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Ȟȇµ· qéǿȇȅȇȆµȈüȈȆðľ}ȀǾǾ

�D - H29\]~�Dq
(H30.3.31)

H30\]~�Dq
(H31.3.31)

R1\]~�Dq
(R2.3.31)

R2\]~�Dq
(R3.3.31)

���D 606 634 620 587
V��D 216 247 195 130

�N�D*OECD 3 3 3 2
�N�D*OECD�N 1 1 1 1

���D 6 6 5 5
@¼�D 13 12 12 11
· 845 903 836 736

Ş�¸à·ĮœŚŗřÓ���Ï¬ĽÞĒġqč���DÅ�FP¬ŜÎ\]}¦ì\ŝĽÞĒġqč
Şûì\]~ĭ���DīĮČá�Dš@Ŝ�Ä¿�ĝĪĒŝĽÞNč
ŞV��DĮČÅ�©ª�½ī}G¤qĽAĳč
Şûí\]ĭ�Ä¿�ĮË�ħČ�D¹ĭ�ËĮĝĪĒč

Ġ� q
ðāƟǝĉ¹ Řˀðāʆɿʎĉ¹ ŘˀĄʴĉ¹ Ř
āńÕœ¯ďĉ¹ Ř ˀ JFEʗʈʝʲʌʹʔʺĉʻ
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Űŭ ē�

űůűů� ŵµ űŶ®ŪYȎ ŰŴŹŲůŬŰŵŹŲů ƎƚƚƘǛȊȅǙȊ

űŭũi�é��

űůűů� ŵµ űŶ®ŪYȎ ŰŲŹůůŬŰųŹŲů ƎƚƚƘǛȊȅǙȊ ȍĆŰTȎ

űůűů�ŰűµŰű®ŪYū ŰŲŹůůŬŰŶŹůů ƎƚƚƘǛȊȅǙȊȍĆűTȎ

Ųŭ ĝ²é��

űůűŰ� Ŵµ űŰ®ŪŎȎ ŰŶŹůůŬŰŸŹůů ƎƚƚƘǛȊȅǙȊ

ųŭ ³ŞmĹ

ǅƷ

űūũũē�ȋi�é��ȋĝ²é��ȋ³ŞmĹ

Ųūũũ®»ƅƉƊĸâ� űůűů��j¬ƺƹ
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ǱȂȌǥĖśfQ� ǱȂȌǥĖśfQő xít�

ȈȇʾȇeŐĕ

ɂɳɈ ɓɼɧɞɩ ɆÀĳɧʩʐʙʋʵʛɻÉɊɇ

ðā��iưèÞʸðāșȞȟŎ� ªā �

ɂœšÑŴ�ɆǻŒ¯ŝ��ŻgœšÑʛʝʗʈʝʵʏʹœšʒʷʓʹɇ

ǻŒ¯ŝ��ŀ�Ŀ¯�ƂèÞ bń �

ɂœšʙʢʕʈʐɆX?�ƳǬ#ɨǢŉɇ

¶¬����Ǧ1ǑĿ¯Ůŝ�œšŝ Ɩą £ʸơ[ Śê

ɂɔċ;

ʸðāșȞȟȈȅnµǀĻǆ ʸŦȈȅvðāșȞȟµĕ� 

ʸșȞș ȓȳȴȷȱȇȅȇȅʄʷʱɿʷǢ. ʸșȞșȇȅȇȆ ʸíAŴ�

ɂȠȳ ȶȮȫ țȸȫȴȵȫȧȵ șȫȱȨȫȴȵ ȳȬ șȞȟȂȗ

ȈȇʾȈeŐĕ

ɂŦȈȅvðāșȞȟµĕ� 

ȇȅȇȅµȆȇüȎðʺęʻˊȆȆðʺǛʻʄʷʱɿʷǢ.

ɂșȞș ȓȳȴȷȱȇȅȇȅ

ȇȅȇȅµȆȇüȌðʺüʻˊȎðʺęʻʄʷʱɿʷǢ.

