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BIIPOBA/UKEHHSI TA 3ACTOCYBAHHSI BE3NLIOTHOT ABIALILE
B ACPOHABITALUIHIA CUCTEMI YKPATHH

MixHaposgHe CHiBpOOITHHLITBO Ta KOOPJAHWHALIS 3 PEryJIIOBaHHS Oe3MiIOTHHX
nitaneHux amapatiB (BITJIA) € omHMM i3 cTpaTeriyHMX HamNpsIMKIB BHKOPHCTAHHS
BITIA. JlocnimkeHHs HOPMaTHBHO-IIPABOBOI 0a3u, MXKHAPOIHOTO CIiBPOOITHUIITBA Ta
xoopauHanii y perymoanHi BIIJIA € BaxumBuM mist YKpaiHu, SK KpaiHH, sKa Mae
3HAYHI BUPOOHMYI MOTYKHOCTI Ta ekciuryatanii BnacHux BITJIA i excropryBarm ix 3a
KOpHOH. AHai3 MDKHapOZHOTO pETYJIIOBAaHHS 1 HOPMAaTHBHOTO BHKOPHUCTAHHS
Oe3MUIOTHUX JITaJbHUX amapariB J03BOJISIE 3POOHTH BHCHOBOK IIPO HEOOXiTHICTH
nofaneirol iHTerpanii Ta rapMoHizamii aBiamifHOTO 3aKOHOJABCTBA Ta CTaHIAPTIB B
VYkpaiHi, B €BPOIEHCEKOMY PETiOHi i B CBITI B LIITOMY.

B Vkpaini BukopucranHs BIIJIA € mnepcrieKTHBHHM HAIpsSIMKOM PO3BUTKY
nuBiIBHOI aBiarii. ToMmy mpu BIpoBaIpKeHHI, TOTPIOHO PO3POOHTH HOPMATHBHY 0a3y,
sika OyJe peryJoBaTH:

- 3araneHi nponenypu s B3aemonii BITJIA i OITP.

- Knacudikamiro BITIA
ITosIbOTH Y KOHTPOJILOBAHOMY Ta HEKOHTPOJIbOBAHOMY TTOBITPSIHUX IPOCTOpPAax
[Nomnit Hax mepeBaHTaXCHUMH 200 HACETICHUMH 30HAMH.

[pouenypu npu iHOMACHTI YU aBapii.

- AepoapoMHO - onepaniifHi MporeIypH.

Kommnexr obnaananss a1t YKpaiHu.

- OcHalleHH 3JIITHO-N0cai0uHUMK Micusmu 1uist BITJTA.
Ceprudikauii BITJIA.

- Bumoru no onepatopis BITJIA.

3actocyBants BIIJIA B uuBiibHii cdepi BemuyesHe: Bif CTbCHKOrO rOCIOIapcTBa
Ta OyZaiBHHLTBA B HaTOra3oBOMy CEKTOpi A0 cexTopy Oesnexu. BIIJIA moxyTh OyTn
BUKOPHUCTaHi B poOOTi aBapiiHO-psITYBaIbHUX CITyKO (MokexHa Oe3neka Ta KOHTPOJIb),
noninist  (HaTpyJIIOBAaHHS — TEPUTOPii);  CUIBCHKOrOCHOAAPCHKI  MiANIPUEMCTBA
(crocTepe)xeHHsI Ta ONPUCKYBAaHHS KyJbTYypH), JICOBOMY TIOCIIONApCTBI i puOaibCTBI
(J1icoBOT OXOPOHM Ta KOHTPOJIO 3a PUOHOK JIOBJICHD), KOMIIAHii, 3aifHITI B ramysi
reonesii (xaprorpadis), IHcTuTyT Teorpadii Ta TreoJorii €HepreTMYHOro CeKTopa
(MoHiTOpUHT HadTa i Tasy); OyIiBEIbHHUX MiIIPUEMCTB (OOCTE)KEHHS OYIiBETBHHUX
npoekTiB) 3MI (aepohoToziiomMKH i Bijeo-3HOMKa) 1 T.1.

Cnmcox BHKOPHCTAHUX JZKepeI

1. Tanumn C.M. BeciunoTasle netarensusle annapatsl / C.M.['anun, A.B.Kapnenko CaHkT-
TerepOypr 1999 - 160c.

2. CAP 722 Unmanned Aircraft System Operations in UK Airspace [Text] : — Guidance /
Directorate of Airspace Policy. — London 2010 — 98p.

3. Tupxymsap 328 UKAO. becrimnorasle aBuanuonusle cucteMsl (BAC) [Text] : Hupkyisip/
HKAO. -2011. - 68c.

Hayxosuii kepisnux — T.®. IlImenvosa, 0-p mexw. Hayk, npoghecop
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MOJEJAPOBAHUE ABTOMATU3UPOBAHOM CUCTEMBI
INIAHUPOBAHUSA 3ATPY3KH BO3YIIHOI'O CYJHA

OCHOBHBIE NPUHLUIBI NESTEIBHOCTH T'PAXXJAHCKON aBHAlMKM — 3TO obecredeHune
0€30MacHOCTH, PKOHOMHUYHOCTH U 3(ddexTHBHOCTH. B TO e BpeMms Henblo KaxJoi
aBHAKOMIIAHMHM  SBIAETCS MAKCUMalIbHO S(Q(EKTUBHOE HCMONB30BAHME CBOMX
BO3/YILIHBIX CYACH M MOJIydeHHue OOJNbLION NMpPUOBLIM, HE OTKJIOHSACH NPH 3TOM OT
MpaBUII OE30IaCHOCTH.

ODHUM M3 CaMBIX BaXHBIX aCIEKTOB MPENOJETHON MOArOTOBKH SBISETCS
MIpaBHJIbHAS 3aTPy3Ka BO3IYIIHOTO Cy/JHA, TaK KaK MOJIET HeperpyKeHHOT0 BO3AyITHOTO
CyZHa OYEeHb OITACHBIH M MOXKET IIPHBECTHU K CEPHE3HBIM aBUAIIOHHBIM ITPOUCIIIECTBHIM
(AIl). CormacHo JOaHHBIM C caiiTa «ABHALMOHHBIC COOBITHSA, HWHIUACHTBHI U
aBuaronHsie karactpopsl B CCCP u crpanax CHI» B mepuox c¢ 2000-2010 ronma
npomzonio 90 aBHAMOHHOE IpoMCHIECTBHE, 16 W3 KOTOPBIX HEMOCPEACTBEHHO
CBSI3aHHBI C Meperpy3koit (puc.l.), HeMpaBUIBHON 3arpy3KOi WM CMELICHHEM LIEHTpa
Macc Bo3aymHoro cynHa (BC).
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Puc. 1. Konmnuecto All, csi3anHbIX ¢ nieperpyskoit BC B nepuon ¢ 2000-2010 r.r.

UccnenoBanust AlIl mokasanu, 4TO NPUYMHON MHOTHX M3 HUX CTajla MMEHHO
HEYAOBJIETBOPUTENbHAs MPEINONIETHAs MOATOTOBKA, B TOM YHCIIE U MPOIECC 3arpy3Ku
BC. Ucxons u3 31uX (pakToB, MOXKHO CAETATh BBIBOJBI, YTO CYIIECTBYET MOTPEOHOCTH
YCOBEpPIIEHCTBOBAHUS aBTOMATH3UPOBAHHBIX CHCTEM 3arpy3KH.

B xome BemonHeHMst paboTel Oblia pa3paboTaHa NpeaBapUTENbHAs CXeMa
AaBTOMAaTHU3UPOBAHHON CHCTEMBI IUIaHWpOBaHWS 3arpy3ku BC, Ha ocHoBaHHH
TpeOoBaHMI MPUOPUTETHOCTH, KOTOPBIE TAK)KE OBLIM ITOIY4EHbI B XO/€ HCCIIEIOBaHUH.

Pa3paboraHHast cucteMa JaeT BO3MOXKHOCTb OIPEICIUTh ITOPAIOK Pa3MEIICHUs
rpy3a Ha BC, obecrmeunBas mpu 3TOM MakcHMaibHO 3((EKTUBHYIO 3arpy3ky Oe3
OTKJIOHEHHUH OT mpaBmil eHTpoBku BC.

Hayunwii pyxosooumens — T.D. [llvenesa, 0-p mexu. Hayk, npogeccop
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CUCTEMA NIATPUMKU IIPUMHATTS PILUEHDb ABIAJIUCIIETYEPA
Y PA3I BIZIMOBHU IIACI

KoxHO1 XBWJIMHM B CBITi JITAlOTh TUCAYi JITakiB i X KUIBKICTh HEBIWHHO
301TBIIYETBCSA, @ pa3oM 3 IUM 1 30UIBIIYETHCSA KUIbKICTh aBiamiHux momii (ATIl).
Bigomo, mo 3axig Ha TMOCaAKy 1 Mmocagka € HaHCKIaIHIIINM eTarmoM MOJbOTY.
Haii6inpury monmro B mpuumHHUX (akrtopax All, sk i y BCbOMY CBITi, CKJIafaioTh
MTOMUJIKH €KiMaka OKPEMO 1 y TIOETHAHHI 3 BIAXWJICHHAMH B pOOOTI 1HIINX €JIeMEHTIB
aBiamiitHoi TpancmoptHoi cuctemu. [lo pmammm caiity “PlaneCrashInfo”, 3a
JOCHIKeHHAM mipoBenieHHM 3 1950 mo 2009 pik BCTaHOBIIEHO, IO Mii MIJIOTIB CTalk
MIPUYNHOIO aBiakaTacTpod B 50 % Bumazakis. SAxmo Bumimuty 3 ycix AIl TUTBKH Bakki
(xaractpodu i moxii Oe3 >xepTB, micis SKHX JiTak OyB CIUCAaHMi), TO ITOMWJIKH
JBOTHOTO eKimaxka CKianaroTh 86 %., ToMy OyIb-siKi yIOCKOHAJeHHs B Wil 00xacTi
MOXYTbh 3HAYHOIO MipOIO CHPHSTH MiJBUIICHHIO PiBHs Oe3meky monboTiB. CTaTHCTHKA
AIl y cBiTi nokasye, 1o 3a 2005-2009 poku cranocst 4186 AIl noB’s3aHi 3 npobaeMamu
3 maci (puc.1).
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Puc.1. Cratucruka AIl moB’s3anux 3 npodnemamu 3 maci 2005-2009 poxy

Po3pobieHo anroput™ OLiHIOBaHHS Hil JIOAWHHU-ONIEpATOpa (AWCIIETYEpA 1 MiI0Ta)
Yy BUIIQAKy BIIMOBH IIAacci Ha eTali MOCAIKH MOBITPSHOro cyaHa. Omuparodnch Ha
QITOPUTMH, CTBOPEHO MepexeBi Tpadiku Ta pO3paxoBaHO dac, SIKMH HEOOXiTHMIt
TIOIMHI-oTIepaTopy (MIOTY/MUcTieTuepy) Ui OTOBINICHHS CITyK0 Ta 3B 3Ky 3 MUJIOTOM
I1C.

Dopmaizaris [iil T0ARHKA-oepaTopa (IiJI0Ta, IUcIeTdepa) B 0COOIMBUX BHITAIKaX
MOJILOTY 3a JONOMOTIOI0 arapaTy MEpeXEBOTO IUIAHYBAaHHSA 1 KEpPyBaHHS JI03BOJISE
BU3HAYUTHCS 3 ONTHMAIBHOI MOCTIJOBHICTIO Ta 4acOM BHKOHAHHS IPOLELYp Ha
MapupyBaHHSA 0COOJIMBOTO BHUIMAAKY B MONbOTI. Li JaHi BUKOPUCTOBYIOTHS B 0a3i 3HaHb
CHCTEMH MiATPUMKHU MPUHHATTS PillieHb Y BHUIAAKY HEBHIIYCKY IIaci.

Hayxosuii kepisnux — T.@. [LImenvosa, 0-p mexu. nayk, npogecop
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PA3BPABOTKA AJITOPUTMA BHEJIPEHHUS KOHUENIUU OFBEKTA
MOJIETA B YKPAUHE JJIAA NOBBILUNEHA CTEIEHHU
HUHTEPONEPABEJBHOCTHU

OOMeH BceMH BHaMH MOJIETHOH HH(MOPMAIMH O BO3AYIIHOM ABM)KCHUH U MTOTOKaX
Ha dTanax IUIAHWPOBAHMS M BBIIOJHEHUS IOJIETa CIIOCOOCH 3HAYNTEIBHO O0JIEerduTh 1
YCOBEPLIEHCTBOBATh IPOIECCH KOOPJAMHALMM Mepeqadd YNpaBICHUS BO3LYIIHBIM
JBIKEHHEM H COTJIACOBAHHS MEXKIY OpraHaMH OOCITy>KMBaHUS BO3AYIIHOTO JBIKCHHS.
C uenbio NOBBILICHUS CTEIICHH HHTEPONepadenbHOCTH, 3GGEKTHBHOCTH M MPOITY CKHOM
CIIOCOOHOCTH HEOOXOAMMO OOECHeYnTh MOATAIlHOe BHEAPEHHE M KOMINIEKCHOE
ucnonb3oBaHus KoHmenuuu oObekra moinera (FO - Flight object) m crammapros
obecniedeHust pyHKIHOHANEHOH coBMecTrMocTH (IOP - Interoperability).

Konnenmus FO pa3paborana ¢ 1enbio KOHKPETH3auy HHPOPMALUH OTHOCHTEIIHHO
YCJIOBHH ONeparyii, BO3IYIIHBIX CYJ0B U IOTOKOB BO3IYIIIHOTO JIBIKCHHS, YIIpaBIeHHE
U 00MeH KoTopoil ocymectBisiercst Mexay cucremamu FDPS (Flight Data Processing
System). OcnoBnas nens koHuenmuu IOP - 3To mo3Bonute Habopy pasueix FDPSs
MOJJIEP>)KUBATh TIOCTOSHHBIA JOCTYN K TIOJETHBIM JaHHBIM, M TIPEAOCTaBUTH 3THM
cHcTeMaM BO3MOXXHOCTh KOOPAWHAIIMH M3MEHEHHH B ITOJETHBIX JaHHBIX, B TOM UHCIIE
MEXKIy CHCTEMaMH, KOTOPBIE €Ille OIIEPaTHBHO HE OTBEUAIOT 32 TIOJET.

Apxntekrypa FO IOP nomxna obecnieunts 6€301MacCHYI0 OKPY’KAaIOLIyI0 CPexy IS
nmojeTHOW wWH(OpManMy, KOTOpas [aeT BO3MOXHOCTh BCEM 3aMHTEPECOBAHHBIM
cropoHaM YB/I nMeTh COOTBETCTBYIOIIMH KOHTPOJIUPYEMBIH JOCTYH K HAOOPY JaHHBIX,
OINKUCHIBAIOIINX TEKYLIMH CTaTyc W HaMepeHHs KaXIOro IoJeTa, C ONpeeieHHBIM
YPOBHEM: TOUHOCTH, AOCTYMHOCTH, TPOU3BOAUTENBHOCTH, CTAOUIBHOCTH pabOTHI. DTO
JOCTUTAETCsl  TMOCPEICTBOM  MPEJOCTABICHUS  CTaHIAPTU3UPOBAHHON  MOJETHOM
WHPOPMAIIMA C TIOMOIIBIO CTaHAAPTHBIX HHTEpQeiicoB U MHOPACTPYKTYp, KOTOPHIE
obecmeuynBaloT HeoOXoaMMoe kKadecTBo obcysxuBanus.Ctpykrypa FO IOP cocrout u3
CIIEAYIOMNX OCHOBHBIX apXWTeKTypHHIX simemeHToB: FDPS(Flight Data Processing
System), FOS(Flight object Server), FO(Flight object ). Ox3emmsapst FO mpexncrasnser
coboit ¢usmueckyro komumro JjaHHbIX FO. Illmpokas wuHbpacTpykTypa ceTu:
obecrieunBaeT (u3nueckoe coenuHeHne Mexay mMaoxectsom FOS. B EBporne, kak u B
CIIA, cranmaptusamus Moaein oOMeHa TaHHBIMHU OyaeT ocymiecTBieHa a0 2018 rona.
3amaua a1 YKpamHbl — IMOATOTOBUTH (DYHKIMOHAJBHBIE BO3MOXKHOCTH HA3€MHBIX
CHCTEM, a TaKXKe IMEepCOHAN, K B BHEAPEHHWIO CTAaHJApTOB Ha obecreueHue
(YHKIMOHAIBHON COBMECTHMOCTH B PaMKaxX KOHIETIIINN K TOMY BPEMEHHN.

lenpto  mccnmenoBaHUST — SIBISIETCS  pa3paboTKa  MoJenH, obOecrednBaromeit
COBMECTHOE WCIIOIB30BAHHE TTI00AIBHBIX B3aMMOCOBMECTUMBIX CHCTEM M JAaHHBIX, a
TaKoKe N3ydeHHe 3aTpaT Ha BHECEHHE N3MCHEHHH B HA3EMHYIO CHCTEMY.

Hayunwiti pyxogooumens — A.E. Jlynno, kano. ned. Hayk, 0oyeHm
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AHAJII3 METO/IB MO3UIIIOHYBAHHS OBYMCJIIOBAJIBHOI
CUCTEMMU JITAKOBOAIHHA

Ha nmamomy erami po3BUTKY aBiamiifHOI rajiy3i YMMayo 3yCWJIb HAaIpaBJICHO Ha
BTUICHHS KOHIEMIi T7100ambpHO1 ckoopanHoBaHOi cuctemu CNS/ATM. Peamizartist ux
izeit motpeOye HasIBHOCTI CHCTEM, SIKi MaKCHMaJIbHO aBTOMAaTH3YIOTh BCi MPOLECH, 110
CYNPOBOJKYIOTh BUKOHAHHS MOJIOTY B YMOBAX Cy4acHOI 3aBaHTa)KEHOCTI MOBITPSIHOTO
MPOCTOPY Ta JOCTOBIpHO BH3HAYaTUMYTh mosiokeHHs [IK. OpHiero 3 Takux cucTeM €
obumcioBanbHa cucteMa JiTakoBoninHs (FMS) 0e3 sikoi BaKKO YSBHTH IPOIEC
3MiHCHEHHS TOJILOTY Ha Oynp sikomy cydacHoMmy IIK. Ile xommiekcHa mporpama, sika
31ificHIOe OOpOOKYy Ta aHaji3 MONBOTHOI iH(pOpMamii B pexuMi peanbHOro 4vacy[l,
c.165]. BukoHye ckiagHi TEXHIYHI omeparii HaJ CHCTeMaMH Ta 3JIHCHIOE KOHTPOIb
ia"y nonsoty. Lle 3abe3nedyernes 3aBasKu TOUHOMY o3utionyBaHHi [1K.

Jns  nosumionyBanHsi, FMS Moe BHKOPHUCTOBYBaTH JaHi CyITyTHHKOBHX
Hapiraniitnux cucrem (GNSS), inepuiiiny cucremy, DME/DME, VOR/DME,
VOR/VOR, ADF/ADF mnasirauito[2]. AnroputMu FMS 6e3nepepBHO OLHIOIOTH
Haiikpaiie kepeno koopauHatHOi iHpopmanii. CydacHi GNSS 3abe3neuyroTsh
HaWKpally TOYHICTh BU3HAYECHHS KOOPAWHAT, OJHAK, ICHYIOTh BHIIAJKH HEJOCTYITHOCTI
BOTO METOJAY TIO3WIIOHYBaHHSA. Y SKOCTI aJbTEPHATHBHOI HAaBIramiifHOI cHCTeMH
BHUKOPHCTOBYIOTH iHEpIIiiHy, ane Jac ii poboTu oOMexeHHH B HACIIIOK HaKOIMYEHHS
aIUTUBHOI MOXHOKH. Pe3ynbraTn MO3MIIOHYBaHHS 3a pajioMaskaMy 3aJie)aTh BiJ TUITY
OOpTOBOr0 i Ha3eMHOro HaBiramifHoro oOGJagHaHHSA Ta reoMeTpil iX B3aEMHOTO
postamryBaHHs y npocTopi. IIpunimmn Bu3HaueHHs koopauHat IIK 3a curnamamm
HazeMHHX pangiomaskiB DME/DME  Gasyerbcs Ha  JaJeKOMIpHOMY — METOJI
nmo3uilionyBaHHs. J[ocTaTHRO BHKOpUCTOBYBaTH iHpopMmanito Bix aBox DME. B
pe3yabTaTi po3B’s3aHHSA HABITaliHHOTO PIBHAHHS OTPUMYIOTH IBI TOYKH IMOBIpHOTO
3HAXO/KCHHS, 3aBISIKH aJTOPHUTMaM OJIHA 3 TOUOK Bincitoerscs. Hagiramiss VOR/VOR
BUKOPDHUCTOBYE KyTOMIpHMH MeTOJ HaBiramii, mo 0a3yeTbcsi Ha BU3HAYCHHI
Micnenonoxenss [1K 3a kyramMu-HampsMKaMy Ha Ha3eMHI paJioHaBirariiHi cranmii 3
BIIOMMMH  KOOpAMHATaMu. Y  SKOCTI JjoKepena  KyTOMipHOf iHdopmarii
BUKOPUCTOBY€EThCS1 OopToBe 0bOiamHanHs VOR, 1o BUMipIoe a3uMyT pagiomasika.

BrockoHaneHHs anbTepHATHBHUX METOJIB MO3uLioHyBaHHs y FMS Ta po3B’si3aHHs
HaBiraumiifHoro piBHSHHSA 3 HAMBUIIOI0 TOYHICTH BAXKJIMBE JUIsl BTUICHHS MaiOyTHIX
KOHLIEMIIN «BITBHOTO HONBOTY.

Cnycok BHKOPHCTAHUX JIKepel
1. Xapuenko B.II. ABionika / B.II. Xapuenko, I.B. Ocrpoymos. — K.: HAY, 2013. — 281 c.
2. Ostroumov I.V. Position detection by angular method in air navigation./ I.V. Ostroumov //
The Fifth World Congress “AVIATION IN THE XXI-st CENTURY” - "Safety in Aviation and
Space Technologies". Volume 2. — Kiev: NAU, 2012. —3.2.51-3.2.53 pp.
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AHAJII3 IEPEBAT" TA HEJOJIIKIB BITPOBAJUKEHHSI € JMHOT'O
€BPOINEUCBKOI'O ITOBTPAHOI'O TIPOCTOPY B YKPAIHI

Konrnenuiss «ExuHOro €BpoIeichKoro moBiTpsHOro mpocropy» (Single Sky)
MpeAcTaBisge coOOr0 1HIMIAaTHBY MLIOAO peopraHizalii apXiTeKTypH eBporeicbKol
CHCTEMH YTPABJiHHS MOBITPSHUM PyXOM. li OCHOBHA MeTa Monsrac B 3abe3redeHHi
MaiOyTHIX CTPIMKO 3pOCTAalOYMX NOTPe0d y MHHTAHHSIX IPOIYCKHOI CHPOMOXKHOCTI,
3a0e3nedeHHs Oe3NeKH MONBOTIB i OXOPOHH HaBKOJIMIIHEOTO cepexoBuina . dakTndHO
JaHa iHiliaTHBa MOK/IMKaHA 3a0€3MEYUTH OpraHi3allilo MOBITPSHOIO MPOCTOPY i
aepoHasiraiii B €Bpori He Ha MiCIIEBOMY, a Ha perioHansHOMYy piBHI. 3 reorpadiuHoi
TOYKH 30py, HE3BRKAIOYH HAa Te, IO TOJOBHHUM 3aKOHOAABILEM iHIIIaTUBH «CauHE
€BpoIeiicbke HeOO» BUCTymae €Bporeiicbkuii Cor3 , BOHA HE OOMEXKYEThCS HOTO
koproHaMu. OCHOBOIIONIOKHI NPHHIMITH, 33aKIaZeHI B OCHOBY €IMHOTO €BPONEHCHKOr0o
Heba, 30KpeMa , Taki SK CTBOPEHHS (PyHKUIIOHANBHUX OJOKIB MOBITPSHOTO MPOCTOPY,
3aJIeKHO BiJl TMOTOKIB MOBITPSHOTO PYyXy , a HE BiJl HAaI[lOHAIBHUX KOPMOHIB, abo
e(eKTUBHE BHKOPHCTAHHS MPABHJI T'HYYKOTO BHKOPHCTAHHS IOBITPSHOTO NPOCTOPY ,
O J03BOJISE BIMMOBIAHO JO BUMOT MiKHApOIHOT opraHi3aimii NUBUTBHOI aBiaril
(IKAO) po3BuBaTH TiCHY CIIBIPAIf0 MK BICBKOBHMH i IIUBUTEHHUMH KOPHCTYBadyaMu
MOBITPSIHOTO MPOCTOPY , MOXYTb OyTHM KOPUCHHUMH MUl 0araTbox KpaiH - y4acHHLb
MIEPErOBOPHOTO IMPOIIECY , MOB'S3aHUX 3 MOIIYKOM IUIAXIB ITiIBUIICHHS €(EKTHBHOCTI
BHUKOPHCTAHHS CBOTO ITOBITPSTHOTO IIPOCTOPY.

OyHKIIOHYBaHHS €IMHOTO aBial[ifHOTO MPOCTOPY AO3BOJISIE CTBOPUTH ONTHMAIIbHI
YMOBH TIpoliecy Jibepanizalii €JMHOro MOBITPSIHOIO MPOCTOPY B yMOBax riobamizaii.
[pu mpomy odimiiHIMHU TaciaMH IBOTO TpoLeCy €: a) 3a0e3NeUeHHS OIHAKOBHX
MIPaBHJI TPY Ha 3arajJbHOMY PHHKY; 0) NMOCHJICHHS Oe3IIeKH Ha 3araJbHOEBPOIEHCEKOMY
piBHI, B) MOJIEpHi3allisi PEryIATOPHOTO CEPEeIOBHILA, 30KpeMa yIPaBIiHHS ITOBITPIHUM
pyxoM; r) 60poTb6a 3i 3MiHaAMH KJIiMaTy (KOHTPOJIb 3@ IIKIUTMBUMH BUKHIAMH) .

IlepeBaru BHpOBa/DKEHHS! «EIMHOTO €BPOMNEHCHKOrO MOBITPSHOrO MPOCTOPY» B
VYkpaiHi:

301IbIIeHHS IHTEHCUBHOCTI OJIBOTIB.

1. TligBuieHHs piBHA aBiamiiHOT OE3MEKH.

2. KomdoprtHi yMOBH sl HAyKOBO — TEXHIYHOTO CHiBPOOITHHUITBO 3
€BPONECHCHKUMHE JAEPKABAMU.

3. 3HIDKEHHS CTABOK 3a aepOoHaBITalliifHe Ta aeporopToBe 0OCIyrOBYBaHHS.

4. 3MeHIIeHHs 3aTPUMOK IOJBOTIB.

5. MoepHizaliis aBiaiiiiHo1 ramysi.

6. IlpuBeneHHs acpOHABITaliifHOI CHCTEMH 1O CBITOBHX CTaHIAPTIB.

Henomikn BOpoBajkeHHS «CIMHOTO €BPOINEHCHKOrO MOBITPSHOTO IPOCTOPY» B
VYkpaiHi: KOHKYpEHI[isl BITYM3HIHNX KOMIAHIK 3 €BPONEHCEKUMH Ta IIiBUIIEHHS PiBHS
IIKIJJTMBUX BUKHIB.

Hayrosuii kepisnux — B.I1. Xapuenro, 0-p mexu. nayk, npogecop
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KJIACCU®UKALNS TPUIHAKOB AJI51 @OPMUPOBAHMS
BUBJIMOTEKN MOJAYJIEU

Temmbl pocTa MHTEHCHBHOCTH BO3JYIIHOTO ABID)KEHHSI BO BCEM MHpE U B YKpanHe
JEeTaloT 3ajady MNOANEPXKAaHUS TEKYIIero YpOBHS M JaJbHEWIIEro IOBBIIICHHS
0€30MacHOCTH TIOJISTOB BCe Oojiee aKkTyallbHOW. BaxkHelmryo poiab B GopmupoBaHUN
ypOBHsI TPO(EeCCHOHATIBHON TOATOTOBKM aBHAJHUCIETUYEPOB WUrpaeT TpEeHaKepHas
noaroroBka. OJHMM M3 BaKHBIX aCMEKTOB KayecTBa TPEHAKEPHOH IMOATOTOBKH
SBJIAETCS CO3/1aHHE OOJBIIOro KOJNMYECTBA 33Jau 3aJaHHOTO YPOBHS CIIOXKHOCTH.
Cy1ecTByIOIIIE METO/Ibl HE MOTYT B MOJTHOW Mepe pelaTh Takylo 3a1aqy. Moy IbHbIH
MeTo GOPMHUPOBAHHMS YIPAKHEHHUH, MO3BOJSIOIIHN OBICTPO U KQUECTBEHHO CO3/1aBaTh
YIPaKHEHUS JUISL TpeHaXXepHOU MOATOTOBKH, Tpebyer JaTbHEHIIIero
COBEPIICHCTBOBAHMSI.

OmHMM M3 3TaNoB, KOTOPBIH HEOOXOIMMO BBHINOJHUTH B MPOLECCE PEIICHUST ITOU
3ama4u, SIBISIETCS CO3JaHWe OHOJNIMOTEKM TOTOBBIX Moxyieil. [lpuuem, Takas
O6ubnmoTeka B 0043aTeIbHOM MOPAIKE T0JDKHA COAEPKATh KIaCCU(PHUKALIUIO IPH3HAKOB,
10 KOTOPBIM COCTaBHbIE MOJIYJIM MOXHO ONHUCATh Ha ()OPMATLHOM YPOBHE.

B pesynbTare NpPOBEJECHHOTO SKCHEPTHOrO OMpoca ObLIa COCTaBJCHAa CBOJHAS
TabnWIa TPH3HAKOB, KOTOpPBIE II€J1eCOOOpPa3HO WCIONB30BAaTh IS MOAPOOHOM
KJIacCH(UKAIH COCTAaBHBIX MOAYJIeH YIIPaXHEHUI.

Tabauya 1
[Mpu3Haky KiIaccu(pUKAMN COCTABHBIX MOJYJIEH yIpaKHEHUH

HaunmenoBanue npusHaka

Onucanue

30HAa OTBETCTBEHHOCTH

Koz 30HbI ynpaBieHus

ITpoomKUTENPHOCTD MOTYJIS

O01ee BpeMsi BBIIOJIHEHUS MOJYJIs

KonnuectBo aktuBabix BC B Moayne

KomnuectBo BC, koTOpble OyayT Ha yIpaBIeHUI

O6uiee konmuectBo BC B Momyie

Obwee komnuectBo BC, BKItowast Te, KOTOphIC He
OyAyT Ha ynpaBICHUH

ITnanoBoe kommuectBo [TKC

3amnanuposanHoe komudecTo ITIKC

KonuyecTBo MMKOB HHTEHCUBHOCTH

3arulaHMpoBaHHOE KOJINYECTBO
HMHTEHCHBHOCTH

ITUKOB

MakcumansHo konmmdectBo BC  Ha
yIpaBaeHHU

3amaHupoBaHHOE MaKCHUMalbHOEe KoyimdectBo BC
Ha yNpaBJI€HUU OJHOBPEMEHHO

Konunyecrso BC o kimaccam

KommuectBo BC 1o kakoMy Kiaccy

ITapameTpsl Bxoma mnepsoro BC B
MOjyJIie

IIpocTpaHCTBeHHBIE  KOOPAMHATHI BXOAA B 30HY
ynpasieHus nepsoro BC

IMapametps! BbIxoza mocnenuero BC B
MojyJe

ITpocTpaHCTBEHHBIE KOOPAMHATHI BBIXOZA U3 30HEI
yIpaBieHHs MOCIEeJHEro nokuaaruero 3ony BC

Hayunwiii pyxosooumens — B.H. Hedenvko, KaHO. mexH. HAyK, OoyeHm
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MNO3UIIUMOHUPOBAHUME IO PAIMOMASIKAM VOR/DME

VOR/DME — xoMmmuieKcHas paldOHABHTAIMOHHAS CHCTEMa a’pPOHABHTAIIMOHHOTO
obopynoBaHMsl Ui BO3MYIIHOTO CyIHA, BKmodalomas B cebs: VOR -
Bcenanpasnennsiii asumyranbHblil paguoMask (VHF Omni-directional Radio Range)
DME - BcenanpaBneHHbIH JanbHOMepHBIH pamuomask (  Distance Measuring
Equipment)[1, ¢.95].

OmnpeneneHre MECTONOIOKEHU BO3LyIIHOro cynHa (BC) oObI4HO BbIMONHSETCS C
MOMOIIBIO  TJ00AJbHBIX  CIyTHUKOBBIX  HaBurauumoHHbIX  cucTeM(GNSS). Ha
ceromuAmHMNA neHb cucteMbl GNSS obecredunBaeT HEOOXOAUMBI YPOBEHb TOYHOCTH
MMO3WIUOHUPOBAHMUS ISl BBINONHEHUsT 1moneToB[1, ¢.96]. B ciay4ae HemcrnpaBHOCTH
O6oproBoro obopynoBanus GNSS wimm HecrmocoOOHOCTH OIpPENCICHUS KOOPAWHAT
BEUHMCIIUTENBHAST cHcTeMa camoneToBoxaeHus (FMS) wucmoms3yer npyrue, meHee
TOYHBIE, METOJbl MO3UIMOHMPOBAaHUs Ui omnpeneneHus koopauHat BC. B ciyuae
otkaza GNSS MoxxeT OBITH HCIONB30BaHA WHEPLOHHAs HABUTALMOHHAs CHCTEMa,
OJHAKO BpEMsI €€ MCIOJIb30BaHUS OTPAaHWYEHO B CIEACTBUE JEHCTBUS aITUTHBHON
MOTPEIIHOCTH. AJIbTEPHATUBHBIMH MCTOYHHKAMH KOOPAMHATHOH MH(popMmanuu y FMS
SIBISTIOTCS ~ METOJWKM  IMO3UIMOHMPOBAHWS, OCHOBAaHHBIE HAa  HCIIOJIb30BAHUH
nH(pOpMaIMM OT HABUTAIMOHHBIX DPAJAMOMAasKOB. B COOTBETCTBHM C yMEHBIICHHEM
TOYHOCTH mO3UNHOHNpoBanus mnpumensor: DME/DME, VOR/DME, VOR/VOR,
ADF/ADF HaBuranuoHHsle MeTOs! [2].

Ha ceromHsmHMI JeHb CITyTHHKOBBIC HAaBHUTAI[MOHHBIE CHCTEMBI O0ECIIEUHMBAIOT
JOCTATOYHBIH YPOBEHb TOYHOCTH ITO3MLMOHUPOBAHMS JUIS BBIIOJHEHHS IIOJIETOB,
OJHAKO B CIIy4yasX OTKa3a, yIJIOMEPHBIH METOJ HABUTAIIMOHHBIX OMNpEJENEeHUH 3a
CHUTHaJTaMH paJHOHABHTAI[MOHHBIX MasgkoB VOR Moxer ObITh MpUMEHEH B
MO/ABIAIONIEN YacTH BO3AYIIHOTO IPOCTpaHCTBAa YKpauHbl. Vcmonb3oBaHue ams
MO3WIHOHUPOBaHUS paanoMaskoB VOR B npyroif 4acT BO3AYIIHOTO IPOCTPAHCTBA
1esecoo0pa3HBIM SBISETCS TOJIBKO B CITydae 0TKa3a JIPYTHX CHCTEM ITO3HIIHOHUPOBAHUS
B KaueCTBE PE3EPBHON CHCTEMBI B CBSI3U C ICHCTBHEM ITOTPENTHOCTEH.

CHuCcOK BUKOPHCTAHUX JIAKepest

1. Xapuenko B.I1. Aionika / B.Il. Xapuenko, I.B. Octpoymos. — K.: HAVY, 2013. — 281 c.
2. OctpoymoB I.B. OrmiHKa TOYHOCTI IIO3UIIOHYBAaHHS 32 CHTHAIAMU PaliOMasKiB
VOR / I.B.Octpoymos // IIpo6nemu iHpopmaTH3anii Ta ynpasiiHHs: 30ipHIK HAYKOBUX Hpalb. —
2012.—T. 339, Ne 107. — C. 102.

Hayunwiii pyxosooumens — U.B. Ocmpoymos, Kano. mexw. HayK
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IMOBIPHICHI BIAXWJIEHHS IIOBITPAIHOTI'O KOPABJIA BIJ 3AJIAHOI
TPAEKTOPII

Konnenuii “npomycknoi 3aaTHocTi” Ta “Oe3neku” OpIEHTOBaHI Ha TEOMETPIl0
MOBITPSHUX Tpac:
— MPOIYCKHA 3IaTHICTH 30UIBIIYETHCS TPU MEHIIOMY €IIeIOHyBaHHI L;
— HaBiramis Ta TexXHiYHe 3a0e3IledeHHs IOJIFOTIB IIOBHHHI 3MEHIINTH IOXHOKY
BIZIXMJICHHS BiJl TPA€KTOPii MONBOTY.

®aktnyHo, momit mnoBiTpsHoro kopabns (IIK) 3anexuTs Bix HEBU3HAYEHOCTI, B
OCHOBHOMY 4epe3 IMOTOHI YMOBH, MOXUOKU B HaBiramii Ta koutpoi [3]. Pi3Hi mkepena
HEBU3HAUCHOCTI, 110 BIUIMBalOTh Ha pyx IIK 3a3BHuYail BUKIMKAIOTH BiIXHJICHHS Bif
HOMIHAQJILHOI TpaekTopil momsoTy [1].

ImoBipHicTh BigxuneHnHs 1K Bix HOMiHaNBHOI TpaekTOpii MOIBOTY, 3 IHTEPBAIOM
CLIENIOHYBaHHS L,, BU3HAYAETHCA SK:

PL) = [+ A v e
Ay

OYHKIA MWiTBHOCTI po3moinenHs iiMosipHocTi Bimxmenns IK f%(x) sanexuts
Bil MOXIHMBOCTEH HapiramiiHoro o6mamHanHs [IK. HomiHanbHa NPOAYKTHBHICTH
HaBiraiii BpaxoBy€ THUIIOBI OOKOBi BIIXWJICHHS, IO BHHHUKAIOTHh MiJ 4Yac poOOTH
3BUYAfHUX HaBiramifHUX CHCTEM, y TOH Jac K HEIITaTHAa IPOAYKTUBHICTH IPECTaBIIsIE
ATHITOB1 MOMUJIKH, SIKI BHHUKAIOTH PiKO 1 5K, IMOBIpHO, ITOB'sI3aHi 3 MOMUJIKAMH IiJI0Ta
a0o HecnpaBHOCTI 00NaJHAHH. ATHIIOBI HOMHJIKH BiJIrpatoTh BaXKJIMBY POJIb B OIHIL
PH3HKY 3ITKHEHHS, TaK K BOHH MOXYTb OyTH NPUYHHOIO BeIMKUX Bigxuiens [1K [2,4].

3ampornoHoBaHa MOEIb BU3HAUCHHs IMOBIpHICTh BiaxuimenHs [IK Big 3amanol
Tpaekropii mnpu 3acrocyBanHi VOR / DME Ta GNSS. BusnaueHo, 110 3acTOCYBaHHS Ha
6opry IIK GNSS nHapiramii 103Boisi€ OUTBII TOYHO OIIHIOBATH OOKOBI BiIXHJICHHS.
Takum uYmHOM, peamizamiss OUIPII TOYHMX HAaBIraliifHUX IpoUEexyp MO3BOJIUTH
HeperyisiHy TH MiHIMYMH CIIEJIOHYBaHHS Ta PO3IJISIHYTH LUISAXU 301IBIISHHS MIPOITY CKHOT
3[JaTHOCTI MOBITPSHOTO MPOCTOPY.

Cnmcox BHKOPHCTAHUX JZKepeI
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OHIHIOBAHHS TOYHOCTI NIO3UIIIOHYBAHHS 3A THOOPMAIIEIO
CUCTEMMU ACAS

BopToBi cucremn momepemkeHHs HeOe3NeYHHX 30MIDKEHb JITakiB y MHOBITPI
(Airborne Collision Avoidance System — ACAS) npusnaueni ast joromoru niory ITK
y 3amo0iraHHi 3iTKHEHHSM Yy HOBiTpsHOMY npoctopi. IToimommsie mimora ITK mpo
NoBiTpstHUIM  pyx HaBkoso. ACAS ysBuse co0OH0 CHCTEMY JUCTaHIIHHOTO
CIIOCTEPEKEHHS, 110 MEePIOJUYHO BHIPOMIHIOE CHTHAIM 3aluTy, SKi NMPUHMAIOTHCS
inmumu 1K, 3abe3nedye orisg HaBKOJHMIIHHOTO MOBITPSHOTO MPOCTOPY HA BHIAIOK
pusiBneHHs iHmmx [IK 3 BimoOpaxennsm ix Ha mucmuiei. Kpim toro, ACAS omiHIoE
MOTEHIIHHY MOXJIMBICTD 3iTKHEHHS y TOBiTpi 3 iHmmmu [IK Ta y BHmanky HasBHOCTI
TaKol 3arpo3u (popMye MOBITOMIIEHHS 10 000X MUIOTIB, IO J03BOJIAIOTH po3BectH [1K y
BEPTHKAIGHIH IJIOIMHI Ta YHUKHYTH 3iTKHEHH[ 1].

3 inmmoro 6oky ACAS € mxepenoM iHGopMaIlii mpo MiCIIEMOIOKEHHS HABKOIHIITHIX
nitakiB. KoopaunatHa iHdopMmaliie oTpUMyeThCs Bil CHTHANB — BIXNOBiZeH, IO
mictuth koopauHatd IIK (32 CyMyTHHKOBOIO CHCTEMOIO [O3MIIOHYBaHHsI) Ta
6apomerpuuny Bucotry. Lliei koopauHatHOi iH(pOpMamii MINKOM JOCHTH IS
3aCTOCYBaHHS JAJIEKOMIPHOTO METOIY MO3HI[IOHYBaHHS 1O BH3HA4YEHHS KOOPAWHAT
BJIACHOTO MiCIICTIOJIOKEHHSI.

OuiHIOBaHHS TOYHOCTI 3aIIPONOHOBAHOTO METO/Y ITO3UIIOHYBaHHS IPYHTYETHCS Ha
po3paxyHKy Koe(illieHTIB TMOTIpIICHHS TOYHOCTI IO3WIIOHYBaHHS, IIOB’SI3aHUX 3
TEOMETPI€I0 PO3TANIyBaHHS CYCiHIX JiTaKiB[2].

TOYHICTh MO3UIIIOHYBaHHS PO3TIIAMAAETHCA K MEXI IHTEPBATY, BiTHOCHO AiHCHOTO
MiCLIENIONIOKEHHS, Y IKoMy Y 99% Bunazakax (3a npaBwiioM 36, 4u 'y 95% 3a npaBuioM
26) 3HAXOAMTHCS OTPHUMAHMIl  pe3yibTaT BUMIpIOBaHb. 3aranbHa  TOYHICTH
mo3ulioHyBaHHS 3a curHamamun ACAS 3anexuTh Big TeoMeTpii po3TalryBaHHS
oOllagHaHHA, 30HM Iii Ta TOYHOCTi. BImMB reomerpii po3ramryBaHHS BPaxOBYETHCS
koedirieaToM noripmreHHst TouHocti DOP. Po3pi3HAIOTE pi3Hi CKITamoBi 3MIHM TOYHOCTI
TIO3UIIIOHyBaHHSI:

- EDOP (East DOP) — koeoilieHT 3MiHM TOYHOCTI Y CXiJHOMY HaIpsIMKY,

- NDOP (North DOP) — koedirieHT 3MiHH TOYHOCTI y MiBHIYHOMY HaINpsSMKY,

- HDOP (Horizontal DOP) — koeilieHT 3MiHH TOYHOCTI Y TOPU30OHTAJIBHIH

ILIOIIHHI,
- VDOP (Vertical DOP) — xoeirieHT 3MiHM TOYHOCTI y BEpPTUKAIBHIN TUIOLIHHI,
- PDOP (Position DOP) — 3aransHuii Koe(illieHT 3MiHH TOYHOCTI IO3UI[IOHYBaHHS.

Cnucok BHUKOPHCTAHUX JZKepeJI

1. Xapuenko B.I1. Asionika / B.I1. Xapuenko, I.B. Octpoymos. — K.: HAY, 2013. — 281 c.

2. OctpoymoB 1.B. Ouinka TOYHOCTI MO3MIIOHYBaHHS 3a curHajaMu paniomaskis VOR / 1.B.
OctpoymoB // IIpobaemu inpopMaTu3anii Ta ynpasimiHHs: 30ipHHK HAyKOBHX Hpamb. — 2012, —
T. 339, Ne 107. — C. 102.
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AUTOMATION OF THE PRE-FLIGHT PREPARATION: CHOICE OF THE
ALTERNATE AERODROME

Pre-flight preparation of an aircraft is one of the conditions of safety. Before each
flight, the flight crew as a result of the preparation are to be provided with all the
necessary pre-flight information [1]. Statistical data show that human errors account for
up to 80% of all aviation accidents and statistics of violations during the pre-flight
preparation is 42% [2].0One of the tasks to be solved by an aircraft (Acft) during pre-
flight preparation is the choice of alternate aerodromes and recognize of meteorological
conditions on them, technical descriptions of landing airport and remoteness from place
of landing, fuel availability on board the aircraft, etc. Central to the system pre-flight
training is the problem of choosing the optimal alternate aerodrome on a route can be
solved with the help of criteria for analyzing the decision making:Vald, Laplace [3].
These methods belong to the classical methods of decision making under conditions of
uncertainty.

The Vald-criterion is based on the conservative attitude of making the best of the
worst possible condition. This equation gives a guaranteed result — the best solution
from the worst variants. The Vald-criterion used in those cases when flight performed
for the first time. The Laplace criterion is based on the principle of insufficient reason. This
criterion lean to known principle of insufficient explanation and is used in those cases
when a decision is taken several times. This criterion lean to known principle of
insufficient explanation and is used in those cases when a decision is taken several
times. Conditions have equal probabilities, so a primary task can be considered as
making decision task under hazard conditions and action 4;, giving the most expectable
benefit is chosen. Laplace criterion is used if the flight is a regular. A model of decision
making under conditions of uncertainty to choose alternate aecrodrome. As a result in
order to optimize the pre-training in aviation developed and implemented an automated
pre-flight information systems training and real situation. The automated system will
provide an opportunity to optimize the choice is across route aircraft, minimizing fuel
consumption.
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EXPERTS’ EVALUATION OF SIGNIFICANCE OF “FEAST I” TASKS IN
PROFESSIONAL ACTIVITY

To become an ATC a candidate should satisfy a variety of criteria. Except for the
perfect health and the 4™ ICAO level of English language knowledge, the person is
obliged to pass special professional-oriented tests, one of which is the First European
Air Traffic Controller Selection Test (FEAST).

The history of FEAST development started in 2000. Nowadays it became more
complicated to pass the test, because recently it was divided into 2 parts (FEAST I and
FEAST II). Each of them consists of 6 tasks. Only the successful completion of both
parts results in FEAST passing.

Let’s look wider on tasks from FEAST 1. Namely:

1. The ability to perceive the information from different sources and rapid and
flexible decision-making;

2. The ability to operate with three-dimensional objects in your mind;

3. Ability to perform several tasks simultaneously;

4.  Ability to perform simple mathematical calculations mentally;

5. Comprehension of English language;

6.  Planning ability.

Based on matrix of group preferences that was completed using the opinion of
students of the 4™ course that have already tried to pass the FEAST I and ATCs with
professional experience, we ranked its tasks by the significance criterion (from the most
important (1) to the least important (6) in a daily work of ATC) (fig. 1).
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Fig. 1.Weight factors of test significance

To understand how students, that have mostly theoretical notion of profession, are
aware of ATCs” work we have compared their opinion about task importance with
experienced ATCs’ one

From graphs above we may conclude that the results of students” and ATCs’ opinion
about tests’ significance are almost opposite. Students of the last course of university
don’t have enough comprehension and awareness of what is waiting for them during
professional tasks performance. The reason of such result may be the shortage of
practical lessons concerning professional activity that are so necessary for better
information reception.
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FEATURES AND PRACTICAL APPLICATIONS OF THE 3RD EDITION OF
SAFETY MANAGEMENT MANUAL

Safety, in the context of aviation safety, is determined as the state in which the
possibility of harm to persons or possibility of property damage is reduced to, and
maintained at or below, an acceptable level. This is done through a continuing process
of hazard identification and safety risk management. In order to make sure that harm is
maintained under control, different procedures and documents are being implemented
and published respectively.

2013 is not over, but following introductions have already been done in Safety
Management: Annex 19th to Convention on international Civil Aviation, 3rd Edition of
Safety Management Manual (Doc 9859, SMM) has been published, Global aviation
Safety Plan: 2013, The Universal Safety Oversight Audit Programme State Aviation
Activity Questionnaire and Protocol Questionnaires will be updated. But we would like
to review edited SMM in details.

The main objective of the SMM is to provide overview of safety management
fundamentals, summary of Standards and Recommended Practices and guidance for
development and implementation of State Safety Programme. The 3rd edition of this
manual contains a number of improvements as well as new introductions and as a result
supersedes the 2nd edition of Manual and ICAO Accident Prevention Manual (Doc
9422).

While introducing a new edition of SMM it has been announced by ICAO that it
contains not only enhancements but new parts as well. First difference that is noticeable
right away is the difference in context as well as a list of definitions in the beginning of
the document. On the contrary with the second edition that encountered 11 chapters, the
new edition contains only 4 of them: CH. 1 - Safety management fundamentals, CH. 2 -
ICAO safety management SARPs, CH. 3 - State Safety Programme (SSP) and CH. 4 -
Safety Management System (SMS).

First one and the most important in Manual is link to the newly introduced Annex 19
to Chicago Convention. Although the Manual has been published while the Annex still
was drafted, the document mentions a newly introduced Annex as in future this will
eliminate confusions in usage of Annexes as well as will lead to amendments of other
Annexes to avoid duplication of information.

Second important addition is that hazards prioritization procedure (an example of
prioritization procedure is provided in the Appendix to the corresponding Chapter) as
well as distinguishing of aviation and Occupational Safety, Health & Environment
hazards have been added to the Manual.

To sum it up we would like to mention that in total there have been done 26
enhancements to the SMM. The biggest plus of changes is that majority of additions
provide states, aviation organizations and users with detailed guidance in regard to
different aspects of safety management. This will as a result reduce the number of
misunderstandings and ambiguity in application of norms mentioned in the Manual.
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OUTLOOK FOR AIR TRANSPORT TO THE YEAR 2025

The article describes the prospects for the development of air transport in the next 12
years. It considered such factors as world economic environment, airline financial
trends, forecasts of airline traffic and aircraft movements to the year 2025. All of these
observations and conclusions are based on econometric models of demand for world
scheduled air traffic and model for aircraft movement forecasts, Forecasts of Airline
Traffic to the Year 2025, outlook of World Economic Environment and Airline
Financial Trends of ICAO Circular 313.

Growth in air transport has been much greater than economic growth but is closely
linked with it. World airline scheduled passenger traffic measured in terms of passenger-
kilometres performed (PKPs) increased at an average annual rate of 5.7 % for the 1975-
2005 period. For the periods 1975-1985, 1985-1995 and 1995-2005, passenger traffic
grew at an average annual rate of 7.0, 5.1% and 5.2 %, respectively.

The growth of passenger traffic on the major international route groups is expected
to range from 3 to 6 per cent per annum through to the year 2025. Aircraft movements in
terms of aircraft departures and aircraft kilometres flown for the period 2005-2025 are
expected to increase at average annual rates of 3.6% and 4.1%, respectively.

The prospects for airline yields are closely related to cost developments and market
conditions in the airline industry. Over the forecast period 2005-2025, the airline
industry is likely to continue improving efficiency through productivity gains, but unit
costs are not expected to fall significantly further due to factors such as fuel, labor and
capital. Over this forecast period average passenger yields (fares) as well as average
freight yields (rates) are expected to remain constant in real terms.

The actual historical value sand forecast values, as well as the corresponding
average annual rates of change are given in Table 1.

Table 1
Growth in aircraft movements and contributing factors
Average annual
Actual Actual | Forecast growth rate (%)
1995 2005 2025 1995-2005 2005-2025
Passenger-kilometres (billions) 2248 3720 9140 5.2 4.6
Passenger load factor (%) 67 75 80 1.1 0.3
Passenger aircraft size (seats) 182 171 175 -0.7 0.1
Aircraft stage length (km) 1093 1239 1368 1.3 0.5
Aircraft-kilometres (millions) 19470 30843 69040 4.7 4.1
Aircraft departures (thousands) 17816 | 24902 | 50450 34 3.6

Supervisor — V.A. Lazorenko, assistant professor




17 Cucmemu aeponagizcayitinozo 006cnyz068y8aHHs

UDC: 656.7.052.313 (043.2)
M.I. Garkusha
National Aviation University, Kyiv

MISSION AND BUSINESS TRAJECTORIES

The SESAR target concept of operations is a trajectory-based concept. All partners
in the ATM network will, wherever possible, share trajectory information in real time
from the earliest trajectory development phase through operations and post-operation
activities.

ATM Planning, Cooperative Decision-Making (CDM) and tactical operations will
be based on the latest trajectory data. A Business Trajectory (BT) for civil aviation or a
Mission Trajectory (MT) for military operation is elaborated and agreed for each flight,
resulting in a the trajectory that a user agrees to fly and the ANSP and airport agree to
facilitate.

Business Trajectory is a trajectory which aims to give its owner the most cost-
efficient routing.

Mission Trajectory is a trajectory which aims to give its owner the most mission
effective routing and usage of the airspace. It represents an airspace user’s intention with
respect to a given mission objective.

In principle, users must fly their trajectory close to their intent in the most efficient
way, minimising changes without a need to adhere to a fixed route structure in a
low/medium density area.

The trajectory-based approach confirms 3 important characteristics of trajectories:

- Expressing the needs: trajectories represent the mission intentions of military
airspace users. By safeguarding the integrity of the trajectories the concept ensures the
best outcome for all users. The trajectory is always associated with all data required to
describe the flight.

Trajectory ownership: under normal circumstances users have primary
responsibility over their operation. If ATM constraints have to be applied, the resolution
is left to the individual user in order to achieve the best mission outcome.

- 4D trajectories: mission trajectories will be described and executed with the
required precision in all 4 dimensions. They will be shared and updated from the sources
(aircraft systems, flight operational control systems, ANSP trajectory predictor, FPL
data for flights unable to comply with SESAR special trajectory management
requirements).

The main technical changes that are expected to occur in the military ground
systems for the Deployment Baseline are the following:

- Connection to PENS (Pan-European Network Service)

- Use of FMTP (Flight Message Transfer Protocol)

- Use of AHMS (Aeronautical Message Handling System)

- Use of Voice over IP (VoIP)

- Migration to the EAD (European AIS Database)

- More automated ASM systems

Supervisor — O.E. Luppo, candidate of science, associated professor
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UAYV FLIGHT DATA DECODING, PROCESSING
AND VISUALIZATION TOOL

UAYV flight parameters are continuously managing by ground control stations (GCS)
[1]. There is a wide range of GCS, but all of them have some disadvantages: BMP3X
UAYV Ground Control Stations; Q ground control GCS; Draganfly Handheld Ground
Control Station; AAI Ground Control Stations; dxAutopilot Ground Control Station;
Paparazzi GCS; Gluon Control Station; OpenPilot GCS [2].

Therefore it was necessary to develop a new tool that can eliminate this some of
these drawbacks.

So, the developed UAV flight data decoding, processing and visualization tool gives
the possibility: to process data of more than 1 protocol type; to combine graphs of
different parameters; to construct 3-D trajectory; alternative use of Google Earth on-line
map, or predefined off-line map; open-source code; easy of use.

Decoding data was structured in accordance of the following flight parameters
groups: Positioning; Orientation and Management; Flight mode and data exchange;
Navigation Parameters; Power and Temperature.

The interface of the tool is represented on the Fig.1.
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Fig.1. Flight data decoding, processing and visualization tool user interface

During the development of the tool user interface it was focused on the possibility of
combining arbitrary graphs of different parameters. For this purpose, the window of
parameters to be displayed and the label over time is assigned.
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AIR TRAFFIC CONTROLLERS AND FLIGHT CREW ACTIONS DURING
EMERGENCY DESCENT

If we are talking about emergency descent we have to understand that there are no
some specific rules to be followed universally, because of inability to predict the
behavior of aircraft. So, in any emergency situation should show their best judgment
and expertise when dealing with emergency descent situations. But still existing a
generic EUROCONTROL checklists and ICAO recommendations for ATCs. In their
turn crews should follow company approved emergency procedures and manufacturer's
guidance regarding the conduct of the flight and management of aircraft systems in the
event of emergency descent.

This thesis considers some aspects and recommendations for ATCs and crews
which are applicable to all aircraft and situations connected with emergency descent.

Official guidances for pilots and ICAO documents (ICAO Doc 7030) say that in
case of emergency descent pilots have to:

- initiate a turn away from the assigned route or track before performing the
emergency descent;

- wear oxygem masks at the first indications of pressurizing problems;

- coordinate its further intentions with the appropriate ATC unit;

- inform the appropriate air traffic control unit as soon as possible of the emergency
descent;

- set 7700 emergency squawk.

But last two actions may be performed with delay because crew firstly try to make
aircraft stable and setting of emergency squawk, for example, is almost the final item.
So, main advice for ATCs is constant monitoring the course and altitude of traffic in
their sector. Being constantly aware of any ongoing deviations should provide precious
time for vectoring of nearby traffic.

Radio communication is another big problem exept descent without warning.
Radio communication becomes very poor or even impossible at all, because of using of
oxygen masks at the first indications of decompression and hypoxia. ATCs should listen
very attentively, do not ask again and give short and clear answers to prevent this
problems.

Last but not least recommendation is connected with separation between aircraft in
distress and other aircrafts in regions with high intensity of flights. ATCs should deal
with all aircrafts in stress region. Because if it impossible to maintain the continuous
radio communication with distress aircraft, ATC have to give appropriate instructions
to other aircrafts, which are in close proximity to danger situation.

Hope that created thesis will help ATCs and crew members to gain knowledge about
emergency landing procedures and will help students to deal with this problem.
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PROVISION OF CONTINUOUS DESCENT OPERATIONS AT UKRAINIAN
AERODROMES

The use of Continuous Descent Approaches (CDAs) has been discussed numerous
times in recent years and has even seen limited demonstrations and implementations in
the US and Europe. Even though almost all CDA discussion thus far has been focused
on the benefits associated with reduction in noise and emissions, there are huge potential
savings for airlines if CDAs were to be implemented. Future developments are expected
to allow different means of realizing the performance potential of CDO (continuous
descent operations) without compromising the optimal airport arrival rate (AAR). The
core CDO concept at the heart of this manual will also apply to increasingly
sophisticated methods of facilitating CDO.

CDO are enabled by airspace design, procedure design and facilitation by ATC, in
which an arriving aircraft descends continuously, to the greatest possible extent, by
employing minimum engine thrust, ideally in a low drag configuration, prior to the final
approach fix/final approach point (FAF/FAP). An optimum CDO starts from the top-of-
descent (TOD) and uses descent profiles that reduce controller-pilot communications
and segments of level flight. Furthermore it provides for a reduction in noise, fuel burn
and emissions, while increasing the predictability of flight path to both controllers and
pilots as well as flight stability.The optimum CDO is flown as a continuously
descending flight path with a minimum of level flight segments and engine thrust/engine
thrust changes and, as far as possible, in a low drag configuration. Before interception of
the final approach segment, aircraft speed and configuration changes have to take place,
including the extension of slats, flaps and landing gear. This configuration process
should be managed with care in order to minimise the risk of unnecessary thrust settings,
and should conform to the standard procedures for configuring the aircraft for landing as
detailed in the aircraft operating manual. If available, and whenever possible, the
vertical path as calculated by the FMS should be used.The instrument flight procedure
may have been designed to facilitate CDO all the way to the FAF/FAP, from a merge
point to the FAF/FAP or via one or more merge points to the downwind leg for
vectoring to the IAF or the IF/FAF/FAP. The actual procedure to be flown should be
clearly indicated on the appropriate chart. The availability of the full CDO may depend
upon prevailing traffic density levels and on controller workload.

So, airspace of Ukraine is quite comfortable for establishment of CDOs. And I
propose to investigate and calculate such trajectories, for example, for Donets’k
aerodrome. It is one of the biggest airports in our country and it would be useful and
reasonable to provide continuous descent. It may be taken one of the routes, like
NALEM - Krasnyi Luch — DELOL — Donets’k, - and using necessary formulas it is
easy to calculate top and bottom limits in height where descent should be started.
Thereafter this procedure may be done for other routes and even other airports that will
be a very great step to the future development of our airspace structure.
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ANALYSIS OF DME/DME POSITIONING CAPABILITIES FOR
BORISPIL AIRSPACE REGION

In recent time the global navigation satellite systems (GNSS) has grown rapidly, but
in case of on board equipment failure or in case of unavailability of GNSS support (for
example: result of some errors), flight management system (FMS) has to use other
alternative methods for positioning. FMS has got diferent positioning alghoritms with is
grounted on current navigation aids infrastructure [1]. One of them uses distance
measurement equipment (DME) for this purpose. DME positioning technics are the
most accurate in this situation and avalible on the bigger part of Ukrainian airspace. In
this case, it is possible to regard DME like an alternate source of positioning,
navigation and timing during the absence of GNSS service. That’s why, DME actively
supported by airlines regional carriers and high-end business operators who are
equipped with advanced DME avionics.

The main task of distance measuring equipment is to provide pilots with distance
information between the aircraft and the ground station and is used in all phases of
flight. It's effective tool for strengthening pilot navigation and increasing situation
understanding. This technology gives the able pilots to determine exact locations while
en route as well as identify descent points on an instrument approach.

Distance measurement equipment has a big amount of advantages which gives a
expanded spectrum of usage. DME is extremely accurate: it provides continuous and
accurate indication of the slant range distance. A high aircraft handling capability: the
transponder equipment should be capable of handling 100 to 200 aircrafts. It is possible
to refer the large coverage to the main features of DME, because DME facility provides
coverage up to 200 NM. Also DME facility has large scale integrated circuit technology,
reliability, performance.

DME/DME is the one of the four navigation positioning technics of FMS.
Nowadays a lot of aircraft have being equipped with FMS which provides RNAV 5,
RNAV 2, RNAV 1, RNAV 1 or RNP 1 capabilities by DME/DME technics [2].
DME/DME positioning support extemly valuable in terminal airspace befor aproch
because it is the most overloaded part of airspace and deviation from flight planed
trajectory will result on reduce of flight safety.
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INFLUENCE OF SPACE DEBRIS

The use and exploration of space is vital for civil, national security, commercial
interests. So we have to find a way to reduce debris values. But what is space debris?

