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MEHE/JKMEHT TEXHOJIOI'THA AEPOIIOPTIB

YJIK 656.71.071.8:648.5.06(043.2)
ONTUMIBAIIS EKCILTYATAIIMHUX ITAPAMETPIB YHIBEPCAJIbHOI
IPUBUPAJILHOI MAILIMHU
Poctucinas bucsko
Hayionanovnuii asiayitiniu ynisepcumem, Kuig

Hayxoeuii kepisnuk — Bikmop Jluuux, cm. éukiaoau.

Kito4oBi ciioBa: aepoapoM, MalMHa MpuOUpaibHa, MapaMeTpu eKCIUTyaTaliiiHi.

Bin sxocTi  ekcrulyaraliifHOro yTpuMaHHS —aepolIpoMy  0Oe3MOocepefHbO  3aJIeKUTh
3abe3neueHHs Oe3MEeKH MOIBOTIB B a8POIIOPTY.

Jlnist eKcIuTyaTaiiHoro yTpuMaHHs aepoApOMiIB 3aCTOCOBYIOTH PI3HOMAaHITHY TEXHIKY, sKa
3a0e3rneyye K 3MMOBE, TaK 1 JIITHE 00CIyrOBYBaHHS pOOOYOT IJIOLI aepOIpOMY.

Ce30HHICTh BUKOPUCTAHHS THUX YM IHIIMX aepOAPOMHHUX MAIUMH MPHUBOAMTH A0 3HAYHHX
eKCIUTyaTalliiHUX 3aTpaTt, 3HWKEHHIO HaJIHHOCTI arperariB Ta CHCTEM MalllMH B PE3yJbTaTi ix
TPUBAJIUX IPOCTOIB.

Ha choromHi oCHOBHUI aKLEHT Y BUKOPUCTAHHI TEXHIKU JJISl €KCIUTyaTalllifHOro yTpuMaHHS
aepoJIpOMiB HAJJA€ThCS YHIBEPCATBHOCTI BUKOPUCTAHHS a€POIPOMHUX MAIlIUH.

VHiBepcasibHa aepoapoMHa npubupanbHa MmamuHa (YAIIM) CTpyKTYpHO CKIalaeTbes 3
TaKuX OCHOBHUX OJIOKIB: TUTY’KHE HaBiCHe oOmamHaHHs 1; miiTkoBe oOnaaHaHHs 2; OyHKepa

(emHoCTI) 3; BakyymHOro obnmagHanus 4 (puc.l).

Puc.1. ®yHkIioHaabHa cXeMa YHIBEpaJIbHOI aepOAPOMHOI MPUOMpaIbHOT MAIIUHU

Ha VAIIM Takoxx Moxke OyTH BCTAHOBJIEHMH KOMOIHOBaHHMI HaBICHUI aBTOMAaTWUYHMN
pO3mpHCKYyBay 3 OYHKEPOM JJIsi CyXOro MaTepiainy i O0KOBUX €MHOCTEW AJIsl PiJIKOTO XiMpEeareHrTy,
abo cucrema Ui HaHECEHHS BUKIIOYHO PIIKOTO XIMIYHOTO peareHTy. B ocTaHHbOMY BHIIaJKy
BHUKOPHUCTOBYETLCS HasiBHA €MKICTh [JI1 300py 3MeTy B SIKOCTI €MHOCTI ISl 3armOBHEHHS il

MPOTHOXKEIETHUM XiMpPEareHTOM.
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HasBHicTe 3’eMHHX OsiokiB, sikumu YAIIM arperaryeTbcs B 3aI€KHOCTI BiJ CE30HY,
J03BOJISIE 3a0€3MEUNTH BHUKOHAHHS TAKMX OCHOBHHMX POOIT MO EKCIUTyaTalliiiHOMY yTPHUMAaHHIO
aepoIPOMIB:

® 3CYyB HEIIPOMEP3JIOro CHIrYy, BOJIMU 1 CMITTS HA IIUPHHY 3aXOIICHHS IUIyTa;
® [iAMITaHHS 3 MPOAYBKOIO CHITY, Iy 1 CMITTS Ha IMUPUHY 3aXOIJICHHS ITITKH,
® BCMOKTYBaHHs MUY, CMITTS 1 BOAM Ha IIMPUHY 3aXOIUICHHS IIITKH;

®BUJAJICHHS TYMOBHMX BIJKJIaJIeHb 3 IIOBEpXHI aepOJPOMHHMX IOKPHUTh Ha MIUPHHY

3aXOIUICHHS L[ITKH;

e 30ip cMiTT4 1 Boau B OyHKEp 3 HACTYIIHUM CAMOCKHIHUM BHBAHTAXKCHHSIM;
®  PO3MOALT PIAKKX 1 TBEPAUX XIMPEAreHTIB MO MOBEPXHI HOKPUTTS;
® [IPOAYBKA HOKPUTTIB BiJ| MUY TOLIO.

PoGoue ycratkyBanHs YAIIM MOHTyeTbcs Ha CHELIaJbHOMY CaMOXIJHOMY IIaci.
[Mpuknagom takoi YAIIM moxe Oytu OaratodyHKIiOHaIbHA Ta BHUCOKOIPOAYKTHBHA CHUCTEMa
ounineHust (ipmu Boschung «Jetbroom — 10000» [1,2]. Ils YAIIM, B 3aiexHOCTI Bix
KOMILIEKTAllll, MOXKE€ BHKOPHCTOBYBATHUCh Ha aepoJpOMax SK Yy BECHSHO-JIITHIH, TaKk 1 OCIHHbBO-
3UMOBHI NIEPIOJN EKCILTyaTallii.

BinmoBigHO 10 arperaTyBaHHS NEBHUX OJIOKIB Ha YyHIBEpcajJbHE IIaci BU3HAYAIOTHCS
ONTHMAaJIbHI €KCIUTyaTaliiiHI mapaMeTpH X poOOYMX OpraHiB: MIMPUHA 1 BUCOTA BIABANIY, AlaMETp
Ta MKMPUHA LITKU, MICTKICTh €EMHOCTEN JJI XIMpPEareHTiB, IPOAYKTUBHICTh BAKYYMHOI YCTaHOBKH
Ta 1HII

BucnoBok

B 3anexHoCTi Bil ONTHUMAaJIbHMX EKCIUIyaTalllHHUX HapaMeTpiB KOXKHOIO 13 CTPYKTYpHHUX
omokiB YAIIM, moxe ¢opmyBaTHCs, MiJ 3aMOBJICHHS BUPOOHHMKY, Ta, UM IHIIA KOHCTPYKTHBHA
onUHMIIS Ha 0a3l yHIBEPCAJIBHOTO IIaci, K BIAMOBIJaTHME BHMOTaM yTPUMaHHS KOHKPETHOTO

aepoapomy.

