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1 История и перспективы развития перегонных систем автоматики
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2 Понятие интервального регулирования движения поездов

1.1.Сигнализация как средство регулирования и обеспечения безопасности движения поездов.
Автоматизированные системы интервального регулирование движения поездов на перегонах совместно с автоматизированными станционными системами управления движения обеспечивают безопасность движение поездов и заданную пропускную способность ЖД линий. В зависимости от размеров движения и условий работы на перегонный однопутный и двухпутных линий применяют полуавтоматическую (ПАБ) и автоматическую блокировку, автоматическую локомотивную сигнализацию, систему автоматического регулирования скорости движения поезда.  Сигнальные показания передаются с помощью путевых светофоров, световых указателей и локомотивных светофоров. Условными знаками они передают приказы о разрешении или запрещении следования поездов по данному перегону (станции), а также о допустимых скоростях. Видимые и звуковые сигналы установленные Инструкцией по сигнализации на железных дорогах Российской Федерации. Сигнальные показатели светофоров выражаются цветом сигнального огня, режимом горения ламп и числом светофорных сигнальных огней, сигнальные показания световых указателей – формы сигнального огня или его положением. Звуковые сигналы выражаются числом и сочетанием звуков различной продолжительности. Точное выполнение человеком приказов, передаваемых с помощью сигналов. Является одним из условий выполнения эксплуатационной работой железных дорог.
За основные сигнальные цвета принято зеленый, желтый и красный, как цвета максимально отличающихся друг от друга, правильно воспринимаемый человеком при любых атмосферных явлениях, как днем так и ночью, отличающиеся от огней других сигнальных устройств. Для передачи наиболее ответственного приказа, остановки поезда, выбран красный цвет, обладающий наибольшей контрастностью,  по отношению к другим цветам и фонам, встречающимся в полосе железных дорог, а так же лучше других цветов воспринимаемый органами зрения. Зеленый цвет, наиболее отличающийся от красного, разрешается следовать с установленной скоростью. По режиму горения различают нормально горящие сигнальные огни, нормально не горящие, не прерывно горящие и мигающие (Периодически загорающиеся и гаснущие). Мигающие огни светофоров должны иметь продолжительность горения 1 сек, перерыв 0.5 секунды. У переездных светофоров продолжительность горения и не горения 0.75 секунды. Основными огнями светофоров являются нормально и не прерывно горящие сигнальные огни. Мигающие огни применяются для увеличения числа сигнальных показаний, без увеличения числа использованных сигнальных устройств. Мигания огня обязательно сочетается с его цветом мигающий зеленый, желтый и белый огни характеризуются повышенным восприятием и дальности видимости.
Светофорная сигнализация строится по скоростному принципу. При ведении поезда машинист в любое время знает допустимую скорость движения. Скоростной принцип сигнализации характеризуется тем, что каждый разрешающий сигнал выражает два приказа – основной и предупредительный. Основной приказ указ машинисту допустимую скорость проследования светофоров. Предупредительный сигнал сообщает машинисту состояние следующего светофора, скорости движения поездов по участкам, устанавливаются графиком движения поездов.
Светофорная сигнализация предусматривает использование в движении двух крайних и трех промежуточных скоростей,  соответствующих скоростям движения поездов по стрелочным переводам на боковые пути станции. К крайним скоростям относятся заданная скорость движения поездов и нулевая скорость, требующая остановки перед светофором с красным огнем.
Заданная скорость движения определяется одним, не прерывно горящим зеленым огнем, который одновременно предупреждает о возможности поезда следующего светофора с  заданной скоростью. Один зеленый мигающий огонь разрешающий огонь, разрешает поезду следовать на станцию, по главному пути с заданной скоростью и предупреждает, что следующий выходной или маршрутный светофор открыт и требует проследования его со скоростью не более 80 км/ч. один желтый мигающий огонь разрешает проследования светофора с заданной скоростью, но предупреждает о необходимости проследования следующего светофора со скоростью 50 км/ч. не прерывно горящий желтый огонь разрешает движение, но предупреждает о необходимости остановки перед следующим светофором, горение на светофоре двух огней, из которых нижний желтый требует проследование светофора уменьшенной до 50 км/ч, в виду отклонения за светофором по стрелочному переводу на боковой путь, а горение верхнего желтого и зеленого огня указывает о движении поезда после отклонения по прямому пути и о скости проследования следующего светофора (Кроме сигнализации станционных светофоров при четырехзначной АБ).  Добавления к двум огням светящиеся зеленой полосы разрешает проследование светофором со скоростью не более 80 км/ч. Верхний желтый мигающий огонь разрешает движение со скоростью, уменьшенной до 50 км/ч, а непрерывно горящий желтый огонь предупреждает о необходимости остановки впереди стоящего светофора, зеленый мигающий поезда разрешает следовать на станцию со скоростью 80 км/ч. по боковому пути, так как впереди стоящего светофора имеет зеленую светящую полосу.
Максимально допустимые скорости движения поездов в зависимости от конструкции пути и типов подвижного состава устанавливает ОАО «РЖД»: 140 км/ч - для пассажирских, 120 км/ч – для рефрижераторных, 100 км/ч – для грузовых порожных , 90 км/ч – для грузовых груженых поездов.
  1.2. Восприятия и видимости сигналов.
Световые сигнальные показания путевого светофора и световых указателей и их видимые формы, несущие информацию, должны чётко и надёжно восприниматься человеком. Благодаря зрению человек ощущает и сравнивает яркость сигнала, распознаёт его цвет, получает ясно представление  о форме сигнальных установок, о расстоянии до их места нахождения. Восприятия и познавания зависит от остроты зрения, яркости сигнала, окружающего фона и прозрачности атмосферы. Ощущение цветного светового сигнала наступает с того момента, когда на зрачке глаза создается некоторое минимальное (пороговая) освещенность определенного спектрального состава. При одинаковой силе света яркость сигнала увеличивается в темное время суток, и для опознавания сигнального показания требуется меньшая освещенность. Видимые формы сигналов возникают в результате проецирования изображения сигнального предмета на сетчатку глаза и светового раздражения окончаний зрительных нервов. На опознавание сигнального показания оказывает влияние фон, на который проецируется сигнальное устройство. Если фон обладает высокой яркостью, то зрачок сужается и глаз становится менее чувствительным. Поэтому, для восприятия сигнального огня необходимо иметь большую яркость. Прозрачность атмосферы изменяется в течение суток и года и зависит от метеорологических условий. С учетом этих факторов, влияющих на восприятие сигнальных показаний, при технологических процессе обслуживания сигнальных устройств проверяют дневную видимость сигнальных огней светофоров с дальности, обеспечивающей машинисту наблюдение за ними во время движения поезда до похода к светофору.  Днем и ночью красные желтые и зеленые сигнальные огни входных, проходных и заградительных светофоров на прямых участках пути должны быть отчетливо видны в кабине управления локомотива приближающегося  поезда  на расстоянии тормозного пути полного служебного или автостопного торможения при максимально реализуемой скорости, но не менее 1000 м. На кривых участках  пути показания этих светофоров должны быть различимы на расстоянии не мене 400 м. В сильно пересеченной местности допускается видимость менее 400 м., но не менее 200 м. Сигналы выходных маршрутных светофоров главных путей должны быть отчетливо видны на расстоянии не менее 400 м., а сигналы выходных маршрутных светофоров боковых путей, а также маневровых светофоров – на расстоянии не менее 200 м.
1.3. Общие принципы интервального регулирования.
Работа всех подразделений железнодорожного транспорта, обеспечивающая перевозки грузов и пассажиров, характеризует эксплуатационную  работу железных дорог. Технология процесса перевозки базируется на планировании и диспетчерском руководстве. Эффективность ее работы в значительной степени зависит от использования устройств АТМ, регулирующих движение поездов.  На перегонах магистральных железных дорог интервальное регулирование осуществляется  устройствами АБ. На границах блок - участков устанавливают проходные светофоры, показания которых изменяются автоматически в зависимости от места нахождения поездов. По такому участку поезда могут следовать интервалом 6 – 8 минут, обеспечивая высокую пропускную способность.  Для повышения безопасности движения поездов, особенно в неблагоприятных условиях видимости светофоров, АБ сочетается с АЛС и автостопом (АЛСН).
Использования АЛСН без проходных светофоров (АЛСО) позволяет сократить затраты на строительство и техническое обслуживание. На однопутных линиях АБ обычно входит в комплекс устройств диспетчерской централизации, позволяющей повысить участковую скорость движения.
Эффективность таких линий достигается тем, что поездной диспетчер, управляя средствами автоматики, обеспечивает своевременный пропуск всех поездов, поступивших на его участок.
На мало деятельных участках движение регулируют с помощью полуавтоматических блокировки, при которой на перегоне между двумя раздельными пунктами может находится только одна подвижная единица. Безопасность движения обеспечивается выполнением алгоритма работы устройств при отправлении поезда на перегон с одной станции и при его прибытии на соседнюю станцию приема. Схема трех - или четырехзначной АБ и АЛСН на участке с электротягой приведена на (рис.1.1.). 
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Каждый блок-участок АБ (например 7П) имеет питающую аппаратуру рельсовых цепей ПРЦ на одном конце и релейную РРЦ – на другом, дешифратор Д, устройства управления сигнализацией светофора  УУС и кодовые устройства КУ. Для пропуска тягового тока с одного блок участка на другой служат дроссели-трансформаторы ДТ, расположенные по обе стороны изолирующих стыков. К устройствам АЛСН на локомотиве относятся приемные катушки ПК,  расположенные над уровнями головок рельсов, усилитель У, дешифратор Д, локомотивный светофор ЛС и электропневматический клапан ЭПК, воздействующий на тормозную систему поезда.
Если блок-участок 7П свободен, то от ПРЦ через ДТ светофора 5 в сторону светофора 7 (навстречу поезду) поступает электрический ток (штриховая линия), несущий с помощью КУ информацию о сигнальном показаний светофора 5, с помощью канала связи (ходовых рельсов) и ДТ информацию воспринимает РРЦ светофора 7, информация дешифруется Д, и УУС включает на светофоре 7 разрешающее показание. С помощью КУ-ПРЦ-ДТ светофора 7 информация о показания этого светофора по рельсам  передается через ПК поезда в У – Д. После дешифрации Д на ЛС включается разрешающее показание для дальнейшего движения поезда до светофора 7.
Если блок-участок 7П занят, то на светофоре 7 будет гореть красный огонь и огонь и Д локомотива включит на ЛС сигнализацию, предупреждающую машиниста о необходимости нажатия рукоятке бдительности и принятия мер к остановке поезда перед светофором 7. Если рукоятка бдительности в течении 7 секунд  не будет нажата, то поезд остановится автостопом.
На сети дорог эксплуатируют две системы АБ, использующие РЦ с изолирующими стыками и системы централизованной автоблокировки (ЦАБ) с рельсовыми цепями без  изолирующих стыков. К системам АБ с изолированными рельсовыми цепями относятся: АБ постоянного тока с импульсными РЦ постоянного тока, применяемая на участках с автономной тягой, АБ переменного тока с кодовыми рельсовыми цепями, используемая на участках с электротягой. Эти системы АБ взаимодействуют с автоматической локомотивной сигнализацией  числового кода непрерывного 
действия (АЛСН). В система ЦАБ проходные светофоры отсутствуют  и основным средством сигнализации и связи при движении поездов является АЛС.
На малодеятельных участках основной системой регулирования движения поездов является релейная полуавтоматическая блокировка системы ГТСС (РПБ ГТСС). 



3 Способы разграничения поездов на перегонах

График движения поездов, пропускная способность,
станционные интервалы
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Определение межпоездных интервалов при автоблокировке
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Определение пропускной способности участка
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4 Общие вопросы построения и работы перегонных систем автоматики

Изображение и запись цепей схем автоблокировки в условном виде
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Построение перегонных систем автоматики.
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5 Назначение, устройство и классификация рельсовых цепей

Рельсовые цепи выполняют следующие функции: автоматически контролируют свободное или занятое состояние участков пути на перегонах и станциях, а также целостность рельсовых нитей; исключают возможность перевода стрелок под составом; передают кодовые сигналы с пути на локомотив и от одной сигнальной установки к другой; обеспечивают автоматический контроль приближения поездов к переездам, станциям и др.
Основные элементы рельсовых цепей.
Рельсовая цепь представляет собой электрическую цепь (рис. 5.1), в которой имеются источник питания (ИП), путевой приемник (П) и рельсовая линия. Рельсовая линия – это две рельсовые нити, составленные из отдельных рельсовых звеньев, соединенных накладками. Рельсовые нити закреплены на шпалах, уложенных на балласт. При отсутствии подвижной единицы на рельсовой линии от источника питания к путевому приемнику течет сигнальный ток (IС). Для стабилизации сопротивления рельсовых нитей, состоящих из отдельных звеньев, скрепленных накладками, в токопроводящих стыках устанавливают стыковые соединители 2.
В настоящее время на сети железных дорог широко применяются цельносварные рельсовые нити, в которых стыковые соединители отсутствуют. Для гальванической развязки смежных рельсовых цепей на границах контролируемых участков пути устанавливаются изолирующие стыки 1.
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Рис. 5.1. Схема рельсовой цепи
Сопротивление R0 ограничивает ток источника питания от короткого замыкания при нахождении поезда на питающем конце РЦ. Аппаратура питающего и релейного конца рельсовой цепи соединяется с рельсами специальными соединительными проводниками 4 (стальные или медные многожильные провода).
В качестве путевого приемника в рельсовых цепях используются электромагнитные реле, электронные и микропроцессорные приемники. В большинстве типовых РЦ в качестве путевых приемников применяются электромагнитные реле.
Свойства реле замыкать фронтовые контакты – при наличии на его обмотках напряжения срабатывания (РЦ свободна от подвижного состава) и тыловые контакты – при снижении напряжения (РЦ занята или поврежден рельс) до значения напряжения отпадания (непритяжения) якоря реле используются для контроля состояния участков пути и целости рельсовых нитей. Параметр “напряжение отпадания” якоря применяется для характеристики реле в РЦ с непрерывным питанием, а “непритяжения” – для реле в РЦ с импульсным, или кодовым питанием.
Требования, предъявляемые к рельсовым цепям
К рельсовым цепям предъявляются следующие основные требования:
– при отсутствии подвижного состава на рельсовой линии путевым приемником должна подаваться информация о свободном состоянии контролируемого участка пути;
– при наличии на рельсовой линии хотя бы одной колесной пары подвижного состава, или при повреждении рельсовой нити, должна подаваться информация о занятости контролируемого участка пути;
– при повреждении (сходе) изолирующих стыков, с целью исключения влияния источника питания одной рельсовой цепи на путевой приёмник смежной рельсовой цепи, оба путевых приемника должны надёжно отпустить свои якоря (фиксировать ложную занятость).
Указанные выше требования должны выполняться при самых неблагоприятных условиях (будут приведены ниже), в которых может оказаться рельсовая цепь, хотя бы даже на короткое время.
При передаче энергии в РЦ от источника питания к путевому приемнику часть ее теряется в промежуточной аппаратуре питающего АП и релейного АР концов. Значительная часть потерь происходит в рельсовой линии за счет падения напряжения на сопротивлении рельсовых нитей Z и утечек сигнального тока между рельсовыми нитями через сопротивление изоляции rи (рис.5.2).
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Рис. 5.2. Структурная схема рельсовой цепи с учетом параметров рельсовой линии.

Классификация рельсовых цепей
Разнообразие условий работы и широкие возможности использования РЦ в системах железнодорожной автоматики и телемеханики привели к тому, что в настоящее время как на отечественных железных дорогах, так и в ближнем и дальнем зарубежье применяется очень большое количество их различных видов.
Условно рельсовые цепи можно разделить на наиболее характерные группы, отличающиеся следующим:
– принципом действия;
– родом сигнального тока;
– режимом питания;
– типом путевого приемника;
– наличием и способом канализации тягового тока;
– местом применения;
– элементной базой (электронные рельсовые цепи тональной частоты).
Принцип действия РЦ
По принципу действия рельсовые цепи разделяются на нормально замкнутые и нормально разомкнутые цепи. Рассмотрим нормально замкнутые рельсовые цепи 1РЦ и 2РЦ, контролирующие смежные участки пути.
Нормально замкнутой рельсовой цепью называют такую цепь, у которой путевое реле находится под током при свободном состоянии контролируемого участка пути.
При исправных изолирующих стыках (А и Б) сигнальным током I1 обтекаются все элементы рельсовой цепи 1РЦ, следовательно, осуществляется контроль их исправного состояния, в том числе и рельсовых нитей. Аналогично осуществляется контроль состояния элементов рельсовой цепи 2РЦ сигнальным током I2. Путевые реле 1П и 2П находятся под током (замкнуты фронтовые контакты).
Недостатками нормально замкнутых РЦ являются: большое количество соединительных проводов (кабеля) между аппаратурой питающего, релейного концов и рельсовой линией; замедленная реакция на шунт (реле медленнее отпускает якорь, чем притягивает его).
Нормально разомкнутой рельсовой цепью называют такую цепь, у которой при свободном состоянии контролируемого участка пути путевое реле находится в обесточенном состоянии.
Таким образом, в нормально разомкнутой РЦ контроль занятого состояния участка пути происходит при срабатывании путевого реле и замкнутых фронтовых контактах, а свободного – при обесточенном состоянии реле и замкнутых тыловых контактах.
Преимуществами нормально разомкнутой РЦ являются: минимальный расход кабеля для подключения аппаратуры (так как релейный и питающий концы совмещены); повышенная реакция на шунт – минимальное время выдачи команды о занятости участка пути. Реле притягивает якорь быстрее, чем отпускает его
Недостатком нормально разомкнутой РЦ является отсутствие контроля целостности рельсовых нитей, что создает возможность перевода стрелки под составом или включения разрешающего огня на светофоре при занятом участке и поврежденной рельсовой нити. Нормально разомкнутые РЦ имеют ограниченное распространение: применяются только на сортировочных горках, где их длина минимальна, и они находятся под постоянным контролем обслуживающего персонала.

Выбор рода сигнального тока.
По роду сигнального тока РЦ делятся на РЦ постоянного тока и РЦ переменного тока. В настоящее время постоянный ток, вследствие существенных недостатков, находит ограниченное применение в рельсовых цепях железнодорожной автоматики (в импульсных рельсовых цепях).
Выбор частоты сигнального тока является одним из наиболее сложных вопросов, возникающих при разработке рельсовых цепей. Он зависит от целого ряда обстоятельств.
Наибольшее распространение нашел переменный ток промышленной частоты 50 Гц и получаемый от преобразователей частоты ПЧ-50/25 ток частотой 25 Гц. Сигнальный ток 50 Гц применяется для питания РЦ на участках с автономной тягой и на участках железных дорог с электротягой постоянного тока. Сигнальный ток частотой 25 Гц применяется для питания РЦ на участках с электротягой переменного тока. Первоначально на участках с электротягой переменного тока применялся сигнальный ток с частотой 75 Гц. Однако при этом необходимо было строить высоковольтные линии с частотой 75 Гц для электроснабжения сигнальных точек на перегонах, что значительно увеличивало стоимость систем автоблокировки.
При выборе частоты сигнального тока, отличающейся от частоты тягового тока 50 Гц, учитывалась возможность передачи его по рельсам с минимальными потерями, а также обеспечение простых и надежных приборов преобразования тока по частоте. Низкая частота сигнального тока рельсовой цепи 25 Гц дает значительные преимущества в связи с уменьшением затухания в рельсовой линии и наличием простых по конструкции и надежных в эксплуатации статических делителей частоты ПЧ-50/25. Рельсовые цепи 25 Гц практически являются универсальными и могут применяться при всех видах тяги, где присутствуют помехи на промышленной частоте 50 Гц.
С увеличением скоростей, весовых нагрузок, применением новых типов локомотивов с тиристорным регулированием мощности тяговых двигателей в рельсовых нитях возникают помехи в диапазоне рабочих частот 25 и 50 Гц, что резко снижает надежность их работы. Для повышения надежности работы систем железнодорожной автоматики в настоящее время широкое распространение находят рельсовые цепи тональной частоты (ТРЦ), работающие в диапазонах 420…780 Гц и 4,5…5,5 кГц. Они обладают целым рядом преимуществ по сравнению с РЦ 25 и 50 Гц.
Режимы питания рельсовых цепей
По режиму питания рельсовые цепи бывают с непрерывным питанием, импульсным и кодовым. В рельсовых цепях с непрерывным питанием простейшим способом обеспечивается надежный контроль сгона стыков с помощью чередования полярности источников питания в смежных рельсовых цепях. Их максимальная длина равняется 1200…1250 м. Импульсные рельсовые цепи постоянного тока в настоящее время находят ограниченное применение (в системах АБ постоянного тока).
Кодовые рельсовые цепи работают на частотах 25 и 50 Гц и применяются в широко распространенных системах кодовой автоблокировки. Кодовые и импульсные рельсовые цепи обладают повышенной чувствительностью к шунту и повреждению рельсов. Их максимальная длина равняется 2,5…2,6 км.
Типы путевых приемников РЦ
– на РЦ с одноэлементными путевыми приемниками;
– РЦ с двухэлементными путевыми приемниками (типа ДСШ);
– РЦ с электронными путевыми приемниками;
– РЦ с микропроцессорными путевыми приемниками.
Одноэлементные путевые приемники. Широкое применение в кодовых рельсовых цепях нашли одноэлементные путевые приемники типов ИМВШ, ИВГ-М и ИВГ-В. В станционных рельсовых цепях при автономной тяге применяются одноэлементные путевые приемники типа АНВШ2-2400. Существенным недостатком РЦ с одноэлементными путевыми приемниками является низкая защищенность от воздействия помех.
Двухэлементные путевые приемники. На станциях, где интенсивность индустриальных помех значительно больше, чем на перегонах за счет влияния блуждающих токов, обходных цепей по элементам обратной тяговой сети и других источников широкое распространение нашли фазочувствительные рельсовые цепи с реле типа ДСШ.
Микропроцессорные путевые приемники. В настоящее время НПП ″Стальэнерго″(г. Белгород) выпускает микропроцессорный путевой приемник ИВГ-Ц. Областью применения реле ИВГ-Ц являются участки железнодорожных линий с любым видом тяги поездов и с размещением аппаратуры в релейных шкафах и на стативах постов ЭЦ. Характерной особенностью реле ИВГ-Ц по сравнению с аналогичными реле ИМВШ, ИВГ-М и ИВГ-В являются:
– повышенная износоустойчивость, обеспечиваемая использованием полупроводниковых коммутаторов вместо механических контактов;
– повышенная надежность и безопасность, обеспечиваемая наличием электронного контроля работы реле и отсутствием изменения электрических параметров в процессе эксплуатации;
– устойчивость к импульсным помехам и перенапряжениям, которая обеспечивается использованием элементов защиты входных цепей, цепей питания и выходных коммутаторов.
Реле ИВГ-Ц выполнено в корпусе реле НМШ, и по контактам оно полностью совместимо с эксплуатируемыми в настоящее время импульсными путевыми реле ИМВШ, ИВГ-М и ИВГ-В.
Контроль работы и электрические параметры обеспечиваются двумя индустриальными микроконтроллерами со встроенным восьмиразрядным АЦП, что обеспечивает высокую надежность и безопасность работы ИВГ-Ц. Количество срабатываний составляет 5⋅109, что на порядок больше, чем у контактных реле.
Способы канализации тягового тока в РЦ
На работу рельсовых цепей существенное влияние оказывает наличие или отсутствие обратного тягового тока в рельсовых нитях. Тяговый ток может оказывать не только мешающее, но и опасное воздействие на работу РЦ. Степень влияния тягового тока на работу рельсовых цепей во многом зависит от способа канализации (пропуска) тягового тока по рельсовым нитям.
На практике применяется два способа пропуска тягового тока:
1) по одной рельсовой нити рельсовой линии;
2) по двум рельсовым нитям рельсовой линии.
Наибольшее распространение нашел второй способ, который обеспечивает лучшие условия для работы рельсовых цепей и протекания обратного тягового тока. В зависимости от типа пропуска тягового тока по рельсовым нитям рельсовые цепи называют однониточными и двухниточными.
Двухниточные рельсовые цепи. Для обеспечения непрерывного протекания тягового постоянного или переменного тока применяются двухниточные рельсовые цепи, которые осуществляют пропуск тягового тока по каждой рельсовой нити пути. Рассмотрим способ пропуска тягового тока в обход изолирующих стыков в смежных рельсовых цепях (рис. 5.3), где аппаратура рельсовых цепей показана в обобщенном виде. Непрерывное протекание тягового тока по двухниточным РЦ обеспечивается с помощью дроссель-трансформаторов (ДТ), устанавливаемых с двух сторон от изолирующих стыков. Путевой ДТ имеет две обмотки: основную обмотку с большой площадью сечения проводов, подключаемую к рельсовым нитям, и дополнительную с большим количеством проводов малого сечения – для подключения источников питания или путевых приемников П. Средние точки основных обмоток смежных ДТ соединяются междроссельными перемычками. Конструктивно ДТ изготавливают одиночными (ДТ-1-150) и сдвоенными (2ДТ-1-150, два ДТ помещены в один корпус).
В сдвоенных дроссель-трансформаторах междроссельная перемычка устанавливается между основными обмотками внутри корпуса.
Общий тяговый ток IТ от тяговой подстанции ТП через контактный провод КП и токосъемник Т поступает на тяговый двигатель ТД электровоза, а далее через колесные пары – в рельсовые нити. Полутоки IТ/2 протекают в обход изолирующих стыков ″1″ через основные полуобмотки ДТ1, ДТ2 и междроссельную перемычку.
Тяговые полутоки IТ/2 в каждой рельсовой нити протекают в одном направлении. У следующего ДТ3 они, проходя через обе половины основной обмотки, стекаются к средней точке, и по междроссельной перемычке суммарный ток IТ попадает к средней точке ДТ4. Далее ток IТ разветвляется по обеим половинам основной обмотки ДТ4 и снова в виде полутоков IТ/2 протекает по рельсовым нитям до изолирующих стыков ″3″, которые обтекает с помощью ДТ5 и попадает на обратный полюс тяговой подстанции. Другая составляющая части тягового тока через ДТ6 протекает в соседние РЦ к следующим электропоездам. Подобным образом все остальные ДТ, установленные у изолирующих стыков на станциях и перегонах, проводят тяговый ток в обход изолирующих стыков и создают непрерывную электрическую цепь между тяговыми подстанциями. При электротяге переменного тока расстояние между тяговыми подстанциями может достигать 60 км.
При строгом соблюдении норм технического содержания напольного оборудования РЦ (прежде всего, исправность стыковых соединителей, заземлений контактных опор) тяговые полутоки обеих рельсовых нитей практически равны между собой. Нарушение этих норм приводит к асимметрии тяговых полутоков, что создает подмагничивание сердечников ДТ (при электротяге постоянного тока) или попадание токов асимметрии в аппаратуру питающих и релейных концов (при электротяге переменного тока). При этом оказывается неблагоприятное воздействие на работу РЦ и АЛСН. Асимметрия тягового тока в рельсовых нитях не должна превышать 15 А (4 % от общего тягового тока) при использовании дроссель-трансформаторов ДТ-1-150.
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Рис. 5.3. Схема пропуска тягового тока в двухниточных рельсовых цепях
Однониточные рельсовые цепи. На некодируемых станционных участках пути и в горловинах станций допускается применение однониточных РЦ при их длине до 500 м. Они проще по устройству и дешевле двухниточных РЦ с ДТ. Рассмотрим схемы двух смежных однониточных РЦ (рис. 5.4).
Смежные 1РЦ и 2РЦ разделяются электрически друг от друга изолирующими стыками, поэтому сигнальные токи IС от источников питания ИП1 и ИП2 протекают к путевым приемникам 1П и 2П только в пределах своих изолированных участков.
Основная часть тягового тока IТ протекает по рельсовым нитям (на рис. 5.4 обозначены жирной линией), которые соединяются у изолирующих стыков двумя рельсовыми соединителями (РС). Рельсовые соединители изготавливаются из многожильного медного провода сечением 50 мм2 – при электрической тяге переменного тока и 70 мм2 – при электрической тяге постоянного тока. Медный провод приваривается к стальным штепселям с резьбой. Крепление соединителей к рельсам выполняется с помощью гаек и контргаек. Тяговые рельсовые нити имеют выход на средние точки ДТ двухниточных РЦ.
В однониточных РЦ часть тягового тока ответвляется в другую рельсовую нить пути (изображена тонкой линией), протекает через приборы питающего и релейного концов. Сопротивления R3 служит для уменьшения этой части тягового тока и обеспечения основных режимов работы РЦ. Неравномерное распределение тягового тока по рельсовым нитям исключает возможность наложения устройств АЛСН на однониточные РЦ. Для исключения влияния тягового тока на работу путевого приемника на релейных концах применяются специальные фильтры, пропускающие только частоту сигнального тока.
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Рис. 2.4. Схема пропуска тягового тока в однониточных рельсовых цепях
По месту применения
Станционные, перегонные, разветвленные, неразветвленные.
Разветвленные рельсовые цепи. На станциях с электрической централизацией для контроля свободного состояния участков пути, стрелочных секций и наиболее эффективного использования путевого развития при поездной и маневровой работе станционные пути разбивают на отдельные стрелочные и бесстрелочные участки, которые оборудуют РЦ. Рельсовые цепи, контролирующие стрелочные секции, называют разветвленными.
В стрелочный участок не может быть включено более трех одиночных или двух перекрестных стрелочных переводов. В разные изолированные участки включают стрелки съезда, а также стрелки, по которым возможны одновременные невраждебные передвижения. С увеличением числа стрелочных переводов, включаемых в один изолированный участок, создается лишняя враждебность маршрутов, чем затрудняется эксплуатационная работа станции, а также усложняются процессы регулировки и ухудшаются условия выполнения режимов РЦ с боковыми ответвлениями. В то же время, выделение в изолированный участок каждой стрелки, в целях улучшения возможности эксплуатационной работы, приводит к повышенному расходу кабеля и аппаратуры, увеличению расходов на строительство и эксплуатацию устройств автоматики.
При оборудовании стрелочных секций разветвленными РЦ известны два способа изоляции: с параллельным и последовательным включением ответвлений. Первый способ, требующий минимального числа изолирующих стыков и рельсовых соединителей, а также обеспечивающий возможность наложения устройств кодирования АЛСН, является основным и получил широкое распространение как на крупных, так и малых станциях.
В соответствии с существующими правилами проектирования СЖАТ путевые реле устанавливаются на всех ответвлениях, длина которых превышает 60 м, а также на всех ответвлениях стрелочных участков – независимо от длины ответвлений, входящих в поездные маршруты приема и отправления, кроме ответвлений съездов и глухих пересечений.


Тональные рельсовые цепи
Надежность функционирования РЦ в бóльшей степени зависит от исправного состояния изолирующих стыков. Многочисленными исследованиями установлено, что из общего числа отказов в работе РЦ повреждения изолирующих стыков составляют около 30 %. В связи с применением электровозов с тиристорным регулированием мощности тяговых двигателей значительно увеличиваются помехи на частотах 50 и 25 Гц. В настоящее время все более широкое распространение на отечественных и зарубежных железных дорогах находят бесстыковые РЦ тональной частоты (ТРЦ). Они обладают рядом существенных эксплуатационных, технических и экономических преимуществ, в том числе могут работать без изолирующих стыков. Потребляемая мощность ТРЦ снижается в 5…10 раз по сравнению с традиционно применяемыми РЦ.
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6 Режимы работы и параметры рельсовых цепей

Учитывая особую роль РЦ, в СЖАТ, обеспечивающих безопасность движения поездов, расчет и анализ их работы производят в трех основных и двух дополнительных режимах. Основными являются нормальный, шунтовой и контрольный режимы. Дополнительными являются режимы автоматической локомотивной сигнализации (АЛСН) и короткого замыкания.
Нормальный режим – это такое состояние рельсовой цепи, когда рельсовая линия свободна от подвижного состава. При нормальном режиме (см. рис.5.1) сигнальный ток Iс протекает от источника питания по рельсовым нитям к путевому приемнику. Путевой приемник (реле) притягивает свой якорь и замыкает фронтовые контакты, чем фиксируется отсутствие подвижной единицы на контролируемом участке пути.
Шунтовой режим – это такое состояние рельсовой цепи, когда на рельсовой линии находится хотя бы одна колесная пара. При шунтовом режиме работы РЦ, когда подвижная единица вступает на контролируемый участок пути (рис. 1.3), рельсовые нити соединяются через малое сопротивление колесных пар КП. За нормативное значение сопротивления колесной пары, называемое нормативным шунтом, принято сопротивление 0,06 Ом. Это наибольшее сопротивление одной колесной пары с учетом переходных сопротивлений между бандажами и головками рельсов.
Большая часть сигнального тока Iс проходит через колесную пару (IШ) и только незначительная часть (IР) проходит через путевое реле (происходит шунтовой эффект). Путевое реле должно надежно отпустить свой якорь при непрерывном питании или не притягивать при импульсном и кодовом питании РЦ. Реле замыкает тыловые контакты, в результате чего фиксируется занятое состояние контролируемого участка пути.
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Выполнение требования к рельсовой цепи в шунтовом режиме может быть проверено двумя способами – по абсолютной шунтовой чувствительности или коэффициенту чувствительности РЦ к шунту. Абсолютная шунтовая чувствительность соответствует максимальному значению сопротивления поездного шунта, приводящего к отпусканию (непритяжению) якоря путевого реле. Для выполнения требования, предъявляемого к РЦ в шунтовом режиме, абсолютная шунтовая чувствительность в любой точке рельсовой линии должна быть больше или равняться нормативному значению шунта: 0,06 Ом.

Контрольный режим – это такое состояние рельсовой цепи, когда поврежден или изъят рельс. Для изучения физической сущности работ рельсовой цепи в контрольном режиме необходимо рассмотреть подробнее процесс растекания сигнального тока утечки от одной рельсовой нити (1Р) к другой (2Р). Схема растекания сигнального тока приведена на рис.5.4, а. Как видно из рисунка, сигнальный ток между рельсовыми нитями может протекать по двум ветвям:
– по верхнему слою балласта через сопротивление rи12 (поверхностная утечка);
– по нижнему слою балласта по цепи: 1Р – rи1 – земля – rи2 – 2Р (объемная утечка).
На электрифицированных железных дорогах к внешней рельсовой нити присоединяют заземления контактных опор ( rо ), сооружений и других конструкций. При этом общее сопротивление изоляции между рельсовыми нитями снижается, токи утечки увеличиваются, что существенно ухудшает работу рельсовой цепи.
В контрольном режиме работы РЦ в случае нарушения электрической целостности одной из рельсовых нитей ток I рк на входе приемника уменьшается, но не становится равным нулю из-за наличия обходных цепей. Для точного определения токов в путевом реле до и после повреждения рельсовой нити следует помнить, что каждый сколь угодно малый элемент рельсовой нити обладает сопротивлением, а между рельсовыми нитями, рельсом и землей – сопротивлением изоляции, т.е. рассматривать линию как цепь с распределенными параметрами. Расчет таких цепей представляет собой достаточно сложную задачу. С целью выявления качественной стороны процесса растекания сигнальных токов утечки при повреждении рельсовой нити, рассмотрим упрощенную электрическую схему РЦ, приняв параметры рельсовой линии сосредоточенными (рис.5.4, б).
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Рис. 5.4. Упрощенная электрическая схема рельсовой цепи в контрольном режиме: а – rи1 и rи2 − сопротивления изоляции первой и второй рельсовых нитей относительно земли для токов утечки по нижнему слою балласта (объемная утечка); rи12 − сопротивление изоляции для токов утечки по верхнему слою балласта (поверхностная утечка); rо − сопротивление заземления опор, присоединенных к рельсовой нити 2Р; б – ИП – источник питания рельсовой цепи; П – путевой приемник; Iс − сигнальный ток в начале рельсовой линии; I рк − ток путевого приемника; Ii− j − сигнальные токи, протекающие в отдельных ветвях рельсовой линии; (i, j − точки разветвления электрической цепи 1…5); 0 – земля (сопротивление земли принято равным нулю); rи12 и rи сопротивления изоляции токам утечки по верхнему слою балласта (поверхностная утечка); rи2 и rи сопротивления изоляции токам утечки по нижнему слою балласта (объемная утечка); rи1 − сопротивление изоляции исправной рельсовой нити относительно земли (объемная утечка)
Режим автоматической локомотивной сигнализации (АЛСН). В режиме АЛСН в кабину машиниста с питающего конца рельсовой цепи непрерывно передается в закодированном виде информация (код) о показаниях впередистоящего светофора.
Рассмотрим структурную схему системы АЛСН (рис.5.5). Система АЛСН состоит из путевых и локомотивных устройств. Путевые устройства включают путевой трансформатор ПТ, контакт трансмиттерного реле Т и датчик кодов типа КПТШ (на рис.5.5 не показан). На локомотиве устанавливают приемные катушки ПК1 и ПК2, фильтр Ф, усилитель У, дешифратор кодов ДШ, управляющий локомотивным светофором ЛС, на котором включаются огни, повторяющие показания проходных светофоров(св. 5 и св. 3), к которым приближаются поезда. При плохой видимости путевых светофоров машинист руководствуется показаниями локомотивного светофора и производит своевременное торможение для остановки поезда перед светофором с запрещающим (красным) огнем.
В настоящее время на сети железных дорог РФ широко распространенной системой регулирования движения поездов на перегонах является трехзначная АБ числового кода, в которой связь между светофорами осуществляется с помощью кодовых РЦ. В этой системе по РЦ передаются числовые кодовые сигналы в виде импульсов переменного тока. Эти сигналы используются как для работы АБ, так и АЛСН.
При отсутствии поезда на блок-участке между светофорами 3 и 5 от светофора 3, в зависимости от его показаний, путевым трансмиттером (КПТШ) и контактом реле Т вырабатывается код зеленого (З), желтого (Ж) или красно-желтого (КЖ) огня, соответствующий трем, двум и одному импульсу тока. Затем следует удлиненная пауза и формирование кодовых посылок повторяется. Реле Т своим контактом замыкает цепь переменного тока (между полюсами ″ΠΧ″ и ″ΟΧ″) первичной обмотки путевого трансформатора ПТ. Таким образом, при каждом замыкании контакта реле Т в рельсовые нити посылается импульс переменного тока. Количество импульсов в цикле (между удлиненными паузами) зависит от показания светофора 3. На противоположном конце блок-участка коды воспринимаются импульсным реле И, дешифрируются и на светофоре 5 зажигается, соответствующий принятому коду огонь.
При вступлении поезда на блок-участок рельсовые нити шунтируются колесной парой КП, импульсное реле прекращает работу, на светофоре 5 зажигается красный огонь, а кодовые сигналы, посылаемые навстречу поезду, принимаются локомотивными катушками ПК1 и ПК2.
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Рис. 5.5. Структурная схема системы автоматической локомотивной сигнализации
В зависимости от принятого кода на локомотивном светофоре ЛС загорается одно из сигнальных показаний – зеленый, желтый или красно-желтый.
При отсутствии импульсов и проезде напольного светофора с красным огнем на локомотивном светофоре загорается красный огонь, а при отсутствии импульсов и проезде напольного светофора с разрешающими показаниями лунно-белый огонь.
Для надежной работы локомотивных устройств под приемными катушками, при нахождении подвижной единицы на самом удаленном расстоянии от питающего конца рельсовой цепи, должны протекать нормативные токи:
– 1,2 А – при автономной тяге;
– 2,0 А – при электротяге постоянного тока;
– 1,4 А – при электротяге переменного тока.
Режим короткого замыкания – это такое состояние рельсовой цепи, когда подвижная единица находится на питающем конце рельсовой цепи. По режиму короткого замыкания производят расчет потребляемой рельсовой цепью мощности от источника питания. На основании выполненных расчетов производят выбор трансформатора или преобразователя частоты требуемой мощности. При этом источники питания должны обеспечить длительную работу рельсовой цепи в режиме короткого замыкания. В отдельных типах рельсовых цепей (с емкостными ограничителями тока – резонансные) мощность источника питания может определяться по нормальному режиму, так как в режиме короткого замыкания они потребляют мощность меньшую, чем в нормальном режиме.
Первичные и вторичные параметры рельсовой линии.
Для нормальной работы путевого приемника необходимо правильно выбрать мощность и напряжение источника питания, с учетом компенсации потерь энергии на отдельных участках РЦ. Если известны параметры аппаратуры релейного конца, то напряжение Uк и ток Iк в конце рельсовой линии можно считать известными величинами, а напряжение Uн и ток Iн в начале рельсовой линии рассчитываются по известным формулам:
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Как следует из уравнений (1.1) и (1.2), изменения напряжения и тока в рельсовой линии определяются ее электрическими параметрами: сопротивлением изоляции rи и сопротивлением рельсовой петли z . Как у любой линии связи и электропередачи, у рельсовой линии эти величины называют первичными параметрами. Особенностью рельсовой линии является ее низкое сопротивление изоляции.
Сопротивление zв – волновое сопротивление и γ – коэффициент распространения волны называют вторичными (волновыми) параметрами рельсовой линии. Физический смысл этих величин подробно рассматривается дисциплиной ″Теоретические основы электротехники″.
При расчетах и в справочной литературе первичные параметры представляют удельными величинами, отнесенными к одному километру длины рельсовой линии. Они обозначаются малыми буквами и имеют следующую размерность: (z)Ом/ км, (rи )Ом• км. Реальные сопротивления изоляции Rи и петли Z для конкретной длины рельсовой линии l при известных их удельных значениях определяются по формулам, Ом :
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Нормативные значения сопротивления изоляции (rи). Многолетним опытом эксплуатации РЦ установлено, что при слабом загрязнении поверхности и старых деревянных шпалах минимальные удельные сопротивления изоляции при использовании различных материалов балласта находятся в следующих пределах:
– для щебеночного – 2 Ом⋅км;
– для гравийного – 1,5 Ом⋅км;
– для песчаного –1 Ом⋅км.
Сопротивление изоляции зависит от состояния балласта и принимает следующие значения:
– при мокром балласте – 1 Ом⋅км;
– при влажном балласте – 2 Ом⋅км;
– при сухом слабо промерзшем балласте – 50 Ом⋅км;
– при сильно промерзшем балласте – 50…100 Ом⋅км.
Эти параметры обеспечиваются при наличии зазора между подошвами рельсов и балластом не менее 3 см. Подошвы рельсов от железобетонных шпал, обладающих низким сопротивлением, изолируются специальными резиновыми прокладками. Лучшим материалом для балластного слоя, с точки зрения изоляции между рельсовыми нитями, а также рельсами и землей, является щебень.
Минимальное значение сопротивления изоляции для всех типов материалов балласта принимается равным 1 Ом·км.
Сопротивление рельсовой петли (z). Сопротивление рельсовой петли (двух рельсовых нитей) складывается из сопротивления собственно рельсов и стыков. Полное удельное сопротивление рельсовой петли переменному току является комплексной величиной и характеризуется модулем и фазовым углом: z= [z]еjφр Ом /км. Сопротивление рельсовой петли при наиболее употребительных частотах сигнального тока составляет:
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7 Основные элементы рельсовых цепей

Аппаратура ТРЦ.
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усилителей.
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8 Двухпутная автоблокировка постоянного тока с односторонним движением
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9 Двухпроводная схема изменения направления движения
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10 Двухпутная автоблокировка постоянного тока с двусторонним 
движением
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11 Принципы построения трехзначной числовой кодовой автоблокировки переменного тока

На участках с электротягой на постоянном и переменном токе нельзя применять импульсные рельсовые цепи постоянного тока, так как в рельсовой цепи, кроме сигнального тогка, будет протекать тяговый ток, который может оказывать мешающие и опасные влияния на аппаратуру рельсовой цепи. Для защиты от мешающих влияний тягового тока необходимо, чтобы вид сигнального тока отличался от вида тягового тока. По этой причине при электротяге на постоянном токе применяют рельсовые цепи переменного тока частотой 50 Гц. На участках с электротягой переменного тока частотой 50 Гц нужно, чтобы частота сигнального тока рельсовой цепи отличалась от частоты как основной, так и высших гармоник тягового тока. В этих условиях можно применять рельсовые цепи переменного тока частотой 25 и 75 Гц.
В устройствах автоблокировки для участков с электротягой на переменном токе применяют рельсовые цепи частотой 25 Гц. Чтобы исключить влияние тягового тока, путевые реле включают через защитные фильтры, которые пропускают сигнальный ток и подавляют тяговый ток и его гармоники.
Кроме мешающих влияний, нужно учитывать и опасные влияния тягового тока. Так, например, при повреждении фильтра путевое реле может возбудиться от тягового тока при занятой рельсовой цепи, чем создаётся опасная ситуация. Чтобы исключить опасные влияния тягового тока, следует применять рельсовые цепи не с непрерывным, а с импульсным питанием. Если путевое реле работает в импульсном режиме, то это означает, что тяговый ток не оказывает опасное влияние; если оно получает непрерывное питание, то это является признаком опасного влияния тягового тока.
На участках с электротягой переменного и постоянного тока используют автоблокировку в комплекте с автоматической локомотивной сигнализацией АЛС. При применении устройств АЛС необходимо передавать сигнальные показания путевых светофоров на локомотив. Наиболее удобно и экономично это сделать, если рельсовую цепь использовать не только для контроля состояния блок-участка, но и как канал связи для устройств автоблокировки и АЛС. По этому каналу можно передавать различные сигнальные приказы для работы АБ без примене-
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Основные элементы кодовой АБ
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12 Двухпутная трехзначная кодовая автоблокировка переменного тока с односторонним движением поездов
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13 Двухпутная трехзначная кодовая автоблокировка переменного тока с двусторонним движением поездов

[image: ]
[image: ]
[image: ]


[image: C:\Documents and Settings\KramerVA\Local Settings\Temporary Internet Files\Content.Word\img2.8.jpg]
[image: ]
[image: ]

[image: ]
[image: ]


[image: ]
[image: ]

14 Двухпутная четырехзначная кодовая автоблокировка переменного тока
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15 Общие принципы построения однопутной автоблокировки
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16 Четырехпроводная схема изменения направления движения
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17 Принципы построения однопутной трехзначной кодовой автоблокировки переменного тока
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18 Однопутная автоблокировка постоянного тока

[image: ]

[image: C:\Documents and Settings\KramerVA\Local Settings\Temporary Internet Files\Content.Word\img3.5.jpg]
[image: ]
[image: ]
[image: ]
[image: ]

[image: ]

19 Числовая кодовая автоблокировка переменного тока
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20 Системы АБ с централизованным размещением аппаратуры. Принципы размещения аппаратуры, алгоритмы работы по управлению и контролю

[image: ]


[image: ]
[image: ]
[image: ]

[image: ]
[image: C:\Documents and Settings\KramerVA\Мои документы\Книги\Сх. ПСА с изм\Схемы глава №4\img4.12.jpg]
[image: ]
[image: ]
[image: C:\Documents and Settings\KramerVA\Мои документы\Книги\Сх. ПСА с изм\Схемы глава №4\img4.9.jpg]
[image: ]

[image: ]
[image: ]


[image: ]
[image: C:\Documents and Settings\KramerVA\Мои документы\Книги\Сх. ПСА с изм\Схемы глава №4\img4.11.jpg]
[image: ]

[image: ]

21 Схемы управления огнями светофоров в АБТЦ
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22 Схемы замыкания блок-участков перегона в АБТЦ
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23 Схемы контроля проследования поезда по перегону в АБТЦ
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24 Схемы размыкания блок-участков перегона в АБТЦ
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25 Схемы кодирования рельсовых цепей в АБТЦ
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26 Схемы контроля жил кабеля рельсовых цепей в АБТЦ
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27 Схемы линейных цепей в АБТЦ
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28 Принципы и алгоритмы автоматического регулирования скорости движения поезда
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29 Системы и устройства автоматической локомотивной сигнализации
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30 Комплексные локомотивные устройства безопасности
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31 Принципы построения и алгоритмы работы полуавтоматической блокировки
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Аппарат управления РПБ
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32 Однопутная релейная полуавтоматическая блокировка
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33 Двухпутная релейная полуавтоматическая блокировка
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34 Схемы аппаратуры блок-постов
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35 Принципы построения и алгоритмы работы автоматических ограждающих устройств на переездах
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идущего с максимальной скоростью, по участку длиной, равной разности между фактической и расчетной длинами участка приближения и составляет время   t3.
                                       tз   3,6
Переезд закрывается только после окончания выдержки времени этих элементов, чем исключается преждевременное закрытие переезда и вынужденные задержки движения автотранспорта. Однако при приближении поездов с более низкими скоростями элементы задержки не компенсируют излишек времени извещения и переезд закрывается на расстоянии больше расчетного.
Для переездов без шлагбаумов и переездов со шлагбаумами, перекрывающими не более 2/3 проезжей части дороги, lпер определяется как расстояние от наиболее удаленного от ближайшего рельса переездного светофора (шлагбаума) до противоположного крайнего рельса плюс 2,5 м.
Для переездов с четырьмя  шлагбаумами, полностью перекрывающими  проезжую  часть  автодороги, lпер определяется как расстояние между линиями  установки  шлагбаумов на въезде и выезде с переезда.
Полученная величина lпер округляется до ближайшего большего целого числа.
  При расчете длины участка приближения принимают минимально допустимое время извещения при автоматической светофорной сигнализации с полушлагбаумами lmin = 30 с; при автошлагбаумах, перекрывающих полностью переезд, а также оповестительной сигнализации 40 с. 
  Для определения длины участка приближения можно пользоваться справочными таблицами, в которых показаны расчетные длины участков приближения (м) при различных скоростях движения поездов, в зависимости от длины переезда (м) и времени извещения (с).
tбл1(2)у - время повторного включения переездной сигнализации при длительной занятии  первого (второго) участка за переездом (с),
Для переездов с рельсовыми цепями с изолирующими стыками расчет tбл ,  следует производить по формулам     (1)  или  (2)
                                  tбл       (1)
                                          tбл       (2)
          где :  Vcp - средняя скорость движения грузовых поездов (км/ч),
 l у  -   длина   рельсовых   цепей   участка   извещения   для   поездов   встречного направления - участка удаления (м),
l п - максимальная длина грузового поезда (м).
Формулой   (1)  следует пользоваться в том случае, когда блокирующее реле Б в схеме фиксации проследования переезда включается после проследования "хвостом" поезда начала рельсовой цепи участка удаления, а формулой  (2) - когда реле Б включается от вступления "головы" поезда на рельсовую цепь участка удаления.
При наличии в схеме фиксации проследования переезда двух блокирующих реле
(например БЖ и БЗ), расчет следует выполнить для каждого реле отдельно.
    Vcp  принимается равной 50 км/ч при установленной максимальной скорости  движения грузовых поездов 80-90 км/ч.  При меньших скоростях движения Vcp принимается равной 0,5 - 0,8 от максимальной скорости движения грузовых поездов на участке.
Для переездов с бесстыковыми рельсовыми цепями тональной частоты ТРЦ расчет  tбл 3у,    tбл 4у  (третьего и четвертого) участков следует выполнять по формуле:
                                 Tбл    
Vср  - должна быть равна 50 км/час    
где lдш – зона дополнительного шунтирования рельсовой цепи
Для автоблокировки типа АБТЦ или АЛСО величина  принимается равной 40 м, а в остальных случаях
 lдш = 120 м для ТРЦ частотой 420, 480, 580 Гц
 lдш = 40 м для ТРЦ частотой 720, 780 Гц
lдш = 20 м для ТРЦ частотой 4,5 – 5,5 кГц

36 Аппаратура и устройство АПС. Схемы светофорной сигнализации и управления автошлагбаумами
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37 Схемы АПС на перегонах с автоблокировкой постоянного тока
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38 Схемы АПС на перегонах с двухпутной автоблокировкой переменного тока
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39 Схемы АПС на перегонах с однопутной автоблокировкой переменного тока
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40 Схемы АПС на перегонах с автоблокировкой оборудованной тональными рельсовыми цепями
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41 Схемы АПС на перегонах, оборудованных полуавтоматической блокировкой
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42 Устройства заграждения железнодорожных переездов
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43 Схемы увязки станционных и перегонных устройств по приему

Двухпутная АБ переменного тока с двусторонним движением.
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Увязка АБТЦ со станционными устройствами.
[image: ]
[image: C:\Documents and Settings\KramerVA\Мои документы\Книги\Сх. ПСА с изм\схемы глава№5\img5.7.jpg]
[image: ]
[image: ]

44 Схемы увязки станционных и перегонных устройств по отправлению

Двухпутная АБ переменного тока с двусторонним движением.
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Однопутная АБ переменного тока с двусторонним движением.
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Увязка АБТЦ со станционными устройствами.
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45 Кодирование станционных рельсовых цепей
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46 Автоматизированная система диспетчерского контроля АСДК
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47 Аппаратно-програмный комплекс диспетчерского контроля
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48 Организация технической эксплуатации перегонных систем автоматики. Причины, проявления и последствия отказов перегонных систем
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49 Методы поиска и устранения отказов перегонных систем автоматики. Мероприятия по предупреждению отказов перегонных систем

Под эксплуатационной надежностью устройств СЦБ понимается их способность обеспечивать безопасное и бесперебойное движение поездов в заданных режимах и условиях применения, технического обслуживания и ремонта в течение всего периода эксплуатации 
Устройства (системы) и их отдельные элементы могут находиться в исправном или неисправном состояниях. Исправное — это состояние, в котором устройство выполняет свои функции правильно и в полном объеме, и значения всех параметров устройства находятся в пределах, установленных технической документацией. Если одно из перечисленных условий не выполняется, то считается, что устройство находится в неисправном состоянии. Будучи неисправным, устройство либо может частично выполнять свои функции (работоспособное состояние), либо полностью не может выполнять свои функции (неработоспособное состояние).
Событие или явление, вызвавшее переход устройства из исправного в работоспособное состояние, называется повреждением, а переход из исправного или работоспособного в неработоспособное состояние — отказом. Действия эксплуатационного персонала, переводящие устройство из неисправного состояния в исправное, называются восстановлением.
В зависимости от причин возникновения отказы (повреждения) устройств СЦБ можно разделить на три группы: конструкционные, производственные и эксплуатационные 
Причинами конструкционных отказов являются ошибки, допущенные в процессе конструирования (проектирования) устройств: недостаточная защищенность от воздействий внешней среды, механических, электрических или электромагнитных влияний; неправильный выбор материалов, из которых изготавливаются устройства; ошибки в типовых материалах для проектирования или в конкретных проектных (схемных) решениях и т.п.
Причинами производственных отказов являются нарушения технологии производства (изготовления), сборки, строительства и монтажа устройств: механические или термические перегрузки и повреждения; некачественная пайка или сварка; чрезмерное натяжение или повреждение монтажных проводов; нарушение правил прокладки кабелей и др.
Причинами эксплуатационных отказов являются нарушения технологии обслуживания и ремонта (неправильное или несвоевременное выполнение установленных регламентных работ, нарушения действующих инструкций и других нормативных документов), изменение режимов и условий эксплуатации (воздействия окружающей среды, механические и электрические перегрузки), старение и износ оборудования.
В зависимости от характера изменения значений параметров устройств СЦБ отказы делятся на внезапные, постепенные и перемежающиеся. Внезапные отказы, характеризующиеся резким (скачкообразным) изменением параметров, происходят из-за изменения погодных условий или режимов эксплуатации устройств, неправильных действий работников различных служб и по другим причинам. Постепенные отказы, характеризующиеся плавным (постепенным) изменением параметров, отражают процессы старения и износа аппаратуры, разрегулировки механических и электрических параметров. К перемежающимся относятся многократно возникающие и самоустраняющиеся отказы, вызванные периодическим выходом значений параметров устройств СЦБ за установленные (допустимые) пределы.
Отказы устройств СЦБ вызывают задержки поездов, а в некоторых случаях — при неправильных действиях эксплуатационного персонала — могут привести к аварийным ситуациям. Поэтому одной из важнейших задач электромонтера, электромеханика и других работников дистанций сигнализации, централизации и блокировки является обеспечение безопасной и бесперебойной работы устройств СЦБ.
Под повышением надежности устройств СЦБ следует понимать уменьшение количества отказов и сокращение времени восстановления. Для разработки мероприятий по повышению надежности устройств СЦБ необходим глубокий и всесторонний анализ информации об отказах, позволяющий вскрыть их реальные причины.
Основными мероприятиями, направленными на уменьшение количества отказов устройств СЦБ, являются:
• неукоснительное соблюдение графика технического обслуживания устройств — выполнение регламентных работ в полном объеме, в установленные сроки и с высоким качеством; укомплектование бригад и участков высококвалифицированными специалистами (электромонтерами, электромеханиками, старшими электромеханиками и др.); создание специализированных бригад для выполнения отдельных, наиболее сложных видов работ;
• разработка и внедрение в эксплуатацию элементов и устройств СЦБ, обладающих лучшими надежностными характеристиками, а также необслуживаемого и малообслуживаемого оборудования; схемно-конструктивные усовершенствования аппаратуры с учетом конкретных условий эксплуатации; резервирование наиболее ответственных или наименее надежных элементов; замена контактных устройств на бесконтактные; усиление входного контроля качества поставляемого оборудования перед вводом в эксплуатацию;
• совершенствование методов и средств технического обслуживания устройств СЦБ — переход к стратегии обслуживания «по фактическому состоянию» на основе внедрения автоматизированных средств диагностирования, что позволит фиксировать предотказные состояния устройств и предотвращать значительное количество постепенных отказов.
Время восстановления устройств СЦБ складывается из времени фиксации факта отказа (повреждения), времени оповещения эксплуатационного персонала об отказе, времени следования эксплуатационного персонала к месту отказа, времени поиска и устранения причины отказа, времени проверки восстановления нормальной работы устройств. Основными мероприятиями, направленными на сокращение времени восстановления, являются:
• непрерывное повышение квалификации эксплуатационного персонала для обеспечения глубокого знания обслуживаемых устройств, возможных неисправностей, их причин и проявлений, методов поиска и устранения причин отказов и методов выявления предотказных состояний;
• совершенствование системы организации восстановительных работ, включая взаимодействие с работниками других служб; обеспечение эксплуатационного персонала транспортными средствами для скорейшей доставки к месту отказа, необходимыми измерительными средствами, а также запасом оборудования и материалов;
• широкое внедрение в эксплуатацию систем и устройств СЦБ, обладающих встроенными средствами диагностирования, систем с централизованным размещением аппаратуры, а также автоматизированных систем диагностирования и непрерывного мониторинга технического состояния устройств СЦБ.

Характерным проявлением повреждения сигнальной точки числовой кодовой автоблокировки переменного тока является горение красного огня на проходном сигнале при свободности блок-участка, ограждаемого этим сигналом, или хаотичная смена огней на светофоре. Причиной такого повреждения может быть отказ аппаратуры питающего или релейного конца, отказ в рельсовой цепи. Поиск отказа, как правило, следует начинать с релейного конца по месту нахождения сигнала с ложным запрещающим показанием. Для определения места отказа необходимо вызвать по радиосвязи машиниста поезда, чтобы узнать в каком месте блок-участка (км, пк) восстановилось кодирование.
Алгоритм поиска отказов в сигнальной точке числовой кодовой автоблокировки представлен на следующей странице.
Проверка импульсно-проводной автоблокировки, как и в кодовой автоблокировке, по возможности начинается с той точки, на которой зафиксировано неправильное показание сигнала, чаще всего это горение красного огня при свободном состоянии ограждаемого блок-участка. В первую очередь проверяется состояние линейного реле и работа маятникового трасмиттера.
[image: C:\Documents and Settings\KramerVA\Local Settings\Temporary Internet Files\Content.Word\Новый рисунок.bmp]
Чтобы убедиться в исправности рельсовой цепи, необходимо измерить напряжение на рельсах питающего конца. Убедившись в нормальном состоянии рельсовой цепи, целесообразно проверить режим работы линейной цепи. Варианты повреждений между сигнальными точками:
- обрыв провода; 
- сообщение проводов; 
- обрыв рельсовой нити; 
- замыкание рельсовых нитей; 
- одна из жил или обе имеют пониженное сопротивление изоляции.
При отыскании повреждений на релейном конце прежде всего проверяют, нормально ли работает импульсное путевое реле и стоит ли под током его повторитель. Выключенное состояние повторителя при нормальной работе путевого реле вероятнее всего может быть вызвано отказом одного из элементов дешифратора.
Алгоритм поиска отказов импульсно-проводной автоблокировки представлен ниже:
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50 Нормы проектирования перегонных систем автоматики. Методика проектирования автоблокировки

Путевой план перегона.
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PesibcoBbie nenu yacroroit 25 ' nUTalOTCs OT JIEKTPOMATHUTHBIX CTATUUECKHX Npeobpaso-
patenei yactoTsl tuna ITY 50/25. OcHoBHOE IMTaHKWE aBTOOJIOKMPOBKH OCYLICCTBIACTCH OT
BbIcokoBonbTHOH muauu BJI CIIB, a pescpsHoe nutanne — ot cuctemsl JAI1P (1Ba nposoga—
PENbC) KOHTAKTHOH CCTH.

C BBeZEHHEM CKOPOCTHOTO ABHXKCHHS N0 BUITHCh HOBbIE TpeboBaHUA K obecrneueHuo besonac-
HOCTH IBUKEHHUA TI0€3/10B, HEOOXOAMMOCTH COKPALLICHHS IKCIU1yaTAIIMOHHBIX paCX0I0B HA TEXHH-
geckoe 0C/yKUBAaHKE, OBBILIEHHIO HAACKHOCTH paboThl YCTPOHCTB, KOTOPHIE 00YCTOBHIN CO-
371aHKMe HOBOH JIeMEHTHOI 6a3bl, HOBBIX CUCTEM aBTOGIOKUPOBKH U coBepiuciicrBoBanua AJICH.

IMpu paspaboTke HOBBIX CUCTEM YYHTBIBAIMCH HENOCTATKH CYIIECTBY(OIHX CHCTEM dBTODI0-
KHPOBKH M ABTOMAaTHYECKOM JIOKOMOTHBHOMN CUrHaNU3aLilM, TAKUE, KAK: HEHAIEKHOCTb U Heyc-
TOHYUBOCTB pabOThI PENLCOBOH 1IETH H3-3a HU3KOTO COTIPOTHBIICHHS DalIIacTa: yCJIOKHEHUE pa-
OOTHI pesTLCOBOM IEMH U3-3a HEOOXOAUMMOCTH KaHATM3AIMK TATOBOTO TOKA C MOAKJIIOYEHUCM
JPOCCENb-TPaHCHOPMATOPOB U BOSHHKHOBEHUSA ONACHBIX U MELIAIOIUX BIIMAHUH TATOBOTO TOKA;
JEIIEHTPATU30BAHHOE PA3MELICHUE annaparyphl; OrpaHueHHas MHPOPMATHBHOCTE CHCTEMBI
AJICH; Bo3MOXHOCTb 11po€31a 3aNpeLlafonero nokazaHus cBerohopa, U IpyTUE.

Hossie cucreMsl cTposaTes Ha HOBOH 3NeMeHTHOH 6a3e ¢ MPHMEHEHUEM UHTErPAbHBIX MHUK-
POCXEM ¥ TOHANBHLIX PEJIbCOBLIX LiETICH. ABTOOJIOKHPOBKA C TOHAIBHEIMH PENTbCOBBIMH LIETISIMU
MMEET BBICOKYIO H/IEKHOCTD, BbICOKHH KOI(GMIMEHT BO3BpaTa NyTEBOTO TIPUEMHMKA, BHICO-
KYIO TIOMCXO3aMUIIEHHOCTD U 3AMUILEHHOCTE OT BIUSAHUN TsAroBoro tokd. Ha ocHose Tonalib-
HBIX PENILCOBBIX IIeNel pazpaboTaHbl U GYHKUUOHUPYIOT Pia CUCTCM aBTOOJI0OKMPOBKH C JELEH-
TPANHU30BAHHBIM M IICHTPATU30BAHHBIM PAa3MEIEHHEM TOHAJIBHBIX PelbCOBBIX Lieneii: TPLI-3
(Tperbero nokosenus) ¥ TPL-4 (yerBepTOro nokoneHus).

B TPLI-3 Hecymumy YacToTamu ABISAIOTCS 4ACTOTH B AManasone 420—780 I'y; a B TPI[-4 —
4—6 k1 ¥ yacTOTAMU MOZYISLUK B 00OMX TUIAX TOHAIBHBIX PCIIBCOBBIX Lened -- 8 u 12 I'u.
Cpok ci1yx6bl anmapaTypbl pesbcoBbIX 1eneil coctaniser 10—15 net. Penbcosrie nenu TPI]
paboTa0T R COBPEMEHHBIX CUCTEMAX aBTODJIOKUPOBKU:

LIAB-AJICO — aBTOONOKMPOBKA ¢ NEHTPATU3OBAHHBIM pasmeliieHreM annapaTypsl TPLI-3.
JBikeH1e NOe30B OCYIIECTBIAETCA 110 CUrHAIAM aBTOMATHYCCKOMH JIOKOMOTHBHOM CHIHAIM3A-
mn AJICH, nyTtessie cBeTOGOPBI U U30IUPYIOLIHE CTHIKK B ABTOOJIOKHPOBKE OTCYTCTBYIOT. Pac-
CTOSIHME MEXY TyHKTaMU pasMemcHus anmapatypsl B cucteme LIAB-AJICO cocraBnser npu
aBTOHOMHOH Tsre 10 30 KM, a NP NEKTpoTAre — 10 20 KM;

IHABc — aBTOOIOKMPOBKA C LEHTPAIH30BAHHBIM PA3MEICHHEM AMTAPATYPHI U {1y TCBHIMH
cBeToopaMu. B npenenax BI0K-yuacTKa npuMeHAIOTCs pesbeoBbie nenu TPLE-3 6e3 nzonupyro-
X ¢TbIKOB. Ha rpaHune GJI0K-y4acTKa U30IUpYIOLIME CTBIKU YCTAHABIUBAIOTCH,

ABTI s ITAB — aBToOIOKMpPOBKA C LIEHTPATM308aHHBIM pasMeElLCHHEM annapatypsl TP u ¢
MyTeBhIMU cBeTodopamu. B penbeossix nemsix tuna TPL{-3 u3ompyollie CThIKM HE ITPHMEHAIOTCS;

ABT — aBTOONOKUPOBKA ¢ IEICHTPAIM30BAHUBIM pasmelenueM annaparypsl TPLL, nyresbr-
MH cBeTohOpamMK U PEbeoBbLIMH 1IENSAMHE Oe3 usomupylomux cruikoB. Ha 6nok-ywacTke Henonpsy-
eTcsl AB4 THNa penbeoBbix uenei TPL-3 u TPLI-4; TPL{-4 onpeneiser rpaHuiy 010k-yqacTka;

ABTc — aBTOGNOKMPOBKA € JEIEHTPANTU3OBAHHBIM Pa3MEILCHUCM anmapaTypbl U TyTEBbIMU
cBETOOPAMH 115l YUACTKOB € TOHWKEHHBIM CONMpOTHRIICHHEM Darutacta. PenscoBsie uemu TPII-3,
1IpUMEHACMBIE B Npe/ieax OOK-yuacrka, HConb3ytoTes 6e3 u3ommpyroimx creikos. Ha rpanune
ONOK-y44CTKa U30JMPYIOLIHE CTHIKM YCTAHABIUBAIOTCA.

AHAIIOroM uYMCIOBOH KOJOBOIl aBTOOIOKUPOBKH BIISETCA MUKPO3IIEKTPOHHAA aBTOONOKH-
poBka wucioBoro koga — K2b-1 u K2b-2 (K2B). K3b nocTpoeHa Ha MUKPOTIPOLIECCOPAX H
MHUKPOCOOPKAX, YTO TIPEATIONATAET YBEJUMEHHE CPOKd CTyXObl 10 10—15 neT ¢ uckmoyenuemM
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Cocrosnue neneit cxeMbt aBroOIOKUPOBKU (puc. 2.7) cOOTBETCTBYET ONHOCTOPOHHEMY IBH-
JKEHHIO TT0e3/10B. [l opraHu3anMu ABYCTOPOHHErO IBHXXKEHHS HEOGXOAMMO B Ka/IOM peleii-
HOM IIKay YCTAHOBUTDb IEPEMbIYKH B LENAX perte Harpabiedusa H 1 ero mosropurens pene ITH.

MNMonHas cxeMa CUrHANBHON YCTAaHOBKA ABTOOROKHPOBKH BIITIOYAET B ceBs LEMH: PENLCOBYIO,
JIMHEHHYI0, CHTHAIBHYIO, KOXUPOBAHAA, H3MEHEHHS HANMPABJIEHHA, TBOHHOrO CHHXEHUA Harps-
SKEHHS, YaCTOTHOrO JMCHETUEPCKOrQ KOHTPONA (He MOKa3aHAa), AEKTPOIHTAHHA.

Ha xaxmo#t cMrHaJIbHOM ycTaHOBKe /U1s PAGOTHI CXeMbI B OGOMX HAIPABJICHMAX NPHMEHEHA
pefteiiHas anmaparypa, 0603HaueHHe, THI M HA3HAYEHHE KOTOPOH PHBEIEHBI HHXKE.

W (MMI111-03) - uMmmyabenoe nyTesoe pene;

I1 (AHL2-700) - — nyTeBoc pene;

MT (MT-1) — MaATHUKOBbIH MyTEBOI TPaHCMATTED;

JI (KL 1-280) -— muneiinoe pene;

C (AHLLIM-2-380) — cHraanbroc pene;

O (AOLLI2-180/0.45) — ornesoe pere;

KO (HM1112-900) - orHeBoe pene KpacHOTo OTH#;

JCH (AHLI5-1600) — pene ABOHHOrO CHHXEHNUA HATIPSKCHNAL

H (K1111-280) — pene nanpaBrexus;

JIKB (AHIII2-40) — gononsATERsHOE KOAOBO-BKITIONAKOINES pene:

T (TLI-65B) -— TpaHCMHTTEpHOE pene:

AT (THI-65B) -— JONORHUTENLHOC TPAHCMUTTEPHOE PEIIE;

MH (HMUIMI-360) — noBTOpUTENS pene HAIPABICHUA. R ;

Paboma cxemol 6 NPasuTLHOM HANPAGIEHUN OBUICEHUA. Hpﬂ yCTaHOBJ'IeHHOM MPaBHIIBHOM Ha-
MPABNEHUH ABUXKEHHS, T.€. 10 CHTHAIAM aBTOGIOKHPOBKH H ABTOMATHUECKOH TIOKOMOTHBHOMH CHI-
nHammsaimy AJIC u 3aHsToM 6r1ok-ydactke 311 paboTa cxeMbl IPOTEKAET CHEAYIOUINM 06Pa30M.

WimnymecHoe nyteBoe pese Y, ycranosnennoe B pesteitHoM iikady cbeTodopa 1, npexpawaer
paboTtats B UMnyIhcHOM pexkuMe. [Ipekpaiaercs pabora peneitHoro nemmgparopa AP, mpu sTom
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nytesoe pene I 1 ero nosroputeny ITU, TIN 1, T11 B penefinoM wkady ceerodopa | obecrounsaror-
s, pa3sMblkast Lienb MUTAHHA JIMHEHHOTo peie JI, YCTAHOBJIEHHOTO B PENEHHOM IUKady CHTHATBHOM
ycranosky 3. (DporTOBBIM KOHTaKTOM IuHEiHOrO pene J1 Brikmouaercs pene C. Oriyerus axops,
pedie C ThUIOBLIMM KOHTAKTAMM BKIIIOUAET HA CBeTOGOPE 3 TaMITy KPACHOTO OTHS TIO LETH

C-R-JICH-[0-IH~ C ~{Kf- C- MC.

Ornepoe pesie kpacHoro orist KO Haxomurcs B Bo30Y»IEHHOM COCTOSHNH, KOHTPOJIHPYS CO-
CTOSHHME NaMITH KpacHoro orxs. Kpome Toro, ero KOHTaKTaMH 3aMBIKAIOTCs LierH IepeJadu HH-
dopMauHK 0 COCTOSIHUM TaMIIbl KpACHOTO OTHs 1o cucteme YJIK Ha crauuuio (B cxeMe He noka-
3ano). Hutanue pene KO ocyimectsnsercs oT HCTounuka nocrosiHHOro Toka (I1, M) uepes
TBUIOBOI KoHTaKT pefe C u Pppourosoit koHTakT pee O.

Penbcoas nernp 6mok-yuacrka 5I1 cBobogHa OT MOABHKHOTO COCTaBa, TOITOMY HMIYIBCH C
BXOJHOI'O KOHHA PeNbCOBOM LIENH MOCTYIIAIOT Ha BBIXOAHOH KoHed. MIMITynbcHOe nyTeBOE pelle,
YCTAHOBJICHHOE Ha BBIXOJHOM KOHLE PelibcoBoit tenin STI, paboTaeT B uMniyabcHoM pexume. Ot
KOHTaKTa umilyabcHoro peie M paboraer nemudparop AWP, Ha Beixone koToporo Bo30yxaa-
1oTcs penie I v ero nosropurenu. Jluneitnoe pene JI, ycraHoBaeHHOE B peseifHoM mxady cur-
HAIILHOH yCTaHOBKH 5, Bo30yKaaeTcst TokoM obpaTHOM HOXAPHOCTH OT NUHelHo# 6aTapeu JIII,
JIM, naxonasuieiics B penednom mkady ceetodopa 3 no nenu

JIM -0~ C - OH - 1T - nposoo 11 - OH -~ [TH - npoaod 1T - [TH - C ~ JIM.

Jnnejinoe pesie GPOHTOBBIM KOHTAKTOM CONAET 1HEMb BO3OYKICHHS cvriansHoro pese C, a KoHTax-
TOM HOJIAPH30BAHHOIO SIKOPA Ha CBETOGOPE BLIOHPAET >KeMThIH WM 3€/EHbIH OroHb. B naHHOM ciTyuae
Ha cBetoope 5 Byzer ropeTb KelTbIi OroHb., JIaMra KpacHoro orist KOHIPOJIMPYETC B XOMOAHOM CO~
CTOSIHMH TIOCPeACTROM orHesoro pefie KO. [opersie naMrtsr REITOro orHa KOHTPOIIMPYETCA OTHEBBIM
pene O. Mepemennsii tok (C, MC) 12 B potexaer ro miskooMoit o6morke pesie O no uerm

C~R-ACH-0- H - C - J1 -3R- MC.

Pene KO nomy4aer nuranue (I1, M) 12 B mocrostHHBIM TOKOM OT CHrHAJTBHO# OaTape yepes
¢pourosrie kouTaxThl peae C.

PenbcoBas uenk 6mok-yuactka 7[T cBoGoaHA, TOITOMY HMITYTECH IOCTOSHHOTO TOKA C BXOLHOTO
KOHI1a Pe/IbCOBOM IielTH NOCTYNAIOT HA BHIXOAHOH KOHeU AN paboThl MMITYJILCHOro pesie M, kotopoe
HaXOHTCH B peneiiHoM mikagy ceerodopa S. Penefmnii neumbparop JUP paboraer or nmmyiscos
pene U u na Brixoge peneitnoro feumdpaTopa Bo3byxnarorces mytesoe pene IT u ero nosropurermm.

VBa3Ka 1I0Ka3aHuil cBETOQOPOB OCYLICCTBISETCA 110 JIMHEHHOM LIETH, [THTAHHE KOTOPOi ocy-
ILeCTBASETCS OT BICPEIN CTOSAIIEN CHIHANLHOH ycraHonkH. [Toaromy pene J1, ycranosneHnoe B
peiieliHoM 1IKady CHrHABHOM ycTaHOBKH 7, Oy IeT M0JIyYaTh MHTAHHE TOKOM NPAMOH NOIApHO-
¢t o1 ucrounuka JII1, JIM, pacroioxeHHOro Ha BIEPEdH CTOAIIEH YCTaHOBKE 3:

JIN-0-C ~IH - IT1 - npoeao J1 - TTH —{Ji- TIH - npoeod OJ1 - T —[TH - T —~ O - JIM-

Iocne Bo3byxaeHHs nuHeHROro perte JI TOkoM NPpSMO# NOJAPHOCTH BO3OYN/IAeTCH CHTHANIBHOE
pere C. HopMaTbHBIM KOHTAKTOM HONSPH3OBAHHOTO AKOPs pente J1 momxiouaercs naMna ene-
HOI'0 OrHsi K HCToUHNKy nutauus C, MC.

Pene O, ycraHOBIIGHHOE B LIETTH FOPEHMs TaMIThl 3eM€HOro OTHs, KOHTPOAMPYET UEMTOCTHOCTh
HATH 5TOH namier. HUTE jtaMiibl KPacHOro OrH$i KOHTPOJIHPYETCH B XOMTOAHOM COCTOSIHMH OT
UCTOYHUKA OCTOsIHHOTO Toka 11, M.

Hpu HaxokneHn moe3na Ha yuacTke 311 M Meperopaniy JaMilbl KpacHOTO OTHS Ha ceeTogope 3
BBIKITIOUAeTCs orHeBoe perte O U B MHHeiHO# el 3aMBIKAIOTCS! er0 ThUIOBBIE KOHTAKTEI, pa3MbiKast
welb muranus pene JI ceerodopa 5. Ha curnanmsHo# ycranoske 5 pente J1 He ©yaer nomy4ath mUTaHust
H BBIKTIOYUT crrHaNbHOE pene C, depes TeUTOBRIC KOHTAKTEE KOTOPOro Ha ceerodope S 3aropurcest
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Jamria KpacHOTO OFHA, T.€. OCYILECTBHTCS aBTOMATHIECKHH IIEPEHOC KPACHOTO OFHA Ha 103adH CTO-
st cetodop. B cBsisu ¢ 31uM Ha cBeTodope 7 3eIIEHBIH OTOHB NEPEKIFOHACTCS Ha HKENTHIH.

B citydae NeperopaHms JIaMIib! XKEITOrO OrHA Ha CBETO(ope 5 BHIKIIIOUHTCS OrHeBoe pelte O, KOHT-
POJpYIOLLEE LIESIOCTh HUTH JIAMITbL. B miHEHHON LenHu pasMblkaloTcs PPOHTOBLIE KOHTAKTH peic O, a
3AMBIKAIOTCS THUIOBHIE, MIPH 3TOM pesic J1, YCTaHOBJIEHHOE B peneiiHoM ikady ceeTodopa 7 nostyuuT
OOpPATHYO MOJSPHOCTb TOKA U NEPEK/IIOUMT KOHTAKT MOJIAPH3OBAHHOTO AKOPS B NEPEBCAEHHOC MONO-
AEHHE, CO30AB LIETb MMTAHUS JIAMITBI KEITOTO OTHA M OTK/IIOYUB LIENTb [TUTAHHs JIAMITHI 3eIeHOTO OTHI.

[py MeperopaHuM TamIlbl 3e7EHOTO OTHA Ha cBeTodope 7 BHIKIHOUMTCS OrHeBoe pete O, nepekiio-
YUT KOHTAKTHI B JIMHEHHOM LIEMM Ha THUTOBBIE, H B JIMHCHHYIO LeNb peiie JI, yecTaHOB/IEHHOrO B pelleii-
HoM 1Kady ceerodopa 9, NoHaeT TOK OGPATHON NONSPHOCTH, OTHETO Ha CBeTodope 9 3aropuTes Xel-
THIN OTOHB. PaboT4 eneil cxeMbl ITPU AATHHEHIIIEM JBIDKEHHUM NOE3/1d MPOUCXOAMT aHAIIOI MHHO.

Koauposanue penncosbix Leneii uist padotsl AJIC HauuHaeTcsi B MOMEHT BCTYILIEHHS NOe3na
Ha PeIbCOBYIO LEMb, YCTPOHCTBA KOAXPOBAHUS yCTAHOBIIEHB! HA PENEHHOM KOHLIC PENBCOBOH LIETIH,
1.€. Ha BBIXOJHOM KOHIE O1ok-yuacTka. Koapl nepemenHoro toka yacroroit 50 I'u nepenalores B
PEIbCOBYHO LIETb KOHTAKTOM TpaHcMuTTepHOTO pene T. McTOYHMKOM KOROBOTO TOKA SIBNSIETCS
x0J108Bb1H Tparchopmatop KT. [1pu BeTyIuenuu noesaa Ha penbcosylo uens SI1 pene W, pacnono-
ACHHOE Ha BBIXOZHOM KOHLE 6J10K-yHacTka y cBeToopa 3, BLUUIIOUMTCS U uepe3 aetmdpartop
BuIKIIIOyaTCs myTeBoe pesie [1 U ero noproputenu. TemoseiM koHTakTOM pene 1 moaxmounTes
maTanue x ooMotke Tpauchopmaropa KT u pene T. BuiGop koxa i koaupoBanus penbcoBoi
nenu ST ocymectsisercs konTaktamu pene J1 u C. Ecu penbcosast uens 31T cB0oGoaHa U Ha CBETO-
dope ropur 3eleHbIit oroHs, TO pene T paboTaeT no uenu

M-R-A-3qm-0-J-C-NH-T-T-M.

HagcTpedy ABUAEHHIO TIOE31a B peNlbcoBYIo uenb SI1 Gyner nocvlnatses koa 3. Ecnv Ha cee-
todope 3 6yAeT TOpeTh JKENTbIA OTOHB, TOTAA B LIENU BO3OYXAEHUS TPAHCMUTTEPHOI'O PEJIE MC-
mO;1b3YETCs NEpPEBeIeHABINH KOHTAKT JIMHEHHOTO pelne, U pefbcoBas Uensb SI1 6yaeT KoauposaTs-
cx konoM K. Ecnu Ha cetodope 3 OyaeT ropeTh KpacHblii OTOHb, TO LENb NUTAHUA pene T
{oT™eueHa IIYHKTUpHOH iuHuelt) GyneT NPOXOaUTE Yepe3 Thu10Boi KOHTAKT peiie C. Kontakrom
peie T penbcoBas uens 5I1 6yaeT KOgMpOBATECH € pelleHoTo kKoHUA KogoM KOK.

Patoma cxembl 8 Henpaswrbhom nanpagienuu osudcerus. B uens u3menenms nanpasienus JCH,
OCH co cTaHuMH np1eMa NoaaeTcst Tok 0OPaTHOM MONAPHOCTH U HA KAXKIOH CHIHAJILHOH ycTa-
=0BKe BO30YXIa€eTes pesie HampaBienus H, ero KOHTakTaMy 3aMBIKAeTCS LETh MTAHUS TOBTOPU-
rz21a [TH, xoTopoe Bo30YyxaeTcs u camobnokupyetcs. Konrakramu pene ITH Ha curnanbhbix
TAHOBKAX BRHIMIOJIHAIOTCS NEPEKIOUEHA B LIEMX KOAMpOoBaHus (oTwiiouaeTes pesie T v noakieo-

_2TCq JOTIONHHUTENBHOE TpaHCMuTTepHOe peiie [T ns KogHpoBaHHA peIbcOBOR LIEMM C MTHTAIO-
ZTO KOHIIA) W JIHHEAHbIX 1emax (HanpasieHue mutanus uenu JI, OJI nepexniouaeTcss Ha NPOTHBO-
ZQ10%kHOe ¢ noaxmoxerueM B nensb pene JKB). [Mutaune orxeit cBeTodopoB oTKIOYacTCH, &
2rHepoe perte O nosiyyaeT nuTaHHe IO BCIOMOTaTeNbHOW nenu 4epe3 pesucTop 15 OM. Mecto
ACTIONOKEHUS NUTAIONINX U PEJIEHHBIX KOHIIOB PENbCOROM LIETTH He H3MEHSeTCs.

dB1keHme N0e310B B HETIPABIIBHOM HAMPABJIEHMU OCYIIECTBISETCS TIO TIOKA3aHUSIM JIOKOMO-
“ABHOTO CBETOGOpa ABTOMATIYECKON TOKOMOTHBHON cHrHamu3auuu AJIC. I'paHmml 610K-yuacT-
&8 B HEMPABWILHOM HATIPABJIEHWH OTIPENEIIOT MyTeBble CBETO(GOPH! aBTOONOKHPOBKH, Ha MayTe
EITOPBIX YCTAHABNMBAIOT TAOIIMUKY ¢ OTpaxkaTelstMu Genoro useTa. [IpueM moe3nos Ha CTaHIMIO
mpM IBIDKCHUH B HellpaBHIbHOM HAINPABIEHHH OCYLIECTRIIAETCS MO JOMOIHHTEIBHOMY MAaYTOBOMY
WIH Kap/IMKOBOMY BxoaHOMY cBeTodopy. Komposatue pelibcOBOM LIEMH HAUMHAETCSA B MOMEHT BCTYI1-
MM [10€342 Hd PEIBCOBYIO LIEIb KOHTAKTOM AOMONHHUTENBHOIO TpaHemuTTepHoro pene AT. dna
mOIKTIOUEeHHS Koaupytotuero tpaHepopmaTtopa KT npumenen koutaxr pene KB pononauTtemsHo-
MO K0JOBO-BKIIOHAIOIETO Pelle, 0OMOTKa KOTOPOTO BiJIo4€eHa nocienosatensHo ¢ perte JI. [pu
QTCVICTBUY TI0€34a B JIMHEMHOM LIEMM TIPOTEKAET TOK, AOCTATOUHBIN Ul pabOThI JIMHEHHOTO pere U
EEIOCTATOUHDBIH 711 BO30YKIeHUs NONOIHUTEIBHOTO KOgoBo-proyaomiero peie JKB. C seryn-
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JIEHHEM ITOe31a HA yYacTok 311 Ha CUrHaIbHOI ycTaHOBKe | BRIKMoYaeTcs pene M, npekpaiaer pa-
6oty neumdparop. a 3areMm ornyckaror sikopst pesie I1 n ero nosroputemu TIW, TIH 1. Temosevu
KkoHTakTamMu pesie ITW u T1M1 3ambikaeTcs HAKOPOTKO JTHHEHHAS Liellb W OTKJAKYACTCA JTMHEHHOE
pene JI. Tok B o6Motke pene JIKB BospacTaet, H OHO BO30YXIaeTcs: .

JU1 - C - [TH ~ npoeod J1 - [1 — [TU ~ [T1 ~ npgead O ~ TTH — C ~[JIKB|- JIM.

DpoHToBbIMU KOHTaKTaMu JAKB 3amyckaercs OBHrartesls KOIOBOIO IyTe€BOrO TPaHCMHTTEpa
KITTII u 3ambixaercs Helts paboTsr peie JT. Boibop kola 3aBHCHT OT COCTOSTHHA BIIEPEAH pac-
[TOJIOKEHHBIX BJ10K-yyacTkoB. EC/iv BCe yUacTKH CBOOOIHBI, TO Hellb Bo3Oyxaenms pene AT npo-
XOIUT yepe3 KOHTAKT 3 Tpancmurrepa KITTII:

H-R-A-3qm—-0-1-C-H- KB -{I1-M.

Brnok-yuacrox 311 koaupyercs koxoM 3 ot cserodopa 3. IIpu cBoOOIHOM COCTOSHMH BIiEpe-
nu onHoro onok-ydacrka SI1 uens BosOyxaenus pene AT npoxoant yepes koHTakr JK Tpanc-
mutTepa KIITLI:

M-R = A = Hypy —0 -1 -C -~ TTH - AKB -[T1]- M.

Bnok-yuacrok 311 koaupyercs komom XK, nocsuiaeMbIM oT cBeTohopa 3 HaBCTpedy Hoesay B
HENPABIWILHOM HallpaBlieHHH ABMxeHus. Ilpu 3anarom yuactke SIT nerms Bo36yxnenus pene AT
€O3/1aeTCA Yepe3 ThLUTOBOH KOHTAKT curHaibHoro peite C H koHTakT urafiber KX tpaHcmuTTepa
KIITI, Tak kak nuueitHoe pene JI Ha CHrHATILHOM YCTAHOBKE 3 HC NOJYYACT NMTAHHA OT CBETO-
¢dopa 5 u ornyckaer HeHTPaNbHBIN IKOPb, BRIKIIOYAS CHTHaMBbHOE pene C.

IMocne ocBob oMk AeHHs 6110K-y4acTka 3[1 paboTta peltbcoBO# HENH BOCCTAHABIHBAETCS, HAUMHAET
paboTaTh B HMITYJIbCHOM pexHMe pene U, a yepes femwmgparop — nyTeBoe pene I u ero nosro-
purenu [11 u [IN. yHT ¢ nuneiiHo# nenm chuMaercs, pene JIKB ornyckaer skopb, BbIKIII0YAET-
st TOTIONTHKTENbHOE TpaHcMuTTeproe pene JT M oTKIoYanTCs ABUraTels KOJOBOro MyTeBOro
tpaemuTTepa KITTIH H koapyoumit Tpanchopmarop KT.

Pabora cxembl aBTOGNOKMPOBKH IIpH JabHEHLIEM CIIGIOBAHHH TO€31a NPOMCXOMUT AHAIIO-
THYHO.
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HusA JuHelHbIX nposoaos. Hanboaee
NPOCTO 0Ka3aJoCh HCMOAL30BaTh pelb-
COBblE LieTH He C UMMVJbCHBEIM, a8 C KO-
JoBbIM nHTaHUeM. [N KogupoBaHHs Obl
BbIGpaH 4HCJIOBOH KOJ, OCHOBHBIM HPH-
3HAaKOM KOTOPOTO SIBJIAETCS] YUCAO HM-
MyJbCOB, NepefaBaeMbiX B KOJOBOM IIHK-
ne.

C McnoJib3oBaHHEM 3TOI'O KOAa Oblia
pa3pafoTaHa U IHPOKO NIpHMeHeHa KOM-
nJeKcHasi CHCTeMa YHCJAOBOH KojoBOM
asro6aokupoBku 1 AJICH. Yucnosas
KojoBas aBTOOJIOKnpOBKa NOCTpOeHa ¢
HCTIONb30BaHHEM UYHCJOBHIX  KOJLOBBIX
curianoB 3, JK u K)X. OcHOBHBEIMY 3J1e-
MEHTaMM YHCJOBOH KOHOBOH aBTOOJO-
KUPOBKH ABJSIOTCH wHdparop, BhHpa-
6aThHBAOIIMEA YHCJAOBON KON, H Aeliu-

(hpHpylowee YCTPOHCTBO. B KavecrBe
uuhpaTopa UCNONb3yeTcsa KOAOBHIA my-
TeBOH TPaHCMHUTTEpP, a B KauyecTBe je-
uippUpyoero ycTpoicTea — pednei-
HO-KOHJleHCaTop Hbie JeudpaTopsl.
C noMoilbi0 3THX YCTPOHCTB pacuiugpo-
BbLIBAIOTCH YMCJIOBble KOJAOBblE CHIHaJbi.

[locrpoeHue KoOHOBOH  ABYXMYTHOMN
Tpex3HayHO} aBTOGJIOKHPOBKH NepeMeH-
HOTO TOKa C [pUMEeHeHHeM UHCJOBOro
KOJa B YNPOIIeHHOM BHIE MOKa3aHO HA
puc. 5.8, a. B npeaenax 6JIOK-yUuacTka
yCTpOEHa KO0Bas pesbcoBas 1enkb nepe-
MeHHOro Ttoka. Ha BBIXOAHOM KOHIe
6JIOK-y4yacTKa B PesIbCOBYIO Liefb BKJIO-
yeH nyTeBoll Tpancdopmarop [IT, ue-
pe3 KOTOpBIH MOAAIOTCH UMMYJAbChI YHC-
JIOBOTO Koja. 2To nO3BOJISIET OpTaHH-
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30BaTb CBA3b MexAy cBerogopaMu Oes
JHHelHbIX wenefi. B kauecTBe mATUHKa
YHCJIOBOTO KOJd HCMOJB3YETCs KOIOBBIH
AyTeBOl TPAHCMHTTED  UITENCeNbHOro
tuna KI1TUI. Tpancmurrep K/TTI Byl
pabaTbiBaeT KOl 3esleHoro orust 3 —
TPU UMINyJbCa B KOZOBOM HHKJE, XKeJ-
toro ordsi )X — IBa HMAyJbCa B KOJO-
BOM LLHKJIE; XKEJNTOrO OPHSl ¢ KPacHHM
K)X — oguH uMnyJasc B KOZOBOM LIHK-
Je. 3Ha4yHOCTb Koja BhIOUpaeTcs CHr-
HaJbHbIMU pesie JK — »KeJTOTO OTHA H
3 — 3seqenoro orus. Ha BxojHoM KoH-
ne OJIOK-y4yacTKa B peJbCOBYIO [efb
BKJIIOYEHO HMIYJbCHOE [yTeBOe peJie
HII, paboraiomee OT UMIYJIbCOB YHCIO-
Boro Koja. Yepes koHTakT pene H/]
BKJIOUYeH Jewrndparop [, Koropblil pac-
wHpoBbIBaET YUCJAOBbE KOABl M IIpe-
o6pa3yeT UMIYJbCH KOja B HenpephiB-
HOe NMHTaHWe CHTHAJNBHBIX pene XK u 3.

[Tepenaer ¥MnyJbCH YHCIOBOTO KO-
Ja B PesbCOBYIO lelb TPAHCMHTTepHOe
pene T, BKJIOYEHHOe Yepe3 KOHTAKThHI
KITII. Tlpu 3aHATOM YyyacTKe, Ha-
npuMep, 511 y cBetodopa § npekpama-
eTcss uMnyJbcHast paGora pene HM1II u
BHIKJIOYaeTcs feutudparop . CurHadb-
Hele pese 3 u JK obecTounBaloTcs M Ha
cBeTodope 5 uepe3 THIIOBOA KOHTAKT
pele JK BKJIIOYAETCS KPACHBIH OTOHb.
C moMeHTa ocBoGoxpeHusi yyactka of7
¥ 3aHdATus ydactka 3/I y ceerodopa 3
npekpainaeTcss NpHeM KOAOB H3 pellb-
coBoil uenu u pene M/l nepecraer pa-
6oTaTb B HMIYJbCHOM pexuMe. Bol-
KJAI04al0TCA CHTHaJbHbie pede M u 3
u Ha cBetodope I BKJOUYAeTCA Kpac-
Hbl OroHb. THIJIOBBIM KOHTaKTOM peJe
JK y cBerodopa 3 3aMblKaercs uefb KO-
IMpOBaHHUSI, B KOTOPYIO Yepe3 KOHTAKT
K)K (KITL) Brmoveno pene T. ro
pene, noBTopssi paGoTy Kourakta KK
(KIITU), noceisiaetT B pesbCOBYIO LEMb
51T gucaoroit koj K)K. ¥ ceerodopa 5
B peXXHMe 3Toro Koja pabGoTaeT peJe
HII, 4epes newudpatop /[ BR/OYaeT-
csi pene JK. Uepes TbIOBOH KOHTAKT

pele 3 H (POHTOBOH KOHTAKT pene JK
Ha cBeTohope 5 BKJIOYAETCS MKeJThIf
OTOHB.

C MOMeHTa OCBOGOXIEHHs YYacTKa
311 u 3anATHs yvactka I[] (Ha cxeme
He IOKasaH) y cBetojopa 3 B pexHMe
koga K)K pa6oraer pene HII. Uepes
JetlngpaTop Bo3OyKAaercs pede JK.
Ha ceerojope 3 Bkiowaercsi »kesThii
OTOHb, OJHOBPEMEHHO (PPOHTOBBIM peJie
K v TBIIOBBIM KOHTAaKTOM pesle 3 3a-
MBIK3eTCsl Iellb KOAUPOBaHUsl, B KOTO-
pyio uepe3 KoHtakT X (KI[ITLI) BRMtO-
yeHo pene T. B peabcosyio nenb 577
nepegaercss kox JK. Y cBerodopa b
B pexuMe 3TOr0 Koja paboTaer peje
HIT; uepes pemupparop [ BKIIOYAIOT-
csl curHaJbHble perne XK u 3. @poHTO-
BbIMH KOHTaKTaMH 3THX peJie Ha CBETO-
¢ope 5 BkJIOUaercs 3eJeHbIH OrOHE.

[lpy panbHefiwieM ABHKEHUU T0€3Ja H
ocBoGoxaenun yuactka I/I7T y cBerogo-
pa 3 pene HIT pabotaeT B pexuMe Koza
7K, uepe3s gewndpatop BKJIOYAKOTCH
curdainpHele pese K u 3. Ha cserodope
3 BKJouaeTcs 3eqeHblil oroub. PpoHTO-
BLIMH KOHTakTamu pede X u 3 3aMul-
KaeTcsl 1eNb KOJAUPOBaHUS, B KOTOPYIO
uepea koHtakT 3 (K/ITIl) BrmoyeHO
pene 7. B penncoByio nenb 6/ nepe-
Jaetcst KoA 3. Y cBeTodopa 5 B pexuMme
3TOro Koja paboraer pene H[I, oryero
uepe3 nelMpaTOp BKJIOYAIOTCS peJe
X u 3. Ha cBerodope 5 npogomkaer
rOperTb 3eJeHbli OrOHb.

Hewndpatop [ He pasiuyaer Koubl
K u 3. Tlpu npueme 3TuX KOJOB B
ofoux caydasx BKJouaercss pene XK
M 3 u Ha cBerodope TOPHUT 3eJeHbIi
oronb, KoxupoBanue 4ucJIOBBIM KOZOM
HCIOJIb3YyeTcss OJHOBPEMEHHO C aBTO-
6JIOKUPOBKOH U AJs paGoOTHl yCTPOHCTB
AJICH. Ha puc. 5.8, 6 nokasaHsl uic-
JIOBEle KOABl ¥ BKJIOYEHHE TYTEBOro H
JIOKOMOTHBHOTO CBeTOOPOB B 3aBHCH-
MOCTH OT BHJA MOCTYNAKOMEro Koja npH
HaXOX(JeHNUH noe3ja 3a cBeTodopoM J.
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Aewudpupyrouine yCTpOMCTRA.
B cTapbix jeficTByIOIHX YCTaHOBKaX
YHCJIOBOM KOJZOBOA aBTOGNOKHPOBKH B
KauecTBe jewmdparopa [ npuMeHsiacs

sqefixa [151-3B. Tlo Mepe pasBHTUA u
COBEpIIEHCTBOBAHHSI YCTPOHCTB  YHC-
JIOBOH KOJOBOH aBTOOJOKHPOBKH OBl
paspaboraH aeumngparop tuna [A, co-
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Tekyuiero obcmyxuanus. KoncrpyktusHoe nenontenve KOb npenycmatpusaeT ee ucnosn3opanye
B3dMEH arnrapaTypsl YHCJIOBOH KOAOBOH d4BTOBJIOKUPOBKY 6€3 ITPOBEACHN MOHTaXHBIX paboT.
Ha 6ase mukpornpoicccopHoi TexuukH (yHkunonnpyer cictema AB-E2. Cuetema nMeer ne-
HEHTPAIM30BAHHOE Pa3MEUICHHE AMMapaTypbl, COBMECTHMA C YKCIUTYaTHPYEMBIMH CHCTEMAMH
ABTOMATHYECKOH TOKOMOTHBHOM ciruanmsaumy Tina AJICH u KJIVE. B AB-E2 wmna penbco-
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CTOSIHIMHA H3 TpeX ITeNCe/bHBIX GJIOKOB
cuerynkoB BC-IJA ¥ KoHzeHCaToOpoB
BK-JIA, pa3sMeweHHrX B KOprnyce peje
JCII; nckmouenuit BU-JA, pasMeneH-
HBIX B Kopnyce pere HII.

O6a Bupa jemngpaTopoB UMEOT Of-
HOTHIIHYIO CXeMy, aHaJIOTHYHLIE peJie
H 3JIeMeHTHl H OTJIHYAIOTCS TOJMBKO KOH-
CTPYKTHUBHBIM OOPMJICHHEM.

Hewmpparop BC-JA (cm. puc. 5.13)
HMeeT: pene-cueTunk I, ¢puKcupyomuh
TNOCTyIJIEHHe MepBOr0 MMMyJbca B KO-
JIOBOM IL{HKJIE JII06OT0 CHTHAJbHOTO KOJd;
pene-cyeTyHK /A, (GHKCHPYIOWHH nep-
Bhifi KopoTKuii uHTepBand B kojax JK
u 3 ¥ anunHb# HHTepBan B Koxe KOK;
IIOMEX03aIHTHOe TPAHCMHUTTEPHOE pe-
jge [IT, uckmouamoulee NOSBIEHHE Ha
cBetodope KeJTOro OTHSI BMECTO Kpac-
HOrO NpH KOPOTKOM 3aMbIKaHHH H30-
JHUPYIOUMX CTHIKOB; BCHOMOraTeslbHOe
pene B, uckmoyaiomiee BMecTe ¢ pele
fIT nosBneHue Ha cBeTOdOpE 3€JEHO-
rO OTH§I BMECTO JK€JITOrO MPH KOPOTKOM
3aMbIKaHHH H30JUPYIOIHX CTHIKOB, a
TakKe (QUKCHUpYIollee NMOCTYIVIEHHE HM-
MyJbCca TOJNbKO H3 COGCTBEHHOH pellb-
COBOM [LEnH; BApUCTOPH, 00pasyoLiie
HCKpOTacuTe/IbHblE KOHTYPbl HAa KOHTaK-
Tax B Uensx pese-cyeTYHKOB [ # IA
u pene [IT; puonwl, HCKAIOYAKOIIHE BO3~
MOXXHOCTb paspsiia KoujeHcatopa Cl
Ha pene [, QuMoOji, HCKJIOYAOWHKA pas-
psia Koudencatopa C3 Ha pene |,
co3jamomye JOMOJHUTENbHOE 3aMele-
HHE Ha OTNyCKaHue sKoped peje B
u T; HmWOABI, HCKJAoYamolmue 00X0j-
Hele nend. Pesucropet R/ u R2 or-
paHUYMBAIOT TOK 3apsiia KOHJeHcaTo-
poB CI u C3; pesucrop R3 obpasyer
uenb paspsga Kouneucaropa Cl B JJIRH-
HOM HHTepBaJe KOJXOBOIO LHKJAA; pe-
3ucrop R4 orpaHHuYHBaer TOK 3apdia
KoHgeHcatopa C! npu 06ecTOUEHHOM CO-
CTOSIHHK pese JK, uYeM HCKJIO4aeTcs
cpabGaTbiBanne pene JK OT OJHOTO HM-
nyJabca CAYYaHHBIX [OMeX; pe3HCTOp
R5 orpaHuuuBaer TOK pa3psiia KOHJEH-
caropa C3, uyem yBe/luHYMBaeTCAd Bpe-
Msl 3aMeJJIeHHs Ha OTNyCKaHHe SKOps
pene 3. Koupencarop Cl HakanauBaeT
5HepTHI0 B MOMEHT KOAOBOTO HMIMYJhCa,
nuraer peje JK u 3apskaeT KoHIeHCa-
top C2, Kouzencatop C2 paspsixaercs
Ha OOMOTKY pesie JK npH OTKJIOUEeHHHU

KoHfeHcaropa C/; kouzueHcatop C3 Ha-
Kan/JyBaeT 3HEpPTHI0O B MOMEHT KOJO-
BOTO HMIYJbCA H IHTaeT peie 3 B HH-
TepBaJie KOJOBOTO LIUKJA; BbINP AMHTEb
BIl o6ecneuuBaer nuTaHUE [OCTOSIH-
HBIM TOKOM Bcex pedie jetrudparopa.

B newmdparopHoit siueitke [ 5-3B
(cM. puc. 5.14) ycraHoBieHw: pede-
cyeTyuK | — uKcupyer nOCTynJeHHe
MepBOro HMIyJbCa B KOJOBOM LHKJe
JIIOGOTO YHCJIOBOTO KOAA; peJie-CYeTUHK
IA — ¢uKkcupyer JNNHHHBIE HHTepBas
B Kofle KOK nnu nmepBblit KOPOTKU# UH-
TepBaa B kojax JK u 3; moMmexosamur-
Hoe TpaHcMHTTepHOe pene [IT — Hc-
KJI04aeT nosiBJleHHe Ha CBETO(ope XKell-
TOTO OFHS BMeCTO KpaCHOTO fIpH KO-
POTKOM 3aMbIKaHHH H30TUPYIOUHX CTHI-
KOB; BCroMorartejbHoe pene B — coB-
MecTHO ¢ pese /1T uck/ouaer nossJe-
HHE Ha cBeTO(Ope KEATOro OrHS BMe-
CTO KPaCHOTO NPH KOPOTKOM 3aMBIK aHHH
H30JTUPYIOIUHX CTBIKOB, Kpome ToOTO,
B s4eliKe yCTaHOBJEHBl KOHJEHCATOPHI
¥ HCKporacsi#e KOHTYpbI.

Koaupyromue yctpoiictea. B ka-
YecTBe JATYHKOB YHCJIOBLIX KOJOB MpH-
MEHSIOT KOJIOBble NyTeBble TPaHCMHTTe-
pot tanoB KIITI-5 u KIITIH-7, ko-
TOpble YepeIylTCsl ¥ KaXKao# CHrHafb-
HOM ycTaHOBKH. TpaHcMuTTephl Bhlpaba-
ThIBAIOT YHC/OBbIE KOJbI, OIHHAKOBHIE 110
ctpykType (puc. 5.9), Ho pasauuaio-
uHecs Nno BpeMeHH KOJAOBOTO UHKJa. ¥

tpaHcmutrepa KITTII-5 KomoBwiit muxia
pasen 1,6c¢, ay tpadcmurrepa KITTII-7
OH HeCKOJAbKO O6OoJblie H COCTaBJAfET
1,86 c. 3a cuer pa3sHHubI BpeMeHH KO-
JOBbIX LHKJOB B CMEXHBIX DeNbCOBBIX
Hensix MpoTeKawT CIBUHYTHIE MO Bpe-
MEHH HMNYJAbCHl TOK3, YTO MO3BOJSET
OCYLIECTBUTh 3alHTy OT OMACHBIX OT-
Ka30B MPH KOPOTKOM 3aMblKaHHH H30-
JIMPYIOWKX CTHIKOB, Pa3e/soUHX pellb-
COBBIE HEMH.

HenocpencrBenHo nepejaer Koisl B
PEeNBCOBYIO 11efb KOHTAKTHOE TPAHCMUT-
TepHoe pese. Haubonbiiree pacnpocrpa-
HeHMe HauH pene THnoB TP-3B,
TUI1-65B.

B KOHCTpYKUHHM 3THX pele npe-
AyCMOTpeHa  JONoJIHHTebHAas  3auli-
T4 YCHJIEHHBIX KOHTAKTOB OT 3JIEKTPH-
YeCKOTO HCKPEeHHS.




image104.png
OcHognpie nonoxcenun. My nbcHble pelbCOBLIE LIETH MOCTOSHHOTO TOKA Ha YYacTKax ¢ eK-
TPHHYECKOM TSrON He MPHMEHSIIOTCS, TaK KaK B PENbCOBEIX HUTAX, KPOME CHTHANIBHOMO TOKa, Oy-
JeT mPoTexaTh OOPATHEIH TATOBEIH TOK, KOTOPBIH CO3/aeT ONaCHbie U Melllalolive BIusiHAS Ha
anmapatypy peascoBoil uenu. JUIA 3amuTEl OT MEIAIONMX BAHAHIA HeoOx0aMMo, 4Tobb1 poa
CUIHAJIBHOro TOKA OTAUYAJCS OT POja TATOBOro ToKa. [103TOMy penbCcoBble LENH MOCTOSIHHOTO
Toxa OLIIM 3aMEHEHBI HA PelLCOBHIE IIENH IIEpeMeRHOrO ToKa. [Ipu 31eKTpoTsre mocTOAHHOTO
TOKa MPHMEHSIOT PeNbCOBEIE LIEITH MIEPEMEHHOTO ToKa YacToTol 50 I'u, Ha yuacTkax ¢ >aeKTpo-
TACOM HA NEpeMEHHOM TOKE — PENTLCOBBIE LIeTIH NIEPEMEHHOT0 ToKa yacToTod 25 I'u. [ina uckmo-
4eHMA BAUSHUS TATOBOTO TOKA HA TyTEBBIE Pefle HX BKIIOYAIOT Yepe3 3auUTHEIE QUILTPH.

KpoMe Melnaromux BIMAHIN yIHTBIBAIOTCH M ONACHEIE BIHAHHSA. McKmoueHre ONacHOro BIHSHUS
0BpPATHOIO TArOBOTO TOKA JOCTUI aCTCsl IIPUMEHEHHEM PEITbCOBEIX LiETeH NIePEMEHHOTO TOKA C UMY Th-
cHpIM TiUTanueM. EciM pene paGoTaeT B MMITYILCHOM PeXXHME, 3HAYMT, TATOBBIH TOK He OK43bI-
BAET HA HETO BIUSHUSI, ECIIH XKe Pelle MONYJ4eT HelpePEIBHOE ITATAHKE, TO 3TO MPHU3HAK BIUSHUAL
TATOBOTO TOKA M Ha CBeTO(ope 3aropuTCA KPACHLIH OrOHb.

Ha yuyacTkax ¢ 21exTpoTaroil aBToGIOKHPOBKa HCIOIB3YETCs B KOMILIEKCE ¢ aBTOMATHYECKOH
soKkomoTnBHoM curnammsatueit AJIC. B yerpoiictBax AJIC Ha TOKOMOTHB HepenaeTcest HHgopMa-
UMsl O TIOKA3aHUsIX cBETO(GOPOB, MO3TOMY PEIBCOBYIO LIEMb MOXKHO MCIONE30BATEL HE TOILKO LIS
KOHTPOIsSi COCTOsIHMS OJIOK-y9acTKa, HO M KaK KaHaJ CBA3H 1A paboThl yCTPOHCTB aBTOMAaTHYEC-
Koif nokoMoTHBHOMN curHaimusauri AJIC. Tlo efuHOMy KaHATy MOXHO TEpedBaTh CUTHAME] [UTs
paboTe! aBTOOI0KMPOBKH O3 MpHMeHeH s THHeHHbIX MPOBOAOB H OTHOBPEMEHHO MepeaBaTh Ha
JIOKOMOTHB TIOKa3daHMs1 CBeTOGopoB. s 3TOro MPHMEHSIOT KOAOBBIE PeNkCoBEIe LemH. KomoBsle
CHUTHAJIEI CTPOSIT HA YACIOBOM MIIH YaCTOTHOM IpH3Hakax. Jlist KonupoBaHUs ObLT BBIGPAH YHCI10-
BOU KOJI, OCHOBHBIM TIPU3HAKOM KOTOPOTO ABIAETCS YHUCIO MMITYJILCOB, HEPEIaBaeMBIX B KOJOBOM
wukie. Takas aBTo6I0KMPOBKA MOMYYH/Id HA3BaHHE YMCIOBOH KOIOBOH aBTOOTOKHPOBKH.

Yucnopas konoBass aBTOOOKHUPOBKA [IPUMEHSAETCS] HA OJHOIYTHBIX ¥ ABYXITyTHBIX JIMHHMSAX NPH
T0OOM BHJIE TATH. DNEKTPOIHTAHKE CUTHATBHEIX yCTAHOBOK OCYIIIECTBIIAETCS] O CHCTEME MEPEMEHHO-
ro Toxa. ITpH 21eKTpOTATe NOCTOSHHOTO M TIEPEMEHHOTO TOKA OCHOBHOE TMTAHKE B PElIeiHbIi MKadh
CcurHaIIbHOM yetaHoBKM nonaercst ot BJ1 CLLB (BricokobonbTHas miapst CLIB) Hanpspkeryem 10 kB
yepe3 NoHmkatoiwe TpaHchopmatopsl THIa OM (oaHodasseli MacisHbE). Pesepsioe nutanve Ha
CHTHAIbHYIO yCTAHOBKY TIPH WIEKTPOTATE NIOCTOSHHOTO ToKA noftaetcst o1 BJITTD — BLicokoBoLTHOM
TMHUM [IPOIOITRhHOTO 3ieKTpocHabkenus U = 10 kB, pacmonoKeHHON Ha ONopax KOHTaKTHOH CeTH,
yepe3 aHaJlorndsple TpaschopMaTopsl. [TpH 3MeKTPOTATE MepeMeHHOIO TOKa PE3CPBHOE TMTAHHUE Ha
CHIHAIbHYIO YCTAHOBKY Mojiaercsi ot cicteMbl JTTP (1Ba npoBona—pelihe) uepes MOHIDKAOLIHE TPAHC-
¢dopmatops Tuna 3HOM, yerasosnenssle B KTTIO (koMmulexTHas TpaHeopMaTopHas OACTAHIMA
oxxodasuast). CuoBoe Hanpsbkerye B pesteiinom wkacdy ITX, OX cocrasiser 220B nepemerHoro Toka.
119 TIOHIDKEHHMS! CHITOBOTO HAMPSDKEHMs yCTaHoBINeH TpaHchopMatop Tia COBC. Pezepsroe mura-
HHME MOIKIIOYAETCS ABTOMATHYECKU TIPH MPONAJaHHH OCHOBHOIO MHUTAHHA C MIOMOILBIO aBapHifHOTO
pe:te. [Turanue perte nocrostubiM TokoM (I1, M) ocymiecransiercs ot BempsvuTesa JA.

OCHOBHBIMH EMEHTAMH YHCIOBOM KOIOBOH 4BTOOTOKUPOBKH SIBJISIIOTCS: PEIHCOBAs LETh Tiepe-
MEHHOTO TOKa YacTotoi 50 (25) I'i1, AaTuMk uMcIoBoro koaa v aeimdpaTop (puc. 2.2). Muraronmii
KOHELL PeTLCOBOM 1IETTH PACIIONATAETCS Ha BEIXOJHOM, @ pelleHBIif — Ha BXOJHOM KOHLE 6/10K-y4a-
ctra. KonoBoe miTanme B peIbeoBYIO LNk NogaeTcs OT MyTeBoro TpaHcdopmaropa [T yepes koH-
TAaKT TPAHCMHUTTEPHOTO Pelle, Ha perleliHOM KOHIIE YCTaHABIHBAETCA UMITYILCHOE IyTeBoe pelle, BIIIO-
YeHHOE Uepes 3 THEIH (itsTp 35M. B xauecTse qaT4iKa YHCIOBOro Koaa HCToib3yeTcst KOTOBBIA
myresoit pancmuttep KTTTLH (BKITT), Boipabarsisatoniit koasr: KK, 2K u 3. B peinscosyio tens
HMITYIBCEL 9UCIIOBOTO KOJIA MEPENAIOTC KOHTAKTOM TPaHCMHTTepHOro perie T, KOTopoe MomKmove-
HO K BEIXOIy KoioBoro Imytesoro TpaHcmuttepa KITTLH. W3 penscoBoif ey KOAoBEL CMTHAJ BOC-
OPUHMMAETCS MMITYIIbCHBIM ITyTeBEIM pente. KORTakT MMITYIECHOTO MyTEBOTO PEfie BKIIOYEH Ha BXO-
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1e nenmdpatopa JJA, d Ha ero BbIXOJie BKTIOUEHBI CHTHATBHBIE pente xerroro XX u enenoro 3 orHeit.
KOHTaKTdMH CHIHAJIBHBIX PEJle BRIOMPAETCA 11enb MUTAHUs 1aMi ceTodopa.

Aewugppamop wucnosoii kodosoi asmobaoxuposxu. B xauectse aewnppupyloliero ycTpoi-
CTBA YMCIOBOH KOXOBOM aBTOOIOKMPOBKH MCIIOTB3YeTCs ACMUPPATOP aBTOOIOKMPOBOUHBIN THITA
JA, cocTosuMi 13 Tpex IHTerNceNbHbIX 610Kk0B (cM. puc. 2.2): 6moxa caerunkos BC-JIA, 6noka
uckmoueHus bU-JIA, 6noka kongeucatopos BK-JIA.

Brok cuemyuros BC-JIA conepkuT:

pene-cueTuHK 1, huxcupyolmii HOCTYIUIEHHE TIEPBOTO MMITYIIRCA IH000ro KOJOBOIO CUIHaJA.
CueTunk MMEET 3aMeINieHHe Ha puTshkeHue sxops 0,15 ¢ u va oTmyckanme axops 0,28—0,32 ¢;

pene-cueTurk | A, GUKCHPYOUIMIA MepBbId KOPOTKHMIi uHTepBall B xogax XK ¥ 3 M ANHHHEKHA
unTepsa B xoge KK u umetomuit 3aMeniienue Ha otnyckanue sikops 0,15—0.2 ¢;

monst VD1, VD3, nekmouatonme paspsa xoHaeHcatopa Cl Ha pene-cueTuux | ¥ Bcriomora-
TensHoe pene B, o VD2, uckmouaromuii paspsan xonneHcatopa C3 momumo perne 3.

Brox uckmouenust BU-JIA comepxuT clleyIOUIHE puOophr:

1T - — moMeXo3aMTHOE TPAHCMHTTEPHOE PEITE, HCKITIOUAIOLLEe MOsBJIEHHE HA CBETOhOPE xKe-
TOTO OTHS BMECTO KPACHOTO IIPH HEHCTIPABHOCTH H30JIMPYHOIUNX CTRIKOB;

B — BcioMorarensHoe pelte, KoTopoe BMecte ¢ pene I1T uckiroyder BO3MOXHOCTE BKIIIOUE-
Hus Goliee paspelnaIIiX MoKA3aHUN Ha CBETOMOPE ITPH HEUCTIPABHOCTH M30JIMPYIOLMX CTBIKOB
1 DUKCUPYET NOCTYIUICHME KOIOBOrO MMMYJICA TOIBKO U3 COOCTBEHHOH PEIbCOBOM LIEIH;

auon VD4 — yeenuunBaeT BpeMs 3aMeUICHUs pene B;

auoa VD5 — uckmouaer BO3MOXKHOCTE MOMATAHUS LIMPKYNHPYIOLMX TOKOB Yepe3 guox VD4
B 06MOTKY BCIIOMOTATENBHOTO pesie B v Apyrue uemny;

quon VD6 — MckmoudeT myHTHpoBalide 0OMOTKH BeioMmoraTensHoro pene B u pene 1T
avomoM VD7,

VD7— cosmaeT 3aMeJICHUE TPAHCMUTTEPHOMY pene T Ha OTITyCKaHME AKOPA IIPH Nepegaye
kona KOK.

Baok kondericamoposé BK-JIA Bxmouaer B ce64:

xoHzencatopel C1, C2, C3, koTophle 00cCIIedHBAOT 3aMEUICHHE HA OTITYCKAHHE SKOPSA CUT-
HaJbHBIX pene XK v 3 npu npueMe Komos;

RT - pesucrop, Henonb3yeMbri w1 oborpesa 610ka KOH}ICHLaTOpOB

3anacHbIMH KOHIEHCATOpaMu noadupacTcs HeOOXoAMMasa eMKOCTE.

B kauecTse AaTUMKOB YHCIOBHIX KOJOB HA KAXIOH CHMTHAJIBHOM YCTAHOBKE YCTAHABAMBAKOTCS
Komoskie myTeBbie TpaHeMutTepbl Tuna KITTIH-715, KITTI-515 uin G6ecKOHTAKTHBIE KOXOBBIE
nyteBeie TpaHcmuTTeps: BKIIT.
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Cxema 0syxnymnoii asmoOI0KupOGKI NEPeMERRO20 MOKA O PYACNIKOE ¢ OOHOCIMOPORKUM 06U~
Hcenuem noezoos (cM. puc. 2.2). Ilpu 3anstuH noessoM 6mok-yuacrka 31T HMmyssCHOE IyTeBoe
pene Y na curHanbuo#t Touke 3 mpekpaiaer paGoTaTh B KOZOBOM PEXKHME, TAK KaK PebcoBas
LMD 3alyHTHPOBAHA CKaTaMH Noe3na, curHaibHele pene XK 1 3 na Beixoae aemmdparopa obec-
TOUYEHBI M YEPE3 THUIOBOM KOHTAKT pene A coapaeTcs nenb NUTAHUS TaMIIbl KDACHOTO OTHS U
BO30YKIEHHS OTHEBOTO pelie O, KOHTPOIHPYIOIIEro paboues COCTOSHHE HHUTH JIaMIIbL:

CX12 -[0- X <K~ MCX.

ThINOBBLIMH KOHTAKTaMH CHIHaNbHBIX perte XK 1 3 u GpOHTOBRIM KOHTAKTOM OorHeBoro pene O
co3gaercs uens BeIbopa Koja If KoaupoBasus penbcoBoii nern SIT komom KIK. Konoseie my-
TEBBIE TPAHCMHUTTEPBI HA BCEX CUTHAIBHBIX YCTAHOBKAX PAaBOTAIOT HEMPEpbIBHO — HA CHTHAIIb-
noit ycranoske 3 paboraer tpancmutrep Tuna KITTHI-515, a Ha curHambnol ycraHoBke 5 —
KITTILU-715. TpaucmurTepHoe pene T paboraer B koge KK mo uens:

M-X-0-KK-KNTu-515—01-M
LT -[T- VD6 -M .
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Konraxrom Tpancmutrepnoro pere T B penseoByto terts ST 8yayT nepenaBaTses koast KX, koTo-
Pphle BOCIPHHUMAIOTCS UMITYJILCHBIM IyTEBLIM perie M Ha CHrHANbHOH YCTaHOBKE 5, KOTOpOE 3a-
MBIKAeT ueny aeutHgpartopa JA.

Koposniit muxn KOK (KITTIL-515) cocToHT u3 HMITyIbca JIHTENBHOCTBIO 0,23 ¢ H HHTEpBaIa
JUHTenbHOCTHI0 0,57 ¢ (eM. pHc. 2.3). 3a oaun 060poT wai6bb TPAHCMHTTEPA IIPOXO/HT ABa KOAO-
BhIx uukna KOK. Hpu npreMe KOAOBOIo HMITYJIbca ITMTENBLHOCTBIO (0,23 ¢ 0OIHOBpeMEHRHO 06pasy-
€TCS TPU ueni: 1) uens 3apsiaa konaeHcaropa Cl; 2) uenp Bo3OyxkaeHus pene-cuerdnka 1; 3) uenb
BO30YKIEHHS BCIIOMOTATEALHOTO pese B: .

DI K-1a -0- M — pene-cuerunx 1 nMeer SaMCILﬂCHPle Ha HpI/ITSi)KCHHC 0,15¢;

2)N-A-1A-XK-OT-Ry-VDl~1-1A-R;,,~Cl -M;

3)N-H-1A-OT-VD5-B-M.

T10 OKOHYaHHH 3aMEJUIeHHs HA PHTSKEHHE IKOPS CUETUHK | 3aMBIKAET (PPOHTOBBIE KOHTAKTHI B
ueny paspsaa xonaescaropa Cl Ha curnanbaoe pene X u konpencarop C2:

+C1-Ry - 1A-T jM
c2
CurnanbHoe pene XK Bo3byxaaercs H GpOHTOBBIM KOHTAKTOM 3dMBIKAET uenb TOpEHHs TaM-
ITHL XKENTOTO OrHs HA cBeTodope 5 :

C—)T(»Q—@-MCX.
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Bropoil gPOHTOBOI KOHTAKT CHIHAJIBHOTO pene XK 3aMBIKAeT LENb KOHTPOJIS TaMIIbl KPac-
HOTO OTHS B XOJIOAHOM COCTOAHMH:

CX20 -0- K -®- MCX.

Jo MoMenta cpabarsisanns pese 2K Lems 2 MpoXoauT Yepes ThUIOBbIE KOHTAKTHI perie XK 1 [T, a
nocsie Bo30yxneHus pene XK 1 IpueMe cIeRyOIMX HMITYJILCOB 3apsn KoHaeHcatopa Cl noiiget mo
uend . , S e e

N-N-1A-X-T-1-1A-Cl-M-

[pu nocnenosaTenbHOM coeAnneHnn GPOHTOBOrO KOHTAKTa HMITYIbCHOTO pene U u Thulo-
BOro KOHTaKTa TpancMHTTEPHoro pene T B neppoii ¥ BTopo# mensx Aemmdparopa nposepsercs
ACHMHXPOHHOE MPOXOXKICHHE UMITYJILCOB TOKA B CMEXHBIX peNibcoBbiX uensx 3I1 u 5I1, yto Heob-
XOAMMO TS KOHTPOJS OTCYTCTBHA HEUCTIPABHOCTH M30IHPYIOILETO CTHIKA.

B Tperseii ieny ThUIOBbIM KOHTAKTOM NoMexo3aiuTHoro pene [1T nposepsercs otcyTeTsre uM-
MyNbCa B CMEXHOH PElIbcOBOH LIENH, 4 HPOHTOBBIM KOHTAKTOM penie U — Haluyue UMITYJILCOB B
coBCTBEHOM peTbCOBOH LEMH.

C MoMeHT4 nIpexpaineHus uMyiesca koaa KOK pene M Boixitountes 1 6y aeT HaXoauThes B 06ecTo-
yeHHOM cocTostHUH 0,57 ¢. [Tocne pasmbikanis GppoHTOBOro KoHTaKTa perie U 1 3aMbixanus TeIIoBOro
0OpBIBAIOTCA LETTH MUTAHMS perTe-CUeTYHKA | M BcmoMoraresisHoro pene B. Ipu aToM co3naercs uenb
TIMTaHUA peste-cueTunKa 1A:

, M-U-T-B-TA-M. '

OpoHTOBBIMH KOHTAKTAMH penie-cueTunKa 1A uamMensercs uenb nuTaHus pene XK 1 koHAeH ca-
topa C2. Llenu nuraHus pefe-cHeTYHKA | 1 pene B OTKIIOYAIOTCA, HO JTH pelie HAXOAATCA He 3d-
MeJIeHuH B Tedenye 0,3 ¢, 3aTeM, BBLIEPKAB 3aMEUIEHUE, 3AMKHYT CBOM ThUIOBbIE KORTAKTHL KOH-
TaKTOM pefie B oGopeeTcs uenb MMTA4HUA pee-CHeTYuKa 1A 1, BblaepxaB 3amemeHue 0,15—0,2 ¢,
3aMKHYTCs €70 ThIIOBbIe KOHTAKThI. K KOHIY HHTEPBaATIa Bee perne OyayT 06ecTO4eHbl, KPOME CHI-
HansHoro pesie XK. Pene 2K nomyuyaer nuranue or paspsasa konaencatopa C2 na e€ro oOMOTKy.




image110.png
EMKocTh KoHzpeHcatopa C2 moabupaercs Tak, 4Tobbl y pene XK obecrneunBaioch MUHUMAIbHOE
3aMe/UICHHE HA OTITYCKAHHE AKOPA, JOCTATONHOE AJIA yAEPKAHUR AKOPA pelie B IUIMHHOM MHTEPBA-
J1e ¥ He co3zaroee 60NMbIIOH 3a/IEPKKH HA BKJTIOYEHHE KPACHOTO OTH IIPH 3aHATHH MOE30M pellb-
coBoH nenu. BpeMs 3aMensieHHA Ha OTITyCKaHHe AKops y pene 2K npH HOMUHAJIBHBIX EMKOCTSX
koupeucatopos C1 u C2 ponxkno coctapnath 1,8—2.2 c.

ITpu ropennn Ha ceeTodOpe 5 JIAMITEL KETOrO OTHA COIAACTCA LENb KOAHPOBAHUA KoaoM K
pesnbcorod uenn 7I1: . :

-

n—ﬁ—g—@—mmu-ns‘[—m

0T -]~ VD6 — M.

Tocne oco6oxaenus penbseonoit uemy 3[1, pesbcosas uers SI1 6yaer kommuposaThes xonoM XK,
KOTOPBIH OyaeT NPHHUMATBECA UMITYJIbCHBIM ITyTEBbIM pEJic HA CHTHAJIBHOM YCTAHOBKE 5, MEPEKIIIo-
yaroummces KoHTaxToM pesie M 3aMbikatoTes uenu aettndpuposanus xoaa. Kon 2K cocrout us asyx
nmtyiseoB mo 0,38 ¢ u aByx unrepsanos 0,12 ¢ u 0,72 c. [1pu npueme u aelmdprpoBaHuy nepBoro
HMITY/IbCA AIUTENbHOCTRIO 0,38 ¢ Bo30ymsTCa perte-cHeTHHK 1, BenoMoraTenbHoe peiie B, sapsmures
xoHaeHcarop Cl, smounTes pene K ¢ 3apaaurca konaeHcatop C2.

B nepsom uHTepBale UTHTEIBHOCTBIO 0,12 ¢ pete M 0becToumTCs, OTKIIIOUMB TUTAHKME TPEX Lie-
neid, Ho pene-cueTiHK | U pene B, o6ranas 6onbIMM 3aMeUICHUEM, YEM BpeMsl HHTEPBATTd, yAepKaT
AKOpS B MPUTAHYTOM cocTosHMHM. OIHAKO B 3TOM m{TepBam: Bo36ymncn pere-cueT4HK 1A no uenu

n-u-T
g
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Bos6yausLunce, pee-caetunk 1A camobiokupyercs yepe3 PpoHTOBOH KoHTakT pene B.
Ot BTOpOrO KOIOBOI'O HMIYyNbCa uiuTedsHOCTRIO 0,38 ¢ Bo3OymmTca pene U u obpasyercs
uerns cpabaterBanus peae 3 M 3apsana KonaeHcatopa C3:

M-H-T1-K-0OT-1A-1-VD2-Rg,—

(5]

Pente-cucrymk 1A ocracTcs BO30YKIEHHBIM 1O EMH CaM06J'lOKPIp0BKPI. Uepes GpoHTOBbIE KOH-
TakKThl CHTHAIBbIBIX pesie K 1 3 Ha cBeTodope 5 BKIIOYAETCS 3€/ICHbIH OrOHb:

C - K -3-{3- MCX.

Jlamna KpacHOro orus KOHTPOIHUPYETCs B XOJIOIHOM COCTOSHHH OT HCTOYHMKA THTaHus CX20,
MCX nocpenctsom oresoro peie O. Lierb KOHTpOIIA JIAMITE KpACHOTO OTHS MPOXOJIUT MO BBICOKO-
OMHOIt 06MOTKe OrHeBoro perte. KoHTaktamu curnanbhbix pene 2K, 3 u orHesoro pene O 3aMbikaet-
cd Lelib KoIUpoBaHus kogoM 3 penbeoBoit nenu 7I1. ITo okoHYaHMM MPHEMA BTOPOTO WMITYJIbCA
xona 2K B ammuHOM uHTepBate (0,72 ¢) oOpbiBacTCs MUTaHUE Pelle-cucTunka | u perne B. Pene B,
BblICPXkaB 3ame/uiehue 0,3 ¢, oBpbiBaeT nernb caMoOJIOKMPOBKU pese-cderyrka 1A. Pene-cueTynk
LA, Beiepkas saMeanenue 0,25 ¢, OTIYCTHT sKOpb B KOHIE HHTepBaia. [1py BbIKIIOUEHHH peie-
cerumkos | u 1A curnanshoe pene XK nmomywaer nutaHue oT KoHaencaropa C2, a pene 3 — or
konzieHcaropa C3. Pene 3 Bo36yxaaeTcs TONBKO MPU NPHEME KOAA, MMEIOIIETO HE MEHee IBYX HM-
Ty:TECOB B LIMKJIE. JITO IPOBCPSETCH MOCIICUOBATEIBHBIM COEIMHEHNEM KOHTAKTOB perte M W KOHTaK-
TOB pene-cueT4nKoB I, 1A. Pene-cueTumk 1 GpHKCHpyeT HaJIuKe UMITYJIbCa; 1 A — HEepBOro KOPOTKO-
ro UHTepBaia. BropuyHbIM cpabarhiBaHueM peiie M mpu Bo3OYXICHHBIX pefe-cHeTumkax | u 1A
(bUKCHpyeTCs MOCTYIUTeHHE Broporo uMiyibea. MTak, npu aeurudpuposanun konos XK Ha Bee Bpe-
M ux npuema penie XX u 3 HaxonsITes B Bo30YKISHHOM cOCTOSHUH. Pesscoas uens 711 komaupyercst
konom 3 ot KIITHI-715. Koa 3 ( KITTTLLI-715) cocrout u3 Tpex ummynecos: 0,35 ¢; 0,24 ¢; 0,24 c u
Tpex uuTepBanos: 0,12 c; 0,12 ¢; 0,79 c. Ipu npreme kozaa 3 MITYIECHBIM NyTeBbiM penie M ero nepe-
KMOYAIOUMMCS KOHTAKTOM CO3JAKTCA LEMH ASIIMpUpOBaHUS KoAd. Jeliudpatop NoCTPOEH Ta-
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KHM 06pa3soM, 9To He paznuyaer Kogos XK u 3, mo3stoMy npu Aeiundpuposaluy koaa 3 nemudpa-
TOp pabOTAET TaK XK€, KaK W NpH paciuugposke koaa X. OT nepsoro UMITyJIca Bo36YXKIA€TCs
pene JK, ot Broporo — pene 3, ot TpeTbero HMnynscd pene 3 u koxngeHcatop C3 nony9aror nura-
HHE HEMIOCPEACTBEHHO OT HCTOUHMKA. B cXeMe MpeaycMOTpeH aBTOMATHYECKHI NEPEHOC KPACHOTO
OTHS Ha T03a/11 CTOAMMIA cBeTO(OP B Cilyyae MEPErOpaHAs JIaMnbl KpacHoro orus. Eciu npu 3ans-
Tok pesbcoroit nenu 311 Ha cBeroope 3 meperopaer namia KPaCHOTO OT'Hs, TO ITPH 3TOM BLIKJIIO-
gaetcs orHesoe peJie O. Konraktom pene O pasMbikaercs nenpd paboTsl TpaHCMUTTepHOrO peie T,
KOTOpPOE BLIKTIOYAETCH  CHUMaeT KoauposaHue kogom KK penbcoso#t uenu ST1. Pene M na cur-
HaJIbHOH ycTaHOBKe 5 NpeKpamaer paboTy U He co3aaer uened paborh apetundparopa AA, cur-
HastbHbIC pene XK 1 3 HaxoAATCs B BBIKITIOYEHHOM COCTOSHUH, 3aMBIKAsl LIENb TOPEHHS JIaMITbI Kpac-
Horo orHs Ha cBetodope 5. Pere XK1, K2, XK3 ucnoabsyroT Ans Toro, 4ToSs ycKOPHUTb
MepeK/II0YEHHE pA3pelIalonero OrHs Ha 3aMpelaionyi mpy MPaBHILHOM HANPABIEHHH JBIDKE-
HHS U JUIS1 yeKopeHus noceliky kona K)K B HenpaBHIbHOM HANPABJIEHHH ABMKEHMS.

3auwuma om onacuwix omxazoe. 3aUMTY OT ONACHBIX OTK430B B YNCIIOBOH KOA0BOI aBTOONO-
KHPOBKE BBIMOHAET getuudparop JA. OnacHbie 0TKa3bl BO3MOXHBI IPH KOPOTKOM MJIH Mepe-
MEXAIONIEMCH 3aMbIKAHHH H30JIUPYIOIIUX CTHIKOB M ITUTENbHOM BO30Y)KIEHHH pelie-CYETIHKOB.
Cxema pemmdparopa MOCTPOCHA TAK, YTO OOECHeYHBaeTCs HEMPEPbIBHAS IPOBEPKA PaboThi
HMITyJIbCHOTO ITyTEROTO PEJie U pene-CYeTYHKOB.

Ipu wmrensHOM BO30YXIEHHH HMITY/ILCHOIO pelie M pene-cueTuHK | moydaeT HENMPEphIBHOE ITHTa-
mue. Ero ¢ponTossMi koHTakTaMu KoHzeHcaTophl Cl H C2 HerpepbIBHO MOIKTIOYEHB! K OOMOTKE e~
Jie )K. [Nocne paspsana KoHneHeaTopos peste JK BBIKTFOUKHTCS M BKIIOYUT Ha CBETO(OPE KPacHbil OTOHB.

B ci1yyae MOCTOBOIO 3aMbIKaHHs KOHTAaKTOB MMIyJIbCHOIO pene Y cosnaercs HenmpepbiBHAS
[CHb NUTA4HKUS pene-cuetyukoB 1, 1A u pene B. Konpencarop C1 paspsmxaercs Ha pene 2K, nmocne
paspaga KoHaeHcatopa Cl1 pene XK obecroynBaercs M Ha CBETOQOpE 3aropaeTcs KpaCHbI OTOHb.




image5.png
BBIX Henel yBeqnunBaeTcs 10 3—5 kM. B cheTeMe HCMOMB3yIoTCS HACTOTHBIE KAHATBI ¢ HECYIMMH
gactoramu 1950, 2170, 2440 n 2790 T'u. Obecneuenne 6e30nacHOCTH GyHKIMOHHPOBAHKA JOCTH-
raercs 3a C4eT TPEXKpaTHOTO PE3EPBUPOBAHHS MOJyJICH, JKCCTKOH CHHXPOHH3AIMH H IOTAKTHOTO
CpaBHEHHs CUTHAJIOB B KOHTPOJIBHBIX TOUKAX OT/ENBHbIX KOMIUIEKTOB aNMapaTypbl, MIPHMCHEHHS
CNIELMATIEHBIX YCTPOHCTB KOHTPOJIS € OHOCTOPOHHHMH OTK43aMH, 0OECTIEUHBAIOUIMMH HAEKIIOE
OTKJIIOYEHHC HEMCITPABHOTO KOMILIEKTA H MOCICAYIOUHH BBOJ €ro B paboTy. B HacTosuiee BpeMs
pa3pdabaTblBAETCA BAPHAHT ABTOOIOKHPOBKH € MCIIOJIL3OBAHHEM JOMOMHATENLHONO nH(poBOro
KaHata nepefady HHOpMALMH, ITO MO3BOIUT NEPERTH OT TPAAMIHOHHO (DHKCHpYEMBIX OIIOK-
YUACTKOB K ITOJIBIDKHBIM H IOBBICHTH IPOIYCKHYIO CIIOCOOHOCTD NMEPEFOHOB.

s yerpaneuns HenocratkoB AJICH p‘upaﬁomﬂm W NPUMEHSIOTCS CHCTEMBI ABTOMaTHYEC-
KOl IOKOMOTHBHOH CHYHAIM3aUHH: .

AJICM — ¢ MHOTO3HAYHOH CHTHAIM3ALIMeH, T KpOME CHTHAIBHBIX TOKA3aHHH BBICBEUMBACTCH
CKOPOCTB JBI)XEHHS 110€371a;

AJIC-EH  aBTOMaTHueckas JIOKOMOTHBHAS CHTHAITM3AaIHA €AMHOTO PAla ¢ HeMpepbIBHBIM
K4HATIOM cBsi3u. B 9T0if chcTeMe s nepenaun HHPOpMALHH C MYTH HA IOKOMOTHE HCIIOIb30BaH
HEMpEpBIBHBIA MHAYKTHBHBIN Kanan cBsi3n — 175 T'n. CurHaneHas nHpopmaums nepenaercs ¢
NBYKPATHO#H (ha30pa3HOCTHOW MOJTynsIIMeH, YTO MO3BOISAET OPraHH30BaTh ABa moaxaHata. Oc-
HOBHas MH(OpMauys NepesaeTcs 1o nepBoMy NMOAKAHATY, HHpOpManHs BTOPOro NMoaKaHald
pacimpsAer MHOPMAIIHIO TIEPBOTO H BBIMOJHACT 3dIHTHHIE DYHKIIMM.

J1s NCKITIOUEHHS TPOe3/1a 3dNPELAONIIMX CUTHAIOB ObU1a pa3paboTaHa cUCTEMA 8BTOMaTUYECKO-
ro yripasncrns Topmo3amu (CAVYT), B 10kOMOTHBHBIX YCTPOHCTBAX CUCTEMBI IOMYCTHMAs CKOPOCTD
HEIpepbIBHO CpaBHWUBAETCS C (PAKTHHYECKOH CKOPOCTBEO ITOE3/1a H IIPH ITPEBBILICHHH JIONYCTUMOH CKO-
POCTH BKIIFOHAETCS ABTOTOPMOXKEHHE N0E3/a, CKOPOCTh CHUXKAETCH 10 YCTAHOBIEHHOTO 3HaUeHHS.

ABTOpEryNIMpOBAHKE JABHXEHHA I0€3/1a OCYIECTBIIICTCA CHCTEMOH ABTOMATHUUECKOI'O PEry/IUpo-
BaHHA cKopocth noesna APC «/Inenpy, rae mis nepeaadn HHOOPMAIHNH Ha TOKOMOTHB UCTONb-
30BaHbI DECCTHIKOBBIE PEIBCOBBIE LIEMH, [0 KOTOPBIM HAa JIOKOMOTHB TIEPEAAlOTCA KOJOBBIE CHI-
Halbl B BUjae KOMOHHAUMIA M3 OByX yacToT. OT NMpHHATOH HHOPMAULHMH HA JOKOMOTHBE
BK/IIOYACTCS OCHOBHAS H MPEAyNpeAnTeNbHas CHFHATH3AIMH CKOPOCTH.

B nepcneKTHBE BCe CHCTEMBI HHTEPBAIBHOIO PCI'YIMPOBAHNA AOJDKHEI HMETh MOYJIBHOE HC-
MOJHEHHE U PCKOHDHUTYPHPYEMBIE CTPYKTYDHI.
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B cityyae o6pbiBa ITUTAHMS UMITYJILCHOrO pene M He co3maloTes uenu Bo3GyKIeHHS pene-cyer-
quka 1, 3apsina konjteHcatopa Cl ¥ MHTaHWs BCOMOraTelbHOro pene B. CurnanbHoe pene K
BBIKJIIOYAETCS, M Ha cBeTO(Ope 3aropaeTcs KPACHbIH OrOHb.

B cnyuae HeBO3OYXKAEHHUS pelie-cueTunka | aemudpaTop npH npueMe modoro koaa Gymer
pabotats Tax xe, kak u npu npueMe xoaa KK, u na ceerodope Gyner ropeTs KeaThlii OroHs.

3anunaxue sxops pene-cueTdHka | A MpUBeNo 6b1 K TOPEHMIO Ha CBETO(OPE JIAMITbI 3/IEHOTO OTHS
BMECTO XKEJITOr0. ITOT OMACHBIH OTKA3 HCKITIOUAETCs TEM, YTO B HEMb BO30Y)KICHHUS pente-cueT4nKa |
BKJIIOYEH THUIOBOM KOHTAKT Pejle-cueTunka 1 A, ueM uckiiiouaetcs BosOyxaeHue perte- cueTuuka |,
3apsa koHzeHcatopa Cl u Bo36yxenue pene XK. Ha cBetodope 3aropaeTcss KpacHbIH OroHs.

Hcrumouenye npoditecka 3eJIeHOro Orts Py CMEHe IIoKa3aHMH ¢ KpaCHOTO Ha XeJIThIH obecnieuusa-
eTcs TeM, 4TO B LETTb BO3OykaeHHs perie 3 BKIIoueH PpoHTOBOM KOHTaKT pelie JK. [Tpobneck seneHoro
OrHsi MOT GBI IPOU3OHTH IIPH OCBOOOXKIEHUM PENIBCOBOM ey ST1 KOpoTkoH noasMxHON euHuULeH. 13-
3a 3aMeUICHHA Ha OTiyckaHue sxopeil pene 3 1 XK ceetodopa 3 B penbeoBywo uems SI1 cHagama
noctynaer kox 3 (OK) u Tornbko Hocne ormyckanma axopei pene 2K u 3 — kox KOK. Ilpu xpartkope-
MEHHOM rocTyTieHnH koaa 3 (JK) Ha CHTHAIBHO# ycTaHOBKe 5 Bo3OyxmaeTces pene XK. Bpems Bo36yx-
JeHMs pene 3 3HaYHTeNbHO GoIblie BpeMEHH MOCTYIUIEHHS JIOXKHOIO KOJa, H OHO He cpaboTaer.

34ILMTY OT OMACHBIX OTKA30B TAKKC OCYIIECTBIIAIOT BIIIOYEHUEM OIPAHUYUBAIOILMX PE3HC-
Topos B uenu koHaeHcaropa Cl. Pesucrop Ry, orpanuumsaer Tok 3apaga koHaeHcatopa Cl.
Tlpu cny4yaiiHBIX HMITYJIbCAX ¥ OAHOKPATHOM cpabaTbiBaHWH MMIyIbcHOro pene M npoucxomur
4aCTHYHBIA 3apag koHpeHcaTopa Cl, HenocTaTouHbI IS BO3OYKIAEHUA CUrHANTBHOIO pene XK.
s 3apana koHaeHcatopa Cl Heo6X0MUM NpHEM HECKOTBKHX HMITYJICOB KOJA.

OnacHbIe OTKa3b1 MOFTT! ObI BO3HUKHYTh TPH KOPOTKOM VJTH IEPEMEKAIOLIEMCH 3aMBIKAHUU M30IU-
PYIOLIMX CTBIKOB.

JU1s1 MCKIFOUeHMS TTOCIIEZICTBHI TIPH OIACHBIX OTKA34X B CXEME ABTOOIOKMPOBKM IPHMEHSIIOTCS CTIe-
LMAITBHBIC 3AIIMTEL, OCHOBAHHEIE HA TOM, YTO IIPH JEMM(PHPOBAHAN KOIOBbIX CHTHAJIOB IIPOBEPSCTCA
aCHMHXPOHHOE TTPOXOXK/ICHUE KOJOBBIX MMITYNBECOB B CMEKHBIX PENBCOBBIX Liemsx, Llenu nenmdpuposa-
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HHS1 CO3IAIOTCS TONBKO TIPH ACMHXPOHHOMH pabote uMnyiecHoro pene M u TpancMuirrepHoro pene T.
ACHHXpOHHAs paboTa ITHX pevie SBISETCH NPU3HAKOM LIETOCTHOCTH W30/IMPYIOUMX CTHIKOB. [ina obec-
fieueH sl ACHHXPOHHOM paboThl MMITYIBCHOTO pefie 1 1 TparcmurTepHoro T cMexHbIe PETbCOBBIE TEMH
KOMPYIOTCs OT Pa3HbIX THITOB TPAHCMUTTEPOB C PA3HOMH JTHTETBHOCTLEO KO/IOBBIX LIAKIIOB, TPaHCMUT-
TePbI HA CUTHAITBHBIX YCTAHOBKAX PAa0OTAIOT HE3ABHCUMO JIPYT OT APYTA H MX padoTa He CUHXPOHUIUPY-
€TCst, IOITOMY NEpHOMIMUECKH BOHHKAIOT MOMEHTBI HAPYIICHHS] ACHHXPOHHOCTH, 2 33TEM €€ BOCCTAHOB-
aeunst. Tlpu sToM nermm 3apsina koHAeHcaTopoB Cl u C2 co3maioTes TONBKO B MOMEHTHI IIOJHOMN
ACMHXPOHHOCTH [IPOXONICHIA KOJIOBBIX HMITYJTHCOB B CMEKHBIX PE/ICOBBIX LEIX. CITCAOBATETBHO LICTH
MO3APAIKA KOHICHCATOPOB BOSHHKAIOT aIllEPHOIMUYECKH Yepe3 paziTMHOe THCIIO KOIOBbIX LIMKJIOB, [ls
YeTKOM PaGOThI CUrHATILHBIX pesie KOHIEHCATOPbI JOIDKHbI HMETh HOMHHAILHBIA 3aI1ac eMKOCTH.

