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ìø÷¶÷

õäë: 538.24 621.039.7+621.928.8ðÒÏ ÍÏÖÌÉ×�ÓÔØ ÅÌÅËÔÒÏÓÔÁÔÉÞÎÏ§ ÔÁ Ä�ÅÌÅËÔÒÉÞÎÏ§ ÓÅ�ÁÒÁ-��§ ÒÁÄ�ÏÁËÔÉ×ÎÉÈ ×�ÄÈÏÄ�× ÏÂ'¤ËÔÕ "õËÒÉÔÔÑ"á.á.äÕ×�ÒÑËáÎÏÔÁ��Ñ. äÁÎÏ ËÏÒÏÔËÉÊ ÏÇÌÑÄ �ÓÎÕÀÞÉÈ ÔÁ �ÅÒÓ�ÅËÔÉ×ÎÉÈ ÍÅÔÏ-Ä�× ÅÌÅËÔÒÉÚÁ��§ ÓÕÍ�ÛÅÊ �ÏÄÒ�ÂÎÅÎÉÈ ÍÁÔÅÒ�ÁÌ�× ÄÌÑ §È ÅÌÅËÔÒÉÞ-ÎÏ§ ÓÅ�ÁÒÁ��§. ðÏËÁÚÁÎÏ, ÝÏ ÄÌÑ Ï��ÎËÉ ÍÏÖÌÉ×ÏÓÔ� ÑË ÅÌÅËÔÒÉÞÎÏ§,ÔÁË � Ä�ÅÌÅËÔÒÉÞÎÏ§ ÓÅ�ÁÒÁ��§ ÌÁ×Ï�ÏÄ�ÂÎÉÈ �ÁÌÉ×Ï-×Í�ÓÎÉÈ ÍÁÔÅÒ�Á-Ì�× ÏÂ'¤ËÔÕ "õËÒÉÔÔÑ" (ìð÷í ïõ) ÎÅÏÂÈ�ÄÎ� ÄÅÔÁÌØÎ� ×�ÄÏÍÏÓÔ� �ÒÏÅÌÅËÔÒÏ�ÒÏ×�ÄÎ� ×ÌÁÓÔÉ×ÏÓÔ� �ÉÈ ÍÁÔÅÒ�ÁÌ�×. óÅÒÅÄ �ÅÒÓ�ÅËÔÉ×ÎÉÈÍÅÔÏÄ�× ÚÁÒÑÄËÉ ìð÷í ÒÏÚÇÌÑÄÁ¤ÔØÓÑ ÅÌÅËÔÒÉÚÁ��Ñ ÒÅÎÔ­ÅÎ�×ÓØËÉÍ×É�ÒÏÍ�ÎÀ×ÁÎÎÑÍ.On possibility of ele
trostati
 and diele
tri
 separation of"Shelter" obje
t radioa
tive wasteA.A.DuviryakAbstra
t. Brief review of existing and perspe
tive methods of ele
triza-tion of mixture of materials ground for separation is given. It is shownthat in order to estimate a possibility of both the ele
trostati
 as well asdiele
tri
 separation of lava-like fuel-
ontaining materials (LFCM) de-tailed knowledge of ele
tro
ondu
tive 
hara
teristi
 of these materialsis ne
essary. Among perspe
tive 
harging methods of LFCM the X-rayele
trization is 
onsidered.
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1 ðÒÅ�ÒÉÎÔ÷ÓÔÕ�äÌÑ ÚÁÈÏÒÏÎÅÎÎÑ ×ÅÌÉËÏ§ Ë�ÌØËÏÓÔ� ÒÁÄ�ÏÁËÔÉ×ÎÉÈ ×�ÄÈÏÄ�× ÏÂ'¤ËÔÕ"õËÒÉÔÔÑ" (òá÷ ïõ) �ÅÒÅÄÂÁÞÁ¤ÔØÓÑ �Ï�ÅÒÅÄÎ¤ �ÏÄÒ�ÂÎÅÎÎÑ ÌÁ×Ï-�ÏÄ�ÂÎÉÈ �ÁÌÉ×Ï×Í�ÓÔËÉÈ ÍÁÔÅÒ�ÁÌ�× (ìð÷í), ÝÏ ÕÔ×ÏÒÉÌÉÓÑ × Ô�Ì�ÒÅÁËÔÏÒÁ, ÔÁ §È ËÌÁÓÉÆ�ËÁ��Ñ ÚÁ Ò�×ÎÅÍ ÒÁÄ�ÏÁËÔÉ×ÎÏÓÔ�. äÌÑ �ØÏÇÏÍÏÖÕÔØ ÂÕÔÉ ÚÁÌÕÞÅÎ� ÔÅÈÎÏÌÏÇ�§ ÓÅ�ÁÒÁ��§, ÝÏ ×ÉËÏÒÉÓÔÏ×ÕÀÔØÓÑ ÕÇ�ÒÎÉÞÏ-ÚÂÁÇÁÞÕ×ÁÌØÎ�Ê �ÒÏÍÉÓÌÏ×ÏÓÔ�.