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Abstract. The article presents the structure of the software package for determining
coordinates of the consumer by satellite navigation systems based on SDR technologies. Software
processing is carried out on the basis of GMEHR software. The main advantages and
disadvantages of GNSSDR are presented, as well as the results of testing the software package by
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OF THE DANGER OF A CONFLICT SITUATION
IN THE INVESTIGATION OF AVIATION EVENTS
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Abstract. The article describes the existing trends in the investigation of aviation accidents
and aviation incidents, and substantiates the relevance of an objective quantitative automated
assessment of the danger of approaching aircraft in the investigation ofow®lat separation
intervals.

Keywords: conflict situation, violation of separation intervals, investigation of aviation
events, danger of convergence, normalized coordinate system.
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MUTUAL INFLUENCE OF SECONDARY RADARS ON THE EFFICIENCY
OF AIR TRAFFIC MANAGEMENT

Vorobyov S. A.
Lezhankin B. V., Candidate of Technical Sciences
Turintsev S. V.Canddate of Technical Sciences

Moscow State Technical University of Civil Aviation, Irkutsk Branch
(Irkutsk)

Abstract. The process of organizing air traffic is inextricably linked with monitoring the
spatial position of objects using secondary rai@tems. The quality and reliability of the radar
information displayed on the traffic service indicator must ensure the required flight safety,
regularity and efficiency. The influence of interference on the air traffic control process
significantly compicates the work of the dispatcher; in this regard, studying the nature of the
occurrence of interfering influences is an urgent task.

Keywords: secondary radar, fruit pulse, modeling in LabVIEW.

9 d HJdJ
OHOYO ttweOddLOydd otLHEZ'NdedE @80 ddd
4 Isfmw fllsjd BJMYjud ddv BJ LY OMmdzs
Istc Odzinls 9 O, orHjteydoOdedw tedj dgdzj dBsG 5
E Hjdedd or MsCs2 tcj Czdwtcdesmisd or § sdz
Cldo dptshils.! ¥ s QUi Miso j dathets ) 6 HH Pdgd | o 5L d
h d mMdMilsj o3 s OdedL Oydd otSLHEN dzsS@ 1S
BOIsdL dtetso Odadz 2 mMitcodMm kffttOs dzj dzd W
LEOdZdL Oydd ftesmMistcOdzmise j dzdztsc s f tsdztsy J dz
MzHtse) sfizh j Mlso dzv § Is iywic O H ff s dztyf Ss@iFsof 9 dzdz” A
t OHd s dzsC Oy d tsdadz j mMdmilsj d3r f sfdzj His9 Ols j dz
tsB dzOtclzy J dzd W , gL o3 toj dzd 4 CtststcH d dzOIs o 5L H |
ftcj HBEBMSOoadzw e Is d fHtdded &30 Is ddaW stedzOyds k21
s0O¢ ftcjHfdMizo @B @Gz @O0 dc Oyd tsdzdz 2

J

1
tcj h O
fesh
mMtseB dz
'{WWJ-
f 5B
Qo Ists
o d

Ho dX J dzd J otSLHENdZ A mMkH tso dzj 5B~ SH d di3ts 1
fl’]IZthT]ISSJdZerdS ojddujdddd (s kzms dzts? fi
fsor hjdadJ Istsydztsmis d d HisMistse j tedzts Mis 1
ddaW stedzsOydd s daftasshidus@asmigalzdd Bl jSCIstse Izt
COyj mMlse j dgdzes toj h Ols fsmMisOodzj dedz § L OHOY(d
mMkzH dzO

HISSJtGthZ»fI]BSTSSGdZdJ tcOHd Bz Oy d sdadz’ = f
fsor mMdls! BJjLBY Omdetsls! fsdzj Istse L O sk
fsd3j BsRfgde sMmisd tcOHdBdZtS Oy d sdzdz" n dL o,
fsd3j ntskMmMlss2 ydotsmils! 8¢ MdzjHkjls f sded ZOIs! dg
~nlzyd LOHOdzdz" = L d2Oyj dzd?2 (sCOLOIsjdzd d ¢
oL By detsMmisd  sH Qo dzj ded W oL Od dzdzets ¢ s ls@ gzd W
HdMYf JlsyjteMSdr ©COHdBdEZES Ostetso .

35



1. [ Olsj tod ©dzr d dd&j ssHT tejhjdzdw L OH O
[fdMOdedj o ssHBO WOHIBAEES OYydd
ltetsyj M BtecOdzedL Oydd oBLHEh detsets HodY |

ZzOBdzt Hjded jd&3 L O Bi jSCIsORBd EZftcOodzj dzgdw Mt
I WWjSlsdody 8 MitjuMmlsotsdy, t©jhOshddk L OHOY
Wy dzw s Is fipw olststed ydz j COHJsdsC Ol tstyo dzs 2 to |

tcOHd Bt Oydd M OCIlsdeodz d3 tslse j Istsds. ] &zO o
weodzw jlsfw otL @3y desMmis! e OdzdL Oydd € OdzO dzC
mMkH 20, MBHjtey O dr ddaW stedzgOyde B EyOMmls da
dzts d3J te) d f OcOd3 Iste,On MAYEGfiplD (pr sBO) .
t smmd2mMEBs2 AjHJtOYdd o dzOMmlsswh jji otej d3w
COHdBdsC OYyRBS d v Hd mcAajudside 2 [ 8] . tdndda
Ny sdz! L lzj s ftcd fdzjlsOr 6 d&BOwh tclzls O3,
dJrRBS W 9 dzW j Is W B3d Y HEz &zOtcsH dz' a3, BBBtclsso r ¢
Oh j dg ofmy 1w, o fsdzdzgw s h dj ftsdzj st )
otsLHEMNd d©3 tcOMMOd) , d wWoeodzwjlsmw tsfc
Nd ded W . -QrqudnjCitedp’iS2ziste § 4 d O3 W o dzv jely Qizd { S D1
Odz! dzr » B AXZOMISW AR oBLHENMNdsets {f tcsmlstcOdsaf
shdsolk WEdS ydoddteseo Odzdwy o lststed ydzts?
B tctso Odzd W ) zOL j d3dzts 2 yofisd sBtstolz
Hjtey Ohjets ddat stedsOyds s Isddy dzz OFf dedd™* d »
sMistcOdzmilso 5. 1l stolstseo OW yomls: ( MOd3tsdzj Is ¢
, BBiJMfjydeOjls jcets HJjSCtSHdose Oded W
ftcOh do Oj d3r ~ H Odzdz - d Wotcd3dtetso Odzd W ts
Oud dzd 4 L Off tc @dgfjolsAgiGi3ts ¢ 5 O LifjOlgxizts § SBStclZH
o jlsdzr 2 MdedzOdz, tjh OjIs HOej L OHOYCJ:
- BftejHjdzV jIs CtststoH d dzOlIsT Bl j S50, sB S
gL i toj dedw otej 3 dedets? L OHjtYSd d&@iYHE L O
(9" udfmdz¥ § sf¥ HOdz detsfls! ) § fd SHHQ HEF lsim) fA @ (C
- I sdzeyOjls dL Ble jlsdzsets Md e dzOdzO ( daW 5t
dlstczCIsztcO L Oftesmdese s  RBS® g sudsls Bo dg dz
edmizdeCd 1. 1 LOftesmdsd MdedzOdy (tdfm. 1
o t6J d3J dadats d3 dfjdzisH) i o Pt z dz' ) G=d§d dpSlin ol Off 3e sMU B
sz £@,1 WM LOftsm o Mslsr §tsdzj sO) .

s_namgx

Frr-ISess=
g OoE @ a
(o}

&

Q
&

T3

—

Pl

t dMEz dzs @& SIe.Q)szZtc O L Of etsmd®BEs Md 6 dzO dzC

36



[ojlsdy 2 MdedOdk (tdfm. 1.8) MmMemssdls
F1 R, Mttke jlsMiso Rzl &BuBakEcHE Mt j d
JqdzW stcd3dOydtsdedzr » dBY zdzr Mse, ©OLHJ dzj dzdz" A
o C Oy ALsA2, Ad; Bl, B2, B4; C1, C2, C4; D1, D2, D4) ftsH jtey ON
LdzOyjdedj §jtcjHOoOj BseEts § OwOdjlstcO® (Bt
o Msls)@]. | u

F1 C1 A1 C2 A2 C4 A4 B1 D1 B2 D2 B4 D4 F2

| T

{ ik dztsiCu SleES)s e © o j Is dzRBSs ) d ¢ dzO d&zO

CWW jClsdo dzgsls stec Odzd L Oyd d otSLHENdzts
Hisfylstse j todats fyls+ d Iksydsls: & ot esdL ¢
slso jlsilse j dedeslsd dzO 1 StcOdzj HIMY jlsyd ed. |
SftejHjdvslsmMY Isjnrnddud MSEdBd n Ote@dssted) fplszst
Jdz¥ stedsOYydd it jHjdv My dhftcOo dsils: & )
fsdi3jn o COdOd Jt[. swbkhjflsoj ddesj f sdjnE
odzdwdzed j 5 ftetsMmistcOdzMmise j dadets tOL dzgj ij dadz” =t
CjedtdzOd desd fygdzstef tc Qdedzj dedd oL HEN dzF o3
i tsfdzj Istcj Is d ydats 2 sBtcOBSISCd 9" HO9 OdzOM!
keOmMmses ' 7 ©WOHdEEESOydddy =7 Stif dizj S Msoe,
Hick ¢ O dzO 8400H0D dEj dizd du s ¢ ZOMdzts f ZOdes o 52 dd dz
fosMlstcOdzmiso © RO BH dzsf! tHds | w, slsdsj

(ted

SlssBtcO)y OdzOM! dzO 1 € tcOdzj Hth;BquO .

{ Mz digdsdR 5O s Ju dzO@ 1 CtOdzj HdHh

I St Hjdydede 2 (Bisdzj dzls otej B dzgd 2@ 4 €
qijshd) bLOWtskdmte, ssBLOLEZY o OL d &L

37



cOo sMlsstededzd 2 Istojzasd ddS, 1 sflsOs dzj dads
ledujd Mesdddhn! bejtd, HJ@ZOBICO §j 6] d
Meddyjddd oMjr bktjr GldjlbssS @O Hds?
C Wz C s dzts?2 MdlskOydd. [ujodHdy &8 wWodw jlsfw
dMmlsddzdzs? d Helkm dsyd s yYyjdzi?2, bOEC ¢OC
sB dzOMIsd dzOr BH d dzts ! lae M Btlstser d3 dzsdzj

slsdzj Misd ¢ dzd d dzr tesdzdz" o3 flad &zs O ¢z.dzd Me j € lis
woddzs! oL Odddesj otsLHj2Msoadj tOL dzj i dzdz
fsLdyd2, bkt jhmsty deldnisais sy Odzjf indzdz? tts dzc
C LOftesMmMdz d3 Md ¢ dzO dzO 3.

(M dg9sdd sCd ©l kjr Jlu dzO 1S icOds

2t JLkdz O dMMmdzj H 59 Odzd 2

1 4 Md dzn te s dzdz" d%UE@fme f sk~ d
tcOMf tsMisteOdzj dzdz” A3 o dH A3 dzj § t6j H d2ZOd3d t6J dzdz
dzOB dz¥ H j dzd W L O OBLHENM dzr dzd Yy4J dzv did . )
ftosmistcOdzise j dzdetsets f jtoj d3i N jdedWw HJOCGtcOd3d3
Yomstsdslstiftcj dzdw L Of tets dz Mde dzOdzse d3j h O
Md ¢ dzO dzts o 9 Iststed ydzts 2 t ] .-.G)tGOleJtG ftotsW g
ddzH S Olsstcts 9 mdzzy B T H © dzd W B3sy j Is B |
SHdsCtcOlsdtsets  sW o dzj dzd W d34lqu’ lsllstecmg(dzq’
O fHtsHsdydlsjd dsdts ky
o desmdls! dzjrott] ofSLH

ltedd3d dgj dedjy A3 stsH B9
fitcodyde » t] &, so¢dj €O
Z tcts 0 dzv h Zzd3ts o ) C OdzO dzj ; r
stcj otsed f§tcd dz.lsted3®dzq’LOL|c{c{ )
BN JedBsHds?2 L OadMmddsmisd (
tcOL dzes?2 fsdzsMts?2 ff tots &z i Y Gsddafi Mo
tf e wWodzwelilsfqw dzgjt WWJ Clilsdodzr d3d .
BstelsO 1l a4 ko jls dzfj MHjydlIs
sO¢tsets Mde dz0OdzO tslsmizlsmMiseakzj s ¢

H
74
J

J

q qzd ezfizttzd 4
Clsts tBEfC
Wsw®0udd
g dzv ydw fr

38



l L Od d3dzts § o sLdzjjfd findede’d dcOlf tesMmistcOdzmliso j
szt dzj dzs Isj &3, yYlsts IO SIststedw HodYJ da
sB dzOfls ftesMmistcOdzmise O, dzj Y Oh jets o L tsdzj
otSLHEZMNdsy MizHdts ftoddd BOJIs L Of esmdza'dy M«
Mstslse jIsMlsoakzs h dj o jlsr, dkzzyOj & j dOL
yomis: dL dedn daj v @d glsmd &)tz dedz B3dr ZIs W o dzv
dzj cOlIsdodets o dzdwlis! dzgO WhkdeS ydodzedqtetso Odzdj ol
otSLHENMZE d3 H o dQ dztf Hdes, drjuy J dzOls j dzd dzr § tsls ¢
LOftesMOB] HEked: ©LOHJEESS Okttktse, dad Bl
L Off tots ) O©ds, fsm’ dzOJ d3F d3 HOdzdz" &3 WwWOH sz Ols
dzj Mddemr tetsdzdz" | sd3jrd ©OCtsEéts Isdf O BfsSL &
9 JlIsr, dddgr ijd dfctdctstsilsdztsh j dzde € L Of etsmdz o3
Bird FRUIT otLddCOls Issdz §ts stsGHO, ¢
CkzOo dzr » d&kkyor 6 did hj2 d&ijtd HoLkA
N dzedwW a3, bOSHdJ §ssdjnd, BEEHAE' di M=

CGdzOdzseo Hted dm Oy Jddd ot
Ylsts sHddz qdzd dzd MEsdzr €5

X 0o n g n

ftc] Hd&Z2OL dzOyOs s HEkzetsdlz L C
oL dzd € detso j dzdad" "fijd Is EAR@e]dfE, H Ol
Iz lg dz20 ItcOMMmy , ftedyj &3 ftesdL
J d ltJ]2 OS, ybt dO {ttsHsdzy d
| dzls o tcj d3d dzd Mo dz] Is fn dzs 3 tetsdz 3 3 |
sz C Olststeds off 5 Maite Jdizzdedt ( tz@PMddzls ) tco Odz

FQI= F Foo=ag

3anpoc BPJ11 3anpoc BPJ12 Otset Llens OteeT Momexa
1

- t3u t
- t3/7

t dMmMzded Qe j4lzy dzdz" | HJ OGO Mdc dzOdztso

vs0OC CO¢C LOofdstht [Blst st picj dizgj dad dzj Mo
dL dedr o jlyds MmMWstcedddtelzjls dzj L O dmd dzr
It/ 1 M tOL dz d3 o tdjddsy dzjuds BL @HzjHIGYSS dnstsise j Is
sls Hokmr Yjdzj?2 M SHJRZOCtSe ™ &3 W ts tda3zziists d3,

DI—L:t3U1.C’
j dzdzts?2  d dzls j tc @ Odz, Mstslse j Isfise Iz
soOdzdz” &3 L Oftesmtsds 1 [ 1 d 4ft

tc
' t©OMmftkshstcOd) dzdv Mdc dz0 ko
hOw fsdsjitosdik Md ¢ dzOdzlz :

39



DH — tSH *C,

GHE,T oatej d3gd dedzets?2 d dzlsj tco Odz, Metslse j IsMise Iz
BINHE M sttdi3dtetse Odzdad dif v @Y wpisdpds’dalz |l £ ] Is 53
L Of tetsf, dzts kx4 1t 1. ltcd 1 Istsdz tcOMmMmlstsw
L OodMmy Is! sls otcj d3j dadets?2 L OH jJtey S d d&BjYHE L
Meslsdzetsh j dzdv tOMMIsswdzd?2 BIs yYyddzd HB OHJTC

sOCOw 3] Mdbkzoydyd a0 zt s R Rse Odzd d
stsdz? ¢85 Blsdzdydy mMtshMissdls o §ooMmistesj dzdd Ist
ftedBdzdy Jdzdd Blsdetsmdlilsy dz dets dMlsd dedats 2 sls o3
5fjti®0jlb LOftesm Jt[f2. 1 MmewiLd fm {Isqds,
Mz yQid Isd dgzj Mists SlssBtcOy jddy O  CteOdzaj H

tcOo desfiststetsdzdzd 2 Istcj G tsdz! dzd € , SHdZO dL ¢
f sd3j » Od3d . RiMmdzj Hso Odzgd ] 1 Istsets wWodzj dzgdw o
flsjd3 ftoesctcORRIBAdese s dsH j dzd tetseo Odad W .

3. 1 d L lzddz' WsBChsZ X H § dzd §

1 O sMhdztso | s d O dzdzts 2 L OHOYd, H dzw
sMmoe j Hsd3dzj dedzts M is d HdMY JIsyd te© mdzzy B T H 9

tcOHd szt Oydd, cOL OB BISOdZO dBsH J dz W Iz dz€ y
otLHEN dse s HoadyjdedWw M f ted d3jedzi dzep izdgd €5 ©8
cNI LabVIEWe . [ MtsB j dzdesfils’' 8 dMftsdz L s OdzedW H O«
wWodzWw jlsfqw dz2Odzdydj wBh dtedes?2 BOL' toj OdzdL s
d oBL By dtsfls! odLEZOdZdLOydd ftetsyj mmo
BOMh IsOB | ot dzj daffdz@IsA] . 1 tufAS oF wshsttefH2 dL o j f
dz0dzj M dz' slsdzj IsC d dn ftesMistcOdzinils o j dzdzts G t
&ZOf tcOo dzj dzgdw L zkyjdedw o odHj yYdtedz" n dzdc

{ dMzdiS®sHY &2 WEkdS ydsddtese Oded™ Holkz

40



co¢ HJ OG tc O d3d3" ZzOf tc © 9 dpjtai@ptsdylsidinw O
d s LdOyjdds yYyOMmlstslsOB], sts ofs
dzfyls o j (CtcOmMdzOw dzd dzd W dz0 tod Mmizda
Jdzdw otLHEMN et MEkzH dzO, GHJ] d&OB i
ted M J ded 4§ L OH Oy ds dzif & ) Iy f s jlzdath ? 56 Mt O dzt
j Is J dedetsfmisd [ 7] .

) mewrL d fn Is j d3, Yls ts f OtcOd3] Ister d
tcOH B dZcC Obstetseo dLo jMmisder d 65 Mmistetsj dzd
ftcs6tcOREBAZOY dBsH J dz ftosMistcOdzinlse | dzdztse s
slsolgdsjndzdzsmisd Hokzr Jt1[] ftojHMIsOs dzj dzO dzO0 tc

YRYMKaH
.

{ Mz ditf SHEGdE M OdNse j dzdzgse s f tetsyj MmO

1 OB dz¢ HOJ Isfmyw tej N j dzd J L OHOYd tsB dzOtclzy j
StcHd dzOls ) BlssBtO)y jddj &3 dzO € Otlsj d3i Ml
j deqsls 3y s O A) dOBdz® HOJIsMW e Mmj Ujded ]

d JtJ2 (ydtwdr § dzddedd), fdyjda ISC
Gts Bsd3d dzls© o tej d3j dzd, dddedw + Isset {4
w fsdztsy § ded W) . vts  j Mldst, Isjtdigdt Is
JIsmlsozs h s dddedd f sdzsy j ddv, Hdzwv ¢
J
H

s

d

9
' hjets ttOfmMmtse dzOMtso Odzdw Ececdzseo o tcOh j dzd"
Q4 lsmw f sweoedzj dzd J dzs ) dz' - Slsdzj sts€

dzd j &5 Hokzr olttHayds 7 tCOHBAEZSE Olsts

x

GO-FRE~—F
IS o

1
G
dz
s
z
dz
w

©CeGHTI I P

t OLtcOBtslsOdzdz" 2 @ ftosetcOdizdzde” 2 @ Ctsdstf dzj €
WWjClsdodetslsd WkdSydoddoses Oddw Mmtej H M
J dzlstc O n stec Odzd L Oydd otsLHENdEts Hod)y
OHBizsS Olsstetse . 1 Odzj dzd § tz if oDl @) dlzl dzr  d dz@ da

fn
Is o
J

.°°E>’£"'

41



PaccoraacoBanne yrioe

i,m

t dmMkzdidWzi® dzed2 odH  Odzj dzd k¢ tcOo dzj dzd W

Aonrota kypcopa UWwpora kypcopa Camoner Ha nwwiw Tpexa 3anpoc BPJ12 3anpoc BPJI1
SR (pOTRIMAY l 1928639 {58,048 O {0,000851986 {0,00041226
P; I-BPI2 P I-BPJI1 At Paccrosane I-111
| 255,596 l 123678 | [OCTPOMTE AMHNIO NONOXKEHNR 1 lo.mm 26 '131,915

t dmMzdid Wzi& ded?2 odH  Odzj dzd k¢ tcOo dzj dzd W

) O dz¥ yJ ded
nSHJ tcOLBtSte® Mdzsydeh j2 mw mMdlskzoOyd

| —

HodY jJdedw BT dzO fkh jMmise j dedats EMmdztsy dzaj dzO H j &
oL Od dzdzts @ s o dzd W dzd W Ho lzn tcOL dzj MJ dzdz’ ~
ftosweodzwe h Owfpw  ftswedzj dedd oz dztsy dz" ro jtsilsidggdigfts

42



dgmimdzj Hse Odzd?2 HtdtotsHT HWedzjdedV HBd3jr
fsLotsdzwe hd?2 syd dzd 9 Ols oL d3tsy dats s tcOL
LOadMmMddisMmisd s ddsedrs WOSktstetse ( $ StcH
MdedzOdzse 1t d Is. H. ).

