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¹ºâ»½ ã»·»¿µ¶·²´µ²¿» ·»º¹µÃ
‡ž“™•”¨¥¨©ª›•™ ª“§•™ ®•¥ž•žä“å æ‰œç•™š•“ž•–•™ ®•§•å¥•œ•™¨©§

‹šž•–•™ è“–•ä•œ ¦š—§•ª.˜šž.é¨–ž¨œ, •œ¨¦“¥¨œ, €€
‹‡‡ •–•é“§š–¨¥ ê.•.’“éœ•–›•™

••ëž¨™•–•™ ì™ééš§•”¨¥™“œ ¦š—§•ª.˜šž.é¨–ž¨œ,
•œ¨¦“¥¨œ †¨©.‘.Š•œé•™›•™
¦š—§•ª.˜šž.é¨–ž¨œ,
•œ¨¦“¥¨œ, ‡.•.‡ä“žš¥›•™

‡í•î•ž•œ –•—§•–“œ•¨©ª›¨©™ ‹‡‡ ïš—š–•›š –šœ•í•–•™
•œ¨«å“§™“œšš™¥žšž¨©ž

••ëž••™¨©ª›¨©™ì ž“èš –¨©™“™•2004ª§¨©ª›•...26:16 14
--š™,‰œç•™š•“ž•–•™

®•§•å¥•œ•™š 046§•¥™•˜šž•–•™ ”¨œ®œéš™š¥ž¨©§:€•¥¯“™ð 375049,
ñ.‰œç•™,‡.••™¨©–›•™ I
‡ž“™•”¨¥¨©ª›•™ì –•œ“åš æ¬•™¨ª•™•å ‰•€ ˜œ•é•œ•™¨©§

’“è§•˜šœì •í•ñä“å æ

046••¥™•˜šž•–•™ ”¨œ®œéš in ˆ•®•›¯¨© ¦š—§•ª.˜šž.é¨–ž¨œ
˜šž•–•™ ñ•œž¨©è•œ ‡.‡.’•®•œ›•™

µÈßÆÝÒÚÚÈÅÉÆÛÒÒÜÉÑÈÅòÝÈËÆ¸ ¶ÅÈÑÆËÚÍÐßÏÐÚÜÝÆÅÚÉÑÈËËÐßÜËÒÑÈÅÚÒÉÈÉÈ

³ÆÜÓËóÄÅÜÍÐÑÐÝÒÉÈàá: ÝÐÍ.Þ.ß.Ë.,ÇÅÐÞÈÚÚÐÅ,ÆÍÆÝÈßÒÍ
³»³ ·» Â.±.´ÈÝÅÆÍÊË

¹ÞÒÛÒÆàáËóÈÐÇÇÐËÈËÉó: ÝÐÍÉÐÅÞÒÎ.ßÆÉ.ËÆÜÍ,ÇÅÐÞÈÚÚÐÅ
ô.Õ. ¸ÆÅÉÆËÊË

ÝÐÍÉÐÅÞÒÎ.ßÆÉ.ËÆÜÍ.,ÇÅÐÞÈÚÚÐÅ
».¿. »ÑÈÉÒÚÊË

¸ÈÝÜõÆÊÐÅÏÆËÒÎÆÛÒÊ: ²ËÚÉÒÉÜÉÇÅÒÍàÆÝËóÌÇÅÐöàÈßÞÒÎÒÍÒ
³»³ ·»

ÚÐ
¼ÆõÒÉÆÝÒÚÚÈÅÉÆÛÒÒÚÐÚÉÐÒÉÚÊ16 _àáÈÅ.2004r. Ñ14ÓÆÚÐÑ.ËÆ ÎÆÚÈÝÆËÒÒ
ÚÇÈÛÒÆàÒÎÒÅÐÑÆËËÐÏÐÚÐÑÈÉÆ046ÇÐÆÝÅÈÚÜ:375049. ¶ÅÈÑÆË,Üà.».±ÆËÜÍÊËÆ1

ÝÒÚÚÈÅÉÆÛÒÈÄßÐòËÐÐÎËÆÍÐßÒÉáÚÊöÒöàÒÐÉÈÍÈ¶Á¾
»ÑÉÐÅÈÞÈÅÆÉÅÆÎÐÚàÆË:19 pellans2004r.

¾ÓÈËóÄÚÈÍÅÈÉÆÅá ÝÐÍÉÐÅ ÞÒÎ.ßÆÉËÆÜÍ
ÚÇÈÛÒÆàÒÎÒÅÐÑÆËËÐÏÐÚÐÑÈÉÆ ».».´ÆÆÅÊÒ

€‡•‡‚

120 4

»ÍÉÜÆàáËÐÚÉáÇÅÐöàÈßó.³Æ ÚÈÏÐÝËÊõËÒÄÝÈËá ßËÐÏÐ ÒÚÚàÈÝÐÑÆËÒÄ.

ÑÈÝÈÉÚÊ ËÆÇÅÆÑàÈËÒÒÐöËÆÅÜòÈËÒÊ ÒÎÜÓÈËÒÊÇÜàáÚÆÅÐÑ.¸ ÅÈÎÜàáÉÆÉÈ

ËÈÇÅÈÅóÑËóÌËÆöà÷ÝÈËÒÄÎÆ öÐàÈÈÓÈß 30 àÈÉ ËÆÍÐÇÒàÐÚáßËÐòÈÚÉÑÐ

ËÆöà÷ÝÆÉÈàáËóÌÝÆËËóÌÐËÈÅÈÏÜàÊÅËÐßÇÐÑÈÝÈËÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÑÅÆøÈËÒÊ

ÇÜàáÚÆÅÐÑ,ÉÆÍÒÌÍÆÍ ¹´Ø²ÕÕ½Ø²² ÇÐÚàÈÚÍÆÓÍÐÑÆÊÅÈàÆÍÚÆÛÒÊÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ,

ÍÆÓÈËÒÊÎÑÈÎÝó Ò µ.Â.. ´ÑÈÝÈËÒÊ,ÇÐàÜÓÈËËóÈÒÎ ËÆöà÷ÝÈËÒÄÎÆÇÐÑÈÝÈËÒÈß

ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ,ÊÑàÊ÷ÉÚÊÑÆòËÈÄõÒßÒÚÉÐÓËÒÍÐßÒËÞÐÅßÆÛÒÒÐÚÐÚÉÐÊËÒÒ

ßÆÉÈÅÒÒËÈÄÉÅÐËËóÌÎÑÈÎÝÆÌ² ÇÅÐÛÈÚÚÆÌ,ÇÅÐÒÚÌÐÝÊøÒÌ³²ã.

¸ ÜÚàÐÑÒÊÌÚÑÈÝÈËÒÊÍ ßÒËÒßÜßÜÅÐàÒÚÑÈÅÌÉÈÍÜÓÈÄÍÐßÇÐËÈËÉó

"Aen" ÞÆÎÈËÈÄÉÅÐËËÐÄÎÑÈÎÝó ÝàÊÐöùÊÚËÈËÒÊËÈÅÈÏÜàÊÅËÐÏÐÇÐÑÈÝÈËÒÊ

ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑ,ÑÆòËÐÈÎËÆÓÈËÒÈÑúÉÐßËÆÇÅÆÑàÈËÒÒÇÅÒÐöÅÈÉÆ÷É

ÅÆöÐÉó, ÍÐÉÐÅóÌ ÅÆÚÚßÆÉÅÒÑÆÈÉÚÊÝÒËÆßÒÍÆÝÑÒòÈËÒÊÚÑÈÅÌÉÈÍÜÓÈÄ

ÍÐßÇÐËÈËÉóÊÝÅÈÎÑÈÎÝó.²ÚÚàÈÝÐÑÆËÒÊÝÒËÆßÒÍÒÑÅÆøÈËÒÊÝÑÜÌÍÐßÇÐËÈËÉËÐÄ

ËÈÄÉÅÐËËÐÄÎÑÈÎÝóÚÑÒÝÈÉÈàáÚÉÑÐÑÆàÒÐÑÐÎßÐòËÐÚÉÒÉÈÐÅÈÉÒÓÈÚÍÐÏÐÐöùÊÚËÈËÒÊ

ÚÍÆÓÍÐÑÅÈàÆÍÚÆÛÒÒÅÆßÍÆÌÈÝÒËÐÄÉÈÐÅÒÒ.¾ÓÈÉÝÐÇÐàËÒÉÈàáËóÌÚÑÐÄÚÉÑ¸

ÇÐÑÈÝÈËÒÒËÈÄÉÅÐËËÐÄÑÒÌÅÈÑÐÄÚÒÚÉÈßóÝÆÚÉÑÐÎßÐòËÐÚÉáÒÎÜÓÒÉáÈøÈÐÝÒȨ̈²Â

ËÈÅÈÏÜàÊÅËÐÚÉÈÄ,ËÆÍàÆÝóÑÆÈßóÌËÆÑÈÍÐÑÐÈÒÎßÈËÈËÒÈÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ

ÇÜàáÚÆÅÐÑÍÑÆÎÒÚÒËÜÚÐÒÝÆàáËóÈÐÚÛÒààÊÛÒÒ.ÂàÊ öÐàÈÈÉÐÓËÐÏÐÚÅÆÑËÈËÒÊ

ÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÚ ËÆöà÷ÝÈËÒÊßÒËÈÐöÌÐÝÒßÐÜÓÒÉóÑÆÉá

ÅÈàÊÉÒÑÒÚÉÚÍÒÈÇÐÇÅÆÑÍÒ ÑóÅÆòÈËÒÒÂÕ½ ÑÅÈßÈËÒÅÈàÆÍÚÆÛÒÒÎÑÈÎÝó.

ÂÒÚÚÈÅÉÆÛÒÐËËÆÊÅÆöÐÉÆÇÐÚÑÊøÈËÆÉÈÐÅÈÉÒÓÈÚÍÐßÜÐöùÊÚËÈËÒ÷ÅÈàÆÍÚÆÛÒÒ

ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑËÆ ÐÚËÐÑÈÝÒËÆßÒÍÒÝÑÒòÈËÒÊËÈÄÉÅÐËËÐÄ

ÚÑÈÅÌÉÈÍÜÓÈÄÍÐßÇÐËÈËÉó ¸ "npe" ÞÆÎÈ ËÈÄÉÅÐËËÐÄÎÑÈÎÝó Ò

ÍÑÆÎÒÚÒËÜÚÐÒÝÆàáËóÌÐÚÛÒààÊÛÒÄ.

ØÈàá÷ÝÒÚÚÈÅÉÆÛÒÒÊÑàÊàÐÚáÒÎÜÓÈËÒÈÇÐÑÈÝÈËÒÊÝÑÜÌÍÐßÇÐËÈËÉËÐÄ

ËÈÄÉÅÐËËÐÄÎÑÈÎÝóÚÜÓÈÉÐßÇÒËËÒËÏÆÝÈÇÒËËÒËÏÆËÈÄÉÅÐËËóÌÑÒÌÅÈÄ "npe" -

ÞÆÎÈÒ ÅÆÚÚßÐÉÅÈËÒÈÝÒËÆßÒÍÒÑÅÆøÈËÒÊÚÒÚÉÈßó ÅÆßÍÆÌÐÉÐ ÇÈÅÑÐß
ÇÅÒöàÒòÈËÒÒÇÐÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ.²ÎÜÓÆàÆÚáÉÆÍòÈÝÐÇÐàËÒÉÈàáËÆÊßÐÝÆ

ÝÑÒòÈËÒÊÓÆÚÉÒËÈÄÉÅÐËËóÌÑÒÌÅÈÄ "Aen" -- ÞÆÎÈËÈÄÉÅÐËËÐÄÎÑÈÎÝó.

