
ʇʨʠʤʝʨ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ 
ʚʩʪʫʧʠʪʝʣʴʥʦʤʫ ʠʩʧʳʪʘʥʠʶ

çʆʉʅʆɺʓ 
ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʁè



țȹȲȻȸȴ ȼȯȶ 
ȹȸ ȬȻȼȽȹȲȼȯȵɆȷȸȶȽ ȲȻȹɅȼȪȷȲɈ 
çȘȻȷȸȬɅ ȼȯȵȯȴȸȶȶȽȷȲȴȪɀȲȳè 

1.ȜȲȹɅ,ȼȸȹȸȵȸȭȲȲ,ȶȯȼȸȮɅȮȸȻȼȽȹȪȴȻȺȯȮȯȹȯȺȯȮȪɁȲ.

2.șȺȲȷɀȲȹɅȺȪȫȸȼɅȸȻȷȸȬȷȸȭȸȻȯȼȯȸȫȺȪȱȽɈɃȯȭȸȸȫȸȺȽȮȸȬȪȷȲɉ.

3.ȑȪȮȪɁȲȲȼȲȹɅȴȸȶȶȽȼȪɀȲȲ.

4.țȽɃȷȸȻȼɆȶȸȮȯȵȲȬȱȪȲȶȸȮȯȳȻȼȬȲɉȸȼȴȺɅȼɅȿȻȲȻȼȯȶBOC/OSI.

5.ȊȵȭȸȺȲȼȶȹȺȸȱȺȪɁȷȸȭȸȶȸȻȼȪ.ȗȪȱȷȪɁȯȷȲȯȼȪȫȵȲɀȴȸȶȶȽȼȪɀȲȲ.

6. șȺȲȷɀȲȹɅȺȪȫȸȼɅȼȯȵȯȴȸȶȶȽȷȲȴȪɀȲȸȷȷɅȿȻȲȻȼȯȶȻ ȴȸȶȶȽȼȪɀȲȯȳȴȪȷȪȵȸȬ,

ȴȸȶȶȽȼȪɀȲȯȳȻȸȸȫɃȯȷȲȳ,ȴȸȶȶȽȼȪɀȲȯȳȹȪȴȯȼȸȬ.

7.ȊȮȺȯȻȪɀȲɉȬȻȯȼɉȿ(IPv4).

8.ȖȯȼȸȮɅɀȲȾȺȸȬȸȭȸȴȸȮȲȺȸȬȪȷȲɉ,ȵȸȭȲɁȯȻȴȸȯȴȸȮȲȺȸȬȪȷȲȯ.

9.ȘȻȷȸȬɅȶȪȺɂȺȽȼȲȱȪɀȲȲ.



ȚȪȱȶȯȺɅ Ȼȯȼȯȳ ȹȸ ȬȸȱȺȪȻȼȪȷȲɈ

ʳ Personal Area Network, PAN-ȹȯȺȻȸȷȪȵɆȷȪɉ;

ʳ LocalAreaNetwork, LAN -ȵȸȴȪȵɆȷȪɉ;

ʳ CampusAreaNetwork, CAN ðȻȯȼɆ ȴȪȶȹȽȻȪ;

ʳ MetropolitanAreaNetwork, MAN -ȭȸȺȸȮȻȴȪɉ;

ʳ WideAreaNetwork, WAN -ȭȵȸȫȪȵɆȷȪɉ.
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ȝȺȸȬȷȲ ȶȸȮȯȵȲ OSI



4

ȝȺȸȬȯȷɆ 
ȜȲȹ ȸȫȺȪȫȪȼɅȬȪȯȶɅȿ 

ȮȪȷȷɅȿ 
ȞȽȷȴɀȲȲ 

7 
ȝȺȸȬȯȷɆ 

ȹȺȲȵȸȰȯȷȲȳ 

șȸȵɆȱȸȬȪȼȯȵɆȻȴȲȯ 

ȮȪȷȷɅȯ 

șȺȯȮȸȻȼȪȬȵȯȷȲȯ ȻȯȺȬȲȻȸȬ Ȯȵɉ ȻȯȼȯȬɅȿ 

ȹȺȲȵȸȰȯȷȲȳ 

6 
ȝȺȸȬȯȷɆ 

ȹȺȯȮȻȼȪȬȵȯȷȲȳ 

șȸȵɆȱȸȬȪȼȯȵɆȻȴȲȯ 

ȮȪȷȷɅȯ 

ȘȫɃȲȳ ȾȸȺȶȪȼ ȹȺȯȮȻȼȪȬȵȯȷȲɉ ȮȪȷȷɅȿ, 

ȻȰȪȼȲȯ Ȳ ɂȲȾȺȸȬȪȷȲȯ 

5 
țȯȪȷȻȸȬɅȳ 

ȽȺȸȬȯȷɆ 

șȸȵɆȱȸȬȪȼȯȵɆȻȴȲȯ 

ȮȪȷȷɅȯ

ȝȻȼȪȷȸȬȵȯȷȲȯ, ȽȹȺȪȬȵȯȷȲȯ Ȳ ȱȪȬȯȺɂȯȷȲȯ 

ȻȯȻȻȲȳ ȶȯȰȮȽ ȹȺȲȵȸȰȯȷȲɉȶȲ 

4 
ȜȺȪȷȻȹȸȺȼȷɅȳ 

ȽȺȸȬȯȷɆ 
țȯȭȶȯȷȼɅ 

ȊȮȺȯȻȪɀȲɉ ȹȺȸɀȯȻȻȸȬ, ȻȯȭȶȯȷȼȪɀȲɉ/ 

ȹȸȬȼȸȺȷȪɉ ȻȫȸȺȴȪ ȮȪȷȷɅȿ, ȽȹȺȪȬȵȯȷȲȯ 

ȹȸȼȸȴȸȶ, ȷȪȮȯȰȷȪɉ ȮȸȻȼȪȬȴȪ 

4 țȯȼȯȬȸȳ ȽȺȸȬȯȷɆ 
șȪȴȯȼɅ/ȮȯȳȼȪȭȺȪȶȶ

Ʌ

șȯȺȯȮȪɁȪ ȻȸȸȫɃȯȷȲȳ ȶȯȰȮȽ ȽȮȪȵȯȷȷɅȶȲ 

ȽȻȼȺȸȳȻȼȬȪȶȲ, ȬɅȫȸȺ ȷȪȲȵȽɁɂȯȭȸ 

ȶȪȺɂȺȽȼȪ, ȵȸȭȲɁȯȻȴȪɉ ȪȮȺȯȻȪɀȲɉ 
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ȔȪȷȪȵɆȷɅȳ 

ȽȺȸȬȯȷɆ 
ȔȪȮȺɅ/ȾȺȯȳȶɅ

ȎȸȻȼȽȹ ȴ ȻȺȯȮȯ ȹȯȺȯȮȪɁȲ, ȹȯȺȯȮȪɁȪ 

ȻȸȸȫɃȯȷȲȳ ȶȯȰȮȽ ȵȸȴȪȵɆȷɅȶȲ 

ȽȻȼȺȸȳȻȼȬȪȶȲ, ȾȲȱȲɁȯȻȴȪɉ ȪȮȺȯȻȪɀȲɉ 

1 
ȞȲȱȲɁȯȻȴȲȳ 

ȽȺȸȬȯȷɆ 
ȋȲȼɅ 

șȯȺȯȮȪɁȪ ɇȵȯȴȼȺȲɁȯȻȴȲȿ Ȳ ȸȹȼȲɁȯȻȴȲȿ 

ȻȲȭȷȪȵȸȬ ȶȯȰȮȽ ȽȻȼȺȸȳȻȼȬȪȶȲ 



ȘȹȲȻȪȷȲȯ ȽȺȸȬȷȯȳ 
ȶȸȮȯȵȲ TCP/IP

ȝȺȸȬȯȷɆȹȺȲȵȸȰȯȷȲȳ(Application layer) ȬȴȵɈɁȪȯȼȬ

ȻȯȫɉȾȽȷȴɀȲȲȹȺȯȮȻȼȪȬȵȯȷȲɉ,ȴȸȮȲȺȸȬȪȷȲɉȲȴȸȷȼȺȸȵɉ

ȷȪȮȽȻȼȪȷȸȬȵȯȷȲȯȶȻȸȯȮȲȷȯȷȲɉ.

ȜȺȪȷȻȹȸȺȼȷɅȳȽȺȸȬȯȷɆ(Transport layer)ȬɅȹȸȵȷɉȯȼȼȯ

ȰȯȾȽȷȴɀȲȲ,ɁȼȸȲȸȮȷȸȲȶȯȷȷɅȳȽȺȸȬȯȷɆȬȶȸȮȯȵȲOSI.

ȝȺȸȬȯȷɆȒȷȼȯȺȷȯȼ(Internet layer) ȪȷȪȵȸȭȲɁȯȷȹȸ

ȾȽȷȴɀȲɉȶȻȯȼȯȬȸȶȽȽȺȸȬȷɈȶȸȮȯȵȲOSIȲȸȫȯȻȹȯɁȲȬȪȯȼ

ȸȺȭȪȷȲȱȪɀȲɈȻȬɉȱȲȶȯȰȮȽȻȯȼɉȶȲȲ ȹȸȮȻȯȼɉȶȲ,

ȸȫȺȪȱȽɈɃȲȶȲȻȸȻȼȪȬȷȽɈȻȯȼɆ.