Chnucok BUKOPUCTAHHUX JZKEPEI:

1. AeponpomMHa BaKyyMHO TMiIMeTanbHO-30MproBaiibHa MammHa Boschung Jetbroom 10000
moee 2022. URL: https://emotors.kz/catalog/tekhnika/aerodromnaya-vakuumno-podmetalno-
uborochnaya-mashina-boschung-jetbroom-10000-novoe-2022/

2. Boschung Products — Engeneered for Future. URL.: https://www.boschung.com/en/product/
jetbroom-10000/



https://emotors.kz/catalog/tekhnika/aerodromnaya-vakuumno-podmetalno-uborochnaya-mashina-boschung-jetbroom-10000-novoe-2022/
https://emotors.kz/catalog/tekhnika/aerodromnaya-vakuumno-podmetalno-uborochnaya-mashina-boschung-jetbroom-10000-novoe-2022/
https://www.boschung.com/en/product/%20jetbroom-10000/
https://www.boschung.com/en/product/%20jetbroom-10000/
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YK 678.01:531.43
NEPCIHEKTUBHUMN HATIPSIMOK CYYACHOTI'O JJIATHOCTYBAHHS ABIAIIIMHOI
HA3EMHOI TEXHIKH 3A ITIPOBOIO OJIUBU
Bbyaura Bosogumup
Hayionanvnuu asiayitinuti ynieepcumem, Kuis
Hayxosuii kepisnux Binaxosuy O.M. — k.m.H., 00y.

Kro4uoBi citoBa: onuBa, MallleHHs, KHCIOTHE YK CIIO, MEXaHIYHI JOMIIIKU

B cywacHux ymoBax ekcruryatarii aBiariiiHoi HazemHoi TexHiku (AHT) B mikHapogHUX
aepornopTax aKTyalbHOK 33Jauel0 3alMIIA€ThCsA MPOBENEHHS 00 €KTUBHOTO Ii1arHOCTHYHOTO
aHaJI3y CTaHy BY3JIiB, arperaTiB Ta CIEIMAIIWHU B JIoMy. ICHye 6araTo MeTO/iB JiarHOCTyBaHHS,
AK1 TO3BOJISIIOTH OTPUMATH 00 €KTUBHHUM aHali3 TeXHIYHOro cTaHy mneBHuX arperatiB AHT. Cepen
IIMPOKOTO CIEKTPY BIIOMHX METOIB MAIarHOCTYBAaHHS BapTO BIAMITUTA METOJ| TEPEBIPKU
TEXHIYHOTO CTaHy JABUTYHIB BHYTPIIIHbOTO 3TrOPSHHS, T1IPaBIIYHUX CUCTEM, arperariB TpaHCMICIH
3a aHaji30M MpOOU OJIMBH, SIKAa 3JIMBAETHCA 3 MEBHOrO arperary. /laHuii merop niarHOCTyBaHHS
JIOCTaTHBO TOIIMPEHUN Ta TOCTIHHO 3HAXOIUTHCA HA CTafil aKTHBHOTO TEXHIYHOTO PO3BUTKY.
[TapameTpu, sIKi aHATI3YIOTHCS P BUKOPHCTAHHI JIarHOCTUYHOTO METOAY 3 BiZOOPOM Mpod 0JIMB
MOCTIHO PO3LIUPIOIOTHCS.

MeToo MpoOBEACHHS [JIarHOCTUYHOIO aHaji3y 3a NpoOOK OMUBU € MiATBEPKEHHS
pe3yabTaTy TOTO, IO arperar 3 sIKOro Il mpoba Oyna 37HTa, Mpalroe B PeXHMi HOPMAIbHOI
eKcIUTyaTanii. IcHye Tpu OCHOBHI KaTeropii aHaii3y OJIMBU: BJIACTHBOCTI PIIMHU — TUIl aHAII3Y
OJIUBYU CIIPSMOBAHMUI HA BU3HAUYEHHS MOTOYHOTO (hi3MKO-XIMIYHOTO CTaHy, a TAaK0X Ha BU3HAUEHHS
3aJTUIIKOBOTO TEPMIHY CIIyOU SIK MacTUILHOTO CEpEeIOBUINA, TaK 1 Mapy TEpTs; aHali3 OJMBU Ha
HasIBHICTb 3a0py/IHEHHS — BU3HAYA€ BMICT PYHHIBHUX JOMIIIOK, iX KOHIIEHTpPAIIIO Ta CKJIaJl; aHali3
MPOJAYKTIB 3HOUTYBaHHA — I (popMa aHaIi3y TOJIATAE y BU3HAYCHHI HASBHOCTI Ta ileHTU]IKAI]
YAaCTUHOK, 1110 YTBOPIOIOTHCS B PE3yJIbTaTi MEXaHIYHOTO 3HOIIYBaHHS 200 KOpO3ii.

IcHyt0Th HacTymHI 0a30Bi TECTH OJMBU: KOHTPOJIb Ha B'A3KICTh, €IEMEHTHUHN aHali3, piBeHb
BOJIOTOCT1 Ta KOHIICHTPAIlI YaCTUHOK MEXAHIYHHUX JIOMIIIOK, BU3HAYEHHS KHCIOTHOTO YHcia. Sk
BIIOMO B'SI3KICTh — HalBaXJIMBIIIA XapaKTEepPUCTUKA MACTHJIBHOTO Marepiany. MOHITOpUHT
B'SI3KOCTI OJTUBM Mae BUpIIIaJbHE 3HAYCHHs, OCKUIBKM pi3Ka ii 3MiHa MPU3BOIUTH IO HETaTHUBHHX
MPOLIECiB B Mapax TepTsA. 3aHAATO BHCOKI a00 HU3bKI MOKA3HUKH B'S3KOCTI MOKYTh OYTH MOSCHEH1
HEMPaBUWIBHO MiAIOpaHUM COPTOM MACTHJIBHOTO Marepiaiay, BTPATOIO MaKeTy MPHUCAIOK B MpoIieci
TPUBAJIOI eKCIUTyaTalii Ta IHTEeHCUBHUMHU TPOIIECaMU OKHUCJICHHS MacTHJILHOTO cepenoBuina. J{is
KapTepHHUX OJIMB 13 MiABUIIICHOIO KUCIOTHICTIO BUKOPUCTOBYETHCS TECT Ha JYXHE YUCIIO — IIe 3arac

