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АНОТУВАННЯ ДОКУМЕНТIВ

Поняття про анотацію, їхнi функції, види

Суть i призначення анотацій
За формулюванням, наданим у ДСТУ 2394-94, анотація це «стислий коментар чи пояснення щодо документа чи його змісту, а iнодi навіть його короткий опис, що додається, як правило, у вигляді примітки після бiблiографiчного опису документа”. Проте більш вдалим є визначення анотації з термiнологiчного словника iз бiблiографознавства та соціальної інформатики”, згідно з яким анотація — коротка характеристика документа з погляду його змісту, призначення, форми та інших особливостей. Анотація містить узагальнену характеристику первинного документа, вона не переказує його зміст, на вiдмiну від реферата, а розкриває тематику твору, його читацьку адресу, iншi ознаки, якi можуть цікавити користувачів. Бiльшiсть анотацій дають оцінку первинному документу, вказують на його значення, мiсце серед iнших. Складання анотацiй, мабуть, найбільш творчий i суб’єктивний процес з усіх процесів аналiтико-синтетичної обробки документiв, вiн найменше формалiзований i тому вимагає вiд анотатора найвищого професiоналiзму.

Ознаки, за якими характеризується документ в анотацiї, називаються iнформацiйними елементами. Зазвичай це вiдомостi про автора, тематику твору, територiальнi й хронологiчнi межi, про структуру, форму i призначення, мову, стиль, полiграфiчне оформлення, наявнiсть таблиць, графiкiв, iнших додаткiв тощо. Вiдбiр iнформацiйних елементiв здiйснюється вiдповiдно до характеру первинного документа, а також вiдповiдно до конкретного призначення анотації Залежно вiд призначення рiзниться змiст, характер викладу вiдомостей, їхнiй обсяг в анотацiях. Тому не можна переймати анотацiї з одних джерел для використання в iнших.
Функцiї анотацiй. Вимоги до анотацiй

Функціє анотацiй остаточно не визначенi й не сформульованi, але бiльшiсть фахiвцiв вважають, що для них характерне виконання загальних функцiй бiблiографiчної iнформацiї, а саме: пошукової, комунiкативної, оцiнної. Пошукова функцiя здiйснюється при визначеннi мiсцезнаходження документа, певнi ознаки якого вiдомi користувачевi. Суть комунiкативної функцй полягає в повiдомленнi користувача про iснування невiдомих йому документiв, змiст яких вiдповiдає його iнформацiйним потребам. Обидвi зазначенi функцiї реалiзуються насамперед через наявнiсть в анотованому бiблiографiчному записi бiблiографiчного опису, але наявнiсть анотацiї суттєво пiдвищує пошуковi та комунiкативнi властивостi запису.
Оцiнна функцiя властива саме анотацій, вона проявляється в наявності позитивної чи негативної оцінки документа, рекомендацiї його певнiй категорiї користувачів. В основi анотацiї, складеної на високому професiйному рiвнi, завжди лежить оцінка твору. Об’єктивний аналіз первинного документа, що здійснюється в процесі анотування, вимагає від анотатора виявлення позитивних властивостей i недолiкiв цього документа. Оцiннi елементи iнодi е в текстi анотацiї, але не завжди. Часто оцiнка проявляється вже у виборі документів для анотування. Наявність оцiнної iнформацiї в анотацiї сприяє прийняттю користувачем безпомильного рішення щодо необхiдностi звертання до первинного документа.

Щоб функції анотацiй максимально реалiзувалися, вони мають задовольняти певнi вимоги, найважливiшi серед яких змiстовнiсть і доступнiсть. Змiстовнiсть передбачає повноту передачi змiсту документа, тобто вичерпний перелiк розглянутих у ньому питань та особливостей їхнього розгляду і викладу. Разом з тим в анотацiї не слiд повторювати вiдомостей, що мiстяться в назвi документа й iнших елементах бiблiографiчного опису. Змiстовнiсть анотацiї невiддiльна вiд її об’єктивчостi. Анотацiя має точно передавати тематику твору й позiiцiю автора, а не думку анотатора. У разi принципових неузгоджень мiж автором твору й анотатором в анотацiї подають спецiальне застереження.

Вимога достутiмостi задовольняється завдяки чiткостi та логiчностi викладу вiдомостей, використанню загальноприйнятої сучасної термiнологiї, простотi й зрозумiлостi мови анотацiй.

Анотацiя мае бути лаконiчною, конкретною, в нiй слiд зазначити необхiднi факти, iмена, дати. Обсяг анотацiй встановлюеться залежно вiд iхнього типу призначення.

Вимогу iндикативностi розумiють як вiдповiднiсть тексту анотацiї потребам її конкретного призначення i характеру первинного документа. Вирiшальне значення має мета складання анотацiї, характеристики того посiбника, у якому її буде вмiщено. Так, складаючи анотації: для бiблiографiчного покажчика з певної теми, доцільно зосередитися на змiстi творiв, для персонального — на їхньому мiсцi в творчості автора, iсторiї створення. У видавничих анотацiях, якi мають насамперед рекламну мету, характеризують не тiльки змiст творiв, а й видання, тому вони мiстять вiдомостi про iлюстративнi матерiали, науково-довiдковий апарат і т. iн.

 Класифiкацiя анотацiй

Розмаїття мети складання анотацiй, рiзноманiтнiсть ІПС, у яких вони використовуються, а звiдси й iндикативнiсть анотацiй потребують їхньої класифiкацiї. Розробка класифікації анотацій має велике теоретичне i практичне значення, оскільки сприяє глибокому пізнанню суті анотування, опрацюванню його методики, унiфiкацiї окремих процесів. На сьогоднi не- мае единої класифiкацiї анотацiй. Фахiвцi в галузi бiблiографi, iнформатики, лiнгвiстики, книгознавства пропонують рiзнi пiдходи до визначення ознак такої класифікації і  поділяють анотації на довiдковi та рекомендацiйнi.

Довiдкова анотацiя перш за все уточнює назву документа, вона може подавати додатковi вiдомостi про автора, а також про форму, жанр, призначення та iншi особливостi твору, яких немає в бiблiографiчному описі. Такi анотацiї максимально короткi, не подають розгорнутої характеристики первинного документа, їм властивi здебільшого пошукова та комунікативна функції.
Рекомендацiйна анотацiя подає не лише характеристику, а й оцiнку твору. Її завдання — пропагувати i рекламувати кращi твори, тому її складають так, щоб зацiкавити, привернути увагу до документа, сприяти його прочитанню. Такi анотацiї, як правило, мають дидактичну спрямованiсть можуть мiстити педагогiчнi елементи: рiзноманiтнi методичнi рекомендації, поради й т. iн. Зрозуміло, що оцiнна функцiя властива таким анотацiям бiльшою мiрою, нiж довiдковим. Обсяг рекомендацiйних анотацiй бiльший вiд обсягу довiдкових. Ось, наприклад, таку анотацiю складено до пiдручника всесвiтньої iсторi для вищих навчальних закладів.
За способом характеристики первинних документiв розрiзняють загальнi та аналiтичнi анотацii. Загальна анотацiя характеризує документ у цiлому, аналiтична — тiльки його частину (роздiл, главу, параграф й т. iн.) або весь документ у певному аспектi.

За глибиною розгортання iнформацiї анотації подiляють на розширені та реферативні. Розширена анотація, крім власне характеристики твору, подає й iнщi вiдомостi, наприклад, з iсторiї його створення, з літературної критики, про його зарубiжнi публiкації, переклади, вiдгук серед читачiв, iсторико-бiблiографiчнi й текстологiчнi особливості.
Реферативну анотацію можна розглядати як проміжну ланку між анотацією і рефератом. Вона подає лише головні положення змісту документа, висновки автора або переказ окремих аспектів змісту.

За формою анотації бувають традиційними й телеграфними. Традицiйнi мають вигляд звичайного текстового повідомлення, приклади саме таких анотацій наведені вище. Телеграфні анотації мають вигляд формалізованого тексту, зовні схожого на телеграфне повідомлення. Наприклад, телеграфна анотація на книгу “Сталеві монокристали” має такий вигляд:

Методи одержання монокристалів нікелевих суперсплавiв. Вплив попередньої високотемпературної обробки сплавів на структури властивості одержаних монокристалів. Вивчення спрямованої кристалiзацiї аустенітових сталей.

Залежно вiд кiлькостi документiв, що анотуються, анотації поділяються на монографiчнi і зведені (або групові). Монографiчна анотацiя характеризує один документ, а зведена чи групова — кiлька документiв. Груповi анотацiї можуть характеризувати окремi самостiйнi документи одного автора або близькi за тематикою чи iншими ознаками документи; вони можуть характеризувати кiлька творiв, об’єднаних в одному виданні (тематичний збірник); можуть характеризувати певний твір і подавати вiдомостi про iншi твори, що пов’язані з анотованим тематикою, жанром, автором або іншими ознаками. Групова анотація дає змогу більш раціонально, без повторень показати спiльнi риси й особливості. первинних документів.

За рiвнем використання засобiв автоматизацiї анотації подiляють на iнтелектуальнi, тобто складенi людиною, і формалiзованi — складенi з використанням комп’ютерної технiки.

Крiм того, анотації подiляють на авторські й неавторські. Першi складають автори первинних документiв, другi — iншi особи.
Iнодi, типізуючи анотації, звертають увагу на те, якi установи, для кого, з якою метою анотують документи, потiм визначають, наприклад, видавничі, книготорговельні анотацii.

Важливо усвідомлювати, що на практиці окремо взята анотацiя має ознаки, властиві різним її типам. Тому, наприклад, довiдкова анотацiя одночасно може бути й загальною, i традицiйною, i монографiчною, й iнтелектуальною, i неавторською. До того ж на практиці не завжди просто чiтко визначити тип конкретно анотацiї, оскiльки iснують рiзноманiтнi промiжнi форми. Iнодi елементи, характерні, скажiмо, для довiдкової анотацiї, можуть бути i в рекомендацiйнiй.

РЕФЕРУВАННЯ ДОКУМЕНТIВ

Реферат: поняття, призначення, функції
Суть i функції реферату

Результатом реферування документів є вторинні документи реферати.

Реферат — це стислий виклад змісту первинного наукового документа з основними фактичними відомостями та висновками i без iнтерпретацiї чи критики. При реферуваннi здійснюється мiкрозгортання iнформації, i тому реферат бiльш повно розкриває зміст першоджерела, ніж iншi продукти аналiтико-синтетичної обробки документів.

Ознайомлення з рефератами дає змогу оперативно одержати коротку iнформацiю про змiст первинних документiв i завдяки цьому максимально правильно вирiшити питання про необхiднiсть використання їх. Iнколи таке ознайомлення навiть замiнює вивчення першоджерела, що особливо важливо, коли воно з якихось причин недоступне. Реферати також використовуються при формуваннi бiблiографiчних i фактографiчних пошукових масивiв традиційних i автоматизованих ІПС.

Реферати часто розглядають як моделi первинних документiв, оскiльки вони не тiльки передають змiст, а й зберiгають читацьку спрямованiсть документа, який реферується.

Наприклад, реферат на опис винаходу якогось обладнання i реферат на методичний посiбник про технологiю використання цього ж обладнання обов’язково вiдрiзняються, вiдображаючи вiдповiдне читацьке i цiльове призначення. Проте слiд ураховувати, що читацька адреса реферата може бути ширшою, нiж першоджерела, оскiльки з ним може знайомитися бiльш широке коло користувачiв, хоча первиннi документи i не є релевантними їхнiм запитам. З iншого боку, реферат може задовольнити потреби користувача, який має бiльш вузькi запити. До того ж реферати задовольняють потреби iндивiдуальних користувачiв i рiзноманiтних iнформацiйних служб — органiв НТІ, спецiальних бiблiотек, патентних служб i т. iн.

Основною сферою складання рефератiв виступає науковотехнiчна iнформацiя. Саме органами  НТІ, рiзних рiвнiв створюються автоматизованi ІПС i традицiйнi картотеки, якi мiстять реферати, публiкуються реферативнi видання тощо. Особливо важливу роль вiдiграють реферативнi журнали. Тут публікується велика кiлькiсть рефератiв вiтчизняних i зарубiжних первинних документiв певноi тематики.

При використаннi рефератiв реалiзуеться цiла низка рiзноманiтних функцiй. Основними функцiями реферата вважаються так: iнформацiйна, iндiкативна, пошукова, адресна, довідкова, науково-комунiкатiiвна, сигнальна, прогностична i функцiя індексування. Зрозумiла суть iнфорацiйної функцi — реферат мiстить цiлiсну, узагальнену iнформацiю про змiст первинного документа. Суть iндикативної функцiї полягає в тому, що реферат дає користувачам iнформацiю про невiдомi, але релевантнi їхнiм запитам документи, вказує на їхнє існування, характеризує певнi їхнi ознаки. Оскільки реферат с моделлю первинного документа, його можна розглядати як пошуковий образ цього документа i здiйснювати бiблiографiчний пошук, тобто реферату притаманна пошукова функцiя. З пошуковою пов’язана адресна функцiя, яка виконується завдяки наявностi в рефератi бiблiографiчного опису. Реферат мiстить конкретнi фактичнi вiдомостi, тому за його допомогою можна одержати потрiбну довiдку. Так реалізується довiдкова функцiя. Ознайомлення з рефератами з певної галузi знання, проблеми може допомогти одержати вiдомостi про результати наукових дослiджень, винаходи, про проблеми, над якими працюють ученi, тощо, і це становить суть науково-комунiкативної функцiї. Сигнальна функцiя реалiзується, коли реферат повiдомляє про публiкацiю або надходження до фонду нових документiв. Здійснивши аналiз за допомогою рефератiв змiсту основного потоку документiв з певної. галузi науки або галузi практнчної дiяльностi, можна прогнозувати їхнiй подальший розвиток, виникнення нових проблем, напрямiв дослiджень тощо, тобто реферати виконують прогностичну функцiю. У ходi координатного індексування, як правило, ключові слова вибираються не з тексту первинного документа, а з тексту реферата, що дає змогу значно скоротити час i зусилля при iндексуваннi. На основi рефератiв можна здійснювати систематизацію i предметизацiю документiв, але на практицi це застосовується доволі рідко.

Щоб повноцінно виконувати зазначені функції, реферат має вiдповiдати певним вимогам, зокрема: повнота, об’єктивнiсть, змiстовнiсть, стислiсть, зрозумiлiсть. Це передбачає, що реферат має повно відобразити зміст документа, передати позицію його автора, однак, вiн має бути лаконічним, не подавати зайво iнформацiї, загальновідомих положень, має бути зрозумілою логіка викладу матерiалу автором, до того ж мова тексту реферата має бути доступною користувачам, “читабельною”.

