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 (interagency operational art)1,
, -

, .
.

, - -
 (centrally controlled integrated civil-military campaign).

,
 20 .

.

,  20 .

 21 
, - ,

. ,  «
» , -

 « »,
. , -

, -
-

.
1 Kelly, Justin, Brigadier Australian Army (Ret.) and Michael J. Brennan. “The Leavenworth Heresy and the Perver-
sion of Operational Art,” Joint Force Quarterly (JFQ), Issue 56, First Quarter 2010, pp. 109-116. 12 January 2011. 
<http://www.ndu.edu/press/lib/images/jfq-56/18.pdf>; 
Schnaubelt, Christopher M. “Complex Operations and Interagency Operational Art,” PRISM, Vol. 1, No. 1, December 
2009, pp. 37-50. 12 January 2011. <http://www.ndu.edu/press/lib/images/prism1-1/5_Prism_37-50_Schnaubelt.pdf>. 
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, , -

1 Berlin, Isaiah, et al. “The Hedgehog and the Fox,” in The Proper Study of Mankind: An Anthology of Essays by 
Isaiah Berlin, (1997) New York: Farrar, Straus and Giroux, 2000, p. 436. 
2 Ignatieff, Michael. Isaiah Berlin: A Life. New York: Henry Holt & Co., 1999, p. 173.  
3 Archilochus fragment 201 in Martin Litchfield West (ed.) Iambi et Elegi Graeci ante Alexandrum Gantati. 2 vols., 
Vol. 1, 2nd revised ed. Oxford: Oxford University Press, 1989-92.  
4 Ignatieff, Isaiah Berlin, p. 173.  
5 Berlin, The Hedgehog and the Fox, p. 436. 
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 (John Hughes) : «

. <...>  (
, ) :

, , -
, , -

, .
,

.

, , ,
»1.

,
, , – -

 – , -
1 Hughes, John. The Philosophy of Science. London: Longhand, 1990, p. 11. 
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, , .,
.

 (Louis de Broglie), -
1 Richardson Kurt A. “Managing Complex Organizations: Complexity Thinking and the Science and Art of Manage-
ment,” Emergence: Complexity & Organization, Vol. 10, No. 2, 2008, pp. 13-26. 12 January 2011.  
http://kurtrichardson.com/Publications/ManCompOrgs.pdf .  



15

:  21 

: « , -
, ,

, -
, , ,

, ?»1

, ,
, .

,
, ,  «

( ), , -
, . ,

, ,
 “ ” ,

»2. , , ,
, -

. ,
,

: ,
, .

 – , -
, , ,

- .
, , .

 « » -
, . ,

, , -
. ,

,
- , -

.  –  
 (perspectives), , ,

 (Pesi Rustom Masani), «
»3.

1 : Cory, Daniel. “The transition from naïve to critical realism,” The Journal of Philosophy, Vol. 39, 
No 10, pp. 261-268. 12 January 2011. http://www.jstor.org/pss/2017517. 
2 Fetzer, James H. and Robert. F. Almeder. Glossary of Epistemology/Philosophy of Science. New York: Pergamon 
Press, 1993.   
3 Masani, Pesi Rustom. «Three modern enemies of science: materialism, existentialism, constructivism,» Kybernetes,
Vol. 30, No. 3, 2001, pp. 278-294.  
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. ,
 (> 1033 .), , , ,

.
1 Richardson, Kurt A. “The Hegemony of the Physical Sciences – An Exploration in Complexity Thinking,” Futures, Vol. 
37, Issue 7,2005, pp. 615-653, p. 617. 12 January 2011. http://kurtrichardson.com/Publications/Living_chapter.pdf.
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.  (Kurt Richardson) -
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,

. -
, , -

,  ( ) -
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. , ,

,
, .

1 Richardson, The Hegemony of the Physical Sciences, p. 631-632. 
2 Cilliers, Paul. “Boundaries, hierarchies and networks in complex systems,” International Journal of Innovation 
Management, Vol. 5, No. 2, 2001, p. 135-147, p. 142.  
3 Richardson, The Hegemony of the Physical Sciences. 
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(Richard Shweder) -
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, 1.

