ДИСТАНЦИОННОЕ ОБУЧЕНИЕ (неделя с 06.04 по 10.04)
8П КЛАСС
	МУЗЫКА (Водопьянова Ольга Михайловна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Мюзикл «Призрак оперы» Э. Уэббер
	Прочитать конспект урока — термины, понятия,  аудиофайлы,  тестовые задания — материалы расположены ЭПОС. Школа
	1. Выполнить тестовые задания
2. Прослушать аудиофайлы.


	Связь с учителем:  прислать домашнее задание можно в ЭПОС. Школа в беседе.



	Биология (Чмыхова Маргарита Геннадьевна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Рефлекс - основа нервной деятельности
	Стр. 225-231 учебника
	1.Прочитать

	2.
	Торможение, его виды и значение
	Стр. 231-234 учебника 

	1. Прочитать 
2.Вопросы 2,3,7,9 стр.234
(письменно). Сдать до 10.04

	Связь с учителем: задать вопросы, прислать домашнее задание можно в ЭПОС Школа, беседа, написать сообщение (нажать на скрепочку).







	Немецкий язык Ерогова Светлана Александровна

	Тема урока
	Содержание
	Домашнее задание

	Моя семья 
	Просмотреть урок
https://www.youtube.com/watch?v=b0IOo6wpw00
https://www.youtube.com/watch?v=b0IOo6wpw00
	Записать  слова в словарь и выучить слова по теме «Семья».(сдать до 10.04)


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




	МАТЕМАТИКА(Лимонова Наталья Валентиновна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Понятие системы рациональных уравнений
	П.9.1 учебника, прочитать, правила записать в тетрадь

	1.ответить письменно на вопросы № 524 
2.Выполнить
№ 525,527,532(1столб.)

	2.
	Понятие системы рациональных уравнений 
	П.9.1 учебника, прочитать, правила 

	1Повторить правила
2. № 533,535

	 3.
	Решение систем  рациональных уравнений способом подстановки
	П.9.2 учебника.  Разобрать примеры 1,2,3.

	1Записать алгоритм решения систем уравнений методом подстановки
2. 538(а,б,в)  540(а,б,в) 542
3ссылка для скачивания дидактического материала
https://s.11klasov.ru/3010-algebra-didakticheskie-materialy-dlya-8-klassa-potapov-mk-shevkin-av.html
 4 С-21  вариант I.  решить задания1,2(решения отправить удобным способом    10.04.2020)

	
	Геометрия

	1
	Градусная мера дуги окружности
	П 72 учебник , прочитать . сделать конспект
	1Выучить определения 
2.№ 649, 650


	2
	Теорема о вписанном угле
	П 73 , конспект, теорема, следствия
	1№ 654, 655
2.решить задачи на готовых чертежах(отправить решение 08.04.2020)

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



[image: ]
Решить 1,2,3,4,5, задачи





	ФИЗИКА(Ганеева Эльвира Салаватовна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Работа и мощность электрического тока.
	Ссылка на доступ к видео-уроку  будет отправлена Орлову Вадиму 30.03 в 9:00
	1.Домашнее задание будет выслано 06.04


	2.
	Тепловое действие тока. Закон Джоуля-Ленца.
	Параграф 52 (стр. 241-245). Прочитать,  законспектировать и просмотреть видеофрагменты 
· https://www.youtube.com/watch?v=GGnFhHSCuAs
· https://www.youtube.com/watch?v=xlDaZVQWbNA
	1. Домашнее задание будет выслано 08.04

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте gan237648@mail.ru, либо в ВК vk.com/elika669




	ОБЖ (Букин Владимир Михайлович)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Здоровый образ жизни
	
	Сделать краткое сообщение по теме «Укрепление здоровья человека и общества» Сдать до 10.04.2020


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





	РУССКИЙ ЯЗЫК (Финк Нина Алексеевна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Обособленные обстоятельства
	Параграф 40. Стр.188,195-197(новый учебник). параграф 34,стр.163-164,171(возьмите на заметку),172 (упр.300 устно), стр.173(старый учебник)
	Упр.290(старый).Письменно. Упр.336 (новый) Письменно Задание выполнить к 07.04.20

	2.
	Обособленные обстоятельства
	Параграф 40.Стр.188,195-197(новыйучебник). Параграф 34,стр.163-164,171(возьмите на закметку),172 (упр.300 устно), стр.173
	Найти из любых текстов и выписать 2 предложения с обособленными обстоятельствами, выраженными деепричастными оборотами, указать их, подчеркнуть, крестиком обозначить главное (определяемое слово - это сказуемое). Задание выполнить к 08.04.20

	3.
	Уточняющие члены предложения.
	Параграф 41.Стр.200-201(новый). Параграф35. Стр.176 (старый)
	Упр.355(новый). Письменно Упр. 308(старый) Письменно
Заданияе выполнить к 10.04.20

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте 
rabotafna@gmail.com




	ЛИТЕРАТУРА (Финк Нина Алексеевна)

	Тема урока
	Содержание
	Домашнее задание

	А.К.Толстой «Князь Серебряный»
	Стр. 28-69(новый учебник)
Стр.31-51(старый учебник)
	Дочитать произведение, посмотреть одноименный фильм он-лайн.  Выполнить к 07.04.20

	Л.Н.Толстой «После бала»
	Стр. 74-75(новый учебник)
Стр.72-83(старый учебник)
	Дочитать рассказ, устно ответить на вопросы, которые  после рассказа. Выполнить к 10.04.20

	Связь с учителем: задать вопросы можно по почте rabotafna@gmail.com




	Технология (Адамова Татьяна Ивановна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Основы предпринимательства
	Краткая формулировка задачи. Исследование.
1.»Пирамида потребностей» А.Маслоу
Используйте интернет ресурсы
	Практическая работа
Составьте перечень товаров и услуг, которые могут быть источником дохода школьников.
К 15.04.2020г.

	2.
	Основы предпринимательства
	1.Определите страну-изготовителя по штриховому коду.
2.Информация о товарах.
3.Торговые символы, этикетки и штрих коды.
Используйте интернет ресурсы.
	Практическая работа
Разработайте этикетку на производимый в семейном хозяйстве предполагаемый товар.
К 15.04.2020г.

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте adamova55@yandex.ru





	ИНФОРМАТИКА (группа Копыловой Елены Петровны)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Логическая функция и выражения
	Повторить конспект в тетради по операндам в логике
	Выполнить решение 
https://inf-oge.sdamgia.ru/test?id=9590045
Сдать до 10.04

	Связь с учителем: задать вопросы можно по почте kopyl59@mail.ru (либо в ВК kopyl59)



	Черчение Колегова Лариса Викторовна

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	графическая работа
	Презентацию и практическое задание смотреть в ЭПОС
	Выполнить чертеж детали в трех проекциях.
Сдать до 10.04

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте  kolegovalara@gmail.com (либо в ВК, вайбере)




	ИСТОРИЯ ( Жигалова Виктория Владимировна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Либералы, консерваторы и социалисты.
	 1.Изучить §9-10. Сделать в тетрадь необходимые записи
2.Зарегестрироваться на сайте РЭШ (Российская Электронная Школа https://resh.edu.ru/register/ как ученик)
2. Перейти по этой ссылке, чтобы прикрепиться к учителю
https://resh.edu.ru/office/user/link_teacher/?code=acfd2b725a9ae6d8449a
3. Зайти в «ПРЕДМЕТЫ», выбрать  ИСТОРИЯ « 9 КЛАСС!!! (обратите внимание, что 9 класс!)», УРОК 4. Изучить все части урока (основная часть). Посмотреть видеоурок, выполнить тренировочные задания (обратите внимания на цифры справа! Нажимая их поочередно сверху вниз, вы переходите к следующим заданиям. 
	1. Заполнить таблицу в файле Microsoft Word «Основные идеи общественно-политических учений XIX в»  ( сравнить учения: либерализм, консерватизм, социализм и анархизм).
Вопросы для сравнения: 1.Роль государства в экономической жизни
2.Позиция по социальному вопросу и пути решения социальных проблем
3.Пределы индивидуальной свободы.
Отправить документ учителю на почту ZhigalovaV24@gmail.com до 10.04.2020
до 14:00.
Файл подписать: КЛАСС. ФАМИЛИЯ ИМЯ

	2.
	Строительство новой Европы
	1.Зайти на сайт РЭШ  https://resh.edu.ru/ 
2.Зайти в «ПРЕДМЕТЫ», выбрать  ИСТОРИЯ « 9 КЛАСС», УРОК 5, УРОК 6
Изучить все части урока (основная часть). Посмотреть видеоуроки, выполнить тренировочные задания (обратите внимания на цифры справа! Нажимая их поочередно сверху вниз, вы переходите к следующим заданиям.

	Выполнить все контрольные задания урока 5 и урока 6!!!
Сделать себе необходимые записи в тетради
Изучить §11,12

	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте ZhigalovaV24@gmail.com (либо в ВК https://vk.com/id588195466) 


	
ОБЩЕСТВОЗНАНИЕ ( Жигалова Виктория Владимировна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Рыночная экономика.
Производство - основа экономики.
	1. Зарегестрироваться на сайте РЭШ (Российская Электронная Школа https://resh.edu.ru/register/ как ученик)
2. Перейти по этой ссылке, чтобы прикрепиться к учителю
https://resh.edu.ru/office/user/link_teacher/?code=acfd2b725a9ae6d8449a
3. Зайти в «ПРЕДМЕТЫ», выбрать  ОБЩЕСТВОЗНАНИЕ « 8 КЛАСС!!! УРОК 13. Рыночная экономика Изучить все части урока (основная часть). Посмотреть видеоурок, выполнить тренировочные задания (обратите внимания на цифры справа! Нажимая их поочередно сверху вниз, вы переходите к следующим заданиям.

	1. Сделать необходимые записи в тетради  в том числе из § 20 ( выучить все определения экономики).
2. Изучить §21 сделать все необходимые записи в тетради.
3.Подбери с помощью интерент-ресурсов материал о российских компаниях, специализирующихся на производстве определенных товаров и услуг. Напиши сообщение на эту тему в текстовом файле Microsoft Word (объем работы –минимум 1 стр.) 
Отправить документ учителю на почту ZhigalovaV24@gmail.com до 10.04.2020
до 14:00.
Файл подписать: КЛАСС. ФАМИЛИЯ ИМЯ


	Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте ZhigalovaV24@gmail.com (либо в ВК https://vk.com/id588195466) 



	ХИМИЯ (Иваницкая Светлана Геннадьевна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Генетическая связь между  классами веществ.
	Параграф 43 стр.259-260.: прочитать.
	Выполнить упр.
2а, 3 стр.261 работу сдать до 10.04 


	2.
	обобщение и систематизация знаний по теме"Растворение. растворы. Реакции ионного обмена.
	повторить материал: параграф 38.

	Выполнить упр. 2б, 4 стр. 261. 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.
	Упражнения легкой атлетики
	
	Сделать краткое сообщение на тему «Виды легкой атлетики» Сдать до 10.04.2020

	2.
	Челночный бег
	
	ОРУ(Общеразвивающие упражнения)

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



Английский язык Гуляев Дмитрий Сергеевич
	№1
	Тема урока
	Содержание
	Домашнее задание

	1
	Подготовка к экзамену
	Выписать в тетрадь достопримечательности РФ, Великобритании, Лондона, Москва, Перми и Страны вашей мечты по блокам. Добавить к темам достопримечательности.
Видео о России: https://www.youtube.com/watch?v=kw5w0O34b-8
Видео о Британии:
https://www.youtube.com/watch?v=hbQbaUeOkDQ
Видео о Лондоне:
https://www.youtube.com/watch?v=CTrHNiDFdqs
Видео о Москве:
https://www.youtube.com/watch?v=Rwyn6udFeQk


	Учить новые факты о географии городов и стран. На выбор записать видео с рассказом любой географической темы. Отправить на почту. dmitriy-gulyaev1@yandex.ru
(срок сдачи 10.04)

	2
	Подготовка к экзамену.
Урок №6 стр 54, Важны ли праздники?
	Разбор текста, упр 2 стр 55 письменно в тетрадь. Ваше отношение к праздникам. Используя вводные конструкции. Обучающий урок:
https://www.youtube.com/watch?v=TbggqzYQhdA
 Повторение темы Праздники.
	Записать видео с рассказом темы Праздники Отправить на почту. dmitriy-gulyaev1@yandex.ru
(срок сдачи 10.04)

	3
	Проектный урок. Стр 61, выбрать проект.
	Оформить проект в любом виде. Лучше всего презентация. Повторить праздники в англоязычных странах.
Видео урок:
https://www.youtube.com/watch?v=0jkyyh4h5s4

	Отправить проект на
dmitriy-gulyaev1@yandex.ru
(срок сдачи 10.04)


Связь с учителем: задать вопросы, либо прислать домашнее задание можно по почте  dmitriy-gulyaev1@yandex.ru

	ГЕОГРАФИЯ (Боровик Анастасия Владимировна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Этнический и языковой состав 
	видеоурок https://youtu.be/UzHiGXXRqao
сделать конспект по видео (для тех у кого нет интернета по параграфу)


	параграф 45
на контурной карте отметить распространения малочисленных народов России
Отправляется фото работы

	2. 
	Культурно-исторический особенности народов России
	видеоурок https://youtu.be/b8mnz8_igKs
сделать конспект по видео (для тех у кого нет интернета по параграфу)

	параграф 46
на контурной карте отметить распространение религий России
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. 




	ИНФОРМАТИКА (Элизбарова Кристина Михайловна)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Системы счисления
	1. Зарегистрироваться в Google почте (если уже есть аккаунт, значит вспоминаем логин и пароль).
2. Зайти в приложения Google и найти приложение «Класс» (рис. 1), также можно скачать приложение на телефон «Classroom».
3.Нажать на «+» и выбрать присоединиться к курсу, затем ввести код: vm2h4k3.
4.Выполнять задания согласно инструкции в ленте курса.
	Тест на курсе (до 12.04)

	Связь с учителем: задать вопросы можно в ВК (https://vk.com/id147586637), также в чате курса.




[image: ]
Рис. 1.

	Китайский язык ( Дегтярников Антон Вячеславович)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Повторение 
фонетики
	https://www.youtube.com/watch?v=TwzSauVgWh8&list=PL791pJwBnwsUdXEXPFT8qSB7kpfafkOAl&index=3
https://www.youtube.com/watch?v=NoGJpnCSPCQ&list=PL791pJwBnwsUdXEXPFT8qSB7kpfafkOAl&index=4
https://www.youtube.com/watch?v=vKyET4EFcHY&list=PL791pJwBnwsUdXEXPFT8qSB7kpfafkOAl&index=5


	1.Повторить звуки.
2. Выписать гласные и согласные звуки китайского языка(дифтонги) до 10.04.20 

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




	ФРАНЦУЗСКИЙ ЯЗЫК (Козкаченко А.А.)

	№
урока
	Тема урока
	Содержание
	Домашнее задание

	1.
	Моя семья 
	В учебнике стр.62 - 65 выписать новые слова в словарь. Перевести можно через Online словарь (https://www.lingvolive.com/). 
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NMpeaucnosue

JdupaxTudeckHe MaTEePHAJBI IO Kypcy anarebpsl comep:kart
28 caMOCTOATENBHBIX M 7 KOHTPOJLHEIX PaloT B YeThIpeX BapH-
anrax. Ko BceM BapmaHTaM KOHTPOJABHEIX pafoT HMeIOTCA
OTBETEI.

CogmepxaErue AUJAKTUYECKHMX MATEPHAJIOB IIOJHOCTBIO COOT-
BeTCcTByeT y4yeOHHKY anrebper ansa 8 KJuaacca cepuu «MI'YV —
mxone» (aBropsl C. M. Huxonsckuit, M. K. IToranos, H. H. Pe-
meTHHKOB, A. B. IlleBkun). [ugakTHdecKne MaTepPHAJLI MOXKXHO
HCIIOJIb30BATh KakK B 00Ijeo0pas3oBaTeJbHBIX KJaccax, TAK M B
KJjaccax ¢ yrayOJeHHEIM H3y4YeHHeM MATeMaTUKH Npu paboTe Io
J00bIM y4ueOHMKaM, a Tak:;Ke [JA BOCIOJHEHHS Npo0eoB M ca-
moobpazoBanusa. Ilpemnoskensrie paGoTEl MOMKHO MCIIOJNB30BATH
Kak ofydJalomue caMOCTOSTeNbHBIe paboThl NI KJACCHOH HIH
AoMaimHe# paboTeI.

K xamnoil camocroATensHOM paGoTe B IEePBOH YaCTH KHUTH
JaHBI NIPEMepbl BBHINOJHEHHUA 3aJaHUMN, aHAJNOTHYHBIX 3aJaHUAM
H3 CaMOCTOATEeJNbHBIX pabor, paGoTa ¢ HEMH IIOBBICHT pPe3yJbTa-
THBHOCTE BBINIOJIHEHHSA CAMOCTOATEJIbHBIX M KOHTPOJLHEIX paGoTr
H YCBOEHHE TEeMEI B IIEJIOM.

Marepuanel nias IDOATOTOBKH K CAMOCTOATEJBHBIM paboTam
comepaxaT noapobHBIe O0bACHEHWA PeIleHHH 3ajaHuii, a opopM-
JIeHHEe DelleHHH yJallfUMHCH MOXKeT ObITh KDPATKHM.

TeMbl, OTMEeUEHHEIE 3Be3J0YKO, He ABAAIOTCA 0043aTeNbHEI-
MU B o0meobpasoBaTebHOM KJacce. OHUM OXBATHIBAIOT IPOTrpaM-
MY KJIAcCOB C YrIyOJIeHHBIM HM3y4YeHHeM MATeMaTHKH (Ipeanpo-
bunpEEIX KIaccoB). Tak, Tembl «JluHelHEIe ypaBHEHHUA C
mapamerpom», «KBagpaTHBle ypaBHeHMs ¢ mapameTrpoM», «Cuc-
TeMbl JHHEHHBIX ypaBHeHHIT ¢ mapaMmeTpoM», «['padbmueckmii
crmoco0 pelleHHMsA 3ajad ¢ MapaMeTpPOM» IO3BOJIAIOT HE TOJIBKO
IIO3HAKOMHTEL YYAIMHXCHA C IIOHATHEM IapaMeTpa, HO M HAYUYHUTH
HX pemaTh NpocTedIHe 3aflayy ¢ [IapaMeTpaM#, He Tpefyommu-
MH IIOKa pellleHHUsd HepaBeHCTE.

JIro0ble M3 CaMOCTOATENLHBEIX pafoT yuuTeN b MOMKET HCIIONb-
30BaTh A5 KOHTPOJA Ha oTMeTKy. CleayeT y4ecTh, 4TO MHOTHE
CAMOCTOSITeJIbHEIE PA0OTEI U BCe KOHTPOJLHEIE PaBoThl M30BITOY-
HBI o obbemy. Ilpeanmomaraercsa, 4To yumTeas orbepeT M3 HHX
4YacTh 3aJaHUM C y4YeTOM YPOBHA NOATOTOBKH YYaIlUXCA IIO0
IpeiMeTy W BPDeMEeHHM, OTBOJUMOTO HA BBINOJHEHHEe paboThI.

Heroroprie saganus sapuanToB III u IV HecKOJBKO clioMHee
COOTBETCTBYIINNX 3agaEuil BapuaHToB I m II. B kmaccax c
yray0JeHEHBIM HM3yYeHHEeM MATEeMATHKM OT/AeJbHEIE CAMOCTOMA-
TeJbHbIe PabOTEI, OTMEYEeHHEIe 3BE3AOUKAMH, MOKHO IIPOBECTH
KaK KOHTDOJIbHBIE.
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Pazpen I

Marepuansl ans NOAroToBKU
K CaOMOCTOSITeNbHbIM paboram

1. YucnoBbie HepaBeHCTBA.
Yucnoesie NPOMEXYTKM

IIpumep 1. VkakeM TpH UHCIA, 3aKJIOYEHHBIE MEMKAY 4YHC-
agamMu 5,3(24) u 5,(324).

Pemenue. 5,3(24)=5,32424..., 5,(324)=5,32432... . IIlepBrie
yeThIpe MUMPHI B AECATHYHON 3amMCH UYHCeJ COBOAJAKT, & M-
Thie THGPHl Pa3JIMYHbl, [I03TOMY JJIA OTHICKAHHMSA TPEeX YHMCel, 3a-
KJIIOYEeHHBIX MEMXAY JTAHHBIMHM 4YHCIAMH, YBEIHYHM IIEeCTyI
nudpy MeHBmero m3 HuX. Iloayuum

5,32424... < 5,32425 < 5,32426 < 5,32427 < 5,32432... .
Otser. 5,32425, 5,32426, 5,32427.

HOpumep 2. Iusa ymcesx a ®H b copaseJIABEI HEPaBEHCTBA
35<a<39 m 6<b< 7. Mexay KakuMy OMMKaHIMIAMH IIeJIbIMH
YHUCJAMH 3aKJIIOUEHO UHCJIO:

a) a+b; 6) a-b; B) a — b; r) a:b?

Pemenne. a) Tak Kak 35+6<a+b<39+7, To 41<a+b<46.

6) Tak kak 35-6<a-b<39:7, ro 210<a-b<273.

B) Tak Kak 35— 7<a—b<39—-6, To 28<a—b<33.

r) Tak xak 35:7<a:b<39:6, To 5<a:b<6,5. Yucno a:b
3aKJII0YEHO MEeXKAY OMMKafIlMMHU IeJbsIMH 9uciaamMu 5 | 7.

Otser. a) 41 u 46; 6) 210 u 273; B) 28 m 33; 1) 5 u 7.

Ipamep 3. JlokakeM CBOMCTBO YMCJOBHIX HEDABEHCTB:

a)Bemma>buc>d, Toat+tc>b+d.
6) BEcom ¢ <0 m a>b, 1o ac <be.

Pemenne. a) K ofeuM uacTaAM mepBoro HepaBeHCTBa npuba-
BHM IO YHCJOY C, a4 K oferM dYacTaAM BTOPOT'O HepaBeHCTBa IIPH-
6aBuM no yHcay b, mOAYYMM BepPHEIe HepDaBeHCTBA

a>b, c>d,
ate>b+c; b+e>btd.

Tak wax a+e>b+cu b+e>b+d, roa+te>b+d, uro
TpeGoBAJIOCE JOKA3aTh. ;

6) Ectu c<0ma>b, 0o —¢c>0m —a<—b.

VMHOKHE 00e gacTh HepaBeHCTBA —a < — b Ha IOJOKHTENb-
HOEe UHCJIO — ¢, MOJIy9IHM BepHOe HepaBeHCTBO ac < bc, 4To H Tpe-
foBanock OKa3aTh.
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IIpumep 4. M300pasuM Ha KOODAHHATHOH OCH YHMCJIOBBIE IIPO-
MeRYTKH [— 5; 4) 1 (— 3; 7]; yraxkem o0beJHHeHHE H Ilepeceye-
HHE BTHX IPOMEXKYTKOB.

Pemenne. Yncnoseie npomexxyTeu [—5; 4) u (— 3; 7] mz06-
pa)keHbl HA pHCyHKe 1.

O0beHEHVEM JAaHHBIX YHCIOBBIX IIPOMEXKYTKOB SABJIAETCA
YHCJIOBOH IpoMexXKyToK [— 5; 7], a mepeceueHEMeM — YHCJIOBOI
npomexkyTox (— 3; 4).

-5 -3 0 4 7 x
Pue. 1
Oteer. [—5; 7], (—3; 4).

IIpumep 5. IlepBeIii DYTHUK IPOXOAUT PACCTOAHHE MEMXIY
JABYyM#A TOpOJaM¥ 3a @ 4, a4 BTOpoili — 3a b 4. OgHaKILl OHU BHI-
LI OJHOBPEeMEHHO M3 3THX TOPOJOB HABCTpPeEUy IPYr APYyry u
BCTPETHJINCEh Yeped { 4. YKa)KeM UYHCJIOBOM IIPOMEXKYTOK HAaH-

MeHbIIeH [JJHWHBI, KOTODOMY HPHHAAJIEXKHUT £, ecii 4<a<bd u
2<b< 4.

Pemenne. Tax kax t=1: (— b), T0 HauboJbIIee 3¥aqe-
HHe | HDOJAYYHUTCA TOrha, KOorjga MNOJOXUTEJNbHOEe YUCI0 —+—
OyzmeT HaHMMeHLIIHM, T. e. Roma a n b 6ymyr HaHﬁOJII:]IIPIMH
a=5ub=4,t,.,=1: (l -—) 9 . Haumenbmee SHE‘IEHHE

1
t MOJMYydYHTCA TOTZA, KOTJA IOJIOMKHTEIBHOE YHCJIO ;+ 6yaer
HaubONBIIUM, T. €. Koraa a u b 6yayT HauMeHBIIUMH: @ =4 H

D=2, ty=1:(5+3)=13. Hrax, 15<t<23.
Orser. I%QMZZ%.

2., Oyukumusa. Nrpadpuk PpyHkumum

IIpumep 1. lam rpadur HeKo- vk
Topo#t ¢QyHKnDum (puc. 2). Ompe-
AeIuM: .
a) oOpAMHATY TOYKH rpadura, | ° B
uMelomei abenucey 1; -4 ot
6) abcmmecy ToukmM TpadpmKa, | 3 \\
uMelomei opAMHATY 4; A N
B) IPOMEKYTOK, HA KOTOPOM 3Ta T2
¢dyuxnus Bospacraer (yObIBaer). +1
Pemenue. a) AGcumumcey 1 mmeer -
Touka A rpaduka, ee opaguHATA 3. Ol 1 2 3 45 6x
6) Opamuary 4 umeer Touka B "t
rpadpuka, ee abenmcca 3. Puc. 2





B) 9Ta GyEKIEA BoapacTaeT Ha orTpeske [1; 3] m yOriBaeT Ha
orpeske [3; 6].

Orser. a) 3; 6) 3; B) @yHknEa BoapacTaeT Ha oTpeske [1; 3]
1 yOpIBaeT Ha orpeske [3; 6].

Ilpumep 2. Nana Gyskuus y = x2. CpaBHHM: :

a) y(10) u y(11); 6) y(—9) = y(— 8); B) y(— 3) = Y(3).

Pemenme. a) Tax kxax y(10)=102=100, a y(11)=11*=121
m 100<121, 1o y(10) <y(11).

6) Tak kak y(—9)=(—9)*=81, a y(—8)=(—8)=64 u
81 > 64, To y(—9) > y(— 8).

B) Tak kak y(—3)=(—3)*=9, a y(3)=32=9, 1o y(— 3)=y(3).

Orser. a) y(10) <y(11); 6) y(—9) > y(— 8); B) y(— 3)=y(3).

IIpumep 3. a) IlocTpoum rpadpmx QYHKOUH Y= —% As
x €(0; +00), .

6) C momMompio ompejesieHHdA AOKaMeM, 4To GyHKOMA y = —
BoapacraeT Ha mpomexyTke (0; + o). ‘

Pemenue. a) 3anoaaum Tabauny sHadyeHHH QYyHKIUH A4 He-
KOTOPEIX 3HAUEHWH apryMeHTa X.

1 1 1
x = 3 0l 1 2 3 4
2 ' ' 1 1 1
== | ~4 ., % | =2 | 71 |. =g | 7% ] %

OTMeTHM Ha KOODAMHATHOH IIOCKOCTH XOy TOYKH, KOODAH-
HATHIl KOTOPEIX 3aHECEHHI B TAOMHMILYy, H COeIHMHHM HX HEIpPepbIB-
1

HOIl nuHHel (puec. 3), moayumm rpadmr GyEKODUH Yy = —

x
na x € (0; +o0),
6) Iyers 0 < x, < x,. Onpexenum

3HAK PA3HOCTH Y; — Y,:
y
e Lic:. .1
W= )= ot
-1 A _%—% < >0
1234586 +t%, = xx, <0, Tak kak x,>0,

o x x,>0 m x, <x,

N Tak kKak y, — ¥, <0, T0 y, <y,
e T. e. foIbIIeMy 3HAYEHUIO apryMeH-
-3 ta (x,) cooTBeTcTByeT GosbIee 3HA-
44 yenue GQyHKOUH (Y,), CJIemoBaTeNb-

1
HO, GyHKOHA Yy = — BO3pacraeT Ha
Puc. 3 npome:xytre (0; + ©0).





3. KeapparHbiii KOpeHs M3 uucna

IIpumep 1. Hafizem 3HaueHHe UMCIOBOr0 BHEIPAMKEHHS
(V3+4)2+(V3—4)2

Pemenue. IIpeobpasyem gamnOoe BHIpAsKeHHE C IIOMOIILIO (op-
MyJ KBajpaTa CyMMBI M KBajpaTa PasHOCTH:

(V3+4P +(V3—-4P2=(V3P+2-V3-4+42+
+(V8)-2-V3-4+42=38.

Orser. 38.
7V11—-17
IIpumep 2. [MoxaxkeM, 94TO YHCIO R/—l—i-_—l)? ABJSETCA PAIlHO0-
HAJNBHEIM.
Pemenme. IIpeoOpasyem sHaMeHaTen b Apo0H ¢ IOMOIIBLI (op-
MyJbI Ky0a PasHOCTH M COKPATHM JApO0b:

T™VII-17 7V11-17
Vii-1® (VI -3-(VIDZ:1+38-VIii-12-
™11 - 17 I - 17 ™V11 - 17 1

T1VII-83+3VII-1 14ViI-34 27Vil-17) 2 — PamHo
HaJbHOE YHCJO.

IIpumep 3. OcBobogumcs OT 3HAKA MOIYJA:

a) [V17—4;  6)|V16—-4; ) [V15—4].

Pemenne. a) Tak xax V17—4>0, to [V17—4|=V17—4.
6) Tak xax V16 —4=0, to [V16—4/=V16 —4=0.

B) Tak kak V15—4<0, 1o [V15—4/=—(V15—-4)=4—-V15.
Oreer. a) V17 —4; 6) 0; B) 4—V15.

IIpumep 4. Haiinem sHavenue BEIpAMKEHHA:

a) V(7+V5)% 6) V(1 - V3)3 B) V52— 14V3.

Pemenue. a) Tax xak 7+V5>0, o V(7+V52=|7+V5|=
=7+V5.

6) Tak xak 1—-V3<0, To V(1-V3)2=[1-V3|=V3-1.

B) Cravana ybeaumcs, 4TO NOAKOPEHHOE BBIPAXKeHHe
52 — 14V'3 asaserca KBAAPATOM ABYUJIEHA:

52-14V3=49-2-7-V3+3=(T-V3).
Tax Kak 7—\/§>0, TO
V52 -14V3=V(T- V32 =|7T-V3|=
Otser. a) 7+ V5; 6) V3—1; B) 7— V3.






4. MNpeobpasosaHue BbIPCXKEHUNA,
CoAEepPXALMX KBAAPATHbIE KOPHM

IIpumep 1 Cokpatum apobb:

2V6 -2 V7-V5
) e O Vi Ve —Vars vViE:

Pemenue. a) PaznoskuM Ha MHOXKHTEIHM UYHCIHTE]b U 3HAME-
HaTeJb ApPOOM M COKpaTHM ee:

2vV6-2 _ 20v6-1) _ 2
Vaz-VvV7 VIvVe-1) VT°
6) Pasno:KuMM Ha MHOMKHTEIH 3HAMEHAaTeNlb APo0H M COKpa-
THM ee:

Vi-VB _ Vi-VB )
Va2 - V30 - VL Vis | Ve(VT-VB) - VANT-VE) |

VT-V5 1
(\/‘ VEYVT - \/‘) V6 -V3°

Otgert. a) \f,ﬁ)\/_ vl

IIpumep 2. OcpoGogumcA OT HPPANHOHAJIBHOCTH B 3HaMe-
HaTeje Apobm:
3 5
a) V1T’ ®) V1T-Vv12®
Pemenne. a) YMHOXKHUM uMCTATeNb M 3HAMEHAaTesb JaHHOM
apobu ma V17:
VY7 aViT  3VIT

VT (vinE | 17
6) I cnocol. YMHOKHUM YHCIHUTE]Ib H 3HAMeHaTelIb APO0H
17+ V12, nonyyum

\WVI1T+ V12 . s "
SYTVE 5 VD 5 VIV w i,
VIT—ViZ (V1T - Vi2) (V1T + Vi2) 17-12

II cnoco6. Tak raxk 5 =17 — 12 = (V17)? — (V12)* =
=(V17T—-V12)(V17+V12), To
5 (ﬁ—V_KW_+V_]
VIT—ViZ V17— V12

Otser. a) 3—1\/71—1; 6) V1T+V12.

17+ V12,





IIpumep 3. CpaBauM umcnaa:

a) V78+ VTl u V75 +V74; 6) V89— V77 u V9T —V98;
B) V24 +V31 u V23 +V32.
Pemenne. a) Tax kKak V73 < V75, a VT1<V74, To

V73 + V71 <VT5+VT74.

6) Tak xak V89 — V77 >0, a VI7 — V98 < 0, T0
V89 —VTT>VIT7T—VI8.

B) U3 ABYX HOJOMKHTENBHBIX uucesa Ooabime To, KBajpar
KoToporo 6oJibllle, MO3TOMY BO3BeJeM JAaHHBIE YHCIa B KBaApaT
U CPABHUM NOJYYEeHHBIE YMCJA:

(V24+V31)2=24+2-V24-V31+31=055+2VT744;
(V23+V32y’=23+2-V23-V32+32=>55+2VT736.

Tax xaxk ImepBoe 4HCJI0 00JIbIIE BTOPOrO, TO

V24 +V/31 > V23 + V33,
Otser. a) V73+ V71 <V75+V74; 6) V89— VT77>V0T -
98; B) V24 +V31>V23+V32.

IIpumep 4. BoiHeceM MHOMKHTENEL H3-II0J 3HAKA KOPHS:

a) @, ecan x > 0; 6) \/ﬁ, ecau x <0.

Pemenue. a) V28x2=V4:-7-x2=V4-V7T- V= 2V 7)x|. Tax
Kak x>0, 1o |x|=x u V28x2 = 2V 7x.

6) V75x2=V25:3+x?=5V3|x|. Tak xax x<0, 7o |x|=—x un

V15x2 = —5V3x (0o6e uyacTH DOJIYYEHHOTO paBeHc'rBa moJIO-
JKHUTEJBLHBI).

OrBeT. a) 2V Tx; 6) — 5V 3x.
IIpumep 5. BEeceM MHOMKHTeJb NOJ 3HAK KOPHA:
a) 3aV11, ecau a > 0; 6) 565, ecam b<O0.

Pemenne. a) Tak kaxk a >0, 10 3aV1 =V9-.-Va2- V11 =
=V9-a42-11=V99a2, 1. e. 3aV11=V99a? (06e wacTn momy-

YeHHOTI'0 paBeHCTBAa HOJIOHCHTEJIBHH).
6) Tax xax b<0, To 5b6V5=—5(—b)V5=—V25- V(- b - V5=
-V25:p2-5=—V125k2, . e. 5b6V5=—V125b* (0oGe uacTn

IONYYEeHHOTO PABEHCTBA OTPHILATEJBLHEI).

Oteer. a) V99a?; 6) —V1256°.






IIpumep 6. [oxaxeM, 4TO HHCJIO Vi2z-2vii-Vi5-4V11
ImeJioe.

Pemenme. V12-2V11 — V15-4V11 = V(V11-1) -
~V(V11-2¢=|V11-1|-[V11-2|=(V11-1) - (V11-2)=

=V11-1-V11+2=1 — gucjao meaoe, 4uro u TpeboBaIOCH J0-
Kas3aTsb.

5. KsagpatHbin TpexuneH

Yueo X, HA3HLIBAIOT KOPHEM KBaJDATHOrO TpexwireHa ax’ +
+ bx + ¢, eciu mpu X = X, 3HaUeHUe KBAJPATHOI'O TPeX4IeHa pasB-
HO HYJIO.

Hanpumep, uuciio 1 ABiseTcs KOPHEM KBaJpPaTHOrO Tpexdie-
Ha 3x2—Tx+4, tak Karg 3-12—7-1+4=0, a gucno —1 =He
ABJAEeTCA KOPHEM 3TOr0 KBAaJPATHOrO TpexdleHa, TaK Kak
3:(—1P2-7-(-1)+4=14=0.

IIpumep 1. Pa3ioxuM KBaApaTHLIM TpeXdleH Ha JHHEHHEIe
MHOMHTEeJIH:

a) o' +6x— 16; 6) 3x2—5x— 8.

Pemenue. a) 3gecs a=1, b=6, ¢ =— 16, AUCKpUMHHAHT
KBaJpaTHOrO TpexdjeHa paseH D=0b’—4ac=36—-4-1-(—16)=
=100 > 0, a xOpHEH KBAAPATHOTO TPEeXYJI€HA DABHEI:

_-b-VD _ —6-V100 _ _ —-b+VD _ —6+V100 _
== =8, xy= = =
a 2 2a 2

CrnenosarensHo, x2+ 6x— 16 = (x + 8)(x — 2).
6) Baecs a=38, b=—5, ¢=—8, moaromy D =b®— 4ac=

=25—4:3-(—8)=121>0.
_-b-VD _ 5-V121 _ _ —-b+VD _ 5+V121
==1, x,= 2a - 6

X2T 72 6

25 2.

w8
3

CremoBarensHo, 3x%—5x —8=3(x+ 1)(x — %}.

Otser. a) (x+8)(x—2); 6) 3(x+ 1)(x— %).

Ipumep 2. [JoxaxeMm, YTO AIA J060r0 JeHCTBUTEJIBHOTO THC-
J1a X CIIpaBeAJIMBO HepaBeHCTBO:

a) 3x*—6x+320; 6) x*—16x+66 > 0;

B) —&2+dx—H <0,

Pemenue. a) Brijenum KBajgpaT ABydIeHa:

8x2—6x+8=3(x2—2x+1)=3(x— 1)~

Tax kak (x —1)2>0 gna moboro x, To 3x%— 6x+3 =0, uro
1 TpebOBAJIOCHE HOKA3ATH.

0) Bergenum KBajpaT ABYYJIIEHA:

22— 16x+66=x2—2-8x+82+2=(x—8)*+2.
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Tak xak (x —8)2>0 gua moboro x, a 2>0, 1o x*—16x +
+66 > 0, uro ¥ TpeboBaNOCH NOKA3aTh.

B) Brizenum KBazpaTr AByUJIeHA:

—x?t+4x—56=—(x2—2-2x+ 22+ 1)=—(x—2)* — 1.

Tax xak — (x—2)?< 0 guaa moboro x, a —1<0, To —x*+4x—
—5<0, 9T0 M TpeGoBANOCEH AOKA3ATEH.