Класифiкацiя рефератiв

Проблему класифікації рефератів вирішити однозначно досить складно у зв’язку з рiзноманiтнiстю їхнiх функціональних властивостей, особливостей їхнього створення i використання, характером i тематикою первинних документів. Тому існує велика кiлькiсть класифiкацiй рефератiв, що ґрунтуються на різних типоутворювальних ознаках. Найбiльш вiдомими і поширеними є класифiкацiя, яка склалася в практицi органiв науково-техпiчної iнформацiї, а також класифiкацiя, розроблена санкт-петербурзькими вченими-iнформатиками. Обидвi класифiкацi мають багато спiльного, оскiльки базуються на найважливіших ознаках документiв. Виходячи з цих класифiкацiй, основними видами рефератів можна вважати тi, якi розглядаються нижче.

За глибиною розкриття змiсту реферати поділяють  на інформативні та iндикативнi.- Інформативний реферат може виконувати весь комплекс властивих рефератам функцій, оскiльки вiн максимально повно розкриває змiст первинного документа. У такому рефератi здебільшого наводять вiдомостi про предмет дослiдження і мету роботи, про методи, умови й основні результати дослідження подають пропозиції автора щодо застосування результатiв дослiдження, основні характеристики розглянутих технологiчних процесiв, технiчних виробiв; ознайомлюють з новою iнформацiєю про вiдомi явища, предмети тощо. Прикладом такого реферата можна вважати реферат на статтю про знезаражування та очищення питної води портативними автономними водоочисниками комбiнованої дії.
Портативні автономні водоочисники (ПАВ) призначені для доочищення водопровідної води в умовах відсутності централізованого питного водопостачання. Набули поширення десятки типів ПАВ різних конструкцій — індивідуальних, індивідуально-групових i групових (1, II, III). до води постійного споживання, яку одержують за допомогою ПАВ класу 11, ставляться вельми жорсткі вимоги, що за деякими показниками перевищують чинний стандарт на питну воду з додатковими вимогами щодо мiкробiологiчного контролю (загальна мiсткiсть бактерiофагів, вiрусів), хімічної нешкідливості компонентів води. ПАВ рiзних класiв поєднує загальний принцип дiї: гарантоване мікробне знезаражування води; достатнє для досягнення безпечного рівня очищення води від надміру дизенфектантiв і хімічних домішок. У найзагальнішому вигляді цей принцип виражається схемою передочищення — знезаражування — сорбцiйне очищення. Ефективність комбінованого принципу знезаражування й чищення питної води підтверджується високими функціональними показниками ПАВ. Розроблено водоочисники для підготовки доброякісної питної води: “Родник” — ПАВ класу 111 для роботи в екстремальних умовах; “Фильтр” — ПАВ класу 11 для роботи в польових умовах i створення запасу води; “Байкал” — ПАВ класу 1 для сімейного водозабезпечення)

Головне завдання індикативного реферату звернути увагу користувача iнформацiї на певний документ i допомогти прийняти рішення про необхiднiсть звертатися до нього. Тому такий реферат містить лише вiдомостi про головнi аспекти змiсту первинного документа. Ту немає детальної фактографічної iнформацiї, практичних i теоретичних результатів, висновкiв. Індикативні реферати складають здебільшого на документи великого обсягу, наприклад, на монографiї, звiти про науково-дослiднi роботи й т. iн. Тож iндикативний реферат на книгу «Електрона бiблiотека» може бути таким:

Програмний комплекс «Електрона бібліотека» є довiдково-iнформацiйною системою, яка надає можливість ведення каталогів бiблiотеки, ознайомлення й відображення змісту книг, що зберігаються в електронній формі.

Деякi фахiвцi видiляють ще аспектнi реферати або реферати-резюме. Їх складають на основi переробки iнформації, що стосується не первинного документа загалом, а лише кількох або навіть одного змістового аспекту, який є інтересним для певної групи користувачів.

За кількістю охоплених джерел реферати можуть бути монографiчнi (одноджерельнi) і зведенi (багатоджерельнi, оглядовi). Монографiчним є реферат, у якому міститься згорнута iнформацiя з одного первинного документа. Зведений (багатоджерельний, оглядовяй) реферт мiстить iнформацiю з кiлькох первинних документів, присвячених одній темi.

За призначенням реферати можна подiлити на загальнi (унiверсальнi) та цiльовi (спецiалiзованi). Загальний реферат призначений для використання широким колом користувачів. Такий реферат орієнтує на задоволення не конкретного iнформацiйного запиту, а iнформацiйних потреб з певно галузі науки, практичної дiяльностi. Цiльовi реферати складають для задоволення конкретних iнформацiйних запитiв, вони мають чітку читацьку адресу.

Залежно вiд методу викладу матерiалу реферати поділяють на реферати-екстракти i перефразовані (iнтерпретивні). Першi складено із запозичених з тексту першоджерела речень, а другі — це текст, який референт написав самостійно шляхом перефразування і скорочення тексту першоджерела.

За формою розрізняють текстовi i бланковi реферати. Абсолютна бiльшiсть рефератiв мають текстову форму, тобто це зв’язний текст, до якого можуть входити iлюстрацiї, таблицi, графiки, формули. Бланкові поширилися завдяки виникненню формалізованих методик складання рефератів. Вони можуть бути анкетними, табличними, телеграфного стилю. Анкетний реферат — це вiдповiдi на заздалегідь сформульовані запитання. Якщо запитання стосуються кількох об’єктів, а вiдповiдi розмiщено у вiдповiдних колонках (графах) таблиць, реферат називають табличним. Реферати телеграфного стилю — це коротке повідомлення про зміст документа, яке схоже на текст телеграми.

Крім того, реферати розрізняють за обсягом (короткий i розширений), за укладачем (авторський і неавторський — референтський), за використанням засобів автоматизацій (ручний — підготовлений людиною) i автоматичний (з використанням ЕОМ)).

Мiж усіма розглянутими видами рефератів існують рiзноманiтнi зв’язки. На практицi навiть не завжди просто визначити вид деяких конкретних рефератiв. Зрозумiло, що реферати можуть мати вiдмiнностi, зумовлені особливостями вiдповiдних первинних документів: їхнiм цільовим призначенням, характером iнформацiї, обсягом, структурними i текстовими ознаками тощо. Може мати значення i та обставина, опубліковано документ, чи нi.

Питання класифiкацiї рефератiв, визначення їхнiх типологічних ознак має важливе значення для практики. Цi вiдомостi вiдiграють велику роль у вiдборi матерiалiв для реферування, в органiзацiї дiяльностi референтських служб, у розподiлi обов’язків мiж ними, у визначенні ряду документiв для реферування в національних органах iнформацiї. Чiтке визначення видiв рефератiв необхiдне для референтів і редакторiв, для укладачiв iнструкцiй з реферування, для iндексаторiв і розробників алгоритмів автоматизованого реферування та індексування текстів тощо.

Як складається реферат і анотація

Текст

A classroom demonstration 'of automobile stopping distances
By Robert D. Grimm
One almost universal complaint of high school students as well as college undergraduates is that physics course material is often ir​relevant. Recognizing this problem, we need to identify things that are important Jo students and that are explained by physics concepts. One area that comes to mind almost immediately is the motion of automobiles. High school students are especially preoccupied with cars since they are at the age when they are beginning to drive. Here's a question on automobiles that can teach some physics.
Consider two cars, a 1500-lb economy model and a 3000-lb gas-guzzler both moving with the same velocity. Which car will stop first if both drivers lock up the wheels at the same instant?
After the students make predictions, open a driver's manual to the page where the stopping distances are listed according to the initial velocity of the car. The figures in such tables are based on smooth stops, without the wheels being locked and skidded. Note that the data are independent of type of car. This lack of depen​dence on mass would also be true with locked wheels.
If the coefficient of friction is the same for two cars on the same surface (usually a good approximation), then the friction force is nmg and the deceleration is ng, independent of mass. Two cars of different masses will stop in the same distance. This idea is not always obvious to students and is also an idea that has not received a great deal of attention as a classroom demonstration.
One rather simple demonstration of this concept is shown schematically in Fig. 1. The two ramps may be constructed from pieces of wood or whatever materials are available.
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Fig. 1. The experimental set-up with two bathroom tiles loaded on the cart.
For the first trial one bathroom tile is placed on the top of the cart, smooth side down. The loaded cart is then released and travels down the ramp until it collides with the end of the shorter ramp.
At this time the tile slides off the cart and skids to a stop just as our economy car would in the "real life" example. If the ramps are built in such a way that the angles of inclination are the same, and the separation distance d is equal to the height, of the car, the tile will slide onto the second ramp with very little interference.
A second run is now made with two tiles. Place the tiles on the cart with rough surfaces facing each other so they act as one body. These represent the gas-guzzler car in our example. If the experi​ment is done carefully, it will be seen that both cars stop in the same distance.
In both trials visibility of the stopping position can be increased by putting a flag in the center of the tile and recording where the flag stops on the lower ramp with a second marker. 
For the velocity of the car to be the same for both trials, the relational kinetic energy of the wheels must be negligible compared to the total kinetic energy of the cart. A fairly massive cart with light wheels is therefore suggested. A number of scientific supply houses have carts that closely approximate this requirement.
(From: "The Physics Teacher", RY., No. 11, 1978)
Переклад
Демонстрация тормозного пути автомобиля на уроках физики

Гримм Р.Д.

От студентов высшей школы и выпускников колледжей поступает, в основном, однотипная жалоба на то, что материал курса физики не находит применения в жизни. Сознавая эту проблему, мы должны выделить те явления; которые одновременно являются и важными для студентов и объяснимыми с точки зрения физических понятий. Один пример приходит на ум почти сразу - это движение автомобилей. Учащиеся старших классов средней школы особенно интересуются автомобилями, ибо в этом возрасте они начинают водить машину. Вот задача об автомобилях, которая позволяет несколько углубить знания по физике. Рассмотрим два автомобиля - экономичную модель весом в 700 кг и «пожиратель бензина» весом в 1200 кг - движущиеся с одинаковыми скоростями. Какой автомобиль остановится раньше, если оба водителя затормозят одновременно?
После того как студенты выскажут свои предположения, откройте «Руководство по вождению автомобиля» на странице, где указаны различные тормозные пути в зависимости от начальной скорости автомобиля. Данные в этой таблице приведены для равномерного торможения, когда колеса не заклинены и нет проскальзывания. Заметьте, что эти данные не зависят от типа автомобиля. Эта независимость от массы действительна и в случае заклиненных колес.
Если на одинаковых поверхностях коэффициент трения для обоих автомобилей один и тот же (а это приблизительно так), то сила трения будет равна цт§, а ускорение, направленное против скорости, равно ц.& т.е. не зависит от массы. Два автомобиля с разными массами остановятся на одинаковом расстоянии. Этот факт не всегда очевиден для учащихся, а в практике преподавания не уделялось достаточного внимания его демонстрации.
Один из простых опытов, демонстрирующих это явление, схематически показан на рис. 1. Указанные два ската могут быть сделаны из дерева или других доступных материалов.
В первом опыте на поверхность тележки гладкой стороной вниз помещается кафельная плитка. Затем нагруженную тележку отпускают, и она катится вниз до тех пор, пока не ударится о край более короткого ската. В этот момент плитка соскользнет с тележки и заскользит вниз, пока не остановится, подобно маленькому «экономичному» автомобилю в нашем примере из реальной жизни. Если скаты построены так, что имеют одинаковый угол наклона, а высота меньшего ската d. равна высоте тележки, то плитка соскользнет на вторую плоскость почти без помех. 
Второй опыт производится теперь с двумя плитками. Поместите плитки на тележку шершавыми поверхностями друг к другу таким образом, чтобы они действовали как единое физическое тело. Они будут представлять тяжелый автомобиль в нашем примере. Если эксперимент провёден правильно, то будет видно, что оба автомобиля остановятся на одинаковом расстоянии.
Чтобы место остановки в обоих опытах было лучше видно, следует отметить одним флажком середину плитки, а другим - место остановки па нижней плоскости.
Для того чтобы скорость автомобиля в обоих опытах была одинаковой, кинетическая энергия вращения колес должна быть пренебрежимо малой по сравнению со всей кинетической энергией тележки. Поэтому лучше всего подойдет массивная тележка с легкими колесами. Такие тележки имеются в фондах многих учебных коллекторов.
Приклад реферату
Демонстрация тормозного пути автомобиля на уроках физики. Grimm R.D. A classroom demonstration оf automobile stopping distances. "The Physics Teacher", N.Y., 1978, No. 11, иji.  (англ.).
Материал курса физики должен отвечать практическим интересам обучаемых. Например, учащимся в том возрасте, когда они начинают водить машину, можно предложить задачу: «Два автомобиля весом в 700 кг и 1200 кг движутся с одинаковой скоростью. Какой автомобиль остановится раньше, если оба водителя затормозят одновременно?». Предлагается ознакомиться с руководством по вождению автомобиля и с данными о длине тормозного пути в зависимости от начальной скорости. Указывается, что, поскольку при одинаковом коэффициенте трения сила трения равна цт§, а ускорение, направленное против скорости, равно ц.§, оба автомобиля остановятся одновременно. Для наглядности проводится следующий опыт: с помощью устройства из двух скатов с одинаковым углом наклона и спускаемой тележкой, на которую  в первом опыте кладется одна, а во втором - две кафельные плитки, имитируются легкий и тяжелый автомобили (см. рис. 1). При ударе о край короткого ската плитки соскользнут с тележки и будут скользить вниз, пока не остановятся. Из опыта видно, что оба автомобиля пройдут одинаковый тормозной путь.
 На английском языке,                                       ч
Grimm R.D. A classroom demonstration of automobile stopping distances. "The Physics Teacher", N.Y., 1978, No. 11.
Recognizing that physics course material is often irrelevant, it is necessary to identify physical concepts with things that are important to students. An example of the stopping distances of two cars with different masses can teach some physics. It is shown that if the co​efficient of friction is the same for the two cars on the same sur​face, then the friction force is jimg and the deceleration is jig, in​dependent of mass. Thus the two cars will stop at the same dis​tance.
A simple demonstration of this concept is set up with two ramps with the same angles of inclination and a cart with one and then two bathroom tiles (see Fig. 1). It will be seen that the two tiles will skid to a stop in the same distance. The same will be true for the imitated cars. !
ПРИМЕРЫ АННОТАЦИИ.     На русском языке
Демонстрация тормозного пути автомобиля на уроках физики. Grimm R.D. A classroom demonstration оf automobile stopping distances. "The Physics Teacher", N.Y., 1978, No. 11, иji.  (англ.).
Рассматривается проблема отбора учебного материала, адекватного практическим интересам учащихся старших классов средней школы при изучении физики. Описывается простой опыт, демонстрирующий независимость тормозного пути тел от их массы при условии одинаковой начальной скорости движения на одинаковой поверхности при одном и том же коэффициенте трения.
Grimm R.D. A classroom demonstration оf automobile stopping distances. "The Physics Teacher", N.Y., 1978, No. 11.
The choice of facts that can teach some physics and are at the same time important to high school students is discussed. A simple classroom demonstration showing the lack of dependence of stopping distances on mass provided the initial velocity and the coefficients of friction are the same for bodies in motion on the same surface is made.
ТЕКСТИ ДЛЯ РЕФЕРУВАННЯ І АНОТУВАННЯ
ТЕКСТ 1

