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OCHOBHI M0JI0KEeHHSI KOHIENIil CTBOPEHHS 0e3MLII0THOI
aBialliiHOI TPAHCIIOPTHOI CUCTEMHU

HaujoHanbHul aepokocmiyHul yHieepcumem im. M.€. XKykoecbko20
«XapkiecbKul asiauitiHut iHcmumymy»

3acTtocyBaHHs 6€3NiNOTHUX MiTanbHMX CUCTEM 3HAXOOUTbCA Ha MNOYaTKOBIM cTagji, LWo
XapakTepu3yeTbCs 3HAYHUM pPiBHEM pPO3BUTKY 0e3MinoTHMX niTanbHMX anapaTiB Ta iX
€TEMEHTIB, a TaKoX BiACYTHICTIO NiAcTaB ANns 3acToCcyBaHHA 6e3niNoTHUX NiTanbHMX anapartiB
y pearnbHUX TEXHOMOrYHMX npouecax. BupilleHHs Lboro mpoTmpivds noTpedye BUpILLEHHS
Pi3HOMaHITHMX NPOGNeM KOHLENTyarnbHOro, TEXHIYHOrO, TEXHOJMOMYHOro, METOOOJIOrNYHOrO,
OpraHisauiiHo-NpaBoOBOro Ta HOPMATUBHOIO XapakTepy.

BukopuctaHHs 6e3ninoTHOI  aBiauiHOI  TPAHCMOPTHOI CMCTEMM [OMNOMarae  YyHUKHYTU
TPaguUiNHMX NOMWIOK, WO BMHUKAKTb NPY NINOTOBAHOMY BMKOPUCTAHHI aBiauilnHOI TEeXHIKu
BMKINIOYAIOYMN MIOACBKUA dOaKTOp, CNPUSE NPUCKOPEHHIO AOCTaBKM BaHTaXiB, 3MeHLye obcsaru
3anacis ToBapHO-maTepianbHUX LiHHOCTEW, MiABULLYE MPOAYKTUBHICTL | edEeKTUBHICTb
nepeBeseHb.

3aranoMm cborogHi 3actocyBaHHS 6e3MinoTHMX aBiauilHUMX CcUCTEM Y UMBINbHIA ranysi
NPakTUYHO OOMEXEHe OKpeMUMU BMMagKaMK MICLLEBMX 3aCTOCYBaHb Ha KOPUCTb BUPILLEHHS
MOTOYHUX BMPOOHMYMX abO  EKOHOMIYHMX NPOOMEeM, TOMIOBHUM  YMHOM,  LUSSIXOM
eKkcrnepumeHTanbHoi npouenypu. OTxe, OYiKyETbCA 3pOCTaHHSA PUHKY 6e3ninoTHMX niTanbHUX
cucTeM, WO 3abe3neynTb MOXMMBICTb MOAOMNAHHA pPAdY TEXHIYHUX Ta agMiHICTpaTMBHUX
bap'epiB, Aki 0OMEXylOTb BUKOPUCTAHHS 6E3NiNOTHUX NiTanbHUX CUCTEM Yy HaLiOHanbHOMY
noBiTpsiHoMy npocTtopi. Cnig TakoX 3asHauiTy Npo Bce Ginble nowupeHHst 6e3ninoTHMX
CUCTEM B 3aranbHOMY TPaHCMOpPTi.

MeToto uiei poboTu Oyno OuiHIOBaHHA OCHOBHUX MONOXEHb KOHLIEMNLii CTBOPEHHsST 6e3ninoTHOI
aBiaUiHOI TPaHCMOPTHOI cMCTeMM 3 MOrnsgy aepoavHamikv, 3a BaroBOK [[OCKOHAMICTHO,
MILHICTIO, KepyBaHHAM, cuctemamm nitaka, €eKTPOHIKOI0, eKkcnryarauinHolo
TEXHOMMONYHICTIO, HafiNHICTIO | 6e3nekoto, i Noka3aTy, WO Taki BaHTaxHi 6e3ninoTHWKN OyayTb
KOHKYPEHTOCNPOMOXHUMUN 3 BENIMKMMU NiNOTOBAHNUMWN KOMEPLIIMHUMM BaHTaXHUMW TiTakamu,
a TakoX aBTOMOOINbHUM TPaHCNOPTOM.

Lle pocnimpkeHHst 6yno MOTMBOBaHO 3pOCTalO4MM B YCbOMY CBITi iHTEpecom Ao 6e3ninoTHMX
BaHTaHMX niTakiB. BoHO Oyno 3ocepemxeHe, 30Kpema, Ha MOKpaLLlaHHi BaHTaXHUX
6e3niNnoOTHUKIB MOPIBHAHO 3 iCHYIYMMKU 3BMYAMHUMU MiTakamMy 3aranbHoi asiauii, i ue cnig
po3rnsgatv K NomnepeaHin KPoK A0 KOMMSEKCHOrO OLiHIOBAHHA ©e3ninoTHMX BaHTaXHMX
TPaAHCNOPTHUX CUCTEM.

Knroyoei cnoea: 6GesninotHui nitansHun  anapat  (BIJIA), 6es3ninotHa asiauiviHa
TpaHcnopTHa cuctema (BATC), aepoauHamika, BaroBa AOCKOHasiCTb, MILHICTb, KepyBaHHS,
€reKTPOHiKa, ekcnryaTauiiHa TEXHOMONIYHICTb, HafiHICTb, 6e3neka.

Bctyn

OcHoBHOWO MeTOK Ui€ei KoHUenuii € BigMoBa Big ninoTtiB Ha 6opTy niTaka,
3abe3neyeHHs TEXHIYHOro piBHA OOCKOHAmNOoCTi, WO MepeBepllye piBeHb Kpalumx
3apyOiKHUX | BITYN3HAHMX NINOTOBAHUX MiTakiB aHanoriyHoro knacy [1].