Ipumep 3. Yupoctum Beipaxenwue |x?—12x + 37|+ |—x2—11/.
Pemenne. Tak Kak x> —12x+37=(x—-6)>+1>0, a
x?2+11>0 ana moboro x, TO cnpaBeAJMBLI PaBeHCTBA:

|x2—12x +87|=2*—12x+ 37 m |- x2—11|=|x2+ 11| =22+ 11,
O3TOMY

|x2—12x+ 37| +|—x2 - 11|=22—12x+ 87+ 22+ 11=
= 2x2—12x + 48.

OtBer. 2x%2— 12x + 48.

IIpumep 4. Haiigem, npu KaKoMmM 3HAYEHHH @ YHCIO 5 ABJIA-
erTcs KOPHEM KBaAPATHOrO TpexwieHa x°— Tx +a.

Pemenue. Tax Kak ymcao 5 ABIAETCS KOPHEM KBaAPATHOTO
TpexuneHa x2— Tx+a, to 5>—7+5+a=0. OTKyJa NOAYIHUM, YTO
a=10.

Oteer. IIpu a=10.

6. KsapgparHbie ypaBHeHMs

IIpnvep 1. Ilpn kakux sHaueHuax b ypasHeHme x2 +bx+100=
=0 uMeeT eJUHCTBEHHBLIH KOpeHE?

Pemenne. KBagpaTHoe ypaBHeHHE MMeeT eIHMHCTBEHHBIH KO-
PeHb, eCJIH ero NJHCKPHUMHHAHT PaBeH HYJIIO:

D=b*"—4-1-100=b2-400=0, r. e. D=0 upu b,=—20 u
npu b, = 20.

Otser. IIpu b=-—20 u npu b= 20,

IIpumep 2. YUncna x, u x, ABIAIOTCA KOPHAMH yDABHEHHS
- 1 1
x*—10x + 8 =0. HaiineMm 3HaueHMe BBIDAXKEHHA —5 + —
i ¥ o

Pemenue. YVpasHeHue HeHCTRHUTENLHO MMeeT JBA PAa3JIMUHBIX
KOpPHA X; B X,, Tak Kak D =100 — 32 > 0. Ho Teopeme Buera
x; +x,=10, x,x,=8. IIpeobpasyeM naHHOe BEIpAYKEHHE:

2 2 2 2 2 _
L+_: Xp+% _ X+ 2x,x, + X2 — 2x,x __(xp+x)) 2x,x,

] }
xl xg xfx% (x129) (xl.vcz)2

Teneps, moacTaBuB B 3TO BhIpa)ieHHWe BMECTO X; + X, H XX,
ynciaa 10 1 8 cooTBeTCTBEHHO, MOIYUIHM
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1,1 _10'-2.8_384_21
2t 2- " g 64 16"

21
OTser. 16"

IIpumep 3. IlycTs x, ¥ X, — KOPHH KBaJIDATHOIO YpaBHEHHSH
x?—4x —3=0. CocraBuM KBajpaTHOEe YPaBHEHHME, KOPDHAMH KO-

6 6
TOPOr'o ABJAKTCA 4YHUCIA ¥y H %"

Pemenue. [lagHOe ypaBHEHHE JEHCTBUTEILHO UMeeT IBA PAas-
JHYHBEIX KODHA X; H X,, Tak Kak D =16 +12 > 0. Ilo Teopeme
Buera x, +x,=4, x,x,=— 3. CocraBuM NnpUBeJeHHOE KBajgpaT-
HOe ypaBHeHHe X2+ px+ ¢ =0, HMeomee KOPHHN % 5 x%:

— 6 6,  OBlx;txy)) 6.4
P=—G +%,)" " " xx, -3 8
6 6 _ 36 _ 36 _

1% " mnm -8 1%

CnenoBaTenbHO, HCKOMOe ypaBHeHme x2+8x—12=0.

Oteer. x?+8x—12=0.

IIpumep 4. Pemum ypaBHeHHE:

2 2
4x — 3 5x — 6
@) et Di+-2r=9; ) EE o,
Pemenue. a) PackpeiE cKOOKH, IIepeHecs Bce cjaraeMble B Jie-
BYIO YACTh YPaBHEHUA W NpHBeAs momobHBIe 4ieHbI, IepenumeM

YpaBHEHHE B BHJE

2x2—2x—4=0.

Pasnenns ofe uacTH ypaBHeHHA Ha 2, MOJYYUM PaBHOCHJIb-
HOe_eMy ypaBHEeHHe

x2—x—-2=0,
HMelomee KOpHM X, =—1 ®m x,= 2. Otu ymcna ¥ OyAyT KOpHSA-
MM HCXOOHOI'0 YpaBHEHHHA.

6) YMuO:XHB 00e 4acTH ypaBHEHHs Ha 35, MepenHIleM ypas-
HeHHe B BHJE

T(4x%— 8x) — 6(5x* — 6)=0.

PackpelB CKOOKM ¥ npuBels N0J00HEIe UIeHBI, MOJAYYHM
ypaBHEHHE
3x2—21x+30=0.
Pasnenus ofe 4acTH ypaBHEHHS Ha 3, NOJYYHM PaBHOCHJIb-
HOE eMy YPaBHEHHE

x22—Tx+10=0,

HMelolee KOPHU X, =2 ¥ X, = 5. 9TH uHciaa OyAyT KOPHAMH HC-
XOJHOTO ypaBHEHHA.
Oteer. a) — 1, 2; 6) 2, 5.
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7. PewseHue 3apau nNpv NOMOLLUM
KBOGAPATHLIX YPAOBHEHMMA

Ipumep 1. (3adaxa Juoganma, III 6.) Halinem jgBa uucia,
3Had, 4TO HX cymmMma paBHa 20, a mpomsBemeHmne 96.

Pemenwue. Ilycte x — mepsoe u4mcJio, TOrga BTOPOE YHCIIO
20 — x. CocraBuM ypaBHEHHE:
x(20 — x) = 96,

KOTOpOe MOKHO IIepellicaTh B BHJE KBaJAPATHOI'O YPaABHEHHIA
x?2—20x+96 =0.

9T0 ypaBHeHHMe MMeeT KOpHH 12 m 8.

Cam MuodaHT musberas 3zeck pelieHHMA IMOJHOTO KBaJpaTHOIO
ypaBHeHH#A. O603HAUMB HCKOMEIe umcaa uyepes 10+x uw 10— x,
OH CBOJMJ pelleHHMe 3amadyu K ypaBHeHHIO (10 + x)(10 — x) = 96,
KOTOpOe MOJKHO IepenucaTh B BHE HEIOJHOr0 KBAADPATHOTO
ypaBHeHHA x> =4, uMenomero xopuu —2 u 2.

IIpu ni06oMm cmocofe pelieHWs MOJYUUM HCKOMEIE YHCJA
12 u 8.

Orger. 12 u 8.

IIpumep 2. (3adaxa Bxackapet, Hnous, XII 6.) IlBeTok J0-
TOCAa BO3BEIIMIANICA HaJ THXUM o3epoM Ha nouadyta. Korga mopsis
BeTpa OTKJIOHHMJ IIBETOK OT IPEXHEro Mecra Ha 2 ¢yTa, IBETOK
CKpELICA mox Boxoii. Ompegenum raybuHy o3epa.

Pemenne. Ilycte oTpesku AB u AC u3o0paKaloT JOTOC B
ABYX TmoJioskeHHsX (puc. 4). Ecaum AD=x — raybuHa o3epa, TO

1
BD=+, AC=AB=x+5 (aIuHE OTPe3KOB H3MepeHH B GyTax).
CocraBuM ypaBHeHHe 10 Teopeme Ilmdaropa:
1
¥+ 28=(x+3)

B
IlepeneceM Bce ujeHBl ypaBHEe- 1
HUA B OJHY 4YacTh, ¥ OKa)KeTcd, 4TO P 2 c
COCTARJEHHOE YDaBHEHHE SBISETCS D

s 3
JMHEHHBIM, €r0 KOpeHb 3.
CnemoBaTensHO, TAYOHHA 03€pa
3
7 dyra. _ x x+
3
Oreer. 3 Qyra.

[~

IIpumep 3. 3apmiaTa coTpyaHH-
ka cocraBiaana 5000 p. Baponary
VBeJIHYMJIM HA HECKOJBKO IIpo-
LEHTOB, IOTOM HOBYIO 3apILIATY A
YBEIMYHNIH €I0e Ha CTOABKO Ke Puc. 4
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npouenToB. IToxyumaocs 7200 p. OnpepennM, Ha CKOJIBKO IIPO-
IeHTOB yBeJIMUMWJACh 3apILjlaTa B IepBEI pas.

Pemenue. ITycTs 3apmiaTa yBeJIMUYKIACH MEePBLIH pas Ha p%.
IToce meprRoro MOBHINIEHMA 3APILIATA COCTABHJIA

=l P
5000 + 155 + 5000 = 5000 - (1 +755) (0.)-

Kax BuauM, yBeJHUYeHHEe BeIMUYHHBLI Ha pY% MOJydaeTcs yM-
HOXKeHHeM 3ToM BeamuwHbl Ha (1 +%). ITy HOBYIO 3apIiaTy
YBeIMYMIN HA pY% W IOTYy4UIN

(1 +55)(1 + 155) - 5000 = (1 + 155)% - 5000 (p.).

ITocne Broporo yeeawuenus szapriara cocraBuna 7200 p. Co-
CTABMM ypABHEHWeE:

(1 +55)? + 5000 = 7200,
OTKyZAa
(1+55)7=1,44.
9TO KBaApaTHOE ypaBHEHHE OTHOCHTEJILHO P MOMKHO DeIlHuTh,
He UCIOJb3ysA 00myio GopMyay AJA KOpPHe#l KBaJpaTHOTO ypas-
HeHuda. Taxk kKak yucyao (1 +—1€—0) nonoxuTenssoe u 1,44 =(1,2)>%,

TO 1+% 1,2. 910 osmauaer, uto p = 20, T. e. mepBhHIil pas

zapmara yeeamumiaack Ha 20%.
Oteer. Ha 20%.

8. PaumoHansHbie ypasHeHus

Yro0bl pemuTh YpaBHEHUE

P(x) _

) 0, (1)
rae P(x) m Q(x) — MHOTOWIEHBI, HAJO HAWTH KOPHHM ypaBHEHHA
P(x) =0 m mojgcraBuTh MX B 3HaMeHaTenb Q(x) jmeBod UYacTH
ypaBeEeHua (1). Te m3 HHX, KoTophsle 00paimaiT 3HaMeHaTelb
Q(x) B uMcI0, HE PABHOE HYJIIO, ABJIAITCA KOPHAMH YpaBHEeHHA
(1), apyrux xopHeii ypaBHeHue (1) He mMeeT.

Ilpumep 1. Pemum ypaBHeHHe:
2

x2 =] x 2x 24

) ez O 06 6-x =-6

Pemenue. a) Cuauana pemum ypaBHeHHe x2—1=0. OO nMe-
eT aBa KopHa 1 m — 1.

IIposepumM, He ofpamjaioT Ju B HYJIb HalifleHHEBIe UHCJA 3HA-
MeHaTeJ b ApPoOH.

Ecam x=1, o x* —b5x*—4x+2=1-5—-4+2#0,

ecom x=—1, o x*—5x*—4x+2=—-1-5+4+2=0,
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CrnenosarenbHo, 1 aBiagerca KOPHEM AaHHOTO ypaBHEHHd,
a — 1 mHer. .

6) IlepeHeca Bce 4ieHbl YPABHEHHS B JIEBYI0 UACTh, IPUBENA APO-
6m Kk obmemMy 3HAMEHATEJI0 M CJOMHB HX, HOJYYHMM ypaBHEHHe

x°—2x— 24
x—6

PaBHOCHUJIBHOE HCXOJHOMY YPABHEHHIO.

Cravana pemum ypaBHeHHe x?— 2x — 24 =0, OHO HMeeT JBa
KOpHA x;, =6 u x,=—4.

Yucmo x, obpamaeT B HyJb 3HAMEHATEIb ApPoOU B ypaBHEHUH
(2), a uucno x, Her, clefOBaTeNbHO, X, ABJAETCA KOPHEM ypaB-

HeHHsA (2) ¥ MCXOZHOTO ypaBHEHWs, a X, HeT.
Otser. a) 1; 6) —4.

IIpumep 2. Pemumm ypasHeHue
(x®+6x+9)(x*+6x—4)=0. (3)
Pemrenmne. ToNbKO KODHH ABYX ypaBHEHWi
1) x2+6x+9=0 m 2)x*+6x—4=0

ABJIAKTCA KODHAMH ypaBHeHuA (3).

Pemne xasxjoe u3 ypaBHeHHH 1) m 2), HaiileM Bce KODHH
ypasuenus (3): —38, —3—V13, —3+V13.

OTtBer. — 3, —3—\/ﬁ, -~ 8+ V13.

IIpumep 3. Pemum ypaBHeHHe
xt—-x2-12=0. (4)

Pemenune. Ypasuenune (4) mociie 3aMeHbl HEM3BECTHOTO Y = x2
IpespamaeTca B KBaJApPATHOE:

=0, (2)

y—-y—12=0. (5)
Tax xax ypaBHeHuwe (5) MMeeT ABa KOpHA y, =—3 Y, =4,
TO TOJIBKO KODHH ypaBHeHu# 1) x*=—3 u 2) x®=4 asasiorca

KOPHAMH ypaBHeHHS (4).

Pemus xaxxaoe m3 ypaBHeHmii 1) u 2), HaiizeM Bce KOpHM
ypasHenus (4): —2, 2.

OTtger. — 2, 2.

9. PewieHue 30404 NpU NOMOLUM
POLMOHANBHBIX YPOBHEHMUMN

IIpumep 1. TparTopucr momxeH OBLI BemaxaTh 24 ra mammeEn
3a HEKOTOpHIH cpox. Korza oH BBINOJHHUA TIOJOBHMHY 3ajaHHMA,
TIoIIeJl CHABHBIA JOX/Ab, IIOSTOMY OAWH JeHb OKasajcsa Hepabo-
guM. Ilocne moxAA TPAaKTODHCT IePeBBHINOJHAJ HOPMY Ha 1 ra
B JIeHbE U BBIIIOJHUI 3aJaHHe K HaMEUEHHOMY CPOKY. CKOJBKO
reKTapoB B JIeHb BCIIAXHBAJ TPAKTOPHCT IIOCTEe HOMAAT?
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Pemenue. IlonoBuHa saganua cocraBasier 12 ra. Ilyers gmo
OOMAA TPAKTOPHCT BCIAXHBAaJ IO X ra IIallHd B JEeHb. TOI‘J.I& Io-
cjae HoAA OH BecmaxmBan mo (x +1) ra mameM B fAeHb. [lo

‘ 12 . S
JOMOA OH IIaxana T JHeHn, a IIocje DOXXIOHA T JHeru — Ha
1 gess MeHbIne, yeMm 70 AokAA. CocTaBEM ypaBHEHHE: '

12 127 _

o T ()

Ileperecs Bce YJeHB YpaBHEHMS B JIEBYK 4YacTh, IPHBENsA
Ipobu K 00ImeMy 3HaAMeHATENI0 M CJA0XKHB HX, IOJNYYHM ypaBHE-
HHE )

2rx-13

prorpTall (2)

paBHOCHJIBbHOEe ypaBHeHHI0 (1).
Cuauana HalifieM KOPHM ypaBHEHHA

x*+x—12=0.

9to Gyayr umcna x,=—4 1 x,= 3.

Hu opgHO M3 »THX umcea He obpaimaer B HYJAb 3HaMeHATENb
npobu B ypaBHeHuu (2), clefOBaTeJbHO, 9TH YHMCJIA ABIAIOTCH
xopEaMu ypasHenus (1). Ho mo cmeicay 3agaum x > 0, moatomy
YCIOBHAM 3aJadydl yAOBJIETBODSeT Numb X, = 3. Torma mocie
JIOKAA TPAKTOPHCT Bemaxmpal nmo 3+ 1=4 ra B JeHb.

Oreer. 4 ra.

IIpumep 2. [IBe cTapymIK# BHINLIM OZHOBPEMEHHO HABCTDEUy
ApyT APYTY M3 ABYX ropofoB. OHH BCTPeTHJIMCH B IIOJAEHb M JO-
CTHTJIH YYKOro ropoja: mepsas B 4 4 TNONOJYyJHH, a BTOpas B
9 y. Korga oHM BBEIILIM U3 CBOMX I'OPOAOB?

Pemenne. I cnoco6. IlycTs cTapyIIKH BCTPETHJIHMCH Yepes
X Y TIocJie BRIXOJAa M3 CBOMX ropojos. Torza mepsas saTpaTHIIa
Ha Bech NyTh (x +4) 4, a Bropas (x +9) 4. Ilepsaa B wac mpo-

Xomgujaa BTOpadA YyacThk BCero ImyTH, 3a 4Yac OHH

&-+42 x+9 "
1 1
cOMmKAaNnCs Ha 57 + 5 7g B/IM Ha - YacTh BCEro myTH. Cocra-

BHM ypaBHEHHE:

1 1 1
x+4+x+9_x' . 3

Pemus ypaBHeHuHe (3), HAiiieM ero eAMHCTBEHHBIA IIOJIOMXKH-
TeJILHEIN KOpeHb 6, MoaToMy crapymky Geuta B myTu 6 4, a 3Ha-
YWT, OHM BBIIJIM H3 CBOMX ropozos B 6 1 yrpa (12 —6 =6).

II ¢cnoco6. IlycTs mo-IpeXXHEMY CTAPYIIKH BCTPETHJIHCH He-
pes x 4 Tocjie BhIXoAa u3 cBoMX ropomos. IlocrpomM cxemarH-
yecKM TrpadUKH ABM/KEHUs [epBOil M BTOpoii crapymex: PP, u
VV, coorBercrBeHHO (puc. 5). MOMEHTy HX BCTPeYH COOTBETCT-
pyer Touxka M mnepecedeHHus rpaduKoB.
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W3 ycioBusa 3amadyd CIeAyeT, 9TO  As
NP, =4, KV, =9, a Tpebyerca V| _x N 4 P
HaiiTm PK = x. U3 mopobusa aByx
map TpeyroasHHKOB VMN u

V.MK, MPN u MPK nonyuuwm, M v,
x MN MN 4

9T0 g =k ¥ MK - x» OTKymAa P x K 9 t

x_4

9 x° Puc. 5

IlocnemHee ypaBHeHHe TaKXe
uMeeT eNWHCTBEHHBIH ITOJIOKUTENbHLEIH KOpeHs 6, mosToMy cra-
pPymKH ObBLTH B OYTH 6 4 ¥ BHIIJIM M3 CBOMX I'OpofoB B 6 u
yTpa.

Oteer. B 6 u yrpa.

IIpumep 3. 3a oauH yac gBe TPyObl HAIOJHUIN DacceilH 00b-
emom 22 m®. Cronbko KyOoMeTpOB 3amoJHMJIA IepBas TpyoOa,
eciu 2 M® OHa 3amONHUIA Ha 3 MUH OhICTpee, YeM BTOpas TPY-
Oa samnonHuna 3 M°?

Pemenne. Ilycts nepsasa tpy6a 3a 1 u samommmma x m®, Tor-
na Bropasa Tpyba 3a 1 4 samonmmmaa (22 — x) m®. Ha zanonHeHHe

1 a? 60 60
M° mepBas TPy0a pacxoAyer — - MUH, a BTOpad 55—, MuH. Ha

120
sanonHenue 2 M® mepsas Tpy6a pacxoayeT —, MHH, a BTOpasd

180
Ha 3amoiHeHWe 3 M® pacxoayer 55—, MuH. Ilo yciaoBmio saza-

umM neppas Tpyba samonmmEmia 2 M® Ha 3 MuH GhICTpEe, YyeM BTO-
pas Tpyba samonuuna 3 m°. CocTaBUM ypaBHeHWUe:

180 120 _ g
22-x x
PemuB aTo ypaBHeHme, HalleM ero eIMHCTBEHHBIH IIOJIOMKI-
TenAbHBIH KopeHb 10. OTo osHauaer, 4TO mepBas TPyOa 3AIOJJIHH-
aa 10 m3.
Oteer. 10 M3.

10. 3ameHa Heu3BEeCTHOro
NPU pelleHuM PALMOHANbHBIX YPOBHEHMWA

IIpumep 1. Pemum ypaBHeHHE
(2 +x—1)(2x2+2x+3)— 7(1 — x — x2) =110. (1)

Pemenne. PacKpreITHe cKOOOK IpPHUBEAET K YpaBHEHHIO 4YeT-
BEpPTOH CTeIeHH, YIPOCTHTHL pelleHKe IIOMOraeT 3aMeHA HEH3Be-
CTHOTO.

Beemem HOBOe HeusBecTHoe = x?+ x — 1, Torma 2x%+ 2x +
+83=2t+5, al—x—x*=—t, nosromy ypasuenue (1) mepemnu-
meTcda B BUIe

t(2¢ +5) + 7t = 110. (2)
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VYpasrenue (2) umeer jgpa KopHA f, =5, {, = — 11, nmostomy
TONBKO KOPHH ABYX ypaBHemmii 1) x2+x—1=56mu 2) x¥*+x—1=
=—11 aBaswTcA KopHAME ypaBHeHHs (1).

PemuB xa:xaoe m3 ypaBHeHumi#t 1) u 2), HaiijeM Bce KOPHH
ypasmenusa (1): x,=—3, x,=2.

Otger. — 3, 2.

Ilpumep 2. Peminm ypaBHeHHe
(x + 3)(x — 5)(x + 2)(x — 4) = 60. 3)

Pemenne. PackpeiTHe CKOOOK IpHBeJleT K YPABHEHHIO 4YeT-
BEPTOH CTemeHH, YIPOCTUTH PellleHHe IIoMoraeT 3aMeHa HeH3Be-
crHoro. Ho cHauasa B JIeBOil 4acTH YpaBHEHHS YMHOMXKHUM Iep-
BBIfT MHOXCHTEJbL HA BTOPOH W TPeTHiH HA 4YeTBePTHIH, IMOJYyIHM
PaBHOCHJIbHOE ypaBHEHHE

(22— 2x — 15)(x* — 2x — 8) = 60.

Beeznem HOBoe HemsBecTHoe t=x?—2x—15, Torma x*—2x—8=
=t+ 7, mosToMy ypaBHeHHe (3) nmepenuuierca B BHIAE

t(t + 7) = 60. (4)

Vpasrernne (4) umeer ABa KOpHA f, =5, t, = — 12, nosromy

TONBKO KODHHM ABYX ypaBHeHmit 1) x*—2x—15=5 u 2) x*—
—2x—15=—12 aBnswTCca KOPHAMY ypaBHeHHA (3).

Pemue Kajoe u3 ypasHenuit 1) um 2), HaiizeM Bce KODHH
ypasrennsa (3): x,=1-V21, x,=1+V2l, x3=—1, x,=3.

Orger. 1 -V21, 1+V21, -1, 3.

IIpumep 3. PemnmM ypaBHEHHE
(x+10)*+ (x + 8)t=82. (5)

Pemenue. YTo6kI yMeHLIIAT, K03(DOHUIUEHTH DOCTE DACKDHI-
x+10+x+8 _

THA CKOOOK, BEIIOJIHMUM 3aMeHY HeM3BeCTHOro: { = 3

=x + 9. YpasHenue (5) nmepenumierca B BHJE
(t+1)*+(—1)*=82. (6)
Tax kak
E+1)y =2 +2t+1)2 =1+ 412+ 1+ 48 + 282 + 4¢,
(t—10=@2—-2t+12=t"+4£2+1— 413+ 22 — 4¢,
TOo ypaBHeHHe (6) mepenmimercda B BHAE
2t4+ 1212+ 2=82
WiIu B BHIE

tt+6t2—40=0. (7

BukBaapaTHoe ypaBHenue (7) mMeeT jBa KOpHA f;, =2 |
t,=— 2, I02TOMY TOJHKO KOPHH IBYX yDaBHEHHI 1) x+9=2mn
2) x +9=—2 aBaATCA KOPHAMH ypaBHeHHs (5).
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Pemus xaxpgoe m3 ypaBHenwit 1) m 2), HalijeM Bce KOPHH
ypaBHeHHA (5): x,=— T, x,=—11.

Otger. — 7, —11.

VYpaBEEeEHe BHOA

ax*+bx*+ex?+bx+a=0, a#0, (8)

HA3LIBAIOT BO3BPATHEIM YpaBHeHHEM YETBEPTOH CTeleHH,
Tax xax a # 0, To uncao 0 He ABJAsSETCA KODHEM ypaBHe-
Hu#A (8), mosToMy ypaBHeHue (8) PABHOCHJIBHO ypPaBHEHHIO

b a
2 —_ et
ax’tbxtet+o+ 3 ,
i |
KOTOpOEe pemIarT ¢ IOMOINLI0 3aMeHbl HEeHM3BeCTHOro t=x +;
TaK, KaKk IOKa3aHO B CJeLYIOIIeM IIPHMepe.

IIpumep 4. PemuM ypaBHeHHE
—Tx*+14x2—Tx+1=0. (9)

Pemenue. Taxk kak uwucioo 0 He ABIAETCA KOPHEM ypaBHe-
HudA (9), To 3TO ypaBHEHHEe DPABHOCHJILHO ypPaBHEHHIO

X2 Tx+14——+—5=0. (10)

1
BBeass HOBOEe HeW3BeCTHOe t=x + > TONAy4uM, 4TO t2=x*+

1
+2 +?, nostoMy ypaBHeHHe (10) mepenmmerca B BHAE

t2—Tt+12=0. (11)
YpaBrenue (11) mmeer aBa xopHA i, =3, f, =4, D0dTOMY
1
TOJBKO KODHM JABYX ypaBHeHu#l 1) x+_-=3 u 2) x+ =4

ABIAIOTCA KOPHAMH yDaBHEHUHA (9)
Pemne xaxzpoe u3 ypaBHeHuil 1) u 2), HalifeM Bce KOpPHH

ypaBHeHHA (9): 2 _2\/5 i \/5’ 2—-V3, 2 + V8,

OTBer. 3_2\/5 3+\/_ o B \/_ 2 +3.

11*. HenumocTe MHOTOUYNIEHOB

IIpumep 1. He BuImonHAsA NeleHHA MHOTOYJIECHOB, ONPEAEIHM
OCTATOK OT JejeHHs MHorowreHa P(x)= 35x°— 34x*+ 15x% —
—16x*>+ Tx— 2 Ha gByunen x — 1.

Pemenue. ITo reopeme Be3y ocTaTok OT fgejleHMS MHOTroO4Je-
Ha P(x) Ba aByuseH x — 1 paBeH 3HaueHHI0 MHoroujgeHa P(x) B
TouKe x =1:

P(1)=35-1—34-1*+15-1*-16-12+7-1—-2=5,
Orger. 5.
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IIpumep 2. Hailigem 3HaYeHma a¢ ® b, OPH KOTOPBIX
MHOrouwieH P(x)=x%+6x2+ax+b genurca Ha x + 1 6ea ocraTka,
a IpH JeJIeHHH Ha X — 2 gaeT ocTaToxk 39.

Pemenune. OcraTox or geseHuss mHorodwieHa P(x) @a x + 1
paeeH 0, a mo Teopeme Beay o pasen

P(—1)=(—1P+6-(-1)¥+a-(—1)+b=5—-a+b.

OcraToKk OT geneHusa MHorouwieHa P(x) @a x — 2 pasen 39,
a mo teopeMe Beay oH paBeH

P(2)=2°+6-22+2a+b="56+2a+b.

Pemne cucremy JuHeEHHBIX ypaBHEHHH

5—a+b=0,
56 +2a +b =39,

moay4dymm, 4to a=—4, b=-—9.
Oteer. IIpp a=—4, b=—09.

IIpumep 3. IIpu aenenuu mHOrouneHa P(x)=ax?+bx+c Ha

1
X —§p moayumiaca ocrarok 2. Burumeamm cymmy a + 106+ 100c.

1
Pemenne. OcTraTok oT AejieHMA MHorowieHa P(x) Ha x — 10
paBeH 2, a o TeopeMe Be3y oH paBeH

Ao el 1 -_a b
POg)=a () tb-(g) te=150 T 10 T ¢
VMHOXHB PAaBEHCTBO L+i+c= 2 ma 100, moayuymm

a+ 10b + 100¢ = 200. 100 . 19
Otser. 200.

Ilpumep 4. Pemum ypasHeHHe
x2*—Tx—-6=0. (1)

Pemenue. MuBorounes P(x)=x®— Tx — 6 umeer nesasie Koad-
bunuenTtsl, KoadGHUIMEHT IPHU €ro CTapileM 4JieHe paBeH 1, cie-
JOBATEeNBHO, ecJu MHOroujleH P(x) mMeer panmmoHalAbHBIE KOPHH,
TO OHHM IeJble M ABIAKTCA JeIUTeJIAMu CBOOOJHOrO 4djieHa, T. €.
pallOHAJLHEIE KOPDHH MHOrodieHa P(x) HY)KHO HCKATBE CpelH
ypecen 1, — 1, 2, —2, 3, —3, 6, — 6. Tak kax

P(1)=1-7-6#0,
P(1)=-1+7-6=0,

TO uHcJ0 — 1 — KopeHs MHorouseHa P(x). PazmoxuB neByio
4acTs ypaBHeHHusA (1) Ha MHOXHWTeNHW, mepenHIIeM €ro B BHJE
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(x+1)(x*—x—6)=0. 2)

Pemus ypaBrenwme (2), maiizem TpH ero xopEa —1, —2, 3.
Orser. —1, —2, 3.

12*. JfiuHeiHbie yPaBHEHUS C NAPAGMETPOM

Kax nokasaHo B yueOHHKe AJs 7 KJjacca, JHHEHHOe ypaBHe-
HEE
kx+b=0 (1)
1) npu ao6om k# 0 u mwob6oM b EMeeT efHHCTBEHHbIN KOPEHb
b
=t
2) npu k=0 u mobom b# (0 He HMeeT KODHEN;
3) npu k=0 u b=0 umeer GecKOHEYHO MHOTO KOpHe# (Ji0-
Goe HDeHCTBHTE/JLHOE YHCJIO X — ero KOPeHD).

B 8 kjacce pemanach 3afada: JId KaJOro 4uCiIa @ BHIAC-
HUTH, CKOJIBKO KODHEH MMeeT ypaBHEHHE

x2+ax+100=0. (2)

Bagauy momo6GHOrO THIA, Iie PellleHHe YPaBHEHHUA 3aBHCHT OT
TOro, KaKHe 3HAUEHHS OPHHUMAIOT Ko3(hdHIHEeHTH YypaBHEHHH,
obosHaueHHBIe OyKBaMM, HA3HLIBAIOT 3aJadYaMHi C IapaMeTpaMH.

Vpasrenne (1) ¢ aByma napamerpamu k u b, ypasHenue (2)
C OZHHM IIapaMeTpoOM a&. :

PaccMOTpMM HECKONBKO 3aJaHHIH C OJHMM [1apaMeTpoOM, CBf-
3aHHBIX C pelleHUeM JIMHEeHHOro ypaBHeHHA IDU KAaiKJA0M 3HaYe-
HUHM mapaMeTpa, ¢ MOHMCKOM 3HayeHWil mapaMeTpa, IPH KaiXKA0M
W3 KOTOPHIX ypaBHEHHE WMJIM ero KOPHH 00JajaloT HEeKOTODPBIMH
CBOMCTBAMH.

IIpumep 1. IIpu KaxaoM 3HaYeHMH IIapaMeTpa @ pellnM
ypaBHeHHE

ax—6=2a— 3x. (3)

Pemenmue. Ilepenucas ypasHenme B Buze (a + 3)x = 2(a + 3),
paccmMoTpuM ABa caydad: a+3=0m a+3#0.

Ecau a = — 3, To mioboe jeiicTBUTeNbHOEe uYHCIO X (X € R)
fABJAETCA KOPHEM ypaBHeHHA (3).

Ecam a#— 3, To ypaBHeHMe (3) ©MeeT eAMHCTBEHHbIM KODEHb

_2@+3) _o.
x==""x =2.

Oreer. Jlioboe x€R upm a=—3; x=2 npu a#* — 3.
IIpumep 2. IIpr Kakux 3HaUeHHAX IlapaMeTpa @ ypaBHeHHe
a(x—1)=2x+5 (4)

He uMeeT KOpHe#?
Pemenme. Ilepenmnimem ypaBHerue (4) B BuIe

(a—2)x=a+5. (5)
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Ilpu a # 2 ypasHeHue (5) mMeeT eJWHCTBEHHBIH KODEeHB

+5 i
= :_ IR IIpu a = 2 ypaBHeHue (5) He MMeeT KOpHeI.

Otger. IIpu a=2.

Ilpumep 3. HaiifeM Bce 3HAYEHHA NapaMeTpa d, IPH KaKA0M
H3 KOTODBIX YHCJIO 7 ABJIAETCA eJMHCTBEHHHIM KODHEM ypaBHe-
HHAA

x—T7=ax— Ta? (6)

Pemenne. I cnoco6. Ecnu ana HexoToporo 3HaYeHHsA Hapa-
MeTpa @ 4yMcao 7 ABIAeTCA KopHeM ypaBHemud (6), To ana aro-
T0 3HAYeHUd @ CIPABENJIHBO PABEHCTBO

T—7=T7a—Ta% 1. e. a(a—1)=0.

ITO paBeHCTBO cupaseAauBo npu a =0 um opu a=1.

ITpoBepum, aABaseTcA JU YHCIAO 7 eAMHCTBEHHBIM KODHEM
ypaBHeHHA (6) mpu a =0 wnam npu a=1,

Ecmu a =0, to ypaBaenue (6) mmeer BHI

x—7=0,

T. €. 0pu a =0 uncno 7 ABNAETCA eAHHCTBEHHHIM KODHEM ypasB-
venua (6).

Ecnm xe a=1, to ypasuenue (6) umeer BHJ

== =%~ T,

T. €. Opu a =1 moboe AelcTBUTENLHOE YHCIO X SABIAETCH KOD-
HeM ypasHeHud (6), caenoBaTesbHO, YHCa0 7 He ABIAETCA eNHUH-

CTBEHHBIM KOpHeM ypaBHeHus (6).
II cnoco6. Ilepenumem ypasHenme (6) B BHIe

x(a—1)=T7@a—1)a + 1). (7)

Ilpu a =1 xopeem ypasmenmus (7) aBiserca moboe UmMCIoO,
T. €. YHCJO0 7 He ABJAETCH eJUHCTBEHHEIM KOPHEM YDABHEHHS.

Eciu e a# 1, To 270 ypaBHeHHe HMeeT eIHHCTBEHHBIH KO-
pess x = T(a + 1). YcnoBue 3agaun OyeT BBHIIOJIHEHO, €CJH BTOT
eIUHCTBEHHBIH KOpeHb OygeT umciaoM 7:

Na+1)=T7,

T. €. YCJIOBHe 3aJladyM BhINOJHEHO npH a =0,
Otser. IIpu a=0.

IIpumep 4. HaiifeM Bce 3HAYeHHS mapaMeTpa d, DY KasKA0M
H3 KOTODPBIX YPaBHEHUA
(a—2)x=-5 (8)
%8
(@a+1)x—8a—-7=0 (9)
uMeloT o0Iuii KOpeHb.
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Pemenne. Ypasaenue (8) npu a =2 He MMeeT KODHEH, a mpH

- b 3

KaXKJAOM a # 2 MMeeT eJHHCTBeHHEIH KOPeHb 4= g SABHCAIIMA
0T mapameTpa a.

Hajizem Takue sHAYeHHMA a % 2, JJA KaKAOT0 H3 KOTOPBIX

5
YHMCIO 5 ABIAETCA elle ¥ KOPHeM ypaBHeHH (9).

IToncraBuM B ypaBHeHHe (9) BMECTO X YMCIO 5 H HaljaeMm
TaKkWe 3HAUEHHUA @, JJIA KalKJ0ro M3 KOTOPBIX BEDHO DaBEHCTBO

@+1)-—>-3a-7=0. (10)

Pagenctso (10) BemtosHseTcsa w mpu a=1, u npu a=— 3.

Urak, u npu a=1, u opu a=— 3 ypaHeHusa (8) u (9) ume-
10T 00Ul KOpEeHb.

Otser. IIpy a=—3 u upu a=1.

13*. KsagparHblie YPABHEeHMS € NAPAGMETPOM

Ipumep 1. Ilpu KaKHX 3HAYEHHAX IapaMeTpa @ ypaBHEHHe
ax*+(a+4)x+4=0 1)

a) MMeeT eJWHCTBeHHEIN KOpeHb; 6) HMeeT JBa KOpPHA?

Pemenmne. a) IIpu a =0 ypasrenue (1) umeer Bux 4x+4=0,
OHO ABJAETCA YPaBHEHHEM I[epPBOi CTeleHH M HMeeT eJHHCTBEH-
HBEIH KOpEeHb.

IIpu axobom a # 0 ypasrenme (1) KBajpaTHOE, €r0 AMCKPHMH-
HaHT paBeH D =(a +4)? — 16a = (a — 4)*>. Ypasuenue (1) umeer
eIMHCTBEHHEIH KopeHb, ecaiu D=0, T. e. ectn a =4,

6) Ilycts Temeps a — mio6Goe gmcao, HO a# 0 u a* 4, Toraa
ypasEerue (1) KBajgpaTHoe H OHO HMeeT JHCKPHMHHAHT
D = (a— 4)?. OueBngro, uro D >0, Tak Kak a = 4. B arom cay-
yae ypaBHeHHe (1) mMeeT ABa KODHA.

Oteer. a) Ilpy a=0 m npu a =4; 6) npu moboM a, Kpome
a=0wu a=4.

Ipumep 2. IIpu KaaoMm 3HAYEeHHH mapamerpa k pemum
ypaBHEHHE

x2—(8k — 1)x — 3k =0. | 2

Pemenue. YpaBHenue (2) KBagpaTHO€, BEIYHCIHM €ro AuC-
KPUMHUHAHT:

D=(3k— 12+ 12k = (3k + 1)

1
3HaunT, ecan Rk # —gw T0 D >0 u ypaBHeHHe (2) uMeeT ABa
Pa3INYHBIX KODPHSA

_Bk—1+(@Bk+1) _

_83k—1-(3k+1) _ _
5 e 1

X, 2

3k u x,
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1. '
Ecnu xxe k= ~3» TO D=0 u ypaBuenme (2) umeer egHHCT-
BeHHBLIH KOpPEeHb

_%%k-1_-2_ 1
fH=—3 =75 =—L
Orser. [IBa kopHsa 3k u — 1 npu aobom k # —%; €INHCTBEH-
HBIII KOpeHb — 1 mpu k= —%.

