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AHHOTALMS

Jlunnomuas paboma, 62 cmpanuysl, 25 pucynkos, I mabauya, 3 npunodxicenus,
14 ucmounuxog

Kniouesvie cnosa: DRONE, SWARM, PYTHON, DJANGO, I'PVYIIIIbI
MOBUJIbHBIX OFBEKTOB, YITPABJIEHUE B TYPEYJIEHTHOM CPEJIE, UML,
UAV

Obvexm uccnedosanus — yNpaBieHUE TpyNnnaMyd aBTOHOMHBIX MOOWMIIBHBIX
YCTPOMCTB B YCIOBUSX TYpOYJIEHTHOU CpeJibl, BKIIIOUasi KOOPAUHAIIUIO PA3HOPOIHBIX
00BEKTOB, aJanTallil0 K JUHAMHUYECKUM H3MEHEHUSM M MUHHMU3AIUIO BIUSHUS
HEONPEIEIIEHHOCTEN.

Ilpeomem uccnedosanus — METOJIbI, AITOPUTMBI U IPOTPAMMHBIE PEIICHUS IS
MOJICIUPOBAHUs KU3HEHHOTO IMKJIAa TPyNI AaBTOHOMHBIX  YCTPOWCTB, HUX
B3aMMOJICUCTBUSL B YCJIOBUSIX BHEHIHUX BO3MYILIEHHM, a TakXe ONTUMU3ALNU
pacnpeneneHus 3a/1a4 U pecypcoB.

Llenv uccnedosanus — pa3padOTKa KOMIUIEKCHON TEXHOJIOTMM YIIpaBICHUS
IpyIIaMud aBTOHOMHBIX MOOWJIBHBIX YCTPOWCTB, OOECIeUMBAIONIEH yCTOMUYUBOCTD,
aganTUBHOCTh M 3(G(EKTUBHOCTH BBHIMIOJTHEHUS 3a7ad B JAUHAMHUUYECKON cCpeie C
HEMOoJIHOM nH(pOopMalreil 1 TPOTUBOICHUCTBUEM.

Memoowvl ucciredosanus — a) TEOPETUYECKHE: aHAIN3 HAyYHOW JIUTEpaTyphl B
o0JlacTl aJanTUBHOTO YIPABICHHS, MYJIbTUATEHTHBIX CHUCTEM, HMHUTALIMOHHOTO
MOJICTUPOBAHUS U aJITOPUTMOB ONTUMU3AIMU; (OpPMATU3ALMS MOJIETIEN JKU3HEHHOTO
[MKJIa TPYMINbl, CIEH ONepaluii U HETaTUBHBIX BO3JACUCTBUIN; 0) MpaKTUUYECKHE:
IPOEKTUPOBAHUE APXUTEKTYpbl BeO-tuiargopmbl Ha 0Oaze Django u  Python;
peanuzaiusi  aIrOPUTMOB  LIEHTPAJIM30BAHHOTO,  JELIEHTPAIM30BAHHOTO U
MYJIbTUAr€HTHOI'O yIPABJICHUS, TECTUPOBAHUE CUCTEMbI Ha MPUKJIAIHBIX 3a/Jadax C
ucnoias3oBanueM HHCTpyMeHToB OpenCV u loT-nporokonios (HTTP).

Ilonyuennvie pezyromamul — pa3padOTaHbl OPUTHHAIBHBIE MOJIETU YIIPABIEHUS
IpyIIaMu yCTPOUCTB, MHTETPUPYIONIUE METOJbI MPOTHO3UPOBAHUS, aJaNTaluud U
pacrpene€HHOTO MPUHATUS PEIIeHHHd W CcOo3AaH MPOTPAMMHBIM  KOMILIEKC,
MOJACP>KUBAIOINN  THOpUIHBIE CLEHApUM  YyhpaBieHUs (LEHTPaJIU30BaHHBIN,
JEUEHTPATU30BaHHbIN, MYJIbTHATEHTHBIM) W O0ECMEeUYUBAIOIIUNA JTUHAMUYECKYIO
KOPPEKTUPOBKY MapIIPYTOB B YCIOBUAX MTOMEX.

Obnacmos  803MONCHO20 NPAKMUYECKO20 NPUMEHeHUs. — WMHUTAIUOHHOE
MOJIETUPOBaHUE B cpepe JIOTUCTUKHU U TPAHCIIOPTa, CacaTEIbHbIX ONepaluii, YMHBIX
TOPOACKUX UHPPACTPYKTYpaX, BOCHHBIX OMEPAIUAX U CETBCKOM XO3SIICTBE.



AHATALBIS

Lvinnomuail npaya, 62 cmaponxi, 25 manouxkay, 1 mabaiya, 3 oadamka, 14
KpbIHIY

Kniouasvisi cnosvi: DRONE, SWARM, PYTHON, DJANGO, I'PVIIbI
MABUIBHBIX AB'EKTAY, KIPABAHHE V TYPBVJIEHTHAU ACSPOJIJI3I,
UML, UAV

Ab6’exm Oacnedasanns — KipaBaHHE IpyliaMl ayTaHOMHBIX MaOUTbHBIX MPBLIAL
Ba YMoBax TypOyJIeHTHall acApoia3s, YKIIOYalOubl KaapJbIHALBII0 pa3HACTAMHBIX
ab'exkTay, ajanTanbll0 Ja JAbIHAMIYHBIM 3MEHaM 1 MIHIMI3aUbll0  YIUIBIBY
HSBBI3HAYAHACIIAY.

