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MPOLIECC U3MEPEHHW S U3SMEHEHM BICOTHI BEUHOM MEP3JIOTHI,
MOJBEPXXEHHOM TASSHUIO U TEPMOKAPCTY, C IOMOIIBIO
BECIIMJIOTHBIX JIETATEJIBHBIX AIIITAPATOB

YIIKBIIICHI3 YUY AIITAPATTAPBIHBIH KOMETIMEH BAJIKY MEH
TEPMOKAPCTKA BEVIM MOHI'T MY3 BUIKTITTHIH ©3TEPYIH OJIIEY
MMPOLIECI

THE PROCESS OF MEASURING CHANGES IN THE HEIGHT OF PERMAFROST
EXPOSED TO DECAY AND THERMOKARST USING UNMANNED AERIAL
VEHICLES

AHHoTaumsi: B 1anHOW craTtbe TMpEACTaBlI€Hbl METOAbl HA3€MHOIO0 W JIUCTAHIIMOHHOTO
30HAUPOBAHUA U1l U3MEPEHUS U3MEHEHHUH BBICOTHI BEUHOW MEP3JIOTHI C PA3JIUYHBIMU YPOBHSIMHU
TOYHOCTH U IIPOCTPAHCTBEHHOT'O OXBaTa.

Karouessble ciioBa: Tepmokactpa, BITJIA, mepanora, 1poH, a3podhoTOChEMKa.

Angarna: byn makamana JonfiK MeH KEHICTIKTIK KaMTYIBIH SpTYpIi JeHrewsepi O0ap MoHIT My3
OMIKTITiHIH ©3TepYiH JIIIIeyre apHAIFaH KeP/IETi XKoHe KATBIKTBIKTaH 30HATAY S/IicTepi OepinreH.
Tyiiin ce3aep: TepMoKacTpa, YIIKBIIICHI3 YIITy alllapaTTapbl, My3, IPOH, a3podOTOTYCipiIiM.

Abstract: This article presents methods of ground and remote sensing for measuring changes in
permafrost height with different levels of accuracy and spatial coverage.
Keywords: thermocastra, UAVS, ice, drone, aerial photography.

BBenenune. Beunass Mep3noTa OnMChIBAET MOYBBI M APYTHE TPYHTOBBIE MaTE€pHaNbl, KOTOPbIE
HENpPEepbIBHO MPOMEP3al0T B TEUYEHHE JABYX WIM Oojiee JIET M HAXOIATCA IMOJl 30HOM CE30HHO
OTTauBaIOIIUX TPYHTOB, HA3bIBA€MOW AaKTHUBHBIM clioeM. Penbed BeuHON Mep3/10Thl OOBIYHO
UCTBITHIBAET IIMKJINYECKHUE KOJIEOAHUSBBICOTHI N3-3a €KETO/IHBIX IIMKIJIOB 3aMep3aHHsI-OTTauBaHU B
AKTHBHOM CJIO€. 3aMep3aHue TPYHTOBBIX BOJH MX PACUIMPEHHE OCEHBIO BBI3BIBAIOT IOJHATHE WU
IIy4eHHE MECTHOCTH, B TO BPEMs KAK TasHHUE JICASHBIXJIUH3 M IOPUCTOIO JIbJa BECHOM U JIETOM
BBI3BIBAET ITPOCEIAHUE MECTHOCTH. J{0NTrOCpOYHBIE OAHOHANPABICHHBIE H3MEHEHUS BBICOTBI MOTYT
OBITH pE3yNbTaTOM TassHUS BEYHOI Mep3J10Thl, 0cOOEHHO BOOTaThIX JIHJIOM CpE/Iax, OCTaBIIsAs MOCIIe
ce0st 0OpyIIMBIIYIOCS TOBEPXHOCTh 3€MJIM U3-3a TasHUS MOA3eMHOr0 Jibja. HanpuMmep, mocrenenHoe
JUIMTEJIBHOE TasHUE MAaCCHUBHOIO IIOJ3€MHOIO JIbJJa MOXKET IPUBECTH K MEIJICHHOMY U
PaBHOMEpPHOMY OITYCKAaHHIO IOBEPXHOCTH JaHAIIA(Ta, KOTOPOE MOXKET ObITh HE OOHAPYKEHO Kak
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YTOJIAFOIIMKACS aKTUBHBIN CJIOM.

Hepnonm aHOMaJIbHOU JIETHEMN JKapbl WIK YBCIIMYCHHA KOJHMYCCTBA OCAJIKOB MOTYT TAK’KC BLI3bIBATH
Oomee ObICTpBIE (OPMEBI IETPaIAllNA BEUHOW MEP3JIOTHI, Ha3bIBAEMBIC TEPMOKAPCTOM. TepMOKapCT BKITIOYAET
TaKWe HapylIeHus, Kak PeTPecCHBHOE OTOJI3aHIE OTTAaUBaHU, OOpyIIeHNE TOP(SHBIX TIATO U OCENAIOIINe
CECTU JICOAAHBIX KWUIJII. BaxHO MMeTh BO3MOKHOCTH OTCJIEKHUBATH JITHU MMPOCTPAaHCTBCHHO HCEPABHOMCPHLIC
HU3MCHCHUS IMOBECPXHOCTHU, BBI3BAHHBLIC OTTAUMBAHUEM, IIOCKOJIBKY OHHW MOIYT HCTATUBHO IOBJIMATL Ha
CEBEPHYIO HHPPACTPYKTYPY, IKOCUCTEMBI U KA9€CTBO BOJIBI.

Br11o paspaboTaHo HECKONIBKO METOI0B HA3eMHOT'O U AUCTAHIIIOHHOTO 30HANPOBAHUS ISTU3MEPEHNUS
W3MEHEHUH BBICOTHI BEYHOH MEP3JIOTHI C Pa3MUYHBIMU YPOBHSIMH TOYHOCTH M MPOCTPAaHCTBEHHOI'O OXBATa.
MeToapl Ha MeCTe BKJIIOYAIOT HCIIOIB30BAHNE CTATBHBIX WITH CTEKJIOBOJIOKOHHBIX CTEPKHEH, 3aKpEIICHHBIX B
BEYHOU MEp3JI0Te, YTOOBI 00ECTIEYNTh CTA0OMIIBHYIO TOYKYOTCUYETa, IT0 KOTOPO MOXKHO W3MEPHUThH JIOKAITbHBIC
W3MEHEHUS BBICOTHI.

Metoanbl. Bputo pazpaboTaHo HECKOJIBKO METOJ0B HA3€MHOTO M JUCTAHIIMOHHOTO 30HAWPOBAHHMS IJIs
M3MEepEeHIsI K3MEHEHHUI BBICOTHI BEYHON MEP3IIOTHI C Pa3IHYHBIMHA YPOBHSIMHU TOYHOCTH U POCTPAHCTBEHHOTO
oxBaTa. MeToJapl Ha MECTE BKIIOYAIOT HCIOJb30BAHHME CTAIBHBIX WM CTEKJIOBOJOKOHHBIX CTEpXKHEMH,
3aKpEIJICHHBIX B BEYHOW MEp3JTIOTEe, YTOOBI O0ECTIeUNTh CTAOMIBHYIO TOYKY OTCYETa, 10 KOTOPOW MOIXKHO
WU3MEPUTh JIOKAJbHbIE W3MEHEHHUS! BBICOTHL. MOIU(PHUINPOBAHHBIC ATIOMUHHEBBIE TPYOBl AJISI OTTAaUBAaHMS,
TaK)Ke 3aKpEIUICHHbIE B BEYHON MEP3IIOTe, MOXKHO HMCIOIB30BaTh AJISI OMPEIeNICHHUS TOIOBBIX HIIH CE30HHBIX
ypOBHEH Mpoceaanus IpyHTa B OTAEIbHBIX MecTax. bonee HenmpepbIBHAs perucTpanus NobemMa U OIyCKaHHs
MECTHOCTH MOJKET TPOM3BOJIUTHCS C TIOMOINBI0 TaKWX HWHCTPYMEHTOB, KaK HAaKIOHSIOIIAE PYKH C
KapOTaKHBIMU MHKIMHOMETPAMH, KOTOPBIH MOYKET M3MEPSTh U3MEHEHUSI C BPEMEHHBIM pa3pelieHueM OT
4acoBOTO JIO AHEBHOTO M C TOYHOCTBHIO J10 MuIEMeTpa. [loBTOpHBIE M3MEPEHHs C UCTIOIb30BaHUEM
MPUEMHUKOB TJ100aibHOW HaBuranuonHoi cnytHukoBor cucrembl (THCC) u  muddepennumansHom
KOPPEKIINH SBIISIOTCS €IIe OJTHUM METOJIOM OTIPEICICHHS H3MEHEHNH BHICOT BEUHOW MEP3IIOTHI B HECKOJIBKUX
Toukax. POJICTBEHHBIM METOIOM sBIsieTcsi HHTepdepomerpuueckas peduiekrometpusi GPS, kotopas moxer
WCTIONIb30BaTh OTpPaKEHHBIE CHUTHANBI 0a3zoBod craHmmu GPS s HempepbIBHOTO M3MepeHUs H3MEHEHHH
BBICOTHl Ha IUIomaau okono 1000 M 2, ecnM MOBEPXHOCTH 3eMIIM OTHOCHUTENIHLHO OTKPHITAs, IUIOCKAs M
onHOponmHas. B 1enom, 3TH MOIXO0Asl K MOHHTOPHHTY Ha MECTe MOTYT 00eCHednTh BBICOKYIO TOYHOCTH
MOHUTOPHHTa W3MEHEHHWH BBICOT, HO, KakKk IMPaBWIO, OTPAaHHYHBAIOTCS OTOOPOM MpoO B HEOOIBIIOM
KOJIMYECTBE HA3€MHBIX TOYEK, TeM CaMbIM OTIpaHWYMBas TOHWMaHHE PETHOHAJIBHBIX W JIAHAMA(PTHBIX
MOCJIE/ICTBUI B OTHOIIIEHUH CTa0MILHOCTH pefibeda 13-3a TastHUsl BEUHON MEP3JIOTHI.

Nmerorcss MeTOBI TUCTAHIIMOHHOTO 30HAMPOBAHUS Ui HAOMIOASHHS 32 IPOCEJaHHEeM TpyHTa H3-3a
TasHUS BEYHOW MEP3JIOTHI Ha JIOKATBHBIX WK JIaHAMAPTHHIX ydacTkax. [loBTOpHOE lTazepHOe CKaHUpOBaHUE
¢ OOPTOBBIX WM Ha3eMHBIX IUIATHOpPM, a Takxke oObdHas (oTorpamMmerpuveckas o0pabOTKa MOTYT OBITh
WCTIONB30BaHbl JUISl CO3J[aHUSl TPEXMEPHBIX OOJIAKOB TOUYEK WM IUQPPOBBEIX Mojeneil penbeda (LIMP),
W3MEHEHUS] KOTOPBIX HCIOJIB30BAINCH IS U3MEPEHHsI OCEHAHUs BEYHOW MEp3IIOTHI B PE3yNIbTaTe TasHUSL.
OCHOBHBIM OTpaHHYEHHEM 3TOTO IOAXO0NA SIBIISIETCS €r0 OTHOCHTEIHHO BBICOKAS CTOMMOCTh U YCHIIHSA,
0CcOOEHHO MOTOMY, YTO JUII HM3MEPEHUs M3MEHEHHWH BBICOTHI TPeOYIOTCS TOBTOPHBIC H3MEpPEHHs. IJTH
OTpaHWYEHHS CHIDKAIOT JIOCTYITHOCTh JaHHBIX MO0 ApPKTHKE M CyOapKTHKE, OCOOCHHO 3a TpenenaMu
HACEJICHHBIX ITyHKTOB W HWH(PACTPYKTYPHBIX KOPHIIOPOB, M OTPAHHYMBAIOT BPEMEHHOE pa3pellieHne
MOBTOPHBIX CHEMOK IS OOHAPYKEHUS TEPMOKAPCTOBBIX MPOIIecCcOB U GopM perbeda.

B kadecTBe abTepHATHBBI, CITyTHUKOBBIA IU(QepeHIIHANbHBI HHTEp()EpOMETpUUECKUH paaap C
cuHTe3upoBaHHoi aneprypoir (D-InSAR) mpezncraBiasieT co00H METOJ JAUCTAHIIMOHHOIO 30HIAMPOBAHMS,
KOTOPBI H3MepseT pa3HOCTh (a3 paguoIOKAIMOHHBIX BOJH MEXIY IOBTOPHBIMH CIYTHHKOBBIMHU
HaOMIOIEHUSIMHA. DTH Pa3HOCTH (ha3 MOKHO HCIIOJIB30BaTh IS M3MEPEHUsS] CMEIeHUH TPYHTa Ha ypOBHE
CaHTUMETpa WIIU BBIIIE B YCIOBUSX BEYHOW MEP3IIOTHI B PETMOHAILHOM MaciiTabe ¢ MpOCTPaHCTBEHHBIM
paspelieHueM OT OJTHOTO 0 HECKOIbKUX MeTpoB. HecMoTpst Ha To, uto u3mepenusa D-InSAR oudeHb TOuHBI,
OHM MOTYT HE BCErJa XOpPOIIO COIJIACOBBIBATHCS C HAONIOJACHUSMH HAa MECTe HJIM UM MOTYT MeIIaTh
aTMoc(epHbIE BIUSAHUSA, TOTEPS] KOTEPEHTHOCTH N300pa)KeHNS Ha BJIAKHBIX, TOKPBHITHIX PACTUTEIbHOCTHIOMITN
CHETOM TIOBEPXHOCTSIX, a TAK)K€ HEOOXOTUMOCTH OTpeIeTICHHSI KOHTPOJIBHBIX TOUeK BRICOTHI. D- InSAR Taxske
UMeeT BEpXHHH Ipefesl OOHApYKEHHUs, 3a MpenenaMd KOTOporo (haKTHYEeCKWe H3MEHEHHs BBICOTHI HE
perucTpupyroTcsi u3-3a (ha3oBOM JeKoppernsnuu. B aTux cimydasx OonbIIve BENUYMHBI OCEAHHUS MOTYT
BBI3BATH MMOTEPIO0 KOTEPEHTHOCTH, €CIIH BPEMEHHBIEC HAOTIOIEHHUS Pa3HECEHBI CIHMIITKOM JAJIEKO IPYT OT ApyTa.
Bonee rpyboe paspemieHrne Oosiee MIUPOKOMOCTYIHBIX U CBOOOJHO JOCTYIHBIX MpoaykToB D-INSAR mo
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CPaBHEHHIO C THUIUYHBIMH DJIEMEHTAMH TEPMOKApCTa, TAKUMH KaK OTTaMBAIOIIUE Kpas OOpYIIAOIIUXCS
TOP(SIHUKOB WJIM OCEAAIOIINE JKUIIBI JIb/IA, TAKIKES MOXKET NMPHUBECTH K 3aTPYAHCHUSMIIPH WHTEPHPETALIN
MPOLIECCOB MPOCEIAHMS.

Takum 00pa3om, HECMOTpPS Ha JOCTIKCHHS B TPAJAUIMOHHBIX a3POHABUTAIIMOHHBIX U CITyTHHKOBBIX
MeToJ1aX, HEOOXOAUMO PEIICHUE JUIi MOHUTOPUHTA C BBICOKOW BOCIIPOU3BOAMMOCTBIO, KOTOPOE MOXKET OBITh
CBSI3aHO C IOJIEBBIMH HAOJIONCHHUSAMH 32 M3MEHEHHEM BBICOTHI BEYHOH MEpP3JIOTHI M JIOMOJHATH JAPYTHE
METO/IbI, OXBATHIBAIOIINE OOJIBIINE TUIOMIAIH.

B mocnennee necsATuieTHe a’pocheMKa C IMOMOIIBIO APOHOB B COYETaHHUH C (OTOrpaMMeETpHeH
Structure-from-Motion (SfM) crana momynsipHBIM CPEICTBOM JJIsl CO3AaHKS IUIOTHBIX TPEXMEPHBIX 00JIaKOB
toyek 1 LIMP 1151 MOHUTOpPHHTA BBICOT B PA3IMYHBIX MIPUPOTHBIX U AHTPOIIOT€HHBIX YCIOBHUSX, BKIIOYAs
BEYHYIO MEpP3JI0Ty. B HECKOJIBKHMX HCCIENOBAHMAX IS M3MEPEHHS M3MEHEHUI BBICOTHI MECTHOCTH BEUHOI
MEp3JI0ThI, BBI3BAHHBIX OCPEroBOi 3pO3WEH, MOJHATHEM I'PYHTa, OCAIKOH M OCelaHHEM, HCIOJb30BAJIHCH
MOBTOPHBIE (POTOCHEMKH ¢ IpoHOB. Kpome Toro, croumocts nHcTpyMeHTOBLIDAR 11 IpoHOB cHIKaeTc,
qTO0 JenaeT WX OoJee NPaKTUYHON ambTepHATHBOM (HOTOrpaMMETpHH C JPOHOB. B  mpenmsiaymmx
MCCJICIOBAHUSIX BEYHOM MEP3JIOTHI C TIOMOIIBIO APOHOB HCIIOJIB30BAINCH CAMbIC Pa3HbIC IPOHBI U KAMEPBI, OT
MOTPEOUTEIBCKUX JPOHOB C KAMEPAMU CO CKOJIB3SIIMMH 3aTBOPAMH, HE TIPETHA3HAUYCHHBIMH CTICIIHAIBHO IS
Kaprorpagu4ecKux NPUIOKEHHUH, M0 TEOIe3MYeCKHX JAPOHOB C MPEABAPUTEIHHO OTKAIHMOPOBAHHBIMHU
KaMepamM#u C TI00alnbHBIM 3aTBOPOM U OOpTOBBEIMH AByxdacTOoTHBIMH GNSS-mpueMHHKaM#, KOTOpHIE
MO3BOJISIIOT JIJIsi TOYHOTO KMHEMAaTHYeCKOrono3uuuonupoBanus (Pucynok 1). OmHa u3 npooieM, CBSI3aHHbIX
C CBhEMKOH JpOHAaMH, OCOOCHHO B YCIIOBHSX BEYHOW MEP3JIOTHI, 3aKIF0YAETCS B TOM, YTO OOBIYHO HEJIB3S
IPEAIoaraTh, 4T0 MOBEPXHOCTh 3€MIIM MMEET CTaOMIBHYIO BBICOTY, YTO TpeOyeT HMOBTOPHOH CHEMKH
HAa3eMHBIX KOHTPOJBHBIX TOYEK H, BO3MOXXHO, MECTOIMOJIOXKEHHs 0a30BOH CTAaHIMU JUIsS BBIIOJHCHUS
IIOBTOPHBIX MUCCHH.

0387 i _ Elevation Ditference (m}

oo
oo

] Arsa of Intersat

Pucynok 1. llupposas monens nepenaga BeicotT (uronb 2010 rona ¢ MinLoD = 0.1. Onucanue
crepkHel Ha auarpamme: (A) Cpennsis rimyouna onmyckanus; (b) Cpensss riryouHa moansema; (B)
Cpenusist 00111ast pa3HUIIA B TOJIIHHE.

TouHOCTh, € KOTOpOW Tomorpaduyeckue W3MEHEHHs MOTYT OBbITh HM3MEPEHBI C ITOMOIIBIO
noBropstomuxcss [IMP, wame Bcero oneHMBaeTCs € HCHOJIB30BaHHEM IOIXoja OrojpkeTa ommOoK(
ypaBHeHHne 1 ). DTO ompenenseT HaMMEHBIIUH YPOBEHb W3MEHEHHS BBICOTHI, KOTOPHIH MOXET OBITH
obnapyxken (minLoD) ¢ goctoBepHOCTBIO 95 % TyTeM pacrpocTpaHeHuUs pacueTHbIX omibok. TepmuH (reg)
MOXeT OBITh BKJIOYEH JUIsi 00O3HAUCHHUS JOTOJHHUTEIBHOW MOTEPH TOYHOCTH W3MEHEHHs W3-3a OIIMOKU
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coBMelieHus Mexxy nsyms [LIMP.

minLoDgsy(d) = +1.96(\/ RMSEz12+ RMSEz22 + reg) )

B ypaBuenun 1 minLoD gs% (d) — 3TO HauMeHbIee M3MEHEHHE BBICOTBI, KOTOPOE MOXKET OBITH
obHapyxeHo ¢ gocToBepHOCThIO 95%, RMSEzZi — cpennexBampatuueckas ommbka BICOTHI s i-it [IMP,a
reg mpeacTasisieT co00i BEpTUKAIBHYIO OLIHOKY HeCOBIaAeHHUs MexKay aByMs LIMP.

lems cocTOMT B TOM, YTOOBI HCCIIEIOBATH MOAXOMBI K CHIDKeHHI0O minLoD m3MepeHui BBICOTHI C
MOMOIIBIO IPOHOB 3a CUET MOBBILICHUS YPOBHsI TOYHOCTH, YTOOBI OyAylIue BpeMEeHHbIE psIbl Oojiee TOYHO
COOTBETCTBOBAJIN HAOIIOICHHUAM HA MECTE U B TO K€ BPEMs MOTJIM OBITh HHTETPUPOBAHBI CIOTIOTHUTELHBIMHU
Merozamu, TakuMu kak kak LiDAR u D-InSAR.

3akaouenue. CpreMKHA C APOHOB C BBICOKHM paspemieHreM (<1 cMm), MmomydeHHbIE C MOMOIIBIO
KapTorpadu4eckoro ApoHa ¢ BO3MOXHOCThIO Tpsimoii reonpuBsisku RTK/PPK, B coueranun c¢ omHoit
crabunpHON nenbio GCP,MOryT BOCIpOM3BOANTH BBICOTHI CO CPEAHUM aOCONIOTHBIM OTKJIOHEHHEM B JIOJIU
CaHTUMETpa. DTOTYPOBEHb U3MEHUYMBOCTH MOAPA3yMEBAET, YTO ITOPOT U3MEHEHUsI BBICOTHI 1,4 M yCTpaHUT
95% 7NOXHBIX HM3MEHEHHH BBICOTHI, OOHAPYXCHHBIX IyTE€M pPa3sHOCTH Hapsl mHoBTopsromuxcs LIMP.
CoBMecTHOE COTJIaCOBaHHE CHEMOK C JPOHOB C HCIOJIb30BAHMEM OOLIMX CBS3YIOUIMX TOYEK MOXKET
obecnieunTs 3 (EKTUBHOE CPEACTBO OOHApPYKEHWs HeOompmuX (> 3 cM) W3MEHEHHH BBICOTHI, KOTZa HE
cobuparoTcs onopHble TOUKUM. OAHAKO 3Ty CTPATErHI0O MOXET ObITh PUCKOBAHHO NMPUMEHSATH B YCIIOBHAX
BEYHOW MEP3JIOTHI, €CJIM HAOJIFOat0TCS OJTHOPOIHBIC U3MEHEHUS BHICOTHI HA OOJIBIIION IJIOMIAN WX BHEITHUMA
BUAMNOBEPXHOCTHU 3€EMJIM 3HAYUTCIIBHO M3MCHUJICA B O6HaCTHX, OXBaThIBarOIIUX HECKOJIBKO I/I306pa)KCHI/II\/'I C
OeCIIIOTHUKOB.

Korna HazemHbIe 11eT IMEIOT HOXOXKUH BHELIHUHN BUJ U CBOMCTBa (HalpUMEpP, OTHOCUTEILHOIUIOCKHE
y4YaCTKH TOJIOi Mo4Bbl WK ac(aibTa), Beicota MiNLOD npocTpaHCTBEHHO CrpyNUpoBaHa , TO-BUANMOMY,
OIIpeaessieTC B OCHOBHOM IPOCTPAHCTBEHHONH M3MEHYMBOCTHIO B YIIPABICHUH CHEMKOM C IOMOIIBIO JPOHOB
n GCP GNSS.
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INPUMEHEHHUE COBPEMEHHbIX HABUT'AIIHOHHBIX CUCTEM JJI51
OBECIHIEYEHUSA DPPEKTUBHOU OHEHKHN TAPAMETPOB OPUEHTALIUN
JETATEJIbHBIX ATIITAPATOB B YCJIOBUSIX BO3MYIIEHU

BY3BLTY KAFJIAWBIHJA YIIY ATIITAPATTAPBIHBIH BAFJAPTAHY
HAPAMETPIEPIH THIM/I BAFAJIAYIbI KAMTAMACBI3 ETY YIUIH 3AMAHAYU
HABUTALUSIBIK )KYWEJEPII KOJTAHY

THE USE OF MODERN NAVIGATION SYSTEMS TO ENSURE AN EFFECTIVE
ASSESSMENT OF THE ORIENTATION PARAMETERS OF AIRCRAFT IN THE
CONDITIONS OF DISTURBANCES

AnHoTtanusi. J[lanHas craTed TmpenHa3HadeHa [Js MOPeaoCTaBleHUs HHOpManuu O
JeMCTBYyIOIIEH annaparype OpHEHTAlUK BO3AYIIHBIX CYJIOB B BO3JIYLIHOM IpocTpaHcTBe. Crarhs
MpelHa3HaueHa A7  BBIABMKCHHMS THIOTE3bl O  (OPMHpPOBAHMHM  HOBOTO  KOMILIEKCA
CaMOJIETOBOXKACHUS, KOTOPBI OBUT OBl IOCTYIICH MMOBCEMECTHO U HE OBUT OBl 3aBUCHM OT HA3€MHOTO
KOMILJIEKCa Ha IPOTSXKEHUU BCETO M0JIETA.

KuroueBble cj10Ba: BO3IyIIHAs HaBUTalMs, CIIYTHUKOBAas HaBUTAUMs, HWHEPLHUAIbHASA
HaBUTal¥s, I[O3ULHUOHHBIE METOAbl OIPEHAECICHUS MECTOIOJIOKEHUS, METOJ CUHUCICHUS IIyTH,
30HaJIbHAsI HABUTALIMSL.

