɣ ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɰɟɧɬɪ (ɫɦ. ɪɢɫ. 3.3.), ɫɨɟɞɢɧɹɸɳɢɣ ɦɟɠɞɭ ɫɨɛɨɣ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɰɟɧɬɪɵ ɷɬɚɠɟɣ. ɉɪɢ ɬɚɤɨɣ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɯɟɦɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɝɨ ɤɚɛɟɥɹ ɦɟɠɞɭ ɷɬɚɠɚɦɢ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɛɨɥɶɲɨɟ 
ɱɢɫɥɨ ɨɩɬɨɜɨɥɨɤɨɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɰɟɧɬɪɚɯ ɷɬɚɠɟɣ. ȿɫɥɢ ɠɟ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɰɟɧɬɪ ɜ ɡɞɚɧɢɢ ɨɞɢɧ, ɬɨ ɜɫɟ ɨɩɬɢɱɟɫɤɢɟ ɤɚɛɟɥɢ ɪɚɫɯɨɞɹɬɫɹ ɢɡ ɟɞɢɧɨɝɨ 
ɤɪɨɫɫɨɜɨɝɨ ɲɤɚɮɚ ɩɪɹɦɨ ɤ ɪɚɡɴɟɦɚɦ ɤɨɧɟɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ - ɤɨɦɦɭɬɚɬɨɪɨɜ, 
ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɢɥɢ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɫ ɨɩɬɨɜɨɥɨɤɨɧɧɵɦɢ ɬɪɚɧɫɢɜɟɪɚɦɢ. 

Ɍɨɥɫɬɵɣ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɬɚɤɠɟ ɞɨɩɭɫɬɢɦ ɜ ɤɚɱɟɫɬɜɟ ɦɚɝɢɫɬɪɚɥɢ ɫɟɬɢ, ɨɞɧɚɤɨ ɞɥɹ 
ɧɨɜɵɯ ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ, ɬɚɤ ɤɚɤ 
ɨɧ ɢɦɟɟɬ ɛɨɥɶɲɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɫɦɨɠɟɬ ɜ ɛɭɞɭɳɟɦ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɢ 
ɦɭɥɶɬɢɦɟɞɢɣɧɵɟ ɩɪɢɥɨɠɟɧɢɹ. ɇɨ ɞɥɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɬɨɥɫɬɵɣ ɤɨɚɤɫɢɚɥɶɧɵɣ 
ɤɚɛɟɥɶ ɫɥɭɠɢɥ ɦɚɝɢɫɬɪɚɥɶɸ ɫɢɫɬɟɦɵ ɦɧɨɝɢɟ ɝɨɞɵ, ɢ ɫ ɷɬɢɦ ɧɭɠɧɨ ɫɱɢɬɚɬɶɫɹ. ɉɪɢɱɢɧɚɦɢ 
ɟɝɨ ɩɨɜɫɟɦɟɫɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɛɵɥɢ ɲɢɪɨɤɚɹ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ, ɯɨɪɨɲɚɹ 
ɡɚɳɢɳɟɧɧɨɫɬɶ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɢ ɧɢɡɤɨɟ ɪɚɞɢɨɢɡɥɭɱɟɧɢɟ. 



ɏɨɬɹ ɬɨɥɫɬɵɣ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɢ ɞɟɲɟɜɥɟ, ɱɟɦ ɨɩɬɨɜɨɥɨɤɧɨ, ɧɨ ɫ ɧɢɦ ɝɨɪɚɡɞɨ 
ɫɥɨɠɧɟɟ ɪɚɛɨɬɚɬɶ. Ɉɧ ɨɫɨɛɟɧɧɨ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɪɚɡɥɢɱɧɵɦ ɭɪɨɜɧɹɦ ɧɚɩɪɹɠɟɧɢɹ 
ɡɚɡɟɦɥɟɧɢɹ, ɱɬɨ ɱɚɫɬɨ ɛɵɜɚɟɬ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɨɞɧɨɝɨ ɷɬɚɠɚ ɤ ɞɪɭɝɨɦɭ. ɗɬɭ ɩɪɨɛɥɟɦɭ 
ɫɥɨɠɧɨ ɪɚɡɪɟɲɢɬɶ. ɉɨɷɬɨɦɭ ɤɚɛɟɥɟɦ ɧɨɦɟɪ 1 ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɫɟɝɨɞɧɹ 
ɹɜɥɹɟɬɫɹ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ. 

2.4. ȼɵɛɨɪ ɬɢɩɚ ɤɚɛɟɥɹ ɞɥɹ ɩɨɞɫɢɫɬɟɦɵ ɤɚɦɩɭɫɚ 

Ʉɚɤ ɢ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ, ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɹɜɥɹɟɬɫɹ ɧɚɢɥɭɱɲɢɦ ɜɵɛɨɪɨɦ 
ɞɥɹ ɩɨɞɫɢɫɬɟɦ ɧɟɫɤɨɥɶɤɢɯ ɡɞɚɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɪɚɞɢɭɫɟ ɧɟɫɤɨɥɶɤɢɯ ɤɢɥɨɦɟɬɪɨɜ. Ⱦɥɹ 
ɷɬɢɯ ɩɨɞɫɢɫɬɟɦ ɬɚɤɠɟ ɩɨɞɯɨɞɢɬ ɬɨɥɫɬɵɣ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ. ɉɪɢ ɜɵɛɨɪɟ ɤɚɛɟɥɹ ɞɥɹ 
ɤɚɦɩɭɫɚ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɫɪɟɞɵ ɧɚ ɤɚɛɟɥɶ ɜɧɟ ɩɨɦɟɳɟɧɢɹ. Ⱦɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɪɚɠɟɧɢɹ ɦɨɥɧɢɟɣ ɥɭɱɲɟ ɜɵɛɪɚɬɶ ɞɥɹ ɜɧɟɲɧɟɣ ɩɪɨɜɨɞɤɢ 
ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɣ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ. ɉɨ ɦɧɨɝɢɦ ɩɪɢɱɢɧɚɦ ɜɧɟɲɧɢɣ ɤɚɛɟɥɶ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɟ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ. ɉɪɢ ɩɨɞɡɟɦɧɨɣ 
ɩɪɨɤɥɚɞɤɟ ɤɚɛɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɫɩɟɰɢɚɥɶɧɭɸ ɜɥɚɝɨɡɚɳɢɬɧɭɸ ɨɛɨɥɨɱɤɭ (ɨɬ ɞɨɠɞɹ ɢ 
ɩɨɞɡɟɦɧɨɣ ɜɥɚɝɢ), ɚ ɬɚɤɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɨɬ ɝɪɵɡɭɧɨɜ ɢ ɜɚɧɞɚɥɨɜ. 
ȼɥɚɝɨɡɚɳɢɬɧɵɣ ɤɚɛɟɥɶ ɢɦɟɟɬ ɩɪɨɫɥɨɣɤɭ ɢɡ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɦɟɠɞɭ ɞɢɷɥɟɤɬɪɢɤɨɦ, ɷɤɪɚɧɨɦ 
ɢ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɨɣ. 

Ʉɚɛɟɥɶ ɞɥɹ ɜɧɟɲɧɟɣ ɩɪɨɤɥɚɞɤɢ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɜɧɭɬɪɢ ɡɞɚɧɢɣ, ɬɚɤ ɤɚɤ ɨɧ 
ɜɵɞɟɥɹɟɬ ɩɪɢ ɫɝɨɪɚɧɢɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɵɦɚ. 

В˞˅ˑˇ˞ 

 Ʉɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɚɜɥɹɟɬ ɮɭɧɞɚɦɟɧɬ ɥɸɛɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ. Ɉɬ ɟɟ 
ɤɚɱɟɫɬɜɚ ɡɚɜɢɫɹɬ ɜɫɟ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɫɟɬɢ. 

 ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ - ɤɚɛɟɥɟɣ, ɪɚɡɴɟɦɨɜ, ɤɨɧɧɟɤɬɨɪɨɜ, ɤɪɨɫɫɨɜɵɯ 
ɩɚɧɟɥɟɣ ɢ ɲɤɚɮɨɜ, ɤɨɬɨɪɵɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɬɚɧɞɚɪɬɚɦ ɢ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ 
ɪɟɝɭɥɹɪɧɵɟ, ɥɟɝɤɨ ɪɚɫɲɢɪɹɟɦɵɟ ɫɬɪɭɤɬɭɪɵ ɫɜɹɡɟɣ. 

 ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɩɨɞɫɢɫɬɟɦ: 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ (ɜ ɩɪɟɞɟɥɚɯ ɷɬɚɠɚ), ɜɟɪɬɢɤɚɥɶɧɨɣ (ɦɟɠɞɭ ɷɬɚɠɚɦɢ ) ɢ 
ɩɨɞɫɢɫɬɟɦɵ ɤɚɦɩɭɫɚ (ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɡɞɚɧɢɹɦɢ). 

 Ⱦɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɯɚɪɚɤɬɟɪɧɨ ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɨɬɜɟɬɜɥɟɧɢɣ ɢ ɩɟɪɟɤɪɟɫɬɧɵɯ ɫɜɹɡɟɣ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɬɢɩ ɤɚɛɟɥɹ - 
ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ ɩɚɪɚ ɤɚɬɟɝɨɪɢɢ 5. 

 ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɛɨɥɟɟ ɩɪɨɬɹɠɟɧɧɵɯ ɨɬɪɟɡɤɨɜ ɤɚɛɟɥɹ, 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɬɜɥɟɧɢɣ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɟ. 
ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɣ ɬɢɩ ɤɚɛɟɥɹ - ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ. 

 Ⱦɥɹ ɩɨɞɫɢɫɬɟɦɵ ɤɚɦɩɭɫɚ ɯɚɪɚɤɬɟɪɧɚ ɧɟɪɟɝɭɥɹɪɧɚɹ ɫɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ ɫ 
ɰɟɧɬɪɚɥɶɧɵɦ ɡɞɚɧɢɟɦ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɣ ɬɢɩ ɤɚɛɟɥɹ - ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɜ 
ɫɩɟɰɢɚɥɶɧɨɣ ɢɡɨɥɹɰɢɢ. 

 Ʉɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɡɞɚɧɢɹ ɫɬɪɨɢɬɫɹ ɢɡɛɵɬɨɱɧɨɣ, ɬɚɤ ɤɚɤ ɫɬɨɢɦɨɫɬɶ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɫɲɢɪɟɧɢɹ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɜɨɫɯɨɞɢɬ ɫɬɨɢɦɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ ɢɡɛɵɬɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 



ϯ. Ко̦т̬ол̦̼̽е ̏оп̬о̭̼ 

ϯ.ϭ. Ие̵̛̬̬̌́ ̏ к̌̍ел̦̽о̜ ̛̭̭те̥е 

ϯ.Ϯ. В̼̍о̬ т̛п̌ к̌̍ел́ дл́ ̐о̛̬̚о̦т̌л̵̦̼̽ под̛̭̭те̥ 

ϯ.ϯ. В̼̍о̬ т̛п̌ к̌̍ел́ дл́ ̏е̬т̛к̌л̵̦̼̽ под̛̭̭те̥ 

ϯ.ϰ. В̼̍о̬ т̛п̌ к̌̍ел́ дл́ под̛̭̭те̥̼ к̥̌пу̭̌ 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 16,17 

Ɋɚɫɱɟɬ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ ɩɨɞɫɢɫɬɟɦ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ ɫɟɬɢ ɫɬɚɧɞɚɪɬɚ GSM-900  
Ɂɚɞɚɧɢɟ:  
 
ȼɵɩɨɥɧɢɬɶ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ-ɱɚɫɬɨɬɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɩɨɞɫɢɫɬɟɦɵ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ ɫɟɬɢ 
GSM-900 ɧɚ ɡɚɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. Ɍɟɪɪɢɬɨɪɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɨɞɫɤɭɸ ɡɚɫɬɪɨɣɤɭ, 
ɪɚɡɞɟɥɟɧɧɭɸ ɧɚ ɞɜɟ ɡɨɧɵ: ɰɟɧɬɪɚɥɶɧɭɸ ɢ ɩɟɪɢɮɟɪɢɣɧɭɸ. Ⱦɥɹ ɤɚɠɞɨɣ ɡɨɧɵ ɡɚɞɚɧ ɪɚɞɢɭɫ 
R, ɤɨɥɢɱɟɫɬɜɨ ɚɛɨɧɟɧɬɨɜ N ɜ ɑɇɇ, ɧɚɝɪɭɡɤɚ ɨɬ ɨɞɧɨɝɨ ɚɛɨɧɟɧɬɚ Y ɜ ɑɇɇ. ɉɪɢ ɪɚɫɱɟɬɟ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ:  
 
• ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɫɢɫɬɟɦɵ ɜɵɞɟɥɟɧɨ 27 ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ,  
 
• ɜɟɪɨɹɬɧɨɫɬɶ ɛɥɨɤɢɪɨɜɤɢ ɜɵɡɨɜɚ ɫɨɫɬɚɜɥɹɟɬ 5%,  
 
• ɜ ɤɥɚɫɬɟɪ ɨɛɴɟɞɢɧɹɸɬɫɹ 3-4 ɫɨɬɵ,  
 
• ɤɚɠɞɚɹ ɫɨɬɚ ɪɚɡɞɟɥɟɧɚ ɧɚ 3 ɫɟɤɬɨɪɚ,  
 
• ɪɚɞɢɭɫ ɫɨɬɵ ɜ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɟ 0.4 – 6 ɤɦ,  
 
• ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɤɚɧɚɥɚ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 70-100%.  
 
ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬ ɜ ɫɢɫɬɟɦɟ, ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɨɬɟ, 
ɜɵɩɨɥɧɢɬɶ ɩɪɢɫɜɨɟɧɢɟ ɱɚɫɬɨɬ ɜ ɤɥɚɫɬɟɪɟ.  
 
Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ BSS, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 
ɫɟɬɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɮɢɪɦɵ Huawei.  
 
 
^ 1. ɑɚɫɬɨɬɧɨ-ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɫɟɬɢ 
 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜɨɡɶɦɟɦ ɡɧɚɱɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1. 
Ɍɚɛɥɢɰɚ 1 

 
Ⱦɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ 

 
Ⱦɥɹ ɩɟɪɢɮɟɪɢɣɧɨɣ ɡɨɧɵ 

 
R1, ɤɦ 

 
N1, ɱɟɥ 

 
Y1, ɗɪɥ 

 
R2, ɤɦ 

 
N2, ɱɟɥ 

 
Y2, ɗɪɥ 

 
6,5 

 
21000 

 
0,016 

 
25 

 
60000 

 
0,011 
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http://compnets.narod.ru/3-1.html#3.1.4. Выбор типа кабеля для подсистемы кампуса


 
 
Ɋɚɫɱɟɬ: 
1.1 Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ S1: 
 

 
 
ɢ ɩɥɨɳɚɞɶ ɩɟɪɢɮɟɪɢɣɧɨɣ ɡɨɧɵ S2: 
 

 
1.2 Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɭɸ ɧɚɝɪɭɡɤɭ ɜ ɤɚɠɞɨɣ ɡɨɧɟ: 
 

 
 

 
 
1.3 ȼɵɛɪɚɜ ɪɚɞɢɭɫ ɫɨɬɵ R1 ɢ R2 ɞɥɹ ɤɚɠɞɨɣ ɡɨɧɵ, ɧɚɯɨɞɢɦ ɩɥɨɳɚɞɶ ɫɨɬɵ: 
 

 
 

 
1.4 Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬ ɜ ɤɚɠɞɨɣ ɡɨɧɟ, ɭɱɢɬɵɜɚɹ ɩɟɪɟɤɪɵɬɢɟ ɫɨɬ ɜ ɩɪɟɞɟɥɚɯ 20 – 
30% 
 

 
 

 
 
1.5 Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɭɸ ɧɚɝɪɭɡɤɚ ɜ ɫɨɬɟ Yɫɨɬɵ 1 ɢ Yɫɨɬɵ 2: 
 

 
 

 
 
1.6 Ɉɩɪɟɞɟɥɢɦ ɧɚɝɪɭɡɤɭ ɜ ɫɟɤɬɨɪɟ Yɫɟɤɬ 1 ɢ Yɫɟɤɬ 2: 
 

 

 
1.7 Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ: 
 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɟɤɬɨɪɟ ɡɚɥɨɠɢɦ ɩɪɟɜɵɲɟɧɢɟ 



ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 20%.  
 

 

 
ɉɨ ɬɚɛɥɢɰɟ ɗɪɥɚɧɝɨɜ ɫ ɭɱɟɬɨɦ 5% ɛɥɨɤɢɪɨɜɤɢ ɜɵɡɨɜɚ ɧɚɯɨɞɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɤɚɧɚɥɨɜ ɬɪɚɮɢɤɚ TCH ɜ ɫɟɤɬɨɪɟ ɞɥɹ ɤɚɠɞɨɣ ɡɨɧɵ: 
 
Nɢɧɮ.ɤɚɧ.ɫɟɤɬ1 = 13 ɤɚɧɚɥɨɜ,  
 
N ɢɧɮ.ɤɚɧ.ɫɟɤɬ2 = 6 ɤɚɧɚɥɨɜ.  
 
1.8 Ɉɩɪɟɞɟɥɢɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ: 
 
ɡɧɚɹ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɬɪɚɮɢɤɚ Ɍɋɇ, ɩɨ ɬɚɛɥɢɰɟ 2 ɧɚɯɨɞɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɤɚɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɋɋɇ.  
 
Ɍɚɛɥɢɰɚ 2. ɋɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ Ɍɋɇ ɢ ɋɋɇ.  

 
ɋɋɇ 

 
Ɍɋɇ 

 
1 

 
≤15 

 
2 

 
≤22 

 
3 

 
≤29 

 
Ⱦɚɥɟɟ, ɧɚɯɨɞɢɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɜ ɫɟɤɬɨɪɟ: 
 
Nɨɛɳ.ɫɟɤɬ1 = Ɍɋɇ ɋɋɇ = 13 1 = 14 ɤɚɧɚɥɨɜ,  
 
Nɨɛɳ.ɫɟɤɬ2 = Ɍɋɇ ɋɋɇ = 6 1 = 7 ɤɚɧɚɥɨɜ.  
1.9 ɇɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɟɤɬɨɪɟ: 
 

 
 

 
ȿɫɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɧɢɡɤɚɹ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ 
ɬɚɤɨɣ ɪɚɞɢɭɫ ɫɨɬɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɛɵɥɚ ɜ 
ɩɪɟɞɟɥɚɯ 70-100%. ȼ ɧɚɲɟɦ ɡɚɞɚɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 87,5% ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɣ 
ɡɨɧɵ ɢ 87,5% ɞɥɹ ɩɟɪɢɮɟɪɢɣɧɨɣ ɡɨɧɵ.  
1.10 Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɢɫɬɟɦɟ: 
 
(ɟɫɥɢ ɜ ɤɥɚɫɬɟɪɟ 3 ɫɨɬɵ) 
 

 
 

 
ȿɫɥɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɞɜɭɯ ɱɢɫɟɥ ɛɨɥɶɲɟ 27 – ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 



ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ, ɡɧɚɱɢɬ ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɪɚɞɢɭɫ ɫɨɬɵ.  
 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ ɧɨɦɟɪɚ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ, ɬ.ɟ. ɩɪɢɫɜɨɢɬɶ ɧɨɦɢɧɚɥɵ ɱɚɫɬɨɬ, 
ɱɚɫɬɨɬɧɵɦ ɤɚɧɚɥɚɦ ɜ ɤɚɠɞɨɦ ɫɟɤɬɨɪɟ. ɇɚɡɧɚɱɟɧɢɟ ɧɭɠɧɨ ɜɵɩɨɥɧɹɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɧɨɦɟɪɚ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɫɨɫɟɞɧɢɯ ɤɥɚɫɬɟɪɨɜ ɨɬɥɢɱɚɥɢɫɶ ɧɚ 2 ɢ ɛɨɥɟɟ.  
 

 
 
Ɋɢɫ.1. ɇɚɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ. 
^ 2. Ɋɚɫɱɟɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧɚ ɨɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ GSM. ȼɫɸ ɫɟɬɶ ɦɨɠɧɨ ɥɨɝɢɱɟɫɤɢ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɱɚɫɬɟɣ: ɩɨɞɫɢɫɬɟɦɭ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ (BSS), ɩɨɞɫɢɫɬɟɦɭ 
ɤɨɦɦɭɬɚɰɢɢ (NSS), ɩɨɞɫɢɫɬɟɦɭ Ɍɗ ɢ ɌɈ (ɈɆɋ). Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɨɬɞɟɥɶɧɭɸ ɩɨɞɫɢɫɬɟɦɭ 
ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɟɬɶ ɩɚɤɟɬɧɨɣ ɩɟɪɟɞɚɱɢ GPRS.  
 

 



 
Ɋɢɫ. 2. Ɉɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ GSM. 
Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɩɨɞɫɢɫɬɟɦɭ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ. ɉɨɞɫɢɫɬɟɦɚ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ 
(BSS) ɫɨɫɬɨɢɬ ɢɡ: 
 
- ɛɚɡɨɜɵɯ ɩɪɢɟɦɨɩɟɪɟɞɚɸɳɢɯ ɫɬɚɧɰɢɣ (BTS) ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɤɨɧɮɢɝɭɪɚɰɢɣ  
 
- ɤɨɧɬɪɨɥɥɟɪɚ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ (BSC).  
 
Ɏɭɧɤɰɢɨɧɚɥɶɧɨ ɤ BSS ɬɚɤɠɟ ɨɬɧɨɫɢɬɫɹ ɦɨɞɭɥɶ ɬɪɚɧɫɤɨɞɟɪɚ Ɍɋ (ɱɚɫɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 
ɫɬɨɪɨɧɟ MSC), ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ BSC ɢ MSC ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ 
ɤɨɞɢɪɨɜɚɧɢɹ/ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ/ɞɟɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ ɩɨ ɫɯɟɦɟ 4:1.  
 
ɂɧɬɟɪɮɟɣɫ Abis ɦɟɠɞɭ Ȼɋ ɢ ɤɨɧɬɪɨɥɥɟɪɨɦ ɹɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ (ɤɚɠɞɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ 
ɨɛɨɪɭɞɨɜɚɧɢɹ GSM ɪɟɚɥɢɡɭɟɬ ɟɝɨ ɩɨ-ɫɜɨɟɦɭ), ɩɨɷɬɨɦɭ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɧɬɪɨɥɥɟɪ ɬɨɣ ɠɟ ɤɨɦɩɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. ɋɬɵɤɨɜɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ NSS ɢ BSS ɪɚɡɥɢɱɧɵɯ ɩɨɫɬɚɜɳɢɤɨɜ ɜɨɡɦɨɠɧɚ ɩɨ ɨɬɤɪɵɬɨɦɭ Ⱥ-ɢɧɬɟɪɮɟɣɫɭ 
(ɦɟɠɞɭ MSC ɢ BSC).  
 
Ȼɚɡɨɜɚɹ ɩɪɢɟɦɨɩɟɪɟɞɚɸɳɚɹ ɫɬɚɧɰɢɹ (BTS) ɜɵɩɨɥɧɹɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ 
ɪɚɞɢɨɫɜɹɡɢ ɜ ɫɢɝɧɚɥɵ ɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɛɟɫɩɪɨɜɨɞɧɨɟ ɞɟɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ ɢ 
ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ, ɤɨɞɢɪɨɜɚɧɢɟ ɪɚɞɢɨɤɚɧɚɥɚ ɢ ɮɭɧɤɰɢɸ ɩɟɪɟɫɤɨɤɚ ɩɨ ɱɚɫɬɨɬɟ ɢ 
ɯɷɧɞɨɜɟɪɚ. Ʉɨɦɩɚɧɢɹ Huawei ɩɪɟɞɥɚɝɚɟɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ Ɇ900/M1800, 
ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɪɚɡɥɢɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤɨɜ (Transceiver 
Unit, TRU ɢɥɢ TRX) ɢ ɢɦɟɸɬ ɪɚɡɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ. ȼɫɟ ɬɢɩɵ ɛɚɡɨɜɵɯ 
ɫɬɚɧɰɢɣ ɩɨɡɜɨɥɹɸɬ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɦɨɞɭɥɢ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤɨɜ 900 ɢ 1800 ɆȽɰ. ɇɚ 
ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɞɥɹ ɩɪɨɞɚɠ ɜ Ɋɨɫɫɢɢ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɵ ɛɚɡɨɜɵɟ ɫɬɚɧɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ 
ɬɢɩɚ ɢɫɩɨɥɧɟɧɢɹ BTS312 (12 TRU) ɢ BTS30 (6 TRU).  
 
Ȼɚɡɨɜɚɹ ɫɬɚɧɰɢɹ Ɇ900/Ɇ1800 ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɱɚɫɬɟɣ (ɪɢɫ. 3): ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ, ɛɥɨɤɚ 
ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤɨɜ (TRU) ɢ ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɨɣ ɫɢɫɬɟɦɵ.  
Ɉɫɧɨɜɧɨɣ ɛɥɨɤ ɫɨɫɬɨɢɬ ɢɡ: 

  
ɛɥɨɤɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ/ɩɟɪɟɞɚɱɢ ɢ ɭɩɪɚɜɥɟɧɢɹ (TMU), 

  
ɛɥɨɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ (TDU),  

  
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɩɟɪɟɞɚɱɢ (TEU),  

  
ɛɥɨɤɚ ɩɢɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɩɟɪɟɞɚɱɢ (TES),  

  
ɛɥɨɤɚ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ (FMU), 

  
ɛɥɨɤɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ (PSU),  

  
ɛɥɨɤɚ ɦɨɧɢɬɨɪɢɧɝɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (PMU),  

  
ɛɥɨɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ (SWITCH BOX),  

  
ɛɥɨɤɚ ɜɟɧɬɢɥɹɬɨɪɚ (FAN BOX),  



  
ɜɨɡɞɭɯɨɡɚɛɨɪɧɢɤɚ (AIR BOX).  

 
 
Ȼɥɨɤ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤɨɜ, ɤɚɤ ɫɥɟɞɭɟɬ ɢɡ ɧɚɡɜɚɧɢɹ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɦɨɞɭɥɟɣ 
TRU. ȼ ɪɚɦɤɚɯ ɨɞɧɨɣ BTS ɜɨɡɦɨɠɧɨ ɫɦɟɲɢɜɚɧɢɟ TRU, ɪɚɛɨɬɚɸɳɢɯ ɜ ɞɢɚɩɚɡɨɧɟ 900 ɢ 
1800 ɆȽɰ. 
 
Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɨɞɭɥɹ TRU ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɨɬɞɟɥɶɧɵɣ ɦɨɞɭɥɶ ɤɨɦɛɚɣɧɟɪɨɜ (CDU).  
Ⱥɧɬɟɧɧɨ-ɮɢɞɟɪɧɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ:  

  
ɚɧɬɟɧɧɵ,  

  
ɛɥɨɤɚ ɤɨɦɛɚɣɧɟɪɚ (Combiner and Divider Unit, CDU),  

  
ɛɥɨɤɚ ɦɚɱɬɨɜɨɝɨ ɭɫɢɥɢɬɟɥɹ (Tower Amplification unit, ɌȺ), 

  
ɫɢɫɬɟɦɵ ɤɚɛɟɥɟɣ ɫ ɧɢɡɤɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɦɨɳɧɨɫɬɢ (low consumption transmission 
cables). ȿɝɨ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ - ɩɟɪɟɞɚɱɚ ɢ ɩɪɢɟɦ ɪɚɞɢɨɫɢɝɧɚɥɚ, ɚ ɬɚɤɠɟ ɜɵɞɚɱɚ 
ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

 
 

 
 
Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ BTS. 
Ʉɨɧɬɪɨɥɥɟɪ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ BTS ɜɵɩɨɥɧɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɪɚɞɢɨɪɟɫɭɪɫɚɦɢ (RR), 
ɭɩɪɚɜɥɟɧɢɟ ɛɚɡɨɜɵɦɢ ɫɬɚɧɰɢɹɦɢ BTS, ɭɩɪɚɜɥɟɧɢɟ ɦɨɳɧɨɫɬɶɸ ɢ ɜɟɞɟɧɢɟɦ ɫɬɚɬɢɫɬɢɤɢ 
ɬɪɚɮɢɤɚ ɪɚɞɢɨɤɚɧɚɥɨɜ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ ɫɢɫɬɟɦɵ 
Ɇ900/Ɇ1800 ɫɨɡɞɚɧɨ ɧɚ ɛɚɡɟ ɰɢɮɪɨɜɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɋ&ɋ08 ɢ ɬɚɤɠɟ, ɤɚɤ ɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ. 
 



Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ Ɇ900/Ɇ1800 BSC ɫɨɫɬɨɢɬ ɢɡ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɤɨɦɦɭɧɢɤɚɰ. ɦɨɞɭɥɹ 
(AM/ɋɆ), ɛɚɡɨɜɨɝɨ ɦɨɞɭɥɹ (ȼɆ) ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ (CDB).  
 
ȿɫɥɢ ɟɦɤɨɫɬɶ Ɇ900/Ɇ1800 BSC ɧɟ ɩɪɟɜɵɲɚɟɬ 128TRU, ɬɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɦɨɞɭɥɶ 
ȼɆ, ɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɨɞɭɥɟ AM/ɋɆ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɬ. ȿɫɥɢ ɟɦɤɨɫɬɶ BSC ɩɪɟɜɵɲɚɟɬ 
128TRU, ɧɟɨɛɯɨɞɢɦ ɦɨɞɭɥɶ AM/ɋɆ, ɚ ɱɢɫɥɨ ȼɆ ɡɚɜɢɫɢɬ ɨɬ ɫɚɦɨɣ ɟɦɤɨɫɬɢ (ɦɚɤɫɢɦɚɥɶɧɨ 
ɦɨɠɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ 8 ȼɆ) (Ʉɨɥ-ɜɨ TRU / 128). 
 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɢɩ BTS. ȼɵɛɨɪ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɤɨɥɢɱɟɫɬɜɟ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɨɬɟ. Ⱦɥɹ ɧɚɲɟɝɨ 
ɩɪɢɦɟɪɚ ɜɵɛɢɪɚɟɦ BTS30 6TRX, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɚɧɚ ɧɚ 6 ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ, ɬ.ɤ. ɜ ɫɨɬɚɯ 
ɨɛɟɢɯ ɡɨɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨ ɬɪɢ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɚ.  
 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ TRX ɜ BTS ɪɚɜɧɨ ɤɨɥ-ɜɭ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɨɬɟ, ɬ.ɟ. ɪɚɜɧɨ 9.  
 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ CDU ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ ɫɟɤɬɨɪɨɜ ɜ ɫɨɬɟ, ɬ.ɟ. ɬɚɤɠɟ ɪɚɜɧɨ 3.  
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨɬɨɤɨɜ ȿ1 ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ 1TRX – 2 ɤɚɧɚɥɶɧɵɯ ɢɧɬɟɪɜɚɥɚ, 
ɩɨɷɬɨɦɭ ɧɚɦ ɞɨɫɬɚɬɨɱɧɨ 1 ɩɨɬɨɤɚ ȿ1 ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɦɨɞɭɥɹ TMU. 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ BSC ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ TRX:  
 

 

 
 
Ɍɚɛɥɢɰɚ 3. ɋɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ BTS. 

 
 

 
ɰɟɧɬɪɚɥɶɧɚɹ ɡɨɧɚ 

 
ɩɟɪɢɮɟɪɢɣɧɚɹ ɡɨɧɚ 

 
Ɍɢɩ BTS 

 
BTS312 

 
BTS30 

 
Ʉɨɥɢɱɟɫɬɜɨ BTS 

 
16 

 
94 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ TRX ɜ BTS 

 
6 

 
3 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ TRX 

 
96 

 
282 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ CDU ɜ BTS 

 
3 

 
3 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ CDU 

 
48 

 
282 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ TMU ɜ BTS 

 
1 

 
1 

   



Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ TMU 16 94 

 
 
Ɍɚɛɥɢɰɚ 4. ɋɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇ900/Ɇ1800 BSC. 

 
ɐɟɧɬɪɚɥɶɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ (CDB) 

 
1 

 
Ɇɨɞɭɥɶ AM/ɋɆ 

 
1 

 
Ɇɨɞɭɥɶ ȼɆ 

 
3 

 

 

 

ȼɵɜɨɞ: ɩɪɨɢɡɜɟɞɹ ɜɵɱɢɫɥɟɧɢɹ, ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ ɦɨɛɢɥɶɧɨɣ ɪɚɞɢɨɫɜɹɡɢ ɫɬɚɧɞɚɪɬɚ 
GSM-900 ɩɨɥɭɱɢɥɢ: 
 

- 16 ɫɨɬ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɟ, 94 ɫɨɬ ɜ ɩɟɪɢɮɟɪɢɣɧɨɣ ɡɨɧɟ; 
 

- ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɨɬɟ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ 6, ɩɟɪɢɮɟɪɢɣɧɨɣ ɡɨɧɵ 3; 
 

- ɤɨɥɢɱɟɫɬɜɨ TRX ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ ɪɚɜɧɨ 378. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɰɢɤɥɚ ɆȾɄ.01.02. 

 

ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 
Ⱦɚɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɚɦɤɚɯ ɥɟɤɰɢɨɧɧɨɝɨ ɤɭɪɫɚ, ɢ 
ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɢ ɭɦɟɧɢɣ ɜ ɪɟɲɟɧɢɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ ɩɨ ɩɪɨɝɪɚɦɦɟ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɝɨ ɤɭɪɫɚ ɆȾɄ 
01.02. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 09.02.02  

ȼ ɫɛɨɪɧɢɤɟ ɫɨɞɟɪɠɚɬɫɹ ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ 
ɫɥɟɞɭɸɳɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ: 

ɉɊ.1. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɬɧɨɫɬɢ. ɂɡɨɦɨɪɮɢɡɦ 
ɝɪɚɮɨɜ. 

ɉɊ.2. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: ɗɥɟɦɟɧɬɵ ɝɪɚɮɨɜ ɢ ɨɪɝɪɚɮɨɜ: ɩɭɬɶ, 
ɞɥɢɧɚ, 

ɢɫɬɨɱɧɢɤɢ, ɫɬɨɤɢ, ɫɬɟɩɟɧɢ ɜɟɪɲɢɧ. Ⱦɟɪɟɜɶɹ. ɗɣɥɟɪɨɜ ɰɢɤɥ. ɉɥɨɫɤɢɟ ɢ 
ɩɥɚɧɚɪɧɵɟ ɝɪɚɮɵ  

ɉɊ.3. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ.  
Ⱥɥɝɨɪɢɬɦ Ȼɟɥɥɚɦɚɧɚ-Ɏɨɪɞɚ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ 
ɡɚɞɚɧɢɹ). 

ɉɊ.4. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ. 
Ⱥɥɝɨɪɢɬɦ  Ⱦɟɣɤɫɬɪɵ   (ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ). 

ɉɊ.5. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ.  
Ⱥɥɝɨɪɢɬɦ Ɏɥɨɣɞɚ-ɍɨɪɲɟɥɥɚ. 
ɉɊ.6. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: ɋɥɭɱɚɣɧɵɟ ɫɨɛɵɬɢɹ. 
ɉɊ.7. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: ɉɪɚɜɢɥɨ ɫɭɦɦɵ ɢ ɩɪɚɜɢɥɨ ɩɪɨɢɡɜɟɞɟɧɢɹ 

— ɨɫɧɨɜɧɵɟ ɤɨɦɛɢɧɚɬɨɪɧɵɟ ɩɪɢɧɰɢɩɵ. 
ɉɊ.8. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: Ɂɚɞɚɱɢ  ɧɚ ɩɟɪɟɫɬɚɧɨɜɤɢ, ɪɚɡɦɟɳɟɧɢɹ ɢ 

ɫɨɱɟɬɚɧɢɹ. 
ɉɊ.9. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: ɉɨɥɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ. Ɏɨɪɦɭɥɚ Ȼɚɣɟɫɚ 
ɉɊ.10. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ 

ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
ɉɊ.11. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: ɉɪɢɦɟɧɟɧɢɟ ɧɟɪɚɜɟɧɫɬɜ Ɇɚɪɤɨɜɚ ɢ  

ɑɟɛɵɲɟɜɚ ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɡɚɞɚɱ. 
ɉɊ.12.Ɋɟɲɟɧɢɟ ɧɚ ɬɟɦɭ: Ɂɚɞɚɱɢ ɬɟɨɪɢɢ ɨɱɟɪɟɞɟɣ. 
ɉɊ.13. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɉɭɚɫɫɨɧɚ. Ƚɚɭɫɫɨɜɫɤɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ. 
ɉɊ.14. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɬɟɦɭ: ɋɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɲɟɧɚɡɜɚɧɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ, 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɞɨɫɬɢɱɶ ɫɥɟɞɭɸɳɢɯ ɪɟɡɭɥɶɬɚɬɨɜ: 
1. ɭɦɟɬɶ: 

 ɉɪɢɦɟɧɹɬɶ ɚɥɝɨɪɢɬɦɵ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ; 



 ɉɥɚɧɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ɫɟɬɢ ɫ ɩɨɦɨɳɶɸ ɝɪɚɮɚ ɫ 
ɨɩɬɢɦɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɭɡɥɨɜ; 

  ɂɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɬɟɨɪɢɢ 
ɝɪɚɮɨɜ; 

2. ɡɧɚɬɶ: 
 ȼɟɪɨɹɬɧɨɫɬɧɵɟ ɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɷɥɟɦɟɧɬɵ 

ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɫɧɨɜɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɬɟɨɪɢɢ 
ɨɱɟɪɟɞɟɣ, ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɝɪɚɮɨɜ; 

 Ⱥɥɝɨɪɢɬɦɵ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ; 
 Ɉɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ ɫɢɧɬɟɡɚ ɝɪɚɮɨɜ ɚɬɚɤ; 
 ɉɨɫɬɪɨɟɧɢɟ ɚɞɟɤɜɚɬɧɨɣ ɦɨɞɟɥɢ; 
 ɋɢɫɬɟɦɚ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɡɚɳɢɳɟɧɧɨɫɬɢ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ; 
 Ⱥɪɯɢɬɟɤɬɭɪɭ ɫɤɚɧɟɪɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ. 

3. ɚɤɬɭɚɥɢɡɢɪɨɜɚɬɶ  ɨɛɳɢɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ: 
 

Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɨɛɭɱɟɧɢɹ 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
ɉ.Ʉ. 1.1. ȼɵɩɨɥɧɹɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɚɛɟɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ  
ɉ.Ʉ. 1.2. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɢ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɪɟɞɫɬɜ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉ.Ʉ. 1.3.  Ɉɛɟɫɩɟɱɢɜɚɬɶ ɡɚɳɢɬɭ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɟɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ. 

ɉ.Ʉ. 1.4. ɉɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɫɟɬɟɣ ɢ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ ɢ ɜ ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɬɟɜɨɣ ɬɨɩɨɥɨɝɢɢ. 

ɉ.Ʉ. 1.5.  ȼɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɢɦɟɬɶ 
ɨɩɵɬ ɨɮɨɪɦɥɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɉɛɳɢɟ ɤɨɦɩɟɬɟɧɰɢɢ 

Ɉ.Ʉ. 1 
ɉɨɧɢɦɚɬɶ ɫɭɳɧɨɫɬɶ ɢ ɫɨɰɢɚɥɶɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɫɜɨɟɣ ɛɭɞɭɳɟɣ 
ɩɪɨɮɟɫɫɢɢ, ɩɪɨɹɜɥɹɬɶ ɤ ɧɟɣ ɭɫɬɨɣɱɢɜɵɣ ɢɧɬɟɪɟɫ. 

Ɉ.Ʉ. 2 
Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜɵɛɢɪɚɬɶ ɬɢɩɨɜɵɟ  ɦɟɬɨɞɵ 
ɢ ɫɩɨɫɨɛɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɨɰɟɧɢɜɚɬɶ ɢɯ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ. 

Ɉ.Ʉ. 3 
ɉɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɧɟɫɬɢ 
ɡɚ ɧɢɯ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

Ɉ.Ʉ. 4 
Ɉɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ  ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ. 

Ɉ.Ʉ. 5 ɂɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ 



ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉ.Ʉ. 6 
Ɋɚɛɨɬɚɬɶ ɜ ɤɨɥɥɟɤɬɢɜɟ ɢ ɤɨɦɚɧɞɟ, ɷɮɮɟɤɬɢɜɧɨ ɨɛɳɚɬɶɫɹ ɫ ɤɨɥɥɟɝɚɦɢ, 
ɪɭɤɨɜɨɞɫɬɜɨɦ, ɩɨɬɪɟɛɢɬɟɥɹɦɢ. 

Ɉ.Ʉ. 7 
Ȼɪɚɬɶ ɧɚ ɫɟɛɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɱɥɟɧɨɜ ɤɨɦɚɧɞɵ 
(ɩɨɞɱɢɧɟɧɧɵɯ), ɡɚ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ. 

Ɉ.Ʉ. 8 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɡɚɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ 
ɪɚɡɜɢɬɢɹ, ɡɚɧɢɦɚɬɶɫɹ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɟɦ, ɨɫɨɡɧɚɧɧɨ ɩɥɚɧɢɪɨɜɚɬɶ 
ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ. 

Ɉ.Ʉ. 9 
Ɉɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɱɚɫɬɨɣ ɫɦɟɧɵ ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 



Ɍɟɦɚɬɢɤɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɢ ɡɚɞɚɧɢɹ ɤ ɧɢɦ 

 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 1. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɝɪɚɮɨɜ. Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɬɧɨɫɬɢ. ɂɡɨɦɨɪɮɢɡɦ 
ɝɪɚɮɨɜ. 

1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 
 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɩɪɢ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɝɪɚɮɨɜ ɜ ɦɚɬɪɢɱɧɨɣ 

ɮɨɪɦɟ. 
 ɂɡɭɱɢɬɶ ɦɟɬɨɞɵ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɪɢɰ ɢɧɰɢɞɟɧɬɧɨɫɬɢ ɢ ɦɚɬɪɢɰ ɢɧɰɢɞɟɧɰɢɣ 

2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ 
3. ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

 ɉɄ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ȽɄɋ 
 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

4. Ʉɪɚɬɤɢɟ ɬɟɨɪɢɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 

Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɬɧɨɫɬɢ — ɨɞɧɚ ɢɡ ɮɨɪɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɚ, ɜ ɤɨɬɨɪɨɣ 
ɭɤɚɡɵɜɚɸɬɫɹ ɫɜɹɡɢ ɦɟɠɞɭ ɢɧɰɢɞɟɧɬɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɝɪɚɮɚ (ɪɟɛɪɨ(ɞɭɝɚ) ɢ 
ɜɟɪɲɢɧɚ). ɋɬɨɥɛɰɵ ɦɚɬɪɢɰɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɛɪɚɦ, ɫɬɪɨɤɢ — ɜɟɪɲɢɧɚɦ. 
ɇɟɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɜ ɹɱɟɣɤɟ ɦɚɬɪɢɰɵ ɭɤɚɡɵɜɚɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɜɟɪɲɢɧɨɣ ɢ 
ɪɟɛɪɨɦ (ɢɯ ɢɧɰɢɞɟɧɬɧɨɫɬɶ). 

ȼ ɫɥɭɱɚɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ ɤɚɠɞɨɣ ɞɭɝɟ <x,y> ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
"-1" ɜ ɫɬɪɨɤɟ ɜɟɪɲɢɧɵ x ɢ ɫɬɨɥɛɰɟ ɞɭɝɢ <x,y> ɢ "1" ɜ ɫɬɪɨɤɟ ɜɟɪɲɢɧɵ y ɢ 
ɫɬɨɥɛɰɟ ɞɭɝɢ <x,y>; ɟɫɥɢ ɫɜɹɡɢ ɦɟɠɞɭ ɜɟɪɲɢɧɨɣ ɢ ɪɟɛɪɨɦ ɧɟɬ, ɬɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɹɱɟɣɤɭ ɫɬɚɜɢɬɫɹ "0". 

   

      



   

Ƚɪɚɮɵ G’ ɢ G’’ ɧɚɡɵɜɚɸɬɫɹ ɢɡɨɦɨɪɮɧɵɦɢ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɜɡɚɢɦɧɨ-

ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ (ɛɢɟɤɰɢɹ) ɦɟɠɞɭ ɢɯ ɪɟɛɪɚɦɢ ɢ ɜɟɪɲɢɧɚɦɢ, ɩɪɢɱɟɦ 
ɪɟɛɪɚ ɫɨɟɞɢɧɹɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɲɢɧɵ. 

ɂɡɨɦɨɪɮɢɡɦ ɝɪɚɮɨɜ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɨɠɧɨ ɬɚɤ ɩɟɪɟɨɛɨɡɧɚɱɢɬɶ 
ɜɟɪɲɢɧɵ ɩɟɪɜɨɝɨ ɝɪɚɮɚ, ɱɬɨ ɜ ɧɨɜɵɯ ɨɛɨɡɧɚɱɟɧɢɹɯ ɜɟɪɲɢɧɵ ɢ ɪɟɛɪɚ ɛɭɞɭɬ 
ɫɨɜɩɚɞɚɬɶ ɫɨ ɜɬɨɪɵɦ ɝɪɚɮɨɦ. 

ɉɪɢɦɟɪ:  

      

 

5. Ɂɚɞɚɧɢɹ: 

Ɋɟɲɢɬɟ ɧɢɠɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɡɚɞɚɱɢ 

6. ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 



Ɂɚɞɚɱɚ 1.   

 

ɉɨɫɬɪɨɢɬɶ ɦɚɬɪɢɰɵ ɫɦɟɠɧɨɫɬɢ ɢ ɢɧɰɢɞɟɧɬɧɨɫɬɢ ɞɥɹ ɝɪɚɮɚ G = (V, X) 

 

 

 

 
 

Ɂɚɞɚɱɚ 2 
ɉɨɫɬɪɨɢɬɶ ɦɚɬɪɢɰɵ ɫɦɟɠɧɨɫɬɢ ɢ ɢɧɰɢɞɟɧɬɧɨɫɬɢ ɞɥɹ  ɨɪɝɪɚɮɚ D= (V, X) 

 
 
 
 
 
 
 
 
 

Ɂɚɞɚɱɚ 3.  
 

Ɂɚɞɚɧɚ ɦɚɬɪɢɰɚ 
 
 
 
 
 
 
 
 

ɇɚɪɢɫɨɜɚɬɶ ɧɚ ɩɥɨɫɤɨɫɬɢ ɨɪɝɪɚɮ G = ( X, U ), ɟɞɢɧɫɬɜɟɧɧɵɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɢɡɨɦɨɪɮɢɡɦɚ, 
ɢɦɟɸɳɢɣ ɡɚɞɚɧɧɭɸ ɦɚɬɪɢɰɭ ȼ ɫɜɨɟɣ ɦɚɬɪɢɰɟɣ ɫɦɟɠɧɨɫɬɢ. ɇɚɣɬɢ ɦɚɬɪɢɰɭ ɢɧɰɢɞɟɧɬɧɨɫɬɢ   
ɋ=ɋ ij  ɨɪɝɪɚɮɚ G. 
 

Ɂɚɞɚɱɚ 4 
Ɂɚɞɚɧɚ ɫɢɦɦɟɬɪɢɱɟɫɤɚɹ ɦɚɬɪɢɰɚ Ⱥ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɰɟɥɵɯ ɱɢɫɟɥ. 

Ⱥ=  

1. ɇɚɪɢɫɨɜɚɬɶ ɧɚ ɩɥɨɫɤɨɫɬɢ ɝɪɚɮ G=(X,U)(ɟɞɢɧɫɬɜɟɧɧɵɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 
ɢɡɨɦɨɪɮɚ), ɢɦɟɸɳɢɣ ɡɚɞɚɧɧɭɸ ɦɚɬɪɢɰɭ Ⱥ ɫɜɨɟɣ ɦɚɬɪɢɰɟɣ ɫɦɟɠɧɨɫɬɢ. ɇɚɣɬɢ 
ɦɚɬɪɢɰɭ ɢɧɰɢɞɟɧɬɧɨɫɬɢ  R= (r ij) ɝɪɚɮɚ G. 
2. ɇɚɪɢɫɨɜɚɬɶ ɧɚ ɩɥɨɫɤɨɫɬɢ ɨɪɝɪɚɮ G=(X,U) (ɟɞɢɧɫɬɜɟɧɧɵɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 



ɢɡɨɦɨɪɮɢɡɦɚ), ɢɦɟɸɳɢɣ ɡɚɞɚɧɧɭɸ ɦɚɬɪɢɰɭ Ⱥ ɫɜɨɟ ɦɚɬɪɢɰɟɣ ɫɦɟɠɧɨɫɬɢ. 
ɇɚɣɬɢ 
ɦɚɬɪɢɰɭ ɢɧɰɢɞɟɧɬɧɨɫɬɢ C=(Cij) ɨɪɝɪɚɮɚ G. 
Ɂɚɞɚɱɚ5. 

ɗɣɥɟɪɨɜɭ ɰɟɩɶ ɜ ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ ɝɪɚɮɟ G, ɢɡɨɛɪɚɠɟɧɧɨɦ ɧɚ ɪɢɫ.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Ɂɚɞɚɱɚ 6 
Ɂɚɞɚɧ ɝɪɚɮ ɝɞɟ 

   

1. Ɂɚɞɚɣɬɟ ɝɪɚɮ ɫ ɩɨɦɨɳɶɸ ɛɢɧɚɪɧɨɝɨ ɨɬɧɨɲɟɧɢɹ, ɬ. ɟɸ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɦɧɨɠɟɫɬɜɚ V  ɢ ɩɨɞɦɧɨɠɟɫɬɜɚ ɦɧɨɠɟɫɬɜɚ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɩɚɪ  

2. ɂɡɨɛɪɚɡɢɬɟ ɨɪɝɪɚɮ ɧɚ ɪɢɫɭɧɤɟ. 
3. ɉɨɫɬɪɨɣɬɟ ɦɚɬɪɢɰɭ ɫɦɟɠɧɨɫɬɢ. 

Ɉɮɨɪɦɢɬɟ ɢ ɫɞɚɣɬɟ ɨɬɱɟɬ 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ: 

1) ɇɨɦɟɪ ɢ ɬɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ; 
2) ɐɟɥɶ ɪɚɛɨɬɵ; 
3) ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
4) ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
5) ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 
1.ɑɬɨ ɬɚɤɨɟ ɝɪɚɮ. 
2. Ʉɚɤ ɫɬɪɨɹɬɫɹ ɦɚɬɪɢɰɵ ɫɦɟɠɧɨɫɬɢ 
3. Ʉɚɤ ɫɬɪɨɹɬɫɹ ɦɚɬɪɢɰɵ ɢɧɰɢɞɟɧɰɢɣ 
4. ɑɬɨ ɬɚɤɨɟ ɢɡɨɦɨɪɮɢɡɦ ɝɪɚɮɨɜ 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 2. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɝɪɚɮɨɜ. ɗɥɟɦɟɧɬɵ ɝɪɚɮɨɜ ɢ ɨɪɝɪɚɮɨɜ: ɩɭɬɶ, ɞɥɢɧɚ, 
ɢɫɬɨɱɧɢɤɢ, ɫɬɨɤɢ, ɫɬɟɩɟɧɢ ɜɟɪɲɢɧ. Ⱦɟɪɟɜɶɹ. ɗɣɥɟɪɨɜ ɰɢɤɥ. ɉɥɨɫɤɢɟ ɢ 
ɩɥɚɧɚɪɧɵɟ ɝɪɚɮɵ  

1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 
 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɨɜ 
 ɋɮɨɪɦɢɪɨɜɚɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɹɯ ɬɟɨɪɢɢ ɝɪɚɮɨɜ. 
 Ɉɬɪɚɛɨɬɚɬɶ ɧɚ ɩɪɢɦɟɪɚɯ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɝɪɚɮɨɜ 
2.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
ɋɬɟɩɟɧɶɸ ɢɥɢ ɜɚɥɟɧɬɧɨɫɬɶɸ ɜɟɪɲɢɧɵ p n ɝɪɚɮɚ Ƚ, ɨɛɨɡɧɚɱɚɟɦɨɣ ɱɟɪɟɡ d n , 
ɧɚɡɵɜɚɸɬ ɱɢɫɥɨ ɪёɛɟɪ (ɞɭɝ), ɢɧɰɢɞɟɧɬɧɵɯ ɷɬɨɣ ɜɟɪɲɢɧɟ. ȼɟɪɲɢɧɚ ɫɬɟɩɟɧɢ 1 
ɧɚɡɵɜɚɟɬɫɹ ɜɢɫɹɱɟɣ ɢɥɢ ɤɨɧɰɟɜɨɣ. Ɋɟɛɪɨ, ɢɧɰɢɞɟɧɬɧɨɟ ɜɢɫɹɱɟɣ ɜɟɪɲɢɧɟ, 
ɧɚɡɵɜɚɟɬɫɹ ɜɢɫɹɱɢɦ. ȼɟɪɲɢɧɚ ɫɬɟɩɟɧɢ 0 ɧɚɡɵɜɚɟɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɨɣ. ɉɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɩɟɬɥɹ ɩɪɢ ɜɟɪɲɢɧɟ p n , ɞɨɛɚɜɥɹɟɬ 2 ɜ ɫɬɟɩɟɧɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɟɪɲɢɧɵ. 
Ɇɚɪɲɪɭɬ ɜ ɝɪɚɮɟ Ƚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɟɱɧɭɸ ɱɟɪɟɞɭɸɳɭɸɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɟɪɲɢɧ ɢ ɪёɛɟɪ. Ɇɚɪɲɪɭɬ ɧɚɡɵɜɚɟɬɫɹ ɨɬɤɪɵɬɵɦ, ɟɫɥɢ 
ɟɝɨ ɤɨɧɰɟɜɵɟ ɜɟɪɲɢɧɵ ɪɚɡɥɢɱɧɵ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɨɧ ɧɚɡɵɜɚɟɬɫɹ 
ɡɚɦɤɧɭɬɵɦ. Ɇɚɪɲɪɭɬ ɧɚɡɵɜɚɟɬɫɹ ɰɟɩɶɸ, ɟɫɥɢ ɜɫɟ ɟɝɨ ɪёɛɪɚ ɪɚɡɥɢɱɧɵ. ɐɟɩɶ 
ɧɚɡɵɜɚɟɬɫɹ ɷɥɟɦɟɧɬɚɪɧɨɣ, ɟɫɥɢ ɩɪɢ ɨɛɯɨɞɟ ɩɨ ɤɚɤɨɦɭ-ɧɢɛɭɞɶ ɧɚɩɪɚɜɥɟɧɢɸ 
ɤɚɠɞɚɹ ɜɟɪɲɢɧɚ ɰɟɩɢ ɜɫɬɪɟɱɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɪɚɡ. Ɂɚɦɤɧɭɬɵɣ ɦɚɪɲɪɭɬ 
ɨɛɪɚɡɭɟɬ ɰɢɤɥ. ɐɢɤɥ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɫɬɵɦ, ɟɫɥɢ ɨɧ ɫɨɞɟɪɠɢɬ ɨɬɥɢɱɧɵɟ ɞɪɭɝ 
ɨɬ ɞɪɭɝɚ ɪёɛɪɚ, ɫɥɨɠɧɵɦ – ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɷɥɟɦɟɧɬɚɪɧɵɦ, ɟɫɥɢ ɩɪɢ 
ɨɛɯɨɞɟ ɩɨ ɤɚɤɨɦɭ-ɧɢɛɭɞɶ ɧɚɩɪɚɜɥɟɧɢɸ ɤɚɠɞɚɹ ɜɟɪɲɢɧɚ ɰɢɤɥɚ ɜɫɬɪɟɱɚɟɬɫɹ 
ɬɨɥɶɤɨ ɨɞɢɧ ɪɚɡ. Ɉɱɟɜɢɞɧɨ, ɧɟɬ ɫɦɵɫɥɚ ɜɜɨɞɢɬɶ ɞɥɹ ɰɟɩɢ ɬɟɪɦɢɧ “ɩɪɨɫɬɚɹ 
ɰɟɩɶ”, ɟɫɥɢ ɬɟɪɦɢɧ “ɩɪɨɫɬɨɣ”, ɤɚɤ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɝɪɚɮɚ ɢ ɰɢɤɥɚ, ɨɡɧɚɱɚɟɬ 
ɨɬɫɭɬɫɬɜɢɟ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɪёɛɟɪ. 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɭɝ, ɩɪɢ ɤɨɬɨɪɨɣ ɤɨɧɟɰ ɨɞɧɨɣ ɞɭɝɢ ɹɜɥɹɟɬɫɹ 
ɧɚɱɚɥɨɦɞɪɭɝɨɣ, ɧɚɡɵɜɚɟɬɫɹ ɩɭɬёɦ. ȿɫɥɢ ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɬɨɱɤɢ 
ɩɭɬɢɫɨɜɩɚɞɚɸɬ, ɨɛɪɚɡɭɟɬɫɹ ɤɨɧɬɭɪ. Ⱦɥɢɧɨɣ ɩɭɬɢ (ɢɥɢ ɤɨɧɬɭɪɚ) ɧɚɡɵɜɚɸɬ 
ɱɢɫɥɨ ɞɭɝ, ɤɨɬɨɪɵɟ ɟɝɨ ɨɛɪɚɡɭɸɬ. ɉɟɬɥɹ – ɤɨɧɬɭɪ ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ. Ȼɭɞɟɦ 
ɬɚɤɠɟ ɩɨɞ ɞɥɢɧɨɣ ɩɭɬɢ ɨɬ ɨɞɧɨɣ ɜɟɪɲɢɧɵ ɞɨ ɞɪɭɝɨɣ ɩɨɧɢɦɚɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɪёɛɟɪ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɚɪɲɪɭɬ. Ɍɨ ɟɫɬɶ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ 
ɬɟɪɦɢɧ “ɞɥɢɧɚ ɩɭɬɢ” ɧɟ ɬɨɥɶɤɨ ɤ ɨɪɝɪɚɮɚɦ. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɞɥɹ ɨɪɝɪɚɮɨɜ ɢ 
ɞɥɹ ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɝɪɚɮɨɜ ɞɭɝɢ ɢ ɪёɛɪɚ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɫɬɨɥɶɤɨ ɪɚɡ, 
ɫɤɨɥɶɤɨ ɪɚɡ ɨɧɢ ɜɯɨɞɹɬ ɜ ɩɭɬɶ ɢɥɢ ɦɚɪɲɪɭɬ. 
Ⱦɟɪɟɜɨ — ɷɬɨ ɫɜɹɡɧɵɣ ɚɰɢɤɥɢɱɟɫɤɢɣ ɝɪɚɮ. ɋɜɹɡɧɨɫɬɶ ɨɡɧɚɱɚɟɬ ɧɚɥɢɱɢɟ 
ɩɭɬɟɣ ɦɟɠɞɭ ɥɸɛɨɣ ɩɚɪɨɣ ɜɟɪɲɢɧ, ɚɰɢɤɥɢɱɧɨɫɬɶ — ɨɬɫɭɬɫɬɜɢɟ ɰɢɤɥɨɜ ɢ 
ɬɨ, ɱɬɨ ɦɟɠɞɭ ɩɚɪɚɦɢ ɜɟɪɲɢɧ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɩɨ ɨɞɧɨɦɭ ɩɭɬɢ. 

Ʌɟɫ - ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɞɟɪɟɜɶɟɜ. 

Эɣɥɟɪɨɜ ɰɢɤɥ — ɷɬɨ ɰɢɤɥ ɝɪɚɮɚ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɤɚɠɞɨɟ ɪɟɛɪɨ (ɞɭɝɭ) 
ɝɪɚɮɚ ɪɨɜɧɨ ɩɨ ɨɞɧɨɦɭ ɪɚɡɭ 



ɉɥɚɧɚɪɧɵɣ ɝɪɚɮ — ɝɪɚɮ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɢɡɨɛɪɚɠёɧ ɧɚ ɩɥɨɫɤɨɫɬɢ ɛɟɡ 
ɩɟɪɟɫɟɱɟɧɢɹ ɪɟɛɟɪ. ɂɧɚɱɟ ɝɨɜɨɪɹ, ɝɪɚɮ ɩɥɚɧɚɪɟɧ, ɟɫɥɢ ɨɧ ɢɡɨɦɨɪɮɟɧ 
ɧɟɤɨɬɨɪɨɦɭ ɩɥɨɫɤɨɦɭ ɝɪɚɮɭ, ɬ.ɟ. ɝɪɚɮɭ, ɢɡɨɛɪɚɠёɧɧɨɦɭ ɧɚ ɩɥɨɫɤɨɫɬɢ ɬɚɤ, 
ɱɬɨ ɟɝɨ ɜɟɪɲɢɧɵ — ɷɬɨ ɬɨɱɤɢ ɩɥɨɫɤɨɫɬɢ, ɚ ɪёɛɪɚ — ɤɪɢɜɵɟ ɧɚ ɧɟɣ. Ɉɛɥɚɫɬɢ, 
ɧɚ ɤɨɬɨɪɵɟ ɝɪɚɮ ɪɚɡɛɢɜɚɟɬ ɩɥɨɫɤɨɫɬɶ, ɧɚɡɵɜɚɸɬɫɹ ɟɝɨ ɝɪɚɧɹɦɢ. 
Ƚɪɚɮ G ɧɚɡ. ɩɥɨɫɤɢɦ, ɟɫɥɢ ɨɧ ɦɨɠɟɬ ɛɵɬɶ ɢɡɨɛɪɚɠɟɧ ɧɚ ɩɥɨɫɤɨɫɬɢ ɬɚɤ, ɱɬɨ 
ɜɟɪɲɢɧɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɬɨɱɤɢ ɩɥɨɫɤɨɫɬɢ, ɚ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɟɛɪɚɦ (ɢɫɤɥɸɱɚɹ ɢɯ ɤɨɧɰɟɜɵɟ ɬɨɱɤɢ), ɧɟ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ 
ɬɨɱɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɲɢɧɚɦ, ɢ ɧɟ ɩɟɪɟɫɟɤɚɸɬɫɹ.  
5. Ɂɚɞɚɧɢɟ 
 ȼ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱɚɯ ɧɚɣɬɢ ɩɭɬɶ, ɞɥɢɧɭ ɝɪɚɮɚ, ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɧɚɪɧɨɫɬɶ 
ɝɪɚɮɚ 
6. ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
Ɋɟɲɢɬɟ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
Ɂɚɞɚɱɚ 1. 

Ʉɚɠɞɨɟ ɪɟɛɪɨ ɩɨɥɧɨɝɨ ɝɪɚɮɚ ɫ 11 ɜɟɪɲɢɧɚɦɢ ɩɨɤɪɚɲɟɧɨ ɜ ɨɞɢɧ ɢɡ ɞɜɭɯ 
ɰɜɟɬɨɜ: ɤɪɚɫɧɵɣ ɢɥɢ ɫɢɧɢɣ. Ⱦɨɤɚɠɢɬɟ, ɱɬɨ ɥɢɛɨ "ɤɪɚɫɧɵɣ", ɥɢɛɨ "ɫɢɧɢɣ" 
ɝɪɚɮ ɧɟ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɢɦ. 
Ɂɚɞɚɱɚ 2. 
ɇɚɣɬɢ ɜɫɟ ɩɭɬɢ ɢɡ ɏ4 ɜ ɏ7 ɜ ɝɪɚɮɟ G=(ɏ,Ƚ) ɢɡɨɛɪɚɠɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ. 
 

Ɂɚɞɚɱɚ 3.  
ɇɚ ɩɪɢɲɤɨɥɶɧɨɦ ɭɱɚɫɬɤɟ ɪɚɫɬɭɬ 8 ɞɟɪɟɜɶɟɜ: ɹɛɥɨɧɹ, ɬɨɩɨɥɶ, ɛɟɪɟɡɚ, ɪɹɛɢɧɚ, 
ɞɭɛ, ɤɥɟɧ, ɥɢɫɬɜɟɧɧɢɰɚ ɢ ɫɨɫɧɚ. Ɋɹɛɢɧɚ ɜɵɲɟ ɥɢɫɬɜɟɧɧɢɰɵ, ɹɛɥɨɧɹ ɜɵɲɟ 
ɤɥɟɧɚ, ɞɭɛ ɧɢɠɟ ɛɟɪɟɡɵ, ɧɨ ɜɵɲɟ ɫɨɫɧɵ, ɫɨɫɧɚ ɜɵɲɟ ɪɹɛɢɧɵ, ɛɟɪɟɡɚ ɧɢɠɟ 
ɬɨɩɨɥɹ, ɚ ɥɢɫɬɜɟɧɧɢɰɚ ɜɵɲɟ ɹɛɥɨɧɢ. Ɋɚɫɩɨɥɨɠɢɬɟ ɞɟɪɟɜɶɹ ɨɬ ɫɚɦɨɝɨ ɧɢɡɤɨɝɨ 
ɤ ɫɚɦɨɦɭ ɜɵɫɨɤɨɦɭ.  
Ɂɚɞɚɱɚ 4.  
ɍ ɇɚɬɚɲɢ ɟɫɬɶ 2 ɤɨɧɜɟɪɬɚ: ɨɛɵɱɧɵɣ ɢ ɚɜɢɚ, ɢ 3 ɦɚɪɤɢ: ɩɪɹɦɨɭɝɨɥɶɧɚɹ, 
ɤɜɚɞɪɚɬɧɚɹ ɢ ɬɪɟɭɝɨɥɶɧɚɹ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɇɚɬɚɲɚ ɦɨɠɟɬ ɜɵɛɪɚɬɶ 
ɤɨɧɜɟɪɬ ɢ ɦɚɪɤɭ, ɱɬɨɛɵ ɨɬɩɪɚɜɢɬɶ ɩɢɫɶɦɨ? 
Ɂɚɞɚɱɚ 5.  
ɇɚɣɞɢɬɟ ɗɣɥɟɪɨɜɭ ɰɟɩɶ ɜ ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ ɝɪɚɮɟ G.  



