
ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ

«БЕЛГОРОДСКИЙ ГОСУДАРСТВЕННЫЙ НАЦИОНАЛЬНЫЙ
ИССЛЕДОВАТЕЛЬСКИЙ УНИВЕРСИТЕТ»

( Н И У « Б е л Г У » )

ИНСТИТУТ ИНЖЕНЕРНЫХ ТЕХНОЛОГИЙ И ЕСТЕСТВЕННЫХ НАУК

КАФЕДРА ИНФОРМАЦИОННО-ТЕЛЕКОММУНИКАЦИОННЫХ СИСТЕМ И
ТЕХНОЛОГИЙ

ВНЕДРЕНИЕ ТЕХНОЛОГИИ IP TV НА СЕТИ СВЯЗИ В ПГТ. СЕЛЯТИНО

МОСКОВСКОЙ ОБЛАСТИ

Выпускная квалификационная работа
обучающегося по направлению подготовки 11.03.02 Инфокоммуникационные

технологии и системы связи
очной формы обучения, группы 07001410

Красикова Виталия Игоревича

Научный руководитель
Старший преподаватель 
кафедры Информационно-
телекоммуникационных
систем и технологий
НИУ «БелГУ» Пеньков Е.П.

Рецензент
Ведущий инженер 
отдела эксплуатации 
телекоммуникаций Филиала 
ПАО «МРСК Центра» - 
«Белгородэнерго»
Мироненко А.С.              
.

БЕЛГОРОД 2018



ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ
 ВЫСШЕГО ОБРАЗОВАНИЯ

БЕЛГОРОДСКИЙ ГОСУДАРСТВЕННЫЙ НАЦИОНАЛЬНЫЙ 
ИССЛЕДОВАТЕЛЬСКИЙ УНИВЕРСИТЕТ

(НИУ «БелГУ»)
ИНСТИТУТ ИНЖЕНЕРНЫХ ТЕХНОЛОГИЙ И ЕСТЕСТВЕННЫХНАУК

КАФЕДРА ИНФОРМАЦИОННО-ТЕЛЕКОММУНИКАЦИОННЫХ СИСТЕМ И ТЕХНОЛОГИЙ
Направление 11.03.02 Инфокоммуникационные технологии и системы связи

Профиль Сети связи и системы коммутации

Утверждаю
Зав. кафедрой

          «____» ____________________ 201_ г.

ЗАДАНИЕ
НА ВЫПУСКНУЮ КВАЛИФИКАЦИОННУЮ РАБОТУ

                            ____ Красикова Виталия Игоревича ______________
(фамилия, имя, отчество)

1. Тема ВКР «Внедрение технологии   IP     TV   на сети связи в пгт. Селятино Московской 
области»

Утверждена приказом по университету от «____» __________________ 201_  г. № _____

2. Срок сдачи студентом законченной работы  ___.______

3. Исходные данные:
объект проектирования – пгт. Селятино
тип сети связи – широкополосная телекоммуникационная  сеть;
количество абонентов – 10000 физических лиц.

4.  Содержание  расчетно-пояснительной  записки  (перечень  подлежащих  разработке
вопросов): 
4.1. Обзор технологии реализации IP TV и выбор проектных решений;
4.2. Обзор существующей инфраструктуры пгт. Селятино;
4.3. Расчет нагрузок и количества необходимого оборудования;
4.4. Разработка реконструкции по реализации проектирования системы IP TV
4.5.  Меры по обеспечению охраны труда,  техника безопасности и  охрана окружающей
среды;
4.6. Технико-экономическое обоснование проекта;
5. Перечень графического материала (с точным указанием обязательных чертежей):

5.1. Структурная схема вещательной сети; (А1, лист 1).
5.2. План размещения головного оборудования; (А1, лист 1).
5.3. Экспликация объекта (А1, лист 1).
5.4. Технико-экономические показатели (А1, лист 1).



6. Консультанты по работе с указанием относящихся к ним разделов 

Раздел Консультант
Подпись, дата

Задание выдал Задание принял
4.1. – 4.5 старший преподаватель

каф. ИТСиТ 

   Пеньков Е.П.

4.6

канд. техн. наук 

доцент каф. ИТСиТ 

Болдышев А.В.

7. Дата выдачи задания ______________________________________________

                   Руководитель

                    старший преподаватель  

                   кафедры Информационно-телекоммуникационных

                   систем и технологий»,

                   НИУ «БелГУ» _________________________________________ Е.П.Пеньков 
(подпись)

                     Задание принял к исполнению ________________________________________
(подпись)



 

 

 

ɋɈȾȿɊɀȺɇɂȿ 

 

ȼȼȿȾȿɇɂȿ ........................................................................................................ 4 

1 ɈȻɁɈɊ ɌȿɏɇɈɅɈȽɂɂ ɊȿȺɅɂɁȺɐɂɂ IPTV ɂ ȼɕȻɈɊ ɉɊɈȿɄɌɇɕɏ 

ɊȿɒȿɇɂɃ .......................................................................................................... 6 

1.1 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɪɟɚɥɢɡɚɰɢɢ IPTV ..................................................... 6 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɝɬ. ɋɟɥɹɬɢɧɨ .............................. 9 

1.3 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɪɟɚɥɢɡɚɰɢɢ IPTV ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ .................................. 17 

2 ɊȺɁɊȺȻɈɌɄȺ ɄɈɇɐȿɉɐɂɂ ɊȿȺɅɂɁȺɐɂɂ ɍɋɅɍȽɂ IPTV ȼ ɉȽɌ. 

ɋȿɅəɌɂɇɈ ...................................................................................................... 21 

2.1 ȼɵɛɨɪ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ................................................................... 21 

2.2 Ɋɚɫɱɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ....................................... 29 

2.3 Ɋɚɫɱёɬ ɨɛɴёɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ..................................................................... 32 

2.4 ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɫɜɹɡɢ ..................................................... 34 

3 ɊȺɁɊȺȻɈɌɄȺ ɊȿɄɈɇɋɌɊɍɄɐɂɂ ɉɈ ɊȿȺɅɂɁȺɐɂɂ 

ɉɊɈȿɄɌɂɊɈȼȺɇɂə ɋɂɋɌȿɆɕ IPTV ........................................................ 35 

3.1 ȼɵɛɨɪ ɦɟɫɬ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ .................................................... 35 

3.2 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɥɢɧɟɣɧɨ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ...................................... 37 

3.2.1 Ʉɨɦɦɭɬɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɟɬɶ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ .................. 37 

3.2.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɦɟɠɷɬɚɠɧɨɣ (ɜɟɪɬɢɤɚɥɶɧɨɣ) ɤɚɛɟɥɶɧɨɣ ɫɟɬɢ .......... 38 

3.2.3 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɷɬɚɠɧɨɝɨ ɪɚɡɜɟɬɜɥɟɧɢɹ ɫɢɝɧɚɥɨɜ ............................. 39 

3.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɩɪɨɟɤɬɚ .............................................................................................................. 40 

 

 

 

     11070006.11.03.02.169.ɉɁȼɄɊ      

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ɋɚɡɪɚɛ Кɪɚɫɢɤɨɜ ȼ.И.   

ȼɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ IP TV ɧɚ ɫɟɬɢ 
ɫɜɹɡɢ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ Ɇɨɫɤɨɜɫɤɨɣ 

ɨɛɥɚɫɬɢ 

Ʌɢɬɟɪɚ Ʌɢɫɬ Ʌɢɫɬɨɜ 

ɉɪɨɜɟɪɢɥ ɉɟɧɶɤɨɜ ȿ.ɉ.      2 53 

Ɋɟɰɟɧɡɟɧɬ Ɇɢɪɨɧɟɧɤɨ Ⱥ.ɋ.   

ɇИУ «ȻɟɥȽУ» ɝɪ. 07001410 ɇ. Ʉɨɧɬɪ. ɉɟɧɶɤɨɜ ȿ.ɉ.   

ɍɬɜɟɪɞɢɥ ɀɢɥяɤɨɜ ȿ.Ƚ.   



 

 

3.3.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ................................................. 41 

3.3.2 Ɂɚɳɢɬɚ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ .................................................. 42 

3.3.3 Ɂɚɳɢɬɚ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ .............................................. 42 

3.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɪɝɨɧɨɦɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ................................. 42 

3.3.5 Ɇɢɤɪɨɤɥɢɦɚɬ ........................................................................................... 43 

3.3.6 Ɉɫɜɟɳɟɧɢɟ ............................................................................................... 43 

3.3.7 ɒɭɦ .......................................................................................................... 43 

3.3.8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ .............................................. 44 

4 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ .................................... 45 

4.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ .................................................................. 45 

4.2 Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ .......................................................... 48 

4.3 Ɋɚɫɱɟɬ ɎɈɌ ................................................................................................. 48 

4.4 Ɋɚɫɱɟɬ Ɏɟɫɧ ................................................................................................ 49 

4.5 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ....................................................... 49 

4.5 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɩɪɨɱɢɯ ɡɚɬɪɚɬ ...................................................... 49 

ɁȺɄɅɘɑȿɇɂȿ ................................................................................................ 51 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ........................................ 52 

 

 

 

 

 

 

 

 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Лиɫɬ 

  3 
11070006.11.03.02.169.ɉɁȼɄɊ 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Лиɫɬ 

  4

ɣ

11070006.11.03.02.169.ɉɁȼɄɊ 

 

ȼȼȿȾȿɇɂȿ 

 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɫɟɪɜɢɫɨɜ ɭ ɚɛɨɧɟɧɬɨɜ ɫɨɜɪɟɦɟɧɧɵɯ 

ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɬɟɥɟɜɢɡɢɨɧɧɨɟ ɜɟɳɚɧɢɟ. ɗɬɨ 

ɭɧɢɤɚɥɶɧɨɟ ɩɨ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɫɪɟɞɫɬɜɨ ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɨɞɢɧ 

ɢɫɬɨɱɧɢɤ ɬɟɥɟɩɪɨɝɪɚɦɦ ɜ ɫɱɢɬɚɧɧɵɟ ɞɨɥɢ ɫɟɤɭɧɞɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɮɨɪɦɚɰɢɟɣ ɨɬ 

ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ ɞɨ ɦɢɥɥɢɚɪɞɚ ɬɟɥɟɡɪɢɬɟɥɟɣ. 

ɋɚɦɵɦ ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ ɦɚɫɫɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɥɟɩɪɨɝɪɚɦɦ ɹɜɥɹɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɪɚɞɢɨɤɚɧɚɥɚ – ɬɨ ɟɫɬɶ ɨɬɤɪɵɬɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. ɂɡ-ɡɚ ɧɟɪɟɝɭɥɹɪɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɨɬ ɢɨɧɨɫɮɟɪɵ, ɪɟɮɪɚɤɰɢɢ ɢ 

ɨɫɥɚɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɪɚɞɢɨɜɨɥɧ ɜ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɚɯ, ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɨɜɦɟɫɬɧɨɣ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɡɜɭɤɚ ɜɵɛɪɚɧɵ ɦɟɬɪɨɜɵɟ (ɱɚɫɬɨɬɵ 

48…230 ɆȽɰ) ɢ ɞɟɰɢɦɟɬɪɨɜɵɟ (ɱɚɫɬɨɬɵ 470…862 ɆȽɰ) ɪɚɞɢɨɜɨɥɧɵ. 

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ Ʉɨɧɫɭɥɶɬɚɬɢɜɧɵɣ Ʉɨɦɢɬɟɬ ɩɨ Ɋɚɞɢɨ (ɆɄɄɊ) ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ 

ɩɨɥɨɫɵ ɱɚɫɬɨɬ, ɨɬɜɟɞɟɧɧɵɟ ɞɥɹ ɬɟɥɟɜɢɡɢɨɧɧɨɝɨ ɜɟɳɚɧɢɹ. ɋɨɝɥɚɫɧɨ 

Ɋɟɤɨɦɟɧɞɚɰɢɹɦ ɆɄɄɊ, ɢɡ-ɡɚ ɧɨɪɦɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɧɵɯ ɩɨɥɨɫ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɡɨɛɪɚɠɟɧɢɢ ɢ ɡɜɭɤɟ, ɜ ɨɬɜɟɞɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɱɚɫɬɨɬɧɨɝɨ 

ɞɢɚɩɚɡɨɧɚ 48…230 ɆȽɰ ɭɞɚɥɨɫɶ ɪɚɡɦɟɫɬɢɬɶ ɞɜɟɧɚɞɰɚɬɶ, ɚ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 

470…862 ɆȽɰ – ɲɟɫɬɧɚɞɰɚɬɶ ɪɚɞɢɨɤɚɧɚɥɨɜ Ɍȼ ɜɟɳɚɧɢɹ. 

ɋɟɪɶɟɡɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɬɟɥɟɜɢɞɟɧɢɹ ɩɨ ɨɬɤɪɵɬɨɦɭ 

ɪɚɞɢɨɤɚɧɚɥɭ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɤɪɵɬɨɣ ɫɪɟɞɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ – ɤɚɛɟɥɹ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɩɟɪɟɞɚɱɟ ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ Ɍȼ-ɫɢɝɧɚɥɚ ɩɨ 

ɤɚɛɟɥɶɧɵɦ ɥɢɧɢɹɦ, ɪɚɡɪɚɛɨɬɤɚ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɢɯ ɬɟɥɟɜɢɡɢɨɧɧɵɯ 

ɪɚɞɢɨɩɟɪɟɞɚɬɱɢɤɨɜ, ɥɨɤɚɥɶɧɨɫɬɶ ɬɟɥɟɜɟɳɚɧɢɹ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɨɬɞɟɥɶɧɵɟ ɤɥɚɫɬɟɪɵ, ɬɨɱɧɚɹ ɚɞɪɟɫɚɰɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɨɝɪɚɦɦ ɤɨɧɤɪɟɬɧɨɦɭ 

ɤɪɭɝɭ ɚɛɨɧɟɧɬɨɜ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɫɨɨɛɪɚɠɟɧɢɹ ɹɜɢɥɢɫɶ ɩɪɢɱɢɧɨɣ ɪɚɡɜɢɬɢɹ ɫɟɬɟɣ 

ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ. ɉɟɪɜɵɟ ɋɄɌȼ ɫɬɪɨɢɥɢ ɧɚ ɨɫɧɨɜɟ ɤɨɚɤɫɢɚɥɶɧɨɝɨ 

ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɤɚɛɟɥɹ.  
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ɂɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɫɟɬɟɣ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 

ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɯɨɞɚ ɜ ɫɟɬɶ ɂɧɬɟɪɧɟɬ, 

ɩɪɢɜɟɥɨ ɤ ɪɚɡɪɚɛɨɬɤɟ ɪɟɲɟɧɢɣ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɳɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɂɧɬɟɪɧɟɬ-

ɩɪɨɬɨɤɨɥɚ – IPTV. ɉɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ IP ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɞɚɜɚɬɶ ɩɨ 

ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɫɟɬɢ ɢ ɞɚɧɧɵɟ, ɢ ɬɟɥɟɮɨɧɢɸ, ɢ ɜɢɞɟɨ. Ɍɚɤɚɹ ɤɨɧɰɟɩɰɢɹ ɫɟɬɢ 

ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ «Triple play».  

ɋɨɜɪɟɦɟɧɧɵɟ ɲɢɪɨɤɨɩɨɥɨɫɧɵɟ ɫɟɬɢ ɞɨɫɬɭɩɚ ɩɨɡɜɨɥɹɸɬ ɚɛɨɧɟɧɬɚɦ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɟɫɭɪɫɚɦɢ ɫɟɬɢ ɂɧɬɟɪɧɟɬ, IP ɬɟɥɟɮɨɧɢɟɣ, ɫɦɨɬɪɟɬɶ ɫɩɭɬɧɢɤɨɜɨɟ ɢ 

ɷɮɢɪɧɨɟ ɬɟɥɟɜɢɞɟɧɢɟ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɜɢɞɨɜ ɰɢɮɪɨɜɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ 

(ɷɮɢɪɧɨɝɨ, ɤɚɛɟɥɶɧɨɝɨ ɢ ɫɩɭɬɧɢɤɨɜɨɝɨ), IP-TV – ɩɨɥɧɨɫɬɶɸ ɢɧɬɟɪɚɤɬɢɜɧɵɣ 

ɫɟɪɜɢɫ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɣ ɜ ɪɚɦɤɚɯ ɦɭɥɶɬɢɫɟɪɜɢɫɧɵɯ ɫɟɬɟɣ Triple Play.  

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɞɚɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɬɟɯɧɨɥɨɝɢɹ IP-TV ɧɟ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɤɚɧɚɥɨɜ (ɨɬ 30 ɞɨ ɫɨɬɟɧ) ɢ 

ɤɚɱɟɫɬɜɭ ɬɪɚɧɫɥɢɪɭɟɦɨɝɨ ɤɨɧɬɟɧɬɚ. Ƚɥɚɜɧɨɟ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɬɚɤɨɣ ɫɟɬɢ – 

ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɟɬɢ ɢ ɬɟɪɪɢɬɨɪɢɹ ɟɟ ɨɯɜɚɬɚ. ɋɩɭɬɧɢɤɨɜɵɟ 

ɢ ɨɛɵɱɧɵɟ ɚɧɚɥɨɝɨɜɵɟ Ɍȼ-ɤɚɧɚɥɵ ɬɚɤɠɟ ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɫ ɩɨɦɨɳɶɸ IP-TV, 

ɟɫɥɢ ɩɟɪɟɤɨɞɢɪɨɜɚɬɶ ɢɯ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɜ ɫɟɬɢ. Ɏɚɤɬɢɱɟɫɤɢ ɫɟɬɢ IP-TV – ɷɬɨ 

ɩɟɪɫɨɧɚɥɶɧɵɟ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɟɬɢ, ɝɞɟ ɤɚɠɞɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɛɢɪɚɬɶ 

ɤɨɧɬɟɧɬ ɩɨ ɫɜɨɟɦɭ ɠɟɥɚɧɢɸ, ɩɨɷɬɨɦɭ ɬɟɦɚ ȼɄɊ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ.  

ɐɟɥɶ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɹ ɬɟɥɟɜɢɡɢɨɧɧɨɝɨ ɜɟɳɚɧɢɹ ɧɚ ɨɫɧɨɜɟ 

IP ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɬɪɚɧɫɥɹɰɢɢ 

ɤɚɧɚɥɨɜ ɰɢɮɪɨɜɨɝɨ ɫɩɭɬɧɢɤɨɜɨɝɨ ɢ ɷɮɢɪɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ, ɪɚɡɜɢɬɢɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɵ ɜɢɞɟɨ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ 

ɚɛɨɧɟɧɬɚɦ ɪɚɡɥɢɱɧɵɯ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɭɫɥɭɝ. 

Ɂɚɞɚɱɢ ɩɪɨɟɤɬɚ: 

 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɣ ɪɟɚɥɢɡɚɰɢɢ IP-TV; 

 ɉɪɨɢɡɜɟɫɬɢ ɚɧɚɥɢɡ ɢ ɜɵɛɨɪ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ; 

 Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ IP-TV ɧɚ ɫɟɬɢ ɫɜɹɡɢ ɩɝɬ. 

ɋɟɥɹɬɢɧɨ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. 
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1 ɈȻɁɈɊ ɌȿɏɇɈɅɈȽɂɂ ɊȿȺɅɂɁȺɐɂɂ IPTV ɂ ȼɕȻɈɊ 

ɉɊɈȿɄɌɇɕɏ ɊȿɒȿɇɂɃ 

 

1.1 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɪɟɚɥɢɡɚɰɢɢ IPTV 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɞɞɟɪɠɢɜɚɬɶ ɭɫɥɭɝɢ IPTV, ɫɟɬɢ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶɫɹ ɞɨ ɦɢɥɥɢɨɧɨɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɵɣ 

ɪɟɫɭɪɫ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɚɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (QoS) ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ ɜɫɟɣ ɰɟɩɨɱɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ. ɉɨ ɷɬɢɦ ɢ ɞɪɭɝɢɦ 

ɩɪɢɱɢɧɚɦ ɨɫɨɛɭɸ ɜɚɠɧɨɫɬɶ ɩɪɢ ɪɚɡɜɟɪɬɵɜɚɧɢɢ ɩɟɪɟɞɚɱɢ ɜɢɞɟɨ ɩɨ 

ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ ɫɟɬɢ ɩɪɢɨɛɪɟɬɚɟɬ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɫɬɶ ɫɟɬɢ. ɍɫɥɭɝɢ ɜɢɞɟɨ ɜ 

ɛɭɞɭɳɟɦ ɛɭɞɭɬ ɞɨɫɬɚɜɥɹɬɶɫɹ ɩɨ IP-ɫɟɬɹɦ ɫɥɟɞɭɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ (IP NGN). 

Ɍɪɟɛɨɜɚɧɢɹ ɬɚɤɢɯ ɭɫɥɭɝ ɫɟɪɶɟɡɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɭɫɥɭɝ 

ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɞɨɫɬɭɩɚ ɜ ɂɧɬɟɪɧɟɬ. 

ɒɢɪɨɤɨ ɩɪɚɤɬɢɤɭɟɬɫɹ ɪɚɡɞɟɥɟɧɢɟ ɫɟɬɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɩɪɨɬɨɤɨɥɟ TCP/IP, ɧɚ 

ɥɨɝɢɱɟɫɤɢɟ ɫɟɝɦɟɧɬɵ, ɢɥɢ ɥɨɝɢɱɟɫɤɢɟ ɩɨɞɫɟɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɤɚɠɞɨɦɭ ɫɟɝɦɟɧɬɭ 

ɜɵɞɟɥɹɟɬɫɹ ɞɢɚɩɚɡɨɧ ɚɞɪɟɫɨɜ, ɤɨɬɨɪɵɣ ɡɚɞɚɟɬɫɹ ɚɞɪɟɫɨɦ ɫɟɬɢ ɢ ɫɟɬɟɜɨɣ ɦɚɫɤɨɣ. 