B wry4ae KOPOTKOIO 3aMbIKaHMS M30JIMPYIOILMX CTHIKOB, HAIIpUMep Y cBeTothopa 3 npu 3aHs-
10l penbcoBoi uenu 311 (cobeTBeHHOM), HMITyIbCHOE pele M, BKTIoueHHOE B peltbeoByto uens 311,
HagyuHaet paborats B pexume koma IOK, nmocbmaeMoro B penbcoByio ens SI1. Jeumdparop Ha
CHTHanbHOH ycraHoske 3 paciumngpossiBaeT ko KXK, u Ha ceeTodope 3 npu 3aHAT0iH pesibCcOBOM
uerm 311 BKIIOYAETCS XKENTHIA OrOHb BMECTO KpacHoro ords. OT Takoii cHTyauuu B netundparope
OpUMEHEHA 3a1HTa, BHIIIOTHEHHAS TPH IIOMOINM BKJIIOYEHHUS TELIOBOrO KOHTakTa T B 1Ienb 3apana
xoHpencaropa Cl, a B uens nutanus pene T, KOMHPYIOIWEro PeNbCoBYIO nenb SI1, BKIOUeHUS
$poHTOBOrO KOHTaKTa NMoMexo3amMTHoro pene I1T. Henp 3apsana xouuencatopa C1 nmocrpoeHa
TaK, 9TO €ro 3aPsiA HPOMCXOAMT TONBKO OT MMILYJILCOB COOCTBEHHOH PENbCOBOM LiElH B HHTEPBA-
1ax MMITYJIbCOB CMEXHOH penbeoroi nenu. OT kaxaoro uMmiyibca kona KK cpabarbiaer nome-
vo3amuTHoe pene I1T, zareM T, a notoM uMmynscHoe pene M Giok-yuacrka 3I1. o MmomenTa
3aMbIKaHHA PPOHTOBOrO KoHTaKTa peie M uens 3apsiaa konaeHcatopa Cl pa3oMKHYTa THLIOBBIM
xoHTakTOoM pene I1T. Tlocte okoHuUaHMs KOJOBOrO UMITYJIbca OTIYCKaloT akops peie T u pese M.
Pete TIT, o6nanas 3amemnenueM 0,2 ¢, OTIYCKAET AKOPb Mo3xe, 4eM pene K. TloaroMy nens 3aps-
1a koHjieHcaTopa Cl He cosnaercs.
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Ilosenenue 3emeHOro OrHs BMECTO XKeIToro Np npreme koza KX u3 penscosoit nenu 311 u
KOPOTKOM 3aMBIKaHUH H30JIMPYIOLUIMX CTHIKOB Y cBeTO(Opa 3 UCKITIOUdeTCA BKITIOUEHHEM B LeTih
BCIIOMOTaTENLHOTrO pelle B Thinosoro koHTakTa pene IIT. Ipu npoXoxkaeHud B pelbCOBOH LienH
SIT xoma XK pene 1T Bo3byxmaerca u spikmioudet pene B. Konrakr pene B Haxomures B uenu
pene-cierunka 1A, pene-cuetynk | A He paboTaer ¥ CBOMM KOHTAKTOM pa3sMBIKAeT Ielb 3apana
konpeHcatopa C3 u Bo3Oyxkaenus pene 3. Ha cretodope 5 ropur xenrsiif oroHs.

JlononHUTeNbHAS 3aLUIMTA OT ONACHOTO OTKA3a MPH 3aMBIKAHHH M30JTMPYIOILMX CTBIKOB H ITOSAB-
JIEHHH 3€7IEHOrO OrHA BMECTO XelITOrO BhIMONHEHA B LeNH BO30YXKIeHHS pene-cueTumka 1A. B sTod
LIENH TOC/IENOBATEIBHO BKIIOUEHB! ThUIOBOH KOHTAKT HMITyNbCHOTO pelle M # (poHTOBOI KOH-
TaKT peie T. Llenp 3aMEIkaeTcs Mpy aCHHXPOHHOM paboTe ITHX pene.

3alHMTy OT OMACHHIX OTKA30B OCYILECTBISIOT BKIIOYEHHEM OrPaHHUHBAIOIHX PE3HCTOPOB B
uen# kounencatopa Cl, rae pesHcTop Ry, orpanuumBaer Tok 3apsaa kouzeHcaropa Cl. IMpu
OJHOKPATHOM cpabaThIBaHHM HMITYILCHOTO pelle M OT ClTydaHHbIX HMITYJILCOB (FAPMOHHMK THIO-
BOT'O TOKAa) NPOHCXOAHT YaCTHYHBIH 3apaa koHaeHcaTopa Cl, HegoCTaTOUHBIN Lig BO3OYxIe-
HU4 curHanibHoro pente XK, Tak kak koHaeHcatop Cl 3apskaeTcs IONHOCTHIO TONBKO TIPH HpH-
€Me HECKONBKHX MMITYIbCOB KOAd.
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YucjioByro KOIOBYIO aBTOONOKHPOBKY HCIIONTB3YIOT NPH BCEX BHAAX TATH. TIpH 3/IeKTpHYecKolt Tsre
MOCTOSIHHOT'O TOKA MPHMEHSIIOT PE/IbCOBbIE HETH, paboTatolle Ha CHTHANBHOM HacToTe 50 I, mpu snek-
TPOTATE IEPCMEHHOIO TOKA — Ha yactoTe 25 ', a MPU aBTOHOMHOH TATE BO3MOXHO IPUMEHEHHE YACTO-
! 50 i 25 'u. YncsioBas koaoBast aBTOGIOKMPOBKA SRIIAETCS GOCTPOBOAHOM CHCTEMOi HHTEPBAILHO-
ro perynuposatusg. MudopMaims MeKay CHFHAIBHBIMHY TOUKAMM TEPEIASTCA 110 PEIbCOBBIM HHTAM
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komoBbMH curHasiamu FOK, 2K u 3 ¢ upciioBbIMM NpU3HAKAME. JTH e KOITBI HCHIONIB3YFOTCS A paboTst
aBTOMATHYECKON TOKOMOTHBHOH CHTHAJIH3ALMM, TI0ITOMY OHH IIEPEIaloTCs BCETAA HABCTPETy TT0C3y.
JIBYDKEHHE ITO€310B B MPABWIEHOM HANPARICHHH OCYLIECTRIACTCS TT0 CBETO(OPAM H aBTOMATHHECKOMH
JIOKOMOTHBHO# CHTHATIM3AITHH, A B HEMPABIIEHOM HAIPaRIEHHH — TOMIBKO MO CBETO(OpaM TOKOMOTHB-
Holt curnamaipy AJIC. B NMpHHUMITHATBHBIX CXEMaX aBTOOIOKMPOBKH TPEIyCMATPHUBAIOTCH CXEMBI
YBSA3KH C aBTOMATHYECKO# NepeesHOif cHrHaymsanyeil. KoHTposb HCTIpaBHOrO COCTOSHMS YCTPOHCTB
CHIrHAJIHOH YCTAHOBKH OCYILECTRIBIETCA CPEICTBAMM YaCTOTHOIO AHCIeTdepckoro KoHTpons. C nenmbto
TIOBBILIEHHS HANSKHOCTH JEHCTBUA aBTOOMOKHPOBKH B LIEMNSIX TOPEHHS H KOHTPOJIA JIAMIIBI KDACHOTO
OTHA cBETO(hOPa HCTIONB3YETCs IBYXHUTEBAs fdamiia. IlepeHoc rokasaHns KpacHOIO OrHs Ha 1103a/T1 CTO-
AW CBETOHOP TPOHCXOAHT TOILKO HpH ePeropaHiy 06enX HHATEH.

Ha puc. 2.8 npuBenena NpHHLMITHAIBHAS CXeMa YHCIIOBOI KONOBO# aBrobmokuposku 25 ' s po-
XOZHBIX CBETO(HOPOB 3, 5, 7 OIHOTO MyTH JBYXITYTHOIO neperoHd. Ha KaXno# CHIHAJIbHOH yCTRHOBKE
HCTIONb3YETCs peliciHas armapaTypa, 0003HAYEHHE, TUIT M HA3HAYeHHE KOTOPOH NpUBEISHDI HIKE,
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BH (BU-JA) — 670K ucKIOUeHHs;

BC (BC-/IA) — 670K CHETHHKOB;

BK (BK-[A) — 610K KoHIEHCaTOPOB;

T (TIU-65B) — 0CHOBHOC TPaHCMHTTEPHOE pene;

K. 3 (AHUIS-1230) — curnanbubie pene: o

KI(AHLLM2-620) — noBTOPUTENL CHTHANBHLIX PEne;

K2, K3 (HMLLUIM1-360) —— noBTOPHTENH CHTHANBUBIX pee;

O (AOQUI2-180/0,45) — orHeBoc pene:

O (AOLLI2-180/0,45) - — IOMONHUTEILUOE OrHEBOE pENe;

OW (HMII2-900) — o6paTHBIA NOBTOPUTEND HMIYJILCHOTO perne;

KIT (KITTLI) — xoa0Bhlii IyTeBOH TPaHCMHUTTED;

I (POBC-3A) — npoccens;

N (TTOBC-3A) — OCHOBHOM MCTOMHMK ITUTANHA PENLCOBOH LCITH;

JCH (AHLL2-1600) — pene ABOHHOTO CHIKEHHSA HATTPHKEHUS,

H (KLLI1-80) — pesie HanpasheHus;

IMH (HMIIM 1-400) — noBTOpHTCIE pelte HANPABIEHHS,

HT1 (KMLI-750) — usBecTHTENLHOE peiie NpUGIHKEHHS,

UTI! (AHLIM2-620) — noBTOPUTEIE H3BCCTHIENLHOTO peie npubiwxeHns, - g

AT (TUI-65B) — DONQAHHTENLHOE TPAHCMHUTTEPHOE pene;

IMAT (HMTILI2-400) — pene skmouctus AT:

JIT (ITOBC-3A) — ONOMHHTEbHbIA HCTOUHHK THTAHUA UL KO, THPOBAHUSA PTBCOBOH LIETTH ¢ PENSHHOrO KOHUA;

JA (POBC-3A) — RONOITRUTENBHLIR APOCCEND.

Paboma cxemn agmobnOKUposKu 8 npasuIbhom nanpasienuu Osudicenun. Tlonxas cxema cur-
HajibHOW yCTAaHOBKY NBYXMYTHOH aBTOONOKUPOBKY C JABYCTOPOHHUM ABUKEHUEM NOE3NOB CO-
CTOUT U3 CEAYIOWUX LUenei: penbcoBoi, ABYXIIPOBOJAHON CXEMBI H3MEHEHHs HATIPABIIEHHUA, KO-
IUPOBAHUA B IIPABUNBLHOM M HENPABUILHOM HaNpasJiecHUsX, AewddpupoBanns Kogos, CHI-
HaNbHOM, U3BeIICHUS O MPUOIMKEHHH Moe3/a B HENpaBWILHOM HANPABICHUY, NCKTPOMUTAHMA,
YACTOTHOFO AKCTIETYEPCKOro KOHTPOIIs (B CXxeMe He MoKa3aHa).

CocTosHUC Lenelt cXeMBl COOTBETCTBYET NPAaBHILHOMY HAMpaBIICHUIO ABIKEHUS IMOE3J0B U
3aufToMy bok-ydactky 3I1. MmnynecHoe nmytepoe perne u newnpaTop Ha CHTHAIBHOM ycTa-
HOBKE 3 IpekpawmaioT paboTaTh, o BLIXOAHBIM LENM aeiddpaTopa BLIKIIOUAOTCH CUTHAND-
usle pene XK 1 3 u nosropureny XK1, K2, 3. Uenb muTanus Mamnel KpaCHOIO OFHS B FOPSUEM
COCTOSIHMH OCYUIECTBIAETCA MO OCHOBHOM HUTH uepe3 ThUIOBOM KOHTAKT pene K2 ¥ HU3KOOM-

HYI0 00MOTKY OrHegoro pene O:
CX12 - ACH — R —Q - %2 K- MCX.

Hocre BrI104EnHUS KPACHOIO OrHs Ha cBetodope 3 3aMBIKACTCH Lelb KOAHPOBAHUS PeNbeo-
poi yenu 511 xogom KA
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Nomexozamurhoe pene 1T B 61oke BU-JA u TpaHcMuTTephoe pene T pabortalor B pexume
xoga KK, KonraxroM tpaHcmutTeproro pene T B penbcosyto nens SIT nepepaercs xoa KXK.
IMTpueM koma KK Ha curnannHON ycraHoBKe 5 ocCyluecTenfeT UMIIYJIkCHOe MyTeBoe pene U, a
pacumpposky xoga KX — pemudparop, Ha Bexome koToporo cpabatrsaeT pene X u ero no-
sroputenu XK1, K2, 3. @poHTOBBIM KOHTAKTOM NoBTOpUTENA K2 U TEUIOBMM KOHTAKTOM
peite 3 Ha cBerodope 5 3aMbIKaeTcs 1enb TOPEHHS TaMIIbl HKENTOro OrHA:

€X12- ACA - R— H - #2 - 3 -G~ K2 - MCX. -

Jlammia XpacHOI© OTHsl KOHTPOIMPYETCS B XONOIHOM COCTORHUY NOCPENCTBOM OTHEBBIX peite O
u OJ1, xoTophle MPH UCIIPABHOM COCTOAHUM OCHOBHOM ¥ pe3eprHOM HuTell HAXOAATCA B BO3DYX-
JEeHHOM COCTOSIHUH. T10CHe BKITKOUCHHUS IAMITBL XKENTOTO OFHsL Ha ceeTohope 5 co3maetes nens Ko-
JMpoBaHHsA penbcosoit nenu 71T xogom A,
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Ha curnaneHoii ycraHoBke 7 B pexuMe 3Toro koaa paboraer pene . Umnynechyio paboty
pene U pacumidpossiBaeT AetudpaTop. Uepes obpa3osasllinecs BBIXOAB! ACMIKH(paTOpa BO3-
oyxnatorea curnansasie pese 2K, XK1 u 3, a 3aTem nosropuTenn K2, XK3.

Ho nenu, npoxonsei yepes GpoHTOBbIE KOHTAKTHI ToBTOpHTENA K2 1 pene 3, Ha cBeTodO-
pe BKJIIOYAETCA 3eNeHbli OroHs. LlenocTHOCTE HUTEH NaMiibl KPACHOTO OrHA KOHTPOIUpYETCS
nocpeactTBoM orsdeBbix pete O u OJI. IMocne BKIIIOYEHNS 3€7€HOTO OTHS Ha CBETOdope 7 co3aaeT-
€4 [1elb KOAUpOBaHuA koaoM 3 6rok-yuacTka 9IT:

o - \'n—gmm—g—m—@—*725“*M~

B crnydae neperopanus Ha ceerodope 3 Mamitel KpaCHOTO OTHSA NMEPEHOC NOKA3aHUS KPACHOTO
OTHA HA 110331 CTOAIIMH CBETOHOP OCYINECTBIAECTCA TOALKO MPH NeperopaHuH OOCUX HHTEH
IaMnbl KPACHOTO OTHSA U BBIKIIIOYeHHH orHeBhIX perte O u OJl. KoHTakTaMu 3THX pelle pa3MbiKa-
eTcs Lellb KOAUPOBAHHA PesibcoBOM 1eltd SI1, 4TO IPHBOAHUT K BBIKIIIOUEHHIO HMITYJIECHOTO ITy-
TeBoro pene M y ceerodopa 5 1 BKIIOUEHHIO Ha HEM KpacHoro orHs. B ciyuae meperopanus
JAMITBL KEATOTO OTHA cBeTodop OyAeT noracluM, a KOAUPOBAHHE PENLCOBOH IIEMH HE H3MEHS-
€TcA, TaK KaK 11eJ0CTHOCTD HUTH JIAMIIBL XKEJITOTO OTHS HE KOHTPOIHPYETCA.

B ciryyae neperopaHus 3eJIeHOTO OTHs CBETOGOP Takxe 6yaeT NOracliiM, KOAHPOBAHUE PElTb-
20BOiA Lleny He u3mMeHuTes. Ha no3anu crosiiem cBerodope 6yaeT ropeTh 3efneHbli OTOHb.

Paboma cxembt agmoBaoKuposKit 6 HenpaswibHoM nanpasienuu dguncenun. TlepekToHaoT cxeMmy
3BTOOJIOKUPOBKH C NPABWIBHOTO HA HEMPaBWJILHOE HANPABIIEHHE IBIKEHMS C MOMOILIBLIO IBYXITIPO-
BO.THOH CXEMBI H3MECHEHHS HATIPABIIEHHS ¢ MPOBEPKOH CBOOOTHOTO COCTOSHHA NeperoHa. Jig opra-
HM3ALMM TIepexoa Ha IBYCTOPOHHeEE JBIDKEHHE M0e3/J0B HA KaXkIOi CMTHATIBHOM YCTAHOBKE ycTa-
HABIMBAIOT JONOJIHUTENbHBIE pene HanpaeieHus H, ero nosropurtens I[TH, pononHutenbHoe
rpaHcMuTTepHOE pente JIT, ero mopropurens IIJT, o6paTHeIi NOBTOpHTENL UMITYIIBCHOTO pene O,
~ele H3BECTHTeNs MpHOmvkerns noesaa MIT 1 ero nosropurens U1, B npaBHiisHOM HarpasieHUd
I3iKeHus pelie HanpasneHus H nuTaeTcs 1o nemnu AByXIIPOBOAHOMN CXeMbl H3MEHEHHS HATTABIICHHUS
- 2x0M npAMOi nojspHocTH, perte [TH npu 3ToM He Bo36ykmaeTcs U cxeMa aBTOOIOKHPOBKU pabo-
~3T KaK ITPH OJHOCTOPOHHEM ABIDKeHHMU. [lepeXxon Ha HenpaBHILHOE HANPARIEHHE OCYILECTBISIOT
T TeM Bo30yKaeHHs pelte HanpasiieHns H TokoM o6paTHOM noNspHOCTH, IPH 3TOM BO30YXKIaeTca U
emod:10Kkupyetcd nosroputens [TH. Konraktamu pernte [1H Ha cHrHabHbIX YCTAHOBKAX BBITONHA-
ATCA CJICYIOILME EPEKTIOUEHHS: OTKITIOHAIOTCS LEMH Pa3pellatoliiX OTHeH CBeTOhOPOB 1 KOAHPO-
3HHA PENECOBBIX rienei koxaMu XX 1 3 B NpaBUIbHOM HAINIPaBICHHH, MTOAKTIONAIOTCS [1e[H KOTHPO-
maEns kogoM KK scex OI0K-yd4aCTKOB B CTOPOHY NpaBWIBHOTO HAIpaBIeHHUS (MUTAIOMMA H
PEASHEIT KOHIBI peIBCOBOI T1E1H HE MEHSIOTCA): -




image122.png
I - KKyppry - TH- 81 BU - [T, ] - 83BU | M.

. - LE‘—HBH—@J

f1pu cBOGOIHOM COCTOSHMH BCEX PEIIBCOBBIX IIETici B HEMPABUIIBHOM HAMPABIEHHH C MUTAIO-

. KOHUOB B penbeosbie enu 311, ST, 71T u 911 nogaerca muranue kogom KXK. Ha kaxmoit

~TbHOM ycTaHOBKe IpH AeimcbpupoBanny koga KOK Bo3Gyxpaercsa curnamshoe peie X, a

s v ero nosropuTenu XK1, 2K2, 2K3, yem koHTponupyercs cBoGOAHOE COCTOSHHE OI0K-yUACTKA.

~ ~sTopurenu XK1, X2, K3 ucnone3ylorcs ans TOro, 4TO6 YCKOPHTE NEPEKIIOYEHHE pa3pe-

- _1TO OTHA cBeTo(Opa 1Ha KPACHBIA B MPaBHIBHOM HANPABICHUH, TAK KakK LIeNb BO30yxkae-

mmm pe1¢ JK| npoxoauT yepe3 GppOHTOBBIE KOHTAKThI pene-cueTynka | 1 pene XK. [Npu 3ansatuu
2>M penbcoBoii enu pesie XK1 BoIKIIOUMTCA panblie, deM pene XK.

3aHATHH 1TOE310M penibcoBoi 1enyu 3I1 B HenpaBH/ILHOM HATIPABIEHHH HAa CUTHAIBLHOMN

E30BKE 3 npekpamaercs HMirylbcHas pabota pene , a 3atem u geumdparopa. [Mocnenosa-

BBIKTIOYAIOTCA Bee cHTHanbHEIe pene 2K, XK1, X2, XK3. Yepes ToutoBoii konTaxT pene U u

i koHTakT pene XK1 Bosbyxnaerca pene OU, koTopoe sBiisieTcs 06paTHBIM MTOBTOPHTENEM

H. Pee OU cpabarbiBacT ¢ KOHTpoJEM JCHCTBUTENBHOTO OTITycKaHus skoper pene XK1 u U.
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Puc. 1.1. Cxema Tpex- m ueTsipexaHauHoi asrobaokuposkm u AJICH
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Bri6op 3HaunocTH Koaa AJIC B HEIpaBUIILHOM HAIIPaBIIeHUH 00eCIeYHBAETCA € IOMOLIBIO U3BE-
crurenbHoro pene HI1, yeranosneHHoro g uemnu ussewenus M, OU, n ero nosropurens UI11.

Tlpu cBoGoaHOM cocTOSHMH BCex penbeoBblx nenei SI1, 7IT u 911 B HeIpaBWILHOM HAIIpaBe-
HuH pene UI1, pacnonoxeHHOe Ha CUrHANLHON YCTAHOBKE 3, IOJIy4aeT IIMTaHUE TOKOM NPAMOM
nonspaoctd. Merounnk nuranus pene MIT HaxoauTes Ha CUTHANTBHOH YCTAHOBKE 5.

JIT1 - FATTI - [TH - 73 - nposoo Y ATl - nposod OM - K3 - ITH —JIM.

KonTakTamMu noasspu3oBaHHOTO M HelrpansHoro sikopei pene UIT u UTT1 Buibupaercs uens
KOAMPOBaHHs KoloM 3 6iok-yuacrka 3I1:

I -3y, - AT - AITI1 - TTH - OH -+ [[IAT] - M
' LnTl_Tf

Konrakramu AT u IJIT penwcopas uens 31T konupyercs konoMm 3 B HEIPABHILHOM HaIlpaB-
JIEHNM JBHXEHMA Uil pabOThl aBTOMATHYECKOM JIOKOMOTUBHON curHanuzamum (AJIC).

Yepe3 KOHTAKTBI KO/JIOBOTO IIyTE€BOrO TPRHCMMTTEPA, PACIOJOKEHHOIO Ha CHTHANBHOH ycTa-
HoBKe 3, paGotaitor Tpu pene — T, AT u AT. Tpancmurrepuoe peie T paboraer B pexnMe
koma KXK v nepemaer kox B penbcoByIo wens SIT Iist KOHTPOIS COCTOSHUSA OI0K-y4acTKa, a pene
IAT u AT paGotator B pexHMe koaa 3 M mepefator Kol 3 B peibcoByto nenk 3I1 mascrpeuy
Oe3Ry AUt pabOTHL TOKOMOTUBHON curnamuzaimu AJIC.

PaccmoTpuM fefcTBHE CXEMbI B CTydae 3aHATHS Ioe3gamu ydacTkos 3I1 u 7I1 B Hempasuns-
HOM HaIpaBIeHAH JBIKEHHUSL.

Ha curnaneno#t ycranoske 3 pene MI1 nonyuaer nuranue TOKoM obpaTHOH MOIAPHOCTH NO
uenn m3eewmieHust U, OW yepes ToltoBbIe KOHTaKTHI pesie MT11 CHrHANMBHOH yCTaHOBKH 5.

IlepeBegeHHBIMH KOHTAKTaMH MONISIPH30BaHHOTO sikopst pene MIT u dporToBLIMI TOBTOPH-
tensa MUI11 3aMeikaercs uenb koguposauust yuacrka 311 kogom XK.

M - Ky — 0 - W1 - TTH - ON L@

OAT (AT} M.

s paGoTsl 1oKOMOTHBHON curHanusauun AJIC B HempaBWISHOM HallpaBlEHMH JBHKCHUS
B penbcoBylo uens 311 HaBerpedy noesny konraktamu pene AT u [T nepenaercs xon XK.
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PaccMmorpum paboty cxemsr IIpH 3aHATEIX ydacTkax S u 3I1. Konrtakramn pene JX3 curuans-
HOMW YCTAHOBKH 5 pa3mbIkaeTcs nenb ussemenus M, OW curnanwHoit ycranosxu 3 ¥ Bo36yx/e-
Hus pene ussewenys MI1, koHTakTamMu xoToporo Beikiouaercst ero nosropurens UITL. Lens
kogupoBauus kogom KK penscopoit uenu 311 u pa6orts! pene T u ITAT 3aMeIkaeTcs TEUIOBBIM
xoHTakToMm pene UI11 1 ppoHTOBEIMU KOHTaKTaMU TOBTOpUTENS Hanpasienud ITH 1 obparno-
TO IOBTOPUTERE UMNysAbCHOTO penie OU:

H‘K)—KKHTHJ*@_I—H—H_W'L_M N
AT -[A1-M.

Konrakramu pene AT u ITAT B penscoByio uens 3T nepenaercs xoa KXK.

B ciryuae BeIXOa Broporo noes3/ia Ha 3aHATHIH O0K-yqacTok ST1 nepBeIM M0€30M KOIBI Ha JI0-
KOMOTHB BTOPOTO [10€3/1d HE IIEPEAAOTCs 1 Ha IOKOMOTHBHOM CBETO(OpE 3aropaeTca KPacHbIH OTOHb.

PaccMoTpuM cocTOsIHME CXEMBI TIPH 3aHATHM I0€310M Or1oK-ydacTka SIT u ocBoGoxaewmn 31
B mepBe1it MOMEHT nocnie ocBoboxkaAeHu s 610K-yuacTka 311 B penpcosyio uens 311 ¢ o6onx xonios
nocrynaior xoas KOK. B npaBunsHom nanpasnenuy kon KK nepenaercst KOHTaKTOM TPRHCMHT-
TEpHOrO penie T ¢ cMrHANBHOM YCTaHOBKH | (B cXeme HE IOKA3aHO), KOTOPBIM KOHTPOJIMpYyeTCs
cBOGOIHOE COCTOsHUE penbcoBoii nenu 3I1. Ho B 310 e Bpems konrakramu pene T u IIAT B
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penbCoByiO Heib 311 nepeaercd koa K/K B HENPABHITLHOM HANPARICHUH (U1 paboThl AJIC), TO eCTh
HEKOTOPOE BpeMst B pertbcoBoid tierm 31 mpucyTeTBYIOT ABa koza. 3a c4eT 4epeoBaHHs KOIOBBIX ITyTe-
BbIx TpaHemuTTepoB KITT Ha cMEXKHBIX CHTHANTBHBIX YCTAHOBKAX 1 1 3 TpaHemuTTepHOE pene T, fomosn-
nurebroe penie AT n nosroputens IAT pabotaror acunxponto. U B mnmHoM maTepBane xona KoK
(mockUTaeMoro B perkeonyto netb 311 s pabotsr AJIC) ot xoaa KOK, nocbutaeMoro xoxtaxtoM pene T
(C CUTHAJIBHOW YCTAHOBKY 1) HA CUrHAIIBHOM yCTaHOBKe 3 cpaboTaeT MMITyIbCcHOE IyTeBoe penie U, a
zarem feumibparop. [lo neredennu 2-3 ¢ 4epe3 BbIXOIHBIE el Aeldparopa Bo30yASTCA CHTHAIBHBIE
pene 2K, XK1, sareM soiwnountes pene OU, xotopoe ornount rimranue pere TIIT i IT. Benencrsve
ITOrO KOIMPOBaHHe yuacTka 3I1 B HENMpaBuILHOM HanpasieHu (s pabotsl AJIC) npekpatuaercs, a
nepenaya koaa KK g KoHTpoIs1 cocTOSHUS pefTbeoBoi Term 61ok-yaacTka 31T coxpansiercs.
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YeThIpeX3HAYHYIO 2BTOOJIOKUPOBKY TIPHMEHSIOT HA [BYXIYTHBIX JIMHHSX C UHTCHCHBHBIM [IBHKEHH-
eM roe3IoB. [1pi aBTOBIOKHPOBKE ¢ YETBIPEX3HAYHOH CHIHATM3ALMEH [UTHA GJI0K-yyacTKOB YMEHbILE-
Ha ¥ cocTannser 300—-800 M. [ BKIOYCHHS YCTBEPTOTO MIOKA3AHNS KEITOrO U 3&IeHOr0 OrHEH CBETOo-
(hopa IpoKAIBBAOT IHHEAHYO Lerb JT, OJT ¢ BKTIoueHHeM B Hee THHERHOTo pelie /T KOMGHMHUPOBAHHOTO
Tvna. [TuTanue JHeHO# eI OCYLIECTBIIETCA OT BIEPEIH CTOSLLEH CUTHALHON YCTAHOBKH. JI1s1 KOH-
TPOJIs COCTOSHUA OJIOK-YHACTKA U ENIOCTHOCTH DEJILCOBBIX HUTEH Ha BbIXOJIE AelMbpaTopa YCTaHARITH-
BaeTcs ToNbKO pente XK, pene 3 He npumensiercs. KOHTPOSIb COCTOSHUS BTOPOTO U TPETBEro OI0K-yuacT-
KOB 32 CBETOGOPOM OCYLICCTRIIIOT cHrHabHbIe pene XC 1 3C (kenroro v 3eleHoro OrHel), UMeroLIme
3aMEUIEHHE HA BPEMSL OTITYCKAHHS HEHTPAIBHOIO sIKops perte JI mpu cMeHe NMOJBIPHOCTH TOKA B THHEHR-
HOM nermi. LlenocTHoCTs HiTel flaMrt OrHeH cBeTodopa KOHTPOIMpYIOT oraesbie perie KO, KO, 30,
LECTTOCTHOCTE HUTH JIAMITBI KPACHOTO OTHSI B XOJIOIHOM COCTOSHHH KOHTPOJIMPYETCH HOCPEICTBOM OTHe-
poro pene KO. s yBs3Ky NOKa3aHNi CBETOGOPOB UCNOMB3YIOTCS PeIbeOBAs M JIMHEHHAS LIeTH.

Ha puc. 2.9 npescraBieHa cxeMa YEThIPEX3HAYHON aBTOOIOKUPOBKH U1 yYACTKOB C ABYCTO-
POHHHM [BIDKEHNEM TTOE3/10B.

Jlnsi nepexoaa Ha HENMPABWIIBHOE HANPABIICHHUE JABMKEHUS MCIIONIb3YETCs ABYXIIPOBO/HAS CXe-
Ma M3MEHEHU S HanpaBleHus (B CXeMe He NokaszaHa). KoMMyTanms TMHEHHOMN [ENnM 1 1eny Koau-
pOBaHus BbiNoJHgeTcs nocpeactsoM peie ITH — noBToputens pesne HanpaBieHus.

Jns paboThl CXeMbl B HENPABUIIBHOM HAalpaBjieHWW YCTaHoBMeHs! pene: JJ1 — nononHuTens-
Hoe JinHeitHoe pene, AJ11 — nosropurens pene AJ1, AT — nononHuteasHOe TPAHCMUTTEPHOE
pecie v ero nosroputens IHAT, pene OU — obpatHbiii NOBTOPUTENTD UMIIYIBCHOTO pEJIE.
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Paboma cxembt asmobaOKupOSKY 6 RPAGUTLHOM HanpagieHuy deuxncenus. [Bwkenue moe3nos B
TPABUITLHOM HANpPaBIECHAH OCYLIECTBIAETCA O MOKA3aHHWAM MyTeBHIX cBeToGOpOB U cBerodo-
20B IOKOMOTUBHO# curHanusaiuu AJIC.

PaccMoTpuM paboTy cxeMbl B IPaBUILHOM HAMPaBIEHUH [IPH 3aHATOM Noe3aoM yuacTke 31T
Ha cHrHaIbHO# yCTaHoBKe 3 UMNYJILCHOE NYTEBOE pejie M AeudpaTop, COCTOAIMNA H3 Tpex
a1okoB BU-JA, BC-JA u BK-JJA, npexpawaiot pabotats. Ha Beixoge aemmdpatopa ornycka-
0T CBOM sikopa curHabHeie pele XK, XK1 u nosroputens XK2. Liens nutaHus muxeiHoro peie JI,
YCTAHOBJIEHHOI 0 HA CUIHAJILHOW YCTAHOBKE 3, pasMBbIKaeTCad KOHTaKTaMu perte JK2, a TAKKE KOH-
—akTaMH pelte JK2 Beikmiouatotes curHanbable pene JKC u 3C. TeutoBeMu KonTaxTamu peine KC
u 3C 3amblKaercs Uelb MUTAHWA NaMIlbl KPACHOTO OTHS:

cx12 -3 - xC - 3¢ K- MCX.

Llenb mUTaHUs TaMIBl KPACHOTO OTHA B FOPAYEM COCTOSHHM MPOXOJUT 110 HU3KOOMHOM 06-
woTke orHesoro pene KO Tuna AOLL-180/0,45. OnHoBpeMeHHO ThUTOBBIMH KOHTAKTAMH pene
AC n 3C 3amMbIkaeTcs nens pabotst pesie T U koaupoBauus ydactka SI1 kogoM KX:

-83BU - M.

- KKy - KO- 2XKC - 3C - 818U [0
IIT - 71BU -0 - 726U - 835U - M.
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TpancmurTeproe pene T cBouMHM KOHTAKTAMH NlepefaeT Kox B penbscosyto uenb SIT. Ha cur-
HankHON ycTaHoBke 5 npu npueMe kojaa KXK paboraer nmmynbcHoe pene M u neumdpatop, Ha
BbIXOZle KOTOpOro Bo3GYyxaaercs peite JK u nosropurenn XK1, JK2. Pene J1 Ha curHankHO# ycra-
HOBKE 5 HE [OJIy4aeT IMTaHHs OT HCTOYHHKA, YCTAHOBJIEHHOIO HA CUTHAIBHOM YCTaHOBKE 3, TaK
K4K €ro LieMb pa3’OMKHYTa KOHTaKTaMH cHrHaneHoro pere JKC ceerodopa 3.

Yepes pponTopoit koHTakT pese A2 u ThutoBoit KoHTakT pee JI pene XK C ceerodopa 5 noay-
4aer MHTaHMUE 110 LMK

I1-IH -2 - J1-BKd - M.

®ponrosiMi koHTakTaMu JKC co3naeTcs eTb rOpeHus JIaMITLI XKEJITOro OrHsA Ha ceeTodope
S u uenpb paGortel penie T B koae XK:

CX12 - R — JICH ~DKQJ- KC — GK] - KC - MCX.

HuTh TaMnbl KpdCHOTO OTHS B XOJIOXHOM COCTOSIHMH KOHTpPONHpYETCa orHeBhIM pene KO ot
ucrounuka CX20, MCX M TOK pOXOIHT 110 €ro BEICOKOOMHOM 0GMOTKE:

€x20 —KO- XC - 3C -{K{- MCX.

ene paborsl pente T B xone JK 3ampixaercs ThUIOBBHIM KOHTAKTOM pente 30 U GpOHTOBLIM
xoHTakTOM pene XKC:

M- Ky ~30-KC-M R-72BU-M.

PenbcoBas uens 711 kogupyerest komoM K nocpenctsom konrakra pene T. Llens nuranus
auHe#Horo pene JI, yCTAHOBJIGHHOTO Hd4 CHTHANBHOM YCTAHOBKE 7 3aMbIKAeTCs ()POHTOBBIMH
xonTaktamu pene JKC u TeuoBeivu pese 3Cl:

‘ ; JIT - 3KC - 3C1 - ITH — nposos OJ1 - 32 — OH (- OH - &2 -
. nposod J1 — [TH — 3C1 ~ KC - JIM.

Ha cnruaneroit ycranoske 7 peie JI Bo3Oyxnaercs TokoM o6patHoit noiapHoctd. Ummysibe-
Hoe pene M npunumaer u3 perbcoBoit uenu 71T xox XK.

Yepes nemmdparop Bo3Gyxaaercs pene K, KOHTPOIHUPYSA CBOGONHOE COCTOSHHE PEIbCOBOM
uerin 7T1. Uepes KOHTAKTHI HENTPATILHOTO U NOJIAPH30BAHHOrO sikopei pene JI n GppoHTOBO#M KOH-
takT JK2 coznmarorcs ueru Bos6yxaeHus curHanbHeix peite KC u 3C, 4 3aTeEM TOPCHUS U KOHTPOIS
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ACIITOrO H 3eJICHOTO OrHelt ceerodopd, paGotsl pene T B kozie 3 A1 KOAHPOBAIHS peitbeosoii uenu 911
# Bo3Gyxaerms pene 3C1. JlaMria XpacHOTO OI'Hst KOHTPOJHPYETCS B XOJIOHOM COCTOSIHUM.
Ipocnenum paGoty nemneit:

1) - IH - K2 - J - J1 -KC- M;

2)€X12 - R - JICH ~[KG - KC - K] - KC - MCX;

3) 11— [IH - %2 — %0 - J1 - 1 -B0- McX;
4)CX12 - R - JICH -B0- 3C - 3{- 3C - MCX;
5)1-30-3C-BCI-M;

6) IT— 3,y — 30 - KC -[I-R - 72 BU - M.

Penecosas terin 911 konupyetces koaoM 3, a st Bo3OysxkaeHus pene JI Ha CHIHATIBHOMN YCTAHOBKE 9 B
THHelHyto uene JI, OJI nepenaercs TOk NpAMO# MOspHOCTH OT Hetounuka JITT, JIM ceerodopa 7.

B cxeme ueTbIpex3HauHON aBTOGIOKHPOBKH IIPEIyCMOTPEHA 3AIUMTA OT OMACHBIX CHTYaLMH
TPH NICPETOPAHUH JIAMITBI KPACHOTO OTHSl M JIAMIIBI XKEITOTO OTHS IIpH rOpeHHH Ha cBerodope
ZEEITOTO U 3€JIEHOrO OrHef.
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IIpy neperopaHuy TaMMBI KPACHOTO OrHst Ha cBeTO(hope 3 CBETO(OP OCTAETCH 3uTEMHEHHBIM.
Oruesoe penie KO, KoHTponupyoLuge 1eSI0CTHOCTb HUTH JIAMINBbL, BHIKITIOUHTCH B Pa30MKHET KOH-
TaKT B 11eNK nuTanus pene T, kotopoe Beiknourtes. Koauposanue penscosoit uenu ST npekpa-
TaTCs. Ha curnanbHoM ycraHoBKe 5 M3-32 npexkpanieHns paboTsl IMIy/IbCHOTO pene M, BhIkiTto-
4yeHHs AewndpaTopa U cHrHalbHOro pene JK saropaercs Kpacublil oroHb. KoHTakTOM
noBTOpHTENs XK2 obpbiBacTes 1enb NuTaHns curiaibHbixX peie XKC u 3C, ThUIOBBIMH KOHTAKTA-
MM KOTODBIX 3aMbIKA€TCs 1I€Nb FOPEHHS JIAMIIBI KPACHOI'O OTHS, TO €CTh IPOHCXOIUT 4BTOMATH-
9ECKHH NEPEHOC 3aNPENIAIOIIETrO MOKA3AHUS HA 1103311 CTOSIIHNA CBETODOP.

[Npu neperopaHMy KerToro OrHs Ha cBeTohope 7, CHIHATIH3UPYIOLIETO JKENTHIM H 3€/IEHBIM
orHeM, peiie KO, KOHTPOIMpYIolLlee HATh KeJITOrO OTHS, BBIKJIIOYAETCA H CBOUM KOHTAKTOM
PasMBIKACT LeNs NHTaHus pee 3C, KOHTaKTaMKH KOTOPOTO OOPLIBAETC Lelb TMTAHUS 3EIEHOTO
orHs k4K Gonee pa3speutaroiero. Ceetodop 7 ocraercs 3areMHeHHbIM. KonTakToM pene 30 Bbik-
mouaercss nosroputens pene 3C — pene 3C1. Konraktamu pene 3C1 MeHsieTcs NOJAPHOCTD
TOKa B IMHEAHOH 11enH Uist Bo3GyxneHus pene JI Ha cCHrHAaIbHOH ycTaHOBKe 9 M H3MEHAETCS LElb
nuraHns peie T, koTopoe Teneps 6yaer paborats B koxe XK:

M- XKynry —30-2KC -[Il-R-72BU - M.

B penscosyto nens 911 Gymer nepepaBatscs ko1 2K konraktom pene T. Ha cursansHoit yera-
HOBKe 9 NPy TaKoM cocTosiHHM pene JI (oGparTHas nomsipHocTs) U pene M (paboTaer B koze XK) Ha
cBeTodope 9 6yIyT ropeTh JKENTBIHA U 3eleHblil OTHH, T. €. OCYIUCCTBATCS NEPEHOC MOKA3AHHS CBE-
Tohopa 7 Ha NO3a1H CTOsIHUI CBeTO(OP 9. TIpH NeperopaHHH KeToro orus Ha ceerodope 5 cae-
TO(hOp OCTAHETCA 3aTEMHEHHBIM, @ Ha CBETO(hOPE 7 OCTAHYTCH TOPETh JKEThIH U 3eIeHbIH OTHH.

Tpy neperopaHuM 3e/1eHOTO OTHS Ha cBETO(hOpe 7 KENTHI OrOHB OCTaHeTcs TopeTh, Ho pere 3C1
BBIKJTIOYAETCS] KOHTAKTaMH perte 30, KOHTPOIMPYIOIIETO 1[E/IOCTHOCTS HUTH JIAMITBI 3€JIEHOTO OTHS, U
MEHSETCS NOMAPHOCTE TOKA B NMHEHHOM 1elH, HyIueH K ceeTodopy 9. Kommposanue pelbcoBoit e
91N usmensercs. B pertecosyto vierts 91T Bvecto koma 3 GyzeT nepenasatses koa XK, u pene U 6yner
paborats B kofe K. Pene JI Ha cHrHaJIbHOI ycTaHOBKe 9 GyeT Bo3OYKAEHO TOKOM OGPATHO#M NOsAp-
HOCTH, a IIPH TAKOM COCTOSIHMH peJIc Ha ceeTodope 9 GyuyT IOpeTh KeNTbli U 3eIeHbI OIHM, T. €.
IIPOUCXOMT NEPEHOC MOKA3aHHMs CBETOdopa 7 Ha NO3aay CTOsILMI ceTotop 9.

Ecny Ha ceToope 3 fomKeH ropeTh 3eNeHblil OrOHb, HO JIAMIIA 3€JIEHOTO OTHS NePeropena,
CBETO(OP OCTAHETCH 3aTeMHEHHBIM, a peiie 30, KOHTPOIMPYIOILEE 11ETOCTHOCTh HHTH JIAMITBL,
obecrounBaeTcs. Penbcopas ens 5[ Gymer koanposatbes kojom XK. B nuHeiiHol neny, uay-
e K CHTHaJIbHOH YCTAHOBKE 5, COXPAHUTCS NMUTaHHE TOKOM NPAMOH NOJIAPHOCTH.
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34muTa OT ONACHOTO OTKA3a HPH HEUCNIPABHOCTH W30THPYIONICT O CThIKA OCYILIECTBISETCS [e-
imudparopom JA H acHHXpOHHOH paGoTOH uMnyibeHOTo pene M u TpancmutTepuoro pene T,
NPOUCXOIAMEN H3-33 uePENOBAHMA KOLOBBIX NYTCBLIX TPAHCMHTTEPOB, YCTAHABIMBAEMBIX Hd
CMEXHBIX CHTHA/IBHBIX YCTAHOBKAX.

Paboma cxembt a8moba0KupoSKU 6 HENPasURLHOM HANPAGAeRuUY OgudIcenus. [{11sl OpraHu3aLuu
[IBYCTODOHHE[O JBHKEHUS MOE3LOB 1O OJHOMY M3 NyTeH HBYXNYTHOTO NEPETOHA HUCNONB3YHOT
IBYXIPOBOJHYIO CXEMY CMEHBI HANDABJCHUS [BIKeHus. B peneliHoM mkady kax/oi cHrHanb-
HO¥W YCTAHOBKH Ui pa6OTbt aBTOGIOKMPOBKH B HENPABHIIBHOM HaNpaB/IeHHH YCTAHOBIIEHBI Pefie:
H — pene wanpasnenns, [I1H — noBroputens pene vanpasneuus, 1T — HONONHUTENRHOE Tpac-
mutTepHoe pene, [IAT — ero nosropurens, IJI — pononHuTensHoe nuHeiiHoe pene, JJIT —
MOBTOPHUTENb KOHTAKTa HEATPATIBbHOTO sKops pene [J1.

IMepexon Ha HEMPABIILHOE HANPABJICHHE BO3MOXEH TOJIBKO NpH cBoboaHOM neperomne. B iens
CMEHBI HANPABIIEHNS OBHAEHUS NIOJAETCS TOK OOPATHOM NOMAPHOCTH, M Ha KaXIOH CUTHANBLHOM
ycTaHoBKe Bo30yxnatotces pene H 1 ero nosropurens ITH, KoTopbiit caMmoGnokupyercst. JIuueii-
Hoe pene JI oTkIrodaercs oT MuHeiHOH nenn koutakrom pene [MH, a nogxmovaercs xononHu-
TernbHOe NMUHeHHoe pene JJ1, oTkmouatorcs neny nuraHus cirHainsHbix pene KC u 3C, HO HUTh
JIaMNbl KPACHOTO OTHSL KOHTPOJIMPYETCS B XONOMHOM COCTOSHHH:

CX20 —[KO - XC - 3C - {&f - MCX.
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I'paduk nBIKEHHs NOE3NIOB ABISETCS OPTraHM3YIOIEH U TEXHOIOTHIECKOH OCHOBOH pabOThI
Beex MOJIpa3fie/leHHH XKeIe3HBIX ZOpOT, IIIAHOM Beel IKCILTyaTaluOHHON paboTel I'paduk nioke-
HHS TTOE3/10B JAOIDKEH 00ECneYnBaTh: BBINOIHEHHE IUTaHA NEPEBO30K MTACCANKHUPOB M [PY3I0B; Heio-
MACHOCTb JBIXCHHSA MOE3N0B; Hanbonee 3PheKTHBHOE MCMOAB30BAHNE MPONYCKHON H HPOBO3HOM
CcocOOHOCTH y4acTKOB M TiepepabaTbiBaloLeif CTOCOOHOCTH CTAHUHMH; BBICOKONPOM3BOUTEIIHOE
HCIIONB30BAHME TIOABINKHOIO COCTaBa; codmoIeHne YCTAHOBICHHOH MPOIOIKMTENBHOCTH HeTlpe-
PBIBHOH paboThl TOKOMOTHBHBIX OPHTaj; BO3MOXKHOCTh NPOM3BOACTBA PABOT MO TeKyleMy co-
JepKaHUIO H DEMOHTY IIYTH, coopykeHuid, yerpoicrs CLIB, caszu 1 anexkTpocHabxkenus. I'paduk
JBHKEHHMS TOE310B Pa3pabaThiBAETCs B OTACIICHUSX KEE3HbIX J0oPpor. I'PadHK IBHKEHHS OE3N0B
BbIEPUMBACTCS HA CTAHAAPTHOM OlldHKE, MMEIOLIEM CeTKY M3 FOPH3OHTAIBHBIX M BEPTHKAIBHBIX
nunui. Fopu3oHTaTbHEIE TMHIK 0603HA4AI0T OCH Pa3/CNbHBIX MYHKTOB, 8 BEPTHKAIIbHbIE — HH-
TepBasbl BpcMenH. Macirrab Bpemens Ha rpadwke OpuHAT 10 MuH = 5 MM, a 118 y4acTKOB C HH-
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IMnraoumit U peneifHelil KOHIBI PelIbCOBBIX LIETEH NPH U3MEHEHUH HANPABICHHS TBHXKEHHS
He HepeKmodaoTcs. st KOHTPOIIS COCTOSHUS 6II0K-yUacTKOB B PelIbCOBBIE LENH BCex GJIOK-
yuactkoB nocsutaetcs kon KK konraxrom pene T. Henk pa6ots TpaHemutrephoro pese T 3a-
MbIKaeTcsi POHTOBBLIMH KOHTAKTAMH TIOBTOpHTENS pene HanpaBieHus [TH u ThUtoBbiMM KOH-
taktaMi curnanbubix pesie XXC u 3C. B uenu nposepsieTcs HanpaBlIEeHWE JBMXKEHUS U
BBIK/TIOMEHHOE COCTOSIHHE pa3pellaloliX OTHelH cBeTodopa:

M- KKy THH T KC-3C-81BU-71BU - -R - 2BU-M.
ol

Kon KX Ha xaxmoii cirHaisHOH yCTaHOBKE BOCTIPHHMMAETCS UMITYJILCHBIM TTyTEeBLIM perte U,
u uepe3 nemmdpatop Bo36yxaatotcs pene XK, XK1, K2, konrpomipyiomme ceobontoe cocrosHue
6:10K-yyacTka. /U1 KoIUPOBaHHA pelIbCOBRIX LETIEH B HENPABHUIILHOM HATIpaB/CHHU HA pelleiiHOM
KOHLIE KAX/IOTrO OIIOK-y4acTKa YCTAHABIWBACTCS JOMOIHUTENBHbI MCTOUHNK ITHTAHHUSL.

IMpu BCTYIUIEHUM HOE3/1a HA PertbeoByto uens 31T ¢ ee peneifHOro KoHua B PeILCOBYIO LENb OyneT
MOMABATECA KO U151 PaGOTE aBTOMaTHYECKOH TOKOMOTUBHO# cvrHanu3auyu AJIC. 34auHOCTb Koa
OMIPENENAETCA COCTOSHUEM JOMOIHUTENLHOTO JIMHEHHOTo pene JUJ1, ycTaHoBIeHHOro B JMHEHOM
uenu. Ecrm Bniepeny cBoGoAHbI 184 61I0K-yuacTka u 6oee, To pene JJI Oyner Bo36yKaaThes TOKOM
npsimoit nonspHocTH ot uctounuka JIIT, JIM ceerodopa 5. B uermu miTaHus posepseTcs Harpasie-
HHe aBipkeHus QpoHToBBIM KonTaktToM perne TTH n coGomHoe cocTosHKe Bitok-yuacrka (hpoHTO-
BbIM KOHTaKToM pete 2:

JII - [ — TTH - 32 - nposoo 11 — TTH [T~ TTH — nposoo O - 32 — ITH — A1 — JIM.

KomnposaHie pelIbCOBO# LM KOIOM A1 paboThl JOKOMOTHBHO#M cHrHammsarmu AJIC HauumaeT-
© B MOMEHT BCTYIUIEHUs [T0€3/1a Ha penbeoByio 1ienhb 311, Pene U y cBeTodopa 3 npekpamaeT paboty, 1
uepes neumpparop sbiouaiores peie XK, XK1, K2, koHtpompys 3aHsToe cocTosmHue G10K-ydyacTka.

Yepes TrutoBble KOHTAKTHI penie JK u pene M Bos6yxmaercs pene OM — o6parHblii IOBTOPH-
TeIb UMITYJIECHOTO pelie, KOTOPOE MOIKII0YAeT K TpaHCMH'I'Tepy KIITIL tpancMuTTepHOE pere
AT u ero nosropurens pene [IIT. v

Pene AT u I1AT GynyT paGoTatk B Kome 3 no uenu
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Ha curnansHoil ycraHOBKe 3 OT KOJOBOrO IMyTEBOTO TPAHCMUTTEPA OyNyT OIMHOBPEMEHHO
paborate TpaHcMuTTepHOE peie T, kompysa kogoM KK penscosyto uens SI1, u pene AT u 11T,
KOIHMpYs KOnoM 3 penkcoBylo wenk 311, Ipu cBoboanoM cocTosinuu aeyx y4dactkos SIT u 711 u
3aHATOM BHiepeny UOymuM noe3noM yuactke 911, pene JI Ha curHambHOM ycTaHOBKE 3 GymeT
noJayyark MUTaAHHE TOKOM NPSAMOIL OJISPHOCTH:

A0 - 11 - TIH - K2 - nposod OJ1 — TTH ~[I0 - TTH - nposoo JT - K2 — TTH - T — JIM.

HopMasbHBIM KOHTAKTOM MONSPH3OBAHHOTO SKOPSI TOMNONHUTENLHOTO nuHelHoro peite T Bri-
oupaetcs maiiba 3 konosoro nyresoro TpaHcmuTTepa KITTLLL uepes koHTakt koTopoit pene T u
T HaynnatoT paborats B Koze 3.

Hascrpeuy noesny, Haxoasuiemycs Ha ysacrke 3I1, nepenaercs xox 3 seneqoro orus. Ilpu
<BOOOIHOM COCTOSIHUM OMHOTO 61ok-y4dactka ST u 3ansiToM ydactke 7I1 Bnepeau ciaenyiommm
20€3710M JOTIONHUTENIBHOE JTHHeiHoe pene [1J1 Ha curHanbHOM ycraHOBKe 3 MOsyyaeT nuraHue
TOKOM 0OpaTHOH NMOJISAPHOCTH MO HENH

O - A1 - TIH — K2 — npoesoo OJ1 - TTH - [IJ1 - TTH - nposoo JI - 2 — TTH — 711 - JIM.
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[lepeBeneHHBIM KOHTAKTOM TIONAPH3OBAHHOrO sKopst pene U1 BeiGupaercs waitéa XK kono-
BOro nyreBoro TpaHcmutrepa KIITHI, 1 pene AT u HIIT paﬁoTa}OT B kofc K yepe3 KOHTAKT

waH6er Ko
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Hascrpeuy noesny, axomsuemycs Ha yuacrke 311, nocrynaer kon X xenroro orss, nepena-

BaeMbli KonTaktaMu pene AT u TIAT.

[Ipu 3aHATOM COCTOSHHMH penbcoBoit uenu SIT 1 oTCyTeTBIM CBOGOIHBIX ONOK-YYACTKOB Ie-
DEL MMoe3I0M, HAXOAAIIMMCS Ha penbcoBoil uenu 3I1, HaBerpedy emy noitner xox KK, rtax kak
curHansHas ycraHoska 3 pene JUT u ero nosroputens JJI1 HaxoastCs 8 BbIKIIIOYEHHOM COCTOS-
HHMU ¥ THINOBBIMH KoHTaktamu pene [IJI1 Beioupaercs waiica KXK xomoBoro myreBoro Tpasc-
MUTTepa, a pene AT u [T naunnator paGorats B koge KX no uenn

H‘K__)Kkrmn - - fTH - O1 *H::ET*

\—HI[T R -7

M

-M.

[apannensHo o6MoTke pene [T uepes TeutoBo# KoHTakT pene [1JI1 momwiiodacres oo,
BBUTONHAS Hckporacsuyio ¢ynkuuio. [pu paGote pere AT B kogax XK u 3 cxeMa HckporaiueHus
OTKITIOHAETCS U3-3d BO3MOXHOCTH cBos B paGoTe perne.

Konuposauue peibcoBoit nenu BBIKIIOUAETCS [1PH OCBOOOXIEHUHN PeibcoBoit uenn 3I1, Um-
IMyNBCHOE fyTeBoe peile HaunHaeT paborats B koae KK, uepes nemndpartop Bo3OyxaaroTcs pene
X, XK1, K2, koHTpormHupyst cBOGoaHOE COCTOSIHUE BIOK-YUACTKA, BHIKIIOYACTC 0OpaTHEI Mo-
BTOPHUTEND UMITYIIbCHOro pene OU U oTKIIouaeT oT cxeMbl konupoBaHus pene AT u TTAT.
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PaccMoTpeHHBIe Bbile CXEMBI IBYXITyTHOH YHCHOBOH KONOBO# aBTOOIIOKHPOBKH OTHOCATCS K
TUIOBEIM. B mponecce axcnlyatauny Ha Xene3HbIX TOPorax B 3aBHCHMOCTH OT PErHOHANILHBIX
YCJIOBHI THIIOBBIE CXeMbl ABTOONOKHPOBKH JOTONHAIOTCS Pa3TMYHbIMHM H3MEHEHHSMH /IS 110~
BbIIIEHHS HAJEXHOCTH paboThl YHCAOBOH KOTOBOH aBTOOIOKHPOBKH. 3TH H3MEHEHHS H TONON-
HeHUs HA KaX 0¥t xeNe3Hoi qopore oGopMIsIIOTCs B KadecTBE PaLIIPeIsIoKeHHH | Mocle YTBep-
JKIAEHUS BHOCSITCH B JEHCTBYIONIHE THIIOBBIE CXEMBL




image137.png
PerynupoBaHye BIXEHHS TOE30B B HEYETHOM M HETHOM HAMPaBIEHMAX MO BCEMY MEPETOHY
OCYLIECTBILIETCS € TOMOLIbIO aBTOMAaTHUECKK JeHcTByIOMMX cBeTodopoB. MameHeHHe Halpasie-
HHUS ABMXKEHHMA C HEUETHOTO H4 YETHOE M Hao6opOT 0OecreunBaeTCs YeTHIPEXTPOBOIHON CXeMO#
CMeHbI HarrpaBnenus, pabotatotueii no nersiv H, OH — ienb n3menenns nanpasnenus u K, OK —
Lenb KOHTPONs neperona. CxeMa M3MeHeHHS HAMpaBIeHHs JABIKEHUs OCYLIECTBASET Nepekiode-
HME PeJbCOBbIX, MUHEHHBIX, CHTHAILHBIX LeTlei, renei KoANpoBaHus U AelinpUpoBaHHS.

B cxeMax pennCoBBIX pencH NOCTOSHHOIO TOKA B 3aBUCHMMOCTH OT HAlpaBJieHHMs JBMKCHHUS
HMIYJIbCHOE TUTaHUE TTOJACTCH B PeJIbCOBYIO HETD ¢ BXOJHOTO KOHId OJI0K-y9aCTKd, 4 HMIYIb-
CHOE MyTeBOE pefe YCTaHABIMBAETCA Ha BLIXOAHOM KOHIIC.

B cxemax peNbCOBBIX LeTIEH TEPEMEHHOIO TOKA B 3aBUCMMOCTH OT HANPABJICHUS JABHXCHHUSA Ha
BXO/IHOM KOHIile OJIOK-y4acTKa yCTAHaBIHBAETCSA MMITYJILCHOE NYTEBOE Pelle, a HAa BBIXOAHOM —
K010BO€ NUTaHUE. JIMHelHbIe 11eNH, KOTOPBIE HCMIONBL3YIOTCA 1 YBSI3KH MOKa3aHUH cBeTo(hopoB,
1eHCTRYIOT B 060MX HANpaBICHUAX TIPU aBTOOIOKMPOBKE MOCTOAHHOTO TOKA U MEPEMEHHOTO TOKa
¢ YeThIpeX3HayHOH curHanuzanmeit. [luranue NuHeHHOMH HENM B 3aBUCUMOCTH OT YCTAHOBJIEHHOTO
HanpaB/leHHs IBUXEHHS OCYLIECTBIISIETCA OT BIEpEAM CTOANICH CHTHAIBHOM YCTaAHOBKHU.

IepexinoueHne CUTHANBHBIX HeMel BbINOIHAETCS TaKMM 0Dpa3oM, 4TO MPH YCTAHOBIEHHOM
HEYETHOM HAIlPaBIEHUM BbIKIHOUEHEl CBETO(DOPH! YETHOTO HAIPaBiIeHN, a IPU YCTAHOBKE YeT-
HOTO HanpaBJICHUA BBIKIIOYEHb! CBETO(OPEI HEYETHOIO HATTPABIIEHHS.

ITpu oTNpaBieHuH Noe3aa Ha MEPErOH B 33JaHHOM HAINPABIEHNM M OTKPBITUM BBIXOIHOTO CBE-
Tohopa HA CTAHIUHK OTKPbITHE BbIXOAHOIO CBEToopa Ha APYroH CTaHMM Ha 3TOT XKe MeperoH
HeKtoHaeTcd. CxeMa U3MEHEHHS HarpaBlIeHUs ABHXKEHMS 00eCTIeuMBacT MEPeKNIOYEHNE PENbCo-
BBIX, JIMHEMHBIX M CHTHANBHBIX LEMei B 3aBUCMMOCTH OT YCTAHOBJIEHHOIO HATIPABJIEHHA JBYXKE-
HM#, KOHTPOJIb CBOOOHOTO COCTOSHUS NTeperoHa Ha anfapaTaX NPUIEraioiMx CTaHui, U3MeHe-
HHe HallpaBJIeHHS JBUWKeHUs ¢ coOIroieHreM TpeGoBaHMii Mo 6e30TaCHOCTH IBHKEHHSA TIOE3/0B.
TpH npoeKTHPOBAHUHM OJHOTYTHOH aBTOOIOKHPOBKU COCTABJIAIOT IIPHHUM IIHATIBHBIE CXEMBL OM-
HOYHBIX U CTIAPEHHBIX CMTHAJbHBIX YCTAHOBOK MPOXOAHBIX U NPEABXOMHBIX CBETO(DOPOB, CXEMbL
PETbCOBBIX HETIEN, CXEMBI YBA3KHM C YCTPOHCTBAMM Orpa)IeHHs Ha TEPee3ie, CXeMBbl YBA3KH Tepe-
TOHHBIX YCTPOHCTB CO CTAHIIMOHHBIMU M CXEMBI YaCTOTHOTO AMCIETHEPCKOTO KOHTPOJIS.
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B omHOMyTHO# aBTOGMIOKHPOBKE I/ OPTAHU3ALMH IBUXKEHHUS NOE30B HA NIEPErOHE YCTAHAB-
THBAIOT 4BTOMATHUECKHU IEHCTBYIOLIHE CBETOMOPDI, KOTOPbIE MOTYT OBITH ONMHOYHBIMHE 1; 2 1 cna-
~eHHBIMHE 3/4 (puc. 3.3).

Y CTAHOBNECHHBIM HAMPARICHUEM ABHKCHHA SBIACTCA HEUETHOE HaNpaplicHye. B ycTaHOBIGHHOM
#/2ICTHOM HATIPABIICHHH /IBIKEHHS Ha CHTHANBHO# YCTAHOBKE 2 06pa3yeTcst MECTO paspe3a pejibeo-
04 1M (TOYKa), B YCTHOM HATpaBIIeHHH ABXKCHUA paspe3Has TouKa obpasyeTces y ceerodopa 1.

"L1si nepeonoyeHust yCrpoHcTB ABTOONMOKHPOBKHU C HEUETHOI'O HALIPABIICHHS IBIDKEHMS HA YETHOE
2:MPABIICHUE OPHMEHSETCS YETHIPEXIIPOBOIHASE CXEMA M3MEHEHUS HATIPABIIEHHs ¢ nmpoBogamu H,
OH u K, OK. [TuTaHHe B 1€ML HAMPABICHUS NOJACTCS CO CTAHLIMHM NpHeMa. Ha Kaxaoi cHrHansHoi
WCTAHOBKE I M3MEHEHHMs HANpasieHus B LEMb HanpasiieHus BrnoueHo pene H. Ha curnanbueix
“CTAHOBKAaX 1, 3, COBMNATAIONMX C YCTYHOBIEHHBIM HEYETHBIM HAIMPABICHUEM [BUKEHHS, pelle Ha-
TCABTIEHNS BO3GY)KIAI0TCS TOKOM MPAMON MOMAPHOCTH M NEPEKTIOYAIOT HOIAPU3OBAHHBIE SKOPS B
#>pManbHoOe NonoxeHHe. Ha curHanbHo# ycranoske 2 pene H npx HeueTHOM HanpaBneHuu qBrxke-
#@5 BKTIOUEHO B 0OpAaTHOM HaIpaBIEHUH M BO3OY)KIEHO TOKOM OOpaTHOM NonsapHocTH. [To3roMy
=0 NOAPH30BAHHBIH AKOPD TEpeKTIOYAETCs B NMEPEBENICHHOE MOIOMKEHHE (cM. puc. 3.3).

L1st KOMMYTA1IMH PeNbCOBBIX, IMHEHHDIX U CHIHAILHBIX LENIEH Ha CUTHANBHBIX YCTAHOBKAX YC-
TAHOBJIEHBI TOBTOpHUTENH peie HanpasleHnst |H u 2H. Ha curHanbHbIX yeranoskax 1 u 3, cosma-
ZAIOLIMX C HeYeTHBIM HarlpaslieHHeM JABHXKEHHS, Bo30yx/aeHb nosroputeny 1H, a Ha paspezHoi
woaxe — 2H. Yepes koHTakTh NoBTopuTese pee HanpasneHust |H u 2H muneiineie pene na
CRTHATLHBIX YCTAHOBKAX | M 3 MOMy4aloT IMTAHUE OT BIEpeH CTOSILEH CHIHAIILHOM YCTAHOBKH, &
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W2 CHIHAJILHOM YCTaHOBKe 2, He COBNAMANOIIEH C YCTAHOBJICHHBIM HANPABIEHUEM JIBHXKeHHMS, JTH-
aefiHOE pelie OTKIIIOUEHO U NUTalMe oT McToyHHKa JITN, JIM curnannHo# ycTaHOBKYU 3 HanpsMyio
TaHcIupyetcs Ha CT. A. Ceetoopsl YCTAHOBIEHHOTO HEYETHOIO HATIPABIEHUS BKIIIOYEHD, 4 He
WCTAHOBIIEHHOIO — BRIKJTIOYEHDE,
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Puc. 3.3. Ilepexroyaromue yCTpONUCTBA B OJHOIIYTHOU aBTOOJIOKHPOBKE ITOCTOSHHOTO TOKA
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IMpu u3MeHeHHH HAINIpaBIEHHs ABHXKEHHS Ha 4YeTHoe B Uenb HanpasneHus H, OH noapaercs
TOK OOpaTHOH NMONAPHOCTH M HA CUIHANIBHBIX ycTaHOBKaX 1 # 3 pene H nepeximoyaror nonspuso-
BaHHBIA AKOPH B MepeBeieHHOE TIONOKEHHE, 4 HA CUTHAJIBHON YCTAHOBKE 2 — B HOpPMANBHOE
nonoxkente. Ha curHambHOR ycTaHOBKe |, He COBNAJAOIEH ¢ YCTaHOBIEHHBIM YeTHBIM HATIPaBIeHHEM
JABMXEHUS, OTKIIIOHAETCS JuHelHoe pete JI u ucrounkk maranus JIE, JIM. ITuradue ¢ curdamsHol yera-
HOBKH 4/3 TpaHCIHMpyeTes Ha CT. Bb.

CxeMa nepeKiTIoueHHs HMITYJIBCHBIX PelbCoOBbIX Lieneil ¢ HeYeTHOTO Ha YeTHOe HalpaBlIeHHe
MoKa3aHa Ha pHc. 3.4, a.

KoHIbI pebeoBBIX LiETel Mepe] cBeTo(opaMH HeYeTHOTO HampanineHus obosnauarores 111, mepen
cBerodopamu yeTHoro HanparieHus — 211, [Tpu u3MeHeHHH HanpaBieHNs Ha YeTHOE 00O3HAYEHHE MX
He MensieTcsl. Ha KaKa0i CUTHAIIBHOM yCTaHOBKe 11 pabOoThI CMEXKHBIX PE/IbCOBBIX LieNel ycTaHaBIMBA-
€TCS KOMIUIEKT anmapaTypsl, COCTOSIUEH 13 ucrounmka nuranys I1b (myreBas Garapes), HMITYSILCHOTO
mytesoro peiie M1 1 ero noeropurens 12.

MIMITy TBCHOE ITyTEBOE pefie Ha pa3pe3sHor ToUKe B HEHETHOM HAIpaRIIEHUH MOAKIIOYEHO K BbIXO-
HOMY KOHIY penbcoBoit ueru 211 yepes TounoBo# kontakT nosropurens |H. IMutanue penbcoBoit
nenu 211 ocymectansercs ot ucrounuka [1b (myresas Gatapes), paciionoXeHHOro Ha CHTHANBHOH
ycTaHoBKe 7 (B cXeMe He Ioka3aHo). Penbcosas uems 111 muraercst ot ueroynuka [1b uepes pponTo-
BOH KOHTAKT 2H 1 MepexrouaroLpiics KOHTAKT MOBTOPUTENA UMITYJIbCHOTO MyTeBoro pene V2. Ha
Pa3pe3sHOH TOYKE B YCTAHOBIICHHOM HEYCTHOM HaNpaB/eHHH OCYIIECTBIAETCA TPAHCIISIHA HMITYb-
cOB H3 penibcoBoi nermy 2[1 B perscoByio uerms 111
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MvmymbcHoe myTeBoe pevte Vil Ha cnapeHHO# cHIHATTBHOH ycTaHOBKe 5/6 TIOAKTIOUEHO K PeIIbCOBOH
nerm 11T yepes TrU10BbIe KOHTAKTI pesie 2H, a uepes dpoHToBbIe KOHTaKTH pesie LH B penbcosyto nems
2I1 nopaeTcss HMITYSIECHOE IHTaHuUe 0T HcTodHMKa 16, [TpH i3sMeHeHIH HapaB/ICHIA IBIDKEHHA H3MeHs-
eTCs MONIAPHOCTH TOKA B ueri HarrpasneHis H, OH u Ha criapeHHo# ycraHoBke 5/6 Bo30YIUTCA TIOBTOPH-
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Puc. 1.3. CeTka rpadmka jIsHREHHS [10€310B

TEHCHBHBIM BmwkeHneM 10 mud = 10 MM. JIBIkeHHe TOe310B MOKA3bIBAETCA Ha Tpaduke MpaMoi
HAKJIOHHOM JIMHMEH, Ha3bIBaeMOM JIMHHAEH X0la uiu HUTKOH rpaduka. [Toesna deTHoro Hanpaene-
HHS HMEIOT JIKHHM XO/1a ClieBa BBEPX —- HANP4BO, HEYETHOTO ClleBa BHU3 — HAMpaBo (pHc. 1.3).

OCHOBHBIMH IeMEHTaMH Fpadlika ABISIOTCA: BpeMs X014 MOE3A0B 110 NeperoHy, HopMa Bpe-
MEHH Hd pa3srOH M 3aMEUIEHHE, HOPMbI CTOSIHKU TIO€310B Hd CTAHIMAX, pacYeTHble MUHUMAIIb-
Hble HHTCPBANB MeKIy TOe3/4MH NIPH NpHeMe, OTIPABJIICHAH U NPOC/IEIOBAHAH X YEPe3 CTAH-
LIMH, & TaKIKe MHTepBaJibl MEXIY [10e31aMi B makeTc. PaziuyaloT nBa OCHOBHBIX Tuna rpaduka
JBHKEHHs. HENdpaJuIelIbHbIA U napauicabHblii. Henapa iteapnsid rpaduk npenycMaTpuBaeT
JBHXEIINE NACCAKUPCKAX U [PY30BBIX MOC300B C Pa3HBIMH CKOPOCTSIMH M KaTerOpHsiMH CTap-
muHcTBa, B npakTike paGoThl KenesHbix A0Opor npeobiajaeT NPUMEHEHHNE HENnapauielbHOTO
rpaguka. [Tapasnensnbiii rpaguk npenycMaTpHBAET ABIDKEHHC [IOE3/I0B ¢ ONHHAKOBLIMH CKOPO-
CTAMH H MO3BOJIET PCaNM30BATh MAKCUMYM IIPOMYCKHOM ClIOcOOHOCTH.
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Puc. 3.4. I[lepekioyaroniue yCTpOMCTBA B pEIbCOBIX LEMIX:
¢ — MOCTOSTHHOTO TOKA; 6 — MEePEMEHHOT0 TOKa
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Tes pene HanpasieHus 2H, a pene 1H seIkmounTes. PpoOHTOBBIM KOHTakTOM penie 2H k permbcoBoit
2er 1T noaKmourTes HMITYIIBCHOE FIMTAHHE OT HCTOYHMKA T, a B penbcoByto Lienb 211 moKoumTes
WMITYITBCHOE MMyTesoe pese M1 depes ThinoBoit konTakT pene 1H. Ha onuHouHo# cHrHanbHO#M yera-
H0BKe 4 K penbcoBoi uenu 111 noakmounTes HMIYITECHOE Iy TEBOE pesle TEUIOBBIMH KOHTAKTAMH
serte 2H, a k penscosoit uemn 211 gponrosbiMu konTakTamMu 1H noaxarounrcs HCTOUHHK nUTa-
aus. [Ipy M3MEHEHUH HAanpaBJIEHUS ABHXKCHHS KOHLbI CMEXHBIX PEbCOBBIX LEHEH MEHAIOTCS
MECTaAMHU.

CxeMa TepekITIOYEHHs PENbCOBBIX LIENEH MEPEMEHHOrO Toka MoKasaHa Ha (puc. 3.4, 6). Ha
X210 CUTHAIbHO#M YCTAHOBKE AIA CMEXHBIX PENTbCOBBIX LIETIEH YCTAHOBICHO [IBA MY TEBBIX TPAHC-
popmaropa 11T u 211 1 aBa MMOyIBCHBIX mMyTeBBIX pene M u 2U.

B KOIOBBIX PENbCOBBIX LEMSIX MUTAOIIMIA KOHEL BCET/IAa PAacloNaracTcs Ha BHIXOJHOM KOHLIE
310K-Y4acTKa, a pesieiiHbiil — Ha BXOJHOM. ANIapaTypa [IMTAIOLIErO KOHLA BCEria OKIII0Ya-
=7Ce K PENIbCOBOM ey (PPOHTOBBIMU KOHTAKTAMH NOBTOPHTENEH pene HanpasneHus 1T, a Tol-
IOBbIMHM — allllapaTypa peraeiiHoro koHua. Jis mepexioueHus KOHLOB PETbCOBBIX LIETCH B 3a-
3HCHMOCTH OT HANPABICHUSA [BIKECHHUSA B PENBLCOBYIO LIENb BKIIOYEHBI YCHICHHbIC KOHTAKTHI
-opropurenei pene Hanpasnenus 1T u 2I0T, yepe3 koropole npornyckaoTcs GONbIIKE TOKH.
NOIUDYIOTCS PENbCOBBIE LIETTH KOHTAKTAMM TPAHCMHUTTepHbIX peyte 1T u 27T.
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Ha cUrHanbsHOM ycTaHOBKE 5/6 B HEHETHOM HAMPABIEHHH KOHTAKTOM TPAHCMUTTEPHOTO pelle
_T B penbcoByto uens 111 monaeTcs xoaoBoe MUTAHUE OT TpaHcopMaropa 1I1. Ha pa3spesHoit
-o4gxe yepes ThutoBsie KoHTakThl 11T X penbcopoit uenu 11T moxkioueHO UMITYIBCHOE NyTEBOE
e 11, 4epes mepekiodalolHiics KOHTaKT KoToporo paboraer tpaHcMmuTTepHOe pene 2T u
TDAHCITHPYET KOMbL B penbcoByio Uens 211,
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ITepekmioueHne HANPABIEHUS IBIXEHHUSA HA YETHOE POMCXOIUT MPK NOMOIIM CXEMBI CMEHBI
HanpasJICHUs ABMXKEHUs, [IPY JTOM HA CUCHAIBLHON ycTaHoBKe 5/6 Bo3Gywaatorca penc 2H u
2I1T, a Ha curHaneuoit ycraHoske 4 — 1H u 1TIT. ITuraomme u pesicHHbIE KOHUBI PETbCOBLIX
ueneii MensitoTcs MecTaMu. B penscoBoit e 111 mutarowui koHell 6YIET HaXOMUTHCS HA CHI-
HANBHOW YCTAHOBKe 4, a penieiHbIH — Ha CUTHAJIbHOH yCTaHOBKC 6. TpaHCnsus KoIoB Ha CHI-
HAJILHOH YCTAHOBKE 4 HE IIPOUCXOANT.
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Ynpowennan uemvipexnposoonas cxema uzmenenus nanpagrerus. TIpexie yeM W3MEHUTH HallpaBie-
HME IBIDKEHUs Ha NIEPEroHe, AexypHBIH o cTarimu JICIT mo ropeHuIo KOHTPOJIbHOM JIaMITbL Ha Tabno
JO.DKEH YIOCTOBEPUTECS B CBODOIHOM COCTOSHHMM NeperoHa. ['opeHuc JIAMITBI 03HauaeT, UTo Bee BII0K-
YYACTKH MeperoHa CBOOOIHEL, BLIXOTHBIE CBETOPOPLI CTAHLMH, HACTPOCHHOM Ha OTIIPaRJIEHNe, 3aKPhl-
Thl, MAHEBPOBbIE MEPENBHKEHHS C BbIE3IOM Ha TICPErOH OTCYTCTBYIOT, KIHOUY-)KE3NT HAXOIUTCA B anma-
mate yrpasielius. Mamensier nanpasitenue JICTT craniuu, ocyiecTsisonicit mpuem noesjia ¢ AAHHOTO
JeperoHa, HXKNMas KHOMKY CMeHBI HAlpaBjieHHs Io MOMEHTA OTKPBITHSA BBIXOIHOTO cBeTodopa.

Pa6oTta ynpoueHHOH 4eThblpexNpOBOHON CXeMbI M3MEHEHHS NallpaB/eHHs JBHKeHHA T10€3/10B,
TIOK43aHHOHR Ha pHc. 3.1, OCYIIECTBAAETCS TI0 ABYM JIMHEHMHBIM LIETSM: LIEMM KOHTPOIA Meperoda —
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K, OK u nenu m3menenns Hanpasienus asiokenns H, OH. Ha kaxno#l curHaibHOH YCTaHOBKe B
uens koHTpons neperoda K, OK BKIIOUEHB! KOHTAKTBI IOBTOPHTENCH MyTEBBIX Peric (KOHTAKT pene
2K npu 4BCcnoBo# KONOBOH aBTOOIOKUPOBKE), KOHTPOIMPYIOLIKE COCTOsIHME OroK-~yuacTkos. [TuTa-
HYE KOHTPOJILHOM LN ¥ MOCTYTIAeT CO CTAHLMU OTipaBieHust. Ha cTanImsx B KOHTposbHYO e K,
OK Britouets! cravuponHbie pene HKIT (UKIT) — pene konTposs neperona, H13IT (U13I1) — pene
3aHATOCTH NeperoHd M koHtakThl pene HCHIT, HCHIT — nosropureneit pene CMEHb! HAlTPaB/IeHHS,
KOMMYTHPYIOIIHE KOHTPOJIBHYTO LIGIh B 33BHCHMOCTH OT HAanpaBNeHHA ABYKSHUSL

B uens cMensl Hanpagnenust H, OH BriioueHs! flcperoHnbie peie HanpasneHus H v craniy-
oHnbie pene nanpasienus HCH (UCH), kOHTaKTBI BCOMOTaTeNbHBIX pejie Hanpasienns HB
(4YB), HBKI1 (UBKII), o6ecrieunBaroime nepeKioyeHNe Lenei np1 CMeHe Hanpabyienus. [TuTa-
HVie Lieny u3menenus Hanpasnenus H, OH ocywectsiigercs co craHLMu, OCyIIECTBAsIOUEH Ipu-
eM noe3fa. MICTOUHMKOM nUTanus CYXuT nHHeiHas 6aTaped ¢ nomocamu JII1, JIM.

PaccmoTpumM paboTy yupOIWEHHON YeThipeXIIPOBOIHON CXEMBI H3MEHEHHS HATIPABIIEHHS [IPH
YCTaHOBJICHHOM HEYETHOM HANPABICHUM SBHOKCHHS.

B kOHTpONBHOI LIeNH HaXOmATCH B BO30YKICHHOM COCTOSHUY pene KOHTpOIIﬂ neperona HKII
cranimu b u pene Y13I1 cr. A. ITutanue uenn K, OK ofecrieynBaeTcs ¢o CT. A, OCYIIeCTBASIO-
1{eH OTNPABJICHHE floe31a:

JITT, - 1300 - YCHII - npogod K — K — nposod K - HCHIT - HITH -[HKIT -
- HCHII - npogod K - 3K — nposoo K — YHCHII - JIM,.
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Bo30yxeHHOe COCTOSHUE ITHX peie PUKCUPYET CBOOOIHOE COCTOAHHUE NEPEroHa 1 BO3MOX-
HOCTb OCYLLECTBJICHHS CMEHbl HANPABJICHHA.
Pene cmennr Hanpapienns YCH cr. A monywaer nuranue no uenu H, OH co ct. b npuema:

JiI; - HCH — HB - nposoo H -mi- nposoo H— 4B — UBKM - YIIB — YIKII -
—[MCHI- YNB - YBKI - UB — nposod OH — HB — FICH - JIM,.
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Puc. 3.1. YupolreHHAa g YeThIDEXIIPOBOIHAS CXEMA CMEHBI HAIIDABIICHUS IBUKCHUS
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Ha ct. A HaxomaTcs B BO30yX/AeHHOM COCTOAHUH pene MecTHbIX cxeM: YCHIT — nosropuress
cMeHbl HAITPAB/IeHH U BernoMoraTensHoe pene UB, a Ha ct. b - pene HCHIT u HB otxtoueHsl.

Ha cr. A 1 b BiUIloYeHA COOTBETCTBYIOIIAA HHIMKALIMA Yepe3 KOHTAKThl IIOBTOPUTETICH peine
nanpapienus. Ha Tabno c1. A ropurt seienas namna HO (HedyeTHOE oTnpaBienne), yKaswBaroas,
4TO CTaHUMA A yCTaHORJIEHA HA oTnpasieHue noesna. Ha 1a6a0 c1. b ropur xenras namna HII
(HeueTHBI IpUEM), YKa3bIBaIONad Ha TO, YTO CT. b HacTpoeHa Ha npuem moesna. JICI c1. A, pyxko-
BO/CTBYACh HHAMKALKMEN Ha Tab0, MOXKET OTKPLITh BBIXOJHOH CBETO(OpP M OTNpaBUTh 031 Ha
[EPETOH, a Ha CT. b — 3Ta BO3MOXKHOCTE UCKITIOYAETCH.

HsmensieT HanpaBnenve Asxenus JCI cr. b npuema noesaa, HOXMMAs KHOTIKY CMeHb] HalIpaByIe-
Hust HCK. Ot HaxxaTHs KHOTIKH BO30YXIaeTcs BeriomoratebHoe pene HB Yepes hpoHTOBbIE KOHTAKTBI
peie koHTpois neperoda HKIT u ero nosropurens HITKTI, ocyiiecTaiistone TpoBepKy ¢BOGOAHOTO
cocTosHus neperona. GpoHToBLIMI KOHTaKTaMH pevie HB meHsieTcs NoaspHOCTS Toka B LeH HaIlpaBJie-
umst H, OH u Boiwnodaercs pene HITH, koHTakTaMm KOTOporo 00pbIBAETCH KOHTPOIbHAS 1IEMb.

Mocne BO30y)aeHns BerioMorateabHoro peite HB 1 3ambikanius ero GpoHTOBbIX KOHTAKTOB B
ueny cMeHb HanpaBieHus — perte YCH c1. A nonyvaer nuTanue TokoM o6paTHOH NOIAPHOCTH
oT ucrouynuka nurauus JII1, JIM cr. B:

JIM - HBKII - AB - nposoo H - - nposeo H — B - UBKI - YIIB — YIIKII -

P—

-M0CH|- 4Y0B YBKII - 9B - nposoo OH - HB - HBKII - JII1.
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Pene YCH oTko4aeT nepeseeHHBIM KOHTAKTOM MOJISPU30BAHHOIO SAKOPH MOBTOPUTEIR
YCHII u BcnoMoraTenbroe peite YB, koTopsie oTnyckatoT cBou sikops. Ha 1ab710 cT. A 3aropa-
e1eq Aamna YTT (ueTHoI pUeM) XenToro uBera, a damna HO (HeweTHoe oTnpasnenne) — rac-
net. Topenne namnbl UIT o3HauaeT nepexon cxeMsl CT. A Ha 1pyroe Hanpasienue. OTHOBPEMEH-
HO 3aropaeTcs kpacHas Jamna YKIT (koHTpob meperona) KpaCHOTO UBETA, CUrHATM3UDYIOLIAs
O 3aHATOM COCTOSIHMM MeperoHa.

Hact. b ¢ppouTOoBbIM KOHTaKTOM pene koHTpoas neperona HKIT o6pbisaercs Lienb nuTaHua Me-
aennozernctaytowero pene HBKII, nosropurens peie HKIT. Ha spems samennenud Ha oTIIyckaHue
sxops pese HBKII coxpausercs nuranue peae YCH tokom obpaTthoi nonsprocty. Ha tabno cr. b
saropaercs kpacHas namna HKII 3anaroctu neperona.

[Mocne otnyckauns skops pene UB 6atapes cr. A nogxiatodaeTcs k JuHeinoit uenn H, OH
“ociienoBatebHO ¢ Garapeeit cr. b. B uenu H, OH npoxognT MUMIyIsC TOKA yaBOEHHON aMILIM-~
Ty bl JUIMTEILHOCTBIO 0K0JIO 1,8 ¢, OT KOTOPOTo NEepeKIIoUatOT NOASPH3IOBAHHEIE AKOPH B Nepe-
3¢ 1eHHOE TI0JIOXKEHHUE BCe penie H, ycTaHOBICHHBIE B pelieiHbIX wkadax cBeTodopos:

JITT, - HBKII - HB - nposod OH - YB —JIM,  JITT, — YB — npo6od H —
_[H-HB -HBKIT - 1M,

Mo oKOHYaHUH 3aMenneHHs Ha oTiyckaHue akops pene HBKII nepexniouaer ppoHTOBLIE KOH-
TaKTBl Ha THUIOBEIE, 1 B uens H, OH nonxmouyaercs pere HCH, xoTopoe monyuaeT nuranue
TOKOM IIPAMOI NONAPHOCTH OT UCTOUHHKA CT. A:

—

JiT, —-UcH - UB - npoeooH—’ﬂ:lfnpoeooH7W34HBKl'I HIB - HOKIT-{HCH
— HIB - HBKII - HB - nposod OH - UB — UCH - JIM,, .
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Mo ynciy TaaBHBIX NYTe# Ha NEeperoHax rpaduku NoAPA3IeNfioT Ha OXHONYTHDIE X ABYXITYT-
Hbte. [1o COOTHOLIIEHHIO YHCTA DOE3/0B B YCTHOM W HEYETHOM HANPaBIIeHHU pa3iIM4aloT rpadu-
KM napHbie ¥ HemapHbie. [1o XapakTepy ciienosakus 1oe3108 B IONYTHOM HalpaBlieHUH rpadu-
KM MOTYT OBITh NayeuHble, MAKETHbIE H YACTHYIO-aKkeTHbIE (puc. 1.4). Tlpu naxernom rpaduke
noesjga CICAYIOT NaKETAMH ¢ pA3TPaHHUYCHHEM B HHX ITOE3[I0B BPEMEHEM WIIM DJIOK-YYacTKaMH
NIpH aBTOBJIOKHPOBKC W MEXIOCTOBBIMH NMEPErOHaMH TNPH N0J1yaBTOMATHYECKOH OJI0KHPOBKE
(ITAB). B 5ToM ciydae Ha nepcrOHe MEXAy CTaHLMAMKU MOXKeT ObITh OAHOBPEMEHHO HECKOJIBKO
NONYTHLIX M0E310B, 00pa3yloluX NakeT. TakHe rpadHKH MPHMEHAIOT NPH 4BTOOIOKHPOBKE.
[pn yacTHYHO-NAKETHBIX rpadHKaX YaCTb NOE3A0B CNEAYCT OJMHOYHO, 4 HacTb Maketamu. [la-

TaxeTusrit

YactHytio-nakeTHbIH
Q 1

™)

TMaxer

Puc. 1.4. Bujibl rpadukoB anst 01110y THOTO yYacTKa
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Konrakramu nonsipusoBansoro sxopst pene HCH pxmouatores pene HB n pene HCHIT. Kor-
TakraMu pese HCHII n3mensetcss MHHARKAIHA 11a Tab0 — 3aropaeTcs seeHas 1aMa YO, curaa-
JH3HPYIOLLas 0 Nepexoae cT. b Ha «OTnpasiieHne».

TTo OKOHYAHNH H3MEHEHHSsI HANPABIIEHHS ABWKeHMA KoHTakTamu pene UTTH 1 HCHII 3ambika-
etcs kKoHTponbHas nenb K, OK. Ha cr. A no nenn K, OK po36yxnaercs pene YKI1, anacr. b —
pene HI3I1, xorrponupyoime ceobonnoe cocrosinue neperona. Kpacusie namnsl HKIT (UKIT)
34HSATOCTH TEPEroHa Ha TabIIo racHyt.

Hoanas yemsipexnposoonas cxema usMenenua nanpasienua osudyicenun (puc. 3.2). ameuntn
HaIPA4BJICHHE IBHXKEHHS HA MEPErOHE BO3MOXHO ABYMS PEKHMAMH: HOPMAIbHBIM H BCIIOMOTa-
TeNbHBIM. HOpMaTbHBIM PEeXXHMOM H3MEHEHHs! HallpaBJIeHHS 00Jb3yIOTCA PH CBOOOJHOM CO-
CTOSIHWM TIEPETOHA, 4 BCTIOMOTATENIBHBIM — IIPH JIOKHOMH 3aHATOCTH OJHOH pebCOBOH LienH u
cBOGOJHOM OT NOe3A0B neperoHe. [ H3MEHEHHS HANPABJIEHHS BCIIOMOIATENbHBIM CIIOCOOOM
TpebyeTcs IPHKA3 MOe3IHOr0 AUCIIETHEPA U OAHOBpeMeHHOe ydacTue o6oux JCII.

B paboTe nomHOH YETLIPEXTPOBOAHON CXeMbI H3MEHEHHs HAIIPABIICHHS ABHXXCHHUS HCIIONb-
30B4H4 aNIAPaTypa, Ha3HAYEHHE KOTOPOH yKa3aHO HHKE.

H (K1111-80) — meperoxnoce pejie HAMPABIEHHUS;

HCH., YCH (KIH1-800) — cTaHImMOHHOE pefle HAMPABICHHS;

HB. 4B (HMI11-1800) — Bcnomoratcibnbie perne;

HI3II, Y1311 (HMILM4-100/1100) - - pene 3aHATOCTH IIeperoHa;

H230. Y231 (HMIL1-7000) - — pene 3auHsTOCTH HCPCIOHA;

HBCH, YBCH (HMILI4-600) — BcrioMoratelbHbic pefie CMEHBl HAMPABIEHHS;

H3I, Y31T (HMIL12-4000) — peile KOHTPOIA 3aHATOCTH NEPeroqa;

HIIKII, YTIKIT (HMIIT-1800) — MoBTOpUTENH perte KOHTPOSIA 3aHATOCTH NEPEroHd;

HIH., HITHI. HCHIT, HCHITL. YITH. YITH!, YCHIT. YCHITI (HMLI1-1800) - — MOBTOpHTEH pelle HAIPARTeHHSL:

HIIB, YI1B, HOB, YOB (HMI112-4000) — pefie BCHOMOIATENLHOTO PEKHMA CMEHBI HATIPABIICHHUS,

CocTosiHHe Lieneii CXeMbl, IPUBEICHHOH HA PHC. 3.2, COOTBETCTBYET HEUETHOMY HANIPABJICHHIO
JBMKEHHS H CBOGOTHOMY TIEPErOHY.
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Konrtponsnag nens K, OK nuraetca ot ucrounuka JII1, JIM cr1. A, ycraHoBReHHO# Ha «OT-
npasierne». [lo nnneiinoit K, OK monyyator nutanue perae Y13 Ha cr. A v penie HKI Ha cr. b:

JIN4 - M3 - YB - HIOK - JCHIT! — HU - Y1WATT - nposod K — K — nposod K — HTATI -
— YW - HCHITI - HKTI - HIIH - HCHI - Y1 - HIWTI - R npogod K — 3K — nposod OK

-R -YIATT-HHU YCHIT - HKX -JIM4.
[Twranue nienn cMeHE! HANPABIEHHA, IO KOTOPOH Ha cT. A B03OyxkaeHo perne YCH, obecneun-
paerca ucrounukom JII3, JIM3 cr. B, ycranosneHnoit Ha «IIpuemy.

JITI3 - FICH — HB — YOB — nposod H —[H— nposvo H — GB — YBKII — 4ITB — YIIKI] -
~[GCH - YIB - YBKIT - OB ~ HOB — R — nposoo OH — R — YOB — HB — HCH - JIM3 .

Yepes HOpMaTbHBIH KOHTAaKT NONApH30BaHHOrO sikopd pente YCH B MECTHBIX cXeMaX CTAHLIMU A BO3-
Gyxarorest ero nosropuremi YCHIT n YCHIIL. Ha tabrio anmaparta yripasriesus GpoHTOBbM KOHTAK-
ToM pente YCHIT swirouaetcs namna 3eneHoro upera HO — «Ommparnenner. Pene Y1311 po36yxaer
cBoii mosTopHTess Y3I1, ppoHToBbIMH KOHTaKTaMK perte U3TT u UCHIT co3naercs uers mranHs Oenoit
namist YKIT Ha Tab710 anmapata ynpasIeHus cT. A, yKa3bIBAIOILEH HA CBOOOIHOE COCTOSHHE IIepEroHa.

Ha cr. b pene cmenbt Hanpasnenns apwkennss HCH otkmoveHo ot nuneitHO# nenu u ero
nosroputeiin HCHIT u HCHIT! HaxoasTes B BHKTIOUEHHOM cOCTOSSHHM. Ycepes ThLIOBO#H KOH-
taxt pene HCHII Ha Tabno annmapaTa ynpasnenus 3aropaercs sxenras namna HIT— «I1puem» u
Bo36yxaaercs penc H3I1. Yepes Thutosoit kourakT pene HCHIT u dpporTOBO# KOHTAKT perne
HKI1 roput 6enas namna HKIT koHTponst cBO6OAHOCTH NeperoHa.

PaccmMoTpHM paGoTy KOHTPOJIBHOH LIETH YEThIPEXPOBOTHOMN CXeMBbl M3MEHEHUS HAIPABICHHS JIBH-
>KEHMSI HA TIEpEroHe IIpH OTIPAaBIEHHH oe3a co cT. A Ha cT. B. C MOMeHTa OTKpBITHA BbIXOJHOTO
CHTHaIA 0OpbiBaeTCs KOHTpOoibHas 1elb K, OK konTtakramu pene HU. Ha cT. A BbIKIItO4aeTCs pejie
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Y1311, 1 eT0 THUIOBBIMK KOHTAKTAMH X KOHTPOILHOM LieT noaxnoyaercs peste Y2311, umetoniee Gom-
LI0e COTPOTHBIEHHE 00MOTOK (7000 OM). Pente U3IT ocraetes Bo36YXIeHHBIM depe3 (PPOHTOBOM KOH-
Taxr Y231, a Ha Tabno ammapara ynpasieHus npoorbkaeT ropers benas namna YKIT konrpons ceo-
H0OIHOr0 COCTOAHUA NEPEroHA. TOK B KOHTPOIBHOM LE YMEHBILIACTCA ¥ U3MEHSACTCA €r0 HONAPHOCTD:

JIM14 - 92310 - HU ~ Y1WTI ~ R - nposoo OK - K ~ nposod OK - R — HTWTI - 91 - HCHIJ -
~ HITH - HETI - HCHIO - Y1 - H1AT - nposod K - K - nposod K~
— UTUTI - HY - [@2300 - JTM4.

Ha cr. B #3-3a yMeHBIIEHNS TOKA B KOHTPONBHOH LerH perie koHTpons neperoda HKIT obecroun-
BAETCA, ¥ HEPE3 €0 THUTOBOHM KOHTAKT Ha Tabiio armapata yIpasieHHA BKTIOYAETCK KpacHas jiamna
HKIT, ykasbiBag Ha 3aHATOE COCTOSHME neperoHa. Ipn 3aHATUM MOE3IOM NEPETOHA KOHTAKTaAMU
peine Y1 UTT pasmbikaercs KOHTpOibHan Lelsb U Beikmiodarotrces pene Y2311 u Y311 Ha rabno cr. A
3aropaeTca xpacHbM 1BeToM namita UKIT, ykaseiBasi Ha 3aHSTOE COCTOSHNE FIEPETOHA.

[Tpu aBwkeHnu Noesna Mo Teperody KoHTpoibHas tenb K, OK nocnenosatensno pasMblxa-
€1CA KOHTAKTAMU CUIHANTBHBIX peite JK CHIrHANBHELIX YCTAHOBOK, II03TOMY BHOBb IPOM3BECTH U3~
MeHeHUe HallpaBjieHus JIBHKEHUA NP 3aHATOM IeperoHe HEBO3MOKHO.

Ecin Bo3HuKkaeT KpaTKOBpeMEHHas NOTEPS INYHTA TOJ NOE3[0M, TO BO3MOXHO BO3DYXICHUE
pene HKIT u Bxmouende 6enoit namMnbl CBOGOAHOro COCTOSHUA TIEPErOH4, TIPH 3TOM 3aMbIKAETCH
LENb CMEHBI HATPABJICHUA. 34lIMTa OT TAKOTO ONACHOrO OTKAa3ad BRINOIHCHA C [OMOIUBIO pelte
HTIKTL, koTOpoe 3a CueT TEPMO3IIEMEHTA UMEET 3amelUIeHHe Ha apuTskenue skopsa 8—I18 c. o-
TOMy 1IpM KpaTKoBpeMenHoit otepe wyHta pere HITKIT we ycnepaer BosbyauTees H 3aMKHY T
leMb CMEHBI HATIPABACHUA, KPOME 3TOrO MPABIIBHYIO FIOCHEN0BATENBHOCTD CPROATHIBAHHS pele
HKIT u HITKIT xonrponupyer pere HBKII. Pabora cxeMbl mporekaer ceaytowmm obpaszom. [lpu
HOPMAJILHOM JUIMTENbHOM cpabareiBasuu pene HKIT cospaerca uens muranus pene HBKIT:
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I1 - HKIT - HIIKI, - HBCH - [HBKI1)- M. X : .
®porToBbIM KoHTaKTOM pee HBKII 3aMbikaercs nenb Harpepa TEPMOIIEMEHTA:
IT- HBKI1 - HOKII - HKIT -T2 - M.

ITocne HarpeBa TepMOdIEMEHTa B Teyerue 8 ¢ 3aMbikaeTca pponTorol konTakT pene HITKI
¥ 3aMblkaeTcs uelb nutannsg pene HITKIT:

11 - HBKI - AMKM,, - [BTK - M.

Penie camobokupyeres zepes hponTtoBoit kontakT pene HBKIL Tomsko norom pene HTIKTT
NOKITIOYAET LENb U3MEHCHHA HAanpaBlicHust. B cydae KpaTkoBpeMeHHOM noTepH IyHTa (Mewee 8 ¢)
pene HKIT Bo36yx/aeTca KpaTKOBPeMEHHO H TEPMOINIEMEHT He yCreBaeT Harperses, pene HTIKIT
HE BO3DYKIAETCA M HE BKIIIOYAET Uellb CMeHb! Hanpasienus. OmHaxo pene HBKIT ocraetes Bo36yx-
IEHHBIM B TeueHe BpeMerH Bo30ykaenus pene HKTI u obecrounBaercs B MOMEHT pasMbIKaHHs
¢$ponTOoBbIX KOHTaKTOB penie HKTI.

Ecmn HKII so36ymures ewe pas, To pene HBKIT Bo36yanTes Tompko nocle nolnHoro OCThIBAHMs
TepMO3IEMEHTa.

Hopmanoneiii pescum UsMeHeHUA HANPAsReHUR Osudcenun. Vi3MeHeHNE HanpaBIeHUs IBWKe-
HUS C HEYETHOTO HA YETHOE HalpaBIeHUE NPOUCKOIUT CleAYIOMM nopaakom: Buadane J1CII
cr. A n b norosapusaiorca 06 M3MEHEHHM HanpaBieHus ABHKCHHA F10 ONPEACTICHHOMY perna-
menTy. [Tocrne okonuauus neperoeopos JACII cr. B HaxHMaeT KHONKY cMeHb! Hanpasaenua HCH
U ZEPXKUT €e HaXATOMH N0 OKOHUAHMA CMEHbl HANpaBiIeHUs. Jepe3 KOHTAKT HaXaToi KHOUKH
Ro3OyXK1aerca u camobiokupyercs pene HB:
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M-R T HCHy,, - HKT1 - HBCH T HIIKTT -[HEB- M.
HB :

Pene HB umeeT 3aMe/IieHHE Ha OTNYCKAHHE SKOPS 3 CHET SHEPIHH pa3psaa KoHjaeHcaTtopa. OpoH-
TOBBIMH KOHTaKTaMH BCrlomoraTtensHoro pene HB obpeipaerca uers nutannd pene HITH u HITHI,
# OHM BRIKTIOUa1oTea. DpouToBbiM koHTakTOM pene HITH obpbiBaerca koHTponbHast uens K, OK i
o0ecTounBaKoTCA Ha CT. b pene konrpons neperona HKIT v Ha c1. A — pene Y13I1. Ha taGio anna-
2aTOB CT. A ¥ b 3aropaioTes 1amIibl 3aHATOCTH NIEpeToHa KpacHbIM LBeToM. Uepes GpponToBbIe KOH-
TakThI BenoMoratenbHoro pene HB B tens n3MeHeHHs HanpaplieHUs nogdeTcs ToK 00paTHO#M Nosp-
BOCTH ot uctounuka JIII3, JIM3 ¢r. B!

JITI3 - HBKII - HB - YOB - R — nposod OH - R - HOB - UB - YBKII - YIIB - [@CH]-
_ YTIKII - YIIB — YBKII - UB - HOB - nposod H -H  nposes H - OB —

—HB - HBKII - JIM3.

JUTHTeNbHOCTD HMITYJIbCa TOKa 0OpaTHOH NOJSIPHOCTH ONpEnenseTcs BpeMeHeM 3aMeIIeHHs
peste HKIT w HBKIT.

Benuuuna Toka, npoxoasiero B uermi H, OH, HenoctaTouHa UL NepeKTIOYeHHS NOJIIPH30BAHHbBIX
sxopei pene H na neperote. T1o3ToMy NepeKiIiouaeTcs NONAPH30BAHHbIN AKOPb TOIBKO CTAHLM-
oHHOro pene cvenbl Hanpapiaenns YCH u Brkmouatores ero nosropurenn YCHIT u YCHITI u
scnomoratensHoe peste UB. Penre UB otnyckaer skopb 6e3 3aMeUIcHHS, co31aBas Lenb NHTAHHAS
nocieoBarenbio BroucHHeix pene YITH u UITHI:

1 - 4CH — 4B - {ITH - MOHT - M.

Ha ta6no annapaTa ynpasiieHus cT. A uepe3 ThUloBoM KoHTaKT perte YCHII 3aropaercs xen-
tas aamna YI1, KoHTpoaHpyomas, 4To CT. A nepeuwia B MoJIoOXKeHHe MpHeMa T0€310B, H IOAro-
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TanIUBaeTca Uenb ropeHus 6etoit mammnbl YKIT kontpons neperona. Ilepexon cT. A Ha uerHoe
HANDAB/IEHHE 3aBepLIEH, To €CTh Ha MPHEM I10e3/I0B.

TeuobiMi koHTakTaMu pene UB k uenu H, OH noaxmouaercs uctouHuk nutanus JII14,
TM4 u orkmovaercs peae YCH. CnenoBaTesibHO, K LIENH HanpapieHHs NOAKIIOUHIHCh 1Ba HC-
TOUHHKA nuTaHus. B 31or MoMenT 1o uendt H — OH npoTekaer ycuileHHBII TOK, OT KOTOPOTO
ua neperone Bee pere H nepexmounnuck B 06paTHOE HanpaBbieHHe:

JITi3 HBKIT - HB - UYOB - R - 5#pogod OH —R - HOB - YB - UCH - JIM4 —
~JIT4-UCH - UB HOB - nposod H — [ - nposoo H — UOB - HB -~ HBKII - JIM3.

TMocne okoH4aHus 3aMemIcHus pene KoHTpons neperona HKII, pesre HBKIT u HITKIT otniye-
xa0T AKops W ThUIOBbIM koHTakToM pene HBKIT k nenn H, OH nonxmodaercs pene cmeHb!
zanpasnenns HCH, a netounuk nuranns JIT13, JIM3 otkmouaercs. Teneps pene HCH nonyua-
=T MUTaHHE TOKOM NPAMOii MOISAPHOCTH CO CT. A:

14— TICH - UB - HOB - nposoo H - - nposoo H - YOB - HB - HBKII - HIIB —
_ HIOIKTI - [[ICH - HIIB - HBKII - AB - YOB - nposod OH — HOB — 4B — YCH — JIM4.

Pene HCH sxmiouaet ceou nostoputeny peae HCHIT u HCHIII u 3aMbikaer iienb nUTaHus
scomoraTesnbHoro pene HB:

nHCI’{EH:CH HCHD -HCHIT] - M.

: Ir: 4 HCH
-M
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Ha tabno cr. b ¢pporroseMu xonrakramu pe;ie HCHIT Brttoaercs 3enenas tamma YO, kos-
TpOJMpYytowwas, 4To ¢T. b nepeuuta B noloxenue ornpasienus noesnos. M3meHeHne Hanpasie-
HHSA JIBHXEHHS C HEYETHOTO HAINPABICHHS Hd YETHOE MOMHOCTHIO npousouuro. Konrakramu pene
HCHIT u HCHTI! 3aMBIKaeTcst KOHTPOJbHAS LENb M BKIKOYAIOTCS pelie HI3H y YKII, xoHTpo-
JMpys cBOGOIHOE COCTOSHUE TIeperoHa: :

JI13 -[H1300)- HIIB - YKX - HCHITI YU - HIUII - nposod K - K - nposod K UI1UII -

—HU - YCHI1I -TKI- YITH - YCHII - HA HY - YIHII - R - nposod OK - K —

—nposod OK — R - HIUIT - YK - HCHIT YKX - JIM3.

Pene H13I1 sxmouaer nosropurens H3T, kouTakramu KoToporo Ha a0 3aropaercs J1am-
na HKIT 6ensim 1seToM, KOHTPOIHpYIOMAs cBOGOIHOE COCTOSHHUE MEPEroHa, a KpacHdas Jamma
3aHATOCTH NeperoHa racyer. ;

[Mocne Bo3bysxnenus pene YKIT na rabno armapaTa ynpaBnenus cT. A saropaercs namna YKIT
BeNbIM LIBETOM, KOHTPOIHPYIOLIAs CBOGOIHOE COCTOSHUE IEPETOHA, A KPACHAS JIAMIIA 3aHSTOTO COCTO-
SIHUA TIEPErOHA FACHET.

Bcenomozamenvnviit pexicum uzmenenus nanpasnenus dsudicenun. BcnoMoraTenbHbIi peXUM U3-
MEHECHHS HAIPaBICHHA IBMKEHUS HCTIONB3YETCH NPpH HEMCIPABHOCTH ONHOM PelIbcOBOH LenH
neperoHa. B cnyuae HenrcnpaBHOCTH (JTOXKHOM 3aHATOCTH) PEIbCOBOH LENM BLIKIIOUACTCA pere
K, KOUTPOANPYIOLLEE COCTOSHUE PENLCOBOI LICTIH, M CBOUM KOHTAKTOM Pa3MBIKAET KOHTPOIBHY IO
nens K, OK; Ha Tabmo cTaHumMil NOABIsETCs MHAMKAIMS JOXKHON 3aHATOCTH neperoHa. [Tpu Ta-
KHX YCHOBUSX U3MEHUTDL HAMPABICHME NBHMXKEHHS BO3MOXHO TONBLKO BCTIOMOTATENBHBIM PEXH-
MOM TIpH y44CTHH IEXKYPHLIX 00EUX CTAHIMIT U BBIMONHEHHH TPEOOBAHMIA HE30MACHOCTH IBIKE-
HUA Toe3noB. PaspeuieHue Ha M3MCHEHUE HApABIEHUs OBIKCHHS JAeT HOE3AHOH aucreTyep
TIOC]1€ BBIICHEHUS T10€30HOH CHTYAHK U MPOBEPKU (PAKTHUUECKOTO CBODOIHOr0 COCTOSHHS Tepe-
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rona. JlexypHsie 1O CTaHIUH, TTONyUHB Pa3PELIECHUE HA M3MEHEHHE HATIPABIICHUS BCIIOMOTATE b-
HBIM CTIOCOGOM, IENaloT COOTBETCTBYIOMHME 3amucy B JKypHade ocMOTpa MyTeH, CTPeloyHbIX
nepeBonos, yerpoicTB CLIB, B34 M KOHTAKTHOI ceTH, a 3aTeM cpbIBAIOT IWIOMOHI Ha NMyIbTax-
Tab10 M OTHOBPEMEHHO HAKMMAIOT BCTOMOTATENbHBIE KHOTIKH CMEHBI HANPABICIIUA.

IMpy n3MeHeHHH HATIPARIIEHHA ¢ HEYETHOTO HanpaBsieHus Ha yeTHoe JICTT cr. A HaxHMMaeT BCoMo-
rarensHyto knonky UIB «[Mpuem», a JICII ct1. B — BenoMoratensiyto kHonky YOB «Otnpas-
nienne». KHOMKH OHH IepKaT HakaThIMU JO TeX MOp, TOKa He Mpou3oiioeT n3MeHeHHUe Harpasle-
HUS OBMXEHHMS W HE TOABUTCA KOHTPOIb Ha TAGIO almapaTa O cOCTOSBLIEMCS H3MEHEHUH
HaINIPARJIEHUS NBIDKEHUS.

PaboTa cxeMBbI TpH BCHOMOTATENBHOM PEKUMe H3MEHeHMst HAITPABNCHWS IBHKEHHUS IPOUCXOIUT
TAK: TIPH HAXATHH Ha cT. b BcmomorarensHoit kHonku YOB Bo3byxknaercs pene HOB:

TIT - YOBy,, — HITKIT — HB - H13 ~[0B - HCH - UKX - M,

Kontakramu pene YOB ot nuueiiHOil 1enu HanpasieHHs OTKIIOMAETCH MCTOYHHUK NTUTAHUA
JIIT3, JIM3, a noaknrouaeTcs BenomoraTenbHoe pene cmedbl HanpasneHus HBCH, Ha c1. A u3-
32 OTKIIIOYEHMS NTUTAHMA BBIKITIOYAETCH pelie cMeHbl HanpasneHus YCH.

Ha cr. A npu HaxaTum BeiiomoraTenbaoi kHonku YTTB u3-3a pa3psia KOHIEHCATOPa BO30YxaaeT-
cs pene YITB:

+C - R - UIB,y, — YCH —UIIB|- YCH - HKX - M.

Pene UITB cpouMu KoHTakTaMu OTKIIOYAET OT nenu Hanpasineuus H, OH pene cMmeHbI na-
npasiaeHust YCH u BKIOY4eT B 1eNb UCTOUHUK uTaHus JII14, JIM4. [Tpu sToM co3gaeTcs nenb
mutanug pene HBCH Ha ct. B:
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71114 — JTIB - YBKIT - UB - HOB - R — nposod OH - R - OB - HBCH - HI311 - JOB -
"X *  _ypogod H - - npoeoo H - HOB — OB — UBKIT - TIIB - JIM4.

JIMMTENHHOCTD IPOXOXKIEHHS MMITYJIECA TOKA OTPENESISETCS BPEMEHEM pazpsaaa KOHIEHCATO-
pa Ha obmotky pere UITB.

Pene HBCH Bo3byxaaercs # coznaer uernu Bo36yxnerus pene HBKI1 u HITKI] 6e3 soinepxku
IPEeMEHH, 3ATeM BKIIIOUaeTcs BerioMoraTenkHoe perne HB. 1o okoHyaHHM pa3psana KOHAEHCATOpA Ha
20MOTKy pesie UTIB oHO BBIKIIOUMTCS M CBOMMHU KOHTAKTAMH OTKJIIOUHT HCTOUHHK ruTanus JII14,
.IM4 oT IMHEHHOMH LeNH HANpaBIIeHHUs, 4 NOAKIIOUMT pee cMeHbl HanpasneHus YCH. Us3- 3a ot-
X TIOYeHUs HCTOUHHMKA MTUTAHKS H pa3MblKaHus nend nutanus pene HBCH otmyerur sikops u BhIk-
zount pente HBKIT, HITKI1, HB, YOB. Omnako pene HBKIT u HITKIT umetor 3ameaieHue Ha oT-
TVCKAaHME KOS, H Ha BpeMs ux 3amevieHus B nenb H, OH ot uctounmka JIT13, JIM3 ct. B noiiger
TOK OBPATHOM NMOMSPHOCTH IS BO30YXKACHMS peste cMeHbI Hanpasnenus YCH:

JITI3 - HBKTI - HB - YOB - R - npogod OH ~ R — HOB — UB - YBKIT - YITB - [ICH] -
YIIKIT - YIB - YBKII - UB - HOB - nposod H — H - nposod H -
- 4YOB - HB - HBKII - JIM3.

HManpHeiwas paboTa cxeMbl H3MEHCHUs HANPABTIEHH O NIEPEXOY Hd YETHOE HAIIPABICHUE
TBHKEHUS TIPOMCXOIUT TAK XKE, KAK H B HOPMATILHOM PEXUME.

ITo OKOHYAHUM U3MEHEHUs HANpaBIeHUs CT. A TepexonuT B nonoxeHue «IIpuem» a cr. b - B
~o10%keHHe «OTIpaBIeHHe», O YEM CHTHATIH3UPYIOT KOHTPONBHBIE JTAMITBI My1bTa-Ta6mo. JCIT obe-
#Y CTAHLIME OTITYCKAIOT KHOMKK CMEHEI HAITPABICHMS.
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KETHBIC ¥ nayeuyHble TPpapUKH MOTYT NMPUMEHATHLCSA HA ONHONYTHBIX W OBYXITYTHBIX JIUHMSX.
Tlaveynnie rpaduKn NPUMEHSIOT [[PH HENAPHOM JBMAKCHUM Ha yuacTkax ¢ [1AB u otcytcTBHEM
6noknocTos. CHCTEMBE MHTEPBAIBHOTO PErYJIMPOBAHHS JBIKCHHUS NMOE3T0B OKA3BIBAIOT Cylue-
CTBEHHOE BIIMAHHE HA MPOXOIKMTENLHOCTh CTAHLUMOHHBIX ONMEPAIHiL, CBA3EHHBIX C (IDHEMOM,
OTHPABJIEHHEM U CKBO3HBIM MPONYCKOM NOE3I0B, TAK KaK YTHM BPEMEHEM ONpeAeIsIOTes MHTep-
BAJIbl MEXIy OCBOOOK/ICHUEM (EPETOHA OJIHHM TTOE3/10M M MOMEHTOM BO3MOKHOTO 3AHATHS €TI0
JAPYTUM 11oe3ioM. Takue MHTEPBalIbl BPEMECHH HA3BIBAIOT CTAHLMOHHBIMH HHTEPBAIAMH.

Humepeaiom neodnoepemenoco npubbimus Ha3biBalOT MHHUMATLHBI TPOMEXYTOK BPEMEHH
Mex a1y MPUObITHEM Ha PAa3lelbHBI TYHKT ABYX 110C300B NPOTHBONONOXKHBIX HAIPABIEHUH,

Humepeanrom nonymuozo credosanus Ha3bBatOT MUHHUMAITBHBIN [IPOMEXYTOK BPEMEHH MEXKIY
NPUOBLITHEM 112 Pa3IeNIBHbIH MYHKT OJHOTO NOE31a K OTIIPABIEHUEM C Pe/IbITYLLIEro Pa3IeibHOTO MyH-
KTa CeyOLLCTO N0e31a TOro JKe HANPAaBIIEHHs.

Humepeanom ckpewjenus Ha3pBAIOT MMHUMATLHELH IPOMEKYTOK BpEMEHH MEXKIY IIPHOLITHCM C
OJIHOMYTHOTO [IEPErOHa Ha Pa3XeIbHBIA MYHKT OTHOMO MOE3/14 40 OTIPABICHUS HA TOT XKe Meperox
BCTpe4HOro noe3a.

Mexncnoe3onbin unmepearom (AHTEPBATIOM MEXIY TIOE3/14MH B ITAKETE) HA3BIBAIOT MEHUMAIILHOE
BpeMsl, KOTOPBIM PA3rPAHHUHBAIOTCS HA YHACTKAX, 060y I0BaHHBIX TUCTIETHEPCKOM LIEHTPATH3aIHEH,
aBTOBIOKMPOBKON WM MONTyaBTOMATHUECKOH GIOKHPOBKON ABA 110€31a MOIyTHOTO HAIPaBJle-
HHs IIpK 0C30CTAHOBOYHOM JBHXKEIIHH ¢ HAHOOMBIICH CKOPOCTLIO.
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OrnHonyTHas kofoBasg aBTOGIOKHPOBKA MEPEMEHHOrO TOKA NMPUMEHAETCA Npu Mobom BUIe
TATH. B LeIaX MOBbIIeHUS HaeXHOCTH paboTsl aBTOONOKHMPOBKH HCIIOIbL3YIOT ABYXHHTEBbIE
JaMIbl I KPacHBIX orHel cBerodopos. i KOHTPOJIA LeTOCTHOCTH OCHOBHOM HHTH JTaMIibl
MIPUMEHAIOT orHeBoe pene O, a s KOHTPOIs A0noNHUTeNbHOi HUTH — pene OJ. [lepenoc no-
Ka3aHMA KPACHOTrO OrHA Ha 103a/M CTOSUMA cBeTOGOP NPOHCXOAHT TONLKO TIPH NEPErOPaHHH
obenx HuTeil. Mi3aMeHeHHe HANIPABNCHHS ABFXXEHHUS TI0€3/J0B OCYIIECTBIIAETCH C TOMOILBIO YEThI-
PEXNIPOBOAHON CXEMBI NU3MEHEHUS HATIPABIICHHS JBHXKCHUA.

st M3MeHeHUA HATPaBIICHNS SBIDKEHUS HA KAXKIOH CHTHAITBHOIM YCTAHOBKE TIPUMEHSIIOTCA pene
Hanpasnedus H u ero nosropuremmn 1H, 2H, 1TIT, 211T. KouTakrs pene 1T1T u 2I1T ycuienHbie 1
HCTIONB3Y}OTCA IS TIepeKIOUeHHs PETbCOBBIX LIETIEH, OCTATLHBIE LIEMH KOMMYTUPYIOTCS KOHTAKTa-
mu pene 1H u 2H. s ynpolueHHs nepekiioueHns pelbCoBbIX LieHell Ha CUTHABHOM yCTaHOBKe
YCTA4HOBJICHO B4 KOMIUIEKT4 AlMAPATYPBI PETLCOBLIX 1iene - xBa McTounuka muranud 1T, 21T u
JIBa MMITYJIbCHBIX nyTeBbIX pente 1M u 2M. MCTOMHHK IMTaHKA MOAKIFOYAETCA K BBIXOTHOMY KOHILY
PeJIBCOBOIA 1ieTIH, & pesle YCTAHABIMBAETCA HA BXOJHOM KOHLUE pelbcoBOii uenu. IlpH m3MeHeHnH
HAaIpaB/IeHUs ABIKCHUS KOHLIBI PEJIbCOBBIX LIETIEH MEHSIOTCA MECTAMM.

Jnst paboThl cxeMBI Ha KaXTOH CHIHAIBHOM yCTAaHOBKE YCTAHOBNEHA alllapaTypa:

H (KI1-80) - pene HanpaBleHNS;

1H, 2H (HMI11-400) — noBropuTeny;

LT, 21T (HMTI1112-400) — noBTOPHTENH pene HallpaBIeHHSE;

14, 21 (MMBII-110) — uMnyabchibie TyTEBLIC perne; R

3, XK (AHILI5-1230) — curHadbHble pene; :

0, 10, 20, AQJ. BOJ (AOLI2-180/0.45) — oruessie pene;

OH (HMII12-900) -— o6paTibiii MOBTOPUTENb HMITYJIBCHOTO PEIE;

K IHMLI2-620) — noeropurens pene X:

K2, K3(HMILIMI-360) — nosropureny XK

THX (HMI111-400) — nosTtopureis 1H n XK2;

1T, 2T (TUI-65B) — TpaHCMHTTEpHBIE pene;

BH (BH-[1A) — 6nox uckmogennii;

BC (BC-TA) — 610k cueTUNKOB;

BK (BK-/1A) - 610K KOHIEHCATOPOBR;

KT (KINTII} — xo/08bIH MyTCBOH TPAHCMUTTED.

PaccMorpum paboty cxembl OAHOMYTHOM aBTOGII0KHPOBKH (PHC 3.6) IPH yCTaHOBIEHHOM He-
YETHOM HAIPaBAEHHU M 3aHATOM y4acrtke 3I1.

Ha curnannupix ycranoskax 3, 5, 7 pene nanpasiedus H nox aeficTBuem Toka mpamoH 1o-
JSPHOCTH MEPEKIIOYAIOT MMOIAPH3OBAHHbIE IKOPS B HOPMAIBHOE ITOTOXKCHHE, a HA paspe3HoH
TOYKE HeUeTHOT 0 HampasiieHus (y ceetodopa 4) pene H nepekiitodacT noaspH30BaAHHbIA AKOPh B
nepeseieHHOE nojoxeHne. Ha cHrHanbubIx ycTaHoBKax 3, 5, 7 Bo30yk/1atoTca MOBTOPHTENH pene
Hanpasiedus 1H, 11T, na pazpesnoi rouxe — 2H u 2I1T.

Ha curnanbHeIx ycraHoBkax 3, 5, 7 ThUTOBbIMH KOHTakTami pene 2IT k BXOgHOMY KOHUY
PENLCOBON LIENH MOAKIIIOUAIOTCA MMITYILCHBIE MyTesble pene 2H, a hpOHTOBBIMH KOHTaKTAMH
pene 1TIT x BHIXOAHOMY KOHILY PEBCOBONM LieMM NoAkTiovaerca konosoe nuranue. Ha paspes-
HOH TouKe ThLTOBHIMH koHTakTamu pene LIIT nonkmwouaeTca uMnynbcHoe pene 14, a gponro-
BBIMA koHTakTamu pene 21T noaxiodaercs xogoBoe nuranue. CrienoBaTeNbHO, PEIEHHbIE KOHIIbL
MOAKTIOYAIOTCA K BXOAHOMY KOHIIY Pe/TbCOBBIX IIETIeH, 4 TIUTAIOIINE KOHLbI — K BBIXOJHOMY.

Ipn HaxoxaeHnH noe3na Ha yuacrke 311 umnyascHoe nyTeBoe pesie 2M nepecraer paborats
B MMIIy/IbCHOM pekXHME H Ha Bbixoae aemmgparopa JA, coctosuiero 13 Tpex 6nokos BU-JIA,
BC-JIA v BK-JIA, omnyckaroT sxkops curaansuble pesie XX ¥ 3 v nosropuren pene X1, THX n
2K2. Yepes toutoBbie xoutakth pene 2H u JK2 co3naercs 1enb Haxalna OCHOBHON HUTH J1aMITh
KPaCHOr0 orHg H Bo30yxaenus oruesoro pene O 1o HU3KOOMHOH 0OMOTKE OT UCTOYHHKA TTATA-
Hug CX12, MCX. Bropag pe3epBHas HUTH JaMIIbl KPACHOTO OTHS KOHTPOJIHMPYETCA B XOIOTHOM
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cocTosHMH nocpeactsoM peie O/ ot ucrounuka nuranna CX20, MCX, uens Bo3OyxaeHUS KO-
TOPOTO TPOXOAUT HO BBICOKOOMHONH 0OMOTKE:

CX12 - JICH - R —[0 - 2H - %2 - (& - MCX;

€X20 —[0f]- 0 <®- MCX.

KonrakTtoM perne 1HX oTkmouaroTces nenu NMUTaHUs paspellalomnx orueil ceerodopa 3.
DpOHTOBBIMH KOHTaKTaMu orneBbix pene O u O]l cosnaercs uenb UMIyIsCHOH paboTsl TpaHc-
mutrepHoro pene 1T B kone KXK:

n-1f - 1H>1<16 KK,y 1y - X - 81 B - 71 BU - [H - TIIT -0~ 72BU - M.
on :

Konrakrom pene 1T penscosas nens SI1 komupyertes kogom KXK.

IMeperopanue 0CHOBHOH HUTH JIAMIIBI KPaCHOTO OTHS HE BBI3OBET NPEKPALLIEHHA KOAHPOBa-
HHS penbcoBoit neru 511, Tak kak Ha ceerodope 3 OyAeT Npoao/DKaTh FOPeTh KpacHEIH OTOHE IO
HeNU HaKasia Bropoit Hury oT ucrounuka CX12, MCX. KoguposaHue pelnbcoBOi HETH BRIKIIIO-
4aeTcs TOTBKO MPH MeperopaHiy 06eux HUTeH, TPH 3TOM IIPOHCXOANT MIEPEHOC NOKA3aHNA Kpac-
HOTO OTHS Ha IO3a/H CTOAILHH creTodop S.

Ha curuansHoit ycranoBke 5 npy npreme kona KOK paboraer umnysscHoe myrtesoe pere 2U,
Yepe3 NEPEKTIOYAIOLINHCH KOHTAKT KoToporo pabotaer aeumdparop JA. Briouenue geumdpa-
TOPa NPOM3BOUTCS ¢ IPOBEPKOH yCTAHOBIEHHOTO HATIPABIIEHUS IBUXKEHHS, 15 YEro B HETD BIUTIO-
Y€H HOPMAIbHBIH KOHTAKT MonspH3osaHHoro skopa pene H. Yepes neumdparop BrmiovaroTcs
curHansHele pele XK u XK1:

N-H-20-61B5C-42BC--M;
M-82BC-1-71 BC-X -DKI - M.

Pene XK1 umeer 3aMemiecHHe HA OTIYyCKAHHE SKOPA W He BBIKIIOYAETCH IIpH HOPMalbHOH
HMIyIeCHOH pabote cuerunka | B 6moke BC-JIA. B ciyuae oTCYTCTBHSA KOAOB M HAPYUICHHS
paboTel cuerunka 1 pene XK1 ornyckaer sxope u Beikiouaer nopropurenn pene JK2, X3, uem
obecneunraercs ObicTpas cMeHA IOKA3aHHIH,

Tlocne Bo36yxnenus peie X2 u XK3 nHa cetodope 5 cospaercs Helb rOpeHHs JTAMIIBL Kel-
TOTO OTHS:

CX12 - [0} TH - 32 - 31 - JK - 73 - MCX.

O6e HUTH JTaMITBI KPACHOTO OTHS KOHTPOJMPYIOTCS B XOJIOAHOM COCTOSIHHH, TIPH 9TOM OTHEBBIE
pene O 1 BOJI Bo36yxaarTcs 10 BEICOKOOMHBIM 0OMOTKaM OT ucTOuHMKa nuranus CX20, MCX:

CX20 -0- 20 - K2 -®- MCX;
Cx20 -[5O]- 0 -®- MCX.

Ipu ropennu Ha ceTodOpe S AAMITEI KPACHOTO OTHS OOPA3YIOTCS CEAYIOLIHME HEMH BO30YX-
JICHUS| OTHEBBIX PeJle, MPOXOAAIIME UEPE3 HUTH JTAMITHL:

CX12 - JICH - [0 R - TH - %2 - {K{ - MCX; i m
Cx20 -BOJ- 0 <®- MCX; @

CX12 - JICH - R - OJ,, - %2 - 2H - 0 - [ - MCX; 6}
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TTo uenn 1 BKITIOYaETCA OCHOBHAS HATH HAKATIA TAMITHI U BO30YxnaeTcs pene 10 1o HU3KOOM-
Hoit o6MoTtke. [To uenu 4 Bo36yxIaerca orieBoe peae O — noBTOpHTENL orHesoTo pene 10. [To
ey 2 KOHTPOJNHPYETCs pe3epBHAst HATh, TIPH 3ToM penie BO/I BKi1t0uEeHO Mo BBICOKOOMHOH 00-
MmoTtke. [Ipy neperopannu ocHOBHOM HHTH BhIKIMIO4YaloTcs pede 10 u nmosroputens O, 3aMbIKas
LEeNb MUTAHMUSA PE3EPBHON HUTH 110 1enH 3 depe3 Hu3KooMHy obmotky (HO) pene BO/I. Iope-
HHE KPA4CHOTO OrHs Ha ceTotope coxpansercd. IIpu neperopaHvy pe3epBHOM HUTH KpPacHBIi
OroHb racHer ¥ Bbiknouaercs pene BOJ.

[Mpy roperyy Ha cBeToOpe 5 KETTOIO OTHS 34MBIKAETCS Lierb komuposanks kogoM A yuactka 71Ta:

M HK2-31-Kyymy -8 BU-71 BU - TH - TIIT-R -[T - 72 B - M.

PenbcoBas nuenb 7[1a kogupyeTcd KOHTakToM pene | T. Ileperopalye naMimbl XeJNTOrO OTHS
Ha cBeTodope 5 He U3MeHHT KOJHPOBAHNUA PenbcoBoit nenn 71Ta komom XK.

Ha curnansHol ycraHoske 4 koA YK NMPHHHMAET MMITYJILCHOE ITyTeBOE pevie |1, BruTHOueHHOE yepes
TBUIOBBIE KOHTAKTHI OBTOpHTe/Ist Hanparienns [ITT. Kownraxkrom pene 1M exmouaerca genmgparop,
H4 BBIXOJIE KOTOPOTO BO30YXIaeTcs CUTHaIbHOE perte XK, a 3atem BosOyxaatores ero nosropurermy X1,
2K2, JK3. KpoMe Toro, Ha paspe3Hoit TOUKE B BHIKITIOUEHHOM COCTOSHUM Haxomutes pesie 1HOK, koHTak-
TAMH KOTOPOTO BBIKITIOYAIOTCSH pa3peliatoliiie OTHY CHTHAIBHON YCTAHOBKH 4. Qe HUTH NTaMITbI Kpac-
HOTO OrHst cBeTo¢Opa 4 KOHTPOIMPYIOTCS B XOTIOIHOM COCTOSHMH TIOCPE/ICTBOM orHeBbIX pere O 1 O/,

Liemb nuTaHus TpaHCMATTepHOTO pene 2T 4epe3 KOHTAKThI KOZOBOTO MyTeBOrO TPAHCMHUTTE-
pa KITTLU oTxiroueHa KOHTAKTOM pene NoBTOpHTens Hanpasnends |H. Bvecto uenn koaupo-
BaHHS 3AMKHYTa [elb TPAHCIAIWH KOTOB U3 penbcoBoit uenu 7I1a B penbcoByto yensb 711:

M- 11 -2H-2MT-Z0- 72 BU - M.

Pene 2T tpancnupyer kox XK u3 penscoBoii nenu 7ITa B penscosyo nens 711

Ha curHamsHOi yeranoske 7/2 (cXeMa He ITPABOIUTCS) IO aHAIOTHH € YCTaHOBKOH 5/6 kon XK npu-
HUM4ET U3 pelibcoBoi e pene 2. Kontakramu pene 2U 3ambikaercs yenb fenm@prpoBaHus KOAa
¥ Bo30yXKnatoTcs curHambHble pesie XK # 3, a 3areM 1x nosropuren. C npoBepkoit yCTAHORIIEHHOTO
HAITPARNEHNS IBIDKEHHS Yepe3 PPOHTOBEIE KOHTAKTEI CHrHALHBIX pesie 2K2 1 31 ua ceetodope 7 BKTIO-
4AETCs 3EJIEHBIN OTOHb H 3aMbIKAETCH 1ENb KOAUPOBAHUS KOIOM 3 pestbcoBoi nermm 9I1.

HaMeHeHHe HAIIPA BlIeH sl ¢ He4eTHOrO Ha YETHOE HanpaBJieHHe OCYUIECTBAAETCA OCPEICTBOM
YETBIPEXTTPOBOIHOMH CXxeMbI H3MCHEHHS HATIPABNEHHS.

Ha curnansueix ycranoskax 3, 5/6, 2/7 pene Hanpasnenus H BO30Y»®A410TCSH TOKOM 06paTHOR
NONAPHOCTH, IEPEKITIOYAIOT TONAPH30OBAHHbIE AKOPA B NepeBeIeHHOE MONOXKEHHE U BKITIOYAIOT I10-
sroputenn pelte Hanpasnenus 2H u 2I1T. Ha carHaneHoit yeranoske 4 pee H nepexmovact no-
IAPU30BAHHBIN SKOPb B HOPMAITBHOE TIONOXEHHe M BK/I0YaeT nosroputeny |H u IIT.

KontakraMmu pene 2I1T u 1IIT KOMMYTHPYIOTCS KOHIBI PENBCOBBIX LENEH, Ha BXOJE pelibCo-
BOJA 11ENTH MOIKIIFOYAETCS MMITYIBCHOE MYTEBOE pelie, Ha BBIXOAE — HCTOYHHK KOIOBOTO NMHTa-
Hus. B yeTHOM HanpaBReHUH Ha CUTHATBHOH YCTaHOBKe 3 00pasyeTcs paspe3Has peabCoBas Lenb,
rile MPOMCXOAMUT TPAHCTALHS KOZOBOTO MUTAHMS U3 penbcoBoi nemu SI1 B penbcosyto vens 311

Pab0Ta cxeMBI B YETHOM HAIIPABIEHHH IBMXEHU] aHATOTHYHA paboTe cXeMbl B HEUETHOM
HanpasieHdu. B oTiHuMe OT ABYXIYTHOH aBTOGIOKMPOBKH BKIoYeHHe [JJA B oqHONYTHOH aB-
TOONOKUPOBKe UMeeT psajl ocobeHHocTed. Ha criapeHHBIX CHTHAIBHBIX YCT4HOBKAX B LiEMb 3aps-
1a xornencaropa Cl 6noka BC-JIA, nuTawmero pene X, BKAWOUAIOT NoCneOBaTENbHO COENH-
HeHHble KOHTakThl pene | T # 2T s MCKTIOUEHHS 3apsiaa KOHIEHCATOPE OT HMMYJILCOB CMEXHOM
PenbCOBOH nenu P KOPOTKOM 3aMBIKaHHH H30IHPYIOIMX CTEIKOB. B nenb Bo30yxaeHna pese-
cyerunka 1A BKIIOYAIOT NapaielbHO COeUHEHHRIe KOHTaKTH pede 1T u 2T, 4robsl He Hapy-
wanack pabora JewHQpaTOpa NPH U3MEHEHHH HATIPABNCHASA IBHXEHMS.

B cxeme KaxI0il CHrHanLHOR YCTAHOBKH NpeqycMarpuBaerca pene OU, ssnsomeecs obpaT-
HBIM TOBTOPHTE/EM HMITYNbCHOTO IyTeBoro pene 11 wmi 2. C noMoLpio 31oro pesie oCyeCTRISETCH
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KOOHUPOBAHHE PEIHCOBOH LIENH BAJIE YAATAIOEMYCS TTOC3/TY, €C/TH CHTHAIbHAS YCTAHOBKA pacriosiaract-
cs nepes nepeestoM. Hanpumep, Npy yCTaHORJIGHHOM HEYETHOM HANPABRIICHHM [BIKEHHS! CHIHAIbHAS
YCTAHOBKA 5 HAXO/IUTCH NEpesl YCIOBHBIM niepee3noM. B uers Bo3Oysk/ieHHs TOBTOpHTENIS pefie HAMPaBJle-
Hud 21T ycTaHapMBAIOT NepeMbIuKy «[D» [T oprafmysamm KogMpoBaHHS BCIE YIATTIOMEMYCS TT0e3-
Y. 3aHATHE MOE3TOM Y4ACTKa 32 CBETOGOpOM 5 BLIZOBET Bo30yxaetue perne OU 1 BKIMoUeHHe KOMpoBa-
HMSI BCJIEZ TTOC3Ty, TAK Kak pesie 2M nepectaer paGoTATh B KOZIOBOM pexXiMe, TO NPEKPAIIAIOT paboTaTh
neumgparop u pene 2K, 3, XK1, 2K2, 2K3, 31. Pene OM B030y>k1aeTcs 1o nem

N-H-24 - X1 -DA-M.
®poHToBbIM KOHTakTOM pene OU 3ampikaeTcs uens xoauposatus kKonom KX penscosoit
uernn SI1 Benten ymansomemycs noesay:

E{H
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Penbcosas nens SIT koaupyetcs koHTakTOM TpaHcmutrepHoro peie 2T.

OcpoboxaeHue permscosoit (iem STT nprBoaMT K TOMy, UTO HEKOTOPOE BPEMSI B ITOH PENBCOBOM LIEH
IIPHCYTCTBYCT ABA BCTpeuHbix Koaa KK, nochuiaeMbIx ¢ MUTAOIIEro U ¢ peneifHOro KOHUOB PETbCOBOM
e, B nurepsuane koaa, moceu1aeMoro ¢ peseifHoro KoHiia, cpabaTsiBaeT HMITYIIbCHOE Iy TeBoc peie 21
OT KOJIA, NMOChUTAEMOTO € IMTAIOIIErO KOHLIA, yepes actnippaTop Bo30yxaarorcs pere 2K u XK1, pene OU
BLIK/TFOUAETCA ¥ OOphIBACT 1ETTh KOTHPOBAHI C peNeiHOro KOHUA BLJIEH yAUBIOEMYCS NTOE3TY.
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Cocrosuue uerelf cXeMsl (puc. 3.5) cOOTBeTCTByeT YCTAHOBNEHHOMY HEUETHOMY HANpamiie-
HUKO JBHXKEHUS M HAXOXIECHHIO noe3na Ha yuacTke 311,

15 paboThl aBTOOIOKUPOBKH HA KaX/10# CUrHAJIBHOM yCTAHOBKe pasMeLueHd amlapaTypa

H (KIII1-80) — pemne HarpaBieHus.; - - o e - g
1H, 2H (HM1111-400) HOBTOPHTEIH pPefie HATIPaBICHHS: ’

JI (KI111-280) — nunetiHOE pee;

C (AHILIM2-380) — cHTHaNBHOE pene;

C1 (HMIII1-400) — MOBTOPHTEIL CHTHAJILHOTO Pene; .

T (AHILLI2-700) — myTeBoc pedic; s "

Il (HMI1I1-400) — noBTOopHTECIb MYTEBOTO pPeIIE;

W1 (UMIL1-0.3) — uMIyAsCHOE MYTEBOE pelie;

W2 — nosTopuTens U1;

A (ACII2-220) — aBapuitnoe pene;

O (AOLI2-180/0,45) —- ornesoe pere:

KO. | KO (HMIL2-900) — oruesoe pene KpacHoro oras.

Ha xaxaoit cHrHanbHOM yCTaHOBKE JUTS IBYX CMEXHBIX PENMBCOBBIX LETIEH UCMONL3YeTCs OMUI
KOMIUIEKT annapaTypbi: OfHa nyTeBas 6arapes U OLHO UMITyJIbCHOE MyTeBOE penic. HesaBucHMO oT
HanpaBJeHs ABINKeHN Iy Tepast OaTapes Beeraa BKIIOUACTCA HA BXOIHOM KOHIIE PelibCOBOM LielTH,
a myTeBOE pejie — HAa BLIXOMHOM. B ycTanoBneHHOM HEHETHOM HANDABICHUN JBMAKEHUS HA CHl-
HanbHbIX yCTaHOBKax 3, 5, 7 pesie HanpasneHust H B30y IeHbl TOKOM MNpsimMoit OMAPHOCTH K
BiioueHsl pene 1H, a 2H sbixmouensl. Pene nanpabiieHns HA CUTHAILHOM YCTAHOBKC 4 NEpeKITio-
YHJIO NOJIAPU30BAHHBINK AKOPb B [ePEBeIeHHOE MTONOXKEHUE W CBOUM KOHTAKTOM 3aMKHYJIO 1IeTlb
BO30Oy*aeHus pene 2H.

Kounrtaxtamu nosropureneit pene Hanpasienus | H u 2H penbcoBble, NuHeiiHbIe, CHTHANBHBIE
UENH M 1ENH KOXUPOBAHUA TOAKIIOUAIOTCS W1 PaboTsl B HEHETHOM HanpasneHuw. [Tpu sans-
ToM yuactke 31T Ha curHasbHOH ycTaHOBKe | (B CXeMe He NMOK43aHO) NpeKpawaoT paboTy uM-
MyJIbCHOE TMyTEBOE pelie, peneiiublii aeludparop, a 3ateM nytesoe pene I1 u ero nosropuresny.
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Kownraktamu noeropurens IT1 obpbIBacTest 11ens MUTaHMsA JTUHEHHOTO penic JI Ha CUTHANBHOR
yeraHoBke 3. Pene oTnyckaeT HeRTpanbHuIi SKOPh M pa3sMBbIKAeT (P)POHTOBbIE KOHTAKTHI, [IPH
3TOM BBIKITIOYAIOTCs cUrHanbHOe pesie C u ero mosropntens Cl. ThLI0BBIMYU KOHTAKTAMH perie
C1 3aMbIKaeTCst 1eNb TOPEHKs JIaMIIbl KpacHOTO OTHst Ha cBeTodope 3 U BO3OYXIEHHS OTHEBOrO
penc O ot uctounnka C, MC. Ornesoe pene KO Bo3byxnaercs uepes TeL10BoH KOHTaKT pese C1
U (ponToBoit koHTakT pene O. KonTtaxts! pene KO ucnons3yroTes B 1elM 4aCTOTHOTO JHCMET-
9epcKOro KOHTPOIs W curHanusupyioT JCTT o cocTosHMH 1amMn cBeToopa Ha meperoHe.
PenncoBas perb yuactka 511 cBo6o/1Ha 0T NOABHKHOIO COCTABA, MMITYJILCHOE Ty TCBOE PEIlE PENlb-
coBoit ueru 5T1 y ceerodopa 3 paboTaeT B UMITYIECHOM pexHuMe. Uepes BLIXOIbI pesieitHOTo neud-
paropa PJ] Bxmouaiorcs nyresoe pene [T u cro noBroputenu. Ot ucrounuka nuranus JII1, JIM
CHUTHANBHOM YCTAHOBKHM 3 B JIMHEIHYIO Liensb ceetodopa 5 nogaetcs TOK 00paTHOM MOIAPHOCTH:

T -0-Cl - [H - T - nposoo OJ1 - 2H ~[1- 2H - nposoo 1 -TT1 - TH-C1 - JIM,

KoHTtakTaMu oruesoro peine O mpoBepsAeTCs UeIOCTh JIAMITHI KpACHOTO OTHs, KOHTAKTOM penle
C — coctosnne yuactka 3I1, kontaktom pene 1H — HanpapieHne IBMXEHUS U KOHTAKTOM pelie
II1 — cocrosiumne penbcoBoii uenu SI1. Pene JI curHanbHOH YCTAHOBKY 5 NEPEKIOUAET ONIPU-
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30BaHHbIH AKOPL B MEPEBEJCHHOE TIONIOXEHHE M HPOHTOBLIM KOHTAKTOM HEHTpPATBHOTO SKOPS
3aMBIKA€ET LEMNb NMTAHUS CHTHANBbHOTO pente C u ero noBropurens Cl.

DpontopbiMu KouTakTamu pente 1H 1 pene C1 1 nepeBeAeHHBIM KOHTAKTOM IIOJISIPH30BaHHO-
ro sxopa Jl coanaercs uenb NUTAHKUA NaMIIBY XKeITOro OrHs M Boa8yxaeHus orgesoro pene Q.

KpacHbie nammpr ceeTodopos 5 u 8 ciapeHHO# ycTaHOBKH 5/8 KOHTPOIHPYIOTCA B XOJIOXHOM
cocrosHuu nocpenctsoM pene KO i 1KO ot ucrounuxa muranus I1, M. LenocrocTs HuTeH
JIaMII KPACHOTO OTHs, 00ecIednBAIONINX 6€30M1aCHOE ABHXXCHUE TTOE3A0B, KOHTPOIHPYETCS B yC-
TAHOBJIEHHOM } HEYCTAHOBJIEHHOM HAIIPABIICHHH [BIXCHUS.

PenpcoBas 1ems 711 cBoGOOHA OT HOABMKHONO COCTABA, NMOITOMY HMITYJIBCHOE MyTeBoe pene M1,
KOHTPOIMpYIOI1ee CBOGOIHOE COCTOSTHUE peitbeoBoid 1ierm 711, y cBeTodopa 5 paboTaeT B MMITYIIBCHOM
pexume. Yepes peneiinbiii aetmdpatop so3Oyxaarorcs pene I1 1 ero nosropurem. B miueiinyo 1emns
ceeTothopa 7 HOaeTCs TOK MPSIMOM TIOMIPHOCTH oT uerouHKka niranust JITT, JIM cBetodopa 5 uepes
¢ponTosbie xouTakTs pene O, Cl, Il u 1H. Pene JI HopMaIbHbIM KOHTAKTOM TIOPH3OBAHHOTO
SKOPSA BHIOMPAET JIaMITy 3e1EHOTO OTHS, a (ppOHTOBBIMM KoHTakTamu nosropureneif Cl u 1H sambixa-
€TCA UElb IIMTAHKS JIAMITHI ¢ Bo30yxaeHHem ornesoro perte O. Pene KO n 1KO koHTpormpyoT LeocT-
HOCTh HATEH JIaMI1 KPacHBIX OTHel cBETOGOPOB 7 U 6 ClIApeHHOM CHTHAIBHOM YCTaHOBKH 7/6.

V cetohopa 4 B HeueTHOM HAIIPaBIeHHH 06pa3oBana paspesHast penbcosast ernb, Ha 6iok-yuact-
Ke MeskIy cBeTodopaMu 7 1 9 yeTpoeHs! aBe penbeosbie uer 911 n 9f1a. Ha penefinoM koHue KMty ise-
Ho#t perbeoBoi 1enn 911 paboTtaroT B MMITYIIECHOM pexcume pente M1 1 ero norropurens M2.

Yepes nepeximouaromiyecs KOHTAKTh M1 paGoTalor peneHHbIH AeumidpaTop, Ha BLIXOJE KOTOPO-
ro skmoueHs! pene I, T11 v ITH, u penre U2. B penscosyro nens 9f1a noxaercs MMITyIbCHOE MUTaHME
OT HCTOYHUKA [TMTAHHS, YCTAHORIIEHHOTO Ha CUTHATIBHOM YCTAHOBKE 4 Hepes (PPOHTOBBIE KOHTAKTEI
peste 11, 2H 1 nepexmoyaronmmiics kourakT nosropurens M2. JInueiinoe pene JI Ha curaanexoif ye-
TAHOBKE 9 MoMyyaeT MMTaHUE TOKOM NPAMO IOJSPHOCTH C CHTHATLHOH YCTAHOBKM 7 OT HCTOYHHKA
muranus JIT1, JIM uepes gppoHToBhIe KoHTakTe! pente O, C1, IT1 1 1H. Ha curnansHoii yctaHoBke 4
nuHEHHOE pene JI OTKMoYeHo OT MIMHEHOM 1ermM GPOHTOBHIMM KOHTakTaMu pene 2H u nmmeiinoe
TIHTaHHE TPAHUIMPYETCA HATIPAMYIO Ha CUrHanbHyio ycraHoBky 9. Ha ceerodope 9 6yner ropers
3eneHblii OToHb. Ha curraneHo# ycTaHOBKe 4 B HEYETHOM HAIPAaBIIEHHH cBeTOMOP OTCYTCTBYET, HO
JIaMI1a KPACHOTO OTHSA Ha CBETO(ope 4 KOHTPOIMPYETCsS B XOTOMHOM COCTOSHMH.

