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ʈʘʟʜʝʣ 1.

1. ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ

2. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʝʪʝʡ

3. ʉʝʪʝʚʳʝ ʫʩʣʫʛʠ ʠ ʩʣʫʞʙʳ

4. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ

5. ʄʝʪʦʜʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ

6. ʊʝʭʥʦʣʦʛʠʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ (ʩʪʝʢʠ ʧʨʦʪʦʢʦʣʦʚ)

7. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ

8. ɸʜʨʝʩʘʮʠʷ IPv4 ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ



ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ 
ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ

ʇʦʪʠʧʫʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦʚʟʘʠʤʦʜʝʡʩʪʚʠʷʢʦʤʧʴʶʪʝʨʥʳʝʩʝʪʠʙʳʚʘʶʪ:

Åʩʚʳʜʝʣʝʥʥʳʤʩʝʨʚʝʨʦʤ(ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ);

Åʆʜʥʦʨʘʥʛʦʚʳʝ

ʉʝʨʚʝʨðʩʧʝʮʠʘʣʴʥʦʚʳʜʝʣʝʥʥʳʡʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡʢʦʤʧʴʶʪʝʨ,ʦʩʥʘʱʝʥʥʳʡʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ
ʧʨʦʛʨʘʤʤʥʳʤʦʙʝʩʧʝʯʝʥʠʝʤ,ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʫʧʨʘʚʣʷʶʱʠʡʨʘʙʦʪʦʡʩʝʪʠʠ/ʠʣʠʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ
ʜʨʫʛʠʤʢʦʤʧʴʶʪʝʨʘʤʩʚʦʠʨʝʩʫʨʩʳ(ʬʘʡʣʳʜʘʥʥʳʭ,ʥʘʢʦʧʠʪʝʣʠ,ʧʨʦʮʝʩʩʦʨʥʦʝʚʨʝʤʷʠʪ.ʜ.).

ʉʝʪʠʪʠʧʘçʢʣʠʝʥʪ-ʩʝʨʚʝʨè(client-server) ʩʦʟʜʘʶʪʩʷʚʫʯʨʝʞʜʝʥʠʷʭʠʣʠʢʨʫʧʥʳʭʧʨʝʜʧʨʠʷʪʠʷʩʙʦʣʴʰʠʤ
ʢʦʣʠʯʝʩʪʚʦʤʧʦʣʴʟʦʚʘʪʝʣʝʡ.

ɺʪʘʢʠʭʩʝʪʷʭʚʳʜʝʣʷʝʪʩʷʦʜʠʥʠʣʠʥʝʩʢʦʣʴʢʦʢʦʤʧʴʶʪʝʨʦʚ,ʥʘʟʳʚʘʝʤʳʭʩʝʨʚʝʨʘʤʠ. ʀʭʟʘʜʘʯʘʩʦʩʪʦʠʪʚ
ʙʳʩʪʨʦʡʠɻ ʬʬʝʢʪʠʚʥʦʡʦʙʨʘʙʦʪʢʝʙʦʣʴʰʦʛʦʯʠʩʣʘʟʘʧʨʦʩʦʚʜʨʫʛʠʭʢʦʤʧʴʶʪʝʨʦʚðʢʣʠʝʥʪʦʚ.

ɺʦʜʥʦʨʘʥʛʦʚʦʡʩʝʪʠ(peer-to-peer) ʚʩʝʢʦʤʧʴʶʪʝʨʳʨʘʚʥʦʧʨʘʚʥʳ. ʂʘʞʜʳʡʢʦʤʧʴʶʪʝʨʤʦʞʝʪʚʳʩʪʫʧʘʪʴ
ʢʘʢʚʨʦʣʠʩʝʨʚʝʨʘ,ʧʨʝʜʦʩʪʘʚʣʷʷʬʘʡʣʳʠʘʧʧʘʨʘʪʥʳʝʨʝʩʫʨʩʳ(ʧʨʠʥʪʝʨʳ,ʞʝʩʪʢʠʝʜʠʩʢʠ,ʧʨʦʛʨʘʤʤʳʠ
ʪ.ʜ.) ʜʨʫʛʠʤʢʦʤʧʴʶʪʝʨʘʤ,ʪʘʢʠʚʨʦʣʠʢʣʠʝʥʪʘ,ʧʦʣʴʟʫʶʱʝʛʦʩʷʨʝʩʫʨʩʘʤʠʜʨʫʛʠʭʢʦʤʧʴʶʪʝʨʦʚ.



ʆʜʥʦʨʘʥʛʦʚʳʝʩʝʪʠ
ʇʨʝʠʤʫʱʝʩʪʚʘ
Åʧʨʦʩʪʦʪʘʥʘʩʪʨʦʡʢʠ
Åʥʠʟʢʘʷʩʪʦʠʤʦʩʪʴʩʦʟʜʘʥʠʷʠ ʧʦʜʜʝʨʞʢʠ(ʥʝʪʨʝʙʫʝʪʩʷʧʦʩʪʦʷʥʥʦʝʧʨʠʩʫʪʩʪʚʠʝʩʠʩʪʝʤʥʦʛʦ
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ)
Åʥʝʟʘʚʠʩʠʤʦʩʪʴʢʦʤʧʴʶʪʝʨʦʚʠʠʭʨʝʩʫʨʩʦʚʜʨʫʛʦʪʜʨʫʛʘ
Åʦʪʩʫʪʩʪʚʠʝʥʝʦʙʭʦʜʠʤʦʩʪʠʚʜʦʧʦʣʥʠʪʝʣʴʥʦʤʧʨʦʛʨʘʤʤʥʦʤʦʙʝʩʧʝʯʝʥʠʠ
ʅʝʜʦʩʪʘʪʢʠ
Åʦʪʩʫʪʩʪʚʠʝʚʦʟʤʦʞʥʦʩʪʠʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ(ʠʟʦʜʥʦʛʦʤʝʩʪʘ)ʫʧʨʘʚʣʝʥʠʷʩʝʪʴʶʠʜʦʩʪʫʧʘʢʜʘʥʥʳʤ
Åʠʭʥʠʟʢʘʷʟʘʱʠʱʝʥʥʦʩʪʴ
ʉʝʪʠʪʠʧʘçʢʣʠʝʥʪ-ʩʝʨʚʝʨè
ʇʨʝʠʤʫʱʝʩʪʚʘ
Åʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ(ʜʦʙʘʚʣʝʥʠʝʥʦʚʳʭʫʩʪʨʦʡʩʪʚ)
Åʙʝʟʦʧʘʩʥʦʩʪʴ
Åʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝʫʧʨʘʚʣʝʥʠʝ
ʅʝʜʦʩʪʘʪʢʠ
Åʚʳʩʦʢʘʷʩʪʦʠʤʦʩʪʴʦʙʦʨʫʜʦʚʘʥʠʷ
Åʩʣʦʞʥʦʩʪʴʚʨʘʟʚʝʨʪʳʚʘʥʠʠʠʧʦʜʜʝʨʞʢʝ(ʪʨʝʙʫʝʪʩʷʧʦʩʪʦʷʥʥʦʝʧʨʠʩʫʪʩʪʚʠʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ
ʩʠʩʪʝʤʥʦʛʦʘʜʤʠʥʠʩʪʨʘʪʦʨʘ)
Åʥʘʣʠʯʠʝʝʜʠʥʦʡʪʦʯʢʠʦʪʢʘʟʘ(ʥʝʠʩʧʨʘʚʥʦʩʪʴʩʝʨʚʝʨʘʤʦʞʝʪʩʜʝʣʘʪʴʚʩ ʩʁʝʪʧɹʨʘʢʪʠʯʝʩʢʠ
ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ,ʘʨʝʩʫʨʩʳʥʝʜʦʩʪʫʧʥʳʤʠ)



ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʝʪʝʡ

ɼʣʫ̫ʧʨʦʱʝʥʠʷʩʪʨʫʢʪʫʨʳ,ʙʦʣʴʰʠʥʩʪʚʦʩʝʪʝʡʦʨʛʘʥʠʟʫʝʪʩʷʚʥʘʙʦʨʳʫʨʦʚʥʝʡʠʣʠʩʣʦʝʚ,

ʢʘʞʜʳʡʧʦʩʣʝʜʫʶʱʠʡʠʟʢʦʪʦʨʳʭʚʦʟʚʦʜʠʪʩʷʥʘʜʧʨʝʜʳʜʫʱʠʤ. ɺʦʚʩʝʭʩʝʪʷʭʮʝʣʴʶʢʘʞʜʦʛʦ

ʫʨʦʚʥʷʷʚʣʷʝʪʩʷʧʨʝʜʦʩʪʘʚʣʝʥʠʝʩʣʫʞʙʜʣʚ̫ʝʨʭʥʠʭʫʨʦʚʥʝʡ. ʋʨʦʚʝʥʴn ʦʜʥʦʡʤʘʰʠʥʳ

ʧʦʜʜʝʨʞʠʚʘʝʪʩʚʷʟʴʩʫʨʦʚʥʝʤn ʜʨʫʛʦʡʤʘʰʠʥʳ. ʇʨʘʚʠʣʘʠʩʦʛʣʘʰʝʥʠʷ,ʠʩʧʦʣʴʟʫʝʤʳʝʚ

ʜʘʥʥʦʤʦʙʱʝʥʠʠ,ʥʘʟʳʚʘʶʪʩʷʧʨʦʪʦʢʦʣʦʤʫʨʦʚʥʷn. ʇʨʦʪʦʢʦʣʷʚʣʷʝʪʩʷʜʦʛʦʚʦʨʝʥʥʦʩʪʴʶ

ʦʙʱʘʶʱʠʭʩʷʩʪʦʨʦʥʦʪʦʤ,ʢʘʢʜʦʣʞʥʦʧʨʦʠʩʭʦʜʠʪʴʦʙʱʝʥʠʝ.

ɼʘʥʥʳʝʥʝʧʝʨʝʩʳʣʘʶʪʩʷʩʫʨʦʚʥʷnʦʜʥʦʡʤʘʰʠʥʳʥʘʫʨʦʚʝʥʴnʜʨʫʛʦʡʤʘʰʠʥʳ. ɺʤʝʩʪʦ

ʵʪʦʛʦʢʘʞʜʳʡʫʨʦʚʝʥʴʧʝʨʝʜʘʝʪʜʘʥʥʳʝʠʫʧʨʘʚʣʝʥʠʝʫʨʦʚʥʶ,ʣʝʞʘʱʝʤʫʥʠʞʝ,ʧʦʢʘʥʝ

ʜʦʩʪʠʛʘʝʪʩʷʩʘʤʳʡʥʠʞʥʠʡʫʨʦʚʝʥʴ. ʅʠʞʝʧʝʨʚʦʛʦʫʨʦʚʥʷʨʘʩʧʦʣʘʛʘʝʪʩʷʬʠʟʠʯʝʩʢʠʡ

ʥʦʩʠʪʝʣʴ,ʧʦʢʦʪʦʨʦʤʫʠʧʨʦʠʟʚʦʜʠʪʩʷʦʙʤʝʥʠʥʬʦʨʤʘʮʠʝʡ. ʅʘʙʦʨʫʨʦʚʥʝʡʠʧʨʦʪʦʢʦʣʦʚ

ʥʘʟʳʚʘʝʪʩʷʘʨʭʠʪʝʢʪʫʨʦʡʩʝʪʠ. ʉʧʠʩʦʢ(ʩʦʚʦʢʫʧʥʦʩʪʴ,ʥʘʙʦʨ)ʧʨʦʪʦʢʦʣʦʚ,ʜʦʩʪʘʪʦʯʥʳʡʜʣʷ

ʦʨʛʘʥʠʟʘʮʠʠʚʟʘʠʤʦʜʝʡʩʪʚʠʷʫʟʣʦʚʚʩʝʪʠʥʘʟʳʚʘʝʪʩʷʩʪʝʢʦʤʧʨʦʪʦʢʦʣʦʚ. ʄʝʞʜʫʢʘʞʜʦʡ

ʧʘʨʦʡʩʤʝʞʥʳʭʫʨʦʚʥʝʡʥʘʭʦʜʠʪʩʷʠʥʪʝʨʬʝʡʩ,ʦʧʨʝʜʝʣʷʶʱʠʡʥʘʙʦʨʧʨʠʤʠʪʠʚʥʳʭʦʧʝʨʘʮʠʡ,

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭʥʠʞʥʠʤʫʨʦʚʥʝʤʚʝʨʭʥʝʤʫ.



ʄʦʜʝʣʴ OSI

ʕʪʘʣʦʥʥʘʷʤʦʜʝʣʚɹʟʘʠʤʦʜʝʡʩʪʚʠʷ
ʦʪʢʨʳʪʳʭʩʠʩʪʝʤ(OpenSystemsInterconnection
ReferenceModel) ʠʣʠʤʦʜʝʣʴOSI (OSI Model)
ʩʯʠʪʘʝʪʩʷʦʩʥʦʚʥʦʡʘʨʭʠʪʝʢʪʫʨʥʦʡʤʦʜʝʣʴʶ
ʧʝʨʝʜʘʯʠʜʘʥʥʳʭʤʝʞʜʫʢʦʤʧʴʶʪʝʨʘʤʠ.

ʕʪʘʣʦʥʥʘʷʤʦʜʝʣʚɹʟʘʠʤʦʜʝʡʩʪʚʠʷ
ʦʪʢʨʳʪʳʭʩʠʩʪʝʤʠʣʠʤʦʜʝʣʴOSI ʦʧʨʝʜʝʣʷʝʪ
ʫʨʦʚʥʠʚʟʘʠʤʦʜʝʡʩʪʚʠʷʩʠʩʪʝʤ,ʠʭ
ʩʪʘʥʜʘʨʪʥʳʝʥʘʟʚʘʥʠʷʠʬʫʥʢʮʠʠ,ʢʦʪʦʨʳʝ
ʜʦʣʞʝʥʚʳʧʦʣʥʷʪʴʢʘʞʜʳʡʫʨʦʚʝʥʴ.



ʋʨʦʚʥʠʤʦʜʝʣʠOSI.

ʋʨʦʚʝʥʴ7. ʋʨʦʚʝʥʴʧʨʠʣʦʞʝʥʠʡ(Application layer). ʆʙʩʣʫʞʠʚʘʝʪʩʝʪʝʚʳʝʧʨʠʣʦʞʝʥʠʷ,ʩʧʦʤʦʱʴʶʢʦʪʦʨʳʭʧʦʣʴʟʦʚʘʪʝʣʴ
ʧʦʣʫʯʘʝʪʜʦʩʪʫʧʢʩʝʪʝʚʳʤʫʩʣʫʛʘʤ. ʅʘʧʨʠʤʝʨ,ʙʨʘʫʟʝʨʳʠʣʠʧʦʯʪʦʚʳʝʢʣʠʝʥʪʳ.

ʋʨʦʚʝʥʴ6.ʋʨʦʚʝʥʴʧʨʝʜʩʪʘʚʣʝʥʠʡ(Presentationlayer). ʆʪʚʝʯʘʝʪʟʘʪʦ,ʯʪʦʙʳʠʥʬʦʨʤʘʮʠʷ,ʧʦʩʳʣʘʝʤʘʷʫʨʦʚʥʝʤʧʨʠʣʦʞʝʥʠʡ
ʦʜʥʦʛʦʢʦʤʧʴʶʪʝʨʘ,ʤʦʛʣʘʙʳʪʧɹʨʦʯʠʪʘʥʘʫʨʦʚʥʝʤʧʨʠʣʦʞʝʥʠʡʜʨʫʛʦʛʦʢʦʤʧʴʶʪʝʨʘ,ʪ.ʝ. ʦʧʨʝʜʝʣʷʝʪʬʦʨʤʘʪʳʧʝʨʝʜʘʚʘʝʤʦʡ
ʠʥʬʦʨʤʘʮʠʠ. ɿʘʜʘʯʝʡʜʘʥʥʦʛʦʫʨʦʚʥʷʷʚʣʷʝʪʩʷʧʝʨʝʢʦʜʠʨʦʚʢʘ,ʩʞʘʪʠʝʠ ʨʘʩʧʘʢʦʚʢʘʜʘʥʥʳʭ,ʠʭʰʠʬʨʦʚʘʥʠʝʠ
ʜʝʰʠʬʨʦʚʘʥʠʝ.

ʋʨʦʚʝʥʴ5. ʉʝʘʥʩʦʚʳʡʫʨʦʚʝʥʴ(Sessionlayer). ʇʦʟʚʦʣʷʝʪʜʚʫʤʧʨʠʣʦʞʝʥʠʷʤʫʩʪʘʥʘʚʣʠʚʘʪʴ,ʫʧʨʘʚʣʷʪʴʠʟʘʚʝʨʰʘʪʴʩʝʘʥʩʳ
ʩʚʷʟʠ(ʩʝʩʩʠʠ)ʜʨʫʛʩʜʨʫʛʦʤ.ʉʝʘʥʩʦʚʳʡʫʨʦʚʝʥʴʩʠʥʭʨʦʥʠʟʠʨʫʝʪʜʠʘʣʦʛʤʝʞʜʫʧʨʠʣʦʞʝʥʠʷʤʠʠʦʪʚʝʯʘʝʪʟʘʚʦʩʩʪʘʥʦʚʣʝʥʠʝ
ʘʚʘʨʠʡʥʦʧʨʝʨʚʘʥʥʳʭʩʝʘʥʩʦʚʩʚʷʟʠ.

ʋʨʦʚʝʥʴ4. ʊʨʘʥʩʧʦʨʪʥʳʡʫʨʦʚʝʥʴ(Transportlayer). ʆʪʚʝʯʘʝʪʟʘʥʘʜʝʞʥʫʶʧʝʨʝʜʘʯʫʜʘʥʥʳʭʤʝʞʜʫʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ
ʧʨʠʣʦʞʝʥʠʷʤʠʨʘʟʥʳʭʢʦʤʧʴʶʪʝʨʦʚ. ʅʘʩʪʦʨʦʥʝʦʪʧʨʘʚʠʪʝʣʷʪʨʘʥʩʧʦʨʪʥʳʡʫʨʦʚʝʥʴʨʘʟʙʠʚʘʝʪʜʘʥʥʳʝʥʘʙʣʦʢʠʥʝʙʦʣʴʰʦʛʦ
ʨʘʟʤʝʨʘ,ʥʘʟʳʚʘʝʤʳʝʩʝʛʤʝʥʪʘʤʠ,ʠʜʦʩʪʘʚʣʷʝʪʠʭʧʦʣʫʯʘʪʝʣʶʚʥʫʞʥʦʡʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʕʪʦʪʧʨʦʮʝʩʩʥʘʟʳʚʘʝʪʩʷ
ʩʝʛʤʝʥʪʘʮʠʝʡ. ʅʘʪʨʘʥʩʧʦʨʪʥʦʤʫʨʦʚʥʝʧʦʣʫʯʘʪʝʣʷʵʪʠʩʝʛʤʝʥʪʳʩʦʙʠʨʘʶʪʩʷʚʠʩʭʦʜʥʳʡʧʦʪʦʢʜʘʥʥʳʭ.

ʋʨʦʚʝʥʴ3. ʉʝʪʝʚʦʡʫʨʦʚʝʥʴ(Network layer). ʆʪʚʝʯʘʝʪʟʘʩʦʝʜʠʥʝʥʠʝʫʟʣʦʚ,ʨʘʩʧʦʣʦʞʝʥʥʳʭʚʨʘʟʥʳʭʩʝʪʷʭ. ʆʥʚʳʧʦʣʥʷʝʪ
ʜʚʝʦʩʥʦʚʥʳʝʬʫʥʢʮʠʠð ʣʦʛʠʯʝʩʢʫʶʘʜʨʝʩʘʮʠʶʠʤʘʨʰʨʫʪʠʟʘʮʠʶ. ʂʘʞʜʦʤʫʫʩʪʨʦʡʩʪʚʫ,ʧʦʜʢʣʶʯʝʥʥʦʤʫʢʩʝʪʠ,
ʥʘʟʥʘʯʘʝʪʩʷʣʦʛʠʯʝʩʢʠʡʘʜʨʝʩ,ʢʦʪʦʨʳʡʪʘʢʞʝʥʘʟʳʚʘʶʪʘʜʨʝʩʦʤ3 ʫʨʦʚʥʷ. ʆʥʠʩʧʦʣʴʟʫʝʪʩʷʜʣʤ̫ʘʨʰʨʫʪʠʟʘʮʠʠʧʘʢʝʪʦʚ.
ʄʘʨʰʨʫʪʠʟʘʮʠʷð ʵʪʦʧʨʦʮʝʩʩʦʧʨʝʜʝʣʝʥʠʷʥʘʠʣʫʯʰʝʛʦʤʘʨʰʨʫʪʘʧʝʨʝʜʘʯʠʠʥʬʦʨʤʘʮʠʠʦʪʦʪʧʨʘʚʠʪʝʣʷʢʧʦʣʫʯʘʪʝʣʶ,
ʢʦʛʜʘʦʪʧʨʘʚʠʪʝʣʴʠʧʦʣʫʯʘʪʝʣʴʥʘʭʦʜʷʪʩʷʚʨʘʟʥʳʭʩʝʪʷʭ,ʩʦʝʜʠʥʝʥʥʳʭʧʨʦʠʟʚʦʣʴʥʳʤʦʙʨʘʟʦʤ. ʊʘʢʞʝʥʘʩʝʪʝʚʦʤʫʨʦʚʥʝ
ʨʝʰʘʶʪʩʷʟʘʜʘʯʠʫʧʨʘʚʣʝʥʠʷʧʦʪʦʢʦʤʜʘʥʥʳʭʠʜʠʘʛʥʦʩʪʠʢʠʦʰʠʙʦʢʧʝʨʝʜʘʯʠ. ʇʦʤʝʱʘʝʪʩʝʛʤʝʥʪʳ,ʧʦʣʫʯʝʥʥʳʝʦʪ
ʪʨʘʥʩʧʦʨʪʥʦʛʦʫʨʦʚʥʷ,ʚʧʘʢʝʪʳ(ʪʘʢʞʝʥʘʟʳʚʘʝʤʳʝʜʝʡʪʘʛʨʘʤʤʘʤʠ).