 
Ɂɚɞɚɱɚ 6.  
ɇɚɣɞɢɬɟ ɷɣɥɟɪɨɜ ɰɢɤɥ ɜ ɷɣɥɟɪɨɜɨɦ ɝɪɚɮɟ. 

 

 
 
 
 
 
 
 

Ɂɚɞɚɱɚ 7.  
ɉɨɫɬɪɨɣɬɟ ɷɣɥɟɪɨɜ ɰɢɤɥ ɞɥɹ ɜɬɨɪɨɝɨ ɝɪɚɮɚ 

 

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

1) ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
2) ɐɟɥɶ ɪɚɛɨɬɵ; 
3) ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
4) ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
5) ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
1. Ⱦɨɤɚɠɢɬɟ, ɱɬɨ ɜ ɫɜɹɡɧɨɦ ɝɪɚɮɟ ɫɭɳɟɫɬɜɭɟɬ ɷɣɥɟɪɨɜɚ ɰɟɩɶ ɬɨɝɞɚ ɢ 

ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɝɪɚɮ ɫɨɞɟɪɠɢɬ ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɜɟɪɲɢɧ ɧɟɱёɬɧɨɣ ɫɬɟɩɟɧɢ. 
2. Ⱦɨɤɚɠɢɬɟ, ɱɬɨ ɢɡɨɦɨɪɮɢɡɦ ɫɨɯɪɚɧɹɟɬ ɰɢɤɥɵ ɝɪɚɮɚ. 
3. ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɤɚɤɨɣ ɡɚɞɚɱɢ Ʌɟɨɧɚɪɞ ɗɣɥɟɪ ɜɵɜɟɥ ɩɨɫɬɭɥɚɬɵ 

ɬɟɨɪɢɢ ɝɪɚɮɨɜ. 
4. ɑɟɦɭ ɪɚɜɧɚ ɫɬɟɩɟɧɶ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɜɟɪɲɢɧɵ. 
5. ɑɬɨ ɬɚɤɨɟ ɩɟɬɥɹ. 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 3.  
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɝɪɚɮɨɜ. Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ. 

Ⱥɥɝɨɪɢɬɦ Ȼɟɥɥɦɚɧɚ-Ɏɨɪɞɚ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ 
ɡɚɞɚɧɢɹ).  

1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 
ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ, ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ 
ɢ ɩɨɫɬɪɨɟɧɢɢ ɚɥɝɨɪɢɬɦɨɜ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ 
 ɇɚɯɨɠɞɟɧɢɟ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɜ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɢ 
ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮɚɯ 

2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 
 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
 shortest path problem) — ɡɚɞɚɱɚ ɩɨɢɫɤɚ 

ɫɚɦɨɝɨ ɤɨɪɨɬɤɨɝɨ ɩɭɬɢ (ɰɟɩɢ) ɦɟɠɞɭ ɞɜɭɦɹ ɬɨɱɤɚɦɢ (ɜɟɪɲɢɧɚɦɢ) ɧɚ ɝɪɚɮɟ, ɜ 
ɤɨɬɨɪɨɣ ɦɢɧɢɦɢɡɢɪɭɟɬɫɹ ɫɭɦɦɚ ɜɟɫɨɜ ɪɟɛɟɪ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɭɬɶ. 
Ʉɪɚɬɱɚɣɲɚɹ (ɩɪɨɫɬɚɹ) ɰɟɩɶ ɱɚɫɬɨ ɧɚɡɵɜɚɟɬɫɹ ɝɟɨɞɟɡɢɱɟɫɤɨɣ. Ɂɚɞɚɱɚ ɨ 
ɤɪɚɬɱɚɣɲɟɦ ɩɭɬɢ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɤɥɚɫɫɢɱɟɫɤɢɯ ɡɚɞɚɱ ɬɟɨɪɢɢ 
ɝɪɚɮɨɜ. ɋɟɝɨɞɧɹ ɢɡɜɟɫɬɧɨ ɦɧɨɠɟɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ ɟɟ ɪɟɲɟɧɢɹ.  
ɍ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɫɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɧɚɡɜɚɧɢɹ: ɡɚɞɚɱɚ ɨ ɦɢɧɢɦɚɥɶɧɨɦ ɩɭɬɢ 
ɢɥɢ, ɜ ɭɫɬɚɪɟɜɲɟɦ ɜɚɪɢɚɧɬɟ, ɡɚɞɚɱɚ ɨ ɞɢɥɢɠɚɧɫɟ. 
Ɂɧɚɱɢɦɨɫɬɶ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ ɪɚɡɥɢɱɧɵɦɢ ɩɪɚɤɬɢɱɟɫɤɢɦɢ 
ɩɪɢɦɟɧɟɧɢɹɦɢ. ɇɚɩɪɢɦɟɪ ɜ GPS-ɧɚɜɢɝɚɬɨɪɚɯ, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɢɫɤ 
ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɩɟɪɟɤɪɟɫɬɤɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɜɟɪɲɢɧ 
ɜɵɫɬɭɩɚɸɬ ɩɟɪɟɤɪɟɫɬɤɢ, ɚ ɞɨɪɨɝɢ ɹɜɥɹɸɬɫɹ ɪɟɛɪɚɦɢ, ɤɨɬɨɪɵɟ ɥɟɠɚɬ ɦɟɠɞɭ 
ɧɢɦɢ. ɋɭɦɦɚ ɪɚɫɫɬɨɹɧɢɣ ɜɫɟɯ ɞɨɪɨɝ ɦɟɠɞɭ ɩɟɪɟɤɪɟɫɬɤɚɦɢ ɞɨɥɠɧɚ ɛɵɬɶ 
ɦɢɧɢɦɚɥɶɧɨɣ, ɬɨɝɞɚ ɧɚɣɞɟɧ ɫɚɦɵɣ ɤɨɪɨɬɤɢɣ ɩɭɬɶ. 
ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɨ ɤɪɚɬɱɚɣɲɟɦ ɩɭɬɢ: 

 Ɂɚɞɚɱɚ ɨ ɤɪɚɬɱɚɣɲɟɦ ɩɭɬɢ ɜ ɡɚɞɚɧɧɵɣ ɩɭɧɤɬ ɧɚɡɧɚɱɟɧɢɹ. 
Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɜ ɡɚɞɚɧɧɭɸ ɜɟɪɲɢɧɭ ɧɚɡɧɚɱɟɧɢɹ t, 
ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬɫɹ ɜ ɤɚɠɞɨɣ ɢɡ ɜɟɪɲɢɧ ɝɪɚɮɚ (ɤɪɨɦɟ t). ɉɨɦɟɧɹɜ 
ɧɚɩɪɚɜɥɟɧɢɟ ɤɚɠɞɨɝɨ ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɝɪɚɮɭ ɪɟɛɪɚ, ɷɬɭ ɡɚɞɚɱɭ ɦɨɠɧɨ 
ɫɜɟɫɬɢ ɤ ɡɚɞɚɱɟ ɨ ɟɞɢɧɨɣ ɢɫɯɨɞɧɨɣ ɜɟɪɲɢɧɟ (ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨɢɫɤ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɢɡ ɡɚɞɚɧɧɨɣ ɜɟɪɲɢɧɵ ɜɨ ɜɫɟ ɨɫɬɚɥɶɧɵɟ).  

 Ɂɚɞɚɱɚ ɨ ɤɪɚɬɱɚɣɲɟɦ ɩɭɬɢ ɦɟɠɞɭ ɡɚɞɚɧɧɨɣ ɩɚɪɨɣ ɜɟɪɲɢɧ. 
Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɢɡ ɡɚɞɚɧɧɨɣ ɜɟɪɲɢɧɵ u ɜ ɡɚɞɚɧɧɭɸ 
ɜɟɪɲɢɧɭ v.  

 Ɂɚɞɚɱɚ ɨ ɤɪɚɬɱɚɣɲɟɦ ɩɭɬɢ ɦɟɠɞɭ ɜɫɟɦɢ ɩɚɪɚɦɢ ɜɟɪɲɢɧ. Ɍɪɟɛɭɟɬɫɹ 
ɧɚɣɬɢ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɢɡ ɤɚɠɞɨɣ ɜɟɪɲɢɧɵ u ɜ ɤɚɠɞɭɸ ɜɟɪɲɢɧɭ v. ɗɬɭ 
ɡɚɞɚɱɭ ɬɨɠɟ ɦɨɠɧɨ ɪɟɲɢɬɶ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ 



ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɛ ɨɞɧɨɣ ɢɫɯɨɞɧɨɣ ɜɟɪɲɢɧɟ, ɨɞɧɚɤɨ ɨɛɵɱɧɨ ɨɧɚ 
ɪɟɲɚɟɬɫɹ ɛɵɫɬɪɟɟ.  

5. Ɂɚɞɚɧɢɟ. 
 ɋ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ Ȼɟɥɥɦɚɧɚ — Ɏɨɪɞɚ ɧɚɣɬɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ. 
 ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɪɟɚɥɢɡɚɰɢɸ ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɚ ɧɚ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

6.  ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 
Ɂɚɞɚɱɚ 1. 
Ɉɩɪɟɞɟɥɢɬɶ ɧɚɢɦɟɧɶɲɭɸ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɡɞɚ ɢɡ 1 ɜ s ɦɟɧɟɟ ɱɟɦ ɫ k 
ɩɟɪɟɫɚɞɤɚɦɢ. 
Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++ ɢ Pascal 
Ɂɚɞɚɱɚ 2.  
Ⱦɚɧ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ, ɜ ɤɨɬɨɪɨɦ ɦɨɝɭɬ ɛɵɬɶ ɤɪɚɬɧɵɟ ɪɟɛɪɚ ɢ ɩɟɬɥɢ. 
Ʉɚɠɞɨɟ ɪɟɛɪɨ ɢɦɟɟɬ ɜɟɫ, ɜɵɪɚɠɚɸɳɢɣɫɹ ɰɟɥɵɦ ɱɢɫɥɨɦ (ɜɨɡɦɨɠɧɨ, 
ɨɬɪɢɰɚɬɟɥɶɧɵɦ). Ƚɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ ɰɢɤɥɵ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɟɫɚ 
ɨɬɫɭɬɫɬɜɭɸɬ.  
Ⱦɚɧ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ, ɜ ɤɨɬɨɪɨɦ ɦɨɝɭɬ ɛɵɬɶ ɤɪɚɬɧɵɟ ɪɟɛɪɚ ɢ ɩɟɬɥɢ. 
Ʉɚɠɞɨɟ ɪɟɛɪɨ ɢɦɟɟɬ ɜɟɫ, ɜɵɪɚɠɚɸɳɢɣɫɹ ɰɟɥɵɦ ɱɢɫɥɨɦ (ɜɨɡɦɨɠɧɨ, 
ɨɬɪɢɰɚɬɟɥɶɧɵɦ). Ƚɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ ɰɢɤɥɵ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɟɫɚ 
ɨɬɫɭɬɫɬɜɭɸɬ.  
Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++ ɢ Pascal.  
Ɂɚɞɚɱɚ 3.  
ȼ Ʌɟɬɧɟɣ Ʉɨɦɩɶɸɬɟɪɧɨɣ ɒɤɨɥɟ (ɅɄɒ) ɩɨɫɬɪɨɢɥɢ ɚɬɬɪɚɤɰɢɨɧ "Ʌɚɛɢɪɢɧɬ 
ɡɧɚɧɢɣ". Ʌɚɛɢɪɢɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ N ɤɨɦɧɚɬ, ɡɚɧɭɦɟɪɨɜɚɧɧɵɯ ɨɬ 1 ɞɨ N, 
ɦɟɠɞɭ ɧɟɤɨɬɨɪɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɟɫɬɶ ɞɜɟɪɢ. Ʉɨɝɞɚ ɱɟɥɨɜɟɤ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɞɜɟɪɶ, ɩɨɤɚɡɚɬɟɥɶ ɟɝɨ ɡɧɚɧɢɣ ɢɡɦɟɧɹɟɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ, 
ɮɢɤɫɢɪɨɜɚɧɧɭɸ ɞɥɹ ɞɚɧɧɨɣ ɞɜɟɪɢ. ȼɯɨɞ ɜ ɥɚɛɢɪɢɧɬ ɧɚɯɨɞɢɬɫɹ ɜ ɤɨɦɧɚɬɟ 1, 
ɜɵɯɨɞ - ɜ ɤɨɦɧɚɬɟ N. Ʉɚɠɞɵɣ ɭɱɟɧɢɤ ɩɪɨɯɨɞɢɬ ɥɚɛɢɪɢɧɬ ɪɨɜɧɨ ɨɞɢɧ ɪɚɡ ɢ 
ɩɨɩɚɞɚɟɬ ɜ ɬɭ ɢɥɢ ɢɧɭɸ ɭɱɟɛɧɭɸ ɝɪɭɩɩɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɧɚɛɪɚɧɧɵɯ ɡɧɚɧɢɣ (ɩɪɢ ɜɯɨɞɟ ɜ ɥɚɛɢɪɢɧɬ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɪɚɜɟɧ ɧɭɥɸ). ȼɚɲɚ 
ɡɚɞɚɱɚ ɩɨɤɚɡɚɬɶ ɧɚɢɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ. 
Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++ ɢ Pascal.  
Ɂɚɞɚɱɚ 4.  
ȼɨ ɜɯɨɞɧɨɦ ɮɚɣɥɟ ɜ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɡɚɩɢɫɚɧɨ ɱɢɫɥɨ N (1 ≤ N ≤ 100) - 
ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ ɝɪɚɮɚ. ȼ ɫɥɟɞɭɸɳɢɯ N ɫɬɪɨɤɚɯ ɧɚɯɨɞɢɬɫɹ ɩɨ N ɱɢɫɟɥ - 
ɦɚɬɪɢɰɚ ɫɦɟɠɧɨɫɬɢ ɝɪɚɮɚ. ȼɟɫɚ ɪɟɛɟɪ ɧɟ ɩɪɟɜɵɲɚɸɬ ɩɨ ɦɨɞɭɥɸ 10000. ȿɫɥɢ 
ɪɟɛɪɚ ɧɟɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨ 100000. 
Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++ ɢ Pascal.  

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

1) ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
2) ɐɟɥɶ ɪɚɛɨɬɵ; 
3) ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  



4) ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
5) ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
1. ɑɟɦ ɨɬɥɢɱɚɟɬɫɹ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɨɬ ɨɫɬɨɜɚ 
2. Ʉɚɤɢɦɢ ɹɡɵɤɚɦɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɪɟɚɥɢɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ Ȼɟɥɥɦɚɧɚ-
Ɏɨɪɞɚ 
3. ɉɭɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɚɥɝɨɪɢɬɦɚ Ȼɟɥɥɦɚɧɚ-Ɏɨɪɞɚ ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ 
ɜɟɪɲɢɧɵ ɞɨ ɨɫɬɚɥɶɧɵɯ. 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 4. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɝɪɚɮɨɜ. Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ. 
Ⱥɥɝɨɪɢɬɦ Ⱦɟɣɤɫɬɪɵ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ). 

1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 
 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢ 

ɩɨɫɬɪɨɟɧɢɢ ɚɥɝɨɪɢɬɦɨɜ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ 
 ɇɚɯɨɠɞɟɧɢɟ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɜ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɢ 

ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮɚɯ 
2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
 Dijkstra’s algorithm) — ɚɥɝɨɪɢɬɦ ɧɚ ɝɪɚɮɚɯ, 

ɢɡɨɛɪɟɬёɧɧɵɣ ɧɢɞɟɪɥɚɧɞɫɤɢɦ ɭɱёɧɵɦ ɗ. Ⱦɟɣɤɫɬɪɨɣ ɜ 1959 ɝɨɞɭ. ɇɚɯɨɞɢɬ 
ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɞɧɨɣ ɢɡ ɜɟɪɲɢɧ ɝɪɚɮɚ ɞɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ. 
Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɞɥɹ ɝɪɚɮɨɜ ɛɟɡ ɪёɛɟɪ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɟɫɚ. 
Ⱥɥɝɨɪɢɬɦ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢ ɬɟɯɧɨɥɨɝɢɹɯ, 
ɧɚɩɪɢɦɟɪ, ɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɬɨɤɨɥɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ OSPF ɢ IS-IS. 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ Ⱦɟɣɤɫɬɪɵ 

ɋɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ Ⱦɟɣɤɫɬɪɵ ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɧɚɯɨɠɞɟɧɢɹ ɜɟɪɲɢɧɵ v, 
ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɚ ɯɪɚɧɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɧɟɩɨɫɟɳɟɧɧɵɯ ɜɟɪɲɢɧ ɢ ɫɩɨɫɨɛɚ 
ɨɛɧɨɜɥɟɧɢɹ ɦɟɬɨɤ. Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ n ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ, ɚ ɱɟɪɟɡ m — 

ɤɨɥɢɱɟɫɬɜɨ ɪɟɛɟɪ ɜ ɝɪɚɮɟ G.  

 ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɞɥɹ ɩɨɢɫɤɚ ɜɟɪɲɢɧɵ ɫ ɦɢɧɢɦɚɥɶɧɵɦ d[v] 
ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɜɫɟ ɦɧɨɠɟɫɬɜɨ ɜɟɪɲɢɧ, ɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɟɥɢɱɢɧ d — 

ɦɚɫɫɢɜ, ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɟɫɬɶ O(n2 + m). Ɉɫɧɨɜɧɨɣ ɰɢɤɥ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɪɹɞɤɚ n ɪɚɡ, ɜ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɧɚ ɧɚɯɨɠɞɟɧɢɟ ɦɢɧɢɦɭɦɚ 

ɬɪɚɬɢɬɫɹ ɩɨɪɹɞɤɚ n ɨɩɟɪɚɰɢɣ, ɩɥɸɫ ɤɨɥɢɱɟɫɬɜɨ ɪɟɥɚɤɫɚɰɢɣ (ɫɦɟɧ 
ɦɟɬɨɤ), ɤɨɬɨɪɨɟ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ ɤɨɥɢɱɟɫɬɜɚ ɪɟɛɟɪ ɜ ɢɫɯɨɞɧɨɦ ɝɪɚɮɟ.  

 Ⱦɥɹ ɪɚɡɪɟɠɟɧɧɵɯ ɝɪɚɮɨɜ (ɬɨ ɟɫɬɶ ɬɚɤɢɯ, ɞɥɹ ɤɨɬɨɪɵɯ m ɦɧɨɝɨ ɦɟɧɶɲɟ 
n2) ɧɟɩɨɫɟɳɟɧɧɵɟ ɜɟɪɲɢɧɵ ɦɨɠɧɨ ɯɪɚɧɢɬɶ ɜ ɞɜɨɢɱɧɨɣ ɤɭɱɟ, ɚ ɜ 
ɤɚɱɟɫɬɜɟ ɤɥɸɱɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɱɟɧɢɹ d[i], ɬɨɝɞɚ ɜɪɟɦɹ ɢɡɜɥɟɱɟɧɢɹ 
ɜɟɪɲɢɧɵ ɢɡ U ɫɬɚɧɟɬ log n, ɩɪɢ ɬɨɦ, ɱɬɨ ɜɪɟɦɹ ɦɨɞɢɮɢɤɚɰɢɢ d[i] 
ɜɨɡɪɚɫɬɟɬ ɞɨ log n. Ɍɚɤ ɤɚɤ ɰɢɤɥ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɪɹɞɤɚ n ɪɚɡ, ɚ 
ɤɨɥɢɱɟɫɬɜɨ ɪɟɥɚɤɫɚɰɢɣ ɧɟ ɛɨɥɶɲɟ m, ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɬɚɤɨɣ 
ɪɟɚɥɢɡɚɰɢɢ O(n*log n + m*log n)  

 ȿɫɥɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɩɨɫɟɳɟɧɧɵɯ ɜɟɪɲɢɧ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɢɛɨɧɚɱɱɢɟɜɭ 
ɤɭɱɭ, ɞɥɹ ɤɨɬɨɪɨɣ ɭɞɚɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɪɟɞɧɟɦ ɡɚ O(log n), ɚ 
ɭɦɟɧɶɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɜ ɫɪɟɞɧɟɦ ɡɚ O(1), ɬɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 
ɫɨɫɬɚɜɢɬ O(n*log n + m)  



 

Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ Ⱦɟɣɤɫɬɪɵ 
5. Ɂɚɞɚɧɢɟ 
ɇɚɣɬɢ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ Ⱦɟɣɤɫɬɪɵ ɤɪɚɬɱɚɣɲɢɟ ɩɭɬɢ ɜ ɝɪɚɮɚɯ. 
6. ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 
Ɂɚɞɚɱɚ 1.  
ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɹ ɨɬ 1-ɣ ɜɟɪɲɢɧɵ ɞɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ.  
Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++ ɢ Pascal. 



Ɂɚɞɚɱɚ 2.  
ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɪɚɬɶɫɹ ɧɚ ɫɚɦɨɥɟɬɟ ɢɡ ɝɨɪɨɞɚ A ɜ ɝɨɪɨɞ B ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ɦɟɠɞɭ ɧɢɦɢ ɧɟɬ ɩɪɹɦɨɝɨ ɚɜɢɚɰɢɨɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ, ɡɚɬɪɚɬɢɜ ɩɪɢ ɷɬɨɦ 
ɦɢɧɢɦɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ (ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɡɚɞɚɧɵ ɜɨɡɦɨɠɧɵɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɚɷɪɨɩɨɪɬɵ, ɞɥɹ ɤɚɠɞɨɣ ɩɚɪɵ ɚɷɪɨɩɨɪɬɨɜ ɢɡɜɟɫɬɧɨ, ɫɭɳɟɫɬɜɭɟɬ ɥɢ ɦɟɠɞɭ 
ɧɢɦɢ ɩɪɹɦɨɣ ɦɚɪɲɪɭɬ, ɢ ɟɫɥɢ ɞɚ, ɬɨ ɢɡɜɟɫɬɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ 
ɩɟɪɟɥɟɬɚ ɩɨ ɷɬɨɦɭ ɦɚɪɲɪɭɬɭ). 
Ɋɟɚɥɢɡɨɜɚɬɶ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++ ɢ Pascal  
Ɂɚɞɚɱɚ 3. 
ɉɭɫɬɶ Ƚ(ɏ, U, Ɏ) — ɩɪɨɫɬɨɣ ɨɪɝɪɚɮ, ɞɥɹ ɤɚɠɞɨɝɨ ɪɟɛɪɚ u  U ɨɩɪɟɞɟɥɟɧ ɜɟɫ 
w(u)≥0.  
ɇɚɣɬɢ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɦɟɠɞɭ ɜɵɞɟɥɟɧɧɵɦɢ ɜɟɪɲɢɧɚɦɢ x0 ɢ z. 

Ɂɚɞɚɱɚ 4. 
ɇɚɣɞɢɬɟ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɢɡ ɜɟɪɲɢɧɵ 1 ɜ ɜɟɪɲɢɧɭ 6, ɢɫɩɨɥɶɡɭɹ ɚɥɝɨɪɢɬɦ 
Ⱦɟɣɤɫɬɪɵ: 

 



 
Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

 ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
 ɐɟɥɶ ɪɚɛɨɬɵ; 
 ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
 ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
 ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 
1. Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɚɥɝɨɪɢɬɦɚ Ⱦɟɣɤɫɬɪɵ 
2. Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɚɥɝɨɪɢɬɦɚ Ⱦɟɣɤɫɬɪɵ ɨɬ ɚɥɝɨɪɢɬɦɚ Ȼɟɥɥɦɚɧɚ-Ɏɨɪɞɚ. 
3. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɫɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ Ⱦɟɣɤɫɬɪɵ 
4. ɑɬɨ ɬɚɤɨɟ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɜɟɫ ɪɟɛɪɚ 
 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 5. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɝɪɚɮɨɜ. Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ. 
Ⱥɥɝɨɪɢɬɦ Ɏɥɨɣɞɚ-ɍɨɪɲɟɥɥɚ. 

1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 
 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢ 

ɩɨɫɬɪɨɟɧɢɢ ɚɥɝɨɪɢɬɦɨɜ ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ.  
 ɇɚɯɨɠɞɟɧɢɟ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɜ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɢ 

ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮɚɯ 
2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
Ⱥɥɝɨɪɢɬɦ Ɏɥɨɣɞɚ — ɍɨɪɲɟɥɥɚ — ɞɢɧɚɦɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɜɫɟɦɢ ɜɟɪɲɢɧɚɦɢ ɜɡɜɟɲɟɧɧɨɝɨ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ. Ɋɚɡɪɚɛɨɬɚɧ ɜ 1962 ɝɨɞɭ Ɋɨɛɟɪɬɨɦ Ɏɥɨɣɞɨɦ ɢ 
ɋɬɢɜɟɧɨɦ ɍɨɪɲɟɥɥɨɦ, ɯɨɬɹ ɜ 1959 ɝɨɞɭ Ȼɟɪɧɚɪɞ Ɋɨɣ (Bernard Roy) 
ɨɩɭɛɥɢɤɨɜɚɥ ɩɪɚɤɬɢɱɟɫɤɢ ɬɚɤɨɣ ɠɟ ɚɥɝɨɪɢɬɦ, ɧɨ ɷɬɨ ɨɫɬɚɥɨɫɶ ɧɟɡɚɦɟɱɟɧɧɵɦ. 
Ȼɨɥɟɟ ɫɬɪɨɝɚɹ ɮɨɪɦɭɥɢɪɨɜɤɚ ɷɬɨɣ ɡɚɞɚɱɢ ɫɥɟɞɭɸɳɚɹ:  
ɟɫɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ G = (V, ȿ) ɤɚɠɞɨɣ ɞɭɝɟ v -> w ɷɬɨɝɨ ɝɪɚɮɚ 
ɫɨɩɨɫɬɚɜɥɟɧɚ ɧɟɨɬɪɢɰɚɬɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ C[v, w]. Ɉɛɳɚɹ ɡɚɞɚɱɚ ɧɚɯɨɠɞɟɧɢɹ 
ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɯɨɠɞɟɧɢɢ ɞɥɹ ɤɚɠɞɨɣ ɭɩɨɪɹɞɨɱɟɧɧɨɣ 
ɩɚɪɵ ɜɟɪɲɢɧ v, w) ɥɸɛɨɝɨ ɩɭɬɢ ɨɬ ɜɟɪɲɢɧɵ v ɜ ɜɟɪɲɢɧɵ w, ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ 
ɦɢɧɢɦɚɥɶɧɚ ɫɪɟɞɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ ɨɬ v ɤ w. 
Ɉɰɟɧɤɚ ɫɥɨɠɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ. 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɩɪɨɝɪɚɦɦɵ ɢɦɟɟɬ ɩɨɪɹɞɨɤ 0(V3), ɩɨɫɤɨɥɶɤɭ ɜ ɧɟɣ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɬ ɧɢɱɟɝɨ, ɤɪɨɦɟ ɜɥɨɠɟɧɧɵɯ ɞɪɭɝ ɜ ɞɪɭɝɚ ɬɪɟɯ ɰɢɤɥɨɜ. 
Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ "ɩɪɚɜɢɥɶɧɨɫɬɢ" ɪɚɛɨɬɵ ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɚ ɬɚɤɠɟ ɨɱɟɜɢɞɧɨ ɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɢ ɩɨ k, ɩɨɤɚɡɵɜɚɹ, ɱɬɨ ɧɚ k-

ɣ ɢɬɟɪɚɰɢɢ ɜɟɪɲɢɧɚ k ɜɤɥɸɱɚɟɬɫɹ ɜ ɩɭɬɶ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɧɨɜɵɣ ɩɭɬɶ 
ɤɨɪɨɱɟ ɫɬɚɪɨɝɨ. 

5. Ɂɚɞɚɧɢɟ. 
ɋ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ Ɏɥɨɣɞɚ-ɍɨɪɲɢɥɥɚ ɧɚɣɬɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ. 
6. ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
Ɂɚɞɚɱɚ 1. 
ɇɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɤɪɚɬɱɚɣɲɢɟ ɩɭɬɢ ɦɟɠɞɭ ɤɚɠɞɨɣ ɩɚɪɨɣ ɜɟɪɲɢɧ ɜ ɝɪɚɮɟ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ: 

Ɂɚɞɚɱɚ 2.  



Ⱦɚɧ ɧɟɩyɫɬɨɣ ɜɡɜɟɲɟɧɧɵɣ ɝpɚɮ G=(V, E) ɫ ɩpɨɢɡɜɨɥɶɧɵɦɢ ɜɟɫɚɦɢ ɪɟɛɟɪ 
(ɞɭɝ). Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɞɥɢɧɵ ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ ɦɟɠɞɭ ɜɫɟɦɢ ɩɚɪɚɦɢ 
ɜɟɪɲɢɧ ɝɪɚɮɚ, ɟɫɥɢ ɜ ɝɪɚɮɟ ɧɟɬ ɰɢɤɥɨɜ (ɤɨɧɬɭɪɨɜ) ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɫɭɦɦɚɪɧɨɣ 
ɞɥɢɧɵ, ɥɢɛɨ ɨɛɧɚɪɭɠɢɬɶ ɧɚɥɢɱɢɟ ɬɚɤɢɯ ɤɨɧɬɭɪɨɜ.  
Ɂɚɞɚɱɚ3.  
Ⱦɚɧ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɜɡɜɟɲɟɧɧɵɣ ɝɪɚɮ G = (V, E) c ɜɟɫɨɜɨɣ ɮɭɧɤɰɢɟɣ  w: 
E→ R. Ⱦɥɹ ɤɚɠɞɨɣ ɩɚɪɵ ɜɟɪɲɢɧ u, vÎ V ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ ɢɡ 
u ɜ v, ɬ.ɟ. ɩɭɬɶ ɧɚɢɦɟɧɶɲɟɣ ɞɥɢɧɵ (ɞɥɢɧɚ ɩɭɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɜɟɫɨɜ 
ɜɫɟɯ ɟɝɨ ɪɟɛɟɪ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ɨɬɜɟɬɨɦ ɜ ɡɚɞɚɱɟ ɨ ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɹɯ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɬɚɛɥɢɰɭ, ɜ ɤɨɬɨɪɨɣ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɫɬɪɨɤɢ u ɢ ɫɬɨɥɛɰɚ v ɧɚɯɨɞɢɬɫɹ 
ɜɟɫ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɢɡ u ɜ v (ɤɨɧɟɱɧɨ, ɞɨɩɨɥɧɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɚɦɢɯ 
ɩɭɬɹɯ).  
Ɂɚɞɚɱɚ 4.  
ɉɪɨɱɢɬɚɬɶ ɢɡ ɮɚɣɥɚ  ɝɪɚɮ, ɡɚɞɚɧɧɵɣ ɬɚɦ ɫɩɢɫɤɨɦ ɪɟɛɟɪ ɫ ɜɟɫɚɦɢ. ɉɨɞɫɱɢɬɚɬɶ 
ɞɥɢɧɵ ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ ɢɡ ɤɚɠɞɨɣ ɜɟɪɲɢɧɵ ɜ ɤɚɠɞɭɸ, ɜɵɜɟɫɬɢ ɤɪɚɬɱɚɣɲɢɣ 
ɩɭɬɶ ɦɟɠɞɭ ɤɚɤɨɣ-ɥɢɛɨ ɩɚɪɨɣ ɜɟɪɲɢɧ.  
Ɂɚɞɚɱɚ 5. 
Ɂɚɞɚɧ ɜɡɜɟɲɟɧɧɵɣ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ (ɧɟ ɛɨɥɟɟ 100 ɜɟɪɲɢɧ) ɛɟɡ ɰɢɤɥɨɜ 
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɟɫɚ. Ɂɚɞɚɧɵ m ɡɚɩɪɨɫɨɜ ɜɢɞɚ (i; j). ɇɚ ɤɚɠɞɵɣ ɬɚɤɨɣ ɡɚɩɪɨɫ 
ɬɪɟɛɭɟɬɫɹ ɜɵɜɟɫɬɢ ɞɥɢɧɭ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɢɡ ɜɟɪɲɢɧɵ i ɜ ɜɟɪɲɢɧɭ j. 

 
Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 

7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 
1) ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
2) ɐɟɥɶ ɪɚɛɨɬɵ; 
3) ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
4) ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
5) ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
1. ɑɬɨ ɬɚɤɨɟ ɞɢɧɚɦɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ 
2. Ⱦɚɣɬɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɨɧɹɬɢɹ «ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ» 
3. ȼɥɨɠɟɧɧɵɟ ɞɪɭɝ ɜ ɞɪɭɝɚ ɰɢɤɥɵ. 
 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 6. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɤɨɦɛɢɧɚɬɨɪɢɤɟ. ɋɥɭɱɚɣɧɵɟ ɫɨɛɵɬɢɹ.  

1. ɐɟɥɶ ɡɚɧɹɬɢɹ:  

 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɜ ɪɟɲɟɧɢɢ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɡɚɞɚɱ. 

 ɡɧɚɤɨɦɫɬɜɨ ɫ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɚɦɢ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ.  
2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɟ ɢ ɬɟɯɧɢɤɟ ɢɡɭɱɚɸɬɫɹ ɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɡɚɤɨɧɵ, ɤɨɬɨɪɵɦ ɩɨɞɱɢɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɥɭɱɚɣɧɵɟ 
ɫɨɛɵɬɢɹ. ȼ ɪɚɞɢɨɮɢɡɢɤɟ ɭɞɟɥɹɟɬɫɹ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ ɬɚɤɢɦ ɫɥɭɱɚɣɧɵɦ 
ɹɜɥɟɧɢɹɦ, ɤɚɤ ɲɭɦ ɭɫɢɥɢɬɟɥɟɣ, ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ, ɪɚɫɫɟɹɧɢɟ ɜɨɥɧ 
ɧɚ ɫɥɭɱɚɣɧɵɯ ɧɟɨɞɧɨɪɨɞɧɨɫɬɹɯ ɫɪɟɞɵ ɢ ɞɪɭɝɢɦ. ɇɟ ɦɟɧɟɟ ɜɚɠɧɵɟ ɩɪɢɦɟɪɵ 
ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɢɡ ɞɪɭɝɢɯ ɪɚɡɞɟɥɨɜ ɮɢɡɢɤɢ. 
Ʌɸɛɨɟ ɢɡɦɟɪɟɧɢɟ, ɫ ɤɚɤɨɣ ɛɵ ɬɳɚɬɟɥɶɧɨɫɬɶɸ ɨɧɨ ɧɢ ɜɵɩɨɥɧɹɥɨɫɶ, ɧɟ ɞɚɟɬ 
ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ, ɩɨɷɬɨɦɭ, ɩɪɢɫɬɭɩɚɹ ɤ ɪɚɛɨɬɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɟɤɨɬɨɪɵɟ ɫɜɟɞɟɧɢɹ ɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɡɚɤɨɧɚɯ, ɱɬɨɛɵ 
ɨɰɟɧɢɜɚɬɶ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 
ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɢɡɥɨɠɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɧɹɬɢɣ ɢ ɡɚɤɨɧɨɜ ɫɨɫɬɚɜɥɹɟɬ 
ɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ «ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ» ɢ 
ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɡɞɟɥɨɜ ɮɢɡɢɤɢ (ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɦɟɯɚɧɢɤɚ, ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ 
ɪɚɞɢɨɮɢɡɢɤɚ ɢ ɬ.ɩ.) 
ɐɟɥɶ ɷɬɨɣ ɪɚɛɨɬɵ – ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɧɚ ɩɪɨɫɬɵɯ ɩɪɢɦɟɪɚɯ ɫ ɧɟɤɨɬɨɪɵɦɢ 
ɩɨɧɹɬɢɹɦɢ, ɤɨɬɨɪɵɦɢ ɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɣ, ɢ 
ɧɟɤɨɬɨɪɵɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɡɚɤɨɧɚɦɢ. 
ɋɥɭɱɚɣɧɨɟ ɫɨɛɵɬɢɟ. ɉɨɡɧɚɤɨɦɢɦɫɹ ɫ ɷɬɢɦ ɩɨɧɹɬɢɟɦ ɧɚ ɩɪɢɦɟɪɟ ɫɥɭɱɚɣɧɵɯ 
ɹɜɥɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɜ ɨɩɵɬɚɯ ɫ ɞɨɫɤɨɣ Ƚɚɥɶɬɨɧɚ. ɗɬɨ ɞɨɫɤɚ, 
ɩɨɫɬɚɜɥɟɧɧɚɹ ɜɟɪɬɢɤɚɥɶɧɨ, ɜ ɤɨɬɨɪɭɸ ɧɚɛɢɬɨ ɦɧɨɝɨ ɝɜɨɡɞɟɣ. ɇɚ ɝɜɨɡɞɢ 
ɦɨɠɧɨ ɛɪɨɫɚɬɶ ɱɟɪɟɡ ɜɨɪɨɧɤɭ ɞɪɨɛɢɧɤɢ ɢɥɢ ɫɵɩɚɬɶ ɡɟɪɧɚ. ɍɩɚɜɲɢɟ ɱɚɫɬɢɰɵ 
ɩɨɩɚɞɚɸɬ ɜ ɪɹɞ ɹɱɟɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ  ɜɧɢɡɭ. Ȼɪɨɫɢɦ ɞɪɨɛɢɧɤɭ ɜ ɜɨɪɨɧɤɭ 
ɞɨɫɤɢ Ƚɚɥɶɬɨɧɚ. Ɉɧɚ ɫɨɜɟɪɲɢɬ ɫɥɨɠɧɵɣ ɩɭɬɶ ɩɨ ɝɜɨɡɞɹɦ ɢ ɭɩɚɞɟɬ ɜ ɨɞɧɭ ɢɡ 
ɹɱɟɟɤ. ɉɪɨɞɟɥɚɟɦ ɦɧɨɝɨ ɪɚɡ ɬɚɤɨɣ ɨɩɵɬ, ɫɨɛɥɸɞɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɳɚɬɟɥɶɧɨɫɬɶɸ ɧɟɢɡɦɟɧɧɨɫɬɶ ɭɫɥɨɜɢɣ ɨɩɵɬɚ, ɢ ɭɛɟɞɢɦɫɹ, ɱɬɨ ɨɩɵɬɵ 
ɧɟɜɨɡɦɨɠɧɨ ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɨ ɜɨɫɩɪɨɢɡɜɟɫɬɢ. Ⱦɪɨɛɢɧɤɢ ɥɟɬɹɬ ɩɨ-ɪɚɡɧɨɦɭ. 
ɉɨɩɚɞɚɧɢɟ ɨɞɧɨɣ ɞɪɨɛɢɧɤɢ ɜ ɤɚɤɭɸ-ɬɨ ɹɱɟɣɤɭ ɧɚɡɨɜɟɦ ɫɨɛɵɬɢɟɦ. ɑɬɨɛɵ 
ɜɵɪɚɡɢɬɶ ɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɩɪɢ ɫɚɦɨɦ ɬɳɚɬɟɥɶɧɨɦ ɫɨɛɥɸɞɟɧɢɢ 
ɩɨɫɬɨɹɧɫɬɜɚ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɞɪɨɛɢɧɤɢ ɥɟɬɹɬ ɩɨ ɪɚɡɧɵɦ 
ɩɭɬɹɦ, ɤɨɬɨɪɵɟ ɧɟɥɶɡɹ ɞɨ ɨɩɵɬɚ ɩɪɟɞɫɤɚɡɚɬɶ, ɝɨɜɨɪɹɬ: ɩɚɞɟɧɢɟ ɞɪɨɛɢɧɤɢ – 
ɫɥɭɱɚɣɧɨɟ ɫɨɛɵɬɢɟ. 
ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ. ɋɥɭɱɚɣɧɨɟ ɫɨɛɵɬɢɟ ɦɨɠɧɨ ɨɩɢɫɵɜɚɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɫ 
ɩɨɦɨɳɶɸ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. ɇɚɩɪɢɦɟɪ, ɧɨɦɟɪ ɹɱɟɣɤɢ, ɜ ɤɨɬɨɪɭɸ ɭɩɚɥɚ 
ɱɚɫɬɢɰɚ, ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɟɸ, ɢ ɜɪɟɦɹ ɩɚɞɟɧɢɹ – ɷɬɨ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, 
ɨɩɢɫɵɜɚɸɳɢɟ ɨɞɧɨ ɢ ɬɨ ɠɟ ɫɨɛɵɬɢɟ.  



ȼ ɪɚɫɫɦɨɬɪɟɧɧɨɦ ɩɪɢɦɟɪɟ ɧɨɦɟɪ ɹɱɟɣɤɢ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɬɨɥɶɤɨ ɫɱɟɬɧɨɟ 
ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ. Ɍɚɤɢɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬ ɞɢɫɤɪɟɬɧɵɦɢ. 
ȼɟɥɢɱɢɧɵ, ɤɨɬɨɪɵɟ ɩɪɢɧɢɦɚɸɬ ɧɟɩɪɟɪɵɜɧɵɣ ɪɹɞ ɡɧɚɱɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɜɪɟɦɹ 
ɩɚɞɟɧɢɹ), ɧɚɡɵɜɚɸɬ ɧɟɩɪɟɪɵɜɧɵɦɢ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ. 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ. ɉɪɨɢɡɜɟɞɟɦ ɛɪɨɫɚɧɢɟ 
ɱɚɫɬɢɰɵ ɧɚ ɞɨɫɤɭ Ƚɚɥɶɬɨɧɚ N ɪɚɡ. (Ɇɨɠɧɨ ɛɪɨɫɚɬɶ ɨɞɧɭ ɱɚɫɬɢɰɭ N ɪɚɡ ɢɥɢ N 
ɨɞɢɧɚɤɨɜɵɯ ɱɚɫɬɢɰ ɨɞɢɧ ɪɚɡ.) Ʉɚɠɞɨɟ ɬɚɤɨɟ ɛɪɨɫɚɧɢɟ ɧɚɡɵɜɚɸɬ ɢɫɩɵɬɚɧɢɟɦ. 
Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Nk ɱɢɫɥɨ ɢɫɩɵɬɚɧɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɱɚɫɬɢɰɚ ɩɨɩɚɞɚɟɬ ɜ 
ɹɱɟɣɤɭ ɫ ɧɨɦɟɪɨɦ k. Ɉɬɧɨɲɟɧɢɟ Nk/N ɧɚɡɵɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɱɚɫɬɨɬɨɣ 
ɫɨɛɵɬɢɹ, ɡɚɤɥɸɱɚɸɳɟɝɨɫɹ ɜ ɩɨɩɚɞɚɧɢɢ ɱɚɫɬɢɰɵ ɜ ɹɱɟɣɤɭ k. ȿɫɥɢ ɩɪɨɢɡɜɟɫɬɢ 
ɧɟɫɤɨɥɶɤɨ ɫɟɪɢɣ ɢɫɩɵɬɚɧɢɣ ɫ N ɨɩɵɬɚɦɢ ɜ ɤɚɠɞɨɣ ɫɟɪɢɢ, ɬɨ ɨɛɧɚɪɭɠɢɬɫɹ, 
ɱɬɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ – ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɧɨ ɱɟɦ ɛɨɥɶɲɟ N, ɬɟɦ 
ɦɟɧɶɲɟ ɨɧɚ ɦɟɧɹɟɬɫɹ ɨɬ ɫɟɪɢɢ ɤ ɫɟɪɢɢ. ɂɧɚɱɟ ɝɨɜɨɪɹ, Nk/N ɫɥɚɛɨ 
ɮɥɸɤɬɭɢɪɭɟɬ ɩɪɢ ɛɨɥɶɲɨɦ N. ɗɬɨ ɫɜɨɣɫɬɜɨ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶɸ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɱɚɫɬɨɬɵ ɫɨɛɵɬɢɹ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɱɚɫɬɨɬ ɩɪɢ 
ɛɨɥɶɲɨɦ ɱɢɫɥɟ ɢɫɩɵɬɚɧɢɣ– ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɩɪɨɹɜɥɟɧɢɹ ɨɫɧɨɜɧɨɝɨ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɡɚɤɨɧɚ, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɸɬ ɡɚɤɨɧɨɦ ɛɨɥɶɲɢɯ ɱɢɫɟɥ. 
5. Ɂɚɞɚɧɢɹ. 

ɉɪɢ ɩɨɦɨɳɢ ɮɨɪɦɚɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ 

6. ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

Ɂɚɞɚɱɚ1.  
Ⱦɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɛɵɬɢɹ: 

Ⱥ={ɩɪɢ ɛɪɨɫɚɧɢɢ ɦɨɧɟɬɵ ɜɵɩɚɞɚɟɬ "ɨɪɟɥ"}; 
ȼ={ɩɪɢ ɛɪɨɫɚɧɢɢ ɤɭɛɢɤɚ  ɜɵɩɚɞɚɟɬ ɬɪɨɣɤɚ}; 
ɋ={ɩɪɢ ɛɪɨɫɚɧɢɢ ɤɭɛɢɤɚ  ɜɵɩɚɞɚɟɬ  ɲɟɫɬɟɪɤɚ}; 
D={ɢɡ ɤɨɥɨɞɵ ɤɚɪɬ ɜɵɬɹɧɭɬ ɤɚɪɬɭ ɤɪɚɫɧɨɣ ɦɚɫɬɢ}; 
ȿ={ɢɡ ɤɨɥɨɞɵ ɤɚɪɬ ɜɵɬɹɧɭɬ ɬɭɡɚ}; 
F={ɢɡ ɤɨɥɨɞɵ ɤɚɪɬ ɜɵɬɹɧɭɬ ɩɢɤɭ}. 

Ɉɩɪɟɞɟɥɢɬɟ, ɤɚɤɢɟ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɛɵɬɢɣ ɛɨɥɟɟ ɜɟɪɨɹɬɧɵɟ, ɤɚɤɢɟ -  ɦɟɧɟɟ 
ɜɟɪɨɹɬɧɵɟ, ɢ ɪɚɫɩɨɥɨɠɢɬɟ ɢɯ ɧɚ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɲɤɚɥɟ. 

Ɂɚɞɚɱɚ 2.  

Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ «ɞɨɦɢɧɨɲɤɚ», ɧɚɭɞɚɱɭ ɢɡɜɥɟɱɟɧɧɚɹ ɢɡ ɩɨɥɧɨɝɨ 
ɧɚɛɨɪɚ ɞɨɦɢɧɨ, ɢɦɟɟɬ ɫɭɦɦɭ ɨɱɤɨɜ, ɪɚɜɧɭɸ  5? 
Ɂɚɞɚɱɚ 3.  
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɛɪɨɫɚɸɬ ɞɜɚ ɤɭɛɢɤɚ. 

ɚ)  ɋɤɨɥɶɤɨ ɪɚɜɧɨɜɨɡɦɨɠɧɵɯ ɢɫɯɨɞɨɜ ɭ ɷɬɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ? 
ɛ)  Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɧɚ ɤɭɛɢɤɚɯ ɜɵɩɚɞɟɬ ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɱɤɨɜ? 
ɜ) Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɧɚ ɩɟɪɜɨɦ ɤɭɛɢɤɟ ɜɵɩɚɞɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɱɤɨɜ 

ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɜɬɨɪɨɦ?     



ɝ)  Ʉɚɤɚɹ ɫɭɦɦɚ ɛɭɞɟɬ ɜɵɩɚɞɚɬɶ ɱɚɳɟ   5 ɢɥɢ 6? 
Ɂɚɞɚɱɚ 4. 
ɇɚ ɞɜɟɪɢ ɩɟɪɜɨɝɨ ɩɨɞɴɟɡɞɚ ɫɬɨɢɬ ɤɨɞɨɜɵɣ ɡɚɦɨɤ, ɜ ɤɨɬɨɪɨɦ ɧɭɠɧɨ ɩɪɚɜɢɥɶɧɨ 
ɧɚɠɚɬɶ ɬɪɢ ɰɢɮɪɵ ɢɡ ɞɟɫɹɬɢ, ɚ ɧɚ ɞɜɟɪɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɡɞɚ - ɫɟɦɶ ɰɢɮɪ ɢɡ 
ɞɟɫɹɬɢ.  ɉɨɪɹɞɨɤ ɰɢɮɪ ɩɪɢ ɷɬɨɦ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ. Ʉ ɤɚɤɨɦɭ ɡɚɦɤɭ ɬɪɭɞɧɟɟ 
ɩɨɞɨɛɪɚɬɶ ɤɨɞ? 
Ɂɚɞɚɱɚ 5.  
ɂɡ 20 ɷɤɡɚɦɟɧɚɰɢɨɧɧɵɯ ɛɢɥɟɬɨɜ 3 ɫɨɞɟɪɠɚɬ ɩɪɨɫɬɵɟ ɜɨɩɪɨɫɵ. ɉɹɬɶ 
ɫɬɭɞɟɧɬɨɜ ɩɨ ɨɱɟɪɟɞɢ ɛɟɪɭɬ ɛɢɥɟɬɵ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɯɨɬɹ ɛɵ 
ɨɞɧɨɦɭ ɢɡ ɧɢɯ ɞɨɫɬɚɧɟɬɫɹ ɛɢɥɟɬ ɫ ɩɪɨɫɬɵɦɢ ɜɨɩɪɨɫɚɦɢ. 

Ɂɚɞɚɱɚ 6.  

ɂɡ ɦɧɨɠɟɫɬɜɚ ɜɫɟɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɥɢɧɵ 10, ɫɨɫɬɨɹɳɢɯ ɢɡ ɰɢɮɪ 0; 1; 
2; 3, ɧɚɭɞɚɱɭ ɜɵɛɢɪɚɟɬɫɹ ɨɞɧɚ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɵɛɪɚɧɧɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɞɟɪɠɢɬ ɪɨɜɧɨ 5 ɧɭɥɟɣ, ɩɪɢɱɟɦ ɞɜɚ ɢɡ ɧɢɯ ɧɚɯɨɞɹɬɫɹ ɧɚ 
ɤɨɧɰɚɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

Ɂɚɞɚɱɚ 7.  

ɂɦɟɟɬɫɹ 100 ɨɞɢɧɚɤɨɜɵɯ ɞɟɬɚɥɟɣ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 3 ɛɪɚɤɨɜɚɧɧɵɯ. ɇɚɣɬɢ 
ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɡɹɬɚɹ ɧɚɭɞɚɱɭ ɞɟɬɚɥɶ ɛɟɡ ɛɪɚɤɚ. 

Ɂɚɞɚɱɚ 8. 

Ʉɨɞ ɛɚɧɤɨɜɫɤɨɝɨ ɫɟɣɮɚ ɫɨɫɬɨɢɬ ɢɡ 6 ɰɢɮɪ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 
ɧɚɭɞɚɱɭ ɜɵɛɪɚɧɧɵɣ ɤɨɞ ɫɨɞɟɪɠɢɬ ɪɚɡɥɢɱɧɵɟ ɰɢɮɪɵ?  

Ɂɚɞɚɱɚ 9.  

ȼ ɤɨɦɩɚɧɢɢ 10 ɚɤɰɢɨɧɟɪɨɜ, ɢɡ ɧɢɯ ɬɪɨɟ ɢɦɟɸɬ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɟ ɚɤɰɢɢ. ɇɚ 
ɫɨɛɪɚɧɢɟ ɚɤɰɢɨɧɟɪɨɜ ɹɜɢɥɨɫɶ 6 ɱɟɥɨɜɟɤ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɪɟɞɢ 
ɹɜɢɜɲɢɯɫɹ ɚɤɰɢɨɧɟɪɨɜ: 

ɚ) ɜɫɟ ɬɪɨɟ ɚɤɰɢɨɧɟɪɨɜ ɫ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɦɢ ɚɤɰɢɹɦɢ ɨɬɫɭɬɫɬɜɭɸɬ; 
ɛ) ɞɜɨɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɢ ɨɞɢɧ ɧɟ ɹɜɢɥɫɹ.  

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 

7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ: 
.ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
.ɐɟɥɶ ɪɚɛɨɬɵ; 
.ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
.ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
.ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 
 ɑɬɨ ɬɚɤɨɟ ɫɨɛɵɬɢɟ? 



 ɑɬɨ ɬɚɤɨɟ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ? 
 ɑɬɨ ɬɚɤɨɟ ɚɛɫɨɥɸɬɧɵɣ ɪɟɡɭɥɶɬɚɬ. 
 Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɬɟɪɦɢɧ ɢɫɩɵɬɚɧɢɟ. 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 7. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɤɨɦɛɢɧɚɬɨɪɢɤɟ. ɉɪɚɜɢɥɨ ɫɭɦɦɵ ɢ ɩɪɚɜɢɥɨ ɩɪɨɢɡɜɟɞɟɧɢɹ 
— ɨɫɧɨɜɧɵɟ ɤɨɦɛɢɧɚɬɨɪɧɵɟ ɩɪɢɧɰɢɩɵ.  
1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 

 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɜ ɪɟɲɟɧɢɢ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɡɚɞɚɱ. 
2.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
Ɋɨɠɞɟɧɢɟ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɤɚɤ ɪɚɡɞɟɥɚ ɦɚɬɟɦɚɬɢɤɢ ɫɜɹɡɚɧɨ ɫ ɬɪɭɞɚɦɢ ɜɟɥɢɤɢɯ 
ɮɪɚɧɰɭɡɫɤɢɯ ɦɚɬɟɦɚɬɢɤɨɜ 17 ɜɟɤɚ Ȼɥɟɡɚ ɉɚɫɤɚɥɹ (1623–1662) ɢ ɉɶɟɪɚ Ɏɟɪɦɚ 
(1601–1665) ɩɨ ɬɟɨɪɢɢ ɚɡɚɪɬɧɵɯ ɢɝɪ. ɗɬɢ ɬɪɭɞɵ ɫɨɞɟɪɠɚɥɢ ɩɪɢɧɰɢɩɵ 
ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɤɨɦɛɢɧɚɰɢɣ ɷɥɟɦɟɧɬɨɜ ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ. ɋ 50-ɯ 
ɝɨɞɨɜ 20 ɜɟɤɚ ɢɧɬɟɪɟɫ ɤ ɤɨɦɛɢɧɚɬɨɪɢɤɟ ɜɨɡɪɨɠɞɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɛɭɪɧɵɦ 
ɪɚɡɜɢɬɢɟɦ ɤɢɛɟɪɧɟɬɢɤɢ. 
Ʉɨɦɛɢɧɚɬɨɪɢɤɚ ɢɡɭɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɛɢɧɚɰɢɣ, ɩɨɞɱɢɧɟɧɧɵɯ 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ ɷɥɟɦɟɧɬɨɜ, 
ɛɟɡɪɚɡɥɢɱɧɨ ɤɚɤɨɣ ɩɪɢɪɨɞɵ, ɡɚɞɚɧɧɨɝɨ ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ. ɉɪɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɜɵɱɢɫɥɟɧɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ 
ɤɨɦɛɢɧɚɬɨɪɢɤɢ.  
Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɤɨɦɛɢɧɚɬɨɪɢɤɢ – ɷɬɨ ɩɪɚɜɢɥɨ ɫɭɦɦɵ ɢ ɩɪɚɜɢɥɨ 

ɩɪɨɢɡɜɟɞɟɧɢɹ. 

 ɉɪɚɜɢɥɨ ɫɭɦɦɵ  

ȿɫɥɢ ɧɟɤɨɬɨɪɵɣ ɷɥɟɦɟɧɬ Ⱥ ɦɨɠɧɨ ɜɵɛɪɚɬɶ n ɫɩɨɫɨɛɚɦɢ, ɚ ɷɥɟɦɟɧɬ ȼ ɦɨɠɧɨ 
ɜɵɛɪɚɬɶ m ɫɩɨɫɨɛɚɦɢ, ɬɨ ɜɵɛɨɪ «ɥɢɛɨ Ⱥ, ɥɢɛɨ ȼ» ɦɨɠɧɨ ɫɞɟɥɚɬɶ n + m 

ɫɩɨɫɨɛɚɦɢ. 

 
 ɉɪɚɜɢɥɨ ɩɪɨɢɡɜɟɞɟɧɢɹ  
ȿɫɥɢ ɷɥɟɦɟɧɬ Ⱥ ɦɨɠɧɨ ɜɵɛɪɚɬɶ n ɫɩɨɫɨɛɚɦɢ, ɚ ɷɥɟɦɟɧɬ ȼ ɦɨɠɧɨ ɜɵɛɪɚɬɶ m 

ɫɩɨɫɨɛɚɦɢ, ɬɨ ɩɚɪɭ Ⱥ ɢ ȼ ɦɨɠɧɨ ɜɵɛɪɚɬɶ n • m ɫɩɨɫɨɛɚɦɢ. 

5. Ɂɚɞɚɧɢɟ. 
ɋ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥ ɫɭɦɦɵ ɢ ɩɪɨɢɡɜɟɞɟɧɢɹ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ 
6. ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 
Ɂɚɞɚɱɚ 1.  
ɋɤɨɥɶɤɨ ɫɭɳɟɫɬɜɭɟɬ ɬɪɟɯɡɧɚɱɧɵɯ ɱɢɫɟɥ, ɧɚɱɢɧɚɸɳɢɯɫɹ ɫ 3 ɢɥɢ 4? 
Ɍɪɟɯɡɧɚɱɧɵɟ ɱɢɫɥɚ, ɨ ɤɨɬɨɪɵɯ ɢɞɟɬ ɪɟɱɶ ɜ ɡɚɞɚɱɟ, ɪɚɡɛɢɜɚɸɬɫɹ ɧɚ ɞɜɚ 
ɧɟɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɤɥɚɫɫɚ. Ʉ ɨɞɧɨɦɭ ɢɡ ɧɢɯ ɨɬɧɨɫɹɬɫɹ ɱɢɫɥɚ, ɧɚɱɢɧɚɸɳɢɟɫɹ 
ɫ 3, ɚ ɤɨ ɜɬɨɪɨɦɭ - ɫ 4. Ⱦɥɹ ɩɨɞɫɱɟɬɚ ɱɢɫɟɥ ɜ ɩɟɪɜɨɦ ɤɥɚɫɫɟ ɡɚɦɟɬɢɦ, ɱɬɨ 
ɫɭɳɟɫɬɜɭɟɬ ɨɞɢɧ ɜɨɡɦɨɠɧɵɣ ɢɫɯɨɞ ɞɥɹ ɩɟɪɜɨɣ ɰɢɮɪɵ (ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɪɚɜɧɚ 3), 10 ɢɫɯɨɞɨɜ ɞɥɹ ɜɬɨɪɨɣ ɢ 10 ɢɫɯɨɞɨɜ ɞɥɹ ɩɨɫɥɟɞɧɟɣ ɰɢɮɪɵ. 
Ɂɚɞɚɱɚ 2.  
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɪɟɝɢɫɬɪɚɰɢɨɧɧɵɣ ɡɧɚɤ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɫɨɫɬɨɢɬ ɢɡ 
ɬɪɟɯ ɰɢɮɪ ɢ ɬɪɟɯ ɛɭɤɜ ɪɭɫɫɤɨɝɨ ɚɥɮɚɜɢɬɚ (ɧɟ ɫɱɢɬɚɹ ɤɨɞɚ ɝɨɪɨɞɚ). Ȼɭɞɟɦ 



ɫɱɢɬɚɬɶ, ɱɬɨ ɜ ɧɨɦɟɪɟ ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɥɸɛɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɛɭɤɜ 
ɢ ɰɢɮɪ. ɋɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɦɨɠɟɬ ɜɵɞɚɬɶ ȽɂȻȾȾ? 
Ɂɚɞɚɱɚ 3.  
Ɋɟɛɟɧɤɭ ɩɪɟɞɥɨɠɢɥɢ ɦɟɲɨɤ ɫ ɤɨɧɮɟɬɚɦɢ ɬɪɟɯ ɧɚɢɦɟɧɨɜɚɧɢɣ: «Ɇɢɲɤɚ ɧɚ 
ɫɟɜɟɪɟ» (Ⱥ), «Ʉɚɪɚɦɟɥɶ» (ȼ) ɢ «ɒɨɤɨɥɚɞ» (ɋ). ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɪɟɛɟɧɨɤ 
ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɞɜɟ ɤɨɧɮɟɬɵ ɢɡ ɦɟɲɤɚ? 
Ɂɚɞɚɱɚ 4.  
ɐɟɥɵɟ ɱɢɫɥɚ ɜ ɤɨɦɩɶɸɬɟɪɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɫɬɪɨɱɤɨɣ ɢɡ N ɞɜɨɢɱɧɵɯ ɡɧɚɤɨɜ. 
ɉɟɪɜɵɣ ɢɡ ɧɢɯ ɨɬɜɟɞɟɧ ɧɚ ɡɧɚɤ (+ ɢɥɢ -), ɚ ɨɫɬɚɥɶɧɵɟ N - 1 ɨɬɜɟɱɚɸɬ ɡɚ 
ɦɨɞɭɥɶ ɰɟɥɨɝɨ ɱɢɫɥɚ. ɋɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɰɟɥɵɯ ɱɢɫɟɥ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɨɦɩɶɸɬɟɪ? 
Ɂɚɞɚɱɚ 5.  
ɉɨ ɦɟɧɸ ɜ ɪɟɫɬɨɪɚɧɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɪɨɜɧɨ ɬɪɢ ɢɡ ɫɟɦɢ ɝɥɚɜɧɵɯ ɛɥɸɞ. 
ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ȼɵ ɦɨɠɟɬɟ ɫɞɟɥɚɬɶ ɡɚɤɚɡ? 

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 

7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 
1) ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
2) ɐɟɥɶ ɪɚɛɨɬɵ; 
3) ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
4) ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
5) ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
 ɑɬɨ ɢɡɭɱɚɟɬ ɤɨɦɛɢɧɚɬɨɪɢɤɚ ɤɚɤ ɧɚɭɤɚ? 
 Ɉɫɧɨɜɧɵɟ ɤɨɦɛɢɧɚɬɨɪɧɵɟ ɩɪɚɜɢɥɚɦ 
 ɑɬɨ ɬɚɤɨɟ ɜɵɛɨɪɤɚ? 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 8. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. Ɂɚɞɚɱɢ ɧɚ ɩɟɪɟɫɬɚɧɨɜɤɢ, ɪɚɡɦɟɳɟɧɢɹ 
ɢ ɫɨɱɟɬɚɧɢɹ.  
1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 

 ɇɚɭɱɢɬɶɫɹ ɪɟɲɚɬɶ ɡɚɞɚɱɢ, ɢɫɩɨɥɶɡɭɹ ɩɪɚɜɢɥɚ ɤɨɦɛɢɧɚɬɨɪɢɤɢ; 
 Ɋɟɲɚɬɶ ɡɚɞɚɱɢ, ɢɫɩɨɥɶɡɭɹ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ; 

2.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 
Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 

ɉɟɪɟɫɬɚɧɨɜɤɢ. ɍɩɨɪɹɞɨɱɟɧɧɵɟ ɜɵɛɨɪɤɢ, ɨɛɴɟɦɨɦ N ɢɡ N ɷɥɟɦɟɧɬɨɜ, ɝɞɟ ɜɫɟ 
ɷɥɟɦɟɧɬɵ ɪɚɡɥɢɱɧɵ, ɧɚɡɵɜɚɸɬɫɹ ɩɟɪɟɫɬɚɧɨɜɤɚɦɢ ɢɡ N ɷɥɟɦɟɧɬɨɜ. ɑɢɫɥɨ 
ɩɟɪɟɫɬɚɧɨɜɨɤ ɢɡ N ɷɥɟɦɟɧɬɨɜ ɨɛɨɡɧɚɱɚɟɬɫɹ Pn. Pn=An

n=n·(n-1)·...·2·1=n! 
 
Ɋɚɡɦɟщɟɧɢɹ. ɍɩɨɪɹɞɨɱɟɧɧɵɟ ɜɵɛɨɪɤɢ ɨɛɴɟɦɨɦ M ɢɡ N ɷɥɟɦɟɧɬɨɜ (M < N), 
ɝɞɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɪɚɡɥɢɱɧɵ, ɧɚɡɵɜɚɸɬɫɹ ɪɚɡɦɟɳɟɧɢɹɦɢ. ɑɢɫɥɨ ɪɚɡɦɟɳɟɧɢɣ 

ɢɡ N ɷɥɟɦɟɧɬɨɜ ɩɨ M ɨɛɨɡɧɚɱɚɟɬɫɹ  .  Ak
n=n!/(n-k)!  