ɂɔċ;

ʸíAŴ� ʸWǅ��

�*óADk�2)
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ȈȇʾȉeŐĕ

ɂɳɈ ɓɼɧɞɩ

ɆʋʵʛřɤȖȐȠʺȖȲȬȳȴȱȧȶȯȳȲǾȧȲȪǾȐȳȱȱȷȲȯȩȧȶȯȳȲǾȠȫȩȮȲȳȰȳȭȹʻÕƚɫɨ_ɷŵɰɇ Ą�ǘ

ţłďÕƚœšʒʷʓʹĿ�ʸǢŉāǗǠ Ǡƽ Ɲ�

ɂœšÑŴ� ɆĄ�ǘţłďÕƚœšʒʷʓʹ ȖȳȠǢŉʒʈʓʹɇ

ɂœšʙʢʕʈʐɆ�ǬJʠʳʐʐʠʕʓʲʷʉɧɵɸŔǇƔƋ¼ÎɤɛɨǕŃɇ

Ą�ǘţ��ʎʐʗʬʘʍɿʷ�ǗĔČʎʐʗʬ¯�ŝ Ĩę Åƒ

ɂɔċ;

ʸŦȈȅvðāșȞȟµĕ� ʸșȞș ȓȳȴȷȱȇȅȇȅ

ʸȖȡșȞȟǤǐ ʸ9.ɃWǅ ʸíAŴ�

ɂȠȳ ȶȮȫ țȸȫȴȵȫȧȵ șȫȱȨȫȴȵ ȳȬ șȞȟȂȗ

ȈȈʾȆeŐĕ

ɂɳɈ ɓɼɧɞɩ

Ɇí�ʋʵʛřɨɽʀʙʤʴɿʈɍɶȆµɻŶǓɖ�ɨ	Ɏ�ɏɐ�ɺɟɜ�ɃåɱɢÌɊ

ɓɤɇ łďÕƚŻgœšÑ	ǗʒʷʓʹÑǠ ĥǚ Ė+

ɂŦȈȅvðāșȞȟµĕ� Ǣ.�m

ɂșȞș ȓȳȴȷȱȇȅȇȅǢ.�m

ɂɔċ;

ʸȖȡșȞȟǤǐ ʸWǅɃ8Q ʸíAŴ�

ɂȠȳ ȶȮȫ țȸȫȴȵȫȧȵ șȫȱȨȫȴȵ ȳȬ șȞȟȂȗ

�*óADk�2)
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ðāșȞȟɨƒê[ƓƹêƱȠșȞȟȗɩ» ɨ#JɣɩźÜɎxǫɣɃõµɨŻ

