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AHHOTALIUSA

Hunnomnas paboma, 65 cmpanuywsi, 2 mabnuyset, 13 urnrocmpayuti, 36 popmyn,
16 ucmounuxa.

Knouesvie cnosa: CUCTEMA JIMHEMHBIX YPABHEHMH, CEHCOP,
CETh, JIYI'OBOM TIIOTOK, TPA®, JYT'A, BEPHIMHA, MATPUIIA
MHOUJEHTHOCTH, BU3YAJIM3ALMA, OIITUMAJIBHOE PEIIEHUE,
CYBOIITUMAJIBHOE PEHIEHUE, MHOXXECTBO.

Obvekm  uccnedoéanus  A6usemcs CETh  PA3IUYHOM  PA3MEPHOCTH U
KoH(urypamum, cuctemMa anreOpandeckKux YpaBHCHHA C COOTBETCTBYIONICH
MaTpuled UHITUIAECHTHOCTHU rpada.

Ilpeomemom uccnedosanus A6110mcsi METOJBI M JITOPUTMBI  TTOCTPOCHUS
pelIeHri 3a1a4M PacIoi0KEHUsI CEHCOPOB ISl OLICHKH MTOTOKOB CETH.

Lenvro pabomul s615emca U3ydyeHUe CYIIECTBYIOIIMX CIIOCOOOB PEIICHUS, UX
CpaBHEHUE, pa3padOTKa U pean3allis aIrOpUTMa MOCTPOCHUS PA3IMYHBIX PEIICHUN.

Memooamu uccreoosanus A61a10mMcs YTEHUE JOKYMEHTAlMM HCIOJIb3YEeMbIX
MPOTrPAaMMHBIX CPEACTB, HM3YYEHHE COOTBETCTBYIOIECH JUTEPATyphl, H3y4CHHUE
METOJIOB PEIICHUS 3a/1a41 PACIIOI0KEHUSI CEHCOPOB JJIsI OLICHKU MOTOKA. .

Ilonyuenuvie pesynomameol u ux HOBU3HA: MPOTPAMMHAs peaNn3alus TeHepalun
CBS3HOTO Tpada M COXpaHEHHWE CTEHEPUPOBAHHBIX JAHHBIX B (Daiis, MporpammHas
peanuzaiusi CyOONTUMAJIBHOTO PEIIEHUs, TO3BOJISAIONIAs TMOJYyYUTh pEIIeHHUE B
CUMBOJIbHOM BHJI€ HAa OCHOBE HWH(OpMAllUU, TOJYYEHHON TMOCIE YCTaHOBKHU
OTPENICICHHOW KOH(UTYpallMM CEHCOPOB, MO3TalHas BU3yaM3alUsl MOJYYEHHBIX
pE3YIbTATOB.

Hocmoeepnocms ~ mamepuanos u  pe3yiomamos  OUNJIOMHOU — pabomul.
WCIIOJB30BaHHBIE MaTepuaabl M Pe3yJbTaThl JUIJIOMHONM pPabOTHl  SIBIISIOTCS
JIOCTOBEpHBIMU. PaboTa BHITIOJIHEHA CAMOCTOSITENIHHO.

Obnacmvio  803MOINCHO20 NPAKMUYECKO20 NPUMEHEHUsl A6IAemcs  3aJlaud
ONTHMM3AIIMA W MOHUTOPHWHTA B Pa3IMYHBIX HMHKCHEPHBIX CHCTEMaxX, aHaJH3

IIOTOKOB B TPAHCIIOPTHBIX CCTAX H JIOTUCTHUKC, 3aJa4 TCOPHUHN Fpa(l)OB.



AHATALBIS

Lvinnomnasn npaya, 65 cmaponxi, 2 maoniyel, 13 intocmpaywui, 36 popmyn, 16
KDbIHIY.

Knouesvie crosa: CICTOMA JIHIMHBIX PAVHAHHSY,  CEHCAP,
CETKA, HAYI'ABBI IIOTOK, TI'PA®, JAYI'A, BEPHIBIHA, MATPBILIA
[HIBIASHTHACIII, BI3YAJIIBAIIbIA, AIITBIMAJIBHAE  PAIIDHHE,
CYBAIITBIMAJIBHAE PAIIISHHE, MHOXBIHAI.

