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COBEPHIEHCTBOBAHMUME ITPOLHECCA HH)XEHEPHOT' O TPOEKTUPOBAHUA
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YYA )KI9HE BIM TEXHOJIOT'UAJIAPBIH KOJIJAHY HET'I3IHAE MHXKEHEPJIIK
HNPOLHECTI XKETLIAIPY

IMPROVEMENT OF THE ENGINEERING PROCESS BASED ON THE
APPLICATION OF BIM AND UAV TECHNOLOGIES

AHHOTauusi. B pabore mnpuBeneHbl HcciaeloBaHUs JloKa3biBaroume 3(pQeKTUBHOCTD
MPUMCHCHUA OECIMIOTHBIX JIETATEIBHBIX afnrmapaTroB B o0JjacTu HHXCHCPHO-CTPOUTCIIBHOTO
MPOEKTHUPOBAHUS MpPU BHEAPEHUU TEXHOJOTMH HH(POPMALMOHHOTO MOJAEIMPOBAHMUS 3JaHUH U
COOPYKEHHM.

KuroueBble cjioBa: OeciMIOTHBIN JIeTaTeNIbHBIN anmnapar, HH(GOpMalnOHHOE MOJIEIUPOBaHHE
3/1aHUH, IPOEKTUPOBAHUE, CTPOUTENBCTBO.

Angatma. JKymbicTa Fumaparrap MEH  KYpBUIBICTApAbl  aKNapaTrTbIK  MOJEIbACY
TEXHOJIOTUSUIAPBIH €HT13y Ke3iHAe MHXKEHEPIIIK ’KOHE KYPbUIBICTHI ’Ko0anay canachlHAa YIIKbIIICHI3
YIIATBIH annaparTapbl KOJAAHYIBIH THIMILTITIH ASJEACUTIH 3epTTeyliep YChIHBUIFaH.

TyiiiH ce3aep: YIIKBIIICHI3 YIIIy anmaparbl, FUMapaTThl aKNapaTThIK MOJENbIEY, Kobanay,

KYpacTbIpy.
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Abstract. The paper presents studies proving the effectiveness of the use of unmanned aerial
vehicles in the field of engineering and construction design when introducing information modeling
technologies for buildings and structures.

Key words: unmanned aerial vehicle, building information modeling, design, construction.

BBenenne. OCHOBHBIM BOIPOCOM COBPEMEHHOTO pa3BUTHS B OOJACTH CTPOUTEIBHOTO
MPOSKTUPOBAHMSI SIBJIICTCS ITUPPOBU3ANMS MPUMEHIEMBIX METOJOB W TexHoJoruid. OcoOeHHO
OCTPO 3TOT BOIIPOC BCTA€T HAa TEPPUTOPHHU IOCT COBETCKOIO IPOCTpPaHCTBA. B NaHHBIE MOMEHT
Kazaxcran HAXOJUTCS Ha IyTH K  JOCTHXKEHHUIO roKa3areJien MOBBILLICHHOMN
KOHKYPEHTOCIIOCOOHOCTH B O0JIACTH CTPOUTENBHOIO MPOEKTUPOBAHUS, PA3BUTHUSL TEXHOJOTUM
MH(POPMALMOHHO-TIPOCTPAHCTBEHHOTO MO/ICTMPOBAHUSI.

CnoxHOCTb Iepexo/ia K COBPEMEHHBIM TEXHOJOTUSIM B 00JIACTU MPOEKTHPOBAHUS CBS3aHa C
MHOKECTBOM CTOPOHHHUX (PaKTOPOB, MPEMATCTBYIONIUX AKTUBHOMY DPa3BUTHUIO JaHHOU chepsl B
o0JacTh COCTaBJIEHUS JIOKYMEHTALlMM W KOHTPOJIS WHBECTHIIMOHHBIX CPEICTB, MPH KOHTPOJIE
JEUCTBUN NPOEKTHBIX BEIOMCTB U CTPOUTEIIBHBIX KOMIIAHUM.

OpauM U3 TaHHBIX (PAaKTOPOB SBISETCS HE TOYHOE IPOTHO3UPOBAHHE MMOKA3aTeNeil MpoeKTa, a
MMEHHO aMOPTHU3AIMOHHBIX U IKCIUTyaTaIllHOHHBIX pacxo10B. [loMnMo 3TOr0, 60IBIIOE KOTHYECTBO
BBISIBJICHHBIX OIIMOOK B MPOLECCE MPOCKTUPOBAHUS YBEIWYMBAIOT CPOK BBIMIOJHEHUS PadOT U
pacxojibl Ha ero ucnojiHenue [1].

bonbiioe konmuyecTBO HECBA3aHHOW Mexay co0oil uHGopManuy, NpeACTaBICHHONW B
Oonpmreld creneHn 2D dWepTekaMu, YBEIWYMBAIOT CIIOKHOCTh BOCIPUSATHS TPOEKTa W BpPEMs
BBINIOJTHEHUST paboT. [lpu akTUBHOM BHEIpeHHH IU(PPOBBIX TEXHOJOTHI B pa3iauyHble Cchepbl
WHXKEHEPHOTO MPOESKTHUPOBAHUS IAHHBIN TTOJIXO0/1 TOJKEH OBITh N3MEHEH.

TexHos0rnst ”HPOPMALMOHHOTO0 MOJAEJIMPOBAHMSA 31aHUI H COOPYKEHU I

OCHOBHOM TEXHOJIOTHEH, Ha KOTOPOH JOJKEH 0a3upoBaThCsl BECh MEPEXO/ K COBPEMEHHBIM
1M (pPOBBIM METOJ]aM pabOThI B CTPOUTEIHHOM IPOEKTUPOBAaHUU siBIsieTcs: BIM.

BIM  (Building Information Modeling wmu Building Information Model) —
MH(OPMALIMOHHOE MOJIEIMPOBAHUE 3/1aHUS WM UH()OPMALIMOHHAS MOJIEIb 3/1aHuUs.

NudpopmanmoHHOE MOJETUpPOBaHHE 3AaHUH 3TO - COBEPIIEHHO MHOM MOAXOX K
CTPOMUTENBCTBY, COIPOBOXKICHUIO U JaJbHEHIIEeN IKCITyaTallii CTPOUTEIbHOTO 00BEKTa Ha BCEX
JTamnax ero co3ianus. JlaHHas TEXHOJIOTHSI UMEET BO3MOKHOCTh KOMILJIEKCHOTO cOopa 1 00paboTKH
IIPOEKTHBIX, APXUTEKTYPHO-KOHCTPYKTOPCKHUX, TEXHUUECKUX U IKOHOMUYECKHX YacTel MPOEKTOB.

TpexMepHble MOjENIM 37aHUM CBSI3aHHBI MEXIY cO00M enuHON 0a30i JaHHBIX B KOTOPOMH
KKl DJIEMEHT OyayIlero NpoeKTa HMEeT CBOM IapaMeTpbl U aTpuOYTHUBHBIE CBOMCTBA.
OCHOBHBIM IPEUMYILIECTBOM TAKOT'0 MOAX0AA K IPOEKTUPOBAHUIO SBJIAETCSA €AUHCTBO COCTABIICHUS
IIPOEKTA 3[aHUs KaK OJHOro Lenoro. IIpu TakoM noaxoje M3MEHEHUE OJJHOTO JIeMEeHTa OyayLero
3/1aHKUsI 3aTPOHET CO0Ol M3MEHEHHE BCEX CBSA3aHHBIX C HHUM D3JIEMEHTOB, PaclpoCTpaHss 3TH
U3MEHEHHUs BIUIOTh JI0 YEpTEeXKeW, BU3yaJM3MPOBAHHBIX Mojesel, crnenudukanuii, (UHaHCOBBIX
CMET U rpa)uKOB cllauu padoT.

[Ipumenenne BIM-TeXHOJIOTMH MO3BOJIAT YBEJIWYNUTH CTEIEHb KAa4€CTBEHHOIO KOHTPOJIS 3a
MOHMTOPHHIOM HWHBECTHIIMOHHBIX IPOEKTOB HH)KEHEPHOI'O CTPOMUTEIBLCTBA, @ TAKKE YBEIMUUT
MIPO3PAaYHOCTh BBIMIOJIHEHUSI MPOEKTOB, KOTOPbIE B CBOIO OYepedb CTAHOBATCS Oojiee TMOKHUM H
YIIpaBIIIEMBIM, YTO O3BOJISIET U30€KaTh OMIMOOK U MIOBBICUTh YPOBEHb SKOHOMHUH CPEJICTB [2].

Takum o00pazoM ObLTM BBIBEACHBI CIEAYIOLIME MPEUMYIIeCTBa NPUMEHEHHUS JaHHOU
TEXHOJIOTUU Ha OCHOBE CTaTUCTHUYeCKHX MaHHbIX Smart Market Report McGraw Hill Construction.
CocraBnenbl nonrocpounble (puc.l) u kparkocpouHble (puc.2) rpapuky MpUpPOCTa MOKazaTeneit
IIPOEKTUPOBAHUSA OT IIpeUMyIllecTBa TeXHOIorum BIM.
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Poct AONMIroCpoUYHbLIX nokasarenen

CoKpalleHHe CYAc6HLIX CNOpos

COKpaleHWe CTONMOCTH

[~ CPOKOB

CoxpaHeHWe KNEHTOB

Pucynok 1 — IIpupocT 10ATOCPOUYHBIX MMOKA3aTENIeH B MPOIIEHTaX.

Hcnons3oBanne AaHHOW TEXHOJIOTMH B IIPOLIECCE IPOEKTUPOBAHMS ITO3BOJUT YBEIMYHTH
[0Ka3aTeau MPOU3BOAUTEIILHOCTH M CHM3MT CTENEHb BIMAHUA omMOoK Ha 40% B CpaBHEHUU C
TPaJULIMOHHBIMM JBYXMEpPHBIMU uepTexamu. [Ipm 3TOM cokpamiaercss BpeMs Ha COCTABIICHHE
IIPOEKTHOM U COIPOBOXKAAIOIIEN JOKYMEHTAIUH, YTO YBEJIMUYHUBAET CKOPOCTh BHIIIOJHEHUS IIPOEKTa
Ha 20%.

Bueapenue nogo0HON TEXHOJOTHH MO3BOJMT B HECKOJBKO pa3 CHU3UThH MOTPELIHOCTH IpU
pacuere 3arpaT Ha MPOEKTUPOBAHHE U CTPOUTEIBCTBO, IOBBICUT CKOPOCTH CIadd OOBEKTa
CTPOMTEINBCTBA, YTO YMEHBUIUT CPOK MHBECTULIMOHHOTO niepuoza [3].

[Ipu 3TOM nepexon Ha BIM TeXHOIO0rHIO COPOBOKIEH C ONPEACICHHBIMU CIOKHOCTAMU, K
HUM MOKHO OTHECTH HENOATOTOBJIEHHOCTh KBaJM(UIMPOBAHHBIX KaJIpoB K paboTe B MOAOOHOM
¢dbopmare, KOHCEPBATUBHYIO HOPMATHBHYIO 0a3y, HE MO3BOJISIONIYI0 B TOJHON Mepe paboTaTh C
naHHbiMM BIM u oTcyTcTBHE CrHenManu3UpOBAHHOW HWHCTPYMEHTAIbHOM 0a3bl A MOTYy4eHUs
MIPOCTPAHCTBEHHBIX OOBEKTOB MECTHOCTU JJIsi MX IOBCEMECTHOTO MOHMTOPHMHIa Ha Pa3JIMYHBIX
CTaAUsX CTPOUTENBLCTBA COOPYKEHUMN.

KiroueBpiM acniektom Henosepus k BIM sBnisieTcst ero HesHanue. MHorue criennanucTbl HE
TOTOBBI OTKA3bIBATHCS OT TPAAUIIMOHHBIX HHCTPYMEHTOB IIPOEKTUPOBAHUS B MOJIb3y COBPEMEHHBIX
TEXHOJIOTHH.

IIpu sToM >(PeKTUBHOCTD MX NPUMEHEHHs BO BPEMEHH HE TOJBKO JIOCTUTAET YPOBHS
TPaJULIMOHHBIX METOJIOB MPOEKTUPOBAHMS, HO U MPEBBIMIAET X B pa3bl. CoryiiacHO JaHHBIM Smart
Market Report McGraw Hill Construction mocTpoeHsl rpaduku pocTa MPOU3BOAUTEILHOCTH
IIPOCKTUPOBAHUS B 3aBUCUMOCTH OT pPOCTa BOBJICYEHHOCTH COTPYAHUKOB B H3ydeHune BIM
TexHoJoruu (puc. 3).

Poct KPaTKOCPO4YHbLIX noxkasarenemn

c CpoKoB

HOBLI CEPBUC ANA KNNEHTOB

Yeennuenue npubninn

BLIXOA HA HOBLIC PLIHKM

CoKpalleHHe OWHGOoK

e
2

10% 20% 30% 40% 50% 60%

Pucynok 2 — IIpupocT KpaTKOCPOUHBIX MOKa3aTeneit 3pheKTUBHOCTH.
0
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Pucynok 3 — 3menenue npouenta 3p(HeKTUBHOCTH BO BPEMEHH.

Ha rpaduke nmeercst pe3skoe NOHMKEHUE MpoLeHTa 3()()EKTUBHOCTU BBIIOIHEHUS paboT ¢
npumenenueM BIM TexHonoruei Ha paHHMX CTaJUsAX €r0 BHEAPEHHUS CBSA3aHHOE C HEOOJbILNUM
00BbEMOM COTPYAHMKOB, UMEIOIIMX HABBIKM PabOThl ¢ AaHHOM TexHoioruen [4,5]. Co BpeMeHeM
JAHHBIM HEJOCTATOK PEAM3yeTCs B3PBIBHBIM POCTOM, KOHEYHAsl BEJIMYMHA KOTOPOTO IIPEBBIIIAET
TPaJULIMOHHBIN ToaXxo Ha 25%.

TexHosorusi 6eCMUIOTHBIX JIETATEJIbHBIX ANNIAPATOB

[Ipu 3TOM oOCTaeTcss CIOXKHOCTh HCHOJIB30BAHMS CIELHAIM3UPOBAHHON JOPOrOCTOSIIEH
TEXHUKHU JUIS MOJTYYSHHs] IPOCTPAHCTBEHHBIX TAaHHBIX CTPOUTENBHBIX cOOpykeHuil. CTOMMOCTh U
o0CITyXKMBaHUE JIA3ePHBIX CKaHEPOB, KOTOPBIC MCIOJB3YIOTCSA B MOJIeBOH pabdore ¢ BIM, moxer
JOCTUTAaTh HECKOJIBKUX MUJUIMOHOB TeHre. OCHOBHBIM TpeboBaHUEM K mepexony Ha BIM sBnsercs
o0beM © OO030pHOCTH TOJNy4aeMoi HWHGOPMAIMH, TPAJAUIMOHHBIE METOMABl  BBITTOJHEHUS
reoIe3n4eckux pabdoT MPOCTO HE MOTYT OOECHEeunuTh TaKOH OOJNBIION MOTOK BXOIHBIX JAHHBIX.
[TosTomy mpu pabore ¢ BIM B mosne uCMONB3YIOT Ja3epHbIE CKaHEPHI, KOTOPHIE MO3BOJSIOT
MOJIYYUTh M30BITOYHBIM 00BEM JAaHHBIX W CO3/1aBaTh HEOOXOIUMBbIE Mojenu s paboTsl B BIM
[5,6].

Takum o00pa3zoM Ha MEpBBIM IUTAH BBIXOAUT OeCHMIOTHas a’podOTOChEMKA TaK Kak
oOecrieunBaeT MeCTaMU JY4IIyI0 O030pHOCTh M CKOPOCTh BBIMOJHEHHUS PabOT YeM Ha3eMHOE
Ja3epHOe CKAHHMPOBAHHE, a TMOJYYCHHBIE MOJENH MECTHOCTH TaK e MOTYT OBITh NMPUBS3aHBI B
KOOPJMHATAX 33 OJHHUM JIUIIb UCKIIOUYEHHUEM, YTO UX MaKCHMallbHas TOYHOCTh OYyJIE€T 3aBHCETh OT
MaKCHMaJbHOTO pa3pelnieHus poTromaTepuana.

CamMoil 0OnbpIION M KIIOYEBOM pa3HULEH MEXAY [aHHBIMU BHAAMHU paboOT SBISIETCS
JOCTYIHOCTh Hcnoiib30BaHus BIIJIA 1o OTHOIIEHHIO K HAa3€MHOMY JIa3€pPHOMY CKaHHUPOBAHUIO.
Hcnonp3oBanne OeCTMIOTHBIX JIETATEIBHBIX allapaToB C LEIbI0 CO3JaHMS MOJeNed WHKEHEPHO-
CTPOUTENBHBIX 00OBbEKTOB YBEITMUMUBAET cTeNeHb d(pPekTuBHOCTH ucTonab3oBanust BIM texnomorun
Ha TIO3JTHUX CTaIusAX €€ BHEAPEHUs B MPOU3BOJICTBEHHBIN Tponiece [7,8,9]. Takum obpazom, Hamu
ObUTH YYTEHBI JAaHHBIE WU3MEHEHUS W COCTaBlieH TpadUK H3MEHEHUS MPOAYKTUBHOCTH DPaOOTHI
MMPOEKTHOTO TO/pa3/iefieHus ¢ BHeApeHueMm TexHosoruu BIM m wmcmonb3oBaHusi GECHUIOTHBIX
JeTaTeNbHBIX anmnapaToB (puc. 4).
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Pucynok 4 — M3menenue nporeHTa 3pGeKTHBHOCTH BO BpeMeHHt ¢ npumeneHuem BITJIA.

Ha manHoM rpaduke oTMeYaeTcs, YTO IOCIIe TPEOJOJICHHS KpU3KMCa BHEAPEHUS HOBOMN
TEXHOJIOTUM MAaKCHUMAaIIbHBII ypoBeHb €€ 3(PPEeKTUBHOCTH MPEBBIIIACT paHEE JOCTUTHYTHIH
MaKCHMaJIbHBIA ypOBEHb 0€3 BHEIPECHUS OCCIHMIIOTHBIX JICTATEIBHBIX aIllapaToB, YTO TOBOPHUT O
ONMaronpusITHOM pe3y/ibTaTe BHEAPEHUs MaHHON TEXHOJOTUU B IPOU3BOJICTBEHHBIM Mpollecc
MIPOSKTUPOBAHMSI 3/IaHUN U coopykeHui. KonmdecTBeHHas pa3HHIA JaHHBIX 0€3 MCIOJB30BaHUS
BIUIA u ¢ BHeapeHueM JaHHOU TexHosoruu cocrtaBuina 15% (puc. 5).
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Pucynok 5 — IIpupoct npornenta s dextuBHocTH ¢ BHenperrem BIIJIA B BIM.

BeiBoa. Takum o6paszom, ucnonb3oBaHue TexHonorun BIM B uHXeHepHO-CTPOUTEITHHOM
MMPOCKTUPOBAHUHU pEIIaeT IMIUPOKUN CHEKTp 3a/ad TIOCTABJICHHBIX BBI30BAMH COBPEMEHHOCTH.
Hcnonb3oBaHne OECMHUIOTHBIX JIETaTEIBHBIX allapaToB, UX TOCTYMHOCTh U Ka4eCTBO MOIYy4aeMBIX
MMH JIaHHBIX, TO3BOJISIET MPUONM3UTh M YIPOCTUTH TMEPEXO0] TPATUIIMOHHOTO METOJa BEICHHS
MPOEKTHON JEsITeNbHOCTH Ha COBPEMEHHBIH BBICOKOKOHKYPEHTOCIOCOOHBIM HHU(POBOM YPOBEHbD.
Hcnonp3oBanue mozeneit co3nanubix ¢ npuMeHenueM BITJIA mo3BossieT peann3oBbIBaTh MHOKECTBO
TOCY/IapCTBEHHBIX MPOEKTOB MO CIEAYIOIUM TpaekTopusM: «Co3laHue MOAEIbHBIX IH(PPOBBIX
¢babpuk», «Peanuzanus konuenuuu «Smart City», «BHeapenue uudpooro pyaHukay», «lloBblienne
YPOKaWHOCTH W TIPOU3BOAMTEIHHOCTU Tpyna», «CoxpaHEHHE MPOJOBOIHCTBEHHONW O€30MacHOCTH
CTpaHbBI», OTBEUAIOINUM TpeboBaHusM KoHuenunu Uanyctpun 4.0
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AHAJIN3 HAIIPSKEHHO-JE®@OPMUPOBAHHOI'O COCTOSAHUSA JIOITATOK
TYPBUH I'TJ C TEPMOBAPBEPHBIMMU IIOKPBITUAMMU

TEPMOBAPBEP )KABbIHbI BAP 'A3TYPBUHAJIBIK TYPBUHA
KAJIAKTAPBIHBIH KEPHEVYJII-IE®@OPMAIUAJTAHTI'AH ') KAU-KYUIH TAJTJAY

ANALYSIS OF THE STRESS-STRAIN STATE OF GAS TURBINE BLADES WITH
THERMAL BARRIER COATINGS

AHHOTanus. [lMarHocTHKa peanbHOrO0 COCTOSHUS M OCTaTOYHOTO pecypca 3JIEMEHTOB
KOHCTPYKLMU aBUAIIMOHHOTO Tra3oTypOMHHOIO JBUTATeNs SIBISETCS TJaBHOM 3agaueidl B paMKax
pereHust mpobsieMsl odecriedeHns: 6e30MaCHOCTH PU HKCIUTyaTal[K JIeTaTeJIbHBIX allapaToB.

Baxkneiiniee 3B€HO B OlLIEHKE pecypca U IMpoyHocTH siBisiercs TypOuna ['T/] - onpenenenue
HanpsbkeHHOo-aedopmupoBanHoro coctossHus (HJIC) sneMeHTOB KOHCTPYKIMH, OTIMYAIOLIUXCS
CIIO)KHOCTBIO (OpMBI U OOJBIIMM KOJIMYECTBOM 30H KOHIEHTpanuil HanpspkeHui. Ilpu stom
OIpeJie/IeHUe JIeHCTBUTENBHBIX 3HAaueHUH aedopManMii M HamNpsHKEeHUH M MX U3MEHEHHH BO
BPEMEHHM B Ipoliecce IKCIUTyaTallMu TpeOyeTcsl Kak i OLIEHKH MPOYHOCTHU U pecypca, Tak U JUIs
pa3pabOTKM pEeKOMEHJAlMi 1O ONTHMM3AallUKM pabouyux pEeKUMOB U COBEPIICHCTBOBAHUIO
KOHCTPYKILIHH.

KiroueBble cjioBa: HaNpspKEHHO-1e()OPMUPOBAHHOE COCTOSTHUE, MATHOCTHKA, HKAPOCTOUKHE
MOKPBITHUS, JlonaTku TypOuH ['T/l, MonenrpoBaHue.

Anaarna. OK ra3rypOuHaIBIK KO3FAITKBIIBIHBIH KYPBUIBIMIBIK 3JIEMEHTTEPIHIH HAKThI KYH1
MEH KaJJbIK KbI3MET €Ty Mep3iMiH JMarHOCTHKalay dye KeMeJepiH NaijanaHy Ke3iHle
KayINCci3iKTI KAMTaMachl3 €Ty MOCEJIECIH MICNTyIeT1 HeT13T1 MiHAeT OOJIbIT TaObLIa IbI.

Pecypc nen OepikTikTi OaranayabiH eH MaHb13ab! OybiHbl GTE TypOuHach! Oosbin TaObL1aab! -
MIOIHHIE ~ KYpJAEJIUIIriMEH JKoHe KepHeYJlepJiH UIOFbIpJIaHy alMaKTapblHbIH KONTIiriMeH
epeKIIeNICHEeTIH KYPbUIBIMJIBIK 3JIEMEHTTEP/IH KepHeyi-nedopmausuislk Kyiin (CXKC) aHbIKTay.
byn perre nedopmanusiiap MeH KepHEYJIEpAiH HaKThl MOHJIEPIH KOHE OJIap/bIH JKYMBIC Ke31HJe
yaKbIT OOMBIHIIIA ©3repyiH aHbIKTay OEpiKTIK MeH KbI3MET €Ty Mep3iMiH Oaranay YIIiH Je, KYMBbIC
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PEXUMIEPIH OHTAMIAHABIPY KOHE KYPBUIBIMAAP/bI KaKcapTy OOMbBIHIIA YCHIHBICTAp d3ipiey YILUiH
1€ KaXKeT.

Tyiiin ce3nep: xepuey-aedopmarus Kyii, AMArHOCTHKA, BICTBIKKA Te3iMail xkabbHnap, GTE
TypOMHAJIBIK KaJIAKTaphl, MOJIEIIBACY

Abstract. Diagnostics of the real state and residual life of structural elements of an aircraft
gas turbine engine is the main task in solving the problem of ensuring safety in the operation of
aircraft.

The most important link in the assessment of the resource and strength is the GTE turbine -
the determination of the stress-strain state (SSS) of structural elements that are distinguished by the
complexity of the shape and a large number of stress concentration zones. At the same time, the
determination of the actual values of strains and stresses and their changes over time during
operation is required both for assessing strength and service life, and for developing
recommendations for optimizing operating modes and improving structures.

Key words: stress-strain state, diagnostics, heat-resistant coatings, GTE turbine blades,
modeling.

An aircraft gas turbine engine (GTE) is a complex technical object. Checking the
serviceability, operability and correct functioning - diagnostics of an aviation gas turbine engine is
necessary during the operation of the latter to ensure flight safety. Quick identification of
malfunctions in complex GTE systems is also necessary to reduce the downtime of the aircraft,
which increases its efficiency.

Due to the thermomechanical effect on the structural elements of the gas turbine engine, in
particular on the compressor and turbine blades, a geometric change in the airfoil of a rotor or stator
blade and a structural change in the blade metals are possible. The relatively small loss of geometry
during operation significantly reduces the efficiency of the gas turbine engine as a whole. Prolonged
operation in difficult conditions can lead to almost complete replacement of the blades of most
compressor and turbine stages.

Operational destruction of parts and assemblies of an aircraft gas turbine engine is caused, as
a rule, by the influence of a large number of simultaneously acting factors. Therefore, when
designing parts and assemblies of an aircraft gas turbine engine, one of the main conditions for
preventing their destruction before the end of the assigned resource is the maximum possible
accounting for them, the need for diagnosis. The technical condition of an aircraft engine and
aircraft equipment in general depends on the correct choice and accuracy of diagnostics. Therefore,
the choice of a method for diagnosing and modeling aviation GTE systems is relevant. Practical
application of scientifically grounded methods and means of diagnosing aviation equipment ensures
a reduction in its downtime, and a decrease in the cost of funds and labor for maintenance [1].

The introduction of modern aircraft diagnostics methods into the maintenance and repair
processes gives a significant economic effect, which is formed as a result of the optimal
management of the technical condition of the operating fleet of aircraft. Aircraft diagnostics have a
significant impact on flight safety in all maintenance and repair strategies.

At the same time, paramount importance is given to the problem of increasing the reliability
and durability of aircraft gas turbine engines, which are inextricably linked with the quality of parts,
since almost all performance indicators of products are determined by geometric parameters,
physical and mechanical properties of working surfaces.

There are several types of diagnostics for aircraft gas turbine engines. One of the modern
methods for diagnosing aircraft engines is the laser method. The laser method is based on obtaining
information based on experiment. In works [11,12] modern diagnostics of gas turbine engines by
the phase-chronometric method, vibroacoustic control of the technical condition are considered.
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There is no other part in technology that works in such difficult and critical conditions as the
blades of gas turbines of turbojet engines (Figure 1).

For the manufacture of turbine blades, expensive equipment and rare metals with equally rare
physical properties are used. One of the most knowledge-intensive and difficult-to-manufacture
components for gas turbine engines is the turbine blade. Products of this precision and level are
produced only by six countries in the world, because it requires the most complex design
calculations and very high manufacturing accuracy. In addition to Russia, only the US firms (Pratt
& Whitney, General Electric, Honeywell), England (Rolls-Royce) and France (Snecma) own the
technologies of the full cycle of creating modern turbojet engines.

The reliability of the GTE is significantly influenced by the turbine, the main element of
which is the blades. The practical increase in the reliability of the GTE turbine is associated with an
increase in the durability of the blades. The task of increasing the reliability of the operation of
aircraft gas turbine engines, and in particular of turbine blades, is solved by constructive,
technological and operational methods. If the first two tasks are associated with the design of
blades, the use of modern materials, in particular, materials obtained on the basis of nanotechnology
and technological processes for obtaining parts of gas turbine engines, and operational methods of
increasing reliability are associated with the creation of a reliable and effective system for
diagnosing aviation gas turbine engines.

Tip cap
cooling holes

Film cooling
holes

Trailing edge

cooling slots
Hot Gas 9

B R

Blade platform
cooling holes

Stator-rotor

seal
Dovetail

Cooling air

Figure 1 — GTE blades with a cooling system.

One of the main factors that significantly affect the efficiency of the process of diagnosing an
aviation GTE is the development of a mathematical model of the process of functioning of the
system and diagnostic algorithms. The efficiency of diagnostic processes is determined not only by
the number of developed algorithms, but to a large extent by the quality of diagnostic tools, as well
as by the development of an adequate multi-parameter model of the system.

An aviation GTE is a complex technical multi-parameter system, and the development of an
adequate diagnostic method is an urgent task. One of these parameters of a gas turbine engine is the
gas temperature in front of the turbine. During engine operation, the temperature inside the turbine
is incredibly high and the higher the temperature of the gas in front of the turbine (Tg), the more
powerful and economical the engine works.

Figure 2 shows the evolution of the change in gas temperature in front of the turbine since
1965. The power of the gas turbine engine is associated with an increase in the gas temperature in
front of the turbine. Therefore, the developers are constantly improving the materials of the turbine
blades and its design. High temperatures and cyclic loads acting on turbine blades create high
residual stresses.
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Diagnostics of the real state and residual life of the structural elements of an aircraft gas
turbine engine is the main task in solving the problem of ensuring safety during the operation of
aircraft.

The most important link in assessing the resource and strength is the turbine of a gas turbine
engine - the determination of the stress-strain state (SSS) of structural elements that differ in the
complexity of the shape and a large number of stress concentration zones. At the same time, the
determination of the actual values of deformations and stresses and their changes over time during
operation is required both for assessing strength and resource, and for developing recommendations
for optimizing operating modes and improving structures.

The stress-strain state of GTE blades can be caused by various types of thermal, bending,
centrifugal and vibration loads. The fact is that under conditions of a given thermomechanical
loading, some sections of the lining can creep; the resulting residual stresses at low temperatures
can cause plastic deformations. For these reasons, during engine operation, material behavior is
unlikely to be non-linear, and simulation results are time consuming.[10]

To calculate and determine the deformation state, you can use programs such as ANSYS,
which allows you to get stress values along the periphery of the blades. This type of approach will
simplify blade maintenance and design, and requires experimental data on the properties of the
materials used.

One such experimental work in the ANSY'S program using finite element analysis (FEM), the
kinetics of the stress-strain state of a nickel-based single-crystal (SX) turbine blade is shown [13]

For reducing the loads and increase the reliability and durability of turbine blades in modern
aircraft engines, heat-shielding coatings are used.
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Figure 2 — Evolution of the change in gas temperature in front of the turbine depending on
the blade material, thermal barrier coating and cooling.

The heat-shielding coating (TSP), which protects the alloys from high-temperature exposure
in an aggressive environment, has a great influence on the durability of operation of GTE blades
under thermal cyclic loads (Figure 3).

GTE blades operate under extreme conditions (large temperature differences, erosive wear,
corrosion, etc.), ceramic heat-shielding coatings are used to protect them. Unlike heat-resistant
coatings, heat-protective coatings protect not only the surface of the blades from high-temperature
corrosion, but also the blade material from softening as a result of exposure to high temperatures. A
typical structure of the RCP for rotor blades is given in [7].

The role of the surface, stress-strain state and its influence on the performance properties of
GTE parts were studied in [3]. The relationship of the surface layer with the operational properties
of parts is shown in Figure 4.
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During the manufacture and operation of a part, irregularities appear on its surface in the
metal layer adjacent to it, the structure, phase and chemical composition change. Residual stresses
arise in the part.

Figure 3 — Main elements of a gas turbine engine and a turbine rotor blade with heat-
shielding coatings.

Irregularities on the surface of a part, structure, phase and chemical composition of the
surface layer affect its physicochemical and operational properties.

The surface layer has a significant impact on the reliability of the part, assembly and machine
as a whole. During operation, the surface layer of the part is exposed to the strongest physical and
chemical effects. Failure of a part in most cases starts from the surface (for example, fatigue crack
development, wear, erosion, and corrosion).

And this is no coincidence. On the one hand, engine parts are made "openwork™, hollow and
thin-walled - this is due to the need to reduce weight. On the other hand, GTE parts operate in
conditions of high and rapidly changing temperatures, corrosive environments; at the same time, the
material of the parts is subject to high static and dynamic stresses, the amplitude and frequency of
which vary over a wide range. Frequent and rapid temperature changes (thermal shock) result in
additional thermal stresses. It is no coincidence that in this regard, the appearance of various kinds
of defects (destruction of the material due to loss of heat resistance, accumulation of structural
defects and the development of fatigue cracks, corrosion, thermal fatigue, destruction during contact
interaction of parts) in the overwhelming majority of cases is observed in a thin surface layer of
parts, which is the primary reason for a decrease in the total strength and destruction of parts in
operation. [2].

The manufacturing technology of compressor blades and turbines of an aircraft gas turbine
engine is a very complex technological process. Due to the complication of the design of the blades,
requiring modern manufacturing technologies and technologies to increase durability, the costs of
their manufacture increase. The service life of the compressor and turbine directly depends on the
design, technological and operational factors.

Typically, TBC (Thermo barrier coating) is a two-layer system (Figure 4) that includes a
ceramic topcoat layer about 250 um thick on the outer surface of the substrate and a metal bond
coat layer about 150 um thick. The metal bond coating performs two functions:

» For oxidation resistance and

* For physical and chemical bonding of ceramics to superalloy substrates.
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The oxide that is commonly used is zirconium oxide (ZrO) and yttrium oxide (Y203). The
metal bond coating is an oxidation/hot corrosion resistant layer. The bond coating is empirically
represented by the MCrAlY alloy.

Where,

M - metals such as Ni, Co or Fe

Y - Active metals such as yttrium

Cr-Al - base metal.

Oxidation resistant
bond coat (20-30um)
Turbine V4
blade v

Nickel —_—]
superalloy =
substrate ——

~
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Figure 4 — Structure of thermal barrier coatings.

Input cooling
air flow

The bond coat is typically a metal layer made of a nanostructured NiCoCrAlY cermet
composite layer on a metal substrate and is responsible for creating a second thermally grown
ceramic oxide coating layer that occurs when the coating is subjected to elevated temperature.

When aluminum oxide and nitride nanoparticles are distributed over the binder coating or
over its surface, the formation of thermally grown oxides is catalyzed. This ceramic layer is
responsible for forming a uniform thermal barrier, acting as an oxygen scavenger that prevents
thermal oxidation of the substrate. The top (last) coating layer is a ceramic top layer, which consists
of a top layer of La.Ce>O7 ceramic composite. The top layer protects the substrate by keeping the
other layers of the coating below the surface temperature. [14]
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Figure 4 — The relationship of the surface layer with the performance properties of parts.

