ДИСТАНЦИОННОЕ ОБУЧЕНИЕ (неделя с 06.04 по 10.04)
10 П КЛАСС
	ФИЗИКА (Манчурова Е.Ю.)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Кипение.
	Просмотреть видеоурок №31 (гуглпочта), код курса jmz4gae
	Составить опорный конспект.


	2.
	Структура твердых тел.
	Просмотреть видеоурок №33 (гуглпочта), код курса jmz4gae
	Выполнить тест, до 09.04.20 до 13.00, разместить на эл.почте


	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте manchurova051@gmail.com код курса jmz4gae (либо в ВК)




	Астрономия (Манчурова Е.Ю.)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Переменные и стационарные звезды.
	Просмотреть видеоурок (гуглпочта) код  курса 75gbyyb
	Составить опорный конспект.


	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте manchurova051@gmail.com   код  курса 75gbyyb (либо в ВК)




	Английский язык Немцева Т.А.

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Образование за границей 
	Учебник стр.131
	стр.131 упр.14 сделать устно

	2.
	Программы обмена для школьников
	Учебник стр.132
	стр.132 упр.16 сделать письменно

	3.
	Твой мир путешественника
	Учебник стр.133
	стр.133 упр.22, 23сделать письменно(сдать до 10.04)

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте missnema2015@mail.ru 




	МАТЕМАТИКА(Лимонова Наталья Валентиновна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Функция у=Sinx
	П.10.1 учебника, прочитать, 

	1.построить график функции в тетради. 2.Записать свойства функции
3.№ 10.6,10.8(а)


	2.
	Функция у=Cosx 
	П.10.2 учебника, прочитать

	1.построить график функции в тетради. 2.Записать свойства функции
3.№ 10.15,10.17(а)
 

	 3.
	Функция у=Cosx 
	Решение примеров. Просмотр видеоурока
https://yandex.ru/video/search?text=видеоурок+по+алгебре10++никольский+по+теме++фунция+у%3DSinx
	Решить с-38.задания1,2,3 (1вариант) дидактический материал
Решение 2 варианта отправить  на проверку(4.04.2020) 

	4.
	Функция у=tgx 
	П.10.3 учебника. видеоурок
	1.построить график функции в тетради. 2.Записать свойства функции
3.№ 10.25(а)
 

	
	Геометрия

	1
	Симметрия в пространстве
	П 35 учебник , прочитать . сделать конспект
	1Приготовить презентацию (можно нескольким учащимся в одной группе)

	 2
	Решение задач по теме «Призма», «Пирамида»
	https://qiwi.me/videokursy 
	1.решить задачи на готовых чертежах1,2, 3(отправить решение 2.04.2020)
2.Решить задачи на готовых чертежах 
2,3 ,4(решение отправить 10.04.2020)

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте nata151166@rambler.ru (либо в ВК, вайбере  89519415985)



[image: ]
Решить задачи 1,2,3

[image: ]

решить задачи 2,3,4





	БИОЛОГИЯ (Хасанова Елена Михайловна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Генотип и фенотип: дигибридное скрещивание.
	Параграф в учебнике 26, 27
	Изучить материал параграфа, решить задачи в конце параграфа.( сдать до 10.04.)


	
	
	

	


	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте lena-hasanova@mail.ru  (либо в ВК, вайбере и т.д.)




	ОБЖ (Букин Владимир Михайлович)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Организация караульной службы, общие положения 
	
	Сделать краткое сообщение по теме «Организация караульной службы» Сдать до 10.04.2020


	Связь с учителем: задать вопросы, либо прислать домашнее задание можно в группу ВК «Кадетская рота» 




	ИСТОРИЯ   Кривостаненко Ирина Николаевна

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Эпоха дворцовых переворотов. Семилетняя война
	§46 (бумажный)
Хрестоматия раздел X (стр. 186 – 199)
Видеоурок
https://ok.ru/video/912716137791
	1. Прорешать тренинг по Петру I (прикрепленный файл)
2. Сдать таблицы по реформам Петра I
3. Заполнить таблицу «Эпоха дворцовых переворотов» (прикрепленный файл)
4. Прорешать тренинг по дворцовым переворотам (прикрепленный файл)
Сдать до 08.04

	2.
	Золотой век Екатерины II
	§47 (бумажный) 
Хрестоматия раздел XI (стр. 200 - 219)
Видеоурок
https://ok.ru/video/651953629

	1. Охарактеризовать два этапа внутренней политики Екатерины II (мероприятия и почему эти мероприятия являются характеристикой данного этапа):
1) 1763 – 1775 гг. – «просвещенный абсолютизм»
2) 1775 – 1796 гг. – возврат к идеям абсолютизма
Сдать до 08. 04

	1. 
	Внешняя политика России во второй полов.  XVIII в.
	§ 48-49
Хрестоматия раздел XI (стр. 200 - 219)
Видеоурок
https://www.youtube.com/watch?v=7JHXSpqmFnY
	1. Охарактеризовать внешнюю политику второй половины XVIII в. по плану:
1) направление
2) цель (цели)
3) решение (события)
4) итоги
2. Прорешать тренинг по Екатерине II (прикрепленный файл)
     Сдать до 13.04

	2. 
	Внешняя политика России во второй полов.  XVIII в.
	§ 48-49
Хрестоматия раздел XI (стр. 200 - 219)
Видеоурок
https://www.youtube.com/watch?v=7JHXSpqmFnY
	1. Охарактеризовать внешнюю политику второй половины XVIII в. по плану:
1) направление
2) цель (цели)
3) решение (события)
4) итоги
2. Прорешать тренинг по Екатерине II (прикрепленный файл)
Сдать до 13.04

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте shk.pochta@bk.ru 




	ОБЩЕСТВОЗНАНИЕ   Кривостаненко Ирина Николаевна

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Возраст и становление личности
	§ 29
Презентация
https://uchitelya.com/obschestvoznanie/5434-prezentaciya-vozrast-i-stanovlenie-lichnosti-chast-1-10-klass.html
	1. Прочитать параграф
2. Письменно ответить на вопросы 1-4 (рубрика  «Проверьте себя»
Сдать до 08.04. 

	2. 
	Возраст и становление личности
	§ 29
Презентация
https://uchitelya.com/obschestvoznanie/5434-prezentaciya-vozrast-i-stanovlenie-lichnosti-chast-1-10-klass.html
	1. Прочитать параграф
2. Письменно ответить на вопросы 1-4 (рубрика  «Проверьте себя»
     Сдать до 08.04.

	3. 
	Направленность личности
	§ 30
Презентация
https://multiurok.ru/files/obshchiestvoznaniie-10-profil-nyi-klass-napravliennost-lichnosti.html
	1. Прочитать параграф
2. Письменно ответить на вопросы 1, 2, 3 (рубрика  «Проверьте себя»
     Сдать до 13.04.

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте shk.pochta@bk.ru 




	ПРАВО   Кривостаненко Ирина Николаевна

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Особенности гражданских правоотношений. Право собственности и его содержание
	Учебник Кашаниной, раздел V, пункты 1, 2
Учебник Никитина §39, 42
Видеоурок
https://www.youtube.com/watch?time_continue=1&v=sXZNKsCTWyE&feature=emb_logo

	1. Прочитать параграфы.
2. Вопросы  3, 9, 14 (учебник Кашаниной, стр. 212)
3. Вопросы 1, 5, 7  (учебник Кашаниной, стр. 221-222)
4. Прорешать тренинг (прикрепленный файл)
 (сдать до 18.04)

	2. 
	Субъекты права собственности
	Учебник Кашаниной, раздел V, пункты 1, 2
Учебник Никитина §39, 42
Видеоурок
https://www.youtube.com/watch?v=gsW2-AWiB1A&feature=emb_logo

	1. Прочитать параграфы.
2. Вопросы  3, 9, 14 (учебник Кашаниной, стр. 212)
3. Вопросы 1, 5, 7  (учебник Кашаниной, стр. 221-222)
4. Прорешать тренинг (прикрепленный файл)
(сдать до 18.04)

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте shk.pochta@bk.ru 



	ЭКОНОМИКА ПРОФИЛЬ (Коротких Елизавета Александровна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Менеджмент
	1. Войти на платформу Российская электронная школа https://resh.edu.ru/
2. Зарегистрироваться как ученик.
3. Пройти по ссылке https://resh.edu.ru/office/user/link_teacher/?code=dac7eadf6da00b793cde
4. Привязать свои учетные записи к педагогу
5. Зайти в раздел 10 класс. «Экономика». Тема 15 «Менеджмент и маркетинг»
6. Изучить курс, сделать записи в тетради, выполнить тренировочные и контрольные задания (один вариант на выбор)
	В созданных рабочих группах (предприятиях) провести SWOT-анализ работы своего предприятия. Работы отправить на эл.почту не позднее 10.04.2020 г.

	2.
	Конкуренция
	1. Войти на платформу Российская электронная школа https://resh.edu.ru/
2. Зарегистрироваться как ученик.
3. Пройти по ссылке https://resh.edu.ru/office/user/link_teacher/?code=dac7eadf6da00b793cde
4. Привязать свои учетные записи к педагогу
5. Зайти в раздел 10 класс. «Экономика». Тема 10 «Конкуренция и ее виды».
6. Изучить курс, сделать записи в тетради, выполнить тренировочные и контрольные задания (один вариант на выбор)
	В созданных рабочих группах (предприятиях) провести анализ конкурентов своего предприятия на рынке г.Перми по плану: название организации, отличительная черта («фишка»), что из их деятельности мы можем внедрить в работу вашей организации. Работы отправить на эл.почту не позднее 10.04.2020 г.

	ЭКОНОМИКА БАЗА

	1.
	Предпринимательство
	1. Войти на платформу Российская электронная школа https://resh.edu.ru/
2. Зарегистрироваться как ученик.
3. Пройти по ссылке https://resh.edu.ru/office/user/link_teacher/?code=dac7eadf6da00b793cde
4. Привязать свои учетные записи к педагогу
5. Зайти в раздел 10 класс. «Экономика». Тема 11 «Формы организации бизнеса»
6. Изучить курс, сделать записи в тетради, выполнить тренировочные задания.
	Выразите свое мнение по вопросу: «Какая организационно-правовая форма бизнеса является более устойчивой на современном этапе развития общества (в условиях возникшей угрозы мирового экономического кризиса)?» Работы отправить на эл.почту не позднее 10.04.2020 г.

	ОТРАСЛИ ПРАВА

	1.
	Семейное право Российской Федерации
	1. Войти на платформу Российская электронная школа https://resh.edu.ru/
2. Зарегистрироваться как ученик.
3. Пройти по ссылке https://resh.edu.ru/office/user/link_teacher/?code=dac7eadf6da00b793cde
4. Привязать свои учетные записи к педагогу
5. Зайти в раздел 11 класс. «Право». Тема 6 «Правовые нормы института брака»
6. Изучить курс, сделать записи в тетради, выполнить тренировочные задания.
	Составить план ответа по теме «Семейное право РФ» из 3 пунктов, 2 из которых являются развернутыми.Работы отправить на эл.почту не позднее 10.04.2020 г.

	2.
	Брак
	
	

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте Korotkih.e.a@mail.ru





	Химия (Иваницкая Светлана Геннадьевна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Аминокислоты
	Параграф 17. стр. 122-127. Прочитать.
	Выполнить упр.
 1-5 стр.134 работу сдать до 10.04 


	
	
	

	


Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте:   ivanickayasv@mail.ru, вопросы в вайбер.
	Физическая культура (Иванов Алексей Дмитриевич)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Техника низкого старта, виды стартов
	
	Сделать краткое сообщение на тему «Виды стартов» Сдать до 10.04.2020

	2.
	Техника прыжка в высоту, способ "перешаг"
	
	ОРУ(Общеразвивающие упражнения)

	3.
	Прыжки в длину с места
	
	ОРУ(Общеразвивающие упражнения)

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно в группу ВК (Кадетская рота)




	                                                Литература (Подбельская Татьяна Владимировна) 

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	«Мысль семейная» в романе Толстого «Война и мир»

	Прочитать 1 том






Долг!
Образ Раскольникова и тема «гордого человека» в романе Достоевского(хар-ка героя)
Теория Раскольникова

«Двойники» Раскольникова: теория в действии.


	Дать хар-ку семьям Ростовых, Болконских и Курагиных (цитаты)
Ответ на вопрос: «В какой семье из этих вы хотели бы воспитываться и почему?»
Сдать до 17.04.20.
Долг!
Сделать хар-ку Раскольникова (письм)


Хар-ка Лужина, Свидригайлова, Сони Мармеладовой. 
Ответ на вопрос:К кому из героев ближе Раскольников и почему?
Сдать до 10.04.20.


	2.
	«Испытание эпохой «поражений и срама».

	Прочитать 1 том, анализ 2и3 части 1 тома(военная кампания в Европе)
	Хар-ка Шенграбенского и аустерлицкого сражения по тексту романа Толстого (цитаты)

	3.
	Изображение военной кампании 1805-1807 годов.

	Прочитать 1 том романа
	Найти факты истории

	
	
	
	

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте 
podbela50@mail.ru, указав Ф.И., класс




	                                                Литература (Подбельская Татьяна Владимировна) 

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	«Мысль семейная» в романе Толстого «Война и мир»

	Прочитать 1 том






Долг!
Образ Раскольникова и тема «гордого человека» в романе Достоевского(хар-ка героя)
Теория Раскольникова

«Двойники» Раскольникова: теория в действии.


	Дать хар-ку семьям Ростовых, Болконских и Курагиных (цитаты)
Ответ на вопрос: «В какой семье из этих вы хотели бы воспитываться и почему?»
Сдать до 17.04.20.
Долг!
Сделать хар-ку Раскольникова (письм)


Хар-ка Лужина, Свидригайлова, Сони Мармеладовой. 
Ответ на вопрос:К кому из героев ближе Раскольников и почему?
Сдать до 10.04.20.


	2.
	«Испытание эпохой «поражений и срама».

	Прочитать 1 том, анализ 2и3 части 1 тома(военная кампания в Европе)
	Хар-ка Шенграбенского и аустерлицкого сражения по тексту романа Толстого (цитаты)

	3.
	Изображение военной кампании 1805-1807 годов.

	Прочитать 1 том романа
	Найти факты истории

	
	
	
	

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте 
podbela50@mail.ru, указав Ф.И., класс




	Русский язык (Подбельская Татьяна Владимировна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Обобщение по теме «Самостоятельные части речи».

	Пар 49-51 упр 261
Пар 52
Пар 53-55
	Сделать упр 261, 267
Упр274
Упр 285, 287

	2.
	 Контрольный тест по теме «Самостоятельные части речи».

	Работа с учебником 
И.В.Пасичник(зад.№11-13 стр 116-139)
	Выполнить тест –вариант№1 (учебник 
И.В .Пасичник)
Сдать до 10.04.20.

	3.
	Работа над ошибками.

	Повтор правил
	Повторить правила написания самостоятельных частей речи

	
	
	
	

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте 
podbela50@mail.ru, указав Ф.И., класс




	ИСТОРИЯ Дубова Елена Васильевна
	

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Эпоха Петра Первого
	Внутренняя политика Петра Первого прочитать,знать
	ЭССЕ: «ИТОГИ ПЕТРОВСКИХ РЕФОРМ»
Сдать до 10.04.2020

	2.
	Эпоха Петра Первого
	Внешняя политика Петра Первого прочитать,знать
	ВЫУЧИТЬ 15 ДАТ НА ВЫБОР ПО ТЕМЕ
Сдать до 10.04.2020

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте elvasna@yandex.ru  

	



 
	ОБЩЕСТВОЗНАНИЕ  Дубова Елена Васильевна
	

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Политика и власть. 
	Глава 6 прочитать,знать
	ВЫУЧИТЬ 15 ТЕРМИНОВ НА ВЫБОР ПО ТЕМЕ «ПОЛИТИКА»
Сдать до 10.04.2020

	2.
	Гражданское общество и правовое государство. Выборы. 
	Пар 20-24 прочитать,знать
	ЭССЕ : «Участие граждан в политической жизни страны»
Сдать до 10.04.2020

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте elvasna@yandex.ru  

	



	ГЕОГРАФИЯ (Боровик Анастасия Владимировна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Мировая электроэнергетика
	видеоурок https://youtu.be/fzYq2aUZyuI

написать конспект в тетрадь 
	на контурной карте отметить крупнейшие ГЭС, ТЭС, АЭС мира, страны с альтернативной электроэнергетикой

Отправляется фото работы

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте anaborovik@gmail.com 
срок сдачи всех работ в электронном виде 19.00 10.04.2020

Для тех у кого нет интернета работы сдаются в письменном виде и тесты решаются в классе на первом уроке после выхода с карантина.





	АЛГЕБРА (Калинина Елена Васильевна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Комбинаторика
	Просмотреть видео уроки
Урок 1.  Общие правила комбинаторики. https://www.youtube.com/watch?v=AscXvFV-07g
Урок 2. Размещения с повторениями
https://www.youtube.com/watch?v=6CLMqZZmcqs
Урок 3. Размещения без повторения. Перестановки
https://www.youtube.com/watch?v=uwxssbKLRqQ
Урок 4. Сочетания
https://www.youtube.com/watch?v=6adYmui7RVA
Урок 5. Общая схема решения комбинаторных задач
https://www.youtube.com/watch?v=XT2dG945Aig
Урок 6. Решение комбинаторных задач
https://www.youtube.com/watch?v=CTGs2nYhu6I
	

Составить конспект
 каждого 
урока: 
выписать теорию,
разобрать письменно примеры.
Сдать  07.04.20 в ВК

	2.
	Теория вероятностей
	Просмотреть видео уроки 
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 1. Эксперимент с конечным числом исходов. Кл. опред. вероятности
https://www.youtube.com/watch?v=rmTPcnWA2y8
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 2. Классическое определение вероятности. Решение задач
https://www.youtube.com/watch?v=33CoRuDFmyA
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 3. Статистическое определение вероятности
https://www.youtube.com/watch?v=cvaf1zDxOQQ
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 4. Геометрическая вероятность
https://www.youtube.com/watch?v=pT3-2ciHpko
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 5. Геометрическая вероятность. Решение задач
https://www.youtube.com/watch?v=CjT1LFF14iU
	Составить конспект
 каждого 
урока: 
выписать теорию,
разобрать письменно примеры.
Сдать до 09.04.20 в ВК

	3.
	Теория вероятностей
	Просмотреть видео уроки 
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 6. Условная вероятность
https://www.youtube.com/watch?v=2A7tgCQEkfo
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 7. Условная вероятность. Решение задач
https://www.youtube.com/watch?v=xutENRRIe2A
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 8. Формула полной вероятности
https://www.youtube.com/watch?v=d5-Jc4D64g8
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 9. Формула полной вероятности. Решение задач
https://www.youtube.com/watch?v=cRrqhWdypcs
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 10. Формула Байеса
https://www.youtube.com/watch?v=DXgT8xL02v4
	Составить конспект
 каждого 
урока: 
выписать теорию,
разобрать письменно примеры.
Сдать до 10.04.20 в ВК

	4.
	Теория вероятностей
	Просмотреть видео уроки 
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 11. Формула Байеса. Решение задач
https://www.youtube.com/watch?v=dRWZAkaVOSI
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 12. Независимые события
https://www.youtube.com/watch?v=voSLxryV_kw
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 13. Независимые события. Решение задач
https://www.youtube.com/watch?v=UKzMFJkvSVk
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 14. Схема Бернулли
https://www.youtube.com/watch?v=C8UJ1g-Foxo
ОСНОВЫ ТЕОРИИ ВЕРОЯТНОСТЕЙ Урок 15. Схема Бернулли. Решение задач
https://www.youtube.com/watch?v=C8kzSkVLgZY
	Составить конспект
 каждого 
урока: 
выписать теорию,
разобрать письменно примеры.
Сдать до 12.04.20 в ВК

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно в ВК. 



	[bookmark: _GoBack]ГЕОМЕТРИЯ (Калинина Елена Васильевна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Повторение планиметрии.
	Просмотреть видео урок. 
Математика | ВСЯ ГЕОМЕТРИЯ 9 класса в одной задаче
https://www.youtube.com/watch?v=OpplfbrFsYM

	Разобрать письменно задачу. Вспомнить/
Выучить все формулы. 

	2.
	Теорема о трёх перпендику-
лярах. 
	Просмотреть видео уроки 
1)Теорема о трех перпендикулярах. Задача 
https://www.youtube.com/watch?v=_r9TPkR5LHw
2)Задача 1.
https://www.youtube.com/watch?v=vKqo5yhNWRw
3) Задача 2
https://www.youtube.com/watch?v=-MPwTyehKNc&t=307s
3)Задача 3
https://www.youtube.com/watch?v=KFzKyzULZQk

	Знать  хорошо теорию.
Письменно разобрать задачи из всех уроков.
Сдать до 11.04.20 в ВК

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно в ВК.
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Mpeaucnosue

JdupgakTUYecKHe MaTepuainl [0 Kypcy aareOpel X HayaJ MaTeMma-
THYECKOI'0 aHaJu3a CoAep)XaT 45 caMOCTOATENbHBIX U 7 KOHTPOJb-
HBIX paboT B UeThIpeX BAPHUAHTaX, & TaK)Ke TeCT AJIA CAMOKOHTPOJIS
B ABYX BapuaHTax. Ko BceM BapuaHTaM KOHTPOJIbHBIX paboT u K Tec-
Ty MMEIOTCHA OTBETHI.

Copzep)xaHue AUAAKTHUYECKHUX MATEPHAJIOB TOJHOCTHIO COOTBET-
ctByeT yueOHUKY aBTopoB C. M. Hukoabckoro u gp. cepun «MI'Y —
mkoye» anA 10 Kiaacca ¥ gomosiHAgeT yueOHUK 6GoJiee CIOKHBIMHU 3a-
HNaHUAMH, HEOOXOZUMBIMU AJIA pPaboTHl B KJaccax, HalleJIeHHBIX Ha
MIOATOTOBKY ydalluxcd B By3. JlupgaKkTHUecKHe MaTePHaJbl MOYKHO
HMCIIOJIb30BATh B KJjacce M JoMa Ipu pabore mo Jo6GbIM yueGHUKaAM,
a TakKe IJIA caM0ooOOpa3oBaHHUS.

B pasgesne I kHuru gaHbl IpUMepHl BHIIIOJHEHUA 3aJaHUM, aHAIO-
THYHBIX 38JaHUSAM U3 KaXXJA0H caMocTosiTelbHOM paGorhl. IIpu aTtom
o0pasunl JaHbl He JJIs BCeX 3afaHMil U He IIOBTOPHAIOT 3aJaHUA CaAMO-
CTOATENBHOM paboThl, HO paboTa ¢ HUMHU CYIECTBEHHO IOBBICHT pe-
3yJIbTATUBHOCTHL BBLINOJHEHHUS CAMOCTOSITeJIbHBIX PaboT U ycBoeHHe
TeMbI B I[€JIOM.

Marepuansl AJA DOATOTOBKM K CAMOCTOATEJNbLHBIM paGoTaM co-
IepaKAT MoApPoOHEIe OO'bSICHEHNA pellleHuii 3aJaHuil, TAK KaK HUMEIOT
1eJbI0 00'bsiCHEHHE BHIODAHHBIX CIIOCO00B AeiicTBuii. A odopMiIeHHUS
pelleHn ydyauiuMHUCsa MOTYT OBITh KPATKMMH, B HUX, KaK IPaBHJIO,
MIPONYCKAIOT KOMMEHTAPHH IPH BBLINOJHEHUHM PABHOCHJIBLHEIX IIpPeo6-
pasoBaHUI ypaBHEHUH WM HepaBEHCTB.

TeMbl, OTMeUeHHEBIE B AUSAKTHUYECKUX MaTepHajaax 3Be3J0UYKOi, He
ABJAIOTCA 00s3aTeJLHBIMU AJI M3yUeHUs B 00IeoOpasoBaTesIbHOM
kjacce. OHM OXBaATHIBAIOT IIPOIPAMMY YIJIYyOJI€eHHOTO M3YyUeHUA MaTe-
MaTUKU (IpoduABHBIX KJaccoB). Tak Kak mo ydyeGHMKaAM CepHH
«MTI'Y — mkosie» BOIIPOCHI, CBA3aHHBIE C HEPABHOCHJILHBEIMH IIPeod-
Pa3soBaHUSIMU YPaBHEHUII U HepaBeHCTB, OTHeceHbI B 11 KJiacc, TO qu-
JaKTUyeckue marepuainl Ans 10 Kigacca, KpOMe PAIlMOHAJIBHBIX U
MIPOCTENIINX IMOKA3aTeNbHBIX, JOrapu@MUYECKUX U TPUIOHOMETDH-
YeCKHX YPaBHEHHUI M HepaBEHCTB, COAEPXKAT 3aJaHUS HA IPHMeEHe-
HUe 3aMeHbl HEU3BECTHOTO, YTO II03BOJISET PEHIATH JOCTATOYHO CJIOMK-
HbIe 3aJa4yd, He IPUMEHSAS CJOXKHBIX OOLIMX METOAOB pelleHHUudA
(nmepexon K ypaBHEHHUIO-CJIEACTBHUIO U IIP.).

IlepBrie caMocTosiTesIbHBIE PAaGOThHI HalleJIeHbI HA MOBTOPEHHE U
CHCTeMaTHU3AaIlHUI0 U3YUYEeHHOro B AeBATHJeTHel mikose. IlpeanoskeH-
Hble PaGOTBHI MOTYT HCIIOJB30BATBCSA KaK OOydalounue CaMOCTOATENb-
HBle paboThHl AJIA KJIACCHOH MM AoMaluHe# paboTel. JIloOble U3 camo-
CTOATEJbHBIX PaboT yYHUTENh MOXKET KUCII0Jb30BATh AJISA KOHTPOJA HAa
ormeTKy. Ho mpu sTom ciiegyeT ydecTh, YTO MHOTHE CAMOCTOSATEJb-
Hble paboThl ¥ BCe KOHTPOJIbHEIE Pab0oThl U3OKITOUHH 0 06BeMy. ITo-
3TOMY IpeAInojaraeTcd, YTO Y4YHUTeJb CAMOCTOATEJbHO OTOeper U3
HUX YacTh 3aJaHUil C y4eTOM YDPOBHfA IIOATOTOBKHM YYalIUXCHA IO
IpeAMETY X BpeMeHH, OTBOJMMOI'O HAa BBHINMOJHEHHEe PabOTHI.

Crnenyer ydecTb, UTO HEKOTOphIe 3aganud BapuauTos III u IV He-
CKOJIBKO CJIOJKHEe COOTBETCTBYIOUIUX 3agaHuil BapuaHToB I u II. Tak
KaK B KJIaccax C yriay6JeHHBM H3YYeHUEeM MATEMATUKHA KOHTPOJIbHBIX
pabor noskHO GBITH 0OJIBIIE, YEM B KJjacce, paboralomieM o o61ieos6-
pasoBaTeJbHOI mporpamMmme, TO OTJeJIbHbIE CAMOCTOSTEJIbHbIE PaGOTHI,
OTMeUYeHHBbIe 3Be3N0YKaMH, MOXKHO IIPOBECTH KAK KOHTPOJIbHEIE PAOOTHI.
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paspen |

Marepuansl ans NOAroToBKM
K CaMOCTOSITeNIbHbIM paboram

1. llencTtBuTenbHbie Yucna

HanmoMHuuM npaBuJio mepeBoja MEPUOAUUYECKON JeCATUUHOMN
Apo6u B OOBLIKHOBEHHYIO.

s Toro utobbl 3amucaTh NEePUOSUYECKYIO AECATUUYHYIO
Ipo6b B Buie OObIKHOBEHHOII ApOOM, HAAO B YUCJIHTEJE 3aIlH-
CcaTh PA3HOCTH YMCJIA O BTOPOroO IEPHUOLa U YMCJa OO IIEPBOro
mepuojsa, B 3HaMeHaTeJIe 3allUCATh CTOJIBKO AEBATOK, CKOJBKO
nudp B mepuojie, U IPUNUCATL K HUM CTOJBKO HYJIeH, CKOJIBKO
nudp MeXxXIy 3aIATOi U MNEePBBHIM II€PHUOAOM.

IIpumep 1. 3anuineM HmepHUOAUYECKYI0 NECATUUYHYIO NPOOH
B Buje OOBIKHOBEHHO#: a) 2,1(45); 6) 0,00(3); B) 0,(7).

Pemreaue. a) O6o3nauum x = 2,1(45) = 2,14545..., Torma
2145 — uwucjyo xo BTOpOro mepuoga, 21 — uucjao A0 IMepBOro
nepuoja, B nepuoge 2 nudpsnl, MeXKAY 3aIsTOH U IEePBLIM IIe-
puozom 1 nudpa. IlosTomy mo mpaBusay umeeM

o 2145-21_ 2124 118
990 990 55

0) 0603Hang x ;— 0,00{3) = 0,00333..., Torga mo IpaBUJIY

nmeemx=3—=—=—.
900 900 300

B) O6GoszHauum 7x =0,(7)=0,777..., Tormpa mO MNPaBUIYy

9 9’
118 1 7
Otser. a) —; 6) —; B) —.
55 300 9
IIpumep 2. Haiinem Bce meificTBUTENBbHBIE UYUCIA X, OJISA
KasKJ0ro M3 KOTOPHIX CIPABEAJMBO DaBEHCTBO |X +4|= 2.
Pemeane. Moayap pasHocTu unces X U —4 3aJaeT paccTosd-
HHUe MeXXAay Toukamu x u —4. M3o6pasdumM Ha KOOPAUHATHOM
ocu TOUuKy —4 (puc. 1), Torga MCKOMOe 4YMCJIO X, TaKOe, UTO

HMeeMm x =

-2 + 2 -2,5 + 2,5
N\ N\ - N\ X\ %
-6 -4 -2 X -1 1,5 4 x
Puc. 1 Puc. 2





|x - (—4)| = 2, ynaneno ot Hee Ha 2 eAMHMIEI, T. €. WIK X = —6,
unu x = —2.
Orser. —6; 2.

IIpumep 3. Hailinem Bce nmelicTBUTENBHBIE YMCIA X, IJA
Ka)XOr0 U3 KOTOPHIX CIIPaBeJIMBO HepaBeHCTBO |2x — 3|> 5.

Pemienne. JlaHHOe HEPaABEHCTBO IIEPENHIIEeM B BHUAE
|x - 1,5|> 2,5. Mogyas pasnoctu uucen x u 1,5 sanaer paccro-
sSHUe MeXXAy Toukamu X u 1,5. Mso6pasumM Ha KOOpAHMHATHOMN
ocu TOUKy 1,5 (puc. 2), Torga UICKOMBIE YUCJA X NOJIKHEI OLITh
yaaJieHbI OT Hee Ha paccToAHue, Oojbllee ueM 2,5 eIMHUIIBI,
T. e. wiau x < —1, nau x > 4.

Otser. (—oo; —1) U (4; +00).

2, Npumenenune popmyn
COKPOALLEHHOr0 YMHOXEeHUs

HanmomuuM (HOpMyJBI COKPAILIEHHOTO YMHOXKEHUS MHOIO-
YJIEHOB:

(x+y)? = 2%+ 2xy +y5
(x - y)? = x*~ 2xy +y*
(x+y)% = x®+3x%y +3xy®+y?
(x - y)° = x*- 3x’y + Bxy® -y
(x - y)(x +y) = x* -y
(- Y’ +xy +y?) = x° -y
(x +y)(x2— xy +y2) = x3+y3.
IIpnmep 1. Beruucium 3HaYeHHe MHOTOWIEHA X2+ 2xy + y2
npu x=-59,7, y = 52,7.

Pemenne. Tak kak x>+ 2xy +y?=(x+y)%, To mpm x=
=-59,7, y = 52,7

x? + 2xy +y? =(-59,7 + 52,7)? =(-7)? =49.
OTtser. 49.

Ipumep 2. U3 muorounenos A = 3x% + 2x + 5 u B = 3x% —
—3x + 5 cocraBieHo Bripaxcenue P = A% — 34%B + 34B? - B3.
Haiinem snauenue BbipaxeHuss P(x) nmpu x = 0,2.

Pemenne. P(x) = A% - 34%B + 34B? - B® = (A - B)® =
=((8x%+2x +5) — (3x%— 3x +5))% = (5x)% = 125x5.

Ecnu x = 0,2, To P(0,2) = 125 - (0,2)> = 125 - 0,008 = 1.

Otser. 1.





3. KsapparHoe ypasHeHue.
®opmynul Buera

ax? +bx+c= 0, a # 0 — kBagpaTHOe ypaBHEHUE,
D =b" — 4ac — OUCKPUMHUHAHT 3TOTO YpPaBHEHUH.

1) Ecniu D > JQL TO ypaBHEHUHE HMeeT JABa Pa3JUYHBIX

-b+t+D "
KODHA X) o= 2—; KBaJIPATHBIN TPEXUJIeH PaCKJIaALIBaeTCsd
a

Ha JUHEHHbIe MHOXKHUTENN: ax> + bx + ¢ = a(x — xl)(x x,).
2) Eciu D=0, To ypaBHeHUe MeeT eAUHCTBEHHBIH KOPEeHb

-b
x0:2— (roBopsAT ele, YTO KOPHU ypPaBHEHUSA COBIIAJLAIOT);
a

KBaJ[PAaTHBIM TpeX4YJIeH pacKJIaJLIBAeTCs Ha JUHENHBIe MHO-
KUTeIU: ax” + bx + ¢ =a(x — xy)°.

3) Eciiu D < 0, To ypaBHeHUe He HUMeeT JAeHCTBUTEJIbHBIX
KOpHel, KBaApaTHBIN TpeX4JieH ax? + bx + ¢ Hexbas pasJo-
KUTH Ha JMHEHHbIe MHOMKUTEJIN.

IIpumep 1. Pemtum KBajpaTHOE ypaBHEHUE
x? +12x — 45 =0.

Pemenne. D = 122 — 4 - (-45) = 144 + 180 = 324.

_-12+4324 _ -12+18
Xy, 2= = >
2 2
OTtser. —15; 3.

Tetz)pema Buera. Eciu npuBeneHHOe KBaApaTHOE ypaBHe-
HUe x° + px + ¢ = 0 uMeeT ABa AefCTBUTEJBHBLIX (Pa3JIMUYHBIX
WUJIM COBIABIIMX) KOPHA X; U Xy, TO Xy + Xy = —P, XXy = ¢.

O6paTtnaa teopema Buera. Eciu uucma x; U X, TaKOBHI,
YTO X, + Xy =—P, X;X5 = ¢, TO ITH YUCJIA ABJIAITCA KOPHAMHU
ypaBHeHUsa x° + px +q=0.

@opMysBl X; + Xy = —p, X{X, = Ha3bBIBAIOT (GHOPMyJaMHu
Buera nyis mpuBeieHHOIO KBaJPATHOrO ypaBHEHUS.

I1a KBagpaTHOrO ypaBHEHUA ax® + bx + ¢ =0 (a # 0) pop-

b c
myael Buera umeror Bug x, +x,= ——, X, X,= —.
1742 o’ 12T,

1=-15, x,=3.

IIpumep 2. Pemuum KBagpaTHOe yYpaBHEHUE
- 2005x + 2004 =0.

Pemrenue. 3ameTum, uTo yucJo 1 ABJISETCA KOPHEM JaHHO-
IO KBAJPATHOTO YDABHEHMUS, TAK KAK 12 - 2005 - 1 + 2004 = 0.
Bropoit kopeHs HalizeMm, moab3ysachk dopmysamu Buera.

Tak kak x,x, = 2004 u x; =1, T0 x, = 2004.

Otser. 1; 2004.





IIpumep 3. Eciim kBagpaTHOe ypaBHEHUE x2-13x+2=0
UMeeT KOPHU X; U X,, TO, He BBIYMCJIASA UX, HAWeM 3HaYeHUe

YHCJIOBOI'O BBIPDaAXKeHHUA xlxz + xlxg

Pemenue. Tak xak D=132-4.2>0, 10 ypPaBHEHUE MMe-
€T IBa pas3IuYHbIX nenc'an'reJmme KOPHA X, U X,. Ilpume-
HAA ¢opmyasl Buera, moayuyum x1x2+ xlxg— XXy - (X7 +x5) =
=2-13 = 26.

OtBer. 26.

4. Anre6bpanueckue apobu

3 2

-2x°-5x+6
Mpumep 1. a) CokpaTuMm ApO6H — .
puvep ) P AP x¥-6x2+11x -6

0) Haiinem 3HaueHHe MOJIYUEHHOH IIOCJIe COKpAaIlleHUus APO-
6u mpn x = 1.

Pemenne. a) Ilpu x = 1 ymcauTenr U 3HaMeHaTeJab JpPoOu
obpaimaoTcsi B HYJb. JTO O3HAUAeT, UTO HUX PAa3JIOKEeHUe Ha
MHOYKUTEJNI! COAEPKUT MHOMXKHUTENb (x — 1).

Pa3moXuM YHCIANTENh W 3HAMEHAaTeJdb JpoOM Ha MHO-
SKUTEJIN:

2 -2x% -B5x+6=x-x*-x2+x-6x+6=

=x®(x-1)-x(x-1)-6(x-1)=(x - 1)(x®> - x - 6) =
=(x - 1)(x - 3)(x + 2);

2 -6x2+11x-6=x%-x2-5x2+5x +6x — 6 =
=x%(x-1)-5x(x—1)+6(x — 1) =(x — 1)(x? - 5x + 6) =
=(x - 1)(x - 3)(x - 2).

Teneps cokpaTuM APOOH:
x3—2x2—5x+6=(x—1)(x—3)(x+2)=x+2
B-6x°+11x -6 (x-1D(x-3)(x-2) x-2

x+2
x -2

=-3.

6) Eciu x =1, To

Orser. a) 6) -3.

IIpumep 2. a) 3anumiem B Buae ApPoOU BhIpa’KeHUe

1 + 1 + 1 )
(x-Dx x(x+1) (x+1)(x+2)

0) Haiiznem 3HaueHue moaydyeHHOH# apo6u mpu x = 0.





Pemeaue. a) IIpeacraBumM Ka)XAyI0 KU3 JaHHBIX Apobeit
B BHJe PA3HOCTH U YIPOCTUM IIOJYYEHHYIO CYMMY:

L S S 1 2(1 -l)+
(x-Dx x(x+1) (x+D(x+2) x-1 x

+ 1 1 + 1 1 _ 1 _l_'__l__
x x+1 x+1 x+2 x-1 x «x
1 1 1 1 1 3

x+1 x+1 x+2 x-1 x+2 (x-1x+2)

6) Ecn x = 0, To ——— = _1,5.
(x-1)(x+2)
OTger. a) ——-—3—-——; 6) —-1,5.
(x —1)(x +2)

5. PauuoHanbHbie ypPaBHEHMUS

2
x“-4
Ilpumep 1. Pemium ypaBHeHue ————— = 0.
x°—-x"-4
Pemrenne. Haiinem 3HaueHUs X, MIPU KOTOPBIX YHCJIUTEJD
Ipo0u paBeH HYJIIO:

*-4=0, x,=2, x,=-2.

Hpn x, = 2 3HaMeHAaTeJb ApoGn obpamjaercd B HYJb:
2°-22_-4=0, a npu x,=-2 HeT, CIENOBATEJHHO, —2 —
€IUHCTBEHHBIHI KOpEeHb NJAHHOTO YpaBHEHU.

Orsert. -2.
2x + 2 + Tx-11
x+3 (x+3)(x-5)
Pemenne. IlepeHecem Bce ujieHbI ypaBHEHUs B JIEBYIO YaCTh

U II0CJIe TpUBeAeHUus1 Apobeil K o0leMy 3HaMeHaTeJ 0 IIeperu-
1IeM ypaBHeHHUE B BHUJE

IIpumep 2. Peminm ypaBHeHUe

x’+x-6

T = 1
(x + 3)(x - 5) (1)

Haiinem 3HaueHuUs X, NPU KOTOPBIX YHUCJIUTEJIbL APOOU
B ypaBHeHuu (1) paBeH HYJIIO:

Z+x-6=0, x,=-3,x,=2.
IMpu x,=-3 sHamenarenb (x +3)(x — 5) Apo6u B ypaBHe-
Huu (1) oGpamaerca B HyJIb, a IPU X, = 2 HET, CJeJ0BATEJIbHO,

2 — eQUHCTBEHHBI KOPEHb JAHHOI'0 YPaBHEHU.
OTtser. 2.





6*. 3ameHa Heu3BECTHOro NpU peLueHuH
PALMOHANbLHBIX YPABHEHUWA

IIpumep 1. Pemum ypaBHEeHUE
(13x +29)% - 19(13x + 29) + 48 = 0. (1)

Pemenne. OGosnauuB t=13x+ 29, mepenuiieMm ypaBHE-
Hue (1) B Buge
t2-19t+48=0. 2)

YpaBHeHnue (2) umeer ABa KOpHA t, =3 u t,=16, moaro-
My Bce KODHH ypaBHeHHusA (1) ABISAIOTCA KOPHAMHU ABYX ypasB-
HEeHUU:

1) 13x+29=3, u 2) 13x+29=16,

13x=- 26, 13x =-13,
x,=-2 x, =-1.
OTtser. -2; —1.
IIpumep 2. Pemum ypaBHeHUe
(x% +6x)% + 2(x + 3)2=81. 3)
Pemenue. Ilepenumiem ypaBHeHue (3) B Buje
(2% +6x)% +2(x% + 6x) - 63 =0. (4)

OGosHauuB ¢t = x° + 6x, nepenunieM ypaBHeHue (4) B Buje
t2+2t-63=0. (5)

YpaBHenue (5) umeer ABa KOpHA t;=-9 u t,=7, moaro-
My Bce KOPHH ypaBHeHUdA (3) ABIAIOTCA KOPHAMHM ABYX ypaB-
HEHUI:

1) x2+6x=—9, " 2) x2+6x=7,
x2+6x+9=0, x2+6x-T7=0,
x,=-3; x,=1, xg=-T.

OtBer. —7; -3; 1.

IIpumep 3. Pemium ypaBHeHUe

2 _ _ 2 _
ki ek SR IAE Sk SR} (6)
x“+x-4 x°-3x -2
x2-3x -2
Pemrenue. O603HauuB t = —————, IepenuileM ypaBHe-
x“+x -4

Hue (6) B Buge
t+f+4=o. (7
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YpaBHenue (7) uMeeT eAMHCTBEHHBIN KOPeHb t,=—2, II03TO-
My BCe KOPHHU ypaBHeHUA (6) ABIAAIOTCA KOPHAMU yPaBHEHUS
X

-8x-2 _ _ 5 _g
— = —2, KOTOpOe UMeeT ABa KOPHA X;=— — U X,=2. Cje-
x“+x-4 3

JNOBAaTeJILHO, U ypaBHeHUe (6) uMeeT TOJIBKO JBa KOPHA X; U X,.
OTBer. — g; 2.

7*. MlokasarennCcrBO YMCNOBbIX HEPUBEHCTB

IIpumep 1. Joxaxkem, UTO AJIA JHOOOrO AEHCTBUTEIHLHOTO
2
YycJia X cIpaBefIIBO HEPABEHCTBO x*—4x*+5>0.
JlokaszareabcTBO. BriiesuM MOJIHBIA KBaapar:

x4 +5=xt-4x?+4+1=(x?-2)%+1.

Tak xakx (x2 - 2)2 2 0 gnsa 060ro AefCTBUTEJIBHOTO YHCIA X,
al>0, To (x2—2)2+1 >0, rT. e. xt-4x’+5>0 IJIsa 100010
IeMCTBUTEJNBHOrO YMCJIa X, YTO U TPeOOBaJIOCh AOKAa3aTh.

IIpumep 2. HokakeMm, 4TO AJIs JIOGOro AEHCTBUTENIBHOTO

1
YycJia X CIIPaBeAJIMBO HePaBEHCTBO x*-b5x+ P — 2 -5,
X"—ox +

JdoxasareancTBo. [IpubaBuB K 06euM yacTAM HepaBeHCTBA
YuCJI0 7, MOJYYUM HEePaBEHCTBO
1

x2—5x+7+2—/
x“=5x+ 7

1)

s mokasaTelbCTBA HCXOJHOI'O HEPABEHCTBA HOCTATOYHO
JAOKAa3aTh CIIPABEAJINBOCTH HepaBeHCTBaz(l). Tak kaxk guUcCKpu-
MHMHAHT KBaJpaTHOro TpexujeHa A =x“-5x+ 7 oTrpunarenb-

HBIN U KO3 PUIIMEeHT IpuU x? MOJIOXKUTEJNbHEINH, TO A > 0 nnsa
J1000T0 AeMcTBUTENBLHOro uuciaa x. Ho aas jaro60ro II0JI0MXKU-

1
TeJIbHOTO A cIpaBeAJIMBO HEPaBEHCTBO A+Z> 2, TO3TOMY

cIpaBeAJIUBO HepaBeHCTBO (1), yTO u TpebGOBAJNOCH AOKA3AaTh.