IRI[JRJLITOARY [ BERE d]

1Lo¢dzi Mg us dfoff lspd 3dfL.oydw bt Cissted? HJdzOBdud MS
Jqozisj ctedtetse Odzdets?2 MdMmisy BBy OO e Oydd dz0 sMmdsej (
. odziMjysdds 1. 1. (tesaddz // | desh&EOfi Ol d dzC
10.17285/0869035.2016.24.2.00819. EDN: WFBWNL.

2. (tetsnddz vif.tcOd dzj dzd § StcOj SIststed J 2 dzj s Ols § dz! dzts
L OHOdzdzs Bz B3Oth tolzlslz dz0@ GMdeseo ] cdzsB Odz! dets?2 dz@o
[tesaddz // RLOJMIsdw o Mh@gd tedgdg@wdz' I8 L d@pSj@EH.d2(R 1 8
EDN: YCKLYT.

. [ iNOdS ddetsH j dzd . EMstets2Miso © Wisttdzdtetso Odzdw L O

cOHdsdZsC 0ydPHmEzegds i xdXB0 / 1. 1. [ Jx 0de ddz,
ftosedzj di3F¥ d JijtemMfjClsddr OPOgdEdry 0@ tzNBBLZzH B¢
ZOkz fde®C Isd yj MEs2 CtsdeW j o) dzydd . fFdsjimeod j Uadatz@ Is tdf 1eCCOs
BE tots " uvhkfdeiddgp?W ,REGEIMEtse s W-degdd PzOREIBBMIBGE 76¢
sjrdzd yd MEtse s € sdzddjdH &St R RO CFd RHEB Z st d3 R.te € Iz Is
dzd O dz wJHJtGOdZJ dsets etsMmMkzH OteMmise j dzdzscts B & HY J Isdats
tcOLtsoQdzgdw " [tMEsoaMEd?2 ctsmMikzH OteMmise j dzdzr 2 Isj - dzgd
2 2 . -644EDN:3VIBFBLE.
4. [ idibseol ftempjSlsder dMmftsd' LseOddY MmdMmlsj &
LOHOY EftcOodzjdzgdwV otsLHENdZ &3 Hoadyjdedj o5 / [ . ¢.
S skzOdz dzr § f tetsB dzj o3f d fJjtemfj SCisdoer tcOLodIlsdw G
[ iyHEdROEH ds®¢ IszlzIOUgcmflqlﬁStSQ C sdal j teijRdzy dEfS Is Wt Zils2nX 2 0
RtcCzlsm¢C : RteCklsmMCd2 WddzdoOodz WJijH]jOd dtsets ctsfizH (
Eytej HJdZdW or Mh jcets BBtGOLBSOdzc{W "I sMEtseMEd?2 Gt
GO} HOAZME 52 O Iy&IgYEPN:;,GFCDDEZ.0 . ¢

5. e Cter f dzed ¢ J[{yd dz2§ O ~nOtOCIsjtedmisd ¢ ftsctcd N detsfr

CosdiBddzdtetso Odzgdzr = [ [1 ¢/ GPS {fHtodj cgdzed S s/ I.
dbtej W' JoO [/ /] wubotej d3j dzdz’ § dzOEX .t5 B0 BEONISVSQIME. dztse d d .
vbkteddzyjlototmc e AdzdzdzOvY toj OdzdL Oydw OdzetstedIs dBO ¢
d34fnls f sdztsy § dzd W -QlHdte J o) datscfidn Getg pilsfdly o Iststed ydzs?2 t©OHJ S
1. H . vkzteddzyj 9O [/ OSCIskzOdz dz' § (tetsBdzj d3" d 4t
B tstcdztf & H tsl® X1 [ i) HEG)EOS d&E A | MEary dzt€ sdzt j toj dzy d ¢
tth(DLHd&S&)@iﬁ}d@dWlOQOlsdzfr]lstelzCIslstsfnCls—dzj;slscfaW to 15t €' sldzfif Osteln to
[Juvu JHzjlsd9 RttCEZlMitets OodOydtsdadetscets T4 R oz By oS
2022 G SHIOR to Suladlsin C2: RteCzlsmMed?2 WddzdoOodz W jH,jtcOdz dats
sBtcOL ts9 Ols j dz/ dats@ s Zytej yHj dedw or mMh jets SBtoOL t5¢
sjrdzdyd MSd2 bkdzdoe jtemdlilsils ¢ tc ARHWEONZMGUIRY. O dOydd"

7. 1 Olsj dzls - 2279100 jO2jcpPphid2 OAE& GO1R 29
sftcjHjdzj dzgdWw HJOGtcOd3d3" ZzOf tcOo dzj dzdztsmisd Odzls § dzdz"
sfksdz. 27.06.2006 / ¢. [ . o¢WtO2dtsedy, -Llj.dzdgs?2 s ¢
vwdrd¢d &f t¢é1. EDN: YUGSML.

8. Aleshechkin A. M.Trajectory optimization of dynamically controlled objects in
INS/GNSS integrated navigation system / A. M. Aleshechkin, V. V. Erokhin // Gyroscopy and
Navigation. 2017. Vol. 8, No. 1. P.-P3.7 DOI 10.1134/S20751087160400ZDN: YVIROP.

Wod
5B
20

(9]

43



vrs 551.5

(18R pnopftlgsvt Rev RS
s ROJTUBOARI VLIS 88§HT]

] OkzOj 90 s. R., COdH. Isjndzs &

fruord

[ sMSsoeMCd2 ctmkHOtEmlse j deder 2 s mded uj MS g2
(¢. [&MSo0)

¢ dzdzs s Qlydiyls Ols! § S OL Odz 6OL 8 QPastls® dizde’ T OdgOIS s
d d3d dzdzts: MHodcectse o jlstc® d IskteB kzdzj dzlsdztsfylsd . LEC
skztcB zdzj dzlsdetsfylsd o dzj HicY dz & Bjlsj stesdzsadyd Mcd2 o
Cslstesd3 tMkh j Milse dzvw j Ismw sftej HJ dzj dzd §j O ¢ migidla tdaials ¢
9 jtolsdCOdz detsets MHoadeO o jlste® dz2O 30 d3j stetso, Is Iz te
HdMMdf Oydd IskteBlzdzj dzlsdes?2 + dzj e dd. [ jltH sy dzeS d
3 1Is0f e, ® naBBHJ GClstster = dL d3d o dade’ Jt Jjriad@hgl ded
hdtedder M JSClstc® tOHdOd dzr » MEBesMisj 2 wWodzws Isfpw
9JstcO d IskteB lzdzj dzls dzsfils ( . r odzj ij ftesdmMatsHdls € dzOf
it GOHOYdqwv dd tf Omdzesmisd . 10 thdse ] & sodd tsyd
Odze sted Is d3r sy &b d cettedL sdzlsOdz dzse s d 9 tlsdSs Odz!
MetesMisd HdMMdy Oydd bikzteBlkzdzj dalsdets? 1 dzj tec d d . l
MtcjHdz] Co OHtEOIsdydese s BIsC dzsdgj dgdvw sy  dets € skzteB Iz
ficotej d3j dedz" d3 Mikh jMise ke hdd3 Istej Btseo Odzd W d3.

sdzs yjor d fiidzts g B dzts € Ols st d3d stsH d Odze sted Is
nOtcOCIsjtedmisd ¢ d, ZHj dz2 dzOW M stetsMmis! HdMMdy Oydd
MHodce o jlstc®, ojklsdtOdz dz@ 2 MHoade o jlstc®, GcOHOY

tc
Is

METHOD FOR ASSESSING WIND CHARACTERISTICS IN A
METEOROLOGICAL RADAR COMPLEX

Galaeva K. I., Candidate of Technical Sciences

Moscow State Technical University of Civil Aviation
(Moscow)

Annotation. The article shows the developed method for assessing characteristics,
namely: wind shear and turbulence. The specified method for assessing wind shear and turbulence
has been introduced into the Monocle meteorological radar complex, which determines horizontal
wind shear by 600 meters, vertical wind ahby 30 meters, and turbulence in units of the eddy
dissipation rate. The method for estimating wind shear and turbulence consists of 3 stages, during
which the measured values of the radial velocity and its disperthenwidth of the radial velocity
spectrum- are the input data for calculating wind shear and turbulence. Next, wind shear and
turbulence are classified according to hazard levels. Based on the method for estimating wind
characteristics, algorithms for estimating horizontal and verticatl whears and eddy dissipation
rate have been developed. The article shows that the obtained values of the standard deviation of
turbulence and wind shear estimates satisfy modern existing requirements.

Keywords: weather radar, assessment method, wind actewstics, algorithms, eddy
dissipation rate, horizontal wind shear, vertical wind shear, gradation according to the degree of
danger.
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Abstract. Air traffic management (ATM) requires high flight safety, regularity and
efficiency. These targets can be achieved by using promising technologies and technical means. The
remote control of aircraft can be provided by implementing surveillance systemmermperative
information of spatial coordinates and motion parameters. The secondary radar based on discrete
address mode recommended by ICAO for implementation providesspegd groundo-air data
exchange (between the traffic control and the airccaéiw). Assessment of the concept
implementation efficiency by mathematical modelling is an urgent technical problem.

Keywords: air traffic management, aircraft, interrogation signal, reply signal, LabVIEW
software.

I'ojHJdzadJ

] f smdzj Hdzd J H J Mdadatb dzj lisx{ jj Mis 5@k ts W Is
BJLYOMmMdetsmisd  sdzj Istse, Cslstster j HtsMisde O
oBLHEMN dzgsets Hody jdedw ([tel 1), ftcj HMIs Oo dzw
EftcOQodzj dzgdWvw oBBLHENMNd &8 Hodyjdedjd3 (vl ).

50



f csmistots j HadfldtctsfdzjC o' Hj ey do Oded™w L OHOdzdzr = 3
slso j IsMise j dzdzets s d dm¢ dzg yow st Omdzts | B dz(
CcotcdL BdzlsOdzd d o Jjtelsd S Odzd .

HOli3tsdzj stso s H j dzd | d vl sls oLdzjlsO HI
dzj ftoj tor o dzr 2  sdzj Hosaglinjpodr L dddddz @ ftesyj M
Mmdztsy dzr o3 Codiff dzj € Mtsd3 Qo lstsBOIsdL dctso Odzdz” r
dZz0es e Oydd, dzOL J dzdz' ~ , MfEklsddStse " A d Htol
oLOddBEMo W L ! L OH Oy, tcjh Ojdgr = tBI JCIlsOd3d |
ftesyi@dgdzifsse sy Hidd™w d vl ft tBiMfd udc
Hody J ded W , fsLotsdzY jIs o' HJ dzd Is 9 MtsMmlsOo §
(dbvwe) JHddzr 2 CBdBYdzj €M vl [ 2

I Mmewird fm tIsdd ftesyimm GtcOdkdL Oydd
tcOMMdz0Is tc d oA € fpJ oLOdBsH ] 2Mse dw dzO L
(Btolstso G 15) Md e d3d dzlstso sBtsStclzH 59 Odad W H
tojokzdvtcdtsets d 1 WW,jClsdodesets tsBj M j Yy dedw
LOHOY tojedtsdzOdz dgs?2, W ,jHjtOIsdodats?2 d d3j X+

ddMmlsj@ dOyd csdzdzts G s dzOB dz# H j dzd W W dzw ¥ s
Mtse toj d3j dadzts 2 Ol etsdz@o d ¢ Oy d ts dzdzts 2 d dzW tc Oy
BJjLBY OMdes?2 BtecOdzdL Oydd t©0OMlskzh dr B j dg3fs
Ho dX J ded W [ 1] . R m fted &3 ded ded J My smse i
M shtsediztiAidstsfo dzv B j L 5 OMdesMmisd § sdzy stse .

[MsBts] odzd d3Odedj Hdzw toj OdzdL Oydd H Odzdzt
M ¢ &3 dzls Iz, COC s ftojHOOtdIsj dz¥ dets?2 By dz€

sSH d&zOC 5, Zydilsr 9 Ow Ctsdzd yJ mMlso ts 1 S iz OIs d
MisOdztso d Is w2 tsfytg eefdzjdaz® toj OdzdL Oydd Mmtse d3j M
sBtstczH 8o Odzed W , weogdzweh jegtsmw ftoj HA3j ISsA3

FyoOmlsdzd S s oBLHENdsets HodyJddw o 9o dH,
e Miso j dedzd S s | w .

¢ dzO dzd L mMkh jmMsekzs hdan MmMdMmilsj d3 dzOBaf &1 | dac
HdMlsOdzyd sdzdetsec s kZftcOQodzj dzgdv o 5L H-@h tz] fgder B
tejydd3 olststed ydets?2 twOHdBEZSSOYydd

Iy dmftsd LEjdi'j o dOMmsswh jj ot d&V
ZzOB dz¢ HjdzgdWw L O oBLHEN dts?2 tBMisOdss C 2, S|
Ot tetsdz0o d ¢ Oy d tsdgdzr EBA NBd Mmis jj is@dirdpiiialzce System,
tcOLHjdvEIsMW dz20 HOo O BMmdeseadz = Isdf O:

- Mdmlsj 3" L OoadMmMddBsets dzOB dzt H j dzd W ;

- MdMmisj 3" daj L Oa d M dBse s dzOB dz¥ H j dad W .

Il mMdMmlsj BOR L OsadMmMd e s dzOB dzt H j dafd' B s3] T
Hiczetsets IstcOdzmlf stelsdese s Mtej H fifls 0 OO Isgjtfdis j tH g diz
HOdzdzr | f jtejHOE IsMw GtecOdzz [tel 1 .

s MdMmlsj BOdE L OsadmMddiisets dzOBdz6 Hj dzdW™w sls
tojyjora MmMstseh jdd2 1 CdfOYj2 6 & Mssi sd
Reports) [8]. 10Bd&z¢Hjdzd] dz0O GMmifetsezi L I j B
sdzseo desdz s O, GHJ fts Ists? ddzd ddzts? i

51



jdzgj dzedw tOHdBisS Oydsdedetsets dzOB dzs H j dad W
Jdwjlsmw 9 eoBLHEMNdsE ¢j O0ddyd Mctsdy
stcOdzefise j ) tsBtdfigldcdal ddsddzdis tdizw@dnls ¢ O dzd
s MmMotseh jddy  Motsjdd diBj MissdzOR Yt
jsfmMlsoakze h dr MtejHMmlse wWOHdBMawL d ddzd
dtsdedzts? fMmewrLd M fsmMdzjHikzeh j2 da tjlst
J dzj Mizh d~ YOfmlstsls dmf sdz! L zs Isw d
y), ddd tsydd o' ftstdi yYOMmistlsr
¢ Odd sOCtscts 9 dHO dzOB dz¥ H j dad W
do dzts s d MmMestetsMmils' Isfisjctdsj, H O §[ to jm
Mot jdd?2 btojBlkzjls Bls 1+ Cdf Oy, 2
o0 dzOL j dzdz" n mdzizy B L dz2Oyddlsj dz' dzr = 1
dzj dedv Moatdn tsdetso gesiizy jWikpesEwy d O L[ o C
ATM ftojHf sdzOcG O] OB @ity falizd W Istz@ tsB B8 dzH O
Isd d3" .
‘IH@OQB 9 dzgOMmlstswh jj otej W f jtemtf jClilsde
Isj 3@~ dpyfodMisj d30r Bdses sL dyd sdzdzts?  dz
Bjdzals o odH] MOBdzj sdesets ts5ls@H ts jyfd dzoO?
qoisBief 3 § &5 dzO U OMlstslsy 1090 fiy [4].
1 6 d &34 dzj dzq J dmisd a3’ dzj L Oo dMmd Bsets  dac
d3dz" - mMtcj HMIso , dmf sdz L ze h d=~ a3 IstsH f
3 tcOfmh dtcj dad j WEdeS ydsdzOdzO IstejBlzj Is
j dzd 2 s f@&drjAs j B sdgtHjjjtey S sdzd yj Miseoa s { k&
LzdB) 8 Of Is o dzd HOWijtedzednidzts ¢ B d fr) Stetg J ISfddO
Zstoydd (1tf) .
Mse j teh j dzMiseo s Odzdwv BtecOdzdL Oydd o

Q Hstelgst dz" 2 toj ) dds olststcd ydats 2 tcOHdts
J dedzts ©OLGlL s yOfissisd 2 HJOY OL 5
ks, IsO¢ ¢COC QOMHrQ Wstedsdtelz j d3" 2

tc nts dz

o

oFds Hdan
I
©

LOF-8 &

)

Q):Q)

SIS =IO

eIy §I3 JOooIFagTroIasas
X @ =

Q,S’I;Q—

O 0.

J

L

O]
B3 Mots?2 (jmMsdzOdz! dg 2 desZ3j t6. o d G dzO
1y, O Blajl z0 yoOfmlssilsj 1090 [ 1 y.
lted tOL tcOB SIsQH tcjufigfdp€2e jsZtsdzsdzsecdd R s ¢
Emdzse dj Mbodij Misddsmisd dtsetsets ]34 dBO M
BjL tjLiBEets MEOYSO L OIteOls dzO hgsH j tedzd L O
Il MmMewLd M tIsdd3 Mkh jMsokze s HOEP: sdf O L
- LOftstBf) jets or Ltso O (tedm. 1. 0), ftcj H
sfesmO omd n FyoOmilsdzd € tso otSLHEN dzsG 5 H ¢
Blsac;lsfr]lsacjdzdzlsfr]lsq’ lt] d2O0 ftjHdjls BftjH] A

- LOftets tjyddO® S ( tod M. dz'. By , H dfMc j d
tczHtso Odadz = S, tsisth | fistsiig L ©Oxzd{ls ff j o dzOdz! dz"
MmMotsjdedzr 2 RSO J .
s
s
B

RO O =T
oG No O0OF9§O0
w - m-g‘sh_:IIQ—Qﬁl—
© “om%

ojlsdz j fdcdzOd "sttdidky sy slse j s

dz' Lj 3" i3 i dBOBd d ftejHMIsOo dzv & Is
h j dzgd WS tlejj HdndB®@ o dzj dz dzO0 tedmikzdzC j 1. o.

52



noo=axl~"FTHFS

T <0 11

{1 dmOdad J
9J ton dzj O3

P3RBS P3y3a P4

inl

tkrBS

teyea

Q)
Pl P2 P6
B )
uft T npeambyna uHdopMaLuoHHble paspaabl (56/112)
HH HH &
ny
o)

t dfkdisd ¢Lz0 dzr

©) Bh jaEts

10 tdmikzdCj 1.
Memissdls
tcOB tslsO8 h dna
Colsster d3d

dL

LOf s O
9" Lt O; B )
Q) i to
Wils' 64 n

9 HJj2Mlsok
sftejHjdzvjls
ftcj Hd2ZOL dzOyj dz Hdzv StE$ J IsydSse

dn
fry 3"

1 Oftesy  daj f sMicj H Bty ddbpiats

3S_
7}
@

S
T

d
ol

f—’Qx
]

TR OT Y7
FQuego

J ded W
yomis s

so CJ
tcdz" n

s9,
| dzd J

TROG "

X QNoO, N -0

TS §
S+ }

FeaE—0 @IS

CHFKO [

[ OlsjwdO d
d34
4 56 dzO fn dzts

L Ho lzn
d RBS,
dL dziz yJ dedzr 2

ddzj Hize h QW
mMsmistsw h Qw

IsO¢

yomls:
dL 56

Slsdesmd s dz daF@ .

s dats 2

sB'" Yydz' -
s e (O tef o,
H dzw
Celsster
d@3f zdz' MO
duydzse s Mmd dze 5 dzO

d3j IStSHT
It

ssH O

dzy mizh j 2
L o sdzv | IsB difsjtste jtsHj O Isfy ts 5181 2] dzd |
slseo jIsydStse
mMsmistsd Is
slse jIsse,
J MtsH J .oy Ols

1.9)

o Mg n
o dzkz Iste d

53

slso jIsO te] )
dzj f sftcj H Miso j dzdats

JHMIsOo dzj dz Md G dzOdz
d&kf zdz mMtsoe :
s h e Xy d BOA
fn dztleeo 17 e Is 'dZD G tef i3 &
ted ¥ d BBO
Ite jBY)d 3@ ¢ dz¥ YO
f o HdzOL dzC
sdzd le'smy &Y o
BtsCtsor" d3 dzj f j MIsC 503
LOf etsdzs e 5
d dzd

fjwar g

qifzd MG,
Co¢

Bdls dd
% O fs il &2 Y d "B

sBiMfjyude Ojls M
o] d

diL O a3 Jzlstzr 3 |
] s

SH MG 5
(ddev S5Oy dsdzds" 2

e g ded ™

CkCsoBHWHM ( d
oLHEh dgsds ftesfmistcOdzilso j

L OH OyYd

HiSC iz d3j dzls O
(fsdzjls



Bstelskz ftodj Bstsls o RBYM & o jfiyiBdssio o dzd d30 dzd J
fsdzdets Yy j dadets?2  toj Odzd L Oyd d | @z iz0-G i) § f fi) ratst
e N dBO (Sjod N OBYPAR] dedets W istcdZEJtctso Oded ¥ L Of totsf
stcj Btso OdzdWv &3 kEMlsOdetso dzj dzdzse s MisOdzH Otcls O.

gdMmlsj BO 1 1] o d&OMmisswh jj ofpl iy tsd
zOB dzt Hj dzgdWw Hdv StecOddL Oydd otLHBEZMdsSEts H
o’ MBC OW s

sydesfmils! tftejHjdzj dzgdWv CtstStoH
dzO dzd y d J HSY Sdzdzd Is § dz! dzts 2 ddeW sted3Oyd d
BBils®O, o' MtslsO® d Is. H. ) ;
BOdZOW 5 MteOo dzj dzd® M { d todrl ypalzddy; { [ ¢
. Bftsdzt h OW HOdz! desfls! tsB dzgOtclzy j dad v .
l MmMewiLd M 1Isdd3 HOdzdetsy Mtej HMiso s dzOB dz¥
o OBl Mhzkzye' Hodxyjddw d BBJMYJujddd
1l sfistetsj dzd § WEdeS ydsdzOdzO tcOB slisT mdMmlis
Mistolz C Isfiptfietsd®! 1z j d3" =7 W OHdtsMd e dzOdzse, dzj Mizh d
tcOB SIS mdMmilsj d3r . ) MewrLd M 1Isdds WEkdz€ yqd
ZOL jdgdzr 2 d Bttsoats?2 Mjedj dals, ftj HMlsOo dzj

________________________________________________________________________

t dMzdipZ d® ydsdzOdz' dzOw TifgR B2 Misps EftcOo
VoY J toj HOISYde®d ;H jtdzd Is § dz! dg" ji fitedffdg! izl S ;1 &
V[dkMses2Miseats BKOEH K E 6Oy gz dNots O Izts to

1 OL j d3dzr 2 mMjod3j dzals o o dH|J olssted ydztsg s

L Of tetsfde” 2 Mdcfde@ezmMiz®z Y BB s sEisc B 3§ QB0
Eistes2 Misots kf cOodzj dzdvw (vuv) ®twijHjdV]ls M
9 LOfttsmder 2 MdedzOdz (L OftcON JoOj d3r 2 f OOk
odH] fMmMdzjHSo Ol dz desflsd twWOHdBd B z2dzr Mso
YjtedHjdaPls jdzt dz" 2 Wddzt ste fsmiskzf Ojls o 0Odals
ftesMistc OdzMmis o ts.

