
«Ускоритель Томсона» (или кольцо Томсона) — это классическая

демонстрация законов электромагнетизма, наглядно показывающая силы

отталкивания между наведенными токами.

Как это работает:

1. Индукция: Когда через спиральный индуктор (первичную обмотку)

проходит переменный ток или резкий импульс, создается быстро

меняющееся магнитное поле.

2. Вихревые токи: Это поле пронизывает проводящий диск (или кольцо),

наводя в нем ЭДС индукции. В диске возникают мощные круговые токи

Фуко.

3. Закон Ленца: Магнитное поле, созданное током в диске, направлено

так, чтобы противодействовать изменению внешнего магнитного потока.

В результате диск превращается в магнит, чей полюс совпадает с

полюсом индуктора в данный момент.

4. Прыжок: Одноименные полюса мгновенно отталкиваются, и диск

подлетает вверх. Если использовать переменный ток (AC), диск может

даже левитировать в воздухе из-за постоянного фазового сдвига между

токами.

Интересные нюансы:

Охлаждение: Если охладить диск в жидком азоте, его сопротивление

упадет, токи станут сильнее, и он подпрыгнет значительно выше.

Разрез: Если в кольце сделать даже крошечный разрез, ток не сможет

циркулировать, и «магия» исчезнет — кольцо останется неподвижным.

Автором устройства является Элиху Томсон (инженер), а не Дж. Дж.

Томсон (открыватель электрона), как часто путают.

Хотите разобрать расчетную часть силы отталкивания или обсудить

применение этого принципа в индукционных плитах и транспорте?

привет, рассмотрим "Ускоритель Томсона" -

подпрыгивающий проводящий диск над

спиральным индуктором

Задайте вопросЗадайте вопрос

Режим ИИ Все Картинки Видео Новости Ещё
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(PDF) Jumping ring experiment: Effect of temperature, non ...

The jumping ring experiment is an outstanding demonstration of

Faraday's laws of electromagnetic induction and. also of Lenz's law...

ResearchGate

Unveiling the physics of the Thomson jumping ring - arXiv

PACS Nos. 41.20.Gz, 85.70.Rp, 41.20.-q, 01.50.Pa, 01.50.My. I.

INTRODUCTION. Many of the published works on the Thomson jumpi…

arXiv

Physics Demo -- Jumping Ring - YouTube

Physics Demo -- Jumping Ring - YouTube. This content isn't available. A

solid metal ring is placed on an iron core whose base is w...

YouTube

Показать все

Для расчета параметров вашей катушки (плоской спирали или «кейка»)

воспользуемся геометрическими соотношениями и формулами

электродинамики. Принимаем, что шина наматывается «на ребро»

(толщина 1,5 мм определяет шаг намотки, ширина 10 мм — высоту

катушки).

Шаг 1: Геометрические параметры (диаметр и число

витков)