IIpumep 3. [okakeM cnpaBeAJHUBOCTh HepaBEHCTBA

135 9 1
2 46 100 10
HJokazareascTtBo. O6o3Hauum A = 1,35, cee t ﬂ;
2 46 100 % 4 @ 100
==.=.=. vo.o—. Tak kak l<g, §<é, §<§, ,
3 56 7 101 2 3 4 5 6 7





99 100
100 101’ ) ,
_1.2-3-4-5-...-99-100 _ 1<L=(_1_),T0A2<(116)‘

To A <B. Tak kak A > 0, TO A% < AB. Tak kak

2 3:-4-5-6-...-100 - 101 101 100 (10

Orcroga, yuuteiBasd, utTo A > 0, moaydaem A < i, 4TO M Tpe-
00BaJIOCH ITOKAa3aTh. 10

8*. Metoa mareMaTM4YeckoW MHAYKUMUM

Hpumep 1. ,I[orcaxceM METOJOM MAaTeMaTHU4YeCKOM HHAYK-
nun, uro 32" 1+ 5" nenurcs ma 4 anm M0O6OrO HATYpAIb-
HOro 4ucJa n.

HJokazaTeabcTBo. O603HauuM A(n)=

1) A(1)=3+25=28 — penutcsa Ha 4.

2) Ipegnonoskum, uro A(k)=3%F"145F+1
U goKakem, uto A(k+ 1) nenurcsa ua 4.

A(k+ 1)=32k+1+5k+2=32k—1+2+5k+1+1=
=9.3%k"1,.5.5%*1=-4.3%-1,5. A(k).

Tak Kak, 10 HalIeMy IpeANIONOXKeHnIo, A(k) genurcs Ha 4,
T0 5 - A(R) nenurca Ha 4. Ciaaraemoe 4 - 3% =1 roxe penures
Ha 4, Mo3TOMY M cymma, paBHada A(k+ 1), geanrcsa Ha 4.

CoryilacHO IPUHIMIY MAaTeMAaTHUYECKONH MHAYKIIMU 3TO O3HA-
YyaeT, YTO BeIpakeHue A(n) meaunrtca Ha 4 niaa aoboro HaTypa-
JILHOT'O YHCJIAa N, YTO U TPeGOBAJIOCH JOKA3aTh.

32n—1 +5n+1

JeauTca Ha 4,

IIpumep 2. [Joka)xeM METOAOM MATEMATUUYECKOM UHAYKIIUU,
YTO IJIsI JIFOOOT0 HATYPAJIBbHOTO YHCJIA N CIPAaBENJINBO PABEHCTBO
1 1 1 n
— t—— ...+ = .
1-5 5.9 (4n-3)4n+1) 4n+1

JdokasareascTBo. O603HAUUM

A) = -+ 1 4.+ 1 . B(n)= —"—.
1-5 5-9 (4n-3)4n+1)’ 4n +1
1) PaBenctBo A(1)=B(1) BepHO, TaK KaK —— = ———,
1-5 4+1
2) Ak +1) - A(k) = L+,,,+___1__
1 -9 (4k - 3)(4k + 1)
1 1
+ +.i
(4k+1)(4k+5) (1 5 5- 9 (4k - 3)(4k + 1)

T 4k + 1)(4k + 5) 1)(4k +5)
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E+1  k =(k+1)(4k+1)—k(4k+5)=

B(k+1)- B(k) =

4k +5 4k +1 (4k + 1)(4k + 5)
_ 4K*+ 5k +1- 4k* -5k _ 1
(4k + 1)(4k + 5) (4k + 1)(4k + 5)

CnenoBatennno, A(k+1)— A(k)=B(k+1)- B(k), nostomy
BepHO paBeHCTBO A(k+1)—- B(k+1)= A(k) - B(k).

3) Ilpeamonoxum, uto A(k)=B(k), Torma u3 crnpaBenjiu-
BOCTH IIOCJIEJHEI'0 PABEHCTBA CJIEAYyeT, 4YTO CIIPABEAJIMBO pa-
BeHCTBO A(kR+1)=B(k+1).

CorJyiacHO MPUHIUIIY MATEMATHYECKOM MHAYKIIUU 3TO O3HA-
yaeT, YTO paBeHCTBO A(n)= B(n) BepHO AJisa J1000r0 HATypaib-
HOI'0 YHCJIa N, YTO U TPebGOBaJIOCH HOKAa3aTh.

9. MepecTaHOBKKM, pPa3MeELLeHUS, COYETaHUNA

IIpumep 1. CKOJILKO MeJIOAUII MOYKHO CHII'PATh U3 YETHIPEX
Pas3JINYHBIX HOT?

Pemenne. Yucno cmoco6os paBHo P,=4-3-2-1=24.
B camom pgesie, mepByI0 HOTY MOKHO BBIODATH M3 YeThIPEX
HOT 4YeThIPbMs cIoco6aMH, BTOPYIO — M3 OCTaBIIHUXCS Tpex
TpeMsa cmocobaMu, TPeThbi0 HOTY MOXKHO BBIOpaTh U3 ABYX
IBYMS criocob0aMH, YeTBEPTYIO HOTY MOXKHO BhIOpATh U3 OJHOMU
OIHUM CIIOCOOOM, a BCe YeThIPpe HOTBI MOXXHO BBHIOPATH
4.3:.2.1=24 cunocob6amMu, T. €. U3 YETHIPEX PA3JIUYHBIX HOT
MOJYKHO ChIrpaTh 24 MEJOAUH.

Orser. 24.

IIpumep 2. CKOIBKO MEJOAUI MOXKHO CBITPATH U3 YEeTHIPEX
HOT, BRIOpAaHHBIX 0e3 IIOBTOPEHUA U3 CeMHU 3aJaHHBIX Pas3jindy-
HBIX HOT?

Pemrenne. Yucio croco60B paBHO A? =7-6-5-4=840.
B camom gesie, mepBYI0 HOTY MOJKHO BEIODATH U3 CEMHM CEMBIO
cnoco6aMu, BTOPYI0 — M3 OCTABIINXCS IIIECTH IIECThIO cIiocoda-
MH, TPETbI0O HOTY MOYKHO BBIOpPATh U3 OCTABIIUXCA IIATHU MATHIO
crrocob6aMu, YeTBEPTYIO HOTY — 4YeThIPbMs cnocobaMu, a Bce ue-
ThIpE HOTBHI MOYKHO BBIOpaTh 7 - 6 - 5 - 4 = 840 cnoco6amu.

Oteet. 840.

IIpumep 3. CKOIBKO MOXKHO ChIrPATH AKKOPAOB M3 YETHIPEX
HOT, BHIOPAHHBIX U3 CEMU 3aJaHHBIX PA3JIMUYHBIX HOT?
7:-6-5-4 - 35
4.-3-2-1
B camom pene, MCHOJIb3ys YETHIPE PA3JHUYHBIE HOTBI, MOXKHO
CBHITPATh A# mesonuii. Tak kKak B akKopje 4eThIpe BLIOpaH-

Pemenne. Yucio crmocoG0B paBHO C‘71=
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Hble HOTHI 3ByYaT OJHOBPeMEHHO (T. €. MOPANOK BBIOPAHHBIX
HOT He HUTrpaeT POJIh), TO HCKOMOE YHCJIO AaKKOPAOB MEHLIIE
yucyaa menoauii B P, pas. Torga uckomoe 4KuCJI0 aKKOPAOB pPaB-

A4
HO —- = M ITO U €CTh YHCJIO C; =35.

B 4.3.2.1
OTBeT. 35.

IIpumep 4. CKoOJIbKMMH cIocob0aMu MOKHO M3 UYeThIpex
oHUIIepOB U IIECTH COJIZAT COCTABUTH ABA MATPYJs U3 ABYX
ouILIEepOB U TpexX coJaaT?

Pemenne. [Iyia pelieHNs 3agadyu JOCTATOYHO OIIPEJEJIUTH
YHCJIO CIIOCOOOB COCTABJIEHUS OJHOTO MATPYJIsd, TaK KaK OCTaB-
muecsi opuLEePH U CONAATHI COCTABAT BTOPOM matpynab. Vcko-
MO€ YHCJIO CIIOCOO0B PABHO IIPOM3BEAECHUIO YHCJIA CIIOCOO0B BEI-
OpaTh ABYX OQHULEPOB U3 tle'rmpex (Cz) M 4YHucJa CIocoOoB
BLIOPATH TPeX COJAAT U3 LIecTH (C ) (o6a pasa 6epeM 4YuCJIO
coueTaHMil, a He YHUCJIO paaMemeHnn, TaK KaK MOPAJOK B
BLIOpAHHOM rpymnme oduIepOB HJIM COJAAT HE HUIrpPaeT POJIH).
4-3 6:5:4_ 499

Hckomoe 4YMCJIO CIIOCO00OB PaBHO Ci -Cg = 21 3.2.1

OTtser. 120.

10. ®opmyna 6uHoma HuloToHa

IIpumep 1. Breiuuciaum KoadduIMeHT IpuU a’ B pasJioKe-
3

1
HUM BBIPAKEHUS (a -= no dopmyse 6uHoma HrrioToHa.
a

13 13 12
Pemenne. Tak Kax [a - —1-) = (a + ‘1—) = C(1)3‘113+C}3 (a Tt

a -a —-a)
rC2 2 s A” C%a® - Cta+C2a%-C3a"+
13( ay 13( ay e T 13 13 13 13 e
TO UCKOMBIN K03dDDUIIUEHT ecTh —0133: _13-12-11 -286.
1-2.3
Orser. —286.

IIpumep 2. Beruucaum cymmy Icoa(b(pnu;neHTOB
0 1
Cl+Cly+Co+ Co+ ... +CP3
Pemenne. PaccMOTpUM pasjiodKeHHUE CTEeIleHH JABYYJEeHAa
mo ¢opmysne Ounoma HproToHAa:
13 _ ~0 13 1 12 1 2 11_2 13,13
(@+x)°=Cla” +Czax +Clza x"+... +Cx”.

13°

ITogcraBuB B nonyquHoe paBeHcTBO a =1, x =1, moayuyum
HCKOMYIO CYMMY: Cl3+ C1 + C2 et C}g= a+ 1)13= 213= 8192.
Orser. 8192.
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11*. leneHne mHorouneHoB. KopeHb MHOrouneHa

IIpumep. Pemum ypaBHenume 9x* - 3x +4x2+5x+1=0.
Pemienue. Y muorounena P (x)= 9x* - 3x3+4x%+5x+1
ko3 dunueHrt a, =9, a ceoboaHbIN wieH a, = 1. Eciu ypasne-

HHEe HMeeT KOPEeHb — pallMOHAaJbHOE€ 4YHCJIO, TO 3TOT KOPEHb
1

HAJ0 HUCKATh cpenu uucea 1, —1, 3 1

3’9 9
Beruuciaum
P,(1)=9-3+4+5+1=16#0; P,(-1)=9+3+4-5+1=12=0;
41 :1—1+4+5+1¢0 P, 1 =1+1+‘—1—§+1:O.
3 9 9 9 3 3 9 9 9 3

1
Taxum o6pa3om, mHOrousner P,(x) umeer KOpeHp — —, IO-

aromy P,(x) nenutca Ha AByYJIeH (x +§), T. €.

P,(x)=Py(x) - (x + é)

IIpumensasa cxemy I'opuepa, HaiigeM KO3(pPHUIUEHTHI MHO-
rounena Pg(x):

9 -3 4 5 1

-= 9 -6 6 3 0

Hrak, Py(x)= 9x3 - 6x% +6x + 3, clexoBaTeJbHO, ero pa-

IMOHAJIbHbIe KOPHM HaJ0 MCKAaTh cpeau uucenx 1, -1, 3 3
1
fcHo, uTo uncia 1, -1, 3 He MOTyT ObITh KOPDHAMM MHOTOUJIEHA

P4(x). IIpoBepum umcyo —%.

Taxk xaxk P _1 =—1—§—2+3=O, TO MHOTOYJIEH
3 3 3 3

P4(x) umeer KOpeHB —l. ITosaromy mHOrounen Pg(x) memurca
1 1 “

Ha IBYYJIEH | X +§ » T. €. Pg(x)=Py(x) - | x+ 3 Haiinem MHO-

roureH P,(x), pasgenuB MHOrouseH Pg(x) Ha ABydJIeH |x +%J

yroakom (puc. 3).

14





Hrak, Py(x)= 9x%-9x+9=

|
2 T T
=9(x —x+12), Torga P,(x) = 01— Gx?+ 61+ 3 x+%
=9-(x+1] (x?-x+1). Oxi+3z? | |
3 —dx?r 6k | |9X=9xH9

Tak Kak AUCKPUMHHAHT 21
MHOrouneHa Py(x) orpumnareis- —9x* -3
HBIM, TO 3TOT MHOTOYJIEH He 9x + 3
HMeeT AeHCTBUTENBbHEIX KOP- 93"6 13
Hel u ypaBHeHue (1) umeert
IBa COBIIABIIUX IEMCTBUTEJIb- 0
HBIX KODHSA X; =X, =— l.

1 3
OrsBer. — 3 Puc. 3

12. PauuoHanbHbie HEPABEHCTBA

IIpumep. PeitumM HepaBeHCTBO

1,9 5x+46
x 2x+3

1)

Pemenne. IlepeHecss Bce useHbI HepaBeHcTBa (1) B oguy
CTOPOHY U CJIOYKUB APO6GH, IOJYUYUM HEPABEHCTBO

2
x —2x—3<

(2x + 3)x 2)

CuavaJia pelruM ypaBHEHHE
x*-2x-3

(2x + 3)x )

YpasHeHue (3) umeeT ABa KOpPHA X, =-1 u x, = 3.
Temneph peminM HepaBEHCTBO
(x+1)(x-3)

(x + g)(x -0)

IIpumenuB Kk HepaBeHCTBY (4) MeTon MHTEPBAJOB (puc. 4),
IIOJIyYUM, YTO MHOJYKECTBO BCEX €ro pelleHuil ecTb MHOXKECTBO

3. — .
(—5, 1) U (0; 3).

<O0. (4)

]Y

Puc. 4
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O6beHUB MHOYKECTBO BCeX pellleHUi ypaBHeHud (3) U He-
paBeHcTBa (4), HOJYyYUM MHOXKECTBO BCEX PeIlleHHUM HepaBeH-
cTBa 2), a ciuemoBaTelbHO, u HepaBeHcTBa (1):

3
—-—; —=1{U(0; 3].
P (©; 3]
Ortser. [—g; —1] U (0; 3].

13*. 3ameHa Heu3BeCcTHOro
NpM pPeLUeHUM PAaLUOHANbHbIX HEPABEHCTB

IIpumep 1. Perum HepaBeHCTBO
(x®+4x)?-2(x+2)2-7 > 0. (1)

Pemenne. OGosHauuB t=x’ +4x, mepenuileM HepPaBeHCT-
Bo (1) B Buge

t2-2(t+4)-7 > 0. (2)

Bce pemenus HepaBeHcTBa (2) ecTb U Bce t < -3, U Bce

t 2 5. CienoBaTeabHO, BCce pellleHus HepaBeHcTBa (1) ecTb 00b-
eIVHEHUe BCeX PeIIeHH# ABYX HEePaBEeHCTB:

1) x2+4x<-3 u 2) x%+4x > 5.

HepagBencTBo 1) umeer MHOKecTBO peurenuii [-3; —1], a He-
PaBEHCTBO 2) UMeeT MHOXKeCTBO peliteHui (—oo; —5] U [1; +o0).
CiemoBaTesbHO, HepaBeHCTBO (1) MMeeT MHOXKECTBO peIlleHU
(—o0; =5] U [-3; —1] U [1; +00).

OtBer. (—oo; —5] U [-3; -1] U [1; +o00).

IIpumep 2. Pemmum HepaBeHCTBO

3

2x%+ x

2x%+x -4+

<o0. (3)

Pemenne. O603Hauus t=2x2+ x, MmepenuiieM HepPaBeHCT-
BO (3) B BUZE

t—4+§<0. )

Bce pemrenust HepaBeHceTBa (4) ects u Bee ¢ < 0, u Bce ¢, Ta-
Kue, uyto 1 < ¢t < 3, ciegoBaTeIbHO, MHOYKECTBO peIlleHuil He-
paBeHcTBa (3) ecTh OOBeAVHEHUEe peIIeHHil HepaBeHCTBA
2x%+x>1

1) 2x%+x < 0 u cucreMsr 2) 9 .
2x°+x< 3
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HepaBencTBo 1) mMMeeT MHOKECTBO peIllleHUH (—%; O),
;1].

1
2
CrnemoBaTeJIbHO, HEPABEHCTBO (3) MMeeT MHOYKECTBO peIlleHUit
[—é; —ljl U —1; 0 U[l; 1].
2 2 2
OTser. [—é; —1] u —l; o|uU [l, 1:].
2 2 2

14*., 3ameHa HEU3BECTHOro Npu peLleHuKn
MPPALMOHANbLHBLIX YPABHEHMA U HEPABEHCTB

" 3
a cuctemMa 2) MMeeT MHOXKECTBO PpellleHUi [_E; -1|U

IIpumep 1. Pemium ypaBHeHUE

Jx-1=12-2x (1)

Pemenne. OGo3HauuB t = +x—1, mnepenumem ypaBHe-
Hue (1) B Buge

2t2+¢-10=0. (2)

YpaBHeHUe (2) uMeeT ABa KOPHA t, =—g, t, = 2. Cnenosa-

TeJbHO, BCé KOPHU ypaBHeHHdA (1) ABAAKTCA KOPDHAMHU ABYX

ypaBHEHU:
1) Vx - =—g u 2)Jx-1=2.

dyuknus Vvx — 1 onpegeneHa aume npu x > 1, Ha MHOXKe-
cTBe [1; +00) OHa HeoTpULIATeJbHA, IIO3TOMY ypaBHeHUe 1) He
umeeT KopHeil. Tak Kak aTa GyHKUIUS Ha MHOMXKecTBe [1; +00)
BO3pAaCTaeT, TO ypaBHeHue 2) umeeT He GoJjiee OJHOrO KOPHI.
Jlerko BHUJETH, UTO YMCJIO X, =95 ABJIAETCA KOPHEM ypaBHe-
Husd 2), cieaoBaTelbHO, ypaBHeHHe 2) MMeeT eJUHCTBEHHBIN
KopeHb 5. IlosTromy ypaBHeHme (1) TakKe MMeeT eJUHCTBEH-
HBINL KOpEeHb 5.

Orser. 5.

IIpumep 2. Pemum ypaBHeHHE
Jr-1 Jx-3 _1

Je+l  Jx 2° 3)
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Pemenune. O603HayuB ¢t = '\/;, nmepemnuiiiem ypaBHeHue (3)

B BHJE

t-1 t-3 1
—_— =, 4
t+1 t 2 )

YpaBHeHue (4) uMeeT nBa KOpHA t, =—2 u t, = 3. Ciregosa-
TeJbHO, BCe KOPHU ypaBHeHUsA (3) SABIAIOTCA KOPHAMH ABYX
YpaBHEHUI:

DVx=-2 u 2)Jx=3.

Dyurusa «/; ompezeJseHa Juinb npu x > 0, HA MHOXKeCcTBe
[0; +00) oHa HeoTpHUIIATEJbHA, IO3TOMY ypaBHeHUE 1) HEe UMeeT
KopHeii. Tak Kak aTa QyHKIUa Ha MHOKecTBe [0; +00) Bodpac-
TaeT, TO ypaBHeHue 2) umeeT He 6osiee ogHOTO KOpHA. Jlerko
BHJETh, UTO UMCJIO X, =9 ABJIAETCA €JUHCTBEHHbBIM KODPHEM
ypaBHeHUus 2).

CnenosaTesbHO, ypaBHeHUe (3) TakKe HMeeT eIUHCTBEH-
HBIM KOpeHb 9.

Orser. 9.

IIpumep 3. PemuM HepaBeHCTBO
v2x -3 > 2x-5. ()

Pemenne. O603nauuB t=.2x — 3, mepenuiieM HepaBeH-

cTBO (3) B Buje
t2—t-2<0. (6)

Bce pemenuss HepaBenctBa (6) ecTh Bce f, TaKkue, UYTO
-1 <t < 2. CnemoBaTenbHO, Bce pellleHUs HepaBeHcTBa (H)

,/ 2¢ -3 > -1
ABJISAIOTCA PellleHUSIMH CHCTeMbl HepaBeHCTB
P P ,/ 2¢x -3 <2

PyHKIUA Ju omnpejaeseHa juinb Opu u > 0, u pasa aTux u
OHA HEOTpHIATeJbHA, IIO3TOMY IIepPBO€ HEPaBEHCTBO CHUCTEMBEI
CIIPABEJJIMBO IJIA JIOOTr0 X, YIOBJIETBOPAIOIIETO HEPABEHCTBY
2x-3 2 0, To ecTb Ayt x > 1,5, a TaKk Kak PYHKIIUA VU BO3pa-
craeT naa u = 0, To HepaBeHCTBO Vu < V4 cmpaBefIMBO TOra
M TOJBKO TOorjga, Korga 0 < u < 4, moaToMy BTOpPOe HEpPaBeH-
CTBO CHCTEMBI CIPaBeIJIUBO IJIis JIIO60ro X, YAOBJIETBOPAIOIIlE-
ro aBoiiHomy HepaBeHCTBY 0 < 2x —3 < 4. Pemnenuss aToro
IBOMHOrO HEpPaBEHCTBAa eCTh mpomexXyTok [1,5; 3,5), HO Torga
MHOJKECTBO peIlleHUH CUCTEMBI eCcTh IIPOMeXyTok [1,5; 3,5).

CiemoBaTebHO, HEPABEHCTBO (5) MMeeT TO Ke MHOYKECTBO

pelleHuii.
Oreer. [1,5; 3,5).
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IIpumep 4. Pemum HepaBeHCTBO

x-1_Jx=1_95, (7N

x+2 x+2

Pemieaue. O603HauuB ¢t =
Bo (7) B Buze x+

t2-¢t-2>0. (8)
Bce pemenusi mepaBeHcTBa (8) ecTr M Bce t < -1, U Bce

t > 2. CiemoBaTeJIbHO, BCe pellleHus: HepaBeHCTBa (7) ecTh 00b-
eIlUHEHHUEe BCeX peIlleHUI NBYX HEPABEHCTB:

) [F=l< g u 2 [F=Llso
x+2 x+2

, IIeépenuneM HepaBeHCT-

HepaBeHcTBO 1) He MMeeT pelleHU, TaK KaK IPU BceX X,

x -1
P! KOTOPBIX QPYHKIIUSA ’ ) onpepaejieHa, CIpPaBeAJINBO He-
x +
-1
= 0.
x+2
Tak xak QyHKIUA Ju ompeznesieHa Juilb npu u = 0 u guasa
3TUX U OHa BO3pAacTaeT, TO HEPaBEeHCTBO Ju >4 cIpaBej-

PaBEHCTBO

JABO TOTJAa M TOJBKO TOrja, Korma u = 4, mo3ToOMy HepaBeH-

x -

1
CTBO 2) PaBHOCHJILHO HEPABEHCTBY 2 4, KOTOpPOEe HMeeT

MHOYKeCTBO pemienuii [-3; —2).

CiemoBaTenbHO, HEPABEHCTBO (7) MMeeT MHOYKECTBO perle-
Hui [-3; —2).

Orser. [-3; —-2).

15*%. 3apaum ¢ napameTpom

IIpumep 1. Haiinem Bce 3HaueHUS a, IPU KaKAOM U3 KOTO-
PHIX YpaBHEHHE x>+ ax+9=0 umeer ABa pa3JUUYHLIX KOPHA,
MeHBINUuX —1.

Pemrenune. Tak Kaxk ypaBHeHUEe JOJIMKHO MMETH ABA Pa3JjHuy-
HBIX KOPHA, TO [JOJKHO BBHINOJHATHCA HEPaABEHCTBO
D=a?-36 > 0. Tak kak K0o3(pUIMeHT npu x2 Gosbre HYJIA,
TO AJIE TOro, 4yTobnl 00a KOPHA ObLIM MeHbIe —1, JOJIMKHBI
BBIIIOJIHATBECA JBA YCJIOBUA:

abcmucca x,=-— g— BePIIUHEI
napa6oasl — rpaduxa (puc. 5) M
DyHKIUM 0

f(x)= >+ax+9 Puc. 5
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IOJYKHA OBITh MeHbIlle —1 M 3HaueHMe (PYHKOHUM B TOukKe —1
JOJIPKHO OBITH IOJIOYKUTEJIBHBIM:

f-1)=1-a+9=-a+10 > 0.

IIpu HapyieHuu X0Ts OBl OQHOTO M3 3TUX YCJIOBHI ypaBHe-
HUe UJIK He UMeeT KODHell, MU OHM COBIaJaloT, UM HaliaeTca
KOpeHb ypaBHEHHA, He MeHbIui —1.

CienoBaTesIbHO, YHCJIO @ YAOBJIETBOPSAET YCJIOBUAM 3ajaydu
TOrZa U TOJBKO TOTZA, KOTJa a YAOBJIETBOPSAET CHUCTEMEe Hepa-
BEHCTB

a’?-36>0
“2<

2
—-a+10>0.

PeltuB 3Ty cUCTEMY, IMOJYYHUM, UTO MCKOMbI€ 3HAYEHUS A
YAOBJIETBOPSAIOT ABOMHOMY HepaBeHcTBYy 6 < a < 10.
Orser. (6; 10).

IIpumep 2. Haiigem Bce 3HaUeHUsA @, IPU KaXKIOM U3 KOTO-
PBIX CHCTeMa HEpPaBEeHCTB

22— a+4)x+a’+4a >0
|8x—2a|< 4

uMeeT eJUHCTBEHHOe DellleHHe.

Pemenue. Kopru kBasipaTHOro TpexdjeHa, HAXOAAIIErocs
B JIeBOM YaCTH IIepBOr0 HEpaBEHCTBAa CHUCTeMBI: X,=4a,
x,=a+4. Tak xak npu m100BIX 3HAUEHUAX @ YHUCJIO X, MEHb-
1Ie, 4eM 4YHCJIO X,, TO BCe PeIlleHUs IIepBOr0 HepaBeHCTBA CHC-
TeMbI COCTABJIAIOT MHOXecTBO (—oo; a] U [a + 4; +00).

Bropoe HepaBEeHCTBO CHCTeMbI PaBHOCUJILHO HEPaBEHCTBY

x - g-a < é, BCe DpeIleHUsA KOTOPOI'O0 COCTABJIAIT OTPE30K
[2 4 2 4] 8 [2 4 2 4]
—a—-—; —a+—|. Tak kKak — — aauHa oTpes3Ka|—a——; —a+—
3 33 3 3 3 33 3

a) 6)

/
)

N
N
+
['=N
®Y
N
e
+
'°N
®

rY

Puc. 6
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MeHbIIe 4 — AJWHBI OTpe3Ka [a; a + 4], To ucxogHasa cucreMa
HMeeT eJUHCTBEHHOEe DeIllleHNe TOJBbKO B ABYX CIydasX: MU

2 4
PaBHHI UYHKCJIA @ U 3 a- 3 (puc. 6, a), nnau paBHBI unucaa a+4 u

2 4
—a +— (puc. 6, 0).
3273 (p )
HUckoMble 3HaueHUs a HaWAeM, PelluB ABa YpaBHEHUS:

a=ga—é u a+4=—2-a+é,
3 3 3 3

oTKyga a=-4 u a =-8.
WUtak, u npu a =-4, 1 Ipu a =—8 cucteMa UMeeT €IUHCT-

BEHHOE peIlleHHe.
OTtBer. —4; 8.

16. KopeHb creneHm n

IIpumep 1. BrimeceM MHOMXHTEJb H3-IIOJ 3HAKa KOPHS

4\/32x4y5 npu ycaosuu, uto x < 0.
Pemrenne. IIpeo6pasyem BhIpasKeHUe

32x%y® =42t . 22ty = 2|x||y|4/2y.

Tak kak x < 0 mo ycsoBuio 3agauu, a y = 0 (B IpPOTUBHOM CJIY-
yae KOpeHb He MMeeT CMEICIa), TO |x|= —x, |y|=y, moaTomy

2|x|ly| Y2y = -2xy%/2y.
OtBer. —2xy 4,/2y.

IIpumep 2. BHeceM MHOKHTENB IIOJ 3HAK KOPHS 3;3c3y4 2x
npu ycaosuu, uro y < 0.

Pemenne. Tak xax y < 0 mo ycmoBuwo 3ajgauu, a x =2 0
(B IPOTMBHOM cJiyuae KOPeHb He UMeEeT CMBICJIA), TO

3x3y4/2x = 43 - 422 (-1)(-y)- 2% =
= 48122 .4 (-p)* - 42x = —{162x3(—y)* = - {/162213y*.

Orteer. —4\/162x13y4 .

1 3
IIpumep 3. YIIPOCTHM BHIPAKEHHE ————F—— + ,/7.
punmep P P 4+3[56 +3[49

Pemenue. IIpeoGpasyem 3HamMeHaTenab JApoGH 4+3,/56 +

2
+ 3,/49 =22423/7 +(3\/7) — 3TO HENOJIHBIM KBaApaT CYMMBbI
yucea 2 u :.3\/7 Yro6b1 M36aBUTHCSA OT MPPANHNOHAJIBHOCTH

2]





B 3HaAMeHAaTeJie I[pOGI/I, YMHOXXHM €e YHCJIUTEJIb 1 3HaMeHAaTeJIb

Ha Pas3HOCTh YHCeJ 2 U 3/7:
1 3 2-37 3
+y7 =
4+3/56 +3/49 V7= (2 if’)(22+237+('°;/_)) T

OTtser. 2.

17*. ®yHkuyua y = Vx

Ipumep 1. CpaBHuM uucaa 59 u 4,/18.

Pemrenne. IIpeoGpasyemM pmaHHBIE KOPHH C IIOMOIIIBIO
CBOICTB KODHs CTEeIeHU n:

3fg =120t = 12/6561, 4/18 ='318° =12/5832.

Taxk xak QyHKIUA y = 12\/; ompeseseHA U BO3PACTaeT Ha
mHOKecTBe [0; +00) u gasa yucen 6561 u 5832 u3 aroro MHO-
JKecTBa CIpaBeJJIMBO HepaBeHCTBO 6561 > 5832, To cmpasen-

nuBO M HepaBencTBo '4/6561 >'3/5832. Dro osmauaer, uTo
3[9 > 4/18.
Orser. % > 4/18.

IIpumep 2. CpaBHUM uucJIa
4/2005 - 4/2007 u 4/2004 - 3/2008.

Pemieane. Ha mHOxecTBe Bcex x 2 0 byHKuuUsa y = J—
ompeneeHa M BO3PacTaeT, a GQYHKIIUA J = —3/x onpenemnena u
yOBIBaeT, II03TOMY M3 cipaBeAJuBOoCcTH HepaBeHCTB 2005 > 2004
u 2007 < 2008 caeayeT crpaBeJIMBOCTL HEPABEHCTB

4/2005 > 4/2004 u -3/2007 > -3/2008. (1)

Ci0XUB IIOYJIEHHO BepHBIE UHCJOBBIE HepaBeHcTBa (1),
MOJIYYMM BEePDHOE UYHCJI0BOE HEPaBEeHCTBO

4/2005 - 3/2007 > 4/2004 - 3/2008.

Orser. 4/2005 - 3/2007 > 4/2004 - 3/2008.
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IIpumep 3. JokakeM, 4TO QYHKIUA Yy = 3,/5 — 3x sABIfAeTCA
yOBIBaIOIIIEH .

JdokazarensctBo. PyHKIUA Y = 3,/5— 3x ompepneseHa AJs
Bcex x € R. Ilycte x; € R, x, € R u x| < x,, Toraa t, =t(x,)=
=5-3x,, ty=t(x,) =5 — 3x,. 3 yOrIBaHUA JIUHEHHONH QPYyHKIUM
t(x)=5-3x crexyeT cIpaBeNJIMBOCTL HepaBeHCTBa t; > t,,
a M3 Bo3dpacTaHus QYHKIUH Y = :iﬁ cJeAyeT CIIPaBeAJHBOCTH
HEPABEHCTBA 9;/; >3 t,, T. e. CIPaBeAJIMBOCTh HePaBEHCTBA

‘.’\[5— 3x, > ‘i/5— 3x,. A 9TO O3HAUAET, YTO PYHKLUUA Y = 3,/ 5-3x
ABnsieTCA yObIBaroleil, 4To U TpPeGOBaJIOCh JOKAa3aTh.

IIpumep 4. Pemium ypaBHeHUEe 3,/5x +1+ 4,/3x = 7,/1 - 3x.

Pemenne. Bce koOpHU ypaBHEHUS IPUHAAJIEIKAT MHOYKECTB
[0; +00). Ha mHOMKecTBe [0; +00) byurnusa f(x)= 3,/ S5x+1+ “‘/?E
Bo3pacTaeT, a PyHKIIUA g(x) = 7,/1 — 3x yOnIBaeT, IO9TOMY €CJH
HaiiieTcs 3HaueHHe X, € [0; +00), Takoe, uTo f(x)=g(x,), TO Ta-
Koe YKCJIO eJUHCTBEHHOe, TaK KaK JJIA BCeX X > X, CIIPaBeJIMBbI
HepaBeHCTBa f(x) > f(x,)=8(x,) > g(x), a nna Bcex 0< x < x,
cupaseJnuBEl HepaBeHcTBa f(x) < f(x() =g(x,) < g(x).

Tax xak f(0)=g(0), To x,=0 — eAUHCTBEHHBIH KOPEHb

ypaBHEHHS.
Orser. O.

18. CreneHb ¢ paUMOHANBbHBIM NOKA3ATENem
IIpumep 1. Beruuciaum

1 1\2 1 1 12 1
A= (32+22)—4-62 . (32—22) +4-62%].

Pemrenne. Ilpumensas Gopmyssl KBagpaTa CyMMBI U KBaj-
paTa pa3sHOCTH, UMEeM
1

1 1)? 1 1 1 1
32 +22|-4.62=8+2-62+2-4-62=5-2.62%

1 1)2 1 1 1 1
32 — 22) +4.62 =3-2.62+2+4-6%2=5+2-62
IIpumensasa ¢dopmyay pa3sHOCTH KBaJpaTOB, IIOJydyaeM

1 1
A=(5—2-62)o(5+2o62) =25-4-6=1.

OTser. 1.
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IIpumep 2. Beruucanm
2

1 1 1
g 2 B+3 | | 1 363
=71 3 | T || T Tp_ar
b2-32 |p?-32 b3 -3
Pemenmue. 1)3 1 2 1
1) Tax xax b-27=|b3]-3%=(b3-3)|b3+3b3+9|, TO
2 1
b3+3b3+y 1 s 1 N [1 J”
1, 3° _p+3pPro+3pd  (B°+3)
b;—,_3 b-27 b-27 b-27
. 2 1 2 1 2
2) pies | (0°+38)  (B*+8] ®-2T)  p_a7
I= 8| " p_21 (1 831 2 (1 8%
b*-3 b2 -3%) |b®+3 b? - 32
1 111 3
3) B = 2b2 _ b-27 _2b2 b2 - 32 —b+27_
T3 52T 1 3)2 -
b —3 b2_32 b2_32
13 ( 3)\2
b— 26232 +| 32 .

Otser. 1.

19*. Npenen nocnepoBATENbHOCTH

Ilpumep 1. IlycTe mepemMeHHas Yy, HeOTPUIATEJIbHA MAJA
J1060r0 HaTYypaJBLHOTO NI U MMEET IpeJejioM HEeKOTOpOe IOJIo-
JKUTEJbHOE uuco. JfokakeM, MOJbL3YACh TEOPEMaMH O IIpefe-
Jax, 4to lim 1/yn = / limy, .

n— +oo n— +oo

HokazarenscTBo. PaccMOTpUM NOCTIEA0BATENBHOCTD X, = 1/yn.

ITo Teopeme 0 mpenesie IPOU3BENEHUS UMeEEM 9
. 2 _ qs T BT _ .
lim x; = lim (x,-x,)= limx_ - limx, =| lim xn) .

n— +oo n n— +o0o n— +oo n— +oo n— +oo

2
Tax xkak lim xf u | lim x, | HeoTpunaTenbHBI, TO CIPaBed-
n— +oo n— +o0o

2
JIMBBLI pAaBEHCTBA / lim xf = lim x, | = lim X,, & 9TO O3Ha-
n— +o0o n— +0o n— +oo

yaer, 4YTO , limy, = lim ,/ Y, YTO U Tpe6oBaIOCh AOKA3aTh.
n— +oo

n— +oo
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IIpumep 2. Beruncium A = lim (J4n2+ 6n-1- \/4n2+ 2n+5 J.

n— +oo

Pemenue. IIpeoGpasyem BruIipa)keHue

Jan?+6n-1-J4n?+2n+5 =

[J4n2+6n—1 - J4n2+2n+5) (J4n2+6n—1 + J4n2+2n+5]

Jan?+6n-1+4n*+2n+5

_ (4n®+6n-1) - (4n®+2n+5) _ 4n-6 _
Jan®+6n-1+4n?+2n+5 | 4n?+6n-1+4n’+2n+5
4-8

— n
\/4+§—i2+\/4+3+%
n n

. 6
Taxk kak lim |4 - — |= 4, a 10 TeopemMe O IIpejejie CyMMEI
n— +oo n

4 II0 JOKa3aHHOMY B Iipumepe 1

lim (‘/4+§—i2+\[4+3+£2)=
n— +oo n n n n
=\/ lim (4+§—i2)+‘/ lim (4+3+%)=2+2=4,
n— +oo n n n— +00o n n

4
TO IO TeOpeMe O IIpejeje YacTHOro A = 1 =1.

Oteer. 1.

IIpumep 3. HoxaskeM, YTO IepeMeHHAas xn=5—n2 ABJIA-
ercs 6eCKOHEYHO GOJIBIIIOI, MOJIb3YACH OIpejesieHueM OecKo-
HE4YHO 00JbIIOH (HAa A3BIKe «M — N»).

HJoxaszareascTBo. IlycTh [aHO MOJIOKUTEJIBHOE JOCTATOYHO
6oapinoe yucao M. Torma HepaBeHCTBO

|5-n2|>M (1)

BBIIIOJTHEHO, €CJIU n’-5> M, 1. e. ecntun> VM +5.

Bri6epem uuciao N = VM + 5, Toraa aiasa mo6oro n > N BbI-
moJIHEHO HepaBeHCTBO (1), a 3TO O3HayaeT, UTO IIepeMeHHasd
x,=5- n? aBnserca 6ecKOHEUHO 0OJIBIIION, YTO U TPEGOBAJIOCH
JI0Ka3aTh.
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IIpumep 4. [{oxaxkem, 4TO NMepeMeHHadA X, = ABJIA-

n —
eTcss 6eCKOHEYHO MAaJIOM, IOJb3ysCh OIpelesieHueM OecKOoHeu-
HO MaJio¥ (Ha A3BIKE «&— N»).
JdokazareascTBo. IlycTs JaHO IOJIOXKUTENBHOE JOCTATOUYHO
maJjioe yucyo €. Torza HepaBeHCTBO

-3
5n -6

<eg (2)

3 3 6
BBLINIOJIHEHO, ecJu dn—6 > —, T. e. eciu n > — + —.

€ 5¢ b5

Bribepem umcio N = 51 +§, Torga Anas Jgwoboro n > N BuI-
€

IIOJIHEHO HepaBeHCTBO (2), a 9TO O3HAUAeT, YTO I[IePeMeHHAas

xn=5 5 ABJsieTcA OECKOHEYHO MAaJjoi, 4TO U TpebGoBaJIoCh
n —

IOKAa3aTh.

20. Jlorapudmbi

IIpumep 1. lokaskem cBOMCTBO JiorapudpmoB
1 c 1 a
a =% ?, 1)

Pemenne. OTMETHM, UTO IO OIIPeAeJeHUIO Jorapudma B I0-
KaseIBaeMoM paBeHcTBe a > 0, b >0, b#1,c > 0.

Ecaua=1, unu c=1, unu a=c=1, To paBeuctso (1), oue-
BHUJAHO, CIIPABEeIJIMUBO.

Ilyetrb a >0, a#1, ¢ >0, ¢c# 1, Torga cupaBelJUBEI pa-
BEHCTBA

gca

log, ¢ log,.a\log, ¢ log.a-log, ¢ log cl° log, a
b =(C c ) b =c c b" = ¢ b =c b

a

’

YTO U TPeOOBaJIOCHh NOKA3aTh.

IIpumep 2. Brluncaum 3HaueHHE BBIPAXKEHUS

P o
A =log,, [3l°g9(3+‘/§) 4 glog16(V3-2")

2
Pemenue. Taxk Kak 3+\/§ >0, To 3l°g9(3+‘/§) = 31°g3(3+‘/§):

4
=3++8. Tak kak v3-2<0 wu 16=2% ro Zloglﬁ(ﬁ_?‘)z
=2log2|~/§—2|:|‘/'§_2|=2_‘/§.

Toraa A = log,,(3++3+2-+3)=log, 5=-1.
Orser. —1. ' 5

IIpumep 3. CpaBHUM uyucia:
a) log; 5 u log, 3; 6) log, ;3 5 u log, ; 6;
B) log; 5 u log, 5; r) log; 5 u log, 6.
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Pemenue.

a) Tak kak log; 5 > 1, a log, 3 < 1, To logs 5 > log, 3.

06) Tak xKax GyHKIUA y=log’0,3 t yObIBaeT Ha MHOXKECTBE
(0; +00), TO U3 cHpaBeAJIMBOCTH HepaBeHCTBa 5 < 6 cuaexyert
CIpaBeJJIMBOCTb HepaBeHCTBa log, ; 5 > log, 3 6. 1

B) [IpeoGpasyem kaxabiii u3 sorapudmos: log, 5 = o= 3 u

og,
. Tak xak log, 3 < log; 4 u o6e npobu TIOJTOH -

log, 5=
€4 log,

TeJbHBIE, TO . CnremoBaTesbHO, CIIpaBeAJINBO He-

log.3 log, 4
paBeHcTBO log; 5 > log, 5.

r) Paccmorpum 3logg 5 =logg 125 u 3log, 6 =log, 216. Tax
kak 3% < 125 < 8% u 43 < 216 < 4%, 10 CcIIpaBeJINBEI JBOMHBIE
nepaBeHcTBa 4 < log; 125 < 5, 3 <log, 216 < 4.

U3 stux HepaBeHCTB cieayet, uto logs; 125 > log, 216. Ho
log; 125 =3log; 5, a log, 216 = 3log,; 6, moaTomy u3 cmpasen-
JTUBOCTM HepaBeHcTBa logg 125 > log, 216 crnexyer cmpasen-
JTHBOCTH HepaBeHCTBa log; 5 > log, 6.

OrBer. a) log; 5 > log, 3; 6) log, 35 > log, 3 6;

B) logs 5 > log, 5; r) logg 5 > log, 6.

IIpumep 4. JlokaxxeM MpPallMOHAIBLHOCTb uucia log, 5.
HMoxazareascTBo. IIpeamonoxum, uto log, 5 — uucao pa-

OUOHAJTBHOE, T. €. IyCTh log, 5 = 3, rge p U ¢ — HaTypaJIbHBIE
q
yKcia, He uMemplue obiiero geaurtens. Torpa mo ompexele-
p

HHUIO Jiorapudma crpaBenauBo paBeHcTBo 27 = 5. Bosseasa aTo

PaBEHCTBO B CTEIeHb ¢, Moay4um BepHoe paBenctso 2 = 57, Ho
HocjeHee PaBEeHCTBO HEBO3MOXKHO HM AJIsI KAKMUX HATYpPAJb-
HEIX YMCeJ P ¥ ¢, TaK KaK B JIEBOM ero 4acTH BCerga ueTHOe
YHhcjao, a B IpaBoii HeueTHoe. CienoBaTensHO, log, 5 — uucio
HppaIMOHAIBLHOE, YTO U TPEOOBAJIOCH JOKA3aTh.