19



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne3(26)2022

To increase the durability, a heat-resistant coating is applied to the blade, then an intermediate
(so-called transition layer), on this layer a ceramic coating is formed. Such processes are very
complex and the quality of the formed layer depends on the control of technological processes for
the deposition of thermal barrier coatings. The process of forming thermal barrier coatings on the
surface of turbine blades is carried out in a special ion-plasma installation. Before spraying, the
blades are loaded into a chamber, from which air is evacuated with a vacuum pump. On the surface
of the evaporated electrode (cathode), from which the coating material is made, so-called cathode
spots with a thickness of several microns are formed. This allows the material to evaporate without
forming a liquid phase. That is, the composition of the coating material is transferred in the form of
a plasma flow to the surface of the part, forming a layer that is constantly compacted by charged
metal particles that are present in the plasma. The body of the blade is evenly covered from all sides
with a protective layer of a special composition 0.1 microns thick. The spatula can be applied as
many coats as needed. These coatings provide protection for the blades under thermal cycling
conditions.

For the process of plasma spraying in a vacuum, the main factors influencing the formation of
coatings, their physical, mechanical and operational properties are the preparation of the surface of
products for spraying, the energy of the sprayed particles, the condensation temperature and
residual stresses. Moreover, thermal phenomena and residual stresses play the most significant role
in the formation of coatings. The coatings can be destroyed both during the spraying process and
after it. It is possible to avoid such phenomena and obtain coatings with specified physical and
mechanical properties by controlling their composition and technological mode of formation.

The quality and reliability of heat-resistant, ceramic heat-shielding coatings on GTE turbine
blades largely depends on the stress state in the "coating-substrate” system. Therefore, the study of
the magnitude and sign of residual stresses in the coating and substrate is of great practical interest.

A number of works [4, 5, 8, and 9] are devoted to the development of computational and
experimental methods for determining residual stresses and studying residual stresses in coatings of
stoichiometric and non-stoichiometric composition.

It is shown that an important area is the study of residual stresses in multicomponent and
multilayer coatings, as well as in coatings of non-stoichiometric composition. The latter will make it
possible to expand the areas of their application, including due to the possibility of varying the
stress state in the "coating-substrate™ system.

The stress-strain state of turbine blades has been studied in the literature [10]. Residual
stresses due to temperature changes can cause plastic deformation of GTE parts. For these reasons,
the behavior of the material during engine operation is unlikely to be non-linear, and the simulation
results are time-consuming. This article presents the results of a study on the selection and
implementation of some advanced methods for assessing the service life of materials for elements
of gas turbine engines.

The proposed method for calculating and predicting stresses in multilayer and
multicomponent coatings on GTE turbine blades takes into account various combinations of
materials of both the substrate (blade material) and protective layers (thermal barrier, transition
layers, as well as a layer in contact directly with the blade surface). Not only are the mechanical
characteristics of materials (modulus of elasticity and Poisson’s ratio) taken into account, but also
thermophysical properties (coefficient of linear expansion). When calculating, the thickness of each
layer, its temperature and physical and mechanical properties can be set within wide limits.

Based on the developed mathematical model for calculating residual stresses on turbine
blades with multilayer protective coatings, we have compiled a program in the C++ language for n-
layers [6]. The calculation also takes into account the physical and mechanical properties of the
material of the turbine blade.

Conclusion: Based on the study, the following conclusions can be drawn.
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1. The composition and structure of heat-shielding coatings on the working surfaces of the
turbine blade has a significant effect on the gas temperature in front of the turbine. It is important to
study the physical and mechanical properties of turbine blades with thermal barrier coatings and the
behavior of the system under thermal cyclic loads;

2. The use of adequate methods for diagnosing the stress-strain state of the turbine blades
ensure high reliability of the aviation GTE as a whole.
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Abstract: In modern conditions, transnational corporations are increasingly resorting to the
concept of risk in managing advertising projects for the improvement of goods and services and
their export to foreign markets. In particular, international advertising projects are being
developed that minimally adapt to the local market and are strictly regulated. International
advertising project often requires modifications to different countries and regions taking into
account national, cultural, religious, linguistic and other differences. Therefore, transnational
corporations are faced with the need to choose, change the topic of advertising and the tactics of
persuasion in relation to the markets of different countries [3].

In modern conditions, many international companies develop advertising projects on the
basis of the most advanced technologies that ensure integration into World advertising structures.
As a result of the scientific-technical revolution in advertising activities on the world market,
many changes have taken place, which manifest themselves more clearly in the following three
areas:

- computerization of advertising process and application of informativeness;

- the growing influence of the global internet electronic network in the sphere of
international advertising;

- active use of advertising on mobile phones.

Key words: Advertising, Logistics, Risk

AHHOTauusi: B COBpEMEHHBIX YCIOBHSX TpaHCHAIMOHAJIBHBIE KOPHOpAIMM BCE 4Yalle
npuOeraroT K KOHLEMIIMU PHCKa TpU YIPaBIECHUU DPEKIAMHBIMH MPOEKTAMHU MO YIYYIIEHUIO
TOBApOB M YCIYyI W HMX JKCIOPTY Ha 3apyOeXHBbIE PBHIHKU. B YacTHocTH, pa3pabaTbiBarOTCs
MEKIYHAPOAHBIE PEKIIAMHBIE MIPOEKTHI, KOTOPbIE MUHUMAJIBHO aJalTUPYIOTCS K MECTHOMY PBIHKY
U CTPOTO PEryIUupyrOTCA. MeXIyHapOoaHBIH PEKJIaMHBIH TPOEKT 4YacTo TpeOyeT BHECCHHS
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W3MEHEHUN B pa3HbIE CTPAHbl U PETHOHBI C YYETOM HAIlMOHAIbHBIX, KYJbTYPHBIX, PETUTHO3HBIX,
S3BIKOBBIX U ApYrux pasznuuuii. [losromy TpaHCHaIMOHANbHBIE KOPHOpAIMHM CTaJIKUBAIOTCA C
HEO0XOAUMOCTBIO BBIOOPA, U3MEHEHHUSI TEMbI PEKJIaMbl U TAKTUKU YOCKICHUS MPUMEHHUTEIBHO K
pBIHKaM pa3HbIX cTpaH [3].

B CcOBpeMEHHBIX YCIOBHSX MHOTHME MEXKIyHApPOAHbIE KOMIIAHUU pa3padaTbIBarOT
pEKJIaMHbBIE MPOEKTHl HA OCHOBE CaMbIX MEPEIOBBIX TEXHOJIOTUN, 00ECTIEYNBAIOIIUX UHTETPALIHIO
B MHPOBBIE pEKJIIAMHBbIE CTPYKTYypbl. B pe3ynbTare Hay4yHO-TEXHMUYECKOH pEBOJIOLMU B
pPEKJIaMHON JAESITeIbHOCTH Ha MHUPOBOM DPBIHKE IPOM3OINIO MHOTO M3MEHEHHil, KOoTopble Oolee
YETKO MPOSIBIISIOTCS B CICIYIOIUX TPEX 00IacTAX:

- KOMIIbIOTEpHU3alUs PEKIIAaMHOTO Mpoliecca U IpUMeHeHne NHPOPMATUBHOCTH;

- pacryliee BIMSHHE III00ATbHOMN 3IIEKTPOHHOH cetn MHTepHET B cdepe MeXTyHapOaHOM
pEKIIaMBbl;

- aKTUBHOE UCTIOJIb30BaHUE PEKJIaMbl HA MOOUJIBHBIX Telle(OHAX.

KuaroueBrnle ciaoBa: Pexiama, Jloructuka, Puck.

Anparna: Kasipri sxarjmaiina TpaHCYJITTBIK KOpIIOpalysuiap Tayapiap MEH KbI3METTepii
KaKCapTy jKOHE OJIap/bl MICTEIJIIK HAapBIKTapFa YKCIOPTTAY OOWBIHINA YKapHAMAJBIK >K00aIap bl
Oackapy Ke3iH/e ToyeKes TYKbIphIMIaMachlHa KYTiHY/e. ATall alTKaH/Ia, KEePriuliKTi HapbIKKa a3
OciiMJIeTICTIH JKOHE KaTaH peTTENETIH XallbIKapasiblK JKapHAMAIbIK jkoOamap d3ipicHY/e.
XarnpIkapanblK KapHama »00achkl KeOiHece WITTHIK, MOJCHHM, MiHHM, TULMIK >XoHe Oacka n1a
aBIPMAIIBUIBIKTAPAbI €CKEPE OTHIPHIIL, SPTYPIIi €IIep MEH ailMaKTapra e3repictep eHri3yai Tanar
ereni. COHIBIKTAH TPAHCYITTBIK KOPIOpALUsIIAp OPTYPJi ENIASpIiH HapbIKTapblHA KATHICTHI
KapHaMa TaKbIPBHIOBIH JKOHE CEH/IIPY TAKTHKACHIH TaH/Aay, ©3repTy KaKeTTuririne Tam 6oxasr [3].

Kazipri  skarmaiiia KeNTEreH  XaJbIKApaJbIK  KOMIIAHUSUIAD — QNIEMJIK  JKapHama
KYpBUIBIMIApbIHA HWHTETPAUSHBl KaMTaMachl3 €TETIH €H O3BIK TEXHOJOTHSIAp Heri3iHae
KapHaMaJblK jko0anap jkacaiipl. OJEMIIK HapbIKTaFbl KapHAMAaJbIK KbI3METTEIl FBUIBIMHU-
TEXHUKAJIBIK PEBOJIONNS HOTIXKECIHAEC KONTEreH e3repicTep OOJbl, onap Kejlecl Yyl caiaja
allKbIH KOpiHei:.

- JKapHaMa MPOIECiH KOMIBIOTEPIICHAIPY KOHE aKIapaTThUIBIKTHI KOJI/IaHY;

- XaJbIKapallblK jKapHama CalachIHAAFbl FallaMIbIK dJIeKTPOHABIK HTEpHET jKemiCiHiH ocim
KeJie )KaTKaH BIKIAbI;

- ysutbl TenedoHaapAarsl XKapHaMaiap/sl OeliceH Il maiianany.

Tyiiin ce3aep: )kapHama, JOTUCTHKA, TOYEKEN.

As we know, advertising is connected with all sectors of the economy. In this case, it is
necessary to take into account the risk factor. Economic, natural, political, etc. risks all directly
affect advertising. Of course, the concept of risk is widely used in the management of advertising
projects. In a market economy, it is necessary to make decisions independently, which are an
important part of theoretical and practical management, in solving risk management problems.
Many management decisions are made in a risk environment that includes the following groups of
factors:

- lack of complete information;

- availability of competing opinions;

- the presence of random elements, etc.

Taking into account all these factors we have listed, a number of measures are being
implemented in Azerbaijan to ensure sustainable implementation, taking as a basis the risk factor
in the management of advertising projects of international logistics companies. The law of the
Republic of Azerbaijan on advertising (03.10.1997) defined advertising as such."Advertising" is
information disseminated for the purpose of forming or maintaining interest on physical and legal
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persons, commodities, ideas and innovations (advertising information), assisting in the sale of
commaodities, realization of ideas and innovations[1].

The purpose of writing the article is to develop ways to minimize risks in the management
of advertising projects for international logistics companies.

The subject of the article is the process of developing ways to minimize the main risks of the
international logistics company in the management of advertising projects in modern conditions.

The object of the article is the international logistics companies operating in the markets of
Azerbaijan.

Theoretical and methodological bases of the article are the placement of advertising and
communication problems of local and foreign experts in general, work on world and Azerbaijani
logistics, mathematical modeling methods, statistical groupings, comparative analysis, including
quantitative and qualitative methods of market research and analysis of logistics company
activities, surveys, questionnaires, organizes expert assessments.

The implementation of an advertising project is uncertainty or risk. Uncertainty is the main
parameters of the project (audience, channels of dissemination of advertising information, the
activity of competitors, characteristics of the advertised object, etc. and the terms of
implementation of the project, including the costs associated with them, are characterized by
insufficient or incomplete information.

The factors of uncertainty in the advertising project are:

e Complete knowledge of the parameters of the project, the situation and conditions of the
selection of the optimal solution;

e The inability to take into account all the necessary information;

e Probable events of the external environment of the project (tax changes, changes in
legislation, currency fluctuations, crisis changes in demand or supply in the market);

e The random factors that can not occur;

e Subjective counter-factors that arise when partners in a project with conflicting or
incompatible interests interact.

It is the risk of uncertainty that leads to the emergence of unfavorable situations and their
consequences. Risk is a probable event or condition. In most cases, the risk is an obstacle to the
development and implementation of an advertising project. But the risks are both in itself and in
the possibilities. For example, in the event of consistent implementation of measures for the
development of advertising text, the project team intended this risk as a way to minimize the risk
by performing several actions simultaneously: to prepare and print a model of the most
problematic "areas" of the model.

The management of advertising projects involves not only the presence of uncertainty and
risks, but also the analysis of risk and loss. There are no risk-free projects, which means that risk
management is necessary [9].

Risk management is a set of methods for analyzing and neutralizing risk factors integrated
into a system of planning, monitoring and corrective effects.

The risk management process includes:

v' risk identification - identification of events that may adversely affect the project;

v’ quality analysis, risk - quality price probability risks and their impact project;

v/ quantitative analysis of the probability of each risk and assessment of the degree of
impact on project results;

v' risk response planning - development of risk response tactics, thus strengthening the
positive outcomes of the risk and reducing the negative effects;

v/ monitoring and control of existing risks, ie the process of monitoring existing risks and
identifying new risks.

During the development of the project, these periods are carried out periodically. You can
manage certain and well-known risks. Therefore, the main task is to provide risks.
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Risk management plans and reserves for possible losses are created to manage risks.
However, it is likely that not all risks can be seen, so management resources are created to cover
them. The use of this resource is usually beyond the scope of the project and requires changes in
the project schedule and project cost estimates. This reserve is to be used by the advertising
agency that plans and implements the project or by the top management of the advertising client.

The following risk protection methods are used in advertising practice:

v' acceptance of risk - formation of reserves of neglected risk and losses that cannot be
covered.

v risk reduction - the risk of unfavorable consequences of the probability of reduction.

The simplest and most common practice for reducing the risks of advertising agencies is to
establish and develop their own agent relationships between existing and potential participants in
the advertising process. Such tactics allow the agency to respond quickly and quickly to adverse
events. For example, when there are more than one printing company among the agency's partners,
it is easier to fulfill the obligations on the timing of the publication of advertising materials; the
quality of the outdoor advertising placement program will be higher, and the risk of losing time to
agree on such placement options with the advertiser is not one among the agency's partners, but
dozens of foreign advertising market operators, etc. will be lower [4].

The planning of advertising companies should take into account the risks associated with
intentional or accidental violation of existing legislation and other acts in the field of advertising.
Ways to minimize them include:

v  all types of risks must be recognized without special knowledge or use of technical
means;

v" advertising should not incite citizens to dangerous and illegal actions;

v’ advertising should be disseminated only for goods and services that have passed
certification or licensing, as well as those that are not prohibited for production and sale;

v' advertising should not fall into the category of "wrong", ie it should not be dishonest,
unethical, deliberately false.

In practice, international logistics companies have the following ways to reduce risks in
advertising projects:

- avoid risk;

- liquidation of risk;

- risk mitigation (dissociation);

- risk compensation.

The risk index is used in risk management in advertising projects of international logistics
companies:

_ MZ
SME

Here, RI is the risk index;

MZ - maximum damage;

SME - indicates personal financial resources.

A new stage in the development of logistics and advertising began after the independence of
the Republic of Azerbaijan. It has moved to the next stage of rapid development of the economy,
has led to the creation of a legal framework for logistics and advertising in a market economy, and
shifted to activities that reflect the requirements of a market economy [5].

In this article, we examined how important the risk factor is in the management of
advertising projects for international logistics companies in Azerbaijan. This is especially
important for emerging economies. For this reason, it is important to apply the formula to reduce
the risks in the management of advertising projects of leading logistics companies operating in the
Azerbaijani market.
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MODERNIZATION OF PERSONNEL TRAINING TECHNOLOGY FOR THE AIR
TRAFFIC MANAGEMENT AND MAINTENANCE SYSTEM

MOJAEPHU3ALINA TEXHOJOI'MN OBYUYEHUSA NIEPCOHAJIA JIS1 CUCTEMBbI
YHPABJIEHUA U TEXHUYECKOI'O OBCJIIYKUBAHUSA BO31YIIHOI'O
ABU/KEHUA

I9YE KO3F'AJIBICBIH BACKAPY )KOHE TEXHUKAJIBIK KbI3BMET KOPCETY
JKYUECI YIIITH HEPCOHAJIbI OKBITY TEXHOJIOTUSIChIH ’)KAHFBIPTY

Abstract. This new study contributes to the implementation of the tasks reflected in the
decree of the President of the Republic of Uzbekistan "On measures for transformation and support
of civil aviation enterprises™" (Decree of the President of the Republic of Uzbekistan, No. PP-5100
of April 30, 2021) and other regulatory acts related to this activity. The changes based on this
decision are certainly related to the issue of training personnel for the aviation sector. The training
process for new structures should be improved. In this regard, it is necessary to create and introduce
new scientific-based electronic methodological manuals into the education system.

The main approaches to the systematization of aviation GA documents are also presented,
data from literature sources are analyzed, and an approach that meets the goals and objectives of the
electronic educational complex (EOC) "ZiNPD"is adopted.

In the aspect of systematization of aviation documents, an important role is assigned to the
content of one of the main regulatory documents defining the rules for performing flights in the
airspace of Uzbekistan-the Aviation Rules of the Republic of Uzbekistan — 91 document..
According to Aviation Rules of the Republic of Uzbekistan -91 data, a variety of aviation
documents were systematized and linked to the types of flight support. The systematization took
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into account 486 Doc documents and 348 Cir ICAO Cir circulars and 19 annexes to the Chicago
Convention, as well as 87 regulatory documents of Civil Aviation of Uzbekistan.
Keywords: aviation, systematization, document, process, air traffic controllers.

AnHoTauus. JlanHoe paGoTa wHCCIEJOBaHUE B OINPEACICHHOM CTENeHH CIIOCOOCTBYET
peanMzanuu 3a7ad, OTPaXEHHbIX B mocraHoBieHuu [Ipesmnentra PecnyOnuku Y3b6ekuctan «O
Mepax Mo TpaHcPOpMaluu U MOAACPKKE MPEANPHUITUN Tpakaanckoi aBuanum» (IloctanoBnenue
[Ipesunenta PecnyOmmkn VY30ekuctan, NelIII-5100 or 30 ampems 2021 roma) u apyrux
HOPMAaTUBHBIX aKTaX, KACAIOIIUXCS 3TY €ATENbHOCTh. MI3MeHeHus, OCHOBaHHbBIE HA 3TOM PELIECHHH,
0€3yCJI0BHO, CBSI3aHBI C BOIIPOCOM MOATOTOBKH KaJpoB s cdep aBuanuu. [Ipouecc o6yueHus mno
HOBBIM CTPYKTYpaMm JIOJKEH OBITh YIIydlleH. B cBs3M ¢ 3TUM HEOOXOIUMO CO3/IaHHE U BHEIPEHUE B
cucTeMy 00pa30BaHMsI HOBBIX HAyYHO-OOOCHOBAHHBIX JIEKTPOHHBIX METOAMUYECKUX MTOCOOUH.

A Takke IIpUBEIEHBI OCHOBHBIE MOJXO/bl B CHCTEMAaTU3AlUY aBUALIMOHHBIX JOKYMEHTOB ['A,
MIPOAHAIU3UPOBAHBI JIAHHBIC JINTEPATYPHBIX MCTOYHMKOB M IMPUHAT NOJAXOJ], KOTOPBIM OTBEYAET
LIETU ¥ 3a7]a4aM dJIeKTPOHHO-00pa3oBarenbHoro komiiekca (Q0K) «3uHIT».

B acnekre cucrematn3anuy aBUAMOHHBIX IOKYMEHTOB Ba)KHAsI pOJIb OTBEAECHA CONECPHKAHUIO
OJIHOTO U3 OCHOBHBIX HOPMATHUBHO-TIPABOBBIX JIOKYMEHTOB, OIIPEIEIISIFOIIMX PaBUiIa BBITOJIHEHUS
MIOJIETOB B BO3AYIIIHOM IpOCTpaHCTBe Y30ekucrane, — qokyMmeHTy AIIPY3-91. CornacHo naHHbIM
ATIPY3-91 ocymiecTBiaeHa CHUCTEMAaTHU3allds MHOrooOpa3usi aBUALMOHHBIX JIOKYMEHTOB C
MIPUBS3KON UX K BUAaM obecriedenus nonetoB. [lpu cuctemaruzanuu yurensl 486 nokymentos Doc
u 348 mupkymsipo Cir ICAO u 19 npunoxenuit k Yukarckoid KOHBEHIMH, a Takxke 87
HOPMAaTUBHO-TIPABOBBIX JTOKYMEHTOB | paxianckoi aBuanuu Y30eKUCTaHa.

KuroueBble cjioBa: aBualvy, CUCTEMaTU3alluH, IOKYMEHT, IIPOLIecca, aBUaJUCIIETUEPOB.

Angatna. byn xymeic Oenrim Oip mopexene O30ekcran Pecryonmukackl [IpesummeHTiHIH
«A3aMaTTBIK aBHALMs KOCIMOPBIHAAPBIH TpaHchopMalMsiiay >KOHE KOJlay JKeHIHJAErl Liapaiap
Typaibl» KayibicbiHa (O30ekctan PecnyOnukacel [Ipesuaentinin 2021 xputrel 30 coyipaeri Ne
II1-5100 KaynbIChl) KoHE OCHI KbI3METKE KaThICThI 0acKa jJa HOPMATUBTIK aKTiIepAe KOpCceTUIreH
MIHJETTEpAl ICKe achipyFa bIKHas erefil. OcChl IIENIMIe HETi3/IelIreH e3repicTep, opuHe, aBualus
cajlayiapbl YUIIH KaJpiap Jaspiay MaceneciMeH OainanbicThl. JKaHa KypbUlbIMIap OOMBIHIIA OKBITY
mpoueci kaxkcapTbulybl Tuic. OcblFaH OaiaHbICThl OLTIM Oepy KyHeciHe XKaHa FhUIBIMU
HET13/1eJITeH IEKTPOHIBIK 9/1ICTEMENIK Kypaap Kypy *oHe €HI13y KaXeT.

Conpaii-ak, AA aBHalMSUIBIK KY>KaTTapblH >KyHeleHAIpyAeri Heri3ri Toculaep KenTipiuil,
onebu nepekkesnepin Aepektepi Tanmaanasl xoHe «KHII» amekTpoHabIK-011iM Oepy KelleHiHiH
(EOK) makcaTTapbl MEH MIHJETTEpiHE jkayan OepeTiH TICLT KaObUITaHabI.

ABHALIMATBIK KYKaTTapAbl JKyleney acnekTiciHae O30eKCTaHHBIH dye KEHICTITiHAE YIIYIbI
OpBIHJIAy epeKeNlepiH allKbIHIaWThIH HET13T1 HOPMaTUBTIK-KYKBIKTBIK Ky>KaTTap/blH O0ipi - AIIPY3-
91 kyxatsiHa MaHbI3Bl pen OexinreH. AIIPY3-91 nepekrepine colikec yIIyJasl KaMTaMachl3 €Ty
TYpJepiHe OalIaHbICThIpa OTHIPHII, aBUALMSIIBIK Ky KaTTap/AblH adyaH TYpPJUIITIH KyHeney xKy3ere
aceIpbuabl. JKyiteney kesinge 486 Doc kyxatsl xkoHe 348 Cir ICAO mupkynsapnapsl xkone Uukaro
KOHBEHIMsIChIHA 19 KochIMITIa, COHIal-aK ©30eKkcTaH A3aMaTThIK aBUAIUSACHIHBIH 87 HOPMATHUBTIK-
KYKBIKTBIK KY>KaTTapbl €CKepiIIi.

Tyiiin ce3aep: ABuanus, xyileney, Kyxar, Ipolecc, aBuajucneTdepiep.

Introduction. The International Civil Aviation Organization (ICAO) at the United Nations
pays great attention to the problems of training personnel for the aviation system on a global scale.
One of the main requirements of the time is that staff training should be based on advanced
technologies. In this regard, digitalization of educational and methodological support is of great
importance. In connection with this problem, teaching methods of some leading universities were
studied. The analysis showed that the work on improving and developing the educational process in
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aviation higher educational institutions of the USA, Russia, the Czech Republic and the Republic of
Belarus is carried out on the basis of extensive use of simulators. However, it turned out that there
are no special electronic training manuals for training aviation dispatchers in the necessary
legislative and regulatory documents. Although knowledge in the context of aviation documents is
subject to strict requirements. In this regard, the development and implementation in the educational
process of a special electronic educational complex (EOC) for training students, future air traffic
controllers, in the legislative and regulatory documents necessary for their future professional
activities was recognized as an urgent scientific and technical task.

The main part. One of the most effective measures to improve the educational process is the
digitalization of its most significant and complex components, which are associated with the study
of a large volume of materials. Such components in the training programs for air traffic controllers
include studying and mastering a large number of different legislative and regulatory documents
that have domestic or international application. For example, regional laws and aviation regulations
related to various types of flight support, as well as ICAO standards and documents ICAO that deal
with the regulation of international air transport.

To substantiate the relevance of improving the educational process within the framework of
the purpose and objectives of the study based on the digitalization of the educational and
methodological base of regulatory legal documents, an analysis of the curricula of a number of
countries was carried out in order to establish the weight of the chosen aspect of digitalization and
the formulation of its tasks.

Within the framework of the study, the emphasis was placed on the analysis of educational
programs in order to identify the dominant requirements for the student's knowledge, the fulfillment
of which determines the level of his / her readiness. Based on the purpose and objectives of the
study, the comparative analysis was performed according to the scheme shown in Figure 1.

Quite a large number of works are devoted to improving the educational process of training
aviation specialists, including air traffic controllers. They relate to various aspects of the
educational process, directly or indirectly related to the subject area of research.

The modern educational system at the global level is being transformed towards the
widespread use of digital technologies. Expediency of widespread introduction of electronic
educational complexes (EE) into the educational process) discussed in forums. On at the Gaidar
Forum " Russia and the World: Goals and Values "[1], an open dialogue "Trends in education:
challenges, expectations, reality" was held about the digital revolution as a new trend in education.
Forum participants, including heads of higher education institutions, noted that the digital
revolution creates new challenges, it affects education from the perspective of the labor market and
the need for internal restructuring. At the same time, it is emphasized that society needs new digital
competencies, creative elements, training in decision-making, communication and cooperation. It
further concludes that "The education market by 2030 is more of an online, private and global
market" and that "The new digital System has already begun to provide online courses and models."
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Uzbekistan and foreign countries (Ci, i=1,n)
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Pic. 1. Scheme of conducting a comparative analysis of educational processes in Uzbekistan and
abroad for training air traffic controllers

The article [2] provides information on the work of the EdCrunch-2019 conference,
dedicated to the modern digital educational environment in the Russian Federation and training
personnel for the digital economy, and creating conditions for improving the quality and
accessibility of education. It notes that the transition to the digital economy requires a
transformation of the usual approaches to education. Attention is drawn to the National Open
Education Platforms established by leading universities, where online courses are hosted and on
the portal online.edu.ru. At the same time, digital transformation is being updated, which makes
it possible not only to widely use the potential of educational platforms, communication and
multimedia tools in training, but also to automate many processes that take up considerable time
for teachers and administrators, to provide employees and students with a whole range of
services and services to improve the quality and convenience of learning.

The article [3; p.108] substantiates the expediency of a confident transition of the education
system to the digital era, aimed at increasing productivity and new types of labor, which is seen
through the inclusion of all segments of the population in the educational process. As part of this, it
is proposed to build individual training routes and manage your own learning outcomes. It is noted
that the main areas of application of information technologies in education should be::

— development of pedagogical software tools for various purposes;
— development webof educational websites;

— development of methodological and didactic materials;

— managing real objects.
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— organization and execution of computer experiments with virtual models.

Further in the article, the relevance of digitalization is justified by the federal project
"Modern digital educational environment in the Russian Federation”, launched in 2016. A
schematic representation of the digital education system is given (Figure 4), which is of interest in
the framework of the development of EOCs of legislative and regulatory documents, provided for in
the dissertation work as a practical application of scientific results.

Digital education

system
| ' |
Information resources Cucrema Management Telecommunications
system
Educational portals Algorithmization of Network
B B users —  environments
L Social network - Testing | Mobile _
Information arrays | Content Television
B of data —
Personal and
HyperCollections | collective space . MASSMEDIA
Video Biblio Audio Photo

Pic. 4. Digital education system [39; p. 108]

There are quite a lot of publications devoted to the issues of electronic education systems,
including [4-5]. All of them update the EOS, reveal the areas of their effective application and
development. As effective measures, it is recommended to reorient the system of higher
professional education to innovative activities based on EOS, as the most important tool for
achieving the competitiveness of graduates in the labor market. It is emphasized that the investment
attractiveness of a university often depends on the innovative nature of the development of
scientific, educational and practical activities of subjects of the educational process, their
involvement in the national innovation system.

In relation to the educational process of training air traffic controllers, it is advisable to
consider [6-16].

The paper [6], which is a guide developed by employees of the CAASD Center of the
International Aviation Corporation MITER and the US Federal Aviation Agency (FAA), provides
recommendations for improving the technology of training air traffic controllers based ontraining
them on the route, on terminal equipment, using high-precision intelligent training systems and
implementing intelligent training. The recommendations are valuable in developing the
methodology for training air traffic controllers. However, it does not address the issues of
automation of educational and methodological support.
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In the paper [17], the methodology of conducting practical classes on studying legislative
and regulatory documents of the State Duma using computer tools is considered. It provides
specific procedures for creating training tasks.

In the Republic of Uzbekistan, the functions of the aviation administration for ensuring the
safety of aircraft flights in civil and experimental aviation, and protecting the GA from acts of
illegal interference are performed by the GA Agency [18]. It is part of the structure of the Ministry
of Transport of the Republic of Uzbekistan [19]. The functions of the GA Agency include
inspection of compliance by aviation structures with recommendations, instructions and provisions
of legislative, regulatory and legal acts, etc. types of documents regulating the production activities
of aviation structures [20], as well as the development of regulatory documents, the need for which
is associated with the development of aviation areas, as well as current ICAO documents [21]. The
Agency has a sufficient database of legislative and regulatory documents with national and
international status, information about which can be obtained from the Internet, within the
framework of Uzbekistan in the source [18], and in the context of ICAO —in the annually published
ICAQ Catalog "Products and Services", for example, for 2019 [22].

To systematize the legislative and regulatory documents of the GA, first of all, it is
necessary to study the issues related to their application in the framework of the studied academic
disciplines.

The analysis and evaluation of the priority of the above-mentioned academic subjects gives
grounds to divide them into three categories in (Fig. 5).

The priority category includes the concept of the direct relation of knowledge obtained in a
particular profile discipline to the performance of professional duties. It is not difficult to notice that
category 1 includes disciplines that directly determine the professional functions of an air traffic
controller, while category 2 and 3 disciplines provide knowledge in the field of flight support
systems and tools.

SPECIALIZED DISCIPLINES

2. Fundamentals of information theory.

Pic. 5. Categories of academic subjects by their priority in the curriculum

| CATEGORY 1 CATEGORY 2 |
| 1. Air law. 1. Airport operations and air
| 2. Transport legislation. transportation.
| 3. Aviation regulations. 2. Aviation meteorology. |
' | 4. Specialized English language. <: 3. Auviation instruments and
/| 5. Organization and maintenance of air traffic. flight navigation systems.
| 6. Technology of dispatching work. 4. Automated air traffic |
| 7. Aerial navigation. control systems.
i | 8. Rules of phraseology of radio exchange. 5. Radio engineering support :
' | 9. Special simulator training. of flights. |
| 10. Psycholoqy of professional communication. 6. CNS and air traffic control | :
T T systems.
: L 7. Flight safety. !
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In view of the above, it is important to refer to the content of one of the main regulatory
documents defining the rules for performing flights in the airspace of Uzbekistan-document
Aviation Rules of the Republic of Uzbekistan — 91 (Rules for Civil and Experimental Aviation
Flights in the Airspace of the Republic of Uzbekistan) [23]. According to Aviation Rules of the
Republic of Uzbekistan -91 data, a variety of regulatory documents were systematized and linked to
the types of flight support [23; p. 44-45].

According to the form of systematization of legislative and regulatory documents, an
important conclusion can be drawn about the choice of an algorithm for finding the necessary
information.

The systematization took into account 486 Doc documents and 348 Cir ICAO Cir Circulars
[22] and 19 annexes to the Chicago Convention [24], as well as 87 regulatory documents of Civil
aviation of Uzbekistan [18].

Fig. 6. shows a schematic diagram of the systematization of legislative and regulatory
documents of the CA of the Republic of Uzbekistan.

The first defining step is to log in to the database via their status. If the practical training is
conducted within the framework of national documents, then you must enter the database through
the "Air Code" RUz, if within the framework of international documents-through the "Chicago
Convention" and "ICAO Documents".

Conceptually, the information field can be organized in two ways:

Option 1: based on the types of flight support, as reflected in the document [90; p. 44-45].

Option 2: based on the list of academic subjects according to the curriculum.

Documents with state and international status

v v
Air Code of Uzbekistan Chicaao Convention ICAO documents
AGA documents Aviation rules and other Documents, circulars,
at the Ministry of =»|  documents regulating a guidelines of a
TransportRUz specific type of flight <: recommendatory nature for
support international air services
dnl,dnz,...,dnk dml,dmz,...,dmk

Air traffic services
Metenralnnical siinnort

Providina fliahts with aeronautical information

TYPES OF — Aeronautical (navioation) subport
SUPPORT | Enaineerina and aviation sunnort

Provision of services that oraanize air transportation

Ornithnlonical siinnart

i FLIGHT -

— Medical sunnort
1 1

'Pic. 6. Organizational system of legislative and regulatory documents of Uzbekistan and ICAQO:
' regulating flights of civil and experimental aviation in the airspace of Uzbekistan and abroad
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These options should be used as a platform for organizing the menu for working with the
EOC "ZiINPD"software package. A formal description of these variants of the organization of the
information field can be performed on the basis of a set-theoretic representation of complex objects.

Conclusions and Suggestions. Based on the results of the study of the issues of
systematization of legislative and regulatory documents, mathematical structural and functional
formalization of the information field of these documents, the following conclusions can be drawn:

1. The existing approaches to the systematization of legislative and regulatory documents of
the GA used for educational purposes sufficiently reflect their status, purpose and boundaries of
use, have commonality in taking into account the priority and areas of use in the GA, which gives
grounds to take them as the basis for building the concept of the information field of EOC.

2. The structural and functional modeling of the EOC information field and educational tasks
solved within this field can be based on the IDEFO methodology with the use of a set-theoretic
method to describe functional relationships between system components and the use of
mathematical logic to form the necessary information structures in the form of variants of
educational tasks, their implementation and verification for correctness.

3. Establishing the possibility of using the IDEFO methodology for modeling EOC "ZiNPD"
allowed to develop a co-text and child structural and functional models of this educational complex.