íÏÖÌÉ×�ÓÔØ ÍÁÇÎ�ÔÎÏ§ ÓÅ�ÁÒÁ��§ ìð÷í �Ï×'ÑÚÕÔØ Ú ÈÁÒÁËÔÅÒ-ÎÉÍÉ ÆÅÒÉÍÁÇÎ�ÔÎÉÍÉ ×ÌÁÓÔÉ×ÏÓÔÑÍÉ �ÉÈ ÍÁÔÅÒ�ÑÌ�×: §È ÍÁÇÎ�ÔÎÁÓ�ÒÉÊÎÑÔÌÉ×�ÓÔØ Õ 5{10 ÒÁÚ�× �ÅÒÅ×ÉÝÕ¤ Ó�ÒÉÊÎÑÔÌÉ×�ÓÔØ ÂÅÔÏÎÕ ÔÁÇÒÁÎ�ÔÕ [1℄. ïÄÎÁË, �Ñ ÔÅÈÎÏÌÏÇ�Ñ ×ÉËÏÒÉÓÔÏ×Õ¤ÔØÓÑ ÚÄÅÂ�ÌØÛÏÇÏ ÄÌÑ×�ÄÄ�ÌÅÎÎÑ ÆÅÒÏÍÁÇÎ�ÔÎÉÈ ÍÁÔÅÒ�ÁÌ�× [2℄. õ ÚÁÓÔÏÓÕ×ÁÎÎ� ÄÏ ìð÷í×ÏÎÁ ÍÏÖÅ ×ÉÑ×ÉÔÉÓÑ ÍÁÌÏÅÆÅËÔÉ×ÎÏÀ, ÁÂÏ { �ÒÉ ×ÉËÏÒÉÓÔÁÎÎ� ÎÁÄ-�ÒÏ×�ÄÎÉÈ ÓÅ�ÁÒÁÔÏÒ�× { ÎÁÄÔÏ ÄÏÒÏÇÏÀ. �ÏÍÕ ÒÏÚÇÌÑÄ �ÎÛÉÈ ÍÏÖ-ÌÉ×ÏÓÔÅÊ ÓÅ�ÁÒÁ��§, ÚÏËÒÅÍÁ ÅÌÅËÔÒÏÓÔÁÔÉÞÎÏ§ ÔÁ Ä�ÅÌÅËÔÒÉÞÎÏ§, ¤ÔÁËÏÖ ÁËÔÕÁÌØÎÉÍ.óÅ�ÁÒÁ��Ñ × ÅÌÅËÔÒÉÞÎÏÍÕ �ÏÌ� ­ÒÕÎÔÕ¤ÔØÓÑ ÎÁ Ä�§ ÓÉÌ ÅÌÅËÔÒÏ-ÓÔÁÔÉÞÎÏÇÏ �ÏÈÏÄÖÅÎÎÑ ÎÁ ÞÁÓÔÉÎËÉ ÍÁÔÅÒ�ÁÌ�×. ãÅ - ËÕÌÏÎ�×ÓØËÁÓÉÌÁ F k ÔÁ �ÏÎÄÅÒÏÍÏÔÏÒÎÁ ÓÉÌÁ F n. ÷×ÁÖÁÀÞÉ ÒÏÚÍ�ÒÉ ÞÁÓÔÉÎÏËÍÁÌÉÍÉ Õ �ÏÒ�×ÎÑÎÎ� Ú ÈÁÒÁËÔÅÒÎÉÍÉ ÒÏÚÍ�ÒÁÍÉ ÓÅ�ÁÒÁÔÏÒÁ, �� ÓÉÌÉÍÏÖÎÁ �ÒÅÄÓÔÁ×ÉÔÉ Õ ×ÉÇÌÑÄ�:F k = Z dV �E � qE; q = Z dV �; (1)F n = Z dV (P � r)E � (p � r)E; p = Z dV P ; (2)ÔÕÔ E { ÎÁ�ÒÕÖÅÎ�ÓÔØ ÅÌÅËÔÒÉÞÎÏÇÏ �ÏÌÑ, � { ÇÕÓÔÉÎÁ ÚÁÒÑÄÕ ÞÁÓ-ÔÉÎËÉ, q { §§ ÚÁÒÑÄ, P { �ÏÌÑÒÉÚÁ��Ñ, p { ÅÌÅËÔÒÉÞÎÉÊ ÄÉ�ÏÌØÎÉÊ ÍÏ-ÍÅÎÔ ÞÁÓÔÉÎËÉ, Á �ÎÔÅ­ÒÕ×ÁÎÎÑ ÚÄ�ÊÓÎÀ¤ÔØÓÑ ÞÅÒÅÚ ÏÂ'¤Í ÞÁÓÔÉÎËÉ.÷ ÚÁÌÅÖÎÏÓÔ� ×�Ä ÔÏÇÏ, ÑËÁ Ú ÓÉÌ { ËÕÌÏÎ�×ÓØËÉ ÞÉ �ÏÎÄÅÒÏÍÏÔÏÒÎÁ{ ¤ ×ÉÚÎÁÞÁÌØÎÏÀ, ÓÅ�ÁÒÁÔÏÒÉ �ÏÄ�ÌÑÀÔØÓÑ ÎÁ ÅÌÅËÔÒÏÓÔÁÔÉÞË�, ÔÁÄ�ÅÌÅËÔÒÉÞÎ� [3{6℄.ñË �ÒÁ×ÉÌÏ, ÓÕÍ�Û ÍÁÔÅÒ�ÑÌ�× ¤ �ÏÞÁÔËÏ×Ï ÅÌÅËÔÒÏÎÅÊÔÒÁÌØÎÏÀÔÁ ÎÅ�ÏÌÑÒÉÚÏ×ÁÎÏÀ. �ÏÍÕ ËÏÎÓÔÒÕË��Ñ ÓÅ�ÁÒÁÔÏÒ�× �Ï×ÉÎÎÁ ÚÁÂÅÚ-�ÅÞÉÔÉ ÚÁÒÑÄËÕ �/ÁÂÏ �ÏÌÑÒÉÚÁ��À ÞÁÓÔÉÎÏË, Á ÅÌÅËÔÒÉÞÎ� ×ÌÁÓÔÉ-×ÏÓÔ� ÒÏÚÄ�ÌÀ×ÁÎÉÈ ÍÁÔÅÒ�ÁÌ�× �Ï×ÉÎÎ� Ò�ÚÎÉÔÉÓÑ ÔÁË, ÝÏÂ ÞÁÓÔÉÎËÉÒ�ÚÎÏÇÏ ÓÏÒÔÕ ÎÁÂÕ×ÁÌÉ Ò�ÚÎÉÈ ÚÁÒÑÄ�× �/ÁÂÏ ÄÉ�ÏÌØÎÉÈ ÍÏÍÅÎÔ�×.òÏÚÄ�Ì 1 �ÒÉÓ×ÑÞÅÎÏ ËÏÒÏÔËÏÍÕ ÏÇÌÑÄÕ ÍÅÔÏÄ�× ÚÁÒÑÄËÉ ÔÁ �ÏÌÑ-ÒÉÚÁ��§ ÞÁÓÔÉÎÏË, Á ÍÏÖÌÉ×�ÓÔØ §È ÚÁÓÔÏÓÕ×ÁÎÎÑ ÄÏ ìð÷í ÒÏÚÇÌÑ-ÄÁ¤ÔØÓÑ Õ òÏÚÄ�Ì� 2.