21. NokasarenbHbie
M norapupmMuyecKkme ypasHeHus

IIpumep 1. Pemium ypaBHeHUE
2%%-2_-0,5, (1)

Pemenue. O603nauuB t = 3x — 2, nepenuiliemMm ypasHenue (1)
B BUJE
2t=271, (2)

27





YpaBHeHue (2) uMeeT eIMHCTBEHHBINH KOpeHb ¢, =—1, caeno-
BaTeJbHO, BCe KOPHU ypaBHeHHUs (1) ABJIAIOTCA KOPHAMU ypaB-

HEHUA
3x-2=-1. 3)
Tak kax ypaBHeHMe (3) UMeeT efUHCTBEHHBIH KOPEHD X, = %,

. 1
TO ypaBHeHHue (1) TOxKe MMeeT eJUHCTBEHHBIH KODEHb X; = 3

OTser. 1 .
3

IIpumep 2. Pemtum ypaBHEHHE
log, (7Tx - 5) = -2. (4)
4

Pemenne. O6o3nauusB t = Tx — 5, mepenumieM ypaBHeHue (4)
B BHJE
log, t = -2. (5)

1 -2
YpaBHeHue (5) ©MeeT eANHCTBEHHBIN KOPEHb ¢, = (‘—11) =16,

cJIeIOBaTeJIbHO, BC€ KOPHU ypaBHEHU: (4) ABIAIOTCA KOPHAMHU
ypaBHEHUSA
Tx—-5=16. (6)

Tax kax ypaBHeHuHe (6) uMMeeT eZMHCTBEHHBIH KODEHb
x, =3, TO ypaBHeHHe (4) TOXXe HMMeeT eIUMHCTBEHHBIH KOPEHb
x;=3.
Orser. 3.

IIpumep 3. Pemium ypaBHeHUe
22*-5_3.92*341=0. &)

Pemrenne. O603HAUUB t = 2"'3, nepenuiieMm ypaBHeHue (7)
B BHJE
2t2-3t+1=0. (8)

YpaBHenue (8) umeer ABa KOpHA t; =1 u tzzé, cJeaoBa-

TeJbHO, BCce KODHH ypaBHeHUs (7) ABJAIOTCA KOPHIMHU JBYX

YpPaBHEHUI:

1)2°°3=1 u 2) 2"—3%.

Tax kak ypaBHeHue 1) uMeeT eIMHCTBEHHBIN KOPeHb X, =3,
a ypaBHeHUe 2) UMeeT eJUHCTBEHHBIII KOpeHb X, =2, TO ypas-
Henue (7) umeer ABa KOpHA 2 U 3.

Orser. 2; 3.
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IIpumep 4. Pemum ypaBHEHUe
1

log,(8x - 5) - -2=0. 9

g ) log, (3x — 5) — 2 ©

Pemenne. OGosnauus t=log, (3x-95)— 2, mepenumem
ypaBHeHue (9) B BUAe

t—==0. (10)
Ypasuenue (10) umeer nBa Kopusa t; =-1 u t,=1, cregosa-

TeJbHO, BCe KOPHH ypaBHeHUA (9) ABIAIOTCA KOPHAMU ABYX
ypaBHEHUI

1) log, Bx—5)-2=-1 u 2)log,(3x-5)-2=1.
Tak kKak ypaBHeHue 1) MMeeT eAUHCTBEHHBLIN KODEHb

7 “ 13
x,=—, a ypaBHeHHe 2) MMeeT eJUMHCTBEHHBIII KOpPeHb X,=—,
3 3

7 13
To ypaBHenue (9) uMeeT ABa KOpPHA 3 " 3"
OTtger. Z; E.
3 3

22. Noka3arenbHbie
M norapupmMuueckue HepaBeHCTBA

IIpumep 1. Pemtum HepaBeHCTBO
(0,5)°**3 > 4. (1)

Pemenne. OGozHauuB ¢=95x+3, mepemnuilneM HepaBeH-
crBo (1) B Buge
(0,5)' > (0,5). (2)

HepaseucTBo (2) paBHOCHJIILHO HepaBeHCTBY f < —2, cyeno-
BaTeJbHO, BCe pelleHusa HepaBeHCTBA (1) coBIagaloT ¢ perieHu-
MK HepaBeHCTBa

S5x+3 <-2. 3)

Tak KaKk MHOXXECTBO BCeX pellleHU# HepaBeHcTBa (3) ecThb
Bce x € (—oo; —1), To u HepaBeHCTBO (1) uMeeT Te Ke pELIeHUs.
Orser. (—o0; —1).

IIpumep 2. PemiuM HepaBeHCTBO
log,(2x-1)< 2. (4)

Pemieane. O6o3uauuB t=2x — 1, mepenuiieM HepaBeHCT-
Bo (4) B Buje
log,t<2. (5)
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HepaBencTBOo (5) paBHOCHJBHO JIBOMHOMY HEPaABEHCTBY
0 <t <9, cremoBaTeJbHO, BCe peIllleHUs HepaBeHCTBa (4) COB-
MafaloT C PEIIeHUsSIMU ABOMHOIO HepaBEHCTBA

0<2x-1<09. (6)
Tak KaK MHOXKECTBO BceX pellleHuii HepaBeHcTBa (6) ecThb

Bce x € (0,5; 5], To u HepaBeHCTBO (4) UMeeT Te Ke PelIeHUs.
Orser. (0,5; 5].

IIpumep 3. Pemum HepaBeHCTBO
log?, x — 3log,, x +2 > 0. (7
Pemrenune. O6o3HauuB t = logo 9 X, TIepenuIleM HepaBeH-

ctBo (7) B Buze
t2—-3t+2> 0. 8)

Bce pernienus HepaBeHcTBa (8) ecth M Bce t < 1, uBce t 2> 2,
cJIeloBATeJIbHO, BCe pellleHuA HepaBeHcTBa (7) coBIagamT CO
BCEMH DPEeIIeHHUAMH ABYX HEPaBEeHCTB:

1) logy,x<1 u 2)logy,x > 2.

Tak Kak MHOXKECTBO BCEX peIlleHHil HepaBeHCTBa 1) ecThb
nmpomexXyToK [0,2; +00), a MHOXKECTBO BCeX pellleHUIl HepaBeH-
ctBa 2) ectb npomexxkyTok (0; 0,04], To Bce pelnreHuss HepaBeH-
ctBa (7) cocraBasaior MHOXecTBo (0; 0,04] U [0,2; +00).

Otser. (0; 0,04] U [0,2; +00).

IIpumep 4. Pertum HepaBEeHCTBO
3-2v2)*-6.|—L | +1<0. 9
( ) ( 31272 (9)

Pemienne. Taxk kKak J_ =3- 2J_ TO, O0OO3HAYMB
+
t=03- 2w/§)", HepenuiieM HepaBeHCTBO (9) B Buze

t2—6t+1 < 0. (10)

MHoxxecTBO Bcex pemieHuii HepaBeHcTBa (10) ects Bce ¢,

TaKue, 4TO 3 — 2\/_ 2<t< 3+2J§ cJienOoBaTeJIbHO, Bce pellie-

HuA HepaBeHcTBa (9) cOBIazaioT ¢ pPellleHNAMU ABONHOro Hepa-
BEHCTBA

3-2V2 < (3-2V2)* < 3+2/2. (11)
Tak kak 3 + 2v2 = 1 _ n0<3-2/2< 1, To HepaBeHCTBO
3-2V2
(11) paBHOCUJIBLHO ABOMHOMY HepaBeHeTBY —1 < x < 1. 9T0 03HaUa-
€T, YTO MHOKECTBO pellleHUii HepaBeHcTBa (9) ects unTepBai (—1; 1).
OTtser. (-1; 1).
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23*. «OgHOpOAHbIe» NOKa3aTesibHbie
YPOGBHEHMS U HEPABEHCTBA

IIpumep 1. Pemium ypaBHEHUE
25-3"-9-5%=0. (1)

Pemenue. Tak kaxk 5 # 0 qya a06BIX AEHCTBUTEIBHBIX X,
TO, BHIHOCA MHOKHTENIb 5* 3a CKOOKH, IlepelnuIlleM ypaBHe-
uue (1) B Buge

5* 25-(%) —9|=o. (2)

Tak kak 5% # 0 a8 M06BIX AEHCTBUTENLHBLIX X, TO BCe KOP-
HU ypaBHeHUs (2), a 3HaYuUT U ypaBHeHus (1), coBmagaioT
¢ KODHAAMKU ypaBHEHUS

3)" o
25-&) —9=0, 3)

KOTOpOo€ MOXXHO IIepenucaTb B BHUJE

3" (3)
2l =(2]. 4
YpaBHeHue (4) UMeeT eIUHCTBEHHBIN KOpeHbL 2, ciexoBa-

TeJbHO, ypaBHeHHUe (1) TakKe UMeeT eJUHCTBEHHBIH KOPEHb 2.
Orser. 2.

Bameuanusa: 1. Eciu o6o3sauute 3* =u, 5 =v, To ypas-
Henne (1) mo)kHO 3amucaTth B Buae 25u —9v=0. Takoe ypas-
HeHUe SBJIAETCA ONHOPOAHBIM ypaBHEHUEM IIePBOl CTeIleHU
OTHOCHUTEJILHO Iapsl (U; V).

2. IIpu permrenuu ypaBuenuil Tumna (1) 4acTo He HesarT IIPO-
BeJICHHBIX BEIIIIe BHIKJIANOK, 4 IPOCTO IMUIIYT: TaK Kak 5 # 0
sl JII000ro AedCTBUTEJIBHOrO X, TO, pa3aeauB ypaBHenue (1)
Ha 5%, mosyuum ypaBHeHue (3), UMemwllee Te Ke KOPHHU, UTO
u ypaBHeHue (1), u nanee pemraroT ypaBHeHUe (3), Kak IOKa-
3aHO BHIIIIE.

IIpumep 2. Pemium ypaBHEeHUe
4**1_11 .4 1=5%, (5)

Pemenue. Ilepenumiem ypaBuenue (5) B Bujae
16 -4"-11-4"=4 . 5%,
5.4 =4 .5 (6)
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Tak xKak 5 # 0 118 11060r0 JeHCTBUTEIBLHOTO X, TO, Pa3fe-
JuB ypaBHeHHMe (6) Ha 5%, mosyuum ypaBHeHHe

x
5. [i‘f) =4, (7
5

uMemwllee Te Ke KOPHUM, UYTO U ypaBHeHUe (H).
YpaBHenue (7) umMeeT eJUHCTBEHHBIN KOpeHb 1, ciemoBa-
TeJIbHO, YpaBHeHUeE (5) TaKKe UMeeT eJUHCTBEHHBIH KOpeHb 1.
Orser. 1.

IIpumep 3. PemtumM HepaBeHCTBO
6-9"-13-6"+6 -4 > 0. (8

Pemenune. Tak kak 4% > 0 aya m00bIX HeHCTBUTENBHBIX X,
TO, BbIHECS MHOXKHTeJb 4° 3a CKOOKHM, MepemnuilleM HepaBeH-
cTBo (8) B BUze

2x x
4% . 6-(§) —13-(3) +6|>0. )
2 2

Tak rkax 4% > 0 aiasa nM06bIX AeHCTBUTENBHBIX X, TO BCe pe-
IIIeHUsI HepaBeHCTBA (9) COBIIAAAIOT C PeIIeHUSIMU HepaBEeHCTBA

2x x
6-[§) —13-(§) +6> 0. (10)
2 2

x
O6Go3uayus t = (g] , IepenuiiieM HepaBeHCTBO (10) B Buze

6t2-13t+6 > 0. (11)
MuoskecTBO Beex perrenuii HepaBeHceTBa (11) ects u Bee t < g,
u Bce t> %, MO3TOMY MHOXKECTBO BCeX pellleHUuil HepaBeHcTBa (8)

ecTb O0beAUHEeHNEe MHOYKECTB PelleHUi ABYyX HepaBEeHCTB:

1)(5) <2 u 2)(3) >3,
2 3 2 2

MuokecTBO Bcex pellleHHil HepaBeHCTBa 1) eCTh MHTEpBal
(—o0; —1), MHOXKECTBO BCeX peIlleHUil HepaBeHCTBa 2) ecTh
uHTepBaJ (1; +00), MO3TOMY BCe pellleHus HepaBeHcTBa (8) co-
CTaBJIAIOT MHOKecTBO (—oo; —1) U (1; +o0).

Otser. (—o0; —1) U (1; +00).

Bameuanusa: 1. Eciu o6osuauuts 3*=u, 2°=v, 10 He-
paBeHCTBO (8) MOXXHO 3alHcaTh B BHAE 6u? - 13uv +60v° > 0.
Taxoe HepaBEeHCTBO ABJIAETCA OJHOPOJHLIM HepPaBeHCTBOM BTO-
po¥ cTemeHU OTHOCUTEJBHO mapsl (u; V).
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2. IIpu pemrenuu ypaBHeHui Tuma (8) uacTo He JAeJAiOT IPO-
BeJIeHHBIX BEIIIE BBHIKJIAJOK, 4 IIPOCTO IMMUIIYT: Tak Kak 2° > 0
IS JIt000T0 AeMCTBUTEJBLHOrO X, TO, pa3fieJiuB HepaBeHCTBO (8)
Ha 2%, nmonyuum HepaseHcTBO (10), UMelollee Te ke pellIeHUs,
4TO X HepaBeHCTBO (8), u gajiee pemaoT HepaseHcTtBo (10),
KaK IIOKa3aHO BHIIIIE.

24, TpapycHas M paguaHHas Mepbl yrna

IIpumep 1. Bripa3uM BeJUUYMHY yrJja O B pajuaHaX, €CJIU
a=150° o=210°.

Pemenne. Taxk Icarc Pa3BePHYTHIM YTOJI COAEPIKUT 180° mgn
T paguaH, To 1°= 1— paauaH. IToaromy 150° = 150- —56 = -6£
n

nau, a 210° = 210- - = * panuan.
pan 180 6 pazn

IIpumep 2. Bolpasum BeqHUYMHY yrjia O B Ipagycax, eCcju

4n n
o=— 0=—:
3 4
Pemrenne. Tak kak paanepHyTbm YroJI COREPIKUT T paguaH
. 180° 4n 4n” 180° _
uiau 180°, To 1 paguan =——. l'Ioa'romy — pazuaH = 3 =
T T

‘n 180°

=240°, a = =1t = 315°.
a , pazm aH ,

T

25. 3anucb yrnos,
3aAGHHBbIX TOYKOMM €AMHUYHOW OKPYIXHOCTH

IIpumep 1. Ha eguHUYHOM OKPY’KHOCTH OTMEUYEHBI TOYKH,
COOTBETCTBYIOLIIYE YIJIaM O U [J, 3aKJIOYEHHBIM B IIPOMEIKYTKeE
or 0° no 360° (puc. 7, a). Beipasum o u P B rpagycax.

Pemenne. Tak Kak yriael O U [ 3aKJIIOUYEHBI B IIPOMEKYT-
ke ot 0° mo 360°, To Ha pucyHKe HM300paKeHnl yrjnl o= 180°
uB=270°.

OtBer. 0. =180°, B=270°.

@ﬁ{ yA i )| |yt | | B [y | r)_a[y“ -J
TN dhNEEZdhERZahNE

of \‘ 1 \‘ [ Y N
\ 19 | J*x| \ Jel A9 [ = \ |9 | J=
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IIpumep 2. Ha eguHUYHON OKPYIKHOCTH OTMEUEHBI TOUKH,
COOTBETCTBYIOII[ME yIJjaM O U [, 3aKJIIOUEHHBIM B IIPOMEKYTKE
or 0 xo 2n paguau (puc. 7, 6). Beipasum o u B B pagmaHax.

Pewenne. Tak xak yriael o ¥ [ 3aKJI0UEHBI B IPOMEIKYTKE
or 0 o 2n pamuaH, TO HA PHUCYHKe 7, 6 M300pa’KeHBI YIJIbl

n n
o=-uf=—.
4 4
_Tn
=
IIpumep 3. Ha equHUYHON OKPYYKHOCTH OTMEUYEHBI TOUKH,
cooTBeTCcTByIole yriaaM o u P (puc. 7, ). 3anuiieM Bce Ta-

KHe yIisl O ¥ J, HCHOJB3ysA I'PALyCHYIO Mepy.
Pemenue. Ha pucyHkax 8, a u 8, 6 u3o0parkeHbl yIJIBI 0

u B, B mpomexxyTke or 0° 1o 360°, T. e. 0t =30°, B, =150°. JIroboit
APYro# yroj 0. OTJIuYaeTcs OT yria o, Ha 360°-n, n € Z, mo-
aTOMY Bce yrJibl o 3anuiieM tak: o.=30°+360° - n, n € Z. Ana-
JIOrMYHO Bce yruel B sanumem tak: f=150° + 360° ‘' n, ne Z.

OteBer. 00=30°+360°:- n, n e Z; f=150° + 360° - n, n € Z.

OTger. O = %, B

IIpumep 4. Ha equHUYHON OKPYKHOCTH OTMEUYEHBI TOUYKH,
cooTBeTCTBYyIOIKe yriam o u B (puc. 7, 2). 3anumure Bce Ta-
KHe yrisl o ¥ [, UCIOJib3ysl PAaJUAHHYIO Mepy.

Pemenne. Ha pucynkax 9, a u 9, 6 u306paskeHbl YIJIbl (,

T

u B, B npomexxkyTke oT 0 mo 21 paauaw, T. €. 0, = 3 pajauas,
4n “ "

B, = 3 paxuaH. JI1060i Apyro# yroy . OTIUYAETCA OT yTIJa 0,

Ha 27n, n € Z, mn0O9TOMYy Bce YIJBI O 3aluIlleM Tak:

2n
o =-—=+2nn, n € Z. AHaJOrn4HO BCe YrJbl [ 3amuIlleM TaK:

B=ﬂ+2nn, nelZ.

Otser. 0 = 2—n+2nn, neZz B=%+2nn, nelZ.

&) yA l 6)4 Y '_an yr | | 19| |¥]

A TN L e\ PaUINERVZENE
AL RGN AN AR
\ o ) E3 \ [e] ) E \ (0] 1 E \ O M
N / N / N / \ /

i
Puc. 8 Puc. 9
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26. CuHyCc M KOCMHYC yrna

IIpumep 1. Onpenenum CUHYC M KOCHHYC |
0CTPOro yrjia O IPAMOYTOJBHOTO TPEYroJb- |
HuKa (puc. 10). b <<

Pemenne. I3 Kypca reomeTpuu H3BECT-
HO, YTO CHHYC OCTPOrO yrJja MPSMOYTOJbBHO- a
ro TPEyroJIbHUKA €CTh OTHOIIEHUE IIPOTHUBO-

JeXxallero KaTerTa K rulioTeHy3e, KOCUHYC — Pnc. 10
OTHOILIIEHVE IPUJIEKAIIero KaTeTa K IUIIOTe-

. a b
Hy3e, IIO3TOMY Sina = —, coso = —.
c
. a
OTser. sino = —, cosO = —.
c c

IIpumep 2. Ha eguHuuYHOI OKPYXHOCTU
OTMEYEHBl TOUKHU, COOTBETCTBYIOIIUE yIJjaMm T8t
o, B, Yy u @ (puc. 11). Oupesenum 3HaAYEHUA /!

CHHYCA U KOCHHYCA KaXXJOro U3 3THUX YIJIOB. >

Pemenue. Tak xax mo ompenesieHHIO 3HA- o\ O x
9eHMS CHHyca M KOCHHYyCca yrjla ecThb CO- |
OTBETCTBEHHO OpAMHATA U abcIiucca TOYKHU |
eIMHNYHOH OKPYKHOCTH, COOTBETCTBYIOIIIEI
aromy yray, To sinoa=0, cosa=-1; Puc. 11

V2

. v2 . V3 1 . 1
sinf =—, cosp=-—; siny=-—, cosy=-—; sing=--,
B 5 B P Y= Y P [0 P

V3

cos(Qp = —.
¢ 2

VB, oV
2

OrBer. sina =0, cosa=-1; sinff = —‘/2—5—, cosf=—; siny=

2
cosy = _1, sin@ = _1 cos @ = _J_§
2’ 2’ 2"

IIpumep 3. N306pasum Ha eJUHUYHON OKPYIKHOCTH TOYKH,
COOTBETCTBYIOLI[MIEe BCEM TaKHM yIJjlaM O, AJIS KaXJOro U3 KO-
TOPHIX CIIPaBEeAJIMBO PABEHCTBO:

a) sina=0; 0) sina=—g; B) cosa.=0; 1) cosa=——‘/2—§.
3amuiieM Bce TaKue YIJIBI O.
Pemrenne.

a) Bcem yriiam o, ais KoTopeix sino = 0, cOOTBETCTBYIOT
IBe TOYKHM eQUHUYHON OKpysKHOcTH (puc. 12, a). Bce Takue
YLK COCTABJAIOT ABe cepuu yrios: o,=0+2nk, ke Z, u
o,=7 +2nn, ne Z. Yrasl 0, 1 0, MO}XHO O0'beJUHUTE B ONHY
cepuio: oL, = m, me Z.
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a)| |y4 6)| |v4 ) |vho, | |vd | |
o] Nou| [ N \~ N
\ | O Jx| \ JE; o | J= [o) x
\\ J/ (IXI: Nl (Xyl; \N,{/ ] ?’i' /
Ol
Puc. 12
6) Bcem yriiam o, AJisi KOTOPBIX sino = — —2, COOTBeTCTBy-i

IOT ABe TOYKM eJUHUYHOM OKpyxHocTH (puc. 12, 6). Bce Ta-
I

KHe YIJIbl COCTaBJAIT ABE CEPUH YIJIOB: O, =
3n
uo,= s +2nk, ke Z. Yrm.l 0, U 0, MOXHO O0BeAUHUTH

B OJHY cepuio: o, = (— 1™

B) Bcem yriam o, aaa Ro'ropmx cosa = 0, COOTBETCTBYIOT
IBe TOYKM eJUHHYHON OKpyxxHocTH (puc. 12, 8). Bce Takme

YyrJbl COCTaABJIAIOT ABE€ CepuHM YIJIOB: O

—%+2nn,ne Z,

+1tm—( 1) Z+nm, me Z.

—§+2nn, neZ, n

o,=- E +2nk, ke Z. Yraml 0, 1 0, MOXXHO O0'b€AUHHUTD B onny‘

cepuw: o, = E+nm, meZ.

3
r) Bcem yriaam o, AJisi KOTOPBIX COSOL = — 7 COOTBETCTBY-
IOT ABe TOUKU €IWHUYHON OKpyKHocTH (puc. 12, 2). Bce Ta-
2n
KHe yIJbl COCTaBJIAIOT JBE CePUHU YIJIOB: O, = — 3 +2nk, ke Z,

2n
uo,= 3 +2nn, ne Z. Yrasl o, U 0, MOXXHO O0bEIUHUTHL B

27

OAHY CEpHIo: O = i? +2ntm, me Z.
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27. ®opmynbl ans sino U coso

OcHoBHBIE (POPMYJILI AJIsi CHHYCOB ¥ KOCUHYCOB YIJIOB:

sin? o +cos? o = 1,
sin(-a) = —sina,
cos(—0) = cos .,
sin(o + 2nk) = sinao, ke Z,
cos (o +2nk) =coso, ke Z,
sin(n +0a) = —sinaq,
cos (T + Q) = —cos 0.

)

(2)
3)
(4)
(%)
(6)
(7





IIpumep 1. Brruucaum coso, ecau sino = li’ T<a<nm

Pemenne. IIo dopmyme (1) cos2a=1-sina=1- 25 _
144 T 169
=—, Tak kak — <o <7, To cosa <0, caemoBaTeJIbHO,

169
cosa = — 144 _ 12
169 13
OTser. —B.
13

IIpumep 2. JokakeMm, 4TO AJdA JIIOOBIX O, CIIPaBENJIHBO pa-
BEHCTBO sin (5n — o) = sina.

Pemenune. ITo popmyse (4) sin(5n — o) = sin((m — o) +4n) =
=sin(n — o). ITo popmysam (6) u (2) sin(n —a)=sin(x +(-a)) =
=-sin(-a)=sina, uTo 1 TpebOBaJIOCH ZOKA3aTh.

2
coso. J1-cos®a
IIpumep 3. Beruucium A = + -
3n v1- sin® o sina
<o < —.
. 2 _

Moasaysack dopmynoit (1) u paBercTBoMm Va“ = |a|, umeem
A= _Cosa ysina _ cosa +|sina|
[cos? o sino |cosa| sina

3n .
Tak kak T <o < =, 1o coso. <0 u sin o <0, moaTomy | cos o |=
cos O —sino
+ =-1-1=-2.

, ecJu

=-cos0 4 |sina|=-sinou A = _
—COos O s o
Orser. —2.

28*, ApPKCMHYC U GPKKOCHUHYC
Ilpumep 1. M306pasumM Ha eJUHUYHON OKPYIKHOCTU TOY-
KM, COOTBETCTBYIOLIIHE yrjaM O = arcsin %, B = arcsin| - %),

2
= arccos —, = arccos| —-—|.
! 5 ¢ 5)

Pemenne. Bribepem s e fTMHUYHOMN
OKPY’KHOCTH paguyc B 5 KJETOK E
(puc. 13). Vraet o u B npumagmexar | | 1T f 11T 1Y ]

)
Ry

IPOMEXKYTKY | — g; g , IpuyeM sin o = %, i

|
sinf = - % Vel Y U @ NpUHAAJIEXKAT \L*_,: i

npomexyTKy [0; m], mpuuem cosy = %’ Puc. 13
Hc.
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2
cos @ = — =, Touku, cooTBeTCTBYIOLIME yriaaMm O, P, Y ¥ ¢, ©306-

pasxeHBI Ha pucyHke 13.

IIpumep 2. Beryucaum:

a) arcsin (sin 10); 6) arcsin (cos 0,87n); B) arccos (cos 10).
Pemenmne. nom

a) Yuciao 10 He IPUHAAJIEIKUT IIPOMEKYTKY [— 2 E} mpeoo-

pasyeM sin 10 Tak, 4TOGEI apryMeHT CUHYCa IIPUHALJIEKAJ IIPO-
MEXXYTKY [—g E] sin 10=sin (3t —10) u (3n - 10) € [—g g],
nmoatomy arcsin (sin 10) = arcsin (sin (3t — 10))=3n - 10.

6) IIpeoGpasyem cos 0,81 Tak, yTOGBI apryMeHT CHHYcCa IIpH-

HAJJIe}KaJ MMPOMEMXYTKY [— g; g] cos 0,81 =sin (0,5n — 0,87) =

=sin (-0,3n) u (-0,3n) € [— g; g:l, moatomy arcsin (cos 0,8m) =

=arcsin (sin (-0,3n)) =-0,3xn.

B) Yucsoo 10 He nmpuHaagexut npomexyTky [0; n], mpeob-
pasyeMm cos 10 Tak, 4TOOBI apryMeHT KOCHHYCA ITPUHAIJICHKAT
npomexXyTKY [0; ]: cos 10 =cos (4n—10) u (4n—10) € [0; =],
moaTomy arccos (cos 10) = arccos (cos (4n — 10)) =4n - 10.

Orser. a) 3n-10; 6)-0,3n; B) 4n— 10.

29. TaHreHC M KOTAHIeHC yrna

IIpumep 1. OnpezesuM TaHTeHC M KOTAHI€HC OCTPOro
yrJjia O IpAMOYTOJBHOTO TpeyroJbHukKa (puc. 14).

Pemrenne. VI3 Kypca reomeTpun us-

T 777 T T[] BECTHO, YTO TAHTEHC OCTPOrO yrja Mps-

J[ -}-—1-] MOYroJBbHOro TPEeyroJbHHUKA €CThb OTHO-

o [IeHVe IPOTHUBOJIEIKAIIler0 KaTeTa K IpH-

b JexaleMy, a KOTAaHI'€HC — OTHOIIIEHHe

IpUJIeXKAIero KaTteTa K IPOTHUBOJIENA-

a b
a memMy, nodTomy tgao = > ctga = —.
a

Puc. 14 Oteer. tgo = %, ctgo = 2.
a

IIpumep 2. Ha equHUYHON OKPYKHOCTH OTMEUEHEBI TOUKH,
COOTBETCTBYIOLIME yriaaM o, B u Y (puc. 15). Onpenenum auade-
HUS TaHreHca U KOTAaHreHca KaMXJoro U3 3TUX YTIJIOB.

38





Pemenwne. Tax kak TaHreHc vk K |
yIa ecTh KOOPAMHATA TOUKH V3
0CH TAHT€HCOB, COOTBETCTBYIO- | |~ TT 171
meit 3TOMy yriy, a KOTaHTeHC ;

0 Y | 1 \/'é;
yria eCTh KOOPAMHATA TOYKHU >
0CH KOTQHI'€HCOB, coo'rBe'rc'rj_y- / /I e

omeit 3TOMY YTy, TO tga=—3§, S/

ctgo = v/3; tgBf = ctgp = 1;

e
tgy=«/§, ctgyzg. N

Qo
'Ry

NN
<

/
N

Otser. tgo = ?, ctgo = V3;

tgB = ctgB = 1; tgy = J3, Puc. 15
V3
ctgy =—.
gy 3

IIpumep 3. N306pasum Ha eZUHUYHOHN OKPYKHOCTU TOYKH,
COOTBETCTBYIOII[Mie BCeM TaKUM yIJjaM O, AJIS Ka’XJOro U3 KO-
TOPHIX CIIPABEAJINBO PaBEHCTBO: 73

a) tga = \/5; 6) tga=-1; B) ctga=«/§; r) ctgaz—?.
3anuiiemM Bce Takue YIJBI O.

Pemenne. a) IIpoBeaem och TaHreHcoB. Becem yriam o, mjs
KOTOpHIX tgo = V3, COOTBETCTBYIOT [AB€ TOYKH EIUHUUYHOM
OKpy'kHOCTH (puc. 16, a). Bce Takue yribel COCTaBJIAIOT CEPUIO

T
YIJIOB an=§+1tn, ne Z.

0) IIpoBemem och TaHreHCOB. Bcem yriam o, AJjs KOTOPBIX
tgo = =1, COOTBETCTBYIOT ABE TOUKH €OJUHHUYHOMN OKDPYKHOCTH
(puc. 16, 6). Bce Taxkue Yriabl COCTABJSAIOT CEPHUIO YIJIOB

T
g,=-—+mn, ne Z.
4

a)| |4

y
A
| /

YoDINEZ e [¥4 nlmyt

N
At

nupid
LR

|
[
_°
N

ihv
/,
[ o

Ry

s
.
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B) IIpoBenem ock KoTaHreHcoB. Bcem yriaam o, AJIsi KOTO-
pHIX ctga = 1/—3-, COOTBETCTBYIOT ABE TOUKHN €IUHUYHON OKPYIK-
HocTH (puc. 16, 8). Bce TaKue yrinl COCTABJISIOT CEPUIO YIJIOB

an=E+nn, ne Z.

r) IIpoBexem ock koTaHreHcoB. Bcem yriam o, mjas KOTO-
peIX ctgao = ——é, COOTBETCTBYIOT JAB€ TOYKH €JUHUYHOH
okpyskHocTu (puc. 16, 2). Bce Takue yribl COCTABJIAIT CEPUI0

T
yrnioBa =——+1mn, ne Z.
n 3

30. ®opmynbl ans tgo m ctg o

OcHoBHBIE (OPMYJIBI AJIS TAHTM€HCOB XU KOTAHTeHCOB YIJIOB:

tg(-o) = -tgo, 1)
ctg(-a) = —ctga, (2)
tg(a+nk)=tgo, keZ, (3)
ctg(a+nk)=ctgo, ke Z, 4)
tgo-ctga =1, (5)
tg?o +1=——, (6)
Ccos™ O
ctgo +1= —>—. (7
sin” o

IIpumeuanue. PaBerncrBa (1)-(7) cnpaBegsuBbl AJs
BCeX TaKUX YIJIOB O, AJA KOTOPBHIX OmIpejeeHbl o6e udacTu
3TUX PABEHCTB.

IIpumep 1. Brriuuciaum sina, cosa, ctgo, ecau tgo=2,4,

n<a<3—n.
2

Pemenne. ITo dopmye (5) ctga = BN S i. ITo dop-
tgo 2,4 12
myJse (6) cos? o = 1 = 21 -1 _ ﬁ. Taxk kak
tefo+1 24%°+1 6,76 169
3n 25 5
n<a<—,tocosa<0mucosa=-,[— =-—. N3 bopmyin
2 169 13
tga = sina cienyeT, 4To sino = tgaocosa=-1—2' 5|12
cos ol ’ 5 13 13’
OtBer. sina = — B, coso = — i, ctga = -5—.
13 13 12
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Ilpumep 2. Beruuciaum A= tgo — ctga

sina — cosa = —0,8.
Pemenne. IIpeo6pasyem
sin® o — cos? o 1

4 a1 €eCcJIN
sin O — Ccos O

A= = .
sin a.cos ()L(sin2 o - cos? 0()(sin2 o + cos? o) sinocoso
BosBens paBeHCTBO sina — cos o0 = —0,8 B KBagpar, HageMm,
. 1 0
uro sina.coso = 0,18, Torga A = = —.
50 0,18 9
OTBeT. ?.

31*. APKTGHIeHC U apKKOTAHIeHC

IIpumep 1. M306pasumM Ha eZUHUYHON OKPYIKHOCTHU TOU-
KM, COOTBETCTBYIOIIME yrjam o = arctg g, B = arctg %, Y=

=arcctg _3 ¢ =arcctg -8 o
5) 5
Pemenue. BriGepem puas T vk~ K/
eIMHUYHOM OKDYKHOCTHU
paguyc 5 KJaetox (pumc. 17). 1 0
IIpoBeteM OCh TAHI'€HCOB U OCh
KOTAHT'€HCOB. ¥YTrael O u [ [ 1

npm{a;jnema'r IIPOMEXYTKY PO \\ ~No -

—T
N

L 3
-—;— ) npuuem tgo=-, \ | /

D

2’2 5 y
tgB= -'5[; VIVIBI Y ¥ (¢ IPUHAMJIe- o 0

Ry

war npomemy'mg (0; n), npu-
seMctgy = =——,ctgp=——.

5 5 1
Touku, cooTBeTcTByMOILNE YT-
nam o, B, Y u @, uso6pakeHk
Ha pucyHke 17. Puc. 17

IIpumep 2. Brruucaum tg (arcsina). ( - n)

Pemrenne. O603uauum o =arcsin a. Tax Kak o€
10 sino = a.

2 2
sin” o a
CHayajia BBIYHCJIUM tg2 a: tgla = =

1-sin®a 1-a?
7L 2
THIBafg, YTO B IPOMEXKYTKeE (—E; E) sin o u tg 0. uMeroT OfUHA-

KOBBle 3HAKM, UMeeM tga = .
1-ad°
Otser. .
1-a2
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32. KocuHyc cymmbl M
KOCUHYC PA3HOCTM ABYX YFJNOB.
CuHyc cymMbl U CMHYC PA3HOCTM ABYX YINOB

dopmysBl KOCHHYCA Pa3HOCTU U KOCHHYCa CyMMBI JBYX
yIJIOB:

cos (0. — B) = coso.cosP + sina sin P, 1)

cos (o +PB) = cosa.cosP — sina sinf. (2)

®dopMyJIbI CUHYCA PA3HOCTH M CHHYyCA CYMMBI ABYX YIJIOB:

sin(o — B) = sinoa.cosP — sinP cosa, 3)
sin (ot +B) = sina cos B + sin B cosa. 4)

IIpumep 1. Beruucaum:
a) A =cos37°cos 53° — sin37° sin 53°;

6)B=sinﬂt—cos5—n—sin5—7zcosﬁ.
12 12 12 12
Pemenne. a) ITo popmyie (2) A =cos(837°+53°)=cos 90°=0.
. [T bBmn .. _ 1
6) Ilo dopmyne (3) B=sin|— - — [=sin— ==,
) Ilo dopmyie (3) (12 5 ne=2

Orger. a) 0; 6) %

IIpumep 2. YIpocTUM BhIpasKeHUE
C = cos(x — y)cos (x + y) + sin(x — y) sin(x + y).
Pemenne. ITo dhopmyae (1)
C = cos((x — y) — (x +y)) = cos(—2y) = cos 2y.

Oreer. cos 2y.

sin 43°cos17° + sin17°cos 43°
cos 72°cos 12° + sin 72°sin 12°
Pemrenue. Ilo popmynam (1) u (4)
_sin(43°+17°) _ sin60°

cos(72°-12°) cos60°

IIpumep 3. Beruucaum D =

= tg 60° = /3.

OTtser. «/5

IIpumep 4. CpaBHUM
sin 47°cos 69° + sin 69°cos 47° - sin 42°+cos 42°
cos 77°cos 39°—sin 77° sin 39° cos21°—sin21°
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Pemenne. 3ameTum, 4TO

sin 47°cos 69° +sin 69°cos 47° _ sin(47°+69°) _

cos 77°cos 39° —sin 77°sin 39° cos(77°+39°)
__ sin116°
cos 116°

= tg116° <0,

a Tak Kak sin42°+co0s42° >0 u cos21° — sin21° > cos45° -

_sind5°= 0, o Sn427tcosd2% o
cos 21°—sin 21°
sin 47°cos 69° +sin 69°cos 47° < sin 42°+cos 42°

cos 77°cos 39° —sin 77°sin 39° cos21°—sin21°

sin 47°cos 69° +sin 69°cos 47° < sin 42° +cos 42°
cos 77°co0s39° —sin 77° sin 39° cos21°—sin21° "

IToaTomy

Orser.

IIpumep 5. Haiinem HanMeHbIlee U HaubOoOJblllee 3HAYEHUSA
BepakeHus E = cosx — J3sinx.

Pemrenne. IIpeo6pasyem namHoe BhIpa)keHue mo dopmye (3):
E =cosx—-+3sinx = 2(%cosx— ? sinx) =

=2|sinZcosx - sinxcos E | = 2sin| Z - x|.
6 6 6

R
Tak xak -1 < sin (E - x) <1, TO HauMMeHbIIlee 3HAUEHHE

BupakeHnss E paBHO —2, a Hauboibliee 2.
OtBer. -2 u 2.

IIpumep 6. Berunucaum G = cos (arcsin 0,8 — arccos (-0,6)).
Pemenne. OGosmauum o =arcsin 0,8, P=arccos (-0,6),
torga mo opmyse (1) umeem

G = cos (o — B) = cosacosP + sina sin .
Tak xkak sin a=0,8, To cos?a=1-sin?a=1- 0,82 =0,36.
Tak kak — % o< g, TO cos o = 0, moaTomy cos o = /0,36 = 0,6.
Tax kak cos p=-0,6, 10 sin?p =1-cos?p =1-(-0,6)=0,64.
Tak kak 0< P < 7, To sinfP > 0, moaromy sinf = /0,64 = 0,8.
Teneps BbIUMcaum G=0,6 - (-0,6)+0,8 - 0,8 =0,28.
Otger. 0,28.
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33. ®Popmynbl npuBeaeHUs
AN CUHYCO M KOCUHYCO

dopmysaMu IIpUBEAEHUSA HA3BIBAIOT (DOPMYJIBI, IIO3BOJIAIO-
n T 3n
e IPUBECTH apryMEHTHI E -, E +0, T—0, T+0, > o,

%+a, 2t - o, 21 + 0, 52—n—a, 52—n+oc, 3t - 0o, 3T +0a, ... K apry-

MEHTY O.
Tak kak 3HaUeHHsS CHHYyCa U KOCHHYCA He HU3MEHAKITCA

OoT npubaBiieHUA (BLIYUUTAHUA) 2T K apryMeHTy, TO CUHYC (KO-
cuHyc) J1000ro M3 yKa3aHHBIX BBIIIIE apryMEHTOB HETPYAHO

T T
CBECTU K CHUHYCY (KOCHHYCY) apryMeHTOB 3 a, Py +0a, T—-0d,

3n 3n
n+ao — -0, > + O, KOTOPLIE MOXXHO IPUBECTU K apryMeH-
Ty O, IPUMEHAA POpMYyJbl cuHyca (KOCHHYyca) cyMMEI (pa3Ho-
CTH) ABYX YIJIOB.
Beinumem Bce 12 ¢opMys aasa yKasaHHBIX IIIECTH apry-
MEHTOB.

. T . T . .

sin E—aJ:cosa, sin E+a)=cosa, sin(n —a)=sina,
T . T .

cos E—a)=s1na, cos E+a)=—sma, cos (T —a)=—cosq,

.| 3¢ .| 3m . .

sin ?—a)=—cosa, sin ?+a)=—cosa, sin(n +0)=-sina,
3n . 3n .

cos ?—a =-sina, cos —2—+a =sina, cos(m+0o)=-—cosw.

Bce atu hopMysaBl MOMKHO 3aIIOMHUTH C IIOMOIILIO CJIEAYIO-
I[ero MHEMOHHYECKOro IIpaBuJja 1 JJ1a 3TOr0 HAfO HAYUHUTHCA
omnpeneasaTsh: 1) HaZO JU 3aMEHATh CUHYC HAa KOCHUHYC WJIH KO-
CHUHYC Ha CUHYC; 2) HAZO JIX B IIPABOM 4acTU (POPMYJIBI CTABUTH
3HAK «—».

n 3n
1) Ecau nmepBoe ciiaraemoe apryMeHTa Py WJIN > TO B IIpa-

BO#T yacTu GOPMYJEI HAO 3aMEHUTh CUHYC Ha KOCUHYC (KOCH-
Hyc Ha cuHyc). Eciiu nepBoe ciiaraemoe aprymeHTa ., TO 3aMe-
HATH CHHYC (KOCHHYC) He HAaJo.

1 Muemonunueckoe NpaBUJI0O — NpaBuMjo Jjsi 3anomMuHanmsa (Muemosu-
Ha — OOrMHA NaMATH y APEBHUX I'DEKOB).
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2) B npaBoit yactTu GOpMyJBI HAAO IIOCTABUTH 3HAK <«—»,
TOJIBKO €CJIM AJIA OCTPOro yrJja O 3HaueHue cuHyca (KOcHHYyca)
B JIeBOi yacTH (GOPMYJIBI OTPHUIIATEIBHO.

ITIpumep 1. Briuuciaum cos (2;_n + oz) +sin(-21n — o), ecau
sino = -0,1.
Pemenne. cos (277“ +a] +sin(-21n — o) =cos (12113 +3?n +a) +

+6in (=227 + T — &) = cos %"m +sin(n — o) = A.

Teneps MOXKHO IPUMEHUTH UIU GOPMYJIBEI KOCUHYCA CYMMBI
I CHHyCa Pa3HOCTH ABYX YIJIOB:
3n .. 3| . . .
A= cos?cosa - sm? sino +sinmcosa — sinocos =
=0:cosa—(-1)-sina+0-cosa — sina - (-1) =
= sino +sino = 2sinao,
I MHEMOHMUYECKOE ITPAaBHJIO:
A =sino +sina = 2sina.
Tak xak sina = -0,1, To 2sina = 2 - (-0,1) =-0,2.
Otger. —0,2.
. . [ 3m
2sin(n+0a)+sin| —-a
2
IIpumep 2. Beruuciaum

, €cJu
cos(m + o) — 4cos (E + OLJ

tga = 3. 2
2sin(n + a) + sin (3_7t - a)
2 _ —2sino - coso
~ —cosa + 4sina’

Pemenne.
cos(m + o) — 4cos (g + (x)

Tak kak tgo = 3, To cosa # 0. Paznesum uyucauTeab U 3HA-

-2sino — cos o
MeHaTeJb PO ———————— HaA COSO. M BBIYMCJIUM 3HaUe-
—coso + 4sino

—-2sino — cosa -2tga -1
HHe IOJYYeHHOTO BBIPAXKEHU: = =
—cosa + 4sina -1+ 4tga
_6-1 _ 7
-1+12 11’
7
OrBer. — —.
11
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34. Cymma ¥ pasHOCTb CUHYCOB M KOCMHYCOB

®opmMysbl CYMMBI M1 Da3HOCTU anyCOB'

il N el i
B

. . .o
sina + sinff = 2sin——co

2 2

+

o-B
2

COS

sino - sinP = 2sin p

@opMYJILI CYMMBI U PA3HOCTU KOCUHYCOB:

B s *—B
21

o
cosa +cosP = 2cosTcos

+B iy 2P
—

.o
coso —cosP = -2 sin ——sin

IIpumep 1. 3anumiem B Buje IPOU3BENEHUS:
a) A = sin80° + sin40°; 6) B = cos 80° — cos 40°.
Pemenne. a) Ilo dopmyae (1)
.. 80° + 40° 80° - 40°
A = 2sin cos =

2
2.3
2

= 2sin 60° cos 20° = cos 20° = «/5 cos 20°.

6) ITo dopmye (4)
B = -2sin

80° + 40° . 80° — 40°
sin =

2
2.3
2

= -2sin60° sin 20° = —

Oreer. a) V3 cos 20% 6) —/3 sin 20°.

IIpumep 2. Briuncaum
C = sin130° - sin10° — cos 100° — cos 40°.

Pemenne. Ilo dopmyaam (2) u (3)
C = 2sin 130° - 10 cos 130° + 10 B
2 2
100° + 40° 100° - 40°
cos 5 =
= 28in 60°cos 70° — 2cos 70° cos 30° =

=2 ‘/_ cos 70° — 2‘/_cos70° 0.

— 2cos

OTtser. 0.

sin 20° = — \/5 sin 20°.

(1)
(2)

3)
4





IIpumep 3. 3amuireM B BHAe IPOU3BEAEHUS:
D = sin31° +sin 25° +sin19°.

