
��� 534.0� ������� �������������� ���������� ������������ ��������� �������� �����������������. �. �����, �. �. ����������®áã¤ àáâ¢¥­­ë© ��� £¨¤à®¯à¨¡®à®¢, �¨¥¢�®«ãç¥­® 15.12.97�à¨¢¥¤¥­ë à¥§ã«ìâ âë íªá¯¥à¨¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ¢«¨ï­¨ï ª ¢¨â æ¨¨ ­  í«¥ªâà¨ç¥áª¨© ¨¬¯¥¤ ­á í«¥ªâà®- ªãáâ¨ç¥áª¨å ¯à¥®¡à §®¢ â¥«¥©, ¢®§¡ã¦¤ îé¨å ã«ìâà §¢ãª®¢ë¥ª®«¥¡ ­¨ï¢ ¢®¤­®© áà¥¤¥ ¯à¨ ­ «¨ç¨¨ ®âà ¦ îé¨å¯®¢¥àå­®áâ¥©. � áá¬®âà¥­ë ®á®¡¥­­®áâ¨ ¨§¬¥­¥­¨ï ¨¬¯¥¤ ­á  ­  à §«¨ç­ëå áâ ¤¨ïå à §¢¨â¨ï ª ¢¨â æ¨®­­®£®¯à®æ¥áá  ¢ ã«ìâà §¢ãª®¢®¬¯®«¥ áâ®ïç¥© ¢®«­ë. �®«ãç¥­ë § ¢¨á¨¬®áâ¨ ¢¥àâ¨ª «ì­®£®à á¯à¥¤¥«¥­¨ï  ªãáâ¨ç¥áª®£®¤ ¢«¥­¨ï ¢ ¤®ª ¢¨â æ¨®­­®¬ ¨ ª ¢¨â æ¨®­­®¬ à¥¦¨¬ å. �®ª § ­®, çâ® ¨§¬¥­¥­¨¥ ¨¬¯¥¤ ­á  í«¥ªâà® ªãáâ¨ç¥áª¨å¯à¥®¡à §®¢ â¥«¥© ®¡ãá«®¢«¥­® ï¢«¥­¨¥¬ à §àãè¥­¨ï áâ®ïç¥© ¢®«­ë ¢á«¥¤áâ¢¨¥ à áá¥ï­¨ï §¢ãª  ¢ ª ¢¨â¨àãîé¥©áà¥¤¥.���������à¨­æ¨¯ à ¡®âë àï¤  ã«ìâà §¢ãª®¢ëåãáâà®©áâ¢ à §«¨ç­®£® ­ §­ ç¥­¨ï ®á­®¢ ­ ­  ¢®§-¡ã¦¤¥­¨¨ ª ¢¨â æ¨¨ ¢ ¦¨¤ª®© áà¥¤¥, § ¯®«­ïîé¥©­¥ª®â®àë© ®¡ê¥¬ ®£à ­¨ç¥­­ëå à §¬¥à®¢. � íâ®¬ ¯à¨­æ¨¯¥ ¯®áâà®¥­ë ãáâà®©áâ¢  ¤«ï ã«ìâ-à §¢ãª®¢®© ®ç¨áâª¨ ¨§¤¥«¨© ¢ ¬ è¨­®áâà®¥­¨¨,¯à®¨§¢®¤áâ¢¥ í«¥ªâà®­­ëå ¨ ®¯â¨ç¥áª¨å ¯à¨¡®-à®¢, ¬¥¤¨æ¨­¥,   â ª¦¥ â¥å­®«®£¨ç¥áª¨¥ ãáâà®©-áâ¢  ¤«ï ¤¥ íà æ¨¨ ¦¨¤ª®áâ¥©, ¤¨á¯¥à£¨à®¢ ­¨ï íà®§®«¥© ¨ â.¯.�§¢¥áâ­® [1], çâ® ­ «¨ç¨¥ ª ¢¨â æ¨®­­ëå ¯ã-§ëàìª®¢ ¢ ¦¨¤ª®áâ¨ áãé¥áâ¢¥­­® ¨§¬¥­ï¥â ¥¥ ä¨-§¨ç¥áª¨¥ á¢®©áâ¢  ¨ â¥¬ á ¬ë¬ ¯à¨¢®¤¨â ª ¨§¬¥-­¥­¨î ¨¬¯¥¤ ­á  ¨§«ãç¥­¨ï í«¥ªâà® ªãáâ¨ç¥áª¨å¯à¥®¡à §®¢ â¥«¥©, ¢®§¡ã¦¤ îé¨å ¢ áà¥¤¥ ã«ìâà -§¢ãª®¢ë¥ ª®«¥¡ ­¨ï. � ¡¥§£à ­¨ç­®© áà¥¤¥ [2] ª -¢¨â æ¨®­­ë¥ ï¢«¥­¨ï á®¯à®¢®¦¤ îâáï §­ ç¨â¥«ì-­ë¬ ã¬¥­ìè¥­¨¥¬ (¢ 3 { 5 à §) á®¯à®â¨¢«¥­¨ï ¨§-«ãç¥­¨ï ¯® áà ¢­¥­¨î á á®®â¢¥âáâ¢ãîé¨¬ §­ ç¥-­¨¥¬ ¯à¨ ®âáãâáâ¢¨¨ ª ¢¨â æ¨¨. �à¨ ­ «¨ç¨¨¢ áà¥¤¥ ®âà ¦ îé¨å £à ­¨æ ­  ¨§¬¥­¥­¨ï ¨¬¯¥-¤ ­á , ¯®à®¦¤¥­­ë¥ ª ¢¨â æ¨¥©, ¤®«¦­ë â ª¦¥­ ª« ¤ë¢ âìáï ¥é¥ ¨ á®®â¢¥âáâ¢ãîé¨¥ ¨§¬¥­¥-­¨ï, ¢ë§¢ ­­ë¥ ¢®§­¨ª­®¢¥­¨¥¬ áâ®ïç¨å ¢®«­ ¨®¡ãá«®¢«¥­­ë¥ ¨§¢¥áâ­®© § ¢¨á¨¬®áâìî  ªãáâ¨ç¥-áª®© ­ £àã§ª¨ ¯à¥®¡à §®¢ â¥«¥© ®â à ááâ®ï­¨ï ¤®®âà ¦ îé¨å ¯®¢¥àå­®áâ¥©.�¥è¥­¨¥ íâ®© § ¤ ç¨ ¢  ­ «¨â¨ç¥áª®© ä®à¬¥ï¢«ï¥âáï ¤®áâ â®ç­® á«®¦­®© ¯à®¡«¥¬®©. �¥á¬®-âàï ­  §­ ç¨â¥«ì­®¥ ª®«¨ç¥áâ¢® à ¡®â, ¯®á¢ï-é¥­­ëå ¨áá«¥¤®¢ ­¨î ã«ìâà §¢ãª®¢®© ª ¢¨â æ¨¨(­ ¯à¨¬¥à, ®¡§®àë [3{6]), â¥®à¨ï ª ¢¨â æ¨®­­ëå¯à®æ¥áá®¢ ¤ ¦¥ ¢ ¡¥§£à ­¨ç­®© áà¥¤¥ ¤® ­ áâ®ï-é¥£® ¢à¥¬¥­¨ à §à ¡®â ­  ®ç¥­ì á« ¡®. �é¥ ¢¬¥­ìè¥© áâ¥¯¥­¨ ¨§ãç¥­ë ª ¢¨â æ¨®­­ë¥ ï¢«¥­¨ï