# Ofgtsdzj Isdz" | slso j Isyd<d, dzZOR sHWh dj MW )
ftodded 30t Is L Of esMmder 2f of)d € 2B tztc'dD WOWHISISIs jo C
wddz st fsmMiskzfOjls o $kojudco 8" f twdpdzuzodd §
ftoesyj HEztcr mj dzi S ydd, ftc] sBtcOL ts9 Odzd | YOof
L Of etsdzr n mMd ¢ dzOdzts o O Is0O¢YJ f SH Qo dzj dzd
dzj f j§ Mis ¢ Od3d Hd OG tc © dzd3" zOff Qo dzj dzdzts ls d 0]
(f sHOO dzj Ytz . L  Odzj j HJNhdWtcObtste 5 ot
di3f zdzr MO L OftsMmMdesets MJedzOdzO o Hj dzv j Is
(LOftcON doOj d&3r 2 OO jIstc: detsdzjtc toj 2 MO, ¢

54



tsfmis d tsls sdf © L OftcOh do Gj et g dzlztf
9 Olsj dz¢ dzetsfyls tslseo jIsdesets fMd e dzO dzO,
wilfipw tojy ddiisds o lstsRBGdudigE?2 H©LOH§ desged
¢Oo MW stedzd tots 90 O dzdzOW d B zdz2 fdzOW i
Ofmistsilsdats? Mg ls @g deiyw h j 2y j telg L tcOL H _
Ojls o Odasjdedze d dL &z, ®j sy o s
dzdzOw MmdMmlsy &30 dzOL § dgdzts2 1t [, i tod dz
dzsets fMizH dzO, dOftwOoadzv jls jcEBs yYjtejlL
~ fJtesyjHEKG: mhy dzg Sydd, ftc] 5B
tcso OdzgdVY Blso jlsde' n MdedzOdzse, o' {f s5d
Odsd HJOG tcOdzd3" O 0o dzj dzdzsisd M
Misej BOBSISSd Md@ded dztise] to( v [ w)j dztf§ '
h detse s flzH dzO, felsjds dqLdBjtjddy otcj d3
j sdzer &5 Mde dzgOdztsds (oF ydfmdzw j Isfqw  H Odz' detsfyls
j dzgdzts? MmdMmlsjd3r, © dBsdj dals ftcdj &3O tslso j |
odiaj C Oj Isfmw o[detstsd3®uo[W s L dzOyd dedd L ¢
HOdzdzsets i BtlSO Jd fOtcOdj Iste® ( detsdzj
HddzOIlsT d L dzOyj dzdj 1§ O tc G| filptitciOs fJ jtddn SHAERs
) Hdzv Wtsttddtotso Odzd Olstsisdsi BYdh §ls yli c Odz®)
IsOC Y J FftcOQodw jls ffjtejHOBYydEsds dzOL j «
dqicso Odzd™v tOLdzr = Idfise LOftesMmder = Mdc
Ljdgder 2 Mjedgjdels o dzOMmilstswh jj o tcj d3w
J dL s Odzdz" d3 ) mMih jMmMlsolzs M d Bt dzias®Bls Grids
tcOHdtSIsjrdzd yj MEBEts sBBtclzH ts9 Odad W d fnewL
BtstezHtso Odzdd MdMmisg &3" 1 (Yo, deQfipixfvihizisjh | alte .
fMdztsy desilsd, MowL Odzdz’ | ) ©OLwGOBGBLEIGE2 flsj:
BJLBYOMdzs] WEdS ydispatftetsptdldgd.y o Mmj 2 MmdMm

1tsfnlststsc1dzq’4 BtsH j dzd € ©dzO dzO
Jd¢d 1 WWjSlsdodesimisd € OdzOdzO
[, fzlsjd3 fteso jHjddW tcj Odz' dzr - d
o0dzdd MdMmisy d3" dzOB dz¢ H j dzd W Istcj Bz j
dzO ¢ 5, ftodd3dj daj dedJ Mmbkh jMmlsokesh jets Msote]
Lodzws h jes MtsL HOo Ols! OH Of Is doedB tglz H (BB © §iz
|, dmf sdz Lk h jets MickClskztck Mdc dzOdsse
Ld3ts>1dz,13fr]lsc{ fitm] Slsdodzsets tJ )y d B3O
l twjLikzd sOIsj ftseo jHjddwy dMmMmdzj Hse Odzed 2
o Isdy § Mmdc agthdis | friegHpaiggfhjdsipaiz’ o Is s\ dasPd di:
f tctsG tc OdtHABEW. Mtcj H J
] oSG tc O 3dzdzts J sB J MY J ygratzay Virtudl anbtiirheBt&dtion ( L a
EngineeringWorkbench)i 1 Isfigte j HO t6Od tcPEzBISE FtcedzO H dzv o
f tots G tc ©d3d3, MEWHOGEdiMSHdB wLr Cj ¢ G elgQagio
Nationallnstruments | H Odzdzts? MtejH ] dBsy dzs BsH j dzd te &
fsLotsdzw jIs Byjddls! dr BGMdesodzr J] R OtcOCIsj tod
WOLO, HdAdIlsjd dshmls: dJ&kfkzd MO, hdteddzO M j

=0 FFes
IV O]

3
:

VHEFH T A F IO
N O,

SEAZE= Rk W}
o'-'sct*wsctwmrwqwmressm F3©

sEC~INECOFON
G {5

5
gO&

s
]

55



[BHjd MO0 8" |t twf ket 3t Hits
ddelsj oo Odz 3 3 HEPL d &Y ey, e g s d deW stcd3Oyd*
LOf O do Oj st M) BsEkls08 | d&S fif Op®E 8 folof Is oLt
Gsdj 60 1u  (¢uC &AsC R izeydRiskl ORIy T slse j Isyd S
LOf esMtse fdy g hist€ O dstf @sfPhdzy Igd H dzOL dzOud dz MY J
slso jlsudS tS§lilis j 3 d B3O

Tk.3.RBS
t MEzd Y H3 L Of teshdzsets Mde dzOdzO tsBh j

[BHjd LOftesMmdesets Mdce dzOdzO I jicafipts] daCY ddzOdz!
ted iz dzC § 4 B4 L f 5H O9 dzj dzd v (O), f ftsHC
qLdzkzyoj &' § thdsed &3 dzjfifmisctsd3 1 ¢ ddk
ftodL d&zOS Hdzvw o jUYdRBD €O d dgfmodzlz o) dedz'dj
ZifjimMsStsd 16, LOCEL' o@tscn L Gfdys nPEd jHig
ftcj HdZOL dzO gz} dzdeteh . Is' | OHtcj Mdese s tslso jlsyd S C
BsCtsor d3 dzjf j MsCOd3 r1 ¢ dIhfsd Lkzjlshy dd
SHOo dzj dzdv, Ctltster 2 Msoadsjn jdz M otcj d3j dade
oL ", fr]tslslsaBJ s fipisizodizss b | dzO o toJ d34 dzdats ? h o
sfdzj Hiso Olsj dz desfyls g . 1 sw o dzj dad J d i3 zdz MmC
Oljdg" jIs SftesCdH 90ded] MddemtctsW OL T o OH
dW sted3sOydw dzj HJjSBHJEkzjlsmw (tedf. 4. B) .

O r o ss o

A P2 P6 -

20000 40000 60000 80000 100000 120000 140000 160000 180000 200000 220000 240000 260000 280000 300000 320000 340000 360000 330000 400000 420000 440000 460000
Time

56



B)

0 2000 40000 60000 20000 100000 120000 140000 160000 180000 200000 220000 240000 260000 280000 300000 320000 340000 360000 320000 400000 420000 440000 460000
Time

t Mz diB Y Ha L OF tots f) distsj SER@) dzBGA.  § 5H Oo dzj
B) ] YtsHOsodzj dzd j o5

RBY zdB M dzj mMkh d2 JjtemtsdOd dzr d dz¥ tstc 3O
dBO ¢ BH dwlzdtsmef s j dz' dets?2 W OL s ts2 d30dedf Iz
ferenti al Phase Shift Keying) 9 L Oc¢
| i3 dzls© dL d3d dzv J Ismpw Istsdz? €5 WOLO Mmd e dzO dzt
. 5). lweduid SOyHsBEEZz Jdi)seBE0]) Y ez
tsdz¥ Is dzts § L dzOyd dzd J w oL, O 44 gL i3 c
u i s.tc BO Y d s dzdzOWY  yOMmils: MdedzOdzO L Of tets
H Qodzj 2O dzO tdMmMlzdzSj] 5 d MtsH jtey dIs:
ftesHBSdydIsj oz dz" § s &z¢d (Hdzw25
2¢d s WOL)] 6jlsjtesHddO BiSiclstso BG I
ddzd 88 ddifkzdz Mse H&W § jteJ HOYd CC
& zdz2 MO @GHtej MO L Of tetsO

"0" "l"

1258 05 _|025]025

VAAA MDA
ARAARN

t dMzdisdstez C sztcO ddsf zdz2 MO P6 LSOY tetsmdats

A
v
A
]

AstedBdeso Odzdj o SOROd §jkEmoAddHdd
SLod" jls fusosHdls! dhijdjHss OddY &0 1§ &
jttjHO0O) B2 dJdi stedsOydd &0 ftodj dwdes2
CjHMisOoadw jIs M2 Bjd 2 EOkmMMseamCd2 N
dikdsSj 6.

57



AMAAUTYAa WyMa

Fa%
g 113 G |
u L

W |

i
i ‘nﬂ
& : "-,-"..""'J'I“-‘"’-.|il'thF'.l"\iL.-ﬁ;qﬁ|‘\”' “ IJ v h'“-"Ju._-"'Mﬁihuww

- e S PRSI L-,-'-'-,-"'-s-.-‘ A v i ] L : i i L ]
459600 459650 459700 459750 459800 459850 459900 459950 460000 460050 460100 460150 460200
Time

{ dMEz s jBmsfte dz20dzO0 M 1 | Z

ltoj d3j dzcdzO" HJOCEOBKO L Ofteshmdses fdcd
COdzOdzy jtjHOYd HOdzdzr ', ftoj HMISOs dzj dzO dzC

. Pl P2 | P6 | it

0 20000 40000 60000 0000 100000 120000 140000 160000 180000 200000 220000 240000 260000 280000 300000 320000 340000 360000 330000 400000 420000 440000 460000 480000
Bpems

tdmzdis@BiM! LOfwsmMdzses Mde dzOdzO (

ASsted3dteseo Odzed § tslse j Is dzB s gz Mnid i IslaOd?Odz=dn ! 4 d d
MstezC Iskzter |, fted HMISOd dzj dzdzts? 20 tedmMizdzCj 8
g sdz? LkjIs &BsHEZEZY yd?¥ , 9 C(Bltstts? dzO SH
9T HjdWjlsmMw Hot2dzes?2 otej di3gj dedets? d dzlsj tco O dz,
qdzlsj o OzO, M sH g FhEYEOY S Hddzdyd® (¢cle), J
dzsdzr  (¢c0é) .

v OCts2 d3d IstsH CsHtetso Odzd W sSBEZOHOJIs of
mMih j Mise j dzdzts + Ctsdzesdzd Is L dgj ecjIsdyd M&d?2 i
dzi L Qo dmMddss Bls §ijtcjHOoOj B2 Cdedgtfsta dz2 M tsCots
f sfiyr dz€ § f silstsw dzdzts . l sL 3ty dzr Ho O Isd
mMetse M j dzd § , MsH jtoy O j J detsdzd 6 1 o, d H
Ld&z2Oyjdzdj HJjtejHOo O] Bsets f OtcOd] st O.

C
az

58



AR N

8

5 27 36 ‘ 24 ‘

t dMzdisdste@z CIsktc©® MISOdzH Olsdzse s tsSlso j Isdztsa 5

S

tsfipdats & Iz dzC y d sdad tets © O dzd W Wstcdid tetso Ols j
MlsOo dzj dzgdzsc s dzO@ todmMizdzeS j 9, L Odztsy j dz
tcdBOYyd sdzgdzsets Mzsoa O, ddZjes M jcets dgjL OoadH
O dzts slso j sdzs G ts MdcdzOdzO MtsHjteydls
OL dzOW, dztizlf tc j HHjddzj dzd W f tod dzOH dzj  dets s d
QHstelgshmdzs sz tejyddsz, d E oeMmjr Glse jlstse
qolzj B3OV Wstcdzddtetso Olsj dzj &3 ff toj O3B Iz dz
sets Mmde dzOdzO, fMtsL HOY Isfyw d Hzjh FIQd W d
8 s Isdfj Motteh jddvy (C(BteslsCsy
27 Bdls BBtOLEZEIsMw Wistedikdtetso Ols |
d JdeW stedzOyde Mmdzi yjdedw d ¢ sdzlst
sdedzts 2 Y OMisd ( nyrjws)dedak } dzjui©distz j, Is )
d

EEIQ—-EEQDQ_S‘Q—'_‘ SSQ—.
T
O[H

§ o

OOF I @ % I
OSSNSO &&

112 Bdls 9 LOsadMmddisMmisd sIs ARA
ey 3" 4 © AR, MBHjtey OMNdj dda¥ &

TOoOOIFTOF QIS O
orgARgTTOs g8

(7}
==

dUY &

DIl
DPHUD E M YM

DI1C

['BY

DHH

it dMzdie S IBZdtctse Ols j dz¢  tsils o jilsidsttects tosthcCds@ ddd
d dg¥¥ tstc 30 Y &igdelafs; ¥ scldzd tctso Ols j dz2 f toj Od3B Iz
ARANI W Stcdzdtetso Olsj dz2 dH J dzls d WidySsAlaEstac@ o WOustg d3L
fteso jtesyds » MiWiIptsdiafstes o Qlrj &z ddzH o dH EZ O«
[ TRsHEZZY Ists® ] dzgf EOIsste o' MsCisB d dzPlisfsdzis ™ ¢3ts fu ¢

1 sfdzj f) dzatsfy §j Alzd s Mis ©o dz" - Yyomlsj 2 ) iz
MisOdzH Otelsdzr | HtesyjHEZter or MCtsyOmlstslsdats e ts
® UVUf Hoizv (ijtiHOYd Odzlsy dedets?2 MmdMmilsg d3gg M { t
Mdedgj dzls Mtej HMiso O dzOB dzt H jdzdWw Hdzvw toj h j dad

59



Oreermenit curuan

RN I R
A A 1 I
Wl u LR

eooooozsoooomoooozsoooowoooo.tsoooosoamo mm&mmmmemmemmwm\mtm Om|250000

YETHOCTb M Baok aaHHbix (coobuieHue)
aapec BC

t Mzl stedsd tetso Odzdetsy tslso j s@tsjy Mmtstse

I BMEYHJ ddJ

RfMMdzj Hise Odzd j L WWjSldodesmisd dmMf sdzt L 5
stec OdzdL Oydd aisLHIzhdztsslngd%mq’xﬂlzzbfﬁ'ds it
flosctcOBzBdzse s tsBJ MY J yjdedw, Blso jyosh jets
OodOydtdedzr & Mdmlsjdg. [tHj zdesoOddj WdLd
tc OH d ¢ OdzO dzj fjtj HOYd H Odzdz" ~ , dmf sdz' L
sBdzj 6 YyOjls f sdpcpapdadsp Ol etz¢ Y sMistetsj dedj M
sOCY ] fLotdvwjls odLEzZzOddLdtetse Ols! 1 Isd f t
md ¢ dzO dzj slsdesmdlsj dz' dats 2 WOoLtso 52 BtsH &z dz

f s3] ntskzMmMiss?2 ydo smlis! d MmMettesmls! fjtej HOY
Btstclséezd yd® o MmMtsseh jddd fJjtemMsdzOdz dzsets 2 4
dzts d3J tc O l 4, ftedMmj 8 O BSG ts Rs ¢ [, ftsL o ts
Yofmlstsisdzr 2 HJOf OL 5dg, sO¢ CO0¢ COYHT2 L Of
la. 1oMmMstesjdzad] o jlsdetsets Mdc2dz0dOH lindzd dd «
OCIsd o dzts 2 fokzL 52 mih j Mise j dzdzts fseor hoOjls
Bstclssotsgts tBBtckzHtso Odad W . Atstod3d tots o Odad j
COdzOdzse ff jtojJ HOYd ddew stedzOydd o3y HEZ Mdzk
fsLotsdvesh ] dO thdss ] WeooRtohHyEZOYJBOS
LWWiClsdoe detsfls mdmisj d3 dzOB dz¥ H j dzd W . 1 toj+
tcj Odzd L 59 Oder ) fitemtf j Clsdo dztsd3 Btstclstso tsd
tej OdzdL s h jdg Ssdzyd f yde CNS/ ATM,

1 OC dz¥ yJ dzqd §

t d Stsd3j dzH 59 O dzdzOW ¢ o dzj Htcj dad © s ¢
oSLHIEBMSHdE o dy j ddv, tcj Odz@nu &5 ) @w 2 Htﬂr]ﬂS):{;gBIsc(z,t
mdMmlsj d3f dzOBdzs H | dzdV O Ghdetsesj tWOHJGMS!
slso jlssds, fLotdvw jls Mmkh jMmlse jdadets ftsar mdls
Cjebdvtedtsmis: d W% jClsdoe dzsmls! ydps Laidzf s o
Hd MC teQstdzishdetse s toj B3O o MdMmisj Bz olststed
sBj My judls' tojOddLOoyds jHdd o (BjlstsHEe
oBLHE desds § tesMistcOdzmlse j .

60



IRI[JRIJTITOARY [ HSRB ©lRu S

1. ¢tej W' jolgdd3yfdej dedi Ytz antskMmMlss2 ydotsets CH
Msseh j dad?2 dsCOd ds? Cstetej Slsdtelze h j2 fMmlsOdydd /
vskteddzyd o0 [/ / b SCIszOdzt dzr § f totsB dzj d3" d fjtemtfjCl
Metedzed ¢ bkzuse X [ Jf £E0Ogjsimlds??  CdistdzWyjdms) iddy d d
sClswptoWw 20217 REESHES MCudR RC. EZIsMSd2 WddzdOdz W jHJ tof
BY¥H)Y JjIlsdztse ts sBtcOL 50 Ols j dz' datsc s Zytej Y HJ dad W or f
GsmMizn OteMmise j dzdz" 2 Isjrdedui MEd2 EZdd2ljwndRHEADNGCCOY
YMDPPC.

2. (tesnddzulftcOddzj dzgdj IstcOjCltstedj?2 dzj IsOlsj dz' dzts
L OHOdzlzs Bz BOth tclzlsk dzO thdetse j cdzsB Odz! dets?2 dzOo d
[tesnddze // RLOjMIsdw or Mhdr Eyj Bdz' = L @o j Hdj. dzd49.
56. EDN YCKLYT.

3. [esnddzddIssBOIsdL d tetso Odzd® 21 OffictOsaias @ dzd§ds=RzYy dzj €
LabVIEW Hd&v dhfmMdzjHtsesOddwY 1 WWjSlsdeodesmisd f sHOs
102 dgedzd dz /' / 1 jMisded & dzOkz ye2'(b 99 s2VEPNIPERRAY.2 . 20 2 ]
4, [ N OdgS ddzr § s HIZdZY ydw MdedzOdzso C OdOdZO o Ist
fMlsj &3B ADSI . 1. | 4 Odz$ d dz, [ . o . [ iYd o, H
Odzmtf stels, Bh jMlsots, B O EONENZOZCY LT €. 2018.
5. [ 4N 0dS ddz wdMls jldgdz" 2 ©@dzg@dzdsy teij @y dzj dzd v d3j Ml
oBLHEN dzséts MEZHdZO o RBiscetsisLdydsdds? fdhksj &)
[ etsh d dz, 1. o . [ Ote® - dzj dz€ s /1 R dz¥ tstc 3Oy d ts dada’
BsH j dzd tots o Odzd § ) Ef tcOo dzj dedd Mdztsy dzr 3hl. ERNMIs j d3C
ZDOOGT.