 
ɋɨɱɟɬɚɧɢɹ. ɇɟɭɩɨɪɹɞɨɱɟɧɧɵɟ ɜɵɛɨɪɤɢ ɨɛɴɟɦɨɦ M ɢɡ N ɷɥɟɦɟɧɬɨɜ (M < N) 

ɧɚɡɵɜɚɸɬɫɹ ɫɨɱɟɬɚɧɢɹɦɢ. ɂɯ ɱɢɫɥɨ ɨɛɨɡɧɚɱɚɟɬɫɹ  . Ck
n=Ak

n/k!=n!/(n-

k)!k! 
5. Ɂɚɞɚɧɢɹ 
ɋ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥ ɪɚɡɦɟɳɟɧɢɹ, ɫɨɱɟɬɚɧɢɹ, ɩɟɪɟɫɬɚɧɨɜɤɢ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ. 
6. ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 
Ɂɚɞɚɱɚ 1.  
ɉɭɫɬɶ ɞɚɧɵ ɰɢɮɪɵ: 7; 8; 9; 4; 5; 6. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɥɶɤɨ ɞɜɭɡɧɚɱɧɵɯ ɱɢɫɟɥ 
ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ ɷɬɢɯ ɰɢɮɪ. 
Ɂɚɞɚɱɚ 2.  
ɇɚ ɛɢɛɥɢɨɬɟɱɧɨɣ ɩɨɥɤɟ ɫɬɨɹɬ 30 ɤɧɢɝ, ɩɪɢɱɟɦ 27 - ɤɧɢɝɢ ɪɚɡɧɵɯ ɚɜɬɨɪɨɜ ɢ 
ɟɳɟ 3 ɤɧɢɝɢ ɚɜɬɨɪɚ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɫɫɬɚɜɢɬɶ ɷɬɢ ɤɧɢɝɢ ɬɚɤ, 
ɱɬɨɛɵ ɤɧɢɝɢ ɨɞɧɨɝɨ ɚɜɬɨɪɚ ɫɬɨɹɥɢ ɪɹɞɨɦ ɞɪɭɝ ɫ ɞɪɭɝɨɦ? 
Ɂɚɞɚɱɚ 3.  
ɍɱɢɬɟɥɶ ɯɨɱɟɬ ɧɚɡɧɚɱɢɬɶ 3 ɫɬɭɞɟɧɬɨɜ ɞɥɹ ɭɛɨɪɤɢ ɤɥɚɫɫ ɢɡ ɭɱɟɧɢɤɨɜ. 
ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɷɬɨ ɫɞɟɥɚɬɶ? 

Ɂɚɞɚɱɚ 4.  
ȼ ɩɚɫɫɚɠɢɪɫɤɨɦ ɩɨɟɡɞɟ 9 ɜɚɝɨɧɨɜ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɫɫɚɞɢɬɶ ɜ 
ɩɨɟɡɞɟ 4 ɱɟɥɨɜɟɤɚ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɫɟ ɨɧɢ ɞɨɥɠɧɵ ɟɯɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ 
ɜɚɝɨɧɚɯ?  
Ɂɚɞɚɱɚ 5.  
ȼ ɩɚɫɫɚɠɢɪɫɤɨɦ ɩɨɟɡɞɟ 9 ɜɚɝɨɧɨɜ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɫɫɚɞɢɬɶ ɜ 
ɩɨɟɡɞɟ 4 ɱɟɥɨɜɟɤɚ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɫɟ ɨɧɢ ɞɨɥɠɧɵ ɟɯɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ 



ɜɚɝɨɧɚɯ?  
Ɂɚɞɚɱɚ 6. 
ȼ ɝɪɭɩɩɟ 9 ɱɟɥɨɜɟɤ. ɋɤɨɥɶɤɨ ɦɨɠɧɨ ɨɛɪɚɡɨɜɚɬɶ ɪɚɡɧɵɯ ɩɨɞɝɪɭɩɩ ɩɪɢ 
ɭɫɥɨɜɢɢ, ɱɬɨ ɜ ɩɨɞɝɪɭɩɩɭ ɜɯɨɞɢɬ ɧɟ ɦɟɧɟɟ 2 ɱɟɥɨɜɟɤ?  
Ɂɚɞɚɱɚ 7. 
Ƚɪɭɩɩɭ ɢɡ 20 ɫɬɭɞɟɧɬɨɜ ɧɭɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 3 ɛɪɢɝɚɞɵ, ɩɪɢɱɟɦ ɜ ɩɟɪɜɭɸ 
ɛɪɢɝɚɞɭ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ 3 ɱɟɥɨɜɟɤɚ, ɜɨ ɜɬɨɪɭɸ — 5 ɢ ɜ ɬɪɟɬɶɸ — 12. 

ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ.  
Ɂɚɞɚɱɚ 8. 
Ⱦɥɹ ɭɱɚɫɬɢɹ ɜ ɤɨɦɚɧɞɟ ɬɪɟɧɟɪ ɨɬɛɢɪɚɟɬ 5 ɦɚɥɶɱɢɤɨɜ ɢɡ 10. ɋɤɨɥɶɤɢɦɢ 
ɫɩɨɫɨɛɚɦɢ ɨɧ ɦɨɠɟɬ ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɨɦɚɧɞɭ, ɟɫɥɢ 2 ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɚɥɶɱɢɤɚ 
ɞɨɥɠɧɵ ɜɨɣɬɢ ɜ ɤɨɦɚɧɞɭ?  
Ɂɚɞɚɱɚ 9.  
ɋɤɨɥɶɤɨ ɫɥɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɩɟɪɟɫɬɚɜɥɹɹ ɛɭɤɜɵ ɜ ɫɥɨɜɟ Ƚɨɪɚ ɢ ɂɧɫɬɢɬɭɬ? 
Ɂɚɞɚɱɚ 10. 
Ʉɚɤɢɯ ɱɢɫɟɥ ɨɬ 1 ɞɨ 1 000 000 ɛɨɥɶɲɟ: ɬɟɯ, ɜ ɡɚɩɢɫɢ ɤɨɬɨɪɵɯ ɜɫɬɪɟɱɚɟɬɫɹ 
ɟɞɢɧɢɰɚ, ɢɥɢ ɬɟɯ, ɜ ɤɨɬɨɪɵɯ ɨɧɚ ɧɟ ɜɫɬɪɟɱɚɟɬɫɹ?  

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

6) ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
7) ɐɟɥɶ ɪɚɛɨɬɵ; 
8) ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
9) ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
10) ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
ɉɪɢɜɟɞɢɬɟ ɮɨɪɦɭɥɵ ɨɩɪɟɞɟɥɹɸɳɢɟ ɱɢɫɥɨ ɫɨɱɟɬɚɧɢɣ, ɪɚɡɦɟɳɟɧɢɣ ɢ 

ɩɟɪɟɫɬɚɧɨɜɨɤ ɛɟɡ ɩɨɜɬɨɪɟɧɢɣ 
ɉɪɢɜɟɞɢɬɟ ɮɨɪɦɭɥɵ ɨɩɪɟɞɟɥɹɸɳɢɟ ɱɢɫɥɨ ɫɨɱɟɬɚɧɢɣ, ɪɚɡɦɟɳɟɧɢɣ ɢ 

ɩɟɪɟɫɬɚɧɨɜɨɤ ɫ ɩɨɜɬɨɪɟɧɢɹɦɢ 
ɑɬɨ ɬɚɤɨɟ ɧɟɭɩɨɪɹɞɨɱɟɧɧɚɹ ɜɵɛɨɪɤɚ? 
 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 9. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. ɉɨɥɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ. Ɏɨɪɦɭɥɚ Ȼɚɣɟɫɚ  
1. ɐɟɥɶ ɡɚɧɹɬɢɹ 

 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ Ȼɚɣɟɫɚ 

2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ 
Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 

ɉɭɫɬɶ ɫɨɛɵɬɢɟ Ⱥ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɫɨɜɦɟɫɬɧɵɯ 

ɫɨɛɵɬɢɣ . ȿɫɥɢ ɷɬɢ ɫɨɛɵɬɢɹ (ɢɯ ɟɳɟ ɧɚɡɵɜɚɸɬ ɝɢɩɨɬɟɡɚɦɢ) 
ɨɛɪɚɡɭɸɬ ɩɨɥɧɭɸ ɝɪɭɩɩɭ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɛɵɬɢɣ, ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ Ⱥ 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɩɨɥɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ: 

 
 ȿɫɥɢ ɫɨɛɵɬɢɟ Ⱥ ɩɪɨɢɡɨɲɥɨ, ɬɨ ɷɬɨ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɝɢɩɨɬɟɡ B_1, B_2, ..., B_n ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɚɣɟɫɚ 

(ɮɨɪɦɭɥɟ Ȼɟɣɟɫɚ):  

 ȼɟɪɨɹɬɧɨɫɬɢ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ  ɧɚɡɵɜɚɸɬɫɹ ɚɩɪɢɨɪɧɵɦɢ 
ɜɟɪɨɹɬɧɨɫɬɹɦɢ. ȼɟɪɨɹɬɧɨɫɬɢ ɷɬɢɯ ɫɨɛɵɬɢɣ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ Ⱥ 

ɧɚɫɬɭɩɢɥɨ -  - ɚɩɨɫɬɟɪɢɨɪɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹɦɢ. 
5. Ɂɚɞɚɧɢɟ. 
Ɋɟɲɢɬɶ ɡɚɞɚɱɢ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢɦɟɧɹɹ ɮɨɪɦɭɥɭ Ȼɚɣɟɫɚ 
6. ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
Ɂɚɞɚɱɚ 1. 
ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɪɬɨɱɤɢ ɛɟɥɨɝɨ ɢ ɡɟɥɟɧɨɝɨ ɰɜɟɬɨɜ, ɧɚ 
ɤɨɬɨɪɵɯ ɢɡɨɛɪɚɠɟɧɵ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɢɝɭɪɵ: ɤɜɚɞɪɚɬ ɢɥɢ ɬɪɟɭɝɨɥɶɧɢɤ. 
ȼɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɧɚ ɡɟɥɟɧɨɣ ɤɚɪɬɨɱɤɟ ɢɡɨɛɪɚɠɟɧ ɬɪɟɭɝɨɥɶɧɢɤ, ɪɚɜɧɚ 0,85. Ⱦɥɹ ɛɟɥɨɣ 
ɤɚɪɬɨɱɤɢ ɷɬɚ ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɜɧɚ 0,9. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɧɚɭɞɚɱɭ 
ɜɡɹɬɚɹ ɤɚɪɬɨɱɤɚ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ ɬɪɟɭɝɨɥɶɧɢɤ, ɟɫɥɢ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧɚɤɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɪɬɨɱɟɤ ɡɟɥɟɧɨɝɨ ɢ ɛɟɥɨɝɨ ɰɜɟɬɨɜ 
Ɂɚɞɚɱɚ 2.  
ɉɪɢɛɨɪ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɛɨɪɬɭ ɫɚɦɨɥɟɬɚ, ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: 
ɜ ɭɫɥɨɜɢɹɯ ɧɨɪɦɚɥɶɧɨɝɨ ɤɪɟɣɫɟɪɨɜɫɤɨɝɨ   ɩɨɥёɬɚ ɢ ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɝɪɭɡɤɢ ɩɪɢ 
ɜɡɥɟɬɟ ɢ ɩɨɫɚɞɤɟ. Ʉɪɟɣɫɟɪɫɤɢɣ ɪɟɠɢɦ ɩɨɥɟɬɚ ɫɨɫɬɚɜɥɹɟɬ 80% ɜɫɟɝɨ ɜɪɟɦɟɧɢ 
ɩɨɥёɬɚ, ɭɫɥɨɜɢɹ ɩɟɪɟɝɪɭɡɤɢ–20%. ȼɟɪɨɹɬɧɨɫɬɶ ɜɵɯɨɞɚ ɩɪɢɛɨɪɚ ɢɡ ɫɬɪɨɹ ɡɚ 
ɜɪɟɦɹ ɩɨɥɟɬɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɜɧɚ 0,1, ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɝɪɭɡɤɢ–0,4. 
ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɩɪɢɛɨɪ ɧɟ ɨɬɤɚɠɟɬ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɨɥёɬɚ.  
Ɂɚɞɚɱɚ 3.  



ɂɦɟɸɬɫɹ ɬɪɢ ɭɪɧɵ ɫ ɲɚɪɚɦɢ. ȼ ɩɟɪɜɨɣ ɭɪɧɟ 4 ɛɟɥɵɯ ɢ 5 ɱɟɪɧɵɯ, ɜɨ ɜɬɨɪɨɣ –
5 ɛɟɥɵɯ ɢ 4 ɱɟɪɧɵɯ, ɜ ɬɪɟɬɶɟɣ–6 ɛɟɥɵɯ ɲɚɪɨɜ. ɇɟɤɬɨ ɜɵɛɢɪɚɟɬ ɧɚɭɝɚɞ ɨɞɧɭ 
ɢɡ ɭɪɧ ɢ ɜɵɧɢɦɚɟɬ ɢɡ ɧɟɟ ɲɚɪ.  
ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ: ɚ) ɷɬɨɬ ɲɚɪ ɨɤɚɠɟɬɫɹ ɛɟɥɵɦ, 
ɛ) ɛɟɥɵɣ ɲɚɪ ɜɵɧɭɬ ɢɡ ɜɬɨɪɨɣ ɭɪɧɵ. 
Ɂɚɞɚɱɚ 4 
 
ɂɦɟɟɬɫɹ 10 ɨɞɢɧɚɤɨɜɵɯ ɭɪɧ, ɢɡ ɤɨɬɨɪɵɯ ɜ ɞɟɜɹɬɢ ɧɚɯɨɞɹɬɫɹ ɩɨ ɞɜɚ ɱɟɪɧɵɯ ɢ 
ɩɨ ɞɜɚ ɛɟɥɵɯ ɲɚɪɚ, ɚ ɜ ɨɞɧɨɣ –5 ɛɟɥɵɯ ɢ 1 ɱɟɪɧɵɣ ɲɚɪ. ɂɡ ɭɪɧɵ, ɜɡɹɬɨɣ 
ɧɚɭɞɚɱɭ, ɢɡɜɥɟɱɟɧ ɛɟɥɵɣ ɲɚɪ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɲɚɪ ɢɡɜɥɟɱɟɧ ɢɡ 
ɭɪɧɵ, ɫɨɞɟɪɠɚɳɟɣ 5 ɛɟɥɵɯ ɲɚɪɨɜ. 
Ɂɚɞɚɱɚ 5 
 
ɇɚ ɜɯɨɞ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 0,8 ɩɨɫɬɭɩɚɟɬ ɫɦɟɫɶ 
ɩɨɥɟɡɧɨɝɨ ɫɢɝɧɚɥɚ ɫ ɩɨɦɟɯɨɣ, ɚ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 0,2 – ɬɨɥɶɤɨ ɩɨɦɟɯɚ. ȿɫɥɢ 
ɩɨɫɬɭɩɚɟɬ ɩɨɥɟɡɧɵɣ ɫɢɝɧɚɥ ɫ ɩɨɦɟɯɨɣ, ɬɨ ɩɪɢɛɨɪ ɪɟɝɢɫɬɪɢɪɭɟɬ ɧɚɥɢɱɢɟ 
ɤɚɤɨɝɨ - 
ɬɨ ɫɢɝɧɚɥɚ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 0,7; ɟɫɥɢ ɬɨɥɶɤɨ ɩɨɦɟɯɚ – ɬɨ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 0,3. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɥɨ ɧɚɥɢɱɢɟ ɤɚɤɨɝɨ - ɬɨ ɫɢɝɧɚɥɚ. 
ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜ ɟɝɨ ɫɨɫɬɚɜɟ ɟɫɬɶ ɩɨɥɟɡɧɵɣ ɫɢɝɧɚɥ 
 
Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 

 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

1. ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
2. ɐɟɥɶ ɪɚɛɨɬɵ; 
3. ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
4. ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
5. ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
 ɉɨɧɹɬɢɟ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ. 
 ɇɟɫɨɜɦɟɫɬɧɵɟ ɫɨɛɵɬɢɹ. 
 ɑɬɨ ɬɚɤɨɟ ɚɩɪɢɨɪɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ? 
 Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ ɝɢɩɨɬɟɡɚ. 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 10. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ 
ɞɢɫɩɟɪɫɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ.   

1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 
ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ. 
2.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
ɋɥɭɱɚɣɧɨɣ ɧɚɡɵɜɚɸɬ ɜɟɥɢɱɢɧɭ, ɤɨɬɨɪɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɦɟɬ 
ɫɥɭɱɚɣɧɨ ɨɞɧɨ ɢ ɬɨɥɶɤɨ ɨɞɧɨ ɡɧɚɱɟɧɢɟ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ.  
Дɢɫɤɪɟɬɧɨɣ (ɩɪɟɪɵɜɧɨɣ) ɧɚɡɵɜɚɸɬ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ, ɤɨɬɨɪɚɹ 
ɩɪɢɧɢɦɚɟɬ ɨɬɞɟɥɶɧɵɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɹɦɢ.  

ɇɟɩɪɟɪɵɜɧɨɣ ɧɚɡɵɜɚɸɬ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɜɫɟ 
ɡɧɚɱɟɧɢɹ ɢɡ ɧɟɤɨɬɨɪɨɝɨ ɤɨɧɟɱɧɨɝɨ ɢɥɢ ɛɟɫɤɨɧɟɱɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ.  

ɉɪɢɦɟɪ 1. ɋɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ ɹɜɥɹɟɬɫɹ ɱɢɫɥɨ ɨɱɤɨɜ, ɜɵɩɚɜɲɢɯ ɩɪɢ 
ɛɪɨɫɚɧɢɢ ɢɝɪɚɥɶɧɨɣ ɤɨɫɬɢ, ɢɥɢ ɪɨɫɬ ɫɥɭɱɚɣɧɨ ɜɵɛɪɚɧɧɨɝɨ ɢɡ ɭɱɟɛɧɨɣ 
ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɚ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɦɵ ɢɦɟɟɦ ɞɟɥɨ ɫ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɨɣ (ɨɧɚ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɢɡ ɞɢɫɤɪɟɬɧɨɝɨ ɱɢɫɥɨɜɨɝɨ ɦɧɨɠɟɫɬɜɚ 
M={1, 2, 3, 4, 5, 6}; ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ - ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ 
(ɨɧɚ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɢɡ ɧɟɩɪɟɪɵɜɧɨɝɨ ɱɢɫɥɨɜɨɝɨ ɦɧɨɠɟɫɬɜɚ - ɢɡ 
ɩɪɨɦɟɠɭɬɤɚ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ I=[100, 3000]).  

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬ 
ɫɭɦɦɭ ɩɪɨɢɡɜɟɞɟɧɢɣ ɜɫɟɯ ɟɟ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚ ɢɯ ɜɟɪɨɹɬɧɨɫɬɢ.  
ȿɫɥɢ ɞɢɫɤɪɟɬɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɢɧɢɦɚɟɬ ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɹ x1, x2, ..., 

xn, ɜɟɪɨɹɬɧɨɫɬɢ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ p1, p2, ..., pn . Ɍɨɝɞɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨɦ:  

M (X) = x1p1 + x2p2 + ...+ xnpn. 

Ⱦɢɫɩɟɪɫɢɟɣ (ɪɚɫɫɟɹɧɢɟɦ) ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɡɵɜɚɸɬ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɤɜɚɞɪɚɬɚ ɨɬɤɥɨɧɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɟɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ:  

D (X) = M [X - M (X)]2. 

5. Ɂɚɞɚɧɢɟ. 
ɉɪɢɦɟɧɢɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɪɟɲɢɬɟ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ. 
6. ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
Ɂɚɞɚɱɚ 1. 
ȼɵɩɭɳɟɧɨ 1000 ɥɨɬɟɪɟɣɧɵɯ ɛɢɥɟɬɨɜ: ɧɚ 5 ɢɡ ɧɢɯ ɜɵɩɚɞɚɟɬ ɜɵɢɝɪɵɲ ɜ ɫɭɦɦɟ 
500 ɪɭɛɥɟɣ, ɧɚ 10 – ɜɵɢɝɪɵɲ ɜ 100 ɪɭɛɥɟɣ, ɧɚ 20 – ɜɵɢɝɪɵɲ ɜ 50 ɪɭɛɥɟɣ, ɧɚ 



50 – ɜɵɢɝɪɵɲ ɜ 10 ɪɭɛɥɟɣ. Ɉɩɪɟɞɟɥɢɬɶ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X – ɜɵɢɝɪɵɲɚ ɧɚ ɨɞɢɧ ɛɢɥɟɬ. 
Ɂɚɞɚɱɚ 2. 
ɇɚɣɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɱɢɫɥɚ ɨɱɤɨɜ, ɜɵɩɚɞɚɸɳɢɯ ɩɪɢ ɛɪɨɫɚɧɢɢ 
ɢɝɪɚɥɶɧɨɣ ɤɨɫɬɢ. 
Ɂɚɞɚɱɚ 3. 
ɍɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɧɟɡɚɜɢɫɢɦɨ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ. ȼɟɪɨɹɬɧɨɫɬɶ 
ɨɬɤɚɡɚ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɨɞɧɨɦ ɨɩɵɬɟ ɪɚɜɧɚ 0,1. ɋɨɫɬɚɜɢɬɶ ɡɚɤɨɧ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɨɬɤɚɡɚɜɲɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɨɞɧɨɦ ɨɩɵɬɟ, ɩɨɫɬɪɨɢɬɶ 
ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɇɚɣɬɢ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ F(x) ɢ 
ɩɨɫɬɪɨɢɬɶ ɟɟ ɝɪɚɮɢɤ. ɇɚɣɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɸ ɢ ɫɪɟɞɧɟɟ 
ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
Ɂɚɞɚɱɚ 4.  
ɇɚ ɩɨɥɤɟ ɢɡ 6 ɤɧɢɝ 3 ɤɧɢɝɢ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɢ 3 ɩɨ ɮɢɡɢɤɟ. ȼɵɛɢɪɚɸɬ ɧɚɭɞɚɱɭ 
ɬɪɢ ɤɧɢɝɢ. ɇɚɣɬɢ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɤɧɢɝ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɫɪɟɞɢ 
ɜɵɛɪɚɧɧɵɯ ɤɧɢɝ. ɇɚɣɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɷɬɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ.  
Ɂɚɞɚɱɚ 5.  

ɇɚ ɷɥɟɜɚɬɨɪ ɩɪɢɛɵɥɨ  ɦɚɲɢɧ ɚɝɪɨɮɢɪɦɵ «Ⱥ1» ɢ  ɦɚɲɢɧ 

ɚɝɪɨɮɢɪɦɵ «Ⱥ2». ɉɨɞ ɪɚɡɝɪɭɡɤɭ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɡɚɝɨɧɹɸɬɫɹ  

ɦɚɲɢɧ. ɑɢɫɥɨ ɦɚɲɢɧ ɮɢɪɦɵ «Ⱥ1», ɩɨɩɚɜɲɢɯ ɩɨɞ ɪɚɡɝɪɭɡɤɭ -ɫɥɭɱɚɣɧɚɹ 
ɜɟɥɢɱɢɧɚ. 

1) ɫɨɫɬɚɜɢɬɶ ɪɚɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɬɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

2) ɧɚɣɬɢ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɩɨɫɬɪɨɢɬɶ ɟɟ ɝɪɚɮɢɤ. 

3) ɧɚɣɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɸ ɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 
ɨɬɤɥɨɧɟɧɢɟ ɷɬɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

4) ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ. 

Ɂɚɞɚɱɚ 6. 
ɂɡ ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɪɟɦɨɧɬ 10 ɱɚɫɨɜ 7 ɧɭɠɞɚɸɬɫɹ ɜ ɨɛɳɟɣ ɱɢɫɬɤɟ ɦɟɯɚɧɢɡɦɚ. 
ɑɚɫɵ ɧɟ ɪɚɫɫɨɪɬɢɪɨɜɚɧɵ ɩɨ ɜɢɞɭ ɪɟɦɨɧɬɚ. Ɇɚɫɬɟɪ, ɠɟɥɚɹ ɧɚɣɬɢ ɱɚɫɵ, 
ɧɭɠɞɚɸɳɢɟɫɹ ɜ ɱɢɫɬɤɟ, ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɢɯ ɩɨɨɱɟɪɟɞɧɨ ɢ, ɧɚɣɞɹ ɬɚɤɢɟ ɱɚɫɵ, 
ɩɪɟɤɪɚɳɚɟɬ ɞɚɥɶɧɟɣɲɢɣ ɩɪɨɫɦɨɬɪ. ɋɨɫɬɚɜɢɬɶ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ 
ɩɪɨɫɦɨɬɪɟɧɧɵɯ ɱɚɫɨɜ. ɇɚɣɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɸ ɷɬɨɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

.ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 

.ɐɟɥɶ ɪɚɛɨɬɵ; 

.ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  

.ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 



.ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 
8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
 ɑɬɨ ɬɚɤɨɟ ɫɬɟɩɟɧɶ ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɫɭɳɟɫɬɜɟɧɧɵɟ ɱɟɪɬɵ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ? 
 ɑɬɨ ɬɚɤɨɟ ɫɬɟɩɟɧɶ ɪɚɡɛɪɨɫɚɧɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɪɟɞɧɟɝɨ? 
 ɉɟɪɟɱɢɫɥɢɬɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ. 
 Ʉɨɝɞɚ ɞɜɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɧɟɡɚɜɢɫɢɦɵ? 
 

 

 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 11.  
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦ. ɉɪɢɦɟɧɟɧɢɟ ɧɟɪɚɜɟɧɫɬɜ Ɇɚɪɤɨɜɚ ɢ 
ɑɟɛɵɲɟɜɚ ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɡɚɞɚɱ.  
1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 
ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ 
2.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 2 ɱɚɫɚ. 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
ȿɫɥɢ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ X ɩɪɢɧɢɦɚɟɬ ɬɨɥɶɤɨ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɢ 
ɢɦɟɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ M(X),  ɬɨ ɞɥɹ ɥɸɛɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ A 
ɜɟɪɧɨ ɧɟɪɚɜɟɧɫɬɜɨ: 

ɗɬɨ ɜɵɪɚɠɟɧɢɟ ɱɢɬɚɟɬɫɹ ɢ ɩɨɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ X ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɦɟɬ ɡɧɚɱɟɧɢɟ 
ɛɨɥɶɲɟɟ A, ɝɞɟ A – ɩɪɨɢɡɜɨɥɶɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɜɟɥɢɱɢɧɵ  ɝɞɟ M(X) – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
X.  

ɇɟɪɚɜɟɧɫɬɜɨ Ɇɚɪɤɨɜɚ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɢ ɜ ɞɪɭɝɨɣ 

ɮɨɪɦɟ:   

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜɚ Ɇɚɪɤɨɜɚ - ɥɸɛɵɟ 
ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ. 

ɇɟɪɚɜɟɧɫɬɜɨ ɑɟɛɵɲɟɜɚ ɫɩɪɚɜɟɞɥɢɜɨ ɞɥɹ ɥɸɛɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, 
ɢɦɟɸɳɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɸ. Ɉɧɨ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ 
ɜ ɜɢɞɟ: 

ɑɢɬɚɬɶ ɢ ɩɨɧɢɦɚɬɶ ɞɚɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɥɟɞɭɟɬ ɬɚɤ: ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 



ɨɬɤɥɨɧɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X ɨɬ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɩɨ 
ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɦɟɧɶɲɟ ɱɢɫɥɚ , ɝɞɟ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ, ɱɟɦ 

 

ɇɟɪɚɜɟɧɫɬɜɨ ɑɟɛɵɲɟɜɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɢ ɜ ɞɪɭɝɨɣ ɮɨɪɦɟ: 

5. Ɂɚɞɚɧɢɟ. 
ɉɨ ɧɟɪɚɜɟɧɫɬɜɚɦ Ɇɚɪɤɨɜɚ ɢ ɑɟɛɵɲɟɜɚ ɨɰɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɥɨɧɟɧɢɹ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ. 
6. ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 
Ɂɚɞɚɱɚ 1.  
Ɂɚ ɫɭɬɤɢ ɧɚ ɫɬɚɧɰɢɸ ɫɤɨɪɨɣ ɩɨɦɨɳɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɪɟɞɧɟɦ 500 ɜɵɡɨɜɨɜ. 
Ɉɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɡɚ ɫɥɟɞɭɸɳɢɟ ɫɭɬɤɢ ɧɚ ɫɬɚɧɰɢɸ 
ɩɨɫɬɭɩɢɬ     ɚ) ɛɨɥɟɟ 600 ɜɵɡɨɜ; ɛ) ɧɟ ɛɨɥɟɟ 800 ɜɵɡɨɜɨɜ. 
Ɂɚɞɚɱɚ 2.  
ɋɭɦɦɚ ɜɫɟɯ ɜɤɥɚɞɨɜ ɜ ɨɬɞɟɥɟɧɢɢ ɛɚɧɤɚ ɫɨɫɬɚɜɥɹɟɬ 2 ɦɥɧ. ɪɭɛ., ɚ ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɫɥɭɱɚɣɧɨ ɜɡɹɬɵɣ ɜɤɥɚɞ ɧɟ ɩɪɟɜɵɫɢɬ 10 ɬɵɫ. ɪɭɛ. ɪɚɜɧɚ 0,6. Ɉɰɟɧɢɬɶ 
ɱɢɫɥɨ ɜɤɥɚɞɱɢɤɨɜ ɛɚɧɤɚ. 
Ɂɚɞɚɱɚ 3. 
Ɉɰɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɨɬɤɥɨɧɟɧɢɟ ɥɸɛɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɟɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɝɞɟ 
- ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ. 
Ɂɚɞɚɱɚ 4.  
ɂɡɦɟɪɹɟɬɫɹ ɞɥɢɧɚ ɞɟɬɚɥɟɣ ɜ ɩɚɪɬɢɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ 100 ɨɞɢɧɚɤɨɜɵɯ ɹɳɢɤɨɜ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɞɥɢɧɵ ɞɟɬɚɥɢ ɢɡ ɤɚɠɞɨɝɨ ɹɳɢɤɚ ɜɡɹɥɢ ɩɨ ɨɞɧɨɣ. 
Ɉɰɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɪɟɞɧɹɹ ɞɥɢɧɚ 100 ɨɬɨɛɪɚɧɧɵɯ ɞɟɬɚɥɟɣ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɪɟɞɧɟɣ ɞɥɢɧɵ ɞɟɬɚɥɟɣ ɜɨ ɜɫɟɣ ɩɚɪɬɢɢ ɧɟ ɛɨɥɟɟ, ɱɟɦ ɧɚ 5 (ɟɞ. 
ɞɥɢɧɵ) ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 
ɨɬɤɥɨɧɟɧɢɟ ɞɥɢɧɵ ɞɟɬɚɥɢ ɜ ɤɚɠɞɨɦ ɹɳɢɤɟ ɦɟɧɟɟ 7 (ɟɞ. ɞɥɢɧɵ). 
Ɂɚɞɚɱɚ 5. 
ɂɫɩɨɥɶɡɭɹ ɧɟɪɚɜɟɧɫɬɜɨ ɑɟɛɵɲɟɜɚ, ɨɰɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 

, ɟɫɥɢ .  
Ɂɚɞɚɱɚ 6. 
Ⱦɚɧɨ: . ɂɫɩɨɥɶɡɭɹ ɧɟɪɚɜɟɧɫɬɜɨ 
ɑɟɛɵɲɟɜɚ, ɧɚɣɬɢ .  

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 

7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 
 ɇɨɦɟɪ ɢ ɬɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ; 
 ɐɟɥɶ ɪɚɛɨɬɵ; 
 ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  



 ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
 ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
 ɑɬɨ ɬɚɤɨɟ ɫɯɨɞɢɦɨɫɬɶ ɩɨ ɜɟɪɨɹɬɧɨɫɬɢ. 
 Ⱦɥɹ ɤɚɤɢɯ ɜɟɥɢɱɢɧ ɫɩɪɚɜɟɞɥɢɜɨ ɧɟɪɚɜɟɧɫɬɜɨ Ɇɚɪɤɨɜɚ? 
 Ⱦɥɹ ɤɚɤɢɯ ɜɟɥɢɱɢɧ ɫɩɪɚɜɟɞɥɢɜɨ ɧɟɪɚɜɟɧɫɬɜɨ ɑɟɛɵɲɟɜɚ? 
 Ʉɚɤɢɟ ɝɪɚɧɢɰɵ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɬ 

ɧɟɪɚɜɟɧɫɬɜɨ ɑɟɛɵɲɟɜɚ? 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 12. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱɚ ɩɨ ɬɟɨɪɢɢ ɨɱɟɪɟɞɟɣ. Ɂɚɞɚɱɢ ɬɟɨɪɢɢ ɨɱɟɪɟɞɟɣ. 
ɐɟɥɶ ɪɚɛɨɬɵ: ɩɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ 
ɨɱɟɪɟɞɟɣ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 2 ɱɚɫɚ. 
 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 
1. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɡɚɞɚɧɢɟɦ. 
2. Ɉɩɪɟɞɟɥɢɬɶ ɧɨɦɟɪ ɜɚɪɢɚɧɬɚ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɦɟɪɨɦ ɜ ɠɭɪɧɚɥɟ). 
3. ȼɵɩɨɥɧɢɬɶ ɡɚɞɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɚɪɢɚɧɬɨɦ. 
4. Ɉɬɜɟɬɶɬɟ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 
Ɉɱɟɪɟɞɶ – ɷɬɨ ɥɢɧɢɹ ɨɠɢɞɚɧɢɹ. Ɍɟɨɪɢɹ ɨɱɟɪɟɞɟɣ – ɱɚɫɬɶ ɛɨɥɟɟ ɲɢɪɨɤɨɣ 
ɬɟɨɪɢɢ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ ɩɪɨɜɨɞɹɬɫɹ ɨɩɟɪɚɬɢɜɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɫɨɡɞɚɸɬɫɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ. ȼɫɟ ɷɬɨ ɞɟɥɚɟɬɫɹ ɫ ɨɞɧɨɣ ɰɟɥɶɸ – ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɵ, 
ɤɨɬɨɪɵɟ ɫɨɡɞɚɟɬ ɫɬɨɹɧɢɟ ɜ ɨɱɟɪɟɞɹɯ. Ɂɞɟɫɶ ɜɚɠɧɨ ɧɚɣɬɢ ɤɨɦɩɪɨɦɢɫɫɧɵɣ 
ɜɚɪɢɚɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɢɫɬɟɦɭ ɪɚɫɯɨɞɨɜ ɢ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɜ 
ɨɱɟɪɟɞɢ. ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɟɥɟɮɨɧɧɭɸ ɫɢɫɬɟɦɭ ɜ Ʉɨɩɟɧɝɚɝɟɧɟ, ɱɬɨɛɵ 
ɪɚɡɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɬɟɥɟɮɨɧɧɵɯ ɥɢɧɢɣ.

 
ɉɟɪɜɨɩɪɨɯɨɞɰɟɦ ɜ ɬɟɨɪɢɢ ɨɱɟɪɟɞɟɣ ɛɵɥ ɞɚɬɫɤɢɣ ɦɚɬɟɦɚɬɢɤ Ⱥɝɧɟɪ 
Ʉɪɚɪɭɩ (1878-1929), ɜɡɹɜɲɢɣɫɹ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɟɥɟɮɨɧɧɭɸ ɫɢɫɬɟɦɭ ɜ 
Ʉɨɩɟɧɝɚɝɟɧɟ, ɱɬɨɛɵ ɪɚɡɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɬɟɥɟɮɨɧɧɵɯ ɥɢɧɢɣ. 
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ȼ ɬɟɨɪɢɢ ɢɡɭɱɟɧɢɹ ɨɱɟɪɟɞɟɣ ɫɭɳɟɫɬɜɭɸɬ ɡɚɤɨɧɵ ɏɚɪɩɟɪɚ, ɩɨɞɨɛɧɵɟ 
ɡɧɚɦɟɧɢɬɵɦ ɡɚɤɨɧɚɦ Ɇɟɪɮɢ. 
o ɉɟɪɜɵɣ ɡɚɤɨɧ ɏɚɪɩɟɪɚ: ɧɟɜɚɠɧɨ, ɜ ɤɚɤɭɸ ɨɱɟɪɟɞɶ ɬɵ ɫɬɚɧɨɜɢɲɶɫɹ – 

ɜɫɟɝɞɚ ɟɫɬɶ ɨɞɧɚ, ɞɜɢɠɭɳɚɹɫɹ ɛɵɫɬɪɟɟ ɨɫɬɚɥɶɧɵɯ. 
o ȼɬɨɪɨɣ ɡɚɤɨɧ ɏɚɪɩɟɪɚ: ɟɫɥɢ ɬɵ ɩɟɪɟɯɨɞɢɲɶ ɜ ɞɪɭɝɭɸ ɨɱɟɪɟɞɶ, ɬɚ, 

ɤɨɬɨɪɭɸ ɬɵ ɩɨɤɢɧɭɥ, ɧɚɱɢɧɚɟɬ ɞɜɢɝɚɬɶɫɹ ɛɵɫɬɪɟɟ. 
ɉɪɨɛɥɟɦɚ ɨɱɟɪɟɞɟɣ 

ɋɨɜɪɟɦɟɧɧɵɣ ɱɟɥɨɜɟɤ ɩɪɨɜɨɞɢɬ ɜ ɨɠɢɞɚɧɢɢ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɡɧɚɱɢɬɟɥɶɧɭɸ 
ɱɚɫɬɶ ɫɜɨɟɣ ɠɢɡɧɢ. Ɋɚɡɜɟ ɟɫɬɶ ɫɪɟɞɢ ɧɚɫ ɬɟ, ɤɬɨ ɧɢɤɨɝɞɚ ɧɟ ɫɬɨɹɥ ɜ ɨɱɟɪɟɞɢ? 
Ɇɢɪ ɨɠɢɞɚɧɢɹ ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɟɧ: ɨɱɟɪɟɞɢ ɦɚɲɢɧ ɧɚ ɜɴɟɡɞɟ ɧɚ ɩɥɚɬɧɭɸ 
ɞɨɪɨɝɭ, ɨɱɟɪɟɞɢ ɫɚɦɨɥɟɬɨɜ ɧɚ ɜɵɟɡɞɟ ɧɚ ɜɡɥɟɬɧɭɸ ɩɨɥɨɫɭ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɨɱɟɪɟɞɢ ɩɚɫɫɚɠɢɪɨɜ ɤ ɫɬɨɣɤɚɦ ɪɟɝɢɫɬɪɚɰɢɢ; ɨɱɟɪɟɞɶ ɤ ɛɚɧɤɨɦɚɬɚɦ ɜ ɛɨɥɶɲɢɯ 
ɡɞɚɧɢɹɯ, ɨɱɟɪɟɞɶ ɧɚ ɩɪɢɟɦ ɤ ɜɪɚɱɭ ɢɥɢ ɨɱɟɪɟɞɶ ɬɟɥɟɮɨɧɧɵɯ ɡɜɨɧɤɨɜ, ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɵ ɧɚ ɩɨɠɚɪɧɨɣ ɫɬɚɧɰɢɢ... ɗɬɨ ɥɢɲɶ ɧɟɤɨɬɨɪɵɟ 
ɩɪɢɦɟɪɵ. Ɍɟɨɪɢɹ ɨɱɟɪɟɞɟɣ ɩɵɬɚɟɬɫɹ ɫɨɡɞɚɬɶ ɦɨɞɟɥɢ, ɩɨɞɞɚɸɳɢɟɫɹ 
ɩɨɫɥɟɞɭɸɳɟɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. 
Ɇɨɞɟɥɢ ɨɱɟɪɟɞɟɣ 

ɇɟɤɨɬɨɪɵɟ ɦɨɞɟɥɢ ɨɱɟɪɟɞɟɣ ɨɱɟɧɶ ɩɪɨɫɬɵ, ɞɪɭɝɢɟ ɬɪɟɛɭɸɬ ɩɪɢɦɟɧɟɧɢɹ 
ɫɥɨɠɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɬɟɨɪɢɣ. ɉɟɪɜɢɱɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɡɛɢɜɚɟɬ ɢɯ ɧɚ 
ɞɜɟ ɛɨɥɶɲɢɟ ɝɪɭɩɩɵ. 
Ⱦɟɬɟɪɦɢɧɢɪɨɜɚɧɧɚɹ ɨɱɟɪɟɞɶ – ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɚɹ ɦɨɞɟɥɶ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ 
ɡɚɪɚɧɟɟ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ, ɨɩɢɪɚɹɫɶ ɧɚ ɢɡɜɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɧɚɩɪɢɦɟɪ, 
ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɩɪɢɛɵɬɢɹ ɢ ɨɠɢɞɚɧɢɹ. ɗɬɨ «ɨɱɟɪɟɞɶ ɛɟɡ ɫɸɪɩɪɢɡɨɜ». 
ȼɟɪɨɹɬɧɨɫɬɧɚɹ ɨɱɟɪɟɞɶ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ 
ɜɟɪɨɹɬɧɨɫɬɟɣ. ɗɬɨ ɛɨɥɟɟ ɪɟɚɥɢɫɬɢɱɧɚɹ ɦɨɞɟɥɶ, ɱɟɦ ɩɪɟɞɵɞɭɳɚɹ. ȼ 
ɞɨɠɞɥɢɜɵɣ ɞɟɧɶ, ɧɚɩɪɢɦɟɪ, ɟɫɬɶ ɛɨɥɶɲɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɭɜɟɥɢɱɚɬɫɹ 
ɨɱɟɪɟɞɢ ɧɚ ɫɬɨɹɧɤɚɯ ɬɚɤɫɢ ɢ ɭɦɟɧɶɲɚɬɫɹ ɨɱɟɪɟɞɢ ɜ ɤɚɫɫɵ ɡɨɨɩɚɪɤɚ. 
Уɫɥɨɜɢɟ ɡɚɞɚɱɢ: 
ȼ ɦɚɫɬɟɪɫɤɨɣ ɪɚɛɨɬɚɟɬ 4 ɦɚɫɬɟɪɚ. Ʉɥɢɟɧɬɵ ɩɪɢɯɨɞɹɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜ 
ɫɪɟɞɧɟɦ ɤɚɠɞɵɟ 10 ɦɢɧɭɬ, ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 1 ɤɥɢɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 30 
ɦɢɧɭɬ. Ɉɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɩɟɪɜɵɯ 7-ɢ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ, ɜɟɪɨɹɬɧɨɫɬɶ 
ɨɬɤɚɡɚ ɢ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɨɱɟɪɟɞɢ. 

ɉɨɫɬɪɨɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɋɆɈ 

Ɍɢɩ  ɫɢɫɬɟɦɵ: ɋɆɈ ɫ ɨɠɢɞɚɧɢɟɦ 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ: n=4 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɹɜɨɤ:  λ = 1/10 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ:  µ = 1/30 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɤɚɧɚɥɨɜ:  α = λ/ µ  = 3 
Ɋɚɡɦɟɱɟɧɧɵɣ ɝɪɚɮ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ: 

 



S0 – ɫɨɫɬɨɹɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɜ ɫɢɫɬɟɦɟ ɨɬɫɭɬɫɬɜɭɸɬ ɡɚɹɜɤɢ; 
S1 – ɫɨɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɫɢɫɬɟɦɟ 1 ɡɚɹɜɤɚ; 
S4 – ɫɨɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɫɢɫɬɟɦɟ 4 ɡɚɹɜɤɢ, ɜɫɟ ɤɚɧɚɥɵ ɡɚɧɹɬɵ; 
S5 – ɫɨɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɫɢɫɬɟɦɟ 5 ɡɚɹɜɨɤ, 1 ɡɚɹɜɤɚ ɜ ɨɱɟɪɟɞɢ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ  
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ɋɨɞɟɪɠɚɧɢɟ ɨɬɱёɬɚ: 
1. ɇɚɡɜɚɧɢɟ ɢ ɰɟɥɶ ɪɚɛɨɬɵ.  
2. ɍɤɚɡɚɬɶ ɧɨɦɟɪ ɜɚɪɢɚɧɬɚ, ɩɪɢɜɟɫɬɢ ɭɫɥɨɜɢɹ ɡɚɞɚɧɢɣ ɫɜɨɟɝɨ ɜɚɪɢɚɧɬɚ. 
3. ɉɪɟɞɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ. 
4. Ɉɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
5.  ȼɵɜɨɞ ɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ. 
 
Ɂɚɞɚɧɢɟ: 
ȼɵɩɨɥɧɢɬɟ ɡɚɞɚɧɢɹ ɫɨɝɥɚɫɧɨ ɜɚɪɢɚɧɬɭ. 
ȼɚɪɢɚɧɬ 1  
 ɇɚ ɫɬɚɧɰɢɢ ɪɚɛɨɬɚɟɬ ɧɟɫɤɨɥɶɤɨ  ɤɚɫɫ ɩɨ ɩɪɨɞɚɠɟ ɠɟɬɨɧɨɜ. ɋɪɟɞɧɟɟ ɜɪɟɦɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1 ɦɢɧɭɬɭ, ɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɜɧɚ 3 (ɱɟɥ ɜ ɦɢɧɭɬɭ).  Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɨɱɟɪɟɞɢ 
ɞɥɹ  ɫɟɦɢ  ɪɚɛɨɬɚɸɳɢɯ ɤɚɫɫ ɢ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɨɱɟɪɟɞɢ.  
ȼɚɪɢɚɧɬ 2 

ȼ ɦɚɫɬɟɪɫɤɨɣ ɪɚɛɨɬɚɟɬ  5 ɦɚɫɬɟɪɨɜ. Ʉɥɢɟɧɬɵ ɩɪɢɯɨɞɹɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜ 
ɫɪɟɞɧɟɦ ɤɚɠɞɵɟ 20 ɦɢɧɭɬ, ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 1 ɤɥɢɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 1,5 
ɱɚɫɚ. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɤɥɢɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ ɢ ɫɪɟɞɧɸɸ ɞɥɢɧɭ 
ɨɱɟɪɟɞɢ. 
ȼɚɪɢɚɧɬ 3 

ȺɌɋ ɢɦɟɟɬ 6 ɥɢɧɢɣ ɫɜɹɡɢ. ɉɨɬɨɤ ɡɚɹɜɨɤ ɢɦɟɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 1 ɜɵɡɨɜ 
ɦɢɧɭɬɭ, ɚ ɜɪɟɦɹ ɤɚɠɞɨɝɨ ɪɚɡɝɨɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 3 ɦɢɧɭɬɵ. 
Ɉɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɧɢ ɨɞɧɚ ɥɢɧɢɹ ɫɜɹɡɢ 
ɧɟ ɛɭɞɟɬ ɡɚɧɹɬɚ. 
ȼɚɪɢɚɧɬ 4 



ȺɌɋ ɢɦɟɟɬ  5 ɥɢɧɢɣ ɫɜɹɡɢ. ɉɨɬɨɤ ɡɚɹɜɨɤ ɢɦɟɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 2 ɜɵɡɨɜɚ ɜ 
ɦɢɧɭɬɭ, ɚ ɜɪɟɦɹ ɤɚɠɞɨɝɨ ɪɚɡɝɨɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 3 ɦɢɧɭɬɵ. 
Ɉɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɧɢ ɨɞɧɚ ɥɢɧɢɹ ɫɜɹɡɢ 
ɧɟ ɛɭɞɟɬ ɡɚɧɹɬɚ. 
ȼɚɪɢɚɧɬ 5 

 ɇɚ ɫɬɚɧɰɢɢ ɪɚɛɨɬɚɟɬ ɧɟɫɤɨɥɶɤɨ  ɤɚɫɫ ɩɨ ɩɪɨɞɚɠɟ ɠɟɬɨɧɨɜ. ɋɪɟɞɧɟɟ ɜɪɟɦɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0.5 ɦɢɧɭɬɵ, ɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɜɧɚ 8 (ɱɟɥ. ɜ ɦɢɧɭɬɭ).  Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɨɱɟɪɟɞɢ 
ɞɥɹ 5  ɪɚɛɨɬɚɸɳɢɯ ɤɚɫɫ.  
ȼɚɪɢɚɧɬ 6 

ȼ ɦɚɫɬɟɪɫɤɨɣ ɪɚɛɨɬɚɟɬ 8 ɦɚɫɬɟɪɨɜ. Ʉɥɢɟɧɬɵ ɩɪɢɯɨɞɹɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜ 
ɫɪɟɞɧɟɦ ɤɚɠɞɵɟ 10 ɦɢɧɭɬ, ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 1 ɤɥɢɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɱɚɫ. 
Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɫɜɨɛɨɞɧɵɯ ɦɚɫɬɟɪɨɜ ɢ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɨɱɟɪɟɞɢ.  
ȼɚɪɢɚɧɬ 7 

 ɇɚ ɫɬɚɧɰɢɢ ɪɚɛɨɬɚɟɬ ɧɟɫɤɨɥɶɤɨ  ɤɚɫɫ ɩɨ ɩɪɨɞɚɠɟ ɠɟɬɨɧɨɜ. ɋɪɟɞɧɟɟ ɜɪɟɦɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 2 ɦɢɧɭɬɭ, ɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɜɧɚ 2 (ɱɟɥ ɜ ɦɢɧɭɬɭ).  Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɨɱɟɪɟɞɢ 
ɞɥɹ  ɲɟɫɬɢ  ɪɚɛɨɬɚɸɳɢɯ ɤɚɫɫ ɢ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɨɱɟɪɟɞɢ.  
ȼɚɪɢɚɧɬ 8 

 ɋɆɈ  ɢɦɟɟɬ 6 ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɤɚɧɚɥɨɜ. ɉɨɬɨɤ ɡɚɹɜɨɤ,  ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ,  ɢɦɟɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ  0,1 (ɡɚɹɜɨɤ ɜ ɦɢɧ.). ȼɪɟɦɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ  20 ɦɢɧɭɬ.  ȼɵɱɢɫɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 
ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ  ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɡɚɹɜɤɢ ɜ ɨɱɟɪɟɞɢ. 
ȼɚɪɢɚɧɬ 9  
ɋɆɈ  ɢɦɟɟɬ 5 ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɤɚɧɚɥɨɜ. ȼɪɟɦɹ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɹɜɨɤ 
ɫɨɫɬɚɜɥɹɟɬ 5 ɦɢɧɭɬ.  ȼɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ  20 ɦɢɧɭɬ.  
ȼɵɱɢɫɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ  ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ 
ɡɚɹɜɤɢ ɜ ɨɱɟɪɟɞɢ. 
ȼɚɪɢɚɧɬ 10 

 Ⱦɜɚ ɦɚɫɬɟɪɚ  ɨɛɫɥɭɠɢɜɚɸɬ 10 ɭɫɬɪɨɣɫɬɜ, ɬɪɟɛɭɸɳɢɯ ɩɨɫɬɨɹɧɧɨɣ 
ɪɟɝɭɥɢɪɨɜɤɢ. ɋɪɟɞɧɟɟ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ 1-ɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɨɞɧɢɦ ɦɚɫɬɟɪɨɦ ɫɨɫɬɚɜɥɹɟɬ  2 ɱɚɫɚ, ɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ 0,2. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɨɱɟɪɟɞɢ ɢ 
ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ. 
 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 
1. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ ɨɱɟɪɟɞɢ? 
2. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɨɱɟɪɟɞɢ? 

3. ɑɬɨ ɧɚɡɵɜɚɸɬ  ɋɆɈ? 
4. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɋɆɈ? 
5. ɉɟɪɟɱɢɫɥɢɬɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɬɟɨɪɢɢ ɨɱɟɪɟɞɟɣ? 
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Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɫɢɫɬɟɦɟ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 
ɉɭɚɫɫɨɧɚ. Ƚɚɭɫɫɨɜɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ  
1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 

 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɬɟɨɪɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

2.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ. 
Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɉɭɚɫɫɨɧɚ 

ɂɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɪɹɞɟ ɜɨɩɪɨɫɨɜ ɮɢɡɢɤɢ, ɬɟɨɪɢɢ ɫɜɹɡɢ, ɬɟɨɪɢɢ 
ɧɚɞɟɠɧɨɫɬɢ, ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬ.ɞ. ȼɫɸɞɭ, ɝɞɟ ɜ ɬɟɱɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɫɥɭɱɚɣɧɨɟ ɱɢɫɥɨ ɤɚɤɢɯ-ɬɨ 
ɫɨɛɵɬɢɣ (ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɪɚɫɩɚɞɨɜ, ɬɟɥɟɮɨɧɧɵɯ ɜɵɡɨɜɨɜ, ɨɬɤɚɡɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɫɱɚɫɬɧɵɣ ɫɥɭɱɚɹɯ ɢ ɬ.ɩ.).  

Ɋɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɭɸ ɫɢɬɭɚɰɢɸ, ɜ ɤɨɬɨɪɨɣ ɜɨɡɧɢɤɚɟɬ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɉɭɚɫɫɨɧɚ. ɉɭɫɬɶ ɧɟɤɨɬɨɪɵɟ ɫɨɛɵɬɢɹ (ɩɨɤɭɩɤɢ ɜ ɦɚɝɚɡɢɧɟ) 
ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɫɥɭɱɚɣɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ 
ɩɨɹɜɥɟɧɢɣ ɬɚɤɢɯ ɫɨɛɵɬɢɣ ɜ ɩɪɨɦɟɠɭɬɤɟ ɜɪɟɦɟɧɢ ɨɬ 0 ɞɨ Ɍ.  

ɋɥɭɱɚɣɧɨɟ ɱɢɫɥɨ ɫɨɛɵɬɢɣ, ɩɪɨɢɫɲɟɞɲɢɯ ɡɚ ɜɪɟɦɹ ɨɬ 0 ɞɨ Ɍ, 
ɪɚɫɩɪɟɞɟɥɟɧɨ ɩɨ ɡɚɤɨɧɭ ɉɭɚɫɫɨɧɚ ɫ ɩɚɪɚɦɟɬɪɨɦ  l=ɚɌ, ɝɞɟ ɚ>0 – ɩɚɪɚɦɟɬɪ 
ɡɚɞɚɱɢ, ɨɬɪɚɠɚɸɳɢɣ ɫɪɟɞɧɸɸ ɱɚɫɬɨɬɭ ɫɨɛɵɬɢɣ. ȼɟɪɨɹɬɧɨɫɬɶ k ɩɨɤɭɩɨɤ ɜ 
ɬɟɱɟɧɢɟ ɛɨɥɶɲɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ,  (ɧɚɩɪɢɦɟɪ, – ɞɧɹ)  ɫɨɫɬɚɜɢɬ   

P(Z=k) =  
ɇɨɪɦɚɥɶɧɨɟ (ɝɚɭɫɫɨɜɫɤɨɟ) ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɇɨɪɦɚɥɶɧɨɟ (ɝɚɭɫɫɨɜɫɤɨɟ) ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɧɢɦɚɟɬ ɰɟɧɬɪɚɥɶɧɨɟ ɦɟɫɬɨ ɜ 
ɬɟɨɪɢɢ ɢ ɩɪɚɤɬɢɤɟ ɜɟɪɨɹɬɧɨɫɬɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ 
ɧɟɩɪɟɪɵɜɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɤ ɛɢɧɨɦɢɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɜɩɟɪɜɵɟ 
ɪɚɫɫɦɚɬɪɢɜɚɥ Ⱥ.Ɇɭɚɜɪ ɜ 1733 ɝ. ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɧɨɪɦɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɧɨɜɚ ɨɬɤɪɵɥɢ ɢ ɢɡɭɱɢɥɢ Ʉ.Ƚɚɭɫɫ (1809 ɝ.) ɢ  ɉ.Ʌɚɩɥɚɫ, 
ɤɨɬɨɪɵɟ ɩɪɢɲɥɢ ɤ ɧɨɪɦɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɜ ɫɜɹɡɢ ɫ ɪɚɛɨɬɨɣ ɩɨ ɬɟɨɪɢɢ ɨɲɢɛɨɤ 
ɧɚɛɥɸɞɟɧɢɣ.  
ɇɟɩɪɟɪɵɜɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɏ ɧɚɡɵɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨ 
ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ, ɟɫɥɢ ɟɟ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɜɧɚ 

ɝɞɟ   ɫɨɜɩɚɞɚɟɬ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ ɜɟɥɢɱɢɧɵ ɏ:  =Ɇ(ɏ), 
ɩɚɪɚɦɟɬɪ s ɫɨɜɩɚɞɚɟɬ ɫɨ ɫɪɟɞɧɢɦ ɤɜɚɞɪɚɬɢɱɟɫɤɢɦ ɨɬɤɥɨɧɟɧɢɟɦ ɜɟɥɢɱɢɧɵ ɏ: s 
=s(ɏ). Ƚɪɚɮɢɤ ɮɭɧɤɰɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, 
ɢɦɟɟɬ ɜɢɞ ɤɭɩɨɥɨɨɛɪɚɡɧɨɣ ɤɪɢɜɨɣ, ɧɚɡɵɜɚɟɦɨɣ Ƚɚɭɫɫɨɜɨɣ, ɬɨɱɤɚ ɦɚɤɫɢɦɭɦɚ 



ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ (ɚ;  ). Ɂɧɚɱɢɬ, ɷɬɚ ɨɪɞɢɧɚɬɚ ɭɛɵɜɚɟɬ ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ 
ɡɧɚɱɟɧɢɹ s (ɤɪɢɜɚɹ «ɫɠɢɦɚɟɬɫɹ» ɤ ɨɫɢ Ɉɯ) ɢ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɛɵɜɚɧɢɟɦ ɡɧɚɱɟɧɢɹ 
s (ɤɪɢɜɚɹ «ɪɚɫɬɹɝɢɜɚɟɬɫɹ» ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ Ɉɭ). ɂɡɦɟɧɟɧɢɟ 
ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ   (ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɡɧɚɱɟɧɢɢ s) ɧɟ ɜɥɢɹɟɬ ɧɚ ɮɨɪɦɭ 

ɤɪɢɜɨɣ, ɚ ɥɢɲɶ ɩɟɪɟɦɟɳɚɟɬ ɤɪɢɜɭɸ ɜɞɨɥɶ ɨɫɢ Ɉɯ.  
 

ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɩɚɪɚɦɟɬɪɚɦɢ  =0 ɢ s=1 ɧɚɡɵɜɚɟɬɫɹ 
ɧɨɪɦɢɪɨɜɚɧɧɵɦ. Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋȼ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:  

5. Ɂɚɞɚɧɢɟ 
Ɋɟɲɢɬɶ ɡɚɞɚɱɢ ɬɟɨɪɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɦɟɧɹɹ Ƚɚɭɫɫɨɜɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɉɭɚɫɫɨɧɚ. 
6. ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 
Ɂɚɞɚɱɚ 1. 
 
Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪ ɢɦɟɟɬ 10000 ɪɚɧɡɢɫɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ. ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɬɪɚɧɡɢɫɬɨɪ ɜɵɣɞɟɬ ɢɡ ɫɬɪɨɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
ɩɪɢɛɨɪɚ, ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɦɚɥɨɜɟɪɨɹɬɧɨɣ ɢ ɫɨɫɬɚɜɥɹɟɬ 0,0007. 
Ɉɩɪɟɞɟɥɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ Ɇ (ɏ) ɢ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 
ɨɬɤɥɨɧɟɧɢɟ S (ɏ) ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɏ — ɱɢɫɥɚ ɬɪɚɧɡɢɫɬɨɪɨɜ, ɜɵɣɞɭɬ ɢɡ 
ɫɬɪɨɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɨɪɚ. 
Ɂɚɞɚɱɚ 2. 
ȼ ɪɵɛɚɰɤɨɦ ɝɨɪɨɞɤɟ 99,99% ɦɭɠɱɢɧ ɯɨɬɹ ɛɵ ɪɚɡ ɜ ɠɢɡɧɢ ɛɵɥɢ ɧɚ ɪɵɛɚɥɤɟ. 
ɉɪɨɜɨɞɹɬ ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɪɟɞɢ 10000 ɧɚɭɝɚɞ ɜɵɛɪɚɧɧɵɯ 
ɦɭɠɱɢɧ. Ɉɩɪɟɞɟɥɢɬɶ ɞɢɫɩɟɪɫɢɸ D (X) ɢ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢ S 
(ɏ) ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɏ — ɱɢɫɥɚ ɦɭɠɱɢɧ, ɤɨɬɨɪɵɟ ɧɢ ɪɚɡɭ ɧɟ ɛɵɥɢ ɧɚ 
ɪɵɛɚɥɤɟ. 
Ɂɚɞɚɱɚ 3. 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ ɛɪɚɤɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɫɬɚɧɤɨɦ-ɚɜɬɨɦɚɬɨɦ ɜ 
ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɱɚɫɚ, ɪɚɜɧɨ 6. ɋɨɫɬɚɜɢɬɶ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ  – ɱɢɫɥɚ ɛɪɚɤɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 



ɢɡɝɨɬɨɜɥɟɧɵ ɫɬɚɧɤɨɦ-ɚɜɬɨɦɚɬɨɦ ɜ ɛɥɢɠɚɣɲɢɟ ɩɨɥɱɚɫɚ. ɇɚɣɬɢ ɱɢɫɥɨɜɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ     ɷɬɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
Ɂɚɞɚɱɚ 4. 
Ⱦɜɚ ɪɚɜɧɨɫɢɥɶɧɵɯ ɢɝɪɨɤɚ ɢɝɪɚɸɬ ɜ ɢɝɪɭ, ɧɢɱɶɢ ɜ ɤɨɬɨɪɨɣ ɢɫɤɥɸɱɚɸɬɫɹ. 
ɋɨɫɬɚɜɢɬɶ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ – ɱɢɫɥɚ ɩɚɪɬɢɣ, 
ɤɨɬɨɪɵɟ ɜɵɢɝɪɚɟɬ ɩɟɪɜɵɣ ɢɝɪɨɤ, ɟɫɥɢ ɛɭɞɭɬ ɢɝɪɚɬɶɫɹ 4 ɩɚɪɬɢɢ. ɇɚɣɬɢ 
ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
Ɂɚɞɚɱɚ 5. 
ȼ ɦɚɝɚɡɢɧ ɩɪɢɜɟɡɥɢ 300 ɫɬɟɤɥɹɧɧɵɯ ɛɭɬɵɥɨɤ ɫ ɦɢɧɟɪɚɥɶɧɨɣ ɜɨɞɨɣ. ɂɡɜɟɫɬɧɨ, 
ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɨɞɧɚ ɢɡ 500 ɛɭɬɵɥɨɤ ɪɚɡɛɢɜɚɟɬɫɹ. ɋɨɫɬɚɜɢɬɶ 
ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ – ɱɢɫɥɚ ɪɚɡɛɢɬɵɯ ɛɭɬɵɥɨɤ ɜ 
ɩɪɢɜɟɡɟɧɧɨɣ ɩɚɪɬɢɢ. ɇɚɣɬɢ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɨɣ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɵ. 
Ɂɚɞɚɱɚ 6. 
ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɏ ɪɚɫɩɪɟɞɟɥɟɧɚ ɩɨ ɡɚɤɨɧɭ ɉɭɚɫɫɨɧɚ. ɇɚɣɬɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɸ ɢ , ɟɫɥɢ ɚ=4. 
Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 
7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

1) ɇɨɦɟɪ ɢ ɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ; 
2) ɐɟɥɶ ɪɚɛɨɬɵ; 
3) ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
4) ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
5) ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
 ɉɪɢ ɚɧɚɥɢɡɟ ɤɚɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɉɭɚɫɫɨɧɨɜɫɤɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ? 
 ɑɟɦ ɩɨ ɫɭɬɢ ɹɜɥɹɸɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ? 
 ɋɚɦɨɟ ɩɪɨɫɬɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
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Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɫɢɫɬɟɦɟ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɋɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ  
 
1. ɐɟɥɶ ɡɚɧɹɬɢɹ: 

 ɉɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

 ɉɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɨɜ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ: 4 ɱɚɫɚ 

Кɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ: 
Ɉɫɧɨɜɵ ɡɧɚɧɢɣ ɨɛ ɨɱɟɪɟɞɹɯ, ɢɧɨɝɞɚ ɧɚɡɵɜɚɟɦɵɟ ɬɟɨɪɢɟɣ ɨɱɟɪɟɞɟɣ ɢɥɢ 
ɬɟɨɪɢɟɣ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɨɫɬɚɜɥɹɸɬ ɜɚɠɧɭɸ ɱɚɫɬɶ ɬɟɨɪɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ. Ɉɱɟɪɟɞɢ — ɨɛɵɱɧɨɟ ɹɜɥɟɧɢɟ. Ɉɧɢ ɦɨɝɭɬ ɧɨɫɢɬɶ 
ɮɨɪɦɭ ɨɠɢɞɚɧɢɹ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɹ ɜ ɰɟɧɬɪɟ ɚɜɬɨɫɟɪɜɢɫɚ ɢɥɢ ɨɠɢɞɚɧɢɹ 
ɫɬɭɞɟɧɬɚɦɢ ɤɨɧɫɭɥɶɬɚɰɢɢ ɭ ɩɪɨɮɟɫɫɨɪɚ. ȼ ɬɚɛɥɢɰɟ ɩɟɪɟɱɢɫɥɟɧɵ ɧɟɤɨɬɨɪɵɟ 
ɩɪɢɦɟɪɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɱɟɪɟɞɟɣ ɜ ɫɢɫɬɟɦɚɯ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ:  

Ʉɚɠɞɚɹ ɋɆɈ ɫɨɫɬɨɢɬ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɱɢɫɥɚ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɟɞɢɧɢɰ 
(ɩɪɢɛɨɪɨɜ, ɭɫɬɪɨɣɫɬɜ, ɩɭɧɤɬɨɜ, ɫɬɚɧɰɢɣ), ɤɨɬɨɪɵɟ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɤɚɧɚɥɚɦɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. Ʉɚɧɚɥɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɥɢɧɢɢ ɫɜɹɡɢ, ɪɚɛɨɱɢɟ ɬɨɱɤɢ, 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɩɪɨɞɚɜɰɵ ɢ ɞɪ. ɉɨ ɱɢɫɥɭ ɤɚɧɚɥɨɜ ɋɆɈ 
ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɨɞɧɨɤɚɧɚɥɶɧɵɟ ɢ ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ. 
 