 ɣ�Aɤ�úʌʹʡʐɻâċɖɃÔƲɕɹɜɄɓɹɧÁɉɃȇȅȇȆµȈüeɨŉƙ

ɻ�ɢ�AɤɦɟɜɄ�pȈµ·ɨŉƙĹĞɩ��ɨǎɷɣɈɸɄ

ȇȅȇȅµȉüeʺȉȊȂȇʻȍ� �ƏÖŠȊ� µĕ� ǤǐÖŠȈ�

ȇȅȇȅµȋüeʺȉȊȂȈʻȊ� �ƏÖŠȆ� µĕ� ǤǐÖŠȉ�

ȇȅȇȅµȍüeʺȉȊȂȉʻȆȈ� ʴʡʯʹȇ� �ƏÖŠȆ� µĕ� ǤǐÖŠȆȅ�

ȇȅȇȅµȆȅüeʺȉȊȂȊʻȋ� �ƏÖŠȆ� µĕ� ǤǐÖŠȊ�

ȇȅȇȅµȆȇüeʺȉȊȂȋʻȌ� �ƏÖŠȇ� µĕ� ǤǐÖŠȊ�

ȇȅȇȆµȈüeʺȉȋȂȆʻȆȆ� �ƏÖŠȉ� µĕ� ǤǐÖŠȌ�

ƩȊȅ�ʺȇȅȆȎµ· ȈȌ�ʻ

;ƭ ʸʴʡʯʹƹê ȇ�ʺȇȅȆȎµ· ȇ�ʻ ʸ�ƏÖŠƹê Ȇȉ�ʺȇȅȆȎµ· Ȏ�ʻ

ȢȳȰȃȉȊȂȆˊȢȳȰȃȉȋȂȆɨƹêɻɯɤɱɜȢȳȰȷȱȫǾȏȴȩȮȯȸȫǾȐȑɻ qjɑɧŉƙɖɃ

ȇȅȇȆµȉüɧǍ��ɖɜɄ

ĖśfQ� ĖśfQő àŊ@
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�]ȋ�]fQ� �]ȋ�]fQő ŝºgę