Ilpaomem oacnedasannsi — METaJlbl, alTapbITMbl 1 IparpaMHbId pPalIdHHI s
MaJIPJIsBaHHS KBIIIEBAra IbIKJIA TPy ayTaHOMHBIX MPbUIaJ, 1X y3aeMaJ3esHHS Ba
¥MOBax 3HEMIHIX a0yp3HHSAY, a Takcama anThIMi3allbll pa3MepKaBaHHS 3adad 1
pacypcay.

Mbma oacnedasannsi — pacnpanoyka KOMIUIEKCHAM THXHAJOrll KipaBaHHS
rpynami ayTaHOMHBIX MaOUIBHBIX MpbLIAJ, sKas 3a0scrneyBae YCTOWIIIBACII,
ajganThlyHAaclb 1 S(EKThIYHACIh BBbIKAHAHHS 3a7a4 y JIbIHAMIYHAM acspojia3i 3
HAMOYHaW 1H(papMalbIsi 1 MPOIII3ETHHEM.

Memaowvl oacnedasannsa — a) TIAPITHIYHBISL: aHAJI3 HAaBYKOBail JiTapaTypsl ¥
rajiHe ajanThlyHara KipaBaHHs, MYJbTHAareHTHBIX  CICTOM, IMiTallbliiHara
MaJI3JIsIBaHHS 1 anrapblTMay anThIMi3allbli; papmanizaibis MaadIsy KbIIEBara IbIKa
IPYIIbI, CLIPH amepanpblil 1 HEraThIYHBIX y3/3€SIHHSY; 0) MPaKTHIYHBISA: MPacKTaBaHHE
apxXiTAKTypsl B30-miatdopmbel Ha 6aze Django 1 Python; poamizaunpis anrapeitmay
IPHTpaIi3aBaHara, JAIPHTpalli3aBaHail 1 MyJIbTHUAr€HTHOTO KIpAaBaHHS; TACTABaHHE
CICTAMBI Ha MPBIKJIATHBIX 3aja4ax 3 BhIkapbicTaHHEM 1HCTpyMeHTay OpenCV 1 [oT-
npatakonay (HTTP).

Ampwimanvla bIHIKI — pacipallaBaHbl apbIT1HATBHBIA MAJ3J11 KipaBaHHS TpynaMi
MpBUIAJl, IHTATPABAIBHBISI METaJbl IparHazaBaHHS, ajanTalbli 1 pa3MepKaBaHara
NOPBIHALLS paldHHSAY 1 CTBOpaHbl MparpamMHbl KOMIUIEKC, SIKI MHaATpbIMIIIBae
riOpbIIHBIL  CIPHApHl  KipaBaHHS  (LPHTpali3aBaHbl,  JAIPHTpalli3aBaHai,
MYJIbTHAr€HTHBIN) 1 sIKi 3a0scredBae JbIHAMIYHYIO Kap3KIIPOYKy Mapuipytay Ba
YMOBAaX MEPAIIKOLI.

Bobnacyb mazuvimaea npaxmueiunaza npbiMsaHenHs — IMITallbIHAE MAI3JIsIBaHHE
¥ cepbl naricThIKi 1 TpaHCMAPTY, BbIpaTaBalbHBIX allepallbli, pa3yMHBIX rapajckix
1H(pacTpyKTypax, BACHHBIX anepanpblsix 1 CelbCKail racnaaapiibl.



ANNOTATION

Diploma work, 62 pages, 25 figures, I table, 3 appendixes, 14 references

Keywords: DRONE, SWARM, PYTHON, DJANGO, GROUPS OF MOBILE
OBJECTS, MANAGEMENT IN A TURBULENT ENVIRONMENT, UML, UAV

The object of the research — managing groups of autonomous mobile devices in
a turbulent environment, including coordinating heterogeneous objects, adapting to
dynamic changes, and minimizing the impact of uncertainties.

The subject of the research — methods, algorithms and software solutions for
modeling the life cycle of groups of autonomous devices, their interaction in conditions
of external disturbances, as well as optimizing the allocation of tasks and resources.

The aim of the research — development of an integrated technology for managing
groups of autonomous mobile devices, ensuring stability, adaptability and efficiency
of tasks in a dynamic environment with incomplete information and counteraction.

Research methods — a) theoretical: analysis of scientific literature in the field of
adaptive management, multi-agent systems, simulation modeling and optimization
algorithms; formalization of group lifecycle models, scenes of operations and negative
impacts; b) practical: designing the architecture of a web platform based on Django
and Python; implementation of algorithms for centralized, decentralized and multi-
agent management; testing the system on application tasks using OpenCV tools and
[oT protocols (HTTP).

The results of the work — original device group management models have been
developed that integrate forecasting, adaptation, and distributed decision-making
methods, and a software package has been created that supports hybrid control
scenarios (centralized, decentralized, and multi-agent) and provides dynamic route
correction in interference conditions.

Recommendations on the usage — simulation modeling in the field of logistics
and transport, rescue operations, smart urban infrastructures, military operations and
agriculture.