Ɂɚɹɜɤɢ ɩɨɫɬɭɩɚɸɬ ɜ ɋɆɈ ɨɛɵɱɧɨ ɧɟ ɪɟɝɭɥɹɪɧɨ, ɚ ɫɥɭɱɚɣɧɨ, ɨɛɪɚɡɭɹ ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɣ ɫɥɭɱɚɣɧɵɣ ɩɨɬɨɤ ɡɚɹɜɨɤ (ɬɪɟɛɨɜɚɧɢɣ). Ɉɛɫɥɭɠɢɜɚɧɢɟ ɡɚɹɜɨɤ, 
ɜɨɨɛɳɟ ɝɨɜɨɪɹ, ɬɚɤɠɟ ɩɪɨɞɨɥɠɚɟɬɫɹ ɤɚɤɨɟ-ɬɨ ɫɥɭɱɚɣɧɨɟ ɜɪɟɦɹ. ɋɥɭɱɚɣɧɵɣ 
ɯɚɪɚɤɬɟɪ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɢ ɜɪɟɦɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɋɆɈ 
ɨɤɚɡɵɜɚɟɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨ: ɜ ɤɚɤɢɟ-ɬɨ ɩɟɪɢɨɞɵ ɜɪɟɦɟɧɢ 
ɫɤɚɩɥɢɜɚɟɬɫɹ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɹɜɨɤ (ɨɧɢ ɥɢɛɨ ɫɬɚɧɨɜɹɬɫɹ ɜ 
ɨɱɟɪɟɞɶ, ɥɢɛɨ ɩɨɤɢɞɚɸɬ ɋɆɈ ɧɟɨɛɫɥɭɠɟɧɧɵɦɢ), ɜ ɞɪɭɝɢɟ ɠɟ ɩɟɪɢɨɞɵ ɋɆɈ 
ɪɚɛɨɬɚɟɬ ɫ ɧɟɞɨɝɪɭɡɤɨɣ ɢɥɢ ɩɪɨɫɬɚɢɜɚɟɬ. 
 
ɉɪɟɞɦɟɬɨɦ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɡɚɞɚɧɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɋɆɈ 
(ɱɢɫɥɨ ɤɚɧɚɥɨɜ, ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɯɚɪɚɤɬɟɪ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɢ ɬ.ɩ.) ɫ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɋɆɈ, ɨɩɢɫɵɜɚɸɳɢɦɢ ɟɟ ɫɩɨɫɨɛɧɨɫɬɶ 
ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɩɨɬɨɤɨɦ ɡɚɹɜɨɤ. 



ȼ ɤɚɱɟɫɬɜɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɋɆɈ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɫɪɟɞɧɟɟ 
ɱɢɫɥɨ ɡɚɹɜɨɤ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ; ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɡɚɹɜɨɤ ɜ 
ɨɱɟɪɟɞɢ; ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ; ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɜ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɛɟɡ ɨɠɢɞɚɧɢɹ; ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɱɢɫɥɨ ɡɚɹɜɨɤ ɜ ɨɱɟɪɟɞɢ 
ɩɪɟɜɵɫɢɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɬ.ɩ. 
ɋɆɈ ɞɟɥɹɬ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɬɢɩɚ (ɤɥɚɫɫɚ): ɋɆɈ ɫ ɨɬɤɚɡɚɦɢ ɢ ɋɆɈ ɫ 
ɨɠɢɞɚɧɢɟɦ (ɨɱɟɪɟɞɶɸ). ȼ ɋɆɈ ɫ ɨɬɤɚɡɚɦɢ ɡɚɹɜɤɚ, ɩɨɫɬɭɩɢɜɲɚɹ ɜ ɦɨɦɟɧɬ, 
ɤɨɝɞɚ ɜɫɟ ɤɚɧɚɥɵ ɡɚɧɹɬɵ, ɩɨɥɭɱɚɟɬ ɨɬɤɚɡ, ɩɨɤɢɞɚɟɬ ɋɆɈ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɩɪɨɰɟɫɫɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟ ɭɱɚɫɬɜɭɟɬ (ɧɚɩɪɢɦɟɪ, ɡɚɹɜɤɚ ɧɚ ɬɟɥɟɮɨɧɧɵɣ 
ɪɚɡɝɨɜɨɪ ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɜɫɟ ɤɚɧɚɥɵ ɡɚɧɹɬɵ, ɩɨɥɭɱɚɟɬ ɨɬɤɚɡ ɢ ɩɨɤɢɞɚɟɬ ɋɆɈ 
ɧɟɨɛɫɥɭɠɟɧɧɨɣ). ȼ ɋɆɈ ɫ ɨɠɢɞɚɧɢɟɦ ɡɚɹɜɤɚ, ɩɪɢɲɟɞɲɚɹ ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ 
ɜɫɟ ɤɚɧɚɥɵ ɡɚɧɹɬɵ, ɧɟ ɭɯɨɞɢɬ, ɚ ɫɬɚɧɨɜɢɬɫɹ ɜ ɨɱɟɪɟɞɶ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
ɋɆɈ ɫ ɨɠɢɞɚɧɢɟɦ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɪɚɡɧɵɟ ɜɢɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 
ɤɚɤ ɨɪɝɚɧɢɡɨɜɚɧɚ ɨɱɟɪɟɞɶ: ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɢɥɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ.  
5. Ɂɚɞɚɧɢɟ.  
Ɋɟɲɢɬɶ ɡɚɞɚɱɢ ɢɫɩɨɥɶɡɭɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɩɨɫɬɪɨɟɧɢɹ  ɋɆɈ.  
6. ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 
Ɂɚɞɚɱɚ 1.  
ɇɚ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɥɶɬ ɩɨɫɬɭɩɚɟɬ ɩɨɬɨɤ ɡɚɹɜɨɤ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɩɨɬɨɤɨɦ 
ɗɪɥɚɧɝɚ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɪɚɜɧɚ 6 ɡɚɹɜɨɤ ɜ ɱɚɫ. 
ȿɫɥɢ ɞɢɫɩɟɬɱɟɪ ɜ ɫɥɭɱɚɣɧɵɣ ɦɨɦɟɧɬ ɨɫɬɚɜɥɹɟɬ ɩɭɥɶɬ, ɬɨ ɩɪɢ ɩɟɪɜɨɣ ɠɟ 
ɨɱɟɪɟɞɧɨɣ ɡɚɹɜɤɟ ɨɧ ɨɛɹɡɚɧ ɜɟɪɧɭɬɶɫɹ ɤ ɩɭɥɶɬɭ. ɇɚɣɬɢ ɩɥɨɬɧɨɫɬɶ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɨɱɟɪɟɞɧɨɣ ɡɚɹɜɤɢ ɢ ɩɨɫɬɪɨɢɬɶ ɟɟ ɝɪɚɮɢɤ. 
ȼɵɱɢɫɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɞɢɫɩɟɬɱɟɪ ɫɦɨɠɟɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɨɬ 10 ɞɨ 20 
ɦɢɧɭɬ.  
Ɂɚɞɚɱɚ 2.  
Ⱦɢɫɩɥɟɣɧɵɣ ɡɚɥ ɢɦɟɟɬ 5 ɞɢɫɩɥɟɟɜ. ɉɨɬɨɤ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɪɨɫɬɟɣɲɢɣ. 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɩɨɫɟɳɚɸɳɢɯ ɞɢɫɩɥɟɣɧɵɣ ɡɚɥ ɡɚ ɫɭɬɤɢ, ɪɚɜɧɨ 
140. ȼɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɨɞɧɢɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɚ ɨɞɧɨɦ ɞɢɫɩɥɟɟ 
ɪɚɫɩɪɟɞɟɥɟɧɨ ɩɨ ɩɨɤɚɡɚɬɟɥɶɧɨɦɭ ɡɚɤɨɧɭ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 40 ɦɢɧɭɬ. 
Ɉɩɪɟɞɟɥɢɬɶ, ɫɭɳɟɫɬɜɭɟɬ ɥɢ ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɡɚɥɚ; ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɫɬɚɧɟɬ ɜɫɟ ɞɢɫɩɥɟɢ ɡɚɧɹɬɵɦɢ; ɫɪɟɞɧɟɟ ɱɢɫɥɨ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɞɢɫɩɥɟɣɧɨɦ ɡɚɥɟ; ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɨɱɟɪɟɞɢ; 
ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɞɢɫɩɥɟɹ; ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɞɢɫɩɥɟɣɧɨɦ ɡɚɥɟ. 
Ɂɚɞɚɱɚ 3.  
ȼ ɞɜɭɯɤɚɧɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɋɆɈ) ɫ ɨɬɤɚɡɚɦɢ 
ɩɨɫɬɭɩɚɟɬ ɫɬɚɰɢɨɧɚɪɧɵɣ ɩɭɚɫɫɨɧɨɜɫɤɢɣ ɩɨɬɨɤ ɡɚɹɜɨɤ. ȼɪɟɦɹ ɦɟɠɞɭ 
ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɡɚɹɜɨɤ ɪɚɫɩɪɟɞɟɥɟɧɨ ɩɨ 
ɩɨɤɚɡɚɬɟɥɶɧɨɦɭ ɡɚɤɨɧɭ ɫ ɩɚɪɚɦɟɬɪɨɦ λ=5 ɡɚɹɜɨɤ ɜ ɦɢɧɭɬɭ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɠɞɨɣ ɡɚɹɜɤɢ ɪɚɜɧɚ 0,5 ɦɢɧ. Ɇɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ ɧɚɣɬɢ 
ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɨɛɫɥɭɠɟɧɧɵɯ ɡɚɹɜɨɤ ɡɚ ɜɪɟɦɹ 4 ɦɢɧ. ɍɤɚɡɚɧɢɟ: ɩɪɨɜɟɫɬɢ ɬɪɢ 
ɢɫɩɵɬɚɧɢɹ. 
Ɂɚɞɚɱɚ 4. 



ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɬɟɥɟɮɨɧɧɵɯ ɡɜɨɧɤɨɜ ɜ ɚɝɟɧɬɫɬɜɨ ɩɨ ɡɚɤɚɡɭ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɛɢɥɟɬɨɜ, ɢɦɟɸɳɟɦɭ ɨɞɢɧ ɬɟɥɟɮɨɧ, ɫɨɫɬɚɜɥɹɟɬ 16 ɜɵɡɨɜɨɜ 
ɜ ɱɚɫ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɮɨɪɦɥɟɧɢɹ ɡɚɤɚɡɚ ɧɚ ɛɢɥɟɬ ɪɚɜɧɚ 2.4 ɦɢɧɭɬɵ. 
Ɉɩɪɟɞɟɥɢɬɶ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɢ ɚɛɫɨɥɸɬɧɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɬɨɣ 
ɋɆɈ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ (ɡɚɧɹɬɨɫɬɢ ɬɟɥɟɮɨɧɚ). ɋɤɨɥɶɤɨ ɬɟɥɟɮɨɧɨɜ ɞɨɥɠɧɨ 
ɛɵɬɶ ɜ ɚɝɟɧɬɫɬɜɟ, ɱɬɨɛɵ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɥɚ ɧɟ 
ɦɟɧɟɟ 0,75.  
Ɂɚɞɚɱɚ 5.  
ɋɢɫɬɟɦɚ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ — ɛɢɥɟɬɧɚɹ ɤɚɫɫɚ ɫ ɨɞɧɢɦ ɨɤɨɲɤɨɦ ɢ 
ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɨɱɟɪɟɞɶɸ. Ʉɚɫɫɚ ɩɪɨɞɚɟɬ ɛɢɥɟɬɵ ɜ ɩɭɧɤɬɵ Ⱥ ɢ ȼ. 
ɉɚɫɫɚɠɢɪɨɜ, ɠɟɥɚɸɳɢɯ ɤɭɩɢɬɶ ɛɢɥɟɬ ɜ ɩɭɧɤɬ Ⱥ, ɩɪɢɯɨɞɢɬ ɜ ɫɪɟɞɧɟɦ ɬɪɨɟ ɡɚ 
20 ɦɢɧ, ɜ ɩɭɧɤɬ ȼ — ɞɜɨɟ ɡɚ 20 ɦɢɧ. ɉɨɬɨɤ ɩɚɫɫɚɠɢɪɨɜ ɩɪɨɫɬɟɣɲɢɣ. Ʉɚɫɫɢɪ 
ɜ ɫɪɟɞɧɟɦ ɨɛɫɥɭɠɢɜɚɟɬ ɬɪɟɯ ɩɚɫɫɚɠɢɪɨɜ ɡɚ 10 ɦɢɧ. ȼɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ — 
ɩɨɤɚɡɚɬɟɥɶɧɨɟ. ȼɵɱɢɫɥɢɬɶ ɮɢɧɚɥɶɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ Ɋ0, P2, P3, ɫɪɟɞɧɟɟ ɱɢɫɥɨ 
ɡɚɹɜɨɤ ɜ ɫɢɫɬɟɦɟ ɢ ɜ ɨɱɟɪɟɞɢ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɡɚɹɜɤɢ ɜ ɫɢɫɬɟɦɟ, 
ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɡɚɹɜɤɢ ɜ ɨɱɟɪɟɞɢ.  

Ɉɮɨɪɦɢɬɟ ɨɬɱɟɬ, ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
 

7. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 
ɇɨɦɟɪ ɢ ɬɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ; 
ɐɟɥɶ ɪɚɛɨɬɵ; 
ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɞɚɧɢɟ; ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ;  
ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ (ɷɬɚɩɵ); 
ȼɵɜɨɞɵ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

8. Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
1. Ʉɚɤ ɢɧɚɱɟ ɧɚɡɵɜɚɸɬ ɩɨɬɨɤ? 
2. Ʉɚɤ ɧɚɡɵɜɚɸɬ ɩɨɬɨɤ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ? 
3. ɉɨɬɨɤ ɬɪɟɛɨɜɚɧɢɣ, ɤɨɬɨɪɵɣ ɭɠɟ ɨɛɫɥɭɠɟɧɧɵɯ 
4. ɑɬɨ ɧɚɡɵɜɚɸɬ ɫɢɫɬɟɦɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ? 
 

 

 

 

 

 

 

 

 

 



ɉɪɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɆȾɄ.01.01. 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 1. 

Ɍɟɦɚ: ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɨɩɨɥɨɝɢɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 

ɐɟɥɢ ɪɚɛɨɬɵ: ɧɚɭɱɢɬɶɫɹ ɜɵɛɢɪɚɬɶ ɬɨɩɨɥɨɝɢɸ ɫɟɬɢ ɩɨ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟ, ɝɪɚɮɢɱɟɫɤɢ 
ɢɡɨɛɪɚɠɚɬɶ ɜɵɛɪɚɧɧɭɸ ɬɨɩɨɥɨɝɢɸ ɫɟɬɢ.  

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɉɄ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɫɟɬɢ Internet. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ ɜɚɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɤɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɫɬɨɢɦɨɫɬɶɸ 
ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɭɱɟɫɬɶ ɜɨɡɦɨɠɧɵɣ ɪɨɫɬ ɫɟɬɢ, 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɰɟɧɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɢ ɢ ɪɚɡɛɢɬɶ 
ɢɯ ɧɚ ɝɪɭɩɩɵ (ɫɟɝɦɟɧɬɵ). Ɋɚɫɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

ɏɨɞ ɪɚɛɨɬɵ 

 

ɁȺȾȺɑȺ 

1. Ʉɨɥɢɱɟɫɬɜɨ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɢ: _____ (№ ɩɨ ɫɩɢɫɤɭ ɜ ɠɭɪɧɚɥɟ + 16). 
2. Ʉɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ ɜ ɫɟɬɢ: ________(ɞɚɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɶ). 
3. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪɬɨɜ ɧɚ ɤɨɦɦɭɬɚɬɨɪɟ ____(№ ɩɨ ɫɩɢɫɤɭ ɜ ɠɭɪɧɚɥɟ ɯ 2 

+ 10). 
4. ɇɚɥɢɱɢɟ ɤɨɦɦɭɬɚɬɨɪɨɜ ɜ ɫɟɬɢ (ɞɚ / ɧɟɬ) (ɞɚɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɶ). 
5. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ (ɞɚ / ɧɟɬ) (ɞɚɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɶ). 

 

1. Ɉɛɨɫɧɭɣɬɟ ɜɵɛɨɪ ɬɨɩɨɥɨɝɢɢ ɩɨ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟ. 

Ɍɨɩɨɥɨɝɢɹ _______________________. 
_________________________________________________________ 
_____________________________________________________________________________________
_____ 
_____________________________________________________________________________________
_____ 
_____________________________________________________________________________________
_____. 



 

2. Ƚɪɚɮɢɱɟɫɤɢ ɢɡɨɛɪɚɡɢɬɟ ɬɨɩɨɥɨɝɢɸ ɩɨ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟ. 

 

 

 

 

 

 

ʞ˓˃ˍ˕ˋ˚ˈ˔ˍ˃ˢ ˓˃˄ˑ˕˃ ʹ,͵. 
В˞˒ˑˎːˈːˋˈ ˓˃˄ˑ˕ ˔ ˍˑ˃ˍ˔ˋ˃ˎ˟ː˞ˏ ˍ˃˄ˈˎˈˏ ˋ ˅ˋ˕ˑˌ ˒˃˓ˑˌ. 

 От ̼̏̍о̬̌ к̌̍ел̦̽о̜ ̴̛̦̬̭̌т̬укту̬̼ ̛ ̭по̭о̍̌ о̻̍ед̛̦е̛̦́ ко̥п̽̀те̬о̏ ̏ 
̭ет̽ ̏о ̥̦о̐о̥ ̛̭̌̏́̚т т̌к̛е п̬̥̌̌ет̬̼ ̭ет̛, к̌к ее ̦̌де̙̦о̭т̽ ̛ 
̛̬̭̹̬̌́е̥о̭т̽.  

ʦ ̾то̜ л̌̍о̬̌то̬̦о̜ ̬̌̍оте ̬̭̭̥̌̌т̛̬̏̌̀т̭́ т̌к̛е т̛п̼ к̌̍ел́, к̌к «то̦к̛̜» 
ко̌к̛̭̌л̦̼̜̽ ̛ «̛̏т̌́ п̬̌̌», оп̛̭̼̏̌̀т̭́ п̬о̶еду̬̼ ̥о̦т̙̌̌ ̭оот̏ет̭т̏у̵̛̺̀ 
ко̦̦екто̬о̏ ̛ де̥о̦̭т̛̬̬ует̭́ п̛̬̥е̦е̛̦е ̬̌̚л̸̵̛̦̼ к̌̍еле̜ ̦̌ о̭̦о̏е 
«̛̏то̜ п̬̼̌» дл́ о̻̍ед̛̦е̛̦́ ̭ете̵̼̏ у̭т̬о̜̭т̏. 

 



Ц
ˈ
ˎ
ˋ 

ʦ̼пол̦́́ ̾ту л̌̍о̬̌то̬̦у̀ ̬̌̍оту, ̼̏ ̦̌у̸̛те̭̽: 

ɪɚɛɨɬɚɬɶ ɫ «ɬɨɧɤɢɦ» ɤɨɚɤɫɢɚɥɶɧɵɦ ɤɚɛɟɥɟɦ ɢ ɤɚɛɟɥɟɦ «ɜɢɬɚɹ ɩɚɪɚ» 
ɤɚɬɟɝɨɪɢɢ 5 (ɢɥɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ); 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɤɨɧɰɚɯ ɤɚɛɟɥɟɣ (ɡɚɞɟɥɵɜɚɬɶ) ɤɨɧɧɟɤɬɨɪɵ BNC  
ɢ RJ-45; 

ɩɪɨɜɟɪɹɬɶ ɤɚɱɟɫɬɜɨ ɡɚɞɟɥɤɢ ɤɨɧɧɟɤɬɨɪɨɜ; 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɹɦɵɟ ɢ ɩɟɪɟɤɪɟɫɬɧɵɟ ɤɚɛɟɥɢ ɧɚ ɨɫɧɨɜɟ «ɜɢɬɨɣ ɩɚɪɵ» ɞɥɹ 
ɫɜɹɡɢ ɤɨɦɩɶɸɬɟɪɨɜ, ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ. 

 

Ɂɚɞɚɧɢɟ 1. 
Ɋɚɛɨɬɚ ɫ «ɬɨɧɤɢɦ» ɤɨɚɤɫɢɚɥɶɧɵɦ ɤɚɛɟɥɟɦ  
ɢ ɫ ɤɚɛɟɥɟɦ «ɜɢɬɚɹ ɩɚɪɚ» 

 



Цˈл˟ ˓˃˄ˑ˕˞ 

ʦ ̾то̥ ̌̚д̛̛̦̌ ̼̏ дол̙̦̼ по̦̌̚ко̛̥т̭̽́ ̭ ̬̌̚л̸̛̛̦̼̥ т̛п̛̥̌ к̌̍еле̜ ̛ 
о̭̏о̛т̽ п̬о̶еду̬̼ ̥о̦т̙̌̌ ко̦̦екто̬о̏ BNC ̛ RJ-45. 

 

 Иˊ˖˚ˈːˋˈ ˕ˑːˍˑˆˑ ˍˑ˃ˍ˔ˋ˃ˎ˟ːˑˆˑ ˍ˃˄ˈˎˢ 

 
1. ȼɨɡɶɦɢɬɟ ɨɬɪɟɡɨɤ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢ ɢɫɫɥɟɞɭɣɬɟ ɟɝɨ ɫɬɪɨɟɧɢɟ. 

 

 Сɤɨɥɶɤɨ ɩɪɨɜɨɞɧɢɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɩɨ 
ɤɨɚɤɫɢɚɥɶɧɨɦɭ ɤɚɛɟɥɸ? Кɚɤɢɟ ɷɬɨ ɩɪɨɜɨɞɧɢɤɢ? 

  

  

 
2. Ⱥɤɤɭɪɚɬɧɨ ɭɞɚɥɢɬɟ ɱɚɫɬɶ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɢ ɢ ɨɛɪɟɠɶɬɟ 

ɷɤɪɚɧɢɪɭɸɳɭɸ ɨɩɥɟɬɤɭ. Ɂɚɬɟɦ ɧɚɞɪɟɠɶɬɟ, ɱɭɬɶ ɧɚɞɥɨɦɢɬɟ ɢ 
ɫɧɢɦɢɬɟ ɜɧɭɬɪɟɧɧɸɸ ɢɡɨɥɹɰɢɸ, ɧɟ ɩɨɜɪɟɞɢɜ ɰɟɧɬɪɚɥɶɧɭɸ ɠɢɥɭ. 

 

 Иɡ ɤɚɤɨɝɨ ɦɟɬɚɥɥɚ (ɦɟɞɢ ɢɥɢ ɚɥɸɦɢɧɢɹ) ɢɡɝɨɬɨɜɥɟɧ ɰɟɧɬɪɚɥɶɧɵɣ 
ɩɪɨɜɨɞɧɢɤ ɜɚɲɟɝɨ ɤɚɛɟɥɹ? Оɞɧɨɠɢɥɶɧɵɣ ɨɧ ɢɥɢ ɦɧɨɝɨɠɢɥɶɧɵɣ? 

  

  

 Мˑː˕˃ˉ BNC-ˍˑːːˈˍ˕ˑ˓˃ ː˃ ˍˑ˃ˍ˔ˋ˃ˎ˟ːˑˏ ˍ˃˄ˈˎˈ 

 ȼɨɡɶɦɢɬɟ ɨɬɪɟɡɨɤ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɞɥɢɧɨɣ 2–3 ɦɟɬɪɚ. 

Ɉɬɪɟɠɶɬɟ ɧɚ ɤɨɧɰɟ ɤɚɛɟɥɹ ɧɟɛɨɥɶɲɨɣ ɤɭɫɨɤ ɜ 2–3 ɫɦ, ɱɬɨɛɵ ɭɞɚɥɢɬɶ 
ɩɨɜɪɟɠɞɟɧɧɭɸ ɢɥɢ ɨɤɢɫɥɢɜɲɭɸɫɹ ɱɚɫɬɶ ɤɚɛɟɥɹ. 

ɇɚɞɟɧɶɬɟ ɧɚ ɤɚɛɟɥɶ ɬɪɭɛɨɱɤɭ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɞɥɹ ɨɛɠɢɦɚ ɷɤɪɚɧɢɪɭɸɳɟɣ 
ɨɩɥɟɬɤɢ, ɢ ɫɞɜɢɧɶɬɟ ɟɟ ɧɟɦɧɨɝɨ ɜɧɢɡ, ɱɬɨɛɵ ɨɧɚ ɧɟ ɦɟɲɚɥɚ ɞɚɥɶɧɟɣɲɟɣ 
ɪɚɛɨɬɟ. 

ȼɨɡɶɦɢɬɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɱɢɫɬɤɢ ɤɚɛɟɥɹ RG-58, ɡɚɥɨɠɢɬɟ ɤɨɧɟɰ ɤɚɛɟɥɹ 
ɜ ɩɨɞɩɪɭɠɢɧɟɧɧɭɸ ɱɚɫɬɶ (ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4.1) ɢ ɩɪɨɜɟɪɧɢɬɟ 
ɢɧɫɬɪɭɦɟɧɬ ɨɞɢɧ-ɞɜɚ ɪɚɡɚ ɜɨɤɪɭɝ ɤɚɛɟɥɹ, ɫɥɟɞɹ ɡɚ ɬɟɦ, ɱɬɨɛɵ 
ɭɫɬɪɨɣɫɬɜɨ ɜɫɟ ɜɪɟɦɹ ɨɫɬɚɜɚɥɨɫɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɤɚɛɟɥɸ. 

 



 
Ɋɢɫ. 4.1. Кɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ RG-58 ɜ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɟɝɨ ɡɚɱɢɫɬɤɢ 

 



 ȼɧɢɦɚɧɢɟ! ȼ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɡɚɱɢɫɬɤɢ ɤɚɛɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɫɬɪɵɟ 
ɧɨɠɢ. ɉɨɷɬɨɦɭ ɧɟ ɩɵɬɚɣɬɟɫɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɱɢɫɬɤɢ 
ɱɟɝɨ-ɥɢɛɨ ɞɪɭɝɨɝɨ, ɤɪɨɦɟ «ɬɨɧɤɨɝɨ» ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ, ɢ ɧɢ ɜ ɤɨɟɦ 
ɫɥɭɱɚɟ ɧɟ ɩɵɬɚɣɬɟɫɶ ɡɚɠɢɦɚɬɶ ɜ ɷɬɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɧɚɩɪɢɦɟɪ, ɩɚɥɟɰ: 
ɬɚɤɢɟ ɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɫɟɪɶɟɡɧɨɣ ɬɪɚɜɦɟ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɚɛɟɥɶ ɞɨɥɠɟɧ ɨɤɚɡɚɬɶɫɹ ɧɚɞɪɟɡɚɧɧɵɦ ɜ ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɬɚɯ 
ɧɚ ɪɚɡɧɭɸ ɝɥɭɛɢɧɭ: 

ɩɟɪɜɵɣ ɧɨɠ ɞɨɥɠɟɧ ɧɚɞɪɟɡɚɬɶ ɬɨɥɶɤɨ ɜɧɟɲɧɸɸ ɨɛɨɥɨɱɤɭ; 

ɜɬɨɪɨɣ — ɞɨɥɠɟɧ ɧɚɞɪɟɡɚɬɶ ɜɧɟɲɧɸɸ ɨɛɨɥɨɱɤɭ ɢ ɷɤɪɚɧɢɪɭɸɳɭɸ 
ɨɩɥɟɬɤɭ; 

ɬɪɟɬɢɣ — ɜɧɟɲɧɸɸ ɨɛɨɥɨɱɤɭ, ɷɤɪɚɧɢɪɭɸɳɭɸ ɨɩɥɟɬɤɭ ɢ ɜɧɭɬɪɟɧɧɸɸ 
ɢɡɨɥɹɰɢɸ. 

ɉɪɢɦɟɱɚɧɢɟ. Ʌɭɱɲɟ, ɟɫɥɢ ɧɨɠɢ ɱɭɬɶ ɧɟ ɞɨɪɟɡɚɸɬ ɭɤɚɡɚɧɧɵɟ ɨɛɨɥɨɱɤɢ 
ɤɚɛɟɥɹ, ɱɟɦ ɩɟɪɟɪɟɡɚɸɬ ɢɯ ɝɥɭɛɠɟ ɧɟɨɛɯɨɞɢɦɨɝɨ.  

Ⱥɤɤɭɪɚɬɧɨ ɭɞɚɥɢɬɟ ɧɚɞɪɟɡɚɧɧɵɟ ɱɚɫɬɢ — ɩɨɫɥɟ ɷɬɨɝɨ ɤɨɧɟɰ ɤɚɛɟɥɹ ɞɨɥɠɟɧ 
ɜɵɝɥɹɞɟɬɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4.2. 

 

 
Ɋɢɫ. 4.2. Кɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ RG-58 ɩɨɫɥɟ ɡɚɱɢɫɬɤɢ 

 



 ȼɨɡɶɦɢɬɟ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ ɢ ɧɚɞɟɧɶɬɟ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɠɢɥɭ ɤɚɛɟɥɹ, 
ɩɪɢɱɟɦ ɷɬɚ ɠɢɥɚ ɞɨɥɠɧɚ ɩɨɥɧɨɫɬɶɸ ɭɦɟɫɬɢɬɶɫɹ ɜ ɨɬɜɟɪɫɬɢɢ ɤɨɧɬɚɤɬɚ, 
ɚ ɫɚɦ ɤɨɧɬɚɤɬ ɞɨɥɠɟɧ ɩɪɢɥɟɝɚɬɶ ɤɪɚɟɦ ɤ ɜɧɭɬɪɟɧɧɟɣ ɢɡɨɥɹɰɢɢ. 

ɉɨɦɟɫɬɢɬɟ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ ɫɨ ɜɫɬɚɜɥɟɧɧɨɣ ɠɢɥɨɣ ɜ ɦɚɥɟɧɶɤɢɣ 
ɲɬɚɦɩ ɨɛɠɢɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɠɦɢɬɟ ɪɭɱɤɢ ɤɥɟɳɟɣ ɞɨ ɭɩɨɪɚ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɤɨɧɟɰ ɤɚɛɟɥɹ ɞɨɥɠɟɧ ɜɵɝɥɹɞɟɬɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4.3. 

 

 
Ɋɢɫ. 4.3. Кɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ RG-58 ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɢ ɨɛɠɢɦɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɧɬɚɤɬɚ 

 



 ȼɧɢɦɚɧɢɟ! ȼ ɨɛɠɢɦɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɥɨɤɢɪɨɜɨɱɧɵɣ 
ɦɟɯɚɧɢɡɦ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɣ ɪɚɡɠɢɦɚɧɢɸ ɢɧɫɬɪɭɦɟɧɬɚ ɞɨ ɩɨɥɧɨɝɨ 
ɨɛɠɢɦɚ. ɉɨɷɬɨɦɭ ɧɟ ɩɵɬɚɣɬɟɫɶ ɫɠɢɦɚɬɶ ɱɬɨ-ɥɢɛɨ, ɤɪɨɦɟ ɱɚɫɬɟɣ 
ɤɨɧɧɟɤɬɨɪɚ BNC, ɢ ɧɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɵɬɚɣɬɟɫɶ ɡɚɠɚɬɶ ɜ ɧɟɦ, 
ɧɚɩɪɢɦɟɪ, ɩɚɥɟɰ: ɬɚɤɢɟ ɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɫɟɪɶɟɡɧɨɣ ɬɪɚɜɦɟ. 

Ɋɚɫɩɪɚɜɶɬɟ ɷɤɪɚɧɢɪɭɸɳɭɸ ɨɩɥɟɬɤɭ — ɷɬɨ ɥɟɝɤɨ ɫɞɟɥɚɬɶ ɫ ɩɨɦɨɳɶɸ ɢɝɥɵ 
ɢɥɢ ɪɚɫɩɪɹɦɥɟɧɧɨɣ ɤɚɧɰɟɥɹɪɫɤɨɣ ɫɤɪɟɩɤɢ. 

 

 ȼɨɡɶɦɢɬɟ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɤɨɧɧɟɤɬɨɪɚ (ɤɨɪɩɭɫ) ɢ ɚɤɤɭɪɚɬɧɨ, ɧɨ ɫ ɭɫɢɥɢɟɦ 
ɜɫɬɚɜɶɬɟ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ ɜ ɨɬɜɟɪɫɬɢɟ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɞɨ ɫɥɚɛɨ 
ɫɥɵɲɧɨɝɨ ɳɟɥɱɤɚ (ɩɪɨɫɥɟɞɢɬɟ, ɱɬɨɛɵ ɷɤɪɚɧɢɪɭɸɳɚɹ ɨɩɥɟɬɤɚ ɩɪɢ ɷɬɨɦ 
ɨɤɚɡɚɥɚɫɶ ɫɧɚɪɭɠɢ). 

Ɋɚɜɧɨɦɟɪɧɨ ɨɛɦɨɬɚɣɬɟ ɷɤɪɚɧɢɪɭɸɳɭɸ ɨɩɥɟɬɤɭ ɜɨɤɪɭɝ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ 
ɤɨɪɩɭɫɚ ɤɨɧɧɟɤɬɨɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4.4, ɢ ɧɚɞɟɧɶɬɟ ɬɪɭɛɨɱɤɭ ɧɚ 
ɨɛɦɨɬɚɧɧɵɣ ɨɩɥɟɬɤɨɣ ɯɜɨɫɬɨɜɢɤ. 

 

 
Ɋɢɫ. 4.4. Кɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɨɫɧɨɜɧɨɣ ɱɚɫɬɶɸ ɤɨɧɧɟɤɬɨɪɚ  

ɢ ɧɟ ɩɨɥɧɨɫɬɶɸ ɧɚɞɟɬɨɣ ɨɛɠɢɦɧɨɣ ɬɪɭɛɨɱɤɨɣ 

 



 ɇɚɤɨɧɟɰ, ɫɥɟɞɭɟɬ ɩɨɦɟɫɬɢɬɶ ɯɜɨɫɬɨɜɭɸ ɱɚɫɬɶ ɤɨɧɧɟɤɬɨɪɚ ɜ ɨɛɠɢɦɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ (ɪɢɫ. 4.5) ɢ ɨɞɧɢɦ ɞɜɢɠɟɧɢɟɦ ɨɛɠɚɬɶ ɟɟ. 

 

 
Ɋɢɫ. 4.5. Кɨɧɧɟɤɬɨɪ BNC ɜ ɨɛɠɢɦɧɨɦ ɢɧɫɬɪɭɦɟɧɬɟ 

 



 Иˊ˖˚ˈːˋˈ ˍ˃˄ˈˎˢ «˅ˋ˕˃ˢ ˒˃˓˃» 

 1. ȼɨɡɶɦɢɬɟ ɨɬɪɟɡɨɤ ɤɚɛɟɥɹ «ɜɢɬɚɹ ɩɚɪɚ» ɢ ɢɫɫɥɟɞɭɣɬɟ ɟɝɨ ɫɬɪɨɟɧɢɟ. 

 

 Сɤɨɥɶɤɨ ɩɪɨɜɨɞɧɢɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɩɨ 
ɤɚɛɟɥɸ ɜɢɬɚɹ ɩɚɪɚ? Кɚɤɢɟ ɷɬɨ ɩɪɨɜɨɞɧɢɤɢ? 

  

  

 Ⱥɤɤɭɪɚɬɧɨ ɭɞɚɥɢɬɟ ɱɚɫɬɶ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɢ, ɪɚɫɩɥɟɬɢɬɟ ɨɞɧɭ ɢɡ ɩɚɪ ɢ 
ɫɧɢɦɢɬɟ ɫ ɧɟɟ ɢɡɨɥɹɰɢɸ, ɧɟ ɩɨɜɪɟɞɢɜ ɩɪɨɜɨɞɧɢɤɢ. 

 

 Иɡ ɤɚɤɨɝɨ ɦɟɬɚɥɥɚ ɢɡɝɨɬɨɜɥɟɧɵ ɩɪɨɜɨɞɧɢɤɢ ɜɚɲɟɝɨ ɤɚɛɟɥɹ? 
Оɞɧɨɠɢɥɶɧɵɟ ɨɧɢ ɢɥɢ ɦɧɨɝɨɠɢɥɶɧɵɟ? 

  

  

 Мˑː˕˃ˉ ˍˑːːˈˍ˕ˑ˓˃ RJ-Ͷͷ ː˃ ˍ˃˄ˈˎˈ «˅ˋ˕˃ˢ ˒˃˓˃» 

 2. ȼɨɡɶɦɢɬɟ ɨɬɪɟɡɨɤ ɤɚɛɟɥɹ «ɜɢɬɚɹ ɩɚɪɚ» ɞɥɢɧɨɣ 2–3 ɦɟɬɪɚ. 

Ɉɬɪɟɠɶɬɟ ɧɚ ɤɨɧɰɟ ɤɚɛɟɥɹ ɧɟɛɨɥɶɲɨɣ ɤɭɫɨɤ ɜ 2–3 ɫɦ, ɱɬɨɛɵ ɭɞɚɥɢɬɶ 
ɩɨɜɪɟɠɞɟɧɧɭɸ ɢɥɢ ɨɤɢɫɥɢɜɲɭɸɫɹ ɱɚɫɬɶ ɤɚɛɟɥɹ. 

ȼɨɡɶɦɢɬɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɛɠɢɦɚ ɤɨɧɧɟɤɬɨɪɨɜ RJ-45 ɢ ɧɚɣɞɢɬɟ ɜ ɧɟɦ 
ɧɨɠɢ ɞɥɹ ɨɛɪɟɡɚɧɢɹ ɜɧɟɲɧɟɣ ɨɩɥɟɬɤɢ. Ɂɚɥɨɠɢɬɟ ɤɨɧɟɰ ɤɚɛɟɥɹ ɦɟɠɞɭ 
ɧɨɠɚɦɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4.6, ɫɥɟɝɤɚ ɫɨɠɦɢɬɟ ɪɭɱɤɢ ɢ ɜɪɚɳɚɸɳɢɦ 
ɞɜɢɠɟɧɢɟɦ ɧɚɞɪɟɠɶɬɟ ɜɧɟɲɧɸɸ ɨɩɥɟɬɤɭ ɤɚɛɟɥɹ (ɚɤɤɭɪɚɬɧɨ, ɱɬɨɛɵ ɧɟ 
ɪɚɡɪɟɡɚɬɶ ɩɪɨɜɨɞɧɢɤɢ). 

 



 
Ɋɢɫ. 4.6. Ɉɛɪɟɡɤɚ ɜɧɟɲɧɟɣ ɢɡɨɥɹɰɢɢ ɧɚ ɤɚɛɟɥɟ «ɜɢɬɚɹ ɩɚɪɚ» 

 

 ȼɧɢɦɚɧɢɟ! ȼ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɨɛɪɟɡɤɢ ɤɚɛɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɫɬɪɵɟ 
ɧɨɠɢ. ɉɨɷɬɨɦɭ ɧɟ ɩɵɬɚɣɬɟɫɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɱɢɫɬɤɢ 
ɱɟɝɨ-ɥɢɛɨ ɞɪɭɝɨɝɨ, ɤɪɨɦɟ ɤɚɛɟɥɹ «ɜɢɬɚɹ ɩɚɪɚ» ɢɥɢ ɬɟɥɟɮɨɧɧɨɝɨ ɤɚɛɟɥɹ, 
ɢ ɧɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɵɬɚɣɬɟɫɶ ɡɚɠɢɦɚɬɶ ɜ ɭɫɬɪɨɣɫɬɜɟ, ɧɚɩɪɢɦɟɪ, 
ɩɚɥɟɰ: ɬɚɤɢɟ ɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɫɟɪɶɟɡɧɨɣ ɬɪɚɜɦɟ.  

ɍɞɚɥɢɬɟ ɧɚɞɪɟɡɚɧɧɵɣ ɤɭɫɨɤ ɜɧɟɲɧɟɣ ɨɩɥɟɬɤɢ ɤɚɛɟɥɹ, ɪɚɫɩɥɟɬɢɬɟ ɢ 
ɜɵɩɪɹɦɢɬɟ ɜɫɟ ɩɪɨɜɨɞɧɢɤɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɤɨɧɟɰ ɤɚɛɟɥɹ ɞɨɥɠɟɧ 
ɜɵɝɥɹɞɟɬɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4.7. 

 

 
Ɋɢɫ. 4.7. Кɚɛɟɥɶ «ɜɢɬɚɹ ɩɚɪɚ» ɫ ɪɚɫɩɥɟɬɟɧɧɵɦɢ ɢ ɜɵɩɪɹɦɥɟɧɧɵɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ 

 



 Ɋɚɫɩɨɥɨɠɢɬɟ ɩɪɨɜɨɞɧɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦ ɜɚɦɢ ɫɬɚɧɞɚɪɬɨɦ 
ɡɚɞɟɥɤɢ (ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬ 568ȼ) ɢ, 
ɫɪɟɡɚɜ ɧɚ ɢɯ ɤɨɧɰɚɯ ɤɭɫɨɱɤɢ ɩɨ 2–4 ɦɢɥɥɢɦɟɬɪɚ, ɚɤɤɭɪɚɬɧɨ 
ɩɨɞɪɨɜɧɹɣɬɟ ɢɯ (ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4.8). 

 

 
Ɋɢɫ. 4.8. Кɚɛɟɥɶ «ɜɢɬɚɹ ɩɚɪɚ» ɫ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦɢ ɤ ɦɨɧɬɚɠɭ ɜ ɤɨɧɧɟɤɬɨɪ ɩɪɨɜɨɞɧɢɤɚɦɢ 

 

 



 ȼɫɬɚɜɶɬɟ ɩɪɨɜɨɞɧɢɤɢ ɜ ɤɨɧɧɟɤɬɨɪ, ɫɥɟɞɹ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɩɪɨɜɨɞɧɢɤɨɜ ɧɟ ɧɚɪɭɲɢɥɨɫɶ, ɡɚɬɟɦ ɩɨɦɟɫɬɢɬɟ ɤɨɧɧɟɤɬɨɪ ɜ ɨɛɠɢɦɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɞɨ ɮɢɤɫɚɰɢɢ ɡɚɳɟɥɤɨɣ (ɪɢɫ. 4.9) ɢ ɨɛɨɠɦɢɬɟ ɪɚɡɴɟɦ. 

 

 
Ɋɢɫ. 4.9. Кɨɧɧɟɤɬɨɪ RJ-45 ɜ ɨɛɠɢɦɧɨɦ ɢɧɫɬɪɭɦɟɧɬɟ 

 



 Иˊˆˑ˕ˑ˅ˎˈːˋˈ ˒˓ˢˏˑˆˑ ˍ˃˄ˈˎˢ ː˃ ˄˃ˊˈ «˅ˋ˕ˑˌ ˒˃˓˞» ˋ ˒˓ˑ˅ˈ˓ˍ˃ ˍ˃˚ˈ˔˕˅˃ ˊ˃ˇˈˎˍˋ ˍˑːːˈˍ˕ˑ˓ˑ˅ 

 1. ȼɨɡɶɦɢɬɟ ɨɬɪɟɡɨɤ ɤɚɛɟɥɹ, ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɤɨɬɨɪɨɝɨ ɜɵ ɬɨɥɶɤɨ ɱɬɨ 
ɫɦɨɧɬɢɪɨɜɚɥɢ ɤɨɧɧɟɤɬɨɪ RJ-45. 

2. ɉɨɜɬɨɪɢɬɟ ɨɩɟɪɚɰɢɢ 2–6 ɢɡ ɩɪɟɞɵɞɭɳɟɣ ɱɚɫɬɢ ɡɚɞɚɧɢɹ, ɱɬɨɛɵ 
ɭɫɬɚɧɨɜɢɬɶ ɢ ɨɛɠɚɬɶ ɤɨɧɧɟɤɬɨɪ ɧɚ ɜɬɨɪɨɦ ɤɨɧɰɟ ɤɚɛɟɥɹ. ɉɪɨɫɥɟɞɢɬɟ, 
ɱɬɨɛɵ ɪɚɡɜɨɞɤɚ ɩɪɨɜɨɞɧɢɤɨɜ ɜ ɬɨɱɧɨɫɬɢ ɫɨɜɩɚɞɚɥɚ ɫ ɪɚɡɜɨɞɤɨɣ 
ɩɪɨɜɨɞɧɢɤɨɜ ɜ ɤɨɧɧɟɤɬɨɪɟ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ ɤɚɛɟɥɹ. 

3. ɉɨɥɭɱɟɧɧɵɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɤɚɛɟɥɶ ɧɚɡɵɜɚɟɬɫɹ ɩɪɹɦɵɦ. 

 

 Кɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɹɦɨɝɨ ɤɚɛɟɥɹ? 

  

  

 4. ȼɨɡɶɦɢɬɟ ɩɪɢɛɨɪ ɞɥɹ ɩɪɨɜɟɪɤɢ ɤɚɛɟɥɟɣ. 

 

 5. ɂɫɩɨɥɶɡɭɹ ɪɚɡɴɟɦɵ ɞɥɹ ɤɨɧɧɟɤɬɨɪɨɜ RJ-45, ɫɨɟɞɢɧɢɬɟ ɨɛɟ ɱɚɫɬɢ 
ɩɪɢɛɨɪɚ: ɨɫɧɨɜɧɭɸ («MASTER») ɢ ɭɞɚɥɟɧɧɭɸ («REMOTE») ɫ 
ɩɨɦɨɳɶɸ ɬɨɥɶɤɨ ɱɬɨ ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɤɚɛɟɥɹ (ɪɢɫ. 4.10), ɩɨɫɥɟ ɱɟɝɨ 
ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɧɚ ɨɫɧɨɜɧɨɣ («MASTER») 
ɱɚɫɬɢ ɩɪɢɛɨɪɚ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɦɢɝɚɸɳɢɟ ɫɜɟɬɨɞɢɨɞɧɵɟ 
ɢɧɞɢɤɚɬɨɪɵ. 

 



 
Ɋɢɫ. 4.10. ɉɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɡɚɞɟɥɤɢ ɤɨɧɧɟɤɬɨɪɨɜ RJ-45 ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɬɟɫɬɟɪɚ 

 



 Вɫɟ ɥɢ ɢɧɞɢɤɚɬɨɪɵ ɧɚ ɭɞɚɥɟɧɧɨɣ («REMOTE») ɱɚɫɬɢ ɩɪɢɛɨɪɚ 
ɡɚɝɨɪɚɸɬɫɹ ɫ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɞɢɤɚɬɨɪɚɦɢ ɧɚ ɨɫɧɨɜɧɨɣ ɟɝɨ 
ɱɚɫɬɢ? 

  

  

 6. ȿɫɥɢ ɜɫɟ ɢɧɞɢɤɚɬɨɪɵ ɡɚɝɨɪɚɸɬɫɹ, ɡɧɚɱɢɬ, ɜɚɲ ɤɚɛɟɥɶ ɩɪɨɲɟɥ 
ɩɪɨɫɬɟɣɲɭɸ ɩɪɨɜɟɪɤɭ. 

ɉɪɢɦɟɱɚɧɢɟ. ɉɨɤɚɡɚɧɧɨɟ ɧɚ ɪɢɫ. 4.10 ɭɫɬɪɨɣɫɬɜɨ ɹɜɥɹɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɩɪɢɦɢɬɢɜɧɵɦ — ɨɧɨ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɬɨɥɶɤɨ 
ɧɚɪɭɲɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ ɜ ɤɨɧɧɟɤɬɨɪɚɯ ɢ ɤɚɛɟɥɟ, ɧɨ ɧɟ 
ɞɚɟɬ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɚɱɟɫɬɜɟ ɫɚɦɨɝɨ ɤɚɛɟɥɹ ɢ ɤɨɧɧɟɤɬɨɪɨɜ. Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɬɚɤɢɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɬɟɫɬɟɪɵ. Иˊˆˑ˕ˑ˅ˎˈːˋˈ ˒ˈ˓ˈˍ˓ˈ˔˕ːˑˆˑ ˍ˃˄ˈˎˢ ː˃ ˄˃ˊˈ «˅ˋ˕ˑˌ ˒˃˓˞» 

 1. ȼɨɡɶɦɢɬɟ ɨɬɪɟɡɨɤ ɤɚɛɟɥɹ ɢ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɜɨɞɤɭ ɩɨ ɫɬɚɧɞɚɪɬɭ 568ȼ, 
ɫɦɨɧɬɢɪɭɣɬɟ ɧɚ ɟɝɨ ɤɨɧɰɟ ɤɨɧɧɟɤɬɨɪ RJ-45. 

2. ɇɚ ɨɛɪɚɬɧɨɦ ɤɨɧɰɟ ɤɚɛɟɥɹ ɤɨɧɧɟɤɬɨɪ ɫɥɟɞɭɟɬ ɡɚɞɟɥɚɬɶ, ɩɨɦɟɧɹɜ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɜɨɞɧɢɤɨɜ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɡɟɥɟɧɭɸ ɩɚɪɭ 
ɧɭɠɧɨ ɩɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɫ ɨɪɚɧɠɟɜɨɣ, ɚ ɝɨɥɭɛɭɸ — ɫ ɤɨɪɢɱɧɟɜɨɣ. 

3. ɉɨɥɭɱɟɧɧɵɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɤɚɛɟɥɶ ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɟɤɪɟɫɬɧɵɦ. 

 

 Кɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɧɨ ɫɨɟɞɢɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɤɪɟɫɬɧɨɝɨ 
ɤɚɛɟɥɹ? 

  

  

 

 

Ɂɚɞɚɧɢɟ 2. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɛɟɥɟɣ ɧɚ ɛɚɡɟ «ɜɢɬɨɣ ɩɚɪɵ» 

 



Цˈл˟ ˓˃˄ˑ˕˞ 

ʦ ̾то̥ ̌̚д̛̛̦̌ ̼̏ дол̙̦̼ п̬о̏е̛̬т̽ ̏о̥̚о̙̦о̭т̽ ̭оед̛̦е̛̦́ 
ко̥п̽̀те̬о̏, ко̶̦е̦т̬̌то̬о̏ ̛ ко̥̥ут̌то̬о̏ ̭ по̥о̺̽̀ п̵̬̥̼́ ̛ 
пе̬ек̬е̭т̵̦̼ к̌̍еле̜ ̦̌ о̭̦о̏е «̛̏то̜ п̬̼̌». 

 

П˓ˈˇ˅˃˓и˕ˈл˟ː˞ˈ 
˖˔лˑ˅ия 

ʪл́ у̭пе̹̦о̐о ̼̏пол̦е̛̦́ ̾то̐о ̌̚д̛̦̌́ ̦ео̵̍од̛̥о, ̸то̼̍ ̼̏ 
̦̭̌т̬о̛л̛ ко̥п̽̀те̬̼ дл́ ̬̌̍от̼ ̏ ̭ет̛, к̌к оп̛̭̦̌о ̏ ̌̚д̛̛̦̌ ϭ 
л̌̍о̬̌то̬̦о̜ ̬̌̍от̼ ϭ, ̌ т̌к̙е ̛̐̚ото̛̏л̛ п̬̥̼́е ̛ пе̬ек̬е̭т̦̼е 
к̌̍ел̛, к̌к оп̛̭̦̌о ̏ ̌̚д̛̛̦̌ ϭ д̦̦̌о̜ л̌̍о̬̌то̬̦о̜ ̬̌̍от̼. 

 

 ʝ˄˝ˈˇˋːˈːˋˈ ˇ˅˖˘ ˍˑˏ˒˟ˡ˕ˈ˓ˑ˅ ˔ ˒ˑˏˑ˜˟ˡ ˒ˈ˓ˈˍ˓ˈ˔˕ːˑˆˑ ˍ˃˄ˈˎˢ 

 1. ȼɨɡɶɦɢɬɟ ɬɨɥɶɤɨ ɱɬɨ ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɩɪɹɦɨɣ ɤɚɛɟɥɶ. 

2. ɋɨɟɞɢɧɢɬɟ ɜɚɲ ɤɨɦɩɶɸɬɟɪ ɫ ɤɨɦɩɶɸɬɟɪɨɦ ɜɚɲɟɝɨ ɩɚɪɬɧɟɪɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɹɦɨɝɨ ɤɚɛɟɥɹ (ɞɥɹ ɷɬɨɝɨ ɤɨɧɧɟɤɬɨɪɵ ɧɚ ɨɛɨɢɯ ɤɨɧɰɚɯ 
ɤɚɛɟɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɬɚɜɥɟɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɚɡɴɟɦɵ RJ-45 
ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ). ȼɤɥɸɱɢɬɟ ɨɛɚ ɤɨɦɩɶɸɬɟɪɚ. 

3. ȼɨɣɞɢɬɟ ɜ ɫɢɫɬɟɦɭ ɫ ɭɱɟɬɧɨɣ ɡɚɩɢɫɶɸ, ɜɯɨɞɹɳɟɣ ɜ ɥɨɤɚɥɶɧɭɸ 
ɝɪɭɩɩɭ «Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ» (ɧɚɩɪɢɦɟɪ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ User1 ɫ 
ɩɚɪɨɥɟɦ P@ssw0rd). 

4. ȼ ɦɟɧɸ ɉɭɫɤ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Ɇɨɣ ɤɨɦɩɶɸɬɟɪ. 

5. ȼ ɩɨɥɟ Ɉɬɤɪɵɬɶ ɨɤɧɚ Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɜɜɟɞɢɬɟ ɫɬɪɨɤɭ 
\\Compx, ɝɞɟ Compx — ɢɦɹ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ ɩɚɪɬɧɟɪɚ 
(ɧɚɩɪɢɦɟɪ, Comp2). ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɧɨɩɤɟ ɈɄ. 

 

 Уɞɚɥɨɫɶ ɥɢ ɜɚɦ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ? 

  

  

 6. Ɉɬɪɢɰɚɬɟɥɶɧɵɣ ɨɬɜɟɬ ɧɚ ɩɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ ɜɨɩɪɨɫ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɹɦɨɣ ɤɚɛɟɥɶ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ 
ɤɨɦɩɶɸɬɟɪɨɜ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɧɟɥɶɡɹ. 

7. Ɂɚɦɟɧɢɬɟ ɤɚɛɟɥɶ ɧɚ ɩɟɪɟɤɪɟɫɬɧɵɣ ɢ ɩɨɜɬɨɪɢɬɟ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ 
ɞɟɣɫɬɜɢɹ. 

 

 Уɞɚɥɨɫɶ ɥɢ ɜɚɦ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ? 

  

  

  



 8. Ɉɬɤɪɵɜɲɟɟɫɹ ɨɤɧɨ ɫ ɨɛɳɢɦɢ ɪɟɫɭɪɫɚɦɢ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ 
ɤɨɦɩɶɸɬɟɪɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ. Ɂɚɤɪɨɣɬɟ ɜɫɟ ɨɤɧɚ. 

 

 ʞˑˇˍˎˡ˚ˈːˋˈ ˍˑˏ˒˟ˡ˕ˈ˓˃ ˍ ˍˑː˙ˈː˕˓˃˕ˑ˓˖ ȋˍˑˏˏ˖˕˃˕ˑ˓˖Ȍ 

 1. Ɉɬɤɥɸɱɢɬɟ ɩɟɪɟɤɪɟɫɬɧɵɣ ɤɚɛɟɥɶ ɨɬ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ ɩɚɪɬɧɟɪɚ 
ɢ ɩɨɞɤɥɸɱɢɬɟ ɟɝɨ ɤ ɤɨɧɰɟɧɬɪɚɬɨɪɭ (ɢɥɢ ɤɨɦɦɭɬɚɬɨɪɭ). 

2. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɚɲ ɩɚɪɬɧɟɪ ɬɚɤɠɟ ɩɨɞɤɥɸɱɢɥɫɹ ɤ ɤɨɧɰɟɧɬɪɚɬɨɪɭ 
ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɤɪɟɫɬɧɨɝɨ ɤɚɛɟɥɹ. ȼɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ 
ɤɨɧɰɟɧɬɪɚɬɨɪɚ (ɤɨɦɦɭɬɚɬɨɪɚ). 

3. ȼ ɦɟɧɸ ɉɭɫɤ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Ɇɨɣ ɤɨɦɩɶɸɬɟɪ. 

4. ȼ ɩɨɥɟ Ɉɬɤɪɵɬɶ ɨɤɧɚ Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɜɜɟɞɢɬɟ ɫɬɪɨɤɭ 
\\Compx, ɝɞɟ Compx — ɢɦɹ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ ɩɚɪɬɧɟɪɚ 
(ɧɚɩɪɢɦɟɪ, Comp2). ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɧɨɩɤɟ ɈɄ. 

 

 Уɞɚɥɨɫɶ ɥɢ ɜɚɦ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ? 

  

  

 5. Ɉɬɪɢɰɚɬɟɥɶɧɵɣ ɨɬɜɟɬ ɧɚ ɩɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ ɜɨɩɪɨɫ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɟɤɪɟɫɬɧɵɣ ɤɚɛɟɥɶ ɞɥɹ ɫɜɹɡɢ ɤɨɦɩɶɸɬɟɪɨɜ ɫ 
ɬɚɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɚɤ ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɢ ɤɨɦɦɭɬɚɬɨɪɵ, ɧɟɥɶɡɹ. 

ɉɪɢɦɟɱɚɧɢɟ. Ɇɧɨɝɢɟ ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɬɚɬɨɪɵ ɞɨɫɬɚɬɨɱɧɨ 
«ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵ», ɨɫɧɚɳɟɧɵ ɮɭɧɤɰɢɟɣ ɚɜɬɨɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ 
ɤɚɛɟɥɹ ɢ ɫɩɨɫɨɛɧɵ ɧɟ ɬɨɥɶɤɨ ɪɚɫɩɨɡɧɚɜɚɬɶ ɧɟɫɬɚɧɞɚɪɬɧɵɣ ɬɢɩ 
ɤɚɛɟɥɹ, ɧɨ ɢ ɩɟɪɟɤɥɸɱɚɬɶ ɩɨɪɬ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 
ɉɪɢ ɷɬɨɦ ɬɟ ɤɨɧɬɚɤɬɵ ɩɨɪɬɚ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɧɚɱɢɧɚɸɬ ɪɚɛɨɬɚɬɶ ɧɚ ɢɯ ɩɪɢɟɦ, ɢ ɧɚɨɛɨɪɨɬ. ȿɫɥɢ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɟɤɪɟɫɬɧɨɝɨ ɤɚɛɟɥɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 
ɤɨɦɩɶɸɬɟɪɚ ɤ ɤɨɦɦɭɬɚɬɨɪɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜ ɫɟɬɢ ɨɛɟɫɩɟɱɟɧɨ, ɷɬɨ 
ɡɧɚɱɢɬ, ɱɬɨ ɜɚɲ ɤɨɦɦɭɬɚɬɨɪ ɨɫɧɚɳɟɧ ɬɚɤɨɣ ɮɭɧɤɰɢɟɣ. 

6. Ɂɚɦɟɧɢɬɟ ɤɚɛɟɥɶ ɧɚ ɩɪɹɦɨɣ (ɜɚɲ ɩɚɪɬɧɟɪ ɬɚɤɠɟ ɞɨɥɠɟɧ ɩɪɨɞɟɥɚɬɶ 
ɷɬɨ) ɢ ɩɨɜɬɨɪɢɬɟ ɨɩɟɪɚɰɢɸ. 

 

 Уɞɚɥɨɫɶ ɥɢ ɜɚɦ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ? 

  

  



  

  

 7. Ɉɬɤɪɵɜɲɟɟɫɹ ɨɤɧɨ ɫ ɨɛɳɢɦɢ ɪɟɫɭɪɫɚɦɢ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ 
ɤɨɦɩɶɸɬɟɪɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɫɜɹɡɢ 
ɤɨɦɩɶɸɬɟɪɨɜ ɫ ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ ɢ ɤɨɦɦɭɬɚɬɨɪɚɦɢ ɧɭɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɹɦɨɣ ɤɚɛɟɥɶ «ɜɢɬɚɹ ɩɚɪɚ». 

8. Ɂɚɤɪɨɣɬɟ ɜɫɟ ɨɤɧɚ. 

 

 ʞˑˇˍˎˡ˚ˈːˋˈ ˍˑː˙ˈː˕˓˃˕ˑ˓ˑ˅ ˋˎˋ ˍˑˏˏ˖˕˃˕ˑ˓ˑ˅ ˇ˓˖ˆ ˍ ˇ˓˖ˆ˖ ȋˍ˃˔ˍ˃ˇˋ˓ˑ˅˃ːˋˈȌ 

 1. ȼɨɡɶɦɢɬɟ ɜɬɨɪɨɣ ɤɨɧɰɟɧɬɪɚɬɨɪ (ɤɨɦɦɭɬɚɬɨɪ). 

2. ɉɟɪɟɤɥɸɱɢɬɟ ɫɜɨɣ ɤɚɛɟɥɶ ɫ ɩɟɪɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɨɪɚ (ɤɨɦɦɭɬɚɬɨɪɚ) 
ɧɚ ɜɬɨɪɨɣ, ɚ ɤɚɛɟɥɶ ɜɚɲɟɝɨ ɩɚɪɬɧɟɪɚ ɨɫɬɚɜɶɬɟ ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ 
ɩɟɪɜɨɦɭ ɤɨɧɰɟɧɬɪɚɬɨɪɭ (ɤɨɦɦɭɬɚɬɨɪɭ). 

3. ɋɨɟɞɢɧɢɬɟ ɞɜɚ ɤɨɧɰɟɧɬɪɚɬɨɪɚ (ɤɨɦɦɭɬɚɬɨɪɚ) ɦɟɠɞɭ ɫɨɛɨɣ ɫ 
ɩɨɦɨɳɶɸ ɩɪɹɦɨɝɨ ɤɚɛɟɥɹ (ɨɛɹɡɚɬɟɥɶɧɨ ɢɫɩɨɥɶɡɭɣɬɟ ɩɪɢ ɷɬɨɦ 
ɩɨɪɬɵ ɫɨ ɫɪɟɞɧɢɦɢ ɧɨɦɟɪɚɦɢ, ɧɚɩɪɢɦɟɪ, ɩɨɞ ɧɨɦɟɪɨɦ 3). 

4. ȼ ɦɟɧɸ ɉɭɫɤ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Ɇɨɣ ɤɨɦɩɶɸɬɟɪ. 

5. ȼ ɩɨɥɟ Ɉɬɤɪɵɬɶ ɨɤɧɚ Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɜɜɟɞɢɬɟ ɫɬɪɨɤɭ 
\\Compx, ɝɞɟ Compx — ɢɦɹ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ ɩɚɪɬɧɟɪɚ 
(ɧɚɩɪɢɦɟɪ, Comp2). ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɧɨɩɤɟ ɈɄ. 

 

 Уɞɚɥɨɫɶ ɥɢ ɜɚɦ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ? 

  

  

 6. Ɉɬɪɢɰɚɬɟɥɶɧɵɣ ɨɬɜɟɬ ɧɚ ɩɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ ɜɨɩɪɨɫ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɩɪɨɫɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɹɦɨɣ ɤɚɛɟɥɶ ɞɥɹ ɫɜɹɡɢ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɢ 
ɤɨɦɦɭɬɚɬɨɪɨɜ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟɥɶɡɹ. 

ɉɪɢɦɟɱɚɧɢɟ. ȿɫɥɢ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɜɫɟ ɠɟ ɭɞɚɥɨɫɶ, ɷɬɨ 
ɡɧɚɱɢɬ, ɱɬɨ ɜɚɲ ɤɨɦɦɭɬɚɬɨɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɮɭɧɤɰɢɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɢɩɚ ɤɚɛɟɥɹ ɧɚ ɤɚɠɞɨɦ ɢɡ ɩɨɪɬɨɜ. 