Ilpumep 3. Haiinem Bce sHaueHWA mapaMeTrpa b, IpH KasKaoM
M3 KOTOPBIX KOPDHHM X, W X, YPABHEHUS

x2+bx+b+8=0 (3)
PasNUyYHbl B YAOBIETBOPAIOT YCIOBHIO
x3+x2—12xx,+97=0. (4)

Pemenue. YpasHeHue (3) uMeer ABa PA3IMUHBIX KODHH, €CJIH
BBIIIOJIHEHO YCJIOBHE

D=0b*—4(b+8)=b>—4b—32=(b+4)(b—8)>0. (5)

ITycrs ycmoBme (5) BhImONMHEeHO, Torga ypaBHeHue (3) mmeer
ABa DA3JHYHBIX KODHA X, W X, M IAd HAX IO Teopeme Buera
CIpaBeJIMBbI paBeHCTBa X, +X,=—b um x,x,=b+ 8.

IIpeo6pasyem paBeHcTBO (4), 3aMeHHB B HEM x,tx, ¥ x,x, Ha
—b u b+ 8 coorBercTBeHHO:

(x; 2,07 — 1425, +97 =0,
(—b)¥—14(b+8)+97=0,
b —-14b—15=0. (6)

Pemne ypasnenwe (6), maiinem ero xopum b,=—1 u b,=15.

Ho paBencTBO (4) cupaBefnmBO JHINB TOTa, KOTAA BEITONHS-
erca yciaoBHe (5), MOITOMY HALO NPOBEPHTH, BBITOIHAETCH JIH
OHO IpH HalieHHKIX 3HAYEHUAX b.

Ecam b=—-1, To (b+4)(b—8)<0,

ecan b=15, to (b+4)(b—8)>0.

Orciona cieayer, YyTo ycAOBHA 3afa4d BBINOJHAIOTCH JIHIIL
opu b=15.

Otser. Ilpu b= 15.

14. YpasHeHus, cogepxawue mogynu

IIpumep 1. PemuMm ypaBHeHHe
[x—2|=1. (1)
Pemenue. ITo onpezesennio MOZy/Ib YHCIa paBeH 1 B ABYX
caydasax: Korga 4#cio pasHo aubo 1, au6o — 1. ITosToMy TOIB-
KO KOPHHM JBYyX ypaBHeHHH 1) x —2=—-—1wmu 2) x—2=1 asasaior-
cA KOpHAMH ypaBHeHus (1).
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Pemus ypaBHeEus 1) u 2), noayuum, 9To ypapHenue (1) ume-
er fBa KopHa 3 u 1.
Otser. 1, 3.

IIpumep 2. PemuM ypaBHeHHe
|2 — 6x + 4| =4. - (2)

Pemenne. ITo ompejenenuio MOAyJb YHCJa paBeH 4 B JBYX
cJIyuafx: Korja 4ucjo pasHo nubo 4, nubo — 4. Iloaromy TOMIE-
KO KOpHH ypaBHeHmit 1) x*—6x+4=4 u 2) x2—6x+4=—4 aB-
NAI0TCA KOPHAMH ypaBHeHHA (2).

Pemus ypaBHeHHMs 1) u 2), nonxy4uM, 4to ypasHeHHue (2) ume-
er yerhipe KopHa: 0, 6, 2, 4.

Otser. 0, 2, 4, 6.

IIpumep 3. Pemum ypaBHeHHE
|x — 4| =|2x— 8|. (3)
Pemenne. Ilo ompememeHnio MOAYJIH ABYX 4YHCEJ PaBHBI
TOrZa W TOJBKO TOTJAa, KOTZA 9TH YHCJIa JHOO PaBHEHI, aubo
[IPOTHBOIOJNOXKHEEI. I10aTOMY TONBKO KODHHM ABYX yPaBHEHHI
1) x—4=2x—3 u 2) x—4=—(2x — 3) ABNAIOTCA KOPDHAMH ypaB-
Henusd (3).
PemuB ypaBEeHHA 1) m 2), moJayduM, 4TO ypasHeHHe (3) nme-
eT nBa KopHa —1 m %
OtBer. — 1, %
IIpumep 4. PemiuM ypaBHeHHE
|x2 — 4x + 2| =|x? — 3x + 3|. (4)

Pemenune. [10 onpejeseHNI0 MOAYJIU ABYX UHCe] DABHBI TOT-
a ¥ TOJBKO TOTZa, KOTJa T yucia Aubo pasBHBI, JH60 OPOTH-
BOIIOJIOKHEI. 1109TOMY TOJNBKO KODHH ypaBHeHumil 1) x? —4x +
+2=x2—-3x+3 u 2) x> 4x+2=—(x*>— 3x+ 3) apnAOTCA KOp-
HAMH ypaBHeHH:A (4).

PemmuB ypaBHeHusa 1) u 2), mosyduM, 9T0 ypapHeHue (4) HMe-
er Tpu KopHa: —1; 1; 2,5.

Orser. —1; 1; 2,5.

IIpumep 5. Pemum ypaBHeHHE .
lx—5|—6/="17. (5)
Pemenue. BeegeM HOBOe HeHM3BeCTHOe [ = |x — 5| — 6, Toraa
ypaBHeHHe (D) mepenmmercs B BHIE
lt|=17. (6)
Vpasuenue (6) umeer asa kopua f, =— 7, t, =7, moaToMy
TONBKO KODHHA ABYX ypaBHeHmil 1) [x —5—6=—7 u 2) [x— 5|
— 6 =7 ABNAIOTCA KOPHAMH ypaBHeHHA (D).
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Vpasserue 1) MOKHO mepenucats B BuAe |x —5|=—1, oHo He
HMeeT KOopHeH, Tak Kak —1<0, a |x— 5|20 gua moGoro x.

YpaBHeHMe 2) MOXKHO nepenucats B BHAe |x — 5| =13. Tousb-
KO KODHH /IBYX ypaBHeHH! 3) x —56=—13 u 4) x —5=183 asnsa-
I0TCA KOPDHAMH ypaBHeHHA 2).

Pemus ypaBHenus 3) u 4), moayuuM MX KOpEHH — 8 u 18.

YpaBHeHHe 2) HMeeT Te )Ke KODHH.

Orser. — 8, 18.

Jamevanue. OObIYHO 3aMeHY HEHM3BECTHOTO t = |x — 5/— 6 me
3alMCEIBAIOT, & NHINYT, YTO TOJBKO KOPHHM ABYX ypaBHeHHH 1)
U 2) ABIAIOTCA KOPHAMH ypaBHeHHA (5).

IIpumep 6. Pemmum ypaBHeHHE
lx2—3x+ 5| — 2| =3. (7

Pemenne. ToleEKO KOPHH ABYX ypaBHeHWIi

1) [x*—8x+5/—2=83 u 2) |x2—3x+ 5|— 2=—3 asnmorcs
KOpPHAMH ypaBHeHus (7).

VYpasuenue 1) mMoxkHO mepemmcats B Buze |x?— 8x + 5|=5.
Toabko KOpHEH AByXx ypaBHemumii 3) x> — 3x + 5 =5 u
4) x*—3x+5=—5 gBNAIOTCA KOPHAMH ypaBHeHHA 1).

Pemue ypaBHeHma 3) u 4), moayuum Bce mX KopHu: 0 u 3.

YpaBHenue 2) MOXKHO mepenucars B BHZe |x%— 8x+5|=—1,
OHO He HMeeT KOpHEeil.

CnenosarensHo, ypaBHenue (7) umeer xopam 0 u 3.

OTtser. 0, 3.

15. JNiunennas dyHkuusa

IIpumep 1. IToctpoum rpadur Gyskouu y = 2x — 3.

Pemenne. I'padurom nunelinol GpyEKOUM ABIAeTCA HpAMAas.
Haiinem xoopaumaTer aByx ee Touek: x, =0, y, =—38; x,= 2,
Y, = 1. OTMeTHM 3TH TOYKH B CHCTEMe KOODAMHAT H IIPOBEIEM
yeped HHUX »Opamyo. I'padur
bysxnun y = 2x — 3 uaobpaxen

YA Ha pucyHke 6.
IIpumep 2. Onpemenum, mpu-
y=2x-3 HAAJeXUAT JU rpadury GyHKIHU
2 y = 2x — 3 Touka A(100; 198).
14— - Pemenne. Tak rax 2- 100 —

—3=197+# 198, To Touka A He
IPHHEALIEXKUT rpaduKry QyHKIIHH
y=2x—3.

Oteer. He mpumamiexur.

no
ad

-10

8 IIpumep 3. Hdau rpadpur au-
HelHOU GyHKOUM y = kx + b
Puc. 6 (puc. 7). Ompenenum mo rpadu-
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Ky, HOpH KaKHX S3HAYeHHAX X

(pyHKOHA: "
a) obpamaerca B Hy b (y = 0); N
6) NPHHHEMAET NOJOMKHTEIb- .
Hble sHaueHud (y > 0);
B) IPHHHEMAET OTPHIAaTeIbHEIE 1 N

spauenusa (y < 0). 3

Pemenne. a) ®yuxnusa obpa- _ N
maeTcs B HyJb OpH X = 4.

6) ®yHKNUSA OPHHEHMAaeT II0O-
JI0KHUTeTbHOE 3HAUEHWEe IPH JII0-
6om x < 4. Puc. 7

B) @®YHKOHA OPUHUMAET OT-
pHuIaTeJbHOE 3HAYeHHWe IpH JioboM x > 4.

Orser. a) Ilpn x=4; 6) mpu x <4; B) mpu x > 4.

Ipumep 4. Ian rpadbux janHeiiHoN dyEHKmUM y =kx +Db
(cm. puc. 7). Oupenenum umcna k u b.

Pemenne. OmpeenuM KOODPAMHATHI JBYX TOYEK rpaduka:
(4; 0) u (1; 2). IlogcTaBEM KOODAMHATHI 3THX TO4YEK B dopmyny
y =kx+b, momyusM ABa BEePHBIX DaBeHCTBA

0=k-4+bum 2=Fk-1+b.

PemuB CHCTeMY JHHEHHBIX YpPaBHEHHH
4k +b=0,
E+b=2,

2 _al
MOJIYYMM ee eJWHCTBEHHOe pellleHue k= -3 b=2-.

3
=_2 p=9o2
Otser. k=-, b 23.
Ilpumep 5. OnpesenuM KOOPAHHATH! TOUKH MepecedeHHA rpa-
duxor dyaxnui y=>5x+40 u y=15x— 60.

Pemenne. Ecim Touka A(x,; Y,) NPHHAAIEHKHUT rpadpuram
ABYX (GYHKIUM, TO CIpaBeJJIMBHI [Ba YHCIOBBIX PABEHCTBA:
Yo =5x,+40 1 y,= 15x,— 60,
OTKYJa CJenyeT, 4TO
5x,+ 40 = 15x, — 60.
Sto osHauaeT, uTO abcumcca X, TOYKH IepecedeHusA rpadmu-
KOB (QYHKIHWi #ABJAETCA KOpPHEM ypPaBHEHHA
~ 5x+40=15x — 60.
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Pemus aro ypaBHeHue, HaiifeM ero eJUHCTBEHHBIH KODEHB
x,=10.
Tenepr HalizeM OpAMHATY Y, TOYKH MepecedeHHA TpapuKOB:

Yo="5x,+40=5-10+40=90.
Otser. (10; 90).

16*. @ynkuum y= |x|, y=[x], y={x}

Ilpumep 1. Ilocrpoum rpadur GyEKOUE:

a) y = |xf; 6) y=|x—3;

B) y=|x|+2; r) y=|x—38|+2.

Pemenne. a) Ectu x 20, To y =x, T. e. rpaduk (yHKOHAH
CcOBmaziaeT ¢ rpapuroMm y=x ansa Beex x = 0. Ecam xe x <0, To
y=—x, T. e. rpapuK (PYHKOUH COBNAjaeT ¢ rpadpuxoM y=—x
ans Beex x <0 (puc. 8).

6) 'padux QyExiuE moayduM u3 rpadura GyHKIEE Yy = |x|
napajieJibHBIM NEePeHOCOM BIOpaBo Ha 3 eRWHHUINEI (cM. pmc. 8).

B) 'paduk dyExnmum monyuum u3 rpadmea GyHKIEM y = |x|
napajieIbHBIM IEePeHOCOM BBepX Ha 2 eamHHOBI (pmc. 9).

r) I'padpux dysxknum moxryunm us rpaduxa QyHKomE y = |x|
napajjie/IbHbBIM IIepDeHOCOM BIPAaBO HA 3 eAHHHIBI M BBEpPX
Ha 2 efWHHUNEI (cM. puc. 9).

Y y

o
o
b
)
"\
o)
fro
ad |

Puc. 8 Puc. 9

IIpumep 2. Ha pucyaxe 10 mzobpakeHrl rpaduku Tpex
dyBERUMIA Buaa y=|x — b|+ c. Onpegenum uncia b u ¢ Lua KaxK-
AOM W3 3THX (QYHKI[HIA.

Pemenune. a) 'paduk byEKOEE monydeH us rpaduxa GyHK-
OHE Yy = |x| mapanienbsHEIM HepeHOCOM BJIEBO HA 4 eJHHUIEI

W, 3HAUHT, ABJAAeTcH rpaduxoM yHKOEE ¥y =|xr —(—4)|, T. e.
b=—4, ¢c=0.

28





il
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—2

Puc. 10

6) 'padur pyuxmum nonydeH H3 rpaduxa QPyHKOHH Y = ||
napajielbHBIM [I€DEeHOCOM BHH3 HA 2 eJMHHNBI ¥, 3HAYAT, AB-
nsercs rpadukoM GyERmumM y=|x|—2, 1. e. b=0, c=—2.

B) Ppaduk GyEEDuM mosydeH u3 rpaduka QYHKIAH Yy = ||
mapajjielbHEIM IlepeHOcOM BNpaBo Ha 6 eAWHHUI] W BHU3 Ha
1 egmHULY W, 3HAYAT, ABAAeTCA rpa@EKOM QYHKIHHU y=|x—6|—
-1, 1. e. b=6, c=—1.

Oreer. a) b=—4, ¢=0; 6) b=0, c=—2; B) b=6, c=—1.

Ilpumep 3. IlocTpoum rpaduK QYHKIHUA:
a) y=[xl; ©6)y=[x+3]; B y={xh r)y={x}+2.

Pemenne. a) 'paduk pysxnuu msobparkeH Ha pucyHke 11.

6) Fpaduk pyEKDEE noxyuuM u3 rpaduxa dysxkmum y=[x]
CIABHIOM ero BjeBo Ha 3 exuHHIB! (cM. puc. 11).

B) I'padbux dyEKmEM usobpaxeH Ha pucyHke 12.

r) I'padmx byEKODEE [TONYYHEM H3 rpaduxa QYHKIHHK
y={x} cpsurom ero BBepx Ha 2 egmHuNB (cM. puc. 12).

7 W T 7

>

17—T . 1 — -

jad |

)
—
Bo+
vy
=}
Yy
o

— \

I I

Pue. 11 Puec. 12
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17. Keapparuunas $yHkums

IIpumep 1. IlocTtpoum rpaduk \ 7 / \
o ]

a) y = 2x% — 3; \ I \

6) y = 2(x — 4)% \ 2/, \ =

B) ¥y = 2(x — 4)* — 3. \ 1T\

Pemenne. a) 'padur pyErmun ; o |

Ry

y = 2x? umzobpaskeH Ha pucyHKe 13 |
TOHKO#H nuaweil. I'paduk samanHOMR
(GyEEOUH DONYYHM M3 HEro mapai-
JeJbHBIM II€epeHOCOM BHH3 Ha 3 ‘3
eIUHUIIEL.

6) 'padux monyuum us rpaduxa
byekuuu y = 2x? nmapanienbHBIM
IepeHOCOM BIIPaBO Ha 4 eNHHMILEI,

B) 'padmk mosyumm m3 rpaduxa
ysxnun y = 2x* mapajsienbHBIM EPEHOCOM BIOpPaBO Ha 4 enu-
HHNOEI B BHU3 Ha 3 €JHHHIHL.

Puc. 13

Ilpumep 2. Ha pucynke 14 umzoGpaykensl rpabuxn byHEKOMii,
KaX/blil U3 KOTODPBHIX IOJy4YeH NapajjielbHBIM [ePeHOCOM Tpa-
buxa dysxoum y = x2. Onpezenum Gopmyasl, 3agaiomue QyHK-
IuH, Tpa@HuKE KOTOPBIX HM300pasKeHsI.

\y
\\ /
y=x*
\ / \\{ /
N :
-5 o} \ 3 x7
\ /
/1

Pemenue. a) 'padux pyHKIUE noaydeH us rpadbuka QyHK-
OMH Y = x* mapajjiebHEIM IIepPeHOCOM BBepX Ha 2 eAWHMIHI,
cllefloBaTe/IbHO, HoJyuuiaca rpabur GyHKoum y= x2+ 2,
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6) T'pabux GYHKNWH moaydeH W3 rpaduka (PYHKIHH y=x*
mapajlebHBIM [T€PEHOCOM BJIEBO Ha 5 eAMHHI], CIel0BATeJIbHO,
noxyumics rpabuk dysxmum y = (x + 5)°%.

B) I'padux dyExnum noaydeH u3 rpadpuxa dyHKOMH Y = 22
napaJuleIbHBIM IIePEHOCOM BIpPaBo Ha 3 eJHHMIBI H BHH3 HA
4 emWHHIBI, CHel0BATeJbHO, NOJYYHJICA rpapur QYHKIHH
y=(x—3)*—4.

Orser. a) y=x2+2; 6) y =(x +5)% B) y=(x—3)*— 4.

IIpamep 3. ITocTpoum rpaduk QyHKRIUH y = x%+ 4x. Onpeze-
JIAM, TIPH KAKOM 3HAYEHWW apryMeHTa QYHKIHUA NOCTHIAeT CBO-
ero HamMeHbIIero 3HAUEHU:A, YeMy DABHO 9TO 3HAYEHHE.

Pemenne. I cnocof. BeijenuM NOJHEBIM KBajpAaT:

B+4x=(2+4x+4)-4=(x+2) - 4.

T'padux dymxmuu y = (x + 2)° — 4 monyduMm Hu3 rpaduxa
dyEEDME y = x* mapaiiebHbIM IE€DEHOCOM BJIEBO HA 2 emmHH-
Obl ¥ BHu3 Ha 4 epuHUIE (puc. 15).

II cnoco6. T'pabukom pamHON |
KBaJApATHYHOH GYHKIMH SABJIAETCH vl
napa6osia, BEeTBH KOTOpOil Hampas- I
JleHbl BBepx, Tak Kak a=1>0. Bul- \ I /

\

ypeauM abclyccy BepIIMHBI ITapa-

_ —-b _—4 _ " y=x2+4x\
Gombl: Xg=%5, =5 = 2. Haiigem l
KOODAHMHATHI HECKOJBKHUX TOYeK \ .
rpaduKa: -2 |0 x

x |—4(-3|-2(-1] 0

y | 0o|-8|-4|-3|0 5"

ITocTpouM mapaboay mO TOUKAM
Puc. 15
(cm. puc. 15).
Haubosnpmero 3HauyeHus QyHKIHUA He JOCTHTaeT, 4 HAUMEHb-
miero 3EaueHHWs —4 OHA JOCTHUraerT B TO4Ke X =— 2.
Otper. Haumernbmero sHaueHusa — 4 (YHKOHA HNOCTHTaeT B
TouKe x =— 2.

IIpumep 4. Hoxaykem, uyro QyHKIHA Y = x? — 2x yGniBaeT Ha
npoMexxyTKe (—o°; 1].

Pemenne. ITycts x, < x, < 1. BeluncauM pasHOCTE Y, — Yy!
Yy — Yy = (13— 2x,) — (22— 2x,) = x} — 2x, — 3+ 2x, =
= (2, — X )%, + x5) — 2(x, — X5) = (%, — X )x; T 2, — 2).

Tak kak X, <X, To x, —x,<0, Tak kak x,<1, a x,<1, 10
%, + x, < 2, caegosaTenasHo, y, — Y, > 0. Ho Torza y, >y, T. e.

31





v LA BCeX X M3 IpoMexkyTka (— o0; 1]
GoJIbIIEMY 3HAYEHHIO APTYMEHTa COOTBET-
CTBYeT MeHblllee 3HAYeHHe QYHKIHUA., ITO
03HAYaeT, 4To QyHKOuA y=x2— 2x yObI-
BaeT Ha mpoMmexyTke (—°0; 1].

Ilpumep 5. Ilo paHHOMY rpaduKy
KBaJpaTHYHON (QyHKIUE y=ax®+bx +c
(puc. 16) ompepenum 3HAK KaKJOro W3
yucean a, b u c.

Pemenne. BeTBu mapaGosisl HanpasJie-
HBI BBEPX, CjlegoBaTenbHo, a > (. I'pabux
bysROUE y =ax®+ bx + ¢ mepecekaer och
Oy B TOYKe C MOJIOXKUTENLHOH OpJMHA-
TOH, clemoBaTeNBHO, ecam x = 0, ToO
Pac. 16 y=a-0°+b-0+¢>0, orkyaa ¢ > 0. AG-

b
coucca X, = - BEPIIMHEL 1apabosbl mo-
- b
2a

Ry

JIOKHTENbHA, II03TOMY >0, HO Tak Kak a >0, To —b>0, oT-

kyza b<0.
Oreer. a >0, b<0, ¢>0.

18*. HKLUMA y= +
8. DyHkums y=-——" x Y

IIpumep 1. Iloctpomm I ;

rpahur QyHKIAH 1
I

-3 ‘ '

y=7—g+t 2. 31 .

pa—- :

Pemenwe. 'padur QyHK- _;,Z___ fod e dmpi dow bk
oMy =:-xﬁ n306paskeH Ha ! et
pucyake 17 ToHKO# naHHH- 3 g 8 A" | %
eit. Tpadur  QyEKIUH //: |
y= x__33 +1 monyuyum ms rpa- | ; / d

== 3 _3 I
dura pyHKINH y=—, o8 [ T 3
palIeIbHBIM mepeHocoM L
BOPaBO HAa 3 eNUHHUILI U
BBepx Ha 1 egmamHny (cMm. Puc. 17
puc. 17).

IIpamep 2. Ompegenum no zanHoMy rpadMKy GYHKIHH

y='x—_kx—0+ Yo (puc. 18) xampmoe ua umucen k, x, u y,.

Pemenne. 'padpur QyHKOMH y = + y, monydyeH u3 rpa-

R
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dpura GyHERODEE Yy = —:!
mapajleIEHRIM IIepeH0CcOoM
BJIEBO HA 2 eIWHHUIILEI ¥ BHHU3
Ha 3 eJMHHIEL, I03TOMY
Xg=—2, Yg==—38.

Yrobel HaWTH kE, moJCTa-

YA

__k _
BAM B ypaBHEHME Yy = _—— -, J S

npuHajJexameid rpadukry,
MOJIyYHM YpaBHEHHE

1
I
1
koopauHATEL TOYKH (0; —2), —-J-H4-H4-1-4+-1t-1g--F-]-|
1
1
1
T
I
T

_k
uMeolnee  eJUHCTBEHHKIH
KopeHs k= 2.
Oreer. k=2, x,=— 2, Puc. 18
Yo="—3.

19*. YpaBsHeHMs, cofiepXXawme MOoaynm
(npopomxenue)

Ipumep 1. Pemum ypaﬁﬁeﬂne
lc—38|=38x+17. (1)

Pemenne. Bripaxkenne x — 3, cTofllee IOJ 3HAKOM MOZAYJHA,
obpamiaerca B HyJb B Touke 3. Touka 3 pasbmBaeT MHOMKECTBO
BceX IeHCTBHTENBHBIX YWCEJ Ha JBa OpOMexyTKa (— o0; 3) u
[3; + o0). Pemum ypaBHeHme (1) Ha Ka)XJOM M3 STHX IpOMe-
SKYTKOB.

1) Ecomu x € (—0; 8), To |x — 8|=— (x — 3), moaTromy ypaBHe-
gue (1) mepenumercsa B Buje
—(x—8)=8x+1T. (2)

Vpasuenue (2) umeer eguHCTBeHHEIH KopeHb —1. Tak Kak
—1€(—o0; 3), To Ha 3TOM mpoMeXyTKe ypaBHeHue (1) umeer
eIUHCTBEHHEIH KopeHEL — 1.

2) Ecim x €[3; + ), To |x — 3|=x — 3, noaromy ypaBrenHe (1)
mepenuineTrcs B BHAE

x—8=38x+T1. (3)

VYpasuenue (3) umeer eguHCTBEHHBIA KOpeHBR —H. Tak Kakx
—5¢[3; +°°), To Ha 3TOM mpoMexkyTKe ypaBHeHHe (1) He mMe-
eT KOpHEeH.

CnemoBarensHo, ypaBHeHume (1) mMeeT eXWHCTBEHHBIH KO-
pess — 1.

Oteer. — 1.
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IIpamep 2. PemuM ypaBHeHHE
(x*—Tx+ 9)x— 2|+ 3(x— 2)=0. 4)

Pemenue. Boipaskenue x — 2, CcToAIlee IO 3HAKOM MOAYJIA,
obpamjaerca B HyJIb B TOUYKe 2, KoTopas pa30uBaeT MHOYKeCTBO
BCeX JeHCTBHTeNBbHEIX YHCEeJI Ha [JBa NpOMexyTKa (— °0; 2) m
[2; +o0). Pemum ypaBHeHHe (4) Ha Ka)KJIOM H3 IPOMEXYTKOB.

1) Ecom x € (— 05 2), 10 |x — 2| =— (x — 2). Boimeca ommit
MHOMKHTENb 3a CKOOKH, IepenuineM ypaBHeHue (4) B BHAE
(x2—Tx+6)(x—2)=0. (5)

TombKo KOpHH ABYX ypaBHeHuit 1) x—2=0mu 2) x*—Tx+6=0
ABJSAIOTCA KOPHAMH ypaBHeHUs (5).

VYpaBHeHue 1) MMeeT eIHMHCTBEHHBIH KOpPEeHbL 2, a ypaBHe-
Hue 2) mmeer aBa KopHA 1 m 6. M3 HalimeHHsIX umncen 2, 1 u 6
OPOMEeXRYTKY (— ©°; 2) mpuHAAJeKUT TOJBKO yucjao 1, Ha aToMm
IPOMEXKYTKe ypaBHeHHe (4) MMeeT eJUHCTBEHHEIH KopeHb 1.

2) Ecim x€[2; + 00), To |x — 2|=x — 2. IloaTomy, BriHecs 006-
I MHOMKHTEIb 38 CKOOKH, IlepemumieM ypaBHeHue (4) B Buae

(x*—Tx+12)(x—2)=0. (6)

ToabKO KOpHM ABYX ypasHeHuil 3) x —2=0 u 4) 22— Tx +
+12=0 saBasoTca KopHEHAME ypaBHeHHs (6).

VpaBHeHue 3) MMeeT eIWHCTBEHHBIM KOpPeHL 2, a ypaBHe-
HUe 4) mMeeT aBa KOpHA 3 U 4. Bce HalineHHEIe umcna 2, 3 1
4 mpuHAaJJexaT HPOMEXYTKY [2; + o0), ciemoBaTenbHO, Ha 3TOM
IIPOMEKYTKEe ypaBHeHHe (4) mmeeT TpH KopHsA: 2, 3 u 4.

O0beMHMB KOPDHUA ypaBHeHus (4), HalifjeHHBIe HA JABYX IIpPO-
MEXYTKax, NOJYy4YHUM, YTO ypaBHeHHe (4) MMeeT YeThIpe KOPHA:
1, 2, 3, 4.

Otser. 1, 2, 3, 4.

IIpumep 3. Pemum ypaBHenme

l¢ + 1| + 2|x — 2| =6. (N

Pemienue., Bripakenuss x +1 u x — 2, crodAmye moj 3HAKOM
MOAYJsi, 06palaTea B HYJAb B TOuKax — 1 u 2 cOOTBEeTCTBEHHO.
ITH TOYKH pasbHBAIOT MHOMKECTBO BCeX AEHCTBHUTEJbHBIX UYHCEJ
Ha TpH mpomexyTka (—o0; —1), [—1; 2) u [2; + 0) (puc. 19).
Pemum ypaBHenwme (7) Ha KaMAOM M3 3THX IIDOMEKYTKOB.

1) Ecmu x€(—o0; —1), o |x+1|=—(x+1), [x—2[=—(x—2).
ITosromy ypaBHenue (7) mepenuinercsa B BHIE

—(x+1)—2(x—2)=6. (8)

|

[y

|
wY
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Ypaseenue (8) mMeeT eZWHCTBEHHHIA KopeHr — 1, HO
—1¢(—o0; —1), cnegoBaTenbHO, HA 3TOM IIPOMEKYTKe ypaBHE-
mue (7) KOpHe!l He MMeeT.

2) Ecom x€[—1; 2), To |[x+1|=x+1, |x—2|=—(x — 2). IIo-
aToMy ypaBHeHHe (7) mepenmIieTcs B BHUIE

x+1—2(x—2)=86. 9)

Vpaerernue (9) umeer eamHcTBeHHHEI KopeHr —1. Tak Kak
—1€[—1; 2), To Ha aTOM NpOMeXxyTKe ypaBHeHue (7) ummeer
eIHHCTBEHHBIA KOopeHBb — 1.

3) Ecmu x€[2; + ), To |x+1|=x+1, |x—2|=x— 2. IToaro-
My ypaBHeHHe (7) Iepemnuimercs B BHIE

x+1+2(x—2)=6. (10)

Vpasaeane (10) mMeeT efMHCTBEHHEI KOPeHB 3, NpHHAajAJIe-
AU MpoMesKyTKY [2; + ©°), cienoBaTelbHO, HA 3TOM IpoMe-
KyTKe ypaBHeHHe (7) MMeeT eJWHCTBEHHEIH KOpeHb 3.

Hrak, ypasaenne (7) umeer aBa KopHa: — 1, 3.

Oteer. — 1, 3.

20*. Tpaduku PyHKUUNA, COREPIKALLUX MOAYNH

IIpumep 1. ITocrpoum rpadur GOYHKIIHH:

a) y=—4|x—3|; 6)y=|%x+1|—2.

Pemenne. a) IlocTpoum rpadux dyEkmum y = — 4|x|, nepene-
ceM ero BIpaBO HA 3 eAHHHIELI, NOJYYUM rpadux GyHKIHH
y =—4|x — 3| (puc. 20). .

6) Tak KaKk QYHKIOMIO MOJKHO 3alHCcaTh B BH/E y=§|x+ 8|—2,
TO CHAYAJIA TOCTPOMM rpadui GyHKIUK y=§|xl, IOTOM IIepeHe-
ceM ero BJIE€BO HA 3 eJMHHUIBI M BHH3 Ha 2 eNUHUIBI, IOIY-
yuM rpadvK QyHKOUE y = %x +1|—2 (puec. 21).

UA A
OofN 1 2 r
\ [ \ ~ y=§~lxl
u=—aetf |\ | 1]\ e
\ / e -3 ol %
N 4 g
11 L \
Puc. 20 Puc. 21
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Ilpumep 2. ITocrpoum rpadux bysxmun y = ||x|— 2| - 1|.
Pemenue. IloctpouM rpaduke GyHKOHHE B CIeyIOIEM IIO-
panke (puc. 22):

1) y=|x-2, 2) y=|x|—2],
3) y=|x-2|-1, 4) y=|lxl—2/—1].
1) y) 2 | | Y]
2 2
o 1./ p ol 1 2 >
-2 —2
3) 77 7 77
2 2
ol 1 ; o 1 2 %
-2 -2
Puc. 22

IIpumep 3. IlocTpoum rpaduk GYHKIHHA:
a) y=|x*—2x— 3|
6) y=x2—2)x|— 3;
B) y =|x®— 2/x| - 3|.

Pemenue. a) Ilocrpoum rpaduk dysxouu y=x2—2x — 3. He-
orpuniaTenbayo dacTek (y 2 0) rpadbvka GQYHKOHUH COXpaHHM, a
orpunareasayo (y < 0) orpasuM CHMMETPHYHO OTHOCHTEIHLHO
ocu Ox. IMonyunm rpadpur dyExmuu y = |x? — 2x — 3| (puc. 23).
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4=t = bkt —
%]

il

Pue. 23 Puc. 24

6) Tak kaxk QyHKOUA y = X% — :

— 2|x| — 3 wernas, To cHayajga IOCT- )
pouM Ty 4YacTh rpapuxa QyHKIHH \ !
|

I

y=x?>—2x— 3, pna koropoir x > 0. \ l

3aTreM OTpasMM ee CHMMETPHYHO \ / ' \ I
oTHOcHTeNbHO ocu Oy, NOIyIHM il

rpadur byEKoEE y = x> — 2|x| — 3 !

(puc. 24). ;

B) HeoTpunartenpHyH  4YacThb v T

(y > 0) rpadpmxa OGyHKIUH Y = Sl

= x2 — 2|x| — 8 coxpanum, a orpuna- |

i

]

1

I

)

) S S| | U
X}
=

TeapHyi0 (y < 0) oTpasumM CHM- \
METPUYHO OTHOCHUTEeJNbHO ocum Ox.
IMTonyuum rpadux OGQYHKIHH Y =
=|x? — 2|x| — 3| (puc. 25).

Ipumep 4. ITocrpomm rpadux
QYyHKIUHA

y='\/x2—2x+1—\/x2+6x+9.

Pemenme. Tak xax y=V(x— 1)~ V(x+3)2=|x—1|—|x+3]|,
To 06jacTh ompefieNleHHA NaHHON GYHKOHMH ecTh R. IlocTpoum
rpa®uK AaHHOH QYHKOMM Ha KAaXKJOM H3 IPOMEXKYTKOB, Ha KO-
TOpele TOUYKH — 3 # 1 pasbmBaioT 001acThb ompejesieHUA (PYHK-
mun: (—°°; —3), [—3;5 1), [1; + ).

1) Ecim xe(—o0; —3), 0 |x—1|=—(x— 1), |x+3|=—(x +3).
ITosTomy Ha mpoMexyTKe (— °°; — 3) GyHKOHA 3ajgaercA GopMy-
moit y=—x+1+x+3, 1. e. y=4, ee rpaduK HA 3TOM IIpO-
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] MEeMYTKe — dYacTh OpAMOH y = 4
4 | (puc. 26).

2) Ecimm x€[—3; 1), 10 |[x—1|=
=—(x—1), |x+ 3|=x+ 3. INoaro-
My Ha npomexxkytee [— 3; 1) dpyHK-
1 . s 3agaerca opMmynon y=-—x+
+1—x-8, 7. e. y=—2x— 2, ee
-3 ol 1 o rpaHK Ha 3TOM IPOMEXKYTKE —
yacTh OpAMOH y = — 2x — 2 (cM.
puc. 26).

3) Ecim x€[1; + ), To |x—1|=
=x-1, |x+3ﬁ=x+3. IToaTomy
—4) Ha npomexyTke [1; + ©0) ¢yHK-
nusA.  3azaeTca QopMynIoH y =
=x—1—2—3, T e y=—4,
ee rpa@UKk Ha 3TOM IIPOMEXKYT-
Puc. 26 Ke — dYacTe Opamoil y =—4 (cm.
puc. 26).

21. Cnucrembl ypasHEeHWi NEpBOi ¥ BTOPON CTeneHn

IIpumep 1. PemnuM cucTteMy ypaBHeHUH
y=x—2,
x2+y2=100.

Pemenme. IloxcraBuB BhipaskeHHe (x — 2) BO BTOpDOe ypaBHe-
HHE CHCTEMEI BMECTO Y, IOJYYHM YpaBHEHHE ¢ HEH3BECTHBIM X
x?+ (x — 2)2=100.

ITocne pacKphiTHA CKOGOK, NEPEHOCA BCeX CAATaeMBIX B OAHY
Y4CTh YPaBHEHWs, NPUBENEHWUS NONOOHBEIX YJIEHOB H JeJIeHHA
VPaBHeHHS Ha 2 3alHINEeM ero B BHIE
x2—2x—48=0. 1)
Ypaeuenue (1) mmeer aBa KopHA: x, = — 6, x, = 8. Teneps
Hal/eM COOTBETCTBYIOIIWE BHAYCHHUS Y:
y=—6-2=-8, y,=8—-2=6.
Hrak, cucrema mmeeT aBa pemenus: (—6; —8) u (8; 6).
Oteer. (—6; —8) u (8; 6).
IIpamep 2. Jloxaskem, UTO CHCTeMa ypaBHEHM
x+y=3,
x*+yt—4x+6y=—9
He HMeeT peIleHH.
Pemenne. Bripasus y yepes X U3 MepBOTO YPDABHEHUS U IOJ-

CTABMB BBIpAXKeHHe (3 — x) BO BTOpPOEe YpABHEHHE CHCTEMEI BMe-
CTO Y, HOJYYHM ypaBHEHHE C HEHMB3BECTHBIM X

22+(B8—xy—4x+6(8—x)=-9.
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Ilociie pacKpEITHS CKOOOK, IIepeHoCa BCEeX CJIaraeMbIX B OJHY
4acTh YpABHEHHSH, NPHBeJleHUus NOJOOHBIX YJIEeHOB H JeJIeHHHA
YDaBHEHHWA Ha 2 3alMIINeM ero B BHJE

x2—8x+18=0. (2)

IuckpumusasT ypasHeHusa (2) pasen D= (—8)*—4-18 <0,
moaTOMYy ypaBHeHHe (2) KopHeii He MMeeT, a 9TO O3HAUAET, UTO
OaHHAs CHCTeMa He MMeeT pelleHHii, 4To u TpeboBaloch HOKa-
3aThb.

22. Cucrembl ypaBHEHMWA BTOPOM CTeneHwU

IIpumep 1. PemuM cucTeMy ypaBHeHHH
x?+y? =25, ;
[ xy=12. o

Pemenne. YMHOMKHMM BTOPOE YPAaBHeHHe Ha 2 W CIOXHM IIO-
JIy4eHHOE ypaBHEHHEe C NepPBBIM ypaBHeHHeM cucTeMbl. IIpume-
HUB (HOpPMYJaTy KBAAPATA CYMMBI, IIOJYYUM CHCTEMY

(x +y)? =49,
[ xy =12, (2)
pmanocmmnym cucreme (1).
Teneps 04eBHAHO, YTO TOJABKO PEIIEHHA NBYX CHCTEM
x+y="T7, [x+y=—7,
1)[xy=12 n 2) xy=12

SABJISIOTCHA PEIIeHUAMHA cHcTeMbl (2), a 3HaUYUT, ¥ PAaBHOCHJIBHOM
el cucremsr (1).

