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OHJIAMH-CEPBUCBHI, = AT'PETATOP BUJIETOB, API, BEB-
[IJIAT®OPMA, OIITUMM3ALIUA MAPIIPYTOB, 3AJTAUA
KOMMUBOSIKEPA

[lens pabGoTel — paszpaboTaTh OHJIAWH-TIATGOPMY arperaropa OWIETOB C
MOAJACPKKOM TMOCTPOCHUS ONTUMAJIBHBIX MApLIPYyTOB, BKJIKOYAs KOJBLEBBIE, C
YYETOM pPEAIbHBIX OTPAHUYEHHN U TAHHBIX OT CTOPOHHUX TPAHCHOPTHBIX CEPBHUCOB.

OOBEKTOM UCCIEIOBAHMS ABJISIOTCS TIATHOPMBI OPOHUPOBAHUS OUIIETOB, a
TaKKe aIrOPUTMUYECKHUE M  apPXUTEKTYpHbIE TMOAXOJbl K  IOCTPOCHUIO
TPAHCIOPTHBIX MIATHOPM.

B pabGore paccMOTpeHBbl CYIIECTBYIOIIME pEIICHUS B 00JIACTH OHJIAITH-
CEpBUCOB Ui TIOMCKa U OpoHHMpoBaHusA OunetoB. IIpoaHanmu3upoBaHbl uX
ApXUTEKTYPbI, ONIPEACIICHBI OTPAHUYCHUS U HEJIOUYETHI.

WccnenoBanbl KIaCCUYECKUE U DBPUCTUUYECKHUE AJTOPUTMBI MOCTPOCHUS
MapuIpyTOB, BKJIIOUasi METOJ BETBEW M TpaHUIl, aJrOpUTM OJmxkalIero cocena,
TEHETUYECKUN aJIrOPUTM, METOJI MMHUTALUM OTKUTa U 3ajjadya KOMMHUBOSIKEDA.
O6ocHOBaHa HEOOXOAUMOCTh HCHOJB30BAHMS TUOPUAHBIX TMOJIXOJIOB ISt
MOBBIIECHUS MPOU3BOAUTEILHOCTH U aJaNTallii K JTUHAMUYECKH U3MEHSIOIINMCS
JTAHHBIM.

ChopmupoBanbl  (PyHKIIMOHAIBHBIE W TEXHUYECKHE  TpeOOBaHUS,
MPEIIOKEHA apXUTEKTypa TIaT(HOPMBI, BKITIOYAIOIIAs KIMEHTCKYIO U CEPBEPHYIO
yactu. Pa3paboran mporpammubiii API, peann3oBana cepBepHasi JIoTWKa U BeO-
uHTepdeiic. OcyliecTBieHa HACTPOlKa CEPBEPHON YacTU M OINHKCAH Mpolecc e
pa3BepThIBAHUSI.

[Toka3zaHo, 4TO HCTIOIB30BAHUE NPEATIOKEHHOIO MEXaHU3Ma C MOCIEeAYOIEen
Balyaanueil dyepe3 TpaHcnopTHele APl moBeimmaer THOKOCTh UM TOYHOCTH
MOCTPOCHUSI MapUIPYTOB.

Pa3paboTtanHbie MOAXOIBI M MPOTPAMMHBIE PEIICHUS MOTYT OBITh
WCIIOJIB30BaHbI MPU CO3JaHUU COBPEMEHHBIX HU(PPOBBIX TYPUCTUUECKUX CEPBUCOB
U JIOTUCTHYECKUX CHUCTEM, TMPEJHA3HAYEHHBIX MJI1 aBTOMATU3UPOBAHHOTO
MJIAHUPOBAHUS MaPIIPYTOB PA3TUYHOMN CIOKHOCTH.
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OHJIAMH-COPBICBI, ~ AIPOTATAP ~ KBITKOY, API,  BDB-
[JIATOOPMA, ATITBIMIBALIBISI MAPILIPYTAY, 3AJTAYA KOMIBA SIP)KOPA

Mbra paboThl — pacnpainaBallb aHjJalH-TIaTGopMy arparatapa Oineray 3
najTpbIMKail MalyloBbl anThIMAJIbHBIX MapUIpyTay, YKIIOYalOubl KOJIIABbIS, 3
yJIiKaM paaJIbHBIX aOMeXaBaHHSY 1 JaHBIX aJl 1HIIBIX TPAHCTIAPTHBIX COPBICAY.