ȣȫȨʧʹʏɧɌɑɸɿʦʷʙɨmŒ

Ȇ ȕȜ BÆƆɨɜɱɨǬĘR�ī�ĠȂ�Ŗž 8ōŘwĠ�ǬĘR� ȞȇµȌüȇð
ʄʷʱɿʷʒʫʛʹǿȥȳȷǾ
ȠȷȨȫȀ

ȇ ȕȜ BÆƆɨɜɱɨǬĘR�ī�ĠȂ�Ƅž 8ōŘwĠ�ǬĘR� ȞȇµȆȅüȆȇð
ʄʷʱɿʷʒʫʛʹǿȥȳȷǾ
ȠȷȨȫȀ

Ȉ ȕȜ
Ŧȉȍv1ťŝ�ʒʫʛʹ ǬĘR�ɨɜɱɨ
ƩŨR�5ǡ

8ōŘwĠ�ǬĘR� 
ǤĄäǗ

ȞȇµȆȆüȆȅð ʄʷʱɿʷǢ.ʺȦȳȳȱʻ

ȉ ȕȜ
ŦȆȎvʛʝʗʈʝʵʏʹŻgʎʷʩʏʀʬ
ʺȗȏȜȏȚǾȚȏȚțǾȇȅȇȆȀ

zţœšǢŉĠ�ķǇʸ
ĂëœšĔĐ

ȞȇµȆȇüȆȆð
Ą�zǩ¨ŗ�ʺȣȫȨʒʫ
ʛʹ%Ńʻ

Ȋ ȕȜ
ǬĘR�ʒʫʛʹˉɆǬĘR�ɧɵɸûǌʸʀɿ
ʳʐĎ>ɨûHżˊí�ʋʵʛʀɿʳʐÍĆ
ňɨģƙɻŶǺɖɢˊɇ

8ōŘwĠ�ǬĘR� ȞȇµȆȆüȋð ʄʷʱɿʷʒʫʛʹǿȦȳȳȱȀ

ȋ ȕȜ
ŦȊȋv�ǩǳ�ʒʫʛʹ
�ðɣɺɍɸ6y#ǬĚ

8ōŘwĠ�ǬĘR� 
ǤĄäǗ

ȞȇµȆȇüȆȆðˊȆȌð
ʄʷʱɿʷǢ.ʺȢȯȱȫȳɧɵ
ɸʄʷʘʪʷʚǙ+ʻ

Ȇȅ ȕȜ ʛʝ� ŦȆȎv�  Ƽ ʛʝ� ȞȈµȊüȇȅðˊȇȇð
ib§¯ď�� ÃuÑ
ʇʮʷʠʐ

ȆȆ ȕȜ
Ɇª;ķǇŢǣʗʈʙʜʈʐʺȗȟȠȂȒȞȏȠțʻɨ
ʇʕʈʄʣʎʷʩʏʀʬ

ȚȖșȟǾzǩʛʝɽʹʇʗʈʙ
ʜʈʐœšÚı

ȞȈµȉüȆȌðȆȈˆȅȅˊȆȌˆ
ȅȅ

ñşń��íœščʺȆȇȆ
ečʻ
ȡȲȯȸȫȴȵȯȶȹǾȳȬǾȝȷȫȫȲȵȰȧȲȪ

Ȇ ȕȜ ȇȅȇȅµ·ɆɏɮɊɇEŃʗʹʪQǪ ȗȏȤȏ QǪŽ@ȞȇµȎüȈȅð
QǪƵó ʺʒʫʛʹʱɿʤ
Ǚ+ʻʻ

ȇ ȕȜ
ðā[�JœšǢŉĔĐȗȂȜȏȞȐʒʷʓʹǠ
,ƞƆáƕ(ǵ

ðā[�JœšǢŉĔĐ
ȗȂȜȏȞȐʒʷʓʹ

QǪŽ@ȞȇµȆȇüȌð
rɉgɺɚ1ˆðā[�J
œšǢŉĔĐȗȂȜȏȞȐʒʷ
ʓʹǠ���q 

Ȉ ȕȜ
zţœšǢŉĠ�ķǇʸĂëœšĔĐ ȖȐȥȟ
œšqʺ�þFʻɨ8Qɧɠɉɢ

zţœšǢŉĠ�ķǇʸ
ĂëœšĔĐ

ÈQŽ@ȞȇµȈüȈȆð
rɉgɺɚ1ˆƑÒzǩœ
šʒʷʓʹßŃØ»

ȣȫȨʧʹʏɧɌɑɸ8QË�ɨmŒ
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șȘɌɵɪȣȫȨʧʹʏɧɵɸ�P¦ɍɶɨċ;ǿ
ɧ qjɑȀ

ë î{ëuďu�ùûüōŔŚňìêìê\ë<ĽnÇĒġĝıĝġĐ

ì ð{ëïuď£íêGu�ùûü\�O�Á��ĝÈĲ:ĽØSĝıĝġĐ

í ð{ìñuď£íêGu�ùûü\�O�ĮłŘŕĿŘØ ĨĪĹıĝġĐ

î ð{ìóuďùûùìêìêĮë\^|ĝĦùûùìêìëĨĝĦØ ğĺĚĨĖ�WĜĻıĝġĐ

ï ñ{ëu�Transactions of the Materials Research Society of Japan�+ĭě�&Đ
ð ñ{ëuďùûùç÷ćĈċąçìêìêĖ�\ëì{īłŘŕĿŘØ ğĺĚĨĖ�ıĹ��ĖSıĹıĝġĐ