4. Contextual and child structural and functional models are used as the basis for software
and algorithmic support.
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THE USE OF MICROSTRIP ANTENNA ARRAYS TO BUILD A RELIABLE
SECURITY SYSTEM FOR AN UNMANNED AERIAL VEHICLE

HNCITOJIb30BAHHUE MUKPOIIOJIOCKOBBIX AHTEHHBIX PEIHETOK JJIsA
MMOCTPOEHUS HAJIEXKHOM CUCTEMBI BE3OITACHOCTH BECIMJIOTHOI'O
JIETATEJIBHOI'O AIIITAPATA

YIIKBIIICHI3 YIIY AIIITAPATBIHBIH CEHIM/I KAYIICI3JIK )KYAECIH
KYPY YIITH MUKPO YIIKBIIICHI3 AHTEHHAJIBIK TOPJIAP/IBI TAWIAJIAHY

Abstract.This article discusses the prospects for the use of unmanned aerial vehicles in the
field of light cargo transportation. The author noted the problem according to which unmanned
aerial vehicles are not protected from collisions with obstacles in the form of walls, trees, other
drones in case of crossing routes. In this regard, the article describes the study of the electrodynamic
characteristics of microstrip phased antenna arrays, emphasizing their advantage over the existing
obstacle avoidance systems based on ultrasonic sensors. The structure of the MNG-substrate is
considered, which makes it possible to reduce the size of the antennas for convenient and smaller-
sized mounting in the body of an unmanned aerial vehicle without losing the effective values of the
parameters.

Key words: unmanned aerial vehicle, drone, microstrip antenna, phased array antenna (PAA),
security system, metamaterials.

Anpatna byn Makamajga JKeHIT KYKTepJl TachiMayjay calachlHJA YIIKBIIICHI3 YIIAThIH
ammaparTap/ sl KOJAaHYIbIH KeJemeri TaJKplIaHaIbl. ABTOpP YIIKBIIICHI3 YIIIATHIH amapaTTapIbiH
KOJAApABI KECIll OTy Ke3iHae KaObIpranap, aramrap )oHe 0acka IpoHAap TYPIHIETi KeaepriiepMeH
COKTBIFBICY/IaH KOpFajMaraH TmpoOsiemachiH atanm oTTi. OcblFaH OailIaHBICTBI  Makaiaza
MHUKPOXOJAKTHI (ha3ajblK aHTEHHAJIBIK MAaCCHUBTEPIIH 3JIEKTPOJMHAMUKAJIBIK CHIIaTTaMalapblH
3epTTey CHUNATTAJIFaH, OJIAPJBIH YJIbTPAABIOBICTHIK CEHCOpJIapFa HETI3JIENTeH KeAepriaepal
OonaplpmMay >KyienepiHeH apTBHIKIIBUIBIFBI aTanm eTiareH. I[lapamerpiepaiH THIMII MOHIEpiH
YKOFAJTIIall YIIKBIIICHI3 YITYy almapaThHBIH KOPITYCHIHIA BIHFANIIBI JKOHE IIaFBIH ©JIIIEM/II OpHATY
YIIIH aHTEHHAJapJAblH OJIIeMIH a3aiiTyFa MYMKIHIIK OepeTiH cyOcTpar  KYpbUIBIMBI
KapacThIPBLIAIBL.

Tyiiin ce3aep: OTBHIH JIEHIeHiH OIIETII, TOTEHIIMOMETPHSUIBIK 9JIIC, OTBIH Oarkl.
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AnHotauus. B 1aHHOM cTaThe paccMaTpUBAIOTCS  NEPCHEKTUBBI  MCIOJIb30BaHUS
OECNUIIOTHBIX JIETaTEJIbHBIX ammapaToB B cdepe MEpeBO3KH JIETKUX TIPYy30B. ABTOp OTMETHUI
npobieMy, COTJacHO KOTOpOW OecnMIOTHBIE JIeTaTeNbHbIE amnmapaTbl HE 3allUIeHbl OT
CTOJIKHOBEHHI C MPENsATCTBUSMU B BHJE CTEH, JEPEBHEB, IPYTrUX JPOHOB IPHU IEPECEUCHUU
MapuipyroB. B cBsi3u Cc 3TUM B cCTarbe€ ONMCAHO MCCIEAOBAHUE DBJIEKTPOJMHAMHUYECKHUX
XapaKTePUCTUK MHUKPOMOJIOCKOBBIX (ha3MpPOBAHHBIX AHTEHHBIX PEHIETOK, MOJYEPKHYTO HX
IIPEUMYIIECTBO IMEpe]l CYLIECTBYIOIIMMU CcHCTeMaMu o00XoJa INPENsATCTBUH HA OCHOBE
YIBTPa3BYKOBBIX JIaTYMKOB. PaccMoOTpeHa CTpyKTypa MOMJIOKKH, IO3BOJSIONIAS YMEHBIIUTH
pasMepsl aHTEHH Juid YAOOHOTO W MajorabapuTHOrO MOHTaXa B KOpIyce OecUIOTHOTO
JIeTaTeNbHOro amnmapara 6e3 norepu 3pPeKTUBHBIX 3HAYCHUI TaPAMETPOB.

KiroueBble ci10Ba: OECIMIOTHBIN JIETaTENIBHBIN anmapar, APOH, MUKPOIIOJIOCKOBAsl aHTEHHA,
¢dazupoBanHas anteHHas peuierka (PAP), cucrema 6e30macHoCTH, METaMaTepUAIIbI.

Inroduction. Currently, unmanned aerial vehicles open up a new field of use: transportation
of light cargo according to flight tasks developed by operators of post offices, as well as by
individuals in personal use, taking into account optimal solutions for operating a drone (flight time,
taking into account climatic factors, etc.). Such a breakthrough technology can be implemented in
Kazpost offices, realizing the principle of "Stepping over" of the state program "Digital
Kazakhstan™: a course towards the introduction of the most advanced technologies, without fear of
ignoring proven solutions in favor of innovations of the day after tomorrow [1].

The use of the above technology is faced with rather high risks of accidents during the
operation of drones. The most obvious reasons include the following examples:

— collision of drones with obstacles in the form of walls, trees, etc .;

— collisions of drones with each other due to the occurrence of cross routes during mass use.

Drone repairs or total breakdowns cost a lot of budget to reduce the risk of such disastrous
consequences. In our opinion, the following design solutions for this problem are quite respectable:

— development of a system for positioning the routes of flight missions of drones within the
city;

— designing a system to identify and overcome obstacles through the control of the autopilot.

Methodology. In the course of the article, in the future, we will focus on the antenna array,
but at the same time, without an adequate positioning system, the activity of unmanned aerial
vehicles already with ready-made hardware and software complexes for overcoming obstacles does
not guarantee protection against the harmful factor of inertia during braking at a relatively high
flight speed. Therefore, it is advisable to combine the two design solutions to minimize accidents.

The American company Panoptes Systems is developing a system for overcoming obstacles
by unmanned aerial vehicles. The structure of the system includes 4 ultrasonic sensors: 2 - on the
sides, 1 - in front and one more located on top. The range of the sensors is 4.6 meters.

The system has limitations in the form of failure of work due to excess of the take-off weight
provided by the manufacturer according to the technical characteristics. In order to improve the
quality indicators of the system's operation, it is proposed to introduce passive phased antenna
arrays of microstrip technology in the research project "Designing algorithms for the use of
unmanned aerial vehicles in North Kazakhstan for the implementation of the state program” Digital
Kazakhstan "in the field of agriculture, construction.

The range Rmax equal to 4.6 meters typical for a system with ultrasonic sensors is not enough
for an adequate response to dynamic obstacles, therefore, to compensate for this gap, a retrofit kit
based on PAR should increase this indicator to an acceptable level. In this case, calculation of the
range of an antenna system operating in radar mode (formula 1) cannot be avoided without a
mathematical analysis:
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where Pt is the peak power of the chirp pulse; Ga - antenna gain; Ae is the effective area of the
antenna; A is the wavelength (for the chirp frequency of 5.8 GHz); Seff - effective reflecting target
area; N =n - Ei (n) = 1024 - accumulation parameter; n is the number of pulses; Ei (n) - an indicator
of the efficiency of the operation of adding n pulses together; Pr - receiver sensitivity; Ls - system
loss factor.

In order to determine the compromise values between the transmitter power and the receiver
sensitivity, it is necessary to calculate the second parameter (formula 2):

R 1)

5
F‘r—k-Ta-Fn-B-[Ej 2)

where KTOB is thermal noise; B is the frequency bandwidth of the receiver; Fn is the receiver noise
figure; (S/N) - signal-to-noise ratio.

According to the above formulas, it is possible to reveal the graphs of the dependence of the
range on the transmitter power (Fig. 1), the range on the receiver sensitivity (Fig. 2) for different
wavelengths of the probe signal of the PAA. According to Figure 2, curve "1" is typical for a
wavelength of 3 mm., Curve "2" - 8 mm., Curve "3" - 30 mm., Curve "4" - 50 mm. To select the
optimal ratio of transmitter power and receiver sensitivity (at Q = Rmax / Pr), Table 1 has been
developed.

Table 1. Dependence of the transmitter power parameter on the receiver sensitivity.

Transmitter Receiver
power Rmax, W sensitivity Pr, pW
Q=10"? 1 1
Q=10%3 1 0,1
10 1
—1014
Q=10 1 0,01
10 0,1
100 1
Q=10%° 10 0,01
100 0,1

Based on the mathematical analysis carried out according to formulas 1-2, it is possible to
select a receiver-transmitter with a power of Rmax 1 W and a sensitivity of Pr 1 pW to provide an
obstacle detection range at a distance of 500 meters with a phased array radiation frequency of 5.8
GHz.

To ensure the improvement of the quality parameters in the angular coordinates, the field of
view of the PAA in the azimuthal plane 6 = 30 degrees was chosen. Further, the beam pattern of a
given PAA with the width of the main lobe F (0) up to 30 degrees is scanned in space. After the full
passage of the beam, two opposite direction finding planes F (0) and F (-0) are formed, which,
according to formula 3, determine the direction finding characteristic (Fig. 3).

37



A3aMaTTbIK aBUAllA aKaACMUSCBIHBIH, KapIIbIChHI

Ne3(26)2022

1.2x10°
9.025x10"* -
¥ ___..-r"'
g _—
" N Ll
5 -
= -
E _ir'.-
g 6.05x10" ot
=} p—
2 ___-----"-
o 4 pamm———
§' ’ e
- --
’
S.O?leﬂ‘ 'i T asasadaadddiag
# smdqasadeeaquuians
¢ lll"'-...-
P wi
1x10°
x 1 3825 755 112.75 150

Figure 1 — Graph of the dependence of the transmitter power on the range of the phased array.
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Figure 2 — Graphs of the dependence of the receiver sensitivity on the range of the phased array
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Figure 3 — Direction finding characteristic of PAA.
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Such a correction of the parameters of the angular coordinates of scanning the complex for
overcoming an obstacle by a drone will reduce the angle of the blind zones from 50° degrees to 1-.

But a complete replacement of ultrasonic sensors with a phased array is still not done without
taking into account the rather significant disadvantages of the new hardware:

— high price;

— large dimensions.

The latter index lends itself to correction when introducing metamaterials into the structure of
a microstrip phased antenna array. Metamaterials in antenna technology today are mainly used for:
— fabrication of substrates and emitters in printed antennas to achieve;

— broadband and reduce the size of antenna elements;
— compensation for the reactivity of electrically small antennas in a wide frequency band,
including those exceeding the fundamental limit;
— achieving a narrow spatial directivity of elementary emitters immersed in the meta-
environment;
— manufacturing of surface wave antennas;
— reduction of mutual influence between elements of antenna arrays;
— matching horn and other types of antennas [2].

The structure of the metamaterial forming the substrate can be homogeneous or composite,
formed from several types of media. For example, in Fig. 4 shows a p-negative MNG substrate
(magnetic permeability is negative) formed from vertical slit square frames immersed in a
dielectric pad.

Y . Uy l..l__iJ./

Figure 4 — p-negative MNG substrate.

The structure of a passive phased antenna array of an unmanned aerial vehicle includes the
following layers:
emitter consisting of a metal shield;

—a dielectric substrate located on a metal screen;
—a metal plate located on a dielectric substrate;
— feeder line for power supply, electrically connected through a hole in the metal screen and
dielectric substrate with a metal pad,;
— dielectric support located on the emitter, as well as the metamaterial located on the
dielectric support, while the metamaterial is made in the form of a layered structure with identical
transverse dimensions with the emitter and dielectric support, not exceeding the wavelength [3].
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3. Experiment
In order to prove the effectiveness of using a phased antenna array based on metamaterials, an
experiment was carried out in laboratory conditions. A matched 4x1 antenna array ("Inset-fed 4-by-
1") from the set "Microstrip antennas in SDR" with parameters 10.44 cm x 25.82 cm x 0.88 cm (see
Fig. 5).
! fe—Wp— >
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Figure 5 — Microstrip antenna array 4x1.

To obtain data on electrodynamic parameters, in addition to a rotating 4x1 antenna, a Vivaldi-
type antenna is used as an antenna system of the transmitter module. The schematic of the
experiment is shown in Figure 6.

Figure 6 — Scheme of the experiment.

Before performing a laboratory study of microstrip antennas based on the NI USRP-2901
SDR software and hardware complex, it is necessary to install ARF and ASF devices in parallel at a
distance of at least 1.5 m, ensuring maximum interference-freeness, and run the PCB Antennas Lab
software. It is necessary to study the preliminary characteristics of the antennas in the Description
section, selecting the antenna under study from the list [4]. Then, using the scaling tools, determine,
calculate the antenna characteristics and fill in the corresponding cells of Table 3 (RL should be less
than -10 dB, VSWR value in the range from 1 to 2).
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The next stage of research is connecting the "Inset-fed 4-by-1" antenna to the ARF device,
and the auxiliary "Microstrip-fed Vivaldi slot” antenna to the AST device according to Figure 6. In
the main program window, go to the Measurement section to set the speed and rotation angle
antenna, set the signal generator frequency, return loss coefficient, select the measurement plane
(XY [ XZ 1 YZ) and press the Start button [5]. Take measurements in 3 planes and make sure that
the data collection is complete and the status slider is 100% loaded and save them. In the Compare
section, load all measurements and display the radiation patterns (Fig. 7, 8). The measurements
were performed at a frequency of 4222 MHz.

C

Figure 7 — a - radiation pattern, b - normalized radiation pattern, ¢ - normalized radiation
pattern in a Cartesian coordinate system in the XY Plane.

Based on the results of measurements in additional planes YZ, XZ, we construct a three-
dimensional radiation pattern shown in Figure 8:

z

A SUB\
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/
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Figure 8 — 3D polar pattern.

In the second part of the experiment, a microstrip phased antenna array was designed in the
ANSYS HFSS application as an analogue of “Inset-fed 4-by-1" based on metamaterial, for an
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unmanned aerial vehicle is presented (Fig. 9). Antenna dimensions: 4.16 cm x 10.4 cm x 0.16 cm in
the plane of the electric field and 4.16 cm x 9.8 cm x 0.16 cm in the plane of the magnetic field.
Rectangular patch antennas with a mutual distance of 2.6 cm are adopted as emitters [6].

Figure 9 — Microstrip PAA of an unmanned aerial vehicle in the ANSYS HFSS application.
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Figure 10 — UAV PAA radiation pattern in the meridian plane (left) and in the azimuthal

plane (right).
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Figure 11 — Reflection coefficient S11 of the UAV microwave HEADLIGHT.

Figure 10 shows the radiation patterns of a passive phased antenna array of an unmanned
aerial vehicle in the meridian and azimuthal planes. Figure 11 shows a graphical solution for the
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reflection coefficient S11 of a microwave antenna (-21.5 dB). The results of the experiment showed
that the microstrip phased antenna array with metamaterial developed in the ANSYS HFSS
application, taking into account the reduction in geometric and overall dimensions, surpasses its
analogue from the laboratory stand "Microstrip antennas SDR" in directional properties.

Conclusion. The presented PAA model can be used in the modernization of the antenna
complex for overcoming obstacles of the following drones:

— Geoscan 201;

— Geoscan 101;

— DJI Inspire;

— DJI Agro.

The phased array of microstrip technology, due to the gain in range, speed and scanning
angles, will allow the aforementioned UAVs to perform flight tasks in the field of forestry (building
orthophotomaps, revealing the normalized vegetation index NDV1), in the field of search operations
of the Ministry of Emergency Situations (the antenna system will allow early identification of
obstacles in the path of the drone) , delivery of goods from post offices to addressees (warns against
collisions with each other), in geodetic activities.
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ABHUAIIMOHHBIN ITYM. TPOBJIEMBI ITYMOBOTI'O 3ATPSI3HEHUS B
ABHUAIIMHU U ITIOUCKHU UX PEINEHUA

ABUAIDUAJIBIK ITY. ABUALIUAIOATBI ITY AbIH IACTAHY MOCEJIEJIEPI
KOHE OJIAPABI HIEIIYAI I3BAEY

AVIATION NOISE. PROBLEMS OF NOISE POLLUTION IN AVIATION AND THE
SEARCH FOR THEIR SOLUTIONS

AnHoTanusi. B naHHOW cTaThe paccMmarpuBaeTcs MpoOsieMa IIyMOBOTO 3arpsi3HCHHS.
[IlymoBO€ 3arpsi3HEHHE TPEICTABIACT COO0H M3MEHEHUE €CTECTBEHHOW IPOMKOCTH M TOHAJILHOCTH
3BYKOB B PE€3YyJIbTATE aHTPONOTEHHOTO BiMsAHUS. [IlyM aBUalMOHHON TEXHUKH SIBIISIETCS OJHOM W3
buryp mymoBoro 3arpsisHeHus. [IpoaHanu3upoBaB OCHOBHBIE MCTOYHUKU IIyMa Ha BO3AYIIHOM
CyJHE, OIpEIeleHa CHUCTEMa YIPaBJICHHUS IIYMOM B MCTOYHHMKE. BBIIBUHYTBHI pEMIEHUA IO
YMEHBUIEHUIO aBUAIMOHHOT'O IIYMOBOT'O BO3JECHCTBUS HA OKPYKAIOLIYIO Cpey.

KuroueBsnle ci10Ba: ABHAMOHHBIN IIyM, IIIYMOBOE BO3JEHCTBHE, HICTOYHUK IIIyMa, MEXAHU3M
HMCTOYHHUKA.

Abstract: This article discusses the problem of noise pollution. Noise pollution is a change in
the natural volume and tonality of sounds as a result of anthropogenic influence. The noise of
aviation equipment is one of the figures of noise pollution. After analyzing the main sources of
noise on the aircraft, the noise control system in the source is determined. Solutions have been put
forward to reduce the aviation noise impact on the environment.

Keywords: Aviation noise, noise impact, noise source, source mechanism.

AngaTna: by Makanana myaelH J1acTaHy Maceseci Kapacteipbutabl. [IIyaeH mactanysI-Oyir
AHTPOTIOTEH/IIK dCep HOTHXKECIHIe TbIOBICTAPAbIH TaOUFU KeJIeMi MEH TOHAJIIBUIBIFBIHBIH ©3Tepyi.
ABHaNUANBIK TEXHUKAHbIH IIybl IIYy/AbIH JacTaHy (uUrypanapblHblH Oipi Oosbln TaObLIabl. Oye
KEeMEeCIHJerl WIyABIH HETI3Tl Ke3JepiH TaljaraHHaH KeWiH Ke3deri mIyabl Oackapy Kyieci
aHpIKTaNABl. KopmaraH oprara aBUAIMSUTBIK IOYJBIH OCEpiH a3aidTy OOWBIHINA TIeHIiMICD
YCBIHBUIIBL.

TyiiiH ce3aep: aBUalUsIIBIK 11y, 11y 9cepi, Iy Ko31, K63 MEXaHU3MI.

BBegenne. Ha cerogHsmHW J€Hb COIJIACHO NPOTHO3aM  BEAYIIUX  3apyOeKHBIX
npousBoauTeneil Takux kak Airbus, "bouHr", a takxke mexayHapoaHbix opranuzauuii EACA,
NKAO oxwumaercs, 4ro aBuacooOIeHrne OyaeT CYIIECTBEHHO pPAacTH B TEYCHHUE OJIMKaANUIINX
HECKOJIbKUX JieT. Tak, 4ToObl KOMIIEHCHPOBATH CBA3aHHOE C ATUM IOTEHLUAIBHOE YBEJIWYEHHE
BO3JCHCTBUS  aBUAIMM HAa  OKPYXaloUlyl0 cpeay, Obuid pa3paboTaHbl  aMOWILIMO3HBIE
IPOMEXYTOUHBIE M JOJTOCPOYHBbIE IEAH IO CHIDKEHHIO IIyMa M BbIOPOCOB HEKOTOPHIMH
OpraHM3alMsIMU 110 BCEMY MUDY.
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JlocTiKeHHe 1ieNieil Mo CHIKEHUIO IIYMOBOT'O 3arpsi3HEHHs TpeOyeT IUIaHWPOBAaHHS HOBBIX
CTpaTeruii, BKJIIOYAIOIIUE TEXHOJIOTUYECKUE JIOCTHIKEHHUS, ONTUMU3HPOBAHHBIC IMOJICTHBIC
OTEepalMy ¥ HOBbIE KOHIEMIIMU BO3AYIIHBIX CYy/I0B. METO/IbI MPOrHO3UPOBAHMSI BO3ICHCTBUSA IIIyMa
MMEIOT )KH3HEHHO BaYKHOE 3HAUEHUE JIJISl MOJACPKKHU dPPEKTUBHOTO MIIAHUPOBAHUS.

OcHoOBHas1 YyacThb. ABHAIIMOHHBIN LIYM paclpoOCTpaHsAeTCsl ¢ OONBIIMX BBICOT HA OOJbIINE
paccTosiHus, TMPEeXAEe YeM JOCTUYh 3eMJIHM, U, TaKUM 00pa3oM, MepeceKaeT HECKOJIbKO CII0eB
aTMOc(epbl ¢ U3MEHSIOIUMUCS CBOMCTBAMH, TAKMMHU KaK TEMIIepaTypa, OTHOCUTENbHAs BIA)KHOCTD
U IUIOTHOCTh. Berep M TypOyJeHTHOCTP MOKHO paccMaTpuUBaTh KakK JOIMOJIHUTENIbHBIE CIIOH,
M3MEHSIONINE CKOPOCTh 3BYyKa. TakuM 00pa3oM, pacmpOCTPaHSIOUINICA 3BYK MPEIOMIISIETCS U B
3aBHUCHUMOCTH OT CBOMCTB aTMocdepbl 3BYK YCHUIMBAeTCs WM ochabisercs. 3BYK TaKke
noryomaercs arMocdepoii; ¢pakTHuecku, aTMocdepa AeHCTByeT Kak (HIBTP HIDKHHX YacToT,
MIOCKOJIbKY OHa Jierde ociabiser 6osee BHICOKHE YacTOThl. bosiee TOro, BocprHUMaeMasi 4acToTa
cMmermaercst u3-3a ¢ dekra Jlomepa (T.e. U3-32 OTHOCHTEIHLHOTO JIBHKEHHS MEKIY UCTOUYHUKOM H
npuemuukom) [1,2,3].

[Touemy ke nTyMOBOE BO3ACHUCTBUE BO3IYLIHBIX CY/IOB SIBJISIETCS ONMAcHBIM? J[nama3oH 3ByKOB
Ui yenoBeka Haxomautcs B mpenenax oT 0 no 120 nb. Beime storo 3HaueHusi — 601eBOi mopor
myma. [Ipu BozaeiictBum Ha yenoBeka 3Byka B 140 nb (B3neraromuii caMoser) MOKET BOSHUKHYTh
ornymenue. bonee 160 n1b Bo3MoxkHBI pa3pbiBel OapabanHoi nepenoHku. [Ipu 3Byke cuioit B 194
nb, IPUHATO OTHOCHUTH K Pa3psiAy YAapHBIX BOJIH.

[IlymoBas oOcTaHOBKa B TOYKaX Ha 3eMJje, CO3/laBaeMas BO3AYIIHBIMH CyJlaMH,
NpUOBIBAIONIMMHA M BBUICTAIOIIMMHU W3 PACIOJIOKEHHOTO BOJM3HM a’dponopTa, 3aBHCUT OT psijia
¢daktopoB. K HUM OTHOCSTCSI TUIIBI BO3AYIIHBIX CYAOB, HCIOJB3YIOMIMX a3pPOINOpPT, OOIIee YHUCIIO0
B3JICTOB M IOCAJOK, DKCIUTyaTallHOHHBIC YCIIOBHS, BpeMs MHS HKCIUTyaTallMM STHX BO3TYIIHBIX
cynoB, ucrnonb3yembie BIIII, moroanbie ycnoBus u crneuuduueckue Ajs AAHHOTO a’poropTa
NpaBuiia MOJICTOB, KOTOPBIE MPEIONPEACISIOT Co3IaBaeMblii mym [1].

Crparernu 60opbObl ¢ mrymom. Jlo BbIOOpa U pa3paboTKU Mep KOHTPOJSI HEOOXOIUMO
OTIPENIeNIUTh MCTOYHHUKHM IIyMa W THIATEIBHO OIEHHUTh MPOM3BOIUMBIN mIyM. UTOOBI aJeKBaTHO
OIIpEeNIeNIUTh MPOoOJIeEMyY LIyMa U 3aJ0XKHUTh XOPOIIYIO OCHOBY Uil CTpaTeTHH YIpaBJIEHUS, ClIEeTyeT
YUUTBIBATh CIENYIOIUE PaKTOPHI:

- TUII IIyMa;

- YPOBHH IIIyMa U BPEMEHHYIO CTPYKTYPY;

- pacrpe/ieJIeHue 4acToT;

- ICTOYHHKH ITyMa (MECTOTIOI0KEHNE, MOIITHOCTh, HAITPABICHHOCTH);

- NYTH pacHpoCTpaHEHHUs IIyMa, IO BO3AyXY WM 4Yepe3 aKyCTUKYy IOMEUICHUs
(peBepOeparusi).

ITpu ouieHKe IyMOBOM 0OCTAaHOBKU B a3pOIOPTY CIIEAYET YUUTHIBATH!

- TIOCTENICHHOE BHEAPEHHE B OKCIUTyaTallMIO BO3AYIIHBIX CYAOB, OTBEUYAIOMIMX CaMBIM
MOCJIeTHUM CTaH/IapTam;

- KOHKpETHBIE IUIaHBl MOJCPHH3AIMHM TIapka BO3IYIIHBIX CYIOB aBHAKOMITAHHIA,
UCTOJB3YIOLIMX a3pOIopT;

- HaI[MOHATbHBIC TUTAHBI IPUHSATHS HOBEUIITNX CTaHAAPTOB IO HIyMY;

- npuHATHE JlOroBapMBAIOMIMMUCS TocyAapcTBaMu mocieqHux pexkomennamuii UKAO mo
Iymy.

HcTouHnku myma Ha camoJiere.

BozaymHoe cymHo mpencrtaBisier coOOW CIOKHBIH HAOOp MCTOYHHUKOB IIIyMa, CBOMCTBA
KOTOPBIX M3MEHSIOTCS BO Bpems moieta. Lllym camosera B MIMPOKOM CMBICIIE TOJpa3eisieTcsl Ha
IIIyM JIBUTATEINS U TUIaHepa.

TperbuM HMCTOYHMKOM INIyMa SBISIOTCS BCIOMOTraTelbHble cuioBble arperatsl (BCY),
KOTOpbI€ 00ECIIeUnBalOT BO3AYIIHOE CY/THO 3JIEKTPUUYECKON U MTHEBMATUUYECKOM IHEpruei Bo BpeMs
CTOSTHKHU; TEM HE MEHee, B HACTOSIEM MCCIIEOBAaHUH ATUM NPEHEOPEraoT He TOJIBKO IOTOMY, YTO
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3TO BaKHO TOJBKO B pallOHE a’dpomopTa, IJje OHO B OCHOBHOM BIIMSIET Ha IIyM B KaOMHE Hepen
B3JIETOM, HO Takxke M noroMmy, uyto BCY, kak mnpaBuio, 3aMeHSIOTCA DJIEKTPUYECKUMHU WM
IIPEABAPUTEIIBHO KOHAUIIMOHUPOBAHHBIMA HCTOYHUKAMHY ITUTAHMSL.

lym pBuratens co3faercs Kak JIBHKYIIMMUCS 4YacTAMHU ABUTaTelsi, TaK U BO3LyLIHBIMU
IIOTOKaMHU.

[lym manepa ompenensercs Kak LIyM, CO3JaBacMblid B PE3yJIbTAaTe IBHKCHUS IIJIaHEpa I10
B0O31yXy. OCHOBHBIMU KOMIIOHEHTaMH IIJIaHEpPA, KOTOPbIE NMPUBOASIT K BO3ZHUKHOBEHHUIO IIyMa Ha
IUIaHEpe, SBJISAIOTCS YCTPOMCTBA C BBICOKOM NMOABEMHOM crilof u maccu. [llym ninanepa Bo3HMKaeT,
KOI'Zla BO3JyX IMPOXOAMUT HaJ KOPIYCOM CaMOJIETa M €ro KpbUIbSIMH. OJTO BBI3BIBAET TPEHUE U
TypOYJIEHTHOCTb, a TakKe co3jaeT myM. CamMoneTsl NPU3EMIIAIOTCS € OMYIIEHHBIMU 3aKpPbLUIKAMH U
Pa3BEpHYTHIMH HIaCCH. DTO CO3[aeT OoJjblliee TPEHHE M MPOU3BOJAUT OOJBIIE IIyMa, YeM KOT/a
3aKPBUIKU MOAHATHI U IIaCCU YOpaHo.

HIym 3akpbuikoB: [ToToku mo OOKOBBIM KPOMKaM 3aKpBLIKOB ObUIM MPHU3HAHBI OCHOBHBIM
(bakTopoM 1ryma mniaaHepa. BepTukanbHblil TOTOK BOKPYr OOKOBOM KPOMKHU Pa3BEpHYTOI'O 3aKpbLIKa
SBJISIETCS. OJTHAM M3 MCTOYHMKOB IIyMa IUJJaHEPA B YCIOBHUAX IOCaAKU M B3iera. Kpome Toro, B
Ka4yecTBE JIOMOJIHUTEIBHOIO MCTOYHMKA IIyMa HaOJIIOAAeTCsl paspylleHUe BUXps MpU OOJbIINX
yIJIax 3aKpbUIKA.

MexaHu3MBbl MCTOYHMKA LIyMa SBJISIOTCA NPUYMHOM BHUXPEBOM CTPYKTYpPBI IOINEPEUHBIX
IIOTOKOB B 00JIacTH OOKOBOM KPOMKHM 3aKpbLiKa. JTa KOHLEMNIMS MpUBEIa K MOSIBICHUIO METO/I0B
CHIDKEHMsI IIyMa, TaKUX KaK OrpaxJeHus OOKOBBIX KpaeB 3aKpbLIKOB, HAIIPAaBJICHHBIX Ha
M3MEHEHUE CBOWMCTB BHMXPEBOM CTPYKTYpPBl B JKEJIATEIBHOM METOJE CHM)KECHMS IIymMa OT ITHUX
IOTOKOB. HecMOTps Ha TO, 4YTO MCHOJIB30BAaHUE 3TOM KOHLENLIHMHU B PEAIBHBIX CaMoJIeTax
COMPSDKEHO C TPYTHOCTSIMH, TAKHMH KaK CTOMMOCTb M JOMOJHHUTEIBHBIN BeC, ee d3PPEKTHBHOCTH B
CHIDKEHMH LIyMa JIOCTaTOYHO Benuka. Kak mpaBuiio, orpaxaeHusi O0OKOBBIX KpaeB MOT'YT CHU3HTh
ypoBeHb 11yMa 10 4 1b B 0071aCTH CpeAHUX U BBICOKUX YacTOT, B KOTOPOM 3aKPbUIKH, KaK U3BECTHO,
SIBJISIFOTCS. OCHOBHBIMHU MCTOYHHUKaMH Iryma [4].

lym coma: CMmennBaHue BbICOKOCKOPOCTHOTO MOTOKA BBIXJIOMHBIX TA30B C HEMOJBUKHBIM
BO3JlyXOM BBI3BIBAET IIYM COIUIA, KOTOPBIN BbI3bIBacT TpeHUe. Korga 3T Ba MOTOKa C pa3HbIMU
CKOPOCTSIMM CMELIMBAIOTCS, CO3/1a€TCsl 3HAYMTENbHAsi TYpOYJIEHTHOCTb U, CIIEJOBATEIbHO, LIYyM
YBEJIIMUUBAETCSI IO MEPE YBEIWYEHHs Pa3HOCTU cKopocTed. COBpEMEHHBIE IBUTATENIN, KOTOPBIE
CO3/1al0T CJION YMEPEHHO OBICTPO JBUKYIIETOCS XOJOIHOTO BO3yXa MEX1y FOPSYMM BBIXJIONIOM U
OKpY>KaloIIUM BO3/1yXOM, pabOTalOT THIIIE, YeM PaHHUE PEaKTHBHbIE IBUTATEIIN.

CreneHp, B KOTOPOH JIIO/IM OILIYIIAIOT aBUAIIMOHHBIN IIyM Ha 3€MJie, BO MHOTOM 3aBUCHUT OT
atMocepHbIX ycinoBuil. TemmepaTypa, CKOpOCTb W HalpaBiCHHWE BETpPa, BIAKHOCTb, TOXKb,
00J1a4HOCTh — BCE 3TO UIPAET CBOIO poJib. PeBepOepaliyisi 3BYKOBBIX BOJIH, BbI3BaHHAsl MOTOJI0M,
MOJKET clienaTh IIyMbl Oosee rpoMKuMH. MHOrna mpu ompenaesieHHbIX aTMOC(EpHBIX YCIOBUSAX
MOXET OBITh CIIBIIIICH CaMOJIET, JICTSIIUI Ha BBICOTAX, KOTOPbIE OOBIYHO HE MPOU3BOIAT Iryma [5].

YnpasjieHue IyMOM B HCTOYHUKE.

UToOB! MOJHOCTBIO MOHATH YNpaBICHHE IIYMOM, TpeOyroTcs (pyHAaMEeHTaIbHbIE 3HAHUS B
obnacT aKycTUKU. YToObl KOHTPOJMPOBATH IIYM B MCTOYHHKE, HEOOXOIUMO, BO-TIEPBBIX,
ONPEIEINTh NPUYHAHY IIYMa, BO-BTOPBIX, PEIINTh, YTO MOXHO CHEJIaTh ISl €r0 yYMEHBIICHMUS.
Moaudukanyuss UCTOYHMKA HHEPTUU JUIsI YMEHBIUICHHE CO3[aBaeéMOro IIymMa 4YacTo SBISETCS
HAaWIY4IIUM CpeICTBOM OopbObl ¢ mymoM. Hampumep, Tam, rae peub HIET O yAapax, Kak B
IITAMIOBOYHBIX Ipeccax, JIlo0oe YMEHbIIEHHE MAaKCUMalIbHOM CHIIBI yhapa (Jaxke 3a cueT Oosee
JUINTEIBHOTO TEpHUOAa BPEMEHH, B TEUYEHHE KOTOPOro JEHCTBYeT cuiia) 3HAUMUTEIbHO CHHU3UT
coznaBaembiii myMm. Kak mnpaBuiio, korga BbIOOp MEXaHMYECKHX IPOLIECCOB BO3MOXEH s
BBITIOJTHEHUS JAHHOM 3aJayu, JIy4IIUM BbIOOPOM, C TOYKH 3pEHUS MUHUMAJIBHOTO IIyma, Oyjaer
IIPOLIECC, KOTOPBIA CBOAUT K MUHUMYMY CKOPOCTb H3MEHEHHMS CHJIbl WIH pBIBKA (CKOPOCTbH
M3MEHEHHUs yCKOpeHHsl). B kauecTBe anbTepHATHBBI, KOTJa MPOLECC SBIIAETCS a3pOJIMHAMUYECKUM,
[IPUMEHAETCS AHAJIOTMYHBIA IPUHIUI;, TO €CTh IIPOLIECC, KOTOPBIM MHHUMH3UPYET IE€perajbl
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JaBiieHHs], OyAeT MPOU3BOIUTh MUHUMAIBHBIN IIyM. B 001iem, He3aBUCUMO OT TOTO, SIBIISICTCS JIH
MPOLIECC MEXAHUYECKUM WJIM KUJIKOCTHO-MEXaHHUYECKUM, MUHUMAalbHas CKOPOCTb H3MEHEHHS
CHJIBI CBSI3aHA C MUHUMAJIBHBIM IIyMOoM. Cpenu (pu3HYecKuX SIBICHUN, KOTOPBIE MOTYT IIPUBECTH K
BO3HHUKHOBEHHUIO IITyMa, MOKHO YIMOMSHYThH CJIEIYyIOIIee: MEXaHMYEeCKU yaap MeXAy TBEpIbIMU
TeJaMH, HecOaJaHCHPOBAHHOE TPEHHE BPAIIAIOIIErOCs OO0OPYAOBAHHUS MEXIY METaJLTHYECKUMH
JeTansiMu, BUOparus O0bIINX IIACTHH, HEPABHOMEPHBIN MOTOK KUJIKOCTH U T.1.

