
ï ÎÅËÏÔÏÒÙÈ �ÒÑÍÙÈ,Ó×ÑÚÁÎÎÙÈ Ó ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÏÍá.ç. íÑËÉÛÅ×ÕÞÉÔÅÌØ ÍÁÔÅÍÁÔÉËÉ ÌÉ�ÅÑ �1303îÁÓÔÏÑÝÁÑ �ÕÂÌÉËÁ�ÉÑ �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÀ ÒÁÓÛÉÒÅÎÎÕÀ É ÄÏ�ÏÌÎÅÎÎÕÀ ×ÅÒÓÉÀ ÌÅË�ÉÉ, �ÒÏÞÉÔÁÎÎÏÊÁ×ÔÏÒÏÍ ÎÁ óÅÍÉÎÁÒÅ õÞÉÔÅÌÅÊ. óÁÍÁ ÌÅË�ÉÑ Ñ×ÌÑÌÁÓØ �Ï�ÙÔËÏÊ ÏÚÎÁËÏÍÉÔØ �ÒÉÓÕÔÓÔ×ÕÀÝÉÈ Ó ÔÅÍ, ËÁËÉÍÏÂÒÁÚÏÍ ÓÏÅÄÉÎÅÎÎÙÍÉ ÕÓÉÌÉÑÍÉ �öÅÌÅÚÎÏÇÏ ÄÒÕÇÁ� (ËÏÍ�ØÀÔÅÒ + �ÒÏÇÒÁÍÍÁ �öÉ×ÁÑ ÇÅÏÍÅÔÒÉÑ�), ÌÀÂÏ-ÚÎÁÔÅÌØÎÏÇÏ ÕÞÅÎÉËÁ (× ÄÁÎÎÏÍ ÓÌÕÞÁÅ × ÜÔÏÊ ÒÏÌÉ ×ÙÓÔÕ�ÁÌ ÕÞÁÝÉÊÓÑ 11 ËÌÁÓÓÁ ÌÉ�ÅÑ �1511 ñÒÏÓÌÁ× çÁÎÉÎ)É ÂÏÌÅÅ-ÍÅÎÅÅ ÒÁÚÂÉÒÁÀÝÅÇÏÓÑ × �ÒÅÄÍÅÔÅ ÎÁÓÔÁ×ÎÉËÁ ÍÏÖÎÏ �ÏÌÕÞÁÔØ ÎÏ×ÙÅ É ÎÅ ×ÓÅÇÄÁ ÏÞÅ×ÉÄÎÙÅ ÆÁËÔÙ× ÏÂÌÁÓÔÉ ÜÌÅÍÅÎÔÁÒÎÏÊ ÇÅÏÍÅÔÒÉÉ.1. ðÒÅÄ×ÁÒÉÔÅÌØÎÙÅ ÚÁÍÅÞÁÎÉÑ: ×Ó�ÏÍÎÉÍ ËÌÁÓÓÉËÕ!ëÁÖÄÏÍÕ ÌÀÂÉÔÅÌÀ ÜÌÅÍÅÎÔÁÒÎÏÊ ÇÅÏÍÅÔÒÉÉ ÎÁ×ÅÒÎÑËÁ ÉÚ×ÅÓÔÎÙ Ä×Å ÚÁÍÅÞÁÔÅÌØÎÙÅ �ÒÑÍÙÅ × ÔÒÅ-ÕÇÏÌØÎÉËÅ: �ÒÑÍÁÑ üÊÌÅÒÁ ([3℄:5.116, 5.117; [4℄:444) É �ÒÑÍÁÑ îÁÇÅÌÑ ([2℄; [3℄:5.79; [4℄:489). îÁ ×ÓÑËÉÊ ÓÌÕÞÁÊ×ÓÅ ÖÅ ÎÁ�ÏÍÎÉÍ, ÞÔÏ ÎÁ �ÅÒ×ÏÊ ÉÚ ÎÉÈ ÌÅÖÁÔ ÔÏÞËÉ î (ÏÒÔÏ�ÅÎÔÒ ÔÒÅÕÇÏÌØÎÉËÁ), í (ÅÇÏ �ÅÎÔÒÏÉÄ) Éï (�ÅÎÔÒ Ï�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ), �ÒÉÞÅÍ îí :íï = 2 : 1, Á ÔÁËÖÅ å | �ÅÎÔÒ ÏËÒÕÖÎÏÓÔÉ, Ï�ÉÓÁÎÎÏÊÏËÏÌÏ ÓÅÒÅÄÉÎÎÏÇÏ ÔÒÅÕÇÏÌØÎÉËÁ (ÔÁË ÎÁÚÙ×ÁÅÍÏÊ ÏËÒÕÖÎÏÓÔÉ üÊÌÅÒÁ ÉÌÉ ÄÅ×ÑÔÉ ÔÏÞÅË). ðÏÓÌÅÄÎÑÑÔÏÞËÁ Ñ×ÌÑÅÔÓÑ ÓÅÒÅÄÉÎÏÊ ÏÔÒÅÚËÁ îï.îÁ ×ÔÏÒÏÊ �ÒÑÍÏÊ ÒÁÓ�ÏÌÏÖÅÎÙ ÔÏÞËÉ N (ÔÏÞËÁ îÁÇÅÌÑ: × ÜÔÏÊ ÔÏÞËÅ �ÅÒÅÓÅËÁÀÔÓÑ �ÒÑÍÙÅ, ÓÏÅÄÉÎÑ-ÀÝÉÅ ×ÅÒÛÉÎÙ ÔÒÅÕÇÏÌØÎÉËÁ Ó ÔÏÞËÁÍÉ ËÁÓÁÎÉÑ ×ÎÅ×�ÉÓÁÎÎÙÈ ÏËÒÕÖÎÏÓÔÅÊ Ó �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÍÉ ÓÔÏ-ÒÏÎÁÍÉ; ËÁÖÄÁÑ ÉÚ ÎÉÈ ÄÅÌÉÔ �ÅÒÉÍÅÔÒ ÔÒÅÕÇÏÌØÎÉËÁ �Ï�ÏÌÁÍ), í (�ÅÎÔÒÏÉÄ ÔÒÅÕÇÏÌØÎÉËÁ) É I (�ÅÎÔÒ×�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ), ÔÁË ÞÔÏ NM : MI = 2 : 1, Á ÔÁËÖÅ S | �ÅÎÔÒ ÏËÒÕÖÎÏÓÔÉ, ×�ÉÓÁÎÎÏÊ × ÓÅÒÅ-ÄÉÎÎÙÊ ÔÒÅÕÇÏÌØÎÉË. üÔÕ ÔÏÞËÕ ÎÁÚÙ×ÁÀÔ ÔÏÞËÏÊ û�ÉËÅÒÁ | ÏÎÁ Ñ×ÌÑÅÔÓÑ ÓÅÒÅÄÉÎÏÊ ÏÔÒÅÚËÁ NI , É,ËÒÏÍÅ ÔÏÇÏ, ÓÌÕÖÉÔ �ÅÎÔÒÏÍ ÔÑÖÅÓÔÉ �ÏÌÏÇÏ ÔÒÅÕÇÏÌØÎÉËÁ Ó �ÒÏ×ÏÌÏÞÎÙÍÉ ÒÅÂÒÁÍÉ.é Ó ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÏÍ Ó×ÑÚÁÎÙ ÍÎÏÇÉÅ ÚÁÍÅÞÁÔÅÌØÎÙÅ �ÒÑÍÙÅ. ðÏÖÁÌÕÊ, ×ÏÚÇÌÁ×ÌÑÅÔ ÜÔÏÔ Ó×ÏÅÏÂÒÁÚ-ÎÙÊ �ÈÉÔ-�ÁÒÁÄ� ÓÌÅÄÕÀÝÁÑ ÔÒÏÊËÁ:
• �ÒÑÍÁÑ çÁÕÓÓÁ ([3℄:4.55; [4℄:350), ÎÁ ËÏÔÏÒÏÊ ÒÁÓ�ÏÌÏÖÅÎÙ ÓÅÒÅÄÉÎÙ ÄÉÁÇÏÎÁÌÅÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ, ÁÔÁËÖÅ ÓÅÒÅÄÉÎÁ ÏÔÒÅÚËÁ, ÓÏÅÄÉÎÑÀÝÅÇÏ ÔÏÞËÉ �ÅÒÅÓÅÞÅÎÉÑ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÈ ÓÔÏÒÏÎ (�ÒÅÄ�ÏÌÁÇÁÅÍ,ÞÔÏ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÅ ÓÔÏÒÏÎÙ ÎÅ�ÁÒÁÌÌÅÌØÎÙ);
• �ÒÑÍÁÑ îØÀÔÏÎÁ ([3℄:6.5; [4℄:541), ÓÏÄÅÒÖÁÝÁÑ × Ï�ÉÓÁÎÎÏÍ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÅ ÓÅÒÅÄÉÎÙ ÄÉÁÇÏÎÁ-ÌÅÊ É �ÅÎÔÒ ×�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ (ÍÏÖÎÏ ÓËÁÚÁÔØ, �ÒÑÍÁÑ çÁÕÓÓÁ Ï�ÉÓÁÎÎÏÇÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ:ÚÎÁÍÅÎÁÔÅÌØÎÁÑ �ÅÒÅËÌÉÞËÁ ÓÌÁ×ÎÙÈ ÉÍÅÎ!);
• �ÒÑÍÁÑ ûÔÅÊÎÅÒÁ ([3℄:6.36; [4℄:558), ÎÁ ËÏÔÏÒÏÊ ÌÅÖÁÔ ÏÒÔÏ�ÅÎÔÒÙ ÞÅÔÙÒÅÈ ÔÒÅÕÇÏÌØÎÉËÏ×, ÏÂÒÁ-ÚÏ×ÁÎÎÙÈ �ÒÑÍÙÍÉ, �ÒÏÈÏÄÑÝÉÍÉ ÞÅÒÅÚ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÅ ÓÔÏÒÏÎÙ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ (Ï�ÑÔØ ÖÅ,ÓÞÉÔÁÅÍ, ÞÔÏ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÅ ÓÔÏÒÏÎÙ �ÅÒÅÓÅËÁÀÔÓÑ).é ÅÝÅ ÏÄÉÎ ÆÁËÔ ÉÚ ÓÅÒÉÉ �É Ú×ÅÚÄÁ Ó Ú×ÅÚÄÏÀ ÇÏ×ÏÒÉÔ�: �ÒÑÍÙÅ çÁÕÓÓÁ É ûÔÅÊÎÅÒÁ �ÅÒ�ÅÎÄÉËÕÌÑÒÎÙ.ïÄÎÁËÏ ÓÏ×ÓÅÍ ÍÁÌÏ ÉÚ×ÅÓÔÎÏ ÏÂ ÁÎÁÌÏÇÁÈ �ÒÑÍÙÈ üÊÌÅÒÁ É îÁÇÅÌÑ ÄÌÑ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ. (÷Ï ×ÓÑËÏÍÓÌÕÞÁÅ, Á×ÔÏÒÕ ÜÔÉÈ ÓÔÒÏË ÕÄÁÌÏÓØ ÏÂÎÁÒÕÖÉÔØ × ÄÏÓÔÕ�ÎÙÈ ÅÍÕ ÉÓÔÏÞÎÉËÁÈ ÔÏÌØËÏ ÏÄÉÎ: ðÕÓÔØ ÞÅÔÙ-ÒÅÈÕÇÏÌØÎÉË ABCD ÍÏÖÎÏ ×�ÉÓÁÔØ × ÏËÒÕÖÎÏÓÔØ É Ha | ÏÒÔÏ�ÅÎÔÒ ÔÒÅÕÇÏÌØÎÉËÁ BCD. �ÁËÉÍ ÖÅÏÂÒÁÚÏÍ Ï�ÒÅÄÅÌÉÍ ÔÏÞËÉ Hb, H
, Hd. �ÏÇÄÁ �ÒÑÍÙÅ áHa, ÷Hb, óH
, DHd �ÅÒÅÓÅËÁÀÔÓÑ × ÔÏÞËÅ î Éí(�ÅÎÔÒÏÉÄ) Ñ×ÌÑÅÔÓÑ ÓÅÒÅÄÉÎÏÊ ïî , ÇÄÅ ï | �ÅÎÔÒ Ï�ÉÓÁÎÎÏÊ ÏËÏÌÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ ÏËÒÕÖÎÏÓÔÉ |ÓÍ. [5℄).îÁÓÔÏÑÝÁÑ ÓÔÁÔØÑ ËÁË ÒÁÚ É �ÒÉÚ×ÁÎÁ × ËÁËÏÊ-ÔÏ ÍÅÒÅ ×ÏÓ�ÏÌÎÉÔØ ÜÔÏÔ �ÒÏÂÅÌ.2. ðÒÑÍÁÑ üÊÌÅÒÁ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ | ÁÎÁÌÏÇÉÑ �ÅÒ×ÁÑ.ðÕÓÔØ ò | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁABCD, í | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ �ÒÑÍÙÈ, ÓÏÅÄÉÎÑÀÝÉÈ ÓÅÒÅÄÉÎÙ ÅÇÏ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÈ ÓÔÏÒÏÎ (�ÅÎ-ÔÒÏÉÄ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ), ï | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÓÅÒÅÄÉÎÎÙÈ �ÅÒ�ÅÎÄÉËÕÌÑÒÏ× Ë ÄÉÁÇÏÎÁÌÑÍ (�Ë×Á-ÚÉ�ÅÎÔÒ�1 Ï�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ), î | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ �ÒÑÍÙÈ, ÓÏÅÄÉÎÑÀÝÉÈ ÏÒÔÏ�ÅÎÔÒÙ ÔÒÅ-ÕÇÏÌØÎÉËÏ× APD É BCP , APB É CPD (�Ë×ÁÚÉÏÒÔÏ�ÅÎÔÒ�). �ÏÇÄÁ í | ÓÅÒÅÄÉÎÁ ïî.1�ÏÞÎÅÅ ÂÙ ÓËÁÚÁÔØ, ×ÅÒÏÑÔÎÏ, �Ë×ÁÚÉ�ÅÎÔÒ Ë×ÁÚÉÏ�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ�, ÎÏ Ú×ÕÞÉÔ ÜÔÏ ÕÖ ËÁË-ÔÏ ÓÌÉÛËÏÍ ÔÑÖÅÌÏ×ÅÓÎÏ.á ×ÏÔ ÁÎÇÌÉÊÓËÏÅ ÓÌÏ×�Ï �quasi-
ir
um
enter� Ñ×ÎÏ ÕÍÅÓÔÎÅÅ. úÁÍÅÞÕ ËÓÔÁÔÉ (ÏÔÎÀÄØ ÎÅ Ñ×ÌÑÑÓØ ËÁËÉÍ-ÎÉÂÕÄØ ÒÕÓÏÆÏÂÏÍ, ÁÓËÏÒÅÅ ÎÁÏÂÏÒÏÔ), ÞÔÏ ÇÅÏÍÅÔÒÉÞÅÓËÁÑ ÔÅÒÍÉÎÏÌÏÇÉÑ (É, ×ÏÚÍÏÖÎÏ, ÍÁÔÅÍÁÔÉÞÅÓËÁÑ ×ÏÏÂÝÅ) ÁÎÇÌÉÊÓËÉÍ ÑÚÙËÏÍ Ï�ÉÓÙ×Á-ÅÔÓÑ ÂÏÌÅÅ ÌÁËÏÎÉÞÎÏ, ÞÅÍ ÒÕÓÓËÉÍ. ï�ÑÔØ ÖÅ, ÓÒÁ×ÎÉÍ: �Cir
um
enter� É �ãÅÎÔÒ Ï�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ�.1