6. [ i OdS ddz [isHj d'. EMsks2mseo0 Wstktddtetss Oded W
olststcd ydes?2 twWOHdsdz06 @) fdese MGy / 1. 1. [ iy
dbSCIszOdz dz" | ftesBdzi 3" d JijtemfjClsder t©wOLodlsdw ¢
[ iy HEdOtctz@ HaAOC s yj MS 52 SCwdal jtoj deydd. ftsfypowh |
dzj sdwvw CtdmstczS bt sady sFv cm et b dzd 5" W dBH O dzC
dzj Isdw RCEIsMEtses 0O dOydsddzsc s Isjlradzdyl € astens X
GtsH O. TuRstel RIsmC : RY tef Sz IOfigke V2] H j t O dz' dzesets G tsfMkzH Otefy
sSBtcOL 59 Olsj dz' detsc ts Zytej ¥ HJ ded W o' Mh jes tBtOL 58
sjrddyd MSd2 EkEdzde jtemdilsjls ¢ tc O6UHEDNEMIFBLE. Oa d Oydd " ,

7. dixd e [LnHjedzi dzedi MdedOdzse sOSC EEME] BB
fdtjHnOud dJdzW steB3O-Bdd ] HBO [Dljlstse, w. 1. vzt

stcOdztf stels, Bh jMlsots, GBtcOL-RH.EGOEMYOXNIK.LmC. 2017.
8. [N ibolfjiemyfjSIlsder dmMfsd L so OdedwWw fmdMmilsj d3"
Hdzw LOHOYw 2z ssOatzl degf &3 Hody jdzdd o3 / [ . d. [ iNg
1dSdlsdy // ¢SskOdz dzr §j ftesBdzi 3 d dJitemfjClsdoer
steHtse | X [ jHEOde@CHidgs\Rj d@R2y dists dzl | 62] 2zyt] ¢ ls W Bride’
2020 ©Esw@OkEIsmMe: 2RCEEBEBINAE W,jHjtcOd dscts ctsfkzH Ots
sSBtcOL 59 Olsj dz! detse 5 Zytej yHjddw or mh jet SBtocOL B¢
sjrddyui MSd2 Ekdede jtemdlsjls ¢ tcOa20ERK GERCDD®s d Oydd" ,
9. {yjdzg¢ © dzOBdzs Hj ded™ M MY W\dz' di slepdOdly jdic Ofrycff s
yJ dzvw A sBJ Mt J yud ddw sBfMdzzy d @ Odad W otSLHEN detse 5
o dzj Hicj dzd ¥ . [ i HE®ROKEBH dZ0Y BecOddL Oydw GO HOC

AN/ 1 8 8, 2013. 29 fMm.
10.ytsmMedzd dzs pstejisdud MEdd thdser COH At OYy(d
fHsBd]d HAZvW wOHdGSIjrd Mfjiy. obkrtse. [ .: [ OHdT
1ll.vszted dzyj 8 1 teds.Gltc.© d3dzdzO W tcj OdzdL Oydw Odze stcd
Hy CSBHdtetse Odad W B34 Mists sdztsy jOdadeyj ) ditsuds otc j MHIAFRS te jold

61



tcOHdsdZsCOydd / w. 1. wvbkttddzyjoeo, [. w. wvktoddzyl
cOLodlsdw cCOYHORNES?2 08 d 0Oy dode s HuASE tefdz@IE IgefmizjH fstots
Qtsde;tGszuq’q’ f sfowh j dedztz? Is i e O 8 diAtsls B HEA IS ts td PO ¢ ts
55dzj sdw RteCkzkMStsets WadzzE@dORrRfcf izl MEdEB7 o dOydtsd
Ctdzdzj HY O, FRl4bsHBye®r'B 2022 cBHO. MUG®E ?J ddrG
WiHJtoOd dzsets cEtsfmMkzH OteMmilse j dzdzse s BEHY jIsdzsets tsB

SBEOLBo Odzd" ¢fsMSsomMCd?2 cmkHOtilse jdadzgr 2 sy ¢
OodOydde, <AT2EDNYGUUUYL 15

urs 621.391.072

C rifrtelrsvrll s

{1 URIRYTQARC pddf {
[Lev {4 rdevovl ¢ LU ory
P ARR

A
sRU[ [ 3 ZRT

sbdzdC ko CgH. dO LS
[ Odz¢ & zOdz mOdz¢

[RTCitf sMMd2MSd2 bjRdsdkscduiNSd?2 bk
(¢. [BMSo0)

¢ dzdzts Is Ofyts{vd dz' dz" j, AdipiBcjddzdets Ridatsf lectdd Is dzO0 Btstlskz
MkzHtse , wogdzwelsfipw o9 0Oydr i3 OMY jSlssdd Mtse toj d3j dadats 2
o' MeC sME stetsMisdzes?2 MeawrLd fp oetsLHEMNdD &3d MEH OB Yl
ftesBdzj 3" . 1 1Isdr Emdzsedwrs Mmi zlsdmjifdse rg el nist] i
hdesS s sdzsmdesets HisMiskzf © ¢ Rdzsjtodzjlsk o  tsdzjlsy
Oy dzd WEHLdE® 52 BOddfezdvydi2 (dAf) HAv o MsCsME
sB d&zOMIsd MfklsddS sotsects o jh Oddw 56 OLEAPEES H W Usls tH tdflzts
sjrdsdztedfElsd fgleMtf' i §®dor HdAv Mtse jteh j dzilso tso Odad W
{Mdzso dz" B3 ftoj qBEz" jMise Osd ©OCda MmdMmisj &z, dMmfy
or MsCOvw fJtesf 2M¢ dz2Ov MY smtse desfls or MsC OV  ff tsd3
LYWW iCIsdifgtfiasgz’ L s Odzedj yYOfmlstslsdz 7 toj MtemMtse d Hte.
Il OBl OMMdBtslstej dzO o 5L ditsvyf dztdifn ISV ts tafdzi QdsjsHd s L
EsySts?2 dzdzjots? OBy dzdlskzH' (1,4,11) 04§ (M, 5,
sflsdBdL Jteso Ocdzdz’ &5 W sSteBOISEdR o ¢ Okt oGy =E 7 § C
Meslsdesh j dzd 2 OB dzdIszH tOL dgr A sCtolzy dzsfmisj 2 s
d3d dzd d3lz @30 o jtetswisdzsfils d Bdlstso ts2 shdeCd. l tofs e
fsdizsi nskfmMiss2 ydotsmisd Mts fMisOdzH Otelsdgr 3 W stcd3OIls O dizd
Mdmlsj BOR Yt sagfC@dded™w . 1 56 0L Odets, vybts dMisd Lo
Od31]’dzq’lsIZHf HOjlk ofsL By dtsmis: Yo' h jddw §sdjotsk
fud Btsdzj ] Qo desd3j tcdetsects teOMytcj HJ dzj dedw + dgj tec d
ltsdzlzujdzdsz tcjte'za®EsIOY slcjodgp§d Odz f e OCIsdyj MSsets
sflsdkOd dF 7 WsttekOlstss Medo jdHBR e dzqfdasjon sh& O
BsBddz dgf 7 kfmdzze f OMMOY O O HOdMS 2 O dOyd
) d  wiosfssd &d L OYdY e dod d B ARSdd BRH 62 g
&) dej dedv o fjtemyfjSisdodes? MmdMmlsj &j "M desC sy sdish
sdzs ydor j fip dfz ) ds @ 3O hdJesC cf sdzsmdese s OHtsNBE
BOdJf zdzv ydw, MdedzOdz detsj ML o jLHd), d3jntkzMmist

r
w
w

62



OPTIMIZATION OF SIGNAL FORMATS FOR A PROMISING CIVIL
AVIATION BROADBAND ACCESS SYSTEM

Kulikov G. V., Doctor of Technical Sciences
Dang Xuan Khang

MIREAT Russian Technological University
(Moscow)

Abstract. Currently, mobile services, especially Internet access on board aircraft, are an
important aspect of the modern aviation industry. When implementingshiggad communication
with aircraft, various specific problems often arise. In these conditions, teasgkitems play a key
role in providing broadband Internet access in flight. The practical use of signals with amplitude
phaseshift keying (APSK) for highspeed transmission of information in the field of satellite
broadcasting has shown that they surpetger technologies in their potential and opens up
prospects for improving this service.

The main advantages of such systems using APSK signals are high bandwidth, high noise
immunity, global coverage, efficient use of frequency resources, etc.

The paperconsiders the possibility of transmitting a-ABSK signal with a constellation
format with a zero amplitude point (1,4,11) and (1,5,10), as well a&PEK signals with an
optimized format in a Gaussian communication channel. The choice of optimal ampétios of
different circles is carried out by searching for the minimum probability of a bit error. The noise
immunity characteristics are compared with standard APSK signal formats used in some other
systems. It is shown that the use of constellatwitis a point of zero amplitude increases the noise
immunity of receiving APSK signals due to a more uniform distribution of energy between the
signal points of the constellation. The obtained results reveal the potential of practical application of
the prgposed optimal formats of constellations of sighalsARGK and 32APSK for the provision
of mobile services to passengers of civil aviation.

The aim of the work is to optimize the signal constellations e6AR6K and 32APSK
signals for use in a promisitgoadband access system for air passengers.

Keywords: broadband access system, amplitptaseshift keying signal constellation,
noise immunity, satellite communication.
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MODULE FOR INTERACTION OF THE SDR PLATFORM WITH THE
LABVIEW SOFTWARE COMPLEX

Mezhetov M. A., Candidate of Physical and Mathematical Sciences
Karelin V. E.

Moscow State Technichlniversity of Civil Aviation, Irkutsk Branch
(Irkutsk)

Abstract. At the present stage of development, digital methods for generating and
processing signals using the SDR (Softwdeéined radio) platform have become widespread.
This technology makes pgossible to replace a huge variety of existing and developed transceiver
devices, since the main processing and signal formation with this approach is carried out in
software, using electronic computers on which specialized software is installed. Thg padlo
of such receivers can only contain amplification and frequency conversion stages. As a rule, after
frequency converters, the signal undergoes anaatigital conversion, and further signal
processing is carried out in digital form. The SDR coneéemmbedded in a hardwaseftware
transceiver based on the National Instruments NI PX@5 platform, which has extensive
capabilities in the detection and analysis of aviation communication lines. The main disadvantage
of this platform is its large diensions and high cost. National Instruments NI PX0)é5 is
configured using the LabVIEW 2010 programming language, adapted for a given platform. The
article discusses a method for pairing a softw@geined radio based on the HackRF One
platform with theLabVIEW 2010 programming environment.

Keywords: LabVIEW 2010,HackRF Onehackrf toolsJibhackrf.
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APPLICATION OF SYNTHETIC SPECTRUM IN THE LORA FORMER
FOR MODULATION OF UNMANNED AIRCRAFT SYSTEMS

Mezhetov M. A., Candidate of Physical and Mathematical Sciences
Tihova A. .
Vakhrusheva U. S.

Moscow State Technicllniversity of Civil Aviation, Irkutsk Branch
(Irkutsk)

Abstract. The development of information transmission systems is moving along the
path of introducing digital signal generation methods, which make it possible to ensure high
electrical qualityindicators of the generated signal. Achieving high signal quality indicators has
become possible thanks to the widespread introduction of software and hardware platforms that
make it possible to obtain an output signal of any configuration in a wide fneguange. The
use of such platforms made it possible to implement a software method for synthesizing signals.
This led to the widespread introduction of such approaches in many areas that use radio
channels for information transmission, and made it pésgib quickly make changes to the
signal generation and reception algorithms. The information transmission channels of
unmanned aircraft systems (UAS), which are subject to fairly stringent requirements for the
reliability and reliability of the transmitte information, have not been left out. The article
discusses the spectral method of synthesizing the generated signal with its subsequent
conversion into the time domain. This approach was first used in fgerikration LTE
networks using OFDM modulatiorthe formation of which is carried out using synthetic
spectrum.

Keywords: unmanned aerial systems, unmanned aerial vehicle, linear frequency
modulation.
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ALGORITHM FOR DETECTION OF OUT -BAND EMISSIONS FOR TASKS
OF MONITORING FREQUENCY RESOURCES IN COGNETIVE RADIO
SYSTEMS

Mezhetov M. A., Candidate of Physical and Mathematical Sciences
Shalaew . ¢.

MoscowState Technical University of Civil Aviation, Irkutsk Branch
(Irkutsk)

Abstract. Rapid progress in the field of radio electronics, as well as the increase in its
availability and widespread implementation in #gwnomy inevitably leads to an increasethre
load on radio bands, and, as a result, the emergence of intersystem interference. Moreover, the use
of data transmission systems to monitor and manage complex industries, as well as the proliferation
of SDR systems, makes radio hacking an attractiokefor criminals to commit crimes. At the same
time, the issue of ensuring maximum throughput of radio channels to transmit the maximum
amount of information in the shortest possible time through the use of cognitive radio systems is
becoming an issue. @ging out radio monitoring and implementing the concept of cognitive radio
is impossible without the creation of automated radio monitoring systems and tools. This article is
devoted to considering one of the possible approaches to creating such a tool.

Keywords: radio broadcast monitoring, electronic intelligence, signal analysis, interference
detection, cognitive radio, radio control.
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VALIDATION OF ADS -B MESSAGES USING TIME-OF-MESSAGE
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Abstract. The article proposea methodology for confirming the reliability of ADS
messages, based on data received from the aircraft and information from the ground station of ADS
B. Creation of the methodology will allogolving the issue of information validation, which will
provide an opportunity to use ABE as the only source of surveillance information.
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cyberattacks in aviation, spoofing in the air.
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CHYI S tstcH JdzOIsO o t©OHdOdzdetsds fftoj HfMlsOo dzj
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SlsdzsmdIsj dzt dets dzOL j dBdats 2 MisOdzyd d . ] dBd3j Is
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operational performance standardsfor 1090 MHz extended squitter automatic
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tclzdzjy y dzr 7 HESEBYHJAEES" &J YOH Heds@tdsdcIstse v Oh C jdzls d 1 Qe ts
HtesY S$d MO 7 LOGEYyjddzr » Ol esf stelstse Bt O d M
tsMisO otLHEZh desets fssCO dOdJud] MStttmisd 7 tol
Fojdduyd ddi (i kzhidgisfiasm@ shsdktzsmiffdsih’ O1 tcBHIt
Bd M jtejBB2dts?2 tcOBBIST .

@ yjdzr ke jdzdyud ddv sy S G s ipdktsi s sakb)fisd
9 kfmdzsodw i MjLbddesets ko jdzdyj ddy slkstsCO oatsLHEN
ILWWiChdyesilBHC dets?2 MY ssBdesisd MEstesmisdesets 1 .
tcOmMMlsswdedy d otcj BB dORBYHjdzdWY o jtolstsdzjIstse o {t
BB dZsO EZRtsHO. Ckt L o tsddds-fisioHSkdzzds § dshistnd

sdzs Yyjor j ) zsHCerzO v M stse detz i) dzts § Ho dXJd ded § ,
fOomMMOydter , MmdMmisj B30.

EFFICIENCY ENHANCE OF RUNWAY CAPACITY IN CONDITIONS OF A
SEASONAL INCREASE OF AIRCRAFT FLOW

Saidumarov |.M., Candidate of Physical and Mathematical Sciences
Boymanov I. Zh.

TashkenGtate Transport University
(Uzbekistan, Tashkent)

Abstract. The work analyzes the process of functioning of the runway of the airfield of
international airports in Uzbekistan in conditions of increasing air fldw. analysis of the
functioning of runwaysnd taxiways at Tashkent and Navoi international airports was carried out.If
you look at the world's busiest airports in terms of aircraft movement onto airfield runways, high
speed taxiways are widely used. It turned out that in conditions of increasitgra high-speed
taxiways have a positive effect on increasing the capacity of the airfield runway and ensuring
uninterrupted operation.In order to increase the capacity of the airfield runway in conditions of a
seasonal increase in the flow of aircratmethod has been developed to increase the efficiency of
the capacity of a higepeed taxiway. As a result, it was possible to reduce the distance and time
spent by helicopters during the landing process from the moment they touched down on the runway
until the moment they left. This allowed efficient use of the runway.

Keywords: capacity, air traffic, airfield, passengers, system.
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RADIO -PHOTONIC METHODS FOR DETERMINING THE DOPP LER
FREQUENCY SHIFT AND ANGLE OF ARRIVAL FOR DETEC TING AIR
OBJECTS

Silakov K. A.
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Denisenko P. E., Candidate of Technical Sciences

Kazan National Research Technical University named after A. N. Tup&éy
(Kazan)

Abstract. The paper describes thieatures of the use of tandem amplityoiease
modulation in systems for determining the Doppler frequency shift and angle of arrival of the
reflected radar signal, which have a number of advantages over currently presented
technologies. The prospects ftietdevelopment of the considered systems are discussed.
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QUADRATIC DETECTION OF TWO INDEPENDENT MESSAGES
TRANSMITTED ON THE SAME FREQUENCY BY SIMULTANEOUS
MODULATION OF TWO POLARISATION PARAMETERS

Sirbo V. A.
Yakovleva D. A., Candidate of Technical Sciences
Yamanov D. N., Candidate of Techni&diences

Moscow State Technical University of Civil Aviation
(Moscow)

Abstract. The possibilities of isolating two independent messages transmitted at one
carrier frequency by simultaneously modulating two polarizing parameters are determined. The
processing of the received signal during quadratic detection is considered. A significant
advantage of this processing method is its exceptional simplicity.

The analysis showed that the use of the quadratic detection method imposes very
stringent restrictions ro the amount of deviation both in the angle of ellipticality and in the
angle of spatial orientation of the ellipse of the polarization of the electromagnetic wave. The
modulation should not be deep. If the permissible nonlinear distortions are aboutht@%the
deviation of the angle of ellipticality and the orientation angle of the polarization ellipse should
be less3 5 A

Keywords: polarization modulation, frequency reuse, quadratic detection, nonlinear
distortion.
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OPTOELECTRONIC POSITIONING FOR HELICOPTER LANDING
SYSTEMS

Stukalov S. B.Candidate of Technical Sciences
Kostenkov V. A.,Candidate of Technical Sciences

Moscow State Technical University of Civil Aviation
(Moscow)

Abstract. Approaches to the use of an-baard optoelectronic complex for landing systems
of unmanned aerial vehicles (UAVS) of helicopter type, multicopters, helicopters on landing pads
equipped with lighting equipment are considered. A method is described édomdeng the spatial
and relative position of the aircraft relative to the landing pad for performing an accurate landing, a
method for accurate spatial positioning relative to light contrasts, the lights of the final stage of
approach and takeoff (FATQhe lights of the landing and separation zone (TLOF).

The results of the development of a helicopter pad layout with lighting equipment and an
onboard opticaklectronic positioning system in the landing zone are presented. The algorithm for
filtering thevisible and IR range and determining the labels of the-Bgintaling equipment in the
image obtained through the camera is substantiated.

The results of image processing obtained during laboratory and flight tests are presented.

Keywords: aircraft landng, helicopters, helicoptaype UAVsS, multicopters, signal
beacons, optoelectronic positioning.
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FEATURES OF THE FORMATION OF SIGNALS FROM THE GLONASS
SATELLITE NAVIGATION SYSTEM DURING THE TRANSITION FROM
FREQUENCY DIVISION OF SIGNALS TO CODE DIVISION

Turintsev S. \A, Candidate of Technical Sciences
Turintseva M. S.
Chigvintsev A. A%, Candidate of Technical Sciences

'"Moscow State Technical University of Civil Aviation, Irkutsk Branch
“East Siberian branch of FSUE "VNIIFTRI"
(Irkutsk)

Abstract. The article discusses signals received and processed using the MK OEX
complexes (Metrological complex for measuring the energy characteristics of radio navigation
signalg, which is based on a larggerture twemirror antenna system built according tce th
Cassegrain scheme, with a main reflector diameter of 12 m) andMUi& modernized universal
measuring complex, with the ADC sampling frequency equal to 56.25 MHz). The purpose of the
work is to evaluate the advantages of switching the GLONASS satslliigation system to code
separation of signals.

Keywords: frequency division of signals, code division of signals, range codes, correlation,
sampling frequency, satellite navigation.
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AN ASSESSMENT OF ENERGY RESULTS OF TRIPS
ACCORDING TO DATA OF SPEEDMEASURE TAPE

Ablyalimov O. S. ,Candidate of Technical Sciences

Tashkent State Transport University
(Uzbekistan, Tashkent)

Abstract. A methodology is proposed for determining the parameters of the energy
indicators of the transportation work of locomotives anditttkcators of the operating modes
of the train, taking into account its braking forces according to the data of the speedmeasure
tape for real operating conditions of railways. An example of the implementation of this
technique for locomotives of diesehttion on one of the real sections of the Uzbek railway is
given. It is recommended for specialists in the railway locomotive complex operation
workshop.

Keywords: diesel locomotive, transportation work, energy results, trip, analysis,
speedmeasure tapecbmotive, railway.
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Abstract. This article presents the program for building Dubai's largest airport in the world

0 S h eSiadedbin Maktoum bin Hasher Al MaktoQrthe project of which is being developed by

the International Mariinsky Academy named after M.D. Shapovalenko, which is given attention in
this study.After a comprehensive examination of this project by the Smart Majlis of Dubai Sheikh
Mohammed bin Rashid Al Bktoum, as well as the Dubai Future Foundation, if successful, it can
be accepted for implementation in Dubai in a relatively near future.

Keywords: airport 8SheikhSaeed bin Maktoum bin Hasher Al MaktoQnair terminal, air
hub, terminal, concourse, wirgan, airliner.

Introduction

Currently, the needs of residents, guests of Dubai, as well as transit passengers
are served simultaneously by three airports, which will potentially be connected by a
new blue metropolitan line. Its introduction into operatwill allow you to move
from one air harbor to another without the risk of being stuck in a traffic jam for a
long time. Taking into account the significant expansion of the residential area of
Dubai under the Dubai 2040 program and the correspondingaseia the number
of residents of this metropolis, we propose, in addition to the three currently
operating airports, to build the world's largest 4otass civil international airport
capable of combining passenger and cargo air hubs. In this work pjeetpoperates

under the official name ANShei kh Saeed
well as under the working title AThe St
of eighteen runways in a circle so that the angle between two adjacentsuigy |

20A. This wild.l eliminate the slightes

crosswind, which will significantly improve the operational characteristics of this
airport. At the same time, the angle between the runway and the terminal building
should not be straight in order to avoid emergency situations with airliners that could
cause harm to the terminal building and the people in it. In order to correctly
calculate the maxi mum Ainclinationo an
terminalbuilding, additional experiments and approvals will be required.

Main part

Just like highways in Dubai, the material basis for casting runways should be
basalt, which is characterized by both high wear resistance and resistance to high air
temperatures ahdirect pressure from sunlight. Despite the fact that the existing civil
international airport in Dubai has paved runways, it seems advisable to take into
account the prospect of heavier airliners and the load they place on the runways, as
well as additimal warming of Dubai's climate in line with global warming.

