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HEUYITKA HEUPOHHA MEPEKHA MOJEJIb IHOOPMAIIMHOI CUCTEMHU
YIIPABJIIHHA ITOBITPAHUM PYXOM

AHoTanisi. Po3pobieHo HediTka HefipoHHA MepexHa Mozelb iHpOpMaIiiiHOI CHCTEMH yIPaBIIiHHS HOBITPSIHUM PYXOM.
[Tpn noOymoBi HewiTKOi HEHPOHHOI MEPEXKHOI MOZEINI MPOLECY YIPABIIHHS ITOBITPSHIM PYXOM HEOOXIIHO JOCITIDKYBaTH
HaJiHHICTb POOOTH KOXXHOI OCOOHM TpyIHM KEpiBHHITBA IONHOTAMH 1O (OPMYBaHHIO MOTOKIB JIITaKiB B CBOIH 30HI
BiJINOBIIAJIBHOCT] B TOMY YHCIIi 3 ypaXyBaHHSIM BUHUKHEHHs HEIITATHUX CUTYALlil B MOBITpi 1 Ha 3emuti. B npomy Bumaaxy
JUTsL TOOYIOBHM MOJielti HeoOXiMHI 3acobn oOpoOku, ¢popmaiizamii HediTkol iHpopMmanii. BucHoBkn. OTxe, 11 modynosa
JTAHOI MOJeNli BHMAara€ 3acTOCYBaHHS ()OPMAJIFHOTO arapary HediTKoi anreOpH, HEWiTKOI JIOTiKH, Teopii HediTKOl
imeHTH}IKaIil, TOOTO METOIiB MOOYTOBH HEUITKHX MOJEJeH 3a pe3ylbTaTaMH CriocTepexeHb. OTprMmaina MOoAabIINHA
PO3BUTOK iH(OpMAaIliiHa MOJEIh YIIPaBIiHHS ITOBITPSHUM PYXOM, sIKa, Ha BiIMiHY BiJl BIJIOMHX, SIBIISIE COOOIO 1€papXidHy
HEWpOHHY Mepe)Xy 3 HeJiTKMM OINFCOM BIUIMBA€E HA IIPOLEC YIPABIIHHS IMOBITPSHUM pyxoM ¢akTopiB. [Hpopmamiiina
MOJIeNTb J03BOJISIE MiJBUILUTH O€3MEKy OIbOTIB.

Kaw4yoBi cioBa: HediTka MHOKMHA, JIHTBICTHYHA 3MiHHA, ()OPMYBaHHS MTOTOKY JIITaKiB, IpaBUiIa HEYITKUX MPOTYK-

Li{, YIIPaB/IiHHS MOBITPSHUM PYXOM.

Beryn

IloctanoBka mpoGaemu. HaykoBo-TexHiuHMIA
nporpec i MoB’s3aHa 3 HUM aBTOMATH3AIlisl MPOIIECIB
YIIPaBJIiHHS ICTOTHO 3MIHIOIOTH XapaKTep 1 yMOBH Ipaili
oci6 rpynu kepiBHunrsa nonboramu (I'KplIl) i mo Ho-
BOMY CTaBJISITh POOJIEMY BpaxyBaHHS JIFOJICHKOTO (ak-
TOpPY TpHU Opraxizamii B3aeMOJil JIOAWHHU 1 TEXHIKH B
cucTeMi yrpasitiHas moBiTpstHuM pyxom (YIIP) [1-3].

BrnipoBa/pkeHHST HOBHX CIOCOOIB  JisUIBHOCTI 3
VIIP, miaBHIlEHHS BUMOT JI0 ONEPATUBHOCTI Ta SIKOCTI
BUpILIICHHS 3aBJaHb YNPaBIiHHI O0YMOBIIOIOTh HEO0O-
X1IHICTh KPUTHYHOI'O aHaNI3y BiIOMHX Mojenei (era-
JIOHIB) JISTTBHOCTI 1 BU3HAYEHHS HAIPSIMKIB iX BIOCKO-
HAJICHHS Ha eTarax po3poOKH, NOCIIIKEHHs 1 3aCTOCY-
BaHHA Ui iH(oOpMaliiiHOro 3a0e3nedeHHs poOoTH i
napuanus oci6 ['Kpll [4-8].