Ab’exm Oacnedasanns 3’saynseyya CeTKa PO3HBIX TMaMmepay 1 KaH(iryparpli, a
TaKcama CicToMa anreOpaidHbIX payHAHHSY 3 allaBeHA MaTPBIIAi 1HIBIAPHTHACIII
rpada.

Illpaomemam Oacneoasannsi 3’synsA0yya METAIbl 1 AIrapbITMbl a0yI0BbI
paIIPHHAY 33a/1aubl Pa3MSIIIIUAHHS CEHCapay IJis alPHKI MaTOKay y CETIIbI.

Mbmaii pabomer 3’synsieyya BHIByUYSHHE ICHYIOUBIX criocabay paridHHA, 1X
napayHaHHE, pacipaloyka 1 paai3albld aarapbITMy MaOyA0Bbl PO3HBIX PALISHHAY.

Memaoami Oacnedasanns 3’aynsaoyya aHall3 JaKyMEHTalbll MparpamMHbIX
CpoJKay, BBIByUSHHE aJllaBe/Hail JTaparyphl, aHaji3 MeTajay palldHHS 3a7adbl
pasMSIIUIHHS CEHcapay Il alPHKI MaTOKYy.

ATpbIMaHbBIg BBIHIKI 1 1X HaBI3HA: MparpamMHasi paajiizailbisi TeHepallbli 3Bsi3Hara
rpada 1 3axaBaHHE 3TCHEpPABaHBIX MAJ3CHBIX Yy Qailn; mparpaMHas paai3aiblsa
cybOanThIMajbHara pammHHA, INTO Aa3Bajisie aTpbIMallb paldHHE ¥ CIMBaIi4HBIM
BHITJIA/I3¢ HA TMajcraBe I1H(apMaipli, aTpbIMaHae TMAaCis YCTalsBaHHS TMAYHaW
KaH(Irypaupli ceHcapay; NacTymnoBas Bi3yali3allbls aTPbIMAHbIX BbIHIKAY .

Hacmaeepnacyb mamapulanay i 6biHIiKA) ObINIOMHAU Npaybl. TAUBSIpIKaela 1X
ayTAOHThIYHACIHO. [Ipalia BpikaHaHa caMacTOMHA.

Bobnacyvio macuvimaca npaxkmviuHaca nNpLIMAHEHHA 3 SAyadeyya  3aaadbl
anTbIMi3albli 1 MaHITOPBIHTY ¥ PO3HBIX 1HXKBIHEPHBIX CICTAMax, aHaji3 MaTokay y

TPAHCIAPTHBIX CETKAX 1 JIATICTHIIBI, 3a7a4bl TIOPHIl rpaday.



ANNOTATION
Diploma work, 65 pages, 2 tables, 13 illustrations, 36 formulas, 16 sources.

Keywords: SYSTEM OF LINEAR EQUATIONS, SENSOR, NETWORK,
ARCS FLOW, GRAPH, ARC, VERTEX, [INCIDENCE MATRIX,
VISUALIZATION, SET, OPTIMAL SOLUTION, SUBOPTIMAL SOLUTION.

The object of the research is a network of varying size and configuration, a
system of algebraic equations with the corresponding incidence matrix of the graph.

The subject of the research is methods and algorithms for detecting poisoned
images and identifying triggers in dataset compositions used to train machine
learning models.

The purpose of the research is learning existing solution methods, comparing
them, developing and implementing an algorithm.

Methods of research are reading the documentation of the software tools used,
studying the relevant literature, studying methods for solving the problem of sensor
placement for flow estimation.

The results of the work and their novelty: software implementation of generating
a connected graph and saving the generated data to a file, software implementation of
a suboptimal solution that allows obtaining a solution in symbolic form based on the
information obtained after installing a certain configuration of sensors, step-by-step
visualization of the obtained results.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the thesis are reliable. The work was done independently.

Recommendations on the usage. The results of the work can be used to solve
optimization and monitoring problems in various engineering systems, flow analysis

in transport networks and logistics, graph theory problems.






