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PEOEPAT

Hunnmomuas pabora 60 crpanui, 19 ncrounnkos, 11 pucyHKoB, 3 TPUIOYKEHUS.

Kimouesnie cjosa: 3AJIAYA OIITUIMAJIBHOI'O PACITIOJIOZKEHIA
CEHCOPOB, PA3PEKEHHBIE HEJIOOIIPEOE/JEHHBIE CUCTEMBI
JINMHENHBIX AJITEBPANYECKNX YPABHEHUN, CYBOIITUMAJIBHBIE
PEHIEHUS, MATPUYHBIIT METOZ, METOJI JEKOMIIO3ULINN, XA-
PAKTEPUCTNYECKUNE BEKTOPHI, IETEPMNHAHTHBIL, OITOPA I'PADA,
KPUTEPUIT OITOPHOCTU, MOJEJIN 1 METO/IBI OLIEHKU I[TOTOKOB
HA HEHABJIIOJAEMOII YACTU CETU

OOGbeKTOM HMCCJIEAOBAHUS SIBJIAIOTCA MOJIEC/IM U METOJbI OICHKH TOTOKOB
B CETSIX, aJITOPUTMbI U TEXHOJOIUU DPEHICHUs Pa3PEsKEHHBIX CHCTEM JIMHEHHBIX
aJiredpanvIecKnxX ypaBHEHNI.

Llenpio padboOTHhI siBjsieTcsl pa3padoTKa 3(PHEKTUBHBIX aJrOPUTMOB U TEXHO-
JIOTUIT JIEKOMITO3UIINK B 3aJladaX MaTeMaTHUIecKOro MOJIEJMPOBAHUS ITPOIECCOB
OIIEHKH ITOTOKOB, peIleHne 3aJlad ONTUMAJILHOTO PaCIOJJIOKEHUST CEHCOPOB JIJId
OIIEHKHU ITOTOKOB B CETHAX.

MeTtogamMu mccJieJOBaAHUS sIBJISIIOTCS METOJIbl Pa3PesKEHHOI0 YHCJICHHOI'O
aHaJIn3a, JIMHeiHol ajreOpbl, ammapaTa Teopun rpadoB, TEOPUHM aJrOPUTMOB,
TEOPUU ITOTOKOB, METO/bl ONITUMU3AINN.

Ob6JiacThi0 IIPUMEHEHUS sIBJISIIOTCS OIEHKA ITIOTOKOB Ha HeHa0JII01aeMbIX
JACTAX peabHbIX OOJIbIINX CeTeil.

B pesynbraTe padoThl n3ydenbl W NpUMEHEHbI MATPUIHBIN METO U METO]
JICKOMITO3UIINH [/ TIOMCKa ONTUMAJBHOTO PEelIeHUd B 3a/a4aX OIEHKU ITOTOKOB
Ha HeHaOJII0/IaeMOil JacTH CeTU. Pe3y/IbTaThl YNC/IEHHBIX BHIYUCIEHNN OIEHKHN 110~
TOKOB Ha HEHAOJIIOAEMbIX JacTIX PeaJTbHbIX ceTell TOKA3a i MPaKTUIeCKYTO TTPH-
MEHUMOCTb MeTO/1a JIEKOMIIO3UIIUN.



PO®EPAT

Hwrmomuas nparma 60 ctaponax, 19 kpoinin, 11 Masionkay, 3 nNpbIKIaJIaHHi.