äÏËÁÚÁÔÅÌØÓÔ×Ï: ðÕÓÔØ ï1 | ÓÅÒÅÄÉÎÁ áó, Á ï2 | ÓÅÒÅÄÉÎÁ BD (ÓÍ. ÒÉÓ. 1). îÅÓÌÏÖÎÏ �ÏËÁÚÁÔØ, ÞÔÏÔÏÞËÁí | ÓÅÒÅÄÉÎÁ ÏÔÒÅÚËÁ ï1ï2 (�ÏÎÑÔÎÏ, ÞÔÏí | �ÅÎÔÒ ÍÁÓÓ ÓÉÓÔÅÍÙ 1á, 1÷, 1ó, 1D. òÁÓÓÍÏÔÒÉÍ�ÏÄÓÉÓÔÅÍÙ 1á, 1ó É 1÷, 1D, ÜË×É×ÁÌÅÎÔÎÙÅ �ÏÄÓÉÓÔÅÍÁÍ 2ï1, 2ï2.÷ÓÅ ÎÅÏÂÈÏÄÉÍÙÅ Ó×ÅÄÅÎÉÑ �Ï ÇÅÏÍÅÔÒÉÉ ÍÁÓÓ, ÎÅÏÂÈÏÄÉÍÙÅ ÄÌÑ �ÏÎÉÍÁÎÉÑ ÜÔÏÇÏ É ÎÅËÏÔÏÒÙÈ �Ï-ÓÌÅÄÕÀÝÉÈ ÕÔ×ÅÒÖÄÅÎÉÊ, ÍÏÖÎÏ ÎÁÊÔÉ × [1℄, [2℄, [3℄: ÇÌÁ×Á 14).
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK òÉÓ. 1ïÞÅ×ÉÄÎÏ, ÞÔÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË, ÏÂÒÁÚÏ×ÁÎÎÙÊ ÏÒÔÏ�ÅÎÔÒÁÍÉ, ÅÓÔØ �ÁÒÁÌÌÅÌÏÇÒÁÍÍ, ÓÔÏÒÏÎÙ ËÏÔÏ-ÒÏÇÏ ÌÅÖÁÔ ÎÁ �ÅÒ�ÅÎÄÉËÕÌÑÒÁÈ, �ÒÏ×ÅÄÅÎÎÙÈ ÉÚ ×ÅÒÛÉÎ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ Ë ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÍ ÄÉÁÇÏ-ÎÁÌÑÍ. ðÏÜÔÏÍÕ î | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ ÜÔÏÇÏ �ÁÒÁÌÌÅÌÏÇÒÁÍÍÁ É ÄÅÌÉÔ ÉÈ �Ï�ÏÌÁÍ.äÏËÁÖÅÍ, ÞÔÏ �ÒÑÍÁÑ îï1 �ÁÒÁÌÌÅÌØÎÁ ïï2, ÉÌÉ, ÉÎÁÞÅ ÇÏ×ÏÒÑ, �ÅÒ�ÅÎÄÉËÕÌÑÒÎÁ ÄÉÁÇÏÎÁÌÉ BD.òÁÓÓÍÏÔÒÉÍ �ÒÑÍÕÀ, �ÅÒ�ÅÎÄÉËÕÌÑÒÎÕÀ ÜÔÏÊ ÄÉÁÇÏÎÁÌÉ É �ÒÏÈÏÄÑÝÕÀ ÞÅÒÅÚ î É �ÏËÁÖÅÍ, ÞÔÏ ÏÎÁ�ÒÏÈÏÄÉÔ É ÞÅÒÅÚ ÔÏÞËÕ ï1. ðÕÓÔØ ÎÁÛÁ �ÒÑÍÁÑ �ÅÒÅÓÅËÁÅÔ ÏÔÒÅÚÏË áî4 × ÔÏÞËÅ ë. �ÏÇÄÁ ÏÎÁ Ñ×ÌÑÅÔÓÑÓÒÅÄÎÅÊ ÌÉÎÉÅÊ × ÔÒÅÕÇÏÌØÎÉËÅ áî3î4, É �ÏÔÏÍÕ ë | ÓÅÒÅÄÉÎÁ áî4. á ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÎÁÛÁ �ÒÑÍÁÑÂÕÄÅÔ ÓÒÅÄÎÅÊ ÌÉÎÉÅÊ É × ÔÒÅÕÇÏÌØÎÉËÅ áî4ó, É �ÏÔÏÍÕ �ÒÏÊÄÅÔ ÞÅÒÅÚ ï1.òÁÓÓÕÖÄÁÑ ÓÏ×ÅÒÛÅÎÎÏ ÁÎÁÌÏÇÉÞÎÏ, ÕÂÅÖÄÁÅÍÓÑ × ÔÏÍ, ÞÔÏ �ÒÑÍÁÑîï2 �ÁÒÁÌÌÅÌØÎÁïï1, Ô. Å.îï1ïï2 |�ÁÒÁÌÌÅÌÏÇÒÁÍÍ, �ÒÉÞÅÍ í | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÅÇÏ ÄÉÁÇÏÎÁÌÅÊ. ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ ÔÏÞËÉ ï, í , îÌÅÖÁÔ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ, É OMMH = 1.úÁÍÅÔÉÍ, ÞÔÏ ÚÁÄÁÞÁ ÄÏ�ÕÓËÁÅÔ ÏÞÅ×ÉÄÎÏÅ ÏÂÏÂÝÅÎÉÅ:ðÕÓÔØ í | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ �ÒÑÍÙÈ, ÓÏÅÄÉÎÑÀÝÉÈ ÓÅÒÅÄÉÎÙ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÈ ÓÔÏÒÏÎ ÞÅÔÙ-ÒÅÈÕÇÏÌØÎÉËÁ ABCD(
Í. ÒÉÓ. 2), ï | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÎÅËÏÔÏÒÙÈ Ä×ÕÈ �ÒÑÍÙÈ, �ÒÏÈÏÄÑÝÉÈ ÞÅÒÅÚÓÅÒÅÄÉÎÙ ÄÉÁÇÏÎÁÌÅÊ, î | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ �ÁÒÁÌÌÅÌÏÇÒÁÍÍÁ, �ÏÌÕÞÅÎÎÏÇÏ �ÒÉ �ÅÒÅÓÅÞÅ-ÎÉÉ �ÒÑÍÙÈ, �ÒÏÈÏÄÑÝÉÈ ÞÅÒÅÚ ×ÅÒÛÉÎÙ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ, É ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ �ÁÒÁÌÌÅÌØÎÙÈ ÕËÁÚÁÎÎÙÍÄ×ÕÍ �ÓÅÒÅÄÉÎÎÙÍ� �ÒÑÍÙÍ. �ÏÇÄÁ í | ÓÅÒÅÄÉÎÁ ïî.
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OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO òÉÓ. 2óÌÅÄÕÀÝÁÑ �ÒÑÍÁÑ, Ñ×ÌÑÀÝÁÑÓÑ ÞÁÓÔÎÙÍ ÓÌÕÞÁÅÍ ÔÏÌØËÏ ÞÔÏ �ÏÓÔÒÏÅÎÎÏÊ, ÂÙÌÁ ÕÖÅ ÒÁÎÅÅ ÉÚ×ÅÓÔÎÁ([5℄).ðÕÓÔØ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË ABCD ÍÏÖÎÏ ×�ÉÓÁÔØ × ÏËÒÕÖÎÏÓÔØ É Ha | ÏÒÔÏ�ÅÎÔÒ ÔÒÅÕÇÏÌØÎÉËÁBCD. áÎÁÌÏÇÉÞÎÏ Ï�ÒÅÄÅÌÉÍ ÔÏÞËÉ Hb, H
, Hd. �ÏÇÄÁ �ÒÑÍÙÅ áHa, ÷Hb, óH
, DHd �ÅÒÅÓÅËÁÀÔÓÑ ×ÔÏÞËÅ î , É í (�ÅÎÔÒÏÉÄ) Ñ×ÌÑÅÔÓÑ ÓÅÒÅÄÉÎÏÊ ïî (ï | �ÅÎÔÒ Ï�ÉÓÁÎÎÏÊ ÏËÏÌÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁÏËÒÕÖÎÏÓÔÉ). 2



