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é×ÁÎÕ é×ÁÎÏ×ÉÞÕ é×ÁÎÏ×Õ Ë ÅÇÏ 250-ÌÅÔÉÀðïìîïå îáú÷áîéå ó�á�øé© ðåò÷ùê á÷�ïò, ÷�ïòïê á÷�ïòüÔÏ �ÒÉÍÅÒ ÏÆÏÒÍÌÅÎÉÑ ÓÔÁÔØÉ ÄÌÑ ÖÕÒÎÁÌÁ �áÌÇÅÂÒÁ É áÎÁÌÉÚ�.§1. ðÒÉÍÅÒÙ ÒÁÚÄÅÌÏ× ÓÔÁÔØÉüÔÏ ÂÙÌ �ÒÉÍÅÒ ÎÕÍÅÒÕÅÍÏÇÏ ÒÁÚÄÅÌÁ ×ÅÒÈÎÅÇÏ ÕÒÏ×ÎÑúÁÇÏÌÏ×ËÉ ÓÏ Ú×ÅÚÄÏÞËÏÊ ÎÅ ÎÕÍÅÒÕÀÔÓÑ Á×ÔÏÍÁÔÉÞÅÓËÉ1.1. úÁÇÏÌÏ×ÏË ×ÔÏÒÏÇÏ ÕÒÏ×ÎÑ. üÔÏ �ÒÉÍÅÒ ÚÁÇÏÌÏ×ËÁ ×ÔÏÒÏÇÏ ÕÒÏ×-ÎÑ.îÅÎÕÍÅÒÕÅÍÙÊ ÚÁÇÏÌÏ×ÏË ×ÔÏÒÏÇÏ ÕÒÏ×ÎÑ. üÔÏ �ÒÉÍÅÒ ÎÅÎÕÍÅÒÕÅ-ÍÏÇÏ ÚÁÇÏÌÏ×ËÁ ×ÔÏÒÏÇÏ ÕÒÏ×ÎÑ.1.1.1. úÁÇÏÌÏ×ÏË ÔÒÅÔØÅÇÏ ÕÒÏ×ÎÑ. üÔÏ �ÒÉÍÅÒ ÚÁÇÏÌÏ×ËÁ ÔÒÅÔØÅÇÏ ÕÒÏ×-ÎÑ.îÅÎÕÍÅÒÕÅÍÙÊ ÚÁÇÏÌÏ×ÏË ÔÒÅÔØÅÇÏ ÕÒÏ×ÎÑ. üÔÏ �ÒÉÍÅÒ ÎÅÎÕÍÅÒÕÅÍÏÇÏÚÁÇÏÌÏ×ËÁ ÔÒÅÔØÅÇÏ ÕÒÏ×ÎÑ.§2. �ÅÏÒÅÍÙ, ÌÅÍÍÙ, ÚÁÍÅÞÁÎÉÑ. . .�ÅÏÒÅÍÁ 1 (ÎÅÒÁ×ÅÎÓÔ×Ï æÉÛÅÒÁ). üÔÏ Á×ÔÏÍÁÔÉÞÅÓËÉ �ÒÏÎÕÍÅÒÏ×ÁÎ-ÎÁÑ ÔÅÏÒÅÍÁ.ðÕÓÔØ A1, A2, . . . , Am | ÒÁÚÌÉÞÎÙÅ ÎÅ�ÕÓÔÙÅ �ÏÄÍÎÏÖÅÓÔ×Á n-ÜÌÅ-ÍÅÎÔÎÏÇÏ ÍÎÏÖÅÓÔ×Á. åÓÌÉ �ÅÒÅÓÅÞÅÎÉÅ ÌÀÂÙÈ Ä×ÕÈ ÉÚ ÎÉÈ ÓÏÓÔÏÉÔ ÉÚ` ÜÌÅÍÅÎÔÏ×, ÔÏ m 6 n.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: geometri
 inequalities, mean absolute 
urvature, 
onvexity.òÁÂÏÔÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÏÍ îû-0000.0000.0.1