Ʌɨɝɢɱɟɫɤɢɟ ɩɨɞɫɟɬɢ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɢɥɢ ɤɨɦɦɭɬɚɬɨɪɨɜ 

2 - 3 ɭɪɨɜɧɹ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɚɪɯɢɬɟɤɬɭɪ ɩɟɪɟɞɚɱɢ IPTV, ɢ 

ɤɚɠɞɚɹ ɤɚɫɚɟɬɫɹ ɱɟɬɵɪɟɯ ɥɨɝɢɱɟɫɤɢɯ ɫɟɝɦɟɧɬɨɜ ɫɟɬɢ – ɹɞɪɚ ɫɟɬɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 

ɚɝɪɟɝɢɪɨɜɚɧɢɹ ɢ ɞɨɫɬɭɩɚ – ɩɨ-ɪɚɡɧɨɦɭ ɩɪɢɜɨɞɹ ɤ ɪɟɲɟɧɢɸ. Ƚɥɚɜɧɨɟ 

ɩɪɟɢɦɭɳɟɫɬɜɨ ɚɝɪɟɝɚɰɢɢ ɤɚɧɚɥɨɜ ɜ ɬɨɦ, ɱɬɨ ɪɚɞɢɤɚɥɶɧɨ ɩɨɜɵɲɚɟɬɫɹ ɫɤɨɪɨɫɬɶ - 

ɫɭɦɦɢɪɭɟɬɫɹ ɫɤɨɪɨɫɬɶ ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ. Ɍɚɤ ɠɟ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ 

ɤɨɦɦɭɬɚɬɨɪɚ ɬɪɚɮɢɤ ɩɨɫɵɥɚɟɬɫɹ ɫɥɟɞɭɸɳɟɦɭ ɪɚɛɨɬɚɸɳɟɦɭ ɤɨɦɦɭɬɚɬɨɪ, ɛɟɡ 

ɩɪɟɪɵɜɚɧɢɹ ɫɟɪɜɢɫɚ. ȿɫɥɢ ɠɟ ɤɨɦɦɭɬɚɬɨɪ ɜɧɨɜɶ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ, ɬɨ ɱɟɪɟɡ ɧɟɝɨ 

ɨɩɹɬɶ ɩɨɫɵɥɚɸɬ ɞɚɧɧɵɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɩɚɪɚɥɥɟɥɶ ɧɟɫɤɨɥɶɤɨ Ethernet-

ɤɨɦɦɭɬɚɬɨɪɨɜ ɜɵɝɥɹɞɢɬ ɬɚɤ. Ⱦɨɩɭɫɬɢɦ, ɟɫɬɶ ɞɜɚ ɚɞɚɩɬɟɪɚ Ethernet: ent0 ɢ ent1. ɂɯ 

ɦɨɠɧɨ ɨɛɴɟɞɢɧɢɬɶ ɜ ɩɫɟɜɞɨ-Ethernet-ɤɨɦɦɭɬɚɬɨɪ ent3. ɋɢɫɬɟɦɚ ɪɚɫɩɨɡɧɚɟɬ ɷɬɢ 

ɚɝɪɟɝɢɪɨɜɚɧɧɵɟ ɤɨɦɦɭɬɚɬɨɪɵ ɤɚɤ ɨɞɢɧ. ȼɫɟ ɚɝɪɟɝɢɪɨɜɚɧɧɵɟ ɤɨɦɦɭɬɚɬɨɪɵ 

ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɨɞɢɧ MAC-ɚɞɪɟɫ, ɩɨɷɬɨɦɭ ɭɞɚɥёɧɧɵɟ ɫɟɪɜɟɪɵ ɨɛɪɚɳɚɸɬɫɹ ɫ 
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ɧɢɦɢ ɤɚɤ ɫ ɨɞɢɧ ɚɞɚɩɬɟɪɨɦ. ent3 ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɧɚ ɨɞɢɧ IP ɚɞɪɟɫ, ɤɚɤ ɥɸɛɨɣ 

Ethernet ɤɨɦɦɭɬɚɬɨɪ. ɂɡ-ɡɚ ɷɬɨɝɨ ɩɪɨɝɪɚɦɦɵ ɨɛɪɚɳɚɸɬɫɹ ɤ ɧɟɦɭ ɤɚɤ ɤ ɫɚɦɨɦɭ 

ɨɛɵɱɧɨɦɭ ɤɨɦɦɭɬɚɬɨɪɭ, ɫɤɨɪɨɫɬɶ ɤɨɬɨɪɨɝɨ ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ. 

ɋɟɝɦɟɧɬɵ ɫɟɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɚɝɪɟɝɢɪɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬ ɭɧɢɤɚɥɶɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ. ɇɚ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ ɦɨɠɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, 

ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɚɠɧɵɣ ɜɵɛɨɪ, ɧɚɩɪɢɦɟɪ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɝɪɚɧɢɰɚ ɭɪɨɜɧɹ 

L3 (IP), ɭ ɤɨɬɨɪɨɝɨ ɠɟɥɚɬɟɥɶɧɚ ɩɨɞɞɟɪɠɤɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɬɤɚɡɨɜ, ɢ ɤɚɤ 

ɨɩɬɢɦɢɡɢɪɭɟɬɫɹ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ. L3 (Level 3) - ɷɬɨ ɬɪɟɬɢɣ ɭɪɨɜɟɧɶ ɜ ɫɬɟɤɟ 

ɩɪɨɬɨɤɨɥɨɜ, ɫɟɬɟɜɨɣ ɭɪɨɜɟɧɶ ɦɨɞɟɥɢ OSI ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɪɨɜɧɸ IP-ɩɪɨɬɨɤɨɥɚ. ɇɚ 

ɷɬɨɦ ɭɪɨɜɧɟ ɭɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɚɤɟɬɵ IP, ɢɫɩɨɥɶɡɭɹ ɢɧɮɨɪɦɚɰɢɸ 

ɢɡ ɩɨɥɟɣ ɷɬɨɝɨ ɩɪɨɬɨɤɨɥɚ, ɧɚɩɪɢɦɟɪ, IP ɚɞɪɟɫ ɢɫɬɨɱɧɢɤɚ ɢɥɢ ɩɨɥɭɱɚɬɟɥɹ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜɨɡɦɨɠɧɚ ɦɚɪɲɪɭɬɢɡɚɰɢɹ ɩɚɤɟɬɨɜ IP. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɪɟɚɥɢɡɭɟɬɫɹ 

ɤɨɦɦɭɬɚɬɨɪɚɦɢ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ. 

Ƚɥɚɜɧɨɟ ɚɪɯɢɬɟɤɬɭɪɧɨɟ ɪɟɲɟɧɢɟ ɥɟɠɢɬ ɜ ɩɨɥɨɠɟɧɢɢ ɝɪɚɧɢɰɵ ɭɪɨɜɧɹ L3, ɢ 

ɡɞɟɫɶ ɟɫɬɶ ɜɚɠɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɦɟɳɟɧɢɟ ɭɪɨɜɧɹ L3 ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ 

ɚɝɪɟɝɢɪɨɜɚɧɢɹ. ɋɭɳɟɫɬɜɭɸɬ ɧɟɨɫɩɨɪɢɦɵɟ ɩɪɢɱɢɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɟɫɬɚ ɭɪɨɜɧɹ 

L3 ɧɚ ɭɪɨɜɧɟ ɚɝɪɟɝɢɪɨɜɚɧɢɹ ɦɟɠɞɭ ɫɟɬɶɸ ɩɪɨɜɚɣɞɟɪɚ ɢ Ɍȼ-ɩɪɢɫɬɚɜɤɨɣ (STB) 

ɚɛɨɧɟɧɬɚ. ɇɚ ɪɢɫ. 1.1 ɩɨɤɚɡɚɧɨ ɷɮɮɟɤɬɢɜɧɨɟ ɦɧɨɝɨɚɞɪɟɫɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɭɪɨɜɧɹ L3 ɢ L2. ɍɪɨɜɟɧɶ L3 ɨɩɪɟɞɟɥɹɟɬ 

ɤɪɨɬɱɚɣɲɢɣ ɩɭɬɶ ɤ ɢɫɬɨɱɧɢɤɭ. ɇɚ ɭɪɨɜɧɟ L2 ɜɵɩɨɥɧɹɟɬɫɹ ɪɟɩɥɢɤɚɰɢɹ ɤɚɠɞɨɝɨ 

ɦɧɨɝɨɚɞɪɟɫɧɨɝɨ ɩɚɤɟɬɚ ɩɨ ɤɨɥɶɰɭ. ɇɚ ɪɢɫ. 1.2 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɫɟɬɢ ɫ 

ɦɧɨɝɨɚɞɪɟɫɧɨɣ ɪɚɫɫɵɥɤɨɣ IP, ɜɤɥɸɱɟɧɧɨɣ ɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɚɝɪɟɝɢɪɨɜɚɧɢɹ. Ⱦɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɦɧɨɝɨɚɞɪɟɫɧɵɦ ɬɪɚɮɢɤɨɦ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ 

ɡɚɞɟɣɫɬɜɭɸɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɟ ɩɪɨɬɨɤɨɥɵ PIM-SM ɢɥɢ PIM-SSM. IGMP- 

ɒɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɩɪɨɬɨɤɨɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɪɭɩɩ ɜ ɂɧɬɟɪɧɟɬɟ ɢɫɩɨɥɶɡɭɟɦɵɣ, 

ɧɚɩɪɢɦɟɪ, ɚɛɨɧɟɧɬɫɤɢɦɢ ɩɪɢɫɬɚɜɤɚɦɢ Set-Top Box ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɥɢ 

ɨɬɤɥɸɱɟɧɢɹ ɦɧɨɝɨɚɞɪɟɫɧɵɯ ɩɨɬɨɤɨɜ (ɦɧɨɝɨɚɞɪɟɫɧɵɣ ɩɨɬɨɤ - ɷɬɨ ɷɤɜɢɜɚɥɟɧɬ 

ɬɟɥɟɜɢɡɢɨɧɧɨɝɨ ɤɚɧɚɥɚ). 

ɗɮɮɟɤɬɢɜɧɚɹ ɦɧɨɝɨɚɞɪɟɫɧɚɹ ɞɨɫɬɚɜɤɚ ɬɪɟɛɭɟɬ, ɱɬɨɛɵ ɩɪɨɬɨɤɨɥ IGMP 

ɞɟɣɫɬɜɨɜɚɥ ɜɨ ɜɫɟɣ ɫɟɬɢ ɞɨɫɬɭɩɚ, ɩɪɢɱɟɦ ɜɵɩɨɥɧɹɬɶɫɹ ɨɧ ɞɨɥɠɟɧ ɤɚɤ ɦɨɠɧɨ 

ɛɥɢɠɟ ɤ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɸ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɚɛɨɧɟɧɬɨɜ. 
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Ɋɢɫɭɧɨɤ 1.1 - ɗɮɮɟɤɬɢɜɧɨɟ ɦɧɨɝɨɚɞɪɟɫɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɞɥɹ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ Ɍȼ) 

 

 

Ɋɢɫɭɧɨɤ 1.2 - ɉɪɨɫɬɚɹ ɦɧɨɝɨɚɞɪɟɫɧɚɹ ɪɚɫɫɵɥɤɚ IP ɜ ɚɝɪɟɝɢɪɨɜɚɧɧɨɣ ɫɟɬɢ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɜɟɳɚɬɟɥɶɧɨɟ ɜɢɞɟɨ ɫ ɩɚɤɟɬɧɨɣ ɩɪɢɪɨɞɨɣ IP-

ɫɟɬɟɣ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɞɨɥɟɬɶ ɧɟɫɤɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɛɚɪɶɟɪɨɜ. Ɍɨɥɶɤɨ ɬɨɝɞɚ 

ɪɟɡɭɥɶɬɚɬ ɬɚɤɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ ɛɭɞɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦ.  

ɉɟɪɜɵɣ ɢɡ ɬɚɤɢɯ ɛɚɪɶɟɪɨɜ - ɞɠɢɬɬɟɪ. Ɏɚɣɥɵ, ɫɨɞɟɪɠɚɳɢɟ ɜɢɞɟɨ, ɢɦɟɸɬ 

ɨɱɟɧɶ ɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ, ɱɬɨɛɵ ɩɟɪɟɞɚɬɶ ɩɨ ɫɟɬɢ ɰɟɥɵɣ ɮɚɣɥ, ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ 

ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ. ȼɵɯɨɞ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɜɢɞɟɨ ɩɨ ɦɟɪɟ 

ɡɚɝɪɭɡɤɢ ɩɚɤɟɬɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɢɡ-ɡɚ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɢɡɦɟɧɟɧɢɟ 
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ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɩɟɪɟɝɪɭɡɤɚ ɫɟɬɢ ɢɥɢ ɫɞɜɢɝ ɩɨ ɜɪɟɦɟɧɢ, ɩɚɤɟɬɵ ɧɟ ɜɫɟɝɞɚ 

ɩɪɢɯɨɞɹɬ ɫ ɨɞɢɧɚɤɨɜɨɣ ɫɤɨɪɨɫɬɶɸ, ɚ ɩɨɪɨɣ ɦɟɧɹɟɬɫɹ ɢ ɩɨɪɹɞɨɤ ɢɯ ɩɪɢɯɨɞɚ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɞɠɢɬɬɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɦɟɠɞɭ 

ɩɚɤɟɬɚɦɢ ɞɚɧɧɵɯ ɢ ɜɵɪɚɠɚɟɬɫɹ ɜ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɩɟɪɟɞɚɱɟ ɜɢɞɟɨ. ɋɬɚɧɞɚɪɬ DVB 

ɞɨɩɭɫɤɚɟɬ ɞɠɢɬɬɟɪ ɞɨ 50 ɧɫ. (DVB-C (VHF/UHF) ɢɫɩɨɥɶɡɭɟɬɫɹ QAM: 16-QAM, 

32-QAM, 64-QAM, 128-QAM ɢɥɢ 256-QAM), ɧɨ ɬɢɩɢɱɧɵɣ ɫɟɬɟɜɨɣ ɞɠɢɬɬɟɪ ɦɨɠɟɬ 

ɞɨɫɬɢɝɚɬɶ 100 ɦɫ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɥɭɱɲɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ 

ɫɥɨɠɧɵɯ ɚɥɝɨɪɢɬɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɛɭɮɟɪɨɦ ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɞɠɢɬɬɟɪ ɞɨ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɬɚɧɞɚɪɬɨɦ DVB ɡɧɚɱɟɧɢɹ ɢ ɞɨɛɢɬɶɫɹ ɩɪɢɟɦɥɟɦɨɝɨ ɤɚɱɟɫɬɜɚ 

ɜɢɞɟɨ. ȼ ɛɭɮɟɪɟ ɩɚɤɟɬɵ ɫɨɯɪɚɧɹɸɬɫɹ ɩɨ ɦɟɪɟ ɢɯ ɩɪɢɯɨɞɚ. Ɉɧɢ ɫɨɛɢɪɚɸɬɫɹ ɜ 

ɛɭɮɟɪɟ ɟɳɟ ɞɨ ɬɨɝɨ, ɤɚɤ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɞɚɠɟ 

ɩɚɤɟɬɵ, ɩɪɢɲɟɞɲɢɟ ɫ ɨɩɨɡɞɚɧɢɟɦ.   

ȼɬɨɪɵɦ ɛɚɪɶɟɪɨɦ ɹɜɥɹɟɬɫɹ ɩɨɬɟɪɹ ɩɚɤɟɬɨɜ - ɨɛɵɱɧɨɟ ɞɥɹ ɫɟɬɢ ɹɜɥɟɧɢɟ, 

ɫɥɭɱɚɸɳɟɟɫɹ ɜ ɦɨɦɟɧɬɵ ɩɟɪɟɝɪɭɡɤɢ ɫɟɬɢ. ɉɚɤɟɬɵ ɜɵɩɚɞɚɸɬ, ɱɬɨ ɜɵɪɚɠɚɟɬɫɹ ɜ 

ɩɨɹɜɥɟɧɢɢ ɜɢɞɢɦɵɯ «ɞɵɪ» ɜ ɜɢɞɟɨ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɩɪɢɦɟɧɹɸɬɫɹ 

ɚɥɝɨɪɢɬɦɵ FEC (ɫɢɫɬɟɦɵ ɩɪɹɦɨɝɨ ɢɫɩɪɚɜɥɟɧɢɹ ɨɲɢɛɨɤ). 

ȿɫɬɶ ɟɳɟ ɩɪɨɛɥɟɦɚ ɢɡɦɟɧɟɧɢɹ ɩɨɪɹɞɤɚ ɫɥɟɞɨɜɚɧɢɹ ɩɚɤɟɬɨɜ. Ɉɧɚ ɢɦɟɟɬ 

ɦɟɫɬɨ ɩɨɬɨɦɭ, ɱɬɨ ɩɚɤɟɬɵ ɩɨɫɵɥɚɸɬɫɹ ɪɚɡɧɵɦɢ ɦɚɪɲɪɭɬɚɦɢ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ 

ɫɤɨɪɨɫɬɶɸ ɩɟɪɟɞɚɱɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɫɟɬɟɜɵɯ ɭɡɥɨɜ. Ⱦɥɹ ɟɟ ɪɟɲɟɧɢɹ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɭɩɨɪɹɞɨɱɢɜɚɧɢɹ ɩɚɤɟɬɨɜ ɧɚ ɨɫɧɨɜɟ RTP-ɢɧɤɚɩɫɭɥɹɰɢɢ, 

ɝɚɪɚɧɬɢɪɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɩɟɪɟɞɚɱɭ ɜɢɞɟɨ [16]. 

 

 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɝɬ. ɋɟɥɹɬɢɧɨ 

 

ȼ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɇɚɪɨ-Ɏɨɦɢɧɫɤɨɝɨ ɪɚɣɨɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɉɨɞɦɨɫɤɨɜɶɹ ɥɟɠɢɬ ɩɨɫёɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɋɟɥɹɬɢɧɨ. ɉɨɱɬɢ 27 ɤɢɥɨɦɟɬɪɨɜ 

ɨɬɞɟɥɹɸɬ ɟɝɨ ɨɬ ɫɬɨɥɢɰɵ. Ɋɚɫɩɨɥɨɠɟɧ ɩɨɛɥɢɡɨɫɬɢ ɨɬ ɦɟɫɬɚ ɩɟɪɟɫɟɱɟɧɢɹ Ɇɚɥɨɝɨ 

Ɇɨɫɤɨɜɫɤɨɝɨ ɤɨɥɶɰɚ ɢ Ʉɢɟɜɫɤɨɣ ɚɜɬɨɞɨɪɨɝɢ. ɇɚ ɩɨɫɟɥɤɨɜɨɣ ɬɟɪɪɢɬɨɪɢɢ 

ɞɟɣɫɬɜɭɟɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɫɬɚɧɰɢɹ ɧɚ ɥɢɧɢɢ ɧɚɩɪɚɜɥɟɧɢɟɦ Ɇɨɫɤɜɚ – Ȼɪɹɧɫɤ 

(ɪɢɫ. 1.3). 
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Ɋɢɫɭɧɨɤ 1.3 – ɉɨɫɟɥɨɤ ɋɟɥɹɬɢɧɨ 

 

ȼ ɩɨɫёɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɋɟɥɹɬɢɧɨ ɩɪɟɨɛɪɚɡɨɜɚɥɢ ɜ 2004 ɝɨɞɭ. 

ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɩɨɫёɥɤɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ – ɨɤɨɥɨ 13 ɬɵɫ. ɱɟɥɨɜɟɤ. ȼ 

ɩɨɫёɥɤɟ ɢɦɟɟɬɫɹ ɪɚɡɧɵɣ ɬɢɩ ɡɚɫɬɪɨɣɤɢ: ɦɧɨɝɨɷɬɚɠɧɚɹ ɢ ɱɚɫɬɧɵɣ ɫɟɤɬɨɪ – 

ɞɨɦɨɜɥɚɞɟɧɢɹ. 

ȼ ɱɚɫɬɢ ɩɨɫёɥɤɚ ɫ ɦɧɨɝɨɷɬɚɠɧɨɣ ɡɚɫɬɪɨɣɤɨɣ ɪɟɚɥɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ 

ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɭɫɥɭɝ ɬɟɥɟɜɟɳɚɧɢɹ ɢ ɞɨɫɬɭɩɚ ɜ ɫɟɬɶ 

ɂɧɬɟɪɧɟɬ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɚɧɚɥɢɡ, ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɪɹɞ ɩɪɨɛɥɟɦ, ɚ 

ɢɦɟɧɧɨ: ɨɬɫɭɬɫɬɜɭɟɬ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɫɭɳɟɫɬɜɭɸɳɟɣ ɜ ɩɨɫёɥɤɟ ɋɟɥɹɬɢɧɨ ɫɢɫɬɟɦɵ ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ ɩɪɢ 

ɜɧɟɞɪɟɧɢɢ ɨɛɪɚɬɧɨɝɨ ɤɚɧɚɥɚ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɦɢ. 

ɀɢɬɟɥɢ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ ɩɝɬ.ɋɟɥɹɬɢɧɨ ɢɫɩɨɥɶɡɭɸɬ ɚɧɚɥɨɝɨɜɨɟ ɷɮɢɪɧɨɟ 

ɬɟɥɟɜɢɞɟɧɢɟ. ɂɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɭɪɨɜɧɹ ɪɚɞɢɨɫɢɝɧɚɥɚ ɧɟɤɨɬɨɪɵɟ ɨɛɴɟɤɬɵ 

ɱɚɫɬɧɨɣ ɡɚɫɬɪɨɣɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɫɟɜɟɪɟ, ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɨɛɫɥɭɠɢɜɚɸɬɫɹ 

ɧɟɤɚɱɟɫɬɜɟɧɧɨ. Ⱥɛɨɧɟɧɬɵ ɢɫɩɵɬɵɜɚɸɬ ɞɢɫɤɨɦɮɨɪɬ ɢ ɧɟɭɞɨɛɫɬɜɚ ɩɪɢ ɩɪɢɟɦɟ 

ɨɫɧɨɜɧɨɝɨ ɩɚɤɟɬɚ ɬɟɥɟɩɪɨɝɪɚɦɦ. ɉɪɟɩɹɬɫɬɜɢɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɪɚɞɢɨɫɢɝɧɚɥɚ 

ɹɜɥɹɟɬɫɹ ɥɟɫɨɩɨɥɨɫɚ ɢ ɦɚɫɲɬɚɛɧɚɹ ɡɚɫɬɪɨɣɤɚ ɜɵɫɨɤɨɷɬɚɠɧɵɦɢ ɡɞɚɧɢɹɦɢ ɧɚ ɸɝɟ 

ɩɨɫёɥɤɚ [15]. 



 

 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Лиɫɬ 

 11 11070006.11.03.02.169.ɉɁȼɄɊ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ ɜ ɤɚɱɟɫɬɜɟ ɬɟɯɧɨɥɨɝɢɢ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɪɟɞɵ ɆɆ Ɍɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ IP/MPLS. 

Ɍɟɯɧɨɥɨɝɢɹ MPLS ɨɛɴɟɞɢɧɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɢ 

ɤɨɦɦɭɬɚɰɢɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɪɯɢɬɟɤɬɭɪɨɣ ɩɨɫɬɪɨɟɧɢɹ IP/MPLS ɫɟɬɟɣ, ɜ ɧɟɣ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɟɬɵɪɟ ɜɢɞɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɬɚɤɢɯ ɤɚɤ: 

 ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ əɞɪɚ (MPLSP). Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ MPLS, 

ɨɬɜɟɱɚɸɳɢɟ ɬɨɥɶɤɨ ɡɚ ɤɨɦɦɭɬɚɰɢɸ ɩɨ ɦɟɬɤɚɦ ɢ ɩɪɨɩɭɫɤ ɬɪɚɧɡɢɬɧɨɝɨ ɬɪɚɮɢɤɚ, ɢ 

ɧɟ ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɨɛɦɟɧɟ ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ VPN, ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɫɟɬɢ. 

 ɝɪɚɧɢɱɧɵɟ Ɇɚɪɲɪɭɬɢɡɚɬɨɪɵ (MPLSPE). Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

MPLS, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɜɯɨɞ ɤɥɢɟɧɬɫɤɨɝɨ ɬɪɚɮɢɤɚ ɜ MPLS ɞɨɦɟɧ, ɩɪɢɫɜɨɟɧɢɟ 

ɧɚɱɚɥɶɧɵɯ ɦɟɬɨɤ ɢ VPN ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ. 

 ɤɨɦɦɭɬɚɬɨɪɵ ɞɨɫɬɭɩɚ L3 (Multi-VRFCE). ɍɫɬɪɨɣɫɬɜɚ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ 

ɪɚɡɞɟɥɟɧɢɟ ɬɪɚɮɢɤɚ ɪɚɡɥɢɱɧɵɯ ɤɥɢɟɧɬɨɜ ɧɚ ɨɬɞɟɥɶɧɵɟ L3 VPN ɫɪɟɞɫɬɜɚɦɢ 

ɬɟɯɧɨɥɨɝɢɢ VRF-Lite, ɛɟɡ ɩɨɞɞɟɪɠɤɢ ɬɟɯɧɨɥɨɝɢɢ MPLS. 

 ɭɫɬɪɨɣɫɬɜɚ ɞɨɫɬɭɩɚ (CE- CustomerEdge). Ɉɫɭɳɟɫɬɜɥɹɸɬ ɨɛɦɟɧ 

ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫ PE ɢɥɢ Multi-VRFCE. ɇɟ ɬɪɟɛɭɸɬ ɫɩɟɰɢɚɥɶɧɨɣ 

ɦɨɞɢɮɢɤɚɰɢɢ ɞɥɹ ɩɨɞɞɟɪɠɤɢ MPLS. 