THE TEACHING OF ARITHMETIC IN ENGLAND FROM 1550 UNTlL 1800 AS INFLUENCED BY SOCIAL CHANGE
By James King Bidwell
In 1542 there appeared in London a book 'by Robert Recorde entitled "The Grounde of artes: Teaching the worke and practice of Arithmetike, both in whole numbers and Fractions, after a more easyer and exacter form than any like hath hitherto been sette forthe". This publication was the first significant arithmetic book printed in English. Its printing marked the beginning of the dissemi​nation in England of arithmetic techniques that we today would con​sider typical in our elementary schools. In the middle of the six​teenth century, however, these techniques were not widely known and were not taught in the vernacular English 'in the formal gram​mar schools.
The Sixteenth Century
The mathematics taught at that time was considered a part of the formal education of the classical "seven liberal arts" and was taught in grammar schools from Latin texts. Besides this, the so-called arithmetic was theoretical (what we would now call number theory) and was not computational. It amounted to classical mathe​matics essentially unchanged since the time of Greece. The teaching concerning numbers in English was quite limited. And even this small amount of number work was done in the late afternoon of Saturdays or on half-holidays for a total of one hour a week.
That arithmetic was not taught in the Latin Schools in order to make proficient reckoners is shown by the lack, of practice problems in their textbooks; and, likewise, the lack of vital commercial prob​lems of that day show that it was not taught in order to prepare for a business life.
On the continent the development of Reckoning Schools coin​cided with the commercial development and the growth of the guilds. The demands for merchants trained in bookkeeping and reck​oning, reading and writing became so great that the merchants themselves could not instruct their apprentices. So Reckoning Masters and eventually Reckoning Schools developed to fill this need. There was no corresponding development in England prior to the sixteenth century. No manuals for arithmetic are extant in English. It is clear, however, that Italian methods of accounts were known by the Eng​lish merchant class. Charlton tells us:
"In 1476, for example, James Harrison was apprenticed to Christopher Ambrose, a Florentine by birth, who traded from South​ampton and took English apprentices into his household where he undertook to introduce them to the mysteries of his trade."
In the sixteenth century the growth of commerce, discovery of the larger geographic world, and increased "industrial" type produc​tion led to more and more technical training of the merchant class. Improved techniques in navigation, surveying, horology, cartography, gunnery, and fortification were needed, and all of these required good mathematics knowledge. Edmund Worsop, a land surveyor, demanded better training of surveyors and suggested that they be licensed to insure more effective land measuring practices. W.H.G. Armytage notes that "mining, navigation, river improvement and the building of Elizabethan country houses stimulated mathematics." Others have mentioned the stimulus of the growth of coal mining. The managing of estates by the gentry also required much practical knowledge in order for the landowner to compete for his revenues and preserve his estate. None of these needs could be met in the existing formal schools or universities.
So the work of providing arithmetic education fell to individual tutors, or as they were called in England, "mathematical practition​ers." These tutors instructed and wrote manuals in English based on previous manuals or books in Latin or another foreign language, from which they had learned themselves.
The clergy fought the advancement of mathematics and science in general; many of them still treated arithmetic, mathematics, chemistry, and the like as works of the devil.
In 1655 a book was published in London with the title: "An idea of Arithmetick at first Designed for the use of the Free-Schoole at Thurlow in Suffolk by R.B. Schoolmaster there". In 1668 John Newton published "The Scale of Interest: Or the Use of Decimal Fractions". De Morgan notes that this book "was expressly intended for a schoolbook, though it is a strange one for the time". These editions mark the beginning of school texts in English. What schools were then beginning to teach the practical art of arithmetic?
The lack of mathematically trained 'personnel greatly affected navigation. The techniques of recent theoretical advances were be​yond most shipmasters of the day. The pressures were such that King Charles ordered the development of a mathematical school at the Christ's Hospital School in 1672. This was to be a school for boys passing from ordinary grammar school at the age of 14 1/2. The most immediate difficulty of the school was to find a master. The requirements were severe; the master was to have knowledge of Latin and Mathematics and have experience at sea. The need for such schools for navigation as well as commercial interests led to more such schools. Even though these were schools for older boys who had completed a classical study, they led to further elementary study of arithmetic. In Scotland the demands also were met.
A feature of the last two decades of the seventeenth century was the establishment in Glasgow and Edinburgh of commercial schools and academies which were modelled on the "Reckoning Schools" of Italy, Germany, France and the Netherlands. The first of these was started in Edinburgh in 1680.
These private schools, offering a curriculum, geared to the com​mercial needs of the times, were established quite naturally in in​dustrial towns. The Manchester School was established in 1666, the Dartmouth School in 1679, and the Rochester School in 1701. Some of these schools lasted many years (some into  the nineteenth cen​tury). Some existed only a few years and then died from lack of funds.
The Eighteenth Century
The development of specialized schools like Christ's Hospital Mathematical School led to the establishment1 of schools with a broader curriculum, still oriented to vocational training, but offering foreign languages and some classical studies. These private schools were in direct competition with the grammar schools, and the best of the new schools sent a certain percentage of graduates to the universities. This kind of private schools was commonly called an "Academy". Nicholas Hans suggests that these schools were fash​ioned after the so-called Academies that flourished in Germany, France, and England in the seventeenth century. They were designed to "prepare the noble youth for his profession as a courtier and sol​dier and introduced military subjects, mathematics, physical, training and accomplishments". ,
The curriculum of these private academies had four groupings of subjects: literary, mathematics-science, vocational-technical, and ac​complishments-physical training.
From textbooks on various subjects published by most of them, and from the description of some of the Academies, it is evident that their methods were not "bookish" but practical and whenever possible approximated to an actual situation of business or technical vocation. It was true not only of vocational and technical training; the same methods were applied in teaching mathematics and lan​guages.
Such academies were founded all during the eighteenth century, and although some were short-lived, approximately 200 such schools were operating in England throughout the latter; part of the century.
Most of these schools drew their students from the lower middle class and craftsmen. Thus finally the need of that group for educational opportunity was being met. In fact, the mathematical part of these schools was a vital part of the needs of the times.
The education in the grammar schools of the eighteenth century was the same as education in the grammar schools in  the sixteenth century. These schools were bound by their foundation statutes and hence were unable to modify their classical structure. Some did add modern subjects such as elementary mathematics, French, and Ger​man. Some schools merely restricted their program to elementary education. Due to the competition from other private schools, their enrollments dropped and many went out of existence.
Those grammar schools that wanted to augment their curriculums created disputes that were taken to the law courts. Consider the Leeds Grammar School, which wished to include practical subjects like mathematics and foreign languages. The Governor of the school took the case to court in 1795. After ten years of indecision, in 1805 the court decided that: 
The intention of the founder was to establish a grammar school and ... a grammar school was defined as an institution "for teaching grammatically the learned languages." The court could not sanction "the conversion of that Institution by filling a school intended for that mode of Education with Schoolars learning the German and French languages, Mathematics, and anything save Greek and Latin".
In fact, it was only in 1840 that the Parliament passed the Grammar Schools Act, which allowed for modernization of the cur​riculum.
In the so-called public schools it was not any better. Classical studies dominated the education curriculum. 
Since the needs of the public centered on commercial subjects, j the importance of these schools faded for all but the nobility and j some of the gentry who desired to maintain the status quo.
Conclusion
We see therefore that the arithmetic taught in the eighteenth | century was almost exclusively a vocational subject. Hence all the arithmetic the students ever learned was a set of rules that produced j the answers to their problems. Texts had repeated editions with little j changes in content and usually considerable additions of specialized commercial problem types. 
No accomplished mathematicians wrote the arithmetics of the eighteenth century. De Morgan, writing reasonably close to this time, j greatly condemned the editions of Cocker's Arithmetic. Cocker's book had an enormous popularity, although it was one of the most offen​sive texts from a mathematical point of view. It was first published  in 1677 and was still in print in the early nineteenth century. Hence | De Morgan was well acquainted with it in 1847, and after six pages of disparagement he notes: "I am of the opinion that a very great deterioration in elementary works on arithmetic is to be traced from the time at which the book called after Cocker began to prevail."
To summarize, the causes which checked the growth of demon​strative arithmetic are as follows:
(1) Arithmetic was not studied for its own sake, nor valued for the mental discipline which it affords, and was, consequently, learned only by the commercial classes, because of the material gain derived from a knowledge of arithmetical rules. 

  (2)  The  best  minds  failed  to  influence and guide  the average minds in arithmetical authorship.                                      
By the  beginning  of the  nineteenth  century,  the  dichotomy  of teaching   practices   was   at   its  worst.   The   grammar   schools   were, slowly breaking from the classical narrowness on the one hand and the technical schools were teaching a rigid rule-dominated commer​cial arithmetic which had little mathematical content. Surely this was a low point  in  arithmetic  teaching in England.  In the nineteenth ; century, men like De Morgan advocated and effectively initiated re-i forms that began the way towards the modern arithmetic teaching of today.
As the years from 1550 to 1800 are reviewed, even in this nar​row field, the dynamics of interplay can clearly be seen between the demands of the rising middle class, the clergy, and the government's I national needs. The emergence of arithmetic teaching can be seen as I a slow and painful development. That is to say, the development of arithmetic practices followed the same patterns that all educational practices follow. When the change involves the integration of many different social points of view, it traditionally follows that the change is slow. Such is the way of all education.
(From: "The Mathematics teacher". October, 1969. Abridged.')
ТЕКСТ 2

CONTEMPORARY TRENDS IN PRIMARY-SCHOOL MATHEMATICS: IMPLICATIONS FOR TEACHER EDUCATION
By Hilary Shuard
Goals for Primary Mathematics
Among the goals of education there are always some that em​phasize the needs of society for literate and numerate citizens and workers, able to cope with the demands of technology in agriculture or in industry. Other goals emphasize the personal development of the individual as an independent person, whose education is planned to contribute to his total understanding and appreciation of life. In mathematical education, progress towards both types of goals begins in the prim3*7 school, and, for many children in many countries, all the formal mathematics they will ever learn is learned in the primary school. In the United Kingdom, in the Mathematical Associa​tion's (1956) far-sighted and forward-looking report The Teaching of Mathematics in Primary Schools, the goals were .based firmly on the development of the individual as a thinker: 
"The aim of primary teaching ... is the laying of this foundation of mathematical thinking about the numerical and spatial aspects of the objects and activities which children of this age encounter."
This tendency to emphasize the development of the individual is apparent not only in the curricular goals of the developed countries. A worldwide, view was stated in the report, Mathematics Education at Pre-school and Primary Level, given at the third International Congress on Mathematical Education (ICME) in 1976:
"Based on the fundamental idea that there is no difference be​tween the nature of a child's thinking and that of a mathematician, a tendency is slowly, but surely establishing itself; this tendency is to replace the learning of mechanisms and their applications to standard problems by activities in which the child demonstrates research and inventiveness ... appealing to children's wanting to understand, letting them develop their own research strategy and thus, experience the pleasure of solving a problem, mobilizing their knowledge and previ​ous competencies and, inviting them to propose new questions."
It cannot be denied that there are great difficulties in the way of implementing goals such as these, even in the developed countries. Surveying the state of primary-school education in England (Department of Education and Science, 1978) it was found that, in about a third of the classes at all ages, children were spending too much time on the repetitive practice of processes they had already mastered.
The section of the 1975 report of the National Advisory Com​mittee on Mathematical Education (NACOME) (United States) which considered computation skills stated:
"One of the strongest undercurrents in present curriculum deci​sion-making is pressure to re-emphasize computational skill in arith​metic and algebra. Traditional school instruction far overemphasized the facts and skills and far too frequently tried to teach them by methods stressing rote memory and drill. These methods contribute nothing to a confused child's understanding, retention, or ability to apply specific mathematical knowledge... Many teachers of the "new math" era sought improved skill performance through deeper student understanding of the structures underlying computational methods..."
The situation is very similar in many developing countries, where educational practice has traditionally emphasized rote-learning meth​ods. Two quotations from Volume 2 of the Unesco Studies in Mathe​matics Education (1981) will indicate the worldwide nature of this problem: 

"Although the revision and reorganization of the subject matter has potentially made mathematics more meaningful, the methods of lecturing and of rote learning are still dominant. The utilization in the v elementary school of  child-centred activity learning' and of ma​nipulative materials is the exception rather than the rule... National examinations play a central role in the future of the students... The examinations in mathematics... samples questions which call mostly for lower cognitive processes. Thus the examination itself promotes memorization and rote learning." /Arab States/ (Unesco, 1981, p. 144).
"Teaching methods are formal, emphasizing drill and the memo​rization of information; and the curriculum removes the children from their social and cultural milieu, emphasizing book learning and examinations." /West Indies, but written more generally about devel​oping countries./ (Unesco, 1981, p. 47).
If there is no consensus between mathematics educators and the public (which includes the children's parents) about the goals of mathematics education, a serious problem is posed for teacher edu​cation in mathematics. Consider, for example, the dilemma faced by a young elementary-school! teacher in the United States. Her pre-ser-vice training has convinced her of the importance of laying a foun​dation of mathematical thinking through practical activity. And she is committed to letting children develop their own research strategies. Yet she will find it very difficult to put her commitment into prac​tice in the face of an insistence on drill arid practice by the principal of her school, by the school board which -chooses the textbooks and by the testing system of her state, which emphasizes goals she does not share. The same conflict of goals occurs in very many countries, developed and developing, around the world. Teachers absorb the climate of educational thinking that surrounds them in the places where they live and work. In 1977, Ashton repeated a survey which she had first carried out in 1969, of the aims of primary teachers in England. Teachers were asked to place in order of importance a list of possible aims for primary education. The three aims in the list that related to mathematics changed their rated importance for the teachers over the eight-year period in the way shown in Table 1.
Table 1. Aims of primary education, rank order given by teachers
	Maths for everyday life

	15

	5


	Computation

	20

	2


	"Modern" maths

	34

	10.