¯à¨ à á¯à®áâà ­¥­¨¨  ªãáâ¨ç¥áª¨å ¢®«­ ª®­¥ç­®© ¬¯«¨âã¤ë ¢ áà¥¤¥ á ãç¥â®¬ ®âà ¦¥­¨© [7, 8]. �á¢ï§¨ á ¨§«®¦¥­­ë¬ à áç¥â  ªãáâ¨ç¥áª®© ­ £àã§ª¨ã«ìâà §¢ãª®¢ëå ¯à¥®¡à §®¢ â¥«¥© ç áâ® ¯à®¨§¢®-¤¨âáï ¯ãâ¥¬ á®®â¢¥âáâ¢ãîé¥© íªáâà ¯®«ïæ¨¨ ¤ ­-­ëå, ¨§¬¥à¥­­ëå ¢ ¤®ª ¢¨â æ¨®­­®¬ à¥¦¨¬¥ [9],«¨¡® ­  ®á­®¢¥ ¯à¥¤¯®«®¦¥­¨© ® á­¨¦¥­¨¨ ¢®«­®-¢®£® á®¯à®â¨¢«¥­¨ï áà¥¤ë ¯à¨ ª ¢¨â æ¨¨ [10].�¥«ì ­ áâ®ïé¥© à ¡®âë á®áâ®¨â ¢ â®¬, çâ®¡ë­  ®á­®¢¥ íªá¯¥à¨¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ¯®«ã-ç¨âì ª®«¨ç¥áâ¢¥­­ãî ®æ¥­ªã ¢«¨ï­¨ï ª ¢¨â æ¨-®­­ëå ¯à®æ¥áá®¢ ­  ¨¬¯¥¤ ­á í«¥ªâà® ªãáâ¨ç¥-áª¨å ¯à¥®¡à §®¢ â¥«¥©, ¢®§¡ã¦¤ îé¨å ã«ìâà §-¢ãª®¢ë¥ ª®«¥¡ ­¨ï ¢ ¢®¤­®© áà¥¤¥ ¯à¨ ­ «¨ç¨¨ ®â-à ¦ îé¨å ¯®¢¥àå­®áâ¥©.1. �������� ������������������������������«ï ¨áá«¥¤®¢ ­¨© ¨á¯®«ì§®¢ « áì ¢ ­­  ¤«ïã«ìâà §¢ãª®¢®© ®ç¨áâª¨ ®¡ê¥¬®¬ 20 «¨âà®¢, ª¤­¨éã ª®â®à®© ¡ë«¨ ¯à¨ª«¥¥­ë 8 ¯ì¥§®í«¥ªâà¨-ç¥áª¨å áâ¥à¦­¥¢ëå ¯à¥®¡à §®¢ â¥«¥©. �à¥®¡à -§®¢ â¥«¨ í«¥ªâà¨ç¥áª¨ á®¥¤¨­ï«¨áì ¯ à ««¥«ì­® ¨¯®¤ª«îç «¨áì ª ¢ëå®¤ã ¬®é­®£® £¥­¥à â®à  ç¥à¥§á®£« áãîé¥¥ ãáâà®©áâ¢® (à¨á. 1). �«¥ªâà¨ç¥áª¨©¨¬¯¥¤ ­á á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© ®¯à¥¤¥«ï«áïä §®¬¥âà¨ç¥áª¨¬ ¬¥â®¤®¬ ¯ãâ¥¬ ¨§¬¥à¥­¨ï: ­ -¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug, â®ª  I, ¯à®â¥ª îé¥£®ç¥à¥§ ­ £àã§ªã £¥­¥à â®à , ¨ ã£«  á¤¢¨£  ä § '¬¥¦¤ã ¢¥«¨ç¨­ ¬¨ I ¨ Ug . �®¤ã«ì í«¥ªâà¨ç¥áª®£®¨¬¯¥¤ ­á  Z, ¥£®  ªâ¨¢­ ï RW ¨ à¥ ªâ¨¢­ ï Xá®áâ ¢«ïîé¨¥ ¢ ¯ à ««¥«ì­®© áå¥¬¥ § ¬¥é¥­¨ï,  â ª¦¥ í«¥ªâà¨ç¥áª ï ¯®âà¥¡«ï¥¬ ï ¬®é­®áâì We¢ëç¨á«ï«¨áì ¯® ¨§¢¥áâ­ë¬ ä®à¬ã« ¬:52 c
 �. �. �¥©ª®, �. �. �«¨¯ç¥­ª®, 1998
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�¨á. 1. �å¥¬  íªá¯¥à¨¬¥­â «ì­®© ãáâ ­®¢ª¨Z = UgI ; RW = Zcos(') ;X = Zsin(') ; We = Ug I cos('):�«ï ®¯à¥¤¥«¥­¨ï à¥§®­ ­á­®© ç áâ®âë ¨ ¯ à ¬¥-âà®¢ á®¯à®â¨¢«¥­¨ï á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© ¢¢®§¤ãè­®© áà¥¤¥ ¯¥à¥¤ § ¯®«­¥­¨¥¬ ¢ ­­ë ¢®¤®©¯à®¨§¢®¤¨«®áì ¨§¬¥à¥­¨¥ ç áâ®â­ëå å à ªâ¥à¨-áâ¨ª RW0 ¨ We0. � â¥¬ ¢ ­­  § ¯®«­ï« áì ç¨-áâ®© ¢®¤®¯à®¢®¤­®© ¢®¤®© ¤® à ¡®ç¥£® ãà®¢­ïH == 145 ¬¬ ¨ ¯à®¢®¤¨« áì ¤¥£ § æ¨ï ¢®¤ë ¯ãâ¥¬ ¢®§-¡ã¦¤¥­¨ï ¢ ­¥© ª ¢¨â æ¨¨ ¢ â¥ç¥­¨¥ 15{ 20 ¬¨­ãâ.�®á«¥ ®âáâ®ï ¢®¤ë ¢ â¥ç¥­¨¥ 1.5 { 2 ç á®¢ ¨ ã¤ -«¥­¨ï ­ «¨¯è¨å ­  áâ¥­ª¨ ¢ ­­ë ¯ã§ëàìª®¢ ¯à®-¢®¤¨«¨áì ¨§¬¥à¥­¨ï § ¢¨á¨¬®áâ¥© í«¥ªâà¨ç¥áª®£®¨¬¯¥¤ ­á  á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© ­  ¤¨áªà¥â-