Anparna. byn Oanm oye KeHICTITIHIAE oye KeMelepiH Oaraapiiay/iblH —KOJITaHBICTaFbl
anmaparypachl Typajibl aknapar 6epyre apHaiaraH. Makana GapIibIK Kepje KO JKeTiMII KoHe OyKuI
YIITy Ke31HJ/I€ JKepPYCTl1 KEIIeHIHEe Toyeml OOJMaWThIH KaHa YIIAK JKYPri3y KeIIeHIH KYpy Typajbl
TUIIOTE3a XKacayFa apHaJFaH.

Tyiiin ce3nep: oye HaBUTanUsiCHl, CIIYTHHKTIK HaBHTAllMs, WHEPUUSUIBIK HaBUTAIMS,
MO3ULMSIIBIK OpHAJIACY 9/1ICTEPI, JKOJ/IbI CaHay diCi, alMaKThIK HaBUTaIlHsl.

Abstract. This article is intended to provide information about the current aircraft orientation
equipment in the airspace. The article is intended to put forward a hypothesis about the formation of
a new complex of aircraft navigation, which would be available everywhere and would not be
dependent on the ground complex throughout the flight.

Keywords: aerial navigation, satellite navigation, inertial navigation, positional methods of
location determination, path numbering method, zonal navigation.

BBenenue. [lanHas cTarbsi MMEET HOBHU3HY, CBSI3aHHYIO C W3MEHEHUEM JIOMHUHHPYIOIIEH
napagurMbl NOTPeOHOCTH MPUMEHEHUSI HAa3eMHBIX PaJIMOTEXHUYECKUX HABHTAIlMOHHBIX CPEJICTB B
oOsi3aTenibHOM — Topsake. l3MeHeHue TMOHMMaHMSI 30HAJIBHON HaBUTAllMM 32 [peaeIaMu
CYIIECTBYIOIIMX OrpaHMYCHHMH, a TaKkke COBMELIEHHH Oojiee OJHOTO METoJa B KOMILJICKCHYIO
CUCTEMY.

IIpeameTroM  HccieqoBaHUS — SBJISIIOTCA  HABUTALMOHHBIE CHCTEMBI M YCTPOMCTBA,
pacroyioxkeHHble Ha 0OPTY BO3YIIHOTO Cy/IHA, HA 3€MJI€ U B KOCMUYECKOM ITPOCTPAHCTBE.
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Lenpto wuccnenoBanusi sABiseTcs (OPMHUPOBAHUE METOAOJIOTHYECKOW  OCHOBBI IS
OpUEHTHPOBAHMUS BO3IYIIHBIX CyIoB. Ha psay c JOrMKo-MareMarTuyeCKUMHU OCHOBAMHU TaK»Ke
HEOOXOIMMO OMHCATh MOTPEOHBIN MPOTrPaAMMHO-ANIAPATHBIA KOMILIEKC.

s noctukeHus 1enu chopMUpyeM CIaeayroniie 3a1a4n:

1) paccMOTpeTh HaBUTaIIMOHHBIE CUCTEMBI COITIACHO KJIaCCU(UKAIINY;

2) omucaTh MPUHIIMI ICHCTBUS KaX 01 CUCTEMbI U €€ YCTPOHCTB;

3) IpOBECTH aHAJK3 MPEUMYILECTB U HEJJOCTATKOB KaXKI0i CUCTEMBI;

4) chopMUpPOBATh METOIOJIOTHYECKYIO OCHOBY JIJIsl OPUEHTAIIMH BO3IYIIIHOTO CY/IHA,

5) cdopmupoBaTh NOTPEOHBI MUHUMYM HaBUT'AlIMOHHBIX CHCTEM U YCTPOUCTB.

Mertonbl. [l Hauana, OCHOBBIBAsCH Ha MIPU3HAKE PACIIONOKEHHS 000PYI0BaHUS, IPOU3BEIEM
JIEKOMITO3HUIIHNIO, @ BMECTE C TeM M KJIacCU(PUIIMpPyeM HaBUTAIIMOHHOE 000PYIOBAHUE U CUCTEMBI:

1) HazemMHOE 000OpPYIOBAHHE;

2) 6opToBOE 0OOPYIOBAHHUCE;

3) KocMHYEeCcKOe 000PyIOBaHHUE.

C yderoM HCIOJIb3yeMOro 00OPYIOBaHMSI MOKHO HAaBUTAIIMOHHBIE CUCTEMBI pa3/eNIUTh Ha 2
KaTeropuu:

ABTOHOMHBIE — CHCTEMbI, KOTOPbIE HE UCIIOJIb3YIOT BHELTHUE JONOJHUTENIbHbBIE YCTPONUCTBA.
Onu HaxonaTcs Ha OOPTY M MOJIHOCTBHIO MPOU3BOIAT OIPEIEICHHE MECTOMOIOKEHUS PU TTOMOIIU
COOCTBEHHBIX BBIYHCIICHUH.

He aBTOHOMHBIE — CHCTEMBI, KOTOPbIE MCIOIB3YIOT BHEIIHUE YCTPOMCTBA Ui ONpeAeIcHUs
COOCTBEHHOTO MecTOnoNOKeHHs. VIMetoT OOpTOBOW M Ha3e€MHBIN M/WIM CITyTHUKOBBIH KOMILIEKTHI
o0opynoBaHusl, pabOTAIOLIUE COBMECTHO.

[Ipu 3TOM Takke B 3aBUCUMOCTH OT MaciiTada HaBUTAIIMOHHBIE CUCTEMBbl KJIACCU(ULUPYIOT
Ha!

MecTHble — MpUMEHsEMbIE Il HEKOTOpol MmecTHocTu. [lo maciiTaby cocTaBisieT OJuH
JUCIIETYEPCKUH PaioH ¢ pailycoM JIEUCTBUS JIoKaTopa 10 360 KMIOMETPOB;

PernonanpHpie — mnpuMeHseMble IS Kakoro-muoo peruona. Ilo macmTaly cocTaBisieT
HECKOJIBKO TUCTIETYEPCKUX PAafOHOM, C OOLIMM MOKPHITHEM B HECKOJIBKO THICSIY KUJIOMETPOB.

[obanpHble — NpUMEHsSEMble TOBCEMECTHO Ha moBepxHocTH 3emnu. [lo Mmacmraly
COCTAaBJISIET BCIO MOBEPXHOCTH 3emiu [1].

Jigs  paboTbl ¢ Ha3eMHbIMM HABUTAlMOHHBIMU YCTPOWCTBAMHU IMJIOTHI MPUMEHSIOT
aBTOMaTMUYECKUHM paguokoMnac Ha OOpTYy, B TO BpeMs Kak Ha 3emuie pabortaeT paguomask VOR c
nanbHOCThIO nedictBus 370 kwinomerpoB wiaum paguomask DME c¢ nmanpHOcThIO paeiictBust 360
kusioMeTpoB. IIpu 3ToMm TouHOCTB Ompenenenus MecronoioxeHus ¢ VOR cocrasnser 185 mMeTpos.
DME umeet aHasiornyHblii nokasarenb. C y4eToM TOTO, YTO JaHHBIE PAAUOMAsIKU UMEIOT OOJIBIION
paauyc AEWCTBHs, TO BO3MOXKHO IPHUMEHEHHE 30HAJIBHOM HABUTALlMM, TO €CTh IHJIOTHI MOTYT
WCIIOJIb30BaTh IPOU3BOJIBHYIO TPACKTOPHUIO IMOJIETa B 30HE AEMCTBUs panuomaska. [IpumeHeHue
a3UMYTAJIBHBIX W JIaJbHOMEPHBIX MAsKOB J1a€T HEKOTOPbIE NPEUMYIIECTBA M HAKIAABIBAET P
OorpaHMYeHU 1o UX npuMeHeHuto. [IponsBenemM aHain3 NPeMMyIIECTB U HEJOCTATKOB [2].

Cpenu nperuMymiecTs:

1) ucnonb3oBaHue B JH000€ BPEMsI CYTOK;

2) UCIIOIb30BaHKE TIPH JTIFOOBIX IOTOHBIX YCIOBHUSX;

3) 10CTaTOYHO BBICOKAsI TOYHOCTH OMPEICICHHUSI MECTOMOOKEHHMS;

4) OTKPBITOCTH PabOYNX KAHAJIOB;

5) BbICOKas MPOU3BOAUTENLHOCTD 10 100 BO3IYIIHBIX CYI0B €AMHOBPEMEHHO.

Cpenu He10CTaTKOB:

1) noTpeGHOCTH B GOPTOBOM 00OPYIOBAHHH;

2) OTpeOHOCTh B HAXOXKJCHUH B 30HE MPSIMOM PaIHOI0CATaEMOCTH;

3) MOTpeOHOCTh B PACHIONIOKEHNHU HA OTKPBITOH MECTHOCTH;

4) orpaHMYEHHOCTH OOCITY)KUBAHUS JUISI BBICOKOHATPY)KEHHBIX Y4acTKOB BO3IYIIHBIX TPACC;
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5) OrpaHU4YeHHOCTh METOIOJIOTHH.

[TpumensiemMass METOOIOTHS ISl ONIPEICICHUSI MECTOIOJIOKEHHS BO3IYIIHOTO CyIHA UMEET
HEKOTOpbIe OrpaHUyYeHus. B camMoil ajeMeHTapHON CUTyaluu, [IpU NPEeHEOPEKEHUH TOBBILIEHHBIM
CIIPOCOM HAa OIEPAaTHBHOCTh OINpPENCIICHUS MECTOIOJIOKEHUSI MNOTpedyeTcs J1Ba Ha3eMHBIX
paaromMasika, HC3aBUCUMO a3UMYTAJIbHBIC UJIN JAJIbHOMCPHBIC.

[Tpu ncnonp30BaHUM TAIEHOMEPHOTO METO/A IMIPUMEHSETCS CIIOCO0 ONpeieIeHus JaTbHOCTH
710 1BYX paauocTtaHuuii. [Ipu 3Tom aBe mosydaeMble OKpY>KHOCTH IEPECEKYTCs B ABYX Toukax. OnHa
U3 3TUX TOYEK OyleT JOKHBIM MECTOIIOJIOKEHHEM, a Bropas OyneT daktuueckuM. [Ipu u3BecTHOM
HaIlpaBJICHUMU ABUXCHUA OHNPCACINTb MCCTOIIOJIOKCHHUE HE COCTAaBUT Tpyda. O,HHaKO B CUTyaluu
HEONPE/ICIIEHHOCTH MPU TOBTOPHOM HM3MEPEHUH JaJbHOCTH MOXHO OyJeT ONpenesuTh BEKTOP
nskenus [3]. [lonpobuee Ha pucynke 1

Pucynoxk 1. /lTansHOMEpHBINA METO ONPEIECTECHHUS MECTOIOI0KEHUS

I[pyrI/IM METOAOM OIpECaACICHUA MECTOITIOJIOXKCHUSA  ABJIACTCS yrHOMepHI)II\/JI METOO
ornpeaeneHuss Mectonoiokenus. CyTh MeTo/a 3aKII0YaeTCs B OMPENEICHUH TEIEHTOB Ha3eMHBIX
paguoctaniuii. Cxema ornpezesieHns n300pa)keHa Ha pUCYHKE 2.

Cn

A Cu

BC

VOR VOR

Pl/lcyHOK 2. yl“J'IOMCpHBIfI MCETOA OIPCACIICHUA MCCTOIIOJIOKCHHU A
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CoBMmemias 1adbHOMEPHBIM M YITIOMEPHBI METOABI IOJIYy4YaeM JajJbHOMEPHO-YIIIOMEPHBIN
METOJI OIPEAEICHUSA MECTOIIOIOKEHHU.

Cn

BC

i

VOR+DME

PI/IcyHOK 3. I[aHLHOMepHO-YFHOMepHLIﬁ MCTOA OIIPCACIICHUA MCCTOITOJIOKCHU S

Bce Tpu nepedncieHHBIX MeTO/a NMPUMEHSIOTCS B 30HAJIBHOM HABUTALMM M OTHOCATCA K
rpylmne TO3WIHMOHHBIX METOAOB OmpeneieHuss Mecrtonoinoxenus. CyTb JTaHHBIX METOJO0B
3aKJIIOYAeTCsl B TOM, 4TOO OIpPENesIuTh COOCTBEHHOE MECTONOJIOKEHHE OTHOCUTEIBHO OOBEKTOB,
MECTOIOJIOKEHNE KOTOPbIX 3apaHee u3BecTHO [4]. Takum oOpa3oM orpenensieMoe pacCTOSHUE WU
HEJIEHT MPUOABISAIOTCS K KOOpJIMHATAM paJiMOMasika, B PE3YJIbTaTe MOXKHO MOJYYUTh COOCTBEHHBIE
KOOPJIMHATHI B III00AIBHOM CUCTEME KOOPIMHAT.

CrenyronM HaBUTAIIMOHHBIM CPEJICTBOM SIBIISIETCSI aKCEIEPOMETp. AKCEIEPOMETP SIBIISETCS
AaBTOHOMHBIM YCTPOWCTBOM OIpEeNieHHsl MecTomojoxkeHus. [Ipu momomm  akcenepomerpa
pUMeHsieTcs MeTol cuucieHus nmyTu. [lonpobHee Ha pucyHKe 4.

['py3, moABEUICHHBI Ha MPY)KUHAX, NMEPEMEIIAeTCs] PH YCKOPEHUU HIIM TOPMOXKEHHH TPY3
yCKOpsieTCsl, TepeMeliaeT MOJI3YyHOK Ha pPEe3UCTOpe MEePEeMEHHOro CONMpOTUBIEHUs. B pesynbrare
MIPOU3BOIUTCS U3MEHEHUE YPOBHS HampsoKeHHs. VHTerpupys M3MeHEHHEe YPOBHS HaNpsDKEHUS U
npeoOpa3yst MareMaTH4ecKH, C ONPEAEJICHHOM MOrpemHoCcTbl0, B CKOPOCTb IE€pEeMEIICHUs
BO3YIIHOTO CY/IHA B JaJbHEHIIEM MOXHO OIPENEIUTh MPONUJIEHHBIN IMyTh. JJaHHBIA METOJ XOPOII
TEM, YTO OH aBTOHOMEH, HO UMEET HEJOCTaTOK B BUJIE MOTPELIHOCTH.

[TpenmymiecTBa IpUMEHEHHS aKCEIIEPOMETPa:

1) aBTOHOMHOCTB;

2) KOMITAaKTHOCTb;

3) MUHHMAaJIBHOE SHEPrONOTPeOICHHE.

Henocrarkm:

1) yBenmmueHHe OMMOKH MO Mepe MPOXOXKACHHS ITyTH;

2) HAaKOIUJICHUE WHEPIIMATBbHBIX ONIHOOK.

Haubonee nepenoBoii cucTeMoii onpeieneHns MECTOMOIOKEHHS BO3IYILTHOTO CyAHA SBIISIETCS
CIIYTHHKOBAsl CHCTeMa HaBHUTAI[MHM, MpPHUMEHseMas C Ha3eMHBIMH CTAHIMSIMH JIOMOJHEHUS U
KOPPEKTUPOBKU MHpOpMalui. B 1aHHON cUTyallMM Takke MpUMEHSETCs JallbHOMEPHBIM METOoI, HO
BMECTO HAa3eMHBIX pPAJWOCTAHIIUN TPHUMEHSIOTCS HWCKYCCTBEHHBIE CIYTHUKH 3emid. Takke
KOJIMYECTBO PEKOMEH]IYEMbIX CITYTHUKOB, HAXOMSAIIMXCS B 30HE MpHEMa JIOJKHO JOCTUTATh TPeX U
Ooilee, B TPOTUBHOM CIIy4ae HEOJHO3HAYHOCTh TIOJIYYaeMbIX JaHHBIX OylIeT OnpeaesTh
MECTOMNOJIOKEHUE BO3AYIIHOTO CYy/IHA M0]] TOBEPXHOCTHIO 3eMiH [5].
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WHavkatop =

WHTerpatop

1 & I

py3

Pucynok 4. Cxema paOoThI akcerepoMeTpa

Tak Kkak MCKYCCTBEHHBIE CIIYTHUKM HaXOIATCSA JaJeKo, TO TpeOyeTcss IOINOJIHEHHE K
NoJy4aeMoi HH(POPMAIK OT CIYyTHUKOB, @ MMEHHO YTOUHEHHE BpeMeHH 3aepKkH. [IpuunHa Takoi
noTpeOHOCTH BO3HUKAET W3-32 OOJIBIIIOTO PACCTOSHUS MEXKTy CIIyTHUKOM U TIPUEMHHUKOB, TIPY TAKOM
paccTOSHUU 3aJepXKKa B MMJUIMCEKYHJaX MOXKET OOEpHYTbCS HETOYHOCTbIO B COTHH METPOB,
[I0O3TOMY CYIIECTBYET HAa3€MHbIH KOMILJIEKC KOPPEKIMH BBIUMCIEHHBIX KoopAuHaT. Ilostomy
CYLIECTBYIOT PETHOHAIIbHBIE CTAHIIUH JIOTIOJIHEHHMS, 30Ha IEHCTBUS KOTOPBIX JOCTUTIAET HECKOJIbKUX
TBICSIY KMJIOMETPOB.

[Ipenmy1iecTBa CIIyTHUKOBON CUCTEMBI:

1) roGanbHast TOCTYIMHOCTH;

2) MUHUMaJbHBINA OOPTOBOI KOMILIEKC 000PYyIOBaHHS;

3) YHHBEPCAJIbHOCTD UCIIOIB3YEeMOTO METO/IA

Henocrarku:

1) noTpeOHOCTh B CITYTHUKOBBIX allaparax;

2) BO3HHKHOBEHHUE 33JICPIKEK B 00IACTH METEOSBICHNU;

3) MOTpeOHOCTh B KOPPEKTUPYIOIIUX CTAHIIHSIX.

Ha ocHOBaHMY BBIIIEU3TI0)KEHHOT'O MOXHO IPUCTYIHUTH K (POPMUPOBAHUIO TMIIOTE3BI 1151 Oosee
COBEPIICHHON CUCTEMBI HABUTAlMK. TaK Kak Ha3€MHbIE a3UMYTAJIbHBIN U TAIbHOMEPHBINA paInOMasiK
JIOJKHBI OBITH Pa3MEIIeHbl 0 MapHIPyTy MoJeTa. DTO HAKJIabIBaeT CYLIECTBEHHbIE OrPaHUYEHUS
JUIs TIPUMEHEHMsI JTaHHBIX YCTpOHCTB. B KkauecTBe HamOosee NpUEMIIEMOIO allbTepPHATHBHOTO
croco0a CTOUT UCTIOJIb30BaTh KOMIUIEKC, KOTOPBIM BKIIIOYAET B ce0s1 60PTOBOE aBTOHOMHOE CPEZICTBO
HaBUTAIMH, KOTOPOE UCIIOJIb3YeT CITyTHUKOBYIO CUCTEMY HAaBUTallMU B KAYECTBE KOPPEKTUPYIOIIEH.
Takum oOpa3om Ha OOpTy OyaeT NPUMEHSATHCS METOJ CUMCICHHS MYTH, 3aKIIOYAIONIUIiCS B
oTpe/ieNIeHUN MPONEHHOTO MYTH MO OTHOLIEHUIO KO BCel JIMHe MyTu Mapuipyta. CTpyKTypHas
cXema BKJIIo4aeT B cels: OOpToBOil akcerepoMeTp, OOPTOBON MPUEMHUK CITyTHUKOBOH CHCTEMBbI
HaBUTraInuu, 0opToBoit koMmmetorep. [Ipu 310 annaparypa, paboraroiias ¢ HA3eMHBIMH paJuOMasiKaMu,
YK€ UCKJIFOUAETCS] U3 CUCTEMBI.

PesyasbTarsl. [locie npoBeneHus aHain3a MoOJIydeHbl CIEAYIOIINE PE3yIbTaThl:

1) ObLIH KpaTKO OXapaKTepHU30BaHBI COBPEMEHHBIE CHCTEMBI U yYCTPOWCTBA, IPUMEHSEMBIC B
BO3IYIIHOW HABUTAIWU;

2) ObIT M3TIOKEH NPUHIMN JEWCTBHS KaXKIOH HCIONB3yeMOH HABHTAIIMOHHOW CHCTEMBI M
OCHOBHBIX METOJIOB ONPEENIEHUSI MECTOIOJIOKEHUS;
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3) Ha OCHOBE HM3JIOKECHHOTO Marepualia ObLIO MPEUIOKESHO MOCTPOCHUE HOBOM CHUCTEMBI JUIS
IIPOM3BOACTBA OPUEHTAIUH.

3akirouenue. [lo pesynbraraM, NMONY4YEHHBIM B XOJE HCCIEJOBAHMS, MOXKHO 3aKIHOUUTh
cleayolee:

1) anmaparypa caMOJICTOBOXKJICHHSI, KOTOpasi MPUMEHSETCS B HACTOSIIEEC BPEMs JIOCTUTACT
CBOETO Ipejiesa 1Mo NPOU3BOIUTEIbHOCTH;

2) anmaparypa CaMOJISTOBOXK/ICHUSI HIMEET MOPaJIbHOE yCTapeBaHUE,

3) anmaparypa CaMOJICTOBOXKJICHUSI MMEET OOJIBIIOE KPAaTHOE PEe3epPBHUPOBAHUE, KOTOPOE B
COBPEMEHHBIX YCIIOBHIX U30BITOUHO;

4) TpebyeTtcs pa3paboTka 6ojiee COBPEMEHHOTO KOMILIEKCA CaMOJICTOBOKICHHSL.
Lenp wnccnenoBaHusi JOCTUTHYTA, IMOCTaBICHHBbIE 3a7add ObLIM perieHbl. OyHKIMOHAIBHBIN,
METOOJIOTHYECKUI U CTPYKTYpPHBIA aHaJIW3 IMO3BOJIMIM OINMHUCATh MPEUMYIIECTBA U HEIOCTATKU
Kaxaoi cucrembl. Ilpu sTomM Oblma chopmMupoBaHa OCHOBHasE uiest IS Pa3padOTKH HOBOTO
KOMITJIEKCA /1711 OPUEHTUPOBAHUSI BO3YIITHBIX CYJJOB IPU CAMOJIETOBOKICHHH.
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YHIKBIINICBHI3 YIIIY AIIITAPATBIHBIH BACKAPY v)KYfIECIHIH
OJAICTEMEJIEPI MEH BEJIT'ICI3AIK KAFJAWUBI

METOAOJIOT'MA U COCTOAHUE HEOIIPEAEJIEHHOCTH CUCTEMbI
YIIPABJIEHUSA BECIINJIOTHBIM JIETATEJIbHBIM AIIITAPATOM

METHODOLOGIES AND THE STATE OF UNCERTAINTY OF THE UNMANNED
AERIAL VEHICLE CONTROL SYSTEM

AngaTna. bys Makanaa YIIKbIIICH3 YTy anmapaTeiH OacKapy KyHeciHiH oiicTeMelepi )KoHe
Oackapy Typiepi TanaaHaasl. baraapinaMansik TULA Maianany THIMAUTIITT MEH YIIKBIIICHI3AapAbIH
Oackapy JKyHWeciHIe KOJIJaHaJy MEH oJjiapja YIry OapbIChIHAA OOJATBIH e3repicTepii Oalkay
MYMKIHIIKTepl aiTbutafgel. barmapnamany TUTIHIH &KemeriMeH 013 TOTEHIIe KarJalJarbl
OeNTiCI3MIKTEepIiH aJAbIH ally PETTEYIlliH jkacay apKbulbl ¥ ¥A OepiireH TarchIpMaHbl JKaFapFbl
JONIIKTE OpbIHAAay MYMKIHAIriHE ne 601ambl3. ¥ IIKBIIICHI3Aapbl OaraapiaMany TUTIHIH KeMeriMeH
IIBIHAKBI YIITy/1a CBIHAY MCH MOJICIIICPIH alry.

Tyiiin ce31ep: YIIKBIIICHI3 YIITy anmapaThl, ¥ ¥ A Oackapy xyienepi, Oaraapiamanay Tijaaepi,
MMUTALUSUIBIK MOJIEIb.

AHHOTanus. B 1aHHON cTaTbe aHATU3UPYIOTCS METOAMKU U METOJbI YIPAaBICHUS CUCTEMOU
ylpaBJieHUs] OeCHWIOTHBIM JeTaTeNbHbIM anmnapatoM. OO0 3¢ (}eKTUBHOCTH HCHOJIb30BAHUS
MIPOrPaMMHOTO SI3bIKa M BO3MOXKHOCTH NMPUMEHEHHUS B CHUCTEME YIpPaBJeHUs OECIMIOTHUKAMU U
HAOMIOACHUS 33 H3MEHEHMSIMM, MPOUCXOJIAMMMU B HuX B mnoinere. C TOMOLIBIO s3bIKA
MIPOrpaMMHUPOBAHUSI MBI MOKEM BBINIOJHUTH 3aJaHHyt0 3anady BIIJIA c¢ Oonbuielt TOYHOCTEHIO,
CO3/1aB PETYIIATOP IMPEAYIIPEKIACHNS HEONIPEAEICHHOCTEN B Upe3BbIYaliHbIX cUTyauusax. [lomydyenue
MO/IeJIeH U UCTIBITAHUHM OECTTUIIOTHUKOB B PEAIbHOM I0JIETE C TOMOIIBIO SI3bIKa IPOrPaMMUPOBAHMUS.

KiroueBble ciioBa: OecnMJIOTHBIA JIeTaTeNbHBIA ammapaT, cucreMbl ynpasieHus BILIA,
SI3BIKM ITPOTPaMMUPOBAHUS, UMUTALMOHHAS MOJIEIb.

Annotation. This article analyzes the methods and management of the unmanned aerial vehicle
control system. The effectiveness of using the program language and the ability to use it in the control
system of unmanned aerial vehicles and observe changes that occur in them during flight is discussed.
With the help of the programming language, we will be able to perform the task assigned to the UAV
with great accuracy by creating a regulator for the Prevention of uncertainties in an
emergency.Getting tests and models of drones in real flight using a programming language.

Keywords: unmanned aerial vehicle, UAV control systems, programming languages,
simulation model.

