O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U006791
Jep>kaBHUH peecTpaniliHUI HOMeP: 0116U005518
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 10-09-2018

II. Etran BukoHnauus JiP

Homep erany: 3

Ha3sBa eramy: Po3poGka airoputmis po3s's3aHHs IpoGaeM
IToyaTok eramy: 01.2018

3akiHyeHHs eTamy: 07.2018

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0co0H (a60 ITIB ¢izmyHOi 0c06H): HauioHanbHuit

aepoOKOCMIiYHUM yHiBepcUTeT iM. M.E. JKyKOBCBKOT0 "XapKiBCbKUM aBialliiHUI iHCTATYT"

Kopg 3a €IPIIOY: 02066769
Micue3HaxoaKeHHS:
dopma ByracHoOCTI:
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

Tenedon: (057) 315-10-56 , (057) 315-11-31

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTHuHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 177.37




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeTopoJi0riuHi OCHOBY pOo3p00JieHHSs 6€3IiJI0THOI aBiallilHOI TeXHIKM Ha [IPUKJIAJi MYJIbTUKONTEPIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Methodological bases of development of unmanned aircraft technology on the example multykopter

PedepaT ykpaiHCbKOIO:

[ pauioHasbHOI OpraHisaliii mpolecy KepyBaHHS Mif, Yac MOJIbOTY IPYIOI0 MYJIbTUKOINTEPIB pO3pOOIEHO
KOHILIEMNTYaIbHy MOZ€JIb KEPYBaHHS MYJIbTUKOIITEPOM 3a JOIIOMOI'0I0 HEMPOHHOI MepexXi. PO3BMHYTO cuCTEMY
IIPUHLUIIIB TOGY0BY MYJIbTUKONTEDPY 3 YPaxXyBaHHSM MOro OBEJiHKY Ta BIIPOBAIKEHHS CUCTEM aHaJli3y BXigHOTro
BiZleo OTOKY. PO3p06s1eHO areHTHy MOJieJib IIOBEIiHKY MYJIbTUKONTEPA, SIKa MOXKE 37iMICHIOBATH KEPYBaHHS IPYIIOI0
0e3MisI0THOI aBialiiiHoi TexHiKA. PO3p06sIeHO MOIesb YIIPABJIiHHS KiJIbKICTIO 06€PTiB 3 BUKOPUCTAHHSIM KPOKOBOTO
IBUryHa Ha ocHOBi [1I]]-perystoBanHs. [yl BIOCKOHAJIEHHS MOJieJli MYJIbTUKOIITEPY, 110 PO3POOJISIETHCH,
IIpoaHasizoBaHo 3 BukopuctaHHsm naketis CAD /CAM /CAE cTpyKTypy TpaguLiliHUX MyJIbTUKOIITEPIB Ta
MIOPIBHSIHO iX 3 MOZEJIIIO MYJIbTUKOIITEPY, 10 po3pobisieTbesi. COOPMOBAHO MOKA3HUKU Ta iHAUKATOPU YCHIIIHOI
peasisauii IpoeKTy CTBOPEHHs Ta exciutyartauii BAT. [IpoananizoBaHoO iCHyI0YM CMCTEMM HaBirauii Ta IjIaHyBaHHS
mapuipyTy BAT. BukoHaHO MOJIeJ/II0BaHHSI I10JIbOTY [IJIsS1 MOZEJIi MyJIbTUKOIITEpPY. PO3po6yieHOo anroputmu

aBTOHOMHOI po60TH Ta nepepadyi ingopmatii B cucteMax 3 pi3HOro pojly IepemkKoiaMu.

Pedepar aHIJIiHCBKOIO:

For rational organization of the development process and minimize costs in multykopteru created an information
system to streamline the structure multykoptera allowing for the independent or manual control. Developed
system construction principles multykopteru considering its behavior analysis and implementation of an incoming
video stream. The conceptual model multykopteru reasonably UAV main characteristics: range, target
performance, speed, load, height, operating conditions, size, cost and other constraints. A sketcTo rationally
organize the control process during the multicopter group's flight, a conceptual model of multicopter control
using a neural network was developed. A system of principles for constructing a multicopter taking into account
its behavior is proposed, and an analysis system of the incoming video stream is introduced. An agent model of the
behavior of the multicopter has been developed, which is used in the management of a group of unmanned aerial
vehicles. A model for controlling the number of revolutions using a stepper motor based on PID control has been
developed. To improve the multi-copter model with the use of CAD / CAM / CAE packages, the structure of
traditional multi-copters was analyzed and a comparison with the model of the developed system was carried out.
The indicators and indicators of the successful implementation of the project for the creation and operation of
unmanned aerial vehicles (UAV) have been formed. The existing systems of navigation and planning of the UAV
route are analyzed. The modeling of the flight for the Multicopter model was performed. Algorithms of
autonomous work and information transfer in systems with various kinds of obstacles are developed.h
multykopteru: Selects previous form, fixing the limits of the relevant variables in a general model UAVs. To improve
multykopteru models, developed using analysis packages CAD / CAM / CAE multykopteriv traditional structure
and compared them with model multykopteru being developed. Formed indicators and indicators of successful
project development and operation of UAV. Existing navigation and route planning UAV. Modeling flight model
multykopteru. Algorithms battery and transmission systems with various obstacles.

