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1. Incepranifina po60Ta IPUCBSIYEHA BUPIIEHHIO aKTyaJIbHOI HAyKOBOI 3a/1a4i, IIOB'sI3aHOI 3 PO3POOKOI0 METOY Ta
MOZeJli ONTUMI3aLil [IJIaHYBAHHS 3aBAHTKEHHSI BAHTA)KHOT'O PAMIIOBOTO MOBITPSIHOTO CyiHA B YMOBAX
MYJIbTUJIarOBOTO MAPLIPYTY 3 METOI0 CKOPOYEHHS YaCOBOTO iHTepBaJly, BilBEJE€HOr0 HA BUKOHAHHS IIPOLENYP i3
KOMEPLiHOTO Ha3eMHOI'0 0OCJIyTOBYBaHHS], 32 YMOB BUKOHAHHS OOMEXXEHb 3 6€3IeKU MOJIbOTIiB

(ueHTpyBaHHS /6anaHCyBaHHA JliTaka). Po3po6eHo MeTo oNTUMi3allii [IJIaHyBaHHS 3aBAHTAKE€HHS IIOBITPSIHOTO
CyJlHa 3 METOI0 3MEHIIEHHs Yacy Ha XEHJIJIIHIOBi onepatii B yMOBax MyJIbTUJIATOBUX [I€PEBE3EHD, SIKUI BPAXOBY€E
KpUTEePiil MPiOpUTETHOCTI 3aBaHTaKEHHSI BAHTAXY, HE ITOPYLIYIOYHM IIPU LIbOMY [TOKa3HUKIB 6€3I€KU M0JIbOTIB, TaKi
K LIEHTPYBaHHs Ta 6aj1aHCYBaHHSI NIOBITPSIHOTO cygHa. [I06yi0BaHO aJrOpUTMU NIPUMHATTS PillleHb N1pU
IJIaHYBaHHI 3aBaHTaKE€HHS Peicy, o Iil0Th Y ckaafi “rule-based” ekcnepTHoOi cuctemu, 6a3a 3HaHb SIKOi CTBOPEHA

