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PED®EPAT

Junnomnas paboma: 60 cmpanuy, 6 pucynxos, 22 ucmounuka, 3 maoauywl, 1

NPUNOdICEeHUe.
BETPOSHEPI'ETUKA, OINTUMH3AIIUA, TEHETHYECKUU AJIFOPUTM,
HEHPOCETD, PASMEIEHUE TVYPBHHH, BU3YVAJIN3ALHA,

WEB-TEXHOJIOI'MH

AKTyanbHOCTb  pabOTBl  ONpeAemnsieTcss HEOOXOAMMOCTBIO  MOBBIIICHUS
3¢ (HEKTUBHOCTH  BETPONApPKOB 32  CYET  MHTEIUIEKTYallbHOTO  MOAXOJa K
IPOEKTUPOBAHUIO UX CTPYKTYphl. CIOXKHBIE a’3pOAMHAMUYECKHE B3aUMOJECHCTBUSA
MEXJy TypOuHamu TpeOylOT MPUMEHEHHUS aJrOpPUTMOB ONTUMHU3ALUU U CHUCTEM
IPOTrHO3UPOBAHMS 1711 MUHUMHU3AIUU TIOTEPh SHEPTUU.

Hean pabdorbl — pa3paboTka Web-IPUIOKEHUS 1T ONTUMHU3AIUU
pa3MelleHus BETPSHBIX TYpOMH C HCIOJb30BAHUEM T'€HETUYECKOTO ajropuT™Ma U
VCKYCCTBEHHON HEWPOHHOM CETH.

3agaum padoThHI: peajn3oBaTh MOJENb B3aUMOACUCTBUS TYpOUH, BHEIPUTH
TeHEeTHYECKUI aJITOPUTM Il MOUCKA ONTUMalbHOW KOH(Urypauuu, oOyduTh
NEpLUENTPOH sl  TPOrHO3upoBaHusa 3(PeKTHBHOCTH, pa3padoTars yAOOHBIN
MOJIb30BaTEILCKUM UHTEP(ENC ¢ BU3yaIu3aluei pe3yabTaToB.

B npoekte ucnonb3oBanbl TexHonoruu: JavaScript, React, HTML, CSS. ns
BU3yaldu3alud NpuMEeHEHbl SV(G-3€MEHThl U WHTEPAKTUBHBIE KOMIIOHEHTBHI Ha
ocHoBe Canvas.

PesysabTarpl padoTbl: pa3pabOTaHO KIMEHT-CEPBEPHOE Web-IpUIIOKEHUE,
NO3BOJISIIOLIEE 3a/JaBaTh IApamMeTpbl IUIOMIAJKH, BBIIOJIHATh ONTHUMHU3ALHI0 U
BU3yaJM3UpOBaTh pasMelleHue TypOuH. BHenpena HelipoceTeBas MOJEIb,
MO3BOJISIIONIAs MPEIBAPUTEIbHO OLEHUBAaTh KOHuUrypauuu 0e3 HeoOXOAMMOCTHU
nonHoro mnepecuéra. Cucrema obecnedynBaeTr TMOKOCTh, MacCIITaOMPYEMOCTh U
IPUTOJIHA JJI UCTIONb30BAHUS B MHKEHEPHBIX U HAYYHBIX 337a4aX BETPOIHEPIrEeTUKH.

Pa3zpaboranHas cuctema MOXET OBITh HCIIONIb30BaHA MPU IPOEKTUPOBAHUU

BCTPOIIAPKOB, a TaKKC aJallTUpOBaHa JIs O6y‘ICHI/I$I, MOACIIMPOBAHUSA HIIA
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uHTerpanuu B Oosee mHMpokHe TUIaTGOpPMBI TONACPKKH pelieHnit B cdepe

BO300HOBIISIEMOM YHEPTETUKU.



ABSTRACT

Diploma thesis: 60 pages, 6 figures, 22 references, 3 tables, 1 appendix.

WIND ENERGY, OPTIMIZATION, GENETIC ALGORITHM, NEURAL NETWORK,
TURBINE PLACEMENT, VISUALIZATION, WEB TECHNOLOGIES

The relevance of this study is driven by the need to improve the efficiency of
wind farms through an intelligent approach to designing their layout. Complex
aerodynamic interactions between turbines require the application of optimization
algorithms and predictive systems to minimize energy losses.

The aim of the work is to develop a web application for optimizing the
placement of wind turbines using a genetic algorithm and an artificial neural network.