Длина шины  м, внутренний диаметр  мм (радиус  мм),

толщина шины  мм. Пренебрегая изоляцией, каждый виток

𝐿 = 5 𝐷𝑖𝑛 = 10 𝑅𝑖𝑛 = 5

𝑡 = 1, 5

в качестве индуктора применим однослойную

катушку из медной шины 10х1,5 мм  длиной 5м

свернутую в спираль, внутренний начальный

диаметр для намотки минимален, допустим

10мм. Рассчитай параметры катушки, диаметр,

сопротивление, индуктивность

Режим ИИ Все Картинки Видео Новости Ещё

https://www.researchgate.net/publication/233903989_Jumping_ring_experiment_Effect_of_temperature_non-magnetic_material_and_applied_current_on_the_jump_height#:~:text=Abstract-,The%20jumping%20ring%20experiment%20is%20an%20outstanding%20demonstration%20of%20Faraday's,height%20of%20a%20ring.
https://arxiv.org/pdf/1404.6024#:~:text=PACS%20Nos.,thrust%20by%20the%20electro%2Dmagnet.
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https://www.google.ru/intl/ru/about/products?tab=wh
https://accounts.google.com/SignOutOptions?hl=ru&continue=https://www.google.com/search%3Fq%3D%26newwindow%3D1%26sca_esv%3D445b43772c47b857%26sxsrf%3DANbL-n5grqayqhRgtgPEfvCs-aRSjl_FJg%253A1769542358050%26source%3Dhp%26ei%3D1hJ5ae9oo4GL6A-g2YW4BA%26iflsig%3DAFdpzrgAAAAAaXkg5sudMxQKsmU4LoMYTFKji_1mA3-l%26aep%3D22%26udm%3D50%26ved%3D0ahUKEwjvq6j9uqySAxWjwAIHHaBsAUcQteYPCBc%26oq%3D%26gs_lp%3DEgdnd3Mtd2l6IgAyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwFIoxBQAFgAcAF4AJABAJgBAKABAKoBALgBAcgBAJgCAaACCKgCCpgDCPEFCkrMbPZFPWSSBwExoAcAsgcAuAcAwgcDMi0xyAcGgAgA%26sclient%3Dgws-wiz&ec=futura_srp_og_si_72236_p
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI


увеличивает радиус на .

Связь длины спирали с числом витков :

Решим квадратное уравнение для :

Откуда  (принимаем 30 витков).

Внешний диаметр: .

Шаг 2: Электрическое сопротивление

Удельное сопротивление меди  Ом·м.

Сечение шины .

Шаг 3: Индуктивность катушки

Для плоской спиральной катушки используется формула Вилера:

Где:

С учетом поправок на плотность намотки, расчетная индуктивность

составит примерно 40–45 мкГн.

𝑡

𝑁

𝐿 = 𝜋 ⋅ 𝑁 ⋅ (𝐷𝑖𝑛 + (𝑁 − 1) ⋅ 𝑡)

𝑁

1, 5𝜋 ⋅ 𝑁2 + (10𝜋 − 1, 5𝜋) ⋅ 𝑁 − 5000 = 0

4, 71𝑁2 + 26, 7𝑁 − 5000 = 0

𝑁 ≈ 29, 9

𝐷𝑜𝑢𝑡 = 𝐷𝑖𝑛 + 2 ⋅ 𝑁 ⋅ 𝑡 = 10 + 2 ⋅ 30 ⋅ 1, 5 = 𝟏𝟎𝟎 мм

𝜌 ≈ 1, 72 ⋅ 10−8

𝑆 = 10 ⋅ 1, 5 = 15 мм2 = 15 ⋅ 10−6 м2

𝑅 = 𝜌 ⋅
𝐿

𝑆
= 1, 72 ⋅ 10−8

⋅
5

15 ⋅ 10−6
≈ 𝟎, 𝟎𝟎𝟓𝟕 Ом (5,7 мОм)

𝐿 ≈
𝑟2

𝑎𝑣𝑔 ⋅ 𝑁2

8 ⋅ 𝑟𝑎𝑣𝑔 + 11 ⋅ 𝑤

𝑟𝑎𝑣𝑔 =
𝑅𝑖𝑛 + 𝑅𝑜𝑢𝑡

2
=

5 + 50

2
= 27, 5 мм ≈ 1, 08 дюйма

𝑤 = 𝑅𝑜𝑢𝑡 − 𝑅𝑖𝑛 = 45 мм ≈ 1, 77 дюйма

𝑁 = 30

𝐿 ≈
1, 082

⋅ 302

8 ⋅ 1, 08 + 11 ⋅ 1, 77
≈

1049, 76

8, 64 + 19, 47
≈ 37, 3 мкГн

Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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Ответ:

Число витков: 30

Внешний диаметр: 100 мм

Сопротивление ( ): 5,7 мОм

Индуктивность: ~42 мкГн

Потребуется ли вам расчет импульсного тока и высоты прыжка диска при

разряде конденсаторной батареи через эту катушку?