[ocsrHeHHs1 3a3Ha4YeHOl MeTU 34iMCHIOETBCA Ha OCHOBI PO3PO6NeHNX aBTOPOM
HOBWX KOHLIENLiN:

- 332 BaroBO JOCKOHASICTIO — PO3POBNEHHS | CTBOPEHHSA KOHCTPYKLII NnaHepa
i cMCTeM 3 BaroBOK BigJadetd 3 KOPUCHUM HaBaHTaXEHHSIM BULLE PIBHSA NiTAKOBUX
KOHCTPYKLIW MifIOTOBaHUX NiTaki.;

- 3 nornsay aepoavHamiku — po3pobrieHHA | CTBOPEHHA aepoavHaMiYHOro
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KOMMOHYBaHHs ©e3nifIoTHOro niTaka 3 KPEeWCEepCbKOK aepoavHaMIYHOK SKICTHO
3HAYHO BULLE PiBHSA, OCATHYTOrO NifIOTOBAHUM NiTakobyayBaHHAM;

- 3@ MILHICTIO — pO3pO6IEHHSsT | CTBOPEHHSI KOHCTPYKLII NnaHepa i cuctem, sika
npv HeobXiaHin BaroBin Bigaadi 3abeanevye pecypc Bue abo He MEeHLLE NMOKAa3HUKIB
NiNoTOBaHMX BapiaHTIB NiTakiB;

- 33 _KepyBaHHAM — poO3pOOfeHHss | CTBOPEHHS aBTOMAaTU30BaHOI
BGaraTtokaHanbHOI €NeKTPOAUCTAHLIMHOI CUCTEMU KEPYBaHHSA JiTakOM, sika He Mae
aHarnoriB y CBiTOBI NpakTuui Ta 3abe3neyye HeobXiaHWMI piBEHb HAAIMHOCTI | 6e3neku
NnosfibOTY NPU Manomy CTyneHi CTaTUYHOI CTINKOCTI;

- 3a_cucrtemamu nitaka — po3pobneHHs i CTBOPEHHSA GaraToKaHanbHUX i
HadiMHUX  CUCTEM  eHeprornocTayaHHd, rigpasfiyHUX, CUCTEM  KepyBaHHA
MexaHi3auieto, 6araToonopHMX LWaci Ta iHWKWX CUCTEM, LLIO HEe MalTb aHanoris B
npakTuULi NiNnoToBaHOro niTakobyayBaHHS;

- 3a_ eneKTPOHIKO — po3pobsieHHss | CTBOPEHHS MPUHLUMNOBO HOBUX
Komnnekcie OGoprtoBoro obnagHaHHs, WO 3abeanedvyloTb 3agaHi BUMOrM  3a
NINOTaXHUMW | HaBirauiHAMKM  XapakTepucTMKamMum 3  NiABULLEHHSAM  TOYHOCTI
YNCNEHHSA NOPIBHAHO 3 06nagHaHHAM NiNOTOBAHWX BapiaHTIB NiTakiBg;

- 3a__eKkcnjyaTtauiiHOK TEeXHOMONIYHICTI0, HadiNHICTIO Ta 6Gesnekow —
PO3POOMEHHA | CTBOPEHHS KOHCTPYKLUiT BaHTaXHOI KabiHM i 3aBaHTa)yBarbHO-
po3BaHTaXyBasnbHOro obragHaHHA Ons 3abe3nevyeHHs LWBUMAKOrO 3aBaHTaXEHHS,
BMBAHTaXXEHHA Ta BEe3NeYHOro nepeBe3eHHs TEXHIKN | BaHTaxXiB.

OcHoBHi nepeBarn BATC nepea ninotoBaHMM BapiaHTOM niTaka

Onsa 3abe3nedyeHHs 3agaHUX XapaKTEPUCTUK OCHOBHOK  MepeBaroto
6e3ninoTHOro nitaka TPaHCNOPTHOI KaTeropil NOPiBHSAHO 3 NiNIOTOBaHMM BapiaHTOM
cTaHe BigMoOBa Big uinoro psgy cuctem. binbwe Hemae HeobXigHOCTI B cucTtemax
XnttesabesnevyeHHs Ta YyCTaTKyBaHHi, HeoOXigHOMY AN NifOTOBAHOro BapiaHTa
rniTaka, a came:

— CMCTEMM KOHAMLOHYBAHHSA NOBITPS;

— CUCTEeMM NigroTOBKW NOBITPS;

— CMCTEMM aBTOMATUYHOIO perynoBaHHS TUCKY;

— KMCHEBOrO yCTaTKyBaHHS;

— nobyTosoro obnagHaHHs, 40 SKOro BXoanTb obnagHaHHs kabiHu exinaxy;

— CaHTEexHiYHe obnagHaHHSA, Kpicna ninoTiB i T. 4.

Bara Ttakmx cuctem gns cepedHbOro TPaHCMOPTHOrO fiTaka ctaHoBUTL 1,6 —
1,7 1, a ue 6inbwe 6 % Big Macy cnopsiAXXeHOro niTaka.

BesninotHa agiauiHa TpaHcnopTHa cuctema (BATC) noTtpebye 3MiHEHHS B
TpaouuivHiA  opraHizauii [OOCTaBkM BaHTaXiB asiauiiHUM TpaHCNOpPTOM  ANS
3abesneyveHHsa Binblioi edekTnBHOCTI. Lle npuBoanTe A0 HEOBXiAHOCTI CTBOPEHHS
cknagis, sKi MOXyTb OyTWU BMKOPUCTaHI SIK ANs TMM4YacoBoro 36epiraHHa BaHTaxis,
TaK i Ana popMyBaHHA TPaAHCMOPTHUX MOTOKIB, @ TAKOX ANSA NakeTyBaHHA BaHTaxiB
nig TpaHcnoptHun BIJIA.

BATC saBnse coboto 3aMKHYTY B Mexax CBOEI OisinbHOCTI cuctemy (To6TO Big,
ocopMneHHsa 3amoBrieHb abo [OoroBOpiB  Ha MNepeBe3eHHs1 BaHTaxiB Ao
BigBaHTaXXeHHs ofdepXyBady abo noganbloMy NepeBi3HMKY), | € CKNagoBOK B
rnoBanbHin TPaHCNOPTHIN CUCTEMI 3 NepeBe3eHHs reHepanbHNX BaHTaxXiIB.