Each of the eighteen runways at Sheikh Saeed bin Maktoum bin Hasher Al
Maktoum Airport should have a length of fifteen thousand meters, not counting the
length of the end safety strip, the areéhibd the displaced threshold and the
threshold itself, with a corresponding number of taxiways of varying levels of
complexity. The width of each of the eighteen runways should be five hundred
meters based on the progressive increase in the carrying tgapiaairliners, wing
span, as well as their many other operational characteristics. One of them should be
the use of these strips for landing reusable spacecraft, the fleet of which in Dubai will
be progressively expanded. Already in 2019, aruéle aircaft carrier, Scaled
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Composites Stratolaunch Model 351, des
with a wingspan of 117 meters, appeared, which is an element of the Stratolaunch
aerospace air launch system. From this we can conclude that the furthgemceef
increasingly lighter and stronger structural materials will lead to a significant
expansion of this characteristic in the foreseeable future.

This width of the runways will determine the circumference of eighteen
kilometers, inside which a compl@f air terminal buildings will be located under a
common roof- the largest infinity pool in the world. At the same time, the walls of
the airport terminal building will be a solar power plant.

Its operation will partially reduce the energy consumpti@adlitionally spent
on lighting, ventilation, operation of automatic security systems, computer passenger
service systems, etc. An additional means of reducing ventilation costs will be
provided by eighteen natural ventilation towers, simultaneously formiaids in
pairs to secure canopies at the entrance of each of the eighteen passenger terminals
designed to accommodate thirty million passengers per year each, with the
subsequent possibility of increasing throughput. The centers of the circles, which in
the projection will represent ventilation towers, will be spaced over a kilometer
distance. The ventilation towers will be distributed evenly along the entire
circumference of the terminal building projection. In addition, they will also serve as
akindofisti ffening ribso adjacent to the
airport building, protruding up to half of their circumference beyond the boundaries
of this wall. As in the case of the Burj Khalifa tower, the rather geometrically
complex terrairof the terminal building will create the outlines of vertical waves on
its outer surface, significantly changing the trajectory of natural flows of intensely
moving air, and thereby preventing dust and sand storms from causing damage to the
terminal buildng.

Sheikh Saeed bin Maktoum bin Hasher Al Maktoum Airport must have
parking for a total of three thousand aircraft, which will be evenly distributed over the
area free of runways and terminal buildings out of a total of more than five hundred
square kiloreters that the airport is intended to occupy. .

The largest part of the terminal building, a kilometer in depth, will be located
underground, which will significantly reduce the cost of cooling the complex. This
will make it possible to accommodate an it multistorey underground parking
lot for three hundred thousand spaces with combined natiifatial ventilation,
which not all ordinary Dubai parking lots currently have enough of.

In general, it is necessary to achieve, as far as possible piddyrehanging
climate, predominantly natural ventilation of the airport building to a kilometer depth
in such a way that all services located above and below ground level constantly
receive streams of fresh air, not burdened by air conditioning errors.

For calm weather, forced air conditioning is provided in the terminal building.
On numerous underground floors there will be reservoirs with spring water and melt
water formed as a result of the melting of ice prisms sawed off from Antarctic
icebergs, incas o f prol onged dust and sand stoc
water supply for a sufficiently long period. The water supply will be replenished from
the airportés own wel | -stadgeffilenng dystems, sired 0
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the construabn of a water pipeline from the central part of Dubai will be expensive
and quite problematic [1].

At the same time, the underground floors should contain extensive food
warehouses, which will be required for the uninterrupted operation of restaurants,
cdeterias in the terminal building, for retail trade in airport dinge stores and
grocery hypermarkets, evenly distributed throughout the underground area of each
terminal in the terminal building.

In the event of a change in weather that does not dlights to be sent on
time, the widest possible choice of forms of employment should be provided for the
forced additional time spent by passengers, so that the time spent at a given airport
can be remembered by each flight participant exclusively withtiy®semotions.
Cinemas, gyms, amusement parks, museums and exhibition halls must offer their
services to passengers regardless of the class of flight and the length of time they will
spend inside the terminal building. At earlier Dubai airports, it wasoauary to
provide transfers for transit passengers who had a certain pause between flights to
visit markets and hypermarkets in Dubai. In this case, it seems possible to create a
multi-storey underground, the world's largest hypermarket "Carefoor", uhder
airport terminal building, many times larger in area than Dubai Mall. The cargo air
hub of Sheikh Saeed bin Maktoum bin Hasher Al Maktoum Airport will allow us to
constantly update and expand the range of goods and services that can be found in
this hypermarket [2].

Such an approach to organizing retail outlets will, to a certain extent, reduce
overhead costs for transporting passengers throughout Dubai and parallel delivery of
goods to the hypermarkets they visit in the center of Dubai.

Similarly, it is possible to significantly reduce the transportation costs of
passengers arriving in Dubai to participate in conferences, symposiums, congresses,
and other forums, regardless of duration. The presence of conference rooms with
high-quality sound and vibteon insulation in each of the eighteen terminals will
allow uninterrupted holding of the most important global and regional events in the
field of science, culture, education, business, technology, etc., without leaving the
terminal building. In generalt should contain absolutely all the necessary services
that passengers might need when traveling around the city. As for sightseeing in
Dubai, the ideology of building an airport should provide for the maximum saturation
of its truly immense areas frometpoint of view of ordinary human consciousness
with the maximum number of all kinds of entertainment that a passenger with a fixed
period of time will not have to look for in the center of Dubai. The same should apply
to cognitive forms of passenger adlyy so that every inquisitive passenger can find
not only virtual, but at the same time real objects that meet the needs of all his senses
[3]. This will be a clear step forward in comparison with the implementation
algorithm for the Expo 2020 exhibitigeroject, where the bulk of the area of the vast
majority of pavilions of various countries was occupied by screems the walls,
ceilings, floors, in shop windows and individual exhibits. In this case, a passenger
who has recently experienced specialssgions in flight, for whom the earth and
everything connected with it has consciously or subconsciously become even closer
and dearer, should receive in the internal space of the terminal building the maximum
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number of emotions, feelings and sensatiorsd #uditionally convince his is that,
albeit for a short period of time, he is finally on earth.

The airport terminal building should become the embodiment of a high sound
culture. It should not contain loudly inviting slot machines, the rathergi@ade
sounds of which are most often heard by passengers who never intend to play them.
A foreign passenger intending to use the services of Dubai Airport must understand
that he is flying to an Islamic country where gambling is prohibited. The widespread
delivery of messages to passengers' smartphones will also eliminate the need for
hours of listening to announcements that have nothing to do with it.

Transport connections will be provided to Sheikh Saeed bin Maktoum bin
Hasher Al Maktoum Airport through twentinés of express buses, which should be
supplemented by city bus routes providing for the delivery of passengers, meeting or
seeing off persons to each district of Dubai, as well as to each city of every UAE
emirate.

In addition, concourses of two statiahnsSh ei kh Saeed bin Mal
Al Makt oumo under t he di stinguishing
underground line of the Dubai Metro should be built in the underground floor of the
airport building. These names correspond to the southern artemognds of the
terminal building. This line should provide connections to metro lines going to all
areas of Dubai and beyond.

In addition, helicopter connections should also be provided between the airport
and the centers of Dubai and other emirates. iitended for passengers who do not
want or do not have the opportunity to use the services of the metro, taxis, buses and
other modes of transport connecting the airport, the center of Dubai and other
metropolitan areas of the UAE.

For the period betweearrival and departure, passengers can use the services
of automatic luggage storage facilities. Luggage cheand checlout windows are
located in each terminal to eliminate the need for passengers to make excessive
movements between different ternmman reality, the luggage deposited by them is
chipped, placed on automatic conveyor belts and sent to underground storage
facilities, from where it is then sent in the same way to the baggage claim window
upon the passenger 6serfbisr sltu grgeaqgguee shta r ckoad
smartphone or email, depending on the ¢

Eighteen helipads should be located at significant intervals between the start of
two adjacent runways. Passengers are transported to the helipads through
undergrond tunnels, the structure and location of which will be described in the
following parts of the pentaptych of reports on this airport.

The need for transit passengers to travel to the center of Dubai to receive
various spa services should be completehalonost completely eliminated. To do
this, branches of all spas should be opened in each of the eighteen tewonkaig
in Dubai and other emirates in such a way as to take into account all possible
character preferences quality, consistency and voluimgp® treatments received,
which each passenger can choose for himself.

Crew members of aircraft that undergo repairs, painting or preventative
maintenance by Dubai Airport employees can also benefit from a wide range of
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airport services along with passeng, but there should be bonus programs for them.
They may provide for the provision of a fixed list of services to pilots and flight
attendants completely free of charge, while outside this list, crew members can
receive numerous services with significalidcounts. Since their appearance at the
airport is regular, this category of persons should be considered as regular users of its
services who can qualify for participation in discount programs. In turn, their long
stay at the airport guarantees manyees a certain number of regular customers in

the form of pilots and flight attendants. Thanks to this, the risk of a wide range of
services not being in demand is significantly reduced, which also makes it possible to
reduce prices for using these seedc

Traditionally, for the tourist flow, the airport is a place of stiertn pastime.
However, in the case of this airport the situation changes dramatically. Due to its
simultaneous occupancy of many lines in the Guinness Book of Records, this airport
Is an independent attraction that actively participates in increasing the level of tourist
attractiveness of Dubai as a tourism center of global importance. In addition to
numerous guantitative indicators that make this airport an architectural structure
unprecedented in world practice, it differs significantly from every other airport in the
world in the number of higlquality functional units. Moreover, they are either rarely
found at airports in principle, or not found at all. Moreover, such a wide range o
shopping, entertainment, recreational, educational and many other objects of
passenger attention is not found not only in any other airport in the whole world, but
also in no other individual institution or organization. Over time, an increasing
number & potential passengers, choosing a flight direction, will focus their attention
on this particular airport due to the significant number of services it is possible to use
while staying within its borders, either free of charge or at the lowest prices in th
world without damage to quality.

Even those who have no other needs in Dubai can fly here, but intend to
thoroughly get acquainted with this miracle of the third millennium, and experience a
sense of involvement in the fate of a unique structure thpbmels to a dizzying
number of the most diverse human requests.

In order to make acquaintance with the widest possibilities of the airport as
exciting and lasting as possible for such users, animation programs can be organized
by airport staff and voluntegr During their implementation, each passenger takes
part in a multlevel game with a wellhoughtout hierarchy of prizes, bonuses,
meetings with fairntale characters, heroes of legends and fantasy series.

At the same time, he is constantly presenteth vexclusive souvenirs, he
receives numerous autographs of his idols and favorites, and is invited to test himself
in many theatrical performances that are completely unexpected for him. The
passenger's participation in such performances is recorded dy s@meras, and at
the end of the program he is given a video disc about his travels into the unknown.

Paying for such animation programs generally frees the passenger from
exploring the possibilities of the airport on his own, and does not require livimito
about where to go and what to do here himself, since numerous algorithms for
comprehending the beauty and revolutionary technologies collected at one airport are
already well written in advance scriptwriters, directors and approved by producers.
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Pasgengers less inclined to participate in theatrical performances can limit
themselves to a guided tour of the numerous underground and-gioovel floors.

And in the event of a fundamental climate change, if the territory of Dubai is subject
to flooding byrising waters of the world ocean, they will also be able to enjoy the
views from the windows of the underwater floors of the airport terminal building.

Individual passengers or entire families of passengers can take a guide. which
will introduce them to te aesthetic riches of the airport terminal building, the
technological innovations and advanced architectural solutions used during its
construction to give this largest building in the world greater stability, reliability,
fundamentality, and at the satn@e, emphasized elegance of form.

Finally, the passenger who is inclined to independently explore all the airport
facilities he needs will be provided with an audio guide upon request, as well as use
numerous signsboards and tips from the kind employesfsthis multifunctional
organization.

In the second part of the pentaptych of reports, we intend to consider the
possibilities of servicing passenger t
Sheikh Saeed bin Maktoum bin Hasher Al Maktoum. Theg®mpnities are based
on traditions and algorithms that already exist at the moment, with the expectation of
making the necessary adjustments and additions if, during the period separating us
from the construction of this airport, innovations are introdutteat allow us to
optimize work with passengers in accordance with the new requirements of the time.

In turn, we plan to rely on deep knowledge about human nature, his primary
needs and ways to properly satisfy them, which helped us gain Doctor of Medical
Sciences Nasir Javad Hamad Almukhtar, academician, professor at the University of
Babylon in AlHillah, Iraq, as well as Ghulam Rasool Mashori, Academician,
Professor at People's University of Medicine and Women's Health Sciences,
Islamabad, Pakistan.

Thanks to this, we will build the third report of the pentaptych in the order of
considering individual technical and technological solutions that the authors believe
are possible to implement at Dubai, the largest airport in the world. Each such
solution wil make using the airportodos facilit
possible.

Further, based on the rich life experience accumulated by Italian doctors of
medical sciences Massimo Coppolino, professor of forensic genetics at the State
University ofRomeCosenza and Riccardo Benzi Cipelli, director of the dental clinic
ABENZI Studioo, Vigevano, we propose toc
through the functioning of a public colL
possible to imement at Dubai, the largest airport in the world.

The final, fifth report of the pentaptych will also help us to correctly complete
the knowledge of two doctors of medical sciences. This is Giulio Tarro, President of
the T&L de Beaumont Bonelli Cancer Resch Foundation, Naples, Italy, Head of
the Virology Center and Academician of the International Mariinsky Academy. M.D.
Shapovalenko, Naples, Italy, and Farhan Ahmad Khan, Professor, Department of
Pharmacology, Medical Collegdawaharlal Nehru, Aligarijttar Pradesh, India.
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It is safe to say that at the same time we will be able to consider issues not
covered in the previous four reports by the Mariinsky Academy team, directly related
to the construction and operational work that the authors believieecenmplemented
at Dubai 6s | argest airport I n the worl
Maktoum. .

But our entire team of authors is fully aware that the project for the
construction and organization of the operation of this airport can be prksente
exclusively in abstract terms, requiring additional years of research to bring it to the
required state.

Conclusion

It is planned that this airport should become the largest in the world and will be
able to serve 540 million passengers annually. imit@l number of destinations that
Sheikh Saeed bin Maktoum bin Hasher Al Maktoum Airport will serve will exceed
400, with a subsequent increase in their number as new destinations open around the
world, until its capacity is reached.

Further details ofttis topic will be revealed in the pentaptych of reports at the
conference dedicated to the centenary of Russian civil aviation. In addition, they can
also become the subject of discussion and joint design if your interest arises, dear
reader. We will be hapy to receive your letters at: papa888@list.ru.

In conclusion, let me thank the staff of the International Mariinsky Academy
named after M.D. Shapovalenko, starting with the organizing committee of this
conference, for invaluable help and support in priegahe material for this work
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Abstract. This article proposes to consider the possibility of servicing passenger traffic in

the Dubai largest airport in theorld iSheikhSaeed bin Maktoum bin Hasher Al MaktoQnthe
project of which is being developed by the International Mariinsky Academy named after M.D.
Shapovalenko, which is given attention in this study. After a comprehensive examination of this
projectby the Smart Majlis of Dubai Sheikh Mohammed bin Rashid Al Maktoum, as well as the
Dubai Future Foundation, if successful, it can be accepted for implementation in Dubai in a
relatively near future.

Keywords: airport fiSheikhSaeed bin Maktoum bin Hasher Kiaktoun0, air terminal, air
hub, terminal, concourse, wingspan, airliner.

Introduction

The authors of this paper tend to understand the fact that in the foreseeable
future, three Dubai airports will no longer meet the needs of the growing passenger
traffic and cope with the volume of cargo transported by international airlines. We
have already reported in the first article about the world's largest airport "Sheikh
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Saeed bin Maktoum bin Hasher Al Maktoum" in Dubai, bearing the name of the
Sheikh, in wviich Dubai received significant opportunities for rapid and
unprecedented development. This airport, in our opinion, needs to be built for the
successful implementation of the Du2&i40 program. It will take advantage of all
currently available passengeraffic capabilities and then adjust to the latest
inventions that may take place during the implementation of the seventh development
plan of Dubai.

Main part

Taking into account that the area that the airport is intended to occupy should
be 500 kilometes2, it is necessary to consider the possibility of including a non
operating automated system for transporting passengers and their luggage in this air
hub in order to quickly connect the terminal building with different areas of the
airport.

In addition to the 300,000 parking spaces described in the above paper,
attention should also be paid to those passengers arriving in Dubai who did not leave
their cars in this parking lot and whose stay in Dubai includes leaving the terminal
building. To this end, its planned to place in the underground tiers of the terminal
also the capacities of numerous agencies specializing in renting cars from various
manufacturers in order to meet the taste and special needs of each individual
customer and large families inrggral who decide to visit Dubai.

In addition to transit passengers, to meet the diverse needs of which the wide
screen capabilities of the terminal building should be sufficient, despite its wide
functionality, however, a special audience of airport serugers will be formed. It is
for its shortterm or final movement that a sixtekme speciapurpose highway will
be required, which will have no other destinations except for the terminal building
and downtown Dubai [1].

Passengers arriving in Dubai orternational flights, for which this metropolis
is the final destination, have the opportunity to receive baggage in one of several
ways. For those who will be heading to the center of Dubai by the airport terminal
property bus, luggage will be loadedadrhe special trunks of this vehicle.

All those who come to meet relatives or friends in their own vehicles can get
their luggage at the exit from the airport. Those who left their car in the parking lot in
the underground floors of the airport terminall weceive it along with the car from
special airport employees.

For those who decide to rent a car from one of the agencies in the terminal
building, the luggage will be delivered by the staff of Sheikh Saeed bin Maktoum bin
Hasher Al Maktoum Airport, with has the short working nhame "Sun" according to
the form of its plan, to the place where the rented vehicle is received at the moment
prior to the boarding of passengers.

Those who wish to use the Dubai Metro services can collect their luggage on a
conveyr belt, which will be carried directly to the wide and fairly spacious metro
station boarding platform under the terminal building.

In each of the eighteen terminals, in terms of the vertices of equilateral
triangles converging to each other in the teahiouilding, it is possible to get into
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the atrium called the "Meeting Point". This large open area under a beautiful stained
glass ceiling will be designed specifically for passengers of various flights who want
to see their relatives, friends or acquandes directly at the airport, and, possibly,
continue their journey together.

Numerous benches, cafeteria tables where you can organize-awartgd
meeting, ATMs of all banks operating in the United Arab Emirates will be located on
the territory of he atrium. Travelators and escalators, as well as elevators for
ascending to the aboxgound and descending to the underground floors of the
terminal, will be sent to all 18 directions from the atrium.

Also, it is in the atrium that the main checkpointlosated, allowing those
meeting, seeing off and the passengers themselves to pass control immediately before
the meeting in the atrium. In case of accumulation in the atrium of the number of
people exceeding the sanitary and hygienic standards and jpmgvém¢ normal
movement of the users of its services staying in this room, it is possible to use
additional levels of the atrium in the underground floors of the terminal building.

This redistribution will not discriminate against natural light, since nahtu
sunlight will be delivered to each level of the building through oversized fiber optics.

It should be noted that the atrium will not be overloaded with passengers, seeing off
and meeting, who need to move from one terminal to another, because cantinuou
travelators passing through the entire diameter of the atrium hall will not be designed.

At the same time, in order to get from one travolator to the next, going in the
same direction, one would have to move around along an absolutely unfavorable
trajecory. Instead, the triangukshaped halls of all 18 terminals are interconnected
by an underground transport corridor,
the terminal building. In this transport corridor, you can go down the escalator, which
has a common canvas with the travolator, and return to the first floor of the
diametrically opposite terminal along the same escalator connected in one chain with
the travolator.

Such a combined design "escaldi@volatorescalator" allows you to quickly
and without additional risk on the descent from the escalator and the ascent to the
next speeds up the process of movement of passengers and their accompanying
persons from one terminal to anot her.
circular tansport corridor, along which you can move between any neighboring
terminals in a similar way.

For an unmistakable entry into the transport corridor of passengers and their
accompanying persons, it passes under the center of each of the 18 triangular halls
[2]. There are also short passages between the adjacent halls of all 18 terminals,
which allow passengers and their accompanying persons to pass without returning to
the center of the hall to enter the transport corridor.

Before landing in Dubai, the passger can indicate his future direction of
travel when buying a ticket, which will allow him to use the services of an automated
passenger transportation system in the building of the Dubai Air Terminal. After
passing through the screening in the centethef atrium, this system allows the
passenger to get to any of the terminals he needs without additional actions on his
part.
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This international airport "Sheikh Saeed bin Maktoum bin Hasher Al
Maktoum" in Dubai is a hub airport, as it is used by numeraolises in the world as
a transfer point for passengers, and, accordingly, has the highest percentage of
"connecting" flights on the entire globe.

The transportation complexes are designed for location in the directions of the
settlement of Saruq Al Hadiof the emirate of Dubai itsewith subsequent access
to the intersection with the E75 highway, and in the direction of the settlement of the
emirate of Abu Dhabi Al Faga'- with access to the intersection with the E66
highway.

Each of these transpotitan complexes will be located around the Sheikh
Saeed bin Maktoum bin Hasher Al Maktoum airport and will be designed to deliver
passengers meeting and seeing off from the terminal building directly to the city
center of Dubai, as well as other cities ln¢ £mirate of the same name and all other
emirates of the UAE. The location of the new Sheikh Saeed bin Maktoum bin Hasher
Al Maktoum Airport to the southeast of the current Al Maktoum International Airport
will allow the use of a much larger portion otthsyet undeveloped area, while the
possibility of a significant expansion of Al Maktoum International Airport to the
scales stipulated by us is already quite limited. This is due to thedeadge plans for
nearby civilian buildings under the Dubai 20g6ogram, which the city needs in
view of the massive influx of new population due to vkelbwn modern events.

Each of the transportation complexes surrounding the territory of the airport
should include five lines designed for cars of various typeses owned by the
airport, as well as taxis of various departmental affiliation and private vehicles,
allowing to make the flow of passengers in both directions uninterrupted.

Shuttles are planned to be used to transport passengers to the terrgach of
of the transportation complexes. They will follow the land route. Their path must be
laid between two divergent adjacent runways. And in each case, where it seems
unacceptable for one reason or another, the shuttle passes through underground
transportcorridors- tunnels built exclusively for the needs of passengers, as well as
those accompanying them. This shuttle or shuttle free route does not involve any
intermediate stops, which significantly speeds up the delivery of its users to the
required poih

The baggage handling system, as well as in othermit@ern airports in the
world, must be equipped with carts with individual codes, allowing at any stage of
their journey through the territory of the Sheikh Saeed bin Maktoum bin Hasher Al
Maktoum arport to track the route of baggage. More than a thousand video cameras
and monitors must be used in the baggage area to maximize the efficiency of this
segment of the airport.