TIpu neperopaHuy 1aMIibl KPACHOTO OTHS Ha cBeTOdope 3 IPONCXOANUT ABTOMATHHECKHHA I1e-
PEHOC 3ANPEIAIONIEro IOKA3aH)S Ha TTO3a M CTOAIMH cBeTodhOP 5 IPH IIOMOTLHM IHHEHHOHN LIENH.
Ha curHanbHo# ycTaHoBKe 3 BRIKIIOYAeTCA OrHEBoe pene O M cBOMMH KOHTaKTaMH 0OphIBaeT
uensb nutanus pene JI curnanbHo# ycranosky 5. [ocne otiyckanus sxopeit pene JI, C u pene Cl
Ha cBeTodope 5 3aropaercs KpacHblif OToHb.
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TIpy NeperopaHiy JIaMITBI XEJITOTO OTHA Ha cBeTodope 5 obecToHMBaeTCs orHeBoe pene O, KOHTpOIH-
PYIOWEE LIETOCTHOCTE HUTH JIAMITBI. B JIMHEHHOH Liery MeHAeTCH TIOMSPHOCTE TOKA IHTaHusg pene J1 cur-
HAJIBHOH YCTAHOBKH 7 C IIPAMO#t TIONAPHOCTH Ha 0BPaTHYIO NMOMSIPHOCTS. [lepeBe/ieHHbIM KOHTAKTOM
TIONAPH3OBAHHOTO AKOPA pente JI BIIFoHaETes TTIAMIIA XETOro OTHSA Ha cBeToope 7, T. €. OCYLIECTRIIAETCE
IEPEHOC TIOKA3aHMs CBETO(Opa 5 Ha T3 crosmit ceetodop. Ceerodop 5 ocTaeTcs TeMHBIM.

B cny4ae neperopaHus JaMIIbl 3€TIEHOrO OTHs Ha cBeTOGOPE 7 CBETOGOP 7 OCTAETCA TEMHBIM,
a Ha cBETO(ope 9 3aropaeTcs JaMIIa XEITOTO OTHS M3-332 M3MEHEHHSA MONAPHOCTH TOKA JIMHEH-
Hoit neny pene JI ceetodopa 9 ¢ npsaMoii monsipHocTH Ha oOpaTHyio KOHTaKkTaMu pere O.

H3MeHeHne HANpaBITeHHA ABIDKEHHA OCYLIECTRISETCS HETBIPEXTIPOBOIHOM CXeMON H3MEHEHUs Ha-
MpaBIeHUs JBIDKEHHA. TTpi M3MeHEHMH HApABIEHMS JBIDKCHUS Ha YEeTHOE NOJSIPU3OBAHHBIE SKOPS
pene Hanpasierus H na curnambHbx yeranoskax 3, 5/8, 7/6 nepexiTOYaroTCs B IEPEBEICHHOE HOJIOXE-
HHE, & HA CHTHATLHOM YCTAHOBKe 4 — B HOpManbHoe. Ha cMrHanbHbIX ycTaHOBKax 3, 5/8, 7/6 Bo36yx-
JaroTCs TIOBTOpUTENH pevle Hanpasnenys 2H, a ua curHansHO# ycTaHoBke 4 Bo30yxnaercs pere 1H.
KonrakTamu 3THX perie NepeKITIoNaloTes PelibCOBBIE, JIMHEMHBIE, CHTHAIBHBIE UEMH 1 LIEMH KOOUpOBa-
HHUA 11 pAOOTEI CXeMBI aBTOO/TOKMPOBKH B YETHOM HAINPAWICHHH IBIDKeHUA. [Tiratommii xonen 211
penbcoBoit Lierm 911 3a ceTodopom 4 HaxoauTcs B peneitHoM ikady PHI cHrHaneHOM yCTaHOBKH 4, 2
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MuHUMAaITBIiBIA MEKTTOE3THOH HHTEPBAT ONPENENSAIOT HA PACUETHBIX YHACTKAX MPOQUIs myTH,
KOTOPbIMK ABASIOTCA MECTA, NPOXOAUMBIE MTOE3,I0M ¢ MHHHMAIbHBIMH cKopocTaMu. K HuM or-
HOCATCS PYKOBOASLIHC TTObCMBI, YHACTKH BBIXOAd CO CTAHIUIA, IPHTI OPO IHbIe YUACTKH B paliOHe
OCTAHOBOYHbIX IUTATGOPM M CTAHIIMEH, TAE NPUTOPOAHLIC Moe3aa UMEIOT OCTAHOBKY.
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Yenosuvie obosnavenus: 18 — peine BO30YXKAEHO TOKOM MPAMOIt NOMSPHOCTH; 11 - - pere BO30YX)IEHO TOKOM
00p4THOH MOTAPHOCTH: 1| — pene Bo36YHIEHO; 0 — pee BRIKMoueHo; U — uMnynbcHas pabota pene; p.1. —
pa3pe3Had TOYKa (CHI‘HaJ"leaﬂ yC’l‘aHOBKa); B — CBCTOQ)OP BBIKJITIOYEH.
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penciiablit koHell — B P ycranosku 2. [Turatontuit kouew, penbeoBoii nemm 111 (9I1A) nepen csero-
¢opom 4 pacrionaraercs B PIL ycranosku 6, a peneiinbii — B PLL ycraHoBku 4. Ha paspesHoii Touke,
06pa30BaHHOI B YeTHOM HAIPABICHUH Y ¢BeTO(OPA 3, HMMNYJILChI TPAHCIMPYIOTCA U3 PEIILCOBOH LIETH
311 B permbeonyto tenb SI1. Ha curnanbHoit yeraHoBke 3 muneiHoe pene JI oTKmoYaeTcs oT IMHERHOM
Ler (poHTOBLIM koHTaKkTOM perte 2H. IMuranue pene JI cerodopa 10 TokoM mpsiMOit nOIPHOCTH
nozxaercs oT uctounuka nutanus JII, JIM curHambHO#M ycTaHoBkH 8 4epe3 (pOHTOBBIE KOHTAKTHI
peae O, Cl, I11, 2H. Yepes HOpMaNbHbIH KOHTAKT NOJISPH30BAHHOTO AKOPS pesie JI n hpoHTOBOM
xoHTakT pene Cl Ha ceerodope 10 saropurcs seneHblit orodb. Konrakramu pene 1H u 2H nepexmo-
9al0TCA CHTHAIbHBIE e, CBeTohOopbl HEUETHOTO HAIIPABJICHHS! BBIKJTIOUAIOTCS, 4 YETHOTO BKITIO-
daroTcs. JIaMIIbl KpaCHBIX OrHelH HEYETHOrO HaNpaB/ICHUA KOHTPOIMPYIOTCH B XOJIOAHOM COCTOS-
HuH. JIaMITbI KpaCHBIX OrHEH YETHOIO HAIPABIEHHA KOHTPOJMPYIOTCH B XONOJHOM M TOpAYeM
cocTossHUH. PaboTa cxeMbl aBTOOIOKMPOBKH B HETHOM HAIIpAB/IEHHH aHANOrMYHA paboTe CXeMbl B
HEYETHOM HaIpaBleHHH.

CocTosHHA pene Ha CUTHANIBHBIX YCTAHOBKAX IIPH Pa3iIMYHbIX MOE3IHBIX CUTYalHUsX B 000UX
HalpaBJIeHUAX [TOKA3aHbI B YCIIOBHOM BHze B Tabi. 3.1,
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CxeMa CIapeHHOM CHIHABHOM YCTAHOBKH 4BTOBIOKMPOBKH 1111 CBETOGOPOB ¢ IBYXHHUTEBbI-
MH JIAMIIAMH COAEPKHT CIIEYIOIIHE LENH: BIITIOYEHHs TaMIT CBeTOGOPOB, PEJIbCOBLIX LENEH, nenei
CMEHBI HANMPABJICHHS, ABOHOIO CHIDKEHHS HAPSAKEHHS, EKTPONUTAHHA M YACTOTHOTO IHC-
neTyepckoro kouTpostst YK, nmokasanysie Ha puc. 3.7, a TaKxe LENHM KOAMPOBaHuUs, Aewndpy-
POBAaHUA M M3BELIEHMSA, TOKA3AHHbIE Ha pHC. 3.8.

CocTosimMe CXeM COOTBCTCTBYET HEUETHOMY HATIPABICHHIO JIBUXKEHHS M CBOOOZHOMY COCIOSHHIO
yuacrxos 111 1 2I1. Ha ceeroope b ropur 3enensit oroxs. Llenocts HHTH JTaMiibl B ropsueM COCTOs-
HHH KOHTpOIUpYIOT orHeBbie peste 10 1 PO (orHesoe pesie paspewatonix orueit). Liens miTaHua nam-
IIBI IPOXOMT MO0 HU3KOOMHBIM OOMOTKAM 3THX pelie OT MeTouHnka muTamua CX12, MCX:

CX12-10- X2 —[PQ- THI - 31 — pesucrop - 3] - H - K4 — [ICH ~ MCX-

Pentbcoras uens 111 kogupyercs konom 3. Liens paGoTsl TpaHcMHTTEpHOTO pette T B Koae 3
ykaszasa (puc. 3.8):

M-9K3 -9K4-31-10- 3¢y, - [H-TNT-R2-[D- 724K - M.

[Tpu neperopaHMM OCHOBHOM HHTH JIAMIIBI 3€JIEHOTO OTHA BLIKITKOYAETCS OTHeBoc peie PO u Thi-
JIOBBLIM KOHTAKTOM NOJKIOUAET MHTAHUE Pe3ePBHOH HUTH JaMIhl. LIeTOCTHOCTE HUTH KOHTPOIHPY-
et orxesoe pene 10. Koauposaune penscosoit uerm 111 ve usmensercs. B cryuae neperopanus obe-
HX HHTEH JIaMIbl BRIKITIO4HAOTCA 002 OrHEBBIX pelle ¥ KOHTAKTOM 10 H3MeHSeTCs uems paboTh! peste
T, oHo HaumHaer paGoTtaTs B k0oa€ 2K. B pesscoryto uens 11T BMecTo koga 3 nofiner koa X:

-3 - 4 -31 - 10 - Ky — 81-71 BU - TH - 10T — R2 — [T~ 72-4 B - M.

Ha sce BpeMs ropenns Ha ceeTodope B paspeliaommero 3eeHOro orHs uellocTHOCTh 00eux
HHMTEH TAMIbl KPACHOTrO OrHs cBeTo(opoB b 1 A KOHTpORHpYeTCA B XOJIOAHOM COCTOSHMH T10-
cpeacteom peiie BKO1 1 BKO2, AKOl u AKO2 ot ucroudnka muranus CX20, MCX. Lienn




image176.png
KOHTPONA COCTOSHUS HUTEH NaMIl IPOXOAAT Yepes NOCHENOBATENbHO BKIIOUCHHBIE 00MOTKH OrHe-
Bbix pene. [TostoMy Benu4uMHa TOKA IS HAaKaja HUTEH Tamn HEROCTATOYHA.

ITpu naxoxmenuu noesnga Ha penscoBont Lenu 211 3a ceerodopom b npexpamaercs mpuem Koad U3
penbeosoit nenu 211 1 gepes nemmbparop BHIKIIOYAKOTCS BCE CUTHAJNIbHBIE pelie, a Ha ceeTtodope b
3aropaeTcs KpacHbld OroHs. Llens ropeHMs OCHOBHOH HUTH 1aMITsl KPACHOIO OrHs MPOXONHUT Yyepes
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HU3KOOMHYI0 06MoTKY orHesoro pene BKO1. PesepsHast HUTH KOHTPONUPYETCA B XOJIOAHOM COCTOS-
HHUU nocpeacTsom orresoro peine BKO2 no ueny, npoxoasiueii yepes ero BLICOKOOMHYIO OOMOTKY.
TsInoBBIMU KOHTakTaMH CUrHanbHbIX pene X u XK3 3ambikaeTcss Lens BO3OyXkmeHHs obuiero cur-
HanpHOro pene OXK, KOHTaKTBI KOTOPOro UCTIOAL3YIOTCH B Lelil paboTel TpancMuTTepHOTO pene 1T,
Penscosas uens 111 kopupyetcst kogom KOK:

11 - H - BKO3 - KK, — OK — $1-71 BY - TH - TITT —R2 - [T~ 72-4 B - M.

INeperopanue ocHOBHOMH HMTH NAMITBI KPACHOrO OrHs BBI3BIRACT PA3MBIKAHMC LIEMHM TMTAHHS OTHe-
Boro pene BKOI, koTopoe BbIKITIONAETCS, H €ro ThUIOBBIMU KORTAKTAMH BKITIOYACTCS PE3EPBHAS HATH
naMnsl. KoqupoBanue ygactka 11T kogom KK coxpansercs.

[Tpu nonHoOM meperopaHuu Namimbl KPACHOro OrHs kofupoBauue ydacTka IIT BeIkmiouaercs pa-
3oMKHyBIIMMCS KoHTakTOM pene BKO2 u Ha moszanu crosmem cBetodope 3aropaercst 3anperarou it
oroHb. Ha Bce Bpems ropenus Ha cBeTodope KPacHOro OrHst OCHOBHBIE M PE3CPBHBIC HHUTH namn
paspeuafoiMx orueit otkmouaioTed, Ho pene PO ocraercs B Bo36yKIeHHOM COCTOSHUH MEPE3 THUIO-
Boi#t KOHTaKT pesie K2 oT UCTOUHUKA NUTARHUA MOCTOsIHHOro Toka I1, M. B cnydae sanunmanust sskopst
pene K2 uenb paspeliaromux oruei oTkaogaercs koHTakTom pene JK4. C ocsoboxaenyem noes-
oM yuactka 211 u3 penscoBoit uenu uMnynscHbiM pene 2M npunumaercs xox KXK. Hocne nemngpn-
poBaHus Koja BosOyxmarorcs Bee CUrHanbHble pene XK, a pene 3 u 31 OyayT HaXOQUTLCS B BBIKIIOUCH-
HoM cocTosumnu. Ha ceetodope B BrriouaeTcs XenThii OroHb, a penbcosas nenb 111 koaupyercs koaom
K. Ipu nonHOM NeperopalKy JIaMIIbI XEATOFO OTHS CBETOGOP OCTAHETCA 3ATEMHEHHBIM, KOQUPOBA-
HHE PEALCOBOM IENH HE H3MCHUTCH.

Bxmodenne HeckONBKHX NOBTOPUTENEH CHIHATLHOTO perte obecneduBaeT HaoeXHOCTh paboTsl cXe-
MBI MPH 3ATMNAHAK AKOPs OXHOTo U3 pere 2K, To ecTh 00ecneunBacTC BhIKITFOUEHUE PA3PEIIAIOWEro
orHxst. PaboTta cxeMbl B 4eTHOM HanpaBICHHH OCYIECTBIACTCS TAK Xe, KAK 4 B HEYCTHOM HaIpaBleHHH.
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Ha 6a3e TPL co3naHB! H 3KCIUTyaTUPYIOTCS HECKOITBKO THIIOB 4BTOBIOKMPOBKH, OTIMHAKOILNECS
JIPYT OT APYTa HATHYHEM CBETO(hOPOB, H3OAHPYIOLMX CTBIKOB M MECTOM Pa3sMELICHHS AMIAPATYPhl.

Cucrema IJAB-AJICO — yeHTpai3oBaHHAsl CHCTEMA aBTOOIIOKHPOBKH, B KoTopoii cuctema AJIC
SIBTISACTCSt OCHOBHBIM CpeCTBOM cHrHanuzaiui. IIAB-AJICO 6bL1a pa3paboTaHa Ans y4acTKOB, Iie
HAJINYHe HAMIOBHBIX CUTHATIOB (CBeTO(OPOB) HEOKENATENBHO — YYaCTKN BeHUHOH MCPAIOTEL, PaIMOAK-
TUBHOTO 3apaKeHHs 1 IP. .

OCHOBY CHCTEMBI COCTABNSIOT penbeoBbie et TPL[3 6¢3 H30IHPYIOmMX CTEIKOB. KaXaas H3
KOTOPBIX BbijlenieHa B OTAENbHEIH Driok-yuacTok. M3omHpyrolHe CTalkH yCTaHaBINBAIOTCS TONb-
KO Ha TPaHHIIE CTaHLUH.

Bes annaparypa TPL{ i AJIC pasmeaercst EHTPATH30BaHHO Ha OCTY D1 CTAHLHIA, MPHIEraton X
K 1teperolty. [ MoakmoveHHs allliapaTyphl K Pe/ibCOBOM THHIN HCIOJ B3YFOTCSA CHI HAITBHO-OJIOKHPO-
BOYHBIH ka0elTh C TAPHOI CKPYTKOH XKHJ1 M COrmacyroiiive rmyresble Tpascgopmatopsl THia [TOBC-2M,
pa3MelaeMBle B ITyTeBLIX SITHKAX HEITOCPE/ICTBEHHO Y PeNbCOBOI TMHHH Ha [TePEroke.

Cucrema LIAB-AJICO Hauura INMPOKOE PUMEHEHHE HA JTHHHSX METPOIOIMTEHA CTPAHBI H OITHK-
Hero 3apybexops. B kauectse npumepa MoxkHO nprBecTH CoKOIBHHYECKYIO H JTIOOINHCKYIO THHUM
MOCKOBCKOI'O MeTPOMOTHTEHA.

Cncrema HABc — 1eHTpann30BaHHAS CHCTEMA aBTOBIOKHPOBKH C H30JHMPYIOLINMH CTBIKA-
MH. T4 CHCTEMa MPEAyCMAaTPHUBAET HCIIONB30BAHME HAMO/IbHBIX CHTHAIIOB HA TPaHHuE Omok-
yuactka. B cTBope co ceroopoM ycTaHaBIMBAFOTCS H30IHPYIONIHE CTBIKH, OTPAHHYHBAIOIIAC
6nok-yuactok. OCHOBY CHCTeMBI COCTaBIOT Penbcossle Hertn TPLL3 kak Ge3s H30MUpy 0K CThI -
KOB (BHYTPHM 6/I0K-y4aCcTKa), TAK H ¢ U3ONHPYIOIUMMH CTLIKAMMU (H4 TPaHULE DITOK-yuyaCcTKa).
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Annapatypa TPL], AJIC u ynpasnenns orHsiMu ceeTodopoB pacrnonaraercs lieHTpam3oBaH-
Ho Ha mocty DI craHiumil, mpuneraommx k 1aHHOMy neperoHy. CBA3b ¢ PelnsCOBOH JIMHHCH H
CBCTOGOPHBIMH TTAMIIAMH OCYULECTBIACTCH ¢ IOMOILBK) CHMMETPHYHOIO CHTHATBLHO-GIOKHPO-
BOUYHOTO Kabens ¢ mapHoit ckpyrkoi xui. I[lntanne mamn cBeTodopos ocyiecTsisercd nepe-
MEHHBIM ToKoM ¢ tocTa 31 uepes curHanbsusle tpaachopmaropsl thna CT-4, ycranaauBaemble
B TPaHCcGOPMaTOPHOM slliMKe Ha Maute cBeTodopa.

Cucrema 1A Bc Henons3oBanack, Kak npaBHiIo, HA OJHOMYTHBIX YHACTKaxX ¢ HHTCHCHBHBIM
JBHIKEHHEM, HAlpUMepP yuyacTKe Y3yHOBO—Muxainos MockoBCKOH xelle3HoM A0poTH.
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CucteMa ABTc¢ — aeueHTpanu30BaHHAS CHCTEMA aBTOOJIOKHPOBKH C TOHAJIbHBIMU PEIbCO-
BLIMH LENSAMH H H30JHPYIONHMH cTbikamMH. CHerema pa3pabaThIBanach JUTS YYACTKOB € MOHMU-
JKEHHBIM COMPOTUBIEHHeM OamtacTa. Ha rpaHuue 6110k-yyacTka ycTaHABIHBAKOTCA H30THPYIO-
IIHe CTHIKH H B CTBOPE C HUMH MPOXOAHbIE CBETO(GOpLI. BHYTpH 6M0K-yyacTKa pasMEIIAOTCs
HECKOJILKO peiibeoBbix tened TPL3, A1MHA KOTOPBIX 3dBUCHT OT TpeOyeMOro 3HAYEHHS MUHM-
MabHOTO CONPOTURIEHUs Oamiacra. Tak, HANPHUMEpP, TOHAIbHAS PEILCOBAS HETL UTHHOW MO-
psaxa 200 M obecneunBact paboTOCIOCOOHOCTL M BHIIIOJIHEHHE BCCX PEIKHMOB IPH CHHXEHHH
conpoTuieHus Batacra 40 0,1 OM kM.

Cucrema ABTc oueHb 44CTO HCIIONBL3YETCS B KAUECTBE PE3EPBHON CUCTEMBI HA YYACTKAX, 060-
PY/OBaHHBIX UHCIOBO KOIOBOM aBTOO10KMPOBKOH. B 3TOM cilyuae 3MMO# 1 JIETOM (IIpH BhICO-
KOM COfIpOTHBIICHHH OanTacTa) paboTaeT KOLOBas ABTOONIOKHPOBKA. & BECHOH M OCEHBIO (MpH
HH3KOM COMpPOTHUBICHUH DamiacTa) aBTOOJOKMPOBKa ¢ TONATLHBEIMU PETCOBEIMH nersMu. [Te-
PEKIIFOUEHHE C O/IHOH CHCTCMBI ABTODIIOKHPOBKH Ha APYTYH) OCYIIECTBISCTCS ACKY PHBEIM MO CTAH-
unu ¢ oopMieHnem cooTseTcTBYIowIEH 3amuck B Xypuane 1Y-46.

Annapatypa TPLL B cucreme ABTc pasMeinaercs B pesieiiHbix Wwkadax aBTOOIOKUPOBKH THIIA
IIPY-M u mojyyact nmMTaHHE OT NPOJOILHON JTMHUU aBTOONIOKHPOBKU U IHEPTOCHAOKEHMUS.

Jlamnbl ¢BeTOGOpa MOTYUAIOT MHTAHUE MOCTOSHHBLIM TOKOM M3 pesieHHOro IkKada, B KOTO-
pOM pasMellideTcs annapaTypa yrnpasieHHs H KOHTpOJs paboThl ceeTodopa.

B xauccrBe npuMena Henonb3oBatug cucreMbl ABTe MoxkHO ipuBecTH yuactok [Tepmb—Yen-
na CBep/UIOBCKOM KCJIE3HOH JOPOTH.

Cucrema ABT — arTOGIOKHPOBKA ¢ TOHATEHBIMU PETCOBLIMH LIEMAMH 6€3 H30/TMPYIOIIHX CThi-
KOB, MPOXOIHBIMH CBETOMOPAMH M ICLIEH TPATIM30BAHHBIM pa3MeILieHHeM ainiaparypni. Cuciema ABT
ABJISUTACE B KOH1iE 1990-X I'T. OCHOBHO#M CHCTEMO#M dBTOOIOKNPOBKH, TPHMEHSEMOI IPH HOBOM CTpPO-
MTCITBCTBE M PEKONCTPYKLMK ACHCTBYIOIMX JTMHHIA MATHCTPAILHOTO JKEIE3HOLOPOKHOI'0 TPAHCTIOPTA.

Octosy cuctembl ABT cocTaBnsiioT TOHaNbHbIE pelscoBble nend TPL3 1 TPL{4 6e3 uzommpyio-
mkx crhikoB. BeicokouacroTHme TPI{4 pacriongaraloTcs Ha IpaHuie OJI0K-YyuacTKa B 30HE ycTa-
HoBkH cBeTO(opa. Kak mpaBriIo, CMEKHBIE PENBCOBBIC LMK, HTA10MHECT OT OAHOTO ICHEPaTOpa
I'TI4, uMeroT omuHakoByio aauiy — 200—250 M. B 9ToM cityuae 30Ha DONOJHUTEILHOIO IIyHTH-
poBanus 3THX PLI ne npebiaeT 20 M. Penbcosrie nenu TPLL3 pacnonaraorcs BHYTpH OJI0K-yua-
CTKd M UMEKOT uuHy 10 800—1000 M npu compoTubicnun 6amtacta ve MeHee 1 Om kM. CBetodo-
Pph! PACTIONATAIOTCA B 20 M 0T TOUKH MOAKTIOUEHHS MUTA101Ero KoHia TPLI4 HascTpey nBHXKEHHIO,
4TO 00ECTICUHBAET HE MEPEKphITHE CUTHANIA TIPH HAXOXIEHHH MOE31d B CTBOPE C HHUM.

Annapartypa peibCoBblx LeneH, ynpasnenus ornsMu cetodopa u AJIC pasmermaeTcs B peseii-
Heix mkadax rvia HIPY-M Ha neperoHe B HEMOCPEACTBCHHON OIM30CTH OT ceTodopa. [Turanne
AMnapaTypbl OCYIECTBISETCS OT NPOAOILHBIX JTHHHI aBTOOIOKMPOBKH M 3HEPTOCHAGKEHHS.

JIaMnisl cBeTOhOPa 3aMHTHIBAIOTCS MOCTOSTHHBIM TOKOM HEMOCPEACTBEHHO U3 peJIeHOTO 1Ka-
ba, TaM e OCyLIeCTBASETCS H KOHTPOJIL paboTh cBeTodopa.

Hau6oitee U3BCCTHLIM YHaCTKOM BHCApPEHHs CHcTeMbl ABT sIBIIseTCA CKOpPOCTHAS JIHHHS
MockBa—Cankr-TTeTepOypr ot ¢r. KiiMH 10 ¢r. PA60B0O MPOTS)eHHOCTHIO Hopsaaka 500 kM.
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B nacrosiuiee Bpems cuctema ABT He mpoekTHpyeTcs.
Cucrema ABTLE — cucreMa aBTOONOKHPOBKH € TOHAIBHBIMH PETLCOBBIMH LENAMH 6€3 H30-
JIMPYIOMIMX CTBIKOB, IIPOXOAHBIMH CBETOPOPAMH U LICHTPATH30BAHHBIM PA3MELICHHEM ATNdpa-
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B kauecTBe MUHNMATILHOTO MEXKIIOE3/1HOT0 HHTEPBANIA BRIOUPAIOT HAaMOGO/IBILM M U3 BeeX HHTEPBA-
JIOB, ITOJTY4ElIHBIX HA YUACTKC.

MHHUMAEHbIH HHTEPBAT TPH TPEX3HAYHOH ABTOOIOKHPOBKE ONPEAE/SIOT IPH P31 PAHHUCHHI
1HOe310B TpeMst OJIOK-y4acTKaMM MUHUMANBHOM AMHHBL, obecrieunBatomeil ABUKeHue MOe31a Ha
3sejieHnId oroHs ceetodopa (puc. 1.5, a). Paccrosinie cONMKEHUs TOE30B NIPH PA3rPAHHYCHAM
TpeMsl OIIOK-y4acTKaMH ONPCACISIOT MEX/ly UEHTPAMH THX NOC3A0B!

Lmin3 = 316:1 + ln'
rue [6.1 — JAHA OIOK-YUUCTKa, M; /rl ~— JUIMHA PACUETHOTO Moe3dd. M,
BpeMst MUHUMATIBHOTO MHTCPBANA TIPH TPCX3HAYHOMH CUrHAIM3a1IMH, MHH:
A+
7, =0,06 ﬁlﬂ/ ",
. cp
rae 0.06 — koaddumeny nepesona | km/4 8 1 MIMUH: V) — cpejlusist CKOPOCT NOE31a HA PACHETHOM
YY4CTKE, KM/U.

Pasrpasudenye moe3nos TpeMs 610K-ydacTKaMK No3BOJISET MALIMHUCTY BTOPOTO MOE3/1a Bee
BpPEMs BHAETb 3elIeHhI OTOHb CBETOGOPA M YBEPEHHO BECTH MTOE3/1. B Cllyyae CHHXKEHHS CKOPOCTH
11EPBRIM TIO€3/10M IPOMCXOAUT COMMKCHHE 110€37108. MalUMHUCT BTOPOTro MOe3j1a NPH BHKEHHH
HA KeThiil OFOHb CHHXAET CKOPOCTb M BhlpaBHUBAeT MHTepBan. [1pu pasrpanudciind noeszos
Tpems GII0K-y4acTKAMK, DYKOBO/CTBYSICH MOKA3AHUAME Iy TeBBiX CBETOMOPOB U IOKOMOTHBHOTO
cerodopa AJIC, MALLMHKECTBL NPABUTEHO PETYAUPYIOT CKOPOCTD ABMXCHUA OE3/1A.

Ha ywacrkax, rae o6pawaloTces Hoe31a ¢ pa3HpIMH CKOPOCTAMU K PA3HBIMK TOPMO3MBIMH ITy-
TAMH, BMECTO aBTOOIIOKHPOBKY ¢ TPEX3HAWIOH CUTHAIKM3ALKEN IPUMEHSIOT aBTOOIOKMPOBKY ¢
YeTbipeX3HAuHON cUTHAIM3auMel. YeTrIpeX3HauHyI0 aBTOOIOKMPOBKY IPHMEHAIOT Ha IPHropoa-
HbIX yYacTKax CO CMCLIAHHBIM JIBHIKEHHMEM MOE3/1I0B U HA MATMCTPAILHBIX JIMHHUAX, I/1€ OCYILIECTB-
NIAETCS ABMKEHUE T'PY30BRIX, MACCAXKUPCKUX U BBICOKOCKOPOCTHRIX NMOE300B. MHHMMA/IbHLIA HH-
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Typhl. Cuctema ABTLL sBIsieTCS B HACTOAMIECS BPCMS OCHOBHO#H CUCTEMOM IIPH PEKOHCTPYKIMHK
2eCTBYIOLIMX M CTPOMTEILCTBE HOBBIX XKEIE3HOMOPOXNKHBIX JINHHUIH,

OCHOBY CUCTEMB! COCTABIISHOT penibconble Henu TPI3 6e3 usonupyrouwx creikos. [penesibHas
JUIMHA pesTbCOBO mernu coctapmseT 800 M ts HopMaTuBHOTO (1 OM kM) conpoTHBieHHs Oasulac-
Ta, A IpeeNbHAs JTHHA PEILCOBOI LENH, PACTIONOKCHHON 3a cBeToGOpOM He mpesbiiaeT 350 M.
Taxas nuiHa 3Toi PL] no3BossieT o6ecrieyTh 30Hy TONOIHHTENBHOIO UIyHTHPOBAHHS, HC I1PEBBI-
waroutyo 40 M. Kak npaBuiio, B 30HC YCTAHOBKH cBeTo(Opa HCIONb3Yy0TC PETLCOBLIE LIENH ©
Hecyummut 4acTotaMu 720 1 780 T'u, uTO MO3BONSET OOEeCTIEHHTL MEHBIILYIO JJTHHY 30HbI JONOTHH-
TCILHOIO IIYHTHPOBAHHS,
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Puc. 4.12. Ilpumep rpaduka curHanusauuu ydacrka, o6opymoBannoro cucremoii ABTLI
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Caerodop epiocuTes Ha 40 M OT TOYKH NOOKNIOUEHHs [HTAOMIErO WK pesefiHoro Konua
TPL HaBcTpey ABIKEHHIO, 4TO 0GECHEYHBALT €T0 HETIEPEKPHITHE IPH OCTAHOBKE IOE3M12 B CTBOPE
co cBeToQopoM.

Annaparypa TPLL, AJIC u ynpasineHds orHAMHA MPOXOIHBIX CBETOGOPOB pacrioiaraeres Ha
nocty 21 npuneralonmx cTaHudil. B oM citywae, ecid AIHHA EPEroHa npesblideT 24 KM, alliia-
patypa MoXeT ObITh pa3MELIeHa TAIOKE B OHOM WIIH HECKOMBKHX TPAHCIIOPTAOETBHBIX IIPOMEXKY-
TOYHBIX MORYJIAX.

TIuranie annmapaTyphbl OCYIECTRISETCS OT CTAHIMOHHBIX TIAHEIICH IATA IS, aHAIOTHYHBIX THTaK0-
1LIHMM YCTAHOBKAM YCTPOHCTB 3/ICK TPH4ECKOH LIEHTPAM3aLITH.

Tluranve namn NpoXoAHBIX CBETO(GOPOB OCYLIECTBISETCS NEPEMEHHBIM TOKOM Yepe3 CHrHANbHEIE
TpaHcopmaropsl THa CT-4M, yeraHarmBaeMbie B TPAHOHOPMATOPHBIX SIUMKAX HA MaYTe CBETOGOPA.

JUTs oMTIOYNeHHA IOCTOBBIX YCTPOHCTB K MEPeroHHEIM HCIONME3YETCH CHMMETPHYHENT CHTHATBHO-
O0KMPOBOUHBI Kabelb C MAPHOH CKPYTKOMN i, IIPHYEM MpsiMble M OOpATHbBIC HPOBOXA [THTAHMS
JTamn CBeTO(OPOB, a TAKOKE NHTAIONME ¥ penteiiHble koHiki TPI] pa3Mernaores B pasHpix Kabemx.

3a CBETO(OPOM ¢ 3AMPELIAOIIHM MOKA3aHUEM ITpeyCMATPHBASTCS 3ALMTHBIH YYACTOK UTHHOMN He
MeHee JUIMHLI TOPMO3HOTO ITYTH T0E3/1d OT CKOPOCTH HPOCIEROBAHHS CBETOGOPA ¢ OIHMM JKETTHIM
HEMHIaloUIMM OTHeM Jo ocTaHoBkH. [Tpumep rpadmka curnarmmsarmy yuactka ABTL] npencramier Ha
pHC. 4.12. 3aLUTHBIA YIACTOK PEeIyCMATPHBAETCS TAKKE U TIPH ABIKCHHH B HEMIPABIILHOM HATIPAB-
Jlewnw 1o curHanaM AJIC Ha JBYXTMYTHBIX y4acTKax (Ha pUCYHKe HE NOKA3aHo).
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Cxema TOHANBHO#M PENILCOBON UEIIH LISt CHCTEMBI ABTOONOKUPOBKH € LIEHTPATM30BAHHBIM pa3-
MEIIIEHUEM annapaTyphl IpeacTaBieHa Ha pHc. 4.9. AnmapaTypa CBs3aHa ¢ pelibCOBOM JHHMER
IOCPENCTBOM CHIHATIBHO-GI0KUPOBOYHOTO Kabens ¢ mapHoil CKpyTKoH xuil.
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AMIUTHMTYIHO-MOIY THPOBAHHBI CHrHa yacToToi 480/12, hopMHpyeMBbIil TyTEBbIM TeHepa-
TopoM 2-4T", ¢ BeIBOIOB 2-52 ntocrynaet Ha Bxo dunbrpa 2-4 (seisoast 11-71). C Bexona dunb-
Tpa (BbiBOARI 12-61) OH mocTynaer B KabenbHylo muHHMI0. [TocaenoBaTenbHO ¢ BBIXOAOM GHILTPa
Ha KOIMPYEMBbIX PelTbCOBBIX LEMsX BKIIOYAETCS pa3e/MTebHbIH KOHIEHCATOP EMKOCTBIO 4 MKD,
cnyXauui Ans NOAKIIOYEHHS TyTeBoi nepenatolleii annapatypsl cuctemsl AJIC.

KabenpHas MMHHS CHYXHMT 11 coemHHeHus annapatypst TPLI, pasmemaemoli B peeiiHOM
NOMENIEHHH Ha 0CTy 31 uinn B penefiHoM 1ikady, ¢ yCTpOHCTBAMH PEIbCOBLIX LIETIEH, paCioTa-
raeMbIMH B [TYTEBBIX SIIHKAX HEMOCPEACTBEHHO Y PEIbCOBOMH JIMHUMM. B myTeBBIX sAllMKax ycTa-
HaB/IHBAIOTCS: Pa3pAAHMKM, BBIPABHUBATENH; COTJIACYIONINE Ty TEBbIE TPAHC(HOPMATOPSI; 3AILHT-
HBIE PE3UCTOPbE, ABTOMATUYECKUE BEIKIIOYATETH.

KabenbHast IMHHUS IONKIII0YaeTCs K NepBUYHOM 0OMOTKE COIIIACYIOLIETO Iy TeBOTO TpaHChop-
matopa I1T tuna [TOBC-2M (BbiBomb! /) ¥ I,). Mapantensno neppHuHoit o6MoTKe TpaHchop-
maTopa BKIIOUYalTCs BripasauBatenn BOLIH-220 (BOLIH-380 Ha yuacTkax ¢ 31eKTpOTSroM ne-
PEMEHHOTO TOKa), KOTOphIE CIIYXaT [ 3aLnThl anmapatypsl TPLL o1 nepenanpsxenuii.

Koodduument tpaHcgopmaunn tpancdopmatopa IT BeIGpaH HCXOAA H3 YCIOBHH BBINOJIHE-
HHS HOPMaJIBHOTO, LIIYHTOBOTO M KOHTPOJILHOTO pexuMoB pabotst TP u obecneuenns Tpebye-
MOi1 30HBI TOMONHUTENLHOTO LIyHTHpoBaHHs. B Tnnosoii cxeme TPLI o pasen 38, yTo cooTseT-
cryeT BbiBOjaM II3-111; BTOpHUHO#K 06MOTKH TpaHchopmaTopa npn nepemsluke I1,-1T1;.
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B KkawecTBe COTMACYIOLIETO MyTeBOrO TpaHCHOPMATOpPA MOTYT HCMOTE3OBATHCS TAKKE M IPOCCEITb-
TpanchopmaTops! Tima JIT-0,2; AT-0,6 n AT-i, koabdrmmeHT TpaHcopMALIMHM KOTOPBIX COCTARIISET
40, 38 1 3 cootsercrBeHHO. Kabenbuast Hus B cirydae npumenesst J{T-0,2 wm JIT-0,6 nommogaercs K
JIONOTHATETBHOH 0BMOTKe ipocceTh-TpaHedopMaTopa, a BbipasHusarens BOLIH-220 nm BOITH-380
yCTaHARMBAETCH Ha nocTy L[ Ha KPOCCOBOM CTATHBE B MECTe PasIeiKil kKabess.

B ciryuae MCroMb30BaHKs B KA4ECTBE COMNTACYIOLIETO TpAHC(HOPMATOpa APOCCeb-TpaHchopMaTOpa
trra J{T-1 Ha y4acTKax ¢ a1eKTpOTATOM NEPEMEHHOTO TOKa OH BKTIOYACTCS HEPE3 JOTIONHUTEIBHbIA
Tpancpopmatop TTOBC-2M ¢ koadxbuumerToM TpaHchopMalvi, paBHeM 13,3, CxeMa BKITIOHEHHS
JONOMHHTENBHOTO TpaHchopMaTopa Il JTOro CIydast PenCTanieHa Ha pyc. 4.10.

3aumTHbIE pe3nucTopsl R3 ciyxart s obecriedeHus TpebyeMOro CONPOTHRIIEHHS IMTAIOIETO U
NPHEMHOTO KOHLIOB H JULSl 34LUMTBI IyTEBOTO COINACYIOLLErO TpaHopopmaTopa u annapaTypsl TPLL
OT BO3IEHCTBUS TATOBOTO TOKA.

B cxeme TPL] cyMMapHOe COPOTHBIICHHE 3aUHTHOTO Pe3UCTOpPA, yCTAHABIMBAEMOTO B IMyTe-
BOM SILMKE, U COSTMHHTENLHBIX EPEMBIYEK OT IyTEBOTO AlMKa K PElbcaM NODKHO OBITh B Itpenie-
nax 0,3—0,4 Om Ha yacroTe curansHoro Toka AJIC.

AT-1 TMpHu ek TpOTATE NEPEMEHHOTO TOKA, KOT/a KabenbHas JIMHUA
=3 HOKITIONAETCS K PENbCaM uepes apoccerb-Tpancgopmatop AT-1,
3AUMMTHBIA PE3UCTOP YCTaHABIIMBACTCA MEXIY JONOIHITENbHOH 06-
motkoit IT u sropnunoii obmorkoit [IOBC-2M. Conporusienue
3alIMTHOTO PE3UCTOPa B ITOM Cilydae JODKHO OBITh B Mpefesiax
1,8—2,2 Om. B cityuae HCNOTB30BaHNS B KAYECTBE COMVIACYIOIIHX
npoccens-rpancgopmaropos J1T-0,2 wm JIT-0,6 satumTHbie pe3n-
CTOpBI HE YCTAHABIIMBAIOTCS.

ABTOMaTHYECKHE BBIKITIOUATETH CITYXAT ANA 3aUIMThI IyTeBOH

nr

n=133 ——  JiOBC2M v - .
I, 1 annapaTypsl TPLI oT Bo3nelCTBYSA NepeHapsDKEHHHA TATOBOH CeTH
lﬁl};-%() WIH OpYr¥X HcTouHukoB. B cxeme TPL] ncnonb3yercs aBTOMATH-

YeCKHMil BLIKJTIOUATENb HA HOMMHANBHBIH Tok 15 A. B aryuae, kor-

JId HA YHACTKE C WIEKTPOTAT O epeMEHHOT0 ToK4 annapatypa TPL]

Puc. 4.10. Cxema nonkiiouennsy TOMKIIOYAETCA Yepe3 NOLONHHUTeNbHY0 06MoTky JIT-1, aBToMa-

annapatypst TPL ¢ ncnonesopa- THYECKHH BBIKIIOYATETh HOMHHAJIOM Ha 5 A BIJIIOYAETCa MEXITY

HUEM JPOCCELb-TpaHCGOPMATO-  COTNACYIOLIMM ITYTEBBIM TPAHCHOPMATOPOM M ONOMHHTENLHON
pa IT-1 obmotkoit JIT (cm. pHc. 4.10).

Ha noct 311




image190.png
TpH ManbIX JUIMHAX COEIMHHTENBHOTO Kabens WIM B Cly4ae HCNOMB30BAHUA B KA4CCTBE COIMa-
cyromMx apocceab-rpaHcopmaTopos tana JAT-0,2 unu [IT-0,6 B kabenbHylo THHHIO IOCTE10BA-
TembHO ¢ anmaparypoii TPL] yeranapaBaeTcs qononHuTensHeti pesucrop R tuma C5-35 B momr-
HOCTBIO 25 Wi 50 B (cM. pHc. 4.9). JlononHuTenshbid pesncTop R B kabelbHYHO THHHIO MOXET
YCTaHABIIMBATBCH H HA YUACTKAX C aBTOHOMHOM TATOH, NPH 3TOM 3aIIUTHBIIN PE3UCTOP U3 MYTEBOIO
KA Hekmovaercs. HomuHan conpoTHemeHHs pesdcTopa R BeIGHparoT U3 yoiosus obecnieye-
HUsA TpeOyeMOT0 CONPOTHBIICHHUS KOHLIA PENBCOBOH IIEMH.

Hrak, curHamsuplit Tok TPLL ¢ nuTatomero koHua ot renepaTtopa 2-417 uepes rpascdopmarop
2-4T1T, pesucrop R3 1 aBTOMaTHYECKHI BLIKIIIOUATENb MOCTYIAET B PENbCOBYIO NMHHIO 1 HA IIPH-
emublit koHen TP, nanpumep 4-6PK. Ha npueMHOM KOHI€ MCIIONB3YFOTCS aHAIOTHYHBIE YCTPOH-
CTB4 COINACOBaHMUs, pasMelllaeMble B yTEBOM SIIIHKE U ONMUCAHHbBIE BbIle. CUrHAT yepe3 Kabenb-
HYIO MArUCTPaIb OCTYNAET Ha BXOJ MYTEBBIX MPHEeMHUKOB cMexubIx TPLL 41111 u 61111

Kak npaBWIO, Ha MePEroHe B cilyyae MpuMeneHus TPLL B onHy KabesbHyIO napy BKIIOYAIOTCS ABA
MyTEBBIX MPHEMHHKA NOCIENOBATETLHO. KpoMe TOro, 115 MOAKIIOUeHHs MY TeBbIX MepeaIoNnX yeT-
poticts AJIC nocnenoBaTenbHO ¢ BXOJAMH Iy TEBBIX TPHEMHMKOB BKITIOYACTCS PA3JIENTUTENbHBIH KOH-
JIEHCATOD eMKOCTRIO 4 MKD.
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TocTpogHe BXOTHOTO GMIBTPA MMyTEBOr0 NPHEMHHKA NO3BOMSET €MY BBUICTUTD H3 COBOKYII-
HOCTH CUTHANOB, NOCTYNAIOIIHMX U3 PE/IbCOBOH THHHH, TONBKO CBOH pabounit curuan. [Mosromy
MOCTEN0BATENBHOE BKIIOUCHHE IYTEBBIX MPHEMHUKOB B 0y KaOeNbHY10 NMHMIO He CKA3bIBaLT-
Csi Ha BO3MOXHOCTH Pa3aenbHON paboThl annapaTypbl cMeskHbIXx TPLL

B cnyyae BCTYIUICHHs Ha PEJIbCOBYIO LIETIb MOE3/1a WiIH HaPYIUEH Hsl IETIOCTHOCTH PEIbCOBON TTH-
HUHU ypoBedb cHruana TPL| Ha Bxo/Je COOTBETCTBYIOHIENO NTPHEMHMKA CHKACTCS HUXE JTOpora
OTIYCKaHUA, H OH GUKCHPYET 3aHATOCTDb yJ9acTKa ITyTeM o6ecTOUHBaHHS MYTEBOTO PEfe, BKIIOYCH-
HOTO Ha BBIXOJE.

B cHcTeme aBTOGIOKHPOBKH ¢ JeHEHTPATH30BaHHBIM pa3MelleHHeM anmapatyps! TPL] B pe-
neinbix mkadax (ABT) Bnonb MeperoHa B 30HE YCTAHOBKH CBETO(OPA NPUMEHSIIOTCS BBICOKOYA-
croTHble penbeoBble nend TPLI4. CxeMa TOHaNbHBIX PENBCOBBIX IENEH B CHCTeMe aBTOOIOKH-
POBKH C IeUECHTPANU3OBAHHBIM Pa3MELICHHEM ATNMAPATYpbl NPEACTaBIEHa Ha PHC. 4.11.
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TEPBAIT NIONYTHOTO C/EAOBAHMS NIPH YEThIPEX3HAuHON aBTOBIOKHPOBKE ONpPeAeNsIOT, HCXOII H3
MHHMMAIBHBIX IJJHH OIOK-YHaCTKOB C y4€TOM TOro, YTOOBI IUTHHA IBYX CMEXHEIX YUaCTKOB ObUIa
HE MeHee [UTHHBI TOPMO3HOTO IyTH I0e3/1a, ABHIKYIIErocs ¢ MAKCHMATLHOH CKOPOCTBIO, @ TAKKC
HE MeHee JUTMHBI TOPMO3HOrO IIYTH T0e31d TIPH JKCTPEHHOM TOPMOXKEHHH, HO He mekee 1000 m.
Jnvna Kaxaoro OMoK-yqacTKa JODKHA ObITh He MEHEC UTMHBI TOPMO3HOTO IyTH, HEOOXOAMMOTO
IUIA CHIKEHHUSI MAKCHMATTBHOM CKOPOCTH IO PACYETHOH CKOPOCTH (KaK IIPH CyxeGHOM, Tak U IPH
IKCTPEHHOM TOPMOXEHHUH) TIPH JBKXKEHHH HA JKENThIH OTOHE CBeTodopa HAM [UIS CHIKEHHS 3TOH
CKOPOCTH 10 IONHOM OCTAHOBKH TI0€3/14 TIepeA CBETOGOPOM ¢ KPACHBIM OTHEM.

MHHHMaTEHELH HHTEPBA IIPU YETBIPEX3HAUHON aBTOBIOKMPOBKE U YeThipex3HauHoit AJICH
ONpPEAETSIOT NPH PA3TPAHHUIEHHH TIOE3/10B 4eThIPEMs OIOK-y4aCTKAMH MHHHMATBHON UTHHBI,
obecTicuHBAIOIMMH IBWKEHHE TIOE3/I0B HA 3eNieHEIl OTOHB cBeTodopa (puc 1.5, 6).

Paccrosinne cOmukeHHs OE30B NIPU pasrpaHudeHHH 9eTEIPEMS GIIOK-y4aCTKaMH Onpeaens-
10T MEXIy IEHTPAMH JITHX TTOE310B:

Lmin4 = 41611 + In'
Bpems MHHMMAnEHOTO HHTEpBania NPH YETHIPEX3HATHOH CHTHANM3AIME, MUH, COCTABIISET;
T, =006 6t
4/4 ’ 14 .
cp
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OmmaKeM JaHHO#H CXeMBI PEIIECOBBIX LISTICH OT CXeMBI Ha PHC. 4.9 sIBASeTCS BO3MOXKHOCTE COBME-
CTHOTO BKJIIOYeHHS IyTeBbix Mpremuukos [TPL4J11 u TIT1, a taxxe npuemunka IPLI4JIT n myTe-
Boro reHepatopa I'T13. D10 BosMoXHO Onarogaps pA3THYHLIM JHAMA30HAM TTPHMEHAEMBIX CHIHA-
noB penbeoseix Leneid TPLL3 v TPLI4. CurHan HU3K04ACTOTHOM PETBCOBOH LIETH BEICOKOTO YPOBHS
(30 80 B) npaxTH4ecKy He OKA3BIBAET BAMSHUS HA paSOTY MyTEBOrO MPUCMHUKA  BHICOKOYACTOTHOR
PenbCoBOM LIENMH 33 CHET OYEHh HH3KOIO BXOAHOTO CONMPOTUBRICHNS (egHHHIE OM) MpHeMHHKA
TMPLU4JI Ha curnaneHoit yacote TPIL3.

Jit1na coeAMHUTENBHOTO Kabestst [PHU AelieHT PATTH30BaHHOM Pa3sMeLLICHHM ATMaPaTyphl, KaK IpaBu-
J10. HE IIPEBBILIAET | KM, H [I0ITOMY OCHOBHBIC 3AILHTHBIE PYHKLIHH PCITLCOBOM LIETTH OT NEPEHAIPSIKE-
HHH BEINOIHSIOT 3]IEMEHTLI, PACIIOJIaTaeMBle B ITyTCBOM ALLHKE HEIIOCPEICTBEHHO Y PETECOBOH JTHHHH.

B cucTemax aBTOOGTOKHPOBKM € TOHATILHBIMH PENBCOBBIMM 1IETISIMH MOTYT TAKXKE MPHMCHATACS
APOCCEL-TPatchOPMATOPD! U BbIPARHUBARNS TATOBOI'O TOKA B PEABCAX, ANA NOMKTIOYCHHS MEX-
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JIYTIYTHBIX [IEPEMbIYEK, OTCOCOB TAIOBOIO TOKA H 3a3¢MITCHHA KOHCTPYKLIHH H COOPYEHMH Ha Pelb-
COBYIO JIMHHIO. ITH APOCCENb-TPAHCPOPMATOPht MOTYT HCHONB30BATLCS B KAYECTBE COTTIACYOLINX B
TOM CITy4ace, ec/TH MECTO MX YCTAHOBKH COBITAIAET ¢ TOUKOH [TOMUTIOYCHHS AMIIAPATYPBI, @ MOTYT H HE
HCTIONB30BATECA ¢ MOAKTIOYCHHIEM armapatypbl TPL] 1o THII0BOM cxeMe vepe3 COrTTACYIOIMI TPAHC-
dopmatop Tvia IOBC-2M. B nocrienHeM ciiydae MOAKIIOUEHHC NIEPEMBIMEK OT ITYTEBOI'O SIMKA
MOXET TPOM3BOJINTECS HEMIOCPEICTBEHHO K pelibCaM WM K BBIBOJaM OCHOBHO#H 0OMOTKN apoccess-
TpanchopMarTopa.
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Ha puc. 4.13 npeacrasnex npuMepHbiii y93CTOK IEperoHa, 00opyAosanHoro cucremoin ABTL,
U1 KOTOPOTO HHXE PpACCMOTPEHBI CXEMBI MOCTPOEHHS CUCTEMBI ABTOOTOKHPOBKH.

Cxema ynpagnenus oznamu npoxoono2o ceemoghopa rpenctapieHa Ha puc. 4.14. Bkmouense mamn
TIIpoxonHoro ceerodopa OCYIIECTRIASTCH OT nHTawero rpaschopMatopa CT taima [TPT-MII-2.
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Puc. 4.14. Cxema ynpaBiieHHsl OTHSIMH IIPOXOAHOTO cBETOhOpa
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B uens nepeuunoil 06MOTKH TpancdopMaTopa BKIIOUaeTCs GPOHTOBOH KOHTAKT pele HallpaBne-
HHSl, 3AMKHYTBHIH MTPU yCTAHOBNIEHHOM IPABWIILHOM HANPABAECHUU IBWOKenus. HanpsokeHue BTo-
PUYHON OGMOTKH PEryiupyeTcs B 33 BUCHMOCTH OT yAAIEHHOCTH ceeTodopa.

VnpamieHye OrHAMH ITPOXOTHOTO CBETOGOPA BHIMOIHSIETCS 1O 6 XKIIAM CHIHAIBHO-GIOKMPOBOY-
HOTO Kabems. B cxeMe NpelycMaTpUBAETCSL PE3CPBHPOBAHNE HUTH TONBKO JUIS JIAMITBI KPACHOTO OTHAL.

Ipu uTHHE COeTUHUTENBLHOTO Kabens 6omee 4 kM NpAMBIE U 0OPaTHbIE KUITbl JOKHE HAXO-
JUTBCSL B PA3HBIX CUTHAILHO-OJIOKMPOBOYHBIX KabesxX. Pasnenenye npsaMpIx 1 o6paTHLIX IPo-
BOJIOB MMO3BOMSAET YMEHBIIMTh EMKOCTb MEXIY HUMHU, a CIEAOBATENLHO, U TOK YTEUKH.

Tt 3aimMThl Lenell YIIPaBIeHnst OTHAMM TPOXOIHOTO CBETO(Opa OT KOPOTKOTO 3aMbIKAHUs Ka-
GeITbHBIX KT BO BTOPHYHYIO LICIIb IHTatolIero TpancdopMmatopa CT BKITIOYaeTes IpeIoXpaHHTE b
HomrHAoM 0.3 A. Tpu aune kabens 6onee 4 KM, KOrJa TOK KOpOTKOTO 3aMBIKaHHA Ha JANbHEM
KOHLE KabenbHoi MarucTpamu 61H30K K 0,3 A, BMECTO IPEAOXPAHHTENS BO BTOPHYHYIO LIEMb BKIIO-
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gaetcs Tokosoe penie K3 tumma AOLL2-1, cpabaTthiBatoiee pu Toke He Gomee 0,265 A, Pene K3 npu
cpabaTrIBaHUK CBOMMM KOHTaKkTamu Bo3byxmaer pene K3K, xotopoe Betaer Ha caMoGI0KUPOBKY
4epe3 coOCTBEHHBIH (POHTOBOH KOHTAKT U OTK/IIOYAET NMTaHKUE Jiamn ceeTodopa. CHATHe BIOKH-
poskH pene K3K npou3BoauTest yTeM CMeHBI HATIPABIEHHSA JBIKCHAA HA MEPETOHE.

KoMMyTaiws YIpasIsOUHX Lenei BHIIOIHACTCH KOHTAKTaMH CUTHATBHBIX U OTHEBBIX PENIE U MX MO-
BTOpUTENeH, CXxema CHIHABHBIX U OTHEBBIX Peie, @ TAKKE UX IIOBTOPHUTENEH NIpeCTaBeHa Ha puc. 4.15.

Curnanbuoe pene xentoro oras 43K tuma POJIIM-600 Bkmoyaercs ¢ npoBepko#t cBoboaHo-
cru 6nok-yuacTka 3a ceetodopom (8—1411), 3ammrHOro yyacTka 3a cleayomuM Mo Xo4y ABH-
KEHUSL B TPABIIILHOM HANpPaBleHUH IBIXeHHs ceerodopoM (23Y) u dponTtoBoro kontakra cob-
CTBEHHOTO 3amMbikaromero (6nokupytomero) pene 46 (miy ero nosTopHrens 461).

CurnanbHoe pene 3eneHoro orus 43 tuna P3JI2M-1000 sxmrouaercs ¢ nposepko#t ppoHTO-
BBIX KOHTAKTOB CHTHAILHBIX Pelle :enToro orui ceoero (4X) u cnexyromero (2XX) no xoxy asu-
XEHUS B MPABIUILHOM HANpPaBlieHUH ceeTodopa.

BiiroyeHue orHeit cBeTo)opoB OCYILECTRIIIETCS YEPE3 MOCTICIOBATEILHO BK/IHOYEHHbIE KOHTAKTBI
CHIHAJIBHBIX pefie H MX IOBTOPHTENEH. ITO CAENIAHO C LIETBIO KOHTPOIIS HCIIPABHOCTH OTHEBOTO pelie U
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Puc. 4.15. CxeMa CHTHAIBHBIX M TIOBTOPHUTEIEl OTHEBBIX pese TPOXOAHOTO cBeTohopa
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UCKYCCTBEHHOTO YBEIIMUEHUS KOXPHLMECHTA BO3BpaTa 3TOro pesie. OrHeBOC Peile HAXOAMTCS MO TO-
KOM IIpY HAITMYHMH NIMTAIOLIETO HAMPSDKEHUs 1 TOKA B IIEMHM YTIpaBIieiist ;TaMLIoi cBetodopa. Ilpu me-
PErOpaH|H HUTH JIAMIIbE CBETO(OPA TOK B Liemy YIPABIEHMS Ha/deT H OTHEBOE PEJIC OTITYCKAET HKOPb.
TIpy 3HA4MTEILHOM yiameHHH (CBblLe 4 KM) TOK YTeUKH B KAOEIBHOMN JTMHUM MOXKCT OKA3aThCH A0CTd-
TOUHBLIM A7 YACPKAHUS STKOPSi OTHEBOTO peJle B NPUTSHYTOM COCTOSHUM U MpH TIeperOpaHuM KOHT-
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POJIMPYEMOM HHMTH JaMiibl CBETOQopa. [T HCKIIOUYeHHS NOAOOHBIX CHTYAllMH MpOM3BOANTCH
HCKYCCTBCHHOE BBIKITIOYEIIHE OTHEBOTO pelie TIpH MePeKIIOUCHUH JIaMn CBETOhOpd.

Taxk, 1pH BKIIIOUEHHH HKEIITOTO OTHA NIEPBbIM CpabaThIBaeT (BcTaeT Nos Tok) pene 4K. CBOMMH KOH-
TAKTAMU OHO OTKIIIOYAET MTAHME JIAMITbI KPACHOTO OTHA. BeilencTsue paspbiBa LieH 00ecToMHBACTCH
ortesoe pesic 40 1 CBOUM THITOBBIM KOHTAKTOM CO3ACT LIETTh IS BO3OYK/ICHHH 110BTOPHTEIISL OCHOBHO-
TO cHTHATBHOTO pente. [osropurers 42K1 BcTaeT nof Tok, U Yepe3 NOCTEA0BATENbHO BKIIOYEHHBIE (POH-
TOBbIE KOHTAKThI pejic 4K 1 47K nosaercs miTaHue Ha JAMITY Ke/TTOTo OTHA ceetodopa. [pr ueupas-
HOCTH HHTH JIaMIIbl OTHeBoe pesie 40 BCTAaHET I10J] TOK, B IIPOTHBHOM CITyHae OHO OCTaHeTcs 03 Toka.
Ecr 6b1 neperunodeHie OrHell ocyIecTBIUIOCh 063 MPUHYAUTELHOIO OTKIIIoYeHHS pene 40, TO OHO
MOI10 Ob1 OCTATBHCSH NOLL TOKOM H TIPH MIEPETOPERIINICH HUTH 33 CueT yTeuky B KaOene 1 HU3Kkoro Koxhhuim-
€HTA BO3BPATA TOrO peste. B ToM ciiyuae, ecyi nposoiient oOpbiB HUTH JAMITbI pa3pelialoero OrHs
WM OCHOBHOM HUTH KPACHOrO OrHsl ceeTodopa, obecTounBaetes ornesoe peie 40, a 3aTeM U ero MoBTo-
purer 401 u 402. Pene 401 cIy#uT M1 BKIIOYCHUS PE3CPBHON HUTH KPACHOTO OI'HsI HPOXOIHOTO
cBerohopa ¥ KpacHOro WK JKEITTOro Ortsl TPEABXOAHOrO cBeTothopa. ITO pesie MmeeT HeGOIbIIIoE 3a-
MEJUIEHHE HY OTITYCKAHHUE SKOPH, MEPEKPHIBAIOLLEE 1IPOLECC MPHHYUTEILHOTO 00SCTOUUBAHKS OCHOBHO-
TO OTHEBOTO PEJIe NpH MEPEKITIOYEHHH OTHER cBeTodopa.

Penc 402, sBimoneecs TAIoKe TOBTOPHTENIEM OCHOBHOTO OTHEBOTO PElie, HMeeT 3aMeUICHHe HA OTIyC-
KaHHe SKOPs OKOJIO 4 ¢ M CIY)KUT JUTS BKITIOYCHHS HHIMKALIAW Ha MMyJIbTe-Tabio, CUrHATM3UPYIOLIEH 00
00pbBe HATH 0HOI M3 s1ami1 ceeTo(opa. Hopmarero pene 402 HaxoAMTes o TOKOM 4epe3 COOCTBEHHBI
(bpOHTOBOI KOHTAKT U NOTy4AeT IMTAHKE 110 ABYM LEISIM: Yepe3 (hpoHTOBoi KoHTakT penc 401 8 upaswib-
HOM HATIPABJICHIY JBKDKCHUS MOE3/10B HA MeperoHe U Yepes (hpOHTOBOM KOHTAKT peie Hanpariedns 2HO
HPU YCTAHOR/ICHHOM HCHPABH/IBHOM HATIPABIICHHH JBIDKCHHSA. KPOME T0ro, 114 BpeMst CMEHBI HarpaBieHHs
JBYDKEHHS HA MeperoHe, koraa pesie HarpanieHtist 2HO i 2UTT naxonsres 6e3 Toka, 06pasyeTcs A0MoaHU-
TejIbHAS IEMb HTaHus perie 402 yepe3 1bUIoBbIC KOHTAKTbI Pefie HANPABICHHS.

Tlocrne otiyckanus skops penie 402 (HarpHMep, 1pH 3aMEHE JIAMITbI) €TO ITUTAHHE MOXET ObITh BOCCTA-
HOBJICHO TONBKO HCKYCCTBEHHDBIM ITyTEM — YCTAHOBKOMH IEPEMbIMKH B CIICLIMATBHBIE KileMMbI (41'H) napan-
TeSTbHO CODCTBCHHOMY (DPOHTOBOMY KOHTAKTY Pelie.

Cxema ynpasienun ocHAMU npedsxodnozo ceemoghopa TIpeCTaBiena Ha puc. 4.16. Ha npenexomHoM
cBeTo(hope MCTIONIb3YETCS JOTIONIHUTELHOE CHIHAIBHOE TOKA3AHHE — JKETTHI MUTAIONNHH OrHb. Mura-
IO PEXKUM TOPEHIS JAMITBI 00ECIIeIMBAETCA MHIatoLIMM pernte 2M Trma C2-1000. 310 peste BKTIOYAET-
ool TIpH 331aHHOM MapiupyTe pHeMa noc3Ia Hia GOKOBOH Iy Th, KOTIA HA BXOIHOM CBETOGOPE HMESTCH
NOKA33HHE (G1BA HKEITHIX OTHSD).

Iuranue pene 2M ocymectnisiercs ot &ioka 2/IM tvna JIUM-1 (1aT'ik UMITYIBCOB MUKPOYIEKT-
POHHBII) Hepe3 (POHTOBbIE KOHTAKTH! COOCTBEHHOTO CUTHAIBHOTO peste 22K, MoBTOpUTENs OrtieBOro
pene 203 K COOTBCTCTBYIOLLErO CHIHAIILHOTO pejie BXoaHoro cetodopa UBPY.

JL1s M3MeHeHHs CHTHAITBHOTO NTOKA3aHUs cBeTodopa H nepeaasaemoro curtaiia AJIC, B tyuae npe-
KPALLEHIB! POKUMA MUTaHMS W3-33 NOBPCKICHHIA, HCTIONb3yeTes pene KOHTpost muradust 2KM tuna
P3J12-2400. 310 peste HAXOMHUTCA 101 TOKOM TOIBKO [PH NOOYEPETHOM 3AMBIKAHUH (DPOHTOBBIX M THUIO-
BBIX KOHTAKTOB pelic 2M, 0OCTyKUBAFOLLMX MUTAHKE JKEITOTO OTHA. B nIepHo1 pasMbiKaHus (ppOHTOBbLIM
KOHTAKTOM 2M 1ienu skenroro orHs pene 20 HAXOIMTCH 101 TOKOM 110 BICOKOOMHOH OBMOTKE uepes
TBUIOBOH KOHTAKT pesie 2M.
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TMepexmodeHue ¢ OCHOBHOM HUTH NPH €€ NepeTrOPAHMH Hd PE3SpBHYIO VIS JIAMITBE XKETTOTO OTHS [PO-
M3BOIMTCA KOHTakTaMH perte 201 1 22K aHANOrMYHO BKIIOYCHHIO PE3EPBHON HUTH JIAMITBI KPACHOTO
OrHsl. B 1ienp yirparieHHsl pe3epBHOM HUTBIO JIAMIIbI XKCIITOIO OrHsl NPEABXOIHOrO CBETO(GOpa IOMHMO
THUIOBOTO KOHTAKTA 1IOBTOPHTENS OTHEBOTO PEJi€ BKIIIOYEHBI (PPOHTOBBIC KOHTaKThI pene 2K u 20K 1 g
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Ipu pacyere L, ; ; MUHMMANBHYIO ANUHY GIOK-y4acTKa BRIGHDAIOT MO TOPMO3HOMY NyTH
rpysosoro noesna I, = [, 1o He menee 1000 m, npu pacuere {;  MUHUMAIEHYIO UTHHY 610K~
y4acTKa BBIOHUPAIOT 1O TOPMO3HOMY IIyTH IPUTOPOAHOTO NOEsaa, Iy, = [ /2.

CpaBHeHYe MUHMMAIBHBIX PACCTOSHMI COMDKCHUA TOE3/10B P Pa3T PAHHUCHUM TPEMS H YETBIPb-
M5t BIIOK-YJ4CTKAMM NTOKA3BIBACT, UTO [ . 4 MEHBLUE [ . 2. M 3TO MO3BOJIACT NOTYYHTE GOJICE BRICOKYIO
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HCKITIOYEHMS TOPEHHSA HETOrO OrHA 1IPH 3alIPELIAIOLIEM (KPACHOM) MoKasaHuM. B 3Ty ke ners BKmove-
HBbI MOCIICIOBATETBHO U TBUIOBBIC KOHTAKTHI perie 23 v 23] ¢ LeThIo HCKIMIOUYCHISA FOPEHHS] JIAMIIb! JKeITTO-
o orHs Npu Goice paspellAOLLEM (3C/ICHOM) TOKA3aHUM CBETodopa.

TlpH nepexojie Ha Pe3ePBHYIO HUTh NAMIIbI AKEATOIO OTHS HA MPEABXOIHOM ¢BETO(GOPe peskuM Mura-
HYs He PEATH3YeTCs, TAK KAK PA30pB4HA LIEMb ITHTaHmst pene 2M MyTeM pasMBIKAHUS (PpOHTOBOTO KOH-
TaKTa MOBTOPHUTENS OTHEBOro pene 203.
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JUis MOAKITIOUEHUS ¥ PErYTHPOBKH HAIPSHKEHHS HA TaMIax cBeTOHOpA Ha NEPEroHe B TpaHC-
dopMaTOpHOM SIIMKE HA MauTe cBeTO(Opa yCTaHABNMBaAlOTCA TpaHcdopMaTopsl Tuna CT-4M
Ha KXyl HUTh NaMmIL. [ IPOXOAHBIX CBCTOHOPOB MCNONB3YIOTCA YETLIPE TpaHCchopMaTopa
CT-4M, ycraHaBnuBaeMsle B ik Tuna T5-4, 4 114 npensXxoaHbIX ceeToGopoB — msThL TPaHc-
(hopMaTOpOB, yCTaHaBIMBaeMBIE B AHUK T -6, CxeMa MOAKMIOUCHNS TaMINT MPOXOHOTO K IPe/i-
BXOJHOTO cBeTOdOPOB NpeaAcTaBieHa Ha puc. 4.17.
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Puc. 4.17. Cxema NOJKJIIOYEHHUS JTaMIT IPOXOJIHOTO U MPEABXOTHOIO cBeTOGOPOB
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Cxema 3aMolKaHUA GROK-YHACMKO6 nepezond TIPENHA3HAYUEHa A1 ONOKMpOBAHUS 34IPEILA0-
IIETO MOKA34HUS CBETO(OPA IPH HAXOXKICHHM IOE€3/1a HAa OIOK-YHaCTKE, OrpaI4eMOM 3THM
ceeToOpOM, HITH HA 3aIATHOM YYACTKE, 4 TAKXKE U1 NCKITIOUEHHNS TIOSBIEHHS pa3peIlaloliero
noKazauhs cBeroopa B ciyuyae notepu wynTa Ha TPL] 6rnok-yyacTka WM 3amuTHOrO yuacTKa.

OCHOBHBIMH (DYHKIIMOHATBHBLIMU Y3IAMH JTAHHOH CXEMBI SABIIAIOTCSA CXEMBbI GIIOKUPYIOLIUX Peiie
B ¥ pene npaBbHOro ocBoboxaeHus myTH 10, PagoTa 6nokupytowero pene b B cxeMe 3aMbIka-
HUSL pACCMOTPEHA Ha npUMEpE ABYX 610K-y4acTkoB (puc. 4.18).

BxmoueHne B IEHCTBHE CXEMbI HAUMHACTCA € 3aMBIKAHMS YYACTKA YIAJIEHNs [IPH IpOCIIEA0BAaHHH
[10€3/10M BBIXOHOT'O CHIHATTA. 3aMBIKAHHE 3TOrO YUaCTKd XdPAKTEPU3YETCS OTIIYCKAHUEM SKOpsi CO-
orercTRytowero peie — YVY. TIpu pasMbikainy ero HpOHTOBOIO KOHTAKTA B LIEMH CAMOBIIOKHPOB-
ku pene 10 b cenyiomero o xo/y ABrKeHHs GI0K-y4aCTKa MOCTIEIHHI NEPEXOANT B PEKIM TPEBA-
DHUTENBLHOrO 3aMbIKaHUS. OKOHYATENLHOE 3AMBIKAHWE NPOUCXOAUT IIpH 3aHATUH TTOE3A0M MEPBOM
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PLI (PLI38I1) 3TOro0 G10K-y44CTK4, KOId 00ecTOUNTCS o6 myTeBoit nosTopuTens 32—38I1IT u
€ro pa3OMKHYBLIHMCS (JPOHTOBBIM KOHTAaKTOM OGOPBETCA Lielb nuTanus pene 10 B. Pene 10 B, pas-
MBIKast GPOHTOBOH KOHTAKT B I[EITH IIUTaHKMA CHTHaILHOro peite 10 XK (Ha pucyHke He NOK43dHO),
CrocoBCTBYeT BRTIOUCHHIO 3aIIpelalonero nokasanus Ha ceerodope 10. Peie 10 B sumosmset 6io-
KHpOBAHHUE 3AMPELIAIONIETO TOKa3aHuA ceeTodopa 10 10 MoMeHTa 0cBOBOKaeHUS 610K-y4acTka 10
H 3aMTHOIO ydactka 83Y, cocrosiero u3 PII30IT » PLI28I1.

Iuranue pene 10 b BoccraHaBnuBaeTCs GPOHTOBLIM KOHTAKTOM CpaboTABLIEr0 MOCIe Ipo-
xona noesna kouewHoro pene I1O (28I10K) cxeMblI pelie NpaBHIbHOTO OCBOGOXIEHHS My TH, KOH-
TPONHpYIOLIEH TOOYEpETHOE OCBOOOX/IEHNE PETbCOBhIX LETEH GIIOK-yYacTKa 1 3aIHTHOrO y4a-
crka. BHOBL 3d4MKHYTBIM (ppoHTOBOM KOHT4KT pene 106 B uenu muranus curnanshoro pene JK
ceeTodopa 10 CHUMAET 6IOKUPOBKY 3ANPEIIAOIErO 1I0KA3AHUS Hd HEM.
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Puc. 4.18. Cxema BKIIOUECHMS GIOKHPYIOLIETO pene b
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Caenyrommii 610K-y4acTok § TakUM ke 00pazoM MEPEXOAHT B PEXUM NPEIBAPHTEIBHOTO 34-
MBIKAHMS NTPY OKOHYATENBHOM 3aMbIKanul O1ok-yiacrka 10, Tax kak pazoMkuyBumiics GpoH-
ToBoii KOHTaKT pejte 10b BrMOYen B 1ens nHTanus peie 86, B peuM 0KOHYATEIBHOTO 3aAMBIKa-
HM# GJIOK-YYaCTOK 8 EPEXOINT ITPH Pa3MbIK4HUM B 1NN mUTaHus pene 86 ¢poHTOBOrO KOHTAaKTA
cBoero odiuero nmosroputens 24—30T1I1, M tak panee, 10 KOHIA MeperoHa.

JIoyKHAS 331 TOCTb PENbCOBBIX LETIEH, BO3HUKAIONAA W3-32 1ICHL1IPaBHOCTH KaKOoTO-nHbo e
MEHTa HIIH 13-33 IPOU3BOJILHOTO HAJIoXkeHus mynTa Ha PLI, He IPHBOIUT K 3aMBIKaHHIO GJI0K-
yuactka. Pene b He obecrounBaercs, NockoibKY B 3TOM cJIydde HE IPOHCXOAUT MIPCABAPHTED-
HOTO 3aMbIKAHHS — B IienH peie b QpoHTOBO KOHTAKT 06uIEro MyTEBOTO MOBTOPHTEIS
HAXOAUTCH B PA3OMKHYTOM COCTOSIHHM, HO GPOHTOBOI KOHTAKT penie b npeiniiyniero 610K-y4a-
cTKa 3aMKHYT. [Ty 10%HOI 3aHATOCTH PCIBCOBOI Lenn MOKa3anne cBeToPopa, 01 PANIAIOWEr0
6J10k-y4acToK, B KOTOPBIH BXOAHT AaHHAs PElbcoBast [CMb, NEPEKIIOYAETC ¢ Pa3pellaloIero
H4 3arpelaollee, Tak Kak Lenb CHrHaILHoro pesie K o6phIBAeTCS PA3OMKHYTHIM (PPOHTOBBIM
KOHTaKTOM 06LICTO NyTeBoro noBropurens 6aok-yuactka (cM. pHc. 4.15). Tlokaszanue cBetodo-
pa nepeKIoyaeTcsi BHOBL Ha Paspellialoniee Mogie 0cBOBOKIAEHUA PEIbCOBOH LEMH.
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Ha oHOMyTHBIX y4aCTKaX cXeMa GJIOKMPYIOLIHX peJie CTPOMTCS [Tt 0DOMX HATIPABIICHHUE IBHKEHHS C
HCTIONB30BAHMEM OHOTO GrokApyoniero pene. Koraa cHrHabHbIE TOHKH PasHBIX HATPARICHHH HE CO-
BIA/IAI0T 110 KOIMHYECTBY, CXeMa DOKHPYIOIMX pesie JOMOHAETCS HEAOCTAIOLMH perte b yeTHoro win
HEUETHOTO HampasicHus. Ha gByXiyTHBIX yuacTKax B MPaBwIbHOM HATIPARIEHHH ¢ TIOMOILIO pejie b
OCYLIECTRIIAETCS GIOKMPOBAHHC CHTHAIEHBIX MTOKA3AHWIH IIPOXOIHBIX CBETOQOPOB, d B HENPABUILHOM
HaIIPUBRICHHH — CHMIHATbHBIX MTOKA34HHI aBTOMATHUYECKOH JTOKOMOTHBHONM CHTHATH3ALHH.
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Cxema pene npasunbnozo oceoboxcoenus nymu (110) (puc. 4.19) BbinoyHseT QyHKIMIO OTCIe-
JKHBAHHS ABIKEHH 10314 1O PEJIhCOBBIM 1elisaM GI0K-YUacTKa W 3a1UTHOTO y4acTKa.

Kaxgas penbcoBad Uenb NpeAcTaBicHa B CXeME HHVBUAYAIbHBIM pene. HanphMep, pensco-
BBIM LIEMsAM BIOK-y4acTKa, orpakaaeMoro cerodopoM 4, cooTseterByloT peae 14110, 12110,
10O u 8T10. g pelabCoOBLIX HENEH. BXOASIIMX B COCTAB 3aUIMTHOTO VYACTKA, B CXEME mpe-
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Puc. 1.5. Onpenenenne MUHHMATbHOTO HHTEPBAJIA MOMYTHOT'O CIIE0BAHHS IPH aBTOOIOKHPOBKE:
a — C TPEX3HAYHOM CHIHAIM3aLHel; 6 — C YeThIPEX3HAYHON CUTHATH3AIMEIl; 6 — C YeThIPEX3HAYHOM
CHrHaIM3anuei 1 MHorosHaunoit AJIC
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Puc. 4.19. Cxema pene npaBuiIbHOro ocBobokaeHus nytu 1O
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JYCMOTPEHO JIOTIOTHHTENBHOE Peiie MPABMIILHOTO OCBODOKICHUS U KOHEUHOE pefic IIPaBHIILHO-
ro ocBobOXAeHUS (TONBKO A8 nocneaneit PL 3amurHoro yyacrtka), Hanpumep 6110/ u 4TTOK.
TMockosneky oy 1 Te xe PLL, Hanmpimep 14T u 1211, oTHOCATCS KaK K paccMATPUBAEMOMY GJIOK-
YYacTKy 4, TAK M K 3IIMTHOMY Y4acTKy IPCIBIAYIIEro 6/I0K-yUacTKa 6, B CXeMe NPCIyCMOTPEHO IOMMMO
yKkasaHHbIX BeIIe pesie 14110 u 12110 Takue pene, kax 14[T0 i [2ITOK (Ha pucyHKe He MOKa3aHo).
Kaxnaas u3 obmoTtok pene ITO (tima P2J11M-600) paboTaeT caMoCTOATENBHO: O/lIa B yCTAHOB-
ICHHOM TIPABIIBHOM HANPABICHHH JBHXKCHHSA IO IIEPErOHy, 4 JApyras - - B lICOPaBUIbHOM. Pere
6110/ u 4ITOK npuusarel Tuna HMILIMI-1120, 1 ux 0OMOTKH BKJIFOYEHBI [IOCTEN0BATEILHO,
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IMpu otcyteTBuu oeznos peae 110, IO/ u ITOK naxomsares 6e3 Toxa. [Tpu BeryrmeHun noes-
Ja Ha nepByio PLI (14I1) ofecrounBaeTcs MOBTOPUTENb MyTeBoro pene 1411 m obmmii 1yTeroit
nosropurens 8—-14T1T1. W3-3a pazMeikands GpoHTOBOro KonTakTa pene 8— 141111 obecrounsa-
eTcs brokupylomee pene 45, 4TO 03HAYAET OKOHYATEIBHOE 3aMbIKAHUE OIOK-yuacTKa 4 ¥ BIOKH-
POBaHHE 3aMpeIlaloIero rnokasanns ceerogopa 4. Ilpu 3TOM cOCTOSIHME y4aCTBYIOWMX pelc B
cxeMe crnenylouee; pene 46, 8— 141111, 1411, 14110, 12110, 10T10, 8T10, 6ITO/1 1 4I1OK naxonst-
o 6e3 moxa, pene 1211, 1011, 811, 611 u 411 -— nod moxom.

Ipu 3ansTm noesnom crienyrower PLL obecrounsaercs pene 1211, ocTanbHbie pere cOXpaHSIOT
cBoe cocTosHue. [Tocne ocBoHOXKaEHUS pelibcoBON enu 14 (Mpeapiaymei Mo OTHOLIEHHIO K 3aHs-
toit 12IT) cpabatsiBaeT (B030yxaaeTcs) myTeBoe penc 14I1. C konTponeM cpabarpiBanus pejte 1411
H obecTouyeHHOTO cocTostHuA perie 1211 Beraer noa 1ok peste 14TT0. Ero uens caMOBI0KUPOBKH
COXpaHseTCs 0 MOMeHTa ocBobowacHus 12PLL n cpabarbiBanus cnenyromero peie 12I10. Oc-
TAJILHBIE PEJIE COXPAHRIOT CBOE NMPEXHEE COCTOSHHE,
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Ipu 3anarun 10PL] obecrounsaercs pene 101, a cocTosHMe OCTANBHBIX pelle B CXeMe Cleny-
routee: pene 46, 8—14I1I1, 1211, 10I1, 12I10, 10110, 81O, 6ITO 1 4I1OK naxoastcs 6e3 moka;
pese 1411, 14110, 811, 611, 411 — nod moxom.

Tocne ocBoGOXAEHNS peNTbCOBOI Lemu 12 cpabaThiBaeT (BeTaeT nox Tok) nytesoe pene 1211.
C xonrponem cpabatuiBanus pesie 1211 u obectouennoro cocrosmus pene 101 Bctaer noa Tox
peste 12I10. PazoMkHyBIIMMCS TEUIOBEIM KoHTaKTOM pene 12[10 peetes uens nutanus pene 14110.
B pesynsTaTe pene 1410 otnyckact sikope. C ocsoboxaenuem PLI 121, sBmsommeiics noce-
JIHEH PENIbCOBOM LIENMBIO 3AIUTHOTO y4acTKa 43Y, HACTYIAET Pa3sMbIKAHHE IIPEIbIYIIEro GI0K-
yuyacTKa 6 — pene 6b BcTaeT o Tok.

Pa6oTa cxembl aHanoruHa NpH 3aHsTHH cieayionicit PLI 81T i ocoboxaermm PLY 10I1: pene 4B,
8—1411I1, 8I1, 14110, 1210, 8T10, 61O 1 4TTOK raxosstcs 6ez moka; pene 1411, 1211, 1011, 10T1O,
611, 41 — nod moxom.

IIpu nocnenytomeM 3austun 611, oTHOCAUIEHCS K 3aIUTHOMY yuacTKy 23V u sBistomieics nep-
Bo#t PL] criemyrolero no xomy ABKeHHs GJI0K-ydacTka 2, obecTounBacTes MyTeBoe pefte 611, Oc-
TANBHBIE PEJIE CXEMbI COXPAHSIOT CBOE NIPEXKHEC COCTOSHHUE.

IMocne ocBoboxaeHHs penbeoBoii Hemu 81, nocneaneii PL] paccMaTpuaeMoro 6J10k-y4yacTKa 4,
cpabarpiBaeT myTeBoe pene 811 n BoccTaHaBnMBaeTCA uenb MHTaHNs OOIIETo MyTEBOTO MOBTOPH-
tens 8—14I1I1. C xonTponem cpabatsiBanus peie 8I1 u oficcToucHHOro cocToAHUA pene 611
BcTaeT Mok Tok pene 8T10, PasMbikas ThUTOBOM KOHTAKT, pene 810 o6pbiBaeT LeNb NUTAHUA
pene 10MO, xoTopoe OTIyCKaeT cBOM sskopb. COCTOSHHE PENle CXEMBI B 3TOT MOMEHT ClIEAYIOLIEE:
pene 4B, 611, 14110, 12I10, 10T10, 6[10A u 410K naxonstcs 6e3z moxa; pene 1411, 1211, 1011,
811, 411, 8—14TI1IT u 810 — nod moxom.

TIpy 3aHSTHH OE3TOM BTOPOH 10 Xoay aBrxernsi PLI (411) 6ok-yuyactka 2 obecrowmiBaetcs perne 411,
OCTWIBHBIE Pefie CXEMBI COXPAHSIOT CBOE MpeskHee cocTosHue. [locne ocroboxnerm PLI 611 cpabatrisa-
et pence 6I1. C KoHTpOINEM ero cpabaTbBaHMA 1 MPH 0OCCTOUCHHOM COCTOSIHUM pejie 4TT Bo3Gyixtaercs
peste 6110/, Pene 61101 BcTaeT Ha caMOGIOKMPOBKY 10 MoMeHTa ocBoboxaeHnst PLT 41T 1 cpabatnipa-
Hus pene 411IOK. Pa3oMKHYB ThLTOBOH KOHTAKT, pesie 61101 06pbiBaeT uemb muranus pene 8110, npu
3TOM COCTOSIHHE pefie CXeMbI crieyrottiee: pente 4B, 411, 14110, 12T10, 10TT10, 8T10 1 4ITOK naxonsres ez
moxa; pesc 1411, 1211, 1011, 8I1, 611, 8—14T1I1 u 61101 — roo moxos. Tlpu 3arsrum P1 2IT oBectoun-
Bactes perie 211, ocTaibHbIe pesie cXeMbl COXPAHSIOT CBOS NIPEKHEE COCTOSTHHE.

C ocBoboxachueM PLI 41T 1 TeM caMbIM ¢ 0cBOGOXIEHHEM 3aIHTHOTO yiacTka 23V paccMaT-
puBaeMoro Gi1ok-yuactka 4 cpabatsiBacT nyteBoe pene 4I1. C koHTponem ero cpabarbBatus 1
npu 06ecToUeHHOM cocTosHuuU pene 2I1 Bo3dyxuaerca pene 4[TOK. PazoMkHyB ThUTOBOH KOH-
1aKT, pese 410K obpsiBaeT uens nuranus pene 6110/, 1 OHO OTNYCKAET AKOPb.
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Hepes 3aMKHYTHIH (PpoHTOBOH KoHTaKT perte 4] TOK BOOCTAHARTHBAETCH [IETh IUTaHus peyic 4B, 1 oHO cBorM
JPA3OMKHYBUIMMCA ThUTOBBIM KOHTAKTOM OOpBIBACT 1fertb mraust pefie 41TOK. Pene 4IMOK ommyciaert skops.

Taxum 06pa3zoM, GIOK-y44aCTOK 4 pasMBIKAETCH 1IOCHE IIPOXOXNKACHNS 1T0E3/1d 1 CHUMAETCH OJIOKH-
POBaHHE 3alPEIAOIIETO NMOKA3aHUs Ha cBeTogope 4. Perte cxeMbl NOCTIe NMPOX0Na NOE3IA OCTAIOTCS
B CTIEIyIOLEM (MCXonHOM) cocrostiuy: perte 45, 1411, 1211, 1011, 811, 8—I4I1I1, 611 u 41 — noo
moxom;, pene 14110, 12T10, 10T10, 8T1O, 6110/ u 4I1OK — fez moxa.

ITpu kpamxospemenroi nomepe noe3onozo wiynma na otaensHoi TPL] cxema pesne ITO coBme-
CTHO co cxeMoii pefle b paboTaer cienyrotmum o6pazom.

IMpwu BCTYIUIEHMH NIOE3/1a, HANPHUMeD, Ha GJIOK-yuacToK 4 06eCTOUMBAETCA YTEBOE perie NepBOR
PII (14IT) 1 obumii mytepoit nosroputens (8—14I1IT). [Ipu ycnoBHH 3aMBIKAHIA IPeIBLAYIIETO
6roKk-ygacTka 6 pese 45 ¢ 3ame/UIeHNEM OTIYCK4eT CBOH AKOph M GIOK-yHacTOK 4 3aMbIKAeTCH.
Cocrosuue cxems pente [10 u pene b cnenyromee: pene 46, 8—14I1T11, 1411, 14[10, 12T10, 10T10,
8T10, 6I10/1 u 4IMOK HaxoasTes ez moxa; pene 1211, 1011, 811, 6IT U 4IT— rnod moxom.

KpaTKoBpeMeHHasd NoTeps IIYHTa, HATIPUMEp, B pesibcoBoii uenu 1411 npuBORHT K KpaTKOB-
peMeHHOMY ¢pabaThIBAHMIO (MIOIBEMY SKOPH) ee NyTEBOro Perne U 0BIIETo MyTeBOTro NOBTOPHTE-
ns 6nox-yuactka. [Ipu stom pene 4b nponomkaer ocraBaTses G€3 TOKA, TAK KaK OTCYTCTBYeT
uenb Bo30yXaeHus storo pene. Ha ceetodope 4 coxpaHsercs 3anpeuaoniee oKa3aHue.
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Ecau myHTHpOBaH#e PeilbcoBoil Lienn 14 6yner BoccTaHOB/IEHO, BHOBb ODeCcTOUMBAIOTCS Pene
1411 11 8—14I1I1 1 ganee Ipu YCIOBHH NPABHIIBHOTO allTOPHTMA (TTOPSAKA) 3AHATHS PE/IbCOBBIX
LCTICH 1CTTb MM TaHuUS pesic 4B BocCcTaHABIMBAETCS OOBIMIBIM CHOCOOOM, KOTOPBIH IIPHBEACH BbilLE.

Taxum o6pazom, paccMarpusBaemas cxema peie IO, ocyliecTBIas NPOBEPKY 4ArOPUTMA IO~
OYEPEAHOrO OCBOGOKICHHS PEBCOBBIX LeMeH OIOK-yuacTKa M 3a1MTHOTO YYacTKa, COBMCCTHO
co cxemon pene b BozzaeHcTByCT 11a paboTy CXeMBI yIpaBIeHHS OTHSAMH 11yTEBOrO CBETOOpPd, B
JACTHOCTH Ha pabory curHanbHoro peie XK.

Cxema peae npasunvrozo 3ausmun nymu I13 (puc. 4.20) npemnasHaueHa LTs MCKITIOUCHHS TICPC-
a4y paspemanmero konosoro curiaia AJIC B penbcoBylo Lielb, HE 3aHsTyI0 noesnoM. Pene 113
B CXEME BBLITOJIHSIOT (hyHKLMIO OTCIICKUBAHNS JIBHIKEHHS MOC34 MO PEIBCOBBIM LIETAM DOIOK-yua-
cTka. Kaxxnas penbcosast LelTb MPeCTABICH4 CBOMM HHAMBHUAYaTbHBIM pene I13. [ns nepeoit PL|
OIIOK-yJacTKa UCHIONB3YeTCs HauaibHOe pene 3aHaTus myTu [13H.

Pabora cxembl Ha Tpumepe GIOK-y4HacTKa 4 MPOHCXOMUT CIEAYIONINM 0GpazoM.

[1pu oTcyTeTBHy moesna Bee pere [13 Haxomsres 6es Toka. [Ipy BCTyIUIeHMH 1oOe3aa Ha riep-
By1o PL] (1411) 6rok-yuacrka 4 obecrounsaercs nmyreBoe pesie 1411, Uepes ero ThuiOBOH KOHTAKT
scraer o Tok pene 14I3H, a pene 8—14KB, ocymecTisionmee KOQMpoBaHUE PENbCOBOH LIETTH,
HAaXOMUTCSA MO TOKOM [0 1IelH caMOOJIOKHPOBKH Uepe3 ThUTOBOH KoHTAKT perne 1411 u dhpoHTO-
Bo¥i KoHTakT pene 14I13H (cM. rnasy 9).

Hasnee npu sanstun cienyiomeid PLT (12T1) 6o0k-yuactka 4 BeTaeT nog 1ok pene 12113 uwepes
THUTOBOI KOHTAKT IMyTeBoro pene 1211 ¥ dpoHTOBOM KOHTAKT yTeBoro peie 1071, B uensb muTdaHus
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pene 12113 BKiTI04eH TdakKe Hepekmodaouni KoHTakT pene 14T13H u pene 12113 BeTaneT nox Tok
TOJILKO MpH NPeABAPHTETLHOM NPABHILHOM 3aHATUM penbeosoit uenu 1411 (pene 14113H nomkuo
6BITh 071 ToKOM). Bo36yauBiuucs, pene 12113 cBoMM THUIOBBIM KOHTAKTOM OOPBIBACT LEHb MHTd-
Hug pene 14TI13H, xoTopoe OTIYycKaeT CBOIl skoph, BO3BpalIafch B ACXOMIOC MIEPBOHAYAIBHOE
coctosnme. Pere 8—14KB nponomkaeT 6bITh 1101 TOKOM 110 LICIIH CaMOBIOKHPOBKH Uepe3 ThUIO-
BO# KoHTaKT perne 121 u dpponrosoit kontakt pene 12113,

U Tak masee no BceM peibCOBLIM uensM GlOK-y4acTka,

Mocne 3anatus nepsoit PLI (611) crieaymouiero no xofy IBHXeHHUS GITOK-ydacTka 2 IyTeBoe
pene 611 obecTounsaer pene 23Y - 3amMTHBI YYACTOK 33 cBeTOQOPOM 2 3aHAT. Pa30MKHYB
(bponToBoil KOHTAKT, pere 23V 06pLIBAET Liens yaepkanus (camob10kuposkn) pene 813 moc-
nennedt PL 6i1ok-yuactka 4. Taknm o6pasom, 3akaHuMBaeTCs paboTd cXeMbl KOHTPOIS [1PABHIIh-
HOTO 3aHATUS PENIBCOBLIX 1gneil JUIA faHHOro GioK-yuacTKa, u pene 14113H, 12113, 10113 u 8113
CXeMB! OKA3bIBAIOTCA B OGECTOUCHHOM COCTOSHUHU. Pa3oMKkHyB GpPOHTOBOM KoHrakT, pene 611
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obpuiBaeT Lelb caMoB/I0KMPOBKH peite 8— 14K B, KOTOpoe ¢ 3aMe,1ieHHEM OTIIYCKaeT CBOi s{KOpb
npekpamas kouuposanue PL 8T curnanamn AJIC. .

Taxnum obpasoM, Npn JABIKEHUHU 1T0e31a U BO3DYx)AEHUH odepenHoro pene I13 mpoucxomur
cOpOcC HpeabIAYIICro H HOArOTaBMUBACTCS 1EMb TS BKIIOYEHUS ciaeqykowero pese 13, Oannou-
HbIH JIOKHBIH IYHT HE MPUBOAUT K cpabaTriBanuio pene [13, Tak kak oTCyTcTBYeT BO36YXACH-
HOE cocTosnMe npeasiaymero pene I13 cxemer. TI09TOMY OTMHOYHBIHA JTOXKHBIN IIYHT HE MOXET
NPUBECTH K BKITOUEHHUIO CXCMBI HEPENAYH B PCIILCOBYIO JIMHMIO KogoBoro curiana AJIC. Tem
CaMBbIM UCKITHOUAETCA BO3MOXKHOCTD [IOSIBJICHUS HA JIOKOMOTHBHOM MHIHKATOPC B KaOMHE MaIlu-
HHMCTa BoJlee pa3peILAIIEro CHIHANBHOTO HOKA3aHHA 10 CPaBHEHMIO C HATIOJIBHBIM CHIHAIOM.
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Cxema pazmuikanus G:10K-y4acmxoe nepezona TIPCIHA3HAYEHA JUIs Pa3GIOKHpOBAHUA 3ampe-
IHAIOMIErO NOKA34HNs CBeTOGOpA Nocie OCBOOOXIEHHMS Noe310M OIIOK-y4acTKa M 3allMTHOro
y1acTKa, a Takke JUIl HCKYCCTBEHHOH Pa3fciiki NEpPeroHa, ecii Ha 11€M II0CIE TIPOXOK/ICHUS
noesna 6nokspyromniee pene b xoTa 6b! 0qHOTrO 61I0K-y4acTKa OCTAIOCH He3 TOKa.

KonTponb ¢ 3aMbikaHMM B IIPEACTAx neperoHa XOTd 6bl OQHOro GOK-y4acTKd BHIBOIHTCSA Ha
yJILT ACKYPHOrO MO CTAaHLIMH OTNpaBlieHns. Eciu HM oquH 6J10K-y4aCTOK He 3aMKHYT, S4eiika
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MIPOTYCKHYIO CIIOCODOHOCTD yuacTKa. [1py pasrpaHiieHIH MTOE310B YETHIPEMS OIOK-YUACTKAMM I10 110~
KA3dHUSAM [TyTEBOI'O Y JIOKOMOTHBHOIO CBETO(OPOB MALIMHUCTBI OC3AOB PA3HOTO CTAPIIMHCTBA pa-
BIUTLHO PETYIIHPYIOT CKOPOCTh JIBKDKEHMS [10€3/1A.

3esteHbie OTHHU cBeTohopoB 9 M 11 U 3eieHBIH OrOHb IOKOMOTHBHOTO CBETO(OPA Pa3peILAIOT BH-
EHHME C YCTAHOBJIEHHOH CKOPOCTBIO NPUTOPOMIIOMY M [acCAXUPCKOMY ToesiaM. OnHOBpeMeHHO
rOpSIIYE XKETHIN ¥ 3eJIeHbli OTHU MyTeBOro ceTodopa 7 ¥ 3e/eHbli OrOHE JOKOMOTHBHOTO CBETO-
($hopa pa3pelialoT ABIKEHYE C YCTAHOBJICHHOH CKOPOCTHI0 IPMIOPOIHOMY 1toe3y. JUIst CKOPOCTHO-
IO IOE3AA FOPEHUE KETTOTO C 3ENIEHBIM OTHeM cBETo(opa 7 onpeeraeT Hauao TOpMOKEH s, YToObt
NPOCTIEA0BAHNE CBETO(GOPA 5 C KEITHIM OHEM MPOMCXOMNIO CO CKOPOCTHIO, JOMYCKAIOMIEH poes
senroro orus. JKenrsiit orods cBerodopa 5 yCTaHABNIHBAET HAYATIO MMHHUMATBEHOTO TOPMO3HOIO
nytu. [Tpy npocneoBaHud 3T0Or0 cBeTO(hOpa MALIMHUCT MPHTOPOJHOTO MOE31A JAOKEH MPUCTY-
[UTH K TOPMOXKEHUIO, 4TOOBI OCTAHOBUTS 10€3/1 Y CBeTodopa 3, Ha KOTOPOM TOPUT KPACHEIH OTOHb.
MallHHHCT MACCa)KHPCKOro [10e3/1a IPH TMpoese cBeTodopa S A0/DKeH NMPOJAOIKATh TOPMOXEHHE,
4TOOBI OCTAHOBUTHCA Y CBETO(POpPA 3 ¢ KPACHBIM OTHEM.

J1BIDKEHHE IOE3/10B Ha y4ACTKAX C YETBIPEX3HATHOH aBTOONOKMPOBKOIi O CKOPOCTHIO 10 200 KM/u
TpeOyeT NPUMEHEHHsS MHOTO3HAYHOU TOKOMOTHBHOH curnamsaiiy AJICM ( puc 1.5, ). [okazamis
yTeBbIX CBETOGOPOB HE YKA3BIBAIOT HA HA4AIO TOPMO3HOIO ITyTH IPy30BOTO MITH BRICOKOCKOPOCTHO-
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Puc. 4.21. Cxema peie HCKYCCTBEHHOTO pa3sMbBIKAHHS OJIOK-y4acTKOB IeperoHa
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«3aMBIKAHHE MEPETOHA» ropHT OETbIM OTHEM M KpaCHhIM OrHem — eClIi 3aMKHYT XoTA Obl onun
6rok-yuacrox. Ha cramuuu npuema suciika «3aMplkaHie Neperonay noramena. Pemredune o Heo6-
XO/IMMOCTH M C0co6€e pa3MBIKaHHA NICPErOHA MPUHIMAET ACKYPHBI 110 CTAHLMN OTIPABIEHHS.

Pasmpikanue 610k-yuacTKa (Neperona) ocyliecTBIACTCSH OQHHM U3 CRERyIoinX criocofoB: Ipo-
CJIEIOBAHMCM 110€371a 110 610K-yHacTKy ¢ cOBGII0aeHHCM I10CIIeJ0BATETBHOTO OCBOOMKIEHHS peNlb-
COBBIX LICMCH MJIH HCKYCCTBCHHBIM Pa3MBIKAHHEM,

ABTOMATHYECKOC BOCCTAHOB/ICHHE TUTaHNs pesie b Gbuto omucano sbillle, B cxeme perne TTO.

Ecny nocrie ripoxoxienust noesaa pene b xoTs 6p1 0aHOro 610K-yuacTka 0ctanocs 6e3 ToKa, TO Ha
CTAHIIMH OTHPARJIEHHS Ha ITYJIBTC y JEXYPHOTO UeliKa «3aMBIKaHHE TIEPeroHay TOPHT KPACHBIM OTHEM
1 HeoBXO0MMO NPOU3BECTH pasMblKaHue. B 9ToM ciryHae nocse noiyyeHust NOITBEpiICHHs OT JeKyp-
HOTO CTaHUMH IPHCMA O HpUGBITHH TIOCTEAHCrO 1HOE3/1d, OTIPABRIEHHOTO Ha TIEPETOH, B IIOJTHOM COCTa-
BE WK yOEMMBIIHCH B CBOGOIHOCTH [IEPCrOHA APYTUM CIOCODOM, JKypPHbIH [0 CTAHIIM OTIPARIICHNs:
MOMXET IPUCTYIHTD K HCKYCCTBEHHOM pasnienike neperoHa. MekycctBeHHas pasaeika BBIIOMHASTCS ITy-
TeM HAXKATHA COOTBETCTBYIOLIMX KHOMOK pa3IelIKy NIEPEroHa nociie 3anuck B xypHaie J1Y-46.

FlepBoii HaxumaeTcs kioiika rPyNNOBOM pasaelikH co cucTunkom HaxaTuii I'PC (puc. 4.21).
Pene I'PC BeTaeT moa Tok 4epes KOHTAKTHI 9TOH KHONKK K koHTakTh perte FOPC n ACH.

Pesnte TOPC KoHTPOItpyeT OTCYTCTBHE QKA TUS WIIH 3ATTUIIAHUS] KOHTAKTOB KaKoH-1nbo KHo-
KM B LIENHM Pa3leNnKn neperosa. HopManisHo »To peie HAXOONTCA HOA TOKOM YEPE3 ThUTOBBIE KOH-
TaKThl BCEX PEJIE, YUACTBYIOIMX B MCKYCCTBEHHOH pasfelke, H coGCTBCHHEIR QpoHTOBOR KOH-
TakT. Ecin pene 'OPC nipu npoBefeHHH UCKYCCTBEHHON pa3penku okaxercs Ge3 TOKa, 3HAUHT,
MCKYCCTBEHHAS pa3fie/ika IIpoM3BelieHa 11c bymer.

Penc 1CB enyxut a1 6;10KupoBaHust IBOAHOIO HaXAaTHs KHOIIOK HCKYCCTBEHHOM pa3feNkH, T.e.
obecrieynBaeT pa3aEnKy TOJBKO OLHOIO MyTH MEPEroHa WM y4acTKa yAAJCHHS Py OJHOKPATHOM




image225.png
HaXaTHH IPynnoBoi kHONKH cueTyrka. OHO HOPMAJIbHO HAaxoAMTCS Ge3 TOKA U BCTAET MO TOK ToC-
JIE HAXKATHS [PYIIOBOM KHOMKH PA3ENKN M MAMBUAYAIBHOM KHONKH PA3ICTKH IYTH MITH Y4aCcTKa
yaanenus. [ocie Bo3byxaenns pere JCB HaxaTe Opyrux MiOMBAIYATBHBIX KHOIOK HE LIPH-
BeZeT K pasfenke Oe3 OTIYCKaHNS M MIOBTOPHOTO HAXATHA TPYIITOBOH KHOMKY.
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Mocne naxatus xkuomnky ['PC pene I'PC seraet nox TOK M 3aMbIKaeT MPYNTIOBOH MUHYC IMTAHWS UH-
JMBUIYIBHBIX Pefle PA3EKY. B 1ens MraHus HHIMBAIYATBHBIX PENe PA3IETKH BKITFOUeHbI KOHTAKTBI
pelie HAMPARNEHHs /Ul 0DecTiedeHMs PA3IEIKH TOIBKO CO CTAHLMM OTHparieHus. MuaueruayanbHbie
pene 1HP (nepsriit nyts), 2HP (Bropoit myts), 1HPY (y4acrok yaaneHus no nepsoMy IyTH),
2HPY (y4acTOK yIaneHust IO BTOpOMY MyTH) BCTAIOT MO TOK MOCIE HAXATHS COOTBETCTBYIO-
el knorku. Iocne Bo30yxaeHHs T000T0 M3 WHAMBUIYANBHBIX pejle MOIYYdeT MUTAHME pene
JACB. Yepea ppoHTOBOI KOHTAKT pene [JCB u MHANBUYaABHOrO peie BCTAeT MOJ] TOK COOTBET-
cTByIOUIEe UenonautenbHoe pene (1HPU, 2HPH, IHPUY wiu 2HPUY). McnonnuTensHoe pene
MONy4aeT INTAHUE KPATKOBPEMEHHO, BpeMs ITONyMEeHUs! IEKTpONTHTAHUS ONpeensercs BpeMe-
HEM 3aMe[UICHHS HAa OTIIYCKAHME SIKODS WH/IMBHUIYATBHOTO pelie pa3ienku, KoTopoe 6biio OT-
KJTIOYEHO OT MHTAHHS pa30MKHYTHIM THUIOBbIM KOHTaKTOM peie JCh.

PPOHTOBOH KOHTAKT HCTIOTHUTEIBHOTO pese pa3tIOKMPOBKHU IIeperoHa BKIFOUCH B [IEMb ITd-
TAHHA TJIABHOTO MCTIONHHTENBHOTO pesie pa36okupoBkH Ha kaxaplid nyte (1YTPU u 2YI'PH
uiu IHITPU u 2HI'PH) coorsercTBEHHO. B 3Ty K€ 1CITH IUTAHUA 1APAUIENBHO BKIIOHEH QPOH-
TOBOW KOHTAKT JMHEHHOIO penie, KOTOpOoe BeTaeT MO TOK Ha CTaHLMH [IpHEMa IIPU nepenaye
KOMAHIBI C COCEIHel CTAHIIHH, CTOSILENH HA OTIIPABICHHH.

OpOHTOBbIE KOHTAKTHI [MIABHBIX UCIIOTHHUTENBHBIX Pelie BKIIOUEHH! B LEMb MUTAHUS OI0KU-
pyIoLmX pelie (M. puc. 4.18) u depes nux ocywmecTiseTcs Bo3OyxacHue pene b, T.e. Mporcxo-
IIMT UCKYCCTBEIIIIOE pAa3MBIKAHHE OIOK-yHACTKOB.

ITpoBeeHIe HCKYCCTBEHHOTO PA3MbIKAHUS MEepeTrOHA NMTPH HAXOXIEHHH Ha HEM MOE30B HENo-
IyCTUMO, TAK KAK 3TO MPUBCIAET K OTKIIIOYEHHIO CXeMbl GIIOKHPOBAHHS CHTHANBHBIX MOKA3aHUI U
BBIKJIIOHYEHHIO KOJAHPOBAHHS PCIIBCOBBIX [1ellel Ha MeperoHe. B ToM ciyvae, €Clii Ha MEperoHe He
MPOU3O0LIUTIO PA3MEBIKAHUS OJIOK-y4ACTKA PY HAXOXKIEHHH Ha HEM MTOE3/I0B, HEOOXOIMMO MO TOK-
NAThCs OCBOBOXIEHUS TTeperoHa M MPOM3BECTH MCKYCCTBEHHYIO pasfenky, qubo, obecnedanB HH-
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TEepBaJI MOMYTHOTO CefAOBAHKS He MeHee OJJHOrO CBOGOIHOTO 6JI0K-YHaCTKA, TPOU3BECTH pasbiio-
KHPOBAHHUE CHIHANILHOM YCTAHOBKM IIyTeM IIpOCielOBaHUA MToe3na. B mocmeaHeM cnydae
HEOBXOIUMO NMOMHHUTh, UTO pa3bIOKHPOBAHUE NMPOCIEAOBAHHEM TIOC3Ia MPON30MET JHMIb [IPH
OTCYTCTBHH €rO HATOHA CIEAYIOLHMM TOE3TOM.

Ecin nocrte oTmpaBneHyst noe3id yUACTOK yIANeHHs ITHTEIbHOE BPEMSt HAXOOMTCS B 3AMKHYTOM
(3267T0KUPOBAHHOM) COCTOSHIH (peile YV 6e3 ToKa), AeXyPHBIA CTaHLMH OTIPARNEHHS MOXET BBITION-
HHTb HCKYCCTBEHHYHO Pa3/CiIKy 9TOr0 YU4CTKa, YToObl HE 3a0€pKHBaTh OTNPABIEHAE CIETYFOIIMX M0~
e37108. Tepelt BBINOHEHHEM HCKYCCTBCHHOM pasaelky yqacTka yaeHHs JexXyPHbIH 10/DkeH yoennTs-
€5 B €10 CBOGOTHOCTH MO [OKJIA/LY MALIMHICTA WM APYrHM criocoboM. PasMbIkaHHe yyacTKa yAaneHus
MOXET BBIIOJIHATHCA HE3ABUCHMO OT TOTO, 3aHSIT NCPETOH WIH HET, TaK KaK (PPOHTOBON KOHTAKT HC-
nonHuTeNnsHoro penc (IHPY wm 2HPY) exiitoueH TOBKO B Lenb MHTaHug peie YY. PasMbkanne
YUACTKA YIANEHHS BBINOHAETCS AHAIOTMUHO PA3MbIKAHMIO MEPErOHA 1I0CTENOBATENBHBIY HAXKATHEM
JBYX KHOITIOK C COOTBETCTRYOILEH 3aIMCHIO B XypHarne IY-46. [To OKOHYaHMH NCKYCCTBEHHOM pa3/Iest-
KU SEHKA MHIMKALIMK 3aMBIKAHHS TIEPBOTO yYACTKA yIAJIeHHs MepekIBOUMTCA C KPAcHoro Ha Oesoe
POBHOE CBEYEHHE.
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B cucteme aBTo6n0knpoBkr ABTL] koqupoBatye penbcoBbix Lenei curaanamu AJIC ocyre-
CTBNSETCA M3 pelleHHOTO MOMEIICHHUS CTaHIMHA, OrpaHMUMBAIOINUX MEPETOH, T.e. mepeaalomas
anmnaparypa pasMeaeTca LeHTpalIM30BaHHO Ha nocrax DI,
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KopupoBaHye TOHAIBHBIX pebCoBhIX leneit TPL MoxeT ocylecTBIAThCS CHrHATAMU HETIpe-
pbiBHOI AJIC (AJICH uncrnoBoro koja) ¢ Hecyuiei yactoToi 25, 50 unu 75 I'i, a Taxxke CUrHa-
naMu MHoro3HauHoU AJIC-EH Ha necymeit yacrore 175 Tu. s dopMHpoBaHUS CHTHATOB
AJICH niprMmeHseTcs CTaHAapTHas KOJooOpasyollas annapatTypa, HCMolp3yeMas B KOZOBOH
aBTOGMOKHpOBKE. ITO — NyTeBo# KomoBbIH TpaHcMuTTep THna KITTHI v TpaHcMHTTepHOE perte
thna THI-65B nmu TpaHcmuTTepHas suciika T51-12. Ha neperoHe, rae ocymecTBIsCTCS IBHKE-
HHE Noe310B, 00OPYLOBAHHOM CHCTEMOH 4BTOMATH3HPOBAHHOIO yNpaBieHHs TOPMO3AMH
(CAVYT), Heobx0amuMo 0BecneunTh YepesoBaHUE KOJOBbLIX KOMOHHALMI, GOpMUpPYEMBIX MyTe-
BBIM TpaHCMUTTePoM. C 3Tl LEbLIO Ha CMEXKHBIX BII0K-yuacTkaXx MCNOJb3YIOTCS CHTHATBI pas-
Hbix TpaHemurtepos KITTLI-515 u KIITLI-715 ¢ pa3tHYHBIME KOAOBBIMH LIMKIIaMu. [Tpumenre-
HHUE Pa3IHYHbIX KOJOBBIX CHTHAJIOB Ha CMEXHBIX OJIOK-yuacTkax nossonser cucreMe CAYT
OIPE/IENATh TPAHHLY OJI0K-y4acTKa U IPU HEOOXOIUMOCTH BbIIABATH KOMAHy Ha TOPMOXEHHE.

Bronouchue MyTeBbIX KOJOBBIX TPAHCMHUTTEPOB NMOKa3aHo Ha puc. 9.1. TIntamue 6tokos KIITLL
OCYLIECTBIISETCA OT MCTO4HMKA HanpspkeHueM 220 B nepemerHoro Toka yactoroit 50 I'i. BayTpu 6to-
Ka PACTIONOeHb] IBd KOMIDIEKTA LIAHG 1 KOHTAKTHBIX CHCTEM, NO3BOJSIONMX GOpMHUPOBAThL IBA He-
3aBUCHMbIX KOMIUIEKTA CHTHATBHBIX IIMH kooB 3, XK 1 KK jurst nogxmoueHus TpaHCMHTTEPHEIX PeJie.

Kak npasusto, Ha ABYXnyTHBIX y4aCTKaX Nepsblii KOMIUIEKT HCIIONIb3YETCS As 110 JKIFOYEHHUS
TPaHCMHUTTEPHBIX pefle IEPBOTO MYTH, & BTOPOi KOMIUIEKT A5 NOAKMOYEHIS TPAHCMUTTEPHBIX
pezie BTOporo nytH. [1pH BpaiieHUH KOJOBLIX a0 TPaIICMUTTEDPA 3aMBIKAFOTCS U pa3MbIKAIOT-
cS COOTBETCTBYIOIIME KOHTAKThI, HOPMUPYIOLIHE B CHTHAILHBIX LIHHAX UMIYJIbChl TIUTAOLIErO
HaNpXKEHHs, COOTBETCTBYIOLINE KOTOBBIM KOMOHHALUAM curnanos 3, 2K u KOK asroMaTuyec-
KOM JIOKOMOTHUBHO#H CUTHAIM3ALUM HenpepbisHoro Tuna — AJICH.

TaK KaK IpUMEHsIeMbIE TPAHCMUTTEPUbIE Perie HMeroT HarpsikeH e ruTakus 12 B nocTosHHOro Toka,
PHMEHSETCS CTICLIMATTBHBIIA MCTOUHMK TWTAHHSL, coCTOSILI 113 TpaHcopmaropa Tiria COBC-2MITu broka
BpinpsAMuTeneii Tuia BB ( puc. 9.2). [11s KaXA0T0 Iy TH ABYXITYTHOTO YUACTKA IPHMEHACTCS OTACIBHBIH
HCTOUHHK [IUTAHHS, YTOOL! 06eCTIeHTE He3aBUCHMYIO PaboTy yeTpo#icTs. KpoMe Toro, € Lie/hIo NOBbIIe-
HUS HAZIOKHOCTH paboTh! yCTPOHCTBA TUTAHUS TPAHCMUTTEPHBIX Pelie Pe3epPBUPYIOT, TPHMEHAs 110 [Ba
Gmoka BeINpsAMUTENEl, TMTACMBIX OT Pa3HBIX 0OMOTOK TpaHchopMaTopa. [TeperiioteH e KOMITIEKTOB ocy-
IIECTBIIETCA KOHTAKTAMH aBapuiiHoro pene Tiiia HMILI2-900.
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MuHycoBoii OMOC MTAHUS NIOAAETCH HENOCPSICTBEHHO HA BRIBOA | BCEX TPAHCMHTTEHBIX PeJie, a
FUTIOCOBOH TIOTIIOC MOJAETCS Ha OOILMIA BbIBOJI KOHTAKTOB MYTEBOTO TPAHCMHTTCpa 1A GopMuposa-
HHs Mty ieoB 3, 2K u KK cucrembr AJICH. CxeMa nomomiodenust TpaHCMUTTEPHOTO pejie K CHIHAIIb-
HBLIM LIZHHAM TIPECTAB/IEHA Ha puc. 9.3. TpanemurrrepHoe pene 4/6T ripeaHasHateHo 47 KOAWPOBAHHSA
PebCOBLIX LENER MeXTY CHTHAIBHBIME TOYKAMU 4 U 6 B YETHOM M HEUETHOM HAMpABICHHH.

SUKOT

K rpaHcmutTepHOMY pente

K TpaHumurTepHOMY pene

7-UKK2

KNTI-515 KITIH-715

Puc. 9.1. Bemwouenne tpanemurrepoB KIITHH B cucteme ABTIT
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Koymposatie peTbCoBBIX LiETIEH OCYLIECTBIIAETCA TONBKO ITPH WX (PAKTHHECKOH 3aHATOCTH, TIOITOMY B
LEMNH NATAHKA BKIIFOYAETCS TEUTOBOH KOHTAKT 00LUEro NoBToprTeLd IyTeBbix penie 16—22I1IT. B 3aBucu-
MOCTH OT YCTAHOB/ICHHOTO HAIPABRIIEHMs! JBIDKCHHS Ha [ICPErOHe KOHTAKTaMy pefte IpuemMa (UIT) wm
ornpasnernst (HO) ocymecTangerca BEIGOp COOTBETCTBYIOLIMX BETBEH MOMKIIOHEHHS K CHIHAIbHBIM
wmHaM 3, 2K wm KOK. Camo moaxioueHue K CUTHABHBIM LIHHAM OCYILECTRIISCTCS KOHTAKTAMK CHI-
HabHbIx peste (3K u 3) caerodopa, K koTopoMy mpubmniaeTcs Noes[, ¢ UCTBI 0OecTiede s COOTBET-
CTBHS MEXITY NOKA3aHMAMH HATIONLHOTO CBETOhOpa M JIOKOMOTHBHOTO CBETO(OPA B KAOUHE MAIIIMHUCTA
noesna, [pr 0BecToueHHOM cocTosHMM pente 2K TPAHCMHTTepHOE perie MOAKIIOUAeTCs K CUrHAIbHOM
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wune KK, a npu 3amknyrom dpoHToBom Kontakte pene K — k curHanpHbiM muHam XK v 3 B
3aBMCHMOCTH OT COCTOsAHMs peiie 3 yKasaHHoro cretodopa.

KommposaHue pemicoBbIx Lerel O0K-y4acTka fepen cBeTohopoM HCKITIOUAETCA 11PH 3aHATOCTH 33~
LIMTHOTO YYACTKA 33 JTVM cBeTohopoM. [ 3TOro B Lerlb [IMTaHUA TPAHCMHTTEPHOIO PENiC BKITFOUEH
KoHTaKT pene 3Y (43Y s yerHoro Hanparierst 1 JI63YH a1 HedeTHOTO HalpaByieHus Ha puc. 9.3).
Ecm 3a cBeTOGOPOM Ha [UIMHE 341IMTHOTO YUACTKA HAXOOUTCA BIEPE/M MIyLmil Hoesn, To pee 3Y
Oyner 6e3 TOKa, PA3OMKHYTBIA PPOHTOBOM KOHTAKT 3TOTO Pelie PA3OPBET LETb THTAHHS TPAHCMHTTEPHO~
O pesie ¥ 0DeCHEYHT OTCYTCTBHE KOTHPOBAHHS PEITbCOBBIX 11e1ieH TIePen ITHM CBETOHOPOM.

Takas cHTYalHsA MOXeT BO3HUKHYTbL IIPH NPOCISIOBAHUH T10S310M TIEPBOTO U3 IBYX cBETOGhO-
POB C 3aMpellaloHM NOKa3aHHEM, OTPAX/IaIOUIMX XBOCT BIEPEAH HAYLIEro Noe3fa, HAXOMALIEro-
A Hd 3a1UMTHOM ydacTke. TTomyuas nepen nepBoiM cBetodopoM ¢ KpacubiM oriem ko KK, noesn
TIpw BCTYIJIEHHH Ha OJIOK-y4acTOK Nepell BTOPbIM CBETOGHOPOM ¢ 3aMPENAalonHM HOKAZAHHCM TTe-
pecTaHeT mosy4aTh Kogosbie curdansl AJICH, 4ro B cBOIO odepenb MPUBENET K MOABICHHIO CUTHA-
712 «KpacHBIH OFOHB» HA JIOKOMOTHBHOM CBETO(OPE U MPHHYIHTENLHOMY TOPMOXKEHHUIO.

Kpome yka3aHHBIX KOHTAKTOB B L€IIb [INTAHMA TPAHCMHUTTCPHOTO PENe BKTHOYEH KOHTAKT IPYITOBO~
ro (Ha ueNbLi 6roK-ydacTok) konososkmouatowero pene (16—22KB u 16~ 22KBH Ha puc. 9.3). I'pyn-
I0BOS KOZOBOBK/IIOHAIONHEE PEJie BCTACT HOZ TOK (3aMbIKAeT (pPOHTOBbIC KOHTAKTBI) C YUeTOM paboTst
JIOPUKH MPOCTICIOBAHIS 1TOE374, T.€. TOILKO NPH NPABUTEHOM 3AHATHH PEECOBBIX LETICH TOE310M.

Hcronb3oBanue GPOHTOBOTO KOHTAKIA 1 PYIHIOBOrO KOJOBOBKITIOMAIETO Pefic 06yCIOBIEHO He-
00XOIMMOCTBIO UCKITIOYHTD KOIHPOBAHHE PEIbCOBOM LICtH TIPH €€ JIOKHOMN 3aHATOCTH. Tak, ccmu fmpu
TI0XKHO# 3aHATOCTH PEITBCOBOH LISTIH OCYINECTRIIAT ee Ko/mposanuc cirHanamu AJICH, To Koz, ockl-
JIAEMBIA B PE/ILCOBYIO JIMHUIO M OTIPEIC/ISEMbII MOKA3aHUEM BIIEPC/ CTOSILEro cBeTodopa, Oyner pa-
CIEKATLCA B 00¢ CTOPOHBI OT NEpEAAlOIEro KOHIA M3-3a OTCYTCTBHS H30JMpYIOLHX CTEIKOB, Tloesn,
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TO TMOE3/14, OTOMY JUTS BBIIOTHEHHS CKOPOCTHOIO peXyMa MALUMHHCTB! PYKOBOACTBYIOTCS IOKAa3a-
HMSIMM JIOKOMOTHBHOT O cBeTodopa AJICM.

TopMO3HOIi TyTh BHICOKOCKOPOCTHOI'O TOC3/1A PABEH YETHIPEM OIIOK-yUaCTKAM H HAUMHAETCA
y ceerotopa 11. TopMo3HOlt TyTh TPY30BOT0 MOE3/14 PaBEH TPem OIIOK-yYacTKaM M HAUMHAETCS
y ceetodopa 9. Tocie npoesaa ITHX CBETOPOPOB MALIHHYUCTSL TOE37108 JIOKHbI IPUCTYIIUTE K
TOPMOXEHHIO, HTOGBI OCTAaHOBHTbCH Y cBeTOdOpa 3 ¢ KPACHBIM OTHEM.

OnpeaeieHie MMHUMATBHOIO MEXI0E3AHOTO MHTEPBAIA 1IPY AaBTOOIOKMPOBKE C LIEHTPaIl-
30BaHHLIM pasMemenuem annapatypst HLAB-AJICO, e umerowneii nyTteBbix ceeToOpoB, NoKa-
3aHO Ha pyc 1.6. PaccTosnue cOMIKEHHs 0E310B NPK YeTIPEXOI0UHOM pa3rpaHHYEHHH Olpe-
AEISIIOT MEX/Y LIEHTPAMH [TO€3/10B

Lmin4 = ln + 416n + 211u + [cm + 15’
rae lg, -—— MUHAMAIbHAR 102 OI0K-yJacTKa, pasHas 1000 m: /) — 1inila 30Hb! JOMOMHATCIBHOTO
wyHtHpoBatns tpy HAB-AJICO ¢ HeorpalMUCHHBIMH PETbCORBIMK Liensamy; [, + [, — mONollHu-
TebHad JUTHHA JUI BOCTIPMATHA CMCHBI NOKa3aHui ToKoMoTuBHOro cBetodopa JIC.

Wnrepsan nomyrnoro cieaosanus npy LHAB-AJICO perymupyerca AJICH uncnoboro Koga u
AJICM uactoTtHoro koaa. Pacuer BpemMeny MHTEpBaIa BeaeTCs A7l TPY30BOTO [IO€3/1a U3 YCIOBHIA

Pa3TPaHUYEHHA TIOE30B YETHIPHMS OJIOK-YyUaCTKaMH U yueTa PacieTHOM CKOPOCTH Ipy30BOIO OE3-
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NpUOGIMKATOLTHICA K HEHCTIPABHOM PEIBCOBOH 1(enH, BOCIPUMET KoznoBbi# curHan KK ot ceetodopa
C 3aIPeLIAIOIIHM 110KA3AHHEM, OTPaXIAIONIETO 3Ty PE/IbCOBYIO LCTIb, H 33 CYET JAEHCIBUS CHCTCMB]
APY 6Goprosoro komiuiexta AJICH, kak npasiio, He Boctipumer curiat AJICH co crenyronero 6rok-
yyacTka. B ToM cllydae, Korza HeMCIP4BHAS PEJIbcopast LETb BXOIHT B COCTAB 3AIUMTHOIO YYacTKa, OHA
OrpaxIacTcs AByMA cBeTO(GOpaMHU C 3dnpen oMM NoKa3aHHeM, IPHUEM KOIHPOBAHHE PETLCOBLIX
LIeTIeH IEPE BTOPBIM CBETO(OPOM MO XOIY ABIDKEHIS OTCYTCIBYECT, H IOE3 MOKET BOCNPHHATE KOZ OT
HeucnpasHoii P11 co cnenyromero 6iok-yuactka. KoneuHo, BocupHsTHe Kofa 00yCI0BIEHO MHOTUMHU
(HaKTOpaMH, HAPUMED, JOCTATOYHOCTBIO YPOBHS CUTH:Y, OTCYTCTBHEM BIIEPEIM KMIYILEIO MOE3A 1
1.I. Ho na npakTHKe B cTapbIX cUcTeMax (Kak LeH TPAIH30BAHHbIX TaK M IELICHTPATH30BAHHbBIX) C Pellb-
COBBIMM LIETAMHE 663 M30IUPYIOLIHMX CTLIKOB TaKas CUTyallst JOcTaTo4Ho BepoaTHa. Hemocpencraen-
HOI yIpo3bi 6e3011aCHOCTH OHa He NIPEACTABIIIET, TAK K4K, BO-TIEPBLIX, MEPEAaeTCs Ko, COOTBETCTBYIO-
LI OE3AHON CHTYALHHW Ha BIISPCIH PACTIONIOKEHHON PETbCOBOM LIETH, BO-BTOPbIX, HATMUME KOMOBBIX
CHUTHAJIOB U3 BIEPEIN pacrosioskeHHOH PLY cBuaerenbcTByeT 06 3MeKTpHyecKot LCIOCTHOCTH PENbeo-
BOH LICTIH, 2 B-TPETBHX, Ha 3TOT CITy4yai (HEMCNPABHOCTb YCTPOICTB aBTOGIOKHPOBKH) IPEIYCMOTPEHbE
TIPABIIIA MPOCIEIOBAHIS HATIOIBHOTO cBETO(OpA IPH HECOOTBETCTBHM €0 OKA34HUS JIOKOMOTHBHO-
My cBetodopy AJICH. Oaxako 3Ta CUTYanus HeenaTellbHa, TAK KaK OHA MpoBOLMPYET MAUIHHHCTA
Ha IIBIDKCHUC TI0 HEUCTIPABHOM PEJIbCOBOM LIETTH ¢ GOJIBILCH CKOPOCTBIO.

C 11e1b10 UCKITIOYCHHS HECOOTBETCTBHI B IIOKA3aHHUAX HAMOABHOTO M TOKOMOTHBHOTQ CBETO-
$OpPOB B LeMs NUTAHUA TPAHCMUTTEPHOTO pene BKIKOUEH GPOHTOBOM KOHTAKT rpyNnoBOTO Ko-
JOBOBKJIIOUYAIOLIETO pene, OTKIIONAIONINE KOTUPOBAHHE PeIbCOBOI LM NpH ee JI0XHOH 3aHf-
toctd. KonTakT 3Toro pene BKIIOUEH TOALKO B I1enb KOAHPOBAHHA CHTHAJBHLIX IIHH
paszpelliatomux ordedf JK u 3. Koanpoanue konom KX 1omkHo oCymccTBAATLCA HE3ABUCUMO
OT JIOTHKH TPOCIENOBAHHSA NOE344 M0 PefibCOBBLIM LISTAM.

Cxema BKITFOUCHHA TPAHCMUTTEPHOTO PEJie, OCYLUIECTRIAIOWIEro KOOHPOBAHHE PEICOBDIX LIETIEH OT
MIPEABXOIHOTO CBETOOpA, IPCACTARICHa HA puC. 9.4, OHa OTIHMYACTCA OT TIPEbLLY1HEH CXEMBE BKITIO-
YEHHCM IONONHHTENbHbIX KOHTAKTOB B 1elH BRIOOpa curHabHbix miH koza JK wu 3. TIpeasxoaHoit
cBeTodOp HMeeT NONOTHUTENbHOE CUTHATILHOE NNOKA3AHHE - KENIThIH MUIAIOUE OTOHb, COIPOBOX-
NAIOLIICA KOTMPOBAHMEM KOZIOBBIM CHIHAIOM 3 Pe/ILCOBBIX LieTiel nepen stuM ceeTadopom. C 3o
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Puc. 9.4. Cxema NOAKIOYEHHsSI TPAHCMHUTTEPHOTO peJie Y NMpeaBXOAHOro cBeTodopa




image236.png
LENbIO B 1IeTh BHIOOpA CHMTHAJIBHBIX LIMH BKJTEOUCHBI KOHTAKTHI crieAylomux pexe: YBPY — peie
HATHUHA pa3pellalolero noKasaHuA Ha BXOAHOM ceeTodope «U» ( 1Ba XKEIThIX OTHA WIH 1Ba
MKCITBIX OTHS, W3 HUX Bepxtuii muraronmit); 2KM — pene KoHTpous HaninuKksa MUTaIOMEro orus
Ha TpeBXoaHOM cBeTodope 2; 203 — TpeTHii HOBTOPUTENL OTHEBOIO pelle, KOHTPOIHPYHOLICIO
LEJIOCTHOCTh HUTH JIAMIT Ha cBeTodope 2.
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Komnrakr nepsoro pene (UBPY) HeoGxoaiM s pa3aelicHHs KeJITOTO HEMHTAKOIIEero OTHA Ha
TIPEABXOIHOM CBETODOPE (ITPH 3aIPEINAIONIEM CHTHATTBHOM NOKA3aHHKM HA BXOZAHOM CBETOdopE)
OT XEATOTO MMTAIIETO OrHA MPH Pa3pewaieM IOKa3aHUK BXOAHOTO cBetodopa (1B XKel-
TBIX OTHSA WM [IBA JKEJITBIX OTHSA, W3 HUX BEPXHUH MUrarolui).

COOTBETCTBEHIIO, B IIEPBOM CIIyUde IIPH 3aIPCIIAomeM MOKa3aH1H BXoJHOTO cBeTodopa (UBPY
6e3 Toka) Ha MPEABXOAHOM CBETODOPE TOPHT KEITHIH HEMUTAIOLINNA OTOHD ¥ B PEILCOBBIE LIEITH
niepe/1 ceeTodopoM rocsriaetcs koa XK. Bo BropoM ciyuae, korna YBPY HaxoauTces noa TOKOM,
NPOBEPAETCA COCTOSIHMUE JIBYX OCTABIUMXCA PEIIE K ONPEaENAETCA KONOBbIA CHIHAN, KOTOPBIH By-
JIET ITOCHLIATBCS B PElILCOBYIO THHUIO.

Pabota pere KM onucana B riase 4, a cxeMa €ro BKIIIOUEHHS IpeacTaBlena Ha puc. 4.16. Ono
KOHTPOJINPYET HCIIPABHOCTH CXCMBI MAT'aH S JIAMIIBI XKEJITOTO OTHS CBETOMOPA, H ITPH TIOJOKHTEThb-
HOM pe3yJIsTaTe KOHTpoJIs peite KM naxoautcs oz rokom. Ecin o kaxoit-mu6o npuunse pene KM
okaxercs 6¢3 ToKa (Ha cBeToo pe BMECTO MUTAIIIETO 3aTOPUTCS POBHO TOPAILH# JKENTHIH OTOHB), TO
B PENILCOBYIO JIKHHIO 1iepet cBeTodopoM OyaeT nocsulaThes konosbiii curHan XK. B Tom crysae, korma
pene UBPY n 2KM Haxoas1cs 0.4 TOKOM, BO3MOKHOCTh NOCBUIKH B PEILCOBYIO THHHIO Koa 3 ompe-
nenseTcs coctosHueM pene 203.

OrxeBoe pelie otipeaenseT UeIOCTHOCTL HWTH ropALei TaMIIbl ¥ HAXOOUTCA O TOKOM IIpH
€€ MCnpaBHOCTH. [leperopaHue naMIbl XenTOro OrHs B cllyyae BKJIIOYEHHS Ha CBETOhOpE MUTa-
0LIETO PEXMMA TIPUBONT K TIEPEKTIIOUCHIIO Koza 3, IMOChIIAEMOro B pelikchl, Ha koa XK, cooT-
BETCTBYIOILMI MEHEE pa3peIIAOLIEMy MOKA3AHKIO JIOKOMOTHBHOTO cBeTodopa.

Cxema BKITIOUEHHS TPAHCMUTTEPHOTO pete /2T, 0cyInecTBIAIONIEr 0 KOMUPOBAHNE PETHCOBBIX [16-
Tiel 6IT0K-yuacTKa riepes BXOAHBIM CBeTOOpOM, NMpecTaBieHa Ha puc. 9.5.

B r0it cxeMe, kpOME KOHTAKTOB cHIHalbHBIX peie UBPY 1 U3C BxoaHoro ceetodopa, BRITIOUEH
dbpontoroii koHtaxt pesie YKBO B nens puibopa curHansnolt winks: koma KOK. Ito perte smiseres
OTHEBBIM Peile JAMIT KPACHOTO M OCIIOro OrHeH, MpHYeM KOHTPOJIMpYeTcs JiaMmria Geloro orHs, yda-
CTRYOLIAS B (POPMUPOBAHNH CHIHANILHOTO NOKA3AHHS (IPUIIACHTEIIbHbIA CHIHAD — JIyHHO-BeIBII
MUTaloLHH oroHs. Bimoyenne koHTakTa pene UKBO B cxeMy mntanus pene /2T neobxoaumMo mist
CITyuas HEPEropaHUs JIaMITEl KPACHOTO OTHH, KOLIA 3anpellaiollee IIOKa3aHNe NIEPEHOCHTC Ha TIpe-
BXOHO# cBeTO(OP, a PeILCOBBIC LETTH MEPEA BXOAHBIM CBETOHOPOM e koaupytores. Toesn, mpoce-
Zyst TIPEIBXOIHOM CBETO(OP € KPACHBIM OTHEM U BCTYIIMB Ha BIIOK-yUaCTOK MEPE BXOIHBIM CBETO(O-
poM, niepecTaHeT Nony4ath koasl AJICH, # Ha TOKOMOTHBHOM CBeTO(OPE CHTHANILHOE noKasaHue
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Puc. 9.5. CxeMa IoAKTKOUEHHS TPAHCMHTTEPHOIO Peii¢ Y BXogHOTo cBetodopa
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cmenuTest ¢ KOK Ha xpacHBIi ¢ BRTIOUEHHEM IPHHYAMTEITBION0 TOPMOXeHHMs. B TO %e Bpems, BIJTIOYE-
HUE Ha BXO/IHOM CBeTohOPC MPUIMACHTEIBHOTO CHIHANA OOECTIEUHT NOIAYy B PIHCOBLIE LienH 6/10k-
yuacTka kogoBoro chrHana KOK M Bo3MOXHOCTB Gecrper ATCTBEHHOTO CIIEA0BAHMs NOE3/1d 1A CTdH-
LIMIO YCTAHORJICHHBIM NOPsIKoM cornacHo 1T n MucTpyKimy no aBrkeH IO 1 MaHEBPOBOH padote.

CxeMa BIJLIOUEHHS IPYTIIOBOTO KOAOBOBKNOUatowicro pere 8—I14KB npencrannena na puc. 9.6.
KOHTaKT rpyIroBoro koZ0BOBKIOUAOLLEr0 Pelic YIACTBYET B LEMH THTAHHS TPAHCMHTTEPHOTO PENle
1 obecneunBaeT ero NOAKIIOYEHHE K CHIHATbHbIM IIMHAM JK MM 3 IIpH NPaBIWILHOM 3aHATHH Pellb-
COBBIX Lleneil OIOK-y44CTKa [0e310M.

PaGota cxeMBl HAYHHAETCA ¢ MOMEHTA 3aHATHS TIOE3TOM TOCICAHEH PEITBCOBOM LIEITH NPEIBIAYLIErO
6I10K-yuacTKa (BCTaeT noa Tok peyie 16113 Ha puc. 9.6). [TpH 3aHATOM COCTOSIHMM 3TOH PETBLCOBOH Liermy
yepe3 GPOHTOBOH KOHTAKT cooTseTcTByrouicro pette I13 cosnaercs Lielb miTaHus rpy(IMOBOro KOAOBOB-
KnouaoLero pete 8—I14KB, KoTopoe BeTaeT no TOK U MOIKIIOUWAET K CBOCH 0OMOTKe KOHAEGHCATOP
eMKocTbio 1000 Mx®d. Kpome TOTO, NIOATOTARIMBAETCS LIETIb YACPKAHHA Pesie MO TOKOM ITPH JaIbHEH-
IIeM JBMOKCHHM Noe31a, B 1iel yaepikaHis NOCNeI0BATe/ IbHO BITFOUEHb KOHTaKTH perte 8—14KB, kou-
TaKThi 1IyTEBOIO PeJic H PeJie MPABHIBHOTO 3dHSTUA COOTBETCTBYIOIMX PeILCOBBIX Lieneil. [Tpu asioke-
HHH TI0€34 110 O/1I0K-yUacTKy OH NOCTEIOBATEILHO 3aHHMAET pelibcoBbie vert (o1 1411 xo 8IT). Ecan i
PETBCOBBIE LIETTH TPABIITLHO (TOCIETOBATEIBHO) 3aHIMAIOTCA 10€310M (BCTAIOT 101 TOK COOTBETCTBY-
towue pene [13), To kKoqHPOBAHME COXPAHSETCS. B

8-14KB 8M3 13y 1
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Pic. 9.6, Cxema Bx/Iw4eHus rpynnosoro penc KB
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[pu BeTyIIICHUHM TOJIOBBI IIOE3/d Ha [IEPBYIO PENIBCOBYIO Lenb 6nok-yuactka 1411 Bcraer noa
tok pene 14I13H u cBoumu koHTakTaMu obecTounBaet peie 6113 (cM. rnasy 4). Takum obpa-
30M, 1eNb BO30YXACHHS TPYMIIOBOrO KOJAOBOBKIIOUAIOLIETo pene 0O phIBACTCS, U OHO OCTAETCS
MOR TOKOM 32 CUET [10Jy4eHHUs] MUTAHUS 10 LEMH YAEPKAHHUS.

Emxoctb, noaxnouaemas K 0OMOTKe rPyNIIOBOTO KOIOBOBKIIOHAIOIIETO Pene, HeobXomima ans
COXpaHEeHMsl KOJUPOBAHHUS pelbCOBOM LIEMH MPH KPATKOBPEMEHHOMH (10 5 ¢) moTepe Moe3THoro
wynta. B 3ToM ciyuae nenb ynepkaHHst PBETCS NTPH MOAbLEME SKOPsA MyTeBoro peine, u penre KB
OCTAETCA Ol TOKOM 34 CYET YHePrvH, HAKOTUIEHHOH B eMKOCTH KOHIeHcaTopa. [locnenosatensHo
C KOHJCHCATOPOM BKJIIOUYEH PE3UCTOP CONPOTHBIEHHeM 51 OMm, ClyXatuui 415 OrpaHHYeHHS TOKa
3apsiaa KOH/ACHCATOPA [IPH €ro MOAKIOUECHHH K UCTOYHHKY MHUTaHHS.

[Ipou3BoNBHOE 32HATHE PEIbCOBOI HEMH GIIOK-y4acTKa (JIOXKHAs 3aHATOCTb) He MPUBOAUT K
cpabaThIBaHKIO TPYNIOBOTO KOAOBOBKIIOUAIOIETO pelie MIs MOCBUIKH KOAOBBIX CHIHAJIOB, TaK
KA4K 3TA 3aHATOCTh PEIbCOBOM LIETIH HE ABNseTcs npaBUiIbHOM (pene 13 ocraHercs Ge3 Toka).

Kpome rpymnoBoro ko10BOBKIIIOHAIOILETO Pefie B MPOLECCE KOXHPOBAHMS PETbCOBBIX LEMEi HC-
MOIB3YIOTCSA M HHMBIIYAITBHBIE KOJOBOBKIIOYAIOLIME Pene, YCTAHABNHBAEMBIE HA KAXK/IYIO PEIBCO-
By10 1enb. CxeMa BKIIOYEHMS MHOUBMAYANBHBIX pesle KB npeacraeiaena Ha puc. 9.7. B kauectse
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HHIMBUIYATBHBIX KOAOBOBKIIOUAIOIIMX pENe HCIOJB3YIOTCS PENE ¢ YCHIEHHBIMHM KOHTAKTaMH, Ha-
npumep C2-1000 wau AINI2-1440, Tak Kak UMH OCYLIECTBISETCS HEMOCPEACTBEHHAS KOMMYTais
curnainstoro Toka AJICH B penscosyto nens. Huamenayamshsie pene KB Berator noa Tok uepes
TBUIOBOM KOHTAKT YTEBOTO pesie HIIHM €0 TIOBTOPHTENA IIPU BCTYILUICHUH TOE3/d MM HANOXKCHHH
LIYHTA Ha PCIbCOBYIO Lieb. [locTpoetue cxempl obecreunBaeT BKIIOMEHHE TONBKO oaHoro pene KB
TOH PeNBCOBOI LIETH, Te HAXOMMTCS TONIOBA TTOE3/1a, 34 CUCT TIOCIEAOBATEIBHOTO BKITIOYEHHUS TTyTe-
BBIX PeJIE C MPHOPHUTETOM AaJIbHEH PenbCOBOMH 1IETH 0 HATIPABIEHUIO ABHXKCHHS.

Tax, HanpuMep, MpH ABIDKEHHH TI0€31a B YETHOM HATIpABIEHUH (pene YIT moa ToxoM) mepBbiM
oGecTouMBaETCS MyTeBoe pene pesibeoBoi nenn 1411 (nepsas PLL Grok-yuactka). [Ipu fansHeiinem
IBIXeHUH Toe3nia obecTouuBaercs myTeroe pene 12I1, koropoe, pasMbIkas cBOH GpOHTOBOI KOHTAKT,
OTKTIOUAET OT HENH [MMTaHHA NpeIbiIyLLee Konosopknodatomee pence (12—14KB) u skiouaer coe
10—12KB. Taxoe BKIIOUECHHE HHAMBHIYAIbHBIX KOJOBOBKITIOYAIOIIMX pefie 0DeCIeYHBACT HEBOIMOX-
HOCTb ODBeIMHEHHA KaOeIbHBIX LENIEH CMEXHBIX PE/ILCOBBIX LIETIEH ITPH BKIIOUEHHH KOTHPOBAHMS,
TaK KaK K HCTOUHHUKY crrHana AJICH Gyaer nomamnoueHa UL OJHA PesIbCOBas LETTh.

Cxema noxmogeHus nepegatoumx yerpoicts AJICH k permscoBoli nern npeacrasieHa Ha puc. 9.8.
Ha »roit cxeme mokasaust nepeaatomue yerpoiicrsa AJIC ¢ Hecymieh wacroroit curnama 50 Iy,
MO3TOMY MCTOYHHKOM MHUTAIOMIEr0 HAMpPDKEHHUS ABJISIETCs TepeMeHHoe Hanpsbkerde 220 B mpo-
MbiuwieHroi yactorsl (TIXK, OXK). C uenbto obecneueHus peryJIMPOBKH BBIXOJHOTO HAMPSDKE-
HHA CUTHATA H TallbBAHUYECKOM pa3BA3KH C HCTOYHHKOM MUTAHUS HCTIOJIL3YETCH KOOBBIN TPAHC-
dopmarop ITOBC-3MIT (Bropas 6yksa [1 B 0603HauUEHUN — TOXapoOe30MacHOe UCMOJIHEHHUE),
nepBHYHAs 0OMOTKA KOTOPOTO MoAKIiouaeted k mMHaM 220 B ¢ noMormbio ThUIOBOIO KOHTaKTa
noBroputelns nytesbix pene 8— 1411 Takum oBpazom, npu OTCYTCTBHM NOE310B Ha BIOK-yIacT-
ke, koa0BbIit Tpatcopmarop 2/4 KT He HaxoanTes noa HANPSHXKEHHEM, a IOAKTIOYACTCS K [IUTA0-
el CeTH ¢ MOMEHTA 3aHATHs IOBOH U3 PeNnbcoBbIX HeneH BI0K-yuacTKa.
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Puc. 1.6. OnpeneseHrie MUHUMATTBHOTO HHTEPBAIA MONYTHOTO ClienoBanua npu LIAB
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PETYIMPOBKA YPOBHS BBIXOIHOIO CHTHANA (HANPSDKCHNS) OCYIIECTRIIAETCS BRIGOPOM BBIBOZOB BTO-
PUUHBIX 06MOTOK TpaHcdopMaTopa JUT NOAKIIOUEHHS KOAMPYIoIX Hercit. KomipoBaHye BoeX peith-
COBBIX LieTICH BJIOK-yYacTka OCYLICCTBISETCA OT OTHOTO KOXOBOro TpaHcopMaTopa, MOITOMY YPOBEHD
KOIOBOTO CHIHANTA BRIOUPACTCA K3 YCIIOBHS OOCCTICUCHHS TOKA B PETIHCOBOM 11ETTH MAKCHMAITbHOM JUTHHBL.

B Tom crtyuae, eci Ha GIIOK-Y4aCTKC BCTPEUAOTCS KOPOTKHC PCIBCOBHIE 1IETH, B KOTOPBIX YPOBCHb
curHanbHoro Toka AJICH npeBbiiaeT HOPMATHBHOE 3HAYCHHE B HECKOJIBKO Pa3, MAIMILCK TACHTCS ITy-
TEM YCTAHOBKH B KOMPYIOLIYIO LEITh PE3UCTOPa COOTBCTCTBYIOLLIETO COMPOTHRIIEHUS M MOLIHOCTH. [lo-
ITyCKAETCA OCYIIECTRIISTE TAKKE MEPEKITIOMEHNE BbIBOIOB BIOPUIHOH 0OMOTKH KOAOBOTO TpaHchopma-
TOpa YCUIIEHHBIMM KOHTAKTAMH MOBTOPHTENEH IyTEBBIX PeNie U PA3aTbHON PelyJIMPOBKH YPOBHEH B
PENILCOBDBIX LEISIX PARIHMHON JTHHBLL HITH € PA3HEIMK YCIIOBUSAMH PACTIPOCTPAHCHHS KOAOBOI'O TOKA.
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B wemp xoaupoBaHus HOCHEAOBATEILHO ¢ BTOPUYHOM oOMOTKOI KopoBoro TpaHchopMaTopa
BKJTIOYAETCA peakTop (MHAYKTUBHOCTE) Tuma POBC-3A. DtoT 610k obecneurBaeT OrpaHUYCHHE
TOKa KOPOTKOTO 32aMBIKAHHS B LIENAX KOAMPOBAHUS M OrPAHHUEHHE BRICOKOKAUYCCTBEHHBIX TaPMO-
HMK cUrHatsHOro toka AJICH, koTopbie BOZHHKAIOT TIPU KOMMYTALMH LETH KOHTAKTaMH TPaHC-
mutTepHoro pese. Conpotuenenue peakropa POBC-3A na yactoTe 50 I'iy cocrasmseT 45 Om.