ICMP{01{25U 21. ó�ÏÓÏÂÉ �ÏÌÑÒÉÚÁ��§ ÔÁ ÚÁÒÑÄËÉ Ä�ÅÌÅËÔÒÉË�× ��ÒÏ×�ÄÎÉË�×ðÏÌÑÒÉÚÁ��Ñ Ä�ÅÌÅËÔÒÉË�× × ÅÌÅËÔÒÉÞÎÏÍÕ �ÏÌ� � ÒÏÌØ ÅÌÅË-ÔÒÏ�ÒÏ×�ÄÎÏÓÔ�. þÁÓÔÉÎËÉ Ä�ÅÌÅËÔÒÉË�× ÎÁÂÕ×ÁÀÔØ ÄÉ�ÏÌØÎÉÈ ÍÏ-ÍÅÎÔ�× × ÅÌÅËÔÒÉÞÎÏÍÕ �ÏÌ�. ðÒÉ ÒÏÚÇÌÑÄ� ìð÷í ÄÏÓÔÁÔÎØÏ �ÒÉÊ-ÎÑÔÉ ÎÁÊ�ÒÏÓÔ�ÛÅ ÍÁÔÅÒ�ÁÌØÎÅ Ò�×ÎÑÎÎÑ:P = "0("1 � 1)E; (3)ÄÅ "0 = 8:85 æ/Í, "1 { ×�ÄÎÏÓÎÁ Ä�ÅÌÅËÔÒÉÞÎÁ �ÒÏÎÉËÎ�ÓÔØ ÞÁÓÔÉÎËÉ.äÌÑ �ÒÏÓÔÏÔÉ ÒÏÚÇÌÑÎÅÍÏ ÓÆÅÒÉÞÎÕ ÞÁÓÔÉÎËÕ ÄÏÓÉÔØ ÍÁÌÏÇÏ ÒÁÄ�ÕÓÁa × Ä�ÅÌÅËÔÒÉÞÎÏÍÕ ÓÅÒÅÄÏ×ÉÝ� Ú �ÒÏÎÉËÎ�ÓÔÀ "2. �ÏÄ� ÅÌÅËÔÒÉÞÎÅ�ÏÌÅ E �ÎÄÕËÕ¤ ÄÉ�ÏÌØÎÉÊ ÍÏÍÅÎÔ ÞÁÓÔÉÎËÉ:p0 = 4�"0"2 "1 � "2"1 + 2"2a3E; (4)� Ä�¤ ÎÁ ÎÅ§ �ÏÎÄÅÒÏÍÏÔÏÒÎÏÀ ÓÉÌÏÀ, ÝÏ ÎÁÂÌÉÖÅÎÏ Ò�×ÎÁ:F n � 4�"0"2 "1 � "2"1 + 2"2a3rE2=2 (5)(ÔÏÞÎ�ÛÉÊ ×ÉÒÁÚ �Ï×ÉÎÅÎ ×ÒÁÈÏ×Õ×ÁÔÉ ÎÅÏÄÎÏÒ�ÄÎ�ÓÔØ �ÏÌÑ � �ÏÌÑ-ÒÉÚÁ��§ × ÏÂ'¤Í� ËÕÌØËÉ).õ Ò-ÎÑÈ (4), (5) ÎÅ ×ÒÁÈÏ×ÁÎÏ �ÒÏ×�ÄÎ� ×ÌÁÓÔÉ×ÏÓÔ� ÍÁÔÅÒ�ÁÌ�×.ä�ÊÓÎÏ, Ä�ÅÌÅËÔÒÉËÉ �ÏÌÑÒÉÚÕÀÔØÓÑ × �ÏÌ� ÍÁÊÖÅ ÍÉÔÔ¤×Ï. ïÄÎÁË,ÑËÝÏ ÞÁÓÔÉÎËÁ ÔÁ ÓÅÒÅÄÏ×ÉÝÅ ÍÁÀÔØ (ÎÁ×�ÔØ ÎÅÚÎÁÞÎ�) �ÒÏ×�ÄÎÏÓÔ� 
1ÔÁ 
2, ÔÏ ��ÓÌÑ �ØÏÇÏ ÎÁÓÔÁ¤ �ÏÒ�×ÎÑÎÏ �Ï×�ÌØÎÉÊ �ÒÏ�ÅÓ ÒÅÌÁËÓÁ��§:p(t) = (p0 � p1)e�t=� + p1; (6)Ú ÈÁÒÁËÔÅÒÎÉÍ ÞÁÓÏÍ � = "0 "1 + 2"2
1 + 2
2 ; (7)× ÒÅÚÕÌØÔÁÔ� ÑËÏÇÏ ×ÓÔÁÎÏ×ÌÀ¤ÔØÓÑ ÄÉ�ÏÌØÎÉÊ ÍÏÍÅÎÔ:p1 = 4�"0"2 
1 � 
2
1 + 2
2a3E; (8)ÝÏ ÍÁÊÖÅ ��ÌËÏÍ ÚÁÌÅÖÉÔØ ×�Ä �ÒÏ×�ÄÎÏÓÔ� ÓÅÒÅÄÏ×ÉÝ [3,4℄.ëÏÎÔÁËÔÎÁ ÅÌÅËÔÒÉÚÁ��Ñ ÞÁÓÔÉÎÏË ×�ÄÂÕ×Á¤ÔØÓÑ ×ÎÁÓÌ�ÄÏË §ÈËÏÎÔÁËÔÕ Ú ÚÁÒÑÄÖÅÎÉÍ ÅÌÅËÔÒÏÄÏÍ. ðÒÉ �ØÏÍÕ �ÒÏ×�ÄÎÉËÉ ÎÁÂÕ×Á-ÀÔØ ÏÄÎÏÊÍÅÎÎÏÇÏ Ú ÅÌÅËÔÒÏÄÏÍ ÚÁÒÑÄÕ, Á Ä�ÅÌÅËÔÒÉËÉ ÚÁÌÉÛÁÀÔØÓÑÅÌÅËÔÒÏÎÅÊÔÒÁÌØÎÉÍÉ.



3 ðÒÅ�ÒÉÎÔðÒÏ�ÅÓ ÚÁÒÑÄËÉ ÍÁ¤ ÒÅÌÁËÓÁ��ÊÎÉÊ ÈÁÒÁËÔÅÒ Ú ÞÁÓÏÍ ÒÅÌÁËÓÁ��§,ÝÏ ÚÁÌÅÖÉÔØ ×�Ä Ä�ÅÌÅËÔÒÉÞÎÉÈ ÔÁ �ÒÏ×�ÄÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊ ÞÁÓÔÉÎÏËÔÁ ÓÅÒÅÄÏ×ÉÝÁ, ÆÏÒÍÉ ÞÁÓÔÉÎÏË, ÕÍÏ× ËÏÎÔÁËÔÕ � Ô.Ä. îÁ�ÒÉËÌÁÄ,�ÒÉ �ÄÅÁÌØÎÏÍÕ ËÏÎÔÁËÔ� Ú ÅÌÅËÔÒÏÄÏÍ ÚÁÌÅÖÎ�ÓÔØ ÚÁÒÑÄÕ ��×ÓÆÅ-ÒÉÞÎÉÈ ÞÁÓÔÉÎÏË ×�Ä ÞÁÓÕ ÍÁ¤ ×ÉÇÄÑÄ, ÁÎÁÌÏÇ�ÞÎÉÊ ÄÏ Ò-ÎÑ (6):q(t) = (q0 � q1)e�t=� + q1; (9)ÄÅ q0 { �ÏÞÁÔËÏ×ÉÊ ÚÁÒÑÄ, q1 { Ë�Î�Å×ÉÊ ÚÁÒÑÄ:q1 = �3�"0 
1 � 
2
1 + 2