JTYXKHOCTI onuBU. Hu3bKe IyXKHE YMCIO MOXKE BKa3yBaTH Ha HAsBHICTh CYTTEBOTO INPOPHUBY
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KapTEepHUX Ta3iB JABUTYHA, HEMPABWIBHO Miai0paHOT0 MAacTHUIBLHOTO Marepiaiay s KOHKPETHHUX
YMOB €KCIUTyaTamii, aKTHBHUX TIpPOLECIB 3a0pyJHEHHS Ta OKUCJICHHS OJIMBM B pe3yJbTari
30UIbIICHHA 1HTEpBaly ii 3amMiHM B JIBUTYHI. EneMeHTHMII aHami3 3aCHOBAaHMM Ha MPHUHIUIAX
aTOMHO-eMICiiiHOi crekTpockomii. J[aHwii aHami3 NpuU3HAYCHWH U1 OIIHKM TEHICHIT 3MIHH
€JIEMEHTHOTO CKJIaJy OJMBH, BHACIHIJIOK YOTO CYTTEBO 3MIHIOIOTHCS (Di3MKO-XIMIYHI BJIACTUBOCTI 1
BOHA MEPECTa€ BUKOHYBATH CBOT MACTHJIbHI (DYHKIII].

MOXIJIMBUMH TPUYMHAMH BHCOKOTO BMICTY BOAM B MpoOi ONMBH € T MOTPAIUISHHS 3
BIIKPUTHX KPHUIIOK a0o0 calyHa, BHYTPIIIHSA KOHACHCAIlA IiJ] Yac KOJMBaHb TeMIEpaTypu ado
BHUTOKY 4epe3 yIiIbHeHHS [ 1].

3pocTaHHs BMICTY MEXaHIYHUX JIOMIIIOK, 30KpeMa OKCHIY KPEMHiI0, MOXKE BKa3yBaTH Ha
HAsBHICTH 30BHIIIHIX 3a0py/IHEHb SK HA OCHOBHY IPUYHMHY a0pa3WBHOTO 3HOIIYBaHHs. BHacmimox
MOTPAIUISIHHSI KPEMHIEBHX YaCTMHOK 1HTEHCH(IKYIOThCS MPOIIECH 3HOILIYBAHHS Ta MOTPAIJISHHS B
OJIUBY MIKPOYACTHHOK 3aj1i3a alIOMiHI0 HIKEI0, TOMIO.

[TpoBiani BupoOHUKH AHT, 10p0okHBO-0y1iBETBHOT TEXHIKH, Kap €PHUX CAMOCKHU/IIB, TaKi SIK
JCB (Bemuka bpurtanis), CAT (CIIA), SOVAM (®panuisi) Ta iHIII BUKOPHUCTOBYIOTH CyYacCHHUU
aHaJIi3 Mpoo OJIMB 3 OMJISAAY Ha MOXKJIMBICTH PO3PAXyHKY PeCypcy KOHKPETHHX arperaris [2-4].

Bucnosok

AHani3 mpodu OJMBHU € TyXe 1H(QOPMATUBHHUM, ICHYE I CIIEKTP Cy4acHOTO OOJagHaHHS
Ta TpUIaAiB Il TPOBEACHHS TMOMIOHMX JOCHIKeHb. BIpoBa/KeHHS JaHOTO METONY
J1arHOCTYBaHHS 3a MPOOOI0 OJIUBU JIO3BOJISIE OTPUMATH OO0 €KTHBHY KAapTHHY IIOAO PEabHOTO

TEXHIYHOT'O CTaHy KOHKPETHOTO 00’ €KTY.

Chucokx BUKOPHUCTAHHUX JIZKEPEJI:

1. Machinery lubrication. URL: https://www.machinerylubrication.com/Read/29598/oil-analy
sis-report

2. CAT. URL: https://www.cat.com/global-selector.html

3. JCB. URL: https://www.jch.com/
4. SOVAM. URL: https://sovam-gse.com/fr/



https://www.machinerylubrication.com/Read/29598/oil-analy%20sis-report
https://www.machinerylubrication.com/Read/29598/oil-analy%20sis-report
https://www.cat.com/global-selector.html
https://www.jcb.com/
https://sovam-gse.com/fr/
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RESEARCH OF USING SUITABILITY OF ARTIFICIAL INTELLIGENCE FOR
AUTOMATING PASSENGER SERVICES IN AIRPORTS

Svitlana Vierieina
National Aviation University, Kyiv

Research Supervisor — Liudmyla Pryimak, c.t.s., doc.
Key words: innovative technologies, autonomous systems, automated systems, development
prospects.

Nowadays, autonomous systems are increasingly used to improve towing systems, with the
implementation of artificial intelligence notably accelerating. It is recognized that innovative
technologies hold the potential to transform and to improve ground operations at airports. The
primary focus should be on the interaction between humans and artificial intelligence to facilitate
prompt and modernized servicing of aviation ground equipment through the adaptation of
intelligent systems, ensuring logical coordination between manual and automated control.

This material describes methods of comprehensive, interdisciplinary, and specialized analysis.
To provide more precise justification, the method of logical extrapolation based on informational
sources was utilized.

Innovative technologies such as autonomy, automation, and artificial intelligence can
significantly enhance the efficiency and safety of towing systems at airports. It is important to note
that artificial intelligence can be likened to a computer tool designed to the problem-solving
abilities of the human brain. With these capabilities, aided by various sensors, the control of the
towing process can be streamlined. Additionally, statistical data indicates that the implementation of
artificial intelligence computer programs positively impacts the speed and quality of aircraft
servicing [1].

Examining of foreign experience and practical using of artificial intelligence in aviation, it is
essential to admit that the adoption of such systems will definitely affect competitiveness.
Currently, technologies are being actively implemented globally, notably in countries like Germany
and Austria, but China indisputably stands out as the unequivocal leader.

One example of optimizing of the technological process of aircraft towing is the efficient and
quick analysis of large volumes of safety data, enabling the identification of potential risks and
threats - it helps to prevent accidents and incidents. Furthermore, it automates traffic management,
allowing for the calculation of an optimal route and safe towing speed through precise planning.
However, their implementation requires new skills and resources, as well as appropriate

adjustments to standards [2].
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The implementation of the described technologies above requires further research and
development; however, they have great potential for enhancing ground services and aircraft
transportation.

Conclusion

So, with the advancement of innovative technologies in towing systems and aviation as a
whole, a new era in the management of aviation ground operations is emerging.