. 1
-

/

1 Shweder, Richard A. “A Polytheistic, Conception of the sciences and the virtues of deep variety,” in Damasio, A. R. 
A. Harrington, J. Kagan, B.S. McEewn, H. Moss, R. Shaikh (eds.), “Unity of Knowledge: The Convergence of Natural 
and Human Sciences,” Annals of the New York Academy of Sciences, Vol. 935, 2001, pp. 217-232. 12 January 2011.  
http://www.sci-hum.pwias.ubc.ca/media/pdf/Shweder_prep.mat.II.pdf. 
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,  (incompressibility)

: « ,  ( -
)  (representation) , ,
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 ( ), , ,

»3. -
,
.

,
1 Cilliers, Paul. Complexity and Postmodernism – Understanding Complex Systems. London: Routledge, 1998. pp. 4-5. 
2 Richardson, The Hegemony of the Physical Sciences, pp. 640-641. 
3 Cilliers, Paul. “Knowing complex systems,” in Richardson Kurt A. (ed.), Managing Organizational Complexity: 
Philosophy, Theory, and Application. Greenwich, CT: Information Age Publishing, 2005. p. 13.12 January 2011. 
http://www.wkdialogue.ch/fileadmin/original_presentations/wkd_20060915_cilliers_knowing_complex_systems.pdf. 



20

-
. ,

. -
.

, .
,

.
, -
, .

, -
, , -

1. ,
, -

,
. ,

, . -
2,

, ,  ( )
, ,

.
:  – ,

.
, -

,  « » -
3.

3.

. -
, -

,
. , ,

1 Richardson, Managing Complex Organizations, pp. 16-17  
2 , , Weinberg, Gerald M. An Introduction to General Systems Thinking (silver anniversary ed.). 
New York: Dorset House Publishing, 2001.  
3 Richardson, Managing Complex Organizations, p. 17. 
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cians)  (critical pluralists)1.
, -
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3.1
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, , -

. , , -
. ,

, , ,
,

. ,
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. ,

, .

1 Richardson, Managing Complex Organizations, pp. 18-21 
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 « - » (bottom-up agent based modeling)1,

-
. -

,
. -

 « »2:
 1: ,

, , -
 (complicated) .

 2: -
.

:
, , , ,

.
, ,  «

 ( )
»3, . -

,
.

1 Uhrmacher, Adelinde M., Danny Weyns and Pieter Mosterman J. (eds.) Multi-Agent Systems. Simulation and Ap-
plications (Computational Analysis, Synthesis, and Design of Dynamic Models Series). Boca Raton London New 
York: Taylor & Francis Group, CRC Press Inc, 2009. 12 January 2011.  
<http://www.crcnetbase.com/doi/abs/10.1201/9781420070248.fmatt>; 
Ferber, J., O. Gutknecht, F. Michel. “From Agents To Organizations: An Organizational View of Multi- Agent Sys-
tems,” in Paolo Giorgini et al. (eds.) Agent-Oriented Software Engineering IV, AOSE 2003, LNCS 2935, Springer, pp. 
214-230, 2004. 12 January 2011. <http://www.lirmm.fr/~ferber/publications/papers/AOSE03_FerbGutMich.pdf>; 
Bernon, C., M.-P. Gleizes, S. Peyruqueou, G. Picard. “ADELFE, a Methodology for Adaptive Multi-Agent Systems 
Engineering,’ in Petta, Paolo, Robert Tolksdorf and Franco Zambonelli (eds.) 3rd International Workshop on 
“Engineering Societies in the Agents World III” (ESAW 2002), LNCS 2577, Springer pp. 156-169, 2003. 12 January 
2011. <http://www.agent.ai/doc/upload/200307/bern02_1.pdf>; 
Bresciani, P., A. Perini, P. Giorgini, F. Giunchiglia, J. Mylopoulos. “A knowledge level software engineering method-
ology for agent oriented programming,” in 5th International Conference on Autonomous Agents, ACM Press, pp. 
648-655, 2001; 
Jennings, N. “On Agent-Based Software Engineering,” Artificial Intelligence, Vol. 117, No 2, 2000, pp. 277-296; 
Kolp, M., P. Giorgini, J. Mylopoulos. “A goal-based organizational perspective on multi-agent architectures,” In 
Intelligent Agents VIII: Agent Theories, Architectures, and Languages, LNAI 2333, Springer, 2002, pp. 128-140; 
Sycara, K. P. “Multi-agent Systems,” AI Magazine, Vol. 19, No. 2, 1998, pp. 79-92; 
Zambonelli, Franco, Nicholas R. Jennings and Michael Wooldridge. “Developing Multi-agent Systems: The Gaia 
Methodology,” ACM Transactions on Software Engineering and Methodology, Vol. 12, No 3, 2003, pp. 317-370. 12 
January 2011. http://www.dia.fi.upm.es/~phernan/AgentesInteligentes/referencias/zambonelli03.pdf.  
2 Horgan, John. “From complexity to perplexity,” Scientific American, Vol. 272, No. 6, June 1995, pp. 74-79. 12 Janu-
ary 2011. http://econ2.econ.iastate.edu/tesfatsi/hogan.complexperplex.htm.  
3 ., , Oreskes, Naomi, Kristin Shrader-Frechette and Kenneth Belitz. “Verification, validation, and con-
firmation of numerical models in the earth sciences,” Science, New Series, Vol. 263, No. 5147, February 4, 1994, pp. 
641-646. 12 January 2011. http://links.jstor.org/sici?sici=0036-8075%2819940204%293%3A263%3A5147%3C641%
3AVVACON%3E2.0.CO%3B2-O .  
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.
 (Colin Turbayne), « -