­ëå ç áâ®â å ®â ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug, íä-ä¥ªâ¨¢­®¥ §­ ç¥­¨¥ ª®â®à®£® ¤¨áªà¥â­® ¨§¬¥­ï-«®áì áâã¯¥­ï¬¨ ¢ ¯à¥¤¥« å ®â 10 ¤® 250 �. �à¥-¤¥«ë ¨§¬¥­¥­¨ï ­ ¯àï¦¥­¨ï ¢ë¡¨à «¨áì ¨§ ãá«®-¢¨ï ®¡¥á¯¥ç¥­¨ï ¢®§¬®¦­®áâ¨ ¨áá«¥¤®¢ ­¨ï ¯à®-æ¥áá  ¢®§¡ã¦¤¥­¨ï ª ¢¨â æ¨¨ ®â ­ ç «  ¥¥ § à®-¦¤¥­¨ï ¤® ¥¥ à §¢¨â®© áâ ¤¨¨. �¨áªà¥â­ë¥ §­ -ç¥­¨ï ç áâ®âë ¢ë¡¨à «¨áì ¢ à¥§®­ ­á­®¬ ¯à®¬¥-¦ãâª¥ á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥©. � ¯à®æ¥áá¥ ¢ë-¯®«­¥­¨ï à ¡®â ®áãé¥áâ¢«ï«áï ª®­âà®«ì «¨­¥©­®-áâ¨ âà ªâ  ¨§«ãç¥­¨ï ¯ãâ¥¬ ¨§¬¥à¥­¨ï § ¢¨á¨¬®-áâ¨ â®ª  ¢ æ¥¯¨ £¥­¥à â®à  ®â ­ ¯àï¦¥­¨ï ¢®§¡ã-¦¤¥­¨ï. �áâ ­®¢«¥­®, çâ® ¢ ¤¨ ¯ §®­¥ ¨§¬¥­¥­¨ï­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug ä®à¬  â®ª  I ç¥à¥§¯à¥®¡à §®¢ â¥«¨ ®áâ ¢ « áì á¨­ãá®¨¤ «ì­®©, ¯à¨-ç¥¬, ­¥«¨­¥©­®áâì âà ªâ  ¯à¨ ¬ ªá¨¬ «ì­ëå §­ -ç¥­¨ïå Ug ­¥ ¯à¥¢ëè «  �2:5%. 53
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�¨á. 2. � ¢¨á¨¬®áâì  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï ã ¯®¢¥àå-­®áâ¨ ¯à¥®¡à §®¢ â¥«¥© ®â ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï�«ï ¨§ãç¥­¨ï áâàãªâãàë ¯®«ï ¢ ¢ ­­¥ ¨á¯®«ì-§®¢ «áï áä¥à¨ç¥áª¨© £¨¤à®ä®­ ���-1 ¤¨ ¬¥âà®¬d=5 ¬¬, ®â£à ¤ã¨à®¢ ­­ë© ¬¥âà®«®£¨ç¥áª®© ®à-£ ­¨§ æ¨¥© á® áà¥¤­¥© ª¢ ¤à â¨ç¥áª®© ¯®£à¥è­®-áâìî s = �0:5 ¤�, çã¢áâ¢¨â¥«ì­®áâì £¨¤à®ä®­ g=62�64 ¬ª�/�  ¢ ¤¨ ¯ §®­¥ ®â 30 ¤® 40 ª�æ. �«ïãáâà ­¥­¨ï ¢«¨ï­¨ï ¯à®¤ãªâ®¢ ­¥«¨­¥©­ëå ¨áª -¦¥­¨© (áã¡£ à¬®­¨ª¨ ¯®àï¤ª  1/2, £ à¬®­¨ª ¯®-àï¤ª  3/2, 2, 3 ¨ â. ¤.,   â ª¦¥ èã¬®¢®© á®áâ ¢«ï-îé¥© á¯¥ªâà ), ¢ë§¢ ­­ëå ª ¢¨â æ¨¥©, ­  à¥§ã«ì-â â ¨§¬¥à¥­¨ï ®á­®¢­®© £ à¬®­¨ª¨  ªãáâ¨ç¥áª®£®¤ ¢«¥­¨ï, á¨£­ « á ¢ëå®¤  £¨¤à®ä®­  ¯®¤ ¢ «áï ­  ­ «¨§ â®à ç áâ®â. �­ «¨§ â®à ­ áâà ¨¢ «áï ­ áà¥¤­îî £¥®¬¥âà¨ç¥áªãî ç áâ®âã f0 = 31:5 ª�æ¯à¨ ¯®«®á¥ 1/3 ®ªâ ¢ë, çâ® ®¡¥á¯¥ç¨¢ «® á ãç¥-â®¬ ª®àà¥ªæ¨¨ ¤®áâ â®ç­ãî ç áâ®â­ãî ¨§¡¨à -â¥«ì­®áâì ¨ çã¢áâ¢¨â¥«ì­®áâì âà ªâ  ¯à¨ ¨§¬¥-à¥­¨¨.�¥â®¤¨ª  ¨§¬¥à¥­¨ï § ¢¨á¨¬®áâ¨ à á¯à¥¤¥«¥-­¨ï  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï Pj;q ®â £«ã¡¨­ë ¯®£àã-¦¥­¨ï £¨¤à®ä®­  hj ¯à¨ ¤¨áªà¥â­ëå §­ ç¥­¨ïå­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug;q § ª«îç « áì ¢ á«¥-¤ãîé¥¬:� £¥­¥à â®à ­ áâà ¨¢ «áï ­  âà¥¡ã¥¬ãî ç -áâ®âã;� ãáâ ­ ¢«¨¢ «®áì § ¤ ­­®¥ ¤¨áªà¥â­®¥ §­ ç¥-­¨¥ ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug;q ­  á¨áâ¥¬¥¯à¥®¡à §®¢ â¥«¥©;� á ¯®¬®éìî ª®®à¤¨­ â­®£® ãáâà®©áâ¢  £¨¤à®-ä®­ à §¬¥é «áï ¢¡«¨§¨ ¨§«ãç îé¥© ¯®¢¥àå-­®áâ¨ ã«ìâà §¢ãª®¢®© ¢ ­­ë;� ¯à®¢®¤¨«®áì ¨§¬¥à¥­¨¥ íää¥ªâ¨¢­®£® §­ ç¥-­¨ï ®á­®¢­®© £ à¬®­¨ª¨  ªãáâ¨ç¥áª®£® ¤ ¢«¥-­¨ï, á®®â¢¥âáâ¢ãîé¥¥ íâ®¬ã ¯®«®¦¥­¨î £¨-¤à®ä®­ ;