Ɍɟɯɧɨɥɨɝɢɹ VRF-Lite ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ 

ɤɥɢɟɧɬɫɤɢɯ VPN ɜ ɨɬɞɟɥɶɧɵɟ ɬɚɛɥɢɰɵ VRF ɥɨɤɚɥɶɧɨ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɨɩɟɪɚɬɨɪɚ 

(Multi-VRFCE), ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɳɟɦ MPLS. ɉɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Multi-

VRFCE ɤ PE-ɦɚɪɲɪɭɬɢɡɚɬɨɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ PE-

CE ɫɨɟɞɢɧɟɧɢɟɦ - ɧɚ ɤɚɠɞɵɣ ɤɥɢɟɧɬɫɤɢɣ VRF ɨɬɞɟɥɶɧɨɟ ɥɨɝɢɱɟɫɤɨɟ 

ɩɨɞɤɥɸɱɟɧɢɟ. 

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ Cisco 7206VXR ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ 

ɮɭɧɤɰɢɨɧɚɥ P ɢ PE. Ʉɨɦɦɭɬɚɬɨɪ Catalyst4948 ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ Multi-VRFCE, 

ɚ ɤɨɦɦɭɬɚɬɨɪɵ CiscoCatalyst2960 ɹɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɨɫɬɭɩɚ. 

Ⱦɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɤɥɢɟɧɬɫɤɨɝɨ ɞɨɫɬɭɩɚ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ PEɢ Multi-

VRFCE ɭɡɥɚ ɆɆ Ɍɋ, ɚ ɬɚɤɠɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ PE, ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ Hot 

Standby Router Protocol (HSRP). Ʉɥɢɟɧɬɵ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ (VLAN) ɢɫɩɨɥɶɡɭɸɬ ɜ 
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ɤɚɱɟɫɬɜɟ ɲɥɸɡɚ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɢɪɬɭɚɥɶɧɵɣ ɚɞɪɟɫ, ɧɚɫɬɪɨɟɧɧɵɣ ɧɚ ɨɫɧɨɜɧɨɦ ɢ 

ɪɟɡɟɪɜɧɨɦ ɭɫɬɪɨɣɫɬɜɟ PE/Multi-VRFCE. ȼ ɨɛɵɱɧɨɦ ɪɟɠɢɦɟ ɦɚɪɲɪɭɬɢɡɚɰɢɸ 

ɤɥɢɟɧɬɫɤɨɝɨ ɬɪɚɮɢɤɚ ɜɵɩɨɥɧɹɟɬ ɨɫɧɨɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ 

ɨɫɧɨɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɤɰɢɨɧɚɥ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ ɩɨɞɫɟɬɢ 

ɜɵɩɨɥɧɹɟɬ ɪɟɡɟɪɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

ɋɯɟɦɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ 1.4. 

 

Ɋɢɫɭɧɨɤ 1.4 - ɋɯɟɦɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ 

 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɦɟɠɭɡɥɨɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɭɡɥɚ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ ɜ ɤɚɱɟɫɬɜɟ 

ɨɫɧɨɜɧɨɝɨ ɤɚɧɚɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɚɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɫɟɬɶ SDH ɈȺɈ 

«ɆɟɝɚɎɨɧ» ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɤɚɧɚɥɨɨɛɪɚɡɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

SDH Lucent Technologies. ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɤɚɧɚɥɚ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɦɟɠɞɭ 

ɭɡɥɚɦɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɪɟɧɞɨɜɚɧɧɵɣ ɤɚɧɚɥ ɫɜɹɡɢ ISDNE1 TDM, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɦ 

ɨɩɟɪɚɬɨɪɨɦ ɫɜɹɡɢ ɈȺɈ «Ɋɨɫɬɟɥɟɤɨɦ». 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ ɤɚɧɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɪɟɧɞɨɜɚɧɧɵɟ 

ɤɚɧɚɥɵ ISDN E1 TDM, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɨɩɟɪɚɬɨɪɨɦ ɫɜɹɡɢ ɈȺɈ «Ɋɨɫɬɟɥɟɤɨɦ», ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɤɚɧɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ SDH Lucent Technologies. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɦ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ, ɩɨɥɭɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɩɪɢɫɨɟɞɢɧɟɧɢɟ 
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ɭɡɥɨɜ ɆɆ Ɍɋ ɤ ɫɟɬɹɦ ɨɩɟɪɚɬɨɪɚ ɫɜɹɡɢ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɥɚɦɢ Ɂɚɤɚɡɱɢɤɚ. 

Ʉɨɦɦɭɬɚɰɢɹ ɩɚɤɟɬɨɜ ɜ MPLS ɞɨɦɟɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɚɛɥɢɰɟɣ ɤɨɦɦɭɬɚɰɢɢ ɩɨ ɦɟɬɤɚɦ LFIB (label for wardingin formation base), 

ɫɝɟɧɟɪɢɪɨɜɚɧɧɨɣ ɜɨ ɜɪɟɦɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɫɟɬɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɚɪɲɪɭɬɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɜɧɭɬɪɟɧɧɢɯ, ɞɥɹ MPLS ɞɨɦɟɧɚ, ɩɪɨɬɨɤɨɥɨɜ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɚɪɲɪɭɬɢɡɚɰɢɢ (IGP), ɚ ɬɚɤ ɠɟ ɩɪɨɬɨɤɨɥɚ LDP. ɉɟɪɟɞɚɱɚ 

ɤɥɢɟɧɬɫɤɨɣ ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɬɞɟɥɶɧɨɝɨ 

ɩɪɨɬɨɤɨɥɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɜ ɚɪɯɢɬɟɤɬɭɪɟ MPLS ɫɟɬɟɣ ɞɚɧɧɭɸ ɮɭɧɤɰɢɸ 

ɜɵɩɨɥɧɹɟɬ ɩɪɨɬɨɤɨɥ BGP. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɜɢɞɚ ɚɞɪɟɫɧɵɯ 

ɩɪɨɫɬɪɚɧɫɬɜ: 

 ɝɥɨɛɚɥɶɧɨɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɬɪɚɧɫɩɨɪɬɧɵɟ 

ɩɨɞɫɟɬɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ MPLS ɭɫɬɪɨɣɫɬɜɚɯ. 

 ɱɚɫɬɧɨɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. ȼɧɭɬɪɟɧɧɹɹ ɚɞɪɟɫɚɰɢɹ ɤɥɢɟɧɬɫɤɢɯ VPN. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ Ɇɋ ɋɉȾ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ 

ɦɚɪɲɪɭɬɢɡɚɰɢɢ: 

  «Ƚɥɨɛɚɥɶɧɵɣ» IGP; 

 MP-BGP; 

«Ƚɥɨɛɚɥɶɧɵɣ» IGP ɞɨɦɟɧɚ MPLS ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɜɹɡɟɣ ɩɨ 

ɩɪɨɬɨɤɨɥɭ IP ɦɟɠɞɭ ɜɢɪɬɭɚɥɶɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ (Loopback100) 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ PE ɜ MPLS ɞɨɦɟɧɟ. ɉɪɨɬɨɤɨɥ IGP ɧɟɨɛɯɨɞɢɦ ɞɥɹ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɦɟɬɨɤ MPLS ɢ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ MP-BGP. ȼ ɆɆ 

Ɍɋ ɜ ɤɚɱɟɫɬɜɟ «Ƚɥɨɛɚɥɶɧɨɝɨ» IGP ɢɫɩɨɥɶɡɭɟɬɫɹ OSPF ɫ ɨɞɧɨɣ «backbone area» 

ɨɛɥɚɫɬɶɸ. 

ɉɪɨɬɨɤɨɥ MP-BGP ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɛɦɟɧɚ ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ IP-

VPN ɦɟɠɞɭ ɝɪɚɧɢɱɧɵɦɢ PE- ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ ɭɡɥɨɜ ɆɆ Ɍɋ. ɂɫɩɨɥɶɡɭɟɬɫɹ 

ɱɚɫɬɧɵɣ ɧɨɦɟɪ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɵ - 64799. 

Ɇɚɪɲɪɭɬɢɡɚɰɢɹ BGP. 

ɉɟɪɟɞɚɱɚ ɤɥɢɟɧɬɫɤɨɣ ɦɚɪɲɪɭɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (VPN) ɦɟɠɞɭ ɝɪɚɧɢɱɧɵɦɢ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɦɢ ɭɡɥɨɜ ɆɆ Ɍɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɤɨɥɚ 



 

 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Лиɫɬ 

 14 11070006.11.03.02.169.ɉɁȼɄɊ 

ɦɚɪɲɪɭɬɢɡɚɰɢɢ BGP. ȼ ɫɟɬɢ MPLS ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɞɥɹ ɤɚɠɞɨɝɨ 

ɤɥɢɟɧɬɚ ɨɬɞɟɥɶɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɬɚɛɥɢɰɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ VRF ɢ ɭɧɢɤɚɥɶɧɨɝɨ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɦɚɪɲɪɭɬɨɜ(Route Distinguisher, RD). ɉɨɫɤɨɥɶɤɭ ɜ ɬɚɛɥɢɰɚɯ VRF 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ ɚɞɪɟɫɚ IPv4, ɚɞɪɟɫɚ VPN-IPv4, BGP ɩɨɞɞɟɪɠɢɜɚɟɬ 

ɦɧɨɝɨɩɪɨɬɨɤɨɥɶɧɨɟ ɪɚɫɲɢɪɟɧɢɟ MP-BGP, ɩɨɡɜɨɥɹɸɳɟɟ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɞɚɧɧɵɟ 

ɨɛ ɷɬɢɯ ɦɚɪɲɪɭɬɚɯ VPN-IPv4. Ⱥɞɪɟɫ VPN-IPv4ɢɦɟɟɬ 12-ɛɚɣɬ ɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 8 

ɛɚɣɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɦɚɪɲɪɭɬɚ RD ɢ ɡɚɜɟɪɲɚɟɬɫɹ ɱɟɬɵɪɶɦɹ ɛɚɣɬɚɦɢ ɚɞɪɟɫɚ IPv4. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɨɛɧɨɜɥɟɧɢɣ (ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ – Router-ID) ɜ ɩɪɨɰɟɫɫɟ 

BGP ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɩɪɚɜɥɹɸɳɢɟ Loopback ɢɧɬɟɪɮɟɣɫɵ. 

ȿɫɥɢ ɞɜɚ VRF ɢɫɩɨɥɶɡɭɸɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɚɞɪɟɫɧɵɣ ɩɪɟɮɢɤɫ IPv4, PE 

ɬɪɚɧɫɥɢɪɭɟɬ ɢɯ ɜ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫɧɵɣ ɩɪɟɮɢɤɫ VPN-IPv4, ɞɨɛɚɜɥɹɹ ɭɧɢɤɚɥɶɧɵɣ 

ɞɥɹ VRF ɢɞɟɧɬɢɮɢɤɚɬɨɪ RD. 

ɉɥɚɧ IP-ɚɞɪɟɫɚɰɢɢ ɭɡɥɨɜ ɆɆ Ɍɋ. 

ȼɵɞɟɥɟɧɢɟ ɩɨɞɫɟɬɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɰɢɩɚɦɢ 

ɚɞɪɟɫɚɰɢɢ ɭɡɥɨɜ ɈȺɈ «ɆɟɝɚɎɨɧ», ɚ ɢɦɟɧɧɨ: 

 ɞɥɹ ɚɞɪɟɫɚɰɢɢ ɭɩɪɚɜɥɹɸɳɢɯ ɢɧɬɟɪɮɟɣɫɨɜ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɜɵɞɟɥɹɟɬɫɹ ɩɨɞɫɟɬɶ ɜ ɜɢɞɟ 10.R.0.0/27, ɝɞɟ R - ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɨɞ ɫɭɛɴɟɤɬɚ ɊɎ; 

 ɞɥɹ ɦɟɠɭɡɥɨɜɨɣ ɚɞɪɟɫɚɰɢɢ ɜɵɞɟɥɹɟɬɫɹ ɩɨɞɫɟɬɶ ɜ ɜɢɞɟ 10.R.250.0/25; 

 ɞɥɹ ɜɧɭɬɪɢɭɡɥɨɜɨɣ ɚɞɪɟɫɚɰɢɢ ɜɵɞɟɥɹɸɬɫɹ ɩɨɞɫɟɬɢ 10.R.200.0/25 ɢ 10.R

.6.0/24. 

ɉɥɚɧ IP-ɚɞɪɟɫɚɰɢɢ ɭɡɥɚ ɆɆ Ɍɋ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ. 

Ⱦɥɹ ɭɡɥɚ ɆɆ Ɍɋ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ ɜɵɞɟɥɹɟɬɫɹ ɩɭɥ ɚɞɪɟɫɨɜ: 10.30.0.0/16. 

Ⱦɥɹ ɧɭɠɞ ɭɩɪɚɜɥɟɧɢɹ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɪɟɝɢɨɧɟ ɜɵɞɟɥɹɟɬɫɹ 

ɛɥɨɤ 10.30.0.0/27 (32 ɯɨɫɬɚ). ɇɚ ɤɚɠɞɵɣ ɭɩɪɚɜɥɹɸɳɢɣ Loopback100 ɢɧɬɟɪɮɟɣɫ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (PE-ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, L3-ɤɨɦɦɭɬɚɬɨɪɵ) ɜɵɞɟɥɹɟɬɫɹ 

ɨɞɢɧ ɚɞɪɟɫ ɫ ɦɚɫɤɨɣ /32. 

ɍɩɪɚɜɥɹɸɳɢɟ Loopback100 ɢɧɬɟɪɮɟɣɫɵ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɬɚɤɠɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ (Router-ID) ɜ ɩɪɨɰɟɫɫɚɯ OSPF, LDP, 

BGP ɢ MPLS-TE. 
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Ⱦɥɹ ɭɩɪɚɜɥɹɸɳɢɯ Loopback100 ɢɧɬɟɪɮɟɣɫɨɜ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ MPLS\BGP 

ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɚɞɪɟɫɚ: 

 iBR01-main-ast – 10.30.0.1/32; 

 iBR02-main-ast - 10.30.0.2/32; 

 switch01-core-ast - 10.30.0.3/32; 

 switch02-core-ast - 10.30.0.4/32. 

Ⱦɥɹ ɜɧɭɬɪɢɭɡɥɨɜɨɣ ɚɞɪɟɫɚɰɢɢ «ɬɨɱɤɚ-ɬɨɱɤɚ» (point-to-point) ɫɨɟɞɢɧɟɧɢɣ 

ɦɟɠɞɭ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɫɨɟɞɢɧɟɧɢɹ PE – PE, PE – CE, CE – CE) 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɥɨɤ ɚɞɪɟɫɨɜ 10.30.200.0/25. ɇɚ ɤɚɠɞɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜɵɞɟɥɹɟɬɫɹ 

ɬɪɚɧɫɩɨɪɬɧɚɹ ɩɨɞɫɟɬɶ ɫ ɦɚɫɤɨɣ /30 ɧɚ ɞɜɚ ɯɨɫɬɚ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɛɥɨɤɚ ɜɧɭɬɪɢɭɡɥɨɜɨɣ ɚɞɪɟɫɚɰɢɢ ɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ: 

 10.30.200.0/30 – ɩɨɞɫɟɬɶ ɩɨɞɤɥɸɱɟɧɢɹ PE-PE; 

 10.30.200.4/30 – ɩɨɞɫɟɬɶ ɩɨɞɤɥɸɱɟɧɢɹ CE-CE; 

 10.30.200.8/30 ɢ 10.30.200.12/30 – ɩɨɞɫɟɬɢ ɩɨɞɤɥɸɱɟɧɢɹ PE-CE. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ (QoS). 

ɉɨɫɤɨɥɶɤɭ ɨɩɟɪɚɬɨɪɫɤɚɹ ɫɟɬɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɭɫɥɭɝ 

Ɂɚɤɚɡɱɢɤɚɦɢ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɤɚɱɟɫɬɜɭ (ɡɚɞɟɪɠɤɢ, ɩɨɬɟɪɢ, 

ɞɠɢɬɬɟɪ), ɦɟɯɚɧɢɡɦɵ ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ (Quality of Services, 

QoS) ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɤɚɤ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɭɪɨɜɧɟ ɦɭɥɶɬɢɫɟɪɜɢɫɧɨɣ 

ɫɟɬɢ, ɬɚɤ ɢ ɧɚ ɭɪɨɜɧɟ ɞɨɫɬɭɩɚ. 

Ɇɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɢ ɫɬɚɛɢɥɶɧɨɫɬɶ ɦɟɯɚɧɢɡɦɨɜ ɨɛɟɫɩɟɱɟɧɢɹ QoS ɹɜɥɹɸɬɫɹ 

ɧɟɨɬɴɟɦɥɟɦɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɨɩɟɪɚɬɨɪɫɤɨɣ ɫɟɬɢ. ȼɨɡɦɨɠɧɨɫɬɶ ɨɛɴɟɞɢɧɹɬɶ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɨɬɨɤɢ ɤɥɢɟɧɬɫɤɨɝɨ ɬɪɚɮɢɤɚ ɜ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɫɨɜ 

ɫɟɪɜɢɫɨɜ (service classes) ɢ ɩɪɢɦɟɧɹɬɶ ɦɟɯɚɧɢɡɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɧɚ ɭɪɨɜɧɟ 

ɤɥɚɫɫɨɜ ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ. 

ɇɚɫɬɨɹɳɢɦ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɨɛɟɫɩɟɱɟɧɢɹ QoS ɧɚ 

ɨɫɧɨɜɟ ɦɨɞɟɥɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɯ ɫɟɪɜɢɫɨɜ (DiffServ Model). 

ɇɚ ɜɯɨɞɟ IP-ɩɚɤɟɬɚ ɜ ɦɚɝɢɫɬɪɚɥɶ MPLS ɡɧɚɱɟɧɢɟ ɩɨɥɹ DSCP (CS) ɩɨ 

ɭɦɨɥɱɚɧɢɸ ɤɨɩɢɪɭɸɬɫɹ ɜ ɩɨɥɟ EXP ɜɫɟɯ ɦɟɬɨɤ MPLS (MPLS/VPN- 2 ɦɟɬɤɢ, 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ TE ɞɨɛɚɜɥɹɟɬ ɟɳɟ ɨɞɧɭ ɦɟɬɤɭ). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, 
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ɡɧɚɱɟɧɢɟ ɩɨɥɹ EXP ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫɪɟɞɫɬɜɚɦɢ ɦɟɯɚɧɢɡɦɨɜ QoS 

(ɩɟɪɟɦɚɪɤɢɪɨɜɤɚ). 

Ɇɟɯɚɧɢɡɦ ɬɭɧɧɟɥɢɪɨɜɚɧɢɹ MPLS DiffServ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɨɪɭ ɫɜɹɡɢ 

ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɡɪɚɱɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ɤɥɢɟɧɬɫɤɢɯ ɩɨɥɢɬɢɤ QoS (ɦɚɪɤɢɪɨɜɤɚ DSCP

/IPPrec) ɱɟɪɟɡ MPLS ɫɟɬɶ, ɜ ɤɨɬɨɪɨɣ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɫɜɨɹ ɩɨɥɢɬɢɤɚ QoS 

(ɦɚɪɤɢɪɨɜɤɚ MPLSEXP). ɉɨɫɤɨɥɶɤɭ ɨɞɧɢɦ ɢɡ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ ɛɵɥɨ ɪɚɡɞɟɥɟɧɢɟ 

ɞɨɦɟɧɨɜ QoS(ɨɩɟɪɚɬɨɪɫɤɚɹ ɩɨɥɢɬɢɤɚ ɨɬɞɟɥɶɧɨ ɨɬ ɤɥɢɟɧɬɫɤɢɯ), ɚ ɢɫɯɨɞɹɳɢɣ QoS 

ɜɵɩɨɥɧɹɬɶ ɧɚ ɨɫɧɨɜɟ ɩɨɥɟɣ DSCP/IPPre c ɤɥɢɟɧɬɫɤɨɝɨ IP-ɬɪɚɮɢɤɚ, ɫɟɬɶ ɆɆ Ɍɋ 

ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ ɬɭɧɧɟɥɢɪɨɜɚɧɢɹ Shortpipe. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɦɚɪɤɢɪɨɜɤɚ ɜ ɝɪɚɧɢɱɧɵɟ ɤɥɚɫɫɵ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ Cisco 7206VXR (PE). ɇɚ ɝɪɚɧɢɰɟ MPLS-ɞɨɦɟɧɚ ɧɚ PE 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ (Cisco7206), ɜɵɩɨɥɧɹɟɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɝɪɚɧɢɱɧɵɯ ɤɥɚɫɫɨɜ ɜ 

ɦɚɝɢɫɬɪɚɥɶɧɵɟ, ɚ ɬɚɤɠɟ ɦɚɪɤɢɪɨɜɤɚ ɩɨ ɩɨɥɸ MPLSEXP. 

Ɂɚɞɟɪɠɤɚ ɬɪɚɮɢɤɚ ɜ ɨɱɟɪɟɞɶ ɧɚ ɨɬɩɪɚɜɤɭ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢɧɬɟɪɮɟɣɫɚɯ 

ɦɨɠɟɬ ɛɵɬɶ ɧɟɨɛɯɨɞɢɦɵɦ ɜ ɫɜɹɡɢ ɫ ɪɚɡɥɢɱɢɟɦ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɨɬ 

ɥɢɧɟɣɧɨɣ ɫɤɨɪɨɫɬɢ ɢɧɬɟɪɮɟɣɫɚ ɜ ɫɬɨɪɨɧɭ ɤɚɧɚɥɨɨɛɪɚɡɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɨɟɤɬɨɦ ɆɆ Ɍɋ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɝɪɚɧɢɱɟɧɢɟ ɬɪɚɮɢɤɚ ɦɟɬɨɞɨɦ ɡɚɞɟɪɠɤɢ ɜ 

ɨɱɟɪɟɞɢ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɢɧɬɟɪɮɟɣɫɟ ɨɫɧɨɜɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɝ. Ⱥɫɬɪɚɯɚɧɶ 

ɱɟɪɟɡ ɤɚɧɚɥ ɫɜɹɡɢ EoSDH, ɩɨɫɤɨɥɶɤɭ ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

100Ɇɛɢɬ/ɫ (100BaseT), ɚ ɩɪɟɞɨɫɬɚɜɥɹɟɦɚɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ SDH ɩɨɥɨɫɚ 

ɩɪɨɩɭɫɤɚɧɢɹ - 50Ɇɛɢɬ/ɫ. 