Kipicne. ¥YmkpiiceI3 yiny anmapaTrbiHa KOMBUIFaH TarcChlpMaliapblH THIMAL OpPBIHAATYHI,
OHBIH OarjapiaMalblK TPAaeKTOPHSUIAPBIHBIH KO3FalbIChlHA HETi3NeniHreH. Toxipubenik yiry,
YIIKBIIICEI3Aapaa Oenrimi Oip TpaekTopus OoOWbIHIIA YIyFa ajjblH-aja OaFJapiiaManaHajibl.
Conpaii-ak, Kopuarad opta MeH ¥ YA KyHiHIH e3repylH ecKepy oTe KWbIH, OMTKEHI CeHIM/l
amnpUOPJIBIK aKMapaT >KOK. ANPUOPIBIK OeNrici3fik jKyieHi cuHTe3ley Ke3eHiHuae Oomanbl. By
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O6ackapy OOBEKTICIHIH KacHeTTepi Typasibl aKMapaTThIH OOJIMaybIHA KOHE OHBIH KYMBIC IIAPTHI
Typajibl aKMmapaTThlH KETICHEYHIUIIriHEH, COHJal-aK OHBIH J>KYMBIC ICT€Y MIAPTHIHBIH HaKThI
MaTeMaTHKAJIbIK CHUIIATTAMACBIHBIH OOJMaybl, YIIy OapbIChbIHIA EHTI3UIreH Oackapy 3JeMeHTepi
rapamMeTpJICHIHIH IIabIpaHKbl 00TysI [1].

¥ YA OGackapy KyieciH a3ipiiey YIIiH jkoHe Oip Karap TarcelpMaiapAbl OpbIHIAYFa peTTeyIli
ATOJIOHABI MoAelb KakeT. On ymin 6i3ge ¥YYA MaremaTukaiablK Mojeii 001y kepek. SrHu
YIIKBIIICBI3IbIH  0acKapy ainropuTiMiHe OENTiCi3NIKTI TY3€eTyHdl »Y3ere achIpaThlH KOCBIMINA
peTTeyill OpHATY KaXKeT.

Y IIKBIIICHI3AAPAbIH OacKapy JKyHesepiHe JereH TajanTap KYH CailblH apTyAa. Y IIKBIIICHI3
yury amnmapartapbiMeH (¥¥A) KeITereH TarchblpMaliap/bl camaibl OpbIHIAYy, OacKapy AQJAiriHe
OaiinanbIcThl [2]. ByTiHri TaHa maFrbH KeJIEMAET] YIIKBIIICHI3 YTy annapaTTapblHbIH )KUHAKTaFaH
akmapartka Herizuenred 132 typnepi 6ap [3]. TanmayasiH makcatsl ¥ ¥ A OYTiHT1 TaHIa a3aMaTThIK
KOHE OCepH MakKcarTapjaa YJIKeH CYpaHbICKa ue ekeHiH Oinmemi3. Enm aymarsiHma 2020 KbUIIBIH
MayChIM ailbIH/IaFbl CTATUCTHKA OOMBIHIIA eNiMi3ze 277 YIIBIIICHI3 YIIy affiapaTTapbl TipKeareH[4]
Conpaii-ak e aymarblHIa KOJJIAHBUIBII JKYPI€H YIIKBIIICHI3AApABIH OeNrici3/miK JKarqaibIHaa
TYBIHIANTBIH KUBIHIBIKTAPIbIH aJJIbIH ally YIIiH, OacKapy >KyHeciH OHTalIaHIbIpy/Ibl YCBHIHY.

Iaictep. Typuri xxobanay )KaTThIFyJIapblH OacTaNKbIIa CTYACHTTEPIIH OaFapIaMalIbiK KociOn
JaraplIapbiH KakeT ereTid, C/C++ OarmapiaManay TiJliH KOJJaHy YIIIH jkacaraH. Al OyJ1 MyFaiiMm
YIIiH /e, CTyIEHTTEp YIIiH A€ KOJIAHChI3 KUBIHABIKTAp TyAsIpabl. KeilinHeH xobanmay OoiibHIIA
KATTBIFYJap e3replii, coHAbIKTaH onap Matlab/Simulink Garmapnamanay >xyieciHae OpbIHIANIBL.
byn e3 keserinjge cryacHTTepre Oarmapiamanay TuUTiHE emec, ¥ ¥A- Ha OalaHBICTBI HETI3Ti
acCTeKTiIepl MEH MaHbI3[bl MAJlIMETTEpre Hazap ayaapyra MyMKiHOik Oepermi. Matlab / Simulink
KOCBIMIIIAJIAphl HETI3T1 KypailapblH CUIATTAaHThIH, KOCBIMINA aKImapaT OepeTiH, opi YIIKbIIICHI3Iap
MOJIETIH jKacay Ke31HJe KOMAaHbUIa b [S].

YIIKBIIMICHI3 YIIIY anmnapaThlHBIH 0ackapy *KyHWeciHe TOKTanaThiH OoJicak. ¥ ¥ A KOJIaHYIIIBI
OarbITTapAbIH OapJIBIFBl JIEPIIK OOPTTBIK ONTOSJIEKTPOHABI / MH(PPAKBI3bLT OelHEeKamMepaiapbl
naiananyael Tajnan ereni. KamepaHbiH o/ieTTer! MiHACTI Mai1aJaHyIIbIHBI BU3YaJIbl aKIapaTIeH
KaMTaMachl3 eTy. ¥ ¥A oTki3y KaOineTi mekTeyni OONFaHIbIKTaH, OYHbI MaiamaHyablH ©31HAIK
MarbIHAChl Oap, COHMai-aK OeitHeKaMepa HaBUTAIlMs, OAFbITTAY JKOHE YIIYAbl OacKapyFa apHalIFaH
[4]. beitHekamepa akmapaThlH THIM/II TTalAaaHy Ka3ipri yakbITTa OelceH Il 3epTTey MiHAeTi OOJBII
TaObLUTA IbI.

COKTBIFBICTEI 60TIBIpMAY
YIIiH/ MaKcaTTHl cylieMeney

. ~ |«
BeiiHekaMep KeMeTiMeH OarbITTay !

i

YTy TpaeKTOPHACKIHBIH

S . JKaii-yiti
GepinreH HyKTenepi

MapmipyT MeHeKepi <

BareIT TancHpMack! Karemikri

cyliemMenney

BarbIT GoMbIHIIA JKYPY

Komannanap, aya
JKBULIAMIBIFBI, OAFBITI, OHIKTIT]

Karte xarjait

I I I R

ABTOIHIIOT I

CepBo JeTeriHyeri
KOMaH/1anap

YIIKBIIICH3 YTy allapaTsl —
XKen Kaii-kyiizi Garanay

KYPBUIFBICEI

x(t)

BOPTTHIK AaTHHKTEP

BeifHekamepa

Cyperl. beiinekamepaHbl K0J1/1aHa OTHIPHIN HABUTAIUsl, OaFBITTAY/ bl XKOHE YIITYbI
OackapyablH apXUTEKTYpaJIbIK *KYHecl ChlinaTTanfFaH.
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Nel cyperiH )xyMmbIC *acayblH OblIaiiia Tycinaipyre 6onaasl. beliHekamepa KochIMIIIa CEHCOP
peTiHIEe KOCBUIAbBI, ajl MapUIPYTThI JKOCHApJaylibl OCiHEe KYHECIH KOJJIaHa OTBHIPBINT OarbITTay
peTinge OenrieHreH OJIOKKA aybICTBIPBIIAABI. barmapiiaMaiblK jkacaKTaMaHbl 93ipiiey MPOIIECiHIH
opTypi Tacimaepi 6ap [6,7].

Backapy acepin JKobamay
Kodamay Nel N Momeni Nel
L, o CEI3BIKTEI K002
(J ® " TOpTi0OiH TeMeHeTy
2 2 JKOHE XKeHILIeTY
[ ] L]
Backapy acepin ZKobamay
xodazay NeN Mmozxei NeN

VIMHTAIHSIBIK MOZIENIB/II CEIHAY

HMATATHAIBIK
MoJIelb

HpBI0TOH 3aHBI XXoHE T.0.

—_— 4
A OuU3UKAIBIK A
> Kylie o
DU3NKAIBIK XKYHere earizsy i A

Cyper 2. Xobanay nporeci

Ou3HMKaIBIK IPUHIMIITEPA] KOJIaHa OTHIPBII, (PU3MKAIBIK )Kyie MaTeMaTHKaIbIK Ko0amayabl
MMUTAMSUIBIK K00a TypiHae Oepeni. backapy ocepin jxobaay yIIIiH KOJITaHBUIATHIH JKYHe )K00aChIH
’Kacay VIIH, HMMUTaIMSAJIBIK >ko0a KeHinaeTuireH. backapy ocepin »xo0amam cojxaH KeiH
MMUTAIMSUIBIK 5K00a/1a ChIHAIA b )KOHE TY3€TUIE 1, COHBIH/IA (PU3UKAIIBIK KYHere eHT131IeI.

MHUTaLUsIBIK MOJIENb, SJIETTE, CBHI3BIKTBI €MEC JKOHE KOFaphl peTTi, coHAai-ak Oackapy
ocepiH ’xo0anayjna KOJJaHy YIIIH MaTeMaTUKaJblK TyprblaaH KubiH. JKoOasay mporneciHig
BIHFAMJIBIIBIFBI YIITH UMUTALUSIIBIK MOJIENb KEHIIETUITeH )KOHE TOMEH peTTi k00a MoJieNbepiH
’acay YUIiH cbi3pliaabl. XKobanay nponeciHiy Oenriai 6ip acleKTUIepiH KepceTeTiH, (U3UKaIIbIK
KyHenep YIIIH KelTereH xoba Mojenpaepi 6oaybl MyMkiH. Kimi kenemai ¥ ¥ A-Fa TOMeH JeHI e,
yuIyasl 6ackapy YIUIH Jie, KYPbUIFbIHBI KOFapbl JAeHreiae OarbITTay YIIIH J€ 9pTYPJl MOJENbIEp
KOJIJTaHbLIA B! [5].

HoTukesep. ¥IKBIIICHI3 YIIAKTap bl 3€PTTEY KE31HAE 9pTYpJIi IeHenep aiH Oip-0ipiHe Kanan
OarbITTAJIFAaHBIH TYCIHY KepeK. ¥INAKThIH XKepre KaTbICThl Kajlail OarbITTaJFaHbIH TYCIHY Kepek.
Conpnaii-ak, ceHCOpIbIH (MbIcalibl, OOPTTHIK Kamepa) YIIaKKa Kanaid OaFbITTaFaHbIH HEMece
AHTEHHAHBIH JKepJIeT1 CUTHAJ KO31HE Kajail OaFpITTaIFaHbIH 01Ty Kepek [S].

[laFbiH KeJeMJeri YIIKBIIICHI3 YIIy annapaTTapblHbIH AMHAMHUKAIBIK OPEKETIH ally >KoHe
TYyCiHy yIIiH, OipHeme KOOpJAWHATTap JKyhecl KakeT. byn nereHiMi3: KOOpIWHATTapIbIH
MHEPLUSUIBIK JKYHeci, YIIIy annapaThlHbIH KOOPAWHATTAp KYHecCi, Yy anmnapaTbIHbIH KOOPIUHATTAp
Kyheci-1, yiry anmapaTbIHBIH KOOpAWHATTap >Kyieci-2, skapThliail OaillaHbICKaH KOOpAMHATTAp
KyHecl KOoOpIMHATTap JKyHeci »oHe KOOpIAMHATTApAbIH KbULIAMIBIK Kyieci. MHepUUsIbIK
KOOpJIMHATTAp >KyHecl >KOHE YIIAKThIH KOOpAMHATTap >Kyieci Oip — OIpiIMEH BIFBICY apKbLIbI
OaiimaHbplcajpl, al KalfaH KOOpAMHATTAp >Kyienepi OypeuibicTapMeH OalaHbicagbl. YTy
anmnapaThlHbIH-1,2 KoOpauHATTap Kyhecl oHe OailllaHbICTBI KOOpAMHATTAp JKyHeci YIIH Yy
anmapaTblHbIH ~ CaJbICTBHIpManbl  OariapblH  AaWKbIHIAWTBIH  OypblITAp YIIAKTBIH ~ OMIKTITiH
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CHUITATTANTBIH KUCAI0 OYPHINIbI, YIIAKTHIH OUIKTITIH CHNATTAWTBHIH TaHTaX OYPHIIIBI XKoHE Oypary
OypsItsl [5].

¥YIIKBIIICHI3AApAbl  YIIBIPY IIEKTeydi OWIKTIK /JAMana3oHbIHIA OpPbIHJIAIATHIHIBIKTAH,
MaTpPHLAIBIK JKa30amap TeK MIBIHAKWBI oye JKbUIJAMIBIFBIHBIH (YHKIUUIAphl OOJBIN TaObLIa/IbL.
Ocputaiiia, HaKThl yaKbITTaFbl aya JKbUIIAMIBIFBIH dye JIEPEKTep KYWECIMEeH ejey OHMiKTIKTI
Oackapy *KyieciH kaKcapTy/Ibl )KocTapiay YIIiH KOJIIaHbUIa/IbL.

YIIKBIIICHI3 YITy anmnapaTTapblH OUIKTIKTe OacKapy *YHeciH KapamaibiM iCKe achIpy peTiHzae
CTaTHKAJIBIK IIBIFY Kepi OaillaHbICHIH KYIIEHTY KOJAaHBUI/IBI.

XKobanay omicTeMeciH caHIBIK iCKe achIpy YIUiH ChIHAK CTEHJI peTiHJe A3POCOHITHIH YITY
JMHAMUKACBIHBIH MAaTEMaTHKAJIBIK MOJCII KOJIIaHFaH OyJI JKyie o3 Ke3eriHae Y3AiKCi3 KyIenTy-
IIBIFY KE31HJIe CTAaTUKAJBIK Kepi OalIaHbICThl KYIIEHTY 1 jxocnapiay OyraH JlarpaHx apachlHAaFbl
KapanaiblM HHTEPHOJISIUSHBI KOJIAaHy apKbUIbI KOJI JKETKi3UIAl aya >KbUIAaMABIFBIHBIH IBIHANBI
KOCAJIKBI JauamnazoHgapel. bynm tocimaig tuimauniri Simulink OGackapy mporectepin MoOAETbICY
apKbUIbI qanenaeHai [8].

O3 ke3eriMizie OaraapiaamMaity TiITiHIH KeMeriMeH 013 TOTCHIIE JKaFIaljaFbl OeNriCi3MIKTepIiH
aNIBIH aly pEeTTEYilliH kacay apKbUIbl ¥ ¥ A OepiireH TarnchlpMaHbl )KaFraprbl IQJIIKTE OpbIHIAY
MYMKIHJITiHE ne 00JamMbI3.

g ) .
PerreneTiH
. Bt 5O Gty
perTeyim
1 I3gey e Q
o = & ®
0.J10TBI 5

Cyper 3. Terenuie xarnaigarsl peTTeyI xyiie

KopsIThinabl. ¥IIKBIIICHI3 YIIy anmapaTtblHBIH —Oackapy KydeciH Tammam, Oackapy
TOCUIJEpiHIH Kol TYpJUliriHe Ke3 JKeTKI3[iK. barmapiamanblk Tiaal mnaijagaHy apKbUIbL,
VIIKBIIICBI3IapFa apHaliFaH jkaHa Oackapy JKyHesepiH IIbIHAibl YIIyAa CBhIHAH —ajambl3.
Y IKbIIICHI3AapAarbl OENTICI3AIKTI peTTEYI KoMeriMeH OarqapiamManayablH MaHbI3bIIBIFBI Al AaFbl
KaHa JKETICTIKTEp MEH FBUIBIMH JKaHAIBIKTAPAbl TOJNBIK TEKCEpyre, O/iCHAMAChIH YCBIHYFa
MYMKIHJIIK Oepei.
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METOAUKA IPUMEHEHMWS BIIJIA TP TYHIEHUU JIECHBIX ITIOKAPOB
OPMAH OPTTEPIH COHAIPY KE3IHJE ¥¥A KOJJAHY 9AICTEMECI

THE METHODOLOGY OF USING UAVS FOR EXTINGUISHING FOREST
FIRES

AHHOTauus: B nanHoil craThe paccMaTpUBaeTCsl METOUKA IPUMEHEHHSI OCCIIMIOTHBIX JIETaTEIbHBIX
anmnapatoB (BIIJIA) nnst mpenoTBpalieHUs] akTUBHOTO pacHpOCTpaHEHMsI JIECHBIX MoxapoB. IlpuBeneHsl
BO3MOXKHOCTH Mcnonb3oBaaus BITJIA, koTopsie 10Ka3pBatoOT CBOO d(h(hEeKTHBHOCTD.

KiroueBble ci10Ba: OeCIMIOTHBIN JIeTaTeNbHbIHN annapar, MOHUTOPUHT, TYILIECHHUE JIECHBIX T0XKapOB.

Angarna: by Makaiazga opMaH epTTEpiH COHMIPY Ke3iHJE KepAeri KOMaHJaIap/ibl KAMTaMachl3 €Ty
VIIIH VIIKBIIICKI3 YINY anmaparTapblH  KOJJAaHy oJIicTeMeci KapacThIpbUIFaH. ¥IIKBIIICHI3  VIIY
anmnapaTTapbIHBIH THIMIUIIT TOEIICHIeH NaiaanaHy MYMKIHIIKTepi OepiireH.

Tyiiin ce3aep: YIIKBIIIICKHI3 VI anmapaThl, MOHUTOPHHT, OpPMaH 6pTTEePiH COHIPY.

Abstract: This article discusses the method of using UAVs to provide ground commands when
extinguishing forest fires. The possibilities of using UAVSs that prove their effectiveness are given.
Keywords: unmanned aerial vehicle, monitoring, extinguishing forest fires.

BBenenne. becnniaoTHbIE J€TaTENbHBIE allapaThl ¢ KaXABIM T'OJAOM aKTUBHEE WCHOIB3YIOTCS IS
pelleHrss MHOTUX 3a/1a4, M 3TO SBIISIETCS ONPEICISIomUM (GaKTOPOM JUIsl pa3BUTHS U YCOBEPIIEHCTBOBAHUS
TEXHOJIOTHI ¥ METOJTUK MPOBEACHUS OECTIIIOTHON CheMKH. [ TaBHOE JJOCTOMHCTBO TEXHOJIOTHHU OECITUIIOTHON
CbEMKHU — 3TO OTCYTCTBHE 4Ye€JOBEKa Ha OOpTy JIETaTeNbHOrO ammapara, 3TO SABJSETCS 0C000 BaKHBIM
(akTopoM Tpu NpoBedeHMH omnacHbIX padoT. Ecmm panbme BIIJIA co3pgaBamich M MCHONIB30BAIUCH
WCKITIOYUTEIHHO B BOEHHBIX IENISIX, TO HA CETOJHSIIIHUMN JEHb 10 MEpe CBOETO Pa3BUTHSI OHM HAIILIH U IpYTroe
Ba)KHOE NpUMEHeHue. Tak, HapuMep, HEKOTOPBIE U3 HUX 3TO 3KOJOTHYECKH MOHUTOPHUHT, CTPOUTENBCTBO,
TrOpPHOOOBIBAIOIIAS OTPACIIb, CETIBLCKOE XO3SIMCTBO, OXpaHa 1 narpyiauposanue, bITJIA 8 MUC.

B nanHO#1 cTathe OyneT packphIT Bonpoc 00 ucnonb3oBanuu BITJIA B MUC, a uMeHHO, TPUMEHEHUH
OeCIMJIOTHBIX  JIETATENbHBIX  almapaTtoB i HWHGOPMUPOBAHUS W  MPEIOTBPAIICHHS AaKTHBHOTO
pacnpocTpaHEHHs MTOKAPOB B JIECHBIX MACCHBAX.

IIpumenenue BIIVIA npu npeaoTBpamieHuu pacipocTPaHEHHs JECHBIX M0KapoB

JlecHble MOXapbl MPEJCTABISAIOT COOOM OMacHOe W pa3pyIIUTENIbHOE OCNICTBHE, YacTO HaHOCSIIee
HSKOHOMHMYECKHI U HKOJIOrHYeCcKui yiep0. B mocnennue ropl yuacTUiINCh JIeCHBIE TIOXKAaPhl, U IPABUTENbCTBA
MOHECJIN OTPOMHBIE YIPaBICHUYECKUE PACXOJbl, YTOOBI CIPABUTHCSA C BHE3AIHBIMU JIECHBIMHU TOXKapaMu.
[MockonbKy JiecHbIE TIOKAPhI MPUBOJIAT K 00€3IECUBAHUIO JIECHBIX MAaCCHBOB, JIECA TEPSIOT CBOKO (PYHKITHIO
yAep KaHUS BOJBI 1 COXPAaHEHU TTOYBBL, UTO B JAITbHEHIIIEM BBI30BET JPYTH€ CTUXUIHBIE O€ICTBUS, TAKUE KaK
BHYTpPEHHHE HABOJHEHUS, 3aCyXH, OMOJI3HU U IBUIbHBIE OypH.

B Hacrosmiee BpeMs TOKapHBIE KOMaHIBI aKTUBHO BHeApsIOT BIUJIA mis mydmieid koopawHaIiu
COTPYIHUKOB W TPUHATHS OOOCHOBaHHBIX PEUICHHWI B KOPOTKHE CPOKH, KOTOPBIE IMOMOTYT ObICTpee
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CIpPaBUTHCA ¢ OrHEeM. JlaHHBIE, MOMyYEeHHBIE C BO31yXa, B IMOCIEIYIOMEM SIBISIOTCS BaXHOH OCHOBOM st
MPUHATHS NPAaBUIIBHBIX PEIICHUH, 0TOOpaXKaroT CUTYAlNIO, HAIIPaBJICHUE U MacliTal.

IIpy BO3HMKHOBEHHMHM IIOKapa, OYEHb BAaXHO IPUHMMATh HE3aMEAJIMTENbHBIE DPELICHUS, IO3TOMY
Ba)KHBIM JIOCTOMHCTBOM CBEMKH C BO3/IyXa SIBISIETCS] BO3MOKHOCTD CIIACcaTeNsIM B KOPOTKUE BPEMEHHBIE CPOKU
MOJYYHUTh HH(OPMAIIHIO C MECTa TOXKapa.

J1nist ipoBeIeHHUs OCMOTpa MecTa rmoskapa OrnepaTtopsl JOJKHBI 3HATH paBwiia padbotsl ¢ BITJIA, ocHOBBI
CaMOJIETOBOXKACHUS, crenn(UKy NPUMEHEHUs Ui JIECHOTO XO3SICTBA, YMEHHE BECTH PAIHOCBS3b, 3HAThH
TEeXHHKY Oe3omacHocTH Tipu padore ¢ BITJIA.

Mertonpl 0OHApYKEHHMS JECHBIX ITOXKApPOB NEIATCS Ha OOHapyKeHHe AbIMa U OOHApy)KeHHE IUIAMEHH.
W3-3a GONBIIOro KOMMYECTBAa COPHAKOB U JCPEBBEB B JIECHOM Cpele IIaMs JIErKO OJOKUPYETCs Ha PaHHHUX
CTagusix mokapa. s BBISIBICHHS OYaroB BO3TOpaHUsS IellecooOpa3Hee BCEro NPUMEHSATh IPOHBI, B
KOMIUIEKTAllMI0 KOTOPBIX BXOAWUT CIHELHATU3UPOBAHHOE O00OpYyJOBaHUE — TEIIOBU30pPHI (PHCYHOK 1).
TennoBu30pel MO3BOJIAIOT ONPEAETIUTh PA3HOCTh TEMIIEPATYP HA MCCIEAYEMOM OOBEKTE, YTO IO03BOJIUT
OTIPEZIeTUTh 30HY BO3MOXKHOTO TOPEHUS U MIPEIOTBPATUTH AKTUBHYIO CTATHIO (PUCYHOK 2).

Oygarnu
BO3TrOpaHI

Pucynok 2. BrisiBnenue ogaros Bozropanus ¢ bITJTA

BapuaHThl MapmIpyTa HOJIETHOIO 3aJaHNA.

Ilepen BeIOMHEHHEM IIOJETa OIEPATOpP 3apaHee COCTaBIIeT MapLIpyT IMOJIETHOro 3ajgaHus. OT
MOCTaBJICHHOH 3a1a4M 3aBUCUT BHIOOP BapuaHTa MapuipyTa, Meroja noucka [1]. B npakTike npumeHstoTcs
KOJIbLIEBOW 3aMKHYTBIA MapiipyT (PUCYHOK 3) M MJIOMmaaHoi MapmpyT (pucyHok 4). KonbiieBoil 3aMKHYTBIH
MapupyT NpUMEHSeTCs Ul OOIIero OcMOTpa, a BTOPOH Ul TIIATEIHHOTO W MOAPOOHOTO 00CIIeT0BAHUS
yuaacTkoB. [IepBblii crioco0 3aTpaunBaeT MEHbLIE BPEMEHH.
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NOBOPOTHHIE TOYKM

NOBOPOTHME TOYKY

Pucynok 4. Cxema oToOpakeHHs IUIOLIAIHBIX MapIIPYTOB

[Ipu obGHapyXeHWH NbIMa WM y4acTKa BO3TOpaHUs, MEpe]l OMepaTOpoOM CTOHUT 3ajada MoApOOHOTO
M3Y4YEHHUS! TaHHOTO YYacTKa, JJIsl 3TOr0 OH KOPPEKTHPYET CBOM MApUIPYT U HANPABISETCS K yYacTKy HJis
MOJTy4eHUs TTOTHOTHI nHpopMaruy. [loreTHoe 3a1aHme Ipy STOM CTPOUTCS TAKHM 00pa30M 4TOOBI COKPATHTh
BPEMEHHOM IyTh.

Bo3moxknocTu npu ucnogb3oBannu BILJIA.

C momomnpio BITJIA BO3MOXXHBI MHOTOKpPATHBIE MTOBTOPHBIE O0JETHI 00BEKTa WJIH €r0 OTIACIbHBIX
YYaCTKOB U yJepKaHUE BHIICOM300paKeHHSI 00bEKTa Ha ONPEICICHHOE BPEMs, YTOOBI MOTYyYUTh IETATBHYIO
nHpOpMaIUIo 00 HHTEpecyoeM 00beKTe.