7. ɇɚɣɞɢɬɟ ɧɚ ɨɞɧɨɦ ɢɡ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ (ɤɨɦɦɭɬɚɬɨɪɨɜ) ɩɨɪɬ ɫ 
ɧɚɡɜɚɧɢɟɦ Uplink, Crossover ɢɥɢ MDI-X ɢ ɩɟɪɟɤɥɸɱɢɬɟ ɬɭɞɚ 
ɤɨɧɧɟɤɬɨɪ ɤɚɛɟɥɹ, ɫɨɟɞɢɧɹɸɳɟɝɨ ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ 
(ɷɬɨ ɧɭɠɧɨ ɫɞɟɥɚɬɶ ɬɨɥɶɤɨ ɧɚ ɨɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ). ɉɨɜɬɨɪɢɬɟ 
ɨɩɟɪɚɰɢɸ ɨɛɪɚɳɟɧɢɹ ɤ ɫɟɬɟɜɵɦ ɪɟɫɭɪɫɚɦ. 

 



 Уɞɚɥɨɫɶ ɥɢ ɜɚɦ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ? 

  

  

 8. Ɉɬɤɪɵɜɲɟɟɫɹ ɨɤɧɨ ɫ ɨɛɳɢɦɢ ɪɟɫɭɪɫɚɦɢ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ 
ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɫɜɹɡɶ 
ɦɟɠɞɭ ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ ɢɥɢ ɤɨɦɦɭɬɚɬɨɪɚɦɢ ɫ ɩɨɦɨɳɶɸ ɩɪɹɦɨɝɨ 
ɤɚɛɟɥɹ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɧɚ ɨɞɧɨɦ ɢɡ ɭɫɬɪɨɣɫɬɜ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɩɟɪɟɤɪɟɫɬɧɵɣ (Uplink, Crossover 
ɢɥɢ MDI-X) ɩɨɪɬ. 

9. Ɂɚɤɪɨɣɬɟ ɜɫɟ ɨɤɧɚ. 

10. Ɂɚɦɟɧɢɬɟ ɤɚɛɟɥɶ, ɫɜɹɡɵɜɚɸɳɢɣ ɤɨɧɰɟɧɬɪɚɬɨɪɵ (ɤɨɦɦɭɬɚɬɨɪɵ), 
ɧɚ ɩɟɪɟɤɪɟɫɬɧɵɣ, ɧɨ ɧɟ ɢɫɩɨɥɶɡɭɣɬɟ ɩɨɪɬ Uplink (ɧɚɩɪɢɦɟɪ, 
ɜɫɬɚɜɶɬɟ ɨɛɚ ɤɨɧɧɟɤɬɨɪɚ ɜ ɩɨɪɬɵ ɫ ɧɨɦɟɪɨɦ 3). ɉɨɜɬɨɪɢɬɟ 
ɨɩɟɪɚɰɢɸ ɨɛɪɚɳɟɧɢɹ. 

 

 Уɞɚɥɨɫɶ ɥɢ ɜɚɦ ɭɜɢɞɟɬɶ ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ? 

  

  

 11. Ɉɬɤɪɵɜɲɟɟɫɹ ɨɤɧɨ ɫ ɨɛɳɢɦɢ ɪɟɫɭɪɫɚɦɢ ɤɨɦɩɶɸɬɟɪɚ ɜɚɲɟɝɨ 
ɩɚɪɬɧɟɪɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɛɴɟɞɢɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɢ 
ɤɨɦɦɭɬɚɬɨɪɨɜ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɤɪɟɫɬɧɨɝɨ 
ɩɨɪɬɚ (Uplink) ɜɨɡɦɨɠɧɨ ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ ɩɟɪɟɤɪɟɫɬɧɨɝɨ 
ɤɚɛɟɥɹ ɧɚ ɨɫɧɨɜɟ «ɜɢɬɨɣ ɩɚɪɵ». 

12. Ɂɚɤɪɨɣɬɟ ɜɫɟ ɨɤɧɚ ɢ ɡɚɜɟɪɲɢɬɟ ɪɚɛɨɬɭ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. 

 

  

  

  

 

 

 

 

 



ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ №4 

Ɍɟɦɚ ɪɚɛɨɬɵ: ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɫ ɨɩɬɢɤɨɜɨɥɨɤɨɧɧɵɦ ɤɚɛɟɥɟɦ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɇɚɭɱɢɬɶɫɹ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ ɫ ɨɩɬɢɤɨɜɨɥɨɤɨɧɧɵɦ ɤɚɛɟɥɟɦ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ˀ̌̚делк̌ ̏олоко̦̦о-опт̛че̭ко̐о к̌̍ел́  
ʦолоко̦̦о-опт̸̛е̭к̛̜ к̌̍ел̽ п̬ед̭т̌̏л́ет ̭о̍о̜ ̦е̭кол̽ко опт̸̛е̭к̵̛ ̏олоко̦, кото̬̼е 
̥̏е̭те ̭ ̛̬̥̬̌у̛̛̺̥̀ ̛̦т̛̥́ ̌̚кл̸̀е̦̼ ̏ ̛̺̌̚т̦у̀ пол̛̥е̬̦у̀ о̍оло̸ку. ʪл́ ̛̺̌̚т̼ от 
̬̌̐е̵̛̭̭̦̼̏ ̦̏е̵̛̹̦ ̏о̚де̜̭т̛̜̏ к̌̍ел̽ по̥е̺̌̀т ̏ ̬̍о̦е̏у̀ ̛̺̌̚ту ̛̚ ̐о̴̛̬̬о̦̦̏̌о̜ 
̌л̛̛̥̦̀е̏о̜ ̛л̛ ̭т̌л̦̽о̜ ̛̺̌̚т̦о̜ ле̦т̼ л̛̍о ̛̚ ̭т̌л̦̽о̜ п̬о̏олок̛. ʰ̚-̌̚ то̐о, ̸то 
опт̸̛е̭кое ̏олок̦о ̏ до̭т̌то̸̦о̜ ̭тепе̛̦ ̸у̭̏т̛̏тел̦̽о к о̭е̼̥̏ ̛ ̬̌д̛̌л̦̼̥̽ де̴о̶̛̬̥̥̌́, 
дл́ е̐о ̬̬̌̚е̌̚ ̦еп̛̬̐од̦̼ ̦едо̬о̛̐е к̌̍еле̬е̼̚, кото̬̼е ̛̭пол̽̚у̀т̭́ дл́ ̬̌̍от̼ ̭ 
̥ед̛̦̼̥ к̌̍ел̛̥́. ˀеко̥е̦дует̭́ ̛̭пол̽̚о̏̌т̽ ̛̦̭т̬у̥е̦т, ле̛̏́̚ кото̬о̐о ̸̛̬̭̭̌т̦̼̌ ̦̌ 
̬е̚ку ̭т̌л̛.  
 

ʻ̸̌̌л̦̼̜̽ ̾т̌п ̬̌̚делк̛ ̏олоко̦̦о-опт̸̛е̭к̵̛ к̌̍еле̜ – уд̌ле̛̦е ̏е̵̬̦е̐о ̭ло́ ̛̺̌̚т̵̦̼ ̛ 
̬̍о̦е̵̼̏ пок̬о̏о̏, ̼̏пол̦́ет̭́ те̛̥ ̙е ̛̦̭т̬у̥е̦т̛̥̌, ̸то ̛ ̬̌̚делк̌ о̸̵̼̦̼̍ к̌̍еле̜. 
ʿол̛̥е̬̦̌́ ̛̚ол̶̛́́ ̛ ̴ол̽̐̌ ̭̏к̬̼̏̌̀т̭́ ̬е̌̚к̛̥̌, ̌ ̭т̌л̦̽̌́ п̬о̏олок̌ ̼̏ку̭̼̏̌ет̭́ 
̍око̬е̛̥̌̚. ˀеко̥е̦дует̭́ п̛̬̥е̦́т̽ к̌̍ел̦̼̽е ̦о̛̙: о̛̦ по̏̚ол́̀т ̛̭̦̥̌т̽ пол̛̥е̬̦ое 
пок̬̼т̛́ ̭ к̌̍ел́ д̛̥̌ет̬о̥ от ϰ до ϯϱ ̥̥, ̛ п̛̬ ̾то̥ к̌̍ел̦̼̜̽ ̦о̙ ̛̥еет ̭пе̶̛̌л̦̽у̀ 
̦̭̌̌дку, о̸̛̛̬̦̺̐̌̏̌̀у̀ ̐лу̛̦̍у ̬̬̌̚е̌̚ о̍оло̸к̛, ̸то ̛̭кл̸̀̌ет по̬̏е̙де̛̦е 
опто̏олоко̵̦̦̼ ̛̙л.  
 

ʻо ̏ д̌л̦̽е̜̹е̜ ̬̌̍оте ̍е̚ ̭пе̶̛̌л̵̦̼̽ ̛̦̭т̬у̥е̦то̏ ̭̏е ̬̦̌̏о ̦е о̍о̜т̛̭̽:  
* ̦о̶̛̙̦̼ ̛л̛ ку̸̭̌к̛ ̭ ке̸̛̬̥̌е̭к̛̛̥ ле̛̛̥̏́̚ ̛̭пол̽̚у̀т̭́ дл́ уд̌ле̛̦́ ̛̬̥̬̌у̵̛̺̀ 
̛̦те̜ ̛̚ ке̏л̬̌̌. О̸̼̦̼̍е ̦о̶̛̙̦̼ ̾т̛ то̦к̛е, ̛̐̍к̛е ̛ п̬о̸̦̼е ̏олок̦̌ ̦е ̬е̙ут, ̌ 
̼̏д̌̏л̛̏̌̀т ̛л̛ ̦̐ут;  
* ̭т̛̬ппе̬̼ п̬ед̸̦̦̌̌̚е̦̼ дл́ ̭̦́т̛́ ̍у̴е̬̦о̐о ̭ло́. ʰ̵ п̛̬̥е̦е̛̦е ̛̭̦̙̌ет ̛̬̭к 
по̬̏е̙де̛̦́ опт̸̛е̭ко̐о ̏олок̦̌: ̏ пе̬̏у̀ о̸е̬ед̽, ̛̚-̌̚ то̐о, ̸то е̐о ̬̌̍о̸̛е по̏е̵̬̦о̭т̛ 
̛̥ѐт ̴̛к̛̭̬о̦̦̏̌у̀ ̦̭̌т̬о̜ку;  
* ̭к̌л̼̏̌тел̽ опт̸̛е̭к̵̛ ̏олоко̦ п̛̬̥е̦́ет̭́ дл́ от̭ек̛̦̌́ л̛̹̦е̐о от̬е̚к̌ ̏олок̦̌ под 
у̐ло̥ ϵϬ ̬̐̌д. ˁк̌л̼̏̌тел̛ ̼̍̏̌̀т ̬у̸̦̼е ̛ ̌̏то̥̌т̸̛е̭к̛е. ʿ̛̬ под̐ото̏ке опто̏олок̦̌ дл́ 
по̭леду̺̀е̜ ̭̬̏̌к̛ ̛л̛ ̭оед̛̦е̛̦́ ̏олоко̦ п̛̬ по̥о̛̺ ̭пл̜̭̌̌ ̬еко̥е̦дует̭́ ̛̭пол̽̚о̏̌т̽ 
̌̏то̥̌т̸̛е̭к̛е ̭к̌л̼̏̌тел̛, кото̬̼е по̏̚ол́̀т полу̸̛т̽ ̸̛̭т̼̜ ̛ ̬о̦̼̜̏ ̭кол ̍е̚ де̴екто̏ 
под у̐ло̥ ϵϬ±Ϭ,ϱ ̬̐̌д. ʻ̌п̛̬̥е̬, ̭кол ̭ у̐ло̥ ̍олее Ϯ ̬̐̌д. ̥о̙ет п̛̬̏е̭т̛ к у̏ел̸̛ѐ̛̦ поте̬̽ 
̏ ̭оед̛̦е̛̛̦ до ϭ дʥ, ̸то п̛̬ опт̸̛е̭ко̥ о̺̍е̥ ̍̀д̙ете ̛̭̭те̥̼ ̏ ϭϱ–Ϯϱ дʥ – ̸̭̌̌̚ту̀ 
̦епо̏̚ол̛тел̦̽̌́ ̬о̭ко̹̽;  
* ̛̥к̬о̭коп̼ по̏̚ол́̀т д̛̦̌̐о̭т̛̬о̏̌т̽ ̬̻̌̚е̥̼ опт̸̛е̭к̵̛ ̏олоко̦ ̦̌ к̸̌е̭т̏о пол̛̬о̏к̛ 
̛̙л̼, ̦̌л̸̛̛е т̬е̛̺̦, ̶̬̌̌п̛̦;  
* к̛̬̥пе̬̼ п̬ед̸̦̦̌̌̚е̦̼ дл́ о̛̙̥̍к̛ ̦̌ко̦е̸̛̦ко̏, ̬̻̌̚е̥о̏ ̛ ко̦т̌кто̏.  
 

ˁоед̛̦е̛̦е ̏олоко̦̦о-опт̛че̭ко̐о к̌̍ел́  
ˌ̛̬око п̛̬̥е̦́ет̭́ т̛̬ ̭по̭о̍̌ ̥о̦т̙̌̌ опто̏олок̦̌:  
* ̭̬̏̌к̌ опт̸̛е̭к̵̛ ̏олоко̦;  
* ̭оед̛̦е̛̦е п̛̬ по̥о̛̺ ̥е̵̸̛̦̌е̭к̵̛ ̬̻̌̚е̥о̏;  
* ̭оед̛̦е̛̦е п̛̬ по̥о̛̺ ̭пл̜̭̌̌.  
 

ˁ̬̏̌к̌ опт̛че̭к̵̛ ̏олоко̦  
ˁ̬̏̌к̌ опто̏олок̦̌ о̭у̺е̭т̏л́ет̭́ ̭ по̥о̺̽̀ ̭пе̶̛̌л̵̦̼̽ ̭̬̏̌о̸̵̦̼ ̌пп̬̌̌то̏ ̛ о̸̼̦̍о 
̼̏пол̦́ет̭́ ̏ т̛̬ ̾т̌п̌:  



* под̐ото̏к̌ ̛ ̸̛̭̌̚тк̌ к̌̍ел́, полу̸е̛̦е к̸̌е̭т̏е̦̦о̐о то̶̬̌;  
* ̛̛̭̬̦̏̌̏̌е ̭̬̏̌о̸̦̼̥ ̌пп̬̌̌то̥;  
* те̭т̛̬о̛̦̏̌е ̛ о̶е̦к̌ к̸̌е̭т̏̌ ̭оед̛̦е̛̦́.  
 

ˁ̬̏̌о̸̦̼̜ ̌пп̬̌̌т о̭у̺е̭т̏л́ет ̭оед̛̦е̛̦е опто̏олок̦̌ ̭ ̵о̬о̛̛̹̥ п̬̥̌̌ет̛̬̥̌ ̥е̭т̌ 
̭оед̛̦е̛̦́ п̬о̭то ̛ ̼̭̍т̬о. ˁо̬̏е̥е̦̦̼е ̭̬̏̌о̸̦̼е ̌пп̬̌̌т̼ по̏̚ол́̀т ̛̛̭̦̚т̽ поте̛̬ ̏ 
̥е̭те ̭оед̛̦е̛̦́ до Ϭ,Ϭϰ дʥ ̛ ̥е̦ее. ʤпп̬̌̌т ̌̏то̥̌т̸̛е̭к̛ ̼̏пол̦́ет ̭̏е ̦ео̵̍од̛̥̼е 
опе̶̛̛̬̌: ̭̀т̛̬ует опто̏олок̦̌, ̬̭̌пл̌̏л́ет ко̶̦̼ опто̏олоко̦, ̛̭̬̏̌̏̌ет ̵̛. ʻ̛̌̍олее 
̴у̦к̶̛о̦̌л̦̼̽е ;̦о ̛, к ̭о̙̌лѐ̛̦, ̍олее до̬о̛̐еͿ ̥одел̛ т̌к ̙е п̬о̏е̬́̀т к̸̌е̭т̏о 
̭оед̛̦е̛̦́. ʿо̭ле ̸е̐о ̥е̭то ̭̬̏̌к̛ ̛̺̺̌̌̀̚т, о̸̼̦̍о п̛̬ по̥о̛̺ те̬̥оу̛̭̙̺̌̏̌̀е̜ т̬у̍к̛.  
 

ˁоед̛̦е̛̦е п̛̬ по̥о̛̺ ̥е̵̛̦̌че̭к̵̛ ̬̻̌̚е̥о̏  
ˁ̬̏̌к̌ опт̸̛е̭ко̐о ̏олок̦̌ т̌к̙е ̛̭пол̽̚ует̭́ п̛̬ око̶̦о̏ке ̏олок̦̌ ко̦̦екто̛̬̥̌. ʪл́ ̾т̵̛ 
̶еле̜ ̛̭пол̽̚у̀т̭́ ̐ото̼̏е ̏олоко̦̦о-опт̸̛е̭к̛е пе̬е̸̥̼к̛ – п̛̐те̜л̼ ;̦̌̐л. Pigtail – ̛̐̍к̛̜ 
п̬о̏од̛̦кͿ. ʿ̛̐те̜л о̸̼̦̍о ̛̐̚от̌̏л̛̏̌ет̭́ ̏ ̌̏̚од̭к̵̛ у̭ло̵̛̏́, о̦ п̬ед̭т̌̏л́ет ̭о̍о̜ 
от̬е̚ок опто̏олоко̦̦о̐о к̌̍ел́, кото̬ое ̛̥еет ̭ од̦о̜ ̭то̬о̦̼ опт̸̛е̭к̛̜ ко̦̦екто̬. ʦолок̦о 
опт̸̛е̭ко̐о к̌̍ел́ ̛̭̬̏̌̏̌ет̭́ ̭ ̏олок̦о̥ п̛̐те̜л̌, ̌ у̙е п̛̬ по̥о̛̺ ко̦̦екто̬̌ е̐о 
подкл̸̀̌̀т к о̍о̬удо̛̦̏̌̀.  
 

ˁоед̛̦е̛̦е п̛̬ по̥о̛̺ ̭пл̜̭̌̌  
ˁпл̜̭̌ – у̭т̬о̜̭т̏о дл́ ̛̛̭̬̺̦̌̏̌́ ̏олоко̦̦о-опт̸̛е̭ко̐о к̌̍ел́ ̍е̚ п̛̬̥е̦е̛̦́ ̭̬̏̌к̛. ʦ 
̭пл̜̭̌ ̸е̬е̚ ̭пе̶̛̌л̦̼̽е ̦̌п̬̌̏л̛̺́̀е ̦̭̌̏т̬е̸у д̬у̐ д̬у̐у ̏̏од́т̭́ под̐ото̏ле̦̦̼е ко̶̦̼ 
опт̸̛е̭к̵̛ ̏олоко̦ ̛ ̴̛к̛̭̬у̀т̭́ ̏ ̦е̥. ʪл́ у̥е̦̹̽е̛̦́ ̦̏о̵̛̭̥̼ поте̬̽ ̭т̼к ̥е̙ду 
̏олок̛̦̥̌ по̥е̺̌̀т ̏ ̭пе̶̛̌л̦̼̜̽ ;̛̥̥е̛̬̭о̦̦̼̜Ϳ ̐ел̽, кото̬̼̜ ̸̭̌̌̚ту̀ ̵̦̌од̛т̭́ ̦̏ут̛̬ 
̭пл̜̭̌̌.  
 

˃е̵̦оло̛̐́ ̭оед̛̦е̛̦́ п̛̬ по̥о̛̺ ̭пл̜̭̌̌ ̏кл̸̀̌ет ̏ ̭е̍́ ̦е̭кол̽ко ̾т̌по̏:  
* ̬̌̚делк̌ ̏олоко̦̦о-опт̸̛е̭ко̐о к̌̍ел́;  
* о̬̍̌̍отк̌ то̶̬о̏;  
* ̼̏пол̦е̛̦е ̭оед̛̦е̛̦́;  
* те̭т̛̬о̛̦̏̌е ̛ о̶е̦к̌ к̸̌е̭т̏̌ ̭оед̛̦е̛̦́;  
* ̦̦̌е̭е̛̦е ̛̺̌̚т̵̦̼ пок̬̼т̛̜, ̏о̭̭т̦̌о̏ле̛̦е ̛̺̌̚т̦о̜ о̍оло̸к̛ ̛ ̬̍о̛̦.  
 

ʿ̛̬̥е̦е̛̦е ̭пл̜̭̌о̏ о̍ле̸̐̌ет п̬о̶е̭̭ ̛̛̭̬̺̦̌̏̌́ опто̏олок̦̌, ̦о ̬̌̍от̌ ̭ ̛̛̦̥ т̬е̍ует 
п̬̌кт̸̛е̭к̵̛ ̦̼̌̏ко̏. ʦ̦о̛̭̥̼е поте̛̬ п̛̬ ̾то̥ ̥етоде ̭оед̛̦е̛̦́ ̏олоко̦ ̥е̦̹̽е, ̸е̥ п̛̬ 
̛̭пол̽̚о̛̛̦̏̌ п̬̼̌ ̏олоко̦̦о-опт̸̛е̭к̵̛ ̛̏лок ̛ ̌д̌пте̬̌, ̦о ̭̏е ̙е ̥о̐ут ̭о̭т̌̏л́т̽ Ϭ,ϭ дʥ ̛ 
̼̹̏е. ˁо̐л̭̦̌о т̬е̍о̛̦̥̏̌́ ̭т̦̌д̬̌то̏ ̦̌ ˁКˁ ISϬ ϭϭϴϬϭ, TIA EIA ϱϲϴB ̦̏о̛̭̥̼е поте̛̬ ̏ 
̭пл̜̭̌е ̦е дол̙̦̼ п̬е̼̹̏̌т̽ Ϭ,ϯ дʥ. ʪл́ ̾то̐о ̏ ̵оде ̥о̦т̙̌̌ п̬о̏од̛т̭́ ко̬̬ект̛̬о̏к̌ 
поло̙е̛̦́ ̏олоко̦ от̦о̛̭тел̦̽о д̬у̐ д̬у̐̌, ̏ п̬о̶е̭̭е ̬̌̍от т̌к̙е ̦ео̵̍од̛̥о п̬о̏од̛т̽ 
по̭то̦̦̼̜́ ̥̌̚е̬ поте̬̽ ̦̌ ̥е̭те ̭оед̛̦е̛̦́.  
 

К̬о̥е то̐о, ̭ледует п̛̛̬̦̥̌т̽ ̏о ̛̛̦̥̦̏̌е тот ̴̌кт, ̸то ̭о ̬̏е̥е̦е̥ поте̛̬ ̏ ̥е̭те 
̭оед̛̦е̛̦́ п̛̬ по̥о̛̺ ̭пл̜̭̌̌ ̥о̐ут у̏ел̸̛̛т̭̽́ ̛̚-̌̚ ̭̥е̺е̛̦́ ̏олоко̦ ̏ п̬о̭т̬̦̭̌т̏е ̛л̛ 
̵̛̼̭̼̦̏̌́ ̛̥̥е̛̬̭о̦̦о̐о ̐ел́. 

ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ №5 

Ɍɟɦɚ ɪɚɛɨɬɵ: ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɢɩɨɜ ɢɧɬɟɪɮɟɣɫɨɜ ɞɚɧɧɵɯ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɇɚɭɱɢɬɶɫɹ ɨɩɪɟɞɟɥɹɬɶ ɬɢɩɵ ɞɚɧɧɵɯ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 



1. Ɋɚɡɧɨɜɢɞɧɨɫɬɢ ɢɧɬɟɪɮɟɣɫɨɜ 

ɂɧɬɟɪɮɟɣɫɵ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɫɩɨɫɨɛɭ ɞɨɫɬɭɩɚ ɤ ɤɨɦɚɧɞɧɵɦ ɮɚɣɥɚɦ ɩɪɨɝɪɚɦɦ. 

Ʉɨɦɚɧɞɧɵɣ (ɬɟɤɫɬɨɜɵɣ) ɢɧɬɟɪɮɟɣɫ. ȼɫɹɤɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɤɨɦɚɧɞɧɵɣ 
ɢɧɬɟɪɮɟɣɫ (ɢɧɨɝɞɚ ɜ ɫɤɪɵɬɨɣ ɮɨɪɦɟ). 

ȿɫɥɢ ɫɧɹɬɶ ɲɟɥɭɯɭ ɬɟɤɫɬɨɜɵɯ ɢɥɢ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɥɨɱɟɤ ɢɥɢ ɢɧɬɟɪɮɟɣɫɨɜ, ɬɨ «ɧɚ 
ɝɥɭɛɢɧɟ» ɜɵ ɜɫɟɝɞɚ ɧɚɣɞɟɬɟ ɤɨɦɚɧɞɧɵɣ ɢɧɬɟɪɮɟɣɫ. 

ȼ ɩɟɪɜɨɣ ɢɡ Ɉɋ (OS/360) ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɛɵɥɨ ɠɟɫɬɤɨ ɩɨɞɟɥɟɧɨ ɦɟɠɞɭ 
ɫɥɟɞɭɸɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ: 

ɒ Ʉɨɦɚɧɞɧɵɣ ɹɡɵɤ ɨɩɟɪɚɬɨɪɚ ɗȼɆ (ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ 
ɩɪɨɱɟɫɨɦ). ɗɬɨ ɹɡɵɤ ɞɢɚɥɨɝɨɜɨɝɨ ɪɟɠɢɦɚ - ɤɨɦɚɧɞɚ ɡɚɩɭɫɤɚ - ɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ, ɩɪɢɜɹɡɤɢ 
ɧɨɫɢɬɟɥɟɣ ɢɧɮɨɪɦɚɰɢɢ ɤ ɭɫɬɪɨɣɫɬɜɚɦ, ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɞɚɧɢɹɯ, ɨɠɢɞɚɸɳɢɯ 
ɜɵɩɨɥɧɟɧɢɹ, ɜɵɜɨɞɚ, ɧɚɥɢɱɢɹ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ ɢ ɫɜɨɛɨɞɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɞɪ. 

ɒ əɡɵɤ ɭɩɪɚɜɥɟɧɢɹ ɡɚɞɚɧɢɹɦɢ (JCL - Job Control Language), ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɱɢɟ 
ɩɨɥɶɡɨɜɚɬɟɥɢ (ɩɪɨɝɪɚɦɦɢɫɬɵ, ɪɚɡɪɚɛɨɬɱɢɤɢ ɢ ɩɪɨɫɬɨ ɤɨɧɟɱɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ) ɨɩɢɫɵɜɚɥɢ 
ɫɨɫɬɚɜ ɢ ɫɬɪɭɤɬɭɪɭ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ - ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦ, 
ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɮɚɣɥɵ, ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɬɟ ɢɥɢ ɢɧɵɟ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɵ ɢɥɢ ɩɪɨɩɭɳɟɧɵ ɢ ɞɪ. ɗɬɨ ɹɡɵɤ ɩɚɤɟɬɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɣ 
ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɫɨɛɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫ ɜɵɱɢɫɥɟɧɢɹ, ɤɨɦɩɢɥɹɰɢɢ ɢ ɩɪ. 

ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɗȼɆ, Ɉɋ, ɩɨɹɜɥɟɧɢɹ ɢ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɞɢɚɥɨɝɨɜɵɯ 
ɭɫɬɪɨɣɫɬɜ (ɜɢɞɟɨɬɟɪɦɢɧɚɥɨɜ) ɜ ɩɨɫɥɟɞɭɸɳɢɯ Ɉɋ ɩɪɨɢɡɨɲɥɚ ɢɧɬɟɝɪɚɰɢɹ ɞɚɧɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɟɞɢɧɵɣ ɤɨɦɚɧɞɧɵɣ ɹɡɵɤ. Ⱦɥɹ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɦɟɠɞɭ ɤɨɦɚɧɞɚɦɢ ɨɩɟɪɚɬɨɪɚ, 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɤɨɧɟɱɧɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɬɨɞɵ ɪɚɡɞɟɥɟɧɢɹ ɞɨɫɬɭɩɚ ɢ 
ɧɚɡɧɚɱɟɧɢɹ ɩɪɢɜɢɥɟɝɢɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɮɨɪɦɚɬ ɤɨɦɚɧɞ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɟɞɢɧɨɨɛɪɚɡɧɵɦ. 

Ⱦɚɥɟɟ, ɩɨɫɥɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɉɗȼɆ ɞɚɧɧɨɟ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɫɨɲɥɨ ɧɚ ɧɟɬ (ɜ Ɉɋ MS-
DOS), ɩɨɫɤɨɥɶɤɭ ɩɨɥɶɡɨɜɚɬɟɥɶ ɉɄ ɜ ɟɞɢɧɨɦ ɥɢɰɟ ɫɨɟɞɢɧɹɟɬ ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɨɪɚ, 
ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɤɨɧɟɱɧɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɂɚɬɟɦ ɫ ɩɨɹɜɥɟɧɢɟɦ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ ɢ ɛɨɥɟɟ 
ɦɨɳɧɵɯ ɉɄ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɪɟɠɢɦɚɯ, ɜ ɫɟɬɟɜɵɯ Ɉɋ ɢ Ɉɋ ɉɗȼɆ, 
ɜɧɨɜɶ ɨɪɝɚɧɢɡɭɟɬɫɹ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɞɨɫɬɭɩɚ ɢ ɬ.ɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ 
ɰɢɤɥɢɱɟɫɤɢɦ (ɬɨɱɧɟɟ, ɫɩɢɪɚɥɟɜɢɞɧɵɦ). 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ Ɉɋ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɥɨɠɢɥɫɹ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ 
ɮɨɪɦɚɬ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. Ʉɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

· Ɍɢɩ ɨɩɟɪɚɰɢɢ (ɦɹ ɤɨɦɚɧɞɵ ɢɥɢ ɩɪɨɝɪɚɦɦɵ); 

· Ɋɚɛɨɱɢɣ ɜɯɨɞ (ɜɯɨɞɧɵɟ ɮɚɣɥɵ ɢɥɢ ɭɫɬɪɨɣɫɬɜɚ); 

· Ɋɚɛɨɱɢɣ ɜɵɯɨɞ (ɜɵɯɨɞɧɵɟ ɮɚɣɥɵ ɢɥɢ ɭɫɬɪɨɣɫɬɜɚ) 

· ɍɩɪɚɜɥɹɸɳɢɣ ɜɯɨɞ (ɭɩɪɚɜɥɹɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɢɥɢ ɤɥɸɱɢ ɤɨɦɚɧɞɵ); 

· ɍɩɪɚɜɥɹɸɳɢɣ ɜɵɯɨɞ (ɨɛɵɱɧɨ - ɩɪɨɬɨɤɨɥ, ɫɨɞɟɪɠɚɳɢɣ ɞɢɚɝɧɨɫɬɢɤɭ ɨɲɢɛɨɤ, ɤɨɞ 
ɡɚɜɟɪɲɟɧɢɹ ɢɥɢ ɞɪɭɝɭɸ ɢɧɮɨɪɦɚɰɢɸ) 



Ɋɢɫ 1. Ɍɢɩɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɹɡɵɤɨɜ Ɉɋ 

Ɍɟɤɫɬɨɜɵɣ ɢɥɢ ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɧɨɷɤɪɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. Ɉɧ ɢɦɟɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɷɤɪɚɧɚ ɫɢɫɬɟɦɭ ɦɟɧɸ ɫ ɩɨɞɫɤɚɡɤɚɦɢ. Ɇɟɧɸ ɱɚɫɬɨ ɛɵɜɚɟɬ ɜɵɩɚɞɚɸɳɢɦ 
(ɧɢɫɩɚɞɚɸɳɢɦ - pull-down). 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɦ ɤɭɪɫɨɪ ɷɤɪɚɧɚ ɢɥɢ ɤɭɪɫɨɪ ɦɵɲɢ ɩɨɫɥɟ ɩɨɢɫɤɚ ɜ ɞɪɟɜɟ 
ɤɚɬɚɥɨɝɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɤɨɦɚɧɞɧɵɟ ɮɚɣɥɵ ɩɪɨɝɪɚɦɦ (*.exe, *.com, *.bat) ɢ ɞɥɹ 
ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɧɚɠɢɦɚɟɬɫɹ ɤɥɚɜɢɲɚ <Enter> ɢɥɢ ɩɪɚɜɚɹ ɤɧɨɩɤɚ ɦɵɲɢ. Ɋɚɡɥɢɱɧɵɟ 
ɮɚɣɥɵ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɪɚɡɧɵɦ ɰɜɟɬɨɦ ɢɥɢ ɢɦɟɬɶ ɪɚɡɧɵɣ ɪɢɫɭɧɨɤ. Ʉɚɬɚɥɨɝɢ (ɩɚɩɤɢ) 
ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɮɚɣɥɨɜ ɪɚɡɦɟɪɨɦ ɢɥɢ ɪɢɫɭɧɤɨɦ. Ⱦɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɥɹ 
ɜɫɟɯ ɜɢɞɨɜ ɩɪɨɝɪɚɦɦɧɵɯ ɨɛɨɥɨɱɟɤ. 

Ƚɪɚɮɢɱɟɫɤɢɣ ɦɧɨɝɨɨɤɨɧɧɵɣ ɩɢɤɬɨɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɛɨɱɢɣ 
ɫɬɨɥ (DeskTop), ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɢɤɬɨɝɪɚɦɦɵ (ɡɧɚɱɤɢ ɢɥɢ ɢɤɨɧɤɢ ɩɪɨɝɪɚɦɦ). 
ȼɫɟ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɦɵɲɶɸ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɦ ɤɭɪɫɨɪ 
ɦɵɲɢ ɩɨɞɜɨɞɹɬ ɤ ɩɢɤɬɨɝɪɚɦɦɟ ɢ ɡɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɳɟɥɱɤɨɦ ɥɟɜɨɣ ɤɧɨɩɤɢ 
ɦɵɲɢ ɩɨ ɩɢɤɬɨɝɪɚɦɦɟ. ɗɬɨ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɣ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɨɫɟɛɟɧɧɨ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɩɪɨɝɪɚɦɦɚɦɢ. ɉɪɢɦɟɪɵ: ɢɧɬɟɪɮɟɣɫ ɫ ɤɨɦɩɶɸɬɟɪɨɜ Apple Macintosh? Windows 
3.1, Windows 95/98, OS/2, X Windows. 

2. Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ (GUI - Graphics User Interface). ɉɨɹɜɥɟɧɢɟ Ɉɋ ɢ 
ɨɛɨɥɨɱɟɤ ɫ ɪɚɡɜɢɬɵɦɢ ɞɢɚɥɨɝɨɜɵɦɢ ɝɪɚɮɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ (OS Macintosh, Windows 
3.1, ɚ ɨɫɨɛɟɧɧɨ Windows 95/98/ME, ɚ ɬɚɤɠɟ NT/2000) ɢ ɫɪɟɞɫɬɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɫɨɡɞɚɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ (FoxPro for Windows ɢ ɩɪ.), ɚ ɨɫɨɛɟɧɧɨ - 
ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ - ɩɪɢɜɟɥɨ ɤ ɜɧɟɞɪɟɧɢɸ ɢ ɲɢɪɨɤɨɦɭ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɷɥɟɦɟɧɬɨɜ ɷɤɪɚɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 

Ƚɪɚɮɢɱɟɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ ɢɧɨɝɞɚ ɨɛɨɡɧɚɱɚɸɬ ɫɥɟɞɭɸɳɟɣ ɚɛɛɪɟɜɢɚɬɭɪɨɣ - WIMPD 
(Windows, Menu, Pointing Device) - ɨɤɧɚ, ɦɟɧɸ, ɭɤɚɡɵɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ, ɤɚɤ ɨɫɧɨɜɧɵɟ 
ɞɟɣɫɬɜɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɜ ɩɨɞɨɛɧɨɦ ɢɧɬɟɪɮɟɣɫɟ. 

Ɉɛɨɥɨɱɤɚ Microsoft Windows ɧɟ ɛɵɥɚ ɢɡɧɚɱɚɥɶɧɨ Ɉɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ, ɬɚɤ ɤɚɤ ɨɧɚ 
ɫɭɳɟɫɬɜɭɟɬ «ɩɨɜɟɪɯ» ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɬɢɩɚ MS-DOS. Ɉɧɚ ɜɨɡɧɢɤɥɚ ɜ ɜɢɞɟ 
ɫɬɚɧɞɚɪɬɢɡɚɬɨɪɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɩɪɢɠɢɥɚɫɶ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɨɬɨɦɭ, ɱɬɨ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɯɨɬɟɥ ɜɢɞɟɬɶ ɩɪɨɝɪɚɦɦɭ, ɫ ɤɨɬɨɪɨɣ ɟɦɭ ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɪɚɛɨɬɚɬɶ, 
ɤɪɚɫɢɜɨɣ, ɩɪɚɤɬɢɱɧɨɣ, ɭɞɨɛɧɨɣ ɢ ɥɟɝɤɨɣ ɜ ɨɫɜɨɟɧɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

Ⱦɥɹ Ɉɋ UNIX ɬɚɤɠɟ ɛɵɥ ɫɨɡɞɚɧ ɫɩɟɰɢɚɥɶɧɵɣ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ - X Windows; 
ɮɢɪɦɚ IBM ɜɵɩɭɫɬɢɥɚ ɜɦɟɫɬɟ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ OS/2 ɫɜɨɣ ɜɚɪɢɚɧɬ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ - Presentation Manager. 

Ɏɭɧɤɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɨɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɝɪɚɮɢɱɟɫɤɢɦ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢɧɬɟɪɮɟɣɫɨɦ, ɫɯɨɠɢ, ɤɚɤ ɢ ɫɚɦɢ ɢɧɬɟɪɮɟɣɫɵ. 

Ɋɢɫ 2. Ɋɚɛɨɱɢɣ ɫɬɨɥ Windows XP, ɩɢɤɬɨɝɪɚɦɦɵ, ɨɤɧɚ ɩɪɢɥɨɠɟɧɢɣ. 

Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɨɧɹɬɢɹ - ɪɚɛɨɱɢɣ ɫɬɨɥ, ɨɤɧɚ, 
ɩɢɤɬɨɝɪɚɦɦɵ, ɷɥɟɦɟɧɬɵ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ (ɜɢɞɠɟɬɵ), ɭɤɚɡɵɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ 
(ɦɵɲɶ). 



3. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɝɪɚɮɢɱɟɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ (ɜɢɞɠɟɬɵ, widgets) 

ȼɢɞɠɟɬ - ɷɬɨ ɡɚɝɨɬɨɜɤɚ ɱɚɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ (ɤɧɨɩɤɚ, ɱɚɫɬɶ ɦɟɧɸ, 
ɩɢɤɬɨɝɪɚɦɦɚ ɢ ɬ.ɞ.) ɫ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɢɜɹɡɵɜɚɟɦɚɹ ɤ ɨɤɧɭ ɷɤɪɚɧɚ ɬɟɪɦɢɧɚɥɚ. ɇɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ: ɤɧɨɩɤɚ (Button); ɪɚɞɢɨɤɧɨɩɤɚ (Radio Button); ɮɥɚɠɨɤ (Check Box); 
ɫɩɢɫɨɤ (List); ɩɨɥɨɫɵ ɩɪɨɤɪɭɬɤɢ ɢ ɬ.ɞ. 

ɍɩɪɚɜɥɹɸɳɢɟ ɤɧɨɩɤɢ (Button) - ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɟɣɫɬɜɢɣ. Ʉɚɤɨɟ ɢɦɟɧɧɨ 
ɞɟɣɫɬɜɢɟ ɜɵɩɨɥɧɹɟɬ ɤɧɨɩɤɚ, ɧɚɩɢɫɚɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɧɟɣ. ȿɫɥɢ ɜ ɤɨɧɰɟ ɧɚɡɜɚɧɢɹ 
ɤɧɨɩɤɢ ɩɪɢɫɭɫɬɜɭɟɬ ɬɪɢ ɬɨɱɤɢ, ɬɨ ɬɚɤɚɹ ɤɧɨɩɤɚ ɜɵɡɨɜɟɬ ɧɨɜɨɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. 

ɉɨɥɟ ɜɜɨɞɚ - ɨɛɥɚɫɬɶ, ɝɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɜɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɫ ɤɥɚɜɢɚɬɭɪɵ. ȼ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɭɤɚɡɚɬɟɥɶ ɦɵɲɢ ɩɪɢɧɢɦɚɟɬ ɧɨɜɭɸ ɮɨɪɦɭ. ȿɫɥɢ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɳɟɥɤɧɭɬɶ ɤɧɨɩɤɨɣ 
ɦɵɲɢ, ɬɨ ɜ ɩɨɥɟ ɩɨɹɜɢɬɫɹ ɤɭɪɫɨɪ ɢ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɞɚɧɧɵɟ. 

ɋɩɢɫɨɤ - ɷɥɟɦɟɧɬ, ɫɨɞɟɪɠɚɳɢɣ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɭɫɬɚɧɨɜɢɬɶ. Ⱦɨɛɚɜɢɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ ɷɬɢ ɡɧɚɱɟɧɢɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɩɢɫɤɟ ɧɟɥɶɡɹ. 

Ɋɚɫɤɪɵɜɚɸɳɢɣɫɹ ɫɩɢɫɨɤ (List) - ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɩɢɤɬɨɝɪɚɦɦɭ ɫɨ ɫɬɪɟɥɤɨɣ ɨɬɤɪɵɜɚɟɬɫɹ 
ɫɩɢɫɨɤ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɷɬɨɦ ɷɥɟɦɟɧɬɟ. 
ȿɫɥɢ ɫɩɢɫɨɤ ɞɥɢɧɧɵɣ, ɬɨ ɩɨɹɜɢɬɫɹ ɥɢɧɟɣɤɚ ɩɪɨɤɪɭɬɤɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ 
ɩɨɫɦɨɬɪɟɬɶ ɜɫɟ ɷɥɟɦɟɧɬɵ ɫɩɢɫɤɚ. 

ɉɨɥɟ ɜɜɨɞɚ ɫ ɪɚɫɤɪɵɜɚɸɳɢɦɫɹ ɫɩɢɫɤɨɦ - ɷɬɨ ɤɨɦɛɢɧɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɥɟ ɜɵɜɨɞɚ ɢ 
ɪɚɫɤɪɵɜɚɸɳɟɝɨɫɹ ɫɩɢɫɤɚ. Ɍɚɤɨɣ ɷɥɟɦɟɧɬ ɩɨɡɜɨɥɹɟɬ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɜɨɞɢɬɶ ɞɚɧɧɵɟ 
ɜ ɩɨɥɟ ɜɜɨɞɚ, ɬɚɤ ɢ ɡɚɩɨɥɧɹɬɶ ɟɝɨ ɡɧɚɱɟɧɢɟɦ ɢɡ ɪɚɫɤɪɵɜɚɸɳɟɝɨɫɹ ɫɩɢɫɤɚ. Ⱥɧɚɥɨɝɢɱɧɨ 
ɪɚɛɨɬɚɟɬ ɩɨɥɟ ɜɨɞɚ ɫɨ ɫɩɢɫɤɨɦ. Ɉɬɥɢɱɢɟ ɬɨɥɶɤɨ ɜ ɬɨɦ, ɱɬɨ ɫɩɢɫɨɤ ɜɢɞɟɧ ɩɨɫɬɨɹɧɧɨ, ɚ ɧɟ 
ɨɬɤɪɵɜɚɟɬɫɹ. ɉɨɥɟ ɜɜɨɞɚ ɫɨ ɫɱɟɬɱɢɤɨɦ - ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɜɨɞɚ ɱɢɫɥɨɜɵɯ 
ɡɧɚɱɟɧɢɣ. ȿɝɨ ɦɨɠɧɨ ɡɚɩɨɥɧɢɬɶ ɤɚɤ ɨɛɵɱɧɨɟ ɩɨɥɟ ɜɜɨɞɚ ɢɥɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɨɱɤɚɦɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫɩɪɚɜɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɟ ɜ ɩɨɥɟ ɛɭɞɟɬ ɢɡɦɟɧɹɬɫɹ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢ ɭɦɟɧɶɲɚɬɫɹ) ɫ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɲɚɝɨɦ ɢ ɩɪɢ ɷɬɨɦ ɧɟ ɩɪɟɜɵɫɢɬ 
ɩɪɟɞɟɥɶɧɵɣ ɡɧɚɱɟɧɢɣ. ɉɨɷɬɨɦɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɟɧɧɨ ɫɱɟɬɱɢɤɨɦ. 

Ɏɥɚɠɨɤ - ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɫɩɪɚɜɚ ɨɬ 
ɤɜɚɞɪɚɬɚ. Ɉɧ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧ (ɭɫɬɚɧɨɜɥɟɧ) - ɜɧɭɬɪɢ ɤɜɚɞɪɚɬɚ ɢɡɨɛɪɚɠɟɧ ɡɧɚɱɨɤ, ɢɥɢ 
ɜɵɤɥɸɱɟɧ (ɫɛɪɨɲɟɧ) - ɜɧɭɬɪɢ ɩɭɫɬɨ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɫɛɪɨɫɚ ɮɥɚɠɤɚ ɧɟɨɛɯɨɞɢɦɨ 
ɳɟɥɤɧɭɬɶ ɦɵɲɶɸ ɜ ɤɜɚɞɪɚɬɟ ɢɥɢ ɧɚ ɟɝɨ ɨɩɢɫɚɧɢɟ. Ɍɚɤɨɣ ɷɥɟɦɟɧɬ ɜɩɨɥɧɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɨɩɪɟɞɟɥɹɟɬ ɫɜɨɣ ɩɚɪɚɦɟɬɪ. ɂ ɩɨɷɬɨɦɭ ɧɚɡɵɜɚɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ. 

Ʌɢɬɟɪɚɬɭɪɚ 

· ɂ.ɂ. ɉɨɩɨɜ «Ɉɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɫɪɟɞɵ ɢ ɨɛɨɥɨɱɤɢ» 

· ɂɧɬɟɪɧɟɬ ɷɧɰɢɤɥɨɩɟɞɢɹ mail.ru 

̬е̴е̬̌т "ʦ̛д̼ ̛̦те̴̬е̜̭о̏ ̛ ̵̛ о̭̦о̦̼̏е ̵̬̌̌кте̛̬̭т̛к̛" ̭к̸̌̌т̽ 

 

 

ɉɨɞɨɛɧɵɟ ɞɨɤɭɦɟɧɬɵ 

http://otherreferats.allbest.ru/programming/c00088268.html


 ˁо̚д̛̦̌е ̍̌̚о̏о̐о кл̭̭̌̌ "ˁт̬ок̌", ̭т̬ок̛ ̛де̦т̴̛̛к̌то̬̌ ̛ де̭́т̸̛̦о̜ ̭т̬ок̛. 
ˁо̚д̛̦̌е ̴̸̛̬̐̌е̭ко̐о ̛̦те̴̬е̜̭̌ 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɜɜɨɞɚ ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɨɬɨɛɪɚɠɟɧɢɹ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɫɨɛɫɬɜɟɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++. ɉɨɞɫɜɟɬɤɚ ɰɜɟɬɨɦ ɜɵɛɪɚɧɧɵɯ ɨɩɟɪɚɧɞɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɯ 
ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɢ ɜɵɜɨɞɚ ɧɚ ɞɢɫɩɥɟɣ. 
 
ɤɭɪɫɨɜɚɹ ɪɚɛɨɬɚ [234,6 K], ɞɨɛɚɜɥɟɧ 27.12.2014 

 ˀ̬̌̌̍̚отк̌ ̛̭̭те̥̼ ко̦т̬ол́ до̭туп̌ к ̴̜̌л̥̌ 

Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ. ɉɪɨɛɥɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɪɚɛɨɬɵ ɫ ɮɚɣɥɚɦɢ, ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɞɨɫɬɭɩɚ ɧɢɦ. ɂɞɟɨɥɨɝɢɹ ɩɨɫɬɪɨɟɧɢɹ 
ɢɧɬɟɪɮɟɣɫɚ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɪɯɢɬɟɤɬɭɪɟ. Ɋɚɛɨɬɚ ɤɥɚɫɫɨɜ ɫɢɫɬɟɦɵ. Ɉɰɟɧɤɚ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 
 
ɞɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ [2,5 M], ɞɨɛɚɜɥɟɧ 21.12.2012 

 ʿе̬е̸̦̦̌̌̚е̛̦е ̵̼̏од̌ ̛ ̵̏од̌ п̬о̬̥̥̐̌, п̬о̬̥̥̦̼̐̌е к̦̌̌л̼ 

Ɉɫɨɛɟɧɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Linux ɜ ɪɟɠɢɦɟ ɬɟɪɦɢɧɚɥɚ, ɜɯɨɞɚ ɜ 
ɫɢɫɬɟɦɭ ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ȼɵɩɨɥɧɟɧɢɟ ɩɟɪɟɧɚɡɧɚɱɟɧɢɹ ɮɚɣɥɨɜ, ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɪɚɛɨɬɵ ɫ ɤɨɦɚɧɞɚɦɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. ɉɪɢɦɟɧɟɧɢɟ 
ɩɪɨɝɪɚɦɦɧɵɯ ɤɚɧɚɥɨɜ (ɤɨɧɜɟɣɟɪɨɜ). 
 
ɥɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ [21,5 K], ɞɨɛɚɜɥɟɧ 12.05.2013 

 Ко̥̦̌д̦̌́ ̭т̬ок̌ MS-DOS 

ɉɨɧɹɬɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. Ɉɬɤɪɵɬɢɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. 
Ʉɨɦɚɧɞɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ ɫ 
ɩɨɜɵɲɟɧɧɵɦɢ ɩɪɢɜɢɥɟɝɢɹɦɢ. ɂɡɦɟɧɟɧɢɟ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɨɤɧɚ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɫ 
ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. 
 
ɩɪɟɡɟɧɬɚɰɢɹ [948,2 K], ɞɨɛɚɜɥɟɧ 22.10.2014 

 ˀ̬̌̌̍̚отк̌ ̛ ̬е̌л̶̛̛̌́̚ ̴̸̛̬̐̌е̭ко̐о ̛̦те̴̬е̜̭̌ дл́ ˁʿʿ ˁʥкʯ_ʿʿ ̭ ̛̭пол̽̚о̛̦̏̌е̥ 
̛̭̭те̥̼ ̌̏то̥̌т̸̛е̭ко̜ ̐е̦е̶̛̛̬̌ ̛̦те̴̬е̜̭о̏ OŶtoDeǀ 

Ⱥɧɚɥɢɡ ɝɪɚɮɢɱɟɫɤɢɯ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦ. ɋɨɡɞɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɚɥɝɨɪɢɬɦɚ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɋȻɤɁ_ɉɉ, ɟɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɤɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ. Ɍɟɯɧɢɱɟɫɤɚɹ 
ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

 

ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ №6 

Ɍɟɦɚ ɪɚɛɨɬɵ: ɂɡɭɱɟɧɢɟ IP-ɩɪɨɬɨɤɨɥɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɇɚɭɱɢɬɶɫɹ ɩɪɨɜɟɪɹɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɟɬɟɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ. 

http://knowledge.allbest.ru/programming/3c0b65635b2ac79b4c43a88521216d37_0.html
http://knowledge.allbest.ru/programming/3c0b65635b2ac79b4c43a88521216d37_0.html
http://knowledge.allbest.ru/programming/3c0a65625b2bd68b5c43a88421316c36_0.html
http://knowledge.allbest.ru/programming/3c0b65635b3ad78a5c53a89421206d26_0.html
http://knowledge.allbest.ru/programming/2c0b65635a2ac79a4c53a89421216c27_0.html
http://knowledge.allbest.ru/programming/2c0b65625a3ac68a5c53b88421206c26_0.html
http://knowledge.allbest.ru/programming/2c0b65625a3ac68a5c53b88421206c26_0.html


Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ: ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɭɬɢɥɢɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɛɵɫɬɪɨ 
ɩɪɨɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ IP-ɩɨɞɤɥɸɱɟɧɢɟ. Ɉɞɧɚɤɨ ɛɨɥɶɲɢɧɫɬɜɨ ɨɩɟɪɚɰɢɣ ɥɟɝɤɨ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞ ɫɚɦɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

ɉɨɥɶɡɨɜɚɬɟɥɢ Windows XP ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɫɟɬɟɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɦɨɝɭɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɫɩɟɰɢɚɥɶɧɵɦ ɦɚɫɬɟɪɨɦ. ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɜɵɡɵɜɚɟɬɫɹ ɢɡ ɦɟɧɸ ɡɚɞɚɱɢ ɋɜɟɞɟɧɢɹ ɨ ɫɢɫɬɟɦɟ 
(ɉɭɫɤ > ȼɫɟ ɩɪɨɝɪɚɦɦɵ > ɋɬɚɧɞɚɪɬɧɵɟ > ɋɥɭɠɟɛɧɵɟ > ɋɜɟɞɟɧɢɹ ɨ ɫɢɫɬɟɦɟ > ɦɟɧɸ 
ɋɟɪɜɢɫ > Ⱦɢɚɝɧɨɫɬɢɤɚ ɫɟɬɢ): 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ȼɵ ɩɨɡɧɚɤɨɦɢɬɟɫɶ ɫ ɭɬɢɥɢɬɚɦɢ, ɡɚɩɭɫɤɚɟɦɵɦɢ 
ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɞɟɬɚɥɶɧɨ ɩɪɨɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɩɨɞɤɥɸɱɟɧɢɹ ȼɚɲɟɝɨ ɤɨɦɩɶɸɬɟɪɚ ɤ ɫɟɬɢ. 

ɏɨɞ ɪɚɛɨɬɵ: 

Ipconfig  

Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ IP-ɩɪɨɬɨɤɨɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɬɢɥɢɬɵ ipconfig (Windows 
NT/2000/XP) ɢ winipcfg (Windows 9x). ɗɬɚ ɭɬɢɥɢɬɚ ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɧɚɫɬɪɨɣɤɢ ɩɪɨɬɨɤɨɥɚ TCP/IP: ɡɧɚɱɟɧɢɹ ɚɞɪɟɫɚ, ɦɚɫɤɢ, ɲɥɸɡɚ. 

1. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɉɭɫɤ, ɜɵɛɟɪɢɬɟ ɫɬɪɨɤɭ ɦɟɧɸ ȼɵɩɨɥɧɢɬɶ, ɧɚɛɟɪɢɬɟ ɫɢɦɜɨɥɵ cmd ɢ 
ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Enter ɧɚ ɤɥɚɜɢɚɬɭɪɟ. 

2. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɧɚɛɟɪɢɬɟ ipconfig /all. ɉɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɤɨɦɩɶɸɬɟɪɚ ɧɚ 
ɷɤɪɚɧ ɞɨɥɠɟɧ ɜɵɜɟɫɬɢɫɶ ɩɪɢɦɟɪɧɨ ɬɚɤɨɣ ɥɢɫɬɢɧɝ: 

Windows IP Configuration 

http://pandia.ru/text/category/laboratornie_raboti/


Host Name: vest 

Primary Dns Suffix: tvs. ***** 

Node Type: Hybrid 

IP Routing Enabled: No 

WINS Proxy Enabled: No 

DNS Suffix Search List: tvs. ***** 

***** 

Ethernet adapter Local Area Connection: 

Connection-specific DNS Suffix. : tvs. ***** 

Description. . . : Intel(R) PRO/100 S Desktop Adapter 

Physical Address. : 00-02-B3-8D-44-53 

Dhcp Enabled. . . : Yes 

Autoconfiguration Enabled: Yes 

IP Address: 83.172.10.54 

Subnet Mask. . . : 255.255.255.0 

Default Gateway. : 83.172.10.254 

DHCP Server. . . : 83.172.10.2 

DNS Servers. . . : 192.168.0.1 

83.172.10.2 

Primary WINS Server: 83.172.10.2 

Secondary WINS Server: 213.183.109.3 

Lease Obtained. . : 24 ɚɜɝɭɫɬɚ 2004 ɝ. 9:40:41 

Lease Expires. . : 27 ɨɤɬɹɛɪɹ 2004 ɝ. 9:40:41 

Ɉɬɤɥɸɱɢɬɟ ɫɟɬɟɜɨɟ ɩɨɞɤɥɸɱɟɧɢɟ, ɩɨɜɬɨɪɢɬɟ ɤɨɦɚɧɞɭ. ɉɪɢ ɨɬɫɭɬɫɬɜɭɸɳɟɦ ɫɨɟɞɢɧɟɧɢɢ ɧɚ 
ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɩɪɢɦɟɪɧɨ ɬɚɤɨɣ ɥɢɫɬɢɧɝ: 

Windows IP Configuration 

Host Name: vest 

http://pandia.ru/text/category/24_avgusta/
http://pandia.ru/text/category/27_oktyabrya/


Primary Dns Suffix: tvs. ***** 

Node Type: Hybrid 

IP Routing Enabled: No  

WINS Proxy Enabled: No 

DNS Suffix Search List: tvs. ***** 

*****  

Ethernet adapter Local Area Connection: 

Media State. . . : Media disconnected 

Description. . . : Intel(R) PRO/100 S Desktop Adapter 

Physical Address. : 00-02-B3-8D-44-53 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɪɨɝɪɚɦɦɚ ɜɵɜɟɥɚ ɧɚ ɷɤɪɚɧ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɨ "ɮɢɡɢɱɟɫɤɢɯ" 
ɩɚɪɚɦɟɬɪɚɯ ɫɟɬɟɜɨɣ ɤɚɪɬɵ ɢ ɭɤɚɡɚɥɚ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɞɤɥɸɱɟɧɢɟ ɫɟɬɟɜɨɝɨ ɤɚɛɟɥɹ (Media 
disconnected). 

ȼ ɫɨɫɬɚɜɟ Windows 95/98/ME ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 
ɩɨɤɚɡɵɜɚɟɬ ɨɫɧɨɜɧɵɟ ɧɚɫɬɪɨɣɤɢ ɩɪɨɬɨɤɨɥɚ TCP/IP: 

 



ɗɬɨ winipcfg. Ⱦɥɹ ɜɵɡɨɜɚ ɩɪɨɝɪɚɦɦɵ ɫɥɟɞɭɟɬ ɧɚɛɪɚɬɶ ɟɟ ɢɦɹ ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɢ ɧɚɠɚɬɶ 
ɤɥɚɜɢɲɭ Enter (ɷɬɨ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ȼɵ ɪɚɛɨɬɚɟɬɟ ɫ Ɉɋ Windows 
95/98/ME). 

Ping  

Ʉɨɦɚɧɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɩɪɨɬɨɤɨɥɚ TCP/IP ɢ ɞɨɫɬɢɠɢɦɨɫɬɢ ɭɞɚɥɟɧɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ. Ɉɧɚ ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɩɚɤɟɬɵ ɞɚɧɧɵɯ ɞɨɫɬɢɝɚɸɬ ɡɚɞɚɧɧɨɝɨ 
ɜ ɟɟ ɩɚɪɚɦɟɬɪɚɯ ɤɨɦɩɶɸɬɟɪɚ. 

ɉɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɪɨɬɨɤɨɥɚ TCP/IP. Ɉɬɤɪɨɣɬɟ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ ɢ 
ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ:  

ping 127.0.0.1 

Ⱥɞɪɟɫ 127.0.0.1 — ɷɬɨ ɥɢɱɧɵɣ ɚɞɪɟɫ ɥɸɛɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɚ ɤɨɦɚɧɞɚ 
ɩɪɨɜɟɪɹɟɬ ɩɪɨɯɨɠɞɟɧɢɟ ɫɢɝɧɚɥɚ "ɧɚ ɫɚɦɨɝɨ ɫɟɛɹ". Ɉɧɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɛɟɡ ɧɚɥɢɱɢɹ 
ɤɚɤɨɝɨ-ɥɢɛɨ ɫɟɬɟɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ. ȼɵ ɞɨɥɠɧɵ ɭɜɢɞɟɬɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɥɟɞɭɸɳɢɟ 
ɫɬɪɨɤɢ: 

Pinging 127.0.0.1 with 32 bytes of data: 

Reply from 127.0.0.1: bytes=32 time<1ms TTL=128 

Reply from 127.0.0.1: bytes=32 time<1ms TTL=128 

Reply from 127.0.0.1: bytes=32 time<1ms TTL=128 

Reply from 127.0.0.1: bytes=32 time<1ms TTL=128 

Ping statistics for 127.0.0.1: 

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss), 

Approximate round trip times in milli-seconds:  

Minimum = 0ms, Maximum = 0ms, Average = 0ms 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɤɨɦɚɧɞɚ ɩɨɫɵɥɚɟɬ ɩɚɤɟɬ 32 ɛɚɣɬɚ. Ɋɚɡɦɟɪ ɩɚɤɟɬɚ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧ ɞɨ 
65 ɤɛɚɣɬ. Ɍɚɤ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɨɲɢɛɤɢ ɩɪɢ ɩɟɪɟɫɵɥɤɟ ɩɚɤɟɬɨɜ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ. Ɂɚ 
ɪɚɡɦɟɪɨɦ ɬɟɫɬɨɜɨɝɨ ɩɚɤɟɬɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɪɟɦɹ ɨɬɤɥɢɤɚ ɭɞɚɥɟɧɧɨɣ ɫɢɫɬɟɦɵ (ɜ ɧɚɲɟɦ 
ɫɥɭɱɚɟ — ɦɟɧɶɲɟ 1 ɦɢɥɥɢɫɟɤɭɧɞɵ). ɉɨɬɨɦ ɩɨɤɚɡɵɜɚɟɬɫɹ ɟɳɟ ɨɞɢɧ ɩɚɪɚɦɟɬɪ ɩɪɨɬɨɤɨɥɚ — 
ɡɧɚɱɟɧɢɟ TTL. TTL — "ɜɪɟɦɹ ɠɢɡɧɢ" ɩɚɤɟɬɚ. ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɨ ɱɢɫɥɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, 
ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɩɪɨɣɬɢ ɩɚɤɟɬ. ɤɚɠɞɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɭɦɟɧɶɲɚɟɬ ɡɧɚɱɟɧɢɟ TTL ɧɚ 
ɟɞɢɧɢɰɭ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɩɚɤɟɬ ɭɧɢɱɬɨɠɚɟɬɫɹ. Ɍɚɤɨɣ ɦɟɯɚɧɢɡɦ ɜɜɟɞɟɧ 
ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɫɥɭɱɚɟɜ ɡɚɰɢɤɥɢɜɚɧɢɹ ɩɚɤɟɬɨɜ. 

ȿɫɥɢ ɛɭɞɟɬ ɩɨɤɚɡɚɧɨ ɫɨɨɛɳɟɧɢɟ ɨ ɧɟɞɨɫɬɢɠɢɦɨɫɬɢ ɚɞɪɟɫɚɬɚ, ɬɨ ɷɬɨ ɨɡɧɚɱɚɟɬ ɨɲɢɛɤɭ 
ɭɫɬɚɧɨɜɤɢ ɩɪɨɬɨɤɨɥɚ IP. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɞɚɥɢɬɶ ɩɪɨɬɨɤɨɥ ɢɡ ɫɢɫɬɟɦɵ, 
ɩɟɪɟɡɚɝɪɭɡɢɬɶ ɤɨɦɩɶɸɬɟɪ ɢ ɜɧɨɜɶ ɭɫɬɚɧɨɜɢɬɶ ɩɨɞɞɟɪɠɤɭ ɩɪɨɬɨɤɨɥɚ TCP/IP. 

http://pandia.ru/text/category/adresat/


ɉɪɨɜɟɪɤɚ ɜɢɞɢɦɨɫɬɢ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɢ ɛɥɢɠɚɣɲɟɝɨ ɤɨɦɩɶɸɬɟɪɚ ɫɟɬɢ. ȼɵɩɨɥɧɢɬɟ 
ɤɨɦɚɧɞɭ  

ping 192.168.0.19 

ɇɚ ɷɤɪɚɧ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɞɟɧɵ ɩɪɢɦɟɪɧɨ ɬɚɤɢɟ ɫɬɪɨɤɢ: 

Pinging 212.73.124.100 with 32 bytes of data: 

Reply from 192.168.0.19: bytes=32 time=5ms TTL=60 

Reply from 192.168.0.19: bytes=32 time=5ms TTL=60 

Reply from 192.168.0.19: bytes=32 time=4ms TTL=60 

Reply from 192.168.0.19: bytes=32 time=4ms TTL=60 

Ping statistics for 212.73.124.100: 

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss), 

Approximate round trip times in milli-seconds: 

Minimum = 4ms, Maximum = 5ms, Average = 4ms 

ɇɚɥɢɱɢɟ ɨɬɤɥɢɤɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɤɚɧɚɥ ɫɜɹɡɢ ɭɫɬɚɧɨɜɥɟɧ ɢ ɪɚɛɨɬɚɟɬ. 

Tracert  

ɉɪɢ ɪɚɛɨɬɟ ɜ ɋɟɬɢ ɨɞɧɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɟɪɜɟɪɵ ɨɬɤɥɢɤɚɸɬɫɹ ɛɵɫɬɪɟɟ, ɞɪɭɝɢɟ 
ɦɟɞɥɟɧɧɟɟ, ɛɵɜɚɸɬ ɫɥɭɱɚɢ ɧɟɞɨɫɬɢɠɢɦɨɫɬɢ ɠɟɥɚɟɦɨɝɨ ɯɨɫɬɚ. Ⱦɥɹ ɜɵɹɫɧɟɧɢɹ ɩɪɢɱɢɧ 
ɩɨɞɨɛɧɵɯ ɫɢɬɭɚɰɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɭɬɢɥɢɬɵ. 

ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɚ tracert, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɤɚɡɚ ɩɭɬɢ ɩɪɨɯɨɠɞɟɧɢɹ 
ɫɢɝɧɚɥɚ ɞɨ ɠɟɥɚɟɦɨɝɨ ɯɨɫɬɚ. Ɂɚɱɚɫɬɭɸ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɹɫɧɢɬɶ ɩɪɢɱɢɧɵ ɩɥɨɯɨɣ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ. Ɍɨɱɤɚ, ɩɨɫɥɟ ɤɨɬɨɪɨɣ ɜɪɟɦɹ ɨɬɤɥɢɤɚ ɪɟɡɤɨ ɭɜɟɥɢɱɟɧɨ, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɥɢɱɢɢ ɜ ɷɬɨɦ ɦɟɫɬɟ "ɭɡɤɨɝɨ ɝɨɪɥɵɲɤɚ", ɧɟ ɫɩɪɚɜɥɹɸɳɟɝɨɫɹ ɫ 
ɧɚɝɪɭɡɤɨɣ. 

ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ:  

tracert 192.168.0.19 

ȼɵ ɞɨɥɠɧɵ ɭɜɢɞɟɬɶ ɩɪɢɦɟɪɧɨ ɬɚɤɨɣ ɥɢɫɬɢɧɝ: 

Tracing route to 192.168.0.19 

over a maximum of 30 hops: 

1 <1 ms <1 ms <1 ms 192.168.0.19  

Trace complete. 



Route 

Ʉɨɦɚɧɞɚ Route ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɦɚɪɲɪɭɬɵ ɩɪɨɯɨɠɞɟɧɢɹ ɫɟɬɟɜɵɯ ɩɚɤɟɬɨɜ ɩɪɢ 
ɩɟɪɟɞɚɱɟ ɢɧɮɨɪɦɚɰɢɢ. 

ȼɵɜɟɞɢɬɟ ɧɚ ɷɤɪɚɧ ɬɚɛɥɢɰɭ ɦɚɪɲɪɭɬɨɜ TCP/IP, ɞɥɹ ɷɬɨɝɨ ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ 
ɤɨɦɚɧɞɭ route print.  

Net view 

ȼɵɜɨɞɢɬ ɫɩɢɫɨɤ ɞɨɦɟɧɨɜ, ɤɨɦɩɶɸɬɟɪɨɜ ɢɥɢ ɨɛɳɢɯ ɪɟɫɭɪɫɨɜ ɧɚ ɞɚɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. 
ȼɵɡɜɚɧɧɚɹ ɛɟɡ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɦɚɧɞɚ net view ɜɵɜɨɞɢɬ ɫɩɢɫɨɤ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɬɟɤɭɳɟɦ 
ɞɨɦɟɧɟ. 

1. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ net view ɢ ɜɵ ɭɜɢɞɢɬɟ ɫɩɢɫɨɤ ɤɨɦɩɶɸɬɟɪɨɜ ɫɜɨɟɣ 
ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ. 

2. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ net view \\192.168.0.250 ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɨɛɳɢɯ 
ɪɟɫɭɪɫɨɜ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 192.168.0.250 

Net send 

ɋɥɭɠɢɬ ɞɥɹ ɨɬɩɪɚɜɤɢ ɫɨɨɛɳɟɧɢɣ ɞɪɭɝɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɤɨɦɩɶɸɬɟɪɭ ɢɥɢ ɩɫɟɜɞɨɧɢɦɭ, 
ɞɨɫɬɭɩɧɨɦɭ ɜ ɫɟɬɢ. 

1. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ net send 192.168.0.1 ɉɪɢɜɟɬ. ɉɪɨɜɟɪɤɚ ɫɜɹɡɢ. 

ȼɚɲɟ ɫɨɨɛɳɟɧɢɟ ɩɨɥɭɱɢɬ ɩɨɥɶɡɨɜɚɬɟɥɶ 192.168.0.1 

2. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ net send * ɉɪɢɜɟɬ. ɉɪɨɜɟɪɤɚ ɫɜɹɡɢ. 

ȼɚɲɟ ɫɨɨɛɳɟɧɢɟ ɩɨɥɭɱɚɬ ɜɫɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ. 

ʞ˓˃ˍ˕ˋ˚ˈ˔ˍ˃ˢ ˓˃˄ˑ˕˃ № ͹ «ʟ˃ˊˎˑˉˈːˋˈ ip ˒ˑ ˒ˑˇ˔ˈ˕ˢˏ» 

ɐɟɥɶ: ɨɛɨɛɳɟɧɢɟ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɡɧɚɧɢɣ ɩɨ ɬɟɦɟ «Ⱥɞɪɟɫɚɰɢɹ ɜ ɫɟɬɹɯ» 

ȼɢɞ ɪɚɛɨɬɵ: ɮɪɨɧɬɚɥɶɧɵɣ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ: 2 ɱɚɫɚ 

ʖ˃ˇ˃ːˋˢ ˍ ˓˃˄ˑ˕ˈ 

Ɂɚɞɚɧɢɟ 1. ɉɟɪɟɜɟɞɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɜɨɢɱɧɵɟ ɱɢɫɥɚ ɜ ɞɟɫɹɬɢɱɧɵɟ. 

Ⱦɜɨɢɱɧɨɟ ɡɧɚɱɟɧɢɟ 

1. 1111011 
2. 1001001101 

5. 10101100.00101000.00000000.00000000 
6. 01011110.01110111.10011111.00000000 



3. 101101111 
4. 1011110001 

7. 10010001 0110000 10000000 00011001 
8. 01111111 00000000 00000000 00000001 

Ɂɚɞɚɧɢɟ 2. ɉɟɪɟɜɟɞɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɫɹɬɢɱɧɵɟ ɱɢɫɥɚ ɜ ɞɜɨɢɱɧɵɟ. 

Ⱦɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ 

1. 250 
2. 19 
3. 348 
4. 93 

5. 874 
6. 109.128.255.254 
7. 131.107.2.89 
8. 129.46.78.0 

Ɂɚɞɚɧɢɟ 3. ɍɤɚɠɢɬɟ ɤɥɚɫɫɵ ɫɥɟɞɭɸɳɢɯ IP-ɚɞɪɟɫɨɜ. 

Ⱥɞɪɟɫ 

1. 126.102.128.0 
2. 1.191.248.0 
3. 185.74.41.184 
4. 96.247.128.0 

5. 168.224.0.1 
6. 201.76.98.5 
7. 186.112.0.10 
8. 28.0.0.0 

Ɂɚɞɚɧɢɟ 4. Ɉɩɪɟɞɟɥɢɬɟ, ɤɚɤɢɟ IP-ɚɞɪɟɫɚ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɧɚɡɧɚɱɟɧɵ ɭɡɥɚɦ. Ɉɛɴɹɫɧɢɬɟ, 
ɩɨɱɟɦɭ ɬɚɤɢɟ IP-ɚɞɪɟɫɚ ɧɟ ɹɜɥɹɸɬɫɹ ɤɨɪɪɟɤɬɧɵɦɢ.  

1. 131.107.256.80 
2. 222.222.255.222 
3. 31.200.1.1 
4. 126.1.0.0 

5. 190.7.2.0 
6. 127.1.1.1 
7. 198.121.254.255 
8. 255.255.255.255 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 

1. Ʉɚɤɢɟ ɨɤɬɟɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɟɬɢ ɢ ɭɡɥɚ ɜ ɚɞɪɟɫɚɯ ɤɥɚɫɫɨɜ Ⱥ, ȼ ɢ ɋ? 

2. Ʉɚɤɢɟ ɡɧɚɱɟɧɢɹ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ ɫɟɬɟɣ ɢ 
ɩɨɱɟɦɭ? 

Ʉɚɤɢɟ ɡɧɚɱɟɧɢɹ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ ɭɡɥɨɜ? ɉɨɱɟɦɭ?  

3. Ʉɨɝɞɚ ɧɟɨɛɯɨɞɢɦ ɭɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɟɬɢ? 

4. Ʉɚɤɢɦ ɤɨɦɩɨɧɟɧɬɚɦ ɫɟɬɟɜɨɝɨ ɨɤɪɭɠɟɧɢɹ TCP/IP, ɤɪɨɦɟ ɤɨɦɩɶɸɬɟɪɨɜ, ɧɟɨɛɯɨɞɢɦ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɭɡɥɚ?  



ʞ˓˃ˍ˕ˋ˚ˈ˔ˍ˃ˢ ˓˃˄ˑ˕˃ №ͺ ftp-˒˓ˑ˕ˑˍˑˎ.  

ɐɟɥɶ ɪɚɛɨɬɵ: ɂɡɭɱɢɬɶ ftp ɩɪɨɬɨɤɨɥ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

 ɉɪɨɢɡɜɟɫɬɢ ɧɚɫɬɪɨɣɤɢ ftp-ɫɟɪɜɟɪɚ; 
 ɇɚɫɬɪɨɣɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɳɢɳɟɧɧɨɝɨ ɬɟɪɦɢɧɚɥɚ ssh; 
 ɉɨɥɭɱɢɬɶ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɬɨɤɨɥɟ Telnet; 
 ɍɫɬɚɧɨɜɢɬɶ ɢ ɧɚɫɬɪɨɢɬɶ ɜɟɛ-ɫɟɪɜɟɪ Apache.  

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ɇɚɫɬɪɨɣɤɚ ftp-ɫɟɪɜɟɪɚ 

FTP (ɚɧɝɥ. File Transfer Protocol - ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ) - ɩɪɨɬɨɤɨɥ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ ɜ ɫɟɬɹɯ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. FTP ɩɨɡɜɨɥɹɟɬ 
ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɫɟɪɜɟɪɚɦ FTP, ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɤɚɬɚɥɨɝɨɜ ɢ ɡɚɝɪɭɠɚɬɶ ɮɚɣɥɵ ɫ 
ɫɟɪɜɟɪɚ ɢɥɢ ɧɚ ɫɟɪɜɟɪ; ɤɪɨɦɟ ɬɨɝɨ, ɜɨɡɦɨɠɟɧ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ. 

FTP ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɬɚɪɟɣɲɢɯ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɬɨɤɨɥɨɜ, ɩɨɹɜɢɜɲɢɦɫɹ ɡɚɞɨɥɝɨ ɞɨ 
HTTP, ɜ 1971 ɝɨɞɭ. Ɉɧ ɢ ɫɟɝɨɞɧɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɞɨɫɬɭɩɚ ɤ ɭɞɚɥёɧɧɵɦ ɯɨɫɬɚɦ. 

ɉɪɨɬɨɤɨɥ FTP ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɨɬɨɤɨɥɚɦ ɩɪɢɤɥɚɞɧɨɝɨ ɭɪɨɜɧɹ ɢ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
ɢɫɩɨɥɶɡɭɟɬ ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɪɨɬɨɤɨɥ TCP. Ʉɨɦɚɧɞɵ ɢ ɞɚɧɧɵɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɛɨɥɶɲɢɧɫɬɜɚ 
ɞɪɭɝɢɯ ɩɪɨɬɨɤɨɥɨɜ, ɩɟɪɟɞɚɸɬɫɹ ɩɨ ɪɚɡɧɵɦ ɩɨɪɬɚɦ. ɂɫɯɨɞɹɳɢɣ ɩɨɪɬ 20, ɨɬɤɪɵɜɚɟɦɵɣ ɧɚ 
ɫɬɨɪɨɧɟ ɫɟɪɜɟɪɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɩɨɪɬ 21 ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɨɦɚɧɞ. ɉɨɪɬ 
ɞɥɹ ɩɪɢɟɦɚ ɞɚɧɧɵɯ ɤɥɢɟɧɬɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɞɢɚɥɨɝɟ ɫɨɝɥɚɫɨɜɚɧɢɹ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ 
ɩɟɪɟɞɚɱɚ ɮɚɣɥɚ ɛɵɥɚ ɩɪɟɪɜɚɧɚ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ, ɩɪɨɬɨɤɨɥ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɫɪɟɞɫɬɜɚ ɞɥɹ ɞɨɤɚɱɤɢ ɮɚɣɥɚ, ɱɬɨ ɛɵɜɚɟɬ ɨɱɟɧɶ ɭɞɨɛɧɨ ɩɪɢ ɩɟɪɟɞɚɱɟ ɛɨɥɶɲɢɯ ɮɚɣɥɨɜ. 

Vsftpd (Very Secure FTP Daemon ɢɥɢ Ɉɱɟɧɶ Ɂɚɳɢɳɟɧɧɵɣ FTP Ⱦɟɦɨɧ) ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɫɚɦɵɯ ɩɪɨɫɬɵɯ ɜ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦ FTP ɫɟɪɜɟɪɨɦ. 
Vsftpd ɨɛɫɥɭɠɢɜɚɟɬ ftp ɫɟɪɜɟɪɵ debian, redhat, ubuntu ɢ ɩɪɨɱɢɯ ɤɪɭɩɧɵɯ ɤɨɦɩɚɧɢɣ. 
Ȼɥɚɝɨɞɚɪɹ ɩɪɟɞɟɥɶɧɨɣ ɩɪɨɫɬɨɬɟ ɧɚɫɬɪɨɣɤɢ, ɩɨɞɧɹɬɢɟ ftp ɫɟɪɜɟɪɚ ɫ ɩɨɦɨɳɶɸ vsftpd ɪɟɞɤɨ 
ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 5 - 10 ɦɢɧɭɬ. 

ȼ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɨɤɚɡɚɬɶ ɩɪɢɧɰɢɩ ɫɨɡɞɚɧɢɹ ɮɚɣɥɨɜɨɝɨ 
ɫɟɪɜɟɪɚ, ɧɚ ɤɨɬɨɪɵɣ ɜɫɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɫɦɨɝɭɬ ɫɤɥɚɞɵɜɚɬɶ ɮɚɣɥɵ, ɭɞɚɥɹɬɶ ɢɯ, ɫɨɡɞɚɜɚɬɶ 
ɞɢɪɟɤɬɨɪɢɢ ɢ ɬ.ɞ. 

ɍɫɬɚɧɨɜɤɚ vsftpd 

ɍɫɬɚɧɨɜɤɚ vsftpd ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 4.1. ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɱɬɨ ɟɫɬɶ 
ɫɨɟɞɢɧɟɧɢɟ ɫ Internet. 

 

Ɋɢɫ. 4.1. ɍɫɬɚɧɨɜɤɚ ftp 



ɇɚɫɬɪɨɣɤɚ vsftpd 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ vsftpd ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟɦ ɮɚɣɥɚ /etc /vsftpd.conf (Ɋɢɫ. 
4.2). Ʉɨɦɦɟɧɬɚɪɢɟɜ (ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɧɚɧɢɢ ɚɧɝɥɢɣɫɤɨɝɨ) ɨɛɵɱɧɨ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ 
ɪɚɡɨɛɪɚɬɶɫɹ ɱɬɨ ɤ ɱɟɦɭ: 

 anon_root - ɞɢɪɟɤɬɨɪɢɹ ɞɥɹ ɚɧɨɧɢɦɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (/var/ftp/ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɞɢɫɬɪɢɛɭɬɢɜɨɜ); 

 anonymous_enable - ɪɚɡɪɟɲɢɬɶ ɞɨɫɬɭɩ ɚɧɨɧɢɦɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ; 
 local_enable - ɪɚɡɪɟɲɢɬɶ ɞɨɫɬɭɩ ɥɨɤɚɥɶɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ; 
 write_enable - ɪɚɡɪɟɲɢɬɶ ɡɚɩɢɫɶ; 
 anon_upload_enable - ɪɚɡɪɟɲɢɬɶ ɡɚɩɢɫɶ ɚɧɨɧɢɦɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɷɬɢ ɡɚɩɢɫɢ ɜ ɤɨɧɮɢɝɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɧɟ 
ɫɬɨɢɬ ɭɞɚɥɹɬɶ ɨɫɬɚɥɶɧɵɟ ɨɩɰɢɢ, ɟɫɥɢ ɜɵ ɧɟ ɡɧɚɟɬɟ, ɱɬɨ ɨɧɢ ɞɟɥɚɸɬ): 

#ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ 

listen=YES 

#ɩɨɡɜɨɥɹɟɦ ɚɧɨɧɢɦɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɭɱɟɬɤɢ anonymous ɢ ftp ɹɜɥɹɸɬɫɹ ɫɢɧɨɧɢɦɚɦɢ 

anonymous_enable=YES 

#ɪɚɡɪɟɲɚɟɦ ɥɨɤɚɥɶɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (ɥɨɤɚɥɶɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ - ɷɬɨ ɬɟ, ɤɨɬɨɪɵɟ 

#ɡɚɪɟɝɟɫɬɪɢɪɨɜɚɧɵ ɜ ɫɢɫɬɟɦɟ, ɬɨ ɟɫɬɶ ɧɚ ɧɢɯ ɟɫɬɶ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ) 

local_enable=YES 

#ɪɚɡɪɟɲɚɟɦ ɥɸɛɵɟ ɮɨɪɦɵ ɡɚɩɢɫɢ ɧɚ FTP ɫɟɪɜɟɪ 

write_enable=YES 

#ɪɚɡɪɟɲɚɟɦ ɚɧɨɧɢɦɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ upload 

anon_upload_enable=YES 

#ɪɚɡɪɟɲɚɟɦ ɚɧɨɧɢɦɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɨɡɞɚɜɚɬɶ ɞɢɪɟɤɬɨɪɢɢ 

anon_mkdir_write_enable=YES 

#ɪɚɡɪɟɲɚɟɦ ɚɧɨɧɢɦɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɩɟɪɟɢɦɟɧɨɜɵɜɚɬɶ ɮɚɣɥɵ 

anon_other_write_enable=YES 

#ɭ ɚɧɨɧɢɦɨɜ ɩɚɪɨɥɶ ɫɩɪɚɲɢɜɚɬɶ ɧɟ ɛɭɞɟɦ 

no_anon_password=YES 

#ɞɢɪɟɤɬɨɪɢɹ ɞɥɹ ɞɨɫɬɭɩɚ ɚɧɨɧɢɦɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɢɫɭɬɫɬɜɭɟɬ)  



anon_root=/home/ftp/ 

#ɪɚɡɪɟɲɚɟɦ ɫɨɟɞɢɧɟɧɢɟ ɩɨ 20 ɩɨɪɬɭ 

connect_from_port_20=YES 

#ɩɨɞɞɟɪɠɤɚ ɞɪɟɜɧɢɯ FTP ɤɥɢɟɧɬɨɜ 

async_abor_enable=YES 

#ɢɫɩɨɥɶɡɭɟɦ ɪɨɞɧɨɟ ɜɪɟɦɹ, ɚ ɧɟ GMT 

use_localtime=YES 

#ɧɟɛɨɥɶɲɨɟ ɩɪɢɜɟɬɫɬɜɢɟ 

ftpd_banner=Hello! We come in peace! 

#ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɤɚɤ ɮɨɧɨɜɵɣ ɩɪɨɰɟɫɫ 

background=YES 

# Ⱦɨɥɠɧɵ ɥɢ ɩɨɥɶɡɨɜɚɬɟɥɢ ɧɚɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɜ ɫɜɨɢɯ ɞɢɪɟɤɬɨɪɢɹɯ 

YES/NO chroot_local_user=YES 

 

Ɋɢɫ. 4.2. Ɏɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ ftp 

Telnet 

TELNET (ɚɧɝɥ. TErminaL NETwork) - ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɬɟɤɫɬɨɜɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɩɨ ɫɟɬɢ (ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɮɨɪɦɟ - ɩɪɢ ɩɨɦɨɳɢ ɬɪɚɧɫɩɨɪɬɚ TCP). ɇɚɡɜɚɧɢɟ 
«telnet» ɢɦɟɸɬ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɭɬɢɥɢɬɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɤɥɢɟɧɬɫɤɭɸ ɱɚɫɬɶ ɩɪɨɬɨɤɨɥɚ. 
ɋɨɜɪɟɦɟɧɧɵɣ ɫɬɚɧɞɚɪɬ ɩɪɨɬɨɤɨɥɚ ɨɩɢɫɚɧ ɜ RFC 854. 

ȼɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɩɪɨɬɨɤɨɥɚ ɩɪɢɤɥɚɞɧɨɝɨ ɭɪɨɜɧɹ ɦɨɞɟɥɢ OSI. 



ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɬɨɤɨɥɚ TELNET ɜ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɞɨɫɬɚɬɨɱɧɨ ɨɛɳɟɝɨ, ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɝɨ, 
ɜɨɫɶɦɢɛɢɬɧɨɝɨ ɛɚɣɬ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ. ȿɝɨ ɨɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɬɨɦ, ɱɬɨɛɵ ɩɨɡɜɨɥɢɬɶ ɬɟɪɦɢɧɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɬɟɪɦɢɧɚɥɶɧɵɦ ɩɪɨɰɟɫɫɚɦ 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɷɬɨɬ ɩɪɨɬɨɤɨɥ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɫɜɹɡɢ ɜɢɞɚ ɬɟɪɦɢɧɚɥ-ɬɟɪɦɢɧɚɥ («ɫɜɹɡɵɜɚɧɢɟ») ɢɥɢ ɞɥɹ ɫɜɹɡɢ ɩɪɨɰɟɫɫ-
ɩɪɨɰɟɫɫ («ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɜɵɱɢɫɥɟɧɢɹ»). 

ȼ ɩɪɨɬɨɤɨɥɟ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɢ ɲɢɮɪɨɜɚɧɢɹ, ɧɢ ɩɪɨɜɟɪɤɢ ɩɨɞɥɢɧɧɨɫɬɢ 
ɞɚɧɧɵɯ. ɉɨɷɬɨɦɭ ɨɧ ɭɹɡɜɢɦ ɞɥɹ ɥɸɛɨɝɨ ɜɢɞɚ ɚɬɚɤ, ɤ ɤɨɬɨɪɵɦ ɭɹɡɜɢɦ ɟɝɨ ɬɪɚɧɫɩɨɪɬ, ɬɨ 
ɟɫɬɶ ɩɪɨɬɨɤɨɥ TCP. Ⱦɥɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɭɞɚɥёɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɫɢɫɬɟɦɟ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɬɫɹ ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ SSH (ɨɫɨɛɟɧɧɨ ɟɝɨ ɜɟɪɫɢɹ 2), ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɨɬɨɪɨɝɨ 
ɭɩɨɪ ɞɟɥɚɥɫɹ ɢɦɟɧɧɨ ɧɚ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤ ɱɬɨ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɫɟɫɫɢɹ 
Telnet ɜɟɫɶɦɚ ɛɟɡɡɚɳɢɬɧɚ, ɟɫɥɢ ɬɨɥɶɤɨ ɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɨɥɧɨɫɬɶɸ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ 
ɫɟɬɢ ɢɥɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɡɚɳɢɬɵ ɧɚ ɫɟɬɟɜɨɦ ɭɪɨɜɧɟ (ɪɚɡɥɢɱɧɵɟ ɪɟɚɥɢɡɚɰɢɢ ɜɢɪɬɭɚɥɶɧɵɯ 
ɱɚɫɬɧɵɯ ɫɟɬɟɣ). ɉɨ ɩɪɢɱɢɧɟ ɧɟɧɚɞёɠɧɨɫɬɢ ɨɬ Telnet ɤɚɤ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ 
ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɞɚɜɧɨ ɨɬɤɚɡɚɥɢɫɶ. 

ɋɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ ssh 

SSH - ɷɬɨ ɫɩɟɰɢɚɥɶɧɵɣ ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɚɬɶ ɭɞɚɥɟɧɧɵɣ ɞɨɫɬɭɩ ɤ 
ɤɨɦɩɶɸɬɟɪɭ ɫ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɶɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ. 

ȼ ɨɫɧɨɜɧɨɦ, ssh ɪɟɚɥɢɡɨɜɚɧ ɜ ɜɢɞɟ ɞɜɭɯ ɩɪɢɥɨɠɟɧɢɣ – ssh-ɫɟɪɜɟɪɚ ɢ ssh-ɤɥɢɟɧɬɚ. ȼ Ubuntu 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ ssh - OpenSSH. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ 
ɤɥɢɟɧɬ ɩɪɨɯɨɞɢɬ ɩɪɨɰɟɞɭɪɭ ɚɜɬɨɪɢɡɚɰɢɢ ɭ ɫɟɪɜɟɪɚ ɢ ɦɟɠɞɭ ɧɢɦɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɡɚɲɢɮɪɨɜɚɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. OpenSSH ɫɟɪɜɟɪ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɫ ɩɪɨɬɨɤɨɥɨɦ ssh1, ɬɚɤ ɢ 
ɫ ɩɪɨɬɨɤɨɥɨɦ ssh2. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɬɨɤɨɥ ssh1 ɫɱɢɬɚɟɬɫɹ ɧɟɛɟɡɨɩɚɫɧɵɦ, ɩɨɷɬɨɦɭ 
ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɚɣɧɟ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ. 

ɍɫɬɚɧɨɜɢɬɶ OpenSSH ɦɨɠɧɨ ɬɚɤ:  

 

Ɋɢɫ. 4.3. ɍɫɬɚɧɨɜɤɚ OpenSSH 

Ɇɟɬɚɩɚɤɟɬ ssh ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɢ ɤɥɢɟɧɬ ɢ ɫɟɪɜɟɪ, ɩɪɢ ɷɬɨɦ ɫɤɨɪɟɟ ɜɫɟɝɨ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ 
ɬɨɥɶɤɨ ɫɟɪɜɟɪ, ɬ. ɤ. ɤɥɢɟɧɬ ɱɚɫɬɨ ɛɵɜɚɟɬ ɭɫɬɚɧɨɜɥɟɧ ɜ Ubuntu ɩɨ ɭɦɨɥɱɚɧɢɸ. 

SSH ɫɟɪɜɟɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɨɩɢɫɵɜɚɟɬɫɹ ɜ ɚɜɬɨɡɚɝɪɭɡɤɭ ɩɪɢ ɭɫɬɚɧɨɜɤɟ. ɍɩɪɚɜɥɹɬɶ ɟɝɨ 
ɡɚɩɭɫɤɨɦ/ɨɫɬɚɧɨɜɤɨɣ ɢɥɢ ɩɟɪɟɡɚɩɭɫɤɨɦ ɦɨɠɧɨ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞ:  

sudo service ssh stop|start|restart 

Ɉɫɧɨɜɧɵɦ ɮɚɣɥɨɦ ɤɨɧɮɢɝɭɪɚɰɢɢ ssh-ɫɟɪɜɟɪɚ ɹɜɥɹɟɬɫɹ ɮɚɣɥ /etc/ssh/sshd_config, ɤɨɬɨɪɵɣ 
ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɱɬɟɧɢɹ/ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɨɥɶɤɨ ɫɭɩɟɪɩɨɥɶɡɨɜɚɬɟɥɸ. ɉɨɫɥɟ 
ɤɚɠɞɨɝɨ ɢɡɦɟɧɟɧɢɹ ɷɬɨɝɨ ɮɚɣɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ssh-ɫɟɪɜɟɪ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ 
ɢɡɦɟɧɟɧɢɣ. 

ɋɚɦ ɩɨ ɫɟɛɟ, ɧɟɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɟɧɧɵɣ ssh ɫɟɪɜɟɪ - ɨɝɪɨɦɧɚɹ ɭɹɡɜɢɦɨɫɬɶ ɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɫɢɫɬɟɦɵ, ɬ. ɤ. ɭ ɜɨɡɦɨɠɧɨɝɨ ɡɥɨɭɦɵɲɥɟɧɧɢɤɚ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ ɞɨɫɬɭɩ ɤ ɫɢɫɬɟɦɟ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɭ sshd ɟɫɬɶ ɦɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 



ɩɨɥɟɡɧɵɯ ɨɩɰɢɣ, ɤɨɬɨɪɵɟ ɠɟɥɚɬɟɥɶɧɨ ɜɤɥɸɱɢɬɶ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ssh ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ 
ɜɫɟɝɨ ɫɟɦɶ ɩɚɪɚɦɟɬɪɨɜ: 

1. PermitRootLogin – ɨɬɤɥɸɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɞ ɫɭɩɟɪɩɨɥɶɡɨɜɚɬɟɥɟɦ; 
2. AllowUsers, AllowGroups - ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɞɨɫɬɭɩɚ ɬɨɥɶɤɨ ɭɤɚɡɚɧɧɵɦ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɢɥɢ ɝɪɭɩɩɚɦ; 
3. DenyUsers, DenyGroups - ɛɥɨɤɢɪɨɜɤɚ ɞɨɫɬɭɩɚ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɢɥɢ 

ɝɪɭɩɩɚɦ; 
4. Port - ɢɡɦɟɧɟɧɢɟ ɩɨɪɬɚ SSHD; 
5. LoginGraceTime - ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɚɜɬɨɪɢɡɚɰɢɢ; 
6. ListenAddress - ɨɝɪɚɧɢɱɟɧɢɟ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨ ɢɧɬɟɪɮɟɣɫɭ; 
7. ClientAliveInterval - ɪɚɫɫɨɟɞɢɧɟɧɢɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɚɤɬɢɜɧɨɫɬɢ ɜ ɲɟɥɥɟ. 

ɋɦɟɧɢɬɶ ɫɬɚɧɞɚɪɬɧɵɣ ɩɨɪɬ (22) ɧɚ ɤɨɬɨɪɨɦ ɫɥɭɲɚɟɬ sshd. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɫɟɬɟɜɵɟ ɫɤɚɧɟɪɵ ɩɨɫɬɨɹɧɧɨ ɩɵɬɚɸɬɫɹ ɫɨɟɞɢɧɢɬɶɫɹ ɫ 22-ɦ ɩɨɪɬɨɦ ɢ ɤɚɤ 
ɦɢɧɢɦɭɦ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɩɭɬɟɦ ɩɟɪɟɛɨɪɚ ɥɨɝɢɧɨɜ/ɩɚɪɨɥɟɣ ɢɡ ɫɜɨɟɣ ɛɚɡɵ. Ⱦɚɠɟ ɟɫɥɢ ɭ 
ɜɚɫ ɢ ɨɬɤɥɸɱɟɧɚ ɩɚɪɨɥɶɧɚɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ - ɷɬɢ ɩɨɩɵɬɤɢ ɫɢɥɶɧɨ ɡɚɫɨɪɹɸɬ ɠɭɪɧɚɥɵ ɢ (ɜ 
ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ) ɦɨɝɭɬ ɧɟɝɚɬɢɜɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ssh-ɫɟɪɜɟɪɚ. ȿɫɥɢ ɠɟ 
ɜɵ ɩɨ ɤɚɤɨɣ ɥɢɛɨ ɩɪɢɱɢɧɟ ɧɟ ɠɟɥɚɟɬɟ ɢɡɦɟɧɢɬɶ ɫɬɚɧɞɚɪɬɧɵɣ ɩɨɪɬ ɜɵ ɦɨɠɟɬɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɪɚɡɥɢɱɧɵɟ ɜɧɟɲɧɢɟ ɭɬɢɥɢɬɵ ɞɥɹ ɛɨɪɶɛɵ ɛɪɭɬɮɨɪɫɟɪɚɦɢ, ɧɚɩɪɢɦɟɪ 
fail2ban, ɬɚɤ ɢ ɜɫɬɪɨɟɧɧɵɟ, ɬɚɤɢɟ ɤɚɤ MaxStartups. 

ɉɨ ɭɦɨɥɱɚɧɢɸ root-ɞɨɫɬɭɩ ɪɚɡɪɟɲɟɧ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɥɢɟɧɬ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɦɨɠɟɬ ɭɤɚɡɚɬɶ root, ɢ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɨɥɭɱɢɬɶ ɤɨɧɬɪɨɥɶ ɧɚɞ 
ɫɢɫɬɟɦɨɣ. ɉɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ Ubuntu ɩɨɥɶɡɨɜɚɬɟɥɶ, ɞɨɛɚɜɥɟɧɧɵɣ ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɚɬɶ ɜɫɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɡɚɞɚɱɢ ɱɟɪɟɡ sudo, 
ɫɨɡɞɚɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ root ɞɨɫɬɭɩɚ ɤ ɫɢɫɬɟɦɟ ɤɚɤ ɦɢɧɢɦɭɦ ɫɬɪɚɧɧɨ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɬɤɥɸɱɢɬɶ ɷɬɭ ɨɩɰɢɸ ɫɨɜɫɟɦ. 

 

Ɋɢɫ. 4.4. Ɏɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ ssh 

Ɋɚɡɪɟɲɟɧɧɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɚɪɨɥɶɧɚɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɫɚɦɵɦ 
ɩɪɢɦɢɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɚɜɬɨɪɢɡɚɰɢɢ ɜ ssh. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɷɬɨ ɭɩɪɨɳɚɟɬ ɤɨɧɮɢɝɭɪɚɰɢɸ 
ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɧɨɜɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ (ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɚɬɨɱɧɨ ɡɧɚɬɶ ɫɜɨɣ ɫɢɫɬɟɦɧɵɣ 
ɥɨɝɢɧ/ɩɚɪɨɥɶ), ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɩɚɪɨɥɶ ɜɫɟɝɞɚ ɦɨɠɧɨ ɩɨɞɨɛɪɚɬɶ, ɚ ɩɨɥɶɡɨɜɚɬɟɥɢ ɱɚɫɬɨ 
ɩɪɟɧɟɛɪɟɝɚɸɬ ɫɨɡɞɚɧɢɟɦ ɫɥɨɠɧɵɯ ɢ ɞɥɢɧɧɵɯ ɩɚɪɨɥɟɣ. ɋɩɟɰɢɚɥɶɧɵɟ ɛɨɬɵ ɩɨɫɬɨɹɧɧɨ 
ɫɤɚɧɢɪɭɸɬ ɞɨɫɬɭɩɧɵɟ ɢɡ ɢɧɬɟɪɧɟɬɚ ssh ɫɟɪɜɟɪɚ ɢ ɩɵɬɚɸɬɫɹ ɚɜɬɨɪɢɡɨɜɚɬɶɫɹ ɧɚ ɧɢɯ ɩɭɬɟɦ 
ɩɟɪɟɛɨɪɚ ɥɨɝɢɧɨɜ/ɩɚɪɨɥɟɣ ɢɡ ɫɜɨɟɣ ɛɚɡɵ. ɇɚɫɬɨɹɬɟɥɶɧɨ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɚɪɨɥɶɧɭɸ ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ. 



Ʉɚɤ ɭɠɟ ɛɵɥɨ ɫɤɚɡɚɧɨ, ssh ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ ɩɪɨɬɨɤɨɥɚɦɢ ssh1 ɢ ssh2. ɉɪɢ ɷɬɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɛɟɡɨɩɚɫɧɨɝɨ ssh1 ɤɪɚɣɧɟ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ. 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɮɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɨɥɠɟɧ ɜɵɝɥɹɞɟɬɶ ɬɚɤ, ɤɚɤ ɧɚ ɪɢɫ. 4.4. 

Ⱦɥɹ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɧɟɣ 
ɫɩɟɰɢɚɥɶɧɵɣ ɤɥɢɟɧɬ – putty (ɪɢɫ 4.5). 

 

Ɋɢɫ. 4.5. PuTTy 

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɫɟɫɫɢɢ ɜɜɟɞɢɬɟ IP ɯɨɫɬɚ (192.168.0.1). Ɍɚɤ ɠɟ ɧɚɫɬɪɨɣɬɟ ɤɨɞɢɪɨɜɤɭ ɜ ɩɭɧɤɬɟ 
Translation, ɩɨɦɟɧɹɜ ɟё ɧɚ UTF-8. 

ȼɟɛ-ɫɟɪɜɟɪ 

Apache HTTP-ɫɟɪɜɟɪ – ɫɜɨɛɨɞɧɵɣ ɜɟɛ-ɫɟɪɜɟɪ. Apache ɹɜɥɹɟɬɫɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦ 
ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ Linux, BSD, Mac OS, 
Microsoft Windows, Novell NetWare, BeOS. 

Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ Apache ɫɱɢɬɚɸɬɫɹ ɧɚɞёɠɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɤɨɧɮɢɝɭɪɚɰɢɢ. Ɉɧ 
ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɚɬɶ ɜɧɟɲɧɢɟ ɦɨɞɭɥɢ ɞɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɋɍȻȾ 
ɞɥɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ ɢ ɬ. ɞ. 
ɉɨɞɞɟɪɠɢɜɚɟɬ IPv6. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ apache2 ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ. 4.6. 

 



Ɋɢɫ. 4.6. ɍɫɬɚɧɨɜɤɚ apache2 

Ɏɚɣɥɵ ɤɨɧɮɢɝɭɪɚɰɢɢ Apache2 ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɪɟɤɬɨɪɢɢ: /etc/apache2: 

 conf.d/ 
 sites-available/ 
 sites-enabled/ 
 mods-available/ 
 mods-enabled/ 
 apache2.conf 
 envvars 
 httpd.conf 
 ports.conf 

ȼ Ubuntu ɨɫɧɨɜɧɵɦ ɮɚɣɥɨɦ ɧɚɫɬɪɨɣɤɢ Apache2 ɹɜɥɹɟɬɫɹ apache2.conf. Ɉɧ ɢɝɪɚɟɬ ɪɨɥɶ 
ɫɢɫɬɟɦɧɨɝɨ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ ɫɨɛɪɚɧɵ ɨɫɧɨɜɧɵɟ ɢ ɫɚɦɵɟ ɜɚɠɧɵɟ ɧɚɫɬɪɨɣɤɢ ɫɟɪɜɟɪɚ. 

Ɏɚɣɥ httpd.conf - ɩɭɫɬɨɣ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɫɬɪɨɟɤ, ɨɧ 
ɜɤɥɸɱɟɧ ɜ ɨɫɧɨɜɧɨɣ ɮɚɣɥ ɧɚɫɬɪɨɣɤɢ apache2.conf 

ȼ ɮɚɣɥɟ envvars ɨɩɢɫɚɧɵ ɩɟɪɟɦɟɧɧɵɟ ɫɪɟɞɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
Apache-ɫɟɪɜɟɪɚ. 

ȼ ports.conf ɜɵɧɟɫɟɧɵ ɧɚɫɬɪɨɣɤɢ ɩɨɪɬɨɜ ɧɚ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɛɭɞɟɬ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɫɟɪɜɟɪɭ 
ɢɥɢ ɤɨɧɤɪɟɬɧɨɦɭ ɫɚɣɬɭ ɧɚ ɧɟɦ. 

ȼ ɩɚɩɤɟ conf.d ɧɚɯɨɞɹɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ ɮɚɣɥɵ. 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɜɫɟɯ ɞɨɫɬɭɩɧɵɯ ɫɚɣɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɩɤɚ sites-available ɜ ɤɨɬɨɪɨɣ 
ɪɚɫɩɨɥɨɠɟɧɵ ɮɚɣɥɵ ɫ ɨɩɢɫɚɧɢɟɦ ɜɢɪɬɭɚɥɶɧɵɯ ɯɨɫɬɨɜ - VirtualHosts, ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɠɟ 
ɫɚɣɬɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɚɩɤɟ sites-enabled ɜ ɜɢɞɟ ɫɫɵɥɨɤ ɧɚ ɮɚɣɥɵ ɞɨɫɬɭɩɧɵɯ ɫɚɣɬɨɜ ɢɡ ɩɚɩɤɢ 
sites-available. 

Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɜ ɩɚɩɤɚɯ mods-available ɢ mods-enabled ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɞɨɫɬɭɩɧɨɫɬɶ 
ɦɨɞɭɥɟɣ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɟɪɜɟɪɨɦ. 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɝɨɬɨɜɢɬɶ ɤɨɦɩɶɸɬɟɪ ɤ ɪɚɛɨɬɟ ɜɟɛ-ɫɟɪɜɟɪɚ. ɉɪɟɠɞɟ ɜɫɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɟɞɢɧɭɸ ɩɚɩɤɭ ɞɥɹ ɜɫɟɯ ɫɚɣɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɬɚɦ ɪɚɡɦɟɳɚɬɶɫɹ, 
ɧɚɩɪɢɦɟɪ /home/user/www. Ʌɭɱɲɟɟ ɦɟɫɬɨ ɞɥɹ ɬɚɤɨɣ ɩɚɩɤɢ ɷɬɨ ɞɨɦɚɲɧɢɣ ɤɚɬɚɥɨɝ 
ɩɨɥɶɡɨɜɚɬɟɥɹ. Ⱦɚɥɟɟ ɜ ɷɬɨɣ ɩɚɩɤɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɩɚɩɤɭ ɫɚɣɬɚ. ɇɚɩɪɢɦɟɪ, 
/home/user/www/site1. ɂ ɜ ɷɬɭ ɩɚɩɤɭ ɤɢɧɭɬɶ ɮɚɣɥɵ ɫɚɣɬɚ. 

ɋɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ (ɪɢɫ. 4.7) ɫɨɡɞɚɟɬ ɡɚɩɢɫɶ ɜɢɪɬɭɚɥɶɧɨɝɨ ɯɨɫɬɢɧɝɚ ɤɨɩɢɪɭɹ 
ɫɬɚɧɞɚɪɬɧɭɸ ɡɚɩɢɫɶ ɢɡ ɮɚɣɥɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ Apache: 

 

Ɋɢɫ. 4.7. Кɨɩɢɪɨɜɚɧɢɟ ɮɚɣɥɚ ɤɨɧɮɢɝɭɪɚɰɢɢ 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɮɚɣɥ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɩɨ ɞɢɪɟɤɬɨɪɢɢ 
/etc/apache2/sites-available/site1. ɇɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɢɦɹ ɫɟɪɜɟɪɚ, URL ɫɟɪɜɟɪɚ ɢ 



ɞɢɪɟɤɬɨɪɢɸ, ɩɨ ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ ɮɚɣɥɵ ɫɚɣɬɚ. ɉɨɫɥɟ ɧɚɫɬɪɨɟɤ ɮɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɞɨɥɠɟɧ ɜɵɝɥɹɞɟɬɶ, ɧɚɩɪɢɦɟɪ, ɬɚɤ, ɤɚɤ ɧɚ ɪɢɫ. 4.8. 

 

Ɋɢɫ. 4.8. Ɏɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɚɣɬɚ site1 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ-ɬɨ ɧɚɭɱɢɬɶ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɪɚɫɩɨɡɧɚɜɚɬɶ ɞɨɦɟɧ .my. Ⱦɥɹ 
ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɩɢɫɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɬɪɨɤɢ ɜ ɮɚɣɥɟ /etc/hosts, ɧɚɩɪɢɦɟɪ ɬɚɤ, ɤɚɤ ɧɚ 
ɪɢɫ. 4.9. 

 

Ɋɢɫ. 4.9. Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɮɚɣɥɚ hosts 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɫɬɢɬɶ ɫɫɵɥɤɭ ɧɚ VirtualHost ɜ ɩɚɩɤɭ sites-enabled, ɢ 
ɩɟɪɟɱɢɬɚɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫɟɪɜɟɪɚ Apache. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɫɵɥɤɢ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɬɚɤɭɸ 
ɤɨɦɚɧɞɭ ɢ ɩɟɪɟɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ (ɪɢɫ. 4.10). ɉɨɫɥɟ ɷɬɨɝɨ ɜɚɲ ɫɚɣɬ, ɮɚɣɥɵ ɤɨɬɨɪɨɝɨ 
ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɞɢɪɟɤɬɨɪɢɢ /home/user/www/site1 ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɛɪɚɭɡɟɪɟ ɩɨ 
ɚɞɪɟɫɭ: site1.my ɢɥɢ www.site1.my. 

 

Ɋɢɫ. 4.10. Ⱥɤɬɢɜɚɰɢɹ ɫɚɣɬɚ 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 

1. ɇɚ ɜɢɪɬɭɚɥɶɧɨ ɦɚɲɢɧɟ ɪɚɡɜɟɪɧɢɬɟ ftp-ɫɟɪɜɟɪ; 
2. Ɋɚɡɪɟɲɢɬɟ ɚɧɨɧɢɦɧɵɣ ɞɨɫɬɭɩ ɞɥɹ ɜɫɟɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɚ ɞɚɧɧɵɣ ftp-ɫɟɪɜɟɪ. 

ɉɪɨɜɟɪɶɬɟ ɪɚɛɨɬɭ ftp-ɫɟɪɜɟɪɚ ɫ ɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɫ ɜɚɲɟɣ ɨɫɧɨɜɧɨɣ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

3. ɇɚɫɬɪɨɣɬɟ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɩɪɚɜ ɞɨɫɬɭɩɚ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɚɤɬɨɥɨɝɚɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɧɚ ftp-ɫɟɪɜɟɪɟ. ɉɪɨɜɟɪɶɬɟ ɪɚɛɨɬɭ ftp-ɫɟɪɜɟɪɚ ɫ ɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɫ ɜɚɲɟɣ 
ɨɫɧɨɜɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

4. ɇɚɫɬɪɨɣɬɟ ɫɦɟɲɚɧɧɵɣ ɪɟɠɢɦ ɞɨɫɬɭɩɚ ɚɧɨɧɢɦɧɵɯ ɢ ɡɚɪɟɝɟɫɬɪɢɪɨɜɚɧɧɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɉɪɨɜɟɪɶɬɟ ɪɚɛɨɬɭ ftp-ɫɟɪɜɟɪɚ ɫ ɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɫ ɜɚɲɟɣ 
ɨɫɧɨɜɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

5. ɍɫɬɚɧɨɜɢɬɶ ssh-ɫɟɪɜɟɪ ɧɚ ɜɚɲɭ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ Linux. ɇɚɫɬɪɨɣɟɬ ssh ɫ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ; 



6. ɇɚ ɜɚɲɟɣ ɨɫɧɨɜɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɭɫɬɚɧɨɜɢɬɶ ssh-ɤɥɢɟɧɬ (ɟɫɥɢ ɨɫɧɨɜɧɚɹ 
ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Linux) ɢɥɢ pytty (ɟɫɥɢ ɨɫɧɨɜɧɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
Windows). ɉɪɨɜɟɪɶɬɟ ɪɚɛɨɬɭ ssh, ɧɚɫɬɪɨɢɜ ɤɥɢɟɧɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ; 

7. ɍɫɬɚɧɨɜɢɬɶ ɜɟɛ ɫɟɪɜɟɪ ɧɚ Linux Ubuntu; 
8. ɋɨɡɞɚɣɬɟ ɩɪɨɫɬɭɸ html-ɫɬɪɚɧɢɱɤɭ. Ɋɚɡɦɟɫɬɢɬɟ ɟё ɧɚ ɜɟɛ-ɫɟɪɜɟɪɟ ɩɨ ɜɟɛ-ɚɞɪɟɫɚɦ: 

work.my ɢ www.work.my. 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ftp-ɫɟɪɜɟɪɚ? 
2. Ʉɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɫɬɪɨɣɤɚ vsftpd? 
3. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɫɟɬɟɜɨɝɨ ɩɪɨɬɨɤɨɥɚ SSH? 
4. Ʉɚɤɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɦɟɧɹɬɶ ɩɪɢ ɧɚɫɬɪɨɣɤɢ SSH ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɱɟɦɭ? 
5. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ Telnet? ɉɨɱɟɦɭ Telnet ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ? 
6. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ Apache? 
7. Ʉɚɤɢɟ ɨɫɧɨɜɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ ɮɚɣɥɵ Apache ɫɭɳɟɫɬɜɭɸɬ? 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ №9  

ɂɡɭɱɟɧɢɟ ɢ ɧɚɫɬɪɨɣɤɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ. 

ɐɟɥɶ: ɧɚɭɱɢɬɶɫɹ ɧɚɫɬɪɨɣɤɟ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ D-Link DIR-300 NRU.  

Ɂɚɞɚɱɚ: ɧɚɫɬɪɨɣɤɚ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ D-Link DIR-300 NRU. ɉɥɚɧ ɡɚɧɹɬɢɣ:  

Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ  

ɇɚɫɬɪɨɣɤɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ  

ɇɚɫɬɪɨɣɤɚ L2TP ɫɨɟɞɢɧɟɧɢɹ  

ɇɚɫɬɪɨɣɤɚ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ  

ɇɚɫɬɪɨɣɤɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ  

ɇɚɫɬɪɨɣɤɚ ɩɨɪɬɨɜ  

Ʉɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɣ 6 ɱɚɫɨɜ.  

ȼɟɪɫɢɹ ɩɪɨɞɭɤɬɚ: ɪɢɫɭɧɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɟ ɜ ɪɚɛɨɬɟ ɛɪɚɭɡɟɪ Mozilla Firefox 
ɢ ɪɨɭɬɟɪ D-Link DIR-300 NRU Rev.2. ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɧɚɫɬɪɨɣɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɩɪɨɞɭɤɬɨɜ ɫɯɨɠɚ ɫ ɞɪɭɝɢɦɢ ɛɪɚɭɡɟɪɚɦɢ ɢ ɞɪɭɝɢɦɢ ɦɨɞɟɥɹɦɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ ɩɨɞɝɨɬɨɜɤɢ:  

Ɂɧɚɧɢɟ ɫɬɚɧɞɚɪɬɧɨɣ ɦɨɞɟɥɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ, ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɪɦɢɧɨɥɨɝɢɢ;  



Ɂɧɚɧɢɟ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɭɦɟɧɢɟ ɜɵɩɨɥɧɹɬɶ ɧɚɫɬɪɨɣɤɢ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

Ɂɧɚɧɢɟ ɫɟɬɟɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɨɜɪɟɦɟɧɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɟɪɜɢɱɧɵɯ ɧɚɜɵɤɨɜ ɫɟɬɟɜɨɝɨ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ ɞɚɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ 
ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɡɧɚɧɢɹɦɢ ɢ ɭɦɟɧɢɹɦɢ:  

ɨɛɳɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɭɫɬɪɨɣɫɬɜɟ ɫɟɬɟɣ;  

ɛɚɡɨɜɵɟ ɡɧɚɧɢɹ ɨ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜɚɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɜ Internet;  

ɡɧɚɧɢɹ ɨ ɧɚɫɬɪɨɣɤɟ ɫɟɬɟɜɵɯ ɩɨɞɤɥɸɱɟɧɢɣ;  

ɭɦɟɧɢɹ ɩɨ ɧɚɫɬɪɨɣɤɟ ɫɟɬɟɜɵɯ ɩɨɞɤɥɸɱɟɧɢɣ;  

ɡɧɚɧɢɹ ɨ ɧɚɫɬɨɣɤɟ ɛɟɫɩɪɨɜɨɞɧɵɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɜ ɨɛɳɟɦ ɜɢɞɟ.  

ɭɦɟɧɢɹ ɩɨ ɧɚɫɬɪɨɣɤɟ ɛɟɫɩɪɨɜɨɞɧɵɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɜ ɨɛɳɟɦ ɜɢɞɟ.  

.1 Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ  

ɍɫɬɪɨɣɫɬɜɨ DIR-300NRU ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɫɩɪɨɜɨɞɧɨɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɫɨ 
ɜɫɬɪɨɟɧɧɵɦ 4-ɩɨɪɬɨɜɵɦ ɤɨɦɦɭɬɚɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ ɢ ɩɪɨɫɬɨ ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɛɟɫɩɪɨɜɨɞɧɭɸ ɢ ɩɪɨɜɨɞɧɭɸ ɫɟɬɶ ɞɨɦɚ ɢ ɜ ɨɮɢɫɟ.  

ȼɵ ɦɨɠɟɬɟ ɩɨɞɤɥɸɱɢɬɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ DIR-300NRU ɤ ɤɚɛɟɥɶɧɨɦɭ ɢɥɢ 
DSL-ɦɨɞɟɦɭ ɢɥɢ ɜɵɞɟɥɟɧɧɨɣ Ethernet-ɥɢɧɢɢ, ɱɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɫ ɫɟɬɶɸ ɂɧɬɟɪɧɟɬ ɞɥɹ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ. 
ȼɫɬɪɨɟɧɧɵɣ 4-ɩɨɪɬɨɜɵɣ ɤɨɦɦɭɬɚɬɨɪ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɚɬɶ ɤɨɦɩɶɸɬɟɪɵ, 
ɨɫɧɚɳɟɧɧɵɟ Ethernet-ɚɞɚɩɬɟɪɚɦɢ, ɢɝɪɨɜɵɟ ɤɨɧɫɨɥɢ ɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ ɤ ȼɚɲɟɣ ɫɟɬɢ.  

ɂɫɩɨɥɶɡɭɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ DIR-300NRU, ȼɵ ɫɦɨɠɟɬɟ ɛɵɫɬɪɨ ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɛɟɫɩɪɨɜɨɞɧɭɸ ɫɟɬɶ ɞɨɦɚ ɢ ɜ ɨɮɢɫɟ, ɱɬɨ ɩɨɡɜɨɥɢɬ ȼɚɲɢɦ ɫɨɬɪɭɞɧɢɤɚɦ ɢɥɢ ɱɥɟɧɚɦ ȼɚɲɟɣ 
ɫɟɦɶɢ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ (ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ). Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɪɚɛɨɬɚɟɬ ɫ ɛɟɫɩɪɨɜɨɞɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɬɚɧɞɚɪɬɚ 
802.11b/g.  

ȼ ɦɚɪɲɪɭɬɢɡɚɬɨɪɟ ɪɟɚɥɢɡɨɜɚɧɨ ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ɞɥɹ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ (WEP, WPA/WPA2, IEEE 
802.1X), ɮɢɥɶɬɪɚɰɢɸ ɩɨɞɤɥɸɱɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨ MAC-ɚɞɪɟɫɭ, ɧɟɫɤɨɥɶɤɨ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ (ɬɨɱɤɚ ɞɨɫɬɭɩɚ, ɤɥɢɟɧɬ, ɦɨɫɬ), ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɢ WPS ɢ 
WMM.  

Ȼɟɫɩɪɨɜɨɞɧɨɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ DIR-300NRU ɨɫɧɚɳɟɧ ɜɫɬɪɨɟɧɧɵɦ ɦɟɠɫɟɬɟɜɵɦ ɷɤɪɚɧɨɦ. 
Ɋɚɫɲɢɪɟɧɧɵɟ ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɞɟɣɫɬɜɢɣ 
ɯɚɤɟɪɨɜ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɜɬɨɪɠɟɧɢɹ ɜ ȼɚɲɭ ɫɟɬɶ ɢ ɞɨɫɬɭɩ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɫɚɣɬɚɦ ɞɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ȼɚɲɟɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 

ȼɧɟɲɧɢɣ ɜɢɞ ɭɫɬɪɨɣɫɬɜɚ.  



Ɉɡɧɚɤɨɦɶɬɟɫɶ ɫ ɜɧɟɲɧɢɦ ɜɢɞɨɦ ɭɫɬɪɨɣɫɬɜɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ D-Link DIR-300 NRU.  

Ɋɢɫ. 1 ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ.  

Ɋɢɫ. 2 Ɉɩɢɫɚɧɢɟ ɡɧɚɱɟɧɢɣ ɫɜɟɬɨɜɵɯ ɢɧɞɢɤɚɬɨɪɨɜ  

Ɋɢɫ. 3 Ɂɚɞɧɹɹ ɩɚɧɟɥɶ.  

Ɋɢɫ. 4 Ɉɩɢɫɚɧɢɟ ɪɚɡɴɟɦɨɜ  

ɍɫɬɚɧɨɜɤɚ ɭɫɬɪɨɣɫɬɜɚ  

ɂɬɚɤ, ɞɚɜɚɣɬɟ ɧɚɣɞɟɦ ɢ ɡɚɩɭɫɬɢɦ ɭɫɬɚɧɨɜɨɱɧɭɸ ɩɪɨɝɪɚɦɦɭ, ɞɥɹ ɷɬɨɝɨ  

Ɂɚɣɞɢɬɟ ɜ «ɉɊɂɅɈɀȿɇɂə» - «DIR-300 NRU» - «DIR-300.exe», ɡɚɩɭɫɤɚɟɦ ɢ ɜɵɛɢɪɚɟɦ 
«Install Router» (Ɋɢɫ.5).  

Ɋɢɫ. 5  

ȼɚɫ ɩɪɢɜɟɬɫɬɜɭɟɬ ɨɤɧɨ, ɝɞɟ ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɹɡɵɤ ɭɫɬɚɧɨɜɤɢ, ɠɦɟɦ «Ⱦɚɥɟɟ» (Ɋɢɫ.6).  

Ɋɢɫ. 6  

ȼɵɛɟɪɟɬɟ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɚɪɨɥɶ ɞɥɹ ɜɯɨɞɚ ɜ ɧɚɫɬɪɨɣɤɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ (Ɋɢɫ.7).  

Ɋɢɫ. 7  

ɉɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɩɨɞɤɥɸɱɟɧɢɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɤ ɫɟɬɢ, ɞɥɹ ɷɬɨɝɨ 
ɩɨɞɤɥɸɱɢɬɟ ɜɚɲ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɜ WAN-ɉɨɪɬ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɚ ɜɚɲ ɉɄ 
ɩɨɞɫɨɟɞɢɧɢɬɟ ɤ LAN-ɉɨɪɬɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ ɩɚɬɱ-ɤɨɪɞɨɦ ɢ ɩɨɞɨɠɞɢɬɟ 30 ɫɟɤɭɧɞ ɢ 
ɧɚɠɦɢɬɟ «Ⱦɚɥɟɟ» (Ɋɢɫ.8).  

Ɋɢɫ. 8  

ȼɵɛɟɪɟɬɟ ɬɢɩ ɩɨɞɤɥɸɱɟɧɢɹ ɤ Internet ɲɢɪɨɤɨɩɨɥɨɫɧɵɣ (Ɋɢɫ.9)  

Ɋɢɫ. 9  

ȼɜɟɫɬɢ ɧɨɜɵɣ ɩɚɪɨɥɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ (Ɋɢɫ.10).  

Ɋɢɫ. 10  

ɍɤɚɠɢɬɟ ɢɦɹ, ɤɥɸɱ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ 
ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ (Ɋɢɫ.11), (Ɋɢɫ.12).  

Ɋɢɫ. 11  

Ɋɢɫ. 12  

ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɧɚɫɬɪɨɟɤ. ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɢɬɶ ɜɫɟ ɧɚɫɬɪɨɣɤɢ ɜ ɬɟɫɬɨɜɨɦ ɮɚɣɥɟ 
Network Security Setting.txt (Ɋɢɫ.13)  



Ɋɢɫ. 13  

ɉɨɫɥɟɞɧɹɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 
ɭɞɚɱɧɨɣ ɧɚɫɬɪɨɣɤɢ ɫɟɬɢ, ɧɚɠɦɢɬɟ «Ƚɨɬɨɜɨ» (Ɋɢɫ.14).  

Ɋɢɫ. 14  

.2 ɇɚɫɬɪɨɣɤɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ  

ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɶ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɭɱɟɛɧɵɣ  

ȼɟɛ-ɢɧɬɟɪɮɟɣɫ. Ɉɬɤɪɨɣɬɟ ɛɪɚɭɡɟɪ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ Mozilla Firefox), ɜ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɟ 
ɜɜɟɞɢɬɟ #"justify">ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɚɪɨɥɶ ɨɬɫɭɬɫɬɜɭɟɬ, ɟɝɨ ɦɨɠɧɨ ɛɭɞɟɬ ɭɤɚɡɚɬɶ ɜ 
ɧɚɫɬɪɨɣɤɚɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ.  

ȼ ɧɟɤɨɬɨɪɵɯ ɜɟɪɫɢɹɯ ɩɪɨɲɢɜɨɤ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɜɟɫɬɢ ɭɤɚɡɚɧɧɵɣ ɧɚ ɤɚɪɬɢɧɤɟ 
ɤɨɞ (captcha).  

ɉɟɪɟɞ ɧɚɦɢ ɩɨɹɜɢɥɨɫɶ ɢɡɨɛɪɚɠɟɧɢɟ (Ɋɢɫ. 15):  

Ɋɢɫ. 15  

Ɉɛɧɨɜɥɟɧɢɟ ɩɪɨɲɢɜɤɢ  

ɉɪɨɲɢɜɤɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ - ɷɬɨ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɟɝɨ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɮɭɧɤɰɢɨɧɚɥ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ ɡɚɜɨɞɟ 
ɩɪɨɲɢɜɤɚ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢɥɢ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɭɠɧɵɟ 
ɮɭɧɤɰɢɢ.  

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɟɪɫɢɢ ɩɪɨɲɢɜɨɤ ɫ ɩɨɞɞɟɪɠɤɨɣ L2TP DIR-300 
ɪɟɜɢɡɢɹ B (ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɪɹɞɤɚ 20 ɦɟɝɚɛɢɬ/ɫ): dir300b_v2.05_abnj.bin.  

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɮɚɣɥ ɩɟɪɟɜɨɞɚ ɢɧɬɟɪɮɟɣɫɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɧɚ 
ɪɭɫɫɤɢɣ ɹɡɵɤ: dir300b_v2.05_abnj_langpack_ru.bin  

Ⱦɥɹ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ ɞɨɫɬɚɬɨɱɧɨ ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɩɪɨɲɢɜɤɟ ɢ ɧɚɠɚɬɶ «Apply» ɜ 
ɪɚɡɞɟɥɟ «Firmware Update» ɜɤɥɚɞɤɢ «Maintenance» (Ɋɢɫ. 4).  

ɉɨɫɥɟ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ ɢɦɟɟɬ ɫɦɵɫɥ ɫɛɪɨɫɢɬɶ ɧɚɫɬɪɨɣɤɢ ɜ ɢɡɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ 
(«Save and Restore»).  

Ⱦɚɥɟɟ ɛɭɞɟɬ ɩɪɢɜɟɞɟɧ ɜɚɪɢɚɧɬ ɧɚɫɬɪɨɣɤɢ ɞɥɹ ɪɭɫɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ.  

Ɋɢɫ. 16  

.3 ɇɚɫɬɪɨɣɤɚ L2TP ɫɨɟɞɢɧɟɧɢɹ  

ɋɟɬɶ ɢ ɂɧɬɟɪɧɟɬ  

ɉɨɫɥɟ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ ɩɨɜɬɨɪɧɨ ɜɜɟɞɢɬɟ ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ, ɩɟɪɟɤɥɸɱɢɬɟɫɶ ɧɚ ɜɤɥɚɞɤɭ 
«ɍɫɬɚɧɨɜɤɚ», ɜɵɛɟɪɢɬɟ «ɍɫɬɚɧɨɜɤɚ ɂɧɬɟɪɧɟɬ».  



ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɧɚɫɬɪɨɣɤɢ ɫɨɟɞɢɧɟɧɢɹ - ɜɪɭɱɧɭɸ ɢ ɫ ɩɨɦɨɳɶɸ ɦɚɫɬɟɪɚ 
ɭɫɬɚɧɨɜɤɢ. Ⱦɥɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ DIR-300 ɪɟɜɢɡɢɢ «B» ɫ ɩɪɨɲɢɜɤɨɣ dir300b_v2.05_abnj.bin 
(ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ L2TP Dual Access) ɧɚɫɬɪɚɢɜɚɬɶ ɧɭɠɧɨ ɫ ɩɨɦɨɳɶɸ ɦɚɫɬɟɪɚ ɭɫɬɚɧɨɜɤɢ.  

Ɋɢɫ. 17  

Ɇɚɫɬɟɪ ɭɫɬɚɧɨɜɤɢ ɂɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɹ  

Ɍɪɟɛɭɟɬɫɹ ɭɤɚɡɚɬɶ ɩɚɪɨɥɶ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ, ɩɨ ɭɦɨɥɱɚɧɢɸ - ɩɭɫɬɨ 

ɍɤɚɠɢɬɟ ɫɟɬɟɜɵɟ ɪɟɤɜɢɡɢɬɵ (Ɋɢɫ. 21).  

ȼɧɢɦɚɧɢɟ! DNS-ɫɟɪɜɟɪ ɢ ɤɥɨɧɢɪɨɜɚɧɢɟ MAC-ɚɞɪɟɫɚ ɩɪɢ ɧɚɫɬɪɨɣɤɟ DIR-300revB 
ɩɨɬɪɟɛɭɟɬɫɹ ɭɤɚɡɚɬɶ ɩɨɡɠɟ ɜ ɪɟɠɢɦɟ ɪɭɱɧɨɣ ɧɚɫɬɪɨɣɤɢ!  

Ɋɢɫ. 21  

ɇɚɠɦɢɬɟ «ɉɨɞɤɥɸɱɟɧɢɟ». Ɉɫɬɚɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ ɩɪɨɩɢɫɵɜɚɸɬɫɹ ɜ ɪɟɠɢɦɟ ɪɭɱɧɨɣ 
ɧɚɫɬɪɨɣɤɢ (Ɋɢɫ. 22).  