Space debris, also known as orbital debris, space junk, and space waste, is the
collection of defunct objects in orbit around Earth. This includes everything from spent
rocket stages, old satellites, fragments from disintegration, erosion, and collisions. Since
orbits overlap with new spacecraft, debris may collide with operational spacecraft.

Spacecraft in a debris field are subject to constant wear as a result of impacts with
small debris. The impacts of low mass directly impact on the lifetime of a space mission,
if the spacecraft is powered by solar panels. These panels are difficult to protect because
their front face has to be directly exposed to the sun. As a result, they are often
punctured by debris. Impacts with larger debris normally destroy the spacecraft. But
space debris is a threat not only to unmanned spacecraft. The problem of evading space
debris is crucial for manned spacecraft to, as this is currently the only possible way to
prevent collision with debris and possible destruction of spacecraft. Although most
debris will burn up in the atmosphere, larger objects can reach the ground intact and
present a risk.

With today's annual launch rates of 60 to 70 new satellites per year, and with future
break-ups continuing to occur at average historic rates of four to five per year, the
number of debris objects in space will steadily increase.

As a consequence of the rising debris object count, the probability for catastrophic
collisions will also grow in a progressive manner; doubling the number of objects will
increase the collision risk approximately four times. As the debris population grows,
more collisions will occur. Ultimately, collision fragments will collide with collision
fragments, until the entire population is reduced to sub-critical sizes. This self-sustained
process, which is particularly critical for the LEO region, is known as the 'Kessler
syndrome'. It is a scenario that must be avoided by the timely application of space debris
mitigation and remediation measures on an international scale.

An active removal of the most massive pieces of debris will be required to prevent
the risks to spacecraft, crewed or not, becoming unacceptable in the foreseeable future,
even without any further additions to the current inventory of dead spacecraft in LEO.
However removal cost, together with legal questions surrounding the ownership rights
and legal authority to remove even defunct satellites have stymied decisive national or
international action to date, and as yet no firm plans exist for action to address the
problem. Current space law retains ownership of all satellites with their original
operators, even debris or spacecraft which are defunct or threaten currently active
missions.
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INTERPRETATION OF CONDITIONAL WORKLOAD OF AIR TRAFFIC
CONTROLLER IN GRAPH MODEL

Nowadays aviation transport is considered as the safest way of transportation and
the most popular in the world. So, the main purpose of Air Traffic Control Service is to
prevent collisions: between aircraft, and on the manoeuvring area between aircraft and
obstructions; and to expedite and maintain an orderly flow of air traffic [1, p.21].

As the air traffic is continuously growth and present method of determination of
conditional workload considers only intensity of flight, but not Air Traffic Controllers
(ATCOs) workload itself. That is why obtained method of calculation of conditional
workload of ATCOs takes into account complication of technological procedures.

Total charges of ATCOs for the certain time interval 7 [2, p. 45]:

F:ZIa)iﬂiT

A - intensity of an entering flow;

T - time interval;

® - weight coefficient which is taking into account the charge of a controller’s work
for aircraft service, depending on character of carrying out procedure.

According to survey with the help of method of expert estimation were obtained
weight coefficients, depending on character of carrying out procedure (Fig. 1).
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Fig.1. Weight coefficients, depending on character of carrying out procedure

Obtained weight coefficients, using the formula below help to achieve the total
charges of ATCOs for the certain time interval.
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JOCIIIKEHHSA TEXHIYHAX MOKJIUBOCTEM MOITYKOBOI'O
MMPUJIAAY ST 031 «IIIPAHBbSI» ITPU CTBOPEHHI KC3I

OO0’€eKTOM JOCIIDKEHHS TaHoi poOOTH € yHiBepcalbHUH NomykoBuil mpuctpid ST
031 «Ilipanes». MeToro poOOTH € MOCTIIPKEHHS TEXHIYHHX MOXIIHBOCTEH TaHOTO
HpHiIaay Ta JOLIIBHOCTI BUKOpUCTaHHs npy cTBopenHi KC3I.

Po3BuToKk HOBHX iHGOpPMamiHHMX TEXHOJOIIH CYNPOBOKYIOTBCS  TaKHMH
HEeraTHBHUMHU SIBHIIAMH, SK IPOMHCIIOBE ILUIUTYHCTBO, KOMIT'IOTEPHI 3JIOYMHH 1
HECaHKI[IOHOBAaHHIA TOCTYII IO CEKPETHOI Ta KOH(DiAeHIiitHOT iHpopMariii. ToMy 3aXxucT
iH(opMaril noBuHeH 3abe3neuyBaTy 3armodiranHs BrpaTth iH(opmamii B Oyab-skomy il
Buriagi. Oprauizamis 3axoAiB 3aXUCTy iH(oOpMAaIll MOBHHHA IPOBOAMUTHCS Yy MOBHIH
BIAMOBIAHOCTI 3 JaitourMu 3akoHamu ta HJ[ T3I.

IIpn cTBOpeHHI KOMIUIEKCHOI CHCTEMM 3axuCTy iH(popMmamii Tpeba BHABUTH Ta
MIpOaHai3yBaTH BCi MOXJIMBI KaHanmu BUTOKY iH(popmamii. Tomy B poboti Oyio
IIPOBEACHO EKCIIEPUMEHTAIPHHI aHami3 TeXHIYHHX MOJMJIMBOCTEH IIOIIYKOBOTO
MIPUCTPOIO, a CaMe:

1.AHani3 KaHaJiB BUTOKY iH(opMallii B palioyacTOTHOMY Jiana3oHi.

L1i kaHAIM CTBOPIOIOTHCS K HABMHCHO 32 PaXyHOK BHUKOPHUCTAaHHS 3JOBMHCHUKAMH
CremialbHUX TEXHIYHUX 3ac00iB 3HIMaHHS iH(pOpMAaILii, TaK i BUHAKAIOTh 332 PaxyHOK
MOOIYHUX eNEKTPOMATHITHAX BUIIPOMIHIOBaHb TEXHIYHHUX 3ac00iB 00poOKH iH(popMAaLii.

2.AHaii3 KaHaJiB BUTOKY iH(opMalii 10 MPOBIAHMX JNiHIAX 3B SA3KY.

TakuMu KaHaJaMu € JIiHIT eNeKTPOMEPEekKi, a TAKOK aOOHEHTCHKI TenedoHH JiHil.
AHaI3yI0TbCS METOZIOM CKaHyBaHHA y Oiana3oHi Bix 0 mol15MIm.

3.AHani3 kaHaniB BUTOKY iHdopMmalii B iHppauyepBOHOMY Iiana3oHi.

Crneuudika iHppayepBoHHX 3aKIafOK mependadae HEoOXiAHICTh 3abe3medeHHs
mpsMOT  BHOMMOCTI MDK [epefaBadeM 3aKiaakd 1 mOpuiiMadeM iH(padepBOHUX
BUMPOMiHIOBaHb. O3HAaKOIO HAsIBHOCTI iH(PAYepBOHOTO BHUIIPOMIHIOBAHHS € IOsBa
Bi3yaJIbHOI Ta 3BYKOBOI iHIMKALIiT B peIKHUMI.

4.AnaniB KaHaIiB BUTOKY iH(pOpMaii 10 HU3bKOYACTOTHUX MArHiTHUM ITOJISIM.

Jnst momryky OpHXOBaHOI MPOBOAKK HEOOXiJHO MOCTIIOBHO OOIMTH BCi CTiHH
MPUMILICHHS Ta 3aiKkCyBaTH 00JIaCTh 3POCTAHHS PiBHS MOJISL.

5.AHani3 akyCTUYHUX Ta BiOPOAKyCTHYHHUX KaHaJiB BUTOKY iH(popMallii.

CnoyaTKky Ha SKICHOMY piBHI OIIHIOIOTBCS aKyCTH4YHI Ta BiOpoakyCTHYHI
BJIACTUBOCTI 00CTE)KYBaHUX MOBEPXOHb, a TIOTIM, IEPEXOJIOM B PEXKHUM «SAY, KiJIbKICHO
OLIHIOIOTBCS ~ aMIUNTy¥ 4YacTOTHHMX CKIAJOBHX TecToBOro curHamy. OriHka
MIPOBOJUTHCS SIKICHO Ha CIyX 1 KUIBKICHO 3a JIOIIOMOTOIO CIIEKTPOrpaMH  Ta
BU3HAYAETHCS JANBHICTh NEPEXOIUIEHHS MOBHOIO CHUTHANY 3 JAaHOTO IPUMILIEHHS i
OLIHKa 3HWKCHHS PpIBHS 3BYKOBOTO CHTHAIy 32 paxyHOK BJIACTHBOCTEH
OTOPO/PKYBIBHNX MOBepXOHb. OTXKe, Ha OCHOBI aHANII3y TEXHIYHUX MOXKINBOCTEH
norrykoBoro npuctporo ST 031 «Ilipaubst» Oyio 3po6iaeHO HACTYIHUH BHCHOBOK, IO
JaHUH{ TIPUCTPIH [MOIIJIBHO BHKOPHCTOBYBaTH IpPH MHOOYIOBI KOMIUIEKCHHUX CHCTEM
3axucry iHdopmariii.
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AHAJII3 METOJIB OIHKH PO3BIPJIMBOCTI MOBH

MogHni curHaI OKpiM aKyCTHYHUX O3HAK (Ty4YHICTh, TeMOp, BUCOTA TOIO) MIiCTHTb
i cMucioBy iHdopmariiro. [yt OIiHKK NMPaBUIBHOCTI Iepeadi CMUCIOBOI iH(popMarii,
sIKa MICTUTBCS B MOBI, pO3pOOJIEHO psiJi METOIB OLIHKH PO30ipINBOCTI MOBH.

BianoBizgHO 10 MXXHAPOJHUX CTAHIAPTIB, il PO30ipIMBICTIO PO3YMIETHCS CTEIiHb,
y sKiii MoBa MOke OyTH 3pO3yMiJOI0 ciiyxauaMm, TOOTO B sIKiii ciyXadi MOXYTb
ineHTudikyBatu ¢pasu, cnosa, ckianu Ta GoHeMu. BilNnoBiIHO BUKOPUCTOBYIOTh pi3Hi
BUOM po30ipnmBOCTI: (OHETHYHY, CKJIAagOBY, CIIOBeCHY, ¢pazoBy. Pi3Hi BuIn
Ppo30ipauBOCTi, TOB’A3aHi M’k CO000, MOXKYTh OYTH NIEpeBEICHI OJJHA B OZHY.

BumiproBanus po30ipiMBOCTI  METOIOM apTHKYJSMII BHKOHYETHCS OpHTamoro
olepaTopiB ILIAXOM Iepefadi Ta NPHUHOMY BHIPOOOBYBAaHHM TPaKTOM  cepii
ApTUKYJSIIIHHUX TaONHIh, CKJIAJACHHX 13 EJIIEMEHTIB MOBH (CKIafiB, CIiB, ¢pa3s).
OTpuMaHi B pe3ysbTaTi TaKUX BUMIpIOBaHb 3HAYCHHS PO30ipJIMBOCTI SBISAIOTH COOOIO
OLIIHKY SIKOCTi BUIPOOOBYBAHOT0 TpakTy. OueBUIHO, 1110 3HAYHUH BIUIUB HA PE3yJIbTaTH
BHUMIpIOBaHb HANAIOTh cy0’ekTuBHI (pakropu. Tomy mpen’sBASIOTbCSA Cepilo3HI BUMOTH
JI0 TIPOLIEAYP KOMIUIEKTYBAaHHS Ta TPEHyBaHHS OpHMraj OIepaTopiB, METOAMK 3allUCy
ApTUKYJLIIIHHAX TaOJHIb Ta 00pOOIIEHHS Pe3yJIbTaTiB BUMIPIOBAaHb PO30ipIMUBOCTI.

OcraHHIM 9acoM BeluKa yBara Oyjia IpHIiUICHAa CTBOPEHHIO 00’€KTUBHUX METOJIB
OLiHKH po30ipmuBocTi: QopmanTHUX (Al — iHmexc aprukymsmii, SII — iHmexc
pO36ipaMBOCTI MOBH) Ta MOAYNALIHHUX. [CHYIOTH Momudikallii 1 cUCTeM mepenadi
MOBH, CHCTEM MiJICHIEHHs 3BYKy Tolo. IlepeBarn 00’€KTHMBHHX METOMIB MOJATAE B
TOMY, II[0 HE Ma€ MoTpedu B OpUrafi JUKTOPIB, 3HAYHO 3MEHILIYETHCS Yac BUMIiPIOBaHb,
He Mae mnoTpebM B apTUKYJLSIHiHHMX Tabmuusax. Jns peamizamii OUX METOAIB
30UIBLIYIOTBCS BUMOTH [JO TEXHIUYHOI OCBIYEHOCTI NEpCOHANy, SKUH BHKOHYE
BHUMIipIOBaHHSL.

Cnucok BHUKOPHUCTAHHUX J7Kepet

1. Tlokposckuit H.b. Pacuer u usmepenue pasbopurBoct peun. — M.: Cesaspuszat, 1962. —
390 c.

2. bexoB IO.C. Teopus pa30OpUHBOCTH pe4d U IHOBHIIICHHE S(H(PEKTUBHOCTU
paauotenedonHoii cBsizu. — M.-J1.: [ocanepromsaar, 1959. — 350 c.

Hayrosuil kepisnux — O.1. Jlagnem siny, 0-p mexu. Hayk, npoghecop
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METOAU BUMIPIOBAHb INTOBIYHUX EJIEKTPOMATI'HITHUX
BUITPOMIHIOBAHb

OmHHMM 3 MOXJIMBHX KaHAJIB BUTOKY iH(pOpMamii B CyJacHHX TeJIeKOMYHIKamiifHuX
CHCTEMax € eJEeKTPOMAarHiTHEe BHIIPOMIHIOBaHHS OJIOKIB komm'torepa. Ilpuiimaroum i
JICKOYIOUH IIi BUITPOMIHIOBAHHS, MOKHAa OTPUMATH BiJOMOCTI PO BCo iH(opMairito,
1110 06pOOIISIETHCS B KOMIT'IOTEPI.

Jnst mpoBeieHHsT KOMIUIEKCHOI OLIiHKM 3aXHIIEHOCTI TEXHIYHHX 3aco0iB 0OpOOKH
iHopmarrii, HeoOXiqHI BHMIpPIOBaHHS B IIMPOKOMY [iama3oHi YacTOT i Ha PI3HHX
Bigcranax. Omxke, poOoTa TMEPCOHANBHOIO  KOMI'IOTEpPAa  CYHPOBOKYETHCS
BHIIPOMIHIOBAaHHAM €JICKTPOMArHITHUX XBWJIb y MIAPOKOMY Jdiama3oHi YacTOT Bif
OJVHHIG KiJOTepI] 0 OJMHUNG rirarepr . Lli eleKTpoMarHiTHI BHIPOMIHIOBaHHS
NpuitHATO Ha3uBaTh NoOivyHMMH . [Ipm 1bOMYy KOXEH 3 NPHUCTPOIB BHIIPOMIHIOE CBilf,
CBOIMCTBEHHHMH TiJIbKU HOMY , CHEKTp YacTOT €JISKTPOMArHITHUX KOJHBAHB , SIKUH MOXe
3MIHIOBATHCS B 3aJICKHOCTI Bil KOHKPETHUX JaHHUX , OOPOOTIOBAHUX MPHUCTPOEM, TOOTO
BiJI CHTHAJIIB, 1110 TIOJIAIOTCS Ha 11eil mpucTpiit a0o popMyBaHHSIM IX .

CyyacHHi piBeHb PO3BUTKY HAyKH 1 TEXHIKH J03BOJISIE BUKOPHUCTOBYBATH MOOiIYHA
€JIEeKTPOMArHiTHE BHIPOMIHIOBAaHHA KOMITIOTEpiB UIA 3HATTA  iHpopMmamii
00poOaroBaHOi Ha LUX MPUCTPOSX , a 3HAYHTh , BHHUKAE TOCTpa HEOOXIMHICTH y
CTBOpPEHHI IPUCTPOiB 3axHcTy Iiiel iHGopmamii. [HIIMM BaXIMBUM IHTaHHSIM €
eJIeKTpoMarHiTHa cyMicHicTh IIK 3 iHmMME IPUCTPOSMU , KPUTUYHHMH 0 CIEKTPY
BUIPOMIHIOBAHHS IPHUJIAJIIB, 110 MPAIOIOTh B Oe3mocepeiHii OJIM3bKOCTI Bijl HUX.

BiamoBifHO 3 MM BUHHMKA€E HEOOXIMTHICTh Y CTBOPEHHI MPUCTPOIO , KU MaB 3MOTY
JIO3BOJIMTH MPOBECTH OLIHKY PiBHSI BUIIPOMIHIOBAHHS OKPEMHX BY3JiB MEPCOHAIBLHOTO
KOMIT'IOTepa , BHUSBUTH HPOCTOPOBO - YacTOTHY KapTHHY L(bOTO BHIIPOMIHIOBAHHS .
Mertoro gaHoi poOOTH € po3poOKa Ta AOCIHIIKEHHS aNTOPUTMY BHSBIEHHS MOOIYHOTO
€JIEKTPOMATrHITHOTO BHITPOMIHIOBaHHS KOMITIOTEPIiB 3 BHKOPUCTAHHAM KOPEINSIIHHOL
006poOKH.

Cnmcox BHKOPHCTAHUX JZKepeI

1. F'opobGery H.H. OcoGeHHOCTM BOJHOBBIX TIPOLECCOB B OJIMDKHEH 30HE aTYUKOB
aNeKTpudeckoro u MarautHoro nos // Tpyast 111 Pecy6nmukanckoit koud. “MeTtoxasl n cpencrsa
M3MEpEeHUsI B O0JIACTH 3JICKTPOMAarHUTHOW coBMecTHMocTH’. — Bunuuia (Ykpawna). —1991. —
C.95-100.

2. T'opobeny H.H., T'opober; }O0.H., Llexmuctpo P.M. XapakTepHCTUKH 3IEKTPOMArHHTHBIX
monedi B OmmkHEH 30HE KOPOTKHX IIPOBOJOYHBIX aHTeHH // BecTHHk XapbKOBCKOTo
HaLMOHAIBHOIO YHUBepcuTeTa. Pagnodusnka u anexrponuka. —2000. — Ne.467. — C.62-66.

3. Topobenr H.H., Llexmuctpo P.M. DddexTsl OmmkHEH 30HBI Pe30HAHCHBIX MPOBOJIOYHBIX
aHTeHH // BecTHHK XapbKOBCKOrO HallMOHAJILHOTO YHUBEpCHTETa. Pagnodu3nka u aJeKTpoHHKa. —
2001. —No.513. - C.112-118.

Hayxosuii kepisnux — I @. Konaxosuu, 0-p mexu. Hayk, npoghecop
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OLIEHKA OTHOCHUTEJIbHOM IMMOI'PEIITHOCTH KBAHTOBAHUS ITPU
AHAJIOT O-IU®POBOM ITPEOBPA3OBAHNU CUT'HAJIA

Ilpu anamoro-muppoBoM mpPeoOPa30BAHUN CHUTHAIOB BBIMOJHSIOTCS OIEpPAIUN
BPEMEHHON  JMCKpETH3allMd M KBAaHTOBAaHUS II0 YPOBHIO. B OombIIMHCTBE CcXeM
aHanoro-nudposoro npeodbpazosanus (ALII) ucrmons3yeTcst paBHOMEpHas pPacCTaHOBKA
MOPOToB KBaHTOBaHUs. PaspsaHocTh nuppoBoro curHana Ha Beixoae ALl oxHo3HAYHO
ompenensieT YpoBeHb IIyMa KBAaHTOBAHUS MpPU 3aJaHHOM AMHAMHYECKOM IHana3oHe
CHUTHaja.

MourHocTh NrymMa KBaHTOBAaHHSI OLICHUBAIOT OOBIYHO B MPEIIIOJIOKEHUN Masoro (1o
CpPaBHEHHIO C THHAMUYECKUM JHANa30HOM CUTHAJIa) 3HAUECHHS WHTEpBaja KBAHTOBAHHMSI.
HpPI 9TOM CMPABE/UTHBO MPE/TONIOKECHHE O TOM , UTO PACTIPE/IEICHHE PASHOCTH Y; = X; —
X'; (X; _ 3HAUCHHE OTCUETA AHATOTOBOTO CHTHANA; X j - 3HAYCHHE 3TOrO OTCUETA TOCIE
MPOIEAYPbl KBAaHTOBAHMs) MOAUMHICTCS PAaBHOMEPHOMY 3aKoHy. J[ns 3THX ycrnoBuit
MOKa3aHO, YTO MOIIHOCTb IIyMa KBAHTOBAHHS MOXET OBITh PACCUUTAHA B COOTBETCTBUH
¢ BblpaxkeHueM D = AY12, Toe A - HMHTEpBall KBAaHTOBaHMA IIPH DPaBHOMEPHOM
paccTaHOBKE MOPOTOB KBAHTOBAHHMS, HEM3MEHHBIH BO BCEM ITUHAMHUYCCKOM JHANa3oHE
curHaiga. MoOIIHOCTh IlyMa KBaHTOBaHUS IPU 3TOM NPAKTUYECKH HE 3aBHUCHT OT BHIA
IUIOTHOCTH PAacHpe/ieNeHus CUTHAIA.

B psane cinyuaeB mpezcTaBiseT MHTEpeC HE caMo 3HaueHWe D wim ¢ = V@, a
XapaKTePUCTHUKH OTHOCHTEIBHONW TMOTPEIIHOCTH G ; =Aj/X;. XapaKTepHCTHKH
paccMaTpuBaeMol CIly4aiiHOW BEJNMYMHBI G ; OYyOyT SBHO 3aBHCETh OT HMCXOIHOTO
pactipeneneHus mpeoOpa3yeMoro curHaiga. B cBS3M €O CIOXHOCTBIO HAXOXKICHUS
AHATUTHIECKAMH METOJaMHU 3TOH 3aBHCUMOCTH HCIIOJNBE30BAH METOJ CTATHCTHYECKOTO
MOJETUPOBAHMS JJIsl TIOJIYYEeHHUsI OLEHKU cpeiHel oTHOCUTeNnbHOU norpemnoctu AL
IIpuBomsATCS pe3ynbTaThl aHAINW3a 3aBUCHUMOCTH OTHOCHUTEIIBHON IMOTPEIIHOCTH
npeoOpa3oBaHMsl OT XapaKTEPUCTHUK MPpeodpa3yeMoro CUrHania.

Hayunwiii pyxosooumens — A. 1. /lagnemuvany, 0-p mexu. nayk, npogheccop
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®OPMAHTHBI METO/, [IOJIABJIEHUSI PEUEBOI'O CUTHAJIA

YacTOTHBIA creKTp, 0Opa30BaHHBIX TOJIOCOBOH ILENBIO 3BYKOB PEUYM COIEPKHUT
0O0IIBIIIOE YHCIIO0 TAPMOHUIECKHX COCTABIISIONINX, AMILUIUTY 1Bl KOTOPBIX YMEHBIIAIOTCS C
POCTOM YacTOTHL. BBICOTa OCHOBHOTO TOHA (TIEpBOI TAapMOHUKH) 3TOTO Psi/ia XapakTe-
pu3yet coboit THH roxoca roBopsmiero. [lajgee BO3myIIHAS CTPYs BCTpPEYaeT Ha CBOEM
MyTH CHCTEMY PE30HATOpPOB, KOTOPHIE 00Pa3ylOTCSl BO3AYIIHBIMH OOBEMAaMH HOJIOCTH
PTa U HOCOTJIOTKH ¥ BHJOM3MEHSIOTCS B IIPOLECCE IMPOM3HECEHHS Pa3iIMYHBIX 3BYKOB
MIOJIOKEHNEM s13bIKa M 3yOoB. Ilpoxoms depe3 3Ty CHCTEMY pE30HATOPOB, OJHU
TapMOHHUYECKHE COCTABIIOIINE IMONydYaloT YCHIEHHe, a Jpyrue, HaobOpoT,
HOJABIISIIOTCS. DTH YCUIICHHBIE 00JIaCTH YaCTOT Ha3bIBAIOTCSl (POPMAHTHBIMH 00JIACTSIMU
Wi 1pocto popmaHTaMu. [lockoibKy (OpPMaHTBHl 3HAYMTENBHO MOIIHEE IPYTHX
COCTABJISIONIMX, OHHU-TO TJIABHBIM 00pa3oM M BO3JEHCTBYIOT Ha YXO CIIYIIAIOIIETO,
(bopMupyst 3ByYaHHE TOTO WIIM HHOTO 3BYKA.

Taxum o6pa3om, pedyeBoil CUTHaI, KaKk Mpolecc, pa3sBUBAIOLINICS BO BPEMEHHU U 110

4acToTe, MOXKHO paccMaTpHBaTh KaK B3aHMHOE HAJOXKEHHE APYTr Ha Jpyra €ero
rapMOHUYECKOW 1 (POPMAHTHOU CTPYKTYPBL.
YacToThl 3BYKOBBIX KOJEOaHUI, KOTOpPBIE yIaBIMBAET YEIOBEUECKOE YXO, HAXOIITCS B
obmacti wactor mpubmmsuTensHo or 20 mo 20 000 I'm. dopmaHTBHI 3BYKOB pedH
pacmonoxeHsl B 001acTd 4acToT mpuOmmsutenbHo oT 150 no 8600 I'm. Ilocnemumit
TIpe/ieNl MPEBBIMIAIOT JINIIb COCTABIAIOMUE (POPMAHTHOH TONOCH 3Byka @, KOTOpEIE
MOTyYT Jexath B obmact 10 12000 'ty . OmHako mogaBmsomas 9acTb GOpPMaHT 3BYKOB
peun nexut B npegenax oT 300 mo 3400 I'u, yTo M HO3BOJAET CUUTATH 3Ty IOJIOCY
YacTOT BIIOJIHE TOCTATOYHOMH ISl 0OecriedeH s XOpoeH pa300punBOCTH PeUH.

OmauM ®3 C€Hoco0OB, KOTOPBIE MOXeT OBITh HCIONB30BAaH JUIS  3aIUTHI
KOH(MUICHIIMAIEHOI pedeBol MH(pOPMALNH, CYNTAETCs 3allyMIeHHe HH(POPMATHBHOTO
pedyeBoro curHaia.

C 3Toii 1IeNbI0 TPUMEHSIOTCS:

e  «Oenplid» IyM — IIyM C IOCTOSHHOHM CIIEKTPaJbHON INIOTHOCTBIO B PEUYEBOM
JIMaTia3o0He 4acToT;

®  «PO3OBBHIi» IIyM — IIyM CO CIIaJIOM CIIEKTPaJIbHOHN INIOTHOCTH Ha 3 1b Ha okTaBy
B CTOPOHY BBICOKHX YacTOT;

®  (KOPHYHEBBII» IIyM CO crmagoM 6 Ob CIEKTpanbHOW IUIOTHOCTH HAa OKTaBy B
CTOPOHY BBICOKHX JacCTOT;

e  IymoBas pedenomoOHas MoMexa — IIyM C OTHOAIOIIel aMIUIUTYAHOTO CIEKTpa,
MoJ00HOM peyeBOMy CUTHAIY.

CoBpeMeHHBIE YCTPOWCTBA 3aIyMJICHHSI PEYEBOTO CHTHANA 3allyMILTIOT BECh
pedeBoi CHTHalI, OJHAKO, IO HAIMIeMy MHEHHUIO, ropasfo 3GQeKTHBHEE BBIACIATH
(hOopMaHTHI, KOTOpBIE TPHCYTCTBYIOT B JaHHOM CHTHAJIE M 3aIIyMIISITh KOHKPETHO HX.
OT0 TMO3BOJNUT 3HAYUTENHHO CY3HUTh IIOJIOCY YaCTOT, KOTOpBIE 3alTyMIIIOTCS, YTO, B
CBOIO OYepenb, CHU3WT JHepromorpedieHue ycTpoiicTBa 0e3 moTrepu pa3doopuMBOCTH
peun.

Hayunwiii pykosooumens — I.D. Konaxosuu, 0-p mexu. Hayk, npogheccop
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BUKOPUCTAHHSA BUIIAIKOBOI TEHEPAIIIl YACEJ JJ151 YIIPABJIIHHSI
KPUNITOI'PA®IYHUMU KITIOYAMHU

LleHTpadbHUMHU TMOHATTAMHU cydacHOi kpunrorpadii # kpunrorpadidHux cHCTEM
(KC) € xpunTOXUBYUICTD, MiJT IKOKO PO3YMitOTh 3naTHICTh KC MpOTHCTOATH BCIM BHIAM
KOMIPOMEHTAII 1 CTIHKICTh, Wil SKOIO PpO3YMIIOTb 3IATHICTh KPUITOCHCTEMH
MIPOTUCTOSTH BCUISKAM aTakaM Ha Hef.

KpunroxxuByudictes BuzHadaeTbest 3maTHICTIO KC IpOTHCTOSATH 3agaHOMY IOTOKY
KOMITpOMEHTaNiil (KIMI0WiB 1 aldropuTMiB), 30epiraioud mpu NObOMY (YHKIIOHAIBHI
MOXJIMBOCTI cucTeMu 3axucty iHpopmaii (C3I), B skiit BukopucroByerses st KC.

OpnHa 3 ocHOBHEX yYMOB 100y moBu KC i3 3a1aHOF0 CTIHKICTIO - BUKOHAHHS BUMOT 10
KpHUITOrpadiyHAX BIACTHBOCTAX KIIOYIB OIHUM i3 SKUX € CTYNiHb HEBU3HAYEHOCTI
(eHTpormii) KJrOYa, JOCTaTHSA ISt 3a0e3MeYeHHsT HEOOXIMHOI CTIMKOCTI TpH
BHUKOPHCTAHHI aTaK METOJOM TOTAJIFHOTO BHIPOOYBAaHHS BCIX MOXJIMBUX KIIOYIB JUIS
3momy KC.

Y  xpunrorpadii B  Oimpmocti BUMAAKiB A (HOpPMYBaHHA  KIIOUiB
BHKOPHUCTOBYIOTBCS TeHePaTOpH BunankoBux nocmigoHoctei (I'BIT). [lnsa
JIETIeHTPaIi30BaHOTO KepyBaHHs KimodaMu 11 ['BII moBuHHI OyTH NPUHHATHO MPOCTHMHU
B TEXHIUHIM peamizamii, MaTH BHCOKY HaIifHICTh 1 HU3bKY coOiBapTicTs. [Ipu mpomy
BHUITAAKOBI mociuigoBHocTi Ha Buxoni I'BII moBuHHI 3a10BONBHATH BUCOKHM BHMOTaM
0 CKJIAJHOCTI Tepe0aueHHs iXHiX eJIEMEHTIB.

JDxepenom nepBuHHOI BumaakoBocti B I'BII, sik mpaBuio, € BHMAaAKOBHH MpOIIEC,
JMCKPETHE TNEPETBOPEHHS SKOTO A03BoJs€ BupoOnatH BII, BHKOpHCTOBYBaHI Uit
¢dbopmyBanHs Kimo4iB. HaifOinbpur mpuiHATHUMH, 3 MOTJSIY HemependadyBaHOCTI, €
HeJeTepMiHOBaHi (i3U4Hi MPoLEeCH.

Bingomo, 1o opepxanus BII i3 HEOOXiMHMMH CTATUCTUYHHMH BJIACTUBOCTSMH Bij
(hi3MYHUX OPUCTPOIB, BUKOPHCTOBYBAHUX SIK KIIIOUi, - CKJIaJHE iH)KEHEepHE i TeXHiuHe
3apaanns. lle 3aBmaHHs crae 1e OiNbIIe CKIAJHUM B IOEIHAHHI 3 KIIMATHYHHUMH,
YacOBUMH, BIOpalliiHUMM, €NEKTPUYHUMH Ta IHIIMMH YMOBAMH, XapaKTepHUMH JUIS
peanpHHX 3aco0iB reHepauil kitouiB. Came Uil TaKUX YMOB 1 HEOOXiTHO CTBOPIOBATH
HOBi HayKOBO-TEXHiYHi IPHHIMIHN IPOEKTYBaHHSI W mNoOynoBH 3aco0iB reHepauii,
30epiranHs, oOJiKy, pO3CHIAHHS M 3HUILECHHS KIIOYIB, IO JO3BOJSIOTH HMiITPUMYBATH
edexruBHIcTh podotu C3I B CydacHUX yMOBax.

Takum 4nHOM, 00'€KTOM JIOCII/UKEHHS B € TeHepalliss BUIIaJKOBUX IOCITiTOBHOCTEH
KpunTorpagiyHUX CHCTEM 3aXUCTy iHQopMmarii, a NpeIMeToM — MepeTBOPEHHS
BHUIIaJIKOBHX MOCJIIOBHOCTEH 3 METOFO MOJIMIICHHS 1X KpUNTOrpadhiuHoi SKOCTI.

Cuucok BHUKOPHCTAHUX JZKepeJI
1. Ilennon K. Pa6otsl mo Teopun uudopmanuu u kubepueruxe / Iox pexa. P.J1.J]o6pyumHa,
0O.b. JlynanoBa. — M.: U3n1—Bo uH. mut—psl, 1963. — 829 c.
2. Meccu JIx.JI. Beenenue B coBpemenHylo kpunronoruto//TUUOP, 1988. — T. 76. — C.24-42.

3. Santha M.,Vazirani U.V. Generating Quasi—random Sequences from Semi— random Soyrces
// Journal of computer and system sciences.-1986.- Ne 33.- C. 75-87
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OBPOBKA I IEPEJAYA IHOGOPMAIIIL B IEPCIEKTUBAX PO3BUTKY
BE3MIJIOTHUX JIITAJIBHUX AITAPATIB

Po3BuTok Oe3minoTHUX JiTanbHuX amapatiB (BJIA) — € myke HmepcreKTUBHUM Ha
CHOTOJIHIIIHIN JeHb, TOMY IO — II¢ HaWKpamuii 3acid po3BiAKM B aBiallii, B SKOMY
PO3BifKa BeAEThCs B peallbHOMY 4aci i 0e3 ekimaxy Ha OOpTy, a TakoX 3i HIBHAKOIO
nepenadero iHGopManii Ha MyHKTH yNPaBIiHHS [UIS HOJANBIIOrO MPUHHATTS PillleHb.
Po3risatoun mepcrneKTUBH PO3BUTKY OE3MUTOTHOI aBiamii, MOXKHAa BHIUTHTH KilbKa
OCHOBHHX HaIlpsIMIB.

Haii6inpmr BaXIMBUM HANpSIMKOM € CTBOPEHHS OE3MUIOTHHX PO3BiIyBalbHO-
yIapHHAX CHCTEM HOBOTO ITOKOJIIHHS, MPU3HAYEHHUX JUISl BUPIMICHHS 3a1a4i MPUIyIICHHS
cucremu IIIIO cynporuBHEKAa. OCOONMBICTE IHOTO HANPSIMKY IOJISITA€E B HAasBHOCTI
3HAYHO! KUTBKOCTI MAJOMOMITHUX pO3BinyBanbHUX bJIA, 3maTHHX ngekinbka Ji0
3HaXOJMTHCSI HA YepPryBaHHI B ITOBITpi 1 3/IHCHIOBATH BCEMOTOMHE CIIOCTEPEXKEHHS 1
perparcsmito. [Ipu mpomy KaHamuM 3B'SI3KY TOBHHHI MaTH BHCOKY IIPOIYCKHY
3ATHICTh, IIO JO3BOJIIE TEpeAaBaTH iH(OPMALiI0 Ha BHCOKIH IIBUIKOCTI, MO0
3a0e3neunTy nepeaady 3 po3BigyBanbHUX BJIA B meHTpH ympaBmiHHS iHpOpMAIio 3
BHCOKHM pO3pI3HEHHSAM 1 KepyBaTH CTPUIH00I0 BHCOKOTOYHHMH CaMOHABITHUMH
Ooenpumnacamu ypapaux BJIA.

llle oowH BaXTUBHH HANPSMOK - CTBOPEHHS IEepCIeKTHBHUX OoioBux BJIA.
[Ipioputeramu B peamizamii TaHOTO HAMpPSMKY €: CTBOPEHHS CHCTEMH HaIiHOTO
pO3Mi3HABaHHA LI B aBTOHOMHOMY PpEXHMi MOJNBOTY, pPO3pOOKa IEpPelKos
3aXMIIEHOT CHCTeMH 3B'SI3KY MDK TMUJIOTOBAHUMH 1 OE3MIIOTHUMH JIiTaTbHUMHA
amapaTaM#, CTBOpEHHsi OOpTOBOi cHcTeMH OOpoOkuM oTpuMaHnoi iHdopmarii 3
HACTYIHHUM BiI00pOM apyropsaHoi iHpopmarii.

3arajJbHUM JUTS BCIiX iCHYIOUMX HAmpsMKiB PO3BUTKY O€3MiNOTHOI aBiawii € morisij
Ha Tl 3acTOCYBaHHs, SK Ha (YHKIIOHYBaHHS AesAKOi iH(pOpPMAIiHHOI Mepexi, B sKiil
MaOTh Miclle TpolecH OTpUMaHHsA iHpopmanii, I 00pobku Ta mepenadi.
VYnockoHaneHHs: GOPTOBHX 3aco0iB 0OpoOKH iH(opMalii Ta CTBOPEHHS HEOOXiTHUX
3ac00iB 0OMiHy — Ile B3a€EMOIOB’sI3aHi aCIeKTH: YHMM IIOBHilIe Oyae oOpoOka
iHpopmarii Ha OopTy, TMM MeHII oOcsru ii IOBeleTbCS NepedaBaTH Ha ITyHKTH
ynpaBliHHA. €IMHA KOHLEMIsl CTBOPEHHs HEOOXiTHMX 3aco0iB 0OMiHy iHdopMmarieo
chopmyBasach BXKe TOCUTh CTiiiko. BBaskaeThcs, 110 B iHGopMariiiHiit cucteMi 60itoBoi
Oe3minoTHoi aBianii OyayTh NMPUCYTHI JBa HE3aJEeKHUX KOMIIOHEHTH: CHCTEMa, IIO
3B'a3ye rpymy OoloBux BJIA oxauH 3 ogHMM NiTaJbHUM amapaTtoM, 3 OOpPTY SKOTO
BEJIETHCS YNPABIIHHSA Li€I0 TPYTIONO, 1 CHcTeMa GaraToKaHaIbHOI JAbHBOTO 3B'SI3KY, 11O
MIPaIo€e 3 BUKOPHCTAHHAM BHCOTHUX a00 KOCMIYHHX PETPAaHCIATOPIB i 3B's3ye OOHOBI
BJIA 3 BigmaneHuMH prepenaMu iHpopMarii ab0 Ha3eMHUMHY ITyHKTaMH1 YIIPABITiHHS.

OnHaK HEBUPIIEHICTD WIJIOTO PsTy TEXHOJOTIYHIX MPo0JIeM, HMOBIpHO, TO3BOJIUTE
Ha [I0YaTKOBOMY €Talli BAKOPHCTOBYBATH iX TUIBKHM JUISl BEJIGHHS IOBITPSHOI PO3BiAKY i
HaHECEHHS YAapiB 110 CTAI[lOHapHUM 00'eKTaMm, B Iiepiry depry no cucremi I1I10.

Hayxosuii kepisnux — J{.1. baxmispos, acucmenm
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METOJUKA OLIHKHA MPOITYCKHOI 3JATHOCTI MEPEXI
ABIAIIIMHOI'O PAZIIO3B’SAA3KY

OO0’eKTOM  JOCTI/DKEHHS € MpOIyCKHAa 3MaTHICTh B Mepekax aBiamiifHOro
panio3s’s3ky. IlpenqMeToM MJOCTIPKEHb BHCTYNA€ METOAWKA OLIHKH IIPOITyCKHOI
371aTHOCTI.

3 pPO3BUTKOM CYYaCHHX TEXHOJOTiH 30iIbIIYEThCA 1 KIUIBKICTH BHUMOT JIO
Mepexi(poayKTUBHICTh, HaiHICT,0e3meuHicTh 1 T.4.). OpfHiel0 3 OCHOBHHUX
XapaKTepUCTHK MPOIYKTHBHOCTI Mepexi € mpomyckHa 3xatHicts C. Ilig mpomyckHOO
3IATHICTIO PO3YMIIOTH 00CAT JaHUX MEpelaHuX Mepekero ado ii YaCTHHOIO TepenaHuit
3a IEBHUH NMPOMIKOK Hacy.

Mertoto poboTH € MiHIMI3alis BUTPAT Ta JJOCSITHEHHS PO3MOMAITY MOTYXXHOCTEH IS
3a0e3nedeHHss BUCOKOI  IPONYCKHOI  3MaTHOCTI Yy  BCIX KaHalaX  Mepexi.
BukopucroBytoun ¢opMmysy NpomycKHOI 34aTHOCTI sl V- KaHaIBHOI Mepexi MHu
JIOCTIIAITH 3aJISKHICTh MPOMYCKHOT 3IaTHOCTI Bijl MOTYKHOCTI Ta PiBEHb 3MiHU 3aBal.
OCKiJIbKM BapTiCTh MEPEeXi 3pOCTae 3i 301IbIICHHSM MOTY)KHOCTI, @ PIBEHb MPOIYCKHOT
3MaTHOCTI OOMeXeHuit 3HM3y BuMoramu QoS, HeoOXigHO Oysi0 OTpHUMAaTH TaKHi
o3IO MOTYXHOCTEH, KUl O 3a0e3redyBaB HEOOXIMHUN pPiBEHb SKOCTI 3B’S3KY 3
ypaxyBaHHSM CKJIaJOBOi BapTOCTi 3B’s3Ky, IIO 3yMOBJIEHA BapTICTIO OJMHUII
MOTYXXHOCTI.  AHami3ylo4M Bupasw Ta oOMexeHHsA(iCHyloui B  aBiamiifHuUX
pazioMepexax), MH BH3HAUMIM ONTHMAlIbHHH PO3MOIII MOTYKHOCTEH y KaHamax
MOXKHa 3 HEOJHOpinHOI cucteMu V anreOpalyHUX pIiBHSHB, SKY OTPUMANH ITiCIS
MIPOBEACHHST HECKJIAJHHUX IepPeTBOPEHb (OPMYyJM sKa BH3HAYCHHS MOTY)XHOCTI
LIyMOBHX 3aBaJl IEBHOTO i3 KaHAJIB .

Hana Meroauka OLHKM MPOMYCKHOI 34aTHOCTI Mepexi aBialliifHOro 3B’s3Ky
no3Boiisie BpaxoByBaTH B3aeMHi BruBu PS NEXT, BU3Hauatu A KOHKPETHHX YMOB
ONTHUMaJbHI PEXUMH POOOTH CYKYIHOCTI paliOKaHalliB, BHU3HAYaTH W OI[IHIOBATH
MPUYXHA 3HIDKCHHS SIKOCTI epeaBaHHs JaHUX Yepe3 pajioKaHal.

Cnucok BHKOPHCTAHUX JiKepeI

1. Augpycsk A.lL, dem’stnuyk B.C., FOp’eB FO.M. Mepeska aBialiifHOro enexTpoos3s’si3Ky. —
K.: HAY, 2001. — 448c.
2. Konaxosuu I'. @. Cucremu panioss’ssky / I'. @. Konaxosnu. — K.: HAY, 2004. -312 ¢

Hayxosuii kepienux — B.B. Aumonos, cmapwuii éuxnaoay
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CPABHMTEJIbHbBIN AHAJIU3 ®YPHE U BEMBJIET IPEOBPA3OBAHUI

MaremaTrndeckre MpeoOpa3oBaHUS NPHMEHSIOTCS K CHTHAy JUIi TOTO, YTOOBI
MONYyYUTh  JIOTIONHUTENBHYI0  HMH(GOpPMAIMI0O O  CHTHANE, HEJOCTYIHYI0 B
nepBoHa4atbHOM BHje. Cpemyt MHOTMX W3BECTHBIX INPeoOpa3oBaHUM  CHTHAJIOB,
Hanbojee MOMyJSIPHBIM siBisieTcs npeodpazoanue dypwe (I1P). B nocnenune roapt
CTaJIo MIMPOKO UCIIONB30BaThCs BelBIeT npeobpasosanue (BII).

[1®, xak u BII, sBasercs obOpatumbiM npeoOpa3zoBaHueM. B pesynsrate [1D, mbl
MOJIy4aeM CIeKTpaJbHOE Ipe/cTaBleHne curHana. Ha rpaduke curhama mo ocu
abcnnce BMecTo 3HaYeHHH BpeMeHH OyayT Tereph OTI0XKSHBI 3HAUSHHUS YacTOTHI, a 0Ch
opauHAT OyneT oToOpakaTh aMIUTUTY/y 4acTOTHI B curHaie. OQHaKO B KaKOH MOMEHT
BPEMEHHN YacTOTa BO3HHKIA, KOT/Ia OHAa 3aKOHYMJIACH, HAM 3TO y3HATh He yjacTcsi. B
9TOM U 3akirodaercs Hemocratok IIdD, oHO mO3BOIsIET  yBHAETh YACTOTHYIO
COCTABJIIONIYI0 CHTHAJNA, HO HE IO03BOJISIET ONPEAEIUTh, B KAKOH MOMEHT BPEMEHHU
CYIIECTBYET Ta WM MHAasl 4acTOTa.

B cmydae ecnu TpeOyeTcs BpeMeHHas JIOKaIM3alUs CHEKTPaIbHBIX KOMIIOHEHT,
HEo0X0UMO OOpaTHThCA K YaCTOTHO-BPEMEHHOMY MpejcTaBieHuto curaana. BIT kax
pa3 m obecreumBaeT YaCTOTHO-BPEMEHHOE TIpeicTaBileHue curHainoB. BII Gpuro
pa3paboTtano aist GOpeOBI C HEKOTOPHIMH IPOOJIEeMaMH OKOHHOTO IpeoOpa3oBaHKe
®ypre (OI1D), cBs3anHBIE C IPUHIUIIOM HeonpeaeaeHHocTH [ elizenbepra, B KOTOpOM
YTBEpXKIAeTcs, YTO HENb3s OJHOBPEMEHHO U3MEPUTH YAaCTOTY M BPEMsI C IIPOU3BOJIBHO
BBICOKOH TOYHOCTBIO. M3 3TOro ciieiyeT, 4To MBI MOXKEM JIHIIb TOBOPUTH 00 MHTEpBae
BPEMEHU ¥ O HAOJIONAIOIIEHCS B HEM YacCTOTHOH mosoce. 9T0 M ecTh mpobiema, ¢
koTopoii He MoxeT cmpaBuTtbes OIID. Ilpu npumenennn OIID y3koe  okHO
obecrieynBaeT JIydllleeé BPEMEHHOE pa3pellieHHe, a IIMPOKOE OKHO — JIydIlee
gacToTHOE. [Ipobiema cCOCTOMT B TOM, UTO TPHXOTUTCS BBIOMPATh OAWHAKOBOE OKHO
JUISL aHallM3a BCETO CHTHAJa, TOT/A KAaK pas3Hble €ro YYacTKH MOTYT HYXIaThCi B
MIPUMEHEHUH Pa3HbIX OKOH.

BII, B otimmumne ot OII®, xoTopoe nmeeT GUKCHPOBAaHHOE pa3pelieHre Uil BCeX
BPEMEH U 4YacTOT, UMEeT JIydlllee paspelieHue [0 BPEMEeH! U Xy/IIee pa3pelieHne 1o
YacTOTE Ha BBICOKHMX YAaCTOTaX CHTHAJa U Jydllee pa3pelieHHe 10 YacTOTe C XYM
paspeleHreM o BPEeMEHHM Ha HU3KUX YacToTax curHana. M3 srtoro cmemyer, uro BII
JaeT BO3MOXKHOCTh YMEHBIIUTD BIHAHIE NPUHIINIA HeonpeaeneHHocTH I elizenbepra. C
€ro MOMOIIbIO HU3KHE YAaCTOTHl MMEIOT OoJiee AETaNbHOE MPEACTaBICHHE OTHOCUTENHLHO
YaCTOTEHI, @ BEICOKHE OTHOCHTENIFHO BPEMEHH, YTO COOTBETCTBYET TPeOOBAaHMSIM MHOTHX
TEeXHUYECKHUX MPIIOKEHHUI.

Cnucok BUKOPHCTAHUX JiKepeJ
1. Yyu K. Beenenue B Ba¥iBieTsl. — M.: Mup, 2001.

Hayunwiii pyxosooumens — A. 1. /lagnemvany, 0-p mexu. Hayk, npogeccop
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NEPCHEKTUBHU PO3BUTKY CUCTEM CTINIbBHUKOBOI'O
3B’A3KY 3G, 4G B YKPAIHI

Metoto poOOTH € HOCIHiIKEHHS TEPCHEKTHB PO3BUTKY CHCTEM CTUTBHHKOBOTO
3B’s13ky 3G, 4G B YkpaiHi.

B Vkpaini Habupae 00€PTIB DO3BHUTOK MOOIIBHHX MEDPEXK 3 BHKODHCTAHHSIM
iHHOBaIliHUX TexHosorid. Ile cBoro poay 30arayeHHs HOBHUMH IEPCIEKTHBHUMH
TEXHOJIOTISAMU, SKI JalOTh CYTTEBHMH NPUDPICT aOOHEHTCLKOI 0asu, 1 AK pe3yiabTaT —
NPUOVTOK B MaKCHMAaJIbHO MOXKJIMBHX DO3Mipax. 3ajava oIHa — K MOKHA MIBUIIIE
MIPUIHATH 1 mepenatu JaHi Bifx abOHEHTa 1 OOCIYroByBaTH MaKCHMAaJbHO MOKJIUBY
KIIBKICTE a0OHEHTIB.

Jlnst 301IbIIEHHS IIBUAKOCTI MOOLIBLHOI Iepenadl Ta ITOKPAIIEHOro IOCTYIIY IO
mepexi Iarepuer konmepuoM 3GPP (3rd Generation Partnership Proiect) 0Oviio
PO3pO0JICHO CTAaHAAPT 3B’A3KY TPETHOro HOKOIiHHA (3G), mpea’ IBICHHI TeXHOIOTISIMU
UMTS (po3pobiaena mist €spornn) , CDMA 2000 (po3pobaena mist CILIA). OcHOBHUMEI
MOXIUBOCTAMHA 3G € MBUAKICTh nepemaui iHdopMmaniiHux manux mo 3 M 0/c.
MOJKJIUBICTh BiI€OCIIJIKYBAHHS, BUIDOMIHIOBAHHS Bill MOOINBHUX amapaTiB IODSIOK
MEHIIe, Oulbllla €MHICTh Mepexi. B VYkpaiHi OCHOBHOIO NPHYUHOIO MOBLIBHOTO
prpoBakeHHs 3G €: mpobiieMa 31 3BUILHEHHSIM DaXiovyacTOT; IIPOBEIEHHS TEHIEDY Ha
npuaOaHHsA JIIEH3iH Ui BOPOBADKCHHS HOBITHIX TEXHOJIOTIH HeAepKaBHUMH
TEJIECKOMVYHIKAIlIHHUMH OTIEPATODAMH.

3 METOI0 CTBOPEHHS TaKOi MEPEXi CTUILHHKOBOI'O 3B'A3KY, sika O 3a10BOJIBHHJIA
morpedbu abOHEHTIB, 1 OIEPaTOPiB Ha KillbKa PokiB viepen, B 2004 pori Oyia mouara
po3pobKa craHmapTy MoOLIBLHOro 3B's3ky uerBeproro mokoiinHs - LTE (Long Term
Evolution). Po6ory nam mmMm Beme opramizamis 3GPP (3rd Generation Partnership
Project). Mera: sk minimym 50 Mo6it/cek - uplink (Bim Temedony mo 6a30B0i cTaHilii),
100 Moit/cex - downlink (Bim 0a3oBoi cranmii mo Temedonvy). JlOCATHEHHS OLIBIIT
BUCOKOI €MHOCTI CHCTEMH. 1O 3-X Da3iB vV MODIBHSAHHI 3 ICHYIOUHMH CHCTEMaMH -
OisbIlie CePBiCiB 3a MEHINY BapTICTh Ik aOOHEHTA.

[IBuaKe BIPOBAKSHHS CTaHIAPTy MOOUIBHOTO 3B'S3Ky YETBEPTOro MOKOJIHHSI B
Vkpaiui - LTE mae Ginbine nepcrektuB B nopiBHsHHI 3 3G cranmaptoM. IIprunHOIO
mporo € morpeba y Maibke pIBHHX 332 CyMOIO KOIITaX s TepeoOsiagHaHHs
omeparopaMd MEPEX JPYroro TMOKOJIHHS JUIs BIPOBA/DKECHHS SIK TPEThOTO Tak i
YeTBEPTOro. A TaKOX 4acTOTH, IO B YKpaiHi nependadeHo BUAUATH Uit 3G MOXKITHBO
BHKOPUCTATH JiIsi BHOpoBajpKeHHs 1 po3Butky LTE, 3a HasBHOCTI HeoOXigHOT
cTaHgapTH3alii 300Ky Mi>KHAPOIHOTO COI03Y €IeKTPO3B’ SA3KY.

Cnucok BHKOPHUCTAHUX JKepet

1. Tenko W.A., Oumneiinuk B.®. CoBpemeHHble O€CHPOBOAHBIC CETU: COCTOSHHE W
nepcrekTuBsl pazButs — Kues: “EKMO”. —2009. — 671 c.

2. Ilposan po3Butky 3B’s13ky WiMax B YkpaiHi [Enexrporuuii pecypc] // Pexum moctymy:
http://podrobnosti.ua/internet/2010/07/26/703636.html..

3. Mooinmsauit popym [Enexrponnuii pecypc] / LTE (Long Term Evolution). Pexum
nocrymy: http://www.mforum.ru/t4/forum/fmps68

Haykosuii kepisnuk — A.I". Tapanenko, Kano. mexu. HaAyK, O0YeHm
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SAAS Y COEPI IT-AYTCOPCHUHI'Y

AyTcopcuHT (outsourcing) - mepeiada KOMIIaHIEI0 YaCTUHH 11 3aBJjaHb a00 MpoLeciB
CTOPOHHIM BUKOHABIISIM Ha YMOBAaX CyOmipsy.

IT-ayrcopcuHr HampasiaeHHH Ha poOOTy 31 CTBOPEHHS Ta CYNPOBOAY IIPOTPAMHUX
MIPOJYKTIB.

IlepeBaru ayTcopcHHTY: 3pOCTaHHS PEHTA0ENBHOCTI Oi3HECY; KOHIIEHTpAIis BCiX
3yCHIJIb HA OCHOBHOMY O13HECI; 3aJIydeHHS 4y>KOTO0 AOCBiNY; HaJIHHICTb 1 CTaOLIBHICTB.

Henmomikn ayTcopcuHry: 3arpo3a HEBHKOHAHHS KoHpineHmidHocTti. [lepemaua
iHpopMaImii TpO [MiSUTPHICTh KIIIEHTA BHUKOHYETBCS TUIBKM 3TITHO 3 TIOTOYHUM
3aKOHOJABCTBOM; BapTiCTh AyTCOPCHUHTY IOCHTH 4acTO MOXe OyTH BHIIA 3a BapTiCTh
BeJICHHS OOJIIKy BHYTPIIIHIMHU TIpaliBHUKaMH; 3arpo3a OaHKpYyTCTBa ayTCOPCHHIOBOI
KOMITaHii.

IIporpamue 3abe3nedyeHHs gk nmociyra (Software as a service, SaaS) — e mMoznens
MPOMO3UIii MporpaMHOro 3a0e3MeyYeHHs] CHOXKHBAa4eBi, MNpPU SAKIH MOCTadaTbHHUK
po3pobiisie BeO-3aCTOCYHOK, PO3MIIIy€e HOTO 1 yIpaBiisie HUM 3 METOI 1 MOXKIIHBICTIO
BUKOPHCTAHHS 3aMOBHHMKaMH 4epe3 iHTEpHET.

V mopgeni IIporpamue 3a0e3medeHHs K Mociyra: 3aCTOCYHOK MPUCTOCOBAHMH ISt
BiZIaNICHOr0 BUKOpPHCTaHHS; OJHUM 3aCTOCYHKOM KOPHCTYEThCS JIEKiJbKa KII€HTIB
(3acTocyHOK KOMyHanbHHH); OraTa CTAry€eThes SIK MOMics9Ha aOOHEHTChKa I1aTa abo
Ha OCHOBI 00csAry Tpan3akuiif; ITinTpuMKa 3aCTOCYHKY BXOIHUTb 1O CKJIajy OIUIATH;
MopepHi3awisi 3acTOCYHKY BigOyBaeThbCcs IUITABHO 1 MPO30pO sl KIIEHTIB;
IocrauansHuk cepicy SaaS 3abesmneuye 6e3neky Ta LiTICHICTh JaHUX.

[Iporpamue 3a0e3neueHHs SK NHOCAyra B YKpaiHi IIe HE OTPUMAJIO MIMPOKOTO
HonuTy, Ha BigMiHy Bin 3aximuoi €Bporm i CHIA. Kpim 3aransHoro BiacTaBaHHS
YKpaTHCBKOTO PUHKY iH(QOPMAIIHUX MOCIYT BiJl CBITOBOrO Ha JEKLIbKA POKIB, MOXKHA
BUJUIMTH JICKIIbKA CHENM(IUHUX NPHYUH: BiaCyTHICTH IOCBiAy Yy pPO3POOHUKIB.
Peauizanis i npocyBaHHs SaaS-TIPOEKTy CHIBHO Bifpi3HsAEThCS Bix TpaauuiiiHoro I13 i
IIe HEJOCTaTHHO NPHKIAJIB YCIIIIHUX BHPOBA/UKEHb; HEroTOBHICTH CHIOXKMBAYiB
KOPHCTYBAaTUCS TaKUMH IOCIyraMu. B OUIbIIii cTeneHi - Iie HerOTOBHICTh IUIATHTH 32
13 B 1inomy.

Tompu Bce me, MOXKHAa BUAUINTH TTO3UTHBHI TEHJCHINI y 3apo/UkeH] puHKY SaaS B
VYkpaiHi 3 MOSBOIO NEPIINX CEPBICIB Ul aBTOMATH3aMil TOprieii. Takox BaXIHMBY posb
BiZirparoTe [ii, Takux po3poOHHKIB, sk Microsoft Ta Google, y HampsMmKy
MOMyJIsIpr3anii IPOrpaMHOro 3a0e3MeUeHHS SIK ITOCITYTH.

CHuCcOK BUKOPHCTAHUX JIAKepest

1. A.JI. BoponueHok,, C. B. CkopoayMoB. AyTCOPCHHTI' BBICOKMX TEXHOJIOTUI NpH CO3JaHUK
HOBO# TexHuKU. — M., 2006.

2. SaaS — koner Havaia, JI. Yepnsik, 2008

3. Epa TexHouorii - moctadansHUK ykpaiHcekoro SaaS cepsicy EraTech

Hayrosuii kepienux — O.11. Txaniu, kano. mexu. Hayk, 0oyenm
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NEPCHEKTUBHI HANIPSIMKH MOJEPHI3ALII
MEPEXEBOI APXITEKTYPH

OO6’exkTOM JIOCH/UKEHHS AaHOI po0OTH € CydacHi TeJNeKOMYHIKaIiliHI Mepexi.
Mertoto poOOTH € JOCIIKEHHS! aIbTEPHATUBHUX MUIIXIB PO3BUTKY Ta MojepHi3amii
TENeKOMYHIKaIlIHHAX MEepex.

ITporHo3oBaHe 301NBIICHHS] MEPEKEBOi aKTHBHOCTI BIUTMHYJIO Ha IMIBUIKUH Mepexin
TeNeKOMYHIKaIlIHHUX KOMIaHii BiJ HasBHOI MepekeBol iHPPacTpyKTypH A0 peamizamii
KOHLIETIIi MyJIbTHCEPBICHOT MEpexXi.

IIpoTe cydacHa MepeskeBa apXiTeKTypa 3acTapijia i IIaHy€eThCs, 0 B HAHOIKIOMY
Yyaci BOHAa BXKE HE 3MOXKE OOCIYyTrOBYBaTH 3pOCTAar0Ui 3alUTH BHCOKOTEXHOJIOTIYHOI
CBITOBOT IHIYCTpii Ha HAIEXKHOMY PiBHI.

VY cydacHnx Mepekax (YHKIIi yIpaBIiHHS Ta repeadi JaHUX € ITO€IHAHUMU, TIPH
IIbOMY KOHTPOJIb 1 YHPABIIHHS TaKHX MEPEeX SBISETHCS Oy)Ke CKIAQJIHHM 3aBIaHHSM.
Tomy Oyio 3amponOHOBAHO BHPINIyBaTH i€ 3aBIAaHHS 32 JOINOMOIOIO IPHHIMIIOBO
HOBOT'O MepexeBoro nporokoiy — OpenFlow.

TakuM uyMHOM, OyJIO 3aIPONOHOBAHO KOHLENTYaJIbHY MEPEKEBY apXiTeKTypy —
mepexi SDN (Software Define Network — mporpamuo-koH}pirypyema mepexa). SDN —
e Mepeka Tepenadi NaHWX, B SKid piBEHb YIPaBIiHHSA MEpPEeXEI0 BIIIIICHUI Bif
MIPUCTPOIB Tepefadi JaHWX 1 peasi3yeTscst mporpamMHo. ToMy Taky KOHIIEHIIIO
BBA)KAIOTh OZHI€IO 13 hopM BipTyaiizamii 00UNCIIOBAIEHUX PECYPCIB.

o xmovoBux npuHiuniB SDN BiHOCATH MOALT NPOLECIB Iepeiadi Ta ynpaBTiHHS
JMAHUMH, [ICHTpATi3aIlisl YIOpaBIiHHI MEPEKE 3a JOMOMOrOK  YHI(QiKOBaHHX
MmporpaMHUX 3aco0iB, BipTyamizaiis (i3MIHUX MepexeBux pecypciB. Ilpu npomy
npotokoi OpenFlow, sikuii peaiidye He3alexHHH Big BHPOOHHKA iHTepdeic Mix
JIOTIYHIM KOHTPOJIEPOM MEPEXki 1 MEepPEeKEBUM TPAHCIIOPTOM, € OIHIEI0 3 peajizamii
KOHIIETIII MPOrpaMHO-KOH(DITYPYEMUX MEpeK 1 BBAKAETHCS PYLIHHOI CHIIOKD iX
TIOIINPEHHS 1 HOMyJIpU3altil.

OcuoBunmu igesmu SDN e:

1.  BimokpemiieHHS YHpaBIiHHS MEpeXeBUM OOJagHAHHSAM BiJl YNpaBIiHHA
nepeadero JJaHuX 3a PaxyHOK CTBOPEHHs CIENialbHOTO MPOTrPAaMHOI0 3a0e3nedyeHHs,
SK€ MOXKE NpalIOBaTH Ha 3BHYAHOMY OKpEMOMY KOMITTOTepi, 3HAXOISIYUCh MiX
KOHTpOJIEM aJMiHicTpaTopa Mepexi.

