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YIK 533.6

BIIJINB AEPOAUHAMIYHOTI'O CJOIAY ABIAHECYYOT'O CYIHA
HA JTUHAMIYHI TAPAMETPHU CYIIYTHIX JIITAJIbHUX AITAPATIB

C.B. Tepauu
K.T.H., JouieHT Kadenpu «CyrHoOy1yBaHHs Ta PEMOHT CYJICH,
Hayionanvuuii ynieepcumem xopabnedyoysanns imeni aomipara Maxaposa,
Xepcon (Xepcoucvra ginis), Yrpaina,
ORCID ID: 0000-0002-6044-3087

Anomauisn

Bcemyn. Typoynenmuicmos 6 ammocghepi € 00HUM 13 OCHOBHUX (haAKMOpie puzuKy Ons
asiayii. Benuxi euxopu, sKi GUHUKAIOMb Npu 0OMIKAHHI CKIAOH020 penvedy bepeeosol
Micyegocmi ma cmayioHapHux 6epe2osux Cnopyo, a MaKoiC K U AMMOC@HepHuLl Cynym-
HIll CIIO 3a agianecyuum CyOHOM, € CepPUO3HOI0 3a2p03010 OJisL JIMAIbHUX anapamie, wo
30TlicHIOOMb 31im abo Nocaoky. AkmyanvHicmo. 3anexcHo 6i0 00cmaguH AimanbHuil
anapam, KUl NOMPAnse y UXOPOSULL Ci0 3a CYOHOM, Modice 8I04yeamu CUNbHI 30)-
PeHHs NIOUOMHOI CUNU, MOMEHMIB KPEHY, PUCKAHHA U maneaxicyioyoeo momenny. Came
obmedicen s y BUXPOBIl be3neyi 8 OCHOBHOMY SUHAYAIOMb MIHIMANbHI OUCAHYIT MidiC
Kopaobnem i AimaibHUM anapamom npu nocaoyi. 3nim i nocadka Ha nanyody agiaHOCHO20
KOpaons € HAUCKAAOHIUUMU PedCUMam niiomyeants. Memorw 0ocniodxicents € mooe-
JIOBAHHS OOMIKAHHA HAOBOOHOI YACMUHU CYOHA NOGIMPAHUM HOMOKOM | (hOPMYSAHHS
KO2EPEHMHUX CMPYKMYP 810 11020 Kopnycy tl Ha0Oy00s (pyOoK, woai, CneyiaibHux npu-
cmpoig) nio yac pyxy cyOoHa, 1020 weapmysants ado CMosHKU Ha SAKOPI, YPaxyeanHs
BNAUGY XUMABUYT CYOHA HA (DOPMYBAHHSL Tl €8OTIOYII0 KO2EPEHMHUX CINPYKMYP amMmoc-
Gheproeo cynymuvoeo ciidy, oyinka napamempie niugy 30ypeHo20 nomoxy 6id cyOHa
Ha aimanvHozo anapamy. Memoou ma mexnonozii. I1i0 uac 0ocaiodcens 3acmoco8ano
CImMKOGI Memoou po36 a3aHHs NOUAMKOBO-KPAUOBUX 3a0ad NpUKIAOHOI aepoouHa-
miku (RANS: Reynolds-averaged Navier-Stokes) [2] i mexuonozii wmyunux Heupom-
Hux mepedic [3]. Ompumanuii pe3y1bmam He 8paxo8ye 8 A3Koi CmpyKmypu uxopie ma
«OYIHKU 36EpPXY» CMYNeHs Hebe3NeyHOCI 8UXOPOB020 Y OJisl TIMATbHO20 anapamy
6 cynymuvomy ciioi kopaons. 3 iHuoeo 60Ky, 8UXOpoGull Cii0, KUl OMPUMAHO CIMKO-
BUM MEMOOOM, Y CUTLY BUCOKOI CXEMOBOT 8 SI3KOCI, YDAXOBYIOUU PUXTLY CIPYKINYDY GUXO-
pis, 0ae 3moey damu «OyiHKy 3HU3Y». 30Kpema, Ha puc. 6 Cnocmepiecacmovest CRAUMmsl
BUXOPOBO20 KIAcmepa (8UXOPI6 NPOMULEHCHO2O 3HAKY) HA 3HAYHY BUCOMY BIOHOCHO
nosepxti mops. Bucnosku. 1. Cmeopero komn romepy mooeib 0OMiKanHs HA080OHO20
Kopnycy ma pyoxu cyoHa nogimpsanum nomoxom. 2. Ompumarno epapiuni sanexcnocmi
BNIUBY XUMABUYT CYOHA HA (POPMYBAHHS CYNYMHBbO2O AEPOOUHAMIYHO20 CIQY 3d CYO-
HoM. 3. Buxonamno oyinky napamempis eniugy 30ypeHo20 nomoxy Ha 1imanvii anapamu
8 CYnymHboMy Cioi 8 ammocghepi 3a cyOHOM.