äÏËÁÚÁÔÅÌØÓÔ×Ï: åÓÌÉ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË ×�ÉÓÁÎ × ÏËÒÕÖÎÏÓÔØ, ÔÏ ï ÓÏ×�ÁÄÁÅÔ Ó �ÅÎÔÒÏÍ ÜÔÏÊÏËÒÕÖÎÏÓÔÉ, ËÏÔÏÒÁÑ ÔÁËÖÅ ÂÕÄÅÔ Ï�ÉÓÁÎÁ ÏËÏÌÏ ËÁÖÄÏÇÏ ÉÚ ÞÅÔÙÒÅÈ ÔÒÅÕÇÏÌØÎÉËÏ×. ðÕÓÔØ, ÎÁ�ÒÉÍÅÒ,ía | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÍÅÄÉÁÎ ÔÒÅÕÇÏÌØÎÉËÁ BCD. îÅÓÌÏÖÎÏ �ÏËÁÚÁÔØ, ÞÔÏ ÔÏÞËÁ í ÄÅÌÉÔ ÏÔÒÅÚÏËáía × ÏÔÎÏÛÅÎÉÉ 3 : 1 (ÒÁÓÓÍÏÔÒÉÍ �ÏÄÓÉÓÔÅÍÙ 1á É 1ó, 1÷, 1D, ËÏÔÏÒÙÅ ÜË×É×ÁÌÅÎÔÎÙ �ÏÄÓÉÓÔÅÍÁÍ1á, 3ía). ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ÔÏÞËÉ Ha, Ma, O ÌÅÖÁÔ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ (�ÒÑÍÏÊ üÊÌÅÒÁ ÔÒÅÕÇÏÌØÎÉËÁBCD), �ÒÉÞÅÍ HaMaOMa = 21. ïÔÓÀÄÁ ÎÅÍÅÄÌÅÎÎÏ ÓÌÅÄÕÅÔ (�ÒÏÝÅ ×ÓÅÇÏ ÉÚ ÇÅÏÍÅÔÒÉÉ ÍÁÓÓ), ÞÔÏ �ÒÑÍÁÑáHa �ÅÒÅÓÅËÁÅÔ �ÒÑÍÕÀ ïí × ÔÁËÏÊ ÔÏÞËÅ H ′, ÞÔÏ OMH ′M = 1. éÚ �ÒÅÄÙÄÕÝÅÊ ÔÅÏÒÅÍÙ ÔÅ�ÅÒØ ÓÌÅÄÕÅÔ,ÞÔÏ ÔÏÞËÉ H ′ É î ÓÏ×�ÁÄÁÀÔ. �ÏÞÎÏ ÔÁËÖÅ ÄÏËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ É ÔÒÉ ÄÒÕÇÉÅ �ÒÑÍÙÅ �ÒÏÊÄÕÔ ÞÅÒÅÚ ÔÏÞËÕî . ï�ÉÓÁÎÎÙÅ × ÜÔÏÍ �ÁÒÁÇÒÁÆÅ ÁÎÁÌÏÇÉ �ÒÑÍÏÊ üÊÌÅÒÁ ÓÔÒÁÄÁÀÔ ÏÄÎÉÍ ÎÅÄÏÓÔÁÔËÏÍ, ÂÒÏÓÁÀÝÉÍÓÑ ×ÇÌÁÚÁ: OMMH = 1 × ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÅ, Á × ÔÒÅÕÇÏÌØÎÉËÅ | OMMH = 12. óÌÅÄÕÀÝÉÅ ÁÎÁÌÏÇÉÉ × ÜÔÏÍ ÓÍÙÓÌÅÂÕÄÕÔ ÂÏÌÅÅ ÕÄÁÞÎÙÍÉ.3. ðÒÑÍÙÅ üÊÌÅÒÁ É îÁÇÅÌÑ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ | ÁÎÁÌÏÇÉÑ ×ÔÏÒÁÑ.ëÁË ÉÚ×ÅÓÔÎÏ, × ÔÒÅÕÇÏÌØÎÉËÅ �ÅÎÔÒ ÅÄÉÎÉÞÎÙÈ ÍÁÓÓ, �ÏÍÅÝÅÎÎÙÈ × ÅÇÏ ×ÅÒÛÉÎÙ É �ÅÎÔÒ ÔÑÖÅÓÔÉ×ÓÅÇÏ ÔÒÅÕÇÏÌØÎÉËÁ, ËÁË ÏÄÎÏÒÏÄÎÏÊ �ÌÁÓÔÉÎÙ | ÓÏ×�ÁÄÁÀÔ. ÷ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÅ ÜÔÏ ÕÖÅ ÎÅ ÔÁË. òÁÓ-ÓÍÁÔÒÉ×ÁÑ �ÅÎÔÒ ÔÑÖÅÓÔÉ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ, ËÁË ÏÄÎÏÒÏÄÎÏÊ �ÌÁÓÔÉÎÙ, Á×ÔÏÒÕ ÕÄÁÌÏÓØ �ÏÌÕÞÉÔØ ÅÝÅÎÅËÏÔÏÒÙÅ ÌÀÂÏ�ÙÔÎÙÅ ÏÂÏÂÝÅÎÉÑ �ÒÑÍÙÈ üÊÌÅÒÁ É îÁÇÅÌÑ ÎÁ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË.éÔÁË, ÒÁÓÓÍÏÔÒÉÍ ABCD | ×Ù�ÕËÌÙÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË É ÔÏÞËÕ G | ÅÇÏ �ÅÎÔÒ ÔÑÖÅÓÔÉ ËÁË ÏÄ-ÎÏÒÏÄÎÏÊ �ÌÁÓÔÉÎÙ (Ô. Å. ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ Ä×ÕÈ �ÒÑÍÙÈ, ËÁÖÄÁÑ ÉÚ ËÏÔÏÒÙÈ ÓÏÅÄÉÎÑÅÔ �ÅÎÔÒÏÉÄÙÔÒÅÕÇÏÌØÎÉËÏ×, ÉÍÅÀÝÉÈ ÏÂÝÕÀ ÄÉÁÇÏÎÁÌØ).Á) ðÕÓÔØ ÏËÏÌÏ ABCD ÍÏÖÎÏ Ï�ÉÓÁÔØ ÏËÒÕÖÎÏÓÔØ Ó �ÅÎÔÒÏÍ × ï. �ÏÞËÕ î Ï�ÒÅÄÅÌÉÍ ÁÎÁÌÏÇÉÞÎÏG, ×ÚÑ× ×ÍÅÓÔÏ �ÅÎÔÒÏÉÄÏ× ÏÒÔÏ�ÅÎÔÒÙ. �ÏÇÄÁ ÔÏÞËÉ H, G, O ÌÅÖÁÔ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ É HG : GO =2 : 1.Â) ïËÁÚÙ×ÁÅÔÓÑ, �ÒÅÄÙÄÕÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ ÏÓÔÁÅÔÓÑ Ó�ÒÁ×ÅÄÌÉ×ÙÍ É × ÓÌÕÞÁÅ �ÒÏÉÚ×ÏÌØÎÏÇÏ ÞÅÔÙ-ÒÅÈÕÇÏÌØÎÉËÁ ABCD, ÅÓÌÉ × ËÁÞÅÓÔ×Å O ×ÚÑÔØ �Ë×ÁÚÉ�ÅÎÔÒ� Ï�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ | ÔÏÞËÕ �ÅÒÅÓÅ-ÞÅÎÉÑ ÓÅÒÅÄÉÎÎÙÈ �ÅÒ�ÅÎÄÉËÕÌÑÒÏ× Ë ÄÉÁÇÏÎÁÌÑÍ.×) ðÕÓÔØ × ABCD ÍÏÖÎÏ ×�ÉÓÁÔØ ÏËÒÕÖÎÏÓÔØ Ó �ÅÎÔÒÏÍ × I. �ÏÞËÏÊ îÁÇÅÌÑ N Ï�ÉÓÁÎÎÏÇÏ ÞÅ-ÔÙÒÅÈÕÇÏÌØÎÉËÁ ÎÁÚÏ×ÅÍ ÔÏÞËÕ �ÅÒÅÓÅÞÅÎÉÑ Ä×ÕÈ �ÒÑÍÙÈ, ËÁÖÄÁÑ ÉÚ ËÏÔÏÒÙÈ �ÒÏÈÏÄÉÔ ÞÅÒÅÚ ÔÏÞËÉÎÁ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÈ ÓÔÏÒÏÎÁÈ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ, ÓÉÍÍÅÔÒÉÞÎÙÅ ÔÏÞËÁÍ ËÁÓÁÎÉÑ ×�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏ-ÓÔÉ ÏÔÎÏÓÉÔÅÌØÎÏ ÓÅÒÅÄÉÎ ÓÔÏÒÏÎ. (üÔÉ �ÒÑÍÙÅ ÄÅÌÑÔ �ÅÒÉÍÅÔÒ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ �Ï�ÏÌÁÍ). �ÏÇÄÁÔÏÞËÉ N , G, I ÌÅÖÁÔ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ É NG : GI = 2 : 1.äÏËÁÚÁÔÅÌØÓÔ×Ï: Á) ðÕÓÔØ Ga É Ha | ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ �ÅÎÔÒÏÉÄ É ÏÒÔÏ�ÅÎÔÒ ÔÒÅÕÇÏÌØÎÉËÁ BCD(ÓÍ. ÒÉÓ. 3). ãÅÎÔÒÏÉÄÙ É ÏÒÔÏ�ÅÎÔÒÙ ÏÓÔÁÌØÎÙÈ ÔÒÅÈ ÔÒÅÕÇÏÌØÎÉËÏ× ÏÂÏÚÎÁÞÉÍ ÂÕË×ÁÍÉ Gb, Hb, G
, H
,Gd, Hd. ÷ÓÅ ÔÒÅÕÇÏÌØÎÉËÉ ÉÍÅÀÔ ÏÂÝÕÀ Ï�ÉÓÁÎÎÕÀ ÏËÒÕÖÎÏÓÔØ Ó �ÅÎÔÒÏÍ × ÔÏÞËÅ ï. òÁÓÓÍÏÔÒÅ× �ÒÑ-ÍÙÅ üÊÌÅÒÁ ÜÔÉÈ ÔÒÅÕÇÏÌØÎÉËÏ×, ÚÁÍÅÔÉÍ, ÞÔÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËGaGbG
Gd �ÅÒÅÈÏÄÉÔ × ÞÅÔÙÒÅÈÕÇÏÌØÎÉËHaHbH
Hd �ÒÉ ÇÏÍÏÔÅÔÉÉ Ó �ÅÎÔÒÏÍ × ï É ËÏÜÆÆÉ�ÉÅÎÔÏÍ 2. óÏÏÔ×ÅÔÓÔ×ÅÎÎÙÅ ÜÌÅÍÅÎÔÙ ÄÏÌÖÎÙ �ÅÒÅÈÏ-ÄÉÔØ × ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÙÅ, × ÞÁÓÔÎÏÓÔÉ, ÔÏÞËÉ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ ÜÔÉÈ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÏ× �ÅÒÅÈÏÄÑÔÄÒÕÇ × ÄÒÕÇÁ.
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òÉÓ. 3Â) ëÏÎÓÔÒÕË�ÉÑ, ÒÁÓÓÍÏÔÒÅÎÎÁÑ × �ÒÅÄÙÄÕÝÅÍ �ÕÎËÔÅ, ÅÓÔÅÓÔ×ÅÎÎÙÍ ÏÂÒÁÚÏÍ ÏÂÏÂÝÁÅÔÓÑ ÎÁ ÓÌÕÞÁÊ�ÒÏÉÚ×ÏÌØÎÏÇÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ. ðÅÒ×ÙÍ ÜÔÏÔ ÆÁËÔ ÏÂÎÁÒÕÖÉÌ2, �Ï-×ÉÄÉÍÏÍÕ, ñÒÏÓÌÁ× çÁÎÉÎ.åÓÌÉ ××ÅÓÔÉ ÅÝÅ ÔÏÞËÉ Oa, Ob, O
 Od (ÇÄÅ Oa | �ÅÎÔÒ ÏËÒÕÖÎÏÓÔÉ, Ï�ÉÓÁÎÎÏÊ ÏËÏÌÏ ÔÒÅÕÇÏÌØÎÉËÁBCD É Ô. Ä.), ÔÏ O | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÓÅÒÅÄÉÎÎÙÈ �ÅÒ�ÅÎÄÉËÕÌÑÒÏ× Ë ÄÉÁÇÏÎÁÌÑÍ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁABCD, ÏÞÅ×ÉÄÎÏ, ÓÏ×�ÁÄÁÅÔ Ó ÔÏÞËÏÊ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ OaObO
Od (ÎÁ�ÒÉÍÅÒ,Oa É OÓ ÌÅÖÁÔ ÎÁ ÓÅÒÅÄÉÎÎÏÍ �ÅÒ�ÅÎÄÉËÕÌÑÒÅ Ë BD É Ô. Ä.)ðÏÜÔÏÍÕ ÚÁÄÁÞÕ ÍÏÖÎÏ �ÅÒÅÆÏÒÍÕÌÉÒÏ×ÁÔØ ÔÁË:òÁÓÓÍÏÔÒÉÍ �ÒÏÉÚ×ÏÌØÎÙÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË á÷óD É ÅÝÅ ÔÒÉ �ÏÒÏÖÄÅÎÎÙÈ ÉÍ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ:OaObO
Od, GaGbG
Gd, HaHbH
Hd. ðÕÓÔØ ÔÏÞËÉ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ ÜÔÉÈ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÏ× | O,G, H ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ. �ÏÇÄÁ ÜÔÉ ÔÏÞËÉ ËÏÌÌÉÎÅÁÒÎÙ, �ÒÉÞÅÍ îG : Gï = 2 : 1. îÉÖÅ ÍÙ �ÒÉ×ÅÄÅÍ ÉÚÑÝÎÏÅÄÏËÁÚÁÔÅÌØÓÔ×Ï ÜÔÏÊ ÔÅÏÒÅÍÙ, ÉÄÅÑ ËÏÔÏÒÏÇÏ �ÒÉÎÁÄÌÅÖÉÔ Fran
ois Rideau (ÓÍ. [6℄).2úÁÍÅÞÁÔÅÌØÎÙÅ �ÒÏÇÒÁÍÍÙ �The Geometer's S
et
hpad� (ëÁÎÁÄÁ) É �Cabri Geometry� (æÒÁÎ�ÉÑ) �ÏÚ×ÏÌÑÀÔ �ÒÏ×ÅÒÑÔØÓ�ÒÁ×ÅÄÌÉ×ÏÓÔØ ÔÅÈ ÉÌÉ ÉÎÙÈ ÇÅÏÍÅÔÒÉÞÅÓËÉÈ ÇÉ�ÏÔÅÚ ÎÅ�ÏÓÒÅÄÓÔ×ÅÎÎÏ ÎÁ ËÏÍ�ØÀÔÅÒÅ. �Ï ÅÓÔØ, ×ÙÄ×ÉÎÕ× ËÁËÏÅ-ÌÉÂÏ �ÒÅÄ-�ÏÌÏÖÅÎÉÅ, ÍÙ ÍÏÖÅÍ ÕÚÎÁÔØ, ×ÅÒÎÏ ÏÎÏ ÉÌÉ ÎÅÔ, ÎÅ ÚÁÔÒÁÔÉ× �ÒÉ ÜÔÏÍ ÎÉËÁËÉÈ ÕÍÓÔ×ÅÎÎÙÈ ÕÓÉÌÉÊ. ëÏÎÅÞÎÏ, ÔÅÍ ÓÁÍÙÍÍÁÔÅÍÁÔÉÞÅÓËÉÅ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÎÅ ÏÔÍÅÎÑÀÔÓÑ (ÏÔËÒÙÔÙÊ ÎÁ ËÏÍ�ØÀÔÅÒÅ ËÒÁÓÉ×ÙÊ ÆÁËÔ ÎÅÉÚÂÅÖÎÏ ×ÚÙ×ÁÅÔ, ÅÓÌÉ ÎÅ ÓËÁ-ÚÁÔØ, ×Ï�ÉÅÔ | Ë ÄÕÛÁÍ çÅÏÍÅÔÒÏ×: ÄÏËÁÖÉ ÍÅÎÑ! É ÄÏËÁÖÉ ËÒÁÓÉ×Ï!) | ÎÏ × ËÁËÏÍ-ÔÏ ÓÍÙÓÌÅ ×ÓÅ ÖÅ ÏÔÏÄ×ÉÇÁÀÔÓÑ ÎÁ×ÔÏÒÏÊ �ÌÁÎ. (åÓÌÉ ÆÁËÔ ÉÍÅÅÔ ÍÅÓÔÏ, ÔÏ, ÒÁÎÏ ÉÌÉ �ÏÚÄÎÏ, ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÂÕÄÅÔ ÎÁÊÄÅÎÏ). äÒÕÇÏÅ ÄÅÌÏ, ÞÔÏ ÞÅÌÏ×ÅË, �ÒÉ-×ÙËÛÉÊ ÒÁÂÏÔÁÔØ Ó ÂÕÍÁÇÏÊ É ÒÕÞËÏÊ É ÎÅ Ó�ÅÛÁÝÉÊ ÚÁÓÅÓÔØ ÚÁ ËÏÍ�ØÀÔÅÒ ÄÌÑ �ÒÏ×ÅÒËÉ �ÌÏÄÏÔ×ÏÒÎÏÊ É ÓÏÄÅÒÖÁÔÅÌØÎÏÊÉÄÅÉ ×ÓÑËÉÊ ÒÁÚ, ËÏÇÄÁ ÏÎÁ ÅÍÕ �ÒÉÈÏÄÉÔ × ÇÏÌÏ×Õ, ÓËÏÒÅÅ ×ÓÅÇÏ, ÂÕÄÅÔ ÎÁÇÒÁÖÄÅÎ ÂÏÌØÛÉÍ ËÏÌÉÞÅÓÔ×ÏÍ ÔÁËÉÈ ÉÄÅÊ. é ÔÏÓËÁÚÁÔØ, ×ÅÌÉËÏÅ ÍÎÏÖÅÓÔ×Ï ÔÅÏÒÅÍ (�ÏÒÏÊ ×ÅÓØÍÁ ÚÁÍÙÓÌÏ×ÁÔÙÈ), ×ÏÛÅÄÛÉÈ × úÏÌÏÔÏÊ æÏÎÄ çÅÏÍÅÔÒÉÉ, ÏÔËÒÙÔÙ ÂÙÌÉÚÁÄÏÌÇÏ ÄÏ �ÏÑ×ÌÅÎÉÑ ËÏÍ�ØÀÔÅÒÏ×. ïÓÔÁÅÔÓÑ ÔÏÌØËÏ ×ÏÓÈÉÝÁÔØÓÑ ×ÅÌÉÞÉÅÍ óÔÁÒÙÈ íÁÓÔÅÒÏ×.
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OcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOcOc
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GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