Ɋɢɫ. 22  

ɇɚɫɬɪɨɣɤɚ ɂɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɹ ɜɪɭɱɧɭɸ (Ɋɢɫ.23)  

Ɍɢɩ ɢɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɹ: Russia L2TP (Dual Access).  

ȼ ɧɚɫɬɪɨɣɤɚɯ ɜɵɛɪɚɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ IP-ɚɞɪɟɫ, ɦɚɫɤɭ ɩɨɞɫɟɬɢ 
(255.255.255.0), ɲɥɸɡ - ȼɚɲ ɲɥɸɡ, DNS-ɫɟɪɜɟɪ (ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɞɜɭɯ ɢɦɟɸɳɢɯɫɹ 
- 10.0.0.1 ɢɥɢ 10.0.0.2). Ⱦɥɹ ɡɚɳɢɬɵ ɫɨɟɞɢɧɟɧɢɹ ɜ ɫɟɬɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢɜɹɡɤɚ MAC-IP. 
ȿɫɥɢ ȼɵ ɧɚɫɬɪɚɢɜɚɟɬɟ ɫɟɬɶ ɫ ɤɨɦɩɶɸɬɟɪɚ, ɪɚɧɟɟ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɧɚɩɪɹɦɭɸ, ɬɨ ɢɦɟɟɬ 
ɫɦɵɫɥ ɜɵɛɪɚɬɶ ɩɭɧɤɬ «Ʉɥɨɧɢɪɨɜɚɧɢɟ MAC-ɚɞɪɟɫɚ», ɜ ɢɧɨɦ ɫɥɭɱɚɟ ɩɨɬɪɟɛɭɟɬɫɹ ɫɛɪɨɫɢɬɶ 
ɩɪɢɜɹɡɤɭ ɩɨ MAC-ɚɞɪɟɫɭ.  

ȼ ɝɪɚɮɟ «IP-ɚɞɪɟɫ/ɂɦɹ ɋɟɪɜɟɪɚ» ɜɜɟɞɢɬɟ ɚɞɪɟɫ VPN-ɫɟɪɜɟɪɚ (vpn.akado-ural.ru ɞɥɹ L2TP-
ɩɪɨɬɨɤɨɥɚ), «ɍɱɟɬɧɚɹ ɡɚɩɢɫɶ L2TP» - ɥɨɝɢɧ, ɜ «ɉɚɪɨɥɶ L2TP» - ɩɚɪɨɥɶ ɞɥɹ ɞɨɫɬɭɩɚ ɜ 
ɂɧɬɟɪɧɟɬ, ɫɬɪɨɤɨɣ ɧɢɠɟ ɟɝɨ ɩɨɜɬɨɪɢɬɟ.  

ȼ ɝɪɚɮɟ «MTU» ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɨɜɥɟɧɨ ɡɧɚɱɟɧɢɟ 1400. Ɍɚɤɨɟ ɠɟ ɡɧɚɱɟɧɢɟ ɩɨ 
ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɨɜɥɟɧɨ ɞɥɹ VPN-ɫɨɟɞɢɧɟɧɢɹ ɜ Ɉɋ ɫɟɦɟɣɫɬɜɚ Windows. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ɪɟɤɨɦɟɧɞɭɟɬ ɨɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ.  

ȿɫɥɢ ȼɵ ɯɨɬɢɬɟ, ɱɬɨɛɵ ɦɚɪɲɪɭɬɢɡɚɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɤɥɸɱɚɥɫɹ ɤ VPN-ɫɟɪɜɟɪɭ ɩɪɢ 
ɤɚɠɞɨɦ ɜɤɥɸɱɟɧɢɢ, ɬɨ ɧɭɠɧɨ ɜɵɛɪɚɬɶ «ȼɫɟɝɞɚ»/«ȼɫɟɝɞɚ ɜɤɥɸɱɟɧɨ».  

ɇɚɠɦɢɬɟ «ɋɨɯɪɚɧɢɬɶ ɧɚɫɬɪɨɣɤɢ» ɢ ɩɨɞɨɠɞɢɬɟ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ.  

Ɋɢɫ. 23  

.4 ɇɚɫɬɪɨɣɤɚ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ  

Ɋɢɫ. 24  



Ɇɚɫɬɟɪ ɭɫɬɚɧɨɜɤɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ  

Ɂɚɞɚɣɬɟ ɢɦɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɬɢɩ ɲɢɮɪɨɜɚɧɢɹ ɢ ɤɥɸɱ ɫɟɬɢ. ɇɚɠɦɢɬɟ «Ⱦɚɥɟɟ» (Ɋɢɫ.25).  

Ɋɢɫ. 25  

ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɨɥɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ (Ɋɢɫ.26).  

Ɋɢɫ. 26  

Ⱦɚɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɧɚɫɬɪɨɣɤɟ ɜɚɲɟɣ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɫ ɜɵɛɪɚɧɧɵɦɢ ɜɚɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ. ɇɚɠɦɢɬɟ «ɋɨɯɪɚɧɢɬɶ» (Ɋɢɫ.27).  

ȼɫɟ ɧɚɫɬɪɨɣɤɢ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɜɪɭɱɧɭɸ.  

Ɋɢɫ. 27  

ɇɚɫɬɪɨɣɤɚ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɪɭɱɧɭɸ (Ɋɢɫ.28).  

ȼɤɥɸɱɢɬɟ ɛɟɫɩɪɨɜɨɞɧɨɣ ɞɨɫɬɭɩ ɤ ɫɟɬɢ (ɨɬɦɟɬɢɬɶ ɝɚɥɨɱɤɨɣ) ɢ ɜɵɛɟɪɟɬɟ ɜɪɟɦɹ ɞɨɫɬɭɩɚ ɤ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ «ɉɨ ɪɚɫɩɢɫɚɧɢɸ» ɢɥɢ «ȼɫɟɝɞɚ».  

Ɂɚɞɚɣɬɟ ɢɦɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ  

ȼɵɛɟɪɟɬɟ ɛɟɫɩɪɨɜɨɞɧɨɣ ɤɚɧɚɥ ɩɨɞɤɥɸɱɟɧɢɹ (ɡɧɚɱɟɧɢɹ 1-12 ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɧɚɡɧɚɱɟɧɢɟ)  

Ɋɟɠɢɦ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɨɬɤɥɸɱɢɬɶ - ɪɚɛɨɬɚ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɛɟɡ ɤɥɸɱɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
WPA ɢɥɢ WPA/WPA2)  

ɉɪɢ ɜɵɛɨɪɟ WPA ɢɥɢ WPA/WPA2 ɜɵɛɟɪɟɬɟ ɬɢɩ ɲɢɮɪɚ ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ. Ⱦɚɥɟɟ 
ɩɪɢɞɭɦɚɣɬɟ ɫɜɨɣ ɤɥɸɱ ɫɟɬɢ.  

ɋɨɯɪɚɧɢɬɶ ɧɚɫɬɪɨɣɤɢ  

Ɋɢɫ. 28  

.5 ɇɚɫɬɪɨɣɤɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ  

ɇɚ ɜɤɥɚɞɤɟ «Ɋɚɫɲɢɪɟɧɧɵɟ ɧɚɫɬɪɨɣɤɢ» ɧɭɠɧɨ ɜɵɛɪɚɬɶ «Ɇɚɪɲɪɭɬɢɡɚɰɢɹ» ɢ ɩɪɨɩɢɫɚɬɶ 
ɦɚɪɲɪɭɬ:  

ɂɧɬɟɪɮɟɣɫ - Ɏɢɡɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ WAN;  

ɇɚɡɧɚɱɟɧɢɟ - 10.0.0.0;  

Ɇɚɫɤɚ ɩɨɞɫɟɬɢ - 255.0.0.0;  

ɒɥɸɡ - ȼɚɲ ɲɥɸɡ.  

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɚɪɲɪɭɬɵ ɧɭɠɧɨ ɨɬɦɟɬɢɬɶ ɝɚɥɨɱɤɨɣ (Ɋɢɫ.29).  



Ɋɢɫ. 29  

.6 ɇɚɫɬɪɨɣɤɚ ɩɨɪɬɨɜ  

ɇɟ ɜɫɟ ɩɪɨɝɪɚɦɦɵ ɦɨɝɭɬ ɤɨɪɪɟɤɬɧɨ ɪɚɛɨɬɚɬɶ ɱɟɪɟɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ 
ɩɪɨɝɪɚɦɦ (DC++, Radmin/RDP/HTTP/FTP-ɫɟɪɜɟɪɚ) ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɟɪɟɚɞɪɟɫɚɰɢɸ 
ɩɨɪɬɨɜ. Ɋɚɫɫɦɨɬɪɢɦ ɷɬɭ ɩɪɨɰɟɞɭɪɭ ɧɚ ɩɪɢɦɟɪɟ P2P-ɤɥɢɟɧɬɚ.  

ɍɫɬɚɧɨɜɢɬɶ p2p-ɤɥɢɟɧɬ. Ɉɬɤɪɵɬɶ ɩɚɩɤɭ «ɉɪɢɥɨɠɟɧɢɟ» ɜ ɧɟɣ ɧɚɣɬɢ ɮɚɣɥ 
«olympusp2p.exe», ɡɚɩɭɫɬɢɬɶ ɟɝɨ. ɋɥɟɞɨɜɚɬɶ ɢɧɫɬɪɭɤɰɢɹɦ ɭɫɬɚɧɨɜɤɢ.  

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɡɚɩɭɫɬɢɬɶ ɢ ɜ P2P-ɤɥɢɟɧɬɟ ɡɚɣɬɢ ɜ Ɏɚɣɥ → ɇɚɫɬɪɨɣɤɢ → ɇɚɫɬɪɨɣɤɢ 
ɩɨɞɤɥɸɱɟɧɢɹ → Ɋɭɱɧɚɹ ɧɚɫɬɪɨɣɤɚ ɮɚɟɪɜɨɥɚ. ɍɤɚɡɚɧɧɵɟ ɬɚɦ ɧɨɦɟɪɚ TCP ɢ UDP-ɩɨɪɬɨɜ 
ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɨɩɢɫɚɬɶ ɜ ɧɚɫɬɪɨɣɤɚɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɤɚɤ ɭɤɚɡɚɧɨ ɧɢɠɟ(Ɋɢɫ.). ȿɫɥɢ ɤ ɫɟɬɢ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪɨɜ, ɬɨ ɩɨɪɬɵ ɜ P2P-ɤɥɢɟɧɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɧɵɦɢ, 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɧɚɱɟɧɢɹ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ (Ɋɢɫ.30).  

Ɋɢɫ. 30  

ȼ ɧɚɫɬɪɨɣɤɚɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɜɤɥɚɞɤɟ «Ɋɚɫɲɢɪɟɧɧɵɟ ɧɚɫɬɪɨɣɤɢ» ɜɵɛɪɚɬɶ ɩɭɧɤɬ 
«ɉɟɪɟɧɚɩɪɚɜɥɟɧɢɟ ɩɨɪɬɨɜ», ɩɪɨɩɢɫɚɬɶ TCP ɢ UDP-ɩɨɪɬɵ, ɭɤɚɡɚɧɧɵɟ ɜ P2P-ɤɥɢɟɧɬɟ, ɢ 
ɫɨɯɪɚɧɢɬɶ ɧɚɫɬɪɨɣɤɢ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɚɜɢɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɦɟɱɟɧɵ ɝɚɥɨɱɤɨɣ. 
Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɪɨɛɪɨɫ ɩɨɪɬɨɜ ɞɥɹ ɞɪɭɝɢɯ ɩɪɢɥɨɠɟɧɢɣ (Ɋɢɫ.31).  

ȿɫɥɢ ɧɨɦɟɪɚ ɩɨɪɬɨɜ ɢɞɭɬ ɩɨɞɪɹɞ, ɤɚɤ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɬɨ ɦɨɠɧɨ ɩɪɨɛɪɨɫɢɬɶ ɞɢɚɩɚɡɨɧ 
ɩɨɪɬɨɜ.  

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 10 

Ɍɟɦɚ: Ⱦɢɚɝɧɨɫɬɢɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɧɚɫɬɪɨɟɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. 

ɐɟɥɢ ɪɚɛɨɬɵ: ɈɋȼɈȿɇɂȿ ɉɊɂɇɐɂɉɈȼ ɊȺȻɈɌɕ ɋ ɆȺɊɒɊɍɌɂɁȺɌɈɊɈɆ. 
ȺɇȺɅɂɁ ɌȿɄɍɓȿɃɄɈɇɎɂȽɍɊȺɐɂɂ ɋ ɄɈɆȺɇȾ ɉɈȾȽɊɍɉɉɕ SHOW 
ȼɕɉɈɅɇȿɇɂȿ ȻȺɁɈȼɈɃ ɇȺɋɌɊɈɃɄɂ ɋ ɉɈɆɈɓɖɘ ɍɌɂɅɂɌɕ SETUP. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɉɄ, ɤɨɧɫɨɥɶɧɵɣ ɤɚɛɟɥɶ, ɦɚɪɲɪɭɬɢɡɚɬɨɪ CISCO Catalyst 1600. 

ɍɱɟɛɧɵɟ ɩɨɫɨɛɢɹ: ȼ.Ƚ. Ɉɥɢɮɟɪ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ. ɉɪɢɧɰɢɩɵ, ɬɟɯɧɨɥɨɝɢɢ, ɩɪɨɬɨɤɨɥɵ: 
ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. 3-ɟ ɢɡɞ. – ɋɉɛ.: ɉɢɬɟɪ, 2007. – 958 ɫ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

(ɨɬ ɚɧɝɥ. router) — ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɫɟɬɟɜɨɣ ɤɨɦɩɶɸɬɟɪ, ɢɦɟɸɳɢɣ 
ɤɚɤ ɦɢɧɢɦɭɦ ɨɞɢɧ ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ ɢ ɩɟɪɟɫɵɥɚɸɳɢɣ ɩɚɤɟɬɵ ɞɚɧɧɵɯ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɫɟɝɦɟɧɬɚɦɢ ɫɟɬɢ, ɫɜɹɡɵɜɚɸɳɢɣ ɪɚɡɧɨɪɨɞɧɵɟ ɫɟɬɢ ɪɚɡɥɢɱɧɵɯ ɚɪɯɢɬɟɤɬɭɪ, 
ɩɪɢɧɢɦɚɸɳɢɣ ɪɟɲɟɧɢɹ ɨ ɩɟɪɟɫɵɥɤɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ ɢ 
ɨɩɪɟɞɟɥёɧɧɵɯ ɩɪɚɜɢɥ, ɡɚɞɚɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ. 

Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɪɚɛɨɬɚɟɬ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɨɦ «ɫɟɬɟɜɨɦ» ɭɪɨɜɧɟ 3 ɫɟɬɟɜɨɣ ɦɨɞɟɥɢ OSI, 
ɧɟɠɟɥɢ ɤɨɦɦɭɬɚɬɨɪ (ɢɥɢ ɫɟɬɟɜɨɣ ɦɨɫɬ) ɢ ɤɨɧɰɟɧɬɪɚɬɨɪ (ɯɚɛ), ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɭɪɨɜɧɟ 2 ɢ ɭɪɨɜɧɟ 1 ɦɨɞɟɥɢ OSI. 

http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D0%B3%D0%BC%D0%B5%D0%BD%D1%82_%D1%81%D0%B5%D1%82%D0%B8
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%B0%D1%8F_%D1%82%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9_%D1%81%D0%B5%D1%82%D0%B8
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_OSI
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BC%D1%83%D1%82%D0%B0%D1%82%D0%BE%D1%80
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%BE%D0%B9_%D0%BC%D0%BE%D1%81%D1%82
http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%80


ɐɟɥɶ ɦɚɪɲɪɭɬɢɡɚɰɢɢ – ɷɬɨ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɚɪɲɪɭɬɚ ɞɨɫɬɚɜɤɢ ɞɚɧɧɵɯ ɢɡ ɨɞɧɨɣ ɫɟɬɢ 
ɜ ɞɪɭɝɭɸ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɫɬɪɨɹɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɬɚɛɥɢɰɵ, ɤɨɬɨɪɵɟ ɧɚɡɵɜɚɸɬɫɹ 
ɬɚɛɥɢɰɚɦɢ ɦɚɪɲɪɭɬɢɡɚɰɢɢ.  

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɟɬɢ ɧɚɡɧɚɱɟɧɢɹ ɢ ɡɚɧɟɫɟɧɢɹ ɟɟ ɜ 
ɬɚɛɥɢɰɭ ɦɚɪɲɪɭɬɢɡɚɰɢɢ: 

 ɋɬɚɬɢɱɟɫɤɢɣ: Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɭɡɧɚɟɬ ɨ ɦɚɪɲɪɭɬɟ, ɤɨɝɞɚ ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɧɚɫɬɪɚɢɜɚɟɬ ɷɬɨɬ ɦɚɪɲɪɭɬ ɜɪɭɱɧɭɸ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ 
ɡɚɩɢɫɢ ɨ ɦɚɪɲɪɭɬɚɯ ɞɨɥɠɧɵ ɨɛɧɨɜɥɹɬɶɫɹ ɜɪɭɱɧɭɸ. 

 Ⱦɢɧɚɦɢɱɟɫɤɢɣ: Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɞɢɧɚɦɢɱɟɫɤɢ ɢɡɭɱɚɟɬ ɦɚɪɲɪɭɬɵ, ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ 
ɧɚ ɧɟɦ ɧɚɫɬɪɨɟɧ ɩɪɨɬɨɤɨɥ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. ɉɪɨɬɨɤɨɥ ɦɚɪɲɪɭɬɢɡɚɰɢɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɛɧɨɜɥɹɟɬ ɦɚɪɲɪɭɬɵ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɦɟɧɟ ɫɟɬɟɜɨɣ 
ɬɨɩɨɥɨɝɢɢ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪ ɢɡɭɱɚɟɬ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɚɪɲɪɭɬɵ ɤ ɭɞɚɥɟɧɧɵɦ ɫɟɬɹɦ, 
ɨɛɦɟɧɢɜɚɹɫɶ ɨɛɧɨɜɥɟɧɢɹɦɢ ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɞɪɭɝɢɦɢ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ ɜ ɫɟɬɢ. 

 

ɏɨɞ ɪɚɛɨɬɵ 

Ⱦɚɧɧɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɩɨɦɨɠɟɬ ɜɚɦ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɤɨɦɚɧɞɨɣ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ – show. Ʉɨɦɚɧɞɚ show – ɧɚɢɛɨɥɟɟ ɜɚɠɧɚɹ ɤɨɦɚɧɞɚ ɫɛɨɪɚ 
ɢɧɮɨɪɦɚɰɢɢ. Setup – ɷɬɨ ɭɬɢɥɢɬɚ cisco IOS, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɨɦɨɱɶ ɭɫɬɚɧɨɜɢɬɶ 
ɧɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɨɫɧɨɜɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ. ɍɬɢɥɢɬɚ Setup ɧɟ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɜɨɞɚ ɫɥɨɠɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɬɨɤɨɥɨɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ. ɐɟɥɶɸ 
ɪɟɠɢɦɚ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɡɚɞɚɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɧɟ ɦɨɠɟɬ ɧɚɣɬɢ ɫɜɨɸ ɤɨɧɮɢɝɭɪɚɰɢɸ ɱɟɪɟɡ ɞɪɭɝɨɣ 
ɢɫɬɨɱɧɢɤ. 

ȼɵ ɞɨɥɠɧɵ ɩɨɞɫɨɟɞɢɧɢɬɶ ɪɚɛɨɱɭɸ ɫɬɚɧɰɢɸ ɤ ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɧɫɨɥɶɧɨɝɨ ɤɚɛɟɥɹ (roll-over). Ɉɡɧɚɤɨɦɶɬɟɫɶ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɤɨɦɚɧɞɚɦɢ: 



show?  

show flash  show cdp 

show clock show running-

config  

show cdp interface            



show hosts  show startup-

config  

show cdp 

neighbors 

           

show users  show interface show cdp 

neighbors detail 

           

show history show protocol              

show arp show version             
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Ɍɟɦɚ: ɂɡɭɱɟɧɢɟ ɢ ɧɚɫɬɪɨɣɤɚ ɤɨɦɦɭɬɚɬɨɪɨɜ ɫɟɬɟɣ. 

ɐɟɥɢ ɪɚɛɨɬɵ: ɇɚɭɱɢɬɶɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɛɚɡɨɜɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ ɤɨɦɦɭɬɚɬɨɪɚ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɉɄ, ɤɨɧɫɨɥɶɧɵɣ ɤɚɛɟɥɶ, ɤɨɦɦɭɬɚɬɨɪ CISCO Catalyst 2960. 

ɍɱɟɛɧɵɟ ɩɨɫɨɛɢɹ: ȼ.Ƚ. Ɉɥɢɮɟɪ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ. ɉɪɢɧɰɢɩɵ, ɬɟɯɧɨɥɨɝɢɢ, ɩɪɨɬɨɤɨɥɵ: 
ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. 3-ɟ ɢɡɞ. – ɋɉɛ.: ɉɢɬɟɪ, 2007. – 958 ɫ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

Ʉɨɦɦɭɬɚɬɨɪɵ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ (LAN) ɨɛɪɚɛɚɬɵɜɚɸɬ ɢ ɩɟɪɟɞɚɸɬ ɞɚɧɧɵɟ ɧɚ ɭɪɨɜɧɟ ɤɚɞɪɨɜ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɚɧɚɥɶɧɨɦɭ ɭɪɨɜɧɸ ɦɨɞɟɥɢ OSI. ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɧɚ ɤɨɦɦɭɬɚɰɢɸ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɮɢɡɢɱɟɫɤɢɯ ɚɞɪɟɫɨɜ (MAC-media access control) ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɡɧɚɱɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɡɚɝɨɥɨɜɤɟ ɤɚɞɪɚ.  

Ʉɨɦɦɭɬɚɬɨɪ ɩɨɫɬɨɹɧɧɨ ɢɡɭɱɚɟɬ ɆȺɋ-ɚɞɪɟɫɚ ɜ ɫɟɬɢ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɜɨɟɣ ɬɚɛɥɢɰɵ ɆȺɋ-
ɚɞɪɟɫɨɜ. Ʉɨɝɞɚ ɜɫɟ ɆȺɋ-ɚɞɪɟɫɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ, ɤɨɦɦɭɬɚɬɨɪ ɦɨɠɟɬ ɛɵɫɬɪɨ ɢ ɬɨɱɧɨ ɩɪɢɧɹɬɶ 
ɪɟɲɟɧɢɟ ɨ ɩɟɪɟɞɚɱɟ ɢɥɢ ɮɢɥɶɬɪɚɰɢɢ. Ʉɨɦɦɭɬɚɬɨɪ ɫɬɪɨɢɬ ɬɚɛɥɢɰɭ ɆȺɋ-ɚɞɪɟɫɨɜ, ɩɪɨɫɥɭɲɢɜɚɹ 
ɩɨɫɬɭɩɚɸɳɢɟ ɤɚɞɪɵ ɢ ɩɪɨɜɟɪɹɹ ɩɨɥɟ ɆȺɋ-ɚɞɪɟɫɚ ɢɫɬɨɱɧɢɤɚ. ȿɫɥɢ ɩɪɢɲɟɥ ɤɚɞɪ ɫ ɧɨɜɵɦ ɆȺɋ-
ɚɞɪɟɫɨɦ ɢɫɬɨɱɧɢɤɚ, ɬɨ ɤɨɦɦɭɬɚɬɨɪ ɫɨɡɞɚɟɬ ɧɨɜɭɸ ɡɚɩɢɫɶ ɜ ɬɚɛɥɢɰɟ ɆȺɋ-ɚɞɪɟɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 
ɢɧɬɟɪɮɟɣɫɨɦ, ɧɚ ɤɨɬɨɪɵɣ ɷɬɨɬ ɤɚɞɪ ɩɪɢɲɟɥ.  

ȿɫɥɢ ɧɚ ɩɨɪɬ ɤɨɦɦɭɬɚɬɨɪɚ ɩɪɢɯɨɞɢɬ ɤɚɞɪ ɫ ɆȺɋ-ɚɞɪɟɫɨɦ, ɧɟɢɡɜɟɫɬɧɵɦ ɤɨɦɦɭɬɚɬɨɪɭ, ɬɨ ɨɧ 
ɬɪɚɧɫɥɢɪɭɟɬ ɤɚɞɪ ɧɚ ɜɫɟ ɫɜɨɢ ɩɨɪɬɵ ɤɪɨɦɟ ɬɨɝɨ, ɧɚ ɤɨɬɨɪɵɣ ɨɧ ɩɪɢɲɟɥ. Ɂɚɧɟɫɟɧɢɟ ɜ ɬɚɛɥɢɰɭ 
ɆȺɋ-ɚɞɪɟɫɨɜ ɩɪɨɢɡɨɣɞɟɬ ɬɨɝɞɚ, ɤɨɝɞɚ ɪɚɛɨɱɚɹ ɫɬɚɧɰɢɹ, ɤɨɬɨɪɨɣ ɛɵɥ ɚɞɪɟɫɨɜɚɧ ɞɚɧɧɵɣ ɤɚɞɪ, 
ɨɬɜɟɬɢɬ, ɢ ɨɬɜɟɬ ɩɪɢɞɟɬ ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɩɨɪɬ ɤɨɦɦɭɬɚɬɨɪɚ.  

ɋɩɢɫɨɤ ɨɫɧɨɜɧɵɯ ɤɨɦɚɧɞ ɞɥɹ ɧɚɱɚɥɶɧɨɝɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɤɨɦɦɭɬɚɬɨɪɚ. 

Ʉɨɦɚɧɞɚ 

configure terminal ɜɯɨɞ ɜ ɪɟɠɢɦ ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 



hostname name ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɦɹ ɤɨɦɦɭɬɚɬɨɪɚ 

line con 0 ɩɟɪɟɯɨɞ ɜ ɩɨɞɪɟɠɢɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɞɨɫɬɭɩɚ ɩɨ ɤɨɧɫɨɥɶɧɨɦɭ ɩɨɪɬɭ 

line vty 5 15 ɩɟɪɟɯɨɞ ɜ ɩɨɞɪɟɠɢɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɞɨɫɬɭɩɚ ɱɟɪɟɡ Ethernet ɩɨɪɬɵ ɫ 
ɭɤɚɡɚɧɢɟɦ ɱɢɫɥɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɤɪɵɜɚɟɦɵɯ ɫɟɫɫɢɣ. 

login ɜɯɨɞ ɜ ɩɨɞɪɟɠɢɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɩɚɪɨɥɹ ɩɪɢ ɞɨɫɬɭɩɟ ɱɟɪɟɡ ɤɨɧɫɨɥɶ 
(cons) ɢɥɢ ɩɨ telnet ɫɟɫɫɢɢ (vty) 

password pass ɭɫɬɚɧɨɜɤɚ ɩɚɪɨɥɹ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ ɩɨ ɤɨɧɫɨɥɢ (cons) ɢɥɢ ɱɟɪɟɡ telnet 
(vty) 

enable pass 
ɭɫɬɚɧɨɜɤɚ ɩɚɪɨɥɹ ɧɚ ɜɯɨɞ ɜ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɣ ɪɟɠɢɦ  

(ɩɚɪɨɥɶ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɨɬɤɪɵɬɨɦ ɜɢɞɟ) 

enable secret pass 
ɭɫɬɚɧɨɜɤɚ ɩɚɪɨɥɹ ɧɚ ɜɯɨɞ ɜ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɣ ɪɟɠɢɦ  

(ɩɚɪɨɥɶ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɡɚɲɢɮɪɨɜɚɧɧɨɦ ɜɢɞɟ) 
ip address addr subn ɭɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ ɤɨɦɦɭɬɚɬɨɪɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɧɟɦɭ ɩɨ Telnet 

ip default-gateway addr ɭɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ ɲɥɸɡɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɭɸ ɫɟɬɶ 

interface fastethernet 0/x ɜɯɨɞ ɜ ɩɨɞɪɟɠɢɦ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ ɫ ɧɨɦɟɪɨɦ ɏ 

duplex{ auto || full || half } ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ ɧɚ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ  
speed{10|100|1000| auto| nonegotiate 
} ɧɚɫɬɪɨɣɤɚ ɫɤɨɪɨɫɬɢ ɪɚɛɨɬɵ ɢɧɬɟɪɮɟɣɫɚ 

switchport port-security mac-address 
mac-addr 

ɫɬɚɬɢɱɟɫɤɨɟ ɞɨɛɚɜɥɟɧɢɟ ɆȺɋ-ɚɞɪɟɫɚ ɤ ɫɩɢɫɤɭ ɚɞɪɟɫɨɜ, ɢɦɟɸɳɢɯ 
ɞɨɫɬɭɩ ɤ ɞɚɧɧɨɦɭ ɩɨɪɬɭ ɤɨɦɦɭɬɚɬɨɪɚ 

switchport port-security mac-address 
sticky 

ɪɚɡɪɟɲɟɧɢɟ ɞɨɫɬɭɩɚ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɢ (WS), ɤɨɬɨɪɚɹ ɩɨɞɤɥɸɱɟɧɚ ɤ 
ɞɚɧɧɨɦɭ ɩɨɪɬɭ ɢ ɩɟɪɜɨɣ ɧɚɱɧɟɬ ɩɟɪɟɞɚɱɭ 

switchport port-security maximum 
ɱɢɫɥɨ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɫɬɚɬɢɱɟɫɤɢɯ ɆȺɋ-ɚɞɪɟɫɨɜ, ɤɨɬɨɪɵɦ ɪɚɡɪɟɲɟɧ 
ɞɨɫɬɭɩ ɤ ɨɞɧɨɦɭ ɩɨɪɬɭ; ɩɪɢɦɟɧɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɨ ɜɫɟɦ 
ɢɧɬɟɪɮɟɣɫɚɦ ɜ ɪɟɠɢɦɟ ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

switchport port-security violation 
{protect | restrict | shutdown} 

ɞɟɣɫɬɜɢɹ ɤɨɦɦɭɬɚɬɨɪɚ, ɟɫɥɢ ɤ ɩɨɪɬɭ ɩɵɬɚɟɬɫɹ ɩɨɞɤɥɸɱɢɬɶɫɹ WS ɫ 
ɧɟɪɚɡɪɟɲɟɧɧɵɦ ɆȺɋ-ɚɞɪɟɫɨɦ 
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Ɍɟɦɚ: Ⱦɢɚɝɧɨɫɬɢɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɧɚɫɬɪɨɟɤ ɤɨɦɦɭɬɚɬɨɪɨɜ ɫɟɬɟɣ. 

ɐɟɥɢ ɪɚɛɨɬɵ: ɇɚɭɱɢɬɶɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɚɧɚɥɢɡ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɇɚɫɬɪɚɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɚ 
ɩɨɪɬɚɯ ɤɨɦɦɭɬɚɬɨɪɚ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɉɄ, ɤɨɧɫɨɥɶɧɵɣ ɤɚɛɟɥɶ, ɤɨɦɦɭɬɚɬɨɪ CISCO Catalyst 2960. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ɋɚɦɵɦ ɩɪɨɫɬɵɦ ɢ ɞɨɫɬɭɩɧɵɦ ɫɩɨɫɨɛɨɦ ɜɵɹɫɧɢɬɶ ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɢ 
ɪɚɛɨɬɟ ɤɨɦɦɭɬɚɬɨɪɚ, ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ ɩɨɞɝɪɭɩɩɵ "show" ɜ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɨɦ 
ɪɟɠɢɦɟ "enable". 

 

ɋɩɢɫɨɤ ɨɫɧɨɜɧɵɯ ɤɨɦɚɧɞ ɩɨɞɝɪɭɩɩɵ show ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɧɚɫɬɪɨɟɤ ɤɨɦɦɭɬɚɬɨɪɚ.  

Ʉɨɦɚɧɞɚ 



show interface fastethernet 0/x ɩɨɤɚɡɵɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɏ 

show interface vlan 1 ɩɨɤɚɡɵɜɚɟɬ ip-ɚɞɪɟɫ ɞɥɹ ɤɨɧɮɢɝɭɪɚɰɢɢ 

show interfaces  

[ interface-id | vlan-id ] 

[description | etherchannel | pruning | stats |status [ 
err-disabled] | switchport | trunk ] 

ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɩɟɰɢɮɢɤɟ ɧɚɫɬɪɨɣɤɢ 
ɢ ɪɚɛɨɬɵ ɢɧɬɟɪɮɟɣɫɚ 

show mac address- table 

[aging-time | count | dynamic | static ] 

[ address hw-addr] 

[interface interface-id] 

[vlan vlan-id]  

ɩɨɤɚɡɵɜɚɟɬ ɨɩɰɢɨɧɚɥɶɧɨ ɬɚɛɥɢɰɭ ɆȺɋ-ɚɞɪɟɫɨɜ 

show port-security [interface interface-
id][address] 

ɩɨɤɚɡɵɜɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɚɫɬɪɨɣɤɚɯ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɢɧɬɟɪɮɟɣɫɟ 

show running-config ɩɨɤɚɡɵɜɚɟɬ ɮɚɣɥ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

show startup-config 
ɩɨɤɚɡɵɜɚɟɬ ɮɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɯɪɚɧɢɦɨɣ ɜ 
ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ (NVRAM) 

show version 
ɩɨɤɚɡɵɜɚɟɬ ɜɟɪɫɢɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɤɨɦɦɭɬɚɬɨɪɚ ɢ ɬɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɫɬɪɨɣɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɨɪɬɚɯ ɤɨɦɦɭɬɚɬɨɪɚ 

ɇɚɫɬɪɨɣɤɚ ɫɩɢɫɤɨɜ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɩɨɪɬɚɦ ɤɨɦɦɭɬɚɬɨɪɚ, ɩɨ 
ɬɟɪɦɢɧɨɥɨɝɢɢ Cisco ɧɚɡɵɜɚɟɬɫɹ - port security. ɉɨɫɤɨɥɶɤɭ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɤ ɨɞɧɨɦɭ ɩɨɪɬɭ 
ɤɨɦɦɭɬɚɬɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɨ ɨɞɧɨ ɭɫɬɪɨɣɫɬɜɨ, ɬɨ ɦɨɠɧɨ ɨɝɪɚɧɢɱɢɬɶ ɞɨɫɬɭɩ ɜ ɫɟɬɶ 
ɞɪɭɝɢɦ ɭɫɬɪɨɣɫɬɜɚɦ ɱɟɪɟɡ ɞɚɧɧɵɣ ɩɨɪɬ. ȿɫɥɢ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɦɭ ɡɚɩɪɟɳɟɧ ɞɨɫɬɭɩ ɱɟɪɟɡ ɩɨɪɬ, 
ɞɟɥɚɟɬ ɬɚɤɢɟ ɩɨɩɵɬɤɢ, ɬɨ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

1. Protect - Ɉɬɛɪɨɫɢɬɶ ɤɚɞɪ. 
2. Restrict - Ɉɬɛɪɨɫɢɬɶ ɤɚɞɪ ɢ ɩɨɫɥɚɬɶ ɭɜɟɞɨɦɥɟɧɢɟ ɧɚ SNMP ɫɱɟɬɱɢɤ ɫɨɛɵɬɢɣ ɨ 

ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɦ ɞɨɫɬɭɩɟ. 
3. Shutdown - ȼɵɤɥɸɱɢɬɶ ɩɨɪɬ. ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɟɝɨ ɦɨɠɧɨ ɛɭɞɟɬ ɜɵɜɟɫɬɢ ɤɨɦɚɧɞɨɣ 

ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ errdisable recovery cause secure-violation ɢɥɢ ɤɨɦɚɧɞɚɦɢ ɪɟɠɢɦɚ 
ɧɚɫɬɪɨɣɤɢ ɢɧɬɟɪɮɟɣɫɚ shutdown – no shutdown. 

Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ port security ɧɚ ɢɧɬɟɪɮɟɣɫɟ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ ɩɨɞɪɟɠɢɦɚ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ "switchport port-security".  

ȼɚɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɜ ɤɨɦɦɭɬɚɬɨɪɟ Cisco2950 ɨɩɰɢɸ port security ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ 
ɬɨɥɶɤɨ ɤ ɢɧɬɟɪɮɟɣɫɚɦ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɤɥɸɱɟɧɵ ɤ ɞɪɭɝɢɦ ɤɨɦɦɭɬɚɬɨɪɚɦ. Ⱦɥɹ ɭɤɚɡɚɧɢɹ 
ɬɨɝɨ, ɱɬɨ ɩɨɪɬ ɤɨɦɦɭɬɚɬɨɪɚ ɧɟ ɩɨɞɤɥɸɱɟɧ ɤ ɞɪɭɝɨɦɭ ɤɨɦɦɭɬɚɬɨɪɭ, ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ "switchport mode access".  
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Ɍɟɦɚ: ɉɪɢɧɰɢɩ ɨɪɝɚɧɢɡɚɰɢɢ VPN. 

ʠ˓ˈˇ˔˕˅˃ ˒ˑ˔˕˓ˑˈːˋˢ ˔ˈ˕ˈˌ vpn 

Ɂɚɳɢɳɟɧɧɵɟ ɫɟɬɢ VPN ɦɨɠɧɨ ɫɬɪɨɢɬɶ ɧɚ ɨɫɧɨɜɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɢ 
ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ [8, 9]. Ɉɬɦɟɬɢɦ ɫɥɟɞɭɸɳɢɟ ɪɟɲɟɧɢɹ: 

● VPN ɧɚ ɛɚɡɟ ɫɟɬɟɜɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ; 

● VPN ɧɚ ɛɚɡɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɢ ɦɟɠɫɟɬɟɜɵɯ ɷɤɪɚɧɨɜ; 

● VPN ɧɚ ɛɚɡɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɚɩɩɚɪɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

VPN ɧɚ ɛɚɡɟ ɫɟɬɟɜɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. Ɇɧɨɝɢɟ ɫɨɜɪɟɦɟɧɧɵɟ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ 
(Ɉɋ) ɩɨɞɞɟɪɠɢɜɚɸɬ ɮɭɧɤɰɢɸ ɦɚɪɲɪɭɬɢɡɚ-ɰɢɢ IP-ɩɚɤɟɬɨɜ, ɫɥɭɠɛɵ ɫɟɪɜɟɪɚ ɭɞɚɥɟɧɧɨɝɨ 
ɞɨɫɬɭɩɚ ɢ ɫɟɪɜɟɪɚ VPN. ɍɫɬɚɧɨɜɢɜ ɧɚ ɫɟɪɜɟɪ ɫ ɬɚɤɨɣ Ɉɋ ɞɜɟ ɢɥɢ ɛɨɥɟɟ ɢɧɬɟɪɮɟɣɫɧɵɯ 
ɫɟɬɟɜɵɯ ɤɚɪɬɵ, ɦɨɠɧɨ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɢ ɧɟɞɨɪɨɝɨ ɧɚɫɬɪɨɢɬɶ ɩɨɥɧɨɰɟɧɧɵɣ ɫɟɪɜɟɪ VPN. 
ɉɪɨɬɨɤɨɥɵ ɬɭɧɧɟɥɢɪɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɧɵɟ – ɊɊɌɊ, L2TP, IPSec ɢ ɞɪ. ɇɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ 
ɪɟɲɟɧɢɹ: ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɪɜɟɪɚ VPN, ɨɫɨɛɟɧɧɨ ɞɥɹ 
ɩɪɨɬɨɤɨɥɨɜ IPSec/L2TP, ɢ ɨɝɪɚɧɢɱɟɧɧɵɣ ɭ ɤɨɦɩɶɸɬɟɪɚ ɧɚɛɨɪ ɢɧɬɟɪɮɟɣɫɨɜ ɝɥɨ-ɛɚɥɶɧɵɯ 
ɫɟɬɟɣ (ɬɨɥɶɤɨ ɨɞɢɧ-ɞɜɚ ɩɨɪɬɚ RS-232ɋ). Ⱦɥɹ ɜɵɯɨɞɚ ɧɚ ɫɤɨ-ɪɨɫɬɧɵɟ ɰɢɮɪɨɜɵɟ ɤɚɧɚɥɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɨɛɪɟɬɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ, ɞɨɜɨɥɶɧɨ ɞɨɪɨɝɢɟ, ɫɟɬɟɜɵɟ ɤɚɪɬɵ.  

VPN ɧɚ ɛɚɡɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɢ ɦɟɠɫɟɬɟɜɵɯ ɷɤɪɚɧɨɜ. Ɇɚɪɲɪɭɬɢɡɚ-ɬɨɪɵ ɢ ɦɟɠɫɟɬɟɜɵɟ 
ɷɤɪɚɧɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɝɪɚɧɢɰɟ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɫ ɨɬɤɪɵɬɨɣ ɨɛɳɟɫɬɜɟɧɧɨɣ, ɹɜɥɹɸɬɫɹ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɦɟɫɬɨɦ ɪɚɫ-ɩɨɥɨɠɟɧɢɹ ɫɟɪɜɟɪɚ VPN.  

Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ ɦɨɝɭɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɮɭɧɤɰɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚɳɢɳɟɧɧɵɯ ɬɭɧɧɟɥɟɣ ɩɨ 
ɭɦɨɥɱɚɧɢɸ ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ, ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚ ɨɬɞɟɥɶɧɭɸ 
ɩɥɚɬɭ. Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ ɢɦɟɸɬ ɛɨɥɶɲɨɣ ɧɚɛɨɪ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɱɬɨ 
ɨɛɥɟɝɱɚɟɬ ɪɟɚɥɢɡɚɰɢɸ VPN. ɂɧɬɟɝɪɚɰɢɹ VPN ɫ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɦ ɭɩɪɨɳɚɟɬ 
ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ. ɇɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɪɟɲɟɧɢɹ: ɪɚɛɨɬɚ VPN ɦɨɠɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨ 
ɩɨɜɥɢɹɬɶ ɧɚ ɞɪɭɝɨɣ ɬɪɚɮɢɤ, ɦɨɠɟɬ ɬɚɤɠɟ ɫɧɢɡɢɬɶɫɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ.  

Ɇɟɠɫɟɬɟɜɵɟ ɷɤɪɚɧɵ (Ɇɗ) ɬɚɤɠɟ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɫɜɨɣ ɫɨɫɬɚɜ ɢ RAS. ɍɱɢɬɵɜɚɹ, ɱɬɨ Ɇɗ 
ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɬɤɪɵɬɵɦɢ 
ɫɟɬɹɦɢ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɷɬɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɮɭɧɤɰɢɣ VPN 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɚɹ ɡɚɳɢɬɚ ɜɫɟɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ. ɇɟɞɨɫɬɚɬɨɤ 
ɪɟɲɟɧɢɹ: ɨɩɟɪɚɰɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɲɢɮɪɨɜɚɧɢɟɦ ɞɚɧɧɵɯ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɝɪɭɠɚɸɬ 
ɩɪɨɰɟɫɫɨɪ Ɇɗ ɢ ɫɧɢɠɚɸɬ ɟɝɨ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

VPN ɧɚ ɛɚɡɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɚɩɩɚɪɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɉɪɟɞɫɬɚɜ-ɥɹɸɬ ɫɨɛɨɣ 
ɨɬɞɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɨɫɧɨɜɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ Ɉɋ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɢɦɟɸɳɢɟ 
ɞɜɚ ɢɥɢ ɛɨɥɟɟ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɚɩɩɚɪɚɬɧɭɸ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ – ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɣ “ɱɟɪ-ɧɵɣ ɹɳɢɤ VPN” (VPN Black Box) – ɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɮɨɪɦɢɪɨ-
ɜɚɧɢɟ ɡɚɳɢɳɟɧɧɵɯ ɬɭɧɧɟɥɟɣ. ɗɬɨɬ ɜɚɪɢɚɧɬ ɩɨɫɬɪɨɟɧɢɹ VPN ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ 
ɫɟɬɹɯ, ɬɪɟɛɭɸɳɢɯ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ɑɚɳɟ ɜɫɟɝɨ ɟɝɨ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɬɭɧɧɟɥɟɣ “ɫɟɬɶ-ɫɟɬɶ” ɧɚ ɨɫɧɨɜɟ ɩɪɨɬɨɤɨɥɚ ɬɭɧɧɟɥɢɪɨɜɚɧɢɹ IPSec. ɇɟɞɨɫɬɚɬɨɤ ɪɟɲɟɧɢɹ – 
ɦɨ-ɞɟɪɧɢɡɚɰɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜ ɛɭɞɭɳɟɦ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɫɥɢɲɤɨɦ ɞɨɪɨɝɨ-ɫɬɨɹɳɟɣ ɢɥɢ 
ɧɟɜɨɡɦɨɠɧɨɣ.  



ͳ.ͺ. ʠ˘ˈˏ˞ ˔ˈ˕ˈˌ vpn ˔ ˒˓ˑ˕ˑˍˑˎˑˏ ˓˓˕˓ ː˃ ˑ˔ːˑ˅ˈ ˑ˔ Windows Server 
2003/xp 

Ʉɨɦɩɚɧɢɹ Microsoft ɪɚɡɪɚɛɨɬɚɥɚ ɦɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɜ ɫɜɨɢɯ Ɉɋ Windows 
Server 2003/XP ɫ ɰɟɥɶɸ ɩɨɫɬɪɨɟɧɢɹ VPN, ɞɨɫɬɚ-ɬɨɱɧɨ ɡɚɳɢɳɟɧɧɵɯ ɢ ɭɞɨɛɧɵɯ ɜ 
ɧɚɫɬɪɨɣɤɟ (ɫɥɭɠɛɚ RAS, ɩɪɨɬɨɤɨɥɵ PPP, MS-CHAP v2, MPPE, ɊɊɌɊ ɢ ɞɪ.). 

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɜɢɪɬɭɚɥɶɧɭɸ ɱɚɫɬɧɭɸ ɫɟɬɶ ɨɛɪɚɡɭɸɬ ɫɟɪɜɟɪɵ VPN 
(ɞɪɭɝɨɟ ɧɚɡɜɚɧɢɟ – “ɲɥɸɡɵ VPN”) ɢ VPN-ɤɥɢɟɧɬɵ. Ʉɚɠɞɵɣ VPN-ɤɥɢɟɧɬ ɫɨɡɞɚɟɬ 
ɨɬɞɟɥɶɧɵɣ ɡɚɳɢɳɟɧɧɵɣ ɬɭɧɧɟɥɶ ɫ ɫɟɪɜɟɪɨɦ VPN, ɩɨɷɬɨɦɭ ɫɟɪɜɟɪ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɨɥɠɟɧ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɢ ɨɛɫɥɭɠɢɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɤɥɢɟɧɬɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. Ɍɚɤ ɫɟɪɜɟɪ VPN ɧɚ 
ɨɫɧɨɜɟ Ɉɋ Windows Server 2003 ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɨ 1000 ɬɭɧɧɟɥɟɣ.  

Ɏɭɧɤɰɢɢ ɫɟɪɜɟɪɚ VPN – ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɱɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɨ-ɤɨɥɚ ɬɭɧɧɟɥɢɪɨɜɚɧɢɹ ɢ 
ɦɚɪɲɪɭɬɢɡɢɪɨɜɚɬɶ ɩɪɢɧɹɬɵɟ ɩɨ ɬɭɧɧɟɥɸ ɩɚɤɟɬɵ ɜ ɤɨɪɩɨɪɚɬɢɜɧɭɸ ɫɟɬɶ ɢ ɨɛɪɚɬɧɨ. ɉɪɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɬɭɧɧɟɥɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɬɨɤɨɥɚ ɊɊɌɊ, ɨɫɧɨɜɭ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 
ɩɪɨɬɨ-ɤɨɥ ɊɊɊ, ɦɧɨɝɢɟ ɮɭɧɤɰɢɢ ɫɟɪɜɟɪɚ VPN ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɫ ɩɨɦɨ-ɳɶɸ ɫɟɪɜɟɪɚ 
ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ RAS. ȼ Ɉɋ Windows Server 2003 ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɫɟɪɜɟɪɨɜ RAS ɢ VPN ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɚ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɨɫɧɚɫɬɤɚ ɋɥɭɠɛɚ ɦɚɪɲɪɭɬɢ-ɡɚɰɢɢ ɢ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ (Routing and Remote Access 
Service). 

Ɉɬɧɨɫɢɬɟɥɶɧɨ VPN-ɤɥɢɟɧɬɨɜ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɢɯ 
ɩɨɞɞɟɪɠɤɢ ɢɦɟɟɬɫɹ ɜɨ ɜɫɟɯ ɩɨɩɭɥɹɪɧɵɯ Ɉɋ ɨɬ ɤɨɦɩɚɧɢɢ Microsoft ɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɜ Ɉɋ 
Windows ɏP. VPN-ɤɥɢɟɧɬɵ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɢɡ ɨɤɧɚ ɋɟɬɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ (Network 
Connection) ɜɵɛɨɪɨɦ ɋɨɡɞɚɬɶ ɫɨɟɞɢɧɟɧɢɟ (New Connection).  

Ɉɫɬɚɧɨɜɢɦɫɹ ɧɚ ɛɚɡɨɜɵɯ ɫɯɟɦɚɯ VPN. 

ɇɚ ɪɢɫ. 9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ VPN “ɤɥɢɟɧɬ-ɫɟɬɶ” ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-ɟɦ ɦɟɫɬɧɨɣ ɝɨɪɨɞɫɤɨɣ 
ɬɟɥɟɮɨɧɧɨɣ ɫɟɬɢ ɢ ɫɟɬɢ Internet. ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɚɧɟɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɟ 
ɫɟɪɜɟɪɚ RAS (ɫɦ. ɪɢɫ. 4), ɡɞɟɫɶ ɬɪɚɮɢɤ ɤɥɢɟɧɬɚ ɡɚɳɢɳɟɧ ɧɚ ɜɫɟɦ ɩɭɬɢ ɨɬ ɷɬɨɝɨ ɤɥɢɟɧɬɚ ɞɨ 
ɫɟɪɜɟɪɚ VPN ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ. 

ɋɪɟɞɚ Internet ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɪɲɪɭɬɢɡɚɰɢɸ IP-ɩɚɤɟɬɨɜ ɦɟɠɞɭ ɫɟɪɜɟɪɨɦ RAS 
ISP ɢ ɫɟɪɜɟɪɨɦ VPN. 

 

Ɋɢɫ. 9. Ɍɭɧɧɟɥɶ “ɤɥɢɟɧɬ-ɫɟɬɶ” ɩɨ ɌɋɈɉ ɢ ɫɟɬɢ Internet  

ɇɚ ɪɢɫ. 10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ VPN “ɤɥɢɟɧɬ-ɫɟɬɶ” ɫ ɢɫɩɨɥɶɡɨɜɚ-ɧɢɟɦ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɯ 
ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ. ɍɩɪɨ-ɳɟɧɧɵɣ ɜɚɪɢɚɧɬ ɩɪɟɞɵɞɭɳɟɣ ɫɯɟɦɵ. 



 

Ɋɢɫ. 10. Ɍɭɧɧɟɥɶ “ɤɥɢɟɧɬ-ɫɟɬɶ” ɜɧɭɬɪɢ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ  

ɗɬɚ ɫɯɟɦɚ ɢɧɬɟɪɟɫɧɚ ɬɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɩɨɦɨɳɶɸ VPN ɡɚɳɢɬɢɬɶ ɨɬ ɩɟɪɟɯɜɚɬɚ 
ɜɧɭɬɪɢɫɟɬɟɜɨɣ ɬɪɚɮɢɤ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɯ ɤɥɢɟɧɬɨɜ ɫɟɬɢ (ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ, ɞɢɪɟɤɬɨɪɚ) ɤ 
ɨɫɨɛɨ ɜɚɠɧɨɣ ɱɚɫɬɢ ɫɟɬɢ.  

ɋɪɟɞɚ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɪɲɪɭɬɢɡɚɰɢɸ IP-ɩɚɤɟɬɨɜ ɦɟɠɞɭ 
VPN-ɤɥɢɟɧɬɨɦ ɢ ɫɟɪɜɟɪɨɦ VPN. 

ɇɚ ɪɢɫ. 11 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ VPN “ɫɟɬɶ-ɫɟɬɶ” ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɧɚɥɨɜ Internet. Ⱦɚɧɧɚɹ 
ɫɯɟɦɚ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɪɚɧɟɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ (ɫɦ. ɪɢɫ. 6), ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɬɪɚɮɢɤɚ 
ɤɥɢɟɧɬɨɜ ɧɚ ɜɫɟɦ ɩɭɬɢ ɟɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨ ɫɟɬɢ Internet. 

ɋɪɟɞɚ Internet ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɪɲɪɭɬɢɡɚɰɢɸ IP-ɩɚɤɟɬɨɜ ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ S1 ɢ 
S2. 

 

Ɋɢɫ. 11. Ɍɭɧɧɟɥɶ “ɫɟɬɶ-ɫɟɬɶ” ɩɨ ɤɚɧɚɥɚɦ Internet  

ȼ ɷɬɨɣ ɫɯɟɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɧɢɰɢɢɪɨɜɚɬɶ ɬɭɧɧɟɥɶ ɦɨɠɟɬ ɥɸɛɚɹ ɫɬɨɪɨɧɚ, ɤɨɝɞɚ ɭ ɧɟɟ 
ɩɨɹɜɢɬɫɹ ɬɪɚɮɢɤ ɜ ɞɪɭɝɭɸ ɫɟɬɶ. ɉɨɫɥɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɭɧɧɟɥɹ ɤɚɠɞɵɣ ɢɡ ɫɟɪɜɟɪɨɜ S1, S2 
ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɢ ɪɨɥɶ VPN-ɤɥɢɟɧɬɚ, ɢ ɪɨɥɶ VPN-ɫɟɪɜɟɪɚ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɬɭɧɧɟɥɹ ɜ ɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ VPN 
ɢɧɬɟɪɮɟɣɫɚɦ ɜɵɡɨɜɚ ɩɨ ɬɪɟɛɨɜɚɧɢɸ (Ⱥ1 ɢ Ⱥ2) ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɜɨɢɬɶ ɩɪɨɢɡɜɨɥɶɧɵɟ 
ɫɢɦɜɨɥɶɧɵɟ ɢɦɟɧɚ ɢɧɬɟɪɮɟɣ-ɫɨɜ ɢ ɩɚɪɨɥɢ (ɧɚ ɪɢɫ. 11 ɷɬɨ ɢɦɟɧɚ ɋɈ ɢ F). ɂɦɟɧɚ 
ɢɧɬɟɪɮɟɣɫɨɜ ɢ ɩɚɪɨɥɢ ɡɞɟɫɶ ɜɵɫɬɭɩɚɸɬ ɜ ɪɨɥɢ ɭɱɟɬɧɵɯ ɞɚɧɧɵɯ ɮɢɤɬɢɜɧɵɯ ɩɨɥɶɡɨ-
ɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɦ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɫɨɟɞɢɧɟɧɢɟ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠ-ɧɨɣ ɫɬɨɪɨɧɨɣ.  

Ʉɨɝɞɚ ɧɚ ɫɟɪɜɟɪɟ S1 ɜɜɨɞɢɬɫɹ ɢɦɹ ɋɈ (ɢ ɩɚɪɨɥɶ), ɬɨ ɷɬɚ ɩɚɪɚ ɛɭɞɟɬ ɫɨɯɪɚɧɟɧɚ ɜ ɥɨɤɚɥɶɧɨɣ 
ɛɚɡɟ ɭɱɟɬɧɵɯ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɟɪɜɟɪɚ S1. Ⱥɧɚɥɨɝɢɱɧɨ ɢɦɹ F (ɢ ɩɚɪɨɥɶ) ɩɨɫɥɟ ɜɜɨɞɚ 
ɧɚ S2 ɛɭɞɭɬ ɫɨɯɪɚɧɟɧɵ ɜ ɛɚɡɟ ɭɱɟɬɧɵɯ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɟɪɜɟɪɚ S2. 



ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɢɧɬɟɪɮɟɣɫɨɜ ɜɵɡɨɜɚ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɧɚ ɤɚɠɞɨɦ ɫɟɪɜɟɪɟ ɧɟɨɛɯɨɞɢɦɨ ɟɳɟ 
ɭɤɚɡɚɬɶ ɢɦɹ ɢɧɬɟɪɮɟɣɫɚ ɢ ɩɚɪɨɥɶ ɩɪɨɬɢɜɨ-ɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɵ. ɗɬɢ ɭɱɟɬɧɵɟ ɞɚɧɧɵɟ 
ɯɪɚɧɹɬɫɹ ɧɚ ɫɟɪɜɟɪɟ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɚɬɪɢɛɭɬɵ ɢɧɬɟɪɮɟɣɫɚ. 

ɋ ɢɦɟɧɚɦɢ ɢɧɬɟɪɮɟɣɫɨɜ ɫɜɹɡɚɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɪɦɢɧɵ, ɢɫɩɨɥɶɡɭ-ɟɦɵɟ ɩɪɢ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ VPN “ɫɟɬɶ-ɫɟɬɶ”. 

● ɋɟɪɜɟɪ S1: ɋɈ (ɢ ɩɚɪɨɥɶ) – ɭɱɟɬɧɵɟ ɞɚɧɧɵɟ “ɜɯɨɞɹɳɟɝɨ ɩɨɞ- ɤɥɸɱɟɧɢɹ”, 

F (ɢ ɩɚɪɨɥɶ) – ɭɱɟɬɧɵɟ ɞɚɧɧɵɟ “ɢɫɯɨɞɹɳɟɝɨ ɩɨɞ- ɤɥɸɱɟɧɢɹ”. 

● ɋɟɪɜɟɪ S2: F (ɢ ɩɚɪɨɥɶ) – ɭɱɟɬɧɵɟ ɞɚɧɧɵɟ “ɜɯɨɞɹɳɟɝɨ ɩɨɞ- ɤɥɸɱɟɧɢɹ”, 

ɋɈ (ɢ ɩɚɪɨɥɶ) – ɭɱɟɬɧɵɟ ɞɚɧɧɵɟ “ɢɫɯɨɞɹɳɟɝɨ ɩɨɞ- ɤɥɸɱɟɧɢɹ”. 

ȿɫɥɢ ɫɟɪɜɟɪɭ S1 ɩɨɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɬɶ ɬɭɧɧɟɥɶ ɤ S2, ɬɨ S1 ɩɨɫɵɥɚɟɬ ɜ ɡɚɩɪɨɫɟ ɢɦɹ F (ɢ 
ɩɚɪɨɥɶ). ɋɟɪɜɟɪ S2 ɫɪɚɜɧɢɜɚɟɬ ɩɨɥɭɱɟɧɧɵɟ ɭɱɟɬ-ɧɵɟ ɞɚɧɧɵɟ ɜɯɨɞɹɳɟɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɫ 
ɢɦɟɸɳɢɦɢɫɹ ɞɚɧɧɵɦɢ ɜ ɫɜɨɟɣ ɛɚɡɟ ɭɱɟɬɧɵɯ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɉɪɢ ɫɨɜɩɚɞɟɧɢɢ – 
ɬɭɧɧɟɥɶ ɫɨɡɞɚɟɬɫɹ.  

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 15 

Ɍɟɦɚ: «ɋɩɨɫɨɛɵ ɨɪɝɚɧɢɡɚɰɢɢ VPN.» 

ɈȻɓɂȿ ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ɉɈ ȼɕɉɈɅɇȿɇɂɘ ɊȺȻɈɌɕ 

1.1 ɐɟɥɶ ɪɚɛɨɬɵ: ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɩɨɫɨɛɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ VPN. 

1.2 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɡɧɚɬɶ: 

o ɉɨɧɹɬɢɟ VPN 

o ɇɚɫɬɪɨɣɤɭ VPN ɫɟɪɜɟɪɚ ɧɚ ɛɚɡɟ Windows 2003 

o ɇɚɫɬɪɨɣɤɭ ɤɥɢɟɧɬɨɜ 

o ȼɨɡɦɨɠɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢ ɫɩɨɫɨɛɵ ɢɯ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

1.3 ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ: 

ɉɟɪɫɨɧɚɥɶɧɚɹ ɗȼɆ ɤɥɚɫɫɚ IBM PC ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
Windows2000/XP/Vista, MicrosoftOfficeWord. 

1.4 ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 

o Ɉɡɧɚɤɨɦɢɬɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ. 

o ȼɵɩɨɥɧɢɬɶ ɩɪɚɤɬɢɱɟɫɤɭɸ ɱɚɫɬɶ ɪɚɛɨɬɵ 

o ɉɨɞɝɨɬɨɜɢɬɶ ɨɬɱɟɬ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ. 

o Ɉɬɱɢɬɚɬɶɫɹ ɩɨ ɢɫɩɨɥɧɟɧɧɨɦɭ ɡɚɞɚɧɢɸ. 



ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɨɛɹɡɚɧ ɢɡɭɱɢɬɶ ɩɪɚɜɢɥɚ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɨɣ. 

1.5 ɍɤɚɡɚɧɢɹ ɩɨ ɨɮɨɪɦɥɟɧɢɸ ɨɬɱɟɬɚ: 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: ɬɢɬɭɥɶɧɵɣ ɥɢɫɬ, ɰɟɥɶ ɪɚɛɨɬɵ; ɨɬɜɟɬɵ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ; 
ɜɵɜɨɞɵ. 

ɍɤɚɡɚɧɢɹ ɩɨ ɫɞɚɱɟ ɡɚɱɟɬɚ ɩɪɟɩɨɞɚɜɚɬɟɥɸ 

Ⱦɥɹ ɫɞɚɱɢ ɡɚɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ: 

1) ɜɵɩɨɥɧɢɬɶ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

2) ɩɪɟɞɴɹɜɢɬɶ ɨɬɱɟɬ; 

3) ɨɬɜɟɬɢɬɶ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 

  

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

ȼɢɪɬɭɚɥɶɧɚɹ ɱɚɫɬɧɚɹ ɫɟɬɶ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶ ɫɟɬɟɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɱɟɪɟɡ ɞɪɭɝɭɸ ɫɟɬɶ, 
ɧɚɩɪɢɦɟɪ ɂɧɬɟɪɧɟɬ. ɂɡ ɤɨɦɩɶɸɬɟɪɚ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ Windows Server 2003 ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɫɟɪɜɟɪ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ, ɱɬɨɛɵ ɞɪɭɝɢɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɧɟɦɭ ɫ 
ɩɨɦɨɳɶɸ ɜɢɪɬɭɚɥɶɧɨɣ ɱɚɫɬɧɨɣ ɫɟɬɢ, ɚ ɡɚɬɟɦ ɜɨɣɞɢɬɟ ɜ ɫɟɬɶ ɢ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɨɛɳɢɦ 
ɪɟɫɭɪɫɚɦ. ȼɢɪɬɭɚɥɶɧɵɟ ɱɚɫɬɧɵɟ ɫɟɬɢ ɞɨɫɬɢɝɚɸɬ ɷɬɨɝɨ "ɬɭɧɧɟɥɢɪɨɜɚɧɢɟɦ", ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ 
ɢɥɢ ɞɪɭɝɭɸ ɩɭɛɥɢɱɧɭɸ ɫɟɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɬɚɤɭɸ ɠɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɤɚɤ ɢ ɱɚɫɬɧɵɟ ɫɟɬɢ. Ⱦɚɧɧɵɟ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɨɛɳɟɞɨɫɬɭɩɧɨɣ ɫɟɬɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɟɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɧɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɜɵɝɥɹɞɢɬ ɤɚɤ 
ɛɭɞɬɨ ɞɚɧɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɩɨ ɜɵɞɟɥɟɧɧɨɦɭ ɱɚɫɬɧɨɦɭ ɤɚɧɚɥɭ. 