BATC cknapaetbcs:

- 3 6e3ninoTHOro TPaHCNOPTHOrO fNiTaka AN NepeBe3eHHA BaHTaxiB,;

- CUCTEMUN KepyBaHHA MONbOTOM (KepyBaHHS 3MbOTOM i MOCagKoto,
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KOHTPOMOBAHHS KpencepcbKoro nosiboTy, HaBirauinHoro
3abesneyveHHs);
- CUCTEMW  TEXHIYHOro 0OCnyroByBaHHA | NIATPUMKKM  (TEXHIYHE

o6cnyroByBaHHS i PEMOHT niTaka, TexHiYHe 0B6CMnyroByBaHHS i PEMOHT
CUCTEMW KEPYBAHHSA);

- cuctemMn  o6pobneHHs  BaHTaxiB (KOHTPONb  CKNagiB  BaHTaxis,
PopMyBaHHS TPAHCMOPTHUX MOTOKIB);

- TEXHIYHOro  maTepianbHOro  3abe3neyvyeHHs  (NYHKTU  NPUAMAaHHSA
BaHTaxiB, cknaawu 3bepiraHHsl BaHTaxiB, NYHKTU 3aBaHTaXXEHHS).

Po3pobneHHsa NnpuHUMNOBO HOBOI CTpaTerii NepeBe3eHHA BaHTaXiB BMKOHAHO
3 ypaxyBaHHAM 3abe3neyvyeHHs1 TPaHCMNOPTHOro Mpouecy 3 MiHiManbHOK Yy4acTio
noavHn i, 9K pesynbTaT, BUKIIOYEHHSAM  nogcbkoro  dpaktopa. Crparteris
3abe3nevyeHHs nepeBeseHb 6e3niNOTHOK TPAHCMNOPTHOK CUCTEMOID OpiEHTOBaHa Ha
onTMMasribHUN PO3Mip i Bary BaHTaxiB.

Tpeba BpaxyBaTW TaKOX 3MIHEHHSI CTPYKTYPU MEPEBE3EHUX BaHTaXiB A1
peanisauil npuHumnis BTC i camunx cTpaTerin ManbyTHbOro, 3MiHEHHSA CTPYKTYPU BCiX
PiBHIB anapaTty KepyBaHHS i pernameHTauil 3aBgaHb (TpaHCMNOPTHMX Nigpo3ainis
dipm). Buxogaum 3i ctparerii fIOricTMkM | BUPOBHULTBA B NaHLOXKaX TPAHCMNOPTHUX
NMOTOKIB, HOBa CTpaTerisi NnepeBe3eHHs BaHTaXiB Mae OyTn OpraHiyHOK CKNagoBoOK B
iepapxii cTpaTerii nianpnemcTBa, sike BUKOPUCTOBYE 1i B CBOIX NepeBe3eHHSX.

OCHOBHiI  NONOXXEHHA  NOTICTUKWN, XapakTepHi Ana  qipM-BUPOOHMKIB i
crnoXxueadiB nNpoaykuii (NpiopuTeT cnoxueBaya, BUCOKUN PiBEHb CEPBICY, CKOPOYEHHS
yacy BWMKOHAHHSA 3aMOBfEHb Ta iH.) MOBHOK MIPOK HanexaTtb i OO NigNPUEMCTB
TPAHCNOPTHOrO HanpsIMKy, 3any4yeHnx 4O NOriCTUYHOT CUCTEMMN.

BigMiHHiCTIO X poBOTM B HOBUX YMOBax KOHKypeHLUiT Ha PUHKY TPaHCNOPTHUX
nocrnyr € BW3HAYEHHA MOSMITUKA KOMMSIEKCHOIO BWPILLEHHS TPaHCMOPTHUX i
NoB'A3aHMX 3 HMMK NpPob6remM Ha iHWOMY, SIKICHO BMUCOKOMY pPiBHi MOPIBHAHO 3
NiNoTOBaHMMKM aHanoramu 4aHoi CUCTEMMU.

lMpakTuka nokasye, WO Taka NosiTMKa € YCNIWHOK, KON BOHA € O0CUTb
andpepeHuinoBaHo i 6a3yeTbCs Ha TakMX OCHOBHUX KOMMOHEHTaX, SK HadaHHSA
HOBWX, HETPAOMLUIMHNX O04ATKOBUX MOCNYr NOMITUKM YKIadaHHS KOHTPakTIB y cdepi
KOMYHiKkauin. [1Jo noniTMku HagaHHA Nocnyr HanexaTtb BCi pilleHHs i 4il, cnpsiMOBaHi
Ha KOMMJSIEKCHEe 3A4IMCHEeHHS TpaHCNOpTHOro npouecy. Lle o3Havae, wo opraHisauis
nepeBe3eHb BaHTaXiB 3 ypaxyBaHHSM BiACTaHi MOro TPaHCMOPTYBaAHHSA, KifIbKOCTI Ta
TepPMiHiB JOCTaBKM MMaHYeETbCA B KOMMSIEKCI 3 4OAATKOBUMM NOCNyramMmn BUXoaa4um 3
noTpeb nonury.

Ak nokasye [0CBi4, TPaAHCMOPTHI MigNPUEMCTBA OXOYe PO3LUNPHOOTb
ansepcudikauito CBOEI AiSNbHOCTI, Ue NiABULLYE NOoTeHUian 3any4yeHHsa KhieHTypw,
30inblwye npubyToOK, NPUCKOPKE BNPOBAMKEHHS HOBUX TPAHCMOPTHMX TEXHOMOrIN,
3MILHEHHS TMO3MUiN Ha PWUHKY TPaHCNOPTHUX nocnyr. Y CBOKW 4epry, ipmu-
NpoayLEeHTU He MeHwe 3auikaBreHi B TOMy WoO 3BinNbHUTUCA Big OaraTtbox
NOriCTUYHUX PYHKLIN | 30CepeanTUCa Ha OCHOBHUX MPOMintoYmnx Buaax OisnbHOCTI
3 METOI 3HWXKEHHA BUTPAT i NiABULLIEHHSA MHYYKOCTI B pOBOTi.

U noe moBa Npo 3BUYaMHY BiAMNPaBKY BaHTaXy asiaTPaHCMOPTOM, MUTHE
oumLeHHs1 abo rnobanbHi norictudHi koHuenuii — BATC noBuMHHA cTaTtn Kpawmm
PiLUEHHAM  ONs  perioHanbHUX abo  MPKHAPOOHMX  FOFICTUYHUX  HaMpPsMKIB
nepeBe3eHHs BaHTaxXiB.