Pemus cucremer 1) u 2), HalizeM Bce pemeHHs cucTeMsl (1):
(3; 4), (45 3), (=35 —4), (—4; —3).

Oreer. (3; 4), (45 3), (—3; —4), (—4; —3).

Ilpumep 2. Pemnm cucTeMy ypaBHEHHH
[xz— 5xy + 6y*=0, 3)
x*—2xy—y*=2.

Pemenue. Pasio)XuB JIeByI0 4aCTh EPBOr0 YPABHEHHA CHCTE-
MEI (3) Ha MHOMKHTENH, IEPENHIIeM ero B BHIE

(x — 2y)(x — 3y)=0.
Torma cucrema (3) paBHOCHJIBHA CHCTEME

x—2y)(x —3y)=0,
[(:cz—Z!Qy yg2 4

Teneps O4eBHAHO, YTO TOJABKO PEINEHHA ABYX CHCTEM

x—2y=0, x—3y=0,
1)[x2L2xy—y2=2 u 2) x2—2xy—y*=2

ABIAIOTCA PEIIeHUAMH cHCTeMEI (4), 8 3HAYUT, U CHCTEME! (3).
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Pemmus cucremur 1) u 2), Haiizem Bce pemeHus cucreMsl (3):
35 1), (—3; —1).
OTrger. (3; 1), (—3; —1).

IIpumep 3. PemuM cucTeMy ypaBHEHHIH

x*+4y=1,
[y2—6x=—14. ®)

Pemenue. Ecin B cucreme (D) 3aMeHHUTH BTOpPOE YpaBHEHHE
CYMMO# ABYX YpaBHEHHH 5TOil CHCTEMBI, TO HOJYYHTCA CHUCTEMA

¥+4y=1, 6
[x2+4y+y2—6x:—13, (6)

paBHOcHNIBbHAA cucreMe (5).

IlpubaBuB K mpaBoil W JIeBOM YACTH BTODPOTO YDABHEHHS CH-
crembl (6) yncao 13 um mpumenusB GoOpPMyJIbI KBagpaTa pPA3HOCTH
M KBAApaTa CyMMBI, HOJYYHUM CHCTEMY

x*+4y=1,
G+ am=0, 0

paBHOCUIBHYK cucteme (6). :

Bropoe ypaBHeHHMe cucTeMEI (7) HMeeT eJHHCTBEHHOE pelle-
mue (3; — 2). [Iposepum, ABIAETCS JIM OHO €Ie W PelleHHeM Iep-
BOro ypasHeHuda cucremsl (7). Tak kak 32+4-+(—2)=1, o mapa
yucen (3; — 2) aABAsAeTcA pelleHUeM cucTeMul (7), a 3HAYHT,
U paBHOCHJIBLHOH el cucTeMEI (D).

Orser. (3; — 2).

IIpumep 4. [oxaskeMm, 4TO CHCTeMa ypaBHEHHH

x*+4y=2, 8
[y2—6x=—15 ®)

He HMeeT pelleHHH.
Pemenne. IIposens paccy:xAeHHs, KaKk B IpUMepe 3, IPHIAEM
K 3aKJIOYEeHHIO, YTO CHCTeMa (8) paBHOCHJIbHA CHCTEMe

x?+4y
[(x 3)2+(y+2)2—

OnHAKO eIWHCTBEHHOE PellleHHe BTOPOro YpaBHEHHA 3TOH CH-
creMbl — mnapa uwucen (3; — 2) — He ABIAETCA PeIIeHHEM IIep-
BOrO YPaBHEHHSA TOM »Ke CHCTeMBI, Imoaromy cucrema (8) He mme-
eT pelleHuil, 94To U TpPebOBAJIOCH HOKA3aTh.
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23. Cuctembl pauMoOHANBbHBLIX YPABHEHUH

IIpamvep 1. Pemnv cucremy ypaBHeHHH
2

Il
&)=

-
|
oo

I

R|mx|o;
w

<
M

1
Pemenue. Crenas 3aMeHy HeH3BECTHBIX 8= b= e
penHmeM CHCTeMy B BHJIE

(2)

BripasusB a uepea b w3 BTOpPOro ypaBHEHHA cHCTeMEI (2), mo-

2 2
JAYY9UM @ = 3b—g. ITopcraBuB BMecTo a Bbipaskenue (3b "E) B

IepBoe ypaBHEHHEe CHCTeMbl (2), IOJYyYHM ypaBHEHHe ¢ HeH3Be-
CTHEIM b

T |
5(3b—+) — 2b =

% 1
9To ypaBHEHHe MMeeT e/IMHCTBeHHBIH KopeHb b, = 5. Temeps

HAHW/IeM COOTBETCTBYIOINee 3HAYEHHE @,:
il — B g 2 1
a, =3b, 5 3% 5= 10"

Takum obpasom, cucreMa (2) MMeeT eIUHCTBEHHOE DeIleHHe:

1 1
a, = b, =—, cnenosaresbHO, cucTeMa (1) paBHOCHMJIBHA CHCTEME

10’ 6
. 1)
x 10°
11
y—4 6°

Pemus ee, monyuEM egmHCTBeHHOe pemrenme: x = 10, y=10.
Hrak, cucrema (1) mmeer egmEcTBeHHOEe pemenune: (10; 10).
Orger. (10; 10).

IIpumep 2. JlokakeM, 4TO CHCTEMAa ypaBHEHHUI

8
2+ 2+—:
5x* + 6y s+ 6gP 11 1,
6x2— Ty? —8x+9y =10 (3)

He HMEeT peIleHHIil.
Pemrenne. Ilepenuimmem mepBoe ypaBHeHHEe CHCTEMBI B BHJE

e (4)

5+ epp L +—— =
d 5% +6y° +1

4]





Cnenas zaMeHy HeusBecTHRIX ¢ = bx?+ 6y? + 1, mepemnuimem
ypaBHeHHue (4) B BHIE

t+5-2=0. (5)
Herpyauo ybGemurbes, uto ypaBHeHwme (5) He mMeeT KOpHei,

moaToMy M cucreMma (3) He MMeeT pelleHHi#, uTO U TPebOBAJIOCH
JIOKa3aTh.

24*, Cucrembl NUHEHHBIX YPOBHEHMM
C NapameTpom

IIpumep 1. Haiigem Bce 3HaueHUs IapameTpa @, IPH Kax-
JIOM M3 KOTODBIX CHCTEMa YpaBHEHHH

ax+(a+2)y=2, (1)
x+3ay=38a—1

MMeeT eIMHCTBEHHOE DellleHHe.
Pemenne. Paccmorpum gaBa cayuasa: a#0 u a=0.
1) IIyere a# 0. B arom cayyae KoadUIHMEHTHI P X U Y BO
BTOPOM YpPaBHEHHMH CHCTEMBLI OTJIMYHBI OT HyJa U cucreMa (1)
MMeeT eJMHCTBEHHOE DeIlleHHe NPH YCIOBUH

a _,a+2
&z : 2
i (2)
Pemne ypaBHeHHe
a_at 2
il 3a ’
4 2
HalileM 3HaueHUs a =1 u a =~ 3, IODPH Ka)/JIOM H3 KOTOPBIX

ycaoBue (2) He BHIIOJHAETCH.
WUrak, B mepBoM ciydae cucreMa (1) mMeeT efHHCTBEHHOE pe-
IeHHe OPH JIOOBIX OTJIHYHBEIX OT HyJId 3HA4YEeHHUAX IIapaMeTpa 4,
_ _ 2
Kpome a=1 u a=-3.
2) Ecimn a=0, Tto cucrema (1) mMeeT efMHCTBEHHOE DEIeHHE
(—1; 1).
CrnemorarensHo, cucrema (1) uMeeT eJUHCTBEHHOE peIlleHUe
npu Jg00BIX 3HAUEHHAX mapaMeTrpa a4, Kpome a=1 u a =g
2
Otrser. IIpu 1100bIX 3HaAuUeHHUAX @, KpoMe a=1 1 a= —3
IIpumep 2. Haiigem Bce 3HAUeHUs IIapaMeTpa @, OPH Ka-
JOM M3 KOTODBEIX CHCTeMa ypaBHeHWH
(2*a)x+2y=a2—4a+4, (3)
x+t2y=a*—2a+2

HMeeT DECKOHEUHO MHOTO pELHEHHﬁ.
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Pemenne. Ilpexze Bcero szamermMm, uto a’ — 2a + 2 =
=(@—1)%+1#0, T. e. Bce Koa(dHUOHEHTE] BTOPOTO ypPaBHEHHS
cucreME! (3) ormuHLl oT HyJad. Torga cucrema (3) mmeer Gecko-
HEYHO MHOTO DEIIeHHH NPH BBINIOJHEHHUH YCJIOBHM

2-a_ 2 _ ad—4da+4

1 ~ 2 42-23+2"

Vemaosuio 21—a=—3— YIOBJIETBOPAET eIHHCTBEHHOE 3HAUYEHHE
~1. Tog a=1 2 _a’—4a+4
a=1. Ilpu a=1 cnpaBeAnuBo paBeHCTBO 5 =" 5 ., MOITO-
My cucreMma (3) mMeeT OECKOHEYHO MHOTO PEIIeHHH TOJbKO IPH
a=1.
Orser. IIpu a=1.

IIpumep 3. Hajijem Bce 3HAYeHHA IlapaMeTpa 4, NPH KaX-
JOM H3 KOTODBIX CHCTeMa YpaBHEeHHH

(a+ 1)x+(a2+4)y=4, (4)
xt+4y=a

He HMeeT peIlleHHId,

Pemenue. Paccmorpum aBa caydaa: a#=0 u a=0.

1) Ilycte a # 0. Cucrema (4) He HMeeT peIleHWH IIPH BBI-
a+1l_a’+4 _ 4

==,

IIOJITHEHHHW YCJIOBHH 1 4 =

YcaoBuio 2
a+l _a +4

1 4
YAOOBJIETBOPAET eJHHCTBEHHOE 3HAUEHHE a :4, YAOBIJIETBOPAKOLIIEE
H YCJIOBHIO Q P 0 le{ 9TOM 3HAYEeHHH 4 BBIIIOJHAETCHA YCJIOBHE

a+1 4
-
1 a’
nosToMy cucrema (4) He mMeeT pelmeHMH npu a =4.
2) Ilycte Temepr a =0, Torga cucrema (4) umeer BUJ

x 4y = 4, 5
x+4y=0. ©)
Cucrema (5) He mMeeT pemeHui, caezoBaTeJbHO, pu a =0
cucteMa (4) He HMeeT pelleHuil.
Hrax, cucrema (4) He uMeeT pemeHmH npm a =0 um npm
a=4,
Otger. IIpu a=0 u a=4.

IIpumep 4. IIpn xaxgoM 3HAaYeHHH mapaMeTpa @ PeIllWM CH-

cTeMy ypaBHEHHit
X - (5(1 i 25)y s 10, (6)
x+ (a* - ba)y = 2a.
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Pemenune. 13 mepBoro ypaBHeHusi cucTeMEI (6) BRIpasuM x
yepes Y, IOJCTABHM ITO BEIDAXKEHHE BMECTO X BO BTODOe ypas-
HeHHe cHcTeMEl (6), moJyYMM PaBHOCHUJIBHYIO el CHCTeMY

x=(ba—25)y — 10,
(@~ 25)y = 3(a + 5). ()

1) Eciu a =5, To Bropoe ypaBHeHHe cucTeMbl (7) He mMeeT
KopHe#l. B aroMm ciayuae cuctrema (6) He MMeeT pelleHHH.

2) Ecaim a =—5, TO pelleHHeM BTOPOro ypaBHEHHHA CHCTe-
mul (7) sBaserca aoboe AedCTBUTENBHOe umcyao y. Torga pemre-
HueM cucrteMsl (6) asaserca moGaa mapa yucea (— 50y —10; y),
rae y € R.

3) Eciu a# —5 u a# 5, To Bropoe ypaBHeHHe cucTeMsl (7)

AMeeT eIUHCTBeHHBIH KODPeHb y—i W3 mepBOr0 ypaBHEHHSA
cucreMsl (7) uMeeM
o= 8a—25)-2 10_ =510 4460,
a—>5 -5
B sroM cnyuae cucrema (5) MMeeT eIWHCTBEHHOE DeIleHHE
2

(O; a— 5 )'

Orser. He'r pemenunii opu a = 5; (— 50y —10; y), y€ R, npu

a=-—>5; (0; )npna# 5ua#bh.

25. PeweHue 30404 NpU NOMOLUM
CMCTEM YPOBHEHMMH

IIpumep 1. Ecianu IOJiA BCHAIIET MEePBHIM TpakTop, a 3a-

3
10

TeM OJIA — BTOPOM, To mojae Gymer Bcmaxano 3a 6,5 4. Ec-

A

10

T,

T Ke o

BTOpOI#, To moJjie GyaeT BcmaxaHo 3a 8,5 4. 3a Kakoe BpeMd BCIa-
IIeT [MoJie OOWH BTOPOH TpaxkTop?

Pemenue. IlycTe nepBeIii TpaxkTOp OAWH BCHAIIET IOJIe 3a

o 3
IoJisA BCHameT epBbIM TPAKTOP, a4 3aTeM E moJd —

3 T
X 4, TOorja -, TOIA OH BCHAIIET 3a 0,3x 4, a 1o monA — 3a

0,7x 4. IlycTs BTOpPOH TPAKTOP OJWH BCIAIIeT IoJjie 3a Yy 4, TOr-

13:3 mons — 3a 0,3y 4. Ilo
VCJIOBUAM 3aJla9YM COCTABHM JIBA YDABHEHHU:
0,3x+0,7y=6,5 n 0,7x + 0,3y =8,5.
PemnM cucTeMy ypaBHeHHH

0,3x +0,7y = 6,5,
0,7x + 0,3y =8,5.

7
fla {5 TOJA OH BCHAIIeT 3a 0,7y 4, a

inn
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Cucrema MMeeT efHHCTBeHHOe pemenme: x = 10, y = 5. Cie-
I0BATebHO, OAWH BTOPOH TpaKTOp BCHAIIEeT IOJe 3a 5 4.
Orser. b 4. '

IIpumep 2. JIe Gpurajasl IpH COBMECTHONH paboTe MOTYT BEHI-
TONMHUTE 3agaHue 3a 12 u. Ecau mepBasa Opurajga yBeJUWYHUT IIPO-
M3BOAHTEJIBHOCTh TPyZa B 1,5 pasa, TO IpH COBMecCTHOH pabote
Opurajgbl CMOTYT BHIDOJHHTH 3ajgaHue 3a 10 4. 3a CKOJBKO 4Ha-
cOB, paboTas OTHENBHO, BTOpas OpHraza MOXKeT BBIIIOJHUTE JTO
Ke samaHme?

Pemenune. [IycTs mepBas Gpuraga MoKeT BBIIOJHHTH 3aJaHue
3a x 4, a Bropagd — 3a y 4. Torpa 3a 1 4 mepBaA BEIIOJIHAET

1 a
 SajaHusdA, a BTOpas = 3afaHudA, a 3a 1 4 COBMECTHOH paboThl

1 1 1
OHH BBINOJHAIT ;+-§ WM 5 3aJIaHus. CocTaBHUM mepBOE ypaB-
1 1

1
o=
HeHUe: — v 12
Ecniu mepeasi Gpuraza yBeJIWYHUT IPOM3BOJUTENILHOCTE TPYZa
1,5
B 1,5 pasa, 1o OyZieT BHINOJHATH —, BalaHuA 3a 1 4, Torma mpu
- 1,6 1
coBMecTHOU pabore 3a 1 u OpuUragbl BBHIIOJHAT T+; WA

1 1,5 11
1o 3asanus. CocraBuM BTOpOe ypaBHeHHe: ——+--=

y 10"
YTolkl HAHTH X W Y, HY’KHO DEIIUTH CHCTEMY ypaBHeHM
L=t
1,5 .1 _ 1 (1)
Sl
X y 1
1 1
BeezneM HOBBIE HEH3BECTHBIE = iy b, Torgma cHcrema
NepenuIIeTca B BUIe y
1
atb=—,
12
1,50 +b=—= 2)
,oa TR
_ 1 _1
Cucrema (2) HEMeeT eQHHCTBEHHOE DeIleHHE: ad =30 b =30

Torna pemenus cucremsl (1) Taxoser: x =30, y=20.

HWrak, Bropas O6purajga MoKeT BEIIOJHHTE 3ajaHme 3a 20 u.

Otger. 3a 20 u.

Jamevwanue. Pemenne sagaum yrupocTHJIOCH Obl, ecau ObI mep-
BOHAYAJBPHO OOO3HAYHUIHM IPOMSBOAUTENBLHOCTL IEPBOH OGpHragel
3a @, a IPOM3BOJAHUTEJLHOCT:, BTOpOoM Opmrazsr 3a b. Ho, pemms

cucremy (2) u mHaiiga a = b=i HYKHO eIle HaWTH MCKO-

1
30’ 20’
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MoOe BpeMs BEINOJHEHHS 3aJaHUsA OJHOW BTOpoil GpHramoi:
L _
e 20.

Ilpumep 3. B xoaaiicTBe MMeJOCh HECKOJBKO KOpPOB M OBLIO
3aIaceHO CeHAa Ha HecKoJbKo nHeil. Ecim mpomate 20 xKopos, TO
3arOTOBJIEHHOI'0 CEeHA XBATHT Ha JAecATh AHeH JoJbIle, YeM
npenmoaaranock. Ecam ke nmpuxkynutk 30 KOpoB, TO 3amac ceHa
mcuepnaeTcss Ha AeCATh JHEH paHbIIe, YeM IpejAIoiarajioch.
CroJIBbKO OBLIO KOPOB M HA CKOJIBKO [AHEH 3aroToBjieHO ceHa?

Pemenue. IlycTes 018 X KOpPOB 3amaceHo ceHo Ha y aHei. Tor-

Oa Ha OQHY KODOBY B JeHb IOJIMKHBI pacxoJoBaThb xi BCEro 3a-
IIaca ceHa. y
Ecam xopoB 6ygmer x — 20, a greit y + 10, TOo Ha 0AHY KODPOBY

B JeHb HOOJIXKHBI PaAcxonoBaThb BCero 3anaca CeHa.

(x — 20)(y + 10)
Ecau »xe xopos 6yger x + 30, a aueit y — 10, To Ha omHY KO-
E;):z B JeHb MOJI3KHBI PacxoJOBATH m BCero samnaca
Bo Bcex Tpex caydasx IpeAroJaraercd, UTO HAa OJHY KODOBY
B JIeHb DAcXOAVIOT OJHO M TO Ke KoJmdecTBO ceHa. CocraBUM
B YPABHEHHA:

1 1 1 1

(x— 20y +10) xy © (x+30)y—10) =y

Pemum cucteMy ypaBHEHHH

1 _1
(x—20)(y +10) =xy’
1 1

(x+30)y—10)  xy"

OHa w®MeeT eAWHCTBeHHOe pemeHune: x = 120, y = 50,
T. €. KopoB Ob10 120, xKopMma 6sLIO 3arorosieHo Ha 50 gHEl.
Orser. 120 xopos, Ha 50 nHeii.

26*. PewieHne ypaBHEeHMH B LeNbiX Yucnax

Ilapy menmix umcen (x,; I,) HASBIBAIOT YACTHBEIM peHIeHHEM
ypaBHEHHA
ax+by=c, (1)
roe a, b u ¢ — messle yucna 1 a#0 u b#0, ec1u BepHO YHC-
JIOBOE DPaBEHCTBO
ax,+ by, =c. (2)
Hanpumep, mapa umcena (3; — 1) ABisgeTcsa 4aCTHHEIM peIllleHH-
€M ypaBHEHHSA
x+2y=1, 3)

TaKk Kak 3+2-(—1)=1.
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JoxaxeM, 4TO ecnaH mapa umcel (X,; YJ,) ABIAETCA YACTHBHIM
pemteHueM ypaBHeHus (1), To pemenumem ypaBHenus (1) sBaser-
cA ¥ Iapa HelBIX 4YWcex x = x,+bn, y=y,—an, rae n — maio-
G6oe menoe ywmcio (n € Z).

HoxaszarenscrBo. Tak kaxk mapa menwlx umcen (x,; Yy,) AB-
JIdgeTcda pelleHHWeM ypaBHeHus (1), To BepHO YHCIOBOE pPaBEHCT-
BO (2)..

Iloncrasue B ypasHenwme (1) BMecto x m y umcaa x,+bn u
Yo — Gn COOTBETCTBEHHO M BOCIIOJIL30BABIINCE paBeHCTBOM (2),
IOJIYUUM, YTO

ax + by = a(x,+ bn) + b(y, — an) = ax, + abn + by, — abn =
=ax,+by,=c.

Urak, napa menelx umcen x =x,+bn, y=y,—an, ncZ, as-
JsAeTcsa penieHHeM ypaBHeHudA (1), 9To m TpebGoBalIoCh JOKA3aTh.

MoxHO TOKa3aTh, YTO APYIrUX PeNIeHHH HeT.

MHuosxecTBO BCeX map HeJbIX 4ucea X = x,+bn, y=y,—an,
n€Z, HaspBaloT o6muM pemenueM ypasHenHA (1).

Ecmu Tpebyerca HaiiTu o6iee pemenue ypasHenus (1), To ro-
BOPAT, YTO HANO pelliuTh ypaBHeHMe (1) B menmix uucaax. Eciau
TpebyerTca HaWTH pemenus (x; y) ypasHenus (1), Tme x u y —
HaTypalnbHBIE YHCJAA, TO TOBOPAT, YTO HAAO PENIHTh ypaBHe-
HHe (1) B HATYypaJbHBIX YHCIaX. ‘

Ilpumep 1. Haiinem o6iee pemesnue ypaBHeHHS (3).

Pemenne. Tax xax (3; — 1) — uyacTHOoe pemieHHe ypaBHe-
HEA (3), TO, moAcTaBHB B (opMmyasl X = x,+ bn, y =y, —an,
neZ, uuena x,=3, y,=—1, a=1, b=2, noayuum obiiee pemre-
HHe ypaBHeHHA (3):

x=3+2n, y=—1—n, neZ. (4)

OrBer. x=3+2n, y=—1—n, ncZ.

3ameuanue. IIpu n=0 mo dopmynam (4) DONTYyIUM YacTHOeE
pemenue x,=3, y,=— 1. Iloacrasasia B dopmyns (4) BMecTo n
mensle umesaa 1, —1, 2, — 2, ..., IOJyYHM HOBBIE UYacCTHBEIE pe-
mwerns ypaHeHus (3): (5; —2), (1; 0), (7; —3), (—1; 1), ... .

IIpumep 2. PemuM B HATYpPANBHBIX UHCJAX YpaBHEHHE
3x + 4y = 30. (3)

Pemrenme. Haiinem xaxoe-HuOyAb YaCTHOe pellleHHWe ypaBHeE-
Husd (5), Hanpumep (6; 3). Tenepn Haiizem obIiee pemieHue ypas-
mHeHus (5):

x=6+4n, y=3—3n, ncZ.

YTo6Bl uMCIO X OBLIO HATYDAJBHBIM, JOJKHO BHINOIHATHCH
ycioeue n = — 1, a 9T06B Yucsao y 6BLI0 HATYPAJBHBIM, AOJMKHO
BBRINOJNHATECA ycjaosue n < 0. CiregoBaTenpHO, X H Yy — HaTy-
pajbHbI€ YHCI8, TONBKO ecad n paBHO uwiaHd 0, mwiau — 1. 3Hauwur,
ypaBHeHUe (5) MMeeT TOJIBKO [BA PeIIeHHA B HATYPAJIbHBIX YHCIAX:
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ecir n=—1, 0o x=2, y=

eciu n=0, to x=6, y=3.

OtBer. x=2, y=6; x=6, y=3.

Ipumep 3. (3adaxwa Aavkyuna, VIII 8.) 100 meddeneir pas-
menmuaH Mexny coboi 100 MyskumH, KeHIIMH H JerTeil Tak, 4TO
IaMH KaKAOMY My:KumHe mo 3 meddensd, KasxJoH XeHIIHHe
no 2 meddens u pebeHKY 1O 3 meddens. CKonbKo OBIIO MYH-
YUH, KEHIIUH U IeTeu?

Pemenue. IlycTs 6b110 X MY’KYWH, Y JKEHIIUH, Torja ObLIO
100 — x — y pmereii. CocraBuM ypaBHeHHe:

3x + 2y +5(100 — x — y) = 100. (6)

6,

VmuO%HUB 06e yacTH ypaBHeHusa (6) Ha 3 ¥ npuBens moxo6-
HBIE claraeMsle, IEpPEenHIIeM ero B BHJE

8x + 5y = 200. (7

ITo cMEBICIy 3a7a4u X M Yy — HaTypaJbHBIe YMCJIA, IIO3TOMY
pemuM ypasHenue (7) B HaTypaibHHIX uuciaax. Yucra 5 u 200
nensATcs Ha b, caegoBaTenbHO, 8x geautca Ha 5. Taxk xak 8 He
menurca Ha 5, To x meamrca Ha 5. OGosmaumm x = 5x,, The
x, € N. AHajormuHO TOKAa3biBaeTcd, 4To y gAenurtca Ha 8. OGo-
sHaumM y = 8y,, rae y, € N. Torma ypaBHeHue (7) umeer BHJ

8- 5x, + 5 8y, =200. (8)
Pasgenus ypasHenue (8) Ha 40, moayuuMm ypaBHeHHE
%, Ty, =5 9

Takx kKak ypasHeHue (9) umeeT TOJBKO UeThIpPe PEIICHHS B HA-
TypadpHEIX umcaax: 1) x,=1, y,=4; 2) x,=2, y,;=3; 3) x,=3,
y;=2; 4) x,=4, y; =1, To u ypasHenue (6) mmeer JyeTwIpe pe-
mIeHAs B HATypaJbHHIX umcaax: 1) x =15, y=382; 2) x =10,
y=24; 3) x=15, y=16; 4) x=20, y=8.

Tenepr ompegenum guciao gereir 100 —x —y AnA KaKAOTO
caygas: 1) 63; 2) 66; 3) 69; 4) 72.

Orser. My KuuH, KeHIUH U Aereil 6vLI0 MM 5, 32, 63, uan
10, 24, 66, nam 15, 16, 69, wmu 20, 8, 72.

IIpumep 4. PemmuM B IeJIBIX YHCIAX YPaBHEHHE

xy+x—38y=5. (10)
Pemenwne. Ilepenumenm ypasHeHHe (10) B BHAE
(x—3)y+1)=2. (11)
Teneps OYEBHIHO, YTO TONHKO DEIICHNA YETHIPEX CHCTEM YDPABHEHIA
x—3=2, x—3=—2,
Diy+1=1; 2 ly+1=-1
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x—3=1, x—3=-1,
3) y+1=2; 1) [y+1=—2

ABJAIOTCA pemleHUAMHU ypaBHeHHA (10) B menblx uymciaax.
PemuB KakAyI0 H3 cucreM 1) — 4), IOIyYIWM BCe DemeHusd
ypasaesus (10) B menmrx umexax: (5; 0), (1; —2), (4; 1),
2; —3).
Orzer. (5; 0), (1; —2), (45 1), (2; —3).

27. Npaduueckuii cnocob pelueHns ypaBHEHUH
M CUCTEeM YPUBHEHMH

IIpumep 1. Pemum rpaduueckum cmocofoM cucTeMy ypaBHE-
HAH

3y —2x=13, q
[ 2y +x=4. 1
Pemenne. IlepBoe ypaBHeHHe CHCTEMEI IepellHIIeM B BHIE
_ 2x+13 _ 2x+13
=—3 - I'padmxom dbyarmun y= 3 ABJAETCA IpAMad.
HaiigeMm KoopAHMHaATHI JBYX ee Todek: x, =1, y, =5; x,=4,
- _ 2x+13
Yy, = 7. ITocTpoum mpsmyio y =—"3 0O JBYM 3THM TOYKAM
(puc. 27).
Bropoe ypaBHeHUe CHCTeMBl NEpENWINeM B BHAE Y= — x2+ 4.

I'padbuxom oGyEEIHE Y = 5 ABaserca upsamas. Haiigem
KOODAMHATHI JBYX ee Touek: x, =0,

y,=2; x,=4, y,=0. Iloctpoum npsa- Y] 7

MyI0 Y =— 2 o0 ABYM 3THM TOY- o

kam (cm. puc. 27). i
IIpsMble mepecexkarTcs B TOUKe o

(—2; 3). 1 d
IIpoBepkoii ybexxaaemcs, 4To ma- *>< 3+

" pa umces (— 2; 3) ABnAeTCS pelleHH-

eM KajXJI0ro ypaBHeHHA cucTeMnl (1): 1

3:3—-2-(—2)=13, 2:3+(—2)=4.
HUrax, cmcrema ypasHeHHi (1) =2 1ol 1 2 3 &%

?Mge'r?’) €IHHCTBEHHOE peIIeHHe F 4
Otser. (— 2; 3). Puc. 27

IIpumep 2. Pemum rpadmyecKuM cmoco0oM CHCTEMY Ypas-
HEeHHH

y=—x+4x+1,
y+x=5. (2)
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Pemenue. 'papuroM KBaApaTHYHOH QyHEOUH y=—x2+4x+
+ 1 sBaserca mapabojsa, BeTBH KOTOPOM HAMpaBJeHbBl BHU3, TAK

KaKk a = — 1< 0. Berumcamm abcuuccy BepHIMHEI Iapabobl:
i A

[ross 4 .
X = P i 2, HaijieM KOOpPAHHATHI HECKOJBKHX €€ TOYeK:
x 0 ik 2 3 | 4
y 1 4 5 4 1

ITocrpoum napaGosny mo sTuM ToukaMm (pmc. 28).

Bropoe ypaBHeHHe CHCTEMBI IepenuineM B BHAe y = —x + 5.
I'padurom dyEKDUEM y=—x + 5 ABadeTcA npamad. Haigem Ko-
OpAMHATHL ABYX ee Touek: x, =0, y, =5; x,=5, y,= 0. ITocrpo-
HM OPAMYIO II0 3THM TOYKaM (cM. pHC. 28%.

Tpaduku nepecexatorcsa B nByx Toukax (1; 4) u (4; 1).

IIpoBepkoii ybexmgaeMcsa, UTO KAaMJasa U3 STHX Map Yuces fAB-
NfieTca pellleHWeM Ka)kIOro ypaBHeHWA CHCTeMEI (2):

4=~1+4.1+1, 1=—42+4-4+1,
4+1=5, 1+4=5.

Oreer. (1; 4), (4; 1).
IIpumep 3. Pemum rpadpuyeckuM crmocobGoM ypaBHEHHE
3

parg 2, ' (3)
| } ] } | | | |
91\5 y=—x2+4x+1 | \ yh \Iy:x?—l
\ B'AR
/ y=—z+5 Al e 2R
1 i gLl ohe
] ol /i 2 x
of 1 2 3 4\« SIS
/ \ !
I I
I
[}
Puc. 28 Puc. 29
Pezmenne. IToctpouM rpaduku AByX QyHKRUHEE y = -1 H
y=x*—1. 3

I'paduk meproil GYyHKIUM NOJYYHM U3 runepboIsl y = p
caBuroMm Ha 1 egmmumny Bupaso (pzc. 29).

I'paduk BTOpo# QYHKIHUK IOJYYUM M3 mapaboisl y = x? caBu-
rom Ha 1 eauruny BHU3 (cM. puc. 29).
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Tpadury QyHKIMH nepeceKaioTcs B eAUHCTBEHHOU TOUKe, '
abcmupcca KOTOpPOil paBHa 2.
Ilposepkoit ybesxgaeMcs, YTO YHCIO 2 ABIAETCH KODHEM

=22-1.

ypaBHeHUA (3):
Otser. 2.

IIpumep 4. Pemmum rpaduyecKHM cIoco00M CHCTEMY YPaBHEHHH

x| + lyl = 3,
y=x*—4x+3. )

Pemenune. ITocTpomM MHOMKECTBO BCceX To4YeK (X; y) Koopnu-
HATHOH ILIOCKOCTH, KOOPAHMHATEI KOTOPEIX YZAOBJIETBOPSAIOT IIEPBOMY
ypaBHEHHIO cucteMbl (4). [I1sa 9TOTO paccCMOTPHM YeThIpe caydas.

1) Ecim x 2 0, y > 0, To ypaBHeHue |x| + |[y| = 3 mosxnO me-
penucaTthk B Buje y = — x + 3. 'padpur pyEKDuM y = — x + 3 npu
x 20, y =0 ectp orpesox AB (puc. 30).

2) Ecim x 2 0, y < 0, to ypasrerue |x| + [y| = 3 moxnO me-
penucatk B BHIe Yy = x — 3. I'pabur pyHEKDuM y = x — 3 npu
x 20, y< 0 ectp orpesox BC (cm. puc. 30).

3) Ecim x < 0, y < 0, To ypasmenue |x| + |y| = 3 moxuO me-
penucaTth B Bufie y = — x — 3. 'paduk byHKIHU y = — x — 3 OpH
x <0, y<0 ects orpesox CD (cMm.
puc. 30). YA

4) Ecru x < 0, y = 0, To ypaBHe- A\ ¥ = x—4x+3
mue |x| + |yl = 8 MoxxHO mepenucaTs
B Busie ¥y = x + 3. 'padmx pyrIHH
y=x+3mpu x<0, y =0 ecrs oT- 1 /
pesoxk DA (cm. puc. 30). D

Hrak, MHOMKECTBO BCeX TOUYEK -3 0] 'B x
(x; y) KOODAMHATHOM ILIOCKOCTH, o=
KOOPAWHATH! KOTOPLIX YIOBJIETBOP-
10T IEepBOMY YPABHEHHIO CHCTEMBI |« + [y =3
(4), ects kBagpat ABCD, rue A(0; 3), c
B(3; 0), C(0; — 3), D(— 3; 0) (cm.
puc. 30).

I'padmkoM xBagpaTUuHO (DYyHK- Puc. 30
nuu y = x* — 4x + 3 asnserca napa-

Gosia, BETBM KOTODPOH HAIpaBIeHEI BBEpPX, Tak Kak a = 1 > 0,

2-1

Berauenum abcmmcey BepIIMHEI HapaGoisl: X, = —2—; =4 -9
HaiizeM KOODAMHATHI HECKOJbKHX TOYEK IapaGosbI:

X 0 1 2 3 4

y 3 0 —1 0 3
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ITocTporm mapaGosy mo ataM Toukam (cMm. pmc. 30).
@ I'padurn nepecekarwoTca B Tpex Tourax: (0; 3), (3; 0) u

IIpoBepkoii y6exaaemMca, 4YTO KaXKAasd M3 ITHX [AD YHMCEN SB-
JSAeTCs pemeHHeM KaxJoro ypaBHeHHsA cucTeMbl (4):

|0| + 3 = 13| + [0 = 3,

02—4 0+ 3, 0=3"-4:3+3,

12| +|-1=3,

—1=22-4-2+3.

Oteer. (0; 3), (3; 0), (2; — 1).

28*. Npadpuueckuii cnocobd
peleHns 3a4a4 ¢ NapameTpom

IIpumep 1. Hajifem, npy KaKUX 3HAYEHUAX [apaMeTrpa a
ypaBHEHHE
dx —a|l+ 2= (1)
a) He UMeeT KOpHeii; 0) UMeeT eJMHCTBEHHEIH KOPEHb; B) HMeeT
IBa KODHHA.
Pemenne. Ilepenumenm ypasrenue (1) B Buze 4|x — a| = |x| —
¥ moctpouM rpabukm GyHKDmH y = |x| — 2 u y = 4|x| (puc. 31).
OTMeTHM, YTO YIoJl MEMIY JydamMu BA wu BC npsawmoii, a yroxa
mesxny aydamu OM u ON octpsrii,
Tpadur dyurmum y = 4|x| apnsa-

vA eTca rpaduKoM QYHKIUH
y = 4|x — 4
arb T4 Ny = 4| npu a=0. TIpadux GyEKIUH
y = 4|x — a| npu a # 0 Gyzer momy-
HIF YaThCA CABMIOM BIIDABO HA 4 eJIH-
\|/ Hun npu a > 0 u Bieso Ha |a| eau-

vun opu a < 0. IIpu sToM BepmuHAa

A Y > ocTporo yria Oyaer ocTaBaThCA Ha
2N\ 0 2 | x ocu Ox.

y=|x|-2 a) Jlra rpaduka He OYyAyT HUMETH

B OBIIHUX TOYEK, eCJIH BEDPIIHHA OCTDO-

=+ ro yria OKamkeTcd MeXJy TOYKaMH
A u C, 7. e. ypaBHEeHHe (1) He ume-
Puc. 31 et KopHeit mpu —2 < a < 2.

6) IIsa rpadmra O6yayT HUMeTh
eIMHCTBEHHYIO OOINYI TOYKY, €CJH BepHIMHA OCTPOro yria
COBMAZeT UIH C TOUKOH A, mam ¢ Toukoit C, T. e. ypaBHeHue (1)
MMeeT eMHCTBeHHBIN KOpPEeHb H HPH 4@ = — 2, W IpH a = 2.

B) [IBa rpaduxa 6yayT mMeTh ABe O0I[Me TOYKH, €CIH Bep-
IIHHA OCTPOTO yIjia OKa)eTcs JieBee TOUYKH A MJIM mpasBee TOU-
ku C, 7. e. ypasHenue (1) mMeeT OBa KOpHA UM mpu a < — 2, u
opu a > 2.
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Otser. a) Ilpu a € (—2, 2); 6) upu a = —2 u npu a = 2;
B) mpu a < —2 m mpu a > 2.

IIpumep 2. Halizem, Opm KakuxX 3HAYEHHAX IapaMeTrpa a CH-
cTeMa ypaBHEHHH

x2+yi=16, (2)
xty=a

a) mMeeT eJWHCTBEHHOE pe-

YA
menune; 0) MMeeT JgBa perie- \\ N
4

HH#A; B) HE HMeeT peIleHHI. N

Pemenue. IlepBoe ypaBHe- \ .
Hue cucteMsl (2) ecTh ypaBHe- \C\K
HHe OKDPY)XHOCTH pajguyca 4
¢ mearpom O(0; 0) (puc. 32). | N

Ilepenumem BTOpOe ypaB- M h
HeHme cucteMbl (2) B BHZe 4 O\1 4
y=—x + a. I'papux dynx- N\ N
o Yy = — x + a4 TOJAYyYHM y >‘(
COBUIOM IIPAMOM Y = — X Ha B Y DN
a efMHHI], BBepX, ecau a > 0, TN |4 N
¥ Ha |a| eqMBHMI BHHS3, eciH NN <
a <0, 1. e. rpaduK byHKIUHA B <
y = — x + a ecTb mpAMas, ma-
panrnensHas npamoi CD n
nepecekamomaa ock Oy B TOY-
ke (0; a). # Puc. 32

a) Yepes Touxky O mpose-
JeM TPAMYI0, HeplueHANKYJApHYI0 npamoit CD, oHa mepeceder
OKPYsKHOCTE B Toukax A m B. Yepes Touku A u B mposegeMm
npsameie KL u MN, mepneHEIHKYIApHbIe AB. 9TH NpAMbIe
nmapanigenbHsl npsaMoi CD (kaxk NepHeHAUKYISADHEl K OJHOIH
IpsAMOIt).

