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Abstract Systematology is the basic theory of systems science. This article tries to
expound on the connotation, contents, background, and mission of the systematology,
to discuss the importance of balance in natural and science, to show how balance is
connected with the author’s definition of systems complexity, and to explain the basis
on which the systematology may be further developed, as well as the roles played by
the systematology in science, technology, and social development.
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292 ℄ Æ R ! � K ! 36=|�y9U�, L0\{T0.�\|.7'\�)|U
. e+Q '�6/��9���P��\�a},-2�:�\��A�:|N\, 	q|��UQ ��*Q �2T:�Q . \Q �,-hu- “\” ��, $o�-wi2�\��A��'�:|��/N\PE2��S℄�G�Z9.D`\Q �
?F�Jw�[J7 u6�
\Q �\�d��
 (\?�\ �\KDQ �\8~KD), H`.\?-\Q �H d�, p\ 
(systematology) -\Q �6Æ�? [1]. x�Tk, \ j-Q z�Q , 6Æz�6Æ. �Sh�, \ o9[�6.X�`�, $��C"'�?�GSw|wR�C�, L�#4JTNHp5'�3
�e�`�.

1 vq|MV:a, \ -GT�N�v�Q ? �� Q
�, 	q-Pe�(	z�:�,-hu.�
K7, p\ 15�wi2�\��/Z9. a�, +.Pr, mP'P�?T0.
7� Q
�4Bz. LGO�[J (
?,-��N\�\d$), �J℄-�fQ , 0L�TQ �b�O2Pm�. 7 u�\Q �J Q ��UQ ��*Q �T0Q CH".Q KDT�`G [1], -�y\k��.$�, \ �zm-�N? m�zm�e'\Q �WX`z, Nl-2�P�\-�"'�/�?�Z9. %�-ZW�. �z`H+ “d9 P”�“zp`;”�“�\{G”�“wpP�” � “&W`D” C���\To (�S ��;= ��?���zp��"Mz ��f�Fy�C), 9-M>Zy�6/1�6/~��}C-P “h�G” .:�o'6/Z9 (h�GZ9�v��;Z9��W`�WZ9)[2] , &93�Pfu9�\�?�\�y [3−7], ℄-Z. \ S?\?g7, {'u9zPf��\?zm, m7�4\Q �/�Z9��k,-wW�B$. DUkP�\?MUP-�?, 0CP-U�?, Wh7 uk/, \?-�?�U�?�>ZG [1]. W-L�G#\?s��?|.T|. 0-+hyG? 4J`., l�TP�o�\��{rN8: G-U�g7`����6Æ}�"{m�{ (3 “�}p`” � “�`p}” �ym�{); s-9�
R�:|i�m�{; o-\`℄�\S℄m�{. qHMC, �?-�[\�=�S�6� (h�*
8� Q
���A
d�Cg
�C),C-�#\?iÆwu9�6Æ.\ z,f.w6/��-\��A��'?��W\�:|. 3U, \:||rC*mq$�Aw�', lU&&-m�mq�NtN\. \�'�o�U�'��*�', \�A�oM��A��X�A, P��\�awd��AG�hjP�i$w:|. \:|G�P|�.$P�)
��:|�f.m\, Jy`. “qe
(emergence)”, mG�-'�d�\dz2��. �GS, '3W�'�m`, \��ATP-G�W:|, 0|`G�PU. LG6/*�, S-|�57\:|r`℄$zU (~n3%n) �A�nx�, C�;�TP�sP�i��ArB$�i�3S℄\m�:|�(0�, L-G���A
Ry�O�:|riy.G�rx, .���\�., T	��zU�A`℄, CTÆs�UQ�X, 3�
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�0�:|, CTv�)
�m�N�, 3�JH�.}CI, v�)
�m�N�U7�h\�A��SU3S℄, P#\$9k!'�U�:|3o�. L&&	[qSU\�T℄;�3?_, #$��3$N� “��” 'GW~,z$9. pSk, _yS℄`>℄Kt\�q�:|w�', L2�?,-\��X�`℄�S℄�PRW�a_��CC�.6|P}
R, 4J`., \ j��o`G “L?” �\�
?ze:�itoRQa \ zP��v�C�k/s��y?CP�, �y?g7:�,-�y��s. �h, 2`�[t���"{�4U�U��W��W��9��-u��A�:|�RW�d9�a5�5�>��Rp��?�jsCm��{3�O��y?C, �O-|Cs��?��y?;Oito}Ya ,-'3W�'3�Q�I`, \dI�A�mj:|'�dw\dz�qe�2�. }CI, ,-\�q (3�v) '�\zÆ_�����W��[��N�m;����/j����
��){��)b��0�d92�CZ9, �o2��)b�?��W��5���?�[�\�?�.=�?��;�?�k (�
) �\��!%F��!/j\C;fitoe�a ,-\9�3C��#℄�BS�Q�
�, 	��ri�DQ� Z��C����e�i��
��fCr|�.��?��y, �o`℄Q �ri�?�DQ�?� Z�?�	��?��X���<I�
�?�i$�C��[���J7Q �PRW���C;litoN_a ,-\?_� ([q) ����\�Aw:|N\��/�Z9,PE\��ASU�9p�Q��	v��/j���|jS℄�{0�K8C, �ov��?�℄p�?�K8�?C;sitoh[a L-\ js|2T:� Qw+���mj�?. x|\�_y:��j0[℄C|\C�,ap�PF\�j?g7.�?g
�-, }G “L?” ze-Y?N�Hm�mq�,i-b�OP�.

