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YAOCKOHAJIEHHS ITIIAT'OTOBKU ®AXIBIHIB [IUBIJIBHOT'O
SBAXUCTY IJIAXOM OITAHYBAHHSA IEPCIIEKTUBHUX HAIIPAMIB
3ACTOCYBAHHSA KBAJAPOKOIITEPIB (MYJIbTUKOIITEPIB)

ApPryMEHTOBaHO aHali3 IEPCHEKTUBHUX HaNpsMIB 3acCTOCYBaHHS KBaJpPOKOITEPiB
(MyJIBTHKONITEPIB) MiJ Yac JIIKBIAYBaHHS MOXEK Ta HaI3BUYAHUX CHUTYaIllll a TaKOX NPOBEICHHS
JOCTIDKeHb Y IapuHi Oe3meku pyxy. OmmcaHo 0a30Bi BUMOTH [0 KBaIpOKONTEPIB, IO MOXYTh
3aCTOCOBYBATHCS B OKPECICHHX BHIIagKax. BcTaHOBJICHO, IO B MOJAIbLIIOMY HEOOXiIHO HPOBECTH
eKCIICpUMCHTANBHI TOCTIKEHHS, SKi O TO3BOJIIN OLTBII TOYHO BHIUIMTH KOPHCHI MOKIIHBOCTI
KBaJPOKONTEPiB (MyIBTHKONTEPiB) B Tally3l OCBITH, IiJ Yac JIKBiIyBaHHSI MOXCEXK, JiKBimaril
HACIIIKIB HAaI3BHYAMHUX CUTYaIlill 1 JOCHI/KEHb B ramy3i OC3MeKH TOpPOXKHBOro pyxy. Hasemeno
aHaJIi3 3aCTOCYBaHHS Cy4YacHUX KBaJPOKONTEPIB y NUBIIBHIN cdepi.

Kawuosi caoBa: kBaapokonTep (MyJIbTHKONTEpP), MOXKEKA, HAI3BUYAWHA CHUTYyAIlis,

JIOCJIIPKEHHS], MOHITOPUHT

IIpuBenen aHammM3 NEPCHEKTHBHBIX  HANpaBIEHHWH MPUMEHEHHS KBaJPOKONTEPOB
(MynBTHKONTEPOB), B YAacCTHOCTW: TPH JHUKBHAALWH II0KapoB, JIMKBUIAIMK  IOCIEICTBHI
Ype3BBIYANHBIX CUTYAIMH, HCCIEAOBaHNI B 001aCcTH O€30MaCHOCTH JOPOXKHOTO ABMKEHUs. ONHcaHbl
0azoBble TpeOOBaHHMS K KBaJgpoKomnTepaMm (MyJbTUKONTEpaM), KOTOPbIE MOIYT INPHUMEHATHCS B
ONpEeNeNeHHBIX  ClydasX. YCTAHOBJIEHO, YTO B  JalbHEWIIEeM HEOOXOJUMO  TPOBECTH
9KCIEPUMEHTAIBHBIE HCCIEIOBAaHMUA, KOTOpble OBl IO3BOJHJIM TOYHEE BBIACIUTH IIOJE3HBIC
BO3MOKHOCTH KBaJPOKONTEPOB (MYJIBTHKONTEPOB) B OTPSACIM OOpa3oBaHMS, NPH JTUKBUAALUU
MOXKapoB, JIMKBUJIAIMU IIOCIEACTBUH UpPE3BBIYaWHBIX CHTyallMi W HCCIEeNOBaHMHA B oOJacTh
6€301acHOCTH JIOPOXKHOTO JIBIKEHUS

KaroueBble cioBa: kBajgpoxontep (MyJIBTHKONTEp), TOXKap, Ype3BbIUaifHas CHTyarus,

HCCIcJ0BaHUA, MOHUTOPHUHT

Showed the analysis of the promising areas of application quadrocopters (multicopter), in
particular: the liquidation of fires, disaster relief, research in the field of road safety. Described the
basic requirements for quadrocopters (multicopters), which can be used in certain cases. Established
that in the future it is necessary to carry out pilot studies, which would allow more accurate highlight
useful features quadrocopters (multicopters) in education sector, in liquidation of fires, emergency
management and research in the field of road safety