ȝȺȸȬȯȷɆȮȸȻȼȽȹȪȴ ȻȯȼȲ(Network access layer)

ȸȫɄȯȮȲȷɉȯȼȾȽȷȴɀȲȲȴȪȷȪȵɆȷȸȭȸȲȾȲȱȲɁȯȻȴȸȭȸȽȺȸȬȷɉ

ȶȸȮȯȵȲOSI,ȸȫȯȻȹȯɁȲȬȪɉȾȲȱȲɁȯȻȴȽɈȹȯȺȯȮȪɁȽȮȪȷȷɅȿȬ

ȻȯȼȲ.
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țȸȸȼȬȯȼȻȼȬȲȯ ȶȯȰȮȽ 
ȽȺȸȬȷɉȶȲ ȶȸȮȯȵȲ OSI Ȳ 
ȶȸȮȯȵȲ TCP/IP 



șȺȲȶȯȺɅ ȹȺȸȼȸȴȸȵȸȬ

ʳ șȺȲȴȵȪȮȷȸȳ: FTP, HTTP, POP3, TELNET

ʳ șȺȯȮȻȼȪȬȵȯȷȲȳ: TSL, SSl

ʳ țȯȪȷȻȸȬɅȳ: SSH

ʳ ȜȺȪȷȻȹȸȺȼȷɅȳ: ICMP, UDP, TCP

ʳ țȯȼȯȬȸȳ: ARP, OSPF, IP

ʳ ȔȪȷȪȵɆȷɅȳ: Ethernet, Token Ring, Frame Relay

ʳ ȞȲȱȲɁȯȻȴȲȳ: ȻȲȭȷȪȵɅ

6



ȔȪȷȪȵ ȻȬɉȱȲ

ȔȪȷȪȵȻȬɉȱȲ(channel, data link) ȹȺȯȮȻȼȪȬȵɉȯȼȻȸȫȸȳȻȸȬȸȴȽȹȷȸȻȼɆȸȮȷȸȳȲȵȲ

ȷȯȻȴȸȵɆȴȲȿȾȲȱȲɁȯȻȴȲȿȻȺȯȮȹȯȺȯȮȪɁȲȲȴȪȷȪȵȸȸȫȺȪȱȽɈɃȯȭȸ(ȻȯȼȯȬȸȭȸ)ȸȫȸȺȽȮȸȬȪȷȲɉ,
ȴȸȼȸȺɅȯȸȫȯȻȹȯɁȲȬȪɈȼȹȯȺȯȮȪɁȽȮȪȷȷɅȿȶȯȰȮȽȬȱȪȲȶȸȮȯȳȻȼȬȽɈɃȲȶȲȻȲȻȼȯȶȪȶȲȬ

ȬȲȮȯȻȲȭȷȪȵȸȬ,ȻȸȸȼȬȯȼȻȼȬȽɈɃȲȿȼȲȹȽȾȲȱȲɁȯȻȴȸȳȻȺȯȮɅ.
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ȞȲȱȲɁȯȻȴȲȯ Ȳ ȵȸȭȲɁȯȻȴȲȯ ȴȪȷȪȵɅ

ȞȲȱȲɁȯȻȴȲȳȴȪȷȪȵȻȬɉȱȲȹȺȯȮȻȼȪȬȵɉȯȼȻȸȫȸȳȻȺȯȮȻȼȬȸȹȯȺȯȮȪɁȲȻȲȭȷȪȵȸȬȶȯȰȮȽ

ȬȱȪȲȶȸȮȯȳȻȼȬȽɈɃȲȶȲȻȲȻȼȯȶȪȶȲ. ȌȱȪȬȲȻȲȶȸȻȼȲȸȼȼȲȹȪȹȯȺȯȮȪȬȪȯȶɅȿȻȲȭȷȪȵȸȬȲ

ȾȲȱȲɁȯȻȴȸȳȻȺȯȮɅ,ȲȻȹȸȵɆȱȽȯȶȸȳȮȵɉȲȿȺȪȻȹȺȸȻȼȺȪȷȯȷȲɉ,ȾȲȱȲɁȯȻȴȲȯȴȪȷȪȵɅ

ȹȸȮȺȪȱȮȯȵɉɈȼȻɉȷȪɇȵȯȴȼȺȲɁȯȻȴȲȯ,ȸȹȼȲɁȯȻȴȲȯȲȫȯȻȹȺȸȬȸȮȷɅȯ.

ȕȸȭȲɁȯȻȴȲȯȴȪȷȪȵɅȽȻȼȪȷȪȬȵȲȬȪɈȼȻɉȶȯȰȮȽȹȺȸȼȸȴȸȵȪȶȲȵɈȫɅȿȽȺȸȬȷȯȳȶȸȮȯȵȲOSI

ȬȱȪȲȶȸȮȯȳȻȼȬȽɈɃȲȿȻȲȻȼȯȶȲȸȹȺȯȮȯȵɉɈȼȹȽȼɆ,ȹȸȴȸȼȸȺȸȶȽȮȪȷȷɅȯȹȯȺȯȮȪɈȼȻɉȸȼ

ȲȻȼȸɁȷȲȴȪȴȹȺȲȯȶȷȲȴȽɁȯȺȯȱȸȮȲȷȲȵȲȹȸȻȵȯȮȸȬȪȼȯȵɆȷȸȻȼɆȾȲȱȲɁȯȻȴȲȿȴȪȷȪȵȸȬ.
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ȔȵȪȻȻȲȾȲȴȪɀȲɉ ȴȪȷȪȵȸȬ ȻȬɉȱȲ

ȌȱȪȬȲȻȲȶȸȻȼȲȸȼȷȪȹȺȪȬȵȯȷȲɉȹȯȺȯȮȪɁȲȮȪȷȷɅȿȺȪȱȵȲɁȪɈȼȴȪȷȪȵɅ:

ʳ ȻȲȶȹȵȯȴȻȷɅȯ(simplex), ȬȴȸȼȸȺɅȿȹȯȺȯȮȪɁȪȸȻȽɃȯȻȼȬȵɉȯȼȻɉȼȸȵɆȴȸȬȸȮȷȸȶ

ȷȪȹȺȪȬȵȯȷȲȲ;

ʳ ȹȸȵȽȮȽȹȵȯȴȻȷɅȯ(half-duplex), ȬȴȸȼȸȺɅȿȹȯȺȯȮȪɁȪȬȯȮȯȼȻɉȹȸȸɁȯȺȯȮȷȸȬ
ȹȺɉȶȸȶȲȸȫȺȪȼȷȸȶȷȪȹȺȪȬȵȯȷȲȲ;

ʳ ȮȽȹȵȯȴȻȷɅȯ(duplex), ȬȴȸȼȸȺɅȿȹȯȺȯȮȪɁȪȬȯȮȯȼȻɉȸȮȷȸȬȺȯȶȯȷȷȸȬȮȬȽȿ

ȷȪȹȺȪȬȵȯȷȲɉȿ-ȹȺɉȶȸȶȲȸȫȺȪȼȷȸȶ.
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ȘȻȷȸȬȷɅȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ ȴȪȷȪȵȪ 
ȻȬɉȱȲ

ȔȸȻȷȸȬȷɅȶȿȪȺȪȴȼȯȺȲȻȼȲȴȪȶȴȪȷȪȵȪ(ȵȲȷȲȲ)ȻȬɉȱȲ,ȻȽɃȯȻȼȬȯȷȷȸȬȵȲɉɈɃȲȶȷȪ

ȴȪɁȯȻȼȬȸȹȯȺȯȮȪɁȲȻȲȭȷȪȵȪ,ȶȸȰȷȸȸȼȷȯȻȼȲ:

ʳ ȹȸȵȸȻȽ ȹȺȸȹȽȻȴȪȷȲɉ;

ʳ ȱȪȼȽȿȪȷȲȯ;

ʳ ȹȸȶȯȿȸȽȻȼȸȳɁȲȬȸȻȼɆ;

ʳ ȹȺȸȹȽȻȴȷȽɈ ȻȹȸȻȸȫȷȸȻȼɆ;

ʳ ȮȸȻȼȸȬȯȺȷȸȻȼɆ ȹȯȺȯȮȪɁȲ ȮȪȷȷɅȿ.
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ȔȸȪȴȻȲȪȵɆȷɅȳ ȴȪȫȯȵɆ

ȔȸȪȴȻȲȪȵɆȷɅȳȴȪȫȯȵɆ(Coaxial cable) ðɇȵȯȴȼȺȲɁȯȻȴȲȳȴȪȫȯȵɆ,ȻȸȻȼȸɉɃȲȳȲȱȻȸȸȻȷȸ-

ȺȪȻȹȸȵȸȰȯȷȷɅȿɀȯȷȼȺȪȵɆȷȸȭȸȹȺȸȬȸȮȷȲȴȪȲ ɇȴȺȪȷȪ,Ȳ ȻȵȽȰȪɃȲȳȮȵɉȹȯȺȯȮȪɁȲ

ȬɅȻȸȴȸɁȪȻȼȸȼȷɅȿȻȲȭȷȪȵȸȬ. ȘȷȿȪȺȪȴȼȯȺȲȱȽȯȼȻɉȬɅȻȸȴȸȳȹȸȶȯȿȸȱȪɃȲɃȯȷȷȸȻȼɆɈȲȶȪȵɅȶ

ȱȪȼȽȿȪȷȲȯȶȻȲȭȷȪȵȸȬ.

ȔȸȪȴȻȲȪȵɆȷɅȳȴȪȫȯȵɆȻȸȮȯȺȰȲȼȬȷȽȼȺȯȷȷȲȳȹȺȸȬȸȮȷȲȴ,ȹȺȯȮȻȼȪȬȵɉɈɃȲȳȻȸȫȸȳ

ȶȸȷȸȵȲȼȷɅȳȶȯȮȷɅȳȹȺȸȬȸȮȲȵȲȻȴȺȽɁȯȷȷɅȳȹȺȸȬȸȮ.

ȌȷȽȼȺȯȷȷȲȳȹȺȸȬȸȮȷȲȴȸȴȺȽȰȪȯȼȲȱȸȵȲȺȽɈɃȪɉȹȵȪȻȼȲȴȸȬȪɉȸȫȸȵȸɁȴȪ(ȮȲɇȵȯȴȼȺȲȴ),

ȬȸȴȺȽȭȴȸȼȸȺȸȳȷȪȿȸȮȲȼȻɉȬȷȯɂȷȲȳȹȺȸȬȸȮȷȲȴ. ȌȷȯɂȷȲȳȹȺȸȬȸȮȷȲȴȹȺȯȮȻȼȪȬȵɉȯȼȻȸȫȸȳ

ȾȸȵɆȭȽ,ȻȵȽȰȪɃȽɈɇȴȺȪȷȸȶȸȼɇȵȯȴȼȺȸȶȪȭȷȲȼȷɅȿȹȸȶȯȿȹȸȴȺɅȼȽɈȶȯȮȷȸȳȸȹȵȯȼȴȸȳ.

țȷȪȺȽȰȲȴȪȫȯȵɆȱȪɃȲɃȯȷȰȯȻȼȴȸȳȹȵȪȻȼȲȴȸȬȸȳȼȺȽȫȴȸȳ,ȾȸȺȶȲȺȽɈɃȯȳȯȭȸȬȷȯɂȷɈɈ

ȸȫȸȵȸɁȴȽ.
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ȜȬȲȷȪȴȻȲȪȵɆȷɅȳȴȪȫȯȵɆ

ȌȷȪȻȼȸɉɃȯȯȬȺȯȶɉȴȸȪȴȻȲȪȵɆȷɅȳȴȪȫȯȵɆȲȻȹȸȵɆȱȽȯȼȻɉȬȸȻȷȸȬȷȸȶȮȵɉȹȯȺȯȮȪɁȲ

ȼȯȵȯȬȲȱȲȸȷȷɅȿȻȲȭȷȪȵȸȬ.

ȘȮȷȸȳȲȱȺȪȱȷȸȬȲȮȷȸȻȼȯȳȴȸȪȴȻȲȪȵɆȷȸȭȸȴȪȫȯȵɉɉȬȵɉȯȼȻɉȼȬȲȷȪȴȻȲȪȵɆȷɅȳȴȪȫȯȵɆ

(Twinaxialcable).