, , -
»3.

« », ,  (Ian Stewart)
 (Jack Cohen), « »4, , , -

.

- -
,  « »

1 ., , Lissack, Michael R. “Mind your metaphors: Lessons from complexity science,” Long Range Plan-
ning, Vol. 30, No. 2, April 1997, pp. 294-298.  
Lissack, Michael R. “Complexity: The science, its vocabulary, and its relation to organizations,” Emergence, Vol. 1, 
Issue 1, March 1999, p. 110-126. 12 January 2011. http://www.wu.ac.at/am/Download/ae/Issue_1-1.pdf.  
2 ., , McKelvey, Bill. “What is complexity science? It is really order-creation science,” Emergence, 1532-
7000, Vol. 3, Issue 1, 2001, pp. 137-57. 12 January 2011.  
http://www.econ.tuwien.ac.at/hanappi/E_CO/Vol_3_1/Emergence_3-1.pdf.  
3 : Jones, Roger S. Physics as metaphor. Minneapolis: University of Minnesota Press, 1982, pp. 3-4.  
4 Stewart, Ian and Jack Cohen. Figments of Reality. The Evolution of the Curious Mind. Cambridge: Cambridge Uni-
versity Press, 1997, p. 37. 12 January 2011. http://www.ebookslab.info/2007/03/28/figments-of-reality-the-evolution-
of-the-curious-mind.html. 
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3.3

 – ,
« » , -

, -
, – -

, . ,
,

 « » ( ), -
, 4. ,

.
, ,

,

1 Bradie, Michael. “Science and metaphor,” Biology and Philosophy, Vol. 14, 1999. pp. 159-166, p. 160  
2 : Jones, Physics as Metaphor, p. 5.  
3 Constandache, G. G. “Models of reality and reality of models,” Kybernetes, Vol. 29, No. 9/10, 2000, pp. 1069-1077, 
p. 1070. 
4 Richardson, Managing Complex Organizations, pp. 20-21.  
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»1.
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» (fudge factors), « » -
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 ( ).

4.

4.1

-
, , 3.

-

4.
, , , . ,

,
, -

, , , .

1 Cilliers, Complexity and Postmodernism: Understanding Complex Systems, p. 4. 
.

2 « » – , . -
, .  « »

, . « » ,
, . . 