Knrouosi cnosa: asianecyui yuginohi cyoHa, uxopogull ciio, OUHAMIKA TiMAIbHO20
anapamy.

© Tepauu C.B., 2021
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THE INFLUENCE OF AIRCRAFT VESSEL AERODYNAMIC TRACK
ON DYNAMIC PARAMETERS FOR ASSOCIATED AIRCRAFT

S.V. Terlych
PhD in Engineering, Associate Professor of the Department
“Shipbuilding & Ship Repair”,
Admiral Makarov National University of Shipbuilding, Kherson, Ukraine,
ORCID ID: 0000-0002-2627-9463

Summary

Introduction. Atmospheric turbulence is a major risk factor for aviation. Large
vortices that occur around the complex terrain and stationary coastal structures, as well
as the atmospheric associated trail behind the aircraft carrier, are a serious threat to
aircraft taking off or landing. Relevance. Depending on the circumstances, an aircraft
that enters a vortex trail behind a ship may experience severe disturbances in lift, heeling,
Jerking, and pitch. It is the vortex safety constraints that mainly determine the minimum
distances between the ship and the aircraft during landing. Takeoff and landing on the
deck of an aircraft carrier are the most difficult modes of piloting. The purpose of the
study is to simulate the flow of the surface of the vessel by air flow and the formation of
coherent structures from its hull and superstructures (logging, masts, special devices)
during the movement of the vessel, its mooring or anchorage, taking into account the
impact of ship rocking on accompanying trace and assessment of the parameters of the
impact of the disturbed flow from the vessel on the aircraft. Methods and technologies.
The study used grid methods to solve the initial-boundary value problems of applied
aerodynamics (RANS: Reynolds-averaged Navier — Stokes) [2] and artificial neural
network technology [3]. The results does not take into account the viscous structure of
the vortices and the “top-down” assessment of the degree of danger of the vortex trail
to the aircraft in the accompanying trail of the ship. On the other hand, the vortex trace
obtained by the grid method, due to the high circuit viscosity, given the loose structure
of the vortices, allows to give a “bottom estimate”. In particular, in fig. 6 there is an
interweaving of a vortex cluster (vortices of opposite sign) at a considerable height
relative to the sea surface. Conclusions. 1. The computer has a model of the surface
of the surface hull and the cabin of the ship by air flow. 2. Graphical dependences of
the influence of the ship's wobble on the formation of the accompanying aerodynamic
track behind the ship are obtained. 3. The estimation of parameters of influence of the
disturbed trace on aircraft in the accompanying trace in the atmosphere behind the
vessel is executed.

Key words: aircraft vessels, vortex trail, aircraft dynamics.