AHadi3 ocTaHHIX A0CTiTKeHb i myGaikanii. [9-
14] nokasas, 10 HA Cy4aCHOMY €TaIlli He B TIOBHIil Mipi
BpaxoBaHO BIUIUB JIIOJICHKOTO (h)aKTOpy Ha OpraHi3aliiio
B3a€MOIii MiXK 0c00aMU siKi 3IIHCHIOIOTH Oe3rocepeTHe
YOpaBIiHHA eKimakaMW TOBITPSHUX CyIOeH B CKIaIi
TPYIH KepiBHUIITBA ITOJHOTAMH Ta 3aCO0aMH aBTOMATH-
3amii. Jlanuii dakr TSArHE 32 0000 HEOOXIMTHICTH BJOC-
KOHAJICHHS iCHYIOUMX METO[IB OILIHKHU MisUIPHOCTI aBia-
ifHNX (axiBIiB, IUIIXOM ORI TOBHOTO BpaxXyBaHHSI
BCiX (hakTOpiB (BKIIOYAIOYH JIFOACHKHIA), 110 BILIMBAIOTH
Ha QyHkiionyBanns ocio ['Kpll.

Merta cratTi: Bu3Ha4YeHHs (aKTOPiB SAKi BIUIABA-
0Th Ha ()OpPMYBaHHS TMOTOKIB JITaKiB [UIA 3aXOmy Ha
MOCaJKy; PO3pPOOIICHHS HEYiTKOI HEHPOHHOI MepeKHOL
Mozeni iHpOopMaIliifHOI CHCTeMH YIpaBIiHHSA TMOBITPS-
HHM PYXOM.

Buxkiaa ocHOBHOro marepiany

[Ipu moOynoBi HEWITKOI HEHPOHHOI MEPEXKHOI MO-
neni mporecy YIIP HeoOXiqHO TOCTiKyBaTH HANIHHICTD
pobotu koxHOi ocodn I'Kpll mo ¢opmyBaHHIO MOTOKIB

JiTakiB B CBOil 30HI BiANOBINANBHOCTI B T. 4. 3 ypaxy-
BaHHSM BUHUKHEHHS HEIUITATHUX CUTYAal(i B MOBITpi 1 HA
3emMIl. Maibke Ha KOXHOMY €Talll IOJIBOTYy IPHCYTHI
(hakTOpH, 1110 BIAHOCATHCS J0 Kareropii HediTkux. ToOTo
1l BIZIOMOCTI € a00 HEIMOBHUMH, 200 HEICHUMHU a00 HETO-
YHUMH 33 CBOEIO IPUPOJOIO: MOBITPsIHA OOCTaHOBKA,
(axTH4Ha ab0 MPOrHO30BaHA IIOr0/d, OPHITOJOIIYHA
00CTaHOBKa, TEXHIYHMW CTaH TPaHCIOPTHHUX 3acO0iB,
JOTpUMaHHs aHoBoi Tabmuii, 1 T.n. dakropamw, 10
BIUIMBaIOTh Ha mporiec YIIP, abo enementn iforo crpyk-
TYpH, € JIOIH, SIKi (DYHKIIOHYIOTh 3 YpaxyBaHHSIM CBOIX
ocoOMCTUX iHTEepeciB, Liiei 1 xapakrepy. B 1ipoMy Bumna-
JIKY JJ1s1 IOOYZIOBH MOjei HeoOXiHi 3aco0u 00poOKH,
(dopmaurizanii HediTkol iHpopMmaii. Omxe, mis MoOyI0Ba
JIAHOI MOJIeJIi BUMarae 3aCTOCyBaHHs (DOPMaJILHOTO ama-
paty HewiTkol anreOpy, HEeYiTKOI JIOTiKH, Teopil HediTKOT
ineHTudikaiyi, To6TO METOMB MOOYJOBH HEUITKUX MO-
Jieieit 3a pe3yabpTaTaMu CriocTepeskens [15-25].