2 T�yMn��k�℄, z`�=�zy��p{�X�\To, 0-�e+Q G<, \Q HQy1Æ'z`. 
aRu6g
, “T�Q �u9-P�04'�|2.6Æ�, s2-: YpH Zu$C��\ ('�J	?Jy z), PE ('=Q�
�!) ue	\��5T|C
abN\”[8] . W-'6|<��$C��\wyo��\�56Æ}, e+Q '�?T0w�G�!eu*�f.Z9~$
7`,  J��u9J?�'$|2, �[�\�=�~. Up, YQ(	'/v}-G�, ^G(	�Q Tjh�. WheM� Z�wVkg
� “Q -z'�U�, m.
�.._�UTP-J�|*M�/v, p-J�|\�`�|��4j�. �T}"'�xM� 9� �	ÆM w\� 9�*Q ������, L-G0_yG�℄P|.&f���”[5].sN, e+Q ℄�-+-hy.2J�? :�Q �?k/s~,�8	{-hy



294 ℄ Æ R ! � K ! 36=���? �!}, N|Q ue�C�E$4j�6.�keH ZwQ Z,-, �o�4�K=��\{wI�qC [9−12]. '�, DU(9
aRu�9�T�Q |2��'6Æ: C���w\�5. *�}, C���-' “PZ�” �<�^�6Æ}���, p:�J �?{-'�GS�J ^��m`�7
r�; \Uk���yj� (yo�) �\��5C&&-'�o�'33W�m`���. L�e�\����`�|�w4j: hbQy:��^��m, 1�x ZQ �?��/�wWR�; 0hb/�^�wjp�m, 1�?2y�8	�p4U��.7.\UoP9�-, �k 20 (W, e+Q �\L0�!/j\Qe
�G\"<#�5$
7~$ (�?�RW��
Y�
�) ��? [13]. �h, ��� z�gu!P��w��/h	&�s;0sC, �&�(Q(	��UZ9SHy��
�mqCHy	�GS�3
RW�%� [14], J�C�z�*=qP -�W��&�\�����kKt�C�<��\"'PRW� [15], p.=�?1�&��Q(	zr
f.��l�RW�[�\C*iÆPT
��!�. [16]. LP, e�(	P&.J��r
7T�Q � “f.�~$” kx [13].�GS, Ue+Q u9|2'$, 0H?-O �9bVd����M� , �-O �96ad��
�ÆM , h`�3S℄�Qd\�!k<�Mv(	w��k[�Æfeu, �o'yU�w�'GGC, bxP3
Q �% [17]. 3U, T|y\*|C: SUo9Q ℄�"'�?k*r�4j�, .�N6|Q ℄��8~KD'�-e�(	z|CJ?h�8'|:? 4J`., LH� N-Q ℄����:y, 8~KDqqs9�le+Q u9 [18]. �T}, 8~KD�����wjs, �Q ℄�|
�, 7Kt\��j 5w�-�r)vP�KD��y{��+rHV� “�'{j”C, ,~C|.8~\k��U�:| (�Q }x\�r)o9��6. N`�). &J, �ly 5|
�8~KD9�T�Xjs, &&�?	k�55 (3�N) 5Z, 0H?hy, ℄HyD��TzT|
e��!CgwN��'z�PRW�, �S\z�|j(7TPU
vPRW��mq.��, hy�f�l�N�\��W�G�-nx��?C�, �|5Z “y4[W�”[19] 3$m�W�W���m. y��P, r
-�0℄�W�l��\, hb��P3, 1N�\C*;?P�W [20]; r
-y�Y[3�g, hb�|j9p�{, \CT|'W|j9p�[`&t2l. �GS, KP�a
��"{C|H'55w�jzPf2��\-�!\, h��%�P�\�z	%F��d\�lm\C,W';?h��!Pms
\�ey℄����~a, �h, �GaI 777 Y92ys 300"0Umw 15 "0�\ [21]. y\�l