ʋʨʦʚʝʥʴ2. ʂʘʥʘʣʴʥʳʡʫʨʦʚʝʥʴ(Data link layer). ʆʙʝʩʧʝʯʠʚʘʝʪʩʝʪʝʚʳʤʫʟʣʘʤʜʦʩʪʫʧʢʩʨʝʜʝʧʝʨʝʜʘʯʠʠʨʝʰʘʝʪʚʦʧʨʦʩʳ
ʬʠʟʠʯʝʩʢʦʡʘʜʨʝʩʘʮʠʠ,ʦʙʥʘʨʫʞʝʥʠʷʠʢʦʨʨʝʢʮʠʠʦʰʠʙʦʢ,ʫʧʦʨʷʜʦʯʝʥʥʦʡʜʦʩʪʘʚʢʠʢʘʜʨʦʚ,ʣʦʛʠʯʝʩʢʦʡʪʦʧʦʣʦʛʠʠ.
ʂʘʥʘʣʴʥʳʡʫʨʦʚʝʥʴʧʦʤʝʱʘʝʪʧʘʢʝʪʳ(ʜʝʡʪʘʛʨʘʤʤʳ),ʧʦʣʫʯʝʥʥʳʝʩʩʝʪʝʚʦʛʦʫʨʦʚʥʷʚʢʘʜʨʳ.

ʋʨʦʚʝʥʴ1.ʌʠʟʠʯʝʩʢʠʡʫʨʦʚʝʥʴ(Physicallayer). ɺʳʧʦʣʥʷʝʪʧʝʨʝʜʘʯʫʧʦʪʦʢʘʙʠʪʦʚ,ʧʦʣʫʯʝʥʥʳʭʦʪʢʘʥʘʣʴʥʦʛʦʫʨʦʚʥʷ,ʯʝʨʝʟ
ʬʠʟʠʯʝʩʢʫʶʩʨʝʜʫʚʚʠʜʝɻʣʝʢʪʨʠʯʝʩʢʠʭ,ʦʧʪʠʯʝʩʢʠʭʠʣʠʨʘʜʠʦʩʠʛʥʘʣʦʚ. ʌʠʟʠʯʝʩʢʠʡʫʨʦʚʝʥʴʦʪʚʝʯʘʝʪʟʘʘʢʪʠʚʘʮʠʶ,
ʧʦʜʜʝʨʞʘʥʠʝʠʜʝʘʢʪʠʚʠʟʘʮʠʶʬʠʟʠʯʝʩʢʦʛʦʢʘʥʘʣʘʤʝʞʜʫʫʩʪʨʦʡʩʪʚʘʤʠ. ʉʧʝʮʠʬʠʢʘʮʠʠʬʠʟʠʯʝʩʢʦʛʦʫʨʦʚʥʷʦʧʨʝʜʝʣʷʶʪ
ʫʨʦʚʥʠʥʘʧʨʷʞʝʥʠʡ,ʩʢʦʨʦʩʪʠʬʠʟʠʯʝʩʢʦʡʧʝʨʝʜʘʯʠʜʘʥʥʳʭ,ʤʘʢʩʠʤʘʣʴʥʳʝʨʘʩʩʪʦʷʥʠʷʧʝʨʝʜʘʯʠʠʥʬʦʨʤʘʮʠʠ,ʬʠʟʠʯʝʩʢʠʝ
ʨʘʟʲʝʤʳ,ʠʜʨʫʛʠʝʧʦʜʦʙʥʳʝʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.



ʉʝʪʝʚʳʝ ʫʩʣʫʛʠ ʠ ʩʣʫʞʙʳ

ʉʣʫʞʙʘðʵʪʦʩʝʪʝʚʦʡʢʦʤʧʦʥʝʥʪ,ʨʝʘʣʠʟʫʶʱʠʡʥʝʢʦʪʦʨʳʡʥʘʙʦʨʫʩʣʫʛ.ʉʝʪʝʚʦʡʩʝʨʚʠʩðʵʪʦʠʥʪʝʨʬʝʡʩ
ʤʝʞʜʫʧʦʪʨʝʙʠʪʝʣʝʤʫʩʣʫʛ(ʥʘʧʨʠʤʝʨ,ʧʦʣʴʟʦʚʘʪʝʣʝʤ)ʠʧʦʩʪʘʚʱʠʢʦʤʫʩʣʫʛ(ʩʣʫʞʙʦʡ). ʉʝʨʚʝʨʥʘʷʯʘʩʪʴ
ʤʦʞʝʪʧʨʝʜʦʩʪʘʚʣʷʪʴʩʝʪʝʚʳʝʫʩʣʫʛʠʢʣʠʝʥʪʩʢʦʡʯʘʩʪʠʧʦʠʥʠʮʠʘʪʠʚʝʵʪʦʡʢʣʠʝʥʪʩʢʦʡʯʘʩʪʠ. ʉʝʨʚʝʨʥʦʝ
ʧʨʦʛʨʘʤʤʥʦʝʦʙʝʩʧʝʯʝʥʠʝðʧʨʦʛʨʘʤʤʥʳʡʢʦʤʧʦʥʝʥʪʚʳʯʠʩʣʠʪʝʣʴʥʦʡʩʠʩʪʝʤʳ,ʚʳʧʦʣʥʷʶʱʠʡʩʝʨʚʠʩʥʳʝ
ʬʫʥʢʮʠʠʧʦʟʘʧʨʦʩʫʢʣʠʝʥʪʘ,ʧʨʝʜʦʩʪʘʚʣʷʷʝʤʫʜʦʩʪʫʧʢʦʧʨʝʜʝʣʝʥʥʳʤʨʝʩʫʨʩʘʤʠʣʠʫʩʣʫʛʘʤ.

ʂʩʝʪʝʚʳʤʠʫʩʣʫʛʘʤʦʪʥʦʩʷʪʩʷʭʨʘʥʝʥʠʝʜʘʥʥʳʭ,ʧʦʠʩʢʠʥʬʦʨʤʘʮʠʠ,ʧʦʯʪʦʚʳʝʫʩʣʫʛʠ(ʵʣʝʢʪʨʦʥʥʘʷ
ʧʦʯʪʘ),ʧʝʨʝʜʘʯʘʜʘʥʥʳʭʤʝʞʜʫʫʟʣʘʤʠʚʩʝʪʠ,ʦʨʛʘʥʠʟʘʮʠʷʩʝʘʥʩʦʚʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʝʞʜʫʧʨʠʢʣʘʜʥʳʤʠ
ʧʨʦʮʝʩʩʘʤʠ.

ʇʦʪʨʝʙʠʪʝʣʷʤʠʩʝʪʝʚʳʭʫʩʣʫʛ̫ʚʣʷʶʪʩʷʧʦʣʴʟʦʚʘʪʝʣʠ,ʧʨʦʛʨʘʤʤʳ,ʦʧʝʨʘʮʠʦʥʥʳʝʩʠʩʪʝʤʳ,
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝʙʣʦʢʠ,ʚʳʯʠʩʣʠʪʝʣʴʥʳʝʧʨʦʮʝʩʩʳʠʪ.ʜ. ʇʦʩʪʘʚʱʠʢʩʝʪʝʚʳʭʫʩʣʫʛðʵʪʦʩʝʪʝʚʘʷʩʣʫʞʙʘ,
ʨʝʘʣʠʟʫʶʱʘʷʫʩʣʫʛʠʠʣʠʥʘʙʦʨʫʩʣʫʛ. ʊʘʢ,ʧʦʩʪʘʚʱʠʢʘʤʠʫʩʣʫʛʷʚʣʷʶʪʩʷʩʨʝʜʩʪʚʘʦʙʝʩʧʝʯʝʥʠʷʦʙʱʝʛʦ
ʜʦʩʪʫʧʘʠʠʩʧʦʣʴʟʦʚʘʥʠʷʣʦʢʘʣʴʥʳʭʠʫʜʘʣʝʥʥʳʭʨʝʩʫʨʩʦʚʠʫʩʣʫʛ.

ʂʨʦʤʝʜʦʩʪʫʧʘʢʘʧʧʘʨʘʪʥʳʤ,ʧʨʦʛʨʘʤʤʥʳʤʩʨʝʜʩʪʚʘʤʠʜʘʥʥʳʤ,ʩʝʪʝʚʳʝʩʣʫʞʙʳʨʝʰʘʶʪʠʜʨʫʛʠʝ,ʙʦʣʝʝ
ʩʧʝʮʠʬʠʯʝʩʢʠʝʟʘʜʘʯʠ,ʥʘʧʨʠʤʝʨʟʘʜʘʯʠ,ʩʚʷʟʘʥʥʳʝʩʨʘʩʧʨʝʜʝʣʝʥʥʦʡʦʙʨʘʙʦʪʢʦʡʜʘʥʥʳʭ. ʂʪʘʢʠʤ
ʟʘʜʘʯʘʤʦʪʥʦʩʠʪʩʷʦʙʝʩʧʝʯʝʥʠʝʩʠʥʭʨʦʥʠʟʘʮʠʠʥʝʩʢʦʣʴʢʠʭʢʦʧʠʡʜʘʥʥʳʭ,ʨʘʟʤʝʱʝʥʠʝʥʘʨʘʟʥʳʭʫʟʣʘʭ
(ʩʣʫʞʙʘʨʝʧʣʠʢʘʮʠʠ),ʠʣʠʦʨʛʘʥʠʟʘʮʠʷʚʳʧʦʣʥʝʥʠʷʦʜʥʦʡʟʘʜʘʯʠʧʘʨʘʣʣʝʣʴʥʦʥʘʥʝʩʢʦʣʴʢʠʭʤʘʰʠʥʘʭ
ʩʝʪʠ(ʩʣʫʞʙʘʚʳʟʦʚʘʫʜʘʣʝʥʥʳʭʧʨʦʮʝʜʫʨ).



ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ

ɹʝʟʦʧʘʩʥʦʩʪʴʩʝʪʠð ʵʪʦʪʦʣʴʢʦʯʘʩʪʴʠʥʬʦʨʤʘʮʠʦʥʥʦʡʙʝʟʦʧʘʩʥʦʩʪʠ,ʦʥʘʦʙʳʯʥʦʘʩʩʦʮʠʠʨʫʝʪʩʷʩʫʩʪʨʦʡʩʪʚʘʤʠ,
ʢʦʪʦʨʳʝʟʘʱʠʱʘʶʪʩʘʤʫʩʝʪʴ. ʄʝʞʩʝʪʝʚʦʡʵʢʨʘʥʤʦʞʝʪʙʳʪʢɹʘʢʘʚʪʦʥʦʤʥʳʤʫʩʪʨʦʡʩʪʚʦʤ,ʢʦʪʦʨʦʝʥʘʭʦʜʠʪʩʷʨʷʜʦʤʩ
ʩʝʪʝʚʳʤʦʙʦʨʫʜʦʚʘʥʠʝʤ,ʪʘʢʠʤʢʘʢʤʘʨʰʨʫʪʠʟʘʪʦʨʳʠʣʠʢʦʤʤʫʪʘʪʦʨʳ,ʪʘʢʠʧʨʦʛʨʘʤʤʥʳʤʦʙʝʩʧʝʯʝʥʠʝʤ,ʨʘʟʚʝʨʥʫʪʳʤ
ʚʪʦʤʞʝʬʠʟʠʯʝʩʢʦʤʙʣʦʢʝ,ʢʦʪʦʨʳʡʚʳʧʦʣʥʷʝʪʬʫʥʢʮʠʠʤʘʨʰʨʫʪʠʟʘʪʦʨʘʠʢʦʤʤʫʪʘʪʦʨʘ. ɼʣʟ̫ʘʱʠʪʳʩʝʪʠʤʦʛʫʪ
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷʤʝʞʩʝʪʝʚʳʝʵʢʨʘʥʳ,ʩʠʩʪʝʤʳʦʙʥʘʨʫʞʝʥʠʷʚʪʦʨʞʝʥʠʡ(IDS), ʩʠʩʪʝʤʳʧʨʝʜʦʪʚʨʘʱʝʥʠʷʚʪʦʨʞʝʥʠʡ(IPS),
ʫʩʪʨʦʡʩʪʚʘVPN,ʩʠʩʪʝʤʳʧʨʝʜʦʪʚʨʘʱʝʥʠʷʫʪʝʯʢʠʜʘʥʥʳʭ(DLP) ʠʜʨ.

ɺʳʜʝʣʷʶʪ4ʦʩʥʦʚʥʳʭʧʨʠʥʮʠʧʘʧʨʦʝʢʪʠʨʦʚʘʥʠʷʩʝʪʝʚʦʡʙʝʟʦʧʘʩʥʦʩʪʠʥʘʦʙʲʝʢʪʝʠʥʬʦʨʤʘʪʠʟʘʮʠʠ:

Åɿʘʱʠʪʘʦʙʦʨʫʜʦʚʘʥʠʷ,ʧʦʜʢʣʶʯʝʥʥʦʛʦʢʩʝʪʝʚʦʡʠʥʬʨʘʩʪʨʫʢʪʫʨʝ.ɺʢʘʯʝʩʪʚʝʟʘʱʠʪʥʳʭʤʝʨʠʩʧʦʣʴʟʫʶʪʘʥʪʠʚʠʨʫʩʥʳʝ
ʨʝʰʝʥʠʷʩʨʝʛʫʣʷʨʥʳʤʦʙʥʦʚʣʝʥʠʝʤʙʘʟ,ʤʝʞʩʝʪʝʚʳʝʵʢʨʘʥʳʩʬʠʣʴʪʨʘʮʠʝʡʪʨʘʬʠʢʘʠʙʣʦʢʠʨʦʚʢʦʡʥʝʞʝʣʘʪʝʣʴʥʳʭ
ʘʙʦʥʝʥʪʦʚʠʪ.ʜ.

Åʆʙʦʨʫʜʦʚʘʥʠʝʜʦʣʞʥʙrʳʪʦɹʪʢʘʟʦʫʩʪʦʡʯʠʚʳʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʚʦʟʤʦʞʥʦʩʪʴʙʳʩʪʨʦʛʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.
ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷʥʘʣʠʯʠʝʜʫʙʣʠʨʫʶʱʠʭʢʦʤʧʦʥʝʥʪʦʚʚʢʨʠʪʠʯʝʩʢʠʚʘʞʥʳʭʫʟʣʘʭ.

Åʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡʤʦʥʠʪʦʨʠʥʛʚʩʝʡʠʥʬʨʘʩʪʨʫʢʪʫʨʳʢʦʤʧʘʥʠʠʜʣʦ̫ʙʥʘʨʫʞʝʥʠʷʫʷʟʚʠʤʳʭʪʦʯʝʢ. ʊʘʢʞʝʩʠʩʪʝʤʘ
ʜʦʣʞʥʘʧʨʝʜʦʩʪʘʚʣʷʪʴʧʦʜʨʦʙʥʫʶʠʥʬʦʨʤʘʮʠʶʦʣʶʙʦʤʧʨʦʛʨʘʤʤʥʦʤʠʣʠʘʧʧʘʨʘʪʥʦʤʢʦʤʧʦʥʝʥʪʝʦʙʦʨʫʜʦʚʘʥʠʷ.

Åʇʦʩʪʦʷʥʥʳʡʤʦʥʠʪʦʨʠʥʛʧʨʦʧʫʩʢʥʦʡʩʧʦʩʦʙʥʦʩʪʠʩʝʪʝʚʦʛʦʢʘʥʘʣʘ. ʕʪʦʛʘʨʘʥʪʠʨʫʝʪʩʚʦʝʚʨʝʤʝʥʥʫʶʙʣʦʢʠʨʦʚʢʫ
ʥʝʞʝʣʘʪʝʣʴʥʦʛʦʪʨʘʬʠʢʫ,ʘʪʘʢʞʝʧʦʟʚʦʣʷʝʪʦʩʫʱʝʩʪʚʠʪʴʙʘʣʘʥʩʠʨʦʚʢʫʥʘʛʨʫʟʢʠʚʨʫʯʥʦʤʨʝʞʠʤʝ.

Åʂʨʠʪʠʯʝʩʢʠʚʘʞʥʳʝʫʟʣʠrʥʬʨʘʩʪʨʫʢʪʫʨʳʦʨʛʘʥʠʟʘʮʠʠʜʦʣʞʥʳʦʙʝʩʧʝʯʠʚʘʪʴʚʳʩʦʢʫʶʜʦʩʪʫʧʥʦʩʪʴʧʨʠʣʶʙʦʡ
ʫʛʨʦʟʝʣʠʙʦʘʪʘʢʝʥʘʢʦʤʧʘʥʠʶ. ʕʪʦʜʦʩʪʠʛʘʝʪʩʷʟʘʩʯʝʪʩʦʟʜʘʥʠʷʚʪʦʨʦʡʥʝʟʘʚʠʩʠʤʦʡʧʣʦʱʘʜʢʠ(ʎʆɼʘ), ʢʦʪʦʨʘʷ
ʨʝʧʣʠʮʠʨʫʝʪʜʘʥʥʳʝʩʧʝʨʚʦʡʚʩʠʥʭʨʦʥʥʦʤʨʝʞʠʤʝ.



ʆʩʥʦʚʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ

ʇʦʣʫʜʫʧʣʝʢʩʥʘʷʧʝʨʝʜʘʯʘ(half-duplex): ʫʩʪʨʦʡʩʪʚʘʧʝʨʝʜʘʶʪʜʘʥʥʳʝʯʝʨʝʟ
ʬʠʟʠʯʝʩʢʫʶʩʨʝʜʫʧʦʦʯʝʨʝʜʥʦ. ɼʣʨ̫ʝʰʝʥʠʷʧʨʦʙʣʝʤʳ,ʢʦʛʜʘʥʝʩʢʦʣʴʢʦʦʪʧʨʘʚʠʪʝʣʝʡ
ʭʦʪʷʪʧʝʨʝʜʘʚʘʪʴʦʜʥʦʚʨʝʤʝʥʥʦ,ʧʨʠʤʝʥʷʶʪʩʷʤʝʪʦʜʳʤʥʦʞʝʩʪʚʝʥʥʦʛʦʜʦʩʪʫʧʘ(multiple
access), ʨʝʘʣʠʟʫʝʤʳʝʥʘʢʘʥʘʣʴʥʦʤʫʨʦʚʥʝ.ʄʝʪʦʜʳʤʥʦʞʝʩʪʚʝʥʥʦʛʦʜʦʩʪʫʧʘʦʧʨʝʜʝʣʷʶʪ
ʦʯʝʨʝʜʥʦʩʪʴʜʦʩʪʫʧʘʢʦʙʱʝʡʩʨʝʜʝʧʝʨʝʜʘʯʠ. ʇʨʠʤʝʨʦʤʩʝʪʠʩʧʦʣʫʜʫʧʣʝʢʩʥʦʡ
ʧʝʨʝʜʘʯʝʡʷʚʣʷʝʪʩʷʩʝʪʴWi-Fi ʩʤʝʪʦʜʦʤʜʦʩʪʫʧʘCSMA/CA.

ɼʫʧʣʝʢʩʥʘʷʠʣʠʧʦʣʥʦʜʫʧʣʝʢʩʥʘʷʧʝʨʝʜʘʯʘ(duplexʠʣʠfull duplex): ʧʝʨʝʜʘʯʘʚʝʜʝʪʩʷ
ʦʜʥʦʚʨʝʤʝʥʥʦʚʜʚʫʭʥʘʧʨʘʚʣʝʥʠʷʭð ʧʨʷʤʦʤʠʦʙʨʘʪʥʦʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ
ʫʩʪʨʦʡʩʪʚʘʤʦʛʫʪʦʜʥʦʚʨʝʤʝʥʥʦʧʝʨʝʜʘʚʘʪʴʠʧʦʣʫʯʘʪʴʜʘʥʥʳʝ. ʉʧʝʮʠʘʣʴʥʳʭʤʝʪʦʜʦʚ
ʜʦʩʪʫʧʘʢʩʨʝʜʝʥʘʢʘʥʘʣʴʥʦʤʫʨʦʚʥʝʥʝʪʨʝʙʫʝʪʩʷ. ʇʨʠʤʝʨʦʤʩʝʪʠʩʜʫʧʣʝʢʩʥʦʡ
ʧʝʨʝʜʘʯʝʡʷʚʣʷʝʪʩʷʢʦʤʤʫʪʠʨʫʝʤʘʷʩʝʪʴEthernet.



ʆʧʨʝʜʝʣʝʥʠʝʥʘʧʨʘʚʣʝʥʠʷʧʝʨʝʜʘʯʠʜʘʥʥʳʭʥʘʟʳʚʘʝʪʩʷʢʦʤʤʫʪʘʮʠʝʡ(switching). ʆʜʥʠʤʠʟʤʝʪʦʜʦʚ
ʢʦʤʤʫʪʘʮʠʠʷʚʣʷʝʪʩʷʢʦʤʤʫʪʘʮʠʷʧʘʢʝʪʦʚ(packet switching), ʢʦʪʦʨʘʷʦʩʥʦʚʘʥʘʥʘʠʩʧʦʣʴʟʦʚʘʥʠʠ
ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷʩʨʘʟʜʝʣʝʥʠʝʤʧʦʚʨʝʤʝʥʠ.

ʇʝʨʝʜʘʚʘʝʤʳʝʧʦʩʝʪʠʩʦʦʙʱʝʥʠʷʨʘʟʙʠʚʘʶʪʩʷʥʘʥʝʙʦʣʴʰʠʝʙʣʦʢʠ,ʥʘʟʳʚʘʝʤʳʝʧʘʢʝʪʘʤʠ(packet).
ʇʘʢʝʪʳʧʝʨʝʜʘʶʪʩʷʧʦʦʜʥʦʤʫʠʪʦʤʫʞʝʢʘʥʘʣʫʩʚʷʟʠʧʦʤʝʨʝʠʭʧʦʩʪʫʧʣʝʥʠʷʥʝʟʘʚʠʩʠʤʦʦʪʠʭ
ʠʩʪʦʯʥʠʢʦʚʠʘʜʨʝʩʘʪʦʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝʫʩʪʨʦʡʩʪʚʘʟʘʥʠʤʘʶʪʢʘʥʘʣʪʦʣʴʢʦʥʘʚʨʝʤʷʧʝʨʝʜʘʯʠ
ʧʘʢʝʪʘ.