³ÆÜÓËÆÊËÐÑÒÎËÆ.ÂÒÚÚÈÅÉÆÛÒÐËËÆÊÅÆöÐÉÆÇÐÚÑÊøÈËÆÒÚÚàÈÝÐÑÆËÒ÷

ÑÐÎÝÈÄÚÉÑÒÊËÈÄÉÅÐËËÐÄÚÑÈÅÌÉÈÍÜÓÈÄÚÒÚÉÈßó̧ ËÈÄÉÅÐËËÐÄÎÑÈÎÝÈËÆÇÐÑÈÝÈËÒÈ

ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÑÅÆøÈËÒÊÎÑÈÎÝó. ÅÆöÐÉÈÇÅÈÝàÐòÈËËÐÑóÄßÈÌÆËÒÎßÝàÊ
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ÐöùÊÚËÈËÒÊÍÑÆÎÒÚÒËÜÚÐÒÝÆàáËóÌÐÚÛÒààÊÛÒÄÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ.¹ÇÅÈÝÈàÈËÆ
ÉÆÍòÈÝÒËÆßÒÍÆÑÅÆøÈËÒÊËÈÄÉÅÐËËÐÄÎÑÈÎÝó ÚÜÓÈÉÐßÇÒËËÒËÏÆÒÝÈÇÒËËÒËÏÆ
ËÈÄÉÅÐËËóÌÑÒÌÅÈÄ. ÖÐàÜÓÈËóÜÅÆÑËÈËÒÊÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ
ÇÜàáÚÆÅÐÑ,ÍÐÉÐÅóÌ ÑÅÈßÊÝÒËÆßÒÓÈÚÍÐÄÅÈàÆÍÚÆÛÒÒÑóÓÒÚàÈËÐÚÜÓÈÉÐß
ÇÐÇÅÆÑÐÍÐÉÐ.ÖÅÈÝàÐòÈËËÐÑóÄ ßÈÉÐÝÚÅÆÑËÈËÒÊÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒÚ
ËÆöà÷ÝÆÉÈàáËóßÒÝÆËËóßÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVela, ÅÆßÍÆÌÍÐÉÐÅÐÏÐ
ÅÈõÈËÆÐöÅÆÉËÆÊÎÆÝÆÓÆÒÎ ËÆöà÷ÝÈËÒÄÑóÊÑàÈËóÉÈÜÚàÐÑÒÊ,ÍÐÉÐÅóÈ
ÍÐËÈÓËÐßÚÓÈÉÈÇÅÒÑÐÝÊÉÍ ËÆöà÷ÝÆÈßÐÄÅÈàÆÍÚÆÛÒÒ.

¹ÚËÐÑËóÈÇÐàÐòÈËÒÊ, ÑóËÐÚÒßóÈ ËÆÎÆøÒÉÜ
1. ·ÈàÆÍÚÆÛÒÊÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆÚÜÓÈÉÐßÇÒËËÒËÏÆÝÈÇÒËËÒËÏÆ

ËÈÄÉÅÐËËóÌÑÒÌÅÈÄ;
2. ±ÐÝÈàáÍÐàÈöÆËÒÄÓÆÚÉÒËÈÄÉÅÐËËÐÏÐÑÒÌÅÊ "Aen" - ÞÆÎÈËÈÄÉÅÐËËÐÄ

ÎÑÈÎÝóÑÐÍÅÜÏÉÐÓÍÒËÆÏÅÆËÒÛÈ"Aen" - Ò"npe"- ÞÆÎ;
3. ·ÈàÆÍÚÆÛÒÊÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑÚßÐÝÈàá÷ÇÒËËÒËÏÐÑÆËËóÌ

ÚÑÐöÐÝËóÌÑÒÌÅÈÄ "Aen" - ÞÆÎÈËÈÄÉÅÐËËÐÄÎÑÈÎÝó;
4. ·ÈàÊÉÒÑÒÚÉÚÍÒÈÐöÐöøÈËÒÊÜÅÆÑËÈËÒÄÅÈàÆÍÚÆÛÒÒÇÜàáÚÆÅÆÇÐÚàÈ

ÚÍÆÓÍÐÑ ÑÅÈßÊÅÈàÆÍÚÆÛÒÒÚ ÜÓÈÉÐßÇÐÇÅÆÑÐÍÐÉÐ
ÇÅÒöàÒòÈËÒÒ;

5. ´ÅÆÑËÈËÒÈÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄ ÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑÚ
ÒÚÇÐàáÎÐÑÆËÒÈßÅÆÎàÒÓËóÌßÐÝÈàÈÄËÈÄÉÅÐËËóÌÎÑÈÎÝ.

»ÇÅÐöÆÛÒÊÅÆöÐÉó.ÖÐàÜÓÈËËóÈÅÈÎÜàáÉÆÉóÐöÚÜòÝÆàÒÚáËÆÚÈßÒËÆÅÆÌ
ÍÆÞÈÝÅó¹öøÈÄ ÞÒÎÒÍÒ ¶ÅÈÑÆËÚÍÐÏÐÁÐÚÜÝÆÅÚÉÑÈËËÐÏÐ¾ËÒÑÈÅÚÒÉÈÉÆöóàÒ

ÇÅÈÝÚÉÆÑàÈËóËÆÍÐËÞÈÅÈËÛÒÒ"SuperdenseQCD Matter and Compact Stars",
Yerevan,Armenia,2003.

ÖÜöàÒÍÆÛÒÒ.ÖÐÅÈÎÜàáÉÆÉÆßÝÒÚÚÈÅÉÆÛÒÒÐÇÜöàÒÍÐÑÆËÐ8 ÅÆöÐÉ.
´ÉÅÜÍÉÜÅÆÒÐöùÈßÅÆöÐÉó.ÂÒÚÚÈÅÉÆÛÒÊÚÐÚÉÐÒÉÒÎ ÑÑÈÝÈËÒÊ,ÉÅÈÌÏàÆÑ,

ÎÆÍà÷ÓÈËÒÊÒ ÚÇÒÚÍÆàÒÉÈÅÆÉÜÅóÒÎ 106 ËÆÒßÈËÐÑÆËÒÄ,9 ÅÒÚÜËÍÐÑÒ
7 ÉÆöàÒÛ.¹öùÈß ÝÒÚÚÈÅÉÆÛÒÒ114ÚÉÅÆËÒÛ.

´¹Â¶·û»³²¶ ·»º¹µÃ
¸Ð ÑÑÈÝÈËÒÒÝÆËÆÐöøÆÊ ÌÆÅÆÍÉÈÅÒÚÉÒÍÆÅÆöÐÉó,ÐöÐÚËÐÑÆËóÈÈ

ÆÍÉÜÆàáËÐÚÉáÒËÐÑÒÎËÆ,ÐÇÅÈÝÈàÈËÆÛÈàá,ÇÅÒÑÈÝÈËÐÍÅÆÉÍÐÈÒÎàÐòÈËÒÈÅÆöÐÉó.
ÁàÆÑÆI ÝÒÚÚÈÅÉÆÛÒÒÇÐÚÑÊøÈËÆÉÈÐÅÈÉÒÓÈÚÍÐßÜÒÎÜÓÈËÒ÷ÝÒËÆßÒÍÒ

ÑÅÆøÈËÒÊÝÑÜÌÍÐßÇÐËÈËÉËÐÄËÈÄÉÅÐËËÐÄÎÑÈÎÝó. ¾ÅÆÑËÈËÒÊÝÑÒòÈËÒÊ
Ñ ÈÑÈÅÌÉÈÍÜÓÈÄÒ ËÐÅßÆàáËÐÄÍÐßÇÐËÈËÉËÈÄÉÅÐËËÐÄÎÑÈÎÝóÒÚÇÐàáÎÜ÷ÉÚÊÂÕ½
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ÒÚÚàÈÝÐÑÆËÒÊÑÅÈßÈËËÐÄÎÆÑÒÚÒßÐÚÉÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÑÅÆøÈËÒÊÎÑÈÎÝó ÇÐÚàÈ

ÚÍÆÓÍÐÑ.ÖÐàÜÓÈËóÉÆÍòÈÜÅÆÑËÈËÒÊÝÑÒòÈËÒÊÚÜÓÈÉÐßÇÒËËÒËÏÆÝÈÇÒËËÒËÏÆ

ËÈÄÉÅÐËËóÌÑÒÌÅÈÄÒ ÐöøÒÈÅÈõÈËÒÊúÉÒÌÜÅÆÑËÈËÒÄ,ÍÐÉÐÅóÈßÐÏÜÉÐÇÒÚÆÉáÍÆÍ

ÚÍÆÓÍÒ,ÉÆÍÅÈàÆÍÚÆÛÒ÷ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑ.
¸ 81 ÏàÆÑóI ÒÎ ÜÅÆÑËÈËÒÄÏÒÝÅÐÝÒËÆßÒÍÒÑÅÆøÆ÷øÈÄÚÊÚÑÈÅÌÉÈÍÜÓÈÄ

ÍÐßÇÐËÈËÉóÇÐàÜÓÈËóÜÅÆÑËÈËÒÊÝÑÒòÈËÒÊËÈÄÉÅÐËËÐÄÑÒÌÅÈÑÐÄÚÒÚÉÈßó,

ÐöÅÆÎÜ÷øÆÊÚÊÇÅÒ ÑÅÆøÈËÒÒ.ÂÆàÈÈÅÆÚÚßÆÉÅÒÑÆÈÉÚÊÅÆÝÒÆàáËÐÈÝÑÒòÈËÒÈ

ËÈÄÉÅÐËËóÌÑÒÌÅÈÄÐÉËÐÚÒÉÈàáËÐÚÑÈÅÌÉÈÍÜÓÈÄ ËÐÅßÆàáËÐÄÍÐßÇÐËÈËÉÐÑ.

µÆÍÐÈÝÑÒòÈËÒÈÒßÈÈÉßÈÚÉÐÇÅÒ ÑÈÍÐÑÐßÎÆßÈÝàÈËÒÒÎÑÈÎÝó, ÇÐÚÍÐàáÍÜ

ÍÑÆÎÒÚÉÆÛÒÐËÆÅËÆÊÇàÐÉËÐÚÉáÅÆÚÇÅÈÝÈàÈËÒÊËÈÄÉÅÐËËóÌÑÒÌÅÈÄÐÇÅÈÝÈàÊÈÉÚÊ

ÜÏàÐÑÐÄÚÍÐÅÐÚÉá÷ÑÅÆøÈËÒÊÎÑÈÎÝó.²Î ÅÆÑÈËÚÉÑÆÚÒàó±ÆÏËÜÚÆÚÒàóÉÅÈËÒÊ,

ÝÈÄÚÉÑÜ÷øÒÌËÆÑÒÌÅá,ÐÇÅÈÝÈàÈËóÅÆÝÒÆàáËÆÊÒ ÆÎÒßÜÉÆàáËÆÊÍÐßÇÐËÈËÉó

ÚÍÐÅÐÚÉÒÝÑÒòÈËÒÊÑÒÌÅÊ.