Beryn. YV Ham yac yxe BiioMo, 110 TypOyJIeHTHICTh B aTMOc(epi € OTHUM 13 OCHO-
BHUX (aKTOpiB PU3MKY Ui aBiawii. Bennki BUXOpH, SKi BUHMKAIOTh NMpU OOTiKaHHI
CKJIaJIHOTO penbedy OeperoBoi MiCIIEBOCTI Ta CTallioHApHUX OEPETOBHUX CIIOPY/I, @ TAKOXK
sIK i armocdepHuit cynmyTHiH ciif 3a aBianecyunm cynHoM (nani — AC), € cepio3HOIO
3arpo3010 JUIsl JiTajdbHUX amapaTiB (gani — JIA), mo 3aiicHIOITE 31T a0 TOCaaKy.
Bapro 3a3HaunTy, 010 B Cy4acHOMY CyAHOOYIyBaHHI Bce OiNIbII MPOEKTIB mependaya-
I0Th MOJKJIMBICTh TIOCA/IKH, Oa3yBaHHS i HaBITh OOCIYTOBYBaHHS TeIIKONTEPIB: BEIHKI
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TPAHCIIOPTHI CyJAHA — JIJIsl JIOLIMAHCHKOTO CEPRBICY, MPOMHUCIIOBI — JijIsl PHOOTIOINIYKY Ta
IHCTIeKIIii, MaTpyiabHI — JJIsI Bi3yaJIbHOI PO3BIIKM H IOCTAHOBKHU TiJPOAaKyCTUYHOTO
oOmagHanHs. OHUM 31 HUISXIB MiABUIICHHS OC3IICKH MOJILOTY € CTBOPEHHS MOJICITIOIO-
YHUX CUCTEM 1 KOMIUICKCIB, IKI pealiCTUYHO BiJJOOPaKaloTh BILIMB TYpOYJCHTHUX TEUil
Ha JIA.

IMocTanoBka npo6Jemu. [cTopis aBianiiHUX KaTacTpod OMUcye Hararo MPUKIAIIB,
y SKHX IPHUYHHOIO (DaTabHOTO pe3yabrary cTajla HerOTOBHICTh ekinaxy JIA 1o cutya-
i1 TOTPATUISTHHS B 30HU TypOyJIeHTHOCTI sicHoro HeOa (naini — TSAH). J{o rakux cutyamii
MOYKHa BIJIHECTH TIOTPAIUISTHHS Y BUXPOBHIA CITiJl 38 PYXOMUM CY/IHOM, 3pYIICHHS BiTpY,
armocdepni Buxopu. [Ipu 11bomy 3aexHo Big oocTaBuH JIA, 110 MOTpaIuise B HHOTO,
MOKE€ BiJIUyBaTH CHIIbHI 30ypeHHS IMiJHOMHOT CHJIM, MOMCHTIB KpPEeHY, pUCKaHHs i TaH-
raxyrouoro MoMeHTy. Ilornepeunuii nmepeTuH BUXpPOBOTO CIIily HEOE3MEUHUHN 3 TOUKU
30py JMHAMIYHMX HABAaHTAKCHb 1 MOXKIIMBOTO TMOIIKO/DKEHHS KOHCTpYKIi JIA. Bigomi
BUTIAJIKM BTPATH JABHUT'YHA B Pe3yNbTari momajanHs y Buxposuii ciin [1]. Came obme-
JKCHHSI y BUXPOBIii Oe3relli B OCHOBHOMY BH3HAYAIOTh MiHIMaJIbHI JucTaHIii Mixk JIA
NpY TOC/II 1 y MiZICyMKY MPOMYCKHY 3/IaTHICTB JICTOBUINA. 3IIT 1 IOcajKa Ha naixyoy
aBIaHOCHOTO KOpalOisl € HaWCKIaTHIIMIUMH PEKUMaMU MiTOTyBaHHs. [Ipu 3milicHeHH1
TaKWX OIepalliil JIbOTYHK BIIUyBa€ CUIIbHE HABAHTAXXCHHS, TOMY JJOCTOBIpPHE MOJICIIIO-
BaHHS [UX PSKUMIB € OJHHUM 13 BOKJIMBUX 3aBJIaHb Cy4acHOI KopaOeibHOT aeponHa-
MiKH Ta Teopii Oe3MeKH MOJILOTIB.