Mathematics, in general, became more important among the teachers' goals over this period. But computation, in particular, rose dramatically in importance, taking second place in 1977. It is unlikely that, during this eight-year period, the emphasis in either initial or in-service teacher training in the United Kingdom had radically changed so as to reflect a new emphasis on computation, especially by the drill and practice methods to which many teachers reverted during these years.
(From: "Studies in Mathematics Education".
The United Nations Educational, Scientific and Cultural organization. Paris, 1984. Abridged.)
.

ТЕКСТ 3

THE RESPONSIBILITY OF MATHEMATICS TEACHERS FOR THE MATHEMATICS COMPONENT OF THE CURRICULUM
By Josefina C. Fonacier
The teacher's best teaching aid is herself. The teacher owes if to her pupils, and ultimately to society, to exploit 'this aid to the fullest possible extent. A necessary condition to teach mathematics is to know mathematics. First and foremost then, the teacher must have some competency in and an understanding of the basic content and the associated skills. She must also know what it means to do mathematics.
 Educators consider mathematics as one of the best media for the development of thinking skills. The often-heard opinion that a person  who is good in mathematics could be a good chess player does not refer to computational ability but rather to reasoning ability. The teacher must be able to give substance to this viewpoint (of mathe​matics as an effective medium for developing thinking skills) rather than just paying lip service to it. In the process of teaching mathe​matics, the teacher must be able to seize opportunities for developing the skills of reasoning, for developing in the children habits of orga​nized thinking.
Mathematics   should   not   be   regarded   as   an   isolated   body   of knowledge. The teacher should be able to see mathematics in the j environment and in other disciplines. This is pedagogically important, since the teacher must use or provide experiences or situations that are the starting poins for children to discover and develop the inherent mathematics. In technical language, we say that a physical situation is used to introduce and develop a "mathematical model" of the reality of the situation.
On the other hand, the teacher who can readily see mathematics in the environment may be able to point to those different situations to which similar mathematical descriptions apply. The teacher should help the children discover mathematics in their experiences, and should then help them to extend this mathematics to other situations that may be beyond their experience.
An often-quoted argument for the study of mathematics is that it is an important tool, much used in science and technology. It is not enough to tell this to the children. They must be convinced of it by exposure to specific examples. The teacher who is knowledgeable about the community and about the environment may be able to provide meaningful linkages between mathematics on the one hand and science and technology on the other, and therefore contribute to this conviction.
National drives and politics impact upon curricular programmes in mathematics. The teacher should become aware of national goals and policies and should then seek to bring about a closer relation between what is taught in the classroom and what is learned and done outside of it in terms of these national efforts, at least within the child's surroundings or community. 
Examples might include development of the countryside, better nutrition, improved health and sanitation, and population education. Economics oriented activities may be simulated in the classroom. Any situation in which teaching and learning take place should prompt the teacher to consider the interplay between the learner, the subject-matter, and the context or the community and society in general. We have yet to consider the learner. The primary-school teacher must be sensitive to the child. She must be aware of how the child understands certain concepts. She must be aware of the viewpoint of the child, the narrowness of his perceptions, his degree of abstraction, the language he uses. In short, the teacher must know the child.
Special teaching plans are needed to help a child understand 'Volume", not only as something that depends upon the button of a radio set, which is within the child's experience, but also as a math​ematical concept of the quantity of space occupied. Again, younger children are usually conditioned to think of multiplication as repeated addition. They, therefore, may find it confusing to conceptualize 3/4 x 1/4, where repeated addition does not apply. The, sensitive teacher who anticipates this difficulty would plan her | teaching strategy to broaden the idea of multiplication before confusion arises. A similar situation arises when children are drilled in subtraction to use the following language:
10 take away 1 is 9.
10 take away 2 is 8.
10 take away 3 is 7.
This drill emphasizes the "take away" idea of subtraction to the ex​clusion of comparison (i.e., how much more, or how much less), which also invokes subtraction. 
To cite one more example, it is not uncommon for a child who has difficulty in doing the division 600 t 25 to have little or no trou​ble in answering the question: How many 25-cent coins make 6 dollars? The teacher who is aware of this could capitalize on the money problem to teach the more difficult computation.
A child's perceptions are the starting points of his learning. The ideas the child brings into the classroom, as well as his background of experiences, affect how he will perceive new information. It is therefore important that teachers should elicit what their pupils al​ready know about the concepts or the principles that are to be in​troduced. This knowledge of the pupils' perceptions will provide hints about where and how to begin teaching new* ideas. It may also serve to link classroom teaching with the realities of community life.
(From- "Studies in Mathematics Education". The United Nations Educational, Scientific and Cultural organization. Paris, 1984. Abridged.)
ТЕКСТ 4

TECHNOLOGY AND THE PRIMARY MATHEMATICS CURRICULUM
By Hilary Shuard
The easy availability of inexpensive hand-held electronic calcula​tors has changed the arithmetical skills an adult needs to use in his everyday life. Calculations that cannot be done mentally are now al​most always done by adults in developed countries with the aid of a calculator. By the time they reach the age of 11 or 12, large num​bers of children in the United Kingdom and the United States, and in many other  developed  countries,  either  own  a  calculator  them​selves or  have access to one owned by another member of their family. Small but increasing numbers of children now live in a fam​ily in which a microcomputer  is one of the  family's resources. The advent of this personal technology has had comparatively little impact on the primary mathematics  curriculum  in developed countries. In many primary schools in the United Kingdom, calculators are banned from the mathematics lesson, or, at most, are used to check answers obtained   by   other   methods.   No   published   primary   mathematics scheme in the United Kingdom yet makes use of the potential of calculators for helping children to understand mathematics better. In the United States, the National Council of Teachers of Mathematics (1980) recommended in  "An Agenda for Action: Recommendations for School Mathematics of the 1980s" that:
"Mathematics programs must take full advantage of the power of calculators and computers at all grade levels. ... Calculators and com​puters should be used in imaginative ways for exploring, discovering, and developing mathematical concepts and not merely for checking computational values or for drill and practice... Schools should insist that materials truly take full advantage of the immense and vastly diverse potential of the new media." 
However, the same report prefixed its proposals on calculators and computers with the statement: 
"It is recognized that a significant portion of instruction in the early grades must be devoted to the direct acquisition of number concepts and skills without the use of calculators."
It is possible that this rather cautious preamble has inhibited the development of curricula in which calculators are used to help chil​dren to understand mathematics. But it reflects the likelihood that a curriculum in which the calculator was used as a tool for developing mathematical thinking from an early stage would be misunderstood by the general public and by primary teachers, and would be unac​ceptable to them. It is still widely believed, by many primary teach​ers as well as by parents and the public, that the aim of primary mathematics is to enable children to perform, the four rules of arithmetic competently by pencil and paper methods. Whatever the cause, many primary teachers in the developed countries see the use of calculators in primary mathematics teaching as a threat.
The survey (Suydam, 1981) of the use of calculators in pre-college education (United States) points out:
"The biggest disappointment to many people is the scarcity of published materials in which the use of calculators is integrated throughout the curriculum. Instead, most materials suggest supple​mentary modules... In few instances have calculators affected methodology - how mathematics is taught remains the same whether calculators are used or not... Instances of content change-where content has been added or dropped because calculators are avail​able-are similarly slow in occurring."
In addition to the need to integrate the use of a calculator into the primary mathematics curriculum, the need to teach, children to make effective use of calculators should also produce changes in the curriculum. It has been found that many adults in the United King​dom are alarmed by the display the calculator produces when a cal​culation such as 10 : 3 is entered. So, in fear, they abandon the one tool that could help them to be more effectively numerate. The in​terpretation and use of the calculator's decimal display should form part of the teaching of primary-school mathematics. So should the skills of estimating the magnitude of an expected answer and, check​ing, the answer given by the calculator in another way. |Both are needed for effective calculator use. A new emphasis on the ways of solving the mathematical problems of everyday life, and on using the calculator as a tool for doing so, will need to replace the old em​phasis on the mechanics of computation. It is doubtful if the skills of written computation with numbers of more than two digits will now be needed. But the need for confident mental calculation will become greater.
In the developing countries, calculators are much less readily available, but  at the third International Congress  on Mathematical Education (Athen and Kunle, 1977) d'Ambrosio (Brazil) said:
"The use of calculators and computers in schools has to be con​sidered a must and this not only for the developed countries, but for the developing countries ... because school education there has to make up for a lack of experiences which is due to the economic situation of these countries. With respect to the influence of calcula​tors on teaching mathematics, the importance   of numeracy   as   a purely mechanical work has to be called in question. The chance to have more time available for a creative mathematical education in every elementary grades must be taken."
It is likely that teachers in developing countries will have atti​tudes towards the encroachment of the calculator on the traditional primary-school mathematics curriculum similar to those displayed by their counterparts in the developed countries. If calculators are to be used effectively in the primary grades, or if pupils who do not yet have them available are to become effective adult users of calcula​tors,   initial   teacher   education throughout the world will have   to strive to ensure that student teachers develop positive attitudes both to the use of calculators in school and to the consequent major cur​riculum change in primary-school mathematics. Moreover, this cur​riculum change will have to be prefaced by massive in-service edu​cation, designed to help teachers to understand the new needs and to take a positive attitude towards them.
There is a danger that the practical and i cheap personal tool of the calculator, which people will be able to use regularly throughout their lives as an aid to effective numeracy, will, with curriculum de​velopment, be overshadowed by the more spectacular microcomputer. As yet, few primary-school classes regularly use a microcomputer as a tool for mathematics learning. But development work is proceeding. Here too, primary-school teachers need to become flexible enough in, their thinking to accept the help of microcomputers in their mathe​matics teaching,  as this technology becomes available. Their accep​tance should not be uncritical, for many of the early programs were designed to reinforce by drill and practice, the former pencil-and-paper drills  of primary-school mathematics, which  are fast becoming outdated by the advent of calculators.
(From "Studies in Mathematics Education".  The United Nations Educational,
Scientific and Cultural organization, Paris, 1984. Abridged.)

ТЕКСТ 5

MATHEMATICS IN EMPLOYMENT 16-18:
IMPLICATIONS FOR THE CLASSROOM
By A. Fitzgerald
Preamble
In this paper attention is concentrated on the findings of the "Mathematics in Employment 16-18" project (MIE),* undertaken for the Cockcroft Committee of Inquiry into the teaching of mathematics in school. MIE was not concerned with those pupils who went on to full-time education in a college or university, but with , those who left school at 16 years of age, or within the next two years, to, enter employment. Some of these young people would continue their edu​cation on a part-time basis following vocational courses at a college.
Introduction
The MIE findings make it possible to compare school practices with the demands that may be made on pupils in their later em​ployment. If, in certain respects, there is a lack of correspondence, which there is, then whether something should be done to reduce the gap, and if so, what, are matters of opinion which will depend on what one believes to be the aims of education, on the pressures for change from groups with vested interests and on what is thought to be practicable.
1. Aims of Mathematics Education in Schools
It can be said with some confidence that in most countries, not the least the UK, mathematics occupies a prominent position in school curricula because there is a general belief that it is useful and that pupils will need a knowledge of mathematics in adult life. Nei​ther of these points can be denied, but what MIE found was that, although the collection of all the mathematics observed was quite substantial, the majority of young people entering employment' indi​vidually used only a small proportion of the mathematics they had been obliged to study at school and most requirements were arith​metical.
There are two common rejoinders to this fact. One is that since generally we do not know which pupils are going to require which pieces of mathematics it is necessary to give; all pupils a broad base of mathematics in order to meet this uncertainty. If this view is ac​cepted the nature of that base is still debatable, first in relation to what schools might include and what could be left for specialised vocational education later and also, of course, how best to present the material which is included in this broad base.
A second rejoinder is that school mathematics is not merely con​cerned  with  preparing  a  base  for  employment,  but  that  there  are  j also other educational reasons for including, mathematics in the curriculum. If this point is accepted, which generally it is, it again re​mains a matter of opinion as to what the other educational values of mathematics can be, not only in theory, but also in terms of practicability. When values are agreed opinions again differ concern​ing the best means of realising them. There is no escape from these issues and it will be seen that they underlie the discussion set out below. The nature of the problems is such that if a consensus is ever   reached   it   is   unlikely to persist.   What   actually happens   in schools will, in Britain, be the result of the ever-changing interplay of   such   influences   as   central   and   local   government,   individual schools' policies, the qualities of the teachers, examination syllabuses, entry requirements   for  higher  education  and  professional  institutes, expectations of employers and public opinion.
2. MIE Findings
The following features, from among those found in the MIE study, are referred to in this paper, some directly and others inci​dentally.
i. The widespread use of calculators and the beginning of the
microcomputer revolution.
ii. The continuing decline in the need to manipulate fractions of
the form      a/b
iii. The appearance in work situations of idiosyncratic methods of calculation.
iv. The   almost   total   absence   of algebraic manipulation, but widespread need to be able to substitute values in formulae. 

v. The limited range of geometry and trigonometry mostly as​sociated with technical drawings. 