3 Flood, Robert L. and Michael Jackson C. Creative Problem Solving: Total Systems Intervention, New York: John J. 
Wiley & Sons, 1991. 
4 Watson, Heather and Trevor Wood-Harper. “Methodology as Metaphor: the Practical Basis for Multiview Method-
ology (a Reply to M. C. Jackson),” Information Systems Journal, Vol. 5, No. 1, 1995, pp. 225-231.   
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,

(complexity-based epistemology),
 « »  « ».  (Gerald Midg-

ley) , -
1, , ,

2. ,
 (complexity-based analysis) -
 ( 3) , -

, , ,
 « » . ,

, ,
.

?
?

,
.

4.2

-
. -

, 4. ,

, -  (Jean-Francois Lyotard) -
 « »  « -

»5, , -
, -

, , , .

1 Midgley, Gerald. “Pluralism and the Legitimation of Systems Science,” Systems Practice, Vol. 5, No. 2, 1992b,       
pp. 147-172. 
2 Richardson Kurt A., Graham Mathieson and Paul Cilliers. “The Theory and Practice of Complexity Science: Episte-
mological Considerations for Military Operational Analysis,” SysteMexico, Vol. 1, No, 1, 2000, pp. 25-66., p. 17  
12 January 2011. <http://kurtrichardson.com/Publications/milcomplexity.pdf>.  
3 Flood, Robert L. “Six Scenarios for the Future of Systems “Problem Solving,” Systems Practice, Vol. 2, No. 1, 1989, 
pp. 75-99. 
4 Taket, Ann and Leroy White. “After OR: An Agenda for Postmodernism and Poststructuralism in OR,” Journal of 
the Operational Research Society, Vol. 44, No. 9, 1993, pp. 867-881. 12 January 2011.  
<http://www.jstor.org/stable/2584180>.  
5 Lyotard, Jean-Francois. The Postmodern Condition: A Report on Knowledge. Trans. Geoffrey Bennington and 
Brian Massumi, Minneapolis: University of Minnesota Press, 1984, p. xxiv. 
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.
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,  « ». -
-

, , .
.

, ,
,  – .

, -
,  (unanalysable).

, , -
.

, -
, . ,

1 Fuenmayor, Ramsés L. “Critical and Interpretive Systems Thinking, I. What is Critique?” Systemic Practice and 
Action Research, Vol. 3, No. 6, December 1990. pp. 525-544.  
2 ., , Newell, Allen. Unified Theories of Cognition. Cambridge, MA: Harvard University Press, 1990, Ch. 4. 
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.  « »2, -
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« », , -

 « » -
.

, , -
,  « » -

. , -
, ,

, . ,  « »
, -

. , -
3.

1 Richardson et al, The Theory and Practice of Complexity Science, p. 19.  
2 Gadamer, Hans-Georg. Philosophical Hermeneutics. Trans. David E. Linge. Berkeley: University of California Press, 
1976, p. xiv.  
3 Gadamer, Hans-Georg. Wahrheit und Methode: Grundzüge einer philosophischen Hermeneutik. Tubingen: J. C. B. 
Mohr, 1960, pp. 274-275. Richardson et al, The Theory and Practice of Complexity Science. 
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5.1
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-

.
, , -

.

. -

1 Maturana, Humberto R. “Reality: The Search for Objectivity or the Quest for a Compelling Argument,” The Irish 
Journal of Psychology, Vol. 9, No. 1, 1988, pp. 25-82.  12 January 2011. http://www.enolagaia.com/M88Reality.html.  
2 . / . . . . . . . – .: -

, 2007.  
3 Habermas, Jurgen. On Pragmatics of Communication. Edited by Maeve Cooke, Cambridge, MA: MIT Press, 1998, p. 387. 
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1 Richardson, The Hegemony of the Physical Sciences, p. 646. 
2 Price, Huw. “Metaphysical pluralism,” The Journal of Philosophy, Vol. 89. No. 08, 1992, pp. 387-409, p. 389. 12 
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3 Nixon, The Memoirs of Richard Nixon, p. 514. 
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2 Zumwalt, On Watch, p. 442.  
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, , . Miller, James Grier. Living Systems.
Denver, CO: University Press of Colorado, 1995. pp. xvi-xvii.  
2 Smith, Effects-Based Operations, p. xv.  
3  «nature»  «nurture».
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