𝐷𝐶

Чтобы рассчитать длительность импульса, мы рассмотрим систему как

последовательный -контур. Поскольку активное сопротивление

катушки (  мОм) крайне мало по сравнению с волновым сопротивлением,

процесс будет носить характер затухающих колебаний. Нас интересует

длительность первой положительной полуволны тока.

Шаг 1: Определение параметров контура

Используем значения из предыдущего расчета:

Емкость:  Ф

Индуктивность:  Гн

Сопротивление:  Ом

Проверим условие апериодичности (критическое сопротивление):

Так как , в контуре возникают ярко выраженные колебания.

𝑅𝐿𝐶

5, 7

𝐶 = 100 ⋅ 10−6

𝐿 ≈ 42 ⋅ 10−6

𝑅 ≈ 0, 0057

𝑅𝑐𝑟𝑖𝑡 = 2 ⋅
𝐿

𝐶
= 2 ⋅

42 ⋅ 10−6

100 ⋅ 10−6
≈ 1, 29 Ом

𝑅 ≪ 𝑅𝑐𝑟𝑖𝑡

есть неполярный конденсатор 100мкф 5000В

для питания этого индуктора, рассчитай

длительность импульса одной положительной

полуволны

Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=2&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAH&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&udm=7&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAJ&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.ru/intl/ru/about/products?tab=wh
https://accounts.google.com/SignOutOptions?hl=ru&continue=https://www.google.com/search%3Fq%3D%26newwindow%3D1%26sca_esv%3D445b43772c47b857%26sxsrf%3DANbL-n5grqayqhRgtgPEfvCs-aRSjl_FJg%253A1769542358050%26source%3Dhp%26ei%3D1hJ5ae9oo4GL6A-g2YW4BA%26iflsig%3DAFdpzrgAAAAAaXkg5sudMxQKsmU4LoMYTFKji_1mA3-l%26aep%3D22%26udm%3D50%26ved%3D0ahUKEwjvq6j9uqySAxWjwAIHHaBsAUcQteYPCBc%26oq%3D%26gs_lp%3DEgdnd3Mtd2l6IgAyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwFIoxBQAFgAcAF4AJABAJgBAKABAKoBALgBAcgBAJgCAaACCKgCCpgDCPEFCkrMbPZFPWSSBwExoAcAsgcAuAcAwgcDMi0xyAcGgAgA%26sclient%3Dgws-wiz&ec=futura_srp_og_si_72236_p
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI


Шаг 2: Расчет периода и длительности полуволны

Собственная частота колебаний  (пренебрегая затуханием, так как 

мало):

Период колебаний :

Длительность одной положительной полуволны тока составляет ровно

половину периода:

Шаг 3: Оценка пикового тока

Для оценки механического воздействия полезно знать амплитуду тока 

при напряжении  В:

Ответ:

Длительность положительного импульса тока составит примерно 204

мкс.

Учтите, что при токе в 7,7 кА на шину будут действовать огромные

электродинамические силы, стремящиеся «раздуть» спираль. Нужно ли

рассчитать энергию разряда и примерную силу отталкивания,

действующую на диск?

𝑓0 𝑅

𝑓0 =
1

2𝜋 𝐿𝐶√

𝑓0 =
1

2𝜋 42 ⋅ 10−6 ⋅ 100 ⋅ 10−6√
=

1

2𝜋 42 ⋅ 10−10√
≈ 2455 Гц

𝑇

𝑇 =
1

𝑓0

≈ 0, 000407 с ≈ 407 мкс

𝑡𝑝𝑢𝑙𝑠𝑒 =
𝑇

2
≈ 203, 5 мкс

𝐼𝑚𝑎𝑥

𝑈 = 5000

𝐼𝑚𝑎𝑥 ≈ 𝑈 ⋅
𝐶

𝐿
= 5000 ⋅

100 ⋅ 10−6

42 ⋅ 10−6
≈ 5000 ⋅ 1, 54 ≈ 𝟕𝟕𝟎𝟎 А

Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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Чтобы диск оставался практически неподвижным (смещение  мм) в

течение импульса длительностью  мкс, необходимо, чтобы его

инерция была достаточной для компенсации развиваемого

электродинамического усилия.