2 a2E; (10)Á ÞÁÓ ÒÅÌÁËÓÁ��§ ×ÉÚÎÁÞÁ¤ÔØÓÑ Ú Ò-ÎÑ (7).åÌÅËÔÒÉÚÁ��Ñ ËÏÒÏÎÎÉÍ ÒÏÚÒÑÄÏÍ ×�ÄÂÕ×Á¤ÔØÓÑ ×ÎÁÓÌ�ÄÏËÏÓ�ÄÁÎÎÑ ÊÏÎ�× ÒÏÚÒÑÄÕ ÎÁ �Ï×ÅÒÈÎ� ÞÁÓÔÉÎÏË. äÌÑ ÓÆÅÒÉÞÎÏ§ ÞÁÓ-ÔÉÎËÉ �ÒÏ�ÅÓ ÚÁÒÑÄËÉ Ï�ÉÓÕ¤ÔØÓÑ ÆÏÒÍÕÌÏÀ ðÏÔÅÎØ¤ [3,4℄:q(t) = Q1 enkt4"0 + enkt ; (11)ÄÅ e { ÚÁÒÑÄ ÊÏÎÁ, n { ËÏÎ�ÅÎÔÒÁ��Ñ ÊÏÎ�×, k { §È ÒÕÈÌÉ×�ÓÔØ. äÌÑ�ÒÏ×�ÄÎÉË�× Qn1 = 12�"0a2E: (12)äÌÑ Ä�ÅÌÅËÔÒÉË�× (Õ �ÒÉ�ÕÝÅÎÎ�, ÝÏ ÚÁÒÑÄÉ Ò�×ÎÏÍ�ÒÎÏ ×ËÒÉ×ÁÀÔØÕÓÀ �Ï×ÅÒÈÎÀ): Q�1 = 4�"0�1 + 2"1 � 1"1 + 2� a2E: (13)ïÓË�ÌØËÉ Qn1=Q�1 � 3, ÔÏ ÚÁÒÑÄËÁ ËÏÒÏÎÎÉÍ ÒÏÚÒÑÄÏÍ ×ÉËÏÒÉÓÔÏ×Õ-¤ÔØÓÑ ÌÉÛÅ × �ÁÒ� Ú �ÎÛÉÍÉ ÍÅÔÏÄÏÄÁÍÉ ÅÌÅËÔÒÉÚÁ��§.�ÒÉÂÏÅÌÅËÔÒÉÚÁ��Ñ (ÅÌÅËÔÒÉÚÁ��Ñ ÔÅÒÔÑÍ) ×�ÄÂÕ×Á¤ÔØÓÑ ��ÄÞÁÓ (ÂÁÇÁÔÏËÒÁÔÎÏÇÏ) ÓÔÉËÁÎÎÑ ÞÁÓÔÉÎÏË Í�Ö ÓÏÂÏÀ, ÁÂÏ Ú �Ï×ÅÒÈ-ÎÅÀ ��ÄËÌÁÄËÉ. ãÅ Ñ×ÉÝÅ ÍÁ¤ ÓËÌÁÄÎÕ �ÒÉÒÏÄÕ � ×ÁÖËÏ ��ÄÄÁ¤ÔØÓÑÔÅÏÒÅÔÉÞÎÏÍÕ Ï�ÉÓÏ×�.òÁÄ�Á��ÊÎ� ÍÅÔÏÄÉ ÅÌÅËÔÒÉÚÁ��§ (ÅÌÅËÔÒÏÎÎÉÍ �ÕÞËÏÍ ÁÂÏ ÒÅÎÔ­Å-Î�×ÓØËÉÍ ×É�ÒÏÍ�ÎÀ×ÁÎÎÑÍ) ÝÅ ÎÅ ÚÎÁÊÛÌÉ ÛÉÒÏËÏÇÏ ÚÁÓÔÏÓÕ×ÁÎÎÑ,ÏÄÎÁË ××ÁÖÁÀÔØÓÑ �ÅÒÓ�ÅËÔÉ×ÎÉÍÉ [3,7℄.ðÒÉ ÅÌÅËÔÒÉÚÁ��§ ÅÌÅËÔÒÏÎÎÉÍ �ÕÞËÏÍ �ÏÞÁÔËÏ×ÉÊ ÒÏÚ�ÏÄ�ÌÚÁÒÑÄÕ ÚÁÌÅÖÉÔØ × ÏÓÎÏ×ÎÏÍÕ ×�Ä ÒÏÚÍ�Ò�× ÞÁÓÔÉÎÏË. ñËÝÏ ÒÏÚÍ�ÒÚÅÒÅÎ ÍÅÎÛÉÊ ×�Ä ÄÏ×ÖÉÎÉ �ÒÏÂ�ÇÕ ÅÌÅËÔÒÏÎ�×, ÔÏ �ÅÊ ÒÏÚ�ÏÄ�Ì ¤Ò�×ÎÏÍ�ÒÎÉÍ × ÏÂ'¤Í� ÚÅÒÎÁ; �ÎÁËÛÅ ÚÁÒÑÄ ÚÏÓÅÒÅÄÖÕ¤ÔØÓÑ Õ �Ï×ÅÒÈ-ÎÅ×ÏÍÕ ÛÁÒ�. ÷ ÒÅÞÏ×ÉÎÁÈ Ú �ÒÏ×�ÄÎ�ÓÔÀ 
 � 10�10 (ïÍ�ÓÍ)�1 ÚÁÒÑÄ
ICMP{01{25U 4Û×ÉÄËÏ ×ÉÔ�ÓÎÑ¤ÔØÓÑ ÎÁ �Ï×ÅÒÈÎÀ, � ÍÏÖÅ ÂÕÔÉ ÚÎÑÔÉÊ �ÒÉ ËÏÎÔÁËÔ�Ú ÅÌÅËÔÒÏÄÏÍ. ÷ ÒÅÞÏ×ÉÎÁÈ Ú ÎÉÚØËÏÀ �ÒÏ×�ÄÎ�ÓÔÀ ÚÁÒÑÄ Æ�ËÓÕ¤ÔØÓÑ× ÏÂ'¤Í� ÚÅÒÎÁ, Á ÊÏÇÏ ÍÁËÓÉÍÁÌØÎÁ ÇÕÓÔÉÎÁ �� ÏÂÍÅÖÕÔØÓÑ × ÏÓÎÏ×-ÎÏÍÕ ÅÌÅËÔÒÉÞÎÏÀ Í��Î�ÓÔÀ ÍÁÔÅÒ�ÁÌÕ E�: �� = "0"E�=�x, ÄÅ �x{ ÔÏ×ÝÉÎÁ ÚÁÒÑÄÖÅÎÏÇÏ ÛÁÒÕ. îÁ�ÒÉËÌÁÄ, �ÒÉ Ï�ÒÏÍ�ÎÅÎÎ� Ë×ÁÒ�Õ�ÕÞËÏÍ Ú ÅÎÅÒ­�¤À ×�Ä Ë�ÌØËÏÈ ÓÏÔÅÎØ ëÅ÷ ÄÏ 2{3 íÅ÷ �� ÍÏÖÅ ÓÑÇÁ-ÔÉ 3 � 10�4� 10�6 ëÌ/ÓÍ3, ÝÏ ÚÎÁÞÎÏ �ÅÒÅ×ÉÝÕ¤ ÈÁÒÁËÔÅÒÎÕ ÇÕÓÔÉÎÕÚÁÒÑÄÕ �ÒÉ ÔÒÉÂÏÅÌÅËÔÒÉÚÁ��§ (< 3 � 10�9 ëÌ/ÓÍ3) [7℄.åÌÅËÔÒÉÚÁ��Ñ ÒÅÎÔ­ÅÎ�×ÓØËÉÍ ×É�ÒÏÍ�ÎÀ×ÁÎÎÑÍ. ðÏÛÉ-ÒÅÎÎÑ Ë×ÁÎÔ�× Ó×�ÔÌÁ × ÒÅÞÏ×ÉÎ� ÓÕ�ÒÏ×ÏÄÖÕ¤ÔØÓÑ ÅÍ�Ó�¤À ÅÌÅËÔÒÏÎ�××ÎÁÓÌ�ÄÏË ÆÏÔÏÅÆÅËÔÕ, ËÏÍ�ÔÏÎ{ÅÆÅËÔÕ ÔÁ ÎÁÒÏÄÖÅÎÎÑ ÅÌÅËÔÒÏÎ{�ÏÚÉÔÒÏÎÎÉÈ �ÁÒ. ðÅÒÅÔÉÎ ÒÏÚÓ�ÑÎÎÑ Ë×ÁÎÔ�× � = �f + �
 + �� ÚÁ-ÌÅÖÉÔØ ÑË ×�Ä ÁÔÏÍÎÏÇÏ ÎÏÍÅÒÁ ÒÅÞÏ×ÉÎÉ Z, ÔÁË � ×�Ä ÅÎÅÒ­�§ Ë×ÁÎ-Ô�×. ðÒÉ ÅÎÅÒ­�§ ÄÏ Ë�ÌØËÏÈ ÓÏÔÅÎØ ëÅ÷ ÎÁÊ�ÓÔÏÔÎ�ÛÉÍ ¤ ÆÏÔÏÅÆÅËÔ,�ÒÉÞÏÍÕ �f � Z5. äÁÌ� ÄÏ 1 íÅ÷ �ÅÒÅ×ÁÖÁ¤ ËÏÍ�ÔÏÎ{ÅÆÅËÔ, ÄÌÑÑËÏÇÏ �
 � Z. åÎÅÒ­�Ñ 1.02 íÅ÷ ¤ �ÏÒÏÇÏ×ÏÀ ÄÌÑ �ÏÒÏÄÖÅÎÎÑ e�-e+�ÁÒ, ÄÅ �� � Z2 [8℄. óÉÌØÎÁ ÚÁÌÅÖÎ�ÓÔØ ÆÏÔÏÅÆÅËÔÕ ×�Ä Z ÒÏÂÉÔØ�ÒÉ×ÁÂÌÉ×ÉÍ ×ÉËÏÒÉÓÔÁÎÎÑ ÖÏÒÓËÏÇÏ ÒÅÎÔ­ÅÎ�×ÓØËÏÇÏ ×É�ÒÏÍ�ÎÅÎ-ÎÑ Ú ÅÎÅÒ­�¤À 10 { 200 ëÅ÷ ÄÌÑ ÅÌÅËÔÒÉÚÁ��§ ÔÁ ÓÅ�ÁÒÁ��§ ÓÕÍ�ÛÅÊ×ÁÖËÉÈ ÔÁ ÌÅÇËÉÈ ËÏÍ�ÏÎÅÎÔ. ðÒÉ �ØÏÍÕ ÚÅÒÎÁ ×ÁÖËÏ§ ËÏÍ�ÏÎÅÎÔÉÚÁÒÑÄÖÁÀÔØÓÑ �ÏÚÉÔÉ×ÎÏ, Á ÚÅÒÎÁ ÌÅÇËÏ§ ËÏÍ�ÏÎÅÎÔÉ ÚÁÌÉÛÁÀÔØÓÑÎÅÊÔÒÁÌØÎÉÍÉ, ÁÂÏ (�ÒÉ Ô�ÓÎÏÍÕ ÒÏÚÔÁÛÕ×ÁÎÎ�) ÎÁÂÕ×ÁÀÔØ ×�Ä'¤ÍÎÏ-ÇÏ ÚÁÒÑÄÕ ×ÎÁÓÌ�ÄÏË �ÅÒÅÒÏÚ�ÏÄ�ÌÕ ×ÔÏÒÉÎÎÉÈ ÅÌÅËÔÒÏÎ�× [7℄.2. ðÒÏ ÍÏÖÌÉ×�ÓÔØ ÅÌÅËÔÒÉÞÎÏ§ ÓÅ�ÁÒÁ��§ ìð÷íðÒÉÎ�É�Ï×Á ÍÏÖÌÉ×�ÓÔØ � ×ÉÂ�Ò ËÏÎËÒÅÔÎÏ§ ÓÈÅÍÉ ÓÅ�ÁÒÁ��§ ÞÁÓÔÉ-ÎÏË ìð÷í × ÅÌÅËÔÒÏÓÔÁÔÉÞÎÏÍÕ �ÏÌ� �ÓÔÏÔÎÏ ÚÁÌÅÖÁÔØ ÑË ×�Ä �ÒÏ-×�ÄÎÉÈ, ÔÁË � Ä�ÅÌÅËÔÒÉÞÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊ �ÉÈ ÍÁÔÅÒ�ÁÌ�×. ÷�ÄÏÍÏÓÔ��ÒÏ Ä�ÅÌÅËÔÒÉÞÎÕ �ÒÏÎÉËÎ�ÓÔØ ìð÷í ÄÌÑ ÛÉÒÏËÏÇÏ Ä�Á�ÁÚÏÎÕ ÞÁÓ-ÔÏÔ Ï�ÕÂÌ�ËÏ×ÁÎÏ × [9℄. ÷�Ä�Ï×�ÄÎ� ÎÉÚØËÏÞÁÓÔÏÔÎ� ÚÎÁÞÅÎÎÑ " ÄÌÑÒ�ÚÎÉÈ ÓÏÒÔ�× ìð÷í ÔÁ ÄÅÑËÉÈ ÓÉÌ�ËÁÔ�× ÎÁ×ÅÄÅÎÏ × ÔÁÂÌÉ��:íÁÔÅÒ�ÁÌ "ÞÏÒÎÁ ìð÷í 8:1� 0:7ËÏÒÉÞÎÅ×Á ìð÷í 15:8� 1:1�ÏÌ�ÈÒÏÍÎÁ ìð÷í 8:9� 0:8Ë×ÁÒ� SiO2 4.2ÓÉÌ�ËÁÔÎÅ ÓËÌÏ 5{10ã� ÄÁÎ� Ó×�ÄÞÁÔØ, ÝÏ ÚÁ ÕÍÏ×É ÎÉÚØËÏ§ �ÒÏ×�ÄÎÏÓÔ� ÂÕÌÁ Â ÍÏÖ-ÌÉ×ÏÀ Ä�ÅÌÅËÔÒÉÞÎÁ ÓÅ�ÁÒÁ��Ñ ÓÕÍ�Û� ìð÷í ÔÁ ÓÉÌ�ËÁÔ�× Õ Ò�ÄÉÎ� Ú



5 ðÒÅ�ÒÉÎÔ�ÒÏÍ�ÖÎÉÍ ÚÎÁÞÅÎÎÑÍ Ä�ÅÌÅËÔÒÉÞÎÏ§ �ÒÏÎÉËÎÏÓÔ� [3,5℄. ïÄÎÁË, �ÒÏ-×�ÄÎ� ×ÌÁÓÔÉ×ÏÓÔ� ìð÷í ÝÅ ÍÁÊÖÅ ÎÅ ×É×ÞÅÎ�. �ÏÍÕ Ï��ÎËÁ ÍÏÖ-ÌÉ×ÏÓÔ� � Ó�ÏÓÏÂÕ �ÏÌÑÒÉÚÁ��§ ÞÉ ÚÁÒÑÄËÉ ìð÷í (ÑË �ÅÒÅÄÕÍÏ×ÉÄ�ÅÌÅËÔÒÉÞÎÏ§ ÞÉ ÅÌÅËÔÒÏÓÔÁÔÉÞÎÏ§ ÓÅ�ÁÒÁ��§) ¤ �ÅÒÅÄÞÁÓÎÏÀ. óÌ�ÄÓ�ÏÄ�×ÁÔÉÓÑ, ÝÏ �ÒÏ×�ÄÎ�ÓÔØ �ÉÈ ÍÁÔÅÒ�ÁÌ�× × ËÏÎÔÅËÓÔ� ÓÅ�ÁÒÁ��§ ÍÏ-ÖÅ ÂÕÔÉ �ÓÔÏÔÎÏÀ. ÷�ÄÏÍÏ, ÎÁ�ÒÉËÌÁÄ, ÝÏ ÄÅÑË� ÓÏÒÔÉ ÂÅÔÏÎÕ (ÑËÉÊÓÔÁÎÏ×ÉÔØ �ÓÔÏÔÎÕ ÄÏÌÀ òá÷ ïõ) ÎÅ ÍÏÖÕÔØ ××ÁÖÁÔÉÓÑ ÄÏÂÒÉÍÉ �ÚÏ-ÌÑÔÏÒÁÍÉ. ðÒÁ×ÄÏ�ÏÄ�ÂÎÏ ÔÁËÏÖ, ÝÏ ÒÁÄ�ÏÁËÔÉ×Î�ÓÔØ ìð÷í ÍÏÖÅ�ÓÔÏÔÎÏ ×�ÌÉ×ÁÔÉ ÎÁ ÆÏÒÍÕ×ÁÎÎÑ ÅÌÅËÔÒÉÞÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊ �ÉÈ ÍÁ-ÔÅÒ�ÁÌ�×, ÚÏËÒÅÍÁ ÎÁ §È �ÒÏ×�ÄÎ�ÓÔØ. îÁ×�ÔØ Â�ÌØÛÅ, ÒÁÄ�ÏÁËÔÉ×Î�ÓÔØìð÷í ÍÏÇÌÁ Â ÓÌÕÖÉÔÉ ��Ä­ÒÕÎÔÑÍ ÄÏ �ÏÛÕËÕ ÎÅÔÒÁÄÉ��ÊÎÉÈ ÓÈÅÍÓÅ�ÁÒÁ��§.