Dopmupoparme konoesx curHanos KOK, XK wim 3, nepenapaeMbIx B pesIbCOBYIO LETIb, OCYLIECTBIACT-
cs1 KoHTakTamn 11/41 u 12/42 tpancmurreptoro pene 24T (em. puc. 9.8). 3ambikaHue M pa3MBIKAHNE
KOHTAKTOB OCYIHECTRI/IICTCSA B COOTBETCTBHH C MMITYJIHCAMH ITHTAIOLIETO HATPAXKEHHS, (JOPMHUPYCMBIMH
nyresbiM TpademurTrepoM KITTLLL, k koTopoMy TOAKTIOHeHO TPAHCMHTTEPHOE pefe. JLis 3aliMTbt KOH-
TaKTOB TPAHCMUTTEPHOTO PEjI€ OT IEKTPHYECKON IpO3HU UCTIONB3YeTCs HCKPOracHTCILHBLH KOHTYD,
COCTOSILMA 13 KOHNeHcaTopa eMKocThio | wm 4 Mk®d u pesticTopa conpoTHBieHHeM 39 OM, KOTOpbie
BITIOYAIOTCSH MApALIEIbHO BTOPHYHOH 06MOTKE K00BOIrO TpaHohopmaropa 2/4KT. Ilepesapsan emxoc-
TH KOHJICHCATODA 00eCIeYUBAET FAlIeHHe IVIH. 00pasvIoeics NMpH DA3SMbBIKAHUA KOHTAKTOB TPAHC-
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MUTTEPHOTO perie. OOpaTHBIA TOBTOPHTENb TPAHCMHUTTEPHOTO pene 2/4TH odecrieuunBaeT NryHTH-
POBaHHE (MCKITIOUYEHHE M3 LIENH) PE3HCTOPA 1PH BKIIIOUYEHHOM (3aMKHYTOM) (PPOHTOBOM KOHTAKTE
OCHOBHOTO TPAHCMHTTEPHOTO perie [UT MOBBIIICHHS HPHEKTHBHOCTH HCKPO3ALUM b,

UMnynbes NEPEMEHHOTO TOK&, POPMHUPyEMbIe KOUTAKTAMH TPAHCMHTTEPHOTO PEne, ¢ MOMO-
I(bI0 KOHTAKTOB WHAMBHAYAIbHBIX KOJOBOBK/IIOHAKOIIMX pelle MOChUIAIOTCA B COOTBCTCTBYIO-
YO pENbeoBYIO Lienb, [i1g cornacoanus nepearorueii annapatypst AJICH nannmapatypet TPL
B CXeMY PeNbCOBOH LIENH MOCHEAOBATENBHO C KaDenbHOM JIHHUEH YCTaHABIMBAETCS KOHAEHCATOD
emkocTbio 4 Mk®, kK KOTOpOMY U HOAKITIOYaeTesd Nepejatowmas ammaparypa AJICH ¢ nomorbio
KOHTAKTOB MHAMBHM/1yaJlbHbIX KOJOBOBKIIOYAIONIHX pEJie.
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Touxu nogknioucuus annapatypbt TPL Ha rpaHurie 610K-y4yacTka KOAMPYIOTCS pa3HBIMU
KOMILIEKTAMH MEPEAAIOLIEH anapaTyphl B 3aBHCHMOCTH OT HaNpaB/ICHHs JBWKEHHUS, YyCTAHOB-
JIEHHOTO HA MEPETOHE, TAK KaK B 3THX TOUKAX CTBIKYIOTCS PE/bCOBbIE LIEITH CMEXKHBIX OIIOK-yuac-
TKOB. [103TOMY B lIeMh M0/1a4M KOZOBBIX CHTHANIOB Ha MUTAImUX KoHiax 6—8I1K u 14—1611K
(cM. puc. 9.8) BiUIIOUEHBI KOHTAKThL pelic HaNpaBlcHud. B zaHHOM ciryuae He TpebyeTcs NpuMe-
HEHUE YCHIIEHHBIX KOHTAKTOB, TaK KaK B IIPOLECCE KOAUPOBAHMS OHY HE MPOU3BOIAT TEPEKITIO-
YEHHE [1eNeH, B KOTOPBIX MPOTEKAET CHrHIbHbIA ToKk AJICH.

Ha yuactkax ¢ 9IeKTpoTaroi nepemMeHHOTo TOKa, 11¢ YaCToTa TAroBoro Toka cocrapaser S50 Iy,
KOJMPOBAHME peNbeoBbix uenei curiasiaMu AJICH na 370# yacToTe HEBO3MOXKHO. B KavecTBe HeCy-
me#t gacrotbl curHanos AJICH ucnionbayeres yactota 25 wiu 75 ', uto maevet 3a coGoit n3MeHe-
HHE CXeM NOCTPOEHHS MepeAaloliX YCTPOHCTB.

Ha puc. 9.9 nprBeneHa cxeMa BKITIOUEHUS Nepenaronmx yerpoiicts AJICH Ha yacrote 25 I, [urazo-
11ee HANPSDKEHHE yacToToM 25 T hopmupyeTes ¢ nomonibio Npeobpasosatess uactotst [TU 50725, ¢
BBIXO/Id KOTOPOIO OHO HOAAEITs Ha KOA0BbIA 1pancopmarop 2/4KT tura ITT-25MI1-2. B otaenbrbix
wlyHasx, KO HeoBGX0AUMO 00ecTIetMTh YPOBCHE BHIXOAHOI'O HAIIPIKEHMA CHrHalbHOTO Toka AJICH
Sonee 130 B, Bbixos1 peoGpa30B4ATEs YaCIOTbl HEHNOCPEACTBEHHO MOAKIFOYAETC K LIEMU KOAMPOBAHMS

A
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6e3 kogoBoTO TpaHohopMaTopa. B pesibcoBbix Lensix, yaaneHue ot nocra LY MeHee vem Ha 3 kM, s
HCKITIOYEIHS CpbiBa TeHepauy npeoGpasosarents [TY 50/25 B uenb KOMPOBAHNS NOCTICIOBATENBHO C
KOHTAKTOM HHIMBHUIOYAILHOTO KOJOBOBKI/IOYAIOIICTO PeJIe BKITHOHAETCS PE3HCTOP CONPOTHUBICHUEM
100 Om. JameHef1nee HOCTPOSHHUE LIEMH AHATOTHYHO HENM KOAHMPOBARKS JUIS CUTHAILHOTO TOKA Yac-
toroit 50 I'n.
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Cxema Konmpons ycun Kabens NPeIHA3HAUEHA 11 KOHTPOJISA MU30JILMHM KW KabeNs TOHAb-
HBIX PENBbCOBBIX [eIIeH KAK MExOy CODOH, TaK M [0 OTHOIEHHIO K 3EMJIE.

B cucreme ABTLI ans nepenauu curtanoB TP u AJIC or cTaHIMOHHBIX YCTPORCTB K penb-
COBOH JINHUM IPUMCHSIOT CHMMETPHYHBIE CHI'HAJIBHO-010KMPOBOUHbIC Kabenu C lapHoii ckpy1-
koH xun. IMepenaroupe (MUTAOMME) U NPUEMHbIC (PEAEHHBIC) LEHK PA3MEILAIOTCA B PA3HbIX
Kabessx, T.6. IPUMEHSIOT ABYXkabenbHY0 MarucTpanb Juid KaXI0ro NyTd NEPEroHa. 1o obec-
MEYMBAECT BBICOKOE MEPEXOIHOE 3aTYXaHHE MEXAY NMEPeJAIOUIMMH M IIPHEMHBIMU LIETIAMH H Ma-
JIblil ypOBEHb B3AHMHBIX NTOMeX. B3aMMHble BIMAHUA MEKIY UEISIMHM YBETMYMBAIOTCS [IPU pa3-
JIMYHOrO Pona MOBPEXKIEHUAX KabelbHONH JMHMM U, LIPOKIE BCEro, IPU HENOCPeACTBEHHOM
ranbBaHMYECKOM CBA3M MEXIY LIETAMH WIM LENbI0 W 3eMiIed (00010ukoi Kabems).

C uenbi KOHTPOJA MCIIPABHOCTH Kabeas MPUMEHAETCS ClielManbHag cXeMa, PUBEACHHAS HA
puc. 4.30. NpuHIAN ISHCTBUA CxeMbI OCHOBAH HA 3HAYHUTENLHOM M3MEHEHHH (YMEHBIIEHHH) TIEpe-
XOJHOTO COHPOTUBIICHHS H3OJIALMH MEXLY SKUI1aMU [IPH 1IOBPEXICHUM Kabens.

B cxeMe MMETCs ABE HASHTHYHBIC HEMM KOHTPOA, B OJHY H3 KOTOPbIX BKJIKOUEHbI Kabeb-
Hbie LelH MUTAWMX kKOHLIOB PLL, a B Apyryio — peneiiHbix koHUoB PL[, Cxema cTpoHTCsa OT-
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JIENTBHO [U1S KaXA0ro MYTH TeperoHd. B ToM ciydae, koraa uucio kabenpHbIX map (IIHTArOHX 1
PpeNeHHbIX), MOVIEKAILMX KOHTPOIIO, Gostee 20, MPHMEHAETCS €lle O/IHA JOTIONHHTE/IbHAS CXeMa
KOHTpOJIsL Kabeutst [U1st aaHHoro myTH. Kaxaas w3 KOHTPOJBHBIX IENEH COCTOMT U3 MOCIE10Ba-
TENbHO COEHHEHHBIX HCTOYHHKA MUTAHUS, OrPAHHYHBAIONIHX PC3HCTOPOB H KOHTPOIIBHBIX PEJIE.

B xauecTBe MCTOYHHKA TIUTAHMS LIEMH KOHTPOINA nepenatoinx koo 2UBITK u nermm kouTpo-
nst peneitnbix kouios 2YBPK  ncnons3yiorcs 6noxu Bempsmuteneid Tuna B3, nanpsokenune no-
CTOSIHHOTO TOKA Ha BBIXOJE (BbIBOABI 23-73) KOTOPBIX cocTaniser okojio 200 B mpu noaave Ha ux
BXOJ (BbIBOABI 1-3) Hanpspkenus 220B nepemeHHoro Toka. [ns nosiydenus Ha Bxoae 2UBIIK u
2YBPK nanpsokeHust 220 B 1 obecneveHns ranpBaHHIECKOH pa3sBA3KH NMPHMEHAETCS ByKpATHAS
TpancopMAaIMA THTAIOUIETO HANPKEHHS ceTy TpaHcdopmaropamu 2UTIIK, 2UTPK u 2UTK
tama CT-5MIT (CT-4MIT).

KourponbHsie pene tMma AHILE2-1230 ¢ mocneoBaTeTbHO BIUTIOUEHHBIMHY OOMOTKAMH MOIKITIO-
YAKOTCH MEXIY KOHTPOIMPYEMbIMH KabeTbHBIMH NETIMM MMTAIOIIHX ¥ pelledHbIX KOHLOoB. Collpo-
THUBJIEHUE KOHTPOJIBHBIX pefie TIepeMEHHOMY TOKY TOHANBHOM 4acTOThI cocTaBIsteT okono 100 kOM,
MO3TOMY HX TOJKIIOUEHHE MCXIy kAOEIbHBIMH IEMSIMH NIPAKTHIECKH HE OKAa3bIBAeT BIHAHHE HA
paboty TPLI. I'pynriossie pere 2UIKJT u 2PKJT BIIOYAIOTCS MEKIY OAHMM U3 [I0TIOCOB ITHTAHHUS
M NepBO KOHTPOIUPYEMOit 1embi0. MHAMBHOYATIbHOE KOHTPOIIBHOE PETIE B CXeMe 0003HATAeTCS 10
HOMEpY TOro U3 MMUTAIOIMX (peneiiHbix) koHUoB PL, kabenpHas TMHHA KOTOPOro BKIIOYeHA B KOHT-
POJIBHYIO 1I€Tb MEXIy JaHHBIM peste B rpyrmosbiM pere KT (PKJT). Hanpumep, pene 2-4T1KJI,
BKJIHOUEHHOC MEX Ty KabenbHbIMU nuHusMH 2-41111 u 6-8I1I1, o6o3HaueHo MO HOMEPY NEepBOi THHUU
(2-4), koTopas MoaKIIoYeHa K KOHTpobHOH nermn Mexay perne 2UTTKIT u naHHeM MHaHBUAYans-
uBM pente. PPOHTOBLIE KOHTAKTBI BCEX KOHTPOJIBHBIX pejie BKITIOUEHB! B TIEMb MHTAHHA ODIIEKOHT-
possroro pete KJT (peie 2UKJT Ha puc. 4.31). Cxema (cm. puc. 4.30) paGoraeT B AByX peKuMax:
34ITYCKA M KOHTPOIIA.

Peowcum sanycka obecrieurBaeT cpabaThiBAHUE TPYAMOBLIX U MHIWBHIYANBHBIX KOHTPOJIBHBIX
perie MpH MEePBOHAYAILHOM PEryTHPOBAHHH HAINPSDKEHUS Hd WX OOMOTKAX IPH ITyCKE CXeMbI B
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na. TMpu ucnonszopanny cucteMs! AJICH ropenue Ha nokoMoTuBHOM cBetotpope JIC 3eneHoro orus
paspeliaeT IBHKEHHE M0 BIOK-yuacTKy ¢ yCTaHOBAeHHOH ckopocTblo. ['opeHie skenToro oras —
PaspelaeT JABUKEHUE C YCTAHORIEHHON CKOPOCTbIO 710 MOMEHTA CMEHBI NTOKA3aHHS Ha KENThIH OTOHb
C KpACHbIM; TOPEHUe HKENTOTO OIS C KPACHbIM — TpebyeT NPUCTYNUTh K TOPMOXEHHIO, YTOOBI He
JIOITyCTUTB NPOE3 FPAHHMIILI 6JI0K-YHACTKA ¥ HE BBEXaTh HA 3aHATLIH OMOK-Y4acToK.

Ilpy ucnonb3oBaHuY MHOTro3HauHOI cucrembl AJICM no upoBLIM NOKA3AHUAM JOKOMO-
TUBHOrO cBetodopa JIC Gonee TOYHO perynupyeTcs CKOPOCTh JBHXKEHHS IPY30BOTO M nacca-
KHPCKOTO MOC3/I0B.

IIput OTCYTCTBUY IMyTeBBIX CBETOHOPOB MALLIMHUCT MOMKET IOTYCTUTh MPOE3/1 FPAHIULL 610K-YHACTKOB.
Jnst neKToYeHHs TPOe3a IParK1L BII0K-yUACTKOB yCTaHABIHBAIOT CIELMAIBITBIC 3HAKH HA IrPaHULIax
6/10K-yHACTKOB MK MPUMEHSIIOT CHCTEMY aBTOMATHYCCKOTO YIpaBieHus TopMosamu noesaa (CAVYT).

Cucrema CAYT nipezriasnadeHa s Toro, Urodsl 00ecedHTh TOPMOXEHHE 10€30a O NOAHOM ero
OCTAHOBKH Ha TPpaHMIIE 3aHATOro Brnok-yuactka. [deficteite CAYT HaurHaeTCs ¢ MOMEHTA MOSBIICHUS
Ha TOKOMOTHBHOM cBeTodope JIC KelToro orHs ¢ KPACHBIM, TOCIIE YEro BIJTIOUAETCS YCTPOHCTBO CpaB-
HEHUS TPOTPAMMHOI CKOPOCTH Ha TaHHOM BI0K-Y4acTKe ¢ (PaKTHHECKOH CKOPOCTBIO IBIDKCHHS [10C3-
1d. IlyTeM HempepRIBHOTO CPABHEHHS ITHX CKOPOCTEH NIPOH3BOANTCS TLIABHOC TOPMOKCHHC nI0e3/ia 10
CTrO MOJHON OCTAHOBKM Ha TPAIMUC 3aHATOrO OIOK-yuacTKA. ABTOMATHYECKOE TOPMOXEHHE MOe3na
BKJTHOYAETCS C TOTO MOMCHTA, KOIIa (hakTUyecKast CKOPoCTh Oy/eT Bplllie MporpaMMHOMN. YeM Metbllie
hakTHYECKAs CKOPOCTB, TEM NOMbLLE 3ancpkuBaetcs BrinoueHne CAVT 1 aBTOMATHYECKOE TOPMOXKE-
HHE [10C31a HAUMHACTCS Ha MEHBLIIEM DACCTOSHHY OT MECTA OCTAHOBKHM 110€3/1a.
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IKCTUIYATAIMIO. [JaHHOMY PeKUMY COOTBETCTRYET 06ECTOUEHHOE COCTOSIHHE OOIMEKOHTPOIBHO~
ro pene KJI 1 myHTupoBaHue ero THINOBLIMH KOHTAKTAMH OTPAHMYHTENIBHBIX pe3HcTopoB R2,
R3. R5 u Ré6. B pexnMe 3anycka HanpsukenHe Ha oOMOTKaX KaXa0ro HHAHBHIYAIbHOTO HIH
rpyInoBol'0 KOHTPONLHOro pene coctasnser §,75—11.0 B.

BennunHa HanpskeHUs Ha 0OMOTKAX pelie B peskMMe 34I1yCKa ONPENeNsReTCs CONPOTHBIICHH-
eM pesucTopoB R1 u R4 B nuTaromiedl n pescilHol BeTBH CXeMbl COOTBETCTBeHHO. BrimoueHue
ITUX PE3HCTOPOB OOYC/IOBIEHO enie H HeoOXOIUMOCTBIO AT KOHTPOIBHOH LEMH OT upes-
MEPHOTO BO3PACTAHUSA TOKA, HAITPUMeED MPH 3aMBIKAHMU HA 3CMITIO KpaiiHeil (epsoil) Mo cxeme
kabenbHoi Kuwib. ConpoTHBIeHHUs pe3ucTopoB R1 1 R4 B 3uBHCHMOCTH OT YHC/IA KOHTPOIHPY-
€MBIX lIEMed B KaX/J0W BETBH CXeMbI NIpHBEAEHBI B TabJl. 4.6

Conpotuanennst pesrictopoB R2, R3, R5 i R6 npuaumatores papubivu 18 kOM. Beoa otux pesu-
CTOPOB B LIEME KOIITPOJIA OOCCIICUMBALT MEPCBO/, CXEMBI M3 PCAMMA 3AITYCKA B PEKHM KOUTPOJS.

Pesicum xowmpo.si obecrieunBaer 1yBCTBUTENBHOCTh CXEMBI K CHIDKEHHIO CONPOTHRIIEHHS H30-
ARUMH KW Kabens. B 3roM pexume MpH HCIPABHOM COCTOSHUM KaOetbHOR MarucTpalti BcC KOH-
TpPOIbHBIE Pene Bo30Yx/IeHsl, nonydas nuradue ot 6noxkos BITK u BPK gepes koxTposmpyemsle
LIeTTH ¥ OrPAHMYHUTEIbHbIE PE3HCTOPHI B IUTAOmEH H peneiiHoi BeTBU cxeMbl. KoRTponbHBiii Tok
TIPOTEKAET MO KakAoil KabenbHOiT mape, 3aMBIKasch Uepes MCPBHYHYEO ODMOTKY NMyTeBOTro TpaHc-
popmaropa [TOBC-2M B nyreBom suke. Yepes annaparypy penbCOBBIX leIIeil, paconoKeHHYIO
B penieltHOM NoMeneHu! Ha nocty DL, KOHTPOIBbHBIN MOCTOSHHLINH TOK He IPOXOUUT H3-3a HAM-
ups B uenH TPL[ konpedcatopa 4 Mx® st noaxiiouenns liepegatonmx yerpoticrs AJIC.

Hanpsierye Ha 06MOTKaX Ka#/I0T0 KOHTpIBHOTO Pelle B PEXUME KOHTPOIs cocTarsiet 3,7—4,3 B,
90 Ha 40 % Gonblue HANPSHKEHUA OTITYCKAHYS SIKOPS TOro TvIa peste. PaGoTa cxembl Ha IPaHy yaepxa-
HH AIKOPSI KOHTPOJTbHLIX Pejle 00CCIEUMBACT o€ 4YBCTBUTE/IEHOCTh K CHIDKEHHIO COIPOTHRIEHHS H3071-
LIMH KT kabens.
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Yepes (ppoHTOBBIe KOHTAKTH BCEX KOHTPOJIBHBIX peite Bo3bYxaeHo obuiexoHTponbsHoe perte KT
(cM. puc. 4.31). Ha mynbsr-TaGo BrIoueHa Genas KOHTPOJIbHAS TaMITA «KOHTPOj1k Kabessy, KOTopas
CBHUJICTENLCTBYET OO MUCIIPABHOCTH KadenbHol MarucTpann. I1og TOKoM HaxoasTcst M MOBTOpPHTENb
obuiexonTponsroro pene — KIII (pene 2YKJI1 Ha puc. 4.31).

Yepes dpoHToBOR KOHTAKT pene 2UKJI| ocyliecTBseTCS NUTAHHE 11YTEBBIX TEHEPATOPOB U
npuemunkoB TPL[ xkourponnpyeMoro nytu neperona (puc. 4.32).

B crydae 3aMpIkaHHs MeXIy KUIAMH, TOHHKEHIS H30MAIINH MEXTY HUMH WITH COODIIeHHs 0-
HOH Mjlbl C 3eMIIEH OTIIYCKAIOT IKOPh OJHO WIH HECKOIIbKO MHIUBHAYa/IbHBIX KOHTPOJIBLHBIX pelle
BCITeICTBHE UIYHTHPYIOUICTO JeHCTBUS 11OBpEXICHHS. T4k, HAIPHMED, B Cliyuae OHMKCHHS H30-
TSIHH (cooDrennst ¢ 3emiteit) kabenbuoit kit 14- 161111 (M. puce. 4.30) obectouarcs KOHTPONbHbIE
pene 14-1611KJT 1 18-20I1KJ1. OBectouatcs raxke odmekoHTponkhioe pene 24KJI 1 ero nosropH-
tenb. Ha tabmo Genas naMma CMeHHTCS Ha KPacHYI0 MUraomylo, UHIMLMPYs MOBpeXIeHHE Ka-
SenbHoil Marucrpamy. ITHTanHe TYTeBLIX IPHEMHUKOB H I'CHEPATOPOB OTKIIONAETCS,

Tocile ycTpalieHus: MOBPCKASHHS CXCMa ABTOMATHYECKH NEpeXOJHT B PSKUM KOHTPOJIS, TaK
KaK BCE yKa3aHHble KOHTPOJIbHbIE Pelic BHOBb BO3DYISTCH H CBOMMH KOHTAKTAMH 3aMKHYT LCIb
mtanus peje 2YKJL. AroMarudeckd BOCCTAHOBHUTCS U LICTIb MUTAHUA MYTeBBIX IPHCMHHUKOB H
reHepaTopoB,

B cnyuae pasMmbikaHis KabellbHOH LieNH, HANpUMEp TPH 0GPbIBe JKIITbl UITH H3BATHHN (XHIIle-
HHUH) OJHOro W3 nyTeBbiX TpaHchopMaTopos [TOBC-2M u3 nyTeBOro slMKA, BCE KOH TPOIbHbIC
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Puc. 4.32. Cxema nUTaHNs MyTEBBIX [€HEPATOPOB U npueMHuUKkoB TP
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peJle 0/1HOH 13 BETBEH CXEMBbI JIMILIAIOTCS THTaHUA K 0THycKatoT sikopb. KonrakTe! pene 2K u 24K
(wri 2YPKJI) BKIII0YAIOT Ha MyJIbT-Tab/10 MUTAOULYI0 GE1yIo JIAMITy, CBI/ICTENBCTBYIONIYID 00 00pbI-
Be KaOC/IbHOM MATHCTPAIH WM IIPONA/IAHNK TUTAHUA (ICHCNPABROCTH) CAMOM CXEMbl KOHTPOIS.

Yepes touioBoit koHTaKT penie 2UIKIT (mm 2HPKJT) coxpaHuTcs nHTARKME NYTEBbIX TCHCPATOPOB
W NPUEMHUKOB HA KOHTPOJIMPYEMOM ITYTH MEPEI OHA, TaK KAK HEMOCPE/ACTBEHHOH YTrpo3bl 6e30MacHo-
CTH JIBWKEHUs TpU 0OpbIBE K4OEIbHONH MaruCTpali HeT.

B cxeMe Bo3MOXHO BO3SHUKHOBEHHE TAKOH CHTYaLMH, KOIZIA IPH OTHOCHTENbHO OOJIBLIOM COMpo-
THBJICIIHM H30JISLIMH, CXeMa Bee ke 3auxcupyeT noppexkaeHie. OHAKO B pexHMe sanycka (nocie
obecrounsanua pene 2YKJI) Bce KOHTpoJlbHEIE PCI€ BHOBbL BosOymarcs, u pene 2UKJI cHoBa nepe-
KJIIOYUT CXCMY B PEXUM KOHTpos. B pe3yjbraTe Bech NMPOLECC HAUHET [IOBTOPSAThCA € NUKIUYHOC-
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ThIO, OfpeeseMoi BpemereM 3ameutenns pese 2UKJT na otnyckanne. Ha nynbr-tabiao naMma xoH-
TpoJis kabens OymeT MepeKIoUaThes ¢ OEMOTo 1a KpacHOe MHTAIOLIEE H 0DpATHO HA POBHO TOpsIIEe
Genoe mokaszaguc. YToObl HEKITIOUHTL OTKIKOUYECHHE MATALHS MYTEBbIX FCHEPATOPOB U NPUEMHHKOB
MPH LUKIHYCCKOH paboTe cXeMbl KOHTPO/s, BPEMS 3aMEIVICHHS Ha oTnadanue pene 2UKJII] npepbl-
1aeT BpeMs uKila cpabatoipanua pene 2UKJL [Tpu nkandeckom pexuMe paboThl CXxeMbl KOHTPOIs
[I04€TCA TOJIBKO BU3YATbIIbIH CHTHAN O HEHCHIPABHOCTH O€3 BO3ACHCTBISA HA ANNAPATYPY PEbCOBBIX
HEeNneH TOHAIbHOH YdCTOTHI.
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Cxemvt mmeinmix yeneit asmobnoxupoeru ABTI] nipeHasHaqeHs! /U OPraHM3aLMH Niepenadt Heob-
XOAMMO#t HHPOPMALRIY MEXKALY ANMapaTypoit aBTOGIOKHPOBKH, PACTIONOKEHHOH HA PAa3HbIX CTAHLMSX.

Arnmapatypa ABTIL, kak npaBrilo, pasMeLlaeTcs Ha CTAHIHAX, OTPAHHYHBAIOLIHX nieperod. s
obfecricieHHs HOpMalbHOH paboTh ABTOGIOKHPOBKH, MH(OpMAIIHs O COCTOSHHM YaCTH armnapa-
TYPbI, KOTOpas PaclioNoXeHa Ha OTHON CTAHIMH, JODKHA ObITh MepefaHd Ha APYryI0 CTAHUMIO.

Jas yeasku yerpoiicrs ABTI] MeXy CTaHUMSAMHA WM MEXIy CTaHIMeH W TpaHcnoprabens-
HBIM MOJYJIEM, PACTIONIOKEHHBIM B Cepe/liHe NeperoHa, TpeGyercs OpraHu3anus JMHEHHBIX Le-
neit. 1o TuHEeHHBIM [IeNsIM OCYIECTBIIAETCS:

— KOHTpOJIb BIIEpE/H JIeXkalero O10k-yqacTka H 3allMTHOTO YYacTKd, OrPaXIaeMBIX NaHHbIM
cBeToQopoM;

— KOHTPOJIb PA3PEIIAIOIIETO H 3allpellalomero Noka3aHuil Biepequ pACIIONOKEHHOro 10 Ha-
NMpaBIIeHHIO IBHXEHUS cBETOGODA;
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— CXEMHBIM KOHTPOIh NOCIIEA0BATENBHOIO 3aHATHA U ocBoboxaenusa TPLY;

~ M3MEHEHHE HANPABIICHUS JBIKEHUS.

TIntanue MMHEAHBIX Lenei UM KaKAOTO M3 MyTeH YeTHOM M HEYETHO!H rOp/IOBUHBI  CTAHIIMH, &
B MOZLYJISX, paCIOJIOKEHHBIX Ha IEPETOHC, A/ KAXIOTO U3 MyTeM ocyLIecTBsAeTCA o1 Giokos BITLLL
Hanpsokenne muranns (nepeMbiuKH Ha 6:10Ke) B konuyectso 6nokoB BITII paccumrsiBaioTes B
3aBMCMMOCTH OT JUIMHBI TieperoHa. [Ipu HeoGXoaMMocTH BKITHOMEHHS IBYX Win Gonee GnokoB
BITII oHM BKIHOYAIOTCs TOCTEIOBATENBHO 110 BBIXOLY JUIA YBETHUEHHs BBIXOAHOTO HATpshke-
HuA. B KayecrBe MMHeHHBIX perle Ucnonb3yloTes KoMOuHupoBanHele pene Tuna KMIII-750.

ITo nepeoii nunelinoil yeny OCYLIECTBIIAETCA KOHTPOIB COCTOSIHUM S CHTHABHBIX pene XK u 3 rpa-
HE4HOTO cBeTodopa (puc. 4.22). JaHHas nens NpeAyCMOTpPEHA B CBA3M ¢ TEM, YTO TPAHCHOpPMAa-
TOP, OT KOTOPOTO NOMYYatOT MHTAHME IAMIIBI M OTHERbIE PENIC TPAaHMUYHOTO CBeTO(OPA, HAXOAAT-
cf Ha ONHOM CTANLMM (OTNpABIEHHUs), a CUTHANbHbIE pelle HToro cBetodopa, ynpasismoume
CHTHATBHBIMHI [OKA3aHUAMH B 3aBHCHMOCTH OT COCTOSHMA BIIEPEIH PACIIONOXKEHHBIX MO XOLY
noe3zia OIOK-y4acTKOB M CBCTOGOPOB — Ha APYTrOH CTAaHIIMK (pueMa).

Korna Ha cranumu b npumeproro neperona pene 62K u 63 rparisoro cseroopa 6 HaXoasTes B
BO30YMUICHHOM COCTOSIHHMH, Yepe3 UX (HpOHTOBbIC KOHTAKTH B MepBOH NuHCHHOM enu (2UJ11—
24OJI1) 3aMKHyTa LieNb NHTaHMSA ABYX MOCIENOBATEILHO COEAMHEHHBIX NTUHEHHBIX pene 2H1JI1 n
2H 1J12, pasMelueHHbIX Ha cTadipn A, Yepes hpoHTOBBIE KOHTAKTbI HCHTPAIBHBIX SKOpeli 3THX pene
3aMKHYTA LENb TUTAHMS THHEHHOIO MOBTOPUTENS cHTHabHOTO peste XK (JI62K), a uepes KoHTaxTh
MONAPU3OBAHHBIX AKOPEH — [eTh NIMTaHH s JIHHEHHOTO IOBTOPHTENIS CHTHAIBHOTO perne 3 (J163).

[Mpu o6ecTOYEHHOM COCTOSHUM OCHOBHOTO pelie 63 Ha ctaHumu b ero nosTopurens J163 Ha
cTaHLMKU A Gyner ofecToueH U3-3a M3MEIIEHH COCTOSIHUA ITOIIPU30BaHHbIX AKopei pesie 2H1J11
u 2H1J12. [pu ofecroueHHoM cocrosHuM pene 62K Ha cranimm b ero moeropurens JI6)XK Ha
craHimm A Byzer Taxke 06ecTodeH H3-3a Pa3MBIKAHUSA B €1'0 LIETH KOHTAKTOB HEATPAIBHBIX KO-
peit pene 2H1JI1 v 2H1J12. CurnanpHble pene M UX JIHHeHHbIe MOBTOPUTENH AN YyCTaHOBIEHHO-
IO HEIPABUIBHOTO HATIPARIEHUs JIBUKEHHA 11O MIEPEroHY Ha CXEME He MOKA3aHEl BBHY MX aHa-
NOTHYHOr0 B3aUMoIeHCTBuUs.
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[Mepenaua uHPOPMALFH Ha CTAHLUIO OTITPABJICHHUS O CHTHAJILHBIX MMOKA3aHHSX IPAHMMHOTO CBE-
Tothopa obecnedHBaeT yBAKY CHTHATBHBIX OKa3aHUi CBETO(POPOB BCETO meperoHa 1 obecnesBaeT
KOZUPOBAHWE PENBCOBBIX Llemeil epell IPaHHYHBIM CBeTO(OPOM COOTBETCTBY OMM KofoM AJIC.

Bmopas aunetinan yenb peaHasHaueHa 414 NMEpeiady Ha CTAHLMIO OTIIPaBICHU HHPOpMALIMH
0 cocTOsiHMM GIIoKMpytouero pene b rpanimiHoro cserogopa (610K-yuacTka), a Takke O CoCTOs-
HUM PYTHX OIOKMpYIOLIMX pejie TEePEeroHa, HaXoAAmMXes Ha CTAaHLIMK npuema (puc. 4.23). Un-
topMarng o cocTosHuH pene b rpaHuuHOTO cBETO(GOpPA HUCTIONB3YETCH B CXeMe GIOKMPYIOLICTO
pesie NPebIIYLIETO 10 XO4y ABHXEHHNS 6II0K-y4yacTKa. MHGopMaLys 0 COCTOSHUHU Beex BI0KUpY-
IOUMX pefe B 30He OTBETCTBEHHOCTH CTAHLIMM IpHeMa HeoOXxonaMMa OIS MHAMKALMM Ha IyIbTe
JIeXyPHOTO IO CTAHLMH OTHPABIICHHUS SYEH KM «3aMBIKaHHE [IEPErOHA» COOTBETCTBYHOLINM L[BETOM.

Lens nuranus nuHeiHoro noropurend JI6h Ha cranumu A 61okupytomero peie b rpanuu-
Horo cBetodopa 6 BKIIHoUEHA Yepe3 PpOHTOBbIE KOHTAKTb! HEHTPAIBHBIX sIKOpeil THHCHHBIX perle
2H2JI1 u 2H2J12. [MocnenoBaTelbHO coenuHeHHble pene 2H2J11 u 2H2JI2 Haxopatcs noj TOKOM
no Bropoi MuHelHo# uenu (24UJI2—240J12) uepes 3aMKHyTBIe PpoHTOBBIC KOHTAKTH pene 65,
pacnoloxeHHoro Ha cradHuuu b (mpuema).

Ha cranipm A nonspseiM nipusHakoM perne 2H2J11 m 2H2J12, KOHTaKThl KOTOPBIX BKITHO4EHBI B
L MTaHuA MHHeHoro nosropurens JIZHIIB u obuiero 6rokupytotuero pene 24HIB, ocyruects-
JIETC KOHTPOIb COCTOSHNS BeeX OIOKHPYIOLIMX peile, HAXOMALIMXCA HA CTAHLMK npuema — 2B, 46
u 65, CooTBeTCTBYO1Ias TTONAPHOCTE TOKA B IMHEHHO# 1iermu GopmupyeTes KoHTakTamu pene 2UT16.

Yepes ¢porToBsie koHTakTh perie JIZHITE u pene ZHIIB, KonTpomipytolmix cocros e Gnokupy-
FOILMX peie Ha CTAHLIMM OTIPAB/ICHYS, Ha TyJIsTe y ACKYPHOTO TO CTAHIIMH 32)XKKTaeTCs Genas naMiia B
sdeiKe «3aMbIKaHHe neperoHay. [1pn ofecTouBaHIH oGO0 H3 GIOKMPYIOUMX Pejle ICPEroHa B yKa-
3aHHOH Aueiike OyleT ropeTs KPacHas JaMIia, 03Hauaroimds 3a6l10KMpPOBAHHOE COCTOSTHHE NEPETOHA.
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Mpw ucnonszosamuy CAVYT crienmanbHble 3Haky HAa TPaHMLAX OIOK-Yy4acTKOB He yCTaHaBIM-
BAIOT, TAK KaK TOPMOXEHNE M10€3/1d BKITIOYAETCH aBTOMATHHCCKH Ha HCOBXOIMMOM PACCTORHUM OT
rpaHyLbl 3aHATOTO BJI0K-y4acTKa.
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Tpemeos aunetnas yens NMpPEJHA3BHAYEHA JIS MEPEJAYM HA CTAHIMIO OTIPABNeHUs HHPOPMa-
UUHM O COCTOSIHUH PACTIONOXEHHbIX HA CTAHLIMK pHeMa MyTeBOro pedne nepeoii PL] Grok-y4acT-
Kd, OpaXIAeEMOrO rpaHUYHBIM CBeTODOPOM, 1 KOHEHHOTrO pelle ocBoboxkneHus nyta (ITOK)
nocnenseit PI{ 3alUMTHOro y4acTKa 3@ IPAHHYHBIM CBCTOPOPOM (pHc. 4.24).

Hndopmanus 0 COCTOAHNY YKAZAHHOIO MYTEBOTO peJle UCNOub3yeTest B cxeMe pere [13 u ko-
QMPOBaHHS MpenbIIyLIero MO XOLy ABWKEHHS moe3na OIoK-yuacTka, a uHPopMaius O cocTos-
Hul ykasaHuoro pere JIOK ncnonssyercs B cxeMe peie b mpeabityiero 610k-yuacTka.
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Puc. 4.24. Cxema rperneil THHeiiHON uenH aBrob:10kuposkn ABTILL
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JIns IpUMEPHOTO 11eperoHa LEMb MUTaHHs JMHeHOro nostopyTers JI22I1 myresoro pene 22T nep-
ot P1] 6mok-yuacrka 6 BKITIOYeHa 4cpe3 ()POHTOBbIC KOHTAKTB! HCHTPATLHBIX SKOPEH JIMHEAHBIX perie
2H3JT1 1 2H3J12. Iocnenoarensto coemHeHtbie pesie 2H3JT1 n 2H3J12 naxonsrest noz TOKOM 110 Tpe-
Thel sinneitHol nerm (2Y9J13—2490J13) uepes GpoHTOBHIE KOHTAKTH perie 2211, pacronoxeHHoro Ha
cramiyH b (npuiema). Ha craHinm A nonsipsM nppsHakoM peste 2H3J11 n 2H3J12, KOHTAKThI KOTOPBIX
BKITIOYEHDI TAKOKE U B IICTTH MUTaHus JMHeiHoro nosTopurens JI20ITOK, ocymecTBaseTcs KOHTponn
cocrosuus pene 20TTOK, Haxoasineroces Ha craHuuu B.

IMpH 3aHATHH M0E310M 3AIIUTHOTO YYACTKA 38 TPAHHYHBIM CBETO(QOPOM 6 pa3OMKHYTHIM (ppoH-
TOBBIM KOHTaKTOM pene JI22TT ofpeiBaeTcs 1ienb camobiokupoeku perne 24713 mocnenneit PL]
Gnok-y4actka 8. Pasmurkas hbpoHTOBOI KOHTAakT pene, 24113 obpriBaet 1eiih NUTaHMs TPyOIo-
BOTO KOLOBO-BKIIOyaroIero peie 24—30KB 6nok-yyactka 8, koTopoe oOpsiBaeT 1€Mb Nepena-
y# kogosoro curiana AJIC B pelbcoBYIO IMHHIO 3TOTO OIOK-Y4acTKa.

C ocBoboxzerHeM 3alMTHOTO Y4acTKa 3a cBeTodopom 6 cpabaTeisaer pene 20ITOK. 3ampi-
KAHHE cTO ()POHTOBBIX KOHTAKTOB B TpeTheil MiMHeHOH 1ieny BbI3LIBACT B HEW H3MEHCHHE MOMP-
HOCTH TOK4, 9TO [IPHBOINT K CpaGaTHIBAHKIO HA CTaHUMK A JuHefiHoro nosropuTens JI20[TOK.
Yepes 3aMKHyThiH dponToBOi KOHTAKT perte JI20ITOK BoccTaHaBMMBAETCH LieNb TUTAHUS pejle
8B Gnok-y4acTka 8.

Yemgepman Auneiinas yens NpeAdazHAYeHa I8 1Iepenauy HHhopManuy Ha CTARIMIO NpueMa
0 COCTOSIHHM PactionokeHHBIX HA CTAHIMHM OTIIpaBlIeHHs pene ocBoboxaenns nyTu (I10) noce-
nHel PL] 610K-yyacTka, pacrolokeHHOI'O M0 XO4Y ABHXKCIHMSA 110e31a NEPE] rpaHHYHBIM CBETO-
dopom, u pene b u 3Y npeasigyero 6mok-yyacrka (puc. 4.25).
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Hudopmaims o cocrosHuu yrasanHoro pene [TO ucnionwsyeres 8 cxeme penie ITO penbcosix re-
el 31 THOr O YHACTKA 32 TPaHH4HLIM cBeTodopoM. Hudopmains o cocTosiHMH yKa3aHibix pese b
3Y ucrons3yeTcs B cxeMe DIOKHpYOILETO pere BII0K-y4acTKa, OTpaKJaeMOTO IPAHHYHbBIM CBE-
rodopoM, u B cxeme 10 nocnenneit PLL npeapizyimero mo xoay ABHXeHHs noe3aa OI0oK-ydacTKa
Hepel rpaHHYHbIM CBETO(GOPOM.

Ha cranuun b (mpueMa) nipuMepHOTO MEPETOHA B 3dBUCHMOCTH OT IMONAPHOCTH TOKA B
yeTBepTOi MuHeHHoM nenu (24J14—24Y0J14), pukcupyemoii AByM# NOC/IENOBATENBHO COSIH-
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HEHHBIMH THHeRHbIME perte 2U4JT1 u 2U4J12, BkmiouaeTcs 1enb DUTAHUA JTHHERHOTO MOBTO-
pureast JI124[110 pene 24110 nocrennel P 61ok-yuacTka 8 WIN 1elb NHUTAHUA STUHEHHOTO
nosropurens JI8b—83Y pese 86 u 83V, oTHoCAIMUXCS K BIOK-YUACTKY 8 W €ro 3alUTHOMY
vuactky 83V, [TonsgpHOCTh TOKA B YeTBEPTOM NUHEHHOM el (OPMHUPYETCs Ha CraHIuu A
(oTnpaBiIenus) KoHTakTaMu pene 24110 peabcoBoii nenn 24I1 6nok-yuacrka 8.

[Tamas auneinas yens TpeIHa3HAUEHd /IS Nlepeaadu UHPOPMALIMU Hd CTAHUMIO IPHEMA O
COCTOSHMU PaCITOIOKEHHBIX HA CTAHIIMU OTNpaBieHus peic b 6a0k-yuacTka, npeasiytyiero no
XOIY ABIDKEHHs M0e3/1a Nepe/] FPAHUYHBIM CBETO()OPOM, U HCTIOJHUTEILHOIO PElle UCKYCCTBEH-
HoM pa3genku neperona PU (puc. 4.26).

Hnpopmanun o cocroanuu pene b uenonbzyeres B cxeMe GIOKHPYOWETO pejie 6110K-yaacT-
Ka, OrPAX/1aeMOro I'PaHHIHbIM cBeTodopoM. MHdopmauus o coctosuuu perte PU ucnone3syercs
B CXeMe Pd3MblKaHUS HIOK-YyJACTKOB NIEPErOHa B 11€[M MUTAHUS UX GIOKHPYIOLUIMX Pefe, KOTO-
phIe PACIIONOKEHbI B 30He OTBCTCTBEHHOCTH CTAHIMU MIpHUeMa.

Ha cranuuu B (MTpHeMd) NpUMEPIIOTO MEPEroHd B 3aBHCUMOCTH OT MONAPHOCTH TOKA B NISITO#
auHeiol penu (2UJ15—2Y0J1S), xortopast dukcupyeTcss AByMst NOCIHEA0BATEIBLHO COEAMHEH-
HbIMU TUHCHHBIMU pene 2USJT1 u 2USJ12, BismiodaeTcst 1enb MUTAHUS TMHERHOI'0 IOBTOPUTES
J18B Gnokupy:omero pene 85 6;10k-yJacTka 8 HIM 1ienb NMTaHUs JMHEHHOTO noBTOpUTens JI2UPH
peite 24PH. TonsAprocts TOXA B NATOH JTMHCHHOM 1ieny hopMUpyeTCs Ha CTaHIMKU A (OTIIpABJie-
Hus) KoHTakTaMu pene 2UPH. Pene 2UPY sximiovuaeTcs npu HEOGXOAUMOCTH MCKYCCTBCHHOIM
paslenky neperoHa HaXxaTUEM JIEXYDPHBIM IT0 CTaHLMM rpynioBoi knonku ['PC u kHonku 2YP
BTODPOTO MYTH NEPErOHA. 3aMKHYThHIH GPOHTOBOH KOHTAKT pesie 2UPU wiu ero nuyeliHoro no-
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sropurens JI2UPY Bri3biBacT cpabaThiBaHUe GIOKUPYIOLIEro pelle, HEMb {IHT4HUS KOTOPOro
[OCTe NPOXOAA N0€3/1d HE BOCCTAHOBHIIACD.

Illecmas auneiinas yens (puc. 4.27) npeaHasuayueHa s nepeadn UHQOPMALIMU O COCTOAHUU
peiie PaBUABHOIO 3dHATUA NYTH 113 rpaHUYHBIX PENBCOBBIX 1ENEd B 3ABUCUMOCTH OT HaIpas-
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Puc. 4.27. Cxema wecToi auHcitnoii uenu aBTrobnokuporkn ABTLL

nenus ApwxeHns. MudpopManns nenonssyercs V1A CBOSBPEMEHHOTO BKIIIOMEHNS KOAOBO-BKIIIO-
qajolero pene KB npu npaBHibHOM 3aHATHH IOE3[A0M PelbCOBOH LELM.

Ha cranuuu B (1iprema) mpUMEpHOT O reperona B LecTyo inHekHyro terts (24J16—2Y0J16) sotro-
YeH JIMHEHHBIA nosToputens J124T13 pacnonoxeHHOro Ha craHmMk A (oTrpaBneHus) pene 24113
DpoHTOBBIM KOHTaKTOM peiie J124113 npu ycraHOBICHHOM 1PAaBUWIFHOM HATPABIEHUN JIBWKCHHS
TIO NIEPErOHy KOHTPOIMPYETCH 3aHATUE TIOE3OM PelIbcoBOH 1enu 2411, pacmonoXeHHoi nepen rpa-
HHYHBIM CBCTO(GOPOM 6, M BKITIOUAETCH MMTAHUE MPYHIIOBOTO KOIOBO-BKIIOUaoero peie 16—22KB
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Bnox-y4acrtka 6. JIuueiinsrii 1oeTopurrrens J122113 cpalaThiBaeT aHATOTHIHBIM criocoOoM NpH ABH-
WEHUU IO TIEPETOHY B HENPABIWIIBHOM HATIpaBieHMH. Ero KOHTaKTOM 3aMBIKACTCH 1Lielib MHTAHUS
pene 24-—30KB, obecneumnparoLuee NMOChUIKY k0n0BbIX curHanos AJIC B penbCoBYIO JIMHIIO 010K~
YYAaCTKa, B COCT4B KoToporo BxoasaT PLL 24T1, 2611, 28TT u 3011

Ceodbmasn auneidinas yens TIPCIHAZHAYEHA [T Tiepeqady HHOPMalnm o cocTonHHH penie 3Y u
3VH 3amuTHOro y4acTKa 3a I'paHHYHBIM CBETO(HOPOM B 3aBUCUMOCTH OT HAlIPABIICHUS JBHXKE-
Hust (puc. 4.28).

Vindopmariun 0 cocTosHUM 3aIUTHOTO YUACTKA UCTIONb3yeTen B cxeMax pene T10 u T13 Gnok-
YYACTKA, OIPAXAAEMOro IPaHHUHBIM CBCTOGOPOM, M B cxemax pente T13 n rpynnosoro penc KB
OIoK-y4acTKa, PENbLLYIero Mo OTIIOLEHHIO K HA3BAHHOMY.

Ha cranmmum A (oTrnipaBsnenivs) B cenbMyio JrHeRHy0 tenb (24J17—2YO0JI7) BKIioueH TUHeH-
HEIH noBTOpUTENb JIG3Y pacnonoxeHHoro Ha cranunu b (mpuema) penc 63Y. KontakToMm pene
JI63Y npu ycTAHOBIICHHOM TIPABIIGHOM HANpPABIIEHUU JIBMXKEHWS MO TIEPETrOHY KOLITPOIMPYETCS
COCTOSIHHE 3amMUTHOTO yuacTKa 63Y B cxemax penc 10 n I13 6rmok-yuacTka 6, a TAKKE B CXEMAX
pene T13 1 pene 24—30KB Omok-yuacTka 8.

Bocemas auneiinas yens NpelHA3HAUCHA JUTS TIepeady MHHOPMALHU O COCTOSHUM NOTIONHU-
TENBHOTO PEJIC NMPABNUIIBHOIO OCBOGOX/ICHNS PENbCOBBIX LEIEH 3alIMTHOTO yY4acTKa 3d IPAHHY-
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Puc. 4.28. Cxema cenpbMoi nuueiiHol nenu aeTobnmoxkHpoBku ABTL
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IlponyckHas cnocoGHOCTD XKene3HOTOPOKHOTO Yy4ACTKA ONpeqeseTcss Hau GoJIbLUMM HHCIOM
noe3/108 (ap Moe310B) PacyeTHOH Macchl, KOTOPble MOTYT OBITh MPOMYUIEHHI 38 IUHHILY BpeMe-
HU (CYTKH, 4ac) NPy ONpeeIeHHOM TEXHUUeCKOH OCHAIIIEHHOCTH ¥ NPUHSATON] cHCTeMe opranu-
3aumuu ABuwkenus. IlponyckHas cnocoGHOCTD onpejlensercs npy N60M Tune rpaduka ABuKe-
HUS M0€310B, KOTOPLIT MOXKeT ObITh NPMMEHEH HA ITOM YYacTKe.

Ha nponycknyio cnioco6HOCTb NEperoHOB OKa3bIBAIOT BIWNHIC CTAHIKOHHbIE HHTEPBANbI, KO-
TOPBIE ONPEAENSIOT OTAENLHO JUIS KXo} rOpIOBHHbI CTAHLUK KAaK HAUMEHbLIEE BPEMS, HeOO-
XOAMMOE Ul MPOM3BOICTBA BCEX OMeEpalnii, CBA3aHHbIX C TPUEMOM, OTIIPABIEHUEM U MPOMYyC-
KOM MO€3710B Npu cobmoiennu tpebGoBaHuit [1pasun TexHudycckoii sxcrnyaranun (ITT3) n
TeXHHYECKO-pacuopsaauTeiastoro akta (TPA) cranimu.

OnpeneliM MPOMyCKHYIO CMIOCOGHOCTh NEPErOHa ¢ NApaJUIeNbHbIM MPahikOM JIBIKEHHS NTOE3I0B
[pY MOTYaBTOMATHYECKOH BIIOKMPOBKE U CTPENKaMK PYYHOTO YIIPABJIEHHs Ha CTAHIMH U1 OTHOMYT-
HOTO MeperoHa no hopmyne

Npap =TT,

rae 7 — 4ucno MEHYT B cyTkax (1440 mun). T, — neproa rpaduxa. MHH.
Mepuon rpaduka T, HAXOJAT U3 NAPHOTO HENAKETHOTO TpaduKa:
Tu = tl + I + Ta + g + Tpm
rae {1’ f: — BpEeM4A X0Aa COOTBECTCTBCIIHO YETHOIO YU HEUETHOTO MOE3I0B MO MEPErOHY, MHH, T/\' TB -
CTaAHIHWOHHBIC HITEpBAIBl MO CTAHUHAM Awn B', ‘L'p 3 nonpasKa na pasion i 3aMCLICHUE 110C3108,
MMETOITINX OCTAHOBKY Ha CTaHUMsiX A 0 b (OpHeHTHPOBOUHO 3 MMH).
Ecnv gononHuTenbHoe Bpems 0603auuTh X1, TO HOIYUYHM

LT=1, v 15+ 1,
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HBIM CBETO(QOPOM B 3aBUCUMOCTH OT HAIMPaBJICHUA IBHXeHHA (puc. 4.29). MHPopMaLIHa HCIIOIb-
3YeTCA B CXEME MPABUJIBHOIO OCBOOOXACHMS PENTbCOBBIX IIETEH BJIOK-y4acTKa, OrpaxaaecMoro
rpaHUYHBIM CBETO(POPOM, H PENbCOBBIX LIENEH €ro 321MTHOrO y4acTKa.

Ha crannuu A (OTIpaBIIeHUS) IPHMEPHOTO NIEPETrOHA B THHeHHY o 1ienb (2HJI8—2YOJI8) Brito-
yeH JTHHeHHbH noBTOpuTens JI224I10 pacmonoxeHHoro Ha ctaHuud b (mpuema) pene 22a110.
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Pene J122111O npu yCT4HOBICHHOM NIPABIILHOM IBH)KCIIHM HA TIEPETOHe YHACTBYCT B CXEME Ipa-
BHILHOTO OcBoOOkaeHus nytu (I10) 6nok-yuactka § v 3atuTHOro yuacrka 63V.

Ha cranuuu b B yKka3aHHYIO JMHEHHYIO LENb BKIIIOUeH JTHHEHHBIH nosroputens J124aT10.
Pene J124a1TO npu yCTaHOBIEHHOM HENPABUILHOM JBHXEHUH MOE3/10B MO MEPETOHY YUACTBYET
B CXEME NPaBUIIbHOTO 0cBOOOXKICHMA MyTH GNOK-y4acTKa, B COCTaB KoToporo Bxoxar PL 1611,
1811, 2011 u 2211, u 3a1MTHOTO y4YacTKa, BKovarowero PLL 2411 u 26I1.

KpoMe yKa3aHHBIX THHEHHBIX LIenei 119 M3MCHEHUS HAIIPABJICHUA OBMKEHUS B YCTPOHCTBAX
ABTL] npyMeHsCTCA THIIOBAS YETBHIPEXNPOBOIHAS CXEMa CMEHBI HAIIPABJICHH s JUls KAXK10r0 MyTH
neperosa (cM. r1.3). B oTaM4Mc 0T KogoBoi aBToONOKHPOBKH B ABTLI KOHTPONbL penbcoBbIX
HeTel OCYLIECTBIIAETCH CTaHIHOHHBIME YCTPOHCTBAMH, MOITOMY B LIEMH CMEHBI HAIPABJICHHUS
HCTIONB3YETCA KOHTAKT 001iero MOBTOPUTENS TIYTEBBIX PENIE, PACTIONIOKEHHBIX HA JaHHOM CTaH-
. Cxema poexTHpPYeTCcsa Mo TUIoBbiM Ykasanusam ['TCC 11-228-94,

TIpy M3MeHEHNM HATTPABRIEHUS TBIKEHMS NOC310B H4 MEPErOHE MUTAIIHE U DEJIEHHbIE KOHIbI
PeNBbCOBBIX LIETIEH TOHABHON HaCTOThI HE MIEPEKITFOYA0TCA. PaboTa pebCoBBIX LIEMeH He 3aBHCHT OT
YCTARHOBIEHHOr0 HAlPABIICHNA nBIDKeHNsI. KOHTAXTaMu pesie OTIPABIICHUS M IIPHEMA TepeKIIioda-
OTCS CHITIANIBHBIE, TMHEAHDBIC U IPyrHe CXeMbl, 4 TAKXKE OllpeJC/ICTCS HAIPABIICHHE NOChUTKH KOO~
Boro curgasia AJIC TIpH 3aHATUH pelIbCOBOM LIEITH — € MHTAIOWIETO WM peneiidoro xoHuor TPLI.
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Cmpyxmypuas cxema AICH. B cucteme AJICH uncnosoro koza (puc. 9.11) koaupytomueit
annapatypol, YCTaHOBIICHHOH y KaX/I0ro IPOXoaHoro cBetodopa, ABIAIOTCA KOZOBBIH [1yTe-
Bo#t TpaHemurTep KITTIHI u rpancMuTTeproE peite T. BrIOOp CHMHATBHOMO KO/Id [IPOU3BOIUTCS
cxemoli koaupoBanua CK, cocTaBneHHOH M3 KOHTAKTOB CUTHANIBHBIX U OTHEBBIX pejie.

TIpn 1pOXOXKIEHUA CUIHABHOTO TOKA I10 PEIILCY BOKPYT HETO 00Pa3yeTes 1IEPeMEHHOC MATHHTHOE
110JI€, OXBATHIBAIOIIEE IPHEMHYHO KATYIIIKy, B KOTOPO# MHIYKTHpyeTca nepemennas IC. Hanpasie-
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HHE TOKOB B KAXJIOM pelIbCe BCTPEYHOE, NIOITOMY MHAYKTHpOBaHHBIC I C MMEIOT BCTpeUHOE
HamnpagieHue. B crydae HecornmacosaHHoro coequHenus Karymek 3tu 34C 6yayT aeicTrosarts
BCTPCYHO M B3AMMHO YHHUYTOXKAThCH.

JList IpaBUIIBHOTO NPHEMA KOJAOBOTO CHTHAIA KATYUIKH COEAMHSIOT TAK, KAK NOKA3aHO Ha
puc. 9.11, 6. Tlpu sTom uHaykTHpOoRauHble 3]C neHCTBYIOT COTTACOBAHHO H CO3AAIOT CHTHAJIb-
HBIA TOK /, npoXosiuii yepes ycunurens Y. Heo6xo1umMo yHHTHBATE, YTO 11O PENBCOBBIM HU-
TAM OXHOBPEMEHHO C CHTHAIBHBIM IIPOXOJAMT TATOBHIH Tok. TAroseid TOk [, npoxoas yepes
npoccens-Tpanchopmarop AT, pasBeTBasercss U NPOXOAUT IO KaXIOH PeTbCOBOH HHUTH B OA-
HOM HarnpaBjieHUH. ["apMOHHYECKHe COCTARISAIOIME TATOBOIO TOKA CO3AI0T BOKPYI KaXIOTO
penbca NepeMeHHOe MArHUTHOE TI0NIe, OXBATHIBAIOMIEee NNPUEMHBIE KATYIIKH IOKOMOTHBA. B Ka-
TYyMIKax [P COTNIACOBAHHOM HATIPABIEHHUM TATOBHIX TOKOB B KaXKIOM pelbce MHAYKTHpPYETCH
3J1C Takxke COINIACOBAHHOTO HAIpABIEHHs. 3a cYeT BCTPEUHOTO COEAMHEHHMS NPHEMHBIX KaTy-
urex 3TH 3/1C B3aUMHO KOMITEHCHPYIOTCS M HE OKA3bIBAIOT BIMSHHUS Ha NPHEMHBIE YCTpOHcTBA
nokoMoTHBa. Tpu npooaLHO aCHMMETPHH BO3HUKAET PA3HOCTH BETUYUH TATOBBIX TOKOB, IIPO-
TEKAIOWMX MO KaXIOoH penscosoit HUTU. [TosToMy nonaHon komnencauuu D4C B KaTyllKax He
IIPOHMCXOAMT U MOABISIOTCS MelllalolliMe BIUSHUS TATOBOTO TOKa Ha ycTpoiictea AJICH.

ITosHas acHMMETPHS TATOBOTO TOKA NMOABIIAETCA B OAHOHUTOUHBIX PEIBCOBBIX LIETSAX HA CTAH-
uHsx (puc. 9.11, 8). TaroBeli TOK NMPOXOJUT TOJIBKO MO OAHOW PENbCOBONM HUTH M MHAYKTUpYET
3/C TonbKO B OHOM NPHEMHOI KATYLIKE TOKOMOTHBA. 3a CYCT CHIIBHOTO MCUIAIOMIETO BIHS-
HH3 TATOBOrO TOKa OJIHOHUTOYHBIE PETbCOBBIE LIeNIH HA CTAHIMX He kKoaupyloTces u AJICH npu
MNPOXOXKACHUH TIOE3AA 11O 3TUM PETLCOBBIM [1elIAM He paboTaer.
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Puc. 9.11. CtpykrypHas cxema ycrpoiicts AJIC yuciaoBoro koaa
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Ha craHumax K riiaBHOMY KOIUPYEMOMY ITyTH MOTYT IIPUMBIKATh CTPENKH IIEPEKPECTHBIX Che3/I0B.
B npesenmax penncoBoil HENH CTPeroK € NepeKPecTHHIME Che3laMi YCTPAUBAIOT HEKOIUPYEMBIE OTHO-
HHUTOUIIBIE PETBCOBBIE LENH. [|/I51 KOAUPOBAHUS TAKUX CTPEIOYHBIX YYACTKOB UCTIONB3IYIOT LTek ],
yKIaasIBaEMBIi BAOIb PelTbCOBBIX HUTel yuacTka (puc. 9.11, 2). KonuposaHHsIii Tok nofaercs B
uiteiid yepes Koaosslit TpanchopMarop KT. BemuuuHy KogupoBAaHHOTO TOKA MOBBILIAIOT, YTO-
651 06pa30BaTh BOKPYT LLICH}A JICKTPOMATHMTHOE TOJIC AMs Hage/leHus B NPUEMHBIX KaTyuI-
kax I C TpebyeMoli BCTUYUHE U CKOMIICHCHPOBATSH BIsiHUe D/1C oT TAroBoro Toka, MpoxXoas-
HIETO 110 OAHON PenbCOBOW HUTH NMYTH. B

Konogwiii Tox ot npuemasix katyiek [TK npoxoaur yepes gpunstp P, BACTPOCHHBIH Ha YaCTOTY
CHTHAIILHOTO TOKA H HE TPOHYCKAIOMIMH TOKH PYTHX YacToT. [Tocne ¢ypTpa HMITYTIBCHI IlepeMeHHO-
O TOK4 IPOXOAST Yepe3 YCHIMTeNb Y, B KOTOPOM IIPOUCXOIUT HX YCHITeHHE M OTHOBPEMEHHO Npeob-
Pa30BaHKe B MMITY/TBCBI IOCTOSHHOTO ToKa. OT 3THX MMITyTBCOB pafoTaeT UMITYIscHOE peste M n nepe-
[naeT ux B fiettidpaTop JLL, KoTopslii IpoH3BOAKT Aen(PUPOBAHKC YUCIOBOTO KOJA.

[prsimmn aemudbpHPOBAHHMSA OCHOBAH Ha ONpe/IelIeHMH YHCIIA MMITYITBECOB B KOOBOM LIMKTIE M BKITIO-
eHHH CUTHATIBHBIX Pelie, yIPABIIOMMX OrHAMH TOKOMOTHBHOTO ceeTodopa. Hanpumep, npH npu-
eMe koga KOK oTcunTeBaeTest 01MH HMITYNIBC U cpabaThisaeT perie KK, primiovaroiiee Ha TOKOMOTHE-
HOM CBETOGHOPE KENTHIN OTOHB ¢ KpacHBM. KooBbIe HHKITEI pa3nensioTcs yTMHEHHBIM HHTEPBAJIOM.

Cxema srmoucHus orreit JIC KOHTAKTAMM CHIHATBHBIX PEJIC (CAMU Pelle He TTOKA3aHbl) NPUBe/Ie-
Ha Ha puc. 9.11, ). TTpu npueme koaa XK 0OTCUNTBIBAIOTCS /1BA MMITYJIbCa, cpabaThiBaloT pene KOK u XK
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1 BKTo4aroT Ha JIC kelTThIi oroHb; Ipy IpHeMe KoAa 3 OTCYHTBIBAIOTCA TPU UMITYIBCA, CpabaTbiBa-
1ot pene KK, XK u 3 u sxmovaror va JIC 3erenblit orons. bonee pasperaroumit orons JIC Brioua-
€TCs NpH GOMNbIIEM YHCIEe BO30YKICHHBIX CUTHATIBHBIX peJie, YTOOBI ITPH OTKA3€ OHOTO K3 HNX Ha
JIC Brmrowvics MeHee pa3pelIalOliii OTOHB M BRIOMHSTHCE TPeOoBaHUS 1o obeciedeHHIo Ge3o-
MACHOCTH JIBM)KeHHs TIOE3/10B.

YTo6sI IpeayNpeuTh 11POE3/ 3aKPbiTHIX CUTHAIIOB WM OTKPBITHIX CHTHATIOB C HEOIyCTUMO
BBICOKOH ckopocTsio, ycrpoictBa AJICH na 1oKOMOTHBE fONIONHAIOTCA YCTPOHCTBAMM aBTO-
cTona. 3TH ycTpoiicTBa Mo crnocoby Bo3aelcTBHA Ha TOPMO3a MOTYT OBITH CIelYOMUMU:

yempoticmaa ¢ KoHmposem DOUmMensHOCHIL MUWUHUCIA U HEADCOTIOMHO OelCMBYIOUM AamMocmo-
nom — B clIydae cMeHEI nokazanuit JIC ¢ Gonee pa3pelaloinero Ha MeHee pa3peLaolilee 10Ka3aHue
BKJIIOUAETCA NpeaylpeXkKAalonii CBUCTOK. ECiM MalmHUCT B Teuenue 6—S8 ¢ mociie Havyana ack-
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CTBHS CBUCTKA ITOATBEPKIAET CBOIO OIUTEIBHOCTE KPATKOBPEMEHHBIM HAXKATHEM PYKOATKH GAH-
TenbHocTH PB, TO aBTOCTON OTKITIOUAETCS U aBTOCTOMHOIO TOPMOXCHHS HE NIPOHCXo/MT. Ma-
LIAHUCT MYTEM CITYXeOHOTO TOPMOXEHHUS NPOU3BOAUT OCTAHOBKY MOE3Aa NEPEA 3aKPbIThIM CUT-
HanoM. EcTu MaIMHKCT B TeueHHe 6—8 ¢ He MOATBCPAUT CBOIO OAMTENBHOCTh HaxkaTueM Pb, To
BKJIIOUAETCH aBTOCTOM U NTIPOMCXONT 3KCTPEHHOE TOPMOXKEHHE NMOE31a;

VYCMpPOUCmEa ¢ KOHMPO.IeM CKOPOCmuU u abcomomito deiicmeyiouum asmocmonoM — 3KCTPCH-
HOE TOPMOYCHHE OCYILIECTBIAETCS IPU COMMKEHUH 1103/10B C NPESTCTBHAMH, A TAIOKE B Clyda-
X MPEBBILLIEHAS PAKTHYECKOH CKOPOCTH HaJl CKOPOCTBIO, C KOTOPOH pa3pellaeTcs Ipoe3s CBETO-
(opa c NaHHBIM CHTHAIBHBIM NToKazanueM. [ToaTBepxacHHe GANTENBHOCTH HaXAaTHEM PYKOSTKH
OAMTENBHOCTH HE HCKIIFOYAET aBTOCTOITHOIO TOPMOJKEHHS.

Ha puc. 9.11, @ nokasaHo BKIIOYEHHE aBTOCTOMA C KOHTPOIEM CKOPOCTH ¢ MOMOIIBK KOHT-
ponbHoro oprasa KO. B 5TOM oprane cpaBHUBAIOTCS ABE CKOPOCTH: 3a/laHHas V,, KOTOpas orpe-
nenserca aelMdpaTopoM nocne paciuiMppOBKU NTOCTYNAIONIETO CUTHANBHOTO KOAa, U GakTHuec-
Kast Vcb’ KOTOpas M3MEpSIETCs ¢ NMoMOoILbLK cKkopocTeMepa CK, yCTaHOBIACHHOTO Ha TOKOMOTHBE.

Bennuuna 3a1aHHOM CKOPOCTH ONpEAeiSeTCs OKa3aHNeM ITyTeBOro CBeTodopa, k KOTOPOMy
MPUOIKAETCS 110€371, U NOIMYCTUMOM CKOpOCTBIO Mpoe3aa cBeTodopa ¢ AaHHBIM MOKA3AHUCM.
Ecnu pakTHUYeCKas CKOPOCTh OGOMNBIIE 33 JaHHOM, TO BKIIOUAETCS dBTOCTOI M IIPOM3BOAUT IKCT-
PEHHOE TOPMOXEHME /10 1TOIHOMH OcTaHoBKM moe3na. Ecmm ke dakTiyeckas CKOpOCTh MEHbIIE
33AaHHOU, TO ABTOCTOI CTAHOBUTCH HEAOCOMIOTHO ACHCTBYIOMMM M OTKIIOUAETCH OJHOKPAT-
HBEIM WM NEPUOAHUCCKUM HAXATHEM PYKOSATKH GAMTENBHOCTH.

s noBbileHns OAUTENbHOCTH MAIIMHKWCTA BBOAUTCH MEPUOANYECKOE HAKATHE PYKOSTKH
G6aurenbHOCTH. HaunHas ¢ MOMEHTA nosBAEHU HA IOKOMOTHBHOM CBETO(OPE XKEIATOTO OTHS €
KpacCHBIM, @ 3aTEM KPACHOTO OTHS, OT MALIMHKCTA TpcbyeTcs nepuoanyeckoe, depes 15—20 c,
H#XXdATHE PYKOATKH 6anTeabHOCTH. Ha Bee Bpems ABHXEHHS MO yUacTKy, 060pyJ10BaHHOMY aB-
TOMATHYECKOH TOKOMOTMBHOM CHUTHANIM3AlMEH, KPOME HacTOH IpoBepkH OAMTENBHOCTH, Yepes
15—20 ¢, BBOAMTCS peakas poBepka HaUTENbHOCTH yepes 60—90 c.

Heo6X0aMMOoCThb NMepHOANUYECKOTO HAXKATHA PYKOSTKH 6AUTEILHOCTH HANIOMHHAET MALIMHH-
CTY, YTO TIY>KHO MPOM3BECTH CHUXKEHHE CKOPOCTH A0 3ajaHHOH nipu ropenuu Ha JIC xentoro
OTHS ¢ KPACHBIM WIN KPacHOTO OTHs M IO/UIEPKHBATh 3TY CKOPOCTh Ha BCE BPEMS JBIKSHHS TIO
B0K-yuacTKy. B ciyuae mpeBbILIeHuUs CKOpocTH depes opraH KO Bkmiouaercs 6enas jlamiia fpe-
BbIlIeHHA cKOPOcTH JITT M MALIMHHUCT NOMKEH HCMEINICHHO IPUCTYIUTE K TOPMOXKEHHIO.

Jlns BBemcHUsA aBTOCTONA B ACHCTBUE MCIONb3YCTCS JNEKTPONHEBMAaTHYECKUH Knanan DITK,
YIPABIAIONM A YCTPORCTBOM, COOBUIAIOLIMM TOPMO3HYIO MArHCTpaib ¢ arMochepoit. HopMaiibio
ATIK Haxogurcd B BO30YKICHHOM COCTOSHMM, MOJy4ds NUTAHKUC I10 NMEKTPHUUECKOM Nenu U3
kouTpoasHoro oprana KO. IMpu cMere na JIC 6onee paspernaioniero MoKka3aHus HA MEHCC pas-
petaromee B KO anextpuueckas uens IIIK Beikiroyaetcs. [locne storo B Teuenne 5—7 ¢ B
DTTK npoucxoauT paspsi kaMephbl BBLAEPKKH BPEMCHH Y€PE3 CBUCTOK, NPeayIpexaaloumi Ma-
LIMHUCTA O BO3MOXHOCTH cpabaThbiBaHns aBTOCTONAa. MalMHUCT B TCYCHNE 5—7 € AOJDKEH N0A-
TBEPAUTE CBOK GAUTENBHOCTh MyTeM ojgHokpatHoro Haxatus Pb. IMocne storo 8 KO BHOBB
3aMBIKAETCA 3NeKTpHUeckas uenb ITTK u aBTocTON HE cpabaThiBaeT.
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Ecin MalIuHMCT He MPOU3BEAET HaXxaTHs pyKostk Pb, To nocne nonHoro paspsiia kamepsbl
BBIICPXKKHM BPEMEHH NTPOM30M/IET OTKPLITHE CPRIBHOTO Knamana, Uepes OTKphITHI Ki1amnaH Top-
MO3Has MArHCTPAITh COOBINACTCA ¢ aTMOC(hEepoit i IIPOHCXOANT IKCTPCHHOC TOPMOXKCHUC 10 110J1-
HOH OCTAHOBKH NOE3/4. HpeD,OTBpaTHTL HAYaBLIECCs ACHCTBHE ABTOCTONA HAXKATHEM PYKOATKH
PB MalllWHKCT He MOXET.

C moMeHTa BKTIOYeHHA cBHCcTKa DITK fipu rmorepe 6ANTENIbHOCTH MALIMHUCT MOKET HaXKaTh
pykosaTky PB H OTKIIIOUMTE aBTOCTOII, HO ClTYEOHOI'0 TOPMOKEHHS HE IPOU3BOIUTD. JTO MIPH-
BE/IET K ONACHOCTM MPOe3a CHIHANA ¢ KpaCHbIM OTHEM. YTOOb! HCKIIIOUHTD TAKYIO OITACHOCTD
1 1IOBBICUTh GE301TaCHOCTb JABHUXKEHHMH 110e3710B, B cucteme AJICH BBeneHEI KOHTPOTIB CKOPOC-
TH ¥ IPOBEpPKa GANTENBHOCTH MalMHNCTa. KOHTPOIMpPYIOTCS CleflyIonme A0MyCTHMBIE CKO-
POCTH MPOCIICAOBAHNS TTyTEBOTO CBETOGOPA: C KENTHIM (HEMUTAIOIIMM) OTHEM IS 11acCaXHup-
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Torma npomyckHast cHocOOHOCTb OJHOIYTHOIO MEPETroHa

1440
NAB™ .
RN

Tlpu nomyaBTOMATHUECKOH GJIOKMPOBKE M CTPEIIKAX pYYHOTO YIIPABIEHHSA Ha CTAaHLMK 2T = 9 MUH.
Eciii Bpems xoz1a moezna Mo Neperody COCTaBmAeT 18 MMH, To porTyckHas CrocoOHOCTS OHOMYTHOTO
YYACTKA COCTABUT

N

1440
= =32 Taphl MOE3/0B,
TAB 18+18+9 P

a OIBYXNyTHOI'O y4acrka
0 T 1440

N, = =68 nap noesnos.
+rp_} 18+3 P

NAB ™~ 1

Bonpmoii uurepBan Mexy noes3qaMH NPH NMOJydBTOMATHYECKOH GnokupoBke ofyciopiusa-
€TCSl pa3rpaHNYEHMEM NOE3IOB HA BCIO JUIMHY NEPErOHA MEXAY CTAHLMAMU. YMEHbLINTD UHTEP-
BaJl H YBEJIMYHTB IIPOTYCKHYIO CHOCOOHOCTh MOXKHO PACHIOJIONKEHHeM GIOKMOCTOB HA TTePEroHe.
Torza nonyrHo cnenyroiine noesxa OyayT pasrPAHHYMBATBCS IIMHON MEXTIOCTOBOrO Y4acTKa,

a He JJINHOM Bcero TIEpEeroHa.
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CKHUX 110€3/10B He 6onee 80 km/u, 115 rpy30BbiX Moe3108 — He 6osee 50—60 kM/u, ¢ KpACHBIM
ortieM - He csbime 20 KM/Y JUIS NOE3/10B BCEX KaTeropu.

[TyreM BBC/ICHHS ABYXCTYIICIFHATOrO KOHTPOIS AOITYCTHMOM CKOPOCTH YCTAHABIIMBAIOTCA A1BA Pe-
KuMa JICHCTBHS ABTOCTONA: HE aBCOMOTHBIM, Koraa nocne navana aedicrsus cuctka K omHo-
KPATHBIM WIH MEPHOIHYECKHM HAXKATHEM PYKOATKH OAMTEILHOCTH aBTOCTOI BBIKIOUAETCS. @ CITy-
KCBHOC TOPMOXKCHHC TIPOM3BOIMT CAM MAIIMHUCT, H AGCOMIOTHBIN, KOT1a ABTOCTO! CpabaTsiBacT
[IPM [IPOCTIEI0BAHNH TIOE3/10M IyTEBOro CBETO(HOPA CO CKOPOCTBIO BBHLIC JOMYCTHMOM, & TAKKE B
CITyuae MPeBBIIICHHS KOHTPOIBHOH CKOPOCTH [IPH CIEAOBAHHH N0€3/1a 110 G1oK-y4acTky. [Tpu abco-
JIFOTHOM JIECTBUM OTKITFOHYEHUE ABTOCTOIA HAXATUEM PYKOSTKHM OIMTEIBHOCTH HCKIIFOUACTCS.

Ha puc. 9.11, a nokazanbI Bee cBs3H MAUIHHKUCTA ¢ yerpoiicramu AJICH 1 aBToSm0KupOBKO#:
1 ¥ 7 — BU3yanbHOE BOCIIPUATHE MOKA3AHHI YTCBOTO H TOKOMOTHBHOTO CBETO(OPOB: 2 — BOC-
[IPUSTHE 3aTOPAHMA JIAMIIbl KOHTPOIIS TIpeBbIleHUs ckopocTu J1I, 3aroparoLieiics o HOBpPEMEH-
HO ¢ BKoueHHeM cBHcTKa DK H yKa3bIBAIOIIEH Ha HEAOMYCTUMOE NPCBBILIICHHE CKOPOCTH H HE-
06X0AMMOCTh HCMEIIEHHOTO CIYKCOHOTO TOPMOMKCHHS, HHade BCTYIMT B JICHCTBHE aBTOCTON H
MPOU3BE/ET IKCTPEHHOE TOPMOKEHHUE 110€3/1a /IO TTOTHOR OCTAHOBKH; 3 — BH3YanbHOE BOCMIPHATHE
nokazanHs ckopocTemepa CK o pakTHueckoli CKoPOCTH IBIKEHHS NOE3/14; 4 — 110]Ib30BAHKE KIIFO-
yom DIIK 115 BoccTaHOBIEHHS ABTOCTOMNA TIOCIE TOPMOXKCHHS; 5 -+ BOCIIPHATHE MPETyNpex/iako-
mero 38ykoBoro ciraana K o BO3MOXKHOCTH cpabaTbIBaHWs aBTOCTONA; 6 — BO3OEHCTBHE Ma-
IIHHKCTA HA PYKOATKY GauTensHoctd PB /Uis npesorBpaienus aeiicTeus asTocTona; 8 19 —
YIPABICHHE TOPMO3AMH [TPH CTy’KEGHOM TOPMOKEHHH H YIIPaBJIeHHE ABUTaTeneM /I anexrpososa.

Bo Beex ciiyuasix cpabaTbIBAHUS aBTOCTOIIA NOCTE NOTHON OCTAHOBKH MO€3/1a MAITHHUCT 15 BOC-
cTanoBaeHU nelicTus DK noap3yeTcs KIIOYOM, KOTOPBIHM OH BCTABIISET U MPOBEPTHIBAET B 3aMKC.
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Hewugppamop. Haznauenue nemmdpatopos cOCTOUT B NEMH(PPALHY W peaTH3auiy HHPopMa-
LHH, COAEPKALIEACH B IIPHHUMAEMBIX C 11yTH JICKIPHUECKHX CHTHAIAX ABTOMATHYCECKOH JIOKOMO-
THBHOH curHamu3auuy. OCHOBHBIM JKCIUTYaTHPYEMbIM H BBIMYCKAECMBIM HPOMBIIIICHHOCTBIO JIe-
mmntparopom sisiercs jietmudparop tvia JJIKCB-1, HapaBHe ¢ KOTOPHIM IKCILTyaTUPYIOTCS TAKKE
nemudparopn THa JIKCA (MozepHu3upoBaHHble, GONee paHHUX BBITYCKOB), B3aHMO3aMcElide-
meic ¢ JKCB-1.

Jemndpans Tpex KOAOBbIX KOMGHHALHIL YHCIOBOIO KOA, BOCTIPOM3BO/AMMbIX KOHTAKTOM HM-
MYTBCHOFO perie yCHIIMTEIs, BEACTCS AKTUBHbIM CYETOM KAK HMITYTbCOB, TAK N HHTEPBAJIOB MEXITY
HUMH € IPOBEPKOH HATHYMS JIMHHOTO WHTEpBAIA KAaK 00S3aTEeNIbHOTO MPH3IIAKa KaXaoH Kojo-
BOM KOMOHHALIUH.

IMocneaoBaTCIBPHOCTE CMEHBI MPHHUMAEMBIX C MYTH CHIHAJIOB MOXET ObITh Moboi. OTcyT-
CTBHE CHTHAJIA TOKOMOTHBHOM CHTHAJIM3ALMN B PENbCAX, HEMPEPBIBHBIA TOK WIH MOCIEIOBA-
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TENBHOCTE UMITYIBCOB TOKA, HC PA3ACIICHHEBIX INHHHBIMY UHTCPBAIAMH, PACIICHUBACTCH ACLUIK-
PATOPOM KdK MPEKPAIEHHE NePeIaut CUIHATIOB.

TIpH retdprpOBAHIH CHTHATIOB KOHTPOIHPYIOTCH 0OPLIBBI MPOBOOB, HE3AMBIKAHUE KOHTAKTOB,
HecpabaTbIBaHKe pelte, 3aMnaHue skopeit pene Tuna KJIP, npakTHYeckH BO3MOXHbIe H3MEHEHHS 3a-
MeIUTEHHH pejte, MpoOIIecki MEHEE Pa3PELLIAIONIMX TOKA3aHHH rnpH cMeHax Gestoro orms Ha kpacsit. C
TNPEKPAILICHAEM HOCTYIUICHUS WEKTPHYECKHUX CHI'HAJIOB C ITyTH ACUMDPaTOp 3alIOMHHAET, 4TO Ha
JIOKOMOTHBHOM CBETO(GOPE 1OpPe 3eNeHbi WM KeNThI OroHb, H BKIIOHYACT Oerblii oroHs. B apyrix
CIyYasiX HPEKPALICHHS MTOCTYIUICHHS CHIHAJIOB BEJIET K MOSBNCHHIO HA TOKOMOTHBHOM CBeTOGOPE
Kpacrioro oris. CMCHa OrHsl HA TOKOMOTHBHOM CBETOGOpE NpH MpHEME C IYTH APYroro 3eKTPH-
YECKOTO CHMHANA WK TIPEKPAIEHHH ero MOCTYIUICHUS NPOHCXOXHT ¢ 3afepxkKolt Ha 5—6 c. D10
JIEITAETCS € LIENBEO NMPEAYTIPEXICHUA CAMOTPOH3BOIBHON CMCHBI OTHA {IPU NEPEPHIBE MOCTYIUIEHHS
CHTHAJIOB B TeUenHe 1,5 ¢ WK mpHeMe OTHHOYHOTrO DIEKTPHYECKOTO CUTHANA, HE COOTBEICIBYIO-
ILIEr0 NMOKA3AHHIO JIOKOMOTHBHOTO CBeTOdODA.

BpeMeHHEIe M 3MeKTPHUECKUe XapaKTePUCTHKY pelte nenmdpaTtopa AJICH nprBegers: B tab. 9.1.

Tabauya 9.1

!
OBosa- Conpo- 3::;;;;2:3':'585“ Hanpsokeune, B
ueme s | Thn pere THBICTIHC ‘hfxcno P
cxeme OGMOTKH, BHIKOB na cpabaThiBa-| oTmyckanus, | FoooT
Om=l % HA OTYCKAHHE | e e Bonee | me Menee Hud, H
Gonee

3 KAP1-M 650 11 400 0.03—0.05 0,07 6.0 28
KX KAP1-M 650 11400 0.03—0.06 0.07 6.0 28
K KAP1-M 650 11 400 0,07—0,10 0,07 6,0 28

b KJIP5-M 620 8400 0.05—0.15 0.07 3.5 28
11C KAPI-M 650 11 400 0.03—0.05 0,07 6.0 28
Cl CPI 330 5025 5,0—6.0 0,05 0.8 6
TIK KIapP6-M 420 5600 1.8—22 0,07 1,0 16

1 KAP5-M 420 6500 0,25—-0.28 0.07 34 24

1A KAP5-M 420 6500 0,31—0.34 0,07 30 24

2 KJPI-M 650 11 400 0.04—0.06 0,07 6.0 28
2A KIP5-M 420 6500 i 0.29—0.32 0,07 3.0 24

3 KIP1-M 280 1950 0,03—0,05 0,05 5.0 24
KC KPC 10 000 I 55 000 0,03—0,05 0,05 3.0 23
Pb Kari-M 280 280 0.03—0.05 0.07 4.0 17

Tpustewarus: 1. Bpems otnyckannst pene KC ¢ kosneHcaropamu tana K50-3B, 100 B emkoctsio: 250 mic® (Cyeye)
15 20¢; 500 mxd (C}OKHCB) 60- 90c:20mMxd(C2) 1 5¢c.

2. Pene TIK 1meet samerienne. 1.1—1.2 ¢ Ge3 koHTypa H 2.8 2.2 ¢ KOHTYPOM.

3. 3ameanenue pene | u XK npuseaeHo AA pene ¢ 3aMeUIAIOLIHMII KOHTYPaMH., .

4, Pesucropst | Br nMerot conpotusiennre Ry, = 503100 Om: Ry = 1502200 Om: RP‘ =39 kOMm; Ry, = 10 kOM;
Rp =10 kOm.

5. Kouzenicatops emkoctsio C4 = 0,25 Mr®, C3 = | mk®, C1 =200 Mx®D.

6. Anomst — Bee Trna J1226B.

Peami3aius coobiennit nelindpipoBaHHbIX CUTHANOB COCTOMT B BOCIIPOM3BEACHHH ncnmbpa-
TOPOM COOTBETCTBYIOUIMX NMOKA3AHHH Ha JOKOMOTHBHOM CBeTo(OPE U YTIPaBACHUM IPYIUMHU TIpH-
B6opaMu JIOKOMOTHBHOH CUIHAIM3AUMHY Ha JIOKOMOTHBE. KooBbIe KOMOMHAIIMK YHCIIOBOTO KOJA
Pa3THHANOTCA MEXJTy COBO0I YHCIIOM HMITYIBCOB, IOITOMY OCHOBOM IeLINGbPUPOBAHHS CITYKHUT CIET
YHCIIA MMITYJIBCOB B MocTynuBLICH Kombunarnu. Paciumngposka konoso# koMOHMHaIMHM nipoucxoaur
NOCNIE MOACYETA UMITYJIBCOB U UHTEPBANIOB B 3aBEPILAIOIICM KOAOBYIO KOMOWHAIIMIO [UIMHHOM WH-
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TepBaste. CyeT YmcIa UMITYJIbCOB BENETCS TPEMsI CUETUHKE-
MU UMITyJbCOB 1, 2, 3 1 ABYMs CHETYMKaMH MATIBIX HHTEPBA-
7108 1A u 2A (puc. 9.16). [locTymneHue K0a0BbIX KOMOHHA-
LA NpoBepseT pelie MOCTyMeHns: komOuHawmii TTK.
OTCYTCTBHIO MEKTPUYECKHUX CHIHATIOB COOTBETCTBYET HeE-
NpepLIBHOE CIENOBAHHE UMIYJILCOB O¢3 3aBepIUAlOIero
JMTMHHOTO MHTepBala (06A3aTENbHBINA NPU3HAK TS BCEX
KONOBBIX KOMOMHALMH), HENPEPHIBHBIA TOK B PellbCax WM
OTCYTCTBHE TOKA. :

IMpy nexkonpMpoBaHWM KOJOBLIX KOMOMHALIMI OT 3aMbl-
K4aHUS HpOHTOBOrO KOHTAKTA pente ycrmitens M uepe3 TbI-
JIOBble KOHTAKThI PeJIe-CHETUHKOB 3, 1A, 2A cpabarbiBaeT
pere 1, KoTopoe, 3aMbiKas HPOHTOBON KOHTAKT, LLIYHTHPY-
€T 3TH KOHTAKTHi. B MHTEpBase, ciienyloneM 3a 3THM HM-
IyJThCOM, HepPE3 TUIOBBIE KOHTaKThI pene M, 2. 1A, 3 1 pon-
TOBOH peste 1 cpabaThiBaeT peic-cueTurK 1A, KOTOpoe caMo
GIOXUpYeTCA uepes3 COOCTBEHHBIN (HPOHTOBOH KOHTAKT (IIe-
pexnouatouiics 6e3 0OpbiBa LENH) U THUIOBOH KOHTAKT
pevte-cuerdmka 3. Ecmu fetmdpupyeTcs KoaoBas KoMOHHA-
LMST DKEJITOTO OPHS C KPACHBIM C OJTHUM MMIIYIILCOM, TO B
HACTYTIMBIIIEM TIOCTIE UMITYIbCA JUIMHHOM MHTEpBAlE CHa-
Yaja OTIYCKAET SKOpb peric-CYeTIHK 1 M 0OpLIBAET CBOMM
PA3OMKHYBIIMMCS KOHTAKTOM LIENb pesie-cueTuMka 1A , koTopoe, Beiiepxas sameanenue 0,35 ¢, o1-
[yCKacT AKOPb B KOHLE LMKIIA.

Ecin xe sekonupyercs koMOMHAIMS ¢ GONBIIMM YHMCIIOM MMITYIIBCOB, TO 33 NEPBLIM HMITYJIb-
COM CJIe/lYeT HE JUTHHHBIN, 4 KOPOTKHH HHTEPBAI M, CIIEA0BATENLHO, pelle-CYeTUHK | He yeriepaeT
OTIYCTHTD sIKOpb. [103TOMYy, KOrZId OT BTOPOTrO MMmykca cpabotaer pene W, o uepes ppoHTo-
BblE KOHTAKTHI PeNle-CUeTUMKOB 1, 1A W ThUIOBbIE KOHTAKTH pelle-CYeTuuKoB 2A, 2, 3 Bo30yxna-
€TCsl peJie-CHETYHK 2 M CTAHOBUTCS HA Lielb CaAMOGJIOKHPOBKH.

B crenyloniem 3aTem HHTEpBasle Yepe3 THLTOBON KOHTAKT pesiec M M ppOHTOBbIC KOHTAKTHI pejie-
cuerankoB 2, 1A H 1 cosnaercs 1enb BO30YXIEHUs perie-cueTuHKa 2A, M OHo, cpaboTaB, OoKupyeT-
s yepe3 coOCTBEHHBIH PpOHTOBO#H KOHTAKT. B ciryuac, ecu pacimpOBbIBACTCS KOMOHHALIS Kef-
TOrO OTHS C IByMsI MMITYJIbCAMM, TOT HHTEpBaN Oy/eT JUIMHHBIM — Pelfe-CUCTUHK 1, He Tmomydast
HHTAHKUSA, OTIYCKAET AKOpb U OOPBIBAET LEMU GJIOKUPOBKH pesic-CUeTINKOB 1A 1 2A. Pene-cueTuux
1A 0OpbIBaeT 1elb GIOKHPOBKH Pee-CYETUHKY 2, KOTOPOE OTITyCKas! SIKOPb, 3dKdHUMBAET paboTy
pejie cyeTa B 3TOM LIHMKJIE C ABYMSI MMITYJIbCAMH 0 HAYasa CleyIoLIero KOpoBoTo IMKIA.

B ciryuae npueMa KOMOHHAIIMH 3€1EHOTO OTHS C TPEMS UMITYJIBCAMM TOC/E Bo3OYXKIEHUS BO BTO-
POM KOPOTKOM WHTEPBAJIC pelie-CYeTIHKd 2A cueT MpOAO/DKACTCS, TAK KaK 33 3THM MHTEPBATIOM
CeayeT TpeTHit MMITyJIsC. B yToM umImynbce cpabathiBaeT pere-cueTdHK 3 yepes PpOHTOBBIE KOHTAK-
1ol petie Y, 1. 2A M TbUTOBO#H KOHTAaKT penie 3, 1 1 Gnokupyercs yepes CBOH (pPOHTOBOH KOHTAKT.
OHOBPEMCITHO PENe-CUETUHK 3 CBOUM KOHTAKTOM NEPEKTIOYdeT LeNb 610KHPOBAHMA Pelle-CueTUH-
ka 2 Ha JPyryio LeMb, MPOXOMsliyo Yepe3 HpoHTOBOI KOHTakT pesie Y u (hpoHTOBbIE KOHTAKTEI
pene-cueTuukoB 1, 2A, 2, 3. [TosTomy, koraa pene M B cBA3U C OKOHYAHHEM TPETHETO UMITYIIbCA
OTITYCKAET SIKOpb, 33 HUM CPA3y BBIKTIOUAIOTCS Peie-CHeTUHKH | U 2, NoCIeIHee M3 KOTOPLIX CBOMM
PA30OMKHYBIINMCs (HPOHTOBLIM KOHTAKTOM OOpBIBAET Lenb pene-cueTuuka 1A. 3atem pene-cueTdH-
ki 1 1 1A 0 MCTeUeHMH BPEMEHH 3aMEUTEHHS [TOYTH OIHOBPEMEHHO BO3BPAIIAIOTCS B HOPMAIILHOE
NOJIOXKEHHE M Pa3MBIKAIOT (pOHTOBLIC KOHTAKTEI B e pene~cyeTunka 2A. IMocnennee no ucreve-
HuH 0,3 ¢ OTITYCKAET SKOpb M Pa3MBIKAET CBOMM KOHTAKTOM LCMb pefie-CUETUHKA 3, KOTOpOoe HAXOMH-
JIOCh MO TOKOM Yepes3 ThUIOBOH KOHTAKT paHCC 00ECTOUMBIIETOCS pejle-CYeTYMKA 1.

TaxuM 06pa30M, B KOHLIE KAK/IOTO IIMKJIA CXCMA Pene CUeTa (PUKCHPYET, BO-MIEPBLIX, OKOHYAHME
CUCTa MITYJILCOB (KOTd PUMEPHO B CEPEIMHE JUTHHHOTO MHTEPBANlA BLIKIIOUAETCS pene-CueT4mK 1),

Puc. 9.16. Cxema pene-cHeTYHKOB
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BO-BTOPbIX, YHCIIO IPUHATBIX HMITYJIbCOB, HA UTO YKA3bIBAET HAXOXICHHE B BO30Y>KICHHOM COCTOSHMU
JI0 KOHIIA JUIMHHOT'O HHTEpBAIA PCJIC-CHeTYMKA 1A B LIMKIIE C ONHUM HMITYJIBCOM, PCIIC-CHCTHHKA 2 B
LIMKJIE C JIByMs] UMITY/TECAMH H pefle-CICTIMKA 3 [IPU TPEX MMITYSIECAX B KOJOBOM LIMKIIE.

Kormpoims nocmynaeraun kodoewix kombunargai (pyc. 9.17). Perie nocTyIuieHHs KOOBbIX KOMOHHAL(HI
I1K mpu px mpueme Boe BpeMst HAXOIMTCS B BO30Y/IEHHOM COCTOSIHUY, TOTy4ast TITAHHE MMITY/TECAMH B
OCHOBHOM B TIEPBOH NOJIOBHHC [UTMHHOTO UHTepBaTa KOMOMHALIMH JKETTOrO MITH MWETTOTO ¢ KPACHBIM
OrHSI Yiepe3 ThUIOBhIE KOHTAKTh UMITyJIbCHOro petie W, pene-cueruuka 3 u ()pOHTOBON KOHTAKT pejfie-
cuerumka 1. TIpu koMOMHaLMK 3en€HOro OrHA LCHB 0OpasyeTcs uepes ThUIOBO# KoHtakT pene M, peie-
cyeTIMKa 2 U (DPOHTOBBIE KOHTAKTBI PeNie-CieTUMKOB 1A, 1, TIOK4 OHU YACPHUBAIOT SIKOPb OJIATOfApst
3aMeUICHIIO; OTHOBPEMEHHO 3apsDkaeTtes koHaeHcaTop C1 yepes KOHTAKT curHanbHOTO pene KOK.

B cimydac nipyeMa KOOBBIX KOMOUHALIMI 3€JIEHOTO M XKETTOTO OTHeH 374 LIETTh 3aMBIKACTCA B [IEPBOM
M BTOpOM KOPOTKHX HHTepBanax. Pene-cueTwiik 1A, kotopoe yske cpaboraro B ICpBOM KOPOTKOM MH-
TepBaJie, HE coKpalaeT BpeMs 3ambikanus termw [1K Bo Bropom kopotkom uHTepsaie. Crenosatelib-
HO, BpeMl, B TeueHue kotoporo pere K nemkocts Cl noAwIFoue b K HCTOMHUKY ITUTAHMSA, OIPE/IeIis-
eTcs B [IepBYIO OYepeIb BpeMeHeM 3aMe IJIEHHS Ha OTITyCKaHME pelie-CHeTUNKa | M cOCTaBIIeT IpH [IpHeMe
K0/10B0# koMOuHalwmu KK okono 0,5 ¢ (3a apa imkna), K — 0,5 ¢ u 3 — 0,65 ¢. OcranbHoe Bpemst,
3aBUCSILLEE OT MPOAOKHTEILHOCTH KO10BO# KoMOuHaimu (1,6 wmm 1,0 ¢), pene INK u konnpencarop Cl
OTKJIIOUEHB! OT UCTOUHUKA IIUTAHUA U Pelie AEPKUT SKOPb IIPUTSIHYTBIM 34 CHET 3aMEIICHHS.

C mpekpallleHHeM MOCTYIUIEHHs! MIEKTPHUSCKHX CHTHAJIOB C IYTH, KOTa UMITYIbCHOE Pelle
HaXO/IMTCsl B CpaboTaBIeM MM B OTHYLICHHOM IOJIOXKCHHH WIH CpadaTthiBaeT OT HElPEPL BHBIX
HMITYJIbCOB, Pa3/ie/IeHHbIX KOPOTKUMH HHTepBanamy, peine ITK ormyckaer skops. B nepsom city-
yae, koraa pene M Bo36yxI€HO 11€pEMEHHBIM HENPEPLIBHBLIM TOKOM, NIPOTEKAOMINM B PeIbCaX,
pene IIK BuikmIOuaeTes: KOHTAKTOM Bo3GyxaeHHoro pene UM, Bo BropoM ciydae mpu 3aMKHYTOM
KOHTaKTe pene 1 — KoHTakTHOM pelle-cHeTuHKa | U B TPETbeM — KOHTaKTOM pejie-CdeTdHKa
1A, BRIKITIOUAIOEMCs] ITOCTIC TPHEMA CTIEAYIOIIUX MOAPs 6oee YeM TPeX HMITYJIbCOB.

3aMc;1ncnnc pene INK Ha ormyckanue ¢ eMkocTbio Cl = 200—250 Mxd U pa3psHbIM pe3ucto-
poM R = 10 kOM pabro 1,8—2,2 c. Conporusjienue pesuctopa R, orpaHHuMBaromero Tok
3ap;ma paBHO R, = 56 OM. Konnencatop Cl moaxnroueH k pene ITK KOHTaKTOM pene KK Tonb-
KO ITPH MTPUEMC :mcxrpnqccxux CUTHAIIOB ¢ IyTU. [1pu 6¢lOM UM KpaCHOM OTHSIX JIOKOMOTHBHOTO
cBetodopa KOHAEHCATOP OTKIIOUCH U coberaennoe 3aMeienue peie ITK cocrasnser 1,1—1,2 ¢.

TpebGoBaHus k 3ameyleHHUIo pene [TK pas3snMuHBl — OHO MOMKHO HEMpPEepBIBHO YAEPXKUBATH
SIKOpb MPHTSHYThIM TPH MPHUEME CUTHAIOB U HE HMeTh GOJIBINOTO 3aMeIICHUS IPH BbIKITIOUCHUH
Ha JIOKOMOTHUBHOM cBerodope Gelloro M KpacHoro orHeil. EcIH CUTHANBI B pe/IbCaX OTCYTCTBY-
IOT, TO OT Cly4aHHbIX IIOMEX MOXET KpaTKOBPCMCHHO cpabaTbiBarth pene M, 3ambikas Ha Bpemst
OTHycKanus pene-cyerdrka | nemns pene [1K. OHo oTkIiouaer Ha BpeMst CBOETO 3aMe/UICHHS Pele
cootBercTBUs C, KOTOPO® PA3MBIKAET 11€Nb BKIIIOUEHUs Genoro U kpacHoro orueit JIC.

IMoBTopHBIE, CTyyaliHble CpabaThiBaHUs pene VI o1 UMITybcoB MoMeX OyayT MOoANepXUBATh
HenpepblBHoe HaxoxaeHue [1K moa TokoM B TOM clyyae, KOI/da HHTEPBAl MEXAY [LOBTOPHbIM
HMITYJIbCOM ITOMEXH 6y/IeT MCHBLIC BPCMCHHU CI'O 3aMc/UIeHUs. BeposTHOCTh Takux coBnaieHui
OyaeT TeM MeHblle, yeM MeHble saMeaieHue pene [IK. [TosTomy mpu 6e710M U KpaCHOM OTHSX
Ha JIC 1 B MOMEHT cMEHBI O€TOro MM KpacHOro OTHsl Ha paspellaioliee IIoKa3aHUe KOH/IeHCa-
Top Cl orwmouaercs ot pene 1K koHTakToM curanbHoro pene KK.

Jemudpupyromas 4actb MOCTPOEHA ¢ KOHTPOJIEM HOPMaUIbHO PaGOThI pee-C4eTYMKOB; Ipo-
BepsieTCsl, 9TO0 MOCe IeKO{UPOBaHHUs B IIPEbIAYIICH KOAOBOH KOMOUHALIMHU pelle-CHeTUHKH Bep-
HYJHCb B HCXOAHOE MonoxeHue. [Ipy oTueTe mepBoro HMITynbca LEMb CPaGaThiBAHUS PEIe-CIET-
4iKa | mpoxomut dyepe3 POHTOBOI KOHTAKT pene M 1 ThIIOBbIe KOUTAKTBI pee-C4eTYMKOB 1A,
2A, 3. INociie cpabarbiBanns pefe-cYeTYMKA | ITH KOHTAaKThl LIYHTUPYIOTCS ero ()POHTOBBIM
KOHTaKTOM. OTIyCKaHHE pejle-CUeTulKa 2 MPOBEPAETCs B LEIH BO30YKIeHUs pene-cueTunka 1A,
CrenoBaHHE HENPEPBIBHBIX UMIIYJbCOB ¢ KOPDOTKUMHU MCKAY HUMH HHTEPBa/IaMH (MEHEE BpeMe-
HH 3aMelTelMsl pele-cdeturka | Ha oTmyckaHue 0,25 ¢) Beiet K TOMYy, 9TO HElIPEPbIBHO OCTAIOT-
csl o TOKOM pesie-cieTdukH 1 1 3. B 10 ke BpeMsi pesie-C4eTUUK 2 OTITYCKAaeT aKOPb CPa3y 3a
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pene U B TpeTbem MHTepBasie, HAXOAACK IO ITOTO MO TOKOM Yepe3 ()POHTOBLIE KOHTAKTE! pene
U, 1, 2A. 2 v 3, H OTKIH0UACT CBOMM KOHTAKTOM pelte-cueT4rk 1A, KOTOpPOC B CBOIO Ouepenb
BBIK/IIOUACT pese-cueTuMK 2A. B pesynpTaTe nanbieiiiunit cuer uMmynbcos npexpatuaercs. Oa-
HOBPEMEHHO C NIPeXPAIliCHHEM cueTa UMIMYIbCOB OTnycKaer sakopk perne [TK | Tak xak oHo or-
KJTIOUAETCST KOHTAKTOM pene-CueTYHKA 1A IpH OocTaBIIeMcs BO3OYKACHHBIM pele-cueTuHke 3.

Pene coomsememesnn. B pesynsTaTe JeKOIMPOBAIS KaXKIo# Ko10Boi komMOuHaLMM (Cneayromeit
HEMPEPbIBHO JIPYT 32 JPYToM) Ha KOPOTKOC BPeMsl TIONIOMEHHCM Pelle-CUeTYHKOB QUKCHpYCTCs ITpHHS-
Toe coobiLieHre. B TaKOM TUCKPCTHOM BHIE COOOLIEHHS. HE MOTYT ObITh PeATM30BaNbI TS YIIPABIICHHsi
JIOKOMOTHBHBIM CBETO(OPOM H APYTHMY WIEMEHTAMHU YCTPOHCTB TOKOMOTUBHON CHIHANH3ALMN HA
nokomoTHBE. [109ToMy HoslyueHHOE cOOOIeHHE PeaT3yeTCst BOOYKICHHEM CHTHANIBHLIX pesie B CO-
UCTAHMH, OTBEYAIOIIEM NHGOPMALINY, COREPXKaILCHCT B COOOIEHHA, U JarToMuHaeTcs. das 3To-
ro jeurndpatop UMeeT TpH CHTHAIBLHBLIX pene 3, 2K, KK.

Konosast koOMOMHALMSA 3eNIeHOTO OrHs 3 mellrndpupyeTcs Bo3OyKIeHHEM pelic-cHeTYHKa 3 |
dbuxcupyeTca cpabuTHIBAHMEM BCEX TPEX CHTHANBHEIX pelle, ONpe/lelIFIoMM 13 KOTOPBIX siBJIf-
eTcs pene 3. KoMOunaio xenroro orns XX oTinyaiot cpaboraBiiiec pene-CueTauK 2 ¥ cHrHanb-
able pene 2K u KOK. Haxonen. nexonnpoBaHuio i GMKCaluM KOXOBOI KOMOWHALIMH MeNTOro
OTHsi C KPACHBLIM COOTBETCTBYIOT BO3DYXjleHHBIe pene-cuctunk 1A u pene KJXK. Henpepbienoe
NOCTYIUIGHHE C ITyTH CHTIAIIOB M JCKOAHPOBAHME HX KOJOBBIX KOMOHHAIMI CONPOBOKAAITCA
TAKXKE HErPePhIBHLIM CPABHEHHEM NOCTYHAIOWEH HIIOPMALINK O TTOIOKEHUN NYTEBOTO CBETO-
topa c monoxeHHeM, 3aUKCHPOBAHHBIM CHIHAIBHBIME penie. B pesynbrarte aroro, ccin HayHeT
moCTYNarh HOROE COOOIIEHHE, OHO OYICT PeaIH30BAHO HOBKIM BO3OYXKACHNEM COOTBETCTBYIO-
WHX CHMHATIBHBIX PETie JIO CAERYIOWEro 3MeHeHus HiihopMaLmu.

Taxoe cpaBHerHe BeneTCs ¢ MoMOLBIo pefie cooTeTcTeHs C {eM. puc. 9.17). Korua, Hanpumep,
Ha JJOKOMOTHBHOM CBETO(OPE roput WEATHIN 0roHs ¢ kpacHuM. pene [TK noctosinuo Bo3byxaeiio
H JICIIUGpHPOBAHHE KaX 1ol KofoBol kombuHauun KX ¢gukcupyercs cpabaTbiBaHHeM perne-cucy-
ypKa | A H OTIYCKAHHCM SKOPS pele-cueTyrnka 1. ITO BeCT K 3aMLIKAHUIO 11ET COOTBETCTBH HA
BpeMsl 3aMe/UICHHS penle-cucTurka 1A, npoxomsmieit Yepe3 QpoHTOBOH KOHTAKT peie [TK, Tbino-
Bbie KOHTAKTBI pene-cuerunkos 3, 1, 1A, 2, pene XK. 3 n dponToROH KOHTAKT pene KXK. Pene C
TIONly9aeT HMITybc THTaHMs. Takvm o0pa3oM, KaXabid pa3 IPOMCXOIHT CPABHEHHE CUrHasa Ha
MyTeBOM CBCTO(OpPE € CUTHATIOM HA JIOKOMOTUBHOM cBeTodope (cm. puc. 9.17), noka MexTy HUMH
uMmeeTcs cooTBereTBre 1 pene C HellpepbIBHO HAXOJHTCs BO30YXKICHHBIM OT TOBTOPSIIONIMXCS HM-
nynbscoB. [lpy HapylleHHH COOTBETCTBUS H3-3a CMEHBI CMrHana Ha myTesom ceetoope pene C
HepecTaeT NOAy4aTh HMIYIbCH] TOKA, OTIYCKAET KOPb H BO30YKIAI0TCSI CHIHATbHBIE Pelie. OTBe-
4a01IME HOBOMY NOKA3aRHI0. JTUM BOCCTAHAB/IMBACTCS LIEb COOTBETCTBUS, TIO KOTOPOI BO30YX-
nacres pene C v BMecte ¢ pene [TK BiuTroHaey Ha JOKOMOTHBHOM CBeTOGOPE HOBBIH CHIHAM.

ITpu xenrom orse TOKOMOTHBHOIO CBeTO(OPA COOTBETCTBHE B 1ICNTH ONPEAEIAETCS KOHTAK-
TAMH pelie-caeTInKoE 2, 2A u pene XK. [1o cpaBHeHHIO ¢ JTHTCIBHOCTBIO CYIICCTBOBAHUS LICTIER
CpaBHEHHS IIpH XeNTTOM H JKeITOM OTHE € KPACHBIM BPEM# CYIICCTBOBAHHS 11ETTH CPABHEHHS PAC-
WIHGPOBAHHBIX KOXOBbIX KOMOWHALMI 3€1eHOrO OrHS YHIMHEHO, TdK K4aK B Hell HeT ThIOBOrO
KOHTAKTA pene-cueruuka |. Bo3OykueHHe pene 3 MOCHEHHHM YKe O3HAUAET, YTO MPUHSITHI B
HMITYJIBCHE KOMONHA1MH, ITOITOMY LIEMb 3aMbIKAETCS, KaK TOILKO cpaboTaer 9T peje, T.e. paub-
11C Ha BPEeMST OTIyCKaHNs pelie-cueTunka |. Lienb cOOTBeTCTBIS 3e1EHOrO OTHS COCTOUT U3 (poH-
TOBbIX KOHTakTOB pene [1K, pene-cuerunxa 3. pene 3 u KK,

Pene C or ooHOro yamMHCHHOrO HMIynbCa NpnobpeTaet HONHOE 3aMeUICHHUE HA OTIAJaHHE.
DTO yMEHbBILACT BEPOATHOCTL OTHycKaHus pene C B ciiyyae, Koraa npu O0oNbIIoH CKOPOCTH crie-
NOBAHMSI TIO KOPOTKHM PEJIbCOBBIM LIENAM CTAHLIMH MOTYT ObITh He BOCHPHHATDI TTOAPAL ABE KO-
NOBbIE KOMOVHALNH, M O3BONIACT COXPAHATD 3eTICHbII OTOHB IPH HCKAKCHMH TPEX-ueThIpex (BMme-
CTO ABYX-TPEX)} KOJOBBIX KOMOHHAIMHA.

[1pu mocTyIUIeHUY HenpepbIBHBIX HMITYJIECOB pelle cooTBeTcTBUs C BKITIOUAETCS OTIYCTHBIINM
axopsb peie [1K, xoTopoe B CBOIO ouepeb BHIKIIOUACTCS KOHTAKTOM perie 1A, B atom cityuae ornasia-
HHE peNle-CHeTyHKa 2 KOHTPONUPYeETCs €ro ThUIoBbiM KolTakTom B renu [MK. Ilemns nenpepbisroro
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muranus pexe C mpu 6emoM 1 kpacHoM orusix Ha JIC NpoxoauT uepe3 TEOIOBOH KOHTAKT OTITYCTHB-
mwero pene [MK. 3ameuichuc Ha otmyckanue pene C npu Genom orse yBselTudeHo puMepHo 1o 15 ¢
HOAKITIOYEHHUEM NapailiebHo emy koHjeHcatopa C (korraktoM pene XK u [1C), uTto chmxkaeT se-
POSITHOCTb CaMOMNPOU3BOIBHON CMEHb) BEI0ro OrHsi Ha JKeNTHIi ¢ KpACHBIM, @ 33TEM HA KPaCHBIH
OTOHB 1101 IEHCTBHEM MOMeX. [1oMeXM OT TATOBOTO TOKA HMEIOT MCCTO, [NIABHBIM O6pa3oMm, Ipu
ClIeJOBaHHM JIOKOMOTHBA MO MyTAM. HE 0GOPYAOBAHHEIM MYTEBEIMU YCTPOHCTBAMK aBTOMATHYEC-
KOH JIOKOMOTHBHOM CHIHANM3AIIMH, U, B 4ACTHOCTH, TTO OHOHUTOYHEIM PEBLCOBBIM LIEMAM.

Cxema perre COOTBETCTBHA BHINONHEHA ¢ TpuMeHeHueM peice Tuna CP-1 noBbiueHHol Hanex-
HOCTH, B YCTIOBUAX Pa6OTHI i1d IOKOMOTHBE TPAKTHYECKHM COOTBETCTBYIOIICH Pelle NEpBOTo Kirac-
ca nagexnoct. Skops pene C nomxken 6C3ycOBHO BO3BPAMIATECS B OTIYLICHHOE MOJIOKEHHE
PH Cr'O BBIKITIOMEHWU, YTODBI IIPH HCCOOTBETCTBMU MEXIY TEM CUTHAI0M, KOTOPBIHM MOJaeT 110~
KOMOTHBHbIH CBEeTO(Op, 1 MPUHUMAEMBIM CUHTHAJIOM C MYTH PA30MKHYTh LIETH CHTHAJIBHBIX PeNle
1 IPUMBECTH UX B MOJIOXKEHHE, COOTBETCTBYIOIEE MPMHMMAEMOMY CHTHANY. B mpoTHBHOM clly4ae
Ha JIOKOMOTHBHOM cBCTO(OpC COXPAaHWIOCH Obl HENPaBUILHOE MOKA3AHHE.

Monoxenus pene C u ITC HekoTopoe Bpemst MOT'YT 11€ COBIIA/IATE, TAK KAK JUT YCTKOH paboThl
cxeMbl 3aaepxkuBaercs Bo3dyxaeHue pene [1C no otnyckanus peie b 1, HaobopoT, 3anepxusa-
eTcs oTyckanue pene I1C, moka pene-cyeTunxyt 2 ¥ 2A HaxonATCA B BO30YKICHHOM COCTOSHUH.

Cuznanpnnie peae. GUKCUPYIOT MOCTYNAIOIYIO HHPOPMALIMIO O CUIHANAX MyTeBbIX cBeTodO-
POB, OCYLUCCTBIISIOT €€ PEATM3ALMIO, YIPABIIAs JIOKOMOTHBHBIM cBetodopom, IIK, kouTponem
BIMTCITBHOCTH M CKOPOCTH, @ TAKXKC PCrUCTPAIINCH MoKa3aHUil cBeTo(hOPOB U BKIIOYEHHM YCT-
POJICTB TOKOMOTHBHOMN CHrHanusanui. Kpome Toro, B 3aBUCHMOCTH OT TOPSAKA CMEHB CHTHA-
JIOB HA TOKOMOTHBHOM CBeTO(hOPE CHrHANRHBIE peiie YIIPABIIOT GE/IBIM OrHEM, TTPEIyIpeKIa-
10T IPOBIIECKH HECOOTBETCTBYIOIIMX OTHiel Py cmeliaX MoKasaHwuii u ap. TakuM o6pasom, pabora
CXEMbl CHIHANIBHBIX Pelie IPOTeKAeT Mo-pa3HOMYy — B 3dBHCHMOCTU OT TOTO, B KaKyi0 CTOPOHY
(boutee paspelalomyx, WK MEHEE PA3PELIAIOLINX, UM OENOro OrHg ¥ 06pATHO) MEHAIOTCS IO~
Ka3aHuA. YHCIo BO3MOXKHBIX CMEH MOKAa3aHUs pasHo 15.

Jnst Kakoii CMeHbI CHIHANA HA JIOKOMOTUBHOM CBETO(OpE HY/KHO, YTOOBI H3-34 MOSIBUBIIE-
rOCst HECOOTBETCTBMS MEXJTy OJIOKEHUEM CUTHAIIBHBIX PeNie ¥ HEMpepLIBHO JeKOANpyemMoi HO-
BOM KOZIOBOI KOMOUHANKEH WK B pe3yIbTATe IPEKPALICHHS MPUEMd CUIHAJIOB OTIYCTHIIN KO-
pa pene C u [1C (cM. puc. 9.17).

CmeHa CHrHAJIOB Ha HOJTee paspelnaloie MPoTeKaeT B NopsAaKe OObIMHOH paboThl CXeMBI CHT-
HABHEIX pelte. B 3ToM ciydae mouTH oTcyTCTBYeT 11606 X0MMMOCTE B COOMIONCHUY OTIOHMTENNLHBIX
YCIOBUIA JUTs paBiuibHOM 6e3 mpobiieckoB cMeHb TOkasaHui. K 31oit rpyrine cMeH OrHe#H oTHOCATCS
TaKMe, Kak cmeHa kpacHoro oras Ha KOK, XK wim 3, enroro orus ¢ kpacHeiM — Ha 2K Wit 3 1
EJITOTO OTHS — Ha 3¢JIeHBIH.

CMeHa KpACHO20 02HA HA JIOKOMOTHBHOM cBeTo(ope, Koraa ero MeHsiet mobol U3 Tpex apy-
MX CHTHAJIOB, BCeraa HauuHaercs ¢ Bo30yxaeHus pene [1K, koTopoe cBOUM THIOBBIM KOHTAK-
TOM DPa3pbiBAET CYLIECTBYIOILYK HEMb COOTBETCTBHA. Hepes 5-6 ¢ moce 3TOTO OTIYCKAET IKOpb
pene C, co3naBas CBOMM IIOBTOPUTENEM BO3MOXHOCTb JUIS BO3DYXICHHA CHTHAIIbHBIX Pene M
(HKCHpOBAHMS HACTYITUBIICTO COOTBETCTBHS.

Cuene KpacHozo 02HA JHCETMbIM ¢ KPACHbIM COOTBETCTBYeT AeludpHpyemMas pele-CUeTUHKaMU
konosast kombuHauug KXK. Ona dukcupyetces cpabathiBaHHEM TOIBKO OIHOTO CUTHAIILHOTO pene
KZK B0 Bropoit monoBrHE JUIMHHOTO HHTEPBANA 4epe3 ThUIOBbIE KOHTAKTHI PEle-CHETUHKa 1, peie
[1C 1 dponroBoii kouTakt perne 1A. Bosbyxaatores pene C u [1C. Perne I1C ¢ppoHTOBbIM KOHTAK-
ToM 6IToKHpyeT B Bo30yxeHHoM monoxernd pene KK o Tex nop, TOKa IS APYTOi CMEHbI HE
otnycTsT sikopst peste C u I1C.

CMEHE KPAcHO20 02HA HA JHCeAMpIE COOTBETCTBYET KONOBas komOuHaims XK M BKITIOUEHHE CHT-
HanbHbX pere 2K 1 KOK. [lepsrIM B Hauate IJIMHAOTO HHTEPBANIA TIOCTE BO30YXK/ICHUS pele-CUeT -
Ka 2A uepes gpponTosbie kouTakTs pene MK, 2A u Teuosoit konrakt pene [TC cpaGarbisaeT pere XK.
Pene KOK cpabarbisaer Tak xe, kak npu kone KK BO BTOPOH 4acTH JIMHHOTO MHTEpBAIA. 3aTeM
Bo3byxaaercs peine C 1o HOBOI LIEMH COOTBETCTBUS, B KOTOPOH ONMpenesiSiOIMMHE KOMOUHALIMIO
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kxoma XK sBastorcs PpOHTOBBIE KOHTAKTHI BO3OYIMBIINXCs pene-cueTunka 2 u pene JK. Pene 2K
Gs10KUpyeTCs uepe3 cBOW (hPOHTOBOM KOHTAKT M (POHTOBOI KOHTAKT pene b.

CMeHa Kpacno2o 02HA HA 3e1eHbitl TIPOUCXO/INT, KOT1d BO30YXIAKOTCS BCE TPH CUTHAIBHBIX
pene. BHauane cpabaTsiBaer H BctaeT Ha caMOOIOKHPOBKY pene XK, 11enb KoToporo 3aMbIKaeTes
cpaboTaBLINM BO BTOPOM KOPOTKOM HHTEpBAJIC peie-cueTuHKoM 2A, 6yayuu noaroToRIeHHOR
ThUIOBEIM KOHTAKTOM penie [1C B nayane konoBoi komMbunaumnn. Pene 3 1 KOK cpabaTrbiBaioT TO/1BKO
BO BTOPOJ MOJIOBMHE [UIMHHOTO WHTEPBANA TIOCHE OTIYCKAHHA SKOPS pene-cyerdnka | Mo uemsm:
KK — uepe3 (hpoHTOBOI KOHTAKT peste-cueTdka 2A, a 3 — yepes PPpOHTOBEIC KOHTaKTH perte [TK,
2A, 3 u ThL10BBIE KOHTAKTHI peiie | u ITC. CpaboTas, oba pene G.I0KHpYOTCS BO30YIUBLINMCS pere
TIC. Pene 3 Gnokupyercs NpH YCHOBHH, 4TO Bo30ymwiiock pene XK, TeM caMbiM KOCBEHHO 11poBepsis
OTCYTCTBYOLIMI KOHTAKT penc JK B eny COOTBETCTBUS 3€/ICHOrO OTHA B cxeMe peie C.

CMena Kpacho-s#ceamozo 0213 1ia Jiceimblié 1 BKIIOYEHHC xKenToro orus Ha JIC npowncxomut
mpy BO30yxaeHnu curHanbHbix pene JK 1 KXK. Pesie )K BrmouaeTcs B Ha4aje IIHHIIOTO HHTEP-
Bana mocse cpabaTbiBaHUA pesie-cyerynka 2A depe3 3aMKHYTHIN ThLIOBOH koHTakT pene I1C, a
peite KOK — Bo Bropoii TOJIOBUHE 1IMHHOTO MHTEPBANa Yepe3 ThUIOBOI KOHTAKT pele-CueTuHKa
1 ¥ PpOHTOBOM KOHTAKT pene-cdeTurka 1A. Llens cooTBeTcTBUS MPOXOMMT yepe3 (pOHTOBOM
KOHTAKT pClle-CuUeTUmKa 2, yKa3blBAIWIMI (ITIPU OTHABIIEM SKOPC PeNe-CHeTUHKa 3), 4TO HOCTY-
IIHJI CHTHAN XETOro OTHs, U QpOHTOBEE KOHTAaKThI BO30yauBInuxcs pene XK u KK, konTakTa-
MH KOTOPBIX BKJIIOUYAETCS JKENTHIH OroHb IOKOMOTHBHOTO CBeTOGOpa nocne Bo3OyxaeHUus pene
C u IIC 1 3aMbikaHWs X GPOHTOBBIX KOHTaKTOB. O6a curHaneubix pene XK u KK 3atem 6moku-
pywTcs Yepes GppoHToBbIe KOHTakTht pene T1C v pene B.

CMeHa KPAcHO-HCeAmo20 02HA HA 3ei1eHbii OCYLLECTBIIAETCS MOYTH TaK XKe, KAK U CMEHa Kpac-
HOTO OTHS Ha ENTHIH, TOIBKO HApYLICHUE COOTBETCTBUS CO34AETCS TEM, YTO MPU AEKOIUPOBA-
HUH KOZOBOM KOMOMIANMH cpabaThiBaeT pele-CUeTUHK 3.

Cuena Jiceamozo ozHst 1 3eeHbii TIPOUCXOUT, Koraa Bo30ykaaetcs pene 3 JONOIHHTEIBHO K
HaxoguBIIMMcs 1o, Tokom peiie JK 1 KIK. Bo3byxacHue peie 3 nporcxoaut no oOblYHOM Lenu
yepes GPOHTOBOM KOHTAKT peite-cucTuKa 3. Pene KOK o6ecTounBACTCS M BHOBB BCT4ET 10X TOK, &
pese XK, HaxouBLIEECS OX TOKOM, COXPaHSeT ITONOKEHHE yepe3 CBOH (PPONTOBOH KOHTAKT H Te-
PEKITIOUMBILMIACS ThI10BOI KOHTAKT pene B. Tlepexmouenue uenu 6,10xuposky pesie XK ThUIOBBIM
KOHTAKTOM pejie B mpoMcXoauT, KOrma oHo JIMIACTCs ToKa JPOHTOBBIM KOHTAKTOM PEjle-CYCTHH-
Ka 2 ¥ NpH YCIIOBMH, YTO YXKE B KOHUC WIH B HA44&/1e HOBOH KOUOBOH KOMOUHAIMH (KOxa 3) npH
HaxoaslMxcs eme 0e3 ToKa pese-cyeTUHKoB 2 U 2A Benen 3a pene C oTnycTino sxopb pene T1C.
Llems 6rnokmpoBky pene XK yepes Toutopoit KOHTAKT BP no cpabathiBanus pene IC noaaepxupa-
ercsi POHTOBBIM KOHTAKTOM PEJIE-CUETHMKA 2, & 3aTCM B GONIBITNIOM WHTEPRANE — IO LEITH BO30Y K-
EHUS Yepe3 ThITOBbIE KOHTAKTHI pene-cueTuHkoB 1 u 1A. Penie KOK, oTnyc1uB sikops BMecTe ¢ peite
[1C, BHOBEL cpabaThIBAET OJHOBPEMEHHO ¢ pesie 3 B KOUNE 3TOH KOTOBOH KOMOUHANIWH C NOCNTeTy-
romnei OIIOKUPOBKOM Beex CHIHAIBIBIX pesie KOHTakTamu cpaborasiux pene C u I1C.

CMeHa 3eleH020 02HsL 110 JICeIMbIL TPOUCXOIMT TIPY MPUBEACHHH CHIHATA HA IOKOMOTHBHOM CBe-
TOGOPE B COOTBETCTBIE C HOBOM KOZOBOI KOMOUHALIHEH ETOTO OTHS, KOTAA ThUIOBbIM KOHTAKTOM
pente TC cOpacpiBaetcs ¢ Goknposku pene 3. Pese XK He MeHseT CBOETO MOJIOKEHUS, OCTABAACH Ha
caMobJIOKUPOBKe Yepes TlepekniouMBLniics koHTakT pene B. Pene b ormryckaer skopb npu cpaartsi-
BAHMH pelie-cueTdyrKa 2 1 obecToueHHOM cocTosnun pelte [1C, KoTopoce A0 3TOTro JTHIIANOCH TOKA B
KOHIIE [JUTHHHOTrO HHTEPBANA IJIH B HAYAJIE KOZOBOH KOMOMHALIMM MM OTITYCTMBLIMXCS SKOPSX pee
C, 2 u 2A. Iocne BuikrycHUs peie b uenb 6:10kupoBKU pene XK coxpaHsercs KOHTAKTOM pee-
cuerumka 2 1o cpabatbiBanus pene IC. Pene KOK, oTnycrus sikops Bmecte ¢ pene I1C, noTom BHOBE
BO30Y*/148TCs B KOHLIE KOMOWHAIMK [Utst obecTieaeHus ueneit 6nokuposky pee KOK u XK.

Cmena Jicermozo 02Hst Ha HCeAMblil ¢ KpacHbLM TIPOMCXOIUT C 34JEpXKKOH cOpoca ¢ GIOKHpOBKH
pene XK. Brauane, eciu pene C u [1C oTnycTuny skopst 10 BTOPo# IOJIOBUHEI 60/16IIOT0 HHTEPBANA,
HAYMHAKOWENCS ¢ 3aMBIKaHHUs THUIOBLIX KOHTAKTOB pejie-cueTyuka 1, pese B ocraercs Ha camo6ito-
KHPOBKE 4€pe3 ThUIOBOM KOHTAKT oTnycTuBLero skops perte K¥K u JK. Bo Bropoit monosune kombu-
Haruu cpabatbisaer pene KK u cOpacbisaer ¢ 6mokuposku pene B. Ecin pene [1C obecrountes Bo
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BTOPOi MONMOBKHE HHTEPBATIA, TO peste KXK no-npexuemy 6yner noa tokoM. Onxaxo pene XK ocraer-
¢ BO30Y)KICHHBIM 4CPe3 ThLIOBOH KOHTAKT YK€ OTIIYCTHBIUETO SKOPb pere-cUeTdrK4 | 1 nmpensir-
cTByeT cpabarbiBaHmio perte C cBOMM HpOHTOBBIM KOHTaKTOM. B circayoLicit konoBoit koMGuHaLun
KX, xoraa 1ocnenoBaTensHo cpaboTaloT pesie-cueTdrky | U 1A, OHM 3acTaBAT OTHYCTHTD SIKOPb
pene 2K, n B KoHLe kKona perte KK 3amkHer uenb pene COOTBETCTBUR, KOTOPOE CBOUM HIOBTOPUTEIEM
pente I1C 3admKcupycT Ha JTOKOMOTHBHOM CBETOGOpE JKENTBI1 OTOHb € KPACHBIM.

CMEHU 3ETCHO20 OHST HA HCCTINBI 020Mb € KPACHbIV COTIPOBOXKIALTCS COPOCOM C BIIOKUPOBKH paic 3 B
TIEPBOM LIMKJIE u 3aTeM peie 2K Bo BTOPOM LIMKJIC TAK XKe, KAK U [IPU CMEHE JKEJITOTO OrHst HA JKEIThLH OroHb
C KpacHbIM. B pesy/bTaTe B KOHLIE BTOpOH KOMOHHALIMN MEIITOIO OLHS C KPACHBIM OKKETCS! BITIOUEHHBIM
omHo cHrHamiioe perte KK, kotopoe 6yner 3a6nokipoBaHo uepes GppoHToBO#H KOHTAKT pene T1C.

Cuena Kpacno-meamoeo 0cHA HA KPACHIl HACTYNAET, KOTAA BOOOLIE NpeKpallacTCs MpUeM
CUTHAIIOB ENTOrO OrMA € KpaCHBIM. 4TO uKkcupyercs otTiyckanueM peie [TK. [Tocneanee oGec-
touusaer pene C u [1C, 94Tobst o111 BHOBb cpaboraiiu uepe3 Thutosoli konTakT [TK, 1tpenBapu-
TENBHO € UENbIO 3KUTAaHUs KPACHOTO OrHsl cBGpocHs ¢ 6nokuposku pene KOK.

Catena cucnanog na Oeaviii 020ns U 06pamo 1 SIBISICTCS CMENIOH CHIHalla CHTHanoM. bemsiii
OrOHb Hd JIOKOMOTMBHOM CBCTO(OPC SIBANEICSH HE CHUIHAIOM, 4 BCIIOMOrATENbHbIM YKA3dHUEM
TOTrO, 4TO CUTHAJBI € IIYTH 114 IOKOMOTHB HE NIEPEA4IOTCA. Benblii Oroub 3aropaercst Tornd, Kor-
14 110€3.1 TIPH 3ETIEHOM HITH JKEITOM OI'HE JIOKOMOTHBHOTO CBETOOPA BCTYITAET Ha TTYTH, HE 060-
PYHOBAHHbIE [1yTE€BbIMHM YCTPOHCTBAMY JIOKOMOTHBHOM CHrHaTM3auxy. O6paTHo Oenbiil OroHb
MOXET MEHSATHCS HA BCE CUTHATIBL, KPOME 3allpeIlalolero — KPAacHOTO OTHSL.

CMera 3eaeH020 02Hs1 Ha GebIll CBSI3aHA C IPCKPALLEHHEM (IPHEMA CHI'HATIOB 3EJICHOTO OTHSI € [yTH,
Ha 4T Aewuicparop pearupyer ornyckaiiviem peie [1K, cpa3y sbikitouatorum pene C, 94To6bl OHO
BMecTe ¢ pene [1C copocuio ¢ titokuposku perte 3 1 KOK, ocrasiis Ha 6noxupoBke pene XK. Y mocre-
IIHETO Lenb caMOOIIOKUPOBKU coxpansieTcs o cpabaTbipanus pene I1C yepe3 THUTOBbIE KOHTAKTHI
pese b, pene-cuerunkoB 1 1 1A, OtnycruB sikops, pene KK 3aMbikaer uenb Bo3Oyxaenust pene C. 3a
Bo3OyxenneM pene C nocnenyet cpabatbiBatue pene I1C ¢ npoBepkoi, uto pene b yxe ornycruno
SIKOPb, GrokupoBaHust pesie JK B BO30Y#IIEHHOM COCTOSIHUM M 3aXHT4HUsE GEI0r0 OTHSI.

Cumena yeemozo 021 Ha Geastii TPOMCXOANT TAKUM Xke 06pa30M, Kak CMEHA 3€JICHOTO OTHS Ha
6B, 11 OTIMYAeTCs TO/IBKO TEM, 4TO HPH KeJITOM Orlle pelte 3 HaxomMTesl He3 ToKa, MMoITOMy
MpH CMEHE CHrHalla Ha OeMblit OroHb NMONOXEHUE pene 3 He MEHSIETCS U BKJHOUYCHHBIM OCTASTCS
TONBLKO O/1HO cUTHanbHOE pene XK.

Obpaniigsi cyrend 0e020 02HA HA HCETHBIL 020Hb ¢ KPACHLIM, YIUTBIBAS, UTO TpH O&IIOM OTHE HAXOIUT-
sl 110 TOKOM OIHO CHTHATIbHOe pevie XK wm XK 1 3, npoHrcxoIuT B pe3yabTaTe BHIUTIOUEHIA pevte 2K wm
erie M peste 3, ec oHo 6bUT0 Bo30YxaeHo konkoil BK, w Bmodenus perte KOK. Pene C oTkmowaercst
¢hpoHTOBbIM KOHTaKTOM pesic [1K B mepBoit se konoBoi komGunaiwu. Ounako pese [1C ornyckaer
AKOPb ¢ 3aMCIIEHHEM 15 €, ToToMy 4o 1pu Gestom orHe K peite C GpoHTOBbIMM KOHT4KTamu penie 2K n
T1C momumoyaercs kouniencatop C, . Crenytomee 3a BeikToucHueM perte T1C cpabaTbbarme pene KoK
BETIET K BLIKTIOUEHUIO UM perie b. Pene b cBOMM ThUTOBBM KOHTAKTOM COXpAHSET LIETh GIOKUPOBKH perie
2K 110 cpabaTbiBaHus penc-cucTuMKoB | 1 1A B ienytommeit konosol komGunanuu. OTIycTHBILUE SKOPS
pene XK u 3 Bmecte ¢ penie KK cosnaror nenb 8o36yxacHus pene C, Kotopoe nocpeacteoM pee [1C
6nokupyeT pene KK 1 3wkuraeT eIt Orolib ¢ KPaCHBIM Ha JIOKOMOTHBHOM ¢BeToGope.

Cuena benoeo oena na sicemsii npoucxoauT nocne obecrounpanus penc C u IIC, cbpoca ¢
OnokupoBku pene 3 (ecnut 0HO 6bIIO BKIOHYEHO) M BO3OyxacHus peac KUK Bo BTOpOi# yactu
KOn0BOH KOMOMHALMH (4CPC3 KOHTAKTbI penie-cueTurkoB 1 u 1A). Beies 3a Hum cpabarbiBator
pene C u [P, a Tak kak pene 2K ocTaBanoch BKIIOUEHHBIM, HA TOKOMOTHBHOM CBETOGHOPE 3aro-
paercs XeNThbii OTOHb BMECTO Henoro.

Cumena 6envev o2 HA 3€1eHbI IPOUCXOIUT AHATIOTHYHO CMEHE €TO Ha EIThIH, OTIIHYAACH TObKO
TEM. YTO pefie 3, OTIYCTHB SKOpb, BHOBb BO30YX1aeTCs uepes (hpoHTOBbIE KOHTAKTBI PENe-CUETUHKOB 2A,
3 ¥ TBUTOBO# KOHTAKT peie-cieTurka | u 3atem Onokupyercs uepes hpontoBbie KoHTakTb pene [1C u 2K.

B ycrpoiicTBe 310 peaar3oBaHO HA OCHOBAHUH NAaHHBIX, MTOMYYCHHBIX ¢ HATIONBHBIX YCTPOICTB
1 HUKCHPYEMbIX MONOXKEHHEM CHIHANBIBIX pene. YCTpoHCTBO YIpaBIISCT: CHriialaMH JIOKOMO-
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JIns yBenn4eHHs POMYCKHOM CIOCOOHOCTH U MOBBIIEHNS GE30MaCHOCTH IBHXEHUS! OE310B
NPHUMEHSIIOT aBTOOIOKMPOBKY.

Ilpu nakeTHOM rpaduke, Koraa noe3na ABUKYTCA Ha NBYXITYTHOM [TeperOHe OJMH 3a JPYTHUM
B O/IHOM HATIPABICHUM M PA3rpAHUUYEHb] BO BPEMEHH, MIPOMYCKHAs COCOOHOCTh ONPCACITUTCS

s ol T
Nyp=085 -

rae / — MHHMMabHBIA HHTEpBaJI [IPH TPEX3HAYHOH curHanmsaunu: 0,85 — kodhdHIMeHT, yunThIBAKO-
LWHH 3a1ac TIPOTIYCKHOM crnocoBHOCTH.

Ha nByXnyTHbIX JIMHHsAX, 000PYIOBAHHBIX ABTOOIOKHPOBKOM, UTMHA NEPErOHA U BpeMs X014

MOE3/10B MO NEPEroHaM Ha NpOMYCKHYIO COCOBHOCTb He BINSIOT.
MunymanbHelit uarepBan I ;. IBYXIYTHOTO YYACTK4 NPH PA3TPAHMHYEHMH MOTYTHO Cilenyio-
LIMX TIOC3O0B Tpems GIOoK-ydacTKaMu
1 0.06 316n + ]n
min * v *
p
rae [6!1 — JJIHHA GHOK-)"{HCTK'd, M; ln — JAJIMHA PACYETHOrO INoe3ad, M; ch — CPEOHAA CKOPOCTDb [10€3-
14 Ha pac4eTHOM ydacTke, km/u; 0,06  koryhduument 1epeBosa pasMepHocTH | kM/a B 1 M/MHH.

Ins onmpenenenys I ; NMPUHAMAIOT AMHHY pacuetHoro noesna [, = 850, 1050 wm 1250 M, a a1
NPHTOPOHBIX MOe310B — 240 M M HAWMEHbLUYIO JUTHHY GNok-yuacTka /g, = 1000 . Ha marucrpasie-
HEIX JIMHUSIX MMHUMATTBHBIH MHTCpBaT [ cOCTaB/seT 8—10 MuH, a NportycKHas CiocoGHOCTD ABYX-
IMyTHOI'O l1EPErOHA MpH TPeX3HAUHOH curHamu3apu — 125—140 nap noesnos.

Hns nanpueiimero noBhILEHUs MPONYCKHOM CMOCOOHOCTY TMHUH NPUMCHSIOT YEThIpEX3HaY-
HYIO CUTHAIH3A1HUIO, IpH KOTOPOii IPOMyckHas cnocoGHOCTh cocTaiser 250—300 nap noe3aos
MPY MUHUMATBHOM UHTEPBANE MMOMYTHOIO CJENOBaHUs 2—3,5 MUH.

Ha oHOMyTHBIX MEeperoHax ¢ aBTOMATHYECKOH OIOKMPOBKOI yBennUYeHHe MPOIyCKHOl cio-
cOBGHOCTH MPOHCXOINT 32 CUeT NPUMEHEHHUS MAKETHOTO rpaduka ¥ COKPaieHHsl CTAHLMOHHOTO
HHTEpBAla CKPEILEHUs MOe30B.

Iepuon maxernoro rpadmka 7, 3aBUCHT OT YKCTa TI0€3/10B B MAKeTe:

- .o
T,=(K-0) (1) + 13+ T4+ 1) + Ko(I' + I”),

rae K — uuciio noc3mos B rakere (06bluHo K = 2); o — KOpHLMelT NAKETHOCTH, OnpeaenseMblii OTHO-

IEHHEM YHCTA TIOE3AOB, CIIE/YIONIMX NAKETAMH, K ofuieMy ety noe3nos; I, I” — HHTepBan clefoBaHHs
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THBHOI'O CBETOMOPA; NIEKTPONHEBMATHUYECKUM KIIAIIAHOM, MEPHOAMYECKOH MPOBEPKOH OauTeNb-
HOCTH;, BBIIOMHCHHEM KOHTPOIBHOTO PeXHMa CKOpocTy; (uKcalled Ha CKOPOCTEMEPHOI JICHTE
CHI'HAJIOB JIOKOMOTHBHOM CUTHAIU3A1IMH, AEHCTBHH MALIMHUCTA, TOATBEPKIAIOIIMX OAUTETILHOCTD.

JloxoMOTHBHBIH CBETOGOP, YIPABIIEMBIH TPEMS CUTHAILHBIMU PEJIE BO BPEMSI BCEX CMEH CUT-
HauoB, racutcs koHtakTaMu pene C i [1C po u3bexalnc mpoMUriBaHus OTHEH Bo BpeMs cpaba-
ThIBAHMS CUTHATIBHBIX pene. I1py »TOM KOMMYyTauus B OCHOBIIOM OCYILICCTBIISICTCS KOIITAKTOM
peae I1C. Ceetodop Bkmoyactes kKoHtakToM K Kimoya sinexTponsesMaTuueckoro knanana 11K,
ITO CBW/IETENILCTBYET O BBCACHHHU B IeHCTBUE YCTPOHCTB JIOKOMOTHBHOM CHTHAJIM3aUWM Ha JIO-
KoMOTHBE. OHOBPEMEHHO CHI'HATIBHBIC PETIe YIIPaB/AIOT JIEKTPOMarHMTaAMH [IMCLIOB CKOPOCTe-
Mepa. BKIIOYCHHBIX [AaPAJIIeTbHO J1aM11aM XKCITOro. JKEITOro ¢ KPAclibiM ¥ Kpaclloro orHed.

Hposepra 60umensnocmu u koumpoay ckopocmu. Pene 6urensHoctu b coMectHo ¢ IITK ocymte-
CTRJISCT NPOBEPKY DAMTETILHOCTH MPY CMEHE CUIHAJIOB HA JIOKOMOTUBHOM CBeTO(OPE ¢ NPUHYAU-
TeIbHBIM TOPMOXKEHHEM NTO€371a MIPU MOTepe OANTENBHOCTY MM UPEBBILIEHUH JOHYCTHMOMH CKO-
poctH (cM. pic. 9.17). B uens ynpasaeHus 3eKTponieBMaTHYeCKUM K1ananoM DI1K Bxmouaetes
(pouToBOK KOHTAKT pene b ans BoimoucHus 31K, korna MeHSETCS CHIHA HA TOKOMOTHBHOM
cBeTohope ¥ MalnMHMCT 0093aH MOATREPUTHL BOCMPHATHE BHOBb NMOABUBIETOCH HA HEM CHUTHA-
T4 HAKATHEM PYKOSTKH OJUTETbHOCTH.

HopwmaibHo pene b nenpepbieHo Bo30YsIeHO depe3 dppoHTOBO# KOHTAKT pene I1C. Bo Bpemst
CMeHbI CHTHajIa Ha JIOKOMOTHRHOM cBeTodope JTOT KOHTAKT pa3MbikaeTcs, Mocle yero peie b
YIPABISCTCS TOJIBKO M0 LEMH caMOOIOKUPOBKH, MPOXO/IAleH Yepe3 cBOH (POHTOBON KOHTAKT.
Pene b ¢OpacoiBaetcs ¢ CaMOOIOKMPOBKH B 3dBUCUMOCTH OT BHOBb LIOABIISIOl€rocs curHaiia. Llerns
yACpkKalms 00pbiBaeTC MpY 32%UTaHUM KPAacCHOTO WM GeToro orHs ThUIOBbIM KOHTAKTOM I1K;
JKCITOTO OTHS ¢ KPACHBIM — PA30MKHYThIM KOHTaKToM perte KK sxenrtoro unm seneHoro orust —
(PPOLTOBBIM KOHTAKTOM pelie-CHeTHMKa 2, TaK KaK NpH JeKOAUPOBAHUH KOMOUHALMH 3€7I€HOro
win xenToro orii pene I1C oTmyckaer skopb Beleq 3a pedie C B TOT MOMCHT, KOT/Ia Pejle-CHCTIHKY
2 1 2A HaxoasTcs 63 TOKa, T.e. B KOHUE MM HaYalIe KOJI0BOH KoMOuHauuy 3 # K.

KOHTpOIIb OTHYCKAHHMS AKOPSA peiie b Ipu cMeHe cUrHaia Ha JOKOMOTUBHOM CBeTodope A0CTHra-
ercs TeM, uTo pete [1C, obecToumBiCch, MOXKET BHOBb BO3OYAHTHCS TOJIBKO H4EPE3 THUIOBOI KOHTAKT
pesie B. B cBolo oucpeb BOCCTAHOBIIEHHE HOPMAJILHOI'O 11010eHMs (BOo30yx IcHHEe) perte b Moxer
[pOH30MTH 4epes cBoil MOCTOBOIT (5e300pbIBHBIH P 1IEPEKITIOUEHIH) KOHTAKT JIULUb 11DH 3aMKHY-
TbIX poHTOBBIX KoHTaKkTax peie C u I1C, koraa oT HaxkaTHs pyKosTKM OauTenpHOcTH cpaboTaer
penic pyKoaTku OauTenbHocTH PB i 3aMkeeT cBou (polTOBble KOHTAaKThE (CM. pHC. 9.17). Onnako
LPH ITOM JOIDKHBI OBITE COOMOEHD ELLE AOTIOMHHTCITBLHBIC YCTOBHS KOHTPOJIA, 3aKITIOYAIOIMECs B
TOM, 4TO BO BPEMS ABIKCHHUS CKOPOCTh MOE3/14 HE OIDKHA NPEBBILLATE J0MYCKAeMble Ckopoctd V.
NPH KEITOM OTHC ¢ KpacHBIM M 20 KM/4 — 11p4 KPacHOM Ol'He.

HckmoueHueM SBISeTCss CMEHA Ha 3elleHbl OroHb, IpH KoTopoii pene b cpabaTbiBaer 6e3 Ha-
KATHSL PYKOSTKH OAUTE/IbHOCTH Yepe3 GPOHTOBOH KOHTAaKT 3, XOTS caMa CMEHA COMPOBOKIAETCS
ceucrkoM K, tak kak pelte b ornyckaer sskopb paHbLue, yeM pelie 3. [To3toMy MalMHKUCT YacTo
yCIeBdeT cpearupoBath Ha CBUCTOK [0 camoBoccTaHoBnenus peiie b. Pasuele yenosus cGpoca ¢
6s1oKMPOBKU pelle b 0OBACHAIOTCA TEM, YTO MPU CMeHe 3eIeHOTO MM KENTTOTO OTHA Ha XK ThIH
OTOHB € KPACHBIM OHO JJOIDKHO OTilyCKaTh SKOPb TOIbKO MHociic cpabaThiBaHus peac KIK.

Mepuouueckas MpoBepKa OAUTEIPHOCTH MAUIMIICTA 1 KOHTPOIL CKOPOCTH MCHONB3YIOTCS KAk
CPe/ICTBO MpeyIPEXIAEHHS TIPOE3a 34KPHITHIX MyTeBhiX CBETO(GOPoB. TEXHHUECKOE BBIMOIHEHHE
YCTPONCTB UCXO/MT U3 TOTO, YTO AEHUCTBHE MEPUOTHMUECKON NPOBEPKH MPY JIOKOMOTHBHOM CHI'Ha-
JIM3ALHH yBS3aHO € €6 CHIHATAMH 1 KOHTPOJIeM CKOPOCTH (B OTIMYHE OT IPUOOPOB OAHTENBHOCTH,
HE MMEIOLIUX CBSI3H C MYTEBbIMU cBeTodopaMu). MalllimcT noaTBepkIaeT 6QUTeIbHOCTh B OTBET
Ha npeaynpexiatoumii 3eykosoit curdan IIIK. uan emy npenuectsyer cBeToBOH cHIHail.