� § â¥¬ £«ã¡¨­  ¯®£àã¦¥­¨ï £¨¤à®ä®­  ¨§¬¥-­ï« áì á ¤¨áªà¥â­®áâìî �h = 5 ¬¬ ¨ ¯à¨ § -¤ ­­®¬ ­ ¯àï¦¥­¨¨ Ug;q = const ¯à®¢®¤¨«®áì¨§¬¥à¥­¨¥ § ¢¨á¨¬®áâ¨  ªãáâ¨ç¥áª®£® ¤ ¢«¥-­¨ï ®â £«ã¡¨­ë hj ;�  ­ «®£¨ç­® ¨§¬¥àï«¨áì § ¢¨á¨¬®áâ¨ ®á­®¢-­®© £ à¬®­¨ª¨  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï ®â £«ã-¡¨­ë ¯à¨ ¤àã£¨å n ¤¨áªà¥â­ëå §­ ç¥­¨ïå ­ -¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï.� ª¨¬ ®¡à §®¬ ¯®«ãç «¨ ¬ âà¨æã §­ ç¥­¨© Pj;qà §¬¥à®¬ m � n, å à ªâ¥à¨§ãîé¨å ¢¥àâ¨ª «ì-­®¥ à á¯à¥¤¥«¥­¨¥  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï P (h) ®â£«ã¡¨­ë ¯®£àã¦¥­¨ï h ¢ § ¤ ­­®¬ ¤¨ ¯ §®­¥ ¨§-¬¥­¥­¨ï ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug. �¨áªà¥â-­ë¥ §­ ç¥­¨ï Pj;q ¤«ï ª ¦¤®£® hj ¯à¨ Ug;q =const­®à¬¨à®¢ «¨áì ®â­®á¨â¥«ì­® áà¥¤­¥£®Pc p q = 1m mXj=1Pj;q ;  § â¥¬ ®¯à¥¤¥«ï«®áì ®â­®è¥­¨¥�Pj;q = Pj;qPc p q ;å à ªâ¥à¨§ãîé¥¥ à á¯à¥¤¥«¥­¨¥  ªãáâ¨ç¥áª®£®¤ ¢«¥­¨ï ¯® ¢ëá®â¥ ã«ìâà §¢ãª®¢®© ¢ ­­ë.2. ������ ����������� �������-���������� ������������� å®¤¥ íªá¯¥à¨¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ¨§ãç -«¨áì § ¢¨á¨¬®áâ¨  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï ¢¡«¨§¨¨§«ãç îé¥© ¯®¢¥àå­®áâ¨ ®â ­ ¯àï¦¥­¨ï ¢®§¡ã-¦¤¥­¨ï ¨ ®¯à¥¤¥«ï«¨áì á®®â¢¥âáâ¢ãîé¨¥ ¨¬¯¥-¤ ­á­ë¥ å à ªâ¥à¨áâ¨ª¨ á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥-«¥©. �à®¬¥ â®£®, ¯à®¨§¢®¤¨«®áì ¨áá«¥¤®¢ ­¨¥ ¢¥à-â¨ª «ì­®£® à á¯à¥¤¥«¥­¨ï  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï¢ ã«ìâà §¢ãª®¢®© ¢ ­­¥ ­  à §«¨ç­ëå áâ ¤¨ïå¢®§¡ã¦¤¥­¨ï ª ¢¨â æ¨¨. �¥§ã«ìâ âë íâ¨å ¨áá«¥-¤®¢ ­¨© ¯à¥¤áâ ¢«¥­ë ­  £à ä¨ª å à¨á. 2 {6.�­ «¨§ § ¢¨á¨¬®áâ¥©  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ïP0 ®â ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug ã ¨§«ãç îé¥©¯®¢¥àå­®áâ¨ á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© (à¨á. 2),¨§¬¥à¥­­ëå ­  à ááâ®ï­¨¨ 5 ¬¬ ®â ¤­¨é  ¢ ­­ë­  ç áâ®â å f1 = 34:4 ª�æ ¨ f2 = 35:5 ª�æ ¢¤®«ì¯à®¤®«ì­®© ®á¨ ª ª®£®-«¨¡® ¨§ ¯à¥®¡à §®¢ â¥«¥©¨ ­®à¬¨à®¢ ­­ëå ®â­®á¨â¥«ì­® §­ ç¥­¨ï Pa == 101:35 ª�  (ä¨§¨ç¥áª ï  â¬®áä¥à ), ¯®ª §ë-¢ ¥â, çâ® ª ª ¨ ¢ á«ãç ¥ ¡¥§£à ­¨ç­ëå áà¥¤ [2] ¢®§-¡ã¦¤¥­¨¥ ª ¢¨â æ¨¨ ¬®¦¥â ¡ëâì ®å à ªâ¥à¨§®-¢ ­® ï¢­® ¢ëà ¦¥­­®© ­¥«¨­¥©­®© § ¢¨á¨¬®áâìî ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï ®â ­ ¯àï¦¥­¨ï, ¯à¨«®¦¥­-­®£® ª ¨§«ãç â¥«î, ¯à¨ç¥¬:54