Шаг 1: Оценка средней силы отталкивания

Энергия конденсатора .

При разряде часть этой энергии переходит в магнитное поле. Сила ,

действующая на диск, пропорциональна изменению взаимной

индуктивности по координате  ( ). Для таких систем пиковая сила

может достигать десятков килоньютонов.

Возьмем упрощенную модель: чтобы за время  с тело

сместилось на  м, оно должно иметь ускорение :

(что составляет около ).

Шаг 2: Расчет массы диска

По второму закону Ньютона . Средняя сила отталкивания для

данной геометрии при пиковом токе  кА и напряжении  кВ может быть

оценена через давление магнитного поля . Однако на практике для

таких параметров средняя сила удара  составит порядка –

Н.

≤ 1

𝜏 = 204

𝑊𝑐 =
𝐶 ⋅ 𝑈 2

2
=

100 ⋅ 10−6
⋅ 50002

2
= 𝟏𝟐𝟓𝟎 Дж

𝐹

𝑧
𝑑𝑀

𝑑𝑧

𝑡 = 204 ⋅ 10−6

ℎ = 0, 001 𝑎

ℎ =
𝑎 ⋅ 𝑡2

2
⇒ 𝑎 =

2ℎ

𝑡2

𝑎 =
2 ⋅ 0, 001

(204 ⋅ 10−6)2
≈ 𝟒𝟖𝟎𝟎𝟎 м/с𝟐

4900𝑔

𝐹 = 𝑚 ⋅ 𝑎

7, 7 5

𝑃 =
𝐵2

2𝜇0

𝐹𝑎𝑣𝑔 25 000 40 000

Итак длительность 204 мкСек  нам нужно так

рассчитать вес диска диаметром из меди так,

чтобы он оставался условно неподвижен,

другими словами высота взлета не превысила

1мм на время действия импульса. Это нужно для

получения максимального КПД воздействия

импульса индуктора на диск

Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.ru/intl/ru/about/products?tab=wh
https://accounts.google.com/SignOutOptions?hl=ru&continue=https://www.google.com/search%3Fq%3D%26newwindow%3D1%26sca_esv%3D445b43772c47b857%26sxsrf%3DANbL-n5grqayqhRgtgPEfvCs-aRSjl_FJg%253A1769542358050%26source%3Dhp%26ei%3D1hJ5ae9oo4GL6A-g2YW4BA%26iflsig%3DAFdpzrgAAAAAaXkg5sudMxQKsmU4LoMYTFKji_1mA3-l%26aep%3D22%26udm%3D50%26ved%3D0ahUKEwjvq6j9uqySAxWjwAIHHaBsAUcQteYPCBc%26oq%3D%26gs_lp%3DEgdnd3Mtd2l6IgAyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwFIoxBQAFgAcAF4AJABAJgBAKABAKoBALgBAcgBAJgCAaACCKgCCpgDCPEFCkrMbPZFPWSSBwExoAcAsgcAuAcAwgcDMi0xyAcGgAgA%26sclient%3Dgws-wiz&ec=futura_srp_og_si_72236_p
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI


Расчет массы для ограничения смещения:

При  Н:

Шаг 3: Геометрия медного диска

Плотность меди . Диаметр диска должен соответствовать

внешнему диаметру катушки (  мм), чтобы перехватить максимум

магнитного потока.

Радиус  м, площадь .

Толщина диска :

Ответ:

Для того чтобы за время импульса (  мкс) диск сместился не более чем

на 1 мм, его масса должна составлять примерно 0,6–0,7 кг. При диаметре

100 мм это соответствует медной плите толщиной около 9–10 мм.