Tax rax npamele AB u CD copepskaTr 6HMCCEKTPHCHI KOODIH-
HATHBEIX yrJoB, To Z OAK = 90° T. e. KL — xacarenbHas K
OKDY’XKHOCTH. B paBHOOeApeHHOM IIPAMOYTOJbHOM TpPeyTOJILHHKE

OAL OA = AL = 4, Torza OL = 4V2.

Taxkum obpasom, npsamasa LK ects rpabur byEKOum y=—x +
+ 4V2. Amanormuso npamas MN ecrth rpadux (QyHKOHH
y=—x- 4V2. Dro osmauaer, uTO opE a = 4V2 u npu
a=—4V2 cucrema (2) umeeT eQUHCTBEHHOE DeIIeHHEe.

0) Ecnm xe - 4V2<a<4V2, 1o npaMafa y = — x + a mepe-

cexKaeT OKPYXHOCTH B ABYX TOYKax. B arom ciaydae cucrema (2)
HMeeT [Ba pellleHHs.

B) Haxomen, ecau a < — 4\V?2 umm a > 4\/§, TO IpAMad

Y = — X + a He mepeceKaeT OKDY)XHOCTh. B aTOM ciaydae CHCTe-
Ma (2) He MMeeT peIIeHHH.

=y
4Y
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Orser. a) ITIpu a = 4V2 u npu a = — 4V2;
6) mpu a € (— 4V2; 4V2);
B) mpu a < — 4V2 u npu a > 4V2.

Hpumep 3. Halizem ans Kamaoro 3HadeHUd IapaMeTrpa
R(R > 0) uucno pemeHMH CHUCTEMbI yPABHEHHH

[ + ol = 3, -
x*+ y? = R%,
Pemeaune. MHOKeCTBO BceX ToO-
4yeK (X; y) KOODAHMHATHOH IJOCKO-
CTH, KOODAMHATHI KOTODBIX YIAOBIE-
LT/ "‘\( TBOPAIT IIePBOMY YpPaBHEHHIO CHC-
/ teMul (3), ecte KBagpat ABCD, rae
1 A(0; 3), B(3; 0), C(0; — 3), D(— 3; 0)
D 0 B (pue. 33). (IlocTpoeHme KBagpaTa
1t x onucaHo B npumepe 4, m. 27.)
/ MuoxecTBO Bcex ToueK (x; ¥)
L » KOOPAHWHATHOH IJIOCKOCTH, KOOPAH-
NN\ L HATHl KOTODBIX Y/OBJIETBODAIOT BTO-
c POMYy YpaBHEHHIO cHCTeMEI (3), ecTb
0 OKDYIXHOCTE pazmyca R c meHTpoM
O(0; 0).
Puc. 33 Eciun R > 3, TO OKDY3XHOCTE He
uMeeT OOIIUX TOYEK C KBaJApaToM,
clefoBaTeNbHO, cucTeMa (3) B ATOM cJyuae He MMeeT DeIlleHHH.
Ecam R = 3, To OKPY:KHOCTHE HMeeT 4YeThipe 00Imme TOYKH C
KBajgparoM — To4ku A, B, C u D, ciegoBarenbHO, cucteMma (3)
B BTOM CJIy4Yae HMeeT YeTHIPe PeIIeHHsd.
Ecmn pa\/,u_nyc OKDY’KHOCTH yMeHbINAaTh, To npu R = OM =
3V2

1i
= ~2-AB = =5 OKDYKHOCTh KOCHETCH CTODOH KBaJ[paTa B 4eThIPeX

TouKax (ogHa M3 HMX — Touka M m3oOpakeHa Ha pPHUCYHKe 33).
3V2

Ecnanm = < R < 3, TO OKPY>KHOCTE IIepeceKaeT CTOPOHEI KBa-

IpaTa B BOCBMH TOYKax. B aToMm caydae cucrema (3) mMeeT BoO-

CeMb pelIeHHI. 3
Haxomren, ecia R < 5+ TO OKDY’KHOCTh He IIepeceKaer CTo-

POHEI KBajapaTa. B aTom cayuae cucreMa (3) He UMeeT pemIeHHIH.

" 3V2
Oreer. Cucrema He mmeer pemeHui, ecau B < —— uau

2
3V2

R > 3; umeer dyeThipe pemenud, ecadm R = —— mmm R = 3;

=

NV

= 3V2
HMeeT BOCeMb pellneHuii, ecau R € 5% 3).

3aMeTHM, UTO MPHBEAEHHBIE BBIIIE 3aJaHHA MOXHO OBLIO BEBI-
DOJMHHUTH, He MCIOOAb3yA rpabuxu, Ho B mpumepax 1 m 3 aTo
VCIOMKHAI0 OBl pemeHne.
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Paszpen “

CamocrositenbHbie paboTbl

C-1 YucnoBbie HEPABEHCTBA.

Yucnoesie NPOMEXYTKH

I sapuanm

1.

VKasnTe TPH UHCIa, BaKJIOYeHHBle Mexay yuciaamu 4,3(57)
u 4,(357).

2. N306pasure HAa KOOPAMHATHOH OCH YMCJIOBOHM IIDOMEKYTOK,

6.

COOTBETCTBYIOINWH HepaBeHCTBAM:
a) —1<x<3; 6) 3<x<5h; B) x > 4; r) x<0.

C moMoIuIbI0 3HAKOB € M ¢ 3anuIIuTe, IPUHALJIEKHUT JHU NaH-
HOE YHCJI0 YKA3aHHOMY UYHCJIOBOMY IIDOMEXYTKY:

a) 15; (—oo; 0);  6) —1; [—2; 0); '

B) 0; (0; 9); r) 7; [2; T].

HzobpasuTe HA KOODAWHATHOH OCH UYMCJIOBBIE IPOMEXYTHH
(—4; 3] u [~ 1; 6); yraxure o0beJUHEHHE U IlepecevyeHHe
3THUX TIPOMEXKYTKOB.

Ilnsa umcen a u b cnpasefyauBbl HepaBeHcTBa 15<a<16 n
4<b<5, Mexkay KakuMu OauMiKalIIHMH IEeJIbIMHU YHCIAMH
3aKJ0ueHo umcnao: a) a+b; 6) a*b; B) a—b; r) a:b?
JlokasxuTe CBOMCTBO UYMCJIOBBIX HEPaBEeHCTB: ecnu a <b u
c<d, Toatec<b+d.

II sapuanm

1.
2.

ViaKuTe TpH YMCJa, 3aKJIUYeHHBEe MeXAy unuciaamu 5,4(16)
u 5,(416).

M3obpasuTe Ha KOOPAHHATHON OCH YHCIOBOH IIPOMEKYTOK,
COOTBETCTBYIOIIUI HEPABEHCTBAM:

a) — 2 L1 6) —4<x<1; B) x<0; r) x =8.

C moMombl0 3HAKOB € W ¢ 3alMINNTe, IPHHAIJEKHT JHU JaH-
HOE YHCJIO0 YKA3aHHOMY YMCJIOBOMY IIDOMEXYTKY:

a) 5; (4; +o0);  6) —2; [~ 1; 3);

B) 4; (1; 4); r) 3; [3; 8].

H306pasure HA KOODAMHATHON OCH UHCJIOBBIE IIPOMEMXKYTKH
(—3; 4] u [3; T); yxakuTe of0'beJHHEHNE U MEpPeceYeHue d3TUX
IPOMEXYTKOB.

Ina uucen @ u b BumonHsOTCA HepaseHeTBa 20<a <21 u
3<b< 4. Mexay xaxuMmu OarixafimuMy OeJbIMH YHCJIaMH
3aKJIIOUeHO 4Hucao: a) a+b; 6) a*b; B) a—b; r) a:b?
Ioxa)cuTe CBOMCTBO YMCIOBBIX HepaBeHCTB: ecau ¢ <0 u
a<b, To ac > be.
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IIT eapuanm

1. VxakuTe TpM 4mcja, 3aKIOUYEHHEIE MeXAY unuciaamu 6,7(98)
u 6,(798).

2. HN3obpasuTe Ha KOOPAWHATHOH OCH UHCJIOBOH NPOMEKYTOK,
COOTBETCTBYIOIIHII HepaBeHCTBAM:
a) —12<x<0; 6) - 6<x<—38;
B) x> 2; r)x<—2.

3. C nomMoms0 3HAKOB € U ¢ 3anuInuTe, OPHHANJISKHUT JIH JaH-
HOEe YHCJO0 YKA3aHHOMY UHCJIOBOMY IIPOMEXKYTKY:
a) 5; (5; + o0); g) —2,1: [-10; —2);
B) —4,3; (—4; 5); 1) T;[7; 9]

4. Wso0pasuTe HA KOOPAMHATHON OCH YMCIOBHIE NPOMEMXKYTKH
[—6; 5) u [2; 7); ykaxuTe o6 befMHEeHNe U TepecedeHHe HTHX
IIPOMEXKYTKOB. :

5. Jlns umcen a u b cnpaBennuBel HepaBeHcTBa 14,7<a< 15,5
u 5<b< 7. Mexly KaKkuMu ONMKaHIINMHM LEJbIMH YHC-
JlaMHU 3aKJI0YeHO 4ucyo: a) a+b; 6) a-b; B)a—b; r) a:b?

6. JloxaxkuTe CBOMCTBO YHMCJIOBBHIX HEDABEHCTB: €CJIH @ M b —
HOJIOKHUTeNbHBIe uucaa u a < b, To a?< b

IV sapuanm

1. YxkaxxuTe TpH ymcla, 3aK/IIOUYEHHEIE MEXKAY duciaMu 5,7(84)
u 5,(784).

2. Mzo6pasuTe 4YHMCIOBOH NPOMEXYTOK, COOTBETCTBYIOIITHH He-
paBeHCTBaM:

a) 0<x<T; 6) 3<x<9; B) x<—T; r) x=-—5.

3. C moMombi0 3HAKOB € W ¢ 3aIUINUTE, NPUHANJIEHKUT JH JaH-
HOe YHCJI0 YKa3aHHOMY YHCJIOBOMY IPOMEKYTKY:
a) 3; (3; +o0); 6) —3.5; [—11; —3);
B) —2,4; (—2;6); r)—4;[-4; 7]

4. HMzobpasuTe Ha KOODAMHATHOH OCH YHCJIOBBEIE IIPOMEKYTKH
(=7 3] u (—4; T]; ykamure ofbefUHEHHe H IepecedyeHHe
3TUX IPOMEKYTKOB.

5. Jlna uncen ¢ m b cupaseanuBel HepaseHcTBa 15,3 <a< 16,4
u 2<b<3. Mexay KaKkpMH OJMKAMITIMH HeJBIMH 4YHCJIa-
MH 3aKJIYeHO YHCJIO:

a) at+b; 6) a- b; B) a—b; r) a:b?

6. JlokaskuTe CBOMCTBO UHCIIOBHEIX HEDABEHCTB: €CIH a4, b, ¢,
d — monosxkuTensHble yncaa u a < b, ¢<d, To ac < bd.
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Cc-2 Wuxuuu.. Fpaduk PpyHkuumn

I gapuanm

1.

Jar rpaduk HEKOTOPOH (QYyHKIHH vk —=T
(puc. 34). Onpexpenure:
a) opauHATY TO4YKH rpaduka,

uMeromei abenuccy 4; e

6) abcnmmeccy Toukm rpaduxa, T4 \
HMEIOINel opamHaTy b5; 13 AN
B) IIPOMEXYTOK, Ha KOTODOM 3Ta | " \\

¢yHKIKUS Bospacraer (yOnIBaer).

) ‘
Hana ¢ysrnmuma y = . Berume-
JIHUTE: . IBEERE
a) y(2); ©) y(—3); B) y(z). —

Ry

Iana dysxnusa y=x’. CpasauTe: Pre. 34
a) y(3) u y(2); 6) y(—5) u y(5); B) y(— 2) m y(3).
IlocTpoitre rpaduk GYHKOUE Yy = X° HAa DOPOMEXYTKE

[0; + o0).

a) Bospacralomeil uau yOnIBaioleil ABIsgeTcA HaHHAA QYHK-
muA HA 9TOM IpPOMeRyTKe?

6) C moMoIIsio ompezeieHNA JOKAIKHTE CBOe YTBED:KAEHHE B
NYHKTE «a».

i sapuﬁum

1.

Har rpadux HeKOTOpPOH (HyHKIHHA y

(puc. 35). OnpepenuTe:

a) opAMHATY TOYKH rpaduka,

umemomieii abciuccy 2; 15

6) abcmuccy Touku rpaduxa, T4 7
HMewIeil opauHaATy 1; 13 /
B) NPOMEXXYTOK, HA KOTOPOM 2Ta ;/
dyEKIIUA Bo3pacTaer (yObIBaer). T2

HNana GyEROUS Y =%. Berame- | 1

R

HATCs 1 ol 1 2 3 45
) y-2; 6 yas  ® y(3)- 1
Iana dpyaxous y= x°. CpasHHTE:
a) y(4) 1 y(3); 6) y(—3) u y(— 2); B) y(2) u y(— 5).

ITocTpoiiTe rpadur GyHKIUE Y =% Ha npomexyTke (0; + 00).

a) Bospacralome# miau yOhIBalOIel ABIsSeTCA KaHHAA QYHK-
IUA HA 3TOM HPOMEKYTKe?

6) C IOMOIIBIO OIpeAe/eHHs NOKAMHTE CBOE YTBEpPKAEHHE B
OYHKTE «a».
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IIT eapuanm

1.

IV sapuanm

1
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Har rpaduk HeKOTOpo# (DYHK- Tk

muu (puc. 36). Onpenenure: et

a) OpAMHATY TOYKH rpadmuKa, v

uMerwnein abeuucey 4; ‘ T /

6) abcouccy ToukM Trpadmuxa, T4

UMeIOIel opAuHATY 3; L

B) IIPDOMEXYTOK, HA KOTOPOM

aTa (OYHKIHUs BospacTraer (yObI- T2

BaeT). —+1

HOana ¢yaxmua y = x°. Beruuc- -
x

JIUTE: (0] } % EI’: 4 5
a) y(—1); 6) y(3); B) y(—9). L B

|
Hana Qpyrknus y :%. CpaBHure: Pmc. 36
2) Y(2) u y(5);  6) y(—3) my(—4);  B) ¥(3) = Y(-2).

IMocrpoiite rpaduk dhyaxnuu y = x> Ha npomexyTre (—o°; 0].
a) Bospacraromieit unu yOriBaromei aBiasgeTcA NaHHAA QYHK-
IMA HA 9TOM IPOMEXyTHKe?

6) C momoIeio OnpezeieHHsa NOKAYKHTE CBOE YTBEeDIKIeHHE B
OYHKTE «a».

Has rpadux HEKOTOpOH (GYHK-
muu (puc. 37). Onpenenure: +s
a) opauHATY TOYKM rpaduxa,
umMeomeit abemucey 3; T4 \
0) aOcnuccy Toukm rpaduka, —+3
uMemeil opaguHATY 2;

B) IPOMEXYTOK, HA KOTODPOM
sTa QyHKnus Boapacraer (yObi-
BaeT).

Nasa ¢ysrmms y = x°. Beruuc-
JIHATEe:

a) y(1); 6)y(—=2); =) y(10). Puc. 37

HaHa QyHKIUA y=%. CpaBuure:
a) y(3) m y(4); 6) y(—5) m y(—6);  B) Y(5) u y(—6).

wvY

=]
— -
T
—+
Loan

” 1
IlocTpoiiTe rpadgux QyHKNHUM y = HA IPOMEMKYTKE (—oo; 0).

a) Bospacraromieil unn yOBIBAOINEH ABJIfeTcA NaHHAA (PYyHK-
OMA HA DTOM IPOMEXKYTEKe?

6) C moMoIbi0 ompefeeHusa NOKAYKUTE CBOe VTBePKIeHUe B
NYHKTE <«a».





c-3 KeapparHbiii KOpeHb M3 uucna
I sapuanm

1.
2,

3.

Haiinure sHaueHue BeipaxkeHus V36 + V4 -V100.
CpaBHuTe umcJa:

a) V15 um4; 6) V1T u V15; B) 2V7 m 3V3.
OcpobGoguTecs OT 3HAKA MOZAYJIA: .

a) [V10-3; 6)[V9-3; =) [V8-3|

4. Haiinure 3gavenne Beipaskenus (V5 + 1)2+ (V5 — 1)2

5.

6.

5-2v6 ABJAETCH PAIMOHAIBHBIM
(VB — 2y p !

Haiinure 3HaueHme BhIpaskeHHa V 3+ /2.

Hokaxxure, 4TO YUCJIO

II sapuanm

1.
2.

3.

4.
5.

6.

Haiinure sHaueHue BhIpaskeHusa V25 + V9 - V8l.
CpaBHHTE 4YMCJIA:

a)\/ﬁHS; 6)\/—2114\/%; B)2\/§H3\/§.

OcBo6oauTech OT 3HAKA MOIYJA:
a) [V5—-2; 6)|V4-2; 8)|V3-2.
Haitnure sHauenne Beipaskenus (2 — V3)2+ (2 +V3).

,D;OR&J'K.I‘ITG, YTO HYHCJO ABJAETCA palHOHAaJbHBIM.

4+ VT
VT +1)°
HaiiguTe 3HaueHMe BHIpa)KeHHA V3 — 2V2,

IIl eapuanm

1.
2.

3.

4.
5.

6.

Haiinure sHauyeHue BhipaxkeHuda V64—V 36: V4.
CpaBHUTE 4YHCJAa:

a) VO9 u 10; 6) 3V11l u 2V22; B) V2+V5 u VT.
OceoboguTeck OT MOAYJIA:
a) [V24-3V3|; 6) [4V5-V80; =) [V88—-4V3|

Haiigure 3HaueHHe BHIpaXKEHUS (\/5 -1)* ~ (\/5 +1)%.

Horaskure, 4TO YUCIO

m ABJAETCA pPalyuOHaJIbHBIM.

Haiigure 3HaueHue BeIpakeHus V 9+ 4V2.

IV eapuanm

1.
2.

3.

Hailigure 3HaueHWe BhIpaxkeHus V49 —V36: V0.
CpasruTE umCHa:

a) V88 u9; 6)2V1ilu3V5s B) V2+V3u V5.

OcrobopuTeck OT 3HAKA MOMAYJIS:

a) [V26—-3V2; 6) [5V5—-V125; B) [VT9—4V5|.
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4. Haiigure smauenue suipaxkenus (V2—1)°—(V2+1)%.

V5+2
5. JlokaskuTe, 4TO YHCIO ——— 3 ABIAETCH DAIMOHAJIBHBIM.

V5+1)
6. Briumcaure 3HaueHHMe BeIpakeHusa V13 —4V3.

Cc-4 MpeobpasoBaHue BLIPAXKEHUNA,
coAepXaluX KBaAPATHbIe KOPHM

I eapuanm

1. Cokpatute Apodsn:
2) 3Vil-3 . 6) VTi-V3
V22 -2’ V35 -V15+V14—- V6 *
2. CpaBHuTe uncia:

a) V11+V15 u \/ﬁ-i-\/l_'?;
6) V19— V17 u V15— V18;
B) V13+V7T u V14 + V6.

3. BriHecuTe MHOMXHTEJb H3-IIOJ 3HAKA KODHA:

a) V18; 6) V32a? ecam a>0; B) V32a*% ecm a <0.

4. BHecHTe MHOKHTENL IIOJ 3HAK KOPHA:

a) 3V5;  6) 2bV3, ecaim b>0;  B) 3bV2, ecm b<0.
5. OcsoGoauTeCh OT HPPANHOHAJLHOCTH B 3HaAMeHaTesje APOOH:

2 .. 4
Vi Vv |
6. oxaxuTe, 94TO YHCJIO V16 -2V15-V19-4V15 meJsoe.

II eapuanm
1. Coxpature apo0sn:

g 2YI-2. V6-V5
V33 -3 V42 -V35-V18+ V15 '

2. CpaBHHTe umcJa:

a) V13+V1l u ‘\/ﬁ+\/ﬁ;
6) V15—-V19 u V13-V12;
B) V23+V6 n V22+ V7.

3. BrimecuTe MHOMKHTENL H3-IIOJ 3HAKA KODHHA:

a) \/2_‘f; 0) V1802, ecam b > 0; B) \/1_8?, ecau b <0.
4. BHecuTe MHOMXHTEJIbL IOJ 3HAK KODHA! ‘

a) 5V3; 6) 3bV2, ecatm b>0;  B) 2bV3, ecau b<O0.
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5. OcpobopuTech OT MPPANMOHAJBHOCTH B 3HAMEHATese Apobm:

=8 5 1
a) ¥ 0) T
6. Jokakure, 4TO YHCJIO V14-2V13-V17-4V13 meJjoe.

IIT sapuanm
1. Coxparure ApobB:

a) 3V1i3 -6 6) V7-V6 :

V26 - V8’ V56 — V48 — V21 + V18

2. CpaBHuTe uncJa:

a) V22+V33 u V23 +V34;

6) V23 —-V27 u V35-V34;

8) V31-V3 u V29-V5.
3. BroiHecuTe MHOMKHTEIh H3-TIO]] 3HAKA KOPHSA:

a) V72;  6) V50a%*, ecou a > 0; B) V50a%*, ecru a < 0.
4. BHecHTe MHOMKHTEIb IOJ 3HAK KOPHA:

a) 5V6; 6) 4b\V/5, ecnu b > 0; B) 663, ecau b<0.
3. OcsoGopuTech OT MPPALMOHAJBLHOCTH B 3HAMEHATeJe APOGHU:

6 . VT-V3
Vo Vi

6. [okaxure, YTO YHCIO V24 -6V15— V19 -4V 15 menoe.

IV sapuanm

1. Coxparure Apobn:
a) 2\/ﬁ—6. 6) ‘\/ﬁk\/g
18 - 6V13~ V40 - V30 - V24 + V18"

2. CpaBHuTte umcia:

a) V23+ V35 u V22 +V34;

6) V29— V27 u V39 - V41;

B) V34-V6 n V33 - V7.
3. BolHecHuTe MHOMKHTENb H3-IOJ 3HAKA KODHH:

a) V63;  6) V9842, ecn b>0; - B) V98a'?, ecnm b<0.
4. BHeCHTe MHOKHTeNb IIOJ 3HAK KODHS:

a) 6V5;  6) 6bV3, ecim b>0; ) 4bV5, ecm b< 0.
5. OcsobGomuTecs oT nppauﬁouanbnoc'm B 3HaMeHaTeJie Apo6mu:

6 . V6 —V5
V7w Y1

6. Iokaxure, uro umcao V26 —6V17 — V21 — 4V17 nesoe.
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Cc-5 KsaapatHbiii TpexuneH

I sapuanm

1. BerumcnauTe AMCKPUMHHAHT KBaJPATHOTO TPeXWJIEHA:
a) 2x2—9x+5; 6) x*— 14x+49.

2. PagnosxuTe KBaAPATHBIA TpexdjeH HA JHHEHHBIE MHOMH-
TeJH:
a) x*+5x—6; 6) 3x>—4x—1.

3. JokaskuTe, 4TO A JiI00Or0 AeliCTBHTENBHOr0 YHCJIA X CIpa-
BeIMBO HepaBeHCTBO x> — 6x+10>0.

4. Vupocrure Beipaskenne |x2 — 2x + 8|+ |- x*—5|.

5. Ilpu xKaxKoM 3HAYEHHM @ YHCJIO 2 ABIAETCH KODHEM KBaJpaT-
HOro TpexuneHa x’—3x+a?

II sapuanm

1. BrrumeauTe JUCKPHMHHAHT KBAJAPATHOTO TPeX4JeHa:
a) 8x*—8x+5; 6) x*—16x + 64.

2. PaznokuTe KBAJAPATHBIA TpexujeH Ha JHHEHHBIE MHOKH-
TeJIH:
a) x**—4x+3; 6) 3x*—2x—5.

3. Joxaure, 4To JiA JM060ro NeHCTBUTEIBLHOrO YHCIa X COpa-
BeAJIMBO HepaBeHCTBO x> —8x + 17 >0.

4. Yupocrure Bripaxcenue |x?— 3x + 5|+ |- x*— 4.

5. IIpu KaxKoM 3HAYEHUM @ YMCIO 3 ABJIAETCA KOPHEM KBajpar-
Horo Tpexwiena x’ — 2x +a?

III sapuanm
1. BrlunucanTe FACKPUMUHAHT KBaJPATHOIO TPEX4IeHAa:
a) 3x*—4x+5; -6) ¥—10x+2b.

2. Pasno:kuTe KBaJApATHBEIM TpPeXdjeH Ha JIMHEWHBIE MHOMKH-
TeJIH:
a) x*+5x+6; 6) 3x°+Tx+4.

3. JoxakmuTe, 4TO AJA J060ro AeHCTBUTENBHOrO YHCJIa X COpa-
BeIMBO HepaBeHCTBO — x> +4x — 5 <0.

4. Ynpocrure BEIpaxenue |x? —4x + 6| —|-x*+3x — 6]

5. Ilpu KaxoM 3HAYEHHH a YHCIO 2 ABJIAETCA KOPDHEM KBaJpar-
HOro TpexuiaeHa x°’—ax+ 67

IV eapuanm

1. Briuucaure JUCKPUMHHAHT KBAJPATHOTO TpexXdleHa:
a) bx?—4x+3; 6) x*—12x+36.

2. PasyoxuTe KBaApaTHEIM TpeXdJeH HA JMHEWHBIE MHOMH-
TeJn:

a) x*+6x+8; 6) 3x*+5x+2.

62





3.

4.
5.

HokaxuTre, YTO AJA J1060r0 AeHCTBATENHLHONO YUCIA X CIpa-
BeJIABO HepaBeHCTBO — x°+ 2x —3< 0.

Yupocrrre BhIpaxkenue |x° —5x + 7| — |- x% + 4x — 6|.

Ilpn KakoM BHAYEHWW @ YHUCJO 3 ABJIAETCA KODHEM KBajapaT-
HOro TpexdjeHa x°—ax+ 67

c—6 KsagparHsie ypasHeHus

I eapuanm

1.

2.

PemuTe KBafipaTHOE ypaBHEHHE: _

a) x2—9=0; 6) x2+4x=0; B) x*+10=0;
r) X2+ 5x—6=0; n) 8x2—5x—8=0.

Ilpn Kakux 3HAYEHHAX ¢ ypaBHeHHe x° — 6x + ¢ =0 umeer
eIUHCTBEHHLIH KODEeHL?

Yuena x, U X, ABIAIOTCA KODHAME ypaBHeHHs x°—4x+2=0.
Haiinure 3HaYeHMe BHIPDANKEHHA:

8) x,+ as 6) xx5 B) & H8ug il
ITyeTe x;, M X, — KOPHH KBajpaTHOrO ypaBHeHHMA x° —4x +
+2=0. CocraBbTe KBajpaTHOe ypaBHEHHE, KOPDHAMH KOTO-

pOro sBJAAIOTCA YHCHIa 2X;, U 2X,.
Pemure ypaBHeHme: " "
3x"—56x 5x"—8 _

a) (x—5F+(x— 3y =2; ) 0.

IT sapuanm

1.

Pemure KBagpaTHOE YPaBHEHHE:
a) x>—4=0; 6) x2+3x=0; B) x4+ 11=0;
r) x*+4x—5=0; n) 2x2—5x—T=0.

Ilpm Kakux sHaueHHAX ¢ ypaBHeHme x°— 8x +c¢ =0 umeer
eIHHCTBeHHEIH KOpeHb?
Yucna x, ¥ X, ABIAIOTCS KOPHAMHE ypaBHeHHs x°—b5x+2=0,
Haiinure sHaueHHe BRIPpAIKEHUA:
a) &, +x5; 4) =2 B) 2] +Aw e, xl,
ITyets x, M X, — KOPDHH KBaZpaTHOTO ypaBHeHus x> — Hx +
+2=0. CocraBeTe KBajgpaTHOe ypaBHeHHe, KODHAMH KOTO-
POro ABJIAIOTCA 4mcaa 3x, M 3X,.
Pemure ypasuenue:

2 8 3x—2x 2x%-2
a) (x—4) " +(x—6)°=2; Py g

0.

IIT sapuanm

i

Pemure KBagpaTHOe ypaBHeHWMe:

a) 4x2-9=0; 6) 5x%+2x=0; B) 3x2+1=0;
r) x*+8x+2=0; a) 3x*—8x—11=0.

Ilpm xaxux 3HaueHusix b ypasHeHume x°+ bx + 25=0 umeer
€MHCTBEHHEI KOpeHb?
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3. Yucna x, u X, ABNAIOTCA KOPHAMY ypaBHeHHs x°+6x+3=0.
Haiinnure 3HaueHHe BHIPAKEHHA: :
x x.
+ x.: y o) WO s
a) x, T x5 0) xj%a3 B) % =+ % + 14
4, Ilycte x; W x, — KODHH KBaJpaTHOIO YDaBHEHHHA 27 = B~
—1=0. CocraBbTe KBafpaTHO€ ypaBHEHHE, KODHAMH KOTO-
poro sABIATCA umHcnaa 4x, u 4x,.
5. PemmuTte ypaBHeHHe: )
222 —3x 3x%-12
a) (x— 3%+ (x—4)*=5; fj ——g——— g

IV eapuanm
1. Pemure KBafipaTHOEe ypPaBHEHHE:

a) 9x2—4=0; 6) 2x2+5x=0; B) 4x*+1=0;
r) x’+4x+3=0; m) 2x2—Tx—9=0.

2. TIpu xakux sHA4YeHUAX b ypaBHeHHe x*+ bx + 36 =0 mmeer
eIHHCTBEHHBIH KOpPEeHb?

3. Yncna x, ¥ X, ABIAITCA KODHAMHK YPaBHEHHHA xt—6x+
+2=0. Haligute 3HaYeHHEe BBIPAKEHUS:

. . o I
a) x; + X, 0) x,x,; B) x, i ) +2.

4. Ilyers x; ¥ X, — KODHH, KBaJPATHOI'O YPaBHEHHA e
—1=0. CocraBbTe KBaZpaTHOe ypaBHEHHE, KODHAMHI KOTO-
pOro ABIAIOTCA YHCIA DX, U 5X,.

5. PemmuTe ypaBHeHHE:

4x2-2x 3x%-3

a) (x— 2%+ (x—5)°=5; 6) —— 21 =0

C—-7 PeweHue 3a0a4 nNpu nomoLum
KBGAPATHOrO yPaBHEHMS

I gapuanm

1. PasHocTh ABYX umcesn paBHa 14, a mpouspenenume 120. Haii-
OWTe DTH YHCJHA.

2. OgHa cTOpOHa NpAMOyroJbHMKa Ha 14 cm Gosbule Apyrou,
a maomazb mpaMoyroabHuka pasEa 240 cm®. Ompenemure
JUIMHBI CTOPOH IPAMOYTOJBHHKA.

3. Opma pgama ckasana: «Eciam Moil BO3pacT BO3BECTH B KBal-
paT M M3 MOJYYeHHOrO pesyJbTaTa BHIUECTh MO#l BO3pacT,
yMHOMKeHHBIH Ha 33, To monyuurca 70». OnpexenuTe BO3-
pacT IAMEL.

4. BapruaTa coTpyAHHKa cocrasiaana 5500 p. 3apnuary ysean-
YWJIH HA HECKOJIBKO IPOIEHTOB, IOTOM HOBYIO 3apILIATY yBe-
JIWMYAJIM eIlle HA CTOJIbKO ke npouneHToB. Ilomydumiaock
7920 p. OupemenuTe, Ha CKOJNBKO MPOLEHTOB YBEJIHYHJIACH
3apIjaTa B IEepBBIA pas.
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II eapuanm

1
2.

PasHocTh ABYX umces papHa 16, a mpousBemenme 132. Haii-
IHTe 9TH UHCJIA.

OpHAa CTOPOHA NPAMOYroJbHUKA Ha 15 cM GoJsblne ADYroi,
a mIomazb NpPAMOYroJpHHKa pasHa 250 cm®. Ompexenure
JUIMHBI CTOPOH IPAMOYTOJBHUKA.

Onaa nmama ckasana: «Eciam Mo# Bo3pacT BO3BECTH B KBaj-
paT ¥ W3 MOJYYEHHOIO DPesyJIbTAaTa BHIYECTh MOM BO3pAacT,
ymHOKeHHBIH Ha 21, To moxyuurcsa 100». Onpexenure BO3-
pacTt JaMel.

Bapnnara corpyaHuKa cocrasisana 6000 p. S3apnnary yBeiaH-
YHJIM Ha HECKOJbKO MPOIEHTOB, IOTOM HOBYIO 3apILIATy yBe-
JNIUYMINA elmie Ha CTOJBKO Ke MIpoieHTOoB. Ilomyumioce
7260 p. OmnpegenuTe, HAa CKOJBKO IPOIEHTOB YBEIHYHUJIACH
3apmjaTa B IepBBIA pas.

III sapuanm

1.
2.

3.

Cymma aByx uucen pasHa 30, a npoussegenme 221. Haipu-
Te BTH UHCJIA.

OnHa cTOpOHA NPAMOYroJbHMKA Ha 14 cm Gosbine Apyroi,
a DWaroHaidb NpaMoyroiapHuka pasHa 26 cm. Onpepenute
IJIHWHBI CTOPOH IPAMOYTOJBHUKA.

OxHa mama ckasana: «Ecam Mo BO3pAcT YMHOMKHTEL Ha 49 u
U3 MOJY4eHHOTO pe3yJbTATA BBIYECThH MOH BO3PACT, BO3Be-
IeHHBI B KBazpar, To moayumrcsa 600». OnpenenmTe BO3-
pact mamel. (3 BeKIHBOCTH YKAa)XXHTe B OTBETE MEHBIIHH
BO3PAacCT.)

Bapnuara corpynauka cocrasaana 7200 p. 3apmiaTy yBesu-
YUIW HA HECKOJBKO MPOIEHTOB, IIOTOM HOBYIO 3apILIATy yBe-
AWYUJA ele Ha CTOJNLBKO e mnpouneHToB. Ilomyumiaocs
9522 p. OmpemenuTe, Ha CKOJBKO IIPOLEHTOB YBeJIHYHJIACH
3apIaTa B IepPBBHIH pas.

IV sapuanm

1.
2.

3.

Cymma gByx umcen pasHa 30, a npoussezerue 216. Hainu-
Te 9TH YHCJIA. ‘

OpHa CTOPOHA IPAMOYIrOJbHHKA Ha D cM 0oJabIle ApYroii,
a JuMaroHajb NpAMOyroJbHMKA paBHa 25 cM. Ompenennte
JJIMHEI CTOPOH IPAMOYTOJLHHUKA.

OnHa mama ckasana: «Ecam Mo# Bo3pacT yMHOKHUTH Ha 61 u
13 [OJYYeHHOI'0 pe3yiabTaTa BBIYECTh MOH BO3pacT, BO3Be-
neHHBIH B KBaapar, To moayumrca 900». Onpenenmte BO3-
pact gamel. (3 Be:KIMBOCTH YVKayKHUTe B OTBeTe MeHBIIHH
BO3pAacT.)

Bapnuara corpyauuka cocrasisaa 8000 p. Bapmiary yBenu-
YMJIHA HAa HECKOJBKO IIPOIEHTOB, IIOTOM HOBYIO 3apljaTy yBe-
JUYHAIH eIle HA CTOJBKO ke npouneHToB. Ilonyumioce
9680 p. OmpezenuTe, HA CKOJBKO IPOIEHTOB yBeIHYHJIACH
sapmaTa B NIEePBBIA pas.
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c-8 PauuoHanbHbie ypasHeHus

I sapuanm

Pemure ypasuenue (1—4):

1. a) x*—8x*—4=0; 6) (x2—1)(x*+4x+3)=0.
2 4 xf—4 =0 . 6) x2—3x—10:O;

P+3%—4x—12 x-5

) %2 _ 3x _ 4

B) -1 1-z =x-1°

8. (x*+ 2x)‘°‘ +13(x%+ 2x)+12=0.
4, 23 +Tx*+Tx+2=0.

II eéapuanm
Pemure ypasuenume (1—4):
1. a) x*—8x>-9=0; 6) (x2—4)(x2+x—2)=0.

' 2 2
-9 == 12
2. a £ =0; 6) ————=0;
)xs—3x2+4x—12 ) x+3 0;

x° - S
B) x—2 2—-x x-2°
3. (¥*—2x)+12(x*-2x)+11=0.
4, 2x*—3x*—3x+2=0.

III eapuanm
Pemure ypasuenue (1—4):

1. a) x*—6x*—T7=0; 6) (x> —16)(x*+2x—8)=0.
2% —25 i 242 -85
2 2 x3+5:c2~2x—10_0' 6) 2x—5 =0;

%2 4 _ b
B) x-5 5-x x-5°
8. (x*+2x)+13(x+1)® —1=0.
4, 3x*—Tx*—Tx+3=0.

1V eapuanm
Pemnre ypaBuenue (1—4):

1. a) x*—7x*—-8=0; 6) (x* —9)(x*+2x—8)=0.
z2—16 e 2x2+x—3_ .
K x3+4x2-3x*12_0’ 0 Tais O

2 2x _ 8
B) x—4+4—x_x—4'
3. (x*—2x)*+12(x—1)*—-1=0.
4. 3x*+18x*+138x+3=0.
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c-9 PeweHue 30004 NpM NOMOLUM

POLMOHANbHLIX YPOBHEHUN

I eapuanm

1.

ToBapHBIH HOe3[ NOJMKEH MIPONTH C IOCTOSHHOH CKODPOCTBHIO
paccrosinMe Meay crannuamu, pasHoe 420 kM. Korpa on
IpoIIe/] HOJOBHHY 3TOr0 PACCTOAHHA, TO OBLI 3aep:KaH y
ceerodopa Ha 30 MMH, MO03TOMY, UTOOBI HABEPCTATH OIIO37A-
HHEe, MAMIMHHCT YBEJIHWYMJ CKOpPOCTh moe3ma Ha 10 km/4.
C KaxKo#i CKOPOCTBIO TIOe3]] IIeJ [0 OCTAHOBKH?