ȜȬȲȷȪȴȻȲȪȵɆȷɅȳȴȪȫȯȵɆðɇȼȸȬɅȻȸȴȸȴȪɁȯȻȼȬȯȷȷɅȳɇȵȯȴȼȺȲɁȯȻȴȲȳȴȪȫȯȵɆ,ȹȸȿȸȰȲȳȹȸ

ȴȸȷȻȼȺȽȴɀȲȲȷȪȴȸȪȴȻȲȪȵɆȷɅȳȴȪȫȯȵɆ,ȷȸȻȸȮȯȺȰȪɃȲȳȮȬȪȬȷȽȼȺȯȷȷȲȿȹȺȸȬȸȮȷȲȴȪ.
ȎȲȪȶȯȼȺȹȺȸȬȸȮȷȲȴȸȬȴȪȫȯȵɉȵȯȰȲȼȬȮȲȪȹȪȱȸȷȯȸȼ30 AWGȮȸ24 AWG. ȏȭȸȬȸȵȷȸȬȸȯ

ȻȸȹȺȸȼȲȬȵȯȷȲȯ100 Șȶ.
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ȔȪȫȯȵɆ ȷȪ ȸȻȷȸȬȯ ȬȲȼȸȳ ȹȪȺɅ

ȌȲȼȪɉȹȪȺȪ(twisted pair) ðȲȱȸȵȲȺȸȬȪȷȷɅȯȹȺȸȬȸȮȷȲȴȲ,ȹȸȹȪȺȷȸȻȴȺȽɁȯȷȷɅȯȶȯȰȮȽ

ȻȸȫȸȳȻȷȯȸȫȿȸȮȲȶɅȶɁȲȻȵȸȶȺȪȱȷȪȯȮȲȷȲɀȽȮȵȲȷɅȲȱȪȴȵɈɁȯȷȷɅȯȬȹȵȪȻȼȲȴȸȬȽɈ
ȸȫȸȵȸɁȴȽ.

ȔȪȫȯȵɆȻȸȮȯȺȰȲȼȷȯȻȴȸȵɆȴȸȬȲȼɅȿȹȪȺ:ȸȫɅɁȷȸȬȹȽɁȴȯ2, 4, 6, 8, 25, 50 ȲȵȲ100 ȹȪȺ.

țȽɃȯȻȼȬȽɈȼȮȬȪȸȻȷȸȬȷɅȿȼȲȹȪȴȪȫȯȵȯȳȷȪȸȻȷȸȬȯȬȲȼȸȳȹȪȺɅ:

ʳ ȷȯɇȴȺȪȷȲȺȸȬȪȷȷȪɉȬȲȼȪɉȹȪȺȪ(UTP,UnshieldedTwistedPair);

ʳ ɇȴȺȪȷȲȺȸȬȪȷȷȪɉȬȲȼȪɉȹȪȺȪ(STP,ShieldedTwistedPair).
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ȔȪȫȯȵɆ UTP



ȧȴȺȪȷȲȺȸȬȪȷȷɅȯ ȴȪȫȯȵȲ

ȧȴȺȪȷȲȺȸȬȪȷȷɅȯȴȪȫȯȵȲȲȶȯɈȼȮȸȹȸȵȷȲȼȯȵɆȷȽɈȱȪɃȲȼȽ. Ȍ ȱȪȬȲȻȲȶȸȻȼȲȸȼ

ȲȻȹȸȵɆȱȽȯȶȸȳȼȯȿȷȸȵȸȭȲȲȻȽɃȯȻȼȬȽȯȼȷȯȻȴȸȵɆȴȸȺȪȱȷȸȬȲȮȷȸȻȼȯȳȴȪȫȯȵȯȳȷȪȸȻȷȸȬȯ
ɇȴȺȪȷȲȺȸȬȪȷȷȸȳȬȲȼȸȳȹȪȺɅ.

ʳ ɇȴȺȪȷȲȺȸȬȪȷȷȪɉȬȲȼȪɉȹȪȺȪ(STP,ShieldedTwistedPair);

ʳ ȱȪɃȲɃȯȷȷȪɉȬȲȼȪɉȹȪȺȪ(ScTP, ScreenedTwistedPair);

ʳ ȱȪɃȲɃȯȷȷȪɉɇȴȺȪȷȲȺȸȬȪȷȷȪɉȬȲȼȪɉȹȪȺȪ(SSTP,ScreenedShieldedTwistedPair).
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ȔȪȫȯȵɆ STPȔȪȫȯȵɆ F/UTP
ȔȪȫȯȵɆ S/FTP



ȔȪȼȯȭȸȺȲȲ ȴȪȫȯȵȯȳ
ȎȵɉȷȯɇȴȺȪȷȲȺȸȬȪȷȷɅȿȴȪȫȯȵȯȳȬȻȼȪȷȮȪȺȼȯEIA/TIA-568 ȸȹȺȯȮȯȵȯȷɅȴȪȼȯȭȸȺȲȲ3, 4, 5,

5ȯ,6, ȬȻȼȪȷȮȪȺȼȯISO/IEC11801 ȴȵȪȻȻɅA, B, C, D, ȏ. ȎȵɉɇȴȺȪȷȲȺȸȬȪȷȷɅȿȴȪȫȯȵȯȳȬ
ȻȼȪȷȮȪȺȼȯEIA/TIA-568 ȸȹȺȯȮȯȵȯȷɅȴȪȼȯȭȸȺȲȲ6Ȫ,7, 7Ȫ,ȬȻȼȪȷȮȪȺȼȯISO/IEC11801 ȴȵȪȻȻɅ
Ea, F,Fa.

ȖȪȴȻȲȶȪȵɆȷȸȯȺȪȻȻȼȸɉȷȲȯȹȯȺȯȮȪɁȲȹȸȴȪȫȯȵɈȷȪȸȻȷȸȬȯȬȲȼȸȳȹȪȺɅȺȪȬȷȸ100 ȶ,
ȯȻȵȲȷȯȻȽɃȯȻȼȬȽȯȼȴȪȴȲȿ-ȵȲȫȸȸȭȺȪȷȲɁȯȷȲȳȻȸȸȼȬȯȼȻȼȬȽɈɃȯȭȸȻȼȪȷȮȪȺȼȪ. ȌȸȵȷȸȬȸȯ
ȻȸȹȺȸȼȲȬȵȯȷȲȯȽȴȪȫȯȵȯȳȬȲȼȸȳȹȪȺɅȬȻȯȿȼȲȹȸȬȲȴȪȼȯȭȸȺȲȳð100 Șȶ.

ȎȵɉȹȸȮȴȵɈɁȯȷȲɉȴȪȫȯȵɉȷȪȸȻȷȸȬȯȬȲȼȸȳȹȪȺɅȴȻȯȼȯȬɅȶȽȻȼȺȸȳȻȼȬȪȶȲȻȹȸȵɆȱȽȯȼȻɉ
ȺȪȱɄȯȶ8P8C(8 Position8 Contact). ȎȪȷȷɅȳȺȪȱɄȯȶȼȪȴȰȯȷȪȱɅȬȪɈȼRJ-45.
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ȔȪȫȯȵɆ UTP Cat. 5ȯ Ȼ ȺȪȱɄȯȶȪȶȲ 
8P8C (RJ-45)

șȸȻȵȯȮȸȬȪȼȯȵɆȷȸȻȼɆ ȺȪȻȹȸȵȸȰȯȷȲɉ 
ȹȺȸȬȸȮȷȲȴȸȬ Ȭ ȺȪȱɄȯȶȯ



țȯȼȯȬɅȯ ȪȮȪȹȼȯȺɅ

ȎȵɉȹȸȮȴȵɈɁȯȷȲɉȴȸȶȹɆɈȼȯȺȪȴȻȯȼȲȲȬȱȪȲȶȸȮȯȳȻȼȬȲɉȻȮȺȽȭȲȶȲȻȯȼȯȬɅȶȲ

ȽȻȼȺȸȳȻȼȬȪȶȲȲȻȹȸȵɆȱȽȯȼȻɉȻȯȼȯȬȸȳȪȮȪȹȼȯȺ(NetworkInterfaceCard, NIC.

șȸȴȸȷȻȼȺȽȴȼȸȺȻȴȸȳȺȯȪȵȲȱȪɀȲȲȻȯȼȯȬɅȯȪȮȪȹȼȯȺɅȮȯȵɉȼȻɉȷȪ:

ʳ ȲȷȼȯȭȺȲȺȸȬȪȷȷɅȯȬȶȪȼȯȺȲȷȻȴȽɈȹȵȪȼȽ;

ʳ ȬȷȽȼȺȯȷȷȲȯ,ȹȺȯȮȻȼȪȬȵɉɈɃȲȯȻȸȫȸȳȸȼȮȯȵɆȷȽɈȹȯɁȪȼȷȽɈȹȵȪȼȽ,ȽȻȼȪȷȪȬȵȲȬȪȯȶȽɈȬ

ȻȵȸȼPCI,PCIExpress, PCIeȴȸȶȹɆɈȼȯȺȪ;

ʳ ȬȷȯɂȷȲȯ,ȹȸȮȴȵɈɁȪɈɃȲȯȻɉȴȴȸȶȹɆɈȼȯȺȽȲȵȲȷȸȽȼȫȽȴȽɁȯȺȯȱȲȷȼȯȺȾȯȳȻUSBȲȵȲ

CardBus.
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ȜȯȿȷȸȵȸȭȲɉ TokenRing

țȯȼȲToken Ring ȸȼȷȸȻɉȼȻɉȴȻȯȼɉȶȻȶȪȺȴȯȺȷɅȶ
ȶȯȼȸȮȸȶȽȹȺȪȬȵȯȷȲɉȮȸȻȼȽȹȸȶ,Ȭ ȴȸȼȸȺɅȿȸȼȻȽȼȻȼȬȽȯȼ
ȴȸȷȴȽȺȯȷɀȲɉȱȪȮȸȻȼȽȹȴȻȺȯȮȯȹȯȺȯȮȪɁȲ.

ȕȸȭȲɁȯȻȴȲȻȯȼɆTokenRingȹȺȯȮȻȼȪȬȵɉȯȼȻȸȫȸȳȴȸȵɆɀȸ,Ȫ
ȾȲȱȲɁȯȻȴȲ- ȱȬȯȱȮȽ. țȯȼȲToken Ring ȺȪȫȸȼȪɈȼȻȮȬȽȶɉ
ȫȲȼȸȬɅȶȲȻȴȸȺȸȻȼɉȶȲ- 4 Ȳ16 ȖȫȲȼ/Ȼ. țȶȯɂȯȷȲȯȻȼȪȷɀȲȳ,
ȺȪȫȸȼȪɈɃȲȿȷȪȺȪȱȵȲɁȷɅȿȻȴȸȺȸȻȼɉȿ,ȬȸȮȷȸȶȴȸȵɆɀȯȷȯ
ȮȸȹȽȻȴȪȯȼȻɉ.