Pemrenne. ITo popmyae (1) D = 2sin 31 ;19 cos 31 ;19

+sin25° = 2sin25°cos 6° + sin25° = 2sin 25° (cos6° + %) =

=25in 25° (cos 6° + cos 60°) = 2 sin 25° - 2cos 6 +260 cos & _260 =

=4sin25°cos 33°cos 27°.
Otser. 4 sin 25° cos 33° cos 27°.

35. ®opmynbl CMHYCOB U KOCHMHYCOB
ABOMHDLIX M MOJIOBUHHLIX YFJIOB

®opmybI CHHYCA U KOCHMHYCA JBOHHOTO yrJja:
sin 20 = 2sina cosa, (1)
cos 2a = cos? o — sin? a. (2)

(DOPMYJII)I CHHyCa U KOCHHYCAa IIOJIOBHHHOTIO yrJuia:

. 2g=1—cosa’ 3)

sin
2 2
cos? & = 1+Hcosa (4)
2
IIpumep 1. Brruucaum sin2a u cos 20, ecau coso = —%
<o < 3?n 9
Pemenne. sina =1-cos?a=1-|- 9= m. Tak xax
41 1681
1<a< 32_n, To sina < 0, ciegoBaTesnbHO, SinQ = — Th ITIo dop-

Mynam (1) u (2) umeem
sin20 = 2sinacosa = 2. LU Y R EO—,
41 41 1681
81 _ 1600 _ 1519
1681 1681 1681°

cos 2a. = cos?a — sin o =

1519

» C = - T

1681

OtBer. sin 20 = 72
1681
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IIpumep 2. [okakeM PaBEHCTBO
2ctga

1+ ctg’o

Pemeane. 3anuiem sin 200 B Bujge Apo6u, 3aTeM pas3fesinM
YHCJUTEJIb U 3HAMEHAaTeJIb APOOH Ha sin®a (o #nn,ne Z):

sin 20 = (o # nn, ne Z).

2sinocosa _ 2sinoacoso  _ 2ctgo
= = s
sina +cos?0 1+ ctg2 o

sin2a =

4YTO ¥ TpebGOBAJIOCH AOKA3aTh.

IIpumep 3. Bruiuucaum sin% U COS %’ ecau coso =-0,28,
n<a< 3—“.
2
Pemenne. Ilo dhopmynam (3) u (4)
s 20 1-coso _ 1+0,28

sin = 0’64,
2 2 2
cosz-q _ 1+ cosa _ 1-0,28 = 0,36.
2 2 2
3n n

Tak kak © <o < > o F<c%< 3;”, MO3TOMY sin% >0,
a cos% < 0, ciemoBaTeJbHO, sin% = ,/0,64 = 0,8, a cos%=

=-,/0,36 = -0,6.

OTtser. sin% =0,8, cos% = -0,6.

36. MpousseaeHns CMHYCOB U KOCHHYCOB

®dopmysbl IpOU3BEAEHNN CHHYCOB U KOCHHYCOB:

sina cosp = %(sin (© + B) + sin (0. — B)), )
cosocosfP = —;—(cos (@ +P) +cos(a - B)), (2)
sina sinp = %(cos (© — B) - cos (o + B)). ®)

IIpumep 1. anuirem B BUJe CYMMBI UJIX PA3HOCTH:

a) sin 21° cos 9% 6) cos 32° cos 28°; B) sin 55° sin 25°.

Pemrenue. IIpumensas nmociaenoBaTensHo Gopmysr (1)—(3),
umeeM: )

a) sin21°cos 9° = %(sin 30° +sin12°) = i + 3 sin12°
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6) cos 32° cos 28° = —;— (cos 60° +cos4°) = % cos 4°;
B) sin 55° sin 25° = —;—(cos 30° — cos 80°) = —‘? - % cos 80°.

1 V3

Otser. a) 1 + 1 sin12° 6) 1 +=c0s4°% B) — — —l-cos 80°.
4 2 4 2 4 2

AIH

IIpumep 2. Buruucaum:

a) A = sin32°cos 28° — sin17°cos13°
3n n 5n

6) B = cos 2L cos = — sin =~ sin 2F.
16 16 16 16

Pemrenne. a) Ilo dopmyne (1) A = %(sin60° + sin4°) -
—%(sin 30° + sin4°) = L(sin60° + sin4° — sin30° — sin4°) =

=l(sin60° sin30°) = —- (ﬁ - l) = [§;1
2 2 2 2 4

6) IIo dopmymam (2) m (3) B = —l-[cos(3—n + £]+

3n 4 1 Tn 5n
+cos| ——— || —=|]cos| — — —
16 16 2 16 16

+cos——cos—+cos§lt— =1 cos£+cos3—7t =1 ﬂ——J—g =0.
8 4 2 4 4 2\ 2 2
Orser. a) ‘/_ L 6) 0.

37. ®opmynbl AN TAHreHCOB

@PopMyJIbI TAHTEHCA CYMMBI ¥ TAHT€HCA PA3HOCTU ABYX YTJIOB:

tgo + t
tg(o+p) = LR (1)
- tga th
tga - tgP
tg(o - pB)= —————. 2
g -p) 1+ tgotgp (2)
®opMyJIBI TAHTE€HCA ABOMHOIO U IIOJIOBUHHOTO YIJIOB:
2tga
tg 200 = ————, 3
g I ta 3)
tgg _ _sina _ 1—'COSOL. (4)
2 1+cosa sin o

Ilpumeuanue. PaBencrBa (1)—(4) cnpaBegauBBI IJIA
BCEX TAKHX YIJIOB O, AJA KOTOPBLIX ONpeJeJieHBl 00e uacTu
3THX PaBEHCTB.
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IIpumep 1. Beruucaum tg (o +P) u tg (o — ), ecau tga = %,

1
th=§.
Pemenne. ITo popmyaam (1) u (2)
1 1
273 342
t o+ = = =1’
g +f) 11 6-1
1-=.=
2 3
1.1
2 3 3-2 1
t o — = = —_ =
g B) 11 6+1 7
14+4=-=
2 3

1

=
tg97° — tg37°
1+tg97°tg37°
Pemenne. Ilo dopmyie (2)

tg97" ~ 837 _ tg(97° - 37°) = tg60° = V3.
1+tg97°tg37°

OTser. «/—é

IIpumep 3. Beriuucaum tg 4o, ecau tgo = 711
Pemrenne. ITo popmyae (3)

Ortger. tg(0 +B) =1, tg(0 - B) =

IIpumep 2. Beruucaum

2t $i 8
1-tg°a 1- 1 15
16
2 B
tg o 2tg.‘2a _ 15 240
1-tg°2a 64 161
225
OTBer &
161
IIpumep 4. Beruucaum tg 15°.
Pemrenne. I cnoco6. ITo popmyne (4)
1
tg15° = sin30° _ 2 _ 1 =2‘J§=2_J§
1 + cos 30° 1+1§ 2+4J3 4-3
2
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Il cioco6. ITo dopmyae (2)

1
1-—
tg15°=tg(45°—30°)= tg 45° - tg30 _ J§ _
1+ tg45°tg30° 1+1'l
V3

V3-1 ((/3-17 P
= = = 2— 3-
V3 +1 3-1
OrBer. 2 - V3.

38. TpuroHomeTpuueckue PyHKUUM

IIpumep 1. 3agaHa ¢yHKIUA y=sin 2x. YkaxkeM mpome-
KYTKHM: a) Bo3pacTaHus; 0) yObIBAHUSA 3TOil DYyHKIIUH.
Pemenune. OG6o3uauuB 0o =2X, pPaCCMOTPUM (PYHKIUIO
y=sina, oo € R.
a) PyHKHUA y=sino Bo3pacTaeT HaA MIPOMEXKYTKaAX
T T
[—E+2nn; E+2nn], roe ne Z. Tak xkak a=2x, TO OJa X
cIpaBeJIUBbl ABOMHBIE HEpaBEeHCTBA — g +2nn < 2x < g +21n
T T
HIH —— +Tn < x < Z+nn, rge n € Z.

Takum o6pasom, GyHKIUA Yy =sin 2x BoapacTaeT Ha IIpoMe-
KYTKaX —§+nn; E+nn ,rone n € Z.

6) dPyHkunusa y=sino yObIBaeT Ha IIPOMEXXYTKax
[-’3 + 2nn; 32_n + ZRn}, rae ne€ Z. Tak kak o= 2x, TO AJsa X cIpa-
BeJJINBLI NBOWHBIE HEepaBEHCTBa g +2nn < 2x < 32_n + 2tn uan

T 3n
z+nn<x<7+nn, rone neZ.

Takum ob6pasom, ¢byHKIuA y=sin 2x yOnIBaeT Ha Ipome-

T 3n
KYTKAX " + mn; " +nn|, roe ne Z.
n T
OtBer. IIpoMe)xXyTKM BO3pacTaHUS: [— " +7mn; " + nn],

ne€Z; NpoMeXXyTKuU yOLIBaHUA: [:1:- + nn; 3% + nn:|, roe ne Z.
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IIpumep 2. Onpegenum HauboOJblIlee U HANMEHbIIIee 3HAYE-
HuA QyHKIuH f(x)=4cos® 2x + 3sin? 2x.

Pemenne. Taxk Kak [(x)=4cos? 2x + 3sin? 2x =cos? 2x +
+ 3(cos2 2x + sin? 2x)= cos? 2x + 3, To u3 ycaoBusa 0 < cos?2x <1

ciaenyer, 4to 3 < cos?2x +3< 4. Bro O3HavaeT, 4TO HAMOOJb-

Iree ¥ HauMeHbIlee 3HAUeHUA PpyHKuuu f(x) paBHBI COOTBET-
CTBEHHO 4 U 3 M AOCTUTAIOTCA BO MHOTMX TOYKAaX, HAIIPHUMeED,

f(%) =3, a f(0)=4.
|tg x| + tgx
HEE B,

Pemenne. @ynknusa f(x) onpeneseHa s BcexX X # L nn,
rae ne Z. 2

1) HOna Tex x, ©nOpuU KOTOpeIX tgx >0, umeem
f(x) = [tg x|+ tgx _ lex ;r tgx _ tg x. IloaTromy paaA Takux x
rpaduk QyHKIUM cOoBHazaeT ¢ rpapukom GyHKnuu y=tg x.

IIpumep 3. IToctpoum rpadpur GpyHxmuu f(x) =

2) Hna Ttex x, mnpu Koropeix tgx <0, wumeem
tgx|+tgx —-tgx+tgx
fry = LEx v tex  —tgx+tg

= 0. IlosTomy pmas Takux x

2
rpaduk pyHKIUU ecThr Touku ocu Ox (puc. 18).

| 2 y4 i E

Bt i |
4 b 4 § -
_3n: _I o L 3n! x

2 | 2! 2] 2 |

Puc. 18

39. TpuroHomeTpuueckue ypaBHEHHUS

IIpumep 1. Pemum ypaBHeHUE
8sinx — 6sinxcosx+3cosx—4=0. 1)
Pemenne. PasnosxuMm JieByio uacts ypaBHeHus (1) ma MHo-
JKUTEJIH:
4(2sinx -1)— 3cosx(2sinx—-1) =0,
2sinx —1)(4 - 3cosx) =0. (2)
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Bce perrtenus ypaBHeHUsA (2) SABIAIOTCA PEIIEHUAMHU ABYX
OpoCTeHIINX ypaBHEHUI:

1) sinx = 1 u 2)cosx = —4—.
2 3

Bce pemlenus ypaBHeHusi 1) cOCTaBIAIOT ABE CepUHU:

xn=E+21m, neZ;, x =5—n+2nm, meZ,
6 mo 6

a ypaBHeHHE 2) He UMeeT pellleHui, TaKk Kak cos x < 1 ajsa Jjro-
4
6oro x, a 3 > 1.

CrnemoBaTesbHO, ypaBHeHHe (1) mmeeT Te Ke OBe cepUU
pelleHNii, KOTOpHIe OOBEAUHSAIOT OOBIYHO B OJHY CEPHIO:
x,= (—1)”% +nk, ke Z.

Orger. (—1)’“% +nk, ke Z.

40. 3ameHa HeM3BEeCTHOro
Npu peLleHMn TPUroOHOMETPUUYECKUX YPaBHEHUH

IIpumep 1. Pemum ypaBHEeHUE

sin (3x - g] =1. (1)

T
Pemenue. O603uayuB o = 3x — > nepemnuiieM ypaBHeHue (1)
B BuJe sino = 1, Bce pelIleHUsT KOTOPOrO COCTABJIAIOT €QUHCT-
T
BEHHYIO CEpHUIo O = Py +2nn, ne Z.

Tenepp Haiiem Bce pellieHusa ypaBHeHus (1):

3Jcn—E = E+21m, 3xn= T +2nn, x, = §+2%, nelZ.
Orger. ~ +m, nelZ.
3 3
IIpumep 2. PemiuMm ypaBHeHUe
cos? x —4cos x +3=0. (2)

Pemenne. YpasueHue (2) KBagpaTHOEe OTHOCUTEJILHO COS X.
O6o3HauuB t =COS X, MeperuIileM ero B Buie

t2-4t+3=0. (3)
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Ypasuenue (3) umeer aBa KopHda t;=1 u t,=3, ciegosa-
TeJIbHO, MHOXKECTBO peIlleHuil ypaBHeHUs (2) sBiaseTrcsa o00b-
eIVHEeHNEeM MHOXKECTB DelIeHUil ABYX ypaBHEHUIl:

1) cosx=1 u 2)cosx=3.

Bce peitenus ypaBHeHUs 1) cOCTABIAIOT €JUHCTBEHHYIO Ce-
puio x, =2n1n, n€ Z, a ypaBHeHHe 2) He UMeeT PeIllleHUM, TaK
Kak 3 > 1, a cos x < 1 gua ao6oro x.

CrnemoBaTeabpHO, ypaBHeHHe (2) MMeeT e€JUHCTBEHHVIO ce-
puIo pelleHuit x, =2n1n, n € Z.

Orser. 2nn, n € Z.

IIpumep 3. Pemtum ypaBHEeHUE
tgd x—tg?x-3tgx+3=0. 4)

Pemrenune. O603HauuB ¢ =tg x, nmepenuiiemMm ypaBHeHue (4)

B BUE
32—+ -3t+3=0. (5)

PaaosKuB JIeBYIO 4YaCcTh YPaBHEHHUs (D) HA MHOXKHUTEJIH, Iie-

penuiieM ero B BUIE

(t-1)(t*-3)=0. (6)

YpasHenue (6) umeer Tpu KOopHa t; =1, t2:—w/§ utg= V3,

cJIef0oBaTeJbHO, MHOYKECTBO pellleHuil ypaBHeHud (4) ecTb 00b-
eqVHEeHNe MHOJKeCTB DeHIeHU TpeX ypaBHEHUII:

1) tgx=1; 2) tgx=—«/§; 3) tgx = V3.
Bce pemenus xa)xaoro us ypasHenuii 1), 2) u 3) cocrasis-
I0T €UHCTBEHHYIO CEPHIO COOTBETCTBEHHO: X, = L nn, n € Z;
T T
x, = -3 +1mTtm, me Z; x,=— +np, p € Z. CiegoBaTesIbHO, Bce
pelnieHuUss ypaBHeHUs (4) cOCTABJSIOT 3THU TPH CEPHH.

JlBe mociaenHUe cepuy pelIeHUHA MOMKHO O0BeIUHUTH:
T
x, = i§+nk, ke Z.

OTser. %+1tn, nez i-7—3t-+1tk, ke Z.

41. NpumeHnenne TpuroHomerpuueckux Gopmyn
Npu peweHun YpPaBHEHUH

IIpumep 1. Pemum ypaBHeHUE
cos’mx +4 sinnx+4=0. 1)

Pemeane. IIpumensaas OCHOBHOE TPUTOHOMETPUUYECKOE TOX-
IecTBO, mepemnuireMm ypaBueHue (1) B Bume

sin? tx — 4 sin tx - 5=0. 2)

54





VYpaBHeHue (2) KBaJpaTHOE OTHOCHUTEJNBHO sin mx. O6o3Ha-
quB ¢t = sin mx, mepenuiieM ero B BUJE

t?—4t-5=0. (3)
YpaBuenue (3) umeer nBa KOpHA t,=-1 u t, = 5, ciexosa-
TeIbHO, MHOJKECTBO pelreHuil ypaBHeHUs (1) ects oO0beguHe-
HI€ MHOKECTB peIlleHUIl ABYX ypaBHEHWUII:
1) sintx=-1 u 2)sinnx =35.
Bce pemrennsi ypaBHeHUsA 1) cOCTaBJIAIOT €JUHCTBEHHYIO
CepHIo

1
nxn:—£+2nn, x,=-=-+2n, neZ,
2

a ypaBHeHHe 2) He UMeeT pellleHUu, Tak Kak 5 > 1, asinnx < 1
s Jioboro x.
CregoBaTenbHO, ypaBHeHue (1) MMeeT eIMHCTBEHHYIO ce-

puio pemenuit x, = -~ +2n, ne Z.

Otser. —% +2n, ne Z.

IIpumep 2. Pemium ypaBHeHUe

sin 2x cos (x+§)+sin (x+§)0032x = ? 4)

Pemenue. IIpumensasa dopmyJly CMHyca CYMMBI IBYX YIJIOB,
nepenuineM ypaBHeuue (4) B Buze

sin (3x+£) = ﬁ (5)
3 2
O6osnauuB t = 3x + E, nmepenuiineM ypaBHeHuUe (5) B Buue
sint = -‘/2—5 (6)

VYpaBueHue (6) uMeeT nBe cepUM DeILEHUH:

t =§+2nn, nelZ; tm=23—n+2nm, melZ.

n
CiaemoBaTeJsIbLHO,

3x +£=—+2nn,neZ 3x + X = 2—7t+21tm,meZ
n 3 3 3 3

OTKy/a HaMJeM ABe CepUHU pPelIeHU#l ypaBHeHHA (D):

2nn

x,=——, neZ; xm=—+— meZ.

9

CrnemoBaTesbHO, ypaBHeHMe (4) UMeeT Te Ke CePHUU pellleHUid.

OTser. 2ﬂ, neZ; §+27;m’ meZ.
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IIpumep 3. Peminm ypaBHeHHe

sin*x +cos®x — sin 2x = % (7
Pemenne. Ilepenumiem ypaBuenue (7) B Buie
(sin®x + cos®x)?— 2 sin®x cos®x — sin 2x = 1?1,
1- 1 sin?2x — sin 2x = H,
.2 . 3
sin 2x+2s1n2x+:1- =0. 8)
O6o3uauuB t =sin 2x, nepenuiniem ypasHeHue (8) B Buzae
212t +3 = 0.
4
1 3
JTO ypaBHEHUE HMeeT Ba KODHA f, = — 3 ut,=— o> Caeno-

BaTeJBbHO, MHOXKECTBO pellleHui ypaBHeHusd (8) ecTh o6 bequHe-
HUEe MHOXKECTB PelIeHUI ABYX YDPaBHEHMI:
3

1) sin2x:—l u 2)sin2x=--.
2 2
Bce pemenus ypaBHeHHdA 1) COCTaBIAIOT JBe CEPUHU: X, =

=—%+nn, neZ, n xm=——?-g—+1tm, me Z, a ypaBHeHue 2)

. 3 .
He HMeeT pelleHUil, TaKk Kak —5< -1, a sin 2x >-1 pna maio-
6oro x.

CnenoBaTenbHO, ypaBHeHue (7) mMeeT Te »Ke CepUH pe-
IIIeHUI.

OTser. —L+nn, nelZ, —5—n+1tm, melZ.
12 12

42. OpHopopaHblie ypaBHEHUS
IIpumep 1. Pemium ypaBHeHHe
3sinx—4cosx =0. (1)

Pemenne. YpaBHenue (1) ogHOpPOAHOE MEePBOM CTEIIEHU, OHO
PaBHOCHUJIBHO YPABHEHUIO

3tgx—-4=0. (2)

VYpaBuenue (2), a 3HaUUT, U PABHOCUJILHOE eMy ypaBHeHue (1)

uMeer eJIHHCTBeH4HyIO CepUIO PelleHus x, = arctgg +nn,ne Z.
OrBer. arctg 3 +nn, ne Z.
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IIpumep 2. Pemum ypaBHeHHEe

8sin?x — 4 sinx cos x + cos?

x = 0. (3)

Pemenne. YpaBHueHue (3) OTHOPOAHOE BTOPOI CTEIIEHU, OHO
PaBHOCHJIBHO yPaBHEHUIO

3tg?x-4tgx+1=0. (4)
Taxk KaK ypaBHeHUe 3t2— 4t +1 = 0 umeer ABa KOpHA t; =1

1
" t2=§, TO Bce pellleHuA ypaBHeHHud (4), a 3HAYUT, U PABHO-

CHJIBHOTO eMy ypaBHeHUs (3) aABasTCA OoO0begUHEHHEM Bcex
pemieHuil IByX ypaBHEHUIl:

Dtgx=1 u 2)tgx=§.
YpaBHeHue 1) uMeeT €IUMHCTBEHHYIO CEPHUIO0 peIIeHui

T
x,= Z+nn, n € Z, a ypaBHeHue 2) MMeeT eIUHCTBEHHYIO ce-
puio pemtenwuii x, = arctg — +nm, me Z.

Otser. §+nn, neZz, arctg%+1tm, meZ.

IIpumep 3. Onpenenum, Ipu KAaKUX @ yYpaBHEHUE
5sin®?x +4sinxcosx +acos’x =0 (5)

He UMeeT pEeIIeHUH.
Pemenue. YpaBueHue (5) 0fHOPOAHOE BTOPOM CTEeHU, OHO
PaBHOCUJILHO YPaBHEHUIO

5tg?x—4tgx+a=0. (6)

Tak kak ypaBHeHHe 5t°— 4t +a = 0 He UMeeT KOpHeil mpu
yeaoBuu D =16 -20a < 0, To u ypaBHeHue (6), a 3Hauwur,
U PaBHOCUJIBHOE €My ypaBHeHHe (5) He MMEIOT pelIeHuil Ipu

TOM )K€ YCJIOBUH, T. €. IIPDH a > 5

Orser. a > g

43*., TpuroHoMeTpMueckue HepaBeHCTBA

IIpumep 1. Pemum HepaBeHCTBO
sin|2x - % |> L, (1)
6 2

Pemrenne. OGozHauuB t = 2x — E, mepemnuIIeM HepaBeH-
ctBo (1) B Buge 6

1
int > =. 2
sint > > (2)
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‘;,_T,ﬂj A n- MHOKeCTBO pelIeHHMiI HepaBeHCTBa (2)
. s T
|64 | | 5 |  ecTb cepus MHTEpBAJOB i 2nn<t< " +2nn,
1 To 1] neZ(puc.19), nosToMy Bce pellleHUs Hepa-
»\D 11 ELA] Bemersa (1) Haiimem, pelnIiuB CEepHUIO0 ABOMHBIX
I — A4
S || HepaBeHCTB
J 51

T romn<2x-T< — +2nn, ne Z,
Puc. 19 6 6 6

OTKyaa ImoJydyumM

%+nn<x<g+nn, neZ,

T. €. MHOXKECTBO BCeX pelleHuit HepaBeHncrsa (1) cocrour us

T T
cepuU UHTEPBAJIOB 6 + 1n; 5 +nnl|, neZ.
T T
OTBer. (E + 7tn; 2 + nn), neZ.

IIpumep 2. Pemum HepaBeHCTBO

4sin®x —4cosx—-1> 0. 3)
Pemenne. Ilepenmnmiem HepaBeHcTBO (3) B BuIe

4cos’x +4cosx—-3<0. 4)
[TWATTE OGosnauum cos x =t. Tak Kak HepaBeH-

cTBO 4%+ 4t — 3 < 0 UMeeT MHOKeCTBO perlire-

ﬁ‘\\
AN
—
AW
g
RY | T

. 3 1
HUH Py St > TO BCe pellleHUusA HepaBeH-

ctBa (3) HaligeM, pelIuB ABOIHOE HepPaBEHCTBO

|
L

—=<cosx < —.
2 2

N A5
X 3

I

3
Puc. 20 HepaBencTBo — 2 < €OS X CIpaBeAJIUBO I
o 1
JI00BIX X, 8 MHOYKECTBO PeIlleHUi HePaBEeHCTBA COS X < 2 €cTh

n 5m
cepusi IPOMEXYTKOB 3 +2nn < x < 3 +2nn, ne Z (puc. 20).
OHa u sABJIsAETCA MHOXKECTBOM BCEX pellleHU¥ HepaBeHcTBa (3).

OTser. [% + 21n; 5?“ + 2nn], neZ.

IIpumep 3. Ompenenum Bce 3HAUEHHS @, IPH KAXIOM HU3
KOTOPBIX MMEET XOTs ObI OJHO pellleHNe HepaBEeHCTBO

12sinx + 5cosx < a. 5)
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Pemrenne. Pasgesnum HepaBeHCTBO (H) Ha UMCJIIO \/122 +5%=
=13, noJy4yuM HepaBEHCTBO

Esinx+-§—cosx<i, (6)
13 13 13

PaBHOCHJIBHOE HepaBeHCTBY (5).
2 2
12 5 "
Tak Kak 13 + 13 =1, TO cyllleCTByeT TaKO# yroJ o, YTO
12 . 5
coso = T u sino = 13" ITepenuniem mepaBeHcTBO (6) B Buge
o a
sin(x +o) < —.
13
ITocneaHee HEpaBEeHCTBO, a 3HAYUT ¥ HEPABEHCTBO (D), uMe-
a
eT XOTs ObI OHO peIlleHMe MPU KaXJOM a, TAKOM, UTO 13 = -1,

T. e. IpH KaKjaom a = —13.
OTtser. a > —13.

44*, BeepeHue BCNOMOrarenbHOro yrna.
3ameHa t = sinx + cosx

IIpumep 1. Pemum ypaBHeHUe
3sinx —4cosx = 5. 1)
Pemenne. PasgenuB ob6e uyactu ypaBHeHusa (1) Ha yucio
,/32+(—4)2 = b5, MOJy4YuM ypaBHEHUE

§sinx—écosx=1, (2)
5 5

paBHOCHJIbLHOe ypaBHeHuiwo (1).
2 2
Tak kak (g) + (g) =1, TO cylecTByeT TaKO# yrosx o, 4TO

3 . 4
cosO = 5 usino = = ITosTomy ypaBHeHUe (2) MOKHO IIE€PEIHU-

caTb B BHIE
sinxcoso — sinacosx =1

UIM B BUJE
sin(x—-o)=1. 3)

VpaBHeHue (3) MMeeT eAUHCTBEHHYIO CEepPUI0 pelIeHUH
T T
x,—0=—=+2nn, neZ, oTkyza x, =0 +E+2nn, ne Z. Tak
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.4
Kak 0. = arcsin = TO ypaBHeHue (3), a 3HAYUT, U PaBHOCUJILHOE

emy ypaBuenue (1) mmMeeT eJHHCTBEHHYIO CEPUI0 PeIIeHHUMH
. T
x,= arcsmg +E +2nn, ne Z.

. 4
OTBer. arcsin = +g +2nn, ne Z.

IIpumep 2. Pemum ypaBHEHUe
sinx — 2sinxcosx +cosx = —1. 4)
Pemenne. O603HauuB ¢t =sSin X + cos X, IepemnuIleM ypaBHe-

Hue (4) B Buge
t2-t-2=0. (5)

Ypasrenue (5) umeer aBa KOpHA t,=-1 u ¢, = 2, moaTomy
BCe pellleHusa ypaBHeHU: (4) ABIAIOTCSA PEIIeHUAMHU UJIU ypas-
Henud 1) sin x + cos x =—1, uau ypasuenus 2) sin x + cos x = 2,

Bce pemienuss ypaBHeHus 1) HaiizeMm, BBegs BCIIOMOT'aTeNlb-
HBIM yroJl U IlepenucaB ypaBHeHUe 1) B BuJe ypaBHEHUS

sin x+ X =—£,
4 2

o T
KOTOpOe HMMeeT JBe CepUU DeleHuil: x, = — 2 +2nn, ne’Z
X,=-T +2nk, ke Z.

BBegsi BcmoMoraTeJbpHBIN yroJ, y6esKaaeMmcsi, 4TO ypaBHe-

Y . T
HUe 2) He UMeeT PeIllleHU, TaK KaK PaBeHCTBO sin | x + " =42
He BBINIOJIHSETCS HU IIPU KaKOM X.

CiaemoBaTenbHO, ypaBHEHHE (4) UMeET Te )Ke ABe CepPHUH pe-
IIeHU .

OTBer. —g +2nn, neZ; -n+2nk, ke Z.

IIpumep 3. Penuum HepaBeHCTBO
2sinxcosx + 2cos’x > 1. (6)

Pemenne. Ilpumensas ¢popMysabl CUHyCa U KOCHUHYCA JBOM-
HOro yrJia, meperuiieM HepaBeHCTBO (6) B Bujue:

sin 2x +cos2x > 0. )

BBoasa BcrmoMoraTesbHBIN YroJi, nepenuineM HepaBeHCTBO (7)
B BHIE

sin[2x+Z|>0. ®)
4

60





MHoKecTBO pellleHHII HepaBeHCTBa (8) eCTh cepus HHTEPBAa-
T .
noB 2tk < 2x+— < m+2nk, ke Z, oTKyaa HaiigeM Bce pelle-

HUA HepaBeHcTBa (6): — I ink<x< 3r +nk, ke Z.

OTtser. (— -+ nk L nk) ke Z.
8 8

Ilpumep 4. PemiuM HepaBEeHCTBO
sinx —cosx —4sinxcosx <1. 9

Pemenne. O6o3HauuB t = sinx — cos x, mepemnuIieM Hepa-
BeHCTBO (9) B Buge:

2t +t-3<0. (10)

HepaBencTBo (10) paBHOCHUJIBHO HEpaBEHCTBY —g <t<1,
I03TOMY HepaBeHCTBO (9) PaBHOCHUJIBLHO HEPABEHCTBY

—%<sinx—cosx<l. (11)

BBoags BcmomoraTeJabHBIH YroJi, IIepenuilleM HepaBeH-
creo (11) B Buze

—i < sin (x )< Q (12)
4 2

JleBoe u3 HepaBeHcTB (12) cupaBeayuBo pu J0OBIX x. Cie-
JoBaTeJIbHO, HEpaBeHCTBO (9) paBHOCHJIBHO HEPABEHCTBY

sin(x——)< @ (13)
4 2

MuosxecTBO perrenuii HepaBeHcTBa (13) ecTs cepusa MHTEDP-
BAJIOB — 5% +onmk<x-Z<1 +2nk, k€ Z, oTkyna HalileM Bce

peinenus HepaBeHCTBa (9): — 1 +2nk < x < L 2nk, ke Z.

OTaer. (—n + 2nk; g + 21tk), ke Z.

45*%, 3ameHa Heu3BeCTHbIX
NpM PEeLUEeHUM CUCTEM YPUBHEHMH

IIpumep 1. Pemum cucreMmy ypaBHEHUH
3x -2y ="17
x+5 +y (1)
2+ 2 2 = 40.
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Pemenne. BoipasuB y uepe3 x U3 IIepBOro ypaBHEHUS CHC-

Tembl (1), mogcTaBUM BBIpa’KeHUE BMECTO Y BO BTODOe

ypaBHeHHe cucTeMsl (1) u pemrum mosiyueHHOe ypaBHEHUE:
2%+ 22-1_40=0. (2)

YMHOkKUB ypaBHeHue (2) Ha 2 u 0603Hauus t = 2%, nepemnu-
1IeM [IOJIyYeHHOe ypaBHEHHe B BUAE

t2+2t-80=0. (3)

Ypasuenue (3) umeeT aBa KOpHaA t; =—-10 u t, = 8, moaromy
BCe KOPHU ypaBHeHUs (2) ABIAAITCA 00beJUHEHNEM BCEX KOp-
Helt ypaBHeHuit 1) 2*=-10 u 2) 2 = 8. Tak Kax ypaBHeHue 1)
He UMeeT KOpHeil, a ypaBHeHHUe 2) UMeeT eJUHCTBeHHBIA KOpPeHb
x,=3, To ypaBHeHUe (2) UMeeT eAUHCTBEHHBIN KODEeHb X,= 3.

IlogcraBus x, =3 B PaBEHCTBO Y = , Haiiziem, 4TO y,=1.

OTtser. (3; 1).
IIpumep 2. Pemmum cucremy ypaBHeHHIt
X2 L 10x-5y =1
2x -y 4)

14-15%* Y415 =154 "%,

Pemenne. O603nauus t = 1527V, mepenuilleM BTOpPOE ypas-
HeHHUe cucTeMel (4) B Buae

t2-14¢t-15=0. (5)

Ypasuenue (5) umeer aBa KOpHA t, =—1 u t, = 15, moaromy
BCe pellleHUsl cucTeMsbl (4) ABIAIOTCS 00'beJUHEHUEM BCEX pe-
IIeHUH ABYX CHCTEM:

X2 L 10x-5y=1 x-2y
1) {2x-y u 2) 2x-y
15%7Y = -1 15%7Y =15,

Tak xKak BTOpoe ypaBHEHUe CHUCTEeMBI 1) He UMeeT pelleHMH,
TO cucrema (4) paBHOCUJIBbHA CHCTEME

+10x-5y =1

x-2y

+10 5y =1
2x—y Y (6)
2x -y =1.
Pemus cucremy (6), moJyuuM eJMHCTBEHHOE €€ pellleHHe
(2; 3).
OTser. (2; 3).

62





IIpumep 3. Peimtum cucteMy ypaBHeHUIt
4sinx—-cosy =1 7
2sinx +cosy = 2. ()

Pemenne. O603Ha4uuB u =sin x, v =cos y, MepenuilIeM CUc-
TeMy ypaBHEHUH B BHJeE
u-v=1
{ (8)

2u+v = 2.

Cucrema JIuHENHBIX ypaBHeHHI (8) MMeeT eZUHCTBEHHOE
1
pewenue u,= — U v,= 1, IO3TOMYy BCe pemeHus cucreMnl (7)

ABJIAITCA PEIIeHUusIAMH CHCTEeMBbI

sinx =

DN | =

9
cosy =1.
ITepBoe ypaBHeHUe cucteMmbl (9) MMeeT eJUHCTBEHHYIO Ce-
. T
pul0 pelleHu# X, = D~ 5 +7n, neZ, a BTOpPOE ypaBHe-
HHe — eJIMHCTBEHHYIO cepuio y, =27mk, k€ Z, nosromy pele-
HUAMM cUCTeMBI (7) ABIAIOTCA Bce mapel umcen (x,; y,), rae
T

x = (—1)"6 +nn, neZ, y,=2nk, ke Z.

Orser. (x,; y,), rme x, = D" % +nn,neZ,y,=2nk,kecZ.

dameuyanue. ObpaTuM BHUMaHUE Ha TOT (aKT, YTO BEI-

paxenue X, U y, 4epe3 OJHO M TO ’Ke IeJ0e YHUCJIO B BHUAE
T

x =(-1)" 6 +mn, y,=2nn, n € Z, npuseno Obl K morepe Kop-

Heif, TaK KaK JJIA KaXXJOT0 3HAYEHUA Nl YUCJYy X, COOTBETCTBY-

er 6eCKOHEYHOe MHOYKEeCTBO YHCEN Y, a He eJUHCTBEHHOe
YHCTIO Y.
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pasnen ll

CamocrositenbHblie paboTbi

Cc-1 HeWcrBuTennHbie YKucna

I e6apuanm

1. 3anumiuTe KOHEUYHbIe AecATUuHBIe apob6u 0,3; 1,6; 2,25
B BUJe OOBIKHOBEHHBIX IPOOeii.

3 56 7
2. 3anumute oOLIKHOBEHHBIE ApPOOH Z; 5; E B BUJE JeCATHY-

HBIX npo0eil (KOHEUHBLIX MJIN GEeCKOHEUHBIX).

3. 3anuimuTe MNepUOAUUYECKYI0 HIECATUUYHYIO APOOL B BHe
OOLIKHOBEHHOI:
a) 0,(4); 6) 2,(17); =) 0,2(54).

4. MoskeT JM pas3HOCTh ABYX HMPPAIMOHAJNBHEIX YKCEJ OBITh
PaAnMOHAJBHBIM YMCJIOM?

5. Haiigure Bce geliCTBUTEJBbHBIE UHCJIA X, AJS KaMIOr0 M3
KOTOPBIX CIPABeAJUBO PABEHCTBO:
a)|lx-3|=1 6) |2x +5|= 3.

6. Haiigute Bce AeHCTBUTEJNBbHBIE UUCJA X, NS KaXIOTO M3
KOTOPBIX CIIPaBeAJHUBO HEepPaBEHCTBO:
a)|lx-1/>2; 6)|x+3|<4.

II éapuanm

1. BanumuTe KOHeuHbIe AecATHYHBIe apoou 0,7; 1,4; 2,75
B BUJe OOBIKHOBEHHEIX OpOOeii.

1.7 5
2. 3anuinure o6LIKHOBEHHBIE APOGU Z; E; 5 B BUJe AeCATHY-

HBIX apo6eii (KOHEUHBIX MJIN OECKOHEUHEIX).

3. 3amuIINTe MNEePUOJUYECKYIO AECATHYHYIO APOOL B BHIE
OOBLIKHOBEHHOM:
a) 0,(3); 6) 2,(13); B) 0,4(45).

4. Moker i CyMMa ABYX HUPPAIMOHAJBLHBIX YUCeJ OBITH pa-
IIHOHAJBHBIM UMCJIOM?

5. Haligute BCce meHCTBUTEJBbHBIE UHCIA X, AJIA KaMIOIO U3
KOTOPBIX CIPaABEAJHUBO PABEHCTBO:
a)|lx-1|=3; 6) |[2x +3|= 5.

6. HailiguTe BCce melicTBUTEJBLHBIE YHCIA X, NJA KaXIOro U3

KOTOPBIX CIIPABENJUBO HEPABEHCTBO:
a)|lx-38|<1; 6)|x+5|>2.
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IIl 6apuanm

1. Banumure KOHeuHBIe AecATHYHEIe apobu 0,6; 1,3; 2,05

B BiJie OOBIKHOBEHHBIX ApOGeil.

3 9 38
2. 3anumuTe OObIKHOBEHHBIE IPOOU —; —; — B BHUJE AECATUY-

25" 8" 11

HBIX IpoGeil (KOHEUYHBIX MU GEeCKOHEUYHBIX).

3. Banumure MnEepUOAUUYECKYIO INECATHUUYHYIO APOOL B BHAE
00BIKHOBEHHOI:
a) 0,(8); 6) 2,(42); B) 0,16(8).

4. MoxxeT M NPOU3BEJEHHE ABYX HPPAIMOHAJBHBIX UYHCEJI
OBITh PAIMOHAJIBHBIM YHCJIOM?

5. Halizute Bce ZelCTBMUTeJIbHBIE YHCJA X, AJA KaMIOro u3
KOTOPEIX CIIPaBEeAJIMBO PAaBEHCTBO:
a)|x+3|=4; 6)|2x-T|=3.

6. Haiinute Bce AelicTBUTEJBHBIE YMCIA X, AJA KayKIOT0 U3
KOTOPHIX CIIPaBeJJIMBO HEPABEHCTBO:
a)|lx-4|<2; 6)|4x+3|>T.

IV eapuanm

1. BanuiuTe KOHeuHbIe AecATHUYHBIe apo6u 0,8; 1,2; 3,04

B BHJie OOBIKHOBEHHEBIX Apobeii.
3

11 4

2. 3amurniuTe OOBIKHOBEHHELIE APOOH 2—0; E; T B BHJe Jecs-
TUYHBIX APo0eil (KOHEeUHBIX NN 0OECKOHEUYHBIX).

3. BamuiuTe NEePpUOAUUECKYIO AECATHUYHYIO ApoOL B BHUIE
OOBIKHOBEHHOI
a) 0,(7); 6) 2,(24); B) 0,18(6).

4. MoxxeT i1 YacTHOe ABYX HPPAIMOHAJBHEIX YMceJ OBITH pa-
IHMOHAJBLHBIM YHCJIOM?

5. HaiizuTe Bce meicTBUTeJbHBIE YMCJIA X, AJIS KayKJOTr0o U3
KOTOPBIX CIIPaBeAJIMBO PABEHCTBO:
a) |x +4|=3; 6) [2x-3|=T.

6. Haiinure Bce melicTBUTEJIbHBIE UHCJIA X, HJISA KaXJOro M3
KOTOPBIX CIIPaBeIJIMBO HEPABEHCTBO:
a)|lx—2|>8; 6)|4x+T7|<3.

C-2 Mpumenenne popmyn
COKPOALLEHHOro0 YMHOXXEHMS
I 6apuanm

1. BolunciuTe 3HAYeHMe MHOrOYIeHa x° — 2xy + y? mpu
x=14 %, y=8 -i—%
2. HaitnuTte 3HaueHue Bhipaxkenus (6,375)% - (7,375)°%.

3 Moranos 65





3. U3z muorouwreHoB A = 5x°+4x-3 u B=-5x2—2x +3 co-
CTaBJIeHO BbIpakeHue P = A% +3A°B+34B%+ B3, Haiigu-
Te 3HaueHUe BeipakeHus P(x) mpu x = 0,5.
P _ Byt
oxy+yt B +xy+it

4. HaiiguTe 3HaUeHUEe BBIPAXKEHUA
npu y = -0,25.

Il e6apuanm

1. Briuumciaure 3Haqenne MHOrouneHa x° + 2xy + y? mpm

x=1512, y ——QE
Hannn're 3HaYeHUe BbIpakeHus (95, 255) - (6, 255)

3. Us muorouwreHoB A = 3x%+x+11 u B=3x%-2x+11 co-
CTaBJIEHO BhIpakeHue P = A3 - 3A’B+3AB%- B3, Haitgu-
Te 3HayeHUe Beipa)keuwusa P(x) npu x = 0,1.
x5 y3 2+ y3
2 2 + 2 2
x“+xy+y x—xy+y

N

4. HaliguTe 3HaueHUe BBIPAYKEHUA
npu x = 0,35.

IIT eapuanm

1. Bbmnc.nn're 3HaquHe MHOrouneHa x° — 4xy + 4y® mpn

= 14 = 5—
17
Hamm’re 3HaueHue Bmpamemm (5, 666) -4 . (3 333)
3. Us mHorousenos A = 3x2+7x-1u B=-3x>-5x+1 co-
CTABJICHO BhIpa)keHue P = A3 +34° B+3AB%+ B3, Haiigu-
Te 3HAUeHUe BuIpakeHusa P(x) npu x =0, 2
27x%+y3 _ 27x% -1

9x?-3xy+y® 9x+3xy+y

N

4. Haiigure 3HaueHUe BBIpAXKEHUSA
npu y = 0,5.

1V eéapuanm

1. Bbmncnm‘e BHAUeHMe MHOroujeHa x° + 6xy + 9y> mpn

- 17—4, y=-4 i—;.
Hamune 3HaueHUe BbIpakeHusa (8, 11) -4 .4, 555)

3. U3 mHOrousnenoB A = Tx2+5x—-10 u B= 7x%+2x —10 co-
CTaBJICHO BbIpa)keHue P = A% -34%2B+3AB?%- B3, Haiigu-
Te 3HauYeHue BbIpakeHus P(x) mpu x = 0,1.
8x3+43 8x%-y?
2 2 + 2
4x°-2xy +y 4x? + 2xy+y’

.“9

4. HailiguTte 3HaueHUe BbIPAYKEHUA
npu x = —0,5.
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(-3 KsapgpatHoe ypaBHeHue. Popmynbi Buera

I

éapuanm

L

2.

PemuTe KBagpaTHOEe YpaBHEHUE:

a)2x%-Tx+3=0; 6)x°-4x+4=0; B)3x°+2x+1=0.
BepHo su, uTO uMCIO X, = 1 ABNAETCA KODHEM ypaBHEHUs:
a)x*~100x +99=0; 6) x°+3x—-4=0; B)2x*-3x+1=0?
Ecan pa, To HalizuTe KOpeHBb X, W Pa3jIOKUTe KBajapar-
HEI TpexuJieH B JIeBOIf YacTH ypaBHeHUSA Ha JIMHEHHBIE
MHOYKHTEJIH.

Eciu kBazpaTHOe ypaBHeHHe x2— 12x + 2 = 0 uMeeT KOpHU
X, 4 X,, TO, He BEIYUCJIAA UX, HaliuTe 3HaUeHUEe YUCJIOBO-
ro BhIpaXKeHUdA (X, — X,)°.

I 6apuanm

1.

2.

Peminte kBagpaTHOEe ypaBHeHUeE:

8)2x2-5x+2=0; 6)x’—6x+9=0; B)2xZ+3x+2=0.

BepHo siu, uTO umMCiO X, = 1 ABAAETCA KODHEM ypDaBHEHU:
) x*+100x - 101=0; 6) x*~4x+3=0; B)3x*—4x+1=0?