BATC nigBnwmTb NpUBYTOK TPAHCMOPTHUX KOMMaHIn Big BaHTa)XXonepeBe3eHb,
npy UbOMY 3anpoBaguTb, 6e3neyvHicTb Ta HafiMHICTb NepeBe3eHHs BaHTaXiB Ha
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NiAroToBMEHI aepo4poMn No BCbOMY CBITY.

BATC noBuHHa 3abes3nevyBaTi:

- MDKHapPOAHY TPaHCMOPTHY MepeXy Ha BCIX MigroTOBNEHUX BaHTaXXHUX

aepornopTtax B yCbOMY CBITi;

- napTHepCbKi  BiOHOCMHWM 3  HaWbinbWw  HaZIMHUMW  BaHTAXKHUMU

aBiakomnaHisiM1 No BCbOMY CBITY;

- LUMPOKMIA CNEKTP NOCIyr y cdepi BignpaBneHHs BaHTaxiB NOBITPAHUM

TPaHCNOPTOM ;

- onTumarbHy KOMBiHaLito MynbTUMOAAITbHUX TPaHCNOPTHUX

nepeBeseHb.

CermeHT aBianepeB0O30K BaHTaXiB € YaCTUHOW cdepun AisnbHOCTI 6e3ninoTHOT
TPAHCNOPTHOI CUCTEMW, HAKa MPOMOHYE KOMMMEKCHI pilleHHa AN nepecunaHHA
BaHTaXiB MOBITPAHMUM LUSIIXOM.

Mpyn BUKOPUCTAHHI Takol CUCTEMW MOXHA OTpumaTn BcebiyHMM cepBic 3
BaHTaXHUX aBianepeBe3eHb Bif BMBE3EHHSA ToBapy [0 WMOro AOCTaBKM 3a MicLem
npusHadeHHda. [pu uybomy BATC MOXe 3HM3UTM BUTpaTM asianepeBe3eHb |
3a6e3neunT KOHKYPEHTOCMNPOMOXHICTb CTOCOBHO LiiH.

MoxxnueocTi BATC y ccdepi BaHTaXKHMX aBianepeBe3eHb:

- AoCTaBKa BaHTaXiB 3a MiHIManbHOT y4acTi NOaVHK;

- CMPOMOXHICTb NpaLoBaTh Ha reHeparibHUX TPaHCMNOPTHMX NOTOKaXx;

- 3abes3neyveHHss MiHiManbHOro 4acy npwu o06pobneHHi i pgocTasui

BaHTaXiB;

- 3bepiraHHsa Ha cknagi Ta gucTpubyuis;

- €KOHOMISi Npu nepeBe3eHHI HeBenWKUX BianpaBneHb 3aBAskM 1X

KOHconiaau,ii;

- Tracking & Tracing (cuctema BIiOCTEXEHHA BaHTaxiB y pearlbHOMY

MacwTabi yacy Yepes IHTepHeT).

BATC mae HagaBaTu TakoX BeCb CMEKTp Nocnyr 3 AOCTaBKM — Bif MUTHOrO
0bopMNEHHA 00 KiHUEBOro TpaHCNOPTYBaHHA OO Micuda npu3HadveHHs. [puamaty i
BiANpaBnsATM BaHTaxi B YCiX NIArOTOBNEHUX aeponoptax CBIiTY i 3HaxXoauTu
ONTUManbHI MapLUIPyTU MiXK NYHKTaMW JOCTaBKU B YCbOMY CBITI.

BATC noBuHHa 34iCHIOBATU BaHTaXHi aBianepeBe3eHHs Ha BinbLU BUCOKOMY
SIKICHOMY piBHI NOPIBHAHO 3 MifIOTOBAHOM asiali€to:

- LLIOPIYHMI BiACOTOK 30UTKY Mae ByTn MeHLLE NOPIBHAHO 3 MNifIOTOBAHO

aBiaLielo;

- KOHKYPEHTOCMPOMOXHi YMOBW;

- BinblW KOPOTKMM Yac nepecunaHHs MnopIiBHAHO 3  TpaauuiHUM

niNnoToBaHNM aBialUilHM NepeBe3eHHAM BaHTaxXiB;

- NPOMOHYBaHHA OiNbll  BMCOKOI  LWINILHOCTI  MOMNbOTIB i MOCTINHOT

MOXITMBOCTI NyiaHyBaHHS MPOMYCKHOI 34aTHOCTI.

BATC noBuHHa BMKOPUCTOBYBATU MiHIMaNbHUN MapLUpyT OOCTaBKM BaHTaxXiB,
npy  UbOMY CRMparuMcb Ha BCeDBiIYHY CUCTEMYy KepyBaHHS  SKIiCTIO, sKa
3aCTOCOBYETLCA TaM, [e Le HeobxigHo. Hanpuknag, nepeBe3eHHa no TepuTopil
TPeTiX KpaiH i KOMMNIIEKCHI JOCTaBKM BaHTaXiB Bif ABepen 0O OBEPEN.

BATC 6yae e(hekTMBHOK Ha reHeparnbHUX aBianepeBe3eHHSX, Konm noTpibHa
LWBMAKICTb NPU OOCTaBLi BaHTaXiB B HaAMOINbLL 3aBaHTAXXEHUX BaAHTaXXHMX MOTOKaX
MK KpalHaMW i Ha iHLi KOHTUHEHTW.

Ona dipm, WO 3anMmalTbCA NEepeBe3eHHSAMN, HEOOXiAHMM € BUKOHAHHSA
GYHKLIN KOHTPOM 3a BaHTaXaMu Mig 4Yac nepeBe3eHHs, 30epiraHHa npogykuii Ha
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CKnagax TPaHCNOpPTHWUX MigNPUEMCTB, PO3POONEHHA MapLIpyTiB A4OCTaBKM TOBapiB.
[Ana TpaHCNOPTHMX MiANPUEMCTB HEOOXiOHMMN EeneKTPOHHU OOMIH AaHuMKU  MiX
y4yaCHMKaMm NoriCTUYHOro npouecy i 3éepiraHHs iHpopmalii.