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�¨á. 3. � ¢¨á¨¬®áâì  ªâ¨¢­®© á®áâ ¢«ïîé¥© í«¥ªâà¨-ç¥áª®£® ¨¬¯¥¤ ­á  á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© ®â ­ -¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï (RW0 { áà¥¤­¥¥ §­ ç¥­¨¥ á®-¯à®â¨¢«¥­¨ï ¯à¨ ­ ¯àï¦¥­¨¨ ¢®§¡ã¦¤¥­¨ï Ug=250 �)� ¢ ¤®ª ¢¨â æ¨®­­®¬ à¥¦¨¬¥ ¨§¬¥­¥­¨¥ ®â­®-á¨â¥«ì­®£® §­ ç¥­¨ï ®á­®¢­®© £ à¬®­¨ª¨  ªã-áâ¨ç¥áª®£® ¤ ¢«¥­¨ï á®®â¢¥âáâ¢ã¥â ¨§¬¥­¥-­¨î ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï;� ¯à¨ ¢®§­¨ª­®¢¥­¨¨ ª ¢¨â æ¨¨ ¢ ¦¨¤ª®áâ¨®á­®¢­ ï ª®¬¯®­¥­â  á¯¥ªâà   ªãáâ¨ç¥áª®£®¤ ¢«¥­¨ï ¯à ªâ¨ç¥áª¨ ­¥ § ¢¨á¨â ®â ­ ¯àï¦¥-­¨ï ¨ ç áâ®âë ¢®§¡ã¦¤¥­¨ï;� ¯®à®£¨ ª ¢¨â æ¨¨ á®®â¢¥âáâ¢ãîâ ®â­®á¨-â¥«ì­®¬ã ¤ ¢«¥­¨î �P =P0=Pa�0:55� 0:6.�¤­ ª® ­  íâ®¬ áå®¤áâ¢® ï¢«¥­¨© ª ¢¨â æ¨¨ ¢ ¡¥§-£à ­¨ç­®© áà¥¤¥ [2] ¨ ¢ ãá«®¢¨ïå ®£à ­¨ç¥­­®£®®¡ê¥¬  ®ª ­ç¨¢ ¥âáï.�à¥¦¤¥ ¢á¥£® ®¡à é ¥â ­  á¥¡ï ¢­¨¬ ­¨¥ áã-é¥áâ¢¥­­®¥ ®â«¨ç¨¥ § ¢¨á¨¬®áâ¥© í«¥ªâà¨ç¥áª®£®¨¬¯¥¤ ­á  á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© ®â ­ ¯àï-¦¥­¨ï ¢®§¡ã¦¤¥­¨ï (à¨á. 3) ­  à §«¨ç­ëå áâ -¤¨ïå à §¢¨â¨ï ª ¢¨â æ¨¨. � ª ¨ á«¥¤®¢ «® ®¦¨-¤ âì, ¢ ®£à ­¨ç¥­­ëå ®¡ê¥¬ å ¯à¨ ®âáãâáâ¢¨¨ ª -¢¨â æ¨¨ ­ £àã§ª  á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© ­ áà¥¤ã, ¢ ª®â®à®© ¢®§¡ã¦¤¥­ë áâ®ïç¨¥ ¢®«­ë, §­ -ç¨â¥«ì­® ¨§¬¥­ï¥â ¨å ç áâ®â­ë¥ å à ªâ¥à¨áâ¨ª¨¢¯«®âì ¤® ¯®¤ ¢«¥­¨ï à¥§®­ ­á®¢ ¯à¨ ¨§¬¥­¥­¨¨¢ëá®âë áâ®«¡  ¦¨¤ª®áâ¨ ¢ ¢ ­­¥. � ¤®ª ¢¨â æ¨-®­­®¬ à¥¦¨¬¥ ¯à¨ ¬ «ëå §­ ç¥­¨ïå ­ ¯àï¦¥­¨ï¢®§¡ã¦¤¥­¨ï (Ug�30 �) á®¯à®â¨¢«¥­¨¥ ¨§«ãç¥­¨ï¯à ªâ¨ç¥áª¨ ­¥ ¨§¬¥­ï¥âáï. � â¥¬, ¯® ¬¥à¥ ã¢¥«¨-ç¥­¨ï ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï ¨ ¢®§­¨ª­®¢¥­¨¨ ¢áà¥¤¥ £ §®¢ëå ¯ã§ëàìª®¢ (¯à¨ 50 ��Ug �120 �),í«¥ªâà¨ç¥áª¨© ¨¬¯¥¤ ­á á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥-«¥© ¯à¨®¡à¥â ¥â à¥§ª® ¢ëà ¦¥­­ë© ­¥áâ ¡¨«ì­ë©å à ªâ¥à. �à¨ ¤ «ì­¥©è¥¬ ã¢¥«¨ç¥­¨¨ ­ ¯àï¦¥-­¨ï ¢®§¡ã¦¤¥­¨ï ¨ à §¢¨â¨¨ ª ¢¨â æ¨¨ ¢ áà¥¤¥