Keywords: quadrocopter (multicopter), fire, emergency, research, monitoring



ITocranoBka mpo6JjiemMu. Po3BUTOK HAYKOBO-TEXHIYHOTO MPOTPECY, a came
KOJIOCAJIbHI TEXHOJIOTI4HI 3MiHHM, 10 BinOysucs HampukiHii XX — moyatky XXI
CTOJIITh, 3yMOBHWJIM MOYAaTOK JIOKOPIHHUX MEPETBOPEHb B Oaratbox ramyssx. [losiBa
HOBITHIX TEXHOJIOTIH YMOXJIMBWJIA 1 3HAYHO TMPUCKOPHIA PO3BUTOK IMPOILIECIB
rnobamizarii B cBiTi. OOuaBa 111 pakTu BIAKPUIXM HeOayeHl JOTH MOXJIMBOCTI B
Oarathox cdepax, 30KkpeMa 1 B Tally3l OCBITH. TakuM YWHOM, TEXHIUHIN mporpec
Hajae HeOaueH1 J0C1 MOKIIMBOCTI JIJISl YTOCKOHAJICHHST OCBITHBOTO TIPOIIECY.

Bigomo, 1o Oe3misioTHa aBiallis aKTMBHO PO3BUBAETHCS HA CHOTOAHINIHIN
JeHb (po3poOKa OE3MIIOTHUX JITATbHUX anapaTiB, 30KpemMa APOHIB, MyJIbTHKONTEPIB
1 T. I.), OCKUIbKM NEPCHEKTHMBA Traidy3eil iX 3acCTOCYBaHHA HAJ3BUYANHO HIMPOKA.
JlocBiz 3aCTOCYBaHHS KBaJIPOKOIITEPIB CBIIUUTH, 110 3a3HAUYeHI OE3MiJIOTHI JITAIbHI
amapaTd € JOCUTh KOPHUCHUMHU NpH 3amoOiraHHl Ta pearyBaHHI Ha HaJ3BUYaliHI
cutyaiii [1-2] (3#iomMKa 3 MOBITPs, aHATI3 OTPUMAHUX JAHUX, MOIIYK MOCTPAXKIATUX
3a IOMOMOTOI0 J1aBaviB iH(QPaYEpPBOHOTO BUMPOMIHIOBAHHS TOIIIO).

[lepcieKTUBHUM BUTJISJA€ 3aCTOCYBAHHS O€3MUIOTHUX JITAIbHUX anapartiB y
nuBUIbHI  cdepl (Bimeodikcariss TPAaHCIOPTHUX IOTOKIB, ONTHUMI3AIlisl CXEM
oprasizaiii JOpOXHBOTO PYyXy, MapHipyTiB Tomo). ToMy CbOrO/JHI aKTyaJbHUM €
3aBJaHHS MOJIAJBIIOT0 PO3BUTKY JOCIHIKEHD y TaH1i ramysi.

Buknang ocHoBHOro Marepiany. Posrisgaioun MOMXKIMBOCTI Cy4acHHX
aBlalllfHUX 3ac001B 3 TOYKH 30py 3a0€3MEUEeHHsS] MAcIITa0HOCTI Ta Oe3nepepBHOCTI
MOHITOPUHTY TMPUPOJIHO-TEXHOTEHHUX PHU3MKIB 1 3arpo3, OKPEMO CJiJ 3BEPHYTH
yBary Ha O€3MUJIOTHY CKJIAJ0BY aBlalliifHOI KOMIIOHEHTH, sIKa OCTaHHIM YacoM
aKTUBHO TIPOTPECY€ 3aBISKM PO3BUTKY aE€POKOCMIYHMX Ta 1H(OpMaIliitHO-
TEJIEKOMYHIKAIMHUX TeXHOJoriii. Bapro Big3Hauwmth, mo pobora [3] Bkasye, 1o
CUCTEMHHUI aHaji3 MPUPOJHO-TEXHOIC€HHUX 3arpo3 B YKpaiHi Ta CBITI CBIAYUTH PO
CTpIMKE 3pPOCTaHHS BChOTO CIEKTPY HEOE3MeK 1 aJeKBaTHOIO BIAMOBIIIIO0 Mae OyTH
TaKUil >K€ CTPIMKHK PICT MOTEHINATy CaMO3axHCTy Ta YIPaBIiHHA pPHU3UKaAMHU.
Opni€ro 13 CKIAQAOBUX CHUCTEMHU YIpPaBIiHHSA pU3UKaMH Ha TJ00aJbHOMY,
pPETiOHATLHOMY, MICIIEBOMY Ta 00’€KTOBOMY PIBHI € CTBOPEHHS MOTYXKHOI CHCTEMU