2 ðåò÷ùê á÷�ïò, ÷�ïòïê á÷�ïò�ÅÏÒÅÍÁ 2. åÓÌÉ ×ÓÅ ËÏÒÎÉ ÍÎÏÇÏÞÌÅÎÁ ÌÅÖÁÔ × ×Ù�ÕËÌÏÍ ÍÎÏÇÏÕÇÏÌØ-ÎÉËÅ K, ÔÏ ×ÓÅ ËÏÒÎÉ ÅÇÏ �ÒÏÉÚ×ÏÄÎÏÊ ÔÁËÖÅ ÌÅÖÁÔ × ÍÎÏÇÏÕÇÏÌØÎÉËÅK.�ÅÏÒÅÍÁ äÉÒÉÈÌÅ. äÌÑ ÌÀÂÏÇÏ ×ÅÝÅÓÔ×ÅÎÎÏÇÏ ÞÉÓÌÁ � É ÌÀÂÏÇÏ ÎÁÔÕ-ÒÁÌØÎÏÇÏ ÞÉÓÌÁ n ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅ ÒÁ�ÉÏÎÁÌØÎÏÅ ÞÉÓÌÏ a=b ÓÏ ÚÎÁÍÅÎÁ-ÔÅÌÅÍ b 6 n, ÞÔÏ
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< 1bn:óÌÅÄÓÔ×ÉÅ 1. äÌÑ ÌÀÂÏÇÏ ÉÒÒÁ�ÉÏÎÁÌØÎÏÇÏ ÞÉÓÌÁ � ÓÕÝÅÓÔ×ÕÅÔ ÂÅÓËÏ-ÎÅÞÎÏ ÍÎÏÇÏ ÔÁËÉÈ ÒÁ�ÉÏÎÁÌØÎÙÈ ÞÉÓÅÌ a=b, ÞÔÏ
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< 1b2 :äÏËÁÚÁÔÅÌØÓÔ×Ï. �ÁË ÏÆÏÒÍÌÑÅÔÓÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á. åÓÌÉ ÎÕÖÎÏ, ÔÏ ×ÌÀÂÏÍ ÍÅÓÔÅ ÍÏÖÎÏ ÎÁ�ÉÓÁÔØ ÓÎÏÓËÕ1. �äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ äÉÒÉÈÌÅ. á × Ë×ÁÄÒÁÔÎÙÈ ÓËÏÂËÁÈ ÍÏÖÎÏÎÁ�ÉÓÁÔØ ÚÁÇÏÌÏ×ÏË ×ÍÅÓÔÏ \ÄÏËÁÚÁÔÅÌØÓÔ×Ï" ÉÌÉ \proof ". �ï�ÒÅÄÅÌÅÎÉÅ 1. üÔÏ Á×ÔÏÍÁÔÉÞÅÓËÉ �ÒÏÎÕÍÅÒÏ×ÁÎÎÏÅ Ï�ÒÅÄÅÌÅÎÉÅ.ðÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ×ÅÝÅÓÔ×ÅÎÎÙÈ ÞÉÓÅÌ ÎÁÚÙ×ÁÅÔÓÑ ×ÓÀÄÕ �ÌÏÔÎÏÊ ÎÁÏÔÒÅÚËÅ [a; b℄, ÅÓÌÉ × ÌÀÂÏÍ ÏÔËÒÙÔÏÍ �ÒÏÍÅÖÕÔËÅ (�; �) ⊂ [a; b℄ ÓÏÄÅÒÖÉÔ-ÓÑ ÈÏÔÑ ÂÙ ÏÄÉÎ ÞÌÅÎ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ.úÁÍÅÞÁÎÉÅ 1. �ÁË ×ÙÇÌÑÄÉÔ Á×ÔÏÍÁÔÉÞÅÓËÉ �ÒÏÎÕÍÅÒÏ×ÁÎÎÏÅ ÚÁÍÅÞÁ-ÎÉÅ.ï�ÅÎËÁ × ÔÅÏÒÅÍÅ ÔÏÞÎÁ, ÏÎÁ ÄÏÓÔÉÇÁÅÔÓÑ ÄÌÑ L = {0; 1; : : : ; s − 1} É×ÓÅÈ �ÏÄÍÎÏÖÅÓÔ× n-ÜÌÅÍÅÎÔÎÏÇÏ ÍÎÏÖÅÓÔ×Á, ÓÏÄÅÒÖÁÝÉÈ ÎÅ ÂÏÌÅÅ ÞÅÍ sÜÌÅÍÅÎÔÏ×. îÏ, ÅÓÌÉ �ÒÅÄ�ÏÌÏÖÉÔØ, ÞÔÏ ÍÎÏÖÅÓÔ×Ï L ÎÅ ÓÏÄÅÒÖÉÔ ÎÕÌÑ,ÔÏ Ï�ÅÎËÕ ÍÏÖÎÏ ÕÌÕÞÛÉÔØ. ÷ 2003 Ç. óÎÅ×ÉÌÉ [5℄ �ÏËÁÚÁÌ, ÞÔÏ ÔÏÇÄÁm 6 C0n−1+C1n−1+ : : :+Csn−1. ìÅÇËÏ �ÏËÁÚÁÔØ, ÞÔÏ × ÕËÁÚÁÎÎÏÊ ÓÉÔÕÁ�ÉÉÜÔÁ Ï�ÅÎËÁ ÎÅÕÌÕÞÛÁÅÍÁ.ðÒÉÍÅÒ 1. á ×ÏÔ Á×ÔÏÍÁÔÉÞÅÓËÉ �ÒÏÎÕÍÅÒÏ×ÁÎÎÙÊ �ÒÉÍÅÒ.äÌÑ ËÏÎÉË x2 + y2 = 1, 23x2 + 18x− 288y2 − 576y = 297 �ÑÔÉÕÇÏÌØÎÉË Ó×ÅÒÛÉÎÁÍÉ (1; 0); ( 513 ;−1213) ; (35 ;−45) ; (0;−1); (