2. Tlepexia Bix ympaBiiHHS OKPEMHAMH €K3EMILUIIPaMH MEPEKeBOro 00 HaHHs
IO YTIPaBIiHHS MEPEKEIO B IIIIOMY.

3.  CrTBOpeHHs IHTEJIEKTyaJbHOTO MPOTPaMHO-KEpOBAaHOTO iHTepdeiicy Mix
MEPEKHUM JIOATKOM 1 TPAaHCHOPTHUM CEPEIOBHIIEM MEpExKi.

Orxe, Mepexi HOBOIO MOKOJIHHS IIOBHHHI (DYyHKI[IOHYBaTH 3 ypaxyBaHHIM
nporpam, siki MiATPUMYIOTH 1 3a0€3MeUyIOTh YIPABIIHHS iHPPACTPYKTYPOIO APYroro
abo tperporo piBHA uepe3 SDN. Tomy MoOXHa BBaKaTH pPO3IIISIHYTHH CLeHapiil
MOZEpHi3awii MepeKeBol apXiTeKTypH HalOLIbII TIEBUM Ta TEPCICKTHBHUM.
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PE3EPBYBAHHS B TEJIEKOMYHIKAIIMHUX
MEPEKXAX TA CUCTEMAX

CyyacHi TpaHCHOPTHI TeJEKOMYHIKaliHI Mepesxi, 3ifCHIOYI mepenady Ha
BEJIMKiN MIBUIKOCTI , € BPa3JIUBUMHU HABITh MPU KOPOTKOYACHOMY OOPHBI 3B 3Ky, TOMY
mpoOJjeMa TiIBUINCHHS HAIIHHOCTI B TEICKOMYHIKAI[IMHUX MeEpEeXax ChOTOIHI €
akTyanpHOIO. Jms ©araTbox KOMIT'IOTEPHHMX MepeX OOpHB 3’€[HAHHS HaBiTh Ha
JIeKiJTbKa CEKYHJ MOKe 3aBJaTH KOPHCTyBady Oarato mpoOieM, y TOMy 4YHCI H
MaTepiaJbHUX 30UTKIB.

IIpenmer pocmimxenns: Iporec mepenadi gaHWX 10 TelNeKOMYyHIKamiifHIN Mepexi
KOMIIaHii, sfika 3aiiMa€ThCsl TOPriBIel0 Ha iHTepHeT-Oipki. BpaxoByroum crenudixy
IBOTO BUAY IiSUIBHOCTI, BIACYTHICTB 3’€QHAHHS 3 INIOOAJIBHOI0 Mepexkelo IHTepHer
HaBiTh OZIHOTO 3 €JIEMEHTIB Mepexi odicy Moxe HaHECTH BeHKi (hiHAHCOBI 30MTKH JUIS
Bciel kommanii. Tomosoris miei Mepexi — iepapxidHa 3ipka, abo JepeBo.

O06’ext mocmimkenns: HamiliHicts mporecy mepepadi indopmanii mo mid Mepexi.
Mera nocnijpkeHHs: B Hamomy focnimkeHHiI MU IUIAaHYEMO PO3POOUTH JIETAIBHY CXeMy
JAHOI Mepexi, Ta BPaxOBYIOYi XapaKTEPUCTHKH Ii eJIEMEHTIB, IIIIXOM OOYHCIICHb Ta
MIPAaKTUYHUX €KCIIEPUMEHTIB, BU3HAYNTH HalleeKTHBHIMMN METO]| pe3epByBaHHSI.

IIpoBexemo aHaii3 Cy4acHUX METOJIB pe3epBYBaHH:

Pe3epByBanHs dacTHH Mepexi 3a cxemamu 1+1 Ta 1:1 mo OKpeMHM KaHajIaMu
3B’SI3KY, CUTHAJIM IO LUX TPacax MOXKYTb PO3IOBCIOKYBATUCS OIHOYACHO. Y By3Ii
MIPUIOMY BOHH MOXKYTh 00pOOJISITHCS 32 JBOMA CXEMaMU:

— pe3epBYBaHHS 3a CXeMoro 1+1 — y By3nmi NpHHOMY CHTHAJIM aHAII3YIOTBHCS Ta
00OHpPAETHCS TOM, SIKMH Mae HallKpalli mapaMeTpH;

— pe3epBYBaHHS 3a cxeMolo 1:1 —y By3mi npuifoMy ajJbTepHATHBHHM MapLIpyTaMm
MIPUCBOIOIOTECS NPIOPUTETH: HHU3BKUII Ta BHCOKWH, KaHAlI 3 HU3BKUM IIPIOPHUTETOM
3HAXOJMTBCS Y PEKHUMI rapsidoro pe3epBy, IMEpeKIIOUeHHS BiJ0yBaeThCs 3a aBapiiHIM
CHT'HAJIOM.

PezepByBanns TepMminansHOTO OoONaxHAHHA 3a cxemamu 1:1, abo N:1, abo N:m. B
IbOMY BHIAJKY BiJHOBJICHHS IPaNe3faTHOCTI BiIOYBA€THCS 3a paxyHOK pe3epByBaHHS
Ha piBHI iHTepdeiiciB.

TakoX BiIHOBJIEHHS TPANE3JaTHOCTI MEPeXki B IIIOMYy MOXJIHMBE HUIIXOM 00X0my
BHBEACHOTO 3 Jaay By3Ja. HaiOumbInl mMepCcneKTHBHUM BH3HAETHCA MEXaHI3M
pe3epByBaHHS HA OCHOBI [1 — IuKIIiB.

BinnoBigHo 3 po3paxyHKOM HaIiifHOCTI Mepexi, 3 MPOBEACHOTO aHaji3y METOIiB
pe3epByBaHHS MM 00panmyM METOJ pe3epBYBaHHA KaHAILy 3B’A3Ky , IO JO3BOJIMIO
MiABUIIATH HATIHHICTE Mepexi B 1.5 pasy.

CHuCcOK BUKOPHCTAHUX JIAKepest
1. Omipep B.I., Omidep H.A. «KommnbloTepHsle ceTH. IIpHHIUIBI, TEXHOJIOTUH,
MPOTOKOJIBD), BUAABHULTBO «IIuTep», Mocksa, 2010 pik.

Hayrosuii kepienux — O.11. Txaniu, kano. mexu. Hayk, 0oyenm
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IPOBJIEMA EKCILTYATALII HAKETHUX MEPEK B YMOBAX
nyJbCYIOUOI'O TPADIKA

OnHi€er0 3 OCHOBHUX MpOOJieM eKCIUTyaTallii MakeTHUX MEpPEeX € HEeJOCTATHS
JIOCKOHATICTh ICHYIOUMX TE€XHOJOTiH 00poOkH mpoTokoabHUX 010KiB nanux (PDU), sxi
B yMOBaX HyJBbCYHOYOro Tpadika MOKH IO HE B 3MO3i 3a0€3MEUYUTH BUCOKY CTYIIiHBb
3aBaHTaKEHHS BHCOKOBAPTICHOTO BY3/I0BOro oOnamHaHHS (BO), 30KkpeMa IIOTYXHUX
KOMYTaTOpiB/MapIIpyTU3aTOpPiB, MUTIO3IB, MariCTpaJbHUX MYJIBTHILIEKCOPIB, CEpPBEPIB,
MYJIBTHMEIIHHUX TPAHCIATOPIB TOLIO.

Crynine HaBaHTaXeHHsT BO nOTOYHUM TpadhikoM Ha MPOMDKKY 4acy 7 BH3HAYAETHCS
KoeimieHTOM 3aBaHTaXEHHS Kjpp — BINHOMIEHHSM JIOCATHYTOI Ha IbOMY IPOMIKKY
MBHUIKOCTI (iHTEHCUBHOCTI) 00poOku PDU Igp MO MPOIMYCKHOI CIPOMOXHOCTI I[HOTO
obnagnanus Cpp, T00TO Ko = Ipo / Cpo. Ilo Mipi minBuilieHHs 3aBaHTaxeHHsA BO Ha
YaCOBHUX JIUISHKAX CIUIECKIB Tpadika HMOBIPHICTD HOT0 HepeHaBaHTaXKEHHsI 3pOCTAE, 110
MPU3BOAUTH IO JIABHHOIOMIOHOTO 30UTBIIEHHS BTPAT MAKETiB 1 10 IEpPEBHIICHHS
HOPMAaTHBHOTO 3HA4YEHHS KOe(IilieHTy BTpaT MAaKeTiB, IO HEHNpPHUITyCTHMO. Tomy
JOBOIUTHCS CYTTEBO OOMEXYBATH CEpPeHIO MBHAKICTH 00poOku PDU Ha mopTax BO 'y
MOPIBHSIHHI 13 #Oro TMPOMYCKHOIW 3JaTHICTIO 3 THM, I00 YyOE3MeuuTHCh Bif
HEKOHTPOJHOBAHOTO 3POCTaHHS BTpAT MAakKeTiB MiJ 4Yac mynbcauiii Tpadiky. Pobora
MaKeTHOI Mepeki MOKe BBAXKATHUCS JIUIIE TOII €EKTHBHOIO, KOJIH KOXEH ii pecypc €
CYTTEBO 3aBaHTAKCHHM, ajie He IepeHaBaHTa)XeHHNM. OCKITBKY 001afHaHHs CyJacHUX
HNaKeTHUX MEpeX € BUCOKO BAapTiCHMM, TO MipKyBaHHS €KOHOMIYHOI TOLIIBHOCTI
3MYIIYIOTh HIPAarHyTH [0 HaWOiNpII MOBHOTO BHUKOPUCTAaHHSA PECYPCIB TaKOTO
obnagHaHHA, MO0 OOpOOIIOBATH sSKOMOTra OLTBIN OOCATH HaHUX Yy MEepepaxyHKy Ha
OJIMHUIIIO BapTOCTI 3aiisTHOTO 00JagHaHHs. | mpH I[boMy B yMOBax IIyibcaniil Tpadika
HaMaraTHCsl He 3HHM3UTH SIKiCTh 00poOKH iH(opMaril HiKYe MEBHUX IPUITYCTHMHUX
piBHIB (30Kpema, He 30UIBIIMTH KOeQillieHT BTpaT MAKeTiB, IXHI 3aTPUMKH TOIIO).
To6T0, HeoOXimHO HamaraTucsi 3a0e3MEeUUTH ONTHUMAIbHUI KOMIPOMIC MK pPiBHEM
3aBaHTAXXCHHS PECYpCiB Mepexi 1 SKICTI0 HagaHHS Tociayr. Ha mpaktuii, HaBiTh 3a
YMOB BUKOPHCTaHHS Cy4acHHMX METOIIB iHKeHepil Tpadiky peasbHO JOCATHYTI piBHI
koedirieHTy 3aBanTaxkeHHs: BO He nepesuinyoth 0,6. [Ipn GiIBIIMX 3HAYEHHSX IIHOTO
Koe(illieHTy pi3Ko magae sikicTh 0OpOOKHM MAKeTiB IiJ] Yac 3HAUYHHX MyJIbcallii Tpadika.

Sk GaumMo, iCHYe JOCTaTHBO BaroMuid pe3epB 3OUTBIIEHHS EKOHOMIYHOL
e(eKTUBHOCTI BHKOPHCTaHHS pECypciB IIaKeTHOI Mepeki, 30KpeMa 301IbIICHHS
Koe(DilliEHTy 3aBaHTaXEHHS i1 BY3JI0BOTO O0JIaIHAHHS.

Cnucok BHKOPHCTAHUX JizKepeI

1. Kouweprin 10.A. 3amaua aBTOpEryJMpOBaHMS IMEPEPaCIpEEeICHUEM IPOIYCKHOU
CIOCOOHOCTH NAKETHOTO KOoMyTaTopa Mexnay ero mopramu / Kouweprin I0.A. // Maremaruuni
marmHd i cucremi. - K.: IK AHY, 2006. Bur. 2. — C. 60-70.

Haykosuil kepignux — B.M. Yynpun, 0-p mexu. nayk, npogecop
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METOAUKA PACCTAHOBKH INOPOI'OB KBAHTOBAHMUS
B AHAJIOTI'O-HU®POBBIX IMPEOBPA30OBATEJIAX

IIpm BoiOOpe mapameTpoB aHanoro-mm¢ppoBoro mpeobGpasosarens (AL
PYKOBOJICTBYIOTCS 3HaU€HHEM JIOITyCTHMOM MOITHOCTH IIIyMa KBaHTOBaHUs. CHIDKEHHUE
YPOBHSI IIyMa KBaHTOBaHMsI OOBIYHO JOCTHTraeTcs yBenuueHuneM paspsaHoctd ALITL,
IPU 3TOM, OJIHAKO, yBEIHYUBAETCs 00beM IM(POBHIX JAHHBIX, IepeIaBaeMbIX IO
KaHaJy CBSI3U WIIM XPAHUMBIX Ha (U3HUECKOM HOCHUTETIE.

M3BecTeH u Apyroil MeToj yMEHBIIEHHs IIYMOB KBAHTOBAHHUS — HEPABHOMEPHOE
KBAaHTOBaHWE, IIPM KOTOPOM IIar KBAaHTOBAaHWSA HE IIOCTOSHEH B IIpeAenax
JIUHAMAYECKOTO JHala30Ha HCXOAHOTO CHTHama. [Ipm  paccTaHOBKE IOPOTOB
KBAaHTOBAaHMSI PYKOBOJCTBYIOTCS CIEAYIOIIMM OYEBHIHBIM IPUHIMIIOM: HA TeX
ydJacTKax JUHAMHUYECKOTO AMana3oHa, I7ie INIOTHOCTh paclpereeHus Ooblie, HOpOrH
KBaHTOBAaHUS PACIIOJIATalOT IUIOTHEE, a HAa Y4acTKaxX, T IUIOTHOCTb PacHpe/eNeHUs
HIDKE, -pacnoyiaratoT pexe. IIpu 3ToM 3a 10cTaTouHO GOJIBLION MPOMEXYTOK BPEMEHH
JOCTUTAETCs] CHIDKEHHE CPEIHEH MOIIHOCTH IIyMa KBAaHTOBaHHA. J{aHHBIA MPHHIMIT
peayi30BaH B U3BECTHBIX NPE0OPa30BaHUAX A M |1, HCIIONB3YIOMIMXCS NPU oLdPOBKE
TOJIBKO peueBBIX CHTHANOB [2,c.437]. XKenarenpHo nMeTh mMomo0HBIE MpeoOpa3oBaHUs
JUISL TIPOM3BOJIBHBIX CHTHANOB. OYEBUIHO, YTO SMIHUPHIECKHH ITOIXOJ K PEHICHHIO
Takoit 0000MEHHOM 3a/jaul HeNpHMEeHNM. PelreHne cieayer HckaTh MaTeMaTHIECKIMHA
METOJaMH MUHHMMH3AI[MM YPOBHS IIyMa KBAHTOBAHHS IPU W3BECTHOH IIOTHOCTH
pacrpeeseHus CUrHaa U 3aJaHHON pa3psiTHOCTH GOPMUPYEMBIX HU(PPOBBIX TaHHBIX.

B pesynbrare mpoBeIEHHBIX HCCICIOBAHUH MPEJIOKEHBI METOJUKA M alTOPHTM,
MO3BOJIIIONINE TO 3ajaHHOW paspsaHoctH ALl W HW3BECTHBIM BEPOSTHOCTHBIM
XapaKTepHCTHKaM CHTHaja ONTHMAaIbHBIM 00pa3oM paccTaBUTh MOPOTH KBaHTOBAaHMS B
COOTBETCTBUH C KPUTEPHEM MHUHIMYyMa JUCIEPCHH IIIyMa KBaHTOBaHUSL.

O (eKTHBHOCTS TMPENIOKEHHOW METOJUKH PACCTAaHOBKH IIOPOTOB KBAaHTOBAHUS
WILTIOCTPUPYETCST  Pe3ysIbTaTaMH CTATHCTHYECKOTO MOJEIMPOBAHHS Pa3pabOTaHHOTO
ITOPUTMA JUTS pa3JIMYHbIX MoJesel mpeodpa3yeMoro CUrHaia.

CHHCOK MCIO0JIb30BAHHBIX HCTOYHHKOB

1. CosetoB B.4., SlkoBneB C.A. "MonenupoBanue cucrteM" YueOHuk anst BY3oB - M.:
Beicmas mkomna, 1985 .

2. DNeKTpoaKyCcTHMKa W 3BYKOBOE  BellaHue: YdyeOHoe 1mocobue Ui BY30B
/ U. A. Annommna, D. W. Bonoraun u np.; [ox pen. 10. A. KoBanruna. — M.: T'opsiuas nuHus —
Tenexkom, panuo u cBsi3b, 2007. — 872 c.

Hayunwiii pyxosooumenv — A.U. /lagnemuvsny, 0-p mexu. Hayk, npogheccop
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®OPMYBAHHS BUITAJKOBUX BEJIMYUH I TPOLHECIB B 3AJAYAX
AHAJII3Y AJITOPUTMIB OBPOBKHU CUT'HAJIIB

Jns aHamizy anroputMmiB OOpOOKM CHTHANIB,a TakOXX 3axHCTy iHpopMmamii B
TENeKOMYHIKAIlIHHUX CHCTeMaX, OCTaHHIM 4acOM IIHPOKO BUKOPUCTOBYIOTHCS METOAN
cTaTHCTHYHOTO MojemoBanHa. CyTh MeToja B 33javyax aHajizy IoJsrae y
BUKOPUCTaHHI OJHOYACHO CHUTHAJIB i MEPEeIIKo] , sKi Ai0Th Ha BXiA NPHOOpY KU
peainizye anroput™ oOpoOKH BUITAAKOBHX CHTHAIIB i HEPEIKOI.

3ajaua OTPUMAHHS LUX BHUIAAKOBUX BEJIMYMH MOPIBHAHO MPOCTO BUPILIY€ETHCS MPH
HASBHOCTI MOCTIJOBHOCTI PIBHOMIPHO PO3IIOAIIEHUX BUITaAKOBUX BEJINYHH.

T'enepatop ¢opMmyBaHHS pIBHOMIpHHX BHIAJKOBHX BEJIWYWH MPHUCYTHIH B
OITBIIOCTI MPUKJIATHHUX ITAKETaX HPOrPaMHOTO 3a0e3IeueHHsI.

IocnimoBHOCTh BUMAAKOBUX BEIWYMH 3 IMOTPIOHMM PO3MOMIIOM MHPH HasBHOCTI
HOCIIIIOBHOCTI PIBHOMIPHO PO3MOJIICHUX BHUIAJKOBHX BEIUYUH MOXXKe OyTH OTpHMaHa
pisanmu meromamu [1,2,3]. Hampukiazg,rayciBcbka BHIAgKOBa BENUYMHA MOXKe OyTH
OTpHMaHa IUISIXOM JI0ZIaBaHHs PIBHOMIPHO PO3MO/IICHUX BUIIQAKOBUX BETMUMH.

bnu3bkol0 MO CyTi SABIAETHCS 3anada (OPMYBAHHS BHIIAJKOBHX IIPOLECIB s
MacKyBaHHs iHOPMAIiifHUX CHTHAJIIB.

Jlnst  XapakTepuCTHKH BIACTHBOCTEH BHIIAJKOBOI BEIMYMHHM BHKOPHCTOBYIOTH
TIOHSATTS. 3aKOHY pO3MOJiTy #MoBipHOCTeH. Po3pisHsiors 1Bi Qopmm ommcu 3akoHy
posmnominy: iHTerpansHy 1 audepeHmiansHy. DyHKIIS pO3NOALTYy € YHiBEpCaJbHUM
CII0co0OM OITHCY TTOBEIIHKH Pe3yJIbTaTiB BUMIPIB i BUMAAKOBHX moxuOok. Haifuacrime
OyBae  JOCTaTHbO  OXapaKTEpU3yBaTH  BUIMAJAKOBI  BEIMYMHH  CIEL[iaJbHUMHU
HapaMeTPaMHu: LIEHTPOM PO3IOiTy Ta IIOYaTKOBUMH 1 IIEHTPAIbHUMH MOMEHTAMHU.

3a  JOMOMOrOI  DPIBHOMIPDHO — pO3MOAIICHHX  BHIIQAKOBUX  YHCET  MOXKHA
KOHCTPYIOBAaTH SIK BHIAJIKOBI MOJil, 0 BUHUKAIOTH 3 OyIb-sKOi 3a1aHO0i IMOBIpHICTIO,
TaK i BUMaIKOB1 BeTHMYHHH [3,4], 3a1aHUMU Oy Ib-KUM 3aKOHOM PO3IIOJILTY.

Cnucox BHKOPHCTAHUX JZKepeI

E.C.Benruens, JI.A.OB4yapos Teopus BepositHocTeit. M.: Hayka. 1973. — 88-90c;

T'uenenxo b.B. Kypc teopun BepositHocTeid, @usmatrus,1961.

Bycnenko H.IT. MonenupoBanue cnoxubix cucreM. M., Hayka. 1978. 399¢

. Bompmies JLH.O mnpeoGpa3oBaHMsAX CIydyallHbIX BENTHYMH. TeopHsi BEpOATHOCTEH M ee
npumeHenus. 3, Ne 2, 1959

B

Hayxosuil kepisnux — O.1. /lagnem any, 0-p mexH. Hayk, npoghecop
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AHAJII3 IEPCHIEKTHB PO3BUTKY IHOOPMAIITHOI'O
MMPOCTOPY YKPAIHH

OO0’ekTOM JOCTI/DKEHHST JaHoi poboTn € iHdopmamiiiHi pecypcm Ta IX
YAOCKOHANCHHs. MeTor poOOTH € JOCHI/DKCHHS TPOBIIHUX TEXHOJNOTIH B
TENECKOMYHIKaIliHHIX CUCTEMaX, OI[iHKA iX €KOHOMIYHOT BUT1THOCTI.

[IBuaxe 3pocTaHHSA 0OCSATIB iHPOPMALIIHUX pecypciB JIOJACTBA i MOsSBa HOBITHIX
TEXHOJIOTIH BUKJIMKAIOTh JOKOPIHHI 3MIiHM B AISUIBHOCTI IiANPHEMCTB Ta iX Oi3Hec-
nporeciB. bijpmr npiopuTeTHNM cTae HeMaTepiallbHe BUPOOHMIITBO, HAayKa, OCBIiTa, IO
COpUsi€ PO3BUTKY IPOMHUCIOBOCTI Ha OCHOBI KOMITHOTEpHU3alii, iHpopmaTH3aii,
aBTOMATH3aIli1 BCIX UKJIIB BUPOOHHIITBA.

Po3riisHEMO HOBI TEXHOJOTIUHI pIMIEHHS, SKi aKTUBHO BIIPOBAIKYIOTECS B
TEJICKOMYHIKAI[IHHUX Mepexax YKpaiHH B OCTaHHI POKH Ta (pOpMYyIOTH HOBHH ITOITUT
CIIO’KUBAYIB B KOPUCTYBaHHI iHpopMmaniiiHumu pecypcamu, a came UMTS, WiMAX,
LTE.

UMTS — TexXHONOTis CTUTBHUKOBOTO 3B’ SI3KY TpeThoro mokomiHas - 3G. [lepexin Ha
UMTS He MOBHHEH CTBOPIOBATH 3HAYHHMX TEXHIYHUX MPOOIEM 3aBISAKH MOMIMBOCTI
30epeskeHHsI 3HAYHOI YaCTHHH MONEPEIHBOT iHPPACTPYKTYPH.

WiMAX — texHozoris, po3pobieHa Ha ocHoBi ctanaapty IEEE 802.16, i BizHeceHna
IO MepeX uerBeproro mokomiHHA - 4G. IcHyrots aBa pisHOBUaAM WiMAX: —
¢ikcoBanwmii (802.16d) i moOinbHuIt (802.16€) - W11 00CITyrOBYBaHHS KOPUCTYBAYiB, SIKi
PYXaroThest 31 BHAKICTIO 10 120 KM/TOz.

Omnepatopam BrpoBakeHHs1 TexHojorii LTE 103BOMUTh 3MEHIINTH KamiTajbHi Ta
ornepauiitHi BUTPaTH, 3HU3UTU CYKYIHY BapTiCTh BOJIOJIHHS MEPEKEI0, PO3LIMPUTH CBOT
MOXKJIMBOCTI B 00JIaCTi KOHBEPreHIl MOCIYr i TEXHOJOTiH, MiABUIIUTH IOXOIM BiJ
HaJIaHHS MOCIYT Nepeaadi JaHuX.

IIpo6nemn nepexoxy Ha LTE BkiIO4YalOTh HEOOXiOHICTH Yy HOBOMY CIIEKTpi AJIs
OTpHUMaHHS IepeBar Bij mupokoro kaHaiay. KpiM Toro, motpiOHi abOHEHTChKI MPUCTPOT,
3IaTHI 0J{HOYAcHO mparoBati B Mepexax LTE i 3G amst mnaBHOro nepexoy abOHEHTIB
BiJI CTapUX JJO HOBUX MEPEX.

Crpimkoro po3Butky HaOyBae IP-tenedonis. Croroani IP-tenedonis moctynoBo
3amilae TpaauLiiiHy - Bce Oiblie i OiIblIe TPAANLIHHAX ONepaTopiB NEPeBOIATH CBOT
Mepexi Ha [P abo orosomyroTh Ipo IIaHM TAakoro nepekiamy. Hadrydwimi mpoextn
HaWOIIBIIMX ONEepaTopiB OCTaHHIX POKIB - L€ NMPOEKTH IO HepeKiIany IX MepexkeBoi
indpacTpyktypu Ha IP i BnipoBamkenHsx [P-cepBiciB. BoHa € ekOHOMIYHO BUTiZHOIO.

OTxe, Ha CLOTOJHIIIHII IEHb PUHOK B 3HAYHIIl Mipi CTUMYJIIOE Pi3HI TEXHOJIOT1YHI
HOBHHKH ¥ 3MiHH, 5Ki € HEOOXIJTHOI BIIIMOBIJJII0 HAa Pi3HI BUMOTH CIIOKHBAYiB MO0
nepenadi roxocy, Bineo, iH(popMmarii Ta KOpHCTyBaHHS iHGOPMALIITHUMU pecypcamH.
ITpn oMy BilacHe TeleKOMYyHiKaliifHa iH(pacTpyKTypa BiAXOIUTH Ha JPYTHH IUIAH,
MIOCTYTIAIOYHCE JTOMIHYIOUOIO POIITIO Pi3HUM cepBicaM, 0a3aM JaHMX Ta iH(opMariiHIM
pecypcam, peai3oBaHUM Ha 6a3i JaHoi iHGPacTpyKTypH.

Hayxosuii kepisnux — /1.1 baxmispos, acucmenm
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MPOBJIEMHU BIIPOBAI)KEHHSA LTE B YKPATHI

OO0’€KTOM JIOCTI/DKCHHsI € TPOIeC BIPOBADKEHHS CTUIBHHUKOBHX Mepex 4-ro
nokoiindss LTE Ha teputopii Vkpainu. IIpenmeroM AoCTi[KeHHs € mpoOiemH, sKi
CTOSITH Ha 3aBaji BripoBamkeHHs TexHonorii LTE B Ykpaiui.

Jlana TeXHOJOTiS aKTMBHO BHUKOPHUCTOBYETHCS IO BchoMy cBiTi. 3apa3 LTE B
KOMEpIIHHOMY IUIaHI BHKOPHCTOBYIOTH BCi KpaiHum €Bpomu (kpiM Ykpainum), CILA,
Pocis, Kazaxcran, Bipmenis, Monnoa i T.1.

IIpo6aemu BnpoBamxkenns LTE B Ykpaini:

1.YactoTHuii niamasoH. Ha pgaHumii MOMEHT yci YacTOTH, Ha SIKMX MOXXHA
BUKOPUCTOBYBaTH TexHoJorilo LTE BUKOpHCTOBYIOThCS Mif IHIIMMH CTaHIApTaMU
(manpukiazn, 800 MI'm (CDMA), 900 MI'y, 1800 MI'n (GSM), 2100 MI'm (UMTS),
2500 MI'm (WiMAX). Bupimutn e OUTaHHI MOXHA 4Yepe3 Mepepo3Moail CMyT
pamiodactot YkpaiHu.

2.HopmatuBua 6aza. s 3anmycky wmepexi LTE mnorpiOHi 3HauHi 3MiHM B
HOPMAaTUBHHX JOKYMEHTaX, SKi DEryJioloTh paJiodyacTOTHHI pecypc YKpaiHH.
HeoOximHo: a) BHecTH 3MiHM B 3akoH YkpaiHu «[Ipo pamiouacToTHHil pecypc
VYkpaiHn», 1 BUKOHATH V3TOKCHHS TaONWIl PO3MOMIITY CMYT DPamiodacToT JuIst
CTBOPEHHS BUTPHHX 4YacTOT Ha SKUX MOXKHa Oynme BrmpoBamkyBaTu Mepexi LTE; 06)
npoBectyu ceptrdikanito odnaananus LTE B YkpaiHi.

3.Bucoka nina odnagnanns. [ToOynosa mepexxi LTE nmotpebye 3Ha4HUX iHBECTHLIH.
[IpoBaiinepn He MalOTh BIEBHEHOCTI y OTPUMAaHHI NPHOYTKY IIPH BHKOPHCTAaHHI JaHOI
TEXHOJIOT1i.

4.Bucoka 1iHa TapudHux miaiB. st Oi1bIOCTi KUTENiB YKpalHu, Ha Cy4acHOMY
eTami, abOHEHTChKA UIaTa 32 HaJaHHs NOCIyr Oyne JocuTh gopororw. OpieHToBaHa IiHA
MiHiManbpHUX TapudiB Oyne cranoBut 200-250 rpH.

5.Ipobnema mepeHaBaHTa)XEHHS MEpEXi IPH IIepefadi I0TOKOBOro Bimeo. [Ipm
O/IHOYACHIH Tepenadi MOTOKOBOTO BifIEO0 BENHKOIO KUTBKICTIO aOOHEHTIB CTBOPIOETHCS
mpobjeMa TepeHaBaHTAXEHHA Mepexi. JlaHy mpobiemy MoXkHa BHPIIIUTH 3a
JOIIOMOTOI0 BHKOPHCTaHHS METOJIB CTHUCHEHHs iH(popMmanii, abo X 3a paxyHOK
30UIBIIEHHS KUTBKOCT]I 6a30BHX CTaHIiH Ha IIEBHIN TepUTOpii.

6.HeBucoxuii TonuT Ha BUKOPHCTaHHS 00’ €MHUX 3a TpaikoM iHTEpHET-CepBiciB Ta
IOJATKIB.

OTxe, Ha cydacHOMy eTami B YKpaiHi, icHye Oarato mpoOiem, SiKi TralbMyIOTh
PO3BUTOK MOOIIBHUX MEPEX «HOBOrO» 4-ro MOKOMIHHS, SIKi 000B’SI3KOBO MalOTh OyTH
BUpileHi. be3 1poro momanbmMii po3BUTOK iH(MOPMaLiHO-KOMYHIKAIHHUX MEpex €
HEMOJKJIBHM.

CHuCcOK BUKOPHCTAHUX JIAKepet

1. http://www.3gpp.org/About-3GPP;

2. http://internetua.com/pochemu-net-LTE-v-ukraine;

3. YkpaiHCbKuii [epik. HeHTp pagiodactor http://www.ucrf.gov.ua/uk/ ;
4. 3akon Ykpainu «IIpo pagiouactoTHuii pecypc Ykpainm».

Hayxosuii kepienux — P.C. Odapuenko, KaH0. mexH. HayK, OOYeHm
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AHAJII3 CUCTEM 3AXHUCTY IHOOPMAIIIL
B ABIAHIMHOMY PAJIOKAHAJII

MoBHHI TpakT CTaHAAPTHOTO aBialliifHOro pajaioKaHady € BY3bKO CMYTOBHUM,
mmpuHOO 3,1 K[,

Tomy enuHMM nuIIXOM 3abe3neueHHs e()eKTUBHOTO 3aXHUCTy MOBHOI iH(opMmarii y
CTaH/IAPTHOMY pajlioKaHalli € BUKOPUCTAHHS HU3bKO IIBHIKICHUX BOKOIEPIB Ta CTIHKUX
KpunrorpagiyHUX CHUCTEM pa3oM 13 BY3bKO CMYTOBUMH MOJEMaMH AaHAJIOTOBHUX
JIMCKPETHUX CHIHAIB.

Ha TenepimHiii yac BUIIpoOyBaHi JHIIEe KOTEPEHTHI CHCTEMH 3B’sI3Ky, HEBiJl' €MHUM
CJIEMEHTOM SIKUX € TpUCTpild (ha30BOi CHHXpPOHI3allii, SKUH y peanbHUX YMOBax
aBiallifHUX 3acTOCYBaHb , HE 3aBXKIU 3MaTHUH 3a0e3MeudTH HEOoOXiAHWH piBeHb
cTabiIbHOCTI 3B’SI3KY .

Pesynbrat mOCHiIKeHP IHIIMX aBTOPIB MOKa3yIOTh: MO0 3a0€3MEYUTH BHCOKY
CTIHKICTP CHCTEMH 3aXHCTy, HE IOpYIIYIOYM IIPH I[bOMY ICHYIOUMX HOPM IIOZO
Ppo30ipMBOCTI Ta YHi3HAHOCTI MOBH, HEOOXiJHO mepeaaBaTd 3ammdpoBaHi 1uppoBi
MOBHI [TOTOKM B aBial[ifHOMY KaHaJli i3 MIBUAKOCTIMH, OUIbIMMH HiX 6.2 KOiT/c 3a
YMOB , KOJIY CITIBBiIHOLIICHHS «CUTHAJI-3aBa/Ia» He mepeBuirye 25 ab.

CraHmapTaMy Julsi HEKOTEPEHTHUX BY3bKO CMYTOBHX aHAJIOTOBHX MOJEMIB, IO HE
HOTPeOYIOTh 3aCTOCYBaHHS NPUCTPOIB (ha30BOI CHHXPOHi3awil, crnenudikoBaHi nuie
mpocti BUIM Moxaymauii curHaniB (AM, UM, ®PM), makcumaibHO HpPHUIyCTHMA
LIBUAAKICTb I HAX BH3HAUeHa Ha piBHi 4,8 KOiT/C.

IMOBipHO, 110 Y Pe3yNbTaTi MapaMeTpHUHOI ONTHMI3aIi] HEKOTePEHTHHX MOJEMIB
13 CKJIaTHIMU BUJIaMH 0araTOMO3UIIIHOT MOy IS BU3SHAYHTHCS KJIAC MOJIEMIB, IO HE
HoTpeOyIOTh 3aCTOCYBaHHS NMPUCTPOIB (Ha30Boi CHHXpOHI3aMii Ta sKi 3AaTHI CTabLIEHO
(GYHKIIOHYBaTH Ha MIBUAKOCTSIX BHIIE 6,2 KOIT/C TIpH CMiBBIAHOLICHHI «CHTHAN/3aBaga»
He Oubine 251b.

OTxe, HEKOTepeHTHHH MOJEM 3 ONTHMAIBHUM (33 KPHUTEpPIEM MaKCHMyMY
IPOIYCKHOI 3JaTHOCTI) MapamMeTpaMH, IO BHKOPHCTOBYETbCS pa3oM i3 HH3BKO
MIBU/IKICHAM BOKOJECPOM, MOXE SIBJIATH KOMIIPOMICHE TEXHiYHE pillleHHs, MI0
3abe3neuye HEOOXiJHUI IS aBiallilHUX 3aCTOCYBaHb PiBEHb 3aXHUCTYy MOBHOTO Tpadiky
0e3 BTpaTH SKOCTi 3B’ SI3KY.

Cnucoxk BUKOPUCTAHUX JAKepet

1. JBopsakuH C.B., Jleoukun /I.B. MeTonbl 3aKpbITHsI peUeBbIX CUIHAJIOB B Tele(OHHBIX
kaHanax //3amura unpopmanuu.- CI16.: Kondunenr, N5, 1995, c. 45 — 54.

2. IlerpaxoB A.B., Jlaryrun B.C. 3amura abonentckoro Tenerpaduka. - M.: Panuo u cBs3b,
2001, 504 c.

3. Amnrono B.M., TlepmskxoB O.I0. Komm’ioTepHi Mepexi BiliChKOBOrO IPH3HAYEHHS.-
K.:"MK-IIpec",2005.- 320 c.

Hayxoeuii kepienuk - B.B. Aumonos, cmapwuil éuxnaoay
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OBPOBKA CTOXACTUYHUX CUT'HAJIIB JUHAMIYHOI'O OB’€EKTA

BHacnmiok mocTiiHOro mporpecy B aBiakOCMiuHIH Taimy3i Bce  Ounblie
YCKIIaHIOIOTBCSI TEXHOJIOTI], 32 SKUMH CTBOPIOIOTHCS PYXOMi 00’€KTH, 30LIBIIYIOTHCS
TOYHOCTHI BUMOTH JI0 TIpoleciB crabimizamii 06’exTiB pizHOTro mpusHadeHHs. ITo Mipi
3pOCTAaHHS BHUMOT IO SIKOCTI BHKOHAHHS 3aBJaHb, IOKJIAJCHUX Ha JMOCHIIKyBaHI
00’ekTH, BCe OLTBIIOI yBarum HAJae€ThCs IX CHCTEMaM YIpaBIiHHSA. AIpiopi peabHi
MOJIENi AWHAMIKH PyXOMOro 00’ €KTa MHiJ i€o 30ypIorounx (akTopiB HE 3aBXKIU BiZJOMI.
B Takmx Bumagkax INOTPIOHMM € TPOBENEHHS CTPYKTYpHOI ineHTHdikamii [1] —
BHU3HAYEHHS IWHAMIYHAX XapaKTEPHCTHK 00’€KTa 3a pe3yibTaTaMH EKCIIEPUMEHTY.
Ilepmoro cranmiero etamy igeHTH(ikalii € mepBHHHa 00pOoOKa EKCIIEPUMEHTATBHHUX
nIaHuX. BunagkoBuit XxapakTep IIyMiB i 3aBajl, IO CIIOCTEPIraloThCsl IPU POOOTI CHCTEM,
BHMara€ BHUKOPHCTaHHS IMOBIPHICHMX METOMIB B 3agadax o0O0’€KTiB TpuBaioi
eKCILTyaTaIlii.

Bximni curHamm QopMyBanmcs CHELIAIbHO MOJENIOBAIBHIM  ITOCTIIOBHUM
OaraToBUMipHUM QUIBTPOM O€3MOCEepeHbO 3 KOMII IOTEPHOTO IICEBIO OiOro mrymy.
Bei 3adikcoBaHi cHUTHamM MalOTh CTOXAaCTHYHHX XapakTep, TOMy o00poOmsaTh ix
HEOOXITHO 3a JOTIOMOIOI0 CTAaTUCTUYHHMX MeTOMIB [2]. JIis OLIHKHM BJIACTHBOCTEH IMX
CHTHANIB 1 B3a€MO3B’sI3KiB MXK HUMH HEOOXITHO 3pOOHMTH TXHIO MEPBHHHY 0OpPOOKY —
BU3HAYEHHS MOJENICH IMHAMIKM CHUTHANIB y BUINISAI X CIIEKTPaJIbHUX Ta B3a€MHO
CIIEKTPaNbHUX IMUIBHOCTEH. B pe3ynpTaTi MOJETIOBaHHS PyXy OHHAMIYHOTO 00’€KTa
OyJIH 3apeecTpOBaHi OCILWIOrPaMU YIPABISIFOYMX BIUIMBIB, & TAKOXK BHUXIJHHUX PeaKiii
cucTeMH. Bu3Ha4deHHS CTAaTHCTUYHUX XapaKTEPUCTUK EKCIIEPHMEHTAIbHUX TaHHX
BUKOHYETBCS 3a JIONMOMOTOI0 BiJIOMHX QJITOPUTMIB BH3HAYCHHS KOpESLIMHUX Ta
B3aEMHHMX  KOpETALIMHUX  (QYHKUiH [OCTIKyBaHMX CHTHANIB 3  HACTYIHHM
NepeTBOpPEeHHsIM IuX (QyHKuUii 3a Oyp’e. Pe3ynbraToM HBOTO € CIIEKTPaIbHI Ta B3a€MHI
CIIEKTpaJIbHI MIITBHOCTI CUTHANIB y BUTJIAI rpadiuyHuX 3aiexHoCcTell aMIuniTyiu i dasu
BiJ| 4acTOTH.

Jns  ckimagaHHs Monened JMHAMIKM CHTHAIB 1O OTPUMaHMX TrpadivyHuX
3aJIEKHOCTAX HEOOXiTHO iX AIpPOKCHMMYBaTH 3a JOIOMOIOI0 Y3araJbHEHOI0 METOIY
norapu(MidHUX XapaKTepUCTHK. B pe3ynbTaTi BHKOHAHHS BCIX BHIEBKa3aHMX
MpoIeAyp OTPUMaHI MOJETI JMHAMIKH CHUTHAQJIIB JMHAMIYHOTO O0’€KTa B BUIJISII
CHEKTPAIBHUX 1 B3a€MHHX CHEKTPAIBHUX IUIBHOCTEH CHTHAJIB yIIPaBIIiHHS.

OtpumaHi MoJIeli MOXKYTh OyTH BHKOPHCTaHI B IIPOLECi CTPYKTYpHOI i1eHTHiKamii
JTMHAMIYHOTO 00’€KTa # CHHTE3y H10r0 ONTHMAIBHOI CTPYKTYPH.

CHHCOK BHKOPHCTAHMX JIKepet
1. JI.M. Bnoxin, M. IO. Bypuuenko. CtaTHdHa IUHAMIKa CUCTEM yNpaBIiHHS: [TinpydHuK i
BH3. - K.: HAY, 2003. - 208 c.

2. [Inc.  benoam, A. Ilupcon. TlpuknaqHoW aHamM3  CIy4alHbIX JaHHBIX. M.:

Mammnoctpoenue. — 1989. — 486 c.

Hayxosuii kepisnux — O.B. €Epmonaesa, acucmenm



MPOBJEMM TA IEPCITIEKTUBHU PO3BUTKY ABIAII TA KOCMOHABTHKH 44
23-24 :xoBTHs1 2013p., HanionansHuii aBianiiinuii ynisepcurer, Kui

VJIK 629.7.014-519 (043.2)
O.1. Hagcanna
Hayionanvuuii asiayitinuil ynieepcumem, Kuis

AJJAIITUBHA POBACTHA CTABLIIBAIISA BILJIA

Po3BUTOK, Tak SK HACHINOK IHTCHCHBHE BIPOBAKCHHA OE3MIIOTHUX JITAIBHUX
amapartiB (BI1JIA) cynpoBoKy€eThCS MOCTIHHUM PO3MIMPEHHSIM MEX X 3aCTOCYBaHHS.
Opna 3 BaxymBux ocobmmBocted BIIJIA — mpu MiHIManbHUX BUTpaTax Ha OopToBe
obyaHaHHA 3a0e3MeYnTH MaKCHMaJbHO MOXJIHMBI C(epH IXHBOTO 3aCTOCYBaHHS 32
YMOBH BHKOHAHHS IOJBOTHHX 3aBIaHb i3 HEOOXIIHMMH IOKa3HHKaMH sKOCTi. [Ipm
oMy, AuHaMiuHi Mojeni X BITJIA MicTATh 3HAUHI HEBU3HAYCHOCTI SK MapameTpiB,
TaK i CTPYKTYpM ¢ (pyHKUIOHYIOTH B YMOBax IHTEHCHBHHX 30BHILIHIX 30ypeHb Ta
CKJIAJHUX TPAEKTOPHUX pyXiB. Jlo Takux 30ypeHb BIJHOCATH BIUIMB 3CYBY BITpY,
TPaJi€eHT BITPY, TEMIEpaTypHY iHBEPCit0, TYpOYIEHTHICTb Ta iH.

Y poboti posrnsmaeTbess MOB3MOBXKHIA kKaHanm BITJIA, mist sIKOTO CHHTE3Y€EThCS
perynsaTop Ha OCHOBI METOJY IIPOrPaMHOrO 3a0e3NedeHHsS KOe(DiIlieHTy IiCHICHHS
(TI3KIT) BILJIA.

Tunosi MeTonu amanranaiii noTpeOyOTh 6araTo MalIMHHOIO Yacy, AJIs TOro 1mob
PO3IIISIHYTH 3aMKHYTY CHCTEMYy HeE 3aJle)XKHO BiJ 4acy, nmpomnoHyetbcs Meron IT3KII.
CyTHICTh TAaHOTO METOY aJanTallii mojsrae B po3poOili Takoi cTabimi3yvol CHCTEMH,
mapaMeTpyu peryjsaTopa sIKOi, 3MIHIOIOTHCS K (GYHKUII yOpaBisrouux 3MiHHUX [1,
c.1401-1425]. Takuit minxig € apryMeHTOBAaHHM, TaK JWHaMika 00’€KTy yHpaBIiHHS
OMHCYETHCA 32 JJOMIOMOTOI0 KOMITOHEHT, SIKi 3aJI€)aTh BiJ MIBHIKICHOTO HATIOPY, a OTKE
MOXYTB PO3TIISIATUCS SIK (DYHKIIT BifT i€l BEJIMUHHIL.

Jlnst TOB3IOBXKHBOTO PyXy OCHOBHHMU pEeXHMaMHU € Halip BUCOTH, KpeHCepChKUit
MOJIT Ha MOCTIiHHII BUCOTI, 3HIDKeHHS. OCKUIBKH SIK 1 Ha0lp BHCOTH, TaK i 3HIKEHHS €
CTYMiHYaTO (YHKII€IO, TO JO MOB3JI0BXXHBOIO KaHAYy CHCTEMH YIPaBIIiHHS BXOJATh
JIBa KOHTYPH: KOHTYp ympaBiiHHA KyToBuMH pyxamu KYKP (BHyTpimHii KOHTYp
cTabimi3amil KyTa TaHraxy) i KOHTYp ymnpasiiHHs BucoToro KYB (30BHimHIN KOHTYP,
110 € KOHTYPOM CTadii3amii BUCOTH), y SIKHX BUKOPUCTOBYIOTHCS MPUCTPOI JUHAMIYHOT
xopekuii (IT11-perymsatopn).

IlepenaBanpra ¢ynkuis I1/I-perynstopa kortypa KYKP i xontypy KYB marots
Burian (1) i (2) BigmosigHO:

w (Z):1+ﬁ*@ (1)
€8 T z

W (z)=K +oxe(Z2V @
Ch h T z

B poborti cuHTe30BaHO perynsTop, sikuii crabinizye BIIJIA B pobGodomy aiama3oi
BHCOT i CKOpOCTEeit 00 €KTY.
Cuucok BHUKOPHCTAHUX JZKepeJI

1. Wilson J. Rugh ~ Research on gain scheduling/ Jeff S. Shamma// Automatica.-vol. 36.-
Ne.10.- 2000.
Hayxosuii kepisnux — A.A. TyHik, 0-p mexH. HayK, npoghecop
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CTPYKTYPHA IIEHTU®IKALIA JUHAMIYHOI'O OB’EKTY
TP HEKOHTPOJIbOBAHHUX 3BYPEHHAX

Jns  ycmimHOrO BUpIMIEHHS 3aJad aHAIITHYHOIO KOHCTPYIOBAHHS CHCTEM
YIpPaBIiHHA CKJIAQJAHUMU TUHAMIYHUMU 00’ €KTaMU HEOOXiTHO 3HATH peasbHi AMHAMIYHI
XapaKTePUCTUKH OCHOBHHX 3a/laHUX YAaCTHH CHUCTEMH, IO IPOCKTYETHCS, CUTHAIIB,
30ypeHsb i 3aBaj y cucteMi. Taki BiJOMOCTI OTPHMYIOTh, B OCHOBHOMY, 32 pe3yJIbTaTaMy
MIPOBEICHHS €TalliB OLIHIOBAHHS CTaHIB 0a30BHX JIAHOK CHCTEMH Y X IPOTOTHUIIB,
eTamiB igeHTH}iKaNLii, y TOMY YHCITI i CTPYKTYPHOI, IMX JIAHOK 32 JJAHUMU HAaTYPHHUX YU
n1abopaTOpHO-CTEHI0BUX BUMPOOyBaHb. ETamu omiHIOBaHHS Ta igeHTH(IKaLii BaXKITHBI
me @ uyepe3 Te, W0 BOHM MOXYTh CKJIaJaTH YacTHHY QJITOPUTMIB YIpaBIiHHS
CKJIaIHUMH cucTteMaMH. [Ipu excriepiMeHTaIbHAX OIlIHKaX JUHAMIYHUX BJIACTHBOCTEH
OaraToBUMipHOro 00'€KTa, TAKOTO, HANPHKJIAL, sIK JIA a00 MiJIOT y KOHTYpi ynpaBiHH,
MOXYTh BHMIpPIOBaTHCA JIMIIE MOTO BXiOHI 1 BUXiAHI CUTHaIH. 30ypeHHs, SKe Ti€ Ha
00'ekT, SK TpaBmio, Oe3mocepenHbO BUMIpATH He Braerhes. 11106 omiHuTH cTami
peXuMH  poboTH, HeoOXimHO, mo0 00’ekT OyB cTiHKuUM.J[I1 TpOBENECHHS eTarry
CTPYKTYpHOI ineHTH(IKaii 00’€KTa, HOrO YacTHH 3 ypaxXyBaHHSIM LECHTPOBAHHUX
BUIIAIKOBUX CUTHANIB «BXiJ-BUXiZ» HEOOXiTHO: TMO-TEpIIe, 3apeecTPyBaTH 3a3HaueHi
CHTHAIIU; TO-JApyTe, 3po0UTH NMEpBHHHY 00pOOKY 3apeecTpOBaHMX CHTHANIB  CKIACTH
CHEKTpalibHI 1 B3a€MHO CHEKTPalbHI HIUTBHOCTI; MO-TPETE, aPOKCHUMYBATH OTPHMAaHi
Buie rpadiuni 3anexHocti[1, ¢.107].

BukopucroByrour BinoMuii aaroput™ inentudikaiii oTpuMyemo:

®aHasIi3 OTPUMAHHUX MOJEIeit

ernepenaToyny QYHKIIiS AUHAMIYHOTO 00’ €KTa

® CIICKTpaNIbHY LIUTBHICTH 30yPEHHs Iif0U0ro Ha 00’ €KT YIIpaBIiHHS
® IICIEPCii0 MOXUOKK TUHAMIYHOT CHCTEMH

®BiJHOCHY IHCIEPCiI0 MOXHOKH AUHAMIYHOTO 00’ €KTY

TakuMm 4MHOM, 3a/1aya, IO CTAaBHJIACS, BHpIilIeHa. Y MpOIeci pilieHHs HeoOXiaHO
BpaxoBYBaTH Taki BayuMBi oOctaBuHU. [lo-miepiie, OCKiNbKM 3aBagdl BUMIPIOBAHb €
HEKOPEJIbOBAaHUMHM, MOXIIMBO BBAKaTH, IO MAaTpUIl B3aEMHUX CIIEKTPAIBHUX
IIITBHOCTEH SIBISIFOTH COOOO OIIHKU IMHAMIYHHX XapaKTEPUCTUK TOYHO BUMIPIOBAHHX
curHaniB. [lo-npyre, ekcreprMMEHTal bHI OLIHKM MaTpUIb CIEKTPAIbHUX IIIJIBHOCTEH
MOYKHA MOJIIMIINTH, KOJIH BiJIOMi OIIIHKH CHEKTPAIbHUX IIIbHOCTEH 3aBajl BUMipPIOBaHb.
OueBUIHO TaKOX, IO TPH BIICYTHOCTI 3aBajJ BHUMIPIOBaHb 1 MOXKJIMBOCTI TOYHOL
aTnpoOKCHMaIii OMIHOK JUHAMIYHUX XapaKTepPHUCTUK CUTHANIB JPOOOBO-panioHaIbHUMUI
(GYHKLISIME OTPUMY€EMO TOYHY OLIIHKY MOZENeil IMHAMIKH 00’ €KTa.

Cnucok BHKOPHCTAHUX JKepest

1. Baoxin JL.M. Crartuctuuna auHaMika cucteM ynpasnainss:/JI.M.broxin, M.}O.Bypuuenko.
— K.: HAY, 2003. — 208 c.

Hayxoeuui kepisnux — O.B. €pmonacea, acucmenm
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CHUHTE3 POBACTHOI CUCTEMH YIIPABJIIHHSI BUTIAPHOI YCTAHOBKH

IIpobnema ounIIEHHSI MPOMHCIIOBUX CTIYHHX BOJ HaOyBae Bce OLIBIIOrO 3HAUYEHHS,
OCKUIBKH OUTBINICTH OYHMCHUX CIIOPYA HiJIPHEMCTB 3aCTapijio, a HOBOYTBOPEHI IpiOHI
MANPUEMCTBA 1 KOONEpaTHBM HEe B 3MO3i 3a0€3MEUUTH SIKICHY OYHCTKY CTOKIB Y
BiZIMOBiTHOCTI 3 icHytounMu HopMmatuBamu ['JIK, a Takox IOBEpHYTH BOY Ha 000POTHE
BUKOpHUCTaHHS. I 3HW)KEHHS BOJOCIIOXKHMBAHHS Ta JUIS BHpILICHHS 3a3HAueHUX
3aB/laHb IIPONOHYETHCS 3aCTOCYBATH IIPOLEC BAaKyyMHOTO BHIIAPIOBAHHS NPOMHBHHX
BOJI i KOHIIEHTPOBAHUX TEXHOJIOTTYHUX PO3UHHIB.

BumapHi ycTaHOBKM 3aCTOCOBYIOTHCS B TEXHOJOTIl JJIsi KOHIEHTPYBaHHS abo
MOJTy PO3YMHIB, CyCcTeH3iH 1 eMymnbeiid [1]. KpiM ounmieHHs BoaH, B psAAi BUPOOHUIITB,
BaKyyMHO-BHIIADHA YCTAHOBKAa JIO3BOJISIE IIOBEPHYTH B TEXHOJIOTIYHI IIPOLECH
SJICKTPOJIITH 1 3HU3UTH, a00 MOBHICTIO BUKIIOYHTH, CKHJAHHS CTIYHUX BOJ, IIIO MICTATh
TOKCHYHI CIIOJIyKH Ba)KKHX METAJTiB: MiJi, IIMHKY HIKEN0, XpOMY , CBUHIIO Ta iH. [Ipu
LLOMY CaMi OYHCHI CIIOPY/H CTAIOTh HEMOTPiIOHUMHU.

Jnst mMozeni BUMapHOi CTaHIIi, MPEICTaBICHOI Yy MPOCTOPI CTaHIiB, BUKOHYEMO
napaMeTpUYHAN Ta CTPYKTYpHO-TIApaMETPHUYHUNA CHHTE3 pPOOAacTHOI CHCTeMH, sKi
3BOJIATHCS JIO CHHTE3Y ONTHMAJIBHOTO PEryJsiTopa Ta CIocTepiraya HeoOBHOTO MOPSAKY
BIiJIIIOBITHO.

Jlns cuHTe3y ONTHMAJIBHOTO PETyNsTopa 3a4aloThest MaTpuni A, B, mo ommcyioTs
IMHaMIKy 00’ekta, a Takox BaroBi marpuii (Q,R) mis ¢yHKIioHama sKOCTI, aami
PO3B’SI3yIOTBCS piBHSIHHSL Pikkari BigHOCHO Matpuii P° Ta BH3HAYAETBCS MATPHIL
onTUManbHUX KoedimieHTiB miacunenns Fy[2].

Jnst cuHTe3y crocrtepiraya HEMOBHOTO TMOPSIAKY, OCKIIBKM BHMIpH HEIMOBHI,
BuKopuctoByemo ¢ineTp JlroeHbeprepa, Ha mepiiomy erami cuHTe3y 3a1aeMoO MaTpuIii
crany cucremu [A,B,C,D]. Ha npyromy erami HeoOXiZHO 3amaTH MATPHIO 3MiHHHX
CTaHy, sIKi HeoOXifHO BimHOBUTH, C’ y Takuii crmocid, o6 BOHA JOMOBHIOBAJIA MATPHUIIIO
BuMmipiB C. Kpim nporo, HeoOXiHO BHOpaTH 3HAYEHHS BIACHUX YHCET A; MATPHI A
CHHTE30BaHOTO CIIOCTepirada Tak, mob BiH OyB cTiiikuii (TOOTO BIAcHI 4HcIia A; MalOTh
OyTn B JiBil HamiBIUIOMIWHI), Ta BH3Ha4uTH MaTpuiio K koedilieHTIB mincuieHHsS
crioctepiraya [2].

B pesynbrari CHHTE3y BITHOBWJIM CTaH CHUCTEMH Ta aHATITHYHO MOOYIyBaIn
CrocTepiray HEMOBHOTO MOPSJKY, @ TAKOX OTPUMAIIM ONTUMAIBHUH PEryisaTop, sKi
3a0e3MeuyIoTh CTIHKICTh CHCTEMH.

Cnucok BHKOPHUCTAHHUX J7Kepet

1. GEA Wiegand GmbH.TexHonorus BbInapuBaHusi.
2. A.A. Tynik, 0.0. A6pamoBud. OcHOBH CydacHOI Teopil ympaBIiHHS: HaBd4. mocid. — K.:
«HAY-npyx», 2010. —260 c.
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BXIJIHI CHTHAJIM KEPYBAHHS IIPY IIEHTU®IKAL MOJIEJIENR
JUHAMIKHU MIJIOTOBAHUX TA BE3NMIJIOTHUX JITAJTLHUX ATIAPATIB

Jns  migBumeHHS iH(GOPMAaTHBHOCTI eKCIEpHMEHTIB 3 ineHTH(ikamii HeoOXixHO
BUKOHATH IUIAHYBaHHS IIMX EKCIIEPHMEHTIB IS OTPHMAHHs ONTUMaIbHOT opmu BXigHOTO
curHaimy. Y ILed 4Yac JyKe PO3MOBCIOPKEHHM € METOJ IUIaHyBaHHS EKCIICPUMEHTIB B
YaCTOTHIN 00MacTi, sikuii 3anpornoHoBaHo B mpaiyix JI. JIetonra, I. Kommapa, [ix. lykenca
ta P. ITinTenoHa Ha BiAMiHy Bif 33/1ayi IUIAHYBaHHs €KCIICPUMEHTY B 4YacoBii o0iacTi, sika
Mae JIeKiIbKa HE/IONIKIB, a caMe, He BPaXOBY€E pealbHUX YaCTOTHHX BIACTUBOCTEH 00 €KTa Ta
HE Ma€ JOCTaTHBOI alropuTMidHOi mATpuMKd. Tomy B [1, ¢.92] mns 3amad ineHTH}IKALIT
MoZIeNiel IWHAMIKW JITAIbHUX amapaTiB (JIA) mpomoOHyeTbCs 3aCTOCOBYBaTH METON
IUIAHYBAHHS €KCIIEPUMEHTY B YaCTOTHIH 00JIacTi, IO JO3BOJISIE YHUKHYTH HEOJIKIB METOTY
IUTaHyBAHHSI €KCIIEPHMEHTY B 9acOBil oOmacTi.

ANTOPUTM 3HAXO/KEHHS ONTHMAJIbHOI'O BXIIHOIO CHTHANY, IIO BigmoBimae D-
ONTHMAJILHOMY IUIAHYBAaHHIO €KCIIEPUMEHTY 3 iIeHTH(IKALil, TPU SIKOMY MiHIMi3y€eThCs
JHcIepcis MoXuOKY BH3HAYEHHS MapaMeTpiB Mozeni, HaBedeHo B [1, ¢.92-95]. Takox
el alropuT™M BKIIOYaE B cebe MiHiMi3alifo mMmiK-pakTopy, L0 TapaHTy€e «IIIaAKICTb
PE3YIBTYIOUOTO CUTHAITY KePyBaHHSL.

OtpyMaHni ONTHMANBHUN CHTHAT KEPyBaHHS MOXKHA 3aCTOCOBYBATH TUTBKH IS
0OE3MUIOTHUX JIITATPHUX alapariB, OCKUIGKH BiH He MOXKe OyTH peanizoBaHui minoToM. s
OTPHMAaHHSI CHTHAJIIB KepyBaHHs TpareneinaabHoi GopMH, IO MOXYTh OyTH peasizoBaHi
IJIOTOM, TIPOIMOHYETHCS 3aCTOCOBYBATH IPOLEAYPY AalpOKCHMAIli CHTHAly KepyBaHHS,
OTPUMAHOTI'0 32 AITOPUTMOM, HaBeASHHUM B [ 1, ¢.92-95], npsiMuMu JTiHISIMH.

OtpuMaHi 3a IPUBEJEHOI0 METOANKOIO CUTHAIN KepyBaHHs Oy BUKOPUCTaHI IpU
izeHTudikanii moxeneit guHamikd [2, ¢.92-95] mimotoBanoro Ta Ge3MmMiIOTHOrO
nmiTanbHUX amapaTiB. Jlo 0e3mUIOTHOro JiTanbHOro amapary OyJio 3acTOCOBaHO
ONTHUMAaJIbHAN CHUTHAI KepPyBaHHS, OTPUMAaHUH 3a alrOpUTMOM, HaBedeHuM B [1, c.149-
151], Ta ampoxcMMOBaHMH TpsiMuMH JTiHIsIMHA. Kpammii pesymsrat Oyiio oTpuMaHO Ipu
curHaim KepyBaHHS Oe3 ampokcnmMamii. Ame Uit minotoBaHumx JIA ampokcmMaris Iboro
CUTHAITY HeoOXiTHa 1St #oro (hi3uvHOT peanizail MiIoTOM.

Cnucoxk BUKOPUCTAHUX AKepest

1. Kunina A.M. IlnaHyBaHHS €KCIIEPUMEHTY B YaCTOTHINA 0ONACTI [ BUBHAYCHHS ONTUMAIIBHOL
(opMHU CUrHATy KepyBaHHsI JTAIBHUM arapaToM, HeOOXIJHOro MpH iaeHTU]IKALi Horo IUHAMIYHHX
xapaktepuctuk / A.M. Knina, A.A. Tynik / CuctemMu ynpaBniHHs, HaBiramii Ta 3B’s13Ky: 30. HayK.
npaus. — K.: LHI HiV, 2010, - Bum2 (14). - C. 92-99.