ʂʘʞʜʳʡʧʘʢʝʪʩʦʩʪʦʠʪʠʟʜʚʫʭʯʘʩʪʝʡ:

ʟʘʛʦʣʦʚʦʢð ʩʦʜʝʨʞʠʪʩʣʫʞʝʙʥʳʝʜʘʥʥʳʝ,ʥʝʦʙʭʦʜʠʤʳʝʜʣ ʫ̫ʧʨʘʚʣʝʥʠʷʜʦʩʪʘʚʢʦʡʧʘʢʝʪʘ
(ʘʜʨʝʩʥʫʶʠʥʬʦʨʤʘʮʠʶ,ʧʦʨʷʜʢʦʚʳʡʥʦʤʝʨʠʪ.ʜ.);

ʜʘʥʥʳʝðʩʦʦʙʱʝʥʠʝ,ʢʦʪʦʨʦʝʧʦʜʣʝʞʠʪʧʝʨʝʜʘʯʝ.

ʇʦʨʷʜʦʢʦʙʤʝʥʘʧʘʢʝʪʘʤʠ,ʠʭʨʘʟʤʝʨ,ʘʪʘʢʞʝʢʦʥʢʨʝʪʥʳʡʩʦʩʪʘʚʠʭʟʘʛʦʣʦʚʢʘʦʧʨʝʜʝʣʷʝʪʩʷ
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʩʝʪʝʚʳʤʧʨʦʪʦʢʦʣʦʤ.

ʉʝʪʠʩʢʦʤʤʫʪʘʮʠʝʡʢʘʥʘʣʦʚʦʙʣʘʜʘʶʪʬʠʢʩʠʨʦʚʘʥʥʦʡʧʦʣʦʩʦʡʧʨʦʧʫʩʢʘʥʠʷʠʦʯʝʥʴʤʘʣʳʤ
ʚʨʝʤʝʥʝʤʟʘʜʝʨʞʢʠʩʠʛʥʘʣʦʚ. ʀʩʭʦʜʥʘʷʪʝʭʥʦʣʦʛʠʷʧʝʨʝʜʘʯʠʜʣʥ̫ʠʭʙʳʣʘʩʚʷʟʘʥʘʩʛʦʣʦʩʦʚʦʡ
ʪʝʣʝʬʦʥʠʝʡ,ʚʠʜʝʦʪʝʣʝʬʦʥʠʝʡʠʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷʤʠ. ʕʪʘʪʝʭʥʦʣʦʛʠʷʦʢʘʟʘʣʘʩʴʥʝʜʦʩʪʘʪʦʯʥʦʛʠʙʢʦʡ
ʜʣʧ̫ʝʨʝʜʘʯʠʜʘʥʥʳʭ,ʛʜʝʪʨʝʙʦʚʘʥʠʷʢʩʢʦʨʦʩʪʠʧʝʨʝʜʘʯʠʩʠʣʴʥʦʚʘʨʴʠʨʫʶʪʩʷʚʢʦʨʦʪʢʠʭʠʥʪʝʨʚʘʣʘʭ
ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦʥʝʢʦʪʦʨʳʝʩʪʘʨʳʝʧʦʢʦʣʝʥʠʷʩʝʪʠʧʝʨʝʜʘʯʠʜʘʥʥʳʭʜʦʩʠʭʧʦʨʠʩʧʦʣʴʟʫʶʪʧʨʠʥʮʠʧ
ʢʦʤʤʫʪʘʮʠʠʢʘʥʘʣʦʚ.

ɺ ʦʩʥʦʚʫʢʦʤʤʫʪʘʮʠʡʢʘʥʘʣʦʚʟʘʣʘʞʝʥʥʘʙʦʨʥʦʤʝʨʘʠʩʪʦʯʥʠʢʦʤʜʘʥʥʳʭ. ʄʘʨʰʨʫʪʠʟʘʮʠʷ
ʩʦʦʙʱʝʥʠʷʙʘʟʠʨʫʝʪʩʷʥʘʫʢʘʟʘʥʠʠʥʦʤʝʨʘʘʜʨʝʩʘʪʘ,ʢʦʛʜʘʢʘʥʘʣʫʩʪʘʥʦʚʣʝʥ. ʉʦʝʜʠʥʝʥʠʝʨʘʟʨʳʚʘʶʪ,
ʢʦʛʜʘʩʦʦʙʱʝʥʠʝʩʦʩʪʦʷʣʦʩʴ. ɺʦʚʨʝʤʦ̫ʙʤʝʥʘʩʦʦʙʱʝʥʠʷʤʠʦʙʲʝʤʜʘʥʥʳʭ,ʧʨʦʰʝʜʰʠʭʯʝʨʝʟ
ʢʦʤʤʫʪʘʪʦʨʬʠʢʩʠʨʫʝʪʩʷʥʝʚʟʠʨʘʷʥʘʪʦ,ʯʪʦʜʘʥʥʳʝʤʦʛʣʠʙʳʪʠɹʥʝʠʩʧʦʣʴʟʦʚʘʥʳ. ɺʢʦʥʮʝʩʦʦʙʱʝʥʠʷ
ʩʦʝʜʠʥʝʥʠʝʨʘʟʨʳʚʘʶʪ. ʊʝʣʝʬʦʥʥʳʝʩʝʪʠ,ʢʘʢʠʮʠʬʨʦʚʳʝʩʠʩʪʝʤʳʠʥʪʝʛʨʘʣʴʥʦʛʦʦʙʩʣʫʞʠʚʘʥʠʷ
(ʎʉʀʆ)ʠʩʧʦʣʴʟʫʶʪʚʨʘʙʦʪʝʧʨʠʥʮʠʧʢʦʤʤʫʪʘʮʠʠʢʘʥʘʣʦʚ.



ʄʦʜʝʣʴ ʠ ʩʪʝʢ ʧʨʦʪʦʢʦʣʦʚ TCP/IP

ʉʪʝʢʧʨʦʪʦʢʦʣʦʚTCP/IPʙʳʣʩʦʟʜʘʥʨʘʥʴʰʝʤʦʜʝʣʠOSI, ʧʦʵʪʦʤʫʝʛʦʨʘʟʨʘʙʦʪʯʠʢʠʥʝʠʩʧʦʣʴʟʦʚʘʣʠʤʦʜʝʣʴ
OSI ʜʣʦ̫ʧʠʩʘʥʠʷʘʨʭʠʪʝʢʪʫʨʳʩʪʝʢʘ. ʆʥʠʨʘʟʨʘʙʦʪʘʣʠʩʦʙʩʪʚʝʥʥʫʶʤʦʜʝʣʴTCP/IP (TransmissionControl
Protocol/InternetProtocol).

ʊʚʝʨʭʥʠʤʫʨʦʚʥʷʤʤʦʜʝʣʠOSI ʩʦʦʪʚʝʪʩʪʚʫʝʪʫʨʦʚʝʥʴʧʨʠʣʦʞʝʥʠʡ(Application layer) ʚʤʦʜʝʣʠTCP/IP,
ʢʦʪʦʨʳʡʚʢʣʶʯʘʝʪʩʷʚʩʝʙʬ̫ʫʥʢʮʠʠʧʨʝʜʩʪʘʚʣʝʥʠʷ,ʢʦʜʠʨʦʚʘʥʠʷʠʢʦʥʪʨʦʣʷʥʘʜʫʩʪʘʥʦʚʣʝʥʠʝʤʩʦʝʜʠʥʝʥʠʷ.
ʅʘɻ ʪʦʤʫʨʦʚʥʝʨʘʙʦʪʘʶʪʧʨʦʪʦʢʦʣʳFTP,TFTP,HTTP/HTTPs, DHCP,DNS,Telnet, SMTP,POP3, IMAP ʠʜʨ.

ʊʨʘʥʩʧʦʨʪʥʳʡʫʨʦʚʝʥʴ(Transportlayer) ʤʦʜʝʣʠTCP/IPʚʳʧʦʣʥʷʝʪʪʝʞʝʬʫʥʢʮʠʠ,ʯʪʦʠʦʜʥʦʠʤʝʥʥʳʡʫʨʦʚʝʥʴ
ʚʤʦʜʝʣʠOSI. ʅʘɻ ʪʦʤʫʨʦʚʥʝʨʘʙʦʪʘʶʪʜʚʘʧʨʦʪʦʢʦʣʘð TCPʠUDP. ʇʨʦʪʦʢʦʣTCP (TransmissionControl
Protocol)ʦʙʝʩʧʝʯʠʚʘʝʪʥʘʜʝʞʥʫʶʜʦʩʪʘʚʢʫʩʝʛʤʝʥʪʦʚʧʦʩʝʪʠʟʘʩʯʝʪʫʩʪʘʥʦʚʣʝʥʠʷʣʦʛʠʯʝʩʢʦʛʦʩʦʝʜʠʥʝʥʠʷ
ʤʝʞʜʫʦʪʧʨʘʚʠʪʝʣʝʤʠʧʦʣʫʯʘʪʝʣʝʤʜʘʥʥʳʭ. ʇʨʦʪʦʢʦʣUDP (User DatagramProtocol) ʥʝʫʩʪʘʥʘʚʣʠʚʘʝʪ
ʩʦʝʜʠʥʝʥʠʝʤʝʞʜʫʦʪʧʨʘʚʠʪʝʣʝʤʠʧʦʣʫʯʘʪʝʣʝʤʩʦʦʙʱʝʥʠʷʠʥʝʛʘʨʘʥʪʠʨʫʝʪʥʘʜʝʞʥʫʶʜʦʩʪʘʚʢʫʜʘʥʥʳʭ.

ʋʨʦʚʝʥʴʀʥʪʝʨʥʝʪ(Internet layer) ʘʥʘʣʦʛʠʯʝʥʧʦʬʫʥʢʮʠʷʤʩʝʪʝʚʦʤʫʫʨʦʚʥʶʤʦʜʝʣʠOSI ʠʦʙʝʩʧʝʯʠʚʘʝʪ
ʦʨʛʘʥʠʟʘʮʠʶʩʚʷʟʠʤʝʞʜʫʨʘʟʣʠʯʥʳʤʠʩʝʪʷʤʠʠʧʦʜʩʝʪʷʤʠ. ʆʩʥʦʚʥʳʤʧʨʦʪʦʢʦʣʦʤʫʨʦʚʥʷʀʥʪʝʨʥʝʪʷʚʣʷʝʪʩʷ
IP, ʢʦʪʦʨʳʡʚʳʧʦʣʥʷʝʪʜʚʝʬʫʥʢʮʠʠð ʣʦʛʠʯʝʩʢʫʶʘʜʨʝʩʘʮʠʶʫʟʣʦʚʠʚʳʙʦʨʥʘʠʣʫʯʰʝʛʦʤʘʨʰʨʫʪʘʜʦʩʝʪʠ
ʥʘʟʥʘʯʝʥʠʷ(ʤʘʨʰʨʫʪʠʟʘʮʠʶ). ʊʘʢʞʝʥʘɻ ʪʦʤʫʨʦʚʥʷʨʘʙʦʪʘʶʪʧʨʦʪʦʢʦʣʳICMP, IGMP, ʧʨʦʪʦʢʦʣʳ
ʤʘʨʰʨʫʪʠʟʘʮʠʠRIP,OSPF,BGP.

ʋʨʦʚʝʥʴʜʦʩʪʫʧʘʢʩʨʝʜʝ(Networkaccesslayer) ʦʙʲʝʜʠʥʷʝʪʬʫʥʢʮʠʠʢʘʥʘʣʴʥʦʛʦʠʬʠʟʠʯʝʩʢʦʛʦʫʨʦʚʥʷʤʦʜʝʣʠ
OSI,ʦʙʝʩʧʝʯʠʚʘʷʬʠʟʠʯʝʩʢʫʶʧʝʨʝʜʘʯʫʜʘʥʥʳʭʚʩʝʪʠ. ʉʫʱʝʩʪʚʫʝʪʤʥʦʞʝʩʪʚʦʨʘʟʣʠʯʥʳʭʧʨʦʪʦʢʦʣʦʚʫʨʦʚʥʷ
ʜʦʩʪʫʧʘʢʩʝʪʠ,ʠʟʢʦʪʦʨʳʭʩʘʤʳʤʠʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠʷʚʣʷʶʪʩʷEthernet,PPP,IEEE 802.11 (Wi-Fi), ATM ʠ
ʜʨ.



ʄʦʜʝʣʴ ʠ ʩʪʝʢ TCP/IP



˽ͪͦͭͦͦ͟͡· TCP/IP
Internet Protocol (IP). ʇʨʦʪʦʢʦʣIP ʷʚʣʷʝʪʩʷʦʩʥʦʚʥʳʤʧʨʦʪʦʢʦʣʦʤʩʪʝʢʘTCP/IP. ʆʥʦʙʝʩʧʝʯʠʚʘʝʪ

ʦʙʤʝʥʜʘʥʥʳʤʠʤʝʞʜʫʩʝʪʝʚʳʤʠʫʩʪʨʦʡʩʪʚʘʤʠʩʧʦʤʦʱʴʶʙʣʦʢʦʚ,ʥʘʟʳʚʘʝʤʳʭʧʘʢʝʪʘʤʠʠʣʠ
ʜʝʡʪʘʛʨʘʤʤʘʤʠ. ʂʘʞʜʳʡʧʘʢʝʪʩʥʘʙʞʘʝʪʩʷʘʜʨʝʩʥʦʡʠʥʬʦʨʤʘʮʠʝʡ,ʢʦʪʦʨʘʷʧʦʟʚʦʣʷʝʪʚʳʙʨʘʪʴʣʫʯʰʠʡ
ʤʘʨʰʨʫʪʜʣʝ̫ʛʦʜʦʩʪʘʚʢʠ. ʇʨʦʪʦʢʦʣIP ʧʝʨʝʜʘʝʪʩʝʪʝʚʳʝʧʘʢʝʪʳʙʝʟʫʩʪʘʥʦʚʣʝʥʠʷʩʦʝʜʠʥʝʥʠʷ,ʙʝʟ
ʦʙʝʩʧʝʯʝʥʠʷʥʘʜʝʞʥʦʩʪʠʠʙʝʟʧʦʜʪʚʝʨʞʜʝʥʠʷʜʦʩʪʘʚʢʠ. ʕʪʘʬʫʥʢʮʠʷʚʳʧʦʣʥʷʝʪʩʷʧʨʦʪʦʢʦʣʘʤʠʙʦʣʝʝ
ʚʳʩʦʢʦʛʦʫʨʦʚʥʷ. ʇʦʵʪʦʤʫʝʛʦʠʥʦʛʜʘʥʘʟʳʚʘʶʪbest-effort protocol. ʉʫʱʝʩʪʚʫʝʪʜʚʝʚʝʨʩʠʠʧʨʦʪʦʢʦʣʘIP:
IPv4ʠIPv6.

TransmissionControlProtocol(TCP). ʇʨʦʪʦʢʦʣTCPʷʚʣʷʝʪʩʷʧʨʦʪʦʢʦʣʦʤʪʨʘʥʩʧʦʨʪʥʦʛʦʫʨʦʚʥʷʩʪʝʢʘ
TCP/IP. ʆʥʦʙʝʩʧʝʯʠʚʘʝʪʫʩʪʘʥʦʚʢʫʩʦʝʜʠʥʝʥʠʷʤʝʞʜʫʦʪʧʨʘʚʠʪʝʣʝʤʠʧʦʣʫʯʘʪʝʣʝʤ,ʨʘʟʙʠʝʥʠʝʢʨʫʧʥʳʭ
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭʙʣʦʢʦʚʥʘʩʝʛʤʝʥʪʳʦʛʨʘʥʠʯʝʥʥʦʡʜʣʠʥʳ,ʘʪʘʢʞʝʠʭʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶʜʦʩʪʘʚʢʫ
ʧʦʣʫʯʘʪʝʣʶʚʟʘʜʘʥʥʦʤʧʦʨʷʜʢʝʠʙʝʟʦʰʠʙʦʢ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʧʨʦʪʦʢʦʣʘʊʉPʧʨʝʜʧʦʣʘʛʘʝʪʝʛʦ
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʩʧʨʦʪʦʢʦʣʘʤʠʫʨʦʚʥʷʧʨʠʣʦʞʝʥʠʡ. ɼʣʷɻʪʦʛʦʯʪʦʙʳʦʙʝʩʧʝʯʠʪʴʧʨʠʝʤ/ʧʝʨʝʜʘʯʫʜʘʥʥʳʭ
ʥʝʩʢʦʣʴʢʠʤʠʩʝʪʝʚʳʤʠʧʨʠʣʦʞʝʥʠʷʤʠ,ʦʜʥʦʚʨʝʤʝʥʥʦʨʘʙʦʪʘʶʱʠʤʠʥʘʦʜʥʦʤIP-ʠʥʪʝʨʬʝʡʩʝ,
ʠʩʧʦʣʴʟʫʝʪʩʷʘʜʨʝʩʪʨʘʥʩʧʦʨʪʥʦʛʦʫʨʦʚʥʷ,ʥʘʟʳʚʘʝʤʳʡʧʦʨʪ(port). ʇʦʨʪʩʣʫʞʠʪʜʣʠ̫ʜʝʥʪʠʬʠʢʘʮʠʠ
ʧʨʠʣʦʞʝʥʠʷ,ʢʦʪʦʨʦʤʫʜʦʣʞʥʳʙʳʪʜɹʦʩʪʘʚʣʝʥʳʜʘʥʥʳʝ.

User DatagramProtocol (UDP). ʇʨʦʪʦʢʦʣUDP ʚʪʦʨʦʡʚʘʞʥʳʡʧʨʦʪʦʢʦʣʪʨʘʥʩʧʦʨʪʥʦʛʦʫʨʦʚʥʷ. ɺ
ʦʪʣʠʯʠʝʦʪTCP, ʦʥʥʝʫʩʪʘʥʘʚʣʠʚʘʝʪʩʦʝʜʠʥʝʥʠʝʧʝʨʝʜʧʝʨʝʜʘʯʝʡʜʘʥʥʳʭʠʥʝʪʨʝʙʫʝʪʦʪʧʦʣʫʯʘʪʝʣʷ
ʧʦʜʪʚʝʨʞʜʝʥʠʡʦʜʦʩʪʘʚʢʝ,ʥʦʟʘʩʯʝʪʠʤʝʥʥʦʵʪʠʭʦʩʦʙʝʥʥʦʩʪʝʡʦʥʨʘʙʦʪʘʝʪʙʳʩʪʨʝʝ,ʯʝʤTCP. ʇʨʦʪʦʢʦʣ
UDPʠʩʧʦʣʴʟʫʶʪʚʪʝʭʟʘʜʘʯʘʭ,ʛʜʝʚʧʝʨʚʫʶʦʯʝʨʝʜʴʥʝʦʙʭʦʜʠʤʦʦʙʝʩʧʝʯʠʪʴʭʦʨʦʰʫʶʩʢʦʨʦʩʪʴʧʝʨʝʜʘʯʠ
ʜʘʥʥʳʭ,ʘʛʘʨʘʥʪʠʷʜʦʩʪʘʚʢʠʠʥʘʜʝʞʥʦʩʪʴʠʤʝʶʪʚʪʦʨʦʩʪʝʧʝʥʥʦʝʟʥʘʯʝʥʠʝ. ʇʨʠʤʝʨʦʤʪʘʢʦʡʟʘʜʘʯʠ
ʷʚʣʷʝʪʩʷʧʝʨʝʜʘʯʘʧʦʪʦʢʦʚʦʛʦʚʠʜʝʦʧʦʪʝʭʥʦʣʦʛʠʠIPTV.



ʇʨʦʪʦʢʦʣʳʜʣʧ̫ʦʣʫʯʝʥʠʷʠʥʬʦʨʤʘʮʠʠʩWeb-ʩʘʡʪʦʚʠʧʝʨʝʜʘʯʠʬʘʡʣʦʚ:

HypertextTransferProtocol (HTTP). ʇʨʦʪʦʢʦʣHTTPʷʚʣʷʝʪʩʷʧʨʦʪʦʢʦʣʦʤʫʨʦʚʥʷʧʨʠʣʦʞʝʥʠʡʩʪʝʢʘTCP/IP. ʕʪʦʧʨʦʪʦʢʦʣʟʘʧʨʦʩʘʠ
ʦʪʚʝʪʘ,ʠʩʧʦʣʴʟʫʝʤʳʡWeb-ʙʨʘʫʟʝʨʘʤʠʜʣʧ̫ʝʨʝʜʘʯʠʬʘʡʣʦʚ,ʪʝʢʩʪʘʠʛʨʘʬʠʢʠʤʝʞʜʫʢʣʠʝʥʪʘʤʠʠʩʝʨʚʝʨʘʤʠ. ʂʣʠʝʥʪ(Web-ʙʨʘʫʟʝʨ)
ʠʥʠʮʠʠʨʫʝʪʟʘʧʨʦʩʥʘʫʩʪʘʥʦʚʢʫʩʦʝʜʠʥʝʥʠʷʠʧʦʣʫʯʘʝʪʦʪʚʝʪʦʪʫʜʘʣʝʥʥʦʛʦʩʝʨʚʝʨʘ,ʥʘʢʦʪʦʨʦʤʨʘʟʤʝʱʝʥWeb-ʩʘʡʪ. ʉʦʝʜʠʥʝʥʠʝ
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷʯʝʨʝʟTCP-ʧʦʨʪ80.ɸʜʨʝʩHTTPʠʣʠWeb-ʩʘʡʪʘʥʘʯʠʥʘʝʪʩʷʩʧʨʝʬʠʢʩhttp: //.

File TransferProtocol (FTP). ʇʨʦʪʦʢʦʣʫʨʦʚʥʷʧʨʠʣʦʞʝʥʠʡʩʪʝʢʘTCP/IPʜʣʧ̫ʝʨʝʜʘʯʠʬʘʡʣʦʚʤʝʞʜʫʩʝʪʝʚʳʤʠʫʟʣʘʤʠ. ʕʪʦʢʣʠʝʥʪ-
ʩʝʨʚʝʨʥʳʡʧʨʦʪʦʢʦʣ,ʠʩʧʦʣʴʟʫʶʱʠʡʪʨʘʥʩʧʦʨʪʥʳʝʫʩʣʫʛʠʧʨʦʪʦʢʦʣʘTCP. ɼʣʫ̫ʩʧʝʰʥʦʡʧʝʨʝʜʘʯʠʬʘʡʣʦʚFTPʪʨʝʙʫʝʪ2ʩʦʝʜʠʥʝʥʠʷ: ʩ
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤTCP-ʧʦʨʪʘ21 ʜʣʫ̫ʧʨʘʚʣʝʥʠʷʠTCP-ʧʦʨʪʘ20 ʜʣʜ̫ʘʥʥʳʭ. ʏʘʱʝʚʩʝʛʦFTPʠʩʧʦʣʴʟʫʝʪʩʷʜʣʟ̫ʘʛʨʫʟʢʠʬʘʡʣʦʚʠʟ
ʀʥʪʝʨʥʝʪʘ. ʉʫʱʝʩʪʚʫʶʪʪʳʩʷʯʠʦʙʱʝʜʦʩʪʫʧʥʳʭʠʯʘʩʪʥʳʭFTP-ʩʘʡʪʦʚ,ʦʙʝʩʧʝʯʠʚʘʶʱʠʭʦʛʨʘʥʠʯʝʥʥʳʡʠʣʠʘʥʦʥʠʤʥʳʡʜʦʩʪʫʧʢ
ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʦʙʲʝʤʘʤʜʘʥʥʳʭ.ʉʠʥʪʘʢʩʠʩʘʜʨʝʩʘFTPʘʥʘʣʦʛʠʯʝʥʧʨʦʪʦʢʦʣʫHTTP,ʥʦʚʢʘʯʝʩʪʚʝʧʨʝʬʠʢʩʘʠʩʧʦʣʴʟʫʝʪʩʷftp: //.