[leproanuHocTh 00JeTa TOXKapa YCTaHABIMBAST PYKOBOJUTENb TYIICHHUS JISCHOTO IMOXKapa, KOTOPBIH
nmpuHUMaeT pemieHus. Ha ocHoBe ummeromieiics wH(QOpPMANUK PYKOBOAWTENh TYIIEHHs JECHBIX TOXapOB
OTIpeIeNseT: BU MOXKapa, ero IIOMaah W HAIPABJICHUE Pa3BUTHS MOXKApa, a TaKKe yJaCTOK HAaMOOJIBIIIETO
WHTEHCHUBHOT'O TOPCHUSI.

PexomMenayeTcst BEIMOTHIATH OCMOTp 2-3 pa3a B JeHb, a Bbicota mojiera 600-800 M mns oOmero
mouuTopunra, 200-400 M — mamsa geTambHOTO ocMoTpa. [loner Ha HU3KOW BBICOTE IO3BOJISET OMPEACISATH
TOYCYHBIE 30HBI TOXapa. IIpu kKak1oM 0CMOTpe Ha CXeMy HAaHOCSITCSI TPAHUIIBI TIOXKapa, a TAKKE YKa3hIBaeTCS
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JaTa OCMOTpa U MJIOLIa/lb, 3TH AAHHBIE B JAJIBHEHIIEM MO3BOJISIOT ONPEAETUTh CKOPOCTh PacIpOCTpaHEHHE
JIECHOTO TI0Kapa U YCTaHOBUTh OCHOBHOE HAIpaBJIEHUE paclpocTpaHeHust orus [1].

OnHOBPEMEHHO C MOJY4YE€HHEM JaHHBIX O0JIeTa TEPPUTOPUHU IPENCTABUTEISIMU JIECHOH CIIy>KObI
MPUHUMAIOTCSl pelIeHus] O croco0ax TYHICHUS MOKapa, MaHEBPUPOBAHHM JIOJCKUMH U TEXHHYCCKHUMH
pecypcamu.

Hcnonb3oBanue 10NOJHATEIBHOM 110JI€3HOI HATPY3KHU

JlononHuTenpHas Harpy3ka, Takas kak: ontudeckuit u MK nuana3oH, TenaoBU30pbl, ra30aHaIN3aTOPHI,
MIPUMEHSIOTCA [T PACIIO3HaBaHMsI CKPBITBIX OYaroB TOPEHUs U MOUCKA MPOMAaBIIUX.

JlaHHasi METOAMKA SIBJISICTCS. OCHOBHBIM HAlPaBJICHUEM ISl BHEAPCHUS U U3YUEHUS B IOXKAPOTYILICHHH.
(pucyHoK 6).

BecnunoTHble anmapathl OCHAIlEHHBIC TEIUIOBH30PAaMH HMEIOT CIEAYIOUIYI0 KIacCU(pUKAIHIO II0
KaTerOpHsIM.

- 110 NPUHLUIY MOJIy4YeHUs a’3po(OTOCHUMKOB (IIOAPA3IEIAIOTCS HAa CKAHUPYIOLIIHME W MaTpUYHBIC
TEIUIOBH30PBI);

- 10 CHEKTPaJbHOMY [HWama3oHy (MOApa3JeNsioTCs Ha KOPOTKOBOJIHOBBIE M JJIMHHOBOJHOBBIE
TEIJIOBU30PHI);

- I10 BO3MO>KHOCTH U3MEPEHHS TeMIIepaTypsl (IoApa3aessitoTcs Ha HaOIroNaTeIbHbIC U N3MEPHUTEIIBHBIC
TEIJIOBU30DHI).

Pucynok 4. TernnoBu3zopHoe HaOMIOCHKE 32 TTOKAPOM

3akmouenune. TakuMm 00pa3oM, WUCIONB30BaHHE OECHMJIOTHBIX JIeTaTeNbHBIX AaNlapaToB Ha
CETOHSIIHUNA JCHb SIBIACTCS OJHUM M3 HANPABICHUH U U3yUYCHUS, COBEPILICHCTBOBAHMS U BHEIPEHUS B
IMOXXapHbIC CJ'Iy)K6BI, TaK KaK 3TO HE3aMCHUMaAs IMOMOIIIb B MOHHUTOPHMHIC W TYHICHUH I1OKAPOB. I'maBHOE
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JOCTOMHCTBO — COKpAIlCHHbIC BPEMEHHBIC PAMKH TOJNYy4YCHUS HH(GOPMAIMM U CHOCOOHOCTH IIOJYYaTh
MH(OpPMALIUIO U3 MATOIOCTYITHBIX MECT M ONACHBIX 30H.

BakHBIM, KOHEYHO, SIBIISICTCS TaK jK€ BO3MOXKHOCTh YMEHBIIHUTh YYaCTHE JIOACH IPH TaKHX OIMACHBIX
onepanusx ¢ orieM. CBOCBPEMEHHBIC M NPABHJIBHBIC PEIICHUS MOTYT CHACTH KU3HH JIIOJSM, TaK KaK IpH
9BaKyalluH M TOKAPOTYIICHHH BPEMS SIBJISCTCS INIABHBIM CYLICCTBEHHBIM (paKTOPOM, VIS MPEAOTBPALLICHHS
TSDKEIIBIX MTOCIISICTBHUM.
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"KAPBIK JUOJTHI MATPULAHBI )KEHIIAETYAIH BOIMEJELT KOPIHETIH
"KAPBIKITEH BAHJIAHBIC APHACBIH MOJEJILJAEYTE 9CEPI

BJMSIHUE YIIPOIEHUS CBETOAUOHOM MATPUILILI HA
MOJEJIMPOBAHUE KAHAJIA CBA3U C BUANMBIM CBETOM B IOMEILIEHUN

THE EFFECT OF SIMPLIFYING THE LED MATRIX ON MODELING THE
COMMUNICATION CHANNEL WITH VISIBLE LIGHT IN THE ROOM

AngaTna. [mki xepiHeTiH >kapblK OaitnanbicbiHbIH (VLC) omicTepi mepekrepai 6epy MeH
YKAJIITBI )KAPBIKTAHIBIPYIBI KAMTAMAChI3 €TY YIIiH KapbIKIHOATH HHPPAKYPBUTBIMIBI Al JaiaHaIbl
nen kyTinyzae. JKapbIKTaHIbIpy ailMarblH TOJBIK KaMTY YIIiH OipHeIIe XapbIKIUOITHI IIaMIap/Ibl
naiinanany Kaxer. OpOip mam >KapbIKIHOATHI IIaMAap KUbIHBIHAH Typazabl. Oxerreri VLC apHa
MoebAeyiHAe opOip MaccuB ofieTTe Oip HYKTE Ko31 peTiHe KapacThIpbuiaasl. by xeHlaeTy eTe
TOMEH eCeNnTey KYPACIUIriH KaMTamachl3 eTeli, Oipak KehOip jkarmaijapiaa ITyphIC eMec
MOJIeTIbICYTe oKellyl MYMKiH. byn Makanaga apHa cumaTTamanapbl OOWBIHINA KAPBIKIHOITHI
MAaCCHUBTEP/Il KAKBIHIATYJBIH OPTYPJIL CXEMaJaphbl CaJIBICTHIPBUIAABI. OpPOIp MACCHBTIH HAKTHI
KYPBUIBIMBI HEMECE IIaMaMeH IIOKXKYJIbI3 KapacThIPhLIAIbL.

TyiiiH ce3aep: KepiHETIH KapblK OalIaHbIChl; MOAENBICY AIIIT; KO3/1epiH )KEHUIACTY;

AnHoramusi. Oxugaercsi, 4To B MeTonax CBs3u C BuauMbIM cBetoM (VLC) BHYyTpH
MOMeIeHU OyJIeT UCIOJIb30BaThCs CBETOAMOIHAS MHPPACTPYKTypa A oOecreueHus rnepeaayu
JaHHBIX M 00Iero ocmemeHus. [l MOJMHOro MOKPBITHS IUIOIIAIU OCBELIEHUS HE0O0XO0IUMO
HCIIO0JIb30BaTh HECKOJIBKO CBETOAMOM0B. Kaxaas jammouka COCTOMT M3 MaccMBa CBETOAMOJO0B. B
TUTMIMYHOM MoOJieupoBanu kKaHasa VLC KaxIaplii MaccuB OOBIYHO paccMaTpHUBAETCS KaK OJUH
TOUYCYHBIN UCTOYHHUK. ITO YIPOIleHnEe 00eCTIEYNBAET OYEHb HU3KYIO BRIYUCIUTEIBHYIO CJIOKHOCTb,
HO B HEKOTOPBIX CIIy4asX MOKET NPUBECTH K HETOYHOMY MOJelnpoBaHHIO. B 3Toil craThe
CPaBHUBAIOTCS PA3JMYHBIE CXEMbl ANIPOKCUMALMUA CBETOAMOJHBIX MATPULl C TOYKU 3pPEHUS
XapakTepUCTUK KaHama. PaccmaTpuBaercs TouyHasi CTPYKTypa KaXJOro MaccuBa WIH
NpUOIN3UTENBHOE CO3BE3ME.

KuroueBble cjioBa: BUMMasi CBETOBasI CBSI3b; TOUHOCTh MOJIEITUPOBAHUS; OCBETIUTH TJ1a3a;

Abstract. Indoor Visible Light Communication (VLC) methods are expected to use LED
infrastructure to provide data transmission and general lighting. To fully cover the area of
illumination, several LEDs must be used. Each bulb is made up of an array of LEDs. In atypical VLC
channel simulation, each array is usually treated as a single point source. This simplification provides
very low computational complexity, but may lead to inaccurate modeling in some cases. This article
compares various LED array approximation schemes in terms of channel characteristics. The exact
structure of each array or approximate constellation is considered.

Keywords: visible light connection; modeling accuracy; brighten eyes;
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Kipicne. XXananan naiina 6omnran Visible Light Communications (VLC) sxyiienepiniy ak
KapBIK IUOITAPbIHA HET13/1eITeH KaJbl UHOPAKYPHUIBIM OOMBIHINA ASPEKTEp OaillaHBICHI MEH YKaH-
KAKTBl JKapbIKTaHIBIPYJbl KaMTaMachl3 €Ty MYMKiHAiri Oap. Kazipri yakpiTTa Kemrterexn
CalBICTRIpMaIIbl Typae keTinreH RF TexHomorusiapbl ©HIMIUTIKTI JKaKcapTyAbl KOpceTy YIIiH
oprypdi imki VLC cxemanapeiHa KOJIJaHbLIFaH.

ApHaHbl MOJENBACYIIH KYPACHUIIrT MEH YaKbITBIH a3aiTy YIIIH KONTEereH MOJENbACY
Ti30eKkTepiHAe Ke3Mi KEHUINETY ki Koimanbutanel. JKapeik awonrsl [llamparer ynecripinreH
MaTpUIIaHbl JKAJMbl OEpIIETIH ONTHKAJIBIK KyaTThl IIOFBIPJIAHIBIPATEIH Oip HYKTEN Ke3re
ayBICTBIPY/IbI XKEHUIACTY KEHIHEH Koianbu1a bl. COHBIMEH KaTap, iIIKi apHAHBI MOJETIBICY Tal1aybl
KO31H JKCHUIIETYCI3 kacaiabl. AJaiaa, Ke3/ KeHUIIETYMEH JKOHE OHCBI3 MOJIENbACY Ti30eKTepi
apachIHAAFbl apHA CUIIATTAMACBIHAAFbI Al PMAIIBUIBIKTap OeNrici3 00BN Kalabl.

Iaicrep. 1. bactankpl KOATHI JKEHIUIIETYCI3 MOJIENBICY CXEMACHI.

Kesni >keHinzmeryci3 MozenbAey CXeMachblHa KeJleTiH Ooscak, OenmMeneri >kapblKTaHIbIpyFa
KOWBUIATBIH TAJIANITapFa OalIaHbICTHI, 06JIMEICT] ONITUKAJIBIK KyaTThIH TapadybIH ecKepy KaxkeT. bip
KaOBUTIAFBIITHIH KaObuigaHaThlH onTuKalblK KyaTtbl H(O) (0) xombl OOWBIHAAFBI TYPAKTHI TOK
apHaceiHbIH KymeoiMeH (LOS) sxone Href (0) marbuIbICKaH JKOJBIMEH aHBIKTAIA bl, OHBI TYPIiHJIE
*azyra Oomabl.

4oddad ot

@ ®)

© @ @ S e -

Cyper 1. (a) moaenbik 6eame 6eameHiH omeMi-5 Mmx5 Mx3 Mm; (b) (¢) (d)

10h 10 xapbIKAMOATHI KApBIKAMOATH MaTpuiia; (¢) 3h 3 mo3unmsmapblHAaFel Ke3aepi 0ap
KEHUIIETUIreH apbIKauoaTel MaTpuna; (d) 2H 2 nosunusiapsiHaarsl Ke3aepi 0ap KeHUIeTUINeH
KAPBIKIUOATHl MaTpUlla; (€) OpTalbIK MO3UIUAAAFEl Oip Ke31 0ap >KeHUIAETIITeH KapbIKIHOITHI
MaTpHIIa.

RR) = S0 Bl {PoniHO O3S R) + f, . Poibrer (035 R ®

Mynpaarel Narray - OeyiMeneri >KapbelK IHOIBI MacCHUBTEpiHIH caHbl, | - opOip maccuBTeri
OOJIIHTeH >KapblK AUOATAPBIHBIH CaHbI JkoHE t,n,i - N-mi LED mMaccuBinger: i-111i KapblK AUOABIHBIH
opraia 6epiyeTiH ONTHKAIBIK KyaThl. Sn,i K031 MeH KaObuinareii Rj apaceraaarst LOS >xonbIHIAFBI
apHAaHBIH TYPAKThl TOK KYIIEIO1 apKbIJIbI OEpiTeH.

©(0; S5 R,) = 2RIM*D ((gm bo_
H (O, Si RJ) = na C0S (o) cos(By)rect T (2)
MYHJaFbl M — CAyJIeJIeHy JJOOBIHBIH pekuM HoMipi. Ke3 MeH KaObU1aFbIll apachlHAAaFbl KAIIBIKTBIK
do apkbuel Kepcerineni. lo sxone To colikeciHIe coyiesaeHy OYPBIIIbI XKOHE TYCY OYpBIIIbL. AR —

KaOBUTIAFBIIITEIH THIM/II aifMarbl (CY3Ti jKOHE KOHIICHTPATOPABIH KYIIEUTyiMEeH Oipre) skoHe Kepy
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epici (FOV) kaOpIaarpIITHIH KaObuIIay OYPHIIBIH O11Aipeai. rect(X) TIKOYPHIITH PYHKITUSACHIHBIH
MoHi [x| 01 6onranaa 1, an oiitiece 0-re TEH.

(1) Tapmakrarsl uHTEerpauusuiap Oesnmeseri OapibIK LIAFBUIBICTHIPFBIIITAPABIH OeTiHae
opbiHAQManbl. TypakThl TOK KYIICIOIH CaHABIK TYpPAEC €cenTey YIIiH Oenmeneri OapibiK
IIaFBUTBICTBIPATHIH OCTTEp ayAaHbl Asyr )KOHE IIAFBUIBICY KabimeTi A OOoNaThIH KONTETeH IIaFbIH
mudpepeHIMANIBIK dJIEMEHTTEepre OeiiHeml. bapiblK IIaFbUIBICTRIPYIIBI JJIEMEHTTEp YIIIH Tasa
T y3usIbIK TaMOepTTIK cayieneHy yiurici KadbuinaHaasl. by mMakanasa marbUIbICy YII peTKe
JICHiH ecernTeNreH, ce0e0i )KOFaphl IOpexkelli MAaFbUIBICY KOJIAPhIHBIH OPKANHCHICHIHAA ONTHUKAIBIK
KyaT a3 >KOHE >Kalmbl KaObUIJaHFaH KyaTlleH CajlbICThIpFaHga ejemeyre Oomnaabl. Jlemex,
IIaFBUTBICKAH JKOJIAFbl TYPAKTHI TOK KYIIEIO1 apKbUIbI Oepyre 00oa bl

Hyer (03 Sn Ry) = Xt H9 (05,5 Ry) (3)
MYHJaFbl k MIaFbuIbICY peTi, K-1Ii IaFbUIBICKAH KOJIJAFbl TYPAaKThl TOK KYIICIOIH PEKYPCUBTI TYpae
ecenreyre 0oJaIbl.
2. Jlepexke3ai UMUTALUSIIBIK MOJIEIIBICY CXeMallaphl
Opbip XKapblK JUOATHI MACCHUBIHIEI1 KO3[EpliH Tapalybl YII TYypil YJiriMeH
KYBIKTaCTBIPBUIFAH Ke3/1e, Oip KaObUTAAaFBIIITHIH aTbIHFAH KyaThIH KeJeciiei KalTa jka3y Kepek.

Narray ¢
B(R;) = Z Z Pt,nH(O)(o;sn,g;Rj)+f Py nHyer (0 Sngi R)
n=1 g=1 Asur

—irmctes Lght

giresi=a lgnt
— = —ratluctud hpht (1 Samew] (] T — — —refleciad Nght (1 imec)|]
-- @ IR RtE tim e — = —reflacied Nght (2 timech

@ L ht 3 temea) reflzciead llght (2 ime sy
eEl Sirazied Hgh froo taa nearan I ERE g aq0 S aas g

uE Siraziad PaksfEee tha manrear §abSeg a3uEnaar 4

XY

a.e

ool pailcs Becponce
Momidt] FOlE BERO0S:

.z s n.:quin—.m Sha mezandly LasEE egalpm et oz = nﬂ;mmn e mRSEAm Y LRI aE E aeT
- S S L T SN — - e T T A PR ey S e —

= (] 13 10 285 a0 48

15 20 6 -1
Fropagation Delay Time [ns]

1o
§oof R
§

Cyper 3. (0.1, 2.1, 0.85) mo3unusAarsl HOpMaJaHFaH UMIYJIBCTIK jkayan (a) K31l
OHaliJIaTHail MoJieNIbJIey CXeMachl; KO3l JKEHIIIETETIH Y MoJenbaey cxemachl: (b) 3car 3
MO3UIUAAAFEI KO3/IE€pPMEH JKEHIIIETIITeH MaccuB; (C) 2 caF 2 MO3UIMsIAaFbl Ke3epi 0ap
JKEHIIAETIreH MaccuB; (d) opTanbIk mo3uiusiaa 6ip ke3i 6ap KEHIIAETUITEH MaCCHB.

Ke3ni xeningerynin imki VLC apHacklH MOJENbACYTe 9Cepl aJblHFAaH ONTHKAIBIK KYaTThI
Oeny, apHa HMOYJbCiHIH >ayaObl, RMS kinipicin Tapary xoHe 3 nb Oepy TyprbiChIHAH
TankpUIaHaabpl. Hotmkenep oprama moH ymriH Tek 0,14% aybITKyMeH ajiblHFaH KyaTThl Oeiryre
oCep/IiH ailKbIH eMec eKeHIH KopceTei.

KopsIThiHabl. JlereHMeH, ke3/7ep KeHUIIETUITeHIe, dcipece €H TOMEHT1 MOH MO3HITUsIIaphl
KeHuerirenie, RMS xifipic cripeiiniH Tapaiybl alTapibIKTai e3repe/ii. UMIYIbC Y3aKThIFbl MEH
apHaHBIH UMITYJIBCTIK PEaKIMSICHIHBIH Tapally YaKbITHl J1a KO3l JKEHUIIETY apKbUIBI MOACIBACY
cxemayapbl YIIiH aHbIK TeMmeHneiai. CoHbIMeH KaTap, 3 b ©Tki3y >KOJarbIHAAFbl 9cep
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KapacThIPbUIFAH IIAFBUIBICY TOPTIOIHE >KOHE KaOBUINAFBIIITHIH OpHBbIHA OaiimaHbICThl. PecuBep
OesMeHIH OypBITITBIHIA OOJIFaH/Ia, 6TKI3y KabireTi 3 b GonaThiH ocep a3 0oJaibl.
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THE EFFECTIVENESS OF THE APPLICATION OF CNC MACHINES FOR
PROCESSING HARD-TO-MACHINE PARTS OF AIRCRAFT

IPPEKTUBHOCTb IPUMEHEHHUA CTAHKOB C 4I1Y U151 OBPABOTKH
TPYJHOOBPABATBIBAEMbBIX JETAJIEU JIETATEJIBHBIX AIIITAPATOB

¥YIIY AIHITAPATTAPBIHBIH OH/JIEY KUbIH BOJIIHIEKTEPIH OHAEYI'E
APHAJIT'AH CNC CTAHOKTAPBIH KOJIJAHY TUIMAILJIITT

Abstract. The article discusses the mechanical processing of aircraft parts on CNC machines
made of hard-to-process materials. Methods of preparation of control programs for CNC machines
are considered. A control program for an airplane part has been developed using the SolidWorks
software product. The efficiency of the technological process of mechanical processing depends on
the correct choice of equipment, technological cutting modes, and the choice of cutting tools.

Key words: hard-to-process materials, CNC machines, control program, aircraft parts.

Anjarna. Makanana eHjey KublH MatepuanjapiaH sxkacanraH CBK craHokrapbiHza yiry
anmnapaTTapblHbIH OeJIIIEKTepIH MEXaHUKaJbIK eHJey KapacTelppliraH. CBK Mammnamaps! yiix
6ackapy OarnapiamanapblH JalbIHIAY 911icTepi KapacTeipbuirad. SolidWorks 6argapinaMansik eHiMi
apKbUIBl yIIaK OesIieKkTepiH Oackapy Oarmapiiamachl 931pyieHl. OHACY NPOIECIHIH THIMILIIT
XKaOJBIKTBl YPBIC TaHJIAyFa, KECYAIH TEXHOJIOTUSUIBIK PEeXUMJEpIHE, Kecy KypalblH TaHjaayFa
OailIaHBICTHI.

Tyiiin ce3aep: enzney kublH Marepuanaap, CbK mammnaanapsel, 6ackapy 6araapiamachl, yiry
anmnapaTTapbIHbIH O6JIIIeKTepl.

AHHoTanusi. B cratbe paccMOTpeHbl MexaHuyeckas 00paboTka JeTajiell JeTaTelbHbIX
anmapatroB Ha ctaHkax ¢ UIIY u3 TpynHooOpabaTeiBaeMux MaTepuanoB. PaccMOTpeHBI METObI
MOATOTOBKH YINPABIAIIUX MporpaMM st ctaHkoB ¢ UITY. Paspaborana ynpasisitomiasi mporpamMma
JJIsI CaMOJICTHOW JeTald ¢ MOMOIIbI0 mporpammuoro npoaykra Solid Works. DddextuBHOCTD
TEXHOJIOTUYECKOI0 Ipoliecca MEXaHWYeCKOW 0O0pabOTKH 3aBUCAT OT MPaBMWIJIBHOTO BbIOOpA
000pyZI0BaHUS, TEXHOJIOTHYECKUX PEKUMOB pe3aHHMsl, BEIOOpa PEKYIEro MHCTPYMEHTA.

KuroueBble ciioBa: TpyaHooOpaOaTbiBaeMble Marepuaibl, cTanku c¢ UIIY, ympansromias
[IporpamMma, J€Tally JETaTeNIbHBIX allaparos.

Introduction. The aerospace parts manufacturing industry maintains high quality standards,
rigorous testing practices, and strict regulatory requirements in order to ensure the function, fit, and
reliability of every part. The aerospace industry uses many specialized parts and, given the nature of
flight, many of these parts are mission-critical [1].

Parts of a modern aircraft and an aircraft engine work in difficult conditions: they are exposed
to heavy loads, variable temperatures and a chemically active harmful environment.
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The final processing of a complex workpiece of aircraft parts includes machining on
numerically controlled machines. In modern manufacturing, expensive automated equipment,
numerically controlled machines, flexible production systems based on metalworking equipment of
various configurations controlled by a computer are increasingly consumed. The effectiveness of the
use of numerically controlled machines is determined by how optimally prepared the control program
for processing parts of complex shape. As usual, well-known programs for the preparation of
technological processes for machining parts on CNC machines work according to a template entered
into the database, which does not take into account specific processing cases.

The current state of the use of CNC machines. The aerospace industry relies on safety-critical
parts within stringent tolerances. CNC machining is the primary method of creating these parts in
today’s digitally driven ecosystem. Common aerospace parts created using CNC machining may
include:

Engine components; Fuel panels; Landing gear components; Engine mounts; Airfoils; Vanes;
Turbine assemblies [2].

The increase in the complexity of mechanical processing is a consequence of the ever-
expanding use of hard-to-process materials, such as titanium alloys and high-strength steels, as well
as large-sized wing and fuselage structures (panels), including those made of high-strength materials.
So, for a number of aircraft products, the volume of machine work exceeded 30% of the total
complexity of airframe manufacturing. The volumes of use of structural materials as a percentage of
the total weight of the airframe according to the data are presented in Table 1.

Table 1. The scope of application of structural materials in the airframe

The volume of materials used in % of the airframe weight
Product o ; O_ther
Titanium Aluminum Steels maf[erlalsz
alloys alloys including
PCM
11-86 14 54 15 17
B747 4,25 68 10 17,75
F-14 24,4 39 17 19,6
F-15 26,7 35,5 3,3 34,5
F-18 11,7 47,7 15 25,6
Bl 22,5 41,3 18,5 21,7
YF-17 7 71 10 12
SR-71 95
F-22 24 35 5 36
MiG-25 8 11 80
MiG-31 16 33 50 1

A CNC machine is an automatic power tool with computer controlled for turning, milling,
engraving, cutting, drilling, grinding, welding, spinning, winding in modern industrial manufacturing.
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A CNC machine works with CAD/CAM software and G code for automated machining. The most
common types of CNC machine include [3].

Advantages of CNC machines [4]:

Capability: This technology uses computer precision to go beyond the limitations of manual
capabilities. More complex and intricate operations are possible with CNC machining.

Consistency, Precision and Redundancy: With computer software, the design of any given
product only needs to be programmed once. The CNC machine can then perfectly replicate that
design, for any order quantity.

Fewer Personnel: Because computer software controls the machinery, fewer technicians are
needed for operation and oversight, cutting overall expenses.