KoHTponb mryma B MICTOUHHUKE MOXKET OCYLIECTBISATHCS JIMOO KOCBEHHO, T.€. B IEJIOM, JHOO
HaMpsIMyIO, T.€. CBsI3aH C IMPOILECCOM MPOEKTUPOBAHMS, YCTPAHSIIOIIUM OJIHY M3 yKa3aHHBIX BHIIIE
MPUYHH.

OOmwmit KOHTPOJIb IIIyMa UCTOYHUKA MOYKET BKJIHOYATh:

[Tpu oGciy>xuBaHUH:

- 3aMEHY WU PEryJupOBKY U3HOIICHHBIX WM HE3aKPEIIJICHHBIX JIeTaleH;

- OATAHCUPOBKY HECOATaHCUPOBAHHOTO 00OPYIOBAHMUS;

- CMa3Ky JBIKYIUXCS YACTEH.

3aMeHa MarepuaioB (HampuMep, IJIaCTUKAa Ha METAJUI), XOPOIIMM HPUMEPOM SBISETCS
3aMeHa CTaJbHbIX 3BE3/104€K B LIEMHBIX IPUBOJIAX 3BE3J0YKAMM, W3TOTOBJIEHHBIMH M3 T'MOKUX
MOJMAMHTHBIX TIaCTMAcC.

IIpornosupoBanne myma. OJHUM U3 HHCTPYMEHTOB, HCIOJb3YEMBIX a3poIlopTaMH U
pPEryJIIUPYIOIIMMU OpraHaMM, SIBISIOTCA KOHTYpHbIE KapThl YpoBHS Iyma (puc.l), uacro
Ha3blBa€Mble IPOCTO KapTaMu IIyma. Mcmonb3yss KOMOMHALMIO HM3MEPEHUH YpOBHA 3ByKa HU
COOTBETCTBYIOIEE IPOTPAMMHOE OOEcleYeHrne sl OTOOpaKeHHs 3BYKa, a’pONOpPT MOXKET
YCTAHOBUTB OKUJAEMbIE YPOBHHM LIIyMa U ONPEJENIUTh, HAIIPUMEP, MECTa, TJIe HEOOXOIUMO CHU3UTD
yYpOBeHb mIyMa. Eciau mocMoTpeTs Ha KapTy a’dponopTa CBEpXYy BHH3, TO CAMBIE BBHICOKHE YPOBHH
IrymMa HaOJIIOJAal0TCs HEMOCPEACTBEHHO PAJOM CO B3JETHO-TIOCAJOYHBIMHM I10JIOCAMH M BJOJb
OCHOBHBIX B3JIETHO-TIOCAJIOYHBIX JOPOXKEK camosieToB. [Ipw ymaneHHH OT 3TUX CaMbIX BBICOKHX
YpOBHEW OOHApYXKMBAETCS CHI)KEHUE YPOBHS IIyMa. Takue KapThl IIymMa MOTYT ObITb OYEHb
MOJIE3HBI JUTSI OLIEHKM TEKYIIEro W Oyaymiero BO3ACUCTBUS IIymMa B TpEAeiNax HECKOJIbKUX
KUJIOMETPOB OT a3pOIOPTOB.

s R A 99 L5 =

d Larmkarte Flughafen Frankfurt
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Pucynok 1 — IllymoBas kapra asponopta @pankdypr.
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NOJXO0J K ABTOMATHYECKOMY PACIIO3HABAHUIO DMOIIUI TUKTOPA
IMPU ITIOMOIIN UHTEJUVIEKTYAJIBHBIX METO10B AHAJIN3A THOOPMALIUN

AKIAPATTBI TAJIJIAVIBIH 3UATKEPJIK OICTEPTH KOJJAHA OTBIPBIII,
TUKTOPIABIH DMOLMSIJIAPBIH ABTOMATTBI TYPAE TAHYFA KO3KAPAC

AN APPROACH TO AUTOMATIC RECOGNITION OF THE SPEAKER'S
EMOTIONS USING INTELLIGENT METHODS OF INFORMATION ANALYSIS

Angatna. )KyMbicTa JUKTOPABIH COMICYiHE COMKEC IMOLUSIIAP/IbI aBTOMATTHI TYPJE JKIKTEY
MOCEJIECIH LIeNly YIIiH KaXeTTi 9fiCHaMalIbIK Herizaep OepuireH. MalnHalbIK OKBITY 9/liCTepiHe
HETI3/eJITeH AMOLUSTIApAbl JKIKTEY aJIrOpPUTMIH CHHTE3JEYMAIH JKajlbl NPUHIUII YCHIHBUIFAH.
[Mudpablk curHangnapsl eHJey KypailapblH KOJIaHa OTBIPBII, Ceiliey1eH MaHbI3/1bl aKIapaTThIK
Oenrijepii  axplpaTyFa MYMKIHAIK O€peTiH ceiliey MPOIECiHIH MOJENl  YCHIHBLIFaH.
bIKTUManABUIBIK TOCITIHE HEri3AeireH Kiaccu(UKaTOpAbIH MaTeMaTHKaJblK MOJAETIH KYpYJIbIH
KaJIIIbI TIPOLIEC] CUMIaTTaIFaH.

Tyiiin ce3aep: SMOLMSHBI TaHy, Coilliey, aBTOMATTHI JKIKTEY, MAITUHAJIBIK OKBITY.

AHHoOTauusi. B paboTte mnpeacraBieHbl METOJIOJOTHYECKHE OCHOBBI, HEOOXOAUMBIE [UIs
pelIeHns 3a7a4u aBTOMaTHYECKON KiaccuuKaluyu 3MOLuUH 1o peun nukropa. [Ipeanoxxen obmmii
NPUHIUI CUHTE3a alropUTMa Kiaccudukanuu sMouuii Ha 0a3e METOJI0OB MAIIMHHOIO OOY4EHHS.
[IpencraBiena mojenp Inpolecca peyeoOpa3zoBaHUs, MO3BOJSIONIAs MPU MOMOLIM MHCTPYMEHTOB
1 poBoil 00pabOTKHU CUTHAJIOB BBIJEIUTH U3 peur 3Havalre nHpopMaTUBHbIe MpU3Haku. OnucaH
oOmIMii mpoiecc NOCTPOEHUsI MaTeMAaTUYECKON Mojenu KiaccudukaTopa Ha 6a3ze BEpPOSTHOCTHOTO
MOIX0/a.

KitoueBble cioBa: pacrio3HaBaHuWE OHMOLMNA, peyb, aBTOMATHYeCcKas KiacCUpUKaLUs,
MalIMHHOE 00y4YeHHE.

Abstract. The paper presents the methodological foundations necessary to solve the problem
of automatic classification of emotions by the speaker's speech. The general principle of synthesis
of the emotion classification algorithm based on machine learning methods is proposed. A model of
the process of speech formation is presented, which allows using digital signal processing tools to
isolate significant informative features from speech. The general process of constructing a
mathematical model of a classifier based on a probabilistic approach is described.
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BBenenne. B Hacrosimiee Bpemss Hambosiee BBICOKYIO J((EKTHBHOCTh B  3amadax
aBTOMATHYECKOTO0 pACMO3HABaHUS YEJIOBEYECKOM pedyd JEeMOHCTPHUPYIOT HHTEIEKTyalIbHbIE
METO/IbI aHaTTN3a ToJ0coBOM nH(opMarwH [1, 2]. B 3T0i cBsA3m 1 337129 JETEKTHPOBAHUS MO
10 peYH AUKTOpa 1eIecO00pa3HO TaKyKe UCIOIB30BaTh XOPOIIO 3aPEKOMEHI0BABIINE CE0s1 METOIbI
aHanmu3a Ha 6a3e TexHosoruil MammuHoro o0yyerus (MO) u riry0OKMX HEMPOHHBIX CETEH.

['maBHBIE mpeuMyIIecTBa MPU UCHOIb30BaHUM MeTo/10B MO 3aKiioyaloTcsi B BOZMOXKHOCTH
aHAJTM3UpPOBaTh OOJbIIME 00BEMBI HHPOPMALUHU JUISI MOMCKA CKPBITHIX 3aKOHOMEPHOCTEH B
JaHHBIX. DJTO TO3BOJIIET COMOCTaBUTh C OOBEKTOM HCCIEAOBAaHUS HEKOTOPHIE HESBHBIE €ro
XapaKTePUCTHKH IS BBIOJIHEHHS KJIacCU(PUKALINK.

[IpumeHeHne  WHTEIJIEKTyaJdbHBIX  METOAOB  aHaiu3a  MO3BOJsIET 3 (HEKTUBHO
aBTOMATH3MpPOBATh 3a7a4yH, CBSA3aHHbIE C OOpPaOOTKOH OOJBIIMX MOTOKOB HH(MOpPMAIIHH,
pa3zpaboTaTh CpeAcTBa MOJACPKKH MPUHATHUS pPEIIeHUN JUIS YEeIOBEYECKOro IepcoHalia B
Pa3NMYHBIX OTPACisAX, IOHM3MB PUCKM OIMMOOK W CHIDKEHHWs BHHMaHUs. lcmonmp3oBanue
MHCTPYMEHTOB TEOPUU HMCKYCCTBEHHOTO MHTEJUIEKTa  OTKPBIBAET BO3MOXKHOCTH JUIS PEIICHUS
TPYAHBIX C TOYKH 3PEHUS aBTOMATH3allMM MpoOIeM, Ui KOTOPHIX HAa JaHHBIA MOMEHT ObLI
JOCTUTHYT OMpEIENICHHBIN mpenen mo KadecTBy ux (yHkuunoHupoBanus. K Takum mpoOiemam,
HECOMHEHHO, OTHOCHTCS 33/1a4a Pacrlio3HaBaHMsI YMOIMI YeJIOBEKa 110 €T TOJI0CYy.

OcHoBHasi yacThb. [IpyHHMas BO BHUMAaHHE BCE BBILIECKa3aHHOE, CTPYKTYPHYIO CXEMY,
MOSICHSIIOLTYIO TPOIECC CHHTE3a HMHTEIUICKTYaJbHOTO METOJa aBTOMATHYECKOTO pPAacIO3HABAHUS
SMOILIMHU IO PEYU JUKTOPA, MOXKHO MPEJICTABUTh, KaK MMOKA3aHO HA PUCYHKE 1.

B cooTrBercTBHM ¢ pHCYHKOM | Ui pemieHus 3aJadd pacro3HaBaHUS SMOLMN HEOOXOIUMO
pa3paboTaTh MaTeMaTUYECKYI0 MOJENb, KOoTopas OylIeT crnocoOHa C aJeKBAaTHOW TOYHOCTBHIO
BBITIOJIHATE MHOTOKJIACCOBYIO KJIACCH(HUKAIMIO MO CEeMH THIIAM SMOIMOHAIBHBIX COCTOSTHUI
(pagmocTh, cTpax, THEB, Ie4aib, OTBpAlllEHUE, YAHMBICHHWE M HEUTpallbHOE cOCTosHUE). Mojaens
MoJTlydaeT Ha BXOJ TNPU3HAKUA KIACCH(PUIMPYeMOTO OOBEKTa, W3BIEKAEMbIE B peE3yibTaTe
BBINOJIHEHUS TpenpoleccuHra. Ha BbIxoze MoJienu pe3yinbTaToM KilacCU(UKaLUU SBISIETCS BEKTOP
3HAYeHUH BEPOSITHOCTEH OTHECEHUS HCCIIETyeMOro 00beKTa K OHOMY M3 CEMH KIIaCCOB MOIHH Y.

IIpenpoueccHHr '3apaua pacno3HaBaHus YMOLMIi I
OO0BEKT penpon : A P a = I
5 I
KnacCU(pPHUKaLhuH X 1
¢ Boinenenue : lam < :
/\/\/\/\/ HHPOPMATHBHBIX [ [[1 Mopenb =~ & |
! =
|
NPU3HAKOB | 3 |
[+
I 5 I
| = |

O6yuatoliue naHHbIE

ke Briaenenue Xim Anroputm
M\\/A\//\\/ . HUHPOPMATUBHBIX > oOyueHu | fegp----- ceeea Ofa, X)
.

IAVAVAVAV NMpU3HAKOB MOJIENH
P s OnrtumMu3anus

Odyuenue

Pucynok 1 — CtpykTypa mpoiiecca aBTOMaTHIECKON KIIaCCH(PUKAIIUU IMOIUI
WHTEJUICKTYaJIbHBIMUA METOJaMH aHaIn3a nHMOpMaIuu

Jliia cuHTe3a TpedyeMoil MoJIeH MpeaaraeTcsi UCoiab30BaTh aITOPUTMUYECKHUE METOABI U3
teopurn MO. B mporecce oOydeHusi, Ha BXOJ MOJENM MOAAIOTCA OOydarolUe JaHHbIE B BUJE
oOyuaroleil BBIOOPKM W3 ayAHO3alucedl pedeBBIX CHTHAJIOB C Pa3IMYHBIMU IPOSBICHUSMHU
SMOLUH, U3 KOTOPBIX U3BJIEKAIOTCS MH(OpMATHBHbIE MPU3HAKU (TIpenporeccuHr). Ha oGyyaromeit
BBIOOPKU /151 KaXA0ro (haiiia 3apaHee U3BECTHO KAaKOMY THITY SMOILIMU OH COOTBETCTBYET.
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B pe3ynbpTaTe mpoliiecc moCTpOSHUsI MOJIENN MPEJCTABIIAET COO0N MHTEIUICKTYaTbHBIH METOT
MO, u3BeCTHBIi Kak OOydYeHHE C ydYUTeJIeM WM OOydeHHE Ha pa3MEUeHHBIX AaHHbIX. CyTh
JAHHOTO METOJIa MOXHO C(OPMYIHPOBATh CIEAYIOIUM oOpa3oM. Jlis mMmeromieiics o0yJaromniei

| o
BBIOOPKH X =(Xi, yi)H HEOOXOJMMO OTBICKATh TAaKOM auroputM a € A, s KOTOpPOro Oyuer

JIOCTUTAThCSI MUHUMYM (QyHKIIHMOHANa omOku Q(a, X):
Q(a,X)—>miAn. (1)
ae

Takum 00pa3om, B 3aBUCHMOCTH OT 00BEKTa Ha BXOJ/€ MOJAEIh (DOPMUPYET BEPOSTHOCTH €T0
OTHECEHHUsI K OJHOMY U3 KiaccoB asMmouuid. [lomydeHHblii orBer Moaenu Y CpaBHUBAeTCs C
W3BECTHBIM TMPaBUJIBHBIM OTBETOM. Pe3ynbTaT CpaBHEHHS BbIpaXaeTcsi B BHUIE HEKOTOPOTO
npuHsaToro ¢pyukiuonaia ommbku Q (a, X), kak mokaszaHo Ha pucyHke 1. IIporece camooOydeHus
QITOpUTMA  3aKJII0YAeTCs B  CTPEMJICHHMHM CHU3UTh BeNWYMHY (DyHKIMOHANA  OHIIMOKHU
MOCNIEZIOBATEbHO M3MEHSAA 3HAa4YCHHE MapaMeTpoB MoOJEIH. AJropuTt™M OOy4YeHUs MOJeNu
MPEKPAIACTCs], KOT/Ia JOCTUTHYT III00IbHBIH MUHUMYM ()YHKIIMOHATIA ONIMOKY WM OJWH U3 €ro
JIOKQJIbHBIX ~MHUHUMYMOB, YyJIOBJIETBOPSIIOIIMX MPEIbSIBISIEMBIM  YCIOBHSIM IO  KayeCTBY
Kiaccu(uKanum.

Cy1iecTBOBaHUE JIOKATBHBIX MUHUMYMOB CHJIBHO 3aTpPyIHSET Mpolecc OOyueHHUs MOJEIH.
Taxxe OonplOe BIMSHHE HA KadeCTBO KIACCU(MUKAIMKM OKAa3bIBACT IPABWIBHBIA BBIOOP
MUHUMHU3UPYEMOro (QyHKIHOHANa omuOku. [[nsg anroputma oO0ydeHHs MOAETH HEOOXOAMMO
moo0paTh MpaBWIbHBIC TUIEPIIApAMETPHI, omnpeaensionme 3pdeKTHBHOCTL ero pabdoTsl. [Ipu
MPaBWJIbHON HACTPOMKE TureprnapaMeTpoB MOXKHO H30€KaTh SIBICHUS MepeoOyueHHs, 00ecreurB
JUTSI MOJIEJTH BBICOKYIO 0000IIAIOIIYI0 CIIOCOOHOCTh Ha HOBBIX JIaHHBIX [3].

Taxum oOpazom, Ui MOTy4eHUS MOJAETH KiIacCu(pUKaToOpa HEOOXOJUMO MPEKIE BCETO UMETh
oOyJaromuii Habop NaHHBIX B BUJE 3alMCEH YEOBEYECKOW PEUYH C PA3IUYHON SMOLMOHAIBHOM
okpackod. Hanmume [mOCTaTOYHOro KoOJMWMYecTBa OOpa3lOB pPEUYEBOTrO CHUTHAlA HMeEeT
OCHOBOIIOJIArarolee 3HaueHue JUIsl IOCTpOeHMs Mojaenu kiaccupukaropa. OpHako, IS
MPOJYKTUBHOTO TMOUCKA PEIICHUs 3a/1a4ll aBTOMAaTHYEeCKOW Kiaccu(UKAIMKU SMOIMH HEOOXO0AUMO
chopMUpOBaTh YETKOE MOHMMAaHHE O (DU3MUECKOW MPHUPOAE PEUYEBOrO0 CHTHalIa M ONPEAEITUTh
nH(OPMAaTHUBHEIE IPU3HAKH 0OBEKTOB.

JUia  SToM 1enum mpeuiaraeTcs MCMOib30BaThb SKBUBAJIEHTHYIO MOJENIb  IIpolecca
pedeobpazoBanus. Ilpu 5ToM uyenoBedeckas pedb JODKHA OBITH MpeAcTaBlIeHa HabOpOM
XapaKTEPUCTUK, CHOCOOHBIX BBICTYMAaTh B POJU HWH(MOOPMATHUBHBIX MPU3HAKOB JUISI MOJEITH
knaccudukaropa. [lo 3Toil mpuurHe B TEXHHUYECKON CHCTEME pedb BHITOJHO MHTEPIPETUPOBATH,
KaK CHUrHai, (U3MYECKUM HOCHUTEJIEM KOTOPOro SIBISeTCsl akycThyeckoe kojebanue. T.e. peub
SIBJISIETCS TIOCIIEIOBATENIbHOCTHIO 3BYKOB, Pa3/I€JICHHBIX MMay3aMH Pa3IMYHOMN JJIUTEIbHOCTH.

B cooTBeTcTBUU C 3TUM, IIPH UCIIOJIIB30BAHUH COBPEMEHHBIX METOA0B LU(PPOBOH 00pabOTKH
curHaioB (IIOC) B 3ajmavax aHanm3a pedyd HEOOXOAMMO HMMETh MPEJCTaBICHHE O MpoIeccax
pedeoOpa3oBaHus B AUCKPETHOM BpeMeHU. JlJis 9TOM 11eIM peueBoi CUTHAJ TIPEJICTABIISAECTCS B BUJIE
OTKJIMKa HECTAallMOHAPHOW JIMHEMHOW CHUCTEMbI Ha BO3JICWCTBHE LIyMa WUJIM KBAa3UIIEPUOIUYECKOU
MOCJIeI0BATEIbHOCTH UMITYJILCOB [4], KaKk MOKa3aHO HAa PUCYHKE 2.
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Nepuod
OCHOBHOZ20 BokanuaoaHHble 38yKn

moHa

Mapamempei

TEHEPATOP MOZEb 20110606020
OCAEQOBATELHOCTY rof0CoBON WEMN Kt mpaima

MMITYNIECOB G(z) |\_|/

Q MOLENb
Mepekmiodament rOOCOBOID TPAKTA
moH-wym viz)

MOLENE x(n)
H3IMYYEHWA R(z) -

'

TEHEPATOP
LIYMA K2

HesokanuaoaHHbie 3BYKW

Pucynok 2 — CTpyKkTypHas cxema JUCKPETHON MOJIeN peueoOpa3oBaHus

B cooTBeTCTBUM ¢ PUCYHKOM 2 TOJIOCOBOM TPAaKT MOXKET OBITh MPEACTABICH SKBUBAJICHTHOU
MO/JIEJIBIO B IMCKPETHOM BPEMEHH C NepeaTOuHON QyHKIMel Bua:

V@-—2 (2)

1+> az"
k=1

rae G, ak— 3To Ko3pPULIHEHTHI, KOTOPble U3MEHSIOTCS BO BPEMEHH U ONPEACIISAIOTCS MapaMeTpaMu
roJ0COBOr0 TPaKTa: 3aBUCHUMOCTBIO IUIOLIAAM €0 IMONEPEYHOr0 CEUEHHUS OT PACCTOSIHUS BJIOJIb
MPOJIOJIBHOM OCH.

C no3ummu udposoit 06padotku curnanoB (L{OC) koadduuuments! ¢punpTpa (2) oTBEHaIOT
3a IMOJIOKEHHE MAaKCMMYMOB Ha aMIUIUTYAHO-YAaCTOTHOW XapaKTEpUCTUKE, KOTOpPbIE HAa3bIBAIOTCSA
dopmanTHEIMH 4YacToTamMH. QDOpMaHTHBIE YacTOTHl ((pOpMaHTBI) SABISIOTCS PE30OHAHCHBIMHU
4acTOTaMH T'OJIOCOBOT0O TpakTa. OHU OKa3bIBAIOT HEMOCPEACTBEHHOE BIUsSHUE Ha (OPMHUpPOBAHUE
WH/IMBUYyAIbHBIX 3BYKOB PEUH.

B cBoro ouepenb, 3ByKH, UCIOIBb3yEMbIE B peueoOpa3oBaHuU, Ha3bIBAIOTCS (oHemamu. [lis
Kaxaol (oHembl orubaromias crnekTpa Mojaenu (2) npuoOperaer ompeneleHHyro ¢GopMy B
3aBHCUMOCTH OT MOJOXEHHs (HOpPMaHTHBIX 4acToT. B mporecce mpousHeceHus peud (OHEMBI
MEHSFOTCS U TIOSIBIISIFOTCS (DOPMaHTHBIE TTEPEXOJIbI.

B anrnmiickoM si3bike cymiectByeT 42 (oHeMbl, KOTOpbIe MOJAPA3NeNAIOTCs Ha TJacHBIE,
Tu(dTOHTH, TIOJIyTJlacHble U corjacHbie [4, c. 45]. OmHako, OOJBIIMHCTBO 3BYKOB PEYH MOKHO
YCJIOBHO Da3JieIuTh Ha oOpasyrolyecs MpH y4acTUU TOJOCOBBIX CBSI30K — BOKAJIU30BaHHbIE, U
oOpasyromuecs 0e3 UCTIOIB30BaHus CBA30K — HEBOKAJIU30BAHHBIC.

Bubpamus ronocoBbIX CBS30K CO3/aeT MPEPHIBUCTOE JABMKEHHE BO3JYLIHOIO IOTOKA U3
JIETKUX, KOTOPOE MOJXKET CUMUTAThcs NepuoaunuecKuM. COOTBETCTBYIOMIMIA TIEPHOJ TOBTOPEHHS
MMIIYJIbCOB MOTOKA BO3/yXa Ha3bIBAIOT MEPUOJOM OCHOBHOTO TOoHA. Kak ciemyer u3 pucyHka 2, B
MOJIeNd  pedeoOpa3oBaHMs I (OPMHPOBAHUS  BOKAJTM30BAHHBIX  3BYKOB  T€HEPATOp
MOCJIeI0BATEIbHOCTH UMITYJIBCOB (DOPMUPYET €IMHUYHBIE UMITYJIBCHI C YACTOTOH OCHOBHOTO TOHA
Fo. ®opma wummynbcoB ompesensiercss nepenatounor ¢ynkiuei G(zZ) THMHEHHON CHCTEMBI,
UMITYJIbCHAS XapaKTepUCTHKA KOTOPOU COOTBETCTBYET (hopme KosebaHus B roJocoBoi mmenu. biox
K1 ompenenser WHTEHCHBHOCTh TOJOCOBOTO CHTHaja IIPH ITOMOIIM COOTBETCTBYIOIIETO
KO3 pHLIHEHTa YCUICHUS.

B cBoro ouepenp, mporecc (GopMHUpOBaHHMS HEBOKATM30BAHHBIX 3BYKOB 3aKIIIOYACTCS B
UCMOJb30BAHUU TeHeparopa IIymMa (PUCYHOK 2), MOIIHOCTh KOTOPOTO peryiaupyercs
kodpdunmenTom ycuieHus K2.

B cTpykTypHOH cXeMe pHUCyHKa 2 TaKKe€ YUUTBIBAETCS XapaKTep H3MEHEHHUS 3BYKOBOTO
JaBIICHHs BO3Jie Ty0 B BHJIE MOJeNU u3inydeHus. [JaHHbI 3 (ekT MOXKHO MpPEACTaBUTh B IEPBOM
npubnrxkeHnu B Buie nuddepenumaropa suaa [4, c. 102]:
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R(z)=G'(1-z1) 3)
Koadduuuent ycunenus G’ onpeaensier ”HTEHCUBHOCTB TOJIOCOBOTO BO30YKICHHS.

B pesynbraTte obuas nepenarouHast GyHKIHS AUCKPETHON MOAETH peueoOpa30BaHUs MOXKET
OBITH MIPEJCTABIICHA B BUJIC:

H(2) = V(9)G(2)R(). (4)

Heo6xoauMo OTMETHTh, YTO MpPECTAaBICHHAas MOJEIb MMEET MHOXKECTBO OrpaHUYEHU,
CBSI3aHHBIX C BO3MOXKHOCTBIO OINMUCaHUA BceX (poHeM s3bika. OJIHAKO, OCHOBBIBASICH HA CTPYKTYpE
PHUCYHKA 2 MOXKHO CIIeJIaTh PsJl BaXKHBIX BHIBOJIOB.

Bo-nepBbIx: /g ucnonpzoBanus Texuuueckux cpeacts LHOC B 3amagax uccienoBaHus peyu
HE00XO0MMO IPUMEHATh KPaTKOBPEMEHHBIH aHaJIU3 CUTHAJIOB, TaK KaK IapamMeTpbl MOAEIH OyayT
[IOCTOSIHHBIMM JIMILIb HA OTJEJIbHBIX IPOMEXYTKAX BPEMEHH.

Bo-BTOpBIX: CTPYKTYpa M IapaMeTpbl MOJAEIM PUCYHKA 2 IMO3BOJIAIOT HPEANOJIOXKUTh, YTO
1oJie3Hast ”HGOpMaIUsl O PEYEBOM CUTHaje OyAeT IPEUMYIIECTBEHHO paclojararbCs B 4aCTOTHOM
obnactu. T.e. U3y4eHHE CHEKTPAIBHOIO COCTAaBa PEYEBOT0 CHUIHAJA MO3BOJIUT BBIIBUTH 3HAUYMMbIE
WH()OPMATHUBHBIC TPU3HAKH. DTO OOBSCHSAETCS TEM, YTO MOJCIb pPeYeo0pa3OBaHUS PUCYHKA 2
IIPEJCTaBIseT COO0H NMHENHHYI0 CUCTEMY, KOTOpas BO30yKIaeTcsi MEePUOANYECKH WM CITydaiHo.
[loaTomMy cneayeT 0XuaaTh, YTO CIEKTP BBIXOJHOIO CHrHaja OyAeT OTpakaTh CBOWCTBA U
rOJIOCOBOT'O TPAKTa U CAMOT'O BO30YX/IEHUS.

B-TpeTpux: gopma pedeBoro curHaia B OCHOBHOM OYyAET MMETh BHJ KBAa3HIIEPHOIMYECKUX
KosnebaHuih u myma. IlpudyeM crnekTpajibHBIH COCTaB KBa3MIIEPUOAMYECKHX KojieOaHuil Oyzaer
OTIPENIENIATHCS 4aCTOTOM OCHOBHOTO TOHAa Fo m QopmanTHeIMEH dYacTtoTamu. CHEKTp IIyma
pacripeiesieH M0 BCeMY JMana3oHy 4acToT, a (YHKLHUsS pacHpeieseHUs. He HECeT ONpeAeSIoIIero
Xapakrepa.

Jiis mpuMepa Ha pPHUCYHKE 3 NpPEICTaBI€H BUJ PEUYEBOTO CUTHANA IMPU IMPOU3HOLICHUU
MYXUMHOH cioBa «tWO», 3ammcaHHOro ¢ u4actoro mauckpermsaumu fs = 44100 T,
HeBokanu3oBaHHbIN 3BYK |t| mposiBiIsieTCsl B BUJE IIYMOBOIO CHUTHAla CO BpeMEHM 2,6 CEKyH[BI.
[TpumepHo ¢ 2,7 cexyH/ibl Ha rpadKe MOXKHO Ha0JI01aTh KBa3UIEPUOANYECKUI MPOIecC, KOTOPBIH
OTHOCHUTCSI K BOKQJIM30BAHHOMY 3BYKY |U:|.

Two
T T T T T

FRANAAANAANANANS

Amnnutyza
o

1 1 1 | |
0 0.1 0.2 0.3 0.4 0.5
Bpewms, c

Pucynok 3 — ®opma pedeBOro CUrHajia npu NpOU3HOIMIEHNUH CJIOBA «tWO».
Ha pucynke 4 npencraBieH CHEKTpaJbHBIA COCTaB PEYEBOr0 CUTHAJIA MPU MPOU3HOIICHUU

cioBa «two». CrekTpsl (pOHEM HaKJIaJbIBAIOTCSA JPYr Ha JApyra, 4TO 3aTPyIHSET OIpeneeHue
4acTOThl OCHOBHOTO TOHA Fo 1 mepBbie (OpMaHTHI.
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Cnektp molwHocTtu, ab

|
0 5 10 15 20
YacroTa, Ky

Pucynok 4 — CriekTpajibHbIi COCTAB PEUEBOTO CUTHAJIA MPU MPOU3HOIICHUH CII0Ba «tWO».

Takum oOpa3zoM, oOiamas uHPOpMANKEH O XapaKTePUCTHKAX U OCHOBHBIX OCOOEHHOCTSX
pEUYeBOTO CHUTHAJa, MOXHO pa3paboTaTh CTPYKTYpY IMpoIecca MpeaBapUTeIbHON IU(POBOM
00pabOTKH JaHHBIX, HA3IBAEMOT'O TTPETIPOIIECCUHTOM.

Ha ocHOBaHMHM mpeIIOKEHHONH MO pedeoOpa30BaHUsI, H3BECTHBIX OCOOEHHOCTEH
MCUXO(U3UYECKOTO  BOCHPHSITHS 3BYKOB  YEJOBEKOM, HEYETKOCTH H  HEOJHO3HAYHOCTH
CYHIECTBYIOIIUX (OPMYIUPOBOK TOHSATHS 3MOILUHU, a TaKKe HEOJHO3HAYHOCTHU U CIIOKHOCTH
BBICTICHUS 3HAYMMBIX HWH(GOPMATUBHBIX TPU3HAKOB, MOXKHO YTBEPXAaTh, YTO SIBIICHUS,
MOPOXKJIAIONINE JaHHBIE 00 OSMOILMOHAILHOM COCTOSHUM YEJOBeKa 0 pPEYeBOMY CHUTHAIY,
MPEJCTABISAIOT COOOM CIOXKHBIH MHOTO(GAKTOpHBIA mpomecc. B cBsBu ¢ yem, robas
MaTeMaTHyecKas MOJieNib, CHHTE3UpOBAaHHAS Ui 3a7aud KiIacCU(UKAIMU SMOIUN MO PEYEBOMY
CUTHAITy, OyJIeT COAEePKaTh HEKOTOPYIO OO0 HEOMPEACICHHOCTH, KOTOpasi HEe TIO3BOJISIET J€JIaTh B
pe3ynbrare Kiaccu(GuKauu OJHO3HAUHBIE BHIBO/IBI.

Torma B mporecce oOydeHUs MPH CO3JaHUM MATEMaTHYCCKOW MOJAENH Kiaccudukaropa, B
COOTBETCTBUHM C PHUCYHKOM 1, HEOOXOJMMO MPUMEHUTh BEPOATHOCTHBINA MOJXOM, T.€. BBITOJAHO
paccmatpuBarth rnporecc MO ¢ MO3UIMH €ro BEPOSITHOCTHON HHTEPIPETALIHH.

B ocHoBe BeposTHOCTHBIX Mozened MO nexut Teopema baileca, mpencraBieHHas B
CIEAYIOUIEM BUE:

P(X|Y)P 5
(v 1 %)~ PP, ©)
P(X)
rac X — 3HayeHHs IMPU3HAKOB 00BEKTOB KJ'IaCCI/I(l)I/IKaI_II/II/I; Y — MHOXECTBO OCICBBIX

nepeMeHHbIX (kimaccel 00bekTOB); P(Y|X) — amocrepmopnas BepositHocth; P(X|Y) — dyHKIms
npasonogoous; P(Y) — anpuopHas BeposiTHOCTh; P(X) — BeposTHOCTh HAOMIOACHHS AaHHBIX HIN
MIPHU3HAKOB OOBEKTOB, IMOyYEHHBIX Ha JTare MPerpoIeCCHHTA.

Anpuopnas BepositHocTh P(Y) mpencraBisier co00i BEpOSITHOCTD Ka)I0T0 IMOLUOHATBHOTO
Kjacca 10 HaOmromeHus AaHHbIX X. BepostHocTh HabOmoaeHus maHHbix P(X) He 3aBucHT oT Y H
MOXET OBITh YCTpaHEHa IIyTeM BBIIIOJHEHUs HOPMHMPOBKHM, TaK KakK JUid Hee CIpaBeIIMBO
BBIpa)KECHUE!