ɍɩɪɚɜɥɟɧɢɟ ɩɟɪɟɝɪɭɡɤɚɦɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɩɟɪɟɩɨɥɧɟɧɢɹ ɨɱɟɪɟɞɢ ɩɟɪɟɞɚɱɢ ɬɪɚɮɢɤɚ ɢɧɬɟɪɮɟɣɫɚ (interface congestion). ɉɪɢ 

ɷɬɨɦ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɦɢɧɢɦɚɥɶɧɭɸ ɩɨɥɨɫɭ ɞɥɹ 

ɩɪɢɨɪɢɬɟɬɧɵɯ ɤɥɚɫɫɨɜ ɢ ɪɚɡɪɟɲɢɬɶ ɫɛɪɨɫ ɩɪɟɜɵɲɚɸɳɟɝɨ ɦɟɧɟɟ ɩɪɢɨɪɢɬɟɬɧɨɝɨ 

ɬɪɚɮɢɤɚ. ɉɪɨɟɤɬɨɦ ɆɆ Ɍɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ Class-

Based Weighted Fair Queuing (CBWFQ), ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ 

ɤɥɚɫɫɨɜ ɬɪɚɮɢɤɚ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɜɵɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ (ɪɚɡɦɟɪ ɜ Ʉɛɢɬ/ɫ ɢɥɢ % (ɩɪɨɰɟɧɬ) ɨɬ ɨɛɳɟɣ 

ɩɨɥɨɫɵ ɤɚɧɚɥɚ). Ⱦɥɹ ɝɨɥɨɫɨɜɨɝɨ ɬɪɚɮɢɤɚ (ɤɥɚɫɫ Real-Time) ɫɪɟɞɫɬɜɚɦɢ ɦɟɯɚɧɢɡɦɚ 

Low Latency Queuing (LLQ) ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɡɚɞɟɪɠɤɢ ɢ ɩɨɬɟɪɢ. 
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ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɟɪɟɩɨɥɧɟɧɢɹ ɨɱɟɪɟɞɢ ɩɚɤɟɬɨɜ ɧɚ ɢɧɬɟɪɮɟɣɫɟ ɱɚɫɬɶ 

ɩɚɤɟɬɨɜ ɬɪɟɛɭɟɬ ɫɛɪɨɫɚ. ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɫɛɪɨɫ (taildrop) ɜɫɟɝɨ ɬɪɚɮɢɤɚ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɝɥɨɛɚɥɶɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ TCP ɢ ɜɵɡɜɚɬɶ ɜɨɥɧɨɨɛɪɚɡɧɵɟ ɫɤɚɱɤɢ 

ɩɨɬɟɪɶ ɬɪɚɮɢɤɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢɨɪɢɬɟɬɧɨɝɨ. Ɇɟɯɚɧɢɡɦ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɝɪɭɡɨɤ (Weighted Random Early Detection, WRED) ɩɨɡɜɨɥɹɟɬ ɜ ɪɚɡɪɟɡɟ 

ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɬɪɚɮɢɤɚ (IP Precedence)ɨɬɫɥɟɠɢɜɚɬɶ ɩɨɪɨɝɢ ɩɟɪɟɩɨɥɧɟɧɢɹ 

ɨɱɟɪɟɞɢ ɩɟɪɟɞɚɱɢ ɢ ɜɵɩɨɥɧɹɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɜɵɛɨɪɨɱɧɵɣ ɫɛɪɨɫ 

ɧɢɡɤɨɩɪɢɨɪɢɬɟɬɧɨɝɨ ɬɪɚɮɢɤɚ. ɉɪɨɟɤɬɨɦ ɆɆ Ɍɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ WRED ɬɨɥɶɤɨ ɞɥɹ ɞɜɭɯ ɤɥɚɫɫɨɜ ɬɪɚɮɢɤɚ (Critical, BE) 

ɬɨɝɞɚ ɤɚɤ ɫɛɪɨɫ ɬɪɚɮɢɤɚ ɨɫɬɚɥɶɧɵɯ ɤɥɚɫɫɨɜ - ɩɨɜɟɪɯɧɨɫɬɧɵɣ (ɜ ɰɟɥɹɯ 

ɦɢɧɢɦɢɡɚɰɢɢ ɡɚɞɟɪɠɟɤ ɢ ɞɠɢɬɬɟɪɚ). ɍɱɢɬɵɜɚɹ, ɱɬɨ ɤɥɚɫɫɚ Critical (CS3) ɛɨɥɟɟ 

ɩɪɢɨɪɢɬɟɬɟɧ, ɱɟɦ BE (CS0), ɜɵɛɨɪɨɱɧɵɣ ɫɛɪɨɫ ɬɪɚɮɢɤɚ ɤɥɚɫɫɚ BE ɛɭɞɟɬ 

ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɚ ɡɚɬɟɦ ɜɵɛɨɪɨɱɧɵɣ ɫɛɪɨɫ ɬɪɚɮɢɤɚ Critical [12]. 

 

1.3 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɪɟɚɥɢɡɚɰɢɢ IPTV ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ 

 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɩɨɫɨɛɨɜ ɨɪɝɚɧɢɡɚɰɢɢ IPTV 

ɜɟɳɚɧɢɹ ɜ ɫɟɬɢ. Ƚɥɚɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɬɚɤɨɝɨ ɜɟɳɚɧɢɹ ɹɜɥɹɸɬɫɹ ɛɨɥɶɲɚɹ 

ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ ɭɫɥɭɝ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɵɦ Ɍȼ ɜɟɳɚɧɢɟɦ, ɩɟɪɟɞɚɱɚ 

ɢɧɮɨɪɦɚɰɢɢ ɱɟɪɟɡ ɡɚɳɢɳɟɧɧɭɸ ɭɩɪɚɜɥɹɟɦɭɸ ɫɟɬɶ, ɚ ɬɚɤɠɟ ɬɨɱɧɵɣ ɚɧɚɥɢɡ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ȼ ɨɫɧɨɜɧɨɦ, ɜ ɫɟɬɹɯ IPTV ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɢ ɬɢɩɚ ɩɟɪɟɞɚɱɢ, 

ɤɨɬɨɪɵɟ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ Unicast, Multicast ɢ Broadcast. 

Unicast (ɨɞɧɨɚɞɪɟɫɧɚɹ ɩɟɪɟɞɚɱɚ) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ 

ɞɨɫɬɚɜɤɭ ɩɨɬɨɤɚ ɤɚɠɞɨɦɭ ɨɬɞɟɥɶɧɨɦɭ ɚɛɨɧɟɧɬɭ. ɋ ɬɟɯɧɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɬɨ 

ɪɟɚɥɢɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ, ɧɨ ɨɬɩɪɚɜɤɭ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɤɚɧɚɥɚ ɫ 

ɜɟɳɚɬɟɥɶɧɨɝɨ ɫɟɪɜɟɪɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɯɨɞɢɬɫɹ ɞɭɛɥɢɪɨɜɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ 

ɚɛɨɧɟɧɬɚ, ɡɚɩɪɚɲɢɜɚɸɳɟɝɨ ɟɝɨ ɩɪɨɫɦɨɬɪ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɷɮɮɟɤɬɢɜɧɨɣ 

ɡɚɝɪɭɡɤɟ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɢ ɜɵɫɨɤɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɫɟɪɜɟɪ. 
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ɋɯɟɦɚ ɪɟɚɥɢɡɚɰɢɢ ɜɟɳɚɧɢɹ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɢ 

ɤɨɦɦɭɬɚɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.5. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɨɧɢɬɨɪɢɧɝ ɜɟɞɟɬɫɹ 

ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

 

Ɋɢɫɭɧɨɤ 1.5 - ɋɯɟɦɚ Unicast ɜɟɳɚɧɢɹ 

 

Broadcast (ɲɢɪɨɤɨɜɟɳɚɧɢɟ) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɬɨ, ɱɬɨ ɨɞɢɧ ɢ ɬɨɬ ɠɟ IPTV-

ɤɚɧɚɥ ɩɟɪɟɞɚɟɬɫɹ ɜɫɟɦ ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɫɟɬɢ ɚɛɨɧɟɧɬɫɤɢɦ ɭɫɬɪɨɣɫɬɜɚɦ. Ɋɟɫɭɪɫɵ 

ɚɛɨɧɟɧɬɫɤɢɯ ɩɪɢɫɬɚɜɨɤ ɡɚɝɪɭɠɚɸɬɫɹ ɩɪɢ ɷɬɨɦ ɨɛɪɚɛɨɬɤɨɣ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɧɟɧɭɠɧɵɯ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɢɞɟɨɩɚɤɟɬɨɜ. ɉɨɦɢɦɨ ɩɪɢɫɬɚɜɨɤ ɜ ɬɚɤɨɦ ɪɟɠɢɦɟ 

ɩɟɪɟɝɪɭɠɚɥɢɫɶ ɛɵ ɢ ɫɟɬɟɜɵɟ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, ɤɨɬɨɪɵɟ ɢ ɬɚɤ ɨɛɵɱɧɨ ɪɚɛɨɬɚɸɬ ɫ 

ɜɵɫɨɤɨɣ ɧɚɝɪɭɡɤɨɣ. 

Multicast (ɦɧɨɝɨɚɞɪɟɫɧɚɹ ɩɟɪɟɞɚɱɚ) ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

IPTV-ɜɟɳɚɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫ ɫɟɪɜɟɪɚ ɩɟɪɟɞɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɚ ɤɨɩɢɹ Ɍȼ-ɩɨɬɨɤɚ, 

ɤɨɬɨɪɵɣ ɞɨɫɬɚɜɥɹɟɬɫɹ ɜɫɟɦ ɚɛɨɧɟɧɬɫɤɢɦ ɭɫɬɪɨɣɫɬɜɚɦ, ɩɨɫɥɚɜɲɢɦ ɡɚɩɪɨɫ ɧɚ ɟɝɨ 

ɩɨɥɭɱɟɧɢɟ. ȼɚɠɧɵɦ ɦɨɦɟɧɬɨɦ Multicast ɩɟɪɟɞɚɱɢ ɹɜɥɹɟɬɫɹ ɮɚɤɬ ɬɨɝɨ, ɱɬɨ ɨɧɚ ɧɟ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɬɩɪɚɜɤɢ ɚɛɨɧɟɧɬɫɤɢɯ ɡɚɩɪɨɫɨɜ ɧɚ ɜɟɳɚɬɟɥɶɧɵɣ ɫɟɪɜɟɪ - ɨɧɢ 

ɞɨɯɨɞɹɬ ɥɢɲɶ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ, ɧɚ ɤɨɬɨɪɵɣ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɠɟ 

ɩɨɫɬɭɩɚɟɬ ɬɪɟɛɭɟɦɵɣ Ɍȼ- ɩɨɬɨɤ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɬɨɤɨɥ IGMP. 

ɋɯɟɦɚ Multicast ɜɟɳɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.6. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɟɫɬɶ 

ɢɫɬɨɱɧɢɤ Multicast ɩɨɬɨɤɚ ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ ɩɨɬɨɤ 

ɩɪɢɧɢɦɚɸɬ ɤɥɢɟɧɬɫɤɢɟ ɩɪɢɫɬɚɜɤɢ STB. ȼɟɳɚɧɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɩɪɨɬɨɤɨɥ 

UDP. Ɉɫɨɛɟɧɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɞɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɫɟɬɢ ɩɨɡɜɨɥɹɸɬ ɫ ɥɟɝɤɨɫɬɶɸ 

ɜɟɫɬɢ ɦɨɧɢɬɨɪɢɧɝ Multicast ɩɨɬɨɤɚ ɫ ɩɨɦɨɳɶɸ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ. 
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Ɋɢɫɭɧɨɤ 1.6 - ɋɯɟɦɚ Multicast ɜɟɳɚɧɢɹ 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɟɫɬɶ ɢɫɬɨɱɧɢɤ Multicast ɩɨɬɨɤɚ ɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ ɩɨɬɨɤ ɩɪɢɧɢɦɚɸɬ ɤɥɢɟɧɬɫɤɢɟ ɩɪɢɫɬɚɜɤɢ STB. 

ȼɟɳɚɧɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɩɪɨɬɨɤɨɥ UDP. Ɉɫɨɛɟɧɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɞɚɧɧɨɣ 

ɚɪɯɢɬɟɤɬɭɪɵ ɫɟɬɢ ɩɨɡɜɨɥɹɸɬ ɫ ɥɟɝɤɨɫɬɶɸ ɜɟɫɬɢ ɦɨɧɢɬɨɪɢɧɝ Multicast ɩɨɬɨɤɚ ɫ 

ɩɨɦɨɳɶɸ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ ɢ ɤɨɦɦɭɬɚɬɨɪɨɜ. 

Multicast ɩɟɪɟɞɚɱɚ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ 

 ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɚɤɢɟ ɮɭɧɤɰɢɢ, ɤɚɤ ɩɚɭɡɚ, ɜɨɡɜɪɚɬ ɢɥɢ ɛɵɫɬɪɚɹ 

ɩɟɪɟɦɨɬɤɚ ɤɨɧɬɟɧɬɚ. ɂɯ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫɪɟɞɫɬɜɚɦɢ ɚɛɨɧɟɧɬɫɤɨɝɨ 

ɩɪɢɟɦɧɢɤɚ;  

 ɚɛɨɧɟɧɬɚɦ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɧɵɣ ɜɵɛɨɪ - ɤɚɤ ɢ ɜ ɤɥɚɫɫɢɱɟɫɤɢɯ 

ɜɟɳɚɬɟɥɶɧɵɯ ɫɟɬɹɯ, ɧɚɫɬɪɨɢɬɶɫɹ ɧɚ ɩɪɢɟɦ ɩɪɨɝɪɚɦɦ, ɜɟɳɚɟɦɵɯ ɜ ɫɟɬɢ ɜ ɬɟɤɭɳɢɣ 

ɦɨɦɟɧɬ; 

 ɫɟɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɧɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚɯ ɫ ɩɨɞɞɟɪɠɤɨɣ Multicast. 

Ȼɨɥɟɟ ɬɨɝɨ, ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ ɫɟɬɢ ɧɚ ɩɭɬɢ ɨɬ ɫɟɪɜɟɪɚ ɤ ɚɛɨɧɟɧɬɭ ɞɨɥɠɧɵ ɩɨɧɢɦɚɬɶ 

ɹɡɵɤ Multicast’a; 
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 ɩɨɜɵɲɟɧɢɟ ɡɚɝɪɭɡɤɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. ɉɨɦɢɦɨ ɩɟɪɟɚɞɪɟɫɚɰɢɢ ɬɪɚɮɢɤɚ 

ɧɚ ɧɭɠɧɵɟ ɩɨɪɬɵ ɨɧɢ ɧɚɱɢɧɚɸɬ ɜɵɩɨɥɧɹɬɶ ɪɚɡɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ, 

ɬɚɤɢɟ ɤɚɤ ɬɢɪɚɠɢɪɨɜɚɧɢɟ ɜɢɞɟɨɩɨɬɨɤɨɜ ɢ ɤɨɧɬɪɨɥɶ ɩɟɪɟɞɚɱɢ ɧɟɫɤɨɥɶɤɢɯ ɤɨɩɢɣ; 

 ɛɥɨɤɢɪɨɜɤɚ Multicast ɬɪɚɮɢɤɚ - ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɧɚɩɪɢɦɟɪ, ɛɪɚɧɞɦɚɭɷɪɵ, ɱɚɫɬɨ ɤɨɧɮɢɝɭɪɢɪɭɸɬɫɹ ɧɚ ɛɥɨɤɢɪɨɜɤɭ Multicast 

ɩɪɢɥɨɠɟɧɢɣ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɚɪɯɢɬɟɤɬɭɪɵ IPTV ɩɨɥɟɡɧɨ ɩɨɧɢɦɚɬɶ ɨɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɜɢɞɟɨ-ɭɫɥɭɝɚɦɢ ɤ ɫɟɬɢ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɨɟ ɬɪɟɛɨɜɚɧɢɟ-

ɷɬɨ ɲɢɪɨɤɚɹ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ. Ⱦɨɦ ɫ ɩɨɞɩɢɫɤɨɣ ɧɚ IPTV-ɭɫɥɭɝɢ ɬɪɟɛɭɟɬ 

ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɲɢɪɨɤɨɣ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɱɟɦ ɞɨɦ, ɢɦɟɸɳɢɣ ɥɢɲɶ ɭɫɥɭɝɢ 

ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɞɨɫɬɭɩɚ ɜ ɂɧɬɟɪɧɟɬ. Ɍɪɚɮɢɤ ɪɚɫɬɟɬ ɬɚɤ ɩɨɬɨɦɭ, ɱɬɨ ɜɢɞɟɨ 

ɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ Ɍȼ-ɩɪɢɫɬɚɜɤɭ ɚɛɨɧɟɧɬɚ ɧɟɩɪɟɪɵɜɧɵɦɢ, ɭɫɬɨɣɱɢɜɵɦɢ ɩɨɬɨɤɚɦɢ. 

Ʉɚɱɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫɟɪɜɢɫ-ɩɪɨɜɚɣɞɟɪɨɦ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ 

ɪɟɠɢɦ ɤɨɞɢɪɨɜɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɫɬɚɧɞɚɪɬ ɫɠɚɬɢɹ MPEG2 ɬɪɟɛɭɟɬ ɨɤɨɥɨ 7-8 

Ɇɛɢɬ/ɫ. Ȼɨɥɟɟ ɧɨɜɵɣ ɫɬɚɧɞɚɪɬ ɫɠɚɬɢɹ MPEG4 3 ɬɪɟɛɭɟɬ ɥɢɲɶ 3-4 Ɇɛɢɬ/ɫɟɤ. ɩɪɢ 

ɚɧɚɥɨɝɢɱɧɨɦ ɤɚɱɟɫɬɜɟ ɢɡɨɛɪɚɠɟɧɢɹ. Ɍȼ ɜɵɫɨɤɨɣ ɱɟɬɤɨɫɬɢ (HDTV) ɬɪɟɛɭɟɬ ɨɬ 6 

Ɇɛɢɬ/ɫ ɞɨ 15 Ɇɛɢɬ/ɫ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɫɠɚɬɢɹ ɩɪɢ ɤɨɞɢɪɨɜɚɧɢɢ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɧɚɲɟɝɨ ɩɪɨɟɤɬɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɯɧɨɥɨɝɢɹ 

Multicast [2]. 
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2 ɊȺɁɊȺȻɈɌɄȺ ɄɈɇɐȿɉɐɂɂ ɊȿȺɅɂɁȺɐɂɂ ɍɋɅɍȽɂ 
IPTV ȼ ɉȽɌ. ɋȿɅəɌɂɇɈ 

 

2.1 ȼɵɛɨɪ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɂɚɤɥɚɞɵɜɚɟɦɨɟ ɜ ɩɪɨɟɤɬ ɚɤɬɢɜɧɨɟ ɢ ɩɚɫɫɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɟɬɢ IP-TV 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɢɦɟɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɫɟɪɬɢɮɢɤɚɬɵ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɟɬɹɯ IP-TV ɤɚɤ ɡɚ ɪɭɛɟɠɨɦ, ɬɚɤ ɢ ɜ ɫɟɬɹɯ IP-TV 

Ɋɨɫɫɢɢ. 

Ƚɨɥɨɜɧɚя ɫɬɚɧɰɢя [12] 

Ƚɨɥɨɜɧɚɹ ɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɫɟɬɢ ɜɟɳɚɧɢɹ (IPTV) ɢ ɜɤɥɸɱɚɟɬ 

ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɪɢɟɦ ɫɢɝɧɚɥɚ ɨɬ ɷɮɢɪɧɵɯ 

ɫɬɚɧɰɢɣ ɢ ɫɩɭɬɧɢɤɨɜ, ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɫɤɨɞɢɪɨɜɚɧɢɟ ɢ ɞɟɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ 

ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ ɢ MPEG-ɤɨɞɢɪɨɜɚɧɢɟ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟɦ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ IP-ɩɨɬɨɤɢ. 

ȼ ɩɪɨɟɤɬɟ IPTV Ƚɨɥɨɜɧɚɹ ɫɬɚɧɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ 

(ɦɨɞɭɥɟɣ): ɞɜɨɣɧɨɣ ɞɟɦɨɞɭɥɹɬɨɪ (47-862 ɆȽɰ) ɤɨɞɟɪ MPEG-2, Ɇɨɞɭɥɶɧɵɣ ɦɟɞɢɚ 

ɤɨɧɜɟɪɬɟɪ. 

ɗɮɢɪɧɚɹ, ɢ ɞɜɟ ɫɩɭɬɧɢɤɨɜɵɯ ɚɧɬɟɧɧɵ ɩɟɪɟɞɚɸɬ ɩɨɥɭɱɟɧɧɵɟ ɫɢɝɧɚɥɵ 

ɬɟɥɟɜɢɡɢɨɧɧɵɯ ɫɬɚɧɰɢɣ ɢ ɫɩɭɬɧɢɤɨɜ ɧɚ ɰɢɮɪɨɜɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɩɪɢɟɦɧɢɤɢ (ɐɋɉ) 

(ɞɟɫɤɪɢɩɬɨɪɵ, SAT ɩɪɢёɦɧɢɤɢ). 

SAT ɩɪɢёɦɧɢɤɢ [3] 

SAT ɩɪɢёɦɧɢɤɢ ɢ ɞɟɫɤɪɢɩɬɨɪɵ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɪɚɫɤɨɞɢɪɨɜɚɧɢɟ ɢ ɞɟɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ. 

ɇɟɦɚɥɨɜɚɠɧɵɣ ɤɨɦɩɨɧɟɧɬ ɝɨɥɨɜɧɨɣ ɫɬɚɧɰɢɢ - ɷɬɨ ɭɡɟɥ ɰɢɮɪɨɜɨɝɨ 

ɤɨɞɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɡɚɧɢɦɚɟɬɫɹ MPEG-ɤɨɞɢɪɨɜɚɧɢɟɦ ɚɧɚɥɨɝɨɜɵɯ ɢ ɰɢɮɪɨɜɵɯ 

ɫɢɝɧɚɥɨɜ ɢ ɩɟɪɟɞɚɱɟɣ ɦɚɬɟɪɢɚɥɨɜ ɜɢɞɟɨɫɬɪɢɦɟɪɭ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ SAT ɩɪɢёɦɧɢɤ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɪɚɫɤɨɞɢɪɨɜɚɧɢɹ, 

ɞɟɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ, ɤɨɞɢɪɨɜɚɧɢɹ ɜ MPEG, ɢ ɮɭɧɤɰɢɢ ɫɬɪɢɦɟɪɚ (ɪɢɫ. 2.1). 
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Ɋɢɫɭɧɨɤ 2.1 - ɍɩɪɨɳёɧɧɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɞɚɱɢ ɜɢɞɟɨ ɫɢɝɧɚɥɚ ɫɨ ɫɩɭɬɧɢɤɚ ɜ ɫɟɬɶ 
IPTV (SAT-ɩɪɢёɦɧɢɤ) 

 

ȼɢɞɟɨɫɬɪɢɦɟɪ/ɦɭɥɶɬɢɩɥɟɤɫɨɪ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɝɨɥɨɜɧɨɣ 

ɫɬɚɧɰɢɢ. Ɉɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɨɬ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ IP-ɜɟɳɚɧɢɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨ ɤɚɠɞɵɣ ɤɚɧɚɥ ɢɦɟɟɬ ɫɜɨɣ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ ɢ ɩɨɪɬ IP-ɜɟɳɚɧɢɹ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ ɷɮɢɪɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ 

ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɛɚɡɨɜɵɣ ɛɥɨɤ ɝɨɥɨɜɧɨɣ ɫɬɚɧɰɢɢ (ɞɨ 8 ɦɨɞɭɥɟɣ), ɛɨɥɶɲɢɧɫɬɜɨ 

ɦɨɞɭɥɟɣ ɹɜɥɹɸɬɫɹ ɫɞɜɨɟɧɧɵɦɢ, ɬɨ ɟɫɬɶ ɩɨɡɜɨɥɹɸɬ ɨɛɪɚɛɚɬɵɜɚɬɶ 2 ɚɧɚɥɨɝɨɜɵɯ 

ɤɚɧɚɥɚ ɢɥɢ 2 ɰɢɮɪɨɜɵɯ ɦɧɨɝɨɩɪɨɝɪɚɦɦɧɵɯ ɩɨɬɨɤɚ (ɧɚɩɪɢɦɟɪ, 2 QAM ɩɨɬɨɤɚ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɢɧ ɛɚɡɨɜɵɣ ɛɥɨɤ ɩɨɡɜɨɥɹɟɬ ɫɮɨɪɦɢɪɨɜɚɬɶ ɧɚ ɜɵɯɨɞɟ ɞɨ 16 

ɚɧɚɥɨɝɨɜɵɯ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɢɥɢ, ɧɚɩɪɢɦɟɪ, ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɛɨɥɟɟ 100 

ɰɢɮɪɨɜɵɯ ɤɚɧɚɥɨɜ ɜ ɫɨɫɬɚɜɟ QAM ɩɨɬɨɤɨɜ. Ɍɚɤ ɤɚɤ ɩɪɢɧɢɦɚɹ ɷɮɢɪɧɵɟ ɤɚɧɚɥɵ 

ɦɵ ɩɨɥɭɱɚɟɦ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɫɢɝɧɚɥ, ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɟɝɨ ɜ ɮɨɪɦɭ IP 

ɩɚɤɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɟɝɨ ɜ ɧɢɡɤɨɱɚɫɬɨɬɧɵɣ ɫɢɝɧɚɥ, ɞɚɥɟɟ ɜ 

ɚɫɢɧɯɪɨɧɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ (ASI) ɢ ɬɨɥɶɤɨ ɩɨɬɨɦ, ɩɨɫɥɟ 

ASI↔GigE ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɜɚɬɶ ɧɚ ɤɨɦɦɭɬɚɬɨɪ. ɋɢɝɧɚɥ ɷɮɢɪɧɨɝɨ 

ɬɟɥɟɜɢɞɟɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɣ ɜ ɇɑ ɛɭɞɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧ ɜ ɆPEG 2, ɩɨɫɥɟ ɱɟɝɨ ɩɨ 
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ɢɧɬɟɪɮɟɣɫɭ ASI ɦɨɠɧɨ ɩɟɪɟɞɚɬɶ ɫɢɝɧɚɥ ɧɚ ɦɨɞɭɥɶɧɵɟ ɦɟɞɢɚ ɤɨɧɜɟɪɬɨɪ ɞɥɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɚɤɟɬɵ, ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ ɫɟɬɶ IPTV. 