B nocnegHeM ciiyuae B CXeME NPHMEHSETCS JOTOIHUTENbHBIH Npubop, Hepes KOTopbli je-
wudparop ynpasnsetr SIIK npu nepuoanueckoii nposepke 6autenbhoctd. Jemmudpartop mis
[EpHOAMHYECKOH IPOBEPKH UMEET ClielHallbHOE KOHTpobHOe pesie KC ¢ Masiof MollHOCTBIO cpa-

O4ThIB4AHMS U KOHJICHCATOp CK,"\.. MHTASACh 0T KOTOPOro pelle OCTACTC BO36y)KIICHHbIM B TCYCHHE
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BPEMEHH €T0 PAa3PAMIA. ONPEIEAEMOI0 EMKOCTBIO KOHAEHCATOPA. CIIEI0BATENILHO, €CIIM MOCIIE KAX-
Joro ornafanus pene KC CHOBA HAXATHEM PYKOATKH OOMTENBHOCTH BO3OOHOBIISATb 3apsil KOH-
JIEHCATOpA, TO OTNAaHKe pene OyIeT MOBTOPATLCA NEPHOANHECKH ¢ HHTCPBAIIOM, PABHEIM BPCMC-
HH HAXOXIEHHS €70 MTOJ] TOKOM pa3psijia, BEI3EIBAS € TAKOH XK IIEPHOANYHOCTBIO PA3PbIB KOHTAKTOM
pene KC (12) nerm 211K, cBHCTOK 1 HEOOXOAMMOCTb HAKATHA PYKOATKH OAMTERBHOCTH.

Konpgencarop 3apskaercs uepes GppoHTOBbIe KoHTaKThI pene Pb (24) n b (36), nnoa BKS n
3apaaHbId pesuctop Ry, Paspsan konnencaropa uepes peancrop R ¢ 6obwnm conpoTusncieM
npopomkaerca 15—20 ¢, T. e. BpeMs MepHOANYECKOH MPOBEPKK OANTENBHOCTH,

B 10KOMOTHBHO# CHTHANTM3AINM TICPUOAMHECKAs TPOBEPKA OANTENBHOCTH ACHCTBYET M36K-
paTenbHO TI0 OTHOLIEHHMIO K CMI'HWIAM JOKOMOTHBHOTO CBETO(OPA M CKOPOCTH IOKOMOTHBA,
IIPX 3TOM PA3IHYHO y JIOKOMOTHBOR M JIEKTPOINOE3/I0B MPHTOPOIHOro COOOLIEHNS.

Cxema nepuodudecroii nposepru 6oumensnocmu dewudpamopa muna JKCB-1 na noxomomu-
gax (cM. puc. 9.17) neHcTByeT CledyIOLINM MOPAIKOM.

[pw 3e€HOM OTHe 112 TOKOMOTHBHOM CRETO(OPE MPOBEpKA OIMTEILHOCTH He JeicTByeT. Pene KC
MO LielH, 06pa30BaHHOH (POHTOBRBIMM KOHTaKTaMH CHTHATBHBIX pente KOK, K u 3, mogxmoreHo He-
MOCPC/ICTBEHHO K MCTOUHHKY MUTAHHSA M BCE BPEMS JIEPAKHUT SIKOPb [IPHTAHYTEIM. -

Ipw xesroM OrHe MpoBepKa OOMTENBIOCTH AEHCTBYeT HE MOCTOAHHO, a TOMLKO IO CHIXEHNA
CKOPOCTH 110€314 10 V,, ¥ Jalee npekpaiiaercs. Ioka ckopocrs 110e3aa sbiie, pejie KC moxer
MOAYYaTh TONLKO NCPHOAMYECKOE MUTAHME OT KoHJeHcatopa C, MO LeNk Yepes pesucTop R, n
(hponTOBbIE KOHTAKTHI pesic b w XK. Liens npsamMoro nuTaHus OT KCTOUHMKA TOKA, MPOXOASIIAS MO
(ponTOoBEIM KOHTaKTaM pene KK 1 XK, cooTBeTcTBYIOIAs XEITOMY OTHIO, PA30OMKHYTA KOIITAKTA-
My ckopoctemepa 0-F, u -V KOTOpbIE TIPH CHIDKEHMH CKOPOCTH 0 V. 3aMBIKAIOTCA K TIpeKpa-
AT IEPUOIMHECKYIO TIPOBEPKY.

Ecsn roput et OroHb ¢ KpacHBIM, HEMPEPHIBHO BEIETCH MEPHOIMHECKas TPOBEPKA OauTests-
HOCTH ¥ KOHTPOMB TOTO, 4TO CKOPOCTB IOE3/1d He TIpeBbllliaeT fonycrumoit V. Pene KC B oTom ciry-
4ae TOTYYaCT TOJIbKO IEPHOIUMECKOE MUTaHKe Ot Komencaropa C, ., 4epe3 KOHTAKTBL ThuloBoH JK,
tporrrosoi KoK u kouraxr 0-V,, ckopocteMepa. M3 3TOr0 CliGIyeT, To MPEBBIIIEHHE [TOE3A0M CKOPOC-
™ V_ NONHOCTBIO BEIKMOUaeT pene KC, 4To Beer K NMPUHYAUTENLHOMY TOPMOXEHHUIO MOE314 YCT-
POiCTBAMH JIOKOMOTHBHOH CHITIATIM3ALIMH ITYTEM DA3PSAAKH TOPMO3HOH MAIUCTPAIM OOECTOHEHHBIM
IEKTPOITHEBMATHYECKHM KIIANIAHOM.

Kpacupiii orous B orHolueHun TpeOOBaHHH K NPOBEpKE OONTENLHOCTH M KOHTPOIIIO CKOPOCTH
AHAIIOTMYEH [IPEABIAYINEMY C TEM OTIHUHCM, UTO IPH HEM KOHTDPOJIUPYETCA IPEBBILLIEHHE CKOPOC-
T 20 xM/4. TTosTOMy enMHCTBEHHAs LieTlb neproanueckoro nutadus peae KC npoxoaur uepes
KOHT4KT cKOpocTemepa 0-20, momumo koToporo npoxoast ienn KC mpr apyrux orsgx, Korga
CKOpOCTB BbIIIE 20 KM/4, B TOM 4MCIIE ¥ MpH BE10M OTHE.

[pw 6enom orte pene KC noaxmoueno k koHaeHcatopy C,, PpOHTOBEIM KOHTakTOM pere K.
[ciicTBye MepUOAMYECKON NIPOBEPKH MPCKPAINAETCA [IPH OCTAHOBKE MIIM OYEHb MANOH CKOPOCTH
JIOKOMOTHBA, KOTAd 3aMbIKaeTca KOHTakT 0-10 ckopocremepa u pene KC HesaBucumo OT nokasa-
HHSA JIOKOMOTHBHOTO CBCTO(OpA MOJIYHAET HEMPEPBIBHOE MMTAHKE OT MICTOYHHMKA TOKA.

Bo BpeMs TpoBCPKK AEHCTBHA YCTPONHCTB NOKOMOTHBHOH CHTHAITM3AIMH HA KOHTPOJIBEHOM
nynkre AJIC 37a tenb paspoiBaeTes HaxatreM kuorku KIT, MO3TOMY Mpu XKEITOM OTHE € Kpac-
HBIM, KPaCHOM M O€IIOM OTHSX BCTYMAcT B JCHCTBHE NEPUO/IMUYECKAS MPOBEPKA OMTEIBHOCTH,
Tak Kak npy Hux pene KC He monyyact NpaMoro nuT4HAA OT HCTOMHHMKA MIMTAHKS,
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Cucrema aBTOMATHUYCCKOTO YIpaBiIeHns TopmokeHuem noeazos CAYT-UM, CAYT-IIM/485
MpeaHA3HAYEHA I8 ABTOMATHYECKOTO KOHTPOJ/ISI ZOMYCTHMOM CKOPOCTH ABMXKEHHUS M yIIpanie-
HUs TOPMOXEHHEM TPY30BbIX H 1ACCAXHPCKHX TI0€30B, MIEKTPOII0E3208B ¥ MH3ENb-I0e3I0B, 00~
PAIIAIONMIMXCA HA YH4CTKAX ¢ TPEX- ¥ YEThIPeX3Ha4HOH aBTOONOKMPOBKON U MONyaBTOOIOKH-
POBKO#M C aBTOMATHYECKOH TOKOMOTHBHONH CUMHAIM3AIIMEH.
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KoHTpomIb ckopocTH K yIIpaB/ieHHS TOPMOXEHHEM OCYLLECTBIIACTCS HA OCHOBE H3MEpPEHHS Na-
PaMCTpOB ABWKeHUS W HHbopMaumu, nonyueHHoit or AJICH u nytesbix yerpoiicrs CAVT.

Cucrema CAYT uMeeT ciedyloLUyil COCTAB aNMapaTypbi: OIOKH MEKTPOHMKHM, KOMMYTALHH,
CBA3M, COTTIACOBAHMS; GIIOK OTKITIOUCHHS TAH PeNCHHBIH; NepEKTIOUATETh HAMIPABICHUH, MYIbT
MAIIMHHCTA (prc. 9.28); 6II0K 3aIUMTBL; @RHTCHHA, JaTYMK YITIa IOBOPOTA YHHBEPCAJIbHbIN.

B 3aBHCHMOCTH OT pa3MeuleHHs HA KOHKPETHOM THIIE JIOKOMOTHBA ANNAPATyPa HMEET He-
CKONIEKO BAPHAHTOB HCIOIHEHUS, OTIHYAIOUINXCA KABGenbHOo 11POAYKIIHCH M KOMITIEKTALHEH.

BxoanbiMu mapamerpamu anmapatrypbt CAYT sensiores: yron nosopota sana ATIC-VY; cur-
Haslbl OT MYTEBbIX YCTPOHCTB, IPUHIMACMbie AHTCHHOM; TaBIICHHE BO3AYXd B TOPMO3HOR CHCTe-
Mc moe3aa; curHatbl AJICH; CHrHAll HANIMYKS 3IIEKTPONHEBMATHYECKOTO TOpMOoXeHHs « TTx;
HanpsKeHUE MATAHHA SIIEKTPOMHEBMATHYECKOTO KiIanaHa asrocrona 3TTK; curnansl uenei ym-
paBIeHAs MOABHXHOTO coctasa «XBIly, «XH3», «Tara», « IneKTpHYecKoe TOPMOKEHHEN.

B annaparype CAYT npenycMOTpetibl ClIEAYIOIKMC alfTOPUTMBI paboThl: Ipy30BOit M liacca-
KHPCKHH.

Anroputmbl pabotst annapatypbl CAVYT 3agatorcs npu nporpamMmuposanui. Ipu neobxo-
JHMMOCTH paboThi B IPY30MACCAXUPCKOM BaPHUAHTE, AJITOPUTM 344€TCS NEPEKITIOYCHHEM TyMO-
Jlepa. YCTAHABIMBACMbBIM B COOTBETCTBHH C IIPOCKTOM 0GOpYI0BAIINSL.

DYHKUMOHWPOBaHHE J1I0KOMOTHBHOH annaparypbl CAYT-IM npemycMmaTpusaetca B cley-
FOUIHX MOE3AHBIX CUTYAIIHSAX.

TIpH ABIKEHHH Noe3/a No 3eneHoMy nmokazaruio AJIC CAYT ocymechMeT KOUTPOJIb MaK-
CHMaNTbHO JomycTumoii ckopoctu V. TIpu nocTrxcnnn noczgoM V., CAYT oTkmouaer Tary,
a npH OpeBbllieHuy V. Ha 2 kM/Y OCYILECTBIAET ABTOMATHYECKOE ClTy)eGHOE TOPMOKEHHE
JUTSL CHIKEHMSA CKOPOCTH IO YCTAHOBICHHON BelIMUMHBL JIOKOMOTHBHBIE YCTPOMCTBA MO3BOMA-
K0T HIMEHATh MAKCUMAIBHO TOMYCTHMYIO CKOPOCTB 0 160 KM/4 MpH U3rOTOBIEHHH CHCTCMBI Ha
34BOJE WM HACTPOHKE B AENO.

Ipy mABMXerny noe3aa no KpacHo-xentoMy nokasanuio AJIC k myTeBoMy cBeTodopy ¢ 3an-
petalomum nokaszaHueM CAYT B Hayane ONOK-y4acTKa KOHTPOJIHPYET MpeBbIIICHHE AOTYCTH-
MO CKOPOCTH IBHXKEHHA HA KPACHBIH CHTHAL V., & Ha PAcCTOSHHU HEOGX0MMOTO TOPMO3LIO-
ro MyTH IO CHTHAJIA OTKJTIOYAET TATY ¥ OGECMeUNBACT ABTOMATHYUECKOE CTYKeOHOE TOPMOXCHHC
Moe3a [0 Moo OCTAaHOBKH NMepel MyTeBbiM cBeroGopoM Ha paccrosiny 10—150 m.

Tpy ARINKCHUY 110€3ua 110 KenroMy nokasaunio AJIC k 11poxoaHoMy cBeToopy ¢ KenThiM
OTHEM HIH K BXOJHOMY cBETO(OPY CTAHIMH ¢ OAHHM XenThiM orieM CAVT obecneunBaer B
HagaJe OI0K-y4acTKa KOHTPOIb MAKCHMAIbHO JOMYCTHMOM CKOPOCTH JBHIKEHUA, A I1a paccTos-
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HUM HCOOXOAMMOro TOPMO3HOTO TIyTH A0 TMYTEBOTO CBETOMOPA € KENTHIM NTOKA3AHUCM OTKITIO-
Y4ET TAIY N OOECTICUMBAET ABTOMATHYECKOE CIIYKCOHOC TOPMOXKEHHE 0 CKopocTH V. tpociie-
LOB4HMs [IyTEBOTO CBCTOPOPA € HKEATHIM II0KA3AHUCM.

[1pu ABKXCHHUM TIOE3/14 TI0 XeATOMY MokasaHuIo AJIC Kk BXOHOMY CBETO(OPY CTAHLIMY C ABYMS
skenteiMu orisimu CAVYT ofeciieanBacT B Hadale GOK-y4aCTKd KOHTPO/Ih MAKCHMAILHO JOMYC-
TMMOIi CKOPOCTH BUKEHHS, d Hd PACCTOSHIN HEOOXOANMOrO TOPMO3HOTO Iy TH IO BXOAHOTO CBC-
Tohopa OTKITIOUAET TATY ¥ IPOU3BOIUT ABTOMATHUECKOC CIyKCOHOC TOPMOMKEHHE IO CKOPOCTH
OPOCIEIOBAHMS BXOTHOTO CBeTodopd. Benmuuna 3Toll ckopocTH onpeaenseTcs ABTOMATHUECKH B
3ABUCHMOCTH OT BEJIM'MHbLI OTPAHUYCHHS] CKOPOCTH ABIXKEHIA 1O CIPEJIOMHOMY TIEPCBOIy M pac-
CTOsIHUS OT CTPCJIOYHOTO NIEPEBO/IA /10 BXOMIIOTO cBeTodopa, Ho He Gonee ckopocTn V..

IMpu aBMXCHMKM 110€374 110 cTaHUMOHHOMY NYTH CAYT OTKIIOUAET TATY H4 PACCTOSHHMH He-
06X0/1MMOI'0 TOPMO3HOTO MYTH O HAYAIIA OIPANMHYCHHA CKOPOCTH U OCYILECTBISET ABTOMATH-
yeckoe CITy)KeOHOE TOPMOXKEHUC 1O BCIMHHHBI OTPAHHUYCHHS CKOPOCTH 110 CTAHIIMONHOMY MyTH.
Tpy ABIKCHUM NOE30d 10 CTAHLIMOHIOMY TIYTH K 3aKpBITOMY BbixOjiHOMY cBerodopy CAYT
IPEYNPEXIAET [IPEBBILICHUE YCTAHOBICHHOIO OTPAHUYCHUS CKOPOCTH, d Hd PACCTOSIHMY HEeo0-
XOOMMOTO TOPMO3HOTO MYTH ODeCIIeYHBAET ABTOMATHYECKOC CIIY)eOHOe TOPMOXKEHUE 10 1O~
HOM OCTAHOBKH O34 TIEPC/T 32KPhITBIM BLIXOIHBIM cBeTodOpoM Ha paccrosmuu 10- - 150 m.

B cnyuac 6e30¢TaHOBOUMHOTO NPOIlycKa M0e3aa 0 GOKOBOMY CTAHIIMOHHOMY TYTH H GenoMy
OTHIO 4BTOMATHYECKOI TokoMOTHBHON curHaNTM3anun CAYT 103BOJISET IPOC/ICIOBATh BbIXOM-
HOHM CBETO(OP € yCTAHOBIEHHOU 11O CTPENIOYHOMY TIEPEBO,j1y CKOPOCTBIO TI0C/E HAXKATHS Malli-
nucrom xnouku OTTIP na nynpre ynpasieaust CAYT.

CAVT 1103BOJICT TIPOCIENOBATD TYTeBOI CBETOGOP € 3aMperAoN M MOKAZAHHEM CO CKOPOCTRI) HE
60os1ee 20 KM/1 TI0CTIE HAKATUS MaliMHUCTOM KHONKM K20 1a nysete yripasners CAYT. [Ipu aBuxeHun
MOE3/1d 11O KpacHo-kesrroMy orHio AJIC cucteMa TomKHA 0GecTieHMBATE KOHTPOITb JOITYCTHMOM CKOPOC-
i 20 kM/u. TTpH TOCTIOKCHUN [T0€310M KOHTponupyemoii ckopoctd 20 km/q CAVT OTKITIOHAET TATY
Py HEOOXOIMMOCTH OCYILIECTRITSET CITYXKeOHOE TOPMOMKEHHE A0 KOHTPOIMPYEMOH ckopocTH. B xoHIe
6uiok-yuactka CAYT npousBomut ctykeOHOC TOPMOXKEHNUE U OCTAHOBKY noesna. Ipu sToM orpanuue-
HUE CKOPOCTH OTMEHSET TOTBHKO T10CNIE I0BTOPHOTO HAXaTHs Kitorky K20 va nyste yripasnerus CAVT.

[Ipu otcyTcTBUM HH(pOpMALIU O ITHHE O10K-y44CTKa (OTKa3 HallonbHOro reneparopa) B CAYT
MPEAYCMOTPEHO dBTOMATHYCCKOC 38 JaHKE IUTUHBI OJIOK-y4ACTKd, MUHMMAJILHOTO HA JAHHOM y4a-
cTKe 0OpalleHUs TOKOMOTHBA. TuKoe 3a/laHHe PACCTOAHHS IPOU3BOIMTCS B HAYAIIE OIOK-y4aCTKd
[pM CMeHe TOKa3aHuil JIOKOMOTUBHOIO ¢BETODOPA € XKeITOro Ha KPaCHO-KETOC, ¢ KPACHO-KeN-
TOTO Ha KPAaCHOE, ¢ ®eNTOro Ha Genbli (Bbe3] HA OOKOBOM HEKOAMPOBAHHbIH 11y Th CTAHIUH).

CAVT obecneunBacT KOUTPOIb CAMOTNPON3BOILHOTO ABHxKEHUA Noesaa. TTpu sodom nokasamim
TIOKOMOTHBHOTO ¢BeT0(hOpa W HeCAHKIIMOHHPOBAHHOM JIBIDKEHHS 110C3/1A, HA PACCTOSHHH Oonce 3 M
6€e3 OATBEPKACHMS 5 UTEILHOCTH MALLIMHHCTOM, CHCTCMA O0CCIICUHBACT ABTOMATHYECKOE CITykKeGHOE
TOpMOXCHHC. s OTMEHBI TOPMOKEHNSL 110C7I€ OCTAHOBKH N0e371a HeoOX0mMMO HaxkaTh KHorky K20.

CAVT ocyiecrsiiser KOHTPOIb H PeryMpOBAHUE CKOPOCTH IOE3/1d PU JIBMXXEHUH 110 yJacT-
KAM IIYTH C TOCTOSHHBIMH OTPAHUUCHUSIMU CKOPOCTH. OTMEHY IeHCTBHS OTPAHUUCHNS CKOPOCTH
neobxoanmo npoussoauTh HaxaTHeM KHonku OC Ha uyibste ynpasnenus CAYT. CAYT obecne-
UHBHUET HEIPEPBIBHLIA KOHTPOIb UCTIPABHOM PAOOTHI K B ci1yuae HOSBICHASL OTKA3a OCYIIECTBISCT
IKCTPEHHOE TOPMoXeHue 1toezaa ycpes kiaanan K. Cucrema no3Bonser MAlIMHUCTY OTMEHUTD
JKCTPEHHOE TOPMOKEHHE NOC31d OTKIIIOYCHHEM OTkaszaBiueit cuctembl. CAVT obecrieunBaer u3-
MepeHHe GakTHICCKoM 2PHEKTHBHOCTH TOPMO3HEIX CPE/ICTB B IPY30BBIX H MACCAXKUPCKUX T10€3/1dX
U popMHUpPYET NPOTPAMMIIYIO CKOPOCTD B 34BUCUMOCTH OT JEHCTBUTEIILHOIO 3HAUEHHUS TOPMO3HO-
ro ko3pbuuneHta, NpopUns MIyTH, PACCTOAHUS IO CHTHATA U nOKaszanns AJIC.

CAYT unepenaer cremyioiyo HHOOPMALIHIO MAILHITUCTY:

— O PC3CPBE CKOPOCTH B KaXKIOH TOUKE 11yTH (Pa3HOCTh JONYCTUMOMN U (PAKTUHCCKOH CKOPOCTEH);

— 0 Jinte OIOK-y4acTKa HITM MaPLIPYTA TIPHEMA TI0€3/1d Ha CTAHLIMIO B MOMEHT TPOCIIE/TOBAHHS TTyTe-
BOrO CBETOQOpA, & 1IPH JAUTHHCHIIICM IBIDKCHHM — O TEKYIIEM PACCTOSIHHY 10 ITYTEROTo cBeTohopa;

— 0 axTHYECKOH IHPEKTUBHOCTH TOPMO3HBIX CPEACTB MOC3/A.




image298.png
CAYT obecneunBaeT BbIIAYY MAIUUHUCTY PEUEBBIX COODIIEHHH W OMONHUTENBHBIN KOHTPOND
OAMTENBHOCTH, OCYIIECTBISEMBIH HAXATHEM PYKOSTKH PB B OTBET HA OTAE/NBHBIE PEyeBbie cooblle-
HHsl, HauMHAIOImcCs closoM «BHumanue». Bocrnpousse/ieHne peueBbiX COODINEHHI, CBA3AHHBIX C
curHanshsiMu nokazadusmu AJICH, ocyectensieres npu emene konos AJICH Baamen ceuctka ITIK:

. Briepenu senenswiit :
. Banmanue! Bnepenu xentsiit
. Buumanuve! Briepean kpacHbIi
. Baumanue! Kpacuptit
. Baumanue! Besnbtii
. Buumanue! Hauano meumxkeHus
. Baumanue! Curnan
. Buumanue! Bnepeau nepeesn
. Buumanue! Briepeau craHuus
. Bimmanue! Briepenu onacHoe MecTo

11. Orknoun Tary

12. Buepeau npoba ropMo3on :

13. Bricpeny HEHTPAIbHas BCTABKA

14. Brepeny Tokopaszen

15. Briepenu mMoct

16. Bnepeny nnardopma

17. Bniepenu nepexon

18. Bnepenu myTtenposos

19. Briepeau rasonposon

20. Briepenyt I1OHAB

21. Bricpen# TOHHeNb.

ConepxaHHe U KOTHYECTBO PedeBbIX cOOOmeHnii MoxeT OBITE H3MEHEHO U JOTIOJIHEHO B yC-
JIOBHAX SKCTUTYaTALMHU (1yTeM nepenporpammupoBanns «Flash-namsuy 6e3 n3baTsa MUKPOCXEM.

Orka3s ogHoro us apyx JAIIC CAYT B myTtu cnemoBaHus He MPUBOINT K BbIKITIOYEHHIO CUCTCMBI.
B atom ciyuae CAVT aBToMaruuecku nepexoaut k pabote ¢ oqaum AI1C u BBOAUT 10NOTHATEND-
HBIH NePUOINYCCKHI KOHTPOJIb BAMTENBHOCTY MalIMHNCTA NPH J1tobbIX nokazanuax AJIC. Tlepu-
OMYeCcKHit KOHTPOIb B/MTENBHOCTH CUTHAIM3UpYET MaMAKUCTY 0 HencripasHoM JATC u veobxo-
JIMMOCTH 3AITACH B )KYPHAII PEMOHTA.

CAVYT obecnieunsaer npueM HHGOpMaLMM OT YHHGHIMPOBAHHBIX TyTeBbIX FeHepaTopos (I'TTY-
CAVT) 1 BO3MOXHOCTB 3anicH B [13Y NOKOMOTHBHOM annapaTyphl 6a3bl JAHHBIX HE TONIBKO Tie-
PETOHOB, HO Y CTAHIME ¢ MaplupyTaMu rpueMa, 3agasaeMeiMu I'TIY-CAVYT.
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Peneiinas nonyaBToMatuueckas 6moxupoBka (PI1B) sBnsercs OQHHM M3 OCHOBHBIX CPENCTB
MHTEPBATBHOIO PETYJIMPOBAHUSA JIBHXKCHUS NOE310B U MPUMEHACTC HA MAJIOAEATEEHbIX YYaCT-
KaX ONHOIYTHBIX ¥ [ABYXITYTHBIX THHMIL. OCHTHAIN30BAHME LIEPErOHA U CTaHIKii, obopyaoBaH-
ubix PI1b, nokazano Ha puc. 10.1, rne 0603nauenbr: ceeTodopbl — Bxozassie (H, U), BbIXoaHbIe
(H1, Y1) u npeaynpenurenshbie (IMTH, IT4); penbeosbie uenn — cranmumonnbie (1-3CI1, 2-4CI1,
111, 11T, 3T1) u koHTpONnkHbIE Meperonnsie (HI'TI, UT'TT).

Bhiesn noesna 11a Meperox OCyIECTBIAETCS 110 pa3pellaloleMy MOKa3aHHIO BLIXOAHOTO CBETO-
¢opa, MIPHEM HA CTAHIMIO — [0 pa3pellaolIeMy OKA3aHHIO BXOAHOTrO cBeTodopa. Boixomisie
cBETO(OPBI IMEIOT 1BA CUIHAJILHBIX ITOKA3aHUs -— 3allpeluatoliee (Kpaciblif) B paspeliaoniee (3e-
nenbiit). [TpenynpeanTenbHbIC CBETOGOPbI UMEIOT TPU CUTHANBHBIX TOKA3aHUS — 3eJIeHbIH (eciu
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BXOJHOM CBETOGMOP OTKPBIT [T NPUEMA HA TIABHbLH TyTh), KCITHLE MUraromit (eciu BxoaHoM
cBeTO(Op OTKPHIT JUIs TpHeMa Ha 60KOBOH My Th) K KesIrhbiit (C/IM BXOIHOI CBETO(OD 3aKPLIT UK
OTKDBIT Ha NPUIIIACHTEIbHBIA CUTHANT). PaccToAHMe MeXAY Npenynpe MTENLHBIMU U BXOIHBIMH
CBETOGOPAMH JIOIKHO ObITh HE MEHbIIIE ITYTH, MPOXOAWMOTO TIOE310M € MaKCHMaTbHOM CKOpoc-
TBIO B KOHKPETHOM MecTe 3a 29 ¢ — BpeMs, HeoOX0AMMOE /Ut BOCHPUATHSA TOKOMOTHBHBIMH YCT-
POUCTBAMHM KOAOBBIX CHrHaIIOB (20 C), ¥ BHIEPKKA BPEMEHH Pa3pPANIKH KAMEDDI JTEKTPOMHEBMATH-
YecKOTO KJIATIaHd O HAyana BRIIyCKa BO3AYXA M3 TopMO3HOH MarucTpam (9 ¢). Kpome Toro, sto
PacCTOAHKE NOMMKHO ObITh HE MEHBILE TOPMO3HOTO TIpH 3KCTPEHHOM TOPMOXEHHH, PaCCYUTAHHO-
ro U MAKCUMAJILHON CKOPOCTH JIBUXKEHNSA B MECTE YCTAHOBKU M KOHKPETHOTO MpOoGUIs TyTH.

B KauecTBe EMEHTHOM 6a3bl JUIs TOCTpOeHUs “ekTprdeckux cxeM PIIB ncnonssytores pene 1
Ki1acca 11aekHOCTH. OCHOBHBIMH CXEMaMM PENEHHOH 11011yaBTOMATHUeCKOH 010KMPOBKH SBIISIOTCS
cxeMa JTMHEHHOH LiETTH, CXeMBI YTIPARITEHHA BXOAHLIMHU H BRIXOTHBIMH CBETO(OPAMY, MECTHBIE CTAHIIH-
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OHHBIE CXEMBbI, CXEMBI BJTIOUEHHS HHAWKALIUY HA ammapare ynpasneHust. CTAHIIHOHHBIC yCTPOii-
ctBa PI1b AByX cocenHuX cTaHIMi yBSA3aHbI MEXAY coDOMH MO JIMHEHHON LENN.

Jns peanuzanmy IPOLECCOB OTIPABIeHH s / IpHeMa TOE310B CTAHUHOHHbIE ycTpoticTa PTTB
JIBYX CTAHI(UH, OTPAHMYHUBAIOLIMX NEPETOH HA ABYXIYTHOM HIIM OHOMYTHOM YUACTKE, OOMEHH-
BAIOTCS 110 TUHERHOMN 1elTH 6IOKHPOBOYHBIMHU cHrHanaMH (Onok-curnanamu) «[lyTesoe otnpas-
nenue» u «IlyTteBoe mpubpiTie». Ha OTHOMYTHBIX yd4acTKaxX OTHPAB/ICHHE 1Oe3a 1a MeperoH
BO3MOXKHO TOJIBKO B Cily4ae COINIACHS MEKYPHOI'0 110 CTAHIUM, HA KOTOPYIO 110€3] OTTIpaBNseT-
cs. TToyTomy 3mech UCMONbL3YIOTCs TaKKe OIOKHPOBOUHblE CHrHANBI «/laya cornacus» U «Ilomny-
YEHHE COLTIACUS.

Paccmorpum anroput™ dyHkimonuposaHus PI1b Ha oAHomyTHOM yuacTke NpH OTHpaBic-
HHUMY Moe3Aa cO CTaHIMH A Ha CTaHUMIO b (cM. puc. 10.1). YOeausmuch B cBOGOIHOCTH 1IEPEI'OHA,
TexypHbIHA no craHuuu orpasienus (ACTT A) sanpawmsaer no renedony J1CI1 b o Bozmox-
Hoctd npuema moe3fa. JCIT B Boinaet curnan «aua cornacus», KOTOPbIH 1m0 TMHEHON emu
MEPEI4ETC HA CTAHIUIO A, TA¢ CTAHIHOHHBlE YCTpOHCTBA peanu3yioT curnall «[Tonyuenue co-
rnacus» (B cnydae HeobxoauMocTu JACI1 b MOXeT OTMEHUTH COTNACHe HA MPHEM Moe3/id). 3areM
JCII A ycraHaBnuBaeT MapIpyT OTHpaBieHUs, B pe3yIbTaTe 4ero no IHHelHHoMH neny Ha cr. b
nepenaeTcs Onok-curnan «[lyTeBoe oTnpaBnenye», M3BLINAIOUMEA O IIPCACTOALICM 3aHATHH Tie-
perosa v HpUOBITUH 110€3d HA CTAHLMIO. OTKPbIBAETCS BBIXOAHOM cBeTOGMOP C NyTH OTIpaBlie-
Hus cT. A. [locne guxcanuu cranmHOHHbIMH yCTpoiicTBaMu 1. b Grok-curnana «Ilyresoe or-
npasnenue» JCI1 b ycranaBnuBaer MapuipyT npueMa (OTKpbIBaeTca BXoaAHOM ceerodop). TTocnc
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4EeTHBIX H HEUETHBIX IOE3/0B B nakete, oOpiyno I = 17 = [; 1y, 1 — BpeMs XOJa YCTHbIX U HEHETHbIX
[10€300B TI0 NICPETOHY. TA. TB ~ CTAaHUHOHHBIC UHTCPBAJILI IMpH CKPCLUIEHHH TIOC3A0B HA CTAHUMAX Au B,
OrpaltM4HBaloOUIMX [IEPETOH.

Torma nponyckHas crnocobHOCTs

~ 1440K

=08 s
AB (K-t +1,+7, +75)+2Kal

A
rae 0.8 - KoIpOUIHEHT, YIHTHIBAIOILMIT 3a1aC IBHKEHHA.

CoracHo 310H (opMyIIe IPH pyYHOM YNPABICHHH CTPEIKAMHU HA IPOMEXYTOYHBIX CTAHIIHAX I1PO-
[yCKHAS CHOCOOHOCTE MOXKET HOCTHraTh 33—37 nap Moe3foB, a IpH MEKTPHYeCKOH LEHTPAIN3a-
MH — 45—48 nap noe3nos.

DKOHOMHUYECKYI0 3hHEKTHBHOCTD CHCTEMBI 0PTAHM3AMH IBHKCHHA TOE3]10B ONMPEAENAIOT ITyTeM
CpaBHEHUSI C YK TPHMEHSEMbIMH TEXHHYECKHMH yCTPOHCTBAMH.
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BBbIe3/Ia [10€3/1a CO CT. A Ha NeperoH (IIPOcNeIOBAHUH UM BLIXOIIOTO MyTEBOTO yUACTKA) 3aKPhl-
BaeTcs BBIXOJHOMH CBeTO(Op H HCKIIOYACTCH €ro MOBTOPHOE OTKPBITHE A0 OCBOOOXAEHHS M0€3-
oM neperona. (Pakrudeckoe mpuOBITHE MOe3aa Ha CT. b dHkcHpyeTcs CTAHIMOHHBIME YCTPOH-
creamu. JICI1 b BwlaacT B nuHeiiHyIo uens 610K-curHan «IlyTepoe mpubbITHE, C 110JTyUeHHEM
KOTOPOTrO CTAHLMOHHbIE yCTPOHCTBA CT. A BO3BPAIIAIOTCHA B HCXOJHOE COCTOSHHUE. Bee nochlnku
M NOJyYEHHS CHTHAJIOB, & TakiKe cCMeHa NMoKa3aHil CBETOGOPOB COMPOBOX AAI0TCS BKIIOUEHHEM
COOTBETCTBYHOLUEH CBETOBOK M 3BYKOBOW HHIMKAIIMHU Hd alaparax ynpasnenus JCIT.

KoHTpons mpubbiTus Moe3ia Ha CTAHIHIO [IPHEMA B [IOJIHOM COCTABE OCYILECTBIISION AEKYPHBIC
O CTAHIMAM, JIeXKYPHBIE 110 ITyTSM, TeXKyPHBIC 110 IIepee3IaM | IPYroi IKCILTyaTAIIMOHHBIH [ITAT.
B 1e15X HOBBblLIEHWs GE30MACHOCTH ABMKEHHMS IIPH OTCYICTBHM arcHTOB, HA KOTOPBIX MOTYT ObITh
BO310CHBI (DYHKLHMM KOHTPOJIS NPHOLITUSA 110€3/14 B NOTHOM COCTABE, PENeiHast noyaBTOMa THHEC-
Kasi OJIOKMPOBKA JOMKHA TOHOMHSTBCS yCTPOHCTBAMH KOHTPOISE ¢BOOO) (HOCTH LICPCTOHOB.

Ycr1potictBa PI1b obecneunBaror IBikeHE TONBKO OHOT0 moe3na no neperouny. Ilpu 1eob-
XOJHMOCTH HOBBIIICHUS IPOIYCKHOMN CIIOCOOHOCTH BO3MOXHO MPUMEHEHHE O0CITYKUBAEMBIX HIH
HeoOCIy)KHBAEMbIX (ABTOMATHYECKHX) GIIOK-110CTOB, pa3eNsoNIMX MeperoHbl Ha OIoK-ydacT-
kd. MecTo pacilonoxeHus Kaxaoro 0JI0K-IOCTa OnpeaesseTcss pacieToM C HCIONb30BaHHEM
KpHBOH CKOPOCTH.

TIpoMexyTOUHbIE CTAHIMH HA yuacTKax ¢ PITB MOTyT 6bITh 060pYIOBAHBI HIEKTPUYCCKOH 1IEH-
Tpanuzanuci (I11) CTpeNok M CHTHAJIOB MIIM MapILPYTHO-KOHTPOJIbHBIMY YcTpoiicTBamMu (MKY).
Ha cranmsx ¢ MKY crpenounbie 1 beceTpenouHble yuacTKy (lylv B MaplupyTax OpHeMa H OT-
IpaBIIeHHs] IO [T1aBHBIM MYTAM, @ TAKKe HPHCMO-OTIIPABOUHbIE IIyTH O0OPYAYIOTCS PENLCOBLIMU
LENsSMH. YUaCTKH MpUOIMAKCITHA K CTAIIXSIM H GIIOK-NOCTaM, CTPENOYHbIE H GecCTPesIotHbIe yua-
CTKH IyTH B MapIIpyTax IpHeMa [0 [T1aBHbiM [IYTSM, 4 TaKKe GOKOBbIE ITYTH, O KOTOPhIM LIDEyC-
MOTPENO ABMXCHHC MACCAXUPCKUX U NPHTOPO/IHbIX I0E30B, 00OPYAyIOTCS MyTEBBIMH YCTPOii-
CTBAMH aBTOMATHYECKOR JTOKOMOTHBHON cHrHammsauiy. KoauposaHue y9acTkoB NpHOMIDKEHHSA
K cTaHImH (610Kn0CTy) 0Cy- 1ECTBISETCS CO CTOPOHBI BXOJHOrO ¢BeTodoOPA.

Ha puc. 10.2 nokasaHo pasMeiweHue anmapatyps! PIIB Ha cranumn, obopynosannoit MKY
(CI1 - crpenournsbic moctsl). Anmaparypa PITb ycranasnusacrcs B momentenuu JCT1 u peneii-
HbIx mKagax (PI) BXoaHbIX ¥ BbIXOAHLIX cBeTOGOPOB. DnexTponutande ycrpoiicts PTIb ocy-
LECTBSAETCS OT HCTOUHUKA mepeMeHHOro Toka ([1X-OX) ¢ pesepBupoBaHUEM OT aKKyMyISTOP-
HbIx GaTapeil, ycraHOBIEHHBbIX B OGaTapeiiHbix mxadax (BLLL).
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Ha cranumsax U paszbseszfax, 060py/0BaHHBIX MAPHIPYTHO-KOHTPOJIbHBIMU YCTPOHCTBAMH, B
KayecTBe allIapaToB YNPaBieHWs IPUMEHAIOTCA ITyJIbThI-CTATHBLI PeJIeHHON N0JIydBTOMATHYUEC-
Koii 6nokuposky tvna [TCPb-2, yctanosncuupie B momewenud ACIL ITyabt-cratus [1CPB-2
NPE/ICTABIAET COGOH METAILIMUCCKY IO KOHCTPYKUMIO pasmepamu 904x428x1700 mm, na nepeaneit
NIaHeTH KOTOPOi PaclionokeHbl MHEMOCXEMA CTRHIIWH ¥ OpPTaHbl YIPaBJICHUS 1 HHAWKaUY. Pe-
siefiHas annapatypa PITB pasMetiiacres Ha cleuuasibHbIX 112HeNsX BHYTPHU nyiabTa-cratuea. Ha
CTaHUUSX, OOOpYNOBaHHBIX ycTpoHeTBamu LI, oTaenbHbIe annapaTsl ynpasienns uis PTIb ne
ycTaHaBjiMBaKw1cs. B 3ToM ciyuae opranbl ynpasicHus v uHgukanuu PITB pasmewmarorcs va
nyabte-1adno 1, a peneiinbie ¥ APyTrue dMeMeHTHI YeKTPHUECKUX cxeM — Ha craTusax DLl

Bueumii ua nysTa-cratea ITCPB-2 nokasaH Ha puc. 10.3, roe o6o3HaueHsl: / — NMaHeNb ynpanie-
HHS ¥ HHIOMKAIH, 2 — wnod-xest. [TyTesoe passHTHE CTaHLIMM H300paXeHOo TIPH IOMOLIH HAKITAMIbIX
HIHILTHKOB (METAIUTMYECKHX HRKIAI0K). st oToOpaikeHHs COCTOSHHS KKIOTO IIPUEMO-OTIIPABOHO-
IO IMYTH MCMOMB3YIOTCH TPH JIRMTIOMKH, KOTOPbIE B HCXOIHOM COCTOSTHIM nemenTos PI1b (mytu ceo6on-
HBI1, MAPLIPYTHI HE YCTAHOBIIEHBI) HC TOPAT: ABE Delible — /YISt KOHTPOIS HPABHIILHOM YCTAHOBKH Mapili-
PYTOBIIpHeMa H OTIIPABIICHIS H OH2 KPacHAsi — /TS KOHTPOITS 3aHATOCTH IyTH. J{1 KOHTPOIISI 34HATOCTH
KaKIOTO CTPENIOUHOTO YHACTKA B 1'OPJIOBHHAX CTAHLIMM MCTIOB3YETCA OIHA KPACHAS JIAMITOUKA, TAKKe
HOPMdJIBHO He ropsias. Bosne kaxnoH CTpeNky yeraHoBeHbi TAGIHUKH C 66 HOMEPOM.
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Jlst pMKCalMY nepenayy U mpucMa GJI0K-CHIHAJIOB MCTIONIB3YIOTCA HOPMAIIBHO HE ropsuiye
JIaMOoYKH «/laua cormacus» — xenroro 1seTa, «[Toxydyenne coracus» - 3eleHOro 1iBeTa, «3a-
HATHE NIEPETOHA OTNIPABJIEHHA» N «3aHATHE TIEPETOLIa IPHEMa» - KPACIIOro LBETa. JTH TaMIou-
Kd UMEIOT CTPETOBUIHBIC HAKIIAAKH, YKA3BIBAIOIHME HATIPABIEHHE IBHKEHUS.

TToBTOPHTCITH BXOAHBIX CBETOPOPOB UMEIOT 110 TPH TAMITOYKH: 3€7ICHYI0 UL PHKCALIMH OTKPbI-
TOTO COCTOSHMS, KPACHYIO - — UL PUKCAUNH FAKPBITOTO COCTOAHMS, GEMy 0 — /1S (hMKCAIIMH rOpEHHs
MPUTTACUTEIbHOTO CHTHANR. [ToBTOpUTENN BRIXOIHBIX U IPEXYTIPENHTETLHBIX CBETOMOPOB HMEKOT IO
OIHOM JTAMITOUKCE 3CIIEHO1 O LIBETA JJ1S (PUKCALIMH OTKPBITOrO COCTOsHUs. Bee tTaMnouku noBTopuTenci
cBETOOPOB HOPMATILHO HE TOPAT, 32 HCKITHOYEHHEM KPACHbIX JIAMITOUEK BXO/THBIX CRETO(OPOB.

JLiisi OTKPBITHA U 3aKPBITHA BXOMHBIX CBETO(POPOB CIIYXKAT TPEXIIO3UIINOHHBIE KHONIKH «ITprem»,
BBIXOZIIBIX CBETOGOPOB — TPEXNO3HLHOHHbIC KHONKH «OTnpasieHue». Knonku «[Tpuem» 1 «Ot-
NPaBIICHHC? HMEIOT CTPETTOBHTHBIE HAKIAAKH, YKasbisarolume Haupasienue asikenus. JJCTT nousep-
XJI4ET COryiaCHe Ha IPUCM TNI0€3/1a HRXKaTHEM TPEXTIO3UIIMOHHOI KHONKH «/laua corsiacHs», a npubkI-
THE N10€3a Ha CTALIIHIO (BbL1aeT 610k-CHrHai «ITyTeBoe IPUOLITHEN) — ABYXITO3HULIMOHHON KHOIIKH
«ITpubbrTHe». OTMeHa cOrTacHA Ha IPUCM NIPOU3BOJIMTCS OTHKATHEM KHOTIKM «[Jaud cornacus».

J1ns BKITFOUEHN S M KOHTPOJI5 PEXHMa HCKYCCTBEHHOMN pa3iesiki MapILpPYTOB CITyXaT ABYXHO3HLIH-
onHble rroMbupyembie (IT) kHonku u Geibie namriouku «MckyceTBeHHas pasaenkay. BriloueHne pe-
KUMa CHUKEHUSA HATIPSHKEHUS TMTAHHUS JIaMIT CBETOGOPOB OCYLIECTBIISAETCA HAXKATHEM ILTOMOUpYe-
Moii KHOTIKH C pukcaumeit HaxaTus (IT/d) «CHikenune HAanpsHKeHUs», YTO GHKCHPYETCs TOPeHHEM
Henoi 1aMnoukH. OTKIIIOUEHHE HCTOYHMKA THTAHUA [IepeMEHHOr O TOKA H BKIIIOUEHHE Pe3ePBHOIO
HCTOYHHMKA TIMTAaHMS GUKCHPYCTCS TOPEHHEM KpacHOH namnouk « HeucnpasHOCTbY.

Ipy Hapy1IeHu 1 paboThl yCTPOHCTB aBTOMATHYECKOH (rKcalm npocteaosanus noesaa JACT sb1-
naeT GroKk-curHan «Flyresoe npuGHITHE» IOCIE NPOBEPKH 11PUOBITHS MOE3/1a B 110JIHOM COCTABE HaXa-
THeM kHorku «HMckyccTBeHHOE IPUGHITHE CO CYUETUMKOM uMCHd HaxaTuit. [l BKITFOUeHHs IPHUTIId-
CHUTENIbHBIX OTHEH BXOMHBIX CBETOGOPOB UCTIONB3YI0TCs KHONKHU «I1purmacut. Hy» v «Ilpurmacur. Un,
TRKKC UMEHOLIME CUETUHKH YHMCIIA HAXKATHIA.

Jnst obecrieuenys BO3MOXHOCTH OTIPABIIEHHS Hd NIEPETOH XO3SHCTBEHHOTO 110€3/1d 083 OTKpbITHSA
BXOJIHOI'O CMTHAJIA ITYJIbT-CTATHR COAEPKUT KITIOU-XKC3T C MICKTPO3a1CIKON. J111s1 Takoro oTnpasicivs
HEO6XOAUMO U3bATD KITFOU-XKE3IT M3 aNNIapaTa YIPABIeHHs NpH BO30YKAECHHOH UIEKTPO3AIIEIIKE, YTO
BO3MOXHO TPU MOJYYEHHH C COoCelHel CTAHIIMY COINIAaCHs Ha OTIIPABJIEHHUE NI0E3/]1a HA TIEPErOH H
HaXATHU KHOTKU «OTIPABIEHHE XO3SHCTBEHHOTO noe3aan. IIpH M3bsATOM KIIHOUE-XKEe3JIE HEBO3-
MOXHO OTKPBITh BBIXOMHOH cBeTOdop, ueM obecnieurBaeTca 6E30IIACHOCTD ABHKEHHSL.
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CxeMa MHEHHOM LIeny U MECTHBIX CTRHLIMOHHbIX Leneii oaHonyTHoi P16 mokasaus! Ha puc. 10.4.
B nHHeiHy10 Uehb Ha KaXAOH CTAHUMH BKITodeHbl crenytouwe pene: HJT w W1 - nuneiidble perne,
TMPEAHAHAYCHHbIE JUIS TOTYUYEHHs COTJIACHS Ha OTIIPABIIEHHE 110C3/1A U U3BCILEHMS O MPUObITHH MOC3-
Ja Ha coceHION cTaHuMio; UTTO 1 HITO — pene 1iyreBoro oTnpasiieHus, NpeaHa3HaucHHble Ui BOC-
nipusitis Griok-curnasa «Ilyresoe otipasnenue»; YATT u HALT — pene naun NpubbITHS, IPETHA3HA-
YeHHbIe JUIS TIePeIayi Ha COCEIHION CraH1o 6nok-curnana «[lyTeBoe npubbrrue». Kak suaxo u3
puc. 10.4, cxeMbl JIMHEHHO T LIETW Ha cTaHUMsIX A U B HAGHTHYHEL

Mectible nenmm Ha cradusix A g b Taxoke unexrudnsl. Ha puc. 10.4 ang craHunn A nokasaHel
JIEMCHTDI, OTHOCALLMECS K cxeme oTrpabiieHust: KHoluka HOC — kuonka «Otnpaenentey; HOC —
obiliee CHPHATIBHOC Pejle OTIPARIEHUS, TPCAHA3IAUYEHHOC IS BIIIIOUCHUS PA3PEIIAIOLIUX TTOKa3a-
HMI BBIXOAHBIX cBeTodopoB; HOTI — obiyec MPOTUBONIOBTOPHOE pefle, NpeIHA3HAYEHHOS juls He-
KITIOUeHHs HOBTOPHOTO OTKPBITHSL BIXOJHOTO CBETO(hOPA 110 110TTydenus 6ok-curHata «Jfaua npu-
obiTus»; HOC1 u HOTI1 — nostoputenu pene coorBercTtBeHno HOC w HOTI; HOB —
BCHOMOraTeTbHOe pesie OTIPABJICHHS, IPEIHA3HAUCHHOE U1 MOCBUIKU OIOK-CHIHAmd «[TyTeBoe ot-
npasnerue». JUist cranuui b mokasaHbl 3IEMEHTEI, OTHOCHILMECS K cxeMe MpueMa: kHornkd HIC —
kHonka «/faua cormacusay; HC — peste nauy cormacusi, npeHasnayeHHOE A MOCBUIKH CUI'HAJIA




image309.jpeg
qI1d YOHLAUOHIO HOHUOHHL BWIX)) 'H°()] "OHJ

\ LIDI7 SMHMINO] | LIDIT QUHAMIONWO] |
L

dUdH
| I s

L.IHO OUH  9qU

IR . B o S
aN v DOH qu

qo_ €OH Py AACIH I
JLIOH

2 7h drad
N ; :e: HHPH  nonHu T e
L®KWH m_._/P% Fion LU®dHH cu
1= iv' o o R
TG o:_._ LUdH qau LUOPUH P I 9N 3 n i,
U®UHU MUITH 00 N I'H 90

J qu

OUH

INLH MLIATT JITHLIIJA]

28(€] 51 FHOH

|
I
] |
| I i
OOH 190k & on I _ ouff DOH T _||_\ja:
A l I |
] |
| |
| I
@ mOr LOh | I UOH m_oz SIth =22 UK
I | dI’h
I I
| I
i I
o] I | —
OWNH OOh _+ | DOH  LWh
I
]
|

HO(ALD | L

4
|
|
" Ho(ard |,
|

-
1

LUH W, - oI b Ol W, LUUh
AL KRHUOHM [
AXX i —_— XX
My PYbg LHNH UWh gym g My

q BHITHRL)) V BUITHERL))

255




image310.png
«[{aua cornacus»; HOTI — pene hakThieckoro npuOBITHA, MPeAHA3HAYCIIHOE I KOHTPOI ((HK-
cauni) GaKTHYECKOTO MPUOLITHA MOe31d Ha cTaHuuio mpieMa, HOTIB  BcnmoMorartcnsHoe pedie,
Npe;iHa3HAYCHHOe s BKovenys pesie HOIT; knoiika HAIT — kHonka «l1puGetne»; HATIK —
KHOMNOMHOE pejic, MpeJHAa3HAYCHHOe Ul (PUKCALIMM HaXaThs KHOMKH «[1pnubbitie»; OHTTI — ob-
PATHBIA 110BTOPHTENIb ITYTEBOrO peJie y4acTKa MpHOMDKeHUs K cTaHimu; kHonka HUMIT - knonka
«HekycetBernoe npuGhitner; ITHHUPIT — pene dukcatmu cocrosius kHomkd HU®TT; HOTT —
NPOTUBOMOBTOPHOE Pelie, HPeHA3IIAYeHHO. U1 MCKITIOYeHHs TOBTopHOTo BKMouenus pene HDII
HaxxatvieM kHomkn HUPIL, ecnu npubwiTie noc3aa GbL10 aBTOMATHUECKH 3a(pUKCHPOBAHO.
PaccMoTpum paboty nniiefiHON Leni U MECTHBIX CXeM NPH OTIPABIIeHHH [M0€31a cO CT. A M 1IpueMe
Ha cT. B. B HCXOAHOM COCTOsHIM ITMHelHAs Lellb pasOMKHYTa, BCE pevic, BKITIOYEHHbIE B Hee, obecToue-
Hbil. B MeCTHBIX CXeMax Ha T. A obeerouetb pene HOC 1 HOC1, moa tokom pere HOB, HOTT, HOII;
Ha ct. B obecrouctsr perre HAC, HOI L, HOIB, HATIK, OHITL, noa ToxoM pene HOB, HOIIT
Tocne TenedoitbIX MeperoBopos, IIPOBCICHHBIX B COOTBETCTBHH ¢ YCTAHOBICHHBIM PErIAMEHTOM,
JCII b HascumaeT kHornky «Jfaua cornacus» (khorka HIIC). Pene HC craHOBMTCS MOZ TOK 110 1IETTH

B - WI - HITO - HOIT - YOTI -[HAG  kn. HAC (11-12) - kn. HAC (31-32) - MB.

3aTeM OJIOKMpYeTCs IO TOH e LEeMH Yepe3 COOCTBCHHDIN (hPOHTOBOK KOHTAKT. B e BKIIOueHus
pene HIC mpoBepsiercst BHIKITIOUEHHOE COCTOAHUE JIHHEHOTO pelie (THUTOBOIT KourakT pene YJI),
OTCYTCTBHC PaHEE YCTAHORIICHHbBIX MAPIIPYTOB OTIPABIIEHHS (THUIOBO#H KOHTAKT perie HITO) u mpu-
ema ((pponToBoii koHTakT pene YOTIT), oTcyTerse noes/a 1o npreMy (ToL1oBoH KoutakT penie HOIT).
Ha nynete 3aropurcs sxemras jgamnouka «Jfaua cornacus». @poHtoBeIMH KoHTakTamu pente HIC
3aMbIKaeTCsl JIMHEHHAS [elb, KoTopast nony4aeT imTande oT Heroduika HITII-HMITI cranumu b:

HOM -HO0 HAP - AAC - 9OB - 9OIl  nipesoa J1 - HOII - HOB - HOB - 4/IC -
-4l - H- 4110 R, - Y®IT - 4/IC - HOB - HOIT - OJ1 - 4OT -
- UOB - HAC - HAP - HMIT .

B JMHEHHYIO 1IEIb OK43bIBAKOTCA MOCTEN0BATENIbHO BKIIOYeHHBIMK pene HITO cr. b u pene HJ/T
cr. A. OmHako cpabatpiBaer Toabko pere HJL, Tak kak BCTMYMHA TOKA, MPOTEKAIOLIEro uepe3 ob-
Motky HTIO, Menblic Toka cpabaTsiBauHs dtoro pene. Pee HJT, momyuns nuanyc TokoM MpamMo#
AOMSPHOCTH, IPHTSIHET HeH TPATTBHBII H MePEKIIIOUNT NONAPH30BAHHBIH SKOPB, MOArOTaBINBAS LEMD
sriouenns pene HOC. Ha nynete 3aropurcs 3eiaenas sramnouxa HITC «Tlonydyenne coryiacus».
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s ormens! ganHoro cornacus JCIT b nomken BeITsHYTh Ha cebs KHONKY «/laua cormacus».
Ipu sToM pasMbikatotcs kouTakTsl 31-32 knonku HJC u obecrounsaercs peac HAC.

Monyume curnan «/lada cornacus», nocie npurotosaesus mapuipyra JJCIT A nax1maer KHOII-
Ky «Otupasnennen (knonka HOC). o uenu

N5 kn. HOC (12-11)- HJ1 (1) HJI - HOII - HC - HIIC - 2-4CTI -
— HIM (HTIM uau H3M) -HOJ - Mb

Bo36yxaaercs pese HOC u OTKpLIBAETCS BHIXOAHOM CUTHAj ¢ MyTH OTHpaBieHus. B uenu
Bo36yxaenus pene HOC mposepseTcs OTCYTCTBHE YyCTAHOBIEHHEIX MAPUIPYTOB OTIPABJICHUS
(dbpouTosoii kouTtakt pene HOIN1) U npuema (ThUTOBOM KOHTAKT curnanpHoro pexe HC pxon-
Horo ceerodopa H), oTCyTCTBHE TOpeHHs NPUITIACHTENLHOTO CHIHANA HA BXOTHOM CBETOGO-
pe (ThUI0BO#H KOHTAKT curHanpHoro peie HIC), cBo60HOCTE CTPEJOUYHBIX CEKUMH 110 Mapll-
pyTy oTupapiesus (GpoHToBoi KOHTAKT nyresoro penc 2-4CI1 — npu Hanuuuu no Tpacce
MaplIpyTa HECKOJIBKUX cekuuii B Lenb sxmovenus pene HOC nocienopaTenbHO BKITIOWAIOTCS
(PPOHTOBBIE KOHTAKTHI UX MYTEBBHIX PENE), COOTBETCTBHE MOJIOXKEHHS CTPEJIOK yCTAHABIUBAC-
MOMY MapipyTy (GpoHTOBOH KOHTAKT MapupyTsoro pexe HIM, HIIM unu H3M).
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®ponToBbIM KOHTakTOM pene HOC pa3pbisaeTcst LeNb MUTAIHS BCIOMOTATENLHOTO PEJC OTNpas-
nennst HOB, koTopoe ¢ Bolaeprkkoii spemenu 0,25—0,3 ¢ oTIryckaeT SKOpE ¥ NOIKIIOUAET UCTOUHHK
mrands YTTIT-UMIT ¢t. A nocnenosareneno k ucrounuky uranus HIT-HMII cr.B. Pene HOB,
pPa30MKHYB (DPOHTOBbIE KOHTAKTB1, Pa3pbiBaeT Hemb 61okuposky pesie HOTT, koTopoe uMeeT 3amen-
JIEHHE 114 OTNAAIHE SKOPS, JOCTATOUIIOE IS 3aMblKalus Leny BKmouenus pesie HITO cr.b. Pazmbi-
kanue GhponToBpix KoutakroB perne HOB Taxke NpUBOAUT K pa3pbiBy LENH NMTAHHS JUHCHHOTO
pene HJI, KOTOpOE OTITycKaeT CBOM HEHTPAbHBIH AKOpPb M 3aMbixaeT Lens Giokuposky pene HOC:

Mb  «u. HOC (32-31) - HOB - HOC - HJI - HC - HIIC - 2-4CT1 -
- HIM (HIIM nnu H3M) - HOQ - MB.

Pene HOC GyzaeT HaxoauThes NOjL TOKOM JI0 BCTYIUIEHMS 110€30a Ha YYaCTOK IIyTH 3 BbIXOJ-
HEIM cBETOGOpoM. TIpy 3aHSTHM IOE3T0M CTPEIOUHOro yuacTka 2—4 obecrouutcs pene 2-4CTI
1 pasopseT uenb muTanus perte HOC. Pere HOC o6ecTounTcs (¢ BRIIEPKKOH BpeMCHH, CO3aaBa-
emoit RC-1enoukoit), u Ha BHIXOOHOM CBETOhOPE 3aropUTCH KpaCHbIR OrOHb.

B pesyabTaTe mociaeqoBaTeIbHOTO BKIAIOMEHUS IBYX MCTOUHUKOB uuTanus peae HIMO na cr.b
MOJIyYHUT UMILYJIbC TOKA ABOHHON Beu4uHbl (O10K-curHan «IlyTesoe OTIIPABIEHHUEN), TIOCTATOU-
HuI# ng Bo3OyxaeHus, 110 Henu

HIII -[HOQ - HAP - HAC - YOB - YOI - nposoo J1 - HOIT - HOB - HOC — YMIT - UIII -
- HOC - Ry, - HOB - HOII - nposoo OJ1 - GOI - HOB  HAC - HAP - HMIT.

Berae non Tok mo obmoTke 2-4, pene HITO 6imokupyercs mo o6MoTke 1-3 no uenu
115 — H/11 - HIIO ~-HIIO - MB
u $POHTOBBIM KOHTAKTOM paspbiBaeT uemb muTtanus peste HJC. Pene HAC nMeer 3amenneHue Ha
OTIazalke SKOPS, IOCTATOYHOE [JI5i 3aMbIKaHUA e 6iokuposkd pene HITO. Ha mynpre JCIT A
KPATKOBPEMEHHO BKJLIOUUTCS 3BOHOK.

Monyaus 6ok-curnan «IlyTeoe oTnpasicuue», JCIT b roToBuT mapipyT npuema, B pe-
3yJIbTATE YETO OTKPbIBAETCH BXONHOH CBETOGOD.

IMpubsiTHE NMOE3Id Ha Ny Th MPUEMa GUKCHPYETCS C KOHTPOJICM MOCIENOBATENLHOTO 34HATHS
HOE3/IOM TPEX PENbCOBLIX 1IENMeH W OCBODOX/AEHHS NEpPBBIX IBYX M3 HUX. B paccMaTpuBaemMom
mpuMepe 10 penbceonble nermu HITI (yuacTok mpubmakenus k Bxonuomy ceetodopy), 1-3CI1
(cTpeouHas cekuus ropsioBuHbL crannuu) u 11 (myTe mpuema).

B ucxonnom coctosuuu pene HOTI, HOMB u OHTITL, Bxonsuue B cXeMy dukcaluuy npubpl-
THS TOE371a, HaxonsTcs 6e3 Toka. Bemomoratenbroe pene HOTIB Brmovaercs mo uemu
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[Ipu npoexTHpoBasun aBTOOGMOKH-
POBKH COCTaBJSIOT THIOBHIE, NPHHLH-
nuajbHble W MOHTaXKHble CXeMbl CHT-
HaJIbHBIX YCTAHOBOK NEepPeroHOB M CTaH-
103128

CxeMbl aBTOGJIOKHPOBKH pa3pabora-
HBbl KAK TUNOBHIE JJIsi PeJbCOBLIX Lenef,
CHTHAJIBHBIX YCTAHOBOK M aBTOMATHYe-
CKOH Tfepee3fiHON CHUIHaJHM3aUHH.

Ha npuupunuansHoil cxeMe Bce Iie-
TH TIOKa3blBalOT B pa3BepPHYTOM BHIE
C YCJOBHBIM H3o0paxkeHuem peJie (pHC.
4.7) u ux kouraktoB (puc. 4.8). Bce
BBIBOJIBl M KOHTaKThl HYMEpYIOT 10 fpa-
BuJaM, yTBepxkaeHHbM [OCTamu. Han
KaXJbIM peJie, BKJIOYEHHLIM B CXeMy,
craBaT OyKBeHHO-LH(pPOBOe 0GO3Haue-
HHe U MOKa3blBAIOT THIIOBYIO HyMepa-
LIHI0 KOHTAKTOB.

B 6ykBeHHOM 0603Ha4YeHHH pesie He
CTaBAT HoMep cBeTodOpa, K KOTOPOMY
OHO OTHOCHTCSI, YTO MO3BOJISIET HCINOJIb-
30BaTh KaxAylo cxemy IJs cBetodopa
JIOGOr0 HampaBJeHUusi ¢ JoObIM HOMe-
poM. Tun cHrHaJabHOH yCTaHOBKH oOrnpe-
JeJIETC MECTOM ee PachosioKeHHs Ha
NeperoHe 1O OTHOLIEHHIO K Nepeesjy
M K CTaHUHH.

B cxemax aBTOGJIOKHPOBKH NPOBOJAA
IMUTAHHS NOCTOSIHHOTO TOKa 0603Haya-
10T: B MecTHbIX uensax /[15(/1) — «niocs
Garapen; MBE(M) — «muHyC» GaTtapeu;

B JuHelHnXx unensx 1L/, MbJ
(/IM); B cranuuonHnx muensx CIT15,
CMbB, COB(CII, CM, CO). Tlposoaa
NHTaHHsS TepeMeHHOro Toka cserodon-
HBIX Jamn oboszHayawr C, MC (c pe-
3ePBOM OT aKKyMYJATOpPHON OaTapen),
CX, MCX (6e3z pesepsa).

[IpoBona nuTaHusi mepeMeHHOrO TO-
ka HanpsixeHuem 110 u 220 B oGosHa-
yator [1X, OX. Iluwrawouue nposona,
HAYlIIHe X peNbCcOBbIM 1ensM, o6o3Ha-
vatot /111, IIM, a npoBoja BKJIIOYEHHUS
nytesoro pete — PII, PM. Ilposoga
JIHHEeHHbIX 1enefl aBroGJOKHUPOBKU 060-
3navator JI, OJI, uend H3MeHeHHUs Ha-
npasienus jaBuxKenusi — H, OH; ue-
ITH JBOMHOTO CHIJKEHHA HANpPSKEHHs —
HACH, OJICH, wussemenus — 4, OH.

[Tpn onucaHuM nNPHHIHMNIHAJAbLHBIX
CXeM aBTOGJIOKHPOBKH YCTPOHCTB
AJICH u AIIC B jnaHHOM YyueGHUKe
NpHMEHeHa 3anuch LeneH, B KOTOpO#
HCIOJIb30BaHbl  CJeayiomue oGo3Haye-
HHSl COCTOSIHMSL peJle H MX KOHTAKTOB:

C\ — curHaibHOe

C

pene BO30YKIEHO;

—

—- CHTHaJIbHOE peJie He B036Y)K11€H0;

-—
|/I| — nuuefinoe peJse BO3GYXIEHO TO-
- —

KoM npsiMoil noasipHocty: |1} — suned-
HOe pesie BO3OYXKAEHO TOKOM OGPaTHOR
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16 - HIIO - OHTTI - HPY - 1-3C1I -- HOIIB| - Mb

[PH 33HSATHH HOE3/10M NEPBBIX JABYX PEIbCOBBIX LiETeH, 4To onpeensercs cocTosiuuem pene OHITI
(nox rokom) 1 1-3CT1 (63 Toka). B uerm pmo4dennd pesie HOITB npoBepseTcs HOyYeHHe co CT. A
Gnox-curnana «ITyresoe otnipasneHue» (hpoHToBO#H KOHTakT peite HINO) 1 BrTIO9eHKe pazpelua-
JOIEro OrHA BXOAHOro cBerotopa (hponToBoi koutakt pene HPVY). Beras noa ok, pene [TOIB
GnokupyeTcs yepe3 cOOCTBEHHBIH GPOHTOBON KOHTAKT H NOTyHaeT NUTAHHE N0 OCBOOOXACHHS
nioe3iom penbeoboit nenu 1-3CIL. TIpu nBHKEHHH 110€371a 1TO MAPIIPYTY NpPHEMa OCBODOXKIECHHE
penscoBoit nenH HITI ¢ukcupyercs obecrounsanuem pene OHITT, ocroGosxkueHHe penbcoBoi
uenu 1-3CTI — srmouenneM pene 1-3CT1, sanstie nyth npueMa HIT — oBecrounsanuem peine
IIIT. Koraa noesx ocBofoaut penscoByro nenb 1-3CI1 npu 3anaToM nyTH npueMa, pene HOI
BCTAHET MO/ TOK 1o 06MoTKe 2-4 0 nenH

I1b - HITO — HODIIB (pene HPIIB umeer 3aMeJICHUE Ha OTIIAAHUE AKOPA. JOCTATOYHOE
Ans BKmoueHust pexe HOI) — 1-3CIT - OHII - 1111 - HIIM -~ [HPIJ - MB.

B uernu Bmiodenys pene HOIT nporepseTcs NpaBUILHOCTE YCTAHOBKY MaplpyTd mpuema ((pon-
Toroi xourakt pene HIIM). Ha nynsre 3aropurca 6enag namnouxa «I[1pulbitae».
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Bertas nos Tok, pene HOI1 6noxupyercst no o6mortke 1-3 uepes coberaentibie GpoHTOBbIE
KOHTAKTH M ppoHTOBOH KoHTaKkT pesre HITO. ®poHToBEIMH KOHTakTamu pene HPIT roroBures
yenb Bmouenus pene HATT — uens moceiiku 6iok-curnana «IlyreBoe npubbitie». [Jnureip-
HOCTh Gox-curHana «[lyTeBoe MpHOEBITHE» OMpeaensieTcs BPEMCHEM 3aME UIeHUs Ha OTHA/[aHHe
saxopa pene HPIT, cozgaBaeMoro KOHAeHCa 10POM, HOAKITIOUEHHBIM napanneisHo obmorke 1-3.

IMonyuus usseweHue o npubsiTum moesna, ACTI b vaxkumaer KHOnKy «TTpubnitie» (kHoTika
HJ1I1), B pesynprate yero ro3byxnaercsa pere H/ITK, Onoxupyercd H GPOHTOBLIM KOHTAKTOM
3aMbiKaeT nunernyo uens. o e

HM| - HATK -0~ HN - HAC - GOB - GOTI - nposod J1 - HOM — HOLH — DT~

YI10 — HOB ~ HOI — nposod OJ1 - YO —YOB - HAC - H®I1 - HC - HINTI

no36yxaatorcs pene HIATIN Ha cr. b u peite HJ1 Ha c1. A, npuuem pene HJI — Tokom obpaTHo#
nonsipHoCTH. Biuroyaetces 3BoHOK Ha mynsTe JICIT A u HaX0aMTCS BO BKIKUYCHHOM COCTOH-
HHMH 0 pa3MbIKaHus THHEHHOM neny (10 Beikmouenus pene HIL).

Mocne Brmoyenus pene HJI Bkmowaercs u Gmokupyetcs pene HOB. ITocrie 31010 CraHOBUHTCH
noxx Tok perie HOIT (npH ycroBHH, 9T0 KINOYH-KE3Ib! VIS XO3SMHCTBEHHOTO 1106312 H TONKaYa Ha-
XOHATCA B 3aMKaxX ITYJIbTA YIIPABIEHHA) H CXEMBI CT. A TIpUXOIAT B HCXOMHOE cocTosiHue. Ha cr. b
¢ponrorbim kontakToM pene HAI paspeisaercs uens 6nokuposku pene HITO, kotopoe ornye-
KaeT SKOPb M pa3pbiBaer uens 6noxupobku pene HOTL. Boikmovaercs namnouka «[1pubbitae» Ha
mynbTe. CxeMbt CT. b 1aKoKe IPUXOJIT B UCXOLHOE COCTOSAIINE,

Ecnu npu daxrudeckom npubslTHy noesaa no kKakHM-THOO npuunHaM e Bo3Gymuiock pene
H®I1, JJCM B (c npoBepkoii HEOOXOAUMEIX YCTOBHI O€30MaCHOCTH) MOXKET BK/TIOUUTE ITO pelle
nyTem HaxaTus knouku «McxyccrBennoe npuOsrtue» (knonka HU®IT). B pesynsrare obecro-
gurcs pene [TIHADIL, u pene HPIT seraner nox Tok no o6motke 1-3 no uenu

NG - xu. HU®T] - [THU @I — HOIIII - HIIO - [HOIT- k. HUPIT - MB.
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CxeMa MHEHOM e M MECTHBIX CTAHLIMOHHBIX Lieriei aByxmyTHo# PIIb noxasansi Ha puc. 10.5.
B otMuKe OT AByX1poBOHOM nenu oxHonyTHoH PITB (cM. pc. 10.4) nuHeiiHas nens asyxnyTHOR
PI1B uersipexnpoBoauas. ITposoga YJI-UOJI ucrnions3yrores i NOCBUIKH GIOK-CHIHAJIOB NTPH
JBIDKEHHM TIOE31d B 4ETHOM HANPABIEHHH (I10 YETHOMY ITYTH neperoHa), mposoga HJI-OHJI — B
HEYETHOM HANpaBIeHHH (IO HEUSTHOMY NTyTH HeperoHa). CXeMbl NHHEHHOH uenu Ui 0O60oHX Ha-
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npaBleHUi WIeHTHIHbI. CXeMbl MECTHRIX LIETIEH 1151 YETHOIO M HEYETHOTO HANPABICHHI T2amme
uneHtHunsl. Ha puc. 10.5 nokasaust uenu YeTHoro Hanpasnedus (0T cr. B x cr. A).

B MHERHYO LeTb BKIKOYCHDI ClIeyIOIINE PENlE: CO CTOPOHbI OTIIPABIEHUS — JIMHEHHOE D
Y1, npeHa3naueHHoe T8 IOChUTKH O710K-CUTHana «I1yTeBoe OTIIpaBIIEHHE» U BOCIIPUATHR 0.7 "4
curuaia «ITyTteBoe nMpuOBITHER; CO CTOPOHBI NPHOBITHS — peJie MYTeBOTO OTIpaBieHus Yl .
IPEAHA3HAYCHIIOE JUIR BOCTIpUATHS 610K-cHTHana «IlyTeBoe oTnpaBieHUe», M pelle gavu Ipe-
6urrua Y/, mpeHa3HaYeHHOe 14 NOCLUIKK O1oK-curnana «[lytesoe mpubnituen.

B cocraB MeCTHBIX Lieliei oTipariienus (Ha cT. B) BxomaT: kwonka YOC — kHonka «OTnpasneHrs=-
YHOC — obmee curnanbHoe pente OTIIPABNEHNS, ITPEAHABHAYEHHOE VIR BKIIOUEHHS PA3PELIAkOLLs
ToKa3aHHii BLIXOAHBIX cBeTohopoB; HOIT — obinee NpOTUBOIIOBTOPHOE Pelle, IIPEIHA3BHAYEHHOE =5
UCKITFOYEHHS OBTOPHOTO OTKPBITHA BBIXOTHOTO cBeTodopa I0 nomydennst 6rnok-curHama «IIpuds:-
THer;, YOIl — nosropurens pene YOIT; YOB — BerioMoraTesibHOE peste OTTIPABICHHS, IPCIHA3HA-
4eHHOE VTS MOCkUIKH 6mok-curHana «ITyTeBoe oTnpaBnenHe». B cocTaB MecTHBIX nencii npHema
(ua cr. A) Bxopat: YDI1 — pene Gaxtyseckoro npHObITYHS, NPEAHA3HAYEHHOE Uit KOHTPOS ((pHKca-
1MH) $aKTHUECKOTO IIpHOBITHS Noe3Aa Ha cTaHIpIo npueMa; YPIIB — BeriomoraTensHoe pelie, Ipe-
HazHadenHoe s Braroderts peste YDIT, knornka YT — krorka «[Tpubbrtue»; YAIMK — kHomou-
HOC pejtie, TIPeAHA3HAUCHHOE 1T (PMKCALMH HaxaTHs KHOIKHM «IIpuGertue»; OUI'TI — obpaTHblit
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MOBTOPHTENb IyTEBOTO PENle YJACTKA NPpHOMpKeHHs K craHLmy; kHorka UM OIT — knonka «Mekycct-
peHHoc mpubbrTrey; ITYADIT - pene duxcatmm cocrosmyst kromky YHUDIT, YDIITT — npotso-
FIOBTOPIIOE Pete, MPCIHA3HAYCHTIOE [T HCKITIOUEH st IIOBTOpHOTO BRnoveHHs pene YDIT naxarvem
kHomku YU DT, ecr npubeiTre moesna 6bU10 aBTOMAaTHYECKH 3ahHKCHPOBAHO.

PaccMoTpuM paboTy IMHEHHOH LIETIN U MECTHBIX CXEM ITPH OTIIPABIEHUH IT0e31a co cT. b u npu-
eme Ha cT. A. B ncxomHoM cocrosHuM muHeRHoe pee YJI HaxomuTes o TOKoM HpsMOit Mo pHOC-
TH MO Uenu

YTl -[°II0 - YAP - YAM - YOI - nposeo U - 4O - UOB - R, ~@ -YOB -
- YOB - YOI1 - nposod YOI - YPI] - YAP - UMIIL.

Ha cropotie ornpannenys nog TokoM Taxoke Haxonstes pene YOIT (o werm 16 - YOI - YOB -
—YOII - MB), ero nostoputens YOIT! u peire HOB (1o wenn 116 ~ YOB - YOC - UOB - MEB).

Bo3byskuenHoe cocrostrue peie U, YOI u YOB sBnsercs 00f3aTelbHbIM YCIIOBHEM, IIPH
uepbinonHeHur kotoporo JICIT b He cMOXET oTHpaBUTH ITOE31 CO CTAHLMH (HE OTKPOETCS Bbi-
x01HO#H cBeTodop). Ha cr. A obectouens pere UAIT n YUTIO (Benuunna Toka, MpoTeKkaomero
4epe3 0OMOTKy 2-4 UT10, MeHsIle TOKa cpabaTsiBauus 3TOTO pene). B MeCTHBIX Lensax Haxoast-
¢t mox Tokom pene YPIIT u TUUDII, obectouens pene UDII, UPIIB, OUTTL

11py HaxaTun gexypsbim 1o cT. b kHonku «OTnpasnenues (kHomka YOC) mo nenn

b — ku. 1OC (12-11) — YJT (1) — YJ1 - YOIT1 — 3-7 CI1-4IIM

HIH U4M -[dOC)- MB

B036yxaaetcs pene YOC U OTKphIBACT BHIXOAHOM CHTHAN ¢ MYTH OTNpaBieHus. B uenu Bos-
6yxneHus pene YOC npoBepsercs OTCYTCTBUE YCTAHOBIEHHBIX MapHIPyTOB OTIIpaBiEeHHs
(ppouToBOi KOHTAKT pese YOIT1), cBOOOIHOCTE CTPETOYHBIX CEKUMI 110 MAPLIPYTY OTIPaB-
neHus (poHTOBOR KOHTAKT nyTeBoro pene 3-7CI1 — npu HanuuMHU 1o Tpacce MapLIpyTa He-
CKONILKMX CEKIMUii B Lernb BKnoucHUs peie YOC mocnenoBaTenbHO BKIKOUAKOTCA HPOHTOBEIE
KOHTAKTbl WX IYTCBBIX pelle), COOTBETCTBUE ITONIOXKEHHS CTPEIOK YCTAHABIMBAEMOMY Maplil-
pyTy (PpOHTOROH KOHTAKT MapmipyTHoro pene YIIM unu Y4M).

®poutoBsiM KoHTakToM pelle YOC paspbiBaeTcs Lelb MUT4HUA BCIIOMOTATENLHOTG pejle OT-
mpasieHus YOB, koTopoe ¢ BbiaepxkoH BpeMenH 0,25—0,3 ¢ oTIIycKaeT SKOpb ¥ NOAKIIOYAET
uctouHUK muranus YITI-UMIT cr. A nociienoBaTenbHo Kk MCTOYHMKY mutanns HITIT-HMIT cr. B.
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Pene YOB, pazomkHyB (pOHTOBBIE KOHTAKTH, paspeiaer uens nuranus pere YJ1, kotopoe or-
TIYCKAeT HeHTPAIbHBIN SKOPB, H tenb Gnokuposk# pene YOI, kotopoe AMeeT 3aMEIEHHE Ha OT-
NafaHAe AKOPs, JOCTATOYHOE [UIA 3aMbiKaHnsd Lemy Brmodenus pene UTIO cr. A. Pasmbikaune
¢hpoHTOBHIX KOHTAaKTOB peile YOB TakKe MPHBOZHT K paspbiBy LCHH NUTAHHS JHHEHHOTO pere
YJ1, koTopoe oTycKaeT CBOA HeWTpAIBHBIH AKOPH M 3aMblKaeT Uenb 6noknposks pene YOC:

TTB - xu. YOC (32-31) - YOB ~ YOC -~ YJI - YOPY - 3-7 CHI - YIIM nim H4M -[HOC] -

Pene HOC GyneT HAXOAMATHCH NOA TOKOM [0 BCTYIUICHHS NIO€37a HA YYACTOK MYTH 3a BBIXOA-~
HpiM cBeTodopoM — toraa obecrountes pese 3-7CI u pasopser tens nxransms pese YOC. Pene
YOC obecrountcd (¢ BrIZEPXKKOHA BpeMetn, cosgaBaeMoil RC-uenoukoii), i Ha BEIXOIHOM CBE-
TodOpE 3ATOPATCH KPACHBIA OTOHb.

B peaynprate NOCICHOBATENBHOTO BIIEOHEHUS /IBYX HCTOMHMKOB ruTanus peie YI1O Ha cT. A no-
JIYYHT UMITYJIbC TOKA JBOHHOH BemuMHBIL (610K-cHTHAL «[1yTeBoe OTIIpaRIeHHe»), JOCTATOYHBL Iyl
BO0YXICHUA, O LIeTsIM:

Y ~MIQ}- 4P - AT - Yl - YJi - HOI - 4OB - YOC - HMII
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o HTIM ~4OC - YOB - YOI - YO — YPIT - UJIP - YMIL
Beras nog Tox no ooMorke 2-4, pene YITO Giokupyetca no obMotke 1-3 mo uemn
016 - G110 - i1 -H0 - MB.
OpOHTOBLIM KOHTAKTOM pejie UT10 3aMpikaercs uelts Bxiovenns pene G71T:
YN - G710 - 4ol - [T~ YMITL.

Pa3Mpixanue THINOBEIX KOHTakTOB peiie YITO nprBoxUT K pasphiBy JnHeAHOR uens.

Nonyuns Giaok-carsan «Ilyresoe ornpasnenner, JJCI1 b roToBAT MapuipyT nprema, B pe-
3y/IbTATE Yero OTKPHIBAETCSH BXOAHOM ceeTodop.

Ilpnburrre noesna va myTe npAeMa QHUKCHPYETCH C KOHTPONEM NOCIEIOBATEIBHONO 3AHATHA
TI0E310M TPeX PElIbCOBBIX Lieneil i 0CBOBOXKIECHUA 11epBLIX ABYX H3 HUX. B paccMaTpHBacMOM DpH-
Mcpe 310 penscoBeie niermn YITI (yaacrok npubmpkeHus x BXogHoMy ceeTodopy), 4-6CI1 (erpe-
JA04YHAR CeKIUA ropioBHHb! cranimM) U I (nyTs nprema). Cxema dmkcanms npubEITHA oe3na
paboTaeT aHATOIrHYHO TaKOH Xe cxeMe B oaHonyTHoH PITB — B pesymerate paboTel MecTHBIX
uened nox ToK cravosutes pene UOTI, va myapTe 3aropaercs Genas namnouka « [ IpaOhITHE».

Iony4ns #3Benienre o npubeTHa noeaga, JCIT A vaxnmaer kHonKy «IIprbeiTHe» (KHONKA
YIIT), 8 pe3ynbrate yero soddyxaaerca perae YK, Groxnpyercs i GpoOHTOBBIM KOHTAKTOM
3aMBIKRET JnHEHHY0 uenk. (1o uenu

UM} - [T - GATK - 9P - Wi - YOIl - Yot - - 4on - 4o -
— UdIT -~ YAITK - ULt
nonyyarot nurane peae YOI Ha cT. A 1 YJI Ha cr. B, nprdem pene UJl — TokoM obpaTHoit
NoNAPHOCTH. BriIroyaeTcs 380HOK Ha nynsTe JCIT b 1 HaXOAHTCS BO BKJIOYEHHOM COCTOSHHH
0 Pa3MBIKAHK% JIMHEHHOH neny (30 BuiKoverna pene Wi).

Tocne Brmoverus pene W1 cpabatsiBaet 4 Groxupyerca pete YOB. INocie aroro cranosues rmog
ToK pesie YOI (npr yenosuy, yto xnoy-kext YEKOK HaxonuTes B 3aMKe HyILTA YIPARACHUS), K CXeMbI
cr. B puxonar 8 ricxoroe cocrosmme. Ha cr. A diponrosbiM kKorraxtom pene YT paspeisaercs ens
6roxuposkH peite U410, xotopoe omyckaeT sKOps M paspeisacT uens Onoxuposkn pene UPIT. Ber-
kmoyaeTcs namnodxa «[IpabermHe» Ha nynsTe, CxeMEi CT. A TAKOKE IIPHXOSAT B ACXOIHOE COCTONHHE.

HickyceTpeHnas nocetnka Onok-carHana «[lyresoe nprlpiTre» RexypHbIM O CT. A ocymie-
CTBIISETCA AHANOTHYHO onHonyTHOH PIIb.
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PasMeriiesue 610KIOCTa HA OJHONYTHOM INEPErOHE MExIy cTaHuusMud A u b mokasaxo Ha
puc. 10.6. brioknoct pa3zaenseT meperoH Ha ABa 6JIOKy4YdcTKd, OrPAXKIAEMbIX IIPOXOAHBIMH CBE-
Todopamu H u Y. [IpoxomHsie cBeTODOPE UMEIOT ABA CUTHAIBHBIX TOKA3aHUS — pa3pelIan)-
Liee (3ENEHBIH OTOHB) M 3aNpeLaiolee (KpacHblil orous). [1peaynpeanTensheie cBetodopst [TH
u [1Y Takxe UMEIOT JBa CUTHATBHBIX MOKA3aHUS —— 3eNCHRIH (eCny MPOXoaHOH cBeTOGOp OT-
KPbIT) M XEJIThIA (€CIHM MPOXOJHOM CBETOGOD 3aKpPHIT). 118 GuKcalnu npocneaoBaHus moesaa
6mokmnoct obopynosaH TpeMs penbcoBbIMH Lemsimu (111, 211, 31T).

Cxembl IMHEHHOM Ler X MeCTHbIX LiETiei o0cmykuBaemMoro Onoknocta omHomyrHou PTTE nokaza-
Hbl Ha puc. 10.6. B yumeifHyIo 1eMb, AHAIIOTMYHO CTAHHMOHHBIM CXeMaM, BKIIFOUCHbI JIMHEIHBIC pelie
HJT u 9J1, pene myteBoro ornparnexyst YI1O u HTIO, pene naum npubnirus YA 1 HAIL O6ume
TIPHHIMIIBI TOCTPOEHUS! MECTHBIX LieTieH 610KIIOCTa AHATIOTHYHBI CTAHHHWOHHBIM CXEMaM, OHAKO HMe-
FOTCS OTIMYHA, Y4HTBIBAIOLIME CricibHKY QyHKIMOHMpoBauus 6noknocta. Takke Ha puc. 10.6 noka-
3aHbl AIEMEHTHI MECTHRBIX LICTICH, OTHOCSILMECS K CXEME IPHUEMA H OTIIPABJICHUS. B HEYETHOM HATIPABJIc-
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WISPHOCTH; |M| — uMnyJbcHoe peJe
pa()maer B HMNYJIbCHOM DeXHME,; C —
3aMKHYT (POHTOBOH KOHTAKT CHIHaJb-

HOTO peJie; _(_]_ — 3aMKHYT TBIJIOBOH KOH-
1aKT curHagapHoro pene: JI (H) — 3amk-

HYT HOpPMaJbHbIH KOHTAaKT IHOJSIpH30-
BanHoro sikopsi pene JI; JI (I1)— 3amk-
HYT fepeBeleHHbII  KOHTAKT M0Jd-
pH3oBaHHOro sikops pefte JI; H — KoH-
TAKT MMITYJbCHOrO pene // paboraer B
HMHOYJIbCHOM pexuMe.
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Huu (0T cT. A k c1. B): kHorka HC — kHorka sittouenns cerodopa H; HC — curnansHoe pere,
MpeHA3HAYEHHOE 1A BKIMIOUEHMS pasperuaioniero nokasanms ceerodpopa H; HOII — obuiee npotu-
BonoBTopHoe pene; HB — scoMorarenbHoe pelie oTipasieHus; kHonka HJC — kHonka «/laua corna-
cusy; HIC — pene gaun cormacwst; @I — pene daxrudeckoro npubkrmist, Gukcupyronee npubsrrue
noe3noB oboux HanpasneHui; OIIB — BenomoraTensHoe pene dukcalny mpubkrtus; HOIT — pene
taxTHyecKkoro IMPHOBITHS [0e31a HEYETHOro HanpasieHnst; KHomka H/IT — xHomka «[Tpubsrrie»;
HAIIK — kHonounoe pene; kuomka HUMDIT -- kionka «MckyccTBeHHOE MPUBLITHC HCUCTHOE?;
TIMHUDIT — pene dukcaumu cocrosuus kHonkn HU®IT;, HOTIIT — nporrsonosroproe pene. Kpo-
Me TOrO, B COCTAB MECTHBIX CXEM BXOIAT: OBTopHTeH yuueiHbIX pene HIT u WI; pene nanparnexuns
H u Y, npeanasHaueHHbIe U1 GHKCALMH YCTAHOBIICHHOTO HANIPARNCHHSA JBYIKCHHS 110 [IEPETOHY; HC-
kmovatoime penie HA u YN, npensa3HaueHHBIE IUIS MCKIZOYCHHMS BO3MOXHOCTH JAYH COFTIACHS HA
IIpHeM TI0e3/1a OTHOrO HAIIPABIIEHHS NPH YCTAHOBICHHOM JPYTOM HAITPARICHHH JIBKCHHSL.

VCTaHOBIICH CIIEAYIONIMIA PErIaMeHT OPrAHU3AIHE JBHKEHHS [TPY HANTHYHMH HA TIEperoHe 610k~
nocra. JICIT A 3ampammubaer y AeKypHOro 1o 6J0KMIOCTy coriacue Ha IpueM noe3aa. JdexypHsii
no GJI0KNOCTY B cBOKO o4epeddb 3anpaumsact cornacue Ha npueM y JACII B. [Nonyuus cornacue
JICII B, pexypHelii 1o 6I0KNOCTY AAET COrNIACHE ASKYPHOMY Mo cT. A. [anbHeiiue nefcTBus
JIeXYPHBIX aHAIOTHYHbI paccMoTpeHHbM B 1. 10.1. [Tpu srom dukcupyercs npubhiTHE Moe3aa Ha
6mOKIIOCT M cTaHiuio mpueMa. [locne MpocneqoBaHus MOE3I0M 6I0KIIOCTa AEXKYPHBbIH 110 GIOKIIO-
cry MoxeT Buytats JJCIT A cortacue Ha oTHIpaBIEHHE BTOPOTO MOE3Id.

PaccmoTpuM paboTy cxeM GIIOKIIOCTA IPH OTITPABICHUH 110€3/a €O CT. A u npHeme Ha cT. b.
B vcXO#HOM COCTOSHHH IUHEHHAsA LIEMb PA30MKHYTA, BCE PEIle, BKIIOYEHHEBIE B Hee, 0OecToe-
Hbl. B MECTHBIX nenax noa Tokom Haxoastes peae HB, HOIN, MTHU®II, HU u YUY, obecroue-
ubl pene HC, pene Hanpasnenuii H u U, pene cxeMbr dukcanuu npubbiTus moe3aa.

Korna CI1 B paer cormnacue Ha IIpUeM I0e3a, Ha 6II0KIOCTy BKIIOYaeTcs JuHeiHoe pene HIT
O Lenu

nposod HII - HOW ~HB - YC - YOI RA! -[HJY - Y00 - YOI - YJC -
—HB - HOTI - nposoo HON

U BKJIIOYaeT cBoit nosroputens HII1. o nemu MB — Y1 - AT — HJI(1) - — MB cranoBuTes
o TOK pelie HampaBieHust H mo obMotke 1-3 u 61mokupyercs no obmotke 2-4:

M6 - 4-H-H-MB.

JexXypHBIi 10 GIOKIIOCTY HAXUMAET KHOIIKY «Jlaua cornacus», B pe3y/IbTaTe 4ero CTAaHOBHTCA
nog Tox pene HIAC 1 cBoMMH GpOHTOBBIMH KOHTAKTAMH 3aMbIKAET NUHEHHYKO Lenb YJI—YOJ,
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nocbuiast Ha cT. A curHan «[laua cormacus». OTMeHY corlacust exXypHbIH 0O OIOKIIOCTY MO-
XKeT OCYIICCTBHTD IO OTKPBITHS BBIXOJHOTO CBeTOdOpa co cT. A.

[onyuws co cr. A 6n0k-curnan «Ilyresoe oTnpasnenue» (rog Tok BeraeT pene HITO u ¢
BBIIEPKKOif BpeMenn obectouusacTes pene HIC), nexypHblii 110 6110KmOCTY HAXKUMAeT CUTHAT b~
Hyto kHotiky HC, B pe3ynbTaTe 4ero cTaHoBHTCS IO TOK curkanbHoe pene HC m Brinouaet
pa3peLiaolnee NoxasaHue Ha BxoHoM ceeTodope. B nenb 6noxuposku pene HC prnrouen GppoH-
TOBOH KOHTAKT OrHeBoro pelle H30, KOHTPONUPYIOIETO LENOCTHOCTD JIAMIIBL 3CEHOTO OTHA
cseTodopa H: nipu neperopanuu namin pesie H30 ofecroumBacTes v pa3pbiBaet uieflb HUTAHMUS
pene HC, yto BeaeT k nepekpsiTuio cBeTohopa. 3eneHblil OTOHb POXOIHOro CBETOGOPa MOXKHO
HEPeKpbITh HA KPACHBIH MyTEM BbITATMBAHUA Ha cebs curHanbhoi knonku HC.

TpubbiTye noes3aa Ha 6IOKNOCT (pUKCHPYETCS C KOHTPOIEM NMOCTeI0BATENbHOrO 3aHATHS HO-
€3/10M TPEX penbCOBLIX LieTiei 1 0cBOOOXIEHNs MEPBbIX JBYX U3 HUX. B paccmaTpuBaeMoM Ipu-
mepe 510 penbeobie tenu 1T, 21T u 311,
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ITpH 3aHATHH NMOE3IOM NEPBEIX ABYX PENbCOBRIX IETiEH, YTO ONpeaendeTcd COCTOTHIEM pene
1011 (nox Toxom) u 2I1 (6e3 Toka), scriomorarenbroe pere PIIB Bxmouaerces 1o nelu

I1b - HITO - 1011 - H3OIT - 211 - [®TIB} MB.

B nenu Bxmouenns pene ®GIIB nposepsierca noayueHue co c1. A 6nok-curuana «llyreBoe
oTnpasneHue» (GpoHTOBO#H KOHTAKT pene HITO) u ropennc paspemarmiero orus npoxoHoro
cBerodiopa H (pponrooit xoutaxt pene H30I1 — nostopurens pene H30). Beras toa Tox,
pesie OI1B 6nokupyeTca uepe3 coOCTBEHHbIH (PPOHTOBONH KOHTAKT U TONYYdeT IUTAHHE IO OCBO-
60 zenna nmoe3aoM penbcopoit uenn 2[1. Korga noesn ocgoboaut ydacrok 2I1 npu 3aHsATOM
yuactke 3I1, pene ®IT BeTaeT noa Tok mo 06MoTkKe 2-4 o Lenu

MB-HIIO &IMB- 20 - 1011~ 31 HMO -1 - MB.

Berae nop Tok, pene OTT GpOHTOBbIMM KOHTAKTAMM 3aMEBIKAET Lelb BKMoUYeHusa pene HOII:

B - ®I1 - [HPII - HITO - ®I1 - Mb.

®poHTOBbIMU KOHTakTamu pene HODIT rotosutces nens sruiouenus pene HAIl — uens mo-
chIIKHM OnoK-curHana «IlyTtepoe pubeitue».

Ionyuus u3BelieHye 0 TpUOBITHY TTIOC3A, AEKYPHBIH N0 OIOKIOCTY HXKUMaET KHONIKY «[TpH-
6brTue» (kHonka HJI1). B pesynbraTe Bo3Oyxnaerca pene HAIIK, 6nokupyeTcd v ppOHTOBBIM
KOHT4KTOM 3aMbIkaeT JHHeiHyo nenb YJI-HOJI, no kotopolt Ha ¢1. A nochuraercd GI0K-CUr-
Han «ITyreoe npubbiTuen. [lo nenu

HIIITI - H30 - H®IT - HAC - YB - YOIT - nposod YOI — ... — apogod UJI - YOTT - 4B -
-HAC -Hon HATI- HANK - HMIT1

Bo30yxnaercs pene HATI. dpoHTOBEIM KOHTAXTOM pene HAIT paspbisacTes nens 6T0KHPOB-
k¥ pene HITO, koTopoe oTIycKaeT sKOpb U pa3pbiBaeT Lelb 610kupoBku perne HOIT. Cxemsl
6J10Kn0CTa IO HpHemMy IPUXOIAT B MCXOAHOC COCTOSHHC.

INopsaok paboTbl CXCMbI MCKYCCTBEHHOTO MPHOBITHS MPOUCXOMMT dHATOTMYHO pacCMOTpPEH-
HoMmy B 1. 10.3.

Tocwinka Gnok-curHana «IlyTeBoe oTupasicHUE» ¢ GAOKNOCTa Ha ¢T. b npoucxonuT ¢ BbIK-
JIIOUEHUEM BcrioMoraTenbHoro peie HB ananornuso craHuuonHbsIM cxemaM (cM. . 10.3). Cxe-
MbI 6710KIOCTA 110 OTHIPABICHKIO [IPUXOJST B UCXOJHOE COCTOSHHUE MOCHe Nony4deHus co cr. B
6rok-curHana «Ilyresoe 1pubbiTuen.

Cxembl obcnyxusaeMoro 6IOKIOCTA HA JBYXIMTYTHOM YYacTKe aHATOTMYHBI CTAHIMOHHBIM
CXEMaM, PacCMOTPEHHBIM B 1. 10.4.
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B MecTax nepeceueHHs B OXHOM YPOBHE KCJIe3HBIX U aBTOMOOMIIBHBIX JOPOT COOPYXKAIOT JKe-
Ne3HOAOpOkHBIE nepee3abl. Jid obectiedeHns 6€30MACHOCTH JIBHXEHHS 110e340B M aBTOTPAHC-
nOpTa nepeesfb 060PYAYIOT OrpaXIalIUMU yCcTPOMCTBAMM AN CO3AdHMA yCIOBHH
6ecITpensATCTBEHHOTO ABIDKEHHS TT0e3/10B H HCKIIOUEHHS CTOITKHOBCHHS N10€3/1a ¢ TPAHCIIOPTHBI-
MH CPEACTBAMH, Cle/IyIOMIMMH 110 aBTOMOOHIBHOH lopore. B 3aBHCMMOCTH OT HHTEHCHBHOCTH
JIBEDKEHMs! HA [Epees3iaX IPUMMEHSIOT OrpakIalolite YCTPOICTBA B BUAE ABTOMATHICCKOMN CBETO-
(OPHOI CUrHATM3AIIMH; ABTOMATHYCCKOH NMepee3sTHON CHTHANK3ALMH C ABTOMATHYSCK IMH AT -
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H6ayMdMH; aBTOMATHYECKON WITH HEABTOMATHYECKOH ONOBECTHTEILHON CUIHAJTM3ALMH C HEABTO-
MATHYECKUMH (MEXaHMY4ECKUMH C pyUHbIM WIIH JIEKTPUYECKUM C JUCTAHIIMOHHBIM YIIPABIEHHEM)
mrarbayMamHu.

Kenesnonopokusie Hepee3abl, 000PYA0BAHHBIE YCTPOHCTBAMH ABTOMATHYECKOH cBeTODOP-
HOM CHTHAIM3AIMU MOTYT GBITh OXxpaHsemble (00CTyKHBaeMble AEXKYPHEIM [0 Hepeesly) i Heo-
xpatsgeMsle (6¢3 AeXKypHOTO O Nepee3ny).

B cooTBercrBuM ¢ TpeboBaHusMH TIpaBUI TEXHUYECKOH SKCILTYATALMH XeNe3HbIX gopor
Poccuiickoit Mepepalliy aBTOMAaTHUeCKas Mepee3iHas CUTHANM3ANA KOJDKHA obecriedMBaTh
Hojidyy CHrHAJIA OCTAHOBKH B CTOPOHY aBTOMOOHIIBHOM 0pOrH, a dBTOMATHYeckHe warbay-
Mbl — TIPHHUMATD 3aKPbITOE NONOXKEHHE 33 BpcMd, HeoOxouMoe A 3a61aroBpeMeHHOro oc-
BOGOXACHHA nepeesa TPAHCIIOPTHLIMHU CPEJICTBAME 0 OAX0a Moessia K nepeesy. Heobxo-
MmO, uToOnl aBToMaTHyecKas cBeTo(hOpHas CHTHANIM3AUMA NpPOXOIKANA AeHCTBOBATH, 4
4BTOMATHYECKHe LUTarbayMbl OCTABANKCH B 3AKPBHITOM TMOJOXEHNM 0 MOTHOTO OCBOGOX/1e-
Hud lepee3na noesaoM. st orpaxzaeHus nepeessia no obe cTOpOHBI Mepeessia Ha PACCTOSHHH
He MeHee 6 M OT KpalHero penbca yCTaHaBAMBAIOT Hepee3Hble cBeTogophl. IIpu aBToMaTu-
YecKoil nepee3iHON CHTHAIHM3AIMH C ABTOMATHYECKUMH HITarbaymMaMHu nepeesgHele cBeTodo-
Pbl COBMEILAIOT C ABTOIITAr6ayMamMH, KOTOPhIE YCTAHARIUBAIOT HA PACCTOSHHM HE MCHee 6 M
OT KpailHero peibca NpH AnuHe Gpyca 4 M HIIM Ha paccTOSHUM He MeHee 8 u 10 M npu juinne
6pyca 6 1 8 M COOTBETCTBEHHO.

ABTOMATHYECKAS UITH HedBTOMATHYeCKas ONOBECTHTeNbHAs CUTHANK3A1MSA CIYXHUT A To-
Aayy JeXyPHOMY 110 Iepee3ay 3BYKOBOTO M ONTHYECKOrO CUTHAIIOB O rpuOMIKenny noessa.
3arpauTenbHYI0 CHTHANH3ALMIO IPUMEHSIOT JUT NOA44H CHIHAJIA OCTAHOBKHM IOe3/d B CIIy-
yae apapuiiHoi cHTyauMu na nepeesjie. UToGbl CBOEBPEMEHHO 3aKPHITE TIepeesa NpH Mpubm-
JKCHMH [10€3[4, YCTAHABIMBAIOTCH YYACTKM NPHONIKeHHUs, 060py/10BAHHBIE PElIbCOBBIMH Iie-
MSIMH. ‘

PacueTHbIe [UIMHBL y4aCTKOB IpUOIIKEHNs obecedMBalOT W3BEIIEHHE HA 3aKPBHITHE nepees-
Ad ¢ aBTOMATHUYECKON Nepee3/IHOM CUrHAIM3anMed, B TOM 4UuCie K CO HurarbayMaMH, 3a Bpems,
HeobXoaMMoe A1 3aBIarOBPEMEHHOr0 OCBODOXKISHS Nlepee3a JOPOXHBIM TPAaHCIIOPTOM JUTH-
HO# 24 M NIpH MAKCHMANbHOM CKOPOCTH JIBHKeHMS 8 kM/4ac [IpH KOMOJHUTEILHOM BPEMEHH 2 ©
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Ha cpabaTbIBaHUe annapaTypbl U rapaHTUHHOM BpeMenu 10 ¢. HeoGxomumoe BpeMsi H3BeLIeHH st
0 MpUOIIHKEHHH 1T0€31a K Iepee3ay

1= Yt

THE {; — BpEMs, HEO6XOIMMOE ABTOMOOUIO /TS POCTEIOBAHHS TIepCe3ia. C: 1, — BpeMs cpabaTeiBa-
HUS allapatypsl, ¢, {3 = 10 ¢ - rapanTuiineii 3anac BpemeHu.
Bpems ¢, onpenensetcs no Gopmyne

I+ +1
_uop ¢

1 V
p

t

’

rae /, — JTHHA nepeesid. onpenensemMas PACCTOAHHEM OT MepeesIHOoro CReTothopa (11 nonyunaréay-
Ma). Hanbornee yIaneHHOI'O OT KpaHHero penbea, 10 1IpOTHBOHOTOKHOTO KPAHHETO penbea Muioc 2.5 M;
[,=24M  pacdeTHas JUTMHA ABTOTPAINCIIOPTHOTO CPEACTBA; /, = 5 M — PACCTOSHAE OT MECTA OCTAHOB-

KH aBRTOMOOIIS 10 mepee3THoro cBeTodopa: Vp = 2.2 m/c (8 KM/u) — pacuerHas CKOPOCTDL JBHXEHUA
aBTOMOOHNS vepes lepees.
Pacuetnas mnuna ywactka mpubimoxeHus
l“ + 1p +1,
Lp =028y 1. =028V by +iy i,
p

rae 0.28 — kodhHUMEHT Neperosa CKOpOCTH H3 KM/1 B M/C: V, . — MaKcHMambHas CKOPOCTD ABHKE-

HH MMOE3J0B, 337aHHAs lid JAHHOM y4acTKe, KM/y.

max
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IMpu pacyete aaUHBI yyacTKa NPUOGIMKEHHUs TIPUHAMAIOT MUHUMAIBHO JOMYCTUMOE BpeMsi u3-
BellleHUs! IPU aBTOMATHHECKoH CReTohopHOM cHrnanusanuy ¢ noaywnarbaymamu £ = 30 ¢; npu
apTouLTarbayMax, nepeKphlBAIOLIMX IMONHOCTLIO TIEPee3il, a TaKXkKe OHOBECTHTEIbHOH CHrHAIN3a-
uuu 40 ¢. [List onpeaeeHus [UIMHbL y4acTKa IIPUOTHXKEHHS MOXIIO TTOIb3OBATHCS CHIpaBOYHbIMU
TaOIMUaMH, B KOTOPBIX MOKa3aHbl PACUETIIHIC IUTMHBI YHACTKOB NpUO:IMKEHUS (M) IPH Pa3AMYHBIX
CKOPOCTSIX IBM3KeHHsl ITOe310B, B 3aBUCUMOCTH OT [UTMHBI Iepee3nia (M) U BpeMeHHU M3Belietus (C).

Penbcosyo wenb yyacTka NpudIibkeHus, e paCHoNoXeH IlepeesAl, AelaloT pazpesHoii. Mec-
TOM paspesa sBIsieTCA Nepees3a. YacTb pelbCoBOH Lelk J0 Nepees/id UCIONb3YIOT 1Sl OpTaHu3a-
LUY yyacTka upudiivkeHust. ITpH BCTYIUICHUHM NOE31a HA YYACTOK NPUOHMMKEHUs! Iiepee3 ] 3aKpbl-
BaeTcs. BTopylo wacTk pesbCoOBOH wemM, HaxXosiICHCs 32 MEePee3oM, UCIOIb3YIOT AJis
OpraHU3alMU YHacTKa yAdIeHUs IIpU MIPpaBIIBHOM HAIIPAaBIEeHUH JIBHXEHUS WK B KA4ECTBE yud-
CTKa TNpubiMkeHus PH HENPAaBHIBHOM HallpaBieHuH aBixeHus. C MOMEHTA HOJHOTO BbIX01a
MOE3/d C Y4ACTKa HPUOAMKEHHS HA YUACTOK YAAJICHUS ICPCC3 OTKPBIBAETCS.

B 3aBucuMoCTH 0T paccTosiis Iepecsza A0 MPOXOAHOTO CUTHaa aBTOOIOKMPOBKH PacyeTHAS
JUIMHA y4acTKa IPUOTIKElIUs onpeesiseTeTcs o puc. 6.1. Eciii nepeesa pacronoxeH OT MPOXOIHo-
ro cBetoopa 5 Ha pacCTOSHUM, PABHOM PACUCTHOMN UTHHE YHACcTKa IIPHOIKCHHIS Lp, TO pakTHUEC-
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Puc. 6.1. Cxembl ompeaeneHus JUIMHBI YUaCTKA MPHOIHKEHUS
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Kas JUIMH4 YUACTK4 NPHOIIDKEHUst Lrb paBHa pacyeTHOH L (puc. 6.1, g). B aToM ciryuae U3BellieHHE
Hd 3aKpbITHE Tepec3aa OyneT NMoAABATBCA 34 OIMH y‘id(,’l'OK npubnnkenus. [lpn 61uskom pacnono-
WEHWU Tepee3ia K cBeTOhOpY 5 pacyeTHas [UIMHA OKa3bIBAETCS DONblLIE, YeM PACCTOSHME 10 3TOro
cBeTO(GOpd. YuacTok npUOIKEHNS B 3TOM CITydae HAUMHAETCSH B KAKOH-TO 44CTH [UIMHBI OJIOK-yud-
cTka Mexay ceerodopaMu 5 u 7 (puc. 6.1, 6). Tornd u3BenieHne Ha nepee3 NOJAETCS ¢ MOMEHTa
BCTYIUIEHHS 110e3/1a 3a cBeTohop 7 U 00pa3yloTes Ba YUACTKA IPUOIIDKEHHS: IePBbIif — OT Iepees-
j1a 1o ceerodopa 5 ¥ BTOPoif — Mexay ceeToopamu S 1 7. M3BeneHue Ha niepeesst HogaeTcs 3a /pa
ydacrka IpuomDKenus.

B HEKOTOpBIX cliyuasx MPU HATHYWM ABYX YYACTKOB MPHOMMKeHUS WX oNHasd hakTHuecKas
IUTMHA MOXeT ObITb Oonblle PacueTHOH Ha AL = ch - Lp. BeneacTBUC NpeBBILICHUS PacucTHOM
IUTMHEI flepee3/l 3aKpbIBacTes MpeXKIeBpeMeHHO ITPU NpUOIIKeHMU K HeMY TI0€3/1a, UYTO IPUBO-
T K JOTIOMHUTEbHBIM 3a4ePKKaM aBTOTPaHCIOpTa, YUTOOB! BHIPOBHATD [UTHHBL L u L‘h Heob-
XOOUMO Pa3pe3dTh PeTbCOBYIO Liellh MeXIy cBeTodhopaMu 5, 7 M OpraHu30BaTh yqaaok npubnu-
KEeHUS OT MecTa paspesa. OHAKO 3TO YCIOKHSET CXeMy aBTOOIOKUPOBKYU M IOTOMY 3TOT METOI
He TIpUMEHSIOT. BMecTo 9T0ro B yorpoiicTBa aBTOMATHYECKOH Mepee3tHOH CHIHANM3AIUH BBO-
/19T 3JIEMEHTBI BBIACPKKH BPEMEHU, KOTOPBIE BKITHOHAIOTCS ¢ MOMEHTA BCTYNJIGHMS Noe31a Ha
onok-yuactok 7T1. BelaepxKa BpeMeHd 3TUX 3JIEMEHTOB PABHA BPEMEHU TIPOCIIeNOBAHUSA 10e3/1d,
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B obopynoBanHe IEPCe3ioB BXOAAT: nepeesaAHble CBETO(OPHI, ABTOMATHUeCKHE LIIAarbayMsl,
IIMTKU YIIP4BIIeHus 11epee3qHol curHanusamueil; peneiiHas annapaTypa, yCTaHOBJIEHHAs B pe-
nefHoM 1iKady, MCTOUHHKM [TMTAHHS, NOMEILEHHbIe B GaTapeiinbie mkadbl,

IMepeesaHbie cBeTOGOPHI IPUMEHSIOTCS YEThIPEX TUIIOB: [UISl ONHOIIYTHBIX Y4aCTKOB — C ABY-
Mst (tuna I11-69) u ¢ Tpemsa (Tvna I11-69) curHambHBIMH rOJIOBKaMU; [UTS ABYXITY THBIX YUACTKOB —
¢ pByms (tuna I1-73) u ¢ Tpems (tuma I11-73) curHasnbHbIMU ronoBkaMu. Jis ABYXIyTHBIX ydac-
TKOB NEPEE3/IHbIE CBETOHOPHI OTIHYAIOTCS OT cBeTOHOPOB OMHOMYTHBIX YYACTKOB TOJNBKO (op-
MO TICPee3nHOro YKa3drelIs ¢ OTpaxalelbHbIMU OecliBETHLIMU JIMH3aMM B onpaBe. Ha maute
MEPCC3HOTrO CBETO(OPA ABYXIIYTHOIO YHACTKA HAZl KPecTOOOPAa3HEIM yKas3atenem ONOIHUTETbHO
YCT4H4BIUBAIOT Nepee3iHoN yKas3aTenb B BHIE IOJMyKpecTa ¢ OTpakaTelbHbIMU OCCIBETHBIMU
yvH3aMi. Ha Maute nepeesinoro ceetodopa pasMeinaloT JEeKTPHUecKUil 3BOHOK NOCTOSHHOTO
toka tvna 3[1T-24 na Hanpsikende 24 B. Ha MauTe nepee3aHoro ceetodopa Ha HCOXPAHSCMBIX
nepee3fax Oe3 HTarbayMoB ycTaHaBNUBAKOT IpeaynpeadTebHble 3uaku «bepernce 1oe3nan.

Hauunast ¢ 1996 r. 11a nepeesnax yCTaHABIMBAIOT cBeTO(OPhI LISt OJHOIYTHBIX Y4ACTKOB THIIA
CII-2 utuna CT1-2 jutss MHOTOTIYTHBIX y4acTKOB. ['0/10BKH ICpee3HOro cBeTohopa HMELOT Kopnyca
€ KPBILIKAMU, U3TOTABIMBAEMbIC U3 AIHOMUHHCBOTO CIUIABA MM U3 YyTyHa. CBCTOONTHYECKAS CHCTE-
Ma 1'0JIOBKM cBeTohyOpa cOCTOUT U3 H30Boro Komruiekra KJIM ¢ HabopoM JIMH3 KpacHOro Wil
nyHHo-Oenoro 11eta, pacceusarens P1-30 u ceetodopHoit nammst 2XKC 12-15+15.

C 2000 r. HayasoCh IIPMMEHEHHE CBETO/IMOAHBIX TOJOBOK H4 HEPEe3IHBIX CBeTODOPAX Ls
N0,1a44 CBETOBOIO CHIHAJIa KPACHOTO IBETA B3dMeH JMIEKTPUUYECKHX JaMil. [l1uTalnue Takux ro-
JIOBOK OCYILIECTBJIIETCS OT UCTOYHMKA 1IePEMEHHOTO TOKa HanpskenueM 11,5 B uacroroit 50 I'
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WY HAIIPSXKCHUEM HocTosiHHOTO ToKa 11,5 B. IloTpebnsieMast MomHOCTh He Gosee 25 Bt. B ox-
HOH TOJIOBKE WCIONb3ytoTcsa nopsaka 170 ceerommonos 1una L-1543 SRC-E. Eciu Bo Bpems
oKertyaTauy 40 u 6oJiee CBETOAMONOB HE 1'0PAT, CBeTOhOPHAs FONOBKA CUUTAETCS HEUCTIPAB-
HOI1 M MOUTEXHUT peMOHTY B PTVY.




image334.png
ABTOMATHYECKHIT IUTarbayM (puc. 6.2.) COCTOMT U3 OCHOBAHMS [, K KOTOPOMY KPEMUTCS TPHBOJL
narbayma 2, 3arpaamrensHoro Gpyca 3, JByX cBeTOPOPHBIX FONOBOK 4. 3arpamiienbhbii Gpyc -
HOIA 4 (6 WK 8) M C MPOTHBOBCCOM JUTS TTy4ILieH BUAMMOCTH OKpALLeH KPACHBIMH H GeTbIMH MONIOCAMH
¥ CHAGKEH TPEMS MEKTPHHECKHUMH (hHOHAPAMM C KDACHBIME OTHAMH, HANPARICHHBIMH B CTOPOHY aBTO-
MOGHITBHOI 10por. MOHaPb, PACTIONOXEHHBI Ha KOHIIE OpYca, IBYXLBCTHBIA. benbli oromn, Hanpas-
JICHHBIH B CTOPOHY EJIE3HOAOPOKHOIO ITyTH, NMPeAHA3HAUEH JUTS NPEAYTIPEXKICHHA HAE31a B HOUHOE
BpeMst ABTOMOOIIEM, BBE3KAIOILMM Ha TIePEesl, Ha 3arpaauTenbHbLid Spyc. [Ipy ropusoHTabHOM no-
nioxeHun Opyca B4 GOHAPS TOPST MUTAOLIMME KPACHBIMH OTHSIMH, a (boHaph, PAcTIONOXEHHbIA Ha
KOH1Ie Opyca, KPACHBIM MOCTOSHHBIM OTHEM.
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Puc. 6.2. ApromaTuyeckuii mmar6aym
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B OTKpPBITOM nONOXKEHUH OPYC 3aHUMAET BEPTHKAIBHOE TIONOXKEHUE U CUTHAJIBI HE NOAAIOTCS.
B BepTUKAIBHOM TONOKeHHH Opyc yiaepkuBaeTcs Gaaromaps ymnopy, a B TOPU3OHTATBHOM I10-
JIOKEHUH Opyc He 3anupaeTcs. TTOITOMY Pacxoj 3HEPIUH UIET TOJIBKO Ha PaboTy ABHMratens B
MOMEHT cpabaThiBAHKS M OIS CUTHAIBHBIX amn. J{/1s MCKITI0ueH A MOJIoMKH Opyca Npu cilyvaid-
HOM H4e3/l¢ Ha HErOo aBTOTPAHCIIOPTa MPeAYCMOTPEHO (HKCHPYIOlee YCTPOHCTBO, AOIYCKakO-
IIlee B MOMEHT y/apa cMellleHue Opyca OTHOCHUTENIBHO OCcU Ha 45°.
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Cxema ceemogopnoii cuznamuzayuu. CxeMa BKITIOUEHHS TIEPEE3AHBIX cBeTodopoB (puc. 6.3)
CITY>KHT JUIsl OrPAX/IeHNA OXPAHAEMBIX WIIM HEOXPAIBCMBIX Tepec3ioB. OrHHU NEPEC3THBIX CBETO-
¢$hopoB BKIIOYAIOT BKIOYAIKeE peie B, B2 u ux noeropurenu INB1, TIB2. Muratoias cursa-
NnU3alkA Nepee3/HbIX CBETOPOPOB co3/aeTes 3a cueT AaTyvka uMmnynecos MM u koMIulekTa
murawiux pene M1, M2, Pene KMK koHTponupyeT uMnynscHyIo paboTy pene M2.

Ilpu OTCYTCTBHH NOE31a HA y4acTke mpubimnkeHus peie Bl, B2, TIBI, TIB2 sxmouctst. Llenw cur-
HauIbHbIX JIAMIT M 3BOHKOB PA30MKHYTBI, KOMIUIEKT MUTaHUS BBIKITIOUeH. KICIipaBHOCTE HUTEH CHTHATB-
HBIX JIAMII [Iepee3/THBIX CBeTO(hOPOB KOHTPOIUpYeTest orHeBbIME perte AOL, AO2 u bO1, B02. Kaxmoe
OTHCBOE Pelle KOHTPOIHPYET LEJIOCTh HUTH JIAMITBI B XOJIOHOM W HarpetoM coctosnnu. Ecim nepeesn
OTKPBIT U Mepees/HbIe CBETO(POPBI BRIKTIOUEHBI, KAKI0E OTHEBOE penle Bo30YXIEHO 110 BLICOKOOMHO
OOMOTKE IO [eITH, NPOoXoasAlleH Yepes GpoHTOBbIC kOHTAKTHI pere TIB1, TIB2, KMITI, u naMrml He
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ropsT. C MOMEHTA NIPHOIIIDKEHHS noe3na K nepee3y 0BECTOUMBAIOTCH BCe perte B u TIB. TrutoBbME
koHTaKTamH pente [1B1 u TIB2 pmovaerca matuuk MM 1 B HMITyJIECHOM peXXHMe HAuMHAeT pabo-
Tath pesie M 1. BosGyxmaeres perre KMK, koHTponupyrowee umny ischyro paboty pesie M2. Pene KMTT
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Puc. 6.3. Cxema ceerodoproii CUTHAJIN3Al AN
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ocTaeTcs 1102 TOKOM, ToTy4as MHTaHHe Yepes PpoHToBbIC KOHTAKThI peste KMK. Tocne npoxoxneHus
noc3za ¥ 0cBOBOXKIEHHS TIEpee3a MOCIeA0BaTENbHO cpabaTeBaloT Bee pene B, TIB, Beikinovacres
natank JJUM, pene M1 u M2 ormyckaror sikopy. B niermu maMm cBeTodopoB BKITIOHAOTCA BBICOKO-
OMHBIe 0OMOTKH OTHEBBIX PeJie, M JIAMIIBI FacHyT. TbuloBbIMH kOHTaKTamu pene T1B1, TIB2 Brikimio-
YAKTCA 3BOHKH, H [1Epee3/l OTKPBIBACTCS JUIS ABIDKEHNSA aBTOTPAHCITOPTA. THUIOBBIMU KOHTAKTAMM
pene INTTB noaroTapMHBATC LENH MUTAHHSA PE3CPBILIX HUTEH HAKANMBAHUS JIAMIL.

Jns nosblitieHus 6e30MACHOCTH ABHXEHHS MOE3I0B M ABTOTPAHCIIOPTA HA HEOXPAHIEMBIX Tie-
peeanax nepeesmnbie CBETOPOPLI 060PYAYIOTCA TONOIHUTENBHBIMHY CBETO(POPHBIMH [OTOBKAMU
€ JIYHHO-0€eNIbIMH MHTAIOLIMMH OTHAMU. Besblii MUraroUmii oroHb ropuT Npu cBoboaOCTH e-
pee3a U OTCYTCTBUM NOE31a HA y4ACTKE IpUOTIKeHUS.
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B cxeme BkiroueHus Genoro orus (puc. 6.4) uMmerorcs: sriaovaowue pene BBl u BB2 s
BbIKIIIOYeHHs 6€1010 OTHA Mpy NMpUOIKeHUH NMoe3da; aatuukd UM, JWUMII, pabotatouue
HENpEPHLIBHO [ CO3AAHNA PeXKUMA MMTAHHA OETOTO OTHS MPU OTKPBLITOM NEPEee3ie U KPACHbIX
OrHEIl NIPH 3aKPBITOM Tiepeesse; orHessle peiie ABO, BBO; pene Muranus M.
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Puc. 6.4. Cxema BKJIIOYEHHs 0IOr0 OTHS
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Puc. 4.7. Vcaosnsie u306paxenus pese B Puc. 4.8, YcioBHbe H300paMCHHA KOHTAKTOB
cxemax aBTOO/IOKHDOBKH peje B cxeMax aBTOOJOKHPOBKIt
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Ecnu nmepeesn cBoOomeH U pUOIDKAIOIKIACA 1031 OTCYTCTBYET, To pere M paboTaer B um-
IyIBCHOM pexuMe uepe3 koHTakT JJUMIT u, nepekmouas KOHTAKT B LIETIH JIAMIIBL, CO34ET pe-
UM MHTaHMs Gesioro orHs. Yepes ThioBoH KOHTAKT pene M nocne08aTeNnbHo ¢ IaMIOH BKIIIO-
4aeTcs HMIKoOMHas obMoTka pene ABO, n namna ropur, a uepes ¢poHTOBOH KOHTAKT —
BBICOKOOMHAS 0OMOTKa, M TaMna racHet. [Ipu BeTyrnieHuH 1oe31a Ha yHacTOK NpUOIMDKeHH
obecrouusatorcs pene I[1B1, [1B2, BB1, BB2. Jlamrisl 6efbix orHeil BbIK/IIOHAKOTCE KOHTAKTAMU
pene Bb1. BB2 (skmoyenue namnei ceeroopa b Ha cxeme He mokasaro). THIOBBIMHM KOHTAKTA-
mu pene IB1, TIB2 BkmoyaloTes IaMibl KpACHBIX OTHEHN H 3BOHKM Tepee3aHbIX cBeToYopoB, U
nepees] 3aKpbiBaeTcs (CM. pHc. 6.3).

Mocne nonnoro ocroboxaeHUn nepeesna cpabatuirator pene [1B1, T1B2, BB1, BB2. Ha nepe-
€31HBIX CBETO(OPAX BBIKITIOUAIOTCS KPACHBIE OTHU M BKILIOUAIOTCS OeNlble MUTAIolMe OTHY, Nepe-
€311 OTKpBIBAETCH U1 IBHKEHUS ABTOTpaHCIOPTA.

Cxembl sKm0NCHUR asmouazb6ayma. ABronuiarGayMel yiipasIIsIoTCs MOTyaBTOMATHUECKH CO
IMTKA YIIPaBICHNS WM ABTOMATHYECKH. [171s IIONyaBTOMATHYECKOTO YIIpaRJieHUs aBromarba-
YMaMH CIYXKMT IIIMTOK yIIpaBlcHUs (puc. 6.5). LL[uToK ynpaBneHUs NPUMEHSIOT HA OXPAHIEMbIX
Nepeesndx JUIS IKCTPEHHOTO 3AKPHITHS LLIATOAYMOB H BKJIIOYEHHMS 3arpaMTENbHBIX cBeTodo-
poB. LL{nToK ynpaBneHHs yCTAHABIMBAIOT HAa HAPYXKHOH cTeHe OyAKH JeKYpHOTO M0 NMepee3zy
WIIH HA OTOENBHOM cTolike. Ha muTke uMeloTes crenyromiie KHOMKH: 3 (3AKPBITHA) ~— I BKJIO-
4eHHUs Nepee3aHbIX cBeTo(OpOB U 3aKphITHA MardayMoB; O (OTKphITHSA) — JUIS BHIKTIOUEHUS
nepee3RbiX cBETOPOpoB 1 OTKpbITHS NArbayMos; 3C (BRIIOUCHHS 3dTPAXKICHHS) — JUTS BKITIO-
YEHHUS 34rpaJHTeNbHBIX cBeTOGOPOB: B (nopnepkanns) — s yaepxkauus 6pyches muiarday-
MOB B BEpXHEM IONOKEHMH IIpH COXpAHEHUN MHUTaHUA OTHeH Ha nepees/iHeiX cBeTodopax.

Jlamnibl, nMeromuecs Ha [MTKe ynpasneHus, koutpoupytor: HIT, UIl - - mpubmwkenune noes-
[1a B HEYETHOM (4eTHOM) HanpableHUH; ABO — MCIIpaBHOCT R CHFHAJIBHBIX JIAMIT IIEPEe3THBIX CBE-
todopos; KM - HenmpasHocts koMinekta murarommx pene; 31, 32, 33 — ucnpaBHOCTE IaMIn
3apadMTeNbHBIX K [Ipe/ylIpeAMTebHBIX K HUM cBeTo(opoB. Ha miMTKe MMEIOTCS 3aMACHBIE JIAM-
sl Al, A2, 3arpamutenstsle cBeTo(oph! BRIIOYAIOT HaxkaTHeM kHomnky 3C, nocrie 4ero BhIKITIoYa-
fotest pene 30, 3T'1. Ornyckas akops, pene 317 BKIIOYAET NAMIIBI 34rPAAUTENLHBIX CBCTO(OPOB.
IMocnenoBaTenbHO € TAMNAMHU BKITIOUEH bl HU3KOOMHBIE 0OMOTKM orHeBhiX peie 10 (20), 1 Ha cBe-
Tothopax 3aropaercs KpacHslit orons. [Tpubmikenue Noe3na K nepeesjly KOHTPOTUPYETCS 3aropa-
HHeM kpacHoi mamnsl HIT ( YUTI); 6enas namna HIT (UIT) npu 3toM racHer. Benas mamna ABO
KOHTPONHUpYET LENOCTh HUTEH JIAMIT fTepee3aHbIX CBETO(OPOB NpH OTKPLITRIX ITarbayMax, a Kpac-
uas namna ABO  nipu 3akpeiTeIX. [Teperopanue naMil repeesanXx cBeTo(hopoB KOHTPOIHPYETCS
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BKJIOYCHHCM TCX K€ KOHTPONBHBIX JIAMIIL, HO B pexkuMe MUranus. McnpaBHocTh HUTCH TaMm HETO-
PALIMX 3aTPaANTENBHBIX CBETOGOPOB KOHTpONUpYeTCs ropeHreM Genbix mamn 31 1 32; a npu priio-
YeHHBIX cBeToopax — KpacHbix. T1pu neperopaHun naMi 3arpauTENbHBIX CBETOHOPOB BKIIO-
YAKOTCA TE KC KOHTPOIbHBIE TAMITHI B peXKMME MUTaHH . [ 9KCTPEHHOTO 3aK PBITHS LIAT6ayMOB
HauMaroT KHOTKY 3. Tlpu arom obecTounBaetes pene I1B. [Lis OTKpbITHS 111arbayMoB HAKH-
maoT xHonky O, Bo30yxnaercs pesne I1B, nocne 4yero B ToM Xke MOps/AKe, KaK U IPU aBTOMATH-
4ECKOM peKMME, TIepee3s, OTKPBIBACTCA.

ABTOMATHYECKMM YTIPABJICHHEM dBTOULIATGAYMAMH M NEPEC3AHON CHUrHaIM3aluei (puc. 6.6)
yHpaBisioT Bkiodatoniee pene B u ero nosroputens [1B. Brirosaromee MeTeHHOAEHCTBYIONIEE
pene BM ompenensiet TpebyeMblii MHTEPBAI BPEMEHH MEXK/Y BKIIOUEHHEM 11EPEE3HON CUTHATM34-
LMH W HA4&/10M OTIlyCKaHHs Opyca nuarbayma (BbLIEpAkKKa BpeMeHH Oxono 14—16 ¢, 3a koTopoe
ABTOTPALCIOPT, HAXOJAIIHICS Mepe/ IIArdayMOM B MOMEHT MOABNIEHHA KPACHBIX OTHEH, ROTAKEH
yenets ocsobonuTh nepeesn); pene OLLL koHTponupyer oTKpbITHE nuarbayma; pene 31T — 3ak-
pbITHE HUIAréayma.

TTpu OTCYTCTBIM NOS3AA HA YHACTKe IPUOIDKEHUS Nepecall OTKPBIT, BO30yxaensl pene B, [1B, BM
u OILL 6pycbst uwarbayMoB MOAHsTSI, LEH IBUTATE/IEH BbIKJIFOUEHBI KOHTakTamMu 3-3' aTonepe-
Kiouarese.

OTKpbITOE TIONOKEHHE LLUTATGayMOB KOHTPOIMpYeTCs BO3OYHIEHHBIM COCTOSHHEM pene Y, Y1,
V2, BKIIOUEHHbIMH Yepe3 3aMKHyTbIe KOHTAKTHI |- 1" aBTonepexnouareiieit. ThiloBbIMYI KOHTAKTAMH
pesic Y BbIKITIO9EHBI CUTHAIBHBIE [IEAN HA OPYChbAX aBTOLLIAIOAYMOB H IIEPECIAHBIX CBCTOHOPOB.

Ilepeesn 3akpbiBaeTcsa TAKUM 00paszoM. C MOMEHTd BCTYILIEHHS MOE3A3 HA YHACTOK IIPHOTIDKCHIS
ofectounsatores pene B, TIB. Mocie oTmyckars sikopst perte [1B obecrounsaercs pene Y v o1HOBPe-
MEHHO BKJIFOYAI0TCA 3BOHKH HA TIEPEe3THBIX cBeTodopax. 3801IKH 3BOHST IO NOHOTO 3aKPbITHS LLUTAT-
5ayMOB M pa3MbIKAHUsS| KOHTAKTOB 5-5' aBTonepekouateseH. Pere ¥ u V1, oTmyckas skopu, 3ambIxa-
0T LEMH BKIFOYEHHUS JTAMIT TiepeesaHbix cBetopopoB 1 Ha Opychsix uutarbaymon, OMHOBPEMEHHO ¢
HUMH BKJIKOYAeTCs MasTHHKOBBLE TpaHeMuTTep MT 1 pene muranus M. PaGoty pene M koHTposmpy-
101 perie KM u KMK. JTammsr 1T 1 2JT mepeesHbIX cBeTopOPOB 3aroparoTCss MHTAIOUIMM KPACHBIM
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Puc. 6.6. CxeMa ynpaBlieHUs aBTOLIarbaymMmom
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CBETOM, YeM I10/1a€TCs CUTHATI OCTAHOBKM aBTOTPAHCIIOPTY, HAXOISMILIEMYCA NEPE 3AKPbITbIM NEPee3-
JoM. JTamier LT, 2JTII, pacnionoxextsie Ha GpychbsiX HUIArdayMoBs, TAKKE 3aT0PAIOTC MUTAIOLINM
KpacHbIM cBeToM, Jamra 3JILL Ha koHle Gpyca TOPUT NOCTOSHHLIM cBeToM. LlenocTs HUTEH aMn
Nepee3mILIX cBeTo(OPOB B XOIOAHOM U IIATPETOM COCTOSI MU KOHTPOIH YT orHesbie pene AO1, AO2
ceetodhopa A u perte BO1, BO2 ceerodopa b. C noMolisto orHeBsix pesic HHGOPMALHS 0 NEPEropaHiH
JIAMIT Ni€peaeTcs Ha OIbKaHIIy o CTAHIMIO N0 LIEMH JUCIIETUEPCKOro KOHTPOIIA.

Ecnu npy HaxoxIeHWH Noe3/1a Ha y4acTke NpubmmkeHts perne M He paboTaer B MMIYILCHOM
PEXMME, TO € NoMollbio kontponsHoro pene KMK nngopManus o6 3ToM o melu Aucrerdepe-
KOro KOHTDOIA Nepenaercs Ha Ommkaiimylo craHumo. Iloclie BiuitoueHUs NepeesHEIX CBET0GO-
poB wnarbaym 3akpsiBaercs, pene BM obecrounpaercs ¢ BeIaepkKoH BpemeHH 14—16 c.

B cxeme BkmtoueHus perne BM HeoOxomuMy0 eMKOCTb KOHICHCATOPA OTNPEAEIAIOT METOAOM
noxdopa. Pesucrop conporusincaucM 470 OM, BKIIOUEHHBIH NMOCHEAOBATENBHO C KOHIEHCATO-
POM, OIDAaHMHYHUBAET TOK 3dpsiia U NPENAOXPAHAET OT KOPOTKOTO 3aMbIKaHMS NPH 1POOOE KOH-
JgeHcatopa. JUis MCKTIOUCHUS IIOXKHOTO 3apsfa KOHIEHcaTopa NpH Cly4aliHOM KpaTKOBPEMEH-
HoM BO30yxaeHuu pene I1B B cxeMy pene BM BkimoueH ¢GpoHTOBON KOHTAKT pene Y1,
3aLlyHTUpoBaHHbIi anonoM VD. TIpu kpaTkoBpeMeHHOM 3aMbIKaHHH KoHTakra pene ITB cpa-
6atpiBaoT pene BM, OlLl 1 HauHeTcs noabeM OpycheB LunarbayMoB. [lpy OTIYCKaHHM AKOPS
pene 1B panbiue, 4eM MOTHOCTBIO TOTHUMYTCS OPYChs, OHH OnycTATCH 63 BLIIEPKKH BPEMEHHU,
T4K KdK KOHIEHCATOP OCTAHETCH HE3dPSHKEHHbIM.

lnar6aym 3akpeipaeTcs TakuM obpasoM. Ormyckas Skopb, pene BM ThITIOBBIM KOHTaKTOM
Bknroyaer pene 311 v ogHoBpeMeHHO Boikmoyaer pene OLLL

®ponrtoBriMH KoHTakTaMu pene 31T u koHTakTOM pene 2-2' (cM. puc. 6.6) aBToleperTIOUaTE-
N5 3aMbIKaercs Lelb 0OMOTOK AKOps U Bo30yX/AeHus JMEKTpoaBUraTens aprolarbayma. Ye-
pe3 0OMOTKY BO30YXKIEHUS TPOXOAUT TOK MPAMOM MOIPHOCTH, AKOPH JEKTPOABHraTeNs Bpa-
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LIACTCA B CTOPOHY 34KpbITHs aBTolnarbayma. bpyc mmarbayMa onyckaetcss 1O TOPH3IOHTANb-
HOTO MOJOXEHNS, M Nepee3 3aKphlBacTcs. [IpH 3TOM pa3sMbIKAIOTCs KOHTAKThbl 2-2' ABTONEPEK-
JIOYATENS W 3MEeKTPOABHIATENb BbIKIIOYaeTcs. OMHOBPEMCHHO PA3MBIKAIOTCH KOHTAKTHI 3-3' aB-
TONEPEKMIoUATENs H Bhikilouaercs 3BoHOK. OruM nepeesgHoro ceerodyopa U aBToHUIarbayma
MIPOJOIKAIOT FOPeTh B MHralomeM pexnme. Ilepeesn octaeTcs 3aKpPhITBIM IO TIOMHOTO MpoCie-
JIOBaHHMA IO HeMy Moe3za.

C MomeHTa 0CBOGOXACHHUS Nepec3aa NMoe3aoM MoCneIoBaTenbHo Bo30yxatores pene B, I1B,
I1B1, BM, OLII u seixntouaercs pene 3L, dponrossiMu koHrakramy peiie OILL n xontaktom 3-3'
ABTONMEPEKNIOUATENS 3aMBIKAETCS leNb SKOpA W 0OMOTKH BO3GYKIEHHS MEKTPOABHUIATENS Ik
OTKpbITHSA Hutarbayma. Yepes oOMOTKY SKOPS TOK IPOXOONUT B TOM XK€ HAMPABIEHUH, UTO W MPH
3aKPBITHH HUTarbayma, a uepes 0OMOTKY BO36Y#/IeHHs — B 0OPaTHOM HalpaBiicHAU. SIkopb ek-
TPO/BHraTels BPAMACTCS B 0OpaTHOM HanpaslieHuH, W LUTarbaym noannuMaercs. Korpa 6pyc
LLTarbayma 3aiMeT BEPTHKAIbHOE TOJOXEHHE, KOHTakToM 3-3' aBTONepeKI0uaTens BHIKIIOUACT-
¢ aneKTpoasuratens. Uepes 3aMKHyBUIMeCH KOHTAKTH |-1' aBTONepekniouarens asyx umarbay-
Mos cpabatbiBator pene Y, V1, V2, KOTOpbIE, NPUTATHBAS SKOPA, BbIKIOUAOT pene M, MT, a
TAKKE JIAMITbl MepPee3THbIX CBETO(MOPOB M NaMITbl Ha GpYChsx MLUTar6aymos.

B macrosiiiee BpeMs HAuanoch BHEAPEHHMe YCTPOMCTB nepee3iHoN CHTHANN3AUNY C IBYHHTE-
BbIMH TdMIIAMH M CXEM YIIPABICHH A 1114r6ayMamMH C IBHUraTelsIMH ITePeMEHHOTO ToKa (pHuc. 6.7).

[1py cBOGOIHOM YH4CTKE NPHOMDKEHHS Nepe/ Nepee3aoM BKTioueHs! pee [1B, V1, V2, V3. Pene V1
1 V2 BJHOUYEHB] Yepe3 3AMKHYThIC KOHTaKThI 1-2 B2 aBronepexmouarened uutarbaymos A n b. Kou-
TAKTaMK BKITIO4eHHOTO pelie BM 06pasoBana e MMTaHusd pele 21eKTpOMArHHTHO! MydTel BOM.,
Yepes koHTAKTH pesie BOM B nprBofie BIUTIOUEHA MEKTPOMAarHUTHAA Mydra DM, obecnenmpato-
[as CLEIUIEHHE ¢ pedyKTOPOM JUIsl TOAEPRKAHUS ITarbayMa B TIOTHATOM COCTOSHUH,

[Np¥ 33aHATHA MOE3TOM YYacTKa MPHOIFKCHIA BblKIouaercs pene [1B, koTopoe CBOUMH KOH-
TAKTaMH pasmbiKdeT penb nuratns peie Y1 u V2. Konraktamu V1 u V2 pasMbikaeTcs uenb nuTa-
Hus pene BM. Brinouawres pene M1, M2, KMK (Ha pucynke He noxasanbi). Jlamne! 1J1 u 2J1
TIepee3aHBIX CBETOQOPOB MONYYAIOT TMTaHUE MO OCHOBHEIM HATsM Hakana K v saropaiotes mura-
IOUINM KPaCHbIM CBETOM.

[Mocne okOHUaHU 3aMe/UICHHS Ha OTITyCKaHue akops peine BM Boiknouaertcs. Boiknouaercs
pene BOM m pasMbikaercst 11€nb NMTAHUA JMEKTPOMarHuTHOH My(dTH. Bpyc mmarbayma naun-
HAET OIYCKaThCs MO AcHCTBHEM cobeTBelHOTo Beca. [locne Toro kak 6pyc nepeiiner B ropusou-
TaNbHOE MOJIOXCHHUE, 3aMKHYTCA KOHTaKThl B1 aproncepexnouarens n cpabotaer pene 3V.

IIpy 1BWXEHNH MOE3d N0 Y4acTKy pubiinkerns cpaboTaeT pene BKIIOUCHHS HICKTPOIBHIA-
Tens BRI, napwuiesbHO KOTOpOMY HOAKIIOUEH KOHeHCATOp Bonbluoi emkoctr K3. Pene B3]
CBOMM KOHTAKTOM MOArOTOBMT LETIh BKIIOYEHUs pene OTKphITHS mmarbaymos OLIA u OILIB.

[Tocne mpocnenoBaHus moe3aa yepes nepeess cpabaroiBator pelie 1B, BOM, OLLUA n OLIB.
UYepes KOHTAKTH pene BOM 3aMbIkaeTCs Henb BKIIOYEHHS HNIEKTPOMATHHTHONR MY(ThI, a uepes
kontakThl OIIA u OILDB 3ambikaeTcs uenb NUTAHUS MEKTPOABHrATENEH MPHBOAOB Lularbay-
MOB. Bpychst MarGayMoB HauMHAIOT MOJHMMATECS BBEPX. Kak Tonbko 6pychs JOCTHTHYT Bep-
THKATbHOrO IMOJIOXKEHHS, 3aMKHyTCa KOHTaKThl 1-2 B2 aBTonepexniouareneil. Yepes 3ru kou-
TaKThl 3aMbIKAIOTCS penM nmuTanua pene Y1 u Y2, CpabatbiBaeT pene V3, pa3oMKHYBIIMMHCS
TBUIOBBIMH KOHTaKTaMH pene Y1 u Y2 paspbiBatotcs nenu Brnioycnns OILLA # OILB, Snemen-
Thl CXeMbl BO3BPALIAIOTCS B HCXOOHOE COCTOSHHE.

KpacHeic orum nepee3qHOM CHrHANM3ALAH BKITIOYAIOTCS TOIBKO [10C/IE OHOTO MObeMa Opy-
CbeB 0DOMX WIarbayMoB KOHTAKTaMH BKAounBLINXCA pene Y1 n V2. Ilpn neperopakin ocHoB-
HOH HUTH Hakana 110601 NaMibl BLIKIKOYAETCS COOTBETCTBYIOmeEe oruesoc pene AO (BO). Ye-
pe3 Teu1oBbie KoHTAKTHI pene AO (BO) u Y3 mogaeTes nuraHMe Ha pe3epBHYIO HUTH Hakana PK.

Ecnv B MOMCHT OTKpBITHS NCpPec3 1 M MOAHATHS Opyches ULTArGAYMOB MPOUCXOINT 3AKITHHH-
BaHHME OHOrO U3 HUX, HANPHUMED WTarbayma A, TO Mocie MOMHOTO MOJIbEMd B BEPTHKATbHOE
nonoxenne 6pyca nmarbayma b nporcxoaut obectounsanme pene BKAlodenus asuratens B/b
PAa3OMKHYBUIMMHCS KOHTakTamu 4-3 B2 apronepckniouarens. Boikmouaercs pene OLLB u cau-
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MaeTcs IUTaHNE ¢ aBUTraTens npupona nuarbayma b. Pene OLIA u npuratens npusona mmnar-
6ayma A GynyT NponomkaTs paboTaTh, MpHYEM JIBUTATEND Ha (GPUKUMIO, 10 MOMEHTA OKOHYA-
HUS paspsana KoHzaencatopa K3 u Bkarouenus pene B3/, nocne yero pene OLUIA v asurarens
npuBoAa wnarbaymMa A BBIKITIOUAIOTCS.
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Hepee3dnan cuznanuzayus na 08YXNYMHuX YUACKAX ¢ ABMOGIOKUPOSKOIl NOCMOAHHOZ0 MOKd.
Paboma AIIC npu 3a0ammom Hanpasnenuy deudicenus. Ha puc. 6.8 npusencHa cxema ynpapieHus
cBeTo(hOpHOI cHIrHATU3AIMEN AT HEUETHOTO MYTH ABYXAYTHOTO TieperoHa. B penelinoM wkady
Ha Tiepees/e ycraHoBeHb! Takue pene: HIT-— myresoe; HIL, HAI11 — nononnurensiioe nyreroe
u ero nostoputens, HT — tpancmurrepnoe; HAT — nononuurensHoe TpaHcmurrepHoe; HU,
HW1, HU2 — uMnynscHoe myTeBoe U ero nosToputen; HUT - uMnynncHoe TpaHCIAUHMOHHOE;
HIOWN — nononuurensHoc uMmysibenoe nytesoe; HIIKB — nononnurensHoe K00B0E BKITIOYA0-
miee; [AMT — nononnuTenbHbiit MasTHHKOBbIH TpancmutTep;, HUTT, HAIT 1 — ussecturens mpu-
6mKeHns U ero noeropurens; HB — Brmowaloiee nepeesairyio curuanusauuio, HKT — kout-
POJIbHOE TepMUYecKoe.

B npeaenax 6nok-ydactka mexay ceetodopaMu 3 1 5, Ha KOTOPOM PACIIOIOKEH TIEPEes. yCT-
poeHbl [Be pentbcoBble et I ¢ peneiinbiv koHoM HP Ha mepeesae u 5I1a ¢ IMTAr01INAM KOHLIOM
HIT na nepeesme. . -

Ecnu nepeesst pacronoxeH OTHOCHTCIBHO cBeTodopa 5 Ha PacCTOSHHUM, PABHOM pacueTHO
JUTMHE y4acTKa NMpUOIIDKEHNS, TO TICPEE3/ 3aKPbIBACTCA 33 OJMH YYACTOK NPUGINKEHHS, TIpH
BCTYIUIEHUH TI0€3/1a Ha penbeoBylo uenb SI. Ecan paccrosiHue 1o cBeTodopa 5 MeHbIIE pacyeTHOM
IUTHHBL YYACTKA [PUOTIDKEHUS, TO TIepees]] 3aKphbiBaeTcs 34 IBA YUACTKa MPUOMIDKEHUS C MOMEHTA
BCTYIIIEHUS [10€3/1a Ha pebcoByIo uerb 711. Ipubimskenuc noesna 3a ouH WM 1Ba yyacTKa TpH-
6mmKeHUs KOHTPONIMPYET M3BECTUTENbHOE pene pubmmkenns HUIL TIpu yeraHosnenHpix nepe-
mbiukax M1 u T2 pene HUIT xouTponupyeT npubmmxeHUe HOE3Qa 33 ONWH Y4ACTOK Mpubmke-
HUA, a TIpU CHATBIX — 34 1Ba. :

CocrosiHue Uernei cxeMbl COOTBETCTBYET 331AHHOMY TIPABUIIBHOMY HATIPABJICHUIO ABUXKEHHS TIO
HEeYeTHOMY ITyTH NEPETOHA U OTCYTCTBHUIO TTOE3[A HA y4acTKe MpuOmbkeHus. Yerpolictsa aBToma-
THYECKOH TICPEEIAHON CUIHANM3A LM BHIKTIOYEHBE, TIepee3/l OTKpPhIT. C MUTAIOUIET0 KOHUA peiibeo-
Bo# uenu STT yepe3s KOHTAKT MaSTHUKOBOTO TpaHcMuTTepa MT MOAAIOTCS UMITYIBCHI 110CTOSIHHO-
ro Toka. Ha nepeesae ot »Ttux umnynscos pabotaer penre HH. Yepes konrtakr pene HU B
HMITYJIbCHOM pexuMe paGoTtatot peie HU1 u HU2. Pene HU2 tpancmupyer uMnyibChi IOCTOSH-
HOTO TOKa B PENbCoBYo uenb 5TTa. OT atux uMmynbcos y ceetodopa 3 paboraer pene M. Yepes
penelinbiii nemubparop cpabarbiBatot mytesbie pene IT u I11, konrTponupys cBoboaHoe cocros-
HMe BIOK-yuacTKa MexIy ceTodopamu 3 u 5.