2. Klipa A. Algorithm of state space identification of aircraft model / A. Klipa // Electronics
and Control Systems. —2012. — Ne4 (34). — P. 149-154.
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AHAJI3 3AJIE?KHOCTI SIKOCTI HABEJEHHSI BILIA BII TOYHOCTI
IMPOIHO3YBAHHSA JUHAMIKH PYXY MAHEBPYIOUYOI HJII

CyuacHMil eTam pO3BUTKY aBiallifHOI TEXHIKH XapaKTepH3yeThCs MOCTYIIOBOIO
3aMIiHOI0 TIJIOTOBAaHMX JITaJbHUX amapariB Oe3MUIOTHHMH, B THX cdepax Ix
3aCTOCYBaHHS Jie IIe MOXJIMBO 1 eKOHOMIYHO 0oOrpyHTOBaHO. Halibmmkunm MaiOyTHIM
BapTo ouikyBatu nosiBy BITJIA-BuHHIIyBaYiB, PO IO CBIAYUTH KOHLEMIS PO3BUTKY
BUHUIIYBa4iB IIOCTOTO TOKOJIHHSL.

Jlo HOBOTrO MOKOJIHHS BHHHMIIYBAYiB, 3pO3yMiNO IO, 3pPOCTaTHMyTh BHMOTH JO
TOYHOCTI iX HaBEJNCHHS HA MiJb. 3aJ0BOJCHHS LUX BUMOT MOXIIMBE 32 PaxXyHOK
onTuMi3alii paHile BiIOMUX, a TAKOXX CHHTE3Y 1 aHai3y HOBHX METOIB HaBEICHHSI.

Teopist oNTHMaIBbHOTO KEpyBaHHS CHCTEM CaMOHABEIEHHS PO3BUBAETHCS 0ararto
pokiB, MoOyZOBaHI ONTUMANBHI adropuT™Mu 00poOkM iHpopMmamii Ta QopMmyBaHHS
3aKOHy KepyBaHHs. Lle mpejicTaBieHO B psii BiJOMHX OCHOBHHX METOJIB HaBEACHHS
(MeToy HOTOHI, METOTy MapaJIeIbHOTO 30JIM)KEHHS, METOIY NMPOTOPLIiHOTO HaBeIeHHS
Ta iH.). OnHaK, pilIeHHs BCiX [MX METO/B HAaBEICHHS 3aCHOBAHO HA MPUITYLICHHI, 1[0
LJTb PyXa€eThCs MPSIMOIIHIHHO 1 30ypeHHs i€ Ha CHCTEeMy BUMIiPIOBaHb SIK OLTHI IIyM.

Mertoto nocmimkeHHS OyB aHaNi3 3aJIeKHOCTI sikocTi HaBeaeHHs BIIJIA Bix TouHOCTI
MPOTHO3YBAHHS PyXy MaHEBPYIOUO IIiJIi Ha MPUKIAAl AEKITBKOX ICHYIOUHMX alITOPUTMIB
HaBeJEeHHS

B pesynprari pocmimkeHHS OyJIo NMPOMOJETBBAHO TPACKTOPHUH PyX I, SKUH
PO3IIISAA€ThCS K PyX AWHAMIYHOI MaTepianbHOI TOYKH, Ta MPOMOJEIBOBaHI JEKijIbKa
ICHYIOUHMX aJTOPUTMIB HaBEJCHHS 3 Pi3HOI0 IIMOMHOIO NMPOTHO3YBAaHHS pyXy WiNi, B
niarnasoHi Bizx 1 1o 5 cex.

ITig yac HaBe/leHHS B KOKEH MOMEHT 4acy NMOMMIIKA HAaBEJEHHS JOPIBHIOE BEKTOPY
mpomaxa, SKHH B CBOIO Yepry 3aJleXHTh BiJ BiJCTaHi Ta KyTa Bi3yBaHHS IiJIi.
TTOMUITKOIO K HABEACHHS BIIJIOMY MOXKHA PO3IJISIATH SIK CyMy HOMHJIOK HaBEJICHHS B
JMCKPETHI MOMEHTH 4acy BIIPOJOBX BCHOTO IPOIECY HaBeleHHS. J[JI1 OWiHKH SIKOCTI
HaBegeHHs BITJIA GyB 3anmponoHoBaHM MOKa3HHK SKOCTI, IO SBJISE COOOIO Pi3HUIIO
NOMWJIOK HAaBEICHHS MK «peaJbHUM»(3aCTOCOBAHHM) aJTOPUTMOM HaBEJCHHS i
«imenpHUM»  (TMIPOTHO30BaHE MICIIE3HAXO/DKEHHS 1T chiBmagae 3  (aKkTHUHHM).
TouHICTP TPOTHO3YBaHHS PyXy LI XapakTepu3ye KOMYJISTUBHUH MOKA3HMK, SIKHN
CKJIafa€ThCs 3  pI3HMIb  BiACTaHed MDK  (AaKTHYHAM Ta  HPOrHO30BAHUM
MICIIE3HaXO/KEHHSM LTI B aHAJIOT14HI AUCKPETHI MOMEHTH 4acy.

OtpuMaHi pe3yJbTaTH JOCTIPKEHHS HArvsJHO JIEMOHCTPYIOTh 3HAYHWI BIUIMB
MIOMUJIKH TIPOTHO3YBaHHS Ha SIKICTh HABEACHHS, L0 HA TMPAKTHI 03HAYA€ MOXJIMBICTH
MOKPAIIEHHsT  SIKOCTI ~ METOJIB  HAaBEJCHHS [UIIXOM  IIJBHINEHHS  TOYHOCTI
NIPOTHO3YBaHHS.

Hayxosuii kepisnuk — B.I1. Bouapnikos, 0-p mexH. Hayk, npogecop
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MULTIDIMENSIONAL DATA WAREHOUSES FOR ANALYSIS OF TECHNICAL
STATE OF AN AIRCRAFT AND ITS PARTS

According to the safety requirements, the checks of technical state of an aircraft and its
parts are preformed with rather high frequency, at least daily or before and after each flight.

The information obtained during this checks is used to find out what element needs to be
repaired. But also this information can give us quite large amount of knowledge about quality
and technical properties of durable exploitation of the aircraft devices.

The problem of obtaining this knowledge is based on two conditions. First of all the
information is too dissimilar to be normalized by some criteria into one unificated system.

The second is that this information is placed in conceptually different containers such as
relative databases, flat files and even paper reports. Performing some analytics based on this
information is very work capacitive.

For example, preparing of cross-time report on resource of some certain element using
archive of paper reports should take the days or even weeks of work time. If this information
is stored using relative database, you should be forced to design complicated query.

And if you want to obtain such report with rather small difference from previous one, you
should perform all this hard long-time work over and over again.

The goal is to design the intelligence system that will store the information from different
sources in the comfortable form to analyze it. In other words we should design online
analytical processing system (OLAP). Essentially OLAP gives a possibility of easy analysis
of data from multiple perspectives.

The idea is to save the result of check, the so-called FACT (qualitive and quantitive
information obtained during check) on the cross section of the DIMENSIONS (sets of all
possible conditions, definitions and factors) that describe this fact such as time, type of
element, type of check, element model number, aircraft model etc.

And we will be able to obtain whole list of information during certain period of time
relative to certain airplane performing certain type of flights (whatever) in one simple action.

During this presentation you will get acquainted with types of information obtained
during aircraft checks, basic principles of multidimensional data warehousing and
theoretical model of its usage on aviation data.

Science supervisor — Klipa A. M. PhD, associate professor
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CHUHTE3 POBACTHOI CUCTEMM YIIPABJIHHA AEPOCTATUYHOI
JIAT®OPMH

CrpatocepuuHmii aepocTaT BCE YACTINIe pPO3TISIAETBCS SIK  OaratooOirsroya
miatdopma st MaiilOyTHBOTO 3aCTOCYBAaHHS 3 METOIO TEJIE3B'SI3KY 1 CIIOCTEPEKEHHS
HABKOJIMIITHBOTO CepeoBHIA. AepoCcTaT MOBUHEH 30epiraTu CTIMKiCTh 1 AKiCTh CHCTEMHU
YIpPaBIiHHA NPU  3MiHI MapaMeTpiB y 3HAUHHX MeKaX, TOOTO cUCTeMa IOBHHHA OyTH
pobactHoto. st 3a0e3redeH s Mpane3IaTHOCTI CUCTEMH TPH KOHCTPYIOBaHHI 3aKOHIB
KepyBaHHs HEOOXiJHO JOCATHYTH KOMIPOMICY MK TOYHICTIO CHCTEMH i ii poOGacTHICTIO.
3 wmieto Mertoro 3actocoByerbest Ho/H,, GararomomenvHuil miaxin, skuit 6a3yerbcs Ha
BHKOPUCTaHHI CKJIaJHOTO IIOKa3HWKa SKOCTI, IIO BKJIIOYaE€ B cede OLIHKM SKOCTI
HOMIHAJIFHOT Ta 30ypeHol Moeseil py eTepMiHOBaHUX Ta BHUIIQJAKOBUX 30ypEHHSX, a
TaKOX OIIIHKH POOAaCTHOCTI IIMX CHUCTEM 3 BIIIOBITHAUMH BaroBMMH KoeQillieHTaMu
(MuOXHUKamu Jlarpamka).

CxJ1aiHUH TIOKa3HUK SKOCTI CKIIAIAETHCS 3 HACTYITHUX KOMITOHEHTIB!

1) Hy-HOpM™Ma a1t K0o)KHOT MOJIeINi TUCKPETHOT CHCTEMH B JIETEPMIHOBAaHOMY BHUITAJIKY:

sz\/i[XZ~Q~Xk+uT~R~u ]. (1)

ne: X- BeKTop cTaHy, U- BXigHUI BekTop kepyBaHHs, Q,R-Barosi Marpuii.
2) IUIsl KOXKHOT MOZIeNi IMCKPETHOT CUCTEMH B CTOXaCTHYHOMY BHIAJKY:

J, =y{E4[X!-Q-X, +u"-R -u] 2

3) H,-Hopma GYHKI[I KOMIUIEMEHTApHOI YYTJIMBOCTI JAMUCKPETHOI CHCTEMH , LIO €
MipoI0 poOGACTHOCTI, TSl KOXKHOT MOJIEII:

I, = SZPS(T(J'CO)), 3)

JIe:G-CUHTYJIsIpHe 4nciio MaTpuii T, O -MakcHMajbHEe CHHTYJSIpHE YHMCIIO Ha 3aJaHii
YJacTOTI.

1i HopMu MO’KHA BUPA3UTH Yepe3 rpaMiaHu KepoBaHOCTi L., L,, 110 BU3HaUarOThCS
3 pilleHHs piBHSAHG JIsyHOBa:

AL A ~L +BB'=0 , AL, A-L +C'C=0 (4)
CKJ'IaZ[HI/Iﬁ IIOKa3HUK HKOCTi MO’KHa 3a1ucaTtu 'y BHFJ’IH}Ii
J =N+ A KT A NI A AT+ AT + PF (5)

n n . .. . .
e A d,)\, s %,7\}) — BaroBi Koe(illieHTH, 10 HEOOXigHI JJIs TOTO, MO0 3poOUTH

s
MIPOTIOPLIHNI BHECOK CTOXAaCTUYHOI i JI€TepMIHOBAHOI YAaCTHH B CKJIAQJHHUN MOKa3HUK
skocrti; PF-murpadna dyHkiis.
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NAVIGATION MEANS FOR LEGO NXT MINDSTORM ROBOT

To create a completely autonomous Robot it is necessary to solve some classical
problems (design, control, navigation etc.), which depends on the Robots destination.

If to observe the problem of complete robot creation, since the moment, when this
robot is completely designed (mechanically) and still not programmed, the primary task
is to create navigation means for robot. For any robot, the ability to navigate in its
environment is extremely important. Avoiding dangerous situations such as collisions
and unsafe conditions (temperature, radiation, exposure to weather, etc.) comes first, but
if the robot has a purpose that relates to specific places in the robot environment, it must
find those places.

Robot should has ability to determine its own position in its frame of reference and
then to plan a path towards some goal location.

Traversed path calculation based on multiple ultrasonic sensor algorithm cannot be
used properly because of the high value of error. It appears because of the algorithm
peculiarities (ultrasonic sensors are switched on and off in turn, so only 1 sensor is
working in a time). Using this algorithm, sensors cannot read data very often, and the
more will be the velocity of the robot, the greater would be an error.

Traversed path calculation based on the data about wheels rotations has relatively
small error, but it is linearly dependent on distance. The more distance, the greater
would be this cumulative error.

Chosen equipment (Lego NXT Mindstorm kit) and software (Bricx Command
Center) gave a possibility to implement all the necessary functions and programs, to use
all the necessary technologies and communication protocols.

Analyzing created means of navigation, it is possible to say that it is not efficient to
use ultrasonic sensor for navigation in dynamics, like calculation of travelled path,
because of algorithm peculiarities. Calculation of traversed path based on data from
motors shows much better results. The error value is smaller, but it is cumulative.

The more distance, the greater would be an error. In addition, this method is very
dependent on motor power and ground surface.

These implemented means of navigation have their own peculiarities and
dependencies, but it is possible to combine these methods to achieve much greater
results. For instance, cumulative error of the traversed path calculation function based
on the data from motors can be corrected using data from ultrasonic sensors.

Supervisor — A.M. Klipa, PhD, associate professor
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MOKJIMBOCTIMATLABAJIA POBOTH 3 AYA10-JAHUMH

Matlab ~ —maker  OpPUKITATHUXIPOTpaM Ui YHCIOBOIO  aHamizy, a
TaKO)KMOBAINIPOTPaMyBaHHs, IOBUKOPHUCTOBYETHCS B maHoMy makeri. OpHielo i3
OCHOBHHX 3a1a4 cucteMu Matlab 3aBxau Oyi1o HafaHHS KOpUCTYBadaM HOTY>KHOT MOBH
NporpaMyBaHHs, OpPICHTOBaHOI Ha TEXHIYHI I MaTeMaTH4YHI PO3paxyHKH 1 31aTHOI
MIePEBEPIINTH MOXKIUBOCTI TPAAULIHHUX MOB ITPOrpaMyBaHHSI.

IIporpama Mae IIUPOKE cepeIOBUIIE At 00poOKH i aHamizy ayaio-gaHux. Crioyatky
mporpaMa Maia juine oaHy ¢yHkiiosound, sika JO3BOJISIA MPALIOBATH HAJ 3ByKOM. 3
Bepcii 5.0 cmctema Matlab wmictuTh Taki (yHKHIi 32 JONOMOTOIO SIKHX ICHYE
MOJKJIMBICTH 3aIlCy Ta BIATBOPEHHS ayHio-HaHuX. Y HBOMY IepeadadeHi GyHKIIi At
BIZITBOPEHHS 1 3aIMCy 3BYKY, a TaKOX JUI PoOOTH 31 3ByKOBUMH (aiimamu (opmary
wav. [lns 3untyBannasg wav -¢aiinis B MATLAB BuxopucroByeTsest pyHkmis wavread .
€ MOXJIMBOCTb 3YMTYBaHHS JaHUX 3 wav - (ailly He MOBHICTIO, a OKPEeMHMH
¢parmenTamu. [l meperyisay 3BYyKoBoro curHainy MatlabMaemo 3morymoOymyBaTi
rpadik 3a gomomoroto ¢ynkuii: plot (y). Kpim Toro, e€ moxmuBicts rpadiuHo
BiZIOOpa3HTH THMYACOBY 3aJIe)KHICTh 3BYKOBOTO CHTHAJy, HOTO YaCTOTHHUH CHEKTp i
CIIEKTPOTpaMy, sika Ja€ MOXKJIHBICTh BiZJOOpaKEHHS MAaCHBY JAaHHX 3BYKOBHX CHTHAIIIB.
3BYKOBHI CHUTHAJl NpH IIBOMY AITHTHCS Ha 0e3Nid (h)parMeHTiB, a CIEKTporpaMa Jae
YSIBIIGHHS IIPO PO3IIOJIUT YACTOT CIIEKTPY B pi3HI MOMeHTH 4acy. [lonibHi cnekrporpamu
MOXYTb OyTH BUKOPUCTaHI P po3poOIii METO/IB pO3ITi3HaBaHHS 3BYKIB.

Matlab3abe3nedye Haa3BHYAtHO BENMKI MOXKIMBOCTI CTBOPEHHS IPOrpaM oOpoOKH
CUTHANIB JUISl Cy4acHMX HAyKOBHX 1 TeXHIUYHHMX aonatkiB.KpiM Toro, € MOXIHBICTH
rpadiyHO BiIOOPA3UTH TUMUYACOBY 3aJICKHICTH 3BYKOBOTO CHTHANy, HOTro 4acTOTHHUI
CIIEKTp 1 CIIEKTPOrpamy, sIKa Jla€ MOXJIMBICTb BiJIOOPaXEHHS MACHBY JAHUX 3BYKOBHX
CHUTHANIIB. 3BYKOBHH CHTHAI TIpH IbOMY JUIAThCI Ha Oe3miy ¢parMmeHTiB, a
CIIEKTpOTpaMa JIa€ YSBJIECHHS MPO PO3MOJIN YacTOT CHEKTPY B pi3HI MOMEHTH 4acy.
Ioni6Hi cnekTporpaMm MOXYTh OyTH BHKOpPHCTaHI TpH po3polIi  MeToxiB
po3mi3HaBaHHS 3BYKIiB.Y IakeTi BUKOPHCTOBYETHCS Pi3HOMaHITHA TeXHiKka (uIbTpamil i
HOBITHI aJTOPUTMH CIEKTPAJIBHOrO aHalizy . BiH MiCTHTh MOXIyii Juisi po3poOKu
JMHIHHUX CHCTEM 1 aHATi3y YaCOBHX PSJIiB.

OCHOBHI BJIaCTHBOCTI:

e  MOJEJIIOBAHHS CUTHAJIIB 1 JIIHIHHUX CHCTEM;
®  IIPOEKTYyBaHHSI , aHAJI3 i peanizaris [u$POBHX i aHATOTOBUX (IIBTPIB;
e mBHAKe nepeTBopeHHs Dyp'e, TUCKpETHE KOCHHYCHE Ta iHINI MePEeTBOPEHHS ;
e  OIiHKA CHEKTPIB i CTaTUCTHYHA 0OpOOKa CHTHAJIIB
TeHepallis CHTHANIB Pi3HOI hopmu .

Hayxosuii kepisnux — €.0. ['aes , 0-p mexwn. HayK, npoghecop
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KOHBEPTATOP ®I3UYHUX BEJIUYUH

Byap-siki mocHiaM B Hayli CYyMpPOBODKYIOTBCS BHUMIpIOBaHHAM. OCHOBOIO TOYHHX
BHUMIPIOBAHb SBJISIOTHCS 3pYU4Hi, YITKO BU3HAYCHI OJJMHULI BEJIUYMH i €TaJIOHH IIUX OJUHHIIb.
B cBo0 uepry, TOUHICTh €TAIOHIB BiZoOpa)kae piBeHb PO3BUTKY HAYKH, TEXHIKH, TOBOPUTH
PO HayKOBO-TEXHIYHHI MOTeHIiaN KpaiHu. [IpoTe po3BUTOK Hayk B Pi3HHX KpaiHaX B pi3Hi
Tepioy TPOXOIHB IO PIi3HOMY 1 OmHI 1 Ti X (I3WYHI BENMYMHU BHUMIPIOBAJIHCS HE
onrHaKoBO. Lle — Benmmka HEe3py4HICTh MPH B3a€EMHOMY CIIUTKYBaHHI, OpraHi3alii TOpriBii
MK KpaiHaMH.

B naniit poGoTi mpoaHai30BaHO iCTOPIIO PO3BUTKY OAMHHIIG BHMIPIOBAHb (Di3MUHIX
BEJIMYMH JIOBXXUHH, MacH, 00’eMy, 4acy, CKJIaIeHO KOMIT' IOTEpHY MporpamMy HepeTBOPEHHS
OJIMHHWITH BUMIPIOBAHHS (DI3NYHMX BEJIWYMH, WidiOpaHO IiKaBi 3ajadi Ui YYHIB 10 JaHii
TEMI.

3aBaaHHs poOOTH:

- IpoaHaNi3yBaTH ICTOPII0 PO3BUTKY OJHMHHIL BHUMIPIOBAaHb (DI3MYHMX BENMUYNH
JIOBKHHH, MacH, 00’ €My, Jacy ;

- CKJIACTH KOMII'FOTEpHY IpOrpamy NEpeTBOPEHHS OAWHHIb BHMIpIOBAaHHS (i3MYHHX
BEJIMYHH ;

- 3MIACHUTH MiAOIPKY IIKAaBUX 3aBIaHb AJIA YYHIB [0 JaHil TeMi.

AXTyalbHICTh JIQHOI TEMH IOJIATa€ y TOMY, L0 32 OCTaHHI POKH OYpHOTO PO3BUTKY
HayKH, TOPIiBINi, CHUIKYBaHHS PIi3HMX HApOAiB BHHUKIA MOTpeba yHidikalii oAuHHIb
BUMIpIOBaHHA (I3MYHMX BEIMYMH Ta IIBHAKOTO IIEPETBO-PEHHS PI3HUX OJWHHIL
BUMIpIOBaHb B MixkHapoHy cucteMy omuHHLD (CI).

Mera HaykoBOi poOOTH: OXapaKTepU3yBaTH Ta CHCTEMATH3YBAaTH OMHHUII BUMipIOBaHb
(hi3MYHIX BEMYMH JIOBXKUHHU, MacH, 00 €My, 4acy, MOKA3aTH iCTOPIO IX PO3BUTKY B Pi3HHUX
HapoaHocTell. CKIacTH KOMIT'IOTEpHY IIpOrpaMy HepeTBO-PEHHS OIMHHIb BHMipIOBAHHS
(I3NYHUX BETYNH.

OcCHOBHI IiICYMKH poOOTH:

- IPOAHANI30BAaHO ICTOPII0 PO3BUTKY OJMHMIG BHMIpIOBaHb (DI3HUYHMX BENMUNH
JIOBKHHH, MacH, 00’eMy, 4acy.

- CKJIaZICHO KOMIT'IOTEpHY MpOrpaMy IEepeTBOPEHHS OJMHMIL BUMIPIOBAHHS ()i3UYHHX
BEJIMYMH

- TIPOTSATOM TIEPIIOTO HABYAIBHOTO CEMECTPY MPOBEAEHO TECTyBaHHS mporpamu y 11-A
kiaci Benmko6arayascekoi 3011 I-111 crymeHiB.

- TIEpCIEKTHBY MOAAJBIIOI POOOTH Haj MPOTPaMO0 MOJSIraloTh Y il BIOCKOHA-JICHHI,
po3po0Li  TporpamMy MepeTBOPEHHI OIMHHIG BUMIPIOBAHb iHIIMX (Di3MYHKMX BEIHYHH 0
yHidikoBaroi MixxaapoaHoi cuctem (CI)

TIpaKTH4HE BUKOPUCTAHHS: HAYKOBY POOOTY MOXKHa BUKOPHUCTOBYBaTH B HaBYAIBHUX
Oimsx Ha (aKyJIbTaTHBHUX 3aHATTAX 3 1H(POPMATUKH, ypOoKax (3K i MaTeMaTHKH,
PO3B’I3yBaHHI HAYKOBHX 3aBJaHb MPAKTUYHOTO CHPSIMYyBAHHS I IEPETBOPEHHS OAMHUIID
BUMIPIOBaHHS (i3MYHHX BEMMYMH. Po3poOieHa KoMI'roTepHa mporpama Hajae JOHMOMOTY
TIpH OpraHizallii TOPriBiIi, CHUIKYBaHHI JIIOJIEH PI3HUX HAIllOHAJIGHOCTEH.

Hayxosuii kepisnux — €.0. [aes, 0-p mexH. Hayk, npoghecop
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INPOI'PAMYBAHHSA ®PAKTAJIIB Y MATLAB

OpakTany — € OJHUMH 3 HaWIIKaBIIINX Ta Hal3araJKOBIIINX BIIKPUTTIB B icTopii
marematuku. lle cxmamHi reomeTpuyHi  (Qirypw, IO BOJOAIIOTH BIACTHUBICTIO
caMonoAiOHOCTI, TOOTO CKIIaJIeH] 3 JCKITbKOX YaCTHH, KOXKHA 3 SIKHX MOAIOHa BChOMY
Tiny uinkom.DpakTajabHi AJTOPUTMH YacTO BHUKOPHUCTOBYIOTBCS Y KOMIT IOTEpHIi
rpadiri, came ToMy 1151 TeMa Hapasi € akTyaapHO.DpaKTanu BiTHOCATHCS HE TITBKH 10
KOMIT'IOTepHOT Tpadiku, a # g0 aviamii. Hampuxmax, sBume TypOyleHTHOCTI
MOSICHIOETHCS 32 JOIIOMOTOI0 (PpaKTajiB

OcHoBHUMY 00'€KTaMH B HaIIOMY JOCII/UKEHHI € Taki (hpakTany sIK: TPUKYTHHK Ta
xumuM CepriiHebkoro, marmopots bapaeni ta midaropose nepeBo. st KoxkHOI mapu
¢paxtanis Oyio ctBopeno GUI(rpadiunuii inTepdeiic kopucrypaua).

ITobynoBa TpukyTHHKa CEpNUHCHKOTO MOYMHAETHCS 3 OyAb-SIKOTO TPHUKYTHHKA B
IUTOIIMHI, TOIITy KOXHOI CTOPOHM Ha JBi piBHI dacTunu. [ToTiM MM 3’€AHYEMO TpHU
OTpHUMaHi TOYKH MK CO00I0 1 OoTpuMyeMO 4 piBHI TPUKYTHHKU. TPUKYTHHK B LEHTPI
myctuit. Tex came Mu podumo 3 iHmmMu TproMa. L{ono xummma: OymyeTbes KBaapar,
SIKHUIITATBCS Ha 9 piBHHX KBaapatiB. Tex came Mu poOMMO 3 yciMa KBaapaTaMu, KpiM
LEHTPaJIbHOTO. Temep KOXKeH 3 8 MaleHbKUX KBapaTiB CIPHHMAETHCS SK MEPBiCHHUM.
TakuM 4HHOM, 3a JOIIOMOI'O0 PEKypcii, sika Oysia BUKOpHCTaHa B 000X HporpaMax, st
moBToproeThes. Li aBi mporpamu Oymu 06’ enHani Mixk coboro y GUI. B ogHOMY BikHI €
IIBI OCi KOOpIWHAT, B SKUX, BIANOBiIHO, OyayroThes (paktanu. Bu moxere 3amaBatn
KOOpPAMHATH TOYOK TPUKYTHHKA, KOJIIp (paKTaya ta HOro mopsaok.

AnroputMm noGyaoBu manopoti beprcii 6a3yersest Ha adiHHOMY MEpEeTBOPEHi,TOOTO
¢ikcyBaHHI Ha MOYaTKOBOMY eTami OyIb-fKOi TOYKH i B MOJANBLIOMY LHKIIYHOMY
apiHHOMY TIEpEeTBOPEHHI CHCTEMH KOOPAWHAT, B SKilf MICTHTBCS JaHa TOYKA.AJITOPUTM
noOynoBudpakrana: 1)0yaoBa crapToBoi TOUKH, 2) BHOIp KOOPIMHATHOI TpaHCHOpMAIIii
BIJITOBIJTHO 710 33/IaHOTO KOE(ili€HTY BipOTiHOCTI, 3) HEPEMHOKEHHS CTAPTOBOI TOUKH
METOJOM MarpuyHOi TpaHchopmarii, 4) Oe3kiHedHa irepamisi, BUKOPHCTOBYIOUH
OTpPHUMaHy TOUKY SIK IOYaTKOBY.

Hepeo Iliparopa mae MeHII CKIagHUNA aIrOPUTM: MOYMHAEMO 3 MOOYIOBU
KBaJpaTy, Ha BEPXHIH CTOPOHI KBajpaTy OyAyeTbCsl MPSIMOKYTHHI PiBHOCTOPOHHIMN
TPUKYTHHK, TilIOTEHY30I0 SIKOTO € CTOPOHA KBapaTa, Ha KaTeTax OyayloThCs KBAaApaTH,
a Ha TMPOTWISKHUX KAaTeTaM CTOPOHAX 3HOBY OYAYIOTHCS MPSAMOKYTHI PIBHOCTOPOHHI
TPUKYTHUKH. 32 JONOMOTOI0 peKypcii st moBToproeThes.. [arepdeiic GUIMictuts: nBa
BiKHa 3 OCSIMH KOOpJAMHAT, B SKUXOYIYIOThCS (paKTaid, BU MOXETEe 3aaBaTH KOJip
(pakTaniB Ta ryCTHHY TOYOK Ha MarnopoTi. Takox MOXKHA T00aunTH MpUKIIa] GpakTaiis
y HOBOMY BiKHi IIPOCTO HATHCHYBIIIH Ha I0JJATKOBY KHOTKY B camiii mporpami GUI.

Sk migcyMok, Ha TPHKIAIl PO3pOOJICHUX MPOrpaM MOXYTb OyTH CTBOpEHI HOBI,
OiJIbLI JOCKOHA, JUIsl IPAKTUYHOT'O 3aCTOCYBaHHS (DpaKTaiB.

Haykosuii kepisnux — €.0.1ace, 0-p mexn. nayk, npoghecop
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MATLAB-TECTYBAHHS 3HAHb YUHIB 3 IOBEPXOHb
JIPYTOT'O TOPSIAKY

Po3yMmiHHS aHamiTHUHOT TeoMeTpii € HeoOXiqHMM OarakeM 3HAHb y HAIUiil ramysi.
Hnst cTyneHta BaxnuBo BMiTH OymyBatu 3D rpadiky 3a JOMOMOror pi3HOMaHITHHUX
koM toTepHux mporpaM. MATLAB pae MOMXIMBICTH CTyAEHTaM BIOCKOHATIOBATH
MaTeMaTH4HI 37i0HOCTI Ta MepeBipATH CBOI 3HaHHA. MeTol0 pOOOTH € CTBOPUTH
Iporpamy, sika 3aTHa IIepeBipsATH 3HAHHS CTYJIEHTA 3 aHANITHIHOI TeoMeTpii, a came 3
Temu “ [ToBepxHi APyroro nopsaxy .

st poro BUKOPUCTOBYIOThCst 5 GUI-BikOH, BiAmoBigHO 5 1X m-QyHKIN Ta OAUH
HaWBaXJIMBILIMI CKPHUNT, 3 SKOTO PO3MOYMHAETHCS MPOrpaMa TECTyBaHHS. Y HBOMY
MICTUTBCS Taka iHGOpMamis SK HOMEp BapiaHTy, a,b,c-koedillieHTH, Xy,Vp,z)-
KOOpPIMHATH LIEHTPIB MOBEpXOHb (KoMmaHna global). Tlporpama TecTye 3HaHHS YYHIB 3
TaKUX ITOBEPXOHb: EININCOiN, OJHOMOPOXXHUHHHUIA TinmepOoIoia, JBOMOPOKHUHHHI
rinepbonoin, eminTHYHWE — mapabonoim, KOHycC, mapaOoNiYHUA  TimepOoIoim.
Komm’totepHi nporpamu, y Tomy unciai MATLAB, He cipuiiMaloTs 3aranbHe piBHSHHS
MIOBEPXOHb JPYToro Iopsaky. ToMy BHKOPHCTOBYIOTHCS DPIBHSHHS y IapaMeTpHUHil
¢dopwmi. 1106 300pa3uT MOBEPXHIO, HEOOXITHO BKa3aTH 3HAUYCHHS MIiBOCCH Ta 00JacTh
BU3HAUYCHHS MOBepxHi. [lepiie reHepyeThesi BUMAIKOBO IPOrpamMolo, APYre € CTaluM
IUTSL KOYKHOT TIOBEPXH.

Jnst noOynoBu (Girypyu BUKOPHCTOBYIOTECS TaKi KOMAaHAU SIK ones(size(v)) Ta mesh.
Komanna ones(size(v)) 03Ha4ae CTBOPEHHS MATPUIl TAKOTO K PO3MIpY K V, ajie B sKiil
BCi eJleMeHTH AOpiBHIOTH oxuuuli. Lle motpibHo mis Toro, mo6 3HaueHHs X, Y, Z
Oy MaTpUILIMHK, [UII BUKOPHCTaHHS KOMaHIW mesh, IO BINNOBiZae 3a MOOYIOBY
TpuBHMipHOTO rpadiky. Homep BapiaHTy BH3HAYa€THCS PaHIOMHO, BUKOPHCTOBYIOUH
KOMaHau rand (TeHepye Yucna) i round (3a0KpyTIIOE€ OTPUMaHe 3HAYCHHs). Y mporeci
MporpaMyBaHHs 3aisHI pi3HI IUKIH, Taki sk while, for, if. 11lo0 BuBecTH HaHi Ha
eKpaH, iCHye aBa crmocoOu: 3a jpomomororo guide cepemoBwmina ta 6e3 Hhoro. B GUI
CTYACHTY TPOIIOHYEThCS YOTHPH 3allUTaHHS, Ha sKi Tpeba maTw BigmoBiab. 3amadi
BIIOPSIKOBAHI 3a piBHEM CKJIaAHOCTI. BUKOHABIM iX CTYAEHT OTpHMYy€E KITBKICTh OaliB
3a BCi BUKOHaHI 3aBJIaHHSI.

IIpu crBopenni GUI B guide cepenoBuiili BUKOPHCTOBYIOTHCS Taki 00’ektu: radio
button (wa maneni Button Group), push button, static text, axes, edit text. Y mpoueci
poGotu 3 guide 3MiHIOBaNMCH Pi3HOMAHITHI MapaMmeTpu: color, font name, font size,
foreground color, string, tag, tooltip string, enable.

Lst mporpaMa Moe CIyryBaTH OCHOBOIO /I CTBOPEHHS aHAJIOTIYHUX TECTYBaHb 3
immmx ramy3s Haykd. 11 MOXHA BIOCKOHATHTH, HATIDHKIAM, POSIIMPUBIIM Ha GiTbITY
KITBKICTh 3amuTaHb. /laHe TecTyBaHHS € JIOCTAaTHIM sl TIEPEBIpKU 3HAHb CTyJIEHTa 3
Temu «IloBepxHi Ipyroro HOpsaKy».

Hayxosuii kepisnux — €.0. T'aes, 0-p mexwn. Hayk, npoghecop
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MATLAB’ APPROACH FOR CONSTRUCTING DATA BASES

MATLAB (MATrix LABoratory) is mainly famous as a computing tool rather than a
programming environment [1]. However, it facilitates a number of programming tasks
such as implementation of advanced algorithms, creation of user interfaces etc. This work
aims to research MATLAB’ capabilities for working with data sets and data bases.
Besides known MATLAB’ data types like numbers, matrices and symbols, its more
advanced data types as Structures and Cell Arrays were used to achieve this goal. The
data base “Student List” with relevant fields and methods was taken as an example. Two
approaches were investigated.

1. Approach with struct (Structures) assumes that fields with text column-matrices
“Student Number”, “Student’s Name and Surname”, several numeric columns “Birth
Data”, “Discipline Marks” and “Mean Mark” etc were managed by rather simple
algorithms. One could access any data by so called dot-syntax like StructName.StudName
(for example Stud.name = 'Alex', Alex.mark ="'5"; Alex.date of birth = '07.07.1994").
Internal MATLAB’ algorithm struct( ) may be used for creation collections of data. Like
over, when several cell arrays are created, they can be put into a GUI-envelope that ,
which will grant a user easier and faster access to them and their elements. The role of the
GUI here is the ability to make all the needed data accessible from one place and to save
the time it takes to type the command for accessing the needed data.

2. Approach with Cell Arrays adopts creation of complex data collection in MATLAB
by means of curved brackets { and }, in contrast to square brackets [ and | for creation
matrices. Method of Structure involves creation of a new structure which will be filled
with information. For example: >>NameOfTheList={1:24,1:10}. This creates a new cell
array with 24 lines and 10 columns. First line will be organizational. For example:
>>NameOfTheList{1,1}="Number on the List’, {1,1}- in the first cell of the first line and
the first column of the table the data which is needed will be posted. Again, each element
of the data collection may be created individually or managed along with the whole
collection. The fields like these were managed via a comfortable GUI (Graphical User
Interface) with standard elements like Check Box, Radio Button, Listbox, Push Button etc
with an exchange between them through global descriptions. In this GUI, for example,
Buttons and algorithms were foreseen to automate adding new student names and mark
data for existed and new students and calculating the mean values of the marks. Another
way to see all data is to use command cellplot, that creates graphical table with all data,
but this table can be not comfortable for user.

Conclusion: Both methods have its own advantages and disadvantages. MATLAB
allows creation such processors for data, and this its capability is worth to use in practice
as well as in teaching of modern programming.

References
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CUCTEMA ABTOMATHUYHOTI'O YIIPABJIIHHSI TPAHCIIOPTHUM
JITAKOM Y PEXXUMI TPAEKTOPHOT'O KEPYBAHHSA
3A EHEPTETUYHUM KPUTEPIEM

Bigomi cydacHi CHCTEMH aBTOMAaTHYHOTO KEPYBaHHS JIITAKOM y PEXUMI
"BepTrKanpHa HIBHAKICT" BUKOPUCTOBYIOTh KaHal KepMa BHUCOTH Ui 3a0e3MeyeHHS
LIIJIECTIPAMOBAHOIO KEpyBaHHs 33/IaHOI0 BEPTUKAIBHOO MIBUAKICTIO. [IpH 1IboMy KaHa
TATH 3a0e3mnedye crabimizamiio y pydHoMy abo y aBTOMAaTHYHOMY KEpyBaHHI 3aIaHol
MPWIATHOT MIBHIKOCTI.

Pexxum “BeprukanbHa IIBHIKICTS” peaii3oBaHMi Ha mitakax thma AH, Airbus,
Boeing.

ba3oBuM pexxrMOM BIiTUM3HSHUX JIiTakiB npy BBiMKHEeHI CAY € pexum crabimizamii
KyTa HaXWIy TPaeKTopii abo 3a BiJICyTHOCTI CUTHAY KyTa HaXWIIy TPAeKTOpIl - TaHraxa.
Ha nitakax tumy Airbus Ta Boeing 6a3oBum pexxumoM mpu BBiMkHEHHI CAY € pexum
“BepTukaibHa MBUAKICTD .

Ilpu BrmOWeHHI pexuMmy “BepTukanbHa MBHAKICTE®  JBOTYHK IOBHHEH
"yragyBatu" sKy 3aJaHy BEpTHKAJIbHY LIBHIKICTh TpeOa BHCTAaBUTH Ha ITyJbTi
kepyBaHHa CAY, mo0 3 ypaxyBaHHSIM HAasBHOI TATH 3a0€3MEYNTH HEBUXIJ JiTaka Ha
JNONMyCTUMHUHM  KyT araku abo 3a MeXi MaKCHMaJbHO-eKCIUTyaTaI[ifHOI IpHIIamHOl
MIBHAKOCTI, IPY TOMY, III0 oMy y MOJIBOTI HEBiJJOMa BiIBEPTO HasBHA TsTa.

VYV TenepimHiii Yac HENOMYIIEHHS IIMX BHIAJKIB JOCSITAE€THCSA 32 JOMOMOTOO
aBToMaTnyHOro BKMO4YeHHS CAY y QyHKLIIO 33aXHCTy JO3BOJICHHOTO [iama3oHy
npunagaoi mBuakocti. [lpu npomy CAY aBTOMATHYHO BHi/Ie 3 PEXKHUMY KepyBaHHSI
BEPTHKAIBHOIO IIBHUAKICTIO Y (yHKIiIO 3aXUCTY IO3BOJICHHOTO Jiana3oHy MPHIIaJ0BOI
mBuaKocTi. JIboTunk moBMHeH BimiMKHYTH CAY, BHBECTH INiTaKk y JO3BOJICHHUI
niarmazoH mpuiIanoBoi mBUAKOCTI (uucna M). lami 3HOBY yBiMkHYTH CAY y 6asoBuit
pexuM, a motiM yBiMKHYTH CAY y pexxum “BepruxansHa mBuakicts”. Le# cmoci6
KepyBaHHS JIITAKOM BHOCHTB HE3PYUYHOCT] y MPOIEC] TOTBOTY.

Jns aHamizy HEeBHXOJY JliTaka 3a MEXY CUTHAJIBHOTO KyTa aTakH Ta 3a OOMEKEHHs
MaKCHUMaJIbHO-EKCITyaTalifHol NpHiagHol IIBUIKOCTI 3alpONOHOBAaHI BU3HAYEHHS,
TaKi SIK, MAKCHMaJIbHA Ta MiHIMaJIbHa HasBHA BEPTHKAJIbHA MIBUKICTh Ta 3a1ac HasBHOT
BEPTUKAIBHOI IIBUAKOCTI.

ILle mo3Bomuth chopMyBaTH KpHUTEpiid 3a0e3MeYeHHS HEBHXOAY JiTaka 3a MEXi
JIOTyCTUMOTO (CHTHAIBHOTO) KyTa aTaKH Ta MaKCHMMAaJIbHO-EKCILTyaTalliiHol npriagHol
MIBAAKOCTI y aBTOMAaTUYHOMY PEXHMi KepyBaHHS BEPTUKAJIBHOIO IIBHJKICTIO IpU
3MiHI HassBHOI TSTH B 3aJIKHOCTI BiJI PEXKUMY MOJBOTY.

Jannii npuHImn GpopMyBaHHS KPUTEPIIO MPETEHIy€e Ha YHIBEPCATIBHICTh IS OyIb-
SIKOTO TPAHCIIOPTHOTO JIITaKa.

Haykosuii kepienux — A. M. Bopouin, 0-p mexn. nayk, npogecop
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ABTOMATHU3ALIA BUMIPHOBAHb ITAPAMETPIB I PEXKUMY POBOTH
CUMETPUYHHUX JIIHINA.

CumeTpruHi JIiHII BHKOPHCTOBYIOTH SIK (ifiep aHTEH IEKaMeTPOBOTO [iama3oHy.
OcCKiJbKM y IBOMY Jiana3oHi MpamioloTh PamiocTaHIl pajiOMOBIEHHS Ta JAJbHBOTO
aBialiifHOrO Pajio3B’sI3Ky, Ta CHMETPHUYHI JIiHIi B CHCTEMax TEJICKOMYHIKaIlii 3HaX0IATh
LIMPOKE 3aCTOCYBAHHS.

OcCoONUBICTIO CHUMETPUYHMX JiHI € MOXJIMBICTh HEpeaBaTH eIeKTPOMATHITHY
SHEpTilo K CUMETPUYHHMH, TaK | HECUMETPHYHUMH XBHIAMH.

IIpudgomy, B pexuMi CHMETPUYHUX XBHWIb (ilep Mae BEIHMKI BTpaTh €Heprii i
MOXYTh BUHHKATH CIIOTBOPEHHS CUTHAJIIB.

Jlnst ycyHeHHS TaHUX HETaTHBHUX SBHUI CUMETPHYHUX XBWIIb y Qigepi HEoOXiqHO
KOHTPOJIIOBATH PEKIMHU POOOTH CHMETPHIHOT JITHIT.

Sk ommcano B MoHorpadii [1, c.172] BuMipioBaHHS peXUMy poOoTH dinepa
(0coOnMBO TakMX MapaMeTpiB SK acHMeTpis JIiHIl Ta CKic XBWII) BHKOHYIOTh
BHCOKOYAaCTOTHHM BOJIFTMETPOM, SKHH ONEpPaTop MYyCHTh HEpecyBaTH B3/IOBXK JiHil,
(bikcyouy IpH 1bOMY MiCLIETIOJI0KEHHS BOJIBTMETpA 1 HOro MoKasu.

OueBuaHO, MIO TAaKUK TpoLEC BHMIPIOBaHHSA BHMarae Oararo dacy 1
CYTIPOBOIKY€EThCS 3HAYHUMH TNOXHOKamu. ToMmy BUHHKae HEOOXiTHICTH B pO3pOOIL
TIPUHIUITY 1 IPUCTPOIO ISl BUMIPIOBAHHS PEXHUMY pOOOTH JIiHII.

B poborti nmoka3zaHo, 110 3a JOINOMOTIOI0 HaIpyT i CTpyMiB y JIBOX Iepepi3ax JIiHii
MOXKHa BHM3HAUUTH OAMHAALATH MapaMeTpiB K PeXuUMy poOOTH, Tak i camol JiHii.
Bax1BO BIAMITHTH, 1110 BiACTaHb MiXK Mepepi3aMu MoXke OyTH 3HAYHO MEHIIOK YBEPTi
JIOBXKHMHHU XBHJII, 1[0 CHPHsi€ TTOOYI0BI KOMIIAKTHOTO BUMiPIOBAJIBHOTO TIPUJIAJY.

3a MaHUMH €MHICHHX 1 IHAYKTHBHHMX JATYHMKIiB MiKPOIIPOIIECOP PO3paxoBYye IUist
CHMETPUYHHUX | HECHMETPUYHUX XBWJIb iHTEHCHBHOCTI ITaJal0uNX Ta BiAOMTHX XBHIIb,
KOMIUIEKCHI KOeQIiIlieHTH BiIOWTTS, MOBHI ONOPH HABAaHTA)XEHHS, JOBXHHH XBHJIb B
JIiHi{, XBHIbOBI ONOPH B JIiHIT.

Otxe, 3aIPOIIOHOBAHUH BIMIpIOBAIBHUI NPHUCTPiil BUIA€E TTOBHY iHPOPMAIIIIO 1010
¢inepa i itforo pexxumy podoTty. BumiproBansHHi TpHia] MOKe BUKOPHCTOBYBAaTUCH Ha
CTaHIIsAX paJliOMOBIICHHS, Ha TIepeAaBaIbHUX LIEHTPAX aepOINOPTIB, TOLLO.

Cnucoxk BUKOPUCTAHUX JAKepet

1. @paoun A.3., Peiockos E.B. VI3mepeHus mapaMeTpoB aHTCHHO-(HAEPHBIX yCTPOUCTB. —M.:

Cps3b. 1972. 352 c.

Hayrosuii kepisnux — JIL.A InbHuybkutl, 0-p mexm. HAyK, npoghecop
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O.A. Bacancbkuii
Hayionanvnuii asiayitinuii yniseepcumem, Kuis

EKCIIEPUMEHTAJIBHE JOCJLIXKEHHA PAAIOBUITPOMIHIOBAHHA
OUPPOBOI'O TEJIEBAYEHHS

Hudpose tenebauenHs crangapry DVB-T2 BmnpoBamkyerbess B YKpaiHi,
3MIHCHIOEThCS BUIPOMiHIOBaHHA. KpiM TOro  Hapa3i BUIPOMIHIOIOTBCS CHUTHAITH
craagapty DVB-T. Bcroro B paiioni M. KneBa MOBIIEHHST BeleThCsl HA CEMH YacTOTaX
(#a mouatky 2013 p. — Ha BOCBMH 4YacToTax). AHAJIOTIYHO CHTHAJaM IHIIUX KJIaciB
MIPOBOJUTECS ~ PAJIOKOHTPOJIL  ITIapaMeTpiB  paliOBUIPOMiHIOBaHHS. Ha  xaib,
HOPMAaTHBHI JOKYMEHTH IIOJO pAJiOMOHITOPHHTY HE MICTATh JaHUX IOJ0
BUMIPIOBaHHS 3aliMaHOl IIMPUHM CMYyTHM BUIPOMiHIOBaHHA Ha piBHi X 1b.
Bukopucranas Mertomy B/2 He 3aBkaM MOXIMBO peasi3yBaTH, OCKUIBKH YMOBOIO
3aCTOCYBaHHS METOIY € HeOoOXiIHICTh OTpUMaHHs piBHA IyMiB Ha 30 nb MeHue Bix
PIBHS CHIEKTpa, 1110 NPUHHSITHI 32 HYJIbOBHUIL.

[ToTpiOHO mpoOBECTH NOCHIIKEHHS IIOJ0 BCTAHOBJIEHHS PiBHA, HA SKOMY IIMPHHA
CIIEKTpa BiAMOBizae 3aiiMaHiil mupuHi cMyrd yactor. OJHUM 3 METOIIB PO3B’s3aHHSI
JaHOTO 3aBJaHHS € METOJ MAaTeMaTHYHOrOo MojenoBaHHA. Jlng 1poro Oyna
J0OIIpallbOBaHa MaTeMaTH4YHa MOJENb, 110 CTBOpeHa cuwiaMu 27 €BpONeichKHX
oprasizaiiif 3 MeTor JocHiIKeHHs udpoBoro TenebaueHHs. Hexomikom Mozeni € e,
10 OTPUMAHI CTIEKTPH CHTHAJIB BiAMOBIJAIOTH HOPMATUBHUM JOKYMEHTaM Ha IH(poBe
Tene0ayeHHs, ane BiAPI3HAIOTBCSA B pPEANbHUX CIEKTPiB, OTPUMAaHUX 32 JaHUMHU
BHAMIipIOBaHHs. BiIMIHHICTh MOXXKHA TOSICHUTH BIUIMBOM XapaKTEPUCTHK ITiJCHITIOBAYIB
MIOTYKHOCTI Ta aHTEHH.

Tomy, HEOOXiITHO OTpMMAaTH BHOIPKHM €KCIEePUMEHTAIBFHHX JAaHUX 3 IOJAIBIIOI0
CTaTHCTHYHOI0O OOpOOKOIO JUIS pO3B'SI3KYy BKa3aHOTO 3aBmaHHsA . IIpoBommmocs
BHMIPIOBaHHS CIIEKTpY Im¢poBoro TenedaueHHs crangapry DVB-T ta DVB-T2 3a
noroMororo anamizaropa cnektpy Pome u IllBapum (Rohde & Schwarz Spectrum
Analyzer 100KHz-8GHz). Byno BuMipsiHO 7 cHekTpiB 4acToT e(ipHOro muppoBOro
TenebadyeHHsT 3 cepenHbor yactororo 514, 538, 554, 634, 650, 698 ta 818Mrum.
OcHOBHa yBara HpHIisUIacs ClajaM CHEKTpiB, a came piBHAM crekTpiB monan 30 nb
BiJl PiBHS LIyMY.

MeTo1o 3 yIOCKOHAJIEHHS METOIUKH BUMipIOBaHHS 3aiiMaHOI ITMPHHU CMYTH YacTOT
pamioBHIIPOMIHIOBAaHHS, 3allPONOHYBABIIN albTepHATHBY Meton B/2 wmeron X ab.
OCKiTBKH OCHOBHI TepeBaru Metony X 1b mepen metogom B/2 B ToMy 1o mpoBOAMTH
PamiOMOHITOPHHT  3aliMalibHOI IIMPUHH  CIEKTPY pPaIiOBHUIPOMIHIOBaHHS HE B
mocepenHid OMM3BKOCTI Bif TmeperaBada Ta 3 piBHeM mymy Ha 30 /16 meHme Bifg
curHainy. Lleii MeTox MOBHHEH CIIPOCTUTH PaiOKOHTPOJb, Ta BU3HAUCHHS 3aliManbHOL
MIMPUHA CMYTH.

Cnucoxk BUKOPUCTAHUX AKepet

1. Recommendation ITU-R SM.443-4. Bandwidth measurement at monitoring stations.
2. Recommendation ITU-R SM.1138. Determination of necessary bandwidths including
examples for their calculation and associated examples.

Haykosuil kepisnux — JI.B. Ci6pyk, 0-p mexn. nayx, npogecop
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AHAJII3 3AJTAYT KOMIBOSI)KEPA TA AJITOPUTMM ii BUPTIIIEHHSI

VsiBiMO, 1110 KOMiBOSDKEpY, UM MPOCTO HMPOJABIIO HOTPIOHO 3/iHCHUTH MOOPOXK uepe3
TIEBHY KiIBKICTH MICT 100 TPOJATH CBOI TOBAPH, BiJBiNABIIN KOXHHI ITyHKT IPU3HAYCHHS
TITBKY OZIMH Pa3, 1 HAMPUKIHII MOBEPHYTUCS B TIoYaTKoBe Micto. [Ipu mpomy, 3 TOUKH 30py
JIOTICTHKH, TIPOJIaBellb Ma€ MPOUTH SIKHAaHMeHIy BigcTaHb. Came ISl 3HAXODKEHHS [IHOTO
HaWKOPOTIIOTO MULIXYy 1 CIIyrye 3ajaya KOMiBOsDKepa. 3aqady KOMIBOsDKEpa MOXKHA
pO3ryIsAAaTH SIK MpaKTHYHE 3acTOCYBaHHs Teopil rpadi. B 1i TepmiHax B sKOCTI BXiTHHX
JIAHNX MH Ma€MO CIHCOK HACENCHWX ITyHKTIB, SIKi NPEJCTaBIBIIOTECS BepIIMHaMU Trpadis, i
BIZATIOBIIHI BiICTaHI Mi>K KOYKHOIO MAPOI0 3 LIMX MYHKTIB; 33/1a4a — 3HAUTH HAHMEHIINH IIUTIX
yepe3 JaHi MiCTa Tak, MO0 KOKHE 3 HHX OyJO BiIBiJaHO BCHOrO OOWH pa3. 3agada
KomiBospkepa € NP-moBHOIO. SIKIIO 30UTBIIYETHCS — KUIBKICTH MICT, ab0 BEpIIMH, TO
BIJIIOBIZTHO POCTE KUIBKICT BCIX MOMKJIMBHX LIUISIXIB 3 (JaKTOPUAIBHOIO IBUJIKICTIO.

Tpamumiiiai musxu po3s's3ky NP-noBHUX 3aad HaCcTyIHI:

. Po3pobka anropuT™iB, sIKi IIYKarOTh TOYHE pilleHHS (BOHH OYIyTh MPAIfOBAaTH
OLITBII-MEHIII IIBU/IKO TUTHKH JIsT HEBEJTUKOI KiIbKOCTI BEPLIHH).
. Po3pobka «cybonTuManbHuX» a00 EBPUCTHYHUX aITOPUTMIB, METOI0 SIKUX €

3HaXO/DKEHHs HaOJVDKEHO TPAaBIJIBHUX 1 TAPHHUX PillleHb, OJJHAK HE MOXKE OyTH JIOBEAEHO,
1110 BOHH € ONTUMAJILHUMH.

PosmipkoByroun Haj pos3s'sskoM 3amadi KomiBosbkepa, meprumid criocid sikuit Moxke
CracTh Ha JyMKy 1€ IipaxyBaHHsS BCIX MOXIMBHX BiACTaHell s oOpaHHs
HalonTUMaNBHIIIoro nupixy. Takuii croci6 xicTas Ha3By MeTox rpyboi cumm. He nusistancs
Ha HOro TOYHICTb, METOJ HE € e(EKTHBHUM, OCKUIBKH BiH TIPAIIO€ MIBUIKO TiUTBKA UL
HEBEJIMKOI KUIBKOCTI IMyHKTIB mpu3HadeHHs. Hacborogni mMerox rpy0oi CHin Lie €IuHUN
crioci6 orpumaru 100% ontumansHe pintents. IIpote yepe3 iforo Hee()eKTHBHICTH BYCHI
HOCTIIHO IIYKAIOTh Kpallli eBPUCTHYHI anroput™MU. MipKyIOuM TakUM IIISIXOM, OTPUMaHHI
pimrenns He OymyTs 100% onTHManbHUMH, ajie BOHA OymyTh €peKTHBHIIIMMI ITOPIBHSHO 3
IHIIMMH pe3yJbTaTaMy. 3ajada KOMIBOSDKEpa 3aCTOCOBYETHCS B 0araTbOX PI3HHX Taily3six
HaBiTh B ii HAWMPOCTINIOMY BHUIJIANI, a caMe B IUIAHYBaHHI, JIOTICTUINI Ta BHPOOHHIITBI
MmikpounmiB. Tpoxu BHIO3MIHEHa, 3aJadya TaKOK € CKJIAJOBOI0 YAaCTHHONO IHIIHX
KOMIUIEKCHUX TIpo0iieM B Takux cepax, sk cekeHyBanus JJHK.

Haii6inbm mommpeHi 1 eexTHBHI anroputMu il BupimeHHs 3amadi KomiBosbkepa:
ITOPUTM  MYpAIIMHOI ~ KOJIOHIl, TEHETWYHHI aJrOpWUTM; pI3HOMAHITHI aJTOPUTMH
HaOJIIDKeHb; HEMPOHHI MEpeXi Ta HEUiTKi CHCTEMH; METOIN JMHAMIYHOTO IPOTpaMyBaHHS, a
TAKOXK METO/] TJIOK 1 MEX.

Cnucox BHKOPHUCTAHUX /IZKEPeET

1. JI Tynamuyxui. “KoorepaTHBHbIE MOJENIE-OPUEHTUPOBAHHBIE METa’BPUCTUKM Ui 3a/ad
xombunartopHoit ontumusuumn’”/ C. Cupenko. - XVth International Conference “Knowledge-Dialogue-
Solution”, 2009 — 8 c.

2. 8. Nasini. “The Travelling Salesman Problem: Introductory notes and computational analysis™ -
Universitat Politécnica de Catalunya — 21 p.

3. Sh. O. Gharan, "A Randomized Rounding Approach to the Traveling Salesman Problem"/ A.
Saberi, M. Singh, - 65 p.

Hayxoeuii kepisnux — €.0. 'aes, 0-p mexw. Hayk, npoghecop
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J.II. Bonnapenko
Hayionanonuu Asiayiunuti Ynieepcumem, Kuis

CHUHTE3 3BYKY B MATLAB

Hayxa, 1m0 BUBUYa€ 3BYKH - aKyCTHKa IIOJUISE BCi 3BYKH, L0 BUHHMKAIOTh HABKOJIO
Hac Ha LIyMH Ta, BIacHe, 3ByKH. [1omiOHICTh MiXK HUMH MOJISATAE y TOMY, IO 1 Ti i iHmIi
€ KOJMBAaHHAMH, 10 BHUHUKAIOTH y MOBITPSHOMY CEpPEIOBHUII BHACIIJOK CTPYCIB.
Pi3HUIM MK HUMH Y TOMY, IO B IIyMi HE iCHY€ YiTKOI 3aKOHOMIpHOI MEpioIUIHOCTI
MDK KOJIMBaHHSMHM, a Y 3BYKax Taka 3aJeKHICTh NMPUCYTHS. XapaKTePUCTHKAMH 3BYKY
€ 4acToTa, AOBKHHA XBUIIi, aMIUTITYJa 1 IIBUAKICTh, TAKOXK TEMOD.

s nomoBins 6a3yeThCsi HA MOKIMBOCTI CHHTE3Yy 3BYKY B cepemounli MATLAB,
BUKOPHUCTOBYIOUHM aJUTHBHUH METOJ — TEXHiKa, IO iMiTye TeMOp 3BYKy NUIIXOM
JIOlaBaHHsI MPOCTHX (QYHKLiN — 6a3yeThes Ha Teopii Pyp’e. OTxe, MeTOIO € po3podKa
mporpamu, ska morna 0 «BigTBoproBaTH» pan Pyp’e (3 MOXKIMBICTIO 3MiHH TeMOpY
3ByYaHH Ta BiJI0Opa’KeHHsI 3ByKOBOT XBHJII CTBOPEHOT'O CHT'HAITY).

B maremaruui — psg @yp’e — 1e crnocid mpeAcTaBiIeHHs CKiagHol GpyHKIIT CyMoro
MPOCTIMHX (TAaKKX SK CHHYCH YU KOCHHYCH).

3ByKOBa XBHJIS XapaKTEPH3Y€ThCS aMIUTITy[JaMH CHHYCOIJalbHUX XBHJb, 3 SIKHX
BOHA CKIIQAETHCS, TOOTO OyInb-KHii 3BYK (CHTHaJl) MOXKHA MPEACTaBUTH y BHUIIISIL
CYMH IIPOCTHX CHHYCOIJaJbHUX XBHJIb, KOXKHA 3 SIKOI € FAPMOHIYHOIO CKJIaJJOBOIO IIOTO
3ByKY Ta BH3Haua€ Horo TeMOp (i MM OiIbIIa KUTBKICT TaKUX XBHJIb — THM TOYHIIIE
MOXKHA NIepeIaT! 3ByYaHHs).

VY mporpami, st CTBOpeHHsSI KOKHOTO wieHy psny Dyp’e HeoOXinHi Taki JnaHi, K
yactota auckperusauii (fs = 44100), yacToTta - 3MiHHA, «BEKTOP Yacy» 3MiHHHH, KyTOBa
yacToTa (y pazgiaHax), KoediuieHTH - 3MiHHI. Pe3ynpTyiouoto € QyHKuis irpek, cyma
BCiX UJICHIB, $Ka BiATBOPIOETBCS 3a JIOTIOMOTOK KOMaHIU sound(y,fs) Ta
BiTOOpaky€eTHCS 3a IOTIOMOTOI0 KoMaHaH plot(y).

Komu mporpama 3amymiena, 3’siBisietbest BikHO ['IK, B sikomMy kopucTyBad Mae
MOXJIMBICTb BBECTH YOTHPH KOEQIIi€HTH, KOXEH 3 SKUX BIUIMBA€ HA aMILITYIy
BiZMOBiHOTO wWieHy psny Dyp’e, mo y CBOIO 4epry BIUIMBAaE Ha 3MiHY OCHOBHOI
GyHKUIT 1, IK HACTIOK, 3By4aHHsI TeMOpy psany Dyp’e BapiroeTbest. Takox KoprcTyBay
Ma€e MOXJIMBICTH 3MIHIOBaTH 4ac Ta YacTOTY 3BY4YaHHA. Y Iporpami BHKOPHCTAHO
qoTHpHu wieHa s psagy Dyp’e, a omxke i pesynpraTuBHa QyHKIIsS Oyae ckiamatucs i3
YOTHPBOX CHHycOimanpHUX O¢yHKUiH. @yHkmis nporpamu ‘Clarinet-like sound’
(xmapHeTOnoAiOHE 3BY4YaHHS) CHHTE3YE€ 3BYK 3 YOTHPHAIUATH WICHIB psay, IPOTE
HaBiTh IHOTO 3aMaio, MO0 JOCATTH IOCTaTHBO CXOXKOTO TEMOpY 3BYYaHHS, y HOMY
MOXHA NTEPEKOHATHCS Ha MPAKTHUIII.

IIporpama 3maTHA IEMOHCTPYBATH /110 CHHTE3Y 3BYKY 3a JOIOMOrolo psixy dyp’e
(anuTHBHOTO METOAY); IEMOHCTPYBAaTH KOpPHCTyBaueBi rpadidHe BioOpa>keHHs XBHUII
CTBOpEeHOro 3ByKy. KopucTyBau Ha mpakTHIli MOXe BiI4yTH, Ky POJb Biairpae TemOp
Ta 4acTOTa y BIATBOPEHHI 3BYKY.

Haykosuii kepisnux — €.0. I'acs, 0-p mexn. nayk, npoghecop
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CHUHTE3 OIITUMAJIBHOI'O IU®POBOI'O PEI'YJIATOPA IJIsI CACTEMH
YHPABJIIHHSA BOKOBUM PYXOM BE3IIJIOTHOI'O JITAJIBHOI'O
AITAPATY

IIponoHyeThCS HOBHIT METOJ| YIpaBIiHHHS OOKOBHM PYyXOM TBEpJOTO TiNla, SIKHI
JIO3BOJISIE€ CYTTEBO MiIBHIIMTH MOKA3HUKHU SKOCTI crabimizamii 1bOro pyxy 3a HasBHCTI
BUIIAIKOBHX HEBHMIpIOBaHUX 30ypeHsb. Lleit MmeTon nependauae CHHTE3 IBOX HU(PPOBHX
perynsTopiB, Ajs 3a0e3MeveHHs] ONTHMANIBHOT CTabii3amil KyToBOl IBUIKOCTI Ta KyTa
KpeHa pyXOMOro Tija.