Continuous Use: Unlike manual labor, CNC machinery (barring any malfunction or
maintenance issue) can work continuously over any period of time without a break. This greatly
increases productivity and efficiency.

Low Skill Requirement: CNC machine operators require little training and skill when compared
to manual machine operators.

Flexibility: The software can be reprogrammed quickly and easily to produce different parts,
allowing operations to keep up with shifting customer demands.

Preparation of control programs for CNC machines. For modern CNC machines, there are
three methods of programming processing and creating a control program:

* manual programming

* programming on the control panel of the CNC control system

* Programming using CAD/CAM system.

Manual programming is a long, monotonous and monotonous activity. However, all
technologists-programmers should know the technique of manual programming base for further
training. There are still many enterprises in our country that use the manual programming method.
Indeed, if the plant has several CNC machines, and the manufactured parts are simple, then a
competent programmer is able to work quite successfully without automation of his own labor.

The method of programming on the control panel of a CNC machine has gained particular
popularity only in recent years, which is associated with the development of the technical base (touch
screens, solid-state memory, high-performance systems of minimal dimensions), improving the
interface of control panels and their technological capabilities. When programming on the control
panel of the CNC system, programs are created directly on the screen, controls using the joystick
keyboard and touch screen. Modern control panels of CNC machines work very quickly and
efficiently, allowing you to optimize the control program for the specific machine on which they are
installed. Most CNC control panels offer an interactive programming language, which greatly
simplifies the process of creating a control unit, makes "communication” with the CNC convenient
for the operator.

Blueprint
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Picture 1. Transformation of information in the "drawing-finished part" system
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The third method - programming with the help of Computer-Aided CAD Design Systems
allows you to "raise” the process of writing processing programs to a higher level. Working with
Computer-Aided Design Systems, a programmer technologist saves himself from time-consuming
mathematical calculations and gets tools that significantly increase the speed of writing. Computer -
aided design Systems include the following software products:

- CAD systems (computer-aided design - computer design support) this is software that
automates the work of a design engineer and allows you to solve the problems of product design and
registration of technical documentation using a personal computer.

- CAM systems (computer-aided manufacturing - computer manufacturing support) this is
software that automates the calculations of tool trajectories for machining on CNC machines and
provides the output of control programs using a computer.

- CAE systems (computer-aided engineering - computer support for engineering calculations)
this is a software that is designed to solve various engineering problems, for example, for structural
strength calculations, analysis of thermal processes, calculations of hydraulic systems and
mechanisms.

CAD benefits [5]:

Compared to traditional technical sketching and manual drafting, the use of CAD design tools
can have significant benefits for engineers and designers:

e Lower production costs for designs;

e Quicker project completion due to efficient workflow and design process;

e Changes can be made independent of other design details, without the need to completely
re-do a sketch;

e Higher quality designs with documentation (such as angles, measurements, presets) built
into the file;

e Clearer designs, better legibility and ease of interpretation by collaborators, as handmade
drawings are not as clear or detailed:;

e Use of digital files can make collaborating with colleagues more simple; and

e Software features can support generative design, solid modeling, and other technical
functions.

Types of CAD software:

The amount of CAD programs developed by different companies is tremendous. While some
are created to assist designers in the fields like architecture or 3D modelling, others are specified to
contribute in various mechanical industries from sketching and analyzing till final product. Mostly
used CAD programs by the majority companies and individual users are:

Table 2. List of CAD programs

1 SolidWorks 8 Autodesk Inventor
2 Autodesk AutoCAD 9 Fusion 360

3 Catia 10 KOMPAS-3D

4 NX (Unigraphics) 11 T-FLEX CAD

5 MicroStation 12 OpenSCAD

6 Solid Edge 13 Altium Designer
7 Creo CAD 14 IronCAD

Main features of CAM software on the example of SOLIDWORKS [6]:

Rendering. SOLIDWORKS Visualize allows designers to create presentation-ready,
photorealistic renderings. CAD files can be opened directly in SOLIDWORKS and rendered using
accurate textures, reflections, and lighting. This is a powerful feature used by most designers but is
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particularly useful for product designers as it allows them to demonstrate their final concept before
going into production.

SOLIDWORKS Simulation. SOLIDWORKS Simulation allows designers to put their designs
to the test, and quickly and accurately identify any flaws. The designer will be provided with highly
accurate data, which means they can make changes to the design before a physical prototype is
produced.

Picture 2. Aircraft part

Mechanical engineers can save a lot of time, money, and effort by identifying issues with their
designs early in the process.

Intricate Evaluation. The Drawings tool allows a designer to quickly create 2D representations
of any aspect of a design, with the option to add dimensions with the click of a button. This is useful
for designers, engineers, and architects, offering the ability for a thorough evaluation.

Manufacture with Ease. Once the design is complete, and the designer has eliminated potential
risks identified in the simulation and evaluation, a prototype can be made. SOLIDWORKS CAM
produces the design files that can be sent straight to production. The software also includes a
searchable database of 3D Printers generating 2D slice data from solid geometry, while the
3DEXPERIENCE Marketplace enables you to outsource prototype and part manufacturing from right
inside the Ul (User Interface).

Tasks solved in SOLIDWORKS:

» Design preparation of production (DPP):

- 3D design of products (parts and assemblies) of any degree of complexity, taking into
account the specifics of manufacturing

- Creation of design documentation in strict accordance with GOST

- Industrial design

- Reverse engineering

- Design of communications (electric hoses, pipelines, etc.)

- Engineering analysis (strength, stability, heat transfer, frequency analysis, dynamics of
mechanisms, gas/hydrodynamics, optics and lighting engineering, electromagnetic calculations,
dimensional circuit analysis, etc.)

- Express analysis of manufacturability at the design stage

- Preparation of data for IETR
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- Data and process management at the CHECKPOINT stage
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Picture 3. Component processing on SOLIDWORKS CAM

» Technological preparation of production (TPP):

- Design of tooling and other means of technological equipment

- Analysis of the manufacturability of the product design.

- Analysis of the manufacturability of manufacturing processes (plastic casting, analysis of
stamping, drawing, bending, etc.)

- Development of technological processes according to ESTD.

- Material and labor rationing.

- Machining: development of control programs for CNC machines, verification of UP,
simulation of machine operation. Milling, turning, turning-milling and electroerosion processing,
laser, plasma and waterjet cutting, cutting dies, coordinate measuring machines.

- Data and process management at the TPP stage.

Conclusion. Programming CNC machines using CAD/CAM system has some advantages over
other methods, in particular, the possibility of direct interaction with processed parts and programs
that automatically design them, which opens the way to their widespread use. SOLIDWORKS and
similar applications provide reliable and simple communication between the User and the
manufacturer by combining these functions.
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THE USE OF SMART SYSTEMS IN THE ZANGEZUR TRANSPORT CORRIDOR
TO INCREASE THE TRANSIT POTENTIAL OF AZERBAIJAN

HNCITIOJIb30BAHUE UHTEJUVIEKTYAJIBHBIX CUCTEM B 3AHI'E3YPCKOM
TPAHCIIOPTHOM KOPUIOPE JIJIs1 YBEJIMYEHUSA TPAH3UTHOI'O
MOTEHIIUAJIA ASBEPBANIKAHA

93IPBAMKAHHBIH TPAH3UTTIK SJIEYETIH APTTBIPY YIIIIH 3AHI'E3YP
KOJIIK J9JII3IHJE UHTEJUIEKTYAJIIbI XKYWUEJIEPII AVIAJIAHY

Abstract. This article discusses the importance of the need to digitalize the processes of
logistics systems in international transport corridors on the example of the future Zangezur project.

The main goal of any transport corridor is to provide communication (both economic and
political) between states and increase the share of supply turnover (export and import). Today, it is
the digitalization of traffic flows that seems to be one of the most important and priority tasks in the
framework of the development and creation of new routes for international corridors.

Considering that the Zangezur corridor has a huge potential to become the key to the One Belt
One Road project, the introduction of smart logistics systems is more relevant than ever.

Keywords: International transport corridors, smart logistics systems, digitalization, emerging
technologies.

AHHOTauus. B 1aHHON cTaThe paccMaTpUBaeTCsi Ba)KHOCTh HEOOXOJUMOCTH LU(PPOBU3ALNU
IIPOLIECCOB JIOTUCTHYECKUX CHUCTEM B MEXKIYHAPOAHBIX TPAHCIIOPTHBIX KOPHAOpax Ha IpUMEpE
Oyayiero 3aHre3ypckoro mpoeKTa.

OCHOBHOH 1I€TBI0 JIFOOOTO TPAHCIIOPTHOTO KOpHUAOpa sBISETCS oOecreueHrne CBs3M (Kak
HKOHOMHYECKOM, TaK U MOJIMTHYECKOM) MEXy TOCYJapCTBAMH U YBEJTMUYEHHUE J10JIU TOBapooOopoTa
(3xcniopta u umnopra). CeroaHss UMeHHO UGPOBU3ALMS TPAHCIIOPTHBIX MOTOKOB MPEICTABISAETCS
OJTHOM M3 BaKHEHUIIMX U PUOPUTETHBIX 33/1au B paMKax pa3paOOTKH U CO3/1aHUSI HOBBIX MaplIPyTOB
JUTSL MEXKTYHAPOIHBIX KOPUIOPOB.

VY4uTeiBas, 4TO 3aHre3ypcKuil KOpuaop 00Ia1aeT OrpOMHBIM MOTEHIMAJIOM CTaTh KIIOYOM K
npoekTy "OIWH Mosic - OAMH MyTh', BHEAPEHUE HWHTEIUIEKTYaJbHBIX JIOTHCTHYECKUX CHCTEM
aKTyaJIbHO KaK HUKOTJa.

KuroueBbie cioBa: MeXIyHapOAHBIE TPAHCIOPTHBIE KOPUAOPBI, HWHTEIUIEKTYaJbHbIE
JIOTUCTUYECKHUE CHCTEMBI, IM(PpOBU3aLINS, HOBBIE TEXHOJIOTHH.
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Annatna. byn makanana bonamak 3aHre3yp jk00achbIHBIH MBICAIBIHIA XaJBIKAPAIBIK KOJIK
TOMi3AepiHACT]I  JIOTUCTUKAJIBIK — OKYHeNepaiH MpoLecTepiH HUPPIaHIABIPY  KaKeTTUIITiHIH
MaHBI3/IBUIBIFBI KAPACTHIPHLIA/IBL.

Ke3 kenreH kexik [oNi3iHIH HETI3ri MakcaThl MEMIIEKETTEp apachbiHAarbl OailIaHBICTHI
(SKOHOMHMKAJIBIK JKOHE CasiCH) KAMTaMachI3 €Ty JKOHE Tayap alHAIBIMBIHBIH (KCIIOPT MEH UMIIOPT)
yJieciH yirraiity Oosbin TaObuiaabl. BYTiHri TaHa KediK aFbIHAAPBIH HUQPPIAHIBIPY XaTbIKAPaAIbIK
JOMI3Jep YIIIH JKaHa MapLIpyTTapAbl 931pJiiey KoHE Kypy IIeHOepiHIEeri MaHBI3NbI KoHE OachiM
MiHAETTepAiH Oipi O0IBIT TaObLIAIBI.

3anre3yp aomni3iHiH "Oip Oenmaey-0ip k0" x00achIHBIH KIITI O0yFa 30p aneyeTi 6ap eKeHiH
€CKepe OTBIPBII, 3UATKEPIIiK JOTUCTUKAIBIK KYHEIep/i eHri3y OYphIHFbIIAH /12 ©3€KTi.

Tyiiin ce3gep: XanbIKapaJbIK KOJIK JOJi3Aepl, 3HATKEPJIK JIOTUCTUKAIBIK KYyHelep,
U pIaHIbIpy, )KaHa TEXHOJIOTUSIIAP.

In the context of the dynamic development of the world economy, the transport sector has
rapidly developed emerging as an important infrastructure and become the most relevant topic of the
economy as a whole. The transport sector, which is one of the most dynamic structures in the
globalized world, is perceived as a key factor in terms of protecting independence and plays an
important role in the development of integration processes. The development of the transport system
is of great importance to the Republic of Azerbaijan. Due to its favorable geostrategic location at the
junction of Europe and Asia, the state has opportunities for the development of all types of transport
communications, as well as becoming a kind of hub. It should be noted that in terms of economic
indicators, the use of the territory of Azerbaijan in trade relations between the EU and China
amounted to €530.6 billion in 2018, €561.2 billion in 2019 and €586 billion in 2020, respectively. On
the basis of statistical data, it can be said that trade relations between the West and the East are
developing. This is facilitated by the fact that such international transport corridors as North-South
and TRACECA pass through the territory of Azerbaijan.

The transport map of the world is rapidly changing. In that vein, one of the crucial points after
the signing of the agreement on the Nagorno-Karabakh conflict was the unblocking of transport routes
passing through the territory of previously occupied lands. Their liberation made it possible, first of
all for Azerbaijan and neighboring countries, to open a new international route: the Zangezur corridor.
In our opinion, despite the fact that the Zangezur corridor project where Azerbaijan is the initiator, is
at the investment stage, it is of great importance both for the region and for Europe and Asia. The
implementation of the Zangezur corridor will make it possible to create a new route through the
Caspian Sea, which will make it possible to establish the fastest delivery of goods between Turkey
and the countries of Central Asia using the territories of Azerbaijan as transit.

Such transport artery can become a rising star of the Turkic world. However, in order to unlock
its potential, it is necessary to develop multilateral cooperation and provide the project with a “long-
term foundation” [1].

Azerbaijan has begun construction of its section of the railway from Horadiz to Aghband and
has already laid 23 out of 110.4 kilometers of railway.

According to the Center for Analysis of Economic Reforms and Communications of the
Republic of Azerbaijan, the unblocking of transport communications between the main territory of
Azerbaijan and the Nakhchivan Autonomous Republic will help the country increase exports by $710
million, as well as boost the transit and logistics potential of the region, the implementation of which
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will lead to the launch of new transport routes, boost Azerbaijan’s economic power and enhance
regional cooperation and stability [2].
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While in the past the main requirement for the development of transport corridors was the
construction of roads, railways, bridges and logistics centers that met international standards, now
scientific and technological progress dictates its own rules. Thus, along with the quality of the roads,
the issue of the digitalization of corridors using smart (or information) transport systems arises.

International practice shows that the digitalization of processes within the Eurasian Economic
Union was recognized as one of the most significant projects for the development of post-Soviet
integration a few years ago. The use of modern information technologies is also relevant in our region.

As current practice shows, the digitalization of traffic flows seems to be one of the most
important and priority tasks within the framework of the EAEU. Azerbaijan is economically closely
interconnected with the EAEU countries. Therefore, the process of creating a barrier-free trading
system and economic security fully depends on digitalization.

Digitalization is a process that is aimed at integrating modern information, communication and
management technologies and is designed for automated search and adoption for implementation of
the most effective scenarios for managing the region's transport system.

The global goal is to create a system for real-time monitoring and managing of the transport
system in order to improve the quality of transport services, reduce transport costs and improve the
environment and safety [3].

A wide range of information technologies used in transport systems requires a high-speed
digital information transfer, which necessitates the improvement of our region’s communication
system. The transition of the countries of the Zangezur transport corridor to modern 5G technologies
will have a great effect on the electronic information exchange between participants of the supply
chain. Along with facilitating the process of monitoring transportation and making traffic flows
transparent, such a connection can also increase cargo traffic by instantly responding to current

39



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBICHI Ne1(28)2023

circumstances, emergencies and market changes. These technologies have already been applied in
the international transport corridors of the European Union and brought significant results.

Such systems are capable of providing the shortest transcontinental links between Europe and
Asia, so their integration will not only lead to an increase in transit traffic, but will also actively
promote the development of all countries of the Eurasian continent.

It should be noted that the emergence of digital transport corridors in the Eurasian space can be
considered one of the most promising areas of development in the region.

Thus, we would like to note that the introduction of such a system in the Zangezur corridor
project will increase the export and transit potential of Azerbaijan, as well as make the country a part
of future international transport projects.
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OPTAHM3AIIA CUCTEMBI ABHAIIHOHHO?I BE30OIIACHOCTH ADPOIIOPTA
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ORGANIZATION OF THE AIRPORT AVIATION SECURITY SYSTEM BASED ON
METHODS OF QUANTITATIVE ASSESSMENT OF ITS CONDITION

Angarna. byn makana oyekalIplH aBHAIMUIBIK Kayilci3AiriH kemeHAl (YHKIHS peTiHae
KapacTeIpyFa apHaiFadH. Makanaja apThIKIIBUIBIKTAp MEH KEeMIIUTIKTepl Taljay, COHJai-ak
dhopmanuzarnus oaici Koymanbuiaael. Exi oicTi Konmana oTeIphin, Herisri kepceTKimTep HeriziHae
oyeXaiIbIH Kayilci3IiK KYHeCiH KypyFa Heri3 O0JIaThlH KOIT OJIIIeM/ I TalChIpMa TYXKBIPBIMIAJIJIBI.
byn perte onapapiH canmak koddduirienTTepi OOMbIHIIIA KPUTEPUIAIH MaHBI3IBUIBIFBIH OOITyIeri
MaHBI3/bI COTTEPAl KOPCETETIH HEri3Ti aCIeKTiiep aramn oTuUIIl.

Tyiiin ce3nep: aBHALMANBIK Kayirncizaik, Kaylncizaikri poacimzey, KayilnCi3aiKTiH CaHIbIK
KOPCETKIIITepi, MPOLEAYPATBIK TOCUT, KPUTEPHAIIBI TOCLI, KOII KPUTEPUAIIBI MIHICT, aBUAIHSUIIIIBIK
Kayirnci3aik MiHIEeTI.

AHHoTauusi. J[aHHas cTaThs TOCBSIIEHA PACCMOTPEHHUIO AaBUAIIMOHHOW 0€30MacHOCTH
a’poropTa B KauyecTBE KOMIUICKCHOW (PyHKIMU. B cTarbe HWCIONB30BaH aHAIU3 MPEUMYIICCTB U
HEJOCTaTKOB, a Takke NpuMeHeH wmeton ¢Gopmanuzanuu. Hcmonme3ys aBa wmerona Oblia
chopMyTupoBaHa MHOTOKpPHUTEpHANbHAS 3a/ada, KOTOpas CIY)KUT OCHOBOH JUIS TOCTPOCHUS
CUCTEMBI O€30MMaCHOCTH a’pONopTa Ha OCHOBE KJIFOUEBBIX Mokazareneld. [Ipu 3ToM ObLITH OTMEUEHBI
OCHOBHBLIC ACIICKTBI, OTpaXarouuc HanOolee Ba)XKHbIE MOMEHTHI B pacnpeaci€cHun 3HAYUMOCTHU
KpUTEPHIA TTO UX BECOBBIM K03 pHIIeHTaM.

KuloueBble cjioBa:  aBuanMoHHas  0€30MacHOCTh, (opmanm3anuy  OE30MacCHOCTH,
KOJTMYECTBEHHBIE TOKa3aTeau Oe30MacHOCTH, MPOUEAYPHBIA MMOAXOMA, KPUTEPHUANBHBIA IOAXO,
MHOTOKpHTEpHATbHAS 3a/a4a, 3aa4a aBUaIllHOHHON 0€30TTaCHOCTH.

Abstract. This article is devoted to the consideration of airport aviation security as a complex
function. The article uses the analysis of advantages and disadvantages, as well as the method of
formalization. Using two methods, a multi-criteria task was formulated, which serves as the basis for
building an airport security system based on key indicators. At the same time, the main aspects
reflecting the most important points in the distribution of the significance of the criteria by their
weight coefficients were noted.

Keywords: aviation security, security formalization, quantitative safety indicators, procedural
approach, criteria approach, multi-criteria task, aviation security task.

B HacTos1ee BpeMst pocT aBUAIIMOHHBIX TIEPEBO30K UMEET OOJIBIITYIO TMHAMUKY pocTa. B cBsizn
C pocTtoM TpeOyeTcsi MOBBIIEHHE YPOBHS aBHAIMOHHOW Oe3zomacHocTu. KiroueBoil mpobGremoit
SIBJISIETCS] paboTa ¢ OOJIBIIIUM YHCIIOM MAacCaAKUPOB U TIEpCOHAa.
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Lenbio vccnen0BaHUs B JAHHOM CTaThe SIBJISIETCS MPOM3BOACTBO aHAIN3a BBIABICHUS CIa0bIX
CTOPOH B cepe aBHUAIMOHHOW OE30MACHOCTH, a TaKke pa3pabOTKu KOHIIENTYaJlbHbIX Mep IO
YCTPaHEHUIO CIab0CTeH.

OCHOBHBIMU 3a7]a4aMH ISl TOCTHKEHUS LeJIel SBIISIOTCS:

1. onpenenenue TeHACHIMH B chepe HHPPACTPYKTYpPHOTO 0OECIICUCHNUS;

2. oTipezielieHne TeHIeHIInH B cepe obecnieueHust 0€30MacHOCTH MPU 00CTyKUBAHWH;

3. ompenenenue u hopManuzanus ysI3BUMOCTEH B aBHALIMOHHOM O€301IaCHOCTH;

4. pa3paboTKa NpeUIoKEeHUH M0 YCTPAaHEHUIO YSI3BUMOCTEH.

B Hacrosmee Bpems B pamkax pekoMmenaanuii ICAO Kazaxcran coorBeTcTBYeT UM Ha 74 %, a
ypoBeHb Oe3omnacHocTH cocTaBisier 83%. C takumu nokasarensmu Kaszaxctan 3aHMMaeT BTOpoOe
Mecto cpenu ctpan CHI [1].

B pamkax Ilpunoxenus 17 ICAO cymiecTByrOT cieayroume Mepbl MO 00ECICUCHUIO
0€301acCHOCTH:

1. obecrieunTh KOHTPOIB AOCTYIIA;

2. pacrpe/iesieHie a’dporiopTa Ha 30HbI C OTPAHUYCHHBIM JOCTYIIOM;

3. IOJMKHO OBITH O0ECIIEUEHO PaCcTIO3HABAHUE JIHII,

4. obecrnieueHne HaOIIOEHHE 3a TULAMU U BO3YLIHBIMU CYIHAMU;

5. obecrieyeHre AOCMOTpa MPEIMETOB MACCAKUPOB W TMEpCOHaNa Meped  JOMYyCKOM B
OXpaHseMbIe 30HBI;

6. BO3IYILITHOE CYAHO JOJDKHO IMOBEPraThCsi OOBICKY;

7. BO BpeMsI IOJIeTa JJOCTYI B KAOWHY MUJIOTOB JIOJIKEH OBITh OrpaHudeH [2].

OdeBHIHO, YTO 71l MPOU3BOJCTBA OICHKM YPOBHSI aBUAIMOHHOW Oe3omacHOCTU TpelyeTcs
YUYECTh YHCJIOBBIE ITOKA3aTeIH KIIOYEBBIX MapameTpoB. OIHAKO MPEXIE BCETO CTOUT ONPEACTHTH
TEHJCHIIMM B U3MEHEHUM HMH(PACTPYKTYphl U OOecrnedyeHHH O€30MacHOCTU MPU OOCITYKUBaHUU
MACCAXKUPOB.

B coBpeMeHHOM Mupe a’pOmOpThl CTAHOBITCS TPAHCIOPTHBIMHU Y3JIaMH, CIIOCOOHBIMU
coBMmeniatb B cebe HHPPACTPYKTYpy JUIsl OOCIY)KMBaHUSI TOIBHUKHOTO COCTaBa BO3IYIIHOTO,
KEJIe3HOIOPOXKHOTO, aBTOMOOMIIBHOTO M JaXKe€ MOPCKOTO TpaHcmoprta. Mcnosabp3oBaHue O0IbIIOTO
KOJIMYECTBA Pa3HBIX BHJIOB TPAHCIIOPTA TPEOyeT COBEPIICHCTBOBAHUS HHPPACTPYKTYPBI a3pOnopTa,
a BMECTe C TeM U OyJyT MPOU3BOIUTHCS U N3MEHEHHUS B KOJIMUECTBE MTOKa3aTesiel 6e301MacHOCTH U UX
3HAUEHMSX, XapaKTEPU3YIOIINX UX KauecTBO. PaccMoTpum monpobHee.

Metoabl. IlpoBenem aHanmu3 NpPeUMMYLIECTB W HEJOCTAaTKOB Ui MYJIBTUTPAHCIIOPTHOIO
asporopta. B mepByro ouepenp mepeyrcianM MpenMyniecTBa:

1. cMeXHOCTh BHIOB TpaHCIOpPTAa COKpALIaeT TPAHCIOPTUPOBOYHBIE PACXOAbl  MPHU
MYJIBTHMOIATBHON TPaHCIIOPTHPOBKE;

2. CMEXKHOCTb BUJIOB TPAHCIIOPTA COKPAILIAET BPEMEHHBIE PACXO/IbI

3. CMEKHOCTH BUJIOB TPAHCIIOPTA TIO3BOJISIET MPEIOCTABUTD O0JIee pa3HOOOpa3HBIN CEPBUC.

Cpenu HenoCTaTKOB:

1. yBenmueHHe KOJTMUYECTBA MTEPCOHATIA TT0 0OCTY)KHBAaHUIO;

2. yBeIMYEHHUE KOJNYECTBa Mep 0e30MacHOCTH;

3. oBbINIeHUE TPeOOBaHNH K HH(PPACTPYKTYpe U OPTaHU3AIMOHHON CTPYKTYpE adporopTa.

Takum 06pa3oM a’ponopT CTAHOBUTCS CIIOKHBIM HHPPACTPYKTYPHBIM KOMIUIEKCOM, KOTOPBIN
JOJDKEH UMETh HHPPACTPYKTYPY, CIOCOOHYIO HE TOJIIBKO YAOBIETBOPUTH MOTPEOHOCTSIM OT/ACITHHBIX
BUJIOB TPAHCIIOPTA, HO U IPpy3aM U MacCaKupam, KOTOpbIe TPEOYIOT orpeiesieHHbIX ycinoBuil. Tak kak
aBUAIIMOHHAs OE301aCHOCTh HaIleJIeHa Ha 3allUTy JesATebHOCTH AaBHAIlMA OT HE3aKOHHOTO
BMEIIATEIbCTBA, TO aKIIEHTHPYEM BHUMAaHUE HMEHHO Ha Mepax 0e30MacHOCTH OT aKTOB HE3aKOHHOTO
BmemarensctBa [3].  [lpowsBemeM ommcanue HWHPPACTPYKTYpHI — adpomopra ¢  y4eToM
MYJIBTUMOIATBHOCTH TPAHCIOPTUPOBOK.