TTepeesn 3aKkphIBAETCA 33 ONIMH YYACTOK U3BELIEHNS C MOMEHTA BCTYILTEHMS TT0€3/1a HA pellb-
cosyio uernb SI1. C 3yroro MoMeHTa Ha Tepeesc Mpekpallidercss UMITyIbcHas pabora pene HH u
€ro TIOBTOpUTENEH, uepes penetinbiit nenmdparop PJI obectounsaercs nmytesoe pene HIT u Benen
3a num ero nosropurenm H/IL, HAITI, a taike nssecTuTenbHbie pene npubnuxenus HUIL,
HHTI1, bpoHTOBBIM KOHTAKTOM MOCIIENHEro BbikMogaeTcs pene HB. Ornyckas skops, pene HB
BKJIFOYACT TICPEE3HYI0 CUTHANM3ATMIO M 3aKpbiBaeT aBTourtarbaymel. Ecnu nepeesn s1omkeH
3aKPbIBATHCA 33 B4 yYacTKa NMPUOIMKEHHS, TO CHUMarOT nepeMbiuki 1] u 112, Pene HUTI skaro-
yaerca B sunelinyio nenr HH, OHU n nonmyuaer nuraHMe 4epe3 KOHTAKTHE TiyTeBoro pene I11
pembcoBoi nenu 7I1. C MoMeHTa BCTYTUIEHMS TI0€31a Ha pelbcoByio uenb 711 obecTounBaercs
pene HUII. 3aTeM B ToM %e nOpSIKE, KAK M NMPY M3BELIEHMHU 33 OAMH YY4aCTOK MPUOIMKEHUS,
Nepees/l 3aKPbIBAETCA.

Ecnu dakrnueckas IMMHA yqacTka Npubamxenus Gonblie pacHeTHOM, TO BBOISAT 3a1EPXKKY Ha
3axkphITHE Nepee3sa. Jins storo B uene pene HB depes ero GpoHToBo# KOHTAKT NOAKIOYAIOT 60K
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Ilpu Tabauynoil 3anucH paboTh 1e-
nell MCHoJb3YVercsl JIOTHYecKasi 3aluch
COCTOSIHHA peJle W X KOHTaKkToB. Bos-
OV>KJEeHHOe COCTOSIHHE pelle W 3aMKHy-
TOE COCTOSIHHE (PPOHTOBLIX KOHTAKTOB
obo3Hauaercs 1, HeBo3OVKIeHHOe CO-

CTOSIHHE peJie H 3aMKHYTOe COCTOSHMe
THIJIOBOTO KOHTaKTa — (; 3aMKHYTOE CO-
CTOSIHME HODMAJIbHOTO WJIM NepeBefeH-
HOTO KOHTaKTa TOJISPH30BAHHOTO SIKO-
ps pere — 1 (H) wau 1 (IT).
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KOHJIEHCATOPOB JUTS CO3IaHHs 3aMeUICHUS Ha OTIyckaHue sikopst. [Tpu onpeneneduun Heobxomu-
MOTO BpeMeHu 3aMemieHus pene HB npuHuMaloT, 4To KoHIeHcaTOp eMKOCThio 1000 Mk D obecrie-
YKBAET 3aMeUTEHKE Ha OTITycKaHHe sIkopst IpUMepHO 4 ¢. Ha Bce BpeMsi IBIDKEHUS 1oe3aa 1o y4a-
cTKy npubnmketus SIT ot ceeTodopa 3 B pesibeoyio Lenb SI1a nopatores koxbl AJIC. Ha nepeesne
OT KOJOBbIX HMITybcOB paboTaet pene HUT u ero nosroputens HT, koropoe TpaHCIHPYET KOIO-
BBIE UMITYJILCH B PETLCOBYIO LEME SI1.

B cxeMe aBTOMATHUECKOH NEpeesHON CUrHAIM3ANY TPYMEHEHA 3ALIUTA OT JIOXKHOIO OTKpbI-
THUSl NIEpee3Ia NP1 KPATKOBPEMEHHON MOTEPE LIYHTA MO MOE3I0M, IBIDKYILMMCS N0 YYACTKY [PH-
GrnkeHus. 3aumTa BeionHeHa ¢ nomoinbio pere HUI11 u HKT. Kpome ocHoBHOM 06MOTKHU pene
HKT uMeet TepMO3IEMEHT, KOTOPBIH NMPH BKIIOYEHHHN TOKd HAIPEBA 3aMbIKaeT GPOHTOBOMH KOH-
TakT yepe3 8—10 c¢. Cxema Bimouenus pene HUITL noctpoeHa Tak, uTo Kaxzoce Bo30yxIeHHE
3TOTO pefe MPOUCXOINT C BRIIEPKKOH BpeMenu 8—10 ¢ o enu, mpoxoasinei yepes GpPOHTOBbIE
xontakThl penie HKT u HKTB. OcHoBHast o6Morka pene HKT BrttoueHa dYepes ThUI0BO#M KOHTaKT
TEPMODIIEMEHTA, OTYETO BO3OYKIEHUE Pelie BOIMOXKHO TOIBKO MOCNE MOTHOrO OCTHIBAHHS TEPMO-
aneMeHTa. B cyyae norepu myHTa HayMHaeT pabotars pene HU u uepes neudparop P/1 Bknto-
yaeres pene HIT, a Benen 3a HuM pesie HUTI. Pene HUII1 He BO36ykaaeTcs, TaK KakK Helb TOKA
pazoMkHyTta koHTaxTamu pene HKT, HKTB.

CHauana obpasyercs uenb cpabateiBanns pene HKT, npoxonsimast uepe3 TbUIOBOi KOHTAKT
tepmoanementa HKTB. ®@ponTosriM konrakToM pene HKT u TEUTOBBIMEM kOHTakTaMu pelle
HMWII1, HB Brutouaercs TepMonneMeHT. Bpems ero HarpeBa no 3aMBIkaHusl (PPOHTOBOrO KOH-
TakKTa GOIbILE, YEM BpeMs IIOTEPH IIYHTA, TOITOMY TEPMOIIEMEHT He cpabaThIBAET U 1ENb pele
HMHIII ocraercsi pa3OMKHYTOM, TO)KHOTO OTKPHITHS Nepees3aa He MpoucxomuT. [lepeesn oTKpbI-
B4€TCA NMOCTIE OCBOOOKAEHHUS ydacTKa npubmmkenus STI.

W3 penbcoBoii el HauHHAIOT MOCTYTIATH HMITY/bChI TOCTOSHHOTO ToKa, paborator pene HH,
HH1 u HNU2. Yepes nemudpatop PII Bo36yxnaercs pene HIT u 3aTem pene HIIT u HT11. INocie
cpabarsiBatus pene HIT Bo3Oyskanaercst perte HUIT u Brmouaer pene HKT. C sToro momenra Ha-
4uHaeTcs HarpeB TepModiemenTa HKTB. TTocie ero monHoro Harpesa uepes gpoHTOBEIE KOHTAK-
to1 pesie HKT u HKTB Brimouaercs 1 3aTeM camobnokupyeres: pene HUTTL, TbutoBBIM KOHTAK-
ToM penie HUIN1 Brixmoyaetcs HKTB, a pponTtossiM Brnodaetcs penie HB, nepeesn oTkpeiBaetcs.
ITocne ocBoGOMIEHNS YHACTKa yAAJIEHHS HAYMHACTCS TPAHCISLNS UMITYJIbCOB [TOCTOSHHOTO TOKA
B penbcoByio uens SI1a. Y ceerodopa 3 cpabatsiBator pene I, I 1 oTkOYaeTes kOOUpOBaHUE
BNoK-ydacTka Mexry ceerogopamu 3 u 5.

Paboma AIIC npu usmenenuu nanpagnerua osudxcernus. TTpn M3MeHeHUY HATIPABICHHS [ABHKE-
HHS Ha CUTHATBHBIX YCTAHOBKAX cpabaTeBaioT pere ITH M nepekniowaloT penbcoBhe HEu 11
HX KOAHPOBAHUS B 0OPaTHOM HanpaBleHUH. UMMynbChl KOZOBOIO TOKA MOJAIOTCA OT CBETOHO-
pa 5 B penbcoByto nens SI1, Ha nepee3nHoOit ycTaHOBKe OHH TPAHCIUPYIOTCS B PENLCOBYIO LEMH
5ITa ¢ nomowsto pene HAKB, HIW, HAT u MastHukoBoro tpancMuttepa IMT. B uenu pelne
HJKB xonraxtb! pene 3 BKOYAOT TONBKO HA Mepee3ax, 060pyIOBaHHbBIX aBTomuiarbayma-
M. Ha nepeesgax co cBeToQOpHON cUTHATU3AMMCH YCTAHABIIUBAIOT IIOCTOSHHBIE TEPEMBIUKH.

IMocrne nepekmoYeHHs Ha HEMPABHILHOE HATIpABIEHKE ABIDKEHUS] H NPU OTCYTCTBHHU Toe3da
Ha BIIOK-y4acTke Ha CHTHalIbHOM ycTaHOBKe 5 uepe3 KOHTakT MT B penscoyio nens 511 mopa-
10TCS1 UMITYJTBCHI ITOCTOAHHOrO ToKa. OT 3TUX HMITYNILCOB Ha NMepee3sie padoTaior pene HU, HU1
n HU2. Pene HN2 TpaHcmupyeT UMIIYNbCH MOCTOSHHOTO TOKA B PenbCcoByio Lensb SIa. OpHo-
BPEMEHHO YEPE3 KOHTAKT pente HU paGoTaer nemudparop PII, uepes KoTopbiil BiutoddeTcs pene
HI1, a 3aTem u ero nosropurenn HIAIT, HAIIL. Pene HAW, HUT, HAKB, HAT u IMT o6ecro-
4eHH. Y cBeTodopa 3 npu uMmyIscHo# padoTe pene U uepes P/ cpabatsiBatot pene JI u IT1.

IMpu BeTymIeHUH 1O€31a HAa PenbcoBylo ek SIla (ydacToOk NMPUONIDKEHUS) BKIIOUEHHS YCT-
poiicts ATIC B aBTOMAaTHYECKOIO 3aKPbITHS Mepeesa He MPOHCXOMUT. B ciiyuae npubmmkeHns
Noe371a K NMEPEe3 Ty MPH HEMPABHILHOM HAMPaBIICHUM JBIDKEHMS JEXYPHEIH 110 Tepee3ny 3aKpbiBa-
€T €ro, HaXKUMas KHOTKY H4 LIMTKe ylpasieHus. C MOMCHTa BCTYILUIEHHS MO€30a HA PENbCOBYIO
uens 5Tla y ceeTodopa 3 nipekpamaeres uMITyabcHas pabora pene U u obecrounparoTes pene 11,
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TT1, TIN. TeutoBbiMy koHTaKTamu pesie 11 n TIW wyHTHpYeTea nuuetinad ners JI1, OJ11. Ha cur-
HaAbHOH YCTAHOBKE 3 M Ha nepeesae cpabathiBator peie JAKB u HAKB, BK1:oUeHHbIE B 3Ty LCTIH
TIOCTENOBATE IBHO.

¥ cBerogopa 5 PpponrToBHIM KOHTAKTOM pele JIKB Brmouseres nems koduposaHus. B penbco-
BYIO UENb KObl MEpeldeT TpanemuTTepHoe peiie JIT. Ha nepeesne ppoHTOBLIM KOHTAKTOM pelie
HJ/IKB B pesbcoByio uens SIT noakmoueHo A0NoHATE bHOE MMNyIIbcHoe pesie HIIM, a ThuiosbiM
KOHTAKTOM BbIKJTIoucHO pesic HU. Pa6oTtas B peskume mocTynatowero koaa, perne HAM pkmouaer
cBoit nosTopurenb HT. Tlepewmouas cBoit KOHTAKT B LENH TpaHchopmartopa HK, pere HIAU
TPAHCIHPYET KOJOBbIE HMITYJIbCHl B PEIbCOBYIO enb SM1a. MponToBbiM kodTakToM peiie HIKB
BrmovatoTed pene JAMT u HU2. Tlosropss paboty pene HIT, penc HU2 nogaer B penbcoByo
uens SIa uMnysIbcHbIe CHTHANBL TOCTOAHHOTO TOKA. ITH HMITYJ1bChi IPOXOIAT B PENBCOBYIO LEMb
TOJIBKO B HHTEPBATAX HMITyJIbCOB KOZOBOTO TOKA 4epe3 ThUIOBOI KoHTAKT pene HJIT u nepembry-
Ky ITY. JInst 3aiumThl OT MMITYALCOB MOCTOAHHOTO Toka peste HIU BrimoueHo yepes ¢wisTp HO.
Ipu pa6ote pesie HAW u HAT B uMmmysibcHOM peXHMe yepes koHacicaTopHbii 6nox KBMILI
ocraercs Bo30yxacHubM peiic H/IT 1 ero nosroputens HAIT1. 3a cuer 3amennenns, co3aaBae-
MOI'0 KOHAGHCATOPHBLIM GiokoM, sikopb pesie HITT yaepkuBaeTcs B HHTEPBAIAX KOAA, YeM KOHT-
POIIMPYETCS CBOOOAHOCTH peltbcoBol 1ieny STI. dpoxroBbiMi KoHTakTaMu pene HITTI aunciHas
LENb COXPAHACTCA 3aMKILYTOM Hda BCE BPEMs CAIEI0BAHMS N0€3aa 1o ydacTky Slla.

Ot BeTymuzenus noesaa 11a y4acrok SI1 npekpaniaeTes MMy ibeHas pabota pesae HIAW n HIT,
obecrounBatores penie HAIT u HAIL]. Otnyckas skops, peie HAIT] pasmbikaeT JIHHEHHY10 nelib
u obecrounsaer pese HKB. TruutossiMu koHTaktamu pesae HAIT1 u HTTH nuneiinasg nenb 3a-
MbIKAETCs Juist Bo3Oyxaequs peae [IKB y ceerogopa 5. Pene HIKB, ornyckas sKopb, BHIKITIOYA-
eT nend nuranus pene HAW, HWU2 u IMT u obecrounsaercs peie HIT. I[locie 3Toro npekpa-
miaered nogaua koaos AJIC 1 UMNYIILCOB MOCTOAHHOTO TOKE B peiibCOBYIO 1enb SI1a. PebcoBast
uenb STT Npo1oiKaeT KOAUPOBATLCH H OJHOBPEMEHHO B HCE NMOAAOTCA HMITYJIbCBI TTIOCTOAHHOTO
Toka. ITocne nonnoro ocBoGOKAEHNS yracTKa STT OT NOCTYNAIOHX HMIyJTbCOB MOCTOAHHOTO
TOKa B HuTepBanax koga KX ua nepeesae Haunnaiot padorars peitie HU, HU1 1 HH2. TTo ne-
naM aetndpanun so3dyxaawores peie HIL, a 3atem ero nosropurtenn HATI 1 HATTL. Paboras
B MMIIyJIbCHOM pexkiuMe, pene HHU2 Tpauciupyer HMMyIbCh MOCTOAHHOTO TOKA B PEIBCOBYIO
uens 5I1a. V cBetogopa 3 0T 3THX HMNYNBCOB paboTaeT pelie M, 1 3aTeM 1o mensm Aetnppanuy
cpabatsiBaioT pene [1, 11, TTH. ¥ cBeTodopa 3 koHTakramu peie T11, T1H, a Ha nepeesie KoH-
rakramn HITT1, HTIA cunmaeTtcs WwyHT ¢ IMHEHO#M uenu 1 obecroumnsatoresd peste JIKB, HIKB.
[Mocne atoro oTkmouaeTes KOAMpPOBaHHe PElIbCOBOH HenH ST1 1 coxpaHsercs TOIBKO MMITyJIbC-
HOE MHMTAaHHE TIOCTOSHHBIM TOKOM PelbCOBBIX Lenel 6i0K-yqacTka. COXpAHEHHE HMITYJILCHOTO
MHTAHHA NOCTOAHHBIM TOKOM OJHOBPEMEHHO ¢ KOAHPOBAHMEM MPCAYyCMOTPEHO AN BOCCTAHOB-
TIEHHST HOPMATLHOH HMITYJIbCHOH PabOTHL pellbcOBOM HENK H OTKIIHOYEHMS KOAHPOBAHUS IDH ee
ocBoboxaeHHH. Eci 01HOBpEeMEHHO ¢ KOAMPOBAHUCM HMIIYJIbCHOE MUTAHHC OTCYTCTBYET, TO
NPH CBOOOAHOCTH OJIOK-y44CTK: M HAJIOKEHNH LIYHTA HA PellbCOBYI0 Lenb SI1a Bkaouaercs Ko-
JMpOBAHHME, KAK M NPH BCTYIUIeHHH Toesaa. [loclie cHATHS tyHTa KOOUPOBAHHE HE OTKITHOYACTCA
u 6yayT koauposaTthbes penbceoBblie LemH SI1 1 5[1a. OTKmoYeHe KOAHPOBAHHA H BOCCTAHOBIIE-
HHE MMILYJIbCHOTO THTAHMS PEJIbCOBBIX NENei IPOH30HAET TONBKO MOCIE NOMHOTO 0cBobOKIE-
HHS NOE3A0M OJIOK-y4acTKa WIH IIPH BMELUATEIbCTRE JIEKTPOMEXaHHKA.
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Padoma AIIC npu 3adannom nanpasienuu dsudicenus. Ha puc. 6.9 npuBeneda cxeMa yHpasJiCHUs
CBETOGOPHON CHTHATIM3ALMEH JUIS HEYETHOTO Iy TH JBYXIYTHOro neperoqa. s BKITIoYEHHs Nepe-
€3HON CUTHANW3AIMK UCTIONB30BaHbI crienyiomne peste: HIT — nytesoe; HU, HAM — ummyabe-
O U IOTIOJIHUTEIHOE UMMYJIbcHOE nyTesble peiic; HU1 — nostopurens HU; HAIT — nonosHu-
TenbHoe nytesoc; HIIT — nostoputesnd pene HIT; HUTT — ussecturens npuOMKeHus 3a OBa
yyacrka npuommkenus: ITHUTT — noTopuTeis peie HUTT; HUTI] — mnoBTOpHTEIbL PEIe TIPH-
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ommwkennst; HKT — konTposbHoe ¢ TepmoanementoM; HT, HAT — tpancmurtephoe; HIAMT —
noBTopHTEND pefie HIH; B — Britto4aollee nepee3aHyIo CHIHaIH3ALHIO.
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B npenenax 610k-yyacrka, Ha KOTOPOM DPACTIOTIOXEH Tepeesd, 000pPy/10BaHEI ABE PETBECOBBIE
uenu: 5T ¢ nutaromuM kouuoM HIT Ha nepeesae u 5[la ¢ peneiineiM xontiom HP na nepeesze.
Ecnu niepeesn pacnonosxeH 0THOCHTENBLHO CBeTO(hOPA 5 HA PACCTOSHHK PACUCTHO THHBL yuac-
Tkd TPHONIKEHHS, TO NMEPEe3t 3aKPbIBACTCA 3d OXMH YYAaCTOK MPUOAIKEHHs, TIPH BCTYIUIEHHH
noe3zia Ha penbcoyto Henb SI1. Eciu ke pacueTHas IIHHA y4dcTKd npUORMKXEHUs MPEBBIIAET
paccToaHUe 10 cBeTodopa 5, To NMepee3/ 3aKPHIBACTCS 32 ABA YYACTKA MPUOIMKEHUS C MOMEHTA
BCTYIUIEHHS TTO€3]1d HA pefibcoBylo Lenb 7I1. [Mpubnikenue noesnd 3a4 OAMH U 34 ABA y4acTKa
npubmkenns konTpoaupyot peae HUIT n UIl, sBxmoveHnwie B auneiinyio uens U1, Ol n
YCTAHOBJIGHHEIE Ha nepeesne W y ceerodopa 3. Kpome roro, y ceroopa 5 umeerca pene MIT,
KOHTpOJIMpYyIOlliee BCTyIlIeliHe T0e3a 112 BTOPOH y4actok MpHOMIKeHUs Ilepe Hepee3ioM.

Ipu BeTymnenny moesga Ha penscoyto uens 71T pene UTT obecrounBaeTcs 1, OTIYCKAst AKOPb,
MEHSICT ITOJIAPHOCTh TOKA B €M W3BEUIEHHA C TPAMOI HA 0OpatHyto s Bo30yxzenus pene HHIT
u UIL. INepexmouas nonsipu30BaHHLIN sikopk, pere HUIT Bbixmovaet cBoit nosropurens HUIII,
M BCJIER 3a HAM obecTounBaiotes peie HB, B, U nepeesn 3akpeIBAaeTCs 34 ABA yY4CTKA MpUOITHMKe-
HHf. Ecrii nepeesn RomKeH 3dKpbIBATLCA 32 OJMH YYACTOK NMPUOHIKCHHS, TO YCTAHABIHBAIOT Ile-
PEMBIYKY, LIYHTHPYIOIYIO KOHTAKT NONsApH30BaHHOrO sikops pene HUI B uenu pene HUIIL.

B 3TOM criyuae mepeesn 3aKphIBaeTCS TOTBKO NMPH BCTYIUIEHHH MOE3A4 Ha pelibcoBylo nens SI1.
Pene HUIT Brixmoyaercs konTakTaMu pene JK2 y ceerodopa 5. (PPOHTOBLIM KOHTAKTOM peie
HMI pasmsikaercs uenb nutanus peise HUI1, u ono, ornyckas sxops, Beikioyaet pese HB,
B, 1 nepee3n 3akpeiBaerca. CocTosHHE Lienei NOJTHONH CXeMBbI COOTBETCTBYET 33 JaHHOMY HEueT-
HOMY HaIIpaBAeHUIO IBHXEHHS 1 OTCYTCTBHIO ITO€3Rd HA YuacTKe MpHOIMKCHUS U OTKPBITOMY
COCTOAHHIO TIEPEE3Ad.

[nst paboTel KOROBOI aBTOONOKHPOBKH paspe3Has pelbcoBast Lenb Onok-yuactka SIT koau-
pyercs ot cBerodopa 3. 3HaUHOCTb KOAA COOTBETCTBYET MOKA3aIHIO0 TPOXOIHOTO CBETO(hOpa 3.
Ha nepeesze oT x0a0BEIX HMITyIECOB paboTatoT pene HU. ero pabory nosropser pene HT. Ye-
pe3 ¢ponTosoit koxrakr pene HT Bo3byxnaercs nyteBoe pene HIT, BxiouenHoe mo cxeme KoH-
JIEHCATOPHOTO aenmHbpaTopa. [yresoe pene HI1 koHTponupyer cBoO0RHOE COCTOSIHUE yIacTKa
S5Ia. Yepes ¢pponrosoii kourtaxt pesie HIT Bo36yxpaerca ero mosropurens HIIT, ¢ppontosbiMu
KOHT4KTAMH KOTOPOTO 3aMbIK2ETCH Leflb KOXMPOBAHKA penbeoBoit nermu SI1.

PaboTas B KOZOBOM PEXHME. TIePEKITIoYas CBOH KOHTAKT B 1lenu nyTesoro Tpachopmaropa I1,
pene HT tpaHcnupyeT KOROBble HMITYJIBCHI B PeNbCOBYIO Liefib STT. TTp# nmpreMe KOROB y cBeTodo-
pa 5 paboraer pene W. ocne remndpaunu xogos Bo3dyxnarores pene 2K, XK1, 2K2, xoutponupy-
1o1He cBoOoxHOCTS ydactka SIT (cxeMa BKITIOUEHMs 3THX pefle He TTOKA3dH4).

34 OfMH y4aCTOK NpHUOITHKEHH Nepees3n 3aKphiBaeTCca. TakuM o6pa3oM, IIpH BCTYIUIEHHH 10~
€37d Ha yyacTok 511 npekpaiiaercs MpueM KOAOB y cBeTodopa 5 1 06eCTOUHBAIOTCS CHTHATBHEIE
pene K, XK1 u XK2. Konrakramu pene K2 soiximiouaercs pene HUII Ha nepeesge. Otmyckas
sxopb, pene HUIT suikmiouaer csoii nosroputens ITHUIT u pene HUIT1 u HKT. Pene HUIII,
oTnyckas Axopsk, Beikaouvaet pene HB, nocne yero obecrounsaercs pene B, u nepeesn 3akpbisa-
ercst. C MomenTa BeikiIovenus pene [THUIT sxmouaercs nens pene HU1, xoTopoe HaunHaer
paborark kak moBTopurens pene HU: pene HII BeIxmodaeTes 3 1elv MMITyIbCHOR TPOBEPKH
pabotsl peiae HT M moaxaioudercs K 1enu KOHASHCATOPHOTO Aelindparopd IId IPOBEPKH UM-
mynbcHOH paboter pene HU L. Ipu npasuabHoit paboTe 3Toro pefe Bo3OyKIEHHBIMUA OCTAKOTCA
pene HI1, HIIT u xoHTponupytor csoboanoe cocrosHue yuacrka 5I1a. 3akpeiTHe nepeesna 3a
[B2 y4acTKa NPHOMIKeHHS TPOHCXOIUT B cilexytoieM nopsaaxke. OT BCTYIUIEHHs NOe3d Ha BTO-
po#t yuacrok mpubivxkedus 711 y cerodopa 5 obecrounsarores pene UIT u UITL. Ilocnennee,
OTHYCK4s AKOPb, MEHSIET NOJAPHOCTL ToKa Bo30yxaeHus perne HUIT ua nepeesac. Ilepekmouas
NOISIpH30BaHHbIi sikopb, peine HUIT suikmouaer pene HUI 1 HKT, noce yero B ToMH e nocieqo-
BATEIBHOCTH, KAK M TIpH M3BeLIEHHH 33 OXMH y4acTOK npuOmikeHns, Beikirodarores pene HB, B, u
niepee3f 3akpriBaetcs. C nomounieto perie HHUII1 1 HKT, Tak e kak B cxeMe Iepee3iHON CUrHaH-
3a1MH IpH dBTOOJOKMPOBKE ITOCTOSIHHOTO TOKA, BbIMOJIHEHA 3AIINTA OT JOKHOIO OTKPHLITUS Tlepe-
€371 [Pyl IoTepe LUYHTA HOA MOE3A0M, ABKXYILIMMCA 110 yyacTKy npubmkenus. [Tepeesn nomxeH
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OTKPBIBATLCS [TOCNIE MTPOCICAOBaHMSA W ITOTHOTO 0¢BODOX1eHUs yuacTka JI1. Tak kak Ha nepeesne
pa3sMeLlieH nMTaomMit KoHell penbcosoit uenu ST, a nyresoe pene naxomutes y cserodopa S, To
BO3HHKAET HEOOXOIUMOCTH KOHTPOIHPOBATH 0CBOOOKAeHHe ydacTka SI1 ¢ noMombio koaMpoBa-
HUsl PENBCOBOM LMK STOTO Y4ACTKA BCIIEA yAAJIAIOUICMYCS IOE3y.

Konuposadue Benen yAaISIomEeMycs T0e3/ly HAUHHAETCS C MOMEHTA BCTYIEHHS Hoe3/a Ha
yuacTok npubimxkenus ST1. Y ceerodopa 5 ucpes Toutosrie konTakThl pete M u X1 cpabaTrisa-
et pesic OY, KoTOpoe 3aMBIKAET LENH KOAUpOBaHHs, B KoTopble BunoueHsl perte [T u AT. 3tn
peinte Bo3OyxaatoTcs no enw, npoxoaduied o1 nomoca I1, xontakT KX tpancmurrepa KIIT,
thpoHTOBOMN KOHTAKT penc O, Teunosbie KoHTaKTkl pene [TH, dponTosoii konrakt OU uepes 06-
otk pene [T u AT, nomoc M. PaboTas B peskume kosa KK, 3T pejie noceimnalor 10T Ko B
pesbcoyto ens ST Beaen ynansiowmemycs noesay. ITpn Beixone rofoBbl noesza HA PeabCoByIo
uens S[1a na nepeesne npekpalnaercs UMNyJIbcHas pabora pene HU, HW1 u HT. Obecrounsa-
torca pene HIT u HITT, koTopbic OTKIIOUAIOT LETH TPAHCIAIMU KOAOB B PEIbCOBYIO ek SIT.
TemoBbiMH kOHTakTaMu pesie HIIT B peiscosylo uens 501 skmouaetcs pene HIAW. Cpa3sy nocne
ocBoboxaeivs penbeosoit enu SIT pere HJIM Hauunaer paboTats B pexume kona KK, nocty-
naiomero or ceetodopa 5. Uepes kontaxt perne HAW naunnaer paborats pene HAWM1. Ucpes
KOILIEHCATOPHBIH Aetupparop Bo3byxknaerca pene HIII, drukcupys ocsobosxaenue nepeesna.
Uepes ¢ppourtoBoit koHTakT HJ{IT 3aMbIKaeTcs 1enb TEPMOMIEMEHTA, 4 MOCIIE €TO 11aTPeBa ¢ yc-
TaHOBNEHHOM BBINEPHKKOH BpeMeHM — lENM nocnenoparenbHoro cpabareipanus penc HKT u
HUIIL. ®ponToBeIM KoHTakTOM peite HUIT1 BkmoualoTtes pene HB, B, u nepeesn oTkphiBaeTcs.

B TedenHe BCCTO BPEMEHM CIENOBaHHA 110e3aa 1O yyactky SI1a penbcosas 1ellb KOIUpyeTcs
xonoM KK or ceetodopa 5. C MomenTa ocBobokacHUS yqacTKa SI1a oT ceerodopa 3 B penbcoByio
1ens JToro yuactka noaaercs kon KOK. Ipu npueme storo koaa Ha nepeesae padoTtator pene HU
u HU 1, a uepes konnencatopHsiii aeumdparop cpabarnisaer pese HIT i Benes 3a HuM pese HITT.
[epekiiouast KOHTAKThI ¢ ThUIOBBIX Ha (PponTossie, pene HIIT nepexmodaet peneiitbiii KoHer
penbcoBoit uenH SIT Ha nuraroumil. TeutoBeiMu KonTakTamu pene HITT oTkmouaer or persco-
ol ienu pene H/IU, a ppoHTOBBIME — MOAKIIOYAET HCTOYHHK nuTanus. OnHoBpeMeHHO GpoH-
ToBbIM KOoHTakTOM pene HITT skntouaercs nens pene HT, xoTopoe paGoraeT kak NOBTOpUTEND
peie HA B pexxume kona KXK. [Tepexniouast KOHTakT B ienu TpaHehopMaTopa I, pene HT 1pasc-
nupyeT koj KX B perbcosyio nens SI1.

HekoTopoe Bpems ¢ 000KX KOHIIOB B penibcoByIo 1iernb SI1 nocrynatot koss! KK, BerpabaTeiBa-
eMble TPAHCMHTTEPAMH pasHeIX TuroB. B unrepsane kona KK, nosasaemoro ot ceerodopa 3, ot
umnynscos koaa KK, nopasaemoro ¢ nepeesga, HaunuaeT paboTats pene U y ceetodopa 5. Yepes
nmemnbparop Bosdyxkmarorcs perte 2K, XK1, 2K2. Pese XK1, pasmbikas ThUIOBO# KOHTAKT, 00ecTOH-
paet pene OW. TNocnenHee, OTycKasl SKOpb, Pa3MBIKAET LENH KOAUPOBAHUS U BHIKIIOYACT pelie
TIAT u AT. Konuposanue konom KX ot ceerodopa 5 npekpamaercs ¥ NPoaomKaeTes KONUPoBa-
Hue komom KK oT nepeesna. PpoHTOBEIMU KOHTaKTaMu pefie JK2 3ambikaeTcs 1ENb W3BEIIEHUS,
Ha nepee3ne Bo3Oyxaatotces peae HATI, TTHUIT, u Bee nienm ynpasienns NepeesaHO| cHrHau3a-
1Heii BO3BPALIAIOTCS B UCXOQHOE TIOTIOKEHHE.

Paboma ATIC npu cmere nanpasaenus 0suscenwt. TlepexmodeHye cXeMbl Ha HelTpaBIUIbHOE HAIIPAB-
JIEHME ABHDKEHHS OCYLIECTBILIETCS ¢ MOMOIIBIO perte HanpanneHus H H ero nosropurens [TH, [Tocne
CMeHBI HAITPABJICHHA HA CHTHATIBHOH YCTAHOBKE 3 3aMblikaeTcs 1erb KOAMpoBaHus koaoM KK yuacTka
5Ma. 1ot ko nepenaet TpaHcMUTTepHOE pete T, paboTtaromee uepes konTakT KOK tpancmurTepa
KITT (ua cxeme He nokaszado). Ha nepeesne or ummyiscos kona KK paGotator pesze HA u HHU 1. Yepes
KOHJICHCATOpHBIA Aetndpartop osbyxknatorcs pene HIT u HITT. [Tocne storo B pexwme koma KK
naunHaeT paboratsb pere HT, koTopoe nepenaet 310T Koy B pennscosyto uens SI1. Y ceerodopa 5 B
pexume kona KK paboTaer penc Y. Yepes kounencatopusii nemmdpatop sosbyxnatorea pene K,
7K1, 2K2. dponToeME KOHTaKTaMH peite JK2 3aMBIKaeTCs 11eTIb U3BELIEHHS, 0 KOTOPOH Ha nepeesnie
Bo30yxaercs pene HUIT u Benen 3a vum — pete HUT L, HKT, HB, B. Iepeesn otkpriBaetcs.

[Tpu BeryruteH M noe3/ia Ha yuactok STla nepee3anasi CHTHAIN3aLMs AaBTOMATHYECKH HE BKITIOYa-
etcs. Tepeesn 3aKpbIBACT JICHKYPHBIH 110 liEpee3 Ty, HAXKMMAA KHOIIKY Ha LM TKe ynpasnenus. Ha nepe-
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e3fe obectounBarores pene HH, HT u npekpataercs tpancmiuns xoga KK B penscosylo nens STT.
V cBetodopa 5 mpexpauacTes uMynnscHas pabora pene U, obecrounsatores pene A, K1, XK2. He-
pe3 TeUIoBbIe KOHTAKTHE perte W u XK1 cpabarsiBaet pene O, koTopoe 3aMbIKaeT Lellb KOOUPOBAHHA
penncoBoi uenu SI ¢ penefitroro koHna. 3Ha4HOCTL KO1a BRIOHpacTest koHTakTamu pene U1 B 3aBu-
CHMOCTH OT YHCNa CBOOOAHBIX OI0K-yU4CTKOB mo3aau ceerodopa 5. [1pu cBOGOIHOCTH He MeHee
nByx onox-ydactios peiie ITAT u T BrioyaroTest ucpes HOpMATbHBIH KOHTAKT HOMAPU30BAHHOIO
sxops pene KT, pporrosbie koHTakTs! pete MTTI, ITH, OU u koHraxt 3 tpancmurtepa KIIT. PaGo-
Tas B pexxume xona 3, pene AT nepenaer 3toT Kox B penbeoBylo tels SIT. Ha nepeesne kox 3 npurm-
maeT pesie HIIW u Bkmouact croit nosropuress H/T, KOTOPBI TPAHCIHPYET TOT KO B PEITBCOBYIO
uens SIla. I1pu umnyuecHoii padote pene HAM u ero nosropurenss HAM! uepes koupeHcaTop-
bt qeldpatop Bo3Gyxaaercs pere HZTT, KOTOpOE 3aMbiKaeT CBOH KOHTAKT B uenH pene HUITL.
Y cBeTodopa 5 noce npekpamcHust nocTymieHus koaa KK co cropoHbl nepee3na ¢ 3aMeICHHCM
Ha OTIYCK4HHE OTIIyCKaeT sikopb pene XK2 1 HPOHTOBBLIME KOHTAKTaMu BBIKITIOYACT 11a Mepec3e
pene HUII u 3atem nens penie HUIT1. OnHako 910 pente ocracTes BO3GYKIEHHbBIM [0 PAHEE 3aMKHY-
TOH LEeNH GpoHTOBLIM KoHTakToM perte HTL. IToyToMy nepees aBTOMATHYECKH He 3aKpBIBAETCS.

[Mpu BeTyIeHny noe3na Ha ydactok STT Ha nepeesse MPEKPALIAETCS UMITYIIbCIIAS paboTa pene
HW v nocnenoBarensiio obecrounsatored pene HAW 1, HAI1, HUI11, HKT u HB. ITocne non-
HOTO OCBOOOX/IEHHS 1MOe310M yuacTka SI1a U3 pebCoBOH HENH JTOTO y9acTKa Ha Mepeesl ofsiTh
nocrynact xox KXK. Ot 3toro xoga BoccraHaBIHBACTCS MMﬂyﬂb(,Hdﬂ pabota pene HU u HI/Il "
cpabarbiBaror pene HITu HIIT. :

B pexxume xoga KIK Hauunacr paborats pene HT u TpaHcmipoBarts 3TOT KOO B PEbCOBYIO
uens ST Benen ynansowemycs noesay. Iocne noaHoro ocBoboxaenus yuactka SIT ¢ 06oux KoH-
OB PEABCOBOK LIEMH JTOTO YUACTKA aCHHXPOHHO (OT TPAHCMHTTEPOB PasHbix TUIIOR) MOJAOTCSA KOJIbI
KOK. B unreppane xoma KK, mocbinacMoro or ceerodopa 5 u ot uMitymscoB kona KoK, mocsiiaemoro
¢ nepee3/a, y ceeTodopa 5 HaunHaeT pabotats pete U. C HHTCpBATOM BpeMeHH 2—3 ¢ uepes aetnnbpa-
Top cpabatemBarot pene K. XK1 u K2, TourossvMu KoHTaktamin peste XK1 Boixmouaercs pere OU, moc-
JiC HEro KOJAMPOBAHME OT CBeTOhopa S MpeKpaldercs. a koauposanme kogoM KOK ot nepeesna npo-
nomxaercs. PPoHTOBbIM KOHTAKTOM pelte XK2 3aMBIKACTCS LICTTL H3BELLEHUS!, 110 KOTOPO#H BO3GYKIAeTCs
perte HUIT Ha nepeesze. [MpursiruBast sxops, perie HUTI sriiouaer pee HUTT I, nocne vero cpa-
G6arbiratoT pete HB 1 B, nepeesn oTkpuiBacTes.,
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Ha pre. 6.10 npuseneHa cxeMa yrpapiienysi Mepees/IHOM CHrHaMsaUmed, B Kotopoit mmerores: |,
2 — uMityibCHbIE TyTeBble penc; M — o6Lmit MOBTOPUTETh UMITYIBCHBIX MyTEBBIX pese; AT —
JONIOJTHUTENLHOC IyTeBoe pernte; [JV — nonoxurebHoe uMmyibeHoe pene; MTT — ussectuTens npu-
6mpxenns; VLT, TATT, TIUI — noBTopHTCIN U3BeCTHTENS NPHGIikeHns; H — pesle HanpaBleHus:;
VH. 2H — noBropurenn pene Haupasienus; B — Bkmouaromee pene; KT — KOHTpOIBbHOE TEpMH-
yeckoe pene; I'T, 2T — tpanemurtephbie pene; 1TTT, 2TTT — nosropureny pejie HanpabaeHus; K —
KOHTpONBLHOE pente; XK, 3 — curHanbHbie pente; K1 —- noBroputens perne XK; 1C — peme-cuerynk; b,
bl — Gnoxupyroumc pene; HUTT — u3BecTUTENb NPUOIIDKCHAS B HEYCTAHOBIEHHOM HAlIPABIIEHHH;
b1, B13 — 6nokupytomue pee.

CocTosHHe nened MPUBEAECHHON CXEMbl COOTBETCTBYET 3aAaHHOMY HEUETHOMY HAMPABACHHUIO
JBroKeHHs, CBOGOIHOMY COCTOSHHIO y4aCTKOB MPHOITHXEHUSA H OTKPHITOMY COCTOSHHIO Mepees-
qa. CxeMa M3BCLIEHHS [TOCTPOEHA TaK, YTO MCpee3]] 3aKpbiBaeTCsAd B HEYeTHOM HANPABIEHHH 34
OBa y4acTKa MPHOMMKEHHS, 4 B YETHOM — 3a oauH. B npenmenax 610x-yuacTka, HA KOTOPOM
pAcToNoxXeH nepees/, 000Py/I0BAHbI ABe PelbcoBhic e — SIT u 5T1a, B KOTOPBIX MPH 3a/aH-
HOM HEUETHOM HaNpPaBaeHUH ABHKEHHS UTAIOMWHWMK SBISIIOTCA KOHUBE 111, a peneitHbiMu — 211.

TIpu cBOOOIHOM COCTOSHHM GnOK-y4yacTKa penbcoBas ucns SIla ot cerodopa 3 uepes koH-
TaKT pene 1T KoaAHpyCTCs KO/10M, 3HAUHOCTh KOTOPOTrO ONpPEIeNAeTCs CHIHANIBHBIM MTOKA3AHHEM
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OnaHAM U3 CPEACTB WHTEPBANLHOTO PCTYIMPOBAHHS ABWXKEHHS IOE310B SBISETCS MOJIyaB-
toMaTH4eckas 6mokupoBka cucreMst PIIB T'TCC. OHa npHMeHSeTc Hd OAHOMYTHBIX H ABYX-
MYTHBIX JIMHHSX TIPY JII000M BHE TATH W He3HAYNTCIIbHbIX pa3Mepax AsvkeHus. HegocratkoM
MOJIydBTOMATHYECKOUW OIOKHPOBKH SBISETCH HH3KASA MPOIYCKHAA CITOCoOHOCTD, KOTOpas 34-
BHCHT OT JUTHHBI MEKCTAHIMOHMHOIO MEPErOHA. YBenugeH e NPOIYCKHOM criocobHocTy nepe-
TOHa JOCTHIAETCH COKPALUEHHEM MEKIIOE31HOTO HHTEPBAIA 33 CYET IIPUMCHEHHNS Ha NICPEroHe
6110KNOCTOR. [l paGoThl MONYaBTOMATHYECKOH GIOKHPOBKH IPOKNAABIBAETCH KAOENBHA S HITH
BO3AYIUHAA IHHHUSA U MIPHMEHSAIOTCA YCTPOUCTBA: NOCBUIKH GJI0KHPOBOYHBIX CHTHAIIOB, KOH-
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cerodopa 3. Ha mepeesae B pexume nocTynarowero koga paborator pene 2M 1 ero nopropurenn
I'T u M. Yepes xonrakr pesie U Brumouaerces germdparop BC-[IA, 110 BbIXOAHBIM LEMAM KOTOPOTO
cpabatbiaior curHanbHbie pene 2K, XK1 1 3. Uepes dpoHTOBbIe KOHTAKTHI penie 2K, XK1 u HopMais-
HbI} KOHTAKT NONSPH30BaHHOTO sKops peie H cpabarbipaer pere I1T. Pene 1 T, paboTad B umITyIs-
CHOM PeXHUME, TPAHCTHUPYCT CHTHATILHBIE KOJIBI B peIbcoBylo nemb SI1. [TpueM u aewundpaims KOIoB
y cBeTroopa 5 OCYILCCTBIISIOTCS 11O TMIIOBBIM LICTISIM OIHOMYTHON KOXOBOH aBTOBIOKUPOBKH.

Brmouenne ATIC B ycraHo/IeHHOM HeveTHOM Hanpas/ienun aBuxennst. [1py BCTyIUIenuu noes-
J1a Ha ydactox 711 nepeesfnas CUTHANTH3AIMs BKJIIOUAETCA 33 ABA y4yacTka npubnmxkerus. C atoro
MOMeHTa y ceeTodopa 5 obecTounBaercs uisecTHTedbHOE pene UI1. Otilyckas skops, 3T0 pelie
MEHSIET NONAPHOCTh TOKA C 1TPAMOli Ha obpatHylo B nenu pene MIT na nepeesne. Bosbyxknasch
TOKOM OOpaTHOMN MONSPHOCTH, ITO PENIE NMEPEKIIOYACT TI0JSPH30BAHHbIH IKOPb, 00eCTOUHBACTCS
pene 1MIL. Otnyckas sixops, pene 1 UIT eoikinouaer pene UIT1, Berien 3a HuM 06ecTOMHBAETCs pene
B, u nepeesn 3akpoiBaercs. OT BCTYIUICHHs 10€31a HA NIEPBBIN yuacToK nmpubmmkenus SI1y ceero-
¢$opa 5 npekpaaercs uMITyIbcHas pabota pene 2. Boiximiouaercs nenmdparop BC-Z1A u obec-
Tounsaiotes pene XK u XK1, K2, K3 (Ha cxeme He nokazant). DpoHTOBBIME KOHTaKTaMu pene 2K3
PasMbIK4CTCA LICTL M3BELIEHHS H 1a Itepeesae obecrouraercs pene VIIT u enen 3a Hum pene [TATTL
OnHoBpeMeHHO y ceetodopa 5 uepes Tbl1oeoi kOHTAKT pente XK1 cpabaTtsiBact pene OH, xoropoe,
TIDUTATHBAs IKOPb, MOATOTABIIMBACT BIJIIOYEHHE KOIUPOBaHHs penbcoBod e SI1 Beien yoans-
oimemMycs noesay. [epegaua koma KX Bellen ynansouniemMycs noesny Ha4MHaeTca ¢ MOMEHTA 11011-
HOTO NMpOciegoBaHud noe3aoM ceerodopa 5. Kak TONbKO M0e31 BETYMMI HA NIEPBBII YYACTOK MPH-
o6mokenns SI1, Ha repees/ie MOATOTABIHBACTCS CYETHAs CXEMA, COCTOAIIAN W3 pene-cuerunka 1C u
6roxmpyromux pene B12K, B13 u b.

IepebiM B 31O# cxeMe cpabaThiBaeT pene-cueTdMK 1C 110 Lerm, NpoxoAsiLei uepes PPOHTOBbIC
xoHTakTs! perie HUI, K, XK1 u reutoesie konrakts pene 1UIT, ITHII. Cpabarsipas, pene-cueruvk 1C
HOATOTABIMBACT LIENb BKIOYEHHS OIOKUPYIOUIMX Peie, PaboTa KOTOPIX HAMHMHAETCH TOIBKO ITOCe
BCTYIUIEHHA NOE3/1a Ha NEepPBbIi yuyacToK yaaneHus SI1a. B uerm pere-cueTurka ThLIOBBIMH KOHTAKTa-
mu perie 1UIT u [THIT KOHTpOMHpYeTCs 3aHATOCTh Y4ACTKA Npubmketus 511, a GpOHTOBbIMK KOH-
TaxTamu pene K 1 XK1 — cBobosHoCTb yuacTka yoanchus SIa.

Tpu BeTymeHnu noe3na Ha yuactok 5[la Ha repeesqe mpekpaiuaercd MMNynbcHas paboTa
pene 24, 1T, M u pabota nemmdpatopa BC-JIA. Obectounsaiotes pene XK, XK1, 3, IMITu K, a
satem penc HHUII. Pene-cueTunk 1C ocracres Bo36yXIEHHBIM M0 LN CAMODIOKHPOBKH, 11PO-
xonsuieH uepes ToioBod KoHTakT pene XK1. C MOMeHTa MOJIHOTO 0CBOBOXICHUS yuacTka SIT Ha
nepeesae oT uMnynascos koga KK, nocrymarommx ot cBerogopa 5, HaunHAIOT paborars pene
11, 1W u pene AI1 mo uenwu, nmpoxoasiuei yepes TouloBoi koutakt pene ITHII u pportoroi
xonTaxT pene [AIl, cpabatpipaer pene 1UI1. ITocne nossoro ocsoboxaenus yuactka 511 sxmio-
yaeTes cxema G1oxkHpylonx pele. TullloBsiM koHTaKTOM pene 1HIT obecTounpaeTes pene-cuet-
4auk 1C. Ha Bpemd 3aMemneHHA Ha OTHYCK4HHE AKOPA 3TOTO pElIC-CHETYHKA CO3AAETCs LEMb OfI-
HOKpPATHOTO 3apana konaeHcatopa BK2 (BK3) u nenb Bo3OykneHus 6nokupyouero pene B1JK,
4 3ateM pere b. KonrakToM nonspusoBannoro sikopst pene H xonnencaropst BK2 u BK3 nog-
KmouaioTed K perste 12K B 3aBHCHMOCTH OT 3agaHHOTO HanpaeieHHs qeikennd. [Tocne ornycka-
Hus AKOPs pene-cueTyrka 1C npekpauraercd nelb 3apsida xoxaeHcaropa BK2 (BK3). ®ponTto-
BbIM KOHT4kTOM pene B12K u TeuoebiM xonTakToMm pene XK1 3ambikaercst nenb BO3OyxacHHS
pene b u 3apsan xopaeiicaropa BK1 (2700 Mk®). ThiToBbIM KOHTaKTOM pene b BhixkmouaeTcs
pene B1JK. Ilocne samennenns na ornyckanue pene B1XK ornyckaer sxopb u ofecrounBact
pene b. Iocne pa3spsina konpencatopa BK1 pene B ornyckaeT axopp 1 BHOBb 3aMEBIKaeT IEMb
B036yxacHHA pene B12K, mocne yero uMki1 ux paGoThl MOBTOPAETCA B PEXKHUME MyJIbC-Maphl yya-
CTKa ydancHus 5T1a.

Bpems paboTh! mynbe-naps! onpenenserca eMxocTbio koHaencatopor BK2 (BK3), koTopyio moa-
OMpPaIOT U3 YCIOBHA PacyeTHOTO BPEMEHH MPOCTEOBAHHS MTOE34 110 yyacTKy yaaneHus SI1a. Ecin
paboTa myJibC-Mapbl MPEeKPATHTCA PAaHbLLE JTOTO BPEMEHH (ITOC3M OCTAHOBUWIICH HA YU4CTKE yaalie-
HUS WIIH NPOBEACHO €ro OCaXHBAHHE), TO MEPEE3 OCTAETCA 3aKpbIThIM. BTOpas npoBepka ocpo-
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GOXIEHHS NOE3A0M BTOPOTO YYacTKa yAANEHHA 32 PacCUCTHOE BPEMS BBINMOTHAETCS C MOMOLIBIO
nyasc-napet 513 u Bb. PaGota 6noxupytomux pene b13 u b nauunaercs nocie noiaHoro ocBoGox-
neHus yuactka SIa. C aroro MoMeHTa ot cBeTodopa 3 B perbeoBylo tens ST1a nogaerca kox KOK.
Ha nepee3ne B KOZOBOM PeXHMC HauuHaioT paboTaTs pene 2. U u aemmdparop BC-JA. ITo
AewmpprpyromuM Letam cpabatuiBator pene XK, XK1 u satem — pene 1T1T. 3ambikaerca nens
onHOKpaTHOTO 3apsna emkoctd BK4 (BKS5), npoxonsas yepes GpoHToBbIC KOHTAaKTHE pene 11T,
I, BIK, u co3parorcs yeaosua s paboTsl Grokupyiotiux pesie 513 u b. brokupyiomuee pene
B12K npekpamaer paboTaTh BeaeACTBHC nonHoro paspsaa emkoctu BK2 (BK3). Pabora 6a0xmpy-
1OLIMX pene MpOI0IKAETCA JI0 MOJIHOTO OCBOOOXIEHHS BTOPOTO YYACTKA YAATICHHS.

B ciyqac HapymieHus pacHeTHOTO BPEMEHH NPOXOXAEHHS NOE3/a N0 BTOPOMY YuacTKy yaa-
JIeHMs npekpaiaceTcs padoTa OIOKMPYIOIIKMX pefie, KOHTaKToM penie b srikmouator pene HUIT
WI11, nepeesn ocraetes 3aKpsIThiM. Tlepeesf oTKpoeTcs TONBKO MOCIe YAAICHUS O3/ OT CBE-
todopa 3a ABa OJOK-y44CTKA U IPH IOSBJICHUH HA HEM 3E/ICHOTO OrHA.

CxeMa ynpasiieHus BOCCTAHABIMBAETCS IPH MOIHOM OCBOOOXKIEHHH yuacTka STTa. Tlocne non-
HOro npocieaoBaHus noesza Ha ygactok 311 ot ceerodopa 3 B penibeoyio uenb SI1a mogaercs koa
KX. Ha nepeesne B kozi0BoM pexuMe pabotatot peie 2M, MU, JIU u pemmdparop BC-JIA. Tlo
permubpupyromuM uenaM cpabateiBator pene 2K u XK1, 3atem pene 11T u TpancMuTTEpHOE peiie
IT. Paboras B konoBoM pexime, pene 1T tpancimpyer kon KK B penscosyro uers 5 I1. Ha Heko-
TOpOoe BpeMsi ¢ 000X KOHIIOB 3TO# penbcosoit enu noaatotca koasl KOK. B unrepsane koaa KK,
MOCHUIAEMOTO OT CBeTOdopa 5, Y 3TOro cBeTohopa B KOJOBOM peXHMME HauWHaeT paboTaTh pene
2U. Yepes peumbparop BC-JIA cpabateisatot peine XK, XK1, X2 u 2K3. KonraxTom perne XK1 BbIk-
motaetcs pese OU, nocne Yero npekpainaercs KOAMPOBAaHMC OT CBETOGHOPA S ¥ COXpaHAETCs TOJb-
KO KOAMpOBaHME OT Nepee3fa. PPOHTOBLIMM KOHTaKTaMu penie XK3 BrovaeTcs nuTaHue B Lelb
H3BEILCHHMS M Ha miepeessie Bo30yxnarorcs pene UIT, TTUIL

Ipu umnyiseHoit pabote pene b wepes ero gporTOBO#H KOHTaKT cpabarbiBaet pene HUIL.
®poHToBHMHK KOHTakTamu peie HUIL, 1UIT 3aMbIkaeTcs uers, No KOTOPOit ¢ 3aMCATICHHCM Ha
npuTshkeHue cpabateiBaet pene MIT1, satem pene B, 1 nepee3n OTKpLIBAETCS.

Eciiu npy ycraHOBIIEHHOM HEUETHOM HATIPABJICHHN JIBUXKEHHS OE3] ABHXKETCS B HENPABWIb-
HOM HanparjieHuHM (UETHOM), TO NIEPEC3/ 3aKPhIBACTCA 34 ABA Y4ACTKa PHODKEHUA (IpH BCTYIT-
NleHuM noe3na Ha yuactok) 311 u ot 3akpsIToro ceerodopa 3 B penscoByio uens SI1a BMecTo koxa
K (3) Haunnaet noaasatscs ko KXK. Ha neperone uepes aeundparop bC-AA Bo3OyxaaoTcs
pene 2K, XK1, a pene 3 obecrounsaetcs. Pene HUII, a 3atem pene U1 u B ornyckaior SKopH.
Ilepee3n 3akpbIBACTCS.

I[Npu BCTYIUIEHMM NOE3Aa Ha NEepBbIi yuactok npubnimkenus SIla Ha nepeesne npeKpaiacTcs
umnyiscHas padota 2M, U u 1T. Pene 2K, XK1, 11T u K obecrounsatores. IlpekpamaeTes TpaHc-
JILMS KOAOB B pesibeoByto uens SII. Y ceerodopa 5 npexpaiacres umimynscHas pabota pene 2U,
obectoumatorcs pene 2K, 2K1, 2K2, 2K3 u cpabaTtsiBaet pene OU (Ha cxeme He nokasaHo). (PpoHTo-
BbIMH KOHTAKTaMH pefie XK3 pasMbIKaeTcs HENb M3BELICHUS W Ha Hepee3ie 00ECTOUMBIETCA pere
WIT u 3atem pene 1MAIT v T, Ot cBerodopa 5 B pestbcoByio uens SIT mockitaetes kon KXK. Ha
niepees/ie OT HMITYJILCOB 3Toro Kona paborator pene 1M, 1M, I, Iepeesa npoaomkaeT ocTaBaTh-
sl 3aKPBITHIM.

Tocne ocBoGOx)IEHMs penibcoBoi HenH STla Ha nepee3ic BOCCTAHABIMBACTCH UMITYJIBCHAs pabo-
1a pene 2U, U, 1T. Lens pene B ocraercs pasoMkHyToH koHTakToM pene UIT1. Ilepeesn ocraercs
3akpbIThiM. C MOMEHTA OCBOOOMIEHHS IEpBOro YU4cTKa yaaneHus SITy ceerodopa S obecTounsa-
ercst pene OU, nepeesn NpoAOIDKAET OCTAaBATHCA 3aKPBITEIM. [locie 0cBOGOkKACHMS BTOPOI'O y4acTKa
ynanenus 711 y ceeroopa 5 Bo3byxnaerca pene MIL. INpurarusas sops, pene UIT cerodopa 5
W3MEHSIET MOJLIPHOCTD TOKA ¢ 0OpaTHOI! Ha NpAMYIO B LIENH M3BEICHHS Ha Nepee3a. Pene UII na
TICpeE3/ie NEPEKITIOYACT NONAPH30BAHHLLIA SKOph M BKITIOYaeT cBou nosropuremy 1UI1, ITUITy UI11.
Yepes dponrossie kKouTakThl penie HUI u WIT1 cpabaTeiBaer pesie B, ¥ oTkprIBaeTes nepecsy.
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Ocnogirsie noxoxcenus. Hapsny c yerpoiicteom AIIC, rae nogaya u3BeLICHH Ha IIepeess 10-
JAeTCs € UCTIOb30BAHHEM OIPAHHUCHHBIX PEJibCOBBIX LETeH, IPHMEHSIOTCS yCTPOKCTBA, 1€ U3-
BeleHHE Ha Nepee3sl U KOHTPOJIb NPOCIe0BaHUs [10€31a Yepe3 Nepees/ OCyLIECTBIAIOTCS C IPH-
MEHEHMEM TOHWIbHBIX PENbCOBBIX LCICH HanoxeHHs. [IpUMEHEHHE TOHAIBHBIX PENIRCOBBIX LENEH
HAJIOKEHHS YIIpa3dHAeT H30IHPYIOWHE CThIKH HA llepee3/le H HCKITIOYAET CIyddad OTK430B B pa-
60Te aBTOOIOKHPOBKH MIPH KOPOTKOM 3dMbIKAHHH 3THX CTHIKOB. MICK/IIOUAIOTCS TAKXKE OTKA3bl B
1101a4e M3BEILEHHS O MPHOIMKCHHH 1I0€3/1d K nepeesty IpH KOPOTKOM 3dMbIKAHHU H30JIMPYIO-
LIHX CTBHIKOB [1d CHIHAMLHBIX YCTaHOBKax. Ha nepecssc yeTpauBatoT YeThIpe TOHANLHBIE PEIbLCO-
BbIE LICTIH HANO®keHus (pHC. 6.11): ABe penbCOBBIE LEMH, IIPUMBIKAIOLIME K NEPEC3LY, UIMHON He
605ee 250 M 1 ne Menee 150 M 1 Be penbCOBbIE UeNK ATMHOMR 10 1000 M Anst OrPaHHYEHHS yuac-
TKOB IpUOIIDKEHUS.

IMpuMeHenne TOHATBHBIX PEILCOBBIX IICIIEH HAIOKEHMS! MO3BOJSET OOCCTEYNTh W3BELICHHE
H4 Nlepee3/l B IIpedeslax pacueTHOro BpeMeHH. CXeMbl IIepee3IHON CHTHAIM3ALMH BHIIIOJHEHDBI B
OCHOBHOM € IIpMMeHeHWeM pene urta PIJI. .

B 3a14HHOM HaIpaBICHHH JBHXKEHHMS NEpee3q OTKPbIBAeTCs MOCe IPOCTIeOBAHNS BCeM T10€3-
JIOM TEpEEsId M ydacTka MpHOIMKEHHs BCTPEYHOTO HallpaBileHHs. Ha Iepeesde MCIOJIb3YIOTCS
YETBIPE yuacTKA IpUOMIKEHHS T10 JiBa ¢ KaXI0i cTopousl nepeesna (1Y, 2V u 3V, 4Y). lus pabo-
ThI TOHAJILHBIX PENTbCOBBIX LEMEH HANIOKEHHS UCTIOJIB3YIOTCS AMIUTMTYAHO-MOYITHPOBAHHBIE CHI-
Haulbl ¢ HeCcylMH yactotamu 420, 480, 580, 720, 780 Tt ¥ wacrotamu Moayasuvu 8 wmy 12 T,
PasMeincne yuacTkoB IpHOMIDKEHHUS K IIEPEC3Y ¢ YEPEJOBAHMEM CHIHANIBHBIX Y4CTOT M Y4CTOT
MOZYJISLHH TOHATBHBIX PESIbCOBBIX LICTICH [TOKa3aHbl Ha puC. 6.11, . Hanndre n301MpyommXx CTbl-
x0B B 30n¢ Afl ne yyutbiBator.

IyTeBbie ycTpOHCTBA TOHANBHBIX PEIILCOBBIX Lietieh (pHc. 6.11, 6) BKIIOUAIOT OPUEMHYIO H Tie-
PEOAIOLIYIO dlIAPATypy, BbIIIOJIHEHHYIO B BUIE CACAYIOWMX (DYHKIMOHATBHBIX IITEIICETIBHBIX 6110~
KOB: nyteBoi renepatop I'T13 B kopiiyce penc tua HIUI, ¢unsrp nuratomero konya GIrIM s
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Puc. 6.11. OBopynoBaHue nepeessa TOHANBHBIMH PETbCOBBIMH [[EMSAMHU:
@ — PACTOJIOXKEHHUE YYACTKOB NMPUOIMKEHUS; 6 — MyTEeBbIE YyCTPOHCTBA
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xopmyce pene Tuna HHI; nyresoit npuemunk 1T 8 xopnyce pene thna JCIL. TTuraromme u pe-
NeHHbIe KOHLIBI OMHAKOBOMN HECYIeH YaCTOTbI M YaCTOThl MOIYJISIMH PENbCOBLIX LICTIEH OOBCIH-
HSAIOTCS B OJHOM Kabene NpH cro JutnHe He 6onee 1300 M. Ha curnanbibix ycraHoBKax annapatypa
TOHATLIBIX PENbCOBBIX IENEN PA3MEINAETCs B CYILECTBYIOLIMX pelIefiHbIX IKapax HIH B JOIOIHHU-
TenbHbIX WKadax. 1110, 1T14, 210, 2I1/1, AT1O, AI1[, BI1O, BITJl — OCHOBHBIC K JOTIOIHATENE-
HBIC pCTIe TOHANLHBIX PeIbCOBBIX LIEMEH.

Cxema ynpaeienus nepee3Onoll CUZHANZAUUENR C UCNOAb306AHUEM MOHATLHBIX PEAbCOBHIX He-
neti. B cxemax ynpasncuus (puc. 6.12 1 6.13) IpHIMeHeHBI clleTyiolue pelle:

AH, BH —¢ukcupylor HarpaBienue ABHKEHUs COOTBETCTBEHHO B HanpasieHun A u b. Pere
AH ¢ BH KOMMYyTHPYIOT Y4acTKM MpUOIHKEHHA K TIepee3ay B 3aBUCHMOCTH OT 3a/IaHHOTO Ha-
NpaBJieHNs: JIBUKEHHUS,

1Y — KOHTpONMpYET HE3ABUCHMO OT HATIPABIICIIMA JBHAKEHHS 10313 CBODOIHOCTh MEpBOIO
MO X0y OBMXKCHHS MOe3/1a YYacTKa NpUOIMKEHHUS. BKIIIOYAIOMEro B ce0 OQHY MK HECKOJIBKO
TOHAJTBHBIX PENLCOBBIX LETEH;

2Y — KOHTPOJHpPYeT CBOGOIHOCTL BTOPOTO YUACTKA MPHOMKEHHS HE3aBUCUMO OT Hamnpas-
JIEHUS! IBUKEHHS;

3Y — KOHTpOJIMpYeET CBOGOIHOCTE TPETLETO MO XOAY JBWXKEHHS T0€31a yIacTKa pUubImKe-
HHsl HE3aBUCUMO OT HATIPABJIEHUS IBUKEHUS;

4Y— KOHTPOIMpYeET CBOOOIHOCTb YETBEPTOrO MO X0y ABMKEHHSA MOC3Ja y9acTKa npubdIu-
KEeHUsA HE3aBHCHMO OT HAMIPABIIEHUS JABIKEHMS,

C1 — buxcUpyeT 3aHATHE NMEPBOrO yYACTKA MPHOIMKEHHS TIPH CBOBGOTIHOCTH y4acTKOB 2V,
3Y, 4Y. brnok BeinepxkH Bpemcau BB u pene C13 3anator nocsuy Bpemst CEA0BAHUS MO MEPBO-
MY YJ4CTKY NPUOIHKEHMs, KOTOPOE OIPEIENsAETCA HCXOLS% U3 MAKCUMAThHOR pACYeTHON CKOpO-
CTH JIBUKEHHS, 32 JaHHOU Ha 3TOM YYacTKe;
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Puc. 6.12. Cxema pesne KOHTpOJIsI y4aCTKOB Y H BKJIIOYAOIUX pejie B
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Puc. 6.13. Cxema pese 115 yIIpaBIeHUS T€peE3HON CUTHAIM3AUMEH ¢ HCIOIb30BAHUEM
TOHAJIbHBIX PEbCOBBIX IIETEi
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C2 — ¢mKenpyeT 3aHATHE BTOPOTO yqACTKA npuﬁnnmeﬂm He paHee BpeMeHH, 3aJaHHOTO
6nokom BB1 1 pene C13;

C3 — duKcnpyeT 3aHATHE TPETHErO YYacTKa npu6nn>xeﬂm B 3aJaHHBIA HHTEPBAJl BpeMeHH
nopsaka 3 ¢;

b, 1B1, 162, MB1, MB2 — GUKCHPYIOT 3aHATHE YETBEPTOIrO YUACTKA YAAIEHHs He MO3/HEe
BpEMEIH, 3aaBaeMoro nynsc-napoit bB, BB n ux nosroputens MBB;

B1, B2 - Brmouarolume pene, KOTOpbIe ABIAIOTCS MOBTOPUTENAMHU PeJie KOHTPONs CBOOOIHO-
cTH Y4acTkoB npubnmxenus 1Y, 2V, 3V u 4Y u nosropuTteneii 6nokupyronmx peine Mb1l u MB2.
®poHTOBRIM KoHTakTOM peiic MbB myntHpyercs konrakt pene yuacrka 4Y, a pene MBB — kon-
TakT pene yuactka 3Y. KpoMe TOro, OHM BBITOIHAIOT 3aIMTHYIO GYHKIUHMIO OT HEMPABWIBHOH pa-
60THI YCTPOHCTB IIPH MOTEPE UIYHTA B PEJIbCOBBIX LIETLIX, TAK KaK HX BO36YKICHHE BOBMOXHO TOTBKO
Tocsie 3aMBIKAHHS (DPOHTOBOIrO KOHTAKT4 TepMoanemeHTa KT1, KT2, HMeI01ET0 BBIACPX)KY Bpe-
MEHH Ha 3aMBIKAHUC KOHTAKTA 8—18 C;

KT1, KT2 — MCKIIOuaioT BO3MOXKIOCTh OTKPBITHS ITepee3a B cllydde HeCKONBKUX KPaTKOB-
PEMEHHBIX NMOTEPh [IYHTA B PCILCOBBIX LEIAX.

PaboTa cxcMBl ynpaBneHHs epee3nHOM CHIHAIM3AIMeH TPM H3MEHEHUH JIBHIKEHHS B HATIPAB-
nenun b Mporckaer B cnenyioniei ocnexroBaTenbHOCTH (CM. puc. 6.12). TIpu oTCyTCTBMM Noe3na
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Ha yuacrtke npubmxeHus K nepeesny BosOyxkiens! pene 1V1, 1V2, 2V1, 2V2, 3VI, 3V2, 4VY1,
4y2, pene BH, BHI, pene KT1, KT2, Bl, B2. Ilepee3n otkpurr. Ha nepeesausix cBerodopax
TOPAT JIyHHO-OENbIe MUTaIolHe OrHH.

[Npu sambikanum GpoHTOBBIX KOHTaKTOB penic BH, BHI1, 1Y1, 12 pene 1Y kourponupyet
cBoBomHocTs yuactka All, pene 2V1, 2Y2 — yuaacrka 1I1; pene 3V1, 3¥Y2 — yuacrka 2[1; pene 4V 1,
4y2 — yuacrka BIl. Tlpu o6paTHoM Hanpasiesuu OBuxXeHUS u BO3OyxneHuu pene AH, AHI
pene 1¥Y1, 1¥2 xoutpomupytoer cBoGomHocTh yuactka BII; pene 2Y1, 2¥Y2 — yuacrka 2I1;
pene 3V1, 3V2 — yuacrka 1I1; pene 4Y1, 4Y2 — yuacrka Al

C MOMeHTa BCTYIUICHHs NToe3aa Ha yuactok ATl B nanpasnenuu b obecrouusaiorcs pene AIO,
AITA, 1Y1, 1Y2, a zatem pene Bl, B2, KTI, KT2 (cM. puc. 6.13). JIyHHO-Genble MATAIONIHE OFHK
Ha Nepee3IHBIX CBETO(OPaAX FacHYT, U 3aroparoTCs KPACHBIC MUTAIOIIME OTHH; [EPee3y 3aKPbIBa-
ercs. Uepes TeUI0BOM KoHTAaKT pene 1Y1 ¢ nposepkoit cBOGOAHOro cOCTOAHUA yuacTKoB 2V, 3V
u 4Y cpabarsibaer pete C1 4 QUKCHPYET 3aHATOCTH NEPBOro y4acTka Npudmmkenns. OpoHTo-
BBIMU kOHTakTamu peite C1 BKTIouacTCa 610K BeLAEPKKH BpeMeHH BB, HacTpoeHHELH Ha BBLICD-
KKY BPEMEHH 15 C. 10 BPeMst SIBISETCS PACUETHBIM JUIS IIPOXOXK/ICHUS MTOE30M NEPBOTO yyacT-
Ka OpUBIKEHUS C MAKCHMATBbHOM CKOPOCTBIO 140 kM/u. [To mereuenun 15 ¢ cpabarsisaer pene
C13. Ipu BeTynuieHun moesaa Ha yyactok 2V obecrounsatores pesie 2V 1, 2Y2, hpOHTOBBIM KOH-
TAKTOM KOTOPOTo BKIouaercst pele-cuetddk Cl, a THUIOBBIM KOHTAKTOM 3aMBIKAETCS IEIb
cpabaTbiBaHus pene-cuerunka C2. ITOMHOCTBIO 9Ta 1ems 3aMKHETCS € NMPOBEPKOM cBOGOIHOCTH
BIIEPENN PACTIONOKEHHBIX y4acTKoB MpubmwkeHus 3Y u 4V u npu cpabarbiBanuu pene C13.
Mocne cpabaTsiBanus pere-cuetunk C2 camobrnokupyercs. Konraxtom pene Cl BhikmouaeTcs
nutauue pene CM, CM1, CM2.

Mo ycnoBusM paboThI cXeMbl KOHTPOJIS IPOC/EAOBAHMS IEPEe3aa TPETHI yUacTOK MprbIu-
KEHMs TOJDKEH 3aHUMATBCS MOCAE 32HATHA BTOPOro y4acTka NpUOIMKEHHS, HO HE PAHEE YeM
qepes3 3 ¢ (BpeMst poclieIoBaHus BTOPOTO y4acTka Mpubmmkenus). [1pu Beryminenuu noesna Ha
yuacrok 3Y obecrounsaercs pene 3V1. ThU10BBIM KoHTakTOM pene 3V 1 BKTovaeTcs pese-cyer-
unk C3, KoTOpsI Mocle cpabaTsiBaHUA CaMOOIOKUpyeTCs, 2 GPOHTOBBIM KOHTaKTOM pene 3V 1
BBRIKITIO4aeTCs pene-caeTydk C2. Ha Bpems 3ame/utenus Ha ornyckanue sikopst pene C2 gepes
(poHTOBBIe KOHTaKThI peste C3 sapsbkaercs koHAeHcatop BK 1 0HOBpeMeHHO 3aMblkaercs remb
Bo36yxaeHus pene bB. ITocse 3Toro uepes ppoHToBoit KoHTakT penie BB ¥ ThUIOBOH KOHTAKT
3¥2 sxkmovaercs pene [1BB u 3apskaetcs NOAKTIOUEHHSIH MapaiielbHo KOHACHCATOP.

C storo momenTa pene BB u [1BB  Hauunalor paboTaTh B MMITYTECHOM PEXHUME 110 PHHLMITY
myJsc-niapel. Hepes gpponToroit kouTtakt penie BB Bo36yxnaerca pene [1BB. Pabora nynsc-mapet
MIPOAOIDKAETCS 1IPU 3dHATOM yuacTke 3Y JI0 Tex Mop, TOoKa [OIHOCThIO He pa3psaamTes emkocts BK.
C MomeHTa 3aHsTis moe3noM yuactka BIT obecrouusaeres pene 4V1, 4Y2. TenoBsIMu KOHTaKTaMU
pene 4Y2, MBI, C1 4 hponTOBeIMU KOHTaKTaMu peste MBB u C3 co3naeTcs MruoseHHas nensb 3aps-
na konzaeHcatopa BK u nerm pxmouenns peine b. 3austue yuactka ynanenus BIT momxHO 65ITh He
Bonee veM uepes 30 ¢ c MOMEHTa 3aHATHS y4acTKa 3Y (BpeMs 11POC/IEIOBAHUA OE314 10 yIacTKy 3Y
co ckopocTbio 50 km/u). Bpems 30 ¢ obecrreanBaioT pesie BB, [1BB u MBB. Pesie C3 u [1C2 ocrarorest
O TOKOM Yepe3 (poHTOBBIE koHTaK Tkl pene MB1 u MB2. PaGora pene B, I1B51, I1B2 B pexume
nynbe-napsl 6ymer mpogomxkarscs 110 ¢. 910 Bpems HeobXommMo noesay wikHoH 1350 M s Toro,
4To6b 0CBOGOIMTE yuacTku 1Y, 2V, 3V mpu mBrokeHuu ¢ pacdeTHOR ckopocTbio 50 kmfu. [Tocne
0CcBOGOMICHHA yuacTka 2Y 3a BpeMs 3aMe/UTeHus Ha oTimyckanue pene [1C2 uepes hpoHTOBOI KOH-
TaKT 371010 perte U pene 2Y 1u xonrakT pene CM2 nmpousoiineT BTOpUYHBIR MIHOBEHHBII 3apsf KOH-
neucaropa BK M BosbyxaeHue pene BB. Uepes dponrossie konraktht pene 1V1, 1Y2, 2Y1, 2V2,
MBB, C3 ¥ TBINOBO# KOHTAKT TepMoaTleMenTa cpadarriBatot pene KT1 n KT2.

Ipu ocBoboxAeHUM Toe310M yuacTKa 3V He mosanee 30 ¢ (pene MBB BkmioueHo) uepes ppoH-
TOBbIE KOHTaKThI pesie MBB, C3, MBI, 2Y2, 3V2 u ThinoBbie koHTakTht pene4Y2 CM2, C2 3a
BpeMsl 3aMejUleHUs Ha OTTyckaHue pele C3 BTOPHYHO 3aMbiKZ€TCS MTHOBCHHASA LeTb 3apaaa
koHpeHcaropa BK, obecrieduatomniero spems pabotsl pere b, [161, [152, koTopas npoxomxaer-
csl 10 TeX Mop, MOKa Moe3 He ocBOOOAMT yuacTok 4Y mpu ckopocTu aBuwxkeHus 50 km/u. Yepes
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tponTOBBIC KOHTAKTHI perte 3V1, 3V2, TIB1, TIB2, KMIT, IO exsmousercs pene BB1 n BB2 B cxeme
ynpasierus AIC. B teueHue 8—18 ¢ HarpeBaeTcs TepMOIIEMEHT, TTOCIE YeTo BIJTIOUAIOTCS pene
B1, B2, I1B1, I1B2. KpacHble MUraoimye orHu BHIKIIOURIOTCA M HA NEpee3IHbIX cBeToopax 3aro-
paoTces J1yHHo-6enble muratolue OrHH; Hepee3n oTkpbiaercs. Ecnu 32 spems pabots pene b,
MBI, T1B2 noesa ocBOGOAUT YYACTOK yaaieHus 4Y, To BCe IEMCHTBI CXeMbI IPHUIYT B UCXOAHOE
cocTostHUE. EciH sxe BpeMst ABHKEHHS MOe3/1a 10 yHacTKy 4Y 6yaet 6onbilie BpeMeHH paboThl myJibe-
naphl (HampuMep, OCTAHOBKA moe3aa), To pene Bl, B2 obecrounBarotes. B vanpaeneHun A ycr-
poiicrea AIIC naunnaoT paBoTaTh ¢ MOMEHTA BCTyIUIeHus noesga Ha ydactox BIL [1pn stom
Brmoyatores pente AH, AH1, xoTopbie KOMMYTUPYIOT LenH BxiiodeHus perie 1Y, 2V, 3V, 4Y.
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TPOJS U yIPAaBICHUSA BXOJIHbIMU, BBIXOJHBIMH (IIPOXOJHBIMH) CBETO(POPAMH, 3AHATHI U OCBO-
6OXKIeHHs 110€3/10M NeperoHa, KOHTPOJIA IpUOBITHS NOe3a ¢ HeperoHa Ha CTAHLHIO.

PaBora cucTeMbl Opranu30BaHa PH MIOMOLIH 610KHPOBOUHBIX curHanoB «IlyTeBoe oTnpas-
nesnue» (I10), «ITyresoe npubbitue» (ITIT). Ha onHONYTHBIX yUacTKax KpOMe 3THX BJ0KUPOBOY-
HBIX CHTHAJIOB €I¢ MCIIONb3YIOTC AONOJHUTENbHEIE CHTHANEL «[daua cormacus» u «Iloaydenne
cormacus» (JC-TTC), Tak KaK OTIpaRIeHKE NOE3/1a Ha NEPErOH MOMHOCTHIO 3aBUCHT OT HATWYHA
corjiacus coceHel cTaHuuH. MHTepBas BpeMEHU MOMYTHOTO CJIEMOBAHMSA JBYX NOE3IOB CKIA-
JIBIBAETCA W3 BPEMEHH JIBHXXCHHS [EPBOTO [OE3]a IO CTAHIMY OTIPAB/ICHUA, NMEPETOHY H CTaH-
L#K TPHOBITHA, BpEMEHH OChITKH O1okHposouHoro curnania (ITIT) ¥ ocBoGoXIeHMS neperoHa.

CTpykTypHas cxeMa paboTBI IOMyaBTOMATHIECKOH GIOKMPOBKH TS OTHOIMYTHOTO NEPETOHA 10~
Ka3aHa Ha puc. 1.7. [1ns ornipaBiieHus noe3na co CT. A Ha ¢T. b HeoOXx0aMMO MomyuuTh Ha CTaHLMH A
6I0KMPOBOYHBIH cHIHAT «ITosyuesne cormacusy. JJis 9TOro nexypHeli MO crasumu b nomken na-
XaTb Ha myabTe yrpasneHus ITY kHonky «J/lada cormacus» — u B JiMHeitHyto uens JILI nmocrynaer
6II0KUpOBOUHBIT cHTHAT «/laya u nomyuerne cormacus» (JC-TIC). [Tocne nomyuenus 610kMpOBOY-
Horo curtana JIC-TIC aexypHEIA 1O CT. A rOTOBUT H KOHTPOIHPYET MapLIpYT OTIPABICHAS [I0-
cpenctoM mynbta 1Y 1 yerpoiicts kontponst KM, cursansssmMy yerpoiicteamu YC OTKpbiBaeT
BbIxOHO# cBeTotdop. ITpu yToM apTOMaTHYeckH hopMIpyeTcs GI0KkUpoBOUHbIA curHan «[TyTeBoe
oTnpasneHue» (ITO) 1 nepenaeTes no JMHEHHOM NETH Ha cT. B. BIOkupoBoYHbIi curHa (TT0) u3se-
IIAET JEKYPHOro o cT. b o npeacrosiem mpHObLITHH MOe3/4a 1 34HITUM Neperona. lpu saHsaTum
MEPEroHa OTIPABIICHHBIM MOE3I0M CUTHANBHOE yCTpoiicTBO YC 1 ycTpoHCTBO KoHTpons KM o6ec-
[EeYMBAIOT 3aKPBITHE BRIXOJHOTO CBeTO(hOpa U PA3MBIKAHUE MapLIPyTa OTIPaBIeHHs Ha cT. A. Ycr-
POFICTBA ITyTEBOrO OTHPaBJIcHAA 00ECTICUMBAIOT 3aMbIKAHHE BEIXOIHOTO CBETO(OpA ¥ MCKIIOYAIOT
Cro MOBTOPHOE OTKpHITHE. [T mpHeMa Hoe3zia Ha CT. b IesKypHBIH 1O CTAHLIMHM TOTOBMT MAPLIPYT
IIpHeMa IIpH oMol ycTpoiicte KM u YC.

ITocne ocBOGOKIACHHUS MOE3I0M NEPETOHA U IpOCNeOBaHus ero mo yyactkam HUII, HAIT,
CIT na c1. b cpabarbiBatoT ycTpoiicTBa (axTuyeckoro npubuits MI1, koTOpbIe KOHTPOIHPYIOT
NpUOBITHE TOE3a HA CT. B 1 00eceunBaloT 3aKpLITHE BXOAHOTO cBeTodopa cr. B. dexypubii
1o cr. b ¢ nynsTa ynpasnenus ITY noceltaeT no nueinoi nenu JII Ha c1. A 61OKHPOBOUHBIH
curnan (ITIT), curHaaTu3UpyIONMiA O IPHOLITHH IOE3/1a HA CT. b 1 0CBOGOXIEHU# IEperoHa.

JIns MHTEpBaIbHOTO PETYIMpPOBAHMA JBIKCHUSA [OE3/I0B HA MATHCTPATbHBIX THHUAX [IpUME-
HsCTCH 4BTOOJIOKHPOBKA ¥ ABTOMATHYECKAA JTOKOMOTHBHas curnammsauns AJIC. B aprobmoxu-
POBKE UT YMEHBIIICHHS MEKIIOE3JHOTO HHTEPBANa HepeTOH MKy CTAHIHAMY JETIAT Ha OI0K-
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Ona ynpasienus paboTo aBTOMATHYECKOH NEpee3qHON CHTHANM3A-
M HA& y4acTKaX, He 000pyIOBAHHBIX aBTOOJIOKHPOBKOW, B 3aBHCHMO-
CTH OT HAJEXHOCTH ICKTPOCHAOKEHHs YCTPOWCTB M BHIA TAIW HpHME-
HEHBI Pa3fMYHBIC BHOABI PEJILCOBHIX [EHEH.

Ha yuyacTkax ¢ aBTOHOMHOU TATON HCHOJB3YIOT PENBCOBBIE NETH HO-
CTOAHHOTO TOKA—HENPEPHIBHLIE MJIM HMIYJBCHBIE (B 3aBHCHUMOCTH OT
JUIMHBI PeJIbCOBOW IIETIHM), Pe3ePBHOE MUTAHHE KOTOPHIX OCYMIECTBIAAETCS
OT aKKyMyJATOpHLIX Oartapeil. [Ipy HageKHOM 3JIEKTPOCHAOGXKEHHMH HA
y4acTKaX ¢ ABTOHOMHOH TArOM W 3JICKTPOTArOH MOCTOAHHOTO TOKa
OPEeAYCMATPUBAIOT pesibCcoBBIE IelH nepeMeHHoro toka 50 I'm ¢ me-
OPEPHIBHEIM W MMOYJIBCHBIM ITHTAHHUEM.

Ha yuacTkax ¢ 35ekTpOTArO NEPEMEHHOTO TOKA HMEIOTCH Peilb-
COBBIC IIENH TEPEMEHHOTO TOKA 4acToTod 25 I'i ¢ HenpepsIBHBHIM HIH
HMIIYJIbCHbIM I TaHWeM. [[JIMHa pesIbcOBOU LENH ONpeesiseTcs pacyeT-
HOM [IJMHOI y4yacTka HPUOIMKEHUS.

IIpyn UMOyJIBCHBIX PEJIbCOBBIX HENAX MOCTOSIHHOTO TOKa B GaTtapeif-
HOM IKady mHepee3HOM YCTAHOBKM Ppa3MEIaloT npubopnl NMUTAHMASA,
a uMIyibcHoe nyTeBoe penie Tuna MP1-0,3 ycTaHaB/mMBaOoT B MyTEBOM
TpaHchOPMATOPHOM SAILIMKE HA BXOJHOM KOHIIE PeNbCoBOil memu. B pe-
neiiHoM mkady mepee3na YCTAHABIMBAIOT NOBTOPHTEIM HMIYJIBLCHBIX
nytesrlx pene HH v YH tuna UMII1-1700 (puc. 149). dns nermmdpa-
M paboThl MMIYILCHOTO MYTEBOTO peJie MPUMEHEHa CXEMa peJiciiHOTO
neumdparTopa. Tam xe pa3sMmeriaroT OJUH MAasTHUKOBBI TPAHCMHUTTED
IJI1 OBYX PEILCOBBIX LEHEH.

s mermmdpanuy paboTsl NyTEBOTO pelie UMIYJIbCHBIX PETbCOBBIX
LieNeld MEePeMEHHOTO TOKA NPUMEHEHA MONCPHH3UPOBAHHASA CXEMA KOH-
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JEHCATOPHOTO aeumdpaTopa, B KOTOPOM BMECTO APOCCEis YCTAHOBJICH
perympyemslii pesucrop 100 OM u uckynoyed muon J]2. B xadectse
JaTYNKA MMIYJILCOB NpuMeHeH TpaucMuTTep THna KITTHI-13.

CurHa/mM3auus BKJIIOYAETCS KOHTAKTaMM BKJFOYAIOIIETo pejie B, xo-
TOpoe BNSeTCs NOBTOopUTesiem myTeBolx pene HIII u YII1 yyactkos
npuGIIIKEHHs YeTHOTO M HeueTHoro myTeit (cM. puc. 149). IToe3sn, 3anu-
Masi y4acTok npubimixenuns, obecrounBacT peie B, u mepee3n 3akphi-
BacTCH.
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TMocne mpocienoBadus Noe3ma 3a Hepee3n NyTeBoe pelie BO30y-
XIAETCA W 4epe3 ThUIOBOM KOHTAKT TEPMOIJEMEHTA, Pa3MELICHHOTO
B xopnyce pesie KT, Bo30yxmaeTcs QONOJHUTEIHLHOE KOHTPOJILHOE pesie
KT Tlocne storo pene KT BctaeT Ha caMOOJIOKHMPOBKY 4€pe3 KOHTaKT
11-12, yem obecnieunBaeTcs HOpPMaibHas pabGora cxeMbl (Bo30OyxneHue
pesie B) Ha mepuoa BPEMEHH OT Pa3MBIKAHWS THIJIOBOrO KOHTaKTa Tep-
MO3JIEMEHTa 10 3ambikanus pporToBoro. ITocne Bo3OyxaeHus penae KT
yepe3 ero (pPOHTOBOM KOHTAKT M THIJIOBOH KOHTAakT pejic B BrirouaeTcs
nMTaHKe TepMO3JieMenTa. Pesie B Bo30yxnaeTcs yepe3 GpOHTOBOM KOH-
TAKT TEPMODJIEMEHTA, UMEIOIMI 3aMEUICHHE HA NPUTSXEHUE OKOJIO
8—10 ¢ mocne BKJIrOYeHHsA NUTaHus Tepmodiementa. O6moTka pene KT
BKJIFOUEHA Yepe3 ThIJIOBOM KOHTAKT TEPMOIJIEMEHTA, B pe3yibTaTe 4ero
OHO BO30YXIaeTCs TOJILKO MOCIE MOJIHOIO OCTHIBAHUA TEPMODJIEMCHTA.

K penscarn P4l 5§ P F H1 P

K perscamn

flumarue

Puc. 149. Cxema nepee3qHo#f curHajm3anuu Ha ydactkax 6e3 aBTOGJIOKHPOBKH
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Takoe npUEATOE CXEMHOE PeIleHHe UCKJTIOYAeT BO3MOXHOCTh OTEPBITUSA
mepee3fia B Cy4ae HECKOJILKHX IEPHOTMYECKHX KPATKOBPEMEHHBIX IO-
Tephb LIYHTA PENLCOBOM LENH, YTC MOXET HMETh MECTO NPH JBHKEHHH
KOPOTKHMX CIUHHUIl— OJUHOYHBIX JIOKOMOTHBOB, JPE3HH.

IMocne 3amplkaHus (POHTOBOTO KOHTAKTA TEPMOIJIEMEHTa BO30Yy-
xaaeTca pese B. ToinoBbIM KOHTAKTOM pelie B oTkmrodaeTcss NMUTAaHHE
TepMmosieMenTa. Cxema pesie B BcTaeT Ha caMOGNOKUPOBKY Yepe3 KOH-
TakT 51-52 u xouraxt 11-12 KT Ilpu orcyrcTBuu koHTakTa 31-32 pene
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KT B cxeme nuTaHug TEPMO3JIEMEHTA MOXET HAPYIIMTLCA HOPMANhHAs
paboTra cXeMpl, IpU 3TOM MEPEE3[ HE OTKPOETCA.

Tak, B MOMeHT 3aMbikanus (PPOHTOBOIO KOHTAaKTa MYTEBOIO pejie
3aMKHYTHIA TBHINOBOH KOHTAakT TEPMO3JIEMEHTA, HE COBCEM €Ille OCTBIB-
LI, MOXET pa3MbIKaThCa paHblue, yeM B0o30ymutca pene KT, umero-
[ee 3aMenJieHne Ha NpuTsHxenne. B 3ToM ciyyae ThUIOBOI KOHTAKT Tep-
MO3JIEMEHTA NEPHOINYECKH OymeT 3aMpIKaThCH W Pa3MBIKATHCH, B pe-
3ynbTaTe CXeMa BKJIIOYEHHS pene B He MpUIET B UCXOIHOE IOJIOXKEHUE.

YcrpoiicTBa nepee3aHOi CHTHAM3AlMd HA OJHOIYTHHIX YYACTKAX
ofecneynBaIOT BKJIIOYEHUE CHTHANM3AlWHM TPH MOAXOJE Moe3aa K mepe-
e3ny modoro manpasieHus. CxeMa ynpaslieHHs GUKCUpYET HAIIpaBlie-
HHUE [ABIDKEHUS II0€37a.

JAns Gospluelt HAOEKHOCTH KOHTPONS NMPOCNENOBAHUA Oe3/1a Yepes
Hepee3n B OJJHOM M3 HaNPaBICHNH W BBHIKJIFOYEHNS CUTHAJM3AUUH IIPeIy-
CMOTpPEHA CHElMajlbHasg CXeMa cYeTa, KOHTpoJMpyromas cpabaTbiBaHue
IYTEBBIX PEJie B ONPEAEICHHON NOCIeN0BATEIbHOCTH. JIBIKEHHE TTOE3a
buKcHpyeTcs Tpems peSibCOBBIMHU LENSIMH, 1BE U3 KOTOPHIX ONPEACIAIOT
MOIXOX 10€37a HEYETHOFO M HETHOTO HANpPABJIEHUS W ABIAIOTCH y4acT-
xamu npubmixenns. TpeTbs —kOpoTKasd, KOHTPOMPYeT (axTUdecKoe
IpOCIEOBaHue IOE3/1a Yepe3 nepees.

Tlepeesmnas curHaM3aliius BKJIFOYAETCA NpH OOECTOYMBAHNM BKINO-
HAIOIIErO pejie B, gBIAIOHIEroCs IMOBTOPUTENEM NOYTeBBIX pene HII]
u YIIl. Hasnauenne pene KT, BKIIOYEHHOTO BMecCTe ¢ pene B, u ero
KOHTaKTOB B 3TOH CXEME PACCMOTPEHO B ONHMCAHUH CXEMBI YNPABJICHUS
nepee3qHOi CHUrHanu3alveld Ha ABYXIYTHOM Y4YACTKE.

Pene HH v YH GukcupyIOT HANpaBNEHHE NBHXEHHS MOAXOMSIIETO
K nepee3ny moe3na U 0o0GecreynBalOT yCTAHOBNEHHBIM NOPAMOK padoTsi
cxeMsl cueta. Penie 1 u b1 cocraBasior cxemy cyeta U QUKCHPYIOT NHpo-
CHenOBaHUE 1oe3na yepe3 nepeesn. brnokupyromee pene 5 BhknroyaeT
CUTHAJM3alUI0 IOoCcHe NpOocienoBaHusa mnoe3na 3a nepeesdn. Pene bl u
b npu coBMecTHO# paboTte obecrnieunBaroT BBIIEPXKY BpeMeEHH, HEOOXO-
IVMYIO Ha BPEMS CJICIOBAHMS MO€3[1a 10 YYACTKy NMPUOIIIKEHHS BCTped-
noro Hampasnenns. Kpome t1oro, 61 u B o0ecneynBaroT BKJIFOYEHHE
CHFHAJM3AIMH 110 UCTEYECHHH BBIMEPKKM BPEMEHH, €ClM He Bo30ymurcs
nyTEBOE PeENe yyacTKa 3a Mepee3oM, NMOCNEe TOTO KaK y4acTok Oynmer
0cBOOOXIEH.

CxeMa ynpaBjieHHs HNepee3fHOM CUTHAJM3anuei paboTaeT TaKHM
obpaszom. Tlpu BeTynuieHUM moe3/a, CIeNYOMIEro B HEYETHOM HanpaBe-
HHMH, Ha y4acTok npubinixenns HII obecTounBaroTcs NyTEBOE peie
HII1, pene KT u B, n nepee3n 3akpbiBaeTcs. Yepe3 3aMKHYTHIR THLJIO-
BO# koHTAKT 21-23 pene HIIl (nosroputens HII) Bo3Oyxnaerca peie
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HH, puxcupys HEYeTHOE HAIPaBJIEHUE ABHKECHUA NOE37a, NOAXOAALIETO
K nepee3ny. Peine HH, Bo30yauBImCh, OyAET OCTABAThCA MOJ TOKOM HA
BpeMs ciiefoBaHud noe3na no yyactkam HII, II n YII. Korma noe3n
HaxonuTcs Ha yuactke [1, peixe HH nosyuaeT nuTaHHE NO OJIOKMPYrO-
ekt uenu: I16, 53-51 I1, 42-41 HH, 21-23 YH, obmoTtka pene HH, Mb.
IMocne ocroBoxaenns yyactka I pere HH nosiydaeT NUTaHUE N0 IENH:
I1B, 23-21 HII1, 12-11 I, 21-22 Y11, 21-23 YH, obmoTka perne HH,

MBE.
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CxeMma cueta W Oiokupylomero peie pabortaeT TakuM o0pa3oM.
HopmanbHo, npu oTcyTcTBUM noe3aa, peyie b1 u b waxoaarcs Ge3 Toka.
Ipu BCTymIeHnM moe3na Ha yvacTok npuOmbxenus HIT 3aMKHYTHIM
koHTakTtoM 31-32 pese HH noaroraBimBaeTcs [eNb NUTAHUA CYETYMKA
1. Korna ronosa moe3na 3aitMeT ydacTtok I, uepes xoutakt 31-33I1
WM €ro NOBTOPUTENS BO30ymuTCs peiie I, UpoOBepds NPH 3TOM CBO-
Gommocts yyacTka YJI1. 3aMkHYThI KOHTAKT 31-32 penie I moaroraBim-
BaeT ONOKMPYIOLIYIO NEnb IUTAaHHA Yepe3 ThIJIOBOM KOHTAKT 31-33 YII.
®ponToBoit koHTAKT 11-12 pere 1 mMOATOTaBIMBACT IENb 3apANa KOH-
nercatopa BKI1-3 u Bo30yxneuus pese bl.

IIpn 3austim yyactka YII pene 1 monyuaer nurauue no OIoKupyro-
HIelt neny Yepe3 ThIJIoBoi KOHTAKT 31-33 UI1. Bo Bpems nepeksioYeHus
KOHTaKTa pesie YII sxoppb pene I, uMerommit 3aMeqJieHHE Ha OTIYCKa-
HUE, HaXOIUTCA B BepxHeM mnonoxesud. Pene B u KT npomomkaroT
octaBaThca Oe3 Toka. Ilens muTaHMsa WX pa30opBaHa KOHTakTamu 11-12
pene II1 u 11-12 HIII.

Korpa noesn mosHOCTBIO NpocieayeT nepees3n U ocBOOOIUT y4acTok
I1, Bo3Oymutcs pene H1 u xorTakTOM 31-32 3aMKHET Lenb 3apsaa KOH-
mencatopa BK1-3 u Bo30yxaenus peie b1, OQHOBPEMEHHO PA30MKHYB
nens nuTanus pese 1. KonneHcatop nmonyyuT UMIyJIbCHBI 3apsf, Hpo-
ODKUTENLHOCTh KOTOPOIO ONpe/esiieTcs BpPeMeHEM 3aMENJICHHS Ha
oTnyckauue sxops pese 1. Pene ITIT (moBroputesis myrteBoro pese IT)
MMEET 3aMe/JICHHE Ha OTIyCKaHHE AKOpA npHMepHO 34 ¢ u obecneun-
BACT NMUTaHHE pejie 1 A0 3aHATHA Noe3moM y4actka YII.

Iens nutanus peste 51 npoxomuT uepe3 THIJIOBOW KOHTAaKT pesie b.
®pouroBeiMu KOHTakTamu 11-12 b1, 51-52 HH w 51-53 YII1 3ambl-
KaeTcsa nens nutanud pejie b u 3apsaga xonagencaropa bK4-5. Pene b,
BO30yIMBLICEH, KOHTAKTOM 51-53 oTkimouaeT oOMoT1Ky pesie 51 oT KOH-
nmencatopa 6K1-3. Pene b1 nocne HeGOJBIIOrO 3aMe/UIeHHS Ha OTIY-
CKaHUE FKOPA, CO3JABAEMOTO HUONOM, NOAKJIIOYEHHHIM NapaJuUIe/IbHO
00MOTKE, OTIYCTUT AKOPHh M KOHTAKTOM []-12 pa3opBeT menb OUTaHUA
pene b u xounencaropa bK4-5. Pene B OyneT HaxoaMThes MO TOKOM
Ha BpeMs paspsaa kogaeHcartopa. Ilocne paspsana KOHIEHCATOpa pejie
b oTnyckaeT AKOpb M THUIOBBIM KOHTAaKTOM 51-53 3aMpIkaeT LENb BO3-
Oyxaenusa pene b1, mocne vero nukna pabotsl pesie 51 u b nosTopsercs.

IMepuomunocTs paGoThl pene b1 u b npekpamiaercs nocie ocBobo-
xaexus ydactka YII, xorna xoutakToM 51-53 YII1 BeIkIrOYaeTCS OUTA-
nue pene 5. Ecmm nocne npociienoBanus mnoesma peie YII He
BO30YQUTCA MO ITPUYHMHE TOBPEXACHHS, TO NEPUOAUYHOCTh PaboThl perie
F1 u b 6yner npomopkathbes, OKa HANpskeHHe koHaeHcatopa HKI-3
Oyner obecmeynBaTh IPUTSIXKEHHE skopd peie Bl.
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Orau cBeTodopa U 3IBOHKH aKYCTUYECKOM CHTHAJM3AIHK BKJIOYArOT-
CA THUIOBHIMH KOHTAaKTaMH peyie ITB—TNOBTOPUTENS BKIIOYAOIIETO pe-
sie. B kauecTBe HATYMKA WUMIYALCOB HJI OCYINECTBIJICHUS MHTAHHUS CHMT-
HAJIbHLIX JIAMIT HUCHOJIb3VIOT MASATHUKOBBIM TPAaHCMHUTTED THna MT-2
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HopmanbHo IpH OTCYTCTBHH I10€3/1a Ha y4acTKe NPUOIIMKEHHS peie
I1B waxomuTcsa moa TOKOM. MasTHHUKOBHI TPAaHCMMTTEP H €ro IOBTO-
putens—pesne M naxonarca Oe3 toka. Konrakramu pese M mepekso-
YAIOTCSl CUTHAJLHBIC JIAMITHI NPH TOPEHWM HX B MHUTAIOLIEM PEXHME.
Kaxnpiit 13 1ByX KOHTakTOB pejic M, BKIIOYEHHBIH B [ellb NHTAHHA
JIaMIl, yOpaBJifeT ABYMS JIAaMIAMH, Pa3sMEIICHHBIMH Ha Pa3HbIX CBETO-
¢dopax: kouTakT 21-22-23 M —namnoit 1JI ceetodopa A u 2JI ceetodo-
pa b, a koutakt 41-42-43 —-npyroit mapoit samn. HopmaneHo npu o71-
CYTCTBHH TIO€31a Ha y4YacTKe HpUOIMKEHHS KaXas napa cBETO(OPHBIX
JIAMIN, BKJIOYEHHBIX INOCJENOBATENIEHO YEPE3 BHICOKOOMHYIO OOMOTKY
OTHEBOTO pelie, o0Tekaerca TokoM. brarogaps GonbioMy compoTHBIiIe-
HHIO OOMOTOK OTHEBBIX peJie TOK B LIENH JIAMII MaJl, 4ToObI obecneynTh
HAKaJI JIAMII, HO JOCTATOYEH [JI YACPKAHUA AKOPA pelic B MPUTAHYTOM
TIOJIOKEHHUH.

OrueBble pesie KOHTPOJMPYIOT HEJIOCTh HUTEH CBETOQOPHBIX JEAMII
U nepenaroT HHGOpManMoo 00 MX meperopaHuy Ha Oympxaidniyro craH-
LKIO [0 LENH JHCHETYEPCKOro KOHTPoJia. [Ipu nospexaeHun xots Obl
OIHOHN M000M aMIIBI 00ECTOYMBACTCA COOTBETCTBYIOIIEE OTHEBOE pene
M Ha CTaHIMIO TOAAETCd CHTHAJ O MOBPEXICHHH CBETO(GOPHBIX JIaMil.
[Toe3n, BcTynas Ha y4acTOK NPUOIIMKEHHS K Tepee3ly, o0ecToumBaeT
pene IIB.

@poHTOBHIMI KOHTakTaMu pesie 1B OTKMIOYAET pyenu JIaMil OT Bbl-
COKOOMHBIX OOMOTOK OTHEBBIX peJie M THUIOBHIMH KOHTAKTAMH ITOHKIO-
4aeT K HU3KOOMHbIM 0OMoTkam. Kontaktom 51-53 I1Bl BrmouaroTcs
MasTHUKOBBIA TpaHcMuTTep M pejie MT

Pene M pabGoraeT B MMIYJILCHOM pexXuMe 4epe3 (POHTOBOW KOH-
TakT pene MT Kourtaktom 21-22 M wmyntnpyercs jmamna 1JI ceerodo-
pa A, a TeuOBBIM 21-23 M —namna 2J1 csetodopa 5. Obe naper cur-
HaJbHBIX JlaMn paboTaroT aHajgorm4yHo. JlaMmbl mepee3gHbix cBeTOdO-
pOB TOPAT B MHUIAIOIIEM DEXKHME.
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JL1st noBbILIeHUs HE30MACHOCTH ABIXEHUS MOE3A0B U 4BTOTPAHCIIOPTA TIPUMEHSIIOT YCTPOH-
cTBa 3arpaxacHus Y3I1. Taxue ycrpoiicTa npeacTaBnsioT co6od NOTbEMHbIE METAIIMUYECKHE
IUIUTBI, MIEPETOPAKUBAIOINUE B MOJHATOM MOJOKEHHU IBE 110J10CH] ABHXCHUS [l aBTOTPAHC-
TOPT4 ¢ KAXIOH CTOPOHBI MCpCe3fia, YTO MPHBOAHT K OOS34TeNbHOH OCTAHOBKE MEpEl 3aKphi-
TbIM 1I€PEE310M.

IMpyu BCTYIIEHNH TTOE3d HY YY4CTOK NPUO/IDKEHUA K nepeesiy (puc. 6.14) B peneiitoM imxady
nepee3IHol CHIrHATM3auuu obecTounBaercs pese [1B, BIOTIOYAIOTCS KpacHbIe MUTAIONIME OTHH Mepe-
e3aHbIX cBeTodopos. C BbitepKKoi BpeMeHH obectouuBactes pene BM 1 ormyckatores 6pychst mar-
6aymoB. B penelinom uikady V31T Brmiotaerces peste ITB uepes ThinoBbie KOHTAKTEI PElIC TOBTOPHTE-
neit I1B1 u TIB2. pacnionokeHHbIX B penefiHoMm wixady mnepeesaHol curnanusanuu. Ilocne
obectounBanus perie BM cpabaTsiBaer penle BKILIOUEHHS 3arpaxaoero ycrpoictsa BY 3 1 dpuxk-
oHHoe penie @ (puc. 6.15). Yepes 3 ¢ cpabarsiBaer 610K BblIepkKH Bpemenu BBB, Ha Bbixoae
KOTOPOTO BKJTIOUAETCS pesie YIpABJICHHs MOIbeMOM KpbILieK 3arpaxkaatolux yerposicts YI1. Yepes
KOHTaKThl cpaboTasliero pene YII u pene BY3 srimousercs meanenHoaekicteytomee penc BY3M
(cM. puc. 6.14).
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Puc. 1.7. CrpyktypHas cxema [1AB ju1st 0OIHONYTHOTO Neperoxa
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VYnpaBneHue KaKAbIM H3 YEThIPEX HIEKTPONPHBOIOB [t MOXBEMA WIH ONYCKAHHS KPbILIEK
3arpaKIalolyX YCTPOHCTB BHITTONHSET cxeMa myckoBbix pese I1C w IMINC ans xaxaoro anextpo-
npuBoaa (puc. 6.16).
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Puc. 6.14. Cxema Bkmiouenus pene B PLI ycTpoiicTs 3arpaxaeHus nepeesia
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Bximoyenune pene HIIC u TTC npoucxoaut
mocne cpabatsiBanus pene ©. Ho pns Brtoue-
Hu peyie [TIC neo6x0mMo TaxoKe IpOBEPHTH OT-
CYTCTBHE ABTOTPAHCIIOPTA B 30HC OOHAPYKEHHs
aBToCcpe/CTB. [List 31UX Lierieif TPUMEHSTIOT TaTuH-
ku obuapyxeuus Tpancnopra K3K. Kaxabii w3
YeThIPEX JaTYHKOB CTYKHT [UIS KOHTPOMA 3aHf-
THs1 30HBI OJJHOH KPBIIIKH 3arpaXXIAIOLIEro YCT-
poiictBa. TIpuHIMIT IeHCTBHS yIbTPa3ByKOBOIO
garunka K3K ocHoBaH Ha nokaumu yieTpassy-
KOBBIMM WMITYJIbCAMH 30HbI KOHTPOJIS KPBILLKH ¢
rnocieayoLIeit BpeMeHHOH 06paboTkoit oTpaxen-
HBIX CHTHAJIOB. JlaTuMK HMeeT IBa BBIXOIA, KOTO-
pble CBS3aHBI € AEKTPOMATHUTHBIM petle B 6a3o-
BoM brioke korTpons BBK. Onno pene BomrogaeTcst
TIPH TOSIBICHHH OTPAXEHHOTI'O CHIHAJIA, IPyroe
06eCcTOUMBAETCS MPH BOSHMKHOBEHHH HEHCIIPABHO-
crv patyuka. [Turanue natumka obecricyuBacTcst
MOCTOSIHHBIM TOKOM HalpsbkenveM 40 B, nocry-
natommM 13 BBK. KonTposbs oTcyTeTBus aBTO-
MAIHHBI OCYIIECTBIIACTCS (PPOHTOBBIMH KOHTAK-
Tamu pere 1P3K—4P3K. 1 pene nony4aior
MHTaHHE OT O6IOKAa KOHTPOMNS TPAHCIIOPTHOIO

2P3K

4P3K

BY3IM

1P3K}

IPB 11

3PB 11
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cpencrea BBK. Pene IPH—4PH cpabatsiBator IP3K CIP3KM
TIPH HAJIMYHH HATIPSDKEHHS Hd KOHTPOJIBHBIX Bbl-
xomax BBK.

TMocre cpabatsiBanns peac HITC u ITIC Beex
3arpaJnTeNbHbIX 30H Uepe3 HX KOHTAKTHI Moja-
eTCsl THTAHHE H4 IBHIATENH 31eKTPOIPHBOIOB
(puc. 6.17). Ha 31OM PHCYHKE NOKA3aHbI CXeMbI
BKJIOYEHHSI ABUraTelled NIEKTPOLPHBO/IOB ISt
314 VY3 B reuenue 4 ¢ kpbituku Y3 nogHUMAa-
IOTCS, 3aHHMAIOT 3arpaXxI4ioLIHe MOJOXKeHH S,
MPeMSITCTBYIOLINE BCTYIUIEHUIO d BTOTPAHCIIOPTA
Ha TIepee3/. BolKiouele IBUraTeici AMeKTpo-
TPHBOIOB TOCIIE TIOIbEMA KpbIlLeK Y3 ocylie-
CTBIISIETCA PAOOYNMH KOHTAKTAMH aBToNepekmodatens. Ecan kpbiuks Y3 He MOryT 6bITh omHs-
Tbl MITH OIIYILEHBI W3-3d HATHUMS NPENSTCTBHSA, IBHIATCIH IEKTPOIPUBONOB paboTaoT Ha
tpukmio. Beronouenne pene HITC u nBuraTenelt ocyecTBrsercs KOHTAKTaMH penc D, uMeroliie-
O 3aMe/UIEHUe Ha OTIIyCKaHHUE skopst 6—8 c.

B crnyuae nosiBeHMs aBTOMALLMHBI B 30He Y3, HATIpAMeP Ha Bble3/ie ¢ nepeesa Y31 win VY33 B
MOMEHT NoAbeMa KPbIUKH Y3, mporcxoaut obecrounBanue pene 1P3K (3P3K) u MeancHHOmeH-
creytomero nosroputens 1P3KM umn 3P3KM (cm. puc. 6.15). Uepes coOTBETCTBYIOLIME KOHTAK-
ThI ITHX peJie Ha KOHIEHCATOP MOANMUTKK pesie P NOCTYlAeT KPATKOBPEMCHHBIH 3apsil, 10CTATOY-
HBIH JUIS yjAePXKaHUs SKOPS 3TOTO pelle B NPUTSIHYTOM TIONOXKEHHH HA BPeMs pabOThl ABHraTens
3IeKTPONPHBOAA Ul onmycKanus Kpbimku Y3, Pene 1TITIC (3TI1C) nonyyaer nuranne npsmoit
TOTSIPHOCTH H TepebpackiBaeT CBOH AKOPs: Kpblika Y3 otyckaercs. [Tocne ocBoOGoXICHUS Matun-
Hoii 30Hb1 V3 cpabartsisator pene 1P3K (3P3K), monyuator nutanue pene 1P3KM (3P3KM). Kon-
JIEHCATOP TIOANMTKM penie O kpaTKOBpeMEHHO MOIYYAET 3apsill, HeOOXOMMMBIH VIS TIOIEPKAHUL
pene © BO BKJIIOHUEHHOM COCTOSHMHM Ha BpEMs! pabOTbI ABHTATENs JJIEKTPONPUBOIA TSl TOAbeMa
kpbiiika Y3, Yepes dpontopoit koHTakT penc 1P3K (3P3K) pese 1TITIC (3III1C) nonyvaer nura-

2P3KM

43K

Puc. 6.15. Cxema BK:TI0YeHHs GPHEIHOUNIOTO
penc @ u pene [P3AKM—4P3KM
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HHe 0OpaTHOM HONAPHOCTH M NMEPEKIII0YAET CBOH MONMPU30BAHHbIN SKOPh B LENH ABUrATENS B
MPOTUBOMONOXHOE HMONOXKEHHE: KPBIKa Y3 MoXHUMAEeTCH.

Tlocne mpocnenoBanua moe3na Yepes nepees3n B peneiinoM mxady ATIC BeixiouaeTcs pene
I1B, a B penefinom mxady Y3I1 Beikmouaercs pene BY3. Yepes To110Boii kouTaxT pene BY3 u
(poHTOBOH KOHTaKT MeJleHHOelcTByoero pene BY3M nonyuaer nutaune pene @. Pene
1TINC—A4IIIIC nonyyaloT nuTanue npaMoi nonapuoctd. Cpabatsiatot pene 1HITC—4HIIC.
O6pa3yrorca paboune Lel paboTel ANIeKTPOABUraTellel [UTf ollyckanus kpoiex Y3, [Tocrne omyc-
KallMs KpBINIeK BKIIOYAIOTCS KoHTpoabuble pede 1TTK—4T1K, uepes 3aMKHyBIIMEeCS KOHTAKTHI
KOTOpPHIX 00pa3yeTcd Lenb BKIIoUeHus pene Y1, V2 B peneiinom mxady ATIC. bpycbs mnaréay-
MOB IIOJHHMAIOTCA H BEIKIIIOYAIOTCH KPACHBIC OTHM NEPEC3IHEBIX CBCTOd)OpOB.
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VipasieHHe JONONHUTENLHBIME TOKA3aHWAMH TIPEJBXOAHOIO CBETO(Opa B BUIE KEITOrO
WITH 3EIEHOTO MBIAIOIUX OTHel obecneunpaercs no nuHeitHoi nem 3C —03C, B kOTOPYIO BKITIO-
9YeHO CHIHANIbHOE pelle XKEeNTOro u 3eneHoro muraromux orueil 3C (puc. 5.2). B 31y xe nens Ha
CTAHIIMM BKJIIOYCHO M3BECTHTENbHOE pette H2WTT, KOHTpompytolilee BTOPOi yuacTok Tpu6mu-
xenus 2YTL. B uens ussemenns M1, OU1 skiroden u3sectutens npuGmibkenns HUTL, xkoTopeim
KOHTPOJMPYCTCA MPUOIMIKCIUC MTOe3Ia.

B peneiinom mikacdy npeasxommoro cBerodopa 1 (cM. puc. 5.2) ycTaHaBIMBAIOTCH CIEAYIOIIHE pere:

3C (KMII-750) — curuansHoe pene XeNToro M 3eMeBOro MUralonidX OrHeH;

3C1 (HMII1-400) — noetoputens pene 3C;

M (HMIILL2-400) — muratolwee penc;

KM (AHILI2-520) — KOHTPOILLOE MUIAIOLIEE PENC;

K, 3 (AHLLIS-1230) -- curHanshbie pene;

XK1 (AHIIIM2-620) — noBTopuTeNs curHamsHoro pere XK; -

K2, K3 (HMIIIM1-360) — noBTOpHTE!b CHTHAMBHOTO pene XK,

PO, O. O (AOLLI2-180/0,45) — oruesbIe pene:

T (TII-65B) — TpaHCMATTEPHOC PEIE:

H (KILH-80) — pesie HaTpaBieHHs:

ITH (HMIII1-400) — nosTopuTens pesie HANpasiIeHHs;

HIT (KM - 750) — n3BecTHTENb NPHOTHXEHNS,

HTTI (HMI1IM4-250) — nosTopuTens peie MIT;

AT (THI-65B) — monomHuTensHOe TPAHCMUTTEPHOE Pelie;

MNAT (HMIILI2-400) — nepexkmouaioee peae JT.
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CocrosHHC UeneH cxeMbl COOTBETCTBYET YCTAHOBIIEHHOMY HEUETHOMY HAMPABIIEHHIO JBHKEHHS.

B ciydac ropenms Ha cBerodope H kpacroro orus (rosutiust 1) penbcosas Lienb NepBoro y4acTka
npubmokenus 1 Y11 kompyercs xomom KX (puc. 5.3). Ha curHanbHo#i ycrasoBke | (eM. puc 5.2) B
pexave kona KK pabortaer mMmmyimcHoe nyteBoe pevte M, Yepes meltMgpatop Bo30Yy»KaaeTcs cui-
HasbHoe pente K, a 3atem ero nosroputenu penc XK1, XK2, XK3. Ha cserodope | cosnaerca uens
TOPEHHS JIAMITbI XKEIITOr0 OTHA U BO30YXKICHUS OIHEBOI'O pefle paspellidioluX orHel PO:

€X12- R~ JICH - ITH - KM -0~ %3 - 3C1 - 3K - K2 - MCX.

B 310t iienu TeutosbIM kKoHTaKTOM [TH nposepsieTces yeraHOBNEHHOE HEUeTHOE HAMpAaBIeHHE IBH-
XEHMSI, ThLTOBBIM KOHTaKTOM penie KM —pa60Ta koMIUTeKTa MUTaHus, (HPOHTOBBIM KOHTAKTOM pele
K2 — coboagHoe cocTosmue yuactka npubmnkerns 1 YI1. Peirscosas uers yuactka 2VIT komgupyer-
cs1 kojtoM 2K: .

M-%2,,,—3C1 ~KM - K2 -TIH -3CI - 3 - 81 - 716U [T

[leperopanne namrisl KEITOTO OTHA Ha cBeTo(ope | HE BLI3OBET M3MEHCHHUS KOTHPOBAHHS
ydacTka 2YT1. .

B cityuae ycT4HOBKH MaplipyTa Ha GOKOBOM myTh NO CTPeIOMHbIM NMePeBOIaM OOBIYHON Map-
KM KPECTOBHHBI HA BXOIHOM CBETO(OPE BIUTIOUAIOTCS J18A XENTBIX OTHSA (MO3MLMS 2) WIM IBA
JKEIITBIX OTHSL, M3 HUX BEPXHUI Muralommii (cM. puc. 5.3). KonupoBadue yuacTka IpUOIIDKCHUS
LI 6yner ocywecTBasiThest kogoM XK oT Bxoanoro cerodopa H. Y cetoopa 1 (em. puc. 5.2)
B PeXHUMe 3TOro Kojla paboTaeT HMnyIbcHOe nyTesoe pene W, depes netundparop Bo30yxIaw0T-
cs curnansibic pete XK, XK1, XK2, K3 u pene 3.

Pene 3C na curHanbHOM ycranoBKe | HAXOAUTCS B BBIKIFOUEHHOM COCTOSHHMH, TAK KaK JIHHEH-
Has yenb 3C—O03C pazoMkHyTa KOHTAKTaMH MapiupyTHOro pene HTM 1 u orneBoro pene sene-
Ho# nonocet H3IMO (puc. 5.4). ®porToskiMU KOHTAKTaMH pelte K2 U 3 3aMbIKACICS 1IETb UM-
NYJIbCHOrO MUTAHHMS MUTArOILCTO peste M(cM. puc. 5. 2):

- Ky~ K2~ 3 -

R4 - 72-4FU - M.





image391.jpeg
B30l oJoHHAWadoU WMgodUN0IrgoLde HOHhRHEXSAL HOHLALXASY MMEOHBIOA HOHIIBHIND HOHTOXETadIl BIWAX)) ‘7°C "OUd

I rdodoragd [T1d

214 0€C 7L Nw.m

0TX0)

St 0/081

o[ 0 XOW
e :
o] O b E 3
=t A\ dTI0V HOY!
— g
. 4 052
XED 4 XOW N DI HL PINTTUA Hi, o
| W /_dﬂ oM o W
| |
i VLIU ]
_ NI — .
360 _ RHC K]
; e OF, 7%
| urr Yuu 1 2 M ur £€-11
. " | mud !
5 _ X v Wi TIT e _
; e 1-L1 CLIH -
7 Te) i £X0 S 0  ot= s 0SL [ Mo
_ o 1 f wlo gr . X D] _
1% ! %4 Juu urr (5 T il @ : n
_ SO®—| g |
1
il
UA¥ % AT
AAY s

o
>
>
~N

E Ko




image392.png
[Monyuenye paBHOMEPIIOTO MUIAHHS IOCTHTACTCS 3aMEIEHHEM HA OTIYCKAHHUE SKOPS pene M.
Hnst nonyyenus 3aMeienus peste M Ha oTnyckaHue sikopst B MaJIbix HHTepBanax koga XK omna ero
0DMOTK HIYHTHPYeTCs COOCTBEHHBIM (PPOHTOBBIM KOHTAKTOM, H OHO PaboTaet B UMITYJILCHOM
pexuMe ¢ yactoToit 40 nepuosos B MuHyTy. MMnynscnas paGota muraroniero petie M koHTposu-
PYeTCs KOHTPOIIbHBIM MHralomum pene KM, BKITIOUCHHBIM 110 CXeMe KOHJIEHCATOPHOTO IellHdppa-
Topa. [lepexnmrouasi KOHTAKT B 1IENH JIAMITbi CBETOGOPa perie M BKITFOUAET OCTIENOBATENBHO ¢ TaM-
NOH HIM HU3KOOMHYIO 06MOTKy pene PO (0,45 Owm), npu 3ToM namna rOpHT uitn 0be —
BBICOKOOMHY!O (180 OM) H HU3KOOMHYIO, IPH 3TOM JIaMITa raclieT.

PenbcoBas uens BToporo yuacrka nputmikenus 2VTI1 koaupyeres KogoM 3 o uemns:

M- 32;; - PO—KM — K2 - ITH - 3C1 -3 ~[[- R - 82-4BU - M.

B e konuposanus hponToBbiM KOHTAKTOM pene PO npoBepsieTest BKIIOUMEHHE pa3pelaio-
LIEr0 OTHS Ha cBeTohope, HpOHTOBLIM KOHTakTOM peitle KM — paBora KoMIUIEKTa MHTaHUs,
bpouToBbiM KOHTaKTOM pene K2 - cBoGonHOe cocTosHue y4actka 1YI1. TIpu neperopauu
JIAMIIbI JKENTOro MMIAKOIIEro OrHsA BBIUIIOuaeTest orneBoe pele PO u BMecTo xona 3 B penbco-
BYIO 11enb yyactka 2VT1 GyneT nepenaBarhes Ko XK.

B cnyuae yeraHOBKH MapLIpyTa [0 CIPeiOYHbIM MEPCBOIAM IONOTOR MAPKH KPECTOBWHbL HA BXO/-
HOM CBETO(HOPE MOTYT FOPCTh OI'HM, NOKA3aHHBIE HA pHC. 5.3 (nosuumst 3). [opetue 3¢CHON NOIOCH
KOHTponupyercst orHeBbiM perie H3IMO. [o mumesinoit nenn 3C—O03C TokoM 0bpaTHoN nonspHoc-
TH BO30YXIaeTcst cHTHaNbHOE pene 3C JKeNTOro U 3eeHOro MUTAIOLIMX OTHel (oM. puc. 5.4 1 5.2):

U gy, - H3TIO - HEM1 - APY — HIWTI - nposod O3C - 3 — 30~ K3 — nposed 3C ~

~HIWT - HPY - HI'MI - H3MO - JIM1,,,, .
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YYACTKH, KOTOPHIE OrPaXAAlOTC aBTOMATHHECKH ACHCTBYIOMMH CBeTOGOPAMH, MOKA3AHHUS KO-
TOPBIX U3MEHSIOTCS B 3aBUCUMOCTH OT MECT4 HaX0XKIEHHA Noe31d. ABTOOOKMPOBKY IIPUMEHSIOT
KaK Ha OZIHOMYTHBIX, TAK W HA MHOTOIYTHBIX Y4acTKaxX MpH mo00M BHJle TATH. /11 NOBLIEHHS
DE30ITaCHOCTH ABUKEHHS MOE3I0B NPH HEGNATONPHSTHBIX YCIIOBHSX BUIHMOCTH aBTOOIOKHPOBKA
JIOMIONHSAETCS YCTPOHCTBAMH aBTOMATHYECKOH JIOKOMOTHBHOM CHTHAIU3ALMH ¥ ABTOCTONOM. YCT-
poticrBa AJIC HCNoOnb3y1OT M KaK CAMOCTOSTENBHOE CPEJICTBO MHTEPBAILHOTO PETYJIMPOBAHUS
TIBIDKEHHS T10€3/I0B ITPH OTCYTCTBHH MPoxoaHbIX ceerodopos (AJICO). ITpu apTob10kHPOBKE HC-
HOAB3YIOTCH YCTPOHCTBA JUCHETHEPCKOTO KOHTPOII, KOTOPHIE NpeIHa3sHaueHsl /I 1aqu uHpop-
MALMK [0e3THOMY AMCTIETIEPY O ABHKEHWH [10€3/0B IO IEPEroHaM, COCTOSHUM BXOAHBIX U BbI-
XOIHBIX CBeTOGOpPOB, 3aHATOCTH TNIABHBIX ¥ IIPHEMO-OTIPABOYHBILIX MyTeH CTaHLUH U
YCTAHOBJIEHHOM HAIIpaBJ/IeHWH ABHXKCHHSA HA OXHONMYTHOM Neperore. KoRTponbHas ungopmanns
C CHTHAJILHBIX YCTAHOBOK H [IEPEE3/I0B CHAUANIA ITePelACTCs Ha CTAHIIHIO, a C IPOMEXKYTOYHBIX CTAH-
LMi{ Ha LEHTPATbHBIH ITOCT I0e3HOr0 qucieTdepa. JlekypHble NPOMEXKYTOUHbIX CTAHLMIN HMEIOT
BO3MOXHOCTB HE TOJILKO CIEIUTD 32 IBHKEHUEM [TOE3I0B, HO U KOHTPOJIHPOBATEL paﬁory YCTPOHCTB
4BTOGIOKUPOBKH ¥ aBTOMATHYECKO# NepeesTHON CHrHAM3AIIH.

Ilepeesanr 000pynyI0T aBTOMaTHIECKUMH YCTPOHCTBAMH OrpaMIeHHs (aBTOMaanecxan ne-
pee3aHas CHrHAIM3aiMs C aBTOUUIAr6ayMaMu) I CBOEBPEMEHHOTO 3aKphITHS Iepeesa NPy
NpUONKWAKEHHHN K HeMy TOe3/1a U OTKPBITH NEPee3/ia 10Ce OCBOOOMIEHHS ero Moe3IoM.,

B 3aBUCHMOCTH OT HaIEKHOCTY MMEKTPOCHAGKEHHS W POJA TATH MPUMEHAIOT aBTOOIOKH-
POBKY 11OCTOSHHOTO U [IEpeMEHHOT0O TOKa. ABTOOIOKMPOBKY IIOCTOSHHOTO TOKa CTPOSAT ¢ IPH-
MEHEHHEM UMITYTBCHBIX PELCOBHIX lIENeH MOCTOAHHOrO TOKA, MPH NOMOIIN KOTOPEIX KOHTPO-
JIMpYeTCcsl COCTOSIHUE OIOK-YUAcTKOB (CBOOOIEH, 3aHAT) H LETOCTHOCTD PENbCOBLIX HUTEH MyTH
y4acTka, JI71s1 KOHTPOMIS COCTOSHHSA [IBYX WIH TpeX ONOK-y4acTKOB HCTIONB3YIOT ABYXIIPOBOIHbIE
JuHeliHble nend. MMnyinbcHas aBTOGIOKHPOBKA NOCTOSHHOIO TOKa obnaaeT HEroCTaTOYHOM
TOMEXO03aLIUIIERHOCTHIO OT OMACHBIX U MELIAIOIHX BIWSHHH TArOBOIO TOKA, [109TOMY €€ HENb3st
NPUMEHATD [P MEKTPOTATE.
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CurnansHoc pere 3C GpOHTOBBIM KOHTAKTOM HEHTPATbHOrO IKOPS M NepeBeICHHBIM KOH-
TAKTOM MMOJISIPH30BAHHOrO AKOPA BKIIOUaeT nosTopuTens 3C1 U Murarowee peie M. B pesbco-
sy10 terb 1YIT or Bxoanoro caerodropa nepenaercs koa XK, ot koroporo y ceerotopa 1 pabora-
et pene Y, uepes gemndparop Bo3byxgaiorcs pene X u ero mosTopuTenu, a pene 3 He
BO3OYyX)aaeTcs.

B xomriuiekTe Muranms penie M rojxiodacres uepe3 ¢gpoHTosoil kouTakt XK2 1 nepeseacHHBIR
KOHTAKT rosspusoBanHoro akops pene 3C k maite X2 KI1T. Konrponsroe Muratouiee pere KM
MOJIyYaeT MUTAHKE Yepe3 KOHAEHCATOPHBIH en(paTop 1 HAXOOUTCA B BO30YKICHHOM COCTOSHHM.
Kounrakramu pene KM, M, K2 n 3C1 co3naercs uelb IUTAHNS J1AMITbi 3€JIEHOTO OTHS B MUTAKOIIEM
pexme. PPOHTOBBIM KOHTAKTOM pene M 8 LeTlb J1aMITBI [TOAKITIOHAETCS HU3KOOMHAasi 0OMOTKA pete
PO — nmamma roput, THUIOBBIM KOHTAKTOM penie M BBICOKOOMHAS W HU3KOOMHas 00MoTkH pesie PO
BKJIHOYAIOTCH TIOCIEHOBATEILHO — JIAMITa He roput. Ydacrok 2YI1 komupyercsa konoM 3:

M-32,,—PO—-KM -2 —-1H -3Cl ~[[]- R4 - 72-4BH - M.,

TMeperopanye TaMIIbt 3€1€HOTO OTHS BEI30BET H3MEHeHHE KO/1A B LIETIM KoAMpoBanust yuactka 2YTI.
B curuansHoi nerm spICTiounTCs orHesoe pene PO # cBOUM ThUI0BBIM KOHTAKTOM HOJKTIOYHT KOH-
TaKT WaiOs 2K2 B 1ers nuTanus TpaHcMHTTepHOTO peite T. Penbcosas uers 2YT1 Gyger komipo-
BarTkCs KogoM K.

B cnyyae ycraHOBKH MAplupyTa Ha IVIABHBIH IIyTh H4 BXO/HOM CBETO(IOPC 3aTOPAKOTCH OTHH B
COOTBETCTBUH C pHC. 5.3 (rosutmn 4, 5). Y ceetodopa 1 pene 3C Bo30YXA4€TCS TOKOM 1IPAMON TTO-
nspuocty o ner 3C, O3C (cM. puc. 5.4) depes dporTossie konTakTel H'MI1, HPY, HIUIT, 3atem
B030yKaaercs cro mosTopHTenb 3C1, KOLITAKTOM KOTOPOTO BhIOHPAETCA /1aMITa 3eIeHOTO OTHS Ha
cgetodrope 1.

Pene U yuactka 1 YT1 paboraer 8 koze 3 (XK), 1 uepes selungparop BKTIIOYAIOTCA CHTHABbHBIE pesie 2K,
K1, X2, 33, pene 3 seimoyero. KoMiutekT MUTaHUA He BIiouaeTes, Ha ceetodope 1 3aropaercd 1am-
114 3CNIEHOTO O1'Hsl, LIETTh BKITIOYEHUsI KOTOPOH TIpOXOIUT YeEpes HU3KOOMHYI0 0OMoTky pene PO # ¢ipon-
ToBOM koHTaKT nogTopurens 3C1. Penmbcosast uenb 2YTT komipyeres konoM 3. [pn neperopatiy samris
3e5IeHoro orHs pa ceetodope 1 KoauporaHUe peIbeoBoi ey 2YT1 He MBMCHSCTCS.
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PaccMOTpUM HEKOTOPHIE OTKA3bI B paboTe CXEMBI YBA3KH.

Hapyiuenie HenocTHOCTH HATCH NTAMIT 3e/1eHON 11010CH! MTPUBOAMT K BHIKTIOUCHUIO OTHEBOTO
pene H3I1O, xoropoe, pa3oMKHYB GpOHTOBBIC KOHTAKTHI, OOPHIBAET Lerb NuTauus peine 3C. 3a-
Tem soikTodaercs pese 3C 1, KoTopoe ThUI0BbIM KOHTAKTOM 3aMBIKAET ellb JIAMIIbI XKEITOro OrHs.
Muratoiee pene M HauMH4eT NOTY4ATH TUTAHME 110 UEMNH 4epe3 QPOHTOBBIC KOHTAKTHI CUTHANb-
Hoix pene 2K2 u 3. Ha ceetodope 1 BMecTo 3e/1eHOT0 MHTAIOLIEro OTHS 3arOpUTCS JKENTHIN MUTA0-
K OrOHb, TPeOYIONMI YMCHBIIEHHA CKOPOCTH IBUXCHUA.

B cnyuae ropenns Ha ceroope 1 3eIeHOT0 MHUIaloLIEro orHsA X HEUCIIPABHOCTH KOHTPOJILHOMO
Muraiouero pese KM u muraiouiero pene M soikimountes pene 3C1. Ha ceetodope 1 simodaer-
€1 KENTHIH Oroub, ropsuMii posubiM ceetoM. Koauporaune ygacrka 2YTT w3menntes n Oyner
OCYLIECTBIAThCA KosoM JK BMecTo kofa 3.

JluTensHOE 3aMbiKaHHe GPOHTOBOIO KOHTAKTA MHraiomero peie M npu ropenud Ha cge-
Todope | 3eMeHoro MUralomCero Oris NPUBOANT K TOPEHUIO JIAMITHL 3e/ICHOrO OTHS POBHBIM
CBETOM, TO €CTh BKIIOYeHHIO DoJlee paspelnalomero mokasaHus, 4To Mo ycIoBHAM 6e30omacHo-
cTH HegomycThmo. Mckmiouenne 3Toro 0Tka3a BINONHAETCA Ciefyloumm obpasom. Kounrak-
TaMH MHTalomero perne M BeikatodaeTcs pene KM, koropoe BEIKIIOYAET MOBTOPHTENb CHI-
Hansuoro pene 3CL. TeinoBbim koHTakToM pene 3C1 3eneubiif oroHp Mepeknouaercs Ha
wenTeiit. XKenTwiit oroub 6yaeT ropets poBHBIM ceeToM. Koanposanue yuactka 2YII Oymer
ocyecTsnaThea kogoM XK.

IMpubnnxenue nocsaa K CTAHUMM OPH TPEX3HAYHON CHTHAIM3AUNN KOHTPOIUPYIOT U3BECTH-
Tenu mpubnuxennss — peie HUIL, HIWIT n H2UTI (cM. puc. 5.4). 3anATHe moe3 oM BTOPOro
yuactka npubmixenns 2YTI NpUBOAMT K BBIKIIIOYEHHIO BCex CUrHANBHBIX pere XK, XK1, K2, X3,
3 u 31, ycranosnenHbIx B peneiiHom wkady caerodopa 3 (B cxeMe He MokazaHo). PasMbIkanue
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thporTOBOrO KOHTaKTa perie 2K3 NMPUBOMHT K BhIKITIOUCHITO W3BeCTATENA Mpub:mnkenns — pene UIT u
cro nosroputens M1 Ha curvansholl yeranoskel (cM. puc.5.2). TrumossmMu kodTakTamu pene UIT1
NEPEKITIoYaeTCs MMOJIPHOCTE ToKa Lenu uspertenmns M11—OM 1 ¢ npamoit Ha odpaTtiylo.

Ha nocty 311 cramiuu B 1elb U3BenIeHU BKIOUCHO m3sectuTenbuoe pene HUIT (em. puc. 5.4).
Pene HUTIT nepeximouaeT Noaspu30BaHHBIN SKOPh B [IEPEBCICHHOE NOTOKEHNC U BhIKITIOYAET H3BECTH-
Teis H2UTL, ThiioBbiM KOHTAKTOM KOTOPOTO Ha TaBMI0 BKIIOUAETCS KPACIIAS NAMITd 3aHITOCTH BTOPO-
O YYACTKA NPHOJIMKEHHSA ¥ OTKIIOYaeTcs Gertast, KOHTPOIMPYIOLIas €10 CBOGOIHOE COCTOAHUE.

3aHATHE 110€300M NEPBOTO YYACTKa NMPUOIHKEHHS IPUBOIUT K BhIKITIOUCHHIO CHI'HATTBHBIX PEJIC
K, K1, K2, K3 Ha curHaipHOH yeraHoBke | (cM, puc. 5.2). Koutaktamu pene 2K3 pasmbikaerca
nuTanue ueny uiseiennst M1—OHI, u na nocty DL (cM. puc. 5.4) BHIUTIOUAETC H3BECTHTEND TIPH-
Bmnxennst HUTT u ero nosroputens HIUILL Kourakramu pene H1MIT Ha 1abno BKITIOYaeTcs Kpac-
Has TaMIIa 3aHATOCTY [IEPBOrO Y4acTka npubmKeHHs U BHIKTIOuaeTcs Oenasi, KOHTPOIMPYIOLuas
ero cBobomHoe cocrosrue. TrutossiMu konTakTamu H1MWIT B muueitnyio uens 3C—O3C nomxmoda-
eTcs U3BECTUTENb BTOPOTo yuacTka npudbmmxeHms pesic H2MUTL. TIpu ocBo60x1€HHH BTOPOTO yHac-
Tka npubnmkenns peie H2UTT Bo36yxnaerca ot ucrounuka JII, JIM ceerogopa 1 gepe3 dpponto-
Bhie KOHTaKThI pee UI11 u TeUTOBBIE KOHTAKTH pene 2K3 (cM. pHc. 5.2). OPOHTOBLIM KOHTAKTOM
H2UI1 ra Tabno Brmoyaercs benast iamna ceoboaHocty yuacrka 211, a kpacHas — racuer. Hpu
0cBODOXK/IEHM IEPBOTO YYACTKA NIPHOMKEHNS BOCCTAHABNMBAETCs paboTa penbcopoii uenu 1YL
Pene M va curianbuoi yeranoske 1 pa6oraer B xone KOK. Iocrne nemundpuposatuns kona Bo3Gyx-
HAarotcst pesie K H ero noBroputeii. 3aMbikaercs uers U, OM 1, u pene HUIT Bos6yxmaerca TOKOM
npsMoit nomstpHocTy. Cpadatsibaer pene H1MIL, korrakToMm KoToporo Ha Tabmo 3aropaerca Genmas
M racueT KpacHas J1aMIia 3aHsTOCTH TICPBOTO yyacTka npubmmkenvs 1VT1
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Cxema yesasku 0OHOMYMHOU G6MOGAOKUPOEKY NEPEMEHHOZO0 MOKA O CIMAHKUOHHBIMU YCMPOi-
cmeéavu. J1715 ynpaieHNs XelThIM WITH 3elIellbIM MUTaIoIMM OTHeM Herorb3yeTcst pene 3C, BKITIo-
yeHHoe B e H3C—HO3C. Ha cranumu k uenn 3C—03C noaxaroucHo pese H2UIT, xoHtpo-
IUpylollee BTOPOH ydacTok mpubiamkennd. M3secturens npubamkenns HUII sxmoven B
nmnHeilnyio wene HU- HOM. Coctosnne neneit cxeMsl (puc. 5.6) COOTBETCTBYET yCTAaHOBJIEHHO-
My He4eTHOMY HaMpaBieHHIo asuxkeHns. Ha cnapennoit curHanbHolt yeranoske 1/8 cserogop |
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BKJIIOYEH, 4 CBeTO(OP 8 BBIKITIOUEH.

ITpyn oTcyTCTBHM YCTAHOBKM MaplupyTa NMpHeMa Ha BXoxHOM cBetodope H ropur xpacHsrii
oroub. B penbcoByio tens 1TTIT noceutaercs xoa KX, 0T KOTOPOro Ha cHTHaIbHOH YCTAHOBKE
1/8 paboraer pene 2U, a uepes nemmndparop Bo3OyxaaeTcs cUrHanbHoe pene XK H ero nosro-
prremu XK1, XK2, XK3, XK4. Pene 3C He nosnyyaer nHTaHNSA €O CTOPOHBI CTAHIMHA M HAXOANTCA B
obectogeHHOM cocTosiuui. Ha cBeTodope 1 ropur xenrhiii OrOHb 1O LENH, MPOXOIsLIEH depe3
¢pourosbie koHTakTH penie 1H 1 JK2 u teutoBoit koutakr pene 3C1 nosropurens pene 3C.
I'opennce xeaToro Oras B ropsAyeM COCTOSIHHH KOHTpoaupyeTces pene 10. LieaocTHOCTh OCl10B-
HOM M pe3epBHOM HUTEH JTAMIBI KPACHOTO OTHS cBeTodopoB | ¥ 8 KOHTpOIHpyeTCs OTHEBBIMH
pene O, BOM n 20, AO/1, nonyuyaiomumu nurauue oT ucrounuka CX20, MCX.

Penbcoas wenp 311 kounpyercs kogom XK npu nomouix koHrakra penelT:

M- Fr ~3C1 -KM - K3 -3C1-31-81-71BU - TH- TIT -TT- 72 BU - M,

Ipy neperopaHuy NaMIBI KeNTOTO OTHA Ha cBeTodope 1 KoanpopaHHe pem,cosof{ uenn 311
He M3MEeHNeTCs. ... R .

B cny4ae ycranoBkH MapuxpyTa HA [TIABHBI TIyTh CTAHIMH KW BKJIOYEHHH HA BXOIHOM CBETO-
(hope KelITOro WiN 3eJeHOro ores Ha nocry DLl Bo3oykaaoTcs mapupyrHoe pere HIMI u
yxasaresbHoe pelie HPY, koTophie 3aMBIK4IOT LIENb MHTaHHs pene 3C ToKOM NIPAMOI MONSPHO-
¢TH ot ucTounmnka nutanns BIIHIL

Pene 3C Ha curHanbHoi ycranoske 1/8 Bo30yxkaaeTcs, M yepes 3aMKHY ThIi HOpMELHbeIM KOH-
TAKT €10 110JISSPH3OBAHHOIO AKOPA Bo30yxaaetrca noeroputens 3C1. Penbcopas uens 1T ko-
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aupyercst kogoM JK und 3. Ilpu npueMe kona B peneitHOM wmikady CUrHanbHOM yctaHosku 1/8
paboTaet pene 2U, a nocyie paciumuppoBKH KoAa BO36Y)aaeTcs Tonbko pene XK, a 3atem ero
nosroputern XK1, X2, X3, )K4. Pene 3 He B03Oyxaaercs. Tak K4K Uenb pene 3 pa3sOMKHYTa
thpoHTOBEIM KOHTakTOM pelic 3C1. Ha csetodope | BKIFOY4eTCS H4MITE 3eIEHOrO OTHS Yepes
¢ponToBbie konTakThi pene 1H, XK2 i 3C1. MopeHue naMIibl 3€1€HOrO OTHS B rOPSYeM COCTOSI-
HHH KOHTPONHPYeTCs OTHeBbIM pene 10 1o HH3KOOMHOH oOMOTKe. PenbcoBas 1ens BTOporo
y4actka npudnikenns 31 xoqupyercs kogom 3:

M-32;—3C1 —KM -2 -3C1 -~ TH - TOT -1~ 72 BU -M .

Meperopanue namIiel 3e1eHOTO OTHSA He H3MEHSET KOMHUpOBAHUS PebcoBoil temu 311,

B ciydae yeraHOBKHM MapiipyTa Ha GOKOBO# MyTh U BKITIOYEHHHN Ha CBETOGOPE IBYX KETHIX (BePX-
HUH MOXCT ObITB MUTatOLIMIE) HHelHas nerb 3C - O3C pasoMxiyTa koHTakTaMu perie HTM 1w H3I1O,
no31oMy pene 3C Ha CUrHAIILHOH YCTAHOBKC 1/8 HAXOMTCS B BHIKIIFOUEHHOM COCTOSHHU,

PenbcoBas nens yuacrka 11 xomupyercs xoaoM K, npu npueMe KOTOPOro y cBetodopa |
paboTaet pene 2H, a nocne pacumgposku Kojia ro3dyxnarotes pere XK, XK1, 3 u nosropurenn
K2, A3, )K4 u 31. Liens nuTanus Muraonero peae M 3aMbikaercst 4epes HpOHTOBbIE KOHTAKTHI
pene XK1, 1H, 31 ¢ konTtakT XK2 mraiiés1 KOA0BOTO MyTeBOTO TPaHCMHTTepa, KITTL:

N-42; -XK1-TH-31-M-M .

TTo tiery KOHAEHCATOPHOTO e paTopa BO3GYKIAETCS KOHTPOMBHOE MuTaroliee pere KM. Llerb
TMTAHHS TAMITBI XKENITOTO OTHA B MUTAFOIIEM PEXHME CO3AAETCS MEPEKITHOUEHHEM KOHTAKTa MUTA)LLE-
ro pene M, a KOHTpOITb UEJIOCTU HATH J1aMIIbl OCYIIIECTRIIETCS OTHeBbIM peite 10. pu neperopanmy
T4MITbI JKETITOro OTHA penbeoBast erb 311 6yneT koquposaThest koroM X BMecTo kozia 3.

B criyuae ycTaHOBKHM MapUIpyTa Ha 60KOBOM ITyTh IO CTPENOUTHOMY NEPEBOY NOIOTOH MapKH
KPECTOBUHBI Hd BXOJHOM CBETO(OPE KPOME JABYX XKEITHIX OrHell (BepXHHM MOXKET OHITH MUIato-
MM) 3aropaeTcs 3eneHas ceersmascs nomoca. Pene 3C y crerodopa | nonydaer muTaHHe To-
koM obpartHoit nomxsipHocTH no renu H3C--HO3C ot ucrounuka JII, JIM:

JIN - A3TI0 — HEM] - HPY — HIHT — nposoo HO3C — K - B0 - K — nposoo H3C -
— ITTATT - [IPY — HTMT ~ A3TTO - JIM .
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Penbcosas uens 11111 xomupyercea koxom K, npu npueMe 1 pacungpoBKe KOTOPOro Bo3Oyx-
nmatores pente XK u ero nosropurenu X1, 2K2, X3, K4. Pene 3 otknwoueno. Pene M nHauunaer
paboTarb B UMIYABCHOM pEXMME depe3 PpoHToBOi KOHTAKT pede XK1 u GpoHTOBBIE KOHTAKTHE
pene 3C. Pene KM 1 3C1 Bo36yxnarorcs, Ha ceerodope | 3aropaercs 3eneHbii OroHb B MHTaroIIeM
pexume. TopeHue TaMIIbi KOHTPOIUPYETCs OrHeBbIM pene 10. HUTH naMIibl KpacHOTo OTHS B XO-
TOXHOM COCTOSIHMH KOHTPOHH PYIOTCS OTHeBbIMH pelie. Peabeosas terns 311 xomupyercs komoM 3, a
TPH IIEPCrOPAHUH 3eEHOTO MUIAJOLLETO OTrHS KOJUPOBAHUE PETbCOBOH 11EITH U3MEHSIETCS], H BMEC-
TO KOj1a2 3 B penbcoByro Lemnb 311 6ynet nepenaBathes ko XK.