Hocsig 6inbWOoCTi TpaHCNOPTHUX ipM nokasye, WO NoniTMka Ao4aTKOBMX
Nnocnyr, He TnOB'A3aHUX 3 MNepeBe3eHHAMW, Oae MO3NTUBHI pesynbTaTtu. BoHa
nigBuLLye nOTeHUian 3anyyeHHs KNieHTypu, 36inbwye npubyToK, [A03BOMSE
NPUCKOPUTK BTINEHHSA BinbLU NPOrpecUBHUX TPAHCNOPTHUX TEXHOSMONIN | NONINWEHHSA
obcnyroByBaHHS CNOXUBAYiB, AKi NOCTIMHO KOHTAKTYIOTb 3 NEpPEBI3HUKAMN, 3MILHIOE
IXHE CTAHOBULLE HA PUHKY TPAHCMNOPTHUX MOCHYT.

Ha gymKy geskux ekcnepTiB-rnoricTiB, OCHOBHOK MPUYMHOKD, SKa NepeLLKOAXKaE
PO3LUMPEHHIO B3aEMOAIN NPOMUCIIOBUX | TPAHCNOPTHUX oipM Yy cdepi JNOriCTUKN, €
Hebe3neka BTpaTM BaHTAXXOBITACHMKOM KOHTPOMO 3a MNEPEBE3EHHSIM CUPOBMHM |
rotToBoi npoaykuii. Pasom 3 TuMm cnig 3asHaunMTn, WO UA NpuyMHa cyB'€éKTUBHOIO
xapakrtepy i 1l Bnnue Oyae 3MeHLyBaTMUCHA B Mipy HakonuyeHHs Aoceigy poboTtw i
3MiLHEHHs OoBipw.

MoniTvka TpaHCNOPTHMX NIANPUEMCTB B 06MacTi KOMyHiKauih Mae Ha MeTi
iHOpMYBaHHSA KMiEHTIB Npo nepeabadyBaHi nakeTn Nocnyr, NOCTIMHO BNAMBATK Ha
KNieHTYpy, Wob BOHa KopucTyBanacs iX nocrnyramu B SIKOMOra LmpLiomy obcasi.
[HWa meTa uiel NoniTUKM - CTUMYSIIOBAHHA MOLWUMPEHHA | BAOCKOHANEHHA B3aeMoaii
TpaHCNOPTHUX ipM 3 BaHTaXOBiAMNPaBHWUKAMM HA OCHOBI  BUKOPUCTAHHSA
KOMN'OTEPHOT TEXHIKM, FONIOBHUM YMHOM YepEe3 eNEKTPOHHUI 0O6MIH iHGhopMaUi€eto.

I[H(bOpMyBaHHS KNIEHTIB MPO MOXIIMBICTbL 3anponoHyBaTV nakeTn nocnyr
O3Ha4ae He TiNbKN NOCTIMHUI 3B'A30K 3 HUMUK, a N NEPEOCMUCIIEHHSA CaMOol MONITUKN
BaHTa)onepeBe3eHb. AKWO 30yT TpaHCNOPTHUX Mocnyr Bce Oinblue 3aBONOBYE
PUHOK MOKYyMnuiB, a He npodasuiB, Us BMMOra mae OyTu npoBigHOKW i B nepiogun
OOMEXeHHs1 TPaHCMOPTHUX MOTY)XHOCTEW, OCKINbKM NparHeHHs 36yTu nocnyru
NPOSIOHroBaHe Yy Yaci.

Kpim Toro, ana 36yty nocnyr HeobxigHa LWe oJHa BaxnuBa YMOBa:
iHdpopMaLuiss NoBMHHA oHoBoBaTMUCsA. MOXyTb YBOAUTUCS HOBI MapLUpyTu abo HOBUN
cnoci® nepeseseHb, WO ChpUde NiABULLEHHIO CTYNEeHs BU3HAYEHOCTI NPONOHOBAHOIO
naketa nocnyr. Takmm 4YMHOM, NoniTuka B obnacti KOMyHikaLii NOBUHHA NepeKoHaTn
PUHOK, LWOO BM3HAYMTM IPYnn KIIEHTYpWU 0COBMMBOI 3HAYYLLOCTI LLOAO MPONOHOBaHUX
nocnyr i MOXnMBOI TX cTabinbHOCTI.

Mpono3uuii naketa TPaHCNOPTHUX MNOCAYr nepeaye BUBYEHHA noTpeb
KNieHTypu. B oCcTaHHi poku Ha TpaHCNopTi AOCHIMKEHHAM NOTpeb y nocnyrax noyanu
3anmMatucs cneuianbHi NOTICTUYHI LEHTPKU, SKI aHanisyloTb BaHTaXOMOTOKU | X
po3nogin no mepexi. lNicna aHanisy po3pobnsaTb Nponosuuil Woao opraxisadil
ONTUMasnbHUX BAHTAXXOMNOTOKIB aBiauliiHUM, a TakoX iHLWMMK BUOAMU TPaHCNopPTYy, a
TakoX LWoao cnocobiB po3nofisly nepeBe3eHb MK PisHUMM BuMAAMU TPAHCMOPTY,
KOMMNIIEKTYBaHHS rpynu ToBapiB, MOPSAKY YKNadeHHA OOroBOpiB Ha NepeBe3eHHs Ta
iH. MeTa gaHoi koHuenuii — 3abe3neunTn NigBULLEHHSA PiBHA edEeKTUBHOCTI poboTn
TpaHCNOPTY NOPIBHAHO 3 MiIIOTOBAHMM BapiaHTOM NepeBe3eHHS MO NOBITPHO, a TaKoX
AOTPUMaHHA TEPMIHIB 4OCTaBKN BaHTaxiB, NiABULLLEHHS HALIMHOCTI Ta perynsapHoCTI
nepeBe3eHb.

3acnyroBye Ha yBary neperpynyBaHHS BaHTaxiB Ha BaHTaXOMOTOKU 3a
AonomMororo  6esninoTHOI  TPaHCMOPTHOI  CMCTEMM 3 METOK  MiABULLIEHHSA
peHTabenbHOCTI NepeBe3eHb 3aBAsKM YKPYMHEHHIO BAHTaXXOMOTOKY | BNPOBAAXXEHH!O
aesikux onepadin. KoHUEHTpauilo BaHTaXOMOTOKIB CTUMYIOE TapudHa NoniTuka,
3aBOAKM HAKIM  MacoBi MepeBe3eHHA BaHTaXiB 34IMCHIOITLCA 33  3HUXEHUMU
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Tapugamu. [lpy  uUbOMY Micue neperpynyBaHHS  BaHTaXOMOTOKIB  MOXe
BMKOPUCTOBYBaTUCA OgHUM abo Aekinbkoma nignpneMcreamu.