vi. The obvious fact that all the mathematics was embedded within concrete contexts, frequently associated with counting and measuring.
vii. Approximation and estimation, when they were required, being related to physical constraints rather than being deter​mined by mathematical considerations.
viii. Employees soon developing facility, in the 'mathematics they actually used.
ix. The widespread lack of appreciation of mathematics among young people and adults as anything other than a possibly use​ful tool.
3. Calculators and Micro-Computers
The widespread adoption of the use of electronic calculators in commerce and industry has led to several important trends. First there has been a massive decline in the use of slide rules and mathematical tables such as logarithms, trigonometric functions, powers and roots. It is now difficult to see that there is any convincing reason why teachers should continue to endeavour to make pupils proficient in the use of these out-moded devices. The introduction of scientific calculators into schools should release much time previously spent introducing and ensuring the proper use of other calculating aids, which could now be directed towards other purposes, such as developing a better understanding of the mathematical functions themselves. 
Secondly, because calculators are now inexpensive and portable, compared with the earlier generation of desk-top models, the use of them for the four basic arithmetical operations and percentages has increased enormously. They are used by many people for all but the simpler calculations and in particular the longer pen and paper algo​rithms for multiplication and division are rarely going to be1 used by anyone. 
Much time has been spent teaching these algorithms and endeav​ouring to find better ways of doing so, but with limited • success for many pupils, especially when working with decimals. We again have to consider whether there is any value in continuing; to teach these methods and in pupils practising them to achieve competence. Be​cause the methods will not be used when pupils enter employment, facility in them will atrophy rapidly, unless even more time is spent reinforcing them. The question is sometimes asked how will an em​ployee perform, a long multiplication if the calculator breaks down? But the cost in terms of time and effort of ensuring that the empioyee can readily recall a pen and paper method would seem to be out of all proportion compared with ensuring that a replacement calculator is always available.
We can go further. There are pupils who have left school still not confident in their use of algorithms for simpler processes such as subtraction. In the past these pupils have been at a serious dis​advantage in employment, but the calculator is now a means of lib​erating them from the bondage of these inadequacies and enabling them to perform tasks otherwise beyond them. This extension of capability can operate at all levels; for example, a young craftsman who avoided situations requiring trigonometry because he was con​tused about the negative characteristics in logarithms, lost his fear after he had acquired and taught himself to use a scientific calculator.
(A Report, 1981. School of Mathematics, Unversity of Bath. Abridged.)
Текст № 6
THE WHEEL OF ARISTOTLE
By David W. Ballew
Paradoxes have often been used to add interest to logic and proof. One which has often been used is known as the Wheel of Aristotle. We are given two circular wheels A and B with different radii and with the smaller wheel B fixed to A so that the centers coincide. Then one wheel cannot rotate through any angle without the other rotating through the same angle. Pick a point P on the circumference of A and let the wheel roll in a straight line on a flat surface through 360° with the wheel starting with point P1 on the surface and ending with point P2 on the surface. Then the line segment traced on the plane equals the circumference of the circle A. But the wheel B has also completed exactly one revolution and so has traced out its circumference also. Does this mean that A and B have exactly the same circumference even though they were assumed to be different?
When a student meets a paradox like this, his first attempts are to refute it. This can be done in two ways: (1)| by finding a fallacy in the proof, or (2) by finding a fallacy in the construction. An ex​ample of the first type is the following proof that 1 = 0. Let x =  1, then x2 - x, and x2 - x = 0 Factoring, x(x - 1) = 0 Dividing, x = 0 : (x - 1) = 0, so x = 1 = 0 

 Of course, the fallacy with this proof is division by x- 1 or division by zero which is impossible in our number system.
Another example of a paradox is given by the following state​ment. Consider the barber of Seville. He shaves all the men in Seville except those who shave themselves, and he, only shaves men who do not shave themselves. After thinking about this for a few minutes, you might ask, "Who shaves the barber of Seville?" If he shaves himself, then by the condition of the statement he cannot be shaved by the barber of Seville; thus he cannot shave himself. If he does not shave himself, then by the condition, he is shaved by the barber of Seville; therefore, he must shave himself. Thus he cannot shave himself, but he must shave himself. The only way out of this logical difficulty is to admit that the condition is too strong-that such a barber cannot exist (unless the barber is a woman, which is not permitted by the pronoun "he").
Now let us return to the Wheel of Aristotle. Can we' refute our proof with either of the above methods? Certainly our construction is possible. With a little skill, anyone can make such a set of wheels; so we don't have to worry about its construction. 'Anything we can make certainly exists.
Is there a fallacy in the proof? It is usually very difficult to show, beyond all shadow of doubt, that a proof is correct. About the best we can do is follow the rules of logic and make sure that the proof is "satisfying" to our minds and intuition. Since our argument appears to comply with the given conditions, let us assume that the proof is correct.
Since we know the problem can be constructed and we believe the proof to be correct, then what can be wrong? Perhaps the diffi​culty is in some underlying assumption we have made. That is, the problem may be below the surface of our reasoning in some as​sumption that we consciously or unconsciously accept. This might be best explained by considering the wheel from a little different view​point.
Assume that we make a physical model of the Wheel of Aristo​tle as we described it earlier. Now we wrap string about the wheel B equal to its circumference and about the wheel A equal to its cir​cumference. Finally, we fix one end of each string to a vertical peg and the other end to the wheel, and let the wheels roll on a flat table. If the wheels roll with the string attached to B held tightly then we notice that the string attached to A becomes compressed and begins to pile up behind A. This kind of phenomenon was not taken into account in our proof! Indeed, the compressibility or stretchability of the string was not considered at all. 
The crux of the difficulty seems to be the process of passing from the physical example to the mathematical abstraction of the ex​ample which is needed in our proof. The physical string we used and the mathematical line of our proof have far different properties. The lines used in all mathematical proofs are without any other physical characteristic or dimension except length, and as such these lines have many interesting and surprising properties. We shall now consider one of the properties that has a bearing on our problem.
First of all, let us agree that two collections of objects are of the same size or have the same number if to every object in the first collection there corresponds exactly one object in the second collec​tion and to every object in the second collection only one object of the first is used in this correspondence. This one-to-one correspon​dence is how we count on our fingers. The first finger corresponds to one, the second to two, and so on.
With this idea of "same number" in mind, we can show that any two line segments have the same number of points. This is particularly easy when we have two bounded line segments.
Let  AB   and   CD   be   two   such line segments and assume length AB is greater, than length CD. Draw CD above AB and let lines AC and BD intersect   in   point   P.    Now   we   make   the   points   of   CD correspond    to    those    of    AB    by picking a  point  X  on  CD. PX and extending it to Y_on AB._ Thus for every point X on CD there is a unique point Y on AB. In the same way, if we first pick Y on AB, then X is found by drawing the FY and letting X be the intersection of PY and CD. Thus, since we have_ constructed a correspondence between the elements of AB and CD, we shall say that they have the same number of points.
Now what does this have to do with the Wheel of Aristotle? Simply this: the Wheel of Aristotle gives a correspondence between the points of the circumference of B with the points of the circum​ference of A. This is done by picking a point Y on A and joining Y to the center C of the circles. The point X where TC crosses B is the point corresponding to Y. As the wheels unroll," the point X comes to lie immediately above Y. So to this  way  of thinking,   the  circumference  of B  is  stretched  out  to make its points correspond to the points of the circumference of A.
•Therefore, the main difficulty with the Wheel of Aristotle seems to be a misinterpretation of what was really proved. By ignoring the compressibility or stretchability of our ideal mathematical lines, we were led to a contradiction. This proof gives an indication of the difficulty of representing problems of the physical world by mathematical methods. It shows that one must be extremely careful as to the assumptions made when a problem is posed. 
This last statement is really the main point of this article. One of the most important things a student must learn to do is to ask questions. By this I mean not only ask questions of his instructors, but ask questions of himself. He must question the assumptions he makes and why he makes them. This is a basic process m solving problems. Many of the advances of mathematics arid the sciences have resulted from asking such questions.
 (From: "The Mathematics Teacher",
 October, 1969. Abridged.)
TEXST 7

LANGUAGE AND LEARNING
By HilarV Shuard
There are considerable language difficulties in the learning of mathematics, even in a country where children are fortunate enough to learn mathematics in their mother tongue throughout their school​days and where the mother tongue is a Western language, well adapted to the expression of mathematical -, ideas. When they first enter school, the linguistic' skills of many children are insufficiently developed to enable them to join in conversations that have a math​ematical content. The school must therefore work to build up the children's concepts and vocabulary. Talk in the classroom needs to stress such phrases as "the first in the family", "the oldest child" and "the heavy box", so that, as children's language develops, they come to understand the mathematical ideas contained in it.
At a slightly later stage, a single mathematical idea will be ex​pressed (if in English) in a variety of different spoken phrases such as: "count on 2 from 4"; "2 and 4 equal", "2 add 4", ''the sum of 2 and 4", "2 more than 4". All these different speech patterns are expressed uniquely in mathematical symbols by 2 + 4. It is not sur​prising that, if children have insufficient experience of talking math​ematics,  they  will  later  find  it  difficult  to  tackle work  problems, which can be presented,  as above, in a variety of different ways. Talking is, likewise, an essential prelude, if they are to relate their learning to the situation in which mathematics is used in their ev​eryday life.  The  child's  essential difficulty is  a linguistic  one. The mechanical working of 2 + 4 is not difficult. But if the concept and symbolism of addition have not attached themselves to the range of spoken phrases used by the teacher and the textbook the child will not be able to arrive at the symbolism 2 + 4.     
In the teaching of reading, the first aim is to help a child to make a correspondence between the written symbols he sees and the sound and meanings of the oral language, which already makes sense to him. In the teaching of mathematics, and in its reading and writing, the difficulties are compounded. This is partly because the corresponding oral language is not always meaningful when the written language or the mathematical symbols are introduced and partly because a single set of mathematical symbols corresponds to such a variety of oral language. 