�¨á. 4. �¥àâ¨ª «ì­®¥ à á¯à¥¤¥«¥­¨¥  ªãáâ¨ç¥áª®£® ¤ -¢«¥­¨ï ¢ ã«ìâà §¢ãª®¢®© ¢ ­­¥ ¢ ¤®ª ¢¨â æ¨®­­®¬ à¥-¦¨¬¥ ¢®§¡ã¦¤¥­¨ï (jpj { ¬®¤ã«ì ®â­®á¨â¥«ì­®£® ¤ ¢«¥-­¨ï ¢ ¯«®áª®© áâ®ïç¥© ¢®«­¥)(Ug � 120 �) ¨¬¯¥¤ ­á ­ £àã§ª¨ ¯à¥®¡à §®¢ â¥-«¥© áâ ¡¨«¨§¨àã¥âáï ¨ áâ ­®¢¨âáï á« ¡® § ¢¨áï-é¨¬ ®â ¢ëá®âë áâ®«¡  ¦¨¤ª®áâ¨ ¢ ¢ ­­¥. �â ®á®¡¥­­®áâì ¯®¢¥¤¥­¨ï ¨¬¯¥¤ ­á  ¢ ª ¢¨â æ¨®­-­®¬ à¥¦¨¬¥ ¬®¦¥â ¡ëâì á¢ï§ ­  á ¨§¬¥­¥­¨¥¬å à ªâ¥à¨áâ¨ª  ªãáâ¨ç¥áª®£® ¯®«ï,   ¨¬¥­­® { á¨§¬¥­¥­¨¥¬ ¢¥àâ¨ª «ì­®£® à á¯à¥¤¥«¥­¨ï ¤ ¢«¥-­¨ï ¢ ã«ìâà §¢ãª®¢®© ¢ ­­¥. � æ¥«ìî ¯à®¢¥àª¨íâ®£® ¯à¥¤¯®«®¦¥­¨ï ¡ë«¨ ¢ë¯®«­¥­ë ¨áá«¥¤®¢ -­¨ï áâàãªâãàë ¯®«ï ¢ ¢ ­­¥, à¥§ã«ìâ âë ª®â®à®£®¯à¨¢¥¤¥­ë ­  à¨á. 4, 5.�§ ¯®«ãç¥­­ëå ¤ ­­ëå á«¥¤ã¥â, çâ® ¢ ¤®-ª ¢¨â æ¨®­­®¬ à¥¦¨¬¥ ¢®§¡ã¦¤¥­¨ï à á¯à¥¤¥«¥-­¨¥ ¤ ¢«¥­¨© ¯® ¢ëá®â¥ ã«ìâà §¢ãª®¢®© ¢ ­­ë(á¬. à¨á. 4) á®®â¢¥âáâ¢ã¥â áâ®ïç¥© ¢®«­¥, á¢ï§ ­-­®© á ®âà ¦¥­¨¥¬ ®â á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¦¨¤-ª®áâ¨. �áª ¦¥­¨ï áâàãªâãàë áâ®ïç¥© ¢®«­ë, ª ª¨§¢¥áâ­® [11], ®¡ãá«®¢«¥­ë ­¥áª®«ìª¨¬¨ ¢®§¬®¦-­ë¬¨ ¯à¨ç¨­ ¬¨:� ®âª«®­¥­¨¥¬ ­®à¬ «¨ ª á¢®¡®¤­®© ¯®¢¥àå­®-áâ¨ ¦¨¤ª®áâ¨ ®â­®á¨â¥«ì­® ­®à¬ «¨ ª ¨§«ã-ç îé¥© ¯®¢¥àå­®áâ¨ á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥-«¥©;� ¤¨äà ªæ¨®­­ë¬¨ ï¢«¥­¨ï¬¨ ¢¡«¨§¨ ¨§«ãç î-é¥© ¯®¢¥àå­®áâ¨;� ®âª«®­¥­¨¥¬ áª®à®áâ¨ à á¯à®áâà ­¥­¨ï ã«ìâ-à §¢ãª  ¢¤®«ì ¢¥àâ¨ª «ì­®© ®á¨ ¢ ­­ë ®â ä -§®¢®© áª®à®áâ¨ à á¯à®áâà ­¥­¨ï ¢ ¡¥§£à ­¨ç-­®© áà¥¤¥.�® ¬¥à¥ ã¢¥«¨ç¥­¨ï ­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ïUg ­  á¨áâ¥¬¥ ¯à¥®¡à §®¢ â¥«¥© ¢ ã«ìâà §¢ãª®-¢®© ¢ ­­¥ ¯®áâ¥¯¥­­® ãáâ ­ ¢«¨¢ ¥âáï ª ¢¨â æ¨-®­­ë© à¥¦¨¬, ¯à¨ ª®â®à®¬ áâàãªâãà  áâ®ïç¥©55
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�¨á. 5. �¥àâ¨ª «ì­®¥ à á¯à¥¤¥«¥­¨¥  ªãáâ¨ç¥áª®£® ¤ -¢«¥­¨ï ¢ ã«ìâà §¢ãª®¢®© ¢ ­­¥ ¯à¨ ª ¢¨â æ¨®­­®¬ à¥-¦¨¬¥ ¢®§¡ã¦¤¥­¨ï
�¨á. 6. � ¢¨á¨¬®áâì ®â­®á¨â¥«ì­®£® §­ ç¥­¨ï  ªãáâ¨-ç¥áª®£® ¤ ¢«¥­¨ï ¢ à §«¨ç­ëå â®çª å ¯®«ï ®â ­ ¯àï-¦¥­¨ï ¢®§¡ã¦¤¥­¨ï¢®«­ë ­ ç¨­ ¥â à §àãè âìáï. �à¨ à §¢¨â®© áâ -¤¨¨ ª ¢¨â æ¨¨ (á¬. à¨á. 5) ã§«ë ¨ ¯ãç­®áâ¨ áâ®-ïç¥© ¢®«­ë ¯à ªâ¨ç¥áª¨ ¨áç¥§ îâ ¨ à¥§ª® ã¢¥«¨-ç¨¢ ¥âáï § âãå ­¨¥ ã«ìâà §¢ãª  ¢ ¦¨¤ª®áâ¨ ¢¤®«ì¢¥àâ¨ª «ì­®© ®á¨ ¢ ­­ë (§ âãå ­¨¥ ¯® ¤ ¢«¥­¨îá®áâ ¢«ï¥â 6 { 10 ¤� ¯® ¤«¨­¥ h= 0:15 ¬). � ¯à®-æ¥áá¥ ¢ë¯®«­¥­¨ï à ¡®â ãáâ ­®¢«¥­®, çâ® ¯à¨ ¢®§-¡ã¦¤¥­¨¨ ã«ìâà §¢ãª®¢®© ª ¢¨â æ¨¨ ¢ ¢ ­­¥ à¥-§ã«ìâ âë ¨§¬¥à¥­¨ï  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï ¬ «®§ ¢¨áïâ ®â ¬¥áâ  ¯®«®¦¥­¨ï ¨§¬¥à¨â¥«ì­®£® £¨-¤à®ä®­  (¢ ã§«¥ ¨«¨ ¯ãç­®áâ¨) ¨§-§  à §àãè¥­¨ïáâàãªâãàë áâ®ïç¥© ¢®«­ë (á¬. à¨á. 6). �à®¬¥â®£®, ¯®áª®«ìªã ¯®¤ ¢«ïîé ï ç áâì  ªãáâ¨ç¥áª®©í­¥à£¨¨ á®áà¥¤®â®ç¥­  ­  ç áâ®â¥ ®á­®¢­®© £ à-¬®­¨ª¨  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï, § ¢¨á¨¬®áâì ®â