ȎȵɉȸȫɄȯȮȲȷȯȷȲɉȴȸȶȹɆɈȼȯȺȸȬȬȻȯȼɉȿToken Ring
ȲȻȹȸȵɆȱȽɈȼȻɉȴȸȷɀȯȷȼȺȪȼȸȺɅ- ȼ.ȷ. ȽȻȼȺȸȳȻȼȬȪ
ȶȷȸȭȸȻȼȪȷɀȲȸȷȷȸȭȸȮȸȻȼȽȹȪ(MSAU, MultiStation Access
Unit). ȚȪȫȸɁȲȯȻȼȪȷɀȲȲȸȼȮȯȵɆȷɅȶȲȴȪȫȯȵɉȶȲȹȸȮȴȵɈɁȪɈȼȻɉ
ȴMSAU ȹȸȼȸȹȸȵȸȭȲȲçȱȬȯȱȮȪè. ȜȯȿȷȸȵȸȭȲɉToken Ring
ȹȸȱȬȸȵɉȯȼȲȻȹȸȵɆȱȸȬȪȼɆȮȵɉȻȸȯȮȲȷȯȷȲɉɇȴȺȪȷȲȺȸȬȪȷȷȽɈ
ȲȵȲȷȯɇȴȺȪȷȲȺȸȬȪȷȷȽɈȬȲȼȽɈȹȪȺȽ.
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ȜȯȿȷȸȵȸȭȲɉ FDDI

țȼȪȷȮȪȺȼFDDI (Fiber Distributed Data Interface -
Ȭȸȵȸȴȸȷȷȸ-ȸȹȼȲɁȯȻȴȲȳȲȷȼȯȺȾȯȳȻȹȯȺȯȮȪɁȲȮȪȷȷɅȿ),
ȺȪȱȺȪȫȸȼȪȷȷɅȳȬȻȯȺȯȮȲȷȯ80-ȿȭȸȮȸȬ,ȸȹȺȯȮȯȵɉȯȼ
ȴȸȵɆɀȯȬȽɈȻȯȼɆȻȶȪȺȴȯȺȷɅȶȮȸȻȼȽȹȸȶȲȻȴȸȺȸȻȼɆɈ
ȹȯȺȯȮȪɁȲȮȸ100 MȫȲȼ/ȻȷȪȸȻȷȸȬȯȬȸȵȸȴȸȷȷȸ-
ȸȹȼȲɁȯȻȴȸȭȸȴȪȫȯȵɉ,ȻȹȸȻȸȫȷȽɈȸȿȬȪȼȲȼɆȸɁȯȷɆ
ȫȸȵɆɂȽɈȹȵȸɃȪȮɆ(Ȯȸ100 ȴȶ).

țȼȪȷȮȪȺȼFDDI ȬȸȶȷȸȭȸȶȸȻȷȸȬɅȬȪȯȼȻɉȷȪ
ȼȯȿȷȸȵȸȭȲȲToken Ring (ȻȼȪȷȮȪȺȼIEEE 802.5) Ȳ
ȸȫȯȻȹȯɁȲȬȪȯȼȻȸȬȶȯȻȼȲȶȸȻȼɆȻȷȯȳ,ȼ.ȴ. ȽȸȫȯȲȿ
ȼȯȿȷȸȵȸȭȲȳȸȮȲȷȪȴȸȬɅȯȾȸȺȶȪȼɅȴȪȮȺȸȬ. ȘȮȷȪȴȸȽ
ɇȼȲȿȼȯȿȷȸȵȸȭȲȳȲȶȯɈȼȻɉȻȽɃȯȻȼȬȯȷȷɅȯȺȪȱȵȲɁȲɉ.
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ȜȯȿȷȸȵȸȭȲɉ Ethernet

ȌȷȪɁȪȵȯ1990-ȿȭȸȮȸȬȹȸɉȬȲȵȲȻɆȻȹȯɀȲȾȲȴȪɀȲȲȷȪȸȻȷȸȬȯȬȲȼȸȳȹȪȺɅ(10BASE-
T)ȲȸȹȼȸȬȸȵȸȴȷȪ(10BASE-FL).

ʳ Ȍ1995 ȭ.ðȻȼȪȷȮȪȺȼFastEthernet(IEEE802.3u).

ʳ Ȍ1998 ȭ.ðȻȼȪȷȮȪȺȼGigabitEthernet(IEEE802.3zȲ802.3ab).

ʳ Ȍ2002 ȭ.ð10 GigabitEthernet(IEEE802.3aȯ).

ʳ Ȍ2010 ȭ.ðȻȼȪȷȮȪȺȼ40 Ȳ100 GigabitEthernet(IEEE802.3ba).

ȌȷȪȻȼȸɉɃȯȯȬȺȯȶɉȻȼȪȷȮȪȺȼɅFastEthernet, GigabitEthernet, 10 GigabitEthernet,
40 Ȳ100 GigabitEthernetȸȫɄȯȮȲȷȯȷɅȬȸȮȲȷȻȼȪȷȮȪȺȼIEEE802.3-2012

ȗȪ ȹȺȪȴȼȲȴȯ ȻȽɃȯȻȼȬȽȯȼ ɁȯȼɅȺȯ ȾȸȺȶȪȼȪ ȴȪȮȺȸȬ Ethernet:

ʳ ȴȪȮȺEthernet II (Ethernet ȬȯȺȻȲȲ2 ȲȵȲEthernet DIX);

ʳ ȴȪȮȺIEEE 802.3 /LLC;

ʳ ȴȪȮȺEthernet SNAP;

ʳ ȴȪȮȺ Raw802.3 (Novell802.3).
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șȸȷɉȼȲȯ ȖȊț-ȪȮȺȯȻȪ

MAC-ȪȮȺȯȻ(Media AccessControl) ñɇȼȸ

ȽȷȲȴȪȵɆȷɅȳȲȮȯȷȼȲȾȲȴȪȼȸȺ,ȴȸȼȸȺɅȳ
ȹȺȲȻȬȪȲȬȪȯȼȻɉȴȪȰȮȸȶȽȻȯȼȯȬȸȶȽ

ȽȻȼȺȸȳȻȼȬȽȬȸȬȺȯȶɉȲȱȭȸȼȸȬȵȯȷȲɉ. Șȷ

ȹȸȱȬȸȵɉȯȼȽȷȲȴȪȵɆȷȸȲȮȯȷȼȲȾȲɀȲȺȸȬȪȼɆ
ȴȪȰȮɅȳȽȱȯȵȻȯȼȲȲ ȮȸȻȼȪȬȵɉȼɆȮȪȷȷɅȯ

ȼȸȵɆȴȸɇȼȸȶȽȽȱȵȽ.

ȏȻȵȲȹȯȺȬɅȳȫȲȼȬȹȯȺȬȸȳȸȴȼȯȼȯȺȪȬȯȷ

1, ȼȸȼȪȴȸȳȪȮȺȯȻɉȬȵɉȯȼȻɉȭȺȽȹȹȸȬɅȶ

(multicast)
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Broadcast ȖȊț
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Multicast ȖȊț
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ȡȪȻȼȷɅȯ Ȳ ȹȽȫȵȲɁȷɅȯ ȪȮȺȯȻȪ IPv4

ȌȻȯȼȲȒȷȼȯȺȷȯȼȲȮȯȷȼȲȾȲȴȪɀȲɉȽȻȼȺȸȳȻȼȬȸȻȽɃȯȻȼȬȵɉȯȼȻɉȽȷȲȴȪȵɆȷɅȶȲIPv4-ȪȮȺȯȻȪȶȲ,

ȴȸȼȸȺɅȯȷȯȮȸȵȰȷɅȹȸȬȼȸȺɉȼɆȻɉȬȭȵȸȫȪȵɆȷȸȳȻȯȼȲ. ȜȪȴȲȯIPv4-ȪȮȺȯȻȪȷȪȱɅȬȪɈȼȻɉ
ȹȽȫȵȲɁȷɅȶȲȪȮȺȯȻȪȶȲ(public addresses).

ȘȮȷȪȴȸɁȲȻȵȸȹȽȫȵȲɁȷɅȿȪȮȺȯȻȸȬȸȭȺȪȷȲɁȯȷȸ,ȹȸɇȼȸȶȽȬȴȪȰȮȸȶȲȱȴȵȪȻȻȸȬIP-Ȼȯȼȯȳ
ȸȹȺȯȮȯȵȯȷȸȼȪȴȷȪȱɅȬȪȯȶȸȯɁȪȻȼȷȸȯȹȺȸȻȼȺȪȷȻȼȬȸIP-ȪȮȺȯȻȸȬ(private addresses). ȡȪȻȼȷɅȯ

IPv4-ȪȮȺȯȻȪȹȺȯȮȷȪȱȷȪɁȯȷɅȮȵɉȲȻȹȸȵɆȱȸȬȪȷȲɉȬȵȸȴȪȵɆȷɅȿȴȸȶȹɆɈȼȯȺȷɅȿȻȯȼɉȿȲȷȯ

ȶȪȺɂȺȽȼȲȱȲȺȽɈȼȻɉȬȒȷȼȯȺȷȯȼ.

șȽȫȵȲɁȷɅȯȪȮȺȯȻȪȷȪȿȸȮɉȼȻɉȬ ȹȺȯȮȯȵȪȿȸȼ1.0.0.1 Ȯȸ223.255.255.254 ȱȪ

ȲȻȴȵɈɁȯȷȲȯȶɁȪȻȼȷɅȿȪȮȺȯȻȸȬIPv4.

ȊȮȺȯȻȷȸȯȹȺȸȻȼȺȪȷȻȼȬȸɁȪȻȼȷɅȿIPv4-ȪȮȺȯȻȸȬȻȸȻȼȸȲȼȲȱ3 ȫȵȸȴȸȬ:

ʳ 10.0.0.0 ð10.255.255.255 (ȴȵȪȻȻȊ);

ʳ 172.16.0.0 ð172.31.255.255 (ȴȵȪȻȻȌ);

ʳ 192.168.0.0 ð192.168.255.255 (ȴȵȪȻȻ ț).