Jnis pearizantii 3arponoHOBaHOTO METOY BBOIAHUTHCS BHYTPIIIIHINA 3BOPOTHIH 3B'I30K
3a KyTOBOIO HIBHIKICTIO PyXOMOro Tijia. Ha BimMiHy BiJ iCHYIOUHX CHCTEM Ta-KUi
3B'I30K € JUCKPETHUM: IH(QOpMaIis Npo BKa3aHy 3MIiHHY HAJXOIUTh B CHCTEMY
YIpaBIiHHS HE HEIEepepBHO, a B AUCKPETHI MOMEHTH 4acy 3 MaKCHMAaJIbHO MOXIIHBOIO
yacTtoToo[1].

OmarM 3 0a30BMX TIPUIYIIEHb, SIKE BBOAWTHCS TPH BUPIIMIEHHI 3amadi
MapaMeTPUYHOTO CHUHTE3Y CHUCTEMM YMPABIIHHS, € MPUIYLIEHHs, 10 OOKOBHH KaHal
MOXxe OyTH ONMCaHHU MepefaTHOI (YHKIIEI0 MOCITiOBHOTO 3 €JHAHHS IHEPLiHHOI Ta
IHTETpaIbHOI JIAHOK.

Jpyre ¢yHIaMeHTanbHE NPHUITYMIEHHS IOJISTAa€ B TOMY, IO HEBUMipIOBalbHE
30ypeHHs € HeperyIsIpHIM OOMEXXEHNM 3a piBHEM CHTHaioM[2].

Ha ocHOBI BifoMnX TEOPETHYHUX Pe3yJbTaTiB ITOKa3aHO, IO B paMKax MPUITHATHX
MIPUITYLIEHb ONTHMAIBHUI PEryysiTop, IO CTabiii3ye KyTOBY IIBHIKICTH PYXOMOTO
TBepAOro Tima, Mmae OynyBatuch sk Im¢pposuil Ill-perymsrop, a onTHMaabHUMA
perynaTop, mo crabimizye KpeH LbOro Tila, MOBUHEH OydyBaTHCh sIK uudposuii I1-
perynsaTop.

BusHaueHHs mapaMmeTpiB IMX pETryJIATOpiB MOTpedye CKIagaHHS pPIi3HULEBHX
PIBHSHB pyXy y IPOCTOPi — «BXiA-BUXII.

Taxki piBHSHHS IIOBHHHI BPaXOBYBATH HasIBHICTH 30ypeHb, SIKi HEIIEPEPBHO JIIOTH HA
00’€KT.

MareMaTnuHe MO/ICITIOBaHHSI CHHTE€30BaHOT CUCTEMH YIIPaBIIiHHS MiATBEPANIIO
Hpane3aaTHICTh 1 eEKTUBHICTB 3aIIPOIIOHOBAHOTO METO/TY.

Cnucok BHKOPHUCTAHHUX J7Kepet

1. L.S. Zhiteckij, V.I. Skurikhin, and O.V. Tyupa, “Tuning and self-tuning of discrete-time
PID controller based on model reduction approach,” in Proc. IFAC Workshop on Digital Control:
Past, Present and Future of PID Control, Terassa, Spain, 2000, pp. 167-172.

2. J.H. Blakelock, Automatic Control of Aircraft and Missiles, second edition, New York:
John Wiley & Sons, Inc., 1991.

Haykosuii kepienux — JI.C. JKumeywruil, 0-p mexu. nayx, npogecop
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AHAJIOTOBU TOJUHHUK B MATLAB

YacoM cii po3mopsimkaTucs Tak caMo o0aymaHo, sk i rpommma. (Perni [Maymr) A
mo6 po3mopspKaTHCS HUM, Tpeba MocTiiHO ioro xoTtpomoBatu. Came Iie 1 103BOJIsIE
3pobutu nporpama MATLAB, ofHi€r0 13 OCHOBHHX 33124 SIKOi 3aBXIH OYJI0 HaJaaHHSI
KOpHCTyBauaM MOTY)XHOI MOBHM IIpOTpaMyBaHHs, OpPI€HTOBAaHOI HAa TEXHI4HI Ta
MaTeMaTH4YHI PO3PAaXyHKH 1 3[aTHOI IMEepeBEepIINTH MOMJIMBOCTI TPAAMI[iHHUX MOB
nporpamyBaHHs. MeTol0 poOOTH € CTBOPMTH TNIporpaMy, ska 3/aTHa II0Ka3yBaTH
MicleBHi Yac 1 He ToTpedye AOCTYIy 10 iHTepHETY.

s ctBopeHHs 1iei mporpamu 0yJ0 BUKOpHUCTaHO 1 m-¢aiin y sskoMy 5 m-QyHKIIH.
Ha mepmiomy eTari CTBOPIOETBhCS BIKHO y siIkoMy Oyne 300pakyBaTuch TONUHHUK. Lle
BifOyBaeThCsl 3a JIOIIOMOTOI0 KOMaHMIU «sety. Hanpukman : set(clockface,'color','w’);-
3a0ae Ginuii gon y eixkni. HacTymHEM KpokoM € moOynoBa koja. BukoHyeTbcs e
komauaow “‘plot” . Komaumnoto « 'linewidth',8» 3amaeTbcs TOBIIMHA JiHIl HA KOJi, a
komaHna «'color’,'k’» 3amae xomip. Lle Mae Oyt 3ammcaHo y Takid (opmi
plot(x1,y1,'b", linewidth',8,'color','k’). [TobymoBa 1mdp Ha Ko 3AIHCHIOETHCS
komaunamu «Clk fSize = 26;» - 3a0aec posmip yugpp, «Clk _fTheta = (pi/3:-2*pi/12:-
3*pi/2)";» - 3a0ae kym mema 015 KodcHoi nozuyii Homepa, «Clk _fRad = 7;» - 3a0ae
paodiyc 0ns KodxcHoi no3uyii Homepa. Tlicis OTO CTBOPIOETHCS 12 PO3MITOK AJIS TOIUH
Ta 60 17 XBHJIMH 32 JTOTIOMOTOIO B3KE BIZIOMOi KOMaHIH «ploty. Jlami, koMaHaowo «filly
abo «ploty OymyeMo TONMHHUKOBY, XBIINHHY Ta CEKyHIHY CTPLIKY .

OmHMM 3 HaMBaXIMBIIIMX CKJIAJOBUX AaHOI MpPOrpaMH € JIYWIBHUK SIKUH Oynae
OOHOBJISITH TIPOTpaMy KOXXHUH BHOpaHMH BaMHM iHTepBaj yacy. Y HaIIOMY BHUIAJIKY
nporpaMa Oyze oHoBiOBaTUCH KOxkHY 0.1 cekyHay. 3a Takoi IIBUIKOCTi, MOMEHT 3MiHU

MOJIOKEHHST CTPIIOK He moMidaeTbesd. Kon Mae Takuit BuUrmsin : «datimer =
timer('timerfcn',@local_timerFcen, period’,0.1, 'executionmode’, 'fixedrate'); » v

HACTYNHI YacTWHI mporpaMd BiAOYBa€TbCsS 3HAXOMKEHHS KYyTiB TeTa st
TOAMHHUKOBOI, XBIJIMHHOI Ta CEKyHJHOI CTPLIOK 3 ypaxyBaHHSIM KoMaHaU «clock» mo
MOKa3ye Jac y JaHWH MOMEHT. PIBHSHHS 3a JOIIOMOTOIO SIKOTO MOXKHA ITOPAaXyBaTH KyT

| I |
.. . o il ﬁwm .
JUISL TOJIMHHUKOBOI CTPLIKH Ma€ TaKHH BUTIIS o = e = | 4]
Hanpukman, 5:24 - me wac, a HaM MOTPiOHO TOpaxyBaTH KyT y Tpaaycax Uis

1 .
TOIMHHUKOBOI 1 XBUJIIMHHOI CTPIJIKH. e = i{ﬁ] R
Bin, =G ) 24 =144 TS XBYWJIVH.

Lls nporpaMa ciiyrye [Uisi BU3HA4YCHHS 4acy y JaHHil MOMeHT. BoHa Moxe OyTu
BIIOCKOHAJICHA 3MIHOKO CBOTO pO3MIpy, TMPO30PICTIO, BCTAHOBJICHHIO JIOAATKOBHX
MOXJIMBOCTEW TaKUX SIK OyIMIBHHK Ta ceKyHIoMip. Takox HMOBIpHE MOTpaIUITHHS i€l
mporpaMu Ha poOoUHii CTiT KOMIT' I0Tepa Y BUTJISIII «ra/KeTay.

-JUIsI TOJTHH,

Haykosuii kepisnux — €.0. I'acs, 0-p mexn. nayk, npoghecop
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MMPOMHACJIOBAM POBOT SIK OB’€KT JOCJIKEHHSA

[TpomucioBi poOOTH BUKOHYIOTH SIK OCHOBHI TEXHOJIOTiUHI omeparii (3BapioBaHHs,
(¢apOyBaHHs, CKIagaHHA Ta 1H), TaK 1 JIONOMDKHI TEXHOJIOTiYHI omepamii
(3aBaHTa)KCHHS-BUBAHTAXKEHHSI TEXHOJIOTIYHOTO O0JIaJHAHHS, TPAaHCHOPTHI Ta iH). [Ipn
BUKOPUCTaHHI 3MIiHHO{ TEXHOJOTIYHOI OCHAaCTKM BHKOHYBaHI ormepaiii MOXyTh
MOEJIHYBATUCS OJJTHUM POOOTOM.

ITpomuciaoBi poOOTH € OJHUM 3 KOMIIOHEHTIB aBTOMAaTH30BaHMX BHUPOOHMYMX
CHCTEM , SIKi IPH CTAIOMY PiBHI SKOCTi JO3BOJISIOTH 301BIINTH MPOIYKTUBHICT TpaIli
B 1iioMy. OCHOBHOK (YHKIIIEI0 MPOMHUCIOBOTO po0OTa € MepeMillleHHs 00'€KTiB y
mpocTopi 1 BHKOHaHHSA  pI3HMX  BHUPOOHMYMX  TPOLECIB,  Takux  SIK
3aBAHTAKCHHS/PO3BAHTAKCHHS TEXHOJIOTIYHMX MAIIWH , BEPCTAaTiB; MaHIIyJIOBaHHSI
JIeTalsiMU ( HaNpHKIaX : YKIaJaHHS , COPTYBAaHHS , TPAHCIIOPTYBAHHS 1 Opi€HTAIls ) ;
TepeMiIeHHs] JAeTalell 1 3aroToBOK BiJ Bepcrara J0 BepcTara abo Bif BepcTaTa 10
CHCTEM 3MIHHUX TIJIOHIB; 3BapIOBaHHS IIBIB 1 TOYKOBE 3BapIOBaHHA ; 30ipka
MEXaHIYHUX 1 ENeKTPUYHUX JeTaieil; 30ipka eneKTpOHHuX aeTaiei; (apOyBaHHS ;
yKITagaHHS KaOelo; BUKOHAHHS OTepalliil pi3aHHsA 3 PYyXOM 1HCTPYMEHTY IO CKIIaJHii
TpaeKTOPii 1 iH.

IlepeBaramMm BHKOpPHCTaHHS IPOMHCIOBOTO pOOOTAa € BHKIIOYEHHS BIUIUBY
JIIOJICBKOTO  (DaKTOpy HAa KOHBEEPHHX BHPOOHMITBAX, a TaKOXX MPH IPOBEIEHHI
MOHOTOHHUX pOOIT, [0 BHUMAaraloTb BHCOKOi TOYHOCTi; MiABUIIEHHS TOYHOCTI
BHUKOHAHHS TEXHOJOTIYHHX OTEpaliil i, IK HACTIJOK, IOJIMIIEHHS SKOCTi; MOXJIHBICTh
BHUKOPHCTAHHSI TE€XHOJIOTIYHOTO OOJaJHAHHS B TPU-YOTHPH 3MiHM 1 365 1HIB Ha pIK;
BUHSTOK BIUIMBY IIKiZJIMBUX (haKTOPIB Ha MEPCOHAN HAa BUPOOHMITBAX 3 IiJBHUIIECHOIO
HeOE3MeKo1o.

IIpomucioBuii poOOT € aBTOHOMHUM TIPHCTPOEM, SIKAH CKIaJa€ThCA 3 MEXaHIYHOTO
MAaHIITyJIATOpPa 1 CHCTEMH YINPAaBIiHHSA, IO JO3BOJSIE MEPENpPOrpaMyBaTH B IIHPOKHX
MeXaxX pyXy BHKOHABUMX OPraHIB MaHIITyJISATOPA, IX KUIBKICTH 1 TPAEKTOPIIO; a TaKOX
3a7aTH iHII KiIbKiCHI Ta sKicHI mapameTpu KoHQirypamii po6oTa i OCHaIIeHHS.
MaHimyITopoM € MeXaHi3M Ul YNpaBliHHS MPOCTOPOBUM IOJIOXKEHHSIM 3HApsAb 1
00'exTiB mpari. MaHIMyIATOpH , SIK MPaBUIIO , BKIFOYAIOTH B ceOe PYXJIUBI JaHKU JBOX
THIIIB!

JIaHKH , 10 3a0€3MeYyI0Th TOCTYANbHI PyXH ;

JIaHKH , 110 3a0e3neuyoTh 00epTabHi MepeMilieHHS.

IloeqHanHs 1 B3aeMHE pO3TallyBaHHA JAHOK BH3HAYa€ CTYIiHb PYXJIUBOCTI , a
TaKOX 00JacTh [ii MaHIMyIALiHOT cucTeMu poboTa .

B pesynbrari mocmipKeHb OTPHEMAaHO MaTeMAaTHYHY MOJENb CHCTEMH YIPaBIiHHS
MaHIMyJIATOPOM Y YaCTOTHil 00JIACTi, @ TAKOK MPOBEJCHO aHANi3 OTPHMAaHOI 3aMKHEHOT
CHCTEMH YIPABIIiHHA. B MoJanblMxX A0CHIKEHHSX TUIaHY€ThCS BUKOHAHHS TPOLIEAYPH
nmapaMeTpUYHOI ONTUMI3allii OTpUMaHO] 3aMKHEHOT CHCTEMH.

Hayxosuii kepisnux — O.0. Abpamosuy, Kano. mexH. HAyK, OOYeHm
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CTPYKTYPHO-IAPAMETPUYHHI CUHTE3 O TUMAJIBHOI CUCTEMHU
YHPABJIIHHS BE3INIJIOTHUM JIITAJIBHUM AITAPATOM

Cucrema ympaBIiHHS ManuM OE3MIJIOTHHM JITaJbHUM amapaTtoM IIOBHHHA
3a0e3neyyBaT CTaOUIBHICT Ta SIKICTh YNPaBIIHHS NPH HEHNOBHHX Ta HETOYHUX
BUMIPIOBAaHHAX BEKTOpa CTaHy. TakoX CIIiJl BpaXOBYBaTH, 10 B PEAILHOMY CepeIOBHIII
nonit BIIJIA 3xiiicHIOEThCS 32 YMOB BIUIUBY TypOYyJCHTHOTrO BIiTpy. 3 iHILIOI CTOPOHH,
3aKOH YMOpaBiiHHS Mae OyTH JOCTATHBO MPOCTUM, Ul peatizauii Ha OGOpPTOBOMY
obmagnanHi. Tak sk BIIJIA Ha chOromHi IIMPOKO 3aCTOCOBYIOThCA B Pi3HHX cepax
TIIOACHKOI MiSUTBHOCTI, 3a7a4a CHHTE3y CUCTEMH YIPaBIiHHS 00’€KTaMH TaKOTO THITY €
akTyaiapHOI0. CTPYKTYpHO-TIapaMeTpHUYHHI CHHTE3 J103BOJISIE BUPIIIUTH 3a1ady CHHTE3Y
aBTOIILIOTY, IO 3a0e3Medye HeoOXiHY SKICTh Ta pOOACTHITh yIIPaBITiHHS.

Jlana metoauka OyJsia 3acTocoBaHa s cuHTe3y cucteMu yipas BITJIA RQ-4 Global
Hawk, 110 BHKOPHUCTOBYETBCS Ul IOBTOTPUBAJIOrO MNATPYJIOBAaHHS TEPUTOPIH Ha
3HaYHUX BUCOTAX.

B pe3ynbTaTi cHHTE3y OTPHMAaHO PEryJsiTop 5 mopsiaky uist 6okoBoro pyxy BITJIA
Ta 4 TOpSAKY /Ui TOB3JOBKHBOIO pyXy. Po3paxoBaHO IOKa3HUKH SKOCTI Ta
pobacTHOCTI 3aMKHEHO1 cuctemu (Tadu. 1.)

Tabmus 1
H, —crox. H, - per. H,
OiuHMi pyx 2.2952¢-005 0.0079 1.6101
MOB3JIOBXKHIH pyX 2.2952e-005 0.0079 1.6101

3niiiCHEHO MOJISIIOBAHHS 3 YpaxyBaHHIM HENIHIHHOCTEH, IpUTaMaHHUX peaTbHOMY
00’€eKTy.

Pe3ysbpraTé MOZICNIOBAHHS Ta PO3PaxOBaHi MOKA3HUKH SKOCTI YIPaBIIiHHS CBIT4aTh
po 3a0e3Me4eHHs JOCTaTHBOI SIKOCTI Ta pOOACTHOCTI YIPaBIIiHHSL.

Cnucok BHKOPHUCTAHUX JKepest

1. Ksakepuaak X. JIuneliHble onTHMalbHBIE CHCTeMBI ympasieHus / Ksakepnaak X.,
Cusan P. — M.:Mup, 1977. — 464 c.

2. Tunik A.A., Galaguz T.A. Robust Stabilization and Nominal Performance of the Flight
Control System for Small UAV./ A.A Tunik., T.A Galaguz. // Applied and computation
mathematics.— Vol.3.— Nel.— 2004.— pp. 34-45.

3. Tynik A.A. CTpyKTypHO-IapaMeTpUYHUI cHHTe3 UU(PPOBOI POOACTHOI CHCTEMH
YIpPaBIiHHS IPH CTOXAaCTHYHHX 30ypEeHHSAX 1 HENOBHUX BHMipaX BEKTOpa CTaHy CHCTeMH /A. A
Tynik., T. A T'anarys// Bicauk HAY, Kuis.— Ne 4. — 2004. — cc. 8-15.
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AETEPMIHOBAHA ONITUMAJIBHA ®UIbTPAIIS B BAT ATOBHAMIPHINA
BUMIPIOBAJIBHIN CUCTEMI ITPU BITOMUX PEAJIBHUX
I PO3PAXYHKOBUX MOJEJISIX ATMHAMIKHA EJIEMEHTIB CUCTEMUAU

B nmaHmii Wac pi3Ko 3pOCTalOTh BHUMOTH JIO SIKOCTI (TOYHOCTI) OOpPTOBOTO
BUMIPIOBIFHOTO ~ OONaJHAaHHA  PyXOMHUX  O0'€KTiB  pPIi3HOTrO  NpU3HAYEHHS.
KoHKypeHTOCTIPOMOIKHICTh 3a3HaYeHUX BUPOOIB (PAaKTHYHO BH3HAYAETHCS XapaKTEPOM
¢inpTpanii oxepKyBaHol 3 X JOMOMOTOI0 KOPHCHOI cToxacTH4HOI iH(opmarii. [Joope
BiZIoMi crmocoOM omnTHMaibHOI (iIbTpanil BHNAAKOBOI eprogudHoi iHdopmaril
BUMIPIOBAIBHUX TPAKTIB, 110 0a3yroThcs Ha MeToai Binepa-Kommoropoga [1]. Onnak He
MEHII BaXJHMBa JUI PAAY PEeXHUMIB (DYHKLIIOHyBaHHS 3a3HAUEHHX BHMMIipIOBaJbHHX
BUpPOOIB 1 onTumanbHa GIMbTpalisi IeTepMiHOBAaHMX CKIAAOBHX iH(pOpMarii, 10
BUHHMKAIOTh Y IHUX pEeXHMaxX, YOMYy B HAYKOBii JiTepaTypi IO TENEpilIHbOTO Yacy
MPUIULIOCS — TOpiBHAHO ~ Mano  yBarn.  Jlmsa  3a0esnmeueHHs  Ha  Aii
KOHKYPEHTOCIPOMOKHOCTI OOPTOBHX BHUMIPIOBAIFHUX CHCTEM 1 KOMIUIEKCIB MOTPiOHO
yCyBaTH 3a3HAaueHi BUILNE MPOTAIMHE B 00poOWi oOJepKyBaHOI 3 iX JIOIOMOTOIO
iHpOpMaIii.

Puc. 1 CtpykTypHa cxema IBOKaHAJIbHOI BUMIPIOBAJILHOT CHCTEMHU
B po6oTi po3rasaaeTses 1BOKaHANIbHA BUMIpIOBaJIbHA CHCTEMA, OIMH 3 KaHAMIB K01

MicTUTh BUMipioBa4 Ta (GinbTp 3 po3paxyHkoBuMH Mozxemsimu guHamikn K i G, a
JPYTHil — BAMIPIOBAILHUI €JIEMEHT 3 PeallbHOIO CTPYKTYpoto K Ta (inkTp, Mo Mae i
cknagoBi G, ta G. Mogeni nunamiku G,, K, ta K BBaxaroThcst Bitomumu, a
CTPYKTYPY KOPEKIi#HOI cknanoBoi ¢pinbrpa G MOKHA BU3HAYWTH, MiHIMI3yIOUuH TIepIny

Bapianilo (QyHKIiOHATY SIKOCTI ()YHKIIOHYBaHHS BHMIPIOBAJIBHOI CHCTEMH, SIKUH Mae
BUTJISIA:

17

I=—— [#r{[(G, + G)(KO,, +0,) = D,0,,]L,[(®
21 5,

PesynpTaToM 1i€i mporeaypu € CTpyKTypa KOPEeKIiHHOI CKIIaT0BOI (BiIbTpa:

G=-I"'(T,+T)D" 2)

Cnucok BHKOPHUCTAHHUX J7Kepet

K. +0,)(G, +G.)-0,,.®,.]Rds (1)

0

1. bnoxun JILM., Bypuuenko M.IO. CrartuctiyHa JIUHAMiKa CHUCTEM YIIPABIiHHA:
Migpyunuk. — K.; HAY, 2003. — 208 c.
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MOJEPHI3OBAHA IMPOLHEAYPA OHIHIOBAHHS
EKCIIEPUMEHTAJIBHUX TAHUX BATATOBUMIPHOI'O OB’€EKTA

Sk BiZIOMO, B@XKJIMBOK YACTHHOI MPOLEAYp IiAeHTU(diKamii Ta MoaepHizamii
CTPYKTYp CHCTEM YMPaBIiHHA PYyXOMHX 00’€KTiB € 00poOKa pe3yNibTaTiB HATyPHHUX Ta
HamiBHATYpPHUX EKCIEPUMEHTIB JOCTi[pKyBaHux o00’ekriB. KopekrtHa 00poOka
eKCTIepUMEHTAJIbHUX JJAaHUX [O03BOJSIE€ OTPUMATH IOBHY IiH(OpMAII0 IIOJ0 CTaHY,
ocoOmMBOCTEH pyXoMOro o0’ekrta Ta HOro TMOBEAIHKM Yy PpI3HHX pexXHMax
(yHKIIOHYBaHHS. 3 METOI0 OTPHMAaHHS MOAENEH MUHAMIKM CTOXAaCTHYHHX CHTHAJIB
BXOXy I BUXOomy 00’€KTa, 30ypeHsb 1 3aBaj, IO IIIOTh HA HBOTO HiJ 4ac PyXy, IIHPOKO
3aCTOCOBYIOTECSI CIIEKTpalIbHI aJrOpuTMH 00poOkm iHpopmamii [1]. Ame y Bumamkax
HEJIOCTaTHBOI TPUBAJOCTI EKCIICPHMEHTY MOJETi CUTHAJIB, OTPUMAaHI 3a BKa3aHOIO
METOJUKOI0, HEe € NOCTOBIpHUMH. B namiif poOoTi 3amporoHOBaHO BJOCKOHAJIEHHIH
ITOPUTM OOpPOOKM EKCHEepUMEHTANbHOI iH(opMarii, sSKui m03BOJNSE IpU Ml
TPHUBAJIOCTI HATYPHOTO a00 HAMIBHATYPHOTO €KCIEPUMEHTY HaiOUNBII MOBHUM YHHOM
OIIIHUTH CTaH JIOCTIHKYBAaHOTO PyXOMOT0 00’ €KTa.

AjroputM 0OpOOKH eKCIIepUMEHTANbHOI iH(opMalii 0araTOBUMIpHUX PYXOMHX
00’€KTIB CKIIaA€ThCS 3 HACTYITHHUX €TaIliB:

1. TlepeBipka Ha CTaIliOHapHICTP OTPHMAHHMX MiI Yac EKCIEPUMEHTYy curHaimiB. Ha
OBOMY eTami HeoOXiTHO BU3HAYMTH, YH MICTATH 3apEECTPOBAHI CUTHAIIN JIETEPMiHOBaHI
TpeHOu. Y pa3i HasgBHOCTI TPEHAW MOTPEOYIOTh BUIUICHHA Ta OKpPEeMOi OOpOOKH.
CxyaJioBi eKCHePUMEHTAIBHUX CHUTHAIIB, L0 3JIMIIMIKCH MiCJs BUIIICHHS, MOXYTb
BB@)KaTUCA CTalliOHAPHUMH.

2. Po3nineHHs cHTHaNiB Ha HU3bKOYACTOTHI Ta BHCOKOYACTOTHI  CKJIAOBI.
HwusbkouacToTHa cKi1agoBa MOTpeOye MOJOBKEHHS Y BUMAJKy HEAOCTAaTHHOI TPUBATIOCTI
BUIIPOOYBaHHS U1 BU3HAUCHHS KOPEKTHOT MO JIMHAMIKH.

3. Craructuyna o0poOka BHCOKO- Ta HH3bKOYACTOTHHX CKJIQJOBUX CHTHAIIB 3a
jJoromoror Bimomux [l] cmekTpanbHUX anropuTMmiB. B pesyibrati  OTpUMYIOTH
CIEKTpasbHI Ta B3a€MHI CHEKTPaJIbHI MITLHOCTI BKa3aHUX CKJIAJIOBHX CHTHAJIB ,,BXilI-
BUXix” o00’€kTa Ta 30BHIIIHIX 30ypeHb (SKIIO BOHM € KOHTPOJILOBAaHUMH), SIKi
BIJIMOBITHUM YHHOM 00’ €THYIOTBCSL.

4. OcranHiM eraoM 00poOKM  eKclepuMeHTaJbHOI  iHdopmamii €  onmc
(ampokcuMaliiss) OTpUMaHHMX CIIEKTPAJbHUX XapaKTEPUCTHK CHUTHAJIB MaTeMaTHYHUMU
BUpa3aMH, HANpHKIaJ, 3a JOIMOMOIOI0 Y3araJlbHEHOro MeToAa Jorapru(MidHHX
XapaKTePHCTHK.

TakuMm 4nMHOM, 3a JONOMOTOI0 BHUKJIAJICHOIO AITOPUTMY € MOJMJIUBICTH OTPUMATH
MOJIeTi IUHAMIKA eKCIIepUMEHTAIbHNX JaHUX O0araTOBHMIpPHOTO PYXOMOTro 00’€KTa
HAaBITh IIPY HEJOCTATHIN TPUBAJIOCTI IPOBEJCHOTO EKCIIEPUMEHTY.

Cuucok BHUKOPHCTAHUX JZKepeJI
1. Ilpuknanoit aHamu3 BpeMeHHBIX psiaoB. OcHoBHBIE MeTob! / P. OtHec, JI. DHOKCOH; TIep. ¢
anr. B.U. Xoxmnosa. — M.: Mup, 1982. — 428c.
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DESIGN OF STABILIZATION SYSTEM FOR SMALL
AIRPLANE LATERAL MOTION

The purpose of this work is the stabilization system design for lateral motion of a
small piloted aircraft. To design the stabilization system for small aircraft lateral motion
as a subject of investigation the parameters of PID controller for Heading Hold Mode
for short take-off and landing, singe-engine, high-wing aircraft, DHC-2 “Beaver” was
considered. As the lateral motion model the linearized steta space model of this motion
was used. The methodological fundamental is based on the methods of synthesis,
analysis and flight control system simulation. The control system design is provided to
the “Beaver” aircraft. For most aircraft problems it is convenient to choose the output
variables to be the state variables. Thus, we obtain the description of the plant in the
form of the state space. The lateral state space variables of the lateral motion model are
sideslip angel, roll rate, yaw rate, yaw angle and roll angle. The control inputs are the
ailerons and ruder deflections. Firstly results of flight simulation without any control
systems or autopilots were obtained. Then Heading Hold Mode was created in
SIMULINK environment of MATLAB software on the basis of block diagram shown in
Fig. 1 and theoretical materials.

Fig. 1. Block diagram for Heading Hold Mode

The controller is presented in the form of two control loops. First one which is used
to roll angle in order to eliminate oscillations is represented in the form of P-controller.
The second one provides stability of yaw angle and is presented as a PID controller. The
coefficients of both controllers (roll angle and yaw angle) were determined using Check
Step Response Characteristics Block of MATLAB software and by means of manual
tuning. The initial values for PID-controller were found with the help of manual tuning.

There was improvement of all parameters after optimization procedure with the help
Check Step Response Characteristics block, except of roll rate. So, the parameters which
were obtained after optimization procedure are more convenient to use for stabilization
system design of Heading Hold Mode.

Supervisor — A. M. Klipa, PhD, associate professor
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AETEPMIHOBAHA OIITUMAJIBHA ®LIbTPALISL B BAT ATOBHAMIPHINA .
BUMIPIOBAJIBHIN CUCTEMI ITPU BPAXYBAHHI PEAJIBHUX MO/JIEJIEN
JUHAMIKHA JJAHOK I BIUIUBIB Y CUCTEMI

nxn

_ 2
r
) K X

Puc. 1. CTpykTypHa cXeMa BUMipIOBAJIGHOI CHCTEMH.

Ha cxemi BkazaHi HacTynmHi TO3Ha4eHHs: K — MaTpuisl TepeNaBalbHUX (QYHKIIH
BUMIpIOBaua (CTIHKOr0), X — n-MipHHI1 BEKTOp BHXiIHMX CHTHATIB CHCTEMH, I — BEKTOP
OaxkaHUX CHTHAIIB cuctemy, @, — MaTpuIsl OakaHUX MEPETBOPEHb NMPOIPaMHU 7' CHCTEMOIO,
G — mIyKaHa MaTpUI NepefaBaTbHAX (QYHKIH (iTbTpa, a TAKOXK 77 — BEKTOp MPOTrpaMHUX
CUTHAITIB, ¢ — BEKTOp 3aBajl BUMIPIOBaHb, ) — BEKTOP CHUTHAINB CIIOCTCPEKCHHS, BEKTOP
TIOMHJIOK CITOCTEPEXEHHSI £ 1 €pPMITOBO-CIIPSDKEHHI BEKTOP &, MalOTh BUIILIL: 7 =6, - L

nxl 2
$=0,1,, y=-Kki+p=(K6+0)L.,, &-=x-i=[G(K6,+0,)-D0],
&.=L,,|0.K.+6,)G. 6,0, |.

OyHKIiOHAT SKOCTI (UIBTpALLi B CHCTEMI CITiJT 3aIMCaTH TaK:

nxl >

1xn
1

I, =3 [ tr(£,2,R,)ds 6

—joo

Ilepra Bapianist pyHKIiOHAIA MAaTHMe BHIIIS;
d, = i [ zr{R[G(Ke,, +0,)L,(0.K.+0,)-0,6,L,(0.K. +0, ). +

+56[k6,+06,)L,(0.K.+6,)6. - (K6, +6,)L,6,0, ]R}ds

Heo0xiHO BBECTH HACTYIIHI TO3HAYCHHST:
LI, =R : DLD, =(K6,+06,)L,(0.K. +6,);

T,=T,+ T, +T, =[,0,6,(k6, +6,)'D, ®
Tepra Bapiamist (2) miciist MiICTAHOBKY MTO3HAYEHb (3) MaTHMe BUTJIS:

@

1 Je
= - [w[0.(T,GD, -T)L,D,.5G. +5GD,L,(D,G.T,, - T,)T, Jds @)

o
YMoBo0 TOTOXHOI piBHOCTI Hymo Bapiauii Oynme: I'GD, =(T},+1,),a cuHre3

CTPYKTypH (iIbTpa & HeoOXiTHO MPOBOAHTH 33 AJITOPUTMOM:
E=1(T, +T,)D; s)

Hayxosuii kepisnux — JI.M. bnoxin, 0-p mexu. Hayk, npogecop



MPOBJEMM TA IEPCITIEKTUBHU PO3BUTKY ABIAII TA KOCMOHABTHKH 70
23-24 :xoBTHs1 2013p., HanionansHuii aBianiiinuii ynisepcurer, Kui

VK 681.5.013(043.2)
H.J. Curanyenko, A.M. Iloaimyk
Hayionanvnuii asiayitinuil yniseepcumem, Kuis

JETEPMIHOBAHA ONITUMAJIHA ®UIbTPAIISI B BATATOBUMIPHIM _
BUMIPIOBAJIbHIN CUCTEMI ITPM BPAXYBAHHI PEAJIGHUX MOJEJIEN
JUHAMIKH ii EJJEMEHTIB

vxn

-
— K

Puc. 1. CtpykTypHa cxema BUMipIOBaIbHOI CHCTEMH.

Ha cxemi Bka3aHi HacTyIHi HO3Ha4eHHs: K — MaTpuls NepefaBaJbHUX (QyHKIIH
BuMipIoBada (CTifiKOro), X — nA-MipHWH BEKTOp BHXIZHHX CHTHANIB CHCTEMH, [ —
BEKTOp Oa)kaHUX CUTHAIIB cucteMd, ®, — MaTpuULs Oa)KaHUX MEPETBOPEHb POrPaMHu 7
cuctemoro, G — IIykaHa MaTpHLs NepenaBaibHUX (yHKIiH GinbTpa, a Takox 7 —
BEKTOp MPOrPaMHHUX CHTHAJIB, () — BEKTOp 3aBaj BUMIPIOBaHb, ) — BEKTOP CHTHAJIB
CIIOCTEPEKEHHS, BEKTOP MOMMUIIOK CIIOCTEPEKCHHS & 1 epMITOBO-CHPSDKECHHIT BEKTOP
&, MaroTbh BUTIIS

F=6-L,, ?=0,-L,,, y=Kr+p=(K6,+6,)L
Z,=X-i=|G(k6,+0,)B-®0.|L,., 7. =L,,|B,(6,K.+6,)G.-0,®, |.

vxl 2

nx1 2

Evovx(nw) Ev
L .=B-L  ,L. =L -B,;B, = , B, =
vx nx XV xn 0 0
(n=v)xn (n=v)xv

OyHKIIOHAT SIKOCTI BUMIPIOBaHb IeTEPMiHOBaHOI iH(pOpMaIlii CHCTEMOIO CITijt
3amUcaTH Tak:
+joo

1 __
I, =5 [r(2,2,,R, )ds 1)

—Jj*

HeoO0xiaHO BBECTH HACTYIHI MO3HAYCHHS:
I.T,=R,; D,LD, = (KHV + (%)BIL,,BZ (H,_*K‘ +6, );
Tz = Tzo + Tz+ + Tzf = F2q)09r[(K0r + @)Bl]ﬁDz
AJITOPUTM CHHTe3y onTuMabHoi crpyktypn & wrykaroro dinsrpa Gyze Mat
BHIJISIL:
§=1,"(1, +T,)D;' )

[MincraBuBLM cTpYKTYpY (2) Yy dyHKUioHan (1), MOXKHA OL[IHUTH HOTO MiHiMallbHE
3HauUeHHS [ppin.
TakuM YMHOM ITOCTaBIICHA 3a/ja4a BUPILICHA.

Hayxosuii kepisnux — JI. M. bnoxin, 0-p mexu. nayk, npogecop
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Hayionanvnuii agiayitinuii ynieepcumem, Kuis

OILIHKA TUHAMIYHOI TOYHOCTI CALIKYIOUUX CUCTEM
ITPU HEPET'YJIAPHUX BXITHUX CUTHAJIAX

IIpoGyiema OLHIOBAaHHS AWHAMIYHOI TOYHOCTI CHCTEM KEepyBaHHS, B TOMY YHCIHI
JITaNBHUX anapatiB, JO TENEpillHBOrO Yacy 3aJIUIIAETHCS BEJIBMH aKTYaJIbHOIO. AOH
BHU3HAYUTH TOYHICTh TaKMX CHCTEM B YCTaJCHOMY DPEXHMi, TPAAUIIHHO BUXOAWIHA 3
MIPUITYLICHHSM, [0 BXIJIHMH CHTHAJI SBJISIE COOOIO JIESKY BiZIOMYy JI€TEpMiHOBaHY
¢ynkuito dacy [1 . 4, n.7]. B iHmmx Bumaakax 3a3Bu4ail BAKOPHCTOBYIOTh TaK 3BaHUIA
Meron KoediuieHTiB moxuOku. I[IpoTe MOXKIHBICTH 3aCTOCYBaHHSI LOTO METOIY
00MEKy€eThCS BiIHOCHO TOBUIFHOIO 3MIHOIO y 4Yaci BXiHOro curHamy. HaromicTs
MUTAHHS TPO Te, SIK JaTH TAPAHTOBAHY OI[IHKY TOYHOCTI JIHIHHUX CIIAKYIOUHX CHCTEM
IIpY MIOBUTEHOMY (HEperyJSIPHOMY) BXiTHOMY CHTHAJII, 32 JOCTYITHHMH JIITEPaTyPHIMHI
JDKepeIiaMy, 3aJTHIIAETHCS BIAKPATHM.

B cepenuni 40-x pokiB Munynoro cropiuust b.B. BynrakoB 3HaiiimioB BuilykaHe
piLlIEHHs MOCTABJIEHOI0 HUM 3aJayi PO HAaKOIMYEeHHs 30ypeHb, sSKe J03BOJISIE 3HANTH
MaKcHMajbHEe 332 MOAYyJeM 3HAa4eHHs AWHAMIYHOI TOXMOKH JiHIHHOI HemepepBHOI
CHCTeMH KepyBaHHs y Oy/Ib-sIKHii MOMEHT 4Yacy 3a HasIBHOCTI JIOBIJIbHOIO OOMEKEHOIO 32
piBHeM BximHOro curaany [1, c.196]. Ha cydacHoMy eTami po3BHTKY TeOpii KepyBaHHS B
YMOBax HECTOXaCTUYHUX HEBU3HAYCHOCTEHl 3alpONOHOBAHMIT HUM ITi/IXiZ HaOyBae HOBE
“muxaHss” [2]. Ha xans, et miaxin He Moxe Oe3rnocepeHb0 OyTH 3aCTOCOBAHMUIT IS
BH3HAYEHHS BEPXHBOI OIHKYM MOXUOKHU BIITBOPEHHS HEPETYIISIPHOTO BXiJHOTO CHTHAILY,
OCKIJIBKH HIsIKMX 00OME)XeHb Ha HOro piBeHb, B3araii KakydH, He HaKJIala€ThCsl.

VYV naHiii poGoTi Bepmle CTaBHTbCS 1 PpO3B’SI3yEThCS 3ahavya OLIHIOBAHHS
MaKCHMaJIbHO MOXKJIMBOI ITOXHOKH JiHIHHOT CHCTEMH KepyBaHHs, 3aTHOI CIIIIKyBaTH 3a
JESKMM HEPEryJIIPHUM BXiJIHUM CHTHAJIOM 3 OOMEKEHOIO IIBUAKICTIO.

Ines 3HaX0MmKEHHS BEPXHBOI OI[IHKH MOXUOKH TaKOi CHCTEMH CYTTEBO 0a3yeThCs Ha
BHUKOPUCTaHHI TOro (PaKTy, IO YHCENBHHUK TepenaTtHoi (GyHKmii BiTHOCHO MOXHOKH
HEOAMIHHO MICTHTH 3MiHHY s mHepeTBopeHHs Jlamaca sIK CBilf MHOXHHK, SKIIO B
CTPYKTYpi Li€l cucreMu € inTerparop. Lle no3Bossie HeraifHO 3BECTH NOCTaBIICHY 3a1ady
JI0 3aj1a4i OI[IHIOBAaHHS peaKilii 3aMKHEHOT CHCTEeMH Ha OOMEKCHHI 3a pIBHEM CHTHAJI,
SIKHH SIBJIsIE COOOIO0 TIOXIIHY 32 YaCOM BiJl BXiTHOTO CUTHAITY (OCHOBHHI pE3yJIbTaT).

CHuCcOK BUKOPHCTAHUX JIAKepest

1. Tmoenckwuii, JI.C. MaTtemaTH4yecKkre OCHOBBI TEOPHHU YIIPABILIEMbBIX CHCTEM /
JI.C. T'noenckutii, I'.A. Kamenckwuii, JI.D. Dnscronsi. — M.: Hayka, 1969. — 512 c.

2. XKureukuit, JI.C. AJanTHBHBIE CUCTEMbl YNpPaBICHHS C IapaMETPUUYECKHUMHU MU
HemapameTpHaeckumu Heonpenenenuoctsmu / J1.C. XKXurenkuit, B.W. Cxypuxus. —
K.: HaykoBa nymka, 2010. — 301 c.

Hayxosuii kepisnux — JI.C. JKumeywvkuil, 0-p mexu. nayk, npogecop
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OCOBJIMBOCTI CHUHTE3Y CUCTEMM YIIPABJIIHHA ITOJIbOTOM ITPH
HEITIOBHUX BUMIPAX BEKTOPA CTAHY

[Iupoke 3acTocyBaHHS HAWICTKUX Oc3MiMOTHUX JitadbHuX amapatris (BIUIA) y
PI3HOMaHITHHX cepax CyCMIBHOTO YKHTTS MOPOJMIO Psi 3a/1a4, MOB’S3aHMX i3 CHHTE30M
CHCTEM YIpaBIIiHHS JUIsSl TAKUX JITATBHUX anapatiB. OcoOIMBOCTI CHHTE3y CHCTEM TIONISTAI0Th
y TOMy, IO 3aKOHH YIPABIIHHSA JUI TaKUX JITAIBHHX AanapariB MOBUHHI OyTH JOCHTh
npoctimu. Lle, B CBOIO Uepry, CIOHYK&IO 1O PO3POOKM CHCTEM YIIPaBIIHHS 33 YMOBH
HETIOBHHX BUMIpiB (ha30BOr0 BEKTOPY.

PosrnsimaeTbest 3amada CHUHTE3y CHCTeMH ympaBiiHHs monsotoM BIIJIA 3a ymoBu
HETIOBHUX BUMIPIiB ()a30BOr0 BEKTOpY, KOMM MOXKHA BUMIPSATH JIMIIE [JESIKY JIHIHHY
KOMOIHAITiF0 3MiHHHX CTaHy.

JUi1st 00’ €exTa yrpaBIIiHHs, IO OMHCYETHCS CHCTEMOIO TH(EPEHITIHNX PIBHSHb BUITY

{x(l‘) =Ax(t)+B,u(t)+B,0(t)
y(t) = Cx(t)

ne xe R™ - Bekrop crady cuctemm, u€ R™ - Bextop ympasmiems, yeR? - Bextop

H

BUXIIHMX 3MIHHHMX 00’€KTa YIPaBJiHHS, U € R” - BEKTOp 30BHILIHIX 30ypeHb, sKi JiH0TH Ha
00’ckT Ta oOMexeHi 3al,-HOPMOIO Ta BiINOBINHMMH MaTPMLSAMH, PO3MIPHICTIO

AeR™" BeR™" CeRP* snilicheHO CHHTE3 CTATHUHOTO PETyIIATOPA 32 BUXONOM Y

JIAHITIO31 3BOPOTHOTO 3B’S3KY, IO BH3HAYAETBCS 13 3aCTOCYBAHHSAM arapaty JIHIHHHX
MAaTpUYHMX HEPIBHOCTEH Ha OCHOBI Y - ONTUMaibHOrO mimxomy. CyTe Y — ONTHMAIEHOIO
TMIXOMY TONSrac y TOMYy, IO CHHTE30BAaHWII PEryssTop 3alesledye TaciHHS 30BHIIIHIX
30ypeHb, IO MAIIOTh Ha 00’€KT i3 mesknM cTyneHeM Y. CHHTE3 CTaTWYHOIO PEryisiTopa
3BOAUTHCS JI0 BUPIIICHHS HACTYITHOI JIIHIIHOT MATPUYHOT HEPIBHOCTI

PA+4"P,.+0 P,B P,B, L.

T
B'P, -R 0 0| o>
ByP, 0 -1 0

L 0 0 -R

n

Vrounenns matpums K ta L 3piiicaoerscs 3a gopmytamu
-1
Kya =R (BT B +1,)C7(CCT) ", Lysy = RK, (C =BT,

Ilpn upomy, s 3amaHoro 3HaueHHs y>0 CTaTUUHUH pEryjsTOp Y JIaHIO3i
3BOPOTHOTO 3B’SI3Ky, MiHIMIi3y€ KBaJpaTUIHHUI KPUTEPIH SIKOCTI BUIY

jH H—j Ox(t)+u" (1)R ()dt<yj o(t)dt, Yo(t)#0,

ne 0>0T1a R>0 - L[laI‘OHa.I]];Hl BaroBi MaTpPUIIi 32 CTAHOM Ta YIIPABJIiHHSM, BiIITOBITHO.

JocmimkeHHs  epeKTUBHOCTI (YHKIIOHYBaHHS CHHTE30BAaHOI CHUCTEMHU YIIPABIiHHA
JIEMOHCTPY€ThCsI Ha TIPUKIIaIl YIPABIIHHS MO310BXKHIM pyxom BILIA.

n+l =
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AITPOKCUMALIA EKCIIEPUMEHTAJIBHUX IAHUX CITOCOBOM
IHTEPIIOJIIOBAHHS TA CEPEJJHBOKBA/IPATUYHOI'O HABJIN’)KEHHSI

Ilpu nmocmimkeHHI TPOLECiB B AWHAMIYHAX CHCTEMaxX BHHUKAE HEOOXiTHICTH B
aHamizi Ta o00poOui MJaHUX, IO OTPUMAaHI CKCIEPHUMEHTAIbHO, 3 HACTYITHUM
3aCTOCYBAaHHSM Pe3yJIbTAaTiB 0OpPOOKH NpH MOJENIOBAHHI Ta IPOEKTYBaHHI PeabHUX
nporeciB. Ha npakTuiii yacTo pe3yibTaTH eKCIIePHMEHTY OAAIOTHCS y BUTIISI TaOJIHII
JNaHuX {X;, y;} JesKkoi CiTKOBOI (yHKIUIi, IBHUI MaTeMaTUYHUI BHUIIL (MOJENb) SIKOT
y=f(x) € HeBimoMuM ab0 3aHaATO TPOMI3AKMM JUIS MOAAIBIINX MPAKTHIHUX
PO3paxyHKiB.

J1nst BUKOPHCTAaHHS OTPUMAHOI eKCIIEPUMEHTANIBHOT CiTKOBOI (DYHKIIT B MOJANbIINX
pO3paxyHKax CIyKHTh 3aJada INpO amnpoKcuMamito (HaOmwkeHHsd) QyHKOid. Ska
MoJIsITa€e B HAOMMKeHiH 3aMiHi QyHKIIT f(X) AeaKor0 QYHKIIE ¢(X), TAKAM YHHOM 100
BimxwmieHHs @(x) Bifj f(x) B 3amaniif obnacti Oyna HaiiMeHnmor. Sk criocobu modyxoBn
anpokcumyrodoi  (QyHKIii  @(X) Ha 3aJaHiil JUCKPETHIM MHOXHHI TOYOK X;
PO3TIISIIAIOTHCS 32124l IHTEPIIOTIOBAHHS Ta CEPeIHHOKBAAPATHYHOTO HAOIMKEHHSI.

B poGori BHkOHaHO TOOYAOBY ampokcumyrouoi (yHKmI ¢(X) y BHIISIII
OaratowreHy ¢(x) = ao+alx+a2X2+...+amxm. JUis IpuBEelEeHUX EKCHEPUMEHTAIbHUX
JaHUX BHKOHaHO MOOYIOBY iHTepHosmiiHoro Garartowieny Jlarpamka L, (x), creneHi
n=m, Ta anpokcuMmyrpod4oro mnomiHomy F(x, ag,aj,...,a,;) 32 METOIOM HalMEHIINX
KkBazpariB, creneHi m<n (m=2,3). bau3pkicTe iHTepmossiniiHoro nomiHomy L,(X) mo
3a7aHoi CITKOBOI (yHKLIi MOJsrae y ToMy, IO iX 3HAYCHHs CHIBIAIAl0Th HA 3aJaHil
cucteMi TOUOK (BY3miB X;). llpu cepeaHbOKBaIpaTHYHOMY HAONMKEHHI OyAyeThCs
MOJIiHOM (KpWBa), II0 HAMONMK4e MPUMHUKAE A0 33daHOI CHCTEMH TOYOK, TOOTO cyMma
KBaJpaTiB BIIXWICHb EKCICPUMEHTAIbHUX JIAHUX Y; BIJl BIANOBIMHUX 3HAYCHb
00paxoBaHMUX 32 ANPOKCHUMYIOUYHM 0araTo4ICHOM F(x, ap,aq,...,an) €
HalMEHILIO0.

3a pe3yjbTaTaMd IOPIBHSUIBHOTO aHANI3y 3IVIQJUKyBaHHS EKCIIEPUMEHTAIBHUX
JaHUX BKAa3aHUMH BUIE allPOKCHUMYIOYMMHM OaraTowleHaMH MOXKHA 3pOOUTH HACTYIHI
BUCHOBKH:

- OTpHMaHa iHTeprooYa QyHKIIA L (X) € 3aHaATO TPOMI3AKOIO Ta Ma€ CHIBHUI
KOJIMBATGHUH XapakTep B 3B 53Ky 3 HASBHOCTI BEIUKOI KUTBKOCTI €KCIICPUMEHTABHUX
TOYOK;

- moxuOKa 3ria/pKyBaHHs 1 Garatowieny L, (x) 3 ymMoBH iHTepnossmii B By3max
iHTepHoMLil X; JOPIBHIOE HYJIIO aJle B iHIIUX TOYKAaX 1HTEPBaIy JOCIIDKEHHS MEHIIOK
€ MoXMOKa arpoKCcUMAallil 1JIs HOJIHOMY 332 METO/IOM HaiMEeHIINX KBaJpaTiB;

- 3MiHa KITBKOCTi eKCIIEPUMEHTAJIbHIX TOYOK MPU3BE/Ie 10 HEOOXiAHOCTI TOBHOTO
nepepaxyHKy  iHTeprmoisimiiHoro — mojiHoMy — Ly(X), a mosBa  JAGKIIBKOX
eKCHEPUMEHTAJIEHAX TOYOK 3 OJHHM 3HAYCHHSM apryMEHTY BHKJIIOYHTh MOXIIHBICTBH
o0y 10BY iHTepHOsIiHOTO OaraTowieny L, (X).
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HEWPO-HEUETKHI PETYJISATOP 151 YIIPABJIEHMS IBUKEHUEM
BPAIIAIOIIETOCS BILTIA

CoBpEeMEHHBI  MEPHOJ  pPa3BUTHs TEOPUM  aBTOMAaTHYECKOrO  yMpaBICHHs
XapaKTepU3yeTcsl IOCTAHOBKOM M PELICHUEM 3a/1ay, YUUTBIBAIOIIUX HETOUHOCTh 3HAHUHN
00 00BbeKTax ynpaBiIeHHs U ACHCTBYIONMX Ha HUX Bo3MymieHui. [Toner Bpamaromerocs
BIIJIA 00b4HO CBSi3aH C BO3JACHCTBHEM Ha HETO LIEJIIOTO Psiia HECTPYKTYPHUPOBAHHBIX
BO3MymIeHHH. [Ipy 3TOM y Takumx JI€TaTeNbHBIX amNmapaToB JOCTyNHa ciabast
nHGOpMAIMSA 1IPO CHCTEMY, YTO NPUBOJUT K HEOOXOAMMOCTH CHHTE3a CHUCTEMBI C
JIMHAMHYECKONH OOpaTHOW CBsI3bIO, a Takke dyieMeHTamu agantaiuu [1]. Om;Hako,
YUUTBIBasE OCOOEHHOCTH OOBEKTa YIPABICHUS, K PEryJSITOPY HPEIbIBISIOTCS
TpeOoBaHMWs IO MPOCTOTE €ro peamu3alid, 4YTO HE TI03BOJISET HCIOJIB30BaTh
camooOydaromuecs: HEHPOHHBIE CETH, OOECICYMBAIOIINE BHICOKHE aJ[aNTaI[IOHHBIC
XapaKkTepHCTHKHU perysitopa. Heo-¢a33u HelipoH 001agaeT CBOMCTBAMH, KOTOPBIE TAIOT
00JIBIIIOE MPEUMYIIECTBO NP MOJCIMPOBAHNH CIIOXKHBIX CUCTEM Oiarojapsi mpocToTe
CBOEH CTPYKTYpBI, COCTOSIIEH M3 OJHOTO HeWpoHA. APXHTEKTypa Heo-(a33u HelpoHa
Obuta mpemtokeHa T. SImakaBoif M ero coaBTOpaMu [2], KOTOpBIE OTMEYAlOT, YTO
OCHOBHBIMHU MPEUMYIIECTBAMHU 3TOTO HEHPOHA SIBISIOTCS BBICOKAsI CKOPOCTH 00ydeHHs,
BBIUMCIIUTENbHAS [POCTOTa, BO3SMOXKHOCTb HAXOXKIEHUS TII00aJbHOrO MHHHMYMa
KpuTepHsi 00y4deHHs: B pealbHOM PEXHME BPEMEHH, a TaKKe BO3MOXKHOCTH ONUCAHHMS
(YHKIIMOHHPOBAHUS TOTO 3JIeMEHTa HAO0OpPOM JIMHTBUCTHYECKUX «ECIH-TO» IIPABHUIL.
Heo-a33u HeipoH — 5TO MHOTOBXOJOBasl HEJMHEHHAs CHCTEMa C OJHHUM BBIXOIOM,
peanusyromas 0ToOpaskeHUe BUJA:

B OESWACTEDIPWHECANCH(IIY
i=1 i=1 k=1
rae GyHKUMs f,(x,(k)) ONMCBHIBAET BBIXOJHOM CHIHAN i-ro HEJMHEHHOro cuHamnca B

TEKYIIHHA k-THIii MOMEHT BPEMEHH:

LR =203y, (x, (k) (K =1)
i=1 h=1
M, — h-1 OGyHKUMS TPUHANIEKHOCTH i-r0 BXO#a, ,— h-i HacTpauBaeMblii
CHHANTHYCCKUI BECOBOM KOA(P(MHULUMEHT i-r0 HENMHEHHOro CHHAICAa B HPEIbLAYLIMI
MOMEHT BPEMEHH, f,(x,(k)) — PE3YJILTAT HEYETKOIO BBIBO/A, I0JIy4a€MOrO IPH IIOMOILH

nedaszzudukanyy Mo METOAy LEHTPA TAKECTH.

Takum 00pa3om, Py Mojaue Ha BXOl Heo-(ha33u HEHpOHa BEKTOPHOTO CHrHaJa, ero
BBIXOJ] OMpeAeseTCss (YHKIMSIMU TPUHAIICKHOCTH W HACTPaWBAaCMBIMU BECOBBIMHU
ko3 duIeHTaMH, TONYYCHHBIMH B MPEABIIYIIMA MOMEHT BpeMeHHU. [Ipu 3TOoM Heo-
(a33u-HeHPOH COAEPKUT 71-m BECOB, MOUISKALIMX onpenesneHuio. Hactpoiika BeCOBBIX
KO3 (PHUIIMEHTOB B pPEAIbHOM BpPEMEHH MOXKET OBITh OCYIIECTBJICHA, HANpHMEp, C
TIOMOIIBIO TPAJIUIIMOHHOTO AJITOPUTMA TPAJUEHTHOTO CITyCKa.

CHucoK HCIO0Jb30BAHHBIX HCTOYHHKOB
1. Bacaner O.I1. MonenupoBaHue mporiecca HaBeeHHS 110 JIy4dy BPAIIAIOIIErocsi TBEPIOTo Tena /
O.IT. Bacaner, A.A. Tynuk // Enektponika Ta cictemu yrpasiiaas. — 2010, — Ne 4. — C.148—155.
2. T. Yamakawa, E. Uchino, T. Miki, and H. Kusanagi. A neo fuzzy neuron and its applications to
system identification and prediction of the system behavior. In Proc. 2-dn Int. Conf. on Fuzzy Logic and
Neural Networks - “IIZUKA-92 ", p.A77-483, lizuka, Japan, 1992.
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B.B. Kyxap
Hayionanvuuii agiayitinuil yniseepcumem, Kuis

MATEMATHYHA MOJEJIb KOCMIYHOI'O AITAPATA JIJIsI HOIAJBIIOT
CTABLJIIBALII HOT'O HA OPBITI

{06 oTpumaTé ONTHMANBHY CHCTEMY cTabumi3amii CKJIAQJIHOTO JIHHAMIYHOTO
o0'ekra, moTpiOHO BHOpaTH abo0 3ampONOHYBaTH B MPAKTHYHOMY BHUKOPHUCTAHHI
QITOPUTM CHHTE3y OINTHMAaJbHUX CHCTeM crabimizamii 3 BpaxyBaHHSM iCHYIOUHMX
MoJieJIel TMHAMIKH IPOTOTHIY 00'€KTa i CTOXaCTHYHHUX BIUIMBIB Ha HBOTO M Yac Pyxy
B KOHKPETHHUX YMOBax pexumiB pobotu. Ha croromHimiHiil 1eHb, 11100 OTpUMATH MOJEII
MUHAMIKH, SIKI HAc I[KaBJIATh, MOTPIOHO TPOBOAMTH EKCICPHUMEHTH, SIKi JIOPOro
KOIITYIOTh, 00 CKJIaJaTH Mo JAaHUM HATYpPHHUX BHUIPOOYBaHb, SKi Bxke OyJW MpoBeIeHI
panimie. Tak SK MOXIJHBICTb IPOBEACHHS EKCIICPUMEHTY IMPAKTHYHO BIJCYTHS, TO
BHSIBIJIOCH JIOIUIBHO CKOPUCTATUCH YK€ BIJOMHMH JAQHHMH, sIKi OyiIM OTpHMaHi Ipu
MozepHi3amii iMiTaTopa aepokocmiynoro moibory (LIIIK, m. 3Be3mumit) y 3B's3Ky 3
HEOOXIJHICTIO TOKpalleHHs HOro IWHAMIKM IpW IMiTalii mporpaMu 30ypeHoro
AEPOKOCMIYHOTO T0JbOTY. CTPYKTYPHY CXeMy MPOEKTYEMOT CUCTEMH MOXKHA 300pa3suTH
HACTYIHUM YHHOM (puc.1)

Puc.1. CtpykTypHa cxema HpOeKTyeMOi CUCTEMHU

Ha 1poMy pHCYyHKYy IyHKTHPHHMH JIiHISIME TTO3Ha4eHO OO0'eKT crabimisaiii Ta
PEryISITOp, SIKUiA 3HAXOMUTHCS Y 3BOPOTHOMY 3B'SI3KY JI0 00'€kTa. K - MaTpHIls nepeaBabHIX
GyHKIi cHCTeM BHMIPIOBAHHS BEKTOpPA BHXIOHMX KOOpIAMHAT O0'€KTa Xp; 7y - BEKTOp
MPOrPaMHUX BHIIAJKOBUX CHTHANB, W, - LIykaHi Marpuii MNepeaaBaibHuX —(QYHKIIH
perynsTopa B CUCTEMI; ; (g 1 (), — BEKTOPH BUIIAIKOBHX 3aBaJl BUMIPIOBAHb 1 MPOTPaMH; iy —
BEKTOp YIIPABIHHS; |y — BEKTOP BHIIQJIKOBIX HEKOHTPONBOBAaHHX 30ypeHb; P i M — Marpui
TepeaBaTbHIX (QYHKIIH 00'€KTa cTadimizarii.

V. = E—D_LS Fo— 1 “bls gy — 1 —0ils gy — 1 s I
z

2 Vz ]"’..'{E‘}E W p{s}g W (S}E -
OCHOBI BXiTHHMX JaHMX MOXKHA 3alMCaTH OPIEHTOBHI MOAENi IMHAMIKU 00'€KTa, K
Mae JIBi OCi pyxy, i B mogansimoMy OyaeMo HOro BUKOPHUCTOBYBATH ISl YIIPABIiHHS. -
nepeaaBanbHa QYHKIISA 10 KaHaTy Z; - epeaaBaibHa (DYHKIIS 0 KaHay Y; 1e
pl) = (0.12= + 1}(0.05s + 1(0.04s + 1)(0.03s + 1)

Hayxosuil kepisnux — JI. M. bnoxin, 0-p mexu. nayk, npogecop
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IMITALIIAHA MOJEJIb MOB3JOBKHLOI JUHAMIKH MOJLTY 3
YPAXYBAHHSIM 3BYPEHB

MixkostH-I'ypeBua Mil'-15 — papsHChKMi BUHHUIYBad, po3poOiieHMil HaNpHKiHI
1940-x poxkiB. Haiibinbm mMacoBui peakTHBHUI OOHOBHIA JiTak B icTopii aBiamii, mo
nepebyBae Ha 030poeHHI OaraThoxX Kpaid cBity. Mil'-15 —BuHHIYBa4-cepeTHbOILIAH
CYLUIBHOMETAIEBOI KOHCTPYKIIT i3 CTPIJIONONIOHUM KPHJIOM i OIIEPEHHSIM.

MowMmeHTy iHeplii — HaABaXXIMBHI MapaMeTp Ui TOYHOTO MOJCIIOBAHHS MOJIBOTY.
[Io6 oTpumaTH anpOKCHMOBAaHHWI MOMEHT iHEpIil BHKOPHUCTOBYEMO: HaOIMKEHY
(dbopMyITy TUITIHAPY 1 PO3PaXy€eEMO MOMEHT iHEPIIil KOXKHOI 3 OCHOBHUX YACTHH JIITaKa.

1,="Ca vy
To12 04

Binpmr TounHi HaOMMKEHHS MOXKYTh OyTH OTpHMaHi MPH BUKOPHUCTAHHI IHIIUX GopM
aTIpOKCHMAIIii.