The integration of autonomous, automated systems, and artificial intelligence into aircraft
servicing processes ensures the optimization and safety of maneuvers.

Innovative solutions in towing systems open up new perspectives for the development of the
aviation industry, enhancing its competitiveness, as well as ensuring effective interaction between

humans and technological systems.

References:

1. Kl-on-Air — Kiinstliche Intelligenz in der Luftfahrt Wien, 23. Oktober 2020. URL:
https://opendaviation.at/resources/pdf/publikationen/endbericht-ki-on-air.pdf

2. Kiinstliche Intelligenz im Luftverkehr, Moritz Plingen. URL: https://ai.hdm-
stuttgart.de/downloads/student-white-paper/Winter-1920/K1 in der Luftfahrt.pdf
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JOCHIIKEHHSA MOKJIIMBOCTI BITPOBA/IZKEHHA CUCTEMU TEXHIYHOI'O
OBCJIIYTOBYBAHHSA AHT 3A ®PAKTUYHUM CTAHOM

Mapis Janniok
Hayionanvnuii agiayitiniii ynisepcumem, Kuig

Hayxkosuii kepienuk — Onee binakosuu, k.m.H.,00y.

KitodoBi crnoBa: TexHiYHEe OOCIyroBYBaHHS, aBialliiHa Ha3eMHa TEXHiKa, (PaKTUUHUI TEeXHIYHUN
CTaH.

Texniyne oOcayroByBanHs (TO) aBiamiiiHoi HazemHoi TexHiku (AHT) B cyuacHOMy
aBilallifHOMY MpPOCTOPI BHSBISETHCS KIIOUOBHM €JIEMEHTOM JUIsl 3abe3nedyeHHs Oe3MeKw,
e(EeKTUBHOCTI Ta HaJAIMHOCTI TEXHOJOTIYHUX IMPOLECIB 3 HA3€MHOTI'O OOCIYTOBYBAaHHS MOBITPSIHUX
CyJIeH, eKCIUTyaTalllfHOTO YTpUMaHHsA aepojapomiB. llei BaximBuii Tpoliec BKIOYae B cebe
IIUPOKHUI CIIEKTP OpTaHi3allifHUX Ta TEXHIYHUX Jid, CIPSIMOBAHUX HA MIATPUMKY ONTHMAIBHOTO

¢yukuionyBanHs AHT, 110 BUKOPHUCTOBYETHCS B CydacHHUX aeporoprax [1].


https://open4aviation.at/resources/pdf/publikationen/endbericht-ki-on-air.pdf
https://ai.hdm-stuttgart.de/downloads/student-white-paper/Winter-1920/KI_in_der_Luftfahrt.pdf
https://ai.hdm-stuttgart.de/downloads/student-white-paper/Winter-1920/KI_in_der_Luftfahrt.pdf
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Texniune O0OCITYroByBaHHS Ta PEMOHT eKCIUTyaTaHTH aBlamiifHOI Ha3eMHOI TEXHIKH
MPOBOJIATH BIAIOBITHO 10 PIYHMX IUIAaHIB 1 MicsiuHuX maHiB-rpadikiB. Oneparii 3 TO ta pemoHTY
BUKOHYIOTHCS 3TiJTHO 3 BUMOTaMH TEXHOJIOTIYHUX KapT, TEXHIYHMX ONKCIB Ta 1HCTPYKLINA MIOIO0
excrutyaTarii cnermMamuH. Crucrema TexHigHoro oociyropyBanHss AHT 3a (akTHYHUM TEXHIYHUM
ctaHoM (COTC) 6a3yeThcss Ha MOCTIMHOMY MOHITOPUHTY TexHidHoro crany AHT Ta BuUKOHaHHI
poGit 3 TO y pa3i norpebu. COTC mae psin nepeBar, TaKUX SIK 3HUKCHHSI BUTPAT: BOHA JTO3BOJISIE
ontumizyBatu o0csar poOiT 3 TO, BHKOHYIOUM iX JHIIE TOAI, KOJH L€ AIMCHO HEOOXiaHO;
nigBuienas HagiHocTi: COTC nospossie monepeaut BimMoBu AHT, BUsIBISIOUM Ta yCyBarOdu
HECIIPAaBHOCTI Ha paHHIN cTajii; 30UIbIICHHS MPONMYCKHOI 3JaTHOCTI: JaHa CHUCTEMa JI03BOJISE
ckopotuT 4ac mpocroro AHT 3a paxyHok Toro, mo po6otd 3 TO BUKOHYIOTBHCS JIMIIEC IPU
HEOOXiTHOCTI.

MoskHa BUAUIMTH HACTynHI NpoOJeMH, sKI BHHHMKAIOTh IMPU BIPOBAPKEHHI CHCTEM
TexHiuHoro oociyropyBanHs AHT 3a ¢pakTuuHuM cTaHOM:

eBucoka Bapricth nponosuuii: COTC moTpedye 3HAYHWX IHBECTHII y JiarHOCTUYHE

o0JyasiHaHHA, TPOrpaMu 3a0e3MeUeHHs Ta MiATOTOBKY IEpCOHAIY;

e TepMiH /i1 HOpMaTHBHOI 0a3u: B YKpaiHi 3aTBEpPKCHO HOPMATUBHY 0a3y, siKa PEerIaMEHTY€

BIIpOBaKeHHsI Ta 3actocyBaHHs COTC;

® HEOOX1AHICTh HAKOMIUYEHHS AaHuX: s epekTuBHOI po6oT COTC HE0OX1IHO HAKOMUUUTH

3HauHy KUIbKICTh 1aHux npo AHT;

epobNeMH 3 TPOTHO30BAaHMMH BHUTpaTaMH: CHCTeMa MoOXe OyTH BUTITHA 10

Herepen0aueHux BUTPAT, MOB'SI3aHUX 13 BIAHOBIICHHSIM;

epu3uk nomuiok: COTC BucraBiasie BUCOKI BUMOTH 10 KBamiikalli MepcoHany, SKAN

noBuHeH obcimyroyBat AHT;

® HEeJIOCKOHAICTh 1IarHOCTUYHOTO 00JaHAHHS: 00IaJHAHHS TOBUHO OYTH BUCOKOTOYHHUM Ta

HaIIHHUM;
® [ICXOJIOTIYHUI Oap'ep: mepcoHal, KUl 3BepTaeThes 10 Tpaauuiiaux cucreM TO, moxe 3
HenoBiporo craButucs 10 COTC.