Trivial File TransferProtocol(TFTP). ʇʨʦʩʪʦʡʧʨʦʪʦʢʦʣʧʝʨʝʜʘʯʠʬʘʡʣʦʚʤʝʞʜʫʢʣʠʝʥʪʦʤʠʩʝʨʚʝʨʦʤ.ɺʦʪʣʠʯʠʝʦʪFTP,ʧʨʦʪʦʢʦʣTFTP
ʥʝʩʦʜʝʨʞʠʪʚʦʟʤʦʞʥʦʩʪʝʡʘʫʪʝʥʪʠʬʠʢʘʮʠʠʠʦʩʥʦʚʘʥʥʘʪʨʘʥʩʧʦʨʪʥʦʤʧʨʦʪʦʢʦʣʝUDP. ʆʩʥʦʚʥʦʝʥʘʟʥʘʯʝʥʠʝTFTPð ʦʙʝʩʧʝʯʝʥʠʝ
ʧʨʦʩʪʦʪʳʨʝʘʣʠʟʘʮʠʠʢʣʠʝʥʪʘ. ʇʦʵʪʦʤʫʦʥʯʘʩʪʦʠʩʧʦʣʴʟʫʝʪʩʷʜʣʟ̫ʘʛʨʫʟʢʠʥʦʚʦʛʦʧʨʦʛʨʘʤʤʥʦʛʦʦʙʝʩʧʝʯʝʥʠʷʠʣʠʢʦʥʬʠʛʫʨʘʮʠʠʚ
ʢʦʤʤʫʪʘʪʦʨʳʠʣʠʤʘʨʰʨʫʪʠʟʘʪʦʨʳ.

ʇʨʦʪʦʢʦʣʳʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʳ:

PostOffice Protocol3 (POP3). ʉʪʘʥʜʘʨʪʥʳʡʧʨʦʪʦʢʦʣʫʨʦʚʥʷʧʨʠʣʦʞʝʥʠʡʩʪʝʢʘTCP/IPʜʣʧ̫ʦʣʫʯʝʥʠʷʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʳʩʫʜʘʣʝʥʥʦʛʦ
ʩʝʨʚʝʨʘ,ʨʘʙʦʪʘʶʱʠʡʥʘTCP-ʧʦʨʪʫ110. ʅʘʩʝʨʚʝʨʝʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʳʭʨʘʥʷʪʩʷʩʦʦʙʱʝʥʠʷ,ʢʦʪʦʨʳʝʤʦʛʫʪʙʳʪʩɹʨʘʟʫʧʦʣʫʯʝʥʳ
ʫʜʘʣʝʥʥʳʤʠʩʠʩʪʝʤʘʤʠʩʧʦʤʦʱʴʶʧʨʦʛʨʘʤʤʥʦʛʦʦʙʝʩʧʝʯʝʥʠʷʧʦʯʪʦʚʦʛʦʢʣʠʝʥʪʘ. ʂʣʠʝʥʪʫʩʪʘʥʘʚʣʠʚʘʝʪʩʦʝʜʠʥʝʥʠʝ,ʯʪʦʙʳʟʘʛʨʫʟʠʪʴ
ʵʣʝʢʪʨʦʥʥʫʶʧʦʯʪʫʧʦʣʴʟʦʚʘʪʝʣʷ,ʘʧʦʢʘʧʦʣʫʯʝʥʥʘʷʵʣʝʢʪʨʦʥʥʘʷʧʦʯʪʘʫʜʘʣʷʝʪʩʷʩʩʝʨʚʝʨʘ,ʨʘʟʨʳʚʘʝʪʩʦʝʜʠʥʝʥʠʝ.

InternetMessageAccessProtocol(IMAP). ɽʱʝʦʜʠʥʧʨʦʪʦʢʦʣ,ʠʩʧʦʣʴʟʫʝʤʳʡʜʣʧ̫ʦʣʫʯʝʥʠʷʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʳʫʜʘʣʝʥʥʳʤʠʢʣʠʝʥʪʘʤʠ,
ʢʦʪʦʨʳʝʧʦʜʜʝʨʞʠʚʘʶʪʢʘʢʘʚʪʦʥʦʤʥʳʡ,ʪʘʢʠʦʥʣʘʡʥ-ʨʝʞʠʤʳʨʘʙʦʪʳ. ɼʣʫ̫ʩʪʘʥʦʚʢʠʩʦʝʜʠʥʝʥʠʷʠʩʧʦʣʴʟʫʝʪʩʷTCP-ʧʦʨʪ143. ɺ
ʦʪʣʠʯʠʝʦʪPOP3, IMAP ʧʨʝʜʦʩʪʘʚʣʷʝʪʧʦʣʴʟʦʚʘʪʝʣʶʰʠʨʦʢʠʝʚʦʟʤʦʞʥʦʩʪʠʜʣʨ̫ʘʙʦʪʳʩʧʦʯʪʦʚʳʤʠʷʱʠʢʘʤʠ,ʥʘʭʦʜʷʱʠʤʠʩʷʥʘ
ʧʦʯʪʦʚʦʤʩʝʨʚʝʨʝ,ʘʪʘʢʞʝʦʜʥʦʚʨʝʤʝʥʥʳʡʜʦʩʪʫʧʥʝʩʢʦʣʴʢʠʭʢʣʠʝʥʪʦʚʢʦʜʥʦʤʫʧʦʯʪʦʚʦʤʫʷʱʠʢʫ. ʇʨʦʛʨʘʤʤʥʦʝʦʙʝʩʧʝʯʝʥʠʝ
ʧʦʯʪʦʚʦʛʦʢʣʠʝʥʪʘʧʦʣʫʯʘʝʪʜʦʩʪʫʧʢʩʦʦʙʱʝʥʠʷʤʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʳʥʘʩʝʨʚʝʨʝʪʘʢ,ʢʘʢʙʫʜʪʦʦʥʠʨʘʩʧʦʣʦʞʝʥʳʥʘʢʦʤʧʴʶʪʝʨʝ
ʧʦʣʫʯʘʪʝʣʷ. ʉʦʦʙʱʝʥʠʷʤʠʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʤrʦʞʥʦʤʘʥʠʧʫʣʠʨʦʚʘʪʴʩʢʦʤʧʴʶʪʝʨʘʧʦʣʴʟʦʚʘʪʝʣʷ(ʢʣʠʝʥʪʘ)ʙʝʟʠʭʧʦʩʪʦʷʥʥʦʡ
ʧʝʨʝʩʳʣʢʠʩʩʝʨʚʝʨʘʠʦʙʨʘʪʥʦ.

SimpleMail TransferProtocol(SMTP). ʇʨʦʪʦʢʦʣʜʣʥ̫ʘʜʝʞʥʦʡʠʵʬʬʝʢʪʠʚʥʦʡʦʪʧʨʘʚʢʠʧʦʯʪʦʚʳʭʩʦʦʙʱʝʥʠʡʚʩʝʪʷʭTCP/IP. POP3 ʠ
IMAP ʦʙʳʯʥʦʩʯʠʪʘʶʪʩʷʧʨʦʪʦʢʦʣʘʤʠʧʨʠʝʤʘʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʳ,ʚʪʦʚʨʝʤʷʢʘʢSMTPʦʙʳʯʥʦʧʨʝʜʦʩʪʘʚʣʷʝʪʫʩʣʫʛʠʜʣʦ̫ʪʧʨʘʚʢʠ
ʩʦʦʙʱʝʥʠʡʵʣʝʢʪʨʦʥʥʦʡʧʦʯʪʳʥʘʧʦʯʪʦʚʳʝʩʝʨʚʝʨʳ. ʅʝʙʦʣʴʰʠʝʪʝʢʩʪʦʚʳʝʢʦʤʘʥʜʳʠʩʧʦʣʴʟʫʶʪʩʷʜʣʩ̫ʦʛʣʘʩʦʚʘʥʠʷʠʫʧʨʘʚʣʝʥʠʷ
ʧʝʨʝʜʘʯʝʡʯʝʨʝʟTCP- ʩʦʝʜʠʥʝʥʠʝ. ɼʣʠ̫ʩʭʦʜʷʱʠʭʧʦʯʪʦʚʳʭʩʦʦʙʱʝʥʠʡʠʩʧʦʣʴʟʫʝʪʩʷTCP-ʧʦʨʪ25.



ɼʦʤʝʥʥʦʝʠʤ(̫ʦʪʘʥʛʣ. domain nameð çʥʘʟʚʘʥʠʝʦʙʣʘʩʪʠè,çʜʦʤʝʥè)ð ʵʪʦʫʥʠʢʘʣʴʥʳʡʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʡʠʜʝʥʪʠʬʠʢʘʪʦʨ
ʦʧʨʝʜʝʣʝʥʥʦʛʦʫʟʣʘ(ʫʩʪʨʦʡʩʪʚʘʠʣʠʩʝʪʝʚʦʛʦʩʦʝʜʠʥʝʥʠʷ),ʷʚʣʷʶʱʝʛʦʩʷʯʘʩʪʴʶʀʥʪʝʨʥʝʪʘ; ʥʘʟʚʘʥʠʝ,ʠʤʩ̫ʘʡʪʘ. ɺʩʝʠʤʝʶʱʠʝʩʷ
ʜʦʤʝʥʥʳʝʠʤʝʥʘʬʫʥʢʮʠʦʥʠʨʫʶʪʙʣʘʛʦʜʘʨʷʩʠʩʪʝʤʝʜʦʤʝʥʥʳʭʠʤʝʥDNS (DomainNameSystem).

Domain Name System (DNS). ʇʨʦʪʦʢʦʣʠʤʝʥʦʚʘʥʠʷʚʀʥʪʝʨʥʝʪʝ,ʠʩʧʦʣʴʟʫʝʤʳʡʜʣʘ̫ʜʨʝʩʘʮʠʠʠʠʤʝʥʦʚʘʥʠʷʫʜʘʣʝʥʥʳʭ
ʢʦʤʧʴʶʪʝʨʥʳʭʩʠʩʪʝʤ. ʇʨʦʮʝʩʩʧʦʠʩʢʘDNS ʧʨʝʦʙʨʘʟʫʝʪʜʦʤʝʥʥʳʝʠʤʝʥʘʚʯʠʩʣʦʚʳʝIP-ʘʜʨʝʩʘ,ʢʦʪʦʨʳʝʭʨʘʥʷʪʩʷʥʘDNS-
ʩʝʨʚʝʨʘʭ. ʕʪʘʬʫʥʢʮʠʷʧʨʝʜʦʪʚʨʘʱʘʝʪʥʝʦʙʭʦʜʠʤʦʩʪʴʟʘʧʦʤʠʥʘʥʠʷʧʦʣʴʟʦʚʘʪʝʣʝʤIP-ʘʜʨʝʩʘWeb-ʩʘʡʪʘ,ʥʘʧʨʠʤʝʨ192.168.176.56.
ɺʤʝʩʪʦʵʪʦʛʦDNSʧʦʟʚʦʣʷʝʪʧʦʣʴʟʦʚʘʪʝʣʶʚʚʦʜʠʪʴʜʦʤʝʥʥʦʝʠʤʩ̫ʘʡʪʘ(ʥʘʧʨʠʤʝʨ,www.dlink.ru)ʠʧʦʣʫʯʘʪʴIP-ʘʜʨʝʩ.

ʇʨʦʪʦʢʦʣʳʫʨʦʚʥʷʧʨʠʣʦʞʝʥʠʷʜʣʢ̫ʦʥʬʠʛʫʨʘʮʠʠ,ʧʦʣʫʯʝʥʠʷʫʜʘʣʝʥʥʦʛʦʜʦʩʪʫʧʘʠʩʠʥʭʨʦʥʠʟʘʮʠʠʚʨʝʤʝʥʠ:

Å Telnet. ʂʣʠʝʥʪ-ʩʝʨʚʝʨʳʡʧʨʦʪʦʢʦʣʵʤʫʣʷʮʠʠʪʝʨʤʠʥʘʣʘ,ʠʩʧʦʣʴʟʫʶʱʠʡʧʨʦʪʦʢʦʣTCP ʜʣʫ̫ʩʪʘʥʦʚʣʝʥʠʷʩʦʝʜʠʥʝʥʠʷ. Telnet
ʫʩʪʘʥʘʚʣʠʚʘʝʪʥʝʟʘʰʠʬʨʦʚʘʥʥʳʡʦʙʤʝʥʜʘʥʥʳʤʠʤʝʞʜʫʢʣʠʝʥʪʦʤʠʩʝʨʚʝʨʦʤʯʝʨʝʟTCP-ʧʦʨʪ23 ʠʧʦʟʚʦʣʷʝʪʣʦʢʘʣʴʥʳʤ
ʢʣʠʝʥʪʩʢʠʤʤʘʰʠʥʘʤʧʦʣʫʯʘʪʴʜʦʩʪʫʧʢʫʜʘʣʝʥʥʳʤʫʟʣʘʤ,ʢʘʢʝʩʣʠʙ ʧrʦʣʴʟʦʚʘʪʝʣʴʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʨʘʙʦʪʘʣʥʘʫʜʘʣʝʥʥʦʤ
ʫʩʪʨʦʡʩʪʚʝ. Telnetʤʦʞʥʦʠʩʧʦʣʴʟʦʚʘʪʴʜʣʨ̫ʘʟʥʳʭʟʘʜʘʯ,ʚʪʦʤʯʠʩʣʝʜʣʜ̫ʦʩʪʫʧʘʢɻ ʣʝʢʪʨʦʥʥʦʡʧʦʯʪʝ,ʙʘʟʘʤʜʘʥʥʳʭ,ʬʘʡʣʘʤ,
ʠʥʪʝʨʬʝʡʩʘʤʢʦʤʘʥʜʥʦʡʩʪʨʦʢʠʫʜʘʣʝʥʥʳʭʢʦʤʤʫʪʘʪʦʨʦʚʠʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ. ʕʪʦʪʤʝʪʦʜʜʦʩʪʫʧʘʫʷʟʚʠʤʩʪʦʯʢʠʟʨʝʥʠʷ
ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʳʝʥʝh ʠʬʨʫʶʪʩʷʠʤʦʛʫʪʙʳʪʧɹʝʨʝʭʚʘʯʝʥʳʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ; ʪʘʢʞʝʥʝʧʦʜʜʝʨʞʠʚʘʝʪʩʷʙʝʟʦʧʘʩʥʘʷ
ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. ʇʨʦʪʦʢʦʣSecureShell (SSH) ʟʘʤʝʥʠʣTelnet ʚʙʦʣʴʰʠʥʩʪʚʝʩʨʝʜʫʜʘʣʝʥʥʦʛʦʜʦʩʪʫʧʘʠʦʙʝʩʧʝʯʠʚʘʝʪʙʦʣʝʝ
ʥʘʜʝʞʥʳʝʬʫʥʢʮʠʠʙʝʟʦʧʘʩʥʦʩʪʠʠʘʫʪʝʥʪʠʬʠʢʘʮʠʠ.

ÅDynamic Host Configuration Protocol (DHCP). ʇʨʦʪʦʢʦʣ,ʠʩʧʦʣʴʟʫʝʤʳʡʜʣʜ̫ʠʥʘʤʠʯʝʩʢʦʛʦʥʘʟʥʘʯʝʥʠʷIP-ʘʜʨʝʩʦʚʠʩʝʪʝʚʦʡ
ʢʦʥʬʠʛʫʨʘʮʠʠʢʣʠʝʥʪʦʚ,ʢʦʪʦʨʳʝʦʪʧʨʘʚʣʷʶʪʩʷʩʮʝʥʪʨʘʣʴʥʦʛʦʩʝʨʚʝʨʘ. ʕʪʦʟʥʘʯʠʪʝʣʴʥʦʫʧʨʦʱʘʝʪʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝʠ
ʧʦʟʚʦʣʷʝʪʘʚʪʦʤʘʪʠʯʝʩʢʠʥʘʩʪʨʘʠʚʘʪʴʩʝʪʴʜʣD̫HCP-ʢʣʠʝʥʪʦʚ. ʂʣʠʝʥʪʳʦʪʧʨʘʚʣʷʶʪʩʦʦʙʱʝʥʠʝʥʘDHCP-ʩʝʨʚʝʨ,ʟʘʧʨʘʰʠʚʘʷ
ʩʝʪʝʚʦʡIP-ʘʜʨʝʩ,ʤʘʩʢʫʧʦʜʩʝʪʠ,ʘʜʨʝʩDNS-ʩʝʨʚʝʨʘ,IP-ʘʜʨʝʩʰʣʶʟʘʧʦʫʤʦʣʯʘʥʠʶʠʜʨʫʛʠʝʥʝʦʙʭʦʜʠʤʳʝʜʘʥʥʳʝ.

InternetControl MessageProtocol (ICMP). ʇʨʦʪʦʢʦʣICMP ʷʚʣʷʝʪʩʷʥʝʦʪʲʝʤʣʝʤʦʡʯʘʩʪʴʶʧʨʦʪʦʢʦʣʘIP ʠʦʧʨʝʜʝʣʷʝʪʨʘʟʣʠʯʥʳʝ
ʪʠʧʩrʦʦʙʱʝʥʠʡ,ʢʦʪʦʨʳʝʧʦʟʚʦʣʷʶʪʫʩʪʨʦʡʩʪʚʘʤʦʙʤʝʥʠʚʘʪʴʩʷʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʦʙʱʝʥʠʷʦʙʦʰʠʙʢʘʭʠʩʧʦʣʴʟʫʶʪʩʷʜʣʷ
ʦʧʦʚʝʱʝʥʠʷʫʩʪʨʦʡʩʪʚʘ-ʦʪʧʨʘʚʠʪʝʣʷʦʧʨʦʙʣʝʤʘʭ,ʚʦʟʥʠʢʰʠʭʧʨʠʧʝʨʝʜʘʯʝʧʘʢʝʪʘ. ʆʙʳʯʥʦʛʝʥʝʨʠʨʫʶʪʩʷʚʦʪʚʝʪʥʘʢʘʢʦʝ-ʣʠʙʦ
ʩʦʙʳʪʠʝ,ʚʦʟʥʠʢʰʝʝʧʨʠʧʝʨʝʜʘʯʝʧʘʢʝʪʘ,ʥʘʧʨʠʤʝʨ,ʢʦʛʜʘʧʘʢʝʪʥʝʤʦʞʝʪʜʦʩʪʠʯʴʤʝʩʪʘʥʘʟʥʘʯʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝʩʦʦʙʱʝʥʠʷ
ʠʩʧʦʣʴʟʫʶʪʩʷʜʣʜ̫ʠʘʛʥʦʩʪʠʢʠ,ʪʝʩʪʠʨʦʚʘʥʠʷ,ʦʙʤʝʥʘʠʥʬʦʨʤʘʮʠʝʡʠʜʨʫʛʠʭʮʝʣʝʡ. ʆʥʠʥʝʩʦʜʝʨʞʘʪʦʧʠʩʘʥʠʷʦʰʠʙʦʢʠʦʙʳʯʥʦ
ʥʝʦʪʧʨʘʚʣʷʶʪʩʷʧʨʠʚʦʟʥʠʢʥʦʚʝʥʠʠʢʘʢʦʛʦ-ʣʠʙʦʩʦʙʳʪʠʷ. ʇʨʠʤʝʨʦʤʷʚʣʷʝʪʩʷʫʪʠʣʠʪʘping, ʢʦʪʦʨʘʷʠʩʧʦʣʴʟʫʝʪʩʷʜʣʧ̫ʨʦʚʝʨʢʠ
ʜʦʩʪʫʧʥʦʩʪʠʜʨʫʛʦʛʦʫʟʣʘʚIP-ʩʝʪʠ. ʕʪʦʚʳʧʦʣʥʷʝʪʩʷʧʫʪʝʤʦʪʧʨʘʚʢʠʧʘʢʝʪʘICMP çʵʭʦ-ʟʘʧʨʦʩèʥʘIP-ʘʜʨʝʩʪʨʝʙʫʝʤʦʛʦ
ʠʥʪʝʨʬʝʡʩʘʠʦʞʠʜʘʥʠʷʦʪʚʝʪʘ. ɼʘʥʥʘʷʫʪʠʣʠʪʘʠʩʧʦʣʴʟʫʝʪʩʷʩʠʩʪʝʤʥʳʤʠʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ,ʢʦʪʦʨʳʝʭʦʪʷʪʧʨʦʚʝʨʠʪʴ
ʧʦʜʢʣʶʯʝʥʠʝʧʦʣʦʢʘʣʴʥʦʡʩʝʪʠ. ʉʫʱʝʩʪʚʫʝʪʜʚʝʚʝʨʩʠʠʧʨʦʪʦʢʦʣʘICMP: ICMP v4ʠICMP v6.



ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 
ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ

ʉʂʉʧʨʝʜʩʪʘʚʣʷʝʪʩʦʙʦʡʠʝʨʘʨʭʠʯʝʩʢʫʶʢʘʙʝʣʴʥʫʶʩʠʩʪʝʤʫ,ʩʤʦʥʪʠʨʦʚʘʥʥʫʶʚʟʜʘʥʠʠʠʣʠʚʛʨʫʧʧʝʟʜʘʥʠʡ,
ʩʦʩʪʦʷʱʫʶʠʟʩʪʨʫʢʪʫʨʥʳʭʧʦʜʩʠʩʪʝʤ. ɺʩʦʩʪʘʚʉʂʉʚʭʦʜʷʪʩʣʝʜʫʶʱʠʝʵʣʝʤʝʥʪʳ:
Åʛʣʘʚʥʳʡʢʨʦʩʩ(MC);
Åʢʘʙʝʣʴʤʘʛʠʩʪʨʘʣʴʥʦʡʧʦʜʩʠʩʪʝʤʳʧʝʨʚʦʛʦʠʚʪʦʨʦʛʦʫʨʦʚʥʷ;
Åʧʨʦʤʝʞʫʪʦʯʥʳʝʢʨʦʩʩʳ(IC);
Åʛʦʨʠʟʦʥʪʘʣʴʥʳʝʢʨʦʩʩʳ(HC) ʠʢʘʙʝʣʠʛʦʨʠʟʦʥʪʘʣʴʥʦʡʧʦʜʩʠʩʪʝʤʳ;
Åʢʦʥʩʦʣʠʜʘʮʠʦʥʥʳʝʪʦʯʢʠ(CP);
Åʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝʨʦʟʝʪʢʠ(MuTOA ʠʣʠMuTO);
Åʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝʨʦʟʝʪʢʠ(TO) ʠʜʨ.

ʆʩʥʦʚʥʘʷʟʘʜʘʯʘʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡʢʘʙʝʣʴʥʦʡʩʠʩʪʝʤʳð ʩʦʟʜʘʥʠʝʥʘʜʝʞʥʦʡʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡʠʥʬʨʘʩʪʨʫʢʪʫʨʳ,ʢʦʪʦʨʘʷʧʦʟʚʦʣʷʝʪʧʦʜʢʣʶʯʘʪʴʩʪʘʮʠʦʥʘʨʥʳʝʠʤʦʙʠʣʴʥʳʝ
ʫʩʪʨʦʡʩʪʚʘʢʣʦʢʘʣʴʥʦʡʩʝʪʠʠʢʀʥʪʝʨʥʝʪʫ. ɼʘʥʥʘʷʬʫʥʢʮʠʷʨʝʘʣʠʟʫʝʪʩʷʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʨʘʩʧʦʣʦʞʝʥʠʝʤʩʣʦʪʦʚ
ʜʦʩʪʫʧʘ,ʪʝʨʤʠʥʘʣʦʚʠʬʠʟʠʯʝʩʢʠʭʪʦʯʝʢ.

ʇʦʩʪʨʦʝʥʥʘʷʚʩʦʦʪʚʝʪʩʪʚʠʠʩʦʩʪʘʥʜʘʨʪʘʤʠʩʝʪʧɹʦʟʚʦʣʷʝʪʧʦʜʢʣʶʯʘʪʴʫʩʪʨʦʡʩʪʚʘ,ʨʘʩʧʦʣʦʞʝʥʥʳʝʚʣʶʙʦʡ
ʪʦʯʢʝʦʙʲʝʢʪʘʠʣʠʛʨʫʧʧʳʦʙʲʝʢʪʦʚ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷʢʘʙʝʣʴʥʘʷʩʠʩʪʝʤʘʦʙʝʩʧʝʯʠʚʘʝʪʙʝʩʧʝʨʝʙʦʡʥʫʶʧʝʨʝʜʘʯʫ
ʩʠʛʥʘʣʦʚʚʩʝʭʪʠʧʦʚʠʷʚʣʷʝʪʩʷʦʩʥʦʚʦʡʣʦʢʘʣʴʥʦʡʢʦʤʧʴʶʪʝʨʥʦʡʩʝʪʠ. ʂʘʞʜʘʷʪʦʯʢʘʧʦʜʢʣʶʯʝʥʠʷʢʉʂʉʩʧʦʩʦʙʥʘ
ʦʙʝʩʧʝʯʠʪʴʜʦʩʪʫʧʢʦʚʩʝʤʨʝʩʫʨʩʘʤʩʝʪʠ. ɻʨʘʤʦʪʥʦʧʦʩʪʨʦʝʥʥʳʝʉʂʉʧʦʟʚʦʣʷʶʪʧʦʣʫʯʠʪʴʩʪʘʙʠʣʴʥʦʝʩʦʝʜʠʥʝʥʠʝ
ʜʣʚ̫ʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡʧʝʨʝʜʘʯʠʮʠʬʨʦʚʳʭʩʠʛʥʘʣʦʚʠʜʘʥʥʳʭʤʝʞʜʫʩʝʨʚʝʨʘʤʠ,ʧʝʨʩʦʥʘʣʴʥʳʤʠʢʦʤʧʴʶʪʝʨʘʤʠ,
ʩʝʪʝʚʳʤʠʫʩʪʨʦʡʩʪʚʘʤʠ.



ʉʨʝʜʠʧʨʝʠʤʫʱʝʩʪʚʉʂʉʧʝʨʝʜʢʦʤʧʴʶʪʝʨʥʳʤʠʠʪʝʣʝʬʦʥʥʳʤʠʣʠʥʠʷʤʠʤʦʞʥʦʚʳʜʝʣʠʪʴʩʣʝʜʫʶʱʝʝ:

Åɺʳʩʦʢʘʷʩʢʦʨʦʩʪʴʧʝʨʝʜʘʯʠʜʘʥʥʳʭ;

Åɸʚʪʦʤʘʪʠʟʘʮʠʷʧʨʦʮʝʩʩʦʚʢʦʥʪʨʦʣʷʠʫʧʨʘʚʣʝʥʠʷʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠʩʠʩʪʝʤʘʤʠ;

Åʅʘʜʝʞʥʦʩʪʴʩʠʩʪʝʤʳ. ɺʩʣʫʯʘʝʘʚʘʨʠʡʥʦʡʩʠʪʫʘʮʠʠʥʝʠʩʧʨʘʚʥʳʡʫʯʘʩʪʦʢʙʳʩʪʨʦʣʦʢʘʣʠʟʫʝʪʩʷ,ʚʳʧʦʣʥʷʝʪʩʷ
ʧʝʨʝʭʦʜʥʘʨʝʟʝʨʚʥʫʶʣʠʥʠʶʜʣʧ̫ʨʦʚʝʜʝʥʠʷʨʝʤʦʥʪʥʳʭʨʘʙʦʪ;

Åʌʫʥʢʮʠʦʥʘʣʴʥʳʝʚʦʟʤʦʞʥʦʩʪʠʩʠʩʪʝʤʳʧʦʟʚʦʣʷʶʪʥʘʩʪʨʦʠʪʴʩʠʩʪʝʤʫʧʦʜʠʥʜʠʚʠʜʫʘʣʴʥʳʝʧʦʪʨʝʙʥʦʩʪʠ
ʢʦʥʢʨʝʪʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʷ;

Åɺʥʝʜʨʝʥʠʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡʢʘʙʝʣʴʥʦʡʩʠʩʪʝʤʳʧʦʚʳʰʘʝʪʵʬʬʝʢʪʠʚʥʦʩʪʴʨʘʙʦʪʳʦʨʛʘʥʠʟʘʮʠʠ,ʩʥʠʞʘʝʪ
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝʨʘʩʭʦʜʳ,ʫʣʫʯʰʘʝʪʚʟʘʠʤʦʜʝʡʩʪʚʠʝʩʦʪʨʫʜʥʠʢʦʚʚʥʫʪʨʠʢʦʤʧʘʥʠʠ,ʩʧʦʩʦʙʩʪʚʫʝʪʧʦʚʳʰʝʥʠʶ
ʢʘʯʝʩʪʚʘʦʙʩʣʫʞʠʚʘʥʠʷʢʣʠʝʥʪʦʚ;

Åʉʂʉʦʙʝʩʧʝʯʠʚʘʝʪʨʘʙʦʪʫʢʦʤʧʴʶʪʝʨʥʦʛʦʦʙʦʨʫʜʦʚʘʥʠʷʨʘʟʥʳʭʧʦʢʦʣʝʥʠʡð ʠʥʪʝʨʬʝʡʩʳʩʠʩʪʝʤʳʧʦʟʚʦʣʷʶʪ
ʧʦʜʢʣʶʯʘʪʴʣʶʙʦʝʦʙʦʨʫʜʦʚʘʥʠʝʣʦʢʘʣʴʥʳʭʩʝʪʝʡʠ ʨʝʯʝʚʳʭʧʨʠʣʦʞʝʥʠʡ. ɺʦʟʤʦʞʥʦʦʜʥʦʚʨʝʤʝʥʥʦʝ
ʠʩʧʦʣʴʟʦʚʘʥʠʝʨʘʟʥʦʪʠʧʥʳʭʩʝʪʝʚʳʭʧʨʦʪʦʢʦʣʦʚ;

Åɺʦʟʤʦʞʥʦʩʪʠʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷʩʦʢʨʘʱʘʶʪʪʨʫʜʦʟʘʪʨʘʪʳʥʘʦʙʩʣʫʞʠʚʘʥʠʝʣʦʢʘʣʴʥʦʡʩʝʪʠʠʧʦʚʳʰʘʶʪ
ʫʜʦʙʩʪʚʦʵʢʩʧʣʫʘʪʘʮʠʠ;

Åʉʦʚʨʝʤʝʥʥʳʝʪʝʭʥʦʣʦʛʠʠʩʚʷʟʠʧʦʟʚʦʣʷʶʪʧʦʣʴʟʦʚʘʪʝʣʷʤʤʝʥʷʪʴʨʘʙʦʯʠʝʤʝʩʪʘʙʝʟʠʟʤʝʥʝʥʠʷʜʘʥʥʳʭʜʣʷ
ʜʦʩʪʫʧʘʢʩʝʪʠ;

Åʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴʩʠʩʪʝʤʳ. ʉʂʉʩʪʨʦʠʪʩʷʧʦʧʨʠʥʮʠʧʘʤʦʪʢʨʳʪʦʡʘʨʭʠʪʝʢʪʫʨʳʩ ʪʝʭʥʠʯʝʩʢʠʤʠ
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ,ʦʧʨʝʜʝʣʝʥʥʳʤʠʚʩʪʘʥʜʘʨʪʘʭ;

Åɺʦʟʤʦʞʥʦʩʪʴʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ʆʙʦʨʫʜʦʚʘʥʠʝʉʂʉʚʳʙʠʨʘʝʪʩʷʩʨʝʟʝʨʚʦʤʧʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ,ʢʪʦʤʫʞʝ
ʦʩʪʘʝʪʩʷʚʦʟʤʦʞʥʦʩʪʴʨʘʩʰʠʨʝʥʠʷʩʠʩʪʝʤʳ.



ʉʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ

ɼʣʧ̫ʦʜʢʣʶʯʝʥʠʷʢʦʤʧʴʶʪʝʨʘʠʣʠʣʶʙʦʛʦʫʩʪʨʦʡʩʪʚʘʧʦʣʴʟʦʚʘʪʝʣʷʢʩʝʪʠʪʨʝʙʫʝʪʩʷʨʷʜʢʦʤʧʦʥʝʥʪʦʚ:

Åʩʝʪʝʚʘʷʠʥʪʝʨʬʝʡʩʥʘʷʢʘʨʪʘ(ʩʝʪʝʚʦʡʘʜʘʧʪʝʨ);

Åʩʝʪʝʚʦʝʠʣʠʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝʦʙʦʨʫʜʦʚʘʥʠʝ:ʢʦʤʤʫʪʘʪʦʨ,ʤʘʨʰʨʫʪʠʟʘʪʦʨʠʣʠʪʦʯʢʘʜʦʩʪʫʧʘ;

Åʧʨʦʚʦʜʥʘʷʠʣʠʙʝʩʧʨʦʚʦʜʥʘʷʩʨʝʜʘʧʝʨʝʜʘʯʠ.

ʉʝʪʝʚʦʡʘʜʘʧʪʝʨð ʩʧʝʮʠʘʣʴʥʘʷʧʝʯʘʪʥʘʷʧʣʘʪʘ,ʫʩʪʘʥʦʚʣʝʥʥʘʷʚʢʦʤʧʴʶʪʝʨ,ʢʦʪʦʨʘʷʧʦʟʚʦʣʷʝʪ
ʧʦʜʢʣʶʯʠʪʴʝʛʦʢʩʝʪʠ.

ʇʦʚʪʦʨʠʪʝʣʴ(repeater) ʷʚʣʷʝʪʩʷʩʘʤʳʤʧʨʦʩʪʳʤʠʟʩʝʪʝʚʳʭʫʩʪʨʦʡʩʪʚ. ʆʥʨʘʙʦʪʘʝʪʥʘʬʠʟʠʯʝʩʢʦʤ
(ʧʝʨʚʦʤ)ʫʨʦʚʥʝʤʦʜʝʣʠOSI ʠʠʩʧʦʣʴʟʫʝʪʩʷʜʣʩ̫ʦʝʜʠʥʝʥʠʷʩʝʛʤʝʥʪʦʚʩʨʝʜʳʧʝʨʝʜʘʯʠʜʣʫ̫ʚʝʣʠʯʝʥʠʷ
ʦʙʱʝʡʜʣʠʥʳʩʝʪʠ.

ʂʦʥʮʝʥʪʨʘʪʦʨð ʵʪʦʧʦʚʪʦʨʠʪʝʣʴ,ʢʦʪʦʨʳʡʠʤʝʣʥʝʩʢʦʣʴʢʦʧʦʨʪʦʚʠʩʦʝʜʠʥʷʣʥʝʩʢʦʣʴʢʦʬʠʟʠʯʝʩʢʠʭ
ʩʝʛʤʝʥʪʦʚʩʝʪʠ(ʦʪʨʝʟʢʦʚʢʘʙʝʣʷ). ʋʩʪʨʦʡʩʪʚʘ,ʢʦʪʦʨʳʤʪʨʝʙʦʚʘʣʦʩʴʧʦʜʢʣʶʯʝʥʠʝʢʣʦʢʘʣʴʥʦʡʩʝʪʠ,
ʩʦʝʜʠʥʷʣʠʩʴʩʢʦʥʮʝʥʪʨʘʪʦʨʦʤʦʪʜʝʣʴʥʳʤʢʘʙʝʣʝʤ. ʆʥʨʘʙʦʪʘʣʥʘʬʠʟʠʯʝʩʢʦʤ(ʧʝʨʚʦʤ)ʫʨʦʚʥʝʤʦʜʝʣʠ
OSI. ʆʩʥʦʚʥʦʡʝʛʦʟʘʜʘʯʝʡʙʳʣʦʧʦʚʪʦʨʝʥʠʝʩʠʛʥʘʣʘ,ʧʦʩʪʫʧʠʚʰʝʛʦʩʦʜʥʦʛʦʠʟʧʦʨʪʦʚʥʘʚʩʝʦʩʪʘʣʴʥʳʝ
ʘʢʪʠʚʥʳʝʧʦʨʪʳ,ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʚʦʩʩʪʘʥʘʚʣʠʚʘʷʠʭ. ʂʦʥʮʝʥʪʨʘʪʦʨʪʘʢʞʝʥʝʙʳʣʥʘʜʝʣʝʥʬʫʥʢʮʠʷʤʠ
ʦʙʨʘʙʦʪʢʠʪʨʘʬʠʢʘ.

ʂʦʣʣʠʟʠʷ(collision) ð ʥʘʣʦʞʝʥʠʝʠʣʠʩʪʦʣʢʥʦʚʝʥʠʝʩʠʛʥʘʣʦʚ,ʢʦʪʦʨʦʝʚʦʟʥʠʢʘʝʪʚʦʚʨʝʤʷ
ʦʜʥʦʚʨʝʤʝʥʥʦʡʧʝʨʝʜʘʯʠʜʘʥʥʳʭʜʚʫʤʷʠʣʠʙʦʣʝʝʫʟʣʘʤʠʠʧʨʠʚʦʜʠʪʢʧʦʚʨʝʞʜʝʥʠʶʜʘʥʥʳʭ.

ɼʦʤʝʥʢʦʣʣʠʟʠʡ(collision domain) ð ʯʘʩʪʴʩʝʪʠEthernet,ʚʩʝʫʟʣʢrʦʪʦʨʦʡʨʘʩʧʦʟʥʘʶʪʢʦʣʣʠʟʠʶ
ʥʝʟʘʚʠʩʠʤʦʦʪʪʦʛʦ,ʚʢʘʢʦʡʯʘʩʪʠʩʝʪʠʦʥʘʚʦʟʥʠʢʣʘ.



ʄʦʩʪ(bridge) ʙʳʣʨʘʟʨʘʙʦʪʘʥʢʦʤʧʘʥʠʝʡDigital EquipmentCorporation(DEC) ʚʥʘʯʘʣʝ
1980-ʭʛʦʜʦʚʠʧʨʝʜʩʪʘʚʣʷʣʩʦʙʦʡʫʩʪʨʦʡʩʪʚʦʬʠʟʠʯʝʩʢʦʛʦ(ʧʝʨʚʦʛʦ)ʠʢʘʥʘʣʴʥʦʛʦ(ʚʪʦʨʦʛʦ)
ʫʨʦʚʥʝʡʤʦʜʝʣʠOSI, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝʜʣʦ̫ʙʲʝʜʠʥʝʥʠʷʜʚʫʭʣʦʢʘʣʴʥʳʭʩʝʪʝʡʠʣʠʜʚʫʭ
ʩʝʛʤʝʥʪʦʚʦʜʥʦʡʩʝʪʠ.

ɺʥʘʩʪʦʷʱʝʝʚʨʝʤʷʢʦʤʤʫʪʘʪʦʨʳ(switch) ʷʚʣʷʶʪʩʷʦʩʥʦʚʥʳʤʩʪʨʦʠʪʝʣʴʥʳʤʙʣʦʢʦʤʜʣʷ
ʩʦʟʜʘʥʠʷʣʦʢʘʣʴʥʳʭʩʝʪʝʡ.

ʂʦʤʤʫʪʘʪʦʨʧʨʝʜʩʪʘʚʣʷʝʪʩʦʙʦʡʤʥʦʛʦʧʦʨʪʦʚʳʡʤʦʩʪʠʧʦʧʨʠʥʮʠʧʫʦʙʨʘʙʦʪʢʠʜʘʥʥʳʭ
ʥʠʯʝʤʥʝʦʪʣʠʯʘʝʪʩʷʦʪʥʝʛʦ,ʦʜʥʘʢʦʚʦʪʣʠʯʠʝʦʪʤʦʩʪʘʧʦʜʜʝʨʞʠʚʘʝʪʤʥʦʞʝʩʪʚʦ
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭʬʫʥʢʮʠʡ. ʈʘʟʣʠʯʘʶʪʢʦʤʤʫʪʘʪʦʨʳ,ʨʘʙʦʪʘʶʱʠʝʥʘʢʘʥʘʣʴʥʦʤ(ʚʪʦʨʦʤ)ʠ
ʩʝʪʝʚʦʤ(ʪʨʝʪʴʝʤ)ʫʨʦʚʥʝʤʦʜʝʣʠOSI. ʊʨʘʜʠʮʠʦʥʥʳʡʢʦʤʤʫʪʘʪʦʨʨʘʙʦʪʘʝʪʥʘʚʪʦʨʦʤʫʨʦʚʥʝ.
ʄʘʨʰʨʫʪʠʟʠʨʫʶʱʠʡʢʦʤʤʫʪʘʪʦʨʨʘʙʦʪʘʝʪʥʘʢʘʥʘʣʴʥʦʤʠʩʝʪʝʚʦʤʫʨʦʚʥʷʭ.

ʊʦʯʢʘʜʦʩʪʫʧʘ(Access Point) ʬʫʥʢʮʠʦʥʠʨʫʝʪʥʘʢʘʥʘʣʴʥʦʤʫʨʦʚʥʝʤʦʜʝʣʠOSI. ʆʥʘ
ʧʨʝʜʩʪʘʚʣʷʝʪʩʦʙʦʡʙʝʩʧʨʦʚʦʜʥʫʶʩʪʘʥʮʠʶ,ʢʦʪʦʨʘʷʦʙʝʩʧʝʯʠʚʘʝʪʜʦʩʪʫʧʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭʩ
ʥʝʡʙʝʩʧʨʦʚʦʜʥʳʭʢʣʠʝʥʪʩʢʠʭʫʩʪʨʦʡʩʪʚʢʧʨʦʚʦʜʥʦʡʠ/ʠʣʠʙʝʩʧʨʦʚʦʜʥʦʡʩʝʪʠʯʝʨʝʟ
ʙʝʩʧʨʦʚʦʜʥʫʶʩʨʝʜʫʧʝʨʝʜʘʯʠ.

ʄʘʨʰʨʫʪʠʟʘʪʦʨ(router) ð ʵʪʦʫʩʪʨʦʡʩʪʚʦʩʝʪʝʚʦʛʦ(ʪʨʝʪʴʝʛʦ)ʫʨʦʚʥʷʤʦʜʝʣʠOSI. ɽʛʦ
ʦʩʥʦʚʥʦʡʟʘʜʘʯʝʡʷʚʣʷʝʪʩʷʘʥʘʣʠʟʣʦʛʠʯʝʩʢʠʭ(ʩʝʪʝʚʳʭ)ʘʜʨʝʩʦʚ(ʯʘʱʝʚʩʝʛʦIP-ʘʜʨʝʩʦʚ)ʠ
ʦʧʨʝʜʝʣʝʥʠʝʥʘʠʣʫʯʰʝʛʦʤʘʨʰʨʫʪʘʧʝʨʝʜʘʯʠʧʘʢʝʪʘʦʪʠʩʪʦʯʥʠʢʘʢʧʦʣʫʯʘʪʝʣʶ.



ʊʦʧʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ

ʊʦʧʦʣʦʛʠʷʩʝʪʠð ʵʪʦʩʧʦʩʦʙʦʧʠʩʘʥʠʷʢʦʥʬʠʛʫʨʘʮʠʠʩʝʪʠ,ʩʭʝʤʨrʘʩʧʦʣʦʞʝʥʠʷʠ
ʩʦʝʜʠʥʝʥʠʷʩʝʪʝʚʳʭʫʩʪʨʦʡʩʪʚ.

ʉʫʱʝʩʪʚʫʶʪʩʣʝʜʫʶʱʠʝʙʘʟʦʚʳʝʪʦʧʦʣʦʛʠʠ,ʥʘʦʩʥʦʚʝʢʦʪʦʨʳʭʩʪʨʦʷʪʩʷʢʦʤʧʴʶʪʝʨʥʳʝʩʝʪʠ:

Åçʰʠʥʘè(bus);

Åçʢʦʣʴʮʦè(ring);

Åçʟʚʝʟʜʘè(star).