Цɟɧɬɪɚɥɶɧɚя ɱɚɫɬɶ [5] 

ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ, - ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨ- ɩɪɨɝɪɚɦɦɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɪɢɫ. 2.2). 

 

Ɋɢɫɭɧɨɤ 2.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɟɬɢ IPTV 

 

ɋɢɫɬɟɦɚ ɡɚɳɢɬɵ ɤɨɧɬɟɧɬɚ (CAS/DRM) 

ɋɢɫɬɟɦɚ ɡɚɳɢɬɵ ɤɨɧɬɟɧɬɚ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɭɫɥɭɝ ɢ ɡɚɳɢɬɭ ɜɢɞɟɨɦɚɬɟɪɢɚɥɨɜ ɨɬ 

ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɢ ɰɢɮɪɨɜɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ. ȼ CAS/DRM ɜɢɞɟɨ 

ɢ ɚɭɞɢɨɦɚɬɟɪɢɚɥɵ ɲɢɮɪɭɸɬɫɹ, ɩɪɢ ɷɬɨɦ ɞɨɫɬɭɩ ɤ ɦɚɬɟɪɢɚɥɚɦ ɚɛɨɧɟɧɬɚɦ 

ɪɚɡɪɟɲɚɟɬɫɹ ɩɨ ɚɜɬɨɪɢɡɚɰɢɢ ɚɛɨɧɟɧɬɨɜ ɫɨɛɫɬɜɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ CAS/DRM ɢɥɢ 

ɫɪɟɞɫɬɜɚɦɢ ɞɪɭɝɢɯ ɫɢɫɬɟɦ - ɦiddleware, ɛɢɥɥɢɧɝ. ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜ ɚɜɬɨɪɢɡɚɰɢɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɝɪɚɦɦɧɵɟ ɤɥɸɱɢ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢ ɧɚɞɟɠɧɵɟ ɚɥɝɨɪɢɬɦɵ. 

Ⱦɟɲɢɮɪɚɰɢɹ ɚɭɞɢɨ- ɢ ɜɢɞɟɨɦɚɬɟɪɢɚɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɫɬɨɪɨɧɟ ɚɛɨɧɟɧɬɚ ɩɨɫɪɟɞɫɬɜɨɦ STB. 

ɋɟɪɜɟɪ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ (Middleware) [8] 

ɋɥɟɞɭɸɳɢɣ ɤɨɦɩɨɧɟɧɬ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɨɫɧɨɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɜ 

ɚɪɯɢɬɟɤɬɭɪɟ ɫɟɬɢ IPTV. ɗɬɨ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Middleware, 

ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɪɟɲɟɧɢɹ IPTV, 

ɨɛɪɚɛɚɬɵɜɚɟɬ ɡɚɩɪɨɫɵ ɨɬ ɚɛɨɧɟɧɬɫɤɢɯ ɩɪɢɫɬɚɜɨɤ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 
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ɫɢɫɬɟɦɚɦɢ. Middleware ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ: ɚɜɬɨɪɢɡɚɰɢɸ ɚɛɨɧɟɧɬɚ, 

ɮɨɪɦɢɪɨɜɚɧɢɟ EPG, ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ, 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɫɢɫɬɟɦɚɦɢ CAS, VoD, ɝɨɥɨɜɧɨɣ ɫɬɚɧɰɢɟɣ, STB-ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɛɢɥɥɢɧɝɨɜɵɦɢ ɫɢɫɬɟɦɚɦɢ ɢ ɫɢɫɬɟɦɚɦɢ ɩɨɞɞɟɪɠɤɢ ɛɢɡɧɟɫɚ 

ɨɩɟɪɚɬɨɪɚ ɫɜɹɡɢ (OSS/BSS/CRM). 

Ɉɬɤɪɵɬɨɫɬɶ ɚɪɯɢɬɟɤɬɭɪɵ Middleware ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ 

ɤɨɦɩɨɧɟɧɬɵ ɪɟɲɟɧɢɹ ɢ ɪɚɫɲɢɪɹɬɶ ɫɩɟɤɬɪ ɭɫɥɭɝ. ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɚɛɨɧɟɧɬɫɤɢɣ 

ɢɧɬɟɪɮɟɣɫ ɩɨɡɜɨɥɹɟɬ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɭɱɢɬɵɜɚɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɩɨɫɟɥɤɚ ɢ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɢɫɬɟɦɵ IPTV. 

ɋɟɪɜɟɪ ɭɩɪɚɜɥɟɧɢɟ IP ɬɪɚɮɢɤɨɦ ɢ ɤɚɧɚɥɚɦɢ [8] 

Ⱦɥɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɟɬɢ ɩɨɫɟɥɤɚ ɢ ɞɥɹ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ QOS ɭɫɥɭɝ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɨɥɶɲɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɚɛɨɧɟɧɬɨɜ ɫɟɬɢ 

IPTV ɧɟɨɛɯɨɞɢɦɨ ɤɚɱɟɫɬɜɟɧɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜɢɞɟɨɫɟɪɜɟɪɵ. 

ɇɭɠɧɨ, ɱɬɨɛɵ ɛɵɥɢ ɨɛɟɫɩɟɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɜɚ ɭɫɥɨɜɢɹ: 

1) Ɇɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ.  

2) Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɜɢɞɟɨɫɟɪɜɟɪɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɢɯ ɭɫɥɨɜɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɤɨɧɬɟɧɬɚ, ɭɩɪɚɜɥɟɧɢɟ IP ɬɪɚɮɢɤɨɦ ɢ ɤɚɧɚɥɚɦɢ. Ɏɭɧɤɰɢɹ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɬɨɦ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɹɬɶ, ɧɚ ɤɚɤɨɦ ɫɟɪɜɟɪɟ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɡɚɝɪɭɡɤɨɣ ɢ ɜ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɚɛɨɧɟɧɬɭ ɧɚɯɨɞɹɬɫɹ ɬɪɟɛɭɟɦɵɟ ɞɚɧɧɵɟ, ɢ ɪɚɡɪɟɲɚɟɬ 

ɚɛɨɧɟɧɬɭ ɩɨɥɭɱɢɬɶ ɢɯ ɫ ɜɵɛɪɚɧɧɨɝɨ ɫɟɪɜɟɪɚ. ȿɫɥɢ ɧɚ ɦɢɧɢɦɚɥɶɧɨ ɡɚɝɪɭɠɟɧɧɨɦ, 

ɧɨ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɨɦ ɤ ɚɛɨɧɟɧɬɭ ɫɟɪɜɟɪɟ ɬɪɟɛɭɟɦɨɝɨ ɤɨɧɬɟɧɬɚ ɧɟ 

ɨɛɧɚɪɭɠɟɧɨ, ɬɨ ɡɚɩɪɨɫ ɛɭɞɟɬ ɩɟɪɟɚɞɪɟɫɨɜɚɧ ɧɚ ɞɪɭɝɨɣ, ɫɯɨɠɢɣ ɩɨ ɭɫɥɨɜɢɹɦ 

ɫɟɪɜɟɪ. 

ɋɟɪɜɟɪɵ «ɜɢɞɟɨ ɩɨ ɡɚɩɪɨɫɭ» [7] 

ȼ ɫɢɫɬɟɦɭ IPTV ɛɭɞɭɬ ɜɯɨɞɢɬɶ ɤɚɤ ɨɛɵɱɧɵɟ ɷɮɢɪɧɵɟ ɢ ɫɩɭɬɧɢɤɨɜɵɟ 

ɤɚɧɚɥɵ, ɬɚɤ ɢ ɤɚɧɚɥɵ ɪɚɫɲɢɪɟɧɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ ɫ ɢɧɬɟɪɚɤɬɢɜɧɵɦ ɤɨɧɬɟɧɬɨɦ ɢ 

«ɜɢɞɟɨ ɩɨ ɡɚɩɪɨɫɭ» VOD ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɡɚɤɚɡɚɧɧɵɯ 

ɩɪɨɝɪɚɦɦ ɜ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ, ɩɨɡɜɨɥɹɟɬ ɡɚɤɚɡɚɬɶ ɩɨɡɧɚɜɚɬɟɥɶɧɵɟ ɢ ɭɱɟɛɧɵɟ 

ɮɢɥɶɦɵ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɤɥɸɱɚɟɬ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɜɢɞɟɨɦɚɝɧɢɬɨɮɨɧɚ: 

ɩɭɫɤ, ɩɚɭɡɭ ɢ ɩɟɪɟɦɨɬɤɭ. ȼ ɪɟɠɢɦɟ nVɨD («ɩɨɱɬɢ ɜɢɞɟɨ ɩɨ ɡɚɩɪɨɫɭ», Near-Video-
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on-Demand) ɚɛɨɧɟɧɬ ɦɨɠɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɮɢɥɶɦɵ ɱɟɪɟɡ ɪɟɝɭɥɹɪɧɵɟ ɜɪɟɦɟɧɧɵɟ 

ɢɧɬɟɪɜɚɥɵ, ɧɚɩɪɢɦɟɪ, ɱɟɪɟɡ ɤɚɠɞɵɟ 15 ɦɢɧ.  

ȼɢɞɟɨɫɟɪɜɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢɫɤɨɜɵɣ ɦɚɫɫɢɜ ɛɨɥɶɲɨɣ ɟɦɤɨɫɬɢ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɪɟɚɥɢɡɭɟɬ multicast – ɬɪɚɧɫɥɹɰɢɸ ɜɢɞɟɨɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɭɫɥɭɝɢ nVoD ɢ unicast – 

ɬɪɚɧɫɥɹɰɢɸ ɩɪɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɭɫɥɭɝɢ VoD. ȼɢɞɟɨɫɟɪɜɟɪ ɩɨɡɜɨɥɹɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɟɪɟɯɜɚɬ ɢ ɡɚɩɢɫɶ multicast-ɩɨɬɨɤɨɜ, ɬɨ ɟɫɬɶ ɩɨɞɞɟɪɠɢɜɚɬɶ ɭɫɥɭɝɭ 

PRV. 

Ȼɢɥɥɢɧɝɨɜɚя ɫɢɫɬɟɦɚ ɭɱɟɬɚ [6] 

Ȼɢɥɥɢɧɝ - ɷɬɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɱɟɬɚ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɭɫɥɭɝ, ɢɯ 

ɬɚɪɢɮɢɤɚɰɢɢ ɢ ɜɵɫɬɚɜɥɟɧɢɹ ɫɱɟɬɨɜ ɞɥɹ ɨɩɥɚɬɵ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɢ ɂɧɬɟɪɧɟɬ ɨɩɟɪɢɪɭɸɬ ɨɛɴɟɦɨɦ ɞɨɫɬɚɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɋɨɜɪɟɦɟɧɧɵɣ 

ɛɢɥɥɢɧɝ – ɷɬɨ ɩɨɞɫɢɫɬɟɦɚ ɨɩɟɪɚɬɨɪɫɤɨɝɨ ɤɥɚɫɫɚ, ɩɪɨɢɡɜɨɞɹɳɚɹ: 

- ɭɱɟɬ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɬɪɚɮɢɤɚ;  

- ɭɫɬɚɧɨɜɥɟɧɢɟ ɨɞɧɨɡɧɚɱɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɬɪɚɮɢɤɚ ɫ ɭɫɥɭɝɨɣ, 

ɟɝɨ ɩɨɪɨɠɞɚɸɳɟɣ;  

- ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɛɨɧɟɧɬɫɤɨɝɨ ɫɱɟɬɚ, ɨɬɨɛɪɚɠɚɸɳɟɝɨ ɨɛɴɟɦ ɩɨɬɪɟɛɥɟɧɧɵɯ 

ɭɫɥɭɝ ɜ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ ɢ ɞɟɧɟɠɧɨɦ ɜɵɪɚɠɟɧɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɪɢɮɧɵɦ 

ɩɥɚɧɨɦ ɢ ɤɥɢɟɧɬɫɤɢɦ ɩɪɨɮɢɥɟɦ. ȼ ɫɥɭɱɚɟ ɫɟɬɢ IPTV ɩɨɫɟɥɤɚ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɨɞɫɱɟɬɚ ɬɪɚɮɢɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɚɬɢɫɬɢɤɢ ɩɪɨɫɦɨɬɪɨɜ ɜɢɞɟɨ 

ɤɨɧɬɟɧɬɚ. 

Ⱥɛɨɧɟɧɬɫɤɚя ɩɪɢɫɬɚɜɤɚ (STB) [6] 

ȼ ɤɥɢɟɧɬɫɤɭɸ ɱɚɫɬɶ ɪɢɫ (2.3), ɤɚɤ ɩɪɚɜɢɥɨ, ɜɯɨɞɢɬ ɚɛɨɧɟɧɬɫɤɚɹ ɩɪɢɫɬɚɜɤɚ. 

Ⱥɛɨɧɟɧɬɫɤɚɹ ɩɪɢɫɬɚɜɤɚ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɞɨɫɬɚɜɤɢ, ɚɭɞɢɨ- ɢ ɜɢɞɟɨɦɚɬɟɪɢɚɥɨɜ, ɢ, ɬɟɥɟɜɢɡɨɪɨɦ ɚɛɨɧɟɧɬɚ. ȼ 

ɩɨɫɟɥɤɟ ɤ ɤɚɠɞɨɣ ɀɄ-ɩɚɧɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɚɛɨɧɟɧɬɫɤɚɹ ɩɪɢɫɬɚɜɤɚ - IP Set-

Top-Box, ɢɦɟɸɳɢɟ ɢɧɬɟɪɮɟɣɫ Ethernet ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ ɫɟɬɢ, 

ɚɧɚɥɨɝɨɜɵɟ, ɤɨɦɩɨɧɟɧɬɧɵɟ ɢɥɢ ɰɢɮɪɨɜɵɟ ɜɵɯɨɞɵ (ɜ ɬɨɦ ɱɢɫɥɟ HDTV) ɞɥɹ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɬɟɥɟɜɢɡɨɪɭ, ɩɥɚɡɦɟɧɧɨɣ ɩɚɧɟɥɢ, ɩɪɨɟɤɬɨɪɭ, ɚɧɚɥɨɝɨɜɵɟ ɢ SPDIF 

ɚɭɞɢɨɜɵɯɨɞɵ, USB-ɩɨɪɬɵ ɞɥɹ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ (ɧɚɩɪɢɦɟɪ, USB IP-ɬɟɥɟɮɨɧ, 

ɜɟɛ-ɤɚɦɟɪɚ, ɤɚɪɞɪɢɞɟɪ, ɭɫɬɪɨɣɫɬɜɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ). ɂɧɮɪɚɤɪɚɫɧɵɣ ɩɭɥɶɬ Ⱦɍ 
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ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ STB ɢ ɬɟɥɟɜɢɡɨɪɨɦ, ɨɩɰɢɨɧɚɥɶɧɨ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɛɟɫɩɪɨɜɨɞɧɭɸ ɤɥɚɜɢɚɬɭɪɭ. Ɍɚɤ ɠɟ ɜ ɡɞɚɧɢɢ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɀɄ-ɩɚɧɟɥɹɦɢ ɢ STB, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɪɚɡɦɟɳɚɬɶɫɹ ɜ 

ɤɨɪɢɞɨɪɚɯ ɢ ɞɪɭɝɢɯ ɨɛɳɟɫɬɜɟɧɧɵɯ ɦɟɫɬɚɯ. Ƚɥɚɜɧɨɣ ɧɟɨɛɯɨɞɢɦɨɣ ɡɚɞɚɱɟɣ STB 

ɹɜɥɹɟɬɫɹ ɩɪɢɟɦ ɢ ɞɟɤɨɞɢɪɨɜɚɧɢɟ ɩɨɬɨɤɚ. STB-ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɦɢɧɢ-ɤɨɦɩɶɸɬɟɪ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɢ WEB- ɛɪɚɭɡɟɪɨɦ. 

Ɉɛɦɟɧ ɤɨɦɚɧɞɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɟɞɢɚɦɚɬɟɪɢɚɥɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ. 

 

Ɋɢɫɭɧɨɤ 2.3 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɚɛɨɧɟɧɬɫɤɢɣ ɱɚɫɬɢ (ɨɤɨɧɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ) 

 

Цɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ [6] 

Ɉɫɧɨɜɧɨɣ ɷɥɟɦɟɧɬ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ – ɷɬɨ ɰɟɧɬɪɚɥɶɧɵɣ 

ɤɨɧɬɪɨɥɥɟɪ Palantir PLTR-PRO/4R (ɪɢɫ. 2.4). Ʉ ɧɟɦɭ ɩɨɞɤɥɸɱɚɸɬɫɹ ɞɪɭɝɢɟ 

ɤɨɧɬɪɨɥɥɟɪɵ ɭɩɪɚɜɥɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 2.4 - ɐɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ Palantir PLTR-PRO/4R 

ɐɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ 1700 ɫɟɪɢɢ. Ȼɚɡɨɜɵɣ ɛɥɨɤ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. ɪɚɫɫɱɢɬɚɧ ɧɚ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ ɫ 

ɧɟɡɚɜɢɫɢɦɵɦɢ ɤɚɧɚɥɚɦɢ, ɤɨɥɢɱɟɫɬɜɨɦ ɞɨ 4 (RS232 x 4, 2 LAN)  

ɂɫɩɨɥɧɟɧɢɟ ɞɥɹ ɜɫɬɪɚɢɜɚɧɢɹ ɜ ɫɬɨɣɤɭ 19. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

Palantir PLTR-PRO/4R ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥ. 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [17] 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ PLTR-PRO/4R 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

IP-ɚɞɪɟɫɚɰɢɹ 

ȼɫɬɪɨɟɧɧɵɣ Web-ɫɟɪɜɟɪ 

ɉɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ FTP 

Ⱦɨɫɬɭɩ ɤ ɤɨɧɬɪɨɥɥɟɪɭ 

Ʉɨɧɫɬɪɭɤɰɢɹ 

Ɋɚɡɦɟɪɵ 

ɉɪɨɰɟɫɫɨɪ 

ɗɧɟɪɝɨɧɟɡɚɜɢɫɢɦɚɹ ɩɚɦɹɬɶ 

Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 

Ɋɚɡɴɟɦɵ 

 

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 

Linux 

2 ɫɬɚɬɢɱɟɫɤɢɯ (1-ɢɡɦɟɧɹɟɦɵɣ) 
ɉɨɞɞɟɪɠɤɚ PHP-ɫɤɪɢɩɬɨɜ 

ɫɟɪɜɟɪ ɉɨɞɞɟɪɠɤɚ ɞɥɢɧɧɵɯ ɢɦɟɧ 

Ɇɧɨɝɨɭɪɨɜɧɟɜɵɣ ɫ ɩɚɪɨɥɹɦɢ 

ɍɫɬɚɧɨɜɤɚ ɜ ɪɷɤɨɜɭɸ ɫɬɨɣɤɭ 

483ɦɦ * 246ɦɦ * 44ɦɦ (1 unit) 

VIA C3/EDEN 

512 Ɇɛ 

128 Ɇɛ 

RJ45 Ethernet 2, DB9 RS-232 Serial 4, DC 

Power Jack 1 

ȼɧɟɲɧɢɣ 12ȼ AC-DC ɚɞɚɩɬɟɪ/ɛɥɨɤ 
ɩɢɬɚɧɢɹ 

 

Кɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢя [6] 

Ʉɨɧɬɪɨɥɥɟɪ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (Ethernet - ɚɞɚɩɬɟɪ) Palantir PLTRLIR-

IP/12 (ɪɢɫ. 2.5) ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫ 

ɰɟɧɬɪɚɥɶɧɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɱɟɪɟɡ Ethernet. ɂɦɟɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɪɬɨɜ ɢ ɜɯɨɞɨɜ, ɤɨɧɬɪɨɥɥɟɪ Palantir PLTR-LIR-IP/12 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɥɟɝɤɢɣ ɩɭɬɶ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɭɦɟɧɶɲɚɹ 

ɜɪɟɦɹ ɢ ɫɥɨɠɧɨɫɬɶ ɢɧɫɬɚɥɥɹɰɢɣ. Ʉɨɧɬɪɨɥɥɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɭɫɬɪɨɣɫɬɜɚɦɢ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɩɪɨɬɨɤɨɥ RS-232. Ʉɨɧɬɪɨɥɥɟɪ ɭɞɚɥɟɧɧɨɝɨ 

ɞɨɫɬɭɩɚ Palantir PLTR-LIR-IP/12 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨ 

ɢɧɮɪɚɤɪɚɫɧɨɦɭ ɤɚɧɚɥɭ (ɂɄ) (ɬɚɛɥ. 2.2). 

 

Ɋɢɫɭɧɨɤ 2.5 - Ʉɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ LAN. ɉɨɪɬɵ RS-232 - 2 ɲɬ. IR – 6 ɲɬ., LAN - 1 

ɲɬ. (RJ45) 

 

Ʉɨɧɬɪɨɥɥɟɪ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ Palantir PLTR-LIR-IP/12 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨ ɢɧɮɪɚɤɪɚɫɧɨɦɭ ɤɚɧɚɥɭ (ɂɄ) (ɬɚɛɥ. 2.2). 
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Ɍɚɛɥɢɰɚ 2.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [17] 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Palantir PLTR-LIR-IP/12 

ɍɩɪɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚɦɢ (ɂɄ) 
 

 

ɍɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɨɬɨɪɨɟ 
ɩɨɞɞɟɪɠɢɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ 
ɡɚɦɵɤɚɧɢɹ ɢ ɪɚɡɦɵɤɚɧɢɹ "ɫɭɯɢɯ" 
ɤɨɧɬɚɤɬɨɜ (ɤɧɨɩɨɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ) 
 

Ɇɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ 
ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ 

ȼɢɞ ɦɨɧɬɚɠɚ 

Ɋɚɡɴɟɦɵ 

 

 

Ɍɢɩ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

Ɍɟɥɟɜɢɡɨɪɵ, ɜɢɞɟɨɦɚɝɧɢɬɨɮɨɧɵ, CD DVD 
ɩɥɟɟɪɵ; ɛɵɬɨɜɵɟ ɤɨɧɞɢɰɢɨɧɟɪɵ. 
ȼɢɞɟɨɩɪɨɟɤɬɨɪɵ, ɭɫɢɥɢɬɟɥɢ ɡɜɭɤɨɜɨɝɨ 
ɫɢɝɧɚɥɚ, ɦɨɬɨɪɢɡɢɪɨɜɚɧɧɵɟ ɲɬɨɪɵ, 
ɠɚɥɸɡɢ ɢ ɷɤɪɚɧɵ. Ⱥɩɩɚɪɚɬɭɪɚ, ɞɥɹ 
ɤɨɬɨɪɨɣ ɩɚɪɚɦɟɬɪɵ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ 
ɧɟ ɩɪɟɜɵɲɚɸɬ 24ȼɨɥɶɬɚ/0,5Ⱥɦɩɟɪɚ. 
Ⱦɚɬɱɢɤɢ, ɨɯɪɚɧɧɵɟ ɫɢɫɬɟɦɵ 

 

ɍɫɬɚɧɨɜɤɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɥɢɛɨ ɍɫɬɚɧɨɜɤɚ ɜ ɪɷɤɨɜɭɸ ɫɬɨɣɤɭ 

DC Power Jack 1, RJ45 Ethernet, DB9 RS-

232, Serial 2 Relay 3, IR Mini Jack 6 

ȼɧɟɲɧɢɣ ɚɞɚɩɬɟɪ/ɛɥɨɤ ɩɢɬɚɧɢɹ 12V 
DC@500mA. 