3 orjsimy Ha BUSIBJIGHI HEWiTKi 1 4iTKi (pakTopw,
copMOBaHi Ha MIACTaBi CyKEHb 1 JIOCBIJY €KCIEpPTiB,
MepIINid PiBeHb 1€papXiuHOI HE4iTKOI HEWPOHHOI Mepe-
JKHOI Mozielni iHpopManiiHOl CHCTEMH YIIPaBIiHHS MIPO-
IIeCOM IOBITPSIHOI'O PyXY MOXKHA IIPEICTABUTH y BHUIJIS-
Ii 3 mecta MoayniB (puc. 1). Koxen momyns B Tiit 9u
iHMIH Mipi 6epe ydacTp B peai3allii BiIMOBiTHUX O0-
KiB 3 cxeM (opmyBanHs moTokiB JsiTakis (PILI). Cro-
MU MOAYITs MOZENi MpU3HAYCHUH IS aKyMYyJImii pe-
3y/IbTaTiB poOOTH TMOMepeaHiX MomyaiB. Bximnumu ma-
HUMH JJI51 IBOTO MOAYNA € Buxomu | — 6 momymiB. Y
KO)KHOMY MOZYJII BHIUTSETHCS ITEBHA KiJIBKICTh (DaKTO-
piB, IO BIDIMBAIOTh Ha €(EKTUBHICTh SK OKPEMOTO
nporec-010Ky, Tak i Bcboro mporecy YIIP B 30Hi Bizya-
JHFHOTO KOHTPOIIIO B TioMy (puc. 1).

BigmosigHO 70 cXeMH MOXXHAa MaTEMATHUYHO OITH-
catu mozens YIIP B 30HI Bi3yaJlbHOTO KOHTPOITIO.
[Mictp MOmyNiB OMHUCYIOTH CTaH OKPEMOTO IIPOLECY
ofHi€l 3 9OTUPHOX cXeM (POpMYBaHHS IOTOKIB JIiTAKiB
(DILI):
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“3amyck”, ¥ =0(Xj), nej=1,2;
“Pyminns”, y, =M(x;), nej=3,4,5;
“Ilonmepenniit capr”, y3 =P(X;),nej=6,7,8,9;
“3mir”, y4 = A(X;), ze j =10, 11,12, 13, 14;
“Tlocanka”, Y = S(XJ-) ,nej=15,16,17, 18, 19;
“Ilpobir”, yg = Z(X;j) , ne j =20, 21, 22.

ae Xj — BXIiJHI 3MiHHI KO)KHOT'O HEYiTKOTO HEHPOHHOIO

MEpEXHOTO MOAYJIS, SIKUMH € Pi3HI YUHHUKH — L€ sIKic-
Hi XapaKTepUCTUKHU OKPEeMOro OJOK-TIpouecy; Yy —
BHXiJl KOYKHOTO 3 IIUX YOTUPHOX MOIYJIIB — OlliHKa ede-
ktuBHOCTI k-T0 Omok-mporecy, ae k =1, 2, ..., 6 — Bia-
TIOBiZTHUI HOMEP MOJIYJISL.

Ypr = F(yk) =

@)
=F(O(xj), M(x;), P(xj) A(x;), S(X;j), Z(x})).
OuiHka e(eKTUBHOCTI YNpaBIiHHS TOBITPSIHUM

PYXOM Ypr 3aJI€KHTh BiJl CTaHy BCiX (DaKkTOpiB, 110 BIUIU-

BAIOTh.

1. Banmyck
Bxin:
-Ao3BIN; OuiHka
-KOHTpO/b .
—BMpyNIOBaHHS. — ed)eKTI;I_BHOCTI
2.Pyninus
Bxin: -
-WBUAKICTb; OuiHka )
-MapLwpyTy; edcdeKkTuBHOCTI
-pOCXOAMKEeHHA. — 2
3.IMonepenHiii crapr
Bxin:
-no3Bin Ha 3MC; OuiHka (o)
-3MC BinbHa; P edeKTnBHOCTI > | =
-U, V BiTpy Bignosinae; 3 é E'
-MK BinbHUA. = =
<
S Q
=3 @
m
23
4. 3mair = 5
Bxin: ;( =
et OuiHka o||lm
“3MC Binbha; L | ecpexturnocTi| & || T
-BMK. popcay; =1 o)
-HanpAMOoK po36iry; 4 o Q
-KyT Ha6opy BUCOTH; =1
-NnpubupaHHA Wwaci.
5. IMocaaka
Bxin:
-Ao3sin; OuiHka
-3MNC BinbHa; I::> KﬁMBH Ti
-U, V BiTpy Bignosigac; ecbe oc
-KOHTPOAb rnicaau Ta 5
HanpamKy Ha 3MNC;
-BUpPIBHIOBAHHA.
6. Ipodir
Bxin:
-HanNpAMOK; OuiHka
-ralbMyBaHHA; fa— .
-3BiNIbHeHHA 3MC. ecbeKTlgBHOCTI