HesBakatoun Ha HU3KY mpobiieM, BrpoBamkeHHs COTC Moxe OyTH €eKOHOMIYHO BUTITHUM
JUTS THPUEMCTB, 1110 excruryaTyoTh AHT.

[cHytOTH HacTyMHI NUISIXY BUPIMIEHHS JAHUX MPoOIeM:

e po3poOKa YITKOT MeTOAWKHU: po3pobka meroamku mepexony Ha CDTC, mo BpaxoBye

oco0uBoCTI pizHux TrMiB AHT;

® BJIOCKOHAJICHHS JIarHOCTUYHOTO OOJIafHAHHS: PO3pOOKa OLIBII JOCTYITHOTO Ta MPOCTOTO Y

BUKOPUCTAaHHI 00JIaTHAHHS,
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® [TIITOTOBKA KaJpiB: MIArOTOBKA KBaTi(hiKOBAHOTO TEPCOHANy, 3MaTHOTO TPAIIOBATH B
cucreMi Bu3HaYeHHs (pakTHIHOTro TexHiuyHoro cTany AHT [2].
BucHoBOK
BrpoBamkenHst cucreMu 3a (DaKTHYHUM TEXHIYHHM CTAaHOM Ma€ 3HAYHUNA TOTEHITAN st
MiIBHUINECHHS e()eKTUBHOCTI Ta Oe3neku ekcrutyatarii AHT. Oqnak, Ha JaHUNH MOMEHT ICHYE DS
npo6ieM, 10 CTPUMYIOTh INMMPOKE BIPOBAKEHHS 1€l CUCTEMH. IX TOJ0JaHHA MOXKE BHMAraTH
3HAaYHUX MaTepiajibHUX, OpTaHi3allifHUX Ta METOAMYHHUX 3YCHJIb Ta PecypciB 3 OOKy aepomnopTis,

BupoOHMKiB AHT Ta nep:kaBHUX yCTaHOB, IO PETIaMEHTYIOTh AisUTbHICTh UBLUIBHOI aBiallii.

Cnucok BUKOPHCTAHUX JKepeJr:

1. Texuiune oOCIYroByBaHHS Ta PEMOHT MOBITPSHUX cyAeH 1 asiagsuryHiB. URL:
https://axis-aviation.com/gad_source=1&gclid=Cj0KCQjwwMqvBhCtARIsAIXsZpaT jaf6vp3aoc
BJaGCrVNVrMKk jMagasBFHMZObhjBGKb7jUjKrIYaAnNiEALwW_wcB

2. E(heKTUBHICTh TEXHIYHOTO 0OCIYroBYBaHHs MOBITPSHOTO cyaHa MK miaHoBuM TO. URL:
https://www.researchgate.net/publication/322565134 TECHNICAL_MAINTENANCE_EFFICIEN
CY_OF THE_AIRCRAFT_MAINTENANCE-FREE ON

VIIK 656.7
MOJEPHI3ALISI CIIOCOBIB BYKCUPYBAHHS MOBITPSIHAX CYIEH

Maxkcum Jo0pyubkuii
Hayionanenuu asiayiviniu ynieepcumem, Kuig

Hayxosuii xepienux - Xapuenko Onena, K.m.H., 00y.

KittouoBi cnoBa: aepomnopt, MOBITPSHE CYAHO, Cy4acHI aepoNOpPTOBI TEXHOJOriT OyKCHpYBaHHS,

OyKcHpyBaHHSI IOBITPSIHOTO CyJIHA.

3a ocraHHI pOKM TMporec OyKCHPYBaHHS TMOBITPSIHUX CYJEH B aeporopTax 3MIHIOETHCS
3aBJISKU BIPOBAKEHHIO poOOTOTEXHIKM, a Takoxk GPS Hapiramii, xkamep KpyroBoro Orisay,
€JIEKTPUYHHUX Ta TIOpUIHUX IBUTYHIB TAradiB. 3 MpUXoAoM TpaHchopmalii OyKCUpIB B aBiallito
XEH/UTIHIOBI KOMIIaHii Ta aBiakoMIIaHii BIJKPUBAIOTh Ui cebe Oe3MekHI MOKIMBOCTI MEpPeIOBUX
texHosoriid. "[licms Oumbln HiK 60-pidyHOrO JOMIHYBaHHS B aBiallifHIM Tamy3i, CTapOMOTHHIMA
Oykcup, 37a€Tbes, TOTOBHM miTH y BiAcTaBky. [TosiBa ROTV, BUCOKO 1HHOBALIMHOTO MPOIYKTY,
3aMIHIOE 3acTapiiii TexHoiorii", - ckazaB Yibpix Hinen, cmiBBiacHUK 1 kepyrounii maptHep TNA
Aviation Technologies” [1].

3aBJIIKM KOMIIAKTHUM PO3MipaM HOBUX pOOOTH30BaHUX OYKCHUPIB — 30UIBIIYETHCS IPOCTIp HA
ninsakax mapkoBok AHT. HoBi TexHomorii Hagar0Th MOXKJIMBICTh 3MEHINTyBaTH (piHAHCYBaHHS HA

[IMM, naHOBI Ta peryJISIpHI TEXHIYHI 00CTyrOBYBaHHS, — 110 € KJIFOUOBHM B aBiaIliliHii ramy3i.


https://axis-aviation.com/gad_source=1&gclid=Cj0KCQjwwMqvBhCtARIsAIXsZpaTjaf6vp3aoc%20BJaGCrVNVrMKk_jMagasBFHMZObhjBGKb7jUjKrIYaAnNiEALw_wcB
https://axis-aviation.com/gad_source=1&gclid=Cj0KCQjwwMqvBhCtARIsAIXsZpaTjaf6vp3aoc%20BJaGCrVNVrMKk_jMagasBFHMZObhjBGKb7jUjKrIYaAnNiEALw_wcB
https://www.researchgate.net/publication/322565134_TECHNICAL_MAINTENANCE_EFFICIENCY_OF_THE_AIRCRAFT_MAINTENANCE-FREE_ON
https://www.researchgate.net/publication/322565134_TECHNICAL_MAINTENANCE_EFFICIENCY_OF_THE_AIRCRAFT_MAINTENANCE-FREE_ON
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Aeponpomuuii Tsarau Schopf F 24L, 3 neurynom Deutz B/F8L, skuit mae Hopmy BukuaiB “EU
II” — Bukugae B armocdepy a0 1 r/km CO2. B mopiBHSHHI - €NEKTPOABUTYH POOOTH30BAHOTO
Tsiraua komnanii TugMAXXE Bukunae B armochepy 10 0,1 r/xm CO».