Ecnu pa, To HailiiuTe KOpeHb X, U DPa3JIOKHTe KBaJparT-
HBIII TpexdJieH B JIEBOM YacTH ypaBHEHUA Ha JIMHeHHBIe
MHOYKUTEJIHU.

Ecan kBaapaTHOe ypaBHeHHue x>— 13x — 3 = 0 uMeeT KOpPHHA
X, U Xy, TO, He BEIHCIAS UX, HaliguTe 3HAUEHUE YUCJIOBO-
ro BhIpAXKEeHUS x1 +x;5.

III 6apuanm

L

2.

Pemure KBagpaTHOE ypaBHEHHE:
a)2x>-5x-3=0; 6)4x’-4x+1=0; B)5x’-4x+1=0

BepHO JI¥, YTO YHCJIO X, = —1 siBJsieTCA KOpHeM YpaBHEHHUS:
a) x2+100x + 99 = 0; 6) x2-5x-6=0; B) 2x2+5x+3=0
?

Ecnmu na, To HaliiuTe KOPEHb X, M DA3JIOYKHUTE KBaApaT-
HHIM TpexXuJieH B JIeBOIf YacTH ypaBHEHUs HA JIUHENHBbIe
MHOKHUTEJIN.

Eciu kBajpaTHoe ypaBHeHHe x°— 12x +4 = 0 umeer KOpHH
X; ¥ Xy, TO, HE BEIUHCIISAL UX, HalguTe 3HaYEeHHUE UMCJIOBO-
ro BHIDQYKEHHUS XX, + X, X,.
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IV éapuanm

1.

2.

Pemure xBagpaTHOe ypaBHEHUE:

a)3x2-5x-2=0; 6)9x2-6x+1=0; B)2x*—3x+4=0.
BepHo g1, uTO 4HCIIO x = —1 ABisAeTCA KOPHEM ypaBHEHUS:
a) x2-100x —101=0; 6) x2+6x+5=0; B)3x%+5x +2=0?
Ecnu na, To HaliguTe KOPEeHb X, U PAa3jIOXkKHUTe KBaaparT-

HBIH TPeXYJieH B JIeBOil YacTH yPaBHEHHs Ha JNHEHHBIE
MHOMXUTEJH.

3. Ecau xBajpaTHOe ypaBHEHHE x2-12x + 2 = 0 umeer KOPHU
X, U X,, TO, He BEIYUCJIAA UX, HAiAUTe 3HAUEHHE YHCJIOBO-
ro BBIPAXKEHUS x:13+ xg.

cC-4 Anrebpanueckue gpobmu

I gapuanm

3 2
x°+ Tx+16x +12
1. a) Cokparture ApoOL .
) P AP X*+5x%+8x + 4
60) Haligure 3HAUueHUEe MOJYYEHHOH ApoOu mpu x = —2.
2. a) 3anumiuTre B BUjAe APOOU BLIPAYKEHUE
1 + 1 +...+ ;
x(x+1) (x+1(x+2) (x +9)(x +10)
6) Haiinure 3HaueHue MOJydYeHHONH apobu mpu x = —1.
3. VYmpocTure BhIpayKeHHe

x*+8 8x3+1 8x3-1 x-8
3 2 - 2 : 2 3 2 .
x°-2x°+4x 4x°-2x+1 4x°+2x+1 x°+ 2x°+ 4x

II éapuanm

1.
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22+ 4x%+ 5x + 2
- x?-5x -3
6) HaiiguTe 3HaueHUe MOJYYeHHOH aApob6u mpu x = —1.
a) 3anmumuTe B BHUAe APOOH BBIpaKeHUe
1 + 1 +..0+ 1 .

(x+1)(x+2) (x+2)(x+3) (x +10)(x +11)
6) Haiigure 3HaueHHe MOJY4YeHHOM apobu mpu x = —10.
YunpoctuTre BeIpa)keHUe

x°+8 8x3-1 8x3+1 x*-8
3 2 + 2 : 2 .3 2 .
x°-2x°+4x 4x°+2x+1 4x°-2x+1 x°+2x°+ 4x

a) Coxkparure apo6n






III éapuanm

23+ 4x®- 9x — 36
O+ 2x2—11x - 12

0) Haiigure 3HaueHHe MOJYYEHHOH ApoOH mpu x = 3.
2. a) Sanumurte B BuAe ApobOM BhIpaKeHUe

1. a) Cokparure npo6hb

1 1 1
+ +...+ .
(x +11)(x +12)  (x +12)(x + 13) (x + 21)(x + 22)
0) Haiigute 3HaueHue MOJy4YeHHON ApoOu mpu x = —12.

3. YupocTtute BBIpa)keHUe

1+8° 8+ ) 8-y® . 1-8y°
1—2y+4y2 4y—2y2+y3 ) 4y+2y2+y3 1+2y+4yZ )

IV eéapuanm

x*+2x%-5x -6
x®-2x2-9x + 18

6) Hailigute saHaueHue MOJIy4YeHHON ApoOM HpHU x = 2.
2. a) 3anumiute B BuAe APoOU BhIpaKeHUe

1. a) Cokpature apo6n

1 1 1
+ +..0+ .
(x +10)(x +11) (x +11)(x +12) (x +20)(x + 21)
6) Haiigure 3HaueHue IMOJYyYeHHOM apobu mpu x = —11.

3. YmpocTuTe BbhIpa)keHue

[ 1+8°  8-4 )( 8 +y° 1-8y° J

1—2y+4y2 4y+2y2+y3 4y—2y2+y3_1+2y+4y2

c-5 PauuoHanbHbie ypaBHeHMS

I e6apuanm

Pemute ypaBueHue (1—3).

2
-9 2 x

1. a) ———> =0 6 + =1

)x3+2x2+9 )x—l x -2
2
2. a) x + 24.1c+5 - 0; 6) x* 215 + x_ _
x+1 x“+3x+2 x-2 x+x-6 x+3

2._

g ¥-2x, 12 . 9% _ .1

x-6 x-5 x2—11x+30—
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Il éapuanm

Pemure ypaBHenue (1—3).
2_
1. a) =18 __o; 6) —— +—=
x°+ 3x°+ 16 x-2 x-4
2
2. a) x +24x+6 —0: 6)x _245 X _
x+3 x“+4x+3 x-3 x*-x-6 x+2
x®-3x 12 N 24

3. + 5 =x-1.
x—-4 x-5 x*-9x+20
IIl éapuanm
Pemute ypaBHenue (1—3).
2-— —
1. a) 225 __y; 6) 11 3
x°+ 4x°+ 25 x-3 x-2
2. a) x 23.7c—8 = 0;
x-2 x*-5x+6
2
6)(Jc+1) - 20 +x+1=x+1
x-1 x+3x-4 x+4
2_
g X=8x_ 16 __ 186 ___ .,
x-6 x+5 x*-x-30
IV eapuanm
Pemure yg)aBHeHne (1—3).
1. a) 235 __y; o) *=1_ 8 -,
x°+ 5x“+ 36 x-6 x-4
2. a) x 24.7c—5 = 0;
x-1 x*-3x+2
—-— 2 —
6)(x 1)_ . 10 +x 1= -1
x—-4 x-3x-4 x+1
x2+3x 16 186
- +— =x-2.
x+6 x-5 x°+x-30
Cc-—6* 3ameHa Heu3IBeCcTHOro

NPU peLIeHUHU PALMOHANbLHBLIX YPABHEHWH
I eapuanm

Pemrure ypaBuenue (1—2).
1. a) x*-10x2+9=0;
6) (x +97)%+ 34(x +97) +120 = 0;
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B) (x?‘— 4x)2+15(x2— 4x) + 36 = 0;
r) x(x + 2)(x + 3)(x +5) = 72.

35 x-x+1 x2+3x+5_2

2. a)x®+6x—2- =0; 6)

x4+ 6x 2

II 6apuanm

Pemure ypaBHenue (1—2).

1. a) x*-17x2+16 = 0;
6) (x +79)%+43(x + 79) +120 = 0;
B) (x2- 3x)2+18(x%- 3x) +32 = 0;
1) (x +1)(x + 2)(x + 3)(x + 4) = 120.

x*+3x+5 x—-x+1

24 x2+3x—3+x2—4x—7

2 a)x?-b5x—2— =0; 0)

2

III 6apuanm

Pemute ypaBHeHue (1—2).

1. a) x*-13x2+36 = 0;
6) (x +93)%+ 35(x + 93) + 150 = 0;
B) (2x%— 3x)2+ 7(2x2— 3x) - 18 = 0;
r) (x + 3)(x + 4)(x + 5)(x +6) = 3.

2. a) 2x2-3x-16 + 228 =
2x°- 3x
6)x2—4.‘:c+1_|_9.x""+.7c—1_

4+ x -1 —4x+1

’

IV éapuanm

Pemure ypaBHenue (1—2).

1. a) x*-37x2+36 = 0;

6) (x + 86)%+ 44(x + 86) +160 = 0;

B) 3x%— 2x)®+16(8x%- 2x) - 17 = 0;

1) (x +1)(x + 4)(x + 6)(x + 9) = 100.
2 a) 3x%— 2x— 18+ —2 = 0;

3x°-2x
2 2

6) x2+4x+1+9. xz—x—5 - _6.

x‘—x-5 x“+4x +1

x“—5x - 4x -7 x2+3x—3—

-2.
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C-7* Aoxa3arenscTBO YMCNOBLIX HEPABEHCTB

I eapuanm

HoxaxkuTre cripaBeAJNBOCTH HepaBeHcTBa (1—4).
1. x8-6x*+10>0 AJasA a1000ro AefiCTBUTEJIBHOI'O YKCIIA X.

2 a+1<a+5

IJIsA JII000T0 MOJIOXKHTEJILHOI'O YHucJja d.
a+2 a+6

1 .
3. x’-6x+—— >-8 AJA JI000r0 IeMCTBUTENBHOIO

x*-6x +10
yucJga Xx.

20 22 24 1998 1 3 6 9 78 _1

a) ==.22.22. =<2 2.2 =<2,
21 23 25 1999 10 4 7 10 79 3

Il éapuanm

JloKaKuTe cupaBeAJIMBOCTh HepaBeHcTBa (1—4).
1. x*-8x3+17>0 A 11000ro NeMCTBUTEJIBHOTO YMCIA X.
a+2 _a+4

2. < IJIsA J1000r0 MOJIOMKUTEJBLHOrO Yucja d.
a+3 a+b
3. x2-8x +2—1—— > —15 gaa nob6oro AeMcTBUTEILHOIO
x°-8x +17
yucaa X.
lo.21.28 2007 1. 36 9 18 1
20 22 24 2098 10 4 7 10 190 4

II1 éapuanm

Jloka)kuTe crupaBeJIMBOCTH, HepaBeHcTBa (1—4).

1. 16x3-8x*+3>0 IJs1 JII000ro NecTBUTEJILHOTO YMCJIA X.

2. a+4 <@ +5
a+5 a+6

3. (@®+1)(a%+ 1)(a12+ 1> 8a'° ans m060r0 HEHCTBUATEIHHOIO

OJIs1 J1I000r0 MOJIOMKUTEJHLHOrO Yucja d.

4Yyucia a.
12,1416 1200 1. 4710 811
13 15 17 1201 10 5 8 11 32 2

1V eapuanm

JokaKnuTe cupaBeAJHUBOCTh HepaBeHcTBa (1—4).

1. 9x%— 6x3+2 > 0 ansa m060ro HeiicTBUTENHLHOrO YHCIA X.

2. a+3 <@ +4
a+4 a+5b

AJIA J1I000r0 MOJIOXKUTEJBLHOTO YUCIA d.
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3. @®+1)a*+1)(@%+1) > 8a® pgas moboro neitcTBUTENBHOrO
yKcia a.

4 a)H.E.E.m.@<L; 6)§.§.§_.m.1ﬁ<l,
12 14 16 1100 10 369 129 4
c-8* MeToa maremaTMueckoW MHAoYKUMM

I 6apuanm

1. Joxaxkure GopmMyay n-ro djieHa apudmeTudecKoi nmporpec-
cud a, = a, +(n — 1)d MeToaOM MaTeMaTUYECKON MHAYKIUU.
2. Iokaxwure, uro 3" "2+ 23" penurca ma 5 ausa mo6oro Haty-
pPaJLHOTO YucJja 1.
3. Joxaxkure, uTo Auas Ja0060Oro HATYypajJbLHOroO YHCJIa N CIpa-
BEIJINBO PABEHCTBO 2
2.3+83-4+... +(n+1n+2="C +g"*”’.

II 6apuanm

1. Joxaxkure dopmMyay n-ro dieHa reoMeTpudecKoil mporpec-
cuM @, = a,-q" " MeTOAOM MAaTeMaTHYeCKOH MHIYKIIMU.

2. okaxkure, uro 5" *1+ 23" penurcs na 3 axs moGoro HATY-
PaJILHOTO YHCJa n.

3. Hokakure, 4TO AJs JOGOr0 HATYPAJBHOrO YMCJA N CIpa-

BeIJINBO PaBEHCTBO 2
1-3+2:-5+...+n(2n+1) = M.

III éapuanm

1. Jokaxkure GOpMyJy CYMMBI N IePBBIX UJEHOB apudmeTH-
2a+((n-1)d)-n

2

YeCKOil mporpeccuu S, = MEeTOJOM MaTeMa-

THYECKOM HMHIAYKIIUH.

4"*14+ 3%" nenurcs ma 5 aas m06Oro HATY-

2. [lokaxXurte, 4TO
pPaJIbHOrO 4YucJja 7.
3. Hokaxxure, 4TO AJA JIIOG0ro HATYPAJbHOrO YHCJIA N CIIpa-

BeJIMBO PaBEHCTBO —— + —— +... + =
2:3 3-4 n+1)(n+2) 2n+4

IV éapuanm

1. Joxaxxure ¢opmyy CYMIZIIII:I nnr)lemex YJIEHOB reoMeTpuUe-
4-9)

1 , ¢ #1 meTomOM MaTeMaTH-
-q

CKoOil mporpeccuu S =

YeCKOM MHAYKITUU.

73





2. Iloxaxkure, uro 3" 1+ 42" "1 nesurcs Ha 13 mua mo6oro Ha-
TYPaJbHOTO YHCJA N.
3. okaxkure, 4TO AJs JII0OOI0 HATYpPaJbHOIO YuUcCJja 1 CIpa-

BenJINBO PaBEHCTBO L +—+... + = n .
2.4 4.6 2n(2n+2) 4n+4
c—-9 MepectaHOBKKM, pa3MeLLeHUS, COYETAaHUS

I eapuanm

1. CKoubKuMH crioco0aMKU MOXMXHO PACCTABUTH ( KHUTI HA IOJKe?
2. CKOJBKO pa3JIMYHBLIX UYETBIPEX3HAUHBIX YMCEJ MOXKHO 3a-
nmucaTh ¢ nomoinsio nudpp 1, 2, 3, 4, 5 (6e3 nmoBTOpeHUn)?

3. CkoapkuMHu cmocob6amMu U3 25 UYEJIOBEK MOXKHO BBIOpATh
Tpex AeXKYPHBIX?

4. CKOJBKUMH CIHOCO0AMH M3 YEeTHIPEX MAJBLYMKOB U ISATH Je-
BOUYEK MOJXKHO BhIODATH AEKYPHBIX — TPU MaJbYHKa U JIBE
AeBOUYKU?

5. Brruucaure: a) Pg; 6) AS; B) Cfo.

6. Hoxka)xkuTe, 4TO AJA JIOOBIX HATYPAJNBHBIX UUCEJ B U n

n+1_Ck+1

(1 <k < n) cupaBeaJIMBO PABEHCTBO C: . w1 Cnelt

Il éapuanm

1. IllecTs Apy3eil KYIUJIM IIeCTh OMJIETOB B KMHO. CKOJIBKHUMHU
croco6aMyl OHHM MOTYT 3aHATH CBOU LIECTh MECT B KMHO3aJje?

2. CKOJBKO pPa3JIMYHBIX TPEX3HAUHBIX YKCEJ MOYKHO 3aIlMCaTh
¢ nmomomsio nudp 2, 3, 4, 5, 6 (6e3 moBTOpeHUs1)?

3. Crkoapkumu cnocobamMu u3 24 YeJIOBEeK MOXKHO BBIOpaTh
TpeX AeXKYpPHBIX?

4. CKOJBKHMH criocof0aMu U3 YeThIPeX MaJbYUKOB U IISATH Je-
BOYEK MOJKHO BBIODATh NEKYPHBIX — JBa MaJbUHUKa U TPU
IeBOYKU?

5. Brrumciure: a) P;; 6) Ag; B) CJ,.

6. HokarkuTe, 4TO AJA JIOOBIX HATYPAaJbBHBIX YuceJ B U n
(1 <k <n)copaBeguBo paBeHCTBO (BK+1): C:ill =(n+1) -CZ.

IIT sapuanm

1. CKOJIbKO pas/IMYHBIX BOCBMU3HAYHBIX YKCEJ MOXKHO 3aIIHCaTh
¢ nmomomeio udp 1, 2, 3, 4, 5, 6, 7, 8 (6esa moBTOpEeHN)?
2. CroapkuMu crocob6aMu nu3 12 4yjeHOB mpaBJIeHUA KOOIIepa-
THBa MOXKXHO BBIOPATH IpeacesaTeis, Ka3dHaues U ceKperapsa?
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3.

4,

(=43

*

CroabKuMu crmocobamMu u3 15 uejloBeK MOXXHO BEIOPATH
12 yenoBek AJIA yyacTusi B COPEeBHOBAHUAX?

B marasune nmeeTcA 5 pas3JIMYHBIX aBTOPYy4YeK U 6 pasiuu-
HBIX 0J10KHOTOB. CKOJIBKMMHM CIIOCO0AMM MOXKHO BBIOPATH
JJIST IOJApKOB 3 aBTOPYUYKHU U 2 GIOKHOTA?

. . 5, 9
Briuncnure: a) Py; 6) Ag; B) Cl,.
IokaxXuTe, 4TOo AJaA JIOOLIX HATYPAJNBHBIX 4Yuceg B U n
_ n
(1 <k < n) cnpaBeIBO PaBEHCTBO C: _11 - = C:.

IV éapuanm

L

2.

CKOJIbKO PAa3JIMYHBIX CEMHU3HAUHBLIX UYHCEJ] MOXKHO 3allu-
caTh ¢ nomoinsio nudp 1, 2, 3, 4, 5, 6, 7 (6es moBTOopenus)?
N3 BochMM UJIEHOB OPraHU3AIlUM HYXKHO BHIOpATH IIpejace-
JaTensi, KasHaues U cexkpeTapA. CKOJIbKUMHU CIIOCOOAMHU 3TO
MOKHO cHesaTh?

Croapkumu crnocobamum u3 20 KHHUr MOYHO BBIOpPATH
16 Kuur?

B marasuHe uMeeTcs 5 pasJIMYHLIX aBTOPYUYEK M 6 pasiuu-
HBIX OJIOKHOTOB. CKOJBKMMH CIIOCOGAMH MOYKHO BBIOPATH
I IOJapKOB 2 aBTOPYYKH U 3 GJOKHOTA?

. . 4, 8
Boruucsure: a) Pg; 6) Ag; B) C11°
IoxkasKuTe, 4YTO AJsA JIOOBIX HATYPAJbHBIX 4YuceJ B U n
(1 £k < n) cupaBeAJMBO PABEHCTBO k -C: =n -C:__ll.

c-10 ®opmyna 6uHoma HelotoHa

I 6apuanm

L.

2.

Pasmoxkure mo ¢popmyse 6uHoma HrioToHa:
a) (x-1% 6)(x+2*%

Breluncanre xoagdpUIIUEeHT nIpu a's Pa3JIoKeHUU BhIDaXKe-
10

HUA (a +1) no dopmyse 6unoma HrroToHa.
a

Briunucaure cyMmMy KoO3dDUILIEHTOB
0 1 2 3 9
Cy+Cy+Cy+Cy + ... +Cy.

CKOJIBKO paIMOHAJBHBIX UYJEHOB COAEPIKUT DPas3jOKeHUe
(\/§ +7 )'%° 1o dopmyse 6unomMa HuioToHA?
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Il é6apuanm

1. Pasnoxkure nmo dpopmyse 6unoma HrioToHa:
a) (x +1)% 6) (x - 3)*%
3

2. Brruuciaute Ko3d@dPUIMEHT MPU a° B PaA3JIOKEHHUHU BLIpake-
9

HUSA (a + l] no dopmyse 6uHOMa HBIOTOHA.
a

3. Beiuuciaurte cymMmy Ko3dD@PUIIMEHTOB
0 1 2 3 10
Clo +Cip +Cip+Cip+ ... +Cqp-

4. CKOJBKO pAlMOHAJBbHBIX YJIEHOB CONEPKUT PAa3JIOKeHUe
(\/5 + J’é)loz no ¢popmyse 6uaoma HeroTona?

IIl éapuanm

1. Pazmoxure no dopmyse 6uHoma HreroToHAa:
a) (x-1°% 6) (x+2°.
5

2. Boeruuciaure K03@PUIMEHT NMPU @’ B PA3OKEeHUU BbIpaKe-
1

1
1
HUA (a + —] no ¢opmyse 6uaoma HreroToHa.
a

3. Briumciaure cymMmy K03hDDUIIUEHTOB
0 1 2 3 12
Ci, +Ci, +C{, +Ci, + ... +Cy5.

4. CKOJBKO paIlMOHAJBHBEIX UYJEHOB COAEDXXHUT pPa3JIoKeHHue
(J§ - Jg)1000 mo ¢dopmysie 6uaoma HeroToHa?

1V eéapuanm

1. Pasjoxkure nmo ¢popmysie 6uaoma HeuioToHA:
a) (x+1)% 6) (x- 3>

2. Broruuciaure KoappUIUEHT IpU a® B Pa3JIOKEeHUU BBIPpaXe-

HUA (a + l) no dopmyse 6unoma HrioToHa.
a

3. Brrumciaure cymMmmy KO03hDODUIMEHTOB
0 1 2 3 11
Ci,+C +Ci +C, + ... +Cy1.

4. CKOJNBKO pPAIlMOHAJBHBLIX YJIEHOB COJEPIKUT PAa3JIoKeHue
(ﬁ + &)1002 no ¢opmyse 6maoma Hriorona?
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c-11* JeneHne MHOrouneHos.

KopeHb mHorounexa

I 6apuanm

L

Pasgenure yromxkom MHorouseH A(x) Ha mMHOroudugeH B(x),
VKa)KuTe HEeIOJIHOe JacTHoe Q(x) u ocraTtok R(x), ecmau:
a) A(x) = 2x3- 5x?+5x -2, B(x)=x-x-1;

6) A(x) = x*+2x3-13x%2-14x + 24, B(x)= x?+x-2.

C momoisio cxembl ['opHepa pa3aennte MHOrouJieH A(x) Ha
MHorouJsieH B(x), ykaKkuTe HeIlloJHOe yacTHOe @(x) u ocra-
Tox R(x), ecim A(x) = 4x*—5x%2—14, B(x) = x + 2.

C nomoreio Teopembl Beay onpenenuTe octaTok R(x) ot ne-
JIeHUs MHorouJjieHa A(x) Ha mMHoroujseH B(x), eciu:

a) A(x) = 3x%—4x>—2x+1, Bx)=x-1;

6) A(®) = (x+2° B(x) = x +1.

Muorousen Py(x) = x3+ax?+bx+12 npu gejgeHuu Ha (x — 1)

JaeT B ocTaTKe 6, a npu gemeHuu Ha (x +1) maetr B ocrart-
ke 12. Onpenenure KoaddunueHTsr a u b.

Pemnre ypaBHeHuUe:
a) 2x2—5x2-4x+3=0; 6)x*-5x3+5x%+5x-6=0.

I é6apuanm

1.

Pasnenute yroixom muorousieH A(x) ma mHoroudsex B(x),
VKa)KHTe HEIloJIHOe 4yacTHoe Q(x) u ocratok R(x), ecau:
a) A(x)=3x3-2x2+7x-4, B(x)=x*+x-2;

6) A(x) = x*— 2x3-13x%-14x+24, B(x)=x%+x-2.

C nomoinbio cxembl 'opHepa pasgenute MHOTOUJIeH A(x) Ha
MHOroujgeH B(x), ykaxuTe HemoJHOe yacTHOe @Q(x) u ocra-
Tok R(x), ecnu A(x) = 3x*— 6x%-15, B(x) = x — 2.

C nomoibio TeopeMmbl Beay onpeaenuTre octatox R(x) oT ne-
JeHUsd MHoroujseHa A(x) Ha mHorouyeH B(x), ecinu:

a) A(x) = 5x3-4x2-12x -3, Bx) = x +1;

6) A(x)=(x-1)°, B(x)=x- 2.

Muorousen Py(x) = x3+ax®+bx+12 npu gejgeHuu Ha (x — 1)
JaeT B ocTaTKe —12, a nmpu gesenuu Ha (x + 1) gaet B ocrart-
ke —6. Onpegenure xKoadduueHTsl a u b.

Pemure ypaBHeHue:
a) 2x3+7x2+2x—3=0; 0) xt-x3-Tx%+x+6=0.
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IIl eapuanm

1.

Paszpenute yroakom mHorouwyneH A(x) Ha mHOrouyeH B(x),
VKa)XKUTe HeIOJIHOe uacTHoe Q(x) um ocraTok R(x), ecimu:
a) A(x) = 5x°-4x*+8x -2, B(x)=x*-2x+3;

6) A(x) = x*+4x3- 7x?-12x +24, B(x) = x®-3x +2.

C nmomomsio cxemsl 'opHepa pasgenuTe muorousieH A (x) Ha
MHOrowiIeH B(x), ykakuTe HeIloJHOe yacTHOe Q(x) u ocTa-
Tok R(x), eciim A(x) = 4x*—13x%+x, B(x) = x - 2.

C nomomisio Teopemel Be3y onpeneaute ocratok R(x) ot ge-
JeHus MHoroudjgeHa A(x) Ha mHOrouses B(x), ecau:

a) A(x) = 6x3+5x%—6x+16, B(x) = x + 2;

6) A(x)=(x-2° B(x)=x-1.

Muorounen Pj(x) = x3+ax®+bx-18 npu JOeJeHUU Ha
(x + 2) naet B ocratke 20, a Ha (x — 3) neaurcs 6e3 ocrarka.
Omnpenenure Ko3d@puieHTsI a u b.

. Pemure ypaBHeHue:

a) 3x3+4x2-17x-6=0;
6) x*+x3-7x-x+6=0.

1V eapuanm

1.
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Pasnenute yronkom mHorousgeH A(x) Ha mHorouaeH B(x),
VKaXKHUTe HeImoJIHoe uacTHoe @(x) u ocratok R(x), ecuu:
a) A(x) = 4x3+3x2-5x +3, B(x) = x2+2x - 3;

6) A(x) = x*—4x3- Tx®+12x+24, B(x)=x?+3x+2.

C nomoinsio cxembl ['opHepa pasaeanTe MHOrouaeH A (x) Ha
MHOrouwyeH B(x), ykakuTe HemoJiHOe yacTHoe @ (x) u ocra-
Tok R(x), ecin A(x) = 4x*—12x2+13x, B(x) = x + 2.

C nomoinbio TeopeMbl Beay onpenenute octaTok R(x) ot ge-
JeHus MHorougeHa A(x) Ha mHorouieH B(x), ecau:

a) A(x) = 6x®- 5x%— 6x—16, B(x) = x - 2;

6) A(x) = (x+1)°, B(x) = x +2.

Muorousen Pg(x) = x3- 2x%+ax +b npu KeneHun Ha (x-1

naeT B octaTke —12, a Ha (x — 3) mesnuTca 6e3 ocraTka. Omnpe-
meaute KoaddunueHTsr a u b.

Pemure ypaBuenue:
a) 3x3-14x%+13x+6 = 0;
0) xt+5x3+5x%-5x-6=0.





c-12 PauuoHanbHbie HEPABEHCTBA

I 6apuanm

Pemure mepaBeHcTBO (1—2).

L a)(x-2(x+3)(x—-4)>0; 6) W<o.
x—

2. 921>y, o) -3 4+ 18 <o
x+3 x+3 x-1 x*+2x-3

3. Pemute cucteMy HepaBeHCTB:

2
x2-x-12<0 +x-220 x| <2
a) B)

0) x+2
x2-4x+3>0; ) <0;
x—-4

I 6apuanm

Pemute mepaBeHcTBO (1—2).
1 a)@+2x-a-4<0; 6)ENE-2 54
(x-1)
2x+1<1; 6) x + 5 +— 24 <0
x -3 x-4 x-1 x*-b5x+4

2. a)

3. Peminre cucTeMy HepaBEeHCTB:

2
a{;7c2+x—2>0 x"+2x-320 B{|x|>4

0 3
x?-x-12<0; ) it2<0; x-x-12<0.

IIT eapuanm

Pemure HepaBeHncTBo (1—2).

2
1 a) (x+2(x+3)x—4)>0; 6) FTVE+D

x-3
2. a)3x*tls g r-il__3 ___ 9 5y
x -3 x-4 x+2 x*-2x-8

3. Pemurte cuctemy HepaBEHCTB:

2
){x2+x—12<0 ro2x-820 {|x—1|<4

0 -4
x-x-2>0; BE: <0 x*+x-30>0.
x+3
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1V eéapuanm

Pemiure mepaBeucTBo (1—2).

2
1. a) (x+2)(x-3)(x+4)<0; 6) W > 0.
X

3x—1<_1; 6).‘)c+3_ 8 : 23 > 0.
x+3 x-3 x+1 x*-2x-3

3. Pemiurte cucremy HepaBEeHCTB:

2
{x2—7x+12>0 x"-2x-320 {|x+1|>6
a) 6 B

_3
Podx_5<0 D)1 3<0 x2+x—30<0.
x+ 4

2. a)

C—-13* 3ameHa Heu3BecTHOro
NpM peLueHUM PauUMOHANbHbIX HePaBEHCTB

I e6apuanm

Pemute HepaBenctBo (1—3).
1. (x®+2x)%-2(x+1)%-1<0. 2. (x+2)(x+4)>(x+6) < -3.

12 5.
xz—x

3. x’-x-8+

Il 6apuanm

Pemture mepaBeHcTBo (1—3).
1. (x®-—4x)°—(x-22-16<0. 2. (x+1)(x+6)%(x+11) < —24.

3. x2+x-8+—2_>0.
X'+ x

IIT eapuanm

Pemrure mepaBenctso (1—3).
1. (x2-2x)2-2(x-1)%-1<0. 2. (x-1(x+2>(x+5)>-8.

3. x2-2x-4+ > 0.

x - 1)?2

IV eapuanm

Pemurte mepaBesuctso (1—3).
1. (x®+40)% - (x+2%-16<0. 2. (x+5)(x+7%(x+9) > -3.

3. x®+2x—94—2

=20
(x +1)2
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C-14*

3ameHa HEU3BECTHOroO NMpPU peLIeHUMU

MPPALMOHANbHLIX YPAOBHEHUH U HEepaBEHCTB

I 6apuanm

L

Pemure ypaBHEHUE:

Jx +3

— _ . . Jx+1
a)2/x—-3=x-6; 6)\/;_1

B)\/x+1—3\/ X __g2-0.
x x+1

Pemmute HepaBEeHCTBO:

Jx

3x -2

a) J2x—1> 2x - 3; 6)2x‘§—
x—

2_10 x+1
x+1 3x -2

B)

I e6apuanm

1.

Pemure ypaBHeHUe:

2x -3

\[;+1=_3;

1A J— 2
a) 3Jx—-4 =14 - x; J_+2

mJ"‘HzJ X __3=0.
x x-1

Pemture HepaBeHCTBO:

Jx

a) J2x+1>2x-1; 6)2x+3—
3x -2
g) |2X=5 _g|X*L 1>
x+1 2x - 5

III é6apuanm

1.

Pemrure ypaBHeHue:

’2x+3_12>0;
3x -2

Jx-1_ 3,

8)45x-1=7-20x;  6) j:*j

)\/2x+1 Jx—2 +2=0.
2x +1

Jx 2
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2.

Pemnre HepaBeHCTBO:

a) 4Jx +5 < x +8; 6) Sx=1, /3x‘1—6<0;
2x +1 2x +1

B) M_ﬁ x——2+1<0'
x -2 8x - 11

IV eapuanm

1. Pemiure ypaBHeHuUe:
Jx+1 Jx-2 2
a) 3,/10x-1=11-90x; 6 =—-=;
) )6—3 Jx -1 3
B) 3.‘:c—1_4 x+2 +3=
x+2 3x -1
2. PemunTe HepaBeHCTBO:
a) 5Jx+4 < x +10; 6) 2* =3 _ /2x‘3—12<0;
3x -2 3x -2
B) 2x-1_49|2x%3 _4<.
x+3 2x -1
C—-15* 3apaaum ¢ napameTpom

I apuanm

1.

82

Haiigure Bce 3HaUeHUSA @, IPU KAXKAOM U3 KOTOPLIX JiI06oe
IleI/ICTBI/ITeJIbHOG YHCIIO X SIBJISETCS PelleHNeM HePaBeH T

2%+ (2a +1)x—71 > 0.

HaﬁI[HTez BCce 3HAUEHUs @, IIPU KaXXJAOM K3 KOTOPBIX ypas-
HeHHe x“+(a+1)x+9 =0 umeer aBa paA3JIUUYHBIX KOpH,
oospIINX 2.
HaiiguTe Bce 3HaueHUsA @, IIPU KaXKIOM M3 KOTOPHIX He
UMeeT pellleHUM CHUCTeMa HEPABEHCTB

x%—(6a —4)x +9a’-12a >0

|4x - 5a|< 2

Haiigure Bce 3HaueHUs @, IpU KaKIAOM 3 KOTOPBIX Ol
U3 KOpPHe# ypaBHEHUS x%- (Ba - 2)x +2a%-a -3 =0 nono
JKUTEJBbHBIN, a APYroi 3aKJI0OYEeH MEXXAY YucjIaMu —2 u -1,





Il 6apuanm

1.

HaliguTe Bce 3HaueHUA @, IPHU KaXXJOM U3 KOTOPLIX JiIo0oe
neHCTBnTenLHoe YHCJIO X SBJISAAETCA PellleHueM HepaBeHCTBa
’+(Ba-1x+a>0.
HanunTez BCe 3HAUEHUA a, IPU KaXKAOM M3 KOTOPBLIX ypPaB-
HeHue x“+(a—1)x +4 =0 umeeT aBa pPa3IUYHBIX KOPHH,
MeHbIIHX —1.
HaliguTe Bce 3HAUEHHUS A, NPH Ka»XAOM HU3 KOTOPBIX He
HMeeT peIlleHHil clucTeMa HepaBeHCTB
x2—6a+T)x+9a%+21a >0
|8x —5al| <2

Haiinute Bce 3HaAueHUA a, npu Kamnom U3 KOTOPBIX OAUH
u3 RopHen ypaBHEHUs x%2+(8a - 3)x +2a%- 2a — 4 = O orpu-
HaTeJbHBIM, a APYrod 3aKJIOUeH MeyKAy uuciaamu 1 u 2.

IIl 6apuanm

1.

HaliguTe Bce 3HAUEHUS @, IPHU KAXKIAOM M3 KOTODBIX Jil000€e
IeHCTBUTEJIBHOE YHCJO X SIBJIAETCA PellleHNeM HepaBeHCTBa

“+(2a - 3)x+% > 0.

Hannm‘e BCe 3HAYEHUSA 4, IPU KaXJOM U3 KOTOPHIX ypas-
HEHNe X +(2a 1)x +4 =0 umMeeT aBa pPa3JIHUYHBIX KOpPHA,
MeHbIIUX —1.

Haiinure Bce 3HaueHMsA 4, NMPHU KaXKJOM M3 KOTOPHIX HE
NMeeT pellleHuil cucTeMa HepaBeHCTB

x’—(@da-4x+4a%-8a<0
|5x — 2a| < 4.

Haiinure Bce 3HaueHud a, DY Ka/OM U3 KOTODHIX OAMH

U3 KOpHei ypaBHEHUA X° - (4a - 6)x +3a%-10a +8 =0

OTPHIIATEJbHBIN, a APYroil 3aKJIOUeH MexAy uucaamu —1
u-2.

IV eapuanm

1.

2.

HaiiguTe Bce 3HaueHUA a, MPU KAXKJAOM U3 KOTOPBIX JI000€E
uenc'an're.nLHoe YHCJIO X ABJIAETCS PellleHHeM HepaBeHCTBa
x*+(@Ba +2)x - 2a > 0.

Hax«mn're BCe 3HAYEHUSA 4, IPU KaXJIOM M3 KOTOPHIX ypaB-
HEHHEe X +(2a +1)x +4 = 0 umeeT ABa pas3JIMUYHBLIX KOPHH,
ooapmux 1.
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3. Hadigure Bce 3HAYEeHUS @, MPH KaXAOM U3 KOTOPLIX He
MMeeT pelIeHMI cucTeMa HepaBeHCTB

x2-(6a+2x+9a%>+6a <0
|8x—2a|< 4

4. Haiigute Bce 3HAUEHUA &, TPH KaXAOM U3 KOTODBIX OAHMH

U3 KOpHel ypaBHeHUus x“+ (4a + 2)x + 3a“+ 8a — 3 = 0 moJo-

JKUTEJBbHLIN, a APYroi 3aKJIOUYEeH MEXAY YUCJIaAMHU —3 U —2.

C-16 KopeHb crenenm n

I e6apuanm

1. Brruuciaure:
a)b+3/-64;  6)4+4/81; ) 42.4/8;
% n) (2 - 3/6)(4 +23[6 +3/36).
2. Ymopocture BuIpakKeHHUE:
V3 +42 32 3
6 - 3/5.
2 J48 + V32 ) 9-3%5+%25 V5

3. BpeiHecuTe MHOMXUTEJb HU3-TIOJ 3HAKA KOPHI:

a) 3,/ 24; 0) 4\/ 3a*, eciua > 0; B) 4\/ 5x%, ecu x < 0.

4. BHecuTe MHOMWTEJb IOJA 3HAK KOPHS:
a)2§/€; 6)b4 6, eciu b > 0; 1?,)y4 2,eciuy <0.

Il éapuanm

1. Beruucaure:

a) 4 +3/-27; 6) 3+4/16; ) 3/4-3/16;

r) 441@; m G7 +3)(49 - 337 +9).

V2
2. YnopocTurte BBIPa’KeHUeE:
s
16 + 4%/3 +3/9

3. BriHecHuTe MHOMXHUTEJbL M3-I0J 3HAKA KODHS:

a) W; 0) 4/8b4 ,ecau b > 0; B) 4\/2.1/_4, ecau y < 0.
4. BHecuTe MHOMUTEJb IOJ 3HAK KOPHA:

a) 33{/5; 6)a4\/§, ecau a > 0; 13);7c4 5, ecau x < 0.
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Il 6apuanm

1. Briuncaure:

a)6+3/-125; 6) 9-4/1296; ) 3/4.3/8;

180
030 0 48 - DT + Y65 + 19)
2. Ynpocture BeIpasKeHUe:

J_J_ 3
Ve oo Yoo e V0 Ve

3. BriHecuTe MHOYKHUTEJID HU3-II04 3HAKa KOPHA:

a) 3\/%; 0) 4\/ 625a*b, eciua > 0; B) 4\/32x4y5, ecau x < 0.

4, BHecuTe MHOXKHUTEJb IIOJ 3HAK KOpDHA:
a) 53/2; 6) 2b%/3a, eciu b > 0; B) 3y4/2x, ecatm y < 0.

IV éapuanm

1. Breruucaure:

a)7+3/-216; 6)9-4/2401; ) 4/3-4/27;
5
"51‘/;8- n) Gf7 +3/5)(3[49 - 335 + 3/25).
2. YopoctuTe BhIpaKeHUe:
f V5 -3, 3
6 10 +
Vs O vy oV
3. BrlHecuTe MHOMKUTEJb U3-IOJ 3HAKA KOPHSI:

a) 3/72; 0) 4\/256ab4 ,ecau b > 0; B) 4\/48x5y4 ,ecan y < 0.

4, BHecuTe MHOXKHTEJb IO 3HAK KOPHA:
a) 43\/5; 0) 3a4/2b, eciu a > 0; B) 2x4 5y, ecau x < 0.

C-17* QOynkums y = Vx

I 6apuanm

1. CpaBuuTe uucna 5/7 u ‘i/ﬁ.
2. Cpasuure umcia 3/2004 — 3/2003 u 4/2005 - 3/2002.

3. HDokakure, 4uTo GYHKIIUA Y = 3,/ 5x + 7 Bospacraromias.
4. Pemmure ypasmenue 315x — 8 +4/2 +x = 3/127 — x.
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Il é6apuanm

1. CpaBuure umcna 3/9 u ‘.‘\/E.
2. Cpasuure uncaa 4/2004 — 3/2003 u 4/2002 - 3/2007.

3. Hoxkaxure, uto GyHKUUA Yy = 3,/ 1 - 4x yOnIBalomias.
4. Pemure ypaBHenue 3/5x — 2 +./5 +2x = /129 - 2x.

IIT éapuanm

1. CpaBuure umcaa 311 u Vﬁ.

2. Cpasrure umcia 3/2003 — /2001 u 3/2002 - 4/2004.
3. Hoxkaxure, uTo QyHKIUA y = 4,/6x +1 Boapacraromasn.
4. Pemure ypasuenue 315x +8 +,/6+x = 5/-8 - x.

IV eapuanm
1. CpaBHure unucia 5/12 u 4,/28.
. Cpasnute uncaa 32004 — 4/2006 u 3/2007 — 4/2005.

2
3. Hoxkakure, uTo QYyHKIUA Y = 4/1 - 5x y6eiBaromas.
4. Pemwure ypasuenue 3/10x — 7 + /4 +2x = /-29 - x.

C-18 CreneHb ¢ pauuoHanNbHLIM NOKA3dATeseM

I eapuanm . 1 s

1. 3anumure B BuAe KOopHsa: 22; 53; 34,
2. Ympocrure, NpUMeHUB (OPMYJIBI COKPAII[EHHOTO YMHOMEHNUA:

1)2 12 I AL T\
a) (m—nz) +(m+n2 ; 6) (m3+2n2) —(m3—2n2) ;
1 1 11 1 1
B) m4—n2)(m4+n2); r) \m2+n)lm — m2n +n?).
112 (1 1)?
3. Boruucaure \72-32) +(72+32) .
4. Coxparure ApoGb — —Y =
xZ - y? 11
- - 2 + b2
5V (Va-4o) = +(Ya+4p)?): =
IpocTUTe (\[E J_) ( a J_) >
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I 6apuanm

L
2

IIl 6apuanm

5
3anuiuTe B BUAE CTEIEHH: \/g; %; 26,

Vopocture, npumMeHuB GOPMYJBbI COKPAIIEHHOTO YMHO-
KEHUA:

12 (1 )2 1 1)2 1 1)
a)\m2+n) +\m2-nj ; 6) \m*-2n3) —\m4+2n3) ;

1 131 1 1 1 1
B)(mz—n4)(m2+n4); r) (mz—n)(m+m2n+n2).

112 (1 1)2
Brruncaure\ 62+22) +162-22) |
-y

X

Cokpature apo6b

Nh—-
M|.—-

sepcrars [ jf ;‘f ) ()

1.
2.

1 1 2
3anumuTe B BUAe KOpHA: 32; 5%; 43,

YnpocTure, mpuUMeHMB (OPMYJBI COKPAIeHHOTO YMHO-
HEeHUA:

112 (1 1)? (1 1\2 1 1)
a)(m4+n2 —(m“—n2 ;. 6)\m*-3n3) +\m4+3n3) ;
(ami—nNamivnt)s o) (ot s2n)lm2mtnsand
B) \3m4-n2)\8m*+n2); r) \m2+2n)\m—-2m2n+4n?).

1 1)2 1 1)?2 )
Boruuciure (34+274)—12 34-274) +12/.

3

x2 +y

11
x - x2y2+y

3
2
CokpaTtute apo6H

4 1 1
m3 —27m3n 3(m) 3

3m? + 33 n+93\/—

Ynpocture
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IV eapuanm

1. 3anuniuTte B BUAEe CTEIEHH: «/7 5 :i/E; 4\/ 6°.
2. Yupocture, IpuMeHUB (GOPMYJIbI COKPAILEHHOTO YMHOMKEHUS:

(1 1)2(1 1)2 (1 1)2(1 1)2
ay\m4-n2) -\m*+n2); 6)\m3+3n2) + \m3-3n2);

(- 2ni)mi2nt) o (i snlmsaminsond
B) m2-2n4)\m2+2n4); r) m2-3n)\m+3m2n+9n?.

(Y (P
3. Brruucaute \\24-84) +8/\| 24+84) —8).