MOHITOPHUHTY, aBialliifHa KOMIIOHEHTa SKOi Mo)ke OyTH Haile()eKTHUBHIIIOW cepen



icHytounx. be3minoTHa aBiaiisi iCHye 3 4aciB Jpyroi CBITOBOi BiiHHU. 30Kpema y
poboti [4] BKa3aHO, IO CHOTOAHI PHUHOK OE3MIJOTHUX JITaJbHHUX arnapaTiB
(KBaaApOKOMNTEPIB) CTPIMKO 3pocTae. He3Bakaroun Ha CBOIO OMaHJIMBY MPOCTOTY IIi
MalIMHA OOIIMIOTh 3MIHUTH CBIT MaiOyTtHproro. He mapma Maccauycerchkuit
TEXHOJOTIYHUM  1HCTUTYT BKJIIOUMB iX JI0 CHOHCKY JECATH  HaWOLIbII
0araToo0IA0UYNX TEXHOIOI CHbOrOIHIIIIHBOTO THA.

B poborti [5] HaBeneni gecarh ramysed, B SKHX 3aCTOCOBYIOTBCS CyYacHI
JIPOHU

1. Cinbebke rocnoaapcTBo. KBagpokonprepu 30HMparoTh JaHi PO KyIbTYpH 1
BpO’Kai B pEKMUMI PEATbHOTO Yacy.

2. Enepriga. Enepretuyni kommaHii OIISIIal0Th KIJIOMETPU BOJOMPOBOIIB 1
Ha(TOMPOBO/IIB 32 JOIOMOTOK0 aBTOHOMHHUX KBaJPOKOIITEPIB.

3. Hepyxomicte Ta OymiBauntBo. Kaapokonrepu ¢doTtorpadyroTs 1
PEKJIaMyIOTh HEPYXOMICTh, BiJI TOJIB JJIA Trojiby 1O XMapouocCiB; TaKOX 3a
JIOTIOMOTOI0 HUX CTIIOCTEPIratoTh 3a MPOLECOM CIIOPYAKECHHS.

4. llIBunke pearyBaHHs Ta aBapiiiHi ciiy>xOu. KBajmpokonrepu nomoMmararoTh
IpU MOWIYKY 1 pATYBaJbHUX OIEpalisix, MNOYMHAIOYM BIJ JICOBUX MOXKEX 1
3aKIHYYHOYH MOIITYKOM JIFO/IeH, TOXOBAHMUX il CHITOM, 3 JIOTIOMOTOI0 1H(PpauepBOHUX
JTATYHKIB.

5. HoBuHu. MoxHa MBUAKO 1 0O€3MEYHO PO3TOPHYTH KBAAPOKONTEPH st
BHUCBITJICHHS BAXJIMBUX KaTacTpo(diuHUX ab0 BIMCHKOBUX 30H.

6. [loctaBka xapuyBaHHS 1 MOCWIOK. Pi13HOMaHITHI KOMMaHii, BKJIIOYaIOUU
Amazon, MIaHYIOTh PO3TOPHYTH MEPEXK1 OE3MIIOTHHX arapariB JJIS JOCTABKU 1XKl,
MEJIMKaMEHTIB 1 IPOCTO IMOCUJIOK 110 BChOMY CBITY.

7. @otorpadis 1 kinemaTorpad. 3 JOMOMOro0 KBaApOKONTEPIB MOKHA JIETKO
1 ICTIIeBO POOUTH 3HIMKH 3 BUCOTH 1 TiJ] PI3HUMHU KYTaMHU.

8. HaykoBi qocCiiIyKeHHS.

9. [IlpaBomopsmok. Ksagpokonrepu MOXYTh OyTH BHUKOPHCTaHI B
HAJ3BUYANHUX CUTYAIlIsX, IPU PO3MIHYyBaHHI1 00 3aTpUMaHHI 3JI0YMHITIB.