TaxiBot - me iHHOBamIMHUN aBTOMATHYHUN TArad-OyKCHPYBAIbHHK, PO3POOICHHIA
kommaniero Israel Aerospace Industries (IAl), skt npu3HaUeHU sl €PEKTUBHOTO MEPEMILIEHHS
MOBITPSHUX CyJIeH Ha aepoapoMax. OcHoBHa mnepeBara TaxiBot momsirae B #HOro 37aTHOCTI
ABTOMATUYHO OYKCHpYBAaTH JIiTaku 0e3 mpsiMoi ydacTi misioTa. L{e 103BoMse 3MEHIIUTH PU3UKU Ta
3a0e3neYnTH OUTBITY TOYHICTh TP OyKcUpyBaHHI [2].

TNA Aviation Technologies, miapo3nin Turwitt, Nielen & Associates, P.A., € eKCKIIO3UBHUM
aMEpPUKAHCHKUM JHUCTPUO'TOTOPOM HIMENIBKHX OYKCHPIB IJIi HA3eMHOT'O OOCITYroBYBaHHS JIITaKiB,
Bimomux B €Bpomni mig Openmamu Flyer-Truck® i TugMAXXE®. Lli cydacHi eneKTpu4Hi
0e3BOAUIIbHI OYKCUPYBALHUKU MIPOCTI B €KCIUTyaTallil Ta MPOMOHYIOTh BEMUKUNA (DYHKI[IOHAIL.

IToBopotHa miardpopma Moxe  oOepratucs Ha 360°, 3aBIAsKM YoMy poOOT 31aTHHUH
PO3BEPHYTH MOBITPSIHE CYIHO MPAKTUIHO HA OJHOMY MICIli 0€3 HEOOXITHOCTI ITOBOPOTY MEPEAHBOI
crifiku 1maci. KpiM jaucTaHmiiHOro KepyBaHHA pOOOTOM-TATaueM MOXKHA KEpyBaTH B
HaIiBaBTOMaTUYHOMY peskumi [1].

PoGoTu30BaHi OyKCHUpYBaJbHUKM HaJalOTh 3MOTY IepeMilllyBaTH MOBITPSHE CyAHO Ha
BUMKHYTHX CHJIOBHX arperaTtax JiTaka, 0 TaKoX 3MEHIIY€E piBEHb HIyMY, MOXKYTh 3a0e3MeunTH
OUIBLI TUIaBHY Ta TOYHY pOOOTY MiJ 4ac OyKCHpyBaHHS, 10 JTO3BOJISIE YHUKHYTH PI3KHX PYXIB Ta
BiOpalliii, Kl MOXXyTb OyTH HETPUEMHUMH JJIS TACAXKUPIB Ta EKIMAXY.

WheelTug - e inHOBamiiiHa cuctemMa OYKCHpPYBaHHS /I MOBITPSHUX CYJCH, SIKa JT03BOJISE
JiTakaM pyxartucs Oe3nocepeHbO 0€3 BUKOPUCTaHHS aBiaTsArayiB adbo miacuioBauiB. Llg cucrema
BCTAHOBJIIOETHCSI HA TIEPENIHI Kojeca JiTaka 1 OCHalleHa EJEeKTPOJABUTYHOM, SIKHU 3a0e3reuye
HEOOXIHY TATY AJIs pyXy IO 3eMIli Ta 3a0e3edye 3MEHIIIeHHsI Yacy O4iKyBaHHsSI Ha 3IIbOTHIN cMy3i,
OCKUTBKM JITaKM MOXXYTh IMIBUIIE PyXaTHCS 31 CTOSHKHA JIO CTapTOBO-TIOCAJAKOBOI cMyru 0e3
HEOOXI1THOCTI oreparopa abo 10AaTKOBOTO 00JIaTHAHHS.

BucHoBok

31 30UIbIIEHHSAM MACaKMPOIOTOKY B aepornoprax — aBiakOMMIaHii UIIyKaloTh METOAU
3MEHIIEHHS! 3aTPUMOK BWJIBOTIB peEWciB. BykcupyBaHHS MOBITPSHOIO CyAHa HE SBISETHCS
KITIOYOBUM (HhaKTOpOM Y IIbOMY ITUTaHHI, aje MPUIMae ydacTh B 3aTPUMKax PeuciB. 3pOCTa€e MOMHT
Ha BIPOBA/DKEHHS HOBUX CHUCTEM OYKCHUpPYBaHHS MOBITPSHHUX CYJACH, IO Ja€ 3MOTY KOMIIaHisIM-
BUPOOHMKAM LUX CUCTeM, (piHAHCYBaTHM HOBI TNPOEKTH IO IHHOBALIWHUM BHUHaxXogaMm. Y
BIIPOBA/DKEHHI HOBUX CHUCTEM € 0araro mepeBar: 3MEHIICHHS IIKIJUIMBUX BUKHUIIB, 3MECHIICHHS

HaBaHTAKCHHS Ha TUIOTIB, 3MEHIICHHS ()IHAHCOBMX BHTpAT Ha OOCIYyrOBYBaHHS, aje U psia
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HEeJ0JIIKIB. ['0JIOBHUMHU HEOJIIKaMH € TTPOMDKOK 4Yacy, 3a SKHW aeponopTH 3MOXYTh MEPEUTH 10

HOBUX TEXHOJIOTIH Ta HEBEJIMKA CTATUCTUKA TEXHIYHUX MPOOJIEM, 1 CEPBICHOI iCTOPII.

CnucoK BUKOPUCTAHUX JIKepeJI:

1. The Latest in Aircraft Re-Positioning, Towing and Hangar Space Utilization

URL.: https://www.businessair.com/aircraft-press-release/latest-aircraft-re-positioning-towing-
and-hangar-space-utilization

2. TaxiBot. URL: https://www.tld-group.com/ru/technologies/taxibot/

3. Modern and prospective towingmethods aircraft/ binsikosuu O.M., 2022.

URL: https://www.moderntechno.de/index.php/meit/article/view/meit22-01-001/4853

4. Finally, a Towbarless Electric Aircraft Tug with Unique Universal Capabilities

URL: https://www.businessair.com/aircraft-press-release/finally-towbarless-electric-aircraft
tugunigue-universal-capabilities

5. Ooiuitinuii cait npeacraBuuiTsa Deutz B Ykpaini URL: https://deutz.com.ua

6. WheelTug URL.: https://en.wikipedia.org/wiki/\WWheelTug

7. Konneniis O€3MiJIOTHOrO aepoJAPOMHOTO TAravya SK aJbTepHATHBA TPATUILIHHUM
OykcHpyBaJIbHUKaM TMOBITpsSHUX cyaeH / bimskoma O.M., Xapuenko O.B., 2023. URL:
https://www.moderntechno.de/index.php/meit/article/view/meit28-01-031/6020

YK 625.598.2(043.2)
BILIMB MITPAIIIL IITAXIB HA BE3IEKY ITOJIBOTIB B AEPOIIOPTAX

BikTopis [Ipo3nenko
Hayionanenuu asiayiviniu ynieepcumem, Kuig

Hayxosuii kepienux — Bikmop Jluuux, cm.suxnaoadu.