ñ ñ{ìêuďu�ùûüōŔŚňìêìê\ì<ĽnÇĒġĝıĝġĐ

ò ò{ìïuďùûùç÷ćĈċąçìêìêĭŐŚŒŏŚŇĖ#ØĜĻČņŘőŇŀŒİĭÁ�4àĖSıĹıĝġĐ

ó ó{ìuďýùûüéø�®Àrj¡īĥĒĦĭě�&Đ

ëê ó{îuď£íêGu�ùûü\�O�Á��ĝÈĲ:Ľ§	ĝıĝġĐ

ëë ó{ìïuďu�ùûüōŔŚňĽnÇĝıĝġŜ£íêGu�ùûü\�O�Čùûùç÷ćĈċąçìêìêŝĐ

ëì ëê{ëðuď£íêGu�ùûü\�O� v|81�Õ:Ľ§	ĝıĝġĐ

ëí ëë{ëðuďÖ��Ñ@¼äEĖ�Cì\î{ëðuīěÌ7ĜĻıĝġĚĨĽÂľħĔ�ĸĠĒġĝığĐ

ëî ëì{ìuď£íêGu�ùûü\�O�ôĀĉĊĈÿāĊĽ#ØĝıĝġĐ

ëï ëì{ëòuďu�ùûüōŔŚňìêìê\î<ĽnÇĒġĝıĝġĐ

ëð ë{òuďùûùç÷ćĈċąçìêìêĭ!�¯h�²ÆĖ�WĒġĝıĝġ

ëñ ë{ëòuď£íêGu�ùûü\�O�Q2Æ:Æ¬Ė�WĒġĝıĝġĐ

ëò ë{ìòuď�\ĭ\�O�ĮùûùIß�ÃĨ?xØ īĪĹığĐ

ëó ì{ëuďýùûüéøİĭj¡:ĮČ£ìóG\�O�ÚÍÀrř�®Àr$ī"Ħ§	ĒġĝıĝġĐ

ìê í{ëuď£íëGu�ùûü\�O�ŐŚŒŏŚŇĽ#ØĒġĝıĝġčņŘőŇŀŒo�ĭ:ĽØSĝıĝġĐ

ìë í{íëuďùûüéøçõċĄĄĂĊăĆĽ#ØĝıĝġĐ

9



�*óADk�2)

XąŧoÌÈơ®»ƅƉƊŇ¢�ňfQ� Ň¢�ňfQőȒ�ĢļP
�p˂µ·ġO�m
1. Ŧ5v 6zǻ¡ŁʌʫʕʙɧɌɉɢɆðāMRS Online��Ǻ�ɇɻǢ.ɖɜɄ'µ
ɩǻ¡Łʌʫʕʙ;ɣɆMRS-Jǐã-ǻ¡ŁjĂëŝ�ʶʹʈʎʰʕʥɇɤɉɊ¼ɣ�
îɖɢɉɜɎɃR2µ·ɩɃðāMRSXĺɨɿʦʷʙɤɖɢɃBɱɢʄʷʱɿʷ¼¹ɣ
�îɖɜɄǢ.ɧɍɍɸŶǂɩɃĺţƙçĠ�zţǭ¥µèƉÝƎĔĐɨɆɓɥɲ
��ǛɇɨLÎɣǃɟɜɄāɿʦʷʙǒtɩǻ¡èqɃðāMRSǤ)èqɃɽʳʟ
ɿʙǻ¡�ŁɨWJɣ�îɕɹɜɄ

2. �Ǻʗʹʪ
ʸ Ɇ|įuɧɵɸìĶ|ƀɤƍĳŉįɨ�Ǻɇ
ʸ ɆÇəÐɸʤʹʭʱʷɻŃɉɜ�Ǻɇ
 �ˆĜſǻ¡Ƀ�?ǻ¡ɃS�®ǻ¡ɃŬ�ǻ¡Ƀǜǽǻ¡ɃǼ«ǻ¡Ƀ
�Ǥǻ¡Ƀ7Ïǻ¡ʺ68 �ʻ
\K4Ťʸ�Łˆ˄˅i ��ˆˁˁi Ʃˆ58i
ƻ±ˆKŰ1Ł «ń1ŁɃɽʳʟɿʙʐʓʕʣˆ13i

Xtĭ�Uĭ(�

ĖĭĵħąüČĄ
�\÷üĤığ

10
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3. ðāMRS��Ǻ�ʺOnlineʻɩǮ³ɧ�ĘɃ]ǱɎƐɉɄ'µɤŇɦɷ\KƆɎǻ
¡Ł"�µɍɶ¤�Łǻ�µɤ´¶ɉ©ɧ¶ɎɟɜɎūôɦ�Ǻ�ƄɃ�Ǻ¿ɧ
ZĿƥɻĦɱɸɜɱɨ¸�ɻƙɊɓɤɣ\KƆɨƎoʸǤÆɻļÂɖɢɉɸɄ
ɯɜɃʄʷʱɿʷ¼¹ɣ�îɖɜɓɤɲɈɷɃǥ�Ōɣɦɐ¶�ɦ~�ʺɭɮðā6zʻ
ɣɨ�îɎ�ľɖɜɄ
ɯɜɃ�µ·ɩ�P¦ŶǂɃƻ±ĢǔŶǂɨƞ�ɨɜɱɧɃɆ�ɥɲɴɱ�ǛɇɧŅ
ƸɖɃß×ɻÂɜɄ�µ·ɩʄʷʱɿʷǢ.ɣɈɟɜɜɱ�ǺĂëǂɃǙǍǂɃʐʓʕ
ʣɽʳʟɿʙ�ŧɣ&ŃɖɜʺMRSJɍɶɨä>ɩĲɉ��ʻɄ