82 ÏàÆÑó IÅÆÚÚßÆÉÅÒÑÆÈÉÚÊÑÅÆøÈËÒÈÎÑÈÎÝó ÍÆÍ ÛÈàÐÈÇÐÝÑàÒÊËÒÈß

ÇÐÚÉÐÊËËÐÏÐÉÐÅßÐÎÊøÈÏÐßÐßÈËÉÆÚÒà.ÂàÊ úÉÐÏÐÇÐàÜÓÈËÐÑóÅÆòÈËÒÈÝàÊ

ÑËÜÉÅÈËËÈÏÐßÐßÈËÉÆÚÒà,ÝÈÄÚÉÑÜ÷øÈÏÐßÈòÝÜÚÑÈÅÌÉÈÍÜÓÈÄÒ ËÐÅßÆàáËÐÄ

ÍÐßÇÐËÈËÉÆßÒ.

&3 ÏàÆÑó IÇÐàÜÓÈËËóÈÅÆËËÈÈÜÅÆÑËÈËÒÊÝÑÒòÈËÒÊÇÅÒßÈËÊ÷ÉÚÊÝàÊ

ÒÚÚàÈÝÐÑÆËÒÊÑÅÈßÈËËÐÄÎÆÑÒÚÒßÐÚÉÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆÇÐÚàÈÚÍÆÓÍÐÑ.

´ÓÒÉÆÈÉÚÊ,ÓÉÐÇÅÒÝÒÞÞÈÅÈËÛÒÆàáËÐßÑÅÆøÈËÒÒÚÑÈÅÌÉÈÍÜÓÈÄÒËÐÅßÆàáËÐÄ

ÍÐßÇÐËÈËÉÐÑÑËÈÄÉÅÐËËÐÄÎÑÈÎÝÈÑÐÎËÒÍÆÈÉËÈÜÚÉÐÄÓÒÑÐÚÉá,ÍÐÉÐÅÆÊÚËÒßÆÈÉÚÊ

ÚÍÆÓÍÐÐöÅÆÎËóßÒÎßÈËÈËÒÈßÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ.ÂàÊ ÐÇÒÚÆËÒÊÝÒËÆßÒÍÒ

ÑÅÆøÈËÒÊÇÜàáÚÆÅÆÇÐÚàÈÚÍÆÓÍÐÑÇÐàÜÓÈËÆÚàÈÝÜ÷øÆÊÚÒÚÉÈßÆÜÅÆÑËÈËÒÄÝàÊ

ÜÏàÐÑóÌÚÍÐÅÐÚÉÈÄËÐÅßÆàáËÐÄÒÚÑÈÅÌÉÈÍÜÓÈÄÍÐßÇÐËÈËÉÐÑ:
1 as.dee

+ food a-dy -Y2, (1)dt 1+po o
1 Ý (2)

É(r)2r Ýr
»ËÆàÒÉÒÓÈÚÍÒÈÅÈõÈËÒÊúÉÒÌÜÅÆÑËÈËÒÄÇÅÒÐÉËÐÚÒÉÈàáËÐßÆàóÌÚÍÆÓÍÆÌÑÐÄ

ÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑÐöÚÜòÝÆ÷ÉÚÊ84 ÏàÆÑÈ I.¼ÝÈÚáÒÚÚàÈÝÐÑÆàÒÚáÑÅÈßÈËËóÈ

ËÈÅÈÏÜàÊÅËÐÚÉÒÑÅÆøÈËÒÊÇÜàáÚÆÅÐÑ,ÚÑÊÎÆËËóÈÚÐÚÐöÈËËÐÚÉÊßÒÝÒËÆßÒÍÒ

ÝÑÒòÈËÒÊËÈÄÉÅÐËËÐÄÑÒÌÅÈÑÐÄÚÒÚÉÈßó̧ ÊÝÅÈËÈÄÉÅÐËËÐÄÎÑÈÎÝó. ÂàÊ
ÐöùÊÚËÈËÒÊÚÍÆÓÍÆÒ ÇÐÚàÈÝÜ÷øÈÄÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ
ÜÓÒÉóÑÆàÒÚáÊÑàÈËÒÊÇÒËËÒËÏÆ Ò ÝÈÇÒËËÒËÏÆËÈÄÉÅÐËËóÌ ÑÒÌÅÈÄ.
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ÖÅÈÝÇÐàÆÏÆÈÉÚÊ,ÓÉÐËÈÄÉÅÐËËóÈÑÒÌÅÒßÐÏÜÉÇÅÒÍÅÈÇàÊÉáÚÊÍ ÛÈËÉÅÆßÇÒËËÒËÏÆ:
Í ËÈÅÐÑËÐÚÉÊßÏÅÆËÒÛóÅÆÎÝÈàÆÊÝÅÆ ÑËÜÉÅÈËËÈÄÍÐÅó ÎÑÈÎÝó Ò Í ÊÝÅÆß

ÑËÜÉÅÈËËÈÄÍÐÅó, ÍÜÝÆ̧Ãã¹Â½µ ÍÐËÛó ÑÒÌÅÈÄ.ÖÅÒúÉÐß,ÅÆÚÚßÆÉÅÒÑÆÊÝÒËÆßÒÍÜ
ÑÅÆøÈËÒÊÑÒÌÅÈÑÐÄÚÒÚÉÈßóÜÓÒÉóÑÆàÐÚá,ÓÉÐÒÎßÈËÈËÒÈÇàÐÉËÐÚÉÒÑÒÌÅÈÄ̧
ÝÆËËÐßÐöùÈßÈÐöÜÚàÐÑàÈËÐÉÐàáÍÐÉÈÓÈËÒÈßÚÑÐöÐÝËóÌÑÒÌÅÈÄ.ÖÅÒËÒßÆÊ,ÓÉÐ
ÒÎßÈËÈËÒÈÇàÐÉËÐÚÉÒÅÆÚÇÅÈÝÈàÈËÒÊÇÒËËÒËÏÐÑÆËËóÌÑÒÌÅÈÄÌÆÅÆÍÉÈÅÒÎÜÈÉÚÊ
ÑÅÈßÈËÆßÒÇÒËËÒËÏÆÉÅ ÝÈÇÒËËÒËÏÆTo ÚÐÏàÆÚËÐÜÅÆÑËÈËÒ÷

¬¨ p(r,t) n(r,t)-np(r,t) np(r,t)
Ýt Ép(r,t) Td(r,t) (3)

ÇÐàÜÓÈËÐÑóÅÆòÈËÒÈÝàÊÅÆÎËÒÛóÜÏàÐÑóÌÚÍÐÅÐÚÉÈÄÚÑÈÅÌÉÈÍÜÓÈÄÒËÐÅßÆàáËÐÄ
ÍÐßÇÐËÈËÉÐÑ öÐ¸ ÚàÈÝÜ÷øÈßÑÒÝÈ:

Ye-x(1) fex(t'lt'st-600(1-e-x(t)) (4)
Ð

ÏÝÈ

al it a IT
x(t) -+ -(1- e-(1+a)tlat) (5)1+a T 1+az

Òa ÂÆàÈÈÐöÚÜòÝÆÈÉÚÊÑÐÎßÐòËÐÚÉáÐöùÊÚËÈËÒÊÚÍÆÓÍÐÑÅÈàÆÍÚÆÛÒÒ
ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVela. ÂàÊ úÉÐÏÐÇÅÈÝÇÐàÆÏÆÈÉÚÊ,ÓÉÐÑËÜÉÅÒÎÑÈÎÝó
ÚÜøÈÚÉÑÜ÷ÉÝÑÈ ÍÆÓÈÚÉÑÈËËÐÅÆÎËóÈÐöàÆÚÉÒ:"ÎÐËÆÚÍÆÓÍÆ"Ú ÑÅÈßÈËÈß
ÝÒËÆßÒÓÈÚÍÐÄÅÈàÆÍÚÆÛÒÒT ßÈËáõÈÓÈßËÈÚÍÐàáÍÐßÒËÜÉ,"ÎÐËÆÅÈàÆÍÚÆÛÒÒ"Ú
ÚÐÐÉÑÈÉÚÉÑÜ÷øÒßÌÆÅÆÍÉÈÅËóßÑÅÈßÈËÈßÐÉËÈÚÍÐàáÍÒÌÓÆÚÐÑÝÐÇÐÅÊÝÍÆÚÐÉËÒ
ÝËÈÄ.̧ "ÎÐËÈÚÍÆÓÍÆ"ÝÐàòËÐÑóÇÐàËÊÉáÚÊÜÚàÐÑÒÈa >>1,ËÈÐöÌÐÝÒßÐÈÝàÊ
ËÆÍÐÇàÈËÒÊÝÐÚÉÆÉÐÓËÐÏÐÍÐàÒÓÈÚÉÑÆÑÒÌÅÈÄ,ÍÆÉÆÚÉÅÐÞÒÓÈÚÍÐÈÐÚÑÐöÐòÝÈËÒÈ

ÍÐÉÐÅóÌ ÇÅÒÑÐÝÒÉÍ ÚÍÆÓÍÜ.µÐÏÝÆÎÆÍÐÅÐÉÍÐÈÑÅÈßÊÚÍÆÓÍÆÑÈàÒÓÒËÆ@e(t)
ÐÇÅÈÝÈàÒÉÚÊÍÆÍ:

Igdo(r,tg)-wrlleetit@e(t)=1+I - Yët (6)
aÝàÊÑÈàÒÓÒËóÚÍÆÓÍÆÇÐàÜÓÆÈÉÚÊ

Ig to
(A@e)o @e(0)-1=2I TO

(7)

<<ÎÐÈÈÅÈàÆÍÚÆÛÒÒ"ÑóÇÐàËÊÈÉÚÊÜÚàÐÑÒÈa <<1. µÐÏÝÆ,ÇÅÒÜÚàÐÑÒÒ,ÓÉÐÑÐ
ÑÅÈßÊÚÍÆÓÍÆÜÏàÐÑÆÊÚÍÐÅÐÚÉáÚÑÈÅÌÉÈÍÜÓÈÄÍÐßÇÐËÈËÉóËÈßÈËÊÈÉÚÊ,ÝàÊ @e(t)
ÇÐÚàÈÚÍÆÓÍÆÇÐàÜÓÆÈß:

È
@e(t)=f(A@-A@e) -dp-12 (8)

T

ÏÝÈ A@=ÜÉ»Æ,Aa - ÒÎßÈËÈËÒÈÑÈàÒÓÒËóa ÇÐÚàÈÚÍÆÓÍÆ ÅÈàÆÍÚÆÛÒÒ
ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ.