10. Po3Baru. JIpoHu — 11€ POCTO 11KaBO.



BukopuctoByroun kamepu CHOXKHBYOTO Kiacy a00 By3bKOCHEIliami30BaH1
JaTYUKU A7 OTpuMaHHs 300pakeHb 3 BIIJIA, HaMm BiKpUBaIOTHCS BEP1 sl HOBUX
KapT 1 MOJIEIIOBaHHS PIlIeHb, K1 Oyl HEMOXJIMBI ISl JIOCATHEHHS 1 3a0upayu
Oararo yacy B MuHyjomy. CydacHe nporpamue 3adesneuernts (Pix4Dmapper Ta iH.)

JT03BOJIsSIE BUPOOIATH BUCOKOTOUHI OpTOodoTOIUIaH|, Moay:i 1 3D-mozeni.

Puc. 1. CyuacHi iHpopMalliiiHl TEXHOJIOT1 B OCBITI

Otox,  OOIPpYHTYEMO  MOXIIHMBOCTI  3aCTOCYBaHHS  KBaJpPOKONTEPIB
(MyJTBTHUKOINITEPIB) MiJ Yac JIKBIAYBaHHS TMOXKEX, HAA3BUYAHHUX CHUTyaIiil 1
MIPOBEICHHS 1HIITNX JTOCTIKCHb.

1. 3acTocyBaHHs mijg Yac JIKBIIALil MOKeX.
3acToCcyBaHHS KBaJ[POKONTEPIB JO3BOJUTH OLIbIN SKICHO OpraHi3yBaTH Ta
3MIMCHUTH PO3BIAKY MOXKEXK1. 30KpeMa, 3a JOTTOMOTOI0 BIICO3MOMKHU 00’ €KTY MOMKENKI
MO’XKHa BCTAaHOBUTH BHpIIIAJIbHUN HaNpSIMOK ONEpaTUBHUX [l 0e3 3aayyeHHs
0CO0OBOTO CKJIay, HAPUKIIA, JIJIsi OOCTEKEHHSI TIOKPIBJIl UM 3aiiMaHb Ha MOBEpXax.
Takox Takuil JiTaNbHUM anapaT Moxe OyTh oOJlaHAHUM JaTYMKaMH (TEMIEpaTypH,
IIUTHHOCTI 33IMMJICHHS ) Y 1H(OPAYEPBOHOIO KAaMEPOIO JIJIsl BUSBIICHHSI JIFOJICH TOIIIO.
HeoOxigH1 kpuTepii KBaApoKONTEpA:
- Kamepa 3 BUCOKUM PO3IIMPEHHSIM Ta CUCTEMOIO CTa01I13allii;
- MoxymBicTh GPS HaBeneHHs;

- MOXJIMBICTH «3aBHUCAHHS Haad BKa3aHUM MiCI_IeM;



- aBTOIIOBEPHEHHS y EKCTPEHHUX CUTYaIlisX;

- 3aXMCT BiJI YMHHHUKIB MOKEXKI;

- MABUINEHA BaHTAXKOIIJAWOMHICT, (11 BCTAHOBJICHHS JaTYMKIB Ta
aHaI3aTopiB).

[IpakTrka AOCHIIKEHb MOKAa3ye, 110 B raiy3i JIKBIAALIl MOXKEX PO3pOOIEHO
JEKUIbKa 3pa3KiB JPOHIB, sIKI O MOTJM AESKOI0 MIpOI0 JIOMOMOITH y BUPIIICHHI
MOCTaBJICHUX 3aB/IaHb.

Ipancbka kommaniss RTS Ideas po3poOuna 1 ycminmHo BUIpoOyBasia JTOTOTHUIT
ITIOITYKOBO-PATYBaJIbHOrO JpoHa Pars. JlaHui KBagpoKONTEp BHUKOPHUCTOBYETHCS
ChOTOJIHI SIK 3aci0 ISl pATYBaHHS MOTEpHUIMX HA Boii. IIpote, B mMailOyTHROMY, €
HaMIpy 3aCTOCOBYBaTH HOTo i JIKBiAAIli HEBEJIMKUX OCepenkiB moxexi. Ha

PUCYHKY 2 300pakeHO JaHui IpoH. [6].