8 8
x2_y2
11
x + x2y2+y

2 2 1

x3+23,/xy+4y3 (y) 3

|2-1= .
3t -8y¥x x

4. Coxparture apob6n

5. Ympocrture

C—-19* Mpenen nocnepoBarenbHOCTH

I e6apuanm

5n + 2
1. a) IlpeacraBhTe HepeMeHHYIO X, =

yycJja 1 0eCKOHEeYHO MAaJIOoi.

B BUJE CYMMEH

6) Yemy paBen lim x,?

n— +oo

2. Ilonp3ysach CBOMCTBAMH IpPENEIOB, BHIUUCIIUTE IIPexe:

2 [—
a) lim 3n+2; 6) lim 3n 2+ 5n 7;
n— +o0o n n—+o00 2n°—n + 4
. 2n-n+ 7 . 3n®-n+13
B) lim —/——; r) lim —/——;
n—-+oon’+ 3n + 2 n—e+00o n°+Tn -1
3n
x) lim (\/n2+3n—\/n2+1); e) lim (1 +l) .
n— +oo n— +oo n

3. a) [lokaxkure, YTO MepeMeHHas X, = 5 — n ABjisAeTcsa Gecko-
He4YHO G6OJIBIIOH, MOJB3YACH OIpejesieHueM OeCKOHEYHO
6oapIoi (Ha sa3siKe «M—N»).

6) Yemy paBen lim x ?

n—+oo
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I 6apuanm

L

a) IIpeacraBbTe NEepeMEeHHYIO X, = B BHJE CYMMBbI
YucJaa ¥ OECKOHEYHO MAJIOH.

6) Yemy paBen lim x,?

n— +oo

Ilons3ysick CBOMCTBAMH IIPEIEJIOB, BEIYMCIIHTE IIpeaeJ:

a) lim 2n+5; 0) lmﬂ
n-+0 1 n—+02n’+3n + 2’
2n’+n -1 2n®-5n + 3,
B) lim —————; r) lim —=—¥—————;
no+on?+ 4n + 2’ n—+oon®+6n +11°
2n
) lim (\/n2+1 —Jn2+2n); e) lim (1+l) .
n— +oo n—+oo n

a) lokaskure, 4TO NepeMeHHas x, = 3 + 2n saBiaseTca 6ecko-
HeUYHO OOJIBIIION, IIOJB3YsCHh OIpeAeieHUEeM OeCKOHEUHO
fonpiioit (Ha A3biKe «M—N»).

6) Yemy paBen lim x ?

n— +oo

IIl 6apuanm

L

15n + 2

a) lIpeacraBbre mepemMeHHyI0 X, = e B BUJE CYMMBI
n p—
yKcaa 1 OECKOHEUYHO MAJIOH.
6) Yemy pasen lim x ?
n—+oo
Ilonb3ysce cBOMcTBAaMU IIpeAeJIOB, BHIYUCIUTE IIPeneJI:
2 —
a) lim n+3, 6) lim 2n°+n-10 |
n—+oo 5n—12 n—+oon +12n+20
B) lim 6n+5+4n—1; r) lim n+4n—10
n-+o\2n -3 2n+3 n—+oo 5nf+n +21°
n
o) lim (\[n2+n—\/n2+11); e) lim (1+LJ .
n—+oo n— +o0o 3n
a) Jloka)xure, YTO MepeMeHHAd X = _11  spnserca Gec-
" 5n+12

KOHEYHO MAJIOH, II0Jb3ysCh OIpeAeieHueM 6eCKOHEeYHO Ma-
J0it (Ha A3BIKE «E—N»).

6) Yemy paBen lim x, ?

n—+oo
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1V eéapuanm

12n -5
1. a) IlpeacraBbTe mEepPeMEHHYIO X, = P—— B BHJE CYMMH
n+
yycjia 1 6ECKOHEUYHO MAJIOH.
6) Yemy paBer lim x ?
n— +oo
2. l'Iom.ayﬂcr. CBOMCTBAMH IIPEJEJIOB, BEIYHCJIUTE npe,uen:
a) lim 3n + 7; 6) lim M_:-lg
n—+oo 4n — 5 n—+oon +12n+20
. 3n-11 Tn+1 n®+5n -13
B) lim + ; r) lim ————;
n—+oo\ 2n + 3 2n -3 no+oo—2n+Tn +1
n
1
lim (yn?+11 — yn%+2n); e) lim |1+—}.
11) n—>+oo(‘/ \/ ) ) n— +oo 2n

ABJsAETCA 6ecKo-

3. a) [lokaxure, 4TO NepeMeHHAA X, = P—
n +

HEYHO MAaJIOM, IOoJ 1\}15101: ompeaeieHueM OECKOHEUHO Ma-
JIof (HaA A3BIKE «E—
6) Yemy paBen lim x, ‘7

n— +o0o

C—-20 Jlorapudmol

I e6apuanm

1. IIpumeHUB cBOIicTBO JiorapudmoB, mpeobpasyiiTe BhHIpa-
JKeHue:
a) log (M -N), rze M > 0, N > 0;
6)log M% rne M >0, o. € R.
2. Beruncaure: 1
a) log, 8; 6) log, a; B) 1g 10000;

r) logo’2 5; 1) loggg 1; e) In e20%,

3. Brruuciaure:
a) log,, 48 + log12 3; 6) log,, 484 — l°g11 4; B) 2log25;
r M; x) 251085@—«/5) +910g3(J§+2)'

log, 5
4. Beruucaure ,/(log, 5+16log, 2 - 8)-log, 2 +4log; 12,5.

5. CpaBHuTe uucJa:
a) log, 5 u log, 6; 6) logoy4 9u logo,4 8;
B) log, 7 u log, 7; r) log, 3 u log, 4

6. oxa)kuTe UppPalMOHAJBHOCTD uyucia log, 4.
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I 6apuanm

L

6.

IIpumeHuB cBOiicTBO JorapudmoB, mnmpeobGpasyiiTe BhIpa-
JKeHue:

a)log ,rneM>0 N > 0y
6)logaaM“, rie M >0,ae R, o #0.

Briuuciure:

a) log 4 27; 6) log, i; B) lg 0,001;

r) log'O,5 2; 1) logyg 1; e) In 2005,

Brruuciure: log. 24
a)log,, 16 +log,, 9; 6)log,, 363 -1log,, 3; B) T ¥,
r) log, 64, ) 1610g4(5-J5) +4log2(J5+ 5)

log, 4
Brruucoure ,[(log, 4 +9log, 3-6)-log, 3 + log4
CpaBuuTe umucJa:

a) log, 8 u log, 3; 6) logo,5 Tu log0,5 9;
B) log; 6 u log , 6; r) log, 2 u log, 3.
HokakuTe UPPaMOHAJIBHOCT uHciaa log, 3.

IIT éapuanm

1.

IIpumenus gnoﬁc'rBo JorapudMoB, mpeobpa3yiiTe BhIpake-
nue log , M*, ecnu:

a) M # 0; 6) M > 0; B) M < 0.
Beruucaure: .

log . 81; 6) log,. ——; 1g 1003,
a) log, ) log, 76 B) lg
r) logo' P I) 10g999 1; e) In 2008,
Brruuciure:

a) log15 25+ log15 9; 0) logu 605 — logll 5; B) 2log2 25;

I‘) log4 216; n) 5103‘25(\/—2——2)2 +310g9(‘/—2—+2)2.

log, 6
logg 6+2
Brruucaure 2 ; 2 4loe23- ‘/§)+ 910";3(‘/§+ 3
5 og36
CpaBHuTe umcia:
a) log,; 10 u log, 15; 0) logo,3 S5u logo,3 7
B) log, 7 u log, 7; r) log, 6 u log, 7.

Hoka)xure MppanMOHANIBHOCTh Yucaa log, 7.

1





1V eéapuanm

1. IIpumeHUB CBOMHCTBO JorapudmoB, nmpeobpasyiiTe BhIpake-
uue log M 4, ecym:
a) M # 0; 6) M > 0; B) M < 0.
2. Berumcaure: .
a) log, 32; 6) log, —; 8) 1g(0,01)3;
) log, ) log 7 ) 12(0,01)
r) logo'5 16; 1) logggqs 15 e) In 207,
3. Beruuciure:
a)log,, 49 +log,, 4; 6)log,, 338 —log,; 2  B)5°%%;
. lc;g7 2;3; 1) 7log49(J§- 3)? +4log16(J§+ 3)2.
og.
7 (5log‘/§(3+\/§) B 4910g7(3—\/§)) gl TVE g
4. Breruucaure : - =
70830 7
5. CpaBHuTe uucJa:
a) log, 17 u log, 24; 0) logo,1 6 u logo,1 4;
B) log, 8 u log, 8; r) log, 3 u log, 4.
6. Jloxka)kuTe MppanMOHAJIBHOCTb 4yucia log, 5.
Cc-21 MoxkasarenbHbie

u norapudmMmuyeckme ypaBHEHHs

I 6apuanm

Pemure ypaBuenue (1—3).

1.

92

a) (é) = 9; 6) 225 7=8;
B) log, x = 3; r) log, 8x +1) = -2.
2
a) 3**1- 3*=18; 6) log, x +log, x = 6;

B) lOgl (10g3 x) = -1.
3
a) lgx)?-lgx=2; 6)3>3_8.372=3;

B) log, x —log_4=3; r)log,(5x—1)— ——> — +1=(;

log,(5x-1)-1
n) 5*-6-5%=3,8.





Il 6apuanm

Pemute ypaBHenue (1—3).

1 a) (;) - 8; 6) 32*+1= 27;
B) log, x = 2; r) log, (4x+1) = -
3
2. a)9"t1-9*=172; 6) log, x — logy x = 2;

B) log,(log, x) = 1.

2

3. a)(lgx)®—2lgx =3; 6) 26 1-7.2%1=4

B) log
m) 4° -

x-log,9=1;r) log,(5x—-4)—

6-47"=2,5.

II sapuanm

Pemure ypaBHenue (1—3).

1. a) [i) = 64; 6) 53~ 4= 25,
B) logg x = -2; r) log, (2x +1) = -1.
4
2. a) 9% 3% %= 12; 6) log, x — logy x +logg, x = 3;
B) log,(1 +log, x) =
2
3. a) 36— 5-6"=6; 6) 34*°7-10.3%*"*+3=0;
x— 8
B) 32* 71— e -1; r)log,x-3log, 4=1;
x) log ,dx-3)-——> _1=0.

log,(4x - 3) + 3

IV eapuanm

Pemtute ypaBuenue (1—3).

1. a) [é) = 125; 6) 63~ %= 36;

B) log, x = -2; r) log, (4x —

5

8 .
log,(5x-4)-1

1)=-

93





2. a)4*-5.22"1= _g; 6) log, x —log, x +logg x = 5;
B) log,(1 +log, x)=1.

3
3. a)25*+4-5%=5; 6) 210¥-5_9.2%*-3 4= 0;

3x-5 3
B) 27 R

x) log;(4x — 3) -

=1; r) log, x —2log, 27 = -1;

4
_+
log,(4x -3) +1

C—-22 MokasarenbHbie
M norapudmMmuueckue HepaBeHCTsd

I 6apuanm

Pemute mepaBenctBo (1—3).

3x-5
1. a) 2°< %; 6) 0,2°< -0,2;  B) GJ > 4;

r) log, x > 2; n)log, ,(x+2)>-1; e) 4**?-13-4% > 12,

2. a) (g) —6-(%) >-9; 6)3-95-10-3%+3>0;

B) lg?x—1gx-2<0; r)log) ; x+2log,;x—3>0.

1 4,
3. a) & %S o 6)9°—2.3"+—L >0,
3 -log, x 9*-2.83+2
B) 2-V3)¥-4.|—L1 _| +1<0.
) ( ) (2+J§)
Il éapuanm
Pemute nepaBenctBo (1—3).
1 ¥ x x+1 1
1. = >9; 6) (0,5)* > -0,5; ¥ < —;
a) (3) ) (0,5) B) 57

r) log, ; x < 2; log§(2x +1) < 3;
e) 5*"%-21.5% < 20.

x x
2. a) (i) —4'(%) > —4; 6) 64" +7-8"-8<0;
B) lg?x - 21gx - 3< 0; r) log§,5x+log0,5x—2>0.
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log, 2,5
3. a) L
log, x — 1

n)(2+«/§)2"—4-[ﬁ) +1>0.

>1, 6)9—6-3+8+ 1

—_ >0
9*-6-3"+10

IIl 6apuanm

Pemmnre HepaBeucTBO (1—3).

2x+5
1. a) 4*< 8; 6) (0,6)* > —0,6; B) G) <9

r) log; x < -1; x) log, ;(4x +2) > -1; e) 6"-33.6"72 >18.

2. a) [‘lJ —6-(%) <-8  6)16*—2.4+1>0;

B) Ig’x +1gx - 2> 0; r) log?; x +log, s x -6 < 0.

1 12,5
3. a) 1085 24,9

<1, 6)4*—4.2°43+—L >
2 -log, x 4°-4.2"+5
B) (4-15)>*-8 [ 1>0.
i
IV éapuanm
Pemnre mepaBencTso (1—3).
L a) ‘—11 > 2; 6) 0,7)*< -0,7;  B) 42"“1>%;
r)log,, x > -1; n)log; (4x+1)< 2; e) T¥-44-7*72< 35,

e

" _9.(%] > -8; 6) 64*-4-8*+4> 0;
B) lg2x +2lgx - 3> 0;

r) loggsx—logo,f}x—ﬁ <0.
log, 3,6

a) —L6 S0
2 -logg x

B) (4+\/1_5)2"—8-(4

<1; 6)25°-10-5%+24+ 1 > 0;
25— 10 - 5% + 26

x
1
1<o0.
_Jﬁ]+
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C—23* «OpaHopoAHbIe» noKasarenbHble

1

YPOGBHEHUS U HEpPABEHCTBA
éapuanm

1.

Pemure ypaBHeHUe:

a) 27-2-8.3%=0; 6) 2**1-2*"1= g2~ %;
B)9:4*-13-6+4-9=0.

Pemiure HepaBeHCTBO:

a) 5x—1<5.3x—2; 6) 3x+3_2.3x+2>5x+2;
B)4-16"-7-12*+3-9* > 0.

Il eapuanm

1.

Peimiure ypaBHeHUe:

a) 125.3* - 27-5%= 0; 6) 3**1-8* 1= 24",
B) 27.4*+8-.9°=30-6".

Pemute HepaBeHCTBO:

a) 3x—1>3.5x—2; 6) 2x+3_2x+2<3x+2;
B)4:-9"-13-6*+9-4* < 0.

IIT éapuanm

1.

Pemurte ypaBHeHUeE:

a) 625-2*-16-5"= 0; 6) 3*~1-3*76=2%"3,
B) 4**1-13.6*+9* 1= 0.

Pemiure HEepaBeHCTBO:

a) 671 < 22772 6) 3¥*%-2.3">9.5%;
B)12-9+12-16*< 25-.12%,

IV eapuanm

1.
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Pemure ypaBHeHue:

a) 256-3*— 81.4%= 0; 6) 5* 8- p5*"1=2""2,
B) 3-9°*1-30.6*+2.4*1= 0,

PemuTte HepaBeHCTBO:

a) 6*71 > 32*-2, 6) 3**3-11-3< 9.4%;
B)6:-9"-13.-6"+6-4" > 0.





C-24 FfpaaycHas u paguaHHas mepbl yrna
I 6apuanm

1. BeauunHa yria o BEIpa’KeHa B rpagycax, BbIpa3uTe ee B pa-
auaHax, ecuau: a) o = 180° 6) o = 30°.

2. BenuuuHa yriia o BRIpa)keHa B pagu- (21
aHaX, BRIDA3UTE ee B rpagycax, eciou: [l [T

n 2n
ajo=—; 6)o =", C
3 3

3. Touka C penutr nyry AB efuHUYHOH / P
OKPY’KHOCTH Ha ABe PaBHBIE YacTH, P
aTtouku M u N penar ayry AB Ha -
Tpu paBHBIe yacTu (puc. 21). Onpeme- [ A
auTe BeauuuHy yriaa: a) AOC B rpa-
nycax; 6) AON B paguaHax. Puc. 21

Ry

Il 6apuanm

1. BeaumuuHa yria o BeIpa’XeHa B rpagycax, BBIDa3uUTe ee B pa-
IuaHax, ecau: a) o = 90°% 6) o = 270°.

2. Besrnuuua yria o BeIpa)XeHa B pajguaHaX, BBIPA3uUTe ee
B rpagycax, ecjiu: a) o = %; 6) o = %

3. Touka C meaur nyry AB eJUHHNYHON OKPY’KHOCTH Ha JBe
paBHBIe yacTH, a Touku M u N pgenar ayry AB Ha Tpu
paBHbeIe yacTu (cMm. puc. 21). OnpemeanTte BeJIMYNHY yrIJja:

a) AON B rpagycax; 6) AOC B paguaHaXx.

IIl éapuanm

1. BesnuuHa yria o BeIpa)keHa B rpagycax, BHIDa3uTe ee B pa-
JuaHax, ecau: a) o = 60° 6) o =120°,

2, BeanuuHa yrJjia o BbeIpakeHa B paJHaHaX, BBIDA3UTE ee
B rpajycax, ecju: a) o = %; 0) o= 3%

3. Touka C penut ayry AB eJUHUYHON OKPYXHOCTH Ha JIBe
paBHBIe 4acTH, a TouKku M u N penar ayry AB Ha Tpu
paBHbIe uacTH (cM. puc. 21). Onpegennure BeJUUYUHY yria:
a) AOM B rpagycax; 6) AOC B paguaHax.

IV eapuanm

1. Bennuuna yria o BEIpa)XeHa B rpagycax, BBIpa3uTe ee B pa-
AuaHax, ecau: a) o = 45°% 6) o = 135°.
2. Besrmuuua yriyia o BeIpa)keHa B pagmaHaX, BBIPA3UTeE ee

T 3n
B rpajycax, ecjiu: a) o = E; 0) o = >

4 Noranos 9 7





3. Touka C genutr ayry AB efUHUUYHON OKPYIXHOCTH HA JBe
paBHbIe YacTH, a TOUKU M u N pensar ayry AB Ha Tpu
paBHbie yacTu (cMm. puc. 21). OmpenenuTe BeJUUYUHY yIJia:
a) AOC B rpaaycax; 6) AOM B paguaHax.

C-25 3anuch yrnos, 3afJGHHBIX TOUYKAMH
€AMHUYHOMU OKPYIXHOCTH

I e6apuanm

1. Ha eguHuUYHON OKDPYXHOCTH OTMEUYEHBI TOUKH, COOTBET-
CTBYyIOLIIYEe yrJjaM O U [, 3aKJIIOUEHHHIM B IIPOMEXKYTKE OT
0° mo 360° (puc. 22, a). BripasuTe o0 u B B rpagycax.

2. Ha eauHUYHOH OKPY’KHOCTU OTMEUYEHBI TOYKM, COOTBET-
CTBYIIOILIIME yrjaM O ¢ [, 3aKJII0YeHHBIM B IPOMEXKYTKe oT
oo 2n paguas (puc. 22, 6). Bripasure o u f B paguaHax.

3. Ha eaMHUYHOH# OKPYKHOCTU OTMEUEHBI TOYKH, COOTBET-
cTBylolue yriam o u B (puc. 22, g). 3anuiunre Bce Takue
yrasl O ¥ B, UCIOJB3YS TPagyCHYIO Mepy.

4. Ha eguHUYHON OKPY’KHOCTH OTMEUYEHBI TOYKH, COOTBET-
cTBylomue yriaam o u B (puc. 22, 2). 3anuinuTe Bce Takue
yriael O U B, UCHOJB3YSI PagUaHHYIO MEpPY.

o (ol [ [o] Jod [ 1 o [vf | | [0 [o4 | []
/ N / N /| No | |/ N
( \> { \= ( ‘\= ! \:
\ O LAl N LAl A N9 [ fx] N[O | )=

N RN N

I 1

Puc. 22

Il éapuanm

1. Ha egMHUYHON OKPYKHOCTH OTMEUYEHbI TOYKH, COOTBET-
CTBYyIOLIIME yIJIaM O ¥ [, 3aKJIIOUEHHBIM B IIPOMEIXKYTKE OT
0° mo 360° (puc. 23, a). Beipasure o u B rpagycax.

a) ,y“ 0) ,y‘ B)| BLY 'a | |y
BTN L AN ARNEFZERN
/ \ s/ Yo | Y\ 11 Y
SENVEARNEEPARNCEEVERNEENE
N DG |V N V BNV
N NN
Puec. 23
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2. Ha eguHMYHOH OKPYYKHOCTH OTMEYEHBI TOYKH, COOTBET-
CTBYIOII[ME yIJIaM O U B, 3aKJIIOUEHHBIM B IPOMEXXKyTKe oT 0
mo 2n paguaH (puc. 23, 6). Breipasute o u f B pagunanax.

3. Ha emxmHMuYHON OKDYKHOCTH OTMEUEHBLI TOYKH, COOTBET-
cTBylomue yriaam o u B (puc. 23, 6). 3anumuTe Bce Takue
yIJbl O 4 B, UCIIOJIB3YA IPALYCHYIO MEPY.

4. Ha eguHuuYHON OKPYIXHOCTH OTMEUEHBLI TOUYKH, COOTBET-
crByromue yraam o u B (puc. 23, 2). 3anumure Bce Takue
yIJael O ¥ B, UCIOAB3YsS PaAUAHHYIO MEpPY.

IIT 6apuanm

1. Ha eguHUYHON OKPYKHOCTH OTMEYEHBLI TOYKM, COOTBET-
CTBYIOILIIE yrJjaM O ¥ [, 3aKJIOYEHHHIM B IIPDOMEKYTKE OT
0° mo 360° (puc. 24, a). Bripasure o u B B rpagycax.

2, Ha eguHNYHOM# OKPYXHOCTHM OTMEYEHBI TOYKH, COOTBET-
CTBYIOII[HE yIJaM O U 3, 3aKJII0OYeHHBIM B IPOMEXYyTKe oT 0
Jo 21 paguau (puc. 24, 6). Beipasute o u B paguanax.

3. Ha equHMUYHOM OKPYXHOCTH OTMEUEHLI TOUKH, COOTBET-
crBymolue yriam o u f (puc. 24, 8). 3anuinure Bce TaKue
yrisl o ¥ B, UCHOIB3YsA FPAfYCHYIO Mepy.

4. Ha egMHUYHON OKPYIKHOCTHM OTMEUYEHbI TOYKHU, COOTBET-
cTByIOIME yryam o u [ (puc. 24, 2). 3anumnre Bce TaKue
yrJbl o0 ¥ B, HCHONB3ysl PaJUaHHYIO MepY.

DI o [vf [,] [® [vla 0| v}
AT N L AN 2SN dh
( N7 T \l 'R
of | Jx[ N9 [ J=8\ [o | Jx] \ Lo\ J=*
%\ ZEEN S RN 3 /
| il
Puc. 24

IV eapuanm

1. Ha egHMYHON OKDPYKHOCTH OTMEUYEHBLI TOYKH, COOTBET-
CTBYIOILI[ME YIJIAM O U [, 3aKJIIOUEHHLIM B IIPOMEKYTKE OT
0° mo 360° (puc. 25, a). Bripasure o u B rpagycax.

2, Ha egMHUYHOM OKPYKHOCTH OTMEUEHBI TOUYKH, COOTBET-
CTBYIOII[ME YIJaM O U [, 3aKJIIOUEHHBIM B IPOMEXyTKe oT 0
zo 2n paguaH (puc. 25, 6). Beipasure o u B paguaHax.

3. Ha efMHUYHOM OKPYKHOCTH OTMEYEHBl TOYKH, COOTBET-
cTByrolue yriam o u B (puc. 25, 8). 3anuiiuTre Bce Takue
yriBl O ¥ B, UCMOAB3YsA FPAAYCHYIO Mepy.
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)| o/ ¥4 o |y )| |y 0| |y}
LEARNEEZCENEN, @D NERZERN
/ Y~ R o \
\ (o | Jx] \ ]9 x|\ x| Vo | ]x
P | g
Puc. 25

4. Ha eguHMUYHOM OKPYKHOCTH OTMEYEHBI TOYKH, COOTBET-
cTBylomue yriaam o u B (puc. 25, 2). 3anuiuunuTe Bce Takue
yriasl O 4 B, UCIIONB3YA PAZUAHHYIO MeEpy.

C—-26 CuHyc n KocuHyc yrna
I 6apuanm I |
Nk ‘
— a |
1. OmpezenuTe cCUHYC M KOcuHyC octporo |°| | [ |
yrja O NIpAMOYrOJBbHOTO TPEyroJbHHUKA L |
(puc. 26). '
2. Ha enquHMWYHOII OKPYKHOCTH OTMEUYEHBI Puc. 26
TOYKHU, COOTBETCTBYIOIIVE yriam o, P, y vkp |
u ¢ (puc. 27). Onpegenute sHaAYEHUS CHU- TN .
Hyca XU KOCHHYCA KajyKJOro U3 3TUX YIJIOB. +f ”
3. Nzob6pasuTe HAa eIUHUYHON OKPYIKHOCTH o >
TOYKH, COOTBETCTBYIOI[ME BCEM TAKHUM \\ /1 |
yriam o, JJis KaXJA0ro U3 KOTOPEIX CIIpa- A ‘
BeJJIUBO PaBEHCTBO: 5 A |
. 1 . 2
a) sino = —; 6) sino = — —; Puc. 27
2 2 ,
J3 INEEE
B) cOsSO = —; r) coso = —1. 2
2 x
3anuinnuTe Bce TaKHUe YIJIBLI O ! 7 O
II éapuanm Puc. 28
YA ‘
1. Ompegenute cCHMHyC M KOCHHYC OCTPOTO B -~ a]
yria ¢ OpAMOYIOJbHOTO TPEyroJbHUKA / \
(puc. 28). >
X
2. Ha eJMHHUYHON OKPYXHOCTU OTMEYEHEI \ /
TOYKH, COOTBETCTBYIOL[ME yriaam o, P, ¥ V-9
J

u ¢ (puc. 29). Onpenenute 3HaYEHUs CU-
Hyca ¥ KOCHUHYyCa KayKJAOT0 M3 3TUX YIJIOB. Puc. 29
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3. UzobpasuTe HA €TUHUYHOM OKPYXHOCTH TOYKH, COOTBET-
CTBYIOI[ME BCEM TAKHM yrJjaM O, AJA KayXJAOT0 U3 KOTOPHIX

CIpaBeAJNBO PABEHCTBO:
a) sina = ﬁ; 0) sina = —%; B) coso = 1;

3anuinuTe Bce TaKue yrJabel O.

III 6apuanm

1.

2.

Ompegennte CHHYC M KOCHHYC OCTPOTO
yria o IpAMOYTOJbHOTO TPEYroJbHUKA
(puc. 30).

Ha eguHNYHON OKDY’XHOCTH OTMEUYEHBI
TOYKH, COOTBETCTBYIOILIME yrjam o, [, 7y
u ¢ (puc. 31). Onpegennre 3HAYEHUS CHU-
Hyca ¥ KOCHMHYycCa KayXJOro M3 3TUX YIJIOB.

N3o6pasnuTe Ha €JUHUYHON OKPYKHOCTH
TOYKH, COOTBETCTBYIOIIIHE BCEM TaKHM
yriam o, AJS KaXXJ0ro M3 KOTOPHIX CIIpa-
BEAJINBO PABEHCTBO:

a) sino = g; 6) sina = —1;
B) cosa=—21—; r) cosa=—§.

3anuinuTe BCe TaKue yIJabel O.

IV eapuanm

1.

Onpefennre CHHYC M KOCHHYC OCTPOTO
yria o IPAMOYrOJBHOIO TPEYroJbHUKA
(puc. 32).

Ha egmHHNYHOI OKpPY’KHOCTH OTMEUYEHbI
TOYKH, COOTBETCTBYIOII[ME yrjam o, B, 7y
1 ¢ (puc. 33). Onpenenure 3HaAUEHUA CH-
Hyca U KOCHHYCA Ka)XJOoro N3 3TUX YyTIJIOB.

HN3o6pa3uTe Ha €IUHUYHON OKPYKHOCTH
TOYKHM, COOTBETCTBYIOII[I€ BCEM TaKUM
yriaM o, AJA Ka)KAO0ro U3 KOTOPBIX CIIpa-
BeJIINBO PaBEHCTBO:

a) sina =1; 6) sina:—ﬁ;
2 £
B)COS(X=?; r)cosoc=—5.

3anmuIInuTe BCe TaKue YIJIbl O.

V2

r)coso = ——.
2

‘
NPS

~
~
B

Puc. 32

o
N[ s
Ry

Puc. 33
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C-27 Dopmynbl gna sino u cosa

I 6apuanm

1. Breiuuciaunre coso, ecjqu sino = — g, §2£ <o < 2rm.

2. JoxaXuTe, YTO AJs JIOOBIX O CIIPABEAJNBO PABEHCTBO

sin(n — a) = sina.

3. Borumciure (sin 1‘11_“ — cos —l—iﬂ) - sin (—2,5m) : cos (— 23—“)
4. Borumcure 1=, 1+ SINC  ecam coso = — 2
1+ sina 1-sina 3
Il eapuanm
1. Bperuncianre sino, ecam coso = — g, g <o<mr.

2. Jlokakure, YTO s JIOOBIX O CIIpaBEeAJINBO DABEHCTBO

cos(m —a) = —cosa.

3. Brruuciaure (sin 245 —cos li—”) -sin(-3,57) : cos (— %Tn)
4. Berumcnmre |1=908¢ | |1+ €08%  ecam sino = — 2
1+ cosa 1-cosa 5
IIl eapuanm
. 8 3n
1. Brrumciaure coso, ecam sino = — 17 nt<o< PR

2. Joxaxkxure, 4YTO s JIOOBIX O CIIpABEAJHNBO PaBEHCTBO
sin(3n + o) = —sina.

3. Brruucinure (cos ZOTE — sin ”Tn] - sin (-27,57) : cos (— 3—:‘-)

l1-sina l+sina . 2

4. Boruuciure — - : :|sinal, ecimcoso =2,

3 1+sino 1-sino 7
m

— < o< 2m.
2
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IV eapuanm

15 3n

. BrruuciuTe sino, ecau coso = — ﬁ’ nt<oa< ?

. lokasxkuTe, 4TO A JIOOBIX O CIIDaBEAJINBO DaBEHCTBO

cos (31 + o) = —cos Q.

3. Beruucaure (cos ”Tn + sin 2?%) - sin (-31,571) : cos [— %Tn)
1-cosa 1+cosa . 2
4. Berumciaute - :|cosal, ecnn sino ==,
- 1+cosa 1-cosa 9
—<oa<m.
2
C—28* ApKCUHYC U GPKKOCMHYC

I 6apuanm

1.

N3o6pasuTe Ha eJUHHUYHOM OKDYKHOCTH BCe TOUKH,
.1 . 1
COOTBETCTBYIOLIME yrJjaM O = arcsin 3’ B = arcsin | - 3 )

Y = arccos '5, ¢ = arccos | — g .

Brruucaure: 3
a) arcsin 5; 6) arcsin0; B) arccosl; r) arccos (— —2——)

Yopocrure (3—4).

3.

4.

. .1 2
a) sin arcsmg ; 0)cos arccosg H

. 4 . 3
B) sin (arccos E)’ T) cos [arcsm (— g) ]

a) arcsin (sin g), 6) arccos (sin 0,6 t); B) arcsin (sin 3).

I 6apuanm

1.

M306pasuTe HA EIUHHUYHONH OKPY)XHOCTH BCE€ TOUYKH,
1 . 1
COOTBETCTBYIOII[HE YyrIJjaM O = arcsin 7 B = arcsin| — 2 )

1
= arccos —, ¢ = arccos|—— |.
v 4 ¢ 4
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2. Borumcianre:
. . V3 1
a) arcsinl; ©0)arcsin|— 5 ; B)arccos(Q; r)arccos|— 3

Yupocture (3—4).

3. a) sin (arcsing ; ©0)cos (arccos %),

. 3 . 4
B) sin (arccos = ; T)cos (arcsm (— g)) .

4. a) arcsin (sin g ;  0) arccos(sin 0,77); B) arccos (cos 4).

IIT éapuanm

1. UzobpasuTe Ha eAMHHUYHOH OKPYKHOCTH BCE€ TOUKH,
COOTBETCTBYIOIIIME yIJIaM O = arcsin 2’ B = arcsin [— g],
2
= arccos —, ¢ = arccos|—— |.
Y 3 ¢ ( 3)
2. Brerumcianre:
a) arcsin g; 6) arcsin (— %), B)arccos {3; r) arccos (-1).
Yupocture (3—4).

3. a) sin (arcsin %), 6) cos (arccos g );

. 5 . 12
B) sin|arccos— |; ) cos|arcsin|—— |[|[.
13 13

4. a)arcsin (sin 2?“), 0) arccos (sin 0,87); B) arcsin (sin 2).

1V eapuanm

1. Nsob6pasuTe HaA EZUHHUYHON OKPYXHOCTH BCE€ TOUKH,
.8 . 3
COOTBETCTBYIOIIIME yIJaM o, = arcsin n B = arcsin ~3)

3
= arccos —, ¢ = arccos|—— |.
Y 2 ¢ ( 4)
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2. Beluuciaure:

a)arcsin %; 6) arcsin(—1); B)arccos %; T) arccos (— 73)
Yopocrure (3—4).
3. a) sin (arcsin ;), 6) cos [arccos g),

. 12 . 5
B) sin|arccos — |; r) cos|arcsin|——||.
13 13

4. a) arcsin (sin 3%), 6) arccos(sin0,91); B) arccos(cos 5).

c-29 TaHreHc M KOTAHreHc yrna

I 6apuanm

1. OmpegesinTe TaHTe€HC ¥ KOTAHT€HC 3
OCTPOro yrjia O IPAMOYTOJILHOT'O
TpeyrojbHuKa (puc. 34). o In

2. Ha eguHNYHON OKpYXHOCTH OT-
MeueHbl TOYKH, COOTBETCTBYIO-
mue yriaam o, B u y (puc. 35).
Omnpegennre 3HaYeHUA TaHreHca 7
H KOTAHIeHCa 3THX YIJIOB. /\/:g_

3. N3obpasnTe Ha eAUHMYHON OKPYK- /s
HOCTHM TOYKM, COOTBETCTBYIOIIHE o g N at

r<

Puc. 34

BCEM TAKHUM YIJIAM O, AJIf Kax- y
JOTO M3 KOTODPHIX CIPaBEIJHBO /Ka
PaBeHCTBO: o 0
a) tga = -1; 0) tga=—J§; P X

J§ 4
B)ctgaa =0; r)ctgo=— 3 Lﬁ_; B
3anumuTe Bce TaKHe YIJIBI O. [

.

Puc. 35

Il éapuanm

1. OnpenmennuTe TaHreHC ¥ KOTAHTEHC n k
OCTpOro yrJjia (. IpAMOYTOJbHOTO
TpeyroJbHUKa (puc. 36). ™

2. Ha eguHHUYHOII OKPYYKHOCTH OT-
MedYeHbl TOYKH, COOTBETCTBYIO- Puc. 36
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mue yriaam o, B u y (puc. 37).
Omnpesennre sHAUYEHUS TAHTEHCA
U KOTaHIreHCa 3TUX YIJIOB.

WN3o6pasuTe Ha eAUHUYHON OKPYK-
HOCTH TOYKH, COOTBETCTBYIOI[HE
BCEM TaKHUM yrjaM O, AJIA KaK-
JOTr0 13 KOTOPHIX CIPaBEeLJIUBO

PaBeHCTBO:
a) tga = 0; 0) tga=—@;

B)ctga=-1; r)ctga= -3.

3anuiunuTre Bce TaKHe YIJIBI O.

IIl é6apuanm

1.

2.

OnpepesnTe TAaHMeHC M KOTAHTEHC
OCTPOrO yIJIa O IPAMOYT0JbHOIO
TpeyrojbHuKa (puc. 38).
Ha egnHMYHON OKPYXXHOCTH OT-
MeUYeHLI TOYKH, COOTBETCTBYIO-
mue yriaam o, B u y (puc. 39).
Onpepennre 3HaAUEHUA TaHTeHCA
M KOTAHreHCa 3THUX YIJIOB.
W306pasuTe Ha eMUHIYHON OKPYIK-
HOCTH TOYKH, COOTBETCTBYIOII[NE
BCEM TAKHUM yrJiaM O, AJIA Kax-
JOro U3 KOTOPBIX CIpPaBeaJHUBO
paBeHCTBO: J_

3

a) tga = 0; 6) tga=?;

B) ctga =1; r) ctgo = \/5
3anuinuTe Bce TaKue yrJabl (.

IV eapuanm

1.

2.

OnpegenuTe TAHreHC M KOTAHI'EHC
OCTpPOroO yrJja O IpAMOYToJbHOI'0
TpeyrojbHuKa (puc. 40).

Ha egmEnYHOi OKPY’XHOCTH OT-
MeuYeHBLI TOYKH, COOTBETCTBYIO-
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mue yriaam o, B u y (puc. 41). [ -1 (lx 2 1
OnpegesnnTe 3HAUEHUS TAHTeHCA | N
¥ KOTaHTEHCA DTHX YTJIOB. ¥3 N\

3. H3obpasuTre Ha eIMHITUYHOM OKPYK- A 0
HOCTH TOUKH, COOTBETCTBYIOIIHE o " i
BCEM TAKHM yIJIaM O, HJIA KasK- \ \\ -
IOTO M3 KOTOPBLIX CIIPaBeIJIMBO N
paBeHCTBO: — BN\ 1]
a)tga=1  6)tgo=.3; T N
B)ctgou=0; Tr)ctgo = ? 1 i _.‘ﬁ? | ]
3amumuTe BCe TAKHE YIJBI OL. Puc. 41

C¢-30 ®opmynbl ana tgo u ctgo

I 6apuanm

1. Beruncawnre sina, tg a, ctg o, eciau coso = — %, g <o <.

2. Briuucaure (tg o +ctg o) -cosa, ecau sino = 0,4.
(tg(-a) — I)(ctg(a + 5m) — 1) _

(tg(a — 4m) — 1)(ctg(-a) - 1)
TeX O, AJIA KOTOPBLIX OIIpedeJieHa JieBasd YaCTb DPaBE€HCTBA.

3. JoxakntTe paBeHCTBO -1, gasa

I 6apuanm

1. Berumcaure cos o, tg o, ctg o, ecan sino = — g, n<a< %TE
2. Brrumciaure (tg o +ctg o) - sina, ecau cosa = -0,6.
3. Jloka)xuTe pPaBEHCTBO (tgla + 7m + DctgC + 1) _ -1, ana

(tg(—a) + I(ctga + 1)
TeX O, AJIA KOTOPBIX OIpejesieHa JieBasg 4acThb paBeHCTBA.

IIl 6apuanm

1. Briuuciawnre sinao, cosa, tg o, ecanctg o = — 1—52, —725 <o< .
2. Bruucanre (tgo — ctga) : (sina — cosa), ecan
sina +coso = 1,2.

3. loka)xuTe paBEHCTBO (tg(-a) - (ctg(@ —9m) + 1)

(tg(o + 3m) + 1)(ctg(-a) — 1)
TeX O, AJIA KOTOPBIX OIpenesieHa JieBasd 4acCTh paBEeHCTBA.
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IV é6apuanm

8 3=

1. Brruuciaure sina, cosa, ctg o, ecan tgo =— s —<oa<2n.

2.

Beruncaure (tgo — ctga) : (sina + cosa), eciu
sina —cosa = -1,2.

(tg(-a) + N(ctg(x - 8m) - 1) _
(tg(a + 5) — 1)(ctg(-a) + 1)
TexX O, OJA KOTOPBIX OIpejejieHa JieBad YacTh PaBEHCTBA.

JlokakuTe paBeHCTBO 1, nna

C-31* ApPKTAQHreHC U aPKKOTAHIEeH(

|

é6apuanm

1.

4.

Hzo6pasure Ha €QUHHUYHOU OKDPY’KHOCTH TOUYKH, COOTBET-
CTByIOIIIME yrJjaMm O = arctg %, B = arctg (— %), Y = arcctg %,
¢ = arcctg (— 1).

4

Beruucaure:
a) arctgl; 0) arctg w/g; B) arcctg (—1); r) arcctg [— ?J
Beruucawnre:
12 15
t tg—|; 6) ct tgl——1I;
a) g(arcc g13) )cg(arc g( 14))

B) sin (arctg (— g)}, T) cos (arcctg %)

Breruncanre cos (arctg a).

Il é6apuanm

1.

Nsob6pasnTe Ha €AMHUYHON OKPYKHOCTH TOYKH, COOTBET-

5 1 1
CTBYIOIIIME yIJaM O = arctg 7 B = arctg| - 1) Y = arcctg 7
¢ = arcctg | - 1l

Beruucianre:
a) arctg(-1); 0) arctg (— ?J, B) arcctg 1; r) arcctg (—J-é).
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4,

. Briuucianre:

3 5
t tg—|; 0) ct tg|—— ||;
a) g(arcc g7) )cg(arc g( 11)}

. 5 4
B) sin| arctg — |; cos| arcetg | ——=||.
) ( glz) r) [ g( 3]]

Brruucaure sin(arcctg a).

IIT 6apuanm

1.

4.

N3obpasnTe Ha €TJUHUYHON OKPYKHOCTH TOUKH, COOTBET-

5 2 2
CTBYIOII[ME yrjiaM o = arctg 3 B = arctg| - 3 ) Y = arcctg 3’
¢ = arcctg —g .

Beruucaure: 3
a) arctg 0; ©0) arctg \/5; B) arcctg ?; r) arcctg (— \/5).

Brrumnciaure:

a) tg|arcctg | — |, 6) ctg | arctg 131,
8)) 12 )

B) sin (arctg 252_), T) cos (arcctg (— %D .

Brrumcanre sin (arctg a).

IV eapuanm

L

N3obpasuTe Ha €JUHHUYHON OKPY’KHOCTH TOYKH, COOTBET-

1 4 4
CTByIOIIIME yrjiaM O = arctg 3’ B = arctg| - 3/ Y = arcctg 3’
¢ = arcctg —% .

Brruucianre: J3
a) arctg (- \/5); 0) arctg —5_; B) arcctg O; r) arcctg NEY

Briuuciaure:

13 ), _12)).
a) tg (arcctg ﬁ]’ 6) ctg (arctg ( 1 )),

. 8 5
n|arctg|——||; os | arcctg — |.
B) si ( C g‘( 15]] r)c ( cC glz)

Brruucaure cos (arcctg a).
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C-32 Kocunyc cymmbi

M KOCUHYC Pa3HOCTM ABYX YFJIOB.
CuHYC CyMMbl U CMHYC PA3HOCTM ABYX YINOB

I 6apuanm

1.

Brruucamnre:

a) cos 54° cos 6° — sin 54° sin 6°;
3n T ..M . 3n

6) cos — cos — + sin — sin —.
10 20 20 10

Ynpocrure BhIpa)keHue

sin(3x + 2y)cos(x + 2y) — sin(x + 2y) cos (3x + 2y).
sin13°cos 47°+sin 47°cos 13°
c0s 98° cos 38° + sin 98° sin 38°
sin 58°cos 52° + sin 52° cos 58° - sin 48° +cos 48°
cos 68°cos 42° —sin 42° sin 68° cos 24° —sin 24°

Haiigure HanMeHblllee U HauboJIblllee 3HAYEHHA BhIpaKe-
HUA sin x + cos x.

Brrunciaure

CpaBHure

Brruucanre sin (arcsin 0,6 + arcsin %)

Il é6apuanm

1.

Brrunciaunre:
a) cos 72°cos 42° + sin 72° sin 42°;
21 .

L 2n . L
6) cos — cos — — sin — sin —.
5 15 15 5
YiupoctuTre BbhIpakeHue
sin (2x + 3y)cos (x — 3y) + sin(x — 3y)cos (2x + 3y).
sin 54° cos 24° — sin 24° cos 54°

Brrunciaure .
cosH7°cos27°+sinb7°sin27°

sin 59°cos 61° + sin 61° cos 59° - sin 36° +cos 36°
cos 58°cos 62° —sin 62° sin 58° cos 18°—sin18°

Haiigure HamMeHblllee N HaubOJblllee 3HAYEHHUS BbIpPaXe-
HHUA Sin x — cos x.

CpaBHure

. .. 5 .
Beruuciaure sin (arcsm E —arecsin0,8 |.
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II éapuanm

L

. Berumcianre

Brrumnciure:
a) sin28°cos17°+ sin17°cos 28°;
. 2n n .. 2mn n
6) sin — cos — — sin =— cos —.
30 5 30
YopocTuTe BhIpa)keHmne

cos (8x — 2y)cos (x — 2y) + sin(8x — 2y) sin (x — 2y).

cos 59°cos 29° + sin 59° sin 29°
sin 73°cos 43° — sin 43°cos 73°

sin67°cos 73° +sin 73°cos 67° - sin 36° +cos 36°
c0s 55°cos 65° —sin 55° sin 65° 1 — cos 72° +sin 72°

CpaBHuTE

Haiizute HmamMeHblliee M HaubOOJbIllee 3HAYEHUS BhIpaike-
HUSA \/5 sin x + cos x.