ÁàÆÑÆII ÝÒÚÚÈÅÉÆÛÒÒÇÐÚÑÊøÈËÆÒÎÜÓÈËÒ÷ËÈÍÐÉÐÅóÌ ÝÒËÆßÒÓÈÚÍÒÌ
ÇÅÐÊÑàÈËÒÄÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ.¸ ÓÆÚÉËÐÚÉÒ,81 ÏÏÆÑó II

ÅÆÚÚßÆÉÅÒÑÆÈÉÚÊÝÒËÆßÒÍÆÑÅÆøÈËÒÊÎÑÈÎÝóÚÜÓÈÉÐßÑàÒÊËÒÊÑËÜÉÅÈËËÈÄßÐÝó
ÍÐàÈöÆËÒÄËÈÄÉÅÐËËÐÄÑÒÌÅÈÑÐÄÚÒÚÉÈßó.¿ÆÍ ÒÎÑÈÚÉËÐ,ÑËÜÉÅÒÎÑÈÎÝó
ÚÜøÈÚÉÑÜÈÉÚàÐÄ,ÏÝÈ ÓÆÚÉáËÈÄÉÅÐËËóÌÑÒÌÅÈÄ,ËÆÌÐÝÊøÒÌÚÊ -Aen" - ÞÆÎÈ,
ËÆÚÉÐàáÍÐÚàÆöÐÑÎÆÒßÐÝÈÄÚÉÑÜÈÉÚËÐÅßÆàáËÐÄÍÐßÇÐËÈËÉÐÄ,ÓÉÐßÐòËÐÚÓÒÉÆÉá

ÒÌ ÇÐÓÉÒÚÑÐöÐÝËóßÒ.ÖÅÐÝÐàòÈËÒÊòÈ úÉÒÌÑÒÌÅÈÄ -npe" - ÞÆÎÈËÆÚÉÐàáÍÐ

ÚÒàáËÐÑÎÆÒßÐÝÈÄÚÉÑÜ÷ÉÚËÐÅßÆàáËÐÄÍÐßÇÐËÈËÉÐÄ,ÓÉÐÐËÒÝÑÒòÜÉÚÊÑßÈÚÉÈÚ
ËÈÄ.ÖÐÚàÈÚÍÆÓÍÆÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆÓÆÚÉáÑÒÌÅÊ <npe" - ÞÆÎÈ
ÜÚÍÐÅÊÈÉÚÊÚËÐÅßÆàáËÐÄÍÐßÇÐËÈËÉÐÄ,aÓÆÚÉáÑÒÌÅÊÑ-Aen -- ÞÆÎÈÐÉÚÉÆËÈÉÐÉ
ËÈÈ.üÉÐ ÇÅÒÑÐÝÒÉÍ ÒÚÍÅÒÑàÈËÒ÷ÑÒÌÅÊ,Ò öàÆÏÐÝÆÅÊÜÇÅÜÏÐÚÉÒ,ÓÆÚÉá
ËÈÄÉÅÐËËÐÏÐÑÒÌÅÊ "Aen ÞÆÎÈËÆÓËÈÉÍÐàÈöÆÉáÚÊÐÉËÐÚÒÉÈàáËÐËÐÅßÆàáËÐÄ

ÍÐßÇÐËÈËÉó.ÂÆàÈÈÇÐàÜÓÈËÐÑóÅÆòÈËÒÈÝàÊ ßÐßÈËÉÆÚÒàó ÜÇÅÜÏÐÚÉÒ,
ÇÅÈÝÇÐàÆÏÆÊ,ÓÉÐÍÐúÞÞÒÛÒÈËÉÉÅÈËÒÊßÈòÝÜ ÚÑÈÅÌÉÈÍÜÓÈÄ ËÐÅßÆàáËÐÄ

ÍÐßÇÐËÈËÉÆßÒÚÍÆÓÍÐÐöÅÆÎËÐßÈËÊÈÉÚÊËÆÏÅÆËÒÛÈÅÆÎÝÈàÆÊÝÅÆÐÍÐÅó ÎÑÈÎÝóÒÎ
ÐÝËÐÏÐÇÐÚÉÐÊËËÐÏÐÎËÆÓÈËÒÊÍ ÝÅÜÏÐßÜ.¹ËÐ ÒßÈÈÉÚàÈÝÜ÷øÒÄ̧²Â:

=vo f(e -@s)dt' (9)

µÐÏÝÆ,ÚÒÚÉÈßÆÜÅÆÑËÈËÒÄ,ÐÇÒÚóÑÆ÷øÆÊÝÑÜÌÍÐßÇÐËÈËÉËÜ÷ßÐÝÈàáËÈÄÉÅÐËËÐÄ
ÎÑÈÎÝóÚÜÓÈÉÐßßÐÝóÑËÜÉÅÈËËÒÌÍÐàÈöÆËÒÄÍÐËÈÓËÐÄÓÆÚÉÐÉó,öÜÝÈÉÒßÈÉá̧²Â:

2 tdos vo
dt - a@ (@e_@s)+

Is
f(e -@s (10)

dee
- -pa@s(@e-@s)- -@ )dt (11)dt Ile Ð

ÖÐÚàÈúÉÐÏÐÇÐàÜÓÈËÐÑóÅÆòÈËÒÈÝàÊ @e(t) ÑÒÝÈÍÑÆÎÒÚÒËÜÚÐÒÝÆàáËÐÏÐ

ÅÈõÈËÒÊ:

@e(t) ARoe_t/2t +a)- leyysin(Rot I (12)
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ÏÝÈ ÓÆÚÉÐÉÆÐÚÛÒààÊÛÒÄ.¹ÛÈËÍÒ ÑÈàÒÓÒËó20 ÇÐÍÆÎóÑÆ÷É,ÓÉÐÇÈÅÒÐÝ

To = 2à/20 ÇÐÅÊÝÍÆ30 ÝËÈÄ,ÓÉÐÐÝËÐÏÐÇÐÅÊÝÍÆÚÝÆËËóßÒËÆöà÷ÝÈËÒÄ

ÍÑÆÎÒÇÈÅÒÐÝÒÓÈÚÍÒÌÍÐàÈöÆËÒÄÞàÜÍÉÜÆÛÒÄÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVela.

¸ 82 ÏàÆÑóII ÅÆÚÚßÐÉÅÈË¹Â²³ ÒÎ ÑÐÎßÐòËóÌ ßÐÝÈàÈÄÝÑÒòÈËÒÊÑÒÌÅÈÑÐÄ

ÚÒÚÉÈßóÑ -Aen"- ÞÆÎÈËÈÄÉÅÐËËÐÄÎÑÈÎÝó.ÖÅÒËÊÉÐ,ÓÉÐ -Aen"- ÞÆÎÈ
ÚÜøÈÚÉÑÜ÷ÉÝÑÈÐöàÆÚÉÒ- ÚÇÒËËÒËÏÐÑÆËËóßÒÚÑÐöÐÝËóßÒÑÒÌÅÊßÒ.̧ ÐöàÆÚÉÒ

ËÆàÒÓÒÊÇÒËËÒËÏÆÑÒÌÅÈÄÑóÇÐàËÊÈÉÚÊÜÚàÐÑÒÈ2æ<ÆÐ,ÏÝÈ æ,ÅÆÝÒÜÚ

ÚÈÅÝÛÈÑÒËóÑÒÌÅÊ,ÆÐ-ÅÆÚÚÉÐÊËÒÈßÈòÝÜÊÝÅÆßÒ.A ÐöàÆÚÉáÚÑÐöÐÝËóÌÑÒÌÅÈÄ

ÐÇÅÈÝÈàÊÈÉÚÊÜÚàÐÑÒÈß25 > 00, ÇÅÒ ÍÐÉÐÅÐß ÚÏàÆòÒÑÆÈÉÚÊÇÐÉÈËÛÒÆà

ÑÎÆÒßÐÝÈÄÚÉÑÒÊÑÒÌÅÈÄÚÊÝÅÆßÒÅÈõÈÉÍÒ,ËÆÌÐÝÊøÒÌÚÊÑÇÐÇÈÅÈÓËÐßÚÈÓÈËÒÒ

ÑÒÌÅÊ.ÂÆàÈÈÇÐàÜÓÈËÐÑóÅÆòÈËÒÈÂÕ½@e(t) ÚàÈÝÜ÷øÈßÑÒÝÈ:

Qe(t)=-y2 È dIs
(13)

TO I
ÏÝÈ TO- ÑÅÈßÊÅÈàÆÍÚÆÛÒÒÎÑÈÎÝó, A@e - ÑÈàÒÓÒËÆÚÍÆÓÍÆ.̧ ÎÆÑÒÚÒßÐÚÉÒÐÉ
ÇàÐÉËÐÚÉÒÑÈøÈÚÉÑÆ,ÑËÜÉÅÒÎÑÈÎÝóßÐòËÐÑóÝÈàÒÉáÚàÈÝÜ÷øÒÈÐöàÆÚÉÒ:

1) ÐöàÆÚÉáÚ ÇàÐÉËÐÚÉá÷7.2-1013Ï.Úß-3<p<1.1-1014Ï.Úß-3, ÏÝÈ 2æ> ÆÐ,
ÚàÈÝÐÑÆÉÈàáËÐ,ËÈÄÑÒÌÅÒÚÑÐöÐÝËó.¸ÅÈßÊ ÅÈàÆÍÚÆÛÒÒÎÑÈÎÝó úÉÐÄÐöàÆÚÉÒ

ßÈËÊ÷ÉÚÊÐÉ 3ÓÆÚÐÑÝÐÇÐÅÊÝÍÆ1000ÝËÈÄ;

2) ÐöàÆÚÉáÚ ÇàÐÉËÐÚÉá÷1.7-1013Ï.´±-3 <pp7.2-1013Ï.Úß-3 ÏÝÈ 25<ao,
ÚÐÐÉÑÈÉÚÉÑÜÈÉÐöàÆÚÉÒÇÒËËÒËÏÐÑÆËËóÌÑÒÌÅÈÄ.̧ úÉÐÄÐöàÆÚÉÒÉÆÍòÈÑÅÈßÈËÆ

ÅÈàÆÍÚÆÛÒÒßÈËÊ÷ÉÚÊÐÉËÈÚÍÐàáÍÒÌÓÆÚÐÑÝÐÇÐÅÊÝÍÆ1000ÝËÈÄ.