DopmyJaoBaHHs Hijei crarri. JlociikenHs nependoavae po3B’ si3aHHsI HACTYITHAX
3aB/IaHb:

— MOJIC/IFOBAaHHs 00TIKaHHS HAJIBOJHOI YACTHHHU CY/IHA MOBITPSHUM TIOTOKOM 1 (hop-
MYBaHHsI KOTEPEHTHHUX CTPYKTYP BiJI HOTO KOpIycCy i HanOya0B (pyOoK, oI, Crielialb-
HUX MPUCTPOIB) Mij Yac pyxy CydaHa, HOro MBapTyBaHHS a00 CTOSHKHU Ha AKOPI;

— ypaxyBaHHsI BIUIMBY XUTaBHIlI CyJAHA Ha (GOpMYyBaHHs i €BOJIOIII0 KOTEPEHTHHX
CTPYKTYp aTMOC(HEpHOTO CYIyTHBOTO CITiAY;

— OIIIHKa MapaMeTpiB BIUIMBY 30ypeHOTro MOTOKY Bia cyaHa Ha JIA (Ha mpukmani
TBUHTOKPHITY ).

HaykoBa HOBHM3HA JOCIHI/DKEHHS TIOJNSTAE B YIOCKOHAJCHHI Ta CTBOPEHHI HOBHX,
KOMIUIEKCHHUX IIXO/IiB JI0 MOJICJIFOBaHHSI BILTUBY aTMOC(epHOI TypOyJIEHTHOCTI 3a Cy/I-
HOM Ha aepoinHAMIYHI XapakTepucTHKH JIA i OI[IHKH [TUX XapaKTepUCTHK:

— OTpUMATH HOBI 3HaHHS MPO XapaKTEPUCTUKH Tedii B aTMOC(epHiil 30HI aBiaHecy-
YHX CyJIeH, CTPYKTYPY 1 €BOJIOIII0 aTMOC(EPHOTO CYITyTHBOTO CITiTy 32 HUIMH 3 Ypaxy-
BaHHSM BIUTUBY PO BiTPY, aTMOC(HEpHOI TypOYICHTHOCTI i XUTaBHIIL;

— BU3HAYHUTH aepOJAMHAMIUHI XapaKTEePUCTUKU JOCHTIJHKEHOI MOJIeNi TBUHTOKPHILY,
KU 3/11HCHIOE PyX Yy 30ypeHiii Tedii, 110 CTBOPIOIOTH aBiaHecyyi Cy/Ha.

Meroau ta texuonorii. Ilig dYac mOCHiKEHHS 3aCTOCOBAHO CITKOBI METOIU
PO3B’sI3aHHS MOYATKOBO-KPalioBHX 3a1a4 npukiaaHoi acpoauHamiki (RANS: Reynolds-
averaged Navier—Stokes) [2] i TexHOJOTT IITyYHUX HEHPOHHUX Mepex [3].