Kiouasbist  ciosbi:  3AJTAYA  AITTBIMAJBHATA  PAZMSITYSHHSA
CEHCAPAY, PA3PA/IZKAHBIA HEJAA3SHAYAHBIA CICTIMBI JITHIT-
HBIX AJITEBPAIYHBIX PAVHAHHSAY, CYBAIITBIMAJIbHBIS PAITTDHHI,
MATPBIYHBEl METAJ, METAJT TOKAMIIAZIIBI, XAPAKTAPBICTHIU-
HBI1 BEKTAPBI, JISTOPMIHAHTHI, ATIOPA TPA®A, KPBITAPHIN
ATIOPHACTII, MAJISJIT T METAJIBL AITDHKI TTIATOKAY HA HEHABJTIO-
JIAEMAT YACTKI CETKI

Ab’ekTaM gaciaemaBaHHSA 3’ sIVIIAIONIA MaJd/l 1 MeTaJ bl AlPHKI IaTOKay
y CeTKax, aJilfapbITMbl 1 TIXHAJOIIl pallldHHA Pa3pd/XKaHbIX CICTIM JIHEHHbIX
aJIreOpalTHbIX payHaHHsIy.

Mb>Taii mparibl 3'gyideriia  pacrparnoyka (MeKTHIVHBIX aJrapblT™May 1
TIXHAJIOTIH JPKaMIasinbl ¥ 3ajadax MaTIMaTbluHara Ma/dJIgBaHHS IIpalpcay
allPHKI IaToKay, pallldHHe 3a/Jad allTbIMaJbHAra pasMAIIYdHHS CIHcapay s
AlPHKI 11aTOKaY Y ceTKax.

Metagami gaciaegaBaHHS 3'sIyJISOIIA MeTallbl pa3pdKaHara KOJIbKac-
Hara aHaJizy, JiiHeiHall aJreOphI, amapaTa TO0PhI I'paday, TS0l ajrapbIT™May,
TIOPBIl MTATOKaY, MeTa bl allThIMI3allbll.

Bobsaciio nmpbIMsHEeHHS 3'sdysdera alpHKa aToKay Ha HeHa3ipaeMbIX
YacTKaX PaJIbHbIX BSJIKIX CETak.

Y BBIHIKY Mpallbl BRIByYaHBI 1 TPbIMEHEHbI MATPBIYHLI MeTa | 1 MeTa] J3-
KaMITa311bIl JIJ1d TONIYKY allThbIMaJbHara pallldHHd ¥ 3ajadax aJI3HaK] maTokay Ha
HeHasipanail 9acTIbl ceTKi. BbIHIKI JTIKaBbIX BHLIIIIHHSY al[dHKI TATOKAY Ha HEeHa-
31paeMbIX YaCTKaX PIaJIbHbIX ceTaK Iaka3aJl IPaKThIYHYIO JlacTacaBabHACIb Me-
Taly JIKaMIIa3ibli.



ABSTRACT

Thesis 60 pages, 19 sources, 11 drawings, 3 appendices.

Keywords: SENSOR LOCATION PROBLEM, SPARSE
UNDERDETERMINED SYSTEMS OF LINEAR ALGEBRAIC EQUATIONS,
SUBOPTIMAL SOLUTIONS, MATRIX METHOD, DECOMPOSITION
METHOD, CHARACTERISTIC VECTORS, DETERMINANTS, GRAPH
SUPPORT, SUPPORT CRITERION, MODELS AND METHODS OF
ESTIMATION OF FLOWS ON THE UNOBSERVED PART OF THE
NETWORK

The object of research is models and methods for estimating flows
in networks, algorithms and technologies for solving sparse systems of linear
algebraic equations.

The purpose of the work is the development of efficient decomposition
algorithms and technologies in the problems of mathematical modeling of the
processes of flow estimation, solving problems of the optimal location of sensors
for estimating flows in networks.

Research methods are methods of sparse numerical analysis, linear algebra,
graph theory, algorithm theory, flow theory, optimization methods.

Application area is estimates of flows on the unobservable parts of real
large networks.

As a result of the work, the matrix method and the decomposition method
were studied and applied to find the optimal solution in the problems of estimating
flows on the unobserved part of the network. The results of numerical calculations
for estimating flows on unobserved parts of real networks have shown the practical
applicability of the decomposition method.