AbdpOTIOpT TOIDKEH BKIIIOYATh B CBOIO HHPPACTPYKTYPY:

1. ’xee3HOOPOKHBIN MEPPOH I TACCAKHUPOB U TPY30B;
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2. MOPCKO} MEPPOH U1 TPY30B U MAaCCaKUPOB;

3. aBTOMOOMJIBHBIN MEPPOH ISl TPY30B U IMACCAXKUPOB;

4. neppoH BO3AYIIHOI'O TPAHCIOPTA JJIsl TPY30B U IaCCaKUPOB.
[TonpoGHee Ha pUCYHKE HUKE.

Asponopt
Komnnekc
Komnnekc Bo3ayLIHOro
XENe3Ho40PoXKHOro

TpaHcnopTa

TpaHcnopTa

Komnniekc Mmopckoro Komnsiekc aBTOMOOGU/IbHOTO

TpaHcnopTa TpaHcnopTa

Pucynok 1. CtpykTypa MyabTUMOJAIBHOTO a3poIopTa

Kax(z[aﬂ HHQ)paCTPYKTypa MOJKET OBITH 0XapaKTEpHU30BaHa KaK COBOKYIIHOCTb OHepaHHOHHOﬁ

JearesbHoCTU. Dopmanuzyem:
n

Ro= £(r) =" m

e R, - 3amich KOMIUIEKCHOTO TIOKa3aTesst MHQPACTPYKTYpPhI [0 BHIY TPAHCIIOPTA;

f(r) - maremaruueckas GyHKIHSI, XapaKTEPU3YIOIIast KOMILIEKC;

N - CyMMapHO€ KOJIMYECTBO OTIEPAIHii, IPEAMUCAHHBIX MEPAMH aBHAI[MOHHON O€30MacHOCTH,
MPOU3BOAUMBIX B KOMIUIEKCE BH/Ia TPAHCIIOPTA;

T - BpPEMEHHO UHTEPBAJI, B TCUYEHHE KOTOPOTO MPOU3BOIUTCS PACCMOTPEHHE OMICPAIIHIA.

Poct uncna omeparuii 3a eTUHUIYY BPEMEHH HE OTPAXKAET CTEIICHb YIOBJICTBOPCHUS YPOBHSI
0e30MMacHOCTH, OJHAKO MOXKET IMO3BOJHMTH OXapaKTePH30BaTh MPOU3BOAUTEIBHOCTH B cepe
oesonacHocTH [4]. C TOYKHM 3peHHS] TPOU3BOIMTEIBHOCTH JaHHAs BEIMYMHA JOJDKHA OBITh
MaKCHUMAJIbHOM:

R - oo )
JI7st BCero a’spornopra MOKHO TIPOM3BECTH 3aAIUCH CIICTYIOIUM 00pa3oM:

R

__|a

_Flsl (3)
C

rie K - KOMIUICKCHBIM ONEpaIMOHHBIA [OKa3aTellb HCIOJHECHUS MeEp aBUAIlMOHHOU
0€30I1aCHOCTH;

R - KOMIUTEKCHBIH TTOKa3aTellb HHPPACTPYKTYPBI KOMIUIEKCA JKEIe3HOT0POKHOTO a3poIopTa;

A - KOMIUICKCHBII TTOKa3aTellb MHPPACTPYKTYPhI KOMIUIEKCA BO3IYIITHOTO a3pPOIOPTa;

S - KOMIUTIEKCHBIN TIOKa3aTellb HHPPACTPYKTYPhl KOMIUIEKCA MOPCKOTO a3poIiopTa;

C - KOMILUIEKCHBIH MOoKa3areib HHPPACTPYKTYPhI KOMILJICKCa aBTOMOOHMIILHOTO a3pOIopTa;

CornacHO 3aKOHY AUCTPUOYTHBHOCTH, UACATU3UPOBAHHBIC YCIOBUS UMCIOT BUJI:
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K - o (4)

HecmoTpst Ha TO, YTO MHOTHE HPOIECCHI MPOTEKAIOT BO BPEMEHH, YTO OBLIO OTPAKEHO B

BBIPOKCHHUH 1, 1 OHM COCTABJIIOT KOMIUIEKCHBIM IMOKa3are)ib HHPPACTPYKTyphl BHJIa TPAHCIIOPTA,

KOTOPBIN SIBJISICTCS 3JIEMEHTOM eIlle OOJIbIIEro KOMIUIEKCAa B BBIPAXKCHUU 2, CYIIECTBYET eI

MPAKTUYHbIC BEJIMYHUHBI, KOTOPBIE CIIOCOOHBI MPOJACMOHCTPHPOBATh YPOBCHb AaBHALIMOHHOMN
0€30IMaCHOCTH:

k=2 (5)

ne
rae k - onepaninoHHbIN KOA()PHUITMEHT KaueCTBa;
Ng - KOJIMYECTBO YCIIEUTHO BBITIOJHEHHBIX ONEpaliii 0 00eCIIeYeHHIO Mep 0€3011aCHOCTH;

N, - 00IIee YHUCIIo onepanuii o 00ecrnedeHno Mep 0€30MacHOCTH.
nw

a=" (6)
e q - Ko3hPUIueHT kayecTBa o TpeOOBAHUIM;
n,, - KOJIMYECTBO YCIIEIIHO YOBJIETBOPEHHBIX TpeOOBaHUN Mep 0€30IacHOCTH;
Ny - oo1Iee Yucio TpeboBaHU Mep 0€301TaCHOCTH.
B wuneanbHBIX yCIOBUSX 3HAYCHUs KOAI(D(GUIIMEHTOB B BBIPAKEHHSIX 5 M 6 CTpeMsTCS K

3Ha4YeHUIO 1, mpu nepexoje B nporeHTHoe cooTHomenue 100%:

k-1 (7)
q-1 (8)
k, =k x100 - 100% 9)
rae kp - MPOIICHTHOE BBIPKEHHUE ONEePAIMOHHOTO K03 pHImenTa kadecTna.
qdp = q %X 100 - 100% (10)

TIIE (p - IPOLEHTHOE BHIPAXKEHUE KOO(D(PUIHMEHTA Ka9€CTBA 110 TPEOOBAHHSAM.

Ou4eBUIHO, UTO BIUSHUE KAKIOM OMEepalui U KaXa0ro TPeOOBaHUS SBISETCS Pa3IMUYHbIM, HO
BaXHOCTb KaXKIOTO M3 HUX HeocrmopuMa. OIHUM U3 Haubosee palroHaIbHBIX CIOCOO0B MpPUIAuU
BECOBBIX KOA(h(UIIMEHTOB OBLJIO OBl OIIEHUTh BAXKHOCTH OMEPAlMM O 3aTPAaulBaEMbIM YEJIOBEKO-
gacam. OJHAKO CTEMEHb BaXHOCTU BBHITIOJHEHHsI BCeX TpeOOBaHMII BakHA, a MOTOMY TMpuadya
BECOBBIX KOA(D(HUIIMEHTOB UCXOISI U3 TPYIOEMKOCTH HE HECET COOTBETCTBYIOIIETO paCIpeiesIeHUs IO
MIPUOPHUTETAM, OJJHAKO MOYKHO MPOU3BECTH (POPMANU3AIIMIO HA OCHOBE YETIOBEUECKOTO (hakTopa:

H
D=1, (11)
N

ne D - BeposTHOCTb MOSIBIIEHUS YIPO3bI;

H - xonmuecTBo Jofiel, o0ecreunBaronx 6€301acHOCTb;

T - Bpems1, 3aTpaunBaeMo€ Ha BHIIIOJTHEHHE ONepaluii o 6e301MacHOCTH;

V - yacToTa BBINIOJIHEHUS ONepaIuii Mo 6e30MacHOCTH;

N - oOmree komu4yecTBO TpeOOBaHUI U OTIEpaIHii Mo obecrneueHnto 6e3omacHocTu [5].

PaccmarpuBasi Bce BBIIIENEPEUYHCIEHHOE KOMILJIEKC Mep MO OOeCHeueHHI0 aBHUAlMOHHON
0€30I1aCHOCTH MOYKHO OXapaKTepH30BaTh Kak CyMMY BblpakeHuit 3, 5, 6 u 11:

R\ /H
Safety = ‘;,1+§ x kX q (12)
¢/ W

rae Safety - KOMIUIEKCHBIN TIOKa3aTeb AaBUAlMOHHONW O€30MaCHOCTH.
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PesyabTarel. Ilociie mnpou3BoncTBa aHanu3a MPEUMYLIECTB M HEAOCTAaTKOB, a TaKkKe
(dbopmanu3ay KOMIUIEKCHOTO IIOKa3aTelsl aBHALMOHHOM 0e30MacHOCTH, MOXKHO BBIAEIMTH BCE
KITIOUEBBIC TTApaMETPBhI, OT KOTOPBHIX 3aBUCHUT MOKA3aTeNIb aBUAIIMOHHON 0€301acHOCTH.

PaccmarpuBas BblpaxkeHue 12, MOXKHO YTBEpXkJaTh, YTO 3ajaya SIBJIAETCS KOMIUIEKCHOW U
MHOTOKpUTEpHanbHO. /[ pemeHus Takux 3anad U PEryjJupoOBaHUS HOPM 3HAYEHUM KaKI0TrO
napameTpa HeoOXOAMMO paccMaTpUBaTh JaHHbIE OT a3PONOPTOB, KOTOPbIE COOTBETCTBYIOT UCTHHE.
IIpu o0OpaboTke TaKMX NAaHHBIX MOXXHO YCTAaHOBHUTH 3HAYCHHS M TIOKA3aTelIM YpPOBHsS KadyecTBa
MIEPEYNCIIEHHBIX 1apaMETPOB.

Ecnu BeipaskeHne 3 oTpa)kaeT MPOU3BOJUTEIHHOCTh B chepe aBUAIIMOHHON 0€30MacHOCTH, TO
BBIPQ)XXEHUS 5 U 6 OTpaXkaloT YpOBEHb Y OBJIETBOPEHUS TPEOOBaHMIA, B TO BpeMs Kak BblpakeHue 11
OTpakaeT YCJIOBHUS BBINOJHEHUS TpeOoBaHuil. TakuM oOpa3zoM oOTpaxaercss HauOOJbIIEE YUCIIO
3HAUUMBIX NEPEMEHHBIX, B TOM YHCIIE BIUSHHUE ueloBeYecKoro (akropa. EcTecTBEeHHO, 4TO He
MPEOCTABICHBI MTPOU3BOJHBIC MEepeMeHHbIe. [Ipon3BOIHBIE IEPEMEHHbIE MOTYT OBITH IOJTYyYCHBI
IIyT€M YCTAHOBJICHHsI OTHOUIEHMH MEXJy YKa3aHHbIMU IEPEMEHHBIMH U HMHBIMU IapaMeTpaMmu,
XapaKTepU3YIOLUMU JIEATEIbHOCTb a3pPONOpTa.

3axuouenue. [lo pe3ynbraraMm NpuBEIEHHBIM BBILIE MOXKHO C/IEATh CIEIYIOINE BHIBOJBL:

1. aBuanuoHHast 0€30IaCHOCTh  SBISETCS IIUPOKO OOYCIIABIMBAEMBbIM  KOMIUIEKCHBIM
II0Ka3areliem;

2. UI1 TIOBBILICHUSI YPOBHS ABHAIIMOHHOM O€30MacHOCTH HEOOXOJMMO MOJICPKUBATH
MaKCHMaJbHbII YPOBEHb YJOBJIETBOPEHHOCTH TPEOOBAaHUN U OIPaHUYMBATh BIHUSHUE YEJIOBEYECKOTO
dakropa;

3. Ui OLEHKM COCTOSIHUSI aBUAIIMOHHOM O0€30MacHOCTH HEOOXOIUMMO H3MEpsTh OoJblIOe
KOJINYECTBO IEPEMEHHBIX;

4. 11 peleHuss MHOTOKPUTEPHAIbHON 3a71a4l He0OX0IMMO 331 ICTBOBATh HETIOCPEACTBEHHO
a’pONOPTHI.

IIpoBeneHHOE HCClIEIOBAaHUE BBIJCINIO OCHOBHBIE HEJOCTAaTKH, KOTOPbIE BBIJCISAIOTCS B
AJIEMEHTHO-KOMIIJIEKCHOM ~ pacCMOTPEHHHM, HO HE YIEJIeHO BHUMaHHE HENOCPEIACTBEHHO
CUHEPreTUYECKON 4aCTH MPEUMYIIECTB U HEOCTATKOB HA OCHOBE KOMIUIEKCHOTO PaCCMOTPEHHS, TaK
KaK B HacTOsI1I€e BpeMsI HET MPAKTUUECKOTO OMbITA MOJTHOIO MYJITUMO/IaJIbHOTO UHTETPUPOBAHMS, B
TO BpeMs Kak IpU HCIOJb30BAaHUM HECKOJIbKHX BHJOB TPAHCIOPTAa HCHONB3YIOTCS TOJBKO
M30JIMPOBAHHBIE 30HBI a3pPONOPTA ISl KaKJOTO BUAA TPAHCIOPTA C €UHBIM KOPUJIOPOM JOCTYMa K
30HE€ OrPaHUYEHHOIO JOCTYIIA.

Taxkum oOpa3zoM opraHu3aiys aBUAllMOHHOM 0€30M1aCHOCTH a3poIopTa JI0JKHA Oa3upoBaThCs
Ha peIIeHUU MHOTOKPUTEPUABbHOM 3a/1auu C y4eTOM BapUaTMBHOCTH NEPEMEHHBIX, OMMCAHHBIX B
BbIpaXeHUH 12.
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Annotation. This article includes foreign language courses in a non-linguistic university and
analyzes the requirements for the lexical qualification of students of aviation specialties. The article
made a decision on the nomenclature of productive and receptive lexical skills useful for the
formation of aviation university students. The features of aviation terminology are considered.
Exercises for the development of lexical skills are offered.

Keywords: intercultural communicative professionally oriented competence, aviation
terminology, productive-receptive lexical skills, lexical exercises.

AHHOTanus. B 1aHHOM cTaThe paccMaTPUBAIOTCS KYPChl HHOCTPAHHOTO S13bIKA B HESI3BIKOBOM
By3€ U aAHAJTU3UPYIOTCS TpeOOBaHMS K JIEKCHMUECKOW KBaJM(UKAIMM CTYAEHTOB aBUAIlMOHHBIX
CIELUAaJIbHOCTEN. B cTaThe NPHUHATO pEIIEHHE O HOMEHKJIAType NMPOAYKTHBHBIX M PELENTHUBHBIX
JIEKCUYECKUX HaBBIKOB, TMOJIE3HBIX M (OPMHUPOBAHUS CTYIEHTOB aBHAIlMOHHOTO BY3a.
PaccmoTpeHbl 0COOEHHOCTH aBHAllMOHHOM TepMuHoJoruu. Ilpennaratorcs ynpakHeHUs Ais
pa3BUTHUSA JIEKCUYECKUX HABBIKOB.

KuroueBble ci10Ba: MEXKyJIbTypHasi KOMMYHUKAaTUBHAs TPO(eccroHaIbHO OpUEHTHPOBAaHHAS
KOMIIETCHIIMS, aBUALlMOHHAs TEPMUHOJIOTHS, IPOAYKTUBHO-PELECITUBHBIE JICKCUYECKUE HABBIKH,
JIEKCUYECKHUE YITPAKHEHUSI.

Anaarna. byn Makanazna TUIIIK eMeC YHUBEPCUTETTET! HIET Tl KypcTapbl KapacThIPhLIaabl
’KOHE aBHAIUSIIBIK MaMaH/IbIKTap CTYJACHTTEPiHIH JIEKCUKAIBIK OUTIKTUIINHE KOWBUIATBIH TalanTap
TangaHaael. Makajana aBHAIMSUTBIK YHHBEPCHTETTIH CTYACHTTEpPIH KAJBINITACTHIPYFa Iailaaisl
OHIMJII JKOHE pElENTUBTI JIEKCUKAIBIK JaFAbUIapJIblH HOMEHKJATypachl Typaslbl —IIENIiM
KaOBUINAHABI. ABHANMSIBIK TEPMHHOJIOTHUSHBIH EPEKIIEeNTiKTepl KapacThIPbUIIBL. JIEKCHUKAIBIK
JaFAbUIap/Ibl JTAMBITYFa apHAJIFaH KaTThIFyJap YChIHBUIABI.

Tyiliin ce3agep: MoaeHHETapalblKk KOMMYHHMKATHBTIK KociOM OarnapiiaHFaH KY3bIPETTLIIK,
aBHALMAJIBIK TEPMUHOJIOT S, ©HIM/Ii-PEIIETITUBTI JIEKCUKANIBIK JIaF IblIap, IEKCUKANBIK JKaTTBIFyJIap.
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In connection with the integration of Russian universities into the global educational system,
the transition to a multi-level education system, including undergraduate and graduate programs, has
been completed. At the same time, there is a constant increase in the requirements for a university
graduate. The ultimate goal of the course of mastering a foreign language in a non-linguistic
university is the formation of intercultural communicative professionally oriented competence.
Students should be able to understand and analyze professional information in English. However, the
level of proficiency in professional English does not allow specialists not only to publish scientific
articles in foreign journals, but also creates difficulties in real conditions of foreign language
communication. The new standards are not provided with textbooks and teaching aids that would
fully correspond to the goals and objectives of teaching a foreign language in an aviation university.
Pending issues include professional property aviation terminology as part of teaching the language of
the specialty. It is the possession of professional foreign language terminology that will help to adapt
in the areas of professional oral and written foreign language communication.

An adequate choice of lexical and grammatical units and a variety of speech means used are
the main criteria for assessing the monologue and dialogic speech of students. Consider the
nomenclature of lexical skills formed in the process of teaching a foreign language at a technical
university. Language competence includes lexical skills, that is, "the ability to adequately perceive
and correctly use speech units based on knowledge of the phonological, grammatical, lexical, stylistic
features of the language being studied (in comparison with the native language)”. The program
highlights the following lexical skills that need to be formed:

- recognition and correct use of derivational (affixal-prefixal) elements of lexical units;

- structural-semantic identification of lexical units within a sentence;

- adequate use of common/terminological /scientific vocabulary in oral and written
communication.

The program emphasizes that the isolated study of the elements of the language system is
replaced by contextual-situational mastery of the means of speech in the course of the formation of
skills and abilities within the framework of speech activity [5]. It is necessary to “own vocabulary in
terms of semantic accuracy, synonymic richness, adequacy and appropriateness of use. In the learning
process, it is required "to address both the functional features of lexical units and the language system™
[1, p. 287].

Traditionally, lexical skills are divided into productive speaking and writing skills and receptive
reading and listening skills. To productive skills Galskova N.D., Gez N.I. include the following:

Select the right words / phrases in accordance with the communicative intent; correctly combine
words in syntagmas and sentences; own lexical-semantic and lexical-thematic associations; combine
new words with previously learned ones; select fighting words and combine them with significant
ones; choose the right word from the synonymous and antonymic oppositions.

Phraseological units, which include an anthroponym, are a bright expressive means of the
language and are of particular interest for study. Set expressions of this type "reflect the cultural and
historical development of the English people, their way of life and traditions, make the English
language more expressive" [1, p. 55]. As rightly emphasized by V.I. Markevich, a proper name is one
of the universals of culture and a special linguistic sign that performs “the function of storing and
transmitting the traditions, history, culture of the people" [2, p. 136].

As arule, the etymology and meaning of a phraseological unit with an anthroponym component
are based on the etymology and semantics of a personal name or surname that has a special history.
According to N.A. Lavrova and E.A. Nikulina, idioms with an anthroponym component require a
different degree of activation of the recipient's background knowledge depending on the source of set
expressions [4, p. 853].

The English-language press plays a significant role in the mass information and educational
discourse. The texts of the English-language media are a generalized, cumulative image of the English
language, which reflects language transformations in a versatile and fast way. The subject of
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publications in English-language newspapers and magazines covers not only issues within a particular
country, but also the sphere of external relations and interactions, and, as a result, is constantly in
close contact with other languages. This contributes to the active emergence and dissemination of
new phraseological units, which determines the relevance of their study.

Based on the study of theoretical and practical literature on the research topic [1, 2, 3, 4], we
have identified the following main functions that phraseological units with an anthroponym
component perform in the texts of modern English-language articles:

1) the function of expressing emotive potential and conveying imagery in journalistic texts;

2) a mechanism for drawing attention to the problem raised by the author of the article
(attractive function);

3) function of influencing the reader, manipulative speech influence on the addressee (typical
for political discourse);

4) evaluation-characterizing function;

5) ironic function;

6) euphemistic function.

Let's take a closer look at each of these functions. Phraseological units, which include the
anthroponym component, have an expressive character, being a means of expressing emotiveness and
figurativeness in the texts of English-language articles. As a rule, idiomatic expressions, which are
exclamatory constructions and have an interjectional character, perform this function. So,
phraseological unit by Jove used in the meaning of "I swear!" and is a prime example of emotional
representation:

' By Jove, the war's coming to an end': Battle of Amiens remembered [6].

Idiom Jeez Louise! means "Oh God! Really?!” and is used to express surprise and indignation.
The phraseological unit is based on such a stylistic device as consonance, which creates a certain
rhythmic background. For example, the author of the following article comments on the importance
of obtaining reliable information during a pandemic:

And, jeez Louise, the information! [fourteen]

This idiom can also be used to express negation in the sense of " Oh, no!", representing the
figurative concept of "denial":

... he denied being on Twitter at all, saying: " Jeez Louise I'm not on twitter" [5].

To express the extreme degree of surprise in a situation of informal communication, the
phraseological unit Great Scott, meaning "holy saints, this can't be!". It is generally accepted that
Winfield Scott - US Army General and Liberal presidential candidate - served as the prototype for
this expression. In periodicals, the idiom is often found in the headlines of articles:

Great Scott! It’s _ back [twenty].

The author of this article discusses the fact that snow in London is a rare occurrence, and
emphasizes that such weather conditions shocked the British, who were not used to large amounts of
precipitation in the winter season.

Phraseologism No way, Jose! is an expressive variation of the expression "by no means, under
no circumstances.” This article uses such a stylistic device as a play on words, since Jose is the name
of football coach José Mourinho. However, in the context of this article, the expression with the
proper name used is figurative:

No way Jose: Football is no soap opera, despite Amazon's efforts [13].

The next significant function of phraseological units with an anthroponym component is
attractive. It lies in the fact that set expressions, which include a proper name, are an expressive
constituent element of the heading or subheading of the article, attracting the attention of readers. As
a rule, the title reflects the content of the article, which is why much attention is paid to its correct
formulation. As K.I. Simanovskaya, “in a newspaper, the headline occupies the strongest, most
accentuated position” [3, p. 162]. Authors of publications in periodicals use idioms to draw readers'
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attention to a particular issue or problem.

For example, in the following article, Mohammed Nuru, director of public works in San
Francisco, was arrested and charged by the FBI with bribery, wire fraud and corruption:

Reading and listening require receptive skills related to the understanding of the studied
vocabulary with the help of the context, based on audio-visual features (affixation, transformed
lexical units), differentiation of similar-sounding and spelling words. The development of lexical
skills requires linguistic knowledge in the field of vocabulary, namely knowledge of the rules of word
formation of lexical units and their compatibility, knowledge of construction and function words as
means of communication in sentences and texts. In addition, it is important to know the concepts, the
meaning of which is expressed differently in different languages.

In our opinion, such topics recommended by the program as the personal qualities of a
specialist, professional duties, office work, establishing contacts with employees, planning working
hours, corporate rules, a company portrait, production, processes and product properties are specified
in accordance with the profile of the university and the future specialty students. . .

Following Tarasova E.S. By term we mean “a unit of any particular natural or artificial language
(word, phrase, abbreviation, symbol, combination of words and letters-symbols, combination of
words and numbers-symbols) having a special terminological meaning. [8, p.11].

The content of teaching a foreign language in a non-linguistic university, as a rule, includes the
following lexical units:

- thematically defined independent significant ords and phrases.
- originally professionally oriented terminological units.

- phrases, clichés and phraseological units.

The selection of material is carried out on the basis of the main courses of the specialty. The
topics of the texts are related to the history of flights, outstanding figures in aviation and astronautics,
and basic concepts in the field of aircraft engineering. Experience shows that in the first year some
special aviation terms are acquired in the process of mastering a foreign language. To select a
terminological minimum, a comparative analysis of bilingual and monolingual aviation dictionaries
with dictionaries of general literary vocabulary is necessary. The organization of the selected
vocabulary includes "targeted selection of the necessary language and speech environment for each
lexical unit in order to optimally assimilate and take into account the peculiarities of its use in various
types of speech activity."

The complexity of studying terminology depends on the nature of the semantic correspondences
between the terms of the two languages, ranging from complete correspondence of form and content
to the absence of any correspondence (non-equivalence). There are pairs of words that are similar in
expression, but different or partially different in content.

Mironenko E.V. offers the best option for representing vocabulary - a thematic block, the
graphic organizer of which is a semantic network, which allows not to overload the memory of
students with disparate units.

When teaching special vocabulary, an important step is adequate semantization. The traditional
methods of term semantization include definition, interpretation, enumeration of features, as well as
analysis of the internal form of the term, term-forming elements [4]. Ways of forming terms
include abbreviations, suffix, borrowing.

To designate a scientific concept, the technique of semantic transformation is often used using
the commonly used word [4] (execution - flight characteristics). This group of professional
vocabulary is made up of "polysemantic words, one of the meanings of which is used in the
professional sphere of communication."

Meanwhile, the main way of forming terms is currently recognized as syntactic, that is, the
formation of terms in the form of a chain. Thus, multicomponent terms and terminological
combinations predominate in technical English, which leads to difficulties in translation.