4. Ŧ30vðāMRSµĕ� ɣɃ2�ɨʎʷʩʏʀʬǢ.ɖɜɄʎʷʩʏʀʬiɍɶȺ
ǻ¡Ȼɻ�ɖɢɃ¶ɐŉƛƆɻQɟɜɄ
ʸʎʷʩʏʀʬiˆŘ �ƜĂëœšʎʷʩʏʀʬ(ʎʷʩʏʀʬO)
ʸʎʷʩʏʀʬiˆʟɿʄʸ1ťĂëǤǐœšʎʷʩʏʀʬʺʎʷʩʏʀʬPʻ

11

;â�²Ţ88�ŜņŘőOŢ43�ČņŘőPŢ45�ŝČőňŉŚ�²Ţ54�ŜņŘőOŢ21�ČņŘőPŢ33�ŝ >·Ţ142�
ĭ�¢�²Ľ±Ĥġč.\]ĕĸ¥30śL1ĭ81�qħđĺčŜ£29GĭåZÚÍņŘő81¬�q112@ŝ
Ěĭ�īĮČ�NČOVČI�Č��ĨåZNĕĸĭ�²ĖL1ĝġčQ2ÆŠ�ĽMRS-J²`TD�īm°či½
ĜĻġč�\]�ÛĮåZNĕĸ�ī��ĕĸĭ�²ĽĜĸīLĝġĒč

ěŨɧɠɉɢ
ɁðāMRS Online��Ǻ� ʺ�ǺĂëǂɃǙǍǂɃɽʳʟɿʙ�ɦɥʻ
�ƫɿʦʷʙǢ.ɨɜɱɧˋ229,687-ɻţúä>ɖɜɄ
āä>ɩ�ɥɲɴɱ�Ǜß×ǄǛɧɵɟɢÓɉÐɖ��ɣɈɸɄ
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Status of IUMRS Conferences ��������	
2020: ----------------------------------------------------------------
ICYRAM 2020: Poland – most likely postponed to 2024 

ICA2020: 23-26 February, 2021, Thailand (online)

ICEM2020: 30 August – 3 September, 2021, Brazil (online)

2021:

ICAM2021: Cancun Mexico, delayed to August, 2022.

ICA2021 Jeju Island Korea – to be held as scheduled. 3-8 October, 2021

2022:

ICEM2022: will be held in Xiamen, China, at the end of Oct. or the beginning of Nov. 2023.

ICYRAM2022: will be held during 3rd, August to 6th, August, 2022, in Kyushu, Japan.

ICA2022: the turn of India to hold this meeting but no firm decision

2023: 

ICAM2023: Singapore – postponed to 23-28 June 2024

ICA2023: the turn of Japan to hold this meeting but no firm decision

�	0����
�

ȖȡșȞȟȂȒȐȄȔȏ�ƼĹĞ ʺŻ ɩǢ.ɕɹəʻ
IUMRS-GA meeting for 2020 ®2021¬+D.   (E-MRSªr�¬²³)  
In 2021 Jan.22 ØIUMRS-EC On-Line Meeting      HO-China secretariat
Feb. 25ØIUMRS EC On-line Meeting Feb. 26ØIUMRS-GA On-line Meeting (Quorum not met.).
April 12 ØAudit report for 2019 by a professional company.
May 15ØFiling for the IUMRS-US Corporation (Pennsylvania) to IRS. Internal Revenue Service
May ØIUMS-EC On-line Meeting
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Ǣ.ðöʸ�Ñɨě�
Ǣ.ðöˆ2022µ8ü3ð(ę)�8ü6ð({)
ʺ ��ůɩ5ðǣ, 8/2V¿ˆRegistration, Receptionʻ
 �ˆ�®��U�Ǘŋµƻ�ʺś«őś«°ĄTʻ