In the United Kingdom, and to some extent in other developed countries, the use of individualized learning schemes for mathematics in the primary school has increased recently. Such schemes make considerable demands on the child's ability to follow written explana​tions and on his ability to learn mathematical concepts by abstraction and by generalization from activities communicated to him through written instructions. In classrooms where individualized work is in progress, children may not have sufficient opportunity to discuss mathematics orally either with their classmates or with their teacher. In such cases, written language may hold an importance for which the children are not yet ready. The growth of this style of teaching has focused interest on the problems of using written materials in mathematics.
Attention has been drawn to the range of different purposes which mathematical text can serve and the problems of vocabulary, syntax and symbolism the child may encounter in his reading. Text can be used for a variety of different purposes. They include the ex​position of mathematical concepts and skills, giving the child instruc​tions to write, calculate or undertake a practical activity, and supply​ing examples and exercises. In the traditional use of textbooks, when the mathematical ideas are expounded by the teacher in a class les​son, the child only needs to understand the last of these forms of writing. Even when text is used in this traditional way, many chil​dren arc only able to cope with the reading of calculations expressed entirely in symbols. They seem Unable to visualize the situation rep​resented by a word problem. So they confine their reading largely to picking out the number, in the text and they use "cue words" to help them to decide what operation to perform en the numbers they have picked out. When text is used as a major resource for individ​ual learning, children have to tackle a greater variety of reading problems. But this additional experience of reading mathematics does not necessarily produce greater reading skill, unless the teaching is specifically directed to reading for learning.
The vocabulary of a mathematics textbook also contains pitfalls for the unwary. There are some words that are used only in math​ematics-words, for example, like parallelogram and hypotenuse.
These words are encountered only in a mathematical context and their meanings must be learnt from the mathematics book or teacher... Once a word has been forgotten it is not easy for the child to find out the meaning unaided. Furthermore, such technical words are often of key significance and failure to understand them can lead to total failure to read the passage.
There are also many words that carry different meanings in mathematics from those they have in ordinary usage. For example, in English, the difficulty of teaching the concept of ' "difference" to young children is compounded by the fact that the Word "difference" is used in mathematics to denote one aspect of the idea of subtrac​tion, whereas the child will previously have used it in everyday life to denote one of a variety of dissimilarities, rather than only differ​ences of number. The work has now started to .study how writers may devise text that would be more readable by the pupils, together with ways in which the pupils' reading ability in mathematics may be improved and methods of helping the teacher to use the text more effectively as a resource, for learning.
The earliest and most important stages of a child's education be​gin with informal imitative play. This is the world's largest and best school system. It has more students and more teachers than any other, it enjoys a more favourable student-teacher ratio and has more class hours than any other and is by far more effective than any other school system known. When the first formal schooling is added to this informal instruction, it makes a profound difference whether or not its teaching is consistent with the informal or at variance with it. This becomes a matter of considerable 'importance where a foreign system of thought is to be taught by means of an imported school curriculum, as is the case with science in so much of the non-western world, and even in some parts of the United States. '
When the language of schooling from the beginning of the pri​mary school is a second language, there is less possibility of devel​oping mathematical ideas through informal oral language before the written language and mathematical symbols are introduced. It is vi​tally necessary that the language teaching should be designed in col​laboration with the mathematics teaching, so that language is avail​able to express mathematical concepts as they are developed.
The linguistic concepts and structures have to' be taught. And if they are to have meaning they must be taught in circumstances which simulate the day to day situations which arise naturally in the home... This means that mathematics must not be taught by the teacher writing symbols on the blackboard, rearranging them, getting "answers", asking the class to copy the process and to learn it by heart. Instead the teacher must be trained to involve the children in carefully structured activities, investigations and discussions which will ensure understanding. In short, the teaching of mathematics in a second language must, in effect, adopt the principles which govern the methods of teaching a second language as a language. '
The principles of developing meaning in the teaching of mathematics to  young  children   are  the   same,  whether  the  child  learns mathematics in his mother tongue or in a second language. They are very clearly expressed in the above quotation from the report of the Nairobi symposium, and mathematics would be more effectively learned if these words were better understood by many teachers who work in more favourable conditions.
(From: "Studies in Mathematics Education". The United Nations Educational, Scientific and Cultural organization. Paris, 1984. Abridged.}
TEXST° 8
SEX DIFFERENCES
By Hilary Shuard
Sex differences in the learning of mathematics have been much studied in the United States, and to some extent in other developed countries. In the primary years, boys and girls are already developing different attitudes to mathematics and its learning. Boys more often expect that they will find mathematics useful in their future work. Girls are already beginning to display the lack of confidence that will be so damaging to their learning of mathematics in the secondary school. For example, the Assessment of Performance Unit (1981), in an attitude test given to 11-year-old children, found that:
"Significantly more boys than girls believed that they usually understood a new mathematical idea quickly, that they were usually correct in their work and that maths was one of their better subjects. In contrast, at least 9 per cent more girls than boys (a statistically significant difference) confirmed that they often got into difficulty with maths and were surprised when they succeeded."
There is also some evidence that not only differences in attitude, but also differences in attainment in mathematics, start in the pri​mary years. Such differences are not global, but relate to the differ​ent areas of mathematics in which boys and girls perform well. The APU surveys found significant differences in performance in several content categories. In 1978 girls did significantly better than boys in computation (whole numbers and decimals), while boys were signifi​cantly ahead in the "measure" of length, area, volume and capacity, as well as in applications of number and in rate and ratio. In 1979, there were two additional categories in which boys did significantly better. One was the "measure" of money, time, weight and temper​ature; the other the category of concepts (fractions and decimals). Shuard (1981) analysed the differences of performance between boys and girls in a test given by Ward (1979) to 10-year-olds in England and Wales. The results suggested that girls were ahead in computa​tion by the age of 10, while boys were ahead not only in work on measurement and items involving spatial visualization (both of which are well-documented in the literature), but also in the understanding of place-value, a concept that is central to understanding and future
progress in mathematics.
In the United States,  however, sex differences in mathematical performance   in   the   elementary  grades  seem   less   clear.   Fennema (1974),  analysed  studies of children aged  10 to  14. She  concluded that:                           I
"Girls   performed   slightly   better   than   did   boys   in , the   least
complex skill (computation)... In the 77 tests of more complex cognitive skills (comprehension, application and analysis) five tests had results that favoured girls, while 54 tests showed significant differences in favour of boys." 
In the developing countries, little evidence seems to be available about specific differences in mathematics learning between the sexes. In the United Kingdom, however, boys perform better than girls in public examinations in mathematics at the age of 16, and more boys than girls choose mathematics or related subjects for study after the age of 16. A similar picture seems to obtain in the United States.
The 1980 survey has studied sex differences in mathematical attainment noting, in its preparatory work, that:
"The relevance of different variables in explaining sex differences may depend on very broad environmental conditions which may dif​fer from country to country. ... The data analysis, should be carried out separately for each country, to try and see if the interaction be​tween variables is the same in all countries, or to find' out what differences exist."
The results of this study have not yet been published.
(From: "Studies in Mathematics Education". The United Nations Educational, Scientific and Cultural organization. Paris, 1984. Abridged.)
TEXST 9
INFORMATICS: IMPLICATIONS OF CALCULATORS AND COMPUTERS FOR PRIMARY-SCHOOL MATHEMATICS.
By David Johnson
The ever-increasing availability of technology in, schools and in everyday life places considerable pressure on the teacher and on the curriculum. It is also the case that, with today's micro-electronics technology, mathematics is likely to be most affected. This is not meant to suggest that even greater impacts on the teaching of other subjects will not be made by such developments as "easy to use" and "inexpensive" word processors and computerized library infor​mation retrieval systems. However, at this point 'in time, calculators and micro-computers are already being used in many schools in the United States, the United Kingdom and other developed countries, and one of their major uses is to supplement and/or support the teaching and learning of mathematics. The availability of this technology raises many questions for the curriculum. For example: What mathematical skills and understandings are "basic" for functioning in a technological society? Are there branches of or topics in mathe​matics that now take on more significance?
There are also very important questions about the role of these devices in instruction. In particular, the question: Where should the emphasis be placed - on their role as a tool or as a tutor? While this question may be more relevant to a discussion of computers, it also has implications for assessing the place of some calculators.
Calculators and Computers: Tools or Tutors? It is appropriate at this point  to establish  the overall aims and the  context  of this  chapter.  One  could review, with minimal com​ment,  the  range  of potential  uses  of calculators  and  computers  in primary-school mathematics. This would include their tutorial function or their capability of giving drill and practice, their use in simulation and   games   and   as   devices   for  generating   data   for   demonstrating and/or reinforcing concepts and, finally, their value in "algorithm de​sign" when children develop their own procedures or computer pro​grams for processing by the machine. This set of activities illustrates the range or continuum from  "tutor" to "tool". To provide an ade​quate discussion of all these uses would require a book. Hence, for the purposes of this chapter, the view taken is that the greatest po​tential of the technology of calculators and computers in that of a tool for exploring mathematical ideas and for expanding the range of possible activities and topics which might be studied. This view em​braces the idea that the technology is controlled by the user, that is to say, by the child, as opposed to the user being controlled or directed by the technology.
Before continuing, it should be said that there is a paradox in the widespread use of calculators and computers to check answers to long computations done with paper and pencil, or in using computers to present, for example, two-digit multiplication exercises and, subse​quently, to provide feedback or "correct" or "wrong, try again" to the user's response. In such cases, it is quite clear that the teacher or school has decided that a high facility to perform the computa​tional algorithms for addition, subtraction, multiplication and division is important and necessary, and, further, that to use computer tech​nology in this way can enhance, or promote, the acquisition of these skills.
In general terms, the results of research support the use of the technology in skill-learning in mathematics. But this begs the real question: Should we be using the machine to train children to do tasks that are better done by the machine in the first place? Why did the computational algorithms or techniques first originate? Quite likely because there came a point when it became too demanding or difficult to recall all the "basic facts" from memory. A mathemati​cian friend of mine once noted that all sums and products are really "basic facts". We invented the algorithms for working with multi-digit problems only to save memorizing the results we might need. For example, the product "45 x 27" is really a basic fact. It can be written as "45 x 27" or more meaningfully as "1,215". Of course, the number of such facts that one might need, even in ancient times, was unpredictable. So it made sense to invent methods to obtain them reasonably quickly and accurately. (The development of the base ten numeration system and the corresponding algorithms for computation were really a quite remarkable achievement.) The mastery of these computational algorithms has traditionally been deemed very important, both for using mathematics, in everyday life, and as a prelude to the study of additional mathematics. But are they really that important today?
Most teachers would accept the view that children need to be given the opportunity to explore mathematical ideas and to "play" with mathematics (a philosophy inherent in many of the attempts to develop primary-school mathematics in the United, Kingdom during the 1960s and 1970s). The world-renowned mathematician and math​ematics educator, George Polya, Professor of Stanford University, makes the point that mathematical thinking is not purely formal. It is not concerned only with axioms, definitions and strict proof, but with many other things. These include generalizing from, observed cases, inductive arguments, arguments from analogy and recognizing a mathematical concept in or extracting it from a concrete situation. Polya (1965) goes on to make a plea that we should "teach guess​ing". His writings on problem-solving all reflect a concern for doing mathematics. However, it is often the case that playing with mathematical ideas gets bogged down with tedious arithmetic, and we find children have difficulty in doing the arithmetic successfully. One attempt to overcome this difficulty has been to spend a considerable amount of time in drilling the algorithms of arithmetic. To return to my earlier point, is this really necessary? It may be useful to under​stand how a numeration system works in base 10, or in another base. Early work with concrete embodiments of numbers (multi-base blocks, for example) will quite likely provide this understanding, and will also do much to enhance the understanding of place value, But, is the rote learning of algorithms for multi-digit computation through repeated practice worth all the time now being spent? I say no. The calculator can be used to recall the information needed quickly and accurately. When he or she confronts a problem, the child must still make decisions on what information or data are to be used, or pro​cessed. And to solve the problem, the child must also interpret the output. These decisions are the critical ones in processing information. Those who regard these views as "heresy" often ask: but what if the calculator breaks down? Or what if a calculator is not available? My reply to this is: one goes and gets another, or waits until a machine is available, particularly if one is concerned for accuracy. And, if accuracy is not a concern, then one applies certain skills of estimation.
I should make the point here that I do not expect all readers to agree with the view espoused above, nor do I consider agreement to be desirable. My concern is to urge teachers and others to reflect on what is meant by "basic numeracy" in a technological age.
(From- "Studies in Mathematics Education".
The United Nations Educational, Scientific
and Cultural organization. Paris, 1984. Abridged.)
TEXST 10
HOW TO PRESENT A PAPER AT A MEETING
By Herbert Gottlieb
(1) Over 100 papers were ^presented at the winter meeting at Chicago. The topics varied greatly in the quality and time of pre​sentations. They ranged from gifted teaching that held the audience spellbound at the edges of their seats, to incoherent mumbling and a listless dull manner that could be tolerated only by an overcourteous audience of physics teachers. 

(2) With the availability of advance abstracts, and concurrent ses​sions, the audience, by its very presence, expresses an interest in the topic you will present. Don't disappoint them. In preparing your pa​per for this selected audience, a small amount of extra preparation will be appreciated. Without this, only those who have a special need for the information and those who are too tired to move to another room will remain.
(3) Unfortunately, not everyone is a born teacher. For many speakers a reminder calling attention to some of the basic rules of effective delivery can be helpful.
(4) The first and most urgent requirement is that you have something new and relevant to say to an audience of physics teach​ers. Next, consider the steps you can take to make sure that your presentation produces the desired effect.
(5)  Prepare your talk  in  advance.  Ten minutes is sufficient to present  only one  big  idea  in  sufficient  detail for most  of the  audi​ence. Those who wish more detail can get it during questioning period that  follows each  presentation, or can correspond with you after the  meeting.  At   the  leisurely  pace  of  130  words  a  minute,   a   10-minute paper should contain no more  than  1300 words. This would occupy approximately six full pages of doublespaced typing with good wide  margins.   If slides,  overhead  transparencies,  or apparatus is  included,   limit   your   paper   to   five   typewritten   pages   or   less.   Some speakers  feel   that   if  they  prepare  too  much   material,  they  merely need  to  read  faster.   Don't  try  it!   You  may finish  your  paper, but few in the audience will finish with you.
(6) Rehearse the presentation. When the entire paper has been written out, edit it mercilessly to delete any unnecessary words or phrases that detract from the main idea. Then rehearse it several times using a tape recorder or a sympathetic listener. Niels Bohr was almost a fanatic in this respect.
(7) He would not only rehearse his papers before his family and friends, but would stay up all night before each presentation, trying different  approaches  in  delivery.  His  speeches  were  still  poor,  but imagine what they would have been like without these rehearsals!
(8) If you find it impossible to include all of the essential detail in the allocated time, here is a trick that you can try. Leave out a whole section of your presentation, but just give enough information to get the audience interested. Then, at the end 6f the paper, the additional information can be worked in1 while answering questions from the audience. If, on the other hand, the audience does not ex​press enough interest to ask questions, perhaps it is better that the material was left out.
(9) Some teachers feel that a word-for-word| reading of a carefully composed paper is a poor practice since it lacks the warm per​sonal and human touch of an extemporaneous delivery. They argue that one might do better by obtaining a copy of the paper and save the expense of attending a conference where such papers are read verbatim. Others feel that extemporaneous papers should be banned because many of them rample and use up most of the ten minutes before getting started.
(10) To achieve a balance between a well composed paper that is dulled by reading and an extemporaneous paper that suffers from poor planning and unnecessary repetition, try for the ideal situation, Carefully compose the paper. Then, rehearse it sp well that you are able to look at the audience during the delivery and give them the feeling that the presentation is extemporaneous.
(11) Always include an introduction and a summary. Even if a paper is only 10 minutes long, it is wise to spend a minute intro​ducing the topic by showing how it fits into physics teaching and another minute at the end for a summary of the main, points. This is well expressed by the adage. "Tell them what you are going to tell them. Tell them. Then, tell them what you told them".
(12) No single style is best for everyone and' it is expected that the presentation will vary with the lecturer and the topic., However, there are some archetypes to be avoided: 
(13) 1. The Frugal Slidemaker. His slides and transparencies are covered with the smallest typewriter print that he can find, making it possible to squeeze almost everything into one or two slides. It re​ally does not matter that the words cannot be seen beyond the first row because he reads the whole slide to the audience and tells them what they would have seen if it were visible. He never retakes a slide no matter how poor the colors are or how bad the contrast. He knows that his slides are poorly prepared but he rationalizes that he is very busy doing other things that are much more important than preparing visual aids.
(14) Once you have made the decision to include slides or over​head transparencies why not go the rest of the way and make it a truly professional job? Use large print that can be easily seen from the back of the room. Retake any photographs that are out of focus or have poor contrast. If a complicated diagram or photograph is es​sential, arrange to have a pointer available to focus attention on a detail or to help the audience follow a sequential flow.
 (15) 2. The Glib Mathematician, Rather than describing his contributions in a simple way that can be easily understood by the audience, he presents a long series of calculations and derivations tying them together with phrases such as, "It is well known that..." and    "One    can    readily    see that...".   After   the   first   few equations,   no   one   can  follow except   a   few   of   his   friends who  have   heard   it   all  before and   are   there   to   give   him moral support. The rest of the audience   appears   to   be   fol​lowing   because   they   are   so attentive.   Each    person    feels that  he  is  the  only one  who is   having   trouble   and,   being ashamed  to  admit  it,  puts  on an  act  for  the  benefit  of his nearby   colleagues.   They  show this     by     asking     peripheral questions   at   the   end   of   the talk   which   completely   ignore the   series   of   equations   that were presented.
(16) It is especially difficult for a listener to do mental arithmetics along with a speaker. If you feel that it is essential to pre​sent unfamiliar equations and detailed calculations, duplicate them for distribution to those interested at the end of your talk. Another trick is to come prepared with blank address labels. Anyone Who fills in a label is sent the details by mail after the conference, '
(17) 3. The Bungling Demonstrator. Because his apparatus for a simple demonstration is complex and seldom works, he makes some amateur movies or videotapes of the one time the thing behaved and shows them at the meeting. The movies are poorly planned, completely unedited, and the de​tailed operation of the apparatus is impossible to see on the small screen. The audience applauds the initiative and effort of the demon​strator, but each listener comes away firmly convinced that the demonstration is too complex and tricky to try himself in class. He also wonders whether he was wise in choosing this presentation instead of the concurrent session on teaching astrophysics with hand calculators.
(18) Unless one has experience with professional cameras and lighting, it is best to show demonstrations with the actual apparatus at the meeting. This involves a considerable amount of extra effort in transporting and setting up the apparatus and in rehearsing the demonstration, but the results speak for themselves. The audience will never forget a perfectly timed and dramatic demonstration. For most demonstrations, transporting the equipment to and from the meeting is an added difficulty t but it's worth the effort.
(19) Any demonstration shown at a meeting should be on a scale that is sufficiently large to be seen by the entire audience. If the apparatus is too small to be seen directly, you might try shadowgraph projection. 
(20) 4 The Bashful Body-Language Orator. Although his pre​pared talk proclaims enthusiasm for the topic, his body language conveys the opposite impression to the audience. He paces' back and forth like a caged animal hoping to be released from captivity. He grasps the lectern tightly until his knuckles turn white and then throws both arms around it, in the apparent hope that it will keep him afloat until the ten minutes are over. He sways from side to side shifting his weight from one foot to the other as if he were trying to hypnotize the audience before they fall asleep. He turns his back and talks to the screen or blackboard as if ashamed 'to look at the audience face to face. After writing an equation on the black- board, he quickly erases it and writes another before the audience has a chance of discovering an error in the first, equation. He grunts, snorts, and then adds "OK? OK!" after each sentence, perhaps be​cause he intuitively feels that all is not OK with the audience. Each sentence starts with a loud voice and then trails off until it becomes an inaudible mumble. Finally, in a desperate attempt to communi​cate, he holds the microphone so close to his lips that all of the p's and t's come through like explosions, driving the listeners up the wall.
(21) No one speaker is guilty of all the transgressions enumer​ated above but they are all too common at meetings. Some can be explained by inexperience but most are the result of poor habits de​veloped over many years of lecturing to students in the same man​ner. Experienced teachers have found the audio or video tape recorder an invaluable aid to sec themselves in action. Once you be​come conscious of such habits they are rather easy to overcome.
(22) To summarize, before sitting down to write your paper, think of the needs of (he audience at the meeting. Start by telling how your presentation is an important contribution to their physics teaching. Write out the entire text incorporating appropriate visual aids, making sure that such aids meet professional standards. Practice and revise the talk until the timing fits the allocated time and the delivery leaves no doubt that you are an expert teacher. Summarize your main points and make good use of the question period that follows to clarify and provide additional details that will benefit the entire audience. Make provisions for individuals by providing hand​outs at the end of the paper or arranging for mail correspondence afterwards. '
(From: "The Physics Teacher", November, 1978. Abridged.)
Текст № 11
THE CURRENT CHALLENGE: INTRODUCTORY PHYSICS
By John S. Rigden
The power of physics, as a discipline, derives from the fact that very general theories can be expressed mathematically and the ex​perimental precepts can be reduced to number forms. Thus, physics is a quantitative discipline and when treated quantitatively, the ideas of physics can be understood and appreciated only by those who have devoted the time required to learn the language of mathematics.
But the power of physics goes far beyond the discipline itself. To be sure, the ideas and concepts of physics find their meaning in the give-and-take1 between theory and experiment, but this physical meaning is merely the beginning. The meaning derived from physics informs the intellect about the most basic features of the universe; it teaches us about mass-energy that takes the forms of an atom, a protein, an oak leaf, and a child; it shapes the human imagination and finds expression in art, literature, and music; it inspires habits of mind which establish the tone, the character of human culture.
The authority of physics and the influence it has on human thought and behavior places a burden of responsibility on physicists; the responsibility of communicating the ideas and concepts of physics in a language other than that of mathematics and to inform non-scientists about their world. I fear physicists are falling short of meeting this responsibility.
During the 20th century, there have been fundamental changes in the ways physicists think about the phenomena of nature. The theory of relativity and quantum mechanics have cast the universe and the processes within it in new light. Yet, students who take introductory physics courses are unlikely to learn anything about 'either the new physics itself or the new perspectives prompted by modern physics. This is where physicists have failed.
The absence of modern physics in our introductory courses is a measure of our failure... on two levels. The basic content of intro​ductory physics has remained essentially the same for decades. Oh yes, we no longer dwell on pulleys and mechanical advantage and we now teach statics as a part of dynamics; however, the fact re​mains that the content of our courses is, as it has been for over a century, mechanics, heat and thermodynamics, electricity and mag​netism, and optics. Greatgrandparents and grandparents and parents took, in this basic sense, the same physics course as contemporary students are now taking.
Contrast introductory textbooks of physics, chemistry, and biology. In both chemistry and biology, textbooks have undergone drastic and dramatic changes in the last twenty-five years. Students of chemistry are taught the structure of atoms in terms of quantum mechanics and students of biology are taught the molecular basis of living organisms. New editions of standard introductory textbooks in both chemistry and biology contain new information, information that was not in the last edition. Chemistry and biology are dynamic, devel​oping subjects and this dynamic is reflected in their introductory textbooks. By contrast, physics textbooks are staid and predictable. Later editions differ from earlier editions only superficially: the order of the end-of-chapter problems, the numbers used in the problems, the ordering of topics, etc. No new information appears in a new edition of a physics textbook.
The content of introductory physics textbooks is static and, I fear, the courses based upon them are static as well. The vitality and the spirit that come to a subject when new ideas and new information are integrated into it are missing from physics. I suggest that the small number of students who elect to take physics is directly re​lated to the static, moribund content of our introductory courses. This is the first level of our failure: the vast majority of students es​chew the physics classroom. The second level of our failure is that students who do take introductory physics learn t nothing about, ideas that inspire contemporary physicists.
The tragedy of this failure to bring modern physics 'into our in​troductory courses is that the ideas of relativity and 'quantum me​chanics (to say nothing of applications of these great theories) are exciting, provocative, and pregnant with implications for human thought. !
The   ideas   of modern   physics   could   revitalize   the   introductory course and, in the process, revitalize departments of The audience interested in the, ideas of physic$ would expand, con​versation about the ideas of physics would be heard more frequently, and students would be more likely to enrol in physics.
Recently, I.I. Rabi has written, "I feel my generation and the current generation have not devoted the time and profound effort to make the extraordinary phenomena of relativity and quantum me​chanics accessible to the intelligent, educated person. I am sure it can be done because that's the way I understand it." Rabi's words are both an indictment and a challenge. We deserve the indictment; we should rise to the challenge.
(From: "American Journal of Physics",
VT    . December. 1986. Note
1. in the give-and-take – зд. Во взаимосвяз
Текст №12
КОМП’ЮТЕРНІ ВІРУСИ — ВИНАХІД ЛЮДИНИ