3 BUKOPUCTaHHSM iHdopMalii, oTprMaHoOi Bifi eKCIepTiB y ranysi BAHTKHUX aBiariepeBe3eHb. Po3pobiieHo



KOMIIJIEKCHY MOZ€JIb ONTMMIi3allii IIJIaHyBaHHS 3aBaHTAXEHHS MTOBITPSIHOTO CY[IHA, 10 HAJla€ 3MOTY aBTOMATU3yBaTU
MIPOLEC MJIAaHYBAHHS 3aBAHTKEHHS, 3MEHIIUTH KiJIbKiCTh MOMUJIOK IIPU IJIaHYBAaHHI PECY Ta BpaXxOBYBaTU
He3alJaHOBaHMI BaHTaX, HE [IOPYLIYIOUM BUMOT LIeHTPyBaHHs /6asiaHCyBaHHs. HaykoBa HOBU3HA O€P>KaHUX
Pe3yJIbTaTiB MOJISITa€ B HACTYIIHOMY: BIIEPILIE PO3POOJIEHO METOL ONITUMI3allii [1JIaHyBaHHS 3aBAHTAKEHHSI
MIOBITPSHOTO CyZHA 3 METOIO 3MEHIIEHH Yacy Ha XEHJIIHIOBI omepallii Ta IOCIiJOBHOTO CKOPOYEHHS OllepaliiHUX
BUTpAT B yMOBax MyJIbTUJIArOBOTO MapIIPYTY, IKUIl 6a3yeThCsl HA BpaxyBaHHI KPUTEPIiIO IPiOPUTETHOCTI
3aBaHTAXXEHHS BAHTAXY B 3aJIEXKHOCTI Bifl MOPSAKY IOT0 OCTAaBKU 32 YMOBY BUKOHAHHSI OOMEKeHb Ha 6e3IeKy
[OJIbOTIB (LLIEHTPYBaHHS Ta 6ajlaHCYBaHHS MOBITPSIHOTO CYJHA); BIIEPILIE PO3POOJIEHO MOJEJIb ONTUMI3alLii
IIJIaHYBaHHS 3aBaHTaXEHHS HA OCHOBI IPIOPUTETHOTO aJITOPUTMY 3aBaHTAKEHHS MTOBITPSIHOTO CyAHA, SKANA Ha
BiZIMiHY BiJl iCHYIOUMX BPaXOBY€ I1OCJIiIOBHICTb BUBAHTAKEHHS BAHTAXXy Ha IIPOMDKHUX AJISTHKaX MYJIbTAJIATOBOTO
MapuIpyTy 3 JOTPUMAaHHSM JOIYCTMMUX [1IOKa3HUKIB i3 LIEHTPYBaHHS /0a/laHCYBaHHS, 0 HA/la€ 3MOTY MiHiMi3yBaTu
Yac 3aBaHTaKE€HHA | XeHIJIIHTOBi BUTPATH Y IEPEPAXYHKY Ha KOXKHUI PENC; YIOCKOHAIIEHO aJITOPUTM IIPUAHATTS
pillleHb NIPY IJIaHYBaHHI 3aBaHTaXEHHS BAHTAKHOTO MOBITPSHOTO CYIHA, SIKUU BiIPi3HAETHCS Bif], iICHYIOUNX
BpaxyBaHHSIM YMOB HEBU3HAUEHO] KiJIbKOCTi BAHTa)KHUX KOHTEMHEPIB (3aC06iB MaKeTyBaHHS) Ta MAapIIPYTY, SIKUN
CKJIAJIa€ThCs 3 IEKUIBKOX MyHKTIB IPU3HAYEHHS, IO 03BOJISI€ 3MEHIINTY 4acC 3aBAaHTAKEHHS [IOBITPSIHOTO CyAHa
[IPY MYJIbTUJIAarOBUX II€PEBE3EHHSIX; aAANITOBAHO €BPUCTUYHUN METOM, IPUNHATTS PillleHb O 3aCTOCYBaHHS B
IIpoLeCi JIaHyBAaHHS 3aBaHTAKEHHS MTOBITPSHOTO CYIHA, 10 I03BOJIsI€ BUKOPUCTOBYBATH JOCBI],
BHICOKOKBaJIi(pikOBaHOT'O Ha3€MHOI'0 IIEPCOHAJTY 3 METOI0 YOCKOHAJIEHHS IPOLIeAYPU 3aBaHTaXEHHS. [IpakTuyHi
pe3yJIbTaTU CIIPSIMOBaHi Ha MiJBUILEHHS €(PEKTUBHOCTI Ta 6€311eK1 KOMEPLiITHOrO 06CIyTrOBYBaHHS MOBITPSIHOTO
cyJlHa Ta iHTeHCcHU(iKallilo BUKOPHCTaHHS NapKy MOBITPSIHUX Cy[leH aBiakOMIIaHii 3a JOTIOMOrO0 3MEHIIEHHS
TPUBAJIOCT] XEH/JIIHTOBUX OIepalliil B yMOBaxX MyJIbTUJIaroBOro MapuipyTy: [IpakTuyHe 3Ha4Y€HHS OAEP>KaHUX
pe3yJIbTaTiB BU3HAYAETHCS YCIIIIHUM 3aCTOCYBAaHHSIM KOMITIOTEPHOI MOJIeJli ONTUMi3allii 1y1aHyBaHHS
3aBaHTaKEHHS B ONlepaliliHill AisnbHOCTI aBiakoMnaHii. CTBOpeHUI aJirOPUTM ONTUMI3allil Ta TPUBUMipHA MOZEJIb
3aBaHTaXEHHs NOBIiTpsiHOTO cynHa 1JI-76 peanizoBani B mporpami Blender Version 2.83. ExcriepuMeHTasbHi
IOCJIiIKEHHS [1I0Ka3aJju, 10 BIPOBAIKEHHS MOJEJli 103BOJIS€ 3MEHIIUTYU CEPEIHIN Yac 3aBaHTaKyBaJIbHO-
PO3BaHTaXyBaJIbHUX OIEepaliiil Ha NPSIMUX pericax aBilakoMIaHil Maike Ha 7%, a Ha MyJIbTUJIAarOBUX peiicax — 0
12%. OcHoBHI pe3ysbTaT pOOGOTU BIIPOBAIKEHO y HaByaabHUI Npouec JIboTHOI akanemii HanioHasipHOTO
aBialliiHOTO YHIBEPCUTETY Ta y NPAaKTUYHY AisnbHiCTE TOB «ABiakoMmaHis 3eTABia» 10 MiATBEPIKYETHCS
BiJIITOBiAHMMY aKTaMM peastisanii. OCHOBHI pe3yJIbTaTy JOCJIIP)KEHb PEKOMEHYEThCSI BAKOPUCTOBYBATH B IIPOLIEC]
npodeciiiHoi miAroToBKYU crienianicTiB 3 opraxizanii Ta manyBaHHS 11ob0TiB (Ground Dispatch) Ta 6e3nocepenHb0
3aBaHTaXeHHs NoBiTpsiHOTO cynHa (Loadmaster). [loBeieHO €KOHOMIUHY €(PeKTUBHICTb Bifl BIIPOBAI)KEHHS