KirouoBi croBa: nmraxu, 0e3mneka rnoiaboTiB, 3ITKHEHHS, MiTrpallii.

OnHUM 3 KIIIOYOBMX AacleKTiB 3a0e3nedeHHs Oe3MeKH MONbOTIB B aepornoprax € CHucTema
3aroOIraHHIO 3ITKHEHHSIM MOBITPSIHUX CYyJIeH 3 NTaxaMU Ta AUKMMHU TBAPHMHAMU SIK O€3M0CepeHbO
Ha aepo/IpoMi, TaK 1 B PEKHUMI MOJIbOTY.

3 i€l METOI0 B KOXKHOMY aepOTOpPTy PO3pOOJSETHCSA Mporpama 3armodiraHHs HeOe3meuHii
NPUCYTHOCTI MNTaxiB Ta IUKUX TBapWH Ha aepojpomi, tak 3BaHa WHMP (Wildlife Hazard
Management Programe) [1].

Jlo KOMIUIEKCY 3axofdiB, fKI TmepeAdadaroThCsl IMIE€H0 MPOTrpamMor0, BXOJHWTH E€KOJIOTO-
OpHITOJIOTIYHE OOCHIIyBaHHS TEPUTOpIi, L0 3HAXOAUTbCA B 15 KIJTOMETPOBIM 30HI HaBKOJIO
aepoapomy. [Ipu 11bOMy JeTanbHO BHBUYAIOTHCS MTAXW Ta UKl TBAPWHU, SIKI MOTEHIIHHO MOXYTh
nepeOyBaTH abo 3A1HCHIOBATH MEPENIT Ha/l III€I0 TEPUTOPI€I0, MICI, SKI MPUBAOIIOIOTH NTAXIB Ta
JTUKWX TBApHUH 1, 3BUYAIHO, OCOOIMBOCTI CE30HHUX MEPENHOTIB MTAXiB B PaiOH1 a€pOAPOMY.

JI1st IbOTO BUKOPUCTOBYIOTHCS, PO3POOJICHI OPHITOJIOTaMHU, KapTH Mirpailii nTaxiB y JaHOMY
perioni. [Ipuknaa Takoi kapTu HaBezeHO Ha puc. 1. Mirpamii nTaxiB TICHO MOB’s3aHI 3 YMOBaMH

Cepe/IOBUINa, SKI BIUIMBAIOTh HA HUX MiJ Yac Mepenbory. Tepuropii, depes siKi MIrpyroTh MTaxw,


https://www.businessair.com/aircraft-press-release/latest-aircraft-re-positioning-towing-and-hangar-space-utilization
https://www.businessair.com/aircraft-press-release/latest-aircraft-re-positioning-towing-and-hangar-space-utilization
https://www.tld-group.com/ru/technologies/taxibot/
https://www.moderntechno.de/index.php/meit/article/view/meit22-01-001/4853
https://www.businessair.com/aircraft-press-release/finally-towbarless-electric-aircraft%20tugunique-universal-capabilities
https://www.businessair.com/aircraft-press-release/finally-towbarless-electric-aircraft%20tugunique-universal-capabilities
https://deutz.com.ua/
https://en.wikipedia.org/wiki/WheelTug
https://www.moderntechno.de/index.php/meit/article/view/meit28-01-031/6020
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MaroTh 3a0e3MeuyBaTy iX KOPMOM 3 OJTHOTO OOKY 1 CTBOPIOBATH YMOBH Oe€3Meku 3 iHmoro. Jlyxe
YacTO LUIAXM Mirpanii NTaxiB CHIBOAJal0Th 3 reorpadiyHUMU KOOPIMHATAMHU PO3MIIICHHS

aepoIPOMIB.

g

Puc. 1 Kapra mirpanii nraxis B Ykpaisi [2]

Y wMexax YKpalHM MOXHa BUAUIMTH JAEKUIbKa 30H, SKi BIOITPalOTh BAXKIUBY pOIb Yy
MIATPUMaHH1 KUTTEIISUIBHOCTI NTaxiB, 0 MIrpytoTh. [lo ofHi€l 3 TAaKUX 30H HANIEKUTD 1 TEPUTOPIS
3axony YKpaiHu 3i 3HauHMMHU Iiomamu [lomicess ta monmwmHamu pidok [lpum’sarti i JlHicTpa, e
MPOXOAATh BAXJIMBI MirpamidHi nuiixu. TyT HaWMOTYXXHIII MIrpamiiiHi IDISIXH — CXix-3axif,
MBHIYHUM CXiA-MIBACHHUN 3aXi/, MBHIYHAH 3aX1-IiBAECHHUN CXiI.

SIk mokasye aHani3 HUIAXIB Mirpauii nTaxiB B YKpaiHu, OUIBLIICTh MTaXiB MarOTh LIUPOKUI
¢poHT nponboty. OcTaHHIN NMPOXOJUTH HE BCIOJU PIBHOMIPHO, @ TOJIOBHUM YMHOM B3JI0BXK pyCell
pi4OK ab0 B €KOJIOTIYHO CIPUATIMBUX MICISX. Taki 30HU € J1y>ke MpUBaOIUBI JUIsl ITax1B Ta YNHATH
HeOe3neKy MoNbOTIB PH MIrpallii nTaxis.

XapakTepHo, 110 MIrparilo XWKHUX NTaxiB MOXHa CIIOCTepiraTH Ha BCild TepuTopii YKpaiHu.
OpHak 11 IHTEHCHUBHICTb BIJIPI3HSAETHCS Y PI3HUX PErioHaX Ta B OKPEMHUX MICIISIX.

Hanpuxnan, yac ta TpuBamicte wmirpamii yaiiok (Vanellus vanellus) ticHo mnoB’s3ani 3
KJIIMaTUYHUMHU (aKTOpamMH, OCOOJIMBO BECHOI. BeCHSHMM MirpamisiM XapakTepHI HEBEIMKi 3a
PO3MipOM 3rpai NTaxiB OJHOTO BUIY.