JlocTOBIpHICTh pe3yibTaTiB 00IPYHTOBYEThCS BepH(DiKalliero po3paxyHKOBUX METO-
JIiB 3a JIONIOMOTOK0 METO/y MAaKCUMYMIB THUCKY [4] Ta OTpUMaHHMX Ha HOTO 0a3i KpUTe-
PpiiB, TIPOBEACHHSAM TOTIEPEIHIX MPUKIATHIX PO3PAXyHKIB 32 JOCTATHICTIO KUTBKOCTI
BY3JIiB PO3PaxyHKOBUX CITOK 1 pO3MIpiB PO3pPaxyHKOBOI JUISHKH, BUOOpPY TOMONOTIi
PO3PaxyHKOBHUX CITOK, OI[IHKOIO aripOKCHMAIlii Ta 3015KHOCTI.
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Buxknan ocHoBHOro MaTepiaJty. [ToBepXHs TBUHTOKPHITY MOJICITIOETHCS CYKYTTHICTEO
YOTHPUKYTHHX TIaHENeH 3 pO3MOIUICHUMH Ha HUX JUKEpeJIaMy i BUXOpaMH IOCTIHHOT
IHTEHCHBHOCTI B Meax maneni. Hecydi enemeHTH (ro3eisbKy, KOHCOJIEH, MexaHizalii
MOJICTIIOETHCS TTAHEIISIMHU 31 IIMATKOBO-JITHIMHUM IO XOP/Ii PO3MO/IIJIOM 3aBUXPEHOCTI Ta
IIMaTKOBO-TIOCTIMHUM PO3IOJIUIOM JKEpPEN i CTOKiB. [ BAHTOKPHI YMOBHO IMOMIIIEHO
B «3aMOpOKEHE» TI0JIe MIBUKOCTEH, sIke OOUUCIICHE 3a JIOTIOMOTOF0 PillleHHS KPaioBoi
3aj1aui Jyisl piBHSHHS PeliHonbaca:

ouu. - 9 ou, ouj
T R B K s !
P o oo PO K| o gy [P (1
ouj, . .
1€ p—— — 3MiHEHHs KiJIbKOCTi pyXy rasy;
X .

J
pf; — Iisl 30BHIIIHIX CHIL;

P8, — CUIM TUCKY;
ou; , ouj

po — ITist 3yCHJIb 32 PaXyHOK B’SI3KOCTI;
X
J

i

—puul’;, — TypOyneHTHI HANPYKEHHS.

[TapameTpy MOBITPSHOTO MOTOKY Ha MOBEPXHi BOAM OyAyTh iCTOTHO BIUIMBATH Ha
Teuii HaBKOJIO KopaOiisi. BapTo 3a3HaunTH, M0 HasBHI MyOikalii Ha IO TEMY OIMUCY-
I0Th B OCHOBHOMY TUJIbKH BUITAJIKH MOTEHIIMHOTO MPODIIIO BITPY, KOJIM BEPTUKAILHHUH
CUJIOBHI CKJIaJJHUK BIJCYTHiH (rotV, =0 ), A€ XapaKTepHUCTHKU TypOyIeHTHOCTI MOXKHA
OTpPUMaTH BUKIIOYHO NUIIXOM YHCEIBHOTO MOJAETIOBAHHS 33/adi B HECTalliOHApHIN
MTOCTAHOBIII [5], VIS 940ro HEOOXi/IHI BEJIMKI OOYHMCIIOBAIBHI MOTYKHOCTI, HIXK Ti, SIKi
HaBEIEHO B JOCIIHKEHHI.

VYpaxyBaHHS BIUIMBY XMTaBHI, CTIMKOCTI Ha KypcCi Ta KEpOBAaHOCTI KOpalisi BUKO-
HAHO B CIpOIIEHi moctanoBui [6]. Take pilleHHS MPHUIHATE yepe3 Te, M0 MpsMe
YrcelIbHE MOJICIIOBAHHS [[LOTO SBHIIA BUMAra€ BUKOPUCTAHHS TEXHOJOTIH CITOK, sIKi
neQOpMyIOTECS, Ta peaizalii IOo4aTKOBO-KpalOBUX YMOB MpPU PO3B’s3aHHI HecTalli-
oHapHoi 3amadi 1t cucteMu piBHsAHL HaB’e-CTokca, ocepeaneHoi 3a PeitHombacom
(URANS: The Unsteady Reynolds-Aver aged Navier-Stokes), Tomy yac po3paxyH-
KiB 3HayHO 30inbmyeThes. [Ipu boMy Moxe OyTH 3HM)KEHA TOUHICTH PO3pPaxyHKIB Ta
icCHy€ HMOBIPHICTb BiZICyTHOCTI MOKJIMBOCTI CTBOPUTH JIOCUTh NTOBHY 0a3y 3a BiTHOCHO
KOPOTKU 4ac.