òá÷ ïõ ×ÉÑ×ÌÑÀÔØ Ò�ÚÎÏÍÁÎ�ÔÎ� �ÒÏÑ×É ÒÁÄ�ÏÁËÔÉ×ÎÏÓÔ�, ÔÁË� ÑË�{, �{, 
{×É�ÒÏÍ�ÎÀ×ÁÎÎÑ, ÎÅÊÔÒÏÎÉ ÔÁ �ÒÏÄÕËÔÉ �ÏÄ�ÌÕ ÞÉ ÒÏÚ�Á-ÄÕ ×ÁÖËÉÈ ÑÄÅÒ. ÷ÁÖË� ÕÌÁÍËÉ ÑÄÅÒ ÔÁ �{ÞÁÓÔÉÎËÉ ÍÁÀÔØ ËÏÒÏÔËÕÄÏ×ÖÉÎÕ �ÒÏÂ�ÇÕ, �, ÑË � ÎÅÊÔÒÏÎÉ, × ÏÓÎÏ×ÎÏÍÕ Ó�ÒÉÞÉÎÀÀÔØ ÄÅ-ÆÅËÔÉ ÔÉ�Õ ÚÍ�ÝÅÎÎÑ ÁÔÏÍ�× [10℄. ñË ÎÁÓÌ�ÄÏË, ÓÌ�Ä Ó�ÏÄ�×ÁÔÉÓÑ ÚÍ�-ÎÉ ÅÌÅËÔÒÏ�ÒÏ×�ÄÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊ òá÷ Õ �ÏÒ�×ÎÑÎÎ� Ú ×�Ä�Ï×�ÄÎÉÍÉÓÉÌ�ËÁÔÁÍÉ, Â�ÄÎÉÍÉ ÎÁ ÒÁÄ�ÏÁËÔÉ×Î� ÅÌÅÍÅÎÔÉ. ëÒ�Í �ØÏÇÏ, �{ ÔÁ
{ÁËÔÉ×Î�ÓÔØ ÍÏÖÅ Ó�ÒÉÞÉÎÉÔÉ ÄÏ �ÏÍ�ÔÎÏ§ ÅÍ�Ó�§ ×ÉÓÏËÏÅÎÅÒ­ÅÔÉÞ-ÎÉÈ ÅÌÅËÔÒÏÎ�× Ú �Ï×ÅÒÈÎ� ÞÁÓÔÉÎÏË òá÷. �ÁËÁ ÞÁÓÔÉÎËÁ, �ÏÍ�ÝÅ-ÎÁ × ÇÁÚÏ×Å ÓÅÒÅÄÏ×ÉÝÅ, ÂÕÄÅ ÎÁÂÕ×ÁÔÉ ÄÏÄÁÔÎØÏÇÏ ÚÁÒÑÄÕ; ÅÍ�ÔÏ×ÁÎ�ÅÌÅËÔÒÏÎÉ, ÇÁÌØÍÕÀÞÉÓØ ÔÁ ÊÏÎ�ÚÕÀÞÉ ÓÅÒÅÄÏ×ÉÝÅ, ÏÓ�ÄÁÔÉÍÕÔØ ÎÁ�Ï×ÅÒÈÎÀ ÞÁÓÔÉÎËÉ ÔÁË, ÝÏ ×�Ä'¤ÍÎÏ ÚÁÒÑÄÖÅÎÁ ÈÍÁÒÉÎËÁ �ÅÒÅÂÕ×Á-ÔÉÍÅ Õ ÄÉÎÁÍ�ÞÎ�Ê Ò�×ÎÏ×ÁÚ� Ú ÞÁÓÔÉÎËÏÀ òá÷. ðÏÄÁÌØÛÅ ×É×ÞÅÎÎÑ�Ï×ÅÄ�ÎËÉ ÔÁËÏÇÏ ÕÔ×ÏÒÅÎÎÑ × ÅÌÅËÔÒÉÞÎÉÈ �ÏÌÑÈ Ò�ÚÎÏ§ ËÏÎÆ�ÇÕÒÁ-��§ ÍÏÇÌÏ Â ×ÉÑ×ÉÔÉ ÝÅ ÏÄÉÎ ÍÏÖÌÉ×ÉÊ ÍÅÈÁÎ�ÚÍ ÅÌÅËÔÒÉÚÁ��§ ÔÁÓÅ�ÁÒÁ��§ òá÷.ðÒÉ ÓÕÞÁÓÎÏÍÕ ÏÂ'¤Í� ×�ÄÏÍÏÓÔÅÊ �ÒÏ ÅÌÅËÔÒÉÞÎ� ×ÌÁÓÔÉ×ÏÓÔ�ìð÷í ÔÁ �ÎÛÉÈ òá÷ ïõ ÎÁÊÂ�ÌØÛ �ÅÒÓ�ÅËÔÉ×ÎÉÍ ÍÅÔÏÄÏÍ ÚÁÒÑÄ-ËÉ �ÉÈ ÍÁÔÅÒ�ÁÌ�× Ú ÍÅÔÏÀ §È ÓÅ�ÁÒÁ��§ ÍÏÖÎÁ ××ÁÖÁÔÉ ÅÌÅËÔÒÉÚÁ-��À ÒÅÎÔ­ÅÎ�×ÓØËÉÍ ×É�ÒÏÍ�ÎÀ×ÁÎÎÑÍ. ãÅÊ ÍÅÔÏÄ ÈÁÒÁËÔÅÒÉÚÕ¤ÔØÓÑÍÏÖÌÉ×�ÓÔÀ ÏÄÅÒÖÁÎÎÑ ÓÔ�ÊËÏÇÏ ÏÂ'¤ÍÎÏÇÏ ÒÏÚ�ÏÄ�ÌÕ ÚÁÒÑÄÕ ×ÉÓÏ-ËÏ§ ÇÕÓÔÉÎÉ, � ÓÌÁÂËÏÀ ÚÁÌÅÖÎ�ÓÔÀ ×�Ä ÔÅÍ�ÅÒÁÔÕÒÉ ÔÁ �Ï×ÅÒÈÎÅ×ÉÈ×ÌÁÓÔÉ×ÏÓÔÅÊ ÒÅÞÏ×ÉÎÉ [7℄. ïÓÏÂÌÉ×Ï �ÒÉ×ÁÂÌÉ×ÏÀ ¤ ÄÕÖÅ ÓÉÌØÎÁÞÕÔÌÉ×�ÓÔØ ÄÏ ×Í�ÓÔÕ ×ÁÖËÉÈ ÅÌÅÍÅÎÔ�× (× ÄÁÎÏÍÕ ×É�ÁÄËÕ - ÁÔÏÍ�×ÕÒÁÎÕ ÔÁ ÒÁÄ�ÏÎÕËÌ�Ä�×). åÆÅËÔÉ×Î�ÓÔØ ÔÁËÏ§ ÅÌÅËÔÒÉÚÁ��§ ÄÌÑ ÆÁË-ÔÉÞÎÏÇÏ ×Í�ÓÔÕ �ÁÌÉ×Á (5{10 % ÄÌÑ ìð÷í Ò�ÚÎÉÈ ÓÏÒÔ�× [10℄) ÎÁ�ÒÏÓÔ�Ê ÍÏÄÅÌ�.