INpubmpkeHue Moe3a KOHTPOITUPYETCs pene m3BecTHTessMu ipubmoxeraust HUTT, HUTI u HUTT2.
Pene HUIT srunoueHo B uenb usbewenns HU—HOW. Ilpu 3aHATHH NOE30M BTOpOTrO yuacTKa
npubanxkenus perne HAII nomyyaer nHTaHMe TOKOM OOPATHOM MOMSIPHOCTH OT Herounuka JIIT,
JIM curHanmeHO# ycTaHOBKM 1/8 M, MepekiIrouas MONApH3OBAHHBIM KOHTAKT B 1IEMH HIXKHeH 00-
MoTkH pene H2UI, Boikmouaer ero. Ha Tabno BoikIroyaeTcss Henas naMna cBOOOHOrO COCTOs-
Hus yuacTka H2ITY u 3aropaetcs KpacHast nammna cro 3aHITocTH. [1py 3aHATHH 0e340M 1EPBOTO
yuacTka npubnmkenns pente HAUI He nomyuaer nutanms, Tak kak uens HU—HOMH pasmbikacres
KOHTakTaMmu pene JK3, obecrounsaercs pene HUIT1 1 Ha Ta6110 BIIIOYAECTCS KPACHAS TAMITA 3aHA-
TOCTH IEPBOTo yuactka npHombkenns HIITY.
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Ha yuactkax ¢ 31eKTpoTaroi NpHMeHSIOT PesTbCOBhbIE LIEMH NIEPEMEHHOTO TOKA U HAa TAKHX
ydacTKax HCIONbL3YeTcH TUITOBAA CUCTEMA aBTOOIIOKHPOBKY HHCIOBOTO Koja. [TuTanue pensco-
BBIX LieNeH BEIIOIHIETCS MEPEMEHHBIM TOKOM HacToToi 50 I't Ha y4acTKax ¢ 3JIeKTpOTArOH mo-
CTOSIHHOTO TOKA M 4acTOTOH 25 'l HA y4aCTKAX ¢ JNIEKTPOTATOH IePeMEHHOTO ToKa. YBs3Ka
NOoKa3aHWil cCBeTOGOPOB OCYLIECTBIIAETCS KOAMPOBAHHEM PElIbCOBBIX Lened kogamu. Jns kxomu-
POBaHHs PENbCOBOM LENK BoIOPanbl ydcnoBsie konoBuie curHansl KK, X u 3, ocHoBHEIM npu-
3HAKOM KOTODBIX SBISIETCSA YHCIIO HMITYJIbCOB, MepedaBAEMBIX B KOIOBOM HUKIE. YHCIOBYIO KO-
JOBYIO aBTOOIIOKHPOBKY HCMONB3YIOT B KOMIUIEKCE C ABTOMATHYECKOH JTOKOMOTHBHOM
curHamu3auueit AJICH, npy KoTopoi#l curHanbHele TOKA3aHUSA My TEBBIX CBETOGOPOB IEPEAAIOT-
cs1 Ha ToKkoMOTHB. OCHOBHBIMH (PYHKIIMOHATBHEIMH Y31aMH YHCIIOBOi KOTOBOH aBTOBIOKHPOB-
KH SBIISIOTCH JATUMK, BLIPAOATEIBAIOILMIA YUCIOBOH Kol u memmmdpatop. B kauecTBe maTduka
Ucronb3yeTcst konoBuii MyTeBoi TpaHemurtep KITTIL, a AemmmdppaTopa — penelHo-KOHAeH a-
TopHbIi aewndparop JA. [IpuHIMI HocTpOeHUst ABYXMYTHOM TPEX3HAYHOH YMCIOBOH Kofmo-
BO# aBTOB/IOKUPOBKY NOKa3an Ha puc. 1.8. o .

Ha xaaoM 6J10K-yyacTke YCTPOeHa KOJ0BAs PellbCcoBast Lerns MEePEMEHHOro TOKa 4acToTOH
50 (25 I'). Ha BrIxogAOM KOHIE GJIOK-YYACTKA B PENBCOBYIO Lelb BKIIOYEH MUTAIOWMH KOHeI
penscoBoit uenu. C NUTAOWEro KOHLA B PEIbCOBYIO LEME KOHTAKTOM TPAHCMHUTTEPHOrO peite T
nepenaoTes WMITYJIECE YHCIIOBOIO Kolla. B kadecTBe maTuuka 4uCIOBOro Koja IPUMEHEH KOIO-
Bl myTeBoi Tpascmutrep KITTII (BKIIT). TpancMutrep BhipabaTeiBaeT Kokl 3 —— TPH UM-
myJisca B iukite, XK — 2 umnynsca B nukite, KK — 1 uMnynsc B nukie. 3HadgHOCTD IepeqaBagMo-
ro Kozxa BeIGUpaeTcs cxeMoil BEIGOpa koxa — curHansHeIME perne XK u 3. Ha Bxognom konue
6II0K-y4acTKa B PEJILCOBYIO 1ellb BKIIOUEHO WMITYIBCHOe NyTeBoe pefie M, npuHuMalollee cur-
HAJIBHBII KO M3 PelIbcoBOl neld. Uepes KOHTAKT UMITYJILCHOTO MyTeBoro pene M paboTaer ne-
wudpaTop JJA, Ha BeIXome KOTOporo BkmoueHb! curHanbsHble perne JK u 3. KoHtakramu cur-
HAILHBIX pefie CO3a410TCH HENM MUTaHUA naMIl cBeTodopa. TIpH HAXOXIeHHH ITOE3/1a Hd Y4acTKe
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B xomrLiekc BolipocoB yBsa3kH cucTeMbt ABTII ¢ ycTpoHcTBAME 2IEKTPHYECKO IIEHTPATH3a-
uu DI BxoasT:

— yBsI3Ka IOKa3aHUH cBerocpopOB (BBIXOZHBIX M TEPBOTO MEPECOHHOTO T10 ynaﬂeﬂmo) TpH
OTNPABIEHUH CO CTAHIINH;

— yBsI3Ka MoKa3anui cBeTohopoB (BXOAHOTO M MPEABXOAHOTO) NMPH NMpHEMe HA CTAHIHIO,

— KOJHPOBAHHE YUACTKA yA4IeHNs (BKITIOYAs CTAHIINOHHBIE PEITbCOBBIE 1IETTH);

— KOOMPOBaHHUE y4acTka MpUOIIKeHNs;

~ MOZ444d U3BEILEHHs O NPUOAMKEHHHN W yIATeHHH N0e3Aa NPH TIPHEME U OTNIPABIEHUH COOT-
BETCTBEHHO;

— MHIMKaIMA O COCTOSIHMY paboTs yerpoiicTs ABTL.

VBs3Ka NMokazaHUi cBeTo)OPOB IPH OTIPABIEHUH CO CTAHIMK BHIMOHSETCS C Lelbio 00ec-
neuyeHus 6€3011aCHOCTH TIPH OTKPBITHH BHIXOZHOTO CHTHANA Ha pa3pellaloiluee 110Ka3aHHE N yC-
TAHOBKC MAPILUPYTA OTIIPABICHHUS.
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Ipy ycTaHOBIEHHOM HATIPARICHHH IBMKCHHUS TPHEMA HA CTAHIMIO ¢ oMombio pene 1Y n
2VTT ocyimecTBiIsieTcs KOHTPOJIb YYACTKOR NIPHOIMKEHMS K CTAHLMH.

IMuranue pene 2U2VTI B 9TOM cilydde OCYIECTRISETCS YCPe3 PPOHTOBBIE KOHTAKTHI MOBTOPUTENA
MYTERBIX PeTie PETbCOBBIX LIETIEH BTOPOTo yuacTKa Mpubnmxerust 24—30I11T u pere nanpasnenys 24911,

IMutadue pene 1YII, ocymecTRISIOWErO KOHTPOIb MEPBOTO YYACTKA NPHOJIHKECHAS, BBIMON-
HEHO 4epe3 GPOHTOROI KOHTAKT NOBTOPUTENIS MY TCRBIX pee pelbcoBbix neneit 32—36I1T1, 6no-
KHPYIOIIETO pente NpeaBxoaHoro csetodopa 8BH (B HenpaBmiIbHOM — HEUETHOM HATPABIICHHH)
H TBUIOBOW KOHTAKT pene HanpanieHus 290, BrnoueHue B uens nuranus pene 1VII koHTakta
6roxupytowero pene 8BH no3posseT COXpaHNTD HHAMKALMIO 3aHATOCTH HEPROTO YYACTKA [TPH-
OIIMXKEHHS M B ClIyyae NOTEepH LIYHTA Ha pelbCOBBIX LIETIAX.
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CxeMa BKJIIOUECHHS MHIOMKALMM Y4ACTKOB yAaJleHHs (MPUBAMKEHHS) U 3aMBIKAHUS I1EPBOTO
ydacTka yaajleHHs IpeacrapieHa Ha puc. 5.10.

C mivo 241yn

Puc. 5.10. CxeMa BKIIO4EHHA
HHIMKALMH YYACTKOB YAAJICHAS

Bribop k010B, IOAABAEMBIX B PeNbCOBBIE LIEMH yYacTka yaase-
HHS, B TOM YHCIIE M B CTAHLMOHHbIE PL] Mpu ycTaHOBNEHHOM Map-
IIPYTE OTNPABJICHUS, OTPeacseTCS CHTHAJILHBIM ITOKa3aHHEM Iiep-
BOro cBeTodopa no yaaneHuo. JAns popmMHPOBAHHS KOOOBEIX
CHI'HAJIOB HMCTIOJNIB3yETCS OOMINH KONOBBINH TPAHCMHTTED IS CTaH-
LHOHHBIX U Neperonssix PLl, a npunuunst Bbibopa KOZOB Takue
XK€, KaK M JUI OCTAJIBHBIX NMEPErOHHBIX BJIOK-Y4acTKOB:

— Koj BEIOHpaeTcs KOHTAaKTAMH CHIHAITBHBIX peste cBeTodopa;

— Kox (opMHpyeTcsl TOTBKO HA BpeMS 3aHATUA IOE3T0M OJIOK-
y4acTKa;

— pa3pelaomIne Koasl GOpMUPYIOTCS TOJBKO MPH yCIOBHH CO-
6ITI0ACHAS MOCNEA0BATENILHOCTH ABHXKEHUS 110€3/a.

Bri6op x010B, mofaBaeMbix B PeIBCOBBIE LEMH YUACTKA TPUGITH-

JKEHUS [IPU YCTAHOBIIEHHOM HAIPAB/IEHHH IPHEMA HA CTAH IO, ONPEAENSACTCS OKA3AHHEM BXOJ-
HOTO CBeTO(OPd M OCYIIECTBIIAETCA KOHTAKTAMM CHIHAJILHBIX M orHeBoro penie FPY, BPY u KBO
atoro ceeTotopa. KOHTAKTEI 3THX € PEIE HCTOMB3YIOTCH H B CXEME IOCTPOCHHS CHIHAJIHBIX
peine npeaBxoaHoro ceeTodopa.
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TlepcKinotueHHe NePBOro My TH Ha ABYCTOPOHHEE IBUKCHUE OCYLIECTRISACTCS IPH NOMOLIH IBYX-
MpPOBOIHOM CXeMBI M3MEHEHHUs: Hanpablaenud. Ha kaxmolt cMrHaJIbHOH yCTaHOBKe PEIIC HallP4B-
neuns H monyuaer nuraHue TOKOM OOpATHOM MONSPHOCTH H BO3IDYXI4€T NMOBTOPHTETS pele
HanpasiaeHua [TH. Ha curHanmbHO# ycraHoBKe | OTKIIOMAIOTCA LETH FOPEHUS pa3pelalomux
oruei cectodopa, 1amna KpacHOTO OrHs KOHTPOIHPYCTCS B XOIOTHOM COCTOsiHUY. KOHTpOsib
CBOOOIHOCTH PETBCOBHIX [CNCH BLIMONHAETCH MOCKHIIKOH B pelbcoBric nelv koma KK B nmpa-
BHIIBHOM HAIPABIeHHU ABWKEHUS. Jlo MOMenTa BBIX0/1a 11oe3na Ha rieperoH ydacrok 1VI1 konu-
pyerca xonom KX ot Bxognoro cBetodopa H. AnnapaTypa KoIWPOBaHMS YCTaHOBJIEHA HA ITO-
cry D1 Ha curvanmsholi ycraHoske | B pexume kona KXK pa6oraer umnynascHoe pene M, a Ha
BHIXOZIC nemHdpatopa Bo3byxaatorcs pene K u nosropurenn K1, 2K2, K3,

[pu 3ausTur noesnom yvactka 1Y na curnansHo# yeranorke | npekpauiaer paboTath M-
yJICHOE MyTeBoe pene U, netundpatop, a 3ateM pese 2K u ero rnosropurey, Bo3oyxnaercs obpat-
HEIH NOBTOPHUTEN b UMITYJILCHOTO MyTeBOro pene OM, GPoHTOBEIM KOHTAKTOM KOTOPOTO 3aMBIKaeT-
51 11€TTh KOAMPOBaHHA yaacrka 1Y 11 B HellpaBUIbHOM HAIPABNEHUH H BKITIOYAIOTCS AOTIOTHUTETBHbIC
TpaHeMmuttepHbie pere AT u AT, Beibop xoaa ana pacothi AJIC OCYIICCTBISRETCH KOHTAKTAMH
m3secTutens npudnkennst pene UL Konbl nepenaiotes Hapcrpedy IBIKCHUIO H0E3Ma.

Mocne ocBoboxneHus yyactka 1VIT HekOTOpOE BpeMst B €ro pelibcOBYIO LEML ¢ OO0OHMX KOH-
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nos 6ynyT nepenaBathesa koanl KIK. 3atem Kom, noctynalomiuit ¢ peneifHOro Kouua, OTKII0YHMT-
csl H OCTAHETCA TONIBKO KO, TIOCTYNAIOMIHKI € NUTAIOMIEro KOHIA PEMbCOBOM LiEnIH.

KOHTpOsiL y4aCTKOR yIajICHHMs NPY IBYDKEHHH I10 HCIIPABWILHOMY ITyTH O0eCTIEYHBAETCS pene
wsectutensmy HUTT, HIWI, H2UI. 3ansrye noe3noM 11€pBOro y4acTka yaaieHus IPUBOAMT K
Beikioyennto peie HUIL, HIUIT u srmouenmio kpachoi gammsr HITT 3anaroctu yuactka VI u
BBIK/IIOUCHUIO OeJI0M TaMIThi, KOHTPOIMPYIOomeH ero cBoboaHocTh. Pene H2WIT coxpanser mutaHue
no teru 3C—O3C # HaxoouTCs B BO3GY/IeHHOM coctosHuH., Ha Ta6sio uepe3 bhpoHT0oBOI KOHTAKT
pene H2UIT ropur 6enas namna H2IT koHTpOnst cBoSOIHONO COCTOAHHS BTOPOTO yudCTKa yiare-
Hust. C MOMEHTA BhIXOIA 110€31d Hu BTOPO#t yaactok yaasenwst pene H2UIT shikoyaerces, Tak Kak
PA3MBIKAETCS LEMtb €ro MUTaHMs KoHTaKTamu nosroputens MIT1. Ha tabno 3aropaercs xpacHas
nmammna H2T1, kouTponupylowmas ero saHatoe cocrosiaue. Ylociie 0cBOGOXKIACHU NEPBOTO y4acTKa
yIaneHust BOCCTaHABIMBAeTCA pabora penbcoBoii nenu 1 VIT. Pene M Ha curHaibuo# yeTatoBke 1
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pabotact B koze KK, a nocne ero aeluudpupoBanus paborator pene XK u ero noeropurerm. Liens
nutanus pene HUTT 3ambikaeTcst TOKoM 0OpaTHO#H nonsipHocTH 0T uctounuka JIIT, JIM cBetodo-
pa 1 yepes ThuloBBIE KOHTaKTE! IoBTOPHTENS MIT1 u dhponToBEIE KOHTaKTE! pene XK3. 3aTem Bos-
oyxnaercs perie HIUIT u Ha Ta6i10 NOABIACTCAS KOHTPONL CBOOOIHOTO COCTOSHUA yuacTka 1 VII.
ITpu ocBobo)IEHHY BTOpOTO yuacTkd yaanenus perne HUIT Bo3dbyxnactes TokoM IpsIMOH Tomsip-
HOCTH H HOMAPU3OBAHHBIM KOHTAKTOM 3aMbikaer Letib unranns perne H2ZUIT no Bropoii obmoTke.
Ha 1abito KoHTponupyeTcs cBOGOAHOE COCTOSHHE BTOPOIO YU4CTKA YAAICHHS.

VBs13Kka BoIXOAHbIX CBETO(YOPOB € TEPBOI CUTHANIBHOM YCTAHOBKOI 8 MO yIalleHUIO pealu3yercs
craeayomum o6pasoM. Penbscosast 1Cb NepBOro ydacTka yaaneHusi koaupyercs koxom 3, XK win
KX B 3aBucumMocty ot mokasanus ceerodopa 8. ITpu paspemmaromem nokasanuu ceetodopa 8 B
pernbcoByto nenb 1YY nocrynaer kon 3 win XK. Armapatypa mpucMa u paclMdPOBKH KOJOB yCTa-
Hosnena va rocty 1] crasumu (cm. puc. 5.4). Kosbi u3 penbcoBoii nernm nepBoro ygacTka yaajleHus
npuHuMaeT uMitynscHoe pere YOU, pabora koToporo paciuudpossiBaeTcs AemudpaTopoM U yera-
HOBIIEHHBIMU Ha eto Bbixoze pene YK v Y3. Yepes koHrakrs! peste YK n Y3 cozparorcs uenu uHag-
KALMH 3aHATOCTH WIH CBODOXHOCTH YUACTKOB yHaneHus (cM. puc. 5.4). ITpu 3ansTum Toe3n0M nep-
BOro yyacTKa yoaJieHHsl IIpHEM KoJa W3 PenbCoBoH wenu 1YY mpekpamaercs, pexe YOU,
neumbparop, pene YK u U3 Beixmouatorea. Ha Tabno BeicBeunBactes MHIMKALMS 3aHATOCTH TEp-
BOTO YYaCTKA YAAJIEHUs — FOpUT KpacHas 1amra, a 6enas racqer. [1pu 3ansatum BTOporo yuacrka
YA4JIEHUS U NOTHOM O0CBOOOXKIECHUY NEPBOro yUacTKa yoaicHus HA TaONNO MOSIBISETCSA 3aHATOCTh
BTOPOTO yuacTka yanetus. [Tpu 3ToM B pentbcoByto nenb yuactka 1YY nepenaercs ko KK. Ha
nocty D11 B pexxume kona KXK paboraer pene HOH, petidpatop paciundposbiBaeT Kog U BO3-
Byxaaer pene YK, konrakraMi KOTOPOTO 3aMBIKAETCs ierb ropeHus Gerod mammer 41V, a kpac-
Has MaMna oTknouaerca. Pere U3 obGecToueHo, U 4epes ero ThLI0BOM KOHTAKT BBICBCUMBAETCS
HHMKAlKA 32HATOCTH BTOPOro yuactka yaanenus Y2V. ITocne ocBoboxaeHnst BTOPOTro y44cT-
ka ynaneHus pene YOU HaunHaer paborats B Kone XK, a Ha BeIXone AewmdpaTopa Bo3Oyxaa-
tores pere YK u U3, sknrodas MHAMKALMIO CBODOAHOrO COCTOSHHS BTOPOrO y4acTka yAaseHus.
Ha rabno 3aropaercs 6enas jamna H2Y.
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Ipy u3MeHeHNH HANIPABIEHHS JBHAXEHHMs HA YeTHOE H4 CHTHaIbHOM ycTaHoBke 1/8 pese Ha-
npaBieHust H Bo36yxaaeTcs TOKOM 0OpaTHOI MOMSIPHOCTH, BO30YHKAAI0Tcs MOBTOPUTENH pelle
Hanpasnenus 2H, 21T, a pene 1H u 1NT Beikntovatores. Kontaktamp pesie 1T u 21T nepe-
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KITH0YAI0TCS KOHIIBI PEbCOBOM LENH M LIEIIW KOAWPOBaHH, a koHTaktamu pene 1H v 2H otknioua-
ercst cetodop 1, a ceerodop 8 Bkmouacted. Llens aetundpruposanus, MPHHAMAEMOTO H3 PENbCo-
BOU IIeMHK KOJa, MEPEKNIoUaeTcs UIs pacituppoBKH KOAA, TPHHHMAEMOTO M3 pellbcoBol menu 311.
VBsi3Ka BBIXOJHBIX CBETO(OPOB ¢ MCPBBIM N0 YAAICHHIO CBETOGOPOM 8 OCYILECTBIAETCS My-
TeM KoAUpOoBaHHA perabcoBoi nernu 1111 ot cetotopa 8.
OT NpUHUMAEMBIX KOZI0B W3 pesibeoBoii tientn 11T na cranumu paboraer pene YOU u ero nosro-
purens YHOU . Jeumbparop pacliudpoBbBaeT Koabl, U BKIOUatores pene DK n U3. dponrossl-
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MH KOHTAKTAMHM ITHX peJie TIpH TIpUroTOBIEHHH MapIIpyTa OTIpaBieHHs ONpeIesieTcs LIBET Moka-
3aHMs HA BBIXOTHOM CBeTO(OPE CTAHITNH U BKIIKOYAIOTCA LEMHM u3BecTUTeNnbHbIX perte HIWTT n H2UI.

Berymuienue noeszia Ha nepBblif yuacrok ynanerus 11111 sprbBact npekpaructye paboTsi peie HOW
n YO |, sbixmouenue pene UK n Y3, a sarem pesie HIWATT, H2UTL. Ha ta6i0 racuyt Geibie TaMIst
oboux y4acrkoB ynaneHus. Ilocnie ocBoGOXIEHNS TIEPBOTO YYACTKA M 3aHATHS BTOPOTO YJYacTKd yia-
JIeHNs pesibeoBas weltb yuactka 11T koaupyeres konom KOK ot eserodopa 8. Ha nocry DL 8 peskume
3TOro KOma padorawr pere YHOW u YOUI. Ipu neumadpuposarmm koga KK Bo3byxaaercs pene
YK, a zateM pene UXK1 u HIUII. Pene kourposs Broporo yuacrka yaanenus H2UIT ocraercs B obe-
CTOYEHHOM cocTosHMM. Ha Tabno 3aropacres 6enas namma cBoGOIHOT0 COCTOSHUS NIEPBOTO YUACTKA U
KpacHas — 3aHSTOTO COCTOSIHMS BTOPOTO y4acTka yiaieHust. [Ipu ocBOGOKIEHUM 110€310M BTOPOTO
YUACTK4 yZaneHus penbeoras uensb [TIT kommpyeres kogoM XK. ot koroporo paorator peic YHOU u
YOMU | n uepes pennipparop Bosoyxaatores pere UK u U3. Yepes konraxtet perte U3 BosbykIaetcs
pene H2UT, KOHTAKTAMM KOTOPOTO BRIKITIOUACTCS KpacHast JTaMTia ¥ BKmouaercs Oenas — cBoOOmHO-
O COCTOSIHMS BTOPOTO YUACTKA yAdreHHs. B cxeme cnapeHHOMH CHIHAIBLHOM ycTaHOBKH 1/8 MipenycmoT-
pEHBI TIETTH BKITIOMEHHs! KOIMPOBAHHs BCIIe]] TIOE3MIy, eCIH ecTh Nlepees Mexdy ceerodopoM | i Bxod-
HbM ceeToopoM H nmi Mexxty ceetopopoM 8 1 6.
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1. 8 [IpHHIMI MOCTPOCHUS ABYXIYTHOM TPEX3HAYHOW YHMCIOBOM KOXOBOW aBTOGIOKHPOBKH
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VBs13ka NMoKa3aHUH cBeTOOPOB IPH OTIIPABICHAH CO CTAHIMK BBIIOIHAETCS C HeTbio 0bec-
neuyeHus 6€3011aCHOCTH TIPH OTKPBITHH BHIXOZHOTO CHTHANA Ha pa3pellaloiluee 110Ka3aHHE N yC-
TAHOBKC MApLIPyTa OTIIPABICHHA.

IMpu oTnpasnenuy Ha OAHOIYTHLIN WIN ABYXITYTHBIH LIEPEIOH 110 IPABHILHOMY TIYTH NOKA3AHUS
BBIXOTHEIX CBCTO(POPOB 3aBHCAT OT KOJIMYeCTBA CBOGOMHBIX 6IT0K-yuactkoB. [1pn cBobomHocT omio-
ro GIOK-Y4ACTKA M 3aLMTHOTO YUACTKA 33 TIEPBBIM CBETO(GOPOM [0 yAATEHHIO BhIXOAHON CBETOGOP
MOXET OBITh OTKPBIT HA KCITBI CHTHAT, & IPU CBOOOIIOCTH ABYX OJIOK-YYacTKOB (nepsbii ceerodop
TIO YAJIEHHIO TOPUT XKEThIM OrHEM) BLIXOIHOH CBETO(OP MOXKET ObITh OTKDBIT Ha 3EJIEHOE TOKA3dHHE.

OTIMUNTENBHON OCOOEHHOCTBIO YBA3KH ycTpoicTB DL n ABTL] sBasieTcst MCKITIOUEHHE BO3-
MOKHOCTH OTKPbiTHS BBIXOJIHOTO CHIHANla B Clly4dde H4PyIUeHHUs IOCISIOBATEIHHOCTH IBIDKE-
HWA TIO YyY4CTKy YJANCHHWS ¥ 3allliTHOMY y4acTKy. [1paBMIBHOCTE NpOCIENOBAHMA 110€31a 110
PENBCOBBIM LIETIAM Y4aCTKd YAANEHUS W 34IUMTHOTO Y4acTKa 3a NEPBBIM CBETOMOPOM IO yIane-
HHMIO KOHTPOJIHUPYCTCS € IMTOMOILBIO ¢cxeMbl pefte I10, nmpu 3ToM poib Gnokupyowero pene b ana
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BbIXO;IHOTO CHTHATIA UTPAET CHICIHATIBHOE Pefie 3aMbIKaHNs yuacTKa yaaneHus (YY), CxeMa BKITIO-
qenus pene 24YYVY i1 BTOpOro IMyTH CTAHUMK B IPHMEPHOTo NeperoHa MpeicTaBiIeHd Ha puc. 5.7.

HopmansHo pene 24YY HaxoguTes noj TOKOM Ha CaMOOJIOKUPOBKE Yepe3 3aMKHYThIN cob-
CTBEHHbIA (PPOHTOROH KOHTAKT U HpoHTOBBIC KOHTAKTHI pene 2U3IT, HAMIT u 24H. Pene 24311
CITYXKHUT jUls IPHHYTUTETBHOTO 3aMbIKAHNS YJACTKd YIAJTEHUS NPH OTIPABICHHH NMOE3a MO
NPUKA3Y MPY 3AMPEIIAIOIIEM 1TIOKA3dHHU BBIXOJHOTO CBeTodopa. B 3TOM cyyae nexypHblii no
CTAHLMM HAXMUMAET KHOII Ky 3aMbIKalINg yyacTka ynaneuns, peae 243IT oriyckaeT sikopb 1 pa-
30MKHYBIUHHCA QPOHTOBOH KOHTAKT 3TOrO pene oOpbiBaeT uens nuradusd pene 29YY. Ha nynbr-
Tabno y ACKYPHOTO MO CTAHLMH AYeHKa HHINKALMH 3aMblKAHHA NIEPBOTO YYACTKA yIAICHHS 3a-
ropaercs BMECTO 6elI0ro KpacHbIM OTHEM. 3aMbIKdHME MEPBOTO yHACTKA HEOOXOMUMO ISt
BKTIOueHus nyresbix ycrpoicte AJICH Ha neperose, Ans 4ero HeoOXOZUMO aKTUBH3HPOBATH
CXeMY KOHTPOJIS NPaBUIBHOTO 3aHATHS PEIBCOBBIX LieNel depe3 cpabarpianue peie VY.

Konraxrsl pene HAMIT u 24HM crnyxar a4 pasmbikasus lenu nutanusd pene YV npu ue-
npasHbIX yeTpoicreax D1 n otnpasnennu noesza no roToBOMy MOe3THOMY MapIIpyTy.

BoccranosneHue nenu muranus pene 24YY ocymecTBiseTes Kak ¥ TS BCeX OIOKUPYIOMMX
pene Ha MEpEroHe 4epe3 3aMKHYThIH ThITOBOM KOHTAKT GIOKHUPYIOMIETO PENE CNEyIONEro che-
toopa (8B) 1 GPOHTOROH KOHTAKT Pelie NPABUIBHOrO OCBOBGOXKIEHHUS MOCTEHeH penbcoBoi
LIENHU 3aMTHOTO y4acTKa 3a HuM (28110). Bo3moxkHa Taioke M MCKYCCTBEHHAS pa3jielIka yuacTKa
ynanenns ¢ nomoiusio peie 2UPH (pasbroknposanue Beero neperona) nin pene 2YPUY (pas-
BIOKUPOBAHNE TONBKO YUACTKA YIAJICHUSA, HAIIPUMED, [IPH 3aHATOM ICPCrolic).
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CroboHOCTB NIEpBOTO YYACTKA yaalleHus (hpOHTOBOH kOHTAKT peste 32—36T1T1), samnTHo-
ro y4actka (poHToBoH KOHTAKT pene 83Y) u cobmogeiue nocneqoBaTeNbHOCTH ABUKEHHS 110-
e31a ((poHTOBOI KoHTaKT pene 29YY) nposepsiiorcs B LUEUH BKIIOYEHUs CUTHANBHOro pene K
BLIXOAHOTO cBeTotopa (puc. 5.8). B uelw BrIIOYeHNs cUrHANBHOrO perne 3efaeroro orus 243
BBIXOZHOTO CBETOHOPA, KPOME TOr0, KOHTPOIUPYETC COCTOsHUE cHrHanpHoro pene XK nepsoro
MEPCrOHHOro cBeTodopa Mo yaaneHuio (GpoHToroii konrrakT pene 8XK).

KoHTpo:1b cocToAIINA NEPBOrO YUACTKA YIATCHHS H 3AIIHTHOTO YYACTKa 3 [IEPBbIM MO yaane-
HUIO TIEPETOHHBIM cBeTOPOpoM ocytiecTriser peite 1VIT. KOHTPOIb COCTOAHHS BTOPOFO y4acTka
YAANEHHS H 3AIMUTHOTO YYACTKA 33 BTOPBIM 10 yAATEHUIO CBeTOGOPOM ocymecTsisicT pene 2YI1.
Cxema srmrodettus pere 1 VI n 2VTT oamuakosas anst seex supos D1 (puc. 5.9).

[1pn ycTaHOBIEHHOM HANPABICHUH IBMXKCHHS OTHpaBleHHe Mo 2-My nyTu pexe 2Y1VYIT no-
JY44€T NUTAHUE Yepe3 GPOHTOBBIC KOHTAKTHI penie Hanpabnexsns (290), pesie 3aMbIKaHUsA Nep-
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Puc. 5.8. Cxema BKJIHOYEHHUS CUTHAJIBHBIX pelie BBIXOJHOTO cBeTodopa
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Puc. 5.9. Cxema BKIIOUEHHs pejie KOHTPOJIS YUACTKOB YIATEHHS
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BOro yyactka ynancuus (24VYY), pene cBo6OAHOCTH 3aIMTHOTO Y4acTKa 3a 11IEpBbIM NTEPErOH-
HBIM cBcTOGOpoM (83Y) M OBTOPHTCIIA YTCBBIX pene NeperoHHbix PL] nepBoro yuacTka yaane-
Hus (32—36I1I1).

C LebI0 COXpaHEHHs IMTaHUA pesie 1Y 11 Npu NpoXoXIeHNH NOoe3Aa MO BBIXOJAHBIM CTAHIH-
OHHBIM PETbCOBBIM LIETISIM MM TPH UCKYCCTBCIIHOM 3aMBbIKAHHH NEPBOTO YUACTKA YaasieHus (pene
24VY 6e3 TOKa) OHO MOJIYy4deT MHTAHHE Uepe3 CoOCTBEHHBbIH GPONTORON KOHTAKT ¥ THUIOBOH
KOHTA4KT pette 2UVYY.

Ipu BeIXOAE NOE3]a HA NTeperoH 06ECTOUMBAETCS MOBTOPHTEND IYTEBHIX peiic yuacTKa yaale-
HH$, KOTOPhIH OOPBIBAET LiEMh MHTAHUA pelie KOHTpOJIA NICpBoro ydacTka yaanenus. Ilpu nocne-
AYIOIIEM JBYDKCHHM TTO€31a OOCCTOYHMBACTCA Pelie KOHTPOJIS 3AIMTHOrO YYacTKAa NCpBOM CHr-
HaJbHOI yCTaHOBKY Mo yaasenuio (83Y), sBisioleecs TIOBTOPUTEIEM MY TCRBIX Peiie PENbCOBhIX
LEleH, BXOIAIIHX B 3AIMTHBIA YUaCTOK.

[Noce ocroboxkaeHUs pesIbCOBBIX LieTiel NepBoro yuactka yaanenus peie 32—36ITIT rcraet
nog Tok. [Tpy nocnenyrouem ABMKXEHNH MOE314 H OCROOOKAEHHMM PCIBCOBBIX LENEH 3a1INTHOTO
YU4CTKa BCTAeT NOA TOK peste 83V, Ho pede 2U1VII reraer no/1 TOK JHILB B ¢lIy4yac BO3OYKICHHA
pene 24VYY, KOTOpoe KOHTPONUPYET NIPABHIBHOCTb (10CIIEI0RATEABHOCTD) OCBOOOMKAEHHH PETlb-
COBBIX LiETeH W 3a6JIOKUPOBAHHOE COCTOSIHME NEPBOI CUTHAJIBHON YCTAHOBKH MO YARNCHHUIO.
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Pene konTpons BToporo yyacrka yaaneHus (242VIT) nonyuaer nutanme gepes GpoHTORBIE
KOHTAKTbl TOBTOPHTCNA yTEBbIX pelie Broporo yqactka (24 - 30I1I1) u nyTerbix pene 3aiuTHO-
ro yuacrka (63Y). Takum obpaszom, pene 2H2VII npu ycTaHORIEHHOM HAMIpaBJICHUH JBHKCHHS
OTNPARJICHHA N0 2-MY MYTH ABJIACTCS NOBTOPHTENEM Iy TEBBIX PEJIE BTOPOIO yUACTKA YIaNneHHs
M 3aIIMTHOTO YYACTKA 33 BTOPBIM MPOXOAHBIM CRETOGOPOM M0 YAAJIEHUIO.
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Yrobu He npekpamanock aeicreue AJICH npu npoxoxaeHnu noesna
10 CTAHLIMH, CTAHIIMOHHBIC PEJILCOBHIE LIENHM KOAMPYIOTCS KAK B Ipeaeaax
CTPEJIOYHOM 30HBI, TaK U B MPEAEIAX PUEMO-OTIPABOYHEIX IyTeit. [1pu
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SJIEKTPHYECKOH LEHTPAIU3ZAUUH CXEMB KOXMPOBAHUS CTAHIIMOHHBIX
PEJIBCOBHX MyTEX BHITOIHSIOT, COOTIONAs C/IENYIOME YCIOBHS.

KonupoBaHue CTPENOYHBIX M MyTEBHX YYacTKOB, 000py1OBaHHBIX
PEIbCOBRIMM LIENSMH YacTOTOH 25 I'li, BK/IIOYAETCS ¢ MOMEHTA 3aHATUS
NPEABAYIErO yYacTKa My TH (PEeaBapuTeIbHOE KOAMPOBAHUE) 1 BHIKJIIO-
4ETCH NPH BCTYIVICHUHM MOE31a HA TOCAEAYIOMMMA YYaCTOK.

B cxeMax pesbcoBHIX enen yacroroit 50 'y KOANPOBAHME BKJIIOUYAETCS
NP BCTYIICHAH NOE3/1a Ha AAHHYIO PEJIbCOBYIO LIEMb ¢ MOMEHTA Pa3MBbi-
KaHMd (DPOHTOBOTO KOHTAKTa MYTEBOTO PeNe (YCKOPEHHOE BKAIOYECHHE
KOMMPOBAHUSA) . 3HAUHOCTH KOXOB, MIOCHLIAEMBIX B CTAHIHOHHHE PEIbCO-
BBIC IICTIH, 3aBHCHT OT NIOKa3aHUs BHIXOAHONO MapmpyTHOrO cBeTodopa K
KoTopomy npubmuxaercs noesx. Ha kpymHHX cTaHUMAX PEIbCOBHIE HEMH
KOOMpyIoTCs OT obmero tpancmurrepa Tuna KITTII-515, a va IPOMEXY-
TOYHHX CTAHIHUSAX — OT HECKOJBKHX TpaHcMurrepoB TMna KIITII-5 u
KITTHI-7.

Ha crannusx xonupyiorcs riaBHbie 4 60KOBHE My TH.

Crpenoynsie yuyacTKu KOQMPYIOTCS TOJIBKO TPH 3aA3aHHBIX MOE3THBIX
MapmpyTax, NpH JBHXECHHH 10 pa3pemaoneMy NoKa3aHuio ceerodopa.
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ITpueMooTnpaBOUHEIE MYTH KOAUPYIOTCA HE3aBMCHUMO OT 3aJaHMI Mapin-
pyTa C BCTYIUIEHMEM mnoe3na Ha nyTb. KomupoBaHme ¢ GOKOBBIX He-
KOZMPYEMBIX IMyTEH HAYHHAETCA IIPH BBIXO/E N0€e34a Ha IMIaBHBIH MYTh, C
yyacTka, CJIEAYIOLIETO 33 YYacTKOM BHIXOAA.

[Ipy nmpueMe moes3na moO NPHUIVIACHTEJbHOMY CHIHAJY CTPEIOUYHBIEC
CEKIMM MapmpyTa 3a cBeTo¢opoM HE KORUPYIOTCH.

Ilpu BKAIOUEHMH 3arpagUTEJAbHBIX CBETO(OPOB, Orpaxmaroimux
NEepEeesn, KOOTUPOBAHME YYaCTKOB HNEPEA MEpee3noM NpeEKPaIaeTcs.

JIsis yCTOMYMBOIO BOCIIPHSITHS KOIOB JIOKOMOTHBHBIMH NTPUEMHMKAMHU
MpH H30JSLHAN CTPEJIOYHBIX NMEPEBOAOB M30JHMPYIOIMIME CTHKH MEXAY
OCTPSIKOM M KPECTOBMHOM CJIEAYET pacnQiaraTh IO HEKOAUPYEMOMY Ha-
npasaenuio. Ha crpenkax, nmpuMBIKaoommX K G0KOBHIM KOAMPYEMBIM
NyTSM, H30AMpYIOmMME CTHKMA YCTAHABIMBAIOT B HampasseHWH Oosee
HM3KOM ckopoctu. IIpu ycTaHOBKE M30JMPYIOmMHUX CTHKOB MO XOXY
ABMXEHHUI MOe3Aa, CAeAyeT NpeAyCMaTpPMBAaTh HONOJHMTEIbHBIE
(ny6AupyOMmKE) CTPENIOYHBIE COETNHHTEIIH.

I1pu MpOTHBOMIEPCTHOM ABHXEHHH MO CTPENKE KOJH MOCHLIAIOTCA pa3-
JEJIbHO 110 [JIABHOMY M G0KOBOMY TyTSIM, B 3aBUCHMOCTH OT HATIPaBJICHUS
JABHKCHHUS.
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Ha nepexpecTHBX Ch€3aX NMPEAYCMATPUBAOTCS ABY XHUTOUHHIE PEJib-
CoBHIE Lenu. B cyuyae MMEIMMXCd ONHOHUTOYHBX PEIbCOBHX LENSX HA
NEPEKPECTHHIX ChE€3AAX MPHU OXHOCTOPOHHEM ABHXECHUM KOAUPOBAHUE OCY -
mMECTBAdeTCd No mueiidy, a npM ABYCTOPOHHEM ABHXCHHH — IIO
muieiidy u pesbcoBOM LETH.

I1pn cnemoBaHMM MOE3AA MO MAPIIPYTY TOTEPS KOHTPOJIS TIOJ0XECHHS
CTPEJIOK He ZOIKHA MPUBOAUTH K BHIKJIIOUEHUIO KOMMPOBAHHS,
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3I1 uMIyJIbCHOE ITYyTEBOE petie He OYAeT noay4yaTh KOZOBOTO MUTAHUA ¢ MUTAIOLIETO KOHLIA PEllhb-
coBo# 1eny 311, pacnoIokKeHHOrO HA CHTHATILHOM yCTaHOBKE 1 (B cXeMe He nokazaHo). Ummynb-
CHOE TyTeBOE peiie M CHrHANBHOM yCTaHOBKH 3 MPEKpaIaeT UMITYJIbCHYIO PABOTY H HE CO3JaeT
nenel THTaHUs JIEMEHTOB JelHdpaTopa. JlemndpaTop BHKIIOUAETCS, M 0OECTOYUBAIOTCS CHT-
HanbHbIe pene XK 1 3. Yepes Thuiosoit KonTakT pene XK co3maeTcs UENb MUTAHAS TAMIIbI KPACHO-
ro oras cetodopa 3. B 11enb THTaHUSA JIAMITbI KPACHOTO OTHA CBETO(OPOB BKIIOYAETCS OTHEBOE
pene O, KOHTPONUPYIOLIEE HCIPABHOCTh HUTH JIAMITBI KPACHOTO OTHA, THUIOBBEIM KOHTAKTOM
pene XK obpasyeTcs Hellb UMy AbcHoTo nuTaHus pene T xodom KOK. Kontaktom pene T B
penbeoByio nenb SI1 noceutaeTes kox KK, cocTosiuuit U3 odHOTO HMITYJIbCA B IHKIIE.

V ceetodopa 5 B pexume koaa KK paboraeT ummysbcHoe myTeBoe pesie M. Yepes ero koHTakT 1
nenu getndpatopa JJA Bo3byxaaercs curHambHOe pelte XK. Ha ceetodope 5 depes ppoHTOBOMH KOH-
takt pene XK 1 ThIIOBOH KOHTAKT perte 3 co3aaeTCs LEb FOPCHUA JIAMITBE KEIITOTO OTHA cBetodopa 5.
Ha curHanpHO# yCTAHOBKE 5 KOHTAKTAMM CMIHAJIBHBIX pesie JK M 3 06pasyeTcs Lelb HMITYIECHOIO
nuranus pene T konom XK. Konraxrom pene T penncosas uens 7I1 komupyercst komom XK. V ceero-
topa 7 (B cxeMe He MokazaHo) B pexxkume Koxa JK paboTaeT mmiTynbcHoe myteBoe peie M. Uepes ero
KOHTAKT H uenu aemmdpartopa [JA ob6pazylores uemmi Bo36YKIAEHHs CHIHAIbHBIX pene JK 1 3. Ha
ceerodope 7 yepes GPOHTOBbIE KOHTAKTI CUTHATIBHBIX Pette K M 3 co3aaercs 1elb ropeH s 3eNeH0-
o OrHs K 06pasyeTcs LENb MMITYIbCHOTO nuTaHus pee T xonom 3. KoxrakToMm pene T penbcoBas
uernb 91 xoaupyercs xogom 3. demmdparop He paznnyaer koasl XK v 3, 1 mpH npreMe 3THX KOIOB B
oboux cryuasix Bo3byxaatotcs pesie 2K 1 3 # Ha cBeTOOpE TOPUT 3eNEHBIN OTOHE.

OrpaHHYeHHbIE (HYHKIIMOHATBHEIE BO3MOXHOCTH, HU3KHE IOMEXO3AIIMINEHHOCT H HAZIEXHOCTD IHC-
TIOBOH KOJOBOH aBTOONOKHPOBKH ME B ITONHOM MEPE YIOBICTBOPIOT TPeOOBAHIIM, TIPEIbIBIIEMBIM
K COBPEMEHHBIM YCTPOHCTBAM HHTEPBAITBHOTO peryIMpoBaHus. JlalbHeliitee COBEPILIEHCTBOBAHHE CH-
CTEM 4BTOONOKUPOBKH CBS3aHO C IEPEBOIOM TEXHHYECKHX CPEZICTB HA COBPEMEHHYIO JMEMEHTHYIO 6a3y.
OOl U3 CHCTEM, BBITIONHEHHBIX H2 HOBOH JMeMEHTHO 6a3e, SRIIETCA MUKPOTIPOLIECCOPHAS CHCTEMA
umcoBoit konoBoit aBrobnokuposkn AB-UKE (pc. 1.9). Cucrema AB-UKE hyHKIHOHATBHO M 7€k~
TPOMATHMTHO COBMECTMMA C YWCIOBOW KOIOBOH aBTOONOKHPOBKOA. B oTmrape oT uMcnosoil aBTo-
BIIOKMPOBKH MUKPOTIPOLIECCOPHBIA NEMM(PATOp PANTMIAET KOJOBbIE KOMOHHALIMM XKETTOro H 3ey16-
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Konunposanne B MapuipyTax npueMa. KoaupoBaxue BKIIOUAIOT 00me
KOAOBHIE BKJIKOUAIOIIHUE pesie npuema [TKB u ornpasiaenust OKB, crpesou-
Hoie peae CKB, ycTaHaBJIMBAaEMbIE HAa KaXIbli MyTEBOM M CTPEIOUHBIN
Y4YacToK, BXOQSILIWE B MAPIIPYT, NyTeEBbIE pesie /TIKB u T.4., yCTAHABJIHBA-
€MBIC HA KaXIBIH MyTeBOH 6ECCTPEsIOUHBIM YUACTOK M HA TIPMEMOOTI pa-
BOuHbIA nyTh. Cxema Bxmouenns pene HKB (puc. 10.7) npepnasua-
YCHA IS BKJIIOYCHUS KONHUPOBAHMS CTPEJIOUHBIX M MYTEBHIX CEKLMH B
MapmipyTe npueMa Ha IVIaBHH# myTth 1/7 no cserodopy H.

IMocse 3apanns 1 3aMBIKaHUS Ma pHI
cserodopa cpabateBaer pene HKB. B uenu 3toro pesie nmpoBepAOTCS:
CBOGOHOCTD MPUEMHOrO nyTH [/ ¢ HOMOIIBIO pene 1111 orcyrcrBre ro-
PEHMs NPUTIIACHTENBHOIO OrHst HIIC; 3aMKHYTOE cocTOSHHME nocnenHen
CEeKLMH MapmpyTa /73; BCTYIUICHHE IO€3la Ha Y4acTOK npubAvXeHUS

PyTa MpHeMa ¥ OTKPHTHS BXOTHOIO
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Puc. 10.7. Cxema KOAMPOBAHMS B MAPILPYTAX NPUEMA NPOMEKYTOUHBIX CTaHL MM
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H 1H1T; 3ananne MapmpyTa o rnasBHoMy nyTu H/M; OTKpHITOE COCTOSIHME
BxoaHoro ceerodopa HPY. C MOMeEHTa BBIXOAA NMOE3/1a 32 BXOAHOM CBETO-
dop u ero 3akpuitus peae HKB octaercs Bo30yXIECHHBIM HAa BCE BpeMs
MPOXOXACHHS MOE3/1a MO CTPEIOYHBIM CEKIHMSIM MapHIPyTa Yepe3 (PpoHTO-
BhI€ KOHTAKTH pene CKB. Pene HKB o6ecTouMBaeTcsi C MOMEHTA BCTYN-
JIEHHd Toe3aa Ha nyTh npuema [77. OpoHTOBRM KOHTAakTOM pene HKB
3aMbiKaeTcd uenb cpabarsiBaHudg pene CKB s MOCIEAOBATEbHOTO
KOXMPOBAHUS CEKI[MI1 MApUIPYTa MO MEpe MPOXOXACHM S o HUM noe3na. C
mMoMeHTa Bo30yxnenus pene HKB no ob6mei nenn Bo30yxpmaercs pese
HAITKB pnd BKAOYEHH S KOQMPOBAaHUA NyTeBOro pese yuactka HAII. [1pu
BCTYIUICHHHM NOE3/1a HA y4acTOK H A/l TBiNOBbIM KOHTAKTOM NMYTEBOIO peJie
3TOro yvacrka BkJawuaercd peje /CKB u noarotaBauBaeTCd UEMb
KoanpoBaHmsd yuactka I1C/].
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Ot BcTynJjeHud noe3ga Ha yuactok /CIT obecToumBaerca pene
HAIIKB, n kogupoBaHue yuyactka H AT npexpamaercd, peae /CKB ocra-
eTCa MOA TOKOM M KopupoBauue yuactka /CIT npogonxaercs. ToL10BHM
KoHTakTOM pene I CIT sxawouaercd pese SCKB, v noAroraBauBaeTcd Uelb
KopupoBaHud yuactka SC/1. [lanpHelmmit MOpSAOK BKIIOYCHHS U BHIKJTIO-
yeHHd KOMMPOBAHHUS YYAaCTKOB aHanormyeH. [Ipn BcTyrieHun noesna Ha
cekunio I7CIT cpabatmBaer pene IITKB, yeM MOATOTABAMBAETCS LEMNb
KOIMPOBAHM S IPHEMHOIO NYTH.

IIpu BCcTyIUICHMM NOE31a HA NYTh /] BHIKTIOYAETCS KOOQUPOBAHME yua-
ctka 17CII1, peane 1ITKB ocTraercs mog TOKOM HA BCE BpeMs 3aHSTOrO
COCTOSHHMS MPUEMHOTIO ITYTH, YEM COXPAHSETCS KOOUPOBAHUE ITOIO MYTH.

Ilna nepenauu KOXOB B PEJIBCOBHIE LENH MCNOMb30BAHO TPAHCMUTTED-
Hoe pene HKT, BKJIIOUEHHOE 4YEpe3 KOHTAKTHI MYyTEBOTO peJie KOgoBOro
tpaHcMuTrepa KITTLI n XOHTaKTH CHrHANbHBIX pene HIC w HIIIC, yn-
paBJdIOMHUX OrHIMH BeXonHoro cserodopa HI1. Tpaucmurrep u
TPaHCMHTTEPHOE peJie paboralor, noka Bo3byxacHo pese HKB WiH 3aHAT
nyTb npueMa u Bo30yxaeHo pene 1/TKB. KonuposaHue B KaXaywo peib-
COBYIO LIETb MyTEBYIO WM CTPEJIOYHYIO NPH IBHXEHHUH NMOE3a Mo Mapiu-
PYTy OOAAETCS B MOMEHT BCTYIUICHHMS HA HEE MEPBBIX CKATOB cocTana. [lng
YCKOPEHHUS KOAMPOBAHUE BKJIIOUAECTCA C MOMEHTA pa3MBIKaHus (PPOHTOBO-
ro KOHTAaKTa IMYyTEBOTrO peJie NaHHOW CeKuuu. Kombl mocwaawTcs ¢
MHMHHUMAJIbHOH 3a1€PXKOH, paBHOM BPEMEHH OTIYCKAHHUS SKOPS Y TEBOIO
peJie 10 pa3MbIKaHU S (PDPOHTOBLIX KOHTAKTOB.

B mapmpyre npuema Ha nytbh /1 KOOMPOBAHHE BKJIIOYAECTCI TAKUM
06pa3zom. [1pn B030y xaeHHOM cocToauunu peae HKB B uenu K/1TLII Bkto-
yaercsa obuiee tpaHCcMUTTEpHOE pene HI'T, KOTOopoe B 3aBMCMMOCTH OT
NoKa3aHusd BLIXOAHOIO cBeTodopa H I padboraer B pexume koaa 3, X win
KX. OguoBpeMenno cpabarsiBaer pene HAITKB, Kotopoe, 3aMbikas
¢poHTOBOM KOHTAKT B LieNHU nyTeBoro TpaHcdopmaropa HAITT penbcoBoi
uenu HAIl, NOAKNIOUAET €r0 K LEeNU KOAWPOBAHUA, MPOXOASUICH uepes
KoHTaKT pesne HI'T. OnHako penbcoBas Uenb MPOAO/XKAET MOJy4aTh He-
NMpEePHBHOE MUTAHUE, TAK KaK 3aMKHYT (DpOHTOBOM KOHTAKT pene HAII. B
MyTEBY1O CEKLHIO HAIT KONUPOBAHUE NMOAAETCS B MOMCHT BCTYIJICHUS HE
HEe NEPBbIX CKATOB COCTAaBa M pa3MbIKaHUI PPOHTOBOIO KOHTAKTA My TEBO-
IO peJie JaHHOM cekunu. Ecnm MoMeHT pa3Mbikanus (PPOHTOBOro KOHTAKTA
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COBIIAJI C NOCBLTKOM KOJOBOTO MMITYJIbCA, TO KOQUPOBAHHE HUUYMHAETCA Oe3
mepepniBa, €CJIM X€ HE COBNAJ, — TO HACTYMAeT MHTEPBAJ A0 MOMECHTA
cpabatbiBaHus pene HI'T B caeqyromeM MOCAE WHTEPBAJIA HMITYJibCE.
BxrroueHue yCKOPEHHOrO KOAMPOBAHUs B OCTAJIbHBIX CEKUMIX MapuipyTa
NpH ABMXEHNHU NOE3/a NMpoTeKkaeT anaioruyno. [1pu Bcrynaenanu noesna
HA My Th npuema pene 1ITKB ocTaeTcs 1noa TOKOM, BCE OCTa/IbHBIC KOQOBbIE
BKJIIOUaouiue pese obecroumpaiorcs. Uepes ()poOHTOBOM KOHTAKT pesie
HITKB ocraetcd nog TOKoM pesie HI'T, KoTOpoe NpoaoJaXaeT KOAUPOBaTh
nyTs I17.

KoauposaHue peibCOBbIX LieNei B MapLupyrax otnpasieHus. Ha puc.
10.8 npuBeaeHa cxeMa rpymnmnoBOr0 KOJOBOIO BKAKOYAIOUIETO peje MpH
OTNPABJCHUH C IJIABHOTO NyTH. B ciiyuae ornpasieHust ¢ G0KOBOIO MyTH
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Puc. 10.8. Cxema xogupoBaHUs B MAPIIPYTAaX OTMPABACHHUS MMPOMEXYTOUYHBIX CTAHLIMHA
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KOIHPOBAHME HAYMHAETCS C BCTYIUICHMS MOE3/1a HA y4acTOK, CJAEHY UK
33 y4acTKOM BHIXOZla M0€311a Ha [VIaBHBIi My Th. Bhixon moesna ¢ 60koBoro
nytu GUKCHPYET BcrioMoratebHoe pesie YBOKB. Tlo uenu, npoxonsuien
yepe3 (PpOHTOBOM KOHTAKT ITOro pene, cpabartwiBaer pene YOKB npu
BCTYILUICHHHM noe3aa Ha yuactok /5CIT. Pene YOKB cpaGaThiBaeT C KOHT-
poJIEM: OTKPHITHS BHXOTHOro cBerodpa koHTakTamu pene YOC u 91IC;
3aHATHS OE3A0M Y TH OTIIPAaB/IEHMS KOHTAKTaMu peJie 2171 ; cBo6GoRHOCTH
YyYacTKa YIAJICHHUA KOHTaKTaMH pene Y2K; 3aMBIKaHus B MapumpyTe CTpe-
JOYHOM CEKI MU KOHTAKTaMu peJsie 3-73; OTCYTCTBHS BKJIOUYECHHI
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NPHUIIACHTEIBHOIO CHIHAJIA KOHTaKTaMu pese 921T1C. C momenTa BCTyIH-
JICHHd TI0e31a Ha MapIIPYT M 3aK PHTHS BHXOAHOTrO cBeTodopa pene YOKB
NOJyYaeT MUTAHUE YePEe3 THUIOBbIC KOHTAKTH Ny TEBbIX peJie BCEX CEKLUH,
BXOASmHMX B MapmpyT. Pene YOKB obectounBaercs npu BCTYILIEHHH
NOEe3/1a Ha YYacTOK YIaNCHUs U Pa3MbIKaHUM KOHTaKTa pese K. OpoH-
TOBBIM KOHTaKTOM pese JOKB 3ambikaercs obmas uenb pene CKB Bcex
ceximii Mapmpyra. IlepBbiM B 31Ol cxeMe Bo30yxnaercs peje /[SCKB u
NOATOTAaBAMBAET Lenb KoguposaHusa cexuuu I5CIT. Bkawuenune
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KOAMPOBAHHUA HACTYNAaeT C MOMEHTA BCTYIUIEHUS NOE34a Ha 3TOT YYacToK
H pasMbIKaHua GPOHTOBOrO KOHTaKTa pesie /15CIT. [lanpHedunit nopsagok
BKJIIOUEHHS KOXMPOBAHMS PEJbCOBHIX LIEMEH OTIPABACHUS AHATIOTHYCH
Mapmpyty npueMa. KonoBrie UMY/ IbCH TPAHCAUPYIOTCH M3 PENbCOBOH
LCMHM YYaCTKA YOANEHHUS ¢ nOMOMbIO peae YOH 1.
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YerpoiicTsa AucneTYEPCKOTO KOHTPOMS aBmxeHHs noesnoB JK, npuMeHseMble Ha yJ9acTKax,
060py10BaHHBIX aBTOOGIOKHMPOBKOM, IPeIHA3HAYCHDI VI cOOpa, MCPSAAuH M OTOOpaKeHUs MH-
(opMaLHK HOC3AHOMY MCHETYEPY 00 YCTAHOBIEHHOM HANPABIEHWH JIBHKEHHS (Hd O/IHOMYTHBIX
TICPETOHAX ), 3HATOCTH ONOK-YIACTKOB, MIABHBIX ¥ PHEMO-OTIPABOUHBIX TyTeH Ha POMCKYTOU-
HBIX CTAHLMAX, MOKA3AHUAX BXOUHDBIX H BBIXOAHBIX CBETOGOPOB.

Mnanxais Ha Tabllo AUCIETIEPCKOro KOHTPOIIS OTPAKaeT HPOABHAKEHUE TOE3I0B MO YUACTKY, UTO
[IO3BOJIACT HPHHUMATh OTIEPATUBHBIE PELICHHS 1O YCKOPEHHIO JABUKEHHMS TOE310B H [0 YCTPAHEHHIO
OTKa30B B cucTeMax aBTobnokupoBku u ATIC. Konrponbsaas udpopmanus K cHadana nepena-
€TCA Hd [POMEXYTOUHBIE CTAHLIMH, OTPAHMUMBAIOIIHE HEPETOHBI, & 3a1E€M C IIPOMEKYTOUHBIX
CTAHLMH HA LIEHTPAbHBIA MOCT NOE3QHOrO AHcieTHepd. JeKypHble TPOMEKYTOUHBIX CTAHLIUH,
noJyuas OnepaTHBHYIO MHGOPManHIO ¢ noMoibio JK, HIMEIOT BO3MOXKHOCTD CIICANTD 34 IBUXKE-
HHEM TT0€30B [0 NPHIEIAIONIMM NEPErOHaM, a TAKXKC KOHTPOIMPOBATb paboTy KaKao# cur-
HaNbHO# yCTaHOBKH aBTOGNOKUPOBKU M yerpoicTs AIIC Ha mepeesnax, pacholoxkKeHIbIX Ha
1IEPEIOHE MJIY HA cTaHLMH. [Ipy nonyuenuu curuaia ob oTkase JeXXYPHbIH TPUHNIMAeT IKCTPEH-
HBIE MEPHI IO UX YCTPAHEHHIO, YTOOBI HE NOTYCTUTD 3a€PXKKH 110€3/10B.

Ha cetn aopor Hauunast ¢ 1966 I. IIMPOKOC NTPHMEHERUE TIONYUHIIA YACTOTHAS CHCTeMa TUCHeTUep-
CKOT0 KOHTpOJi. B 310ii crucTeMe AmMTenbROCTS Huiia ast KoHTpois 480 061eKkToB cocTaBmseT 15 ¢,
YTO NO3BOJIAET TPUMEHSTH €€ HA Y4ACTKAX ¢ BRICOKOCKOPOCTHBIM ABibkeHHem. Cucrema YK B ocHoB-
HOM TOCTPOEHA 118 GECKOHTAKTHOM AITAPATYPE, YTO 0DECHEUHBAET HANEKHOCTD €€ PABOTHI U OHICTPO-
nedictsue. Bricokoe GbIcTpOaEHCTBIE TO3BOISET PACLIMPUTD 00IIACTh NpUMeHeHHA chcTeMbl YK s
nepeaayy HGOPMALIMH TEICMEXaHHHECKOTO KOHTPOIA HTH TEXHUUYCCKOTO AUATHOCTHPOBAKMS HA TIPO-
MEXYTOUHDBIC CTAHLVH K AWCIIETYEPy CITYKOBI CUIHATM3AlMKM U CBsT3H. CHCTeMa TeleMEXaHMHecKoro
KOHTPO/IA NO3BOJISET HEMPEPLIBHO [TPOBCPATL BCE KOHTPOIUPYeMble 0OBEKTHI YIACTKA, BBIABIIATE OT-
Kit3bl B 9TUX YCTPOMCTBAX M NEPEAABATH TUCHETYEPY TUCTAHLIN HHGOPMALHMIO O KDKIOM OTKA3E.

CHcremMa TeXHHUECKO1'0 IUATHOCTHPOBAHAS TO3BOJISET C NOMOLLBIO HEMPEPHLIBHOH DPOBEPKH 3Jie-
MEHTOB ABTOMATHYECKHX HEPETOHHBIX M CTAHLMOHHDBIX YCTPOMCTB BLIIBIISATH OTKIIOHEHHE (baKkTiyec-
KHX MAPAMETPOB JIEMCHTOB O HOPMATUBHBIX. [1pH OTKIIOHEHHM TEXHHUYECKHX APAMETPOB Bbilile
JOTYCTHMEIX NIPC/CIOB BbIPAOATRIBAETCS H MepenaeTcs CUPHAT TPEBOTH, COOBIIAIOIIMIT JTUCTIETUEDY,
KAaKO# 31eMeHT (Mamna cBeTodopa, pelbcoBas LeMb, UCTOUHUK MUTAHUsA) CKOPO OTKAXeT H 9To Tpe-
OyeTcs BMELIATENLCTBO PAOOTHHKA UCTAHUMM I 3AMEHBI SNIEMEHTA HIIM €10 BOCCTAHOBJ/IEHHSI.
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Ha puc. 8.1, a nokasana cTpykrypras cxema YJIK ju1si cGopa urdopMalvu ¢ neperoHHbIX yeTaHo-
BOK H HEPEIAYH ee HA IPOMEKYTOUHBIC CTAHUMY M TUCTIETYePCKUi nocT. [ niepeaauu MHGOpManuu
OT CHIHAJTbHBIX YCTAHOBOK ABTOOIOKHPOBKY ¥ ATTC Clly>KUT IHHYS JBOMHOTO CHIDKeHHS HAIIPSDKEHHSA
(JACH). I1pu 60mb1110M YHCIE KOHTpOIHPYeMbIX 00bekToB im0 JCH paspesaroT 1 MHGopMaIms ¢
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[IEperoda nepeaaercs Ha obe CTaHIMK neperoHd. KourposbHas MHGOPMALIKS NEPEIAETCS B BUJE KO-
J10B Ha (PMKCHPOBAHHbIX YacToTax. Ha xaxIoH CHTHAILHOH YCTAaHOBKE HAXOUTCH TEHEPATOP KaMep-
touusiit TK, BeipabateiBatomuil oaxy U3 16 dprkcHpoBaHubix YacToT B quanazore 300—1500 o,
Ha puc. 8.1, 6 nokaszaHo NoAKTIIOUEHHE reHepaTopoB 'K HeCKOJIbKIX CHIHAJIBHBIX YCTAHOBOK MEpero-
Ha K smun JACH. o omHo# mHuu JCH MOXHO KOHTPOTHPOBATE 10 16 CUTHAILHBIX YCTAHOBOK.
Kamepronupie reneparops THHA [KS, K6 1 TKIL yeranasmiBarot B pesieiHbIX wxagax aBrobnoxu-
poki u ATIC. Kaxplit reHepaTop BeIpaOaThIBAET YACTOTHBIE KOIbI, C IOMOLLIbIO KOTOPBIX [IEpeaeT-
¢l BCH KOHTPOJIbHAS MH(OPMALIMA ¢ JAHHOH CHTHAJILHOH YCTAHOBKH. I'CHCPATOP CO LITCHICCITBHBIM
Bryodenuem Trna KL npuMeHstoT Ha cUrHAJTLHBIX YCTaHOBKAX Beex BUIOB aBToOnokposkH u ATIC.
B 3aBHCHMOCTH OT BbIpaGaTHIBACMOH 4aCTOTHI IPUMEHSIOT reHepaTops! THIOB ['K6-1—I'K6-16.

Ha neperote reHepaTopsl ¢ 60J1€€ BHICOKHMH YaCTOTAMHU PA3MEIIAIOT 110 Mepe IPHOIVKEHHA K CTaH-
MM JUTs1 TOTO, YTOOBI (YUMTBIBAS CTENEHD 34TyXdHHS) CHTHATIB HA GOliee BRICOKOI 4aCTOTE nepeaBa-
JIMCh Ha Menbltee paccrosHue. B i JICH renepartopel I'K Bromouator napasiensho pene JCH.

Mpu Bxrouernu Beex rebepatopos 'K B iunmio JICH oaxoBpeMeHHO nepenaercs nHopMalis ot
curHaIbHBIX yeraHoBok ABb 1 AITC Beero neperoHa. OT Kax/I0#H CUTHANIHON YCTAHOBKH YACTOTHBIN
KOZIOBBI CHITIAT TIEPEIASTCA 110 Y3KONOIOCHOMY KaHAITY CBA3H C YaCTOTHBIM yiuloTHeHHeM. Ha cran-
LMK OT KaXIOro NPUHATOrO YACTOTHOTIO CHIHAJA Yepes yCWiuTeNlh npHeMHuka YTIAK 1 npueMHHk
TTKS Ha tabno aeKypHOTO N0 CTAHIMH BKITIOYAETCA KOHTPOIIbHAs namna. [1o pexumy ropenus kax-
JIOH JTaMIIbl Ha TA6JI0 ONPEIESETCS COCTOAHME KOHTPOJIMPYeMoro o0beKTa Ha neperote. Iluranue B
munmo JICH nonaercs ot 6moxos muranust JJICHIT. Ha craHinm, K KOTOPOii NOAKITIOMEHB! BBIBOITHI
paspestoii muHny JJCH, ycTaHOBNEHO M0 ABA KOMIIEKTd IPHEMHHKOB M YCHIIHTEJIEH Y4CTOTHBIX KO-
JIOBBIX CUTHAIOB KOHTPOJISL HAMIOTBHBIX YCTPOMCTB, MPIIEralolMX K CTAHIMH NIEPErOHOB.

KoHTtponbhas nihopMalis nepefaeTcs ¢ IPOMEKYTOYHbIX CTAHLMI HA LIEHTPABHBIH NOCT 110 (hU3u-
YCCKOH JIMHMH JACTIEFYEPCKOI'0 KOHTPOIsL. T1o 3ToM JHHMM 0praHu30BaHo 16 y3KONOIOCHBIX YACTOTHBIX
kaHanoB. Kanamer 1—15 Henmone3yror mis nepetavy iHGOpMaLiy ¢ 15 TpoMeXyTodHbIX CTAHLME Ha
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TIOCT HCTIETYEPA, @ KaHan 16 — /UIs Nepeiayy TAKTOBBIX UMITYJICOB CHHXpOHM3aLmn. KonTposbHas
HMHGPOPMALIS 11EPE/IACTCS HA LEHTPAIBHBIA TIOCT OT IuHeHHoro reHepatopa I'J13 onnoit u3 15 yacTor.
T'eneparop ynpasnsietcs pacnpenesmurtenem P/IK ¢ 6mokom ynpasirerns bYP. Ha oanoit u3 mpomexy-
TOYHBIX CTAHIIMI YCTAHOBIIEH TAKTOBEI reHeparop tuma I'T2-16 ¢ paboyeit uactoToit 1523.6 ['u, koto-
Ppbiil BEIpAOATHIBACT TAKTOBbIE HMITYJIBCHI JUIMTENbHOCTBIO 0,4 ¢ ¢ HHTepBajioM 0.4 c. YacToTHEIE KOj10-
BbI€ CUTHAIBI, TIOCTYTIAKONLME C MPOMEXNYTOYHBIX CTAHIIHIA, IPHHUMAKOTCS HA LIEHTPAJIBHOM 110CTY Yepes
6noxku PAK, BYP, YTIIK, npuemuuky [1K5S u ta6ino Marpuibl. OT TAKTOBIX HMITY/ILCOB MEHEPATOPA
I'T2 cunxpoHHo paboTaloT paclpene/IMTENIH BCeX MPOMCKYTOUHBIX CTAHLIMA W HEHTPATIEHOTO T10CTa,
Ha xaxnom mrare pacripenenureneit PIK cranumii u uentpaistoro nocra B uens JIK ot revepatopos
[JI3 crasmmit MOCBLIAKOTCS MMITYIBChI, COACPXALIME HHPOPMALIMIO O COCTOSHUM KOHTPOJIMPYEMBIX
00BekTOB. KakIoMy KOHTpONIbHOMY 00beKTy Npurmmcan iomep mrara PAK cranuuu (puc. 8.1, 6). Ha
KOTOPOM HHGOpMaLMA O er0 COCTOSHHH TIOCHLIACTCS 1A ICHTPAIBLHBIH NTOCT. 3a OIMH LMK (32 mrara)
pacnipeaenvreny PIK nojxmouaror nocnerosarensHe K [J13 ¢Bocit cTaHLMKM KOHTAKTHI 32 KOHTPOJH-
pyembix 0ObekToB. B mumnio JIK Ha kaxngiom iuare paboTsi Boex pacnipesiesinTesieit 0/HOBPEMEHHO To-
CTYNAKT YaCTOTHbiE CHIHAB! OT 15 renepatopos I'JI3 Beex craHumil. ITpUHATBIE HA |IGHTPAIBHOM
TIOCTY YACTOTHBIE CHIHAJIBI YCHITHBAKOTCSA, 3aTeM paclunpoBeIBaloTes npHeMHHKamy [1KS.

C noMolp1o pacinpoBKH ONpPeenaeTcs CTaAHUMs, C KOTOPOH MOCTYIIHI CHTHAN, H COCTOS-
HHE KOHTPOIHPYEMOTO 00bekTa Ha 3Toi craHu. Yepes Beixonsl PJIK ueHTpansHoro moera
OINpENeTAIOTCS MOPSJIKOBLIE HOMEPA 00BEKTOB Ha MEperoHax M CraHUusX. BusyanbHelil KONT-
POIb COCTOSTHHSA KOHTPOIINPYEMBIX 00BEKTOB HA CTAHUMAX U IIEPErOHAX JUCTIETUEP NONYYA€ET HA
TabIIO-MaTPHULIE, HA KOTOPOIi HAHECEH IINAH yYacTKa H MMEHOTCA HHIMKATOPHBIE JTAMIIEL.

Ha puc. 8.2 npuseneHa dyHkMoHanpHas cxema Y/1K npomMexyTouHOM CTAHLIMH Ha ABYXITYT-
HOM YydacTke 0e3 paspesa quHun JICH. YacrorHble curHalibl, 1OCTYMHUBIUUE C TIEPErOHA 110 JIH-
Hun ACH—OJICH, npuunmator ycwintens YIIJIK2 n npuemumnkn TTKS. Kaxablil npueMHHK
COCTOMT 3 JIByX KAMEPTOHHBIX y3KomnosiocHsix ¢uisrpos [1P1. [1pnemunk T1KS-1 pabotaeT Ha
gacrorax 1, 2; [IK5-3 — na wacrotax 5, 6 W 1.1. Beero ucnoas3yoT BOCEMb THITOB IIPHEMHHKOB.
Ha BeIxoze kaxzmoro ¢GuibTpa 4epes yeuiiuteau Ha tpaHsuctopax VT 1, VT2 BKItoyeHsl IpHeM-
Hble perucrpupytoume pene P1, P2 tuna PITH. KOHTAKTAMM PerucTpUPYIOLIMX Peile BKIHOYAOT-
Csl HaMIbl HA TadJI0 AEXXYPHOrO MO CTaHUMHY. KOHTAKTEl PEerHCTPHPYIOIINX peile MOAKIIOYEHb K
sxonaM PJIK, ¢ moMouipo KoTopslx GOPMHPYIOTCS YACTOTHBIE KOLOBBIE CHIHAJIBI, IIOCHIIAEMEIE
Ha eHTpanbHbli noct. K BxogaM P/IK moaxtioueHb!l KOHTAKTE] peNe AaiiHOH CTAHIIMH.

Kounraktamu curnanbiblx peie UC, HC koH1poinpyeTcst OTKpHITHE CHIHATOB YETHOTO H lie-
yeTHOro HampasieHns; pene HX, YX — cocrosHne yyacTKOB y/aNCHHA B HCYCTIIOM M 4CTHOM
HanpasicHuy; pene 1TT, 2IT u T.1. — cocTosSHHE MPUEMO-OTIIPABOYHEIX IyTeH HA AaHHO# cTaH-
unn; pene HOC, YOC — ropeHue paspelialoninX OTHEH Ha BXOIHBIX M BLIXO/IHBIX CBETOhOpPAX;
pene 1HH, 24UH - ncxioyenine BpaxacbHsix Mapiupyros; pene KM, KC — npasumsliocts 3a-
JlaHHsl MAPIIPYTOB IIPHEMA W OTIIPABIICHHS U JP.

Hudopmaums nepeaactes Ha NEHTPAIbHBI ITOCT 4eped 6II0K yIpaBiieHust pactipeennresiem BYP.
Yepes oToT 610K BKIIKOUAETCS JIMHEHHBIH reHeparop [J13, BerpabareiBatoumii oy us 15 wacror,
MPUIMCAHHYIO JaHHOH crariuuu. OT rellepatopa 4epes BBOHO-H3OMMpyIomHii umrok HBH gac-
TOTHBII CHTHAJI II€peaacTCsl IO MATHCTPAJIBHOMY KaOeio Wii BO3IYIIHOH IMHMH HAa UCHTPAJIbHBIH
noct. Hurok IUBMH zanmmaer ammaparypy YK v oOciy>xuBaromMi EPCOHAT OT OMAcHbIX Ha-
TIPSKEHHI M TOKOB, BO3BHUKAIOUIUX B JTMHHM CBA3H.

Ha npomexxyTo4HO# CraHumm nMeeTcs TakToBelil reHepatop I'T2, BeipabaThiBatoimii TakToBbIE
MMITYJIbChI Ha 111ECTHAAUATON yacToTe. TaKTOBbIe HMITYNECH! ocTynawT Ha PJIK naHHo#M cranumy n
uepes imHmio JIK B PJTIK Beex MpomexyTOYHBIX cTaHumMil M ueHTpaisHoro nocta. Iloj geficTenem
TaKTOBLIX UMITyIIbcoB Bee P/IK yuacTka paboTarot CHHXpoHHO, M Ha Kaxkaom miare PAK craHimmm
OIIPALLHBACTCS COCTOSIHME KOHTPOIIMpYeMbix 06bekToB. Ha kaxaom ware PJIK depes 6nok BYP
BKkmovaercs reHeparop I'JI3 1 yacToTHBIN curilan nepenactess Ha LEHTPANLHBIH ITOCT.

VYerpolicTBa MpOMEXyTOUHOH CTAHUHM nuTatoresa or 6moka nuranmg JCHIL, Ha xoTopslit
nojaercsa HanpsbkeHue 220 B npu 3aMkHyTHIX KoHTakTax penie JICH wmm 110 B npu pazoMKHy-
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ThIX KOHTakTaX. PesxuM JJCH konTponupyercs pesie KJACH. Bknro4eHHBIM B JIMHeHHY!o 1ens JJCH.
[o nermu, mpoxozsutert yepes kouraxrt pene KACH, saropaetcs koutponsras namna KACH upu
MOHWKEeHUN HanpsbkeHus nutanus B neny JCH—O/JCH.
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B xonue 90-x rr. [MeTepOyprekum rocyIapcTBEHHbIM YHHBEPCHTETOM ITyTel cooflueHus paspa-
B0TaHa CHCTEMA AMNAPATHO-TIPOTPAMMHOIO KOMIUIEKCa JUCTieTdepckoro konrpons AIMNK-AK.

CHCTEMA BLICOKOTO MHTE/UICKTYANbHOTO YPOBHS (IPEACTABISET cO00H BBIYHCIUTENLHYIO CETh
JUIA [IENTPANH3HPOBAHHOTO KOHTPOJIS COCTOSIHNSA CTAHLMOHHbIX M TIEPETOHHBIX YCTPOHCTR aBTo-
maTtHku. [1op30BaTeIMU TAKOH CHCTEMBI AIBISIOTCS: AUCIETUEPCKHUi aNapaT OTAEIeHHs TOPO-
TH, YIPABICHUS OPOTH, TUCTAHIMH CHTHATH3aUHH H CBSI3U U ApyrHe ciyxOnr. ATIK-AK cobupa-
€T W ncpefaeT MOe3IHOMY AHCMETYEPY KOHTPOIbHYIO HHOPMALHIO O TOS3THOM MMOTOKEHUH B
Mpe/IeIax QUCIETYEPCKOro KPyra: coCTOSHHE BI0K-YUaCTKOB, TABHAIX M 1IpHEMO-0TIIPABOUHbIX
nyTeil MpOMEXYTOUHbIX CTAHUMHA, MOKa3aHHe CBETO(YOPOR, COCTOSHHE TIEPEE3NOB U TEMIlEpaTypa
Bykcosbix y3nos. Kpome Toro AITK-JIK ocymecTBaseT KOHTpOIb AeHCTBHE OTIEPaTHBHOro 1 06-
CITYXHBAKILEr0 TICPCOHATA, PErvcTpUpyeT oTkasbl U cbon B pabore yerposicts CLIB, Brigsisier
MPEIOTKA3HBIE COCTOSHHS YCTPOHCTB, COGHpAeT CTATHCTUKY UTS aHATH3a MPUYMH HEKa4YeCTBCH-
HOM paboThb! YCTPOUCTR, YIUTHIBAET KOJIMUECTBO CPabaThlBaHUi IIPHOOPOB, ABTOMATH3NPYET MO-
HCK HEHCIPABHOCTEH.

Ha puc. 8.10 nokazana crpykTypHas cxeMa cucreMbl AIK-JK, xoTopas ocymecTsiser coop
KOHTPOJILHOM MipopMany ¢ neperoHHON M CTAHLIMOHHOHN ammapaTypsl, liepegauy €€ U otobpa-
JKEHHE Ha JIMHCHHBIX nmoctax JIT1, a 3aTeM nepemady U oToOpaxeHue UHGOPMALIMK HA UEHTpalb-
HoMm nocty LI, McroyHukaMu WHGOPMALMK ABISIOTC PUOOPH] IMHERHBIX ITyHKTOR, CUTHADb-
HBIX yCTAHOBOK U TIEPEE3 0B, CTAHIIMOHHbIE yCTPOHCTRA aBTOMATHKY, KOHTPOTHPYIOILIME MOE3THYIO
M TEXHOTOTHYECKYIO CTAIMIO Ha CTAHUMU (PESTbCOBBIE LEMH, CBCTO(OPHI, CTPENKH), annaparypa
JIEKTPHYECKOH LIEHTPATM3ALMH CTAHLIMM, THCIIETIEPCKOTO KOHTPOJIA M JHCIIETYEPCKOH LeHTpa-
M3ALMH, YCTPOHCTBA M MPUOOPHI HA CTAHUMH, MO3BOIAIONIME KOHTPOIMPOBATL TCXHUYECKHE U
TEXHOIIOTMUECKHE HAPYILEHHS B paboTe cUcTeM (MOBpEeX/IEHHE UCTOYHUKOB MUTAHUS, MEperopa-
HME LPCIOXPAHUTENEH, HAXATHs aBAPUHHLIX KHOMOK), ANNapaTypa KOHTPOJIs aHAJIOTOBbIX CHIHA-
nos [TUK-10; annapatypa JIMCK (IIOHAB); ycrpoficTBa 1 npibopbI cHeTeM COPTHPOBOYHBIX
ropok (CALL, APC).

Cucrtema AITK-AK coCTONUT U3 TPEX MOACUCTEM, HCTIOIB3YIOLIHX IPOrPaMMHPYEMBIC KOHTpOJT-
JICPBI, NEPCOHATILHBIE KOMITBIOTEPBI M CIIEUMAIBHOE TPOTPAaMMHOE OGECIIEUEHHE, KAHAMBI CBA3H
MEX/1y HIMH, MO3BOJAIOLIMC OPraHH30BaTh BHIYMCINTEIbHYIO CETh U ABTOMATH3NPOBAaHHBIEC Me-
cta APM nonszosareieti.

[Mepras noacucTema (HIKHUHA YPOBEHE) COCTOUT U3 aBTOMATOB KOHTPOJIS CHTHAIBHBIX TOHEK
AKCT, ofecrnieuuBalonyix NoayYeHue 1 nePBHUHyIo 00paboTky KOHTpOIsHOI nH(popMawLmm co-
CTOSIIMA NEPETOHHBIX YCTPOHCTB aBTOMATHKH,
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Bropas noncucrema (cpemHuii YPOBEHDb) COCTOUT M3 TIPOMBIILUIEHHBIX KOMIIBIOTEPOB, 0 OJIHO-
My Ha KQKIYIO CTAHIHIO, BBINOIHSIONINX POJlb KOHUEHTPATOPOB U 00pabaTsliBalomuX HHpopMa-
UMIO OT NOICHCTEMBI HUKHETO YPOBHA. B 3Ty e MOACHCTEMY BXOIUT KOMIIBIOTEP-KOHIIEHTPATOD
ueHTpasibHoro mocra LI

TpeTs noxcucremMa (BEpXHHH YPOBEHE) COCTOUT M3 dBTOMATH3HPOBAHHBIX pabounx Mecr APM
JIMCTIETHEPA NUCTAHIMKE CHTHAIU3AIMH 1 CB3u U pabOTHUKOB OT/ICIICHHS A0OPOTH.

HndopmanuonHoe u nporpaMMHoe 0GecrieueHUe CPeIlIero ypoBHS MI03BONAET OPTaHH30BaTh
c6op u nepenavy CTaHITHOHHOM uHbOPMaIMu Ha BepxHuii yposens cuctembl. Mndopmanuonnoe
U NporpaMMHoe o0ecneyeHre BEPXHErO YPOBHS MO3BOMAET OPraHH30BaTh ABTOMATHIUPOBAH-
Hble paboune mecta noesaHoro aucnerdepa APM-AHLL, nHcnertdepa %ene3HOXOPOKHOTO y3na
APM-JJHLLY, mucneryuepa curHanmsaumu u cessu APM-IHY/], BArOHHOro iucneTvepd.
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Annaparypa Kawaut cBsizu Anmnaparypa
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s nonyyenust KOHTPONBHOMH HHbOPMAITHK ¢ TIEPEroHa Ha KaXKA0H CUrHATbHON YCTAHOBKE U
nepeesfie YCTAHABIMBAIOTCS Crenuanusnposannble kKoHTpoineps tuiia AKCT. B nacrodmee
BpeMsl HauOollblllee PaCPOCTPAHEHHUE MOJTYYHT ABTOMAT KOHTPOJIS CHrHanbHo# Toukn AKCT-
CUM (cunresaTop wactorst, moayastop). AKCT-CUM npeanasHauen juist KOHTpoiis pabotoc-
NOCOGHOCTH YCTPOHCTB aBTOGIOKHPOBKH AB 1 nepeesnHoit curHammsanuu IC u ocymectBaser
cbeM HHpopManuu 10 7(15) KOHTPOJIBHEIX PENE; KOHTPOIb BEMHYHHBI JOMYCKa HANPSDKEHHS HC-
TOUHHKOB ITHTAHUS, KOHTPO/Ib HEMCIIPABHOCTEN H3OIMPYIOIIHX CTBIKOB B CUCTEMe koj10BoMH AB.
AKCT npencrasiser co6oii renepatop, GopMUpPYIOILHIi HACTOTHYIO ITOCBLIKY, COAEPXKAIIYIO HH-
(bopMaLHIO O COCTOSHHE KOHTPOIUPYeMbix 06bekTOB. Bce AKCT napanneibHo NOAKIIOYEHb K
nuHuK CBA3K. OHYM BHIPAOATLIBAIOT COGCTBEHHDIE YACTOTHI H OCYIIECTBISAIOT HE3ABHCHUMYIO Nepe-
navy MHbOpMALHMKU Ha cranuuio. Jnrensnocrs kaxaoro u3 8(16) HHOOPMAIMOHHBIX HMILYTb-
COB OTIPEAENAETCS 3AMKHYTHIM WIM PA30MKHYTHIM KOHTAKTOM, NOJITIOYEHHBIM K BXOTHOH KileMMe
AKCT. Bee xonrponnepst AKCT-CUM sbinyckatores 30 pasiiuuHbIX BUIOB, OTIHHAIONMXCA
?CCyIlIC;; q‘}croron BBIXOHOrO CHrHana: f, = 384 Ty, f, = 1088 l"u,f14 2176 Ty, f15 = 2304 T,

4224 I'n
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HOro OrHEN H HMEET Ha BbIXOIEe CHTHANbHbIE pesie XK, 23 1 3, 4To M03BoJIsAET HCIIONBE30BATE YETHIPEX-
3HAYHYIO CUTHATIM3ALMIO 6€3 NPUMEHEHNS TOTIOMHHTETBHBIX YCTPOHCTB, OCHOBHBIM 3/IEMEHTOM CHCTE-
MBI SIBJISIETCS: MUKPOTIPOLIECCOPHBIH ITyTeBoH mpuemuuk MIIII-YKE, zamenstoruuii cremyionme ae-
MEHTHI YHCJIOBOH KOIOBOH aBTOOJIOKUPOBKU: AEIM(PATOp, KOOOBbIH MyTEBOH TPaHCMUTTED,
TpaHcMuTTepHoe peste Tuna TII-65B, nmmymscHoe myTteBoe pene Tuma MBI i UMBII-110. Bxox
[IpHEMHHKA BKIIOYEH B PENTBCOBYIO LI Yepe3 Apoccelib-TpaHcopMatop AT-0.2 (A T1-150) u yerpoii-
cTBO cornacopanus M 3aumibt ¥Y3C. B kagectse Y3C ncnonb3yercs sanmmhbiii Snok-unstp 35D-1
(DI1-25). Jns saumtel MITTI-UKE ot rpo30BbIX NEPeHATIPSDKCHHI Ha €10 BXOIE BKITIOYAETCS MEKT-
POHHBI GnOK 3aiuTel B33-1 (B cXeMe He nokasan).

CTpYKTYpHO HPUEMHUK BBINONHEH O CXeME «ABa MO IBa». OH COCTOMT U3 ABYX IBYXKOMII-
JIEKTHBIX K4H4JI0B U HHTepdelicnoro momyns UM. Kaxaslii KaHall CONEPXKHT 1Ba y3ma LEHT-
pansHoro npoueccopa L1, L2 u cxemy xourponsa CK. B unrepdeiicHbli MooyIbs BxoOsT:
y3em BbIOOpa KaHalla M Nepesallycka; 6ECKOHTAKTHBII KoMMyTaTOp ToKa BKT; cXeMBI KoHTpONIS
nepeaaBaeMoi KOA0BOH KOMOHHALMH H KOHTPOJIA LENOCTH CBETOPOPHHIX JTAMIT M CXEMa COIpsi-
>KEHHA C anmapaTypoH 4acToTHOro mucnerdepckoro xoHtpons. HopMansho o6a xanana Haxo-
nsitesl B pabodem cocTosHAK. OMH U3 HUX ABJISAETCS BEXYIUMM, IpYroH — BENOMEIM. Bemyrumit
KaHaJl MOIKJIIOYEH K PEIbCOBOH LENH H BBINONHAET TEXHOMOrHYeCcKUH anropurm obpaboTku
HHPOPMALHH CHIHANBHON YCTAaHOBKM 4BTOGIOKHPOBKH. [Tocme neMomynsiiMy H 1EKOAHPOBA-
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IIpuemnas annapatypa nauHeitHoro myHkra ITAJHT npeaHasHayeHa 11 IpHeMa KOHTPOSILHOM
nudopmaunn ot neperonsbix AKCT, qeMoaytsimy u nepenays ce B KOHUEHTPATOP CPEAHETO YPOB-
ns1 ATIK-JIK. TTpuemuux JITT npencrapiser coboit cMHTE3aTOp Yactorsl — AeMoayiasarop CU/I-10,
KOTOpPbIH IpeHa3HAYEH I NpUeMa MHPOPMALMH OT JECATH NePErOHHBIX 0bbekToB. Moanduka-
i CYJI-10 pazIuyaioTcs TOIKO AMANA30HOM IPHHAMAEMBIX 4ACTOT H UMEKT O/IMHAKOBLIE ITPHH-
LIMITHATIbHBIE CXEMBL.

Jns nomyyenus ananorosoit n AMCKpeTHOH HHPOPMATIIHMHE ¢ MyJIbTa PENCHHOH annapatypbl 371ek-
Tpuyeckoi nenTpanuszaunu D1 Ha cTaHUMY NPUMEHSIOTCH CIIEUMATH3MPOBAHHbIE KOHTPOILIEPHI
MUKI10 1 [MTKUK120. TUK10 umeer 10 anamorobbix u 10 undpoBbix BXOAOB M NIpeAHASHAYEH IS
H3MEPEHHUS CPEOHMX 3HAUEHHI HATIPSKEHUS CUTHATIOB IEPEMEHHOTO TOKA, TIOCTYNAIOIMX HA AHA-
JIOTOBbIE BXObI; M3MEPEHHS U3OMALIMM HIEKTPUUECKHX 1ieTel (kabeslb, MOHTAX); Npe0dpa3oBaHus
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B CTAHIAPTHBIH IHGPOBO KOX CHTHAIOB MIEPEMEHHOTO H MOCTOSHHOIO HANPSHKEHNS, IOCTYNAIO-
KX HA uM(POBbIE BXO/bl; NEPENAUH M3MEPEHHBIX 3HAUEHHH HATPSHKeHUI H CONPOTUBIIEHHUS H30-
ASUHK B BUJIE NOCIEI0BATENBHOrO UU(POBOro KOAA B KOHLEHTPATOP IO €0 3anpocy.

Ha xaxaslit u3 10 aHATOroBbIX BXOZOB HAINIPsKEHHME NOCTYNAET ¢ BBIXOOA PEEHHOTO KOMMY-
raropa. Kaxaoe pene koMMyraTtopa npeqHasHaueHo Qs 0AHOro KaHana. HopMmanbuo Bee KOH-
TaKThl pelie pa3oMKHYThI. Pesie BKII0YAIOTCA MOCIEA0BATENBHO MO KOMAHAAM MUKPOKOHTPOILIE-
pa. MHMKpOKOHTpo/Iep BLIpabaThIBAET TAKylo KOMAHY NOCIE NONyyeHHs OT KOHICHTpaTopa
KOMAaH/Ibl Ha IIpOBEIEHHE U3MEPEHUSs HAIIPSKEHUS W COMIPOTHBICHHS H3OMALMH.

s nomyuenus quckpetHol HGopMaimu B cucreme AITK-/IK upuMeHsIoTCs MEKPOKOIIT-
pomnepst ITMK120, koropsle umeror 120 tudpossix Bxomos. ITMK120 ocyecrsiser npeobpa-
30BAHHMC B LMGPOBOI BUI NOCTOAHHOTO HANPAKEHHS B AHAIa30He o1 -36 B 1o +36 B wnu nepe-
MeHHOTO HanpsbkeHHs 36 B uactoroit 50 I'; mepenauy mocneaoBaTebHbIM KOIOM MACCHBE
JAHHBIX B KOHIICHTPATOP 1o cro 3anpocy. Bee 120 Bxo08 06pasyoT 15 BOCBMHKAHAIBHBIX PYILI.
B kaxno# rpynne obume npoBosa KaHATIOB (CO BTOPOro IO BOCBMOI) OOBEAHHEHB!, 4 1IEPBbIi
KaHA1 HMEET He3aBMCHMBIH 0bluit nposod. Takas opraHH3auus BXOAHBIX LieNIeH MO3BOISET
nopkmounth [TMK-120 k ranbBanyudeckd pa3sBA3aHHbIM LeNsM UCTOYHHKOB CHTHamoB. CBa3b
MHK-120 ¢ KOHUEHTPATOPOM OCYIIECTBASETCA [0 NOCIEOBATENIBHOMY KAHATY THIIA «TOKOBAN
nerns». KaHan cesa3u 1 Bbixoasl MUKpokoHTpomiepa ITMK-120 ranbBannuecku pa3sazanbl. Mak-
CHMaJbHas CKOPOCTh nepesau uHpopManun 9600 boa.

s nonyyeHns HHQOPMALMH O COCTOSHHH IIOABHAHOIO COCTaBa IIPUMEHEH KOHTPOILIED, Ye-
pe3 korophiii anmaparypa cuctembl JJUCK nmoaxmouacres k koHuenTpatopy. Konrpomnep me-
pENdeT B KOHUEHTPATOP MH(OPMALHIO, NOCTYNAOMYIO Ha MEYaTAIoNIeC YCTPOHCTBO CHCTEMBI
JHCK, a Takxe curnans «Tpesora 1», «Tpesora 2», «AIIC». Konrponep coctouT n3 TUIo-
BBIX MOAYNeH, BHIMOMHEHHBIX B cTanaapre PC/104. Takoi cranaapT npeiaraeT NOTHYIO COBMe-
cruMocTb 110 PC-apXuTeKType, alnapaTHOi U IPOrpaMMHOM YacTaM, HO B TO Je BpeMs obnajia-
€T MEHBIIMMU pasMepaMu 1 HeDOJIBLIUM FHEPIONOTPedbIeHHEM.

AImapartypa cpemHero ypoBHs — KoHueHTpatopst JITT — cityxut ans: 06paboTKH CHIHATIOB, TIO-
CTYIAEMBIX OT KOHTPOIUIEPOB aHAIIOTOBOH M JMcKpeTHOM uHpopmatwu TTUK-10, TTHUK-120, annapa-
Typsl JUCK; cbopa 1 06pabOTKH CHIHAIOB, HOTYYaEMBIX C IEperoHHnIx ycTpoictB AB (CH/I-10);
oTobpaxkeHns MpHHAMaeMoil HHQOPMALIHMY B PEKUMC peabHOIO BPEMEHH; XPaHEHHs UH(OPMALIHY B
TeYeHNE OTIPEAENIEHHOrO BPEMEHH; NEPEAYH M NPUEMA HHYOPMALHMH OT APYTHX KOHUEHTPATOPOB.
B xauecTBe KOHLIEHTpaTOPa MHGOPMALIMH HCTIONB3YETCA MepCOHANBHBLA KomIbioTep PC — coBmecT-
Mast [T9BM npomsitiineHHoro ucnonHeHus. [IpuMeteHue Ha CTAHIASX MPOMBITICHHBIX KOMIIbIOTE-
POB MOBBILLIAET HAJEKHOCTb PABOTHI CHCTEMBI. DTO JOCTHIAETCs 34 cueT pumMcHeHus 8 [TOBM yanos,
YAOBIETBOPSIOUIMX O0NIEE JKECTKUM YCIOBHAM IKCIUTYaTALMH, A TAKKE 34 CYET NIPUMEHEHNS OpHIH-
HAJIBHEIX anapaTHLIX CPEACTB: CTOPOXEBbIX TAMMEPOB, 6E3BEHTUIIITOPHBIX IIPOLECCOPOB M UCTOYHH-
k0B ruTaHus. CTAHIMOHHBIA KOHIIEHTPATOP MOXeT pacrionarathes B nometteHu JCTT Ha oroens-
HOM KOMIIBIOTEpHOM CTOJIE, B PEJICHHOM NMOMCILCHUM 311 Ha crariBaX WIM CIELMANBHBIX CTOMKAX.
UndopMarms, noryueHHas KoHueHTpatopoM JITT 0T KOHTposLIepoB, NepenaeTcs Mo JIMHUU CBA3U Ha
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LEHTPAIbHBIH NYHKT. B KauecTse KaHai1a CBA3M UCMIONB3YETC MHO0 (husiyecKas TMHUS, MO0 Bblae-
neHHbIf BY kaHan, Kk koTopbM annapatypa JITN noaiiouaencs Yepes MOJAEMBI.

Anmnapatypa Bepxsero yposust AIIK-JIK npeacraBmsieT coboit aBToMaTU3HpOBaHHBIE paboune
mecta APM-LLUYJ, APM-THLI, APM BaroHHOro oliEpaTOpa, pacronioxeHHble Ha LIIT. APM-1ITY/
CITY’KUT JUIS aBTOMATH3AIMA (QYHKIMA JMCIIeTIepa TUCTAHIMM CHTHATIM3ALMY M CBsI3H, oDeciieunBaeT
KOHTPOIb TEXHHYECKOTO COCTOSHUA 1 TUTAHHPOBAHKE TCXHUYECKOro obamyxkuBanus yerpoiicts CIIb u
cBs3u yuacTka. C MOMOLIBIO KOMIUIEKCA MpoTPAMM MOKHO OCYILECTBHTh HA MOHMTOPE KOMITBIOTEDA
TIPOCMOTP MOE3IHOTO NOJIMKEHHSA, TTOUCK HEUCIIPABHOCTEH, ITPOCMOTP OTKA30B, H3MCPCHHS MTAPAMETPOB
penbcoBoii rermm. CoctaB APM ciienyrowmit: cucremuniii 6mox Pentium 3 750 MHz, RAM 128 MB,
HDD 84 GB, Video PCI Vesa — 4 MB, NE 2000, k1aBuatypa, MAHIITYJIATOP THITA «MBILIb», MOHUTOD
SYGA 217, npuHTep, uctounuk GecriepeboiiHoro mutanus. APM-/{H LI cryxuT VISt TOCTOBCPHOTO KOH-
TPOJIS IBKDKEHHA TIOS3I0B U Ha 0cHOBE nomydaemMoii Ha LT madopMaumu oTobpakaeT creiyomee: noes-
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JTHOE MONOKEHHE Ha JNCTIETYEPCKOM YUACTKE; MOC3THOE MOMTOXCHHE HA CTAHIMM, aBTOMATHUECKMIA Ta-
(UK HMCTIOTHEHHOTO ABIKEHUS; HOPMATHBHBIN I'padUK; IPOTHO3HLIT rpaduK; oTueTHBI! rpadmK
HCroaHeHHOro BwkeHis. B cocrase APM-IHLI ot 1 10 3 paGounx craH1uif 11a 6a3e MepeoHATbHBIX
KOMIIBIOTEPOB C TAKMMH XKe MapaMeTpamu, kak 1 B APM-UTY/L. Bee ciictemubie 6510ku garHOro APM
OOBEMMHCHB! B JIOKATTBHYO BbiUMCIMTEHHYO CeTh JIBC ¢ MOMOLTHIO CETEBBbIX AITTEPOB, UTO €T BO3-
MOXHOCTh OZIHOBDEMEHHO paGOTaTh HECKOJILKHM TTOB30BATEIISM.
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Opzanusanun mexnuuecko2o obciyycusanut. TEXHHUECKOC OBCTYKMBaHUE YCTPOHCTB aBTOONOKUPOB-
KM BeAYT PAOOTHUKM JINCTAH LM CHTHAT3ALIHH U CBSI3H. Bee paboThl BEHIONHSIIOT B COOTBETCTBHH € TPE-
HoBamsiMu T1paBrut TeXHHYeckoH KCIUTyaTalMH kee3HbIx Aopor Poccuiickoii Mepepatmu; MHerpyk-
MK 110 CHIHAIM3ALMK Ha XKeNesHbIX Aoporax Poccuiickoit Menepanyiv; MHcrpyiamn no obecneyeHnio
BE30IIACHOCTH JIBKDKEHHSA 110€30B IPH [IPOM3BOJICTBE PabOT 110 TEXHUUECKOMY OOCITY KHBAHIIO H PCMOH-
Ty yerpoticr CLIB; MHCTPYKITMH 1O TEXHHUECKOMY OOCTYXKHBAHHIO YCTPOHCTB CHTHAIM3ALIMH, LIeHTpa-
3K 1 6y1okuposku (CLIB).

OcHOBHOI (HOPMOH OpPraHM3alHH TEXHHYECKOTO Npollecca O0CyKHBAHHS ABIACTCA HHAYCT~
PpHaTIbIIBIit MCTOA, IIPH KOTOPOM ITPHMEHSETCH BBICOKAS MEXAHH3ALIHS IPOH3BOACTBA, €ro0 KOHUEHTpa-~
LHS U CIICUHATTH3A NS IPH OAHOBPEMEHHOM COBEPLICHCTBOBAHHH CHCTEMBI YIIPABIICHHS H COLTHANb-
1IOTO pa3BHTHA AUCTAHIIMHA CHTHAMH3ALUMH M CBS3H. B IpakTHKE HCIOIB3YIOT HCTHIPE METOJA
00CITyKHBAHUA — METOJ MECTHBIX OPHIral, KOMILTCKCHBIH, LleHTPATH30BaHHBIH U BaxToBbIi. [lep-
BbI€ JBd METOd IPUMEHSIFOT TaM, I'/l€ IICPCOHAIT IPOXKHBAET HA TEPPHUTOPHH, HAXOAAILCH S BOITH3H
MallpIX CTAHLMIA, 4 BTOpple B4  INPH OTCYTCTBUH XWIbS NICPCOHANA BOIUIN y4aCTKOB 0DCITY-
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KHBAHUSA WITH HU3KOH yKOMIUIEKTOBAHHOCTH Y4acTKOB ficpconanoM. [[ns seex ycrpoiicrs CL[B
YCTAHABIIUBAIOT IIOCTOAHHYIO MIEPUOANYHOCTh TEXHHUECKOTO 0OC/yKHUBAHUS Yepe3 TOUHbIC HH-
TEPBAJIbI BPCMEHH HE3aBUCHMO OT TCXIIMHECKOTO COCTOAHUA ycTpoicTs. CocTas paboTei, nepuo-
MMYHOCTb BHITIONHEHUS U KBaaubuKalUg UCTIONMHUTENeH onpeaensiorcss UHeTpykuuei o Tex-
HHYECKOMY OOCITYKUBAHUIO YCTPOICTB CUTHANM3AUMY, UEHTpasm3ammu u Gnokuposku (CLLB).
[MopsnoK BoIIOTHEHUs paboT onpeenserca MHeTpykumel no obecriedenuio 6e30nacHOCTH IBH-
JKEHUA [IOE30B [PH NMPOU3BOACTBE paboT, TEXHHHECKOMY OOCITYKUMBAIIMIO U PEMOHTY YCTPOHCTB
CLIB. BpeMs Ha BbINONHEHHE OTAETbHBIX paboT o o6C1yKUBAHUIO U PCMOHTY YCTPOMRCTB, KO-
NIMYECTBO M KBAMMUKAIMA UCTIONHMTENCH YCTAHABAMBAIOTCA OTPACIEBBIMU HOPMAMHU BPEMEHU
HA TEXHHYECKoe 00C/y)KUBalHe YCTPOHCTB CUTHATIM3AIMY, LCUTPATHU3ALNY H OIOKUPOBKH.

Ceemoghoput. [1o 1wiany-rpaduky IposepstoT obecrieuenue TpedyeMoli BUIMMOCTH orHel cBeTodo-
poB. [{aJIbHOCTh BUIMMOCTH JOJDKHA BbITH TAKOM, YTOOBI MALUMHUCT HOCHE BOCTIPUATHS CUTHATIA MMENT
HeoOXoIMMOe BpeMS JUTsi CBOEBPEMEHHOTO BBIMOMIICINSA TIPHKa3a, KOTOPbIA €My [EpeIaeTcs CUrHa-
niom. Ha mpsiMbIX yuacTKax myTH BCE OTHH TPOXO/IHBIX CBETO(GOPOB NODKHEI ObITh OTUETIIMBO PATH-
YHMBI U3 KaOHH YIPABJIEHHS THEM M HOUBIO HE MEHee ueM 3a 1000 M. Ha KpUBBIX yqacTKax myTH BUAM-
MOCTB CUTHAJIOB JOJDKHA ObITh ofecriedcHa Ha paccTosHuM He MeHee 400 M. B cuimbHoTICpeceIeHHOM
MECTHOCTH (ropbl, TTyOOKHe BbIEMKH) AOIYCKACTCA BUAMMOCTh Ha paccTosHuu MeHee 400 M, HO He
menee 200 M. HeoGxoamMMasg gaIbHOCTh BUAMMOCTH OOCCTICUMBAETCS TIPABWILHOH HAPY)KHOH HABOI-
KOi cBeTO(OPOB, TIO/UIEPKAHUEM 3aIdHHOrO HANIPHKEHHSA Ha TAMIaX CBETo(opa, COAEPKAHNEM B M-
CTOTE ONTHHCCKOM CUCTEMbI CBETO(OPA M COOMIONEHMEM MOPAKA CMEHB JIAMIT.

TIpoBepKy BUOAMMOCTH cBETOGOPOB, KaK IIPABUIIO, COBMEINAIOT CO CMEHOI CBETOGOPHBIX TaMIl.
OnuH pa3 B 4eThiPe HEAENH BUIMMOCTh OTHEH CBCTO(GOPOB IPOBEPAET CTAPIIM 3MEKTPOMEXaHUK
BU3YaIbHO M3 KaOHMHBI noKomoruBa. Pesynbrar nposepok obopmissioT aktoM (hopma HIY-60),
KOTOPBIi [OINCBIBAIOT CTAPLINH 3EKTPOMCXAHUK M MAIUIMHUCT JIOKOMOTUBA. CMeHy cBeTOhOp-
HbIX JIAMII  U3MEPEHHE HATIPSKCHHA HA JTaMIax 1IPOBOAUT JICKTPOMEXAHHK C 3TEKTPOMOHTEPOM
B CPOKH, YKA3dHHBIE B TEXHUYCCKUX YKAZAHUSAX 110 00C/1yKUBAHUIO YCTPOHCTB CHTHAIM3AIIMH, UEH-
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Tpaiusaunu 1 6mokuposku (CLIB). O cMeHE naMIl M pe3yNbTaTax M3MEPCHHUA HATIPAAKCHHH AETAIOT
3aMKCh B KapTouke yuera gopmbl LIY-61 ¢ ykaszanneMm HoMepa U JaThl YCTAHOBKH JIAMIL

Penvcossie yenu. TIpn BHCIIHEM ocMOTpe yYOXIaloTCs B IPABIILHOCTH YCTAHOBKM, LIEJIOCTHOCTH U
HAZICKIIOCTH KPEIUIEHMS BCEX JJIEMEHTOB PelbeoBOl 1ieri. IMopsinok IpOM3BOACTBA OCHOBHBIX paboT no
00CITYXIBAHUIO PEILCORBIX LIENEH Pel TTAMENTHPYETCSH KapTaMH TEXHMUECKUX Ykazamuii. B cooTBeTCTBUM
C ITHMM KAPTAMH [IPOBEPSIOT MCTIPABHOCTE CTHIKOBBIX COSIMHUTENIEH, HATHUME 3430pa MEXIY MOJIOLIBOK
peibea U Ganstactom (He meree 30 M), 3arpA3HEHHOCTB PETLCOBBIX CKPETIEHHH, COCTOSHHME 3a3cMITEHHI
yerpoiicts CLIB, nprcoemisieMbIX K PeibiaM WIH CpeIHEMY BBIBOTY ApOCCeneii-TpaHchOpMATOPOB, a
TAKKE TIEPEMBIMEK OT KaBeTBHBIX CTOEK H Iy 1€BbIX APOCCIICH-TPAHCPOPMATOPOB. Y H30MPYIOLIHX CTHI-
KOB NPOBEPAIOT TOPLIEBOH 3a30D B CTHIKE, HAIYHE TOPLEBOH POKITANKH, OTCYTCTBUE HAKATA B TOPLE-
BOM 3330¢, H3HOC H30JHMPYIOLIIX MPOKIAI0K. TOPIEBOH 3430p N TOMLIMHA TOPLEBOH IPOKIAIKH J0IK-
Ha Obith 5—10 MM. TIpu HEHCTIPABHOCTH M3OIIMPYIOIMX CTBIKOB MX NMPOBEPAIOT BOJLTMCTPOM C
BHYTPEHHUM COTIpOTHBRIeeM (39 +3,9) Om.

IMpy npoBepKe PeTHCOBOH LIETTH HA LITYHTOBYIO YYBCTBHTELHOCTD JJICKTPOMEXAHHK 110 MEPEHOCHOM
PAIMOCBS3M I TT0 IPYTMM BHAAM CBA3H CBA3BIBAETCS ¢ ASKYpHBIM 110 craHimu (JICIT) u npocur paspe-
LIEHVs Ha BbinoiHeHue paGotst. [To paspetterio JICTT 31eKTPOMEXaHHK HAKITAILIBAET HOPMATHBHbIA
wryHT 0,06 OM Ha NUTAIOMIEM K PENEHHOM KOHLIAX PEILCOBOH LIEMH Y M30IMPYOLLMX CTHIKOB, 8 TAKKE Ha
KaXIOM OTBETBJICHHM Pa3BCTRIIEHHBIX PEILCOBBIX 11eTiCH W depes Kakabie 100 M o Beeil JmiHe oHOHU-
TouHOM peECoBOi LiemH. TTpaBiIbHOE BHINOMHEHHE iy HTOBOIO X{CKTa FIEKTPOMEXAHHK MTPOBCPSET
IO OTITYCKAHMIO SKOPA TTyTeBol'o perie Wi coBmecTHO ¢ JJCTT — o MuIMKALK 34HATOCTH MyTEBbIX
y4acTkoB Ha Tabno. Ecmu myHToBO# %(eKT HE BBILOMHASTCS, TO MEKTPOMEXAHHK JENacT 3allHCh B
Kypuasne ocmoTpa. [Toene toro kak JICIT pacimiercs B 2KypHane ocMOTpa, IIeKTPOMEXAHUK IPUCTY-
MAET K BbIICHCHHIO [IPAYHHBL OTCYTCTBI IIYHTOBOIO dxbekTa. HanpsbkeHue Ha IyTeBOM PEJIE peryiu-
PY!OT U3MEHCHHMEM HATIPSDKCHMS, T10JABACMOTO CO BTOPHUHOH 0OMOTKH IyTeBoro TpaHcopmatopa. Co-
POTUBIEHHUE OrPAHVHMHBAIOLLIETO PESNCTOPA W3MCIISFOT TOJIbKO [0 HPEICTEHbIX 3HAUCHHH, YKA3AHHbIX B
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HOPMaJIAX PENBCOBBIX Lenel. [IpH MOBBIEHHH HAMIPAXKECHHSA HA MYTEBOM PEJIE BBILIE HOPMANBLHOIO,
PEIIbCOBBIE LEMH PCryIHPYIOT HE3aMETUTENBHO M obsa3atensHo nposepaoT Tok AJIC. Ecmy nanps-
XEHHE Ha ITyTCBOM pefe OKAXKETCs HIMKE HOPMANBHOTO, 4 Ha [UTAIOLICM TpaHcHOpMATOpe COOTBET-
CIBYeT MaKCUMaJIbHOMY, TO TIUATENbHO MPOBCPAIOT UCMPABHOCTH PCNBCOBBIX Liefeil jUTA BBISICHEHHS
MIPUYHHBI CHIKEHHA HATIPSDKCHUS HA ITYTEBOM peJie U YCTpaHeHHs 3Toi upuumHb. HagexuHas paboTa
pene, TpaHcopMaTOpOB, GIOKOB M APYTHX NPUBOPOB 0BECTIEYHBAETCH OCMOTPAaMHU, IIPOBOIMMBIMH
HE Pexe [ABYX pas B Tof.

Annapamypa asmobaoxkuposku. Bee pelie 3aKphiTOro THIIA K Apyras annapartypa NoUIEXHT epHo-
JIMYECKOH MPOBEPKE IIEKTPHYECKHX K MEXAHMYECKMX XapaKTEPHCTHK, KOTOPYIO NPOBOAAT PaboTIIM-
KH PEMOHTHO-TEXHHUECKHX yuacTKOB (PTY) nucTaHuMu curHanvsanyu H cBsisk. M3MCpCHHBIE JI€KT-
PpHYECKHE M MEXAaHMUYECKHE XaPaKTEPUCTHKH 3alMiChBatoT B XKypHan NpureMkH annapaTypel. Bee
npubopsl CLB, umeroime mpucnocobienne i MIOMOHPOBAHHS, OMIIOMOHPOBLIBAIOT. BCKpBITHE
MpUBOPOB M ONIOMOHPOBAIIME BBINOIHAIOT TONBKO paboTHHKH PTY uiIM DopoxHoi nabopaTtopHH
cnyx6pl CHTHANM3aUMHA U cBAsH. [IpHOOpH, He yA0BNeTBOPSIONUIME TPeHGOBAHMAM TEXHHMUYECKHX yCIO-
BHiA, BCKPBIBAIOT H PCMOHTHPYIOT. Pelie, TpancMUTTEpSI K ApYrHe NprOOPsI HA MEPCrOHE 3aMEHSIOT B
NPOMEXYTKE MEXY NOe3iaMt 6e3 NpekpalieHs JeiCTBUA aBTOONOKHPOBKH. Pelic cMeHBl HanpaBe-
HMA 3aMEHAIOT TONIBKO C Pa3pellieHHs OexypHOTo 1o craHuui., [1pn 3aMeHe npnbopoB Ha HeperoHe
TpebyeTcs MpOBEPATE paboTy CHrHATIBHOM YCTAaHOBKH [0 TIPOXOAA Moe3Aa.

[ noBbIeHHs NIpOM3BOAUTENBHOCTH TPyQia, KauecTBa paboT, HANEKHOCTH ACHCTBHS YCTPOICTB aBTo-
6110KMPOBKM 3aMEHY MTPUOOPOB KAK MPABIIIO, BLITIONHACT CIIELMANM3MPOBAHHAS Opurana, B pacliopskeHuu
3TOMH 6pUraabl AMEIOTCH HEOOXOMMMBIE TPAHCTIOPTHBIE CPE/ICTBA, 0HOPYIOBAIIHE 1T MEPEBO3KH IPHGOPOB.

Texnuka Oesonacnocmu npu npou3eodcmee pabom no MeXRUNECKOMY ODCAYHCUGARUIO yCMpPoicme
CIb. Tlpu TexHuueckoM obcnyxuBaHuH yerpoitcrs CLIB MOMDKHBI BHIMONHATECH TpeboBanus [1pa-
BIT TEXHUKHM OE30MACHOCTH M MPOM3BOACTBEHHON CAHMTApHM B XO3AHCTBE CHTHAIM3ALMH W CBA3N
XKeJIEHOIOPOXKHOTo TpaHcenopTa; MHCTpyknuH no TeXHHKe 6e30MACHOCTH U MIPOM3BOICTBEHHOM ca-
HUTapHHU A8 DIEKTPOMEXAHMKOB U INEKTPOMOHTEPOB CHTHAITH3AIHH H CBA3M HKEIE€3HOMOPOKHOIO
TpaHcopTa. B COOTBETCTBHU ¢ IIpaBHUNIaMM OONYCK K peMoHTY verpoitere CLIB nony4yaroT auna. Ipo-
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LIEMIIME MEMIMHCKOC OCBHIETENLCTBOBaHME, obydeHue 6e3011aCHbIM METOAaM paboThI M cnocobam
OKa3aHHs 11epPBOM MCIHIMHCKOM TIOMOLUH, TIPOBEPKY 3HAHMH BCeX MPABUIT H HHCTPYKIHH TIO TeXHHKE
6esonacHocty. JInua, obenyxupatomme yerpoiictsa CLB 1 npolueainye NpoBepKY 3HAHHIA [0 TeXHHU-
ke H€30MacHOCTH, JOKHBI IMCTh YAOCTOBEPEHHC YCTAHOBIEHHOMN (HOPMBI.

[pu obcnyxHBaHKK ABTOBIOKHPOBKH U NEPEXOJIE OT OAHON CHTHAILHOM TOYKH K APYTOit HCOBXO0-
JMMO MATH MO BpoBKe MONOTHA, B Cydae HEOOXOAUMOCTH MPOBEPKH PENbCOBOI LEMH pa3pellaeTcs
MITH 1O MyTH HABCTpedy OxkujaeMoMy noesay. Iepen moxbseMoM Ha cBeTOQOPHYIO MadTy Ha JeKT-
PHOHUMPOBaHHOM yYacTKe HEOGXOMMMO YOeaUTECA B HCIPABHOCTH 3a3eMJICHNs MauThl. PaboTaTh Ha
CBETO(OPHBIX MAUTax BO BpeMs IBMXKEHHs MOE30B 3anperuaeTcs. HeobXooMmo HOMHHTE, 4TO Ha
KOHTaKTax pene, TpaHcPOpMATOpOB M APYrux 11pubopos MoxeT 6uiTh Hanpsixerne 220 B. TTostomy
BCETZa Cre/lyeT MONb30BaThCA HHCTPYMEHTOM C M30IHPOBAHHBIME PYYKAMH.

Bo Bpem# 06cTyKHBaHNS PENTBCOBOI EMM HEOOXOMNMO 3HATD, YTO 3aMeHa ITYyTEBOTO APOCCENA-TpaHC-
(opmaTopa MM APOCCe/IbHOI MePCMBIYKH B CITYYa¢ OXHOBPEMEHHOTO HAPYIICHNS HeMPEPbIBHOCTH 0be-
HX PENbCOBBIX HUTEH OHOTO M TOTO e IIYTH HA WICKTPHPUIKUPOBAHHBIX YHACTKAX JI01YCKAETCH TONBKO
IIPH OPCKPALUECHHM IBHXKCHHSA MOE3J0B O JTOMY MyTH; paboTHI Ha NyTEBbIX IPOCCENsIX-Tpanchopmaro-
Pax, K KOTOPbIM MPHCOCANHEH OTCACHIBAIOLIMI (HIEp, pa3peIlacTCs NPOBOAMTE TONBKO B IIPHCYTCTBHH
U noa HabmoneHHeM pabOTHUKA TATOBOH MOACTAHINH,

MouTaxHbIE pabOThI B MYTEBBIX KOPOOKAX PEIBCOBBIX LEMEH MepeMeHHOro Toka HeOOX0IMMO BBI-
MOJIHATE B AMDIIEKTPHUECKNX MEPUATKAX I MONB30BATECA HHCTPYMEHTOM C H30JIMPOBAHHBIMH pYU-
K4MH, CTOSl Ha H30IMpYIOLIEeM MaTepuase (pe3HHOBOM KOBPHKE, CYXOif IOCKE, HIIH B PE3UHOBLIX 60-
Tax, unurajouiax). Heme3s npukacaThCs K KOPNyCy KOPOOKH, IEPCMBIMKAM HITH 3a3EM.TSIOLLIM YacTAM.
3anpenaeTcs KacaTbC METAJIMYECKHX ONMOP U NOAIEPKUBAIOLINX KOHCTPYKIHiT KOHTAKTHOI ceTH, 4
TaKKe APYTHX KOUCTPYKUHH, PACMONOKEHHBIX B HEMOCPEACTBEHHOM BIM30CTH OT KOHTAKTHOH CETH.

Xapaxmepnwie omrazwt yempoiicme asmobaokuposxu. Bonbiuas 4acTb OTKa30B B YCTPOICTBAX aBTO6TIO-
KHPOBKH IIPOUCXOJIMT B PENTBCOBBIX [IEIISIX, IKCTITYATUPYIOLIXCS B CTOKHBIX YCTOBMsIX. Ocobo onacHbIMU
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SIRJISIEOTCS OTKA3bl, B PE3YJIbTATE KOTOPBIX PEbCOBAst LIETh [TOKA3bIBAET JIOKHYIO CBOGOAHOCTD. JlosxHas cBo-
OOTHOCTE PESTHCOBOI TIEMH MOXKET HOSBIATHCA B CIIYUAsIX BO3SHUKHOBEHHSA OOXOMHBIX Telieil IOMHMO pellb-
COB, 1ICTIEH JUisl CHTHAJIBIIOTO TOKA YEPE3 ONOPbl KOHTAKTHONH CeTH, METAILIMHECKUC KOHCTPYKLIUM, MEXITY-
MYTHBIE COE/IMHEHUS W T.A.. IOTEPH LUYHTA BCICACTBUE 3d1PHIHEHHS IIOBEPXHOCTH I'OJIOBOK PEJbCOB;
CICIOBAHNS TIOABIAHBIX €IMHHLL € IUIOXMM ILYHTOM (IPE3HHbE, ABTOMOTPHCH, OTIENbHBIX BATOHOB WIH JIO-
KOMOTHBOB), IOMIIUTKH ITYTEBBIX PeJie OT NOCTOPOHHHX HCTOUHMKOB (3JIEKTPHYECKOTO OCBEILEHHSI 110€3/10B,
IEKTPAYECKNX CETEl, CMOKHBIX PETBCOBBIX 1(€Nneit IPU HEelPABUIIBHOM YepeTOBAHHH MOTIPHOCTH TOK4);
MOIIMMTKH 1 NEPEBOPAYHBAIIHHN TTYTEBBIX pesie 0OCIYKMBAIOILMM [IEPCOHATIOM; HENCIIPABHOCTH [ePEMBIYEK
WM COGAMHMTENCH (HeKayeCTBEHHAS IIPUBUPKA, KOPPO3Msl, 110BPeXICHHSA TIPH MyTCBBIX paboTax).

OCHOBHA4 Y4CTh OTKA30B B PEIBCOBBIX LEMAX IPOUCXOANT NIPH KOPOTKOM 34MBIKAHHH M30JIMPYIO-
LH{HNX CTEIKOB (]'lOBpC)KI[CHMH HCTHJ[C]‘/‘I W3O0MNAIIUH, YTOH PEALCOB, HEKAUCCTBCHHAA HOH6HBKH ran, 3a-
MbIKAHHE CTBIKA METAJJIMUECKOH CTPYXXKOH M Ap.): HECTAGUIIBHOCTH COTNIPOTHBIICHHS H30JIAIMH Gall-
nacTa (TOHMKCIINE COTIPOTHBNEHHS H3OMAIMH HUKE HOPMaTHBHOTO); TIOBBIIIEHS TOKA YTECUKH Yepe3
6a/LTACT M NIOBbILCHHE 3aTYXaHNs TOKA B PENILCOBOM LEMH.

Otka3sel B yCTpoiicTBaX aBTOOIOKHPOBKH NPOHCXOIAT MO IPHYHHAM OO PBIBA IMHEHHBIX U CHITIANb-
HbIX LETNIeH; TIOBPSKACHNS KOHTAKTOB PCIIC; NAEHHS HAPSHKEHHA B CETH HHXE JOMYCTHMOrO; OLIH-
60K IKCIIYaTAHHOHHBIX PaGOTHUKOB, BIMSIHHA [PO30BBIX pa3psAloB; NpoGos AMOIOB U BbIIPAMHIE-
neit; 1po6os U CHUXKCHUS €MKOCTH KOHAEHCATOPOB, BBIKIIOUCHHA 3INeKTPUUECKOH sHEpruu;
HEHCIIPABHOCTH aKKyMYJISTOPOB, PEICHHOM annapaTypsl; HapyLUeHHs pabounX PEXHMOB 1IpHOOPOB,
nedexTa MOHTakA; Ieperopatusi ceeroQOPHBIX TAMIT; TIOBPEXAeHHS YCTPOHCTB MOCTOPOHHHMH JIH-
naMi. B 6OIbIIMHCTBE CIIyYaeB NMPOSBICHHEM OTKa3d H4 CMI'HAIIBHOH YyCTAHOBKE aBTOOJOKHPOBKH
ABJIACTCA NOABJICHHUC KPACHOTO OTHS HA IIPOXOJHOM cBeTOdOPE NMPH CBOGOIHOM COCTOSHHH OTpaXkaa-
eMoro uM Ojiok-ydactka. [IpyuurHy OTK43a Ha CHIHANBHOMN YCTAHOBKE MOXHO ONpelenuTs Habmone-
HHEM 3a COCTOSHHEM CHIHANILHOTO perne XK W uMnynscHoro pene M. CuraalsHOC pene MOXET He cpa-
60TaThb WIHM NBITATbCA NPUTHHYTH SKOpb. Ero )POHTOBBIE KOHTAKTBI MOTYT KPATKOBPEMEHHO
3aMBIKATBCA, M HA CBETOPOPE MOXKET KpaTKOBPEMEHHO MOABIATLCA paspeluatonmil orous. Heycroii-
yuBas paboTa pene XK 3aBUCHT OT XapakTepa paboTel 1yreBoro pene. Eciu y myTeBoro peje KOHTak-
TBI IOCTOSIHHO 3aMKHYTbI, TO IIPOBEPKOM HATIPSKEHHS Ha OOMOTKAX Pelie, Ha BBIXOJAE H BXoe GHIIBT-
pa clleyeT YCTAHOBMTE NPHYMHY OTKAa3d B CAMOM pene, PUIBTPE HIIH XKE B PEIbCOBOH LEIH.
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HMst CMTHAJIA BO30YXAAIOTCS COOTBETCTBYIOMMUE curHanbHble pene (K, X3 wiu 3). CurnansHbie
pene cpabarbIBaIOT IIPH YCIIOBUM OMHAKOBOTO MIPHEMA HE MEHEE TPeX KOJOBbIX LMKI0B. MHep-
LMOHHOCTh cucteMbl He NMpesslmaeT 3-4 ¢. B MIIIT-UKE peanunsosaH MeTon npueMa cirHana B
uenoM. B I3V aekoaepa xpaHsrcs 3TATOHHBIE KOJOBbIE KOMOMHALIMH, UCIIONb3yEMbIE B ABTO-
6110kMpOBKe. B Mpoliecce ACKOAMPOBAHUS NPMHHMAEMBIH CUIHAJ CPABHUBAECTCSt C KOHTPOJIbHBIM.
Eciin Ko0Bbie KOMOMHALM He COBMAJAIOT — OCYLUECTBASETCS OTOPAKOBKA CHTHANA, B ClIydde
MX COBIAIeHH CUrHal peanusyercs. COO0 WM HEMCNIPAaBHOCTE B BEAYLIECM KaHalle (hUKCHpYyeTCs
CXeMOii BEIOOPa, 1 B paboTy BKIIOYAETCA BEAOMBIN KAHA, 4 BEAYLIMH KaHAJl NOABEPraeTCs Nepe-
sanycky. Ecnin feiicTBue kaHala He BOCCTAHABIMBAETCS, TO IO CHCTEME YACTOTHOrO AUCIIETYEp-~
CKOTo KOHTpOs MHGOpMALMs 0 NpeloTkasHoM coctossHUM MINI nepeaaerest Ha CTAHIMIO.

B HacTosiuee BpeMst CHCTEMBI ABTOOIOKMPOBKH CTPOSITCS HA OCHOBE TOHAJIBHBIX PENBCOBRIX LIETieH
C I€LEHTPATMIOBAHHBIM H LICHTPAIH30BaHHbIM Pa3MELLEHHeM armapaTypbl. OCHOBY ABTOOI0KUPOBKU
€ UeHTPAIH30BAHHBIM pasMelueHieM annapatypbl (LIAB) cocTasnstior penbcoBbie Lenym 6e3 uzo-
JIMPYIOLMX CTBIKOB (HeorpaHudeHHele) (puc. 1.10). B cucreme LIAB npoxoausie ceerodopst o1-
cyrerBytoT, Ha kasible ABe PeibCOBBIE LIEMH YCTAHABITMBACTC OJMH reHeparop. Penbcosbie Lenn
IT1 u 211 nomy4asoT NUTaHKke oT reHepatopa I'l ¢ Hecyuieit yacToToi £, a peancosbie uenu 311 u
4IT — ot renepatopa I'2 ¢ Hecymei yacToroit f;. CocTosHME PeNbCOBbIX LeNel KOHTPONHpYeTcs
nytesbiMu npuemukkamu [11 n [12. Bansinue rereparopa I'l, nuratomero penscossie tenu 111 u
211, na npHemHuk [11 penscooif uenu SI1, paboTatowuieii Ha TOH Xe TACTOTE, UCKIIOYAETCA B1d-
rogaps eCTeCTBEHHOMY 3aTYXAHMIO CUTHANIA B PeNbCOBRIX Uensx 2T1, 311, 411.
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Ecnu y nyTeBoro pelie mOCTOSHHO 34MKHYT (hpPOHTOBOH KOHTAKT, TO IPHUMHOM 6YACT HEmpeprIBHOE
NMTaHHe PEABCOBOI enH. BeposTHBIMH IPUUHHAMH 3TOTO MOTYT ObITh: OCTAHOBKA TpaHcMUTTepa KITT
Ha IuTawiieM konue (koutakTsl KITT octanucs 3aMKHY ThIMH); IPOGO#H HCKpOracsiero KoHaeHcaTopa
Ha [IMTAOILEM KOHIIE; IOCTYIUICHHE TUTaHUs OT 110CTOPOHHETO MCTOUHHKA (TApMOHHKH TATOBOTO TOKA)
NPH 4CHMMETPHM B PENbCOBOM LIETIH; MCKAXEHHUE CHIHaNbHOTO Koda. MckaxeHne koma Hanbonee Ha-
[JISUIHO BOCIIPHHMMAETCS B Pe3yJIbTaTe KOPOTKOTO 3aMBIKaHMsl H30IMPYIOIIEro cThikd. Mckaxenne mpo-
ABJIAETCS B TOM, YTO MMITYIIBCHOE PeNie pabOoTAeT HE B TAKT ¢ KOJOBOH KOMGHHAIIMCH CHTHAITBLOTO TOKA,
MOCTYNAOWEro U3 cobCeTBEHHOM Hemu. Ko HCKaXaeTcs M npH 0TKas3e MEMEHTOB, KOPPEKTHPYIOLLHX
JUTHTENBHOCTD UMITYJILCOB HA NIMTAIOIIEM KOHIE. TaKUMH 27IEMEHTAMH ABIAIOTCS KOHICHCATOPHI K
THOIbL, BKJIIOUEHHBIE NApAUIENbHO OOMOTKAM TPAHCMUTTEPHBIX pefic MHTAIOILEro KOHNA.

JloxHo0€e TopeHne KPacHOTO OTHS Ha CBETO(POPE MOKET ObITh W IIPH HOPMaJibHOH paboTe MMy IIbe-
LOTO pelle, HO NPH MOHMKCHHH HANPSKEHHS MOCTOSHHOIO WM NEPEMEHHOTO TOKA B JCIMUQPATOp-
HBIX SYeHKAX, HIIM NOHHKCIHHS EMKOCTH KOHJAEHCATOPOB, YCTAHOBIICHHBIX B fuciikax. [1pu mOHMxKe-
HHHM €MKOCTH KOHIEHCATOpAa 3aMeHMOT 6mok Tuma BK-JIA, a npH NOHWXEHHH HanpsDKEHUS
MOCTOAHHOTO Toka — 610K THId BC-JIA. B IIEKOTOPBIX CTyyasX KpacCHBIH OrOHb IPH CBOGOIHOM
B0K-y4aCTKE [IEPHOINUECKH MEHACTCS Ha KENThIH Wi 3eneHpiit. Takoe NPOMCXOANT NPH mepeMeska-
IOILEMCH 3aMBIKAHHH M30JIMPYIOLIETO CTHIKA, OBPEXKACHUSIX PEIBCOBOM TMHHH, HCTOYHNKA NUTAHKS,
[OTCPH EMKOCTH KOHJIEHCATOpa, KOTIa pene paboTaeT Ha «Ipecic» U curlianbhbie pene XK u 3 nepu-
O/IMYECKH 3aMBIKAIOT ()pOHTOBBIE KOHTAKTEL
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OCHOBHBIM JOKYMEHTOM NPH pa3paboTKe NpoeKTa aBTOOIOKMPOBKY SBIIETCH IyTeBOH TUTAH Me-
PeroHa, Ha KOTOPOM HOKa3aHBl: ITYTH NePeroHa B IBYXHHTOUHOM H300pakeHHH; NePEerOHHbIE CBETO~
bops! ¢ yKazaHHEM HOMEPOB H OPIHHAT HX YCTAHOBKH; PEIbCOBBIE LIENH C YKa3aHHeM HX UTMHBI U
BKITIOYCHHMEM JIPOCCe/Iel-TpaHcopMaTOpPOB ¢ YKA3aHHCM HX THIA M 00O3HAYEHHEM THTAIOIIMX H
peneitnpix koHLOB (T, P), uepetoBanue NOSPHOCTH B CMEXHBIX PENbCOBBIX LIEMAX 110CTOSHHOTO TOKA
(B KOZIOBBIX PENBCOBBIX 1EAX YePeIOBaHUE (ha3 NEPeMEHHOTO TOKA 1ie IIOKA3bIBAELTCA); peNneiitbie U
Harapeiinble WKkadbl, MX THIbI 1 THIIbI IPHHLKIHAIBHBIX CXeM MIKadoB; kabeNlbHble CETH KaXIOH
CHTHAIILHOM YCTAHOBKHM, IUTHHBI M YHCIIO XKIUT Kabeslst C yKa3aHHEM OOLUEro YHCa JKIT M 3adCHbIX
HIT; BO3AYILIHbIE JTHHCHHbIC NPOBOIA WIH CHTHAIbHbIE XKIWIbl JIMHEHHOI0 Kabeois, TMHKUA M Kabenb
CBS3M K peleliHbIM WKadaM ¢ YKa3dHHEM pa3pe30B H OTIAeK NPOBOAOB; BLICOKOBOILTHAS JIMHHS
4BTOOJIOKMPOBKH C YKa3aHHEM MOIIHOCTH JIMHEHHBIX TPAHC(OPMATOPOB M MeCT HX ycTanoBkH; JIDTT
Ha OMOpax KOHTAKTHOW CeTH; MECTA YCTAHOBKH CHJIOBBIX TPAHC(OPMATOPOB; YCTPOMCTBA Nepees-
Hol curianu3aui. OpauHAaTb CBETOGOPOB H APYTHX COOPYKEHHH HA Teper OHe NOKA3bIBAIOT ABYMSI
UHCIAMH, TIEPBOE M3 KOTOPbIX YK43bIBAET KWIOMETP OT CTAHIMM, BTOPOE -— PACCTOSHHE OT 3TOTO
KHJIOMETpA 10 coopyxeHus. HanpoTus opauHathl cBetodopa uudpst 145-500 ykasbiBaroT, 4TO OH
YCT4HOBIIEH OT Hayana OTCYeTa KHIOMETPOB Ha paccrosud (145+0,5) km. [JmuHa 6iok-yuactka
OINPCACIACTCSA KAK PA3HOCTb OPAHHAT ABYX HOIYTHBIX CBeTO(OPOB.

Ha cnapeiHbix CHrHANBHBIX YCTAHOBKAX Il KAKIOTO cBeTodopa uMeeTcs OTAeNbHbIHA LK
JUIS PA3MENIEHHS PelTeHOM annapaTypbl ¥ HCTOUHHMKOB 11HTaHHs (puc. 7.1). B koposoit aBTobmo-
KHPOBKE IePEMEHHOrO TOKA YacToTON 50 win 25 T'1i nprMeHeHbl KOIOBbIe Iy TeBblE TPAHCMHTTEDPbI
TrnoB KHTIL-515 u KITTLLU-715. Tums! KoAOBBIX TPAHCMHTTEPOB B COCEIHMX CHTHANIBHbBIX YCTa-
HOBKax 4cpeaylores. OCHOBHOE NIMTAHUE YCTPOHUCTB CHTHAIBHOH YCTAHOBKH NCPCMEHHBIM TOKOM
OCYMIECTBIISETCS OT IMHeHHOTO TpaHchopmaropa THia OM-0,63 (OM-1,25), BKIIOHEHHOTO B OIHY
thasy Tpexda3HOH BEICOKOBOILTHOM JIHHUM. DTOT TPaHcHOPMATOP pa3MellieH Hd CHI0BOH onope
BBICOKOBOJIbTHO-CHIHANbHOM MHAMY 1tanpspkenteM 10 kB. Pezepsroc muTanue npegycMaTpuBaer-
©s1 0T THHCHHOTO TpaHchopMaTopa Tina OM, BkmiodeHHoro B JIDIT uiu BTOpYIO BBICOKOBOJILTHYIO
JIHHHMIO aBTOOIIOKHPOBKH.

JInHeiiHble BO3DYIHDIE LM YCTPOSHD! Ha OTIOPax BbICOKOBO!IbTHO-CHTHAJTBHOH JIMHMM aBTODI0KHK-
poBK# ¥ BKMoYaioT mposona: ACH, OZICH — apoitHoro cHiketuns Hanpsbkenwst, 14, O — usserne-
Hust B yeTtom nanpasiciii; MH, OMH - m3seinerms B HeyerHoM Haipassichuy; 3C, O3C — Brimoue-
HHsl MHTQIOIIEH CHEHaUIM3ALMH Ha NIPEBXoHOM cBetodope. OT MPoBOIOB BOIYIIHOM THMHHH JETAKOT
OTNAMKK, KOTOPbIE BBOIAT B KaOEIbHKIHA A1HK. B 3TOT e sILMK BBOAAT NIPOBOI OT JIMHEHHOIO TpaHC-
(OpMATOp U1 NEPEIAYH HAMPSDKEHHS K CHIHAIBHOM ycTaHoBKe. Ilo YnMary nposoaoB, BBOAMMBIX B
KabeTbHBIH ALK, OTPEENAIOT €10 THI ¢ yUeTOM Heobxommoro 3anaca. Ot kabelbHOTO AUHMKA BoE
NpoBoja K penieiiHoMy 1kady nepeaalotes no kabemo. Ha cxeme nokasbisatoT kabel, YKIaIbiBAeMbie
OT peieitHoro Likada k ceeToopy H K PeJILCOBbIM LIETSM,

Ha criapeHHbIX CHTHAIbHBIX YCTAHOBKAX NOKA3bIBatoT Kabenb ¢ xavtamu OITX, OOX, PITX, POX,
0 KOTOPBIM NEPEIAETCS OCHOBHOE H Pe3ePBHOE [IHTAHHME W3 OJHOTO PEleiHOTO 1iKada B APYroH.
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OCHOBHOC HUTaHHE HAIIPDKEHUEM tiepeMenHoro Toka [1X, OX (puc. 7.2) nogaercst 0T CUIOBOTO
TpaHchopmaropa tuma OM-0,63 (OM-1,25) BbiCOKOBONBTHOM JIMHUH aBTOOJIOKMPOBKH. PesepBHOe
MUTAHHUE HANPsDKEHHeM MepeMerHoro toka PI1X, POX eeinonnsercs ot cuctemst TP uepes KTTIO.
JInHeiinble el OpraHM30BaHbl HO ABYXKAOEIBEHBIM MATHCTPAIISIM € HCHIOIB30BAHUEM HEIyHHHH3H-
poBaHHBIX kabened MapkH MKITAB. Cvena HampaBieHHs /IBHKEHHUS OCYILECTBIISIETCS 11O IIPOBO-
nam H, OH, JCH, OACH — nposona ABOMHOTO CHHXEHUS HANPSLKEHHA, KOTOpbIE 01HOBPEMEHHO
HMCIONB3YIOT JUIA Nepeadyl 44cTOTHRIX curHanoB YK, Y4, ONY — npoBona m3BellieHUs O npH-
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Puc. 7.1. IlyTeBo¥i nitan neperosa AByXMyTHO aBTOGIOKMPOBKH EPEMEHHOTO TOKA C BO3AYLIHOM THHHUEH
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Puc. 7.2. TlyTeBoii nmnaH meperoHa ABYXIYTHON aBTOGIOKMPOBKM HEPEMEHHOIO TOKA ¢ KabenbHOM TuHMEH
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6JiMKEHHH MOE31d K CTAHIMH OT NpedBXOOHOA cHrHansHON ycraHoBKY; 3C, O3C — BK/HOUEHHS
MMIAIOLIHX OTHEli Ha NpedBXOTHOM cBetotope. Ha ciapeHHDBIX CHTHATTBHBIX YCTAHOBKAX Y KAXKIOIO
IPOXOTHOIO CBETO(hOpa PA3MELAIOT OT/ENBHBIN penefibiit kad Tuna LHIPY u o6pasyior ase omu-
HOYHbIE CHIHATILHbIE YCTAHOBKH COOTBETCTBYIOLIMX THIOB, Painenenue CliapeHHON CHIHATLHOM YC-
TAHOBKH Ha JBC OLMHOYHBIE COKPAILAET YHCIO THHOBBIX NIPUHUMIHAJILHBIX U MOHTXKHBIX CXEM H
AEJACT YCTAHOBKH HE3aBUCHMbIMM APYF OT APYId.
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Ha nyteBbIx IUIaHax Nepee3fHBIX YCTAHOBOK, PACTIONONKEHHBIX Ha NeperoHax, obopyroBaH-
HBIX ABTOOJIOKHPOBKONH MEPEMEHHOr0 TOKa ¢ ABYCTOPOLHNM IBHxeHHeM (PHC. 7.5) moKa3aHbi:
penedinbie M 6aTapeltHsic mKadbl ¢ YKa3lalUeM THOA (€PEe3THON YCTAHOBKH, OPAMHATH Tlepees-
na ceetodopa, COBMCIICHHOTO ¢ Iepec30M; JHHEHbIE e, OpraHH30BaHHbBIE TIO ¥HIIAM MATrH-
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Prc. 7.5. TlyTeBbie NNIaHBI NEPEE3/THLIX yCTAHOBOK!
— ¢ ATICA: ¢ — ¢ ATIC H cOBMEIIEHHEM C CHTHAJIbHhIMH YCTAHOBKAMH aBTOOGIOKHPOBKH
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B 6ecCTBIKOBBIX PEJILCOBBIX LIEMAX 3aHATHE H OCBODOX/ICHHE PENBCOBOH LIEMN NOe310M (HK-
CHPYETCS HA HEKOTOPOM PACCTOSIHUH OT €€ KOHIIOB. ITO PACCTOSHIE HA3BIBAETCS 30HOM OMON-
HUTEJILHOTO IYHTAPOBaHua /. B cnydae npubmukeHns Moeszia k penbeopoii nent 21 anaTre
ee ukcupyercs Ha paccrosunn /. OcBoboxaenne penbcosoit uenu 411 duxcupyercs Tonbko
TpH y/aTleHu I0€34a Ha paccrosiaue [ ». Hanurne 300 10nomHUTeNnsHOro UTyHTHPOBAHUS Ha-
K/1abIBAET ONpeJieTIeHHBIE OCOOCITHOCTH Ha IOCTPOCHHUE CXEM CUCTEMBL. B MaHHOM cucTeMe B Ka-
4eCTBe CUrHANIBHBIX YACTOT PEBCOBBIX LIETeH HA XeNe3HOAOPOXKHLIX JIHHHAX MCTIONB3YIOTCH He-
cyue 9actoTel 420 T'u, 480 I'm 1 580 I'u, Moaynuposannsie yactotamu 8 u 12 ['m. Mpu
HCIIONIb30BAHMM 3THX YACTOT MakCUMaJIbHas JUTHHA pelibcoBod uenu coctasnset 1000 m, a juiu-
HA 30HBI JONONHNTEILHOTO ITYHTHPOBAHHUS NpHOAM3UTENbHO 150 M. CTpyKTYpHAS cxeMa CHCTe-
Mol ITAB nokasana Ha puc. 1.11. [Ins M3MeHeHWs HANpaBJieHHs ABHXKEHUS UCNOIb3YETCH YeThl-
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cTpalibHOro Kabens CBA3M; IMHEHHbIH TpaHchopMaTop Tuna OM, xabenbHbiit duuk Tuna K5-6;
nepeesiHble CBETOGOPHI ¢ NOJIYyaBTOLULTAIOayMaMH; 3arpaanTenbHblil cBeTodop 32; kabenbHbIE
CeTH, CB3bIBAIOLIME BCE YCTPOHUCTBA Ha nepeesfe. Ha nyTeBoM mnaue 11oka3aHbl paccTOsHUAS OT
Nepee3HOTo cBeTOdopa 10 KpaHHEro pesibca MYTH K IMPUHA MEXIYIYThS.
Ha nyTeBbix IiaHax npydBOAATCS CACIyIOUINE PACUCTHBIC JaHHbBIE: PACYETHAS CKOPOCTD M0E3-
na V', npuHATAas LI ONpeeCHUs PACHETHOrO yHACTKA NPHOTHKCHHSA L | BpEMSI 3ACPXKKM £, HA 32K~
pbITHE IIepee3Na, ecl GakTHUecKas AJIMHA Y4aCTKA TPHONmKeHUs 60J'lbIllC pacueTHoit. Bee nepe'mc—
JIEHHBIE JAHHBIE IPUBOAATCA [UIS IBIDKEHHS B YETHOM M HEYETHOM HAIIPABICHHSAX.
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Ob6wue nonocenus. IIpuANMITHATLHBIE U MOHTAXKHBIE CXEMBI IBYXIIYTHOH M OXHOIYTHOM KO-
J10BO#H aBTOOJIOKKM POBKH YHH(ULUHPOBAHBY, 4TO 00JIErYaeT BLIIOTHEHHE IPOSKTHRIX paboT ¥ MOH-
Tax peledHBIX 1IKa(OB Ha 34BOJE, OBBILIAET KAYCCTBO MPOCKTOB, 0OJICryaeT IKCIUTyaTaHUio
yCTpOHCTB aBTOONOKHPOBKH. [1penycMOTpeHO MUHHMAIBHO BO3MOXKHOE YHCIIO THIIOBBIX IpHH-
UMITHAJIBHBIX H MOHTAXHBIX CXEM aBTOOTOKMPOBKU. B HOMEHKIATYPE NpOBOLOB M IPpHOOPOB B
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TIPUHIHUIIMATBHEIX CXEMaX HE YKa3bIBAIOT HHEKChI YETHOrO M HEYETHOrO HAIMIpABIEHHH, 4TO M0-
3BOJISET UCTIONB30BATE CXCMBI ISl CUTHAJIOB JII060TO HalpaBlIeHAS. THNOBbIC IPUHLMIIHATBHBIC
M MOHTAXHBIC CXEMbI COCTABIIEHH! JUIA BCEX BO3MOXKHBIX CIY4A€B PACIIONOKEHHS CHIHAJIbHBIX
yCTAHOBOK Ha y4YacTKe JUld 060pyaoBalius Konosoit aBTo6noKupoBkoit yacroroi 50 wiu 25 T'n.

Pa3HoBUAHOCTH MPUHLUMITHANBLHBIX CXEM CUTHANBHBIX YCTAHOBOK 3aBHCAT OT €€ PacroNoxKe-
HHA TI0 OTIOIIEHHIO K CTAHIMH H Niepee3aaM. B Tex clmyuyasx, KOTaa pacCTOALMHC MCKIY COCE-
HHMM CBETO(OpaMu 6OMbILE JONYCTHMON [UTHHE!I PEIBCOBOH LEMH, YCTPaHBAIOT Pa3pe3HYIO
YCTAHOBKY. .

Tlepeesnrl, paconoXeHHbIE Y MyTEBOro cBeTodopa, CUMTAIOT YCIOBHO COBMEIICHHBIMH, KOT-
14 W30IMPYIOLIME CTBIKH CHTHAJIBIIONW YCTAHOBKU MCTIONB3YIOT IS BBIKIIOUCHHUS MEpec3HON
CUMHAJTM3ALMH H HE BBI3BIBAIOT U3MEHEHUS TAHHOTO THIA CHTHATIBHOH ycraHOBKH. CxeMa H3Be-
LIEHHA O IPUONMKEHUHM N0E31a K IIEPEe3Ty H CXeMA YBA3KU CHI'HAJIbHOMH YCTAHOBKH € COBMEIIICH-
HEIM [1€PEe3/10M CMOHTHPOBAHEI BO BCCX THIIAX CUTHANBHBIX YCTAHOBOK. Kaabiil THII CHrHAIE-
HOHM yCTAHOBKM COCTOMT M3 CXEM CHTHANBbHOH YCTAHOBKM COOTBETCTBYIOIIErO THUIIA U CXEMBI
PeNBLCOBOI LCIM Ui paspesHoii ycranoBku PLT.

Cxembl 0gyxnymmoii ko0oeoli asmobrokupoexu. B cxeMax ABYXmyTHOM aBTOONOKHPOBKH BCC
CHrHANIBHBIE YCTAHOBKM OTHOCATCH K THNY omuHO4HEIX O. B monHoM o6o3HavyeHHM Tuma cur-
HANbHOH YCTAHOBKH N06aBnAOTCH OyKBBI, YKa3hIBAIOMME LETTH M3BEICHHS HA TIEpEEe3] MIIM K
CTAHIIMU.