 

ИК-ɷɦɦɢɬɟɪ (IR Emitter) [6] 

Palantir IR Emitter - ɂɄ-ɷɦɢɬɬɟɪ (ɷɦɢɬɬɟɪ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ) - 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɤɥɸɱɟɧɧɵɣ ɜ ɤɨɪɩɭɫ ɱɟɪɧɨɝɨ ɰɜɟɬɚ ɞɢɨɞ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ (ɪɢɫ. 2.6). ȼ ɨɬɥɢɱɢɟ ɨɬ ɨɛɵɱɧɵɯ ɷɦɢɬɬɟɪɨɜ Palantir IR Emitter ɢɡɥɭɱɚɟɬ 

ɜ ɞɨɛɚɜɥɟɧɢɟ ɤ ɂɄ ɢɡɥɭɱɟɧɢɸ ɢ ɜɢɞɢɦɵɣ ɫɜɟɬ ɤɪɚɫɧɨɝɨ ɫɩɟɤɬɪɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɟɪɟɞɚɱɭ ɂɄ-ɤɨɦɚɧɞ ɧɚ ɭɩɪɚɜɥɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 2.6 – ȼɧɟɲɧɢɣ ɜɢɞ ɂɄ-ɷɦɦɢɬɟɪɚ 

 

ɍ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ 

ɫɢɝɧɚɥ ɨɬ ɤɨɧɬɪɨɥɥɟɪɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨ ɞɢɨɞɚ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɛɭɞɟɬ 

ɢɦɟɬɶ ɧɟɞɨɩɭɫɬɢɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɭɯɚɧɢɹ ɪɚɜɟɧ 50 ɦ. ȼ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ 

ɞɚɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɢɥɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɭɩɪɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨɦ ɢɡ-ɡɚ 

ɡɚɬɭɯɚɧɢɹ ɂɄ-ɫɢɝɧɚɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ Palantir PLTR-LIR-
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IP/5 ɧɚɫɬɨɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, ɤɨɬɨɪɵɣ ɤɪɟɩɢɬɫɹ ɡɚ ɮɚɥɶɲ-ɩɨɬɨɥɨɤ ɧɚɞ ɀɄ-

ɬɟɥɟɜɢɡɨɪɨɦ. 

 

2.2 Ɋɚɫɱɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ 

 

Ɋɚɫɱɟɬ ɭɪɨɜɧя ɫɢɝɧɚɥɚ 

Ɉɫɥɚɛɥɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɥɢɧɢɢ ɫɩɭɬɧɢɤ - ɩɪɢɟɦɧɢɤ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ 

ɧɚ 2 ɫɨɫɬɚɜɥɹɸɳɢɟ: ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɡɚ ɫɱɟɬ ɩɪɨɯɨɠɞɟɧɢɹ ɪɚɞɢɨɜɨɥɧ ɜ 

ɬɪɨɩɨɫɮɟɪɟ. ɉɨɬɟɪɢ ɫɢɝɧɚɥɚ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɡɚɜɢɫɹɬ ɨɬ ɱɚɫɬɨɬɵ ɫɜɹɡɢ ɢ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɪɚɞɢɨɥɢɧɢɢ, ɢɯ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ 

ɮɨɪɦɭɥɟ 

 

(2.1) 

ɝɞɟ L – ɞɥɢɧɚ ɩɭɬɢ ɪɚɞɢɨɫɢɝɧɚɥɚ ɨɬ ɫɩɭɬɧɢɤɚ ɞɨ ɚɧɬɟɧɧɵ. ɋ = 300 000 ɤɦ/c – 

ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɞɢɨɜɨɥɧ ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (ɜɚɤɭɭɦɟ); f = 10 

ȽȽɰ – ɱɚɫɬɨɬɚ ɫɜɹɡɢ 

 
(2.2) 

 

ɝɞɟ R3 = 6400 ɤɦ – ɫɪɟɞɧɢɣ ɪɚɞɢɭɫ ɡɟɦɥɢ; H = 36 000 ɤɦ – ɜɵɫɨɬɚ ɫɩɭɬɧɢɤɚ 

ɧɚɞ ɷɤɜɚɬɨɪɨɦ; Ɍɚɤɢɦ ɨɛɪɚɡɨɦ Ⱥɫɜ = 2.95 ⋅1020 

Ɉɛɵɱɧɨ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɩɭɬɧɢɤɨɜ (ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɬɱɢɤɚ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɚɧɬɟɧɧɵ) ɩɪɢ ɪɚɫɱɟɬɚɯ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɚ ɜ ɫɩɪɚɜɨɱɧɨɣ 

ɥɢɬɟɪɚɬɭɪɟ ɩɭɛɥɢɤɭɸɬɫɹ ɞɚɧɧɵɟ ɨɛ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɢɡɨɬɪɨɩɧɨ- ɢɡɥɭɱɚɟɦɨɣ 

ɦɨɳɧɨɫɬɢ (ɗɂɂɆ) ɜɵɪɚɠɚɟɦɨɣ ɜ ɜɚɬɬɚɯ ɢɥɢ ɞȻȼɌ. 

ȼɬɨɪɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨɬɟɪɶ ɫɢɝɧɚɥɚ ɜ ɬɪɨɩɨɫɮɟɪɟ ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɨɣ, ɬɚɤ 

ɤɚɤ ɡɚɜɢɫɢɬ ɨɬ ɩɨɝɥɨɳɟɧɢɹ ɫɢɝɧɚɥɚ ɜ ɝɚɡɚɯ ɢ ɨɫɚɞɤɚɯ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɱɚɫɬɨɬɵ 

ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɩɨɬɟɪɢ ɜ ɬɪɨɩɨɫɮɟɪɟ ɢɦɟɸɬ ɫɥɭɱɚɣɧɵɣ 

ɯɚɪɚɤɬɟɪ ɱɚɫɬɨ ɩɨɥɶɡɭɸɬɫɹ ɩɨɧɹɬɢɟɦ ɡɚɩɚɫɚ ɧɚ ɞɨɠɞɶ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɚɞɟɠɧɨɫɬɢ ɥɢɧɢɢ, ɜɵɪɚɠɟɧɧɨɣ ɜ ɩɪɨɰɟɧɬɚɯ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɜɪɟɦɟɧɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɥɢɧɢɢ ɤ ɨɛɳɟɦɭ ɜɪɟɦɟɧɢ ɟɟ ɪɚɛɨɬɵ. ȼ ɫɢɫɬɟɦɚɯ 
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ɫɩɭɬɧɢɤɨɜɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ ɞɨɫɬɚɬɨɱɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɥɢɧɢɢ ɩɪɢɧɹɬɨ ɩɨɥɚɝɚɬɶ 

ɪɚɜɧɨɣ 99,9 %. ɉɪɢ ɱɚɫɬɨɬɟ ɫɜɹɡɢ ɜ 10 ȽȽɰ ɩɨɥɭɱɚɟɦ ɜɟɥɢɱɢɧɭ ɡɚɩɚɫɚ ɧɚ ɞɨɠɞɶ 

ɪɚɜɧɨɣ 3 ɞȻ. 

Ɋɚɫɱɟɬ ɲɭɦɨɜ ɩɪɢɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ȼ ɫɭɦɦɚɪɧɭɸ ɦɨɳɧɨɫɬɶ ɲɭɦɨɜ, ɩɟɪɟɫɱɢɬɚɧɧɭɸ ɤɨ ɜɯɨɞɭ ɩɪɢɟɦɧɢɤɚ, ɜɯɨɞɹɬ 

ɫɥɟɞɭɸɳɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ: 

- ɋɨɛɫɬɜɟɧɧɵɟ ɲɭɦɵ ɩɪɢɟɦɧɢɤɚ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɵɯ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ 

ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɲɭɦɨɜɨɣ ɩɨɥɨɫɟ ɞɨ ɞɟɦɨɞɭɥɹɬɨɪɚ.  

- ɒɭɦɵ ɚɧɬɟɧɧɵ, ɧɚɜɨɞɢɦɵɟ ɜ ɧɟɣ Ɂɟɦɥɟɣ ɢ ɚɬɦɨɫɮɟɪɨɣ, ɋɨɥɧɰɟɦ, 

ɧɚɢɛɨɥɟɟ ɦɨɳɧɵɦɢ ɡɜɟɡɞɚɦɢ ɢ ɧɟɤɨɬɨɪɵɦɢ ɩɥɚɧɟɬɚɦɢ ɋɨɥɧɟɱɧɨɣ ɫɢɫɬɟɦɵ.  

- ɒɭɦɵ ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɨɝɨ ɬɪɚɤɬɚ. 

ɒɭɦɨɜɵɟ ɫɜɨɣɫɬɜɚ ɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɧɹɬɨ ɨɰɟɧɢɜɚɬɶ 

ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɲɭɦɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ Ɍɩɪ, ɤɨɬɨɪɚɹ ɨɰɟɧɢɜɚɟɬɫɹ ɱɟɪɟɡ 

ɤɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ nɲ ɩɨ ɮɨɪɦɭɥɟ  

Ɍɩɪ = (nɲ - 1) T0  

ɝɞɟ nɲ – ɤɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ ɜ ɟɞɢɧɢɰɚɯ.  

T0 = 290K – ɚɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɨɤɪɭɠɚɸɳɚɹ ɩɪɢɟɦɧɢɤ. 

Ɋɚɫɱɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɞɢɨɥɢɧɢɢ 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɪɢ ɩɪɢɟɦɟ ɫɢɝɧɚɥɨɜ ɰɢɮɪɨɜɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɚ MPEG-4 ɬɪɟɛɭɟɬɫɹ ɱɚɫɬɨɬɧɚɹ ɩɨɥɨɫɚ 9ɆȽɰ ɢ ɜ ɷɬɨɣ 

ɩɨɥɨɫɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɩɨɦɟɯɚ ɪɚɜɧɨɟ 5 ɞȻ. 

ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɫɩɭɬɧɢɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɪɚɜɧɚ f = 10ȽȽɰ, ɞɥɢɧɧɚ ɬɪɚɫɫɵ 

L = 41000 ɤɦ, ɭɝɨɥ ɜɨɡɜɵɲɟɧɢɹ β=90. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɭɤɚɡɚɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ 

ɫɢɝɧɚɥ/ɩɨɦɟɯɚ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɫɢɦɜɨɥɚ ɛɭɞɟɬ ɧɟ ɛɨɥɟɟ 10- 5. Ⱦɢɚɦɟɬɪ 

ɩɪɢɟɦɧɨɣ ɚɧɬɟɧɧɵ (ɋɭɩɪɚɥ) ɪɚɜɟɧ D = 1,8 ɦ, ɲɭɦɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɟɦɧɢɤɚ 

Ɍɩɪ = 90Ʉ. ɉɪɢ ɭɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɨɳɧɨɫɬɢ 

ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɩɟɪɟɞɚɸɳɟɣ ɚɧɬɟɧɧɵ ɫɩɭɬɧɢɤɚ – ɗɂɂɆ. 

Ɋɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ ɢɦɟɟɬ ɜɢɞ: 

 

(2.3) 
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ɝɞɟ ɗɂɂɆ – ɢɫɤɨɦɚɹ ɜɟɥɢɱɢɧɚ  

Gɩɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɟɦɧɨɣ ɚɧɬɟɧɧɵ  

Ⱥɫɜ – ɨɫɥɚɛɥɟɧɢɟ ɫɢɝɧɚɥɚ ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ  

Ⱥɬɪ – ɨɫɥɚɛɥɟɧɢɟ ɫɢɝɧɚɥɚ ɜ ɬɪɨɩɨɫɮɟɪɟ  

Ɍɚ – ɲɭɦɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɚɧɬɟɧɧɵ  

Ɍɩɪ – ɲɭɦɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɟɦɧɢɤɚ  

k – ɩɨɫɬɨɹɧɧɚɹ Ȼɨɥɶɰɦɚɧɚ = 1.38*10-23 ȼɬ/Ƚɰ  

∆f- ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɩɪɢɟɦɧɢɤɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɩɪɢɟɦɧɨɣ ɚɧɬɟɧɧɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɞɢɚɦɟɬɪɟ D=1.8 ɦ 

ɛɭɞɟɬ 𝐺𝑛𝑛 = ሺ𝜋∗஽∗𝑓஼ ሻଶ𝐾𝑢𝑛 = ʹ4.ͺ͹ͳ ∗ ͳͲଷ   (2.4) 

Ɂɞɟɫɶ Ʉɢɩ = 0,70 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɨɳɚɞɢ ɚɧɬɟɧɧɵ. 

Ɉɫɥɚɛɥɟɧɢɟ ɫɢɝɧɚɥɚ ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

 
(2.5) 

 

ɉɨɝɥɨɳɟɧɢɟ (ɨɫɥɚɛɥɟɧɢɟ) ɫɢɝɧɚɥɚ ɜ ɫɩɨɤɨɣɧɨɣ ɬɪɨɩɨɫɮɟɪɟ ɧɚ ɱɚɫɬɨɬɟ, ɚ = 

10 ȽȽɰ ɩɪɢ ɭɝɥɟ ɩɨɬɟɪɢ β = 90 ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 0,4 ɞȻ ɢɥɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 

ɟɞɢɧɢɰɚɯ Aɬɪ = 10 = 1.09 (ɡɞɟɫɶ ɭɱɬɟɧɨ ɩɨɝɥɨɳɟɧɢɟ ɜ ɤɢɫɥɨɪɨɞɟ ɢ ɜɨɞɹɧɨɦ ɩɚɪɟ). 

ɒɭɦɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɚɧɬɟɧɧɵ ɧɚ ɱɚɫɬɨɬɟ f = 10 ȽȽɰ ɪɚɜɧɚ Ɍɚ = 40Ʉ, 

ɩɨɷɬɨɦɭ ɦɨɳɧɨɫɬɶ ɲɭɦɨɜ ɩɪɢɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɚɜɢɬ: 

Ɍɩɪ + Ɍɚ = 90 + 40 = 130Ʉ 

Ɍɨɝɞɚ ɦɨɳɧɨɫɬɶ ɩɨɦɟɯɢ: 

Pn = (90+40)*1.38*10-23*9*106 = 1/61*10-14 ȼɬ 

Ɉɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɩɨɦɟɯɚ, ɪɚɜɧɨɟ 5 ɞȻ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɥɢɱɢɧɟ 

 
(2.6) 
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Ɋɟɲɚɹ ɨɫɧɨɜɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɗɗɂɆ, ɩɨɥɭɱɢɦ ЭИИМ = ቀ𝑃௖𝑃௡ቁ 𝐴௖௕∗А௠𝑝∗𝑃௡𝐺௡௡ = Ͳ.ʹͳ ∗ ͳͲଷ    (2.7) 

Ɋɚɫɱɟɬ, ɩɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ, ɩɪɨɢɡɜɟɞɟɧ ɜ ɭɫɥɨɜɢɹɯ ɫɩɨɤɨɣɧɨɣ ɬɪɨɩɨɫɮɟɪɵ, 

ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɤɪɢɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ ɚɬɦɨɫɮɟɪɟ. ȿɫɥɢ ɩɪɢ ɱɚɫɬɨɬɟ f = 10 ȽȽɰ 

ɭɱɟɫɬɶ ɡɚɩɚɫ ɧɚ ɞɨɠɞɶ, ɪɚɜɧɵɣ 3 ɞȻ, ɬɨ ɧɟɨɛɯɨɞɢɦɚɹ ɗɂɂɆ ɩɟɪɟɞɚɬɱɢɤɚ ɛɭɞɟɬ ɜ 

ɞɜɚ ɪɚɡɚ ɛɨɥɶɲɟ ɢ ɫɨɫɬɚɜɢɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 0.42*103. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɧɚ ɫɩɭɬɧɢɤɟ 

ɭɫɬɚɧɨɜɥɟɧɚ ɫɥɚɛɨɧɚɩɪɚɜɥɟɧɧɚɹ ɚɧɬɟɧɧɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ Gɩɞ = 100, ɬɨ 

ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɬɱɢɤɚ ɛɭɞɟɬ 4,2 ȼɬ. ɉɟɪɟɞɚɬɱɢɤɢ ɫɩɭɬɧɢɤɨɜɵɯ ɪɟɬɪɚɧɫɥɹɬɨɪɨɜ 

ɢɡɥɭɱɚɸɬ ɦɨɳɧɨɫɬɶ ɬɚɤɨɝɨ ɩɨɪɹɞɤɚ. 

 

2.3 Ɋɚɫɱёɬ ɨɛɴёɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɋɟɬɶ IPTV ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɩɝɬ. ɋɟɥɹɬɢɧɨ, Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. ɉɪɢёɦ 

ɜɢɞɟɨɤɨɧɬɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɞɜɭɯ ɫɩɭɬɧɢɤɨɜ, ɚɧɬɟɧɧɵ ɷɮɢɪɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ, 

ɜɢɞɟɨ ɫɬɭɞɢɢ ɢ ɫɟɪɜɟɪɚ ɜɢɞɟɨɞɚɧɧɵɯ (ȼɢɞɟɨ ɩɨ ɡɚɩɪɨɫɭ-VOD) (ɪɢɫ. 2.7). 

 

Ɋɢɫɭɧɨɤ 2.7 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ 

 

ȼɢɞɟɨ ɤɨɧɬɟɧɬ ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɤɚɛɟɥɸ «ɜɢɬɚɹ ɩɚɪɚ» (UTP CAT5ɟ ɢ ɋAT 6) 

ɫɬɚɧɞɚɪɬ Ethernet ɢ ɩɨ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɢɢ ɫɜɹɡɢ (ȼɈɅɋ) ɬɢɩ 

ɨɩɬɨɜɨɥɨɤɧɚ. 
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ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɜ ɫɟɬɹɯ Ethernet ɜɨɡɦɨɠɧɚ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɟ 

ɫɤɨɪɨɫɬɧɵɟ ɩɪɨɬɨɤɨɥɵ ɞɚɧɧɵɯ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ: Ethernet, Fast Ethernet, Gigabit 

Ethernet. 

ȼ ɫɟɬɢ IPTV ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ Fast Ethernet ɫ ɜɚɪɢɚɧɬɨɦ ɪɟɚɥɢɡɚɰɢɢ 

ɩɨ ɫɬɚɧɞɚɪɬɭ 1000Base-TX ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ 1 

Ƚɛɢɬ/ɫ ɢ Gigabit Ethernet ɩɨ ɫɬɚɧɞɚɪɬɭ 1000Base-LX ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ 1 

Ƚɛɢɬ/c. Ɍɚɤ ɠɟ, ɟɫɥɢ ɫɟɬɟɜɚɹ ɤɚɪɬɚ ɚɛɨɧɟɧɬɚ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɨɞɤɥɸɱɟɧɢɟ ɩɨ ɫɬɚɧɞɚɪɬɭ 1000Base-TX, ɬɨ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 100Base-

TX. ȼ ɞɚɧɧɨɣ ɫɟɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɩɨɥɨɝɢɹ ɬɢɩɚ «ɡɜɟɡɞɚ». ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɣ 

ɫɟɬɢ (ɬɨɩɨɥɨɝɢɹ) - ɤɨɧɮɢɝɭɪɚɰɢɹ ɫɟɬɢ, ɩɨɪɹɞɨɤ ɫɨɟɞɢɧɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɜ. 

 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɤ ɫɯɟɦɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥ. 2.3. 
Ɍɚɛɥɢɰɚ 2.3 - ɋɩɟɰɢɮɢɤɚɰɢɹ ɤ ɫɯɟɦɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 

1 Ƚɨɥɨɜɧɚɹ ɫɬɚɧɰɢɹ 1 

2 Ʉɨɞɟɪ MPEG-2 1 

3 Ɇɨɞɭɥɶɧɵɣ ɦɟɞɢɚ ɤɨɧɜɟɪɬɟɪ 1 

4 Ʉɨɞɟɪ MPEG-4/H.264 1 

5 SAT ɩɪɢɟɦɧɢɤɢ ipstreamer 2 

6 Ȼɢɥɥɢɧɝɨɜɚɹ ɫɢɫɬɟɦɚ 1 

7 ɋɟɪɜɟɪ VoD/nVoD 1 

8 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Middleware 1 

9 ɋɟɪɜɟɪ ɲɢɮɪɨɜɚɧɢɹ CAS/RDM 1 

10 Ethernet switch layer 3 1 

11 Ethernet switch - 

12 ɉɪɢɫɬɚɜɤɚ IPSTB - 

13 Ʉɨɦɩɶɸɬɟɪ - 

14 ɀɄ-ɞɢɫɩɥɟɣ (Full HD) - 

15 Ɍɟɥɟɜɢɡɢɨɧɧɵɣ ɩɪɢɟɦɧɢɤ  n+n1STB 
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2.4 ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɫɜɹɡɢ 

 

 

Ɋɢɫɭɧɨɤ 2.8 - ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ 

 

Ⱥɪɯɢɬɟɤɬɭɪɭ ɫɟɬɢ IPTV ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɱɚɫɬɢ: (ɪɢɫ 2.8). 

1) Ƚɨɥɨɜɧɚɹ ɫɬɚɧɰɢɹ, ɩɪɢɧɢɦɚɸɳɚɹ ɦɟɫɬɧɵɣ ɢ ɫɩɭɬɧɢɤɨɜɵɣ ɤɨɧɬɟɧɬ.  

2) ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ, ɢɥɢ «ɨɩɟɪɚɬɨɪɫɤɚɹ ɱɚɫɬɶ», ɮɨɪɦɢɪɭɸɳɚɹ ɭɫɥɭɝɢ.  