Puc. 1. HeuiTka HeifipoHHOI MepekHa MOJIENb
iHpOpMAaLIIITHOT CHCTEMU YITPABIiHHA OBITPSHIM PyXOM

Jlnst onmcy eneMeHTIB HewiTKOI HeHPOHHOI CHCTEMH
B TIPOIIECi TOOYTOBH MOJIEIi BUKOPHUCTOBYIOTHCS TTOHSTTS
HEYiTKOi MHOKVHH, JIIHTBICTUYHOI 3MIHHOI i BUKOHY€ETh-
cs1 moOynoBa (QYHKINIT HATEKHOCTI HEWITKUX MHOXKHH.

BuxinHa 3MiHHA OTHA B KOXKHOMY 3 IIECTH MOJY-
JB — II¢ JIHTBICTWYHI 3MiHHI OIiHKa €()EKTHBHOCTI I,
omiHka e()eKTUBHOCTI 2, ..., OIliHKa e(peKTUBHOCTI 6, BiJI-
noBizHO. Lli 3MiHHI, B CBOIO Uepry, € BXiIHUMH VIS aKy-
MyIoro4oro moxynsi. Ha fioro Buxomi ¢popMyeThest JIiHT-
BICTHYHA 3MiHHA — OIliHKA e()eKTUBHOCTI.

KoxxHili miHrBiCTHYHIA 3MIHHIA BIANOBIJAE IT'SITh
TEpMiB: TIOTaHO; HIDKYE CEpEelHBOr0; CepenHbOo; N00pe;
BiaMiHHO (a0 omepamist BiacyrHs). Hedwitke umcioBe
obmexxeHHs TepMiB — Biapi3ok Bix 0 no 10. Tax, miHrBic-
THYHA 3MiHHA TIOraHo Oyje oOMeXeHa YUCIIOBOIO OIliH-
Koro Big 0 10 mpHONIK3HO 2, a JIIHTBICTHYHA 3MIHHA HIK-
4e CepeAHbOro — BiJ] MPUONN3HO 2 10 MpUOIKU3HO 4, 1 T.11.
Komu B cxemi ®DIJT Oyap-sikuid mpotiec BiCYTHil, BHXi-
JIHAH JITHTBICTHYHOI 3MIiHHOI OIliHKa €()eKTHBHOCTI BiJ-
cytHboro Moayis i (i = 1, ..., 6) BinnoBigae TepM BigMiH-
HO, PIBHUI MaKCUMalbHOMY 3HaueHH:o 10.

3 orsiny Ha, TE IO B paMKax HEYiTKOI 30HU KOX-
HOTO TepPMY 3aKOH 3MIHM KOXKHOI 3MIHHOI SIBHO HeJIiHil-
HUi, popma dyHKUIN npuHANeXHOCTI Oyna oOpaHa ray-
coM 1 curmoinHol popmu (puc. 2). st noOynoBr HaBua-
JHHUX BUOIPOK BHKOPHCTOBYIOTHCS EKCIEPTHI OL[HKH
¢axiBuiB. [Ipy ckiagaHHi NpaBuiia HEYITKUX MPOAYKIIIH
(ITHIT) Takox BpaxoOBYIOTBCS B EKCIEPTHHX OLiHKaX,
B3a€MO3B'I30K 1 3HAYUMICTL YMHHHUKIB BIJHOCHO OIUH
OJTHOTO B KOXXHOMY TIPOIIEeC-OJIOLII.

HIDKYE
~(X) trorano CEpENHBOrO cepemHe  100pe  BiAMIiHHO
1
0

10
Puc. 2. OyHKIiT MPUHAIEKHOCTI HEUITKMX MHOXKHH,
IIO BiZMOBIAAIOTh TEPMaM JIIHIBICTUYHUX 3MiHHHX IT'SITH
MOJIYJIiB HEUiTKOT HeWPOHHOI Mepex)HOT Mozei
YIIPaBIiHHS HOBITPSIHUM PyXOM