Puc. 2. JIpon Pars 13 ycTaHOBKOIO TOXKEKOTACIHHS

B O6’ennannx Apabcpkux Emiparax po3poOuin Oe3miIOTHUK IS JTIKBiIamii
noxkexxk B xmapouocax [9]. [lpucTpiii oOcHalieHHI CIEI[iaIbHOIO CHCTEMOIO
aBTOIUIOTYBaHHSI 1 MOXKE O0OXOIUTHUCS O€3 TOMTOMOTH JIFOAUHHU.

2. 3acrocyBaHHSl KBaJAPOKONTEpPiB miJ 4Yac JiKBigamili HaA3BU4YaHUX
CUTYyAIliMl.

B upoMy BuUMNagKy 3acTOCyBaHHSI KBaJpPOKOMNTEpa [103BOJUTH 31HCHIOBATH
OOCTE)XEHHS 3HAUHUX TepuTOpiil 3 BucOTHU. Lle sBNsAETHCS BKpail akTyaqbHUM IpU

MOIITYKY MOTEPHINX B PE3yJbTaTi MOBEHEH, CXOKEHHS JIaBUH, 3eMJIETPYCIB 1 T. II.



Bukopuctanss JATYMKIB Ta aHaJi3aTopiB JO3BOJIUTh BCTaHOBUTHU
MICII€3HAaXO/KEHHSI MOTEPIINX i 3aBajlaMH, iX MOIIYK B JIicax 1 TOMy MOiOHe.
HeoOxiaH1 kpuTepii KBaApOKONTEPA:

» Kawmepa 3 moctaTHIM pO3IIUPEHHSM;

» Mooxausicte GPS HaBeneHus;

» MOXIIMBICTh «3aBUCAHHS HAJl BKa3aHUM MiCIIEM;

» ABTOITIOBEPHEHHS B EKCTPCHHUX CHUTYAIlisX;

» lligBuIieHa aBTOHOMHICTh pOOOTH;

» IlizBuieHa TaapHICTh YIPABIIHHS 1 Iepeaadi iHpopmarrii.

KBaapokonTepu MOXYyTh IMUTITATH 1 3IHCHIOBATH 3MOMKY B THX CHTYaIlisX,
KOJIU JIICTATUCS IO MICLIA HaJA3BUYAHHOT CUTYaIlll IHIIUMH CIIOCOOaMU HEMOXIIUBO, a
JOJICHKI pecypcH 1 yac 0OMEKeHi.

Hackinbku eekTUBHUMHU MOXYTh OyTH KBaJpOKOITEPH, MOKa3ajdu OCTaHHI
noJii, B SIKAX JITaJbHI armapaTv CyTTEBO JOMOMOIIIH pATYBalbHHKaM. [2]. V TpaBHi
2014 poky cranacs noBiHb Ha bankanax. KinmpkicTe omamiB Oymna HaiOUIBIION 3a
octanHi 120 pokiB, 10 TPU3BEIO O TOTO , IO BEJIMKI TEPUTOPIl OMUHUIUCA

3aTOIUICHUMU 1 COTHI THCSY JIFOCH OYyJIM 3MYIIIEHI TOKUHYTH CBO1 OYAMHKH. (pHC. 3)

Puc. 3. IloBinb Ha bankanax 2014 poky

OnuuM 3 HeOe3MeYHUX HACHiJIKIB MOBEH1 OyJio Te, 1o 00iacTi, Ae 3 YaciB
BIMHM 3QJIMIITWINCS MiHH, 3MICTHJIMCS Yepe3 3CYBH. 3a JOMOMOTOI0 KBaJPOKOMTEPA

Oyna 3poOneHa 3iMOMKa 3 TIOBITpS, sSKa JOTMOMOIJIA ieHTU(]IKyBaTH MIHA 1



MpoaHali3yBaTH, K 3CYBH BIUIMHYJIM Ha IXHE PO3TAllyBaHHA B TPYHTI. 3aBISKH
300paxenHsM, ski 3HAB bBIIJIA, Oyna ctBopena 3D-kapra, a reocratuyHe
MO/JICTFOBAHHS TIOKA3aJ10, B IKUX HAMPSMKaX MOTJIA TIEPEMICTHTUCS MiHH.