Навіть ті, що ніколи не працювали за комп’ютером і з острахом придивляються до цього “блакитноокого дива”, бодай раз у житті чули, що ця машина, яка вміє ледь не все, легко може стати жертвою людського розуму — “підхопивши” невиліковний вірус. У головах споживачів та користувачів комп’ютерів вкорінилася думка, що люди, які придумують комп’ютерні віруси, а потім розсилають їх у всесвітню Мережу — це такі собі злі генії, які відзначаються неабиякими розумовими здібностями і залишаються недосяжними ні для поліції, ні для технічного персоналу, що убезпечує Мережу від такої напасті. Насправді ж це далеко не так. Доволі часто автори комп’ютерних вірусів поводяться так, як маленькі діти, а Інтернет, ця найбільша інформаційна система світу, для них лише ігровий майданчик. Карають їх за тим самим принципом, який можна порівняти з українським “Чим би дитя не тішилось...” А тим часом руйнівні наслідки таких забав виводять з ладу роботу не лише окремих користувачів, а цілі корпорації та державні установи.

Комп’ютерні експерти, які співпрацюють з правоохоронними структурами в цілому світі, іноді просто дивуються, наскільки часто у програмних кодах вірусів автори залишають підписи та сліди, за якими їх легко знайти. Мало того, вони ще й досить часто полюбляють відверто похизуватися своїми “подвигами” в інтернет-конференціях та в IRC-чатах.

“Справжні злочинці ніколи так не поводяться, — заявляє нью-йоркський полісмен у відставці Піт Енгонаста. — Я ніколи не бачив, аби грабіжник люб’язно залишав на місці злочину записку про те, що саме він здійснив цей злочин”.

Однак, незважаючи на таке засилля доказів, авторів комп’ютерних вірусів не завжди вдається притягнути до відповідальності. Майже всі заарештовані злочинці здавалися правоохоронцям добровільно або інформація про них була здобута іншими комп’ютерними фахівцями і передана представникам влади. Річ у тому, що офіційні правоохоронці отримують не надто велику фінансову підтримку, а до того ще й завантажені виконанням своїх безпосередніх обов’язків щодо забезпечення порядку. Тому більшою мірою вони й сподіваються на допомогу добровільних “інспекторів”. Відділи боротьби з кіберзлочинністю більше зацікавлені в роботі над пошуками таких правопорушень, як комп’ютерні крадіжки та дитяча порнографія, а віруси залишаються поза полем їхньої діяльності, як і їхні автори часто залишаються непокараними.

Однак певні набутки є й у цій сфері. Недавно було заарештовано авторів широко поширеного вірусу “Goner”. Ними виявилось четверо ізраїльських підлітків. Вони увімкнули в код вірусу слово “Pentagone” і розпочали спілкування у чат-румі, назвавши його тим самим ім’ям. Системні адміністратори чату легко вистежили IP-адреси бешкетників і передали дані в поліцію.

Автор відомого на цілий світ вірусу “Анна Курникова” — Ян де Віт, запустивши своє творіння у Мережу, деякий час із жахом спостерігав за тим, як вірус скоро поширюється, але за декілька годин не втерпів: опублікував своє зізнання на власному сайті і пішов здаватися у поліцію.

Після того, як слідчі записали зізнання, суд визнав Яна де Віта винним, а мірою покарання йому назначили 150 годин суспільних робіт. Після того мер міста, в якому мешкав автор вірусу, запропонував розумнику посаду адміністратора міських комп’ютерних систем.

Філіппінський розробник вірусу “Lowe Bug” випущений на волю лише тому, що судове законодавство країни не передбачає покарання за такого виду злочини.

Аналітики в цілому світі пророкують погіршення вірусної ситуації. Очікується, що до 2013 року кожен другий електронний лист буде містити небезпечний код. На думку фахівців “Лабораторії Касперського” — провідної установи антивірусного забезпечення, оптимальним варіантом розв’язання цієї проблеми має стати поступове залучення в існуючі інтернет-технології нового обладнання та програмного забезпечення, яке сприйматиме й оброблятиме лише перевірену та сертифіковану інформацію. Вважається, що було б дуже добре надати персональні ідентифікаційні номери всім користувачам Мережі. Таке нововведення дало б змогу прослідковувати вірусні епідемії і запобігати їм, а також своєчасно локалізовувати авторів небезпечних програм і припиняти їхню роботу.

Однак навіть такі кардинальні заходи не гарантують успіху — дедалі частіше віруси надходять електронною поштою від добре відомих людей після того, як їхні комп’ютери стали жертвою цих вірусів. Тому виникає потреба у такій програмі, яка б уміла, окрім імені/адреси/, номера автора повідомлення, перевірити, чи саме ця людина надіслала повідомлення. На сьогодні ситуація і надалі залишає бажати кращого. Водночас для виробників антивірусних програм появився додатковий стимул до вдосконалення.

Підготував Тарас БАЛДА

Текст №13

ЩО ТАКЕ НЕЙРОЛІНГВІСТИЧНЕ ПРОГРАМУВАННЯ?

Нейролінгвістичне програмування, або скорочено НЛП - це мистецтво і наука про досконалість, результат дослідження того, як видатні люди в різноманітних областях діяльності досягали своїх видатних результатів. Цими коммунікативними вміннями може оволодіти кожний, хто хоче підвищити свою особисту і професійну ефективність. НЛП - це модель того, як окремі люди структурують свій унікальний життєвий досвід. Це лише один з багатьох засобів розуміння і організації фантастично складної і тим не менше прекрасної системи людських думок і комунікації. НЛП представляє певну позицію світорозуміння і засіб існування в цьому світі, що не можуть бути викладені в одній книзі, але поняття про які можна отримати шляхом читання між рядків. Задоволення від прекрасного музичного твору виникає від прослуховування цього твору, а не від того, що ми прочитаємо ноти. НЛП - річ практична. Це набір моделей, вмінь і технологій для того, щоб мислити і діяти ефективно в цьому світі. Мета НЛП - бути корисним, поширювати ваші вибори і робити життя кращим. Найважливішими питаннями про те, що ви знайшли для себе в тій книзі, є: "Чи це корисно? Чи це працює?" Знайдіть те, що виявляється корисним, і те, що працює, випробувавши це на собі. Важливіше виявити, де це НЕ працює, і змінювати це до тих пір, доки воно не стане працювати. В цьому дух НЛП. Краще пережити НЛП самому. Тому читайте меню, і якщо вам сподобається те, про що ви прочитали, спробуйте саму страву. Так що ж це таке - НЛП? НЛП - це мистецтво і наука про особисту майстерність. Мистецтво, тому що кожний вносить свою унікальну індивідуальність і стиль в те, що він робить, і це неможливо відобразити в словах або технологіях. Наука, тому що існує засіб і процес відкриття паттернів, видатними особистостями в будь-який області для досягнення видатних результатів ,що використовуються. Цей процес називається моделюванням, і виявлені з його допомогою паттерни, вміння і техніки знаходять все більш широке застосування в консультуванні, утворенні і бізнесі для підвищення ефективності комунікації, індивідуального розвитку і прискореного навчання. Чи траплялося вам зробити що-нибудь настільки вишукано і ефективно, що ви навіть самі собі здивувалися? Чи було так, щоб ви справді захоплювались тим, що зробили, і дивувалися тому, як ви це зробили? НЛП показує вам, як зрозуміти і змоделювати ваш власний успіх з тим, щоб ви змогли мати значно більше таких моментів. Це засіб відкриття і розкриття вашого індивідуальної геніальності, засіб виявлення того кращого, що є в вас і в інших людях. НЛП - це практичне мистецтво, що дозволить добитися тих результатів, яких ми щиро прагнемо в цьому світі. Створюючи цінності для інших людей. Це - дослідження того, що створює відмінність між видатним і звичайним. Воно також залишає після себе цілий вєєр надзвичайно ефективних технік в області створення, консультування, бізнесу і терапії.

Текст №14

ВЕРСТАТИ

Перші відомості про деревообробні машини відносяться до 13 ст.

Серійний випуск деревообробних машин почався на початку 19 ст. за цей час створена спеціалізована галузь машинобудування по виробництву деревообробного обладнання, яка включає в себе спеціалізовані конструкторські бюро, машинобудівні заводи, проектні та науково-дослідні організації.

Деревообробне обладнання відноситься до технологічного різновиду робочих машин і ділиться на верстати, преси і пакуючі пристрої.

Верстати призначені для зміни форми і розмірів заготовки. Преси — це машини, що здійснюють обробку тиском. Сортувальні або пакетуючі пристрої називають просто машинами. У широкій практиці ці назви не мають чітких границь. Наприклад, верстати для розпилювання колод називають лісопильними рамами.

Процес удосконалення деревообробних машин безперервний. Про основні напрямки їх розвитку на майбутнє можна судити, аналізуючи сучасне обладнання, результати міжнародних виставок і ярмарків. До цих напрямів відносять:

розширення типів спеціалізованих машин за видами виробництв, що дозволяє збільшити продуктивність, підвищити точність та сприяти автоматизації;

підвищення надійності досягається за рахунок кращих конструктивних рішень, використання кращих марок сталей, підвищення стійкості проти спрацювання окремих деталей;

удосконалення технології деревообробного машинобудування дозволить зменшити металоємкість і вартість машин. Це досягають завдяки використанню полімерних матеріалів, нормалізацією і уніфікацією, агрегатуванням, а також впровадженням прогресивних машинобудівельних технологій та ін.

Покращення форми, дизайну і комфортності машин, їх патентна спроможність, новизна нормативної схеми — це ті показники, що характеризують сучасне деревообробне обладнання.

На сьогодні в Україні технології верстатів значно відстають від зарубіжних верстатів, які є більш продуктивними і удосконаленими.

Важливе завдання найближчого майбутнього—розширення мереж заводів випуску сучасних верстатів для великих і малих підприємств, становлення деревообробного верстатобудування в Україні.

2.Призначення і технічна характеристика машини:

ЦДК4-2 — круглопильний ділильний верстат, друга модель. Призначений для повздовжнього розкрою пиломатеріалів на заготовки певної ширини.

В технологічному потоці верстат може бути розміщений після торцювального, фугувального верстатів або лісопильної рами. Якщо верстат знаходиться в лісопильному потоці то його розміщують на відстані 12-13 м від лісопильної рами. Коли верстат знаходиться в технологічному потоці після торцювального або фугувального верстатів то він розміщується на відстані 6-7 м. Він, також може розпочинати технологічний потік, в залежності від виду виробництва. Тоді після верстату для повздовжнього розкрою деревини розміщують інші верстати, які призначені для різної подальшої обробки пиломатеріалів, в залежності від їх призначення.