BaxiIMBOI0 4acTHHOIO CHMYJIIIIT MOJNBOTY JIiTaka € IpaBWIbHE OOYNCICHHS HOro
aepoAMHAMMIYHMX KOe(]ilieHTiB. €IUHUHA JOCTOBIPHHMH HUIAX OTPUMATH Taki
XapaKTepUCTHKU — IIe BUKOHATH Oe3locepe/iHi BUMIpIOBaHHS y BITpOBOMY TyHeni. B
LObMY BHIAJKY, BC 1aHi MOXYTh OyTH BUKOPHCTaHi B MOJICTIOBaHHI 4epe3 CTaHIapTHI
Onoku iHTepnperaiii, po3mirieHi B 6i6mioteni Simulink/LookupTables. Ha Biaminy Bin
OymiBHUITBA peajbHOI MPUAATHOI MOJEINi CUMYJIALIl MOJBOTY, Il BIACTHBOCTI MalOTh
OyTH BU3HA4CHI JUISl KOXKHOTO MOXJIMBOTO 3HAYCHHS KYTiB aTaK{ YU KOB3aHHS.

Hacrynae rapMoHiYHE TpecTaBiIeHHS aepoOAMHAMIUYHHMX Koe(iIlieHTiB BU3HaHE
TOYHHM JIJIsI BCIX MOXJIMBHX 3HAYCHb KyTa aTakH:

Cpla) = d + dl = cos(2a) + a2 = cos{da)

Cela) =10+ [1 s sin(2a)+ 12 = gsin(4a)

Tyt g ili — ne gesxi Koe(ilieHTH anpokcuManii, KoTpi 0a3yloThCsl Ha Pi3HUX
BHJIaX JIAaHUX, SKi MOXKYTh OTIM OyTH iieHTU]IKOBaHI.

[t Toro, mo6 BUKOHATH MOJEIB IMITaIlil MOJIBOTY JTiTaka BHKOPUCTOBYETHCS MAKET
MATLABI 6mok 6ibmiorex mms Simulink - AerospaceBlockset. fxmit mae 3mory
3MOJIETIFOBATH BICOKOPIBHEBY MOJIeNb Jtitaka Mil'-15.

Cnucox BHKOPHCTAHUX JZKepeI

1. V.O. Apostolyuk, O.S. Apostoyuk..Fundamentals of flight control theory. Aircraft
Automatic Flight Contol System Calculation: Term Paper Method Guide/—Kyiv.: NAU, 2009.

2. Coeanos JIM. (ped.) «Camonér Mul-156uc» Texuuueckoe onmucanue, JIETHBIC
xapakrepuctuku camonera.(Kuura 1)/ - O6oponrus, 1953

Hayxosuii kepisnux — I1.11. Tpoanos, kano. mexu. HAyK, OoyeHm
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J.B. OBcsinnikoBa
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

BUBYEHHSI JMHAMIYHOI'O MOJYJIS IPYKHOCTI
JIBO®A3HOI PIIMHA

HaBemeni B pi3HHX JpKepeiax eKCIIepHMEHTalbHI 3HA4YCHHs aaiabaTHYHOro Ta
130TepMIYHOTO MOZIYJTIB 00’€MHOI TPYKHOCTI  pOOOYHMX PIIMH IOCHIIKYBaJIHCh B
CTATHIIl Ta BITHOCATHCS IO PIAUH B CTAMIil HOCTABKH.

Excriepumentn mnokasanu, mo (opma 3aJeXHOCTI CTaTUYHOTO MOy 00’ eMHOL
MIPY>KHOCTI PIUHE Maj0 9YUM BIIPI3HAETHCS Bif TAKOi K 3aI€XKHOCTI JUHAMIYHOTO
Momyssi 00’€MHOI MHPYXXHOCTI, aje IpU OJHAKOBUX 3HAUCHHSX THCKY AWHAMIYHUI
MOJyJIb Ma€ OiIBbIIY BEJIMYUHY B IIOPIBHSHHI 31 CTATHYHUM.

BukopucranHs B po3paxyHKax AMHAMIYHOTO MOIYJsi 00’€MHOT MPY>KHOCTI PiANHA
OPU3BOAUTE [0 OUIBII TOYHOrO pPE3yJNbTaTy MOJCIIOBAHHS SKOCTI MEPeXiAHOro
Tporecy.

VY panime omyOmiKOBaHHX POOOTAaX MOCHIIPKYBaBCS IHTEPBANBHHHA JWHAMIYHHN
MOJyJIb 00’€MHOI TPYXKHOCTI 3a 3MIHHOI MIBHAKOCTI Aedopmamnii, SKUi BH3HAYaBCS
MPSMUM METOJOM IIUIIXOM 3aMipy THCKY B KOMIIPeCiiHIM kamepi 3 (iKcoBaHHM
00’€MOM piMHM, 110 3MIiHIOBAaBCS 3a pPAaxXyHOK BHMYIIEHOTO T'apMOHIHHOTO
HepeMillleHHs IUTyHXepa. Bennunmna Momyns 00’eMHOI HPYKHOCTI pO3paxoByBajach
JUIsL IHTepBaJy THUCKIB 32 3Ha4YeHHSAM 00’€MHOI Aedopmanii piiMHHU, IO BHPaXEHE Y
(dopMi KiHIIEBUX Pi3HULb.

3HayHUH BIUIMB Ha 3HAYEHHS MOJXYJS NPYXKHOCTI Ma€ HEPO3YMHEHE IMOBITpS, IO
3HAXOAUThcA y piauHi. Lle moB’sM3aHO 3 THM, IO MOAYJTh 00’€MHOI MPYKHOCTI Tazy
TOPIBHIOE TIPUOJIM3HO abCOJIIOTHOMY 3HAYEHHIO THCKY 1 TOMY BiH 3HaYHO BIUTMBA€E Ha
MOJIyJIb TIPYKHOCTI cyMimi. Y 3B’53Ky 3 IIMM HEOOXiTHOIO BIMOTOIO € JIEra3allisl piinHI
B rigpocucremax. [Ipore merasamist He rapaHTye MOBHY BiACYTHICTH Ta3y B piAWHI, i 1€
HEoOXIZTHO BPaxoBYBAaTH IIPH PO3paxyHKy MOAyJsl 00’eMHOI mpykHOCTi aBodasHOl
pinuHU.

Cnucok BHKOPHCTAHUX JizKepeI

1. Onpenenenuie ympyrocTd pabodeil >XUIKOCTH THAPOIPUBOAA IIPH IEPEMEHHOH CKOPOCTH
nedopmarmn B.H. Ipokodres, A.U. Jlyzanosa, A.C. I'enbman, FO.A. TlnckyHoB. — M3BecTust By30B:
MarHocTpoenue, 1969, Nel2, c. 90-96.

2.  Budepman B.JI. Teopus MexaHmdeckux konebanuii. — M.: Beicmas mxomna, 1980. — 408 c.

3. Mertonpl 1 pe3ynbTaThl HCCleqOBaHHU 00bEMHON ynpyroctr Bemectsa Kopadensn M. —
VYenexu dusnueckux Hayk, 1954, T. LIV, Boim. 2. ¢. 315-342.

Hayxosuii kepienux — B.C. Bymbko, KaHO. mexH. HAYK, OoyeHm
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H.B. bonaap
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TPAHUYHUA CTAH KOMITO3UIIMHAX OBOJOHOK ITPH
HABAHTAKEHHI BHYTPIIIHIM TUCKOM

CyuacHa aBialis HOCTIHHO 3IIITOBXyeTbcS 3 MpoOieMaMHM POCTy KOHKYpEHMil i
MiABUIICHHSIM NaJUBHUX 3aTpaT. OueBHIHUM pIIEHHAM JaHUX MPOOJEM € 3HMKEHHS
Barv KOHCTPYKIIi, 10 pOOUTHCA 32 paXyHOK BUKOPUCTAHHS KOMITO3UIIHHIX MaTepialiB.
B cucremi KOHOWIIIOBaHHS HOBITPS 3aCTOCOBYIOTh KOMITO3HLINHHI TPpyOOIPOBOIH IS
MIBEICHHST TIOBITpsl y KabiHy Bij arperariB. ToMmy mpeaMeToM MOCHIIKEHHS CTaB
MIPY>KHO-Te(OPMOBaHMII CTaH KOMIIO3UIIHHUX OOOJIOHOK, METOI0 — BH3HAYEHHS
XapakTepy HaBaHTAKEHHS KOMIIO3MI[IHHMX OOOJIOHOK, a 00’€¢kToM — Mojenb
IWTIHAPUYHOTO KOMITO3UIIIHHOTO TPYyOONpOBOAY. 3 METOI0 BH3HAUCHHS XapakTepy
HABaHTAXEHHS LWIIHAPHYHOI OOOJOHKH (eJeMeHTa TPyOOmpoBOLYy),  MPOBEICHO
po3paxyHok 3rigao mapamerpiB CKB y nporpami ANSYS. Takox po3paxoBaHO 3MiHY
eKCIUTyaTalliifHUX HaMNpy)XeHb [0 TOBIIMHI CTiHKH. [IMJIKOBUIHHN XapakTep emiop
MOSICHIOETHCSL HEOTHOPIJHICTIO KOMIIO3UTY, TIPOBAN EMIOPH XapaKTEPH3YE MICIs
Mepexoay OMHOTO IMapy apMyldoro Mmarepiaixy B iHIIMH (B HbOMY MICI MIIHICTh
KOMIIO3UTY  BU3HAYAEThCS  MIIHICTIO  MaTpuii). MakCUMalbHI — HalpyKeHHS
CIIOCTEpIraroThCs B pajiabHOMY HaNpsMi i BUKIIMKAHI €0 BHYTPIIIHBOTO TUCKY. s
HiATBEP/DKEHHS. PO3paxyHKIiB OyJo TPOBEJEHO eKkcrepuMeHT. [l mporo Oyio
BUT'OTOBJICHO TPYyOOIPOBO/IY 33 ABOMA TEXHOJIOTISIMU: PyYHOTO ()OPMYBAHHS i METOJIOM
BakyyMHoI iH(y3ii. MeToa py4Horo ¢popMyBaHHs MoJsirae y MOMIAPOBOMY BHKJIaJaHHI
IapiB CKJIOTKAHUHH 1 iX ()OPMYBaHHIO HAHECEHHSAM KOMIayH/a. TeXHOIOris BaKyyMHOT
iHQY31l — me yKIamaHHS CYXHX IIOTIEPEIHBO PO3KPOEHHX MaTepialiB B OCHACTKY 1
MPOCOYEHHS X B)Ke BCEpPEOUHI BaKyyMHOTO MilllKa. 3 eJIeMEeHTa TPyOOmpoBOAiB OyIo
BHpI3aHO TIOB3IOBXHI 3pa3ku, 1o permamentyerscs [OCT P 53201-2008.
Bunpobysanns npoBoammuce Ha po3rsr srigao 'OCT 25.601-80. Cnocrepiraerses
3HaYHE BiJIIapyBaHHS 3pa3KiB, BUPI3aHHUX i3 TPyOONPOBOIY, KOTPHH BHUTOTOBJIECHHH
MeTonoM BakyyMHOI iH(Qy3il. Lle mMOSCHIOETBCS KOHIEHTpAI€I0 HANpPYXKEHHSI Yy
MIDKIIApOBiil TUISHII KOMIIO3UTY i HU3bKil MDKIIApOBiit aaresii. 3rigHO eKCHEPUMEHTY
MaKCHUMalbHa TPaHHI MIIHOCTI Matepiany ckinagae 501 MIla i He cmoctepiraeTbest
BimmapyBanb. ToOTO TpyOONpOBig BHUTOTOBICHHWH 3 3alPONOHOBAHOTO KOMIIO3HTY
METOZOM BaKyyMHOT iH()Y3i1 MOJKHA €KCIUTyaTyBaTH B PO3PaxXyHKOBHX YMOBAX.

Y pesympraTi  JOCHIIDKEHHS ~ BU3HAUEHO  IPYXKHO-AEPOPMOBAHUH  CTaH
ITHAPHYHAX OOOJOHOK i3 KOMIO3HUTY, NPOBEAEHO EKCIIEPUMEHTH IO BU3HAYEHHIO
TPaHMIb MIITHOCTI €JIEMEHTIB IIIIHIPUIHUX 00OJIOHOK Ta OTPUMAHO 3aJI€XKHOCTI 3MIHH
eKCIUTyaTallifHNX HanpyXXeHb MO TOBIIMHI CTIHKM 000JOHKH. BcraHoBieHo, mio
BUKITIOUHE 3HAYCHHS MPU BUTOTOBJICHHI JeTallell i3 KOMIO3HUTIB, OKpIM THITy MaTpHIli i
apMyI04oro Marepially, Ma€ TeXHOJOTis (OpMyBaHHS, alke Bil Hel 3alexaTHMyTb
(iznyHi, XiMIYHI 1 MEXaHIYHI BIaCTHBOCTI BUPOOy.

Hayxosuil kepienux — B.B. Acmanin, 0-p mexu. Hayk, npogecop
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IIPOI'PAMA TEXHIYHOI'O OBCJIIYT'OBYBAHHS BE3IIJIOTHOI'O
HOBITPSAHOI'O CYAHA

[TobynoBa nporpamu TexHiuHOro odciyroByBants (TO) 6e3MiNOTHOrO MOBITPSIHOTO
cynHa (IIC) mnepembauae momepenHe BH3HAYEHHS, B paMKax /il040i CHCTEMH
perymoBaHHs JbOTHOI mpunatHocti (JII1), moHaliMEeHII HACTYNHOTO: YH MiANAaAae
6esninorre IIC (BIIC) mix icHyloue B mil cuCTeMi BU3HAYCHHS IIOBITPSHOTO CyAHA»;
siki ocHOBHI BigMiHHOCTI BIIC sik 00’ €KTa perymoBaHHS.

Tak sk Ha DaHMH MOMEHT HEMae BHM3HAUCHOCTI WIOA0 LMX IHTaHb B paMKax
icHyrounx cuctem peryiroBaHHs JIII (3okpema B pamkax FAA ta EASA), TO mocrae
mpobJieMa CXBaJeHHS iX KOHCTPYKII Ta OOYJOBH CUCTEMH 000B’SI3KOBUX JAOKYMEHTIB,
10 3aCTOCOBYIOThCS Ha CTajii eKCIuTyaramii. 30kpeMa HEOOXiAHO BHPILIMTH MUTAHHS
ctBopeHHs «lHeTpykuii 3 miarpumanss JII» (Instruction for Continuing Airworthiness -
ICA), ma ocHoBi sikoi ekcruryarant IIC ¢opmye mporpamy TO KOHKpETHOTO
exzemuisipy TO.

Poboua rpyna daxieiie EASA gilinnia momepeaHsoro BHCHOBKY, Imo BIIC mae
PO3IIIsIAaTUCS SIK IOBITpsiHE cyHO». Lle o3Hauae, 1m0 mody0Ba CHCTEMH PEryJIIOBaHHS
JITT BIIC Mae mpoBOAMTHCH HAa OCHOBI MIFOYMX YACTHH aBiamiiHux npasun EASA (To6to
nitounx Part). [Ipu nipoMy moTpiOHO, Ha OCHOBI BH3HAueHHs 6a30BUX BiaMminHOcTeit BIIC
SK O00’€KTIB peryiroBaHHs (PEryJIsATOPHUX OCOONHBOCTE), MPOBECTH HEOOXimHi
JIONIOBHEHHS TA YTOYHEHHS 1CHYIOUMX PETYIATOPHUX AOKYMeHTiB (Part).

IIpoBenennii aHami3 AaHUX JO3BOJSE JO OCHOBHUX DPETYJIATOPHHX OCOOIMBOCTEH
BIIC BimHecTn HEOOXigHICTH BH3HAYCHHS TAKOTO: CIIEIiaJIbHUX, HOBUX 3a CYTHICTIO,
JOMATKOBMX BHMOT 10 TPhOX CKJIQJOBUX Oe3miJoTHOI aBiariiHOi cucremu — BIIC,
Ha3eMHOI CTaHIlil KepyBaHHS Ta JiHil 3B'I3Ky MiX HHUMH — 00 €JHAaHHUX B €JHHE IiIeE;
00’emHanux o3Hak (oxHiei MakcuManbHOI cepTHgikoBanoi 3miTHOT Macu (MC3M)
LIOHaiIMEeHIle HENOCTaTHBO) Uil BHAUICHHS JAekiabkox rpyn BIIC (opieHTOBHO,
nanpukian: nmonax 5700 xr, 5700 kr i menmre — go 500 kr; 500 xr i meHme — 10 SOKT;
meniie SOkr).

Koxna 3 3azHauenux rpyn BIIC mae cBoi perymstopHi ocobmuBocti. Hampukman,
oinpme 5700 xr — e 3Buyaiine 11C, mis IKOro 3aCTOCOBaHI yci BUMOTH (3 ypaxyBaHHSIM
nonatkoBux 1o BIIC) 3 mirounx Part. s BIIC menmie 50 kr icTOTHUM € Te, IO BOHU
MOXYTh OyTH BHTOTOBJICHI 3HAYHOI TPYIOIO AaBiallifHUX aMaTopiB CaMOCTIHHO Ta
0E3KOHTPOJILHO BHKOPUCTOBYBATUCS 1 MEPEIIKOJUTH I[bOMY PETYJISTOPHUMHU 3acobaMu
Oyne Baxkko. ToMy peallbHUMHU 3aXOaMH Ma€ CTaTH CIIPOIIEHHS BUMOT 10 cepTHikamil
KOHCTPYKIIiT, 10 po3poOHHKa i BUpoOHHKa, a Takoxk 10 ICA i, ik HACIifoK, 1O mporpam
TO rtakux BIIC. V momoBimi po3risiHyTi OesKi MiIXOAW OO TAKOTO CHPOIICHHS IS
mporpam TO.

Hayxosuii kepisnux — O.B. Opnos, kano. mexw. Hayk, npogecop
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A.A. SIpemuyk
Crassanckuii koaneoxe Hayuonanvhoeo asuayuonno2o ynugepcumema, CiaesHck

CTABUJIM3ALIUA YT U CHU)KEHHUE DPO3UHU DJIEKTPOJ0OB B
BBICOKOTEMIIEPATYPHOM IIJIABMOTPOHE C CBEPX3BYKOBBIM
KAHAJIOM

MouiHbelif  UMITYJNBC  PAa3BUTHIO  DJIEKTPOIYTOBBIX TI'EHEPaTOpPOB TOpsUEro  rasa,
MoTyyuBHIMX Ha3zBaHue MasMorpoHoB (IIT), mama pakeTHO-KOCMHUUECKas TEXHHKA.
Huskoremneparypusie IIT, mmeromue AOCTATOYHO BBICOKHH HMMITYJIBC, HAIUIH LIUPOKOE
NPUMEHEHHEe B KauecTBe jBUrareneid kocMmuueckux JIA. B HaseMHBIX YCIOBHMSAX HallIN
npuMeHeHre BeicokoTeMneparypusle IIT (o 10000 K), cioco6HBIE co31aTh CBEPX3BYKOBEIS
MOTOKH BO3/yXa Il MMHUTALUK YCJIOBHH 10JIeTa pakeT B atMocepe.

Harpes raza B IIT npoucxoaur 3a cuer B3auMoJeHCTBHS €ro ¢ Jyroi. ¢ QexkTuBHOCTh
HarpeBa CyLIECTBEHHO 3aBUCHUT OT TOIO KaK OPraHM30BaHO 3TO B3aHUMOJEHCTBHE, TO €CTh
pabounii mpouecc. OnTUManbHBI pabOYMil TpoLECC [ODKEH YIOBIETBOPSTH JBYM
TpeOOBaHUAM: MOJIydeHHE MAaKCHMAaJbHOH CpPEeJHEMacCcOBOW TeMIepaTypbl pabodero Teia,
JUIS 4ero OoJibllast yacTh ra3a JOJDKHA B3aUMOJEHCTBOBATh C JYTOBBIM Pa3psioM; NOTyYeHHE
TAKOT0 TEIIOBOTO PEXKMMa, KOTOPBIH CIIOCOOCTBOBAJ YBETHUeHHUIO pecypca padoTst [1T.

B IIT GomnplIoif MOITHOCTH 3TH TPeOOBaHMS TECHO CBS3aHBI CO CTOMKOCTBIO AJICKTPOIOB
spo3ud. B pe3ympTare O3TOro SBICHHSA NPOUCXOJUT W3MEHEHHE MEKAIEKTPOAHOTO
pacCTOSHMS, YTO NPHUBOJAMT K HAPYIICHUIO CTAOWJIBHOCTH TOPEHHs JAyrH, MOHIKEHHIO
TEeMIEPaTypsl IUI1a3Mbl U MPEKPALIEHHUIO padOThI I1a3MOTPOHA.

YactuyHo 3Ta mpodiema Oblj1a penieHa co31aHueM MarHiTHOTO MOJISL B MEXKAJIEKTPOJHOM
MPOMEXYTKE IJIa3MOTPOHA, MOIIHBIM cojieHouaoM [ 1, 2].

IIpennaraemas cxema IIT wnckimroyaer HekoTopble HejxocTaTku. OTinuue B cXxemax
COCTOMT B TOM, YTO BHYTPEHHHH O3JIEKTPOJ BBINOJHEH M3 BOJb(paMa B BHIE KaTYIIKH,

. KoTOpasi umeer 4 BHTKA. Pazmepbl KaTyHIKH:
jummHa 150 MM, HapyxHbIH aumamerp 106 mm,
BHyTpeHHHU nuametp 50 MMm. B koHIle KaTymku
3aKperuieH KOJIbLIEBOM EKTPO.
HanpsoxenHocTh MarHUTHOTO o714,
CO03/1aBa€MO€ KaTyIIKOW HEMOCPEICTBEHHO B
MEXIJIEKTPOIHOM HPOMEXKYTKE COCTABIISET N0
1000 A/ cM mpu paspsamHOM TOoke 6 KA.
Karymka mnoakmrodeHa MOCIEAOBATENbHO C
JIyro, 4YTO TI03BOJISIET  CHHU3MTb  BpEMs
npeObIBaHUS JAYyrM B OJHOM TOYKE IIpH
YBEIMUYCHUU Pa3psJHOTO TOKA, TaK KaK BEIMYMHA Pa3psAAHOTO TOKA BEACT K YBEIHMUCHHUIO
cuibl  Amnepa.  Okujaemas TeMmmeparypa Trasa, cylIsd 10 aHaJIOMH [apaMeTpoB
CYIIECTBYIOIMX CXeM, JOJDKHa coctaBuTh okoio 6000 K. Pacxox Bozmyxa 30...50 r/c.
Ipennoxennas cxema IIT mno3BonseT: yYHPOCTUTh KOHCTPYKIMIO; CTa0MIM3MPOBATH
UEKTPUUECKYIO JIYTy; IOBBICUTh PACXOJ M TEMIIepaTypy pabodero Telja; CHHU3UTb 3PO3HI0
3JIEKTPOJIOB.

frw

CnmcoK MCNoJb30BAHHBIX HCTOYHHKOB

1. Koporees A.C., Muponos B.M, Csupuyk IO.C. Ilnasmorponsl. KoHcTpykuuw,
XapaKTepUCTHKH, pacyeT M. Mamunoctpoenue. 1993. .295 c.
2. Sepko O.U. Dnexrpudeckas nyra B miasMorpore.— M: Hayka u texnuxa. 1977. 149 c.

Hayunwiii pykosooumens — B.P. Anygpues, kano. mexu. nayk
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PA3BUTHUE BECIIMJIOTHBIX ABUALTUOHHBIX
KOMIIJIEKCOB B YKPAUHE

becrmnornble aBhanoHHbie KoMiutekes! (BITAK) ¢ kaxapIM rooM 3aHUMAaloT Bce Oolbliiee
MecTo, KaK B BOGHHOH, Tak M TpaxkmaHckoil cdepe. st mepcrextuBHBIX BITAK BoeHHOTO
Ha3HAYEHHUsI MOYKHO BBIJICJIUTD CJIE/IYIOIINE OCHOBHBIC 3a/1aUH:

1. Pas3BenpiBaTenbHbIe: pa3Beka Ha3eMHBIX, BO3IYIIHBIX, MOPCKHX LeJed, pa3Belaka
MECTHOCTH; paJUallMOHHAs, XUMHUUYECKas M OMOJOrMyecKas pa3BelKa; paJloTeXHHYecKas
pasBenka.

2. Ob6ecrieunBaronye: MOCTAaHOBKA PAJHOIOMEX; YIPABICHHE OTHEM M IIeNeyKa3aHHe
Ha3eMHBIM, BO3/YIIHBIM U MOPCKHM OTHEBBIM CPE/ICTBAM; OLICHKA PE3yJIbTaTOB HAHECEHHBIX
T10 TIPOTUBHUKY YIapOB; PETPAHCIISALUS COOOIIEHU U JAHHBIX; TPAHCIIOPTHBIE 3a/1a4u.

3. OrHeBble (ynapHble) 3a/1a4H.

s nepcriektuBHBIX BITAK rpaskiaHCKOro Ha3HaueHUS MOXKHO BBIICIUTD CIICAYIOIIHE
OCHOBHBIC 3aJa4yd: IUCTAHIMOHHOE 30HIMpOBaHHE 3emid, Iwmppooe 2-D wu 3-D
KapTorpaMpoBaHHe; MOHMTOPHHI OIACHBIX JUIS YeJOBeKa OOBEKTOB (30HAa OTUYKICHHS
Bokpyr HADC, noxapbl JIECHBIX MacCHBOB, BPEIHBIX MPOU3BOJICTB, OPYKEHHBIX CKIIAJIOB U
T.I.); MOHHUTOPUHI MAaruCTpajibHBIX TpyOompoBonoB, JIDII ¢ uenbio mpemoTBpalieHue
HECaHKIHOHUPOBAHHOIO 0TOOpa MPOLYKTOB, a TAKXKE YTEUEK, Pa3pbIBOB U T.I.; KOHTPOJIb 32
rOCyIapCTBEHHOW rpaHuLeil YKpauHbl; HH(OpManKoHHOe obecrieuenue onepaunit MUC B
30HE 9KOJIOTMYECKUX M TEXHOTeHHbIX Katactpod (Hampumep, 3oHa YADC, moxapsl Ha
BpEIHBIX MPOM3BOJICTBAX M T.II.), & TAKKe ornepauuii ['ocrorpaHciyk0bl 0 0XpaHe MOPCKON
9KOHOMHYECKOH 30HBI YKpauHbl OT OpakOHbEPCKOTO BBUIOBA pBIObI; MOMCKOBBIE U
criacaTelbHbIe Pa0OThI; PETPAHCISLIUS CHTHAIOB, XMMHYECKas 00paboTKa JIMHEWHBIX W
IUTOIATHBIX OOBEKTOB;

Jns pernenust mpoOjieM, CBSI3aHHBIX C MPOCKTHpOBaHWEM U dKciutyaranuein BITAK,
HEOOXOJMMO BBIIEIHUTh MPUOPUTETHI CO3AHUS U Pa3BUTHS OCCHHMIOTHBIX ABHALMOHHBIX
TEXHOJIOTUI TPKAAHCKOr0 Ha3HA4YeHHs B YKpaWHE: CO3/IaHNE Ha roCcylapCTBEHHOM YpOBHE
JlenapTaMeHTa B CTPYKTYPe MHUHHCTEPCTBA TPAHCIOPTA U CBA3M YKPAaUHBI, OTBEUAIOIIETO 3a
KOOPJIUHAIMIO NEATEIFHOCTH BCeX opraHm3anuii, 3annMmaromuxcs BITAK; 3akoHOmaTenpHas
6a3a — HeoOXxomuMo BHecTH u3MeHeHus B Bosmymmbni Komekc YkpawHbl; HOpMaTHBHO-
mpaBoBasi 0a3a — paspaborka u yrBepkaenue Hopm nernoii romuoctu BITAK, mpasun u
metosioB ceptudukanmu BITAK, mpaBun skcrutyaranmu BITAK; TeXHHKO-3KOHOMHYECKOE
000CHOBaHHE — pa3paboTKa METOI0B OLEHKH SKOHOMUUYECKOro d(PeKTa OT UCIOIb30BAHUS
BITAK nmns pemeHHMs KOHKPETHBIX 3aJad; CHCTEMa OKa3aHWA YyCIyr — OpraHW3amus
CIIEUATU3UPOBAHHBIX TPEANPHUITAN 10 OKa3aHWio ycnyr ¢ mnpumeHeHuneMm bBIIAK u
MOJTyYEHHEM COOTBETCTBYIOLICH JIMIIEH3MH Ul MPOBEICHUSI ONPENeIeHHOro THIa paboT,
obecrieueHHe TOCYAapPCTBEHHOI'O KOHTPOJS 3a paboToOil MOJOOHBIX — IpENNpPHUSTHI,
OpPraHM3allMOHHBIE MEPONPUATHUS — OIpeJie]IeHHe Ha TOCyJapCTBEHHOM YPOBHE IEpEdHs
3ama4 s pelieHus] KOoTopbix HeoOxomumbl BITAK, pa3paboTka TaKTHKO-TEXHHYECKUX
tpeboBanuii k BIIAK, onpenenenue cpokoB M MCIOIHUTENEH pabOT MO NMPOEKTUPOBAHUIO U
npousBoactBy BITAK; nerarenpHble anmapatsl — mpoeKkTupoBanue u npou3BoacTBo BITAK B
COOTBETCTBUHM C NPHUHATBIMU HOPMAaMH U NPaBUIIaMH C IPUMEHEHHEM COBPEMEHHBIX CPEJICTB
MIPOEKTUPOBAHUS M IIPOM3BOJICTBA; ILieJIeBoe 00OpyaoBaHME — pa3paboTka TpeOOBaHWH K
000pyIoBaHuI0, pa3paboTka HOBOTO HIIM 3aKyIKa TOTOBBIX M3JICNIHWi, PEIICHHE BOIPOCOB
cepTUHKAIUK HMIOPTHOrO 00OpyJOBaHHS B YKpauWHe; KaapoBoe OOECIeueHHe —
TOATOTOBKA CIICIATUCTOB B AaBHAIIMOHHBIX BY3aX, BIAICIOMINX MeToauKoi co3nanus BITAK.

Hayunviii pyxosooumens — A.H. Bymoeackuil, npenodasamens 8vicul. Kame2opuu
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TYPBYJIEHTHHUI IIPO®LIb

Binomo, 110 y NpsSMOKYTHHUX KPHJI 3 BEJIMKOIO BiJIHOCHOIO TOBIIMHOIO ITPOdi0 Ta
3aKPYIJICHOI TMEPEIHBOK KPOMKOI MPH BUXOJAI HAa BEJNHMKI KyTH aTakd CTPIMKO
PO3BHMBAETHCS BIIPUB MOTOKY Yy IEHTpanbHiil wacTuHi miBkpuia. OpHak Oinpury
HeOe3NneKy B JaHOMY BMIAJAKy CTaHOBHUTh Te, L0 NpPHM 3MEHIIEHHI KyTa aTaku
oOTiKaHHA KpHWJa TpUBAIMH 4Yac 3aJUIIAE€TBCS 3PUBHAM  4Yepe3  sBHIIE
AepOMHAMIYHOTO TiCTEPE3HCy.

Ha aepoamnamiunmii ricTepesuc BIUMBae 0e3iid (akTOpiB SIK T€OMETPHYHHX:
TOBIIMHA NPO(MIII0, IOMOBXKEHHS Kpuiaa, ¢opma mnpodigro, KpuBU3HA INpodimo,
LIOPCTKICTh TOBEpXHI KpWJIa, a TaKOX 3arajbHUil CcTaH aTMocdepu 1 4YHCIO
Pelinonbaca.

EKCHepuMEHTAIbHO JIOBEICHO, L0 HAWBaXJIUBIMIMM (DAKTOPOM BIUIMBY Ha
ricrepe3uc € TypOyJCHTHICTh OOTIKalYOro TMOTOKY Kpuia. Po3BuHeHHI
TypOyJCHTHUII TOTIK TOBHICTIO YCyBa€ HETaTHBHHH BIUIUB TIiCTEpe3UCy Ha
aepoJMHAMIYHI XapakTepuUCTHKH. Lle n03BONMMTH miNOTy B aBapiiiHiil curyamii,
BUILIOBIIM HA 3aKPUTHYHI KyTH aTakd, HE BTPATHTH KOHTPOJb HaJ JiTaJIbHUM
amapatoM depe3 Te, IO BIAPUB IOTOKY 3 KpHJa INPHUINHUTHCS Bifpazy X SK
3MEHIIUTHCS KYT aTaky.

B po6oTi po3risHyTi paHilie 3ampoONOHOBaHI METOAM OOpOTHOM 3 SBHIIEM
ricrepesucy, a TaKOX 3alpONOHOBAHMI ONTUMAIbHUH METOJ Ul 3aCTOCYBaHHS B
aBiamii — 1€ ycTaHOBKa B MepeAHid dYacTHHI OpOdIII0  TOB3IOBXKHIX
BHXOPOTCHEPATOPIB.

B 3aranpHOMY BHIAAKYy TypOYJIEHTHHH MOTIK MOPIBHSAHO 3 JaMiHAPHUM CTBOPIOE
Oimpmmii oOOBHMH omip. B 3B’sI3Ky 3 IMM 3aBHaHHS 3aKNIIOYAETHCA B TOMY MO0
30epirmmy MepIIonoYaTKOBI aepoJMHAMIUHI XapaKTepHCTUKH MPOoQiIo 1Mo30yTHCH
ricrepesucy. lle jmocaraerbcs HIIIXOM — onTHMizamii  (GopMH  ITOB3IOBXKHIX
BHXOpoOreHeparopiB. B po0GoTi po3rissHyTHII BIUIMB pi3HUX (OPM BHXOpOTEHEpaTopiB
Ha aepoJMHaMiYHI XapaKTepHCTHKH, a TaKO)X HaJaHi peKkoMeHamii [moao ix
TeOMETPUYHUX PO3MIPIB Ta PO3MIILIEHHS Ha KPHJIi JIiTaKa.

BHHATKOBOIO OCOONUMBICTIO YCTaHOBKHM CaMe€ BHXOpPOTEHEpaTopiB € Te, IO
CTBOPIOBaHUII HUMHU BUXOP NIOCATAE 3aJHBOI KPOMKH KpHJa 1 €EeKTUBHO OOpeThes 3
BIZIpMBOM MOTOKY. IIpum BHXOAI Ha 3aKPUTHYHI KyTH aTakH CTBOPIOBAHUH BHXOD
[OAABNIsAE 1 pyHHY€E BiJPHBHI BHXOPH SKi pPyXawThCsi [0 MNEPEIHBOI KPOMKH.
KoHCTpyKTHBHO X, MOB3JIOBXHI BUXOPOT€HEPATOPH He 30LIBIIYBAaTHMYTh 3arajibHy
Macy JITaNbHOTrO amapary, He MOTpeOyIoTh TEeXHIYHOro OOCIyroBYBaHHS 1 3MOXYTh
OyTH BCTaHOBJICHI Ha BKe MOOYA0OBAHI JIiITaKy, a HE JIUIIE Ha Ti 10 MPOEKTYIOThCA.

Hayroguii kepisnux — €.11. Yoapyes, 0-p mexn. nayx, npogecop
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BUBIP AITPOKCUMYIOUOI ®YHKIII JJIs1 TIPOTHO3YBAHHS
MOXJIUBUX 3MIH CTPYKTYPHUX I ®YHKIIOHAJIBHUX
ITAPAMETPIB ATPEI'ATIB

Sk mokaszye MOCBII 3acCTOCYBaHHS TiAPABIIYHMX 1 TTHEBMATHYHUX arperartiB y
cucTeMax OOJIaJHAHHS JITAIFHUX alapariB, 3MiHU iX CTPYKTYpHHX 1 (YHKIIOHATBHHUX
rmapaMeTpiB, IO MalOTh Miclle B eKCIUIyaramii, HOCSTh BHITQJAKOBHI XapakTep 1
BH3HAYAIOTHCS BIUIMBOM CYKYMHOCTI PI3HOMAHITHHX BHYTPIIIHIX i 30BHIIIHIX ()aKTOPIB.
B 3B’s3Ky 3 UM, NPU JOCIIKEHHI MPOILECIB 3MIHM TapaMeTpiB TaKUX MPUCTPOIB B
eKCIUTyaTanii MOMMpPeHe 3aCTOCYBaHHS METOAMK IPOTHO3YBaHHS, sIKi 0a3yloThcs Ha
BUKOPHCTaHHI Teopil BUIaakoBux ¢yHKUii. IIpy 1boMy BaXIMBUM MOMEHTOM IIpH
po3polii  IUHAMIYHOI MOJedi 3MiHM (YHKIIOHAJBHHUX MAapaMeTpiB arperartis, IO
IOCHIJDKYIOTECSI, € BHOIp ampoKCcHMyo4oi (YHKINI, sKa 3 JOCTaTHHOI TOYHICTIO
BimoOpakae Taki 3MiHH. Bpamumii Bubip ampokcumyrodoi (yHKIIi iCTOTHO BIUIMBa€E Ha
TOYHICTB 1 TPYAOMICTKICTh IPOTHO3YBaHHSI.

AnpokcuMmylodya (yHKIiS HOBHHHa OYyTH JOCHTh YHiBEpCaJIbHOIO, BiIHOCHO
MIPOCTOI0 1 TPH [OMY BpaxoByBaTH (i3nuHI MpolecH, sKi NPHU3BOAATH 1O 3MIHH
napamerpa, 10 JOCIi/UKY€EThCs, BUMIAIKOBY BEJIMYMHY IIBUIKOCTI HOTO 3MiHH, a TAKOXK
BifioOpakaTh IHTErpajbHUH XapakTep 3MiHM MapaMeTpa B 3aJeKHOCTI BiJ HapoOiTKy
NPHUCTPOIO B EKCILTyaTallii.

Slk  Mopmenmi mpomeciB 3MiHH CTPYKTYpHHX 1 (YHKIIOHAIFHUX IapameTpiB
TiIpaBIiYHUX 1 ITHEBMAaTHYHUX arperatiB MOXYTb BHKOPHCTOBYBAaTHCS aJUTUBHI 1
MYJIBTHIUTIKATHBHI MOJENi, CKJIaJeHi 3 ONOpPHUX (YHKIIH, KOTpi MOXyTb OyTH
TiHIHUMH, OPiOHO-TiHIHUMY, CTENCHEBUMH, TPUTOHOMETPUYHUMH, JIOTapUPMiTHUMU
1 eKCTIOHCHIIIATPHUMH (YHKIISIMH, a TaKOXK iX KoMmOiHamisMu. Kpurepiem Bubopy Tiei
4M iHIOI QyHKIIT CIy>KUTH ONM3BKICTh 3HAYEHb AaPOKCHMYI04oi (QYHKIT hakTHIHIM
pearmizaiisM 3MiHM mapamerpa MNPUCTporo. HalOimbin MOMINEHO BHKOPHUCTOBYBATH
creneHeBi (YHKINT, 110 MalOTh JETEPMiHOBaHY i CTOXacTHYHy ckiazoBy. CremeHeBa
(yHKIISA TPOCTa 1 Ma€ TOCTATHIO YHIBEPCAIbHICTb.

SIk mpuKknan mpakTHYHOI peaji3amii BAKOPUCTaHHS BHUITQAKOBOI CTENICHEBOI (PYHKIIIT
UL TIPOTHO3YBaHHSI CTPYKTYPHHX i ()YHKLIOHAIFHHUX MApaMETPiB OKPEMHX arperaTiB
CHCTEM aBiamiHOTO TiIpONpUBOAY, MOXHa BimMmitutH poborn T.M. bamrny,
I 1. 3aitonuxoBcrkoro, A.H. Berposa.

Hayxosuii kepienux — I'.H. 3aiionuxoscvkuii, 0-p mexu. Hayk, npogecop
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OTKA3bI B ABUAITUOHHBIX AHTU®PUKIITUOHHBIX CUCTEMAX

AHTHQPUKIHOHHBIE Y3IIbI TPEHUS B 3HAUUTEIIHHON CTETIEHH ONpPEJIENAIOT HAAEKHOCTh U
0€30MacHOCTh TEXHHMKH, Pa3BUTHE AHOMAIBHBIX SBICHHA B HUX MOXET TPUBECTH K
aBapHITHBIM 1 KaTacTpomaecknM cutyamusiM. [losromy mccieioBanie MexaHu3Ma OTKasa B
TpUOOJOTHIECKUX CHCTEMAX SIBILIETCS aKTyaJIbHOH 3a/1adeil.

Jlomyctrmasi BEpOSITHOCTh aBAPUHHBIX CUTyalii OOBIYHO OYeHb HEBEJINKA, MOITOMY
OIpesieNieHHe XapaKTePHUCTHK TAKUX PEKUX COOBITHI KaK OTKA3 aHTH(PHUKIMOHHEIX CHCTEM
TpeOyeT o4eHb OOJBIINX BPEMEHHBIX U MAaTEePHUAIbHBIX 3aTpar.

Cy1IecTBYIOT J[Ba BHIa OTKa30B B aHTH(PHUKIMOHHBEIX TPHOOCHCTEMAX: MOCTEIIEHHbIE 1
BHE3AITHBIE.

ITocTeneHHble OTKa3bl TMPOMCXOMAT BCIEACTBUE M3HOCA 3JIEMEHTOB TPUOOCHCTEM.
JlocTikeHrne KpUTHUYECKMX 3HAUEHHUH JIMHEWHBIX pa3MepoB JeTalell OIpeiensercss B
TIpOIIecCe HKCIUTyaTalliyl FUIM TIPU PEMOHTE M CUMTAETCsl OTKa3oM. Bpemst mocTinkeHus
MOCTENEHHOI0 OTKAa3a PacHpeeNsieTcs 0 HOPMAIbHOMY 3aKOHY, €r0 BEPOSTHOCTh MOXKHO
OLIEHHUTH HKCIIEPUMEHTAIIBHO JINO0 METOAaMH CTAaTHCTUYECKOTO pacyeTa.

BHezamHble OTKa3bl TPHOOJOIMYECKMX CHCTEM MPOHMCXOIIT B Clydasx Korjaa
paboTOCIIOCOOHOCTh  OTBETCTBEHHBIX Y3JIOB TepsieTCss B pe3ysibTaTe 3aKIMHUBAHUS,
AQHOMAJIbHO OOJIBIIIOr0 W3HOCA WM TOXKapa. TakWe OTKa3bl OTHOCSTCS K OCHOBHBIM
TEXHUYECKUM MPUYMHAM WHIUACHTOB U TIPOUCIIIECTBHIA.

COXXHOCTB MPEAYNPEXICHUS] TAKMX OTKA30B COCTOMT B TOM, YTO OHH C OAMHAKOBOH
BEPOSITHOCTBIO MOTYT BO3HHKHYTH B JIFOOOH MOMEHT BPEMEHH, Pa3BHBAIOTCS TOCTAaTOYHO
OBICTPO ¥ IPUBOZSAT K MOTEpe pabOTOCIIOCOOHOCTH Ha JF00OM STarle MoJeTa.

Bruto obHapyskeHo TaxoKke, 9TO BHE3AITHbIE OTKA3bl MMEIOT HAdano, Pa3BUTHE U KOHE,
YTO MO3BOJIAET PACCMATPHUBATh OTKA3 KaK IIPOLECC.

OnpezeneHre NpoLEeccCoB 0TKa3a Ha paHHMX 3Tallax CTaJIo OJHON W3 OCHOBHBIX 33jau
TEXHUYECKOH OKCIUTyaTalli. YIajloCh YCTaHOBHTH, 4YTO OOJIBIIMHCTBO aBHAIMOHHBIX
AHTU(PPUKIOHHBIX CHCTEM OTHOPOHBI OTHOCUTENHHO HEOOIBIIIONO KOIMYECTBA IPU3HAKOB
BO3HHUKHOBEHUS OTKA30B.

Cunte3 B MH(MOPMAIIOHHOM IPOCTPAHCTBE IMO3BOJIET OIEHUTH BEPOSTHOCTH TAKHX
penKux coOBITHH, KaK OTKa3 B aBHAI[WH, a TAaKXKe IIOBBIIIATH YPOBEHb OE€30MaCHOCTH
peaNbHBIX  TEXHHYECKHX CHCTeM. Takke S((EKTHBHOCTP METONOB CHHTE3a IIpH
HCCIIEIOBAaHUN BHYTPEHHEN CTPYKTYphl TPHOOIOTMYECKOr0 KOHTAKTA, a TAKKe MEXaHH3Ma
TpoIIecca OTKa3a.

B pabote npencrapieHbl pe3yIbTaThl HCCIIEIOBAHMS 0TKa30B B crcteMe bp. AXKMii-10-
3-1,5 — AMI-10 — LIX15. YcraHoBneHsl 3aKOHOMEPHOCTH BO3HHMKHOBEHHSI OTKA30B B
3aBUCUMOCTH OT CKOPOCTH M Harpy3ku. OrmpesneneHbl AHAarHOCTHYECKHE TPH3HAKH
BO3HMKHOBEHHSI COCTOSHMSI ~ OTKA30B. YCTAaHOBJIGHA BEPOSTHOCTh  OTKA30B  IIPH
BO3HHKHOBEHHH K)KIOTO MIPH3HAKA.

Hayunwiii pyxosooumens — M.B. Kunopauyk, 0-p mexw. Hayk, npogecop
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MOBIYHI HETATHBHI E®EKTHU 3ACTOCYBAHHS ABIAIIMHUX
AHTHKOPO3IIMHUX IUIIBKOYTBOPIOIOUNX IHTUBIPOBAHUX
CIIOJIYK

HesBaxkatoun Ha 3HA4HI JOCATHEHHS B Taly3l MaTepiaJo3HAaBCTBA, ONTHUMIi3arlii
KOHCTPYKIii, BIPOBa/KCHHs METO/(IB HEPYHHIBHOTO KOHTPOJIIO B IIPOLIEAYPY TEXHIUHOL
eKCIuTyaTamii Ta iHII (aKTOpW, KOpO3is HE TUIBKM 3aMIIAETHCS OJHUM 13
po3noBcomkeHNx 1 onapHux AedekriB nosiTpsHux cyaeH (IIC). OcobnuBoi roctpotu
mpo6ieMi noaae 301UTbIIEHHS TPUBAJIOCTI ekcruTyararii cydacHux [1C nuBinpHOI aBiarii
(IIA), sixa B TenepimHii yac mepeBurye 30 pokis.

OpHUM i3 MEPCIEKTUBHUX METOJIB JOAATKOBOTO 3aXHCTy aBiamiiHUX KOHCTPYKIIii
€ TIIBKO YTBOPIOIOYH iHTHOIpoBaHi HaTOBI crionyku. Taki MaTepiiu po3poOIOTECS 1
BHKOPHUCTOBYIOThCA B 0araTtbox KpaiHax CBITY.

EdekTuBHICTh 3aXHCTy BiJ il arpeCHBHOTO CEPEAOBHUILA 3a3HAYCHUMH HOKPUTTIMU
JOBeleHA SIK J1a0OpaTOPHUMHM JIOCTIDKEHHSAMU, TaK 1 0araTopiyHUM JIOCBiZOM
HPAaKTHYHOTO 3aCTOCYBaHHA. B Toif ke uac, iCHYIOTh JaHi, OTpPHMaHi JOCIiJHHUKaMU
pi3HMX KpaiH, B TOMy 4ucii B VYKpaiHi, sKi CBigUaTh MPO MOXIIMBICTh HETaTUBHUX
mo6iYHMX e)eKTiB IPH 3aCTOCYBAHHI IUTIBKO YTBOPIOIOUHMX CIIONYK.

IIpoBeneHi paHilie TOCITIHKEHHS CTOCYIOTBCS PIi3HHX AaCIEKTIB BIUIUBY 3aXHCHHX
CIIOJIYK Ha PeCypCHI XapaKTEepUCTHKH SICMEHTIB aBialliiHMX KOHCTPYKLIii, HepuI Ta Bce
WAeThCsl Mpo BIUIMB Ha mpoliec BTOMH. [Ipo0iema momsirae B TOMYy, LIO MPU 3HAYHIN
e(eKTHBHOCTI 3aXHCTY BiJ KOpO3ii, B JESIKHX BHUIAJKAX CHOCTEPIracThCs HEraTHBHUI
BIUTHB Ha MPOIIEC HAKOMMYEHHsI BTOMHOTO MOIIKO/UKCHHS 1 pyiHYBaHHSL.

B 3B’s3Ky 3 1M, OYEBHIHOI € TOTpeda B PO3poOIli METOAOJNOTIT AOCIIIKCHHS
HETaTUBHUX MOOIYHMX e(eKTiB BUKOPHUCTAHHS HOBUX JOJAaTKOBUX 3acO0IB 3aXHUCTY.
Taka METOJOJIOTISl MOBHHHA MIiCTUTH BHMBYCHHS MPOIIECY BTOMHOTO IMOIIKOMKEHHS i
pyiHYBaHHS METACBUX KOHCTPYKIi, 1O MAalOTh AHTHKOPO3ifiHe MOKpUTT. I[lpu
LbOMY, CJIiJI BPaxOBYBaTH, LI0 MHPOIEC BTOMH B TEIEPIlIHIH Yac PO3IIIAAAETHCS Ha
pi3HEX MacmTaOHHX pPiBHAX. B maHoMy BuIanky, MOLUIBHAM € JOCHTIIPKEHHS BILIHBY
MOKPUTTIB HA CTPYKTYpPHOMY piBHI, Ha pIiBHI PO3BUTKY TPINIMHH, HA pIiBHI, SKHUH
J03BOJISIE PO3IVISIIATH BIUIMB aHTHKOPO3IHHMX CIOJMYK Ha pPyHHYBaHHS CKJIaJHHX
KOHCTPYKTHBHHUX €JIEMCHTIB.

3a3HaueHi JOCII/DKCHHS IUIAHYETHCS BHUKOHATH LUISXOM JIOCIHI/DKCHHS BIUIMBY
Ha)TOBUX CIONYK: a) Ha (OPMyBaHHS IIOBEPXHEBUX NE(MEKTHUX CTPYKTYp IOBEPXHI,
30KkpeMa JedopmaniiHoro peibedy; 0) Ha Mporec po3MOBCIOKEHHS TPILIMH B 3pa3Kax
KOHCTPYKIIII{HOTO ~aJIIOMIHIEBOTO CIUIaBy; B) Ha TMpPOIEC pPyHHYBaHHS THIIOBHX
KJIETIKOBUX 3’ €IHAHb.

Pe3ynpraroM BiANOBIOHOTO IMKIY JOCIIDKEHb JO3BOJUTH PO3POOUTH METOAOJIOTIIO
TECTyBaHHS BCiX HOBHX IUTIBKO YTBOPIOIOUMX CHONYK IpH iX ceprudikamii 3 Meroro
BIIPOBAKEHHS B IPAKTUKY aHTHKOpo3iiHoro 3axucty [1C LIA.

Hayxosuii kepisnux — M.B. Kapyckesuu,0-p mexu. Hayx, npogecop



MPOBJEMM TA IEPCITIEKTUBHU PO3BUTKY ABIAII TA KOCMOHABTHKH 86
23-24 :xoBTHs1 2013p., HanionansHuii aBianiiinuii ynisepcurer, Kui

YK 629.7.014 — 519(043.2)
M.C. I'punenko
Hayionanvnui agiayitinui ynieepcumem, Kuis

BEPTOJIIT HOBOI'O IIOKOJIIHHSA EC 130 T2

B 2-4 xBapranax 2013 poxy B Vkpaini kommatiero Eurocopter mpe3eHTOBaHO Ta
Oyne BBedeHo B ekcmutyaranito Bepromit EC 130 T2, skumif BrimuB y cobi Bci
HAHOBITHIII PO3pOOKH Ta TEXHOJIOTII.

Jana Mofnens siBisie cOOOI0 JIETKUI OAHOIBUTYHHUI amapat 3 MPOCTOPOro KabiHOIO,
Ky MOXXHa BHKODHUCTOBYBATH HE TUIBKH [JIs HEPEBE3CHHS MAacCaKHpiB, ane W Ui
MPOBE/ICHHS MAaTPYJIIOBaHHS, PATYBAIBHUX Ta OTISIOBHX MiCiif, BUKOHAHHS IIHPOKOTO
CHEKTpPY PoOIT B yMOBaX eKCTPEMAIbHUX TEMIEPATYp Ta BUCOKOTIp sl

B mnopiBusnHi 3 momepenuboro moxeuto EC 130 B4 B pmanomy amaparti
BHUKOPUCTOBY€EThCsl HOBHM IBUryH Turbomeca Arriel 2D 3 Ginbliol0 MOTYXHICTIO Ta
MIDKCEpPBICHIM 1HTEPBAJIOM, MOJCPHI30BaHHUI TOJOBHUH PEIyKTOpP, CHCTEMa aKTUBHOTO
3arymeHHs BiOpariii.

[ligBumieHa TOTYXHICTh IBHUTYHA
J03BOJIMJIa HE TITBKH  PO3LIMPHTH
Jliara30oH  MOXJIMBOTO  3aCTOCYBaHHS
amapary, ajge W Hajana MOMIIMBICTb
nerme Ta e(eKTUBHILIE HUM KepyBaTH
32 paxyHOK XBOCTOBOTO (pEeHEeCTpOHY.
CucremMa KOHIWIIIOBaHHS TIOBITpPS B
kabini Oyna 3amiHeHa Ha KIiMaT-
KOHTpOJIb, SIKUH Jlae 3MOry
BCTAQHOBJICHHS ~ 3pPy4YHOTO  3HAYCHHS
TeMIIepaTypH SIK JUIS MUIOTIB, TaK i IS
Tacakupis. Baratodynkuionansaa
cuctema VEMD indopmye minotis npo
HaOJIMDKEHHsT 10 KPUTHYHUX MOKA3HHMKIB y POOOTI JBHMIYHA, IO CYTTEBO IOJIETIIYE
poboty Ta ymnpasiiHHs armapatoMm. [1in 4ac moapoTy MOXHA BiI3HAYMTH HU3BKHUI PIBEHB
IyMy Ta BiOpalii, TOYHICTh YTPHUMaHHs 3aJaHOi TPAEKTOPIl MOJbOTY, HE3BAXKAIOUN Ha
TMOpUBYACTUI OOKOBHIA BiTeEp.

EC 130 T2 ne yHikameHHH Ta yHIBEpCAIBHHN amapaT, KOHQIrypamis sSKOTO JIErKo
MOJKE 3MIHFOBATHCH B 3aJIGKHOCTI BiJ] CHTYaIlil Ta mocTaBIeHOi MeTH. CaJoH 3 JIETKIiCTIO
TpaHC(OPMYETECS, HAJJAI0YM MOXIIMBICTh BCTAHOBUTH HOCHJIKM, 30BHIIIHI Oakw uIst
TaciHHS TIOXKEX, CHCTEMY 30BHINIHBOI MIIBICKM Ta BEIMKOI KiJIBKOCTI 1HIIOTO
PI3HOMAaHITHOTO CIIOPS/DKEHHSI, SIK€ 3HAJOOWTHCS B THX UM IHIIMX OOCTaBUHAX, IS
BUPILIEHHS MOCTABICHNX LIIbOBUX 3aB/IaHb.

KonctpytoBanus ta BupoOuuurso amapatis cepii EC 130 posnouanace me 3 2001
POKY, 3 TOTO0 4Yacy HPOAYKIiS KOMIaHii Mae BeNMKHH TIONHT, Ta aKTHBHO
BHKOPHUCTOBYETHCS OLTbII HIXK y 148 kpaiHax cBiTy.

Hayxosuii kepisnux — O.M. Kuiouko, kano. 6ion. nayx, ooyenm
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B3A€EMO3B'SA30K AKOCTI HOBEPXHI ITOJIIMEPHUX
KOMIIO3UIIAHUX MATEPIAJIB 3 MEXAHIYHOIO OBPOBKOIO

B aBiauiifHo-KOCMiYHIi Tanmy3i AaBHO CTajdM MOMITHI TEHICHIII 10 30LTbIICHHS
0o0csry BHUKOPUCTaHHS KOMIIO3UTIB B LMBUIBHUX 1 BIMCBPKOBHX JITakax, 4depes3 IXHi
BHCOKI MEXaHIUHI XapakTepUCTHKH TPH BHCOKHX HaBaHTKEHHsAX. Y Ml dac
s'efHaHHA OONTaMM # 3aKJENKaMH 3aIMIIAIOTHCS OCHOBHUMH  METOAAMH UL
CKJIaJlaHHS KOMIIO3UTHUX OOIIMBOK 3 MeETalieBUM ab0 KOMIIO3MUTHHM KapkacoM. IIpu
LbOMY [OyX€ B@KIMBUM (DaKTOpPOM, IO BIUIMBAE Ha peCypc 3'€AHAHHSA € SKICTh
BUKOHAHHS OTBOPIB ITi/l KpinuiibHi enemenTH|[ 1, c. 48].

Jlo HaWOIIBII TePCIEKTUBHUX KOHCTPYKIIHHUX MaTepiaiiB BiJTHOCATHCS MOJTIMEpHI
komno3uniiai Matepiamu (ITIKM), mo o0yMoBieHo iX BIacTHBOCTSIMH, a came: 1) Mana
Bara MoOpiBHSAHO 3 MeTalaMu; 2) XOpoIla MIIHICTh, 3) BUCOKA 3HOCOCTIHKiCTh y mapi 3
MeTanamu; 4) CTIHKICTh /10 BIUTUBY BiOpallii; 5) Bucoka Kopo3iiHa cTiiKicTb ToIo [2, c.
119].

3Bakaroun Ha pisHOMaHITTA [IKM 3a CTpyKTypoOrO, CKIaaoM, 3aCTOCYBaHHSM Ta
BH/IaMH MeXaHiYHOI 0OpOOKHM mojasblIe MOrINOIeHe BUBYEHHS TIPOIECiB 3HOIIYBAaHHS
B KOHTaKTi pizambHUH iHCTpyMeHT (PI) — ITKM, Bix sSIKMX 3aeXUTh SKIiCTH ITOBEPXHI
00pOOITIOBAHOTO MaTepially, € aKTYaJIbHUM.

BusHaueHHs BIUIMBY 30BHILIHIX YWMHHHUKIB Ha sKicTh moBepxoHb I[IKM mnpwu
MexaHiuHii 00poOIi.

Jlnst BU3HAYCHHsI BIUIMBY IIBUIKOCTI Pi3aHHS HA SKicTh 00po6ieHoi nosepxHi [IKM
OyI10 IpoBeIeHO cepito excrepuMeHTiB. [Ipu mpoMy y 3pa3kax ToBmHKHOK 5 MM 3 [TKM
Ha OCHOBI MOJIETWIEHY POOWIM OTBOPH CBEpPAJIOM i3 HIBHAKOpPi3asbHOI cTaimi POMS
niamerpoM 9 mm. llIBuaKicTs 06epTaHHS MITHHAETS cTaHOBIIA 469 06/xB., 1567 00/XB.
Ta 3028 006/xB.

B pesynbrati npu MajMxX Ta BENMKHMX MIBUAKOCTAX pizanHs [IKM cnocrepiraetses
BOPCHUCTICTh Ta He3HaUHEe BUKPHIITYBaHH: MaTepiaily 3pasKiB.

BceTaHOBIEHO B3a€MO3B’A30K  30BHILIHIX YMHHHKIB Ta MHapaMeTpiB  SKOCTI
o6pobnennx moBepxonb ITKM. Busnaueno, mo mpu cepmiinai [IKM Ha ocHOBI
MOJIiETUIIEHY CBEpUIOM i3 Matepiarry P6MS Halikpamia sIKiCTh OTpHMaHHX OTBOPIB
CIIOCTEPITa€eThCS 3a MBUAKOCTI 0OepTaHHs mnuHAEI 1576 00/xB.

Cnucox BHKOPHCTAHUX JZKepeI

1. Inoba O.B. JlocmiJUkeHHS TIpoIleCy CBEP/ULHHS aBiallifHMX MaTepialliB  TPHUIIEPHMHU
CBEp/IaMH 3 METOI0 YIOCKOHAICHHS reoMetpil pizaibHoi dactuau / ['moba O.B., Omiitnuk €.B.,
CenkeBnu K.A. // TIponecu mexaHiuHoi 00poOku B MammHoOy xyBanHi, 2009. — Ne7. — C. 48-54;

2. Jlepex Hpeneyw. TIpuMeHeHNE MOJMMEPHBIX TPHOOIOTHYSCKUX MaTEPUAIOB B aBHALMH /
Upeneym Jlepex, JlaOynen B.®. // [Ipobiemu TepTs Ta 3HOLIyBaHHS: Hayk. TexH. 30. — K.: HAY,
2012. —Bum. 58. - C. 119-127.

Hayxosuii kepisnux — B.®. Jlabyneywv, kano. mexH. HayK., npogecop
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BI3YAJIBALIA BUXPOBOI CHCTEMU JIITAJIBHUX AITAPATIB CXEMU
«TAHJIEM» TA BUSHAYEHHS iX AEPOTUHAMIYHIX XAPAKTEPUCTHK

OcTaHHIM AECSATHUPITYSIM PO3MOBCIOPKEHHS Cepel] MaJMX OC3NMUIOTHHX JITaJbHUX
anapatiB (BJIA), 0coOmuBO THX, IO PO3KJIANAIOTHCS TMiCIAs CTapTy HalOyla cxema
«rangem»[1, c. 4]. Ilpu npomMy aepoauHaMika CXEMH «TaHJEM» BHBYEHAa B 3HAUYHO
MEHIIIH Mipi, HDK TPaaMIiHHOI cXeMH. AHATITUYHE BH3HAUCHHS XapaKTEPHCTHK
JiTaJbHUX amapaTiB JaHOI CXeMH, 3a3BHYail, IPOBOJHUTHCS LUIAXOM HAOIMKEHOTO
po3B's3aHHsA AHdEpEHIiaTbHO-IHTETPAIFHOTO PIBHSIHHA pO3kiamoM B pianx Dyp'e 3
ypaxyBaHHSIM WICHiB Hepmoro (kiaacuuHa teopis [Ipararns) abo HaBiTe 3910 mopsaky
[2, c. 411]. Ane npu mpoMy mocTiifHO OepeTbcst 3a OcHOBY rimoresa [I-momi6HOTrO
Buxopy [3, c. 59], He 3Baxarounm Ha (AaKTOp BIAIITOBXYBAaHHS OJHOHAMPABICHUX
BUIBHMX BHXOpIB (B MEHINil Mipi — TpUTAraHHsA pi3HOHampaBieHnx). Hanani
TEOpeTH4YHe OOYMCIICHHS IHIYKTHBHOTO OIOPY HE JyXe J00pe Y3TrODKYEThCS 3
eKCIIepUMEHTAIbHUMH JaHuMH [3, c. 91; 4, c. 61].