ȒȷȸȭȮȪ ɁȪȻȼȷɅȯ ȪȮȺȯȻȪ ȷȪȱɅȬȪɈȼ ȻȯȺɅȶȲ, Ȫ ȹȽȫȵȲɁȷɅȯ ðȫȯȵɅȶȲ.
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ȖȪȻȴȪȹȸȮȻȯȼȲðɇȼȸ32-ȫȲȼȷȸȯɁȲȻȵȸ,ȮȬȸȲɁȷȪɉȱȪȹȲȻɆ

ȴȸȼȸȺȸȭȸȻȸȮȯȺȰȲȼȷȯȹȺȯȺɅȬȷȽɈȹȸȻȵȯȮȸȬȪȼȯȵɆȷȸȻȼɆȯȮȲȷȲɀȬȼȯȿ
ȺȪȱȺɉȮȪȿ,ȴȸȼȸȺɅȯȸȹȺȯȮȯȵɉɈȼȲȮȯȷȼȲȾȲȴȪȼȸȺȹȸȮȻȯȼȲȲ

ȷȯȹȺȯȺɅȬȷȽɈȹȸȻȵȯȮȸȬȪȼȯȵɆȷȸȻȼɆȷȽȵȯȳȬȼȯȿȺȪȱȺɉȮȪȿ,ȴȸȼȸȺɅȯ

ȸȹȺȯȮȯȵɉɈȼȲȮȯȷȼȲȾȲȴȪȼȸȺȽȱȵȪ. ȖȪȻȴȪȱȪȹȲȻɅȬȪȯȼȻɉȬȼȸɁȯɁȷȸ-
ȮȯȻɉȼȲɁȷȸȶȹȺȯȮȻȼȪȬȵȯȷȲȲȪȷȪȵȸȭȲɁȷȸIP-ȪȮȺȯȻȽ.
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șȵȪȷȲȺȸȬȪȷȲȯ ȹȸȮȻȯȼȯȳ

ȔȸȵȲɁȯȻȼȬȸȹȸȮȻȯȼȯȳ= 2s, ȭȮȯs ðȴȸȵȲɁȯȻȼȬȸȫȲȼȸȬ,ȱȪȷɉȼɅȿȹȸȮȲȮȯȷȼȲȾȲȴȪȼȸȺ

ȻȯȼȲȲȱɁȪȻȼȲ,ȸȼȬȯȮȯȷȷȸȳȹȸȮȲȮȯȷȼȲȾȲȴȪȼȸȺȽȱȵȪ.

ȔȸȵȲɁȯȻȼȬȸȽȱȵȸȬȬȴȪȰȮȸȳȹȸȮȻȯȼȲ= 2nð2, ȭȮȯnðȴȸȵȲɁȯȻȼȬȸȫȲȼȸȬ,ȸȻȼȪȬɂȲȿȻɉ

Ȭ ɁȪȻȼȲ,ȲȮȯȷȼȲȾȲɀȲȺȽɈɃȯȳȽȱȯȵ,Ȫ ȮȬȪȪȮȺȯȻȪð ȪȮȺȯȻȹȸȮȻȯȼȲȲ
ɂȲȺȸȴȸȬȯɃȪȼȯȵɆȷɅȳȪȮȺȯȻðȬȴȪȰȮȸȳȹȸȵȽɁȯȷȷȸȳȹȸȮȻȯȼȲȱȪȺȯȱȯȺȬȲȺȸȬȪȷɅ.

ȗȯȸȫȿȸȮȲȶȸȺȪȱȫȲȼɆȻȯȼɆ192.168.1.0 ȷȪ20 ȹȸȮȻȯȼȯȳȹȸ6 ȴȸȶȹɆɈȼȯȺȸȬȬ
ȴȪȰȮȸȳ.

25 = 32

ȜȪȴȲȶȸȫȺȪȱȸȶ,5 ȹȯȺȬɅȿȫȲȼȸȬ4-ȭȸȸȴȼȯȼȪȫȽȮȽȼȲȻȹȸȵɆȱȸȬȪȷɅȮȵɉ

ȲȮȯȷȼȲȾȲȴȪɀȲȲȹȸȮȻȯȼȲ,ȪȸȻȼȪȬɂȲȯȻɉ3 ȫȲȼȪðȮȵɉȲȮȯȷȼȲȾȲȴȪɀȲȲȽȱȵȸȬȬȷȲȿ.
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ȚȪȱȮȯȵȯȷȲȯ ȷȪ ȹȸȮȻȯȼȲ

ȎȸȹȽȻȼȲȶ,ȸȺȭȪȷȲȱȪɀȲɉȲȻȹȸȵɆȱȽȯȼȻȯȼɆȴȵȪȻȻȪț192.168.1.0/ 24. ȜȺȯȫȽȯȼȻɉȺȪȱȮȯȵȲȼɆȯȯȷȪ6

ȹȸȮȻȯȼȯȳ.ȌȹȸȮȻȯȼɉȿ1, 2, 3 Ȳ4 ȮȸȵȰȷȸȫɅȼɆ10 ȽȱȵȸȬ,Ȭ5-ȳȹȸȮȻȯȼȲð50 ȽȱȵȸȬ,Ȭ6-ȳȹȸȮȻȯȼȲð100.

ȜȯȸȺȯȼȲɁȯȻȴȲȮȵɉȻȯȼȲȴȵȪȻȻȪț192.168.1.0/ 24 ȮȸȹȽȻȼȲȶȸȯȴȸȵȲɁȯȻȼȬȸȽȱȵȸȬȺȪȬȷȸ254, ȲȺȪȱȫȲȼɆ

ȼȪȴȽɈȻȯȼɆȷȪȹȸȮȻȯȼȲȻȼȺȯȫȽȯȶɅȶȴȸȵȲɁȯȻȼȬȸȶȽȱȵȸȬȫȯȱȲȻȹȸȵɆȱȸȬȪȷȲɉVLSMȷȯȬȸȱȶȸȰȷȸ.

țȷȪɁȪȵȪȮȯȵȲȶȻȯȼɆ192.168.1.0/ 24 ȷȪȮȬȯȹȸȮȻȯȼȲ. ȎȵɉɇȼȸȭȸȲȱ4-ȭȸȸȴȼȯȼȪȷȯȸȫȿȸȮȲȶȸȱȪȷɉȼɆ1 ȫȲȼ

ȮȵɉȲȮȯȷȼȲȾȲȴȪȼȸȺȪȹȸȮȻȯȼȲ,ȼȪȴȲȶȸȫȺȪȱȸȶ,ȮȵɉȲȮȯȷȼȲȾȲȴȪɀȲȲȽȱȵȸȬȸȻȼȪȷȯȼȻɉ7 ȫȲȼȸȬ. ȌȲȼȸȭȯ

ȹȸȵȽɁȪȯȼȻɉȮȬȯȹȸȮȻȯȼȲ: 192.168.1.0/ 25 Ȳ192.168.1.128/ 25, ȬȴȪȰȮȸȳȲȱȴȸȼȸȺɅȿȶȸȰȯȼȫɅȼɆȹȸ126

(27 ð2) ȽȱȵȸȬ. șȯȺȬȽɈȲȱȷȲȿȸȻȼȪȬȲȶ,ȼȪȴȴȪȴȼȺȯȫȽȯȼȻɉ,ɁȼȸȫɅȬ6-ȳȹȸȮȻȯȼȲȫɅȵȸ100 ȽȱȵȸȬ,ȪȬȼȸȺȽɈ

ȺȪȱȮȯȵȲȶȯɃȯȷȪȮȬȯȹȸȮȻȯȼȲ. ȎȵɉɇȼȸȭȸȬȸȱɆȶȯȶ1 ȫȲȼȲȱȸȻȼȪȬɂȲȿȻɉ7 ȫȲȼȸȬ,ȸȼȬȯȮȯȷȷɅȿȹȸȮ

ȲȮȯȷȼȲȾȲȴȪȼȸȺȽȱȵȪ. ȜȪȴȲȶȸȫȺȪȱȸȶ,ȹȸȵȽɁȪȯȼȻɉȮȬȯȹȸȮȻȯȼȲ: 192.168.1.128/ 26 Ȳ192.168.1.192/ 26, Ȭ

ȴȪȰȮȸȳȲȱȴȸȼȸȺɅȿȮȸȹȽȻȼȲȶȸȯȴȸȵȲɁȯȻȼȬȸȽȱȵȸȬȺȪȬȷȸ62 (26ð2). șȯȺȬȽɈȹȸȮȻȯȼɆȷȯȸȫȿȸȮȲȶȸȸȻȼȪȬȲȼɆ

Ȯȵɉ5-ȳȹȸȮȻȯȼȲ,ȬȴȸȼȸȺȸȳȮȸȵȰȷȸȫɅȼɆ50 ȽȱȵȸȬ,ȪȲȱȬȼȸȺȸȳȹȸȮȻȯȼȲȻȾȸȺȶȲȺȸȬȪȼɆȯɃȯɁȯȼɅȺȯȹȸȮȻȯȼȲ.

ȎȵɉɇȼȸȭȸȱȪȳȶȯȶȯɃȯ2 ȫȲȼȪȲȱȸȻȼȪȬɂȲȿȻɉ6 ȫȲȼȸȬ,ȸȼȬȯȮȯȷȷɅȿȹȸȮȲȮȯȷȼȲȾȲȴȪȼȸȺȽȱȵȪ. ȌȺȯȱȽȵɆȼȪȼȯ

ȹȸȵȽɁȲȶɁȯȼɅȺȯȹȸȮȻȯȼȲȻ14 (24 ð2) ȽȱȵȪȶȲȬȴȪȰȮȸȳ,ɁȼȸȹȸȱȬȸȵȲȼȪȮȺȯȻȸȬȪȼɆȼȺȯȫȽȯȶȸȯȴȸȵȲɁȯȻȼȬȸ

ȽȱȵȸȬ,ȷȯȸȫȿȸȮȲȶɅȿȮȵɉȹȸȮȻȯȼȯȳ1, 2, 3 Ȳ4.
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ȚȪȱȮȯȵȯȷȲȯ ȷȪ ȹȸȮȻȯȼȲ

30



ȔȪȴȲȯ ȪȮȺȯȻȪ ȶȸȰȷȸ ȷȪȱȷȪɁȪȼɆ 
ȽȱȵȪȶ?

ȗȪȹȺȲȶȯȺ, ȯȻȼɆ ȹȸȮȻȯȼɆ 10.1.1.0 Ȼ ȶȪȻȴȸȳ 255.255.255.0

ȎȲȪȹȪȱȸȷ ȹȸȮȻȯȼȲ ȹȸȵȽɁȪȯȼȻɉ 10.1.1.0 ð10.1.1.255

ȗȸ ȹȯȺȬɅȳ Ȳ ȹȸȻȵȯȮȷȲȳ ȪȮȺȯȻ ȷȯȵɆȱɉ ȷȪȱȷȪɁȪȼɆ ȿȸȻȼȪȶ, ɇȼȲ 
ȪȮȺȯȻȪ ȷȪȱɅȬȪɈȼȻɉ ȵȸȴȪȵɆȷɅȳ ȪȮȺȯȻ ȹȸȮȻȯȼȲ (local) Ȳ 

ɂȲȺȸȴȸȬȯɃȪȼȯȵɆȷɅȳ ȪȮȺȯȻ (broadcast).