ICMP{01{25U 6äÌÑ ÞÁÓÔÉÎËÉ ÄÏÓÉÔØ ÍÁÌÏÇÏ ÒÏÚÍ�ÒÕ �Ï×ÎÉÊ �ÅÒÅÒ�Ú ÆÏÔÏÅÆÅËÔÕÍÏÖÎÁ Ï��ÎÉÔÉ ÔÁË: � /Xi niZ5i (14)ÄÅ ni { Ë�ÌØË�ÓÔØ ÁÔÏÍ�× i-ÇÏ ÓÏÒÔÕ Ú ÁÔÏÍÎÉÍ ÎÏÍÅÒÏÍ Zi.âÕÄÅÍÏ ××ÁÖÁÔÉ, ÝÏ ìð÷í Ñ×ÌÑ¤ ÓÏÂÏÀ ÓÉÌ�ËÁÔÎÕ ÍÁÔÒÉ�ÀSiO2 Ú ×ËÒÁ�ÌÅÎÉÍÉ Õ ÎÅ§ ÁÔÏÍÁÍÉ ÕÒÁÎÕ 92U238 (×ÒÁÈÕ×ÁÎÎÑ ÆÁË-ÔÉÞÎÏÇÏ �ÁÌÉ×Á 92U235 � 94Pu239 ÍÁÊÖÅ ÎÅ ×�ÌÉ×Á¤ ÎÁ ×ÉÓÌ�ÄÉ ÍÏ-ÄÅÌ�), Á ÓËÌÁÄ ÎÅÁËÔÉ×ÎÉÈ ÍÁÔÅÒ�ÁÌ�× (ÒÅÛÔÏË ËÏÎÓÔÒÕË��§) �ÏËÌÁ-Ä�ÍÏ ÑË SiO2. îÅÈÁÊ � = mU=m { ÍÁÓÏ×ÉÊ ×Í�ÓÔ ÕÒÁÎÕ × ÞÁÓÔÉÎ-�� ìð÷í ÍÁÓÏÀ m = mU + mSiO2 , ÄÅ mU = nUAU = nU � 238, amSiO2 = nSi(ASi + 2AO) = nSi � 60 (× ÁÔÏÍÎÉÈ ÏÄÉÎÉ�ÑÈ). �ÏÄ� �ÉÔÏ-ÍÉÊ �ÅÒÅÒ�Ú ÎÁ ÏÄÉÎÉ�À ÍÁÓÉ��=m / (1� �)Z5Si + 2Z5OASi + 2AO + �Z5UAU= (1� �) � 1:0056 � 104 + � � 2:7692 � 107; (15)Á ×�ÄÎÏÛÅÎÎÑ �ÅÒÅÒ�Ú�× ÞÁÓÔÉÎËÉ ìð÷í (Ú ×�ÄÎÏÓÎÉÍ ×Í�ÓÔÏÍ ÕÒÁÎÕ�) � ÞÁÓÔÉÎËÉ ÎÅÁËÔÉ×ÎÏÇÏ ÍÁÔÅÒ�ÁÌÕ ÔÁËÏ§ Ö ÍÁÓÉ��=�0 = 1 + � � 2752:8: (16)äÌÑ ÆÁËÔÉÞÎÏÇÏ ×Í�ÓÔÕ �ÁÌÉ×Á 5�10 % ÏÔÒÉÍÁ¤ÍÏ: �ìð÷í=�0 �150 � 300. ñËÝÏ �ÒÉÊÎÑÔÉ, ÝÏ ÚÁÒÑÄ ÞÁÓÔÉÎËÉ q, ÎÁÂÕÔÉÊ ×ÎÁÓÌ�-ÄÏË Ï�ÒÏÍ�ÎÅÎÎÑ, ¤ �ÒÏ�ÏÒ��ÊÎÉÊ ÄÏ � (ÝÏ ÚÁ ÕÍÏ×É ÍÁÌÉÈ ÒÏÚÍ�Ò�×ÞÁÓÔÉÎÏË ÔÁ ËÏÒÏÔËÏ§ ÅËÓ�ÏÚÉ��§ ¤ ÄÏÓÉÔØ ÒÅÁÌ�ÓÔÉÞÎÉÍ �ÒÉ�ÕÝÅÎ-ÎÑÍ; ÄÉ× [7℄), ÔÏ ÚÁÒÑÄËÁ ìð÷í ÒÅÎÔ­ÅÎ�×ÓØËÉÍ ×É�ÒÏÍ�ÎÀ×ÁÎÎÑÍ Ú�ÏÄÁÌØÛÏÀ ÅÌÅËÔÒÏÓÔÁÔÉÞÎÏÀ ÓÅ�ÁÒÁ��¤À ×ÉÄÁ¤ÔØÓÑ �ÅÒÓ�ÅËÔÉ×ÎÏÀÁÌØÔÅÒÎÁÔÉ×ÏÀ ÄÏ ÍÁÇÎ�ÔÎÏ§ ÓÅ�ÁÒÁ��§. ú×ÉÞÁÊÎÏ, �� �ÒÏÓÔ� Ï��ÎËÉÓÌ�Ä ÂÕÌÏ Â �ÅÒÅ×�ÒÉÔÉ ÛÌÑÈÏÍ ËÏÍ�ÀÔÅÒÎÏÇÏ ÍÏÄÅÌÀ×ÁÎÎÑ.