Робоче місце біля верстату повинно бути добре освітленим, провітрюватись, займати достатньо місця для вільного переміщення основних і допоміжних робітників, бути прибраним. На робочому місці не повинні знаходитись посторонні предмети. Опилки і відходи від пиломатеріалів повинні вчасно прибиратись з робочого місця. 

Аналіз суміщених графіків.

Верстат може працювати в межах 8...40 м/хв. На мінімальних швидкостях розпилюються заготовки максимальних товщин, а процес різання проходить в нелегких умовах. Як видно із графіка заготовки товщиною більше 50 мм не можуть розпилюватись на максимальній кінематичній швидкості, через те, що по потужності двигуна на різання він буде перевантажений. Двигун буде перевантажений і при тривалому розпилюванні заготовок товщиною 90 і 100 мм.

На максимальній швидкості подачі можуть розпилюватись заготовки товщиною до 50 мм. Швидкість подачі по завантаження верстату не може бути більшою як 38,4 м/хв, що обмежує повне використання верстата і приводить до зниження його продуктивності.

Швидкість подачі по ємності міжзубих впадин не лімітує роботу верстата, крива, що характеризує цю швидкість знаходиться досить високо по відношенню до інших швидкостей подачі.

Швидкість подачі по шорсткості обробленої поверхні, також не лімітує роботу верстата, тому що по розрахункам вона рівна VSRm=42,34 м/хв.

На основі проведеного аналізу можна зробити такі висновки:

Найбільш продуктивною буде робота верстата при розпилюванні заготовок до 50 мм на максимальній конструктивній швидкості подачі.

З метою використання всього діапазону кінематичних швидкостей необхідно механізувати завантаження верстата.

Розробити заходи по збільшенню технологічних можливостей обробки заготовок більших товщин (в межах технічної характеристики) на максимально високих швидкостях подачі, виходячи із потужності двигуна різання.
ТИПИ ЗАЧИНІВ
1.Introduction:

General remarks (setting a goal); Summary lead; Materials and methods

1.1 .General remarks: setting a goal: 
•The
 ...chief/general

 ...aim...

 ...central/ key/ ultimate 
...goal... 

...main/ particular 

...purpose...

...major/ primary

...task  ...of this paper/ study is to investigate/ establish P.

• One of the main/ principal objectives 

The     ...subject (matter)  ...of our paper/ study/ analysis/ research/ discussion is P.

• The present paper/ investigation ...goes (inquires) into/ focuses on/ deals with P.

...is devoted to the questions (problems/ issues) of P.

...undertakes to survey/ identify the structure of P.

...considers what factors/ processes influence P.

•In this article/ section...

I aim to determine/ I attempt to explain the mechanisms of P. 

...I am intended to give/ show/ develop/ provide/ record P. 

...I examine the nature/ characteristics/ features/ functions of P. 

...I (will) concentrate on/ argue that/ review P. 

...I want/ wish to turn to examples/ instances of P.

• I have two goals in mind in writing this book. 

In writing this paper, I had three goals in mind.

1.2. Summary lead: crucial information first: 
The structure of the article is as follows. The first section reviews/ describes/ clarifies/ outlines/ sketches P. Section 2 portrays/ dwells on/ enlarges upon/ shows that Q. Section 3 argues that P. The final section proposes/ summarizes/ spells out in (more) detail R.

In this article I review/ debate the problems (and advantages) of P, and argue that Q. I claim/ demonstrate/ suggest that (insufficient attention has been paid to) Q. In particular, it will be shown that R.

In this paper, I attempt to clarify the relation of P and Q. To do so, I first present R. I then attempt to show that P. In conclusion, S is considered. 

This paper presents a new (complex/ algorithmic/ structural) approach to the study of P. The empirical results are described in section 1. In section 2, I will address/ discuss/ characterize/ comment on/ specify/ tackle Q. Section 3 turns to P/ presents theoretical results, Section 4 concludes with a discussion of implications/ consequences of R.

This paper proposes a new methodological framework within which P. can be studied. After analyzing the data, it is concluded that Q. The results of the study are evaluated and assessed in the light of the problems of Q. Additionally, R is examined.

1.3. Material and methods: 
• In our study
...we have adopted/ applied an innovative approach to testing/ modeling P. 

...we develop/ offer/ provide/ rely on/ try/ work out/ use a method of P. 

...P is dealt with/ analyzed within a functional framework/ paradigm/ perspective.

• Our analysis/ investigation 
...is based on evidence/ calculations/ estimates of P. 

...capitalizes on/ proceeds on the idea/ findings of P. 

...rests on/ focuses on/ involves observations of P,

• This method/ approach
...enables predictions of/ allows decisions on P. 

This framework

...helps to investigate/ display/ elucidate/ illuminate P. 

...offers a clear/ practical way to implement P. 

...serves for/ aids in organizing the knowledge about P. 

...combines functional with formal explanation.

2. Compositional formulas:
Transitions (Cross-reference, interlinks between sections/points;
organizing the exposition); Text generating lexicon; Further intentions
2.1. Transitions (Cross-reference, interlinks between sections/points; organizing the exposition: 
• Our purpose
...here is to improve our knowledge of P.

...is to help scientists to prepare manuscripts. 

We aim
…here
...to determine whether P differs from Q. 

I shall concentrate
...here
...on exploring P. 

My concern
...here
...is with P.

• I/ We (shall)        ...start/ begin/ continue/ end/ finish/ close with/ by P.

To begin with/ First,

...we turn to instances of P/ we may consider P.

Second/ Finally,

...we are going to see/ examine whether P.

In closing,


...I want to discuss P/ to make a proposal that P.

• After
...these general/preliminary remarks,

…this short comment/ outlining Q,
...here is P/ P is in order.

...I shall introduce/ address/ return to P. 

...I shall consider the problem of P. 

...I want to test the significance of P. 

...I’d like to scrutinize the issue/ method of P.

• I have
...already/just
...given/mentioned/pointed out that P. 

We have
...already/just 
...seen that P. 

From the above/ Now
...it should be clear/ evident/ obvious that P.

• Here/ Now
...we can pass on/ we shall move on to consider P. 

In the course of this investigation
...P will discussed/ it will be shown that P. 

In the rest of this paper/ section
...I (shall) reflect on/ speculate about P. 

In the remainder of this paragraph 
...I intend to confront/ face the issue that P. 

Before we go into this problem,
...I want to raise the issue of P. 

In order to examine P,

...it is essential that we make clear Q.

• Now/ Here it is ...appropriate/ convenient/ desirable/ essential/ fruitful 
...to start with P. 

... helpful/ important/ informative/ instructive/ proper 
...to check P. 

... fair/ interesting/ natural/ pertinent/ productive

...to turn to P. 

...rational/ reasonable/ sensible/ suitable/ useful/ wise

...to mention P.

• It is
 ...important to emphasize/ reasonable to assume/ safe (natural) to predict that P. 

...helpful to examine P/ interesting to see if P/ informative to turn to P. 

...desirable to have a clear view of P/ logical to ask whether P/ worth noting that P. 

It 

...might be wise to begin with/ show/ take P/ seems/ would be fair to presume that P.

• P will be addressed/ treated


...again/ in the next section/ once more/ below.

We summarize this discussion/ problem 
...(in the subsection) below. 

We will return to the matter/ question

...after (first explaining/ discussing) Q. 

I shall take up/ examine this topic/ issue 
...in due course/ in Section 7/ below/ later.

•To conclude/ sum up/ reiterate,
...this paper has explored/ investigated/ shown/ established P.

...in this section I have speculated on/ argued that/ faced P. 

We conclude this article 

...with a few observations/ remarks/ comments/ notes on P.

• I want /should like/ I’d like to complete the paper…by demonstrating/ postulating/ positing that P. 

I want to end
...by repeating/ stressing/ emphasizing/ noting that P.

2.2. Text generating lexicon: 
• The present
...study/ account 
...examines P/ assumes (follows) the view that P.

...description
...rests on the assumption/ claim/ observation that P. 

...discussion
...is premised on the notion/ idea/ hypothesis of P.

• In the present study
...we set out to analyze P/ we advance the hypothesis that P.

...I assume a view of P/I consider P from the point of view of Q.

P is the only subject
...of the present discussion.

• Our research is based on
...the assumption/ belief/ concept/ idea/ theory that P.

Our analysis rests on
...the conception/ claim/ idea/ hypothesis/ supposition that P.

In our investigation,
...we proceed from the notion/ (point of) view/viewpoint of P. 

My own point of departure 
...has been the view/ concept/ idea/ hypothesis that P,

• The general notion/ central concept/ (important) point 
...in our model 
...is that P. 

Our hypothesis/ The idea
...here
...is that P.

• This 
...concept

...will serve as a starting point for studying P.

...notion

...needs careful explanation/ needs to be reconsidered. 

...idea

...is a useful starting-point for investigating P. 

...theory

...is basic/ fundamental/ strategic/ germane/ relevant to our approach.

...hypothesis
...proved useful in solving problems concerning P. 

...view

...is prevailing/ innovative in contemporary research. 

...interpretation 
...can be generalized to apply to P. 

...model

...can be extended to take account of P. 

The 
...basic notions 
...of this theory are given below/ in [NN].

• First,
...I am going to sketch my proposal that P/ to use/ study P as Q.

...I want to point to/ review/ introduce new principles.

Now
...I can/ shall/ should provide P/ I must emphasize that P.

...I must say a few words about P.

...I should/ would like to illustrate/ suggest/ posit/ stress that P. 

Here
...we can make (put forth) a supposition that P.

...we propose a theory to account for P. 

At this point 
...a certain clarification is necessary.

...one important detail must be noted, P. 

Let us now
...turn to/ return to example 1 (the discussion of P)/ (re)consider P. 

We must now
...define/ determine/ establish/ estimate/ inquire into/ provide P. 

Finally,

...I find it necessary to consider P/ to turn our attention to P. 

The concluding/ final sections/ comments/ remarks concern/ focus on/ provide P.
• Before we start out discussing P 
...we need some background/ we need to define P. 

Later



...we will need to introduce P. 

To assess whether P,

...we should turn to Q/ one could try to separate Q. 

To illustrate the point (further),
...we may take P/ we may note that P. 

For our. present purposes

...I shall use P for Q.

...it may (might) be added/ noted that P. 

Turning to the data under consideration in this article,

...I must mention that P/ we shall need to see/ consider to what extent P.

• P will be discussed/exemplified/explained
...in what follows. 

These implications underlie


...what follows. 

The question reads/ The structure of the article is
...as follows: P. 

Suggested rules for a good introduction are
...as follows: P. 

Examples of each position are

...the following, P. 

We define Q



...in the following way: P. 

This set can be generated


...by the following rule: P. 

It may be illuminating to note


...the following facts about P, Q. 

Consider




...the following remark made by Hume, P. 

The following table/ diagram/ figure/ theorem
 ...shows that P/ tells us that P. 

The following examples


...may serve as illustrations. 

The following comparisons


...may help us to visualize P. 

The following qualifications should be made, P. In the following subsection we discuss P 

The following

...considers only P/ is a description (consideration/ picture) of P

• The foregoing example
...is meant to illustrate P. 

The foregoing description
...might be called traditional. 

The foregoing reflections
...are based on P. 

One important detail
...must be noted, P. 

One difference

...is apparent between the two approaches: P.

One further remark

...is required concerning P. 

Two further points

...are worth making, P and Q. 

Further questions

...arise when we compare P and Q. 

A further aim of the paper
...is to make/ show P.

• The only step

...needed (here)

...is P.

The issue that

...ought to be raised here
...concerns P.

The second point

...I want to raise here
...has to do with P.

P is valid only

...for the former/ latter
...class.

This latter point

...requires justification.

The latter is viewed

...(here)


...in its most general aspect.

Closely connected

...with this first problem
...is another one: P.

There are two

...main ways in which we can proceed: either we regard P,

or we can regard Q.

2.3. Further intentions: 
• To solve the problem,

...we employ the approach/ method/strategy/ technique of P.

To supply evidence,

...we should figure out P/ will focus on P. 

To lend support to our hypothesis,
...we require knowledge about Q. 

To bridge the gap in our knowledge about R,
 ...we should pay/ shift attention to P. 

To base our position,

...we place the issue in another perspective. 

...we impose constraints on P.

• This issue
...can serve as a basis for (the theory of) P.

This matter
...can form a background for a judgment about P.

This point
...requires justification/ should be examined in detail/ with accuracy.

This question
...requires (further) remark/ comment/ explanation.

This problem
...presupposes deep study/ minute analysis/ understanding of P.

This method
...should be precisely/ clearly/ accurately/ explicitly/ rigidly defined.

This approach 
...can be extensively/ properly/ reasonably applied to P.

This thesis
...should be formulated/ stated in consonance with P.

This topic
...should be studied/ investigated closely/ carefully/ thoroughly.

• Our approach/analysis/study 
...seeks to resolve the problem of P.

The problem


...which our approach seeks to resolve is this: P. 

A process like P


...can help resolve the problem of establishing Q. 

These problems


...can be resolved by (applying/ using) P.

• Here, we 
...accept/ admit (he approach/ hypothesis/ adhere to the assumption/ idea that P. ...posit/ stipulate/ attempt to construe a model of P/ perceive P as Q. 

...presume P to be Q/ find it necessary to constrain the notion of P to Q. 

...view P in a historical perspective/ in a general aspect/ through/ as/ against Q. 

P
...is conceived/ regarded here as an absolute notion/ as a system/ tendency.

...is viewed here as (being an example of) Q/ as having an instrumental function.

• The approach/ claim adopted here

...is based on observations of P. 

Our calculation/ classification/ explanation 
...is based on considerations that P. 

Our hypothesis



...is based on an assumption that P. 

Our interpretation



...is based on an examination of P. 

Our argument/ proposal/ strategy

...is based on the concept/ technique/ theory of P.

• Now
...I/ we shall 
...appeal to the concept/ notion/ theory of P.

...touch upon the problem/ question/ issue concerning P.

Further
...I/ we shall ...talk on/paint in more detail P/ formulate the criterion of P. 

To show that P, 
...I/ we shall 
...postulate/ state/ apply/ derive the principles of Q. 

...admit the theory/ postulate/ suggestion/ view of Q. 

...frame an extension of the paradigm/ notion of Q. 

...put forward a hypothesis/ model of Q. 

...present/ propose an algorithm for Q. 

...develop/ design/ apply a formalism of Q. 

...impose restrictions on/ place (put) constraints on Q. 

...employ/ extend the law/ rule/ thesis that Q.

Here
...I/ we can 
...add/ mention/ note/ indicate/ reiterate/ repeat/ say that P.

 ...point out/ allude to the publications on the subject.