Åçʜʝʨʝʚʦè(tree);

Åʷʯʝʠʩʪʘʷʧʦʣʥʦʩʚʷʟʥʘʷʪʦʧʦʣʦʛʠʷ(fully connectedmesh);

Åʷʯʝʠʩʪʘʷʪʦʧʦʣʦʛʠʷʯʘʩʪʠʯʥʦʡ(ʥʝʧʦʣʥʦʡ)ʩʚʷʟʥʦʩʪʠ(partiallyconnectedmesh).



ʊʦʧʦʣʦʛʠʷçʰʠʥʘè(bus) ʷʚʣʷʝʪʩʷʩʘʤʳʤʧʨʦʩʪʝʡʰʠʤʚʘʨʠʘʥʪʦʤʦʨʛʘʥʠʟʘʮʠʠʣʦʢʘʣʴʥʦʡ
ʩʝʪʠ. ɺʩʝʪʠʩʬʠʟʠʯʝʩʢʦʡʪʦʧʦʣʦʛʠʝʡçʰʠʥʘèʚʩʝʫʟʣʨrʘʚʥʦʧʨʘʚʥʦʧʦʜʢʣʶʯʘʶʪʩʷʢʦʙʱʝʡ
ʩʨʝʜʝʧʝʨʝʜʘʯʠʠʧʦʵʪʦʤʫʢʘʞʜʳʡʫʟʝʣçʩʣʳʰʠʪèʪʦ,ʯʪʦʧʝʨʝʜʘʶʪʜʨʫʛʠʝʫʟʣʳ.

ʅʝʩʤʦʪʨʷʥʘʪʦ,ʯʪʦʪʦʧʦʣʦʛʠʷçʰʠʥʘèʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷʧʨʦʩʪʦʪʦʡʨʝʘʣʠʟʘʮʠʠʠ
ʜʝʰʝʚʠʟʥʦʡ,ʦʥʘʠʤʝʝʪʨʷʜʩʫʱʝʩʪʚʝʥʥʳʭʥʝʜʦʩʪʘʪʢʦʚ:

Å ʉʫʱʝʩʪʚʫʝʪʦʛʨʘʥʠʯʝʥʠʝʥʘʨʘʩʩʪʦʷʥʠʝʤʝʞʜʫʫʟʣʘʤʠʩʝʪʠ. ʈʘʩʩʪʦʷʥʠʝʤʝʞʜʫʩʘʤʳʤʠ
ʜʘʣʴʥʠʤʠʫʟʣʘʤʠʜʦʣʞʥʦʙʳʪʤɹʝʥʴʰʝ,ʯʝʤʨʘʩʩʪʦʷʥʠʝʟʘʪʫʭʘʥʠʷʩʠʛʥʘʣʘʧʨʠʝʛʦʧʝʨʝʜʘʯʝ
ʯʝʨʝʟʜʘʥʥʫʶʬʠʟʠʯʝʩʢʫʶʩʨʝʜʫ.

Å ʉʫʱʝʩʪʚʫʝʪʦʛʨʘʥʠʯʝʥʠʝʥʘʢʦʣʠʯʝʩʪʚʦʫʩʪʨʦʡʩʪʚ,ʧʦʜʢʣʶʯʘʝʤʳʭʢʩʝʪʠ. ʇʦʩʢʦʣʴʢʫ
ʩʝʪʴʠʩʧʦʣʴʟʫʝʪʩʷʩʦʚʤʝʩʪʥʦ,ʧʨʠʫʚʝʣʠʯʝʥʠʠʚʥʝʡʢʦʣʠʯʝʩʪʚʘʫʟʣʦʚ,ʫʚʝʣʠʯʠʚʘʝʪʩʷʯʠʩʣʦ
ʢʦʣʣʠʟʠʡ.ʕʪʦʫʤʝʥʴʰʘʝʪʦʙʱʫʧʁʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʩʝʪʠʠʟʘʤʝʜʣʷʝʪʝʝʨʘʙʦʪʫ.

Å ʇʨʠʠʩʧʦʣʴʟʦʚʘʥʠʠʚʢʘʯʝʩʪʚʝʩʨʝʜʳʧʝʨʝʜʘʯʠʢʘʙʝʣʷ,ʦʥ̫ ʚʣʷʝʪʩʷçʝʜʠʥʦʡʪʦʯʢʦʡ
ʦʪʢʘʟʘè.ɺʩʣʫʯʘʝʦʙʨʳʚʘʣʶʙʦʛʦʫʯʘʩʪʢʘʢʘʙʝʣʷʥʘʨʫʰʘʝʪʩʷʨʘʙʦʪʘʚʩʝʡʩʝʪʠ.



ʌʠʟʠʯʝʩʢʘʷʪʦʧʦʣʦʛʠʷçʢʦʣʴʮʦèʧʨʝʜʧʦʣʘʛʘʝʪʪʘʢʫʶʦʨʛʘʥʠʟʘʮʠʶʩʝʪʠ,ʚ
ʢʦʪʦʨʦʡʢʘʞʜʳʡʠʟʫʟʣʦʚʩʦʝʜʠʥʝʥʩʜʚʫʤʷʜʨʫʛʠʤʠʪʘʢ,ʯʪʦʙʳʦʪʦʜʥʦʛʦʦʥ
ʧʦʣʫʯʘʣʠʥʬʦʨʤʘʮʠʶ,ʘʚʪʦʨʦʤʫʧʝʨʝʜʘʚʘʣʝʝʜʦʪʝʭʧʦʨ,ʧʦʢʘʜʘʥʥʳʝʥʝʙʫʜʫʪ
ʧʦʣʫʯʝʥʳʫʟʣʦʤ-ʧʨʠʝʤʥʠʢʦʤ. ʇʦʩʣʝʜʥʠʡʫʟʝʣʧʦʜʢʣʶʯʘʝʪʩʷʢ ʧʝʨʚʦʤʫ,
ʟʘʤʳʢʘʷʢʦʣʴʮʦ. ʇʝʨʝʜʘʯʘʜʘʥʥʳʭʧʦʢʦʣʴʮʫʦʩʫʱʝʩʪʚʣʷʝʪʩʷʣʠʰʚɹʦʜʥʦʤ
ʥʘʧʨʘʚʣʝʥʠʠ,ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʦʪʫʟʣʘʢʫʟʣʫ.

ɼʦʩʪʦʠʥʩʪʚʘʪʦʧʦʣʦʛʠʠ:

Å ʈʘʚʥʳʝʚʦʟʤʦʞʥʦʩʪʠʜʦʩʪʫʧʘʫʟʣʦʚʢʩʨʝʜʝʧʝʨʝʜʘʯʠ,ʙʣʘʛʦʜʘʨʷʯʝʤʫʥʠ
ʦʜʠʥʠʟʥʠʭʥʝʤʦʞʝʪʝʝʤʦʥʦʧʦʣʴʥʦʟʘʭʚʘʪʠʪʴ.

Å ʅʝʚʦʟʥʠʢʘʶʪʢʦʣʣʠʟʠʠ.

Å ʄʦʞʥʦʩʪʨʦʠʪʴʩʝʪʠʙʦʣʴʰʦʡʧʨʦʪʷʞʝʥʥʦʩʪʠ.

ʅʝʜʦʩʪʘʪʢʠʪʦʧʦʣʦʛʠʠ:

Å ʅʠʟʢʘʷʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʩʝʪʠ. ɺʟʘʚʠʩʠʤʦʩʪʠʦʪʢʦʣʠʯʝʩʪʚʘʫʟʣʦʚʚ
ʩʝʪʠ,ʚʨʝʤʷʧʝʨʝʜʘʯʠʜʘʥʥʳʭʤʦʞʝʪʙʳʪʜɹʦʩʪʘʪʦʯʥʦʙʦʣʴʰʠʤ,ʧʦʩʢʦʣʴʢʫ
ʩʠʛʥʘʣʜʦʣʞʝʥʧʨʦʡʪʠʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʯʝʨʝʟʚʩʝʫʟʣʳ,ʢʘʞʜʳʡʠʟʢʦʪʦʨʳʭ
ʧʨʦʚʝʨʷʝʪ,ʥʝʝʤʫʣʠʘʜʨʝʩʦʚʘʥʘʠʥʬʦʨʤʘʮʠʷ.

Å ʅʝʚʳʩʦʢʘʷʥʘʜʝʞʥʦʩʪʴʩʝʪʠ. ɺʳʭʦʜʠʟʩʪʨʦʷʭʦʪʙ̫ ʦrʜʥʦʛʦʠʟʫʟʣʦʚ
ʠ/ʠʣʠʦʙʨʳʚʢʘʙʝʣʷʧʨʠʚʦʜʠʪʢʧʦʣʥʦʡʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠʩʝʪʠ. ʏʪʦʙʳ
ʠʟʙʝʞʘʪʴʦʩʪʘʥʦʚʢʠʨʘʙʦʪʳʩʝʪʠʧʨʠʚʳʭʦʜʝʠʟʩʪʨʦʷʫʟʣʘʠʣʠʦʙʨʳʚʝ
ʢʘʙʝʣʷ,ʦʙʳʯʥʦʠʩʧʦʣʴʟʫʶʪʜʚʦʡʥʦʝʢʦʣʴʮʦ,ʯʪʦʧʨʠʚʦʜʠʪʢʩʫʱʝʩʪʚʝʥʥʳʤ
ʬʠʥʘʥʩʦʚʳʤʟʘʪʨʘʪʘʤ.

Å ʉʣʦʞʥʦʩʪʴʨʘʩʰʠʨʝʥʠʷʩʝʪʠ. ɼʦʙʘʚʣʝʥʠʝʚʩʝʪʥɹʦʚʦʛʦʫʟʣʘʯʘʩʪʦ
ʪʨʝʙʫʝʪʝʝʦʩʪʘʥʦʚʢʠ,ʯʪʦʥʘʨʫʰʘʝʪʨʘʙʦʪʫʚʩʝʭʜʨʫʛʠʭʫʟʣʦʚ.



ʊʦʧʦʣʦʛʠʷçʟʚʝʟʜʘè(star) ð ʦʜʥʘʠʟʩʘʤʳʭʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭʪʦʧʦʣʦʛʠʡ
ʢʦʤʧʴʶʪʝʨʥʳʭʩʝʪʝʡ. ʏʘʱʝʚʩʝʛʦʦʥʘʠʩʧʦʣʴʟʫʝʪʩʷʚʣʦʢʘʣʴʥʳʭʩʝʪʷʭʥʝʙʦʣʴʰʠʭ
ʦʬʠʩʦʚʠʣʠʜʦʤʘʰʥʠʭʩʝʪʷʭ. ɺʵʪʦʡʪʦʧʦʣʦʛʠʠʚʩʝʫʟʣʧrʦʜʢʣʶʯʘʶʪʩʷʣʠʥʠʝʡʩʚʷʟʠ
çʪʦʯʢʘ-ʪʦʯʢʘèʢʮʝʥʪʨʘʣʴʥʦʤʫʫʩʪʨʦʡʩʪʚʫ,ʚʢʘʯʝʩʪʚʝʢʦʪʦʨʦʛʦʚʩʦʚʨʝʤʝʥʥʳʭʩʝʪʷʭ
ʤʦʞʝʪʠʩʧʦʣʴʟʦʚʘʪʴʩʷʢʦʤʤʫʪʘʪʦʨ,ʤʘʨʰʨʫʪʠʟʘʪʦʨʠʣʠʪʦʯʢʘʜʦʩʪʫʧʘ. ʆʙʤʝʥʜʘʥʥʳʤʠ
ʤʝʞʜʫʫʟʣʘʤʠʦʩʫʱʝʩʪʚʣʷʝʪʩʷʯʝʨʝʟʮʝʥʪʨʘʣʴʥʦʝʫʩʪʨʦʡʩʪʚʦ,ʢʦʪʦʨʦʝʚʳʧʦʣʥʷʝʪʠ
ʢʦʥʪʨʦʣʠʨʫʝʪʬʫʥʢʮʠʠ,ʨʝʘʣʠʟʦʚʘʥʥʳʝʚʩʝʪʠ,ʘʪʘʢʞʝʫʩʠʣʠʚʘʝʪʧʨʦʭʦʜʷʱʠʝʯʝʨʝʟ
ʥʝʛʦʩʠʛʥʘʣʳ.

ʇʨʝʠʤʫʱʝʩʪʚʘʪʦʧʦʣʦʛʠʠ:

Å ʇʨʦʩʪʦʪʘʦʙʩʣʫʞʠʚʘʥʠʷʠʫʩʪʨʘʥʝʥʠʷʥʝʠʩʧʨʘʚʥʦʩʪʝʡʚʩʝʪʠ,ʘʪʘʢʞʝʧʨʦʩʪʦʪʘ
ʧʦʜʢʣʶʯʝʥʠʷʥʦʚʳʭʫʩʪʨʦʡʩʪʚ.

Å ɿʘʱʠʱʝʥʥʦʩʪʴʩʝʪʠ. ɺ ʢʘʯʝʩʪʚʝʮʝʥʪʨʘʣʴʥʦʛʦʫʩʪʨʦʡʩʪʚʘʤʦʞʝʪ
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷʩʝʪʝʚʦʝʦʙʦʨʫʜʦʚʘʥʠʝʩʨʘʟʚʠʪʳʤʠʬʫʥʢʮʠʷʤʠʙʝʟʦʧʘʩʥʦʩʪʠ,
ʢʦʪʦʨʦʝʦʙʝʩʧʝʯʠʚʘʝʪʢʦʥʪʨʦʣʴʧʦʪʦʢʦʚʧʨʦʭʦʜʷʱʝʛʦʯʝʨʝʟʥʝʛʦʪʨʘʬʠʢʘ. ʇʦʤʠʤʦ
ʵʪʦʛʦʤʦʞʥʦʬʠʟʠʯʝʩʢʠʦʛʨʘʥʠʯʠʪʴʜʦʩʪʫʧʢʮʝʥʪʨʘʣʴʥʦʤʫʫʩʪʨʦʡʩʪʚʫ,ʧʦʤʝʩʪʠʚ
ʝʛʦʚʙʝʟʦʧʘʩʥʦʝʤʝʩʪʦ.

Å ɺʦʟʤʦʞʥʦʩʪʴʠʩʧʦʣʴʟʦʚʘʥʠʷʢʘʙʝʣʝʡʨʘʟʣʠʯʥʳʭʪʠʧʦʚʜʣʧ̫ʦʜʢʣʶʯʝʥʠʷʫʟʣʦʚ
ʧʨʦʚʦʜʥʦʡʩʝʪʠʢʮʝʥʪʨʘʣʴʥʦʤʫʫʩʪʨʦʡʩʪʚʫ,ʝʩʣʠʦʥʦʦʙʦʨʫʜʦʚʘʥʦʧʦʨʪʘʤʠ
ʨʘʟʣʠʯʥʳʭʪʠʧʦʚ(ʦʧʪʠʯʝʩʢʠʤʠ,ʤʝʜʥʳʤʠ).

Å ɺʦʟʤʦʞʥʦʩʪʴʠʩʧʦʣʴʟʦʚʘʥʠʷʥʝʜʦʨʦʛʦʦʙʦʨʫʜʦʚʘʥʠʷ.

ʅʝʜʦʩʪʘʪʢʠʪʦʧʦʣʦʛʠʠ:

Å ʅʘʣʠʯʠʝʝʜʠʥʦʡʪʦʯʢʠʦʪʢʘʟʘ. ɺʳʭʦʜʮʝʥʪʨʘʣʴʥʦʛʦʫʩʪʨʦʡʩʪʚʘʠʟʩʪʨʦʷ
ʧʨʠʚʝʜʝʪʢʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠʚʩʝʡʩʝʪʠ.

Å ɼʣʧ̫ʦʜʢʣʶʯʝʥʠʷʫʩʪʨʦʡʩʪʚʧʨʦʚʦʜʥʦʡʩʝʪʠʪʨʝʙʫʝʪʩʷʙʦʣʴʰʦʝʢʦʣʠʯʝʩʪʚʦ
ʢʘʙʝʣʷ.

Å ʂʦʣʠʯʝʩʪʚʦʫʩʪʨʦʡʩʪʚ,ʢʦʪʦʨʳʝʤʦʛʫʪʙʳʪʦɹʙʲʝʜʠʥʝʥʳʚʩʝʪʴ,ʦʛʨʘʥʠʯʝʥʦ
ʢʦʣʠʯʝʩʪʚʦʤʧʦʨʪʦʚʮʝʥʪʨʘʣʴʥʦʛʦʫʩʪʨʦʡʩʪʚʘ(ʜʣʧ̫ʨʦʚʦʜʥʦʡʩʝʪʠ)ʠʣʠ
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶʪʦʯʢʠʜʦʩʪʫʧʘ.



ʊʦʧʦʣʦʛʠʷçʜʝʨʝʚʦè(tree) ʠʣʠʢʘʢʝʝʝʱʝʥʘʟʳʚʘʶʪçʨʘʩʰʠʨʝʥʥʘʷ
ʟʚʝʟʜʘè(extended star) ʩʦʟʜʘʝʪʩʷʥʘʦʩʥʦʚʝʢʦʤʙʠʥʘʮʠʠʪʦʧʦʣʦʛʠʡ
çʟʚʝʟʜʘèʠʣʠʥʝʡʥʦʛʦʧʦʜʢʣʶʯʝʥʠʷ. ʕʪʘʪʦʧʦʣʦʛʠʷʨʝʘʣʠʟʫʝʪʠʝʨʘʨʭʠʶ
ʫʟʣʦʚ. ʅʘʩʘʤʦʤʚʝʨʭʥʝʤʫʨʦʚʥʝʠʝʨʘʨʭʠʠʥʘʭʦʜʠʪʩʷʮʝʥʪʨʘʣʴʥʦʝ
ʫʩʪʨʦʡʩʪʚʦ,ʢʦʪʦʨʦʝʦʙʲʝʜʠʥʷʝʪʤʝʞʜʫʩʦʙʦʡʮʝʥʪʨʘʣʴʥʳʝʫʩʪʨʦʡʩʪʚʘ
ʦʪʜʝʣʴʥʳʭçʟʚʝʟʜèʣʠʥʠʷʤʠʩʚʷʟʠçʪʦʯʢʘ-ʪʦʯʢʘè. ʋʨʦʚʥʝʡʠʝʨʘʨʭʠʠ
ʤʦʞʝʪʙʳʪʥɹʝʩʢʦʣʴʢʦ.

ʊʦʧʦʣʦʛʠʷçʜʝʨʝʚʦèʷʚʣʷʝʪʩʷʩʘʤʦʡʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡʪʦʧʦʣʦʛʠʝʡ
ʩʦʚʨʝʤʝʥʥʳʭʢʦʤʧʴʶʪʝʨʥʳʭʩʝʪʝʡ. ʅʘʠʙʦʣʝʝʯʘʩʪʦʦʥʘʠʩʧʦʣʴʟʫʝʪʩʷʚ
ʩʝʪʷʭʩʨʝʜʥʠʭʠʢʨʫʧʥʳʭʧʨʝʜʧʨʠʷʪʠʡ,ʩʝʪʷʭʧʨʦʚʘʡʜʝʨʦʚʫʩʣʫʛ.

ʇʨʝʠʤʫʱʝʩʪʚʘʪʦʧʦʣʦʛʠʠ:

Å ɺʦʟʤʦʞʥʦʩʪʴʨʘʩʰʠʨʷʝʤʦʩʪʠʩʝʪʠ.

Å ɺʦʟʤʦʞʥʦʩʪʴʜʝʣʝʥʠʷʙʦʣʴʰʦʡʩʝʪʠʥʘʩʝʛʤʝʥʪʳ(ʦʪʜʝʣʴʥʳʝ
çʟʚʝʟʜʳè),ʯʪʦʫʧʨʦʱʘʝʪʦʙʩʣʫʞʠʚʘʥʠʝʠʫʧʨʘʚʣʝʥʠʝʩʝʪʴʶ.

Å ʅʝʠʩʧʨʘʚʥʦʩʪʠʚ ʦʜʥʦʤʩʝʛʤʝʥʪʝʥʝ ʚʣʠʷʶʪʥʘ
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʦʩʪʘʣʴʥʳʭʩʝʛʤʝʥʪʦʚ.

ʅʝʜʦʩʪʘʪʢʠʪʦʧʦʣʦʛʠʠ:

Å ʇʨʠʫʚʝʣʠʯʝʥʠʠʢʦʣʠʯʝʩʪʚʘʩʝʛʤʝʥʪʦʚʩʝʪʠʫʩʣʦʞʥʷʝʪʩʷʝʝ
ʦʙʩʣʫʞʠʚʘʥʠʝ,ʠ ʫʧʨʘʚʣʝʥʠʝ,ʘ ʪʘʢʞʝʧʦʠʩʢʠ ʫʩʪʨʘʥʝʥʠʝ
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ.

Å ɺʳʩʦʢʘʷʩʪʦʠʤʦʩʪʴʦʙʦʨʫʜʦʚʘʥʠʷ.

Å ʅʝʦʙʭʦʜʠʤʦʩʪʴʙʦʣʴʰʦʛʦʢʦʣʠʯʝʩʪʚʘʢʘʙʝʣʷ(ʚʩʣʫʯʘʝʧʨʦʚʦʜʥʳʭ
ʩʝʪʝʡ).

Å ʊʨʝʙʫʝʪʩʷʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡʧʝʨʩʦʥʘʣ.



ɸʜʨʝʩʘʮʠʷ IPv4 ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ

ʂʘʞʜʳʡʢʦʤʧʴʶʪʝʨʚʩʝʪʠTCP/IPʠʤʝʝʪʘʜʨʝʩʘʪʨʝʭʫʨʦʚʥʝʡ:

Åʃʦʢʘʣʴʥʳʡʘʜʨʝʩʫʟʣʘ,ʦʧʨʝʜʝʣʷʝʤʳʡʪʝʭʥʦʣʦʛʠʝʡ,ʩʧʦʤʦʱʴʶʢʦʪʦʨʦʡʧʦʩʪʨʦʝʥʘʦʪʜʝʣʴʥʘʷʩʝʪʴ,ʚʢʦʪʦʨʫʶʚʭʦʜʠʪ
ʜʘʥʥʳʡʫʟʝʣ. ɼʣʫ̫ʟʣʦʚ,ʚʭʦʜʷʱʠʭʚʣʦʢʘʣʴʥʳʝʩʝʪʠ- ʵʪʦʄɸʉ-ʘʜʨʝʩʩʝʪʝʚʦʛʦʘʜʘʧʪʝʨʘʠʣʠʧʦʨʪʘʤʘʨʰʨʫʪʠʟʘʪʦʨʘ,
ʥʘʧʨʠʤʝʨ,11-ɸ0-17-3D-BC-01. ʕʪʠʘʜʨʝʩʘʥʘʟʥʘʯʘʶʪʩʷʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠʦʙʦʨʫʜʦʚʘʥʠʷʠʷʚʣʷʶʪʩʷʫʥʠʢʘʣʴʥʳʤʠ
ʘʜʨʝʩʘʤʠ,ʪʘʢʢʘʢʫʧʨʘʚʣʷʶʪʩʷʮʝʥʪʨʘʣʠʟʦʚʘʥʦ. ɼʣʚ̫ʩʝʭʩʫʱʝʩʪʚʫʶʱʠʭʪʝʭʥʦʣʦʛʠʡʣʦʢʘʣʴʥʳʭʩʝʪʝʡʄɸʉ-ʘʜʨʝʩ
ʠʤʝʝʪʬʦʨʤʘʪ6 ʙʘʡʪʦʚ: ʩʪʘʨʰʠʝ3 ʙʘʡʪʘ- ʠʜʝʥʪʠʬʠʢʘʪʦʨʬʠʨʤʧrʨʦʠʟʚʦʜʠʪʝʣʷ,ʘʤʣʘʜʰʠʝ3 ʙʘʡʪʘʥʘʟʥʘʯʘʶʪʩʷ
ʫʥʠʢʘʣʴʥʳʤʦʙʨʘʟʦʤʩʘʤʠʤʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. ɼʣʫ̫ʟʣʦʚ,ʚʭʦʜʷʱʠʭʚʛʣʦʙʘʣʴʥʳʝʩʝʪʠ,ʪʘʢʠʝʢʘʢʍ.25ʠʣʠframerelay,
ʣʦʢʘʣʴʥʳʡʘʜʨʝʩʥʘʟʥʘʯʘʝʪʩʷʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤʛʣʦʙʘʣʴʥʦʡʩʝʪʠ.

Å IP-ʘʜʨʝʩ,ʩʦʩʪʦʷʱʠʡʠʟ4 ʙʘʡʪ,ʥʘʧʨʠʤʝʨ,109.26.17.100. ʕʪʦʪʘʜʨʝʩʠʩʧʦʣʴʟʫʝʪʩʷʥʘʩʝʪʝʚʦʤʫʨʦʚʥʝ. ʆʥʥʘʟʥʘʯʘʝʪʩʷ
ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤʚʦʚʨʝʤʷʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷʢʦʤʧʴʶʪʝʨʦʚʠʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ. IP-ʘʜʨʝʩʩʦʩʪʦʠʪʠʟʜʚʫʭʯʘʩʪʝʡ:
ʥʦʤʝʨʘʩʝʪʠʠʥʦʤʝʨʘʫʟʣʘ. ʅʦʤʝʨʩʝʪʠʤʦʞʝʪʙʳʪʚɹʳʙʨʘʥʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤʧʨʦʠʟʚʦʣʴʥʦ,ʣʠʙʦʥʘʟʥʘʯʝʥʧʦ
ʨʝʢʦʤʝʥʜʘʮʠʠʩʧʝʮʠʘʣʴʥʦʛʦʧʦʜʨʘʟʜʝʣʝʥʠʷInternet(Network InformationCenter,NIC), ʝʩʣʠʩʝʪʴʜʦʣʞʥʘʨʘʙʦʪʘʪʴʢʘʢ
ʩʦʩʪʘʚʥʘʷʯʘʩʪʴInternet. ʆʙʳʯʥʦʧʨʦʚʘʡʜʝʨʳʫʩʣʫʛInternetʧʦʣʫʯʘʶʪʜʠʘʧʘʟʦʥʳʘʜʨʝʩʦʚʫʧʦʜʨʘʟʜʝʣʝʥʠʡNIC, ʘʟʘʪʝʤ
ʨʘʩʧʨʝʜʝʣʷʶʪʠʭʤʝʞʜʫʩʚʦʠʤʠʘʙʦʥʝʥʪʘʤʠ.

ʅʦʤʝʨʫʟʣʘʚʧʨʦʪʦʢʦʣʝIPʥʘʟʥʘʯʘʝʪʩʷʥʝʟʘʚʠʩʠʤʦʦʪʣʦʢʘʣʴʥʦʛʦʘʜʨʝʩʘʫʟʣʘ. ɼʝʣʝʥʠʝIP-ʘʜʨʝʩʘʥʘʧʦʣʝʥʦʤʝʨʘʩʝʪʠʠ
ʥʦʤʝʨʘʫʟʣʘ- ʛʠʙʢʦʝ,ʠʛʨʘʥʠʮʘʤʝʞʜʫʵʪʠʤʠʧʦʣʷʤʠʤʦʞʝʪʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷʚʝʩʴʤʘʧʨʦʠʟʚʦʣʴʥʦ. ʋʟʝʣʤʦʞʝʪʚʭʦʜʠʪʴʚ
ʥʝʩʢʦʣʴʢʦIP-ʩʝʪʝʡ. ɺʵʪʦʤʩʣʫʯʘʝʫʟʝʣʜʦʣʞʝʥʠʤʝʪʴʥʝʩʢʦʣʴʢʦIP-ʘʜʨʝʩʦʚ,ʧʦʯʠʩʣʫʩʝʪʝʚʳʭʩʚʷʟʝʡ. ʊʘʢʠʤʦʙʨʘʟʦʤIP-
ʘʜʨʝʩʭʘʨʘʢʪʝʨʠʟʫʝʪʥʝʦʪʜʝʣʴʥʳʡʢʦʤʧʴʶʪʝʨʠʣʠʤʘʨʰʨʫʪʠʟʘʪʦʨ,ʘʦʜʥʦʩʝʪʝʚʦʝʩʦʝʜʠʥʝʥʠʝ.

Åʉʠʤʚʦʣʴʥʳʡʠʜʝʥʪʠʬʠʢʘʪʦʨ-ʠʤʷ,ʥʘʧʨʠʤʝʨ,SERV1.IBM.COM. ʕʪʦʪʘʜʨʝʩʥʘʟʥʘʯʘʝʪʩʷʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤʠʩʦʩʪʦʠʪʠʟ
ʥʝʩʢʦʣʴʢʠʭʯʘʩʪʝʡ,ʥʘʧʨʠʤʝʨ,ʠʤʝʥʠʤʘʰʠʥʳ,ʠʤʝʥʠʦʨʛʘʥʠʟʘʮʠʠ,ʠʤʝʥʠʜʦʤʝʥʘ. ʊʘʢʦʡʘʜʨʝʩ,ʥʘʟʳʚʘʝʤʳʡʪʘʢʞʝ
DNS-ʠʤʝʥʝʤ,ʠʩʧʦʣʴʟʫʝʪʩʷʥʘʧʨʠʢʣʘʜʥʦʤʫʨʦʚʥʝ,ʥʘʧʨʠʤʝʨ,ʚʧʨʦʪʦʢʦʣʘʭFTPʠʣʠtelnet.



ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ



1 ʟʘʜʘʥʠʝ. 

ʇʝʪʟ̫ʘʧʠʩʘʣIPƄʘʜʨʝʩʰʢʦʣʴʥʦʛʦʩʝʨʚʝʨʘʥʘʣʠʩʪʢʝʙʫʤʘʛʠʠʧʦʣʦʞʠʣʝʛʦʚ
ʢʘʨʤʘʥʢʫʨʪʢʠ. ʇʝʪʠʥʘʤʘʤʘʩʣʫʯʘʡʥʦʧʦʩʪʠʨʘʣʘʢʫʨʪʢʫʚʤʝʩʪʝʩʟʘʧʠʩʢʦʡ.
ʇʦʩʣʝʩʪʠʨʢʠʇʝʪʦ̫ʙʥʘʨʫʞʠʣʚʢʘʨʤʘʥʝʯʝʪʳʨʝʦʙʨʳʚʢʘʩʬʨʘʛʤʝʥʪʘʤʠ
IPƄʘʜʨʝʩʘ. ʕʪʠʬʨʘʛʤʝʥʪʳʦʙʦʟʥʘʯʝʥʳʙʫʢʚʘʤʠɸ,ɹ,ɺʠɻ. ɺʦʩʩʪʘʥʦʚʠʪʝ
IPƄʘʜʨʝʩ. ɺ ʦʪʚʝʪʝʫʢʘʞʠʪʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʙʫʢʚ,ʦʙʦʟʥʘʯʘʶʱʠʭ
ʬʨʘʛʤʝʥʪʳ,ʚʧʦʨʷʜʢʝ,ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤIPƄʘʜʨʝʩʫ.



ʈʝʰʝʥʠʝ.

IP-ʘʜʨʝʩʧʨʝʜʩʪʘʚʣʷʝʪʩʦʙʦʡʯʠʩʣʘ,ʨʘʟʲʝʜʠʥʝʥʥʳʝʪʦʯʢʘʤʠ,ʧʨʠʯʝʤʯʠʩʣʘʵʪʠʥʝʙʦʣʴʰʝ
255.

ʇʦʩʤʦʪʨʠʤʚʥʠʤʘʪʝʣʴʥʝʝʥʘʜʘʥʥʳʝʬʨʘʛʤʝʥʪʳ: ʧʦʜʙʫʢʚʦʡɸʤ ʚrʠʜʠʤç.64è. ʏʠʩʣʦ,ʥʘ
ʢʦʪʦʨʦʝʫʢʘʟʳʚʘʝʪʵʪʦʪʬʨʘʛʤʝʥʪ,ʥʘʯʠʥʘʝʪʩʷʩ64. ʊʘʢʢʘʢʯʠʩʣʘʚIP-ʘʜʨʝʩʝʥʝʤʦʛʫʪʙʳʪʴ
ʙʦʣʴʰʝ255, ʤ ʥrʝʤʦʞʝʤʜʦʙʘʚʠʪʴʚʢʦʥʮʝʵʪʦʛʦʯʠʩʣʘʝʱʝʦʜʠʥʨʘʟʨʷʜ,ʘʬʨʘʛʤʝʥʪʦʚ,
ʥʘʯʠʥʘʶʱʠʭʩʷʩʪʦʯʢʠ,ʙʦʣʴʰʝʥʝʪ,ʩʣʝʜʦʚʘʪʝʣʴʥʦ,ʵʪʦʪʬʨʘʛʤʝʥʪïʧʦʩʣʝʜʥʠʡ.

ʇʦʩʤʦʪʨʠʤʥʘʬʨʘʛʤʝʥʪʧʦʜʙʫʢʚʦʡɻ. ɺʥʝʤʩʪʦʠʪʯʠʩʣʦʙʝʟʪʦʯʝʢ,ʟʥʘʯʠʪ,ʵʪʦʣʠʙʦ
ʧʦʩʣʝʜʥʠʡʬʨʘʛʤʝʥʪ,ʣʠʙʦʧʝʨʚʳʡ.ʄʝʩʪʦʧʦʩʣʝʜʥʝʛʦʬʨʘʛʤʝʥʪʘʫʞʝʟʘʥʷʪʦ,ʟʥʘʯʠʪ,ʬʨʘʛʤʝʥʪ
ɻʥʘʧʝʨʚʦʤʤʝʩʪʝ.

ɺʢʦʥʮʝʬʨʘʛʤʝʥʪʘɺ- ʯʠʩʣʦ133, ʦʪʜʝʣʝʥʥʦʝʪʦʯʢʦʡ. ʊʘʢʢʘʢʚIP-ʘʜʨʝʩʝʥʝʤʦʞʝʪʙʳʪʴ
ʯʠʩʣʘ,ʙʦʣʴʰʝʛʦ255, ʪʦʟʘʬʨʘʛʤʝʥʪʦʤɺʜʦʣʞʝʥʩʣʝʜʦʚʘʪʴʬʨʘʛʤʝʥʪ,ʥʘʯʠʥʘʶʱʠʡʩʷʩʪʦʯʢʠ.
ɿʥʘʯʠʪ,ʬʨʘʛʤʝʥʪɺʠʜʝʪʧʝʨʝʜʬʨʘʛʤʝʥʪʦʤɸ.

ʀʪʦʛʦʧʦʣʫʯʘʝʤɻɹɺɸ.

ʆʪʚʝʪ: ɻɹɺɸ



2 ʟʘʜʘʥʠʝ.

ɼʦʩʪʫʧʢʬʘʡʣʫftp.net , ʥʘʭʦʜʷʱʝʤʫʩʷʥʘʩʝʨʚʝʨʝtxt.org, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷʧʦ
ʧʨʦʪʦʢʦʣʫhttp. ɺʪʘʙʣʠʮʝʬʨʘʛʤʝʥʪʳʘʜʨʝʩʘʬʘʡʣʘʟʘʢʦʜʠʨʦʚʘʥʳʙʫʢʚʘʤʠʦʪ
ɸ ʜʦɾ. ɿʘʧʠʰʠʪʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʵʪʠʭʙʫʢʚ,ʢʦʜʠʨʫʶʱʫʶʘʜʨʝʩ
ʫʢʘʟʘʥʥʦʛʦʬʘʡʣʘʚʩʝʪʠʀʥʪʝʨʥʝʪ.

A .net

ɹ ftp

ɺ ://

ɻ http

ɼ /

ɽ .org

ɾ txt



ʈʝʰʝʥʠʝ:

ɸʜʨʝʩʬʘʡʣʘʥʘʯʠʥʘʝʪʩʷʩʧʨʦʪʦʢʦʣʘ,ʧʦʩʣʝʵʪʦʛʦʩʪʘʚʷʪʩʷʟʥʘʢʠç://è,ʠʤʷ
ʩʝʨʚʝʨʘ,ʢʘʪʘʣʦʛʠʠʤʬ̫ʘʡʣʘ. ɿʜʝʩʴʧʨʦʪʦʢʦʣïʧʦʜʙʫʢʚʦʡɻ,ç://è- ʧʦʜ
ʙʫʢʚʦʡɺ,ʠʤʩ̫ʝʨʚʝʨʘïʧʦʜʙʫʢʚʘʤʠɾɽ,ʜʘʣʝʝʠʜʝʪʨʘʟʜʝʣʠʪʝʣʴç/è(ɼ),
ʟʘʪʝʤïʠʤʬ̫ʘʡʣʘɹɸ.

ʆʪʚʝʪ: ɻɺɾɽɼɹɸ



3 ʟʘʜʘʥʠʝ.

ʄʘʩʢʦʡʧʦʜʩʝʪʠʥʘʟʳʚʘʝʪʩʷ32-ʨʘʟʨʷʜʥʦʝʜʚʦʠʯʥʦʝʯʠʩʣʦ,ʢʦʪʦʨʦʝ
ʦʧʨʝʜʝʣʷʝʪ,ʢʘʢʘʷʯʘʩʪʴIP-ʘʜʨʝʩʘʢʦʤʧʴʶʪʝʨʘʦʪʥʦʩʠʪʩʷʢʘʜʨʝʩʫʩʝʪʠ,ʘʢʘʢʘʷ
ʯʘʩʪʴIP-ʘʜʨʝʩʘʦʧʨʝʜʝʣʷʝʪʘʜʨʝʩʢʦʤʧʴʶʪʝʨʘʚʧʦʜʩʝʪʠ. ɺʤʘʩʢʝʧʦʜʩʝʪʠ
ʩʪʘʨʰʠʝʙʠʪʳ,ʦʪʚʝʜʝʥʥʳʝʚIP-ʘʜʨʝʩʝʢʦʤʧʴʶʪʝʨʘʜʣʘ̫ʜʨʝʩʘʩʝʪʠ,ʠʤʝʶʪ
ʟʥʘʯʝʥʠʝ1; ʤʣʘʜʰʠʝʙʠʪʳ,ʦʪʚʝʜʝʥʥʳʝʚIP-ʘʜʨʝʩʝʢʦʤʧʴʶʪʝʨʘʜʣʘ̫ʜʨʝʩʘ
ʢʦʤʧʴʶʪʝʨʘʚʧʦʜʩʝʪʠ,ʠʤʝʶʪʟʥʘʯʝʥʠʝ0.

ɽʩʣʠʤʘʩʢʘʧʦʜʩʝʪʠ255.255.255.224 ʠ IP-ʘʜʨʝʩʢʦʤʧʴʶʪʝʨʘʚʩʝʪʠ
162.198.0.157,ʪʦʧʦʨʷʜʢʦʚʳʡʥʦʤʝʨʢʦʤʧʴʶʪʝʨʘʚʩʝʪʠʨʘʚʝʥ_____



ʈʝʰʝʥʠʝ:

1.ʊʘʢʢʘʢʧʝʨʚʳʝʪʨʠʦʢʪʝʪʘ(ʦʢʪʝʪ- ʯʠʩʣʦʤʘʩʢʠ,ʩʦʜʝʨʞʠʪ8 ʙʠʪ)ʚʩʝʨʘʚʥʳ255, ʪʦʚ
ʜʚʦʠʯʥʦʤʚʠʜʝʦʥʠʟʘʧʠʩʳʚʘʶʪʩʷʢʘʢ24 ʝʜʠʥʠʮʳ,ʘʟʥʘʯʠʪ,ʧʝʨʚʳʝʪʨʠʦʢʪʝʪʘʦʧʨʝʜʝʣʷʶʪ
ʘʜʨʝʩʩʝʪʠ.

2.ɿʘʧʠʰʝʤʯʠʩʣʦ224ʚʜʚʦʠʯʥʦʤʚʠʜʝ.

22410 = 111000002
3.ɿʘʧʠʰʝʤʧʦʩʣʝʜʥʠʡʦʢʪʝʪIP-ʘʜʨʝʩʘʢʦʤʧʴʶʪʝʨʘʚʩʝʪʠ:

15710=100111012
4.ʉʦʧʦʩʪʘʚʠʤʧʦʩʣʝʜʥʠʡʦʢʪʝʪʤʘʩʢʠʠʘʜʨʝʩʘʢʦʤʧʴʶʪʝʨʘʚʩʝʪʠ:

11100000

10011101

ɾʠʨʥʳʤʚʳʜʝʣʝʥʘʥʫʞʥʘʷʥʘʤʯʘʩʪʴ,ʦʪʚʝʯʘʶʱʘʷ(ʧʦʫʩʣʦʚʠʶ)ʟʘʘʜʨʝʩʢʦʤʧʴʶʪʝʨʘʚ
ʧʦʜʩʝʪʠ.ʇʝʨʝʚʝʜʝʤʝʚyʜʝʩʷʪʠʯʥʫʶʩʠʩʪʝʤʫʩʯʠʩʣʝʥʠʷ:

111012 = 2910

ʆʪʚʝʪ: 29



4 ʟʘʜʘʥʠʝ. 

ɺʪʝʨʤʠʥʦʣʦʛʠʠʩʝʪʝʡTCP/IP ʤʘʩʢʦʡʧʦʜʩʝʪʠʥʘʟʳʚʘʝʪʩʷ32-ʨʘʟʨʷʜʥʦʝ
ʜʚʦʠʯʥʦʝʯʠʩʣʦ,ʦʧʨʝʜʝʣʷʶʱʝʝ,ʢʘʢʠʝʠʤʝʥʥʦʨʘʟʨʷʜʳIP-ʘʜʨʝʩʘʢʦʤʧʴʶʪʝʨʘ
ʷʚʣʷʶʪʩʷʦʙʱʠʤʠʜʣʚ̫ʩʝʡʧʦʜʩʝʪʠïʚɻ ʪʠʭʨʘʟʨʷʜʘʭʤʘʩʢʠʩʪʦʠʪ1. ʆʙʳʯʥʦ
ʤʘʩʢʠʟʘʧʠʩʳʚʘʶʪʩʷʚʚʠʜʝʯʝʪʚʝʨʢʠʜʝʩʷʪʠʯʥʳʭʯʠʩʝʣ- ʧʦʪʝʤʞʝʧʨʘʚʠʣʘʤ,
ʯʪʦʠIP-ʘʜʨʝʩʘ. ɼʣʥ̫ʝʢʦʪʦʨʦʡʧʦʜʩʝʪʠʠʩʧʦʣʴʟʫʝʪʩʷʤʘʩʢʘ255.255.254.0.
ʉʢʦʣʴʢʦʨʘʟʣʠʯʥʳʭʘʜʨʝʩʦʚʢʦʤʧʴʶʪʝʨʦʚʪʝʦʨʝʪʠʯʝʩʢʠʜʦʧʫʩʢʘʝʪʵʪʘʤʘʩʢʘ,
ʝʩʣʠʜʚʘʘʜʨʝʩʘ(ʘʜʨʝʩʩʝʪʠʠh ʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ)ʥʝʠʩʧʦʣʴʟʫʶʪ?



ʈʝʰʝʥʠʝ:

1.ʊʘʢʢʘʢʧʝʨʚʳʝʜʚʘʦʢʪʝʪʘ(ʦʢʪʝʪ- ʯʠʩʣʦʤʘʩʢʠ,ʩʦʜʝʨʞʠʪ8 ʙʠʪ)ʦʙʘʨʘʚʥʳ255, ʪʦʚ
ʜʚʦʠʯʥʦʤʚʠʜʝʦʥʠʟʘʧʠʩʳʚʘʶʪʩʷʢʘʢ16 ʝʜʠʥʠʮ,ʘʟʥʘʯʠʪ,ʧʝʨʚʳʝʜʚʘʦʢʪʝʪʘʦʧʨʝʜʝʣʷʶʪ
ʘʜʨʝʩʩʝʪʠ.

2.ɿʘʧʠʰʝʤʯʠʩʣʦ254ʚʜʚʦʠʯʥʦʤʚʠʜʝ.

254= 111111102

ɺʢʦʥʮʝʵʪʦʛʦʯʠʩʣʘʩʪʦʠʪ1 ʥʦʣʴ,ʝʱʝ8 ʥʦʣʝʡʤ ʧrʦʣʫʯʘʝʤʠʟʧʦʩʣʝʜʥʝʛʦʦʢʪʝʪʘʤʘʩʢʠ.
ʀʪʦʛʦʫʥʘʩʝʩʪʴ9ʜʚʦʠʯʥʳʭʨʘʟʨʷʜʦʚʜʣʪ̫ʦʛʦ,ʯʪʦʙʳʟʘʧʠʩʘʪʴʘʜʨʝʩʢʦʤʧʴʶʪʝʨʘ.