ʨʹʬʧʹʏɨǢƬ
https://icyram2022.wixsite.com/official-site
2020.11.268Ǣ
2020.12.3 GoogleĎŲɫŊǟŅƸ
2021.3.3 fʧʹʏɨGoogleĎŲɫɨŊǟ
ɆIUMRS-ICYRAM2022ɇ,ɆICYRAM2022ɇɦɥɨʶʹʚɣĎŲcƊ

�¿ɨ
ɦ��
(2021µ3ü Ŧ�vǒtʸ�ƙ�q Ǣ.)
2021µ6ü Ù¾ƻĮƆě�
2021µ9ü Ŧ�vǒtʸ�ƙ�q 
2021µ11ü AbstractʄʷʱɿʷÖŠǢ�ʺ9üɨ�ƙ�q ɣěƼʻ
2022µˁü AbstractʄʷʱɿʷÖŠŽ@ʺ9üɨ�ƙ�q ɣěƼʻ
2022µ3ü Ŧ�vǒtʸ�ƙ�q 
Ǖö fŞw#ɫɨLÎǛŅƸʺʒʕʎʰʷʄʹʆʛɿʍʹï
ǂʸ\KǂʌʩʹʙɃÙ¾ƻĮƆ\Kǂʌʩʹʙʻ

ƂżƍƉźƅűůűűá�çØ

https://icyram2022.wixsite.com/official-site
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ƫ]M�šƬ
Űū ƂƋƉƊŬžżŮƀźmĹçØ
űūũƂƋƅƉƊŉS�-
ȋƂƋƅƉƊũƁƇŪƁƓƏƒũƇƔƔƖƑƓū?ǉƉƓƕƖƚƙƏƗũƇƔƔƖƑƓ
ȋƂƋƅƉƊŬƊƖƙƕƏƛƚƜƓũƄƞƒŭ
ȋƂƋƅƉƊŬƋƊũżƚƜƛƚƜƏƞƖƚƙ

ŲūũżƚƘƘƖƝƝƖƚƙũǇȀȊǴȌǃÚ5
ųūũƂƋƅƉƊ�ĹŒ��iŪi(ū
Ŵū ƂƋƅƉƊŬƁƈǇÈĉ

ƫmĹ�šƬ
ŰūũžżŮƀźǊǇn�
hlŀƦƅƓƓƞƖƙƕũżƚƘƘƖƝƝƖƚƙ

űūũƂƋƅƉƊŬƁƈǊǇn�Ū�Çū
ƅƉƊŬƃȉǠǇüĳ
ŲūũƂƋƅƉƊ�ĹǻǥǮ¡ÅŪƅƉƊŬƃǇp¿Įðū

r��×Ó9H��

IUMRSŔŇ]MǃmĹ�š IUMRSn�fQ�ťRy»ùË
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ƅƉƅũſƚƜƟƘũűůűůŒ�]M ƅƉƅſƚƜƟƘűůűů�6ső ŏºÝF
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Ūůūũ\ĵĸâȋIKǦǪǣȄȊ