ÂÆàÈÈÇÐàÜÓÈËËÐÈÑóÅÆòÈËÒÈ(13)ÝàÊQe(t) ÚÅÆÑËÈËÐÚÆËÆàÐÏÒÓËÐÄ

ÞÐÅßÜàÐÄ,ÇÐàÜÓÈËËÐÄÒÎ ËÆöà÷ÝÈËÒÄ.ÂàÊ úÉÐÏÐÑóöÅÆËóÝÑÈ ßÐÝÈàÒ

ËÈÄÉÅÐËËóÌÎÑÈÎÝ Ú ßÆÚÚÐÄ =1.4M@,ÇÈÅÑÆÊÚ ÛÈËÉÅÆàáËÐÄÇàÐÉËÐÚÉá÷

pc=1.1-1015Ï.´±-3 ÅÆÝÒÜÚÐßR=10.13Íß, ÑÉÐÅÆÊÚ ÛÈËÉÅÆàáËÐÄÇàÐÉËÐÚÉá÷
pc=0.8-101s Ò ÅÆÝÒÜÚÐßR=13.29Íß.ÂàÊ ÍÆòÝÐÄßÐÝÈàÒËÈÄÉÅÐËËÐÄ

ÎÑÈÎÝóöóàÆÇÐàÜÓÈËÆÎÆÑÒÚÒßÐÚÉáÑÅÈßÈËÒÅÈàÆÍÚÆÛÒÒÎÑÈÎÝóÐÉÅÆÝÒÜÚÆ.¼ÆÉÈß

ËÆßÐÝÈàÒËÈÄÉÅÐËËÐÄÎÑÈÎÝó ÑóÓÒÚàÊàÒÚáÐÉËÐÚÒÉÈàáËóÈßÐßÈËÉóÒËÈÅÛÒÒ
ÐöàÆÚÉÈÄÅÈàÆÍÚÆÛÒÒÚ ÚÅÈÝËÒßÑÅÈßÈËÈßËÆöà÷ÝÆÈßÐÄÅÈàÆÍÚÆÛÒÒTi. ²Î
ÚÅÆÑËÈËÒÊÑóÓÒÚàÈËËóÌÎËÆÓÈËÒÄÐÉËÐÚÒÉÈàáËóÌßÐßÈËÉÐÑÒËÈÅÛÒÒÚ
ÎËÆÓÈËÒÊßÒ,ÇÐàÜÓÈËËóßÒÒÎËÆöà÷ÝÆÉÈàáËóÌÝÆËËóÌÝàÊÇÜàáÚÆÅÆVela ÚÝÈàÆË

ÑóÑÐÝÐÉÐß,ÓÉÐÉÈÐÅÒÊÅÈàÆÍÚÆÛÒÒËÆÐÚËÐÑÈÝÒËÆßÒÍÒÝÑÒòÈËÒÊËÈÄÉÅÐËËÐÄ

ÑÒÌÅÈÑÐÄÚÒÚÉÈßó "Aen" - ÞÆÎÈÜÝÐÑàÈÉÑÐÅÊÈÉËÆöà÷ÝÆÉÈàáËóßÝÆËËóßàÒõá

ÓÆÚÉÒÓËÐ.¹ÚËÐÑËÆÊÇÅÐöàÈßÆÎÆÍà÷ÓÆÈÉÚÊÉÐß,ÓÉÐßÐßÈËÉÒËÈÅÛÒÒ-Aen

ÞÆÎó ËÈ ÝÐÚÉÆÉÐÓËÐÑÈàÒÍ,ÓÉÐöóÐÉËÐÚÒÉÈàáËóÈßÐßÈËÉóÒËÈÅÛÒÒÐöàÆÚÉÈÄ

ÅÈàÆÍÚÆÛÒÒÚÐÑÇÆÝÆàÒÚÎËÆÓÈËÒÊßÒ,ÚàÈÝÜ÷øÒÌÒÎ ËÆöà÷ÝÈËÒÄ.

ÂàÊ ßËÐÏÒÌ ÆÚÉÅÐÞÒÎÒÓÈÚÍÒÌÇÅÒßÈËÈËÒÄÑÐÎËÒÍÆÈÉËÈÐöÌÐÝÒßÐÚÉáÒÎÜÓÆÉá

ÚÑÐÄÚÉÑÆöóÚÉÅÐÑÅÆøÆ÷øÒÌÚÊËÈÄÉÅÐËËóÌÎÑÈÎÝÑÅÆßÍÆÌ¹µ¹. üÉÐÚÑÊÎÆËÐÚ

ÉÈß, ÓÉÐÅÈàÊÉÒÑÒÚÉÚÍÒÈÒ ÚÑÊÎÆËËóÈÚ ÑÅÆøÈËÒÈßÇÐÇÅÆÑÍÒÍ ÅÈÎÜàáÉÆÉÆß,

ÇÐàÈÓÈËËóßÒ¸ Ëá÷ÉÐËÐÑÚÍÐßÇÅÒöàÒòÈËÒÒÂÕ½ËÈÄÉÅÐËËóÌÎÑÈÎÝ,ßÐÏÜÉöóÉáÝÐ

ÇÐÅÊÝÍÆ20-30%.´àÈÝÐÑÆÉÈàáËÐ,ÐÍÐËÓÆÉÈàáËÐÈÅÆÚÚßÐÉÅÈËÒÈÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒ

ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑËÆÐÚËÐÑÈÝÒËÆßÒÍÒÑÅÆøÈËÒÊÝÑÜÌÍÐßÇÐËÈËÉËÐÄ

ÚÑÈÅÌÉÈÍÜÓÈÄÚÒÚÉÈßóËÈÄÉÅÐËËÐÄÎÑÈÎÝÈËÈÐöÌÐÝÒßÐÇÅÐÑÈÚÉÒ¸ ÒÚÍÅÒÑàÈËËÐß

ÇÅÐÚÉÅÆËÚÉÑÈ.¸ ÏàÆÑÈIII ÝÒÚÚÈÅÉÆÛÒÒÅÆÚÚßÆÉÅÒÑÆÈÉÚÊÎÆÝÆÓÆÑÅÆøÈËÒÊ

ÚÑÈÅÌÉÈÍÜÓÈÄÚÒÚÉÈßóÊÝÅÈËÈÄÉÅÐËËÐÄÎÑÈÎÝó¸ ÅÆßÍÆÌÉÈÐÅÒÒüÄËõÉÈÄËÆ.̧

&1 ÏàÆÑóIIII ÇÅÈÝÚÉÆÑàÈËóÜÅÆÑËÈËÒÊÑÅÆøÈËÒÊÝÑÜÌÍÐßÇÐËÈËÉËÐÄËÈÄÉÅÐËËÐÄ

û²Â¿¹´µ², ÍÐÉÐÅóÈÇÅÈÝÚÉÆÑàÊ÷ÉÚÐöÐÄÐöÐöøÈËÒÊÚÐÐÉÑÈÉÚÉÑÜ÷øÒÌÜÅÆÑËÈËÒÄ,

ÇÐàÜÓÈËËóÌÝàÊÇàÐÚÍÐÏÐÇÅÐÚÉÅÆËÚÉÑÆ.82 ÏàÆÑóIII ÇÐàÜÓÈËóÜÅÆÑËÈËÒÊ,

ÐÇÒÚóÑÆ÷øÒÌÅÈàÆÍÚÆÛÒ÷ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆÇÐÚàÈÚÍÆÓÍÆ̧
ÇÅÒöàÒòÈËÒÒ, É.È. ÇÐÇÈÅÑÐßÜ ÇÐÅÊÝÍÜ öÈÎÅÆÎßÈÅËÐÄÑÈàÒÓÒËó

¸= /8ÉÅÚÌ ¸úÉÐßÇÅÒöàÒòÈËÒÒÓÈÉóÅÈÌßÈÅËóÄÒËÉÈÅÑÆàÚÞÈÅÒÓÈÚÍÒÌ

ÍÐÐÅÝÒËÆÉÆÌ(R,0,Þ)ÒßÈÈȨ́²Â:

_ds2 dt2 +eadR2+ R2sinz0dÞ2 +
(14)

+20R2sin 2 Ododt -- gikdxidxk

¼ÝÈÚáÇÅÈÝÇÐàÐòÈËÐ,ÓÉÐÍÐßÇÐËÈËÉóßÈÉÅÒÓÈÚÍÐÏÐÉÈËÎÐÅÆgik ËÈÎÆÑÒÚÊÉÐÉ

ÑÅÈßÈËÒ,ÇÐÚÍÐàáÍÜÑÅÈßÈËÆËÆöà÷ÝÈËÒÄÎÆÇÐÑÈÝÈËÒÈßÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ

ÇÜàáÚÆÅÐÑßÆàóÇÐÚÅÆÑËÈËÒ÷ÚÒÌ ÑÅÈßÈËÆßÒû²¼³² (tËÆöà/É710-ÂÕ½ ÇÜàáÚÆÅ

Vela). ¾ÓÉÈËÐÉÆÍòÈ,ÓÉÐÑÐÑÅÈßÊÚÍÆÓÍÆÐÉËÐÚÒÉÈàáËÐÈÒÎßÈËÈËÒÈÜÏàÐÑÐÄ

ÚÍÐÅÐÚÉÒßÆàó, ÅÆÚÇÅÈÝÈàÈËÒÈßÆÚÚÑËÜÉÅÒÎÑÈÎÝóÚÜøÈÚÉÑÈËËÐËÈßÈËÊÈÉÚÊ.

ºÜÝÈß ÇÐàÆÏÆÉáÉÆÍòÈ,ÓÉÐ ÑÐ ÑÅÈßÊúÑÐà÷ÛÒÒÎÑÈÎÝó ÜÏàÐÑÆÊÚÍÐÅÐÚÉá

ÚÑÈÅÌÉÈÍÜÓÈÄÍÐßÇÐËÈËÉóßÆàÐÐÉàÒÓÆÈÉÚÊÐÉÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÑÅÆøÈËÒÊ

ËÐÅßÆàáËÐÄÍÐßÇÐËÈËÉó.µÐÏÝÆ,ÇÅÒ ÅÈõÈËÒÒÜÅÆÑËÈËÒÄüÄËõÉÈÄËÆÂÕ½

ÍÐßÇÐËÈËÉßÈÉÅÒÓÈÚÍÐÏÐÉÈËÎÐÅÆ ßÐòËÐÚÓÒÉÆÉá,ÓÉÐÎÑÈÎÝÆÑÅÆøÆÈÉÚÊÍÆÍ ÛÈàÐÈÚ

ÇÐÚÉÐÊËËÐÄÚÍÐÅÐÚÉá÷.ÂÆàÈÈÇÐàÜÓÈËÐÚàÈÝÜ÷øÈÈÑóÅÆòÈËÒÈÝàÊ ÑÅÈßÈËÒ

ÅÈàÆÍÚÆÛÒÒÎÑÈÎÝóÚÜÓÈÉÐßÇÐÇÅÆÑÐÍÐÉÐ:
1 4ns-= AsDe?(1+q)evviz (15)
T ne

ÍÐÉÐÅóÄÇÈÅÈÌÐÝÒÉÍ ÑóÅÆòÈËÒ÷ÝàÊ T Ëá÷ÉÐËÐÑÚÍÐßÚàÜÓÆÈÇÐàÚÉÆËÐÑÍÐÄ

us- 2mn,y - ý,— ÚÜÓÈÉÐßúÉÐÏÐÑóÅÆòÈËÒÊÇÐàÜÓÈËÆÚÒÚÉÈßÆ

8 9

© National Library of Armenia



ÜÅÆÑËÈËÒÄÂÕ½ ÐÇÅÈÝÈàÈËÒÊÇÐÚàÈÚÍÆÓÍÐÑÐÏÐÇÐÑÈÝÈËÒÊÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ

ÇÜàáÚÆÅÆ:
dSe - - AR

(16)dt Ýt

+ IdGe dle=--
ext (17)Ýt dt

ÏÝÈ -þe
&3 ÏàÆÑóIIIIII ÇÅÐÑÈÝÈËÐÚÅÆÑËÈËÒÈÅÈàÊÉÒÑÒÚÉÚÍÐÄÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒÚ

ÝÆËËóßÒËÆöà÷ÝÈËÒÄÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVela. ÂàÊ úÉÐÏÐ
ÇÅÒßÈËÈËÆÚàÐÒÚÉÆÊßÐÝÈàáÅÈàÆÍÚÆÛÒÐËËóÌÐöàÆÚÉÈÄ¸ ÊÝÅÈËÈÄÉÅÐËËÐÄÎÑÈÎÝó.
¿ÆÍÇÐÍÆÎóÑÆÈÉÆËÆàÒÎËÆöà÷ÝÆÉÈàáËóÌÝÆËËóÌÇÈÅÑóÌõÈÚÉÒÚÍÆÓÍÐÑÜÏàÐÑÐÄ

ÚÍÐÅÐÚÉÒÐÇÒÚóÑÆÈÉÚÊÉÅÈßÊ ÌÆÅÆÍÉÈÅËóßÒÑÅÈßÈËÆßÒ:Ts (ÍÐÅÐÉÍÐÈ),
É;(ÚÅÈÝËÈÈ)Éå(ÝàÒËËÐÈ).ÚÐÐÉÑÈÉÚÉÑÒÒÚúÉÒß,ÐöàÆÚÉáÅÈàÆÍÚÆÛÒÒÎÑÈÎÝó

ÅÆÎÝÈàÈËÐaÉÅÒÚàÐÊ,ÑÍÆòÝÐßÒÎ ÍÐÉÐÅóÌÑÅÈßÊÅÈàÆÍÚÆÛÒÒÎÑÈÎÝó ÚÓÒÉÆÈÉÚÊ

ÇÐÚÉÐÊËËóß ÅÆÑËóßËÆöà÷ÝÆÈßÐßÜÎËÆÓÈËÒ÷.ÂàÊ ËÆöà÷ÝÆÈßÐÄÑÈàÒÓÒËó
v(t) ÇÐàÜÓÈËÐÑóÅÆòÈËÒÈ

-tIti
v(t)= vo È (18)

TO j=s,il+pj TO Ti
ÏÝÈ ÓÆÚÉÐÉÆÑÅÆøÈËÒÊÇÜàáÚÆÅÆ,Av=ve -v. ¸óÅÆòÈËÒÈÂÕ½ ËÆÓÆàáËÐÏÐ

ÎËÆÓÈËÒÊAvs/(o)ÒßÈÈÉÚàÈÝÜ÷øÒÄ̧²Â:

Avs/())- vory(1+Pj)+Avsi-Av, (19)
TO

ÏÝÈ Avsi ÐöÜÚàÐÑàÈËÐËÆàÒÓÒÈßÇÒËËÒËÏÆ,Av. ÑÈàÒÓÒËÆÚÍÆÓÍÆÓÆÚÉÐÉó

ÑÅÆøÈËÒÊ.³Æöà÷ÝÆÈßóÈÝÒÚÍÅÈÉËóÈÑÅÈßÈËÆÅÈàÆÍÚÆÛÒÒßÐòËÐÐöùÊÚËÒÉáÍÆÍ

ËÆàÒÓÒÈÝÑÜÌ -ÆÍÉÒÑËóÌÒÇÆÚÚÒÑËóÌÐöàÆÚÉÈÄÑËÜÉÅÒÎÑÈÎÝó.±ÐòËÐ ÇÅÒËÊÉá,

ÓÉÐ ÆÍÉÒÑËóÌÐöàÆÚÉÊÌÚÐÉÚÜÉÚÉÑÒÈßÇÒËËÒËÏÆÒßÈÈßAvsi =0.µÐÏÝÆúÉÒÌ
ÐöàÆÚÉÊÌÑ ÉÈÓÈËÒÈßÈòÚÍÆÓÍÐÑÐÏÐÑÅÈßÈËÒÚÐÎÝÆÈÉÚÊÉÆÍÐÈÅÆÚÇÅÈÝÈàÈËÒÈ

ËÈÄÉÅÐËËóÌÑÒÌÅÈÄ,ÓÉÐÓÆÚÉÐÉóÑÅÆøÈËÒÊ Ò ÒßÈ÷ÉÐÝÒËÆÍÐÑóÄÉÈßÇ
ÎÆßÈÝàÈËÒÊÇÈÅÈÝÚÍÆÓÍÐß:is=v. ´ÍÆÓÍÐÐöÅÆÎËÐÈÒÎßÈËÈËÒÈÓÆÚÉÐÉó

ÑÅÆøÈËÒÊ ËÐÅßÆàáËÐÄÍÐßÇÐËÈËÉó ÇÅÒÑÐÝÒÉÍ ËÆÅÜõÈËÒ÷úÉÐÏÐ

ÅÆÚÇÅÈÝÈàÈËÒÊ,ÎÆÍÐÉÐÅóßÚàÈÝÜÈÉÅÈàÆÍÚÆÛÒÐËËóÄÇÅÐÛÈÚÚ.¶ÚàÒ ÝÅÜÏÒÌ
ÇÆÚÚÒÑËóÌÐöàÆÚÉÊÌÑÚàÈÝÚÉÑÒÈÇÒËËÒËÏÆAvsi =Av, TO ÑËÒÌ ÅÆÚÇÅÈÝÈàÈËÒÈ

ÑÒÌÅÈÄÇÐÚàÈÚÍÆÓÍÆÚÐÐÉÑÈÉÚÉÑÜÈÉÉÈßÇÜÎÆßÈÝàÈËÒÊ ´àÈÝÐÑÆÉÈàáËÐ,úÉÒ

ÐöàÆÚÉÒËÈßÐÏÜÉÜÓÆÚÉÑÐÑÆÉá¸ ÅÈàÆÍÚÆÛÒÒ.ÜÓÈÉÐßÑóõÈÚÍÆÎÆËËÐÏÐ,ÂÕ½ v(t)

ÇÐàÜÓÈËÐÑóÅÆòÈËÒÈ:

vo _ pi Av.x(t)=- (20)
TO j=s,i,11+pi

ÏÝÈÚÜßßÒÅÐÑÆËÒÈÇÅÐÑÐÝÒÉÚÊÇÐÆÍÉÒÑËóßÐöàÆÚÉÊß.ÂÆàÈÈ,ÒÚÇÐàáÎÜÊÝÆËËóÈ

ËÆöà÷ÝÈËÒÄÂÕ½ õÈÚÉÒÚÍÆÓÍÐÑÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVela ÒÑóÅÆòÈËÒÈ

(20),ÇÐàÜÓÈËóÐÉËÐÚÒÉÈàáËóÈßÐßÈËÉóÒËÈÅÛÒÒÆÍÉÒÑËóÌÐöàÆÚÉÈÄÅÈàÆÍÚÆÛÒÒ.

¼ÆÉÈßËÆßÐÝÈàÒËÈÄÉÅÐËËÐÄÎÑÈÎÝó ËÆÄÝÈËóßÈÚÉÐÇÐàÐòÈËÒÊúÉÒÌÐöàÆÚÉÈÄ.

´ÅÆÑËÈËÒÈÉÈÐÅÒÒÚËÆöà÷ÝÈËÒÊßÒÇÅÐÑÈÝÈËÐÝàÊßÐÝÈàÈÄËÈÄÉÅÐËËóÌÎÑÈÎÝÚ
ÅÆÎàÒÓËóßÒÜÅÆÑËÈËÒÊßÒÚÐÚÉÐÊËÒÊ.²ÚÇÐàáÎÐÑÆàÒÚáÚÉÆËÝÆÅÉËÆÊßÐÝÈàá

ËÈÄÉÅÐËËÐÄÎÑÈÎÝó Ú ßÆÚÚÐÄ =1.4M@,ÅÆÝÒÜÚÐßR 410Íß Ò ÇÐàËóß

ßÐßÈËÉÐßÒËÈÅÛÒÒI=1.156-1045 ßÐÝÈàáÚËÐÅßÆàáËÐÄÍÑÆÅÍÐÑÐÄßÆÉÈÅÒÈÄ

ÛÈËÉÅÆàáËÐÄÓÆÚÉÒÒÒËÉÈÏÅÆàáËóßÒÌÆÅÆÍÉÈÅÒÚÉÒÍÆßÒ=1.4M@,ÅÆÝÒÜÚÐß

R 410.3Íß, I=76.76-10433Ï.Úß2 ßÐÝÈàáÚÇÐàËÐÚÉá÷ÚÑÈÅÌÉÈÍÜÓÒßÆÝÅÐËËóß

ÑÈøÈÚÉÑÐßÚÇÆÅÆßÈÉÅÆßÒ=1.4M@,R 213.64Íß, I =1.85-10455Ï.Úß2.́ ÅÆÑËÈËÒÈ

ÇÐÍÆÎÆàÐ,ÓÉÐ ÉÈÐÅÒÊÅÈàÆÍÚÆÛÒÒÜÝÐÑàÈÉÑÐÅÒÉÈàáËÐÐöùÊÚËÊÈÉÝÆËËóÈ

ËÆöà÷ÝÈËÒÄÇÜàáÚÆÅÆVela ÇÐÚàÈÚÍÆÓÍÐÑÝàÊÇÈÅÑÐÄÒÉÅÈÉáÈÄßÐÝÈàÈÄ.±ÈòÝÜ

ÉÈß,ÂÕ½ ÍÑÆÅÍÐÑÐÄßÐÝÈàÒÒßÈÈÉÚÊÅÆÚÌÐòÝÈËÒÈßÈòÝÜÉÈÐÅÒÈÄÒËÆöà÷ÝÈËÒÊßÒ

ÒÎ-ÎÆöÐàáõÐÏÐÎËÆÓÈËÒÊßÐßÈËÉÆÒËÈÅÛÒÒËÐÅßÆàáËÐÄÓÆÚÉÒ.

·ÆÎÝÈàÈËÒÈÐöàÆÚÉÈÄÑÊÝÅÈÎÑÈÎÝó ËÆÆÍÉÒÑËóÈÒ ÇÆÚÚÒÑËóÈÑÈÚáßÆ

ÜÚàÐÑËÐ,ÉÆÍÍÆÍ ÜÚàÐÑÒÊÇÒËËÒËÏÆËÈÝÐàòËó ÚÒàáËÐßÈËÊÉáÚÊÑËÜÉÅÒÍÆòÝÐÏÐ

ÚàÐÊ.ÖÐÑÈÝÈËÒÈv(t) ÇÐÚàÈÚÍÆÓÍÐÑÝÐàòÈËÇÅÈÝÚÉÆÑàÊÉáÚÐöÐÄÚÜßßÆÅËóÄ

ÐÉÍàÒÍÐÉÑÚÈÏÐÚàÐÊ.ÂàÊ ÑóÊÚËÈËÒÊÑÐÎÝÈÄÚÉÑÒÊÑÚÈÄÐöàÆÚÉÒÅÈàÆÍÚÆÛÒÒËÆ

ÇÐÑÈÝÈËÒÈÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆÇÐÚàÈÚÍÆÓÍÐÑ 84 ÏàÆÑóIIIII ÅÈõÈËÆ

ÐöÅÆÉËÆÊÎÆÝÆÓÆÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒ.µÆÍÍÆÍ ÑÅÈßÊÅÈàÆÍÚÆÛÒÒÎÑÈÎÝóÊÑàÊÈÉÚÊ