Impexc YIK: 629.7.01;629.7.02, 629.7.014-519; 658.012.23

Koau TemaTHYHHUX PYOPHK: 55.47.05.31

KepiBHHUKH po6OTH



BiacHe IlIpizBuie Im'sa I10-6aTbKOBIi:Kpuupkuii Mutpo Mukosaiiosuy
HaykoBHH CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: AJIroput™Mu POEKTYBAHHS iHTEJIEKTYaIbHOI GE3IIIOTHO] aBialiitHoi TexHiKu Ha

[IpUKJaAi MyJIbTUKONTEPIB

Haszsa HTII anrJificbKo10: Algorithms for the design of intelligent unmanned aerial vehicles using the

example of multicopters

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3s 3aCTOCYBaHHS: [loCigKeHHs i eKCIIePUMEHTaIbHI pO3POGKHY B rasysi iHIIMX IPUPOSHUYNX i

TeXHIYHUX HayK (72.19)
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: [ina panjonanbHoi oprauisaiii nporecy KepyBaHHs Iiji 4ac M0JIbOTY IPYIOI0 MYJIbTUKONTEPIB
PO3pO6JIEHO AITOPUTM KEPYBaHHS MYJIbTUKOIITEPOM 3a JOTIOMOT0l0 HEMPOHHOI Mepexxi. PO3BUHYTO cuctemy
IIPUHLMIIIB 10OYI0OBU MYJIbTUKONTEPY 3 YPaXyBaHHSIM MOro MOBEJiHKY Ta BIPOBAKEHHS CUCTEM aHasli3y BXiZJHOrO
BiZleo OTOKY. Po3p06s1eHO areHTHy MOJieJib IIOBEIiHKY MYJIbTUKOINTEPA, SIKa MOXKE 37iMICHIOBATH K€PYBaHHS IPYIIOI0
6e3MisI0THOI aBialiiiHoi TexHiKA. PO3p06sIeHO MOiesb YIIPABJIiHHSI KiJIbKICTIO 06€PTiB 3 BUKOPUCTAHHSIM KPOKOBOTO

IBUT'yHA Ha OCHOBI [1I]I-peryaroBaHHs.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2018p
3aKiHYeHHs eTamy:
Crno>kuBavi NpoayKILii: KB 1o cTBOpeHHI0 6ECTIOTHOI aBiauiiiHOi TEXHIKN
IlepcrieKTHBHI PUHKH: PO3pOGHNKY Ta BUPOGHVKM GECTIIOTHOI aBiauiiiHoi TexHiku kpain CHJL
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 06CAT iHBECTHILiH, THC. TPH.: 500
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 6i3Hec-naHy: Tax
TexHiKO-eKOHOMiYHE OOrpYHTYBaHHSI: Tax
IloTeH1iaIbHU 00OCST MPOSAIKY, THC. TPH.: 10000
OuikyBaHHI T€PMiH OKYMHOCTI (POKiB): 4

I[O,I[aTKOBa iH(l)OpMauiﬂ: 3a YyMOBaMU JOTOBOPY

IX. Bi6siorpadivyHuii onuc



IndpopmaniliHi cucTeMn NpOEKTYBAaHHS aBialliHOI TexHiKK: Teopis 1 anroputmu / B.1O. I'panin, .M. Kpuubkui,

O.K. ITorygniHa, B.B.IlleBesb. (MOfaHo 8O APYTY); AITOPUTM OLIEHKU MTPOIYCKHOW CIIOCOOHOCTY IIPU YIIPaBIeHUU

TpaduKOM 6eCNIUIOTHBIX JIeTaTesbHbIX annaparos / [oryauna O.K., Baitnenko 1.B. // ABualluoHHO-KOCMUYECKas

TeXHUKa 1 TexHosorus, 2018 - N23 /147 - C.69-75; Kritskiy D. et al. Increasing the reliability of drones due to the

use of quaternions in motion / /2018 IEEE 9th International Conference on Dependable Systems, Services and

Technologies (DESSERT). - IEEE, 2018.

X. 3aKJII0YHI BiZOMOCTi
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Baiinenko Ipuna BacuniBHa

Kob6a Cepriit OnekcanipoBuy
Kpuupkuit IMuTpo Mukosanosmy
Maneesa [Onis AHartosiiBHa
[Tamyxk KOmisg OnekcaHgpiBHA

Tpetsik Onexkcannp Bomogumuposud

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi

OisIJIbHOCTI

Heuunopyk MukoJsia BacuiaboBuy