­ ¯àï¦¥­¨ï ¢®§¡ã¦¤¥­¨ï Ug íää¥ªâ¨¢­®£® §­ ç¥-­¨ï  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï ¢ è¨à®ª®© ¯®«®á¥ (¢¯®«®á¥ âà ªâ  ®â 20 �æ ¤® 40 ª�æ) ¯à ªâ¨ç¥áª¨ ­¥®â«¨ç ¥âáï ®â á®®â¢¥âáâ¢ãîé¥© § ¢¨á¨¬®áâ¨ ¤«ï®á­®¢­®© £ à¬®­¨ª¨ ¤ ¢«¥­¨ï.�â¬¥ç¥­­ë¥ ®á®¡¥­­®áâ¨  ªãáâ¨ç¥áª®£® ¯®«ï ¢ã«ìâà §¢ãª®¢®© ¢ ­­¥, ¢ ª®â®à®© ¢®§¡ã¦¤¥­  ª -¢¨â æ¨ï, ¤®áâ â®ç­® å®à®è® ®¡êïá­ïîâ ¬¥å ­¨§¬áâ ¡¨«¨§ æ¨¨ í«¥ªâà¨ç¥áª®£® ¨¬¯¥¤ ­á  á¨áâ¥¬ë¯à¥®¡à §®¢ â¥«¥©. � ª á«¥¤ã¥â ¨§ à¥§ã«ìâ â®¢¯à®¢¥¤¥­­ëå ¨áá«¥¤®¢ ­¨© íää¥ªâ áâ ¡¨«¨§ æ¨¨á®¯à®â¨¢«¥­¨ï ­¥à §àë¢­® á¢ï§ ­ á ¨§¬¥­¥­¨¥¬á¢®©áâ¢ áà¥¤ë, à §àãè¥­¨¥¬ áâàãªâãàë áâ®ïç¥©¢®«­ë ¨ ã¢¥«¨ç¥­¨¥¬ § âãå ­¨ï ã«ìâà §¢ãª  ¢ª ¢¨â¨àãîé¥© ¦¨¤ª®áâ¨, çâ® ¯à¨¢®¤¨â ª áãé¥-áâ¢¥­­®¬ã á­¨¦¥­¨î ¢«¨ï­¨ï ®âà ¦¥­¨© ®â á¢®-¡®¤­®© ¯®¢¥àå­®áâ¨ ¦¨¤ª®áâ¨ ­  ¨¬¯¥¤ ­á ¨§«ã-ç¥­¨ï á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥©.� § ª«îç¥­¨¥ á«¥¤ã¥â ¯®¤ç¥àª­ãâì, çâ® ¯à¨¢¥-¤¥­­ë¥ ¢ ­ áâ®ïé¥© à ¡®â¥ íää¥ªâë, á¢ï§ ­­ë¥á ¨§«ãç¥­¨¥¬ ã«ìâà §¢ãª  ¢ ª ¢¨â¨àãîéãî ¦¨¤-ª®áâì, ®¯¨áë¢ îâ å à ªâ¥à­ë¥ ®á®¡¥­­®áâ¨ ã«ì-âà §¢ãª®¢®© ª ¢¨â æ¨¨ ¢ ãáà¥¤­¥­­®¬ ¢¨¤¥. �â®¢ë§¢ ­®, ¯à¥¦¤¥ ¢á¥£®, ­¥áâ ¡¨«ì­®áâìî â¥à¬®-¤¨­ ¬¨ç¥áª®£® á®áâ®ï­¨ï ¦¨¤ª®áâ¨ ¢ ¯à®æ¥áá¥ § -à®¦¤¥­¨ï ¨ à §¢¨â¨ï ª ¢¨â æ¨¨,   â ª¦¥ ¨§¬¥­¥-­¨¥¬ ª®­æ¥­âà æ¨¨ ¢®§¤ãå  ¢ ¦¨¤ª®áâ¨ ¢ ¯à®æ¥áá¥à ¡®âë. �¤­ ª® ¯®«ãç¥­­ë¥ ¢ à¥§ã«ìâ â¥ ­ áâ®ï-é¨å ¨áá«¥¤®¢ ­¨© § ª®­®¬¥à­®áâ¨ ¯®§¢®«ïîâ ¡®-«¥¥ ®á¬ëá«¥­­® ¯à®¢®¤¨âì ®æ¥­ªã ¨¬¯¥¤ ­á  ¨§-«ãç¥­¨ï ¡®«ìè¨­áâ¢  à¥ «ì­ëå ã«ìâà §¢ãª®¢ëåãáâà®©áâ¢ à §«¨ç­®£® ­ §­ ç¥­¨ï, ¢ ª®â®àëå ¨á-¯®«ì§ã¥âáï ï¢«¥­¨¥ ª ¢¨â æ¨¨.������1. � å®¤¥ ¢ë¯®«­¥­¨ï íªá¯¥à¨¬¥­â «ì­ëå ¨áá«¥-¤®¢ ­¨© ®¡­ àã¦¥­® ®â«¨ç¨¥ § ¢¨á¨¬®áâ¥©í«¥ªâà¨ç¥áª®£® ¨¬¯¥¤ ­á  í«¥ªâà® ªãáâ¨ç¥-áª¨å ¯à¥®¡à §®¢ â¥«¥© ®â ­ ¯àï¦¥­¨ï ¢®§¡ã-¦¤¥­¨ï ­  à §«¨ç­ëå áâ ¤¨ïå à §¢¨â¨ï ª ¢¨-â æ¨¨. � ¤®ª ¢¨â æ¨®­­®¬ à¥¦¨¬¥ ­ £àã§ª ¯à¥®¡à §®¢ â¥«¥© ­  áà¥¤ã, ¢ ª®â®à®© ¢®§-¡ã¦¤¥­ë áâ®ïç¨¥ ¢®«­ë, áãé¥áâ¢¥­­® § ¢¨-á¨â ®â ç áâ®âë ¨ ¢ëá®âë áâ®«¡  ¦¨¤ª®áâ¨ ¢¢ ­­¥. �® ¬¥à¥ ã¢¥«¨ç¥­¨ï ­ ¯àï¦¥­¨ï ¢®§¡ã-¦¤¥­¨ï ¨ ¢®§­¨ª­®¢¥­¨¨ ¢ áà¥¤¥ £ §®¢ëå ¯ã-§ëàìª®¢ ¨¬¯¥¤ ­á í«¥ªâà® ªãáâ¨ç¥áª¨å ¯à¥-®¡à §®¢ â¥«¥© áâ ­®¢¨âáï ­¥áâ ¡¨«ì­ë¬ ¢®¢à¥¬¥­¨ ¨ ¢á¥ ¬¥­¥¥ § ¢¨áïé¨¬ ®â ç áâ®âë¨ ¢ëá®âë áâ®«¡  ¦¨¤ª®áâ¨ ¢ ã«ìâà §¢ãª®¢®©¢ ­­¥. �à¨ à §¢¨â®© ª ¢¨â æ¨¨ ¢ áà¥¤¥ ¨¬-¯¥¤ ­á ¯à¥®¡à §®¢ â¥«¥© áâà¥¬¨âáï ª ­¥ª®-â®à®¬ã ãáâ®©ç¨¢®¬ã §­ ç¥­¨î, ¯à ªâ¨ç¥áª¨56