ŪŰūũēIįķȒÊ©÷ĦIĴţ

®»Ǉ¼¨ûăǇèçǃĴţȋƻǇĬÕǇċCǖ�ǔ

Ūűūũ%ŒįķȒ#ň¼¨Āgȋ�Ĥ

ƨÔǆŔŇƸǔ¼¨�ĤǃƻǇşªƩ
ƨ�]ĀgǃǇđIǆǑǔ¼¨ûăǇşªȖèçǃĴţƩ
ƨƣ!ĎƣƱǒåŁȋ¼¨ǊƩ

ŪŲūũǬǞǱǜȇȋǣȊǼǤǚǿȒ(ōÊ©ǬȌǽ

ŰŰǣȊǼǤǚǿȍȐXŘǣȊǼǤǚǿȎ

ŪųūũǩȂȌǮȆǗȇȒ(ōÊ©ǮǶǪǞǥ

ŷǬȌǽ

ŪŴūũæ+ǦǾǰȌȒǽǬȆǗȇǇŨ1

° ȆǗȇ�ŦǆǑǔÍ��ǽǬȆǗȇ<_Ǉě�
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\KŊǟƆŻéˆʺ Ȋȇȅ ʻ� �Ā5ǛȆȉ�

ɛɨ;ƭ

Ƚ6 �ɽʈʒʐ �Əˆȇȅȁȅȅȅ<ˆʺ ȇȊȅ ʻ� �Ā5ǛȈ�

Ⱦ6 �ɽʈʒʐ �ŁˆȆȅȁȅȅȅ<ˆʺ Ȇȅȅ ʻ� �Ā5ǛȆ�

ȿFǥ�ɽʈʒʐ �Əʸ�ŁˆȊȁȅȅȅ< ˆʺ Ȇȋȍ ʻ� �Ā5ǛȆȅ�

ɀFǥ�ɽʈʒʐ ¤	ǻèƺˆȇȁȅȅȅ<ˆʺ ȇ ʻ�

\KŊǟɦɖɨ\KƆˆʺ Ȏȍ ʻ�

ɛɨ;ƭ

Ƚ�ƷƻĮƆɳÙ¾ƻĮƆɣ�P¦Ɏ�ƢɤCìɖɜˆʺ Ȋȅ ʻ�

Ⱦʐʩʷʌʹɨĸ:ɣ\Kɖɜ�ˆʺ Ȇȇ ʻ�

ȿɛɨ�ʺʎʷʩʏʀʬ3ǧƆʻˆʺ Ȉȋ ʻ�

ɛɨ�Ƀľ~ƈƻƆˆʺ Ȉ ʻ�

ĲëƈƻƆʺá�ʻˆʺ Ȉȅ ʻ� ȼĸDʒʫʛʹ

gƩʺá�ʻˆʺ ȋȇȆ ǿȋȊȅȀ ʻ� 17
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ĆŲůT®»ƅƉƊ�Íb� jģfQő ŧ�ǌǄƱ

Œ�]M

ȋǣȊǼ¦ŹŰŴũǣȊǼŪ&ƦXŘǣȊǼ ųũ�ū

ƤǛȊȅǙȊŒ�ǆǑǓǝȁȊǦȇŰ� ȋôĥ�¦ŹŴŶŵũ�ŪCŢ ŲŷŰũ�ƦǼǥǨ

ȌŰŸŴũ�ū

ȋ>2Ę¦ŹŵŵųũLŪ&ƦÜ`Ʊǒ ŲŷũLū

ƥǛȊǡǙǮǇõŐƲrǅƱƾƼƧ

ȋ�Ç�Mȋ;ĿŹ�M űũýƦǣȊǼ;Ŀ Űũý

ƥ±�ǃÒǋ�¦ƲßǃǅƾƼƧǛȊȅǙȊ�ĹǇƼǎk�4ÃƲ¹�ǂƳǅ

Ʈǃ Ǉ*©Ʊ�M ŃƲrǅƱƾƼƧ

ȋæ+ĸâŹ

Ôã ÞÓŪƆžŽƇū�ŷůLǇ>2ŪŰűŮŸūũ

'½Ś�ÓŪƆƂƅƊū� ŶůũLǇ>2ŪŰűŮŰůūũ

ȋǼǥǨȌôĥŹ

ŷůůũLǇ>2ŪŰűŮŸūƦŶůůũLǇ>2ŪŰűŮŰůūũ

CŢôĥŹ

ŲůƠŶůũLŪǣȊǼ źƅŮƈƅũÑūǇ>2 19