Ȝ.ȯ. ȮȲȪȹȪȱȸȷ ȷȪȱȷȪɁȪȯȶɅȿ ȪȮȺȯȻȸȬ ȫȽȮȯȼ 10.1.1.1 ð
10.1.1.254
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șȸȬȼȸȺȲȼȯȵȲ

32

șȸȬȼȸȺȲȼȯȵɆ(repeater) ɉȬȵɉȵȻɉȻȪȶɅȶ
ȹȺȸȻȼɅȶȲȱȻȯȼȯȬɅȿȽȻȼȺȸȳȻȼȬ. ȘȷȹȺȯȮȻȼȪȬȵɉȵ
ȻȸȫȸȳȽȻȼȺȸȳȻȼȬȸȾȲȱȲɁȯȻȴȸȭȸȽȺȸȬȷɉȶȸȮȯȵȲ
OSI, ȲȻȹȸȵɆȱȽȯȶȸȯȮȵɉȻȸȯȮȲȷȯȷȲɉȻȯȭȶȯȷȼȸȬ
ȻȺȯȮɅȹȯȺȯȮȪɁȲȮȪȷȷɅȿȻɀȯȵɆɈȽȬȯȵȲɁȯȷȲɉ
ȸȫɃȯȳȮȵȲȷɅȻȯȼȲ.
ȌȻȯȼɉȿEthernet ȷȪȸȻȷȸȬȯȴȸȪȴȻȲȪȵɆȷȸȭȸ

ȴȪȫȯȵɉȹȺȲȶȯȷɉȵȲȻɆȮȬȽȿȹȸȺȼȸȬɅȯȹȸȬȼȸȺȲȼȯȵȲ,
ȻȬɉȱɅȬȪɈɃȲȯȮȬȪȾȲȱȲɁȯȻȴȲȿȻȯȭȶȯȷȼȪ.ȚȪȫȸȼȪȵ
ȹȸȬȼȸȺȲȼȯȵɆȻȵȯȮȽɈɃȲȶȸȫȺȪȱȸȶ: ȸȷȹȺȲȷȲȶȪȵ
ȻȲȭȷȪȵɅȲȱȸȮȷȸȭȸȻȯȭȶȯȷȼȪȻȯȼȲ,ȽȻȲȵȲȬȪȵȲȿ,
ȬȸȻȻȼȪȷȪȬȵȲȬȪȵȻȲȷȿȺȸȷȲȱȪɀȲɈȲȹȯȺȯȮȪȬȪȵȬ
ȮȺȽȭȸȳ. șȸȬȼȸȺȲȼȯȵȲȷȯȬɅȹȸȵȷɉȵȲȻȵȸȰȷȽɈ
ȾȲȵɆȼȺȪɀȲɈȲȮȺȽȭȽɈȸȫȺȪȫȸȼȴȽȼȺȪȾȲȴȪ,ȼ.ȴ. ȷȯ
ɉȬȵɉȵȲȻɆȲȷȼȯȵȵȯȴȼȽȪȵɆȷɅȶȲȽȻȼȺȸȳȻȼȬȪȶȲ.
ȜȪȴȰȯȸȫɃȯȯȴȸȵȲɁȯȻȼȬȸȹȸȬȼȸȺȲȼȯȵȯȳȲ
ȻȸȯȮȲȷɉȯȶɅȿȲȶȲȻȯȭȶȯȷȼȸȬȫɅȵȸȸȭȺȪȷȲɁȯȷȸ
Ȳȱ-ȱȪȬȺȯȶȯȷȷɅȿȱȪȮȯȺȰȯȴȲȮȺȽȭȲȿȹȺȲɁȲȷ.



ȔȸȷɀȯȷȼȺȪȼȸȺɅ

33

șȸȬȼȸȺȲȼȯȵɆ,ȴȸȼȸȺɅȳȲȶȯȯȼȷȯȻȴȸȵɆȴȸ
ȹȸȺȼȸȬȲȻȸȯȮȲȷɉȯȼȷȯȻȴȸȵɆȴȸȾȲȱȲɁȯȻȴȲȿ
ȻȯȭȶȯȷȼȸȬȻȯȼȲ,ȷȪȱɅȬȪȯȼȻɉȴȸȷɀȯȷȼȺȪȼȸȺȸȶ
(concentrator, ȼȪȴȰȯȲȱȬȯȻȼȯȷȴȪȴȿȪȫ(hub)).
ȔȸȷɀȯȷȼȺȪȼȸȺȹȺȯȮȻȼȪȬȵɉȯȼȻȸȫȸȳȽȻȼȺȸȳȻȼȬȸ
ȾȲȱȲɁȯȻȴȸȭȸȽȺȸȬȷɉȶȸȮȯȵȲOSI, ȸȻȷȸȬȷȸȳ
ȱȪȮȪɁȯȳȴȸȼȸȺȸȭȸɉȬȵɉȯȼȻɉȹȸȬȼȸȺȯȷȲȯ
ȻȲȭȷȪȵȪ,ȹȸȻȼȽȹȲȬɂȯȭȸȻȸȮȷȸȭȸȲȱȻȬȸȲȿ
ȹȸȺȼȸȬȷȪȬȻȯȸȻȼȪȵɆȷɅȯȪȴȼȲȬȷɅȯȹȸȺȼɅ,
ȹȺȯȮȬȪȺȲȼȯȵɆȷȸȬȸȻȻȼȪȷȪȬȵȲȬȪɉȲȿ. Șȷȷȯ
ȬɅȹȸȵȷɉȯȼȷȲȴȪȴȸȳȾȲȵɆȼȺȪɀȲȲȼȺȪȾȲȴȪȲ
ȮȺȽȭȸȳȸȫȺȪȫȸȼȴȲȮȪȷȷɅȿ,ȹȸɇȼȸȶȽȻȯȼȲ,
ȹȸȻȼȺȸȯȷȷɅȯȻ ȲȻȹȸȵɆȱȸȬȪȷȲȯȶ
ȴȸȷɀȯȷȼȺȪȼȸȺȸȬ,ȶȸȭȽȼȲȶȯȼɆȺȪȱȵȲɁȷȽɈ
ȾȲȱȲɁȯȻȴȽɈȼȸȹȸȵȸȭȲɈ,ȷȸ ȵȸȭȲɁȯȻȴȪɉ
ȼȸȹȸȵȸȭȲɉȬȻȯȭȮȪȸȻȼȪȷȯȼȻɉɂȲȷȷȸȳ.



ȖȸȻȼ 
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ȖȸȻȼȬȸȼȵȲɁȲȯȸȼȴȸȷɀȯȷȼȺȪȼȸȺȪ
ȷȯȹȺȸȻȼȸȽȻȲȵȲȬȪȵȲȬȸȻȻȼȪȷȪȬȵȲȬȪȵ
ȾȸȺȶȽȻȲȭȷȪȵȪȹȺȲȯȭȸȹȯȺȯȮȪɁȯȻ
ȸȮȷȸȭȸȹȸȺȼȪȷȪȮȺȽȭȸȳ,ȷȸȲȸȫȵȪȮȪȵ
ȷȯȴȸȼȸȺɅȶȲȲȷȼȯȵȵȯȴȼȽȪȵɆȷɅȶȲ
ȾȽȷȴɀȲɉȶȲ. ȘȷȹȯȺȯȻɅȵȪȵɁȯȺȯȱȻȯȫɉ
ȴȪȮȺɅ(ȫȵȸȴȮȪȷȷɅȿȴȪȷȪȵɆȷȸȭȸ
ȽȺȸȬȷɉ)ȼȸȵɆȴȸȬȼȸȶȻȵȽɁȪȯ,ȯȻȵȲ
ȼȪȴȪɉȹȯȺȯȮȪɁȪȮȯȳȻȼȬȲȼȯȵɆȷȸȫɅȵȪ
ȷȯȸȫȿȸȮȲȶȪ,ȼȸȯȻȼɆȯȻȵȲȾȲȱȲɁȯȻȴȲȳ
ȪȮȺȯȻ(ȖȊț-ȪȮȺȯȻ)ȽȱȵȪȷȪȱȷȪɁȯȷȲɉ
ȹȺȲȷȪȮȵȯȰȪȵȮȺȽȭȸȶȽȻȯȭȶȯȷȼȽȻȯȼȲ
ȲȵȲȮȺȽȭȸȳȻȯȼȲ. ȎȯȵȪȵȸȷɇȼȸȻ
ȹȸȶȸɃɆɈȿȺȪȷȲȶȸȳȬȹȪȶɉȼȲȼȪȫȵȲɀɅ
ȴȸȶȶȽȼȪɀȲȲðȼȪȫȵȲɀɅȻȸȸȼȬȯȼȻȼȬȲɉ
ȻȬȸȲȿȹȸȺȼȸȬȲ ȲȻȹȸȵɆȱȽȯȶɅȿȬ
ȴȪȰȮȸȳȻȯȼȲ(ȻȯȭȶȯȷȼȯȻȯȼȲ)ȖȊț-
ȪȮȺȯȻȸȬ,ȴȸȼȸȺȽɈȾȸȺȶȲȺȸȬȪȵȻȺȪȱȽ
ȹȸȻȵȯȬȴȵɈɁȯȷȲɉȹȲȼȪȷȲɉ.
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ȔȸȶȶȽȼȪȼȸȺȶȸȰȯȼȫɅȼɆȸȫȸȺȽȮȸȬȪȷ
ȫȸȵɆɂȲȶȴȸȵȲɁȯȻȼȬȸȶȹȸȺȼȸȬȲ
ȹȪȺȪȵȵȯȵɆȷȸȽȻȼȪȷȪȬȵȲȬȪȼɆȷȯȻȴȸȵɆȴȸ
ȻȸȯȮȲȷȯȷȲȳȶȯȰȮȽȺȪȱȷɅȶȲȹȪȺȪȶȲ
ȹȸȺȼȸȬ,ɁȼȸȸȫȯȻȹȯɁȲȬȪȯȼȸȮȷȸȬȺȯȶȯȷȷȸȯ
ȬȱȪȲȶȸȮȯȳȻȼȬȲȯȹȸȮȴȵɈɁȯȷȷɅȿȴ ȷȯȶȽ
ȽȻȼȺȸȳȻȼȬ. șȺȲȹȯȺȯȮȪɁȯȴȪȮȺȪɁȯȺȯȱ
ȴȸȶȶȽȼȪȼȸȺȬ ȷȯȶȻȸȱȮȪȯȼȻɉȸȼȮȯȵɆȷɅȳ
ȬȲȺȼȽȪȵɆȷɅȳȲȵȲȺȯȪȵɆȷɅȳ(ȬȱȪȬȲȻȲȶȸȻȼȲ
ȸȼȪȺȿȲȼȯȴȼȽȺɅ)ȴȪȷȪȵ,ȹȸȴȸȼȸȺȸȶȽȮȪȷȷɅȯ
ȹȯȺȯȻɅȵȪɈȼȻɉȷȪȹȺɉȶȽɈȸȼ ȹȸȺȼȪ-
ȲȻȼȸɁȷȲȴȪȴ ȹȸȺȼȽ-ȹȸȵȽɁȪȼȯȵɈȻ
ȶȪȴȻȲȶȪȵɆȷȸȬȸȱȶȸȰȷȸȳȮȵɉȲȻȹȸȵɆȱȽȯȶȸȳ
ȼȯȿȷȸȵȸȭȲȲȻȴȸȺȸȻȼɆɈ.
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ȏȻȵȲȬ ȼȪȫȵȲɀȯȴȸȶȶȽȼȪɀȲȲ
ȸȼȻȽȼȻȼȬȽȯȼȱȪȹȲȻɆȻȸȸȼȬȯȼȻȼȬȲɉ
MAC-ȪȮȺȯȻȪȽȻȼȺȸȳȻȼȬȪȲȹȸȺȼȪ
ȴȸȶȶȽȼȪȼȸȺȪȲȵȲȖȊț-ȪȮȺȯȻ
ȷȪȱȷȪɁȯȷȲɉ ɉȬȵɉȯȼȻɉ
ɂȲȺȸȴȸȬȯɃȪȼȯȵɆȷɅȶ(ȴȪȮȺ
ȹȺȯȮȷȪȱȷȪɁȯȷȬȻȯȶȽȱȵȪȶȻȯȼȲ),
ȼȸȴȸȶȶȽȼȪȼȸȺȹȯȺȯȮȪȯȼȴȪȮȺɅ
ɁȯȺȯȱȬȻȯȹȸȺȼɅ,ȼ.ȯ. ȺȪȫȸȼȪȯȼȴȪȴ
ȴȸȷɀȯȷȼȺȪȼȸȺ.
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ȖȪȺɂȺȽȼȲȱȪȼȸȺ(router) ð ɇȼȸ
ȽȻȼȺȸȳȻȼȬȸȻȯȼȯȬȸȭȸ(ȼȺȯȼɆȯȭȸ)ȽȺȸȬȷɉ
ȶȸȮȯȵȲOSI, ȸȻȷȸȬȷȸȳȱȪȮȪɁȯȳ
ȴȸȼȸȺȸȭȸɉȬȵɉȯȼȻɉȪȷȪȵȲȱȵȸȭȲɁȯȻȴȲȿ
(ȻȯȼȯȬɅȿ)ȪȮȺȯȻȸȬ(ɁȪɃȯȬȻȯȭȸIP-
ȪȮȺȯȻȸȬ)ȲȸȹȺȯȮȯȵȯȷȲȯȷȪȲȵȽɁɂȯȭȸ
ȶȪȺɂȺȽȼȪȹȯȺȯȮȪɁȲȹȪȴȯȼȪȸȼ
ȲȻȼȸɁȷȲȴȪȴȹȸȵȽɁȪȼȯȵɈ.
ȖȪȺɂȺȽȼȲȱȪȼȸȺȬɅȹȸȵȷɉȯȼ