The basis of multicomponent terms are names

50



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBICHI Ne1(28)2023

nouns, as well as adjectives, participles, numerals, verbs, adverbs act as a dependent component
in a term unit. Terms can consist of a different number of components. In English aviation
terminology, most often

bipartite terms. The definition function can be:

- noun (navigation system - navigation system).
adjective (tough airfoil - rigid aerodynamic surface).
participle -1 (chassis - chassis).
participle - Il (manned aircraft is a manned aircraft).

Three-component terms are quite common (flight dynamics analysis - study of flight dynamics)
and four-component conditions (instrument flight regulatory documents landing approach - landing
approach according to instrument flight rules).

Rubtsova A.V. gives a typology of lexical exercises, including:

- Exercises on linguistic classification (search / selection of the necessary values of language
means according to certain criteria): Continue in word family table.

- Cognitive-conceptual (interpretation of linguo-cognitive information contained in non-
equivalent vocabulary): Correspondence every from in expressions on in left FROM them
explanation from in list on in right.

- Search and orientation (text highlighting support activity): Find phraseological units in the
text that describe a similar situationDiscursive activity (linguistic / philological interpretation of the
text, forecasting tasks, text restoration): Fill in in in space in in text using _ in words below.

- Productive and practical tasks (productive organization and processing of foreign language
text material): Fill in in in word family table. Outline the text using the keywords/topic words from
the paragraph.

- In addition, to teach the terminology of a foreign language, you can use constructive
exercises that require

put the words in the correct order to make a sentence out of them [3, p.23]. This exercise is
aimed at mastering the term and applying it in a certain language structure, taking into account the
correct word order. A comparative analysis of terms occurs in the process of compiling definitions,
clarifying the content of terms. The study of the definitions of terms also involves taking into account
the sphere of communication (public or professional). Effective exercises are aimed at combining
new terms with previously studied ones, performing equivalent replacements of terms and
paraphrases [2].

The selection of key terms in the text helps to build independent statements and combine them
into a coherent discourse based on the terminology being studied. The final stage of training is the
use of terminology in personal statements that imitate situations of professional communication.

Thus, in the process of teaching a foreign language in an aviation university, students form a
professional terminological system, identify the features of aviation terminology in English and
Russian, and analyze the structural features of aviation terms in Russian and English. fulfill. The ways
of presenting special vocabulary should reflect the features of the functioning of terms in professional
communication. The proposed exercises may vary depending on the stage of study and the level of
foreign language proficiency of students.
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B PECIIYBJIMKE KA3AXCTAH

KA3AKCTAH PECIHHYBJIMKACBIHIAFBI 9THOICTETHUKAJIBIK B1JIIM
BEPY/IH IHEPCIIEKTUBAJIAPBI

Abstract. In the article, the authors reveal the relevance and practical significance of
ethnoaesthetic education in Kazakhstan, which is actualized by the need to introduce the discipline
«Ethnoaesthetics» in higher educational institutions of the Republic. The purpose of studying the
discipline is the formation of an ethnoaesthetic type of personality. Since only he is able to bring into
the Kazakh society a stabilizing, long-term oriented spiritual principle. Ethnoaesthetics as a discipline
consists of three sections: 1) the history of Kazakh aesthetic thought; 2) ethnoaesthetic education; 3)
theoretical ethnoaesthetics.

The historical section of ethnoaesthetics consists of an implicit form (empirical material) and
an explicit form (theoretical works). The second section includes the study of the theory of
ethnoaesthetic education and its means - Kazakh folk art (oral-poetic, musical (instrumental and
song), arts and crafts, national holidays and games), and professional art (fiction, architecture, cinema,
fine, dance and theatrical arts). The theoretical section of ethnoaesthetics includes the subject of
ethnoaesthetics, a system of categories and values, an ideal model of a national person, Kazakh
aesthetic culture.

Key words: ethnoaesthetics, ethnoaesthetic education, history of Kazakh aesthetic thought,
ethnoaesthetic education, theoretical ethnoaesthetics, Kazakh folk and professional art, Kazakh
aesthetic culture.

AHHOTauusi. B craTbe aBTOpBI PACKPBIBAIOT AKTYyaJbHOCTh M MPAKTHUYECKYIO 3HAYMMOCTb
ATHOACTETHYECKOT0 00pa3oBaHus B Kazaxcrane, 4To akTyanu3upyeTcss HeoOXOAMMOCTHIO BBEICHUS
JUCLUUIUIMHBL «OTHOACTETHKA» B BbIcIIME yueOHble 3aBeneHus PecnyOnuku. Llenpto u3ydenus
JTVCIUTUIAHBL SBISETCS (POPMUPOBAHUE ATHOACTETHUECKOTO THIIA JIMYHOCTU. Tak, KaK TOJIBKO OH
CIIOCOOEH BHECTH B Ka3aXCTaHCKOe OOILIECTBO CTaOMIM3UPYIOIIEEe, OPHUEHTHPOBAHHOE Ha
JUTUTENIbHYIO MEPCIEeKTUBY TyXOBHOE Hayajo. DTHOACTETHKA KaK AMCUUIUIMHA COCTOUT M3 TPEX
paznenoB: 1) UcTOpUM Ka3axCKOM ACTETHYECKOM MBICIHU; 2) 3THO3CTETUYECKOTO0 BOCHHUTAHMUS; 3)
TEOPETUYECKOI 3THOICTETUKHU.

Hcropudeckuit pa3aen 3THOICTETUKH COCTOUT W3 HMIUTHIIMTHOW (HOPMBI (IMIUPHUIECKOTO
MaTepHaia), ¥ SKCIUTMIUTHON (OpMBI (TEOpeTHUYEeCKUX TpyAoB). Bropoil pa3aen Bkimouaer B ceOs
M3yYeHHE TEOPUU STHOICTETUIECKOTO BOCIIUTAHHS U €€ CPEICTB — Ka3aXCKOTO HApOIHOTO MCKYCCTBA
(YCTHO-TIO3TUYECKOT0, MY3BIKQIbHOTO (MHCTPYMEHTAJIBHOTO U TECEHHOI0), JEeKOPaTUBHO-
MPUKIATHOTO, HAIMOHAIBHBIX TPA3gHUKOB W WIrp), M MNPO(HEeCCHOHAIFHOTO HCKYCCTBA
(XyZI0KECTBEHHOW JUTEPATYPhl, APXUTEKTYpPhl, KHHOUCKYCCTBA, H300pa3UTEIbHOT0, TAaHIIEBAIHHOI O
M TeaTpabHOTO HCKYCCTB). TeOopeTHUYecKHil pa3iesl ITHOICTETHKH BKIIOYAET B ce0s TpeaMeT

53


mailto:a.akbaeva@agakaz.kz

A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBICHI Ne1(28)2023

ATHOACTETHKH, CUCTEMY KaTETOPHU M IEHHOCTEH, WICAIbHYI0 MOJENh HAIIMOHAIBHOTO YeIOBeKa,
Ka3aXxCKYI0 ICTETUYECKYIO KYJIbTYPY.

KiroueBble c¢Jji0Ba: 3THOICTETHKA, 3THOICTETHUECKOE OOpa3oBaHME, HUCTOPHS Ka3aXCKOM
ACTETUYECKON MBICIIH, dTHOACTETHYECKOE BOCHHUTAHUE, TEOPETHUYECKAash STHOICTETHKA, Ka3aXCKOEe
HApOJHOE U MPO(ECCHOHANTBHOE UCKYCCTBO, Ka3aXCKasi 3CTETHYECKast KyJIbTypa.

AngaTna. Makanazna aBropiap pecmyOIMKaaarsl )KOFapbl OKY OpPBIHIAAPBIHAa « ITHOCTETUKAY
MIOHIH EHTI3y KaKeTTUNriMeH e3ekTenreH KaszakcraHgarbl 3THOICTETHUKAIBIK —TOpOHEHIH
aKTyaJIbJIbIIBIFBI MCH TPAKTHKAIBIK MAHBI3IbLUIBIFBIH AIIBIT KOPCETKEeH. [[oH/I OKBITYABIH MaKCaThl
— TYIFaHbIH JSTHOCTETHKAJBIK THUINH KalbIOTacThipy. Tek oOHAall TUIl Ka3aK KOFaMbIHA
TYPaKTaHBIPYIIBI, Y3aK MEp3iMJIi OariapiaHfaH pyxXaHH MPUHLUNOTI €HTi3e ajajbl. DTHOACTETUKA
IIOH PEeTiHJE YL OelMMHEH Typajbl: 1) Ka3ak SCTETHUKACBIHBIH JaMy TapUXbl; 2) STHOACTETHKAIBIK
TopOue; 3) TEOPUSIIBIK STHOICTETHKA.

DTHOACTETUKA  TapUXbl JKACBIPBIH (QopMajaH (IMIHMPUKATIBIK MaTepuain) >KOHE alKbIH
dbopManaH (TEOPHUSUIBIK EHOCKTEepJeH) Typanbl. EkiHmI OeyiMre 3THOACTETHKAIBIK TOpPOMEHIH
TEOPUSIIBIK HEri3Ziepi MEH OHBIH KypalJapblH — Ka3aK XaJblK eHepl (aybl3lIa-TIOd3HsIIBIK,
MY3BIKQJIBIK (2CTIANTHIK XKOHE SHIIUIIK), COHI-KOJIAaHOabl OHEP, YITTHIK MEpEKeIep MCH OWBIHAAD ),
KociOu eHep (KepkeM o1ebueT, coyner, KHHO, OeiiHeney eHepi, Ou JKoHe TeaTp eHepiepi) jKaTabl.
OTHOACTETUKAHBIH TEOPHUSIIBIK 06OJIiMi ATHOACTETHKA IIOHIH, KaTErOpHsulap MEH KYHIBUIBIKTAP
KYHeciHeH, YITTBIK TYJIFaHbIH HJI€aNIbl YITICIH )KOHE Ka3aK ACTETUKAIIBIK MOJICHUETIH KAMTHU/IBL.

Tyiin ce31ep: >THOACTETHKA, ITHOICTETUKAIBIK TOpPOME, Ka3aK ICTETHUKAIBIK OW TapHXBI,
ATHOACTETHKANBIK TOpPOHE, TEOPUSIBIK ITHOICTETHKA, Ka3aK XallbIK XKoHE KociOMm eHepi, Kaszak
ACTETHKAIBIK MOJICHHETI.

Introduction: In the modern period, in the process of transition of Kazakhstan to the stage of
the information society, the process of transformation of the modern “pragmatic market person” into
a new version of a comprehensively developed personality type, which has absorbed world and
domestic cultural and aesthetic achievements, has begun in the Republic.

In the "Concept and elite university education of the Republics and Kazakhstan (2005-2015)"
it was noted that the competitiveness of a nation, first of all, is determined by the level of education
of its citizens. In this connection, the current stage of development of higher education in the republic
is aimed to increase the role of intellectual capital and human resources in the formation of
Kazakhstan as a competitive state in the world labor market [1, p. 2]. This process is connected, first
of all, with the introduction of an ethnic component into the system of social sciences and the
humanities. Since before their content was a synthesis of borrowed foreign and Russian scientific
theories and concepts, and national social and humanitarian concepts were ignored. In this process,
the leading role belongs to the “people and the national character of education” [2, p. 6]. In this regard,
the need to introduce the discipline "Ethnoaesthetics™ into the cycle of social and humanitarian
disciplines in the universities of the Republic is one of the primary tasks facing scientists. Kazakhstan
— philosophers, teachers, philologists, culturologists, art historians.

Materials and methods: In this article the works of Kazakh teachers (Seyteshev A.P.),
philologists (Auezov M.M.), philosophers (Nurlanova K.Sh., Akbayeva L.N., Akbayeva A.N.),
program educational documents (The concept of elite university education in Republic of
Kazakhstan). Also used materials of Kazakh folk and professional art and Kazakh aesthetic culture.

The study used: 1) general scientific methods — analysis, synthesis, with systematicity, validity
of conclusions, rationality; 2) comparative historical method — comparativeism; 3) sociological
methods — document analysis and content analysis.

About discussion: Authors of the article Akbayeva L.N. and Akbayeva A.N. have been
developing the theoretical foundations of the discipline “Ethnoaesthetics” in the Republic of
Kazakhstan for more than 10 years. The most significant recent works are: the textbook
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"Fundamentals of Kazakh ethnoaesthetics™ (Almaty, "Atamura”, 2012), the monograph "History of
Kazakh aesthetic thought™ (Almaty, "ALT", 2021); scientific articles “Ethnoaesthetic education in
the Republic of Kazakhstan: Relevance and practical importance” ("Bulletin of Civil aviation
academy”, 2021, No. 4 (23). P. 44-52), "Ethnoaesthetic education of youth through the study of
Kazakh literature and art on the theme of the Great Patriotic War" (MISC VolSU, from 11-
12.09.2020. Part 1. P. 214-221), "Directions of ethnoaesthetic education in the Republic of
Kazakhstan™ ("Bulletin of Civil aviation academy", 2020, No. 4 (19). P. 132-136), "And the history
of the formation of Kazakh ethnoaesthetic thought™ (Coll. MSPC IILSR: Belarus, Kyrgyzstan,
KazALSR. 18-20.04.2018. P. 9-12), "Aesthetic aspects of the work of Mukhtar Auezov" ("Bulletin
of the Development of Science and Education” (Moscow — Saratov, No. 9, 2017. P. 38-43), "Actual
problems of ethnoaesthetic education in modern Kazakhstan" ("News of the universities of
Kyrgyzstan”, No. 12, 2017. P. 191-194).

Research results: The discipline "Ethnoaesthetics", which the authors of the article propose
for studying in the humanitarian universities of Kazakhstan, is primarily aimed at overcoming the
phenomenon of artistic and aesthetic mankurtism among student youth in the republic. This
phenomenon was the result of the erroneous practice of Russification and the leveling of the national
orientation of the block of social and humanitarian disciplines taught in the universities of the
Republic of Kazakhstan, the "minimal™ attitude to the study of the aesthetic culture and values of
their people.

Historical development of Kazakhstan in the transition from one socio-economic formation to
another, it develops not in a planned manner, but in leaps and bounds. Thus, for example, our country
made the first leap in the transition from the primitive communal system to feudalism (bypassing
slavery). From the feudal-patriarchal society, which is “captive to prejudices and vices, which
excluded the reality of unity in a person of his physical (external) and spiritual (internal) beauty, the
integral perfection of his development” [3], as S. Toraigyrov wrote, to socialism (bypassing
capitalism). At this stage, we have taken a step back and are at the stage of capitalism. Now it is
difficult to say which of the last two societies is based on more complete correspondence with the
natural nature of man, since in each of them there were and are certain contradictions.

Today, the Kazakh education system is trying to create its own qualitatively new system of
higher education, which focuses on traditional national values and cultural norms. This process is
associated with a number of difficulties, which were noted by M.M. Auezov. He attributed to them,
firstly, the possibility of "a simple return to the values of traditional culture, which is fraught with the
danger of the people losing the already acquired civilized level." Secondly, he notes that “breaking
ties with one’s own origins, avoiding solving the problems of national reality, dooms artistic culture
to sterility, consumer secondary ... The persistent search for ways of self-affirmation in the field of
culture, among others, put on the agenda the task of creating national aesthetics. And here, as it
happened more than once in the history of various peoples, the eyes of cultural figures turned to the
artistic tradition...” [4, p. 32]. As one of the examples of the implementation of ways of self-
affirmation in the field of national culture, we can cite the modern university course "Culturology",
which is entirely based on the material of national culture and art, presented in a historical perspective.

However, the course "Culturology"” does not fully reveal the features of the national artistic
tradition, and therefore, the introduction of the discipline "Ethnoaesthetics™ into the liberal arts
universities of the Republic is of particular relevance. Its purpose is to enable the national folk and
professional arts, which are the means of ethnoaesthetic education, to have the maximum impact on
the process of "forming university students as aesthetic personality types, sublimating the main
components of national spirituality — kuindness, or "big heart", "generous soul" of a Kazakh and a
humane worldview” [3, p. 3].

The national aesthetic personality type in its content goes back to the aesthetic personality type,
characterized by the German philosopher and psychologist E. Spranger in the work “Human Types”
(“Types of Men", 1928). According to his classic characterization of the aesthetic personality type,
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“the aesthetic type is characterized by increased sensitivity to beauty and harmony. His tools are
emotion, imagination, color and form. His intellectual world is occupied with words, music,
communication and imagination. In society, he usually acts as performer and/or creator [4].

National art as the main means in the process of forming the aesthetic type of personality
contains the code of the socio-cultural memory of the Kazakh people, the development of which in
the process of ethnoaesthetic education will ensure the preservation of national identity and
educational sovereignty during the period of Kazakhstan's integration into the world community as
an equal creative state entity.

One of the tasks of studying the discipline "Ethnoaesthetics™ is the formation of ethnoaesthetic
consciousness among student youth, which involves the development of a national aesthetic
worldview, worldview, and then on this basis, a worldview. As a result, the knowledge gained in the
process of ethnoaesthetic education naturally develops into convictions that determine the life
principles of future specialists of the republic, expressed in their civic position and spiritual and value
orientations. One of the qualities formed by ethnoaesthetic education is spirituality and morality,
which are a special moral and aesthetic state of a person when he is sincerely committed to such
values as truth, goodness, beauty.

"Ethnoaesthetics" as a science is interdisciplinary in nature and is located at the intersection of
several social and humanitarian disciplines. So, for example, aesthetics, ethnophilosophy, ethnoethics
constitute the "upper”, theoretical level of the discipline. The “lower”, empirical level is occupied by
ethnoliterary studies and ethnoart studies. The "Unifying" educational and pedagogical level is
ethnopedagogy.

Based on the historically established spheres of modern aesthetic knowledge, as well as the
aesthetics of the Kazakh people, “ethnoaesthetics as a science has a three-level structure: 1) the history
of the development of Kazakh aesthetic thought; 2) empirical ethnoaesthetic research related to
ethnoaesthetic education, presented in a complex of means from the types of Kazakh folk and
professional art; 3) theoretical ethnoaesthetics, including the conceptual and theoretical foundations
of the subject of ethnoaesthetics” [3, p. 160].

“The history of the development of Kazakh aesthetic thought has almost 13 centuries (late IX
—early XXI centuries). Unlike European aesthetics, Kazakh aesthetics is not theoretical, but empirical
in nature, which was associated primarily with the nomadic (nomadic) way of life of the Kazakhs.
The main aesthetic thought of the Kazakh people is characterized by the fact that aesthetic theory was
dissolved in artistic practice. Hence the coexistence of ethnoaesthetic thought in two aesthetic forms
— implicit and explicit, with the prevalence of the implicit form, which is connected with the
peculiarity of ethnoaesthetic ideas" [7, p. 5].

The implicit form involves the creation of works of ethnoaesthetic content with an implicit
structure that is inadequate to theoretical thinking. They find their expression in the representative
empirical material of the creators of Kazakh folk art — akyns and akyns — zhyrau, zhyrshy, salov and
seri. The explicit form, on the contrary, is associated with the expression of aesthetic ideas in
theoretically formalized works — scientific and artistic, devoted to various types of art and problems
of domestic aesthetic theory. In view of the absence of writing, science and mass communication on
the territory of Kazakhstan for a long time, until the beginning of the 20th century, the aesthetic
thought of the Kazakh people is characterized mainly by existence in an implicit form.

The beginning of explicit ethnoaesthetics dates back to the work of the great thinker Abu Nasyr
Al-Farabi (end of 1X c.). He is the founder of the theoretical "secular" aesthetics. The beginning of
the implicit form of expression of ethnoaesthetic ideas goes back to the work of akyns-zhyrau (late
14th century) and Kazakh folk art and folklore.

The main theme in the implicit form of expressing ethnoaesthetic ideas - in the work of akyns-
zhyrau, is associated with the problem of a safe lifestyle for the Kazakh people. Since the Kazakhs
lived, in the words of L. Gumilyov, “on the landscape” — in the steppe in unprotected dwellings, they
were constantly subjected to constant attack from external enemies. Hence the main theme of their
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aesthetic research — the creation of an aesthetically ideal image of the Kazakh warrior-knight through
the aesthetic category "heroic". In the work of each of the zhyrau akyns — Asan Kaigy, Kaztugan,
Dospambet, Shalkiz, Yer Shoban, Umbetei, Bukhar zhyrau, Makhambet Utemisov, Shal akyn — this
problem is one of the main ones. Many of the zhyrau were themselves warriors who defended their
compatriots from invaders.

After the accession of Kazakhstan to Russia, another problem becomes the main one in the
creative research of the Kazakh akyns-zhyrau of the Zar Zaman era. This is the problem of
independence and independent existence. Creativity of akyns-zhyrau of "Zar zaman™ era of the end
XIX — early XX centuries — Dulat Babataiuly, Shortanbai Kanaiuly, Murat Monkeuly, Abubakir
Kerderi contributed to the development of the pessimistic concept of pantragism. It found its
manifestation in the concept of “"Zhalgan" ("illusory existence™) through the aesthetic category
"tragic"”. Its main characteristics are the fear of the future of the Kazakh people, now associated with
living together with a foreign people, the loss of faith in the return of traditional orders and values
that have been kept in the everyday consciousness of the Kazakh people for centuries.

Scientists-researchers have shown that the pinnacle of Kazakh empirical aesthetics is the
aesthetic thought of the Kazakh Enlightenment, which has been vividly embodied in the work of the
great Abai Kunanbaev. Based on the “aesthetics of criticism”, Abay develops in his works the
aesthetics of nature, understood as the identity of “beautiful” and “harmony”, and also through the
aesthetic categories “comic” and “tragic”, he develops the aesthetics of man and art. The main
achievement of Abay is the formation of an aesthetically ideal Kazakh female image and the
development of musical aesthetics, which is reflected in the creation of a new song style.

Kazakh aesthetic thought of the end XIX — beginning XX centuries develops in the work of
Kazakh writers and poets. Their aesthetic research is concentrated around a number of aesthetic
categories: the categories of "beautiful” in S. Toraigyrov and "tragic" by Sh. Kudaiberdiev, S.
Toraigyrov, Zh. Aimauytov, M. Zhumabaev. Moreover, each of them considers "beautiful” and
"tragic" in three objects — in nature, man and art.

Among the theoretical problems of aesthetics of this period, the issues of aesthetic education of
children are being developed in the pedagogical works of M. Zhumabaev, questions of arts and words
in the works of A. Baitursynov, problems of Kazakh theatrical art in the studies of J. Aimauytov.

Kazakh aesthetics of the Soviet period chose the formation of aesthetically ideal images of a
working person in the poetry of S. Seifullin and the defender of the Fatherland in the prose of G.
Musrepov as the main problem. M. Auezov and S. Seifullin in their works explored the aesthetic
aspects of Kazakh oral poetry and theatrical art.

Explicit form of development of ethnoaesthetic ideas is embodied in the modern development
of Kazakh aesthetic thought. It finds manifestation in four scientific directions — ethnoliterary,
ethnophilosophical, ethnopedagogical, ethnoart studies.

The most significant of them is the ethnoliterary direction associated with the work of Kazakh
literary writers M. Karataev, Z. Kabdolov, R. Nurgaliyev, T. Aksholakov, K. Mukhamedzhanov and
others. Ethnoaesthetic in their work is associated with the development of theoretical problems of
aesthetics. Other areas also develop the theory of ethnoaesthetics from their own angle of study (the
subject and principles of the construction of ethnoaesthetics, ethnoaesthetic consciousness, the system
of ethnoaesthetic categories and values, the structures of ethnoaesthetic culture, etc.).

The section "Ethnoaesthetic education” involves the development of the theoretical foundations
of ethnoaesthetic education, carried out with the help of such means as Kazakh folk and professional
art.

Kazakh art in the system of ethno-aesthetic education is an integral system consisting of the
following components of Kazakh folk art:

1) folklore and folk forms, consisting of three types of Kazakh folk creativity - oral-poetic,
musical (instrumental and song), arts and crafts;

2) elements of Kazakh traditional culture — national holidays and games;
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3) types of Kazakh professional art — fiction, fine arts, architecture, film art, dance and theater
arts.

The theoretical block of the discipline "Ethnoaesthetics” involves the development of the
subject and principles of building ethnoaesthetics as an academic discipline, including the following
components: 1) conceptual and axiological apparatus or system of categories and values; 2) the
formation of an ideal model of a national person; 3) Kazakh aesthetic culture as a structural
component.

If in most classical Western and Russian definitions of the subject of aesthetics there is a
philosophical point of view, starting from the category "aesthetic" as a metacategory, then in the
Kazakh aesthetic tradition the metacategory "aesthetic" is replaced by another aesthetic category —
"pbeautiful”. Its understanding as a metacategory goes back to the 18th century French materialist
philosopher D. Diderot. In Kazakh aesthetic thought, the idea that beauty is the main concept was
first voiced in the work of the Kazakh philosopher K.Sh. Nurlanova. She identified two main
foundations of the aesthetic worldview of the Kazakh people - "beautiful" (" Asemdik") and "ethical".
Consequently, in defining the subject of Kazakh aesthetics, the paradigm of comprehension of beauty
is not aesthetic, but beautiful and moral , which in symbiosis form the concept of "aesthetic morality"
[6, p. 161].

The subject of the study of the discipline "Ethnoaesthetics™ is the comprehension of beauty in
three objects: 1) in national nature, the choice of which is due to the traditional nomadic lifestyle of
the Kazakhs, who interpreted nature as the main aesthetic value; 2) in a person whose aesthetically
ideal image combines aesthetics and morality; 3) in Kazakh folk and professional art as the main
problematic field of ethnoaesthetics.

The conceptual apparatus or system of categories of Kazakh ethnoaesthetics consists of three
types of correlating categories: 1) “beautiful”, “sublime” and “heroic”; 2) "ugly”; 3) "comic" and
"tragic".

The system-forming metacategory of ethnoaesthetics, which determines the subject of research,
is the category of "beautiful”, the empirical development of which is associated with nature as the
main ethnic value and the image of an aesthetically ideal person —a hero-warrior, a worker, a defender
of the fatherland, a figure in history and culture.

