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AHHOTALIMS

Hunnomnas paboma, 35 cmpanuy, 4 mabauywl, T UCMOYHUKOS.

Knrouesvrie cnosa. OIITOBOJIOKOHHBIE CETH, PEI'EHEPATOPHI
CUTHAJIA, KPATYAUIIME ITYTU, HEIIEPECEKAIOIIIMECS MAPHIPYTHI,
KOMBHMHATOPHA I OIITUMUM3ALIMS, OTKA3OYCTONYUBOCTb, C++.

Obvekm uccredoanus Aeisemcss TPOLECC MapUIPyTH3aUUU U Pa3MelIeHUs
PETeHEPaTOPOB B ONMTOBOJIOKOHHBIX CETAX C YUETOM TpeOOBaHUI K KaueCTBY CUTHAJIA
U OTKa30yCTOWYUBOCTH.

IIpeomemom uccredosanus a6110mMcss METOIBI U aJITOPUTMBI TIOMCKA Ha Tpadax,
a TaKXKe IBPUCTHYCCKHIE AITOPUTMBI TIOUCKA JIOKAJILHBIX ONTHMYMOB.

L]envro pabomul aeniaemcs pazpaboTka U aHaIu3 YPPEKTUBHBIX ANTOPUTMOB JIJIS
HAXOXKJEHUS KpaTYalIuX MyTeH ¢ MUHUMAJIBHBIM KOJIMYECTBOM PEreHEpaToOpoB, a
TaK)Ke€ TMap HemepeceKaromuxcss MyTel g oOecredeHus: OTKa30yCTONYMBOCTU
ONTUYECKUX CETEM.

Memoodamu ucciedosarus a61a0mcs anTOPUTMbI ITOMCKa Ha Tpadax.

Ilonyuenuvie pesyromamol U ux HOBU3HA. TIPOAHATM3UPOBAHBI CYIIECTBYIOITUE
MOIXO/IBI K PEIICHHUIO 33/1a4X ONITUMAIIBHOTO Pa3MeIeHUs PEeTeHePaTOPOB, BHISIBICHBI
WX MPEUMYIIECTBA U HEAOCTATKH, ONPEACIICHbI KIIIOUEBbIe KpuTepun d(PpPEKTUBHOCTH
pa3pabaThiBaeMbIX aIrOpPUTMOB. [IpenokeHbl W peal30BaHbl MSITh PA3THMUYHBIX
MeToa0B. Kaxaplii U3 METOJ0B aJanTUPOBaH I yuyé€Ta (PU3MYECKHX OrpaHHUYECHUN
ONTUYECKOTO CHUTHajla ¥ HEOOXOJWMOCTH pEreHepalud TpH  MPEBHIITICHUN
MaKCHUMAaJIbHO JOITYCTUMOTO PACCTOSIHHSI TIEpEIayvH.

Jlocmosepnocme  mamepuanog u - pe3yibmamos  OUNJIOMHOU  pAOOmbL.
WCIIOJIb30BAaHHBIC MaTepuajabl W PE3yJbTaThl JUIJIOMHOW pPabOTHI  SBISIIOTCS
JIOCTOBEpHBIMHU. PaboTa BBITIOJIHEHA CAMOCTOSTEIIBHO.

Obaacmuio B03MOINCHO20 NPaKmMu4ecKoco NpUMEHEeHUs  ABAAEeMmCsl
MIPOCKTUPOBAHUE U ONTUMU3ANMS BBICOKOHAEKHBIX OMTOBOJOKOHHBIX CETEH IS

TCJIICKOMMYHHUKAIITHMOHHBIX KOMHaHHﬁ, LHCHTPOB O6pa6OTKI/I JaHHBIX H KpHTH‘IGCKOﬁ

UHPPACTPYKTYPBHI.



AHATALBIS

Hvinnomnas npaya, 35 cmaponax, 4 mabaiysi, 1 Kpwiniy.

Knrouasvisi  cnosvi. OIITABAJIAKHOBBISI CETKI, POI'EHEPATAPHI
CITHAJIY, KAPOTKIA NUIAXY, HEIIEPECEKAIOIIWECA MAPIIPYTHI,
KAMBIHATOPHBISI ATITBIMIBAIIBII, ATIMOBAYCTOMIIIBACIID, C++.