BucHoBKM i nepcnekTuBmn

3acTtocyBaHHA 6e3niNOTHUX NiTanbHUX CUCTEM 3HAXOOUTLCA Ha MOYATKOBIM
cTagii, WO XapakTepuayeTbCs 3HAYHMM piBHEM PO3BUTKY 6€3ninoTHUX niTanbHUX
anapatiB Ta IX efleMeHTiB, a TaKoX BIiQCYTHICTIO niAcTaB [Afis 3acTOCyBaHHS
6e3ninoTHUX NiTanbHUX anapaTiB y peanbHUX TEXHOMNOrMYHUX npouecax. BupiweHHs
LUbOro NpoTupivyda notpebye BMPILLIEHHSA Pi3HOMAHITHUX Npobrnem KoHUenTyasnbHOro,
TEXHIYHOrO,  TEXHOSIOMYHOro, MeTOAOSIONYHOro,  opraHisauiHO-NpaBoBOro i
HOPMaTUBHOIO Xapakrepy.

BukopuctaHHa ©6e3ninoTHOI aBiauiiHOI TPaHCNOPTHOI CUCTEMM Aonomarae
YHUKHYTU TPaguLinHUX MOMUIOK, WO BMHUKaKTb MPWU MiNIOTOBAHOMY BUKOPUCTAHHI
aBialiNHOI TEXHIKA BUKNKOYaoYM NIOACBKUIA (OaKTop, CNpUSE NPUCKOPEHHIO OOCTaBKM
BaHTaXiB, 3MeHLWye obCArn 3anaciB TOBapHO-maTepiasibHUX LiHHOCTEN, nigsuLlye
NPOAYKTUBHICTb | €DEKTUBHICTb NepeBe3eHb.

3aranom cborofHi 3actocyBaHHs 6e3nifIOTHMX MiTaNbHUX CUCTEM Y UMBINbHIN
ranysi nNpakTM4Ho OBMEXYETbCA OKPEMUMW BUMagKamum MiCLEBUX 3acCTOCyBaHb Ha
KOPUCTb BUPILLEHHS] NMOTOYHMX BUPOOHUYMX abO E€KOHOMIYHMX Npobnem, rofioBHUM
YNHOM LUNIAXOM  eKcnepuMeHTanbHoi npouenypun. OTxe, 3pPOCTaHHA  PUHKY
6e3ninoTHMX niTanbHUX CUCTEM, SK OYIKYETbCS, 3abe3neynTb MOXIMBICTb psay
TEXHIYHMX Ta aaMmiHictpatTmBHMx OGap'epiB, WO OOMEXYHOTb BUKOPUCTAHHSA
6e3ninoTHMX NiTanbHUX CUCTEM Y HaLiOHaNbLHOMY NOBITPSHOMY NPOCTOPI.

Lle pocnimkeHHs cnig po3rnagatM K nornepenHin KpoK O KOMMSIEKCHOro
OUiHIOBaHHA Ta onTumiszauil Bumor o BATC, Bknwyakum cam niTak, HasemHy
iHbpaCTPYKTYypY, eKkcrnyaTtauito ToLLo.

Cnucok nitepatypu

1. XapueHko, Bnagnmup. AHanm3 npuMeHeHnsa GecnunnoTHbIX aBUALMOHHbIX
CUCTEM rpaxkgaHckoro HasHauyeHus / Bnagummnp Xapuenko, Amutpui MNMpycos. — Knes
:2012. - C. 118 -130.

2. Hasan, Yasim. Preliminary design study for a future unmanned cargo
aircraft configuration / Yasim J. Hasan, Falk Sachs, Johann C. Dauer. / CEAS
Aeronautical Journal, 9(4) 571-86 — 2018. — P. 61 — 74.

3. Burzlaff, Marcus. Aircraft Fuel Consumption — Estimation and Visualization.
/ Marcus Burzlaff. Hamburg University of Applied Sciences. — Hamburg, 2001. —
P. 47 —63.

4. Flightpath 2050, Europe’s vision for aviation: maintaining global leadership
and serving society’s needs. / S. Kallas, M. Geoghegan-Quinn, M. Darecki,
C. Edelstenne, T. Enders, E. Fernandez, P. Hartman. — Report of the European
commission No. EUR 98. — Brussels, Belgium, 2011. — P. 44 — 52.

5. Energy efficiency optimization in UAVs: a review / Eleftherios Amoiralis,
Marina A. Tsili, Vassilios Spathopoulos, Antonios Hatziefremidis. Materials Science
Forum, Vol. 792. — 2014. - P. 117 — 131.

6. Valerdi, Ricardo. Cost metrics for unmanned aerial vehicles. Infotech@
Aerospace. Session: I@A-68: UAV Systems - Issues & Technologies. September
26-29, 2005. — https://doi.org/10.2514/6.2005-7102.

45


https://doi.org/10.2514/6.2005-7102

BiokpuTi iHdpopmauiviHi Ta koMn'toTepHi iHTerpoBaHi TexHonoril, Ne 94, 2021

7. Energy use and life cycle greenhouse gas emissions of drones for
commercial package delivery. / Joshuah K. Stolaroff, Constantine Samaras, Emma
R. O'Neill, Alia Lubers, Alexandra S. Mitchell, Daniel Ceperley. Nature
communications 9. Article No. 409 — 2018. — P. 41 — 49.

8. Timothy R. Gulden. The Energy Implications of Drones for Package
Delivery: A Geographic Information System Comparison. - 2017. -
https://doi.org/10.7249/RR1718.1.

9. Collins Mark Patrick. The Future Market for Large Unmanned Cargo Aircraft
in the National Airspace System. Unmanned Cargo Aircraft Conference. March, 20,
2018.
https://www.platformuca.org/wp-content/uploads/2018/01/LUCA-market-research-
thesis-by-Mark-Patrick-Collins-v7.pdf.

10. Rian, Van Groningen. Cost Benefit Analysis Unmanned Cargo Aircraft:
Case Study Stuttgart — Urumgi/Shenzen. — https://www.platformuca.org/wp-
content/uploads/2017/01/Groningen2017-Business-case-UCA-China-Europe.pdf.