In contrast to the classical course of "Aesthetics", the category "heroic" in ethnoaesthetics is
included in the system of main categories, which is due to the traditional ethnic consciousness, which
is reflected in the Kazakh folk oral poetry, national fiction and music, being associated with the theme
of the struggle against social injustice and foreign invaders.

Based on the analysis of the specifics of the ethnoaesthetic worldview, we came to the
conclusion that nature is the main national aesthetic value. What is due to the nomadic way of life
(nomadism), which determined the natural philosophical worldview Kazakh nomads. Hence the
formation of a pantheistic sense of the natural involvement of man and nature, which is reflected in
all works of Kazakh artistic culture, especially literature, and art.

The structure of ethno-aesthetic consciousness includes three components: ethno-aesthetic
feelings, taste and ideal. The central place among them belongs to the aesthetic and deal, which found
a special reflection in the formation and national image of an aesthetically ideal person — male and
female. Its content is determined by the dominant forms of national public consciousness that take
place in certain historical periods — mythological, aesthetic, socio-political. Each form of
consciousness corresponds to various historical types national aesthetically ideal images. For
example, the epic hero and heroine correspond to the mythological form of consciousness, the warrior
poetry of akyns-zhyrau — socio-political. Abai created a completely new type of aesthetic ideal — the
image of a beautiful Kazakh girl. In addition, aesthetically ideal images of a working person,
outstanding national figures of history and revolution, politics, art, literature, as well as film ideals
were created in the Kazakh aesthetic thought.
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Kazakh aesthetic culture is a complex systemic formation. If the main structural elements of
ethnoaesthetic culture are domestic artistic and aesthetic values and cultural institutions, then art (folk
and professional), as the main sphere of domestic aesthetic culture, is its main constituent element.

Conclusions: Thus, consideration of the theoretical foundations of the discipline
"Ethnoaesthetics" allows us to assert a certain practical significance and necessity introduction of this
discipline into the system of higher education. Ethnoaesthetics is aimed at the formation of a national
aesthetic consciousness among future specialists of the Republic of Kazakhstan, since only the
ethnoaesthetic type of personality, as a symbiosis of the moral and aesthetic, can bring a stabilizing,
long-term oriented spiritual principle into the Kazakh society.

The main purpose of the article is the transmission of knowledge on the history and theory of
Kazakh aesthetic thought and Kazakh aesthetic culture to students studying in universities of the
Republic of Kazakhstan. Modern youth should have an ethnoaesthetic consciousness, know national
aesthetic values, strive to resemble ideal national images in order to continue to spiritually revive our
republic in the future. Future generations should get a country with its own system of aesthetic
traditions and values, with cultural and genetic the code of the Kazakh ethnos, which was, is and
will be the basis of our mentality from generation to generation.
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A3aMaTTBIK aBHAIMS aKaJeMHsICBIHBIH KapIbichDy KYPHAJIbIHBIH
aBTOpJIapbiHa apHajiraH Epexenep

Makxananaposl oaiivinoazan Ke3zoe pedaKuus HcapusiaHviMea Oepemin mamepuanoapowvl pacimoeyoe
memenOe KeamipinzeH epejiceiep MeH maianmaposl 6acuibliblKKaA anyobl CYpamosl.

1. XapusulanbIM VIIIH YCHIHBUIATBIH Makajajgap >kaHa, OypblH Oacka Oacma >XKoHE 3JIEKTPOHIBIK
OaceUIBIMIApHIHAA KapusulaHOaraH O6oiry Kepek. MakajgaHBIH Ma3MYHBI TEMATHKAIBIK OAFbIT JKOHE YKYPHAIIBIH
FBUIBIMU JEHTeHiHe, alKbpIHIAFaH KaHAIBIK TAHBITYIIB! OOJBIN, aBHALUS CaJaChIHBIH FHUIBIMH KBI3METKEpIIEpi,
OKBITYIIBLIAPHl MEH MaMaHIApBIHBIH MYyAIelepiHe coikec 00y Kepek. Makamamap Kaszak, OpbIC, arbUIIIBIH
TiJAEpiHAe KapysIaHaIbL.

2. MakanaHbIH KeJieMi: JOKTOpJap MEeH FhUIBIM KaHmunattapbl, Phd nokropnaps! yinin — A-4 kenemueri 10
OerreH (5 MBIH ce3); JOKTOpPAHTTAp, MarkuCTpaHTTap yiIiH — A-4 xenemjeri 7 6eTTeH (3 MbIH Co3); OKBITYLIbLIAD,
FaJIbIMJap MEH NPaKTUKTep YIIiH A4 kenemzeri 7 6eTke AeiiH, jxac FalbIMAap MEH CTyJEHTTep YIIiH A4 KeneMaeri
7 Getke geiiiH 6omysl Kepek. Matepuan Oip nHTepBai apaibikTa 14 exmemuain WORD MoTiH penakTopeiMeH, Times
New Roman kapiOiH KOJIaHkII, TepiireH 6oy kepek. Kecrenep, tuarpammanap, CypeTrep *oHe e3re rpaduKanbk
MaTepuainap ak-kapa Hyckaga WORD (2003 xburFbl HycKagaH ecki OonmMaybl KepeK) MOTIHIIK pelaKTOPAbIH
KypaigapbIMEH OpBIHIAJIFaH, HeMece BEKTOPIBIK Jkaszy-chi3ymsl, (Adobe Illustrator, Corel Draw)
OarmapiaManapblHa JKOHE MIHACTTI TYple SJCKTPOHMABIK pPEAaKIUsuIay MYMKIHAIr Oonmy kepek. I'padukaibik
MaTepHaIIapblH JKoHE KecTelep/iH MOTIHHIH IINHAE cuITeMelnepi, peTTIK caHbl YKoHE aTaybl 0Ooly Kepek. Op
KECTEHIH acThIHAa MIHICTTI TypJe Jepekke3re cinreme kacaiansl. @opmynanap Mach Type GarmapmamachiHIa
Hemece MC Office kochIMITIaChIHAA TEpiiei )koHe MaKalia OOWBI Oip CTHIIBIII YCTAHAIBI.

3. Maxkananbly OachiHAa JKOFapeiga cod xakra OO0X kikTerim WHACKCI, OOBEKTIHIH CaHIBIK
unentudukaropsl (arpumr. digital object identifier, kpick. DOI), xepcetineni. bynan opi 6eTTiH opTaceiHaa Oac
opinTepMeH (kel0eyMeH) - HHUIHaIAap (aThl, OKECiHIH aThl HEMece ©31HIH, 9KEeCiHiH, (DaMWIHACHIHBIH OipiHIIi
opinTepi) >kKoHE aBTOPIAPAbIH (aMUIUSIIAPh, J1aya3bIMbl, TOPEKEC], COJlaH KEHiH OpTachlHAA Killli 9piNTepMeH -
JKYMBIC OpBIHIAIFAH YHBIMHBIH (YHBIMIAPIBIH) aTaybl, JKOHE Kalachl, TOMEHJE A9 Coyiaii oprachiHma 0Oac
opinTepMeH (Kapaiay KapilieH) — MaKajJaHbIH aTaybl.

4. Anpatia >KYMBICTBIH MaKCaTbhIH, 9JIiCi HeMece KYMBICTHI JKacay METOOIOTHACHIH, KbICKa HOTHXKeIEp/Ii,
HOTI>KEJIepAl KOJaHy asiChlH, KOPBITBIHABUIAPHIH aliKbIHAAY KepeK. AHAATIIaHbIH KeseMi 1/3 6eTTeH keM OoaMaysl
KepeK. AHJaTaiap MiHICTTI TypJe Ka3ak, OpbIC )KOHE aFbUIIIBIH TiUIAepAe O0Myhl THiC. AHIATIagaH KeHiH KiIT
ce3Jiep aHaTIa TUTIHIE Killli 9piNTepMEeH, YTip apKbUIbl 5 cO3/IeH KeM 00JIMaybl Kepek.

5. Maxkana MoTiHIHIH Tapayigapsl MiHAETTI Typae cra"gaprrainrad "Kipicme", "Herisri 6esim",
"KopBITBIHABUIAD KOHE ¥YCBIHBICTAp" arayjapblH KOJJaHY apKbUIbl KYPBUIBIMIATYBl Kepek. Kaxer OosraH
JKaFmaiia TapayaslH KOCBIMINA apHAYJIbl aTaylapbl KOChUTA B

6. MaxkananpiH coHbiHIa «llaiianaHbuFaH JepeKKe3iepaid TiziMi» kenripinemi (5 kem emec). Marinzeri
ciTemMernep - MapIbl JKaKImanapbiaaa. Jlepexkkesaep MoTiH e IolieKco3 aly TopTiOiHae kepcerineni. MaTiHae oneOneTTiH
Ti30eciHeH OapIIbIK JepeKkesaepre curemenep 0oyl kepek. [laiinananpurran aepekkesiep Tizoeci "bubmuorpadusuibik
xaz0a" MEMCT 7.1-2003 coiikec pacimaeneni.

7. Makainara xeke Qaiiiga aBTopiap Typaibl: CypeT KoHe aKnapiap, MakaJlaHblH aTaybl, (JaMIITUSCHI, aThl
JKOHE OKECiHIH aThl (Ka3aK, OpBIC, aFbUIIIBIH TiTAEpE), FEUIBIMU IOPEKeCi JKOHE aTarbl, )KYMBIC OPHBIHBIH —
YHBIMHBIH MEKCH)KalBI TOJIBIK aTaybl, (MHACKCI Koca OepiireH), Jaya3bIMbl, KOHTAKTI Tene(OHBI, SIEKTPOHIBIK
MOIITaHBIH MeKeHXalbl Koca Oepinemi. Kepcerinren TamanTtapra cail KeIMEHTIH Koibkazbaiap, pelakiusMeH
KapacThIpbUIMAIbI J)KoHEe KalTaphlIMakapl. Makaia KaObuiiaHOaFaH araaiaa, pelakius KaubIpyIslH cedernTepi
OOMBIHIIIA MIKIpTAIACTAPABI KYPriz0ey KYKbIFbIH ©31H/IC CAKTaHIbI.

8. Kepcerinren TananTtapra coiikec KeJIMEHTIH Koypka30anap/ sl peJakiys KapaMai sl xoHe KaiiTapMaiiibl.
Erep makana kaObuman6aca, pegakuus 6ac TapTy cedentepi OOMBIHINA MiKipTaNac KYpriz0ey KYKbIFBIH CaKTaHIb.

9. KaOwuimanran Makajanap aHTHIDIATHATTHIK capanTaydaH, FEUIBIME KOHE 9JcOH peJaKkIHsuIayJaH OTe/Il.
PenaknusianraH Makaiia aBTOpFa JKOHJEYre KoHe OypbllTama Korora xibepisemi. YKas3pim OiTipreH MakaiaHbI
penaknmsFa xKidepy Kepek.

10. Makanainap BIEKTPOHIBI JKoHE Oacrma HYCKanapbIHaa - MOIITAJIBIK KIOepiTiM,
MbiHa e-mail-mepre: almamakeeva@mail.ru Hemece MbIHA MEKeH)XKaiira: AmMmaTel K., 3akapmarckas - 44 yif,
AsamatTheIK aBHaIns akageMuscel, 202 ka0.

11.MakanaHbIH Ma3MYHBIHA aBTOD JKayarlThl.
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IIpaBuna xis aBTopoB
JKypHaia «BecTHHK AkaJeMHH rpakIaHCKON aBHaALN»

Ilpu noozomoexke cmameii pedakyus npPOCUM pPYKOGOOCHEOEAMBCA HPUBEOCHHBIMU HUICE
npasunamu u mMpeodoCAHUAMU K OQOPMIEHUI0 MAMeEPUANos, NPEOCMABNACMbIX 0714 HYOIUKAUUU 6
JHcypuane:

1. Ilpennaraemele il MyOJUKAlMK CTaThU JOJDKHBI OBITh HOBBIMHU, HE OIyOJIMKOBaHHBIMU PaHEE B
TOM K€ BHJIE B IPYTUX MEYATHBIX U 3JIEKTPOHHBIX m3naHuax. ComepikaHue CTaThu JI0JIKHO COOTBETCTBOBATh
TEMAaTUYECKUM HAIIPaBJICHUSAIM M HAyYHOMY YPOBHIO JXKypHaja, oOnajaTh OIpPEIENCHHOM HOBHM3HOM U
MPEICTABIISITh MHTEPEC Al HAayyHbIX PaOOTHUKOB, IpeNojaBaTelieil, CHeNHUaNIucTOB B 00JIACTH aBHAILMU.
Crarbu MyONMHMKYIOTCS Ha Ka3aXCKOM, PYCCKOM, aHTJTTMHCKOM SI3bIKaX.

2. Pasmep craThi He JOJDKEH MPEBBIIIATH: sl TOKTOPOB M KaHAUIATOB HayKH, JokTopoB Phd 1o 10 ctp.
(opmara A4; TOKTOPaHTOB, MATUCTPAHTOB 110 7 cTp. popmaTa A4.; mpernogaBareneil, y4eHbIX U MMPAKTUKOB JI0
7 ctp. hopmaTa A4; MOIOABIX YUEHBIX U CTYAECHTOB 10 7 cTp. hopmara A4. Marepuan gomkeH ObITh HAOpaH B
tekctoBoM penakrope WORD ¢ ucnons3oBanuem mmpudra Times New Roman, 14 pasmepa uepe3 omauH
uHTepBasl. CxeMsl, rpadMKy, AUarpaMMbl, PUCYHKH U WHbIE rpaduiyecKue MaTepuasbl MOTYT OBITh BBIIIOJHEHbI
B YEpHO-0ENIOM BapWaHTe cpencTBaMu TeKcToBoro pemaktopa WORD (me crapme Bepcum 2003), wim B
nporpammax BektopHoit rpaduku (Adobe Illustrator, Corel Draw) u 00si3aTenbHO JOMyCKaTh AJIEKTPOHHOES
penaktupoBanue. ['padudeckue Marepualibl U TaOJHIIBI TOJKHBI COACPIKATh CChUIKH B TEKCTE, MOPSIKOBBIH
HOMep W Ha3BaHme. llom kakmoil Tabmureld o0sS3aTeNhbHO ITOMEIACTCS CCHUIKA Ha HMCTOYHUK. DOpMYITBI
Habuparorcst B mporpamme Mach Type wiu B npunokennn MC Office u npunep)xuBaroTCst OJHOTO CTHIIS Ha
MPOTSDKEHMSI BCEH CTATBU.

3. B Hagane craTeu BBepXYy ciieBa ciieqyeT ykazarb unaekc Y K, mudposoit nneatudukarop oobexTa
(amrmn. digital object identifier, cokp. DOI). [lanee no cepennHe cTpaHUIIBI TPOIHCHBIMEI OYKBaMH (KYPCHBOM)
— MHUIIUAJIbl U (I)aMI/IHI/II/I aBTOPOB, NOJIDKHOCTB, CTCIICHb, 3aTCM 10 CEPECANHE CTPOUYHBIMU 6yKBaMI/I — Ha3BaHHC
opraamzanur(uii), B KOTOPOH BBHIMIOJHEHA pad0oTa W TOPOJ, HIKE TaKKe MocepenrHe 3arJaBHbIMUA OyKBaMU
(moy)upHBIM IPUGTOM) — HA3BAaHUE CTATHH.

4. AHHOTalMs JO/DKHA OTpPaXaTh IeJib pabOThl, METOJA WM METOJOJIOTHIO IPOBEACHHS PaboThI,
KpaTKU€ pPE3YJbTaThl, OGJIaCTB IMPUMCHCHUA PE3YJIbTATOB, BbIBOIBI. Pa3Mep AHHOTaAllUnu OOJIDKCH 6BITB HE
MeHee 1/3 ctp. HezaBucuMo OT s3bIKa CTaThH 00sI3aTENbHBI aHHOTALIMK HA Ka3aXCKOM, PyCCKOM M aHTJIMHCKOM
si3p1kax. [lociie aHHOTAIMK JOJDKHEBI OBITH YKa3aHbl KIIFOUEBBIE CIIOBA Ha SI3BIKE aHHOTAIIMU, HE MEHEe 5 CIIOB,
CTPOYHBIMH OYKBaMH, Yepe3 3aIsiTyIo.

5. Tekcrt cTatbu AOIKEH OBITH CTPYKTYPHPOBaH C NPUMEHEHHEM CTaHIApTHHIX Ha3BaHUN pas3/ieioB
«BBenenne», «OcHoBHas uacTb», «BpBoabl u Ilpemtoxenue». Ilpn HEOOXOIUMOCTH JOMYCKAIOTCS
JIOTIOJTHUTEIILHBIE CTICIIaIbHbIC HA3BAHHSI PA3JIeNOB.

6. B konne crateu npuBoautcst «CIUCOK MCIOJIb30BaHHBIX MCTOYHHUKOB» (He MeHee 5). CChUIKH B
TEKCTe — B KBaJPaTHBIX CKOOKax. VCTOYHMKM yKas3bIBalOTCS B IOpSAKE LUTHpOBaHUs B Tekcre. Ha Bce
HUCTOYHHUKHU M3 CIIMCKA JIUTCPATYPhI JOJKHBI 6I)ITB cChUIKH B TekcTe. CIIMCOK HMCITOJIb30BAHHBIX HCTOYHUKOB
oopmisitorest B cootBercTBHM ¢ 'OCT 7.1-2003 «bubnunorpadudeckas 3anvch.

7. B otnenbHOM (aiiie K ctaTbe npuiaratoTcs ¢pororpaduu v cBeIeHU 00 aBTOpax: Ha3BaHUE CTaTbU,
(bamuust, IMs 1 OTYECTBO (Ha Ka3aXCKOM, PyCCKOM, aHIJIMIICKOM $I3bIKax), y4eHas CTeIeHb U 3BaHUE, TIOJTHOE
Ha3BaHUE W aJpeC OpraHU3aIlliy — MeCTa padoThI (BKIIIOYAs WHIACKC), 3aHUMAaeMasi TOJDKHOCTh, KOHTAKTHBIN
TenedoH, axpec 3JIEKTPOHHOH MOYTHI.

8. Pykonucu, He COOTBETCTBYIOIINE YKa3aHHBIM TpeOOBaHUIM, peJaKel He pacCMaTpUBAIOTCS U HE
BO3BpamiatTcs. Ecu craTths OTKIOHEHA, pellakiisi COXpaHseT 3a co0OW MpaBO HE BECTU JUCKYCCHUIO IO
MOTHUBAM OTKJIOHCHUSI.

9.IlpuHsTBHIE CTaThH MPOXOIST AHTHIUIATMAT, PELEH3UPOBAaHUE, HAYYHOE JINTEPATypHOE PENaKTHPOBAHHE.
OTtpemakTipoBaHHAS CTAThS OTHPABIISICTCS aBTOPY HA JOpabOTKyY M BU3UpoBaHue. JlopaboTaHHas pyKOMMCH TOJDKHA
OBITh MPEJICTABIICHA B PEIAKITHIO.

10. CraTbu IpUHUMAIOTCS B AJIEKTPOHHOM M NEYaTHOM BapHaHTaX — IIOYTOBBIM OTHpaBJICHUEM, HA €-
mail: almamakeeva@mail.ru wim mo aapecy: r. Aamatel, yi. 3akapnarckas - 44, AkajgeMus rpakJIaHCKOM
aBuanuy, ka6.202.

11. OTBeTCTBEHHOCTH 3a COAEPKaHUE CTATHU HECYT aBTOPHI.
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Requirements for article’s writing to be published in the journal:

1. The article which is proposed for publication must be new, previously not published in the
same form in other print and electronic publications. The content of the article should correspond to
thematic areas and scientific level of the journal, have a certain novelty and be of interest to
researchers, teachers, experts in the field of aviation. Articles are published in Kazakh, Russian and
English languages.

2. The amount of the paper should not exceed: for doctors and candidates of science, Phd
doctors up to 10 pp. format A 4, for doctoral students, undergraduates up to 7 pp, format A4, for
teachers, scientists, and practice up to 7 pp. The material should be typed in text editor WORD with
the Times New Roman font, size 14, single-spaced. Schemes, graphs, diagrams, drawings and other
graphic materials can be made in black and white by means of a text editor WORD (not older than
2003 version) or vector graphics programs (Adobe Illustrator, Corel Draw) and be sure to allow
electronic editing. Graphics and tables should contain references in the text, serial number and the
names. Each table is required a link to the data source. Formulas are typed in the program Mach Type
or application MC Office and adhere to one style throughout the paper.

3. There should be indicated UDC (Universal Decimal Classification), Digital object identifier
(abbreviated DOI), at the beginning of the left top corner. Initials and names of the authors in capital
letters are in the middle of the page, in the middle of lowercase letters there are title, degree and the
name of the organization (s) and city the work is done, the name of the article with capital letters
(bold) is below in the middle of the paper.

4. The abstract should reflect the purpose of the work, method, or methodology of work,
summary results, the scope of the results, conclusions. The size of the summary should be at least 1/3
of the page. Regardless of language annotations are to be written in Kazakh, Russian and English
languages. After the summary there are keywords, not less than 5 words in lowercase, separated by
commas.

5. The text of the article should be structured as "Introduction”, "Main part", "Conclusion and
Proposal”. If necessary additional special section titles are allowed.

6. "List of references" (at least 5) is at the end of the article. References in the text are in square
brackets. Sources in the text should be indicated in the order of citation. All sources from the list of
references should be cited in the text. List of references are made in accordance with 7.1-2003
«Bibliographic record» State Standard.

7. Photos and information about the author as the name of the article, name and patronymic
name (in Kazakh, Russian and English), academic degree and rank, full name and address of the
organization, the place of work (including zip code), position, telephone number, e-mail address are
attached to the article in a separate file.

8. The manuscripts do not meet these requirements are not considered and returned. If the article
is rejected, the editors reserve the right not to have a discussion based on the deviation.

9. Accepted articles are reviewed, pass antiplagiat, scientific literary editing. The edited article
is sent to the author for the modification and the sighting. The finished manuscript must be
represented into the editorial staff.

10. Avrticles are received in electronic and printed versions on e-mail almamakeeva@mail.ru or
at 44 Zakarpatskaya Str., Almaty, Academy of Civil Aviation, room 202.

11. The authors are responsible for the content of the article.
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r RA3AI\C'1 AH PECITYBJIMKACHI a7 = REPUBLIC OF KAZAKHSTAN Y
- HHBECTHULMSAIAP dKOHE IAM) ¢ Nt REPUBLIC STATE AUTHORITY .
4 MHUHHCTPAINTHIH o ) MINISTRY OF INVESTMENTS AND ©
" ~ ABAMATTBLIK ABHAIIHSA KOMNITETI # 5 DEVELOPMENT A ’
& PECOVEJIHKAILIK MEMJAERKETTIRK - | CIVIL AVIATION COMMITEELR R
] MEKEMECH o - '

' < Ministry of Investment and Development of the Republic of Kazakhstan ' :
/ : Civil Aviation Committee . '
. e Approved Training Organization , '
‘ - Certificate ; .

C’

Republic of Kazakhstan. 050039. Almaty city. Turksib district.
44 Zakarpatskava street

. Issued on April 23, 2015

‘ No. ATO 02-15

It is hereby certified that the approved training organization “'raining
center Part-FCL"” LLP is in compliance with the requirements laid down by
the Republic of Kazakhstan, standards and recommended practices of ICAO
concerning the range of activities of an approved training organization,
specified in the Annex to the present Certificate.

The Certificate was issued in accordance with the Act of the
certification examination dated by March 17, 2015 and the Control act of the
certification examination approved training organization “Iraining center
Part-FCL” LLLP dated by April 18, 2015 the Civil Aviation Committee of the
Ministry of Investment and Develomem ot the Republic of Kazakhstan.

The inspection supervision is carried out by the Civil Aviation
Committee of the Ministry of Investment and Development ol the Republic

Head of the personnel licensing
department  of the Civil
Aviation Committee

Sha
» . . 1 T
l _C%) Tureakhmetov
(signatuy

B
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KA3AKCTAH PECIYBJIHKACHI
HHBECTHLUSAAP JKIHE AN
MIHHCTPITIHIR
ASAMATTBLIK ABHAILNS KOMITETI
PECIYBIHKANLIK MEMJIEKETTIR
MEKEMECI

REPUBLIC OF KAZAKHSTAN
REPUBLIC STATE AUTHORITY
MINISTRY OF INVESTMENTS AND
DEVELOPMENT
CIVIL AVIATION COMMITTEE

Komurer rpazianekoii aBuannn
MuIHCTEPCTBA N0 HNBCCTHURAM I pa3sBiuTHio Pecnybaunkn Kasaxcrana

Ceprugurar

aBHAUHONNOIo yuebnoro nenrpa
Ne AV 02-15

Pecnybauxa Kaszaxceman, 050039, o Arviamer, Typicubekut paiio,
va. 3akapnamcekan 44.

Boiaan: «23» anpens 2015 roaa

Hacrosiumit Cepriudukar yaoctosepsier, 4To ABHauHonibii yueOnbii
ueHtp TOO «Training center Part-FCL» coOTBCTCTBYIOT TpeOOBaHHIM,
ycTtaHoseHHbIMH PecnyGaunkoi Kasaxcran, cranaapramM U pekomenlyemoi

NpaKTUKOM

HMIKAO orHocurensHO 00s1acTH

JCHCTBHH  aBHALMOHHOIO

y'-[eﬁHOFO LUEHTpa, YKaszaHHbIX B NPHUAO0KEHHH K HACTOSAILCMY (‘.ep‘rm|m|:a'r)-'.

Ceprugukar BblaaH
obcnegosanuss ot 17

HA OCHOBaHHH
mapra

aKTa
roia H

cep'rmbu KalHOHHOIO

2015 aKTa  KOHTPOJILHOI'O

cepTH(HUKaUMOHHOTO oOcaen0Balnsg ABHaLroHIIoro yuednoro uenrpa TOO

«Training center Part-FCL»
FpaXAaHCKON  aBHaUHH

PecnyGnuin Kazaxcran,

or ¥
Munucrepersa 1o

Komurera
PA3BHITHIO

anpesas 2015 roaa
MHBCCTHIIMAM H

HMucnekuMoHHbIH KOHTpOL ocyllectaseT: KOMHUTET rpakiatcKon

aBuHalHy  MuHHCTEpCTBA MO
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