Passengers should be able to check in their luggage several hours and even
daysbefore the flight, which will allow them, bypassing the time spent on visiting
luggage rooms and the additional costs of paying for them, to begin to get acquainted
with the terminal building, its many attractions and revolutionary recreational
advantages

The passenger also saves time to get acquainted with the territory of the airport
"Sheikh Saeed bin Maktoum bin Hasher Al Maktoum" as a whole due to the ascent to
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the observation deck, organized on the top floor of the terminal building, towering
over the fantastic "mirror" of the world's largest infinity pool .

This pool occupies the rest (minus the foundation of the observation deck) area
of the roof of the terminal, allowing around the clock to admire the indescribable
beauty of thousands of multblored lights on the territory of the airport and nearby
settlements. In addition, those who visited the pool can imprint in the memory of the
everchanging colors of the sky, the smooth outlines of the dunes in the desert
approaching the airport from thale of the emirate of Abu Dhabi, as well as from
the part of the emirate of Dubai that is still being developed.

The electronic system introduced at the airport allows its employees to
correctly place all pieces of baggage and subsequently transferetttean to the
desired aircraft or to the shuttle that brings passengers to the transportation complex.
In the event that the passenger and his accompanying persons decide to use the
Sheikh Saeed bin Maktoum bin Hasher Al Maktoum airport bus to the endgboin
their journey, the baggage route is also programmed based on this circumstance.

The direction of the successive narrowing of the walls of the terminal halls
serves to indicate the direction from the didppoint to the atrium with the main
checkpoin and a meeting place with relatives and friends.

The winter garden is arranged in an ascending spiral along the inner walls of
the atrium hall to the glass vaulted roof, and includes a set of alternately flowering
trees and shrubs in such a way that ftumag period of time every year, visitors to the
atrium can enjoy the reproduction of the riches of wildlife directly in the middle of
the desert outside the window.

In the tunnels, through which the shuttles bring passengers and their
accompanying personas the transportation complexes, along the entir&ilbineter
route of their journey, an underground
feeling of abundance and wdilking for the emirate of Dubai and the UAE generally.
Passengers can considsrlandings during their short trip.

The plans of the Sheikh Saeed bin Maktoum bin Hasher Al Maktoum airport
administration are to make the prices for food and industrial goods at the Airport
correspond to the minimum prices that exist for them in tbpsbf Dubai. She also
intends to equate the prices of the entire range of dishes of cafes and restaurants in
general, located on the territory of the airport, to the prices corresponding to the
status of public catering establishments in this metropolis.

In addition to catering facilities, each terminal of the Sheikh Saeed bin

Maktoum bin Hasher Al Maktoum airport F
there is also a dutfee zoneeal so wi th an area of 10, Of
about 10,006n] of services of wvarious profile

demanded by passengers. Among them arefléadbed representations of all banks
operating in the UAE, business centers, broadband Internet access points, etc.

Ten underground flars, from minus three to minus twelfth, will house the
world's largest Carrefour Hypermarket, which will sell the freshest products from
farms and food factories from around the world around the clock, delivered by cargo
planes through the cargo terminékloe airport.
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For small wholesale buyers of this "Carrefour Hypermarket" there is a unique
opportunity to attach purchases made here to the luggage of each client. If the weight
of purchases in Carrefour Hypermarket exceeds the weight allowed for ttatspor
on civil aviation liners, delivery by cargo aircraft to the country of destination of this
passenger can be issued.

The commerci al area I n each terminal
terminals at the same timé 4 0, 0 0 0 m| .s ofledch sgyare meter of aream
gives a thousand served visitors to the Sheikh Saeed bin Maktoum bin Hasher Al
Maktoum airport during the year, with a total throughput of this air hub of 540
million passengers per year.

The World Trade Center occupies fiumderground floors of the terminal
building. This will make it possible to carry out commercial transactions in a timely
manner with agents of the world's trading corporations flying to Dubai without
having to move them to the center of Dubai to complatesactions, and to regularly
re-export goods with a relatively short shelf life, and even perishable products, thanks
to the significant capacity of the airport. Numerous contracts will also be concluded
here for the supply of food and industrial produof UAE enterprises in various
fields of production to foreign countries.

Sheikh Saeed bin Maktoum bin Hasher Al Maktoum Airport Exhibition Center
includes five underground and five overground floors. Many exhibits of exhibitions,
such as paintings, graijgh, arts and crafts, can be exhibited here directly for sale.
The exhibition of marine animal shells at the airport exhibition center should also
provide an opportunity for departing travelers to purchase any exhibit they like as a
keepsake. At the samane, each shell will be beautifully and safely packaged for
long-distance transportation, provided with special information about the place of
origin of marine animalsthe owners of the purchased shells.

The axial zone of each floor of the exhibition tw@nis occupied by a
cylindrical aquarium, which contains numerous species of fish, crabs, octopuses,
hermit crabs, corals, other marine animals, as well as algae of various colors, shapes
and sizes. Aquariums not only decorate the premises of the exhib@nter, but also
allow trade in its inhabitants, who are not subject to a ban on export from the UAE,
since they are not representatives of the wild fauna.

For the transportation of "live" purchases, special unbreakable containers are
designed to allova marine animal or plant to stay in it for a short period of time,
equivalent to the time of a flight from the UAE to its native or another country.

Twenty underground floors of the terminal are reserved for hotels of various
companies from two to five st They are intended for transit passengers who have a
significant gap between connecting flights, or those who have a significantly delayed
departure of the flight. In addition, if desired, participants of various forums taking
place directly in the coefence halls of the airport terminals can also be
accommodated in them, if they have not chosen hotels that are widely known around
the world in the center of Dubai or another city of the UAE.

The terminal building also provides a significant number of raties for
passengers that are not exclusive to this airport. For complete clarity, it should be
pointed out that here, as in many advanced airports in the world, traditionaptiheee
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electrical Euro sockets with grounding for 220 and 127 volts areredtdled at each
seat in the waiting room.

At the same time, under each seat there are USB sockets for recharging various
gadgets, as well as Internet sockets for using unlimited wired Internet directly in the
seat of the waiting room. To access hgyeea Internet, as already mentioned above,
the passenger will have to contact the access point to this airport service.

The airport terminal is served by one thousand two hundred elevators. A third
of them is intended only for airport employees and the momemt goods and
luggage. Another third serves only underground floors, the areaich is much
wider than that of the aboyground floors of the terminal. Two hundred elevators,
the shafts of which are surrounded on all sides by 18 ventilation tcavers)tended
to move along the abovground floors. And finally. only the remaining two hundred
elevators, located in the central part of the airport complex, connect all floors of the
terminal- from the lowest underground to the highest above ground.

Ascending and descending escalators are structured in such a way that in order
to move several floors in a row, their users do not need to make a large number of
steps from the previous escalator to the next [3].

In turn, along the central axis of each of #&terminals there are travolators
moving in opposite directions. They allow passengers to move along the entire length
of the terminal. Of course, each restroom provides a special room, which is intended
for a mother and child, or for a single father @hdd. Here, diapers can be changed,
ointments, sprays, creams and other materials necessary for treating the skin and
mucous membranes of the child's body can be used. For passengers who are
characterized by limited physical health, special rooms ace @isvided. On the
other hand, if such passengers prefer an inclusive type of stay on the territory of the
terminal, they have the right to choose it, being in any area of this architectural
structure.

Conclusion

The limiting volume provided for this worttoes not allow any full coverage of
various aspects of the functioning of the construction of the world's largest airport
"Sheikh Saeed bin Maktoum bin Hasher Al Maktoum" in Dubai proposed by its
authors. Therefore, above, we were able to dwell only erfa¢htures of passenger
service, which clearly do not exhaust all areas of activity of airport services.
Therefore, in the future, with the invitation of additional specialists from among the
full members of the International Mariinsky Academy named afiéD.
Shapovalenko is also invited to highlight the technical and technological aspects of
the abovementioned airport. It is planned to pay special attention to the issue of the
use of unmanned vehicles for the delivery of passengers and persons accogpanyi
them, luggage, cargo, etc. to the territory of the airport and to various cities of the
UAE. In conclusion, let me thank the staff of the International Mariinsky Academy
named after M.D. Shapovalenko, starting in the organizing committee of this
conference, for invaluable help and support in preparing the material for this work.
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Abstract. This article proposes to consider individual technical and technological solutions
that theauthors consider possible at the Dubai largest airport in the world "Sheikh Saeed bin
Maktoum bin Hasher Al Maktoum", the project of which is being developed by the International
Mariinsky Academy named after M.D. Shapovalenko, which is given attentibrsistudy. After a
comprehensive examination of this project by the Smart Majlis of Dubai Sheikh Mohammed bin
Rashid Al Maktoum, as well as the Dubai Future Foundation, if successful, it can be accepted for
implementation in Dubai in a relatively nearuts.

Keywords: airport, air terminal, air hub, terminal, vertical plant, workshop, hangar, airliner.

Introduction

To describe the nature of the technical and technological solutions that can be
applied in the construction of the terminal building by 2040, one should have a much
clearer idea ofwhat path the development of each technology of interest to the
authorsof this study will take. Since the period from 2023, when it is planned to
publish this work, until 2040, when the terminal building should receive the first
passengers, is quite large, the presentation should be more methodological than
methodical in natte in order to maximize the degree of objectivity of the proposed
judgments and the conclusions that follow from them.

Main part

Integral blocks of the underground floors of the terminal building must be
allocated for the organization of a center for tBpair and maintenance of aviation
equipment. It belongs to both the owners of the airport and partner airline companies.
In our opinion, workshops for the manufacture of analogues of licensed spare parts
for engines and other structural elements of dirsfaould be attached to them. To do
this, it seems necessary to conclude appropriate agreements with aircraft
manufacturers in each country of the world and transnational corporations associated
with this field of activity.

Parts manufacturing conveyorseaan integral part of vertical factories in the
underground floors of an airport, and can be elevator shafts in which a product moves
smoothly from one assembly phase to the next. The filtration of gaseous and liquid
wastes at such enterprises has beendit to perfection in such a way that the same
water and any other liquid necessary for production in the production cycle can be
used almost endlessly.

Various underground facilities should also be set aside to accommodate
multidisciplinary service unitshat will be ready to approach aircraft maintenance
with the highest possible level of skill, regardless of the nature of the damage that has
occurred along the way. When sending an aircraft on a flight, each airline cooperating
with Dubai airport in thevorld must be sure that if the aircraft gets into a storm or
other emergency situations after landing in Dubai, it will be completely returned to its
original state according to the full list of technical characteristitglly put into it
by the develpers.

The engineering service of each such airline should rely on the fact that upon
arrival at the Sheikh Saeed bin Maktoum bin Hasher Al Maktoum International
Airport in Dubali, it should expect that its liner will pass all the necessary diagnostic,
preventive and repair measures in this case on corresponding stand (polygon).
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Such a site should be intended primarily for maintenance of aircraft engines
and their associated repairs, as well as the provision of the widest possible range of
technical servicegzhat may be required for preventive maintenance and current
scheduled maintenance of all leteym aircraft landing at the airport.

The current infrastructure, which should be dedicated to aircraft maintenance at
Dubai Airport, consists of fifsfour aircaft hangars, initially adapted to the
dimensions of the Airbus A380 with a certain amount of horsepower and height, in
order to further meet the evercreasing dimensions of more and more new airliners

[1] .

In addition, hangars should also be built a¢ thirport, which should be
intended for painting aircraft, including those belonging to partner companies that,
for one reason or another, are not provided with such equipment.

Along with this, the structure of the airport provides for the construction of
industrial assembly shops, which should be designed for quick replacement of
deformed fuselage parts or other structural elements when an airliner hits a
snowstorm or other extreme conditions during a flight.

A stand for maintenance of aircraft enginesiofraft making a long stop at the
Dubai airport can be intended primarily for liners that are involved in servicing the
longest flights [2].

The service for carrying out a full cycle of aircraft technical inspection
procedures after each flight and thearresponding maintenance, in addition to the
underground floors of the terminal, may also use underground rooms under some of
the least used runways.

The aircraft engine test chamber should be suitable for both the airport's own
aircraft and those makingng stops at the airport. This structural unit of the airport
infrastructure can be used in case of doubts about the expediency of continuing the
flight in conditions of deviations from the standard characteristics of the operation of
one or another airaft engine.

Another of the organic components of the airport architecture should be called
a constantly replenishing warehouse of spare parts for aircraft engines and other
structural elements of each liner landing at the airport in this way. in order to
promptly replace the neoonforming part with a new one that has passed the proper
test procedures without postponing the flight [3].

The transition between all eighteen terminals is carried out in such a way that it
should not require passengers and thecdompanying persons to leave thecatied
Afsafeo zone in order to then again un:
which can significantly speed up the process of servicing passengers at the airport.

Dr. Fateh Mebarek Udina presented at th&ernational scientifigractical
conference "Energy and Materials Science 2022" at the University of Skikda,
Algeria, our joint report, which highlights our proposals for energy supply of the
Dubai airport building using multiple energaving technologis at the same time. In
rethinking in relation to the building of this terminal, they look as follows.

Project "Sunshine House" Strategically, every square centimeter of the terminal
building area in the exterior and interior, as well as the roofs ofutubdahns, along
which passengers and cargo are brought to the airport, as well as any other structures,
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should generate electricity through solar panels transformed into cladding, decor and
all hard surfaces. In preparation for finishing the terminal mglda competition
should be held among companies that specialize in the production and installation of
solar panels, attached inventory, batteries and other components. Solar panels need tc
be of various sizes and configurations to make efficient useeoy square decimeter

of a building to generate solar energy for lighting, cooling, and a variety of electrical
appliances. At the same time, solar panels must be placed on the internal and external
walls, floors of internal premises and sidewalks in tlgitbry adjacent to the
building, as well as, as it is legally fixed and should be carried out by 2030 in Dubai,
on the roofs. Windows, in which electric glass will be placed instead of ordinary
glass, should also perform the functions of solar pabespite the fact that at the
moment the efficiency of electric windows is still significantly inferior to wall
mounted solar panels, the key principle in this case is the full use of the building area
for energy generation, and all components of its desegrrdless of the level of
efficiency achieved, are included into a common energy chain. At the same time,
electric windows can completely replace the outer skin of the building, due to which
the required amount of light will enter it, although part ofiit be taken away by the
electric windows. Their rather low efficiency is compensated by the fact that they
take on part of the energy flow of sunlight. This will be all the more effective as the
electric windows will be fixed at an angle to further rezlube level of natural
overheating of the building. This reduces the natural heating of the building structure
during particularly hot months of the year. At the same time, electricity for the
operation of air conditioners and fans will be consumed to ehnhesser extent.
Although the efficiency of using electric glass at the moment traditionally does not
exceed 7%, this will not prevent the entire building from being a solar power plant at
the same time. In the years that will separate from the impletieentd this project,

it will be necessary to find the best ways to increase the efficiency of electric
windows so that not only the building itself, but also the electric cars of its users can
be recharged in the underground parking of the terminal hgildihile the owners

are not going anywhere.

Project "Mighty Wind". Wind generators should be included in all structural
elements of the terminal building and other airport facilities, the presence of which
allows maintaining the proper level of safety Yaorkers, passengers and the comfort
of their stay in this building. Another important component of the energy supply,
which is designed to serve as compact wind turbines installed on roofs and any other
suitable surfaces. To do this, it is necessary t &n elegant architectural solution,
as a result of which the wind turbines will not only not spoil the original architectural
design, but will also add a piquant interesting addition to it. For example, the shape
and design of an air terminal building camitate a certain aircraft, and wind
turbines, respectively, can be propellers on its surface. Since the abundance of wind
turbines on the surface of the building will cause significant noise, as the project is
introduced into the metropolitan urban eowviment, it will be necessary to find
sufficiently effective means of noise reduction.

Project "Green Noise". Special membranes will collect the energy of noise
emitted by the human voices of employees and passengers, as well as artificial noise
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sources, ah will allow this energy flow to be used for human needs. Quite a wide
application in a modern energgaving project for the terminal building will find the

use of noise flow, for example, emitting a lot of noise landing and taking off airliners
as an engy source. To do this, special membranes are installed near wind turbines,
in conference halls, cinemas of the airport terminal, its production workshops, on
highways leading to it and other objects whose operation is accompanied by noise,
the impact of te noise effect on which leads to the generation of electrical energy.

Project "Green Light". Sunlight and the light of lamps in the terminal building
Is intended to become a secondary resource, which at the moment is mostly not used
in any way. But builtmto all surfaces of its interior, solar panels of various colors and
configurations allow the same light to be used repeatedly. Sunlight that has
penetrated inside the terminal building, as well as the light of electric lamps operating
inside it, is captwed by the now opaque solar panels placed on the internal walls,
doors, floors and ceilings of each room of this building. At the same time, it should
be noted that the usual appearance of solar panels placed in the interior of the
terminal building would ardly have been able to arouse enthusiasm among its users.
Therefore, during the implementation of this project, it will be necessary to achieve a
highly aesthetic performance of solar panels, capable of pleasing the eyes of all those
who are in this roondue to the appropriate design solution. At the same time, in the
future it will be necessary to find a type of solar panels that will meet the
environmental requirements for noesidential premises, along with this, solar panels
must be durable, especialthose located on the floor, so that their service life
increases the profitability of this material, given the significant the amount of
passenger traffic. Also, according to the intention of the authors, furniture and
household appliances in the builgiare also sheathed with solar panels. Household
electrical appliances are designed to at least to some extent provide their own need
for electricity, and the furnishings of hotel rooms inside the airport terminal will have
to transfer the energy they haaecumulated to batteries.

The project "Air terminal asset" or "Air terminal plus energy". Ideally, this
project should use the entire range of renewable energy sceupcdis directly and
indirectly. It is possible, for example, not in every room of a&haiafe or restaurant
of an airport terminal, a station for obtaining biofuel can be installed. The raw
material for its work will be the numerous wastes remaining as a result of serving
hundreds of millions of passengers annually. But in this casdjalnissing fuels
must come from centralized stations located on underground floors of the terminal
building specially equipped for this purpose. The new regulation on energy saving
and energy efficiency of buildings in operation will allow commissioningaa
minimum, only zereenergy consumption building®) kW/m2 per year. And ideally,
ARacti ve houseso, or Ahouse pl us ener g
electricity not only for their own needs, but also for extraneous needs. A natural
addition tothe zereenergy house, as well as the active terminal building, will be each
highway leading to it, equipped with Capture Mobility wind turbines combined with
solar panels, the author of which was the winner of the UN Prize Sanwal Muneer.
They are drivenythe wind generated by fastoving cars on the roads, as well as by
fast takeoffs and landings of airliners. In addition to this, every square meter of
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highways is covered with transparent concrete, under which solar panels are laid.
Given the significantength of roads leading to the terminal building, it should be
noted that this is a significant contribution to the emirate's clean energy strategy.

The Road to the Airport project involves rethinking the world's best practices
for building roads capablef generating electricity. Thus, scientists believe that the
revolutionary projects of Solar Roadways, Qilu Transportation Development Group
and others should be significantly improved. This should be done in such a way that
between the layer of transpar@oncrete proposed in such projects and the insulating
underlying layer, solar panels are installed at an optimal angle of inclination. For each
geographical area, this angle is specific, and is directly dependent on the latitude of
the area for which thevadway is made. In the section, this structural layer will be a
series of equilateral triangles, the value of equal angles in which will also be
determined by the expediency of the angle of inclination of the solar battery for a
given geographic latituddt is also desirable to develop an appropriate device that
allows you to create a change in the angle of the solar panel, depending on the time of
year. For example, from 300 degrees in summer to 70 or more in winter. Regarding
the project developed fothe Chinese city of Jinan by the Qilu Transportation
Development Group, the authors of this study consider it their duty to provide the
foll owing I mpressive dat a: Afa kil omet e
million kWh of electricity per yela This volume is enough to feed 800 residential
buildings. The resulting electricity is used to light the highway, illuminate billboards,
power CCTV cameras and toll machines. Unlike numerousrigfile projects, it is
much better not to place solar g under the wheels of cars, where they will
quickly become unusable, but to make the roofs of the autobahns leading to the
terminal building with an adjustable angle of inclination, for which the solar panels
placed on them must be significantly morehtigeight design. On the road, only a
rail should be left for recharging cars and electric vehicles while driving.

Vibrolight project. Noise is often either accompanied by vibration or is its
consequence. It can also be used to obtain vibrational enerthefpower supply of
the terminal building and convert it into electrical energy. It seems possible to attach
energy to solar panels, wind generators and recuperators thanks to the generator of
electricity from vibration. The membranes of such devices,waf as noise
absorption membranes, can be included in the decoration of the walls and ceiling of
the terminal halls. In this concept, wind has already been presented twice as a source
of energy. The third time it is mentioned is in connection with thaifsignt
vibration that it produces, which means that it can also serve as a source of
vibrational energy. Such an energy source will increasingly deserve attention as more
devices are developed for the maintenance of the terminal, requiring minimal power
consumption. In this case, we are not talking about the transfer of energy over any
significant distance, but at the same time it can be fully used at the same place where
it was received. Just like cars moving on the road can "recharge" economical LED
traffic lights.

Project "Light of human steps". Pedestrians walking along the sidewalk, as
well as on the ground, underground or elevated pedestrian crossing of the terminal
building, can induce the sidewalk, the pedestrian crossing, as well as economical
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LED traffic lights to shine with the energy of their steps (cumulative source
vibration and pressure). From these achievements of modern invention, a new culture
of using the terminal building can grow. It is necessary to saturate this building with
the maxmum number of devices and devices that will not be powered from the
central electrical network of the airport terminal, but will be limited by the efforts of
passengers produced at the time of using these devices.