, \-�!\ (3\9d{\) v*y�x��/j�w�-�, Hv��DU�℄p [22]. a�, hyNW Z\-�!\��NTP�, C-Q KD\%��'�<`G.W-'}G'*"`, P “s��?” .*o��!�Q ,-'N(	?9\9�4 [1,3,4,13,23,24], LTPJ0\ u9���e. 4J`., z`�=�T0�T��e+=�T0v,�43�{, h\�y?u9:y�?UX, H��!�Q y'|.���UQ ��*Q ��?>�.
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3 T�y�dXyG0�UC�-, �!�Q �v�zm-�N? 4J`., -N|�!\(QN���Q:|`d�\2��
�S℄Z9�`�. qHMC, �!�Q -,-\�!�� C, 0-2�h�!��QyG�:�WX, 3�-a. “eTe, �qe”. R`Q ZWG| (Simon H A) `., �!�,-Nv:y<#}S�}W����!\0.N��O [25]. 4J`., �!�N�ÆG0|C “��” (QN���Q:|�6/��rWX. '\ �k6/��z, r0��,{/? 4J`., �� (balance) ��T-3�_. ��U7�J� (v�) BC3\d (C�3^0) hyC, m-'�Uz “,y|��”�“,y0s��”�“<��” w “hy�” y1 [26,27] �YQ|n. 'o�wh�z,

“��” S-e�C-[�, ap$zm:y�<��e�. ��, .f.+k, /=z���lXC�o[q��.\z|h (h��_�3�O) ?_`d (?�) ���-$t�`/, p���1-�[;�`�. �U, \���3���HP-Ah�, J�|\�P��\�aw,-~,, H�\'P�dI}����vTPm�. �GS, H#h�[3;�eu�l���., C&&Ta�.l����G; ph���\, $2��tC&&-����3[q��. ��, \|h?_��� (���) ~ae�mq3�W�\�hy�<��t���W�qe��;�Æ_�2�����|j�/j�S℄�K8�,T�{0�<WC6/�v. TPP, ���E`�(	��-(	�J�G?C�, �o\���Æ����C� [28]. a�, ����:y/v��6Æ�w�/�.sN, hyWX�!�? 6|}\�
R, �!�TPOh\z?_ (C�) �����\U� (�A) :|`d�N\rWX. �U'L	�?_���T�l?_`dm�0sN\����, H����-�\:|�\'G+N8�. 4J`., �!���GSWXN57\�o����
�. `\|?o�qkC:KG, 3DUY'
\�q2��, \?_���~a&&-
��?K7,�!�TWX.\�q3�.�PT
�. 
-�`�6Æ, �SDUG�Y'�'h\�
�a3
�;, 0L�T|*?\.a_mq�, �k�!\�:y</\;PT
�/vC� [29]. �h, NW_����~SP- NZ�3 “7)Kt”�, CP- NKo3d9�; �k�!/j\ (wr|%vby), 'GWUX`, TPJ0xPT
� “�X” (Innovation) kI[� “G2~”, 3-�)b2���0�d9�l��{; y��!\T|'{��'�W�8�3�| “�)b%	”[30] �q.Ks, 3DUY' �\:|�, �U9\��q:|G��?\|h (kh) ?_�p�3�Or B, �!�TWX.\�:|N|\?_��~a�(b� ( n�3�5��). \:|� �, &&Kt$)b/j|�|�Gv2����3G4a_mq, �h “�';�”�“tq�A” 3 “8T{j” C; ��, \:|� �qq-'\ “�W`�W” ���z�e�. �GS, \:|3oA�T|-_vk<�kd��,Hd:|G�-'d:|�6Æ (hGRE�d��?).Ko, 3DUY'�;\:|�, ey?_�����?*�.&�, �!�TWX.	SU\?_����p�e\�:|�nx�. 'L�C`, �℄p\�?