÷ÉÓÎÏ×ËÉðÅÒÓ�ÅËÔÉ×Á ÅÌÅËÔÒÏÓÔÁÔÉÞÎÏ§ ÁÂÏ Ä�ÅÌÅËÔÒÉÞÎÏ§ ÓÅ�ÁÒÁ��§ òá÷ ïõÚÁÌÅÖÉÔØ ×�Ä ÍÏÖÌÉ×ÏÓÔ� ÓÅÌÅËÔÉ×ÎÏ§ ÅÌÅËÔÒÉÚÁ��§ ÁÂÏ �ÏÌÑÒÉÚÁ��§�ÏÄÒ�ÂÎÅÎÉÈ ÞÁÓÔÏË ìð÷í ÑËÁ, × Ó×ÏÀ ÞÅÒÇÕ, ÚÁÌÅÖÉÔØ ×�Ä ÅÌÅË-ÔÒÉÞÎÉÈ, ÚÏËÒÅÍÁ, �ÒÏ×�ÄÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊ �ÉÈ ÍÁÔÅÒ�ÁÌ�×. ïÄÎÁËÄÁÎ� �ÒÏ �ÒÏ×�ÄÎ�ÓÔØ ìð÷í, §È ÔÒÉÂÏÅÌÅËÔÒÉÞÎ� ×ÌÁÓÔÉ×ÏÓÔ� ÔÏÝÏ�ÏËÉ ÝÏ ÎÅ×�ÄÏÍ�, ÁÂÏ �ÒÉÎÁÊÍÎ� ÎÅ Ï�ÕÂÌ�ËÏ×ÁÎ�. �ÏÍÕ ÅËÓ�ÅÒÉÍÅÎ-ÔÁÌØÎ� � ÔÅÏÒÅÔÉÞÎ� ÄÏÓÌ�ÄÖÅÎÎÑ ÔÁ ÏÂÍ�Î �ÎÆÏÒÍÁ��¤À Õ ��Ê ÇÁÌÕÚ� ¤ÄÕÖÅ ÁËÔÕÁÌØÎÉÍÉ. úÏËÒÅÍÁ, ÏÓÏÂÌÉ×Ï§ Õ×ÁÇÉ ÚÁÓÌÕÇÏ×Õ¤ ×É×ÞÅÎÎÑ



7 ðÒÅ�ÒÉÎÔ×�ÌÉ×Õ ÒÁÄ�ÏÁËÔÉ×ÎÏÓÔ� ìð÷í ÎÁ ÅÌÅËÔÒÉÞÎ� ×ÌÁÓÔÉ×ÏÓ� �ÉÈ ÍÁÔÅ-Ò�ÁÌ�×, ÄÏÓÌ�ÄÖÅÎÎÑ �Ï×ÅÄ�ÎËÉ �{ÁËÔÉ×ÎÉÈ ÞÁÓÔÉÎÏË × ÅÌÅËÔÒÏÍÁÇ-Î�ÔÎÉÈ �ÏÌÑÈ (× ËÏÎÔÅËÓÔ� §È ÚÁÒÑÄËÉ ÔÁ ÓÅ�ÁÒÁ��§) � Ô.Ä.íÏÖÌÉ×ÉÍ Ó�ÏÓÏÂÏÍ ÅÌÅËÔÒÉÚÁ��§ ÞÁÓÔÉÎÏË ìð÷í ÍÏÖÅ ÓÌÕÖÉ-ÔÉ §È Ï�ÒÏÍ�ÎÅÎÎÑ Í'ÑËÉÍÉ ÒÅÎÔÇÅÎ�×ÓØËÉÍÉ �ÒÏÍÅÎÑÍÉ. ðÒÏÓÔ� Ï��Î-ËÉ Ó×�ÄÞÁÔØ, ÝÏ ÓÉÌØÎÁ ÞÕÔÌÉ×�ÓÔØ ÆÏÔÏÅÆÅËÔÕ ÄÏ ×Í�ÓÔÕ ×ÁÖËÉÈÅÌÅÍÅÎÔ�× ÍÏÖÅ �ÒÉ×ÅÓÔÉ ÄÏ ÓÅÌÅËÔÉ×ÎÏ§ ÚÁÒÑÄËÉ ÔÁËÉÈ ÞÁÓÔÉÎÏË.ïÄÎÁË ÄÌÑ ÔÏÞÎ�ÛÉÈ ×ÉÓÎÏ×Ë�× ÎÅÏÂÈ�ÄÎÏ �ÒÏ×ÅÓÔÉ ÁÎÁÌ�Ú ÒÅÌÁËÓÁ-��ÊÎÉÈ �ÒÏ�ÅÓ�× (��ÓÌÑ ÚÎÑÔÔÑ Ï�ÒÏÍ�ÎÅÎÎÑ), Õ ÑËÉÈ ÏÓÎÏ×ÎÕ ÒÏÌØ×�Ä�ÇÒÁÀÔØ �ÒÏ×�ÄÎ� ×ÌÁÓÔÉ×ÏÓÔ� ÍÁÔÅÒ�ÁÌ�×.ì�ÔÅÒÁÔÕÒÁ1. ì.÷.öÉÄËÏ×.æÅÒÒÉÍÁÇÎÅÔÉÚÍ ÔÏ�ÌÉ×ÏÓÏÄÅÒÖÁÝÉÈÍÁÔÅÒÉÁÌÏ×ÏÂßÅËÔÁ "õËÒÙÔÉÅ". ðÒÏÂÌÅÍÉ þÏÒÎÏÂÉÌÑ. ÷É�.6. { þÏÒÎÏÂÉÌØ,íî�ã "õËÒÉÔÔÑ" îáî õËÒÁ§ÎÉ, 2000, Ó. 6{12.2. ÷.é. ëÁÒÍÁÚÉÎ, ÷.÷. ëÁÒÍÁÚÉÎ.íÁÇÎÉÔÎÙÅ ÍÅÔÏÄÙ ÏÂÏÇÁÝÅÎÉÑ.{ í., "îÅÄÒÁ", 1984.3. á.é. áÎÇÅÌÏ×, é.ð. ÷ÅÒÅÝÁÇÉÎ, ÷.ó. åÒÛÏ× É ÄÒ. æÉÚÉÞÅÓËÉÅÏÓÎÏ×Ù ÜÌÅËÔÒÉÞÅÓËÏÊ ÓÅ�ÁÒÁ�ÉÉ. { í., "îÅÄÒÁ", 1983.4. á.é. íÅÓÅÎÑÛÉÎ. üÌÅËÔÒÉÞÅÓËÁÑ ÓÅ�ÁÒÁ�ÉÑ × ÓÉÌØÎÙÈ �ÏÌÑÈ. {í., "îÅÄÒÁ", 1978.5. ú.÷. ÷ÏÌËÏ×Á, ç.÷. öÕÓØ, ä.÷. ëÕÚØÍÉÎ. äÉÜÌÅËÔÒÉÞÅÓËÁÑ ÓÅ-�ÁÒÁ�ÉÑ ÒÁÚÌÉÞÎÙÈ �ÏÌÉËÏÎ�ÅÎÔÒÁÔÏ× É ÍÉÎÅÒÁÌÏ×. { í., "îÅ-ÄÒÁ", 1975.6. U. Andres. Diele
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