òÉÓ. 4éÔÁË, ÎÁ ÑÚÙËÅ ×ÅËÔÏÒÏ×, ÎÕÖÎÏ �ÏËÁÚÁÔØ, ÞÔÏ 2−−→OG = −−→GH . óÎÁÞÁÌÁ ÍÙ �ÒÅÄßÑ×ÉÍ ÓÒÁÚÕ ×ÓÀ �Å�ÏÞËÕÕÔ×ÅÒÖÄÅÎÉÊ, ×ÅÄÕÝÉÈ Ë ÄÏÓÔÉÖÅÎÉÀ ÜÔÏÊ �ÅÌÉ, Á �ÏÔÏÍ ÏÂÓÕÄÉÍ ËÁÖÄÏÅ Ú×ÅÎÏ × ÏÔÄÅÌØÎÏÓÔÉ.1◦. òÁÓÓÍÏÔÒÉÍ ÔÒÉ ÁÆÆÉÎÎÙÈ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ FG, FO É FH , ÔÁËÉÅ ÞÔÏ: FG | �ÅÒÅ×ÏÄÉÔ ÔÒÅÕÇÏÌØÎÉËá÷ó × ÔÒÅÕÇÏÌØÎÉË GaGbG
, FO | á÷ó × OaObO
 É FH | á÷ó × HaHbH
.2◦. �ÏÇÄÁ ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÊ ÔÏÞËÉ �ÌÏÓËÏÓÔÉ ò Ó�ÒÁ×ÅÄÌÉ×Ï ÒÁ×ÅÎÓÔ×Ï: −−−−→FG(P ) = 23−−−−→FO(P ) + 13−−−−→FH(P ).üÔÏ ÒÁ×ÅÎÓÔ×Ï ÒÁ×ÎÏÓÉÌØÎÏ ÔÏÍÕ, ÞÔÏ 2−−−−−−−−−→FO(P )FG(P ) = −−−−−−−−−→FG(P )FH (P ).3◦. éÓÈÏÄÎÙÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË É �ÏÒÏÖÄÅÎÎÙÅ ÉÍ ÔÒÉ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ ÁÆÆÉÎÎÏ-ÜË×É×ÁÌÅÎÔÎÙ,Ô. Å. FG(D) = Gd, FO(D) = Od É FH(D) = Hd.4◦. ðÒÉ ÁÆÆÉÎÎÏÍ �ÒÅÏÂÒÁÚÏ×ÁÎÉÉ, �ÅÒÅ×ÏÄÑÝÅÍ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË × ÞÅÔÙÒÅÈÕÇÏÌØÎÉË, ÔÏÞËÁ �ÅÒÅ-ÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ �ÅÒÅÈÏÄÉÔ × ÔÏÞËÕ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ.÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÔÅ�ÅÒØ 2◦, ×ÚÑ× × ÒÏÌÉ ÔÏÞËÉ ò ÔÏÞËÕ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁABCD. �ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ.�Å�ÅÒØ �ÅÒÅÊÄÅÍ Ë ÄÅÔÁÌÑÍ.1◦. îÁ�ÏÍÎÉÍ Ï�ÒÅÄÅÌÅÎÉÅ É ÎÅËÏÔÏÒÙÅ Ó×ÏÊÓÔ×Á ÁÆÆÉÎÎÙÈ �ÒÅÏÂÒÁÚÏ×ÁÎÉÊ (�ÏÄÒÏÂÎÏÓÔÉ ÓÍ. × [3℄,ÇÌÁ×Á 29).áÆÆÉÎÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ �ÌÏÓËÏÓÔÉ | ÜÔÏ ÔÁËÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ, ËÏÔÏÒÏÅ ÌÀÂÕÀ �ÒÑÍÕÀ �ÅÒÅ-×ÏÄÉÔ × �ÒÑÍÕÀ ÖÅ. ðÒÉ ÜÔÏÍ, ÒÁÚÕÍÅÅÔÓÑ, ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ �ÒÑÍÙÈ �ÅÒÅÈÏÄÉÔ × ÔÏÞËÕ �ÅÒÅÓÅÞÅÎÉÑÏÂÒÁÚÏ×. ÷ ÞÁÓÔÎÏÓÔÉ, ÌÀÂÏÅ �ÏÄÏÂÉÅ ÅÓÔØ ÁÆÆÉÎÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ.÷ ÓÕÝÎÏÓÔÉ, ÁÆÆÉÎÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ÅÓÔØ �ÁÒÁÌÌÅÌØÎÁÑ �ÒÏÅË�ÉÑ ÏÄÎÏÊ �ÌÏÓËÏÓÔÉ ÎÁ ÄÒÕÇÕÀ (�ÌÏÓ-ËÁÑ ÆÉÇÕÒÁ, ÏÓ×ÑÝÅÎÎÁÑ �ÁÒÁÌÌÅÌØÎÙÍ �ÏÔÏËÏÍ ÌÕÞÅÊ, �ÅÒÅÈÏÄÉÔ × ÅÅ ÔÅÎØ).îÅËÏÔÏÒÙÅ Ó×ÏÊÓÔ×Á:1: óÏÈÒÁÎÑÅÔÓÑ ÏÔÎÏÛÅÎÉÅ ÄÌÉÎ ÏÔÒÅÚËÏ×, ÌÅÖÁÝÉÈ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ.2: óÏÈÒÁÎÑÅÔÓÑ ÏÔÎÏÛÅÎÉÅ �ÌÏÝÁÄÅÊ ÆÉÇÕÒ.3: ðÁÒÁÌÌÅÌØÎÙÅ �ÒÑÍÙÅ �ÅÒÅÈÏÄÑÔ × �ÁÒÁÌÌÅÌØÎÙÅ.4: óÕÝÅÓÔ×ÕÅÔ ÒÏ×ÎÏ ÏÄÎÏ ÁÆÆÉÎÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ, �ÅÒÅ×ÏÄÑÝÅÅ �ÒÏÉÚ×ÏÌØÎÙÊ ÔÒÅÕÇÏÌØÎÉË á÷ó ×�ÒÏÉÚ×ÏÌØÎÙÊ ÔÒÅÕÇÏÌØÎÉË á1÷1ó1(ÔÁË, ÞÔÏ A → A1, B → B1, C → C1). ðÒÉ ÜÔÏÍ ÌÀÂÁÑ ÔÏÞËÁ ò É ÅÅ ÏÂÒÁÚ ò1 ÉÍÅÀÔ ÏÄÉÎÁËÏ×ÙÅ ÂÁ-ÒÉ�ÅÎÔÒÉÞÅÓËÉÅ ËÏÏÒÄÉÎÁÔÙ (ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁ á÷ó É á1÷1ó1 ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ).ðÒÉ ÁÆÆÉÎÎÏÍ ÏÔÏÂÒÁÖÅÎÉÉ F ÔÒÅÕÇÏÌØÎÉËÁ × ÔÒÅÕÇÏÌØÎÉË ÍÏÖÎÏ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ×ÍÅÓÔÏ ÔÏÞÅË ÔÁË-ÖÅ É ×ÅËÔÏÒÁ | �ÏÄ ÚÁ�ÉÓØÀ −→P1 = −−−→F (P ) �ÏÄÒÁÚÕÍÅ×ÁÅÍ ×ÅËÔÏÒ −−−→A1P1 = F (−→AP ). �ÒÅÕÇÏÌØÎÉË á÷ó Ï�ÒÅÄÅ-ÌÑÅÔ ÁÆÆÉÎÎÕÀ ÓÉÓÔÅÍÕ ËÏÏÒÄÉÎÁÔ, × ËÏÔÏÒÏÊ ËÏÏÒÄÉÎÁÔÙ (�; 
) ÌÀÂÏÊ ÔÏÞËÉ ò (ÉÌÉ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ×ÅËÔÏÒÁ Ó ÎÁÞÁÌÏÍ × á É Ó ËÏÎ�ÏÍ × ò ) Ï�ÒÅÄÅÌÑÀÔÓÑ ÒÁ×ÅÎÓÔ×ÏÍ −→AP = �−−→AB + 
−→AC. ïÂÒÁÚÏÍ ÔÏÞËÉ òÂÕÄÅÔ ÔÁËÁÑ ÔÏÞËÁ ò1, ÞÔÏ −−→AP1 = �−−−→A1B1 + 
−−−→A1C1 (Ô. Å. ÉÍÅÀÝÁÑ ÔÅ ÖÅ ÓÁÍÙÅ ÁÆÆÉÎÎÙÅ ËÏÏÒÄÉÎÁÔÙ ×ÂÁÚÉÓÅ Ó ÎÁÞÁÌÏÍ × á1 É ×ÅËÔÏÒÁÍÉ á1÷1 É á1ó1). 5