Ha Buxozi KOKHOrO MOYIISl BUSHAYAETHCS e(hEeKTH-
BHICTb KOHKPETHOTO TIporiecy. BiH 3aleXWuTh HE TUTBKA
BiJl MBUAKOCTI caMoro mporecy, a i Bix sxocti YIIP B
MIEBHOMY MOy (HAaIpHKIa, 9u OyJIu MOPYIIeHi iHTep-
BaJll TOPM3OHTAJILHOTO 1 BEPTHKAJIBHOIO EIIEIOHYBaH-
HS), SIKi BIDIMBAIOTh B KIHI[EBOMY IiJICYMKY Ha Oe3meKy i
peryisipHicTh moBiTpstHOTO pyXy. Lli 3aimexHoCTi 37€0i-
JBIIIOTO HE OYEBHIIHI, CKIIAIIHI, HEBiIOMI. Y TpoIieci HaB-
YaHHSA 3 BUKOPHCTAHHAM HEYITKOI HEHpPOHHOI Mepexi
KOPHUTYIOTBCSI CIIOYATKY 3a/1aHi MPiOpUTETH, BU3HAYATHCS
mapaMeTpu (QYHKII TPHHATIEKHOCTI, 3TIaDKYIOTHCS
MOXITBI PO30I’KHOCTI €KCHEpTiB BaroBUMH Koe]ilieH-
tamu (puc. 3). basa 3Haub mi€i Mepexi OymyeThCs B BH-
Tl CYKYITHOCTI TIPaBWJI HEWIiTKHAX MPOMYKIIH 1 BXiTHUX
JMHTBICTHYHUX 3MIiHHUX X (BiAMOBiAHI (akTopH, IO
BIUTMBAIOTH Ha TIPOIIEC YIPABIIiHHS MOBITPSHUM PYXOM).

18



Asgiayitinuii mpancnopm
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Puc. 3. I'padik HamamrryBaHHs napaMeTpiB QyHKIIIT HAITEKHOCTI
3a 1onoMororo rpadivanx 3aco0iB cucremun MATLAB

1. ITHIT neprroro Momysist:

)
nei=1,.., 25 (25 =52 — aBi NHTBICTHYHI 3MiHHI, KOX-
Hil 3 SKUX BIMOBIZA€ IT'SATh TEPMIB).

2. ITHIT npyroro Mmomy:st:

S. s s S
I axwoxy; = Of,  xp7 =05, mo  yjj,

S . S S S S
l_[j ﬂk-woxsszlJ,x4J=M21,X5J=M3J,mOyZJy (3)

e j = 1,..., 125 (125 = 53 — Tpu JIHIBICTUYHI 3MiHHI,
KOXHIH 3 SIKMX BIANOBI/IA€ IT'SITh TEPMIB).
3. ITHII tpeTboro Momys:

S . S S S
L - axwo xgx = Ak, X7k = Pk, Xgk = Pk 4

s S
Xgx = Pgx, mo y3y,

e k=1,..., 625 (625=54 — 9oTHpH JIHIBICTHYHI 3MiHHI,
KOJKHIH 3 SIKUX BiJIIOBIZA€ M'ATh TEPMIB)
4. ITHII ueTBepTOro MOIYJIs:

s . s S s
Iy takwo xo) = A, xy = Ay xo =43,

S s S
X3 = Aaly X4 = As), mo yg,

nel=1,..., 3125 (3125=55 — ’ATh JIHIBICTHYHUX 3MiH-
HUX, KOXHIH 3 SIKHX BiJIIIOBIJJA€ IT'SITh TEPMIB).
5. ITHIT r’sitoro Momys:

®)

S . oS oS oS
Iy ko xi5m = Simy ¥Mem = S2m: M7m = S3m> ©)

s s s
Xi8m = S4m+ X19m = Ssm, MO Ve,

me m = 1,..., 3125 (3125=55 — ’sITh NMHTBICTHYHUX
3MIHHHX, KOXKHIH 3 SIKMX BiATIOBIIA€ I'ITH TEPMIB).
6. ITHIT wocroro moymnsi:

s. S S s S
I} ko Xoon =Zin, Xp1n=Zon, X22n =Z3n, Mo ygn, (7)

ae j = 1,..., 125 (125 = 53 — Tpu JiHIBICTHYHI 3MiHHI,
KOXKHI 3 SIKMX BiNOBIIA€ IT'ITh TEPMIB).