öóÚÉÅÐÑÐÎÅÆÚÉÆ÷øÈÄÞÜËÍÛÒÈÄÇàÐÉËÐÚÉÒÑÈøÈÚÉÑÆÚÑÈÅÌÉÈÍÜÓÈÄÐöàÆÚÉÒ,

ÊÝÅÈÎÑÈÎÝóÑóÝÈàÈËóÝÑÈÚÜøÈÚÉÑÈËËÐÅÆÎàÒÓËóÈÐöàÆÚÉÒ:ËÆÎÐÑÈßÒÌ ÆÍÉÒÑËÐÄ

ÒÇÆÚÚÒÑËÐÄÐöàÆÚÉÊßÒ.ÆÍÉÒÑËÐÄÐöàÆÚÉÒÑÅÈßÊÅÈàÆÍÚÆÛÒÒT ßÈËáõÈÒàÒ

ÇÐÅÊÝÍÆ ÑÅÈßÈË ËÆöà÷ÝÆÈßÐÄÅÈàÆÍÚÆÛÒÒ.ÖÅÒËÊÉÐ, ÓÉÐ ÑÈàÒÓÒËÆ

-2e ßÈËÊÈÉÚÊÉÐàáÍÐ úÉÐÄÐöàÆÚÉÒ.ÍÐÉÐÅÆÊÐÉÑÈÉÚÉÑÈËËÆÎÆ
ÅÈàÆÍÚÆÛÒ÷ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆÇÐÚàÈÚÍÆÓÍÆ,É.È. úÉÐÄ ÐöàÆÚÉÒ

+0. ÖÆÚÚÒÑËÜ÷ÐöàÆÚÉá,ÏÝÈ ÑÅÈßÊÅÈàÆÍÚÆÛÒÒÎÑÈÎÝó öÐàáõÈ

ÌÆÅÆÍÉÈÅËóÌÑÅÈßÈËËÆöà÷ÝÆÈßÐÄÅÈàÆÍÚÆÛÒÒ,ßÐòËÐÅÆÎöÒÉáËÆÝÑÈÇÐÝÐöàÆÚÉÒ.

¸ ÇÈÅÑÐÄÒÎ ËÒÌ, ÏÝÈ T <<ÉÐ(ÉÐ-ÑÅÈßÊòÒÎËÒÇÜàáÚÆÅÆ)ÒßÈÈß Ò
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=0. ¸Ð ÑÉÐÅÐÄÇÐÝÐöàÆÚÉÒ,ÏÝÈ É ÉÐ,ÒßÈÈß = const Ò

ÚàÈÝÐÑÆÉÈàáËÐ, -d2e I dt ËÈÄ. ÜÓÈÉÐßÑóõÈÚÍÆÎÆËËÐÏÐ,ÂÕ½

ÑÈàÒÓÒËóÐÉÍàÐËÈËÒÊÇÅÐÒÎÑÐÝËÐÄÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÐÉÚÑÐÈÏÐÚÉÆÛÒÐËÆÅËÐÏÐ
ÎËÆÓÈËÒÊÇÐÚàÈÚÍÆÓÍÆÇÐàÜÓÈËÐÑóÅÆòÈËÒÈ

·Ð ÈARe(t)=- -- AR - -dy (21)
1 + T

ÏÝÈ 1ÅÐ-ÐÉËÐÚÒÉÈàáËóÈßÐßÈËÉóÒËÈÅÛÒÒÆÍÉÒÑËÐÄÐöàÆÚÉÒÇÈÅÑÐÄ
ÇÆÚÚÒÑËÐÄÇÐÝÐöàÆÚÉÒ.¼ÝÈÚá - ÏÝÈ It p, ÒAa - ÒÎßÈËÈËÒÈ

ÑÈàÒÓÒËóaÇÐÚàÈÚÍÆÓÍÐÑÒÅÈàÆÍÚÆÛÒÒ ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ.

¶ÚàÒÜÓÈÚÉáÉÐàáÍÐÖ²³³²³Á ÑÒÌÅÈÄ,ÉÐ Ñ (21) ÐÇÅÈÝÈàÊÈÉÚÊÞÐÅßÜàÐÄ:
2 Itg = In 1 + (22)

4ÉÉÅ Y2T

¸óÅÆòÈËÒÈ(21) ÚÅÆÑËÈËÐÚ ÒËÉÈÅÇÐàÊÛÒÐËËÐÄÞÐÅßÜàÐÄÂÕ½ ADe(t),
ÚàÈÝÜ÷øÈÄÒÎËÆöà÷ÝÈËÒÄÅÈàÆÍÚÆÛÒÒÇÐÚàÈÑÐÚáßÒÚÍÆÓÍÐÑÇÜàáÚÆÅÆVela:

3
ARe(t)=-Zaje + A (23)

j=1 tg
ãÆÅÆÍÉÈÅËóÈÑÅÈßÈËÆúÍÚÇÐËÈËÛÒÆàáËÐÄÅÈàÆÍÚÆÛÒÒÅÆÑËó =10 ÓÆÚÐÑ,

72= 3.2ÝËÊ, =32.7ÝËÊ.ÂàÊ ÚÅÆÑËÈËÒÊÞÐÅßÜàó(21)Ú(23) ÇÅÈÝÇÐàÐòÈËÐ,
ÓÉÐÍÆòÝóÄ ÓàÈË (23) ÇÅÈÝÚÉÆÑàÊÈÉÚÐöÐÄÐÉÍàÒÍ ÓÈÉóÅÈÌÚàÐÈÑÆÍÉÒÑËÐÄ

ÐöàÆÚÉÒÊÝÅÆËÈÄÉÅÐËËÐÄÎÑÈÎÝó: ÉÅÈÌÒÎ ËÒÌ ÚÅÈÝËÈÈÑÅÈßÊÅÈàÆÍÚÆÛÒÒÅÆÑËÐ
ËÆöà÷ÝÆÈßÐßÜÑÅÈßÈËÒ a ÓÈÉÑÈÅÉÐß- ÑÅÈßÊÅÈàÆÍÚÆÛÒÒÇÐÅÊÝÍÆ
ßÈòÚÍÆÓÍÐÑóÌÑÅÈßÈË.
µÐÏÝÆÚÅÆÑËÈËÒÈÑóÅÆòÈËÒÄ (21) Ò (23)ÇÅÒÑÐÝÒÉÍ ÒËÉÈÏÅÆàáËóßÜÅÆÑËÈËÒÊß

Ri_l È -t ti,Ú If f(r) - dr=are i= 1,2,3 (24)
R;

R3
Úff(r)e -------------------- (25)

R tg
ÝàÊ ÐÇÅÈÝÈàÈËÒÊËÈÒÎÑÈÚÉËÐÄÑÈàÒÓÒËóf(r)= ARC - - ¼ÝÈÚá
Ú=3.1-10-6 ÂàÊ ÇÈÅÑÐÄÐöàÆÚÉÒÅÈàÆÍÚÛÒÒÚÚÅÈÝËÒßÑÅÈßÈËÈßÅÈàÆÍÚÆÛÒÒ

=10ÓÆÚÐÑ.Ro = 9.61Íß, =9.57Íß, ÝàÊÑÉÐÅÐÄÚ72 =3.2ÝËÊ -R2 =9.533Íß,

ÝàÊÉÅÈÉáÈÄÚ 73=32.7ÝËÊ - R3 =9.47Íß. ¹öàÆÚÉáàÒËÈÄËÐÄÅÈàÆÍÚÆÛÒÒ

ÐÏÅÆËÒÓÒÑÆàÐÚáÅÆÝÒÜÚÐßR=9.36Íß, ÇÅÒúÉÐßÚÓÒÉÆàÐÚá,ÓÉÐÐöàÆÚÉáÚ
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ÅÆÝÒÜÚÐßR<9.36Íß ËÈ ÜÓÆÚÉÑÜÈÉ¸ ÅÈàÆÍÚÆÛÒÒ,ÉÆÍÍÆÍ ÚÐÐÉÑÈÉÚÉÑÜ÷øÒÈ

ÑÅÈßÈËÆÅÈàÆÍÚÆÛÒÒËÈËÆöà÷ÝÆÈßó.

ÂàÊ ÅÈõÈËÒÊÜÅÆÑËÈËÒÄ(24) (25) ÇÅÒßÈËÈËßÈÉÐÝÅÈÏÜàÊÅÒÎÆÛÒÒ

ÅÈõÈËÒÊÒËÉÈÏÅÆàáËóÌÜÅÆÑËÈËÒÄ.³Æ ÅÒÚ.1ÇÐÍÆÎÆËÆÎÆÑÒÚÒßÐÚÉÒÑÈàÒÓÒËó

ARC -f= AR + ÐÉÅÆÝÒÜÚÆÎÑÈÎÝó r, ËÆÄÝÈËËóÈÝàÊ ÇÈÅÑÐÏÐÚÍÆÓÍÆ

ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVela (ÆËÆàÐÏÒÓËóÈÍÅÒÑóÈßÐòËÐÇÐàÜÓÒÉáÒ ÂÕ½

ÐÚÉÆàáËóÌÚÍÆÓÍÐÑÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ).¿ÆÍ¸²Â³¹ ÒÎ ÅÒÚÜËÍÆ,ÑÈàÒÓÒËÆ

40'tso, red ss((-1)

0.002

r,km
9.5 9.55 9.6

-0.002

-0.004

-0.006

-0.008

·ÒÚ.1¼ÆÑÒÚÒßÐÚÉá12,+ AR ÐÉÅÆÝÒÜÚÆ
ÎÑÈÎÝóI ÇÐÚàÈÇÈÅÑÐÏÐÚÍÆÓÍÆÜÏàÐÑÐÄ
ÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVela

+ ÒßÈÈÉÇÅÒËÛÒÇÒÆàáËÐÅÆÎËÐÈÇÐÑÈÝÈËÒÈÑ ÇÈÅÑóÌ ÝÑÜÌ ÓÆÚÉÊÌ

ÐöàÆÚÉÒúÍÚÇÐËÈËÛÒÆàáËÐÄÅÈàÆÍÚÆÛÒÒ,É.È.ÇÅÒ9.533Íß<R<9.61ÍßÒ ÐöàÆÚÉÒ

úÍÚÇÐËÈËÛÒÆàáËÐÄÚ73=32.7ÝËÊ àÒËÈÄËÐÄÅÈàÆÍÚÆÛÒÄ,É.È.ÇÅÒ9.36Íß<R<
9.533Íß.

¸ ÇÈÅÑóÌÝÑÜÌÓÆÚÉÊÌÐöàÆÚÉÒúÍÚÇÐËÈËÛÒÆàáËÐÄÅÈàÆÍÚÆÛÒÒ,É.È.ÇÅÒ
9.533Íß< R <9.61Íß, + ÇÐÅÊÝÍÆÑÈàÒÓÒËóÚÍÆÓÍÆÒ ÇÐàÐòÒÉÈàáËÆ.