P(X) =Y P(X|Y)P(Y). (6)

HpI/I BBIIIOJTHEHUHN Knaccmbnxaunn MareéMaTuiucCKasds MOJCIb JOJKHA OCYIICCTBIATH
peliaromiee MpaBUJIO, COMJIACHO KOTOPOMY JOJDKEH OBbITh BBIOpaH KiIacc € MaKCHMalbHOU
aroCTepUOPHON BEPOSATHOCTHIO. T.e. B COOTBETCTBHM C (5) MMeeM MpaBWIIO arnoCTePUOPHOTO
makcumyma (MAP):

Yuse =argmaxP(Y | X) =arg maxw:
Y Y P(X) (7)

=argmax P(X |Y)P(Y).
Y

54



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne3(26)2022

B cootBerctBuu ¢ (7) mocTpoeHHME MaTeMaTHUYECKOW Mojenu Kiaccupukaropa Oyner
3aKJII0YAThCS B PELICHUH 3aa4K ONTHUMH3ALUU allOCTEPUOPHOTO PACIIPEAECICHUS:

Yumap = argmax P(Y)H pP(x|Y)=
xeX (8)

=arg mYax(Iog P(Y)+> log P(le)j,

xeX

e p(x |Y)=[P(xIY) ~ (GYHKIUS MaprHHATBLHOTO MPABAONOI00MS, B COOTBETCTBUU C KOTOPOU
xeX
MPEANOJIAraeTcsi, YTO BEPOSITHOCTU PA3IUYHBIX IPU3HAKOB X BHYTPH KJIACCa HE3aBUCUMBI.
Ecnu chenath mpezmnosioxkeHne O paBHOMEpHOCTH ampuopHoro pacnpeneneHus P(Y), To
MOYKHO TIOJIYYHTh PEIIaolee MPaBHjIo MaKCUMaIbHOTO mipaBaonoxoous (ML):

Yy =arg mYaxXEZX:Iog P(x]Y). (9)

B Boipaxkenusix (8), (9) nepexon k cymme jorapudMoB enaercs Ui YIPOIIeHUs Mpoliecca
ONTUMHU3AIINH, TaK KakK Jorapu(m — 370 MOHOTOHHAs (DYHKITUS M argmax MEHSIThCSI HEe OyJIeT.

Takum oOpa3om, nckoMass MOJENbh KIacCH(PUKATOpa IMOLUN MO PEYeBOMY CHTHATY OyIeT
noJiydeHa myrteMm pemeHus 3anaun MO, KoTopasi B CBOIO 04Yepellb COCTOMT B TOM, YTOOBI HAUTH U
makcuMusupoBath pacipeaeienue P(Y|X). IIpux 3ToM HEOOXOAMMO BBIICHUTH, KaKHE MapaMeTphI
Jy4IIe BCErO0 COOTBETCTBYIOT HMMCIONIMMCS JAaHHBIM, a TaKXE CYIICCTBYIOIINM AalPUOPHBIM
npencraBieHusiM. Ha mpakTuke naHHas 3a7ada peaju3yeTcs B XOJ€ BBINOJHEHHUS ONTHUMU3AINH
norapudma mpaBaooa00us MOJICIIN U PEryIspu3aTopoB [S].

BoiBoabl. 3aaua aBTOMaTHYECKON KiacCH(PHUKAIIMM SMOLMOHAIBHOTO COCTOSIHUS YETIOBEKa
[0 €ro peud OTIUYACTCS IENBIM PSAIOM TPYTHOCTEH, CPEIH KOTOPHIX TJIABHBIMHU SIBJISIOTCS:
CYIIECTBYIOIIAs HEOJHO3HAYHOCTh B (POPMYITUPOBKE TOHATHS SMOIMH, CJIOXKHAs CTPYKTypa
pPEeUeBOro CUTHAJA U MPOIECCOB €T0 MOPOKIAAFOIINX, OCOOCHHOCTH MICUXO(DU3NIECKOTO BOCTIPHSATHS
3BYKOB YEJIOBEKOM, a, CJIEIOBATEelbHO, HEOMPEIENIEHHOCTh B BBHIOOPE XapaKTEPUCTUK PEUEBOTO
CHUTHAJIa.

B cBoro ouepenp, 3aaua aBToMaTuYecKoil kinaccudukanmu smormii Meronamu MO Tpebyet
(dhopMHUpOBaHHS peMpe3eHTATUBHOIO HaOOpa OOydYaroIIMX JaHHBIX. BbiaeneHne wHGOPMATHUBHBIX
MPU3HAKOB 1I€7IeCO00pa3HO MPOU3BOAUTHL Ha 0a3e MPEenyoKEHHOW JUCKPETHON CHCTEMBI
pedeoOpa3oBaHus. \MpU TMOMOINM  BEPOSTHOCTHOTO IMOAXOJA K TOCTPOCHHIO  MOJICIH
KIaccupuKaTopa OMpeleNeH OOMMi NPUHIUN ee OOYy4YeHHs, KOTOPBIA YAOBIETBOPSET Kak
anroputMam MO, Tak U MeToZaM ri1yooKoro o0y4eHus.

Cnucok JiuTeparypbl

1. Ekman, P., "Universals and cultural differences in facial expressions of emotion™, Nebr.
Symp. Motiv. 1971, 207-283, 1972.

2. Uday Kamath, John Liu, James Whitaker Deep Learning for NLP and Speech Recognition.
Springer Nature Switzerland AG 2019. P. 621.

3. ®nax [1. MammaHOe oOy4yeHune. Hayka M MCKYCCTBO MOCTPOEHHUS alTOPHUTMOB, KOTOPHIE
W3BJICKAIOT 3HAHUSA W3 NaHHBIX / mep. ¢ auri. A. A. Counkuna. - M.: JIMK IIpecc, 2015.-400 c.

4. Pabunep JI. P., Hlagep P. B. lludposas ob6pabotka peyeBbix curnanos: Ilep. ¢ anrn./Ilox
pen. M. B. Hazaposa u FO. H. IIpoxopoBa. — M.: Panuo u cBsizb, 1981. — 496 c,

5. Hukonenko C., Kagypun A., Apxanrensckas E. ['mybokoe obyuenmne. — CII6.: ITutep,
2018. — 480 c.

55



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne3(26)2022

References

1. Ekman, P., "Universals and cultural differences in facial expressions of emotion”, Nebr.
Symp. Motiv. 1971, 207-283, 1972.

2. Uday Kamath, John Liu, James Whitaker Deep Learning for NLP and Speech Recognition.
Springer Nature Switzerland AG 2019. P. 621.

3. Flah P. Mashinnoe obychenie. Nayka 1 1skysstvo postroeniia algoritmov, kotorye 1zvlekaiyt
znanna 1z dannyh / per. s angl. A. A. Shinkina. - M.: DMK Press, 2015.-400 s.

4, Rabmer L. R., Shafer R. V. Tsifrovaia obrabotka rechevyh signalov: Per. s angl./Pod red.
M. V. Nazarova 1 Iy. N. Prohorova. — M.: Radio 1 sviaz, 1981. — 496 s,

5. Nikolenko S., Kadyrin A., Arhangelskaia E. Glybokoe obychenie. — SPb.: Piter, 2018. —
480 s.

DOI 10.53364/24138614_2022_26_3 56
DO 378.147

Eny0ait A.M., Tyaexkosa I'.X.,Cypanuunesa H.P.
A3aMaTThIK aBUanys akaJaeMHACHl, AJIMaTH K., KP.

1E-mail: gulnaz.tulekova@mail.ru
2E-mail: smailova asem@mail.ru
3E-mail: nazqul 87@bk.ru

ABHAILWSE CAJIACBI BOMBIHIIA KOCIBM MOTIHAEPAI THIHIAJIBIM
APKBLTBI MEHTEPTYITH OHTAJIBI OICTEPI

OIITUMAJIBHBIE METObI AYIUPOBAHUSA IIPOPECCHOHAJBHbIX
TEKCTOB 11O ABUALIMOHHOM OTPACJIN

OPTIMAL METHODS OF LISTENING TO PROFESSIONAL TEXTS ON THE
AVIATION INDUSTRY

AngaTrma. Makanana ceilieciM OpeKeTiHIH MaHbI3Abl Oip Typl THIHAAJIBIM OpEKETIH
MEHIepTYyIH MaHbI3bl Typaslbl alThlIanbl. OpbIC TIAAI ayJUTOpUAIA aBHALlUs cajlachl OOMBIHINIA
OUTIM adylbUIapFa ThIHAAIBIMIBI MEHI€pPTY apKbUIbl TUIAIK KapbIM-KaTbIHACKA TYCY MYMKIHJIITIH
JAMBITBIN, TUT YHpEHYre NereH KbI3bIFYIIbUIBIFbIH, BIHTACHIH, OENCeHJIUNIrH apTThIpyFa 0oiajbl.
biniM anymblHBIH THIHJAIFAH AakKNmaparThl KaObulJaybl, €CT€ CaKTaybl MOTIH Ma3MYHBIHBIH
aKnapaTThUIBIFBI MEH KOMIIO3UIUSUIBIK KYpPBUIBIMBIHA, COHAAW-aK MOTIH KeJieMi MEH alThuly
yaKbIThIHA OalIaHBICTHI. AYTHOMOTIHE HETI3T1 OBl OUTIIpETiH daKkTuIep MEH JoJelIeMeNepIcH
TYpaTblH aKMapaTThlH Oonybl, Oenrimi Oip mremrimi Gap MaceneHiH Oo0ybl, aWTbUIFaH OWJIBIH
JIOTUKAJIBIK JKYHENIr KoHE COHBIHJA MOTIHHIH Ma3MYHBIH alllaThlH KOPBITBIHIBIHBIH Oepliyl —
MOTIHHIH 9[IICTEMENIIK TalankKa cail eKeHiH KepceTe/i. JKanmbl MOTIHHIH Ma3MyHBI TiJl yipeHyIire
TYCIHIKTI OOJBIN, TiJT YHPEHYIIl OHBI COWJey yaepiciHae KosgaHa Oiny KepeK. MoTiHJeri TaHbIC
eMec ce3liep 2 mMailbl3aH aclaraH JKarjaiiia, Tid YHpeHyIll olapra Haszap ayjgapMmail, MoTiHJe
allThUTyFa THUICTI HETI3T1 OMAbI MEHrepyre ThIpbIcabl. THIHAATBIMIBI MEHIEPTYMEH KaTap OHBI
OakpuIay, Oarayay Karap *ypil OThIpFaHJia FaHa dKYMBICBIMBI3/IbIH HOTHKECIH KOpe ajlaMbl3.

Makanana aBuanusi cajachl OOMbIHIIA OUTIM adylIbIIApAbIH  KOCIOM MOTIHAEP/l THIHIAIBIM
apKbUIbI MEHIepTYyIiH OHTAluIbl  oicTepl MEH Toculepl KapacThIpbUlFaH. MaMaHHBIH KociOu
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OaFBITTBUIBIFBIH, ICKEPJIriH KaubInTacThipy. JKoFapel OKYy OpHBIHAA OimiM Oepy — Koram
JaMYBIHBIH HET13T1 K0Jbl. COHIIBIKTaH KOCINTIK O11iM Oepy/ie oTiJIeTiH TaKbIPHINTAp, COHBIH 1IIH/IE
KOCTapiay Maceeci, FhUTBIMHBIH COHFBI JKETICTIKTEpIHE HET13/1eMyl THiC.

Tyiiin ce3aep: THIHIAIBIM, KOCIOU co3/ep, KociOn OaFbITTalIFaH, MPAKTHKAIBIK OKBITY,0KBITY
JIAFIBICHL.

AHHOTALHUS. B cratebe pacckasbiBaeTcs O Ba)KHOCTH OBJAQJACHUS  ayAUpyEeMOU
NEeATEIbHOCTBIO, OJTHUM M3 BA)KHBIX BUJIOB PEUYEBOM AEATENBHOCTU. B pycCCKOA3BIYHON ayquTOpUH
00y4aroImuMcsi MOXXHO pa3BUTh CIIOCOOHOCTh K S3BIKOBOMY OOIICHHIO, TOBBICUTH HHTEPEC,
MOTHUBALIMIO, aKTUBHOCTh K U3YYEHHUIO A3bIKa, OBJIAAEB ayaupoBaHueM. Bocnpustue, 3anioMUHaHNe
00y4aromuMcsl IPOCIyIIaHHONH MH(POPMALMU 3aBUCUT OT WH(POPMATUBHOCTU U KOMIO3HIIMOHHOM
CTPYKTYpPHBI COZIepkKaHHs TEKCTa, a TAKKe OT 00beMa TeKCTa U BpeMeHH mpou3HomeHus. Hanuune B
ayAMOTeKCTe MH(OPMALUHU, COCTOSIIEH M3 (PAaKTOB M JIOKA3aTEIbCTB, BHIPAKAIOUIMX OCHOBHYIO
MBICIIb, HaJlMYHe MPOOJIEMbl C OMNPEJCIICHHBIM pEIICHUEM, JIOTUYecKas MOCIeA0BaTeIbHOCTh
U3JI0’KEHHOM MBICIIH M, B KOHIIE KOHIIOB, BbIBOJ, PACKPBIBAIOIIMI COJEpKAHUE TEKCTA, — TOBOPUT O
TOM, YTO TEKCT COOTBETCTBYET METOJ0JIOTMYecCKUM TpeboBaHusaM. ConepikaHue oOIIero Tekcra
JIOJKHO OBITh IOHATHO U3YYaloIIeMY S3bIK, @ U3y4YalOUIUil SI3bIK 10JKEH YMETh UCII0JIb30BaTh €ro B
pedeBoM mpouecce. B Tex ciydasx, Korga HE3HAKOMBIE CJIOBA B TEKCTE€ HE IMPEBBIIIAIOT 2
IIPOLIEHTOB, M3y4YalolUil s3bIK, HE OOpallas Ha HUX BHHUMAaHHUS, CTPEMHUTCS YCBOUTb OCHOBHYIO
MBICITb, KOTOpasi 10JKHA OBITh BBIpAXKEHA B TeKCTe. Mbl MOKeM BUJIETh Pe3y/IbTaThl Halllel paboThI
TOJIBKO TOT/ia, KOT'/1a NapajuIeIbHO C OBJIAJICHUEM CIYIIAHUEM HJIET €ro KOHTPOJIb, OLIEHKA.

B cratee paccMOTpeHBl ONTUMANbHBIE METOAbl W MPHUEMBI YCBOEHUS OOYUYaIOUUMUCS
poeCCHOHATBHBIX TEKCTOB IOCPEACTBOM ayaupoBanusi. dopmupoBaHue MNpodhecCHOHAIBHON
HaMpaBJIEHHOCTH, YMEHHH crnienunanucta. OOpa3oBaHue B BbICIIEM Y4eOHOM 3aBEJECHUH-OCHOBHOM
nyTh pa3Butus obmectBa. IloaTomy Tembl, mpoxojsduie B NpodecCHOHAaIbHOM 00pa30BaHUU, B
TOM YHCJIE€ BOIIPOCHI IIJIAHUPOBAHUS, JOKHBI OCHOBBIBATHCS HA MOCIEHUX JOCTUKEHUSAX HAYKH.

KuaroueBble cioBa: aynupoBaHue, MpodeccHuoHalbHbIE CJIOBA, MPO¢eCcCHOHAIbHO-
OpPHEHTUPOBAHHOE, TPAKTUYECKOE 00yUeHUE, 00yJarole HaBbIKH.

Abstract. The article describes the importance of mastering the auditable activity, one of the
important types of speech activity. In a Russian-speaking audience, students can develop the ability
to communicate, increase interest, motivation, and activity in learning a language by mastering
listening. The perception and memorization of the information listened to by the learner depends on
the informativeness and compositional structure of the text content, as well as on the volume of the
text and the pronunciation time. The presence in the audio text of information consisting of facts
and evidence expressing the main idea, the presence of a problem with a certain solution, the logical
sequence of the stated thought and, in the end, the conclusion revealing the content of the text -
indicates that the text meets methodological requirements. The content of the general text should be
understandable to the language learner, and the language learner should be able to use it in the
speech process. In cases where unfamiliar words in the text do not exceed 2 percent, the language
learner, without paying attention to them, strives to assimilate the main idea that should be
expressed in the text. We can see the results of our work only when, in parallel with mastering
listening, there is its control, evaluation.

The article discusses the optimal methods and techniques of mastering professional texts by
students through listening. Formation of professional orientation, skills of a specialist. Education in
a higher educational institution is the main way of development of society. Therefore, the topics
that take place in vocational education, including planning issues, should be based on the latest
achievements of science.

Key words: listening, professional words, professionally-oriented, practical training, teaching
skills.
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Kipicne. AnamMHBIH KapbIM-KaThIHACHI CeiiliecyqeH Oactay amanbl. bimiM amymbl KaHgai
MaMaHJIbIKTa OKbICa 72,031 TYCIHOGWTIH aKMapaTThl THIHAAW aiMaiapl. ©O3re TUIAEri aKkmaparThl
TBIHJAIN, OHBI TYCiHE OuTyre YHpeHy — >KyWemi, Y3MIKCi3 JKYpri3ireH >karjaiiila FaHa HOTHXKEIl
6onmmak. COHZIBIKTaH KociOM Kasak TuT cabakTapbIHAa ThIHAATa OlTy, Ceiyiecy YIIiH ThIHAAN OiTy,
TBIHJAJFaH aKmapaTThl KOJJaHa Ouryre YHpeTy >KOHE TBhIHJAAJIFaH aKMapaTThIH MEHrepuTy
HOTWDIKECIH OUTy yImiH Oakpliay KOJIapblH KapacThIpy — O1371H MaKajaaMbI3JbIH OacThl MaKCaThl.
Ocpbl aranran MakcaT OOWBIHIIA THIHAAJIBIM OPEKETIH MEHrepTy YIIIH Tl YHpeHyHIiiepaiy
JANBIHIBIFBIHA KOWBUIATHIH TajlanTap, THIHAAJIBIHATHIH aKMapaTThl TaHJay, ThIHAATyFa apHaJIFaH
Kypasi-)kKaOJbIKTap, COHBIMEH Karap, TUT YHPEHYIIIHIH THIHJAIFaH aKmapaTThl KaObUIIaybl, ecTe
cakTayblHa OalJIaHBICTBI CypaKTap TybIHAaW bl Faasiv @. Opa3z6aeBaHbIH alTybl OOMBIHIIA, TYCIHY
— ceilyieciM OpeKeTiHIH OapJBIK TYpJiepiHe TOH €H 0acThl KepceTkiml. bip agam ekiHI aJaMHBIH
alTKaHBIH TYciHOece, yKraca, OHJ/Ia IiKipJecy MEH ceiliiecy xy3ere acnanbl. CelisieciM opeKeTiHe
KATBICTBI aTy N1a, OKY Ja, ’ka3y Ja, ecTy Ae, Tinaecy ne Oenrinmi Oip xabapnanraH, OasHaairaH
oipl Tycinyre Herizuenesni. COHIOBIKTAH «ayIupOBaHUE» JIETEH/II TYCIHY €MeC, «ThIHIAIBIMY JIeTI
ATAWTBIHBIH, TYCIHY IPOLECIH OCBl OPEKETTepAiH OopiHE OpTaK YCTaHBIM PETIH/IE TaHUTHIHBIH
avitaznpl[ 1 ].Byriari KyH Tasiabbl — MaMaHHBIH KOCciOM OaFbITTBUIBIFBIH, ICKEPJIITiH KAJIBIITACTBIPY.
JKorapbl oKy OpHBIHAA OLTIM Oepy — KOFaM JaMybIHBIH HET13r1 3K0Jbl. COHIBIKTaH KOCINTIK Oi1iM
Oepyae OTUIETIH TaKbIPBINITAp, COHBIH IMIIHIAE JKOCHapiiay MOceleci, FBUIBIMHBIH COHFBI
KETICTIKTEpiHEe Herizmenyi Tuic. bimiM Oepyne aHA TEXHOJNOTHUSJIAPIBIH Maiga Ooybl
OKBITYIIIBIIaH SAICTEeMENIK-TeXHOIOTHSUIBIK OLTIKTUTIKTI Tajam eTei.

Herisri 6eaimM. TeiHaay-e3re Tijaai MEHrepyAiH Kyp/eni KOMIOHEHTTepiHiH Oipi. ¥3aK yaKbIT
00Iibl THIHIAY COIlNIey OpeKeTiHIH KOMEKIIl Typi OO0k caHanael. MaMaHABIK OOWBIHINIA THIHAAY
CUSIKTBI OKY iC-OpeKeTiHIH MaHbI3bl epekine. ThIHaay Ke3iHae MU OipHelle ece >KbUIIaM KYMBIC
icTeyl Kepek, CBIPTKbI JAbIObICTap MeH Imynap OonMaybl Kepek. CTyAeHT IUKTOPIABIH HeMmece
KOMMYHHKAIMSHBIH 0acKa KaTbICYILBICHIHBIH aiThulyblHA OeliMzaenyi KublH. ThIHAayFa apHaifaH
TarcelpMaap MOTIHAE OEHTaHBIC JIEKCHKA, KYPJell rpaMMaTHKAJIBIK KYPbUIBIMAAP OOTybl MYMKIH,
CIMKep Coiijiey/ie eKIiH KOoJ/laHa allajibl, ayAuToOpusaa 1y MeH Keaepri 6ap. CTyaeHTTep opaaiibim
aKmaparTbl ThIHIAY, €CTY oHe KaObUijay YIUIH MXETKUIIKTI ThIHAAY JarjbpliapblHa ue Ooia
Oepmeiini. bi3 op cabakTa ThIHAAY bl KOJAAHOAWTHIHIBIKTAH, CTYACHTTEp ay U0 aKIapaTThl AYPbIC
TBIHJAY JKOHE €CTY 9JIETIH KaJbIMTACThIPMA/IbI, OJIap ayIroMaTepraliapAbl ThIHIayFa OediMaenyi
0ipa3 KMBIHIBIK TyFbI3aapl. Kelige mer TuliHAErl cepusulapbl KepreHjae e CTyIEHTTEp
cyOTUTpaepal kKul MaijanaHazbl, Oy, SpHHE, THIHJIAY JaFAblIapblH KaJbIITACTBIPYFa BIKIAJ
erneiai. CyHiKTI OHAI THIHAAM OTBIPBIN, CTYAEHTTEp CO3JepAi ThIHJAAyFa JKOHE TYCIHyre
THIpbICTIANIbI, OlpaKk MHTEpHETTEH ce3lepAl Taldyra Thipbicaibl. CTyneHTTepll cabakTaH ThIC
JMAJIOTTap/bl, QHJAEPAl, (UIBMAEPAl ThIHJAyFa BIHTAJIAHABIPY KaxkeT. Tin yiHpeTyne ThIHAAIBIM
OpEKETIHIH MaHbI3[Ibl OpHBl Oap. OpHUHE COWJeCiM OpEeKEeTiHIH TepT TYpPIHIH Ji& ©31He ToH
epekuienikrepi 0ap. bipak onapasl Tek OipOipiMeH ThIFBI3 OaillaHbIcTa KOJAAaHY FaHa Oenriii Oip
HOTWKETe JKEeTKI3eTiH1 aHbIK. [lereamen, « TeiHaait Oty — yIbLIBIKY, «ThIHIaMaca, Co3 — XKETIM ...»,
«Kyiima Kyinak KyHbln anajael» Jen XalKbIMbI3 Oekep aifiTmaca kepek. ThIHIanbIM — ceiiney
OpeKeTiHIH aybi3mia OasHmay Typi. ThIHIAM OTHIPHIN, ©3IMI3/IIH CEPIKTECIMI3IEH KAKETTI MOTIMETTI
allaMbl3 JKOHE OHBIH OIbIH, MakcaTblH Ouremiz [2]. «ThIHZaNBIM» — «ayAHpPOBAaHUE» JIeTeH
TEPMHUHHIH OUIAIPETIH MarblHACHI — «E€CTY apKbUIbl TYCIHY». ByJl TEpMUH aliThUIFaH HE TEXHUKAJIBIK
anmaparTapra >Ka3bUIFaH ayJAMOMOTIHJErl ce3Aepai, ceiemuepai ThIHAal OUTyAiH HOTHXKECiHIe
KaObUIIay KOHE TYCiHY AereHni Ounmipemi. byn atayneiH eH OacThl MoHI amaMaap apachIHIAFbI
KapbIM-KATBIHACTHI JKY3€re achIpaThlH TUIAIK OIpIiKTepHAi ThIHIAY, €CTY apKbUIbI KaObuIgay jKOHE
yry [1].

THIHIANBIMHBIH epeKIIETKTEPiHEe TOKTaIMAac OYPBIH Til YipeTy OapbhIChIHAAa MOTIHAI KaHaai
MakcaTTa JKOHE Kajail ThIHJATaMbIH JIETEH CYpakKKa jkayan i3edik. TUIIIK KaTblHacTa CeusieciM
OpeKeTi TYpJEepiHiH OPHBIH MaNbI3IbIK KOPCETKININEH TOMEHJeTined Oepred: ThiHAanbM — 42%,
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aiTeuIbiM — 32%, okbpUIBIM — 15%, ka3puibiM — 11%. TeiHDaneIM OapbIChIHAA TiN YHPEHYIT
aKmaparTbl KaObullay JKOHE TaHbIN Oily, TYCIHY, COHbIMEH Karap, ThIHJAJIFaH aKmaparThbl imITei
OHJICY CHUSKTBI KYpJIeJi NCHXOJUHIBUCTHKAIBIK yaepicTeH oTeni. COHIBIKTAH THIHAAIBIM dPEKETIH
MEHrepyal TuUl YHpeHymniHiH OenceHaimiri 0ony kepek. ThIHIAIBIMHBIH KOMMYHUKATHBTIK
KbI3METIHEH Oacka OipHeme KocbIMma MiHaerTepi Oap. Omap: Tinm yHpeHYIIiHIH TUIIIK KapbIM-
KAaTbIHACKA TYCYIH bIHTAJIAHABIPY, OKBITY YAEpICiH OacKapy, ®aHa MaTepHallibl MEHIepTy, coilieciM
opekeTiHiH Oacka TypiepiHze Oimim, OUTIK AaFAbUIApPBIH KaJBINTACTBIPYABIH HETi3i 00y, Tid
YHpeHyIIIMEH Kepi OalaHBICTBIH XOHE OHBIH OUTiMIH Oakpuiay, OarayiayAblH THIMII OOJIybIHA
piknan ety [4]. Ceinecim opekeTiHiH Oapiblk Typiepi Oip-OipiMeH ThIFBI3 OaiiaHbICTa
OoFaHBIKTaH, TAlIChIpMalIap JKyiieci e ThIFbI3 OaitanpicTa 60aMaK. ThIHAATIBIM MEH alThUIBIM/IbI
Oip-OipiHCI3 enecTeTy MYMKIH eMeC, OWTKEHI akKmapaTThl KaObUIJay OHBIH aWThUTybIHA, TIiJ
YHpEeHYIIIHIH OHIMAI eHOeri aWThUIFaH aKnmaparThl YFyblHA OalimaHbICTBL. TiaaeciM opeKeTiHIH
HOTIDKEINI OO0JIybl THIHJAJIFAH aKHapaTThIH €CTY KaHaJAapbl apKbUIbl MEHIEpLTIN, 1IIKi ceiyieyiH
namyblHa OaiinaHbicThl. JKa3bUlbIM  OpeKeTiHIEe TalchlpMallapAblH TYpiHE Kapail ThIHJAaJIFaH
aKmapaTThl TYpBIC KaObULIay, Tajljay, >KMHAKTay, HaKThUIayFa OalIaHBICTBI TN YHPEHYIIiHIH
eHOeri kepinei. TrIHAANBIMIBI JAMBITATHIH JaFIbLIap MEH amanaap [2].

byn makanana 613 ThIHOAY JaFrAbUIapBIH JAMBITY MEH KaJIbIITACTHIPY/IbIH JKOHE THIHIayMEH
Kajlail ’KYMBIC ICTey KEpEeKTIriH KapacTbhlpambl3. AYAUTOPIBIK AAaFAbLIapIbl ChIHAIM, TEKCepMec
OypbIH OJIapABl JaMBITy KaxkeT. TakTara Uil KOIOFa HEMece TOMKa JUAJIOT HeMece MIJiMIeMe
TaKbIpbIObIHA OallIaHBICTBI CypeTTi HeMece (OTOoCypeTTi KOowFa Oonajbl, Ci3 OChl TaKbIPHIIKA
OaliTaHBICTHI JIEKCMKAHBIH Ti3iMiH »acail amacei3. OKyIIbUIap CO3MIKTEpAi KOJJaHa OTBIPHII
CO3/IepAl Ka3zy YIIIH TakTara Ke3eK-Ke3eK InbiFa amanasl. CoHjaii-ak, CTyAEHTTepre ochl CyperTe
KaHJail cypakrap KOIOFa OONATBIHIBIFBI Typalibl OWJIaHyFa JKOHE Kail YakKbpITTa OCHI CYpaKTap
KOWBLTYbl MYMKIH €KEHJIII Typasbl oilflaHyra KeHec Oepyre Oonansl. CoHpaii-ak, CTyIeHTTEpre
JIMaJIOrTa HEMECe MOHOJOITa He Typajbl ceijieceTiHiH Ooinkayra Oonaapl. BipiHmm ThIHIAYIBIH
MIHJETI JAMAJIOr HEMECEe MOHOJIOT Typasbl JKallbl TYCiHIK OO0JIaJpl, OCBHl KE3€HJIe CTYICHTTEp O3
OomkamMaapblH TEKCepelll, KapamabiM cypaKTapra erKeh-Terkein skayanm Oepmeiai. Exinmn
TBIHJIAy erKed-Terkeilni, cogaH KeWiH TamchlpMaiapIbl AYPHIC/AYPHIC €MECTIriH, HAaKThUIAWTHIH
CypakTapfa >kayarn Oepy, OJKbUIBIKTapbl MaFbIHACHI OOWBIHINA CO3JIEPMEH TOITHIPY, COMKECTIKTI
13/1ey TalChIpMachlH OpBIHAAY, OlpHelIe TaHJay TalchIpMalapblH YCHIHY KakeT. Opi Kapaii, ci3
THIHJQJIFaH MaTepHAIIbI Tajdam, €CTIreHIEPIHI3l TaJIKbUIAYbIHBI3 KepeK. CTyIeHTTepl CO3/iH
MaKcaTbIH aHBIKTayFa YHpeTy Kepek. OWTKeH1 MyHIal TarcelpMma kui Oepiniesi:

1) bepiaren TepMuHaepAi NaiilajJIaHA OTHIPBIN CYPAK KYPaHbI3ap.
1. ABHanmsUIBIK Kayirci3aik
2. XaJbIKapalblK dyexail
3. XKomaymsr
4. TacbIMaa KbI3METIHIH areHTi
5. bunerteri e3repictep
6.7Kyk TachiMaibl
7.Kou xyri

Kocibu Ka3zak TUTIH MEHrepTy YLIIH THIMAI TocuiaepaiH Oipi  Oenrimi Oip TakbIpbIIKa
OaliTaHBICTHI JIEKCUKAHBI TaHIay KaXeT. bepinreH TakpipbinTap OOWBIHINA AUATIOTTapIbl TAHIAHbI3,
CTYIGHTTEpre OKYINTa IUAJOrTap KypyAbl YCBIHBIHBI3. byn skeprepiae Kanaail mnpoOiemanap
TYBIHJAYbl MYMKIH €KeHJIIT1 TypaJibl OMIaHbIHbI3.

2)Kecremeri cypakrapabl mnaiijajaHa OTBIPbIN, TEPMHUHAEPAIH AypbIC HeMmec
OYPBICTBIFBIH COliIKeCTeHAIpiN, cyx0aT KypbIHbI3AAP.
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Ne Ceiiiem KEJICEMIH KEJICIHEMMIH
Idyexail — oye KemelepiH KaOblUigayra kKoHe
KOHEJNITYyre, Jye TachIMalJlapblHa KbI3MET
KOpPCETYre apHaliFaH >OHE OChl MakcaTTap
YIIiH oyeailarbl, a’poBOK3albl, Oacka [1a
KOKETTI KYPBUIBICTaphl MEH >KaOIbIFbl Oap
KYpbUIBICTap KelieHi Me?

2 | Barax — xonaymbap/IbIH KOHE YKUTIAXKIBIH
oye KEMECIHIH CaJOHBIHJAa HEMece IXKYK
Oemirinze  malganaHyIIBIMEH  JKacalfaH
KeyiciM OOMBIHINIA TaCBIMAIAaHOANTEIH KEKE
3aTTapshl,

3 | 9ye kemeci — xep (cy) OeTiHEH MIaFbLIBICKAH
ayaMeH opekeTTecyli Oonrpi30aii, ayameH
e3apa opekerrecy ecebiHeH aTmocdepana
KQJIBIKTAWTBIH annapar,

4 | baraxabl caKkTay OPHbI — OHBI 9y€ KEMECiHe
YKOHEJITKEHTE JICHIH TIPKEJITeH aJIbII JKYPETiH
Oarax cakTaJaThlH OpBIH HEMeECe OHBI
MakcaThl, TaJlall €TUTyl HEMECE aJbIll KOIOBI
OOMBIHIIIA  JKOHEITKEHIe  JEHIH  CaJIbIIl
KiOepisnreH 6arax cakTaJaThIH OpPbIH;

5 | Oye KkeMeciHe TEeXHMKAJBIK KbI3MET

KepceTy  aiimarbl —  TIEPPOHIAP/BI,
aHrapJappl, FUMaparTap MEH
mebepxaHanap/ibl, xKep YCTiHJeT1

TEXHUKAIBIK KypajJaapabl KOSTHIH OpPBIHIAP
MEH oJlapMeH OalNIaHBICTBI KOJAAPABI KOca
aJIFaHIa, oye KEeMEeCiHe TEXHHUKAJIBIK KBbI3MET
KOpCeTy VIIIH KOe3[eNreH OapiblK JKep
ydackeci, COHIal-aK  Kypajajap  MeEH
XKaOIBIKTap.

JIekcHuKalbIK JKoHE I'paMMAaTUKAaJIbIK KOHTEKCT CTYIEHTTEP/IH JIeHTreliHe ColKec Kenyi Kepek.
TreiHIayFa apHaJIFaH TarcblpMaiap HaKThI XKoHE JoHeKT1 0oysl kepek. CypakTapra skayan OepiHis,
CYpeTTepZii  CalbICTBIPBIHBI3,  pEIUIUKANap/bl  JIOTUKAJIBIK  PETHEH  OpPHAIACTBIPBIHBI3,
CaJIBICTBIPBIHBI3, KOPBITHIHABUIAPBIHBI30CH — TOJIBIKTHIPBIHBI3, OOJBIN JKaTKaH JKarjgaiira o3
KO3KapachIHbI3bl OUNAipiHi3. EcTy apkpUIbl akmapaTThl »akchl TYCIHY VIIIH dp Typii
auTBUTBIMIAPFa YUPEHY YIIiH Oip OKYIIBI ayJapraH Ke3je, ajl KaJlFaHIapbl MOTIHHEH COUIeMIep/ Il
KE3EKIEeH OKBIFaH Ke3/e JKATThIFy THiMII Oomansl. Ocbulaiiiia, CTYAEHT op TYpJi ceiiey
KApKbIHbIHA, aMThUly €peKUIeNIKTepiHE >KOHE aKmaparTbl Oepy TociiuiHe yiHpeHneni. ToiHaaymbl
KapamaidblM JKafjaillap MeH TalcelpMajapiaH Oacray Kepek, OipTiHAen TarchlpMaiapabl
KYpJAeneHaIpin, OIpIKTIpe OTBIPHIN, alJbIMEH CTYACHTTEp]l HEri3ri akmaparTbl TYCIHY YILIiH
ThIHayFa OeiiMaey Kepek, CoJlaH KeHiH ayJuoMaTepualbl erKei-Terskeisi ThIHIAY JaFIbIChIH
KaJIBIITACTHIPY KEPEK.