7. ITHIT cbomMOro akymystor0uoro MO TyJst:

S . S vS S _vS .S _ oS
Iy taxwo yi =N, yor =Yor, v =Yz, ®)

S uS WS _vS S _yS S
Yar =Yat, Yst =Yst. Yot =Yet» MmO M,

ne t=1,..., 15625 (15625 = 56 — micTh JHTBICTUYHUX
3MIHHUX, KOXHIH 3 SKUX BiJIOBIJA€ 'SITh TEPMiB); S =
=1,...,4 — e HoMepa YoTHPHOX crocodiB I

Ywmosu [THIT IF ..., THEN ... (sxwo ..., T0 ...) peai-
3yl0ThCsl (yHKIissMU HanexHocTi (X ) (¢asudikaris)
CUIMOITHOT 1 raycoBoi gopmu. Tomi 6a3a mpaBmiI HEWiT-
KUX TPOAIYKIIii, CKJIaJieHa Ha OCHOBI €KCIIEPTHUX OIIIHOK,
cknanaerbes 3 313 mpaBut.

BucuHoBku

Takum 4uHOM, B po0OTi OyiM BU3HAYEHI (akTopH
SKi BIUIMBAIOTh Ha ()OPMYBaHHS TOTOKIB JITAKiB JJIs
3axoay Ha nocanaky. dopmanizoBaHuil JOCBi eKcrepTiB
JI03BOJIMB TTOOYYBaTH HEYiTKYy HEHPOHHY MEPExHY MO-
Jie7b 1H(POPMALIHOI CHCTEMH YIpaBIiHHS ITOBITPSHUM
pyxoMm. Mozenb BKJIIOYAE HIiCTh MOJIYIIB, IO peai3y-
I0Th BiJNOBIHO onHY 3 cxem DI1JI 3a momomororo Heui-
TKOI HeWpOHHOI Mepexero. ChbOMUI MOJYJIb MOJIEN TIPH-
3HAYCHUIT TS TIOTEPE/IHIX MOJIYJIB.

OTpumarna moAaJIBIINA PO3BUTOK iH(pOpMaliiiHa
MOJIENb YIPaBIIHHS MOBITPSHUM PYXOM, sIKa, Ha BIIMiHY
BiJI BIZIOMUX, SIBJII€ COOOIO l€papXidHy HEHpOHHY Mepe-
JKY 3 HEUITKUM OITHUCOM BIUIMBA€E HA MPOLIEC YIPABIIHHS
NOBITPsIHUM  pyxoM (akropiB. [H(popmariitHa Mozeib
JIO3BOJISIE TIIBUIIIUTH O€31eKy MOIBOTIB.
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Fuzzy neural network model of air traffic control information system
I. Mazhara, O. Tymochko

Abstract. A fuzzy neural network model of the air traffic control information system has been developed. When con-
structing a fuzzy neural network model of the air traffic control process, it is necessary to study the reliability of each flight crew
member's work on the formation of aircraft flows in their area of responsibility, including the occurrence of abnormal situations
in the air and on the ground. In this case, the construction of the model requires means of processing, formalization of fuzzy in-
formation. Thus, the construction of this model requires the use of a formal apparatus of fuzzy algebra, fuzzy logic, fuzzy identi-
fication theory, that is, methods for constructing fuzzy models based on the results of observations. To describe the elements of
the fuzzy neural system in the process of building the model, the concepts of fuzzy set, linguistic variable are used and the con-
struction of the membership function of fuzzy sets is performed. Given that within the fuzzy zone of each term the law of change
of each variable is clearly nonlinear, the form of membership functions was chosen by Gaussian and sigmoid form. Expert as-
sessments of specialists are used to build training samples. When drawing up the rules of fuzzy products are also taken into ac-
count in expert assessments, the relationship and significance of factors relative to each other in each block. The output of each
module determines the efficiency of a particular process. It depends not only on the speed of the process itself, but also on the
quality of air traffic control in a particular module (for example, whether the intervals of horizontal and vertical separation have
been violated), which ultimately affect the safety and regularity of air traffic. Thus, the formalized experience of experts allowed
to build a fuzzy neural network model of air traffic control information system. The model includes six modules that implement,
respectively, one of the schemes for the formation of aircraft flows using a fuzzy neural network. The seventh module of the
model is intended for previous modules. The information model of air traffic control has been further developed, which, unlike
the known ones, is a hierarchical neural network with a vague description of the factors influencing the air traffic control process.
The information model allows to increase flight safety.

Keywords: fuzzy set, linguistic variable, aircraft flow formation, fuzzy product rules, air traffic control.
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