µÆÍÍÆÍ úÉÆÐöàÆÚÉáÏÅÆËÒÓÒÉÚÐöàÆÚÉá÷<<ÍÆÓÍÆ",ÏÝÈÚÜøÈÚÉÑÈËËóßÊÑàÊÈÉÚÊ

Ö²³³²³Á ÑÒÌÅÈÄ,TO úÉÐÄÐöàÆÚÉÒÇÈÅÈÅÆÚÇÅÈÝÈàÈËÒÈËÈÄÉÅÐËËóÌÑÒÌÅÈÄ

ßÆàÐÑÈÅÐÊÉËÐ,T.e.AR, 20 µÐÏÝÆÝÐàòËÐÑóÇÐàËÊÉÚÊÜÚàÐÑÒÈAR ý, ÓÉÐ
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ÚÐÏàÆÚÜÈÉÚÊÚÞÐÅßÜàÐÄ(22), ÍÐÉÐÅÆÊÇÐàÜÓÈËÆÚ ÜÓÈÉÐßÉÐàáÍÐÇÒËËÒËÏÆ

ËÈÄÉÅÐËËóÌÑÒÌÅÈÄ.A ßÆàóÈËÈÅÈÏÜàÊÅËóÈÒÎßÈËÈËÒÊÑÈàÒÓÒËóAR + Ñ
úÉÐÄÐöàÆÚÉÒßÐÏÜÉöóÉáÐöÜÚàÐÑàÈËËóßÒÚàÜÓÆÄËóßÒÎßÈËÈËÒÈß

ÖÅÒ R <9.533Íß AR + ÎËÆÍÐÇÈÅÈßÈËËÆÊ,ÇÅÒ úÉÐß ÇÐ

ÆöÚÐà÷ÉËÐßÜÎËÆÓÈËÒ÷ÐËÆßÐòÈÉËÆßËÐÏÐÇÅÈÑÐÚÌÐÝÒÉáÑÈàÒÓÒËÜÚÍÆÓÍÆ.µÆÍÐÈ

ÇÐÑÈÝÈËÒÈßÐòËÐ ÐöùÊÚËÒÉáÐÝËÐÑÅÈßÈËËÐÒÎßÈËÈËÒÈßÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ
ÚÑÈÅÌÉÈÍÜÓÈÄÍÐßÇÐËÈËÉóAR, ÑÐÑÅÈßÊÚÍÆÓÍÆÚÜÓÈÉÐßÊÑàÈËÒÊÝÈÇÒËËÒËÏÆ.

ÖÅÒúÉÐßÇÅÈÝÇÐàÐòÈËÐ,ÓÉÐa<<1Ò ÑÈàÒÓÒËÆa ÜÑÈàÒÓÒÑÆÈÉÚÊÇÐÚàÈÚÍÆÓÍÆ

ÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ.

ÎÆÍà÷ÓÈËÒÒÚÞÐÅßÜàÒÅÐÑÆËóÐÚËÐÑËóÈÅÈÎÜàáÉÆÉóÒ ¸Ã¸¹ÂÃ

ÝÒÚÚÈÅÉÆÛÒÐËËÐÄÅÆöÐÉó,ÍÐÉÐÅóÈÚÑÐÝÊÉÚÊÍ ÚàÈÝÜ÷øÈßÜ:
1. ·ÈõÈËÒÊ ÜÅÆÑËÈËÒÄÝÒËÆßÒÍÒÑÅÆøÈËÒÊÝÑÜÌÍÐßÇÐËÈËÉËÐÄËÈÄÉÅÐËËÐÄ

ÎÑÈÎÝóÚÜÓÈÉÐßÇÒËËÒËÏÆÒ ÝÈÇÒËËÒËÏÆËÈÄÉÅÐËËóÌÑÒÌÅÈÄÇÅÒÑÐÝÒÉÍ
ÎÆÍà÷ÓÈËÒ÷ÐÉÐß,ÓÉÐÍÆÍ ÚÍÆÓÐÍ,ÉÆÍÒÇÐÚàÈÚÍÆÓÍÐÑÜ÷ÅÈàÆÍÚÆÛÒ÷ÜÏàÐÑÐÄ

ÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑßÐòËÐ ÐöùÊÚËÒÉá ÅÆßÍÆÌÈÝÒËÐÄÉÈÐÅÒÒÚ

ÒÚÇÐàáÎÐÑÆËÒÈßßÐÝÈàÒÎÑÈÎÝó Ú ÎÐËÐÄ "ÇÐÝÏÐÉÐÑÍÒ"ÚÍÆÓÍÆÒ ÎÐËó
"ÅÈàÆÍÚÆÛÒÒ".

2. ÖÅÈÝàÐòÈËËÆÊÅÆöÐÉÈßÐÝÈàáÝÐÇÐàËÒÉÈàáËÐÄßÐÝó ÍÐàÈöÆËÒÄÓÆÚÉÒ

ËÈÄÉÅÐËËÐÏÐÑÒÌÅÊ "Aen"- ÞÆÎÈÇÐÎÑÐàÊÈÉÐöùÊÚËÒÉáÍÑÆÎÒÚÒËÜÚÐÒÝÆàáËóÈ

ÐÚÛÒààÊÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑ.¹ÛÈËÍÒ ÇÈÅÒÐÝÆúÉÒÌÐÚÛÒààÊÛÒÄ

ÐÝËÐÏÐÇÐÅÊÝÍÆÚ ÎËÆÓÈËÒÊßÒúÉÐÄÑÈàÒÓÒËóÝàÊÇÜàáÚÆÅÆVela,ÇÐàÜÓÈËËóÌÒÎ
ËÆöà÷ÝÈËÒÄ.

3. ±ÐÝÈàÒ"ÍÅÒÇÇÆ"Ò"ÚÑÐöÐÝËÐÏÐÉÈÓÈËÒÊ"ËÈÄÉÅÐËËóÌÑÒÌÅÈÄÑ"Aen" - ÞÆÎÈ

ËÈßÐÏÜÉÐöùÊÚËÒÉáËÆöà÷ÝÆÈßÜ÷ÅÈàÆÍÚÆÛÒ÷ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑ²¼-

ÎÆßÆàÐÏÐÎËÆÓÈËÒÊßÐßÈËÉÆÒËÈÅÛÒÒ"Aen" - ÞÆÎó.
4. ·ÆÚÚßÐÉÅÈËÆÝÒËÆßÒÍÆÑÅÆøÈËÒÊÝÑÜÌÍÐßÇÐËÈËÉËÐÄËÈÄÉÅÐËËÐÄÎÑÈÎÝó Ñ

ÅÆßÍÆÌÐÉÐ ÑóÓÒÚàÈËÐÑÅÈßÊÅÈàÆÍÚÆÛÒÒÎÑÈÎÝóÑ ÇÅÒöàÒòÈËÒÒ.üÉÐ
ÇÐÎÑÐàÒàÐÇÅÐÑÈÚÉÒöÐàÈÈÜÉÐÓËÈËËÐÈÚÅÆÑËÈËÒÈÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄ
ÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑÚËÆöà÷ÝÆÉÈàáËóßÒÝÆËËóßÒÝàÊÇÜàáÚÆÅÆVela.

5. ·ÈõÈËÒÈÐöÅÆÉËÐÄÎÆÝÆÓÒÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒÇÅÒÑÐÝÒÉÍ ÜÓÈÉÜ̧Õ²½³²½ ÑÚÈÄ

ÐöàÆÚÉÒÅÈàÆÍÚÆÛÒÒÊÝÅÈËÆÑÅÆøÈËÒÈÎÑÈÎÝóÇÐÚàÈÚÍÆÓÍÆ.ÖÐÍÆÎÆËÐ,ÓÉÐÑÐ

ÑÅÈßÊÚÍÆÓÍÆÇÜàáÚÆÅÆÜÏàÐÑÆÊÚÍÐÅÐÚÉáÚÑÈÅÌÉÈÍÜÓÈÄÍÐßÇÐËÈËÉóÉÆÍòÈ
ÇÅÈÉÈÅÇÈÑÆÈÉÒÎßÈËÈËÒÊ,ÇÅÒÓÈßßÐòËÐËÆÄÉÒTO ÅÆÚÇÅÈÝÈàÈËÒÈËÈÄÉÅÐËËóÌ

ÑÒÌÅÈÄÚÅÆÎÜÇÐÚàÈÍÆòÝÐÏÐÚÍÆÓÍÆ,ÍÐÉÐÅÐÈ ÝÆàáËÈÄõÈßÇÅÒÑÐÝÒÉÍ
ËÆöà÷ÝÆÈßÐÄÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ.

¹ÚËÐÑËóÈÅÈÎÜàáÉÆÉóÝÒÚÚÈÅÉÆÛÒÐËËÐÄÅÆöÐÉóÐÇÜöàÒÍÐÑÆËóÚàÈÝÜ÷øÒÌ

ÅÆöÐÉÆÌ:
1. Â.±.´ÈÝÅÆÍÊË, ¿.±.ÿÆÌÆöÆÚÊË,M.¸.»ÄÅÆÇÈÉÊË.¿ÑÆÎÒÚÒËÜÚÐÒÝÆàáËóÈ

ÐÚÛÒààÊÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑ,»ÚÉÅÐÞÒÎÒÍÆ,É.38,Ñ.2,c.c.258-267,
1995.

2. Â.±.´ÈÝÅÆÍÊË,M.¸.»ÄÅÆÇÈÉÊË.ÐÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆ
VELA ÇÐÚàÈÈÈÚÍÆÓÍÐÑ,»ÚÉÅÐÞÒÎÒÍÆ,T.40,Ñ.1,Ú.Ú.67-76,1997.

3. Â.±.´ÈÝÅÆÍÊË,M.¸.»ÄÅÆÇÈÉÊË.´ÍÆÓÍÒ ÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÐÑÒ ÒÌ

ÅÈàÆÍÚÆÛÒÊÚ ÜÓÈÉÐßÇÒËËÒËÏÆ ÝÈÇÒËËÒËÏÆÍÑÆËÉÐÑóÌÑÒÌÅÈÑóÌËÒÉÈÄ,

»ÚÉÅÐÞÒÎÒÍÆ,É.39,Ñ.4,Ú.Ú.593-604,1996.

4. Â.±.´ÈÝÅÆÍÊË, M.¸.»ÄÅÆÇÈÉÊË.Í ÉÈÐÅÒÒÅÈàÆÍÚÆÛÒÒÜÏàÐÑÐÄÚÍÐÅÐÚÉÒ

ÇÜàáÚÆÅÐÑÑÅÆßÍÆÌ¹µ¹, »ÚÉÅÐÞÒÎÒÍÆ,T.42,Ñ.1,c.c.89-100,1999.
5. Â.±.´ÈÝÅÆÍÊË,M.¸.»ÄÅÆÇÈÉÊË.·ÈàÆÍÚÆÛÒÊÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVELA

ÅÆßÍÆÌÐÉÐ.́ÉÆËÝÆÅÉËÆÊßÐÝÈàáËÈÄÉÅÐËËÐÄÎÑÈÎÝó,»ÚÉÅÐÞÒÎÒÍÆ,É.43,Ñ.1,

c.c.85-94,2000.
6. M.¸.»ÄÅÆÇÈÉÊË.·ÈàÆÍÚÆÛÒÊÜÏàÐÑÐÄÚÍÐÅÐÚÉÒÇÜàáÚÆÅÆVELA ÅÆßÍÆÌÐÉÐ.
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� ˜ž•˜¨œ¬“å¨ä <<ªíš �ñš ••žœ•¥ž§•™>> ç <<í“å•ñ¥•¯š•›š>>

žšœ¨©›ª™“œ¨ä•¥žèš §¨é“å:
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