ISSN 1028-7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 1. �. 52 { 57­¥§ ¢¨áïé¥¬ã ®â ¢ëá®âë áâ®«¡  ¦¨¤ª®áâ¨ ¢¢ ­­¥.2. � à¥§ã«ìâ â¥ ¨áá«¥¤®¢ ­¨© ãáâ ­®¢«¥­®, çâ®¨§¬¥­¥­¨¥ í«¥ªâà¨ç¥áª®£® ¨¬¯¥¤ ­á  í«¥ªâà®- ªãáâ¨ç¥áª¨å ¯à¥®¡à §®¢ â¥«¥© ®â ­ ¯àï¦¥-­¨ï ¢®§¡ã¦¤¥­¨ï ­  à §«¨ç­ëå áâ ¤¨ïå à §-¢¨â¨ï ª ¢¨â æ¨¨ ®¡ãá«®¢«¥­® ¨§¬¥­¥­¨¥¬ ¢¥à-â¨ª «ì­®£® à á¯à¥¤¥«¥­¨ï  ªãáâ¨ç¥áª®£® ¤ -¢«¥­¨ï ¯® ¢ëá®â¥ ¢ ­­ë. �®ª § ­®, çâ® ¢¤®ª ¢¨â æ¨®­­®¬ à¥¦¨¬¥ ¢¥àâ¨ª «ì­®¥ à á-¯à¥¤¥«¥­¨¥  ªãáâ¨ç¥áª®£® ¤ ¢«¥­¨ï á®®â¢¥â-áâ¢ã¥â áâ®ïç¥© ¢®«­¥, á¢ï§ ­­®© á ®âà -¦¥­¨¥¬ ®â á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¦¨¤ª®-áâ¨. �à¨ ã¢¥«¨ç¥­¨¨ ­ ¯àï¦¥­¨ï ¢®§¡ã-¦¤¥­¨ï í«¥ªâà® ªãáâ¨ç¥áª¨å ¯à¥®¡à §®¢ â¥-«¥© áâàãªâãà  áâ®ïç¥© ¢®«­ë ¢ ¢ ­­¥ ¯®-áâ¥¯¥­­® à §àãè ¥âáï ¢á«¥¤áâ¢¨¥ ã¢¥«¨ç¥­¨ïà áá¥¨¢ ­¨ï ¢ áà¥¤¥, á¢ï§ ­­®£® á ¢®§­¨ª­®-¢¥­¨¥¬ £ §®¢ëå ¯ã§ëàìª®¢ ¨ ª ¢¨â æ¨®­­ëåª ¢¥à­ ¯à¨ à §¢¨â®© ª ¢¨â æ¨¨.1. �®§¥­¡¥à£ �. �., �¨à®âîª �. �. �¡ ¨§«ãç¥-­¨¨ §¢ãª  ¢ ¦¨¤ª®áâì ¯à¨ ­ «¨ç¨¨ ª ¢¨â æ¨¨ //�ªãáâ. ¦ãà­.{ 1960.{ 4.{ �. 478{481.
2. �ãªãá¨¬  �., � ­¥¥á¨ �., �¨ªãç¨ �. � à ªâ¥à¨-áâ¨ª¨ §¢ãª®¢®£® ¯®«ï, á¢ï§ ­­ë¥ á à ¡®â®© ã«ìâ-à §¢ãª®¢ëå ¯à¥®¡à §®¢ â¥«¥© // �«ìâà §¢ãª®¢ë¥¯à¥®¡à §®¢ â¥«¨.{ M.: �¨à, 1972.{ �. 353{399.3. �®© �. �. �®§­¨ª­®¢¥­¨¥ ¨ ¯à®â¥ª ­¨¥ ã«ìâà §¢ã-ª®¢®© ª ¢¨â æ¨¨ // �ªãáâ. ¦ãà­.{ 1957.{ 3.{ �. 13{18.4. �¨à®âîª �. �. �«ìâà §¢ãª®¢ ï ª ¢¨â æ¨ï //�ªãáâ ¦.{ 1962.{ 8, N 3.{ �. 255{272.5. �«¨­­ �. �¨§¨ª   ªãáâ¨ç¥áª®© ª ¢¨â æ¨¨ ¢ ¦¨¤-ª®áâïå // �¨§¨ç¥áª ï  ªãáâ¨ª  / �¥¤. �. �í§®­ .�. 1, ç áâì �.{ �.: �¨à, 1967.{ �. 7{186.6. �. â¥à �  à �¨®ä¨§¨ª  ã«ìâà §¢ãª®¢ëå íää¥ªâ®¢¨ ¨å ¯à¨¬¥­¥­¨¥ // �à¨¬¥­¥­¨¥ ã«ìâà §¢ãª  ¢ ¬¥-¤¨æ¨­¥. �¨§¨ç¥áª¨¥ ®á­®¢ë / �¥¤. �. �¨«« .{ �.:�¨à, 1989.{ �. 433{496.7. � à¥¬¡® �. �., �à á¨«ì­¨ª®¢ �. �. �¢¥¤¥­¨¥ ¢ ­¥-«¨­¥©­ãî  ªãáâ¨ªã.{ �.: � ãª , 1966.{ 519 á.8. �ã¤¥­ª® �. �., �®«ãï­ �. �. �¥®à¥â¨ç¥áª¨¥ ®á­®¢ë­¥«¨­¥©­®©  ªãáâ¨ª¨.{ �.: � ãª , 1975.9. �®¯¨«®¢ �. �. �¯à ¢®ç­¨ª ¯® í«¥ªâà¨ç¥áª¨¬ ¨ã«ìâà §¢ãª®¢ë¬ ¬¥â®¤ ¬ ®¡à ¡®âª¨ ¬ â¥à¨ «®¢.{�.-�.: � è£¨§, 1963.10. �¥««¥à �. �. ¨ ¤à. �«ìâà §¢ãª®¢ ï ®ç¨áâª .{ �.:� è¨­®áâà®¥­¨¥, 1972.11. �®«¥á­¨ª®¢ �. �. �«ìâà §¢ãª®¢ë¥ ¨§¬¥à¥­¨ï.{ �.:�§¤{¢® áâ ­¤ àâ®¢, 1982.
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