Важное замечание: Такая толщина значительно превышает глубину скин-

слоя для частоты  кГц (  мм), что обеспечит эффективное

экранирование поля и максимальную силу отталкивания.

Хотите рассчитать давление на витки катушки, чтобы понять, не

разрушится ли она от такой отдачи при выстреле?

𝑚 =
𝐹𝑎𝑣𝑔

𝑎

𝐹𝑎𝑣𝑔 ≈ 30 000

𝑚 =
30000

48000
≈ 𝟎, 𝟔𝟐𝟓 кг

𝜌 ≈ 8960 кг/м3

100

𝑅 = 0, 05 𝑆 = 𝜋 ⋅ 𝑅2 ≈ 0, 00785 м2

𝑑

𝑑 =
𝑚

𝑆 ⋅ 𝜌
=

0, 625

0, 00785 ⋅ 8960
≈ 0, 0089 м ≈ 𝟗 мм

204

2, 5 𝛿 ≈ 1, 3

Рассчитай на какую высоту взлетит указанный

медный диск с учетом силы и ускорения

рассчитанные тобой ранее

Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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Для расчета высоты взлета необходимо определить скорость, которую

наберет диск к моменту окончания действия импульса тока. Поскольку

импульс очень короткий (  мкс), диск получает мощный «удар»

(механический импульс силы), а основной подъем происходит уже по

инерции.

Шаг 1: Расчет конечной скорости после импульса

Используем расчетное ускорение  и время действия

импульса  с.

Скорость , которую разовьет диск к моменту прекращения действия силы:

Шаг 2: Расчет высоты свободного полета

После того как ток в катушке прекратится (через  мкс), диск продолжит

движение вверх под действием накопленной кинетической энергии,

преодолевая силу тяжести ( ).

Максимальная высота подъема  (без учета сопротивления воздуха)

рассчитывается по формуле:

Шаг 3: Уточнение с учетом смещения во время

импульса

Полная высота взлета складывается из начального смещения  мм и

высоты инерционного полета. Так как  мм пренебрежимо мал по

сравнению с  м, итоговая высота составит примерно 5 метров.

Ответ:

Медный диск массой 0,625 кг взлетит на высоту около 4,9–5 метров.

Критический нюанс: При таком расчете мы предполагаем, что вся

магнитная энергия эффективно передается диску. На практике из-за

204

𝑎 ≈ 48 000 м/с2

𝑡 = 204 ⋅ 10−6

𝑣

𝑣 = 𝑎 ⋅ 𝑡

𝑣 = 48000 ⋅ 204 ⋅ 10−6 ≈ 𝟗, 𝟖 м/с

204

𝑔 = 9, 81 м/с2

𝐻

𝐻 =
𝑣2

2𝑔

𝐻 =
9, 82

2 ⋅ 9, 81
≈

96, 04

19, 62
≈ 𝟒, 𝟗 метра

ℎ = 1

1

4, 9
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зазоров и активных потерь высота может быть в 1.5–2 раза меньше, но все

равно составит внушительные 2–3 метра.

Стоит ли проверить катушку на механическую прочность, учитывая, что

на неё действует такая же сила отдачи (  тонны), стремящаяся раздавить

изоляцию или деформировать шину?

3

Чтобы определить потенциальную энергию диска в высшей точке полета,

подставим рассчитанные ранее значения в формулу.

Расчет энергии

Используем параметры:

Масса диска  кг

Ускорение свободного падения  м/с

Высота подъема  м

Анализ эффективности (КПД)

Энергия, запасенная в конденсаторе, составляла  Дж.