3) Ʉɥɢɟɧɬɫɤɚɹ ɱɚɫɬɶ. 
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3 ɊȺɁɊȺȻɈɌɄȺ ɊȿɄɈɇɋɌɊɍɄɐɂɂ ɉɈ ɊȿȺɅɂɁȺɐɂɂ 
ɉɊɈȿɄɌɂɊɈȼȺɇɂə ɋɂɋɌȿɆɕ IPTV 

 

3.1 ȼɵɛɨɪ ɦɟɫɬ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɍɩɪɚɜɥɟɧɢɟ ɚɤɬɢɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɚɛɨɧɟɧɬɫɤɨɣ ɱɚɫɬɢ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ 

IPTV ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɧɚ ɬɟɯ ɭɱɚɫɬɤɚɯ, ɤɨɬɨɪɵɟ 

ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɨɛɳɟɫɬɜɟɧɧɵɣ ɩɪɨɫɦɨɬɪ. Ɍɚɤ ɤɚɤ ɫɢɫɬɟɦɚ IPTV ɧɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɤɪɭɝɥɨɫɭɬɨɱɧɭɸ ɪɚɛɨɬɭ ɀɄ-ɬɟɥɟɜɢɡɨɪɨɜ, ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ) ɜɵɤɥɸɱɟɧɢɹ ɨɤɨɧɟɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ 

ɬɚɣɦɟɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ, ɨɩɰɢɹ ɤɨɬɨɪɨɝɨ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ɧɚ ɜɫɟɯ ɀɄ-ɬɟɥɟɜɢɡɨɪɚɯ. ɇɨ ɤɪɨɦɟ ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɞɢɫɬɚɧɰɢɨɧɧɨ ɭɩɪɚɜɥɹɬɶ ɪɹɞɨɦ ɞɪɭɝɢɯ ɨɩɰɢɣ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɯɨɞɹɳɟɝɨ 

ɜ ɚɛɨɧɟɧɬɫɤɭɸ ɱɚɫɬɶ IPTV. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɪɚɫɲɢɪɹɬɶɫɹ, ɱɬɨ 

ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɡɜɨɥɢɬ ɭɩɪɚɜɥɹɬɶ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɨɡɦɨɠɧɨɫɬɹɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɷɬɚɩɟ 

ɪɚɡɪɚɛɨɬɤɢ: 

1) ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜ;  

2) ɪɚɛɨɬɚ ɫ ɦɟɧɸ ɧɚɫɬɪɨɟɤ ɭɫɬɪɨɣɫɬɜ;  

3) ɜɵɛɨɪ ɧɚ ɀɄ ɩɚɧɟɥɹɯ ɜɯɨɞɨɜ, ɫ ɤɨɬɨɪɵɯ ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ; ɭɩɪɚɜɥɟɧɢɟ 

ɪɚɛɨɬɨɣ ɩɪɢɫɬɚɜɤɢ STB;  

4) ɜɵɛɨɪ ɤɚɧɚɥɨɜ ɧɚ ɫɩɭɬɧɢɤɨɜɵɯ ɪɟɫɢɜɟɪɚɯ, ɪɟɝɭɥɢɪɨɜɤɚ ɭɪɨɜɧɹ ɜɵɯɨɞɧɨɣ 

ɝɪɨɦɤɨɫɬɢ ɫɢɝɧɚɥɨɜ;  

5) ɭɩɪɚɜɥɟɧɢɟ ɜɢɞɟɨ ɢ ɚɭɞɢɨɩɨɬɨɤɚɦɢ (ɫɢɝɧɚɥ ɢɡ ɜɢɞɟɨɫɬɭɞɢɢ, ɫɟɪɜɟɪɚ 

«ɜɢɞɟɨ ɩɨ ɡɚɩɪɨɫɭ»);  

6) ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɟɣ ɜɢɞɟɨ ɢ ɚɭɞɢɨ ɩɨɬɨɤɚ ɧɚ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɧɚ ɤɚɠɞɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɨɞɨɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ (ɪɢɫ. 3.1). 

 

Ɋɢɫɭɧɨɤ 3.1 - ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɶɸ (IP-TV) 

 

ɍɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɛɚɡɟ 

ɉɄ (ɉɄ). 

ɐɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɫɬɨɣɤɟ. 

ɐɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɥɟɪɵ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɸɬ 

ɢɫɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. 

Ʉɨɧɬɪɨɥɥɟɪɵ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ LAN ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 

ɰɟɧɬɪɚɯ (ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɲɤɚɮ). 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɦɟɧɸ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɜ ɛɚɡɨɜɨɦ 

ɜɚɪɢɚɧɬɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɛɨɪ ɫɤɪɢɩɬɨɜ (ɫɰɟɧɚɪɢɟɜ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ 

ɧɟɤɨɬɨɪɭɸ ɡɚɞɚɱɭ), ɩɨɷɬɨɦɭ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜɫɟɣ 

ɫɢɫɬɟɦɨɣ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ ɩɨɫɟɥɤɚ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɪɚɡɪɚɛɨɬɤɭ 
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(ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ) ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɞ ɡɚɞɚɱɢ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ 

IPTV. 

ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɫɬɚɜɤɨɣ STB ɬɚɤ ɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ IR-

ɷɦɦɢɬɟɪɚ. (Ⱦɥɹ ɀɄ ɩɚɧɟɥɢ ɨɬɞɟɥɶɧɵɣ ɷɦɦɢɬɟɪ). 

 

3.2 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɥɢɧɟɣɧɨ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

 

3.2.1 Ʉɨɦɦɭɬɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɟɬɶ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ 

 

Ɏɢɡɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɫɥɭɠɢɬ ɨɞɧɨɦɨɞɨɜɵɣ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ 

ɤɚɛɟɥɶ, ɩɨɞɤɥɸɱɚɸɳɢɣ ɤɚɠɞɵɣ ɢɡ 18 ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɲɤɚɮɨɜ (Ʉɒ) ɤ 

ɰɟɧɬɪɚɥɶɧɨɦɭ ɤɨɦɦɭɬɚɬɨɪɭ (Cisco Catalyst 4507ȿ-R) (ɫɦ. ɪɢɫ 3.2), ɧɚɯɨɞɹɳɟɦɭɫɹ ɜ 

ɫɟɪɜɟɪɧɨɣ, 2-ɯ ɝɢɝɚɛɢɬɧɨɣ ɥɢɧɢɟɣ ɫɜɹɡɢ. Ɍɚɤɠɟ ɦɟɠɞɭ ɜɫɟɦɢ Ʉɒ ɩɪɨɥɨɠɟɧɵ 

ɭɱɚɫɬɤɢ 8-ɠɢɥɶɧɨɝɨ ɦɧɨɝɨɦɨɞɨɜɨɝɨ ɤɚɛɟɥɹ, ɱɬɨ ɞɨɛɚɜɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 

ɝɢɛɤɨɫɬɶ ɜ ɤɨɧɤɪɟɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ, ɩɨɡɜɨɥɹɹ, ɧɚɩɪɢɦɟɪ, ɫɜɹɡɚɬɶ 

ɫɨɫɟɞɧɢɟ Ʉɒ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɤ ɪɚɡɧɵɦ Ʉɒ ɩɨɞɤɥɸɱɟɧɵ ɡɞɚɧɢɹ 

ɨɞɧɨɝɨ ɦɢɤɪɨɪɚɣɨɧɚ. (ɪɢɫ. 3.3). 

ȼ Ʉɒ ɛɭɞɭɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɩɪɚɜɥɹɟɦɵɟ ɤɨɦɦɭɬɚɬɨɪɵ 3-ɝɨ ɭɪɨɜɧɹ ɧɚ 48 

ɢ 24 ɝɢɝɚɛɢɬɧɵɯ ɩɨɪɬɚ (Catalyst 3750G), ɱɬɨ ɩɨɡɜɨɥɢɬ ɦɚɤɫɢɦɚɥɶɧɨ ɝɢɛɤɨ 

ɭɩɪɚɜɥɹɬɶ ɬɪɚɮɢɤɨɦ. Ɍɚɤɠɟ ɜɫɟ ɤɨɦɦɭɬɚɬɨɪɵ ɩɨɞɞɟɪɠɢɜɚɸɬ ɫɬɚɧɞɚɪɬ PoE. 

Ɉɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɷɬɨɣ ɮɭɧɤɰɢɢ ɛɭɞɭɬ ɬɨɱɤɢ ɞɨɫɬɭɩɚ WiFi ɢ ɬɨɱɤɢ 

ɞɨɫɬɭɩɚ ɬɟɥɟɮɨɧɢɢ DECT. Ɍɚɤɠɟ ɜ ɤɚɠɞɨɦ Ʉɒ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɂȻɉ ɧɚ 

1500VA (980ȼɬ). ȼ ɨɫɨɛɨ ɧɚɝɪɭɠɟɧɧɵɯ Ʉɒ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɂȻɉ ɧɚ 2200VA 

(1980ȼɬ). 

ȼ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɬɨɩɨɥɨɝɢɹ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɨɩɨɥɨɝɢɢ ɭɡɥɨɜ ɩɝɬ ɋɟɥɹɬɢɧɨ. Ɉɫɧɨɜɧɵɟ ɩɨɬɨɤɢ ɬɪɚɮɢɤɚ - ɷɬɨ ɬɪɚɮɢɤ ɜɧɭɬɪɢ 

ɦɢɤɪɨɪɚɣɨɧɚ. Ɍɚɤ ɠɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɪɚɮɢɤ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ IPTV. Ʉɚɠɞɵɣ 

ɦɢɤɪɨɪɚɣɨɧ ɠɟɥɚɟɬ ɢɦɟɬɶ ɱɟɦ-ɬɨ ɨɬɞɟɥɶɧɭɸ ɨɬ ɨɛɳɟɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, ɤɨɬɨɪɚɹ, 

ɬɟɦ ɧɟ ɦɟɧɟɟ, ɞɨɥɠɧɚ, ɩɨ ɢɯ ɦɧɟɧɢɸ, ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɣ ɞɨɫɬɭɩ ɜ ɨɛɳɭɸ 

ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ ɢ ɱɚɫɬɧɵɦ ɩɨɪɹɞɤɨɦ ɢɧɨɝɞɚ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɩɨɞɨɛɧɵɦ 

ɥɨɤɚɥɶɧɵɦ ɫɟɬɹɦ ɞɪɭɝɢɯ ɦɢɤɪɨɪɚɣɨɧɨɜ. 
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Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɞɟɥɢɬɶ ɞɥɹ ɤɚɠɞɨɣ ɬɚɤɨɣ ɫɟɬɢ 

ɨɬɞɟɥɶɧɵɣ VLAN. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɠɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɬɪɚɧɤɨɜɵɟ ɤɚɧɚɥɵ ɦɟɠɞɭ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɰɟɧɬɪɚɦɢ, ɤ ɤɨɬɨɪɵɦ ɩɨɞɤɥɸɱɟɧɵ ɤɥɢɟɧɬɵ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ 

ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɦɢɤɪɨɪɚɣɨɧɭ. 

 

3.2.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɦɟɠɷɬɚɠɧɨɣ (ɜɟɪɬɢɤɚɥɶɧɨɣ) ɤɚɛɟɥɶɧɨɣ ɫɟɬɢ 

 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɪɚɡɜɨɞɤɚ ɫɟɬɢ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɦɨɞɨɜɨɝɨ 

ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ. Ɋɟɲɚɸɳɢɦ ɜ ɜɵɛɨɪɟ ɬɢɩɚ ɤɚɛɟɥɹ ɛɵɥ ɮɚɤɬɨɪ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. «ȼɢɬɚɹ ɩɚɪɚ» (UTP ɤɚɬ. 5ɟ) ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ 1 Ƚɛɢɬ, ɩɨɷɬɨɦɭ ɜɵɛɪɚɧɨ ɢɦɟɧɧɨ ɨɩɬɨɜɨɥɨɤɧɨ. 

Ɇɧɨɝɨɦɨɞɨɜɵɣ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɦɨɠɧɨ ɩɪɨɥɨɠɢɬɶ ɩɨ ɩɭɬɢ ɨɞɧɨɦɨɞɨɜɨɝɨ 

ɤɚɛɟɥɹ, ɧɨ 10 Ƚɛɢɬ, ɤɚɤ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɞɧɨɦɨɞɨɜɨɝɨ, ɦɵ ɧɟ ɩɨɥɭɱɢɦ. 
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Ɉɩɬɨɜɨɥɨɤɧɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɤɚɤ ɫɪɟɞɫɬɜɨ ɞɥɹ ɞɚɥɶɧɟɣ ɫɜɹɡɢ ɢ 

ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ, ɜɫɥɟɞɫɬɜɢɟ ɫɜɨɟɣ ɝɢɛɤɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɞɚɠɟ 

ɡɚɜɹɡɵɜɚɬɶ ɤɚɛɟɥɶ ɜ ɭɡɟɥ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜɨɥɨɤɧɚ ɦɨɝɭɬ ɛɵɬɶ ɫɞɟɥɚɧɵ ɢɡ 

ɩɪɨɡɪɚɱɧɨɝɨ ɩɥɚɫɬɢɱɧɨɝɨ ɨɩɬɨɜɨɥɨɤɧɚ ɢɥɢ ɤɜɚɪɰɟɜɨɝɨ ɜɨɥɨɤɧɚ, ɜɨɥɨɤɧɚ, 

ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ, ɜɫɟɝɞɚ 

ɫɞɟɥɚɧɵ ɢɡ ɤɜɚɪɰɟɜɨɝɨ ɫɬɟɤɥɚ, ɢɡ-ɡɚ ɧɢɡɤɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɨɫɥɚɛɥɟɧɢɹ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. ȼ ɫɜɹɡɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɧɨɝɨɦɨɞɨɜɵɟ ɢ 

ɨɞɧɨɦɨɞɨɜɵɟ ɨɩɬɨɜɨɥɨɤɧɚ; ɦɭɥɶɬɢɦɨɞɨɜɨɟ ɨɩɬɨɜɨɥɨɤɧɨ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 

ɧɟɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɹɯ (ɞɨ 500 ɦ), ɚ ɨɞɧɨɦɨɞɨɜɨɟ ɨɩɬɨɜɨɥɨɤɧɨ — ɧɚ ɞɥɢɧɧɵɯ 

ɞɢɫɬɚɧɰɢɹɯ. ɂɡ-ɡɚ ɫɬɪɨɝɨɝɨ ɞɨɩɭɫɤɚ ɦɟɠɞɭ ɨɞɧɨɦɨɞɨɜɵɦ ɨɩɬɨɜɨɥɨɤɧɨɦ, 

ɩɟɪɟɞɚɬɱɢɤɨɦ, ɩɪɢɟɦɧɢɤɨɦ, ɭɫɢɥɢɬɟɥɟɦ ɢ ɞɪɭɝɢɦɢ ɨɞɧɨɦɨɞɨɜɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, 

ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɵɱɧɨ ɞɨɪɨɠɟ, ɱɟɦ ɩɪɢɦɟɧɟɧɢɟ ɦɭɥɶɬɢɦɨɞɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɦɟɠɷɬɚɠɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɚɛɟɥɶɧɨɣ ɫɟɬɢ (ɪɢɫ 3.3). 

 

Ɋɢɫɭɧɨɤ 3.2 - Ɇɟɠɷɬɚɠɧɚɹ ɫɬɪɭɤɬɭɪɚ ɤɚɛɟɥɶɧɨɣ ɫɟɬɢ ɜ ɡɞɚɧɢɢ 

 

3.2.3 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɷɬɚɠɧɨɝɨ ɪɚɡɜɟɬɜɥɟɧɢɹ ɫɢɝɧɚɥɨɜ 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɲɤɚɮɚ (ɧɟ ɛɨɥɟɟ 100 ɦ. –ɨɝɪɚɧɢɱɟɧɢɟ 

ɜɢɬɨɣ ɩɚɪɵ) ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶ ɩɪɢɫɬɚɜɤɢ STB ɬɚɤ ɤɚɤ ɷɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɫɯɟɦɟ 

ɷɬɚɠɧɨɝɨ ɪɚɡɜɟɬɜɥɟɧɢɹ ɫɢɝɧɚɥɨɜ. ɉɪɢɫɬɚɜɤɭ STB ɩɥɚɧɢɪɭɟɬɫɹ ɤɪɟɩɢɬɶ ɤ ɤɨɪɩɭɫɭ 
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ɀɄ ɬɟɥɟɜɢɡɨɪɚ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜ (ɞɚɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɤɨɪɩɭɫ 

STB). Ɍɚɤ ɠɟ ɜɚɠɧɨ ɤɨɥɢɱɟɫɬɜɨ ɪɨɡɟɬɨɤ RJ-45 ɜ ɡɞɚɧɢɢ ɭɧɢɜɟɪɫɢɬɟɬɚ ɬɚɤ ɤɚɤ 

ɤɚɠɞɵɣ ɤɨɦɩɶɸɬɟɪ ɜɤɥɸɱɟɧɧɵɣ ɜ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ ɡɞɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɭɫɥɭɝɢ IPTV (ɜ ɫɥɭɱɚɟ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɥɨɤɚɥɶɧɨɣ 

ɫɟɬɢ ɞɥɹ ɩɪɨɫɦɨɬɪɚ IPTV ɩɪɢɫɬɚɜɤɢ STB ɧɟ ɬɪɟɛɭɟɬɫɹ). 

ɋɯɟɦɚ ɷɬɚɠɧɨɝɨ ɪɚɡɜɟɬɜɥɟɧɢɹ ɫɢɝɧɚɥɚ (ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɪɚɡɜɨɞɤɚ) ɩɨɤɚɡɚɧɚ 

ɧɚ ɪɢɫ. 3.4. 

 

Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɷɬɚɠɧɨɝɨ ɪɚɡɜɟɬɜɥɟɧɢɹ ɫɢɝɧɚɥɚ 

 

 

3.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɩɪɨɟɤɬɚ 

 

ȼ ɜɤɪ ɪɚɡɪɚɛɨɬɚɧɚ ɫɟɬɶ IPTV ɩɝɬ. ɋɟɥɹɬɢɧɨ. Ɋɚɛɨɬɚ ɫ ɫɟɬɶɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɉɄ). Ɍɚɤ ɠɟ 

ɦɧɨɝɢɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɜɟɳɚɬɟɥɶɧɨɝɨ 

ɤɨɧɬɟɧɬɚ, ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɭɞɚɥёɧɧɨ ɫ ɩɨɦɨɳɶɸ ɥɸɛɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, 

ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. ȼ ɨɩɟɪɚɬɨɪɫɤɨɣ ɤɪɨɦɟ ɫɬɨɥɚ ɉɄ ɧɚɯɨɞɢɬɫɹ 
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ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɬɢ. Ɉɛɨɪɭɞɨɜɚɧɢɹ 

ɧɚɯɨɞɹɬɫɹ ɜ ɦɨɧɬɚɠɧɵɯ ɲɤɚɮɚɯ (ɫɬɨɣɤɚ ɫɬɚɧɞɚɪɬɚ 19 ɞɸɣɦɨɜ). 

Ɉɫɧɨɜɧɵɦ ɜɢɞɨɦ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɨɩɟɪɚɬɨɪɚ ɫ ɉɄ, 

ɩɨɷɬɨɦɭ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɷɪɝɨɧɨɦɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɢ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɥɹ ɷɬɨɝɨ ɜɢɞɚ ɬɪɭɞɨɜɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. 

 

3.3.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɬɪɚɜɦɚɬɢɡɦɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɚɜɢɥɶɧɨ 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ IPTV, ɩɪɨɜɟɞɟɧɢɟ 

ɪɟɦɨɧɬɧɵɯ, ɦɨɧɬɚɠɧɵɯ ɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ. 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ IPTV ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɡɚɳɢɬɧɵɟ ɦɟɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɞɨɫɬɚɬɨɱɧɭɸ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ. 

ɉɨɦɟɳɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧɨ ɝɨɥɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɹ IPTV 

ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɶɸ. ȼ ɬɚɤɢɯ ɩɨɦɟɳɟɧɢɹɯ 

ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ, ɩɟɪɟɧɨɫɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɵ ɫ ɞɜɨɣɧɨɣ ɢɡɨɥɹɰɢɟɣ. Ɍɚɤɠɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɧɟ ɞɨɥɠɧɨ 

ɩɪɟɜɵɲɚɬɶ 42 ȼ.  

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪɭ ɡɚɩɪɟɳɚɟɬɫɹ:  

1) ɤɚɫɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɷɤɪɚɧɚ ɦɨɧɢɬɨɪɚ ɢ ɤɥɚɜɢɚɬɭɪɵ; ɩɪɢɤɚɫɚɬɶɫɹ ɤ 

ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɫɢɫɬɟɦɧɨɝɨ ɛɥɨɤɚ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɩɢɬɚɧɢɢ;  

2) ɩɟɪɟɤɥɸɱɚɬɶ ɪɚɡɴɟɦɵ ɢɧɬɟɪɮɟɣɫɧɵɯ ɤɚɛɟɥɟɣ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɩɢɬɚɧɢɢ;  

3) ɡɚɝɪɨɦɨɠɞɚɬɶ ɜɟɪɯɧɢɟ ɩɚɧɟɥɢ ɭɫɬɪɨɣɫɬɜ ɩɨɫɬɨɪɨɧɧɢɦɢ ɩɪɟɞɦɟɬɚɦɢ;  

4) ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɤɬɢɜɧɨɣ ɡɚɞɚɱɢ;  

5) ɩɪɨɢɡɜɨɞɢɬɶ ɱɚɫɬɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ;  

6) ɞɨɩɭɫɤɚɬɶ ɩɨɩɚɞɚɧɢɟ ɜɥɚɝɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɢɫɬɟɦɧɨɝɨ ɛɥɨɤɚ, ɦɨɧɢɬɨɪɚ, 

ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɥɚɜɢɚɬɭɪɵ, ɞɢɫɤɨɜɨɞɚ, ɩɪɢɧɬɟɪɚ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ;  

7) ɩɪɨɢɡɜɨɞɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɫɤɪɵɬɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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8) Ɉɩɟɪɚɬɨɪɭ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɥɸɛɨɣ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɟɟ ɭɫɬɪɚɧɟɧɢɹ.  

 

3.3.2 Ɂɚɳɢɬɚ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ 

 

ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɩɪɢɜɟɞɟɧɵ ɜ ȽɈɋɌ 

12.4.124–83. Ʉ ɫɪɟɞɫɬɜɚɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ 

ɨɬɧɨɫɹɬɫɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɯɚɥɚɬɵ ɢ ɫɩɟɰɢɚɥɶɧɚɹ ɨɛɭɜɶ, ɩɨɞɨɲɜɚ ɤɨɬɨɪɨɣ 

ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɨɠɢ, ɥɢɛɨ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɣ ɪɟɡɢɧɵ, ɚ ɬɚɤɠɟ ɚɧɬɢɫɬɚɬɢɱɟɫɤɢɟ 

ɛɪɚɫɥɟɬɵ. 

 

3.3.3 Ɂɚɳɢɬɚ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ 

 

Ɍɚɤ ɤɚɤ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ IPTV ɛɭɞɟɬ ɨɛɫɥɭɠɢɜɚɬɶ ɢɧɠɟɧɟɪ ɫ 

ɩɟɪɫɨɧɚɥɶɧɨɣ ɗȼɆ, ɨɧ ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɟɣ. Ɇɨɧɢɬɨɪ ɉɄ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢɡɥɭɱɟɧɢɣ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɪɟɞɧɨɝɨ ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢɡɥɭɱɟɧɢɣ ɧɚ ɨɩɟɪɚɬɨɪɚ 

ɉɄ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɡɚɳɢɬɵ, ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ ɋɚɧɉɢɇ 2.2.2/24.1340-03. 

 

3.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɪɝɨɧɨɦɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

 

ɇɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. ȼɢɡɭɚɥɶɧɵɟ 

ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨɧɢɬɨɪɚ ɢ ɩɪɟɞɟɥɵ ɢɯ ɢɡɦɟɧɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ 

ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɢ ɞɨɩɭɫɬɢɦɵɟ ɞɢɚɩɚɡɨɧɵ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɵ ɜ 

ɧɨɪɦɚɯ ɋɚɧɉɢɇ 2.2.2/24.1340-03. 
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3.3.5 Ɇɢɤɪɨɤɥɢɦɚɬ 

 

Ɇɢɤɪɨɤɥɢɦɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ 

(°ɋ), ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɶɸ (%), ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ (ɦ/ɫ) ɢ 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɋɚɧɉɢɇ 2.2.4.548–96. 

ɉɨɞɞɟɪɠɢɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

IPTV, ɢ ɜ ɪɚɛɨɱɟɦ ɤɚɛɢɧɟɬɟ ɢɧɠɟɧɟɪɚ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬɨɩɥɟɧɢɟɦ ɢ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟɦ.  

Ɍɚɤ ɤɚɤ ɢɫɬɨɱɧɢɤɨɜ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɨɦɟɳɟɧɢɢ ɧɟɬ, ɬɨ 

ɦɟɫɬɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

 

3.3.6 Ɉɫɜɟɳɟɧɢɟ 

ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɩɨɦɟɳɟɧɢɹɯ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ 

ɧɨɪɦɚɦɢ ɋɇɢɉ 23–05–95 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɡɪɢɬɟɥɶɧɨɣ, ɫɢɫɬɟɦɵ ɢ ɜɢɞɚ 

ɨɫɜɟɳɟɧɢɹ, ɮɨɧɚ, ɤɨɧɬɪɚɫɬɚ ɨɛɴɟɤɬɚ ɫ ɮɨɧɨɦ. 