PO3p006JI€HOI MOJIeli Y BUTJISTi 3BMEHIIEHHS ONlepaliliHUX BUTPAT aBiaKOMIaHii.

2. The thesis is devoted to solution of the relevant scientific task related to the development of load optimization
method and model for the ramp cargo aircraft during the multileg route with the aim of reducing the handling
operations time duration subject with safety restrictions (aircraft weight and balance). The load planning
optimization method to reduce the time for handling operations in the conditions of multilag transportation was
developed in this work that counts a cargo priority loading criteria, without exceeding the air safety rates such as
weight and balance restrictions. The load planning decision-making algorithms were developed that act based on
data of the “rule-based” expert system, in which knowledge base is created through the information, obtained
from the range of questioned experts of the air cargo transportation sector. The complex load planning
optimization model was developed that enables to automate the load planning process, reduce the number of
errors in flight planning and to consider the unplanned “last-minute cargo” without exceeding the weight and
balance limits. The scientific novelty of received results consists in the following statements: for the first time was
developed the load planning optimization method to reduce the time for handling operations and consequently to
cut the operating costs in the conditions of a multilag route, that based on the criterion of cargo loading priority
depending on the order of its delivery, without exceeding the flight safety limits (aircraft weight and balance); for
the first time was developed the complex load planning optimization model based on the aircraft priority loading
algorithm that considers sequence of unloading of cargo on the intermediate sections of a multilag route with



observance the acceptable rates of weight and balance and enables to minimize the aircraft loading time and
handling costs per one flight on the contrary with other existing models; improved load planning decision-making
algorithm of the cargo aircraft with unspecified ULD amount and multileg route conditions that differs from the
other decisions; adapted heuristic decision-making method of the aircraft load planning process that enables to
use the high quality staff decisions to upgrade the loading procedures. The practical results are directed to
improve the effectiveness and safety while maintaining the handling procedures and intensify the air company
aircraft fleet with reduction of the handling procedures duration in the multileg conditions. The practical value of
the obtained results is determined with a successful application of the load planning optimization computer model
in the air company operations. The developed optimization algorithm and 3D aircraft IL-76 loading model was
implemented to the Blender Version 2.83 program. Experimental data from the range of LLC «Aircompany ZetAvia»
flights demonstrated that the model implementation has enabled to reduce the average loading /unloading time on
the range of direct flights to 7% and on the multileg flights to 12%. The main results of the work are implemented
in the educational process of the Flight Academy of the National Aviation University and in operations work of the
LLC «Aircompany ZetAvia» that is proved by the relevant implementation acts. The main research results are
recommended to be exploited in the professional training of load planning staff (Ground Dispatch) and directly
with Loadmasters. The economic effectiveness after the implemented load planning model in the form of
operating cost reduction was justified.
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