Tak mijx 9ac TOCHiIKEHHs aepOANHAMIKH CXEMH «TaHAEM» B aepoIUHAMIi4HIN TpyOi
AT-1 I'll «AHTOHOBY» OyNH OTpPHMaHi Pe3yNbTaTH, SKi HE MOXKHA TOSCHUTH B paMKax
rinote3u Il-momiOHOTO BHXOpPY, ONHAK MpPH BpaxyBaHHI (AaKTOPY BiAIITOBXYBAaHHSI
BHXOPIB 3'SBIISIETHCSA SIKICHE TIIyMadeHHS.

IIpoBeneni BizyanbHI BUNPOOYBAaHHS INPH 3MIHHHX pO3Maxax I€PEeAHBOTO Ta
3aHBOTO KPWJ, DPIi3HOMY IIOB3/IOBXXHBOMY BHHECEHHI KpWJ, KyTi Homepe4yHoro V
3aHBOTO Kpwiia. Bisyamizaiis BHXOpiB 3[iHCHEHa 3a JOMOMOTOK aepOAMHAMIYHHUX
1ymiB. 3a OTPUMaHUMHE pe3ysibTaTaMu Ui Mojeni JIA, reoMeTpuyHi mapaMeTpH sKoi €
TUTOBUMH ISl CXEMH «TaHIeM», OYEBHIHO, LIO BHXPOBi JiHil (TpaekTopil BHXOpIB)
CYTTEBO BiJpPI3HAIOThCA Bif TeopeTHyHuX [I-momioHmX.

B 3B'S3Ky 3 UM 3ampOIIOHOBAaHO HOBHM TMiJXiJ 10 BU3HAYEHHS ACPOJMHAMIYHUX
XapaKTEPHCTUK JITANBPHUX amapaTriB CXeMH «TaHAeM» — i1 3aJaHoi reoMmerpil
HEOOXiZTHO HaOMIKEHO BU3HAYUTU PO3TAIIyBaHHS BIUIBHUX BHUXOpIB, HANPHKIAA, 3
3aMIiHOI0 BUIFHOTO BHUXOpPY JIAMAaHOIO IIUIIXOM IHTEPIIONANii EeMIIpHYHMX JaHHX,
OTpUMaHHX B aepoAuHaMiuHid TpyOi. Ilicms IBOro YTOUYHIOETBCS PO3PAXYHOK
LUPKYJIALIT Ta CKOCY MOTOKY Ha 3aJHHOMY KPHIIi CXEMH «TaHIEM.

CHuCcOK BUKOPHCTAHUX JIAKepest

1. Unmanned Vehicles Handbook 2010. — Burnham, Shephard Press Ltd. 2010. — 145 c.

2. Butler G. F. Effect of Downwash on the Induced Drag of Canard-Wing Combinations /
Butler G. F. — Engineering Notes, Vol. 19, No. 5. — P. 410-411.

3. IOpeeB b. H. DxcnepumenransHas aspoauHamuka / FOpseB b. H. — Uactp 2. MHnykTHBHOE
compotusnenue. — M. : HKOIT CCCP, 1938. - 275 c.

4. IlaxoB B. I'. AsponrHaMHU4ecKHe yCOBEPIIEHCTBOBAHUS U CXEMBI JIETATENIbHbIX alapaToB
/ llaxo B. T'. — Ky#i0Osiues, KyiiObimesckuii aBuanonssiii utHCTUTYT MM. C. I1. Koponesa, 1984.
-72c.

Hayrosuii kepisnux — B.B. Cyxos, 0-p mexH. Hayk, npoghecop
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ROLE OF STANDARDS IN TRANSPORTATION SYSTEM

The purposes for standards remain much the same as they have been for close to a
century, but the level at which they are specified and the organizations involved in their
development have changed. Government mandating of standards is increasingly being
replaced by governmental support of industry-developed standards. The globalization of
the transportation industry has also affected the outlook on standards, and thereby our
approach to their development and enforcement.

As transportation systems become more complex, the nature of standards continues
to change to fit the new requirements, the new types of systems, and the interagency and
international environment in which they must operate.

Transportation systems are inherently distributed systems with complex information
requirements. Robust modern standards for transportation data are important for the safe
and efficient operation of transportation systems. A wide variety of Standards
organizations, consortia and groups are involved in producing and maintaining standards
that are relevant to the global transport technology, transport industry. The formal
development of international standards is organized in three tiers of Standards
Development Organisations, recognised by international agreements:

- world: International Organisation for Standardisation, ISO.

- regional: Regional Standards bodies coordinate standardisation between
geographically or politically connected regions (in Europe, the European Committee for
Standardisation or CEN).

- national: Most Nations have a coordinating body responsible for organizing
partipitation in CEN & ISO activities, for publishing ISO & CEN standards.

- industry or Ministry standards(the industry standards for transport, OST);

- enterprises or Alliance standards (SARPS and PANS).

The need (and demand) for standards in transportation continues to exist, perhaps at
its greatest level ever. Both traditional transportation standards-setting bodies and new
standards organizations are involved in their development. Government performs in
multiple roles, often as facilitator rather than regulator. Standards are influenced by the
need for global competitiveness. The role of standards in transportation continues to be
an important one, with new and intelligent ways being applied to achieve the
overarching goals of moving people and goods across the nation and around the world.

Supervisor — T. Akimova, Ph.D., associate professor
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STATUS OF TRANSPORT AND LOGISTICS SERVICE PROVISION

1. Overall,Ukraine’s trade connectivity in terms of transport connections is fairly
good and has improved during the past few years thanks to the increased frequency of
services by sea and air transport services, and by road services.The Ukrainian transport
infrastructure and related operations have been designed for large industrial
shippers.Much of the nominal rail, road and port capacity, for example,was built before
independence in 1991.

In general, the largest shippers in the metal, minerals and chemical industries
dealing with full wagonloads or shipments involving whole vessels have had access to
relatively affordable transport, even though the rising demand in 2007 and early 2008
created an unprecedented lack of capacity in rail services (wagons) and created also
severe port congestion especially in container operations.

2. SMEs are particularly vulnerable to the weaknesses in Ukrainian transport and
logistics markets they cannot upgrade capacity because of the prohibitive cost of capital
and their lack of knowledge about market channels and transport networks..Going
forward the Ukrainian government must prioritize the improvement in the border
practices of customs officials and other technical regulators with an emphasis on
reducing inspection delays and documentation requirements, improving the interaction
of customs officials with freight forwarding companies, andmore broadly, limiting the
power of border officials to a bitrarily block trade. Furthermore, the government must
urgently begin working on identifying and investing in the weak links of the national
physical transport infrastructure. Complementary policies to enhance the capabilities of
SME:s to participate in regional and global supply chains, for example by strengthening
their capacity to comply with nontariff trade barriers, would also be useful

3. As Ukraine moves up the value chain to gain market share in Europe and other
developed markets, its economy’s transport intensity will gradually shift toward road
transport..At present, the modal split of cargo transport remains typical of a pre-
independence economy-road transport contributes relatively little. Official statistics
show that only 5 percent of freight turnover (in ton kilometers) isroad transport, while
rail and pipelines account almost equally for most freight volume. However,road
transport dominates short-distance transport of goods, accounting for close to 60 percent
of the gross freight tonnage, and this trend seems to be growing
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OCOBJMBOCTI 3BACTOCYBAHHS ITIOBITPSAHOI'O CYJITHA AH26 BITA
V HAJJAHHI MEJJUYHOI JONTOMOT'A HACEJIEHHIO

MenunuHa aBiaris € HaOTbII e()eKTUBHUM CIIOCOOOM TPAHCHOPTYBAHHS MALliEHTa Y
BUMAJKAaX , KOJM CaMOCTiIiHE MEpeCcyBaHHA € HEMOXJIMBUM. Y KOJO o0ci0, IIo
MoTpeOyIOTh MOMIOHI IOCITYTH BXOIATh Malli€HTH, IO TIEPEHECIH 1HCYIIbT, iH(ApKT, pak,
XBOpOOHU ceplist , 0coOu, sIKi MOTPeOYIOTh TPAHCIUIAHTALlli OpraHiB, HEJOHOUICHI TiTH,
mo rnepeOyBaloTh Ha IITYYHIH BEHTWIANIi JIETeHiB, O0COOHM, IO IEPEeHECIH TPaBMHU
PI3HOTO CTyTICHS.

CanitapHuii nitak AH-26 “Bita” 0yB ctBopenuii B 2001 p. s notped BilicbkoBo-
MEIUYHOTO TeHTpy 30poitHux cun Ykpainu. lle eaunuit B YkpaiHi JiTak-rocmitaisb,
SIKMA TPOMIIOB OLIHKY 32 CBITOBMMH CTaHIapTaMH Ta BHECEHHH [0 BIAMOBIAHUX 0a3
JaHUX SK MOOUTbHUM MEIWYHMH MiIPO3Aid, 3MAaTHUH 3alydyaTucst 10 MHUPOTBOPUUX
oreparii.

Peanimariitno-onepaniitanii sitak AH-26 “Bita” 0gHOYaCHO MOKE TPaHCIIOPTYBATH
YOTHPBHOX “NIeKaunx’’ XBOpHX ab0 12 mopaHeHNX y TOI0XKEHH] “‘CHIIIm”.

Ha niTaky € MOXIIMBICTh BUKOHYBATH peaHiMalliifHi 3aX0/1H, IHTEHCUBHE JIKyBaHHS
Ta Xipypriude BTpyuaHHs. OmepalfiiiHa JliTaka OCHAIllCHa CICHiATbHIUM OTEpPAaIliitHUM
CTOJIOM, amlapaToM JUlsl INTYYHOI BEHTHWJIALIl JiereHiB “Po3a-5”, xapaioMoHiTOpoM Ta
KapIioCTUMYJISITOPOM.

V nanari iHTeHCHBHOI Teparii Ha OOpTy JliTaka po3MilleHo 4 JTKKa A XBOPUX UM
MopaHeHNnx, NediOpuiIaATop, MOPTATHBHUI amapar IS YJIbTPa3ByKOBUX JOCIi/IKCHB,
madu 17151 30epekeHHs METUKaMEHTIB, CTEPHIIBHOTO MaTepiaiy Ui IepeB’ 30K.

Ha croromnimHiil neHp icHye i ¢yHKUioHYe numre 1 caHiTapHmit mitak " Bira "Ha
6a3i AH -26 1 6 caHITapHO-TPAHCHOPTHUX BEPTONLOTIB. Alle B MaiOyTHROMY B
peaHiMaIlifHO-oNepaifHuii BapiaHT 3aIIaHOBAHO IepeoOaHATH Ie OAHY MAIIUHY.
Takox, riaHaM Ha MalOyTHe TepeadadyeHo, 1o 10 CKJIaly aBia3aroHy yBiljae JiTak
KOPOTKOTO 31160TY i mocaaku AH-70.

Hayxosuii kepisnux — O.0. Conosiiosa, Kano. ekoH. HayK, OOYeHm
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OCHOBHI ACITIEKTH B3AEMO/IIi TYPUCTHYHHUX ®IPM
TA ABIAKOMITAHIA

TpuBanmii wac MDKHAPOMHHMH TYpU3M 3aJIMIIAEThCA OJHIEI0 3 HaimBHAaIIe
MIPOrpecyroYnX Tamy3ell CBITOBOro rocmomapcTBa. Bce Oinmbmme Jrozeil momopoxye
CBITOM, 3JIMCHIOIOYM TIOI3JKH MJaleko 3a Mexi cBoei kpainu. lLleit mporec craB
MOXKJIMBUM 3aBJISIKH IPOTPECUBHOMY PO3BHUTKY aBiallifHUX MaCaKMPCHKUX MEePEBE3EHb.

TpaauuiiHO TpaHCIIOPTHE OOCIYroBYyBaHHS TYPHCTIB PO3IIIANAETHCS SIK CEKTOP
TYPHUCTUYHOI iHIYCTPil, Ik 000B’I3KOBa CKJIa0Ba TYPUCTUYHOrO makery. Takuil miaxin
€ JIOTIYHHUM, ajie He PO3KPUBAE BCiX aCMEKTiB B3aEMHOTO BIUTUBY Ta CTYIIECHIO B3a€MHOI
3aJ€KHOCTI IUX JABOX IOTYXHHX Taly3el CBITOBOro rocmomapcTBa. Tox MOXKHA
CTBEpIDKYBaTH, IO MUTAHHS B3a€MOJIi TypHCTHYHUX (ipM Ta aBiakOMIaHIHIOTpeOye
JIETATLHOTO PO3TIISY.

I'onoBHMM (haKTOpOM y MiJBUIIEHHI 00CATIB TYPUCTHYHUX aBiallitHUX HepeBe3eHb
Ha JyMKY OiJIBIIOCTI TOCHIHUKIB € B3a€MOJisl TYPUCTHYHUX (ipM Ta aBiakommaHiid. s
mpobsiemMa nociimkyeThest y pobotax Kocrpominoi E.B., 3opina I.B., ITonsHcskoi H.E.
[1,2,3].

CucrteMa CBITOBOTO TOBITPSHOTO TPAHCHOPTY CKJIajacs 3aBASKA MDKHAPOIHOMY
CHiBpOOITHUITBY. BHCOKI TeMIH pOCTYy MOIyJISPHOCTI OOYMOBIIOIOTHCS MOCTIHHUM
po3mpeHHsM reorpadii momopoxkeld Ta CTIHKOK TEHACHIIEID CKOPOUYSHHS TEPMIHIB
MOI3ZIOK Ha KOPHUCTh iX YacTOTH. 3a JOIOMOrol0 Takoi c(opMOBaHOI IIOOATBEHOT
TPaHCIIOPTHOI CTPYKTYpPH pPeasi3yloThCsl MPOLECH MOBITPSHHUX IePEeBE3CHb MacaKHpiB,
Oaraxxy, BaHTaXiB i MomTH. 301IBLIYETHCS YaCTKa KOPOTKOCTPOKOBHX TYpiB Ha JaleKi
BiJICTaHi, IO MOB’S3aHO 3 PO3BUTKOM TaKUX BHIIB TYpU3My, SIK LION-TYpH i Oi3Hec-
TYypH, /i¢ BU3HAYAIbHUM ()AaKTOPOM € IBUAKICTH JOCTABKH.

B3aemunii BMB aBiamii Ta TypusMy € OaratoacmektHuM. Cepen (akTopiB, IO
Hai0lIbIIe BIUIMBAIOTH Ha Mepedir MpoIeciB B3a€EMO/Ii1, CITiJ] BUIITUTHA HACTYIIHI.

Texniuanii Tporpec, Mo MPU3BIB O 3POCTaHHS KOMQOPTHOCTI Ta €KOJIOTIYHOCTI
aBiamiifHOrO TpaHCHOPTY, 30UIBIIEHHS TaJbHOCTI IOJIBOTIB 1 3HIDKEHHS BapTOCTI
HOCIYT.

HactynHuMm acnektoM BIUIMBY € Jibepanizaiis chepu MiKHApOIAHUX 3B’S3KIB, a
camMe CIIPOLICHHS TIOPSIKY 3IHCHEHHSI MDKHAPOIHUX TTOJIOPOXKEH 32 paxyHOK YCYHEHHS
6araTboX TYpUCTHYHHX (HOPMAITBHOCTEH, 3alPOBaKEHHS 0€3BI30BHX PEKUMIB TOILO.

TakuM 4YMHOM, MOXKHA CKa3aTH, IO aBiallifiHi MEpeBEe3eHHs CTaJIM HEBiJ €EMHOIO
YAaCTHHOIO TYPUCTHYHOTO MPOIYKTY, IO NPHU3BOJAWUTH JO TOSIBU TICHOI B3a€MOJIl Mik
aBiaKOMMAHISIMU Ta TYPHCTHYHHMH (ipMammu, sika mependadae OpOHIOBAHHS MiCIb Ta
BUKYIl aBIaKBHTKIB dYepe3 CHCTEMH OpOHIOBaHHS, YKJIAaZaHHS JIOTOBOPY MIiX
TYpPHCTHYHOIO (ipMOIO Ta aBiaKOMIAHI€I0 Ha KBOTY MICIb Ha PETYISPHHUX aBialliHIfX,
YKJIQIJaHHS areHTChKOT yro/y, OpraHizaliio 4apTepHHX, TOILO.
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S. Vernydub
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PROBLEMS OF DEVELOPMENT OF AIR AMBULANCE IN UKRAINE

Air ambulance — an aircraft designed to provide emergency medical care in poor
transport accessibility or in big distance from large medical facilities, as well as for rapid
transportation of the sick and injured, when it is required by their state of health.

In order to bring a patient by air without affecting their state, it is necessary to take
into account a lot of factors related both with patients and with conditions of flight. One
must have special equipment to work reliably in the air and a specially trained crew, as
well as doctors, having a specialization in transportation of patients by air.

There is no fixed price for air ambulance transportation. The price depends on the
distance from the point of departure to the hospital, the required type of aircraft, the fuel
cost, the required equipment, the state of patient, the medical personnel combinations
and many other factors.

Despite the fact that Ukraine is a leading aviation state, it occupies one of the last
places in Europe in terms of the development of the air ambulance. The organization and
operation of the air ambulance in Ukraine has many problems:

— deficiency of the material base and technical facilities for air ambulance in almost

all regions;

— partialor total lack of infrastructure for air;

— high rates for air travel caused by the absence of governmental regulation;

— development of air ambulance is inhibited by the high cost of airplanes and

helicopters and significant maintenance costs;

—poor adaption of the aircraft to the medical transportation of patients and

Survivors;

— no special training for personnel in Ukraine.

A specific feature of Ukrainian medicine, which implies a degree of weakness in the
system of air ambulance lies in the nature of somewhat incomprehensive relations
between the elements of the given system, so financing ofair ambulance development
seems to be baffling.

Having used the expert method we have arrived at the following conclusions. The
air ambulance in Ukraine is currently absent if compared to the air ambulance in that
form and quality in which it operates in Europe. However, it is clear that Ukraine offers
no financial support to create a complete and operating system of air medical services
and to maintain the existing structure of air ambulance. Meanwhile, the demand for air
ambulance service, especially in regions with high density of population and in regions,
which often suffer from natural disasters, remains very high.

Supervisor — O. Matiychyk, assistant lecturer
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METHODS OF VIRUS CARRIERS DETECTION IN AIRPORTS

During last 5 years the threat of pandemics (especially in 2009 with virus HIN1)
caused the needed methods of virus carriers detection. Infrared thermography can help
detect elevated body temperatures which may indicate the presence of a fever. As such,
the use of infrared as an adjunctive diagnostic tool to help detect people with a potential
fever may contain or limit the spread of viral diseases such as bird and swine flu, or
bacterial infections such as SARS.

The growth of international travel and economic migration require a consistent,
prompt, effective and global disease prevention policy. Elevated human body
temperature, or fever, is often a reliable indicator of many serious infections. Since the
recent outbreak of serious flu strains such as HINI1, and the spread of severe acute
respiratory syndrome (SARS), public health authorities have been looking for a fast,
easy, contactless ( non-invasive), and reliable method to detect elevated human body
temperature. When used properly, infrared screening is such a method: a vital tool in the
detection of elevated body temperatures in high-risk groups such as travelers. It is being
used by health authorities around the world to screen passengers entering a country via
mass transportation, and has proven itself as an effective monitoring method.

FLIR IR cameras automatically detect elevated skin temperatures that may indicate
a fever and underlying infection. Each camera’s unique Automatic Temperature
Compensator (ATC) adjusts for ambient conditions to minimize false readings. The
color image, temperature scale, and alarm mechanism make it easy to decide when a
person needs further examination.

Viral and bacterial infections that spread through human contact and airborne
transmission pose a serious health problem, including the possibility of pandemics, as
shown by recent flu outbreaks.

Use of Infrared to detect elevated Body temperatUres This makes IR cameras a cost-
effective way to help prevent pandemic outbreaks and the deaths that often follow.
Public health authorities remember all too well that SARS took the lives of some 10% of
infected people. Similarly, the HSN1 strain of avian influenza at one point had a death
rate of over 50% in Asia and Europe. Since influenza viruses have the ability to quickly
mutate, scientists are concerned about their ability to make effective vaccines that
prevent high death rates among weaker members of the global population. Infrared
thermography: an effective tool to detect elevated body temperatures An infrared camera
produces thermal images or heat pictures that display even the smallest temperature
differences.

Supervisor — T. Akimova, Ph.D., associate professor
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IPOBJEMHU TA CTAH MATEPIAJIBHOI'O CTUMYJIIOBAHHSI
MNPOPECIMHOI'O PO3BUTKY INPAIIIBHUKIB

Cepen TOJIOBHMX NpOOJIEM EKOHOMIYHOTO PO3BUTKY KpaiHH CIlIig BUAUINTH
TIiABUIEHHS] KOHKYPEHTOCIIPOMOXKHOCTI MiJIIPUEMCTB, IO IOB’SI3aHO 3 MpodeciiHuM
PO3BUTKOM TMpaliBHUKIB. KOHKypeHTOCIIPOMOXXHICTh Ta IHHOBAI[iMHMH MOTEHIaN
KpaiHM 3HAYHOIO MipOI0 3aJIeXkaTh Bijl mpodeciiiHoi kBaidikarii npaniBHUKIB.

IpodeciiiHuii pO3BUTOK MpAIiBHUKIB BE/ie 10 0COOUCTOrO MPOodeciitHoro po3BUTKY,
301IBIICHHST KOHKYPEHTOCIIPOMOXKHOCTI iX mpami Ta 3aifiMaHHs OimbIl BHCOKHX
KOHKYPEHTHHX TIO3UIii mignmpuemctBa. [IpodeciiiHnii  po3BUTOK MpaliBHUKIB
CIpSMOBAaHMK Ha MABHINEHHS SKOCTI  mpodeciifHoro ckiamy  MpaiiBHUKIB
MAIPUEMCTBA, 30UIBIIEHHS BapTOCTI IX Ipali Ta BapTOCTI MiIpHEMCTBA, HOPMYBaHHS
TBOPYOTO MHCIJICHHS, BMIHHS IPAIIOBaTH B PUHKOBHX YMOBax Ta 3a0e3NedeHHs Ha Iii
OCHOBI BHCOKO{ IIPOIyKTUBHOCTI Ipatli i epeKTHBHOI 3aiHATOCTI.

Ha cporomHi HeMae HayKOBO OOIPYHTOBAaHOI METOJHMKH IUIaHyBaHHs IpodeciiiHoro
PO3BUTKY MpaliBHHUKIB, OKpeMUX Horo BuAiB Ta ¢opm. Bubip micus, Bumy, hopmu abo
HampssMH  MpodeciHHOro PO3BUTKY Hai4acTille MOpPOBOIATBCS 0€3  HAJIeKHOTO
0oOTpyHTYBaHHS.

CrpussHHA JepKaBOIO MIANPHEMCTBAM Y 3[iiCHEHI MpoQecifHOro pO3BUTKY
MIPaIiBHUKIB, HacaMmepel 3aleXNTh BiJX €(PEeKTHBHOCTI MEXaHI3My CTHMYJIIOBAHHS
po6oToaBIiB IOA0 MPOQECIIHOrO PO3BHTKY NPANiBHHUKIB 1 CaMUX IPANiBHHUKIB 3
METOI0 TIOCHWJICHHSI 1X 3aIliKaBJIEHOCTI y Oe3M0oCepeHbOMY BIOCKOHAJIEHHI CBOIX
TEOPETHYHUX 3HaHb, YMiHb Ta HABUYOK.

HenmocratHs  3amikaBieHiCTh poOOTOAABI[B MO0 BKJIAaAaHHA KOIITIB Y
npodeciiHUii PO3BUTOK MpAIiBHUKIB 3yMOBJIEHAa pSAAOM TMPHYMHAMH, a Ccame:
MPaliBHUKY, SKi MiIBUIIWIN KBali(iKaliio, MOXYTh MEpeHTH Ha IiHIIy poOOTY;
BIJICYTHICTh Y pOOOTOAABIIS TOCTATHIX KOIITIB.

IIpaniBHUKKM 1HOAI TaKOXX HEIOCTATHBO 3aIliKaBIICHI BKJIAIATH KOINTH Y CBIid
npodeciiHuid PO3BHTOK Yepe3 BiJCYTHICTh JJIS IOTO JIOCTATHIX MaTepialbHUX Ta
MOpaJbHUX CTUMYJIB. lle moB’s3aH0 3 THM II0: BUIIUIN piBeHb KBamidikaiii He 3aBXKIU
CYNpPOBO/DKYETBCSI Ha MIANPUEMCTBI 30UIBIIEHHSM po3Mipy 3apo0iTHOT TmaTté
NpaniBHUKA; BKJIAJaHHS KOIUTIB MPAI[IBHUKOM JJIs OJAEPXKaHHS BHINOTO piBHS
npodeciiHol MaCTEpPHOCTI MOXKe HE MPUHOCUTH HAIISKHOI MarepialbHOI BUTOAW YU
MOpAJIBHOTO 3aJ0BOJICHHSI y pe3y/bTaTi BiJCYTHOCTI Ha MiANPUEMCTBI BiAMOBIAHOTO
po6odoro Micrs.

Opranizamiss mpodeciiHOro po3BUTKY MPALiBHUKIB Mae OyTH CIOpsSMOBaHa Ha
3abesneueHHs 3700yTTS BHIIOI KBawmidikamil monxo ix iHTepeciB, 3xiOHOCTEH 1
3a0BOJICHHSI MOTped ycix cdep EKOHOMIUHOI isUTbHOCTI y KBamiikoBaHMX i
KOHKYPEHTOCIIPOMOXXHUX HA PHHKY TIpalli MPaliBHUKIB.
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NEPEBE3EHHSA PAJIOAKTUBHUX BAHTAXKIB
HOBITPSAHUM TPAHCIIOPTOM

OcoGimBe 3HaueHHS B 3a0e3MeUeHHI pajiamifHOrO 3axWcTy Mae Oesnedne
TPAHCHOPTYBaHHS paXiOaKTHBHHX pPEYOBMH. MDKHApOAHI JOKYMEHTH JAETalbHO
BU3HAYAIOTh YMOBH O€3IIEYHOTO TPAHCIOPTYBAaHHS PaliOaKTHBHHUX PEUOBUH, 00OB'SI3KU
BaHTAKOBIANMpPaBHUKA, IMEPEBI3HMKA Ta BaHTAKOOIEPXKyBaya, MOPSIOK O(QOPMIICHHS
JNOKyMeHTalii, MapKyBaHHS [aKyBalbHHX KOMIUICKTIB 1 TPAaHCIIOPTHHUX 3aco0iB,
KOHTPOJIb 1 3aX0/IH BiAMOBIAANBHOCTI.

PamioakTHBHI pe4OBHHHU Ta BHPOOH, IO BUIIPOMIHIOIOTEH paiallifo, BITHOCATHCS J0
Kareropii HaliHeOe3NMEeUHIMMX BaHTaXiB, TPAaHCIIOPTYBAaHHA SAKHUX TIOB'S3aHE 3
MABUIEHUM PU3UKOM JUISL 3JI0POB'SL Ta XXHUTTS HE TUIBKM JIIOAEH, a W Takox JuIst
HaBKOJIMIITHBEOTO CEPeIOBHUIIA.

B mepmry uyepry, yci 3amuTaHHs, HOB'SI3aHHI 3 TPAHCHOPTYBAHHSIM paliOaKTHBHHX
BaHTaXIB, BUPIMIYIOTbCS Ha JEP)KaBHOMY pIiBHI Ta KOHTPOJIIOIOTHCS MiKHApOIHUM
areHTcTBOM 3 aTroMHOi eHepreTuku (MAI'ATE).

IIpy mnepeBe3eHHSAX paJiOAKTHBHUX pPEYOBHH BCTaHOBJICHO YOTHPHM KaTeropii
TPAHCIIOPTHUX YMAKOBOK, BHXOJSYM 3 IOTY)XKHOCTI JI03M TaMMa-BUIIPOMiHIOBaHHS i
MMOTOKY HEUTPOHIB Ha TOBEPXHI YIIAKOBKH.

IlepeBe3eHHs  pamioOaKTUBHUX  PEYOBHH  3IIHCHIOETBCS Y  TPAaHCHOPTHHX
MaKyBaJIbHUX KOMIDIEKTaxX (CHCTeMax). 3alleXXHO BiJ CTaHy 1 BIacTHBOCTEH
TPAaHCIIOPTYBAaHHS PaJiOaKTHBHMX pPEYOBHH TaKWi KOMIUIEKT (CHCTeMa) MOXKe
BKJIFOYATH: OJIHY 200 Oijbllle eMKOCTEH; PUCTPIH pafialliiHOTO 3aXUCTY; MPUCTPIi s
OXOJIO/DKCHHsI; OOMeXyBaui BifcTaHi; copOyrouuii Martepiai; TEIUIOBY i30JALiI0;
MIPUCTPil 3HMKEHHS THCKY.

TpaHcropTHI 1 TIPOMHUCIIOBI TaKyBajlbHi KOMIUIEKTH, B SKHX MIiCTHTHCS
pamioaKTUBHI PEYOBUHH, € pamiallifHIMH yNaKOBKaMd. ['paHUYHO - JOMyCTHME
3HAUeHHS MOTY)KHOCTI JI03M X BUIIPOMIHIOBAaHHS Ha BijncTaHi 1 MeTpa Bix Oyb-sKol
TOYKH MOBEpPXHI pamiallifHOI € TPaHCIIOPTHUM iHIEKCOM, CyMapHa BEJINYHHA SIKOTO He
MOBHUHHA TiepeBHIyBaT 50 Mbap / Toj.

BinnosiganbHi 3a TEPeBE3CHHS PaliOAKTUBHHX BAaHTAXKIB CICIIATICTH MMOBHHHI
BH3HAYUTH MaKCHMaJIbHO MOXKJIUBY KiUJIBKICTh Pa/lioaKTHBHHX BHPOOIB Ta PEYOBHH, SIKi
MO>JIMBO TPAHCHOPTYBATH OJHIEIO MapTi€lo.

BuMoru oo ynakoBKH paJiioakTHBHHX BaHTAXIB BHCYBAIOThCS JOBOJI MKOPCTKI.
OxkpiM TOTO, 10 BOHA IOBUHHA OYTH BHTOTOBJIEHA i3 CHENiaTbHUX MaTepiajiB, 31aTHUX
cTpuMyBaTH anbda-, OeTa- Ta TaMMa-BHINPOMIHIOBaHHS, IO TaKAX MarepiaiiB
BIJHOCATBCS OETOH Ta CBHHENb, B pa3i aBapil Taka ymakoBKa He IIOBHHHA
pO3repMeTH3yBaTHCSL.

Otxe, 3axoan Oe3MeKn MPH TPAHCIIOPTYBAHHI PaJi0aKTUBHUX PEUYOBUH — II€ IUTHH
KOMIUIEKC TIPOLEAYp, CIPSIMOBAHMX Ha Te, 100 MOBHICTIO 3amo0IrTH MOIJIMBOMY
BUTOKY pajiarii.
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3AT'AJIBHA THITIOJIOI'TA TA NPUHIUIIA ITOJIBOTIB
JITAJIBHUX AITAPATIB

3araibHONPHIHHATHM IOHATTSAM HOJILOTY € KEPOBaHE MEPEMIICHHS JTiTaTbHUX
anaparis (JIA) B mpocropi.

BinmnosinHo, B 3a11€XHOCTI BiJ TOro, siki JIA (J1ermi 4u Bakdi 3a MOBITPSI)
MIePEMIIIYIOTHCS T B IKOMY ITPOCTOPI (MOBITPSIHOMY 9M KOCMITHOMY ), MOXHA
BU3HAYNTH 3arajbHy THIIOJIOTIIO MONBOTIB:

1. mompotn JIA, nermmx 3a mositpsi, B arMocdepi — MOBITPOIUIaBaHHS;

2. nonsoTH JIA, Baxxumx 3a mositps, a aTMocgepi — aBiaris;

3. monbotu JIA, Bakunx 3a MOBITPSI, B KOCMOCI — KOCMOHABTHKA;

4. nomsotu JIA, nermmx 3a NOBITPS B KOCMOCI — NPaKTHYHO Ha CHOTOJHI He
peanizoBaHi B yMOBax BaKyyMy KOCMIYHOTO IIPOCTOPY.

KoskHa 13 BUIUICHNX KaTeTOpilf MOJBOTIB IPYHTYETHCS HA BiIIOBIIHUX MPUHIUIIAX
MOJIOTY, 3aCHOBAaHHX Ha BiIOMUX (Di3WYHUX 3aKOHAX:

- aepOCTATHYHMH MPHHIHII — 3aKOH ApXiMenaa (TIOBITPOIIaBaHH);

- aepoJMHAMIYHUI NPHHIUI — 3aKOH 30epeXeHHs eHeprii y BHTIISALI PIBHSIHHS
Bepryini (aBiamis);

- Ta30IMHAMIYHUI (pEaKTUBHHH) NPHHIOUI — 3aKOH 30€peXEHHS IMITYJbCy
(KOCMOHABTHKa).

[lepmri 1Ba MpUHIMITK MOTBOTY (a€POCTATHYHHI Ta aepOJHMHAMIUHMIT) 0a3yIOTHCS Ha
B3aemoii JIA 3 cepenoBuiieM noaboTy (aTMOC(heporo), IPHIOMY, B MIEPIIOMY BUMAIKY
MaeMo iX CTaTHYHY B3a€EMOJII0, Y APYroMy — IHHAMIYHY, 10 i BiZoOpakeHO y Ha3Bax
3a3HAUYCHUX MPHHIIUIIB MOJIBOTY.

VY BUmaaky 3acTOCYBaHHS aepOJMHAMIYHOTO INPUHIMIY IOJbOTY KepyBaHHs JIA
(aepocTaTtoM) 3/iMCHIOETHCS HA OCHOBI YHpABIIHHS HOro MigiMaabHOIO CHJIONO, sIKa
BU3HAYAETHCS CIIBBIJHOLICHHAM CHIM ApXiMmeZa, CIPIMOBaHOI Bropy, Ta MPOTHIICKHOT
1if 32 HAIPSMOM CHJIM TSDKIHHSI, @ B KIHIIEBOMY BUIIISII — PI3HULICIO IITBHOCTEH HOBITPS
aTMocdepH Ta rasy, SIKMM 3allOBHEHO aepocTaT. 3MEHIICHHSM IIUIBHOCTI MOBITPS 3
iIHOMOM Ha BHCOTY JI0 PiBHSI LIIJILHOCTI ra3y aepocrara 0OMeXYy€eThCsl HOTo rpaHYHa
BHCOTA MOJILOTY B aTMOchepi.

Ilpy BUKOpHCTaHHI aepOJMHAMIYHOIO NPHUHIMILY [OJBOTYy KepyBaHHi JIA
3MIHCHIOETHCS Ha OCHOBI YNPABIiHHS CIIBBIIHOIICHHAM IMiAiMMALHOT CHIIM KpPHIIA, IO
BUHHKAE B mpoueci pyxy JIA, sika B OCHOBHOMY BHM3HAQUa€ThCsl PI3HHUIICIO THCKY MK
HIDKHBOIO Ta BEPXHBOIO IOBEPXHSMHM KpWJIa 33 PaxyHOK PI3HMI[ MIBUAKOCTEH IX
00TiKaHHS Yepe3 pi3Hy KPUBH3HY HOro mpodiro, Ta CHIH TOKIHHS JIA.

[lepeBaroro ra3onMHaMIiYHOTO (PEAaKTHBHOTO) MPHHIHUIY IIOJIBOTY € HOTro
HE3aJIeXKHICTB Bijl CEPENOBHINA MONBOTY. Y IEOMY BHIAIKY KepyBaHHS KocMiuHHM JIA
(paxeTol0) B OCHOBHOMY 3HIHCHIOETHCS HA OCHOBI YNPAaBIiHHS MAacol0 Ta IIBHIKICTIO
MIPOJYKTIB 3rOpaHHS PEAaKTHBHOTO NalMBa PAaKeTH HA OCHOBI 3aKOHY 30epeKeHHS
IMITyJIbCY 3aMKHEHOI CHCTEMH «PaKETa-TIPOTYKTH 3TOPaHHS».

Hayxosuil kepisnux — A.B.3anescokuii, Kano. mexm. HayK, Ooyexm
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CUCTEMA PEI'YJIMPOBAHUSA KOMMEPYECKHUX ITPAB «OTKPBITOI'O
HEBA» I1IO MEKITPABUTEJIbCTBEHHBIM COI'NTAIIEHUAM

Knaccudeckas Mojenb KOMMEPYECKHX IpaB COCTOUT M3 MHHHMAIbHBIX IIpaB
JIOTOBapUBAOMINXCS TOCYapCTB, MmoAnucaBmmx Yukarckyto KoHBeHImIo, n BKIFOUaeT
B ceOs: mpaBo Ha NPONET TEPPUTOPHH O€3 MOCAagKH; BBINOJHEHUE IIOCAJKH, He
CBSI3aHHOH ¢ MEepeBO3KOIl; TOCTaBKY MAacCa’KUPOB, IIOUTHI U TPy3a, KOTOPbIE MEPEBO3ATCS
C TEpPUTOPHHU TOCYAapCTBA PETUCTPAIMU BO3YIIHOTO CyJHA; MPUHATHE K IEPEeBO3KE
MacCaKMPOBIEPEBO3UMBIX Ha TEPPUTOPUIO TOCYAApCTBAa PETUCTPAIMU BO3AYLIHOTO
Cy[HA; IPHHATHE K MEPEBO3KE IACCAKHUPOB, MEPEBO3UMBIX Ha TEPPUTOPHIO JIFOOOTO
JIPYroro JIOTOBAapUBAIOMIETOCS TOCYJAApCTBA, a Takke JOCTaBKM I1aCCaXUPOB,
MIPUOBIBIINX M3 JII000 APYroro JoroBapHBaronierocs rocyaapersa [1, c.11].

CymiecTByeT TakKe OTJIMYHAS CHCTEMa pPEryJIMpOBaHUS KOMMEPUYECKHMX IIpaB -
mpoekt OtkpeiToe HeGo (Open Sky). KoHeuHas 1enb 3TOro MpOCKTa: YCTPAHUTH
M00YI0 TUCKPUMHHALIUIO MEX]Ty €BPOIEHCKUMH aBUaKOMIIAHUSIMHU; yOpaTh MOCIEAHUE
PBIHOUHBIE OTPAaHWYEHMSI Ha TOJETHI; CIOCOOCTBOBATh BHEIPEHUIO aBHAKOMIIAHHUSMHU
OIMHAKOBOW TPAKTHKH MO O€30macHOCTH MOJETOB M aBHAIIMOHHOW 0€30MacHOCTH,
pacmmpuTh B3aMMOJCHCTBHE, B TOM 4UHCIE IO 3allUTe OKPYXKAIOMEH Cpensr;
COBMECTHBIH KOMHTET, 3aHHMAIONIMHCS BOIpocaMu TpakToBKH CornameHuss u
rapMOHH3alell aBHalMOHHEBIX TpeboBaHmit/cTangaproB [2, c.2]. Ilpum cpaBHeHUH C
KJIACCHYECKOH MOJIENBIO PETYINPOBAHNS KOMMEPUECKHX IpaB, Ipu OTKPEITOM Hebe:

- OTMeHseTCs TpeOOBaHNE O HAIMOHAILHOM BJIA/ICHUH BO3YIIHBIX CyJIOB;

-TIpeayCMaTpPUBAETCs 3asBUTENBHBIN IPHHIMI TOJYy4YeHHsT KOMMEpUECKHX MpaB Ha
3KCIUTyaTaluio aBUaJIMHUMI;

-TIpedyCMaTpPUBAETCs OTKa3 OT Tapu(HOTO COTAcOoBaHMS (TO €CTh aBHAKOMIIAHUU
He OOs3aHBI COTJIACOBBIBaTH Tapu(bel MEXAy CO00 W C TOCyIapCTBEHHBIMH
aBHAIMOHHBIMY BIACTAMH);

- TIpegycMaTpuBaeTcs JOOPOBOJBHBIN OTKa3 TOCYJapcTB OT CBOMX PETYJIHPYIOMINX
¢yHKIMit B cdepe KOMMEpUECKHX IIpaB B TPaKAAHCKOW aBHammy (Kak IIPaBHIIO,
MIPE/ICTaBIseT cOOOI MOITAITHYIO CXeMy OTKa3a OT CBOMX peryiupyomux ¢yHkiui)[1,
c.46].

CHHCOK MCIO0JIb30BAHHBIX HCTOYHHKOB

1. TIpoext OtkpsiToe He60 (OpenSky) // CaiiT npec-ieHTpa ABHAIIMOHHOTO SKCIIEPTHOTO
6ropo. Pexxum nocryna: http:/www.avexbureau.com/08_06_01.html.

2. TIporHo3s pa3Butus Bo3ayuHoro TpaHcnopra 10 2015 roga. — Lupkynsap UKAO CIR — 304
AT/127. — Monpeans, Kanana, 2004. — 96 c.

Hayunwiii pyxosooumenv — A.B. 3aneeckuii, kano. mexu Hayk, doyenm
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THE ROLE OF HUMAN FACTORS IN IMPROVING AVIATION SAFETY

Human error has been documented as a primary contributor to more than 70 percent
of commercial airplane hull-loss accidents. The term “human factor” has grown
increasingly popular as the commercial aviation industry has realized that human error,
rather than mechanical failure, underlies most aviation accidents and incidents. If
interpreted narrowly, human factors are often considered synonymous with crew
resource management (CRM) or maintenance resource management (MRM).

Human factors involves gathering information about human abilities, limitations,
and other characteristics and applying it to tools, machines, systems, tasks, jobs, and
environments to produce safe, comfortable, and effective human use. In aviation, human
factors is dedicated to better understanding how humans can most safely and efficiently
be integrated with the technology. That understanding is then translated into design,
training, policies, or procedures to help humans perform better.

Because technology continues to evolve faster than the ability to predict how
humans will interact with it, the industry can no longer depend as much on experience
and intuition to guide decisions related to human performance. Boeing has addressed
this issue by employing human factors specialists, many of whom are also pilots or
mechanics, since the 1960s. Initially focused on flight deck design, this group of about
30 experts now considers a much broader range of elements, such as cognitive
psychology, human performance, physiology, visual perception, ergonomics, and
human-computer interface design. Applied collectively, their knowledge contributes to
the design of Boeing airplanes and support products that help humans perform to the
best of their capability while compensating for their natural limitations. In addition,
human factors specialists participate in analyzing operational safety and developing
methods and tools to help operators better manage human error. These responsibilities
require the specialists to work closely with engineers, safety experts, test and training
pilots, mechanics, and cabin crews to properly integrate human factors into the design of
all Boeing airplanes.
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PECULIARITIES OF DEVELOPMENT OF AIRPORTS IN UKRAINE

The airports of Ukraine that handle most air passenger traffic include Boryspil,
Dnipropetrovsk, Donetsk, Kyiv (Zhuliany), Lviv, Odessa, Simferopol, Kharkiv, and
Zaporizhia. In 2011 they handled 95 percent of the total passenger operations in the
country. There are also 22 other airports that do not play a key role. Boryspil Airport is
the only economically self-sufficient airport to date; in 2011 it handled 67 percent of all
passengers in Ukraine. The majority of the airfields, facilities, and equipment do not
meet the modern requirements for servicing air flights. The passenger terminals and
infrastructure of the airports are in bad shape, and large imbalances in the level of
infrastructure exist between the regional airports.

Air traffic control functions were separated in 1993, and the Transport Law of 1994
provided for establishment of the State Air Transport Department under the Ministry of
Transport. In 1998 the department was transformed into a Civil Aviation Department
(Derzhavialuzhba), which has gone through several reorganizations. At present, the
majority of Ukraine’s airports are in municipal ownership. The ones in state ownership
are located at Boryspil, Dnipropetrovsk, Zaporizhia, and Lviv. In order to raise the
efficiency of airports management, the MoTC proposed that the airports be returned to
state ownership with financing from the state budget. However, the mechanisms were
not clearly defined and it was not implemented. The lack of both local budget funds and
coordination of the airports in municipal (collective) ownership hinders the provision of
quality air services.

Overall, the lack of capacity of terminals and adjacent facilities in major airports
creates a bottleneck. A new air passenger terminal is being opened in Dnepropetrovsk in
2009, as well as in some other major cities. The long overdue expansion of the Boryspil
terminal, including parking and service areas, took place in the previous years. New
construction of airports was facilitated by the UEFA Football Championships in 2012,
but it concerns only airports that were used during Euro 2012. The State Program for
EURO2012 Preparation in Ukraine envisaged the modernization of main airports. But
the largest part of these investments came from the private sector.
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ANALYSIS OF THREATS TO TRANSPORTATIONS ECONOMICS PROJECT

Effective and efficient transportation plays a crucial role not only in the everyday
lives of citizens, but also in ensuring the on-going economic wellbeing of communities
and countries. This is why disruption to transport, whether intentional or not, can cause
such damage. As public transport is by its nature open and accessible to everyone, it is
susceptible to terrorist attack, as seen all too clearly in the 2005 London bombings and
the coordinated attack on four commuter trains in Madrid in 2004.

Other critical infrastructures such as power grids or water plants are also a growing
concern to governments. Hurricanes, earthquakes, tsunamis, and other disasters — both
natural and industrial — like the Fukushima nuclear disaster in 2011 underline the fact
that risks are not only related to terrorism.

A CORDIS (Community Research and Development Information Service)
release reports that this is why the EU-funded SECONOMICSproject (Socio-economics
meets Security) is of such importance to the long term wellbeing of Europe. By bringing
together a multinational team of security practitioners, economists, and engineers, the
project aims to produce a policy toolkit that can effectively assist decision makers in
identifying and reacting to public transportation and critical infrastructures threats.

The project began in 2012 under the assumption that achieving 100 percent
protection of transport and other critical infrastructures is neither realistic nor
sustainable. The goal instead, says the consortium, should be on minimizing threats in
the most cost-efficient way possible.

SECONOMICS, therefore, first set out to identify and mitigate major security
threats by exploring the implementation of coordinated solutions that could work at the
European level.

The project has also investigated the economic causes and consequences of
insecurity and the impact on the perception of citizens and the direct and indirect costs
of implementation. Cost calculations placed specific emphasis on increased hidden
costs, decreased efficiency, and trans-boundary impacts such as the interaction between
security behavior and economic growth.

The release notes that it is expected that SECONOMICS, which is due for
completion in January 2015, will provide a significant contribution to the development
of state of the art security modeling, using the latest technological tools available.
Through cutting edge risk assessments and analysis of the social context, it is hoped that
optimal policies will be developed. The project is being carried out by an international
consortium operating with eleven partners from seven different countries.

Supervisor — T. Akimova, Ph.D., associate professor


http://cordis.europa.eu/fetch?CALLER=EN_NEWS&ACTION=D&SESSION=&RCN=36109
http://www.seconomicsproject.eu/
http://cordis.europa.eu/projects/rcn/102281_en.html
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3ACOBHU KOHTPOJIIO TEMITIEPATYPHOI'O PEXKUMY IIPU
MNEPEBE3EHHI IBUJAKOIICYBHUX BAHTAXIB.

Bigomo, mo nepeBe3eHHs IIBUIKONCYBHUX MPOAYKTIB XapuyBaHHS i MEJJUKaMEHTIB
TIOBUHHE BHKOHYBATHCS 3 JOTPUMAHHSAM BIANOBIHOTO TEMIIEPATYpHOTO PEKHMY.
€BponeiicbKi HOpMU BUMararoTh 3 B [IbOMY BHUIA/IKy BUKOPHCTAaHHS TEPMOPEECTPATOPIB
JUIS TIATBEp/IXKEHHST JOTPUMaHHs yMOB IiepeBe3eHHs. Ha jxanb B YkpaiHi goci BiicyTHE
HOPMAaTHBHE PEryJIIOBaHHS MPOLELYP KOHTPOIIO TEMIICPATYPHOTO PEXKUMY.

IcHyro4i cHcTeMH peecTpallii TeMnepaTypH I 4ac MepeBe3eHHsI MOXKHA PO3AUIHTH
Ha TaKi BUIH:

1) MexaHiYHI cCaMOTHCII - CXMIIBHI 10 BiOparii mij yac pyXy TpaHCIIOPTHOTO 3aC00Y,
He 3a0e3MevyloTh MOXIIMBICT OOMIHYy MaHMMH 3 KOMITIOTEPHUMH iH(OpMAIiHHIMU
cucteMaMy, He 3a0e3MedyloTh MOMJIMBICT OTPUMAaHHS JEKITBKOX eK3eMIULIpIB
JIOKyMeHTa (HalpHKJIa[ , JUIs IepeBi3HMKA | BAHTAXK00Iep)KyBaya);

) TeMmmepaTypHi Jiorrepr (aBTOHOMHI 3alUCyIOYi MPHCTPOI , IO PO3MILIYIOTHCS
0e3mocepe/IHb0 pa3oM 3 BaHTaXEM, L0 MEPEBO3UTHCS ) 3a0e3MeuyloTh MOXKIUBICTH
JOBTOTPUBAJIOrO 3aIMCY TEMIIEPATYPHOTO PEKHUMY , NMPOTE HE BOJOMIIOTH 3acobamu
JIPYyKy TarepoBOro JOKYMEHTa , IX BHKOPHCTAHHS BHMAara€ B3a€MHOI 3roju
BaHTAXXOBIANPAaBHUKA 1 BAHTAXK0OIEP)KyBaya,

3) TepMoOpeecTpaTOpH - CIIEHiaIbHO PO3pOOTIEHHH Kiac MPUCTPOIB [UI KOHTPOIIO
TeMIIepaTypH, OCHalleHi BOYIOBAaHUMH JPYKOBAaHNUMH HPHUCTPOSMH, IO I03BOJISIOTH
PO3APYKYBATH YeK 3 TEMIIEPATYPHOIO iCTOPIEIO TOT3/IKY;

MOTHB 10 BUKOPHCTAaHHS TEPMOPEECTPATOPIB iCHY€E y BCIX yYacCHHKIB JIAHIFOXKKA
MIOCTaBOK , TOMY II[O JIO3BOJIIE PO3MEKYBAaTH 30HHU BIANOBINANIBHOCTI KOKHOTO 3 HUX.
IIpu 1bOMY CIPOIIYEThCS KOHTPONIb 3 OOKy caHiTapHOI CIy’kOM i HE CTBOPIOIOTHCS
YMOBH JUTS 37I0BXKHBAHb , SIK AKIIO O TIPH KOHTPOJI TPAHCIIOPTY Iif 9ac PyxXy.

Hayxosuii kepisnux — T.1O. ['abpienosa, KaHO. eKOH. HAYK, OoyeHm
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METO/IY BIOCKOHAJIEHHSI CHCTEMHA
YIPABJIHHAABIATPAHCIIOPTHUM HIAITIPUEMCTBOM
LIUBLJIbHOIABIALITI

OnHak e(eKTUBHICTH YIPABIIHHS K CHCTEMOIO TIOBITPSHOTO TPAHCHIOPTY B LIIJIOMY,
Tak 1 OINBIIICTIO  aBiaKOMIIAHii, 3alMIIAETBCA  BKpall  HHU3KOK,  HIKYE
cepenHbOCBiTOBOro piBHA. [l edexTnBHOI poboOTH aBlakOMITaHi JOLIJIBHO
BHUKOPHUCTOBYBAaTH €IMHUA METOMOJOIIYHUM MiAXix 1 po3poOKy Ha wHili OCHOBI
CYKYITHOCTI B3a€MO3QJISKHUX METOMIB, 3aCTOCYBaHHsS SKHMX 3a0e3IEeUYHTh peasi3amilo
ONTHMAJILHUX 1 B32€MOOOYMOBIICHUX HAIPSIMIB YAOCKOHAJICHHS CUCTEMH yIPABIIiHHS.

V PO3BUTKY CHCTEMH YIIPABIIiHHS aBiaTpaHCIOPTHUMH IiIPUEMCTBAMH ICHY€ JIesKi
MPOTHPIYYs, 3 OJHOrO OOKy, BIAMOBITHO JO BiJOMHUX 3aKOHIB 3POCTAaHHS PIiBHS
YIpaBIiHHS TIPH MiABUINEHHI CTyNeHs NeilMTHOCTI pecypciB, MO BUTPAYaIOTHCS,
CIIOCTEpIraeThes IepPepo3IoIiT ITIOBHOBAXXEHD 0 OIIEPaTHBHOMY YIIPABIiHHIO Ha BEPXHI
piBHI, 3 IHINOI CTOPOHM PO3LIMPEHHS PHUHKY aBiaTPaHCIOPTHUX IIOCIYT 1, OTXKe,
3pOCTaHHS BIMOT JI0 KOHKYpPEHTOCIIPOMOKHOCTI HOT0 yYacHHKIB Ta 3 TPEThOI CTOPOHH,
SIBHO 3aBHUINEHA ITHTOMA PECYPCOMICTKICTh aBiaTPaHCIOPTHUX MOCIYI sSKa BUMAarae
PO3poOKH i BIIPOBAIKEHHSI €(DEKTHBHUX ONEPATUBHUX 1 TAKTHYHHX PIlIEHb.

IIpoBenennii amHami3 mMoOKa3dye, OO YCIIIIHA IHTErpamis y CBITOBHH pWHOK i
3a0e3MeYeHHs]  JOCTAaTHIX TOKa3HUKIB  KOHKYPEHTOCHPOMOXKHOCTI  BITUM3HSIHUX
aBiakOMIaHIi MOXJIMBa TUTPKM LUIAXOM OOIPYHTYBaHHS CHUCTEMH KOMIIPOMICHHX
3aX0[iB B yMOBaX 3a3HAUCHHMX TEHACHNIH, OAHAK 3arajgbHi METOAH JAHOTO
0oOTpyHTYBaHHS HE PO3POOIIEHi.

OCHOBHHMH HalpsIMKaMH BIOCKOHAJICHHS CHCTEMH YIIPABIIiHHS aBiaTpaHCIIOPTHOTO
MANPUEMCTBA IIUBLTBHOT aBiamii €:

1)  KOMIUIEKCHE OOIPYHTYBaHHS CTPYKTYPH CHCTEMHU IUIaHYBaHHS il ymnpaBiliHHS
OpraHi3ali€ero TPaHCIOPTHOTO 3a0€3eUCHHS IIePEBE3CHb;

2) CHCTEMHE BHMKOPUCTAaHHS a/ICKBATHHX IIPOTHO3HHMX OLIHOK PO3BUTKY DHHKY
aBiaTpaHCIOPTHOI MPOAYKLIIi;

3)  po3poOka it BIpoBa/KEHHS THYYKOi CHCTEMH LiHOY TBOPEHHS;

4) po3poOka i BIPOBAaKCHHS METOJIB OLIHKHM i 3a0e3MeueHHs SKOCTi CHCTEM
KepyBaHHS aBialliJIPHEMCTBOM.

Buxomsuu i3 IbOro, METOJNOJIOTIYHMM MiAXOJOM [0 pillleHHS pPO3IJIAHYTOL
Mpo0JIeMH MPUITYCKAE MOCIII0OBHE BUKOHAHHS TPHOX OCHOBHHX E€TAIlB JOCIIDKEHHS:
CHCTEMHOTI'0 aHaJli3y, CHCTEMHOT'O MOJIEIIOBaHHS aBialliIIPUEMCTBA K Cy0'€KTa pHHKY,
PO3pOOKH ¥ BIIPOBaKEHHS METOAIB CHCTEMHOTO YIPABIiHHS aBialliANPHUEMCTBOM IIPU
Horo (QyHKI[IOHyBaHHI Ha PUHKY.

Cnig crmemiajgbHO 3a3HAYUTH, 110 BUKOPUCTaHHS JaHMX eTaliB HE MOXe
MIPETeH/yBaTH Ha OXOIUICHHS OUIBIIOCTI aKTyalbHHX JUId HPAKTUKH TPHKIATHUX
3aBllaHb YIOCKOHAIIOBAHHS VIPABIIHHS aBiakOMIaHi€r0. Y HaBEICHOMY MiJXOIi
BiZIOOpakeHi JIMIIIE Ti MOMEHTH, sKi 3a0e3MeUyIoTh MOXKINBICT PIMIEHHS PO3TIISTHYTOI
poOJeMu.
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PROBLEMS OF AVIATION SAFETY IN UKRAINE

Aviation safety is a term encompassing the theory, investigation, and categorization
of flight failures, and the prevention of such failures through regulation, education, and
training. It can also be applied in the context of campaigns that inform the public as to
the safety of air travel.

After eight-years in a lower category, the results of the FAA audit showed that
Ukraine’s systems of safety oversight fully comply with international standards in the
sphere of civil aviation.

The official return of Ukraine to the first category will provide the opportunity to
resume direct flights to the United States along the route Kyiv - New York City, allow
Ukrainian airlines to open new routes and enter into «code-share» agreements with the
U.S. airlines.

In September 21, 2013 the U.S. Department of Transportation’s Federal Aviation
Administration (FAA) today announced that Ukraine complies with international safety
standards set by the International Civil Aviation Organization (ICAO), based on the
results of a July FAA review of Ukraine’s civil aviation authority.

Fatal accidents in Ukraine:41

Accidents fatalities in Ukraine: 1261

Fig. 1 shows the number of fatal accidents per year

Ukraine is now upgraded to Category 1 from the Category 2 safety rating the
country received from the FAA in June 2005. Ukraine’s civil aviation authority worked
with the FAA on an action plan so that its safety oversight system fully complies with
ICAOQ’s standards and practices.



105 Opzanizayia agiayitinux nepese3ens ma 3aCMOCY8aAHHA Agiayii' y 2any3ax eKOHOMIKU

YK 656.7.076:61(477)(043.2)
O. Sirenko
National Aviation University, Kiev

EMERGENCY AVIATION

An emergency is a situation that poses an immediate risk to health, life, property, or
environment. Most emergencies require urgent intervention to prevent a worsening of
the situation. The urgency of the emergency warning is associated with the disastrous
consequences and extensive material damage that emergency situations can cause.

Nowadays fires have become the most frequently occurred emergency situations
and, consequently, the most crucial issue that needs to be solved. One of the most
popular and efficient tactics how to deal with naturally and artificially caused fires is
aerial firefighting, characterized by using aircraft and other aerial resources to combat
wildfires. The types of aircraft used include fixed-wing aircraft and helicopters.
Smokejumpers and rappellers are also classified as aerial firefighters, delivered to the
fire by parachute from a variety of fixed-wing aircraft, or rappelling from helicopters.
Chemicals used to fight fires may include water, water enhancers such as foams and
gels, and specially formulated fire retardants. That is why it is so meaningful to

Firefighters save lives. But the firefighting industry is ever-evolving, and where
water was once the best tool to extinguish fires, a need has emerged for a more efficient
product to stop fires faster, saving property and lives. This need fueled the innovation of
Firelce, a product that will forever change the firefighting and fire prevention industry.

Firelce is a specially formulated fire retardant, which changes the way firefighters
contain and extinguish fires without harming the environment. Whereas most fire
retardant sprays use surfactants, wetting agents and stabilizers that harm the
environment and firefighters’ equipment, Firelce’s nontoxic formula makes it effective
and environmentally friendly suppressant.

When Fierce is added to water it produces a fire fighting water enhancing gel.
Firelce breaks the fire triangle by suffocating the oxygen from the fuel by cooling the
heat source, thus breaking the thermal barriers of fire. This prevents rekindles, which
reduces property damage and increases firefighter safety.

Firelce coats the fire. It binds water molecules together making them less resistant to
the effects of fire, thus creating a fire barrier and extinguishing the fire faster and better
than any other fire gel or retardant spray. In fact, the United States Forest Service has
approved Firelce for wild land firefighting by both aircraft and ground apparatus.

It can be concluded that firefighting is of vital importance, as about 132 cases of fire
occur daily in Ukraine. In order to minimize the number of fires in our country it is
necessary to improve firefighting by applying similar fire retardants.

Supervisor — O. Matiychyk, assistant lecturer
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SOURCES OF COSTS SAVINGS DUE TOE-FREIGHT APPLICATION
IN AIR CARGO TRANSPORTATION

Simplifying the business (PtB) program, carried out by IATA, proposes the aviation
enterprises to implement the E-freight standard, which makes it possible to reduce the
costs of air cargo transportation, by replacement of almost the whole paper
documentation with electronic one and its further electronic exchange among
participants of air cargo transportation.

As of August, 2013 the IATA e-freight program successfully works in 47 countries.
Also 453 airports 118 of which are the major international hubs, 39 airlines and 2477
freight forwarders have already joined IATA E-freight initiative. According to the data
provided by IATA the quantity of trade lanes on which at least one shipment
accompanied by the electronic document has been performed, accounts about 3701
lanes. 4454570 consignments were handled electronically. 100% e-freight network
coverage is planned by 2015.

The main advantages which are provided by e-freight: costs reduction by
eliminating the paper volume; reduction of the number of employees; better service
because of faster supply chain transit times and greater accuracy; reduced customs
penalties connected with an improper data entry; preliminary informing on arrival of
goods on the customs territory; transparency of processes; minimization of the risk of
aircraft delay in the airport; increased market.

According to IATA, e-freight has the potential to generate billions in savings every
year, if it is fully implemented. The annual savings account about 6 billion USD due to:
paper documents processing costs reduction — 1,7 billion USD per year in savings;
reduction of cargo transportation time — 0,8 billion USD per year in savings; inventory
savings — 1,7 billion USD per year; increased market share — 1,8 billion USD per year.
In case of 80 % e-freight use, 3.1 billion USD in savings every year can be possible.

The costs savings in 1.73 billion USD across the supply chain is reached due to the
reduction in the cost of document processing from 40 USD per house shipment to 25
USD per shipment. An airline saves 9 USD per consignment, a freight saves 14 USD per
consignment, and a shipper - 7 USD per consignment.

According to the data presented by Civil aviation authority of Singapore the greatest
benefit because of e-freight introduction is received by the shipper, who saves 13 488
thousand USD per year. The logistic operator and carrier save 4 452 thousand USD per
year and 396 thousand USD per year respectively.

For Ukraine, the implementation of e-freight technology may become a key to
integration into the global transportation industry. E-freight will help Ukraine to
enhance the competitiveness and attractiveness of the national airports and airlines.

Supervisor — T. Gabrielova, Ph.D., associate professor
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OPIAHI3ALIITHO-IIPABOBI ®OPMM ABIAIIAINIPUEMCTB B YKPAIHI

LuBineHa aBiamis YKpaiHu € OJHI€I0 3 HAWBAXKIIMBILNINX CKIIAIOBHUX SK €KOHOMIKH,
TaK 1 HOJITHYHOTO 30BHINIHBOTO IMiJUKy Hamroi nepxasu. He nmBisauck Ha i Maiy
qacTKy (1-5% B cepenHboMy) B 3arajibHiil KUIBKOCTI IepeBe3eHb MACaXUPIB 1 BAHTAXIB
TPAaHCIIOPTHUMH HiJIPHEMCTBAMU YKpaiHW, 3HA4YeHHs 1 poib I € HaaA3BHUYAiHO
BHCOKOIO.