ɉɨɦɟɳɟɧɢɟ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ IPTV ɩɨ ɡɚɞɚɱɚɦ ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɫɨɝɥɚɫɧɨ 

ɋɇɢɉ, ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɜɨɣ ɝɪɭɩɩɟ. ȼɵɩɨɥɧɹɟɦɵɣ ɢɧɠɟɧɟɪɨɦ ɬɢɩ ɪɚɛɨɬ 

ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɡɪɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɫɪɟɞɧɟɣ ɬɨɱɧɨɫɬɢ ɫ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ 

ɤɨɧɬɪɚɫɬɧɨɫɬɶɸ ɨɛɴɟɤɬɚ ɪɚɡɥɢɱɟɧɢɹ ɫ ɮɨɧɨɦ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɗȼɆ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. ȼ 

ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɨɞɧɨɝɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɧɟ ɯɜɚɬɚɟɬ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɫɨɜɦɟɳɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ 

ɩɪɢɦɟɧɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɬɟɦɧɨɟ, ɧɨ ɢ ɜ ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. 

 

3.3.7 ɒɭɦ 

 

ɒɭɦ ɫɨɡɞɚɸɬ ɫɢɫɬɟɦɧɵɣ ɛɥɨɤ, ɚ ɬɨɱɧɟɟ ɛɥɨɤ ɩɢɬɚɧɢɹ ɜ ɫɢɫɬɟɦɧɨɦ ɛɥɨɤɟ – 

ɦɟɧɟɟ 40 ɞȻȺ (ɨɞɢɧ ɦɟɬɪ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ), ɢɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ – 

ɦɟɧɟɟ 40 ɞȻȺ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ, ɞɥɹ ɩɨɦɟɳɟɧɢɣ ɭɩɪɚɜɥɟɧɢɹ ɞɨɩɭɫɬɢɦɵɣ 

ɭɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 50 ɞȻȺ. 
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3.3.8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɜ ɩɨɦɟɳɟɧɢɢ ɫ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ IPTV ɹɜɥɹɸɬɫɹ: 

- ɩɟɪɟɝɪɟɜ ɭɡɥɨɜ ɉɄ;  

- ɜɨɡɝɨɪɚɧɢɟ ɞɨɤɭɦɟɧɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɪɚɛɨɱɢɯ ɫɬɨɥɚɯ;  

- ɜɨɡɝɨɪɚɧɢɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜɫɥɟɞɫɬɜɢɟ ɩɪɟɜɵɲɟɧɢɹ ɞɨɩɭɫɬɢɦɨɣ 

ɜɟɥɢɱɢɧɵ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɨɪɦɢɪɭɸɬɫɹ ȽɈɋɌ 12.1.004–

91. 

ɉɨ ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɟ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ IPTV ɨɬɧɨɫɢɬɫɹ ɤ 

ɩɨɠɚɪɨɨɩɚɫɧɨɣ ɤɚɬɟɝɨɪɢɢ ȼ. Ɍɚɤɨɟ ɩɨɦɟɳɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɩɨɪɹɞɤɟ ɨɛɨɪɭɞɨɜɚɧɨ ɪɭɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ: 

- Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɳɢɬɨɜ;  

- ɉɨɠɚɪɧɵɟ ɤɪɚɧɵ;  

- Ɋɭɱɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ. 

ȼ ɫɜɹɡɢ ɫ ɧɚɥɢɱɢɟɦ ɜ ɩɨɦɟɳɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ. ɉɟɪɫɨɧɚɥ, ɪɚɛɨɬɚɸɳɢɣ ɜ 

ɩɨɦɟɳɟɧɢɢ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ IPTV, ɞɨɥɠɟɧ ɡɧɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɜ 

ɫɥɭɱɚɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɭɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɪɝɨɧɨɦɢɤɟ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɪɚɛɨɬɭ ɢɧɠɟɧɟɪɚ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ 

ɧɚɫɬɪɨɣɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ IPTV ɭɞɨɛɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ. 
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4 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ 

 

ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɟɬɶ ɬɟɥɟɜɢɡɢɨɧɧɨɝɨ ɜɟɳɚɧɢɹ 

ɧɚ ɨɫɧɨɜɟ IP ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. Ȼɵɥɚ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɥɨɤɚɥɶɧɚɹ ɫɟɬɶ, ɤɚɤ ɛɚɡɚ ɞɥɹ Ɍȼ ɜɟɳɚɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɨ 

ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɨɤɨɧɟɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

4.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ – ɷɬɨ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, 

ɩɪɢɨɛɪɟɬɟɧɢɟ, ɭɫɬɚɧɨɜɤɭ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ 

ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ IP TV. 

Ɉɩɪɟɞɟɥɢɦ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 

Ɉɧɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

Ʉ = ɐɨ + ɋɬ + ɋɦ + ɋɢɧɫ + ɋɩ    (4.1) 

ɐɨ - Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɳɚɬɟɥɶɧɨɣ 

ɫɟɬɢ. 

ɋɬ - Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɞɨɫɬɚɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɋɦ – ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɢ ɧɚɫɬɪɨɣɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɋɢɧɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɵ, ɡɚɩɱɚɫɬɢ ɩɪɢɛɨɪɵ 

ɋɩ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɟɬɢ 

Ɂɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɩɨ ɭɫɬɚɧɨɜɤɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɤɥɚɞɤɭ ɤɚɛɟɥɹ, ɦɨɧɬɚɠ ɀɄ -ɬɟɥɟɜɢɡɨɪɨɜ) ɩɪɢɧɢɦɚɟɦ ɜ 

ɪɚɡɦɟɪɟ 20% ɨɬ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɋɦ = 0,20 ⋅ ɐɨ = 3 050258.8 ɬɵɫ. ɪɭɛ. 

ȼ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɯɨɞɹɬ ɡɚɬɪɚɬɵ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, 

ɤɨɦɩɨɧɟɧɬɵ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ IPTV, ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɶɸ. 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 5% ɨɬ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɋɬ = 0,05 ⋅ ɐɨ= 762 564.7 ɬɵɫ. ɪɭɛ. 
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Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɵ, ɡɚɩɱɚɫɬɢ ɢ ɩɪɢɛɨɪɵ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 10% ɨɬ 

ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɋɢɧɫ = 0,10 ⋅ ɐɨ = 1 525129.4 ɬɵɫ. ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɟɬɢ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 3% ɨɬ ɡɚɬɪɚɬ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɋɩ = 0,03⋅ ɐɨ= 457 538.82 ɬɵɫ. ɪɭɛ. 

ɐɟɧɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɤɚɡɚɧɵ ɜ ɪɭɛɥɹɯ. ɂɫɬɨɱɧɢɤɨɦ ɹɜɥɹɸɬɫɹ ɩɪɚɣɫ- 

ɥɢɫɬɵ ɤɨɦɩɚɧɢɣ-ɩɨɫɬɚɜɳɢɤɨɜ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

Ⱥɤɬɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɥɨɤɚɥɶɧɚɹ ɫɟɬɶ ɜ ɬɚɛɥɢɰɚɯ 

4.2, 4.3, 4.4. 

Ɍɚɛɥɢɰɚ 4.1 – Ɉɛɳɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɐɟɧɚ ɡɚ ɲɬ. 
(ɪɭɛ.) 

Ʉɨɥɢɱɟɫɬɜɨ 

(ɲɬ.) 
ɋɭɦɦɚ 

(ɪɭɛ.) 
1 2 3 4 

SAT ɩɪɢɟɦɧɢɤɢ ipstreamer (Anevia) 

flamingo 220S ɉɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) 
(ɫɟɪɜɟɪ+ɉɈ) Middleware (NetUp) 

280 320 

 

360 

2 

 

1 

560 640 

 

360 000 

ɋɢɫɬɟɦɚ ɲɢɮɪɨɜɚɧɢɹ ɜɢɞɟɨɩɨɬɨɤɚ 
CAS/DRM (NetUp) 

390 1  

ɋɟɪɜɟɪ ɜɢɞɟɨ ɩɨ ɡɚɩɪɨɫɭ VoD/nVoD 
(NetUp) 

225 1 225000 

Ɇɨɞɭɥɶɧɵɣ ɦɟɞɢɚ ɤɨɧɜɟɪɬɟɪ ɆɆɋ 
(RGB) 

327 360 1 327 360 

Ⱥɛɨɧɟɧɬɫɤɚɹ ɩɪɢɫɬɚɜɤɚ IP STB Amino 
Aminet 130H 

8 190 41 335 790 

Ʉɨɞɟɪ MPEG-4 (AdTec) EDJE4010 95 760 1 95 760 

Ʉɨɞɟɪ MPEG-2 (Alpha MediaGate) 

AE201PW-S 

30 600 1 30 600 

Ƚɨɥɨɜɧɚɹ ɫɬɚɧɰɢɹ (Astro) V16.1 29 112 1 29 112 

Ɇɨɞɭɥɢ (Astro) Xdemod twin D/K 8 040 1 8 040 

Ⱥɧɬɟɧɧɚ ɫɩɭɬɧɢɤɨɜɚɹ 14 000 2 28 000 

Ⱥɧɬɟɧɧɚ ɷɮɢɪɧɚɹ 2 400 1 2 400 

Ʉɪɟɩɥɟɧɢɟ ɫɩɭɬɧɢɤɨɜɨɣ ɚɧɬɟɧɧɵ 2 3002 2 4600 

Ʉɨɧɜɟɪɬɨɪ 920 2 1 840 

ɀɄ ɬɟɥɟɜɢɡɨɪɵ PHILIPS 52PFL9632D 114 048 41 4 675 968 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

1 2 3 4 

Ʉɪɨɧɲɬɟɣɧ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɤ ɩɨɬɨɥɤɭ ɫ 
ɩɨɜɨɪɨɬɧɵɦ ɦɟɯɚɧɢɡɦɨɦ 

22 500 30 675 000 

Ʉɨɦɩɥɟɤɬ ɉɈ, ɤɚɛɟɥɶ, ɩɟɪɟɯɨɞɧɢɤ 5 943 1 5 943 

Ɇɨɧɬɚɠɧɵɣ ɤɨɦɩɥɟɤɬ ɤɚɛɟɥɟɣ, 
ɩɟɪɟɯɨɞɧɢɤɨɜ 

368 750 1 368 750 

 ɂɬɨɝɨ ɫɢɫɬɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ IPTV  2 261 382 

ɂɬɨɝɨ ɨɤɨɧɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:       5 408 951 

ɂɬɨɝɨ ɩɨ ɩɪɨɟɤɬɭ:                             7 472 303 

 

Ɍɚɛɥɢɰɚ 4.2 - Ɉɛɳɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɐɟɧɚ ɡɚ ɲɬ. 
(ɪɭɛ.) 

Ʉɨɥɢɱɟɫɬɜɨ 

(ɲɬ.) 
ɋɭɦɦɚ 

(ɪɭɛ.) 
Palantir PLTRPRO/4R 23 868 1 23 868 

Palantir PLTRLIR-IP/12 2 457 28 68 796 

Palantir IR Emitter 936 90 8 424 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɞɥɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɱɟɪɟɡ ɢɧɮɪɚɤɪɚɫɧɵɣ ɢɧɬɟɪɮɟɣɫ. 

120 1 120 

ɉɄ+ɉɈ 

HP dc7800CMT C2D E8200/2GB/ 

500GB/DVD+/- 

RW/WinXPPro+VistaBusin/+MSOf/ HP 

TFT L1710 17''   

45 745 

 

1 45 745 

ɂɬɨɝɨ: 1 176 625 

 

Ɍɚɛɥɢɰɚ 4.3 - Ɂɚɬɪɚɬɵ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɐɟɧɚ ɡɚ ɲɬ. 
(ɪɭɛ.) 

Ʉɨɥɢɱɟɫɬɜɨ 

(ɲɬ.) 
ɋɭɦɦɚ 

(ɪɭɛ.) 
Ʉɨɧɧɟɤɬɨɪ RJ-45 135 2159 5 940 

Ʉɚɛɟɥɶ UTP 8 13000 104 000 

Ʉɨɦɦɭɬɚɬɨɪ Catalyst 3750 24 

10/100/1000T PoE + 4 SFP + IPB Image 

130 239,96 41 

 

5 339 838,36 

UPS APC BACK RS 1500VA 7 725 20 154500 

ɒɤɚɮ (ɫɬɨɣɤɚ) ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 40 000 1 40 000 

ɒɤɚɮ (ɫɬɨɣɤɚ) ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɟɪɜɟɪɧɨɝɨ 

23368 41 958 088 

ɂɬɨɝɨ: 6 602 366 
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Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 

ȼɫɟɝɨ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 15 251294 

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 3 050 258.8 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɚɬɵ 762 564.7 

Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɵ 1 525 129.4 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɟɬɢ 457 538.82 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ 21 046 815,72 

 

4.2 Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ 

 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ: 

ɗɪ = ɎɈɌ + Ɏɫɨɰ + Ɂɦɚɬ + Ɂɩɪ + Ⱥɨɬɱ   (4.2) 

ɎɈɌ – ɨɫɧɨɜɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɨɧɞɵ ɨɩɥɚɬɵ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ 

Ɏɟɫɧ – ɮɨɧɞ ɨɩɥɚɬɵ ɧɚ ɟɞɢɧɵɣ ɫɨɰ.ɧɚɥɨɝ 

Ⱥɨɬɱ – ɝɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

Ɂɦɚɬ – ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 

ɩɨɬɪɟɛɥɹɟɦɭɸ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

Ɂɩɪ – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ. Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɟ 

ɪɚɫɯɨɞɵ. Ɋɚɫɯɨɞɵ ɧɚ ɚɪɟɧɞɭ ɩɨɦɟɳɟɧɢɣ ɢ ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɫɩɭɬɧɢɤɨɜɵɯ 

ɤɚɧɚɥɨɜ. 

 

4.3 Ɋɚɫɱɟɬ ɎɈɌ 

 

ɋɟɬɶ IP TV ɨɛɫɥɭɠɢɜɚɸɬ 2 ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɨɫɬɚɜɥɹɟɬ: 25 000 ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɨɫɬɚɜɥɹɟɬ: 30% ɨɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ. 

25 000*0,3 = 7500 ɪɭɛ. 

Ƚɨɞɨɜɵɟ ɜɵɩɥɚɬɵ ɩɨ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɫɨɫɬɚɜɥɹɟɬ: 

(25 000+7500) *2*12 = 780 000 ɬɵɫ. ɪɭɛ./ɝɨɞ 
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4.4 Ɋɚɫɱɟɬ Ɏɟɫɧ 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ (ȿɋɇ) ɫɨɫɬɚɜɥɹɸɬ: 26% ɨɬ ɎɈɌ:  

(25 000+10 000)*0,26= 9 100 ɪɭɛ. 

Ƚɨɞɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɧɵ (ȿɋɇ) ɫɨɫɬɚɜɥɹɸɬ: 

9 100*2*12= 218 400 ɪɭɛ./ɝɨɞ. 

 

4.5 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ 

 

Ƚɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɣ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
(4.3) 

 

ɝɞɟ Hi - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ i-ɦɭ ɜɢɞɭ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, 

Ʉ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ. 

ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ ɭɫɬɚɧɨɜɥɟɧɚ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ 20 %. 

Ⱥɦɨɪɬɢɡɢɪɭɟɦɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ ɫɨɫɬɚɜɥɹɸɬ 21 046 

815,72 ɪɭɛ. 

ɇɚɯɨɞɢɦ ɝɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ: 

A=0,20*21 046 815,72 = 4209363,144. Ɋɭɛ./ɝɨɞ. 

 

4.5 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɩɪɨɱɢɯ ɡɚɬɪɚɬ 

 

ȼɟɳɚɬɟɥɶɧɚɹ ɫɟɬɶ IP TV ɪɚɛɨɬɚɟɬ ɜ 12 ɱɚɫɨɜɨɦ ɪɟɠɢɦɟ. Ʉɨɦɦɭɬɚɰɢɨɧɧɨɟ, 

ɩɪɢɟɦɧɨɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɢ ɪɚɛɨɬɚɟɬ ɜ ɤɪɭɝɥɨɫɭɬɨɱɧɨɦ ɪɟɠɢɦɟ. 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ ɫɟɬɢ ɫɨɫɬɚɜɥɹɟɬ 52,771 ɤȼɬ ɡɚ 1 ɱɚɫ. 

Ɍɚɪɢɮ ɡɚ 1ɤȼɬ-ɱɚɫ – 1,70 ɪɭɛ. ɀɄ-ɬɟɥɟɜɢɡɨɪɵ (328 ȼɬ) ɢ STB (6 ȼɬ) ɪɚɛɨɬɚɸɬ ɜ 12 

ɱɚɫɨɜɨɦ ɪɟɠɢɦɟ. ɂɬɨɝɨ ɡɚɬɪɚɬɵ ɧɚ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

ɫɨɫɬɚɜɥɹɸɬ: 
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(52,771*12+((52,771-41*328-41*6) *12))*1,70*365 = 683,9 ɬɵɫ. ɪɭɛ./ɝɨɞ. 

Ɉɩɥɚɬɚ ɫɬɨɢɦɨɫɬɢ ɩɨɞɩɢɫɤɢ ɧɚ ɫɩɭɬɧɢɤɨɜɵɟ ɬɟɥɟɤɚɧɚɥɵ ɪɚɜɧɚ ɧɭɥɸ ɩɨ 

ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɛɟɫɩɥɚɬɧɵɟ ɤɚɧɚɥɵ. 

Ⱦɥɹ ɫɟɪɜɟɪɧɨɣ ɤɨɦɧɚɬɵ ɜɵɞɟɥɟɧɨ ɩɨɦɟɳɟɧɢɟ ɜ 30 ɤɜ. ɦ. 

Ⱦɥɹ ɨɩɟɪɚɬɨɪɫɤɨɣ ɤɨɦɧɚɬɵ ɭɩɪɚɜɥɟɧɢɹ ɜɵɞɟɥɟɧɨ ɩɨɦɟɳɟɧɢɟ ɜ 25 ɤɜ. ɦ 

Ⱥɪɟɧɞɧɨɣ ɩɥɚɬɵ ɡɚ ɩɨɦɟɳɟɧɢɹ ɧɟ ɜɡɢɦɚɟɬɫɹ. 

ȼ ɢɬɨɝɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ: 683,9 ɬɵɫ. ɪɭɛ./ɝɨɞ 

ɂɬɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɝɨɞ ɫɨɫɬɚɜɹɬ: 780 000 + 218 400 + 

4209363,144 + 683.9= 5 208447,04. ɪɭɛ./ɝɨɞ. 

 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɧɟ ɩɪɢɧɟɫɟɬ ɩɪɢɛɵɥɢ, ɬɚɤ ɤɚɤ ɢɡɧɚɱɚɥɶɧɨ ɨɧ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ 

ɧɟ ɤɚɤ ɤɨɦɦɟɪɱɟɫɤɢɣ ɩɪɨɟɤɬ, ɚ ɤɚɤ ɫɯɟɦɧɨɟ ɪɟɲɟɧɢɟ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɟɥɟɜɢɡɢɨɧɧɨɝɨ ɜɟɳɚɧɢɹ ɧɚ ɨɫɧɨɜɟ IP ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ Ɇɨɫɤɨɜɫɤɨɣ 

ɨɛɥɚɫɬɢ. 

ɉɪɢɦɟɧɹɹ ɬɚɤɨɟ ɫɯɟɦɧɨɟ ɪɟɲɟɧɢɟ, ɥɸɛɨɣ ɨɩɟɪɚɬɨɪ ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ 

ɫɦɨɠɟɬ ɢɡɜɥɟɱɶ ɜɵɝɨɞɭ. 
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ɁȺɄɅɘɑȿɇɂȿ  
 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɢ ɨɪɝɚɧɢɡɨɜɚɬɶ ɬɟɥɟɜɢɡɢɨɧɧɨɟ 

ɜɟɳɚɧɢɟ ɧɚ ɨɫɧɨɜɟ IP ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɝɬ. ɋɟɥɹɬɢɧɨ, ɢɫɩɨɥɶɡɭɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɫɨɨɪɭɠɟɧɢɹ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. Ⱥɩɩɚɪɚɬɧɨ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɢɦɚɬɶ 

ɜɢɞɟɨɩɨɬɨɤ ɢɡ ɜɢɞɟɨɫɬɭɞɢɢ ɜ ɫɬɚɧɞɚɪɬɟ HDTV ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɟɝɨ ɧɚ 41 ɀɄ 

ɬɟɥɟɜɢɡɨɪ ɜ ɦɟɫɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɢ ɤɨɦɩɶɸɬɟɪɵ ɚ. Ɋɚɡɪɚɛɨɬɚɧɚ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɶɸ IPTV. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɞɢɫɬɚɧɰɢɨɧɧɨ 

ɭɩɪɚɜɥɹɬɶ ɜɟɳɚɧɢɟɦ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɢ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɢɬɶ ɮɭɧɤɰɢɢ 

ɭɩɪɚɜɥɟɧɢɹ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

ɦɭɥɶɬɢɦɟɞɢɣɧɵɦɢ ɚɭɞɢɬɨɪɢɹɦɢ ɧɚ ɨɫɧɨɜɟ ɨɫɬɚɜɲɟɝɨɫɹ ɪɟɫɭɪɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȼɟɳɚɬɟɥɶɧɚɹ ɫɟɬɶ IP ɬɟɥɟɜɢɞɟɧɢɹ, ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɞɥɹ ɩɝɬ. ɋɟɥɹɬɢɧɨ, 

ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɮɢɡɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɭɫɥɭɝ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɨɡɦɨɠɧɨ ɪɚɫɲɢɪɟɧɢɟ ɫɟɬɢ IPTV ɧɚ ɪɹɞɨɦ 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɞɨɦɚ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɟɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɨɜɟɣɲɟɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɤɪɭɩɧɟɣɲɢɯ ɦɢɪɨɜɵɯ ɤɨɦɩɚɧɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. ɇɚ ɨɫɧɨɜɟ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɜɟɳɚɬɟɥɶɧɨɣ ɫɟɬɢ IP TV ɜɨɡɦɨɠɧɚ ɪɟɚɥɢɡɚɰɢɹ ɞɨɫɬɭɩɚ 

ɚɛɨɧɟɧɬɨɜ ɤ ɫɟɬɢ Internet, ɪɟɚɥɢɡɚɰɢɹ ɮɭɧɤɰɢɢ IP- ɬɟɥɟɮɨɧɢɢ. Ɍɚɤ ɠɟ ɜɨɡɦɨɠɟɧ 

ɩɪɢɟɦ ɢ ɪɚɡɞɚɱɚ ɜ ɫɟɬɶ ɩɚɤɟɬɨɜ ɫɩɭɬɧɢɤɨɜɵɯ ɩɪɨɝɪɚɦɦ ɫ ɤɚɱɟɫɬɜɨɦ HDTV ɢ 

ɷɮɢɪɧɵɯ ɤɚɧɚɥɨɜ ɫ ɚɧɚɥɨɝɨɜɵɦ ɢɥɢ ɰɢɮɪɨɜɵɦ ɤɚɱɟɫɬɜɨɦ ɫɢɝɧɚɥɚ. Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ 

ɭɧɢɤɚɥɶɧɵɣ ɢ ɧɟ ɩɨɞɯɨɞɢɬ ɩɨɞ ɬɢɩɨɜɵɟ ɜɚɪɢɚɧɬɵ ɨɪɝɚɧɢɡɚɰɢɢ IPTV ɝɨɪɨɞɫɤɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 
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