 
2.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ VPN 

ȼɢɪɬɭɚɥɶɧɚɹ ɱɚɫɬɧɚɹ ɫɟɬɶ — ɫɪɟɞɫɬɜɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɜɢɪɬɭɚɥɶɧɨɣ ɱɚɫɬɧɨɣ ɫɟɬɢ 
(ɧɚɩɪɢɦɟɪ, ɤ ɨɮɢɫɧɨɣ ɫɟɬɢ) ɩɪɢ ɩɨɦɨɳɢ ɨɛɳɟɞɨɫɬɭɩɧɨɣ ɫɟɬɢ (ɧɚɩɪɢɦɟɪ, ɂɧɬɟɪɧɟɬ). 
ȼɢɪɬɭɚɥɶɧɚɹ ɱɚɫɬɧɚɹ ɫɟɬɶ ɨɛɴɟɞɢɧɹɟɬ ɞɨɫɬɨɢɧɫɬɜɚ ɩɨɞɤɥɸɱɟɧɢɹ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ 
ɫɟɪɜɟɪɭ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɫ ɩɪɨɫɬɨɬɨɣ ɢ ɝɢɛɤɨɫɬɶɸ ɩɨɞɤɥɸɱɟɧɢɣ ɤ ɂɧɬɟɪɧɟɬɭ. ɋ 
ɩɨɦɨɳɶɸ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɂɧɬɟɪɧɟɬɭ, ɜɵ ɦɨɠɟɬɟ ɩɭɬɟɲɟɫɬɜɨɜɚɬɶ ɩɨ ɜɫɟɦɭ ɦɢɪɭ ɢ ɬɟɦ ɧɟ 
ɦɟɧɟɟ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɢɬɭɚɰɢɣ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɨɮɢɫɧɨɣ ɫɟɬɢ ɥɨɤɚɥɶɧɵɦ ɜɵɡɨɜɨɦ ɧɚ 
ɩɨɞɯɨɞɹɳɢɣ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɂɧɬɟɪɧɟɬɭ. ȿɫɥɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ 
ɩɨɞɤɥɸɱɟɧɢɟ (ɤɚɛɟɥɶ ɢɥɢ DSL) ɤ ɂɧɬɟɪɧɟɬɭ ɟɫɬɶ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢ ɜ ɨɮɢɫɟ, ɦɨɠɧɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɮɢɫɨɦ ɧɚ ɩɨɥɧɨɣ ɫɤɨɪɨɫɬɢ ɂɧɬɟɪɧɟɬɚ, ɤɨɬɨɪɵɣ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ, 
ɱɟɦ ɥɸɛɨɣ ɬɢɩ ɤɨɦɦɭɬɢɪɭɟɦɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɱɟɪɟɡ ɚɧɚɥɨɝɨɜɵɣ ɦɨɞɟɦ. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ 
ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶɫɹ ɞɪɭɝɢɦɢ ɤɨɦɩɚɧɢɹɦɢ ɢɥɢ ɮɢɥɢɚɥɚɦɢ ɱɟɪɟɡ ɨɛɳɟɞɨɫɬɭɩɧɭɸ ɫɟɬɶ, 
ɨɛɟɫɩɟɱɢɜɚɹ ɡɚɳɢɳɟɧɧɵɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹ. VPN-ɩɨɞɤɥɸɱɟɧɢɹ ɱɟɪɟɡ 
ɂɧɬɟɪɧɟɬ ɥɨɝɢɱɟɫɤɢ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɤɚɤ ɜɵɞɟɥɟɧɧɵɣ ɤɚɧɚɥ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɢ (WAN). 

ȼɢɪɬɭɚɥɶɧɵɟ ɱɚɫɬɧɵɟ ɫɟɬɢ ɩɪɨɜɟɪɟɧɧɵɯ ɫɫɵɥɤɢ ɫɥɭɠɚɬ ɞɥɹ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɬɨɥɶɤɨ 
ɚɜɬɨɪɢɡɨɜɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɫɟɬɢ. ɑɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ 



ɞɚɧɧɵɟ ɛɟɡɨɩɚɫɧɨɝɨ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɫɟɬɢ, VPN-ɩɨɞɤɥɸɱɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬ ɬɭɧɧɟɥɶɧɵɣ 
ɩɪɨɬɨɤɨɥ ɬɨɱɤɚ-ɬɨɱɤɚ (PPTP) ɢɥɢ ɩɪɨɬɨɤɨɥ (L2TP) ɞɥɹ ɲɢɮɪɨɜɚɧɢɹ ɞɚɧɧɵɯ. 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 16 

Ɍɟɦɚ: ɉɨɪɹɞɨɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 

ɐɟɥɢ ɪɚɛɨɬɵ: ɢɡɭɱɢɬɶ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɧɚɭɱɢɬɶɫɹ 
ɨɩɪɟɞɟɥɹɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɩɪɟɞɟɥɹɬɶ ɪɚɡɦɟɪɵ ɢ ɫɬɪɭɤɬɭɪɭ ɫɟɬɢ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɉɄ. 

ɍɱɟɛɧɵɟ ɩɨɫɨɛɢɹ: ȼ.Ƚ. Ɉɥɢɮɟɪ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ. ɉɪɢɧɰɢɩɵ, ɬɟɯɧɨɥɨɝɢɢ, ɩɪɨɬɨɤɨɥɵ: 
ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. 3-ɟ ɢɡɞ. – ɋɉɛ.: ɉɢɬɟɪ, 2007. – 958 ɫ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ɇɚ ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧɚ ɩɪɢɦɟɪɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɷɬɚɩɨɜ ɢ ɜɚɪɢɚɧɬɵ ɜɵɛɨɪɚ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ.  



 

ɏɨɞ ɪɚɛɨɬɵ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɟɬɢ: 

1. ɐɟɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɬɢ. Ⱦɥɹ ɬɨɱɧɨɣ ɮɨɪɦɭɥɢɪɨɜɤɢ ɰɟɥɟɣ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɢɧɮɨɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɤɨɬɨɪɨɣ ɜɵɹɜɥɹɸɬɫɹ ɩɨɬɨɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɰɢɪɤɭɥɢɪɭɸɳɢɟ 
ɜɧɭɬɪɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɚɧɚɥɵ ɩɨ ɤɨɬɨɪɵɦ ɞɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɩɟɪɟɦɟɳɚɟɬɫɹ, ɫɬɟɩɟɧɶ ɤɪɢɬɢɱɧɨɫɬɢ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ. 
Ɋɚɫɫɬɚɜɶɬɟ ɩɪɢɨɪɢɬɟɬɵ ɩɨ ɰɟɥɹɦ (1 – ɜɚɠɧɚɹ, 2 – ɫɭɳɟɫɬɜɟɧɧɚɹ, 3 
ɧɨɪɦɚɥɶɧɚɹ). 

 

ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɛɚɡɚɯ ɞɚɧɵ 

http://infourok.ru/go.html?href=http://www.intuit.ru/EDI/25_01_14_1/1390598302-20543/tutorial/137/objects/15/files/15_1.gif


 Ⱥɪɯɢɜɢɪɨɜɚɧɢɟ ɢ ɪɟɡɟɪɜɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ 

 Ɉɛɟɫɩɟɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɪɚɦɤɚɯ Ʌȼɋ ɨɪɝɚɧɢɡɚɰɢɢ 

 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɶɸ Internet 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɢ ɟɟ ɫɨɫɬɚɜɥɹɸɳɢɯ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ 
ɰɟɥɟɣ ɫɟɬɶ ɞɨɥɠɧɚ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɇɚɥɢɱɢɟ ɞɨɫɬɭɩɚ ɜ Internet, ɫɤɨɪɨɫɬɶ ɞɨɫɬɭɩɚ 

 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

 

ɇɚɥɢɱɢɟ ɫɟɪɜɟɪɚ ɢ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ 

 

Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɫɟɬɢ 

 

ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ. ȼ ɫɥɭɱɚɟ 
ɟɫɥɢ ɭ ɨɪɝɚɧɢɡɚɰɢɢ ɭɠɟ ɢɦɟɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ, ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɫɩɢɫɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ 
ɫɨɡɞɚɜɚɟɦɨɣ ɫɟɬɢ, ɢ ɫɩɢɫɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɬɨɪɨɟ ɧɭɠɞɚɟɬɫɹ ɜ ɦɨɞɟɪɧɢɡɚɰɢɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɢ ɫɬɪɭɤɬɭɪɵ ɫɟɬɢ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɛɪɚɬɶ ɬɨɩɨɥɨɝɢɸ ɫɟɬɢ. Ɉɩɢɫɚɬɶ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɥɹ ɡɚɤɚɡɱɢɤɚ: 

ȼɵɛɪɚɧɧɚɹ ɬɨɩɨɥɨɝɢɹ 

 

Ⱦɨɫɬɨɢɧɫɬɜɚ 

 



Ɂɜɟɡɞɚ 

 

 

ɒɢɧɚ 

 

 

Ƚɢɛɪɢɞɧɚɹ 

 

 

ȼɵɜɨɞ: 
_____________________________________________________________________________
_ 
_____________________________________________________________________________
________ 
_____________________________________________________________________________
________. 

ʞ˓˃ˍ˕ˋ˚ˈ˔ˍ˃ˢ ˓˃˄ˑ˕˃ №ͳ͹ 

ʠ˃ːˋ˕˃˓ːˑ-ˆˋˆˋˈːˋ˚ˈ˔ˍˋˈ ˕˓ˈ˄ˑ˅˃ːˋˢ ˍ ˓˃ˊˏˈщˈːˋˡ 
ˍˑˏ˒˟ˡ˕ˈ˓ːˑˆˑ ˑ˄ˑ˓˖ˇˑ˅˃ːˋˢ. 

ˉел̽: о̦̌̚ко̛̥т̭̽́ ̭ ̛̭̦̌т̬̦̌о-̛̛̐̐е̸̛̦е̭к̛̛̥ т̬е̍о̛̛̦̥̏̌́ к ̬̥̌̚е̺ѐ̛̦ ко̥п̽̀те̬̦о̐о 
о̍о̬удо̛̦̏̌́. 

ɍɱɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ ɧɟ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɩɨɞɜɚɥɶɧɵɯ ɢ ɰɨɤɨɥɶɧɵɯ ɷɬɚɠɚɯ ɡɞɚɧɢɹ. 

ɗɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 3 ɷɬɚɠɟɣ.  

Ƚɚɪɞɟɪɨɛɵ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ 1 ɷɬɚɠɟ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɹɱɟɟɤ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɥɚɫɫɚ. Ƚɚɪɞɟɪɨɛɵ ɨɫɧɚɳɚɸɬɫɹ ɜɟɲɚɥɤɚɦɢ ɞɥɹ ɨɞɟɠɞɵ ɢ ɹɱɟɣɤɚɦɢ ɞɥɹ ɨɛɭɜɢ. ɇɟ ɫɥɟɞɭɟɬ 
ɭɫɬɪɚɢɜɚɬɶ ɝɚɪɞɟɪɨɛɵ ɜ ɭɱɟɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɪɟɤɪɟɚɰɢɹɯ. 

ɇɚɛɨɪ ɩɨɦɟɳɟɧɢɣ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɯ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ (ɫ 
ɭɱɟɬɨɦ ɧɚɰɢɨɧɚɥɶɧɨɣ ɢ ɪɟɝɢɨɧɚɥɶɧɨɣ ɫɩɟɰɢɮɢɤɢ), ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ ɩɨ 
ɜɵɛɨɪɭ ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɢɧɬɟɪɟɫɚɦɢ ɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɟɣ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɞɥɹ ɭɝɥɭɛɥɟɧɧɨɝɨ ɢɡɭɱɟɧɢɹ ɨɞɧɨɝɨ — ɞɜɭɯ — ɬɪɟɯ ɩɪɟɞɦɟɬɨɜ. ɍɱɟɛɧɵɟ 
ɤɥɚɫɫɵ ɧɟ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɜɛɥɢɡɢ ɩɨɦɟɳɟɧɢɣ, ɹɜɥɹɸɳɢɯɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɲɭɦɚ ɢ 
ɡɚɩɚɯɨɜ (ɦɚɫɬɟɪɫɤɢɯ, ɫɩɨɪɬɢɜɧɵɯ ɢ ɚɤɬɨɜɵɯ ɡɚɥɨɜ, ɩɢɳɟɛɥɨɤɚ). 



ɍɱɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ ɜɤɥɸɱɚɸɬ: ɪɚɛɨɱɭɸ ɡɨɧɭ (ɪɚɡɦɟɳɟɧɢɟ ɭɱɟɛɧɵɯ ɫɬɨɥɨɜ ɞɥɹ 
ɨɛɭɱɚɸɳɢɯɫɹ), ɪɚɛɨɱɭɸ ɡɨɧɭ ɭɱɢɬɟɥɹ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 
ɭɱɟɛɧɨ — ɧɚɝɥɹɞɧɵɯ ɩɨɫɨɛɢɣ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɛɭɱɟɧɢɹ (ɌɋɈ), ɡɨɧɭ ɞɥɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɧɹɬɢɣ ɨɛɭɱɚɸɳɢɯɫɹ ɢ ɜɨɡɦɨɠɧɨɣ ɚɤɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉɥɨɳɚɞɶ ɤɚɛɢɧɟɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ 2,5 ɤɜ. ɦ ɧɚ 1 ɨɛɭɱɚɸɳɟɝɨɫɹ ɩɪɢ 
ɮɪɨɧɬɚɥɶɧɵɯ ɮɨɪɦɚɯ ɡɚɧɹɬɢɣ, 3,5 ɤɜ. ɦ — ɩɪɢ ɝɪɭɩɩɨɜɵɯ ɮɨɪɦɚɯ ɪɚɛɨɬɵ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɧɹɬɢɹɯ. 

ɉɥɨɳɚɞɶ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɛɢɧɟɬɨɜ ɢɧɮɨɪɦɚɬɢɤɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɦ ɬɟɪɦɢɧɚɥɚɦ, 
ɩɟɪɫɨɧɚɥɶɧɵɦ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɦɚɲɢɧɚɦ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ. 

Ɉɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɪɚɛɨɱɟɣ ɡɨɧɵ ɨɛɭɱɚɸɳɢɯɫɹ ɡɚɜɢɫɹɬ ɨɬ ɭɝɥɚ ɜɢɞɢɦɨɫɬɢ (ɫɜɹɡɚɧɧɨɝɨ 
ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɨɬ ɞɨɫɤɢ ɞɨ ɩɟɪɜɵɯ ɛɨɤɨɜɵɯ ɪɹɞɨɜ — ɩɚɪɬ). ɉɪɢ ɤɚɠɞɨɦ ɤɚɛɢɧɟɬɟ ɢɥɢ 
ɝɪɭɩɩɟ ɢɡ 2 — 3 ɤɚɛɢɧɟɬɨɜ ɨɪɝɚɧɢɡɭɟɬɫɹ ɥɚɛɨɪɚɧɬɫɤɚɹ (ɧɚɥɢɱɢɟ ɥɚɛɨɪɚɧɬɫɤɨɣ ɨɛɹɡɚɬɟɥɶɧɨ 
ɜ ɤɚɛɢɧɟɬɚɯ ɯɢɦɢɢ, ɮɢɡɢɤɢ, ɛɢɨɥɨɝɢɢ, ɢɧɮɨɪɦɚɬɢɤɢ). 

ɋɩɨɪɬɢɜɧɵɣ ɡɚɥ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɧɚ 1 ɷɬɚɠɟ ɜ ɩɪɢɫɬɪɨɣɤɟ. ȿɝɨ ɪɚɡɦɟɪɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ ɩɨɥɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɮɢɡɜɨɫɩɢɬɚɧɢɸ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɧɟɭɪɨɱɧɵɯ ɫɩɨɪɬɢɜɧɵɯ ɡɚɧɹɬɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɢ ɬɢɩɵ ɫɩɨɪɬɢɜɧɵɯ ɡɚɥɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 
ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɢ ɟɝɨ ɜɦɟɫɬɢɦɨɫɬɢ. ɉɥɨɳɚɞɢ ɫɩɨɪɬɢɜɧɵɯ ɡɚɥɨɜ 
ɩɪɢɧɹɬɵ 9 ɯ 18 ɦ, 12 ɯ24 ɦ, 18 ɯ 30 ɦ ɩɪɢ ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 6 ɦ. 

ɉɪɢ ɫɩɨɪɬɢɜɧɵɯ ɡɚɥɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɧɚɪɹɞɧɵɟ, ɩɥɨɳɚɞɶɸ 16 — 32 ɤɜ. ɦ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɳɚɞɢ ɫɩɨɪɬɡɚɥɚ; ɪɚɡɞɟɜɚɥɶɧɵɟ ɞɥɹ ɦɚɥɶɱɢɤɨɜ ɢ ɞɟɜɨɱɟɤ, ɩɥɨɳɚɞɶɸ 
10,5 ɤɜ. ɦ ɤɚɠɞɚɹ; ɞɭɲɟɜɵɟ, ɩɥɨɳɚɞɶɸ 9 ɤɜ. ɦ ɤɚɠɞɚɹ; ɭɛɨɪɧɵɟ ɞɥɹ ɞɟɜɨɱɟɤ ɢ ɦɚɥɶɱɢɤɨɜ, 
ɩɥɨɳɚɞɶɸ 8 ɤɜ. ɦ ɤɚɠɞɚɹ; ɤɨɦɧɚɬɚ ɞɥɹ ɢɧɫɬɪɭɤɬɨɪɚ, ɩɥɨɳɚɞɶɸ 9 ɤɜ. ɦ. ȼ ɫɨɫɬɚɜ 
ɩɨɦɟɳɟɧɢɣ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɚɬɶ ɩɨɦɟɳɟɧɢɟ 
(ɡɨɧɭ), ɨɛɨɪɭɞɨɜɚɧɧɨɟ ɬɪɟɧɚɠɟɪɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɛɚɫɫɟɣɧ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɭɱɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɬɨɥɵ ɭɱɟɧɢɱɟɫɤɢɟ 
(ɨɞɧɨɦɟɫɬɧɵɟ ɢ ɞɜɭɯɦɟɫɬɧɵɟ), ɫɬɨɥɵ ɚɭɞɢɬɨɪɧɵɟ, ɱɟɪɬɟɠɧɵɟ ɢɥɢ ɥɚɛɨɪɚɬɨɪɧɵɟ. 
Ɋɚɫɫɬɚɧɨɜɤɚ ɫɬɨɥɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɟɯɪɹɞɧɚɹ, ɧɨ ɜɨɡɦɨɠɧɵ ɜɚɪɢɚɧɬɵ ɫ ɞɜɭɯɪɹɞɧɨɣ ɢɥɢ 
ɨɞɧɨɪɹɞɧɨɣ (ɫɛɥɨɤɢɪɨɜɚɧɧɨɣ) ɪɚɫɫɬɚɧɨɜɤɨɣ ɫɬɨɥɨɜ. 

Ʉɚɠɞɵɣ ɨɛɭɱɚɸɳɢɣɫɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɞɨɛɧɵɦ ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ ɡɚ ɩɚɪɬɨɣ ɢɥɢ ɫɬɨɥɨɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ ɪɨɫɬɨɦ ɢ ɫɨɫɬɨɹɧɢɟɦ ɡɪɟɧɢɹ ɢ ɫɥɭɯɚ. Ⱦɥɹ ɩɨɞɛɨɪɚ ɦɟɛɟɥɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɨɫɬɭ ɨɛɭɱɚɸɳɢɯɫɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɟ ɰɜɟɬɨɜɚɹ ɦɚɪɤɢɪɨɜɤɚ. Ɍɚɛɭɪɟɬɤɢ ɢɥɢ 
ɫɤɚɦɟɣɤɢ ɜɦɟɫɬɨ ɫɬɭɥɶɟɜ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ. 

ɉɚɪɬɵ (ɫɬɨɥɵ) ɪɚɫɫɬɚɜɥɹɸɬɫɹ ɜ ɭɱɟɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɩɨ ɧɨɦɟɪɚɦ: ɦɟɧɶɲɢɟ — ɛɥɢɠɟ ɤ 
ɞɨɫɤɟ, ɛɨɥɶɲɢɟ — ɞɚɥɶɲɟ. Ⱦɥɹ ɞɟɬɟɣ ɫ ɧɚɪɭɲɟɧɢɟɦ ɫɥɭɯɚ ɢ ɡɪɟɧɢɹ ɩɚɪɬɵ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɢɯ ɧɨɦɟɪɚ, ɫɬɚɜɹɬɫɹ ɩɟɪɜɵɦɢ, ɩɪɢɱɟɦ ɨɛɭɱɚɸɳɢɟɫɹ ɫ ɩɨɧɢɠɟɧɧɨɣ ɨɫɬɪɨɬɨɣ ɡɪɟɧɢɹ 
ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɩɟɪɜɨɦ ɪɹɞɭ ɨɬ ɨɤɨɧ. Ⱦɟɬɟɣ, ɱɚɫɬɨ ɛɨɥɟɸɳɢɯ ɈɊɁ, ɚɧɝɢɧɚɦɢ, 
ɩɪɨɫɬɭɞɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ, ɫɥɟɞɭɟɬ ɪɚɫɫɚɠɢɜɚɬɶ ɞɚɥɶɲɟ ɨɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ. 

ɉɪɢ ɨɛɨɪɭɞɨɜɚɧɢɢ ɭɱɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫɨɛɥɸɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɪɚɡɦɟɪɵ ɩɪɨɯɨɞɨɜ ɢ 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɪɟɞɦɟɬɚɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɦ: 



ɦɟɠɞɭ ɪɹɞɚɦɢ ɞɜɭɯɦɟɫɬɧɵɯ ɫɬɨɥɨɜ — ɧɟ ɦɟɧɟɟ 60; 

ɦɟɠɞɭ ɪɹɞɨɦ ɫɬɨɥɨɜ ɢ ɧɚɪɭɠɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɫɬɟɧɨɣ — ɧɟ ɦɟɧɟɟ 50 — 70; 

ɦɟɠɞɭ ɪɹɞɨɦ ɫɬɨɥɨɜ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɫɬɟɧɨɣ (ɩɟɪɟɝɨɪɨɞɤɨɣ) ɢɥɢ ɲɤɚɮɚɦɢ, 
ɫɬɨɹɳɢɦɢ ɜɞɨɥɶ ɷɬɨɣ ɫɬɟɧɵ, — ɧɟ ɦɟɧɟɟ 50 — 70; 

ɨɬ ɩɨɫɥɟɞɧɢɯ ɫɬɨɥɨɜ ɞɨ ɫɬɟɧɵ (ɩɟɪɟɝɨɪɨɞɤɢ), ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɤɥɚɫɫɧɨɣ ɞɨɫɤɟ, — ɧɟ 
ɦɟɧɟɟ 70, ɨɬ ɡɚɞɧɟɣ ɫɬɟɧɵ, ɹɜɥɹɸɳɟɣɫɹ ɧɚɪɭɠɧɨɣ, — ɧɟ ɦɟɧɟɟ 100, ɚ ɩɪɢ ɧɚɥɢɱɢɢ 
ɨɛɨɪɨɬɧɵɯ ɤɥɚɫɫɨɜ — 120; 

ɨɬ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɝɨ ɫɬɨɥɚ ɞɨ ɭɱɟɛɧɨɣ ɞɨɫɤɢ — ɧɟ ɦɟɧɟɟ 100; 

ɨɬ ɩɟɪɜɨɣ ɩɚɪɬɵ ɞɨ ɭɱɟɛɧɨɣ ɞɨɫɤɢ — 2,4 — 2,7 ɦ; 

ɧɚɢɛɨɥɶɲɚɹ ɭɞɚɥɟɧɧɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ ɦɟɫɬɚ ɨɛɭɱɚɸɳɟɝɨɫɹ ɨɬ ɭɱɟɛɧɨɣ ɞɨɫɤɢ — 860; 

ɜɵɫɨɬɚ ɧɢɠɧɟɝɨ ɤɪɚɹ ɭɱɟɛɧɨɣ ɞɨɫɤɢ ɧɚɞ ɩɨɥɨɦ — 80 — 90; 

ɭɝɨɥ ɜɢɞɢɦɨɫɬɢ ɞɨɫɤɢ (ɨɬ ɤɪɚɹ ɞɨɫɤɢ ɞɥɢɧɨɣ 3 ɦ ɞɨ ɫɟɪɟɞɢɧɵ ɤɪɚɣɧɟɝɨ ɦɟɫɬɚ 
ɨɛɭɱɚɸɳɟɝɨɫɹ ɡɚ ɩɟɪɟɞɧɢɦ ɫɬɨɥɨɦ) ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 35 ɝɪɚɞɭɫɨɜ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ 
II — III ɫɬɭɩɟɧɢ ɢ ɧɟ ɦɟɧɟɟ 45 ɝɪɚɞɭɫɨɜ ɞɥɹ ɞɟɬɟɣ 6 — 7 ɥɟɬ. 

Ʉɚɛɢɧɟɬɵ ɮɢɡɢɤɢ ɢ ɯɢɦɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɦɢ 
ɫɬɨɥɚɦɢ, ɝɞɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɭɥɶɬɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɩɨɞɚɱɚ ɜɨɞɵ, 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɤɚɧɚɥɢɡɚɰɢɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɥɭɱɲɟɣ ɜɢɞɢɦɨɫɬɢ ɭɱɟɛɧɨ-ɧɚɝɥɹɞɧɵɯ 
ɩɨɫɨɛɢɣ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ɫɬɨɥ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɩɨɞɢɭɦ. ȼ ɤɚɛɢɧɟɬɚɯ 
ɮɢɡɢɤɢ ɢ ɯɢɦɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɜɭɯɦɟɫɬɧɵɟ ɭɱɟɧɢɱɟɫɤɢɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɫɬɨɥɵ (ɫ 
ɧɚɞɫɬɪɨɣɤɨɣ ɢ ɛɟɡ ɧɟɟ) ɫ ɩɨɞɜɨɞɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ (ɥɚɛɨɪɚɬɨɪɢɹ 
ɮɢɡɢɤɢ). Ʌɚɛɨɪɚɬɨɪɢɹ ɯɢɦɢɢ ɨɛɨɪɭɞɭɟɬɫɹ ɜɵɬɹɠɧɵɦɢ ɲɤɚɮɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɭ 
ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɜɨɡɥɟ ɫɬɨɥɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

ȼ ɦɚɫɬɟɪɫɤɢɯ ɞɥɹ ɬɪɭɞɨɜɨɝɨ ɨɛɭɱɟɧɢɹ ɪɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɫɨɡɞɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɫɨɯɪɚɧɟɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɱɟɣ 
ɩɨɡɵ ɢ ɩɪɨɮɢɥɚɤɬɢɤɢ ɬɪɚɜɦɚɬɢɡɦɚ. ɋɬɨɥɹɪɧɵɟ ɦɚɫɬɟɪɫɤɢɟ ɨɛɨɪɭɞɭɸɬɫɹ ɜɟɪɫɬɚɤɚɦɢ, 
ɪɚɫɫɬɚɜɥɟɧɧɵɦɢ ɥɢɛɨ ɩɨɞ ɭɝɥɨɦ 45 ɝɪɚɞɭɫɨɜ ɤ ɨɤɧɭ, ɥɢɛɨ ɜ 3 ɪɹɞɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 
ɫɜɟɬɨɧɟɫɭɳɟɣ ɫɬɟɧɟ ɬɚɤ, ɱɬɨɛɵ ɫɜɟɬ ɩɚɞɚɥ ɫɥɟɜɚ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 80 ɫɦ ɜ ɩɟɪɟɞɧɟɟ — ɡɚɞɧɟɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼ ɫɥɟɫɚɪɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɞɨɩɭɫɤɚɟɬɫɹ ɤɚɤ 
ɥɟɜɨɫɬɨɪɨɧɧɟɟ, ɬɚɤ ɢ ɩɪɚɜɨɫɬɨɪɨɧɧɟɟ ɨɫɜɟɳɟɧɢɟ ɫ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɜɟɪɫɬɚɤɨɜ ɤ ɫɜɟɬɨɧɟɫɭɳɟɣ ɫɬɟɧɟ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɨɞɧɨɦɟɫɬɧɵɯ ɜɟɪɫɬɚɤɨɜ — ɧɟ 
ɦɟɧɟɟ 1,0 ɦ, ɞɜɭɯɦɟɫɬɧɵɯ — 1,5 ɦ. Ɍɢɫɤɢ ɤɪɟɩɹɬɫɹ ɤ ɜɟɪɫɬɚɤɚɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,9 ɦ ɦɟɠɞɭ 
ɢɯ ɨɫɹɦɢ. ɋɥɟɫɚɪɧɵɟ ɜɟɪɫɬɚɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɫɟɬɤɨɣ, 
ɜɵɫɨɬɨɣ 0,65 — 0,7 ɦ. ɋɜɟɪɥɢɥɶɧɵɟ, ɬɨɱɢɥɶɧɵɟ ɢ ɞɪɭɝɢɟ ɫɬɚɧɤɢ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ 
ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɮɭɧɞɚɦɟɧɬɟ ɢ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɫɟɬɤɚɦɢ, ɫɬɟɤɥɚɦɢ ɢ 
ɦɟɫɬɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. ɂɧɫɬɪɭɦɟɧɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɫɬɨɥɹɪɧɵɯ ɢ ɫɥɟɫɚɪɧɵɯ ɪɚɛɨɬ, 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɨɡɪɚɫɬɭ ɨɛɭɱɚɸɳɢɯɫɹ. ȼ ɫɥɟɫɚɪɧɵɯ ɢ ɫɬɨɥɹɪɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɢ 
ɤɚɛɢɧɟɬɚɯ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɬɪɭɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɦɵɜɚɥɶɧɢɤɢ ɢ ɷɥɟɤɬɪɨɩɨɥɨɬɟɧɰɚ. ȼ 
ɤɚɠɞɨɦ ɤɚɛɢɧɟɬɟ (ɦɚɫɬɟɪɫɤɨɣ) ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɚɩɬɟɱɤɢ. ȼɫɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɨɛɭɱɚɸɳɢɦɢɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɟ (ɯɚɥɚɬ, ɮɚɪɬɭɤ, 
ɛɟɪɟɬ, ɤɨɫɵɧɤɚ). ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ, ɫɨɡɞɚɸɳɢɯ ɭɝɪɨɡɭ ɩɨɜɪɟɠɞɟɧɢɹ ɝɥɚɡ, ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɳɢɬɧɵɟ ɨɱɤɢ. 



ɋɬɟɧɵ ɭɱɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɝɥɚɞɤɢɦɢ, ɞɨɩɭɫɤɚɸɳɢɦɢ ɢɯ ɭɛɨɪɤɭ ɜɥɚɠɧɵɦ 
ɫɩɨɫɨɛɨɦ. 

ɉɨɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɛɟɡ ɳɟɥɟɣ ɢ ɢɦɟɬɶ ɩɨɤɪɵɬɢɟ ɞɨɳɚɬɨɟ, ɩɚɪɤɟɬɧɨɟ ɢɥɢ ɥɢɧɨɥɟɭɦ ɧɚ 
ɭɬɟɩɥɟɧɧɨɣ ɨɫɧɨɜɟ. ɉɨɥɵ ɬɭɚɥɟɬɧɵɯ ɢ ɭɦɵɜɚɥɶɧɵɯ ɤɨɦɧɚɬ ɞɨɥɠɧɵ ɜɵɫɬɢɥɚɬɶɫɹ 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɢɥɢ ɦɨɡɚɢɱɧɨɣ ɲɥɢɮɨɜɚɧɧɨɣ ɩɥɢɬɤɨɣ; ɧɟ ɢɫɩɨɥɶɡɭɸɬ ɰɟɦɟɧɬɧɵɟ, 
ɦɪɚɦɨɪɧɵɟ ɢɥɢ ɞɪɭɝɢɟ ɚɧɚɥɨɝɢɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

10. Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɤɚɛɢɧɟɬɚɦ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɨɛɭɱɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. ȼɨɡɞɟɣɫɬɜɢɹ, 

ɨɤɚɡɵɜɚɟɦɵɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɨɣ ɢ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɶɸ ɧɚ ɡɞɨɪɨɜɶɟ ɭɱɚɳɢɯɫɹ. 

ɉɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɦɟɳɚɸɬɫɹ ɤɨɦɩɶɸɬɟɪɧɵɟ ɭɱɟɛɧɵɟ ɤɥɚɫɫɵ, ɞɨɥɠɧɵ 
ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. «Ƚɢɝɢɟɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɫɨɧɚɥɶɧɵɦ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɦɚɲɢɧɚɦ. ɋɚɧɉɢɇ 
2.2.2/2.4.1340-03». ɉɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɟɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɫ ɤɨɦɩɶɸɬɟɪɚɦɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɰɨɤɨɥɶɧɵɯ ɢ ɩɨɞɜɚɥɶɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ. 

Ɉɤɧɚ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɫɟɜɟɪ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɤ.  

Ɉɤɨɧɧɵɟ ɩɪɨɟɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɬɢɩɚ: ɠɚɥɸɡɢ, 
ɡɚɧɚɜɟɫɟɣ, ɜɧɟɲɧɢɯ ɤɨɡɵɪɶɤɨɜ ɢ ɬ.ɩ. 

ɉɥɨɳɚɞɶ ɧɚ ɨɞɧɨ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɉɗȼɆ ɫ ȼȾɌ ɧɚ ɛɚɡɟ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɣ 
ɬɪɭɛɤɢ (ɗɅɌ) ɜ ɭɱɟɛɧɨɦ ɤɥɚɫɫɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 6,0 ɤɜ. ɦ, ɚ ɩɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɪɚɛɨɬɵ ɦɟɧɟɟ 4-ɯ ɱɚɫɨɜ ɜ ɞɟɧɶ ɞɨɩɭɫɤɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ ɩɥɨɳɚɞɶ 4,5ɤɜ. ɦ. 

ɉɨɦɟɳɟɧɢɹ ɫ ɉɄ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ ɨɬɨɩɥɟɧɢɹ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɨɡɞɭɯɚ ɢɥɢ ɷɮɮɟɤɬɢɜɧɨɣ ɩɪɢɬɨɱɧɨ - ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɣ.  

ȼ ɩɨɦɟɳɟɧɢɹɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɉɗȼɆ, ɩɪɨɜɨɞɢɬɫɹ ɟɠɟɞɧɟɜɧɚɹ ɜɥɚɠɧɚɹ ɭɛɨɪɤɚ ɢ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɱɚɫɚ ɪɚɛɨɬɵ ɧɚ ɉɗȼɆ. 

ɉɨɜɟɪɯɧɨɫɬɶ ɩɨɥɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɄ ɞɨɥɠɧɚ ɛɵɬɶ ɪɨɜɧɨɣ, ɛɟɡ ɜɵɛɨɢɧ, 
ɧɟɫɤɨɥɶɡɤɨɣ, ɭɞɨɛɧɨɣ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɜɥɚɠɧɨɣ ɭɛɨɪɤɢ, ɨɛɥɚɞɚɬɶ ɚɧɬɢɫɬɚɬɢɱɟɫɤɢɦɢ 
ɫɜɨɣɫɬɜɚɦɢ. 

ɒɭɦɹɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɩɟɱɚɬɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɫɟɪɜɟɪɚ ɢ ɬ.ɩ.), ɭɪɨɜɧɢ ɲɭɦɚ ɤɨɬɨɪɨɝɨ 
ɩɪɟɜɵɲɚɸɬ ɧɨɪɦɚɬɢɜɧɨɟ, ɞɨɥɠɧɨ ɪɚɡɦɟɳɚɬɶɫɹ ɜɧɟ ɩɨɦɟɳɟɧɢɣ ɫ ɉɗȼɆ. 

Ɋɚɛɨɱɢɣ ɫɬɭɥ (ɤɪɟɫɥɨ) ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɴɟɦɧɨ-ɩɨɜɨɪɨɬɧɵɦ, ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɨ ɜɵɫɨɬɟ ɢ 
ɭɝɥɚɦ ɧɚɤɥɨɧɚ ɫɢɞɟɧɶɹ ɢ ɫɩɢɧɤɢ. 

ɉɪɢ ɜɯɨɞɟ ɜ ɭɱɟɛɧɵɣ ɤɥɚɫɫ ɫ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɨɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 
ɜɫɬɪɨɟɧɧɵɟ ɢɥɢ ɩɪɢɫɬɟɧɧɵɟ ɲɤɚɮɵ (ɩɨɥɤɢ) ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɨɪɬɮɟɥɟɣ, ɫɭɦɨɤ ɫɬɭɞɟɧɬɨɜ. 

Ʉɨɦɩɥɟɤɬɚɰɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɤɥɚɫɫɚ: 

10-11 ɤɨɦɩɶɸɬɟɪɨɜ, ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɦ ɧɨɪɦɚɦ 
(ɢɡ ɪɚɫɱɟɬɚ 6 ɤɜ. ɦ ɩɪɢ ɜɵɫɨɬɟ ɩɨɬɨɥɤɚ 3 ɦ ɧɚ 1 ɪɚɛɨɱɟɟ ɦɟɫɬɨ); 



ɤɨɥɨɧɤɢ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

ɩɪɢɧɬɟɪ ɫ ɞɨɩɭɫɬɢɦɵɦ ɭɪɨɜɧɟɦ ɲɭɦɚ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

ɩɪɨɟɤɬɨɪ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

ɫɤɚɧɟɪ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ; 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; 

ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ 
ɩɪɨɰɟɫɫɚ; 

ɦɚɪɤɟɪɧɚɹ ɞɨɫɤɚ. 

Ʉɨɦɩɶɸɬɟɪɧɵɣ ɤɥɚɫɫ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɧɚɳɟɧ  

ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 

ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

ɫɬɟɧɞɨɦ ɦɟɬɨɞɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ; 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɫɬɟɧɞɨɦ (ɜ ɤɨɪɢɞɨɪɟ ɭ ɜɯɨɞɚ ɜ ɤɥɚɫɫ); 

ɫɢɫɬɟɦɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

ɤɨɧɞɢɰɢɨɧɟɪɚɦɢ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

ɦɟɞɢɰɢɧɫɤɨɣ ɚɩɬɟɱɤɨɣ. 

ȼ ɤɨɦɩɶɸɬɟɪɧɨɦ ɤɥɚɫɫɟ ɧɚ ɨɤɧɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɠɚɥɸɡɢ ɢ ɪɚɫɩɚɲɧɵɟ ɪɟɲɟɬɤɢ. 

ɋɬɟɧɞ ɦɟɬɨɞɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: 

ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨ ɩɪɚɜɢɥɚɯ ɪɚɛɨɬɵ; 

ɤɨɦɩɥɟɤɫɵ ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɝɢɦɧɚɫɬɢɤɢ, ɮɢɡɤɭɥɶɬɭɪɧɵɯ ɩɚɭɡ, ɦɢɧɭɬɨɤ, ɝɥɚɡ; 

ɩɟɪɟɱɧɢ ɂɧɬɟɪɧɟɬ ɫɫɵɥɨɤ ɧɚ ɷɥɟɤɬɪɨɧɧɵɟ ɢɫɬɨɱɧɢɤɢ (ɧɚ ɤɨɬɨɪɵɟ ɪɚɡɪɟɲɟɧ ɞɨɫɬɭɩ ɢɡ 
ɤɥɚɫɫɚ) ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɞɢɫɰɢɩɥɢɧɚɦ, ɜɟɞɭɳɢɯɫɹ ɜ ɤɥɚɫɫɟ;  

ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɥɢɬɟɪɚɬɭɪɧɵɟ ɢɫɬɨɱɧɢɤɢ; 

ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɯɨɠɞɟɧɢɸ ɞɢɫɰɢɩɥɢɧ, ɜɟɞɭɳɢɯɫɹ ɜ ɤɥɚɫɫɟ; 

ɨɬɜɟɬɵ ɧɚ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɡɚɞɚɜɚɟɦɵɟ ɜɨɩɪɨɫɵ. 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɬɟɧɞ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: 



ɪɚɫɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɤɥɚɫɫɚ; 

ɝɪɚɮɢɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ; 

ɬɟɤɭɳɢɟ ɨɛɴɹɜɥɟɧɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ; 

ɪɚɫɩɢɫɚɧɢɟ ɤɨɧɫɭɥɶɬɚɰɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ; 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

ȼɚɪɢɚɧɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɗɆɉ ɧɚ ɛɢɨɷɤɨɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɹ ɱɟɥɨɜɟɤɚ, ɪɚɡɧɨɨɛɪɚɡɧɵ: 
ɧɟɩɪɟɪɵɜɧɨɟ ɢ ɩɪɟɪɵɜɢɫɬɨɟ, ɨɛɳɟɟ ɢ ɦɟɫɬɧɨɟ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɢ ɫɨɱɟɬɚɧɧɨɟ ɫ ɞɪɭɝɢɦɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɫɪɟɞɵ ɢ ɬ.ɞ. 

ɇɚ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ ɜɥɢɹɸɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɗɆɉ: 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɗɆɉ (ɜɟɥɢɱɢɧɚ); 

ɱɚɫɬɨɬɚ ɢɡɥɭɱɟɧɢɹ; 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɥɭɱɟɧɢɹ; 

ɦɨɞɭɥɹɰɢɹ ɫɢɝɧɚɥɚ; 

ɫɨɱɟɬɚɧɢɟ ɱɚɫɬɨɬ ɗɆɉ, 

ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɞɟɣɫɬɜɢɹ. 

ɋɨɱɟɬɚɧɢɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɟɬ ɞɚɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɳɢɟɫɹ 
ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ ɪɟɚɤɰɢɢ ɨɛɥɭɱɚɟɦɨɝɨ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɛɥɭɱɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɹɦɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ, ɧɢɠɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɨɬɧɨɫɹɬɫɹ ɤ 

ɬɚɤɢɦ ɫɥɭɱɚɹɦ. 

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɗɆɉ ɩɨɡɜɨɥɹɬ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ: ɧɟɪɜɧɚɹ, ɢɦɦɭɧɧɚɹ, 
ɷɧɞɨɤɪɢɧɧɚɹ ɢ ɩɨɥɨɜɚɹ. ɗɬɢ ɫɢɫɬɟɦɵ ɨɪɝɚɧɢɡɦɚ ɹɜɥɹɸɬɫɹ ɤɪɢɬɢɱɟɫɤɢɦɢ. Ɋɟɚɤɰɢɢ ɷɬɢɯ 
ɫɢɫɬɟɦ ɞɨɥɠɧɵ ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɨɰɟɧɤɟ ɪɢɫɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɗɆɉ ɧɚ 
ɧɚɫɟɥɟɧɢɟ. Ȼɢɨɥɨɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɗɆɉ ɜ ɭɫɥɨɜɢɹɯ ɦɧɨɝɨɥɟɬɧɟɝɨ ɞɥɢɬɟɥɶɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɤɚɩɥɢɜɚɟɬɫɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɦɨɠɧɨ ɪɚɡɜɢɬɢɟ ɨɬɞɚɥɟɧɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ, 
ɜɤɥɸɱɚɹ ɞɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɪɨɰɟɫɫɵ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɤ ɤɪɨɜɢ (ɥɟɣɤɨɡɵ), 
ɨɩɭɯɨɥɢ ɦɨɡɝɚ, ɝɨɪɦɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ. 

Ɉɫɨɛɨ ɨɩɚɫɧɵ ɗɆɉ ɦɨɝɭɬ ɛɵɬɶ ɞɥɹ ɞɟɬɟɣ, ɛɟɪɟɦɟɧɧɵɯ (ɷɦɛɪɢɨɧ), ɥɸɞɟɣ ɫ ɡɚɛɨɥɟɜɚɧɢɹɦɢ 
ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ, ɝɨɪɦɨɧɚɥɶɧɨɣ, ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ, ɚɥɥɟɪɝɢɤɨɜ, ɥɸɞɟɣ ɫ 
ɨɫɥɚɛɥɟɧɧɵɦ ɢɦɦɭɧɢɬɟɬɨɦ. 

 



ʞ˓˃ˍ˕ˋ˚ˈ˔ˍ˃ˢ ˓˃˄ˑ˕˃ №ͳͺ 

ʝ˗ˑ˓ˏˎˈːˋˈ ˒˓ˑˈˍ˕ːˑˌ ˇˑˍ˖ˏˈː˕˃˙ˋˋ 

ɑɚɫɬɨ ɩɨɧɹɬɢɹ ɋɄɋ ɢ Ʌȼɋ ɢɫɩɨɥɶɡɭɸɬ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨ. ȼ ɨɫɧɨɜɟ ɫɟɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
ɥɟɠɢɬ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. ɋɄɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɮɢɡɢɱɟɫɤɭɸ ɫɪɟɞɭ 
ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ. ɋɟɬɟɜɨɟ, ɫɟɪɜɟɪɧɨɟ ɢ ɚɛɨɧɟɧɬɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɞɤɥɸɱɟɧɧɨɟ ɤ 
ɋɄɋ, ɭɩɪɨɳɟɧɧɨ ɧɚɡɵɜɚɸɬ ɤɨɦɩɶɸɬɟɪɧɨɣ ɢ ɬɟɥɟɮɨɧɧɨɣ ɫɟɬɶɸ.  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬ:  

 п̬оект̛̬о̛̦̏̌е ̭т̬укту̛̬̬о̦̦̏̌о̜ к̌̍ел̦̽о̜ ̛̭̭те̥̼ ;ˁКˁͿ; 
 п̬оект̛̬о̛̦̏̌е ко̥п̽̀те̬̦о̜ ̭ет̛; 
 п̬оект̛̬о̛̦̏̌е теле̴о̦̦о̜ ̭ет̛.  

ɉɪɨɟɤɬ ɋɄɋ ɜɤɥɸɱɚɟɬ ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɨɞɫɢɫɬɟɦɵ. Ɇɚɝɢɫɬɪɚɥɶɧɚɹ 
ɩɨɞɫɢɫɬɟɦɚ ɫɥɭɠɢɬ ɞɥɹ ɫɜɹɡɢ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɩɭɧɤɬɚɦɢ ɡɞɚɧɢɣ ɢ ɷɬɚɠɟɣ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɨɛɴɟɞɢɧɹɟɬ ɚɛɨɧɟɧɬɨɜ ɜ ɨɛɳɭɸ ɫɟɬɶ ɞɥɹ ɞɨɫɬɭɩɚ ɤ 
ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ.  

ʡˈ˘ːˋ˚ˈ˔ˍˑˈ ˊ˃ˇ˃ːˋˈ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɟɪɜɵɦ ɷɬɚɩɨɦ ɫɨɡɞɚɧɢɹ ɋɄɋ. ɗɬɨɬ ɞɨɤɭɦɟɧɬ 
ɜɤɥɸɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹ Ɂɚɤɚɡɱɢɤɚ ɩɨ ɱɢɫɥɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɭɧɤɬɨɜ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɸ, ɤɚɬɟɝɨɪɢɢ ɢɥɢ ɤɥɚɫɫɭ ɫɢɫɬɟɦɵ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɪɟɛɭɟɬɫɹ 
ɤɨɦɩɥɟɤɫɧɨɟ ɪɟɲɟɧɢɟ – ɤɨɦɩɶɸɬɟɪɧɚɹ ɢ ɬɟɥɟɮɨɧɧɚɹ ɫɟɬɶ ɩɥɸɫ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭ ɤɚɠɞɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɋ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɞɨɥɝɨɜɟɱɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɄɋ ɜ ɩɨɞɫɢɫɬɟɦɵ 
ɡɚɤɥɚɞɵɜɚɸɬ ɪɟɡɟɪɜ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɭ ɥɢɧɢɣ. ɐɟɧɚ ɬɚɤɨɝɨ 
ɩɨɞɯɨɞɚ, ɛɟɡɭɫɥɨɜɧɨ, ɜɵɲɟ, ɨɞɧɚɤɨ ɢɡɛɵɬɨɱɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɡɞɟɪɠɟɤ. ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɫɪɨɤɚ ɫɥɭɠɛɵ ɋɄɋ 
ɦɨɠɟɬ ɫɦɟɧɢɬɶɫɹ ɬɪɢ-ɱɟɬɵɪɟ ɩɨɤɨɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ.  

Ⱦɨ ɧɚɱɚɥɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɦɵ ɩɨɦɨɝɚɟɦ Ɂɚɤɚɡɱɢɤɭ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ 
ɨɩɬɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɨɛɫɭɠɞɚɟɦ ɜɫɟ ɜɚɠɧɵɟ ɚɫɩɟɤɬɵ ɫɨɡɞɚɜɚɟɦɵɯ ɫɢɫɬɟɦ. 

ʟ˃˄ˑ˚ˋˌ ˒˓ˑˈˍ˕ ʠКʠ 

Ɋɚɛɨɱɢɣ ɩɪɨɟɤɬ ɋɄɋ – ɷɬɨ ɞɟɬɚɥɶɧɨ ɩɪɨɪɚɛɨɬɚɧɧɵɣ ɞɨɤɭɦɟɧɬ, ɪɚɫɤɪɵɜɚɸɳɢɣ ɜɫɟ 
ɚɫɩɟɤɬɵ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ. Ʉɚɱɟɫɬɜɟɧɧɨ ɫɨɫɬɚɜɥɟɧɧɵɣ ɪɚɛɨɱɢɣ ɩɪɨɟɤɬ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɦɨɧɬɚɠ ɞɚɠɟ ɫɬɨɪɨɧɧɢɦɢ ɢɫɩɨɥɧɢɬɟɥɹɦɢ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɋɄɋ ɢ ɥɨɤɚɥɶɧɨɣ 
ɫɟɬɢ ɜɟɞɟɬɫɹ ɫ ɭɱɟɬɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɧɨɪɦ ɢ ɨɬɪɚɫɥɟɜɵɯ ɫɬɚɧɞɚɪɬɨɜ.  

Ɋɚɛɨɱɢɣ ɩɪɨɟɤɬ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɜɤɥɸɱɚɟɬ: 

 т̛тул̦̼̜̽ л̛̭т ̛ л̛̭т ̭о̐л̭̌о̛̦̏̌́;  
 по̛̭̦́тел̦̽у̀ ̌̚п̛̭ку; 
 ̭т̬укту̬̦у̀ ̵̭е̥у; 



 

 ̭т̬укту̬̦у̀ ̵̭е̥у ̛̭̭те̥̼ телеко̥̥у̛̦к̶̛̌о̦̦о̐о ̌̚̚е̥ле̛̦́; 
 ̵̭е̥̼ к̌̍ел̵̦̼̽ п̬о̏одок, ̬̭̌поло̙е̛̦́ ̾ле̥е̦то̏ телеко̥̥у̛̦к̶̛̌о̦̦о̜ 

̴̛̦̬̭̌т̬укту̬̼; 
 ̵̭е̥̼ ̬̥̌̚е̺е̛̦́ п̦̌еле̜ ̏ телеко̥̥у̛̦к̶̛̌о̵̦̦̼ ̹к̴̵̌̌ / ̭то̜к̵̌; 

 

 ̵̭е̥̼ подкл̸̀е̛̦̜ к̌̍еле̜ ̦̌ п̦̌ел̵́ / к̬о̵̭̭̌; 

 

 ̵̭е̥̼ о̶̛̛̛̬̦̐̌̌̚ ̬̌̍о̸̵̛ ̥е̭т; 
 т̌̍л̶̛̼ подкл̸̀е̛̦̜ ̛̥̭̌̐т̬̌л̦̽о̜ ̛ ̐о̛̬̚о̦т̌л̦̽о̜ под̛̭̭те̥, ̛̭̭те̥̼ 

телеко̥̥у̛̦к̶̛̌о̦̦о̐о ̌̚̚е̥ле̛̦́; 
 ̭пе̶̴̛̛к̶̛̌̀ ̥̌те̛̬̌ло̏. 

 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɞɟɪɠɢɬ ɢɡɥɨɠɟɧɢɟ ɩɪɢɧɰɢɩɨɜ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɫɟɬɢ, ɫɢɫɬɟɦ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ. ɉɨɷɬɚɠɧɵɟ 
ɩɥɚɧɵ ɞɚɸɬ ɬɨɱɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ ɧɚ 
ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɱɟɪɬɟɠɚɯ ɡɞɚɧɢɹ. ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɨɬɪɚɠɚɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɩɨɞɫɢɫɬɟɦ ɋɄɋ: ɨɫɨɛɟɧɧɨɫɬɢ, ɤɨɧɮɢɝɭɪɚɰɢɸ, ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɱɢɫɥɨ 
ɤɚɛɟɥɟɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɚɯ, ɬɢɩ ɦɨɧɬɚɠɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɨɜ ɢ 
ɩɚɧɟɥɟɣ. Ɍɚɛɥɢɰɵ ɫɨɟɞɢɧɟɧɢɣ ɫɨɞɟɪɠɚɬ ɩɟɪɟɱɟɧɶ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɢɯ 
ɧɚɡɧɚɱɟɧɢɟ, ɩɪɢɜɹɡɤɭ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɩɨɪɬɚɦ, ɤɚɛɟɥɶɧɵɦ ɬɪɚɫɫɚɦ. ɋɩɟɰɢɮɢɤɚɰɢɹ 
ɜɤɥɸɱɚɟɬ ɬɨɱɧɵɣ ɩɟɪɟɱɟɧɶ ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɦɚɬɟɪɢɚɥɨɜ. 

ɂɬɨɝ ɷɬɚɩɚ ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɫɨɡɞɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɨɥɧɨɝɨ ɤɨɦɩɥɟɤɬɚ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɝɨ ɢɫɱɟɪɩɵɜɚɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  



ʗ˔˒ˑˎːˋ˕ˈˎ˟ː˃ˢ ˇˑˍ˖ˏˈː˕˃˙ˋˢ  

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɫɢɫɬɟɦɭ ɜɧɨɫɹɬɫɹ ɢɡɦɟɧɟɧɢɹ. ɉɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ Ɂɚɤɚɡɱɢɤ ɩɨɥɭɱɚɟɬ ɤɨɦɩɥɟɤɬ ɚɤɬɭɚɥɶɧɨɣ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɥɚɬɵ.  

ʞ˓ˈˋˏ˖щˈ˔˕˅˃ ʖ˃ˍ˃ˊ˚ˋˍ˃ 

 ʯ̌к̸̛̌̚к полу̸̌ет пол̦у̀ ̛ то̸̦у̀ доку̥е̦т̶̛̌̀ ̛̭̭те̥. ʿ̬оект ̭оот̏ет̭т̏ует 
е̬̏опе̜̭к̛̥ ̛ ̥е̙ду̦̬̌од̦̼̥ ̭т̦̌д̬̌т̥̌, ̬о̛̭̭̜̭к̛̥ ̦о̬̥̥̌ ̛ п̛̬̌̏л̥̌; 

 ʺ̼ ̛̭пол̽̚уе̥ те̛̬̥̦оло̛̐̀ ̥е̙ду̦̬̌од̵̦̼ ̛ е̬̏опе̜̭к̵̛ ̭т̦̌д̬̌то̏ ̭ 
п̬о̴е̛̭̭о̦̌л̦̼̥̽ пе̬е̏одо̥ ̭̥̼̭ло̏о̐о ̸̦̌̚е̛̦́. ʻ̹̌ ̭ло̬̏̌̽ те̛̬̥̦о̏ ̛̭пол̽̚ует̭́ 
̥̦о̛̛̥̐ ко̥п̛̛̦̥̌́ от̬̭̌л̛; 

 ʯ̌к̸̛̌̚к ̦е пе̬епл̸̛̌̏̌ет ̌̚ ̦ео̍о̭̦о̦̦̏̌у̀ ̛̼̍̚то̸̦о̭т̽ ̛̭̭те̥. ʺ̼ ̸̛̬̭̭̌т̼̏̌е̥ 
к̙̌д̼̜ ̥ет̬ к̌̍ел́ ̛ к̙̌д̼̜ ̾ле̥е̦т ̛̭̭те̥̼, ̏плот̽ до к̬епе̙̌, п̬оект̛̬уе̥ 
опт̛̥̌л̦̼̽е ̥̬̹̬̌ут̼ п̬окл̌дк̛ к̌̍еле̜, ̦ео̵̍од̛̥̼̜ ̬е̚е̬̏ к̌̍ел̽-к̦̌̌ло̏; 

 ʯ̌к̸̛̌̚к ̦е те̬́ет ̬̏е̥́. ʺ̼ п̛̬̭туп̌е̥ к ̥о̦т̙̌у ̸е̬е̚ д̏̌ - т̛̬ д̦́ по̭ле 
ут̏е̬̙де̛̦́ ʯ̌к̸̛̌̚ко̥ те̵̸̛̦е̭ко̐о ̌̚д̛̦̌́, ̼̏пол̦́́ п̬оект̛̬о̛̦̏̌е ̛ ̥о̦т̙̌ 
̛̭̭те̥ п̬̌̌ллел̦̽о; 

 ʺ̼ ̭т̬о̐о ̼̏пол̦́е̥ т̬е̍о̛̦̏̌́ ̾лект̬о̛̥̦̌̐т̦о̜ ̭о̥̏е̭т̛̥о̭т̛ п̛̬ п̬̌̌ллел̦̽о̜ 
п̬окл̌дке ̛̭ло̵̼̏ ̛ ̭л̌̍ото̸̵̦̼ к̌̍еле̜; 

 ʿ̛̬ п̬оект̛̬о̛̛̦̏̌ ̛̭ло̵̼̏ ̛ ̭л̌̍ото̸̵̦̼ к̌̍ел̵̦̼̽ ̛̭̭те̥ ̏ ко̥плек̭е ʯ̌к̸̛̌̚к 
полу̸̌ет допол̛̦тел̦̽у̀ ̾ко̦о̛̥̀ ̦̌ к̌̍ел̽ к̦̌̌л̵̌; 

 ʺ̼ о̍е̭пе̸̛̏̌е̥ ̾к̛̏поте̶̛̦̌л̦̽о̭т̽ ̌̚̚е̥ле̛̦́ ̛̭ло̵̼̏ ̛ ̭л̌̍ото̸̵̦̼ ̛̭̭те̥. 
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Ɍɟɦɚ: ɉɨɪɹɞɨɤ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɩɪɢɟɦɨɡɞɚɬɨɱɧɵɯ ɢɫɩɵɬɚɧɢɹ ɤɨɦɩɶɬɟɪɧɨɣ ɫɟɬɢ.  

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

1. ɉɨɪɹɞɨɤ ɩɪɢɟɦɤɢ ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦ  

1.1. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  

ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɡɞɚɧɢɹ ɢɥɢ ɤɨɦɩɥɟɤɫɚ ɡɞɚɧɢɣ – ɨɛɴɟɤɬɚ ɪɚɛɨɬ. 
Ɍɟɫɬɢɪɨɜɚɧɢɸ ɩɨɞɥɟɠɚɬ ɜɫɟ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɡɞɚɧɢɢ ɢɥɢ ɤɨɦɩɥɟɤɫɟ ɡɞɚɧɢɣ ɤɚɛɟɥɶɧɵɟ 
ɥɢɧɢɢ. ȼ ɢɫɩɵɬɚɧɢɹɯ ɭɱɚɫɬɜɭɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ Ɂɚɤɚɡɱɢɤɚ ɢ ɢɫɩɨɥɧɢɬɟɥɹ.  

ɉɪɨɰɟɞɭɪɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ TSB-67 (TIA/IEC) ɢ, ɱɚɫɬɢɱɧɨ, 
ISO/IEC 11801. Ʉɚɱɟɫɬɜɨ ɢ ɧɚɥɢɱɢɟ ɡɚɡɟɦɥɟɧɢɹ ɧɟ ɜɯɨɞɢɬ ɜ ɪɚɦɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɋɄɋ.  

1.2.Ɉɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ  

Ɉɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɤɚɛɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. ɗɬɚ ɫɢɫɬɟɦɚ 
ɢɫɩɨɥɶɡɭɟɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɞɧɵɣ ɤɚɛɟɥɶ ɤɚɬɟɝɨɪɢɢ 5e ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ 
ɩɚɪɚ.  

http://www.ecolan.ru/imp_info/standarts/list/
http://www.ecolan.ru/imp_info/introduction/opensystem/
http://www.ecolan.ru/imp_info/dictionary/


1.3.ɐɟɥɶ ɢɫɩɵɬɚɧɢɣ  

ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ ɰɟɥɢ:  

- ɨɫɭɳɟɫɬɜɥɟɧ ɤɨɧɬɪɨɥɶ ɰɟɥɨɫɬɧɨɫɬɢ ɩɪɨɥɨɠɟɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɩɭɬɟɣ;  

- ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ;  

- ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɌɁ ɢ Ɍɍ ɩɪɨɟɤɬɚ;  

- ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɨɲɢɛɤɢ ɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɜ ɦɚɪɤɢɪɨɜɤɟ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ;  

- ɭɫɬɚɧɨɜɥɟɧɵ ɢ ɢɫɩɪɚɜɥɟɧɵ ɧɟɞɨɪɚɛɨɬɤɢ ɢ ɨɲɢɛɤɢ ɦɨɧɬɚɠɚ;  

- ɜɵɩɨɥɧɟɧɚ ɩɚɫɩɨɪɬɢɡɚɰɢɹ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ.  

1.4.Ɉɛɴɟɦ ɢ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ  

ɉɟɪɟɱɟɧɶ ɷɬɚɩɨɜ ɢɫɩɵɬɚɧɢɣ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ. 
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɞɥɟɠɚɳɢɟ ɨɰɟɧɤɟ  

ɉɪɨɰɟɫɫ ɢɫɩɵɬɚɧɢɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ ɤɚɛɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 4 ɷɬɚɩɚ ɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ:  

1) ȼɵɛɨɪɨɱɧɵɣ (ɧɟ ɦɟɧɟɟ 5%) ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɩɪɨɜɟɪɹɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɹ, ɩɪɚɜɢɥɶɧɨɫɬɶ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɤɪɟɩɥɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɠɝɭɬɨɜ, ɚ ɬɚɤɠɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ.  

2) ȼɵɛɨɪɨɱɧɵɣ (ɧɟ ɦɟɧɟɟ 5%) ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɪɚɛɨɱɢɯ ɦɟɫɬ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ 
ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ ɜ ɦɟɫɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɪɨɡɟɬɤɢ, ɰɟɥɨɫɬɧɨɫɬɶ ɨɛɨɥɨɱɤɢ ɢ ɢɡɨɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɨɞɫɨɟɞɢɧɟɧɢɹ 
ɩɪɨɜɨɞɧɢɤɨɜ ɩɚɪɵ ɤ ɤɨɧɬɚɤɬɚɦ ɦɨɞɭɥɶɧɨɝɨ ɝɧɟɡɞɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɡɦɟɪɹɸɬɫɹ ɬɚɤɢɟ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ ɪɚɡɜɢɜ ɩɪɨɜɨɞɧɢɤɨɜ ɜ ɩɚɪɟ ɢ ɡɚɡɨɪ ɦɟɠɞɭ ɨɛɨɥɨɱɤɨɣ 
ɤɚɛɟɥɹ ɢ ɤɨɪɩɭɫɨɦ ɦɨɞɭɥɶɧɨɝɨ ɝɧɟɡɞɚ.  

3) ȼɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɤɪɨɫɫɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɩɪɨɜɟɪɹɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ 
ɨɛɨɥɨɱɤɢ ɢ ɢɡɨɥɹɰɢɢ ɩɪɨɜɨɞɧɢɤɨɜ ɤɚɛɟɥɹ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɟɝɨ ɪɚɡɞɟɥɤɢ, ɧɚɥɢɱɢɟ ɦɟɬɨɤ 
ɩɨɪɬɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.  

4) ɂɡɦɟɪɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɞɧɨɝɨ ɤɚɛɟɥɹ (ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɚɹ ɜɢɬɚɹ 
ɩɚɪɚ) ɫ ɩɨɦɨɳɶɸ ɤɚɛɟɥɶɧɵɯ ɬɟɫɬɟɪɨɜ. ɂɡɦɟɪɹɸɬɫɹ: ɤɨɦɩɥɟɤɫɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɡɚɬɭɯɚɧɢɟ ɫɢɝɧɚɥɚ, ɩɟɪɟɯɨɞɧɨɟ ɡɚɬɭɯɚɧɢɟ ɧɚ ɛɥɢɠɧɟɦ 
ɤɨɧɰɟ (NEXT), ɨɬɧɨɲɟɧɢɟ ɡɚɬɭɯɚɧɢɹ ɤ ɩɟɪɟɯɨɞɧɨɦɭ ɡɚɬɭɯɚɧɢɸ (ACR), ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɟɬɥɢ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ, ɡɚɞɟɪɠɤɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɢ ɞɥɢɧɚ ɥɢɧɢɣ. ɉɪɨɜɟɪɹɟɬɫɹ 
ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɡɜɨɞɤɢ ɤɚɛɟɥɹ.  

1.5. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɞɥɟɠɚɳɢɟ ɨɰɟɧɤɟ ɢ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɷɬɚɩɨɜ ɢɫɩɵɬɚɧɢɣ  

Ɉɫɦɨɬɪ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ  



ɉɟɪɟɞ ɨɫɦɨɬɪɨɦ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɭɩ ɤ ɢɯ ɷɥɟɦɟɧɬɚɦ. Ɉɫɦɨɬɪ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɚɯ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɫɨɜɩɚɞɟɧɢɣ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɫ ɭɤɚɡɚɧɧɵɦɢ ɧɚ ɷɬɚɠɧɨɦ ɩɥɚɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɥɧɵɣ 
ɨɫɦɨɬɪ ɜɫɟɯ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ.  

ɉɪɢ ɨɫɦɨɬɪɟ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɧɟɨɛɯɨɞɢɦɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɨɥɨɠɟɧɢɹɦɢ:  

- ɤɚɛɟɥɶɧɵɟ ɬɪɚɫɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɫɥɭɱɚɣɧɨɝɨ ɞɨɫɬɭɩɚ;  

- ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɜɪɟɠɞɟɧɢɟ ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɹ;  

- ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɤɪɭɱɢɜɚɧɢɟ ɢ ɫɞɚɜɥɢɜɚɧɢɟ ɤɚɛɟɥɹ.  

Ɉɫɦɨɬɪ ɪɚɛɨɱɢɯ ɦɟɫɬ.  

Ɉɫɦɨɬɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧ 

 

 