JIOMiHYIOYMM HampsIMKOM BECHSHOI Mirpamii 4ailok € cXigHuil, Kyau JeTsaTh Ouibime 75 %
nTaxiB. TakoX yaiikaM XapakTepHI JITHI Mirpauii, siki 311HCHIOIOTh MEPEeBaKHO MOJOJI MTaxH 3
paHHIX BUBOJIKIB.

[Tig gac uux mirpaiiii NTaxu JeTATh y 3aX1IHOMY Ta MiBIEHHO-3aXiTHOMY HAIpsIMKaX Ha Mamiit
BucoTi. HalliHTeHCUBHIIIE TPOTATOM A00HM MPOJIT YallOK BiOYBA€ThCS Y PAaHKOBI MOJUHU MICIs
CXOJly COHIISI.

BucHoBok

CrocTepexeHHsI 3a MapHIpyTaMH MIrpailii mTaxiB, BHCOTOIO MEPeNbOTY, IHTCHCHBHICTIO Ta

000BOIO0 aKTHUBHICTIO MEPENHOTIB MTAXIB JI03BOJISE MTEPEA0AUYUTH B a€POIIOPTaX PsJl MPEBEHTHBHUX

3aXO0/iB, K1 3HWXKYIOTh pU3UK 3iTKHEHb [1C 3 mpeacTaBHUKAMU JUKOT TPUPOIH.
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Choucox BUKOPHUCTAHHUX JIZKEPEJI:

1. ICAO Doc 9137: Airport Services Manual, Part 3: Wildlife Hazard
Management. 5th ed.

2. Cesonni mirpauii ntaxis (kapta). URL:
https://pernatidruzi.org.ua/karta_sezonnykh mihratsiy ptakhiv.html

YK 621.314

CYUYACHI TEHJEHIII PO3BUTKY KOHCTPYKIII ABIAIIIMHOI HABEMHOI
TEXHIKHA B HAITPSIMKY EKOJIOI'TYHOI BE3IIEKH

Cepriii Koomienb
Hayionanvnuii agiayitinui ynieepcumem, Kuis

Hayxosuii kepienux — Onee binaxkosuu, k.m.H., 0oy.

KittouoBi citoBa: enekTpoMo01isib, BOJHEBI IBUTYHH, TIEPCIIEKTUBH, €KOJIOT1UHA Oe3TeKa.

3pocTaHHs €KOJIOTIYHOI CBIAOMOCTI y CYCHIJIBCTBI CTHUMYJIFO€ PO3BUTOK HOBUX TEXHOJOTH,
CHpSAMOBaHUX Ha MiHIMI3allil0 BIUIMBY Ha MOBKULIAL. Ll TeHaeHIis crocyeThcs i aBiamiidHOI
HA3eMHOI TEXHIKH, Jie BCe OUIbIIY yBary MpUAUISIOTh €KOJIOTT4HINA Oe3mer.

[IpoananizyeM0O OCHOBHI KOHCTPYKIIiHHI pillieHHS! BUPOOHUKIB-TIIOHEPIB Yy chepl eKOJIOrTIHOI
0e3nekH aBialiiiHOT HA3eMHOT TEXHIKH.

Komnanis Mototok, sika BUpoOJisie enekTpuyHi aepoJpoMHi Tsaradi, Oyna 3acHoBaHa B 2003
pori Kepcrenom Exeptom. Ines enexkTpuyHOro aepoapOMHOIO Tsrauda IMojsraja B CIPOIICHHI 1
M1JIBUILIEHH] 0€3MeKH caMOoTo Tpoiiecy OykcupyBaHHs noBiTpsiHoro cyaHa (I1C).

Tomy pani amapatm KepyrooThCs JAMCTaHIIMHO 3 TMyJdbTa KepyBaHHA 1 3poOIeHi
HaliBaBTOMAaTU30BaHUMH, WLIO JO03BOJISIE BUKIIOYUTH pPYy4HY poOOTy NpH CTUKYBaHi Tsirada i
MOBITPSTHOTO CY/HA.

Posrnsinemo HaitnepcnektuBHimy moaens SPACER 8600 PB (puc. 1). IlpencraBumo neski
TEXHIYHI MapaMeTpy [aHOI MAIMHU: THUI - eJIeKTpUYHHUI Oykcup; TArose 3ycumia -95 T
MIBUJKICTh OyKCUpYBaHHA - 5,4 KM/Tof; rabapuTu - qoBkuHa: 2,6 M, mupuHa: 3,2 M, Bucota - 0,5
M, KiipeHc - 81 mMm; Bara -5,4 T; 3matHicTh TpaHcnoprtyBatu I[IC Baroro no 95 T1; ABHUryH
SNIEKTPUYHOTO TUIY MOTYKHICTIO 2 X 6.9 kBT, 3 Hampyroro 80 B; tun akymynstopa — LiFePOy;
MICTKicTh akymyiisitopa - 4x300 Ar; yac 3apsiaku 4-6 roaus [1].

BukopuctByethes Ha nitakax sk: Airbus 320, Boeing 737, Airbus 220, Bombardier C-Series,
Bombardier Regional Aircraft, Embraer Regional Aircraft, Gulfstream.

Kommaniss Cobus (Himeyunna) - HiMenbKuli BHPOOHHMK TEPOHHHX aBTOOYCIB, IO Mae

MEePCIEKTUBHI PO3POOKHU eJIeKTPOOYCIB 1 BOJHEBHX TPAHCIIOPTHUX 3aCO01B.


https://pernatidruzi.org.ua/karta_sezonnykh_%20mihratsiy_ptakhiv.html
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Mogens ¢.COBUS 3000 - me mepmmii MOBHICTIO €JICKTPUYHHUI MMEPOHHUI aBTOOYC y CBITI,
SIKUH € TOBHO(PYHKIIOHATBHUM aBTOOYCOM [T IIEPEMIIIICHHS aBialacaXXupiB 1O TIEPOHY.

B konctpykuii nanoro aBTtoOycy BHKOpPHCTaHO JiTii-TuTaHatHi Oatapei LTO, ski
3a0e3Meuy0Th MBUIKY 3apsIKy Ta JTOBIUH TEPMIH CITYKOHU.

Mopens COBUS Hydra € mepcrnieKTUBHUM MEPOHHUM aBTOOYCOM Ha BOJIHEBOMY JIBHTYHI.
Bonens — 1ie HOBwmiA nwisx 10 iHHOBaIid, i COBUS e mioHepom