296 ℄ Æ R ! � K ! 36=|aJ, �!��\�|℄�3|$�Y?mN, 3\:yPRW���T|�E|j9p,'|�C� [31]. 3U, e+℄p�?�fa3~$���XP/s|7.�!�\3��S℄i$ [32,33].h}WX��!�yy}t? :a, 4J`., '\ 	��!�Pj��\�:|LG�?C�rWX. }G3
��!�WXU�\:| (3o�) Y?N�, L-/=kWX��!��$l�!�WX (hQb�!��^G�!��y{�!��	'�!�C [7,23,34]) �P�. $�, �!�
?,-\|h?_������Q:|�N\,��a�P�v*7m\�Q:|�P�, 37m\ “�q (homeostasis) ” 2�, PE\1�q�&����q� “qe” C. a�, L	��!�WX��e�\ (Q��Q`d�>ZGwm�mq�}�,�p.7[�?4j/�\d.f?g
, \?_����6U*�E|h"'�~�3��,h(Q��Q�39�r��4U�U��}d�`d�\��'�e;�J;��;�v;�t��.=�RW�d9��W�u9�F�� <�1���� Y�<F� ��Æs�;3��G�Q��3o��x��I�
q�G�k<�Gm���"{�`
�Cz�ze�$�/v�eu�Mv��	��'��'�
��Y��#������j�`��VÆ�<[�L��/_�LÆ�XO�>��Rp�,T�{0�9j�|j�Wj��jCk�l�|h?_��v. }CI, \z|h (3kh) ?_���, �EX�� Q+�, �oXx� O��*�=��y9�Q �8~�Æq��'�S�C, qq-L|+��!�C��v�.G0�U�C�-, \?_���-hy�e�? L-�!�,-�G0NlC�,0:��e�)&&a\�vw���P�p_. 6�rx, ��3-'3W�'�m�I`	\?_`d�,T$9 (,T��3�,T9{0��), 3-'U�oAe7S℄�3�U�'mq`\?_`d/jSU���v�3�O?"��b (/j�������3�O��), 3-x\�Ua_�S℄0s�\zU?_�,T�.k?��W (S℄,T��3$�Nt��), 3-W|j>���|jRp?�0s��b (W�|j��), 3-L|C�l�){3.{C.4J`., L	� “?_��” P0�e� “d9��” � “h�G” �>ZTo, p�/s| “F�\” w “W�
R”. �GS, “?_��” �Oh�{0K8�t�B� [35]�,-,Tz�S�� “�Q ”[36]�:yh��O�� “���C�”[13], vl6|z`�=�� “a”[37,38] C, ℄ym	`�. G�rx, ?_����w\��W�℄�?|j
(/j) 9pr B. ��, “?_��” &&-r�/3J i� (3J �~) pF9W�,-�6?6Æ, LG,-k�E�6/J 8:l��oT?��?�v��?�K8?�;
 �[�\�J�Q�℄p�?C.