IBa BeJocumegHUCTa BBHIEXANH OJHOBDPEMEHHO HABCTDEUY APYT
apyry us nsyx cen A um B. Ilepswrii mpudeini B B uepes
16 MuH mociie BCTpe4H, a BTOPOH HNpuOBLT B A uepes 25 MHUH
rmocje BeTpedu. Yepes CKOJBKO MHHYT IOCJE BBIE3JA U3 CBO-
HX CeJl OHHM BCTPETHIAUCH?

Ilaccaxxup npeogmosen 170 xm. IIpum sTom Ha aBTOGyce OH
exan 1 4, a Ha moeage 2 u. Halimute cxopocts aBToOyca,
ecan kKaxkaeie 10 kM oH mpeomosieBas Ha 2 MUH MeJieHHee,
YyeM Ioes[.

Il sapuanm

1.

ToBapHBIN mOE3 NOJKEH MPOITH C IOCTOAHHON CKOPOCTHIO
paccTofgHHe MeXxAy craHuusmu, pasHoe 300 xm. Korma om
IIpoIIes MOJOBHHY STOr0 PacCTOAHHA, TO OBLI 3a/lep:KaH V
ceerodopa Ha 30 MuH, moaTomMy, UTOOBRI HABEDPCTATEL OMMO3[4-
HUe, MAIIMHUCT YBeJWYHJ CKOpocTh moesga Ha 10 xm/u.
C Kaxoil CKODOCTBHIO IOE3] IHeJ J0 OCTAHOBKH?

JIBa memexoza BBINLIM OJHOBPEMEHHO HABCTPEUYy APYT ADPY-
ry u3 aByx ceal A m B. Ilepniii npubsin B B uepe3 25 mun
mocJje BCTPe4YH, a BTOpoil mpubeln B A uepes 36 MuH mocie
BCcTpeud. Yepe3 CKOJIBKO MHUHYT I[OCJIE CBOEro BBEIXOJA
Memexonbl BCTPETUIUCH?

IlBe TpyObl HanonEuam OacceitH o6bemom 17 m®. Ilpu sTom
nepBad Tpyba Obliaa oTKphiTa 2 4, a Bropad 3 4. CKOJBKO
KyGoMeTpoB 3anosiHuia mepeas Tpyba, ecau 1 m® oma zamos-
HAJMA HAa 5 MuH OBICTpee, yeM BTOpas?

III eapuanm

1.

ITaccaskupckuii moesq MOJMEH IPOWTH ¢ IMOCTOAHHOH CKOPO-
CTBI0 PACCTOSHHE MEeXKOY CTaHIuAMH, paBHoe 312 kM. Kor-
Ia OH MmpOIle] TOJOBMHY 3TOTO PACCTOAHHSA, TO OBLI 3amep-
)aH y cserodopa Ha 12 mMuH, moaTomMy, 4TOOBI HABEPCTATH
0IIO3JaHHe, MAIIMHUCT YBEJIUYHUI CKOPOCTE IIOe3[a Ha OCTAB-
meMca ydJacTKe myTH Ha 9 KM/4. C Kaxkoil CKOPOCTBIO IOE3[
e IOCJIe OCTAHOBKHU?

IIBa Besocunenucra BhIEXAJIN OJHOBPEMEHHO HABCTPEUY APYT
Apyry u3 nByx cex A u B. IlepBoiii npubwsin B B uepes
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12 mun mocne BCTpeuw, a BTOpoii mpubbil B A uepes 27 MuH
mocje BeTpedu. Yepes CKOJLKO MHHYT IOCJE BEIe3[a M3 CBO-
HUX CeJ OHH BCTPETHJIHCH?

3. Ilaccaxup npeogonesn 150 xm. IIpu 5ToM Ha 3JEeKTpUYKE OH

v
1.

exan 2 4, a Ha noesfe 1 4. HalifiuTe cKOPOCTEL 3IEKTPHYKH,
ecJIM Kakabie 9 KM OHA IpeojojieBajia HA 3 MHUH MeAJeHHee,
yeM Ioes/.

éapuanm

TlaccaskupcKuit 1oes] HOJKEH IPONATH C MOCTOAHHOM CKOPO-
CTBI0 PacCTOsHME MEMKIY CTaHIUAMH, paBHoe 448 xm. Kor-
Jla OH IpoIIeJ IIOJOBHHY 9TOI'0 PACCTOAHHA, TO OBLI 3ajep-
kaH y cBeToopa Ha 24 MHH, [I02TOMY, 4TOOBI HaBepCTATh
OImo3JaHHe, MAIIMHHUCT YBEJHYHJ CKODOCTh IOE3[a Ha OCTAB-
memcAa ygactke nyTH Ha 10 xm/4. C Kaxkoil CKOpPOCTEIO IO-
€3]l IleJ IOCJE OCTAHOBKH?

IIBa memrexoza BEIMIIM OZHOBPEMEHHO HABCTPEYY APYr ADPY-
ry u3 ayx ceax A m B. IlepBuiii mpubeln B B uepe3 32 MHH
mocjie BCTpPe4H, a BTopoi npubbir B A uepes 50 mmH mocie
BCTpeuH. Yepesd CKOJBKO MHHYT I[OCJ€ CBOEro BEIXOJa
nenrexoikl BCTPETHJIHNCH?

IIBa TypmcTa, cMeHAACH, IEPEHEC]H PIOK3aK HA PACCTOAHHE
11 kM. IIpu sToM KaskABIHA Hec PIOK3aK IO ogHOMY uacy. Ka-
KOBa CKOPOCTH BTODOTO TYPHCTA, €CAH 3 KM OH IPOXOXHJ Ha
6 MHE MeaneHHee, YeM IEpPBBIA TypucT npoxoiun 2 Km?

C-10 3ameHa Heu3BecTHOro

NpU pelieHWM PAaLUOHANbHBIX YPOBHEHUMH

I eapuanm
Pemure ypaBHeHHe (1—4):

1.
2.
3.
4.

(2x*+4x+1)(x%+2x+1)—5x2—10x—183=0.
(x + 2)(x + 3)(x + 4)(x + 5) = 24.

(x—B5)\+ (x — 9)* = 32.

2~ 3 +4xt =32+ 1=0.

IT sapuanm
PemmTe ypaBHeHHe (1—4):

1.
2.
3.
4.
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(2x? —4x—8)(x*—2x+3)— 5x*+10x—83=0.
(x— 2)(x — 3)(x — 4)(x — 5) = 24.

(x —4)* + (x — 8)* = 32.
x*+3x*+4x*+3x+1=0.





IIl sapuanm

Pemnre ypaBuenue (1—4):

1.
2.
3.
4.

(2x% + 4x — 5)(x% + 2x — 2) — 5x% — 10x — 26 = 0.
(x — 3)(x — 2)(x + 4)(x + 5) = 60.
(x+3)*+(x+5)t=272.
3x'+4x®—14x*+4x+3=0.

IV sapuanm

Pemure ypaBuenue (1—4):

1. Bx®—6x+2)(x*—2x—1)—5x*+10x—T7=0.

2. (x—2)(x—1)(x+5)(x+6)=120.

3. (x—4)'+(x—10)*=272.

4, 2x*—x*—6x2—x+2=0.

C-11* AenumocTs MHOTOYIEHOB

I eapuanm

1. Pasnenmure mMHOrouned x° — 7x?+ 17x — 12 Ha gBywieH x — 3
C OCTATKOM.

2. He BHINOJIHAA HeNeHUS MHOTOWIEHOB, ONDEJEUTe OCTATOK
OT AeneHua MHorowiena 3x° —4x*+5x°—6x?+ 7x—8 mHa aBY-
uner x— 1.

3. Ilpm kaxkux 3HaYeHHMsX a ¥ b mHoroumen x*—2x*—x*+ax+b

menutcsa Ha x — 2 06e3 ocTaTKa, a IpH JeJIeHHH Ha X — 3
paetr ocratoxk 217

Ilpu aenermmu MuoroumeHa ax®+ bx +c¢ Ha x — 8 momyumics
ocraTtok 11. Brruucaure cymmy 27a + 3b +c.

Pemure ypaBHeHHe: .

a) x*—2x*+3x—2=0; 6) x*+3x*—8x+4=0.

Il sapuanm

1 ¥
2.

Pasgenure muOorounen x°— Tx®+ 14x—4 Ha nBywien x—2 ¢
OCTATKOM.

He BHINOJHAA OeleHHS MHOTOUJIEHOB, ONPEENHTE OCTATOK
oT meseHud MHorounesa 8x°— Tx'+6x"—5x*+4x—3 ma aBy-
e x — 1.

Ilpu Kakux 3HavYeHHUAX a ¥ b MHorowreH x*—3x*+2x2+ax+b
JeJuTca Ha x —3 Ges ocraTKa, a IpPH JeJeHHM Ha X — 2 fa-
erT ocrtaToxk — 15?7

IIpu penenum MHOTrOuneHa ax®+ bx®+c ma x— 2 momyumica
ocratok 12. Briumcaure cymmy 8a +4b+c.

Pemure ypaBHeHHE:

a) x*—8x*+4x—2=0; 6) x*—2x2—-2x—3=0.
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IIT sapuanm

1. Pasgenure muorounen x°— 5x®>—1lx+ 7 ma aByunem x + 2
C OCTaTKOM.

2. He BHINOJNHAS JeJeHUS MHOTOYJIEHOB, OIPEJENHTe OCTATOK
oT neneHus MHorouneHa 5x° — 6x*+ Tx®—8x*+9x— 10 ma
gBydyieH x + 1.

3. Ilpy xaxkux 3HadeHHAX a ® b muorounem x*+ 2x® — 8x*+
+ax+b penurcsa Ha x + 2 0e3 ocraTka, a IPH [eleHHH Ha
x — 1 maer octraTok 67

1
4, Ilpu peneHHWH MHOTOUJIEHa ax*+bx®+c Ha x—E MOJYYHJICS

octaTok 1. Brerumemure cymmy a + 2b+ 16¢.
5. PemwuTe ypaBHeHmne:

a) x*+5x* +Tx+2=0; 6) x*+3x>+4x+4=0.

IV sapuanm

1. Pasmemure mHOrouneH x° — 3x°>— 16x +8 ma aByunen x + 3
C OCTATKOM.

2. He BHImOMHAA AeleHHA MHOTOWIEHOB, OIPEEJIHUTEe OCTATOK
or menenua muorouwreHa 10x® — 9x*+ 8x%® — T7x*+6x—5 ma
aByuigesn x + 1.

3. Ilpu Kakux B3HaueHHsAx a u b MHOrouwnem x'+ 3x%—3x%+
+ax+b geruTca Ha x + 3 6e3 ocraTKa, a NpHU JeJeHUH Ha
x — 2 pmaer ocraToK 35?7

1
4. Tlpu menenuu MHOrOoudeHa ax'+bx®>+c Ha x+E HOJYIUIICH

ocratoKk —1. Berumcamre cymmy a + 4b + 16¢.
5. Pemute ypaBHeHme:

a) x*+3x%2+x—2=0; 6)x*+2x>—x+6=0.

C—12* JiuHeliHble YyPABHEHMSA C NAPAMETPOM

I sapuanm

1. IIpu KaKJOM BHAUEHHWH IIapaMeTpa ¢ pelldTe ypaBHeHHE
ax—6=4a— Tx.

2. Ilpu KaXaoM 3HAYEHHHW IIapaMeTpa 4 pellHuTe ypaBHEHHE
a’x —6=23a+4x.
3. HaliguTe Bce 3HAUEHUS IIapaMeTpa d, IPH KaMJOM H3 KOTO-
PBIX YHCJIO 5 ABIAETCA eSUHCTBEHHEIM KOpDHEM ypaBHEHUS
ax—ba=10—2x.
4, HailiguTe Bce 3HAUEeHHA IIapaMeTpa d, OPU KaXKJIOM M3 KOTO-
PHIX ypaBHeHHA ax=x—2 u x+a=2— ax UMelOT o0ITHH KO-
PeHb.
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eapuanm

IIpn xa)XzoM 3HaUYeHWH NapaMeTpa a peIlINTe ypaBHEHHe
2ax — 3 =5a — 4x.

Ilpu xaxgoM 3HAYeHHWHM NapaMeTpa 4 PpelINTe ypaBHEHHE
a’x—2a=4(x—1).

Haiinure BCce 3HaYeHMA mapaMeTpa d, IPH KayKIOM H3 KOTO-

PBEIX THCIIO — 3 ABJAETCHA €JUHCTBEHHBIM KOPDHEM yPABHEHHSA
ax+3a=—3—x.

HaiinuTe BCce 3HAYEHHS MapaMeTpa @, MPH KaKIOM H3 KOTO-
PBIX YpaBHeHHA ax=2—x U ax+ 2=x—a uMelT O0IMHH KO-
PeHs.

III eapuanm

|

Ilpn ka)goM 3HAUEHHM IapaMeTpa @ DPEHIuTe YpPaBHEHHE
ax+15=5x+ 3a.

IIpr kaXOoM 3HAYEHHM NapaMeTrpa ¢ pPelHnTe ypaBHEHHe
a’x —12=9x + 4a.

HaiiauTe BCe 3HAYEHHS IIapaMeTpa @, IPU KaXIOM H3 KOTO-
PBIX 4YHca0 4 ABIAETCHA eJWHCTBEHHBIM KODHEM ypaBHEHHA
ax —4a=2x— 8.

HailinuTe BCe 3HAYEHHsA IapaMeTpa @, IPH KAMIOM H3 KOTO-

PBIX ypaBHeHHA ax=2x+a ¥ ax+ 3 =4x uMeT o0mIHI KO-
DeHB.

IV sapuanm

1.

2.

IIpu kagoM 3HaueHHHM [mapaMeTpa 4 PeIINTe YpaBHEHHE
ax—12=4a - 3x.

IIpn xa)kaoM BHAYEHMHM NapaMeTpa @ peIluTe ypaBHeHHe
a’x—10=25x + 2a.

HaiiguTe Bce 3HAYEHUA MapaMeTpa @, MPH KaKJOM M3 KOTO-
PBHIX YHCIO 2 ARIAETCA eJUHCTBEHHBIM KODHEM ypaBHEHUS
ax+2=2a+ x.

HaiiguTe BCe 3HAYEHHS MapaMeTpa @, IPH KajKJIOM H3 KOTO-

peIX ypaBHeHHA ax —10=3a —2x u ax+ 5=x uMeroT 06U
KOpPEeHB.
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C—13* KsapparHbie ypasHeHus ¢ NnapameTrpom

I sapuanm
1. IIpr Kakmx 3HaYeHHMHX [IapaMeTpa d YpaBHEHHE
ax’+(@®+1)x+a=0:
a) IMeeT eHMHCTBEHHEIH KOpeHb; 6) MMeeT /1Ba KODHA?
2. I'Ipn KakKIoM snat{ennn napaMeTrpa k pelidTe ypaBHeHHe

x> —(2k—2)x—4k=0.
3. Ilpm xa)kaoM sHaYeHHH IIapaMeTpa k pemuTe ypaBHeHHE
2+(k—-2x+1=0.
4. Haiigute Bce 3HAYEHHA napaMeTpa b, npu Ka)JoM M3 KOTO-
DHIX KODHM X, U X, YpaBHeHUsA X’ —(b— 1)x+b+2 0 pas-
JIMYHBl ¥ YOBJIETBOPAIOT YCJIOBHIO X5+ x5+ 6x,x, = 13.

II eapuanm
1. Ilpm xakuMx 3HAYEHUAX NapaMeTpa @ ypaBHeHHEe
ax’—(@®+1)x+a=0:
a) WMeeT eNUHCTBEHHLIM KOpeHb; 0) mMeeT ABA KOpPHAT
2. Ilpu xaxaoM 3HAYEHHWH mapaMeTpa k pellnuTe ypaBHeHUe

x2—(8k—8)x—9%=0.
3. Ilpu xasknoM 3HAUEHWH IapaMerpa k pemiuTe ypaBHEHHE
xX*—(k+2)x+1=0.

4, HaiiguTe Bce 3HAUEHHsd mapamMerpa b, OpH Ka)XJOM H3 KOTO-
PHIX KODHM X, U X, ypaBHenua x> —(b+1)x+b+2=0 pas-
JIMYHBI ¥ Y/OBJETBOPAIOT yCIOBHIO X;+ x5+ 5x,x, = 33.

III eapuanm
1. Ilpu KaKux 3HAUEHHAX MApaAMeTpa a ypaBHeHUe
ax®+ (4a®+1)x+4a=0:
a) mMeeT e€JUHCTBEHHBIH KOpeHb; 0) MMeeT ABa KOpHA?
2. Ilpu Ka)KIOM 3HAUEHHH ITapaMeTpa kB pemuTe ypaBHeHHe
2x2—-(2k+1)x+Ek=0.
3. Ilpu Ka)XgoM 3HAYEHHH IapaMeTrpa k peliuTe ypaBHeHUe
x*+ (k—6)x—6k=0.
4, Haiipure Bce 3HAYEHHA napamerpa b, IpU KaXJAO0M M3 KOTO-
PHIX KODHH X, U X, yPaBHeHHA 2x° —-(b+ 2)x+b+4=0 pas-
JUYHBE ¥ YJIOBJIETBOPSIOT YCJIOBUIO Xx: + x5+ 6x,x, = 36.

IV sapuanm
1. Ilpy xaKuxX 3HAUEHHAX MapaMeTpa a@ ypaBHeHHe
ax’+ (@ +4)x+4a=0:
a) MMeeT eIMHCTBeHHLIA KOpeHb; 0) MMeeT ABa KOPHA?
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2, Tlpm Kaka0M 3HAYEHUH IapaMeTpa k pelluTe ypaBHEHHE

8x:—(8k—1)x—£k=0.

3. Ilpn KakmoM 3HAUeHWHM NapaMeTpa kK pellnTe ypaBHeHHe

*—(k+4)x+4k=0.

4. HaiinuTe Bce 3HAYEHHA mapaMeTrpa b, IpHM KaKJOM M3 KOTO-
PbIX KODHH X; H X, ypaBHeHHs 2x°—(b—2)x+b+4=0 pas-
JMYHBl ¥ YAOBJETBODPAIOT YCJIOBHIO X: + x5+ 8x,x,=9.

C-14 YpasHenus, copepxaiuiue mogynu

I sapuanm
Pemurte ypaBuerue (1—6):

1. |[x—5|=6. 2. |x*—2x—1|=2.
3. [3x+4|=|4x + 8| 4, |x*—38x+2|=|x*-4x+ 5|
5. |x+2/—-7=4. 6. |x*—4x+1|—-1|=2.

IT sapuanm
PemuTe ypaBHenue (1—6):

1. |x—6|=5. 2. |x2+2x—1|=2.
3. [38x—1|=|2x — 6. 4. |x*—3x+2|=|x2—2x+3|.
5. |x—3/—6|=5. 6. [x2+4x+1|—1|=2.

III sapuanm
Pemmure ypaBHenue (1—6):

1. [2x—8|=T7. 2. [ —dx—1|=4,
3. [3x+4|=2x+9|. 4. |x?—5x+2|=|x®>+6x— 5|
5. |x+5|+38|=17. 6. |x*—6x+5|—1|=3.

IV eapuanm
Pemute ypaBmerue (1—6):

1. |2x—17]|=8. 2. |x®+4x—1|=4.

3. [3x — 7| =|2x - 5|. 4. |x* - 3x + 1| =|x*+ 5x — 5|.

5. [|x— 2|+ 6|=8. 6. ||x*+ 6x+ 5/ —1]=3.

C-15 JinneiiHas PyHkuMa

I sapuanm

1. Tlocrpoiite rpaduk pynxmum y= 3x — 2.
2. Ompenenure, NpMHAZIEKUT AU rpaduky GyEHKDEE y=3x — 2
TOYKA:

a) A(33; —97);  6) B(100; 300).
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Hau rpabwux auHeHHON QYHK-
oun y =kx+b (puc. 38). Onpe- A
JenuTe 1o rpaduKy, NIpu KaKHX
3HAYEeHHUAX X QYHKIOUA:

a) ob6pamaercsa B mHyas (y =0);
0) OpEEEMAaET MOJOXKHUTEJILHBIEe 1
saavenus (y > 0);
B) NDPHHUMAET OTPHIIATEJbHBIE —2/0] 1 2 x
saavenud (y <0). /

Han rpadur JuHeHHOH GYHK-

muun y = kx +b (cm. puc. 38).
Omnpegenute yucaa k u b.
OmnpenenurTe KOOPAMHATHI TOYEK Puc. 38
nepecedeHusas rpaduKOB (QyHK-

muit y=4x—20 n y=5x—30.

II sapuanm

1.
2.

ITocTpoiire rpadpuk pysruun y=0,6x+ 1.

Onpepennure, NPHHAMISKHAT Ju rpadbury dyEroum y=0,5x+1
TOYKA:

a) A(100; 50); 6) B(80; 41).
Jlag rpadpukr nuHeHON (QYHK-
oua y=kx+b (puc. 39). Ompe- ;
nenuTe 1o rpadHuKy, IPH KaKuX ™~
3HaYeHUAX X DyHKUHUA:
a) obpamaercsa B Hyab (y =0); 1
0) DpHHHMAET IOJIOYKHUTEJIbHEIE
sHaueruda (y > 0); ol 1
B) ODPHHUMAET OTPHIATEJbHEIE
3gauvenus (y <0).

Hau rpadux JguHeHHOH GYHK-
muur y = kx +b (cm. puc. 39).
Onpegenure uucaa k u b.
OnpenennTe KOODAMHATHI TO4YeK IlepecedeHHsA TIpadHUKOB
dysrmuit y=5x—20 u y=10x— 70.

>
=\

Puc. 39

III eapuanm

1.
2.
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IloctpoiiTe rpadux dpyrxoun y =— 2x + 3.

Onpepnenure, NPUHAAJIEKUAT JU rpadpury pyExmum y=—2x+3
TOYKA:

a) A(44; 85);

6) B(—100; 203).

Ilan rpadpuk auHeiHON GyHKIuMU Yy =kx +b (puc. 40). Onpe-
geauTe 1o rpaduKy, IPH KAKHX 3HAUYEHHMAX X QYHKIIHA:
a) obpamtaerca B Hyas (y = 0);





6) NpUHHMAaeT MOJOMKHTeJNbHbIE -t
sHaveHus (y > 0);
B) NPHHHMAET OTPHIATEIBHEIE
saavenusa (y < 0).

4. Nan rpaduk JuHeitHOH (QyHK- 1

uua y = kx +b (cm. puc. 40). >

Onpegenure umcaa k u b. I O 1_—T 4 5%
5. OnpepenuTe KOODAMHATHI TOYEK =]

nepeceyeHua rpadukoB GyHK-

muii y=2x—100 1 y=—5x +

+ 600. Puc. 40

IV sapuanm

1. IToctpoiite rpadux Gysxkmuu y=—3x+ 1.

2. Omnpegemute, npuHAAIEKAT T rpaduky dbyExmum y=—3x+ 1
TOYKA:
a) A(— 100; — 299);
6) B(33; — 100).

3. ar rpadux auHEWHOH GQYHK- N
ouu y=kx +b (puc. 41). Onpe-
JleJIATe 10 rpadHuKy, IpyU KaKux
3HAYEHHAX X QYHKIHA: 17
a) obpamaerca B Hyas (y = 0);
6) DPMHMMAET TOJIOKHUTEILHEIE ol 1 2
sHavenus (y > 0); N
B) IPUHHEMAET OTPHUIATEIbHEIE
saavernns (y <0). Puc. 41

4. lam rpaduk numeitHOH (QYHK-
uun y = kx +b (cMm. puc. 41).

Onpepenute uucna k u b.

5. OnpesenuTe KOODAMHATH TOYEK IIePECEYEHHA TIpaduKOB

dyaxnuit y =3x— 200 u y=—4x+ 500.

)
Gl |

c-16* Pynxumm y= x|,
y=Ixl. y={x}
I sapuanm
1. IlocrpoiiTe rpaduk byHKIHN:
a) y=|x—4|;
6) y=|x|+4;
B) y=|x+4|-2.
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1

~2

g 89

Puc. 42

Ha pucyrke 42 mzobpaskeHHl rpaduku Tpex GYHKIUA BHAA
y=|x—b|+c. Onpepenure uncna b u ¢ ATA KAKAON U3 STHX
byHEKRIHA.

[MocrpoiiTe rpadpux dysxuun: a) y =[x]—2; 6) y={x+4}.
ITop6epure wncaa b#0 u ¢# 1, 114 KOTOPHIX COBIaZJAIOT rpa-
duxu bysxkouit y=[x]+1 n y=[x—b]l+ec.

sapuanm
ITocTpoiiTe rpaduK QyHKITHH:
a) y=|x+38; 6) y=|x[—3; B) y=|x—2[+3.

Ha pucyrke 43 msofpaxens! rpapuxyu Tpex QyHKNUNA BHAA
y=|x—b|+c. Onpenenure umcna b u ¢ ANA KAMAOH H3 ITHX
GbyHKIHHA.

TlocTpoitTe rpadbur dyarmun: a) y=[x]+4; 6) y={x+2}.
Ioxbepure umena b#0 u ¢ # — 2, AJA KOTOPbIX COBIAjAIOT
rpabukm bysxouit y=[x]—-2 u y=[x—b]tec.

YA
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III eéapuanm

1

2.

3
4.

v
L

2.

IlocTpoiiTe rpadux byEKRIHMA:

a) y=|x—5|; 6) y =|x| + 5; B) y=|x+6|—4.

Ha pucyske 44 mzobpaskeHnl rpaduxm Tpex GyHKOmit Buga
y=|x—bl+c. Onpenenure uncna b u ¢ ans KaM/a0# M3 9THX
GyHKIIHH.

. IlocrpoiiTe rpaduk pyuruun: a) y=[x]+4; 6) y={x—3}.

IToxGepure wmena b# —1 u ¢ #— 3, ANA KOTOPHIX COBNAJA-
1orT rpadpuxkn Gysxouit y=[x+1]—-3 u y=[x—b]+ec.

éapuanm
ITocrpoiite rpadur dbyEKIUM:
a) y=|c+4; 6) y=|x|—4; B) y=|x—6]+4.

Ha pucynxe 45 usoGpaskeHsl rpaduky Tpex GyHKUMi Buza
y=|x—b|+c. Onpenenure uncna b u c AJA KAXKIOH M3 3THX
[i1)7p:8:910%0% 88

T v
1
ol 1 5 6 x
£
Puc. 45
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ITocTpoiiTe rpadux GyHKIHUH:

a) y=[x]—5; 6) y={x+3}.

TlonGepuTte yucna b# 1 u ¢# 3, AIA KOTOPHIX COBIAZAIOT Ipa-
dukn pysromi y=[x—1]+3 u y=[x—b]+ec.

c-17 KsapparnuHnas GyHKuUMS

I sapuanm

1.

TlocTpoiiTe rpadux GyHKIIHH:

a) y=x"—4;

6) y=(x+3)5

B) y=(x+3)2—4.

Ha pucyske 46 usobpaskeHbl rpadukm GyHKIUH, Kasm IbIH
73 KOTOPHIX NOJyYeH HapajjieJIbHEIM IepeHocOM rpaduka
dyaxknun y = x°. Kakoit ¢(opmymoli 3azaHa Kamzaas H3
byarouit?

3. Hoxaxkmure, uyro QyHKOHUA Y = 5x%+ 7 BospacTaeT Ha IpoMe-

wyTre [0; + 0).

ITocrpoiiTe rpaduk GyHKIUN y=x%—6x. Ilpu KaxoM 3HadYe-
HUM aprymMeHTa (QYHKIHUA TOCTHraeT CBOEro HaWMEHBIIEro
sHauenua’? Yemy paBHO 3TO 3HaueHHe?

Ilo mamHOMY rpaduky QyHKmum y =ax>+bx +c¢ (puc. 47)
ompejeiuTe 3HAK KAXJO0ro M3 4dmcenx a, b u c.

7k vA
y=x*
R
- [ 1 7) i—*
—4 o| e 5x
\ I
N T
Puc. 46 Puc. 47

II eapuanm

1.

78

ITocTpoiiTe rpaduk QyHKIHH:
a) y=x>+4;

6) y=(x—3)%

B) y=(x—38)*+4.





o AV
L y=x
AT\ /
1
\ol [/ [ 4 = ) \/ x
P AR Puc. 49
C.

2. Ha pucynke 48 usobpaskeHrl rpaduxn yHKDWIA, KaMKIbIi
H3 KOTOPBIX MOJyYeH NapaJjiliebHEIM IIEPEHOCOM rpaduka
(byH;c]IHH y=x°. Kakoit dopMy/Ioii safana Kaaas u3 byHK-
mui

3. Hoxaxure, uro pysrnua y= Tx*>+ 5 y6uBaer Ha IPOMEKYT-
Ke (—o°; 0].

4. Tlocrpoiite rpadpur dyuxmuu y= x>+ 6x. IIpu xaxom 3Have-
HHH aprymeHTa (QyHKOUSA JOCTHrAeT CBOEro HANMEHBIIEro
sHadyeHuda? YeMy paBHO aTO 3HaYeHHe?

5. Ilo mamEOMY rpadmry bysrmum y = ax®+ bx + ¢ (pmc. 49)
OIlpelesINTEe 3HAK KaXKIOr0o M3 4Yucesl a, b u c.

III sapuanm
1. ITocrpoiite rpadmk byHRIHN:
a) y=x>—6; 6) y=(x+5)% B) y=(x+5)°—6.

2. Ha pucynke 50 usobpaxeHsl rpa@uKn GYHKUMH, KaxKIbli
U3 KOTOPBIX HOJy4eH IapajljieIbHBIM IIEPEHOCOM rpaduka

Yl

o
]
Ry
-]
L~
M~ |
E |

Puc. 50
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byexnuu y = x°. Kakoit ¢opmynoi AY
3amaHa Kamjgad U3 QYHKOHA?
3. Hoxramure, 4To QyHKIHA
y=2(x—3)*

BO3pacTaeT HA ImpoMexyTKe [3; + 00).
4, TlocTpoiiTe rpadur GYHKIUAH

=5~ 2x—8. 0 -
IIpr xakoM 3Ha4YeHHHM AapryMeHTa / \
(GyHKOUA HOCTHUraeT CBOEro HAMMEHb-
mero 3HadyeHua? Yemy paBHO 3TO
sHaueHMe? Pre. 51
5. Ilo pmamHOMY rpadury (QyHKIUH y=ax?+bx+c (puc. 51)
oNpeJieIATe 3HAK KAXKJOT0 H3 4YHcen 4, b | c.

IV sapuanm _

1. ITocrpoiitTe rpadux QYHKIUH:

a) y=x*+6; 6) y=(x—5)% B) y=(x—5)*+6.

2. Ha pucyEke 52 maobpaskeHsl rpadpuu QYHKOHH, KaxAbd
M3 KOTODHIX HOJIyYeH [apajielbHbIM MePeHOCOM rpadura
dyexnun y=x°. Kaxoil (popmyoii 3amasa Kax/jad U3 QyHK-
nuiA?

3. Joxaxure, uro pyHKOUA Yy = 3(x — 2)? y6niBaeT Ha IpOMe-
wyTKe (—o0; 2].

4. Tocrpoiite rpaduk dyExmum y = x°+ 2x — 3. IIpm xaxoMm
3HAYEHWU apryMeHTa (QyHKIHA JOCTHraeT CBOETO HaMMEHb-
miero 3payeEna’? Yemy paBHO 9TO 3HadeHuUe?

5. Ilo pamHOMy rpadmky GyHKDUE y = ax’+ bx +c (puc. 53)
ompejieNnTe 3HAK KAMJOro M3 dmcen a, b u c.

B YA AY
/ B
y=x*
N (Y 0 x
1 -
f -
-5 | =3 (0] x
\[ |5
Puc. 52 Puc. 53
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C—-18*
I sapuanm
1. Tlocrpoiite rpaduk pyHKIHH:
o 4
a) y=—__g;
4
6) y= po-g 1.
2. Ilo pamHOMY rpadury OGyHK-
k
= -
UM y %=y Y, (puc. 54)

OLpeie/INTe KayKJ0e M3 THUCe]
k, x4 B Yy,

3. Ilocrpoiite rpadur pyERIMM
_ 2x+7T

x+2°
II eapuanm
1. ITocrpoiite rpadur QyHKIHM:

— 4 -
a) y= =12
6) y=—__ Tt 3.
2. Ilo pammomy rpaduky GyHK-
k
L +y, (puc. 55)
onpejeNIuTe n(&]mc;:oe H3 JHCceJI
k, xy B Y,.
3. Ilocrpoitite rpadbux QyEKRIUN
_2x+9
x+3°
IIT eapuanm
1. Iloctpoiite rpaduKk GyHKOHUH:
- 4 »
ﬂ.) y = r+1 ]
6) y=———1
Y=+ 2 .
2. Ilo pammoMy rpadury dymx-

k
mau y =+ Yo (puc. 56)

ompeiesIUTe KaXJI0e M3 IUCell
k, x, 1 y,.

3. Ilocrpoiite rpadpur GyHKRIHH
_ b7 i |
& =2 "

dﬁnxnun y=

k

x_.x°+YDl
1
1)
ol 1 £
71
...-—--"‘/ |
e Tl i Rl o1
|| A
Bi'd
1
il
Puc. 54
1
iy A
/i
I
; 1
"4 1
oy e gl L v ol 1 | _|=
: =t
! .
]
1
i
Puc. 55
|
yA [
[
]
| .
0 il x
_——-—"‘” :
e ] _.__:___ <oy =4
I | A
I
l
L
Puc. 56
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IV eapuanm ’:
1. IlocrpoiitTe rpadur GyHKOUH: I
- = [

a) y= xr—3° \

s =4 A

6) y= *r—3 —1. 4

2. Ilo gamHOMy rpaduKy GyEK- -[d-fF4-L--1L--1-

I
nm&y=xf%+yowmn5ﬂ i
OmIpeesIiTe KaxA0e M3 YHCes :

k, X4 1 Y, i

3. IloctpoiiTe rpaduk QyHKIHH o
_2x+8 " '

T x+3° Pue. 57

YA

o-n\l
L

C—19* YpasHeHus, coaepXaumue MOoaynu
(npoponxeHue)

I sapuanm
Pemute ypaBHenue (1—4):
1. |x—5/=2x—1. 2. |x+2|=x2
3. |x+1|+|x+2/=8. . e — 2(x% — 4x + 2) = 2(x — 2).

-~

II sapuanm .

Pemute ypasmenue (1—4): .

1. |[x—4|=2x—2. 2. |x +6|=x%

3. [x—1|+|x—2|=3. 4. (x+1)(x* + 4x + 2)=2x + 1].

IIT sapuanm
Pemute ypaBHeEHe (1—4):

1. |x+8|=2x+1. 2. |x — 6| = x*.

8. [x+1|+|x—2/=38. 4. (x+2)(x*—4x—-1)=4x+2|.
IV sapuanm

Pemure ypasHenue (1—4):

1. |x+2|=2x—1. 2. |x—2|=x2.

3 |x—1|+|x+2/=3. 4. |x —3|(x* +4x — 1) =4(x — 3).
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C—20*

I sapuanm
IToctpoiiTe rpadur Gyaxoum (1—5):
1. a) y=—1|8x+3[; 6) y=|[2x — 4|+ 1.
2. a) y=|x[-3[- 6) y =||x|— 3] - 1l.
3. a) y=|x*—4x; 6) y=x%— 4|x;

2x + 10 — 2l + 10
4 @) y=|"2L0L g =L,
5. y=|x+2+|x— 3|

IT sapuanm
IMocrpoiite rpadpur dysxoum (1—>5):

1. a) y=—|2x—6|; 6) y=—1[3x+6|—
2. a) y=|x|-3|- 6) y=|lx - 3| 2|.
3. a) y=|«2—2x; 6) y=x*—2x|;

3x+5 ~3lx + 5
4. a) y=| =22, 6)y=—i;;{L1——;
5. y=|x—2|+|x+3|

III sapuanm
ITocTpoiite rpadpux dbyaxmun (1—5):

1. a) y=[3x+09); 6) y=—|5x—2|+3.
2. a) y=|«l—1]-2; 6) y=|lx[—1|-2].
3. a) y=|x*—6x|; 6) y=x"—6x|;

4 =8 e p=RE

5. y=Vx* —4x+4—\/x +8x + 16.

IV eapuanm
Ilocrpoiite rpadbux Gpyuxmuun (1—5):

1. a) y=|2x+6|; 6)y=—%x+1’~3.
2. a) y=|xl-2/- 6) y =[xl —2|—38|.
3. a) y=|x*—8x]; 6) y = x* — 8|xf;

_| —8x+8| - 3lx| +
4. a) y=| 2225 6) y=—21 5%
5. y=Vx*+4x+4—Vx*—-8x+16.

fpaduxkn dyHkumii, cogepxawmx moaynm

B) y = |x* — 4fx].
= 2|x |+ 10
5) y=| -4 !

B) y =|x* — 2.

5) y=| l_ji!ﬁs |
B) y =|x*— 6l«].
5) y=| |:||+ :
B) y =|x® — 8lx.
P ]

||
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c-21 Cuctembl YPOBHEHUA Nepsom

M BTOPOM CTEneHwu
I sapuanm

1. fAsasercsa nu mapa gucen (1; 2) penmreHHeM CHCTEMEI ypPaBHE-
HHUH
l 3x+2y="1,
x*—3y=—5?

2. Pemute cucTeMy ypaBHEHMWIi:
xy—2y—4x=-95

y=2x—5, y=x>—4x+1,
a) x+y2—25 6)[2x+y=4; B) y—3x=-2.
3. Jloxka)kuTe, 4YTO CHCTEMAa ypaBHEHHIt
[y=x—1,
P+ —dx=2y=—1

He MMeeT pelIeHHH.

IT sapuanm

1. fenaerca s mapa uucen (1; 1) pemenuem cucTeMsl ypaBHe-
HHAH
[ 2x + 3y =25,
x*+2y =237

2. PemuTre cucTeMy ypaBHEHMIi:
—_ — 2 — —_— —
a)l ¥ =3x—5, 6) ‘ y=x*—6x+7, ){xy 3y—4x=-10,

2+ 2—25 2x+y=4; y—2x=-2.
3. Jloxaskurte, 9YTO CHCTEMA yPABHEHHH
[y=x—&
B+yt-2x—4y=-1

He HMEeeT DeIleHHH.

111 sapuanm

1. fAsnserca mu mapa uucen (1; —1) pemreEuemM CHCTeMBI ypaB-
HeHHH

[ 4x 3y=1,
2x*—y= 3?
2. PemmTe cucTeMy YpaBHEHMIL:

y+3x=-25, 5)[y=x2+4x+1, B)[ XY~ 3y—4x=-10,

)| 22+ y2 = 25; y—2x=1; 2y — x = b.