ïÔÓÀÄÁ ×ÙÔÅËÁÅÔ ÅÝÅ ÏÄÎÏ Ó×ÏÊÓÔ×Ï ÁÆÆÉÎÎÙÈ �ÒÅÏÂÒÁÚÏ×ÁÎÉÊ | ÌÉÎÅÊÎÏÓÔØ: ∀P , Q −−−−−−−−−→F (�P + 
Q) =�−−−→F (P ) + 
−−−→F (Q).5: ðÕÓÔØ ÉÍÅÅÔÓÑ ÎÅËÏÔÏÒÙÊ ÔÒÅÕÇÏÌØÎÉË á÷ó É ÔÏÞËÁ ò . òÁÓÓÍÏÔÒÉÍ �ÏÄÅÒÎÙÊ (ÉÌÉ �ÅÄÁÌØÎÙÊ)ÔÒÅÕÇÏÌØÎÉË ÔÏÞËÉ ò | ÔÒÅÕÇÏÌØÎÉË á1÷1ó1, ÏÂÒÁÚÏ×ÁÎÎÙÊ ÏÓÎÏ×ÁÎÉÑÍÉ �ÅÒ�ÅÎÄÉËÕÌÑÒÏ×, Ï�ÕÝÅÎÎÙÈÉÚ ò ÎÁ �ÒÑÍÙÅ, ÓÏÄÅÒÖÁÝÉÅ ÓÔÏÒÏÎÙ ÉÓÈÏÄÎÏÇÏ ÔÒÅÕÇÏÌØÎÉËÁ (ÔÁË, á1 | ÏÓÎÏ×ÁÎÉÅ �ÅÒ�ÅÎÄÉËÕÌÑÒÁ ÎÁ(÷ó) É Ô. Ä.) ðÕÓÔØ, ÄÁÌÅÅ, Q |ÔÏÞËÁ, ÉÚÏÇÏÎÁÌØÎÏ ÓÏ�ÒÑÖÅÎÎÁÑ ÔÏÞËÅ ò ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁá÷ó (�ÒÏ×ÅÄÅÍ �ÒÑÍÕÀ ÞÅÒÅÚ ×ÅÒÛÉÎÕ á É ÔÏÞËÕ ò É ÒÁÓÓÍÏÔÒÉÍ �ÒÑÍÕÀ, ÓÉÍÍÅÔÒÉÞÎÕÀ �ÒÏ×ÅÄÅÎÎÏÊÏÔÎÏÓÉÔÅÌØÎÏ ÂÉÓÓÅËÔÒÉÓÙ ÕÇÌÁ á. ðÏÓÔÕ�ÉÍ ÁÎÁÌÏÇÉÞÎÏ Ó ÄÒÕÇÉÍÉ ×ÅÒÛÉÎÁÍÉ. îÏ×ÁÑ ÔÒÏÊËÁ �ÒÑÍÙÈ�ÅÒÅÓÅÞÅÔÓÑ × ÔÏÞËÅ Q | ÓÍ. [3℄:5.87). �ÏÇÄÁ ÁÆÆÉÎÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ, �ÅÒÅ×ÏÄÑÝÅÅ á÷ó × á1÷1ó1,ÏÔÏÂÒÁÖÁÅÔ ÔÏÞËÕ Q × ÔÏÞËÕ ò .äÏËÁÖÅÍ ÜÔÏ Ó×ÏÊÓÔ×Ï, ÏÇÒÁÎÉÞÉ×ÛÉÓØ ÓÌÕÞÁÅÍ ×ÎÕÔÒÅÎÎÅÊ ÔÏÞËÉ ò (ÄÌÑ ×ÎÅÛÎÅÊ ÄÏËÁÚÁÔÅÌØÓÔ×ÏÁÎÁÌÏÇÉÞÎÏ). îÕÖÎÏ �ÏËÁÚÁÔØ, ÞÔÏ ÔÏÞËÁQ ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁá÷ó ÉÍÅÅÔ ÔÁËÉÅ ÖÅ ËÏÏÒÄÉÎÁÔÙ,ËÁË É ÔÏÞËÁ ò ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁ á1÷1ó1. ÷×ÅÄÅÍ ÏÂÏÚÎÁÞÅÎÉÑ: ha, hb, h
 | ÇÄÅ, ÎÁ�ÒÉÍÅÒ, ha |ÒÁÓÓÔÏÑÎÉÅ ÏÔ ÔÏÞËÉ ò ÄÏ ÏÔÒÅÚËÁ ÷ó (ÄÌÉÎÕ ËÏÔÏÒÏÇÏ ÏÂÏÚÎÁÞÉÍ a; ÓÍ. ÒÉÓ. 5) É Ô. Ä.
A

B

C

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

A1

B1
C1

hahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahahaha

hbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhbhb
hchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchchc

òÉÓ. 5�ÏÇÄÁ, ËÁË ÉÚ×ÅÓÔÎÏ, ÂÁÒÉ�ÅÎÔÒÉÞÅÓËÉÅ ËÏÏÒÄÉÎÁÔÙ ÔÏÞËÉ ò (ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁ á÷ó) ÉÍÅ-ÀÔ ×ÉÄ: P (ahaA; bhbB; 
h
C), Á ÔÏÞËÉ, ÉÚÏÇÏÎÁÌØÎÏ ÅÊ ÓÏ�ÒÑÖÅÎÎÏÊ | Q = ( ahaA; bhbB; 
h
C).ïÔÎÏÓÉÔÅÌØÎÏ ÖÅ ÔÒÅÕÇÏÌØÎÉËÁ á1÷1ó1 ËÏÏÒÄÉÎÁÔÙ ÔÏÞËÉ ò ×ÙÒÁÖÁÀÔÓÑ ÞÅÒÅÚ �ÌÏÝÁÄÉ ÓÏÏÔ×ÅÔ-ÓÔ×ÕÀÝÉÈ ÔÒÅÕÇÏÌØÎÉËÏ×: PA1B1C1 = (SPB1C1A1; SPC1A1B1; SPA1B1C1). ïÄÎÁËÏ, SPB1ó1 = 12hbh
 sin(� −