B pesynbrarti 3emnerpycy B Kutai (mposinmis FOubHanb) y cepmai 2014 poky
3arunyJo nonan 600 oci6, 2400 oci6 Oynu nopaHeHi. 1106 onepaTUBHO MPUCTYIIUTH
0 TOIIYKIB TOTepninux, OyJI0 BHUPIIIEHO BUKOPUCTOBYBATH JIBa  THUIIU

kBajpokorrepis: DJI S900 i DJI Phantom 2 Vision + .(puc. 4).
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Puc. 4. Mynstuxontep DJI S900 (a) 1 kBanpoxonTep DJI Phantom 2 (0)

3aBasku O€3MUIOTHUM JITAJIBHUM amnaparaM MoOKHa OyJio BHU3HAUYUTU
MPIOPUTETHICTD MOUTYKOBO-PATYBAJIBHUX POOIT B PI3HUX pailoHaXx.

OTxe, SIKIIO y3araJbHUTH BUIINE3a3HAUYECHUN MaTepiall, TO MOXEMO CKa3aTH,
0 y UApuHI JIKBiJalii HaA3BMYAWHUX CHUTYyallill 3po0JeHO HAa MOPSAOK Oliblie
KPOKIB, aHDXK Y TaJly31 JIKBIAAIT MOXKEXK.

3. IlpoBeneHHsI IHIIUX JOCTiAKEHb.

[TepcieKTUBHUM BUTJISAIAE 3aCTOCYBAHHS KBAJAPOKOIITEPIiB JUIA AOCTIHKCHHS B
1apuHi 0e3NeKu pyxy Ta ONTHUMI3allii MapIIpyTiB MOKEKHO-PATYBAIBHOI TEXHIKH.
3acTocyBaHHS KBaJpOKOITEPa AaCTh 3MOTY 3/IIMCHUTH Bie0(]iKcaIlio TpaHCIIOPTHUX
MOTOKIB HUISIXOM 3aBUCaHHS HAJ IEPEXPECTSIM Ta OTPUMAHHAM OUIbII SIKICHOTO B1J€O
MeTrogoM 6 XBWIMHHUX BiIpi3kiB. Hapgam #oro MokHa omnpanboByBaTH B
KaMepaJIbHUX YMOBAXx, 110 JIO3BOJIUTh 3MEHIIMUTH KUIbKICTh JOCTITHUKIB. OTpuMaHa
iH(dopMarris Oyae KOPUCHOIO IS ONTUMI3AIlli MapIIPYTIB PyXy MOKEKHOI TEXHIKU 3
TOYKH 30pY O€3IMEKH pyXy Ta TPUBAIOCTI CJIITyBaHHS.

HeoOxiaH1 kpuTepii KBaapoKonTepa:



- KamMepa 3 BUCOKHM PO3IIMPEHHSIM;
- MoxymBicTh GPS HaBeneHHs;

- MOXJIMBICTb «3aBUCAHHS HaJl BKA3aHUM MICLIEM;

- ABTOMOBEPHEHHS Y €KCTPEHUX CHUTYAIIisIX.

Ha cporoguimHiii J€HH TPOBITHUMH BHUPOOHUKAMHU JIIOOUTEIIbCHKHUX
kBajgpokonTepiB € Parrot Ta DJI, ane 3apa3 iM roTyeThcsi CKIACTH KOHKYPEHI[IIO HOBA
komnanisi Ehang, sika mianye 3aBoroBaTH PUHOK 3aBASIKM BHUITYCKY KBaJIpOKOITEpa
Ghost. Komnanii Ehang Bpamocs cTBOpuUTH KBaJpOKONTEp 3 HAMOUIBII MPOCTHM
yrnpaBiiHHAM. J[aHuii G€3MUIOTHUK OCHAIEHUN MOXIJIMBICTIO MOBEPHEHHS B TOYKY
BUJIOTY Ta 3aBUCAaHHA B TMOBITPl. YMNpPaBIiHHA MOJBOTOM 3JIMCHIOETBCA 3
JIOTIOMOT'OI0 peaIbHOI KapTH MICIIEBOCTI. TaKOXK MOKHA PETyJIIOBATH HAXWJ JPOHA 1
MPUKPIIJIEHOT KamepH. 3B’SI30K KBAJAPOKONTEpa 13 CMapT(POHOM 3HINCHIOETHCA 3
nornoMororo nepenatunka G-BoX, sxuii 3a0e3neuye poboTy B pajiyci 966 mertpis.
Takox Ehang po3poOnsie BnacHul 8-kaHaNIBHUIN MyJIbT JUCTAHIIWHOTO YIPAaBIIIHHS.
Ile poOuTbcs 3 METOO NIABUIIEHHS OE3MEKH 1 MOJIETHICHHS MPOLECy pPYYHOro
ynpaiiHHs. Ghost Moxe JiTaTi 3 MaKCUMaJIBHOIO MIBUIKICTIO 710 21,9 M/c, oHak 1o
3aMOBYYBAHHIO 3 LIUJIIIO0 O0€3MEeKH MIBUIKICTh oOMexeHa 1o 4,47 m/c.