Came 1e Jae MOXJIMBICTH PO3B’SI3aHHSI OaraToaMCUMILIIHAPHOL 3agadvi, sKa
00’eHye MeTOau Teopii kopalis, nuHaMiky atmocgepu (CITKOBI METOIM), aepoiu-
Hamiky JIA (Ha mpuKiIagl TBUHTOKpHIY) y 30ypeHOMY TOTOLI (MaHEIbHI METOAHN),
YHCeIbHI METOIU PO3B’SI3aHHS [TOYATKOBO-KPaOBHX 3a/1a4 (METOAN CKIHYEHOTO 00’ €My
Ta TPaHUYHHUX €JIEMEHTIB), MPUKJIAJAHY MaTeMaTHKy W TEXHOJOTIl ITyYHUX HEHIOHO-
Bux Mepex (LITHM).

Brok-cxema 3anmpornoHOBaHOTO METOAY Ta MOTO iHTerpamii B mporpaMHe 3adesme-
YeHHS HaBeIeHO Ha puc. 1.

[Ipu po3B’si3aHHI MOJIENIIOBAHHS 3a/1a4i BUXOPOBOTO CIIiAY 3a JOMOMOTOIO JAUCKPET-
HUX BHXOPIB Y JOCIIKEHH] 3aCTOCOBaHO BUXOpH PeHkiHa, Mpodias MIBUIKOCTI SKUX
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CXEMATUYHO 300paKEHO HA PHC. 2, 3 SAPOM CTAIOI 3aBUXPEHOCTI ®), pajlycCy a, 10

BHUKJIIOYA€ 0COOIMBOCTI B LIEHTP1 BUXOPY. [l BHYTPIIIHIX TOUOK BUXOPY CIIPABEIJIUBE
piBastHHS [7]:

o ﬁrodrodeo o f dz, )
00

% o\
z—re 21y Koy Z0(Z2—2p)

Mopaeas

Ha3eMHOIo mapy

atMocdepn AnpokcaMmanis
' nanux (IITHM)

Pospaxynor l t
PospaxyHok J0AATKOBHX CHJI
36ypeHoro moas Ta MOMEHTIB, sIKi PospaxyHok pyxy
mBHAKocTel Bin AC 0 IiloTh Ha TBHHTOKPH.IY B
(RANS, URANS) reJlikonTtep y 30HI AC
30ypeHOMY mo.Ii
f IIBHIKOCTEI ;
ITapameTpu Bisyauaisaniga Ta
AAHAMIKH MOps obpodKa
pe3yabTaTiB

Puc. 1. O6yucniosanvhuii MoOYIb PO3PAXYHKY PYXY 2BUHMOKPUILA
6 mypOyneHmuitl 30Hi KOpaos

. . . . dz ;
ne K (ro) — OKPYKHICTB i3 paiycoM 7, 3108k Hei dO,=—2,(z, =7,e™), BHY-
L 2ni . 0
TpIilIHIH iHTErpasl CTAHOBUTUME —— , TOJIi PIBHSHHS (2) MaTHMe BHITIS:

onr’ 1

u—iv= =——orie . 3)
27iz 2

Y

Puc 2. Ilpogins weuoxocmi (euxop Penkina)
SIxio Touka z = re” 3HAXOAUTHCS 1032 KOJIOM pajliycy a, TO BHYTPillIHiil iHTerpa:
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dzy, 1 11

—_— = —+ dz, =
K(ro)zo(z—zo) Z kL% 2%
1 1 :
=;[lnzo‘K(ro)—ln(z—zo)‘K(ro)]=;[2m—0],