11. Historical and Future Trends in Aircraft Performance, Cost, and Emissions
/ Joosung J. Lee, Stephen P. Lukachko, lan A. Waitz, Andreas Schafer.
https://www.annualreviews.org/doi/abs/10.1146/annurev.energy.

12. Peeters P. M., Middel J., Hoolhorst A. Fuel efficiency of commercial
aircraft: an overview of historical and future trends /
https://www.transportenvironment.org/discover/fuel-efficiency-commercial-aircraft-
overview-historical-and-future-trends/.

References

1. Harchenko, Vladimir. Analiz primenenija bespilotnyh aviacionnyh sistem
grazhdanskogo naznachenija [Analysis of the use of civil unmanned aerial systems] /
Vladimir Harchenko, Dmitrij Prusov. — Kiev : 2012. — P. 118 — 130.

2. Hasan, Yasim. Preliminary design study for a future unmanned cargo
aircraft configuration / Yasim J. Hasan, Falk Sachs, Johann C. Dauer. /| CEAS
Aeronautical Journal, 9(4) 571-86 — 2018. — P. 61 — 74.

3. Burzlaff, Marcus. Aircraft Fuel Consumption — Estimation and Visualization.
/ Marcus Burzlaff. Hamburg University of Applied Sciences. — Hamburg, 2001. —
P. 47 -63.

4. Flightpath 2050, Europe’s vision for aviation: maintaining global leadership
and serving society’s needs. / S. Kallas, M. Geoghegan-Quinn, M. Darecki,
C. Edelstenne, T. Enders, E. Fernandez, P. Hartman. — Report of the European
commission No. EUR 98. — Brussels, Belgium, 2011. — P. 44 — 52.

5. Energy efficiency optimization in UAVs: a review / Eleftherios Amoiralis,
Marina A. Tsili, Vassilios Spathopoulos, Antonios Hatziefremidis. Materials Science
Forum, Vol. 792. — 2014. - P. 117 — 131.

6. Valerdi, Ricardo. Cost metrics for unmanned aerial vehicles. Infotech@
Aerospace. Session: I@A-68: UAV Systems - Issues & Technologies. September
26-29, 2005. — https://doi.org/10.2514/6.2005-7102.

7. Energy use and life cycle greenhouse gas emissions of drones for
commercial package delivery. / Joshuah K. Stolaroff, Constantine Samaras, Emma
R. O'Neill, Alia Lubers, Alexandra S. Mitchell, Daniel Ceperley. Nature
communications 9. Article No. 409 — 2018. — P. 41 — 49.

46


https://www.nature.com/articles/s41467-017-02411-5#auth-Joshuah_K_-Stolaroff
https://www.nature.com/articles/s41467-017-02411-5#auth-Constantine-Samaras
https://www.nature.com/articles/s41467-017-02411-5#auth-Emma_R_-O_Neill
https://www.nature.com/articles/s41467-017-02411-5#auth-Emma_R_-O_Neill
https://www.nature.com/articles/s41467-017-02411-5#auth-Alia-Lubers
https://www.nature.com/articles/s41467-017-02411-5#auth-Alexandra_S_-Mitchell
https://www.nature.com/articles/s41467-017-02411-5#auth-Daniel-Ceperley
https://www.rand.org/about/people/g/gulden_timothy_r.html
https://doi.org/10.7249/RR1718.1
https://doi.org/10.2514/6.2005-7102
https://www.nature.com/articles/s41467-017-02411-5#auth-Joshuah_K_-Stolaroff
https://www.nature.com/articles/s41467-017-02411-5#auth-Constantine-Samaras
https://www.nature.com/articles/s41467-017-02411-5#auth-Emma_R_-O_Neill
https://www.nature.com/articles/s41467-017-02411-5#auth-Emma_R_-O_Neill
https://www.nature.com/articles/s41467-017-02411-5#auth-Alia-Lubers
https://www.nature.com/articles/s41467-017-02411-5#auth-Alexandra_S_-Mitchell
https://www.nature.com/articles/s41467-017-02411-5#auth-Daniel-Ceperley

BiokpuTi iHdpopmauiviHi Ta koMn'toTepHi iHTerpoBaHi TexHonoril, Ne 94, 2021

8. Timothy R. Gulden. The Energy Implications of Drones for Package
Delivery: A Geographic Information System Comparison. - 2017. -
https://doi.org/10.7249/RR1718.1.

9. Collins Mark Patrick. The Future Market for Large Unmanned Cargo Aircraft
in the National Airspace System. Unmanned Cargo Aircraft Conference. March, 20,
2018.
https://www.platformuca.org/wp-content/uploads/2018/01/LUCA-market-research-
thesis-by-Mark-Patrick-Collins-v7.pdf.

10. Rian, Van Groningen. Cost Benefit Analysis Unmanned Cargo Aircraft:
Case Study Stuttgart — Urumgi/Shenzen. - https://www.platformuca.org/wp-
content/uploads/2017/01/Groningen2017-Business-case-UCA-China-Europe.pdf.

11. Historical and Future Trends in Aircraft Performance, Cost, and Emissions
/ Joosung J. Lee, Stephen P. Lukachko, lan A. Waitz, Andreas Schafer.
https://www.annualreviews.org/doi/abs/10.1146/annurev.energy.

12. Peeters P. M., Middel J., Hoolhorst A. Fuel efficiency of commercial
aircraft: an overview of historical and future trends /
https://www.transportenvironment.org/discover/fuel-efficiency-commercial-aircraft-
overview-historical-and-future-trends/.

Haginwna pgo pegakuii 18.12.2021, posrnaHyTta Ha pegkoneril 19.12.2021.

OcCHOBHBIE MOJIOKEHUS KOHIICNIIUU CO3TAHUA 0eCTNJIOTHOM
ABHALIMOHHON TPAHCIOPTHOM CUCTEMBI

MpumeHeHne 6ecnunoTHbIX NeTaTesnbHbIX CUCTEM Haxo4MTCA Ha HavanbHOW
CTaaun, 4YTO XapakTepusyeTcsi 3HaAYUTENbHbIM YPOBHEM pa3BUTMS OeCnMNOTHBLIX
netaTtesnbHbIX annapaTtoB M UX 3NEMEHTOB, a Takke OTCYTCTBMEM OCHOBaHUN ANS
npUMeHeHNa 6ecnUNOTHbBIX NeTaTeNbHbIX annapaTtoB B pearnbHbIX TEXHONOMMYECKMX
npoueccax. PaspelweHne aTOro npoTuBopeyvnsa TpedyeT pelleHus pasnnuyHbIX
npobrem KoHLenTyanbHOro, TEXHNYECKOro, TEXHOMNOMMYeCcKoro, MeTogonorm4eckoro,
OpraHM3auUnoHHO-NPaBOBOro N HOPMAaTMBHOIO XapakTepa.