Brrumnciaurte cos (arccos % + arccos 0,8).

IV éapuanm

L.

Brruuciaure:
a) sinl111°cos 21° - sin21°cos111°%;

LT 4n . 4m 4
0) sin — cos — + sin — cos —.
7 21 21 7

YnpocTuTe BhIpa’keHHe
cos (bx — 2y)cos (x — 2y) + sin (5x — 2y) sin (x — 2y).

cos 23°cos 22° —sin 23° sin 22°
sin 19° cos 26° + sin 26°cos 19°

Briuuciure

sin 56° cos 79° + sin 79° cos 56° sin37°+cos37°
cos 66° cos 44° — sin 66° sin 44° 1 - cos 74° +sin 74°

CpaBHuTE

HaiizuTe HamMeHblllee n HauboJsblllee 3HAYEHHUS BbIpake-
HUA sinx — v/3 cos x.

5
Brruucaure cos | arccos 0,6 — arccos 3
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C-33 Dopmynbl npuBeaeHus
AN CUHYCO U KOCHHYCQ

I 6apuanm

1. YmopocTture BhIpakeHUe:

a) sin [5?“ +(x); 6) cos (3m +a); B) sin (72—75 - oc).

2. Brrunciaure 3 cos (12—15 +a) +2sin(17n — o), ecan sino. =-0,2,

3sin (g - a) — 2cos(®m — o)
3. Brrumcianre

, ecamn tga = 5.
231n(1t+a)—3cos(——a)

3cos 50° — 4sin140°
cos 130°

4. JloxkayKuTe paBeHCTBO 1.

Il eéapuanm

1. YopocTure BhIpa’keHUue:

a) cos (_f)z_n - on); 6) sin(3n +0a); B) cos (’72—“ + (x).
2. Berumciaure 2 sin (7?“—0()— 5cos (17 — o), eciu coso=-0,3,

3cos (g + oc) + 2sin(n — a)

3. Brruuciure ] , ecan tgo = 4.

2cos(m + a) — 3sin (-32—n + o

4c0s25°—3sin65°
sin115°

4. JIoKayKuTe paBEHCTBO 1.

IIT eapuanm

1. Ymopocrture BhIpa’keHHUe:

a) sin (Q?n - a]; 6) cos(5m +a); B) sin (—g + a).
2. Bobruncinre 4 cos (9—;—+a)— 5sin (157 — o), ecam sino=-0,4.
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2sin (3?“ - a) —3cos(m — o)

3. Beruuciure ), ecau ctgo = 5.

3sin(n + a) — 2cos (3?“ +a

5sin 140° + 4cos 130° _
cos 210°

4. JloxasKuTe paBEeHCTBO 1.

IV eapuanm

1. YopocTnTe BHIpasKeHHeE:

a) cos (Q_Zn +oc); 6) sin(5n +a);  B) cos (— g - a).
2. Buruuciure 5sin[i27t +oc] —4cos(19n — o), ecaiu cos o = —0,3.

2sin (3?“ + a) —3cos(m + o)

3. Brrumciure ) , ecau ctga = 4.

3sin(n —a) — 2cos[g -a

5c0s20° - 4sin110° _
cos 340°

1.

4. loxkaskuTe paBEeHCTBO

(-34 Cymma v pasHOCTb CMHYCOB U KOCUHYCOB

I 6apuanm

1. 3anumiuTe B BuJe IPON3BEAEHUA:

a) sin 70° + sin 50°; 6) sin 70° — sin 50°;

B) cos 70° + cos 50°; r) cos 70° — cos 50°.
Moxaxxkute paBeHcTBO sin 200° + sin100° = sin 40°.

.. Tn . n mn
Brruuciaure sin 1— + sin — + cos — — cos —

12 12
danumuTre B BHAEe NpousBegeHus sinl3°+sinl5°+sinl7°.

LA S

HokaxuTe paBeHCTBO ; +2sin10°=1.
2sin 50°

I 6apuanm

1. 3anuminTe B BuAe NMPOU3BEACHU:
a) sin 80° + sin 40°; 6) sin 80° — sin 40°;
B) cos 80° + cos 80°; r) cos 80° — cos 40°.
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AN R

Jokaxxute paBeHCcTBO sin160° — sin100° = — cos 50°.
.. 13n . Tm 5n L
Brruncinre sin — + sin — - cos — + cos —.
12 12 12 12

3anumure B BujAe nmpousBeAeHusa sinl9°+ sinl17°+ sin15°.

Jokaxxure paBeHcTBO 2 sin 50° — 1 1

2sin 70°

IIl 6apuanm

1. 3anumiure B BHAEe IIPOU3BEACHUA:
a) sin110° + sin 50°; 6) sin110° — sin 50°%
B) cos110° + cos 50°; r) cos110° — cos 50°.
Hoxaxute paBeHcTBO c0s140° + cos 80° = —v3 sin 20°.
. 11ln . 8n 2n
3. Brrumciaure sin —— - sin — - cos — — cos —.
‘ 30 15 15

4. 3anumuTe B BUIE IIPON3BEICHUA

5.

c0s110° + cos105° + cos100°.

Joka)kuTe paBeHCTBO L -2sinl10°=1.
2 sin 40°

IV eapuanm

1.

3anuinnuTe B BUJAE IPOU3BEIECHUSA:
a) sin130° + sin10°; 6) sin130° — sin10°;
B) cos130° + cos 10% r) cos130° — cos10°.

2. Hoxaxxute paBeHCTBO cos160° — cos 40° = V3 cos10°.

4n

. 13¢m . T 10n
3. Brpiumciaunrte sin — — sin — + cos — — cos —.

42 21 21

4. 3anuumuTe B BUJE IIPOM3BEIEHUA

c0s105° + cos100° + cos 95°.

5. Hoxaxxurte paBeHcTBO 2 sin 70° - L =
2sin 80°
C-35 DopMysnbl CUHYCOB U KOCUHYCOB

ABOMHbLIX U NONIOBUHHbIX yrnos

I e6apuanm

1.

2.

Brruuciaure:

a)2sin£cos£; 0) cos = — sin ~ || cos -~ + sin ~ |.
8 8 12 12 12 12

. . T
Brruucaunre sin2o u cos2a, ecau sino = 0,6 u 2 <a<m.
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2tga

3. Jloka)xuTe paBeHCTBO Sin 20 = 5
1+tga

ne Z.
4. Briuueaure: a) sin15° 6) cos 22°30'".
3n

.o a 1
5. Berumciure sz H COS Py €CJIN COS O, = g, Y <o < 2r.

T
, €CJIN a¢§+nn,

Il 6apuanm

1. Brluucaure:

a) 2sin = cos l; 0) (cosg - sin%)(cosg + sini).

12 8
2. Briuuciaure sin 20 u cos 20, ecan coso = 0,8 u 3?1: <o < 2r.
1-tgla n
3. lokaxutre pDaBEHCTBO COS20, = ————, €CIH O # — + 7N,
1+ tg°a 2
ne Z.
4. Brrunucaure: a) sin 22°30"; 6) cos15°.
.o o 1 3n
5. BelumcanTe sin — # cos > ecJIi COSO. = — 3’ t<o< 2"
IIl 6apuanm
1. Beruuciaure:
a)2sin7—ncos7—n; 0) cos§E—sin5—Tt coss—n+sin5—7t .
12 12 12 12 12 12
2. Boruuciaure sin 2a u cos 20, ecau sino = — 5 un <ao< 3—27[—
2t
3. Hokaxxure paBeHCTBO tg 20 = ﬁz——, eciu o # g +7n,

a¢£+ﬂ,ne Z.
4 2

4. Beruucawure: a) sin 75°% 6) cos 67°30'".

5. Berumciure sin < u cos %’ ecJIN COoS O = -ILS’ 3;“ <o <2m.

IV eapuanm

1. Beruuciaure:
a)Zsins—ncos-EE; 0) cosz-TE—sin’z—n cosz-75+sin7—7t .
12 12 12 12

2. Brruuciaure sin 20 1 cos 20, €eCJaH COSO = — T53— unn <o< 3?”
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ctgZa-1

nn
3. Hoxaxxure paBeHCTBO ctg 200 = , CJIHL O # - neZ.

2ctga
4. BoiuucauTe: a) sin67°30"; 6) cos 75°.
.o a 1 3n
5. Brrumciaurte sin — um cos—, ecam coso. = ——, T < o < —,
2 2 18 2
C-36 MpoussegeHus cMHYCOB U KOCUHYCOB

I 6apuanm

1. 3anumure B BHAe CYMMbI UK Pa3HOCTH:

a) sin 33°cos 27°; 6) cos47° cos 2° B) sin 24° sin 6°.
2. Bprumciawure:

a) sin 35°cos 25° — sin 20° cos 10°;

n 51 ..M .. T
6) cos — cos — — sin — sin —.
36 9 18

Il eéapuanm

1. 3anumnTte B BHAE CYMMbI HJIA PA3HOCTH:
a) sin 35°cos 5% 6) cos 37°cos 23°; B) sin 36° sin 24°.
2. Briumciure:
a) sin 70° cos 65° — sin 25° cos 20°;
T Tt . Tm . bm
0) cos = cos — — sin — sin —.
9 18 36 36

IIl s6apuanm

1. 3anumure B BUAe CYMMbI HJIH Pa3HOCTH:

a) sin34°cos11°%  6) cos49°cos19°  B) sin 26°sin54°.
2. Berumcawnre:

a) sin 26°cos 34° + sin19°cos11°;

4 T .5t ..om
6) cos —cos — — sin — sin —.
8 24 24

1V eapuanm

1. 3anummure B BUAE CyMMbI HMJIM Pa3HOCTHU:

a) sin 32°cos 13°%; 6) cos41°cos11°; B) sin41°sin16°,
2. Berumciawnre:

a) sin 25° cos 5° + sin 20° cos 40°;

5n n A S/
6) cos — cos — — sin — sin —.
24 8
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¢-37 Dopmynbl ANa TAHreHcoB

I eapuanm

1. Beiyucaure tg (o +B) u tg (o — B), ecau tgo = %, tgP = ‘—11
2. Beiuucianre:

2) tg 48°— tg18° : 6 tg21° + tg39° )
1+ tg48°tg18° 1-tg21°tg39°
tg 3o — tg2a + tg20 - tga
1+ tg3atg2a 1+ tg2atga

IJId TeX O, OJA KOTOPBIX OIIpeaeJIeHbl obe ero yacTu.

4. Brruucaure tg 20, ecnu tgo = %

3. lokaxxure paBeHCTBO =2tga

5. Berumcaure tg 75°.

Il 6apuanm

1. Briyucaure tg (o +B) u tg (o — B), ecau tgo = %, tgP = %

2. Brruuciaure:

tg87°— tg27° 6 tg16°+ tg14°

1+ tg87°tg27°’ 1-tgl6°tg14°”
tgda - tg3a + tg3a — tg2a
1+ tgdotg3a 1+ tg3otg2a
OIS TeX O, AJIS KOTOPHIX OIlpefesieHbl 0o0e ero uacTw.

3. Ioxa)kure paBeHCTBO =2tga

4, Brruucaure tg 20, ecan tgo = 5

5. Brrumcaure tg 105°.

IIl éapuanm

1. Brruncaure tg (o +B) u tg (o — B), ecnu tga = %, tgPB = %
2. Berumcinre:

tg94° — tg64° : 6) tg43°+ tgl7° )

1+ tg94°tg64° 1-tg43°tgl7°
tgba — tg3a + tg3a — tga
1+ tgbatgda 1+ tgdatga

=2tg2n

3. Hoxaxxute paBeHCTBO

IJIA TeX O, OAJA KOTOPBIX OIpejeseHLI 00e ero 4acTH.
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4. Breruuciaure tg 4o, ecaun tgo = %

5. Broruumciaure tg i’—g

IV e6apuanm

1. Brrunciaure tg (o +B) u tg (o — B), ecan tgo = %, tgP = %

2. Brruumciawure:

tg92°— tg32° : 6) tgl1°+ tg19° )

1+ tg92°tg32° 1-tgll°tgl9°
tg6a — tg 4a + tg 4o — tg2a
1+tgbatgda 1+ tgdatgl2a
OJISL TeX O, AJI KOTOPBIX OIIpefeJsieHbl o0e ero 4acTu.

3. HoxakuTe paBEeHCTBO =2tg2a

4. Broruuciaure tg 4o, ecan tgo = %

5. Borumciaure tg %

C-38 TpuroHometTpuueckue GyHKuuH

eapuaHnm

I

1. ITocrpoiiTe rpaduk byHKIUH y = sinx.

2. OmnpepennTte NPOMEKYTKH BO3paCTaHUA GYHKIINH Y = sin %
3

. JokauTe 4eTHOCTh (MM HEYETHOCTH) QPYHKIINH
Yy = sin3x — sin x.
o . X X
4. Omnpegesute riaaBHBIM nepuox GyHxuum f(x) = 2 sin -é-cos 3
5. Omnpegennre HauboJblllee ¥ HaUMEHbIIlee 3HAUEHUS (yHK-
nun f(x) = 5cos?7x + 3 sin®7x.
|sin x| + sin x

6. Ilocrpoiite rpadpux pyHkuuu f(x) = 2

Il eapuanm

1. IlocrpoiiTe rpadux GyHKIHH [ = COS X.

2. OmnpegennTe IPOMEXKYTKH BO3PACTAHUA DYHKIIUU [ = COS %

3. Jloxa)kuTe U4eTHOCTDH (MM HEYETHOCThb) QYHKIIHUH
y=cos bx — cos3x.
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4. OnpemenuTe riaaBHBIN nepuon GYyHKIINH

2Xx
5

5. Onpexenure HAnOOJIbIllee M HANMEHbIIlee 3HAYEHUSA (PYHK-
unn f(x) = 2cos?6x + 5sin®6x.

6. IlocrpoiiTe rpadpuk bysakuuu f(x) =

flx) = coszg — sin

|cos x| + cos x
—

Il 6apuanm

1. ITocrpoiiTe rpadux byuxnum y = tg x.
2. OnpegennTe IPOMEXYTKHU Bo3pacTaHuA GyHKIuN y = tg 2x.
3. oxakuTe 4eTHOCTH (MJIM HEUETHOCTDH) QYHKIIMH
y =sin4x+ sin 2x.
4. OnpezenuTe riaaBHBIH nepuos GyHKIIUU
f(x) = sin4xcos3x — sin3xcos 4x.
5. Onpegenunre HamboJsiblllee U HaUMEHbIIlee 3HAUYEHUA (DYHK-
nun f(x) = 14cos221x +11sin?21x.

6. ITocrpoiite rpadux pyHxnun f(x) = Sin2x

2|sin x|

IV eapuanm

1. ITocrpoiiTe rpaduk byuxknmum y = ctg x.
2. Onpepesnte MpPOMEKYTKH yOBIBaHUA (GyHKUuM y =ctg 3x.
3. okasKkuTe YEeTHOCTh (MJIM HEYETHOCTH) HyHKINN
y=cos Tx +cos 3x.
4. OmnpezgennTe raBHBIN nepuoj GpyHKINUHA
f(x) = cos 3xcos 2x + sin 2x sin 3x.

5. OnpegenuTe HanmbOJbIllee N HaMMEHbIllee 3HaYeHUSA DYHK-
nun f(x) = 12cos?22x +10sin®22x.

6. ITocrpoiiTe rpadpur pyuruuu f(x) = M.
2|cos x|
c-39 TpuroHomeTpuueckue ypaBHEeHUs
I 6apuanm
Pemrure ypaBueumne (1—4).
: 2 : 1 V3
1. a) sinx=1; 0)cosx = ——2—; B) sinx = E; r) cosx = T

2. a) tgx=-1; 6)ctgx=J§; B)tgx:—?,
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. 1 1 1 T
3. a)sinx==; ©6)cosx=—-—=; B)tgx=—, Tr)cosx=—.
) P ) 5 ) tg P ) 2

4. sinx +2sinxcosx —4cosx—-2=0.

Il é6apuanm

Pemnte ypaBHenune (1—4).

1. a)cosx=1; ©0) sinx:——?; B)COSJC=%; r) sinx=—?.

2. a)ctgx =-1; 6) tgx =3; B)ctgx=—§.

1 . 1 1 . n
3. a)cosx==; 0)sinx=--; B)ctgx==; r)sinx=-—.
) 5 ) 5 ) ctg 2 ) 5

4. sinx—-2sinxcosx +4cosx—-2=0.

IIl 6apuanm

Pemnre ypaBHenue (1—4).

1. a)sinx = -1; 6)008x=§; B)sinx=—%; P)cosx=-?3.
2. a)tgx=1  6)ctgx=-+3; B) tgx:_?'

. 1 1 1 T
3. a) sinx=—-=;0)cosx = —; B)tgx=—=; r)cosx=--,
) - ) B ) tg 2 ) P

4. 2\/5 sinx ++2sinxcosx—cosx—-2=0.

1V eéapuanm

Pemnre ypaBHenue (1—4).

1. a)cosa = —1; 6) sina = %; B) COSO = —%; r) sina:—[:i.
2. a)ctga=1; 6)tga=- 3;B)ctga=§.
1 . 1 1 . n
3. a)cosa =—=; 6) sino. = =; tgo=—=; r) sina=--.
)c o ) si = B) ctg > r) .

4. 2\/5 sinx —+v2sinxcosx +cosx—2=0.
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¢-40

3ameHa HEM3BECTHOrO NMpU peLUeHUMn

TPUrOHOMETPUHYECKUX YPABHEHMNA

Il sapuanm

Pemute ypaBHenme (1—5).

1. sin (Zx - E) =0.
3

3. sin®x +3sinx -4 =0.

5 ctgdx +ctg?x +2ctgx +2=0.

I 6apuanm

Pemure ypaBHeHHE (1—5).

1. cos [3x - E) =1.
3

3. cos’x +4cosx+3=0.

5. tg3x — tg?x+2tgx—2=0.

IIl 6apuanm

Pemure ypaBuenue (1—5).
1. sin (Zx + E) = - l.
3 2

3. 2sin®nx +5sinnx -7 =0.

5 tglx—tglx—4tgx+4=0.

IV eapuanm

Pemnre ypaBHenmne (1—5).

1. cos(3x+%) = —ﬁ.

2

3. 3cos® mx +4cosmx -7 = 0.

2.

4.

2.

4.

5. ctg3x +ctg2x —9ctgx-9=0.

. ctgx +

cos’x+8cosx+2=0.

tgx+———6=0,
tgx

sin?x +5sinx +4 = 0.

+5=0.
ctgx

. cos’x—8cosx—4=0.

5

.ctgx+———-6=0.

2ctgx -1 B

sin?x — 5sinx — 6 = 0.

tgx+—2 45=0.
3tgx +2
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C—41 NpumeHeHune TpuroHomeTpuueckux ¢popmyn
npyU peweHun ypaBHEHWiH

I eapuanm

Pemure ypaBuenune (1—5).
1. 2cos®?x—5sinx+1=0.
3. cos2x—sinx =0.

5. cos*x —cos2x =1.

sin4xcos2x = sin 2x cos 4x.
cos(0,5m — 2x) + sinx = 0.

Ll

Il é6apuanm

Pemnre ypaBHenue (1—5).

1. 2sinx +5cosx+1=0. sin3x cosx = sinxcos 3x.
3. cos2x —cosx =0. 4. cos(0,5m +2x) +sinx = 0.
5. sin*x +cos2x =1.

N

IIl é6apuanm

Pemnre ypaBuernue (1—5).
1. 2cos’nx+sintx—1=0. 2. sinx +cos*x — cos2x = 0,5
3. cos2x+3sinx+1=0. 4. cos(1,5m — 2x) —cosx = 0.
n

5. cos(2x+%)cosx— sin(2x+ 4)sinx = —g.

1V eapuanm

Pemure ypaBHenue (1—5).
1. 2sin®nx—cosmx—1=0. 2. sinx +cos*x +cos2x =0,5.
3. cos2x+3cosx—-1=0. 4. cos(1,5m +2x)—cosx =0.

5. cos(4x - %)cosx + sin(4x - %] sinx = — %

C—42 OpnHopopaHblie YPaBHEHHs
I eapuanm

Peumute ypaBuHenue (1—4).
1. sinx+5cosx =0.
2. sin2x — w/§cos 2x = 0.

3. sin?x + 2sinxcos x — 3cos?

x=0.
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4, 6cos’x +4sinxcosx = 1.
5. OmpezenuTe Bce @, IPHN KaXJAOM U3 KOTOPBLIX ypaBHEHHE

2

sin?x +6sinxcosx +acos?x =0

He MMe€eT pellleHnud.

Il 6apuanm

Pemute ypaBHeHMNe (1—4).

1. sinx—5cosx = 0.

2. sin2x + 3 cos 2x = 0.

3. sinx +3sinxcosx — 4cos?x = 0.

4. 5cos’x +3sinxcosx = 1.

5. OnpegmesnuTe Bce a, IPH KaXJOM M3 KOTOPbIX YpaBHEHHE

2

sin?x — 4sinxcosx +acos?x =0

HEe UMEEeT pEIlIEeHUNdA.

III éapuanm

Pemure ypaBHenue (1—4).

1. 2sinx +3cosx = 0.

2. V3 sin2x — cos 2x = 0.

3. sin?x — 5sinxcos x +4cos®x = 0.

4. 3cos®x +5sinxcosx = —1.

5. OmpegesnTe Bce @, IPU KaXJOM M3 KOTODPHIX ypaBHEHUE

sin?x + 5sinxcos x +a cos?x = 0

He MMeeT pellIeHNnsd.

IV eapuanm

Pemnre ypaBuenue (1—4).
1. 2sinx—-3cosx = 0.

2. V3 sin2x — cos 2x = 0.

3. sin?x — 4sinxcos x + 3cos
4. 2cos’x +4sinxcosx = 1.
5. OmpezgennTe Bce @, IPH KaXJAOM H3 KOTOPHIX ypaBHEHHE
2

2x=0.

sin?x — 3sinxcos x +acos®’x =0

He NMeeT PEeIleHUud.
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C—43* TpuroHomeTpuueckme HepaBeHCTBA

I gapuanm

Pemute HepaBernctso (1—4).

1.

o

a) sinx > —%; 6) cosx < %; B) tgx > «/§
) sin[x+ %< Y3, 6)cos[3x_ 2F|>_L
3 2 3 2

2cos®x +\/§ sinx > 2.

Omnpepennte BCe a, IPU KaJOM M3 KOTOPHIX HepaBEHCTBO
4 sin x + 3cos x < a uMeeT XOTA OBl OQHO pEIlIEHHE.

Il éapuanm

Pemnrte HepaBenctso (1—4).

1.

Ll o

a) sinx<—%; 6) cosx>g; B) tgx<\/§.
a) sin(x - E) = ﬁ; 6) cos(2x +£) < —Q.
3 2 4 2

2sin?x — cosx > 2.

Onpepennure Bce @, IpU KaXJOM M3 KOTODBIX HEpPaBEHCTBO
3sinx — 4cosx < a uUMeeT XOTa Obl OZHO peIlleHUe.

IIT eapuanm

Pemnrte HepaBencTBo (1—4).

1.

w

2 J3 3
2

a) sinx>—?; 0) cosx<7; B) tgx >

a) sin(3x—2—n)>1; 0) cos(2x+3—n)< —Q.
3 2 4 2

. 4cos2x—(2ﬁ - 2)sinx > 4 - V2.

Omnpeaennre Bce @, IPU KaXJOM U3 KOTOPBIX HepPaBEHCTBO
5sinx +12cosx < a —1 He UMeeT pelLIeHHUI.

IV eapuanm

Pemute mepasenctso (1—4).

1.

V3

a) sinx>—7; 6) cosx > —; B) tgx <

ot
ot
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2. a) sin(3x - E) > —‘/g; 0) cos(2x +§£) < —1.
4 3 2

2

3. 4sin’x +(2\/§ —2)cosx > 4 - J2.
4. OnpegenuTe Bce a, IPU Ka»JOM M3 KOTOPBIX HEPaBeHCTBO
bsinx —12cosx < a +1 He MMeeT pelLIeHUI.

C-44* BeeneHue BcnomorarenbHOro yrna.
3ameHa t = sin x + cos x

I 6apuanm

Pemmure ypaBHeHme (1—2).

1. sinx — \/gcosx = -1.
2. sinx +4sinxcosx +cosx = 1.

Pemure mepaBeHCTBO (3—4).
3. 2cos?x +2V3 sinxcosx > 1.

4. 3sinx —3cosx +2sinxcosx > 3.

5. OmpemesinTe BCe @, NMpPH Ka)XJAOM H3 KOTOPBLIX ypaBHEHHE
5sinx —12cosx = a +1 uMeeT XOTA ObI OJHO peIlIEeHUE.

I sapuanm

Pemure ypaBHenme (1—2).

1. sinx ++/3cosx = -1.

2. sinx+4sinxcosx —cosx = —-1.
Pemmnre HepaBeHcTBO (3—4).

3. 2sin’x + 2V3 sinxcosx > 1.

4. sinx +cosx — 2sinxcosx > —1.

5. Onpenenure BCce @, NPH Ka)XKAOM H3 KOTODHIX ypaBHEHHE
5sinx +12cosx = a — 2 nMeeT XOTsA OBl OOHO PEIIEHUE.

III é6apuanm

Pemmute ypaBuenue (1—2).

1. sinx+\/§cosx =1.
2. 5sinx +4sinxcosx + 5cosx = —bH.

Pemnre HepaBeHcTBO (3—4).
3. 23 cos?x +2sinxcosx > V3.

4. sinx —cosx —2sinxcosx <1.

5. OnpesennTe Bce @, MpH Ka)XJAOM M3 KOTOpPbIX ypaBHEHUE
12sinx — bcosx = a + 3 uMeeT X0Ts ObI OAHO pELIEHUE.
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IV eéapuanm

Pemnre ypaBaenune (1—2).

1. sinx—-+/3cosx=1.

2. 5sinx +4sinxcosx — 5cosx = 5.
Pemnte nepaserncrso (3—4).

3. 2/3sin%x +2sinxcosx > V3.

4. 3sinx+3cosx+2sinxcosx < —3.

5. Omnpegenure Bce a, MPH Ka)XAOM M3 KOTOPBIX YpaBHEHHe
5sinx +12cosx = a — 4 umeeT XOTA ObI OJHO peIIEHHE.

C—45* 3ameHa Heu3BEeCTHbIX
NPpM PEeLUEeHUN CUCTEM YPABHEHUH

I eapuanm

Pemurte cucremy ypaBHeHui (1—4).

2x-3y =5 8% L6x+3y=9
1. x+2_, 2.4 2x+y
3*4+92 2 = 90. 12.132x+y+13 - 134x+2y.
5 2 __6
3cosx +siny = 0,5 Je-3 y+1
. . 4.
2cosx —siny = 2. 3 2 —9
Jx—3 Jy+1 )
II éapuanm
Pemnrte cucremy ypaBuenmii (1—4).
8x-dy =1 2X_ 15x-5y =1
1. Ty 2.{3x-y
2*+2 2 =16 11-12% 79412 =12%"%,
4 8 _g
g [4sinx+cosy =1 4 Je+2 Jy-1
" | 8sinx +cosy = 2,5. : 2 3 3

Jx+2+Jy—1=
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IIl éapuanm

Pemwure cucremy ypaBHeHuii (1—4).

Sx+2y=3 22 "% L 10x-14y = 4
1. Y 2.¢ 5x-Ty
3y_2.3 2 - 9. 4.55x—7y+5= 510x—8y.
_ 8 2 _12
3sinx +2cosy = 0,5 4 Je-1 Jy+2
"| 2sinx — 3cosy = —4. ’ 5 .38 _4
Jx—l Jy+2 )
IV éapuanm
Pemure cucremy ypaBHeHH# (1—4).
4x+3y =8 524y q19x_15y =11
L x=3,, 2.4 4x -5y
2y.__3,2 2 =4. 6.74x—5y+7=78x—10y'
3 2
- =7
3cosx +4siny = 2,5 Je+2 Jy-3
. . 4.
4cosx — 3siny = -5. 2 3 929

Jx+2+Jy—3 B





paszaen Ml

KoHTponbHbie paborbi

K-1 I eapuanm
8a 3 4 1
1. VYnpocture BhIpaXKeHHE | —— + - : .
a-b b-a a+b) 5a-5b
2. Pemmnte ypaBHEHHe 22x *38 _ J; —3 _o.
x“-2x x°+2x
3. PelurnTe HepaBeHCTBO:
f— 2_
a)(x 2)(x+2)<0; 6)x2 10x +25
x -3 x°—-4x - 12
4%, a) YupocTuTe BhIpa)keHue ( 21 + 21 ): n2+ 8 .
n“-n n°+n) n°-1

60) Haiigure sHaUeHME MOJIyYEeHHOTO BhIpaKeHusa npu n=-1
5%, Joxa)xnTe CIpaBeAJINBOCTh HEPABEHCTBA:

a) x>+ y?-2x+4y +5>0;

6) x*- 3x%- 2x +6 > 0;

B) x2+2x+2; = 0.

x°+2x +2

6*. Pemnre ypaBHEHHE xt-x3-3x%+4x-4=0.
7*. K pBysHayHOMY 4Mcay npunucanu nudpy 1 cHayasa cupa

Ba, IOTOM CJIeBa, MOJIYYHMJINCH ABA YHUCJA, PABHOCTb KOTO
peix paBHa 234. HailianTe 3TO ABy3HAUHOE UYMCJIO.

K—-1 Il é6apuanm

6a 2 3 1
YnpocTure BbIpakeHHe T + : .
a’-b a+b b-a 4a + 4b

2x + 4 x—-4

?-x 2P+x

= 0.

Pemmure ypaBHeHHe

Pemure HepaBeHCTBO:
p— —-— 2_
a) F=2AE - g g x-8x+16

x+3 ’ x-3x-10
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4*. a) YopocTuTe BBIpakKeHUe ( 21 - J: n2— 21
n -—

n-—-n n2+ n
6) HalizuTe 3HaUeHNe MOJYYEHHOIO BhIpaXkeHns npu n=—1.

5*. Jloka)kuTe cnpaBefINBOCTL HepaBEHCTBA:
a) 2+ y®—4x +2y + 5> 0;
6) x*- 5x%2- 2x +11 > 0;

B) 2 2x + ———— >0,
x“—2x+2
6*. PemuTe ypaBHEHME xt+x3-8x2-9x-9=0.

7*. K gBysHauHoMy 4mcJy npunucanu nudpy 4 cHayaja cipa-
Ba, IIOTOM CJIeBa, MOJYYHUJINCH JBa YHCJA, PA3HOCTb KOTO-
peix paBHa 432. HaiiguTe 310 ABYy3SHAYHOE YHCJIO.

K-1 IIT éapuanm

10a 5 4 . 3
a’?-b%> b-a a+bd

1. VopocTure BbIpa)keHUue + : .
a+b

2x+7  x-1
2*+2x x*+6x+8

2. Pemnre ypaBHeHHE

3. Pemurte HepaBeHCTBO:

2_
(x+1)(x+3)<0; 6) x2 4x+4>
x -2 x“—x-20

1, 1)-n+2

a) 0.

n’-3n+2 n?’-n) n%*-2n
6) HaliguTe 3HaUeHHEe MOJYUYEHHOrO BLIPAXKEHHUA IpU n = 2.

4*, a) YnpocTuTe BhIpakeHHE (

5%, JlokaKuTe CIIpaBeAJINBOCTh HepaBeHCTBA:
a) x>+ y%-6x +4y +13 > 0;
0) x*+13x%- 6x+6> 0;

B) x>+ 3> \/x4+ 6x2+8.
6*. PemnTe ypaBHeHue x*+4x3— 2x%-12x+9=0.

7*. K TpexaHauyHOMY 4YMCJy Ipunucanu uudpy 3 cHavaia
clpaBa, IIOTOM CJieBa, MOJYYMJINCH ABa YHMCJa, Pa3sHOCTD
KoTOopbIx paBHa 3114. HaiiauTe 9TO Tpex3HAUHOE YHCIIO.
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K—-1 IV eapuanm

—4a 2 3 2
1. VYopocrture BhIpa)cenue | 5— + - : .
a-b a+b b-a) a-b

2x +6 x -3

X+ x 22+8x +2

2. Pemnure ypaBHeHMe

3. Peurnre HepaBeHCTBO:

- 2_
a)w<0; 6)%?
x+4 x—4x -5
1 1 n-3
4*, a) YnpocTuTe BBIPpaYKeHHE - : .
) P P (n2+n n2+3n+2) n®+ 2n

6) Hailigure 3HayeHMe MOJYYE€HHOro BeIpaskeHus npu n = 0.

5%, Jloka)kuTe CIpPaBeAJNBOCTh HEPABEHCTBA:
a) x>+ y®+4x -6y +13 > 0;
6) x*+10x%— 4x+14 > 0;

B) x’+4> \/x4+8x2+15.
6*. Pemnte ypaBHenue x*— 4x3- 2x2+12x+9=0.

7*. K Tpex3HauHOMY 4UHCJy NOpunucaju nudpy 2 cuayaia
cIpaBa, IIOTOM CJieBa, IIOJYYHUJIHNCHL OBa UHCJIA, Pa3HOCTb
KoTopheIX paBuHa 4113. HaiiguTe 3TO Tpex3HaYHOE YMCJO.

K—-2 I 6apuanm

1. BepHo Ju paBeHCTBO:
a)V2¢=2; 6)Y(3'=-3 B Y(9i=4 nisi=-5
2. Hs6aBbTech OT MppanNOHAJLHOCTH B 3HAMeHaTejie Jpobu:
8) o 6) P B
35’ 35 +1° 3016 +3/4+ 1
3. Borumciaure:
4 2 2,
a) 4/3122+2.312.313 +313%;
6) 3/1987%-3.19872 . 987 + 3-1987 - 9872 987°.

4. YmnpocTturte BhIpaKeHHe (% - 4\/_(;)(4 a+ %)(\/; + J-E).
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5%, Berumcanre 3,/27 - 4,/81 + 2z __ 4,/25 - 4\/5.
V5 -3
6*. Haiiiure 3HaueHNe BbIpa)XeHUA ﬂxa\/x X IpH X = 3\/44.

T*, Benocnnennc'r 1 IIeuiexoa OTInpaBHJINCh OMHOBPEMEHHO N3

oyHkTa A B nyHKT B. CkKopocTh Bejlocunegucta Onljia
B 2 pasa 6OJIbIIIe CKOPOCTH IIeIIeX0a, HO B IIyTHU OH CAeJIaj
OCTAaHOBKY [JIsl YCTPAHEHHUA IIOJIOMKH BeJIOCHUIIeAa U II09TO-
My B IIYHKT B npuObLI JUIIb Ha 5 MUH paHblIle IeIIexona,
KOTOPEIH HA Bech NyTh 3aTpaTu 40 Mmua. CKOJIBKO MUHYT
BEJIOCHUIIEANCT YCTPAHAJ MOJIOMKY Bejocumnena?

K—-2 II 6apuanm

5%,

6*.
T*,

BepHo sin paBeHCTBO:
a) 438 =-38; 6)Y4°=4; ) Y(5°=5 1) Y(-6°=-
?
I/IsﬁaBbTeCB OT UPPAIINOHAJIPHOCTH B 3HaMeHaTeJie ,upoﬁn:
RYE I

373

6
B) /m—1+——.
sfa-1 )3,/25—35+1
Briunciaure:

a) 4/8002- 2.800-175 +1752;
6) 3/7893+3-789% - 211+3.789-211%+ 2113,

YopocTuTre BBIpa)keHne (J; + \/;)(4\/; - ‘.‘\/;)(4 x + ‘.‘\/;).

Brranciure 3/125 — 4/625 + ﬁ — 436 +4/4.

o 4 3 5 4
HatiagnTe 3HaUeHME BBIPDAKEHHUA X4 X Y X IpH X = 4277,

BesiocumegucT M1 MOTOLMKJIUCT OTHPABUJINCH OJHOBPEMEH-
HO M3 NYHKTa A B nyHKT B. CKOPOCTh MOTOIIUKJINCTA ObLIa
B 3 pasa 0OJIbllle CKOPOCTH BEJIOCHIIETUCTA, HO B IIYTH OH
cieslaJl OCTAHOBKY IJIA YCTPAHEHMS ITOJOMKH MOTOILMKJIA
¥ MMO3TOMY B IYHKT B nmpuObl1 Ha 5 MHH I03)Ke BeJIOCHUIIe-
OHCTa, KOTOPBIH Ha Bech nyTh 3aTpaTuy 60 mun. CKOJBKO
MHHYT MOTOIIMKJIUCT YCTPAHAJ IIOJOMKY MOTOIMKJIA?
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K—-2 IIT é6apuanm

1. BepnO JH paBeHCTBO:

a) 19/410 — 4 6) 10/(_5)10 -5
s) 12610 = _¢; r) 10/(_7)10 - _

2. HN3baBbTech OT MPPALMOHAJIBLHOCTH B 3HaMeHaTejie Apo6u:

a) %; 6) 3/—[ 5) ﬁﬁ?—ﬁ'
3. Brrumciure:
a) 4/20022+2.2002 - 498 + 4982;
6) 3/2001%- 3-2001% -189 + 3- 2001 - 189%— 1893,
4. Y1pocTuTe BLIpayKeHHe
(Ya - o)3/a +3ab +3b)(/a +b).

5%, Beruuciaure

2
Y5 -38-(35) + T 2 T —8/49 - 9/36
% [ _11[15.8
6*. Haiigure 3HaueHNe BBIpAYKEeHUA x4 x x mpu x="4125".

7*. MoTopHas JIOAKA IPOXOAUT PACCTOAHNE MEXAY IIPUCTaHA-
MHu A u B o Teyennio pexu 3a 20 MuUH, a IPOTUB TEUEHUS
3a 1 4. Bo ckoaIbKO pa3 coOCTBEeHHAA CKOPOCTH MOTODHOM
JIOAKH GOJIbIIIE CKOPOCTH TEUEHUS PeKu?

K—2 IV eapuanm

1. Bepno su paBeHCTBO:
a) /5% = -5; 6) 3/6% = 6;

B) /(-1 =-7; 1) §/(-8)°

2. HNsbaBbTech OT MPPALMOHAJILHOCTA B 3HAMEHAaTeJie Apodu:

3
a) %; 6) ; J—

5
Tt T o1
3. Beorumcanre:

a) 4/20012— 22001 - 401 + 4012;
6) 3/1799%+3-1799% . 203 + 31799 - 2032+ 203°.
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4. YupocTuTe BhIpa)keHHe
Wx =V Ex + ) Ex - Yxy +3y).

5%, Beluncaure

3 3 3/7\2 1 6 6
V48 — V38 - (V4)* + +%/25 - %/36.
(‘/—) 3/36 +3/30 +3/25
6*. HaiizuTe 3HaUYeHMEe BHIPAKEHUA 3\/ x \[x % npu x = 13\/ 278.

7*, MoTopHas JIOAKA IPOXOAUT PACCTOAHNE MEXAy IIPUCTaHA-
Mu A 1 B o TeueHNIo peKH 3a 25 MUH, & IPOTUB TeYEHUS
3a 50 muu. Bo cKoJIBKO pa3 co6CcTBEeHHASA CKOPOCTh MOTOP-
HO# JIOZKM OOJIbIIIE CKOPOCTH TEUYEHHNA pPeKmn?

K-3 I gapuanm

1 1)8

u E

1. Haiizure 3HayeHHe BHIPAXKEHHUSA \a“ -a nopu a = 3
1 3

32 .94

2 27

23 .43

2. Brriumcaure

3. IocrpoiiTe rpadpux PYHKIHH UM MEepPEUYHCIUTE CBOMCTBA
3ToM QYyHKINH: ( .
1)

a)y=2% 6)y=

3
_1 _1
2 2 x2-y 2
4. YnpocTtuTe BhIpa)keHHE n T+ 1 : y :
x4_y4 x4+y4 6x 4y2
3
(et
x3+x 3 -2 .
5%, YopocTure BBIpa)keHHe —————— —X| u Haiigure
1 1
(x3 -x 3) +2
ero 3Hauenue npu x = 0,9919.
6*. BeruucanTe mpeges IIOCJIEL0BATEIbHOCTH:
. 5n° —n®- 4 . 3n%+ 4
a) lim —/—————; 6) lim —/————;
n—>+o0 3n° +11n° +1 n—>+oon°+n°+1

B) lim 3/n+1-3/n); 1) lim (4+5n+4n%-3n?).

n— +o0o n— +o0o
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7*. BeslocunegucT M IeLIEXO0] OTIPABHJINCHL OJHOBPEMEHHO M3
OyHKTOB A 1 B HaBCTpeuy ApPYT APYTYy M BCTPETUJINCH Uepes
HeKoTopoe BpeMs. Eciiy ObI OHH OTIIPaBHJINCHL OJHOBPEMEH-
HO U3 TeX Ke MyHKTOB B OJHOM HAIIPaBJIEHUHU, TO, AJIS TOTO
YTOOBLI AOrHATH IIEIEeX0[a, BEeJOCHIEIUCTY IOTPe0OBAJIOCH
ObI B 5 pa3 0oJibllle BpEMEHN, YeM OHU IOTPaTHUJIN SO BCTPE-
Yy NpHU ABM)KEHHUHN HABCTPEUy APYr Apyry. Bo ckoabkKo pas
CKOPOCTBh BeJIOCHUIIeAMNCTa 6OJIbIlle CKOPOCTH Iemrexona?

K-3 II éapuanm

1 1)12 <
" 1.,3 3|7
1. Haiigute 3HaueHMNe BbIpakeHusa \a* -a npua=|—|.
1os 4
22 .44
2. Bruruuciaunre 5
93 .33

3. IlocrpoiiTe rpapumk PyHKINH U IIepPedHCJIUTE CBOMCTBa

aToM QYHKIUM: x

1
a)y=3% 06)y= ik
11
2_x 2
4. VYmnpocrtute BhlpaxkeHue |— 3 -+t 3 = Y —
11y 4
x4—-x4)-+2 .
5%, YnpocTure BBIpasKeHHe G X u HauauTe
1 1
ciexs) o2
65
ero 3HaueHHe Npu x = —.
81
6*. BoruuciauTe Ipejes IOCJIeL0BATEIbBHOCTH:
3 2 3 2
. - - . - 4
a) lim 43,L—5’1'24; 6) lim nzL-
n—+oo 5n° +12n° + 13 n—>+0 n°+11ln
B) lim G/n-3n-1); r) lim (14 - n +3n%-2n3).
n— +oo n— +oo

7*%. MOTOIMKJINCT M BEJOCUIIEJUCT OTIPABUINUCH OJHOBpPEMEH-

HO M3 NIYHKTOB A M B HaBcTpedy APYT APYry M BCTPETH-
JIACh Yepe3 HexoTopoe BpeMs. Eciiu GBI OHHM OTIIPaBUJIHNCH
OJHOBPEMEHHO U3 TeX K€ MYHKTOB B OJJHOM HAIIPABJIEHHH,
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TO, AJISL TOTO UTOOBLI AOTHATHL BEJIOCHIIEAUCTA, MOTOIIHUKJIM-
cTy morpeboBajsiock ObI B 2 pasa 0oJibIlle BpeMEHH, UeM
OHM IIOTPATHUJHN OO BCTPEeYHM NpPH ABHIKEHHHN HABCTPEUY
Ipyr apyry. Bo CKOJBKO pas CKODOCTH MOTOIMKJIHMCTa
foJsibllle CKOPOCTH Bejiocumexucta?

K-3 IIl eapuanm

Hajigure 3HayeHMe BBIpaXeHHNA (a
1 1

3.9 3
2 8-

6 3 .42

Brruuciaure

ITocTpoiiTe rpaduk PYHKIHH N IEPEUYUCIINTE CBOMCTBa
aToil pyHKIUN:

1
a)y=4% 06y=|=|.
5
12
2 2 9x 3y 3
Yupocture BhIpaskeHHe — Tt | R
x3+y3 x3_y3 x3_y3
1 1\ -3
x+53/x+x3 3
YipocTnre BBIDaXKeHHE +x

1 1
(3 x+x3 +1)(§/;+x 3 —1)
¥ HaliguTe ero sHadyenme npu x = 0,125.