Ab'ekmam Oacnedasanns 3'synsgeyya TipabieMa BBI3HAUAHHS  HasyHACIl
aTpy4BaHHA ¥ HE JaBEpaHaM HAOOPBI JaI3€HBIX ISl TPIHIPOYKI MaI3JISTy MalllbIHHAra
HaBYYaHHSI.

Ilpaomemam oacnedasanns 3'synaoyya npaudC MapIIpyThI3allbll 1 pa3MALITYIHHS
pareHeparapay ¥ onTaBaJlakHOBBIX CETKaX 3 yiIiKaM maTpabaBaHHAY Ja AKaCIll CITHATY
1 aIMOBAYCTOMIIBACIII.

Mbmaii oacneosanns 3'siynseyya MeTaabl 1 anrapbITMbl MOIIYKY Ha rpadax, a
Takcama 3YPBICTBIYHBIS aJTapbITMBI MTONIYKY JaKaJbHbIX ONTHIMyMay.

Memaoami dacneoasanms 3'syisioyya anrapbITMBI MOIIYKY Ha rpadax.

Ampoimansiss eviniki 1 Ix Haslzna. TpaaHaizaBaHbl 1CHYIOUBIS MaJBIXObI J1a
BBIPAIIPHHA 3a/aubl anThIMallbHAara pPa3MSIIYdHHS pOIreHeparapay, BBISYIEHBI 1X
nepaBari 1 HEJAAaxombl, BbI3HAYAHbl KJIOYABbIA  KPBITAPBIL  A()EKThIYHACLI
pacripaiioyBaHbix anrapeitmay. [IpamanaBansl 1 paii3aBaHbl M1k PO3HBIX METaay.
Koxubl 3 metagay amantaBaHbl Jiig Yiiky ¢i314HBIX aOMeXaBaHHSY anThlYHAra
CiIrHAJly 1 HeaOXoJHAacll piareHepainbll Mpbl  MEPABBIIAHHI  MaKCIMalbHa
JanyirdaibHara ajjeriaaciii nepamaadsl.

Jlacmasepnacyv mamapwvisanay i blHIKA)y ObINIOMHAU Npaybl. BHIKAPHICTAHBISA
MaT3PBISIIBI 1 BBIHIKI JBITUIOMHAN Mpatibl 3'ayJsroliia aakiaaaaeimi. [Ipama BeikanaHa
CaMacTOMHa.

Bobnacyvio macuvimaca npakmulunaea HNpuIMAHEHHA 3'yaseyya 3'aynsernia
MPAcKTaBaHHE 1 AalThIMi3albld BBHICOKAHAI3CHHBIX OMNTABAJAKHOBBIX CETAK IS

TANICKaMyHIKAIBIAHBIX KaMMaHii, [PHTpAY amnpamoyki Aaa3eHbIX 1 KpPBIThIYHAN

1HQPACTPYKTYPHI.



ANNOTATION
Diploma work, 35 pages, 4 tables, 7 sources.

Keywords: FIBER-OPTIC NETWORKS, SIGNAL REGENERATORS,
SHORTEST PATHS, DISJOINT ROUTES, COMBINATORIAL OPTIMIZATION,
FAULT TOLERANCE, C++.

The object of the research is the process of routing and placing regenerators in
fiber-optic networks, taking into account the requirements for signal quality and fault
tolerance.

The subject of the research is graph search methods and algorithms, as well as
heuristic algorithms for finding local optima.

The purpose of the research is to develop and analyze effective algorithms for
finding shortest paths with a minimum number of regenerators, as well as pairs of
disjoint paths to ensure fault tolerance of optical networks.

Methods of research are graph search algorithms.

The results of the work and their novelty: the existing approaches to solving the
problem of optimal placement of regenerators are analyzed, their advantages and
disadvantages are identified, and key criteria for the effectiveness of the algorithms
being developed are determined. Five different methods have been proposed and
implemented. Each of the methods is adapted to take into account the physical
limitations of the optical signal and the need for regeneration when exceeding the
maximum allowable transmission distance.

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: design and optimization of highly reliable fiber-
optic networks for telecommunications companies, data centers, and critical

infrastructure.