Tin vyipenyminiH OoibIHAA THIHOAIBIMABI MEHTepTyre OailmaHbicThl  OiniM, OLIIK,
TaFAbpUTaphIH TAMBITY KeJleci OpeKeTTepMeH OailIaHbICTHI:

1. TeIHOANBIM — Ka3aK Tili cabaKTapbIHBIH aXKbIpaMac 0eJIiri 601y Kepek.
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2.Tin yipeHyuinepaiy THIHAAJIBIMMEH JKYMBIC ICTEY €peXelepiMeH TaHbIC OOJIbI,
TarchIpMaIap bl OeIriIi O1p TOPTINIICH OPBIHIAYBIHMIHICTTEY KEePEK.

3. AnTaceiHa Oip per Oojca na Tin YHpEHyII ThIHOaFaH MOTiHI OOMBIHIIA Y >KYMBICHIH
OpBIHJIAYbI THIC.

4. OKBITYIIBI CA0AKTHI JKOCTIApJIaFraH Ke3/e ThIHAAIBIM TalChpMaliap OKBITY/IBIH op ACHIeHiHe
Kapai ipikTemin Oepiiayre THiC.

5. Tin yiipenyminepaiy IeHreiiHe Kapail THIHAAIBIM OPEKETIHE ayTCHTHKAIBIK MOTIHACPI
MIHJIETTI TYpAe Kipri3y kepek. bymapra tene-panno xabapiapbiH, OciiHeka3z0anapaan y3iHaIepa
TBIHJATY/IbI )KaTKbI3yFa O0Ia bl

6. OKBITYIIBI YCHIHBIN OTHIPFAaH MOTIHHIH TUT YHpEHYIIiHIH Tinai OuUTy JeHrediHe Kapai
TaKbIPBIOBIH, Ma3MYHBIH JAYPbHIC TaHJAN, TANChIPMalap/AblH XCHUIACH KHUBIHFA KYPacTHIPBLIYBIH
KaJlaranay Kepek.

7. AynuOMOTIH/I YCHIHFaHAA OJlapFa apHAJFaH MakcaT Ta Oipre YChIHBUIaAbI: Ma3MyHbI
TOJBIK TYCIHY, €H 0acThl OHJbI TYCIHY, aKIapaTThl 63 KaKETIHEe Kapail HaKThUIAN TYCIHY, O0mKam
*kacaii 0iy koHe T.0.

8. TeIHDaNbIMABI MEHrepTyre apHalfaH THIMAI TEeXHHUKAIBIK Kypangap (ayIuoauckiiep,
OelfHECIOKETTep, FAIaMTOP MYMKIHIIKTEpiH kKoHE T.0.) MEH OHBI OTKI3ETiH OPBIH/BI, MEe3TiIIi
TaHJay KaxeT

9. TeIHIATBIMIBI J)KaHA MATEPHUAIIBI MEHICPTY/IC KOHE TUT YHPEeHYIIHIH OuUTiMiH Oakpuiay,
Oaranayza 1a KoJJaHy Kepek.

10.TemmanbiM OOMBIHIIA €MTHUXaH apalblK OaKpuIay, KOPBITBIHIBl €MTHUXaH >KYMBICTAPBIH
Kyheni Kyprizy KaxeT. Tinm ylpeHy eki JKakThl yphaic OONFaHIBIKTaH T YHpEHYII A€ MOTIHII
TBIHJAp AJIJBIHAA ©3iHE MIHJETTEp OeNriien amybl KakeT: - O3iHe KOHBUIATBIH TaJlanThl Oy —
MOTIHAI HE YIIiH, KaHAail MakcaTTa THIHIANTHIHBIH aHbIKTAay. - MOTIHAI TBIHIAN OTBIPFAHBIH
KepceTy — aWTylIblFa Hazap ayaapy. - KaWranan cypay, HaKTbulay — alTyIIBIHBI BIHTAJIAHIBIPY. -
Cyx0OatracbiMeH Kemicy, Kelicrney MakKcaThlH[a ©3 MIKipiH Ouiaipy — ©3iHiH TYCIHIN OTBIPFaHBIH
alTymbIcbiHA ceHAlpy. T1 YHpeHYIIHIH ThIHAaJFaH aKlapaTThl

bepinzen coitnemoepoen « Yuioin-Kony sconaevl» 63 mipKeciniy, Ma2blHACLIH AULaAMbI3.

1. Yuuy-Kony sconazet — aspoopomusiy Yulaxmapowly YulyblHa HCaHe KOHYbIHA APHALIb
arcabovikmanzan boiei.

2. Apmannvly Koyindi bonamein 0a pemi dap, on Oyein Kazax miliHeH «becy Oezcen Oaza
anovl.

3 Ywy-Kony cconazvl HcabbIHOICHIHGIY Oepikmici MeH KalblHOblebl Kbl3Men Kopcememin
yuakmapovly mypine 6auiaHblcmol.

4. Ywy-goumy omconagvl KyHOizel d#coHe myHel Oagoapirapmen, Oencilik HcoHe weKkmey
ommapwvimeH HcabObIKManaosl, a3pooOpoMObIK, ANAmmyl MOKMamy KOHObIPLLIAPbl O0IYbl MYMKIH.

1. ¥uuwin-Komy oiconaevl mypaisl aknapamea KOHin 60.12i3emin.

Ywwin-xony siconazel decen ne?

Yuy-kony sconazol (YKK) (B3nemuo-nocadounas nonoca) — aspoopoMHuly YUAKMAPOblH
YULYbIHA JCIHe KOHYbIHA apHativl dHcabovikmanzan oOeniei. JKonakmeiy 6emi mezicmencen kcep
Hemece KOJOAH JHCacangan Hcabwvinovl (bemoH, acganvmneH, memipmen JicaHe backameH) O0nyvl
MYMKiH. Yury-KOHY 2HCONagvl HcabbIHObICLIHbIY Oepikmici MeH KaniblHOblebl Kbl3Mem KOpcememiH
yuaxkmapowvly mypine Oauianvicmsl. Yuly-KOHY 24#01a2bl KYHOI32l dwcone myHei 6agoapiapmeH,
Oeneinik Jicone weKkmey OmmapviMeH HabObIKManaosl, a’dpoOpPoMObIK anammsl MOKMamy
KOHObIpbLiapsl Oonybl Mymkin. Ken mapasan Yuiy-Kouy owconageinvly Y3uiHowviesr 1200-3500 m
arcone eni 3050 m-0ett boavin keneoi [5.32].

Ce31ik KOpbIH KEHEHTY YIIiH CTYACHTTepre KUIT co37epAiH CHHOHUM/EPiH TabyFa, eCTUIreH
CO3JIEPMEH JICKCUKAJIBIK CO3 TIPKECTEPIH €CTe CaKTayFa, aHTOHUMIEPHl TaHdayra KeHec Oepyre
0omabl.
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Teignaynan OypelH MyFalliM HaKThl HYCKayjiap Oepim, CTYAGHTTepAiH Ha3apblH TYCIHYAI
TeKcepyre OarbpITTalFfaH Cypakrapra ayaapybl kepek. CTyneHTTep IUalOIThiH KaHnail dakriiepi
MEH COTTEepiHE Haszap aynapy KepeKTiriH TyciHyi kepek. Ocbuiaiillia, CypakTapra xayarn Oepy
Ke31H/e KUBIHIBIKTAP >KONBLIAIbI.

OKBITYIIBIHBIH MIH/ETI — 9p €3/l TYCIHYIIH KaXKeTi )KOK €KEHIH TYCIHIIpY, €H 0acThICHI-
HEri3ri uaesHbl TyciHy. TamnceipManapabl THIHIAYIBIH MOHI MEH erKeH-TerKeiiHe HaKThl 0oy
KEpeK, oHTIece CTYAEHT ThIHAAYy OFaH OepiniMmeiini nen oiinaiinel. OKymbuiapra OipAeH auaior
CIeHapHUiiH OepyaiH KaKeTi JKOK, erep ci3re OeHTaHBIC JICKCHKaHBI JKa3bIll ally Kepek Oosica,
KalTagaH THIHAAY KEPEeK, KOHTEKCTe OCHTAHBIC CO3MIEeP/IiH MarblHACBIH OOJDKAYAbl YCHIHBII, COJAH
KEHiH FaHa MOTIH MOTiHIH OepiHi3. AyAuMO MOTIHMEH >KYMBIC asKTaJFaHHAH KeHiH, €H aJlJbIMEH,
CTYICHTTEp COillieyl YHpeHyre THIPBICATHIHABIKTAH, €CTIr€HACPIH TaIKbUIAyIbl YHUBIMIACTHIPY
kepek. byn mikipramacrap, mikipramacrap, peyiaik odbiHAap 00yl MyMKiH. Erep cizme yakeiT
HIeKkTeysi 6osica, ¢i3 Kail FaHa THIHAAIFaH MOTIHI HEMece AUaJIOrThl TAIKbIIA anacel3.

JKana akmapaTTbl MEHTepTyre apHaJIFaH MOTIHIAEPl KalTaiam THIHIAATY HOTHIKECIH Oepel.
bipak keiibip 3epTreyiepre Haszap aynaparblH OoJicak, Kaitanmam TeIHAAy TyciHymi 16,5 %-ra,
yuriHmi petr TeiHAaty 12,5 %-fa (eKiHIIICIMEH CalbICThIpFaHa) KakcapTajbl, COJAaH KeHiHTi
KalTanayiaapaa OH KOPCETKIIITIH O0IMaiThIHBI OaliKaFaH [4].

AyIHOMOTIHMEH YMBIC YII TYpJli K€3€HHEH TYPaJbl: MOTIHANABI )KYMBIC, MOTIHMEH >XOHE
MOTIHHEH KeHiHTr1 >KymbIc. MoTiHaIIbl KyMBICTapblHIa Oenrimi Oip jKarmasT TYFbI3y Hemece
KEKEJereH co3Jiep, Co3 TIpKecTepl, CypeTTep, Kochnap apKbpUIbl T YHPEHYIIIre ThIHAAUTHIH MOTIH
TaKBIPBIOBIHA OOJIKAM KacaTy KepeK. MOTIHMEH KYMBIC TiKeJIel ThIHIay OapbIChIHIA OPBIHIAIABI.
Teingay apkbuibl KaOblLigay, TYCIHY KaOUIeTTepiH AaMbITyFa apHalfaH (OHETUKAJBIK, JIEKCHKa-
rpaMMaTUKAJIBIK JKATTHIFyJap OPbIHIATY: OepuIreH aKkmapaTIeH KeJlicy KeJlicrey, cypakka jkayarl,
TYCIN KaJfaH AbIOBICTHI, KOCHIMILIAHBI, CO3/i aHBIKTAy, COMIEeM/l asKray,T.0. YIIiHIII Ke3eH YII
Typii TanceipmanaH typaabl: 1) Temmanran MoTiHAI TyciHe Oiny; 2) KaObUIIAHFaH aKMapaTThl
HIBIFAPMAIIBUTBIK OHICYIEH OTKi3e Oiny; 3) anbIHFaH aKMapaTThl TULIIK KapbIM-KaThIHACTa KOJIaHa
Oury. SIrHu, Oy Ke3eHJe alblHFaH aKmapTThl TUCKYCCUsIa, Olpeyre KeHec HeMece KaHa akmapar
Oepyzae Kosngany kepek. COHbIMEH ThIHJAJIFaH MOTIHJI T YHPEHYIiHIH TYCIHIeHIH OaFanay YIIiH
TOMEHJIET1 TajanTap KOWBLIAAbl: a) MOTIH Ma3MyHBIHBIH TOJIBIK, /97 aWTBUIYbl JKOHE TYCIHY
TEPEHIri; o) TaKbIPBHINTHI (aUTBUIFAH OI/IbI) aHBIKTAybl; 0) TUIAECYIIJIEpAIH MiHE3JepiH ©3iHIIe
TYCIHY1 (9JI€yMETTIK, TICUXOJIOTUSIIBIK, )KachlHA OHE peJjiHe Kapal, TaHBICTBIK JEHIeUsepl jKoHe
T.0.); B) ayAMOMOTIHJET1 KeHinKepiepaiH KaTbICBIMFa TYCy HHMETTEpiH aHbIKTay (KeJicy, KeHec
Oepy, akmapar aaMacy) T') TUI YUPEHYIIHIH TYCIHI€H-TyClHOereHiH OaKkpuiay YIIiH, allbTepHATUBTI
MOTIH ycbiHyFa Oonanbl JXorapblga atam eTKeHiMi3Ied, ThIHTAIBIMABI MEHIepTYMEH KaTap OHbI
OakplIay, Oaranay KaTap *KYpil OThIpFaH/Ia FaHA dKYMBICBIMBI3IIBIH HOTH)KECIH KOPE alaMbl3.

KopbIThIHABI 661iM. ABHAIUs canachkl OOMBIHIIA OLTIM aTyIIBIIAPABIH,  KociOM MOTIHIEpAl
TBIHJAJIBIM apKbUIBI MEHIepTYIIH OHTAailsbl  9micTepl MeH Tocuiaepi Mamannely xkaciou
OazblmmblIbI2bIH, iCKepiciH Kanvinmacmeipaosl. KopblTa aiiTcak, KociOM Ka3zak TiUTIH OKBITY
oficTeMECl TEOPUSIIBIK OLTIM OepymMeH Kartap, Oonamiak mMamaHAbIKKAa Oaynuael. BumikTi mMaman
JIaiplHIay — KOFaM JaMYBIHBIH HeEri3ri Kojbl. ByriHri kyH Tanabbl — MaMaHHBIH KOCiOH
OaFBITTBUIBIFBIH, ICKEPIITIH KambmTacThlpy. COHNIBIKTaH KOCIMITIK OUTiM Oepyne OTiIeTiH AopicTep
FBUIBIMHBIH COHFBI JKETICTIKTepiHe Heri3nenyi Tuic. JKorapbl OKY OpHBIH/IA OKUTBIH CTYACHTTEPIIH
Ka3aK TUIIHAE MaMaHJIbIFbIHA KaTBICTBl aKmapaTTapAbl OasHAAYBIH JKETUIAIPY, KOCINTIK KapbhIM-
KAaTbIHAC TUTIH JAMBITY YIIIH Ka3ak TUTIH KociOW OarbITTa OKBITYIBIH 9/IICTEMECIH KEeTUIAIPIM, Tij
YHpeTyniH TocuifepiH OipiikTe, THIFbI3 OallaHbICTa YINTACThIpa XYprizy Kaxer. CryaeHTTEpre
KociOM Kaszak TUTIHAE aBHAIMS cajachlHA KATBICTBI THIHIAIBIMIBI MEHTepPTYJe THIHAAIBIMHBIH
MarbI3bl ©T€ JKOFAphl, THIHIAyFa OaMJIAHBICTHI KBI3BIKTHI TAIChIpMaapJsl TaHJAY, TUIIIH OCHI
acTeKTiCIH TUIAIH Oacka acmekTiiepiMeH OaiaHBICTBl KapacThIpy CTYAEHTTEpre MOTiHII
MEHTepy/ie COTTi NaWbIHAANYFa JKOHE TallChIpMaIapIbl TYPHIC TAIICBIPYFa KOMEKTECE/T.
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MOBBIIIEHUE KAYECTBA PEI'YJIMPOBAHUSI OBOPYJIOBAHUEM
ABUAIIMOHHOM TEXHUKHA TP HEYETKOM NCXOIHONU NH®OPMAIIUN

BACTAIIKBI AKITAPAT AHBIK BOJIMAT'AH KE31E ABUALIUAJIBIK TEXHUKA
KABJABIT'BIH PETTEY CAITACBIH APTTBIPY

IMPROVING THE QUALITY OF REGULATION BY AVIATION EQUIPMENT WITH
FUZZY SOURCE INFORMATION

AHHOTanmusi. B 1aHHOM cTaThe TIPUBEINEHO HCCIEJOBAaHME CBOMCTB  CHCTEMBI
aBTOMATHUYECKOTO PETYJIMPOBAHUS C HEUYETKUM PETYIATOPOM, KOTOPBII BKJIIOYAET B ceOsl HEUETKOE
TMICEB/I0JIMHEIHOE KOPPEKTUPYIOILee YCTPOICTBO ¢ (ha3oBeIM ornepexenueM u [TNI-perynstop.
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OpHMM M3 aTbTEPHATUBHBIX METOJOB IOCTPOEHUS CUCTEM YIPABIECHUS U PEryIMpOBAaHUS
00BbEKTaMHU, HEYETKO ONPEACICHHBIMM C TOYKU 3pEHMsI KJIACCUUECKOW TEOpHUH, SBISAETCS
HCIIOJIb30BAaHUE TAaK HA3bIBAEMBIX KOHTPOJUIEPOB HEYETKOM JIOTUKHU.

[TosToMy pa3paboTka peryasiTOpoB HEUETKOro YIpaBlieHHs Ha 0a3e CyIIECTBYIOLIMX

MHUKPOKOHTPOJIIIEPOB SIBJISETCSA BECbMa AKTYyAJIbHOW 3a/auel, TaK KaK IICEBIOJIMHEMHBIM HEYETKUN
PEryJaTop, MOCTPOCHHBIN HA OCHOBE HEYETKUX MHOXKECTB HEYETKOI'O JIOTMYECKOI0 BBOJA-BBIBOAA,
B YCJIOBUHM HEOIPEIEICHHOCTH BO3MYINAIOIIEIO BO3JEHCTBUS, crnocoOeH olecrneduts Oosee
BBICOKHE IT0KA3aTeNIM Ka4yeCTBa MEPEXOJHOr0 Ipouecca, yeM Tpaauunonssii [IA/L - perymnsrop.
B kauectBe rmceBrosMHENHBIX KoppekTtupyromux ycrpoiicts (IIKY) wucnomszyem: KY ¢
aMIUIUTYAHBIM TOAABJICHHEM, ¢ (DA30BbIM ONEPEKEHUEM U C pa3feibHbIMH KaHAJaMH JJIs
aMIUTyAbl U (as3pl, TaKk Kak OJIWH M3 OCHOBHBIX HenmoctatkoB I[IW]/[-perymsaropa siBisiercs
Haimyue  (a3oBoOro 3amas3iblBaHUsl W BBICOKAs  YyBCTBUTEIBHOCTb K  IIOMEXaM B
U3MEPUTEIILHOM KaHalIe.

KiroueBbie ciioBa: MUKPOKOHTPOJUIEDP, PETYNIATOP, IICEBIOJIMHEHHOE KOPPEKTHPYIOLIEE
YCTPOMCTBO, KOHTPOJIJIEP HEYETKON JIOTMKH, KA4€CTBO IIEPEXOJHOTO IPOLEcca.

AngaTna. by Makanaja aHbIK €MeC PETTEYIIITI aBTOMATThI PETTEY JKYHECIHIH KaCUeTTepiH
3epTTey KENTIPUIreH, of1 (pa3ajblK O3bIK aHBIK €MEC KAJIFaH ChI3BIKTHI TY3€TKIII KYPBUIFbl MEH
[MN/1- perTeyimTi KAMTHIBI.

Knaccukanblk Teopus TYpFBICBIHAH aHBIKTAJFaH aHBIK €MEC HbICaHAApAbl 0acKapy *oHe
peTTey KyHenepin KypyablH Oamamalibl 9ICTEpiHiH Oipi - aHBIK eMeC JOTHKAIBIK KOHTPOJUIePIIePIi
KOJIJJaHy.

CoHABIKTaH  KOJJAHBICTAaFbl ~ MUKPOKOHTPOJUICpJICp  HETi3iHAe  KamFaH  Oackapy
KOHTPOJUIEPJIEPIH Kacay eTe ©3€KTI Macelle, OWTKEH1 >KaJFaH J>KUBIHTBIKTAp MEH aHBIK eMec
JIOTHKAJIBIK KIPIC-IIBIFBIC HETI3IHJE JKAIFaH CHI3BIKTHI CBI3FBINI KOHTpoiuiepi nactypai PID
pETTeTIIIKe KaparaH/1a )KOFaphl OTIIeNIi cana KepCEeTKIMTEpiH Oepe anaibl.

IIceBno-ce3bIKTHl TY3eTy KypbuiFbuiapsl peringe (IITK) 613 ammurymacer 6ap TK,
(bazaHbIH anablH-aj]a XKoHe aMIUIMTyJachkl MeH (a3achl yuIiH Oeyiek apHanapsl 6ap, eitkeni PID
KOHTPOJUIEPIHIH HEri3ri KeMIIUIIKTepiHIH Oipi -  (as3anblK KiJIpiCTiH OO0JIybl JKQHE 6llley
KaHaJIbIHJIaFbl KeJlepriiepre KOFapbl ce31MTallIbIK.

Tyiiin ce3nep: MUKPOKOHTpOIUIEP, PETTETII, TICEBIO-ChI3BIKTHI TY3€TY KYPBUIFbIIAPHI, aHBIK
eMecC JIOTHKa KOHTPOJUIEPi, OTIIENI MIPOLECTIH Canachl .

Abstract. Research of the automatic control system properties with fuzzy regulator, which
includes fuzzy pseudo-linear correction device with phase advance and PID regulator is provides in
this

One alternative method of building object control and regulation systems that are fuzzy
defined in terms of classical theory is the use of so-called fuzzy logic controllers.

Therefore, the development of fuzzy control regulators on the basis of existing
microcontrollers is a very urgent task, as a pseudo-linear fuzzy regulator based on fuzzy sets and
fuzzy logical input/output, in the condition of uncertainty of the disturbing effect, is able to provide
higher performance of the transient process than the traditional PID regulator.

As pseudo-linear correction devices (PCCs) we use: CD with amplitude suppression, with
phase advance and with separate channels for amplitude and phase, as one of the main
disadvantages of PID regulator is the presence of phase delay and high sensitivity to interference in
the measurement channel

Keywords: Microcontroller, controller, pseudo-linear correction device, fuzzy logic
controller, transient quality
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OnHUM U3 MEPCTEeKTUBHBIX U APPEKTUBHBIX MOIXOJ0B COBPEMEHHOW TEOPUHU YIPABICHUS
CJIO’KHBIX TEXHOJIOTUYECKUX CHCTEM B YCIOBHSAX HEOINPENIEIEHHOCTH, BBI3BAHHOH HEUETKOCTBIO
UCXOAHOM MH(pOpMAaNNH, SBISETCS MOJIXOJ, OCHOBAHHBIM HA NMPUMEHEHHE METOIO0B IKCIEPTHBIX
OLICHOK M TEOpHUHU HeueTKuX MHOXkeCTB [ 1,2]. TexHonornueckne mpoueccsl, XapakTepH3yOIHecst
MHOTOKPUTEPHAIIBHOCTBIO, (YHKIMOHUPYIOT B OCHOBHOM, B He4yeTkoi cpezge. [losromy, mis
ONTUMAJILHOTO YIPABICHHUsS peXUMaMH pabOThl TAKMX CHCTEM, HEOOXOAMMO Y4ecTb BEKTOpa
KPUTEPHEB U HEUETKOCTh HCXOTHON HH(DOPMAIIH.

Ilo cpaBHEHUIO C TPAAULIMOHHBIMUA METOAAMHU aHAJIN3a U BEPOSITHOCTHBIM I1OIX0JIOM METOMbI
HEYETKOTO YIPABJICHHUS MO3BOJISIOT OBICTPO MPOU3BOIUTH aHAIM3 33/1a4H U MOJTy4aTh Pe3yabTaThl C
BBICOKOM TOYHOCTHIO. OCHOBHBIE IPEUMYIIECTBA MPUMEHEHHUS] HEYETKON JIOTUKM Ul PELICHMS
3aJa4 aBTOMAaTH3allM{ 10 CPABHEHUIO C TPATUIMOHHBIMH IOJXOJaMH TEOPHH aBTOMATHYECKOTO
YIPaBJIEHUS COCTOAT B CIENYIOIIEM:

— 3Ha4YMTENbHOE MOBBILICHNE OBICTPOJACHCTBUS IPOLIECCOB YIPABICHUS IIPU UCIIOIb30BAHUU
HEYETKUX KOHTPOJUIEPOB;

— BO3MOXKHOCTh  CO3JIaHHSI ~ CHCTE€M  yIpaBlIeHUS s OOBEKTOB,  alrOPUTMBI
(GYHKIMOHUPOBAHUS KOTOPBIX TPYIHO (hopMau3yeMbl METOJIaMH TPAIULIMOHHON MaTeMaTHKH;

— BO3MOXKHOCTh CHMHTE€3a aJaNTHBHBIX pEryiasaTopoB Ha Oa3e kiaccuueckux I[IM]]
PeryiasTopos;

— MOBBIIIEHUE TOYHOCTU AITOPUTMOB (QMIIBTPALIMY CITy4ailHBIX BO3MYILEHHUH ITpU 00paboTke
MH(POPMAIINU OT TaTYUKOB;

— CHIDKEHHE BEPOSTHOCTEH OMIMOOYHBIX PEHICHUH Npu (PYHKIIMOHUPOBAHUH YIPABIISIOMINX
aJITOPUTMOB, YTO I1O3BOJISIET YBEIUYUTH CPOK CIIYKOBI TEXHOJIOIMUYECKOI'0 000PY0BaHUS.

TpaguumoHHBIE CHCTEMBI  aBTOMATH3MPOBAHHOTO  YIPABJICHUS  TEXHOJIOTUYECKUMU
IpoleccaMy CTPOSATCS Ha OCHOBE JIMHEWHBIX Mojeneil 00bEeKTOB, MOCTPOECHHBIX MO HEKOTOPHIM
KPUTEPHUSIM ONTUMAIBLHOCTH. [loydeHHbIe TaKUM 00pa3oM PeryasTOphI SBISIOTCS ONTHUMATbHBIMUA
U YCTOWYMBBIMM 1O OTHOLICHMIO K 3aJ0)KEHHBIM B HMX OCHOBY MOJEISM  pEeaJbHBIX
TEXHOJIOTUYECKUX TIPOIIECCOB - OOBEKTOB YIpPaBIEHHs U peryimupoBanus. OIHAKO YacTO METOIIBI
YIPOUICHUST W JIMHEapu3allui, TMpHUMEHsSeMble K HEJIWHEHHbIM, TUHAMUYECKHM, HEYETKO
OTIpeNIeICHHBIM OOBEKTaM HE JAl0T OXKHIAEMBIX pE3yJIbTaTOB YCTOMYMBOTO YIPABICHHUS M
KEJIaeMOro KayecTBa YNPAaBJICHUs pealbHbIM TEXHOJIOTMYECKUM IpoueccoM. C  yBeTMUHUEHHEM
CIIO)KHOCTH CTPYKTYpPhl OOBEKTa M BBHIMOJHAEMBIX MM (YHKIUH CTAaHOBUTCS BCE CIIOJKHEE
HCMOJIb30BATh KIACCUYECKHUE METO/IbI YIIPABJICHUS.

OnHUM U3 aNbTEPHATUBHBIX METOJIOB MOCTPOCHHS CHUCTEM YIPABICHHS U PETYIUPOBAHHS
00BEKTaMHU, HEYETKO OMNPEIEICHHBIMHU C TOUYKH 3pEHMs KJIACCHYECKOM TeOpuH (Ui KOTOPBIX HE
MOJTydeHa aHAJUTHUYECKasi MOJENb), SBISETCS HCIIOJIb30BAaHUE TaK HA3bIBAEMBIX KOHTPOJUIEPOB
HEYETKOM JOTHKH.

[ToaTomy pa3paboTka peryisiTopoB HEYETKOro VIpaBieHHs Ha 0a3e CyIIEeCTBYIOLIUX
MHUKPOKOHTPOJUIEPOB SBJISIETCS BECbMa aKTyalbHOH 3a/1aueid, Tak KaK I1CeBAOINHEHHBIHEUeTKHI
PerynsTop, MOCTPOSHHBIN HAa OCHOBE HEYETKUX MHOXKECTB HEUETKOTO JIOTHYECKOTO BBOJA-BBIBO/IA,
B YCJIIOBUHU HEONPEIEICHHOCTH BO3MYILAIOIIETO BO3ACHCTBUS, ClIOCOOEH ecrieunTh 0oJiee BHICOKHE
MOKa3aTeNM KauyecTBa MepexXoqHOro npouecca, uem aauuuonnbsiid [THU/]] - erymstop.

Tak, kak B Hacrosiee BpeMs OonbmimHCTBO CAP cTpoutcs Ha 0aze cBOOOIHO nporp
aMMHPYEMBIX MIPOMBITIIJICHHBIX KOHTPOJUIEPOB, MMO3TOMY MMEETCS BO3MOXKHOCTh CO3/1aTh
CHCTEMY C IPUMEHEHUEM HEUETKOTO peryisTopa.

PaccmoTpum cunTe3 Hewerkoro [TM]] perymstopa Ha 6aze mukpokonTpoimiepa SIMATIC
7- 1200 mpu moMoIH MakeTa MPUKJIAAHBIX mporpamm MatLab.

CTpyKTypa HEYETKOTO PETyJsTOpa COBMAAAET CO CTPYKTYpPOH HEYETKOW MOAETH C OXHHUM
BBIXOJIOM U 3aBUCHT OT OOBEKTa YNpaBJICHHUS U Mpoliecca YIpaBJICHHUS, a TakKe OT TpeOOBaHMH K
ero kadectBy. [lockonbKy chepa mpUMEHEHHsI HEYEeTKOTO YIPABJICHUSI OYSHb HIMPOKA, BO3MOYKHBI
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pa3liMyHbIe CTPYKTYpPbl PEryisiTOpa, OTIWYAIOLIMECS YUCIOM BXOJOB, HEUETKUMHU MHOYKECTBAMHU,
GYHKIUSMU TPUHAUICKHOCTH, (OPMOI YIPaBISAIONIMX MPaBWI, TUIAMU MEXaHHW3MOB BBIBOJA U
Metonamu aeddazudukanuu.

Ha Bxojn perymsaropa mocTymnaer HEOOXOAMMOE JJisi PELIEeHUS KOHKPETHOM 3aJaud 4Yucio
BXOJIHBIX CHUTHAJOB. B HE4eTKOM perynsrope MpoMCXOIUT mpoueaypa ¢azudukanum, T.e. UCXOAs
U3 TEKYILEro 3Ha4YeHUs YETKOro CUrHajla, Ha OCHOBAHMM W3BECTHBIX (YHKIUHI MPUHAICKHOCTH
Ka)KJJOMY CUTHaJy YETKOI0 BEKTOpa MPUCBANBAETCS ONPEEIEHHOE BXOAHOE 3HaueHue. [IporpamMma
HeuyeTkoro Jioruueckoro BeiBoga (FIS-cTpykTypa) Ha CHOBaHMM HEUETKON 0a3bl 3HAHUI CTABHUT B
COOTBETCTBUE KAXKJIOMY BXOJHOMY BEKTOPY 3HA4CHUH HEYETKUH BEKTOD, SABJIIOLIUNCA
pEe3yJIbTaTOM HEUYETKOTO JIOTMUYPETYJISTOPOM €CKOTO BBIBOJA. 3HAUYECHHUSIM JIMHTBUCTHUECKUX
MEPEMEHHBIX, COCTABJISIOMIMX BBIXOJHOM BEKTOp, HAa OCHOBAaHMHM (YHKUUH MPHUHAIICKHOCTU
CTaBSITCS. B COOTBETCTBUE ONpEJICTICHHbIC YETKHE 3HAUEHHUs, 00pa3ylole YeTKUW BEKTOp, T. €.
MIPOUCXOIUT Tporienypa AedazuduKarim.

B HewetkoM perymsarope Ha ocHOBe cdopMynupoBaHHBIX TmpaBuia TtHna ECJIM-TO
ocyiiecTBisieTcss (HOPMHUPOBAHKE JIOTMUECKOTO PEIIEHUs — MOJyuYeHUE HEYETKOrO0 MHOXECTBA B
dbopMe pesynpTUpyIOUIel GYHKIMM OpuHaiiexHocTU. [lepeBoa Tekymux 3Ha4€HUN BXOJHBIX
MIEPEMEHHBIX HEUYETKOTO PErylsTopa B JIMHTBUCTHUYECKHE BEJIMYMHBI HA3bIBAIOT MPOLETYpPOi
dhaz3udukanum.

CrpyKTypHas cxema ¢ ICEBAOJIMHEWHBIM PETyJIATOPOM IIPUBE/IEHA Ha pUC.2.

|f@f|
—- / >< — -

o .
= TL(5) = SIgH

Pucynok 2

[IceBnoNMHENHBI HEYETKUM PETYIATOP BKIKOYAET B CBOM COCTaB HEYETKOE IICEBJO
KOPPEKTHpYIOIee YCTPOHCTBO (pHucC.3) MocleAoBaTelbHO coenuHeHHoe ¢ kiaccuueckum [TH/JI-
perynstopoM. [loactpoiika mapamerpoB [IKY ocymiectBisieTcss mo MOAYIIO OMMOKA M CKOPOCTH
HM3MEHEHHS OLIMOKHU o ' -

MCEBAOMMHENHBIA
HEYETKMIA PEVAATOP

Dazzid MKaL A

v
MKY ‘—-{ nua Iﬂ»{ oy |7—»5’(¢)

1- OGnok onpeneneHus MOayIs, 2 - UHTErpo-AuddepeHInpyoliee 3BeHO, 3- 3HAKOBBIH
omneparop Sign, 4 - yCTpOHUCTBO NTEPEMHOKECHHS
Pucynok 3 — Cxema TICEBIOJIMHEHHOTO KOPPEKTUPYIOIIETO YCTPOMCTBA C (ha30BBIM
OTIEPEKEHUEM.
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Ucnonezyem TIKY c¢ ¢a3oBbIM omepexeHHeM, TaKk Kak OCHOBHBIM  Hemoctatkom [1M]I-
perynaropa sBIseTCs Hamu4re (pa3oBOro 3ama3abIBaHUS U BBICOKAs YyBCTBUTEIBLHOCTh K IIOMEXaM
B HU3MEpPUTEIILHOM KaHajle, IIO3TOMY OH HE€ BCEerja MOXET JaTb  XOpollee  KadyecTBO
perynupoBanus [3].

[TpoBepka pabOTOCIOCOOHOCTH HEUETKOrO pEeryysTtopa MpoBoawiach B makere Simulink
cpensl MatLab na npumepe CAP ¢ o0bekToM BTOpOro mopsaka. Cxema MOJACIUPOBaHUS PAOOTHI
CAP c ncBenoaMHEMHBIM HEUETKUM PETYJISITOPOM IpeACTBalieHa Ha pucyHke 4. B ganHoi cxeme
JUISl aBTOMATUYECKOW MOJACTPOMKHU MOCTOSIHHOM BPEMEHH 7 MCEBIOJMHENHOIO KOPPEKTUPYIOLIETO
ycTpoiicTBa, wucmoib3yeTcs S-Function, koropas paboTaeT 1O HAMKMCAHHOMY CIEHHATbHBIM
obpazom M-aiiny.