The objectives of the work include implementing a model of turbine
interaction, integrating a genetic algorithm to find optimal configurations, training a
perceptron to predict efficiency, and developing a user-friendly interface with result
visualization.

The project uses technologies such as JavaScript, React, HTML, and CSS.
Visualization is implemented using SVG elements and interactive Canvas-based
components.

Results: A client-server web application was developed that allows users to
input site parameters, run optimization, and visualize turbine placement. A neural
network model was integrated to enable preliminary assessment of configurations
without full simulation. The system is flexible, scalable, and suitable for use in both
engineering and scientific applications related to wind energy.

The developed system can be used in the design of wind farms and can be
adapted for educational purposes, simulation tasks, or integrated into broader decision

support platforms in the field of renewable energy.



POD®EPAT

Hvinnomuas paboma: 60 cmaponax, 6 manoukay, 22 KpwviHiywl, 3 maoniywl, 1

NPLIKIIAOAHHe.
BETPADHEPI'ETBIKA, AIITBIMI3ALIbIA, T'EHETBIYHBI AJITAPHITM,
HEWPACEIIBAI, PABMAIITYOHHE TYPFIH, BI3VAJII3AL]bIA,

WEB-TOXHAJIOI'TI

AkrtyanpHaclp ~ pabOThI ~ BBI3HAYaeIla  HEaOXOMHACIIO  TaBBIIIIHHS
a¢eKThIYHACIl BeTpanapkay 3a KOILIT IHT3JIEKTyallbHara najbIXoAy /1a MpacKTaBaHHS
1X cTpyKTypbl. CkiafaHbld a’paJblHAMIUHBIA Y3aeMaJ3€siHHA MaMDK TypOlHami
naTpalyrolb MPBIMSIHEHHS alrapbITMay anThIMI3allbll 1 CICTAM MparHa3aBaHHS s
MIHIMI3allbll CTPAT YHEPril.

Mbdra paboTel — pacmparioyka BIO-TIPBIKJIANaHHI IS anThIMi3allbli
pa3MSIIIYIHHS BETPaHbIX TypOIH 3 BBIKAPBICTAHHEM T€HEThIYHAra ajirapbITMy 1
HITY4YHail HelpoHaBail CeTKi.

3amaubl paboOTHI: poadizaBallb MaAdb Yy3aeMaa3esHHS TypOlH, YKapaHillb
TCHETBIYHBI QJITAPBITM JUIS  TIOIIYKY anThIMallbHalW KaHQIrypalbli, HaByYbIIlb
NEPLPITPOH AJIs MparHazaBaHHsa 3()eKThIYHACI, paclpalaBaib 3pydHbl KapbICTalIK]
1HTIpdeiic 3 Bizyami3alpisai BEIHIKAY.

VY mpaekiie BeIKapbeicTaHblsl TAxHanorii: JavaScript, React, HTML, CSS. dns
Bizyasizaibll YXKBIThIE SVG-3IeMEHTHl 1 1HTIPAKTHIVHBISI KaMIAHEHTHI HA aCHOBE
Canvas.

BrIHiK1 paOoThI: pachpanaBaHa KIl€HT-cEpBEpHae BA0-1ajarak, sSKoe Ja3Bajsie
3a/laBallb MapameTpbl IUIALOYKI, BBIKOHBAIlb AaNTHIMI3AIBII0 1 Bi3yasi3aBailb
pasMsIIYSHHEE TypOiH. YKapaH&Ha HefipoceTeBas Majdlb, SKas Ja3Bajse MarspiIHe
aIpPHbBalb KaH(pirypaipli 6e3 HeabxonHacl noyHara nepaiiky. Cictama 3a0scneuBae
THYTKacllb, MalTa0aBaHACllb 1 MpbIJaTHAs MJIs BBIKAPBICTAHHSA ¥ 1HXKBIHEPHBIX 1
HaBYKOBBIX 33/1a4aX BETPAdHEPTeTHIKI.

PacnpaniaBanas cictoma Moka ObIllb BBIKAPHICTAaHA TPl IPacKTaBaHHI

BeTparapkay, a TakcaMma ajanTaBaHasl JJisl HaBy4aHHs, MaJdJIsiBaHHS a00 1HTArpallbii
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Yy O0nbII MIBIPOKiS TIaTGOPMBI MAATPHIMKI paNHHAY Yy cdepbl anHaysuIbHAN

SHEPreThIKI.
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