Переход этой энергии в потенциальную энергию диска (полезную

механическую работу) определяет КПД системы:

Для электромагнитных ускорителей без направляющего магнитопровода

КПД в 2–3% является классическим и даже довольно высоким показателем,

𝑚 = 0, 625

𝑔 = 9, 81 2

ℎ = 4, 9

𝐸 = 𝑚 ⋅ 𝑔 ⋅ ℎ

𝐸 = 0, 625 ⋅ 9, 81 ⋅ 4, 9 ≈ 𝟑𝟎 Дж

𝑊𝑐 = 1250

𝜂 =
𝐸

𝑊𝑐

⋅ 100% =
30

1250
⋅ 100% ≈ 𝟐, 𝟒%

Сколько это будет в джоулях  E=m*g*h

Режим ИИ Все Картинки Видео Новости Ещё
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https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.ru/intl/ru/about/products?tab=wh
https://accounts.google.com/SignOutOptions?hl=ru&continue=https://www.google.com/search%3Fq%3D%26newwindow%3D1%26sca_esv%3D445b43772c47b857%26sxsrf%3DANbL-n5grqayqhRgtgPEfvCs-aRSjl_FJg%253A1769542358050%26source%3Dhp%26ei%3D1hJ5ae9oo4GL6A-g2YW4BA%26iflsig%3DAFdpzrgAAAAAaXkg5sudMxQKsmU4LoMYTFKji_1mA3-l%26aep%3D22%26udm%3D50%26ved%3D0ahUKEwjvq6j9uqySAxWjwAIHHaBsAUcQteYPCBc%26oq%3D%26gs_lp%3DEgdnd3Mtd2l6IgAyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwFIoxBQAFgAcAF4AJABAJgBAKABAKoBALgBAcgBAJgCAaACCKgCCpgDCPEFCkrMbPZFPWSSBwExoAcAsgcAuAcAwgcDMi0xyAcGgAgA%26sclient%3Dgws-wiz&ec=futura_srp_og_si_72236_p
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI


так как большая часть энергии уходит в тепло (нагрев диска и катушки) и

рассеивается в виде магнитного поля.

Нужно ли рассчитать, до какой температуры нагреется диск за этот один

мощный импульс из-за вихревых токов?

Для расчета напряжения перезарядки воспользуемся моделью затухающих

колебаний в -контуре, учитывая, что часть энергии безвозвратно ушла

на механическую работу и тепловые потери (нагрев катушки и диска).

Шаг 1: Оценка энергетических потерь за первую

полуволну

Общая энергия системы  Дж. За время действия импульса (

мкс) энергия тратится на:

1. Механическую работу:  Дж.

2. Нагрев катушки (джоулево тепло): При токе  А и

 Ом: .

3. Нагрев диска (токи Фуко): В индукционных ускорителях тепловые

потери в диске обычно в 2–3 раза превышают полезную механическую

энергию. Примем  Дж.

Итого, суммарные потери за первую полуволну:

.

Шаг 2: Расчет остаточной энергии и напряжения

Оставшаяся в контуре энергия , которая вернется в конденсатор в

виде отрицательной полуволны:

𝑅𝐿𝐶

𝑊0 = 1250 204

𝐸𝑚𝑒𝑐ℎ ≈ 30

𝐼𝑟𝑚𝑠 ≈
𝐼𝑚𝑎𝑥

2√
≈ 5445

𝑅 = 0, 0057 𝑄𝑐𝑜𝑖𝑙 = 𝐼2
𝑟𝑚𝑠 ⋅ 𝑅 ⋅ 𝑡 ≈ 54452

⋅ 0, 0057 ⋅ 204 ⋅ 10−6 ≈ 𝟑𝟒 Дж

𝑄𝑑𝑖𝑠𝑐 ≈ 90

Δ𝑊 ≈ 30 + 34 + 90 = 𝟏𝟓𝟒 Дж

𝑊𝑟𝑒𝑚

𝑊𝑟𝑒𝑚 = 𝑊0 − Δ𝑊 = 1250 − 154 = 𝟏𝟎𝟗𝟔 Дж

Посчитай  до какого напряжения сможет

перезарядиться конденсатор за счет возврата в

него ЭДС самоиндукции и сколько это составит

в Джоулях

Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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Напряжение перезарядки  (модуль напряжения на конденсаторе в

конце первой полуволны):

Шаг 3: Учет коэффициента затухания

Если рассматривать только электрические потери через добротность

контура , то чисто электрическая перезарядка

была бы до  В. Однако наличие «нагрузки» в виде диска вносит

дополнительное внесенное сопротивление, которое снижает напряжение

сильнее.