3. JloxakmTe, 94TO CHUCTEMAa YPABHEHHI

1 y=x+3,
+yi+2x+4y=-1
He UMeeT pemeHWii.
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IV sapuanm

1. fAsnserca nu mapa uucen (— 1; 1) pemenueM cucTeMb ypas-
HeHHH

‘31: 4y
2+ 5y 6?

2. PemuTe cHCTeMy ypaBHEHWIi: :
y+2x=-25, 6) [y=x2+6x+7,. 5) xy—2y—4x=-—25,

a) 22+ =25; y—2x=4; x—3y=-10.
3. Nlokacure, 4TO CHCTEMa ypaBHEHMI
[ y=x+4,
Y+ A+ 4y =
He MMeeT pelleHHi,
C-—22 Cucrembl ypaeHeHmii BTOpPO# creneHmn
I sapuanm
1. Pemure cucTeMy ypaBHeHHIi:
& +yf=5, x* — 8xy + 16y% = 25,
a) { =2; 6) [4y —xy=>5;
2x +38xy+y?=0, ©-8xy+yti=-1,
B)[x A xy—yi=4; )[Sy d —3xyy=2.

. a) Pemure cucremy ypaBHeHHMit yg i B

6) HokaxkuTe, 4TO cHCTeMa ypaBHEHHIX

x“— 10y = 23,
L/ —2x——49

He MMeeT pelleHHI.

II eapuanm
1. PemuTe cucreMy ypaBHeHWHIi:

2*+iF=10, x* + 8xy + 16y% = 25,
a)Ixy 3; 6)[4y +xy=5;
2-i‘3:|':_1,'+2yr =0, xy=-2,
B){x +xy—yi=1; P){x —3xy+3y2*3
2. a) Pemure cucreMy ypaBHeHWit [x B igy _1; 46,
6) loxakure, 4TO cucTeMa ypaBHEHMi
[x —10y=17,
—4x=—46

HEe MMeeT pelleHHH.
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III sapuanm
1. Pemmure cucreMy ypaBHeHH:
¥ +y*=5, 9x>— 6xy + y* =186,
a){x.!,f=—2; 6){3x2—xy:8;
2x* +bxy +2y° =0, y?—8xy +5x*=3,
la’){;:cz--;vr:g,;—y2=5; r')Li:’cz—:3:'cy=1.
xX*+2y=T1,
i —6e=—17.
6) MoxakuTe, 9TO CHCTEMA ypaBHeHHUH
[xz +2y=-11,
yr-6x=17

2. a) PemmuTe cucTeMy ypaBHeHHH [

He HMeeT pelleHHH.

IV eapuanm
1. Pemnute cucreMy ypaBHEHM:
22+ y£=10, 9x>+ 6xy + y* = 16,
a){xy=—3; 6)[3;14:2+ch=8;
) ‘3x2+ 10xy + 3y =0, r) 6y —xy=2, _
2—-xy—yr=11; [x2—5xy+3y2=—1.
x*—4y =38,
y?+8x=—28.
6) [okaskure, 4TO CHCTEMAa ypaBHeHHH
’ x?—4y=—28,
y*+8x=8

2. a) Pemmure cucreMy ypaBHEHHUH [

He MMeeT pelIeHui.

C-23 Cuctembl PALMOHASBbHBIX YPABHEHWA
I eapuanm
1. PemmuTe cucTeMy ypaBHEHMIi:
4 1 2
y+?=_2! y+x=6| ?+ +1=3’
a) 6 8 2 Bl Y4
- =8 2 4+L2=3 Bt B =
e T x Ty 9 x gkl b
2. JoxaxkuTe, 94TO CHCTEMAa ypaBHeHU#
5
2 o+ 2 +—=
x +2y 2+ 2841 ¢

x—-y?-38x+5y=10
He MMeeT PemIeHWH.
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IT sapuanm
1. Pemure cucTeMy ypaBHeHHI:

4
a) yt+tz=-2, y+x=5,
4_ . 4,8 _ .
x—?—3, ?+?—3,
2 1
24 - =
B) {7 ¥71 3
Ay B m
x " yg—1"

2. Jlokakure, 9TO CHCTEMa ypaBHEHWUIX
2x%+ y2 + 2—52"— =2
2L ke it |
P2-y+5x-Ty=11

He HMeeT pemieHU.

IIT eapuanm
1. Pemmre cucremy ypaBHeHWHIA:

3
_?z-—.4’ y-f—x: 7,
a) 6 6) 14 3
x+;= 13 ?+?=2;
2, 8 _g
X y—2
B 15 74" _
x y—-2°
2. JloxkaxuTre, 4TO CcHCTEMAa VPaBHEeHHIT
2x*+ 3y% + !

2.2+ 3% +1
5x—6y*+ Tx—8y=9
He HMeeT pellleHHH.

IV eapuanm
1. Pemure cucremy VpPaBHEHHH:

5 3 2
y—z="2, ytx=7, o gl
a) 6) B) ¢
il g & b g 4__3
y ) x "y o x y+2
2. Jokaxxure, 9TO cHCTeMa ypaBHeHHil
3x? + 242 + ——9 3,

8x2+22+1
9x* -8y’ +Tx—6y=5
He MMeeT peIleHuii,

k4

2
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C—24* , Cucrembl NMHEHHbIX YPABHEHWA
¢ NapameTpom

I sapuanm

1. Haiigure BCce 3HAYEHHA NapaMerpa @, IPH KayKAOM U3 KOTO-
pPBIX CHCTEMa ypaBHEHUM
l (a—1)x+3y=5,
4x+ (a+3)y =10

UMeeT efHHCTBEHHOE DellleHHe.
2. HaiinuTe Bce 3HAYEHUA IapaMeTrpa 4, IPH KaXJ0M H3 KOTO-
PHIX CHCTEMa yPaBHEHWM
[ ax+2y=a+4,
4x+(a+2)y=12
uMeeT GECKOHEUHO MHOTO PemIeHMii.
3. Haiigure Bce 3HAUEHHUs IapaMeTpa d, OPH KaXXJOM H3 KOTO-
pPBIX CHCTEMa ypaBHEHHH
{ (a—1)x—2y=3,
2x—(a+2)y=at+4
He HMeeT peIIeHui.
4, JIna KakAoro 3HAYEHUs IapaMerpa @ perure cHCTEMY YpaB-
HeHui
\ x_(a+3)y=_1v
ax—(8a+9)y=a—6.

IT eapuanm

1. HalizuTe Bce 3HAUYEHMS IapaMeTpa 4@, NPH KaXKJOM H3 KOTO-
PEIX CHCTEMa ypaBHEHW
l ax +4y="T,
3x+(a+1)y=16
uMeeT eJHHCTBEHHOE DellleHue.
9. HaiiguTe Bce 3HAUEHHS HapaMeTpa @, IPH KayK/J0M M3 KOTO-
pBHIX CHCTE€Ma ypPABHEHHH

[2x—(a+3)y:‘a+5,
ax—(a+1)y=-3
pMeeT GECKOHEUHO MHOTIO DeIleHHH.
3. HaiiguTe Bce 3HAYEHHS IapaMeTpa 4, IIPH Ka’kX/JOM H3 KOTO-
PHIX CHCTEMa yPaBHEHHH
i(a+1)x—4y:a+5,
x—(a+1y=3
He WMeeT DeIleHH.
4. Jlnsa KaXJoOro sHaYeHHdA IapaMeTpa @ pelmiuTe CHCTEMY ypaB-
HeHUH
x—(a—2y=1,
l ax +(2a—4)y=4a+6.
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III sapuanm

1. Ha#izuTe Bce 3HAUEHUA MapaMeTrpa @, IPH KaXJIOM M3 KOTO-
PBEIX CHCTEMA YpPaBHEHHH

Iax+(a+ )y=3,
3x+(a+5y=9

HMeeT eIWHCTBeHHOE DelIeHHe. ,
2. Haiiaure Bce 3HAUEHWSA MapaMeTpa @, OPH KAXKIOM M3 KOTO-
PHIX CHCTeMa YpPaBHEHHH
2x—ay=a,
(a—3)x—(a—-2)y=2
uMeeT GECKOHEUHO MHOI'0 DelleHHH.
3. HaiizuTe Bce 3Ha4UeHUs NmapaMeTpa @, NP KaXKJOM H3 KOTO-
PBIX cHCTeMa YpaBHEeHUH
l(a+ x+6y=a+"7,
xtay=3

He MMeeT peIlleHHMH.
4. JIna xaxoro 3HAUEHHA IIapaMeTpa @ PEIINUTe CUCTEeMY ypDas-
HeHHH
[ x—(a—3)y=2,
ax+3(a—3)y=Ta+ 15.

IV eapuanm
1. Hajijure Bce 3HaYeHHMA mapaMeTpa 4, OPH KAMIOM H3 KOTO-
PHIX CHCTEMA YDABHEHHI
[(a—3)x—2y:3,
2x—ay=a+2
HMeeT eIUHCTBEHHOE peIlleHue.

2. HaifizuTe Bce 3HAUEHMS HapaMerpa 4, NPH Kam/IOM H3 KOTO-
PHIX CHCTEMa YpPaBHEHHI .

[ x+t(a+2y=3,
(a+3)x+6y=a+9

AMeeT DECKOHEYHO MHOI'0 PEeIIeHHIH.
3. Haiinure Bce 3HAYeHMs mapaMeTpa @, OPH KaXKIOM U3 KOTO-
PBIX CHCTeMa YpPaBHEHHH

[2x—(a+ Dy=a+1,
(a—2)x+ay=2
He MMeeT DPelleHUH,
4. JIna Ka)kJoro 3HAYEHWs IapaMeTPa ¢ DelInTe CHCTeMy ypas-
HEeHHUI
[ x—(a+2)y=—-1,
ax—(2a +4)y = 3a — 8.
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C-25 : PeweHue 30404 nNpu nomMoLwm
CUCTeM YPOBHEHWN

I sapuanm

1 & 3
1. Ecou vy DacceilHa HAIIOJHHT IepBas TpyOa, a 3aTeM 7 — Bro-

" 3 o
pad, To Oacceiin Oyaer HamoxHeH 3a 5 4. Ecau xe "y bacceii-

1
Ha HANOJIHUT IepBas Tpyba, a 3areM 4 — Bropas, TO bac-

ceity Oyjer HamoJHeH 3a 7 4. 3a KaKoe BpeMs HamoJHHT Gac-
ceiiH omHA BTOpas Tpy6a?

2. JlBa KpaHa IpPH COBMECTHOH pafoTe MOTryT pasrpysuTb Gap-
sy 3a 18 u, Ecam yBenIwmuuTh IPOHW3BOAUTENLHOCTE IEPBOr0
kpasa B 1,5 pasa, To mpu coBMecTHOII paGore ABa KpaHa
CMOTYT pasrpy3uTh 6ap:ky 3a 15 u. 3a CKOJIBKO 4acoB BTO-
poii KpaH MOKeT pasrpysuTh Oapiky, paborad OTAeNbHO?

3. Bpurazma, cocroAmas W3 HECKOJAbKHX pPabOdHX, MOMKeT BHI-
MOJHHUTH 3aJjaHue B HEKOTOpHIi cpok. Eciam umcno paboumx
yBenu4yuTh Ha 10, TO CPOK BEIDOJHEHHA 3aJ8HHS YMEHBIIHT-
ca Ha 5 gmeii. Ecau umcno paboumx ymeHemmuTh Ha 10, TO
CPOK BEINOJHEHHA 3afaHusa yBeawdutTca Ha 10 greit. Cxoub-
Ko paboumx B Gpuragze? (CumraiiTe NPOM3BOJSUTEILHOCTE TPY-
Ia y Bcex paGoumx OAMHAKOBOM.)

II eapuanm
2 3
1. Eciau 5 OYTH TYPHCT IpOeJeT Ha moesne, a - — Ha aBTOOY-
3
ce, TO OH 3aTPAaTHT Ha Bech NyTh 4 4. Ecim xe — myTu OH npo-

2
eleT Ha moesje, a '5‘ — Ha aBToﬁyce, TO OH 3aTPaTHUT Ha BeCh

nyTh 4 u 20 MuH. 3a KaKoe BpeMs OH IIpoeJieT BeCh IYyTh HA
moeane?

2. IIpu coBmecTHO# paboTe ABYXx TpyO OacceilH HANOJHHUTCA 34
14 u. Eciu yBeIHYUTH NPOM3BOJUTENHLHOCTH HEPBOH TPYOHI
B 1,5 pasa, To npu coBMecTHOR paboTe TpyObl HamoaHAT Gac-
cefig 3a 12 4. 3a CKOJBKO 4acoB BTOpasd Tpyba HAIOJHUT
facceiis, paboTas OTHAEJIBLHO?

3. ¥V xo03AHKH WMeeTcs HECKOJbKO YTOK H 3amac KopMma [AndA
HUX HA HEKOTOpbli cpok. Eciaum oHa KynuT eme 5 yTOK, TO
HMelomuics KOpM 3akoHUMTcs Ha 12 nHell paHbImIe, 4yeMm
npenmoJiaranock. EciM JKe OHa IpojacT 5 YTOK, TO HMeEo-
muiica KopM 3akomumTca Ha 20 [gHed Do3xe, UYeM
npeanosnaraiock. CKoAbKO yTOK GbLT0 y Xosaiiku? (Cuuraii-
Te, UTO exeJHEBHAdA NMOTPeOHOCTHL B KOPMe ¥ BCEX YTOK OJH-
HaKoBadA.)
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III eapuanm

1.

Ecau 0,1 6acceiina mHamonEWT mepBas Tpyba, a 3sarem
0,9 — Bropas, To Gacceiin Gyzer HamosHeH 3a 4 4. Eciu xe
0,9 Gacceitna mamosHuMT mepsas Tpyba, a sarem 0,1 — BTO-
pad, To Gacceiin Oymer HamosueH 3a 9 u 20 mMmH. 3a Kakoe
BpeMsA HamonHHT OacceiiH ofgHa mepsas Tpy6a?

HBe 6puragsl OpH COBMECTHOH paGoTe MOTYT BBIIOJHHUTH 3a-
nasue 3a 18 4. Eciu nepsas 6puraja yBelIMYHT ITPOHM3BOJH-
TeJIBHOCTh TPyJa B 1,5 pasa, To IpH coBMecTHOMH paBore Gpu-
rajgbl CMOTYT BBEIDOJHUTE 3aganue 3a 15 u., 3a CKOJIBKO 4acorR
Bropas Gpmraja MoKeT BEINOJHHUTEL 3TO Ke 3ajgaHue, pabo-
Tasg OTAEJBHO?

Y xo03sa#iKHM MMeeTcsa HECKOJBKO KyD M 3amac KOpMa JJs HHUX
HAa HEKOTOpBI cpok. Eciau oma xkynur eme 10 xyp, To ume-
omuiica KopM 3akoHuuTca Ha 10 pameit paHbme, uem
npeanonarajgocsk. Ecim xe ona npogact 10 Kyp, To mmero-
muiicAa KOpM 3akoHumTca Ha 20 [Heidl mo3Ke, uUeM
npenmonaranock. Ckonmbko Kyp 6blro v xosaiiku? (Cumraii-
Te, 9TO eXXelHeBHasd NOTPeGHOCTL B KOpPME YV BCEX KypP OIH-
HaKoOBasd.)

1V sapuanm

1.

1 . 2
Ecnmu - nytu TypHCT mnpoitner memikoM, a 3 OyTH 1poeser
Ha BeJIOCHIeJe, TO OH 3aTPATHT Ha Bech myTh 1,5 u. Ecau xe
1 2 .
3 TIVTH OH NpOeJieT Ha BeJOCHIe/e, a 5 OYTH NpOiijer mem-

KOM, TO 3aTPaTHT Ha Bech IyTh 2 4 15 mMmH. 3a Kakoe Bpe-
MsA OH OPOHAET BeCh MyTh HEmIKoM?

IIpu coemecTHO# pabGore AByX TpyO GacceiiH HaNOJHHTCA 3a
16 u. Eciu yBeJHYHTH NPOU3BOAMTENBLHOCTE IEpPBO TPYOBI
B 1,2 pasa, To nIpu cosBMecTHO#i paGore TpyOBl HAmoOAHAT Gac-
ceiiH 3a 15 4. 3a CKOJIBKO 4YacOB BTOpas TpyO0a HATIOJHHT
Gacceiin, paboras oTaeasHO?

Bpurazma, cocToAmas H3 HECKOJBKHMX pPabOYMX, MOMKET Bbi-
IOJMHHUTE 384aHWE B HEKOTODHIH Cpok. Ecam umciao paboumx
YBEJIUYUTh HA 5, TO CPOK BHINOJHEHHA 3aJaHHUS YMEHBIIUT-
csa Ha 6 ameit. Ecam umesno paboumx yMmeHbmMTH Ha 5, TO
CPOK BEINOJIHEHHA 3afaHusa yBeauuuTca Ha 10 greit. Croab-
KO0 pabounx B Gpurage? (CuuraiiTe NPOM3BOAUTENBLHOCTD TPY-
fa y Bcex pabouux OAMHAKOBOI.)
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C—26* PeweHne ypaBHEeHMH B LEnbiX YMCnax
I eapuanm

1. Pemmure B meJBIX umcaax ypaBHeHme Hx — 2y = 40.

2. PemuTe B HATYPAIbHBIX 4McIax ypasHeHme 6x +y = 30.

3. Hexro sxenaer morpatuTh poBEO 20 p. Ha DOKYNKY TeTpajei
no 3 p. u xkapaggameii no 2 p. CKOJBKO TeTpajfedl M CKOJIb-
KO KapaHjame# OH MOXeT KyHHUTb?

4. Hexro xexaeT morpatuth poBHO 50 p. HA HOKYOKY PydYeK

mo 5 p., Terpajeit no 3 p. u Kapasjame# mo 2 p. — BCero

20 npeameroB. CKOJBKO pydYeK, TeTpajei u KapaHgauieii B

OTeJBHOCTH OH MOXKeT KYIHTH?

PemuTe B MeJBIX 4YHCIax ypaBHeHuwe 2xy —x +4y=T.

O

I sapuanm

. Pemmre B mensix uucnax ypasHeHue 2x — 5y =40.

PemmTe B HaTypadbHEIX uuciax ypaBHenue H5x +y = 30.

. Hexro Xenaer moTpaTHTh POBHO 28 p. Ha IOKYIKY TeTpajei
mo 3 p. u py4ek no 5 p. Croapko TeTpamedl B CKOJBKO DY-
YeK OH MOMKEeT KYIHTH?

HexTo XenaeT moTpaTuTh POBHO 50 p. HA MOKYIKY py4YeK IO
5 p., TeTpajgedl mo 3 p. ¥ KapaHjame#d mo 2 p. — BCero
19 npeameros. CKOJBKO Dy4YeK, TeTpajeil U KapaHJame#d B
OT/EeJBHOCTH OH MOXKET KYIOHUTh?

5. Pemmre B meablX 4Hcaax ypaBHeHHe 2xy —x +6y=8.

LN =

~

III eapuanm

1. PemmTe B medsIx umciaax ypasHerue 6x — 5y = 60.

2. PemmTe B HATYpPaJAbHEIX YMcjax ypaBHenme 5x +y = 50.

3. Hexto xenaer morpatuTs posHo 30 p. Ha IOKYIKY TeTpajei
1o 3 p. u 6aoxEOTOB MO 7 p. CKOJBKO TeTpajeil B CKONBKO
OJIOKHOTOB OH MOXKET KYIHTbL?

4. HexTo xesaer moTpaTHTh poBHO 60 p. Ha MOKynKy GJOKHO-
ToB mo 7 p., pyYeK mo 5 p. u Terpajeii mo 3 p. — BCero
16 mpeameroB. CKoabKO OJIOKHOTOB, Py4YeK H TeTpajeil B OT-
eTbHOCTH OH MOYKeT KYNHTh?

5. PemuTe B meNBIX YMCIaxX ypasHeHue 2xy +x—4y=9.

IV sapuanm

1. Pemmure B meabIx uuciax ypaBHeHme 5x — 6y = 60.

2. Pemmure B HaTypPAJbHBIX uMcaax ypasHeHue x + 6y = 50.

3. Hexro xeinaer morpaTuTh poBHo 20 p. Ha DOKYNKY KapaH-
mameit mo 2 p. u pyuexk mo 5 p. Croabko KapaHjamen H
CKOJIBKO DPYYeK OH MOKeT KYIHTb?

4. Hexro »ejaeT DOTPATUTH PoBHO 60 p. HA MOKYNKY GJIOKHO-
T0B 10 7 p., Py4eK mo 5 p. m KapaHjpamei mo 2 p. — BCero
21 nmpeamer. CKOIBKO OJOKHOTOB, Dy4YeK H KapaHpgamieid B
OTAENIBHOCTH OH MOKeT KYIHUTh?

5. PemmTe B IeabIX umcjax ypasHenue 2xy +x — 6y =10.
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c-27 Fpadpuueckuii cnocob pewsexHus
YPOUBHEHMH M CUCTEM YPUBHEHMUMA

I sapuanm
Pemnre rpaguuecknm cnocobom cucremy ypapuenuii (1—3):

x+2y=9, xty=—2;
lwﬁ2x+3y=—1L z‘y=*ﬁ~4x—2
el + lyl = 4,

y=x2+4x+4. .
4. Pemure rpadmdeckuM cmocoboM ypaBHeHHe
2 2 — i
X i,
IT eéapuanm
Pemure rpadbudeckuM cnoco6oM cHCTEMY VpABHEHHH (1—3):

x+2y=-9, x—y=-—2,
L{mr3y=—1L 2. \y="u2+2x+4.

el + [y] = 5,

y=x%—4x+5.

4. Pemmre rpadudeckum crocofoM ypaBHeHHe
2 o B

x*+1= =

II1 sapuanm
Pemure rpaguueckum cmocoGoM cucremy ypasHeHuii (1—3):
1 [x+2y=—j, 2 x+y=22,
|- 2x+3y="1. ¢ ly=—x"— 2x+4.
||+ | =6,
y=x—8x+12.
4. PemmnTe rpaduueckuM crnoco6oM ypaBHEHHE

2
2 _ —
x—2 oy

IV eapuanm
Pemure rpadpuueckum crnocofoM CHCTEMY ypaBHeHW (1—3):

x+2y=179, x—y=2,
1'[2x—3y=7. 2. y=—x>+4x-2.
Joel + 5] = 8,

y=x>+6x+86.
4. Pemmre rpadmueckuM cmocobom ypaBHEHHE

2_o__ 2
X —2=—=2
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C—28* Fpadmueckmii cnocob peweHus sapay
¢ NapameTpom

I sapuanm
1. HaiiguTe, npu KakuxX 3HaA4YeHHSAX IapaMeTpa @ ypaBHEHHE
2lx —a|l+1=|x|
uMeeT eQUHCTBEeHHBI KOPeHb.
2. HaiiguTe, OpM KaKHUX 3HAYEHHAX IIapaMerpa 4 CHCTeMa
ypaBHEHHH
lx2+y2=25,
Xt y=1a
UMeeT [Ba perieHusd.
8. Haiizure nisa Kaxjaoro sHaueHus napamerpa R (R > 0) uuc-
JIO pelnleHuil cUcTeMbl YpPaBHEHHI
x|+ [y| = 4,
x2 +y2 =R2.
4, HafiguTe, NpH KaKMX 3HAaYeHHAX [DapaMeTpa 4 CHCTeMa
ypaBHEHHH

[(x— 20 +(y+4)y=1,
y+3=x%*—2ax+a’
UMeeT eJHHCTBEeHHOe DelleHue.

IT eapuanm
1. Hajiiure, IpH KakKWX 3HAUeHHAX [apaMeTrpa a4 ypaBHeHHe

3lx —a|+ 2=«

HMeeT eJUHCTBEHHEIH KODEeHB.
2. Haiinure, IpH Kakux 3HaYeHHAX [apaMeTpa a@ CHCTeEMa
ypaBHEHHI
[xz + y? =49,
xty=a
HMeeT ABa pelleHHd.
3. Haiigure aas Kaaoro sHaueHus napamerpa R (R > 0) gmuc-
JI0 pemieHHil CHCTEMEI ypaBHEHHH

|| + [y| = 5,

x2+ y2 :RZ.

4. HalinuTe, mpH KaKWX 3Ha4YeHUAX [IapaMerpa a CHCTEMa
ypaBHeHHH

[("+'3)2+(y—2)2=1,
y—3=x*—2ax+ad®

HMeeT eOUHCTBEHHOE pelleHHe.
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IIT sapuanm

1.

2.

HaiiguTe, IpM KaKUX 3HAYEHUAX IapaMeTpa a4 ypaBHEHHe
2lx —a|+ 3 =|x|
MMeeT JBa KOPHSI.
Hafigure, npu Kaxkux 3HAUYEHHUAX IapaMeTpa @ CcHcTeMa
VpaBHeHHH
2+ =64,
y—x=a
He MMeeT pelleHHI.
Haiigure ana xaszgoro sHaueHns napamerpa R (R > 0) ugumc-
JIO DEeIIeHWH CHCTEMBI ypaBHEHHMH

x| + ly| = 6,

2+y=R.

HaiiguTe, nIpum Kakux 3HAYEeHHAX IIapaMeTpa @ CcHCTeMa
ypaBHeHHH

l y=x’—4x+86,
(x—ay+@+172=9
HMeeT eJHHCTBEHHOE DeIlleHHe.

IV eapuanm

1,

2.

OmpepennTe, NIpH KAKUX 3HAYEHHAX IIapaMeTpa d ypaBHeHHe
8lx—a|l+1=|x|
He HMeeT KOpHeH.

Omnpenenure, P KAKHMX 3HAUEHHUAX [apaMeTpa 4 CHCTeMa
YpPaBHEHHI

[x” +y?=81,
y—x=a
HEe UMeeT pelleHHH.

Onpenenure [aa KaxxIoro sHadeHusa napamerpa R (R > 0) gumc-
JIO pellleHWH CHUCTeMbl ypaBHEHMIA

| + |yl = 7,

2+ =R

Onpepenure, Ipy KaKUX 3HAYEHHAX [IAPAMETPA 4 CHCTEMA
VPaBHEHUH

y=x—8x+ 10,
[(I—a)2+(y+2)2=9
HMeeT eAMHCTBEHHOe peIleHHe.
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Paspen I“
KOHTPOJIbHbLIE PABOTHI

K—1 I sapuanm

1. U3o6pasuTe HA KOODAMHATHON OCH UHCJIOBOH IPOMEKYTOK:
a)[-3;2); 6)(—5 —2]; B)(—2;5).

Vrkaure HauOoabllee 1 HAMMEHbIIee Ilejioe YHCJIO, IIPHHAJ-
JIeKalinee 3TOMY YHCJIOBOMY IIPOMEKYTKY.

2. Nana GyEKIHS y:%.
a) Ipunagnexar nm toukm A(—0,1; 10), B(—0,2; —5),
C(2; 0,5) rpadpury aToit QyHKIUH?

0) KakomMy 4mCJIOBOMY NPOMEXYTKY IPHHALJIEHAT 3HAUEHHS
y, ecam x€[1; 21?7

3. Tloctpoiite rpadmk dyaxmuu y = x°. Bospacraer uiau y0ObiBa-
er aTa (PYHKOHMA Ha DpomexxyTke: a) (—oo; 0]; 6) [0; + o0)?

4* Kaxomy qncnonomzy NPOMEKYTKY IPHHAILIEKAT 3HAYEHUA

2a" — 2 2 1 1.1

a-3 \a+1 a—1)+3a’ AHER aE(E’ E)?

5% IlepBas Opuraja BRIIOJIHHT 3ajaHue 3a @ AHeH, BTropad OpH-
raja BBHIDOJHHT TO Ke 3ajaHue 3a b gHel, a mpW COBMECT-
HOH pafoTe OHM BBIIIOJHAT TO Ke 3ajaHWe 3a ¢ aHeil. Kako-
MY YHCJIOBOMY IIPOMEXKYTKY HauMeHbIIell IIHHBEI IDpUHAN-
JIEJKAT 3HAUEHHS f, eciu bsas<8 u 20< b< 24?7

BEIpasKeHus A =

K—1 IT éapuanm

. 1. Usobpasure HA KOOPAMHATHON OCH YHUCJIOBOM IIPOMEMXYTOK:
a)[-2;8]; ©6)(—6;—3]; B)(—5;3)
VrkayxnTe HauboJbllee 1 HAXMEHbIIEE IIEJIOe YHUCJIO0, IPUHA-
JeKalnee 9TOMY YHCJIOBOMY IIDOMEXYTKY.

2. Jlana GyHKOHA Y = x°.
a) Ilpmmagnexxar am Toukum A(—10; —100), B(8; 64),
C(— 6; 36) rpaduky aroit QpyHKIHE?
6) KakoMy 4mMCIOBOMY NPOMEXYTKY NPUHAMJIEKAT 3HAUEHHUHA
y, ecau x €[1; 5]?

. 1
3. Ilocrpoiite rpadux GyHKIHAKA y== Bospacraer unu yOniBa-

er oTa QYHKIHMA Ha mpomeskyTke: a) (—o0; 0); 6) (0; +o0)?
4* KaxoMy YHCJIOBOMY IPOMEXKYTKY NPHHALIEXKAT 3HAYEHHUH
40— 4 2 1 ) (1 1)
. — -+ — i
. o o 2a, ecnu a € 4,2?
5% [lepBas Tpyba HamoauuT GacceiiH sa a 4, BTopaa Tpyba Ha-
nonEUT GaccediH 3a b 4, a mpu coBMecTHOHl paGoTe oHM Ha-
HOJTHAT TOT e Oacceiim 3a t u. KakoMy 4YHCJIOBOMY IpoMe-
JKYTKY HAUMEHBINEH NIWHBI IIPUHAAJIEKAT 3HAYEHUA ¢, eClnu
20<a<24 u 30<bh<407?
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K—1 IIT éapuanm

1. Jlangsi uncnoBsie npomesxyTer A =[—5; 7) m B=(—4; 8]. 3a-
NUIINTe YHCIoBEIe mpoMexxyTku AU B u AN B, usobpasure
MX HAa KOODAHHATHOH OCH.

2. Jlasa GyHKIHA y=%.
a) Ilpumanneskar aum toukm A(— 10; 0,1), B(—0,5; — 2),
C(— 4; —0,25) rpadury sroit pyHKIUU?

6) KaxoMy 4YHCIOBOMY IIDOMEMKYTKY HODHHALJIEXKAT 3HaUe-
HEA Y, ecau x €[—3; —1]?
3. IlocrpoiiTe rpaduK GyHKIHE y = x°.
a) JlokaxwuTe, 4To 3Ta (GyHKOHA ABIAeTcA yOBIBaIOIIeld Ha
npomesxyTike (—o0; 0].
6) KakoMy 4HCJIIOBOMY IDOMEMXYTKY NPUHANIEXKAT 3HAUYCHHUA
y, eca x €[—5; 7]? :
4* KaxoMy YHCIOBOMY NPOMEXXYTKY IDHHAJIEXKAT 3HaAUeHHA
3a+2 \2, ( 4 _ 1
3a®- 2a (3a-2* 27a°-8

8
BHIDasKeHHA A = ( ) + 3, ecuu
3a

1 2
45\ 9)?

5% Ilepsas, BTOpas U TpPeThba Gpurajbl, paboras OTAENIBHO, BbI-
MOJIHAT 3ajjaHue 3a a, b U ¢ JAHell COOTBETCTBEHHO, & IPH
COBMeCTHOH pafoTe oHM BBHINOJIHAT TO JKe 3aflaHue 3a { qHEM.
KaxoMy 4HCJIOBOMY NPOMEXKYTKY HAHMMeHbIIeH AJWHEI IDH-

- HaJJIe)XaT OJHaueHMs t, ecaum 3 <a <5, 8<bhb<10 =m
24<¢< 307

K—1 IV eapuanm

1. Jans! unrcioBbie mpomesxyTku A=[—6; 3) u B=(—5; 7]. 3a-
OHUIIATEe YHUCJAOBBIe mpoMeskyTKHE AU B u AN B, uzo6pasure
HX HA KOOPAHHATHOI OCH.

2. Ilana GyEKOEA Y= x°.
a) Ilpmmaanexar mm Ttouku A(—11; —121), B(9; 81),
C(—12; 144) rpadury aroit pyEKOHH?
6) KakoMy 4HCIOBOMY NPOMEKYTKY IPHHAJAJIEKAT 3HAYCHUSA
y, eca x €[— 2; 6]?

3. Ilocrpoiite rpaduk QyHKIHH y=-i—.
a) Jloka)kure, 4TO 3Ta (QYHKOUSA ABIAETCA yObIBalOIeHd Ha
npomesxyTre (—o0; 0).
6) KaxoMy 4YmHCIOBOMY MIPOMEXYTKY IpHHAJJIEXKaT 3Hade-
HuA Y, ecam x €[— T; —5]?

4% KaxoMy 4YHCJIOBOMY IDOMEXYTKY OpHHAaAJeKaT 3HA4YeHHd

BRIpaXKeHHuA A=—9 +( Zat 3 )2( = = ! ) ecau
‘ a®>  \24%- 3a (2a-38)® 8a®-27)
8, _3_)
ae(s, ) ?
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5*.IlepBas, BTOpas u TpeThba TPyOBI, paboTas OTHENBHO, HAMOM-
HAT GacceitH 3a a, b U ¢ 4 COOTBETCTBEHHO, a4 IPH COBMECT-
HO# pabore omm HamonHAT Gacceiin 3a t u. Kaxomy umcio-
BOMY MIDOMEXYTKY HAMMEHBbIIeH JIIWHBEI I[IPHHAILJIEMKAT
3HaYeHHd t, ecax 8<a <9, 12<b<18 um 24 <¢< 307

K—2 I sapuanm
1. Beruucianre: .

a) 5V1,44-2(V3)%;  6)4 /67 -3 [17;  8) (V20— VB)
2. CpaBHuTe ymcia:

a) V5 u V3; 6) V0,5 u ‘/%

3. Yupocture:
a) 5V3— V12 +\/75; 6) (4V3—-V18)- V2 —-4VG.
4. Coxkparure ApoOB:
_VB+1 6 2- V2. p) £2=2
Vio+V2' V6-Vv3' Vax+2'
5% 0OcBobonuTecs OT MPPALHOHAILHOCTH B 3HAMEHATENE APOGH:
a) 2 6) ——; Bl =
VT V5-v3 Vi-2V3
6*.Ha dabpuke umeerca nsa copra 4as — mo 30 u mo 50 p- 3a

1 xr. ITo CKOJIBKY KHJIOIDAMMOB Yas KaXKJOTO COPTA HYYKHO
B3ATh Aas nonydeEuda 500 xr cmecm mo 35 p. 3a 1 Kr?

K—2 IT sapuanm
1. Briuuciawure:

a) 6V1,21-2(V2)%;  6) 3‘/.%4) 59;  B) (VIB-V2)
2. Cpasuure umcna:

a) V6 u V5; 6) V1,5 u 1%.

3. Vopocture:

a) 3V2+V50-V18; 6) (2V5-V27)-V3 - 2V15.
4. Coxparure ApobB:
a) _V7-2 . ) 3+\/§; g) £ =8
Vid-2V2 V15+ V5 C V3x+3

5*.0cBoGozMTeCH OT MPPALMOHANLHOCTH B 3HAMEHATEJe APOGH:
a) i; ) ;; B) —1_,.
Ve VT-V5 Va+2V3

6*.Ha ¢abpuxe umeercss npa copra uas — no 40 u mo 60 p. 3a

1 kr. ITo cKOMBKY KHJIOIDAMMOB 4ad KaJOTO COPTA HYYKHO
B3ATE Ausa nmoaydeHua 400 xkr cmecm mo 55 p. 3a 1 xr?
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K—2 II1 eapuanm

Brrumesmre: V33 + 8V17 — \/33.— 8V1T.
CpasrnTre uucaa: V5+ V3 u V2+V8:

YopoctuTe BRIpajKeHHeE:

a) 3x\/9x§+—49—2 mpu x<0 my>0; 6) V(-22+2x—2).
64y
4. OcBoGomuTeck OT UPPAIMOHAJILHOCTH B 3HaMeHaTesae Apobu:
PO . ) L .
V2+VE+VT V21 - V14 + V15 - V10
5%, [lokarxuTe paBEeHCTBO:

V2 Ve B
V3+2v2 +V3-2Vv2 t riave+Vioave It

6* . Mmeercsa nBa cmiasa, conepsxamue mo 20 u mo 60% osoBa.
ITo CKOJBKY KHJOI'DaAMMOB KaXXgoro cmojapa HYMHO B3ATH
nna noaydesns 100 xr mHoBoro ciuiaea, cogepskamero 36%
onoBa? '

P

K—2 IV eapuanm

1. Briuucaure: \/22 +6Vv13—-V22-6V13.

2. CpaBHHUTe uMcJIa: V5+V6 u V3+VT.
3. VYnopocTuTe BRIpAYKEHHE:

a) 5xV4x? il npu x>0 u y<0; 6) V(x*+6x+ 10)°.
V 81y2
4. OcpofoguTech OT MPPAIMOHAJBLHOCTH B 3HAMeHaTeJe Ipobmu:
8) ————; 0) 1 .
V2+V3-V5 2V2+2V3-VE—2
5%, [lokaXuTe pPaBEHCTBO:

vé . Vi .
V6 +2v5+Ve-2V5 Vi+2va+Vi-2v3

6*.Umeerca aBa cmiasa, cogepsxainue no 30 u mo 70% omora.
IIo CKOJNBKY KHMJIOTPAMMOB Ka)XJOT0 CIJIaBaA HYIKHO B3ATH
naa monyuenuss 100 xr HoBoro cmiasa, comep:karmero 46%
oJioBa?

K-—3 I eapuanm

1. PeuminTe ypaBHeHHUe:
a) x> —4x—140=0; 6) 5x*—11x+2=0;
B) xZ—2006x + 2005 = 0.

2. Pasnoxure Ha JHHeHHBIe MHOMKHTEJNM KBAJADATHBIH Tpex-
anen 3x°—2x—1.
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3. Vpasuenme x°+ px—6=0 umeer xopens 2. Haiinure ero BTo-
poii KOpeHb M YHMCJIO p.