The Sandstorm Energy project overlapshvilie Mighty Wind and Vibrolight
projects, and can, if necessary, form a single whole with them. Heat from the hot sand
that surrounds the airport complex in abundance and friction from the surface of the
terminal building can heat water for steam turbjreesd noise and vibration energy
can be converted into electrical current. Modern technologies will make it possible to
withstand sandstorms, an increase in the level of water in the world's oceans, and the
level of maximum air temperature. Moreover, naighese factors will have to be
resisted. Each of them will be rationally used by all architectural structures of the
airport to convert the totality of natural influences into electrical energy. It will be
transformed into wind pressure on the walls afldngs, and hot air through the
transformation of thermal energy into electric current, and air vibration into outdoor
and indoor lighting.

Biolight project. The combination of primary and secondary energy flows
becomes possible due to the introductibm @ycle of the most complete processing
of raw materials, as well as the direction of the steam leaving the plant to steam
turbines. During this period, biogenerator stations in the basement of the airport
terminal can be significantly improved, so thia result of processing biological fuel
in them can be attached to additional processing to such a stage when none of the
biological waste can adversely affect the environment. Very fine filtration is required
so that only water vapor is produced at tbhdead. And he, too, can produce electricity
by building a combined power plant that combines its biological nature with the
nature of a steam power plant. in addition, the need to expend any amount of energy
for garbage disposal will automatically be exéimd. the almost endless flow of
passengers and accompanying persons remaining after servicing, given the
uninterrupted roundhe-clock nature of the airport's work.

The structure of the airport should also include aated business aviation
center witha special infrastructure designed to provide services to passengers and
crews of private jets, including a separate waiting room, in which they will not
interfere in any way with users of the traditional common airport services.

The infrastructure of thBusiness aviation center also includes separate offices,
bathrooms and showers, a separately serviced business center, aircraft maintenance
that does not overlap with the general flow, its own baggage service for the center, a
separate gas station, a sjpdyi trained and prepared security service, its own
customs, and and finally, its own flight planning service. The airport also initially
provides hangars intended for private jets for the needs of the business aviation
center.

In order to properly handlthe progressive increase in passenger traffic, the
operator of this airport is also adopting acatled "push and pull through" strategy.

The latter, however, significantly contributes to attracting more and more new
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sources of passengers and cargo. Tappens even despite a certain discordant
image of the proposed action. At the same time, they do not go into alternative
competing networks, which ultimately make such competition meaningless for
opponents.

The airport management is actively engaged enabnstant attraction of more
and more new passenger and cargo flows fromdiamsting markets throughout the
globe. The regular improvement of transport links with all the emirates and
neighboring countries includes the opening of new bus stations, basiaitomatic
capsule delivery systems for passengers in vacuum tubes.

Linear maintenance carried out on the territory of this airport involves not only
urgent, but at the same time also calendar maintenance of aviation equipment. At the
same time, maint@nce is carried out in accordance with a wide range of
requirements that exist in relation to each specific type to which this or that aircraft
belongs. Basic maintenance of aviation equipment involves a complete and, at the
same time, a fairly extensivange of works.

The complex, located in the center of the airfield, is directly responsible for air
traffic control. It employs more than a thousand air traffic controllers and employees
of the complex, who, despite the fairly high level of automatiorhefast majority
of production processes, ensure safe air traffic.

The control tower of the newly built Dubai International Airport is
programmed to operate 24 hours a day, seven days a week, all year round, regardless
of the season. The only thing thaincehange depending on the size of the tourist
flow is the ratio of passengers carried and accompanying cargo. If the passenger flow
Is large enough, then the airliner only takes on board the luggage of each passenger.
But as soon as the size of the passeffigw decreases, cargo can appear in the cargo
compartments of aircraft that is not correlated with the-finsé passengers. The
second control tower, which serves as a backup in the event of a sudden increase in
airport capacity to its limits, may camnto use if the first control tower is unable to
operate normally. However, the task of the existence of the second control tower is
not limited to the backup function, since this tower is also used for the professional
training of air traffic controlles.

The airport fire department also performs the function of a rescue service. At
the same time, 75 uniformed employees are on duty at each of the nine fire stations,
as well as 75 at each of the nine search and rescue stations for 24 hours a day. They
havwe 150 units of fire equipment at their disposal. Each brigade is able to respond to
the news of a fire in 2 minutes in case of normal visibility. This indicator complies
with ICAO requirements.

Of course, the technical and technological solutions presamtits paper in
the construction of the newest Dubai airport far from exhaust all the possibilities of
building an innovative architectural complex. It seems that the development of this
topic in various perspectives can still take place in the future.
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Abstract. This article proposes to consider ways to increase competitiveness through the
functioning of the Aeromaijlis public council, which the authors find it possible to implement at the
Dubai largestairport in the world, Sheikh Saeed bin Maktoum bin Hasher Al Maktoum. This
project is being developed by the International Mariinsky Academy named after M.D.
Shapovalenko, which is given attention in this study. After a comprehensive examination of this
project by the Smart Majlis of Dubai Sheikh Mohammed bin Rashid Al Maktoum, as well as the
Dubai Future Foundation, if successful, it can be accepted for implementation in Dubai in a
relatively near future.

Keywords: Aeromajlis, airport, air terminal, almub, terminal, competitiveness.

AeroMejlis is the public council of the airport, and the airport administration
carefully monitors not only compliance with the rules of passenger service in each
structural unit of its organization. At the same time, treggularly review the lists of
initial and newly introduced services at all airports in the world in such a way as to
adopt best practices in every worthy case. Moreover, they strive to bring the
implementation of such experience to an even higher levattipally unattainable
for any airport in the world. The key to success in constantly improving the
competitiveness of the airport should be called not so much the formal copying of
other people's services, but their qualitative rethinking until the céenplecessing
of the unsurpassed high level of service culture offered to passengers, accompanying
persons and carrier companies using the airport's capabilities, providing them with
the undivided longerm disposal of everything required inventory, maekirand
mechanisms. Along with this, in support of carrier companies, the airport also offers
specialists of the highest level of qualifications who can help use the material and
intellectual benefits of the airport with the greatest efficiency. At the sanee the
key guiding line is also to comprehensively study the shortcomings in the design and
operation of all other airports in the world, prompting carrier companies to refuse
cooperation with them and reorient themselves to using other airportsichlicases
receive collegial consideration, after which a wide range of mutually agreed measures
are taken to prevent such errors in the operation of this airport. Representatives of all
the major passenger airlines of each continent are invited to cdynstaetact with
the airport administration and work in its public council "aeromajlis" in order to
jointly improve daily not only the appearance of the airport, but also all the organic
components of the working atmosphere at each site of its operatisnthinks to
this, in many respects, that for any such company this airport is a-elassl hub,
which every day becomes more and more modern in terms of the widest range of
indicators. Dubai Airport does not seek to compete with any of the airpotie in
world in terms of any list of indicators, but is initially inaccessible and moving away
from all the others into an increasingly tangible gap in the competitive distance.

The AeroMejlis is considering a plan to build an air city encircling a circle
along the end safety strips of the runways, in which all airport staff can live, as well
as the entire range of social infrastructure facilities, reflecting its diverse needs.

In order for airport employees and passengers using it to quickly and
comfortably travel to the center of Dubai, by decision of the Aero Mejlis, a
magnetoplane route is being built, which is also known as magtem the English
phrase Amagneti c |l evitationo, whi ch t
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| e vi tlanprovedmmagneti trains on this line should reach speeds of more than
five hundred km/h, making communication with the historical center of Dubai as fast
as possible. The magnetic levitation train is connected by the Aero Majlis to the
previously agreed upon combinatioha fifteerlane highway in each direction and
Dubai Metro stations at opposite terminals. A train and tram combined in a
magnetoplane must be held above the road surface thanks to the force of the
electromagnetic field, which is the source of its movemand control. This
composition, which is important for the desert zone, unlike conventional trains and
trams, does not touch the surface of the rail when moving.

According to the decision of the Aero Mejlis, it is advisable to equip the
terminal buildingwith eighteen bridge crossings, which will allow passengers and
their accompanying persons to move between all the terminals they need without
leaving the selected level of movement. Another means to reduce the energy costs
and time of airport users shout@ the double gates that the Aero Mejlis proposes to
make to accommodate doutmecker airliners, the number of which is increasing
every year.

Well-equipped recreation areas in each of the eighteen terminals, by decision of
the Aero Mejlis, are equippewith televisions, a library, a music library, a video
library, as well as a muHunctional playroom for children, which helps increase the
tourist attractiveness of the terminal building and convenience for passengers.

The airport's retail areas, includj the world's largest Carrefour hypermarket,
are used by travelers, crew members and residents of the airport, each of whom has
permanent passes to the airport as a whole, and the retail area is in the public area anc
does not require a pass system. i€gs at airports around the world are usually much
higher than store prices, in this case they are much lower than store prices, since trade
at the airport occurs without intermediaries, on its own territory, and goods are
delivered by its own planes.

Our own post office allows passengers to send parcels and parcels if they do
not want to carry with them items and products purchased at the airport that have a
fairly long shelf life. The airport is assigned a special ZIP code; all necessary public
services perate on its territory. We offer the widest range of household services,
from repairing shoes, clothes, bags, watches, to washing clothes and outerwear. You
can also use dental prosthetics services at the airport clinic.

This is the only airport in the wial that is equipped with two control towers.
Given the record size of each runway, one control tower is responsible for servicing
only two runways at a time. And only in case of force majeure can they start working
with a limited number of additional rurays, provided that they are located to the left
or right of one of the two runways that traditionally serve as their main area of
responsibility. This is due to the high frequency of aircraft arriving and departing
from the same runways to maintain thiepart's ultrahigh capacity at the most
advanced global standards. Also, everything has been done at the airport to minimize
the time it takes to process personal documentation, check luggage, and carry out
antiterrorism prevention.

Along with this, theabundance of taxiways of various levels of complexity
allows aircraft to be taken away from runways at high speed in order to make room in
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advance for the next airliner to land and to eliminate the possibility of aircraft
collisions under any circumstancekhis is all the more important because due to
frequent fog, some planes are forced to linger on the runways, while return flights,
which could also be handled by Dubai airport, are forced to be completed by pilots at
other airports.

However, the Aero Még has a significant resource of influence on the
situation, and through joint efforts with environmentalists they are able to largely
counteract the transformation of fog into smog by minimizing harmful emissions into
the sky of Dubai. The main measuieslude the total introduction of free filling
stations for electric vehicles, which encourages residents and guests of the metropolis
to switch to electric vehicles and stop polluting the air with the exhaust of their cars,
especially those often stucktiraffic jams.

As we have previously reported, the tradition of combining office, residential
and retail space in one skyscraper is strengthening in Dubai in order to minimize the
need to spend time, effort, money and personal transport capabilities pammpm
employees crossing significant distances within the city.

Placing the above and broader opportunities directly in the airport terminal
frees the vast majority of transit passengers from the need to travel to the center of
the metropolis. Moreover, thiairport may well deserve the title of the fastest
growing in the world, since the airport management is very attentive to all
technologically advanced solutions that can help make the work of their brainchild
faster and more efficient. Therefore, desghe initial full staffing with all the
necessary structural elements, services and highly qualified personnel, the airport
administration regularly replaces outdated equipment and accepts the world's most
advanced equipment that has just appeared forriexgatal testing in the daily
activities of the airport in agreement with manufacturing companies. Each
manufacturer of advanced technical products from among the partner companies
considers it a great honor to test all their new products at this aibecduse all its
innovations are instantly visibleboth to reputable employees and influential users.

Each of the 18 terminals has its own color scheme, which from terminal to
terminal inherits in turn all the successive colors of the rainbow and taditianal
halftones. Also, a unique aromatic composition has been developed for each of them,
designed to evoke inspiration and high spirits among arriving passengers and
wonderful memories among departing passengers.

It was decided to build all the runwayf this airport in such a way as to
significantly minimize the distance that usually exists between a car carrying
passengers and an airplane, which can significantly reduce the movement of these
vehicles around the terminals.

The AeroMejlis AirportPublic Council has a vested interest in the success of
each stage of development of carrier companies cooperating with the airport.
Therefore, they are making all the necessary efforts to create most favored nation
treatment for each such company, the oppoty to pay for airport services at the
lowest prices through the conclusion of cooperation agreements for significant
periods. Carrier companies, represented by their own management, are clearly aware
of the level of unsinkability of this airport andiderstand that they will never need to
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transfer their flights from here anywhere in the future. On this basis, they can pay for
airport services in advance, while significantly saving their own resources, and at the
same time investing in the constant dexep ment of the airport
they themselves will use as proactively as possible in the first place.

The fate of many airports around the world has a certain similarity, which is
expressed in the fact that expensive areas for residentielogenent, surrounding
the airport on all sides, are very quickly built up, depriving the airport of the
opportunity for further extensive development. Despite the fact that the airport in
guestion has numerous initial characteristics that are signifjcamttad of the
modern needs of the international community in their broad totality, nevertheless, the
possibility for its subsequent development is also provided for by the Aero Majlis.
But the areas adjacent to the modern outlines of the airport areseoved. They are
filled with low-rise, diverse technical structures that do not interfere with the takeoff
and landing of aircraft. These structures are ready for quick and inexpensive
reconstruction in case of emergency. Thus, the airport has signifiotertial for
reconstruction, which does not require its complete closure and the construction of a
new airport due to the lack of free space surrounding it for expansion.

Such areas, for example, thanks to the construction of quickly rebuilt
prefabricatd building structures, can be occupied bycatled catering enterprises,
so named after their anglici sm, deri veq
i nto Russian I|literally as HAcateringo o
Abanqguiecte 0s.er v

Thus, the land that the airport may at any time require for the consistent
expansion of its capacity can be temporarily occupied by numerous catering
enterprises belonging to the same airport.

This will make it possible to provide services to passeen a timely manner
and with consistently high quality, delivering food directly to aircraft, and to provide
contract catering services to employees of all enterprises and services involved in the
airport, both in the terminal building and on flights.

Events for various purposes held in restaurants and cafeterias of the airport
terminal can also be served by catering companies, simultaneously carrying out retail
sales of finished culinary products in each cafeteria. Catering companies can be
responsiblenot only for preparing food and its timely delivery on board each airliner,
but also for serving and decorating tables during coffee breaks, banquets and buffets
held during conferences, symposiums, congresses and other events in conference
rooms of termials air terminal. At the same time, such enterprises undertake the
bottling and serving of drinks to each conference participant.

Each of the eighteen terminals will have over 100 cheakounters, 50 jet
bridges, 10 aircraft stands, 75 immigration conpants, as well as 25-pay areas to
speed up the service for passengers at this stage of their stay at the airport. The more
i mmi gration control capacity can be put
maximum capacity will be reached, whichllvsignificantly increase the level of
impact from each of its structural units and allow for a faster transition to a
comprehensive upgrade.
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Also, as the return from the airport increases from the moment it is put into
operation, it will be possible tdlacate as many terminals as possible to-tmst
airlines, which will increase the turnover of funds, since the number of gold card
holders can never be infinite, and in return they will need to invite passengers from
other social strata.

Considering thdocation of this airport in a Muslim state, a special terminal
should be allocated for pilgrims. Considering the special respect that exists in Islam
for the number A7, o0 i1t seems appropria
pilgrims. In this cas, one should be guided by the fact that the very First Sura, which
reveals the wisdom of the Great Quran to everyone ready to comprehend it, bearing
the name AAI Ha md o, which is transl at
consists of seven ayats,asRRe vel ati ons of the Al might
given you seven frequently recited ver
(18:77), this is what this Holy Book says.

For pilgrims who go to Hajj every year, the Aero Majlis invites all partner
airlines to land their planes at a special seventh terminal, which will allow the flow of
pilgrims to in no way intersect with passengers of other religions. Terminal No. 7, as
well as any other terminal operating at full capacity, should have a caphaiyto
thirty million passengers per year who, in addition to the pilgrimage to Mecca, also
want to see the Muslim shrines of the United Arab Emirates.

The cargo terminal of this airport is designed to serve all cargo operations,
having an impeccable andost precise organization of the cargo handling system
throughout the world. The airport terminal building as a whole, in terms of the total
area of premises, can take first place in the list of the largest buildings and structures
in the whole world. Asts configuration is rethought in the future according to the
growth of passenger traffic needs, as well as possible changes in global standards of
its service, this building may become even larger. Since, as already mentioned above,
for its extensive devepment, quite significant prospects are initially created and
areas are provided that are used for another purpose until such a need arises. With the
emergence of the need for additional space for the airport complex, the catering
enterprises belonging tib are completely painlessly moved to free territories, and
new functional divisions of the airport appear in their place.

However, the Aero Majlis considers it its duty to provide not only for the
extensive development of the airport, but also for thestr@oution of the areas of the
terminal building and separately located ground services according to the updated list
of needs of passengers and staff. For example, in the future, during pandemics, the
number of passengers may significantly decreaseeswiin the event of hostilities
in regions of the world with which Dubai Airport has regular connections.

In this case, shoterm or longterm changes in the functionality of various
structural divisions of the airport become possible. In individualiteals, given their
high and versatile equipment, as well as compliance with the highest sanitary and
hygienic requirements, fire and aterrorist safety requirements, etc., temporary
hospitals can be set up for victims of pandemics or wars.

In addition centers for professional training and retraining of junior and mid
level medical workers from among volunteers can also be temporarily deployed here
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if the existing staff of hospitals and clinics turns out to be insufficient to cope with the
constantly warsening epidemiological situation in the world. Medical teams trained
here can directly from this airport, as a gesture of goodwill, go to help residents of
friendly powers who, for one reason or another, are not yet able to quickly, highly
gualifiedly ard within an acceptable time frame solve the problems facing them in
improving the health of their population.

At the same time, if necessary, in terminals that are vacated due to the lack of
flights to warring countries, peacekeeping brigades can bedrtangupport law and
order and security on the territory of friendly powers by volunteers from the United
Arab Emirates and other countries expressing sympathy for the victims of military
conflicts.

The significant size of each such terminal makes it ptess$o recreate with
sufficient accuracy the conditions in which local acts of assistance can be carried out
to countries suffering a humanitarian catastrophe and capable of maintaining their
sovereignty with support from the UAE and other friendly states.

Also important is the ability to use suddenly empty passenger terminals as
additional cargo terminals intended for completing shipments of humanitarian aid to
citizens of countries suffering from the consequences of pandemics, military
operations, naturalisasters, crop failures, etc.

To this end, in freed passenger terminals, production facilities suitable for rapid
dismantling can be urgently assembled, designed for careful handling of cargo, their
correct sorting at destination and the order of disp&icthe addressee, as well as
maintaining the entire set of control standards for cargo leaving the airport.

On the contrary, if the terminals operate with full direct efficiency in normal
mode, and at this time another wedidss event is taking placa the UAE, the
sharply increased volume of passenger traffic can lead to certain difficulties in the
timely service of each flight and its forced delay for this reason. To prevent the
occurrence of such disrupti on proptsed tot h e
strengthen in advance the most critical areas in terms of overload in passenger traffic.
In our opinion, this should be done through the attraction and timely training of
volunteers from among UAE citizens and foreign employees of companies who
express their willingness to temporarily release a certain number of their employees
from performing their main job duties to provide support to the airport in receiving
passengers. To do this, employees of various airport services responsible for this
training go to enterprises and organizations, carry out the necessary explanatory work
among employees there, appropriate trainings, and at the final stage of preparation,
teams of volunteers arrive at the airport before the start of an event of global
significance. Here they learn to navigate the terrain, operate equipment and devices
that could not, for one reason or another, be made available to them during volunteer
training, pass exams and are enrolled in a volunteer detachment at the location where
theyneed support from them [1].

In turn, the Dubai police and paramilitary units also conduct retraining courses to
participate in highguality enhanced security of such a strategic facility, which is the
airport. This allows traditional airport security tontinue working as usual even during
special public events in the country. In general, taking into account the special tourist
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appeal of the UAE and specifically Dubai almost throughout the world, it seems possible
to say with confidence that the Aero MajWill be able to make highuality and far
sighted decisions in each such case. They will allow the airport staff to meet and conduct
even the largest flows of guests and participants in mass events in the UAE with honor
and dignity.

In technical termghe increase in the load on the airport in terms of passenger traffic and
higher than traditional flight intensity, higgpeed basalt taxiways, which are also called
high-speed taxiways, which can allow each new aircraft to quickly clear the runway, will
help cope with the situation. landing strip at high speed. This will ensure the smooth
landing of the next aircraft, which will require a relatively short period of time [2].

If in the coming decades, world interest in Dubai and the UAE as a whole
continuesto increase, there will be a gradual intensification of the development of
this airport, where construction and upgrades will not stop literally for a minute.
However, even at the same time, all rules for passenger service will continue to be
observed tloughout the entire airport, and being at the airport under any
circumstances will allow each passenger to be in a zone of mental and physical
comfort all this time.

Essentially, this is what ultimately boils down to the main tasks of the
functioning of sub a weltcoordinated, highly qualified team, which should be called
the AAero Majliso. Il f 1 ts work is succ
be organized to disseminate the experience of similar public councils to other leading
airports in theworld. From our point of view, this should happen with the consistent
delegation of representatives of the Dubai Airport Aero Majlis to other airports to
organize their activities according to the proven algorithms of the work of this public
council [3].

It is quite possible that in the future the work of the Aero Majlis will become a
model for organizing the most highly qualified, wetlordinated team at every
airport in the world, which will require constant visits of their representatives to the
Dubai airport, in addition to the fact that representatives of carrier companies whose
flights also land will continue to work at the Aero Majlis at other partner airports
around the world. In this case, it will become possible for the emergence of an
integral,harmonious system of professional training for work in the air mejlis of each
airport that has chosen a similar model for managing its business as the most
acceptable option for further existence and maximum successful development.

This will allow the veryfact of the existence of the airport to impart branding
characteristics to this airport and help raise the standards of passenger service arounc
the world to a qualitatively new level.
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Abstract. This article proposes to consider issues related to construction and operational
work that were not covered in the previous four reports by the Mariinsky Academy team, which the
authors consider possible to implemt a't Dubai 6s | argest airport
Maktoum bin Hasher Al Maktoum. This project is being developed by the International Mariinsky
Academy named after M.D. Shapovalenko, what attention is paid to in this study. After a
comprehensig examination of this project by the Smart Majlis of Sheikh of Dubai Mohammed bin
Rashid Al Maktoum, as well as the Dubai Future Foundation, if successful, it can be accepted for
implementation in Dubai in the relatively near future.