−
35 ;−45)Ñ×ÌÑÅÔÓÑ �ÑÔÉÕÇÏÌØÎÉËÏÍ ðÏÎÓÅÌÅ.úÁÍÅÞÁÎÉÅ. �ÁË ÍÏÖÎÏ ÓÄÅÌÁÔØ ÚÁÍÅÞÁÎÉÅ, Ï�ÒÅÄÅÌÅÎÉÅ, �ÒÉÍÅÒ É Ô.�.,
 ÎÕÖÎÙÍ ÷ÁÍ ÎÁÚ×ÁÎÉÅÍ, × ÞÁÓÔÎÏÓÔÉ �ÒÏÎÕÍÅÒÏ×ÁÎÎÙÅ ×ÒÕÞÎÕÀ.1üÔÏ ÓÎÏÓËÁ



ëïòï�ëéê ÷áòéáî� îáú÷áîéñ äìñ ëïìïî�é�õìá 3§3. îÕÍÅÒÁ�ÉÑ ÆÏÒÍÕÌüÔÏ �ÒÉÍÅÒ ÆÏÒÍÕÌÙ, �ÒÏÎÕÍÅÒÏ×ÁÎÎÏÊ ×ÒÕÞÎÕÀ\begin{equation}\fra
{\pi}{4} = 4 \ar
tg \fra
{1}{5} - \ar
tg \fra
{1}{239}\tag{239}\end{equation} �4 = 4 ar
tg 15 − ar
tg 1239 (239)åÓÌÉ ÎÕÖÎÏ ÎÏÍÅÒ ÂÅÚ ÓËÏÂÏÞÅË ÉÌÉ Ó ÄÒÕÇÏÇÏ ×ÉÄÁ ÓËÏÂÏÞËÁÍÉ, ÔÏ ÔÁË:\begin{equation}e^{i\phi} = \
os \phi + i \sin \phi \tag*{[15℄}\end{equation} ei� = 
os�+ i sin� [15℄åÓÌÉ ×ÍÅÓÔÏ ÎÏÍÅÒÁ Ú×ÅÚÄÏÞËÁ, ÔÏ ÔÁË:\begin{equation}\int_{0}^\infty \fra
{\sin x}{x} = \fra
{\pi}{2} \tag{$*$}\end{equation}
∫

∞0 sinxx = �2 (∗)îÅÎÕÍÅÒÕÅÍÕÀ ÆÏÒÍÕÌÕ ÍÏÖÎÏ ÎÁÂÉÒÁÔØ ÔÁË:\begin{equation*}1 + \fra
{1}{4} + \fra
{1}{9} + \fra
{1}{16} + \fra
{1}{25} +\dots = \fra
{\pi^2}{6}\end{equation*} 1 + 14 + 19 + 116 + 125 + · · · = �26ÉÌÉ ÔÁË:$$\int_{0}^\infty \fra
{\ln x}{x^2+1} = 0.$$
∫

∞0 lnxx2 + 1 = 0:
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