− ∠A) = 14 hahbh
R aha (ÍÙ ×ÏÓ�ÏÌØÚÏ×ÁÌÉÓØ ÔÅÍ, ÞÔÏ sin(� − ∠A) = sin∠A, Á ÔÁËÖÅ ÔÅÏÒÅÍÏÊ ÓÉÎÕÓÏ×:a = 2R sin∠A, ÇÄÅ R | ÒÁÄÉÕÓ Ï�ÉÓÁÎÎÏÊ ÏËÏÌÏ á÷ó ÏËÒÕÖÎÏÓÔÉ). áÎÁÌÏÇÉÞÎÏ ×ÙÒÁÖÁÀÔÓÑ É Ä×Å ÄÒÕ-ÇÉÅ ËÏÏÒÄÉÎÁÔÙ. ðÏÓÌÅ ÓÏËÒÁÝÅÎÉÑ ÎÁ ÏÂÝÉÊ ÍÎÏÖÉÔÅÌØ Ó×ÏÊÓÔ×Ï ÄÏËÁÚÁÎÏ.2◦. óÎÁÞÁÌÁ �ÏËÁÖÅÍ, ÞÔÏ −−−−→FG(A) = 23−−−−→FO(A)+ 13−−−−→FH (A), −−−−→FG(B) = 23−−−−→FO(B)+ 13−−−−→FH(B), −−−−→FG(C) = 23−−−−→FO(C)+13−−−−→FH(C).îÁ�ÒÉÍÅÒ, ÒÁÓÓÍÏÔÒÉÍ ×ÔÏÒÏÅ ÉÚ ÜÔÉÈ ÓÏÏÔÎÏÛÅÎÉÊ. ðÏÎÑÔÎÏ, ÞÔÏ ÏÎÏ ÜË×É×ÁÌÅÎÔÎÏ ÒÁ×ÅÎÓÔ×Õ−−−→GaGb =23−−−→OaOb + 13−−−→HaHb.
Oa Ha

Hb

Ob

Ga

Gb

òÉÓ. 6ðÏÓËÏÌØËÕ −−−→GaGb + −−−→GbOb + −−−→ObOa + −−−→OaGa = −→0 É −−−→GaGb + −−−→GbHb + −−−→HbHa + −−−→HaGa = −→0 (ÓÍ. ÒÉÓ. 6), ÔÏ23−−−→OaOb = 23(−−−→GaGb + −−−→GbOb + −−−→OaGa) É 13−−−→HaHb = 13(−−−→GaGb + −−−→GbHb + −−−→HaGa). óÌÏÖÉÍ ÜÔÉ Ä×Á ÒÁ×ÅÎÓÔ×Á:23−−−→OaOb + 13−−−→HaHb = −−−→GaGb + 13(2−−−→GbOb +−−−→GbHb) + 13(2−−−→OaGa +−−−→HaGa).÷ÙÒÁÖÅÎÉÑ × ÓËÏÂËÁÈ ÒÁ×ÎÙ ÎÕÌÅ×ÏÍÕ ×ÅËÔÏÒÕ × ÓÉÌÕ ÏÓÎÏ×ÎÏÇÏ Ó×ÏÊÓÔ×Á �ÒÑÍÏÊ üÊÌÅÒÁ.�Å�ÅÒØ ÒÁ×ÅÎÓÔ×Ï −−−−→FG(P ) = 23−−−−→FO(P ) + 13−−−−→FH(P ) (ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÊ ÔÏÞËÉ ò ) ×ÙÔÅËÁÅÔ ÉÚ ÔÏÇÏ, ÞÔÏÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ ×ÅËÔÏÒÁ ÏÂÒÁÚÕÀÔ ÂÁÚÉÓ É ÉÚ ÌÉÎÅÊÎÏÓÔÉ ÁÆÆÉÎÎÏÇÏ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ (1◦: 4:) �Ï, ÞÔÏÏÎÏ ÜË×É×ÁÌÅÎÔÎÏ ÒÁ×ÅÎÓÔ×Õ 2−−−−−−−−−→FO(P )FG(P ) = −−−−−−−−−→FG(P )FH (P ), ÄÏËÁÚÙ×ÁÅÔÓÑ ÓÏ×ÅÒÛÅÎÎÏ ÁÎÁÌÏÇÉÞÎÏ ÔÏÌØËÏÞÔÏ �ÒÏ×ÅÄÅÎÎÏÍÕ ÒÁÓÓÕÖÄÅÎÉÀ. 6



3◦.1: áÆÆÉÎÎÁÑ ÜË×É×ÁÌÅÎÔÎÏÓÔØ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÏ× á÷óD ÉGaGbG
Gd Ñ×ÌÑÅÔÓÑ ÓÌÅÄÓÔ×ÉÅÍ ÉÈ ÇÏÍÏÔÅÔÉÞÎÏÓÔÉ: �ÅÒ×ÙÊ �ÅÒÅÈÏÄÉÔ ×Ï ×ÔÏÒÏÊ �ÒÉ ÇÏÍÏÔÅÔÉÉ Ó�ÅÎÔÒÏÍ × ÔÏÞËÅ í �ÅÒÅÓÅÞÅÎÉÑ �ÒÑÍÙÈ, ÓÏÅÄÉÎÑÀÝÉÈ ÓÅÒÅÄÉÎÙ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÈ ÓÔÏÒÏÎ á÷óD ÉËÏÜÆÆÉ�ÉÅÎÔÏÍ −
13 (× ÓÁÍÏÍ ÄÅÌÅ, M = 1A; 1B; 1C; 1D = 1A; 3Ga É Ô. Ä.). çÏÍÏÔÅÔÉÞÎÏÓÔØ ÜÔÉÈ ÞÅÔÙÒÅÈ-ÕÇÏÌØÎÉËÏ× �ÒÉ×ÏÄÉÔ Ë �ÏÑ×ÌÅÎÉÀ ÅÝÅ ÏÄÎÏÊ ÉÎÔÅÒÅÓÎÏÊ �ÒÑÍÏÊ:óÌÅÄÓÔ×ÉÅ 1. ðÕÓÔØ Q| ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ �ÒÏÉÚ×ÏÌØÎÏÇÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ ABCD. �ÏÇÄÁÔÏÞËÉ Q, M , G ÌÅÖÁÔ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ É QM :MG = 3 : 1.2: åÓÌÉ ÕÄÁÓÔÓÑ �ÏËÁÚÁÔØ, ÞÔÏ FO(D) = Od, ÔÏ ÒÁ×ÅÎÓÔ×Ï FH(D) = Hd ×ÙÔÅËÁÅÔ ÉÚ ÓÏÏÔÎÏÛÅÎÉÑ

−−−−→FG(D) = 23FO(D)+ 13FH (D) (×ÅÒÎÏÇÏ × ÓÉÌÕ 2◦: �ÏÌÏÖÉÍ P = D) É ÉÚ ÏÓÎÏ×ÎÏÇÏ Ó×ÏÊÓÔ×Á �ÒÑÍÏÊ üÊÌÅÒÁ.óÔÁÌÏ ÂÙÔØ, ÞÔÏÂÙ �ÒÁÓÓÔÁ×ÉÔØ ×ÓÅ ÔÏÞËÉ ÎÁÄ i�, ÎÁÍ ÏÓÔÁÅÔÓÑ ÄÏËÁÚÁÔØ ÁÆÆÉÎÎÕÀ ÜË×É×ÁÌÅÎÔÎÏÓÔØÞÅÔÙÒÅÈÕÇÏÌØÎÉËÏ× á÷óD É OaObO
Od.3: âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ ÔÒÅÕÇÏÌØÎÉË á÷ó ÏÒÔÏÌÏÇÉÞÅÎ ÔÒÅÕÇÏÌØÎÉËÕ á1÷1ó1 (△ABC ⊥ △A1B1C1),ÅÓÌÉ �ÅÒ�ÅÎÄÉËÕÌÑÒÙ ÉÚ á ÎÁ �ÒÑÍÕÀ ÷1ó1, ÉÚ ÷ ÎÁ á1ó1 É ÉÚ ó ÎÁ á1÷1 �ÅÒÅÓÅËÁÀÔÓÑ × ÏÄÎÏÊ ÔÏÞËÅ(ÏÒÔÏÌÏÇÉÞÅÓËÉÊ �ÅÎÔÒ).÷ÅÒÎÏ ÓÌÅÄÕÀÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ:åÓÌÉ ÄÁÎ ÎÅËÏÔÏÒÙÊ ÔÒÅÕÇÏÌØÎÉË á÷ó É ÔÏÞËÁ ò , ÔÒÅÕÇÏÌØÎÉË á1÷1ó1 | �ÏÄÅÒÎÙÊ ÔÒÅÕÇÏÌØÎÉËÜÔÏÊ ÔÏÞËÉ, É Q |ÔÏÞËÁ, ÉÚÏÇÏÎÁÌØÎÏ ÓÏ�ÒÑÖÅÎÎÁÑ ÔÏÞËÅ ò ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁ á÷ó (ÓÍ. 1◦: 5),ÔÏ △ABC ⊥ △A1B1C1 Ó �ÅÎÔÒÏÍ ÏÒÔÏÌÏÇÉÉ × Q.üÔÏ �ÏÞÔÉ ÏÞÅ×ÉÄÎÏ: ÒÁÓÓÍÏÔÒÉÍ �ÒÑÍÕÀ, ÉÚÏÇÏÎÁÌØÎÕÀ �ÒÑÍÏÊ áò (ÓÍ. ÒÉÓ. 7). (ï�ÑÔØ ÖÅ, ÎÅ ÏÇÒÁ-ÎÉÞÉ×ÁÑ ÏÂÝÎÏÓÔÉ, ÓÞÉÔÁÅÍ ÔÏÞËÕ ò ×ÎÕÔÒÅÎÎÅÊ).
A

C1

P
Q

R B1

òÉÓ. 7�ÒÅÕÇÏÌØÎÉËÉ AC1P É AB1P | �ÒÑÍÏÕÇÏÌØÎÙÅ, Ó ÏÂÝÅÊ ÇÉ�ÏÔÅÎÕÚÏÊ, �ÏÜÔÏÍÕ ÏËÏÌÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉ-ËÁ AB1PC1 ÍÏÖÎÏ Ï�ÉÓÁÔØ ÏËÒÕÖÎÏÓÔØ. ðÕÓÔØ ÉÚÏÇÏÎÁÌØ AQ �ÅÒÅÓÅËÁÅÔ B1C1 × ÔÏÞËÅ R. éÚÏÇÏÎÁÌØÎÙÅ�ÒÑÍÙÅ ÏÂÒÁÚÕÀÔ Ó ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÍÉ ÓÔÏÒÏÎÁÍÉ ÕÇÌÁ ÒÁ×ÎÙÅ ÕÇÌÙ, É ÕÇÌÙ, Ï�ÉÒÁÀÝÉÅÓÑ ÎÁ ÏÄÎÕ ÄÕÇÕ,ÒÁ×ÎÙ. ðÏÜÔÏÍÕ ∠RB1P = ∠C1B1P = ∠C1AP = ∠QAB1 = ∠RAB1. îÏ ∠AB1R + ∠RB1P = �2 ⇒