Keywords: Aeromajlis,airport, air terminal, air hub, terminal, competitiveness.

The authors of this study, as well as the entire pentaptych, the individual five
partsreports of which are interconnected according to an initially defined
compositional and general thematic pipte, understand that the report offered to the
reader 6s attention should only conditic
in this direction is still ongoing, which daily offers new constructive solutions in the
field of preparation of dégn and estimate documentation, as well as innovative
approaches to the I mplementation of the

Secondly, regardless of this research, there is a rapid development of technology
throughout the world, which will radically chga the vision in the field of aeronautics,
aviation and the numerous grodbdsed structures that serve its interests. Thanks to
this, many solutions will become less expensive, the speed of construction and its
reliability will increase many times, andetloperating life of the airport in Dubai will
become significantly longer than the real need for such buildings and their
accompanying infrastructure.

And finally, thirdly, the reaction of the world scientific community with
numerous comments, wishes andgestions will make it possible to present to the
grateful reader at the next conference a qualitatively new vision of the issues raised in
this pentaptych of articles. Nevertheless, even after the four previous works, it seems
possible to polish certaimspects of solving some previously raised problems, as well
as propose to illuminate a series of new ones. For example, all 18 terminals should be
directly connected to a common transit area for all users of the terminal building so
that passengers do nbave to go through immigration control multiple times just
because they want to visit a cafe or cinema in a neighboring terminal rather than in
terminal where they will be served. We have already begun to touch on this issue
earlier. Therefore, the posdity of unhindered movement of passengers between
terminals, provided in advance, will significantly expand the range of goods and
services offered to them in the terminal building, giving the opportunity to numerous
services here to increase their owmaativeness and level of profitability.
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Each terminal has its own cinema, which has an individual repertoire, which
allows passengers to choose films at their own request from a fairly wide repertoire
list, and watch an almost unlimited number of filmshiéy have the time, means and
desire for this.

Inside each terminal there should be laid out not only the kind of garden that was
previously reported in connection with the description of the structure of the central
atrium hall, but also a garden traditad for premises with a wide glazed surface of the
walls and ceiling. In terms of the composition of trees and shrubs, it does not resemble
any of the other seventeen gardens in other terminals. Each terminal would feature one
of the world's largest serie$ plasma displays, which would provide each user with a
full understanding of the wide, if not exhaustive, range of services available to them.

In order to sufficiently compensate for the "technological" impression created by
the predominant materials the construction of each terminal, such as steel and glass,
walls of natural greenery organically complement the impression that gardens with
numerous fountains, as well as floors in the terminal building, can give to visitors of
the terminal building. rtaral natural tones. The roof of the terminal building, which is
also the bottom of the world's largest infinity pool, must be constructed of organic glass
or a material that is significantly more advanced at the time of construction. It is
expected thatuch material will be widely available and more durable in the near
future. This way, the roof could let in as much natural light as possible. The light,
refracted in the water of the pool and acquiring unusual shades when passing through
its thickness, wilbe moderately bright, which for a building built in an arid desert
climate will best meet the initially set objectives of the designers. The figures of people
swimming in the pool will be an absolutely fantastic sight for every user of the
terminal buildng services if he has the time and energy to look up. In reality, floating
people may appear to those looking at them from below to be literally flying, and in
this case, without the help of aircraft. This will allow the infinity pool to add to the
symbolsm of the airport.

The departure terminal, along with the arrival terminal, should always be
determined by the destination of the flight, based on the wind rose traditional for the
area. If the wind direction at the time of arrival turns out to be unotioval and
requires a prompt change of the runway to accept the flight, the number of the arrival
terminal must be confirmed at least two hours before the arrival of the airliner so that
sudden changes cannot cause any inconvenience to passengers .

Inaccordance with the concept of nFas
quickly and widely spreading throughout the cultural and civilized world, the terminal
building will necessarily provide options for selieckin, which can be quickly
mastered by ahost every passenger, or, in extreme cases, an accompanying passenger
with disabled person.

In addition to this, automated baggage dofipsystems should be universally
implemented in the airport terminal building, and along with this, also immigration
clearance and boarding systems, if such independence does not contradict the
passenger 6s ideas about the | evel of in
ready to take on the maximum degree of independence and engagesensed in
most functonal areas of the terminal building, an incentive program for providing
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bonus cards will be provided. Thanks to it, each most independent passenger will save
his money, since he will actually independently perform part of the work of several
airport emploges at the same time. Such programs will allow passengers to
significantly save time on interacting with airport employees, and in a large number of
cases, also remove the language barrier. Also, the growing degree of independence of
passengers will allowthe airport administration to increasingly repurpose its
employees from providing traditional services to passengers to providing
fundamentally new services that passengers cannot yet use at their own discretion and
absolutely independently.

The interior ¢ each terminal should use items of cultural and historical heritage
characteristic of the groups of countries from which passengers traditionally arrive at
the terminal. This will help each passenger initially feel in familiar conditions, and
maketheatms pher e of his service more fihomel

Kindergartens and schools at the airport are designed both for the children of
numerous employees of this enterprise, and for the children of passengers who fly to
Dubai for official needsand at the same time do not have the opportunity to leave their
children at home in the care of family and friends. The educational cycle for such
children can continue at both the preschool and school levels. At the same time, the
issue of synchronizingheé study of material at the airport school with the study of
materi al at the childdés home school mu
rather difficult undertaking that requires coverage in separate articles, which our team
of authors may appear ihe foreseeable future.

In order to significantly reduce the size of landing fees, service charges and fees
accepted at a given airport, the opportunities that open up for the airport due to its
broadband passenger traffic are used. All purchases o officsumables, food, fuels
and lubricants, medicines and many other substances required to serve passengers ar
carried out at large wholesale prices. At the same time, their distribution to passengers
at retail outlets and service centers at the airparairied out at retail prices, which do
not need to be artificially inflated. Thanks to relatively low prices for goods and
services, many passengers can choose this airport to fulfill their many needs, and on a
regular basis. It is also possible to iniwoe bonus programs for passengers who decide
to use the services of this airport again, and an additional reduction in the cost of
service for anyone who wants to return here a third time, etc.

Each terminal, identical in size and design to all the adkgenteen, will be
designed to ensure efficient processing of diverse passenger requests for various forms
of service and, at the same time, a sufficiently rapid turnaround of aircraft.

The terminal building, as has been discussed many times, has arnvexclus
infrastructure designed to provide every passenger with the maximum number of
amenities, including fields for playing football, basketball, volleyball, golf, many other
sports games, and the world's largest training center. In addition, passengers have
access to a therapeutic gymnastics center, a physiotherapy department, rooms for
classical, reflexssegmental and other numerous types of massage, healing mineral
baths, etc.

All gates of this airport must serve not only the currently existing dalduke
Airbus A380, but also provide for the possibility of further increasing the carrying
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capacity of airliners and their ability to take on board an increasing number of
passengers and an increase in the numbe

In each terminal, in order to maxire the speed of passenger service, it is
planned to construct ten counters for individual security checks, 2 quarantine and
biological control zones. The structure of each terminal should also include five
stationary and fifteen mobile quarantine countese hundred passport control
counters and ten security zones, which are intended for checking arriving passengers.

For each of the eighteen terminals, there are also tviileetysecurity zones,
which are necessary for checking passengers before thdeudeparthe airliner, two
hundred checkn counters and one hundred and fifty passport control counters for
departing passengers.

One of the features of each terminal, given the construction of the terminal
building in the hottest, arid climate, is thes@a | | ed ficol d fl oor o
significantly reduce the load on existing air conditioning systems, since cold water
pipes must be laid under the stone floor slabs without additional insulation.

The flight control tower rises above the roof of @igoort terminal building,
located in the center of the infinity pool, and is included in the Guinness Book of
Records as the tallestinthewofli i ve hundred meters. The
water treatment facilities are capable of processing tpré@ thousand cubic meters
of water per day, which is subsequently redistributed to all airport air conditioning
systems, and is also supplied for drip irrigation of winter gardens and lawns in front of
the terminal building.

An additional source of coldvater supply to the terminal building should be its
direct and constant involvement in the implementation of our project, well known in
the scientific I|literature wunder t he wc
previously reported, numerous contrsral proposals to tow icebergs for further
processing off the coast of the Arabian Gulf in order to obtain drinking water from
them require significant improvements. It seems more expedient to load on board
airliners returning from flights to Australia,08th Africa and the countries of the
southern tip of South America, parts of icebergs that were initially lifted aboard the
ship off the coast of Antarctica, psawed off at special enterprises in these countries.
The surface layers of iceberg fragmenés @rovide water that requires significant
processing due to their certain contamination, and is suitable mainly for technical
purposes, of which there are quite a lot in the work of the world's largest airport.
Deeper layers of the iceberg can be unlodded aircraft into large containers located
in the underground floors of the airport terminal building. During the process of
gradual melting, these ice prisms will be able to cool the air, floors, and other parts of
the terminal building. The melting veatwill be filtered and then filled into tanks for
later use. At the same time, the natural ice of these blocks can be useful for medical
purposes, the restaurant industry, etc.

When constructing an airport terminal building, it seems advisable to take
advantage of the capabilities of another project we previously outlined, to which we
gave t he-printermeaii ®. Combining the functi
but maneuverable train will significantly simplify the process of installing and
dismanling industrial construction 3D printers. In addition, this will immediately lead
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to a significant acceleration of the process of printing construction projects on the
airport premises. Moreover, such a 3D printer can carry out its work on several objects
located within the radius of the airport, alternately.

If the texture of the building mixture, which is used in the process of
construction 3D printing, requires a certain time for hardening and shrinkage, and the
3D printer has not yet reached a statdfidfat i gued of the stru
materials included in its composition, then it can move to a new area of the airport for
that period of time while hardening and shrinkage of the building mixture occurs in the
previous section. In addition, harc move away from the constructed fragment of the
construction site at a respectful distance until the gaps between the lattice structural
elements he has built are completely filled with filler as desert sand. Unless the 3D
printer is transported a sigi@ant distance, even minimal winds can lift desert sand
into the air and clog the 3D printer's structural components, requiring significant time,
effort, and material costs to restore it to working order. The rails on which the 3D
printer will move will ako have a 3D character, since first the 3D printer will have to
rise above the section of the construction site it has built, move above it to free space,
driving along the upper or perpendicular rails, depending on the configuration of the
construction $e airport. And then, returning to the starting position, move along the
lower rails to the next area of work. When the initial construction project no longer
requires the participation of a 3D printer, it will move to the next airport construction
site, and will move in this way until it reaches a state of complete material and moral
wear and tear of its structural elements, or until it has built everything. what needs to
be built at this airport in this way.
with elements of building mixtures, since further improvement of the practice of 3D
printing will involve the connection of such elements immediately before the moment
of 3D printing. Otherwise, a chemical reaction will occur between the individual
elenents of the building mixtures, leading to their premature hardening inside the tank,
and not on the plane of the building ¢
i nclude Aconcrete mixerso, since even
alo be able to harden prematurely in difficult desert conditions. The rails that remain
after the completion of 3D printing on the airport premises are not dismantled, but
become el ements of the fAexoskeletono of
wind loads during desert sandstorms will continue to be a serious challenge for such a
large building. Despite the fact that in Dubai, over time, desert sand can be preserved
only as an element of ethnography in a desert landscape reserve, in the s\groundi
emirates, and even more so in other Arab countries, deserts will not only continue to
exist, but their area may expand due to a sharp progressive climate warming [1].
Moreover, this can happen if the aboue nt i oned raveéleeog pr o]
quickly implemented, the indirect result of which will be some mitigation of the very
hot arid climate of the UAE and neighboring countries. One of the serious scientific
and inventive tasks for t hpeintert mpali ennbe npt rac
shauld include the development of such construction mixtures, where, in order to avoid
their premature hardening, a hardener or a chemical reaction catalyst can be added anc
evenly distributed on the eve of 3D printing , signifying timely hardening of the
building mixture [2].
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The general compositional structure of the pentaptych of reports at the venerable
conference dedicated to the centenary of Russian civil aviation requires the introduction
of an extensive set of explanations, clarifications and thernteties of detailed models
of the airport complex proposed for construction. However, many of them will require
additional research, experiments, approvals within the international team of authors, as
well as an invitation to participate in its work of néwactors of sciences, postdocs, and
holders of other academic degrees. The composition of the authors should also expand in
relation to the totality of areas of scientific specialization, since at the moment the
coverage of socipolitical, economic, meda, chemical, physical and many other
scientific issues, one way or another related to the need for the flawless functioning of
the world's largest airport, seems completely insufficient [3].

Summing up only intermediate results, since the airport cotistnustrategy
must be consistently deepened until the end of its construction, you should pay
attention to the obvious shortcomings of each part of the pentaptych brought to your
attention, independently identified by the authors.

The prologue report shalilhave clarified the height of each of the eighteen
basalt runways above sea level, since as the climate warms there is still no guarantee
that Dubai, especially its famous Downtown, will not be flooded by the waters of the
Persian (Arab) Gulf . Thereforapt only the runways themselves, but also the key
characteristics of the basement and first floors of the terminal building should be
calculated based on the possibility of fairly rapid and inevitable climate changes.

Let 6s assume t h antofthéhagporoprogee, nvhioh shoutdring o n
called the Atraveling icebergd project,
i cebergs, I nstead of uncontrolled chaot
be processed in a timely manner in Dulbdowever, it should be assumed that the
production capacity of the UAE alone may not be enough to maintain the previous
water l evel i n the worldds oceans, unl
example of this state in this regard and begin &msport and process iceberg
fragments in their direct interests. Therefore, if the threat of flooding of at least part of
the territory of Dubai continues, it is necessary to introduce an underwater segment
between its underground and ground sectors mtet desi gn of the
services.

In addition, it is necessary to experimentally calculate the most acceptable angle
at which the runways will be fAtangenti
event that untimely braking of at leasteoof the airliners arriving at the Dubai airport
could cause significant physical damage to it . This angle must be calculated
simultaneously for all eighteen basalt runways in such a way as to completely
eliminate the possibility of intersection of aa$ two runways. This is all the more
relevant because individual airports in the world currently need to be rebuilt for the
sole reason that when an aircraft lands on one of its runways, none of the intersecting
runways can be safely used at the same asrtbe first one.

In the second part of the pentaptych of reports, it is proposed to consider the
possibilities of servicing passenger traffic at Dubai, the largest airport in the world.
However, by the time of its possible inclusion in the conferencgramg it becomes
clear that amendments to the peculiarities of serving passengers according to their

186



religious affiliation have not yet been taken into account to a completely sufficient
extent. Despite the fact that all terminals at this airport aretwtallg identical, the
religious feelings of each airport user should be respected in such a way that he can
experience psychological comfort throughout his entire stay at the airport. The same
applies to issues of age, gender, race and nationalitycpbptieferences, commitment

to certain sports clubs, public associations, etc. One way or another, the operation of the
terminal building must be designed in such a way that a passenger with any combination
of the above and other preferences feels eqaalipme at the Dubai airport.

Refinement and even complete reworking of the entire set of technical and
technological solutions set forth in the third part of the pentaptych may be required
long before the project is implemented, since the emergence akangevolutionary
material, technology, problesolving algorithm, etc. can qualitatively change the
entire strategy of actions proposed by our team.

Assuming that we have found the most optimal ways to increase
competitiveness through the functioningtieé public council "Aeromejlis”, which are
reflected in the previous, fourth part of the pentaptych, its entire team of authors must
also be aware of the fact that the work of such ageelernment body will only be
possible if that all airlines currentlysing the services of Dubai airports will express a
desire to continue cooperation with the aviation administration of this venerable
emirate and with the advent of a qualitatively new airport. In turn, this will become
possible only if in the foreseealdigure, separating the present moment in time from
the moment of construction of the airport, it is possible to overcome the consequences
of smog, which often makes it difficult for planes to land at Dubai airports. To do this,
in the short term, it is messary to transfer the maximum number of Dubai transport to
electric traction, introduce finer filtration of waste from industrial enterprises of this
emirate, up to the introduction of total closed cycles for the production of any product
and the provigin of any services, regardless of the breadth of their list.

The above allows us to conclude that the success of the project to create a new
airport in Dubai will directly depend on the quality and timeliness of solving modern
environmental and sockeconanic issues. Their fast and highly qualified permitting
will make Dubai Airport an excellent opportunity for the emergence of qualitatively
new environmental and sogpmlitical initiatives in this emirate.

Expressing hope for continued cooperation withdifganizing committee of the
venerable conference and its wonderful participants in the new seasons of its holding,
the team of authors thanks for your attention to our scientific and social quests, and
hopes to receive questions, wishes, comments ancesi@es for the maximum
correct implementation of the project proposed here.
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Abstract. The article discusses current issues of the freight transportation market and the
current situation of this market. Issues of logistics tasks in fraigihsportation are raised regarding
the search and implementation of new ways and methods to attract customers. A comparative
analysis of logistics approaches to the issues of cargo transportation in the modern conditions of the
Russian economy is carriedit.
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RESEARCH OF CURRENT PROBLEMS OF PROFESSIONAL
EDUCATION. INTERESTS OF EMPLOYERS

Maksimova I. A.

Moscow State Technical University of Civil Aviation, Irkutsk Branch
(Irkutsk)

Abstract. The article discusses issues of professional education that are closely related to
the practical skills that students must acquire during their education. Industrial internships provide
an opportunity to acquire such skills. The complexity of organizirety ractices today is a topical
issue, but can be solvedntil now, the Irkutsk branch had a very difficult time in resolving issues
related to students' practical training. It was not possible to conduct an internship at more than one
enterprise. And tis enterprise was not able to offer students more production facilities. There was
no interest from employers. The current conditions in civil aviation, the closure of some airports
and the excessive load on other airports, make it possible to partialyosw problems. Currently,
organizing industrial practice for the Irkutsk branch has become a completely solvable problem.
The increase in traffic volume at Irkutsk airport attracts our college students and specialists in a new
way and also attracts theas future specialists. This approach helped to resolve the staff issue at the
airport, and our graduates gained valuable work experience.

Keywords: industrial practice, vocational education, educational program, work
responsibilities, practical trainingmployment.
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ECONOMIC ASSESSMENT OF THE USE OF UNMANNED
AIRCRAFT IN FOREST FIRES MONITORING

Kuzmina L. V.
Merinskaya E. E.

SaintPetersburg State University of Civil Aviation named in honor of Air
ChiefMarshal A.A. Novikov
(SaintPetersburg

Abstract. The article examines the dynamics of the level of material damage to the national
economy and environmental protection activities, which is caused by various reasons, and presents
an analysis of the structure of the causes of damage to the budget afimny.cThis issue presents
a comparative analysis of the use of helicopters and unmanned aircraft in terms of fuel efficiency.

Keywords: unmanned aircraft, material damage, forest fires, aviation, fuel costs.
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UPDATED AIR TRANSPORT RISK MANAGEMENT PROCESSES

Rodionov M. A Doctor of Military Sciences, Candidate of Technical Sciences
Dilanyan A. A?

'"Moscow State Technical University of Civil Aviation
’The Russian Presidential Academy Of National EconfnayPublic Administration
Federal Air Transport Agency
(Moscow)

Abstract. Based on an analysis of modern challenges and threats, issues of increasing the
role and place of risk management in the air transport field are considered. In the context of the
rapid development of technology and the increase in the number of air transport operations, the
need for continuous improvement of risk management processes is substantiated, the main stages in
the development of risk management in aviation are describddxasting approaches to carrying
out air transport risk management activities are systematized.

Keywords: aviation, security, risk management processes, crisis management, information
security.
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NEURAL NETWORKS AS A FORECASTING TOOL IN CIVIL AVIATION

Stepanenko A. S.
Shchegolkov A. S.

Moscow State Technical University of Civil Aviation
(Moscow)

Abstract. The article discusses the use of neural networks as a technology for predicting
passenger flows in civil aviation. An analytical review of #tmictures of neural networks was
made, and general patterns in the operation of the specified software product were identified.
The article analyzes existing types of predictive models, and also considers the choice of the
optimal type of neural networkshe formation of an algorithm for creating and putting into
operation a software product of this type. The main variant of a suitable structure for solving the
problem of predicting passenger traffic for airlines and airports is determAmealgorithmhas
been created for introducing the proposed version of the neural network into the technological
processes of determining the passenger flow forecast. As a result of the work done, the
development of a neural network structure for predicting passenm&s fin the air transport
industry is presented.

Keywords: neural networks, forecasting, passenger traffic, airline, software product.
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TARIFF POLICY AND DEVELOPMENT OF AIRLINE FARES
Sushko OP., Candidate of Economic Sciences

Moscow State Technical University of Civil Aviation
(Moscow

Abstract. Tariff policy is one of the key aspects of the airline's success. It allows you to
determine ticket prices, the profitability of the company and its competitiveness in the air
transportation market. Through the tariff policy, the airline determines ticket prices depending on
the time of year, demand, competitors and other factors. This allows the company to maximize its
profits and retain its customers. The purpose of the thealr@nd practical research is to analyze
the tariff policy of airlines, to determine the possibilities of optimizing the tariff system of airlines.
After conducting a comprehensive analysis of Airline N's activities, it was revealed that the existing
budness process of tariff development does not show high efficiency, due to incomplete market
research, lack of analysis of airline competitors and the absence of some factors in the tariff
development process itself, as well as the existing tariff grogps@ificient and uncompetitive for
the current market situation. New fare groups have been developed for the airline, which are
focused on the needs of passengers.

Keywords: tariff policy, tariff planning and development, tariff groups
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INFLUE NCE OF CARGO DELIVERY TIME ON THE CHOICE OF
TRANSPORTATION ROUTE

Chumakina A. E
Chertkova E. E.
Chernyaeva T. NCandidate of Physical and Mathematical Sciences

Irkutsk State Transport University
(Irkutsk)

Abstract. In this papetthe concepts relatad the delivery of cargo by rail are considered.
The formula for calculating the delivery time, which is measured in days, is described. The route is
set (Ustllimsk stationi Zabaikalsk station). Based on the calculations, the most profitable delivery
option is selected by the TraiBaikal or East Siberian Railway.

Keywords: delivery time, cargo, rail transport, transportation distance, route, route speed,
technological operations.
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