4 vq|MP�ZKG-KJ��d, 2TQ OhYQ(	P��\�a~,�:�hu���'�N|�A�:|N\�,-, s2� Q�6/��w�TD�<����℄�, #?P�\`dTPm��i�l�z�J?�\ Z9 [39−41]. �T}, G�\? [42]���



3" ^}: ℄Æ!.�O 297 [43]�tq�A? [44]��;�? [45], s#�? [46]�.=�? [16]�℄p? [47,48]��!/j\ [49,50], �!8\�"{C|�y [51,52] C\ ze2-L<u9r�.s-\?�℄p?��X?�K8?�Qb9��	 �QM���l�Q ��!%F�\8r|�J7���Q QbCmN Q�k�u9, C.\Q u9RW��s�6Æw8:. }C-, |�N|\Q �m"mN
\, PEN|\�W��5���/j��2��G4�tq��X�ri�|j�v�� Z�
�S℄�K8�B�CG��/�6/����yw�? [32,33], L-\ 6ru9��?6�.o-d�3�Q KD��ku9, �!�Q �d Q,-3Q *r�P�-T0�$�;, [1,4,13]. *�}, 3�Q KD�u990O '�\k�akd�},X��k,-�!��S℄�!\��+ [40,41,53]. �h, (Q(	S℄, ���XQ , T℄�)� [54], km|j~, tW�sV , 6aS℄%F, {|ÆM , y�`�Q , r|%F, r|p-�r|90\, �XM�\ (CPS), NE� O, Æq�1�;�C, HGP�E�!\,-, �l�1Æ��kP “\” .Nl��� Q, �h “\ÆM ”�“IE\Q ”�“\y ”[55] C. L|ze,-+{℄�?\ �/��?��Æ, ap|.\ u9��?I[�.

5 vq|M
�a.\-_y*M"'�6/�$, \ ��j�E\�0[�G?�\: �}\�9�?\hQ KDz��!��<`�, ��\Æ|r�*Eu9�Æ"�Nw�*�SCY?mN. a�, \ T;T0�T�Ts, Iy's. 'Æ0w80z, a.�4\�y?, DUT|P�?Iik “F���l�t���\�B\�.t�l����H5” CT04j, �T|�k “K\hu�
QJf�X�Gp�<OA�” $�QH, 37m “K��5�*��+�m�#����<z”�4\. ��!}J, \�aP��3PAE�!\2��S℄Z9p+?pk#G�l$x, �o�U$i�<T$x�1�GG��*[6�Xx����d)9��N*J�Æqm���'GXC. L|C�l�C'+�nY�\��*�=u9.-G�\, �d�J5�(	=u9, \�h�*�!\2��S℄Z9�wi��jGXCQy�h. �!Z, \ Z9w��ue��?3P�?�s, h\�=�S+�8'0s. `\6J0:���.:a, \ h\�nK:y�?UX. 6�rP, P:|�Ai�.6Æ��zI�?�\, �o�1 P�d9L��℄u P� F P��v P�GaG9�=Z�x�oapNC, k l�U�T0�>ZT0�-uT0�:|riC�y, :y�_�\2�?�`℄?wS℄?To, $z “d9��” -��Æ�:|�l1G�;�wg7GGPx�v�1 [56−58]. IpnM, zI=.J5�rz�`(�Æf.��M5GG/
�PTj_�>h, $�_�\�y?7[��?4j, 0$,-�?�ee+�, p'LG~z, \ T'u&�?0s [1,57,59].$�, \��.}Sz “?_��” h��|�:y�?UX. R`�� Z.VuWet (Csikszentmihalyi M) 6 [t
���\M�
?�.}S, BG.h` “�s�{