. . o a2ni ona® T 1 —
3BIOKM U —V=———— = —=———=———je ", TOOTO Te came, SIK I
2n 2 z 2miz  2mi z 2nr

TOYKOBOT'O BUXOPY, SIKHI Mae TaKy K LII/IpKy.]'I}II_[iIO. HaHpSIM H.IBI/I,Z[KOCTi BU3HAYAETHCs

MHOKHHKOM —ie " . TIpu I’ > 0 BeKTOp IIBMIKOCTI HAMPABIEHHH y CTOPOHY 3pOCTAHHS
0 (mepneHIUKYISPHO 10 7).

P

"

Bl 4

Puc. 3. Ilone weuoxocmeti nomenyitino2o euxopy

30ypeHy MWBUAKICTH V' B Oylab-sKiii Touli M mpocTopy Ha BiJCTaHi r Bij Bil-
pizka AB moreHuiliHOro BUXOpY (pHc. 3) BU3HaYeHO 3a 3anexHicTio bio-Casapa [8]:
V., =4L7W(cos[31 +cosp, ),

ne ' — 3aana mUpKyIIALis MIBUKOCTI; Bl Ta [32 — KyTH, ITiJ] IKHMH BAJMMI KiHIII Bif-
pisky AB 3 Touku M. Y nporpamaomy komruiekci CARWAT 3MozenboBaHO TUHAMIKY
BHXOPOBOTO CJily 1moOIM3y MOBEpXHi MOps 3a pekomeHnarismu [9; 10]. Cmin ckiana-
€ThCs 3 N BUXOPIB 1 TaKO1 %k KIJIBKOCTI A3€pKaIbHO-B1I0OpaKEHUX BUXOPIB, K1 MOZIEITIO-
I0Th YMOBH HempoTikaHHs. Bisyaizarito 3aiiicHeHo B Omori GRAF (puc. 4 ta puc. 5).

Ouinka pe3ynprariB. OTpUMaHHUH pe3ysbTaT He BPAXOBY€E B’S3KO1 CTPYKTYPH BHUXO-
PiB Ta «OIIIHKK 3BEPXY» CTYyIEHs HeOe3MeYHOCTI BUXOPOBOTro cirixy mist JIA B cymyT-
HBOMY CJIi/1i KOpaOiist. 3 iHIIOTo OOKY, BUXOPOBHH CIIiJl, SKHII OTPUMAaHO CITKOBUM METO-
JIOM, Y CHJIy BUCOKOI CX€MOBO{ B’SI3KOCTI, YPaxoBYIOUH PUXILY CTPYKTYPY BUXOPIB, J1a€
3MOTY JIaTH «OLIHKY 3HU3Y». 30KpeMa, Ha pUC. 6 CIIOCTEPIra€ThCsl CILTUTTS BUXOPOBOTO
KJactepa (BUXOPiB IPOTHIICKHOTO 3HAKA) HAa 3HAYHY BHCOTY BiJTHOCHO IIOBEPXHI MOPSL.

BucHoBku. OTxe, Ha OCHOBI BUKJIaICHOTO BUILIE MOXKEMO PE3IOMYBaTH TaKe:

1. CTBOpEHO KOMIT'I0TE€PY MOJEIb O0TiIKaHHS HAJABOIHOIO KOPIyCy Ta pyOKU CyaHa
MOBITPSIHUM TIOTOKOM.

2. OrpumaHo rpadivHi 3aJIeKHOCTI BIUIUBY XUTABHIII CyIHA Ha ()OPMYBaHHS CyITyT-
HBOTO AaCPOAMHAMIYHOIO CIIify 3a cyniHOM. 3. BukoHaHO OLIHKY mapaMeTpiB BIUIMBY
30ypeHOro MOTOKY Ha JIiTallbHi arapard B CyIyTHROMY CIIifli B aTMocdepi 3a CyTHOM
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