⇒ ∠AB1R+ ∠RAB1 = �2 ⇒ ÔÒÅÕÇÏÌØÎÉË ARB1 | �ÒÑÍÏÕÇÏÌØÎÙÊ.4: ëÌÀÞÅ×ÏÅ ÕÔ×ÅÒÖÄÅÎÉÅ: åÓÌÉ △ABC ⊥ △A1B1C1 Ó �ÅÎÔÒÏÍ ÏÒÔÏÌÏÇÉÉ × ÔÏÞËÅ Q, △A1B1C1 ⊥

⊥ △ABC Ó �ÅÎÔÒÏÍ ÏÒÔÏÌÏÇÉÉ × ÔÏÞËÅ ò É F | ÁÆÆÉÎÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ, ÏÔÏÂÒÁÖÁÀÝÅÅ ÔÒÅÕÇÏÌØÎÉËá÷ó × ÔÒÅÕÇÏÌØÎÉË A1B1C1, ÔÏ F (Q) = P .
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òÉÓ. 8ðÒÏ×ÅÄÅÍ ÞÅÒÅÚ á1 �ÒÑÍÕÀ, �ÁÒÁÌÌÅÌØÎÕÀ ÷ó, ÞÅÒÅÚ ÷1 | �ÁÒÁÌÌÅÌØÎÕÀ áó É ÞÅÒÅÚ ó1 | �ÁÒÁÌ-ÌÅÌØÎÕÀ á÷. �ÏÞËÉ �ÅÒÅÓÅÞÅÎÉÑ ÜÔÉÈ �ÒÑÍÙÈ ÏÂÒÁÚÕÀÔ ÔÒÅÕÇÏÌØÎÉË A′B′C ′, �ÏÄÏÂÎÙÊ (É ÄÁÖÅ ÇÏÍÏ-ÔÅÔÉÞÎÙÊ) ÔÒÅÕÇÏÌØÎÉËÕ á÷ó. �ÒÅÕÇÏÌØÎÉË A1B1C1 | �ÏÄÅÒÎÙÊ ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁ A′B′C ′ ÉÔÏÞËÉ ò . Q′ | ÔÏÞËÁ, ÉÚÏÇÏÎÁÌØÎÏ ÓÏ�ÒÑÖÅÎÎÁÑ ò (ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁ A′B′C ′).óÏÇÌÁÓÎÏ 3◦: 3, A′Q′ ⊥ B1C1, B′Q′ ⊥ A1C1 É C ′Q′ ⊥ B1A1. þÅÒÅÚ ÔÏÞËÉ á, ÷ É ó �ÒÏ×ÅÄÅÍ �ÒÑÍÙÅ,ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ �ÁÒÁÌÌÅÌØÎÙÅ �ÒÑÍÙÍ A′Q′, B′Q′ É C ′Q′. üÔÉ �ÒÑÍÙÅ ÔÁËÖÅ ÂÕÄÕÔ �ÅÒ�ÅÎÄÉËÕÌÑÒÎÙÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÍ ÓÔÏÒÏÎÁÍ �ÏÄÅÒÎÏÇÏ ÔÒÅÕÇÏÌØÎÉËÁ. úÎÁÞÉÔ, ÏÎÉ �ÅÒÅÓÅËÕÔÓÑ × ÔÏÞËÅ Q | É ÔÏÞËÁ ÜÔÁ(ÒÁÓÓÍÏÔÒÅÎÎÁÑ ÏÔÎÏÓÉÔÅÌØÎÏ ÔÒÅÕÇÏÌØÎÉËÁ á÷ó) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÔÏÞËÅ Q′ (ÏÔÎÏÓÉÔÅÌØÎÏ A′B′C ′)3.îÁÛÅ ÕÔ×ÅÒÖÄÅÎÉÅ ÔÅ�ÅÒØ ÓÌÅÄÕÅÔ ÉÚ ÔÏÇÏ, ÞÔÏ × �ÏÄÏÂÎÙÈ ÔÒÅÕÇÏÌØÎÉËÁÈ ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÙÅ ÔÏÞ-ËÉ ÉÍÅÀÔ ÏÄÉÎÁËÏ×ÙÅ ÂÁÒÉ�ÅÎÔÒÉÞÅÓËÉÅ ËÏÏÒÄÉÎÁÔÙ (ËÁÖÄÁÑ | × �Ó×ÏÅÍ� ÔÒÅÕÇÏÌØÎÉËÅ), Á ÔÁËÖÅ ÉÚÓ×ÏÊÓÔ×Á 1◦: 5.5: ïÄÎÁËÏ ÔÁËÖÅ �ÏÎÑÔÎÏ (ÍÏÖÎÏ ÓËÁÚÁÔØ, �ÂÒÏÓÁÅÔÓÑ × ÇÌÁÚÁ�), ÞÔÏ △ABC ⊥ △OaObO
 Ó �ÅÎÔÒÏÍÏÒÔÏÌÏÇÉÉ × D É △OaObO
 ⊥ △ABC Ó �ÅÎÔÒÏÍ ÏÒÔÏÌÏÇÉÉ × Od, Ô. Å., × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó 3◦: 4, FO(D) = Od.×) ïÔÒÅÚËÉ ËÁ ÓÁÔÅÌØÎÙÈ, �ÒÏ×ÅÄÅÎÎÙÅ ÉÚ ÏÄÎÏÊ ÔÏÞËÉ, ÒÁ×ÎÙ ÍÅÖÄÕ ÓÏÂÏÊ. ÷×ÅÄÅÍ ÏÂÏÚÎÁÞÅÎÉÑ:AT1 = AT4 = p, BT1 = BT2 = q, CT3 = CT2 = r, DT3 = DT4 = t.
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tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt òÉÓ. 9ïËÁÚÙ×ÁÅÔÓÑ, ÔÏÞËÉ N , I , G Ñ×ÌÑÀÔÓÑ �ÅÎÔÒÁÍÉ ÍÁÓÓ ÓÌÅÄÕÀÝÉÈ ÓÉÓÔÅÍ:N = pA; qB; rC; tD;I = (q + t)A; (p+ r)B; (q + t)C; (p+ r)D;G = (p+ q + t)A; (p+ q + r)B; (q + r + t)C; (p+ r + t)D,�ÒÉÞÅÍ �ÅÒ×ÏÅ ÉÚ ÜÔÉÈ ÔÒÅÈ ÕÔ×ÅÒÖÄÅÎÉÊ ÏÞÅ×ÉÄÎÏ. äÁÌÅÅ ÍÙ ÄÏËÁÖÅÍ Ó�ÒÁ×ÅÄÌÉ×ÏÓÔØ ÏÓÔÁÌØÎÙÈ Ä×ÕÈ,3îÁ ÓÁÍÏÍ ÄÅÌÅ, ÅÓÌÉ ÉÓÈÏÄÎÙÅ �ÒÑÍÙÅ �ÅÒÅÓÅËÁÌÉÓØ × ÏÄÎÏÊ ÔÏÞËÅ, ÔÏ É ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÙÅ ÉÍ ÄÏÌÖÎÙ �ÅÒÅÓÅËÁÔØÓÑ ×ÏÄÎÏÊ ÔÏÞËÅ É ÍÙ �Ï�ÕÔÎÏ ÄÏËÁÚÁÌÉ ÔÅÏÒÅÍÕ ûÔÅÊÎÅÒÁ: △A1B1C1 ⊥ △ABC ⇔ △ABC ⊥ △A1B1C1.8



Á �ÏËÁ ÚÁÍÅÔÉÍ, ÞÔÏ ÉÚ ÎÉÈ ÓÒÁÚÕ ×ÙÔÅËÁÅÔ ÎÕÖÎÙÊ ÎÁÍ ÆÁËÔ. äÅÊÓÔ×ÉÔÅÌØÎÏ, ÒÁÓÓÍÏÔÒÉÍ ÓÉÓÔÅÍÕG = (p+ q + t)A; (p+ q + r)B; (q + r + t)C; (p + r + t)D.åÅ ÍÏÖÎÏ ÒÁÚÂÉÔØ ÎÁ Ä×Å �ÏÄÓÉÓÔÅÍÙ: N = pA; qB; rC; tD Ó ÓÕÍÍÁÒÎÏÊ ÍÁÓÓÏÊ s = p + q + r + t(�ÏÌÕ�ÅÒÉÍÅÔÒ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ) É I = (q+ t)A; (p+ r)B; (q+ t)C; (p+ r)D Ó ÓÕÍÍÁÒÎÏÊ ÍÁÓÓÏÊ 2(p+ q+r + t) = 2s. ÷ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ �ÒÁ×ÉÌÏÍ ÒÙÞÁÇÁ, �ÏÌÕÞÉÍ , ÞÔÏ ÔÏÞËÉ N , G, I ÌÅÖÁÔ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ,�ÒÉÞÅÍ NG : GI = 2 : 1.âÏÌÅÅ ÔÏÇÏ, ÅÓÌÉ ÒÁÓÓÍÏÔÒÅÔØ ÅÝÅ ÔÏÞËÕ G5 | �ÅÎÔÒ ÍÁÓÓ ��ÒÏ×ÏÌÏÞÎÏÇÏ� ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ, ÔÏ�ÏÎÑÔÎÏ, ÞÔÏ G5 = (2p+q+ t)A; (2q+p+r)B; (2r+q+ t)C; (2t+r+p)D (ÎÕÖÎÏ ÎÁÇÒÕÚÉÔØ ÓÅÒÅÄÉÎÕ ËÁÖÄÏÊÓÔÏÒÏÎÙ ÄÌÉÎÏÊ ÜÔÏÊ ÓÔÏÒÏÎÙ, ÚÁÔÅÍ �ÒÁÓÔÁÝÉÔØ� ÜÔÕ ÍÁÓÓÕ �Ï ×ÅÒÛÉÎÁÍ É Ô. Ä.). ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏG5 | ÓÅÒÅÄÉÎÁ ÏÔÒÅÚËÁ NI , Ô. Å. ÉÍÅÅÍ �ÏÌÎÕÀ ÁÎÁÌÏÇÉÀ Ó ÔÒÅÕÇÏÌØÎÉËÏÍ, ÇÄÅ × ÒÏÌÉ G5 ×ÙÓÔÕ�ÁÅÔÔÏÞËÁ û�ÉËÅÒÁ | �ÅÎÔÒ ÏËÒÕÖÎÏÓÔÉ, ×�ÉÓÁÎÎÏÊ × ÓÅÒÅÄÉÎÎÙÊ ÔÒÅÕÇÏÌØÎÉË.�ÏÞËÕ G5 ÍÏÖÎÏ �ÏÓÔÒÏÉÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ:ðÕÓÔØ O1, O2, O3, O4 | ÓÅÒÅÄÉÎÙ ÓÔÏÒÏÎ AB, BC, CD, DA ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ. á1 | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑÂÉÓÓÅËÔÒÉÓÙ AI É ÏÔÒÅÚËÁ O1O4, Á G1 | ÔÏÞËÁ, ÓÉÍÍÅÔÒÉÞÎÁÑ A1 ÏÔÎÏÓÉÔÅÌØÎÏ ÓÅÒÅÄÉÎÙ O1O4. áÎÁ-ÌÏÇÉÞÎÏ Ï�ÒÅÄÅÌÉÍ B1 É G2, C1É G3, D1É G4. �ÏÇÄÁ G5 Ñ×ÌÑÅÔÓÑ ÔÏÞËÏÊ �ÅÒÅÓÅÞÅÎÉÑ ÏÔÒÅÚËÏ× G1G3 ÉG2G4.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG

O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1O1

O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2O2

O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3O3

O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4O4

A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1A1

B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1B1

C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1C1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1D1

G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1G1

G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2

G3

G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4G4

GsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGsGs

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

òÉÓ. 10ìÅÍÍÁ 1: I = (q + t)A; (p+ r)B; (q + t)C; (p + r)D.ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ × ÎÁÛÅÍ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÅ ÎÁÊÄÅÔÓÑ �ÁÒÁ ÎÅ�ÁÒÁÌÌÅÌØÎÙÈ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÈ ÓÔÏ-ÒÏÎ (ÉÎÁÞÅ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË Ñ×ÌÑÅÔÓÑ ÒÏÍÂÏÍ É ×ÓÅ ÔÒÉ ÔÏÞËÉ N , G, I ÓÏ×�ÁÄÁÀÔ Ó ÔÏÞËÏÊ �ÅÒÅÓÅÞÅÎÉÑÄÉÁÇÏÎÁÌÅÊ). ðÕÓÔØ ÜÔÏ ÂÕÄÕÔ, ÎÁ�ÒÉÍÅÒ, ÓÔÏÒÏÎÙ AD É ÷ó, Á ÉÈ �ÒÏÄÏÌÖÅÎÉÑ ÚÁ ÔÏÞËÉ á É ÷ ÓÏ-ÏÔ×ÅÔÓÔ×ÅÎÎÏ �ÅÒÅÓÅËÕÔÓÑ × ÔÏÞËÅ å (ÓÍ. ÒÉÓ. 11). ðÕÓÔØ a = EB, b = EA. �ÏÇÄÁ, Ó ÏÄÎÏÊ ÓÔÏÒÏÎÙ,I = (t+ r)E; (a + q + r)D; (b + p+ t)C, ËÁË �ÅÎÔÒ ÏËÒÕÖÎÏÓÔÉ, ×�ÉÓÁÎÎÏÊ × ÔÒÅÕÇÏÌØÎÉË EDC. ó ÄÒÕÇÏÊÖÅ ÓÔÏÒÏÎÙ, I = (p+ q)E;−aA;−bB | ËÁË �ÅÎÔÒ ×ÎÅ×�ÉÓÁÎÎÏÊ × åá÷ ÏËÒÕÖÎÏÓÔÉ. îÁËÏÎÅ�, �ÏÓËÏÌØËÕECEB = a+ q + ra É EDEA = b+ p+ tb , ÔÏ ÓÉÓÔÅÍÁ (p + q + r + t)E ÜË×É×ÁÌÅÎÔÎÁ ÒÁÚÂÉÅÎÉÀ ÎÁ �ÏÄÓÉÓÔÅÍÙ(a+ q + r)B;−aC; (b+ p+ t)A;−bD.
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òÉÓ. 11�ÁËÉÍ ÏÂÒÁÚÏÍ, I = (−a+ b+ p+ t)A; (−b+ a+ q + r)B; (−a+ b+ p+ t)C; (−b+ a+ q + r)D. ïÓÔÁÌÏÓØ9



ÚÁÍÅÔÉÔØ, ÞÔÏ b+ p = a+ q (ËÁË ÏÔÒÅÚËÉ ËÁÓÁÔÅÌØÎÙÈ, �ÒÏ×ÅÄÅÎÎÙÈ ÉÚ ÏÄÎÏÊ ÔÏÞËÉ).óÌÅÄÓÔ×ÉÅ 2 | �ÒÑÍÁÑ îØÀÔÏÎÁ. åÓÌÉ × ÞÅÔÙÒÅÈÕÇÏÌØÎÉË ÍÏÖÎÏ ×�ÉÓÁÔØ ÏËÒÕÖÎÏÓÔØ, ÔÏ ÅÅ �ÅÎÔÒ ÉÓÅÒÅÄÉÎÙ ÄÉÁÇÏÎÁÌÅÊ ÌÅÖÁÔ ÎÁ ÏÄÎÏÊ �ÒÑÍÏÊ.óÌÅÄÓÔ×ÉÅ 3. ÷ Ï�ÉÓÁÎÎÏÍ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÅ ÎÁÇÒÕÚÉÍ ËÁÖÄÕÀ ÔÏÞËÕ ËÁÓÁÎÉÑ ÄÌÉÎÏÊ ÓÔÏÒÏÎÙ, ÓÏÄÅÒ-ÖÁÝÅÊ ÜÔÕ ÔÏÞËÕ. ãÅÎÔÒ ÍÁÓÓ ÔÁËÏÊ ÓÉÓÔÅÍÙ ÅÓÔØ �ÅÎÔÒ ×�ÉÓÁÎÎÏÊ ÏËÒÕÖÎÏÓÔÉ.é �ÒÁ×ÄÁ, I = (q+t)A; (p+r)B; (q+t)C; (p+r)D = T1(p+q); T2(q+r); T3(r+t); T4(t+p). äÅÊÓÔ×ÉÔÅÌØÎÏ,�ÏÓËÏÌØËÕ I = (q + t)A; (p + r)B; (q + t)C; (p + r)D, ÔÏ �ÏÄÓÉÓÔÅÍÁ (q + t)A; (q + t)C ÉÍÅÅÔ �ÅÎÔÒÏÍ ÍÁÓÓÓÅÒÅÄÉÎÕ áó, Á �ÏÄÓÉÓÔÅÍÁ (p+ r)B; (p+ r)D | ÓÅÒÅÄÉÎÕ BD.ìÅÍÍÁ 2: G = (p+ q + t)A; (p+ q + r)B; (q + r + t)C; (p+ r + t)D.ðÕÓÔØ ò | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ ÄÉÁÇÏÎÁÌÅÊ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ (ÓÍ. ÒÉÓ. 12). ïÔÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ × ÎÅ-
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ÇÏ ÍÏÖÎÏ ×�ÉÓÁÔØ ÏËÒÕÖÎÏÓÔØ, ÔÏ APCP = pr ; BPDP = qt . äÅÊÓÔ×ÉÔÅÌØÎÏ, ËÁË ÓÌÅÄÕÅÔ ÉÚ ÔÅÏÒÅÍÙ âÒÉ-ÁÎÛÏÎÁ ([3℄: 30.34, 30.36), �ÒÑÍÙÅ T1T3 É T2T4 ÔÁËÖÅ �ÒÏÈÏÄÑÔ ÞÅÒÅÚ ÔÏÞËÕ ò , �ÏÜÔÏÍÕ P = 1pA; 1qB,1rC; 1t D, Á ÚÎÁÞÉÔ, P = 1qB; 1t D É P = 1pA; 1rC (ÏÔÒÅÚÏË P1P2 Ó ËÏÎ�ÁÍÉ ÎÁ�ÅÒÅÓÅËÁÀÝÉÈÓÑ �ÒÑÍÙÈ ÄÏÌÖÅÎ �ÒÏÈÏÄÉÔØ ÞÅÒÅÚ ÔÏÞËÕ �ÅÒÅÓÅÞÅÎÉÑ ÜÔÉÈ�ÒÑÍÙÈ, Ô. Å. ËÏÎ�Ù ÏÔÒÅÚËÁ ÓÏ×�ÁÄÁÀÔ Ó ÔÏÞËÏÊ �ÅÒÅÓÅÞÅÎÉÑ).ëÒÏÍÅ ÔÏÇÏ, ÞÅÔÙÒÅÈÕÇÏÌØÎÉË GaGbG
Gd ÇÏÍÏÔÅÔÉÞÅÎ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÕ á÷óD (ÓÍ. 3◦: 1:)
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G = APCP = pr ; GbGGdG = BPDP = qt . ðÏÜÔÏÍÕ G = rGa, pG
 = pA; (r + p)B; rC; (r + p)D.áÎÁÌÏÇÉÞÎÏ, G = tGb qGd = (q+ t)A; qB; (q+ t)C; tD. óÌÏÖÉ× ÍÁÓÓÙ �ÒÉ ÏÄÉÎÁËÏ×ÙÈ ×ÅÒÛÉÎÁÈ, ÚÁ×ÅÒÛÉÍÄÏËÁÚÁÔÅÌØÓÔ×Ï4. ìÉÔÅÒÁÔÕÒÁ:[1℄ í. âÁÌË, ÷. âÏÌÔÑÎÓËÉÊ. çÅÏÍÅÔÒÉÑ ÍÁÓÓ. (âÉÂÌÉÏÔÅÞËÁ �ë×ÁÎÔ�, ×Ù�ÕÓË 61). í., �îÁÕËÁ�, 1987 Ç.[2℄ á. íÑËÉÛÅ×. üÌÅÍÅÎÔÙ ÇÅÏÍÅÔÒÉÉ ÔÒÅÕÇÏÌØÎÉËÁ. (âÉÂÌÉÏÔÅËÁ �íÁÔÅÍÁÔÉÞÅÓËÏÅ �ÒÏÓ×ÅÝÅÎÉÅ�, ×Ù�ÕÓË19). í., íãîíï, 2002 Ç.[3℄ ÷. ðÒÁÓÏÌÏ×. úÁÄÁÞÉ �Ï �ÌÁÎÉÍÅÔÒÉÉ. í., íãîíï, 2001 Ç.[4℄ é. ûÁÒÙÇÉÎ. çÅÏÍÅÔÒÉÑ 9 { 11. úÁÄÁÞÎÉË. í., �äÒÏÆÁ�, 1996 Ç.[5℄ á. âÏÇÏÍÏÌØÎÙÊ. Remarkable Line in Cy
li
 Quadrilateral.îÁ ÓÁÊÔÅ:http://www.
ut-the-knot.org/Curri
ulum/Geometry/Ins
ribedQuadri.shtml[6℄ Hya
inthos messages ��12400, 12402 | 26.03. 2006îÁ ÓÁÊÔÅ:http://www.groups./yahoo.
om/group/Hya
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4õ×Ù, ÎÁÊÔÉ ÁÎÁÌÏÇ �ÒÑÍÏÊ îÁÇÅÌÑ ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÇÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÁ Á×ÔÏÒÕ ÎÅ ÕÄÁÌÏÓØ. ÷Ï ×ÓÑËÉÈ ÓÈÏÖÉÈ Ó Â)ËÏÎÓÔÒÕË�ÉÑÈ ÁÆÆÉÎÎÏÊ ÜË×É×ÁÌÅÎÔÎÏÓÔÉ ÎÅ ×ÏÚÎÉËÁÅÔ. ÷�ÒÏÞÅÍ, ÓÕÄÑ �Ï ÄÏËÁÚÁÔÅÌØÓÔ×Õ ×), ÄÏ×ÏÌØÎÏ ÓÏÄÅÒÖÁÔÅÌØÎÏÍÕ ÉÉÓ�ÏÌØÚÕÀÝÅÍÕ ×ÁÖÎÙÅ Ó×ÏÊÓÔ×Á ×�ÉÓÁÎÎÏÊ × ÞÅÔÙÒÅÈÕÇÏÌØÎÉË ÏËÒÕÖÎÏÓÔÉ, ÕÓÉÌÉÔØ ÜÔÕ ÔÅÏÒÅÍÕ ÂÕÄÅÔ ÎÅÌÅÇËÏ.10


