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Junnomuass pabora comepxkut 103 ctpanunel, 6 pucynkoB, 1 tabGmuiy,

24 victouHuKa, 2 MPUI0KCHUS.

Kitouessie cnoa: CJIOKHASA AJATITUBHAS CUCTEMA (CAC), CUCTEMA
POEBOI'O MHTEJIJIEKTA, AJIATITAIIAA, CAMOOPI'AHU3AILINA,
OMEP/DKEHTHOCTDB, TAKTHUKA, CTPATEI'UA, POEBAS OIITUMU3ALINA,
ATEHT, YACTHUIIA, PO

B numnmomuoli pa®oTe m3ydaeTcs KOHIICTIMS POEBBIX METOIOB ONTHMHU3AIUU B
TEpPMHUHAX OCOOEHHOCTEH CIIOKHOM alanTUBHON cUCTeMBI. {eapto aumioMHOM paboThl
ABJISIETCA W3YyYEHHE YCTPONCTBA M MNPUHUMMNOB (YHKIIMOHUPOBAHUS  CIIOKHOU
aJlanTUBHOM CHUCTEMbI. JIJIs JOCTMIKEHMS IIOCTABJICHHOM I€JIM HMCHOJb30BalIMCh 16

AJIrOPUTMOB pOCBOﬁ OIITUMH3aIIH.
B I[PIHJIOMHOﬁ pa60Te IMOJIYYCHBI CIICAYIOIIHC PC3YJIbTAThI:

1) TlpoBeaen anamu3 14 0COOCHHOCTEH CJIOKHOM aJANTHBHOW CHUCTEMbI, Ha OCHOBE

KOTOPOro ObLIO c(hOpMyIHUPOBAHO K OOOCHOBAHO 5 CJIEACTBUH, 5 BHIBOJIOB U | rHUmoTesa.

2) Co3maH TepBBI Ha JAaHHBII MOMEHT PYCCKOS3BIYHBIA aHAIMTUYECKUH 0030p 16

aJITOPUTMOB POEBOM ONTUMHU3ALINU.

3) IlpoBenen aHanmu3 7 aIrOPUTMOB POCBOW ONTHUMH3AIMKA C TOYKH 3PCHHUS

ocobennocteit CAC.
4) TloctpoeHa matematudeckas Mosienb post kak CAC (CAC kak pos).

5) CdopmynupoBaHbl 1 000CHOBAHBI TOHATHS TAKTHKH W CTPATErHH KaK MEXaHHU3MOB

camoynpasnenuss CAC.

6) Paspaboran maOIOH MOJEIHUPOBAHUS CIOKHBIX MHOTOAr¢HTHBIX —aJalTHBHBIX
cuctem (CMAC).

JluriomMHass paboTa HOCUT TEOpeTHdecKuii xapaktep. Ee pesynbrarel MOryT ObITh
WCIIOJTL30BaHbl TSI MOJCTMPOBAHUS CIIOKHBIX aIallTUBHBIX CHCTEM, a TAaKXKE BKJIIOYCHBI B
CIICIIKYPChI TIO aganTuBHBIM cucteMam. (O030p 16 amropuTMOB pPOEBOM  ONTUMH3AIIN

PEKOMEH/IOBaH K OIMyOIMKOBaHMIO. [lumiioMHast paboTa BBIIOJIHEHA aBTOPOM CaMOCTOSITENTBHO.



Thesis project is presented in the form of an explanatory note of 103 pages, 6

figures, 1 table, 24 sources, 2 applications.

Keywords: COMPLEX  ADAPTIVE SYSTEMS (CAS), SWARM
INTELLIGENCE, ADAPTATION, SELF-ORGANIZATION, EMERGENCE,
TACTICS, STRATEGY, SWARM, AGENT, PARTICLE, SWARM INTELLIGENCE.

This thesis project is a theoretical one. It examines the concept of swarm
optimization methods in terms of complex adaptive systems’ properties. The research
object is to study the structure and operation principles of a complex adaptive system.

To achieve this purpose 16 swarm optimization methods were used.

1) On the grounds of the analysis of 14 features of a complex adaptive system there

were formulated and justified 5 consequence, 5 conclusions and 1 hypothesis.

2) Created for now the first Russian-language analytical review of 16 swarm

optimization algorithms.
3) Analysis of 7 swarm optimization algorithms in terms of CAS features.
4) The mathematical model of a swarm as a SAS (and vice versa) was constructed.

5) The concept of tactics and strategy was formulated and substantiated in terms of CAS

self-government.
6) The pattern of modeling of the complex multi-agent adaptive systems (CMAS) was built.

The results of this work could be used to model complex adaptive systems, and also
could be included in courses on adaptive systems. A review of 16 algorithms swarm

optimization is recommended for publication. Thesis work is done by the author alone.