AG'exkTaM nacnenaBaHHs 3'systonia miaTdhopmMbel OpaHipaBaHHS KBITKOY, a
Takcama aJlrapbITMIYHBIS 1 ApXITAKTYPHBIS AABIXO/IbI /1a a0y I0BbI TPAHCIIAPTHBIX
CapBHCaAY.

VY mparbl pasriieKaHbl ICHYIOUbIS pallldHHI ¥ 00J1aciii OHIaiH-capBicay s
NOIIYKY 1 OpaHipaBaHHs KBITKOY. [IpaaHanizaBaHbl 1X apXITIKTYpPhl, BbI3HAUYaHbI
aOMexaBaHH1 1 HEJITaXOTIbI.

JlacnenaBaHbI KJIACIYHBIS 1 OYPHICTBIYHBIS alITapPBITMbI CTBAPIHS MapIIpyTay,
YKJIIOYAK0Ubl METaJ TallH 1 MeXay, anrapblTM OJikdifliara cycena, T€HEThIYHbI
anrapbITM, MeETaJa IMITalpll aAmajly 1 3ajada KoMiBasbkopa. AJ3HayaHa
HeaOXOJHACI(h  BBIKAPBICTAHHSA TIOPBIIHBIX TAABIXOMAY JUIS  TaBBIIIDHHS
s dekThIVHACII 1 aanTallbli Ja JIbIHaMIYHa 3MCHITIBBIX Ja3CHBIX.

CdapmaBanbl QyHKIBISHATBHBISA 1 TOXHIYHBIS NaTpaOaBaHHI, MpanaHaBaHas
ApXITOKTypa TUIaTQOPMBI, sKas YKIOYae KIICHIIKYI0O 1 COPBEPHYIO YaCTKI.
PacnpanaBansl nparpamusl API, pranizaBanas copBepHast jorika 1 B30-1HTIpGerc.
3pobiieHa Hanaaa capBEepHA YacTKI 1 arlicaHbl MPaIdC € pa3ropTBAHHS.

[TakazaHna, mTO BBIKAPHICTAHHE MparaHaBaHara MEXaHI3My 3 HacTyIHal
BaJIialbIio 1pa3 TpancnapTHbia APl maBeiae rHyTKacIib 1 JaKIa HACIh TA0Y0BBI
MapupyTay.

PacnpanaBanbiss MmagbIXoAbl 1 MparpaMHbis pamidHHI  MOTYLb  OBIIb
BBIKAPBICTaHbI MPbI CTBAPIHHI CYyYaCHBIX TYPBICTBIYHBIX C3pBICAY 1 JAriCTBIYHBIX
CICTAM, MpbI3HAYAHBIX IS ayTamaTbl3aBaHara IJIaHABaHHS MaplIpyTay pO3Haii
CKJIaJaHAacCIIl.
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ONLINE SERVICES, TICKET AGGREGATOR, API, WEB PLATFORM,
ROUTE OPTIMIZATION, TRAVEL SALESMAN PROBLEM

The aim of the work is to develop an online ticket aggregator platform with
support for constructing optimal routes, including ring routes, taking into account
real constraints and data from third-party transport services.

The object of the study is ticket booking platforms, as well as algorithmic and
architectural approaches to building transport platforms.

The thesis considers existing solutions in the field of online services for
searching and booking tickets. Their architectures are analyzed, limitations and
shortcomings are identified.

Classical and heuristic algorithms for constructing routes are studied,
including the branch and bound method, the nearest neighbor algorithm, the genetic
algorithm, the simulated annealing method, and the traveling salesman problem. The
necessity of using hybrid approaches to improve performance and adapt to
dynamically changing data is substantiated.

Functional and technical requirements are formed, the platform architecture
1s proposed, including the client and server parts. A software API is developed,
server logic and a web interface are implemented. The server part is configured and
the process of its deployment is described.

It is shown that the use of the proposed mechanism with subsequent validation
through transport APIs increases the flexibility and accuracy of route construction.

The developed approaches and software solutions can be used in the creation
of modern digital tourism services and logistics systems designed for automated
planning of routes of varying complexity.