ȾȽȷȴɀȲȲȾȲȱȲɁȯȻȴȸȭȸ,ȴȪȷȪȵɆȷȸȭȸȲ
ȻȯȼȯȬȸȭȸȽȺȸȬȷȯȳȶȸȮȯȵȲOSI. ȗȪ
ȹȯȺȬɅȿȮȬȽȿȽȺȸȬȷɉȿȸȷ
ȬȱȪȲȶȸȮȯȳȻȼȬȽȯȼȻ ȵȸȴȪȵɆȷɅȶȲ
ȻȯȼɉȶȲȲȵȲȺȪȱȵȲɁȷɅȶȲȻȯȭȶȯȷȼȪȶȲ
ȸȮȷȸȳȻȯȼȲ,ȷȪȼȺȯȼɆȯȶðȹȺȲȷȲȶȪȯȼ
ȺȯɂȯȷȲȯȸ ȮȪȵɆȷȯȳɂȯȶȶȪȺɂȺȽȼȯ
ȹȪȴȯȼȸȬ.
ȖȪȺɂȺȽȼȲȱȪȼȸȺȶȸȰȯȼȻȸȯȮȲȷɉȼɆ

ȶȯȰȮȽȻȸȫȸȳȴȪȴȶȲȷȲȶȽȶȮȬȯȻȯȼȲ.



IEEE 802.11 ȲȵȲ Wi-Fi

ȜȯȺȶȲȷçWi-FièȷȯɉȬȵɉȯȼȻɉȼȯȿȷȲɁȯȻȴȲȶ,ȷȸȪȴȼȲȬȷȸȹȺȲȶȯȷɉȯȼȻɉȻȸȬȺȯȶȯȷȷɅȶȲ

ȹȸȵɆȱȸȬȪȼȯȵɉȶȲ. șȸȮȪȫȫȺȯȬȲȪȼȽȺȸȳWi-Fi, ȬȷȪȻȼȸɉɃȯȯȬȺȯȶɉȹȸȷȲȶȪȯȼȻɉɀȯȵȸȯȻȯȶȯȳȻȼȬȸ
ȻȼȪȷȮȪȺȼȸȬȹȯȺȯȮȪɁȲɀȲȾȺȸȬɅȿȹȸȼȸȴȸȬȮȪȷȷɅȿȹȸȺȪȮȲȸȴȪȷȪȵȪȶIEEE802.11.

ȋȯȻȹȺȸȬȸȮȷɅȯȵȸȴȪȵɆȷɅȯȻȯȼȲȲȶȯɈȼȺɉȮȹȺȯȲȶȽɃȯȻȼȬȹȯȺȯȮȹȺȸȬȸȮȷɅȶȲȵȸȴȪȵɆȷɅȶȲ
ȻȯȼɉȶȲ:

ʳ ȫɅȻȼȺȸȯȺȪȱȬȯȺȼɅȬȪȷȲȯ,ɁȼȸȸɁȯȷɆȽȮȸȫȷȸȹȺȲȹȺȸȬȯȮȯȷȲȲȹȺȯȱȯȷȼȪɀȲȳȲȵȲȬȽȻȵȸȬȲɉȿ
ȺȪȫȸȼɅȬȷȯȸȾȲȻȪ;

ʳ ȷȯȸȭȺȪȷȲɁȯȷȷȸȯȹȯȺȯȶȯɃȯȷȲȯȹȸȵɆȱȸȬȪȼȯȵȯȳȶȸȫȲȵɆȷɅȿȽȻȼȺȸȳȻȼȬ,ȹȸȮȴȵɈɁȯȷȷɅȿȴ

ȵȸȴȪȵɆȷȸȳȫȯȻȹȺȸȬȸȮȷȸȳȻȯȼȲ,ȬȹȺȯȮȯȵȪȿȱȸȷɅȮȯȳȻȼȬȲɉȫȯȱȺȪȱȺɅȬȪȻȸȯȮȲȷȯȷȲɉȫȵȪȭȸȮȪȺɉ

ȾȽȷȴɀȲȲȺȸȽȶȲȷȭȪȶȯȰȮȽȼȸɁȴȪȶȲȮȸȻȼȽȹȪ;

ʳ ȶȷȸȭȸȻȼȸȺȸȷȷȯȯȲȻȹȸȵɆȱȸȬȪȷȲȯȻȸȬȺȯȶȯȷȷɅȿȻȯȼȯȳȱȪȻɁȯȼȬɅȻȸȴȲȿȻȴȸȺȸȻȼȯȳȹȯȺȯȮȪɁȲ
ȲȷȾȸȺȶȪɀȲȲȮȵɉȺȯɂȯȷȲɉȸɁȯȷɆɂȲȺȸȴȸȭȸȻȹȯȴȼȺȪȱȪȮȪɁ;

ʳ ȹȺȸȻȼȪɉȸȺȭȪȷȲȱȪɀȲɉȫȯȻȹȺȸȬȸȮȷȸȳȵȸȴȪȵɆȷȸȳȻȯȼȲȬȻȵȽɁȪȯ,ȴȸȭȮȪȹȺȸȴȵȪȮȴȪȴȪȫȯȵɉ

ȷȯȬȸȱȶȸȰȷȪ.

38
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șȸȮ ȫȯȻȹȺȸȬȸȮȷɅȶȲȴȵȲȯȷȼȻȴȲȶȲ
ȽȻȼȺȸȳȻȼȬȪȶȲȹȸȷȲȶȪɈȼȻɉȽȻȼȺȸȳȻȼȬȪȻȸ
ȬȻȼȺȸȯȷȷɅȶȲȲȵȲ ȽȻȼȪȷȸȬȵȯȷȷɅȶȲ
ȫȯȻȹȺȸȬȸȮȷɅȶȲȻȯȼȯȬɅȶȲȪȮȪȹȼȯȺȪȶȲ(Wireless
Network Interface Card, Wireless NIC), ȴȸȼȸȺɅȯ
ȸȫȯȻȹȯɁȲȬȪɈȼȴȵȲȯȷȼȻȴȲȶȽȻȼȺȸȳȻȼȬȪȶ
ȲȷȼȯȺȾȯȳȻȮȵɉȹȸȮȴȵɈɁȯȷȲɉȴȫȯȻȹȺȸȬȸȮȷȸȳ
ȻȯȼȲ.
ȋȯȻȹȺȸȬȸȮȷȸȳȪȮȪȹȼȯȺȶȸȰȯȼȫɅȼɆ:
¶ ȬȻȼȺȸȯȷȷɅȶȬ ȶȪȼȯȺȲȷȻȴȽɈȹȵȪȼȽ
ȷȸȽȼȫȽȴȪ,ȹȵȪȷɂȯȼȪ,ȻȶȪȺȼȾȸȷȪ,ɇȵȯȴȼȺȸȷȷȸȳ
ȴȷȲȭȲȲȼ.Ȯ.;
¶ ȬȷȽȼȺȯȷȷȲȶ,ȹȺȯȮȻȼȪȬȵɉɈɃȲȶȻȸȫȸȳ
ȸȼȮȯȵɆȷȽɈȹȯɁȪȼȷȽɈȹȵȪȼȽ,ȽȻȼȪȷȪȬȵȲȬȪȯȶȽɈ
ȬȻȵȸȼPCI,PCIExpress, PCIeȴȸȶȹɆɈȼȯȺȪ;
¶ ȬȷȯɂȷȲȶ,ȹȸȮȴȵɈɁȪɈɃȲȶȻɉȴȴȸȶȹɆɈȼȯȺȽ
ȲȵȲȷȸȽȼȫȽȴȽɁȯȺȯȱȲȷȼȯȺȾȯȳȻUSB ȲȵȲ
CardBus(PCMCIA).