Mogenupyem CAP B ITITIT MatLabSimulink (Puc 4)

> vl

Abs m—’l izmen_param1

du/dt S-Function
— Fuzzy Logic

Derivative Controller

with Ruleviewer

A 4

v

Y

8524541
Froduct  PID Controller TrarsfaFon? Scope
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Pucynok 4

[Tonygaem xpuBbie mnepexomnoro mpoiecca B CAP ¢ wmaccuueckum [TU/-perynsitopom
(Puc5a) u HeyeTKUM NICEBAOIMHEHHBIM PETYIATOPOM JHomoaHeHHBIM KY ¢ Ga30oBeIM omnepeskeHuemM
(Puc.5.6).
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Takum oOpazom, U3 rpaduKOB CJIEIyeT, YTO HAWIYUIIMHA pe3yabTaT pPeryIHpOBaHUS
JIOCTHTaeTCs IMPH MCIOIb30BAaHUM HEYETKOTO IICEBIOJIMHEHHOro perynstopa. Bxomsmee B ero
COCTaB TICEBJIOJMHEHHOE KOPPEKTUPYIOIIEE YCTPOHCTBO MO3BOJSAET 00ECIEUNTh XOpOoIlee Ka4eCTBO
peryaupoBaHus IMPH H3MEHEHUH IapaMeTpoB OOBEKTa YNPABICHHS, YTO JOCTHTAeTCs ITyTeM
OIIpEJICJICHUS €0 ApaMETPOB Ha OCHOBE ariiapaTa HeUeTKOW JIOTHKH
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PABHBIE BO3MOKHOCTHU KAXKJIOMY I'PA’XKJAHUHY B HOBOM
KA3AXCTAHE
(o IMocaanuro I'naBel rocyaapersa K. K. TokaeBa napoay Ka3zaxcrana ot 01.09.2022 r.)

KAHA KASAKCTAHIA 9P ASAMAT YIIIH TEH MYMKIHAIKTEP
(Memaeket 6acmbichl K. K. TokaeBToiH 01.09.2022 :kb1iarbl KazakcTan XxajJakblHA
Koagaybl 00ibIHIIA)

EQUAL OPPORTUNITIES FOR EVERY CITIZEN
IN THE NEW KAZAKHSTAN
(According to the Message of the Head of State K.K. Tokayev to the people of
Kazakhstan dated 09/01/2022)

AnHoTauusi. B cratbe paccmaTpuBaroTcs Tpu (akropa TapMOHMYHOIO Pa3BUTHA
Ka3axcTaHCKoro oomiectBa, oOo3HaueHHble B [locmanuu ['nmaBel rocymapctBa K.K. Toxaesa
Hapony Kazaxcrana «CrpasemuBoe rocynapctBo. Ennnas Hanus. binarononydnoe o0miecTBo» OT
1-ro centsi6ps 2022 ronma. 1o — obecriedyeHre 370POBbS HAIMM, MOBBIILIEHUE YPOBHSI CHCTEMBI
obpa3zoBaHus U peopMupoBanue coruanbHol chepbl. KpurepueM peanuzany MOCTaBICHHBIX B
[locmanum cTpaTernyecKux OpPUEHTUPOB yKasbiBatoTcs Jiroaud. Ilostomy cmpaBemiuBoe
pacripesielleHue HalMOHAIbHBIX OOraTcTB M IpPEIOCTAaBICHHE PABHBIX BO3MOMKHOCTEH KaKIOMy
TPpKIAHUHY — 3TO KJITFOYEBas 1EIb Oy Iymux pedopM.

Cpenu HanpaBieHuil pehopmupoBanus MeIUIMHBL B [locnanuu, npexae Bcero, yKa3blBaeTcs
HeZ0(MHAHCUPOBAHUE OTPACiAM, B CBSI3U C Ue€M, MPEIyCMOTPEHO NEePecMOTPETh MOAXOMAbI K
(UHAHCHPOBAHUIO 3/IPABOOXPAHEHUS U KOMIUIEKCHOE YIy4llIeHHe MeAULIUHCKOW HHPPACTPYKTYPHI.

B otHOomenun pedopmupoBanus cuctembl oOpazoBaHus B Ilocnanum peub ugér o6o Bcex
YPOBHAX 00pa3oBaHus — OT JOHIKOJIBHOTO 10 BbIcIIEro. [IpHOpUTETHBIM 3]1€Ch SBISETCA
MOBBILIEHHE 3apa00THOM IUIAaThl U COLIMAJIBHOTO CTaTyca MeJaroros U BocnuTareneil. B oTHomenuu
pepopmupoBanusi B cepe Bbiciiero obpazoBanus B [locmanum cTaBUTCS 3a7aya JTOCTHKEHHUS
COOTBETCTBHS MEKy KaueCTBOM 00pa30BaHUS B By3aX U CTOMMOCTBIO 00yUEHUSI.

Pemienue conuanbHbIX MpoOJieM B CTpaHe — 3TO KpaeyroiabHbli kameHb [locnanus. ITostomy
npejaaraeTcsi BHEAPUTh HOBYIO METOAMKY ONpeNeieHHs] MHUHUMaJbHOW 3apaOOTHOH IJIaThI,
OCYILECTBIICHHE MEHCHOHHON pedopMbl, BBEJCHUE €IUHOW CHCTEMBbl aJPECHON COIUAIbHOU
MTOMOIIIH, PEMICHUE MPOOJIEMBI MOJIOAEKHONU 0€3pa0OTHIIBI.

KiroueBbie cnoBa: Ilocnanue I'maBsl rocyaapcTsa, 310pOBbE HALlMU, MOBBILIEHUE YPOBHS
cUcTeMbl 00pazoBaHusi, peOpMUPOBAHNE COLTUAIBHOMN ceprl, HeAO0(DUHAHCUPOBAHNE MEIUIIUHBL,
Ka4yecTBO 00pa30BaHus, MOBBIIIEHHE 3apa00THOM IIaThl, IEHCHOHHAs pedopMa.
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Annarna. Makanaga 2022 xxbuiasiH 1 KeIpkylieriaae eTkeH Memiieket 6aciibichl TOKaeBTHIH
Kazakctan xankplHa «OAiuT MemileKeT. bipikkeH yiT. OpkeHaereH Koram» arTel JKosaybiHza
KOPCETUITeH Ka3aK KOFaMbIHBIH YHJIECIM/II JaMyBIHBIH YII ()aKTOPBI KapacThIpbutaasl. Onmapra — yiIT
JICHCAYJIBIFBIH KaMTaMachl3 €Ty, O11iM Oepy KYHeCiHIH JACHTCeHIH KOTepy KoHE dJICYMETTIK CajlaHbl
pedopmanay cananapbel >kataapl. JKommayna OCNTUICHIEH CTpATETHSUIBIK Oarmapiiapibl JKy3ere
aceIpy/IbIH KpuUTepHuii — amamzaap. Jlemek, YITTBIK OailJIBIKTBI oAin Oedir, opOip a3aMaTkKa TEH
MYMKIHJIIK Oepy — annarsl peopmanapasiH 6acThl MaKCcaThl.

XKonnayna wmeaunmnHanel pedopmanay OarbITTapbIHBIH 1MIIHAE, €H aJJbIMEH, CaJlaHbIH
KETKUTIKCI3 KapKbUIAHIIBIPYBl KOPCETUINeH, OCBhIFaH OailIaHBICTHI JIEHCAYJBIK CaKTay CajachlH
KapKbUIaHIIBIPY TOCUIAEPIH KalTa Kapay »KoHe MEeAMIMHANBIK MHOPAKYPBUIBIMIIBI KEHISH I TYp/e
KETI1IPY >KOCTIAPJIAHBIIT OTHIP.

birim Gepy xyiecin pedopmanayra keneTiH Oojcak, JKonmayma MeKTenke IeHiHri OLTIM
OepyieH OacTar KOFapbl OKY OpBIHAApBbIHA JISHIHT1 OlTiM OepyaiH OapibIK ACHreIepi KAaMThIIFaH.
byn xepne ycrazmap MeH TopOuWenIiiepiiH €HOEKaKbIChI MEH OJICYMETTIK JKaFJallblH KOTepyre
O6aceiMIbIK Oepineni. XKoraprel OiniM camachiHAAFbl pedopmanapra KaTeICThl JKommayna »Koraprbl
OKY OpBbIHJApBIHJAFBI OUTIM camachkl MeH Ou1iM Oepy KYHBIHBIH COMKECTIriHEe KOJ JKETKi3y MIHJETI
KOMBLIFaH.

Enneri oneymertik mocenenepai memy — JKonmaynsiH ipretacbl. COHIBIKTaH €H TOMEHT1
KaJIaKbIHbI aHBIKTAY IBIH KaHa 9/IICTEMECIH eHT13Yy, 3eiHeTaKbl pe)opMachIH Ky3ere achIpy, aTayibl
QJIEYMETTIK KOMEKTIH OipbIHFail KYHeCiH €HTi3y, jKacTap apachbIHAAFbl KYMBICCHI3JIBIK MOCENIECIH
ICTTY YChIHBUIATBI.

Tyiiin ce3mep: Memneker GaciibichiHbIH JKOAaybl, YIT IEHCAYIBIFBI, O11iM Oepy KyieciHiH
JICHIeHiH KOTepy, JICyMETTIK callaHbl pedopmaiiay, MEIUIIMHAHBI JKETKITIKCI3 KapXKbUIaHIBIPY,
O151iM camnachl, JKaJaKbIHbl KOTepy, 3eiHeTaKkbl pedopmackl.

Abstract. The article discusses three factors of the harmonious development of the Kazakh
society, indicated in the Message of the Head of State K.K. Tokayev to the people of Kazakhstan
“A Just State. United nation. A prosperous society” dated September 1, 2022. These are ensuring
the health of the nation, raising the level of the education system and reforming the social sphere.
The criteria for the implementation of the strategic guidelines set in the Message are people.
Therefore, the fair distribution of national wealth and the provision of equal opportunities to every
citizen is the key goal of future reforms.

Among the directions for reforming medicine, the Address, first of all, indicates the
underfunding of the industry, in connection with which it is planned to revise approaches to
financing health care and comprehensively improve the medical infrastructure.

With regard to reforming the education system, the Address refers to all levels of education -
from preschool to higher education. The priority here is to increase the salaries and social status of
teachers and educators. With regard to reforms in the field of higher education, the Address sets the
task of achieving a correspondence between the quality of education in universities and the cost of
education.

Solving social problems in the country is the cornerstone of the Message. Therefore, it is
proposed to introduce a new methodology for determining the minimum wage, implement a pension
reform, introduce a unified system of targeted social assistance, and solve the problem of youth
unemployment.

Key words: Message of the Head of State, health of the nation, raising the level of the
education system, reforming the social sphere, underfunding of medicine, quality of education,
wage increase, pension reform.

BBenenue. [Tocnanne ['maBel rocygapctBa Kacsim-XXomapra Kemenosuua TokaeBa Hapomy
Kazaxcrana Hocut Ha3Banue «CnpaBemnnBoe rocyaapcrBo. Enumnas Hauus. bnaromonydnoe
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obmectBoy» [1]. Kputepuem peanuzanmu nocraBieHHbIX B [lociaHuy cTpaTerHyeckux OPUEHTUPOB
ABJISICTCA UEJIOBEK WM JIIOAM Kak coobmectBo uMHAMBUIOB. B myHkte Ne3 Ilocmanus mnon
HazBaHMeM «CTpaTernyeckue MHBECTULMH B Oynylllee CTpaHbl yKa3aHo, uyTo Jlrogu — 3To riiaBHas
LIEHHOCTh Haimed crpanbl. [loaToMy crnpaBennnBoe pacnpeneieHHe HAlMOHAJIbHBIX OOraTtcTB U
MPEOCTaBIEHUE PABHBIX BO3MOXKHOCTEH KaXKIOMY TPOXKIAHUHY — 3TO KIIOYEBas IeNb OyTyLIHX
pedopm.

B Ilocnanum yka3aHO, 4TO TapMOHHUYHOE DPAa3BHTHE Ka3aXCTAHCKOTO OOIIECTBA BO3MOXKHO
TOJIBKO TIPU YCJIOBUM OO€cliedeHus, Mpexae Bcero, TpéX (PakTOpoB — oOOeCledYeHUs 3/10pOBbs
HAIlMH, TIOBBIIICHHS YPOBHS CUCTEMbI 00pa30BaHus M peOPMHUPOBAHUS COLUATIBHON CEpHlI.

Matepuaibl M MeTOABI. B cTaThe ObLIM HCIIOIB30BaH OPULIMANIBHBIN JoKyMeHT — [locnanue
I'nmaBsl rocynapcerBa K. K. Tokaesa Hapony Kazaxcrana ot 01.09.2022 r., a Takxke Tpy/sl
kazaxcraHckux ¢uiocodon (JI. AxGaeBa, A. AkGaeBa), U aKbIHOB A1TOXH 3ap-3amaH XIX Beka
(dynar babaraitymnsr).

B uccnenoBanuy nCHOIb30BATIUCH CIEAYIONINE METOABIL:

1) KOMIUIEKCHO-CUCTEMHBIN TOAXOM, MO3BOJIMBIIMN TPOJEIATh aHAIU3 TPEX YCIOBUMN
obecreyeHrs TapMOHUYHOI'O Pa3BUTHSL Ka3aXCTAHCKOI'O OOLIECTBA — YIIYYIIEHUs 370POBbs HAIUH,
MOBBIIIEHUS YPOBHS CHUCTEMBI 00pa3oBaHus U peOPMHUPOBAHUS COLUAIBHON CHEPHI;

2) CpaBHUTENIbHBIM aHaIN3, MO3BOJSAIOUIMNA IOKa3aTh 0O0IIee M OCOOEHHOE B Pa3IMYHbIX
MpoeKTax  npemioxkenus [locnanus no ymydmennto 0603HaueHHBIX TPEX chep;

3) ucropuko-¢puiaocohckuil MeToJl, CnocOOCTBYIOLIMI MOKa3y >KUBOIO IpUMeEpa B3IJISLA0B
MBICJIMTENICH Ha MPOOJIeMy 3/I0pOBBsi, 00pa30BaHUS U COLMAIBHON CQEphl, a TaKKe BBISBICHUIO
IIPEEMCTBEHHOM CBSA3M B PA3JIMYHBIX TPAKTOBKAX BBILICYKA3aHHBIX IPOOJIEM.

4) oOueHay4yHble METOJAbl — aHallu3, CUHTE3, a0CTparupoBaHUE, CHCTEMAaTHYHOCTD,
000CHOBAHHOCTb BBIBOJIOB, OIIOPA HA JIOTUKY.

Pe3ysabTathl u 00cy:kaenue. [IpoGiema obecriedeHUs 310pOBbSI HAIUH — 3TO COIMAJbHAS
npobaema. LlenocTHbIN, KOMIUIEKCHBIM MOAX0A K Heil Obu1 xapakrtepeH euie B JpeBHeit Muauwm,
HpesueM Kutae, Tubere nu Cpennem Bocroke. Hayka o 310poBbe HUKOIZIa HE paccMaTpHUBallach
otaensHO oT (unocoduu Beenennoit u KocMoca. 310poBbe denoBeka CUMTANIOCh OPraHUYECKOM
YacThbIO KU3HEAESITEIbHOCTH BceleHHOM, Tak Kak 4YeloBeK MOJy4aeT 370pOBbE, B H3BECTHOM
CMBICIIE, KaK J1ap MPHUPOJIbI U OT HETO 3aBUCHUT, OY/ET JI 3TOT Jap MPUYMHOXKEH.

B Tlocnanuu Ilpe3unenta obo3HaueH Ay peOpMUPOBAHHUS MEPBBIA aCMEKT 0OecreyeHUs
3l0pOBbS  HALlUKM —  COLMAJIBHO-TIOJINTUYECKUH, KPOME  MOPAJIBHO-3CTETUYECKOTO U
NCUX0(U3HOIOTHYECKOTO.

®unocodp Hosoro Bpemenu (XVII B.) benenukt CriuHO3a paccMaTpUBall 3I0POBbE YETOBEKA
KaK Ba)KHEHIlIee YCIOBHUE €ro COBEpUICHCTBA. B COOTBETCTBUM C ATUM MEAMIIMHA JI0JKHA CIYXKUTh
O5aropoHOM IIeM  BCECTOPOHHETO Pa3BUTHUS HMHIUBUAA — JOCTHXKEHHMIO (DU3HYECKOTO
COBEpIICHCTBA, O3HAYAIOIIET0 HE TOJBKO 370pPOBbE TEJIECHOE, HO M 3J0pPOBbE ICHUXHUYECKOE.
[ToMOIIHUKOM B 3TOM SIBJISETCS BeACHUE «370pPOBOT0 00pasa KU3HU», BBEACHHOTO B MEIUIMHY
['unmokpaToM, MaKCHUMallbHO HWCKIIIOYAIOUIUM JEHCTBHE BPEIHBIX s 370pOBbs (DaKTOPOB,
BKJIIOYAIOIMX  BHJBl  JIEBUAHTHOIO TIOBEJCHMS: QJKOIOJIM3Ma, HAPKOMAaHUHU, CyUIUAa,
npectynHoctd. Hemanast ponp B peanuzanuu «3A0pOBOro oOpasza >KM3HH» WrPalOT 3aHATUS
(GU3KyIbTYypOl, KOTOpBIE TOBBIIIAIOT COMPOTUBIAEMOCTh MOJIOAOIO OpraHu3Ma CTYICHTOB
00J1€3HM U MOOMIIN3YIOT UX 3aIlUTHBIE CUJIBI.

I'maBHO# mpoGiieMoili COBpeMEHHON MEIUIMHBI SBiIseTcss 00phba C COLMANbHO 3HAYMMBIMU
3a0oneBaHUsAMHU, K KOTOphIM HaumHasg ¢ XIX Beka, oTHocunu TyOepkyse3, mo3zxke B XX Beke
CIIMN]I, oHKONOTHYECKHE U Icuxoyornueckue 3adonesanusa. A ¢ 2019 roga k HUM J0OUBaJCS U
COVID -19, Hanecmuii 3HaUNTENBFHBIA YPOH HE TOJIKO HACEJICHUIO HAIICH pecryOJIMKH, HO U BCEH
Hamen [Inanerst.

Bpewms Bupychoit snugemun «COVID-19» oT KOTOpo#l MBI TOJIBKO-TOJBKO OTOLUIH, OBLIO
TPYJAHBIM BPEMEHEM, CBSA3aHHBIM C TATOTaMHU BBIHYKJIEHHOW 3aTBOPHUYECKOM JKU3HHU JIOAECH M3-3a
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pacrpocTpaHeHHsT NPAKTHYECKM BO BCEM MHUpPE CMEpPTENbHOM BUpycHOM wuH(ekuuu. Hamm
COOTEUECTBEHHUKH, CIIOTUBIINECS BOKPYI OOIEro ropsi, AOCTOMHO BBIHECIU TSkKKOEe Opems
rio6anpHOro OeJCTBHS MOJ00HOE BOGHHOMY BpeMeHH nepuoja Benwkoit OTeuecTBEHHONW BOWHBI,
MOKa3aB efuHeHue ayxa Bceil Hauuu. C 3TuM (DaKTOpOM CBSI3aHO Hallle HEBOJIbHOE OOpalleHHe K
TeMe MaTPHOTH3Ma, IO3BOJIIONICE HaM, JKUBYIIUM CETrOJHS IMOJ MHUPHBIM HEOOM, IOIOJHHUTH
KOIMWJIKY UCTOPUYECKON MaMsITH HapoJa AyXOBHOM 3HEpruei ciaBHbIX OOPIIOB B MIPOTHUBOICHCTBUU
sToil HanacTu — yyMe XXI Beka.

B nepuon snuaemMun Mbl BCHOMUHAIN U3BECTHOE BBIPAXKEHUE U3BECTHOTO Ka3aXCKOTO aKblHA-
KbIpay (mosTta-ckazurens) Jynata baGaraitynel smoxu «3ap-3amaH», HACTYMUBIICH, IO MHEHUIO
akblHa, mnocie npucoenuHenus Kazaxcrana k Poccum: «Kunbl-Kwiibl 3amaHzbl, 3aMaHfa cai
amamael» [2, c. 198]. C apyroil CTOpOHBI, HAOIIOMAETCS MPOSBICHUE BCEHAPOIHOTO AacIeKTa
TParuyeckoro B IEHHOCTHBIX OPUEHTAIMAX Ka3aXCTAHCKOTo O0IIEeCTBa, KaK U B TBOPUECTBE [TO3TOB
3M0XU «3ap-3aMaH», ONUCHIBABILINX COBPEMEHHOE UM BpEMs KaK BPEMsI HEIaTHBHBIX IIEPEMEH, KaK
TOPECTHYIO 3MOXY, KaK HeycToHunBoe BpeMsi: «Kalrbuibl 00116l 3aMaHbIM. 3aMaHbIM OyJiaii OosFaH
COH, Talrak Oonapl TabanbiM» [3, c. 272]. Ilocie wnenaoro psga CKOPOTEUHBIX CMEPTEH OT
KOpPOHaBHpyCca MHOTHE OIICHMBAIOT CBOIO JMOXY KaK «0OMaHYMBOE, WIUTFO30pPHOE OBITHE»
(«oKaJIFaHILbI TYHUEY), B KAUYECTBE €r0 KPUTEPUS BbIAEIAS ITUUECKYIO KATETOPUIO «CMEPTh». Takoe
Tparu4ecKu-necCUMUCTUYECKOE OMpeIeieHne Ka3axckoro obmiectBa koHna XIX Beka kak Helb3s
TOYHO COOTBETCTBOBAJIO YMOHACTPOSHHSIM Ka3aXCTaHCKOTO OOIIECTBa BO BPEMsI ITaHIEMHUH.

Hauunas ¢ 19 mapra 2020 roma, ¢ momenTa BBeaeHus Ilpesunenrom PK Kaceim-XKomaprom
TokaeBbIM UpE3BBIYANHOIO IOJIOKEHUS B CTPaHE B CBSI3M C MUPOBOW INaHJIEMHEN KOPOHABUpYCa,
Ka3aXCTaHCKUWA HapoJ MOOUIM30Bal BCE CBOM CHIIbI, YTOOBI MPOTHBOCTOSTH HABUCIICH HaJ
HapoJoM yrpos3e. ['7laBHOHM Lienpl0 KapaHTUHA OBLIO CTPEMJIEHME OCTAaHOBHUTH PAaclpOCTPaHEHHE
unpexkuuu. [Ipesunent PecnyOnuku mopydun yAenuTh 0co00€ BHUMAHHE DPELICHUIO MPOOIeMbI
OecriepeOOHOTO  OOecTeYeHnss TOPOACKOTO HACEIEeHUs MPOJOBOJIBCTBHEM M IMOCTOSHHO
OCYUIECTBJISATh KOHTPOJIb 3a LIEHAaMU Ha COLIMAJIbHO 3HAYUMbIE TOBaPBI.

[ToaTomy 0OHOBIEHME MEIULMHCKON oTpaciu B PecnyOsuke siBisieTcss camMOd akTyallbHOMN
npobiemoii. Hama MenuiuHa JOKHA TOCTUYB TAKOTO KE BBICOKOTO YPOBHS Kak U B Pa3BUTHIX
ctpaHax EBpormbl, A3un 1 AMepuky, 4ToObl Ka3aXCTaHCKUE TpakJlaHEe 3HAJM, YTO UX BbUIEUAT U Y
ce0st Ha Ponnne, 6e3 oOpalieHus K 3apy0eXHbBIM CIIEIHATICTaM — BpayaM.

Cpenu HampaBieHuil peopmupoBaHust MeauLMHbI B [locnanuu npexae BCero yka3blBaeTcs
XpOHHYECKOe HeTO(PUHAHCUPOBAHHE OTPACIU, YTO MPHUBEIO K TOMY, YTO 3aCTpaxOBaHHbBIE
rpaXx/JaHe HEAOIOJIyYaloT TOJIOKEHHBIH MM 00bEeM MEIUIMHCKUX yclyr. B cBa3u c uem, B
[Tocnanun mpeayCMOTPEHO MEPecMOTPETh MOAXOAbl K (PMHAHCHPOBAHHUIO 3/PaBOOXPAHEHUS U
COLIMAJIbHOM c(epbl B LIEJIOM.

B cBsi3u ¢ 3TUM OBIITM 0003HAYEHBI CIIEAYIOLINE TPUOPUTETHBIE TEHCTBUSA:

— 3aIyCTUTh CUCTEMY JI00pOBOJILHOTO MEIUIIMHCKOTO CTPAXOBaHUS;

— KOMIUIEKCHO VIYUIIUTh MEIUIMHCKYI0 WHOPAcCTpyKTypy, B TOM YHCIE MOCPEICTBOM
roCy/1apCTBEHHO-YaCTHOT'O TApTHEPCTBA;

— peanu30BaTh HALIMOHAIBHBIN MPOEKT, HALIEICHHBIH HAa HYXIbl CENbCKUX KUTEJNEeH Haien
CTpaHbl, BKJIIOYAIOIIUNA MOJEPHHU3ALUIO PANOHHBIX OOJBHUI, B KOTOPBIX JIOJKHBI IMOSBUTHCS
WHCYIbTHBIC IIEHTPBI, OTHACJCHHS XUPYPTrUW, peaHuMalud U peaOuIuTaluu; pa3BUTHE
TeJIeMEeIUIMHBI, KOTOpasi OTKPOET JOCTYI K KBATHU(PHUIIMPOBAHHOW MOMOIIM KUTENSIM OTJIaIeHHBIX
pailoHOB; co3llaHue MHOTOMPOUIBHBIX YHUBEPCUTETCKUX OOJBHHII M KIUHUK; YBEIHMYEHUE B
TE€YEHHE TPEX JIET €XKEr0IHOT0 KOJIMYeCTBa IPAHTOB Ha MOATOTOBKY B pe3uaeHType Ha 70%.

Hapsiny ¢ obGecrieduenneM 310poBbs Haluu B [locnaHuy rOBOPUTCS. U O MOBBILIEHUH YPOBHS
CUCTEeMbI 00pa30BaHUs KaK pemaronieM (pakTope MOBbINIEHHS TOTEHIINAaa HAllUH.

3neck mpuBomsTcs cioBa Markana JKymabaeBa cTaBIIME€ HApOAHON MyapocThio — «En
O0oJaMbIH JeceH, OeCITIHIl Ty3e» WM €CIU CKa3aTh TOYHO B COOTBETCTBHU C KOHTEKCTOM —
«Kenermerinai Ty3eriH keice, alasiMeH OeciriHii Ty3e» («byaymiee crpaHbl OepéT cBOe HayYalIo ¢
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KonbiOenny»). «KymabaeB MOJOH ropedr U TParndeckoro packasHus M3-3a OTCTAJIOrO COCTOSHHUS
CBOETO Hapoja, HAXOJAIIerocs Ha HU3KOM CTYNEeHW pa3BUTHS 10 IMPUYMHE CBOCU JIGHH U
neBexectBa: «Kosrain, Kazak, 0u1iM i31ep ke3 keami» (ctux. «Copisl Kazak») [4, ¢. 42].

To ects uMeercs B BuIy TOT (hakTOp, uTO Oyayllee uyeloBeKa 3aBUCUT OT €ro KOpHeW —
MPEX/Ie BCEro OT €ro reHo(oHAa W MOTOM YK€ OT BOCHHUTAaHUS M oOpazoBaHus. HerpamoTHble
3a0utele Matepu, kak otnucan KymabaeB B cBoéMm Ttpyne «llemaroruka» BOCIPOU3BOAAT
HerpaMoTHOe H 3abutoe Oynymee mnokoneHue. llosTomMy s mporpecca HauuMy CHayana
Heo0X0IMMO 00pa30BbIBaTh POJUTENCH — 0COOCHHO MaTepeil, a IOTOM YyXKe UX JETeH.

B otHOmenun pedopmupoBanus cucteMbl obpazoBanus B Ilocmanuum peub unér o000 Bcex
YpOBHSIX OOpa3oBaHMsl — OT JOHIKOJBHOTO JO BBHICIIEr0. 3/eCh TaKKe Kak U B OTpaciH
3IpaBOOXPAaHEHHs, MpeXaAe Bcero, lIpesnaeHToM craBUTCS MpoOiieMa MOBBILIEHUS 3apadOTHOU
IUIaThl M COLMAIIBHOTO CTaTyca MeJaroros u Bocnuraresneil. Cpasy ke Ha yM NPUXOJUT 3HAMEHUTOE
U3pEUYECHUE MPEICTABUTENEH MapKCcHU3Ma O TOM, 4YTO «bBbITHE ONpeleNnsieT CO3HaHUE», TO €CTb,
HUMeeTcs B BUy, TO, YTO YPOBEHb HAIICH )KM3HU OINpPEAessieT U YPOBEHb HAILIETO MBIIUICHHS, U YeEM
HUKE OSTOT YpPOBEHb, TEM HIDKE YpPOBEHb B3palllMBAEMOI0 HaMM — II€Jaroramu, OyIyIlero
nokoneHust. [lostomy B [locnanuu u roBOPUTCS O TOM, YTO aTTECTOBBIBATD, IPEKIE BCET0O, HYKHO
HE JIETCKHE CaJibl, @ BOCIIUTATEIEH.

He cnyuaiino daktopom dopmupoBanus ycnemrHoi Haiuu B [locnanuu BbIIEIEHO KaueCTBO
cpeaHero oOpa3oBaHUs, KOTOPOE JOCTHTaeTcs JIOCTOWHBIMH YCIOBUSIMH JUISI OOY4eHHUS W
BCECTOPOHHETO PAa3BUTHUS KaXKJIOTO Ka3aXCTAaHCKOTO INKOJNbHHMKA. Ha YTO M HaleneH HOBBIi
HAI[MOHATLHBIN TTPOoeKT «KomdopTHas mKkomay.

B kauectBe OnHOW W3 NPUOPUTETHBIX 3amad  [IpaBUTENBCTBOM  MPEITyCMOTPEHO
CTPOMTENBCTBO HOBBIX MIKOJ. CTOMT 3ajadya yHpa3gHEHHs] pPasHUIBl MEXAY KaueCTBOM
oOpa3zoBarenbHOM MHPPACTPYKTYPHl B rOpojax U cenax. B cBA3M ¢ yeMm, MPEICTOUT MPUHSATHE
HOBOTO CTaHJapTa AaKKPEOUTALWU I[EAarOTHYECKUX BY30B M BBIPAOOTKM HOBBIX TpeOOBaHMN
KOMIIETEHIIMH Mearora.

Cpenu npHOPUTETHBIX MPEAMETOB B CTAPIIMX KJIACCaX BbIAEIEHBI MPEIMEThl €CTECTBEHHO-
MaTeMaTHYeCKOro IMKJIa M AaHMVIMHCKOro s3blka. M B TOATBEpP)KIEHHE MBICIHM HEMEIKOIro
¢dunocoda-skzucrennnanucra Maptuna Xawgerrepa — <«SI3bIk 3T0 g0M ObITHsI», B Ilocmanun
TOBOPUTCSI 00 0COOOM BHUMaHMHU K IPENOIaBaHUI0 Ka3aXCKOI'0 U PYCCKOI'O SI3bIKOB B IIKOJIAaX. Tak
KaK 3a7jaya BOCIMTAHUS MOJMI3BIYHON JIMYHOCTH — 3TO (OpMHpOBaHHE KOHKYPEHTOCIOCOOHOIO
crenuanucta Oyaylero MOCTUHIYCTPHAIBHOTO OOIIecTBa, KaKUM M CTPEMUTCS CTaTh Hall
Kaszaxcran. B moarBepxneHre He0OOXOIMMOCTH BIIaJieHUs si3blkaMu oOydaromuxcsi B [locnanun
OTMEYEHO, uTo «VIX 3HaHUs — Hallla CHJIa», B YHUCOH OTpa)kasi OpUTrHHAI TaHHOTO BBICKA3bIBAHUS,
MpUHAIeKalero auriuickomy ¢uinocopy Hooro Bpemenn ®@psncucy bakony «3HaHue — cuimay
O IPUOPUTETE pa3yMa U 3HAHUH B 00IIeCTBE.

HNanee B Ilocmanum npoBOAMTCA UJAESI COOTBETCTBUS OPUEHTHUPOBAHHOCTHIO YUEOHBIX
3aBeJICHUI TEXHUYECKOTO U MPOoeCCHOHATBHOIO 00pa30BaHus PealbHbBIMU MOTPEOHOCTSAMHU PBIHKA
TpyJa, AJig TOro, yToObl IMOJIydaeMbleé 3HAHWS M HABBIKU B CPEIHUX CHEIHAbHBIX Y4eOHBIX
3aBeJICHUAX ObUTM BOCTpeOOBaHHBIMH. VIMEHHO C STOH IeNbl0 IUIAHUPYETCS BHEIPEHUE
MEPCOHANBHBIX 00pa30BaTEIbHBIX BayYEpPOB.

B otHomenun pedopmupoBanus B chepe Bbiciiero odpazoBanus B I[locmanum crtaBUTCS
3ajlaya JIOCTHIKEHHUS COOTBETCTBUSI MEXIy KadecTBOM 00pa3oBaHHsS B BYy3aX M CTOMMOCTHIO
o0yuyenus. OTcro/la BBEJCHUE CHCTEMBbI BbIIEIECHUSI 00pa30BaTEeNbHBIX IPAHTOB B 3aBUCUMOCTHU OT
pesynasTatoB EHT 1o pasmepy — ot 30 1o 100%. A Takke mpeaoCTaBlICHHE JbTOTHBIX KPEIUTOB
Ha oOyueHue noj 2-3% rofoBbIX, 4TO OyneT crmocoOCTBOBATH OOJBIIEH TOCTYIHOCTH BBICIIETO
oOpaszoBanus. Ocoboe mecto B [locimanuu npuHaANEKUT U OBITOBBIM IMpOOJIEMaM CTYAEHTOB,
IIpeXx/ie BCero, o0ecrneyeHne ux oOIeKUTHIMU.

W nocneauum myHKTOM pedopMupoBaHMs Bbiciiero oOpaszoBanus B [locianuu sBisercs
pa3BuTHE 00pa30BATEILHOM YKOCUCTEMBI MU (OPMHUPOBAHUE SHAAYMEHT-(DOHJIOB MPH By3axX IO
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IpUMEpPY BEAYLINX YHHUBEPCUTETOB MUPA, B KOTOPBIX Takue (POH/BI LIEIEBOr0 KamuTana SBISIOTCS
OCHOBOHM YCTOHYMBOTO (PMHAHCUPOBAHUS HAYKU U MHHOBALIUH.

Ksuntaccenueit Ilocnanus siBiasieTcsi pelieHuEe CONUAIbHBIX MPOOJIeM B CTpaHe, Korja Io
HACTOSILIEMY HOBBICUTCS 0J1arocoCTOSIHME HapoJa — €ro 3apIulaThl, IEHCUM, CTUIICHINH, [10COOUs
aJIcKBAaTHBIC PHIHOYHBIM LieHaM. B atoli cBs3u [Ipesunent B cBoéM [locnanuu npemyiaract BHEAPUTD
HOBYKO METOJUKY OIIPEIEeICHUs] MUHMMAJIbHON 3apabOTHOM IUIAThl, MO3BOJIAIOIIEH IO3TAIHO
YBEIIMYMBATH €€ pa3Mmep. B 3Toil cBs3u OyaeT OCyHIeCTBICHO MOBBIINIEHUE YPOBHS MHUHUMAIbHOU
3apaboTHOM miatel ¢ 60 1o 70 ThICSY TEHre, KOTOpas OTpasWTCsa Ha jgoxoaax 1,8 MuImoHa
IpaX/iaH.