Beruuncaure npegeJ 1mocJjieJOoBaTeJIbHOCTH:

—4n3+2n2—1 -3n'+ 4n
a) lim ——————; 6) lim —————;
no+oo 3n®+n%+11 no+oo 203 + 502 + 11

8) lim (/2n+1-3/2n); r) lim (1+3n+5n%-Tn%).
n— +oo n—+oo

YeTrIpe yueHHKa, paboTasg COBMECTHO C OQMHAKOBOM IIpO-
M3BOAUTEJNIbHOCTHIO, BHINOJHHJIN 3aJaHUe 3a HEKOTOPBIM
cpok. OguH MacTep M OOMH yYeHHK, paboras COBMECTHO,

4
BBIMIOJIHUJIHN OBI 3TO 3ajaHNue 3a 5 TOr'O »Xe CpOKa. Bo ckoub-

KO pa3 IMpOM3BOAUTEJIHLHOCTh MacTepa 00JIbIlle IPONU3BOAH-
TeJIbHOCTH YYEeHHKa?
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K-3 IV éapuanm

1 1)20 _2
. 1.2 3|5
1. HaiiguTe 3HaUueHNe BHIPAXKEHUA \a*:a npupa=|—/| .
3 1 10
2.6 2
2. Borumciaure ——-.
96.36
3. IlocrtpoiiTe rpaduk (PYHKIHUKM K IIepEUHCJIATE CBOMCTBa
3TOM (PyHKIHUN: .
x 1
a)y=5% 0)y=|(=|.
4
21
3 3 2x 3y 3
4. VYopocrure BhIpaXeHue |—— - ——| : — y R
x3_y3 x3+y3 x3_y_3
1
1 4
4 3 4
\/x +Yx +x4
5*. YupocTuTte BbIparkeHue " - + “\/;
(4 x+x 4 +1)(4,/x+x 4—1)
U HaliguTe ero 3HaueHume npu x = 0,0125.
6*%. BeruucinTe nmpeaes mocjaegoBaTeIbHOCTH:
. -3n¥+n%-2 . n*+3n%+ 4n
a) lim —————; 6) lim ————;
n—+oo 4n° —10n° + 3 n—+00 —-2n°+ 10
8) lim (3/3n - 3/3n-1); r) lim (5-7n+3n%-2n%).
n— +oo n— +oo
7*. Ha uyeThIpex CTapbhIX CTaHKaxX, paboTalOIlUX COBMECTHO
C OAMHAKOBOH NPOMU3BOAUTEJIHLHOCTHIO, BBINOJHUIN 3aja-
HUe 3a HeKOTOophIi cpok. Ha ogfHOM HOBOM M OZHOM CTapoM
CTaHKaX, paboTalINX COBMECTHO, BBIMMOJHUIN GBI 3TO 3a-
maune 3a 0,8 Toro ke cpoxa. Bo cCKOJIBKO pas IpoOu3BOIH-
TeJIbHOCTh HOBOT'O CTAaHKAa 0OJIbIlle NPOM3BOLUTEJbHOCTH
cTaporo crTaHka?
K—4 I gapuanm
1. Bseruucamnre:

a) log, 32 +1Ine - 1g100;
. (log,(¥5 — 1) + log,(+/5 + 1)) log, 49
) log, 7 )
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4%,

5%,

6%,

T*,

Pemure ypaBHeHne:
a) (%J +8-(§) -9=0; 0)log;x+4loggx=29.

Pemure HepaBeHCTBO:
a) 2¥*3-3.27*14 2% <12;
6) (log, 5 x)*— 3log,; x —4 < 0.

I[oxamn're YHCJIOBOE PABEHCTBO

(‘/—é)log3(s/5—2)2+(‘/—é)logz(w/g—3)2= 1

BrruncinTe 3Ha4YeHNE YHCJIOBOTO BBIDaXEeHHUudA
logg 27, ologs 5
568 % 3827,

x-1 x
Pemnte ypaBHeHMe 2 - (%] -4. (g) +1=0.

IIpoexaB 3a 1 4 Tpu YETBEPTH PACCTOSAHUA MEXKAY ropoja-
Mu A u B, BoguTes b yBeJINYNJ cKOpocTh Ha 20 KM/4, Ho-
3TOMY OCTATOK IIyTH OH IpoexaJs 3a 15 muH. Onpeznenure
paccTosHHe MeXAy ropogamu A u B.

K-4 Il s6apuanm

4*,

Brruunciaunre:
a) log; 81 —Ine +1g1000;
2-log, 16

6) .
(log;(v10 + 1) + log,(+/10 — 1)) log, 2

Pemnre ypaBHEHUE:
a) 4°~3:2°+2=0; 6)log,x+6log, x=8.

Pemn’re HepaBeHCTBOZ
a) 3**2-2.3**14 3% <12;
6) (log, ; x)°+3log,, x — 4 < 0.

HOR&)KHTG YHCJIOBOE€ PaBEHCTBO

(J-g)log5(~/§—1)2+ (ﬁ)loga(ﬁ—2)2= 1
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5%, BrlunciuTe 3sHaUYeHNE YKCJIOBOTO BhIpAXeHUS
7log27 8: 2log3 7.

x -1 x
6*. Pemmure ypaBHeHUe 5 - (g) -9. (g) +3=0.

7*. IIpoexaB 3a 2 4 aBe TPETH DPACCTOSHUA MEXKIAY rOpOAaMu
A u B, BoguTe b yMEHBIINJI CKOPOCTh Ha 15 KM/4, moaTo-
My OCTaTOK IIyTH OH Ipoexas 3a 1 u 20 muH. Onpeaenure
paccToaHKe MeXay ropozamMu A u B.

K—4 II1 éapuanm

1. Bruiuumciaure:
a) 120,01 - log, i +1Ined
lo, V3 - lo, NE)
(25'85(¥3 1) 4 glogz (V3 +1)) log, 5

0)
log, 625

2. Pemnre ypaBHeHUe:
x x
a) 8-(2) —30-(?1) +27=0;
4 2
6) log, x +6log, x +9log g x = 14.
3. Pemiure mepaBeHCTBO:
x+2 x+1 x
3 3 3
6) (log, x)>- 2log, x - 3< 0.
4%, JIoOKa)XKuTe YNUCJIOBOE PAaBEHCTBO
log, (646 — 15) +log,,(6,/6 +15)°= 2.

5%, BeluncinTe 3HAUEHMNE YMCJIOBOI'O BBLIPAXKEHHUA

( ﬁ)logz 3, ( «/5) log 5

6*. Pemute ypasuenne (/2 — 1)+ (/2 +1)*- 2= 0.

. T HMCJIO AeTajied T b AOJIKE€H O0TOYMTH -
7.* HexoTopoe 4 0 JeTajieyl TOKa OJI>KEeH OOTOYMTH K Ha
MeYeHHOMY CpPOKY. 3a 6 4 OH BBHITIOJIHUJI TPU YETBEPTH 3a-
IAHWUS, a OCTaJIbHbIe HeTalu O6TOYMUJI ero ydeHHK, KOTo-
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pHI oOTaumBaJy Ha 6 gerasieil B yac MeHBIIIEe, YeM TOKApb.
B pesyiabTaTe 3amaHume OblI0 BhIMOJHEHO Ha 1 u 20 mMuH
mo3)Ke HaMedyeHHOro cpoka. CKOJBKO meTaJieii 00TOYMJIN
TOKaph M €ro y4YeHUK BMecTe?

K-4 IV eéapuanm

1.

4*,

5%,

6*.
T*,

Breruuciaure:
a) 1g0,1 - log, % +Ine;
(1610g4(J§—1) + 910g3(J§+1)) 10g3 4

0)
log, 64

Pemure ypaBHeuue:

X X
a) 27-(11) —30-(3) +8=0;
9 3

0) log; x + 4logy x +6log,, x = 10.

PemuTte HepaBeHCTBO:

x+2 x+1 x
2 2 2
6) (log x)°+2log, x — 3< 0.
IloKaskuTe YNCI0BOE PABEHCTBO
log ,(4/6 — 10)*+log4(4/6 +10)°® = 2.
Boelunc/iuTe 3HaYEHHE YHMCJIOBOrO BBIPAYKEHUSA
logg 3 logs 2
(V2) ™= (V3)
Pemure ypaBaenune (2 — ﬁ)x +(2+ ﬁ)x -2=0.

HexoTopoe uucJio meTajeil TOKapb AOJMKEH OOTOUYUTH K Ha-
MEUEHHOMY CpPOKy. 3a 4 4 OH BBITIOJIHHJI ABe TPETH 3aja-
HHA, & OCTaJbHBIE AETAJN OOTOUYHJI €ro YYeHHK, KOTOPLIH
obraumBaJ Ha 5 geraJseil B yac MeHbIlle, YeM TOKapb. B pe-
3yJbTaTe 3aflaHue OBLLIIO BBHINOJHEHO Ha 1 u 15 MuH mosxxe
HaMe4eHHOro cpoka. CKOJBbKO feTrajieil 00TOYHIN TOKAaphb
M ero yueHUK Bmecre?
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K-5 I gapuanm

1. Beruuncawnre:
a) ‘/§ sin 60° + cos 60° sin 30° — tg 45° ctg 135° + ctg 90°;
0) cos% - \/Esin% +J§tg§.

2. VYiupocTuTre BHIpa)keHHeE:

- 1
(1 —cosa)( +cosa)’ o Tn ne Z:

a) ;
sino
6) sin (21 + o) + cos (T + o) + sin (— ) + cos (— ).
3. Brrumcamure:
a) (sino + cos a)®>— 2 sin o cos o;
6) tga +ctgoa, ecam sinacosa = 0,4.
4. HailiguTe Bce TaKHUe YIJIbI O, AJA KayKJ0r0 U3 KOTOPHIX BHI-
MOJIHSAETCA PaBEHCTBO:

/3

a) sina=—2—; 6) coso = — *—;

B) tga = ﬁ; r) ctga

5%, Bpruncaure:
a) tg?o +ctg?a, ecan tgo +ctgo = 3;
3sino — 4cosa

I
I
=

, ecan tgo = -3.

2

6*. Brrunciaunre arcsin Y —arccos 0 +

5sina + 6cosa
arctg \/3

/3
arcctg ~—
3
7*. B nmpouijioM roay B ropoAckoil pyme sacemaam 50 gemyra-
y
TOB OT ABYX NApTHUi M 5 He3aBUCHUMELIX AemyTtaToB. ITocre
BBIOOPOB B 3TOM roay ofinee 4YuCJIO AENyTaTOB He H3Me-
HMJIOCh, HO YKCJIO AEMYyTATOB IIEPBOM MapPTUM yBEJIHUYHIOCh
Ha 10%, 4yKcJIO AenmyTAaTOB BTOPOM NapTUM yMEHBIIINIOCh
Ha 10%, YHC/I0O HE3aBUCHMBIX JAEeNYyTATOB YyBeJHYHJIOCh
Ha 1. CKOJIBKO JeNyTaTOB OT KaXJOH M3 3THUX IapTuil us-
OpaHO B IOPOJACKYIO AYMY B 3TOM roay?

K-5 Il é6apuanm

1. Bruiuuciawnre:
a) \/E sin 45° — cos 30° sin 60° + ctg 45° tg 135° — tg 0%

6) sin§+\/§cos§—\/§ctgg.
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5%,

6%,

T*,

YupocTuTe BBIpa)kKeHHe:
(1-sina)(1 + sina)

cos o
6) sin(n + o) +cos (2n + o) — sin(—a) — cos(—a).

T
a) a¢§+nn,neZ;

Briumcanre:
a) (sino — cos oz)2 +2sino cosa;
6) tga +ctga, ecau sinacosa = 0,2.

HaitgnTe Bce TakmMe yribl O, AJIS KaJIOI'0 U3 KOTOPHIX BBI-
MOJIHAETCSA pPaBEHCTBO:

a) sinoc-—-—[z—; 6)cosoc=l;

2 2
B) tga=—J§; r) ctgoa = 1.
Briumnciaure:

a) tg” o +ctg?a, ecm tgo - ctgo = —3;

6sina + Scosa
——————— ecau tgo = 3.

4sino — 3cosa \/5
tg—
) 2 arc
Briuncaute arcsin 0 — arccos £ - —3.
arcctg \/5

B mancmoHaTe B mpouijioMm roay orabixanu 700 MysKymH
1 eHuH U 100 gereii. B TOM roay 4mc/J0 MYXYHH
yMeHbmugoch Ha 10 %, a 4MCI0 KEHIUH yBeJIHUYUNJIOCH
Ha 10%, umcyao gereii yBenuumiaock Ha 10. B pesyabrare
obIee YMCJIO OTABIXAIOIIUX He H3MeHuJIoch. CKOJBKO
MY}KYUH KU CKOJIBKO JKEHIMH OTABLIXaJ0 B ITaHCHOHATE
B 9TOM rozxy?

K-5 IIl 6apuanm

Brruucaure:
a) sin30° + /6 cos 45° sin 60° — tg 30°ctg 150° + ctg 45°;

0) cosg—ﬁsinaf+\/§tgg.

YnpocTure BbIpakeHUe:
2) (1 -cosa)(1 +cosa)

sin?(-a)
0) sin(3n + o) + cos(n — o) — sin(—a) + cos (— o).

, 0% n, ne Z;
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5%,

6*.

T*.

Brruucaure:

s 2 2 \2 s 2 2 .
a) (sin” o — cos” a)“+ 4 sin“ o cos” o
6) tga +ctga, ecau sinacosa = 0,3.

Haiigure Bce Takue yrisl o, AJA KaXXA0TO U3 KOTOPBIX BHI-
TIOJIHSIETCA PaBEHCTBO:
Jz

/3

a) sino = — *—; 6) cosa = ~—;
2 2
B) tga=-‘/3g; r) ctgoc=—,/§.
Broruncianre:
a) tg?o +ctg?a, ecan tgo +ctgo = 4;
2 . 1

6)1-— ecam cosa — sino = — =,

tga + ctga 3

5 5]

Brruncianre arcsinl — arccos — —

arcctg(— \/§) '

HexoTopoe paccTosHHe IIJIAHHPOBAJH IIPOEXATh C IIOCTO-
AHHOM CKOpOCTHIO, a Ipoexanu paccrosuaue Ha 40% 60b-
mee U co ckopocThbio Ha 60% O6oubiueit. Ha ckonbko mpo-
IIEHTOB BpeMs ABHXKEHUS OKa3ajloCh MEHbIIe 3allJIaHupo-
BaHHOTO?

K-5 1V sapuanm

Beruncanre:
a) cos 60° — ‘/t_i cos 30° sin45° + ctg 30° tg 150° — tg 45°%

6) sin%+‘/_2-cos37n—,/§ctgg.

YnpocTuTe BhIpayKeHHe:
2) (1 - sina)(1 + sino)

cos?(-a)
6) sin(nt — o) + cos (3 + o) + sin (—a) + cos (— ).

T
,a¢5+nn,ne Z;

Beruncanre:
a) (cos2 o — sin? a)2+ 4 sin? o cos? o
6) tga +ctga, ecau sinacosa = 0,6.

2
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Haiigure Bce Takue YIJIBI O, AJIA KaXXJ0ro U3 KOTOPBIX BbI-
IIOJIHAeTCA PaBeHCTBO:

V2 __1

a) sina=7; 6) cosa = — =;

B) tga=—§; r) ctgoc=ﬁ.

5*. Belumcyure:
a) tga +ctg o, ecanm tga — ctgo = —4;
2 . 1
6) 1+ ————, ecau coso + sino = =,
tga + ctga 3
. 3 arctg(—+3
6*, Brrumcanre arcsin g —arccos1 + L‘/_)
3
arcctg —£
3
T*. HekoTopoe paccTosHHE IIJIAHMPOBAJM IIPOEXATh C IIOCTO-
AHHON CKOpOCTBIO, a Impoexayu paccrosuue Ha 40% 060Jb-
mee M CO CKOpPOCThIo Ha 75% Ooubmieii. Ha cKoJbKO IIpo-
IEHTOB BpeMsdA ABMIKEHHUS OKA3aJI0OCh MEHBIIE 3aIlJaHHpO-
BaHHOTO?
K—6 I gapuanm
1. Vmopocture BHIpa’keHHUe:
a) cos(o +B) +2sina sinf, ecitu o — f = 1;
. I
sin(n —a)cos| — —a
.2 2 nn
6) sin“o + ,a¢?,nez.
tg(n + o) ctg(% - oc)
2. Brrunmcanre sin 2004°cos1974° — sin1974° cos 2004°.
3. HsBecTtHO, uTO sino = 0,8, g <o<r.
Breruncaure: a) cosa; 6) sin2a; B) cos20.
4. Tloctpoiite rpadux GyHKINHN

Yy = cos Txcos6x + sin 7x sin 6x.
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5%,
6*.

T*%.

Briuuciaure cos 5° — 2 sin 25° sin 20°.

JokaKkuTe ClIpaBeAJNBOCTbL PABEHCTBA

cos 44° cos16° — cos 59°cos 31° = ?11

ITemexon BhIIIES M3 ropoga A B ropoxa B. Uepes uac mocie
3TOr0 HABCTpedYy eMy BbleXaJl BeJIOCHIIeANCT M3 ropoza B
B ropox A. Uepes 2 4 mocjie cBOEro BhI€3[a BEJIOCHUIIETUCT
BCTPETHJICA C IIEIIeX0A0M, a Yepe3 1 U mocjie BCTPeYH IpHU-
65611 B ropog A. CKOJIBKO BpeMeHH! OBLJI B IIyTH Ileiexoxn?

K—6 Il 6apuanm

5%,
6%.

T*,

Ynpocrure BhIpa)keHue:
a) sin(o — B) +2sinPB cosa, ecan o +f = m;

N
sin (E + a)cos(n —-o)

6) cos? o + ),aiﬁzﬁ,nez.

ctg(n — o) tg("%t -a

Brruucaure cos 2005° cos1960° + sin1960° sin 2005°.
NsBecTHO, uTO cosa = -0,6, g <a<m.
Boruucawnre: a) sina; 6) sin20; B) cos20.
IToctpoiiTe rpadpux pyHKIHU

Yy = sin Tx cos 6x — sin 6x cos Tx.

Brruncaure sin10° + 2 sin 25° cos 35°.

Homamn’re CIIpaBeaJINBOCTH PaBEHCTBa

sin 51° cos 39° — sin 21° cos 9° = %4.

Besocunneanct Briexas n3 ropoga A B ropox B. Uepes uac
IIOCJIe 3TOr0 HaBCTPEYy €My BhI€XaJl MOTOIHUKJINCT U3 ropo-
na B B ropog A. Uepes uac mocJjie CBOero BbIe3/a MOTOIIMK-
JIMCT BCTPETHJICA C BeJjiocHmeAaucToM, a depe3 0,5 u mocie
BcTpeuyn npudsLI B ropon A. CKOJIBKO BpeMeHHU OBIJI B IyTH
BeJIOCHUIIeAUCT?
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K-6 IIl éapuanm

1.

5%,
6%,

T*,

Yopocrure BhIpakeHue:
a) cos(o — B) — 2sina sin B, ecan o +p = w;

. [w
cos(n — o) sin| — -
2 2 nn
0) cos“a — oc;t?,nez.

ctg(nm + a) tg(s?n - aJ

BrruncauTe (sin 68° + cos 38°) + (sin 38° — cos 68°)2.

HsBecTHO, UTO COSOL = — %, n<a< 3?“

Breruucaure: a) sino; 6) sin2a; B) cos2a.

ITocTpoiiTe rpadpuk GyHKIHUHU
sin3xcos2x — sin2xcos3x

cos3xcos2x + sin3xsin2x

Brruucaure 2cos 37° cos 23° — sin 76°.

Joka)kuTe cipaBelJNBOCTH PaBEHCTBA
n 271 4T 1

COS —COS —COS — = — —,
7 7 7 8

BesocunesucT M MOTOIMKJIHUCT OLHOBPEMEHHO OTIIPaBH-
JHUCh HABCTpeuy Apyr Apyry us ropogoB A u B. Ilocie
BCTPeYH MOTOIMKJIMCT HNpuOLII B ropox B yepes 1 4, a Be-
Jocuneauct npubwuia B ropox A uyepe3d 9 u. Bo ckosbko
pa3 CKOpPOCTh MOTOILIMKJIKCTA 0OJIbIIlE CKOPOCTHU BeJIOCHIIEe-

nucra?

K—-6 IV eapuanm

Vupocrure BHIpakeHHe:

a) sin(a +pB) - 2sinBcosa, ecan a —f = g;
T .

cos (E + a) sin(n — a)

nn
a;t?, ne Z.

6) sin® o — .
tg(nt — ) c'cg'(:s?7t + aJ

BeraucanTe (cos 32° + cos 28°)2 + (sin 32° — sin 28°)%.
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3.

4.

5%,
6*%.

7%,

HN3BecTHO, YTO Sina = — i—i, 3?n <o < 2rm.

Beruncanre: a) cosa; 6) sin2a; B) cos 2a.
IToctpoiiTe rpadbux byHKIUN
_cos4xcos3x + sin4xsin3x

sin4xcos3x — sin3xcos4x

Beruucaure 2 sin 34° sin 26° — sin 82°.

Jloka)kuTe crupaBeAJIMBOCTHL PaBEHCTBA

n'. 27 4n 1
COS —COS —COS — = —,
9 9 9 8

Besocunenuct u nemexon OHOBPEMEHHO OTIPaBHJINCH Ha-
BCTpedy Apyr apyry mus ropoxzoB A u B. Ilocie BcTpeum
BeJIOCHUIIEANCT IPHUOLII B ropog B uepes 1 u, a memexop
npuires B ropoa A yepes 4 4. Bo cKOJIBKO pa3 CKOPOCTH Be-
Jocunegucra 60Jblile CKOPOCTH Iemrexozna?

K—-7 I gapuanm

Pemure ypasuenue (1—5).

1.

2.
3.

4*,

5%,
6%.

7*.

a) cosx = —1; 6) sinx = %; B) ctg x = —+/3.

a) sinx+sinx—-2=0; 6)3sin?x—cosx+1=0.

a) sinx — cosx = 0;

6) 3sin®x + 24/3 sin x cos x + cos?

x=0.
a) sinx=-0,5; 6)cosx = %; B) tgx =-3.

a) sinx +cosx =1; 6) 2cos?x + sin4x = 1.

PeimnTe HepaBeHCTBO:
a) sinx < 0,5; 6) cos x > 0,5; B) tgx < -3.

W3 ropoga A B ropoj B Brimres nemrexon. Yepes 3 u mocie
ero BbIXOAa U3 ropoga A B ropoj B BbliexaJ BeJIOCHIIEAUCT,
a ellle yepe3 4Yac BCJIeJ 3a HUM BbIeXaJl MOTOIIMKJIHNCT. Bce
YY4aCTHHKH ABHUTaJINCh PABHOMEPHO U B KAKOW-TO MOMEHT
BpPEMEHH OKas3aJNch B OZHOM TOuKe MapiipyTta. MOTOIMK-
JaucT npubsla B ropoxa B Ha 2 4 paHbIlle BeJOCHIIEANCTA.
Yepes CKOJBKO YacOB IIOCJIe BEJOCUIIEANCTA IIEIIeXO0k MPH-
ey B ropon B?
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K-7 Il apuanm

Pemure ypaBHeHue (1—5).

1.

2.
3.

4%,

5%,
6*.

T*,

a) sinx = -1; 6) cosx:g; B) tg x = — /3.
a) cos’x —cosx—2=0; ©6) 8cos’x — 2sinx +2=0.

a) sinx +cosx = 0;
6) 3sin’x — 23 sin x cos x +cos?x = 0.

a) cosx = —0,5; 6) sinx = 711; B) tgx = 2.

a) sinx—cosx=1; 0) 2cos?x — sindx =1.

Pemnre HepaBeHCTBO:
a) sinx > 0,5; 6) cos x < 0,5; B) tgx > -8.

W3 ropoga A B ropoz B Brimres memiexon. Yepea 3 u mocie
ero BLIXO/ia U3 roposa A B ropon B Brlexas BeJIOCHMIETHUCT,
a ellle yepe3 2 U BcJied 3a HUM BhleXaJl MOTOIMKJINCT. Bece
YYACTHUKM ABUTAJINCH PABHOMEPHO M B KAKOM-TO MOMEHT
BPEeMEHH OKas3aJNCh B OOHOM TOuYKe Maplpyta. Benocune-
auct npubblI B ropox B Ha 1 u pasblie nemiexonxa. Yepes
CKOJIBKO YacoB IIOCJI€ MOTOIMKJIMCTA BEJIOCHUIIEINCT IIPH-
exas B ropox B?

K—-7 IIT eapuanm

Pemnre ypaBuerue (1—5).

1.

2.
3.

4*,

5%,
6*.

a)cosx =1; 0) sinx=%; B) ctgx=—§.
a) 2sin?x +sinx-1=0; 6) 8cos?x—sinx+1=0.

a) \/gsinx— cosx = 0;

6) sin’x +2+/8 sin x cos x + 8cos®x = 0.

a) sinx = -0,6; 6) cosx = g; B) tgx = —4.

a) sinx +cosx =-1; 6)cos4x - cos?x = 1.

Pemiure HepaBeHCTBO:
a) sinx > -0,5; 6) cosx < -0,5; B) tgx > 2.

147





7%,

W3 ropoxa A B ropozx B BrImies nemexox. Yepes HekoTopoe
BpeMsd IIOCJIe BBIXOJa Ilellexoxa m3 ropoga B B ropoxm A
BBIEXAaJl BeJIOCUIIEANCT, a ellje uepe3 uac Bcjeld 3a HUM BbI-
exaJl MOTOIIUKJIUCT. Bce yYaCTHMKH ABUrajJMCch PAaBHOMEp-
HO M BCTPETHJINCh B ONHON TOuyKe Mapiupyra. Ilemexon
npuires B ropoa B uepes 6 4 mocJie BrIe3Aa MOTOLMKJINCTA,
a MOTOIIMKJIMCT IPUOBLI B ropoa A depes 4 4 mocJje BBIXO-
ga memexoAa m3 ropoga A. Uepes CKOJIBKO YacoB IIOCJIE
MOTOLMKJINCTA BEeJIOCHIEeANCT NMpUOLII B ropox A?

K—-7 IV eéapuanm

Pemnre ypaBHenue (1—5).

1.

2.
3.

4%,

5%

T*.

¥3
2,

a) sinx =1; 0) cosx=%; B) tgx=—

a) 2coszx—cosx—1=0; 6)3sin2x—2cosx+2=0.

a) V3sinx +cosx = 0;
6) sin®x — 243 sinxcos x + 3cos?x = 0.

a) cosx = —-0,7; 0) sinx = i; B) tgx = 5.

a) sinx —cosx = -1;  6) cos4x — sin®x = 1.

Pemiure HepaBeHCTBO:
a) sinx < -0,5; 6) cosx > —-0,5; B) tgx < 2.

W3 ropoga A B ropog B Brimes nemrexon. Yepesa HekoTopoe
BpeMs IIOcJie BHIXOJa Ilelnexoga u3 ropoga B B ropox A
BblexaJl BesiocunmegucT. Uepes yac Imocjie BBIXOJA IELIEXO-
Ia BcJeA 3a HHUM BblexXaJl MOTOIUKJMNCT. Bce ydyacTHUKH
OBHUrajJIich PABHOMEDHO M BCTPETHJIHUCH B OZHOM TOUKe
Mapuipyta. MoToumukanucT npuoblal B ropoxg B depes 3 u
IIocJie Bhle3ga M3 HEro BeJIOCHUIIeAUCTa, HO 3a 2 U JO IIpHU-
ObITHA memiexoza B ropox B. Yepes CKOJBKO 4YacOB IIOCJE
BbI€3a MOTOIIMKJINCTA BEJIOCUIIEAUCT IIPUOLLI B ropox A?
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MToroBbi TECT ANA CAMOKOHTpONS

I 6apuanm

YACTH I

K xkaxaomy u3 sagauuiit A1—A13 namo 4 orBera, U3 KOTO-
PHIX TOJBKO OAWH BepHBIN. I/ KaXKA0ro 3afaHUA 3AMUIINATE

HOMED BBIﬁpaHHOI‘O BaMH IIPDaABHJIBHOI'O OTBeTaAa.
1

Al. Vuopocture BhIpaskeHue ia :a 2.
1) 4a; 2) e 3) = 4 -—.
7o Vs
2
5 1
A2. VnopocTure BhIpa)keHmne b T 25 _ b5,
b5 +5
2 2

1)-5; 2)5; 3)b5; 4)b 5.

A3. Vmnpocrure Bripaxkenue log, 18 —log, 2+ 5'°85 2,

1) log,2; 2) 0; 3)4; 4)-log,2.

x-2
A4. PemnTte HepaBeHCTBO (;] > %

1) (55 +o0);  2) (=005 5); 3) (—o0; 1); 4) (15 +00).

AS5. VkaknTe NpOMeEKYTOK Bo3pacTaHuUA QyHKuuu y = f(x),
3ajaHHOI rpaduxom (puc. 42).
1) [-3; 0]; 2) [-4; 3];
3)I[-2; 2 4)[0; 3]

A6. VYmnpocTHuTe BhIpa)keHmne

/ \
20 _ _ ¥={(x)
2cos . cosa — 1. VAR lﬁ i
— & o

1) 2cos? %;  2) 2sin? & s 19 P N3 X
2 2 /

3) 2 4) 0. / \ T

A7. Pemmure ypaBHeHue log, x= % 4 -

1

1)5; 2)2; 3)4; 4)42.
2 Puc. 42
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A8. Vxkaxnre nIpoMeXyTOK, KOTOPOMY IIPHHAAJIEKUT KOPEHb
ypaBHeHus log,(x — 2) = 3.
1) (105 13); 2) (95 13); 3) (55 7); 4) (75 9).
A9. Haiigure o6sacTh onpeaeieHUA GYHKIUN Y = x—_i
x +

1) (—o0; —1) U [1; +o0); 2) (=00; —1] U (1; +00);
3) (-o0; ~1) U (1; +o0); 4) (-1; 1].
1
3

A10. Peminte HepaBeHCTBO 9% <

1) [_0’5; +OO); 2) (—OO; _0’5];
3) [-2; +oo); 4) (—oo; —2).
A11l. Pemmnre HepaBercTBO 2% 2 + 2% > 20.
1) (-o0; 2); 2) (=005 2]; 3) (25 +o0);  4) [25 +00).
A12. Haiigure nmpounsBefeHne KOpHell YpaBHEHUA
lg2x-38lgx—10=0.
1
1) 10; 2) -10; 3) —; 4) 1000.
) ) ) 1000 )

2

A13. Peminte ypaBHenne 2cos“x — 3sinx = 0.

1) (™! -%+nm, me Z; 2) D™ -%+2nm, me Z;

3)+Z +2mm, me Z; 4)(—1)’"-%+1tm,me Z.

YACTH II
K kaxpomy m3 samaHuii B1—B7 yka)xkuTe moJydeHHBIH
BaMHu OTBeT (TOJIBKO YMCJIO).
1 1

B1l. HaliguTe cyMMy KOpHell ypaBHEHHUS = .
FITE CYNMY XOPHER vb 6-2*-11 4°-3

B2. Haiigure manbosbliiee Iejioe pellleHHe HEePaBEeHCTBA

lo x+1
Bo.a( ) <1

log, ;100 - log, 59

B3. Brerumcaure (‘{/7 - Q/E)(G 7+ fi/E) ((3\/77_ + 3\/5)2— W)
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B4.

B5.

B6.

B7.

CKOJIBKO KOpHell ypaBHEHHS Sinx +cosx = V2 npuHajg-
JIeXKUT oTpesKy [-7; 2xn]?

Ha copeBHOBaHHAX IO KOJIbIIEBOU Tpacce IEPBBIN JIBINK-
HHUK IIPOXOANJI KPyr Ha 2 MUH ObICTpee BTOPOTO U uUepe3
yac o6OrHaJ ero Ha IeJbId Kpyr. 3a CKOJIbKO MUHYT I€p-
BEIH JIBIDKHUK IPOXOAUJ OOMH KpPyr?

V3

. T . T
Breruncaunre sin (E +oc), ecau sino = 5 nd<oac< 5

1 + cos 20 — sin 2o

Haiigure 3HaueHMe BBIpAXKEHUS , eCcJIx

T
1 =
COS(X=—E. COS(1+COS(2 +('X.J

I 6apuanm

YACTDBH 1

K xaxaomy us sagauuiit A1—A13 ngaso 4 oTBera, U3 KOTO-

PHIX TOJIBKO OAMH BepHbIHA. IIna Kakaoro sajaHWUsA 3aIUIINATE
HOMep BEIGPAHHOrO BaMH IIPaBHJIBHOIO OTBETA.

Al.

A2,

A3.

Ad4.

1
VnpocTtuTe Bhipaxcenue 5/b : b .
p b

1)% 2)86; 3) b3 4)%.

2 1
ad - 4 -

Ympocrure BhIpa)keHHe —

ad -2
2 2

1)-2; 2)a3; 3)2; 4)a 3.

VYnpocTtute BhipaxceHue log, 48 —log, 3 + 69865,

1)9; 2)7; 3)log,3; 4)-log,3.
1

x-3
Pemnre HEepaBeHCTBO (%J < o

1) (-o0; 5); 2) (-1; +00); 8) (—o0; —1); 4) (5; +00).
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AS.

AG6.

A7.

AS.

A9.

A10.

All.

Al2.

A13.

152

VYKaKuTe mpoMeXyTOK Bo3pac- z
TaEuA GyHKIuH y = f(x), sa-
maHHOM rpadmukom (puc. 43). \ Ji
1) [-3; 0]; 2) [-2 2); \ y=f(x)
3) [-4 4] 4) [0; 3].
-3 (0] 1 3 X

YupoctuTre BeIpa<eHue \ Ji

2sin2%+cosa—1. \ /
1) 2cos? %; 2) 2sin® %; -4

Puc. 43

3) 0; 4) 2.

Pemure ypaBuenue log, x = —1.

DB 2% 3) 25 4)%.

YrKa)knuTe NpoMeXyTOK, KOTOPOMY IIPHHAAJIEIKHUT KOPEHDb
ypaBHeHHd log,(x +1) = 2.
1) (7;9); 2)(9; 11); 3) (4; 7); 4) (6; 8).

Hatigure obsacTs onpenesieHNa GyHKIUHN Y = x+ i
x -
1) (—o0; =1) U [1; +00); 2) (=o0; 1) U (1; +0o0);

3) (—oo; 1] U (1; +o0); 4) [-1; 1).

PemuTe HepaBeHCTBO 4% > 8.

1) [1,5; +o0); 2) (—o0; 1,5];
3) [6;5 +o0); 4) (-oo; 6].

PemnTe HepaBeHcTBO 372 — 3% < 24,
1) (o005 =1); 2) (o005 1); 3) (-1; +o0); 4) (15 +00).
Haiigure npoussegenne KopHel ypaBHEHUA
lg?x +1gx-12=0.
1) -10; 2)12; 3)-12; 4) 116'

2

Pemure ypaBHenue 2sin“x — 3cosx = 0.

1) i§+2nm,me Z; 2)(—1)”’-§+1tm,me z;

3)i§+2nm,meZ; 4)i§+nm,meZ.





YACTDb II

K xaxxgomy m3 sagaunit B1—B7 yka)kuTe mojaydeHHBIH

BAMH OTBET (TOJIBKO YMCJIO).
11
5.2"-9 4°-5

Bl. HaiigntTe cyMMy KOpHe#H ypaBHEHHSA

B2. HailiguTe HanboJblllee I1eJI0€ PellleHNe HepaBeHCTBa

lo x+1,5
Bo.2( ) <1.

log0'2 100 - log'O‘2 4

(&5 - B + 4416)(¢5 - Y2 + YT0)
B3. Briumciure .

36 +3/2

B4. CxonbKO KOpHe#l ypaBHEHHUA Sinx — cos x = —+/2 npuHaj-
JIeXHUT OTpesKy [-2n; 2r]?

B5. Ha copeBHOBaHHAX IO KOJBIEBOM Tpacce NepBbIM Be-
JIOCHIIEZVNCT IIPOXOAMJ KPYr Ha 5 MUH MeZJJIeHHee BTOPO-
I'0 ¥ Yepes Yac OTCTAJ OT Hero Ha IIeJbIii KPyT. 3a CKOJIb-
KO MUHYT BTOPOH BEJIOCHIEAUCT IIPOXOAMJ OAUH KpPyr?

B6. Beruuciaure cos (g +a} ecsqn sino = % n0<oc< g

. 1 — cos 20 + sin 2a
B7. Haiigure 3HaueHHe BBIPAKEHUA - , €CclIn
cosa — sin(2n — o)

. 1
sino = — -,
2





OTBeThl K KOHTPOJIbHbIM pa60'ram

K—1. I Bap. 1.5. 2.-12. 3. a) (~00; -2) U (2; 3); 6) (~o0; —2) U
U {5} U (6; +0). 4. a) :6) 1. 6. -2; 2. 7. 37. II Bap. 1. 4. 2. -11.

n+3
3. a)(—o0; —3)U(2; 4); 6)(—oc0; ~2)U{4}U(5; +0c0). 4.a) —2
n(n -2)
6) g 6. -3; 3. 7. 92. III Bap. 1. % 2. —14. 3. a) (~o0; —3) U (=1; 2);
6) (—oo; —4)U{2)U(5; +c0). 4.a)—2; 6) L 6.1; -3. 7.679.
n+2 2

IV sap. 1.%. 2.-12. 3. a) (~00; —4) U (=1; 1); 6) (003 —1) U {3} U

U(5; +00). 4.8) —2 . 6)—2. 6. -1; 3. 7. 679.
(n-3)(n+1) 3

3
K—2. IsBap. 1. a) [1a; 6) HeT; B) Aa; r) HeT. 2. a) ﬁ; 6) 3,/25 -3/5+1;
B)3/4-1. 3. a) 25; 6) 1000. 4. a—b. 5. 0. 6. 2. 7. 15 mun. II Bap. 1. a) Her;
3
6) xa; B) £a; r) Her. 2. a) 5;/5; 6)2+3/4+3/2; 8) %[5 +1 3. a) 25;

6) 1000.4. x—y. 5. 0.6. 3.7. 45 mun. IIl Bap. 1. a) [la; 6) na; B) HeT;
3 _3 3 37
2. a) > f 0) 8 ‘/3_: ks ‘/E; B) ‘/72 1 3 a) 50; 6) 1812.

T) HeT.

k4

4. a - b3 5.0.6.5.7. B2pasa. IV Bap. 1. a) Her; 6) na; B) HeT; T') Aa.
3 3 3
2. a)2;/§' 6) JZE* 7. ) 5(‘@7”’. 3. a) 40; 6) 2002. 4. x — y.

b

5.0. 6. 3. 7. B 3 pasa.

K—3. I Bap. 1. 1 9 9. 4.—g.
9 4 3

5. 0,027. 6. a) g; 6) 0; B) 0; r) —oo.

7.B 1,5 pasa. I sap. 1. ~. 2.8 4. 1,5. 5.27. 6. a) 4; 6) +o0; B) 0;
16 9 8 5

2

r)—co. 7. B 3 pasa. III Bap. 1. i . l. 4. —3. 5.1.6. a) —%; 6) —oo; B) 0;

4

r) —co. 7. B 2 pasa. IV sap. 1. 0,09. 2. % 4.-3.5.5.6. a) _g; 6) —o0;
B) 0; r) —oco. 7. B 4 pasa.

K—4. I Bap. 1. a) 4; 6) 4. 2. a) 0; 6) 27. 3. a) (—oo; 2); 6) [%, 2]. 5. 1.

6.0. 7.80xm. IIBap. 1.a)6; 6)4. 2.a)0;1; 6)4. 3.a)(-oo;1);
6) [%, 16]. 5.1.6.0.7.180 xm. III Bap. 1. a) 3; 6) 2. 2. a) 1; 2; 6) 4.

3. a) (-2; +00); 6) [0,5; 8]. 5. 1. 6. 0. 7. 120 neraneii. IV Bap. 1. a) 5;
6)4.2.a)1;2;6)9. 3. a)(—2; +0); 6) [—21—7, 3]. 5.1.6.0.7. 78 neraneii.
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K-5. I Bap. 1. a) !—1; 6) 2+ —?

2.a)sino; 6)0. 3.a)l; 6)2,5.
4. a) +21tn, —+2nn, neZz; 6)+I+2nn, neZz, B)§+7tn, neZz,
r)—z+nn, neZ. 5 a) T 6)L ;. 6. 1—&. 7. 22 u 27 gemyraToB.
II Bap. 1. a)—é; 6)§—2. 2.a) cosa; 6)0.3.a)1;06) 5. 4. a) —§+2nn,
—34—n+21tn, neZz 6)+3+21m, neZz, B)—§+nn, neZz; r) + nn,
neZ. 5. a) 11; 6)—— 6. -1 _Z 7. 360 myxxkuun u 330 kKeHILIUH.
I sap. 1.a)4; 6)2,5. 2.a)1; 6)0. 3.a)1; 6) —. 4. a)—§+21tn,
—2?+2nn, nelZ; 6)+4+2nn, nelZ B) +1tn, neZ r)—g+nn,
neZ.b. a)ld; 6) 9 .§+—. 7. Ha 12,5%. IV Bap. 1. a) -3; 6) —-1,5.

2.2)1; 6) 0. 3. a)l 6)— 4.a) " +2nn,%+2nn,nez 6)+—3—+2nn,

neZz; B)——+nn, neZ, r)—+1tn, neZ. 5. a) 18; 6)—. 6.———.
6 6 9 2 2

7. Ha 20%.
K-6. I Bap. 1. a) -1; 6) 1. 2. 0,5. 3. a) -0,6; 6) —0,96; B) —0,28.

5. @ 7.9 4. IIBap.1.a)0;06)1. 2. ﬂ 3. a) 0,8; 6) —0,96; B) —0,28.
508 7.64. IIl Bap. 1.a)-1;6) 1. 2.3. 3.a) -12; 6) 120; 5) 119,

2 13 169 169
5 2. 7.B3pasa. IVeap.1l.2)1;6)1. 2.3.3. a)_ 6) — iig )_%.

5. —5. 7. B 2 pasa.

K-7. I Bap. 1. a)n+2nn, neZ; 6)= +2nn, %’t+2nn, neZ;
3)56—"+1m, neZ. 2. a) +2nn, ne Z; 6)2nn, neZ. 3. a) + nn,
neZ, 6)—%+nn, neZ. 4.a)—g+21m, neZ, —§6—+2nn,neZ;
6)iarccos%+2nn, ne Z; B) arctg(-3)+nn, ne Z. 5. a) 2nn,g+2nn,

neZz; 6) +-— ———+7tn,—§—+1tn,neZ 6. a) —+2n ,13—"+21tn
2 12 12 6 6

neZ; 6) (—g + 2nn; g + 21m), ne Z; B) (—§+ nn; arctg(-3) + nn],

neZ.7. Yepes 6 u. II Bap. 1. a) —§+2n’.n, ne Z;6) i§+2nn, neZ,
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B)—g+nn,neZ. 2.a)n+2nn,neZ;6)§+2nn,neZ.3. a)—£+1m,
nez; 6) %+nn, neZz. 4. a) i%ﬁ+2nn, neZz; 6)(-1)" arcsini-&-nn,
T nn

neZ; B)arctg2+nn, ne Z. 5. a) n+2nn, =+2nn, neZ; 6) —+—2—,

I tnn, §E+1tn,neZ. 6. a) £+2nn;§5+2nn , neZ; 6)|L+2nn;
12 12 6 6 3

5?“+21m), neZ; B) [arctg(—3)+1m; §+nn], neZ. 7. Yepes g q,

III Bap. 1. a) 2nn, n € Z; 6) g+21tn, ne Z;%n+21m, neZ;s) —§+nn,
neZ. 2. a)—g+2nn; %+2nn; §E+27tn, neZ, 6)g+2nn, neZ.

3. a) §+ nn, ne Z; 6) —§+nn, neZ.4. a)(-1)"*'arcsin 0,6 + nn, n € Z;

0) iarccos§+ 2nn, ne Z; B)—arctgd+nn, neZ. 5.a)-n+2nn,

—g+2nn, neZ, 6)§+n’.n, neZ. 6. a) [—%+2nn; %+2nn), nelZz,

6) [2?“ + 271n; %‘ + 2nn), ne Z,; B) [arctg2 + mn; g+ nn), ne Z.7. Ye-

pea%q. IV Bap. 1. a)§+2nn, neZ;06) i§+2nn, neZ; B) —§+nn,
nelZ. 2.a)i%+2nn,2nn,nez; 6) 2nn, ne Z. 3.a)—%+nn,neZ;
6) g +7n,neZ. 4.a) tarccos(-0,7) + 2nn, ne Z; 6) (-1)" arcsini +nn,
ne Z; B)arctgb+nn, ne Z. 5. a) 2nn, -~ + 2nn, ne Z; 6) nn, ne Z.

6. a) (—1565+2nn; —§+2nn} neZ; 6) [—%n+2nn; 2?“+2nn), nez,

B) —§+nn; arctg2+nn|, ne Z. 7. Yepes 1,5 u.





OTBeTbl K UTOrOBOMY TECTy

I 6apuanm

Homep
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