[ToTpeba B HOBITHIX TEXHOJIOTISAX, OCOOJIMBO B BUIUX HaBYAJIbHUX 3aKJIaJIax,
npucyTHs 3aBxkAu. OCOONIMBO SICKPaBO 11€ BUIHO Ha Mpukiaai Ykpainu. Ha xanb, B
BUINMX HAaBUAJbHUX 3aKjIaiaX YKpaiHM yCiX BUAIB aKpeauTallil ICHYIOTh MPoOiIeMu 3
TEXHOJIOTisIMU  Ta  obmamHaHHsM. OJHaK, 1€ 3aKOHOMIPDHUW  pe3yibTaT
HECIIPOMOYKHOCT1 OCBITHBOI raiy3l VYKpaiHM KOMepuiaidi3yBaTH CBOi HAayKOBI
pe3ynbTaTH (SIK, HampuKiaji, e yacto pooutscs B CILIA). [TpakTuka HaB4aHHS 4yepes
JOCHIKEHHsT J00pe 3apeKoMeHAyBajla cebe B pO3BUHYTHX KpaiHax. YdacTb
CTYICHTIB Y JMOCHIDKEHHSAX Ja€ iM 3MOry HaOyTH HEOOXIJIHMX 3HaHb Ta HAaBUYOK,
BMIHHS KPUTHYHO MHCIUTH Ta €(PEKTUBHO 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS HA
MIPaKTHIIL.

CborojiHi HayKOBO-TEXHIUHUW MpOTpec, 30KpemMa Oe3MiJOTHA aBialliiiHa
KOMIIOHEHTa, HaO0yBae Bce OLIBIIOrO PO3BUTKY, IO CYTTEBO BIUIMBAE€ HAa OCBITHIO

ranxysb. 3’SIBISE€ThCS MOXKJIUBICTh 3D-MonentoBanHs B pizHUX cdepax, (oTo Ta Biaeo



3OoMKH 0e3 3aiydeHHs nepcoHairy. [Ipote, 3apa3 1 ramy3p mepebyBae Ha erari

PO3BUTKY, TOMY aKTyaJIbHUMU € TIOJAJIbIII TOCHTIKEHHS B TAHOMY HAPSIMKY.

Puc. 5. Pesynbrat 3D-Mo1€/110BaHHs HA OCHOBI 300paKeHb, HaJJAHUX

KBaJPOKONITEPOM

BucnoBku. B po0OoTi HaBeneHO aHami3 TMEPCHEKTUBHUX  HAMpSIMiB
3aCTOCYBaHHS KBaJIPOKONTEPIB (MYJbTUKOINTEPIB), 30KpeMa: MiJ Yac JIKBILyBaHHS
MOXKEXK, JIKBIJALlI HACHIIKIB HaJA3BUYAHHUX CHUTyalld, JOCIIKEHb Yy LIApUHI
Oe3rmeku JOpOXKHBOTO pyxy. Omucani 0a30BI BHUMOTH JI0 KBaJIPOKOIITEPIB
(MyJIBTHKONTEPIB), LI0 MOXKYTh 3aCTOCOBYBAaTHUCA Y OKpECICHUX BHUIAIKaX. Y
MOJAIBIIIOMY JIOUUJIBHO TPOBECTH EKCIIEPUMEHTAIbHI JOCIIDKCHHS, sAKi O Jamu
3MOTy  TOYHINIE  BUOKPEMUTH  KOPHUCHI  MOXJIHMBOCTI  KBaJpOKOITEPIB
(MyJIBTHKONTEpIB) B Taly3l OCBITH, MiJ Yac JIKBIAYBaHHS TMOXKEX, JIKBIIALI]
HACJIIJIKIB HaJI3BUYAHUX CUTYyaIlld Ta JOCIIDKCHb Yy IapuHI O€3MEKH JOPOKHBOTO

PyXy.
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