Mcnonb3oBaHne ©ecnuioTHOM  aBMAUMOHHOW  TPAHCMOPTHOW  CUCTEMbI
nomoraet wmsbexarb TPagAULMOHHBLIX OLMOOK, BO3HUKAKOLWIMX MPU NUIIOTUPYEMOM
MCMNOSIb30BaHUN  aBUMALMOHHOM  TEXHUKW, UCKIYad YernoBeYecKnn  akTop,
CMoCoBCTBYET YCKOPEHWNIO JOCTABKM MPy30B, YyMeHbLlaeT 06beMbl 3arnacoB TOBapHO-
MaTepuanbHbIX LEHHOCTEN, MNOBbIWAET MNPOU3BOAUTENBHOCTL M 3PPEKTUBHOCTL
nepeBO30K.

B uenom cerogHs npuMeHeHue OecCnUOTHbIX aBMaLUMOHHbIX CUCTEM B
rpaXkgaHCKoM oTpacnm MNpPakTUYECKU OrpaHUYEHO YacTHbIMWU CIy4as MM MECTHbIX
NPUMEHEHN B MNONb3Yy PELUEHUS TEKYLMX NPOU3BOACTBEHHbLIX MM 3KOHOMUYECKMX
npobnem, rnaBHbIM  00pasomM  MNyTeM  3KCNEpUMEHTANbHOM  npoueaypbl.
CnepoBaTtenbHO, OXMOAETCA POCT pblHKA GECMMMNOTHBIX NeTaTenbHbIX CUCTEM, YTO
No3BONUT nNpeodoneTb psad  TEeXHUYEeCKUX W adMUHUCTPATUMBHbIX Oapbepos,
OrpaHMyMBaKLWMX  UCMONb30BaHME OEcnUMOTHbIX NeTaTeNbHbIX CUCTEM B
HauMoHanbHOM BO34yWHOM MpocTpaHcTBe. CnegyeT oTMeTUTb Bce 6Gonbliee
pacnpocTpaHeHne BecnunoTHbLIX CUCTEM B 00LLIEM TpaHCMopTe.

Llenbto gaHHom paboTbl ObiNO OUEHUTb OCHOBHLIE MOSIOXEHUSA KOHLENUMn
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co3gaHna 6ecnunoTHON aBWALIMOHHOM TPAHCMOPTHOW CUCTEMbI C TOYKM 3PEHUS
aspoanHaMuKnM, Mo BECOBOMY COBEPLUEHCTBY, MPOYHOCTU, YNpaBreHuo, cucteMmam
camorneTta, 9neKTPOHWKe, SKCMNyaTaunoHHOM TEXHOMOMMYHOCTU, HaAEXHOCTU WU
BGesonacHOCTM WM nokasaTb, 4TO TakMe Trpy3oBble OecnunoTHUKM  ByayT
KOHKYPEHTOCMOCOOHBIMU C KPYMHBIMU NUIOTUPYEMBIMU KOMMEPYECKUMU TPY30BbIMU
camoneTamu, a Takke aBTOMOOUNbHLIM TPAHCNOPTOM.

OTO wuccnegoBaHve 6bINO  MOTUMBMPOBAHO pacTywum BO BCEM  Mupe
WHTepecoM K 6ecnunoTHbIM rpy3oBbiM camorieTam. OHa 6bina cocpefoToyeHa, B
YAaCTHOCTM, Ha  ynyylWweHUn rpy3oBbIX OeCnUNOTHUKOB MO CPaBHEHUIO C
CYLLEeCTBYOWMMN OBbIYHbIMM camoneTamu obwen asuaumm, u 3TO cnegyeT
paccmaTtpmBaTb Kak npeaBapuTEeNbHbIA LWar K KOMMEKCHOW oueHKe GecnmmnoTHbIX
rPY30BbIX TPAHCMOPTHbLIX CUCTEM.

Knro4veeble cnoea: 6GecnunoTHbii netatenbHbin  annapat  (BIMJ1A),
BbecnunoTHasa aBnaunoHHas TpaHcnopTHasa cuctema (BATC).

The basic the provisions of the concept of creation
of unmanned aircraft transport system

The use of unmanned aerial vehicles is at an early stage, which is
characterized by a significant level of development of unmanned aerial vehicles and
their elements, as well as the lack of grounds for the use of unmanned aerial vehicles
in real technological processes. The resolution of this contradiction requires the
solution of wvarious problems of a conceptual, technical, technological,
methodological, organizational, legal and regulatory nature.

The use of an unmanned aviation transport system helps to avoid the
traditional mistakes that arise during the manned use of aviation technology,
eliminating the human factor, helps to accelerate the delivery of goods, reduces the
amount of inventory of goods and materials, and increases the productivity and
efficiency of transportation.

In general, today the use of unmanned aircraft systems in the civilian industry
is practically limited to special cases of local applications in favor of solving current
industrial or economic problems, mainly through an experimental procedure.
Consequently, the market for unmanned aerial systems is expected to grow, which
will overcome a number of technical and administrative barriers that restrict the use
of unmanned aerial systems in national airspace. It should be noted the increasing
spread of unmanned systems in public transport.

The purpose of this work was to assess the main provisions of the concept of
creating an unmanned aviation transport system from the point of view of
aerodynamics, in terms of weight perfection, in terms of strength, in control, in aircraft
systems, in electronics, in operational manufacturability, reliability and safety, and to
show that such cargo drones will competitive with large manned commercial cargo
planes and road transport.

This research was motivated by the growing worldwide interest in unmanned
cargo aircraft. It focused in particular on improving cargo drones over existing
conventional general aviation aircraft, and this should be seen as a preliminary step
towards a comprehensive assessment of unmanned cargo transport systems.

Key words: unmanned aerial vehicle (UAV), unmanned aerial transport
system (UATYS).
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