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1. '��! �l�BdtT (uncertainty propagation) %4&,�
;5HJ2� �l�BdX[2> �l�[tT. OQ�H&�~��m~9��6~%Æ&B^[ �l�BdtT[�y�~, -<L%wÆ ~ (generalized polynomial chaos, gPC) f%��_R>[���y�~.OQ�H&�~9OQ�H~ (Monte Carlo method, MCM) [1] kN�, m-3BrRGS�5l:v*, )���aBFOK/W~^, R>mw,R;0:[h��4��, T^D�r2v>��H"[;0E:>K�̂ D�g>1. �m~ (perturbation method) [2] %4&�;0�~, KbGS�5[�}��u2�2>GS�5g[6:*~~�N%h�,v";0	��Bv>2>�5[kg��,℄�v�,RJOm�℄~�_vN%h� (�w 2 v, 23 2 v�>h�363O�`yv~~�), H9v~e|�E2>GS�5R2�GS�5[6:*~, >yT2�GS�5�m�isK�9W2�2>6:*~[�	�6rsK�, mHvz[�v�HbsK[w,. ��6~ (moment equation method) [3]F�"2�2>6:*~[~^�6>|, {tbW5K2>GS�5�v�[�6�, �Bvz��6�yZX2>GS�5[�v�. ��~[HebO℄���> 23blvE
*
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1 l 9℄' ^: �(C{5njÆ���� 81[�v�[�J , RJOb�Kw:t �mH�>[�v�[�J 	K>�vE�blvE��[�,k7℄&ÆVD> 23blvE[�v�,	 Z u�OblvE[�~�4l[f�, 
B ��Qa��7w,.-<L%wÆ ~ [4–6](generalized polynomial chaos, gPC) %4�QOwÆ 6:
�)G[ �l�BdtT[�y�~, m?�RpRÆ&�~e| \. �&�~[Q�?�%$F92�GS�5k��5[uqwÆ Q6:[	��<
�2�2>�5g[6:*~, Fy��Bavz>2>�5[�v�9�CPr. ��~>v"~�w,sK[_vh�, ye|�Æ�m~>�℄~�s_vE[h�yW�2�GS�5bsK�i�m�, m
Bz[w,sK[}e. ��~v"�;f�Yl	℄��av>2>�5[�v�, >ym^Dx1[�r9���2S��O��6~. ��~JX
\^D�rH"2[;0E:W
*[^D5Y�OOQ�H~. QO
�Qe, �&�~
1:))G{W!6{[
+ [7–10].��Q6:~:[^D�~ \, -<L%�~4"G�k4&�~: 1) GS Galer- kin~ (stochastic Galerkin method, SGM); 2)GSe�e~ (stochastic collocation method, SCM).

1) GS Galerkin ~ [9]. �&�~�FJ~:Ol[uqwÆ Q6:�4[
�6:NW2�2>�5g[6:*~, �nmN�*O2�92>�5[GS�	��6�, �Bn�GS�	��6��Hk�l�[�	��6�~�vz, FyZX�Q6:[~:9W
�6:. ��~v";0Y�JX>�[^D�r; R�'FO~^W�
uhPrGS�5:s�[/�.

2)GSe�e~ [10]. �&�~/�FX~^OZR2�GS�5[��;0e (Ye�e) uB[2>�5[}, �B*Fo�e�e9
B[6:}^D>�Q6:[~:, FyZX
�6:. >k�"2e�e�|y ��A~^[ÆVW�, H9�&�~'F�i-�̂ DBr�. �&�~N��k*}�GSe�e~9mi�GSe�e~ (h3mi�~), m	mi�~>k℄�
�6:b2�GS�5l<T\�e[w,�V��, H9
uO*}�GSe�e~℄OZÆK��
��r[
�6:. mi�~��k�gmi�~ [11]9�'Bz4mi
�~ [12, 13](adaptive sparse pseudospectral approximation method).m	,�gmi�~>k}}:}T�/f[(z�f, H9HbTHF:}T�vE3_�
(YqT�)Q6:~:^D ��,PHF:}T�vE3�� (Y3T�)^D5K[}e.y A-SPAM ~, N�3k��mi�~, �<*F74�H Smolyak z4f� [14]��'BD~ [15] 9Wk5T
�f�Rk5TT�/f[eu\7, Fy�OZ��gmi�~��
��r[
�6:. ��~
uO�gmi�~ÆK
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�6:[h�� , Fy�Q7�gmi�~[h�vE[9(e[tT; 2) ��~QOk5T
�f�Rk5TT�/feu[\7, 
B�Æ7�gmi�~>qT�93T�yW�[tT, �Zm^D�C��.�+ A-SPAM ÆK�8He, R��~�Hb
�}e: 1) m
�
�uOTp
�6:[
��r['^ �� (Kw:t �fK), W�HZ
�6:[
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��8, �rR>7'FOw2>5HtT[�'Bz4mi
���~ (new

adaptive sparse pseudospectral approximation method for multi-output problems, NA-SPAM-