4. Ilyets x, ¥ X, — KOPHM KBaJPaTHOrO ypaBHeHHs x>+ 2x —
—5=0. CocraBbTe KBagpaTHOEe ypaBHEHHE, KODHAMH KOTO-

1
POro ABJIAITCA YHCIA u_.
Xy T Xy

5% HecKOJBKO OJHOKJIACCHUKOB OPraHM30BAIM TYDHHD IIO IIax-
maTaM. Kasaelif y4acTHHMK TYPHHpPA CBHITPAJI ¢ KaMIBIM IIO
OZHOM NapTHH. 3a BBIUIDHIII OPUCYKAAIM 2 0YKa, 38 HU-
9bi0 — 1 ouxo, 3a mpourpeimr — 0 ouxor. IloGexurens Typ-
HUpa Habpan 15 oukoB — B 5 pa3 MeHBIIE, YeM OCTAJIbLHBIE
VIaCTHHKH BMecTe B3aThle. CKONBKO OBLIO YYACTHHKOB TYp-
Hupa?

K-3 II eapuanm
1. PemuTe ypaBHeHUe:
a) x>+ 2x—195=0; 6) 32— Tx+2=0;
B) x*+ 2005x — 2006 = 0.
2. Pasnoxure Ha JUHEHHBIE MHOXHUTENH KBAJAPATHBIHA Tpex-
wren 2x°+x—8. :
3. Vpasmenue x°—5x + ¢ =0 umeer Kopens 3. HaiiguTe ero Bro-
POl KOpeHb M UHCIIO (.
4. IlycTe X, M X, — KOPDHH KBaJDATHOrO ypaBHeHHA x° — 8x —

—T7=0. CocTaBbTe KBajJpaTHOEe ypaBHEHUE, KOPHAMH KOTO-
pOro ABJIAIOTCH YHCIA Log —1'.
X Xy
5% HeCKOJIbKO OJHOKJIACCHHKOB OPraHMU30BaJIM TYPHHP II0 IIAII-
KaM. KaIelii yYacTHMK TYPHHPA CBHIFPAl C KaKJBIM IO
OJHOM HapTHH. 3a BBIUIDHIIN MPHUCYKIAIH 2 O4YKa, 3a HH-
4ypi0 — 1 ouKo, 3a mpourpeimm — 0 oukos. Tpu Jaydmux
urpoxa Habpamnu BmecTe 44 ouka — B 2 pasa MeHbINE, YeM
OCTaJIbHEIE YYACTHUKH, BMecTe B3aAThie. CKONbKO OBLIO yua-
CTHHKOB TypHHpa?

K-3 II1 eapuanm

1. PemuTre ypaBHeHHe:
a) x*-8x—209=0; 6) 35x>2—12x+1=0;
B) 2005x%+ 2006x + 1 =0.
x*—16x+55 x5,

2. IIna xakux 3HAYEHHH X BEeDHO PABEHCTBO 7 —6r—55  £+5

3. Vpaeuenue x*+ px —8 =0 umeer xopensr — 2. Haiiaure ero
BTOPOH KOPEHb M YHCJO P.

4. IIycts x, ¥ X, — KOPHM KBajpaTHOro ypasHenusa 3x%—5x+

+1=0. CocrappTe KBajpaTHOE YpPABHEHHE, KODHAMH KOTO-

2 2
poro ABJAITCA 4YUCJIa — H — .
xy Xy

\
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5%,

HeCKOJIBKO 0OZIHOKJIACCHHKOB OPraHM30BAIH TYPHHD IO IIAII-
KaMm. Kaaelli yyacTHHK TYpHHpA CBIIPaJ € KaMABIM IIO
OHO# NAapTHH. 3a BHIATPHINI NPUCYKJAIHX 2 OYKA, 34 HH-
9610 — 1 ouxo, 3a mpourpeimr — 0 oukos. IIaTe caMuIX cia-
ObIX MrpoxoB Habpaau BmecTe 22 ouka — B 4 pasa MeHbIIe,
YeM OCTajJibHble yYacTHHUKH, BMecTe B3AThle, CKOJIbKO OBIIO
YY9acTHHKOB TypHHUpa?

K-3 IV eapuanm

1.

5%,

Pemure ypasnenne:
a) x*+6x—187=0; 6) 32x*—12x+1=0;
B) 2006x%+ 2005x — 1 =0.
. 2-9x-52 _ x+4
s KaKuX 3HAYeHUH X BepHO PABEHCTBO TN
2»¥=1Tx+52 x—4
Vpasrenue x°— Tx+ g =0 umeer xopesnr —3. Haiizure ero
BTOPOH KOPEHb M 4HCJIO (.
Ilycrs x, M X, — KODHM KBaipaTHOTO ypaBHeHHA 3x° — 4x —
—2=0. CocraBbTe KBajpaTHOe ypaBHeHHe, KOPHAMH KOTO-
pOTO ABIAIOTCA YHCIIA 2 u 2

X Xz
HecKonpKO OZHOKIACCHUKOB OPraHU30BAJIH TYPHUD IO MIATI-
kaM. KaIelil yYacTHHK TYpHHpA CHITPAJ C KaXKABIM IO
OAHOW NapTHH. 3a BHEIMIDHINI NPHCYXKIATH 2 OYKa, 3a HH-
460 — 1 ouko, 3a mpourpeim — 0 oukoB. IIATE caMBIX cia-
6b1x urpoxoB HabGpanm Bmecte 26 oukoB — B 5 pas MeHbIue,
4eM OCTaJIbHble YYACTHUKH, BMecTe B3AThe. CKONBKO OBIIO
VYaCTHHKOB TypHHpa?

K—4 I eapuanm
Pemrure ypaBaenue (1—2):

1.
2.
3.

a) 2 —5x— T x—1)=0; 6) ¥*—9x=0; B) x*—Tx2+6=0.

2
x*—=3x+2 A 5 . 2 1
8-z -0 ) Proxil 1-2 z-1

IBa BemocHmenMCTa BEIE3}KAKIOT OJHOBDEMEHHO M3 NMyHKTa A
U HaIPaBIATCA B OYyHKT B, yzaneHHbI# oT A Ha 90 KM.
Cxopocts mepBoro BejiocuneamcTa Ha 1 KM/4 Gospime CKOpO-
CTH BTOPOTO, I03TOMY IEPBBIH BeJOCHIELHCT NpuOLLI B B Ha
1 u pamemre Broporo. KakoBa CKODOCTE KasKIOr0 BeJOCHIIe-
nucra?

4* Pemmute ypaBHeHHe (x®— 5x)° + 10x% — 50x + 24 =0.
5% Pemute ypasHerue x°+ax®—5x+6=0, eciu usBecTHO, 4TO

OIWH H3 ero KOpHeil paseH 3.
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K—4 II sapuanm
Pemute ypasHenue (1—2):

1. a) (32.152 ~2x—5)(x+2)=0; 6)x*—4x=0; B)x*—62*+5=0.
x°~2x-3 3 1 6

" &) x-3 0 8 P—6x+9 x+3 9-x*

3. IlepBhlii TOKaph BEITAYMBAET B Yac Ha 2 geraau Oojblne, 4eM
Bropoii. IToaromy oH BeITouMT 60 meraneit Ha 1 4 paHbiue,
ueM BTOpO# TOKapb. CKOJBKO fgeTajeil B 4ac BHITAYMBAET
Ka)XABIH TOKapb?

4* Pemnre ypasaenme (x°+ 3x)? — 14x® —42x+40=0.

5% Pemmure ypasHenue x°+ ax®—5x —6=0, ecim M3BeCTHO, YTO
OIMH M3 ero KopHeil paBeH 2.

K—4 III sapuanm
Pemure ypasuenme (1—2):
1. 8) ¥*—8lx=0; 6) ¥~ 2r*~8x+16=0; ) x'—x*+>=0.

2. a) 3x _ 8 — 5
£ ©+2x+1 SB+otx 2x% + 2x°
1 ) N |
6) -2 x—4 x-6 x-8°

3. Ha aByx craEkax ormramnosanu 1300 geraneit sa 13 4. Us-
BecTHO, uTo 120 meraseii Ha HepBOM CTaHKe IMTAMIOYIOT Ha
1 u 6eicTpee, yeM Ha BTOpoM. CKOJBKO NeTajieil B 4ac IITaM-
IIyIOT HA NMEPBOM CTaHKe?

2
4* Pemmure ypaBHeHHe x> —6x + 7+

== .. =0.

2" —8x+10

5% Pemmure ypaBHenme x°+ x®+bx —24 =0, ecu H3BECTHO, YTO
ONWH M3 ero KOpHe# pasBeH — 2.

K—-4 IV eapuanm
Pemure ypasuenue (1—2):
1. a) x*—64x=0; 6) x**—3x*—38x+9=0; B) x4—3x2+%i7-=0.

2. a) 2x _ 2 _ T
’ 2-2x+1 x-2x%+x 38+°-3x’
1 1 1 1
6) ————==

x-5 x—-7 =x-1 =x-8°
3. Ha aByx crankax ormramnosanu 1800 meraneit 3a 12 4. Us-
BecTHO, 4yTo 180 gmeraseil Ha IepBOM CTAHKE ILITAMIVIOT HAa
1 u 6eicTpee, yeM Ha BTOpoM. CKOJBKO jAerayseél B Uac mITaM-
OyIOT HA NepBOM CTaHKe?

3
4* Pemmnre ypaBHeHme x> —38x — 1+

x2-3x+8
5% PemmuTre ypaBHeHHUE x*—x2+bx+ 24 =0, ecqu U3BECTHO, YTO
OIWH M3 ero KopHe# paBeH 3.
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K—-5 I sapuanm

1. IlocTpoiite rpadur GyHKIHE:
a) y=-—3x; 0) y=2x—1.
fIBnserca nm GyHEKOUMA Bospacramomei (vOmIBaNOIEl) Ha
MHOKecTBe R?

2. Ilocrpoiite rpadur QyHKIHN:
a) y=—2x% 6) y=(x+2)*—1.
Haiinnte mpomesxyTku BodpacraHus (yOHIBaHHA) QYHKIHH.
Yraxkure 3HaUeHHEe X, IPH KOTOPOM (DYHKIHA NOCTHUrAET
HauboJIbIIero (HAMMEeHbIIero) 3HAYEHUS.

3. Tpadux bysrouu y = kx + I OPOXOAWUT 4Yepe3 TOUKH
A(0; —3) u B(2; 1). Haiigure k u L.

4. Tlocrpoiite rpaduk dyrxnuu y=x*—6x+ 5. Onpexeaure mo
rpa@uKy, Ha KAKOM YHCIOBOM NPOMEXYTKe (DYHKIHA NpH-
HHMAaeT OTPUIATeIbHbLIE 3HAYCHHA.

5*.Brinyckas B JeHb Ha 2 cTaHKa 0OJbIIEe, YeM HAMEYEHO IO
IUIaHy, 3aBOJ BeINycTHa 80 cTaHkKoB 3a 2 gHS 00 CpOKAa.
CKOJNIBKO CTAHKOB B JIeHb BBIMYCKAJ 3aBOA?

K—5 II eapuanm

1. Tlocrpoiire rpaduk (pyHKIUH:
a) y=2x; 6) y=—3x+ 2.
fAenserca nu QyHKOuA Boapacralomei (ybsIBaromeit) Ha
MHOXKecTBe R?

2. TlocrpoiiTe rpadux GyHKIMMN:
a) y=— 3x% 6) y=(x—1)>—14.
Haiiqure npomesxyrku Bospacranus (yOnlBaHMA) (PYHKIUU.
YKaKuTe 3HAUEHWE X, NPH KOTOPOM (DYHKIHS HOCTUIAeT
HauboJbIero (HaMMeHbIero) 3HAYeHUA,

3. I'padux pyEknum y = kx + [ npoxogur uepes Touxu A(0; 5)
u B(2; 1). Haiigure k u .

4. TlocrpoiiTe rpadur Gynxmum y=— x° + 4x — 3. Onpenenure
o0 rpa@HuKy, HA KAKOM YHCIOBOM IPOMEXYTKe (DYHKIIHA
IPUHUMAET IIOJIOMKUTENbHEIEe 3HAYCHUS.

5*.Tloean GbL1 3amepsxaH Ha craHOUH Ha 12 muE. YToOHI IpPOii-
TH y4JacToK nyTu B 60 kM Oe3 omosgaHus, MAIIHHHCT yBe-
JHYHI CKOpocTh moezfa Ha 10 km/4. C Kakoil CKOPOCTBIO
mea moesn?

K—5 IIT éapuanm
1. Hoc'rpolf»’ITe rpaduK GQYHKIHNH:
N =L al kol
) y=,x-2 6)y=hx—2 »)y=—1ql-2. 1
C IOMOLILIO OIpefieleHHs NOKAMKHUTE, 4TO (DYHKIMS y=5x— 2
ABNAETCA BO3pacTallleil Ha MHOKecTBe R.
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2. Ilocrtpoiite rpaduk GyHKIHH:
a) y=—x*+2x+38; 6) y=|-x*+2x+3|; B) y=|-
IIpu xakux 3HaYeHWAX X 3HaAYEeHHA PYHKIMH Y =—x*+2x+38
MOJIOKUTEIbHEI 7

3. Ma'repna.ubnan Touka JABHaKerca mo ocu Os mo 3aKoHY:
s =20t — 5t%, roe s — KOOpPAMHATA TOYKH, { — BpPeMA JBHIKe-
HudA (B cexya,uax) VraxuTe MOMEHT BpeMeHH, KoTrja KOOp-
JUHATA § TOUKH Oyzer HauOOJBIIEeH.

4* Bpuraza TPaKTOPHCTOB JoJI:KHa ObLma Benmaxars 168 ra x om-
penenesHoMy cpoky. Ho esxenHeBHO OpHraja BCIAXHBAJNA HA
2 ra GoJsbIne, 4yeM HaMe4eHO IO IJAaHy, HO3TOMYy 3a 1 JeHb
0 CPOKAa OHA MepeBBINOJHHNA 3afaHWe Ha 14 ra. CKoJbKO
reKTapoB B JieHb Bclaxupajna Opuraza?

5%, TocTpoiite rpadux dysxmun y=—2 —6x+8
Vaxl—dx+4
K—5 IV eapuanm
1. Ilocrpoiite rpabur GyHKIUH:
a)y=—%x+3; 6) y= B)y=—%|x|+3.

. 1
C moMoOIIpio ONpefe/cHUA JOKaMKuTe, 94To QyHKIUA Y = -~2-x+3

ABAsieTcs yObIBaoomeidl Ha MHOXMecTBe R.
2. IlocrtpoiiTe rpaduk QyHKIHN:

a) y=x—4x+3; 6) y=|x*—4x+3; B) y=|c®—4x|+3|
IIpu KaKWMX 3HAYCHHAX X 3HAUEHHMA QYHKIHUH Y = x2—4x+3

OTPHULATENIBHEI?
3. Ma'repna.ubnaa TOUKa ABH)KeTca mo ocu Os mo 3aKoHY:
s =— 30t + 5¢%, rme s — KoOpAHHATA TOYKH, ! — BpeMdA [BH-

skeHHd (B CeKyHIaX). YKa)KuTe MOMEHT BDeMeHH, KOorjga Ko-
OpAMHATA $ TOUKH OygeT HaMMEHbIIEeH.

4% Ha cepenusne meperoHa nauHOH 224 kM moesp ObLI 3a/lepiKaH
Ha 13 mua. XoTA MAMIMHHUCT yBeJIMYHWJ CKOPOCTh II0€3[1a Ha
10 x¥M/49, B NYHKT HA3HAUEHHUS [0e3]] NPHOBLI ¢ OMO3JaHH-
eM Ha 1 mur. C Kaxoii CKOpPOCTBIO IIeJ] O3] IIOCJe OCTa-
HOBKH?

2 _ -
5%, ITocTpoiiTe rpadux QYyHKIHH Y = i i B
Vel+2x+1
K-6 I sapuanm
x+ty=—2,

1. Pemnre cucreMy ypaBHEHHH ‘xg “2xy+ 12 =16.

2. Pemmure rpadpuueckuM crmocoboM CHUCTEMY VpDaBHEHHIH:

y=0,5x+3, y=x+2,
a) y=2x—3; mly x!—6x+8.
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3. Ilpu xaxkux 3HaveHuax b, ¢, k m | rpaduxku QyEKOUK
y=kx+1u y=x*+bx+ c nepecexaroorcs B Toukax A(6; 4) u
B(4; 10)?

4. Tmaromans mpaMoyronsHuka paBHa 10 cm, a ero mepmmeTp
paBen 28 cm. HaiigmTe cTOpOHBI OpPAMOYTOJLHHKA.

5% PemmuTe cHCTEMY ypaBHEHHI {;gfy_z i22,5
K—6 IT eapuanm
x—y=4

1. Pemnre cucreMy ypaBHEHHH [ X+ 2xy +yi=4.

2. Pemmure rpadudecKHM cIoco0OM CHCTeEMY ypaBHEHHIA:
y=0,6x+5, y=x—1,

8) | J=38x—b; 6) (¥ o 53,

3. Ilpu xaxkux SHAIEHUAX b, ¢, R u |l rpadmkn GyHKIHI
y=kx+1 u y=x?+bx+c nepecexalorca B Toukax A(—4; 4)
u B(—6; 10)?

4, IuaroHajb NPAMOYroAbHMKA paBHa 13 cM, a ero mepumerp
paseH 34 cm. HaiiiuTe CTOpPOHEI IPAMOYTOJLHHKA.

- . [xy=—10,
5% PemuTe cHCTEMY ypaBHEHMI [ xi+y2=29,

K—6 III eapuanm
3x—y=-—10,
1. PemmuTe cucTeMy ypaBHEHUH [xz —dxy—y?=—20.
2. Pemwute I'pati)nqecxcnm cmocofoM cHCTEMY YpPaBHEHMIA:

2x+3y 2 y+1 2x* —4x.
3. Ilpm KaKux 3HAUEHHAX 4 CHCTEMa YPABHEHHI
{ ax—6y=14,
2x—3y="17

a) uMmeeT OeCKOHEUYHOE MHOYECTBO DeIleHUii;
6) uMeeT eJUMHCTBEHHOE pelleHHe?

4. Ilnomans npamoyronbauka 270 cm®’. Ecim ogHy ero cropo-
Hy yBeawduTh Ha 6 cM, a Apyryio ymeHsmHTEH Ha 1,5 cMm, TO
MOJyYUTCHA PABHOBEJIHKHH eMy OpaAMOyroasHuk. Halinwure
CTOPOHBI IIEPBOT'0 NIPSMOYTOJLHHKA.

5% PemuTe cHCTEMY ypaBHEeHWA

3 L o 6
x+y+y~ux_x2_y2s
(x—2)3_1

y+2 o
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K—6 IV sapuanm

1. Pemure cucremy ypaBHeHHMH [ ap—y=
: x*-8xy+yi=4.
2. Pemute rpaduueckum cmocoboMm cuCTeMy ypaBHEHHIi:
y—0,6x=2, y—3—2x=0,
) 3x+2y=—4; 6)[y+1=2x2+4x.

3. IIpu Kaxkux 3HaueHHAX b cHcTeMa ypaBHEHHH
6x—4y=2>,
3x—2y=5

a) uMeeT OECKOHEUHOE MHOYKECTBO DeIleHHH;
0) He MMeeT pelneHHit?

4. TInomane mpaMoyroabHuka 360 cm®. Ecim oamy ero cropo-
HY yBeJIHYHTHL Ha 3 CM, a JPYryl0 yMeHbIIHTH Ha 6 cM, TO
MOJIYYUTCS DABHOBEIHKHN eMy npamoyronbHuk. Haiigmre
CTOPOHBI MEPBOT0 NPAMOYIOJbHUKA. ,

=1 P ) 4

=0
e | 21 +1 ‘axy+x—y—1 i
5% PemuTe cucreMy ypaBHeHWI o . ¥
y+ 2 _ v +4
xr—2 x—-3°
K-—7' I eapuanm
1 1
~1. Joxaxure, 4TO YHCIO = ABJISETCA PAHOHAILHEIM.
a ’ V3-1 V3+1
2. Halimute Hambonblllee 3HaAUYEHHE KBaJAPATHOI'0O TpexXdJeHa
—x?—6x-8.
2x—y=1,
3. Pemmre cucreMy ypaBHeHHMH (1 1 _ 5
x y 6

2
4. PemuTe rpaduyecKuM crnocoboM ypaBHeHHe = x+1.

5. Karep, cKopocTh KOTOPOro B cTofded Bome 15 KmM/4, oTmpa-
BHJICA OT PEYHOr0 NPHYAJA BHH3 IO TEYEHHIO H, MIpoiasa
36 KM, ZOTHAJI IJIOT, OTOPABJIEHHBIN OT TOrO jKe IIpHYaia 3a
10 u g0 ornpasiaenusi Karepa. HaiiiuTe CKOpDOCTH TeUeHHH.

6% . HaiinuTe HauMeHbIIee 3HaYeHHe QYHKIUH y =6 — YT

K—7 IT sapuanm

1. JlokaskuTe, 4YTO YHUCJIO ABJIAETCH PAIHOHAIBHBIM.

A
V-1 VB+1
2. HaiizuTe HaMMeHBIIEe 3HAUYEHWEe KBaJPATHOIO TpexdJjeHa

x> —4x+ 2.

- IlapHas koHTpOoNLHas pabora paccuuTaHa Ha 2 4.
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2x+y="1,

3. Pemute cucremy ypaBHeHHM# {1 1 1
x y 6 s

Pemure rpapuueckuMm cmocofoM ypaBHeHHE o x+ 2.

TypucT, OponNEIB IO TEYEeHUI0 PeKHM Ha miaory 12 xm, BO3-

Bparuica oOpaTHO Ha JIOJKE, CKOPOCTH KOTOPOH B CTOAYEH

Boze 6 kM/4. Haiiaure cKopoCTh Te4eHHs DEKH, €CJIN U3Be-
CTHO, UYTO HA BCE IYTEIIeCTBHE TYPHUCT 3aTpaTHi 8 d.

6% Haiinure HauGosbinee 3HayeHWe QYHKOHU y =5+

Al o

21
K—7 IIT eapuanm
1 1

\/6—2\/5_\/s+2\/5

1. Moxa)xkwre, UYTO UHUCIO

ABJIAETCA PAIHO-

HaJIbHBIM.

2. HajlizuTe HauMeHbIee Iejl0e 3HAYEHHE KBAADATHOI'O TpeX-
wrena 2x%—38x+ 7.
x—2y 3x+3y =i
3. Pemmre cucreMy ypaBHeHHH | x4+, x-2y -’
x+2y=-—25.

2
4. PemuTte rpadmdeckuM cmocoboM ypaBHeHHe " lx = 1].

5. TypucT, OpPOILIEIB IO Te4YeHHI0 PeKH Ha IIoTy 16 kM, BO3-
BpaTuicA o0OpaTHO Ha JIOAKe, CKOPOCTh KOTOPOM B cTosuei
Bozie 6 KM/u. Haiigure CKOpPOCTE TeUEeHHs DEKH, €CJIH H3Be-
CTHO, UTO Ha BCe IyTEeNIeCTBHE TYpHCT 3aTpatuia 12 =.

P : 13
6*.Haiinure Haubonbmee 3HaueHWe pyHKOoum y =6+ Bt
x
K—-7 IV sapuanm
1. [oxaskure, YTO UHCIIO 1 = 1 ABJAETCA DPAaIHo-
R, V4-2vV3 Va+2V3

2. Haiigure HamGosblllee menoe 3HAUEHHEe KBAJAPATHOTO TpeX-
unena —2x*+3x+ 7.
x+2y 8x—38y =9
3. PemuTe cucTeMy ypaBHeHMil | ,_ x+2y
x—2y=-—>5.
3
4. PemuTe rpagpuuecKkuM crmoco0oM ypaBHEHME H: l&—2

.

5. Typmer, DpomnbIE IO TeUEHWIO PeKM Ha 1oty 12 KM, BOS3-
BpaTmicA o0paTHO Ha JIOAKE, CKOPOCTh KOTOPOM B CTOA4YEH
BoZie 5 KM/4u. Haiifure CKOpOCTh TeUeHHSA DEKH, €CIH H3Be-
CTHO, UTO HAa BCEe IyTelnecTBue TypucT 3arparun 10 u.

6% . Haiinure HaWMeHbIee 3HAYeHWe QYHKOUH y =9 = T
X
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OrBeTbl M yKQ3aHUS
K KOHTPOJNbHbIM paboram

K—1. I Bapuanr. 2. 6) y €[0,5; 1]. 3. a) Y6rmBaer; 6) Boapacraer.
4. A€(3; 3,5). 5. 4<t<6. Yxasamme. Tax xax t=1:(7+7), 10 nau-

MeHBIllee 3HaUYeHHe ! JocTHraercs IIPpH HauboJbIIeM 3HAYEHHH CYMMBI

i | 1
;+;, T. €. OPH HAUMEHBIIHX 3HAYeHHAX a ¥ b. AmanormuHo Ham-

OosbImee 3HaueHHWe ¢ JOCTHraeTcA IPH HaMbOJBIIMX 3HAYEHHAX @ U b.
II sapuanT. 2. 6) y<[1; 25]. 3. a) Y6uiBaer; 6) yﬁmfiae'r. 4, A€ (4,5; 5).
5. 12<t<15. Ykasanue. Tak Kak t=1: ;4—;), TO HAWMEHBIIee

) [
sHAYeHWe ! HOCTHUraeTcA NpH HaWOOJBINEeM 3HAYEHHM CYMMEI = +;, T. €.

IpH HAVMEHBIIMX 3HAYEHWAX ¢ u b. AHanoruuHo HauboJbINee 3HAYE-
HHe t JocTHraeTcsa npu Hauboabinux sHaveHuaAX a u b, III Bapmant.

2.6) ye[-1; —%] 3. 6) [0; 49]. 4. Ac(l; 2). 5. 2<t<3. Yraasa-
Hue. Tak Kak t=1:(%+%

j G (R |
raercss Npe HaubONbIIEM 3HAYEHUH CYMMEI ) +F+ - T. €. OpH Ham-

1
+~c~), TO HauMeHbIIee 3HAYEHHEe { HOCTH-

MeHBLIIHX 3HAYEHHAX @, b M c¢. AHajornuyHo HauwboJblnee 3HAUYEHHE
t mocTHraercA OpH HaWGOJBIIWX 3HAYeHHAX a4, b u c¢. IV Bapmanr.

1 i

2. 6) y €[0; 36]. 3. 6) [—g; —7]. 4. Ae(1; 2). 5. 4<t<5H. Yrasa-
101 1

Eue, Tak kak t=1: (Z+F+?)' TO HAMMEHBIIIee 3HAYeHHe [ JOCTH-

1 1, 1
raeTcs nNpH HaubonbIIeM 3HAYEHUU CYMMBL ;+?+?, T. €. IPA HaH-
MEHBIIUX 3HAYEHHAX 4, b u c¢. AHajormyHo HamboIbIlee 3HadeHHE i
JOCTUTAaeTCA NpH HauboJbIIMX 3HAYEHHAX a, b | c.
1
K—2. I sapmant. 1. a) 0; 6) 6; 8) 5. 2. a) V5> V3; 6) V0,5> /3.

3. a) 8V/3; 6) —6. 4. a) \f 6) \f ) "\/E . 8. 1) 2\7/7, 6) ﬁ;\@
B) \/52+ 1. 6. 375 kr mo 30 p. u 125 kr mo 50 p. 3a 1 xr. II ma-

puanr. 1. 2) 2,6; 6) 5; 5) 8. 2. ) V6> V5; 6) V1,5 <,/12. 3. a) 5VZ;

6) 9. 4. a) \f 6) \/51_5 #) "\@3‘3. 5. a) \f,s) w;\/‘g, B) \/52_1.

6. 300 kr mo 60 p. m 100 kr nmo 40 p. sa 1 xr. III sapmanr. 1. 8.

2. 8) VB+V3<V2+ VB 8 a) 05— 92% 6) x* - 2x + 2.

2V5 + 5V2 — V70 V21 - V15 + V14 - V10
4. a) 20 ; 6) 2 . 6. 60 xr 20% -noOTO
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u 40 kr 60%-moro cmnasa. IV Bapmamr. 1. 6. 2. V5 + V6 >

2V3 +3V2+ V30
>V3+V7T. 8. a) 10x® — 3; 6) x®+ 6x + 10. 4. a) 12 ;
2V3-2V2+V6 -2
6) 2 . 6. 60 xr 30%-Horo u 40 xr 70%-Horo ciasa.

R——3. I papuanr. 1. a) —10; 14; 6) 0,2; 2; B) 1; 2005. 2. 3(x — 1)(x +%)

2
3. %,=-8p=1.4. - e % =0. 5. 10 yuactauxos. II Bapuanr.

1. a) — 15; 13; 6) 53 2; 5) — 2006; 1. 2. 2(x - Dz +3). 8 x,=2;
g==6. 4. x2+%xk%:0. 5. 12 yuacraukos. III sapmanr. 1. a) —11;
1 1 1
19; ) it B) —1; ~ 2005" 2 na x#—5, x#11. 8. x,=4; p=—2.
4. x*—10x+12= 0.15. 11 yuacrauxos. IV Bapmanmt. 1. a) — 17; 11;
) S e B g

6) T B) —1; 2006° 2. ina x#4, x#13. 3. x,=10; ¢ =— 30.
4. P> +4x—-6=0. 5. 13 YYaCTHUKOB.

K—4. I sapnanr. 1. a) —1; 1; 3,5; 6) —3; 0; 3; 8) —V6; —1; 1; V6.
2.a)1;6)4. 3. 10 km/u u 9 xm/u. 4. 1; 2; 3; 4. 5. —2; 1; 3. II Ba-

puant. 1. a) —2; —1 6) —2; 0; 2; B) — V5; —1; 1; V5. 2. a) —1;

H E;
6) 6. 3. 12 m 10 peraneii B uac. 4. —5; —4; 1; 2. 5. —3; —1; 2.
2
III Bapuamt. 1. a) —9; 0; 9; 6) — 2V2; 2; 2V2; B) — \f; ey %;.
%. 2. a) %; 6) 5. 3. 60 neramei B uac. 4. 2; 3; 4. 5. —2; — 3; 4.
3 V3 V3 3
IV Bapuanr. 1. a) —8; 0; 8; 6) —\/5; V§; 3; B) —gt T g IR
2..8) %; 6) 4. 3. 90 geraneit B wac. 4. 0; 1; 2; 3. 5. —4; 2; 3.

K—5. I sapuanr. 1. a) ®yaknua y6usaer Ha R; 6) dyaxnms BO3pac-
TaeT Ha R. 2. a) PyEKnua BospacTaeT Ha npomesxyTKe (— o0; 0], y6mI-
BaeT Ha npomexyrtie [0; + c0), mapbonsmero suavenus 0 GYHKROUA g0-
craraeT B Touke x =0; 6) Qyuxnusa yGhiBaeT Ha npoMeskyTKe (—00; —2],
BO3pacTaeT Ha NDOMEXYTKe [— 2; + 00), HaMMeHbIIero sHauyeHHS — 1
(yHKIMA mocTHraeT B Touke x =— 2. 8. k=2; [=— 3. 4. y <0 npm
x€(1; 5). 5. 10 crankos B mens. Il Bapmanr. 1. a) Oyaxnus BO3pac-
raer Ha R; 0) dynxnusa y6rsaer Ha R. 2. a) ®yEKnmaA BoapacTaeT Ha
npomesxyTie (— o0; 0], y6eiBaer Ha mpoMeskyTke [0; + ©0), HanGonbme-
ro sHavenus 0 QpyHKOUA pocTHraer B Touke x = 0; 6) dyHKIHA yOLIBa-
eT Ha mpomexxyTke (— °0; 1], Bospacraer Ha nmpomexyTke [1; + o), Hau-
MeHBIIero 3HayeHHda — 4 QyHKOHA XocTHraeT B Touke x=1. 3. k= — 2;
[=5.4.y>0 opu x€(1; 3). 5. 60 xm/q. III Bapuant. 3. t=2. 4. 14 ra
B feHb. IV Bapmant. 3. ¢t =3. 4. 80 xm/4.
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K—86. I sapuanr. 1. (1; — 3); (—3; 1). 2. a) (4; 5); 6) (1; 3); (6; 8).
3. k=-3,1=22, b=-—13, ¢c=46. 4. 6 cm u 8 cm. 5. (3; — 4);
(—4; 3); (—3; 4); (4; — 3). II papmanr. 1. (1; — 3); (3; — 1).
2.a)(4; 7);6)(1;0);(—2; —8). 8. k=—38,[=—8,b=T7,¢c=16. 4. 5 cm u
12 em. 5. (5; —2); (—2; 5); (—5; 2); (2; —5). III BapuanT. 1. (—4; —2);
(—1; 7. 2. a) (—2; 2); 6) (—1; 5); (2; —1). 3. a) IIpu a = 4; 6) upu
a*4. 4. 30 cm u 9 cm. 5. (3,5; 0,25). IV Bapmant. 1. (6; 2);
(—16; —42). 2. a) (—2; 1); 6) (—2; —1); (1; 5). 3. a) Ilpr b=10;
6) mpu b= 10. 4. 12 cm u 30 cm. 5. (0; 2).

K—7. I BapumanT. 2. 1. 3. (0,8; —0,4); (2; 3). 4. —2; 1. 5. 3 xM/q.
6. 5. II sapuanr. 2. — 2. 3. (2; 3); (10,5; —14). 4. —3; 1. 5. 3 Km/u.
6. 6. III sapuanr. 2. 6. 3. (—1; —2); (—25; 10). 4. —1; 2. 5. 4 xm/u
unz 2 kM/q. 6. 7. IV sapmanr, 2. 8. 8. (—1; 2); (—25; —10). 4. — 1;
3. 5. 3 km/u wam 2 km/4. 6. 8.





OrnasneHue

IIpegmenoBHe . . . . . . . . . . e e e

Pazpen 1. Marepuansl 118 MOATOTOBKH K CAMOCTOSTEIbLHBIM pa-
OOTAM = : 5 <o % 5 3 %3 % 5 % £ 4 sifm »n o o o o o

1. Yucnosrie HepaBeHCTBA. UHCIOBBIE TPOMEXYTKH . . . .
2. Qysxnua. I'padpux Gysxoums . . . . . . . . . . .
3. KpagparHbIil KOpeHB HW3 yHena . . . . . . . . -
4. IIpeobpasoBaHue BHIPA’KEHHI, COAEPIKAIIUX Knanpa'rnme
KODHME o 5 o o o e o w85 i & & @ @ 9% God % & %
5. KBagpaTHBIH TpeX4leH . . . . . . . . . . . .
6. KBajpaTHble ypaBHeHHA . . . Sl 8 @ B
7. Pemenne 3a/a4 OpH ITOMOIH xBa.z[paTme ypa.BHeHHﬁ T
8. PanuonanpHEle ypaBHeHHA . . . . « w
9. Pemenve 3ajau OpH IOMOIIH paunoua.nbnmx ypasneﬂnn
10. 3amena HeM3BECTHOIO IPH pEUIEHWH PAIMOHAJBLHBIX YDAB-
Hennﬁ................_..
11%. JlemrMMOCTs MHOTOYJIEHOB . . . TR
12%, JluneliHEle YpaBHEHHS C napame'rpom i R S R -
13*. KpagparHele ypaBHeHHs ¢ mapaMeTpoM . . . . .
14. VpaBHeHHA, comepiKallHe MONYIM . . . . . . . . .
15. JIlvmefiHAA QYHKOMA . . . . . . . .« « « .+ + . .
16*. @yskoum y=x|, y=[x], y={x} . . . . . . . . .
17. Kpagparuusas QYHKOHA . . . . . . . . . . . .

k
18*.<I)ynnnaﬂy=x_x0+yo. i & o ose ¥ s W o ¥ @ & &

19*. Ypasrenus, cojepammue MoAylu (OPOZOKeHHE) . . . .
20%, I'pabuxn GYyHEKOWH, COmEPMKAINMX MOAVIH . . . . . . .
21. Cucrembl ypasHeHHH NepBoil u BTOPOH CcTemeHM . . . . .
22. CucreMBI YpaBHEHWH BTOpOH cTemeHEm . . . . . .
23. CucreMBl palMOHAJNBHEIX ypaBHEHMN . . . . . . . . .
24%, CucTeMbl IMHEHHEIX YDABHEHWH C mapaMeTpoM . . . . .
25. PemeHne 3a1a4 IpPH TOMOIM CHCTEM ypaBHeHHﬁ § 5 % &
26%. PemieHve ypaBHEHMiH B IeJbIX 4MCIAX . . . -
27. T'paduyeckmii cmocob pemeHHs YpaBHEHHH ¥ CHCTeM ypan-
HeHHI . . . . ¥ W OF R woes ¥
28%, I'paduuecknit cuocoﬁ pemexmﬂ 3a,uat{ C IapaMeTpoM .

Pazpexn II. Camoci-on'remme paGorer . . . . . . . . . .

Paazpmen III. KonTponensie paGorsr . . . ¥ ¥ % W W R %
OTBeTH M YKa3aHHA K KOHTDOJLHEIM paﬁo'raM TR SO ¥
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YuyebHOE H3JaHHE

Cepua «MI'V — wrone»

Horanmos Muxaun KoucTaHTHHOBHY
IMMesxkun Anexcasap Baagumuposnd

AJITEBPA

JIMpaKTHYECKHEe MATEPHAJBI
8 kaacc

Vue6HOEe mocoGme s 0bmeo6pasoBaTeNbHBIX OpPraHH3ANMA

IleHTp ecTeCTBeHHO-MATEMATHUECKOro 00pazoBaHMA
Pemaxknua mateMaTHKd H HHODODMATHKH

3as. pemaxnueit T. A. Bypmucmposa

Pepakroput T. I'. Boiirokosa, O. B. ITramonosa

Munagmmuii pepaxktop H. B. Hozosuyuna

Xynoxunk O. I[1. Bozomonoea

XynosxecrsenHsiii pegaxtop O. II. Bozomorosa
Komnelorepraa rpadura K. B. Conronenko

Texanueckue penaxrtopul I'. B. Cybowesa, H. H. Baxanosea
Koppexropst JI. C. Baiimman, O. B. Kpynenko
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953000. Man. maum. Cepma MW Ne 05824 or 12.09.01. IlopgnmcaHo B mevaTh
19.07.16. dopmar 60x901/;;. Bymara Tunorpapcxas. I'apaurypa llIkonbHaA.
Tleuars odcernas. Yu.-msm. a. 5,50. Hon. tupax 3000 sxa. 3akasz Ne 49347.
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127521, Mocksa, 3-it mpoean MapeuHo#l pomm, 41.

Ornegararo no saxasy AQ «ITonurpadTpeiizns B punnane «Cmonenckmii
nonaurpadpuaecknii komouaar» OAO «HManarenscTBo «Bricmaa mKoJa».
214020, r. Cmonenck, yn. CMonssHHHOBA, 1.

Ten.: +7 (4812) 31-11-96. ®axec: +7 (4812) 31-31-70
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