ȜȸɁȴȲ ȮȸȻȼȽȹȪ
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ȜȸɁȴȪȮȸȻȼȽȹȪ(Access Point) ȼȪȴȰȯȴȪȴȲ
ȫȯȻȹȺȸȬȸȮȷȸȳȪȮȪȹȼȯȺȺȯȪȵȲȱȽȯȼȾȽȷȴɀȲȲȖȊț-
ȹȸȮȽȺȸȬȷɉȲ ȻȸȸȼȬȯȼȻȼȬȽɈɃȯȭȸȾȲȱȲɁȯȻȴȸȭȸ
ȽȺȸȬȷɉȲȵȲȽȺȸȬȷȯȳ802.11.
ȜȸɁȴȪȮȸȻȼȽȹȪɉȬȵɉȯȼȻɉȸȻȷȸȬȷɅȶ

ȴȸȶȹȸȷȯȷȼȸȶȲȷȾȺȪȻȼȺȽȴȼȽȺɅȫȯȻȹȺȸȬȸȮȷȸȳ
ȻȯȼȲ,ɁȯȺȯȱȴȸȼȸȺɅȳȸȻȽɃȯȻȼȬȵɉȯȼȻɉȸȫȶȯȷ
ȲȷȾȸȺȶȪɀȲȯȳȶȯȰȮȽ ȫȯȻȹȺȸȬȸȮȷɅȶȲ
ȴȵȲȯȷȼȻȴȲȶȲȽȻȼȺȸȳȻȼȬȪȶȲ,ȪȼȪȴȰȯȹȸȮȴȵɈɁȯȷȲȯ
ȴȸȫɃȯȳȺȪȻȹȺȯȮȯȵȲȼȯȵɆȷȸȳȻȲȻȼȯȶȯ(ȸȫɅɁȷȸ
ȻȯȼȲEthernet). ȎȵɉȹȸȮȴȵɈɁȯȷȲɉȴȹȺȸȬȸȮȷȸȶȽ
ȻȯȭȶȯȷȼȽȽ ȼȸɁȴȲȮȸȻȼȽȹȪȲȶȯȯȼȻɉȻȯȼȯȬȸȳ
ȲȷȼȯȺȾȯȳȻEthernet ȻȺȪȱɄȯȶȸȶRJ-45 (uplink
port). ȡȯȺȯȱɇȼȸȼȰȯ ȲȷȼȯȺȾȯȳȻȶȸȰȯȼ
ȸȻȽɃȯȻȼȬȵɉȼɆȻɉȲȯȯȷȪȻȼȺȸȳȴȪ. ȜȸɁȴȲȮȸȻȼȽȹȪ
ȶȸȭȽȼȺȪȫȸȼȪȼɆȴȪȴȬȸȮȷȸȶ2,4 ȲȵȲ5 ȍȍɀ,ȼȪȴȲȬ
ȸȫȸȲȿȮȲȪȹȪȱȸȷȪȿɁȪȻȼȸȼ(dual-mode).
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ȖȪȺɂȺȽȼȲȱȪȼȸȺɅȺȪȫȸȼȪɈȼȷȪȻȯȼȯȬȸȶ

ȽȺȸȬȷȯȶȸȮȯȵȲOSI, ȹȸɇȼȸȶȽȲȿȸȻȷȸȬȷȸȳ

ȱȪȮȪɁȯȳɉȬȵɉȯȼȻɉȪȷȪȵȲȱȻȯȼȯȬɅȿȪȮȺȯȻȸȬ

(ɁȪɃȯȬȻȯȭȸIP-ȪȮȺȯȻȸȬ)ȮȵɉȸȹȺȯȮȯȵȯȷȲɉ

ȷȪȲȵȽɁɂȲȿȶȪȺɂȺȽȼȸȬȹȯȺȯȮȪɁȲȹȪȴȯȼȸȬȸȼ

ȲȻȼȸɁȷȲȴȸȬȴȹȸȵȽɁȪȼȯȵɉȶ.

ȖȪȺɂȺȽȼȲȱȪȼȸȺȶȸȰȯȼȻȸȯȮȲȷɉȼɆȶȯȰȮȽ

ȻȸȫȸȳȴȪȴȶȲȷȲȶȽȶȮȬȯȻȯȼȲ. ȖȪȺɂȺȽȼȲȱȪȼȸȺɅ

ȬȱȪȬȲȻȲȶȸȻȼȲȸȼȶȸȮȯȵȲȶȸȭȽȼȲȶȯȼɆȸȼ1 Ȯȸ8

ȲȷȼȯȺȾȯȳȻȸȬLAN, ȴȸȼȸȺɅȯȲȻȹȸȵɆȱȽɈȼȻɉȮȵɉ

ȹȸȮȴȵɈɁȯȷȲɉȵȸȴȪȵɆȷɅȿȻȯȼȯȳ,Ȳ 1 ȲȵȲ2

ȲȷȼȯȺȾȯȳȻȪWAN, ȹȺȯȮȷȪȱȷȪɁȯȷȷɅȿȮȵɉ

ȻȸȯȮȲȷȯȷȲɉȵȸȴȪȵɆȷɅȿȻȯȼȯȳȻȬȷȯɂȷȯȳȻȯȼɆɈ,

ȴȪȴȹȺȪȬȲȵȸ,ȻȯȼɆɈȲȷȼȯȺȷȯȼ-ȹȺȸȬȪȳȮȯȺȪ



ȘȼȵȲɁȲɉ ȼȸɁȴȲ ȮȸȻȼȽȹȪ Ȳ 
ȶȪȺɂȺȽȼȲȱȪȼȸȺȪ

ȖȯȰȮȽȼȸɁȴȪȶȲȮȸȻȼȽȹȪȲȫȯȻȹȺȸȬȸȮȷɅȶȲȶȪȺɂȺȽȼȲȱȪȼȸȺȪȶȲȻȽɃȯȻȼȬȽɈȼȻȵȯȮȽɈɃȲȯ

ȸȼȵȲɁȲɉ:

¶ ȜȸɁȴȪȮȸȻȼȽȹȪȻȸȯȮȲȷɉȯȼȴȵȲȯȷȼȸȬȼȸȵɆȴȸȬȹȺȯȮȯȵȪȿȸȮȷȸȳȻȯȼȲ,ȬȼȸȬȺȯȶɉȴȪȴ

ȫȯȻȹȺȸȬȸȮȷȸȳȶȪȺɂȺȽȼȲȱȪȼȸȺȸȫȯȻȹȯɁȲȬȪȯȼȹȸȮȴȵɈɁȯȷȲȯȴȺȪȱȷɅȶȻȯȼɉȶ. șȺȲȹȺȲȷɉȼȲȲ
ȺȯɂȯȷȲɉȸȹȯȺȯȮȪɁȯȹȪȴȯȼȪ,ȶȪȺɂȺȽȼȲȱȪȼȸȺȪȷȪȵȲȱȲȺȽȯȼIP-ȪȮȺȯȻ. ȜȸɁȴȪȮȸȻȼȽȹȪȷȯ

ȹȺȲȷȲȶȪȯȼȬȸȬȷȲȶȪȷȲȯIP-ȪȮȺȯȻȴȵȲȯȷȼȪ.

¶ ȖȪȺɂȺȽȼȲȱȪȼȸȺȬɅȹȸȵȷɉȯȼȾȽȷȴɀȲɈȼȺȪȷȻȵɉɀȲȲȪȮȺȯȻȸȬ(Network AddressTranslation,

NAT),ȫȵȪȭȸȮȪȺɉɁȯȶȽȶȷȸȰȯȻȼȬȸȽȻȼȺȸȳȻȼȬȻȯȼȲȶȸȭȽȼȻȸȬȶȯȻȼȷȸȲȻȹȸȵɆȱȸȬȪȼɆȸȮȲȷIP-

ȪȮȺȯȻ,ȬɅȮȯȵȯȷȷɅȳȹȺȸȬȪȳȮȯȺȸȶȽȻȵȽȭȮȵɉȹȸȮȴȵɈɁȯȷȲɉȴ ȒȷȼȯȺȷȯȼ. ȜȪȴȰȯ
ȶȪȺɂȺȽȼȲȱȪȼȸȺȶȸȰȯȼȹȸȮȮȯȺȰȲȬȪȼɆȾȽȷȴɀȲȲȶȯȰȻȯȼȯȬȸȭȸɇȴȺȪȷȪȲȮȲȷȪȶȲɁȯȻȴȲ

ȹȺȲȻȬȪȲȬȪȼɆȴȵȲȯȷȼȪȶIP-ȪȮȺȯȻȪȲȻȬȯȮȯȷȲɉȸȴȸȷȾȲȭȽȺȪɀȲȲȻȹȸȶȸɃɆɈȹȺȸȼȸȴȸȵȪDHCP

(Dynamic Host Configuration Protocol). ȎȺȽȭȲȶȲȻȵȸȬȪȶȲ,ȫȯȻȹȺȸȬȸȮȷȸȳȶȪȺɂȺȽȼȲȱȪȼȸȺ
ȸȫȵȪȮȪȯȼȫȸȵȯȯȺȪȱȬȲȼɅȶȾȽȷȴɀȲȸȷȪȵȸȶȹȸȻȺȪȬȷȯȷȲɈȻȼȸɁȴȸȳȮȸȻȼȽȹȪ.
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ȚȯȰȲȶADHOC(ȺȯȰȲȶȸȮȷȸȺȪȷȭȸȬȸȳȻȯȼȲ)-

ȴȸȷȾȲȭȽȺȪɀȲɉȫȯȻȹȺȸȬȸȮȷȸȳȻȯȼȲ,ȹȺȲȴȸȼȸȺȸȳ

ȹȸȵɆȱȸȬȪȼȯȵȲȶȸȭȽȼȷȯȹȸȻȺȯȮȻȼȬȯȷȷȸ

ȽȻȼȪȷȪȬȵȲȬȪȼɆȻȸȯȮȲȷȯȷȲɉȶȯȰȮȽȻȬȸȲȶȲ

ȽȻȼȺȸȳȻȼȬȪȶȲ,ȸȫȿȸȮɉȻɆȫȯȱȽȻȵȽȭȫȪȱȸȬȸȳ

ȻȼȪȷɀȲȲ. Ȍ ɇȼȸȶȺȯȰȲȶȯȶȸȭȽȼȺȪȫȸȼȪȼɆ

ȫȯȻȹȺȸȬȸȮȷɅȯȹȯȺȻȸȷȪȵɆȷɅȯȲȵȸȴȪȵɆȷɅȯȻȯȼȲ.

ȘȻȷȸȬȷȸȯȮȸȻȼȸȲȷȻȼȬȸȮȪȷȷȸȭȸȺȯȰȲȶȪð

ȹȺȸȻȼȸȼȪȸȺȭȪȷȲȱȪɀȲȲ: ȸȷ ȷȯ ȼȺȯȫȽȯȼ

ȮȸȹȸȵȷȲȼȯȵɆȷȸȭȸȸȫȸȺȽȮȸȬȪȷȲɉ(ȼȸɁȴȲȮȸȻȼȽȹȪ).

ȚȯȰȲȶȶȸȰȯȼȹȺȲȶȯȷɉȼɆȻɉȮȵɉȻȸȱȮȪȷȲɉ

ȬȺȯȶȯȷȷɅȿȻȯȼȯȳȮȵɉȹȯȺȯȮȪɁȲȮȪȷȷɅȿ.