298 ℄ Æ R ! � K ! 36=�”[60]: 0��w%; ���N; /_��'; !o�e�; zt��t; 6'��p; 9$�dg; Æ���; ZC�YQ; �`�r?. l`., P}L|mh�}v	q��}e'�-�\M�}, p�P>Z�?�m�U{; :y}G�{�.�\, y|�Be
\�zky;'�}v, phbi�tlGd, 1L|}v22h�. U, Lh'd����\X�;:y,uUX. 3U, NWJ?���|2, ��?$la_�{, �o D�'�℄�<���+9�, ���`�\U�w�E�XC, LC-\�C�.&J, \ z “|j��” �'Æi�u9z:y���?�. 1776 �, h`8mR��} (James Watt, 1736–1819) p-
KGoTP��js�R39, $v�KD-:y�|j9p� “��$S`0”, mTP�[S�xTP���%;�h`a�mq, |.h`8E,f�uS, 3�J�ky8~KD\℄�PF|jKD. H_y	, �<-'
1776 ��h`, )3�RY (1723–1790) :�uB��`ZZ���vwa�,-�(fy�`�?�)[61], Azk?G�si'Æz�[3o O�.� “JPk�9”, $80�C- (
R$) �|j9p, m	`.I[�[S�3o}{�����J�P$9;���, LG�l�b'�Xmq�N(	 Ou9. P�h�, “|j��” 0.y{V�PRW�H�e\oA�Nl9p, �T}'[M (�o\) w90zJ�H�P' [47], |j℄pC.`.-KG0\ Q [48].`\, DUrJ\�y?'�*�!\u9z��?0s.

19 (W, GVTwn.R'~.qw	q�eCT��H 6Æ}���-M>Zy, lU'�*w�U\,-z'��s�\Tow�y, �&�Æi��ÆiN\�Mj�[-\��*u9�6/Z9. }CI, GVT���/?�[62] ,-��/
X�\z'C�Mjwu9Z9, n.R���U>Zy�[63] .\?u9RW�6Æ. TPP,GVTwn.R℄-\Q �aI [2]. ���r, 'GVT
X�?g7w?i4+7`, z`uÆ�{��I�;�, w$-�,F� 36 �r�-�Q�(	�u9&=. z`.�N|Ch�? y�N#℄ 5? L-`z��k\N���'C�. �T}, H?- “�,F�” 6/``, �- “Y0N\” <>R4, ℄-N|z`�*�!\��A��'�:|�S℄. 57\ �A��'�W\:|�6/�, h|P��*�AwP��*�', �e�*P�u9�e:|�S℄9ew7)CP* NGm. D`+7\6vu9 5�o.� “�0�{”[64], $z�E9��/j�<��,�0��G�Mv��	�{;�<��\��'�u9��WCkh?_��S��.D`39���N\���,, C- “�!�\8~”[65]. }CI,  O�Xx�=���*wÆqLL'�\ “L9G�” �#�u9R4, 2-N| “\z�\” �S���S℄C�. LL'�\m�I{�m�0s�:ykdI�Aw�!ab#�|j(7, hblUr!�|���;u9�q3$z�)bS℄:|
e_�, 16U7m+�C� [1,66,67]. �GS, LL'�\zJ�ky�,C�C℄�E\ C�. 3h, �,u9��W�y9G�E������N\C�; 3o�n���X�u&0s�N\�E
R$/jv��Cz$|jS℄C�; {;�<�C��E(Q��Qd\W|j��|j9p���. {3h, �[\`+B'*pa��<��EXx�\��e��/j�����C�, S?V7w�i\�Xx=y[|b, {?7[$l`ZXxpa�Pi [68−71]; S?	y9L0 “℄p0” SU��2�Æ[N\ [72−74], {?\<hL��



3" ^}: ℄Æ!.�O 299��p�wb^H�$N�pa�3�	 [65,75]. &3h, Æq=r�-$lY0\r��6Æ, pÆq\��� [76] E$[� 2� [77], C-\ ,-C�.,, f?�E�-, D`2I+7q�`Z��*x�z�nxC�[t. “�!�\8~”, P�?�\�|arTNH��. LP|P#\o+7 uCzG)Q Z'N`'��[H�E\8~�\Q kiÆ�X�mq [78], PEl'!�.�r\ k�
�8'�� [1,51,52].�x 4J�k#�|"�}>N|\ �\�#℄r\��%g�'N|�Q �z1|?�PEu���F4h�j*�~+9�'yw�?W�#
:�7wV��;V�u}��?,�"G��gz�(I�U\�C}>w J��ky[r\wZCG�.
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