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IligcraBa aJ1a NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BMKOHABUOi BIaJ1, aKaZeMiero HayK
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KIIKBK: 2201040
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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Po3po6ka Ta BUTOTOBJIEHHS YHiBepCaIbHOTO HaBYaIbHOTO TpeHaXepa JiJisl 6e3MiJIOTHUX aBialliiHUX KOMILJIEKCIB

HasBa po6oTH (aHrJ1)

Development and manufacture of a universal training simulator for unmanned aviation complexes

Pedepar (yxp)

O6’eKT MOCTIIKEHHS: PO3BUTOK TEXHIYHMX 3aCO0iB HaBYaHHS AUCTAHI[IMHUX eKiMaxiB Oe3MiJOTHMUX aBial[ifHUX KOMILJIEKCIB.
MeTa JOCiIKEHHS: y3arajJbHEHHS TEOPETUYHUX MifXOAiB Ta PO3poOKa anapaTHOi Ta MPOrpamMHoOi YaCTUHU TPEHaXepiB 1100
nifBueHHsT ePeKTUBHOCTI TEXHIYHMUX 3aCO0iB HAaBYaHHS AMCTAHLINHUX eKiNaxiB KOMILIEKCIB 6e3MiJIOTHUX MOBITPSHUX CYIeH
(KBIIC) noaBiiHOTO BUKOPUCTaHHS. MeToaM NOCiI)KEeHHS Ta anaparypa: JiHiiHI Ta HeJsliHiliHI MaTeMaTu4Hi Mopesi GOpMyBaHHS
(popmamizauii) 3HaHb, BMiHb Ta HAaBUYOK II€PCOHAly 3 BpaxXyBaHHSIM BiJICYTHOCTi/MpPUCYTHOCTi NOHOBJEHHS iHdopmauii y
Ipolieci HaBYaHHS, METOAM Baslijanii Ta HacTynHoi Bepudikauii 3HaueHb KoediuieHTis st PID-perynstopis KoHkpeTHUX BIIC,
METOJMKA PEWTHHIOBOrO OLiHIOBaHHS. TeopeTnyHi i NpakTW4HI pe3ysbTaTh: Y3arajJbHEHO KpUTepil 0 TpeHaxepiB Ta ix
CTPYKTypa [AJisl MigroTOBKM pucTaHUiHux ekinaxiB KBIIC. BxasaHi rosoBHi pexXumu poOOTH YHIBEpPCATIBbHOTO TPEHaKepa
6esmninoTHoi aBianii (YTEA). [Togano ¢yHKLii Ta CTPYKTYpPy YHIBEpPCATbHOTO HABYAIBHOTO TPEHAXepa 1151 6e3ITiOTHUX aBiallifiHuX
KOMIUIeKCiB. Po3pobeHo meToauky Basipauii Ta HacTynHoi Bepudikalii 3Ha4eHp BifmoBiAHUX KoedilieHTIB, IO BiAnpalpoBaHi
Ha TpeHaxepi, sl iX 3aCTOCYBaHHS Yy TOJILOTHOMY KOHTposepi peanbHoro BIIC. Po3po6sieHO NMporpamMHy Ta BHUTOTOBJIEHO
arapaTtHy 4YaCTWHU YHiBEpPCAJbHOTO TPeHakepa Ay nucTaHniiHmx exinaxiB KBIIC. Po3po6ieHO METOAMKY Ta peKOMeHparlii
OJI0 3aCTOCYBAaHHS YHiBE€pPCAJIbHOTO TpeHaxkepa mJisl AucTaHUiiiHux ekinaxiB KBIIC y mpoueci HaB4aHHs. Po3po6ieHo Ta
MiIFOTOBJIEHO NPOEKT JAOKYMEHTY «YHiBepCalbHUI TpeHaxep 6e3mninoTHoi asianii YTBA-1. KepiBHUITBO 3 JIbOTHOI Ta TEXHIYHOI
excruryaTanii. AHAE.YTBA-1.324129.KE».

Pedepar (anr)

Object of research: Development of technical means of training remote crews of unmanned aerial vehicle complexes. The
purpose of the study: Generalization of theoretical approaches and development of hardware and software parts of simulators
to increase the efficiency of technical means of training remote crews of dual purpose unmanned aerial vehicle complexes
(UAVCs). Research methods and equipment: linear and non-linear mathematical models of formation (formalization) of
knowledge, abilities and skills of personnel taking into account the absence/presence of updating information during the
training process, methods of validation and subsequent verification of coefficient values for PID-regulators of specific UAV,
rating assessment methodology. Theoretical and practical results: The criteria for simulators and their structure for the training
of remote crews of the UAVC are summarized. The main modes of operation of the universal simulator of unmanned aviation are
indicated. The functions and structure of the universal training simulator for unmanned aerial vehicle complexes are presented.
A methodology has been developed to validate and subsequently verify the values of the relevant factors worked out in the
simulator for application in the flight controller of a real UAV. The software and hardware for a universal simulator for remote
UAVC crews is developed and manufactured. Developed a methodology and recommendations for the use of the UAVC Universal
remote crew simulator in the training process. The draft document «Universal simulator of unmanned aviation UTBA-1 was
developed and prepared. Manual on flight and technical operation. ANAE.UTBA-1.324129.KE».

Inpexc YIK: 629.73, 629.7.031.8; 629.735.3

Koau Temarnynux pyopuk HTI: 55.47



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykii (yKp): Po3po6Ka Ta BUTOTOBJIEHHSI YHIBEPCAJIbHOTO HAaBYaJIbHOTO TPEHaXKepa IJ1s1 6e3IiIOTHUX aBialiiHuX

KOMILJIEKCIB

Hassa npoaykii (anrui): Development and production of a universal training simulator for unmanned aerial vehicle complexes
OuikyBaHi pe3yabTaTh: MeTOIN4HI JOKyMEHTU

Tanysp 3acTocyBaHHS: AEPOKOCMiYHA

Onuc npozykuii (yKp): Y3araspHeHi KpuTepii 10 TpeHaxkepa Ta Horo CTPyKTypa [JIsl MiJrOTOBKY AUCTaHIiHMX ekinaxiB KBIIC.
O6rpyHTOBaHI MapamMeTpy IPOrpaMHO-arapaTHOI YaCTUHHU YHIBEpCaJbHOrO TPeHaKepa IJIsl JUCTaHIiNHUX eKinakiB KBIIC.
BurorossieHa anapaTHa 4aCcTHHA YHIBEPCAJIbHOTO TpeHaxXepa. Po3pobiieHi MeToayka Ta peKOMeHallii 3aCTOCyBaHHS
yHiBepCaJbHOTO TpeHaxepa s gucTtaHuiiinmx ekinaxis KBIIC y npoueci HaB4aHHS. Po3pobieHo npoekT KepiBHUIITBA 3 JIbOTHOI

Ta TEXHIYHOI eKCIUTyaTalii yHiBepcasbHOrO TpeHaxkepa 6e3mnisioTHoi aBianii YTBA-1 (AHAE.YTBA-1.324129.KE).

ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOLIO) AIst

3a6e31e4eHHs1 €EKCIIOPTHOTO MOTEHIiaNy Ta 3aMillleHHIO IMIIOPTY
Cragisa 3aBepmenocri HTII: 3git o HIJKP

Bnposazykennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBagykeHHs: 01.202112.2022

Bupo6HuK npoaykuii: HAY

CnoskuBayi NpogyKuii:

IepcrneKTHBHI pUHKH:

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMU

dopmu Ta ymoBH nepepaui npozykuii: CriinibHi HIJIKP
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