3. 29 = 512,ʥʦ,ʪʘʢʢʘʢʜʚʘʘʜʨʝʩʘʥʝʠʩʧʦʣʴʟʫʶʪʩʷ,ʧʦʣʫʯʘʝʤ512ï2 = 510.

ʆʪʚʝʪ:510



5 ʟʘʜʘʥʠʝ.

ɺʪʝʨʤʠʥʦʣʦʛʠʠʩʝʪʝʡTCP/IP ʤʘʩʢʦʡʩʝʪʠʥʘʟʳʚʘʝʪʩʷʜʚʦʠʯʥʦʝʯʠʩʣʦ,
ʦʧʨʝʜʝʣʷʶʱʝʝ,ʢʘʢʘʷʯʘʩʪʴIP-ʘʜʨʝʩʘʫʟʣʘʩʝʪʠʦʪʥʦʩʠʪʩʷʢʘʜʨʝʩʫʩʝʪʠ,ʘ
ʢʘʢʘʷð ʢʘʜʨʝʩʫʩʘʤʦʛʦʫʟʣʘʚʵʪʦʡʩʝʪʠ. ʇʨʠɻ ʪʦʤʚʤʘʩʢʝʩʥʘʯʘʣʘ(ʚ
ʩʪʘʨʰʠʭʨʘʟʨʷʜʘʭ)ʩʪʦʷʪʝʜʠʥʠʮʳ,ʘʟʘʪʝʤʩʥʝʢʦʪʦʨʦʛʦʤʝʩʪʘðʥʫʣʠ.ʆʙʳʯʥʦ
ʤʘʩʢʘʟʘʧʠʩʳʚʘʝʪʩʷʧʦʪʝʤʞʝʧʨʘʚʠʣʘʤ,ʯʪʦʠIP-ʘʜʨʝʩ,ð ʚʚʠʜʝʯʝʪʳʨʸʭ
ʙʘʡʪʦʚ,ʧʨʠʯʸʤʢʘʞʜʳʡʙʘʡʪʟʘʧʠʩʳʚʘʝʪʩʷʚʚʠʜʝʜʝʩʷʪʠʯʥʦʛʦʯʠʩʣʘ. ɸʜʨʝʩ
ʩʝʪʠʧʦʣʫʯʘʝʪʩʷʚʨʝʟʫʣʴʪʘʪʝʧʨʠʤʝʥʝʥʠʷʧʦʨʘʟʨʷʜʥʦʡʢʦʥʲʶʥʢʮʠʠʢ
ʟʘʜʘʥʥʦʤʫIP-ʘʜʨʝʩʫʫʟʣʘʠʤʘʩʢʝ.

ɼʣʫ̫ʟʣʘʩIP-ʘʜʨʝʩʦʤ98.162.71.94 ʘʜʨʝʩʩʝʪʠʨʘʚʝʥ98.162.71.64. ʏʝʤʫ
ʨʘʚʥʦʥʘʠʙʦʣʴʰʝʝʢʦʣʠʯʝʩʪʚʦʚʦʟʤʦʞʥʳʭʘʜʨʝʩʦʚʚɻ ʪʦʡʩʝʪʠ?



ʈʝʰʝʥʠʝ:

ɿʘʧʠʰʝʤʯʝʪʚʸʨʪʳʡʙʘʡʪIP-ʘʜʨʝʩʘʠʘʜʨʝʩʘʩʝʪʠʚʜʚʦʠʯʥʦʡʩʠʩʪʝʤʝʩʯʠʩʣʝʥʠʷ:

9410= 010111102

6410= 010000002

ɿʘʤʝʪʠʤ,ʯʪʦ3 ʧʝʨʚʳʭʩʣʝʚʘʙʠʪʘʘʜʨʝʩʘʩʝʪʠʩʦʚʧʘʜʘʶʪʩIP-ʘʜʨʝʩʦʤ,ʘʟʘʪʝʤʠʜʫʪ
ʥʫʣʠ. ʏʪʦʙʥrʘʡʪʠ,ʯʝʤʫʨʘʚʥʦʥʘʠʙʦʣʴʰʝʝʢʦʣʠʯʝʩʪʚʦʚʦʟʤʦʞʥʳʭʘʜʨʝʩʦʚʚʩʝʪʠ,
ʥʫʞʥʦʥʘʡʪʠʢʦʣʠʯʝʩʪʚʦʥʫʣʝʚʳʭʙʠʪʚʧʦʩʣʝʜʥʝʤʙʘʡʪʝʤʘʩʢʠ. ɿʥʘʯʠʪ,ʧʦʩʢʦʣʴʢʫ
ʥʝʦʙʭʦʜʠʤʦʥʘʡʪʠʥʘʠʙʦʣʴʰʝʝʢʦʣʠʯʝʩʪʚʦʚʦʟʤʦʞʥʳʭʘʜʨʝʩʦʚʚɻ ʪʦʡʩʝʪʠ,ʟʥʘʯʝʥʠʝ
ʧʦʩʣʝʜʥʝʛʦʙʘʡʪʘʤʘʩʢʠʨʘʚʥʷʝʪʩʷ110000002 = 19210. ʂʦʣʠʯʝʩʪʚʦʥʫʣʝʡʚʧʦʩʣʝʜʥʝʤ
ʙʘʡʪʝʤʘʩʢʠʨʘʚʥʷʝʪʩʷ6.

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,ʥʘʠʙʦʣʴʰʝʝʢʦʣʠʯʝʩʪʚʦʚʦʟʤʦʞʥʳʭʘʜʨʝʩʦʚʚʵʪʦʡʩʝʪʠʨʘʚʥʷʝʪʩʷ
26 = 64.

ʆʪʚʝʪ: 64



7 ʟʘʜʘʥʠʝ. 

ɺʪʝʨʤʠʥʦʣʦʛʠʠʩʝʪʝʡTCP/IPʤʘʩʢʦʡʩʝʪʠʥʘʟʳʚʘʶʪʜʚʦʠʯʥʦʝʯʠʩʣʦ,ʢʦʪʦʨʦʝʧʦʢʘʟʳʚʘʝʪ,
ʢʘʢʘʷʯʘʩʪʴIP-ʘʜʨʝʩʘʫʟʣʘʩʝʪʠʦʪʥʦʩʠʪʩʷʢʘʜʨʝʩʫʩʝʪʠ,ʘʢʘʢʘʷïʢʘʜʨʝʩʫʫʟʣʘʚɻ ʪʦʡʩʝʪʠ.
ɸʜʨʝʩʩʝʪʠʧʦʣʫʯʘʝʪʩʷʚʨʝʟʫʣʴʪʘʪʝʧʨʠʤʝʥʝʥʠʷʧʦʨʘʟʨʷʜʥʦʡʢʦʥʲʶʥʢʮʠʠʢʟʘʜʘʥʥʦʤʫIP-
ʘʜʨʝʩʫʫʟʣʘʠʝʛʦʤʘʩʢʝ.ʇʦʟʘʜʘʥʥʳʤIP-ʘʜʨʝʩʫʫʟʣʘʠʤʘʩʢʝʦʧʨʝʜʝʣʠʪʝʘʜʨʝʩʩʝʪʠ:

IP-ʘʜʨʝʩ: 145.92.137.88ʄʘʩʢʘ: 255.255.240.0

ʇʨʠʟʘʧʠʩʠʦʪʚʝʪʘʚʳʙʝʨʠʪʝʠʟʧʨʠʚʝʜʝʥʥʳʭʚʪʘʙʣʠʮʝʯʠʩʝʣ4 ʬʨʘʛʤʝʥʪʘʯʝʪʳʨʝ
ʵʣʝʤʝʥʪʘIP-ʘʜʨʝʩʘʠʟʘʧʠʰʠʪʝʚʥʫʞʥʦʤʧʦʨʷʜʢʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝʠʤʙʫʢʚʳʙʝʟʪʦʯʝʢ.

A B C D E F G H

0 145 255 137 128 240 88 92



ʈʝʰʝʥʠʝ:

1.ɿʘʧʠʰʝʤʯʠʩʣʘʤʘʩʢʠʩʝʪʠʚʜʚʦʠʯʥʦʡʩʠʩʪʝʤʝʩʯʠʩʣʝʥʠʷ.

25510 = 111111112
24010 = 111100002
010 = 000000002
2.ɸʜʨʝʩʩʝʪʠʧʦʣʫʯʘʝʪʩʷʚʨʝʟʫʣʴʪʘʪʝʧʦʨʘʟʨʷʜʥʦʡʢʦʥʲʶʥʢʮʠʠʯʠʩʝʣʤʘʩʢʠʠʯʠʩʝʣʘʜʨʝʩʘ
ʫʟʣʘ(ʚʜʚʦʠʯʥʦʤʢʦʜʝ).ʊʘʢʢʘʢʢʦʥʲʶʥʢʮʠʷ0ʩʯʝʤ-ʣʠʙʦʚʩʝʛʜʘʨʘʚʥʘ0, ʪʦʥʘʪʝʭʤʝʩʪʘʭ,ʛʜʝ
ʯʠʩʣʘʤʘʩʢʠʨʘʚʥʳ0, ʚʘʜʨʝʩʝʫʟʣʘʩʪʦʠʪ0. ɸʥʘʣʦʛʠʯʥʦ,ʪʘʤ,ʛʜʝʯʠʩʣʘʤʘʩʢʠʨʘʚʥʳ255,
ʩʪʦʠʪʩʘʤʦʯʠʩʣʦ,ʪʘʢʢʘʢʢʦʥʲʶʥʢʮʠʷ1ʩʣʶʙʳʤʯʠʩʣʦʤʚʩʝʛʜʘʨʘʚʥʘʵʪʦʤʫʯʠʩʣʫ.

3.ʈʘʩʩʤʦʪʨʠʤʢʦʥʲʶʥʢʮʠʶʯʠʩʣʘ240ʩʯʠʩʣʦʤ137.

24010 = 111100002
13710 = 100010012
ʈʝʟʫʣʴʪʘʪʦʤʢʦʥʲʶʥʢʮʠʠʷʚʣʷʝʪʩʷʯʠʩʣʦ100000002 = 128.

4.ʉʦʧʦʩʪʘʚʠʤʚʘʨʠʘʥʪʳʦʪʚʝʪʘʧʦʣʫʯʠʚʰʠʤʩʷʯʠʩʣʘʤ: 145, 92, 128, 0.

ʆʪʚʝʪ: BHEA



8 ʟʘʜʘʥʠʝ. 

ɺʪʝʨʤʠʥʦʣʦʛʠʠʩʝʪʝʡTCP/IPʤʘʩʢʘʩʝʪʠð ʵʪʦʜʚʦʠʯʥʦʝʯʠʩʣʦ,ʤʝʥʴʰʝʝ
232; ʚʤʘʩʢʝʩʥʘʯʘʣʘ(ʚʩʪʘʨʰʠʭʨʘʟʨʷʜʘʭ)ʩʪʦʷʪʝʜʠʥʠʮʳ,ʘʟʘʪʝʤʩʥʝʢʦʪʦʨʦʛʦ
ʤʝʩʪʘʥʫʣʠ. ʄʘʩʢʘʦʧʨʝʜʝʣʷʝʪ,ʢʘʢʘʷʯʘʩʪʴIP-ʘʜʨʝʩʘʫʟʣʘʩʝʪʠʦʪʥʦʩʠʪʩʷʢ
ʘʜʨʝʩʫʩʝʪʠ,ʘʢʘʢʘʷð ʢʘʜʨʝʩʫʩʘʤʦʛʦʫʟʣʘʚʵʪʦʡʩʝʪʠ. ʆʙʳʯʥʦʤʘʩʢʘ
ʟʘʧʠʩʳʚʘʝʪʩʷʧʦʪʝʤʞʝʧʨʘʚʠʣʘʤ,ʯʪʦʠIP-ʘʜʨʝʩð ʚʚʠʜʝʯʝʪʳʨʸʭʙʘʡʪ,
ʧʨʠʯʸʤʢʘʞʜʳʡʙʘʡʪʟʘʧʠʩʳʚʘʝʪʩʷʚʚʠʜʝʜʝʩʷʪʠʯʥʦʛʦʯʠʩʣʘ. ɸʜʨʝʩʩʝʪʠ
ʧʦʣʫʯʘʝʪʩʷʚʨʝʟʫʣʴʪʘʪʝʧʨʠʤʝʥʝʥʠʷʧʦʨʘʟʨʷʜʥʦʡʢʦʥʲʶʥʢʮʠʠʢʟʘʜʘʥʥʦʤʫIP-
ʘʜʨʝʩʫʫʟʣʘʠʤʘʩʢʝ.

ɼʣʫ̫ʟʣʘʩIP-ʘʜʨʝʩʦʤ84.77.95.123 ʪʨʝʪʠʡʩʣʝʚʘʙʘʡʪʤʘʩʢʠʨʘʚʝʥ224.
ʏʝʤʫʨʘʚʝʥʪʨʝʪʠʡʙʘʡʪʘʜʨʝʩʘʩʝʪʠʜʣʷɻʪʦʛʦʫʟʣʘ?



ʈʝʰʝʥʠʝ:

ʈʘʩʩʤʦʪʨʠʤʪʨʝʪʠʡʙʘʡʪIP-ʘʜʨʝʩʘʠʤʘʩʢʠʚʜʚʦʠʯʥʦʡʩʠʩʪʝʤʝʩʯʠʩʣʝʥʠʷ:

9510 = 010111112

22410 = 1110000022

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,ʧʦʩʢʦʣʴʢʫʪʨʠʧʝʨʚʳʭʩʣʝʚʘʙʠʪʘʪʨʝʪʴʝʛʦʙʘʡʪʘʤʘʩʢʠð
ʝʜʠʥʠʮʳ,ʪʨʝʪʠʡʙʘʡʪʘʜʨʝʩʘʩʝʪʠʜʣʷɻʪʦʛʦʫʟʣʘʨʘʚʝʥ010000002 = 6410.

ʆʪʚʝʪ: 64



9 ʟʘʜʘʥʠʝ.

ɺʪʝʨʤʠʥʦʣʦʛʠʠʩʝʪʝʡTCP/IP ʤʘʩʢʦʡʩʝʪʠʥʘʟʳʚʘʝʪʩʷʜʚʦʠʯʥʦʝʯʠʩʣʦ,
ʦʧʨʝʜʝʣʷʶʱʝʝ,ʢʘʢʘʷʯʘʩʪʴIP-ʘʜʨʝʩʘʫʟʣʘʩʝʪʠʦʪʥʦʩʠʪʩʷʢʘʜʨʝʩʫʩʝʪʠ,ʘ
ʢʘʢʘʷð ʢʘʜʨʝʩʫʩʘʤʦʛʦʫʟʣʘʚʵʪʦʡʩʝʪʠ. ʇʨʠɻ ʪʦʤʚʤʘʩʢʝʩʥʘʯʘʣʘ(ʚ
ʩʪʘʨʰʠʭʨʘʟʨʷʜʘʭ)ʩʪʦʷʪʝʜʠʥʠʮʳ,ʘʟʘʪʝʤʩʥʝʢʦʪʦʨʦʛʦʤʝʩʪʘðʥʫʣʠ.ʆʙʳʯʥʦ
ʤʘʩʢʘʟʘʧʠʩʳʚʘʝʪʩʷʧʦʪʝʤʞʝʧʨʘʚʠʣʘʤ,ʯʪʦʠIP-ʘʜʨʝʩ,ð ʚʚʠʜʝʯʝʪʳʨʸʭ
ʙʘʡʪʦʚ,ʧʨʠʯʸʤʢʘʞʜʳʡʙʘʡʪʟʘʧʠʩʳʚʘʝʪʩʷʚʚʠʜʝʜʝʩʷʪʠʯʥʦʛʦʯʠʩʣʘ. ɸʜʨʝʩ
ʩʝʪʠʧʦʣʫʯʘʝʪʩʷʚʨʝʟʫʣʴʪʘʪʝʧʨʠʤʝʥʝʥʠʷʧʦʨʘʟʨʷʜʥʦʡʢʦʥʲʶʥʢʮʠʠʢ
ʟʘʜʘʥʥʦʤʫIP-ʘʜʨʝʩʫʫʟʣʘʠʤʘʩʢʝ.

ɼʣ ʫ̫ʟʣʘʩIP-ʘʜʨʝʩʦʤ132.214.141.28 ʘʜʨʝʩʩʝʪʠʨʘʚʝʥ132.214.141.0.
ʋʢʘʞʠʪʝʥʘʠʙʦʣʴʰʝʝʚʦʟʤʦʞʥʦʝʟʥʘʯʝʥʠʝʧʦʩʣʝʜʥʝʛʦ(ʩʘʤʦʛʦʧʨʘʚʦʛʦ)ʙʘʡʪʘ
ʤʘʩʢʠʵʪʦʡʩʝʪʠ.ʆʪʚʝʪʟʘʧʠʰʠʪʝʚʚʠʜʝʜʝʩʷʪʠʯʥʦʛʦʯʠʩʣʘ.



ʈʝʰʝʥʠʝ:

ʈʘʩʩʤʦʪʨʠʤʧʦʩʣʝʜʥʠʡʙʘʡʪIP-ʘʜʨʝʩʘʠʘʜʨʝʩʘʩʝʪʠʚʜʚʦʠʯʥʦʡʩʠʩʪʝʤʝʩʯʠʩʣʝʥʠʷ:

2810 = 000111002

010 = 000000002

ɺʠʜʠʤ,ʯʪʦʧʝʨʚʳʝ3ʙʠʪʘʯʝʪʚʸʨʪʦʛʦʙʘʡʪʘʤʘʩʢʠʤʦʛʫʪʙʳʪʝɹʜʠʥʠʮʘʤʠʠʥʫʣʷʤʠ,ʘ
ʯʝʪʚʸʨʪʳʡʙʠʪʦʙʷʟʘʪʝʣʴʥʦʨʘʚʝʥ0. ɿʥʘʯʠʪ,ʤʘʢʩʠʤʘʣʴʥʳʡʯʝʪʚʸʨʪʳʡʙʘʡʪʤʘʩʢʠ
ʠʤʝʝʪʚʠʜ111000002 = 22410.

ʆʪʚʝʪ:224



10 ʟʘʜʘʥʠʝ. 

ɺʪʝʨʤʠʥʦʣʦʛʠʠʩʝʪʝʡTCP/IPʤʘʩʢʘʩʝʪʠð ʵʪʦʜʚʦʠʯʥʦʝʯʠʩʣʦ,ʤʝʥʴʰʝʝ
232; ʚʤʘʩʢʝʩʥʘʯʘʣʘ(ʚʩʪʘʨʰʠʭʨʘʟʨʷʜʘʭ)ʩʪʦʷʪʝʜʠʥʠʮʳ,ʘʟʘʪʝʤʩʥʝʢʦʪʦʨʦʛʦ
ʤʝʩʪʘʥʫʣʠ. ʄʘʩʢʘʦʧʨʝʜʝʣʷʝʪ,ʢʘʢʘʷʯʘʩʪʴIP-ʘʜʨʝʩʘʫʟʣʘʩʝʪʠʦʪʥʦʩʠʪʩʷʢ
ʘʜʨʝʩʫʩʝʪʠ,ʘʢʘʢʘʷïʢʘʜʨʝʩʫʩʘʤʦʛʦʫʟʣʘʚʵʪʦʡʩʝʪʠ. ʆʙʳʯʥʦʤʘʩʢʘ
ʟʘʧʠʩʳʚʘʝʪʩʷʧʦʪʝʤʞʝʧʨʘʚʠʣʘʤ,ʯʪʦʠIP-ʘʜʨʝʩð ʚʚʠʜʝʯʝʪʳʨʸʭʙʘʡʪ,
ʧʨʠʯʸʤʢʘʞʜʳʡʙʘʡʪʟʘʧʠʩʳʚʘʝʪʩʷʚʚʠʜʝʜʝʩʷʪʠʯʥʦʛʦʯʠʩʣʘ. ɸʜʨʝʩʩʝʪʠ
ʧʦʣʫʯʘʝʪʩʷʚʨʝʟʫʣʴʪʘʪʝʧʨʠʤʝʥʝʥʠʷʧʦʨʘʟʨʷʜʥʦʡʢʦʥʲʶʥʢʮʠʠʢʟʘʜʘʥʥʦʤʫIP-
ʘʜʨʝʩʫʫʟʣʘʠʤʘʩʢʝ.

ɼʣʫ̫ʟʣʘʩIP-ʘʜʨʝʩʦʤ224.128.112.142ʘʜʨʝʩʩʝʪʠʨʘʚʝʥ224.128.64.0. ʏʝʤʫ
ʨʘʚʝʥʪʨʝʪʠʡʩʣʝʚʘʙʘʡʪʤʘʩʢʠ?ʆʪʚʝʪʟʘʧʠʰʠʪʝʚʚʠʜʝʜʝʩʷʪʠʯʥʦʛʦʯʠʩʣʘ.



ʈʝʰʝʥʠʝ:

ʈʘʩʩʤʦʪʨʠʤʪʨʝʪʠʡʩʣʝʚʘʙʘʡʪʚIP-ʘʜʨʝʩʝʫʟʣʘʠʘʜʨʝʩʝʩʝʪʠ,ʧʨʝʜʩʪʘʚʠʤʠʭʚ
ʜʚʦʠʯʥʦʤʚʠʜʝ:

11210 = 011100002; 6410 = 010000002.

ʄʘʩʢʦʡʩʝʪʠʷʚʣʷʝʪʩʷʪʘʢʦʝʜʚʦʠʯʥʦʝʯʠʩʣʦ,ʢʦʪʦʨʦʝʧʨʠʧʦʨʘʟʨʷʜʥʦʡʢʦʥʲʶʥʢʮʠʠ
ʩIP-ʘʜʨʝʩʦʤʫʟʣʘʜʘʩʪʘʜʨʝʩʩʝʪʠ,ʧʨʠɻʪʦʤʧʝʨʚʘʷʯʘʩʪʴʯʠʩʣʘʩʦʩʪʦʠʪʠʟʝʜʠʥʠʮ,
ʘʚʩʦyʩʪʘʣʴʥʦʝīʥʫʣʠ.ʊʘʢʠʤʯʠʩʣʦʤʷʚʣʷʝʪʩʷ110000002 = 19210.

ʆʪʚʝʪ: 192