Bumor 1mono oprasizamiiHo-mpaBoBoi ¢popMu Ta GOpMH BIACHOCTI Cy0’€KTIB, sKi
HamalTh NOCHYrH y cdepi aBiamepeBe3eHb Ta iX 00ciyroByBaHHs, [loBiTpsHHM
KojekcoM VYkpaiHum He BcraHoBieHo. Kopekc, 30kpema cr. 38 «Kmacubikaris
MOBITPSIHUX CYIEH», MICTUTh PO3MOLI MOBITPSHHUX CYIeH Ha Jep>KaBHI Ta IMBIJBHI.
[NoBiTpsiHE CymHO € AEpKABHHUM, SKIIO BOHO BUKOPHCTOBYETHCS Y BIMCHKOBIH, MHUTHIN
Ta IPUKOPAOHHIN ciry>k0ax, Cilyk01 IMBUIBHOTO 3aXHUCTy, B OpraHax BHYTPIIIHIX CIIpaB
[1]. LluBinpHe MOBITPsIHE CYAHO - MOBITPSHE CyIHO, IO HE HAICKHUTH JO JEpKaBHUX
HOBITPSIHUX CyJeH [2].

Buxozasuu 3 nmonoxenp po3ainy IX IloBiTpsHoro komekcy YkpaiHu «AepoapomH i
AepoIoOpTH», MOXKHA AINTH BUCHOBKY, LIO BOHH PO3IJISIJAIOTHCS SIK LINICHUI MalHOBHUI
KOMIIIEKC 9H 00’ €KT a0 SIK OKpeMUii BUA Cy0’ €KTIB rocrogaproBanHs [1].

Ha manmit wac B YkpaiHi AifOTh aBiamiifHi MiIOpueMCTBa pi3HUX (HOPM BIIACHOCTI,
mo mnepexbadeHi cr. 63 ['ocromapchkoro komekcy YkpaiHu, a caMe: NpHBaTHI Ta
Iy OIIiYHOTO aKIiOHepHI TOBapHUCTBa (aBiaKOMITaHii Ta IHIII MiAIPUEMCTBA), JeprkKaBHI Ta
KOMYHaJIbHI IiJNPUEMCTBAa (B OCHOBHOMY aepoNoOpTH) Ta ITPHBATHI MiANPUEMCTBA
(areHTCTBA 3 IPOJAXKY aBiallifHUX MEPEBE3CHB).

CyyacHi ~ yMOBM  TOCHOAApIOBaHHS  MiANPHEMCTB  LUBUIBHOI  aBiamii
XapakTepU3ylOThcs, 3 OHHOro OOKy, CTPIMKMM JAMHaMi3MOM KOHKYPEHTHOTO
CepeoBHIIa, a 3 HIIOrO0, 3pOCTAaHHAM I[iH Ha MAJUBO, MOJITHYHOI HECTAOLIBHICTIO B
KpaiHi Ta perioHax CBiTy, mocIabIeHHsIM Aep>KaBHOI MiATPHUMKH i IIPHEMCTB Tally3i, 10
TOTO X CYTITEBO 3MIHIOETBCS 1 IEHTP Bard PUHKY MOCIYT, IO HAaJaloThCs
TAPUEMCTBAMH JJOCIIIDKYBaHOI rajys3i.

CHuCcOK BUKOPHCTAHUX JIAKepest
1. IMoiTpsiamii koxekc Ykpainu Bix 19.05.2011 p. // Binomocti Bepxosnoi Pagu Ykpaiuu. —
2011.— Ne 48-49. — Cr. 536
2. Hsauenko O.0. BripoBa/pkeHHs OpraHi3allifHAX 3MiH — 3aOpyka e(eKTHBHOTO PO3BUTKY

agiamignpuemcta / O.0. [Isuenko // IIpobnemu minBuiieHHs eQeKTUBHOCTI iHYPACTPYKTypH. —
2010. — Ne 27. - C. 106-110

Hayxosuii kepisnux — H.M. Kopuax, kano. 1opud. nayx, ooyenm
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PO3BUTOK ABIAIIIMHOI TPOMHUCJIOBOCTTI:
CYYACHMI CTAH TA MTEPCIIEKTUBH

ITin BriMBOM 3MiHHUX (AaKTOPIB, PO3BUTOK CBITOBOTO aBiaTPaHCIIOPTHOTO PHUHKY
BimOyBaeThCs IyXe AMHAMiYHO. Ha ChOTOAHI aKTyalbHHM 3ajHINA€ThCS MUTAHHSI
MOB’SA3aHMM 13 PO3BUTKOM BITYM3HSIHOI aBiallifHOT MPOMHCIOBOCTI, TJI00aNi3aLiero
MDKHapOJHHMX IIEPeBE3¢Hb B MeKax INIOOANbHUX Ta CTPATEriYHUX —aJbsHCIB
aBlalepeBI3HUKIB, JKOPCTKOIO KOHKYPCHIEIO, IIOCTIHHUM 30UIBIIEHHS IPSIMHX
omnepaniifHUX BUTPAT, OCOONMBO 3a PaxyHOK IOCTIHHOTO POCTY ILiH Ha CBITOBOMY
NaJMBHO-MaCTHJIBHOMY PUHKY Ta iHIIIE.

B Vkpaini € Bci ymoBH Ui po30yJOBH KOHKYPEHTOCIPOMOXKHOI aBialiifHOi
npomucioBocTi. OCHOBHUMH BHPOOHHKaMH aBiaTeXHIKM € B TAKUX HIYCTPialbHHUX Ta
HAYKOBHUX IIEHTpax KpaiHu, sk Kuis, XapkiB, 3amopixks, Ie iCHye DOCHTH IIOTYKHA
MIPOMHUCIIOBA Ta HAyKoBa 0a3a.

CyvacHuil aBialiiiHMH TOTeHIian YKpaiHu BH3Ha4YaooTh 4 aBiazaBoam, 15
aBIapEMOHTHUX MiIIPUEMCTB, 2 aBiallifHUX IHCTUTYTH, 3 BUIII BIfCHKOBI aBiamiiHi
yumunia, 6au3bko 1500 MOBITpSHUX CyaeH HUBUIBHOI aBiarii, Oiuneinr 6000 miTakiB
BIIC. Tomy y mnitepaTypi He BHIIQJKOBO MiJKPECIIOETHCS MOJMIIUBICTh BIIACHUMHU
CHJIaMH pO3po0IIsATH, BUIPOOOBYBAaTH i BUITyCKAaTH JITaKW, aBialliiHi JBUTYHH, CIIeI]
obnagHaHHA, O0pTOBY amaparypy [2, c.242].

Ha BimomuoMy piBHI 3BEpTa€ThCS yBara Ha aKTyalbHICTh PO3BHUTKY BITUH3HSIHOI
aBiaiifHOi MMPOMHUCIOBOCTI € MpoOiieMa HEeHalIe)KHOTO (DiHAaHCYBaHHS Ta MaTepialbHO-
TEXHIYHOTO 1 KaIpoBOTo 3a0e3NedeHHs, Nep)KaBHI YCTAHOBH B Taly3i HE BCTUTAIOTh
BIPOBAKYBATH MOJITHKY aJanTallii BITYU3HIHUX HOPM 1 CTaHJapTiB 10 3aKOHOJaBCTBA
€C: BUMOTH 0 TEXHIYHOTO DETYJIOBAaHHS Ta JOCTYIy IO PHHKY IOCIYT HAa3eMHHX
ciyx0 B aepormoprax Ta OKPEMHX TEXHOJOTIYHUX KOMIUIEKCIB (30KpemMa IOocCiIyr 3
00CITyroByBaHHs y TepMiHasax) Ta iHmi [1].

Hacamkinenp, BapTo 3a3Ha4YMTH, IO U PO3BUTKY aBialiifHOi ramy3i YkpaiHu
HEOOXiJJHO BXXHMTH TEBHUX 3aXOMiB IIOJO OHOBJICHHS YCTaTKyBaHHs, (GiHaHCYBaHHS
HAYKOBHUX JOCIiKEHb, CHiBpOOITHAIITBA 3 3aKOpIOHHUMH MmapTHEpPaMH,
CTUMYJTIOBAaHHS iHBECTHIIIH.

Cnmcox BHKOPHCTAHUX JZKepeI

1. IIpo 3arBepmkenHs [lomoxeHHs Ipo MepeBe3eHHs AePKaBHOIO aBiamiero Ykpainn: Haka3
Big 25.06.2013 Ne 425//MinicrepctBo 060oponu Ykpainu.- 2013.- Ne z1195-13.- Cr.3

2. Apeh’ecéa  O.B., [lImanzpem A.M.  PO3BUTOK  HiANPUEMCTB  aBiamiffiHoi  ramysi
B KOHTEKTI eKOHOMIKM  3HaHb: Mororpadis/  O.B.  Aped’ea, AM. Ilrtanrper. —
JIbBiB: YKp.akan.apykapctsa, 2011.-242 c.

Hayxosuii kepisnux — H.M. Kopuaxk, kaHO. 10puo. Hayk, O0yeHm
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I[0/J0 BE3NEKH MOJIbOTIB HA ABIALIIMTHOMY TPAHCIIOPTI

IIpobnema Oe3neku TMONBOTIB, HE3BAKAIOYH HA CTPIMKUH HAYKOBO-TEXHIYHHHN
Iporpec y ranmysi aBialiifHOl TeXHiKd, Ha0yJa B HAIll 4ac 3HAYHOI rocTpoTH. CHUTYyAIlisl B
aBlamiiiHil TpaHCHOpTHIH cdepi NPOXOBXKYe 3aNUmIATHCSA CKIagHO0. [luTaHHs
3a0e3neyeHHs Oe3MeKH IMOJIbOTIB 3aNUIIINCS 1 3aJHIIATUMYThCS aKTyaJlbHUMH, [TOKH
EKCITyaTyIOThCsl JIITANBHI anapaTH Oyb-SKOTO MPU3HAYEHHs, 30KpeMa, 1e CTOCYEThCS
MOBITPSIHUX CyJIeH LMBLIBHOI aBiaril.

besnexy moaboTIiB Clifi pO3MIANATH SK OJHY 3 HAHBAXKJIMBILINX XapaKTEPUCTHK, IO
MOKa3ye€ CTYIiHb CTIMKOCTI COIIaTbHUX B3a€MO3B’S3KiB, 110 BU3HAYAE 3aTaJIbHOIIOACHKY
LiHHICTH 1 3HAYMMICTh CYCHUIBHUX BigHOCHH. [loHATTS “Oe3meka”, B OyKBaJbHOMY
PO3yMiHHI, 03HaYa€ “BiJICyTHICTh HeOe3meKn .

Y TloBiTpsHOMY KOjAeKci YKpaiHM 4YITKO BH3HA4€HO, OO0 Oe3meka asiarii
CKJIQIA€ThCs 3 OE3MEKH IMOJILOTIB, aBialliifHOl Oe3MeKH, eKOJIOriYHOl, €KOHOMIuHOI Ta
indopmariiiHoi Oe3nekn. UnHHE 3aKOHOJABCTBO TaKOXK MICTHUTh BU3HAYEHHs ‘‘Oe3reka
MONBOTIB” SIK CTaH, 3a SKOTO PHU3UK I[IKOAW YH YIIKODKCHHS OOMEKCHHH 0
npuitasaToro pisus [1], a y ITonoxeHHi npo cucTeMy yHpaBiiHHs 6€3MeK0I0 MOJIbOTIB Ha
aBiamifHOMY TpaHCHOPTI “‘Oe3meKa MOJBOTIB” BU3HAYAETBCS K KOMIUIEKCHA
XapaKTEePHCTHKA TOBITPSHOTO TPAHCHOPTY Ta aBialliiHOi MiSUIEHOCTI, SKa BH3HAYAE
3/IaTHICTh BUKOHYBATH IOJILOTU O€3 3arpo3u LIS )KUTTS 1 3710poB’s mrojei [2].

OO6uBa HaBeCHI BU3HAUCHHS € BIPHUMU 1 TIO-Pi3HOMY BiOOpakaroTh CyThb OJHOTO
i Toro sk sBuma. ['oyoBHe, MmO iX 00’€qHYyE — MIATPUMKA CTaOUIBHOTO CTaHy
(GyHKIIOHYBaHHS aBialliiHOT raiay3i, TOOTO JIKBiaIil MOTEHIIMHUX 1 PeabHUX 3arpo3
3aMOMiSHHS [IKOAM eJieMEHTaM aBiallilHO-TPAHCHOPTHOI CHUCTEMH, MIiIOYHX UL
3a7I0BOJICHHSI MOTPeO CyCIHiIbCTBA B aBiallilHUX POOOTAX i MepeBe3CHHSX.

Otxe, JOTiYHO, OO I Ta iHIN MUTaHHA OyJIM KOHKPETHU30BaHI y CHELiaJbHOMY
3aKOHOJaBYOMYy akTi — 3akoHi Ykpainu “IIpo Gesmeky moiboTiB Ha aBialiiHOMY
TpaHcropTi”.

CnucoK BHKOPHCTAHHX JIKepel
1. ToBiTpsuuit koxekc Yxpainu Bix 19.05.2011 p. // Binomocti Bepxosroi Pagu Vkpainu. —
2011. — Ne 48-49. — Cr. 536.

2. Ilpo 3arBepmkeHHs [loNOXKEHHS NpPO CHCTEMY YIpaBIiHHS OE3MEKOK IMOJbOTIB Ha

aBiariiHoMy TpaHcmopti. // Haka3 [lepxaBHoi cimy:xOu YkpaiHu 3 Harmsany 3a 3a0e3NedeHHSIM

Oesmexu apiamii Bim 25.11.2005 p., Ne 895. / [Enextponnuii pecypc]. — Pexum moctymy:
http://zakon2.rada.gov.ua/laws/show/803/2004.

Hayxosuii kepisnux — H.M. Kopuaxk, kaHo. 10opuo. Hayk, OoyeHm
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CAHAIIAHI 3AX0/IA TP BAHKPYTCTBI
ABIAIIAHOI'O MIAIMPUEMCTBA

OnmHuM 13 eeKTHBHUX 3axO/iB MIOAO 3amo0iraHHI0 OAHKPYTCTBY aBialiHOTO
mianpueMcTBa (OOpKHHKA) € HOTO caHallisl y crpaBi Ipo OaHKPYTCTBO.

3a pe3ynapTaTaMd MAapKETHHTOBOTO 1 (piHAHCOBOTO aHami3y, HEOOXiTHOIO YMOBOIO
JUIL BHUpINIEHHS IpoOJIeMH BiXHOBIEHHS 1 MOJAnbIIOro 3a0e3ledeHHs CTabiIbHOI
IUIATOCIIPOMOXKHOCTI aBiallifHOTO MiANPUEMCTBA € IIPOBEACHHS TEXHIYHOI MoaepHi3amii
i po3umMpeHHs #oro MarepiajJbHO-TeXHIUYHOT 0a3M, a TaKoX peaji3alisi HU3KH
OpraHi3aIliifHuX 3aXO/iB M0 HAOJMKEHHIO TEXHOJIOTIYHUX MPOIECIB MiIIMPUEMCTBA 10
PIBHS CBITOBHX CTaHAAPTIB.

Tomy B mutani caHauii MOBHHHI OyTH 3alpONOHOBaHI 3aXOAW LIOAO BiJHOBJICHHS
IUTATOCIIPOMO>KHOCTI aBiaIlifHOTO MiANIPUEMCTBA, SIKi 32 3MICTOM MOKHA PO3IUINTH Ha
OBl KaTeropii: 3axogW oOmepamiiHOi pecTpykTypu3amii 1 3axomu (¢iHaHCOBOI
pecTpyKTypu3aii.

3axoq OHeparifHOi pecTpyKTypHu3amii IOB'S3aHI 3 PEMOHTOM 1 OHOBJIECHHSM
OCHOBHHUX BHPOOHHMYMX aKTHBIB IiJNPHEMCTBA i MalOTh Ha METi CTBOPEHHS TaKOIrO
BUPOOHMYOTO KOMIUIEKCY, SKMH BiAMOBiaB OM CBITOBHM CTaHIapTaM HaIiHHOCTI,
SKOCTI 1 KOM(OPTY OOCITyroByBaHHS MACAKUPCHKUX 1 BaHTAKHHUX aBiallepeBE3CHb 1
JI03BOJIMB OM MiANPHEMCTBY BUITH Ha MPUOYTKOBUIA piBEHb TOCIIOAAPCHKOT AiSIIBHOCTI.

3axomamu (DIHAHCOBOI PECTPYKTypH3allil mHepeadadvaeTbesi 3alyduTH ITO3MKOBI
okeperna g (GiHAHCYBaHHA TIpOTpaMH  TEXHIYHOI MoJepHi3amii —aBiamiifHOTO
MANPHEMCTBA, a TaKOX YKJIACTH MHPOBY YIrOAy, 3TiTHO 3 SKOIO TepeadadnTH
BIZICTPOYKY CIUIaTH OOpTiB 3 IOJAJBIIOI PO3CTPOUKOIO ix crutath. Lle mae matm gac
MANPUEMCTBY JUIS pealtizamii 3axoJiB omepamniifHOi pecTpykTypm3amii, MOBEpHEHHS
MO3MKOBUX KOWITIB, 3aTy4eHUX M1 (DiHAHCYBAaHHS LUX 3aXOJiB, | HAKOMMYHUTH KOIITH B
JNOCTaTHIX o0csrax, IO TOYaTH pO3paxOBYBaTUCh 3 Oopramu, ski OyayTs
PECTPYKTYpPH30BaHi 3TiHO 3 MUPOBOIO YTOJIOI0.

[TporHo3 AisNIbHOCTI aBiallifHOTO MiAMPUEMCTBA BPAaXxOBYe HACTyMHi (hiHaHCOBO-
TOCTIOAAPCHKI MPOLIECH:

- MOroToBKa 10 peaiizamii i Oe3mocepedHs peatizaiis 3aXOiB OpraHi3amiiHO-
TexHiyHOi MopepHizamii IlinqnpumemcTBa, ska TpuBaTMMe Hampukiax, mo 2014 pik
BKJIIOYHO;

- BUBEJICHHSI I INPUEMCTBA Ha NPUOYTKOBHUI PiBEHb JiSUIBHOCTI;

- crabimizamis AiSUIBHOCTI MiANpHEMCTBA Ha NMPUOYTKOBOMY DIiBHI i NMOBEpHEHHS
KpEIOUTy, 3alydeHoro s (iHaHCYBaHHS 3aXOiB ONepauiiHol pecTpyKTypu3sauii, Ta
HAKOITMYEHHS KOIUTIB JUISl NMOYaTKy PO3PAaXyHKIB 3 KPEAUTOPAaMHU, OOPTH Mepesn SKUMH
OyIyTh pecTpyKTypHU30BaHi 32 MUPOBOIO YTOAOIO 3 BiICTPOYKOIO TIOYATKy cIutaTe Ha 10
poxkiB (To6To 1m0 2024p., AK1I0 MEPOBY yroay Oyne 3atBepmkeHo y 2013 pomi).
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OCOBJIMBOCTI IIPABOBOI'O PEI'YIFOBAHHSI 3JIMTTSI
TA TOTJIMHAHHS MIAMPUEMCTB ABIAIIIMHOL TAJTY3I

Cy0’eKTHBHHUI CKIaJ YYacHHKIB, a TaKOX CTpaTeridHe 3HAYCHHS pe3yJbTaTiB
TUSUTBHOCTI Cy0’€KTiB TOCIIOApIOBAHHS aBialiiHOI MPOMHUCIOBOCTI Al €KOHOMIUHOI i
MOJNITHYHOT CTaOIIBHOCTI Jiep)KaBU BH3HA4ae INEBHI OCOOJIMBOCTI peanizalii mporeciB
3JMTTS Ta MOTJIMHAHHA Yy 1iH ramysi.

Tak, peopranizamis y ¢opmi 3mutTsi a0 NpHEAHAHHS aBialliftHUX MiAMPUEMCTB
BiOyBa€ThCS «Ha BUKOHAHHS» HAKa3y BiAMOBITHOTO OpraHy IEHTPAIbHOI BUKOHABYOI
pnamu: y 2009 p. Oymo NMpUNHHEHO NUIAXOM TpHEAHAHHA (a (GAKTHYHO - TOTIHHYTO
Jep>KaBHUM IIJIIIPHEMCTBOM «ABianiiiHuii HaykoBoO-TexHIUHHMH kommurekc iM. O. K.
AnrtoHoBa») «KuiBcbkuii aBiariifHuii 3aBox « ABianT» [1].

Crpareri€io po3BUTKY BITUM3HSHOI aBialiifHOi mpoMucioBocTi Ha mepiox no 2020
POKy mependaueHo, M0 CTPYKTYPHI NMEpeTBOPEHHs MOBUHHI 3AiHCHIOBATUCS MUIIXOM
MpUBaTH3aLil MiAMPUEMCTB aBialiifHOI MPOMHCIIOBOCTI 3 ypaxyBaHHSM OCOOIMBOCTEH
rajgy3i Ta 30epeKeHHsIM AEPXKABHOTO BIUIUBY Ha MPHHAHATTS CTPATEriyHUX pilieHb [2].
Takum YMHOM, MKOPHTAPHUM aKIiOHEPOM IMIATPHEMCTB 3a3HAUEHOI Tajy3i € IepKaBa,
10 T03BOJISIE 1if OyTH iHIIATOPOM 3IUTTS a00 TOTTIMHAHHS.

AIIbTEpHATUBOI 3JUTTIO 1 MpPUEAHAHHIO CY0’€KTIB TOCIOJAPIOBAHHS [EPIKABHOL
(bopMH BIIACHOCTI YAaCTO CTAa€ CTBOPEHHS JEPKaBHHMX XOJIMHTOBHX KOMIaHii abo
KOHIICPHIB, II0 € HACHigKOM MoriuHaHHs. Ile no3Bonsie 30epertu 3a JepKaBoro
MDKHapoOJHHH IMIDK TOcTayajbHMKA MEBHOI HPOAYKIIi Ta 3alUIIUTH CTpaTerivHi
MiANpUEMCTBA y Jep)KaBHI BiacHOCTi. [IpHKIagoM Takoro MiAXOLy € CTBOPEHHS
JIepKaBHOTO aBiabyaiBHOTO KOHIEPHY «AHTOHOBY [3].

CHuCcOK BUKOPHCTAHUX JIAKepest

1. Ipo npunuHenHs uwisxoMm peopranizanii AI1 "KuiBcbkuil aBianiitnuit 3aBoj «ABiaHT»:
Haxaz MinictepcTBa npomuciaoBoi momituku Yxpainu Big 10 mumas 2009 p. Ne 476 //
http://zakon.nau.ua/doc/?code=v0476581-09

2. Ilpo cxBanenns Ctpaterii po3BUTKY BITUM3HSHOI aBialiifHOT IPOMHCIIOBOCTI Ha Iepiof 10
2020 poky : Posnopsumkenus Kabinery MinictpiB Yxpainu Bix 27 rpyaas 2008 p. Ne 1656-p //
Odoiuiiiauii BicHuK Ykpainu. - Nel. —2009. — C.77.

3. IluraHHS fep>kaBHOTO aBiaOyIiBHOTO KOHILEPHY «ABianist Ykpainm»: IToctanoBa Kabinery
MinictpiB Ykpainu Bix 30 xostast 2008 p. Ne1014 // Ociuiitauii BicHuk Ykpainn. — 2008. — Ne§9.
—Cr. 44.
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MPABOBI OCHOBH BIJIIKOAYBAHHA 3BUTKIB
B ABIALIMHIN COEPI

ITin 30uTKaMu PO3yMiIOThCSI BUTPATH, 3pO0JICHI yIIpaBHEHOIO CTOPOHOIO, BTpaTa abo
MIOIIKO/KEHHA 11 MaifHa, a TaKoX HE OAep’KaHi HEI JOXOMH, SIKi ympaBHEHa CTOPOHA
ozmepxana 0 y pasi HaJe)KHOTO BHKOHAHHS 3000B'S3aHHS a00 JOAEpKaHHS TPaBHI
3[[IICHEHHS TOCHOAAPCHKOT MIsIIBHOCTI APYTOI0 CTOPOHOIO.

30UTKH 3amojisHi MaifHy O0coOH, sKa € BIIACHHKOM IIbOTO MaifHa, BHACIIIOK
OyMIBHHUIITBA, PEKOHCTPYKI[I acpojpoOMy YH aepoIopTy, OE3MOCepesHhO OB’ SI3aHi 3
(axToM OyMiBHMITBA YW PEKOHCTPYKIIl, MiJISAraroTh BiJIIKOAYBAHHIO BIACHUKY Yy
rpoIIoBiii abo MaitHOBI#t (opMi BiAMOBIJHO 10 3aKOHOIAaBCTBA [2].

ByniBHMITBO Ha mNpUaepoApOMHii TepuTopil. (mpuieraa A0 aepoapoMy 30HA
KOHTPOJIO 1 00Ky 00’€KTiB Ta MEpenkoa) — OOMEeXeHa BCTaHOBICHHMH PO3MipaMu
MICIIEBICTh HaBKOJIO aepoJIpoMy, HaJ SKOIO 3IiIICHIOETBCS MaHEBPYBAaHHS ITOBITPSHUX
cyneH. Bimomocti mpo po3Mipm  TepuTOpil JOBOIATHCS BIIACHUKOM aepojpoOMy
(aepomopTy) UM YHOBHOBaXXEHOIO Ha T€ 0CO0OIO JI0 BIJIIOBIJHOTO OpraHy MiCIIEBOTO
CaMOBPSyBaHHs, SIKOMY HQJISKHTh 3€MJIs, [0 MOBHICTIO YM YacTKOBO MiANaiae IIij
JIaHy TEPUTOPIIO.

3aKkOHOM IIOJI0 OKPEeMHX BHJIB TOCIOJAPCHKUX 3000B'si3aHp MOXe OyTH
BCTAaHOBJICHO OOMEKEHY BiNOBIIANbHICTh 32 HEBUKOHAHHS a00 HEHANIE)KHE BUKOHAHHS
3000B's13aHb [1].

He nmomyckaeTbcs TOroKeHHS MiXXK CTOPOHaMH 3000B'I3aHHS MO0 OOMEKEHHS 1X
BIINOBIAATBHOCTI, AKIIO PO3MIp BiATOBINANBGHOCTI Ul TEBHOTO BHIY 3000B'sA3aHb
BH3HAYEHHUH 3aKOHOM.

OTxe, ckimaa 30UTKIB, IO MiUIATAlOTh BiJIIKOMYBaHHIO Yy BHYTPIIIHBO —
rOCIOJAPCHKUX BiTHOCHHAX, BU3HAYAETHCS BiAMOBITHUME Cy0'€KTaMH IOCIIOIAPIOBAHHS
- TOCHOAApCHKMMH OpraHi3alisiMH 3 YypaxyBaHHsAM crenu¢iku I1X JisTIBHOCTI B
aBianiiinii cdepi. YyacHHK TOCHOAAPCHKHX BIJHOCHH Y pa3i MOPYIICHHS HHUM
rpoIIOBOro 3000B'I3aHHS HE 3BIIBHAETHCS BiJl BIAMOBIJAIBHOCTI Yepe3 HEMOXKIHMBICTh
BUKOHAaHHSI 1 3000B'A3aHUII BIOIIKOAYBaTH 30MTKH, 3aBIaHI HEBHKOHAHHSIM
3000B's13aHHS, a TAKOX CIUIATHTH ITpadHi CAHKIIi BiAMOBITHO 10 BUMOT, SKIIO 1HIIEC HE
BCTAHOBJICHO 3aKOHOM.

Cnucok BHKOPHCTAHUX JZKepeJI
1. T'ocionapcekuit koneke Yxpainu: Ilpuiinaruii BepxosHoro Panoro Ykpainu 16 ciuns 2003
p. // Bimomocrti BepxoBHoi Pagu — 2003. — Ne 18, Ne 19-20, No21-22. - Cr. 144.
2. IositpsiHuit kogekc Yxkpainm: Ilpuitaaruii Bepxosnoio Pagoro Ykpainu 4.04.1993 p. /
Binomocti BepxoBHoi Pamu. — 1993. — Ne 25. — Cr. 275.
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PEI'YJIIOBAHHS MTPABOBIJJIHOCHH Y COEPI BUKOPUCTAHHSA
HOBITPSAHOI'O MIPOCTOPY

BukopucTaHHS NOBITPSIHOTO TIPOCTOPY YKpaiHU B paMKax IPaBOBOTO PETyIIIOBAHHS
nependadae TakWi BUJ MISUIBHOCTI, B Tpoleci skoi BiOyBaeThCs IHMEpEeMIIICHHS Y
MOBITPSIHOMY TIPOCTOPI ITOBITPSHHUX CYyJIeH, PakeT Ta IHIIMX MaTepialbHUX O00'€KTiB.
KopucryBauaMu MoBIiTPSHOTO MPOCTOPY BHU3HAIOTHCS T'POMAISHU Ta IOPUIWYHI 0COOH,
110 HAJUIEHI y BCTAHOBJICHOMY MOPSAKY MPaBOM Ha 3MAiMCHEHHs isJIBHOCTI IIOA0
BHKOPHCTaHHS MOBITPSIHOTO IIPOCTOPY.

i ToBiTpsiHOTO MpaBa YKpaiHW MOIIMPIOETHECS HA BCIX KOPUCTYBAUiB MOBITPSHOTO
mpocTopy YKpaiHH B YacTHHI, IO IX CTOCY€ThCS, SIK Ha TepuTopii Ykpainu, Tak i 3a ii
MeKaMU, SIKIO 3aKOHH KpaiHu repeOyBaHHS KOpHCTyBada He IependadaroTh iHIIoTo.

IIpaBoBimHOCHHE y cdepl MOBITPSHUX IepeBe3eHb B YKpaiHi, y TOMy 4HCII #
MDKHapOIHHUX, PEryJIOI0Th YMHHE 3aKOHOJABCTBO YKpaiHM Ta HHM3Ka MDKHAPOIHUX
JIOTOBOPIB.

Tak, BignosinHo 10 ct. 100 4. 18 [oBiTpsiHOrO KOJCKCY YKpaiHU «I0 JOrOBOPIiB Ha
MOBITPSIHE MEPEBE3EHHS, B TOMY YHCII O YapTePHHUX NEPEeBE3eHb Ta iHIIMX LUBUIBHO-
MPaBOBHX BiIHOCHH, MOB'SI3aHMX 3 TOBITPSHUMH TIEPEBE3CHHAMH, IKi HE BpPETYJIHOBaHI
monoxeHHsiMH  1poro  Komekcy a00 MDKHApOAHUMH JOTOBOpPaMH Y KpaiHH,
3aCTOCOBYIOThCS TTOJIOXKEHHs [{MBiTbHOTO KOmekcy Ykpainm» [1].

VY nuTaHHI peTYIIOBAaHHS YMOB eKCINTyaTamnii MDKHAPOJHHX MOBITPSHAX JIHIN TOKH
10 HEMAa€e JJOKYMEHTa YHIBEpPCaJIbHOI'O XapakTepy. 3BUYalHO 1€ HTaHHS BHPILIYEThCS
y JBOCTOPOHHIX 1 perioHabHUX YroJax.

Crij HaroJoCUTH, L0 BIOCKOHAJCHHS MPABOBOTO PEryJIOBAaHHS BiAHOCHH IIiJ 4Yac
BUKOPHCTaHHs IIOBITPSIHOTO CIIOJNYYEHHS B MDKHAPOJHOMY 3HA4YeHHI B3araji Ta Ha
Ziep>kKaBHOMY piBHI 30KpeMa, HiIBUIIEHHS e()eKTHBHOCTI MPABOBUX HOPM € HEOOXiTHOIO
YMOBOIO 3JIiHCHEHHS LEHTPaJi30BaHOTO JEP)KAaBHOTO YIPaBIiHHA y cdepi OXOpOoHH i
BHUKOPHCTAHHS ITOBITPSHOTO IIPOCTOPY, (QYHKIIOHYBAaHHS IUBUIBHOI aBiarfii.

Cnmcox BHKOPHCTAHUX JZKepeI

1. Tlositpsuuii koxekc Ykpainu // Bizomocti BepxoHoi Pagu Vkpairu. — 2011. - Ne 48 / Ne
48-49/

2. VYroma mpo KOMepIiliHi mMpaBa MPH HEPETryJSPHHUX TMOBITPSHHUX CIOJyYeHHsAX B €Bpori
1956 p.

3. IusineHuii kogekc Ykpainu / Bigomocti BepxoBHoi Pagu Ykpainu. — 2003. - Ne 40.
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CTAH ABIAIIAHUX NEPEBE3EHD B YKPATHI

TpaHcoOpT BUCTYNA€e OAHIEIO 3 HAWBAXIMBIIINX CKIAJOBUX CKOHOMIYHOI CHCTEMHU
Oynp-siko0i KpaiHu, 6e3mepebiiiHa poboTa SKOro CTAaHOBUTH MEPEAyMOBH CTAHOBJICHHS 1
PO3BHUTKY PUHKOBHUX BiJIHOCHH.

Ile 3ymMOBIIE€HO MiABHIICHHSM MOOUIBHOCTI HACEJICHHS, PO3BUTKOM HAIliOHAIBEHOTO
Ta MDKHApPOIHOTO TYPU3MY, 3pOCTaHHSIM JIUIOBOT aKTUBHOCTI MiAIPHEMCTB.

AXTyasbHOIO TTpoOJIeMOI0, IO MOCTaE Iepes aBialiifHUM KOMIUIEKCOM YKpaiHu €
oOIpyHTyBaHHS  LULIXIB ~ BUXOAYy 3  KPM3M Ta  3aBOIOBAaHHA  MIIHUX
KOHKYPEHTOCIIPOMOXKHUX TMO3MLIH Ha MiXHapoaHoMy puHKy. [loTpeOye BupilIeHHs
3aBIaHHs 330BOJICHHS TOTPed cy0’€KTiB rOCIOJAPIOBAaHHS Ta HACEJICHHS B aBialliitHUX
MepeBe3eHHSX SIK Ha TePUTOPIi YKpaiHu, Tak i mo3a ii Mexxamu.

OCHOBHMMH 3aBJaHHSAMH JIOCTI/DKEHHS € aHaji3 CTaHy aBiallifHUX IepeBe3eHb B
YkpaiHi, a TAKO>XK BU3HAYCHHS IIEPCIICKTHB PO3BUTKY aBiallifHUX MEpeBE3CHb B YKpaiHi.

IIpoGnemam MiXHAapOIHHUX MepeBe3eHb B Cy4YacHIH eKOHOMIi4HIH  Teopii
MIPUALIETECS HOCHTH OaraTo yBarw, B TOMY YHCII NUTAHHIO PO3BUTKY aBiamiifHUX
nepeBe3eHb B YKpaiHi.

ABiaIliifHUil TPaHCIIOPT € OJHUM i3 HANMOJOMIINX BHIIB CIIOJYUYCHHS. Horo
nepeBaraMu € IIBUJKICTb JIOCTaBKH, BHCOKAa HaJilHICTh, HaiKpamie 30epexeHHs
BaHTAXY, MOXJIMBICTh [JOCTaBKM BaHTaXIB y Ba)XKOJOCTYNHI pailoHH, HaOimbII
KOPOTKi MapIIpyTH NepeBe3eHsb [1].

ABiaTpaHCIIOPTOM 3IIMCHIOIOTH TEPEeBaXHY OLIBMIICTE TPaHCKOHTHHEHTAIBHUX
MacaKMPOIIEPEBE3eHb Ta IMEPEBE3CHb TOBAPIB i3 HEBEIMKUM CTPOKOM 30epiraHHs Ha
3HauHi BifictaHi. Hemonikamu aBianepeBe3eHb €: BUCOKa co0iBapTiCTh, HAWBUIII Tapudn
cepell IHINX BUAIB TPAHCIIOPTY, BUCOKA KAIITAIOMICTKICTB Ta iH. [2].

OTxe, Ha CHOTOJHINIHINA JCHb aBialliifHUl KOMIUIEKC YKpaiHU TMOKa3ye MO3MTHUBHI
3pYILISHHS, a TAKOXK Mae 3HAYHHUH IOTEHILIaN MOJaIbLIOr0 PO3BUTKY, IPOTE HEOOXiTHO
BUPIIIUTH psif MpoOJieM 3a JOIOMOTrOI0 peaii3allii KOHKPETHUX 3aXOiB, CIPSIMOBAHHX
Ha 1X po3B’A3aHHS.

Cnucok BHUKOPHCTAHUX JZKepeJI

1. Buconpka I. I. CraH Ta nepcHeKTHBY PO3BUTKY IaCa)XUPCHKUX aBialliifHUX IepeBe3eHb HA
BHYTpiluHIX niHisx Ykpainu [Tekcr]/ 1. 1. Bucouska // ExoHomika: mpoGieMu Teopil Ta mpakTHKH:
30. Hayk.npanpb. Bum. 192, 1. II. — [ninponerposcbk: JJHY, 2004. — C. 569-575.

2. T'puropak M.IO. I'mo6anbHa JIOTiCTHKA i MEPCIIEKTHBU PO3BUTKY MOBITPSHOTO TPaHCIOPTY/
[O.M. TI'puropak, O.M. Kocapes — // IIpobnemu mifBuiieHHs eheKTHBHOCTI iH(PACTPYKTYpH:
30.1ayk.npanb . — Bumn.10. —2008. — C. 51-55.
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OCOBJIMBOCTI IEPEBE3EHHSI BAHTAKIB
ABIAIIIMHUM TPAHCIIOPTOM

Bigmosinno mo [ocmomapcekoro kojekcy YKpaiHH TepeBe3eHHSM BaHTAXKIB
BHU3HAETHCS TOCHOAAPChKA MiSUIGHICTH, TIOB'A3aHa 3 IEPEMIIEHHSAM IPOMyKIii
BUPOOHMYO-TEXHIYHOTO  TNpU3HAYEHHS Ta  BUPOOIB  HApOJHOTO  CIIOXKHWBAHHS
3aTI3HULSAMH, ABTOMOOITBHUMH JOPOTaMH, BOJAHHUMH Ta TOBITPSHHUMH HUITXaMH, a
TaKOK TPAHCTIOPTYBAHHS MPOAYKIii TpybonpoBogamu[l, c. 532].

[lepeBe3eHHss BaHTaXiB 3AIHCHIOIOTh BAaHTAKHUN 3aTi3HUYHUN  TPAHCIOPT,
ABTOMOOUTBHUI ~ BAaHTAXXHHMH TPAHCHOPT, MOPCHKUH BAaHTAXHHUH TPAHCIOPT Ta
BaHTAXXHUN BHYTPIIIHIN (10T, aBialiifHW{ BaHTaKHUK TPAaHCIOPT, TPYOONPOBIAHUI
TPaHCIIOPT, KOCMIYHUI TPAHCIIOPT, iHII BUAU TpaHCOpTy [1, ¢. 532].

Oco0nmBOCTI TIEpPEeBE3eHHs BAHTAXIB IOBITPSHUM TPAaHCHOPTOM. ABiariHuit
NEPEeBi3HUK, KU BUKOHYE NEPEeBE3EHHS MMacakupiB Ta/abo BaHTaXy 3a Iaty Ta/abo 3a
HallMOM, NOBHHEH MaTH JIIEH3il0 Ha NPOBA/UKEHHS JIiSUTBHOCTI 3 IEepeBE3eHHS
nacaXxMpiB ~ Ta/ab0 BaHTaXy  MOBITPSHUM TPAHCIIOPTOM,  SIKA&  BHJAETHCA
YIOBHOBR)XEHUM OPraHOM 3 IUTaHb LMBUIBHOI aBiamii 3riJHO i3 3aKOHOJAaBCTBOM
VYxpainu[2].

ToBiTpsiHi  cyxHa, OI0  HaleXaTh  YKpaiHCBKUM  aBiamepeBi3HUKaM
Ta BHKOPUCTOBYIOTBCS HHMH,  TIOBHHHI OyTH 3apeectpoBaHi B J[lepxaBHOMY
peecTpi IMBUIGHHMX TNOBITPSHUX  CyAeH  Ykpainm abo y  BiANOBiZHOMY
peecTpi iHIIOl Jep)kaBH, SKIIO MDK YKpailHOIO Ta I[€I0 JepiKaBolo yKIaJeHi
BIJIMOBITHI MI>KHAPO/IHI JOTOBOPH Y KpaiHu.

ABianepeBi3HuK, SKAfl ~ BUKOPHUCTOBY€E  MOBITPSHE  CYyIHO IHIIIOTO
aBiamepeBi3HMKa abo mepejac MOBITPSAHE CYAHO IHIIOMY  aBialmepeBi3HHKY
Ha yMOBax JI3WHIY, TIOBHUHEH OTpHUMaTH TOTIepe/THE TOTOKEHHSI

YIOBHOBa)XEHOTO OpTraHy 3 MUTaHb MUBLIBHOI aBiamii [2].

Otxe, NOBITPSHI BaHTaXXOIEPEBE3CHHs € HaWOIIBII JOPOTHM CIIOCOOOM JOCTaBKH
TOBapiB. AJle BOAHOYAC BOHHM MAalOTh CYTTEBI IEpeBarM HaJA IHIINMU BHJAMHU
nepeBe3eHHs ToBapiB. Taki, sIK: yacToTa peiiciB, MIBUAKICTh JOCTABKH, 1 HABITh OC3MEKY.
VYce 1ie poOUTh MepeBe3eHHs] BAHTAXKIB MOBITPSHUM TPAHCIIOPTOM Jy)Ke MPUBAOIMBUMU
BUIJISZIOM TPAHCIIOPTYBAHHS BAHTAXIB JUISl BEJIMKOI KUTBKOCTI KOMITaHiM.

CHnucok BUKOPHCTAHMX JisKepel

1. HaykoBo-npaktuunuii komeHTap ['ocrnogapcbkoro kojpekcy Ykpainu / 3a 3ar. pex. I.JL
3namencokoro, B.C. Llep6unu -K.: FOpinkom Intep, 2008.- 688 c.

2. IoiTpsuuit kogeke Ykpaiuu Big 19.05.2011 p. // Binomocti Bepxosnoi Pagu Ykpainu. —
2011. — Ne 48-49. — Ct.536.
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MPOBJEMH I'TOBAJIIBAI PUHKY ABIAIIIMHUX MTEPEBE3EHD

B ymoBax nibepanizauii # riobasnizawnii pUHKOBOI CHCTEMH PECypCH it MOXKIIMBOCTI
PO3MOAIIAIOTECS BiAMOBIIHO 10 piBHS NPHOYTKOBOCTI i €KOHOMIUHOT MirHOCTI. SIKIII0
Ha TJI00aNFHOMY PHHKY pO3IONUT IOXOAy W Hamami Oyae Oa3yBaTucs Ha piBHI
MpuOYTKOBOCTi, TO caMi €KOHOMiuHI (akropu OyayTh BINTBOpIOBaTH U HaBiTh
30UIBITYBaTH HEPIBHICTH Y MIKHApOIHOMY po3pi3i. [TutaHHsS mpo cTymiHb piBHOBAru Ta
OTpPHUMAaHHS OJHAKOBHX YMOB B TJI00QJIbHIH PHHKOBIII €KOHOMIII € JOCHTh aKTyalbHHM
HanpsMkoM [1, ¢.2].

Jnst BupimeHHs T100aabHUX MPOLECIB 3aCTOCOBYETHCS BCECBITHE CHIBPOOITHHUIITBO
— crminbHa B3aemogis. ToMmy Hammiii LUBIIBHIM aBialii HEOOXiTHO PO3BHBATHUCH Ta
MIPUCTOCOBYBATHCH 10 I[i€i CBITOBOT TeHCHIIiT. XapaKTepHOIO PUCOIO TYT € MiXKHAPOIHI
MOTOKH, $KIi B yMoBax Ji0epamizamii wmaibke a00 30BCiM HE KOHTPONIOIOTHCS
Hal[iOHAJILHUM 3aKOHOAaBCTBOM. BOHH PO3BUBAIOTHCS, 3aXOILIIOIOTh KPATHU Ta PETiOHH.
OCHOBOIO TakWX TEHJCHIIIH, HA HaIly MyMKY, € TIPOIECH JeperyJIoBaHHsd, sSKi MaOyTh
TIepIIMMU OYJIH 3aCTOCOBaHi B aBiaii, a came Ha Teputopii CILIA 3 1942 poky [2, c.14].

IcropuuHi KopiHHA TioOamizanii HWAyTh 3 mpoleciB iHTepHaLioHawi3awil, sKi
nouynHaiucs B IliBHiuHIH Awmepuii Ta «cTapiii» €Bpomi. Bimomo, mo nparseHHs
VYkpaiuu nos’s3ani 3 €C, oHaK IMBUIBHA aBiallis HaIIoi KpalHU MoTpedye MiATPUMKH
nepkaBu. ToMy aepomopTu, 110 3HaXosIThcs B Benukux micrax (Kuis, Cimdepomnoss,
Hownenpk, JuimpomerpoBebk, XapkiB, Omneca, JIpBiB), Ha ChOTOJAHI HE CIPOMOXHI
0OCITy)KUTH 3HA4HI OOCSTH TepeBe3eHb, a 1HIII MOPTH HE OTPUMYIOTH CIIOKHBAUiB: K
TIepEeBI3HUKIB, TakK 1 macaxwupis [4, c.23].

Xo4a IOCHIZHUKH BITHOCATH A€pPOIOPTH 10 CyO'€KTiB MPUPOAHUX MOHOMOIIH,
po6oTta aepornopTiB SBIIE€ cO00I0 KOMIUICKCHUH BHJ Oi3HECYy, IO NPHITyCKaE 3HAYHY
KIUJIBKIiCTh TIOCIIYT JUTS Pi3HHX CrioXkuBadiB [3, c.15].

CHuCcOK BUKOPHCTAHUX JIAKepet

1. Kocrpomuna E.B. Exonomika aBiakommanii B ymoBax puHky / E.B. Kocrpomuna. — 5-¢
BH/L.,BuMpaBiicHe i gonosaeHe — M.: HOY BKII «ABuabusnecy», 2010. — 344 ¢

2. Byraiiko J.O. Brutue npormecis riiobanizauii Ha aBiallifHO-TPaHCIIOPTHY raixy3b Y Kpainu //
30. Hayk. npaup «I[Ipobnemu cucremHoro migxony B ekoHomini». — K.: HAY, 2009. — Ne 9 — C.
26—34.

3. Iomstacbka H.O. Oprauizamist komepLiiHoi podoti Ha nositpsiHomy Tpancmopti / H.O.
TTonsiuceka // K.: HAVY, 2009. — 320 c.

4. EBpona — CIIIA: HenpocTi neperoBopy // ABHaTpHCIIOpTHUH orysia. — M.: «Ilanopamay,
2012. - C.44.
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NIABUIIEHHA EOEKTUBHOCTI PEI'YJIIOBAHHS TPYJOBUX
BIJHOCHUH B C®EPI BUKOPUCTAHHSA MOBITPAHOI'O ITPOCTOPY

CyuacHMH CTaH BiTHOCHH y cdepi mparyi BimoOpakae CynepedHOCTi MK LIHOIO 1
BapTiCTIO po0OUOi CHIM, MDX IHTepecaMH HailMaHMX NpamiBHHUKIB i poOOTOAABIIB,
BiZ/I3€pKAIIIOE  3POCTaHHS COLIAIBHOT HEpPIBHOCTI, Hee(eKTHBHICTh COLIAIBLHOIO
nianory, pyHHamilo couialbHUX I[IHHOCTEH, AeopMalilo TPYAOBUX MOTHBIB, BUCOKHIA
piBeHb coLianbHUX PHU3MKIB, couianbHOl HecTaOimbHOCTI. IlogonmaHHs HEraTHBHHX
TEeH/ICHLIIH y TPYIOBiii chepi YKpalHi MOXKIHBE NpH 3a0e3neyeHHi KePOBaHOTO PO3BUTKY
COLIANBHO-TPYJOBUX BITHOCHH 3a pPaxyHOK BIOCKOHAJICHHS MEXaHi3My B3aeMOZil
YYaCHHKIB TAKHX BiTHOCHH, aKTUBI3aIlil COLIATBEHOTO AIAJIOTy 32 YYacTIO JepiKaBH.

CyTTeBa pONIb BIJBOAUTHCS 3alPOBA/DKEHHIO COLIAJIBHO-TPYIOBUX EKCIEpPTU3
YIPaBITIHCHKHUX pIlleHb i 3MIH y 3aKOHOJABCTBI, pedopMyBaHHIO OIUIATH Tpami Ta
JIOXOJIiB, BiJJHOBJIEHHIO HAayKOBO OOIPYHTOBAHOTO HOPMYBAHHS Ipalli, IiJBUIICHHIO
COIIIAJIbHOT  BiAMOBIJATBPHOCTI YYAaCHHUKIB TPYAOBHX BIiTHOCHH 32 BIOCKOHAJCHHS
KOJICKTHBHO-/IOTOBIPHOTO peryiroBaHHs mparti [1].

3 METOIO Mi/IBUIIEHHS e()EKTUBHOCTI PEryIIOBaHHS TPYJOBHX BiHOCHH B YKpaiHi B
cdepi BUKOPUCTAHHS MOBITPSIHOTO MPOCTOPY BBAKAEMO 32 HEOOXiTHE:

MepeiiTH 0 COLiaJbHO aKTHBHOTO 3aKOHO/ABCTBA, IO 3a0XOYy€ TIaiy3eBy,
TEpUTOpiaNbHY, MpodeciiHy MOOUIFHICTE POOOYOl CHIIHM, MiABHINCHHS i1 SKOCTI Ta
CTBOPEHHSI HOBHX POOOYHX MiCITb;

pPO3pOOHTH Ta NPHHHATH COLIAJBHO-TPYNOBI CTAHIAPTH Ta IHIUKATOPH, Ha SKi
MaloTh CIIMPATHCS COLianbHO-TpynoBi BiqHocuun (CTB);

3acTocyBaTH MOTHBaLiiHI Baxkeni perymoBands CTB, amexBarHi etamy po3BHTKY
Cy4acHOi €KOHOMIKH, TepeayciM, MOBEPHEHHsS OIUIATi Mpalli BIACTUBHX 1i (yHKIii
(B1ATBOPIOIOUOT, PETYIIOI0YO01, CTUMYITIOI0YOT);

MiABAIIATH BinnoBiganbHicTh cTopiH CTB 3a ykmajaHHS i BUKOHAHHA TPYIOBHX
yTOJI, TIOPYIICHHS TPYJOBHX IIPaB;

MOCWJINTH PONb JepXKaBH Yy 3a0e3NedeHH] COLiaJbHUX TapaHTil 3aifHATOCTI,
MOMIMPEHHI TNPAKTHKU yKJIaJaHHS KOJEKTHBHHX TPYIOBHX YIOJ, BiJHOBJICHHI
HOpMaTuBHOI 6a3u y cdepi nparti;

CTBOPUTH peajbHi yMOBM JUIsi TapMOHi3alii COIaJbHO-TPYIOBUX BiIHOCHH
(mepenyciM 3a paxyHOK BIOCKOHAJICHHS ITOJITHKHM OIUIATH Tpali i JOXOAIB, TTOJO0IaHHs
cowianbHO HecmpaBenuBoi mudepeHmianii B A0X0AaX, COIIaTbHUX YMOBaxX JKHUTTS,
ryMaHi3amii yMOB TIpaili, PO3BUTKY COLIaJbHOI iH(pACTPyKTypH, 3a0e3medeHHs
IHBECTHIIIH B JIIOAChKMIA Kamitan) [1].

Cnucok BHKOPHCTAHUX JZKepeI

1. CorianbHO-TPyIOBI BiJHOCHHH: MPOOIEeMH rapMoHi3alii : [KojgekTHBHa MoHOrpadis] /
M.B. Cemukina, 3.B. Cmyruak, C.P. Ilacexa, }O.JI. IletpoB / 3a pen. M.B. Cemukinoi. —
Kiposorpaz : «kKO/I», 2012. — 300 c.
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JIIOIMHA-ONEPATOP HA IIEPETUHI IHOOPMAILIIMHUX IIOTOKIB
CYYACHOI'O POBOYOI'O MICIA

3 KOXXHMM pOKOM CTYMiHb aBTOMAaTH3alil BHPOOHMITBA Ta IHPPACTPYKTYpH
30UTBIIYETHCS, TOMY 3’ SBISIETbCS BCE OlbIIE MPOoQeciii, MOB’sI3aHUX 3 ONEPATOPCHKOI0
nisutpHicTIO. OnepaTopehKi 3a1a4i € JOCUTh PI3HOMaHITHUMHU Ta CKIaJHUMH, 1 KOXKHA 3
HHUX TOTpeOye OKPEMOro BHKOHAHHs IMPOTSIOM JESKOro 4acy. B peanpHHX yMOBax
OIIePaTOPChKOI MIsITBHOCTI Yepe3 AediluT Jacy Jesiki 3 IUX 3a/a4 4acTO JOBOIMTHCS
CyMIIIATH, 1 B [[bOMY BHIIAJKy TOBOPSTH IIPO CyMIIIEHy OIepaTOpChKy AisuTbHICTE. [Ipn
OJTHOYaCHOMY BHMKOHAHHI JEKUIPKOX 3aJad CHOCTEpIraeThCs sBHUIIE iHTepdepeHtil
ncuxivyHux QyHkuii. Llel edexT momisrae y nmoripiieHHi ssIKOCTi BAKOHAHHS 3a]a4 MMpy 1X
cymimieHHi. OCKIIBKM B yMOBaxX OINEPaTOPCHKOT JisUIBHOCTI Mai’ke HEMOIXKIIHBO
PO3AUTUTH Yy 4aci BUPIIEHHS TEBHUX 3aBJaHb, MOTPIOHO IIYKATH HUISXH 3HUKCHHS
edexty iHTepdepeHIii Ta AOCTIKYBaTH HCHXOJOTIYHI OCOONMBOCTI, SKi CIPUSAIOTH
SIKICHOMY BHKOHAHHIO 3aBJIaHb, CYMIIIICHUX Yy Yaci.

JocnimpkeHHs JaHOTO MUTAHHS y)Ke BaXKIMBE 3 TOYKH 30py 3a0€3MeUeHHS SKOCTi
npodeciiiHoro Binbopy Ta mnpodeciiiHoro HaB4aHHs omeparopiB. IloTpeOyroTh
MOJANBIIOT0 YTOYHEHHS 3HAHHS MIONO NPOQECiifHO BaXJIMBHX SKOCTEH, SKi MOXHA
PO3BHHYTH B Tmporeci mpodeciiiHOro HaBYaHHS, Ta SKOCTEH, SKUMH  MaWOyTHIiH
orepaTop TEXHIYHUX CHCTEM HMOBHHEH BOJIOJITH BXKE Ha eTalli IIepBUHHOTO BiOOpy.

OCOoOMMBO aKTyaJdbHHM BHBYEHHsS TCHXOJIOTIYHHX OCOOJHBOCTEH isSUTBHOCTI
JIIOIMHU-OTIepaTopa € JAJIs aBiallii, e omepaTtopchka MisTIbHICTh BiAPI3HAETHCS CBOEIO
cknanHicTio. [Ipy pOMy HiHA TOMIJIKH MTOTa a00 IUcTeTdepa € HadaraTto BUIIOK B
MOPiBHSHHI 3 OaraThbMa iHITMMHU BHIAMH ONIEPATOPCHKOT AisTTBHOCTI.

Emmipuane qocmifpkeHHsT MOKa3ajio, 10 Ui YCIIIIHOTO BHKOHAHHS HpogeciiftHnx
3a7a4 B yMOBAaX X CyMiIIEHHsI OIlepaTop TEXHIYHOI CHCTEMH NMOBHHEH MAaTH BHUCOKHI
nabiTbHN KOTHITUBHUHM KOHTPOJb, BHUCOKHH PIBEHb INPOCTOPOBOI aHTHUIMMAIIIHOT
CIPOMOXKHOCTI Ta JIOTIYHOTO MHCIIEHHS. 3’ICOBAHO, 10 IIBU/KICTh NPUHAHATTS PillIeHHS
il 9ac MPOTHO3YBaHHS MOAIN y JMHAMIiuHIM OaratonmapaMeTpuyHii CHCTeMi 3aJIeXKHO
BiJl TPMBOXKHOCTI OIlepaTopa MOX€ BIUIMBATH K MO3MTHBHO, TaK I HEraTMBHO Ha
yCHilHicTh npodeciiiHol AisbHOCTI.

OTpumaHi pe3yNbTaTd MOXYTh OYTH BHKOPHCTaHI IPH NMPOEKTYBaHHi IiSUTBHOCTI
OIepaTopiB CKIATHNX TEXHIYHUX CHCTEM; BOHH TaK0X MOXKYTh JOIMOMOITH y PO3IOALTL
pi3HMX 3amad MDK ONepaTopaMH 3 PI3HUMH  IHIUBITyaJbHO-THIOJIOTTYHUMH
ocobumBocTsiMHA. KpiM TOro, Ha OCHOBI pe3yibTaTiB JOCHI/DKEHHS MOXHA POOHTH
MONPaBKH Ha TCHUXOJIOTIYHI OCOOJMBOCTI OMEPaTOpiB NPH HPOSKTYBaHHI TEXHIYHHX
CHCTeM, 3BaXKAI0UYM Ha HaHOLIbII KOM(OPTHI YMOBM BHKOHAHHS 3aBJaHb Ta HalOUIbII
BJIaJIe TIOEAHAHHS PI3HUX CUTHAIB, 1[0 HAJAXOIATh Bill TEXHIYHOT CHCTEMH.

Hayxosuii kepisnux - O.B. [lempenko, kauno. ncuxon. Hayx, OOyeHm
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INCUXOJIOTTYHA ITPOI'PAMA 3AXOIB IOAO
MNONEPEI)XEHHS AEPO®OBII

B ymoBax cBITOBHX IHTerpamiifHHX IpOIECciB aBiallis cTajla HEOOXiTHOIO JIAHKOIO
koMyHikamii. 3a manumu JlepkaBHoi aBianiitHoi ciry:x0n YkpaiHu oOcsT macaKHPCHKUX
aBiamepeBe3eHb 3a 9 wicsmiB 2013 poky ckmaB 6250,5 Thc. von. (3a Marepianamu
odimiifHOro caiity www.avia.gov.ua) ABialliiHHIA TPaHCIOPT, SK BiIHOCHO MOJOAUMN
BH/] TPAHCIIOPTY, 1li¢ HE HACTUIbKY 3BUYHUH 11 NAacaXupiB SK, CKaKiMO aBTOMOO1I 4n
MOi37IM, IO 3MEHIIYE BiJCOTOK HOro MOTEHMiWHMX croxwuBadiB. JJo Toro x CMI
MATPUMY€E «OCOONMBHIN» CTAaTyC JITaKiB, a PENOpTaxi MPO aBiakaTacTpopu CTAIOTh
MIPUYIHHOO TPUBOXKHOCTI OO0 TIEPEIHOTIB.

3Ha4yHa YacTHHA JIIOZEH, sSIKi Ie )KOJHOTO pa3y He JITally, BiJuyBalOTh 3aBiTOMHI
CTpax TMOJBOTIB, a NPUONU3HO TPETHHA 3 MOTEHLIHHMX I[aCaXHPiB MEPEKHBAIOTH
cUMITOMH aepodooii (ippalioHaIBHOTO CTpaxy MOBITPSHUX HepenboTiB). Lle mpobiema,
o 1030aBisie JIIOAMHY MOXJIMBOCTI  CHOKIIfHO KOPHCTYBaTHCSl  aBialliiHUM
TPAHCIIOPTOM, KOXHHUH MEPEJIiT CTa€ 3HAUHUM CTPECOBHM HABAaHTAKEHHSM Ha NCHUXIKY.
Leii ctpax Moxxe OyTH 3yMOBIJICHHUIT PsAIOM Cy0’ €KTUBHUX YMHHHUKIB (HEYCBiOMITIOBaHI
Ne3aJalTUBHI TYMKH, YCTaHOBKH OCOOHMCTOCTi, MiJBHINEHA TPUBOXHICTH, CHMIITOMH
knaycTpoo0ii, Tomo) Ta 00’ €eKTUBHUX YMHHHKIB (BIUUB 3MI, 3apakeHHs TNaHIYHOIO
PEaKIli€ro 1HITNX MaCaXHUPIB).

ToMy BaX<JIMBO BIIPOBAJUTH IPOrpaMy HPOTHIIl CTpaxy 3 ypaxXyBaHHSAM YHHHHKIB
pizHoro moxomkeHHs. /lana cxema 4vactkoBo ai€ y Pocii, B aepomnopty lllepemMeTneBO
BiZIKpHUTO IEHTp «JliTaemo 0e3 cTpaxy», sIKMH B iHAMBIIyaJIbHOMY MOPSAKY 1M030aBisie
BiZl cuMOToMiB aepoobii MeTogoM aeceHcuOimizamii dYepe3 MPaKTUUHY UIFOCTPALiio
0e3meYHOCTI MONBOTIB B IpoIieci 6araTopa3oBoi iX CUMYIIALIIL.

IlepcnekTHBHUM, Ha Hamly OyMKY € albTEepHATHBHHUN BapiaHT, SKHA Moxe OyTh
PEKOMEH/IOBaHHUH 710 BIIPOBA/UKCHHS — 3arajbHa MO3UTHUBHA IICHXOJOTIUHA IHTEPBEHIIis
OO0 YyCiX MacaXHpiB aepornopTy NOULIXOM CTBOPEHHS KOMQOpTHOI aTMochepH,
€JIEMEHTH SIKOI MICTHIM O iH(pOpMalilo NMpo OEe3MeYHICTh IOJBOTIB Ta ITiABHIYBAIN
piBeHb BIMYYTTS 3aXHUIIEHOCTI Ta IHTEpeC MACAXHUPIB A0 mpoliecy mnonbory. Lle
ciyryBajgo 0 3aco00M MONEpe/PKEHHs MEepepoCTaHHS CTpaxy IepeA MHOJBbOTaMHU Yy
aepoo0iro i miBUIIYBAJIO PiIBEHb TOBIPH 0 aBiaiHil.

Haxanb, NCHUXONOTiYHOMY KOMQOpPTY TMacaxupa y aeponoprax MpUIIISEThCS
HEJOCTaTHBO yBaru. Ha chOTOAHINIHIA JeHb pPO3BUBAETHCS MIKHApPOAHA INPAKTHKA
MICHXOJIOTIYHOTO CYNpPOBOAY IMACAXKUPIB B aeponoprax, TOMy Uil YKpaiHH BaKIHBO
PO3BHBATH 1€l HAmpsM CIiBOpalli, Oepydr Kypc Ha HaJaHHS SKICHHX MOCIYT Ha BCIX
MOJXXJIUBHX PIiBHSIX B32€MOIT 3 MacaKHpOM.

Hayxosuii kepienux — O.M. Bracosa-Ymepyx, suxnaoay
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