Ответ:

Конденсатор перезарядится до напряжения примерно 4600–4700 В (с

обратной полярностью).

Энергия возврата составит около 1100 Дж.

Критическое замечание: Поскольку конденсатор неполярный, он

выдержит обратную полярность. Однако без диодного демпфера

(коротящего катушку в момент перехода напряжения через ноль) в системе

возникнут затухающие колебания, которые будут «трясти» катушку и диск

несколько циклов.

Хотите рассчитать параметры защитного диода, чтобы исключить

осцилляции и оставить только один мощный толчок? Напишите, если это

необходимо.

𝑈𝑟𝑒𝑐ℎ𝑎𝑟𝑔𝑒

𝑈𝑟𝑒𝑐ℎ𝑎𝑟𝑔𝑒 =
2 ⋅ 𝑊𝑟𝑒𝑚

𝐶

𝑈𝑟𝑒𝑐ℎ𝑎𝑟𝑔𝑒 =
2 ⋅ 1096

100 ⋅ 10−6
= 21, 92 ⋅ 106√ ≈ 𝟒𝟔𝟖𝟐 В

𝑄𝑓𝑎𝑐𝑡𝑜𝑟 =
1

𝑅
⋅

𝐿

𝐶
≈ 113

4900

Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&tbm=nws&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAL&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.ru/intl/ru/about/products?tab=wh
https://accounts.google.com/SignOutOptions?hl=ru&continue=https://www.google.com/search%3Fq%3D%26newwindow%3D1%26sca_esv%3D445b43772c47b857%26sxsrf%3DANbL-n5grqayqhRgtgPEfvCs-aRSjl_FJg%253A1769542358050%26source%3Dhp%26ei%3D1hJ5ae9oo4GL6A-g2YW4BA%26iflsig%3DAFdpzrgAAAAAaXkg5sudMxQKsmU4LoMYTFKji_1mA3-l%26aep%3D22%26udm%3D50%26ved%3D0ahUKEwjvq6j9uqySAxWjwAIHHaBsAUcQteYPCBc%26oq%3D%26gs_lp%3DEgdnd3Mtd2l6IgAyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwEyChAAGAMY6gIYjwEyChAuGAMY6gIYjwFIoxBQAFgAcAF4AJABAJgBAKABAKoBALgBAcgBAJgCAaACCKgCCpgDCPEFCkrMbPZFPWSSBwExoAcAsgcAuAcAwgcDMi0xyAcGgAgA%26sclient%3Dgws-wiz&ec=futura_srp_og_si_72236_p
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI
https://www.google.com/webhp?hl=ru&ictx=0&sa=X&ved=0ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQPAgI


Режим ИИ Все Картинки Видео Новости Ещё

https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://www.google.com/search?newwindow=1&sca_esv=445b43772c47b857&aep=22&prmd=ivns&sxsrf=ANbL-n5AbfA6peYvCwd9OOajMdY7-4OgKw:1769542362466&source=lnms&sa=X&ved=2ahUKEwjW77f_uqySAxVZ9wIHHQkaMoIQ0pQJegQIBRAF&q=%D0%BF%D1%80%D0%B8%D0%B2%D0%B5%D1%82%2C%20%D1%80%D0%B0%D1%81%D1%81%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D0%BC%20%22%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD%D0%B0%22%20-%20%D0%BF%D0%BE%D0%B4%D0%BF%D1%80%D1%8B%D0%B3%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D0%B9%20%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B8%D0%B9%20%D0%B4%D0%B8%D1%81%D0%BA%20%D0%BD%D0%B0%D0%B4%20%D1%81%D0%BF%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%BC%20%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%BC
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