TTpyHsTEl CIENYIOMINE THITBI CHTHATIBHBIX YCTAHOBOK C IENAMH M3BEMICHUS:

O — oanHOYHaf;

On — 0AMHOYHASA €O CXEMO# H3BEMEHUSA HA CTAHIIHIO HIIU nepeesn OT BTOPOTO y4acTKa Iipu-
OIHKeHuUA;

Onl, Onlr — oanHOYHAd, PacTiONOXeHHAA NIEpen nepeemoM €O CXeMOH M3BELLCHUS 38 ONUH
YYACTOK MPUOIHIKEHHUS; S

On2, On2t — TO e, CO CXeMOM M3BEIeHNs Ha TIepeesn 3a ABa yqacrlca IPHOMHXEHNS,

OM, OMT — OaMHOYHAS, IPEABXONHAS, UMEIOINAs KEIThIA MUIAIOIHUH OTOHB;

Omnl, OMnlT — TO e, PACrONOKEHHAS NEPe MEpee3noM CO CXeMOH M3BEILCHHA 33 ONHH
Y4ACTOK MPHOIHKEHNS; -

Owmn2, OMO2T — TO %€, CO CXEMOH M3BEIIEHHs Ha Nepeesli 3a IBa YYacTKa NpUOmikeHus;

Owmsnl, OmsnlT — OmHHOYHAS IPEOBXOAHAS € KEIThIM H 3€TCHBIM MHIAIOIMMH OTHSAMH, CO
CXEMOI M3BEIICHHA HA Nepeesa 3a OOUH YYACTOK NPUOIHKCHUS,

Owm3n2, OM3n2T — 1O e, CO CXeMOM M3BEIEH!s HA NIEPEE3N 32 1BA Y4acTKa OPHOIHKEH S,

P, Pt — pa3spe3Has yCTaHOBKA.

Bo Bcex TEPEYHCIIEHHBIX CUTHABHBIX YCTAHOBKAX IIPUMCHCHE! CXEMbI HEPA3PE3HBIX 1 paspes-
HBIX peNbcOBbIX Lenei. [l curHanbHBIX ycraHOBOK Thita Ou, On uenb H3BeleH! 34 OIHH BII0K-
YUuacTOK POXOIMT YEPE3 ThUIOBLIE KOHTAKTHI penie [1H 1 GpoHTOBBIC KOHTAKTHI pene XK3. Bory
UeNb Ha [epec3zie BKIIOYEHO HeliTpaibHoe m3BecrurensHoe pelde MIIL
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B apyrux curHanbHbBIX YCTAHOBKAX LiENb H3BELIEHHS GOPMHUpYeTes 3a 1Ba GloK-yyacTka npu-
OmKeHHs, U B Hee depes KoutakTsl pere MI11 u JK3 na mepeesse BKITIOUECHO MONAPU3OBAHHOE
peie-u3BecTUTeNb IpubmkeHus UIT. B aBTOGIOKUPOBKE C YETBIPEX3HAYHOM CUrHAMM3auMet
TUMNBI CUTHAJIbHBIX YCTAHOBOK B OCHOBHOM COBIIAAAiOT ¢ TPEX3HAYHOH aBTo010KMpoBKOH. [lo-
6aBJIAIOTCS CUTHATBHBIE YCTAHOBKH € M3BEIICHUCM Ha TICPCEe3/l U CTAHLMIO 32 TPU BJIOK-yuacTKa
npubmwkenns. B cxeMe Taxoit aBTOGIOKMPOBKH NPEAYCMOTPEHBL OCHOBHAS H JAONOJHUTENbHAS
ueny u3BenieHus. Ha nepee3ne B oCHOBHYIO LeMlb BKITIOYEHO MOIAPU3OBAHHOE Pejie U3BEIIEHUs,
a B JOMOJHUTENBHYI0O — HEHTpalbHOC pefle M3BeuieHUs. [1pubmmkenue moesna 3a Tpu OJIOK-
yuactka npubiamxeHus PuKcupyetcs obecrounBanueM HedtpaieHoro peie UIT no gononsu-
TebHOM peny usBewexus. [1pubnmkenne moe3na 3a ABa U OMMH OJIOK-Y4acTOK MpUOIKeHUs
(UKCHPYETCS MOMAPUIOBAHHBIM PEIIE U3BCIICHUSA, BKTIOYCHHBIM B OCHOBHYIO LIETh U3BELIEHHS.
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Cxemor oononymuoi agmoésioxupoexu. B cxemax oJHOMyTHOH aBTOOGIOKUPOBKM BCe CUTHATL-
HBIE YCTAHOBKY NOAPA3AENAOTCS HA oxuHouHbie O u cnapeHHbie C. K uHnekcy curHanbHO# yc-
TAaHOBKM A06aBatoT o6o3naueHus U, I11, [12M, MI1, otpaxaronie ueiy U3BEIEHHS Ha Tepe-
€31 WIN CTAH LIMIO 33 OJIMH WIIH B4 GII0K-y4acTKa NPHOIIDKEHNS, 8 TAKKE CUTHAIBHYIO YCTAHOBKY ¢
Muratomumu orasmu. Kpome toro, no6asnsioT 6ykBel A, B, noxasssaolime, B KAKOM HAITpaBieHAN
IBYKEHHs NeHCTBYIOT enu M3BelueHusa. Ha puc. 7.7 nokasaHbl pa3IHYHBIE THIIb] CATHATBHBIX YCTa-
HOBOK H [IOCTpOEHHE 1efIeH M3BEIIEHU 1A OMHOYHBIX CUTHAIBHBIX yCTAHOBOK. B nosuumsx 1 n 2
MOXa3aHbl CHTHAbHBIE YcTaHOBKU THoB O, Omn, Onl. B 3ananHoM Hanpasienuu b u3BeieHune

ot cBeroopa 3 noaaeTcs K CTAHLMM 32 OHH YYACTOK NPHOJIMIKEHHS Pa3MbIKAHHEM KOHTAKTOB
“

peite 1HXK B uemn U1—OW 1. B nosuusu 3 moxasaHa cUrHaiabHas ycranosxa tuna O 1 B Ha-
n

npasneHusx A u b u3Bellienne oT cBetotdopa 3 nogaercs rnpx pasMblKaHHH KOHTAaKTOB peste XK1:
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B uensax U1—OM| B nanpasnednu B, n B uensix U- -OU B nanpasnennu A. B nosumnuu 4 npu-

%1
BCJiCHA CUT'HAIbHAs YCTAHOBKA (6} 2’ B HAIIPABJICHUH b u3BeleHMe nogaeTest 3a ABa y4acTKa rrpn6mbxe-
IL

Hui. [Ipu npubmmwxennn noesaa k ceerodopy 3 obecrounsaercs pene UII. B uenu u3pelieHus
H1—OW| menstercs MOMSPHOCTH TOKA, UeM NOAAETCsA M3BEIEHHE 3a Ba Y4aCTKa NPHOIIKEHHS.
Tlocne npocnenoBaHus roe3aom ceerodopa 3 06ecToUNBaCTCA CUrHANBHOE pene XK1 ¥ pa3MbIkaer-
cs e M1—OU 1, uem nosgaerca usBeweHHe Ha Tepeess OT cBeTodopa 3 3a OIMH Y4acTOK MpH-
OMMKEHHS IIPM pa3MbIKaHnuM KOHTAKkTOB pene XK1 B meru usBeinenns U - -OU. B nosumnus S noka-
3a3Ha CHTHAITbHAs1 ycTaHoBKa OMIL [TpenBxogHas ycTaHoBKa B HATIPaBIIeHHH b ¢ KEITEIM H 3€IeHBIM
MHTAIOLIMMH OTHAMH DACIOIOXKEHa Nepel NMepee3oM co CXEMOH M3BCIUCHHS 11a Mepees 3a JBa
yuacTKa Npubmmkenus no nenn M1—OWIL. Tlocrpoenne nenei n3BeiueHus A1 COAPEHHBIX CHT-
HANBHBIX YCTaHOBOK 110Ka34HO Ha pUc. 7.8,
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Tosummst | — cnapennas CHrHATBHAS ycraHoska C; neny u3BenieHus KOMMYTHPYIOTCS. KO-
TakTaMH pesie Hanpassiedus 1H u 2H.

Tlo3umus 2 — curHaneitas ycraHoska Cu, MMEIOLIAs [IENH W3BEIIEHUS 3d OJHH YYacTOK NpH-
6mbkeHus B HallpasyieHud A U b. M3BellicHue noaaeTcs pa3MblkaHHeM KoHTaktos pene X1 B
nenu M1—OM1 B Hanpassienun b 1 8 nenu U—OU B nanpasiennn A.

PacnonokeHue ClIrHaIbHOM YCTAHOBKH 114 NEperoHe CXeMa 113BeIEHHS
s 1

IH__ W)
IH 10H1

Un__ 1Houl|

Puc. 7.8. Cxembl H3BEMIEHHA CIAPEHHbIX CHIHABHEIX YCTAHOBOK OJHOMYTHON aBTO610KHPOBKH
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An2
[To3uims 3 — cuTHaBHAS ycTaHoBKa C Eal’ HMEIOLIAst LeH U3BELLEHUS 33 OIMH Y4ACTOK IIpUOIH-
I

JEHUS B HATIPARTeHMH b 1 3a 1Ba yuacTia npubvkeHns B HanparneHud A. B Hanpasneryu b mssetne-
HViEe NO/I4€TCs Pa3MblKaHWeM koHTakToB perie XK1 B uerm M1—OW 1, a B nanpasicHin A — BBIKITIOUEHH-
eM pene UIT 1 emenol nonsipHocTy Toka 8 teit M—OW 3a a8a yuactka npubimixkeHus, oCy1LecTRIsIEMbIE

pasMblkanieM KoHTaxToB pene X1 u seixmouenueM e M-—OU 3a omuH yuacTox NpUODKEeHHS.
An2
By ¢ WMCIOIIAR LT M3BELICHH 32 11Ba YHACTKA NPH-

Hmokenus B HanpasreHnsix A 1 b. B o60mx HallpaBieHUsX U3BCIICHUC 32 JIBA YYACTKA NPUOIHKEHUS
nonaercs obectounsBaHueM pene MIT u cMeroit nonsipuocty Toka B uenut M1—OW1 B HanpasneHuu
b u B uenu U—OMW s nanpasnenyu A. Mzpenienne 3a 01HH yaaCTOK NPHOTHKEHHs [TOKAETCH pa3MBbl-
KaHueM KoHTakTos pene K1 B HanpasieHuu b u BbixmouertieM neni U—QOHW B HalipapieHdy A.

To3uums 4 — curHansuas ycraHoeka C
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Anl

bmn
HATbHASL YCTAHOBKA C KEJThIM H 3€JICHBIM MUTAIOILMH OTHAMH, PACTiONOKCHHBIMH TEPE/] [IEPEE3IOM,

€O CXeMO# M3BeICIHA Ha Iepeesn o uer M 1—OHW 1 3a 1Ba yuactka npubmbkerus. B nanpasnerm A
H3BeLlICHNE 11epeaeTCsl 3a OUH YYACTOK NPHOMDKEHNS Pa3MbIKAHMEM KOHTAKTOB CUTHATILHOTO penle
K1 B uerm M-—OMU. Lenu u3percHUs KOMMYTHPYIOTCS KOHTAKTAMH MOJSIPH30BAHHOTO SIKOPS PCTIC
HanpagneHust H. M3perieHvie nofaeTcs pasMblKaHieM koHTakros pene XK1 B uenu U—OHW (M1—OH1).

Cxembl nepee3onblx Yemano8oK 018 YHacmKos ¢ 08yXnymuoii Kodoesoit asmobnoxuposkoi. lepe-
e3HbIe YCTAHOBKH CBEeTO(OPHOH CUIHAJM3ALHH C ABTOUUIArGayMaMH Nojyyator ofo3HaueHue B
32BHCUMOCTH OT YHCNA yHACTKOB MPHOMIDKEHHS B YETHOM M HEYETHOM HAMPABIEHHAX, & TAKKE OT
[OAa4| M3BEIIEHHS C JdHHOIO Ncpecs3a Ha ceayronmil nepeesa (puc. 7.9). I1--- 3a gBa yuacrka
MpUGIKeHUs B o6oMX HanpaslieHHsX; [T4 — 33 oAMII y4acTOK B UCTHOM H 32 JBa B HEHETHOM
HanpasieHusx; [TH — 3a OIHH YJacTOK B HEUETHOM H 34 [Ba B UETHOM HampasieHusx; [lo — 3a
J1BA YY4CTKA B HEUETHOM HarpaBlieHHH, OIMHOYHAs CHIHANILHAS YCTAaHOBKA, COBMeLIEHHAs C Ilepe-
€3/10M B YETHOM Hanpasiexuu; [To] — 33 OQMH YUAaCTOK B HEUETHOM HANpaBiEHWH, OJIMHOYHAN
CHIHAIBHAS YCTAHOBKA, COBMELLUCHHAS C IEPEE30M B HETHOM HanpaBleHuu; [1c — cnaperHas cur-
HaIbHAs YCTAHOBKA, COBMEIICHHAN € TIEPEC3IOM B HEUETHOM H YETHOM HaNpaBlIeHHSX.

Cxempl nepee30noli cucHAU3ayuL 017 YHACHIKOE ¢ 00HONYy mRoi aemobaoxuposkoir. Turer nepe-
€3/IHBIX YCTAHOBOK XapaxTepH3YIOTCs PaclookKEeHHEM lepeesioB H CXeMaMH M3BEILEHHs U I10-

TMosuums 5 — curHanbHas ycrasoska C . B HanpaBnennu b roka3saHa npejiBXxOHas CUT-
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Puc. 7.9. CXxeMbl CHIHaIbHBIX YCTAHOBOK PA3SIHUYHBIX THNOB NEPEe3AHOR CHIHANH3AUMH Ha YYACTKAX
¢ ABYXNYTHOMH aBTOONOKHPOBKOIi
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JIy4alT cOOTBETCTByoLIee obo3HadeHue: [II — cxema mumar6aymos. C — cxeMa ceetodopHoit
curnam3anuy, IT — cxema msBettenns. CxeMa peTbCOBOI LIEMU HHAMBHIYANIbHA JUTS KAXIOTO THTIA
TIepee3iHbIX yCTaHOBOK. OHa 3aBUCHT OT MOIayuH M3BELLEHUS ¥ OT poJa TArd Ha yyacTke. [Tpu anek-
TPOTITe NEPEMEHHOTO TOKd NPUMEHEHBI CIIEYOIIME THIIBI PETIbCOBBIX LIENIEH COBMECTHO CO CXeMaMu
usemenus: PL25, PLAH2S, PLIBH2S PIIAHEBH2S; npu anekrporsre nocrosmioro toka: PLI50,
PLIAHS0, P11BH50, PLIAHEHS).

ITpu npoeKTHPOBaHUH NMPETYCMOTPEHO 15 THMOB Nepee3IHbIX YCTAHOBOK: CEMb — IS Tiepe-
€3/10B, PACIIONIOKEHHBIX MEXAY BXOMHBIMU M IIPEIABXOJHBIMH CBCTOCbOpaMH (NepBBIH y4aCTOK
MPUONMKEHUS K CTAHIMH), 4 BOCEMb — JUIS IEPETOHOB.

B 3aBUCHMMOCTH OT PACHONOKEHHUS Nepeesa CXeMbl yNpaBJIeHuUs! Nepee3THON CHTHATH3aLlueH
MOPA3ENAIOT Ha CIICAYIOIINC BU/IBL:
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PeXTPOBOAHAs CXeMa M3MEHEHUS HATIpABIIEHHS JIBXEHHS, 0003HaueHHas nposofamu JICH. Ienu
obMeHa uHpopMauuel Mexay craHuusMu A u b, oboznauenst JIOU. Konosbie curHans: st
pabotsl AJIC nepenarorcs ¢ noMoLublo MyTesslx ycTpoicTs I[TY AJIC u cxeMbl BHIGOPA KOAOB
CBKC. Bes annapatypa aBro610KMPOBKH PACMONATACTCS HA CTAHLIUAX, KPOME COTVIACYKOLIMX
31eMeHTOB C3, KOTOPBIE CBA3aHbI CO CTAHIMEH KabenpHpIMu nmuHusimMu KJL.

Ha puc. 1.12 npeacrabieHa cTpyKTypHas cXxeMa aBTOOJIOKMPOBKH C TOHAIBHEIMH PEILECOBLIMU
tensamMu ABT, roe Uit KOHTpoIsl COCTOSIHUA OJ10K-YYACTKA NPUMEHSIOTCA IBa THIIA PEITbCOBBIX
genei: TPLL-3 ¢ yacroroii curnansHoro Toka 420, 480 u 580 I'u m anmmnoii a0 1 xm u TPLI-44
TmHO#H 100—300 M w1st KOHTPOJS YY4CTKOB MYTH Ha TPAHUIE OIOK-YUACTKOB B 30HE PACIIONOKE-
HMS ITyTeBBIX CBeTo(opoB. YacroTa CHIHANBHOIO TOKA penbeossix Lcneid TPL-4 — 4,5—5,5 k['u.
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IT — nepee3nt pacnofokeH MEXIY NMPOXOIHBIME cBeTO(OpaMH, 32 UCKITIOYEHHEM MEepBOro U
BTOPOTO YYACTKOB MPUOTIKEHMA K CTAHIWN; MMEET U3BCLICHUE HA BIITIIOUEHUE ITEPee3AHoM CHUT-
HAJTM3aLHMY 33 OJMH WM JIBA y4acTKa NMPUOIHKEHHUS,

Il~g -~ nepeesn pacmionoxen MexIy MPOXOMHBIMM cBeTOGOPaMU Ha BTOPOM y4acTKe MpH-
OKeHHs K CTAHLIMK; HMeeT M3BellleHUe Ha BKIIIOYEHHE NTePEe3THOM CUTHATIM3ALMH 33 OTHH Mt
71BA yHacTKa NpUOIVKEeHUs K CTAHLIUY,

nmAl, A2 fiepees] pacnolokeH aHATOTHYHO cxeMe 1, HO ¢ TaHHOTO Nepee3aa noaaeT-
Cfl M3BEILEHUE B HANPABJICHUM A 33 OJTMH WIH [IBA y4acTKa NPUOMIKEHUS K CTAHLIUM;

g, Ilp, — mepeesn pacniooxeH aHanorn'Ho cxeme I1, HO ¢ TAHHOTO Mepeesna NoJacTC
U3BELICHHUC B HanpaBieHuU b 3a oauH 1M 1Ba yyacTka npuOIMIKEHHs K CTaHIIMH,

Au

H g — nepeesn pacnonoxen ananoruuHo cxeme IT, HO ¢ NAHHOTO nepeesa NOMAETCA H3-
BELICHUE B HANlpaBlTeHuU A u B.

Llenu u3Bewenys Ha nepees u ¢ Nepee3na NokasaHbl Ha puc. 7.10.

Tui nepee3inoil YC1aUOBKH 1 PCALCOBOH LCitn CXeMb) WIBCWICHHS

D—O®_>I—O

1. PLL225(50)

Puc. 7.10. CxeMbl M3BeLIEHHS Nepee3IHbIX CHTHANBHBIX YCTAHOBOK NPH OZHONYTHO aBTOG/I0KHpOBKE
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CxeMsI niepee3HbIX ycraHoBok T, TT An T Bu It %; TTOCTPOEHBI [UIA BIJIIOUEHUS TIepee3-
JIHOM CUTHANTU3ALUU OT [IEPBOrO WIH BTOPOTO YYACTKOB NpuOmKeHus.
. Al A2 o
CxeMbl Iepee3IHBIX YCTAHOBOK THIOB [T , 1T s Iy, I oy TpeBytoT HacTpoiiku ¢
TIOMOILBIO YCTAHOBKH nepeMbIuKH B cxeMe pene MII s paGoTe! crHamusanuu ot nepeoro yuac-
TKd NpUOTIKEHUS TIPH JBHXKEHMM 110€3/1a B CTOPOHY BXOJHOro cserodopa. CxeMbl U3BELIEHUS
BBHINIONHSIOT C MCIIONB30BAHUEM JBYXNPOBOAHOH uHelHoH temn 1—OW u npenycMaTpusaior

[O/1a4y U3BCLICHUS ¢ [lepee3aa B 3aJaHHOM HanpaBiaeHHH KOHTAKTAMU CUrHaneHoro pene JK.
3a 0JMH YYACTOK NpUOIIDKEHHA HePee3IHas CUTHAII3AIMS BKIIFOUYAETCS HEHTPAILHBIM KOHTAKTOM
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pevie MI1, 4 3a 1Ba y44CTKA — MOASPH3OBAHHBIM KOHTAKTOM 3T0r0 peiic. B cxeMe m3pentienns o npuGnu-
YKEHWH TIpEIYCMATPHBAIOTCA LIENM ITOJEYH M3BELIEHHS C JAHHOTO Tiepee3sia 32 OMMH MM [(Ba y4dCTKa

npubmokerys. [yt nepe3Hbx yerasosok ITu Tl (cm. puc. 7.9) MOHO NPHMEHATH PEITHCOBYIO LEMS
PLI25(50). N3BewieHye Ha nepeesa nopaetcs cpabartesanneM pene MUIT. C nepeesna s HanpasieHny A
m3BellieHye nogaeTes uepes koHtaxTsi peste XK. [Tpu ucrios3oBarmim pembcosoii nem PL] Bu 25(50) st
TiepeesHbix yeraHosok I, Tl M3BeleHme Ha nepees/t noaeTcd BmoyerkeM peite MITT, a ussenerme ¢
rnepeesna B cropoHy b — uepes konrakT pene K. Ecmi st nepeessioit yeranosku I1 mpruMeHeHa perseo-
Bas Lerb PI] ’g: , M3BELIIEHHe HA nepee3n nonaeTes cpabatwiBaruem pene UIT, ¢ nepeesna B Hanpanuie-
oM A u b — koHTaxTamu peste XK. Tuniosele Cxembl nepee3Hbx yeranoBok I1, I1 cg I Al LI A2 ,
It 5" It 2 B OCHOBHOM QHAIIOTHMHDI. IMepeesn 3akpbIBaeTcs npu obecrounBanuy perie UIT u ero mo-
sropurencii ITUIT, 1M1, UI11, KT. INocne storo pere B, I1B oTyckaloT SKopH, H nepees 3aKphIBASTCA.
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B ycrpoiicrsax aBTOGIOKUPOBKH M IEPEE3THON CUrHATTM3ALHH S pa3MeweHus penaeiHoi
annapaTypel IpuMeHsOT peneinbie Kagsl TMnos ILPIL, IIPY u LIPY-M. Peneiinbie mxadn
YCTAHABIUBAIOT HA KaXKaoH CHUrHATBHOH yCTaHOBKe meperoHa. B HUX pa3sMemmaloT peneiiHyro
ammapaTypy WITENCceabHOro M HEIITEIICEIbHOIO THITA.

B peneitiom ikagy Tuna LIPII-4 cUrHATBEHOR YCTAHOBKH 4BTODIOKMPOBKU MEPEMEHHOTO TOKA
Tuna O (puc.7.11) mrencensHas annapaTypa pasmellieHa Ha oaBecHoH paMe. Ha uell ycraHoBmens
20 mrrenicensubx pene Tana HIL 8 npa psina rio 10 mr. 8 xaxaoM. [pu ucrions3osanun manoraba-
PMTHBIX pene Ha MecTe oAHoro pene Thna HIL noMcialor asa pene tiia HMIL (oqHo Hag npyrim).
Onno pene tuna JICHI pasmernaroT BMecto asyx pesie Tiia HIIT wiu yetsipex pene tina HMILL

BHyTpH 11kad pa3neneH Ha 1Ba OTAEIEHHS C OTAEIBHLIMH ABepsMU. B Gombiiom oTaenenun pas-
MELAIOT ANNAPATYpy, 4 B MATIOM - - MOHTXHbI¢ [TPOBOZA U OKOHEUHBIe Kabenbtble My(hThl. CHapy-
XU Ha JIeBoH DOKOBOH CTEHKE 1IKadd YCTaHOBITEH TeeoH /IS neperoHHoi cessu. HanosnbHbie ka-
6end BBOAAT B Ikad 4Yepes 3aILMTHBIE TPYOBI, H30MMPOBAHHEIE OT IIKacda. Yucno BBoaubIx TpYS y
wikacha Tuna HIPII4 He Gonee aecsaTv. CHapykH penefible IIKadbl OKPALIMBAIOT CCPOH KPACKOM.

[pu KOMIUIEKTOBKe IIKada BCe petie, pa3MeLeHHBIE Ha paMe, HYMEpYIOT 110 PAfaM M MECTY B
psidy. 32 OCHOBY HyMepalMH psoB IPUHAT psa ¢ pene Tuna HMILL TMonku u psobr HymepyioT
cHu3y BBepx: 1, 2, 3, 4, 5, 6. [TpuGopbl B KAKIOM psiy HyMEpPYFOT ClleBd HAMPaBO JBYX3HAUHEIMU
wudpamu. [Tepsas nudpa nokassIBAET HOMeEP Psiia, Ha KOTOPOM yCTaHORIEH Tpulop, a Bropas —
nopAnKoBLIA HoMep npubopa B psay. I1pubopel nepsoro psina monyuator Hymepaumo 11, 12, 13 1
T.11., BTOoporo — 21, 22, 23 u .., uerBeproro — 41, 42, 43 u 1.a. Ha HwkHeit nonke nepsoro pana
pasmewiessl: 3auUTHeIH 610K-punsTp @ (12), peaxtop O (13), konneHcaTopHeie 6noku Kb (14).
TMepBoe MecTo B psiy HE 3aHATO, M MPUOOPEI UMEIOT HOMED, HAYMHAA C JBEHALATOTO.

Ha HiKHel To/IKe BTOPOTO psina yCTAHOBJIEHE KOmoBblH myTesoif TpancMurrep KIIT (21),
TpauchopmaTopsr C (22) u J1 (23), kaMepTOHHEBIA TeHepaTOp YaCTOTHOTrO AUCTIETYEPCKOro KOHT-
pons I'K (25). Hag HWKHUMM NOAKAMU YKPEIUIEHA MaHellb ¢ pad3MelleHHBIMH Ha Hell: umiecTu-
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IITBIPHBIMH KiIeMMamH [0 s pasnenky kabens ¥ MOAKTIOUCH S IPOBOIOB BHYTPEHHETO MOHTAXA;
paspsHEKamMy 8, pesnctopami 1, 2, 3 1 npenoxpanutersive S5, 6, 7. Paapl 3uKHMOB IIDOHYMEPOBAHBI
C/1€BA HANPABO OT OHOTO A0 16.

B ueTBepToM psiy pasMclleHbL: TPAHCMUTTEpHbIE penc T (43), 6noku aeumdparopa bK (44),
BC (46), BU (48). bnoky nemmubpaTopa 3aHUMAKOT ABA psa, IOJTOMY HYMCpPaLHs TPETLETO psAaa
orcyreTByeT. B iisrom psty pacnionoxeHst pene.

Ipn KOMIUIEKTOBKE pelleHHOTO 1kada Ha CBOOOIHBIX MECTAX KaXXAOTO pAdd cTaBsT 3ariIyl-
k1. KpoMe HyMepauun mpubopoB yKa3bIBaIOT THIT KAXKIOTO MTpHOOpa M ero 0603HAYEHHE B TIPHH-
LIMMHATBHOM cxeMe. MOHTAXHYI0 CXeMy TIONOK peledHOro WKa(a COCTABIAIOT ¢ JIMUEBOH CTO-
poxel. IlpoBona, moakIOUCHHBIE K MpHOOpAM, MOKA3BIBAIOT HAA KaXIBIM NPUOOPOM H
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Puc. 7.11. Kommiektauus peneiinoro mkada
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0003Ha4aKOT yCIOBHBLIM WkppoM. B indpe otpaxaercs aapec npubopa, kK KOTOPOMY NpoKna-
OpIBAKOT AaHHbIA TpoBo. TToTHbIH apec cOCTONT U3 ABYX Y4CTEH: B NEPBOH 34TIMCBLIBAIOT HOMED
npubopa, K KOTOpOMy TIPOK/IadbIBAIOT TPOBOJ, @ BTOPOH -— HOMEp 3aXuMa TIpuoopa.

MoHTaxHbIC CXEMBI TIOABECHOH PamMbl COCTARAIOT CO CTOPOHE MOHTAXA B BULE MOHTAXKHBIX
Kaprouck (6s1aHkoB). ISl KaXA0TO pfad MpUBOPOB 3aBOIAT OTAENBbHbIR Onank. B 6manke st
Kax/J0ro npndopa BLIAETSIOT BEpTHKAIbHYIO KOJMOHKY, COCTOAIYIO M3 TpeX panoB. B nepsom
psAdy 3aTHChIBAIOT HOMEp KOHTAKTa pefic MM HOMEp BbIBOAa O1OKa, & B ABYX APYrHX — aapec
NIpOBOZA, KOTOpPbIA COSAMHSET NAaHHbIA KOHTAKT WIA BBIBOJ C TIpHOOPOM, K KOTOPOMY MpOKJTa-
IBIBAKOT TIPOBOL.

Ha puc. 7.12 noka3zana cokpalli€HHaa MOHTAXKHAS CXEMA TTOJIOK PETERHOTO LIKa(a CUTHAIBHOH
ycraHosky tuna O. PaccmoTpuM agpeca nipoBonos, uaymme ot KIIT: 52-12 npoBon uaer Ha ns-
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TBIN psig KO BTOpoMy IIpubopy ciIeBa (II0 CXeMe KOMILIEKTOBKH) M HOJKIKO4AETCs K ero KOHTAKTY
12; 22-11 — npoBo HAET KO BTOpoMy HpHOOpPY BTopoil IMONKH H IOAKTIOHAETCR K Bbiboay 11 (ITX)
curHanpHOro Tpancpopmatopa COBC-2A. Obparusiit aapec 31oro BEIBOIA 21-12 MOKa3BIBAET,
4TO IIPOBOJ HPOIOXeH oT pubopa 21 u Beisoaa 12 (TIX) k KITT. Bee mepeMeIuku mexay cob-
CTBCHHBIMM BBIBOJAMH IIPHOO0 pa 3aIHMCEIBAIOT B rpacde 0003uavenis npubopa. Jamicu OXK1-OKXK1;
032-0%2-OKXK2 noxassIBaloT, 4T0 MEXIY ITUMU BEIBOAAMHU JOIDKHEI ObITh NEpeMbIMKH. Anpec
K16-3 nokasbiBaer, 4T0 IPOBOA MAET HA KiemMHylo navens K16 k BeiBoay 3, oOpatHbIi anpec
3Toro npoBoaa 21-12.
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Anpeca poBOOB, HAYLINX B KaOeTbHEI ALHK, K cBeTODOPY, K PENBCOBBIM LIETISM, ONpeens-
10T IO PACIONOKEHHIO H 0003HAUCHHIO LIECTHLITEHIPHBIX KIEMMHBIX 3aKHMOB. OHU 0003HAYEHBI
CJIEBa HAIpaBo NMopsiakoBeiMU HOMepamu K1, K2, K3 1 T.11., a MX BBIBOJIBI HPOHYMEPOBAHbI CBEPXY
Bum3 1, 2, 3 u T.4. TIpoBoaa, naymue k pesucropam, nonyyarot aapeca Cl, C2, C3 ut. a. IlpoBoaa
anpecos ot KilemM oboznaqaior K u C. Hanpumep, y knemm K2-1 n K2-2 nokazanel 1Ba anpeca:
niepBeIit 58-12 n 58-32 — mposona uayT K npubopy 58 H MOAKTIOHAKOTCS K €T0 KOHTakTaM 12 u 32,
sropoit OITX, OOX — npoeoja UayT B KabenbHEI# AIMK, U3 KOTOPOTO II01a€TCA IIMTAHUE HAMPS-
xenueM 110—220 B nepementoro Toka. ¥ 3axuma K11-1 sanucansr asa anpeca: 52-33 — nposoa
HIET HA KOHTAKT 33 npubopa 52; XK — nposoa HAeT K TaMIie )XenToro orxs cacrtodopa.

B tabu. 7.1 noka3aHa 4acTh MOHTAXXHOH KapTOYKH peleHHOTO MKaa WIECTOH IMONKH.

Tabauya 7.1
69 68 67 66 65
A 1H YOXMC YOI HOJI0O
AHIII-12/24 HMIIR-4000 HMIII2-4000 HMIIR-4000 AOLDR-180/0.15
1 1 | K24 1| K45 1 MB
32 41 32-12 1 9-33 Mb 32 8-1
5-32 4-32
31 Kl-4 MC 31 K-2
5-51
33 18-1 Mb 33 4-31
8-1 42 | 32-12 42 42 9-11 | C
41 32 61 41 12-11 41 41 Kl1-6 41 52
43 K-3 43 43
2 2 3 2 2
3 4 12 3 2 3 2 3 2 72 4-82
72 10-4

B niepBoi#t BepTHKaIBHOH Ipade Kaxaoro npubopa yKasaHsl HOMEPA BEIBOAOB MIIM KOHTAKTOB
npubOpPOB, BO BTOPOI — apeca NPOBOIOB, HYILHX K TPHOOPY B 9TOM Xe Psdy, B TPETbeM — ajIpeca
TPOBO/IOB, MAYIIUX K IPUOOPAM APYTHX PSIOB, IONOK, KIEMMHBIX ITaHE/EH, pe3UCTOPOB H T. 4.

Anpeca nipooaoB peite |H: o1 BeIBoaa | ykasanb! 1Ba aapeca, 9-33 — npoBoa UAET K IpHbopy 9
JAHHOTO psijia Y MOAKIIOYAETCS K €I0 BEIBOAY 33; 5-32 — mpoBon Haet k npubopy 5 AaHHOTO psa H
MOAKMOUAETCA K BRIBoAy 32, Y mpubopa 69 yxasan obparubiii aapec 8-1. Anpec K2-5 BeiBona 43
pene 1H nokasbiBaer, 4To MpoBOA HAET HA KIeMMHYIO naHens K2 1 nomomoyeH K 3axumy 5. O6pat-
HbIH azipec sToro npoeoaa 68-43.

TlepeMbIKH, yCTAHOB/IEHHbIE MEXly KOHTAKTAMU CAMOTO Pelle, 3AIHChIBAIOT TAK: Y pere 68 BeIBOj 2
COSIMHEH C BBIBOAOM 3, /TS 9TOTO B rpadie BhIBOAA 2 3aivcaH ajpec 3, a 8 rpade BemBoaa 3 — aapec 2.

PeneiiHbie Iukahbl MOHTHPYIOT HA 32BO/IC-M3rOTOBHTENE H HOCTABIIAIOT Ha 00BEKT CTPOMTENILCTEA C
4ABTOMATHMECKMMH BBEIKTIOYATENAMM, DA3PSIHMKAMH M KOH/ICHCATOPAMH, APEIOXPAHUTEIAMH, JIBYX-,
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Puc. 1.10. CTpykTypHas cxeMa HeOT pAHHYEHHBIX PEIbCOBBIX LeTeit
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IIECTH- U 14-IUITBIPHBIMM MTAHEISIMM, PE3UCTOPAMH, LUTETNCENBHBIME PO3CTKAMIL, 4 TAKKE JUOIAMH H
TPAH3UCTOPAMH PA3THYHBIX TUIIOB. JONOIHATENBHBL MOHTAX PQICHHBIX LIKA(OB HA CTPOUTCIIBHON
IUTOLIAIKE BHIIOMHSIOT B COOTBETCTBUM € MOHTAKHBIME CXEMAMH, KOTOPbIE pa3pabaThIBAIOTCA B IPO-
€KTHBIX OpraHH3ALIMAX,

Ha puc. 7.13 nokaszaHa xomniiekTauus peneiiHoro mkada tuna HIPY-M. Peneitnniit mxad
IKCILUTYATHPYIOT [IPH TEMIEPATYPE OKPy)arowei cpeast ot —60 g0 +45 °C.
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Puc. 7.13. Kommutekraius peneitnoro mkada HIPy-m
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Ilxa¢ obopynoBan 060rpeBaTEIMH, KOTOPbIE BKITIOYAKOTCS OT TEPMOJATYUKOB [IPH TEMIIEPa-
Type okpyxatorei cpenel —10 °C u BrIKIIOUarOTCA pU Temnepatype —2 °C. Oborperarenu uTa-
101CA OT TpaHcdopmaropos thiia COBC-2A. BHyTpH nikad ocBeiaeTcs IByMs JaMIIAaMM Ha Ha-
npoxerue 220 B.
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Jns BKIIIOYEHHUS IEPEHOCHON NAMIBI M MAsUTBHUKA MMEIOTCA JIBE lITelceNbHble po3eTku. Ha
JIeBOif 6OKOBOH cTeHke LIKaga ¢ HAPYXKHOH CTOPOHBI MPEIYCMOTPEHO MECTO JUIS Pa3MEICHUS
tenedonHoro anmapara. Yepes okHa qHMma iKada BBOAST A0 LIECTH Kabened ¢ HAPyKHBIM
JUAMETPOM 10 20 MM.

Peneiinyio anmapatypy ycTaHaBmHBAaIOT Ha cTATMBE U Ha arumre ukada. CTaTUB paccUUTaH
Ha 1uecThb psigoB pese Tuna HMII no sBocems pente B psny. Ha cratuBe uMeloTcs poserku u mna-
TBI, 32HUMAIOIUE OJHO WIH HECKONBKO MeECT LiTemncelbHbix peiie HMILI B oxHoM psany win B
JIBYX COCEHUX DAax.

Jns peneftHoro 1mkada cocTaBAsIOT MOIHbIIF KOMILTEKT MOHTAXHbIX CXEM, COCTOSIIIUX U3 CXe-
MBI KOMILTEKTAlMH kada; creudHKALMY; CXeMBI HIDKHUX KIIEMMHBIX MIaHeNel, LITencebHbIX,
HEIUTENCEIBHBIX MOJIOK H HOKOBHHbI; CXEMEI PS/IOB IITENCENIBHEIX pesie. B cxeMe KoMILIEKTanuu
JUISL KAXIOTO MPUMOOpa cBePXy BHU3 YKa3BIBAKOT HA3BAHUE Pelle, €0 THII, HOMED YePTeXa IUTATHI
WITEICEIBHOTO IpUbopa.

IIpu ycranosxe pene tima HILI BMecto aByx peie turna HMIII pene HII nonydaer HoMep
HIDKHETO Psiild, & MECTO B BEPXHEM Psly Ha/l HUM 3a4epKuBaeTcsl. ECIIH MPUOOP WM TUIaTa 3dHU-
MAaKOT MECTO HECKOJIBKUX peNie B OJTHOM DALY, TO MM NMPHCBAKBAIOT HOMEP MEPBOTO MECTA, & CO-
Ce/THUE MecTa 3a4epKUBAIOT. B ciyuae HeobxoauMocTH yetanoBku pene tTumos HMI u HIL B
onnoM pagy pene HIII 3anumaer Mecro pene tuna HMIII (o Beprukaiu) Ha COEHUAIBHBIX T1€-
PEXOJHBIX IUTAHKaX.

Pene Tuna JICII ycraHasimBanT BMECTO YeThipex pente tuna HMIII (1ByX 1o ropu30HTaNy U
OBYX 1o BEpTHKanM), HenlrencensHele mpubopsr B KAy pasMelialoT HA JHHIIE, HA CheMHBIX
MOJIKAX ¥ Ha miartax s pene Tuna HMII. MoHTaxkele cxeMbt pereifHbix mxados Tuna LHIPY-
M cocTaBafioT no TEM XKe mpaBriIaM, 9To U Ui luxados Tana HIPLLI,
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Ha puc. 7.3 noka3saH IyTeBOH IUIaH neperoHa, obopya0BaHHOTO YCTPOMCTBAMM dBTOGIOKHPOBKH
ABTL 6e3 H30HMpPYIOLHX CTHIKOB C pa3MELIICHHEM ATIaPATypPBI Ha [I0CTaX ¢ ABYXHUTEBLIMU JAMITAMHU
KPA4CHOTO 1IBETA M PEILCOBLIMH LIEMSIMH TOHATILHOR uyacToThl. Ha IUlaHe pacnonoxeHs! MpoXxonHble
CBETOMOPEI, MOKA3aHbl MECTA NOJKIOUCHHUS NUTAIOUIMX H PeIEHHBIX KOHLIOB GECCTHIKOBBIX PETbCo-
BBIX LIEMEH M YCTPOMCTB KOHTpOI cxona noasikHoro coctasa YKCIIC. [laHp! Ha3Banust OTAEBHBIX
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YUYACTKOB PEJILCOBLIX UETIEH M IPHUBCACHB] 3HAUSHHS ITHH THX YHACTKOB. ANNapaTypa ylpaBIeHHs
H KOHTPORS NePEUHCIIEHHBIX OOBEKTOB PACIIONOKEHA HA OI'PAHMYMBAIOILIMX NEPErOHbl CTAHLIMOH-
HEBIX 110cTaX. CBA3b ANNapaTyphbl IOCTOB MEX Ty COGOH M € NEPErOHHOI ATIIIAPATY POl OCYLIECTBIISET-
cq nocpecTBoM kabeneii THa CB3ITY (cuMMeTpuyHBIil KabelTb, CHTHATBHO-OII0KHPOBOYHBIH ¢ TTap-
HOM CKPYTKOI Xi1). HermoepeacTBeHHo CBA3b C HAIONbHBIMH OOBCKTAMM OCYLUECTBRSIETCS YEPE3
paseeTBUTeNEHBIC My(QTE PM Ha ueTbipe, cemb WM BoceMb Hallpapnenuit. Mydtst PM4 u PM7 pac-
CYHT4HBI HA OJIMH IPYNMOBOH Kabenk, PM8 — Ha 1Ba rpynnosbIx kabems. PAOoM ¢ KaxabiM oTBETE-
JIEHHEeM My TBI H300PaxXeHO PacCTOSHHE OT HEC IO MOAKIHOUEHHOrO HATIONBHOrO 0OBEKTA U KOJTHYC-
CTBO OCHOBHBIX U PE3ePBHBIX ¥ Kaberts. Takoke MOKa3aHbl PACCTOSHUS M HCTIONB3YEMOE KOTHYECTBO
KT Kabeng Mexay MyhTamu.

Ha nnmane nokasaHsl skuitsl mpoBooB Kabeng Ne 5. Kbl ¢ 1 o 6 mpencTaBnsioT coboit THHel-
Hble nposoaa 2J11, 20J11-—2J16, 20J16, 10-—11 — npoBoaa konTpois yuactkos HA1IT, HA3IT,
HASM, HA7T] Ha mocTy cradiiy A w yaactkoB Y211, Y411, HI9IT na nocry cranuun b. Jann
Ha3BAHUA OTAENbHBIX YHACTKOB PeNIbCOBBIX LCTEH M NPUBEAEHB] 3HAYEHUS [UIHH 3THX YHACTKOB.

Yerpoitersa YKCIIC o6ecneqBaioT ¢ MOMOIIBI0 CHEHATBHBIX JaTIMKOB KOHTPOJb HAM-
YMA B COCTABe COLIEUIMX C Pelibe KOJNIECHBIX MApP MITH CBUCAIOIIMX YacTeil, BBIXOAAIINX 3a Ipese-
Tel rabapuTa, KOTOPhIE MOIYT HOBPEAUTH cTpenounbie nepeBoabl, Jatunku YKCIIC ycranas-
JIUBAKOT NEpel CTAHIHEN HA PacCTOSHHMH, NMPH KOTOPOM 0OecreuMBacTCs OCTAHOBKA Moe3dd ¥
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3aKpPbITOr0 BXOJHOrO cBeTo(opa, ecnn GUKCHPYIOTCA Bee NepeuHcIIeHHble TOBPeXAeHUE. MecTo
YCT4HOBKM JATUHKOB 1PV 4BTOOJOKHPOBKE ¢ TPEX3HAYHOMN CHIHANM3aUMe BRIOHPAIOT Ha BTO-
POM yJacTKe APHOIHKEHHS K CTAHITMH Ha paccTosHuu L > [ + 200 m, rae [ — mMakcuManbHas
juiMHa noesaa (puc. 7.4, a). Tlpu paboueM cocrogann aatunkos 8 PLI YKCIIC Brimoueno depes
BeIIpaMuTeds B pene kontpons 2KC (puc. 7.4, 6). 3aMKHYTBIM KOHTAKTOM 3TOTO pene obpaso-
BaHa BEHTHIILHAA HeTb MTanus peste 1KC B PLL L. IMpH cpabaTbiBaHHH [aTUMKa KOHTPOIBHbIC pelle
1KC u 2KC BBIKITIOUa10TCH, YTO IPHBOIMUT K 3aKPhITHIO BXojHOI0 cBeTodopa.
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Puc. 7.4, Yerpoitetsa YKCTIC upu ABTL:
«— OTIpEAETIeHNE MCCTa pacnionoxkenus yerpoticTsa VKCIIC, - ¢xema BITIOUEHNS KOHTponbHbIX pesie Y KCIIC
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Ha NyTeBbIX IUIAHAX IIPUBOAATCH CIIEIYOLIME PACUCTHBIC JAHHBIE: PACUCTHAs CKOPOCTH [10€3-

v TIPMHSATAs [UTH OTIPEZICTICHHA PACYETHOIO YIACTKA IPHOTIOKEHNS L,; BPEMS Sa/ICPIKKH £, HA 30K~

pbl‘l He nepees/a, eciiu pakTHUecKas MTHHA Y4aCTKa MpuivkeHIs 60J'lbIllC pacueTHOi. Bee nepe'mc—
JIEHHBIE JAHHBIE IPUBOAATCA [UIS IBIDKEHHS B YETHOM M HEYETHOM HAIIPABICHHSAX.
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Puc. 1.11. CtpykrypHas cxema cucreMsl IIAB
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Puc. 1.12. CrpykTypHas cxema cucremst ABT
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Ha puc. 7.6 nokasaH mian nepeesna, obopynosanHoro AIIC 1 ueTbippMms aBronmarbaymaMu
npu aBToGnoKHpoBKe cucreMbl ABT. YcTaHOBKA /IBYX JIONOJIHUTENTBHBIX IUTAr6ayMOB IPHBOIHT K (1011~
HOMY NEPEKPBHITHIO BCEX ABTOMOOUIIBIIBIX J10J10C, ITO 3HAUMTETILHO YBETMUMBACT Ge30MIACHOCTD JBH-
JKEHMS [I0€3/10B K ABTOTPAHCTIOPTA uepe3 nepee3l. ANNapaTypa YIpaBieH s curHATM3ALNCH U 11L1ar-
6ayMaMu paciiosioxkeHa B YeThIPEX PeNCHHbIX 11Kadax. [IMTaHUE IePEe3THBIX YCTAHOBOK OCYLIECT-
pasgeTcs oT 6noka nuranus BIT. Ha mnane nokaswiBaioTCs ANMHBI BCEX COEIMHUTENEH, a TAKKe
YKCITO KCTIOJIb3YEMBIX 1 3aIIACHBIX XU Kabeneil. B muHeiinbix nensx ucnosm3osansl nposoga JACH,
ynpasnsowmx pene 1V, 2V, 3V koutpons yyactka BIT, cxembr Hanpasnennit H, OH.
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B Hacrosilee BpeMs NPOEKTHPOBAHUE OOBEKTOR HOBOTO CTPOMUTELCTBA, MOIEPHU3ALMS NEHCTBY-
touwx yerpoicrs CHB MomkHbi BLITOTHATECA ¢ yHETOM HOPM TEXHOIOIHYECKOTO TPOSKTHPOBAHUA
YCTPOHCTB aBTOMATHKH U TEIEMEXAHUKHU Ha (edepalIbHOM XeIe3HONOPOXHOM TpaHenopre — HTII
CUB/MIIC-99, paspabotannsix I'TCC.
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Puc. 7.6. TlyTeroit nnan nepeesanof ycraHoBkH NpH anTobrnokuposke ABT
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B penbcoBoix nensx tTuna TPLI-3 u TPL-4 curHanbHbI# TOK penbcoBO# e MOIYTUPYETCS Ya-
cToTo#t 8 M 12 T'u. UckiodeHne OANUTKH OT PEIBCOBEIX LETEN COCEHEr O MYTH OCYLUECTBASETCS
TIPAUMEHEHHEM JUT KAXIOro NMyTH KOMOMHANMI HeCYIMX U MOOYIHPYIOIHX YacToT. Mckimoyge-
HHE TOMNUTKH OT PEAbCOBBIX LETIEH COGCTBEHHOT O MTH OCYLIECTB/IAETCA HepeoBaHHEM KOMOH-
HaMH HeCYLUMX H MOIYJIMPYIOLIMX YACTOT TAKHM 00pa3oM, UTo 060k ITyTeBoH MPHEMHHK JdH-
HOW pe1bCOBOI el yaasieH OT FeHEPaTopa ¢ TAKMMH XK€ YaCTOTAMHM Ha PACCTOSIHHE, IIPH KOTOPOM
TPOMCXONMT 3aTyXaHHME CHTHAJA, U OH HE BOCIIPHHMMAETCA npueminkoM. 3oHa (/|) mOnonHu-
TeJIBHOTO yHTHpoBauus B TPLI-4 coctaBaser 15 M, mo3TomMy ceeToop pa3sMeLaioT Ha paccTo-
sHHK 20 M oT nuTawmero kouna TPI[-4. ITepenaua konoB AJIC HauMHAETCS ¢ MOMEHTA BCTYII-
JICHHUA TI0€3/1a HA PEJILCOBYIO LETIh.
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ToHanbHbIE PENTbCOBBIE 1IEMTH HAXOAT Bee Horlee IMPOKOe MPUMEHeHHe Ha JIMHHAX MaruCTpasib-
HOTO XeNE3HOJopOXXHOro TpaHcnopTta Poccun v crpan CHI'. MIx qocTOMHCTBAMU SIBISIOTCS:

— BO3MOXHOCTb UCKITIOYEHHS HA NEePEeroHax M30JIMPYIOLIMX CTHIKOB U YKIIAJKU LETBHOCBAD-
HOTO TYTH OT CTaHUMHM JIO CTaHIHY;

~ yMeHbllIeHHe KOJIHYECTBA METALIOEMKHX IPOCCENb-TPAHC(HOPMATOPOB Ha MEKTPUDHIIIPOBaH-
HbIX Y4aCTKaX;

BO3MOHOCTb BHHOCA ATTIAPATYPHI PEITbCOBBIX HeMeH ¢ NEPEroHa Ha MPHIIEraloLLyIO CTAHLHUIO;
YHHBEPCAJIBHOCTD JUIS BCEX BUIOB TATH;
COKpaLeHHe MOTPeOIIeHUs JMeKTPOIHEPTUM;

—  GoJiee BBICOKAS 3AILNLIEHHOCTD JaHHOTO THIIA PETLCOBBIX LieNei OT BO3/IEHCTBUS [IOMEX TATOBO-
roTOKaH Ap.

Ha 6a3e ToHanBEHBIX PETLCOBBIX T1eNelH CO3MaHO HECKOBKO TUTIOB ABTOOIOKMPOBKH, KOTOPhIE BHe-
IOPSAIOTCS Ha elle3Hbix Aoporax Poccuu u ctpan CHI', HaunHas ¢ 1985 T

B ocHOBY IOCTPOEHHs TOHAJIbHBIX peiibcoBblX Uenei (TPLD) nonoxeHa 6ecCThIKOBAs PEIBCOBAS
uens (BPLI), He nMeroLIas N30JIMPYIOMINX CTHIKOB HA IIMTAIOILEM K IIpUEMHOM koHLax. [Tpu oTeyT-
CTBHH H30JIMPYIOILMX CTHIKOB MEX/ly CMeXXHBIMH PeITbCOBBIMU LIETISIMH CHIHAJIBHBIM TOK TOHAILHOM
PeJBCOBOM LIETTH TPOTEKAET T10 PETLCOBOH TMHHM OT TOUKH TOIXIIOYeHHS IHTAIOLIEH anmapaTypsl B
00€ CTOPOHBIL.

Ha puc. 4.1 moka3zaHa CTPYKTYpHast cXeMa TOHAJIbHBIX PeNIbCOBbIX LieTleil C pasMelneHHeM BIOTb
PeNbcoBOM TMHHH MMUTAIOIINX H IPHEMHBIX KOHLIOB, B KOTOPOH OT OTHOTO MCTOYHHKA CHTHAJILHOTO
TOKa (TeHepaTopa) OCYILECTBIISETCs IuTaHue IBYX eMexHbix TPLL. Tax, curHambsHbIA TOK 7 5 TR
crynaonmii ot reveparopa I'l, pactekaercs no penLCoBOil IMHUK B 06€ CTOPOHBI K NIYTEBHIM IIPHEM-
HuKaMm JByx cMexkHbix TPLL: Tox penbcosoit e 1PIL (7, p ) nuTaer npuemunk I11, Tox penscosoit
ueni 2P (7 p) ) nuTaer npuemun I12. Axanoruaso renepatop I'2 muraet ipyrue ape cmexbie TPLT
3PLLu 4PL1 4 T.1. B IpelenaX BCETO NePeroHa. B cooTBETCTBUY ¢ TAKUM NTOCTPOEHHEM OCYILIECTBIISET-
Csl YyepelOBaHUe NUTAIOIHMX U IpHeMHBbIX KoH1oB TPLI.
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Puc. 4.1, CTpyKTypHas CXeMa CMEXHBIX TOHABHBIX PETbCOBBIX LeMeH ¢ pa3MelleHHeM BAONb
peﬂbCOBOﬁ JHHHH MUTAOLMKUX H MPHEMHBIX KOHUOB
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B TPLI ucnons3oBaH aMILTHTYIHO-MOIYIHPOBAHHBIA curHal, ¢opMa KOTOporo nokasaHaHa Ha
puc. 4.2. OH oGecrnieunBAET HAAEKHYIO 3AILMTY NPHEMHBIX YCTPOHCTB (ITyTEBbIX TIPHEMHUKOB) OT BO3-
JieiiCTBHS TAPMOHMYCCKHX H HMITYJIbCHBIX TTOMEX TSIFOBOTO TOKA M APYFMX HCTOUHMKOB. B KaueCThe
HeCYyLUEH 4aCTOThl UCITOIL3YIOTCS YacToThl: 420; 480; 580; 720 u 780 I'wt, a Taioke 4,5; 5,0 u 5,5 kI'w.
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Puc. 4.2. ®opma cHruana reHepaTopa TOHaNbHOH PCIBCOBOM LIEMH
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B xauecTBe MOIYIUPYIOILIEH YACTOTHI HCMOJB30BaHBI YacToThl 8 wm 12 I'u. Kaxnoii Hecylliel yacTo-
Te B qManaszone 420—780 I't nprcsoeHo ko0Boe uucno 8, 9, 11, 14 u 15 no HoMepy Ompkaiiueit
MEHBINEH FAPMOHHKH TArOBOTO TOKA.

YepeoBanvem Ha nutaroux Konnax TPL] BOoMmb nieperoHa HeCyLLMX YacTOT K YacTOT MOLY.ISLMM,
HAlPUMeP B MOCHCIOBATEILHOCTH: 420/8; 480/12; 720/8; 780/12; 420/8; 480/12 u 1.1., oOecneunBaeTcs
Ha/IeyKHas 3a1MTa NPHEMHBIX yCTPOUCTB OT BIMAHYS ToKOB cMexkHBIX TPLI. B pasHbIX cucremax aBTo-
6nokupoBkH ¢ TPLI npumeHsiioT pasHOe YHCIIO AHATIA30HOB M YdCTOT NPH YEPENOBAHUH CHIHAJIOB.

Omnoit 3 ocHOBHBIX 0coOeHHOCTeH TPL] Kak GecerbikoBoit PLI AB/AeTCs TO, 4TO e LIYHTHpOBaHHe
¥ cmeHa Konosoro curHana AJIC 11acTymaer He ¢ MOMEHTA BCTYIUTEHHST Ha Hee TToe3/d, a I1PH MPHOm-
*cHHHU ero K PLL Ha HekoTopoe paccTosHue. KonecHast mapa, HAXOASIASACS HA 3TOM PacCTOSHUM OT
TOHYKH NOJKTIOMeHHs aNMAapaTypPbl PEIbCOBOH LieNnH, UIYHTHpPYET YacTh CUrHasibHoro Toka TPLL, 9to B
CBOIO OYepe/Ib NPHBOAMT K CHIDKEHHIO HATISDKEHMsl Ha BXO/ie MMyTEBOro MpHeMHUKa. PaccrosiHue ot
TOUKH MOJKTIOUEHHS AMMTAPATYPhbI K PeslbCOBOH JIMHHMM [0 MECTa HAXOX/IEHHs! KOIECHOH TIApbI, RhI3bi-
BaloLeH 0BecTOUNBaHNE ITYTEBOTO pelie, BKIIIOYEHHOrO Ha BBIXOJIE ITYTEBOTO NPHEMHHKA, HA3bIBACTCS
30H0i foU0JIHKMTeTbHOTO tIyHTUPOBAHMA L, . Ha puc. 4.3 nokasana cxeMa PacronoxeHus 30H J0T0]I-
HMTEIBHOTO LIy HTMPOBAHWs TOHAITLHOMN PeTbCOBOM IETH. B 3aBMCHMOCTH OT HanpaslieHHs JABIKEHHS
OHA U3 HUX Ha3bIBAETCS 30HOM AOMOAHUTEILHOIO LIYHTHPOBAHUS MO BXOAY (110 NPHOMIDKEHHIO), a
BTOpast — 30HO# JOMOIHATENILHOrO IYHTHPOBAHUA MO BRIXOMY (IO YAAIEHHIO).

J/1Ha 30HBI JOTIOMHUTEILHONO LIYHTHPOBAHUS 3aBHCHT OT MHOTHX (haKTOPOB: YACTOTBI CHTHATILHO-
o TOKa, ko3hhuimeHTa EPErpy3Ky Ha BXO/E MYTEBOI'O PHCMHIKA, COMPOTHBRIIEHHS M30/ILIMH Gamac-
Ta u ap. Kak npasuno, innua L cocrasnser mpumepro 10 % oT anuHe camoit pebeoBoit tenu. Jiniia
30HBI IOTIOMHUTETHHOTO HIYHTUPOBAHHS HE MOXET ObITh HYIIeBOMH IIM OTPHIIATEILHOMN, TAK KAK PEyIbeo-
Bast Lellb A0JDKHA JABATE 3AHITOCTD NIPH HATIOXKEHMH THIIOBOrO HopMaTHBHOTO 1ryHTa 0,06 OM B TOY-
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Puc. 4.3. CxeMa pacnooxKeHHA 30H JIOIOIHUTEILHOTO INYHTHPOBAHHKA TOHAJILHOR PeIbCOBOH LEMH
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K€ MOAKIIOYEHHA aNmapaTyps! (LIYHTOBOH PEXHM), UTO PABHOCHITEHO HATIOKEHHIO IIYHTa C HyJIe-
BBIM COMPOTUBIIEHUEM (MOE3AHOM LIYHT) Hd pAcCTOSHMU 10—15 M OT TOYKM MOXKIIOYEHUS arma-
paTypsl Ipu yactoTe curHansroro Toka TPL B muanasone 400800 I'u. Mrorna ¢ uensio nekito-
YHTE 30HY XOTIONHHUTEIBHOTO [IYHTUPOBAHUSA WIM OFPAHUYMTE 0014CTh pacTeKaHHUsd CHIHATBHOTO
toka AJIC Ha rpanuie TP1] ycraHaBIMBatOTCA U30JIUPYIOLIME CTHIKU.

TIpu Heo6XOAUMMOCTH Ha yyacTkax, 00opyayeMbix yerpoicrsamu TPI] ¢ cokpaieHHo# 30HO T
JONOJHUTENBHOTO LIYyHTHPOBAHMUA, TPUMMEHSIOT BbICOKOUacToTHEE TPI] ¢ Hecymumu yacrora-
MH B auanasoHe 4,5-—5,5 k['u. CokpalleHHas 30HA XOTOJHUTEIBHOTO LHIYHTHPOBAHUSA JOCTHTa-
eTCH 3a ceT 6oJ1ee BBICOKOTO CONPOTHBIICHHUS PEJIBCOBOH THHNH Ha BBICOKMX YACTOTAX. DTH Pellb-
cossle ey nonyuwnu uaneke TPLI4, a penbcosbie nenu ¢ Hecymumu Yactotamu 420—780 I,
paspaborannsie panse TPLI4, umeror unnexc TPI13.
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B cocraB 0CHOBHOH anmmapaTyphl TOHATILHEIX pesibcoBbIx eneit TPLI3 Bxoasar: myTeBoit renepa-
top I'MI3; myreBoii pwneTp PIIM; nyresoit npuemuuk I1111; ypasrusatomuii paHcdopmarop YT3.

[Tyresoii reneparop ['TI3 npenHasHauer A1 GOPMUPOBAHHS H YCWIEHHA AMIUTHTYTHO-MOLIY-
JIMpoBaHHOro curHana aas pabdorsr TPLL. [TyreBo#t dwietp ®IIM obecrieunBaer 3a1UTy BbI-
xoaHbIx Uenel rereparopa [TI3 oT BAUSHUS TOKOB TOKOMOTHUBHOH CUTHANM3AIMH, TATOBOTO
Toka u atMochepHsIx moMex U GopMupyeT TpebyeMoe o yCIoBUAM PabOTH PEIBCOBON LIETH
0obpaTHOe BXOXHOE COMPOTUBJIEHHE MUTAIONIETO KOHNIA. DUIBTP CIYXUT TAKKE Ul I'albBAHH-
4EeCKOTO pa3ldeleHUs BHIXOJHOH LIEMH TeHepaTopa OT KaOenpHOM JMHUHM M [ONYYEHHUs Hd HEM
TpeBGyeMBIX HATIPSDKEHUI PH OTHOCHTENBHO HM3KMX BBIXOXHBIX HATIPSKEHUSX TeHepaTopa.

[Myrenoti npuemink I1IT1 npennazsaven s npuema u getmdparmm curtanos TPL, mocrynarongpx
W3 PeNbCOBOM JIMHMM, M, B COOTBETCTBHHU C YPOBHEM IPHHATOTO CHrHAUIA, (HOPMUPOBAHUS BEIXOIHOTO
HATPSDKEHUs HA IyTeBOM pevie. YpaBHHMBAOUIMH TpaHcopmarop YT3 npeaHazHaueH s BHIPABHUBA-
HUSL HAPSDKEHMIH Ha BXOJIE ITyTeBBIX IPHEMHHKOB, IMTAIOILMXCH OT OTHOTO MyTEBOTO NeHEPaTOpA.

T'eneparop I'TI3 n ¢uaetp PTIM npeacraBnsieT co6od KOHCTPYKLHNIO, COGpaHHYIO B KOpPITyce
pesie HII ¢ ucmonp30BaHHEM €r0 KOJIOOKM B KauecTBe Hecyllled yacTH 6ioxka.

Baox nymesozo zenepamopa nveer nse pasHouanoctu: I'TI3-8, 9, 11 u I'TI3-11, 14, 15, Ana-
JIOTHYHBIE PA3HOBMAHOCTH MMeeT 0710k myTeBoro ¢ubrpa (PIIM-8, 9, 11 u ®IIM-11, 14, 15).
Homepa 8, 9, 11, 14, 15 B 0603Ha4eHHH TeHEPATOPOB U PHUITBTPOB COOTBETCTBYIOT HECYILIMM Yac-
tortam 420, 480, 580, 720, 780 I'u. Takum 06paszoM, nepsas pa3HOBUAHOCThL FEHEPATOPOB U GuITb-
TPOB MpeJHA3HAYeHA 1711 GOPMHUPORAHHS U IIEPe/lau CUTHAJIOB C HeCYIIMMHU YactoTamu 420,480
u 580 'y, a BTOpas — ¢ yactoramu 580, 720, 780 [u.

TIuranue reHepaTopa OCYLIECTBIIAETCH OT CETU IIEPEMEHHOrO Toka yactoToi 50 [ HanpsokeHH-
eM 35 B, KoTopoe noxaercs Ha BeiBoabl 41-43 6roka. M3 3Toro HanpsbkeHHS BHYTpU TeHepaTopa
nyTeM OrpaHUYEHHS, BEITIPAMIICHHS M CTIAXHBAHHS MyJbcanuil GOpMHPYIOTCS HATIPSHKEHHS TIO-
CTOSHHOIO TOK4 /Ui NUTAHHMA 33]ai0lIUX Leneit reHepaTopa, MpeBApUTEIEHOIO M OKOHEYHOTO
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3ajaromui xackaz MyTeBoro reHeparopa (bopMupoBaTens curHana) F BeinonHeH Ha Oase MHK-
pocGopkn win BUC n cinyxut ans gopmupoBanus curiana TPL ¢ 3apanHOM HecyiueH U Mo ynu-
pytolieii yacrotoit. Hactpoiika na cOOTBeTCTBYIONIYIO HECYUIYIO M MOAYIMPYIOILYIO YACTOTY CHI-
HANA OCYLIECTB/ISETCS BHEIIHHMH NEPEMBIYKAMH Ha IITENCENbHON po3eTke O610ka. BriBoab! Wit
MOKIIOUCHHUS TIEPEMbIYEK U HACTPOWKH 11yTEBOrO reHepaTopa Mpe/CTaBlIeHb! B Tab. 4.1,
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Tadtuya 4.1

YacToTh ¢HIHa10B FeiepaTopos ['TI3 4 MoHTaKuBIC NEPEMBIMKH

Tuu reweparopa '{isrt)i:l,a;u Hacrora mogynsinn. Iy Bblnoﬂ:le;‘:l:bly:;:ﬂotﬂ(]d
I'TI3-8,9.11 120 3 ! 12-23. 81-73. 62-42 i
12 2-23. 81.73, 62-33
480 8 12-21, 81-63, 62-42
12 2-21. 81-63, 62-33
580 8 7] 12-22. 81-82. 62-42
12 T 12-22. 81-82. 62-33
FMa-11.14.15 | 580 8 T 2.22. 81-73. 62-42
12 12-22, 81-73, 62-33
720 8 T 12-13, 81-63, 62-42
L 12 213, 81-63. 62-33
780 8 12-11, 81-82, 62-42
12 13-11.81-82. 62-33

TTpusieuanue. [N nuraHus BBIXOAOL O KACKAJA TEHEPATOPa HE3WBUCHMO OT 4ACIOTbL HACTPOHKH YCTaHABIIA-
Balores nepeMbiuki: 3-4; 31-61; 72-83.

Curnan ¢ popmupoatenst F nocTynaet Ha npeaBapuTenbHbli yeumutens H GuibTp. [peusa-
PUTENBHBIA YCHANTENb OCYMIECTRISICT YCHWIICHHE CUTHATA B 3ABUCHMOCTH OT YPOBHS, BbICT4BIIs-
eMOr0 C NOMOIILIO IIEPEMEHHOTO PE3HCTOPA, PYUKA KOTOPOIO CO CTONOPHBIM YCTPOHCTBOM Bbi-
BEJICHA Ha NEPEAHIOIO MaHe)ib 6710Ka MyTeBOTo reHepatopa. MWILTP MPEABAPUTENBLHOTO Kackasa
MpeHA3HAYECH JITISl CIUIKHBAIUS TIPAMOYTONIBHOM (hOpMBI CHTHANA U ero ociabiaeHHs B ciyyae
OTJIHWYHS HECYIEA 4acTOThI OT 3a1a11HOH.

C npenBapUTENbHOTO yCUNUTENS MOce GUNbTpa CUTHAUI TIOCTYMAET HA OKOHEYHBIH yCHIIN-
TENb, NpeACTABIMONIH cODOH IMUTTEPHBIN NOBTOPHTEIb. YPOBEHb CUTHANA, MOCTYNAOMIETO
Ha BBIXOJ MyTEBOTO IeHepa1opa (BeBoAB! 2-52) cocTtaBnser 1—6 B mepeMeHHOro Toka.

Ha nepeaueii nanenu 610ka MMECTCA CBETOAMOANAS HHAMKALMS paboTocnocobHocTn 6noka
B BH/IE BYX CBETOAMOLOB. POBHOC CBCUCHHE OAHOTO M3 HUX CBHUACTENLCTBYET O HAIMYUM MTUTa-
HM4, 4 MHTAIOIIICE CBEYEHHNE PYToro CBETOAHOa yKa3blBaeT HA HOPMAIbHYyIo paboty popmupo-
BaTeNsd F ¥ npenBapHTe/IbHOrO yCHITHTENS NYTCBOTO [EHEPATOPA.

Hymeegoit puremp PIIM npencraBnser coboi nocneaosatenbeit LC-puibTp ¢ rajassanudec-
KOM Pa’3BSI3KOM BXOAHBIX W BBIXOJHBIX LIETICH, HACTPAMBAECMBIA HA HCCYIIYIO 4acTOTy curHana TPL] ¢
MOMOILBIO BHCIIHHX NEpeMbIyek (pHC. 4.5). HacTpolika OCYINecTBISETCS My TEM H3MEHEHHUS CMKOCTH
tubTpa. PexomeHmyeMble BbIBOAL! 610KA [T YCTAHOBKH BHEIUHHX MEPEMBIMEK U TOIK/IIOYEHHS
COOTBETCTBYIOLIEH CMKOCTH B 3aBHCHMOCTH O YAaCTOThI CHIHAJA NIPE;{CTABICHD! B Tab1. 4.2.

IMpaBUIBLHOCTL HACTPOHKH GUIBTpa MPOBEPSETCs MO PABEUCTBY HANIPHKEHU HA MHAYKTHR-
HocTH (BoiBozb! 11-23) 1 eMKocTH (BbiBozb! 23-71). Ecu HanpshxkeHUE HA €MKOCTH BBILIE HANPS-
KEHUS Ha UHAYKTUBHOCTH, TO 3HAUECHHE EMKOCTH (DWIbTPA HEOOXOAHMMO yREITUYHTE NyTeM yCTa-
HOBKHU JOMOJHUTEIbHBIX IEPCMBIUEK HilH NMEPEHOCOM YK€ CyCCTBYIOUMX HA BBIBOJBL C
KoHaeHcaTopamu GOBIICH eMKOCTH.

Ecnu HanpskeHye HA eMKOCTH HWKE HATIPSUKEHMS Ha HHIYKTHBHOCTH, TO HACTPOHKY (DHITLTpa OCy-
IECTBIIAKYT YMCHBLUICHHEM €MKOCTH HyTeM OTTIAHKY NEpeMbIYEK WM NMEPEHOCOM CYLIECTBYIONMX TIe-
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PEMBIYEK HA BbIBOABLL ¢ KOHACHCATOPAMH MEHLILCH eMKOCTH. Bxoanoe conporusienue duistpa
Mpu NpaBUIBHOM HacTpoiike cocTaBgeT 6—8 Om. BeixogHoe compoTusienye GUIbTpa 3aBUCHT
OT HCHOJIB3YEMBIX BBLIXOIHBIX BbIBO;10B On0ka. [Ipu BhiBogax 12-61 BhixomHoe compoTHBieHUE
¢duabTpa coctapnger 800 OM. ITH BbIBOIbI HCIIOJb3YIOTCH B peIbCOBLIX LEIHHX aBTO0IOKMPOBKH
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MonTaxnable nepeMbiukH 174 HacTpoiiku OIIM

Tabauya 4.2

Tun ¢puierpa

Hecymas yactora, I'n

BuIBOAK MM YCTAHOBKH MEPEMbIYEK

OIIM-8.9.11 420 43-23-22-21-83
480 42-23-22-21

580 41-23-22-73-81

OMOM-11.14.15 580 43-23-22.73-81

720 42-23-21-82-83

780 41-23-21-81-83





image67.png
< UEHTPATTM30BAHHBIM Pa3MEILEHUEM alillaparyphl L7181 BCEX BUAOB TAI'M M B CTAHLHOIIHBIX PeJlb-
COBBIX LEMSX OONbINOI ATHHEL YPOBEHb HANPSDKEHHS Ha Bhixode PIIM mpH ucnonb3oBanHy
86IBOIOB 12-61 Goublue, 4eM Ha Bxoze (BbiBoIpbl 11-71) 8 8—12 pas.

B ciiyuae UCTIOIBL30BAHUSA B KAYECTBE BBIXOAd GWIHTPA BLIBOAOB | 2-62 BLIXOIHOE COIIPOTHB-
Jeude 6:10ka cocrapaset 400 OM. ITH BBIBOIbI HCIIOJIBL3YIOTCH B IEHTPAIN3OBAHHON dBTOOIOKH-
POBKE CO CBETOMOPAMH B PebCOBBIX LEMAX HA rpaHULE O10K-Y4aCTKOB. KOId HEOBXOAUMO
00CCIICUUTE rapaHTHPOBAHHYIO 30HY JIOMOJIHUTEILHOTO MIYHTHPOBAHHS, 4 TAKKE B PE/IhCOBBIX
UelAX MATO# JUIMHBI HA CTAHLINAX.

BeixonHoc conpoTuaiieHHe ¢ruisTpa PTTM npu nenonmbiopaiyy sbiBogos 12-63 coctasmsier 140 Om.
JTH BBIBO;Ib! MCIIONBL3YHOTCH B PEIbCOBBIX LEMSIX IIEHTPATH30BAHHONW ABTOOIOKUPOBKY HA IPAHHIEAX
O;TOK-YJACTKOB IIPH TMHE Ka0esst 4—06 KM, a TAIOKE B PEJIbCOBBIX LIEMSIX METPOIIOIMTEHA U HA CTAHIINH,
r1e Heo6X0aMMO 00eCTIeYHTh MHUHHMAJILHYHO 30HY AOMOIHUTEILHOTO LYHTUPOBAHUA.

Hymesoii npuemnux 1111 nipencrasiseT coboii KOHCIPYKLIMIO. cOOpaHIlyto B kopnyce peie JCLL
¢ UCTIONB30BAHNEM CTO KOOAKH B KadyecTBe Hecyiuel 4act Gsioka. biiok nyTesoro npuemHuka
uveeT 10 pasHOBHAHOCTEH, OTIIMYAKLIMXCS IPHEMOM CHIHAIOB € PA3NIHYHOM [ICCYILEH YaCTOTOM 1
Y4CTOTOM Monyasiuu. OH MOKET UMETB clcayiomMe 0bo3Havenns: [1I11-8/8, TITT1-8/12, I1I11-9/8,
TITIE-9/12, TITH-11/8, TITT1-11/12. TITT1-14/8, TITT1-14/12. TIMT1-15/8. T} -15/12. lNepsas undgpa s
0G03HAUEHNH TIPHEMHHUKOB YKa3hIBAET HOMEP NPHHUMAEMON HeCyilel 4acTOThI, 4 BTOpas - 4ac-
ToTy Moayaauuy (8 win 12 I'i). Hanpspkenue nuranus 17.5 B nepemeniioro toka actotoi 50 Iy
noaaeTcs Ha BeiBogbl 21-22 MyTeBOro npuemHuka. M3 9Toro HanpskeHus 1yTEM BbiNpaMIeHHUS,
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OrpaHMYEHHS M CITTAXHBAHHUA ITyJILCAIHI (POPMUDPYIOTCA HAMPSDKEHMst [TOCTOAHHOTO TOKA 1714 MH-
TAHHA BXOJHbIX KaCKaIOB YCHIIEHHS, [IOPOrOBOrQ YCTPOHCTBA M BBIXOAHBIX KACKAAOB.

brok-cxeMa myTeBoro npueMHHMKa NpeacTanieHa Ha puc. 4.6. TIpHeMHHK COnePXHUT CIeAyIo-
e QyHKIHOHANBHBIE y3IIbl: BXOAHOH (DHIBTD, AEMOXYIATOP, aMIUTMTYAHbBIH OrPaHHYMTENH,
NEPBb{i QHABTD YACTOTHLI MOZYJIALHNH f,,, IOPOroBOE YCTPOHCTBO, BEIXOMHON YCHITEND, BTOPOH
(WIBTD YACTOTHI MOAYIISUMH f,, M Y3€NI IMTaHHUS.

Bxomnoit ¢puIbTp NpedHa3HAueH I BBIAETICHHS CUIHANA C 3a1aHHOH HecyIlel 4acTOToH U Io-
JaBnenns curHanos PL{ ¢ apyrvMu HecymuMy yactoTam, a taioke curHanos AJIC u rapmMoHMK
TAroBoro Toka. Ilomoca npomyckanus BXOgHOTO (uibTpa He MeHee 24 'u. Ero satyxanue no co-
ceqHeMy KaHaity (s GuiibTpa ¢ pe3oHaHcHOM Yactoroii 420 I'u usMepsiercs Ha yactoTe 480 I'y n
HaobopoT) He Menee 38 nb. Bxoanoe conporusinenne GuabTpa (OHO Xe€ BXOJHOE COTPOTHBIIEHHE
TIPUEMHMKA — BBIBOZB! 11-43) HaxozuTes B Npegenax 120—160 OM n n3MepsieTes Ha cpeaHel Yac-
TOTe NMONOCH nponyckanus. CpeJHAs 4aCTOTA MONOCHI NPOITYCKAHUS BXOZHOTO (PUIIBTPAa MOXET
OTIMYATECH OT 3AX4HHOH Hecylnel yacTtors! He Honee yeM Ha +2 I'u.

3aumra BXx0QHOrO (PUIILTPA OT Ne peHANPKEHUI BCIEACTBUE [PO3OBLIX PA3PNOB WM BIMAHUA TS
TOBOr0 TOKA OCYIISCTBIIAETCS OT PAHMHMTEIBHBIMH AUOAaMH (WM CTAOWIMTPOHAMH) Ha BXOZE Iy Te-
BOTO IPHEMHHKA.
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C BBIX0Jd BXOJHOTO (DIUTBTpa AMILTHTYXHO-MOXYIMPOBAHHBINA CUTHAT TIOCTYTIAET HA JEMOXYIATOP,
Ha KOTOPOM BBLAEIAETCS CHTHAT € YACTOTOH MOy NALIHHA.

IMocrte AeTekTopa CUrHAN NMOCTYNAET HA AMIUIATY,JHBIH OrPaHWHHTEND, HE IT03BOJIIONINI BbIXOHO-
MY CHTHAITY IPEBBICHTD YPOBEHb B 1,5—2 pas3a Bblllie 4yBCTBUTENBHOCTH. Hanmnume aMumTy gjHOro
OTPAHUYNTENS IO3BOJISET OGECTIEUN T HASXKHOE paseleHne 4acToT Moy saumm 8 u 12 I'y ¢ moMo-
1IbIO EPBOTO (PUIIETPA MOAY THPYIOLLEH 4aCTOTHL, BhnONMHeHHOro Ha LC-KoHTYpe.

BrxoaHOM CHIHAT GUITHTPA MOCTYIIAET HA BXO IOPOrOBOL0 HJIEMEHTA (CHMMETPHYHOTO TPHITEPA)
¢ BBICOKMM KO3(dHIMenTOM Bo3BpaTa. JJo6poTHOCTh epBoro IMIBTpa MOLYIHPYIOLIEH JaCTOTH,
HACTPOEHHOTO Ha 8 uin 12 I'y, paBHA IPUMEPHO LiecTH. [TpH pAacnooXeHuH 3TOro puibTpa nepes
MOPOTOBBIM YCTPOFCTBOM € BLICOKMM K03dpHIeHToM Bo3BpaTa (He metee 0,9) rakoil 1o6poTHOCTH
BINOJIHE AOCTATOYHO, YTOO b1 05eCnieun Th CHIDKEHHE CUTHATIA Ha BXOJE TPUITEpa HIDKE IIOpOra ero cpa-
GaTbIBAHMS IIPH OCTYILIEHMH HA BXO IPHEMHHMKA CHTHAJIA C 4aCTOTONH MOAYIAIMH, HE COOTBET-
cTBYIOUTeH 3ananHOM. JIns mobeix HanpsXXeHMit cCHrHala Ha BXOJe IIPHEMHHMKA TAKOe HaeXHOe
pasieneHne 4acTOT MOAYIALMH BO3MOXHO JIMILb GnarogapsA aMIIUTYJHOMY OTpaHHYHTENIO HA
BXOJ€ NEPBOTo PUIbTpa MOAYINPYIOIIEH JacTOThL.

C BBIXO4a CHMMETPHYHOrO TPUrTePa CHrHAN HOCTYIIAET HA BXOJ BBIXOAHOTO YCHIIHTES, TIPea-
Ha3HAYEHHOrO TS OCYHIECTBICHMS NMUTAHUA IMyTeBOro peie. 3a BBIXOMHBIM YCHIMTENEM yCTa-
HOBIIEH BTOPOH (QHILTP YaCTOTHI MOAYJIAUMH, TakXe NpegcraBigomuit coboi LC-koHTYD.
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OuibTp 0becneunBaeT ranbBAHUEECKYIO Pa3BA3Ky lerei MUTaHNS YCUITHTESS OT LIETM IMTaHHSA IyTe-
Boro petie. KpoMe Toro, PHILTp HCKITIOUAET BOSMOXKHOCTE BO30Y)KIEHHA ITYTEBOTO Peie IIPH TIOBPEXK-
JIEHHUSIX B Y371 TMTAHUS, TIPUBOLIIMX K IOABIEHHIO B ITMTAIOIEM HAITPSDKEHUH BRIXOTHOTO YCHITUTENS
TIEPEMEHHOTO TOKA MPOMBILLIEHHOMH YACTOTH WITH €€ TaPMOHMK, CHIHAI C BBIXOAA BTOPOTO GUILTpA
4ACTOTH! MOXY/IALIMH MTOCTYIIAET HA BBIIPSAMUTEND, 4 C HErO, OC/Ie BBIIPAMIIEHHS, — Ha ITyTEBOE pejie.

K BbIXOIY IyTeBOro IMpHeMHMKA MOAKIIOYaeTes MyTepoe pevie THiia AHITI2-310 ¢ nocienosaTe/bHbiM
BKJTIOYeHHeM 06MOTOK. I1py HCIIpaBHOCTH My TEBOTO ITPHEMHIKA, HATHMYHM IMTaHHA M TpeOyeMoro ypoB-
HA BXOJHOI'O CHIHA/A Ha BBIXoJE 670Ka (OPMIPYETC HAMpPsDKeHMe TIOCTOSHHOTO ToKa oT 4 1o 7 B,
JIOCTATOYHOE JUTA NTOABEMA SKOPS MyTeBOro peie. HoMMHabHOE 3HAa4eHHe YyBCTBUTEIbHOCTH IPHEMHH-
Ka 0 HATIPSDKEHHIO aMIUTHTYIHO-MOAY/IMPOBAHHOTO CHTHana Ha Bxofe 11-43 cocrasnser 0,35 B.

C 1eTbIo HCKITIOYEHHA CITY4YaeB NePEITy TIBAHUS [TyTeBbIX IIPHEMHUKOB IIPH YCTAHOBKE B 3KCIUTYATA-
UMK UCNOJIB3YIOTCA pasHble BLIBOIB! OTIOKOB JUIS MOAKITIOMEHHS ITYTERBIX PeJie [PY PA3IHUHbIX HECy-
X YacroTax curHana. I1pu obmem BbBoae 31 s BCEX THIIOB 6JIOKOB, BTOPOH BBIBOA A1 TOAKIIO-
YeHHsl [TyTeBOTO Pelie HCToNbayeTes HoMmep 33 amd vactoThi 420 I, 13 — s vactoTer 430 I, 52 —
w1 yactorsl 720 Tu, 51 — s wacrothr 780 I'y u 83 — s wacroter 580 I'u, Ha nepenmeii nanesn
BII0KA UMESTCA CBETOTMOMHAS HHIMKALUS €10 paboTocnocoOHOCTH. CBETAILeecs COCTOSHUE OIHOTO
M3 CBETOMMOMIOB YKA3LIBAET HA HATTHYHE WIEKTPOIMTAHNA, MHTAIOUIMI peXuM OOOUX CBETOIMOMIOB C
9ACTOTOH MOIYIAIMH COOTBETCTBYET NpHeMy CHrHana M cBobomHocru TPLL.

B cxeMe IpHEMHMKA MPeIyCMOTPEHA BO3MOXKHOCTD TOAKIIIOYEHHS NOMOIHUTENIBHOTO MyTe-
BOTO pelie IS OPTaHH3ALHY [PH HEOOXOJHMOCTH CXEMbI KOHTPOIIS 3aHUITdHUS SKOPS OCHOBHO-
ro MyTeBOTO pene (41 CHCTEM C AELEHTPATH30BAHHBIM NMHTAHHEM) WIH YCKOPEHHOTO BKITIOYE-
HUA KOAMPOBAHHS PEIbCOBOM 1IEMH CUTHATIAMH aBTOMaTHUECKOH JJOKOMOTHBHOH CHTHAJTM3d1IM K.
HononuutensHoe nyTeboe peie tuna AHIL2-1230 unu AHUI2-310 nogkmiouaercs K BolBOAAM
61-23 myTeBOro NPHEMHHKA Yepe3 610k BuipsAMuUTenei u conpoTtusnenuit tuina BBC-4J1. Takoe
BKJIIOUEHHE He COOTBETCTBYET IepBOMY KJIaccy 6e30IacHOCTH, TAK KAK pejie pearupyer TONbKO
Ha HaJlMyMe Hecyeit yacToThl cHrHana TP 3agaHHOTo ypOBHS, H MOITOMY OHO HE MOXET ObITh
HCIIONL30BAHO KaK OCHOBHOE IIYTeBOe pene I olpeneleHHd cBOOOTHOCTH PENbCOBOMH LIEH.
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Vpasnusarouquii mpancghopmamop YT3 npencrasiser coboit MOHO-
6J109HYIO KOHCTPYKIIHIO C KPEIUIEHHEM H4 IUTENCEIbHOM CTATHBE Ha Me-
cto pene HMII u ¢ moAxoYeHHEM MOHTAXHBIX IPOBOOB IO Makky
¢ IHLIEBOI CTOpPOHBI 6710KA.

Brisogp! 1-2 tpascdopMaropa (pHc. 4.7) TOOKITIOHAIOTCA K IYTEBO-
MY TIPHEMHHKY, 4 BBIBOBI BTOPHYHOM CEKIMOHHPOBAHHOH OOMOTKH
ot 3 10 9 NOgKIIOYAIOTCA K KaGeNbHOM JIMHMK B 3aBUCHMOCTH OT Tpeby-
emoro koagduimenTa tpaHchopmaluy. BapHaHTbl BIIIIOYEHHUS TPaHC-
dopmatopa Y13 u nomydaemsie ko3hPUIMEHTs! TpaHchopMaLiuy npen-
cTaBieHbl B Tabn. 4.3.

C 1eIbI0 CTAOHIM3AIHHE BXOTHOTO COTIPOTHBIIEHHS YPABHHBAIOILE-
ro TpaHcopMaTopa OH HACTpaHBaeTcs Ha HECYIIyIo 4actoty pabo-
9ero CMrHana IyTeBoro MpHeMHMKA MYTeM IIOOKITIOYEHHs Pe3OHAHC-
HO# eMKOCTH K COOTBETCTBYIOHIEMY BbIBOAY TpaHchopMaTopa.
BriBoasl NOOKIIOYEHHS eMKOCTH NpeacTasieHsl B Tadn. 4.4.

Puc. 4.7. Cxema ypaBHUBaro-
Liero Tpancopmaropa Y3
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VpaBHHBaIOWHI TpaHcopMaTop ycranapiIuBaercs B Gonee kopotkoit TPL] s noramenus
«H3IMLIKA» HANpsKeHUs Ha BXofie pHeMHuKa. OH MCIONb3YeTCo, KOrAa JMHbI cMexubix TPL,
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TpaHcnoprHast cucteMa UMeeT OrPOMHOE 3HaYeHHe [UI pa3BUTHA U QYHKLIIMOHUPOBAHUS 3KOHO-
MMKH Focyaapcrsa. BHeapeHue CHCTEM aBTOMATHKH U TEJIEMEXaHHUKU IPU CPABHUTEILHO HE3HAUNTEIb-
HBIX PaCXO/1aX Ha CTPOUTENILCTBO U SKCILTyaTalIMIO [TO3BOJIET CYLUECTBEHHO YBEJIMUYUTB MPOITYCKHYIO U
MPOBO3HYIO CITOCOOHOCTB )KEE3HOAOPOXKHBIX JIMHUM, IOBBICUTD POM3BOUTENBHOCTD U YCIOBHUS TPY-
14 KeNe3HOTOPONKHUKOB ITPU BHICOKOM 0DecrieueHHH OEe30M1aCHOCTH IBVKEHUS [TOE30B.

Ha riepBBIX jkee3HbIX T0pOrax CIeI0BaHHE MOE310B MEXAY CTAHLMSMU PETyIHPOBATIOCH Bpe-
MEHHBIMH MHTepBajaMU. C NpUMeHEHHEM MOCTOSIHHBIX NYTEBbIX CUTHAIOB (cepenrna XIX Beka)
MOSABUIIACH BO3MOXHOCTD MEPEXOA OT JIBIKEHHUS MOE3/10B C Pa3rPAHUYEHHEM BPEMEHEM K JIBHKE-
HHIO ¢ pa3rpaHUyYeHHeM MTPOCTPAHCTBOM, UTO PE3KO MOBBICHIIO G€30MACHOCTD ABMXKEHHUS TTOE3I0B.
Bo BTopoit nomoBuHe XIX Beka Obula pazpaboTaHa NOJyaBTOMAaTHUECKas: OJIOKUPOBKA, MPU KO-
TOPOH IyTEBbIE CUTHAJBI CTATIH 3aMBIKATLCS B 3arpa)<IaollieM TOJIOKEHHH Ha BCe BPEMs, MTOKA
VYACTOK 3aHST IIOE3OM.

TosiBnieHue penbCoBBIX 1iENeid, KOHTPOIMPYIOIIMX COCTOSIHUE ITyTH, TOJIOXHUIIO HaYaJlo MpUMeHe-
HMIO aBTOOJIOKMPOBKH € aBTOMaTHYECKH JEHCTBYIOLIMMH ITyTEBBIMHU CBETO(MOpaMH. ABTOOIOKUPOBKA
CTajla OCHOBHBIM CPEJCTBOM OPraHU3aIlMU JBWDKEHHUS MOE3/I0B Ha Y4YacTKax, TPeOYIOIMX BBHICOKOM
TMPOITYCKHOM CTIOCOOHOCTH U obecriedeHust 6e30M1aCHOCTY ABW)KEHUS 110e3710B. [lepBhie yyacTku aBTo-
OTOKMPOBKY ObUIM BBENEHDBI B 3KCILTyaTalio B 1931 r. ¢ ucnonb3oBaHueM UMIOPTHOM afmapatypel.
Pa3paborka oreuecTBEHHOM anmapaTypbl, OCBOCHUE €€ NIPOU3BOICTBA, HAKOIIEHHBIN OITBIT MPOEKTH-
POBAHMUS U CTPOUTEHCTBA JAJIM BO3MOXKHOCTD, Ha4HHas € 1932 1., cTpoUTh aBTOOIOKMPOBKY Ha OTede-
cTBeHHOM armapatype o npoexkraMm uHcrutyra TMITPOTPAHCCUTHAJICBA3b (I'TCC). Asro-
O-TOKMPOBKA B KOMILIEKCE C ABTOMATHUECKOH JIOKOMOTHBHOH CHrHaTM3a1Mel [03BOIA OPraHU30BATh
JBIDKEHHE MOE30B ¢ MAJIBIMU MHTEPBAJIAMH IIOITYTHOTO CJIEIOBAHUS, IOBBICUTH IIPOITYCKHYIO CIIOCO0-
HOCTD JIMHHM, 00ecrieunTh OS30ITaCHOCTD ABWKEHHUS ITOE3/I0B I10 TEPErOHaM W CTAHIMSIM, ITOBBICUTD
IPOU3BOAUTEIIBHOCTD TPYAA IKCILTyaTal[MOHHBIX PAOOTHUKOB, COKPATHUTh 3KCIUTyaTAIIMOHHBIE PACXO-
Jb1. Ha yuactkax ¢ aBTOHOMHOI TT0# B 50-X rogax Oblia co3naHa UMITY IbCHO-ITPOBOIHAS aBTOOTOKH-
POBKa ¢ HaJI0eHHeM Ha UMITyITbcHbIE pertbeoBbie e AJICH (aBToMaTnueckasi TOKOMOTHBHAS CHUT-
HATHU3AIUA HENIPEPBHIBHOTO JAEHCTBHA) YHUCIOBOTO KO, YTO MO3BOJILIO YBEIMUYHUTH UTHHY PEIbCOBBIX
teneit 1o 2600 M MO CPaBHEHMIO ¢ PEJILCOBBIMM LIETSIMH HETIPEPBIBHOTO NMOCTOSHHOTO Toka (1500 m).
[TpuMeHeHHe UMITYJILCHOTO MTUTAHUS TIOBBICKIO HAIEKHOCTh pabOoThl aBTOOTOKMPOBKH U MCKITIOUWIO
OTNAacHble OTKA3bl P MONATaHHH Oy IAIOIMX TOKOB B PENBCOBYIO LIETh.

JJ1s yuacTkoB, 3MeKTpUUIIMPOBAHHBIX HA IOCTOSTHHOM TOKE, ObL1a NpUMeEHeHa KOJOBas aB-
100JI0KHpOBKA C pesibCOBBIMU LiersiMU 50 ', Mcrionps3oBaHne YUCIOBOrO KOAA MO3BOIHIIO OCY-
HIECTBJIATh €IMHOE KOJUPOBAHUE ISl aBTOOJOKMPOBKU U aBTOMATHUECKOM JJOKOMOTHBHOM CHUT-
sau3anmu (AJICH) 1 yBs3aTh nokasanus CBETOQOPOB IO PEILCOBOM Lienu 0e3 UCIIOIb30BaAHUS
IMHEHHBIX TPOBOIOB.

ek TpUdUKaLIMS KeNe3HBIX JOPOr Ha NEepEeMEHHOM TOKe MOTpedoBajia CO3daHus aBTOOIOKH-
POBKH C TUTAHUEM PEJIbCOBBIX 1I€NIel Ha 4acTOoTe, OTIIMYHOM OT YacTOTHI TArOBOI'O TOKa, 4TO 0bec-
~“@YUBAJIO UX 3AILUTY OT ONACHBIX U MellalolUX BIUSHUNA TATOBOro Toka yacroroit 50 I'u. beuia
=a3paboTaHa aBTOOJIOKMPOBKA C PEIbCOBBIMU LieNsaMU yactoroi 75 I'i. YerpoiictBa aBTo610KH-
~OBKH IIUTAJIUCH OT BBHICOKOBOJILTHOW JIMHUU HanpspkeHueM 6 kB Ha yacrote 75 I'i. B kaydecTse
A TOYHHKA MUTAHHUS BBICOKOBOJIbTHOM JIMHUHM IIPUMEHSUTMCh MALIMHHbIE (Bpallaoiyecs) mpeoo-
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MUTAEMBIX OT OHOTO TEHEPATOPA, OTVIMUAIOTCS Donlee ueM Ha 20 % WM HMEKOT PasHEIE YCIOBMSA pac-
NPOCTPAHEHNS! CUTHATA (HATHYHE IPOCCETb-TPAHC(OPMATOPOB. H30NUPYIOIUMX CTHIKOB U T.I1.).

B cocraB ocHOBHO# armapaTyphbl BRICOKOYACTOTHRIX TOHATLHBIX PeThcoBbIX uenei TPLI4 BxonsT:
yresoit renepatop I'T14; myteBoit grubtp @PUAJL: myTeBoit npyemunk TTPLI4JT.

broxu IT14 n OPLI4JT iMetoT oaHy pasHOBHAFOCTb. Kaxzasii u3 Gl10KOB ¢ HOMOIIBIO BHENUTHHX
TICPCMBIYCK MOXET ObITh HACTPOEH JL1si pAOOTHI HA OHOM M3 TPEX HECYILMX YacToT: 4,5; 5 wim 5.5 kL.

BrrBojb! /U151 YCTUHOBKH HACTPOEUHBIX NepeMbiuek 010koB ['T14 n OPL4JT miis paxyyHBIX 4acTOT
paboyero cHTHana NpeAcTasieHsb! B 1a0i. 4.5.

Tabauya 4.5
YacToThl CHFHAJIOB H HAacTPocyHble NepeMbIdkH G.1okoB ['T14 w GPH4

Tun npudopa 'Hccyu.lax yacTord, Iy [Hacrora Moayusunn, Tu | BblBOAK 274 YCTAaHORKH MCPCMBIYEK
4545 8 T 12-21. 81.63. 62.42
‘_ 12 12-21. 81-63.62-33 |
5000 ] 12-22.81-82, 62-42
rmg

12 12-22. 81-82, 62-33

5355 8 12-23, 62-42
12 12-23, 62-33

4545 — 23-63

P4 5000 — 23-43
5555 — —

Hprveuauue, J21st DTANHA BLIXOAHOTO KACKAAd TEHEPATODA 11C34BHCHMO OT 9acTOThl HACTPOHKH YCT4HABIH-
Bakyren nepembiaki: 11-13: 51-53; 72-83,
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Tenepamop I'I14 npeactaBisicr co0oit KOHCTPYKLHIO, cobpanHyko 8 kopnyce penc HI ¢ we-
NOJIb30BAKICM €70 KOIOAKH B KaYecTBe Hecylnelt dacTu 6rmoka. [luraroiee HanpskeHue, NPHH-
0uIel paBoThl MYTEBOTO TeHepaTopa aHATOTHYHEI MyTeBomy redepatopy I'TI3. Beixoanoe wa-
npsokciive resepatopa ['T14, cocrasnsiomee ot 1 1o 6 B, CHUMAETCS ¢ BBIRO10B 32-52 Gnoka 1
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Pue. 4.8, lpnuuunnaibHas cxema
dimnnrpa ©PLI4N

nojaercs Ha BeIBOjKI 1-4 myreBoro Qunrrpa OPLI4JT.

[Tymeeoi puremp @PI4T (pyc. 4.8) npexcrasiser co-
Goif KOHCTPYKLHIO, coOpaHHyo B kopiyce pene HMUI ¢
HCIIO/IB30BAHHEM €TO LITENICENbHOH KOMOMKH W BUHTA IS
KPCTLICHHS 11a PENEHHOM CTATHRE.

B ornuuue ot dpunsrpa GOIIM B punetpe PPL4IT ncitone-
3yeTes MapalesisHenii LC-KOHTYD ¢ ralbBaHHYeCKOH paspsi3-
KOif BXOMIBIX H BRIXOQHEIX Hemei. B coctas puibTpa BXOAST
‘Takxke ABa pesrctopa (R1 1 R2). orpaHHUMBAIONINX TOK KO-
POTKOTO 3dMBIK4HHS B CITyYae MPpoOost KOHICHCATOPA WK 3a-
MBIKaHHs1 BHTKOB TpaHC(opmatopa. Bheixomioc colmpoTHs-
nete puTsTpa coctaBisieT 140 OM. a HalpsHKeHUE Ha BBIXOIE
6roka (seIBOAN 2-3) 60sIblile, YeM HATIPSKCHHE HA €ro BXO-
ac, B 8—10 pas.

Ilymeeoit npuemnux ITPI4JT] KOHCTPYKTUBHO He OTIIH-
yaetcs oT npueMHiKa TTTT1 v iMeeT Te e BEIBOIBI AN MO~
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KJIIOYEHUS NMUTAHUS U BXOJHOTO CUrHajma. HoMHHaIbHas 4yBCTBUTEILHOCTD HPMEMHUKA COCTAB-
qser 0,11 B. TTpuHUMMNB TOCTPOEHHS ¥ pabOTHI TPHEMHHKA aHANOTHYHBI IpUeMuuky 1111,

B xavecTBe myTeBoTO pejie Hemob3yioTes peie Thina AHIL2-310 ¢ nocregoBaTenbHBIM BKIIIO-
qenreM oomorok. [lyresoe pesie nomxitogaeTcst K BeiBonam 31-33, 13 unu 52 B 3aBUCUMOCTH OT
Hecyilen 9acToThl pabouero curtana TPLI4 — 4.5; 5.0 unu 5.5 k[t cooTBeTCTBCHHO.

JUis wnpnkanun paboTococobHoCTH G10Ka, Kak 1 B npuemunke [1T11, Ha nepeaHioro maxens
BBIBEJICHbI /IR CBETOAMO/IA, IPUHIIUIT pAGOTH KOTOPBIX AHAJOTHYEH ONUCAHHOMY BBIILE.

B0k yTeBOT0 IPHEMHUKA UMEET IIECTb PA3HOBUIHOCTEI. OTHAIONIMXCS HECY1HIel 4acToTol
Y9acTOTOM MOTYISUHY IPHHAMAEMOTo paboucro CHrHana. OH MOXKET UMETh CIIEYIOLIME 0G03HAYCHUS:
ITPLI4J11-4/8; TIPLI4J11-4/12; TIPLI4J11-5/8: TIPL14J11-5/12; TTPLI4J11-6/8; ITPLI4J11-6/12. [lep-
Bast LM(pa B 0603HAYCHUH PA3HOBHAHOCTEH ykam,maer Ha HECYLIYIO 9acTOTy B K['u, a BTopas -—
Ha YacTOTy MOAYJIsuHY B 1.

Ammnapatypa TPL[3 n TPL{4 paccunTaHa HA YCTaHOBKY KaK B [IOCTOBHIX YCJIOBMSAIX. TaK U B
wkabax aBTOGIOKHPOBKY. Pabouuit Inana3oH TeMIeparyp oKpyKaroLlei cpe/sl /uis annapary-
pbI HAXOAUTCH B npenenax o1 —40 mo +65 °C.
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Ha puc. 2.1 npuBeaena cxema aBTOBJI0KMPOBKU MOCTOSHHOTO TOKA /Ul CHIHAJIBHBIX YCTAHO-
BOK 3; 5; 7 HEYETHOTO MyTH ABYXNYTHOTO neperona. CocToAHUE LENel CXeMbl pACcCMATPUBACTCS
MpU HAXOXAEHHHM Noe3na Ha yuactke 3[1. [ns paboThl cXeMsl B peleiiHOM Ikady KaxmIoH CHr-
HAIIbHON YCTaHOBKHU YCTAHOBIEHBI peie:

N (MMII-0.3) — uMiyibCHOC TIYTEBOE pene;

J1 (KL 1-280) — nnHeiiHoe penc; R

C (AHIIM2-2)  curHaneHoe pene; Co e

O (AHILI2-180/0,45) — orHeBoe peJic; ST

KO (HMIII2-900) — orieBoe pejie KpacHOro Orus:

IT (AHILI2-700) — nytepoe pene:

MT (MT-1) — MaATHHKOBbI TP4HCMHUTTED.

Kpome 31Hx pesie B perteiiHOM Kady KX A0 CHIHAIBHOM YCTAHOBKH YCTAHORJIEH PEICiHbIH Ae-
wudparop P/, cocrosmii n3 pene U1, [N, TTU1, rae U1 -- mosropurens pene U; ITH, TIU1 —
BCMOMOTATEILHBIC pelie.
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ITpr3ansToM yuactke 3[1 nMnyiibcHoe myTeBoe pene K, yeraHosneHHOe B pereiHoM Hikady cBeTo-
opa 1, mpekpaTIIIO paboTATH B HMITYILCHOM PEXMME, M HA BBIXOZE AetudpaTopa pene ITotmycrivio
sikopb. Konraxtamu pene I1 pa3oMKHymack UeTb aTaH#Ms pesie J1, yeTaHOBIEHHOTO B peNeifHOM iika-
¢y ceeToopa 3, BBIKITIOWHIOCh CHrHATBHOE pefe C, BKIIoUeHHOE Yepe3 PpOHTOBOH KOHTAKT HEHT-
pasbHOTO sikopa pene JI. Peste C, OTIIyCTHB SKOPb, THUIOBBIMU KOHTAKTAMH 3aMKHY.IO LIETIb TOPEHHUs
JIaMIbl KpacHOro orts ceerodopa 3:

¢ - ICH-[0- ¢ 4R~ ¢ - Mc.

T'openne srammb koHTponupyetcs oruesbiMu pene O u KO. Konrakret pene KO ucrnonb3yioT-
€A B LEMH YACTOTHOTO JHUCIETYCPCKOrO KOHTPOMA, OTIOBEIAs Ie)KYPHOTO 110 CTAaHIHH 06 Hc-
NpPaBHOM COCTOSHUM JIAMITBI KPACHOIO OTHSI HPOXOAHOTO ceeTodopa.

OnHoBpeMeHHO KOHTakTaMu pene C MeHsIeTes TOMSIPHOCTD TOKA MUHEHHOI neny. Pene JI cse-
Tojopa 5 MoNydaeT MUTAHHE TOKOM OOPATHOMN MONSPHOCTH OT UCTOYHMKA, HAXOMALIETOCH Ha
CUTHAITBHO#M YCTaHOBKE 3:

AT - O - C - T - npasod O~ - nposed J1 - 11 - C —JIM.

KoHnTakTaMi MyTeROTO pelie MporepseTcs CBOBOIHOE COCTOSHUE Pelbcoroit uenu SIT, KoHTakTa-
MH peste C — 3aHATOE cocTosHUE yuacTka 311, a konTakramu penie O — ueTOCTHOCTh HHTH JIaMITBL

JInneitnoe pere J1, monyyus nuTaHue TOKOM 06 paTHOM MOJISIPHOCTH, TIPUTSTHBACT HEHTPAIIb-
HBIA SIKOPb, YEPE3 (PPOHTOBOM KOHTAKT KOTOPOTo BO3OYyxkOacTes curHanbhoe peie C. Ilomapu-
30B4HHBIH SKOPb MEPEKIIOYACTCS B NEPEBENEHHOC NMONOXKEHHE. KOHTAKTOM NMOJIAPH30BAHHOTO
AKOp# BbIOUPAETCS 1AM KENTOrO OrHs, KOTOPAsl BKIIOYAETCA T10 LCTIH:

C- ICR-0- - Ji-{R- mc.

OrneBoe peine O KOHTPOIUPYET roperue aamisl xkeatoro ords. Pene KO nonyyaer nuranne
4yepe3 PPOHTOBOH KOHTAKT CHTHANBHOTO pene C U HUTh JIaMrbl KPACHOTO OrHsl, KOHTPOIHPYs
LENOCTHOCTh HUTH JIAMITBI KPACHOTO OTHsA B XOJIOIHOM COCTOSHUH:

n-K9-t-® T -Mm.
Ha cBerodhope 5 ropyr sKenThIi 0roHb, PenbcoBas ners 711 cBo60HA U KOHTPORUPYETCH ITyTEBLIM
pene I1. JTuuefinas uens pesie JI ceerodopa 7 3aMkHyT4 (PPOHTOBBIMU KOHTAKTaMH IyTeBoro peie [1,

KOHTPOJIMPYIOLIETO cBOGOHOE COCTOsTHUE Y4acTKa 711, ppoHTOBLIMH KOHTaKTamu peie C, KOHTposu-
PYIOLIMMH cBODOIHOE cocTOsHME yuacTka 511, u hpoHTOBBIMU KOHTAKTaMH pete O, KOHTPONUpYIO-
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LIIMMH FOPEHHeE JIAMITKL XKeaToro orHs. Pese JI nony4aer nuranue TOKOM [PAMOH TIOJISPHOCTH U
TIEPEKITOYAET TONAPUZOBAHHLIA IKOPh B HOPMAJILHOE IIOJIOXKEHHE:

JHI—6——6—ﬁ—npoeodﬂ—ﬁ—npvsoOOHAﬁ—E‘—@—J’[M-

Uepes ¢ponToBoit koHTakT pene C u nonsgpu3osaHHKIN KOHTAKT pene J1 Ha ceeTodope 7 3aro-
paeTcs JaMIia 3e1eHOro OTHA:

C—@—@—E—ﬁ—@MC.

JlaMita KPACHOTO OTHY KOHTDOJIMDYVETCH B XOJIOIHOM COCTOSHMH rnocpenctsoM peie KO.
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Ipu nipocite noBaHuu oe3poM yuactka 31 pabota UMITYIBCHOTO My TEBOTO Pelle BOCCTAHABITHBAET-
ca. Ha Buixoze peneitHoro aeumgparopa so30yxaaercs pene [1 u 2aMbikaeTca nuHeiiHas ens pene JI
caetodopa 3. Perte JI nonydaer imaranue TokoMm oOpaTHO# NONSIPHOCTH, BO30yKnaercs pene C. Yepes
kouTakThl peste C u JI Ha cBeTodope 3 3aropaercs xenThiid orodk. JInneiHoe pene JI curdansHoi
TOYKH 5 riony4daeT NUTAHHE TOKOM NIPIMOH TOJISPHOCTH U Ha cBeTodyope S BKITI0YAETCS 3eJIeHbIN Orodh.
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WOMHOXHUEY WHHHOJOLOOHTO 9 §OM1OBhA BUY XOL OIOHHEOLOON MxgodHNOrgoLae HOHLAUXAEY PWIX)) '1'7 O]

—
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Perne JT nMeeT HenOCTATOK, IPHUCYILIHE BCEM KOMOHHMPOBAHHBIM peJie, 3aKITIOYAIOIHIACA B TOM, 4TO
[IPH CMEHE MOMIAPHOCTH TOKA B IMHEKHOU LIEN HeHTPANTBHBIH IKOPh KPaTKOBPEMEHHO OTa1aeT. s
UCKJIIOYEHHS] ITOTO SIBJIEHUSA [IPUMEHSIIOT IIOBTOPHTENE HEHTPAIbHOTO AKOPs, UMEIOLLIMIA 3aMelIeHUe
Ha OTITYCKaHye, KOTOPbIi ¥ BKIIOUAIOT B IieMb yIpaBiIesHs ceeTogopoM. [Ipu cMeHe nospHOCTH ToKa
B 1ieni pente JI HeifTpanbHbiii skops pese JI oTnagaeT, a npobreck KPACHOrO OrHa HCKIIIOUaeTCs
3aMEUTeHHeM CHrHanbHoro peiae C.

Ipu 3aHATOH PeLCOBOM LIEMH PACIIONOKEHHE PSIOM MUTAIOIIETO X PEICHHOTO KOHIIOB CMEKHBIX
PENIBCOBhIX TIETICH CO3A26T ONACHOCTH BOZHHKHOBEHMS TOXKHOTO CBOGOTHOTO COCTOAHUS B CITyae He-
MCIPaBHOCTH H30IHPYIOLIHX CTBIKOB. Y CTpaHeHHE 3TOT0 ONIACHOTO OTKa3a OCYIIECTBJIAIOT [IpUMeHe-
HUEM HMITYIIECHBIX Ty TEBBIX pelie C MoISPH30BaHHON MATHIUTHOM CHCTEMOI, MMEIOLLEH PeryIHPOBKY
AKOPA ¢ Ipeob1afaHHEM, U YepeTOBaHHeM IIOJIIPHOCTH IOCTOAHHOIO TOK2 B CMEXKHBIX PENILCOBBIX
uersix. [Tpu Takoit pery/TMPoBKe MyTeBbie pene paboTaIoT TONBKO OT MMITY/ILCOB COGCTBEHHOM PelbCo-
BOH II€MTH, 4 OT UMILYJILCOB CMEXXHO# PENRCOBOM 11ENH pejie He paGoTAIOT H YAEPXKUBAIOT IKOph B Hepa-
60ueM nosoxeHHH. Mcnons3oBaHue B UMITYIbCHBIX PEIILCOBLIX LEMNAX U HCKITIOYEHHs OTKa3a
TOJbKO YepPeTOBaHUA OIPHOCTH TOKA B CMEXHBIX pEIbCOBbIX LIEMsIX SIBIAETCA HEIOCTATOTHBIM,
TaK KaK MMIYILCHl B CMEXHBIX PEIbCOBBIX IENIX MOTYT IPOXOAHTH ACMHXPOHHO, TO €CTh HE
COBITAMATH 10 BPEMEHM.

OnHOBPeMEHHO ¢ UMITYJIbCAMH IIOCTOSHHOTO TOKa B CMEXKHYIO PEJIbCOBYIO lienb MOTYT Npo-
XOIUTh KONOBbIC UMITYJIbChbi IIEPEMEHHOrO TOKAa, €CJIM 3aMKHYTa LieNb [IHTaHUA KOOMPYIOMWEro
TpaHcopmaropa, pene M Gyaer paboTaTh ¢ YACTOTOH NEPEMEHHOTO TOKa, OXHAKO peNeiHblit
netiudyparop U pene [1 pabortars we 6ynyT, Ha cBeTOdOPe 3arOPUTCS KPACHBIH OTOHB.

B cxeMe npeayCMOTpeHa 3amiMTa OT OIMaCHLIX MOCICACTBHA P NEPErOPaHUM CBETOPOPHBIX
namr. Hanbosee oracHbIM siBISIETCA NIEPEropaHUe JaMITbi KPACHOTO OTHA IIPH 3aHATOM OJI0K-y4a-
crke. [lonycTM, YTO NPU 32HATOM TEPBbIM noe3aoM Giiok-yuacTke 3I1 Ha ceTodope 3 neperope-
JIa TaMIIA KPACHOTO OTHA, ECIH HE NPeIyCMOTPETh 3alllMThi, TO BO3MOXHA dBAPHIHAS CUTYAIHA.
Cgerodop 3 moramed, na cBeToope 5 rOpHT KEITh OroHb. MalMHUCT BTOPOIo N0€3aa NPH
[IPOCIIENOBAHNH CBETO(POPA C KENThIM OTHEM CHIKAET CKOPOCTh IJ11 OCTAHOBKH [10€3/1a TIepe/] Kpac-
HEIM OTHEM, HO cBeTO(0Pa IPH [UI0XOM BUAMMOCTH OH HE YBUIIHT M IIPOEIET €ro, YTO NPUBENET K
CTONKHOBEHHUIO C BIIEPEIM HaxXOIAmMMCA 11oe3aoM. JUI ucKiIloueHHs TaKoi ONMAaCHOCTH Npeyc-
MOTPEH 2aBTOMATHUYCCKHIi EPEHOC NOKA3auus Ha No3amM cToAwmii ceetodop. B cirydae neperopa-
HUA JIaMITbi KPACHOTO OTHS Ha CBeTodope 3 BuikTodaeTcs orHepoe pene O U OTIYCKaeT AKOph,
3aMbIKasl ThUIOBBIE KOHTaKThi. ThUToBLIMU KonTakTamH penie O obpbiBaercs nerb nutanus pene JI
Ha CHTHATBHOM ycTaHOBKe S5 u 0b6ecrounBaetcs pese C, BK/IIOUAs KPAcHBIH OroHs Ha ceerodope 5.
ONHOBPEMEHHO ThUIOBBIMH KOHTaKTaMU pelie C MEHAETCA MONAPHOCTb TOKA JIMHEHHOH TIETH CHI-
HaJIbHO# ycTaHOBKH 7. Ha ceetodope 7 3aropaeTcs xenThlit oroHs. B pesynsraTe nepedoca roka-
3aHUH OrHel cBeTodopa obecreunBaeTcs 6€30NaCHOCTb ABHKEHMS TI0€310B,
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Pa30oBaTeNy ACTOTH — YyMopmepbl. CHeTema He HAILTA IUMPOKOTO PACTIPOCTPAHCHHS, M yUuacT-
KOB, 0O0OPYAOBAHHBIX PEJILCOBBIMH LiensAMH 75 ['ii, NpakTHuecky HE OCTANIOCh.

B 1964 r. BHHHNXTowm 6rina paspaborana Hosee IKOHOMUYHAS ¥ HAZEKHAs CHCTEMA KO-
J0BOH aBTODJIOKHPOBKH NIEPEMEHHOTO TOKA ¢ pelbCOBBIMH HemmsaMy 25 [, CHruastbHble yeTa-
HOBKHM NOJIY4YalOT NMUTAHUC OT BRICOKOBONBLTHO NMUHUM HanpsskenneM 10 kB Ha yactote 50 I,
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_1eyXnposooHan cXeMa UIMEHEHUR HANPAGEHUR OGUNCENUR CO BCHOMOATNETTbHBILM pexcumom. B Tex ciry-
WY, KOT/IA BOSHUKACT HEOGXOMMOCTb YCTAHOBHTD JIBIDKEHHE B 0OOHX HATIPARIIEHMSAX MO OIHOMY ITyTH
JWNIYTHOTO NIEPETOHA, [T OPTaHH3AlMH JBIDKEHHA MCTIOTB3YIOT JBYXIPOBOAHYIO CXeMy H3MeHEHMS
mmeparieHds (puc. 2.5). Tocne nepekmodeHUs My Ty Ha IBYCTOPOHHEE JBIDKEHHE MHTEPBAIBHOE PEly/IH-
pESeHKe TBIDKEHNS NOE3I0B B IPABWILHOM HATIPARJIEHHH OCYLIECTRIISIOT 110 CHIHATIAM aBTOOJIOKHPOB-
=2 2 A TCH, a B HelpaBUILHOM HaNTpaslleHMM JBIDKeHUS — Tonbko 1o AJIC. T'panmieii 6mok-y4acrka
SR WROKCHHH B HETIPABIILHOM HAIPAB/ICHHH ABJIAETCS cBeTOGOP NPaBUIbHOTO HATIPAB/IEHHS [TBIDKe-
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HuA. Pabora ABYXIPOBOAHOMH CXEMBI M3MEHEHHS HATIPABJICHUS JIBHIKEHHS OCYILECTBIISETCS O JIH-
HeiHoi Leny H, OH. B nposox H Ha kax10il CHTHATIBHON YCTAHOBKE BKJIIOYAIOT PEJie HApaBie-
nust H 1 B 064 AipoBo/a BIUTIOY4I0T KOHTAKTHI HOBTOpUTENel CUTHAIBHOTO pene JK2, KOHTposupy-
101LHe cBODO/IHOE cOCTOAHME O/I0K-Y4acTKOB. B nens srmouator pesucrop R = 400 OM, xoTopbiM
YCTAHAB/MBAIOT BEJIMYMHY TOKA B 3aBUCHMOCTH OT YMcia pene H CUrHATTBHBIX YCTAHOBOK, /UTHHBI
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TIEPEroHa Y HATIPSKEHMA MCTOYHKMKA muTaHuA. [Turanue B minelinylo uens H, OH Bcerna nonaer-
€5 CO CTAHLUM NIPHEMA.
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JIns pabOTBI CXEMBI HA CTAHLMW YCTAHABJIMBAETCA allapaTypa:

TITIHE — 610K mUTanUA 11 eNCebHbBIR, B LENb KOTOPOro BKIIOYEHA JlaMna HakanusaHua 220 B, 60 Bt s
KauecTBe 6a/TACTHOrO CONPOTUBIIEHHS H BBIMOMHMOWIAS (YHKITHIO KOHTPOJS COCTOSHHSA HCTOYHHKA MHTAHM,

HH (YH) — cTaHUHOHHOE pefie HANPABNCHHS;

HB (4YB), HBI(4UBI) — BcnoMoraTenbuoe peine, H3MEHsnEe HOMAPHOCTb TOKA B JIMHCHHON LEMH NpH
CMEHE HATIpABJIEHHS, H €70 HOBTOPHTEINH; . _

HKIT (YKIT), HKTIT! (UKII1) — pene KOHTPO/Is COCTOSHUS neperoHa n X MOBTOPHTENH;

HITH (YITH) — noBTOPHTENH PeiIc HATIPABIEHHS:

HBH (YBH) — pene BCnOMOTaTeTbHOTO PeXXHMA CMEHBI HanpaBJIeHHs,

H3IT (U311} — pere KOHTPOJIA 3aHATOCTH NEPErOHa;

HIWIT (YIUTT) — pene koHTpoaa | yuacTka npubaHxeHus.

Ha ta6:10 anmapara ynpasineHus MMCIOTCH KOHTPOJIBHBIC JIAMITBL:

YO (HO) — 3eneHoro uBera, NOKa3biBAIOIAsA, YTO CTAHLIUA LIAXOAWTCS B PEXUME OTIPABJICHHS N10€3/1a;

KTT — 6enoro userd, KOHTPOAHPYKOLIAs COCTOANHE Neperona. ITpn cBOGOAHOM nmeperone OHa He TOPHT, a
IpH 3aHATOM TIEPETOHE MOE3I0M FOPHT OC:IbIM 1IBETOM;

HIN (YIT) — KpacHOro uBeTa, NOKa3bBaroWAs, YTO CTAHLHA HaAXOMUTCS B PeAHMeE NpHEMa noe3aa.

Ipu cBoGO/IHOM NEPEroHe U YCTAHOBIICHHOM HAIPARTIcHMM JBIDKEHNA €O cT. b Ha cT. A 3aMxHyTa
KOHTPOJIBHAS 1IETTh YCTAHOBICHHOrO HAaIpaB/ieHHs TBYDKCHHS, B KOTOPO# Ha cTaHimM ornpasieHus b
B0O30Y)IeHO pesie HanpasiieHHs YH (mpsMoi NoNsApHOCTBIO TOKA), HA CTAHLMM NpHemMa A — perie
xoHTporst neperoHa HKII. Pere H Ha neperoHe nosy4aloT MUTaHue TOKOM HpsMo¥ nossipHocTH. TTn-
Tanwue B e H—OH nonaercs co cTanimm npuema A:

HCI1-HK- HITH — HB — HBH - 403 - HIHAT - nposoo H —E—mAnpﬂa()() H-
—YTHT] - HO3 - YBH — 4B ~ YK - YKI1 - [MH- YBH - YKI1 - YB - HO3 - YIHI -
— R400 — nposod OH - H2 — npoeod OH — R400 — HIMI1 - YO3 — HB — HITH — HCM.

Kounrakramu pene HO3, HO3 1npoBepsieTcs OTCYTCTBHE YCTAHOBIEHHBIX MApLIPYTOB OTIPAaB-
aenus; HIUIL, Y1MIT — cBo6oaHOE COCTOSHUE YHACTKOB NPUOIIFKEHHS. PerymupyeMeie pesuc-
TOphI CONpOTHBIIeHHeM 400 OM, BKITIOUEHHBIE B JIMHEHHYIO LIETb KOHTPOJIA NEPEroHa, HeoOXoau-
MBI [UI PErYIIUPOBKH TOKA ITOH LIETH.

Ha cr. b koHTakTamu pene HanpasneHus YH 3aMbikatoTes ueny Bo3GYyxacHHs BCNOMOra-
TeIpHOro pesie UB nmo HukHeit 06MoTKe W BKItoueHns namisl HO 3eneHoro neta, nNokasbBao-
meH, 4T0 cT. b HaXoOUTCA B PEKHME OTIIPABIICHUS:

CTIb - YHi -8B - CMB; € - UH - [3{ (HO)~ MC..

3ateM B030Yxnaetcs peie YBI, spastomeecs noBroputeneM peine UB.

Pene xoutpons neperona UKI, YKI11 1 nosroputens pere Hanpabnerus UIH seomouarorcs.

Ha cr. A 1o nuHe#HO#H ey Bo30yxaatoTes pene koHTpoins neperoda HKII, ero nostopu-
re1b HKII1 u noeropurens pene Hanpasiaenus HITH:

CIB - AH - HB — 430l — [l - CME .

MponToBbiM KoHTakTOM pene HITH co3naercsa nens ropeuuns nammsl HIT kpachoro 1Bera,
GOKA3BIBAOLLEH, YTO CT. A HAXOAHTCA B PEXUME OTIIPABICHUSA:

_ C — HITH - & (HM) - MC-

Pene nanpasnenus HH c1. A oTKntoueHO 0T IMHEItHOI tenn. benas TaMna KOHTPOJIS 3aHATO-
<td nieperoHa KIT Ha ofeux CTAHIHMSX oraiueHa, Tak Kak neperod cBobomed. CT. b MOXeT OT-
TpanrnaTh noesna. Ilocne MpUroToBeHUs MapuIpyTa OTipaBieHus Ha cr. b 3aMmuikawoliee pene
ompasnenns HO3 pa3MbikaeT KOHTakTht B TMHEHHOI tiem. Ha cr. B o6ecrounBaercs pene YH,
a Ha cT. A — pee koHTpos neperona HKII u ero nmosropurens HKIT1. Ha ta6no ofeux crau-
mii 3aropatotcs Oenbie namibl 3aHATOCTH MieperoHa KIT. Ipu aBrkeHHu moe3sa Mo mMeperoHy
IEHeiHad Lelb 6yaeT NOCIen0BATELHO PA3MBIKATHCH KOHTAKTAMHU TIOBTOPUTENEH CUTHATBHBIX
peie X2 6nok-yyactkos. IIpH pa3soMKHYTOM COCTOSHUM JIMHEHHOM LeNU CMEHa HanpaBIeHHs

mexaiouactcs. Ilocie npubBITHA MOE3a4 HA CTAHLMIO CXeMa NPHXOAUT B HCXOAHOE COCTOSHHE.





image88.png
Hns vsMeHeHs HanpaBIeHNs ABHKEHNs HeoOX0MMO PaspeileHNe Noe3IHOro JUcnerdepa 1
cornacve aexypnoro no craunuu (JICIT). UsMenenne HanpdapiIeHNs ABMKEHUA HA 32 4HHOM rie-
PEroHe NMPOH3BOMHT AEKYPHBIH 1O CT. A HaXaTHEM CHI'HaIbHOH KHOMKHU BRIXOAHOTO CBETO(hopa
YOVYC unv KroMKy cMetsl Hanpasnenns CH (Ha cxeme He nokasana). [Ipu syrom Bo3Oyxnaercs
curnanbHoe pene YOV C BrixogHoro caerodopa man manesposoro HMC u cosaaeres uens Bos-
Oyxaenus BeriomoratenbHoro pejiie HB 1 ero camoBa0okupoBKu:

CIl1 ~[iIOYC - HKII! —-[HB- CM.
HB - HKIII— -
Konraxramu pene HB soikniouatores pene HITH v HKII (pene HKIT umeer 3amensenue ~1,8 ¢)

H 3aMBIKAETCS LENb NOCHIIKM TOKa 00paTHON NOASPHOCTH MO JHHEHHOR Henu yepes pene H cur-
HAJIBHBIX ycTaHOBOK Ha pene YH cr. B:

HCH, - HKIl,,,...1n 1 5 — HB — Y03 - HIHIT — R400 — nposod OH - K2 - nposod OH —
~R400 - YTHT - HO3 - UB - YKIT - YBH - MH - YKM! - YKIT - GB - YBH ~HO3 - G1MII -
~ nposod H - K2 ~H - nposoo H - HIATI - 903 - HBH — HB - HKI HCM,.

(ameun. 1.8¢)

Oprako pene H Ha curHalbHbIX yCTaHOBKAX HE 1nepeGpOCcST SKOps W3-3a HeAOCTATOYHOM BE-
JIMYKHBLI Toka, [IpoAO/mKUTENLHOCTE HMITYJIRC TOKA OMPEAeIAeTcs 3aMe/UICHHEM Hd OTITyCKa-
nue sxops pene HKIT — 1,8 c. Nocne okonuaHus 3aMearnieHHs IuHERHAS LUENb PasMBIKaeTcs
xoutaktamu HKII u npoxoxaesne HMIynsca TOKa NPEKpamaeTcs.

Pene UH, noay4sB nuTaHHEe TOKOM OBPATHOM MONSPHOCTH, TIEPEKITIOYACT HOIAPHIOBaHHBIH
AKOpb, 0OpEIBad Lenb muranns pene YB. Pene UB prikimoyaercs 6e3 3aMe/UIeHMs, TaK Kak KOH-
aencatop C noaxmoyeH k Apyroi ooMoTke. Kontaxtom perie UB cosfaeres 1eiib NUTanus noBTOPHTe-
114 pene vanparieHus YITH:

CI - 4H - YB - H300 -[UIH - CM.

Yepes kourakt YITH coznaercs nens simoyenns gamib: YIT kpacroro neera ua rabio cr. b,
a amna HO seneHoro npera racuer:

. C — i - [ (41 - MC.

Ilepexox cT. B Ha nipueM rnoes/10B OCYIUECTBIEH, HO OTKPLITHE BBIXOAHBIX CUIHATOB Ha JTOH
cranuuM uckmoyaercs. Ha tabio Bkmrouaercd 6emas namna KIT 3ansiToro cocrosinus neperoxa.
Lens ropetns 3ToM naMrbl NPOXOAUT Yepe3 ThutoBble KonTakThl pene YH # YKII1. 3atem nepe-
XOJWUT Ha JPYroe Hanpas/eHUe NEPEroH.

J1s mepexmouenms pelle HAMpaBlIeHHs, YCTAHOBICHHBIX B PEMCHHbIX IlKadax CHIHAIBHBIX
YCTAHOBOK, HEOGXOXHMMO B IMHEHHYIO LieNnb TIOAATh YCHIICHHBIH MMIyTIbe ToKa. Tlonyuenne ycu-
JICHHOT'O MMIIYJIbCA TOKA ODeCriednBacTes NOCNeR0BATEIbHEIM BIITIOUEHUEM B JIMHEHHYIO LIETh
HCTOYHHUKOB NMUTAHUS 00eHX cTanluit. Ha cr. B HCTOUHHK NUT4AHHS NMOAKIIOYAETCA K THHEHHOH
LIENHM TP TIOMOIIM THUIOBHIX KOHTakTOB pene YB. OgHoBpeMeHHO K TMHUYM PPOHTOBBIMH KOH-
Takramu YTIH noaknrouaercs pene kontpons neperona YKIT. O6pasyercs nuHeiinas uenb, B
KOTOPO#t 00a HCTOYHMKa NogKIouaoTes K JuHun H-OH nocnegoBarelHO:

HCII, - R100 — AKII - HB - 903 - HIWII - R400 — nposod OH - K2 - nposod OH ~
- R400 - TIATI-- HO3 - YB - 4ITH - YCM,, - YCIT, [HKIT- UIH - UB - UBH - AO3-

- UTHII - nposod H - K2 -1 - nposod H - HIWII - Y03 - HBH - HB - HKII - HCM,.

Ot ycuneHHOro uMInynsca TOKa Ha KaXA0H CHrHaIbHOR yCTaHoBKe pesie Hanpasnenus H Me-
HAET NONSPHOCTE, ¥ Ha ¢T. b Bo36yxnaercs peze YKII, Ero nosropurens pene YKII npursru-
BAET AKOPb ¢ 3aMeUTeHHeM 10 8 ¢ nocie cpabaThiBanns TepMoanemerTa. Ha Tabno Bee 710 Bpe-
M TOPHT JlaMria 3aHATOCTH neperona KII — 6esIsIM nBeTOM.
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ITo oxoHuyaHuM 3aMeanenus Ha ornyckaHue pene HKIT or nuHeiHOM tenn oTKIIOYAaeTCS M
noaxmoyaercs oomMoTka pene HH, obecrounBaetcst pete HKIT1 u Bnotiouaetcs nuranue sepx-
Heit 06MoTkH pene HB, HO OHO ocTaeTcs Ha 3aMeIEHHH 3a CYET pa3psaa KoHaeHcaropa. B sror
MOMEHNT 3aMBIKAETCS JIMHENHAS 11ellb TOKA MIPAMOMH MOIAPHOCTH uid Bo30yxaenus pene HH:

YCI1, LKL - 9ITH - YB — YBH — HO3 - TTHTI - nposod H — H2 —H — nposoo H
_ HIWTI - J03 - HBH — HB - HKII - BKIT1 - HH- HBH - HKII1 - B - 403 ~ HTAT -
— R400 - npoeoo H — K2 — npogoo H — R400 - U1HII - HO3 - 4YB - YTTH — YCM; .

Hopmanbubivn kontaxramu peste HH nomumouaeres mrranue k Hinkneit oomorke pere HB, a Tak-
Ae OTKIIouaeTcs muTanre Oenoit tamiiel KIT KOHTpOns neperosa cT. A M NOIKIIOYACTCK IIMTaHKE JIaM-
b1 HO oTIpapieHMs 3e/1eHOTo 11BeTa, KpacHad tamna HIT racuert. Pene YKIT cBOMM KOHTaKTOM 3aMbl-
Kkaer uens nuraHms pene YKITL, koTopoe BelkmodaeT Oenyro n1amITy 3aHsITOCTH NEPETOHa Ha CT. B.

TNocre n3MeHeHNs HAMIPABIIEHHS COCTOSHHE MEPErOHA Ha CT. A KOHTponupyetcs pene HH, a na
c1. b — pene UKII. CMeHa Hanpap/icHUs JBIDKEHNS OKOHYEHA.

Ipu 10%HOI 3aHATOCTH PEILCOBOM LIETH OXHOTO U3 OIIOK-y4dCTKOB JIMHEHHAS IIEMb PA3MBIKACTCS
KOHTakTOM pelle X2 1 u3MeHeHHe HAITPABIIEHUS B 3TOM ClTy4ae HCKiTouaeTcs. B aToit cutyaumm name-
HEHME HAIIPARIICHHS ABIDKEHHS! OCYIIECTBIIAIOT C NOMOIIbIO BCMOMOTATENBHOIO PEXHMA.

JList 51010 KEXKYpHDIE 10 coceanuMm T. A u b y6exaroTes B OTCYTCTBUH ITOE34a HA IEPETOHE M IO
paspelileHHIo MoezaHoro auctieryepa ([{H L) cprBaoT oM6b! ¢ KHOMOK BCIIOMOTATeJILHON CMEHBI
HANPABJICHHS IBHKEHUS: X&XXYPHBIH 10 CTAHIMH oTIIpasienus — Bl (BcnomorarensHOro npuema), a
cTaHimu nprema — BO (BeniomoratebHOro OTpaRneH ). [lexypHble [0 CTAHLIM HAKHMAIOT KHOTI-
XH VI JEPXKAT BX B HAXKATOM COCTOSIHMH O TEX NOP, T0KA He MPOU3ONIeT CMEHA HANIPABIeHHS M HE
DOSBUTCH HHAMKALMS Ha TabO.

14 BecnoMorareIbHOro M3MEHEHHS HATIPABIICH U MCIIOJIb3YIOT JIMHEWHBIH npoBox H, B koTopom
DOQTENOBATEILHO BIUTIOYEHbI penie H BeeX CHTHATTBHBIX YCTAHOBOK M KOHTaKThI peste K2, satyHTn-
POBaHHEIE pe3ncTopaMi. B kadecTse 0OpaTHOro NpoBOAA MCHONB3YIOT MPOBOX MEXKCTAHIIMOHHOM
B3y, Llermn W3MeHeHHS HAMpaBlIEHUS [IPH BCIIOMOTATEIbHOM PEXHME IHMTaloTcs ot Oatapeii BB
+BCroMoraTeneHas 6arapes). JIMHeHas nelb B 9TOM PEXHME IUTAeTCs CO CTAHLMH OTIIPARIECHUA.

PaccMOTpuM paGoTy cXxeMbl IPH M3MEHEHHH HAIIPABJIEHHS BO BCIIOMOraTe/IbHOM PeXHME C HedeT-
moro Ha yerHoe. [ICTT ct. A naxamaer kHonky HBO, ipu stom Brimodaetcs pene HBH. ICII ct. b
gainMaeT KHonky UBIT, yepes koHTaKT KoTOpO# BKmoydaetcs penie UBH. Kontakramu pene YBH k
ImHeHHOH el noawtioyaercs pene YH u BcnoMoraTernbHas GaTapes, a Ha ct. A — pente HH. Ipu
INOM CO34eTCs 1erb uist Bo3Oyxkaerus pene UH tokoM o6patHoit nonsprocty, a pene HH — npsi-
woil. penie H Ha neperoHe Taxke Bo30YXIal0TCS TOKOM OOPATHON MOJIAPHOCTH:

BIIBG - ¢4BII - YBH —@ —YBH - HO3 - U1HUII - nposod H — RtH — nposoo H —
— HTHATI - 903 - HBH - [HH!- ABH - 4 HBIT - 4 HBO ~HBH - nposod M.C. -
- YBH - YBO - BMB,.

Konraxramu pene HH 1 HH mensieTcst HanmpasieHue apipkeHHd Ha craHiwmsx. Cr. b nepexozur Ha
mpmeM, a CT. A — Ha oTmpaBieHue. [oce oTIyCKaHNs KHOMOK IIMHEHHAs L€k BHOBb 3AMBIKAETCS C
mmranMeM ot cT. b. OHaxo BemrmHa Toka Ans yaepaanus sxopeit pene UKIT v HH nenocraTouna -
M BKTIOYCHHA B LIENb Pe3HCTOpA conpoTHeierxeM 4700 Owm, myHTHpytowmero koHTakT pene K2 (oxwsHo
aTOro Onok-yuacrka). [TosroMmy Ha craHimsx ropsT Jamiel KIT 3aHSTOCTH neperona GelTbIM LIBETOM.

Tdeyxnposodnas cxema usMeHeHuA HANPABTCHUR OBUINCCHUA (€3 6CNOMOZAMENBHOZ0 PeHCUMA.
T -:x0f cxeMe [UIs M3MEHEHHS HANPABIIEHHS IBIKEHHS MCnone3yloT nposoxa JCH, OACH

2.6). Ilpy opraHu3aimy BpeMEHHOTo IBYCTOPOHHETO IBHYKEHMS CXEMA H3MEHEHUS HAIIPABIICHHSI
revanusyercs 1o uenu JJCH, OICH, npu opraHusaniu HOCTOSHHOTO JBYCTOPOHHETO KBHKE-
ams — 110 nelin H, OH. Tepen nepeposoM Ha TBYCTOPOHHEE TBHIKEHHE C HCTTONb30BaHMeM rierm JICH,
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OJICH cxemy u3MeHeHUs HalpaBiieHus IBIDKEHHS HaCTpaMBaloT M peryaupytoT. TIpy nomouu me-
pembiuex B ierms JICH, OJICH noaxmoyatoT pene Hanpagnenus H. Kpome oToro, ycTaHaBIMBatoT u
BKJTIOMAIOT JOTIONIHATELHEIE PENE Ha MeperoHax U CTAHIX. Ha Bee Bpemst IBYCTOPOHHETO ABHIKE-
HMS OTKTIOY4IOTCA CXEMBI IBOHHOrO cHinkeHus: HampsikeHuA JICH u yacToTHOro mucmerdyepckoro
koHTpons Y/IK. IMocsie ycTaHOBKH mepeMbiYeK M HACTPOHKH CXEMBI BKITIOYAIOT CXEMY PETyIHpOBa-
HUSL IByCTOPOHHETO JBIDKEHHA [TyTeM noBopoTa kimoya B 3aMke HKCH (WKCH). ITpu aToM BBIKITIO-
uarotes pesie HKCH (UKCH) 1 K KOMIUIEKTy pene W3MEHEHMs HalpaBJIeHKs MOMKTIOYaeTes IMTa-
nue. BenoMoraTenbHas CMeHa HANpAaBIEHHS TIPH JIOXKHOH 3aHATOCTH OIIOK-YHaCTKa OTCYTCTBYET.

JU1s nepexona Ha JBYCTOPOHHEE JBIDKEHHE Ha CTAHIIMH YCTaHABIMBAIOT [IEPEMbIUKU 1 BO3OYX-
a10T pene JI2Y, KOHTAKTAMH KOTOPOro NOQKIIOYacTcs JIMHEHHAS 1eflb U cXeMa HHAuKanuu. Pac-
CMOTPHUM HEHCTBUE cXeMbI 0 Hepexoxy nytu 2T Ha aByCTopoHHCe ABMXKEHHE (CM. pUC 2.6).

B ycranoBiIeHHOM NPaBHILHOM HAIMPAaBIIeHMU ABWKEHUS (0T 1. b k ¢T. A) o mamciioH memu Ha
cr. A B036yxeHo pene koHTpons neperona YKII, a Ha cr. b — pene cmens! Hampasnenus HCH.
IMuranue cxeMbI OCYLIECTBIISETCA CO CT. ipHeMa A ot uctodHuka J114, JIM4. Pene nanpasnensa na
CUTHANILHbIX YCTAHOBKAX MO/y4aloT MATAHHME TOKOM MPSMOM 0/ApHOCTH. Pesie cMeHBl Hanpabic-
musg HCH na cr. B B036y)XaaeTcs TOKOM NpsAMOH MOJIAPHOCTY, a Ha cT. A pene YCH Haxomutes B
0BECTOUEHHOM COCTOSIHAM, HO TIOJIPU30BAHHbEA AKOPb 3aHUMAET MepeBefieHHOE MONOXKEHHE:

JITT4— UKD - UB - YIICH - I2VP (HXK1 - 2YHH) - 12Y — A1 - nposod JCH —H|— K2 -
— nposod ICH - I ~ 12V — I2YP - (YK - 2VUH) - HB - HKII - HKIT! - [HCH - HKTI
~HB- J2VP—(YXK-2VUH) A2V - HAII - npeseo OACH - K2 - npoeod OJICH —
- AITIO - A2Y — A2YP — (HXKI - 2VHH) - YB - UTICH - /1M4.

Ha cr. A uepes xoHTakThl pesie YKIT BosGyxkpaercs ero nopropurens UKIII, KoHTakTaMu
KoToporo Bkmoyaercs Genas namna B gueiky 2VKII, curnanusupytowas o cBo60IHOM COCTOS%-
HUM meperoHa. T10 MECTHBIM CXEMaM uepe3 TBUIOBOH KOHTAaKT BcmoMmoraTedabsHoro pene UB u
nepepeneHHbIi KonTtakt pene UYCH Bo36yxmaercs noBropuTeNk cMeHE HanpasiacHus YITCH.

Konrakramu pene YICH Ha Ta6s0 BKTiouaeTcs KenTas Jammna npueMa s siueiixe 2VII.

Ha ct. B HopMa/IbHBIM KOHTAKTOM O/LsIpH30BaHHoro sikops penie HCH Bo36ysxneHo pene HB u pene-
nosropurers HCHIL. Uepes konraxt pesie HCHII 3aropaercs Genast jamma cBoBGoHOrO COCTOSHHS
neperona 2VKIT, a uepez HopManbHbii koHTAKT pejie HCH ropur sesienas samna ornpamienms 2Y0.

W3Menenvie HanpaBieHUs ABHKEHUsS OCYLIECTBIISET ASKYPHBIA CT. A Ha)kaTHeMm KHOTIKHA CMEHLI
nanpasnenus YCH. Ot naxatus kHonku YCH ¢ koHTposeM mosepHyToro kmoua YKCH u ¢ npo-
BEPKOIi cBOBOTHOTO COCTOSIHUSA 1IEPErOHa BO30YXAAeTCH U CaMOBJIOKUPYETCs BCIOMOTATENBHOE peie
YB, KoHT4KTaMK KoTOporo Beikmouaetcs pene UTTCH 1 UKII, dpoHToBLIMU KOHTaKTamH pene UB
K JIMHEHHOM LIEMM MOJKIH04AETCS UCTOUHUK IIMTA4HUS U1 BO30YX(IeHUs TOKOM 0OpaTHO# moJspHo-
cru neperonsbix peste H u cranumonsoro peine HCH. JlmurensHocTs nMnynsca Toka o6parHOH mo-
JISIPHOCTH OTIpeleNseTcs BpeMCHEM 3aMeuieHHsT Ha oTIIyckaHue sikops penc UKIT u cocrapaser 1,8 ¢.
Mo oxOHYAHHH 3aMeIEHUs LIETTh TIPOXOKIEHUS TOKA OOPATHOH NMONSIPHOCTH IIPpeKpaniaeTcs.

Pesze HCH Ha ct. b neperiiioyaeT nosspH30BaHHbIH AKOPB B IEPEBEIEHHOE TOJIOKEHHE U BBIKITIOUA-
et pene HB, KOTOpoe BLIKIIOYAETCA Ge3 3aMEUIEHHUs, Tak KAK KOHICHCATOP K pejle HE MOAKITIOUEH.
Yepes nepebeneuHbiii kontakT penie HCH u Thi10B0i# KoHTaKT pernie HB Bos6yxnaercs peme HITCH,
KOHTAKTOM KOTOPOro BKJIIOYAETCH Kentas JlaMIa npuema B suekike 2YT1, a 3enenas samna B sueiike
orripasnenns rachet. Koxraxrom pene HCH prikmouaercs pene HCHIT, yepes ero TbI10Boi KOHTaKT
3ArOP4ETCs KpacHas JIaMITa 3aHATOCTH neperoHa B suefike 2YKI. TruioBbimMu konTaktamu penie HB x
IMHEHOM Lien Ha CT. b momiumoyaiores npeodpasopatens | pene Kontpons neperoHa HKIT. Takum
06pa3oM, B JIMHEHHYIO LIETb TOCIEAOBATEHHO BKIIOYAKOTCA JIBA IPEOGpa30BaTeNs Ha 0OEHX CTAHIMSX
U CO3IAETCH YCWIEHHBIH UMITYIThC TOKA [UTS MEPEKTIOYEHHS MOJIAPH30BaHHbBIX Kopei pene H curnams-
HbIX YCTAHOBOK B flepeBeIeHHOE TIoJIoxkeHne U Bo30yxaerus pene HKII:
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Ilocne Bo3byxaenus pere HKIT ¢ 3ameneHnem 8 ¢ f3-3a HarpeBa TepMONIEMEHTA BO30YXTa-
erca pente HKIIL, xoropoe Bkitodaer Genyro namny B fueiike 2YKII, KOHTPOJIHPYIOLIYIO CBO-
6omHoe cocToanue meperoda. KpacHas namna B sueiike 2YKII racuer.

Hacr. A pene YKIT i UKI11, BoiepkaB 3aMe/lIeHHE, OTIYCKALOT IKOPA ¥ OTKITIOHAKOT OT JIMHEHHOH
LIeIM UICTOYHUK MTHTaHAA ¥ noakmodator pere YHCH. Pere YCH nonyuaet miTaHne TOKOM NpSIMOH
NoMApHOCTH ot uecrounuka JII13, JIM3 ct. b 1 nepex/1ioyaeT HoIPH30BAHHbIH IKOPb B HOPMATBHOE
MIONIOXKEHHE, CO3/1aBas Lenb BO3OyxaeH s peite Y B no HywkHeit o6Motke. Penre YCH nosny4aeT nura-
Hue 10 TMHEHHOH LeNH JI0 cleayioltiero nepekmmouenys. Ha Tabno ropsr 3enenas mamma OTnpaBicHus
B sueiike 2Y O u Genas — KOHTposA neperoHa B sAuelike 2YKIN, kpacHas naMma 3aHATOTO COCTOAHHUSA
neperoHa B sueiike 2YKI1 racher. [Nepexoa Ha HenpaBIIBHOE HATIPABJICHHE 3aBEPLICH.

CoBeplleHCTBOBAHHE CHCTEM KOTOBOH aBTOOIOKAPOBKH IT03BOJINIIO HCTTONB30BATD WA CMEHET Ha-
TPaBJIEHHA JIBH)KEHHS Ha IBYXIYTHOM NEPETOHE YETBHIPEXITPOBOIHYIO CXeMY H3MEHEH s HanpaB-
neHus ¢ mpoBonamy H, OH (uens nsMenenns Hanpasnenus) u K, OK (kontponbHas nens mepe-
rona). B uens koutpona neperoda K, OK Bxmouatorcs kontakts! pene 2K 1(B mpaMoii mpoBoa) u
K3 (B 06parHbIii TPOBOA), KOHTPOIUPYIOILHE COCTOSAHIE 610K-yUacTKa, a B nerms H, OH — pene
HanpasieHus H tvnma KIH1-80. Yepes xonraxtsr pene H Brmouaerca mosroputens TTH, koH-
T4KTAMH KOTOPOrO OCYIECTBIIAIOTCS TEPEKITIOUEHHS LENER CXeMbl ABTOOIOKHUPOBKH.