Ecnu B rocynapcte He yBakalOT CTapOCTb, TO €€ MOJIOZOCTb U 3PEIOCTb HUYEro HE CTOMT.
IToaTOMy ypOBEHb KM3HU IIEHCUOHEPOB, OTJABIIMX CBOM JIyUIIHE I'OJIbl CBOEH CTpaHe, HEOOXOAUMO
HOJHATH HAa JOCTOMHBIN ypoBeHb. [l aToro B [locnanuu npeniaraercs ocyliecTBUTh psf pedhopMm
B IIEHCUOHHOM cepe.

IIpexne Bcero cieayeT MOCIEN0BAaTENbHO JIOBECTH MUHMMAJIbHYIO 0a30BYI0 CTaBKY NEHCHU
10 70% OT mpOXUTOYHOIO MUHUMYMa, a MakcuMaiibHyto — 110 120%. Bmecre ¢ panee npuHATHIMU
pELIEHUAMH 3TO NO3BOJIUT K 2025 rofy yBEJIMYUTh COBOKYIHYIO IIEHCHUIO B cCpeHeM Ha 27%.

[Io mpockbe MHOTOYHCICHHOTO YHWCIAa JKCHIIMH, IEHCHOHHBIH BO3PAaCT KOTOPBIX OBLI
3HAYUTENIBHO TMOBBIIIEH OT 58-mMu 10 63-x set, 1o 2028 roga miuaHupyercs 3apUKCUPOBATH BBIXOJ
KEHILMH Ha MEeHCUI0 Ha ypoBHE 61 rona. KoHeuyHo ke, )KeHIIUHBI, POJUBIIMECS [1035KE YKa3aHHOTO
CpOKa, TaKXe HaJIet0TCs Ha COKpAILEHUEe CPOKOB UX BBIX0J1a HAa IEHCHUIO.

B Ilocnanuu yka3pIBaeTcsl TO, 4TO OOJIBIIYIO 3KOHOMHUYECKYIO IOMOIIb B OCYIIECTBICHUU
NEHCUOHHON pedopMbl MOIJIO Obl ChIrpaTh co3AaHue EIMHOrO HAKOMUTENIBHOIO IMEHCHOHHOIO
donma, Ky/1a MOKHO ObLTO ObI MPUBJICYh YaCTHBIC KOMITAHHHU.

3HauyMTeNbHbIE U3MEHEHUSI HEOOXOAUMBI U B CHCTEME COLlMalIbHOro obecriedenus. W Tak kak
Haie OyayIiee — 3TO JETH, TO OY€Hb BaKHO 3a00THTHCS O HAX C CAMOTO PaHHETO AETCTBa. B cBs3n
c yeM, B [locianuu nmpeuiaraercsi yBelIM4eHUEe  BBIIIIAT IO YXOAY 32 peOEHKOM JI0 MOJIyTopa JIET
yxe ¢ 1 suBaps 2023 roaa.

Jl1sl y4aCTHUKOB CHCTEMBI COLICTPAaXOBaHUs BBIMJIATHI IO MOTEpe pabOTHI MOBBICATCS A0 45%
OT CPEIHEMECSYHOIO J0X0/a, YTO MOMOXET UM OBICTpEEe BEPHYTHCS K TPYAOBOH J€ATEIbHOCTH.
Envnasg cucreMa agpecHOM COLMAIBHOM TIOMOIIM TaKKe€ CTaHET BAXKHBIM  DIIEMEHTOM
Onmarononyuns rpaxnaad. A ¢ 2023 rojga mpaBUTENBCTBOM IUIaHMpYyeTCa BHeIpUTH Lludposyro
KapTy ceMbu U COLMANIBHBINA KOLIEIEK.

He Tonbko netu, HO U MONOAEXD SBISIETCS OJHUM M3 «KUTOB» HAaIIEro OOILIECTBa, BEIb
obecrieyeHrne JUIUIOMUPOBAHHBIX CIEIMAIUCTOB MeCTaMM paboTamMu 10 YpoBHS SmnoHuu, B
KOTOpoil 3adukcrpoBaHo Bcero 2.8% 0e3paboTHllbl, B TOM YHUCIIE U MOJOJEKHOM, SBISETCS LENbI0
Haiero oo6mectBa. [Ipo6iema 6e3paboTHIIBI AUTIIIOMUPOBAHHON MOJIOAEKH, CBSI3aHHOM C BaJIOBBIM
€KEroJIHbIM BBITYCKOM MOJIOJIBIX CHEHMATUCTOB-0aKaiaBpoB, HIIYIIUX paboOTy MOcCiae OKOHYaHUS
BYy30B pECIyONMKH, M HE Haxo[iammux e€, JoKHa ObITh MOJJep)KaHa M pelleHa Ha
rocy/lapCTBEHHOM YpoBHE. B 3Toil cBsi3u rocynapcrBo obemaer B 2023 roay obecrneuyuTh OKOJIO
100 ThicAy MOJOABIX JIIOJACH pazaMuHBIMU pabouyMMmu MecTamu. Kpome TOro st MOJAEp KKH
MOJIOJIKHOTO ~ IPENNpPUHUMATEIbCTBA OYyIeT 3alylleH OTAENbHBI MEXaHW3M JIbIOTHOTO
MUKPOKPEIUTOBaHMS 110A 2,5% roJ0BBIX.

Kaxxnas cembst 1o/kHa 4yBCTBOBATh MOAJAEPKKY FOCYAapCTBa U MOJIYy4aTh pealbHYIO OTAauy
OT HCIIOJIb30BaHMs HAIlMOHAJIBHBIX OorarcTB Hamiel crpasbl. [lostomy cienyrommuii — 2023 rox,
o0bsaBieHnbIn [IpesnnenToB kak «['ox geTeit» mact ctapT HOBo nmporpamme «Hardong — metsamy.

C 1 suBaps 2024 roga niuaHupyeTcs 3allyCK IIPOEKTa, KOTOPBIM AacT BO3MOKHOCTh 50% oT
€XKEroJJHOr0 HMHBECTULMOHHOTO jaoxoia HarmumonanmpHOro ¢(onaa oTYMCHATH Ha crenHaIbHbIE
HAKONUTEJIbHBIE cyeTa JeTel 10 JAOCTHXeHus uMu 18 ner, 6e3 mpaBa JTOCPOYHOTO CHATHS. A 1O
JOCTUKEHUHM COBEPIICHHOJIETUS HAKOIUICHHbIE CyMMbl OYyIyT HampaBjieHbl Ha MpHOOpeTeHue
KUJIbSL M TTOJTy4eHHe 00pa30BaHMUsL.
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Eme oaHOl MHUIMATUBOM CTAHET €XEroJAHOE MepeduciieHne He MeHee 7% OT YHCTOro
noxona ¢onna «Campyk-KasbsiHa» B o0miecTBeHHBIH pona «KazakcTaH XanKblHay.

Bcenomunas 3namenutoe uspeuenune «Kanapsl pemaror Bce!» HEOOXOIUMO CHU3UTH JSPHUIIUAT
Haubosee BOCTPEOOBAHHBIX M BBICOKOKBATM(UIMPOBAHHBIX KaapoB. [losTomMy s LEHHBIX
npodeccuonaioB B chepe Haykd, 3IpaBooXpaHeHus, mpombinuieHHocTH, IT rocymapctso Oyayt
BBEJICHBI [TOCJIA0JIEHUS U TIPEOCTABIISATHCS BU3HI C IPABOM IOJIyYE€HHUS BUJIA HA KUTEIBCTBO.

BoiBoabl. B 3akimrouenun, xotenoch Obl mpu3Bath Haml Hapoj «Bwmecte ctpouts HoBblit
CrnpaBeanuBbiii Kazaxcran!», Tak Kak OT KaXXIOro W3 HAc 3aBUCHT OyJeT M Hauie Oymyinee
CUACTIIUBBIM, a OOLIECTBO CIIPABEIMBBIM U MPOIBETAOIIHM.

Taxum 06pa3zom, cpeu HOBBIX IEHHOCTHBIX OpUeHTUPOB HoBOro kazaxcraHckoro ooiecTsna,
YK€ CTaBsTCS Ha IMEPBOE MECTO HE Cy/p0a CBOEH ceMbH M COOCTBEHHAs Cynp0a u Oiaromnoiydue, a
cynpba Hanuu, Bcero Hapoja. M eciu Mbl OyneM pyKOBOJCTBOBAaTHCS MHEHHMEM H3BECTHOT'O
Ka3axcTaHCKoro nexparora, akajgemuka A. CelitenieBa, KOTOPbIA BBIIEIWI JIBE TIJIaBHbIE
COCTaBJISIONINE HAIIMOHATIBHON TyXOBHOCTU — TOOPOTY, HIIH «OOJIBIIOE CEPALIEY, «UIIEAPYIO TYIITY»
Ka3axa, 1 I'YyMaHUCTHYECKOE MHUpPOBO33peHue [4, c. 3], To CMOXKEM BBIBECTH Hallleé I'OCYIapCTBO
BIIEpE/l U C/IeTaTh Hallle 00IIeCTBO OoJiee IIMBUIM30BAHHbBIM.

CIHCOK HCIO0JIL30BAHHBIX HCTOYHHKOB

1. [Mocnanue I'naBel rocynapcrBa K. K. TokaeBa napony Kazaxcrana [ DnekTpoHHBII pecypc].
—  Pexum mocryna: https:  //ru.sputnik.kz/20220901/poslanie-prezidenta-tokaeva-narodu-
kazakhstana-27179293.html (zara oopamenus: 01.09.2022).

2. bec rachIp KbIpnaiasl: 2 TOMABIK. — AnmaTsl: JXKazymsl, 1989. — T.1. — 384 c.

3. bec rachIp xbIpiaiiasl: 2 TOMIbIK. — Anamatsl: XKazymsr, 1989. — T.2. — 496 c.

4. AxOaca JI.LH. OcCHOBBI Ka3aXCKOH OTHOACTETUKH. Y4eOHoe mocobue // AnMaThl:
Aramypa, 2012. - 264 c.

References

1. The message of the Head of State K.K. Tokayev to the people of Kazakhstan [Electronic
resource]. — Access mode: https: //ru.sputnik.kz/20220901/poslanie-prezidenta-tokaeva-narodu-
kazakhstana-27179293.html (date of address: 01.09.2022).

2. besgasyr zhyrlaidy: 2 tomdyk.— Almaty: Zhazushy, 1989. — Vol.1. — 384 p.

3. Besasyr zhyrlaidy: 2 tomdyk.— Almaty: Zhazushy, 1989. — Vol.2. — 496 p

4. Akbaeva L.N. Fundamentals of Kazakh ethnoesthetics. Textbook // Almaty: Atamura,
2012.— 264 p.

75



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne3(26)2022

DOI 10.53364/24138614 2022 26 3 76
VYJIK 37.04
3acopuna I0.A, crapumii npenojgaBaTelib
AO «Axanemus rpaxaaHCKOW aBuanum», r. Aamatsl, PK

E-mail:zasorina.yuliva.69@mail.ru

MODULAR TRAINING TECHNOLOGY AS AN EFFECTIVE WAY
OF THE TEACHING

MOIYJbHAS TEXHOJOT WS OBYYEHUS KAK D®PEKTUBHBINA CIIOCOB
OBYYEHUA

MOJIYJIbIIK OKBITY TEXHOJOTUSICHI OKBITY IBIH TUIMII OAICT
PETIHJIE

Anparna. byn makanaga TeXHHUKaJIBbIK YHUBEPCUTET CTYISHTTEpl YUIIH KOciOW meT TutiHae
MOJYJIBJIIK OKBITYAbl KOJJAHYIBIH HETi3r MPUHLUOTEPI MEH oJicTepl KapacThIpbUIaAbI, ojap
MaKcaTKa XKeTy/e OHTAMIaHIbIpyFa )KOHE OKY YACPICIHIH THIMIUIITIH apTThIPYFa BIKIAT €Te/I.

Tyiiin ce3gep: Moxynbpaik OiumiM Oepy, MOAYNBIIK OKBITYABIH MPUHIUOTEPI MEH
TEXHOJIOTUSIAPBI, MOIYIBIIK OaFrgapiamMa, KOMMYHUKATUBTI-MOJIEHU KY3BIPETTUTIK, MOCHU-TIIIIK
TYJIFa, KOCIMTIK OKBITY.

AHHoTanus. JlaHHas cTaThsl pacCMaTpUBAEeT OCHOBHBIC MPUHILUIBI U METOJIbI PUMEHEHUS
MOJYJIBHOTO 00yueHus: mpodhecCHoHaTbHOMY HHOCTPAHHOMY SI3BIKY CTYJIEHTOB TEXHUYECKOTO BY3a,
KOTOpBIE CIIOCOOCTBYIOT ONTHUMH3alMd B JOCTH)KEHHUM TIOCTABICHHOW WLENHM U MOBBIIIAIOT
3¢ (HeKTHBHOCTH 00PA30BATEIHLHOTO MPOIIecCa.

KuroueBble ci10Ba: MOyJIbHOE O0yU€HHE, MPUHIIUATIBI U TEXHOJIOTHH MOIYJIBHOTO 00y4YeHMUS,
MOJYJIbHAs TpOrpaMMa, KOMMYHHKATHBHO-KYJIbTypHas KOMIICTCHIIHS, KYJIbTYPHO-SI3BIKOBAS
JMYHOCTB, IpodeccroHaIbHOE 00yUEeHHE.

Abstract. This article considers the basic principles and methods of using modular training in
a professional foreign language for students of a technical university, which contribute to
optimization in achieving the goal and increase the efficiency of the educational process.

Key words: modular education, principles and technologies of modular education, modular
program, communicative and cultural competence, cultural and linguistic personality, vocational
training.

Introduction: The modern education system requires constant updating and improvement,
over time there is a reorientation of education at the state level, focusing on the training of a new
generation of specialists - professionals, carriers of scientific and technical information and
progress, in which there is critical thinking and a creative approach to solving professional
problems. This renewal process shapes the creation of global technologies, promotes continuous
self-education, creative self-development and self-improvement. As a result of the rise of
globalization in all spheres of human activity, a modern specialist must not only speak a foreign
language, but also be able to integrate it into the structure of his professional activity. To achieve
new educational goals, new pedagogical technologies are being developed that are widely used to
train specialists in the system of higher professional education.

Main body: Modern researchers T.l. Shamova, P.l. Tretyakov, T.M. Davydenko, G.N.
Shibanova emphasize that modular technology transforms the educational process in such a way
that the student independently learns according to the target individualized program. The content of
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modular training is a training module that includes: a complete block of information, a student's
target program of action and teacher's recommendations for its successful implementation.

Modular technology provides individualization of training:

- according to the content of training;

- by the rate of assimilation;

- according to the level of independence, according to the methods and methods of teaching,
according to the methods of control and self-control. The purpose of modular learning is to promote
the development of students' independence, their ability to work taking into account individual
ways of working out educational material. [1] Analyzing the concept of "modular learning” it
should be emphasized that in modern pedagogy it is defined as" the organization of the educational
process, in which educational information is divided into modules (relatively complete, independent
units, parts of information) A set of several modules allows you to reveal the content of a particular
academic topic or the entire academic discipline”. [2] A module may include several modular units
- educational elements. The content of the educational element is a complete, relatively independent
volume of educational information intended for teaching one technique (knowledge, skill) and is
part of the whole content of the module.

In the structure of the content of the module is usually distinguished:

1. Coordinating component - didactic goals;

2. Information and methodological component - theoretical material, guidelines, didactic
material;

3. Controlling component - control tasks, tests.

Modular learning is the main content unit of a modular foreign language teaching program.
This program includes an element of independent learning with individual content, also considers
the method of teaching and the level of independence corresponding to the pace of learning and
cognitive activity of students. Given that each module has its own didactic purpose, it includes the
integrity of the educational material, which is united by one topic and is designed to be studied by
students with different language levels. The program allows you to step by step to identify the
success of student learning, to make adjustments to learning activities between the student and the
teacher. Modular technology involves the use of different ideas in the content of student learning, as
well as the use of educational activities in various forms, such as from individual to group and pair.

Thus, the positive aspects of the modular technology program include the fulfillment of
certain conditions:

* fundamentally important content of educational information;

* an explanation of this information is provided;

« it is necessary to indicate the conditions for immersion in information (TCO, literary sources
and reference books);

* provided theoretical material with recommendations;

* designated practical tasks;

« use of independent and external control.

Usually in modular training theory with practice goes in the ratio of 20% to 80%.

Modular technology is also based on programmed learning, which provides technologies for
optimizing the learning process when the best result is achieved with the least effort, time and
money. Using modular technology, it is necessary to note the principle of psychological comfort, as
a result of which favorable conditions for learning are created: students are not compared with each
other due to differentiation in terms of knowledge, but their progress is compared with the personal
result achieved in the learning process. It is important to note that there is maximum independence
in learning when conditions are created for working on educational material at the choice of the
student himself, with the least expenditure of effort, time and money. It can be argued that these
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factors give confidence in one's strength and success and minimize stressful conditions.
Independent work in the assimilation of educational material implies the repetition of work on the
module, as a result of which the goal is achieved. Thus, the student in the process of self-learning
realizes himself, can determine the level of learned material, recognize gaps in his educational
achievements. The presence of modules allows the teacher to individualize the work with the
student, to conduct consultations to consolidate knowledge. The training program is adapted to the
student's level of preparation to a higher level, using various forms of work on the topic under
study, different methodological approaches are used that create the prerequisites for creative
activity, as well as step-by-step monitoring of learning outcomes, as a result of which the student's
rating is tracked individually. The content of modular training is structured on the basis of the
systemic assimilation of educational material, by expanding background knowledge, which is based
on their complex formation, as well as the development of knowledge, skills and abilities in all
types of foreign language speech activity. The content of training is presented in separate blocks,
the assimilation of which is carried out in accordance with didactic goal, which shows not only the
volume of the studied educational material, but also the level of its assimilation [3].

It should be noted that the educational learning process in language disciplines based on
modular technology has a number of advantages over the traditional approach to teaching a foreign
language in a technical university. One of the most important advantages of modular training is to
improve the quality of training, where practical skills are mainly worked out, and to reduce the
duration of training, since the individualization of training involves rapid adaptation to educational
and methodological material. The value of this type of training is to create favorable conditions for
the training of people who are able to adapt to changes in production in new conditions, fulfilling
their goals.

Thus, the teacher has the opportunity to individualize work with individual students and, in
the process of mastering this technology, grows professionally significantly. The technology of
modular learning is adaptive, has a positive psychological impact on students, helps to maintain the
level of psychophysical health, reduces anxiety, promotes the growth of independence and the
quality of education. This technology has scientific relevance: it combines new approaches to
learning and traditions accumulated since the advent of the usual combined lesson, and also creates
a wide range of internal self-development. Thus, we can present the following sample of a modular
lesson in a technical university. The structure of the modular lesson and the stages of mastering
knowledge:

* Purpose of the session. Here is a summary of this topic. At this stage, students are motivated
to learn and study new material.

* Control at the entrance (revision of the previous material for the preservation of knowledge)
Here, as a rule, the teacher gives a test to identify residual knowledge in order to move on to a new
topic.

 Learning element (practical tasks) This stage includes theoretical aspects that are supported
by examples and evidence. At first, the student and the teacher work together, then the student
independently performs more complex tasks and assignments.

« Exit control (tests, examinations, preparation of presentations on the topic) This stage carries
out the correction of knowledge and skills, shows how correctly and successfully the student
mastered the new material.

« Summary (brief conclusion) At this stage, the teacher conveys to the student information
about his typical mistakes and indicates ways to fill in the gaps.

Reflection (expression of one's own opinion, introspection) The teacher provides feedback to
the students, which allows you to see the level of students' preparedness, choose new forms,
methods, and means that correspond to the content of the training. At this stage, the teacher
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monitors the pace and quality of the learned modules, and on this basis, he can correct the learning
process in time.

Conclusion: Summarizing the conclusion on this topic, it should be noted that the experience
of using modular technology inevitably leads to an increase in the competence of the student and
teacher. Formation of knowledge mobility, critical thinking of students, variability of the modular
structure, differentiation of the content of educational material, individuality and independence in
educational activities, a variety of methods and forms of teaching leads to a high level of improving
the quality of education, which makes it possible to expand and apply knowledge in research and
project activities, increasing the intelligence and self-management skills of trainees. Obviously, for
a graduate of a vocational educational institution, in addition to professional knowledge, skills and
abilities, other qualities are also necessary, such as: professional competence, mobility,
development of skills to improve self-education, advanced training, implementation of professional
features, initiative, the ability to introspection and self-discipline , the ability to make responsible
decisions, the manifestation of personal responsibility in the conditions of organizational work. [4]
A new generation specialist must have a good theoretical background, quickly switch to the
development of new technologies, as well as the ability to adapt to new changes in the industrial
and social spheres. The technology of modular training, as well as possible, meets the modern
requirements for the training of competitive specialists in a market economy.

Using this pedagogical technology, we can definitely say that the teacher also grows
professionally, performing creative work in the educational process. Currently, a large role is given
to the use of information technology in modular education. For example, computer technologies
stimulate the interest of students, activate their mental activity, allow them to effectively master the
educational material, and also enable students to independently search for the necessary material for
writing essays and messages. All this encourages to improve professional skills with the
implementation of a socially important mission to train capable, enthusiastic people. The foregoing
allows us to conclude that the technology of modular learning is not just a pedagogical technology
used to teach a foreign professional language, but also an opportunity to master a foreign language
culture in the context of training future engineers and specialists who would have the skills to
perform communicative tasks and goals.
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s3bIKy. B cTaThe MpHBOIATCS pazNUYHbIE YHHKAIbHBIE METOAMKH, pa3paboraHHbie B XX Beke,
KOTOPBIE HE TEPSIIOT CBOEH aKTyaJIbHOCTH U MCHOJIB3YIOTCS B HAIIM JHU. Takke aHaIU3UPYIOTCS UX
JOCTOMHCTBA M HEAOCTaTKH, KOTOPBIE IIOMOTYT IPEIO0AaBaTesio B BbIOOpe Hanbosiee moaxXoasiiiero
U1 IOCTPOEHUSI CBOET0 Kypca 00yueHusl.
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CYITECTOINECIMYECKAI METOJl, PE3E€PBHBIE BO3MOXKHOCTH TOJIOBHOTO MO3ra, OpraHu3auus
MOCTPOCHUS yueOHOTO Ipoliecca.

AnaaTna. Makanajia meT TiUTIH OKBITYIbIH HHTEHCUBTI 9Jlici KapacTeIppliran. Makanaga XX
FachbIp/la JKacajifaH, ©3€KTUIIrH >KOFANTHAMTBIH KOHE OYTiHJEe KOJJAAHBUIBII KYPIeH SpTypil
Oipereit TeXHUKaNap YChIHbUIFaH. Onap/iblH apTHIKIIBUIBIKTAphl MEH KEMIIUTIKTEP1 TalaHabl, Oy
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Abstract. In the article foreign language teaching intensive method are considered. The
article presents various unique techniques developed in the twentieth century, which do not lose
their relevance and are used today. Their advantages and disadvantages are also analyzed, which
will help the teacher in choosing the most suitable for composition his course of study.

Keywords: foreign language teaching intensive method, suggestology, suggestopedic
method, the brain reserve capabilities, educational process organization.

BBenenue. B cBsi3u ¢ paciupeHreM MyTeil MeXIyHApOAHBIX B3aMMOOTHOILIEHUM B cepeiuHe
60'X roaoB IMpoHIjIoro CTOJICTUA MOABUIACH H€06XOJII/IMOCTI) B U3Y4YCHUHU MHOCTPAHHBIX SA3BIKOB 3a
KOPOTKHIA CPOK. Y UeHBIE-IMHTBUCTHI HAUMHAIOT MIpeiaraTh CBOM pa3paboTKU, TOTyYUBIIIHE 001Iee
Ha3BaHue «llHTeHCHBHBIE MeTOIbl O0y4deHHs». [lpyrMMu ciaoBaMH, WX Ha3bIBalOT YCKOPEHHBIE
METOJIbI OOyUYEHUSsI, YTO MPEANoiIaracT o0yuyeHue Ui ONpeAeTICHHBIX IeNel (IeI0Bble KOHTAKTHI,
TypuUCTHYECKasl TMoe3Jka M T.A.), HO B KpPAaTKOBPEMEHHBIN IEpHOJ BpEMEHH, 3a KOTOPBIH
HE00X0IMMO YCOBEPIICHCTBOBATH CBOM YPOBEHb 3HAHUSI.

naTencuBHbIe MCETOABI BBIACIAIOTCA OT TPpaAUIHMOHHOI'O 06yquH${ YCKOPCHHBIM TEMIIOM,
CKaThIM ~ MaTepHalioM, OONBIIUM KOIMYECTBOM 3aHATUH B HEACTI0 TPHU  OJMHAKOBOM
pacnpenenennn 4dacoB. CrmocoObl MPOBEACHUS 3aHITHH OTIMYAIOTCS Pa3HOOOpa3HOW IMojavei
MeJarornYeckoro KpeaTuBa, OCOOCHHBIMU TICUXOJIOTMYECKMMH OTHOIIEHUSMH B TpYIIax,
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CO3/IaHMEM TIOJIOKUTEITFHOW MOTHBAIlMM HAa YPOKE, OCBOOOXKICHHEM OT TCHUXOJIOTHYECKUX
0appepoB, CO3JaHHEM HHOA3BIYHOW MCKYCCTBEHHOM cpeAbl OOLIEHUS W KOHLEHTPUPOBAHHBIM
yrIyOlieHHeM B 3Ty Cpedy. YCKOpPEHHas IOATOTOBKa TpPeOYeT HOBBIE INPOTPaMMbl U CPOKH
COKpalIeHHs] 00y4YeHHUsl, HO, IPU 3TOM, HE COKpaIaeTcsi yueOHbIil MaTepuall.

NHTeHcuBHBIM MeTOJl 00y4YeHHs HHOCTPAHHOMY SI3bIKY BO3HMK Ha CTBIKE IICUXOJOTUU H
JUHTBUCTUKH. DTOT METOJ] BIIEpBBIE pa3paboTan 6onrapckuil ncuxorepanesT I. JIo3aHOB, KOTOPBIN
Ha3BaJl €r0 CYITECTONEINYECKUM MeToA0M. OH NpenoaaraeT akTUBU3ALNIO ICUXUYECKUX, a TAKKE
pe3epBHBIX (QYHKIUN 00y4YaronIerocsi, HoO He COCTOSIHUU THITHO3a. Y YeHbI MOoNnpo0oBall IPUMEHHUTD
3TOT METOJ PpU 0O0YUEHUU MHOCTPAHHBIM SI3bIKAM.

TpeGoBanust 3TOro crnocoda CBOJATCS K ONPEAeICHHBIM MTOHATHSIM:

1. OGyuenue B paloCTHOM COCTOSTHUM 1yXa;

2. Knacc ngomkeH OBITh TEXHUYECKH OCHAIIEH KOMIIBIOTEPOM, HHTEPAKTUBHOM OCKOM,
MIPOEKTOPOM, IKPAHOM M MarHUTO(hOHOM;

3. Komuara gomkHa ObITh 3aT€MHEHa, HO TaKXX€ JTOJKHBI MUMEThCS SIPKHE JIAMIIbI, YTOOBI
COYETaTh CBET U MOJIYyMpPaK;

4. Kpecna 1omxHbI OBITH MITKUMHU U OYE€Hb YIOOHBIMHU.

5. OGyuaronecst CUIAT 3a KPYIJIBIM CTOJIOM, JIMLIOM JIpYT K Apyry [1].

CioBo «cyrrectus» BO3HHMKJIO OT JIATHHCKOTO SUQQJestum, KoTopoe MepeBOAMTCS, Kak
«BHyHaTb». CyrrecToyorusi — 3T0 HayKa O BHYILIEHHMH, a CYTTECTOIEAMs — 3TO €€ Me1aroruueckoe
Hanpasienue. ['. JIo3aHoB mpu3HaeT, 4To BHEHIHS WHGOPMALIUA MPOHUKAET B YEIOBEYECKUN MO3T
IBYyMsI TNYTSIMH — IO CO3HATeJIbHOMY M OECCO3HATEIbHOMY BEKTOpaM, IIPUBJIEKAs PECYPCHI
MOJICO3HATENBHOT0. DKCIEPUMEHTHI 0 UHTEHCUBHBIM METOAAM OOYUYEHUS MHOCTPAHHBIM S3bIKaM
Havyald TpOBOIUTHCS cHadana B bomrapum, B Codumn, 3arem B CCCP, B MocKoBcKOM
l'ocymapcTBEHHOM IEIMHCTUTYTE WHOCTPAHHBIX sI3bIKOB MMeHH Mopuca Topesa, B I'/ZIP — B
bepnune un Jleiinuure. Ilozxxe otkpbumnch ueHtpbl B Kanane, CIHIA, Benrpuum u AscTpuu.
OcHoBHbIMU TIOCTenoBarenaMu 3toro metona B CCCP cramm I'.A. Kuraitropoackas, A.A.
JleontreB, H.B. CwmwmpuoBa, W.IO. Illextep u ap. Merton, u3HAYalIbHO HA3BIBABIIMMACS
«JI03aHOBCKUMY», OBLIT TMEPEMMEHOBAaH B WHTEHCHBHBIM MeToA. HecMoTpss Ha TO, YTO METOJ
Ha3bIBAIM «JIO3aHOBCKHM», CaM aBTOpP HE IUIAHMPOBaJl pa3padaThiBaTh METOJIUKH IMPENOJaBaHUSI
WHOCTPAHHBIX s3bIKOB. HO Ha OCHOBE ero MeTo/ia COBETCKHE YYEHbIE € pa3paboTaiu HaydHbIE
MPUHIUIIBI U TIPUEMBI, KOTOPBIE TMOJYYMJIM Ha3BAaHUE TICHXOJIOTO-IUAKTUUYECKOe OO0OCHOBAHHUE
WHTEHCUBHOTO 00y4eHus [2].

B kadecTBe mpuMepa MOKHO NPHUBECTH COBETCKUH Y4YeOHUK, COXpaHUBLIMICS y aBTOpa
CTaTbU, KOTOpbI Ha3biBaeTcsi «lloNmHBI Kypc W3y4eHUs aHIVIMMCKOTO S3blKa IJIs JAEeTe Hu
POJICTBEHHUKOB JIUIIJIOMATOB, TO3BOJISIONINI M3y4YUTh WHOCTPAHHBIM SI3bIK 3a OauH Mecsil. U3
apxuBoB Ml /la CCCPy, rie ocBemaercss OCHOBHOM Kypc TpaMMaTHKH, HO B MAKCUMAJIBHO CKaTOM
Bune [3]. Ilo marepmanam 5TOro ydeOHHMKA MOXHO peEajJbHO MPEOJ0JTETh TPaMMATHUYECKYIO
0e3rpaMOTHOCTh 32 KOPOTKHUH CpPOK, MMOTOMY YTO MaTepuaj IepelaH O4YeHb CKATO, KOHKPETHO U
JOXOTYMBO.

OcHoBHasi 4yactb. CyliecTBYyeT HECKOJBKO METOJOB HWHTEHCHBHOTO  OOy4YeHHS
MHOCTPAHHOMY SI3BIKY, TIO3TOMY Ba)XHO BBIOpAaTh OMPEIENIEHHBI METOJ MJsi OIpeneIeHHON
aymuTopuu. s 5TOro JOMKHBI OBITH BHIPAOOTAHBI IENH U 33/Ja4Yd, a TaKXKe BBISIBICHBI MyTH U
CIIOCOOBI X JOCTHKEHUS.

I'maBHO# 3a/1aueii MHTEHCUBHOTO METO/a O0yUeHUsI HHOCTPAHHOMY SI3BIKY SIBIISIETCS TIOMOIIb
B OBJIQJICHHH OIPEICIICHHBIM YPOBHEM S3bIKa B KOPOTKUH MPOMEKYTOK BpeMeHH. [ J1aBHOM 11eTTbI0
SIBJISIETCSl PA3BUTHUE YMEHMSI U HABBIKOB MOHUMAaHUS PEUYM HAa MHOCTPAHHOM SI3bIKE: TOBOPEHUS,
YTEHUS] W THChbMa W ayJUPOBAHUS, a TaKXKe TOMOINb B OBJIAJICHUW OIPECICHHBIM ypPOBHEM
rpamMatukd. OpHOW W3 1eneidl sBisSeTcss OO0ydeHHWE TOBOPEHHI0 B CBOOOJHOM TEMII€ MpHU
WCIIOIH30BaHUH OBITOBOM, MTOJIMTUYECKOW U HAYIHOU TeMaTuKu [4].
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Crpareruss ”HTEHCUBHOTO OOy4Y€HHs aHTJIMHCKOMY SI3BIKY BKJIIOYaeT B ceOs 1Ba (akTopa.
[lepBoiii (hakTOp — 5TO HEOONBIIONW MO BpPEMEHU CPOK oOydyeHus. B 3Tom ciiydyae ymeHbIaeTcs
KOJIMYECTBO y4eOHOro Martepuana. Bropoii gakrop — Oomnbiie ncuxonorndeckuii. OH MCTOIB3yeT
BCE pE3epBbl TOJIOBHOTO Mo3ra oOyyaemoro. J[iasi 3TOro HCHosib3yeTcsi MCUXOJOTHYECKOoe
B3aumojeiicteue B rpymnie 10-12 yenoBek, a Takke TBOPUYECKUH MOAXOJ B IpernoaaBaHuu. Jis
mpernojaBaTesis CTAaBUTCSA 3a/lada  MAaKCHUMAallbHO CIUIOTHUTh KOJUJIGKTUB OOydYaroIuXxcs s
JOCTUKEHMSI TJIABHOM LEJIM — OBJAJACHHUIO PEUEBOM AKTUBHOCTH, IOITOMY OCHOBHBIE 3aHATHUS
dbopMupyroTcs B BUAE WUrp. 3aHATUSA AOJDKHBI MPOBOJUTHCS B HEMPHUHYXJIEHHOM TBOPUYECKOM
obcranoBke. O0ydJaronecs AOJDKHBI PacloiaraTbes JULOM APYT K APYTY U, JKEJNaTeNbHO, CHIIETh
3a KPyIJIbIM CTOJIOM [5].

I'maBHBI 3(PQGEKT MHTEHCHUBHOIO MeTOoJa OOYYeHHsS COCTOMT B TOM, 4YTO IIOTJIOLICHHE
00JbIIOr0 KOJMYecTBAa MH(GOPMALMU HAET HE 32 CUET MOTEePU 3JI0POBbS U MCUXO(DU3HMUECKUX
pecypcoB 0Oydaromierocsi, He 3a CUET COKpAIICHUS BPEMEHHM M yBEIMUYEHHUS WH(POPMAIMOHHBIX
HArpy3okK, a 3a CYeT KaueCTBEHHOIO IMOCTPOEHHUs 00pa3oBaTeabHOro mpoiiecca. bompinas poib
OTBOJUTCS MPENOJIaBaTEN0, OH JOJDKEH CIJIOTUTh KOJUIEKTHUB YYallUXcs U CO3[aTh MaKCUMAalIbHO
KOM(DOpPTHBIE TICUXOJIOTUYECKH YCJIOBHUS, YTOOBI 3HAHUS BXOJWJIH JIETKO, HEMPUHYKIECHHO, B BUJIE
urpsl [5].

[IpenogaBaTenu, B3sBIIME HAa BOOPYKEHHE WHTECHCHUBHBIA METOJ OOY4EHHs], BBIICISIIOT TPU
OCHOBHBIX IIPUHLIMIIA B IIPOLIECCE MTPETOAaBaHUs:

1. ITpunnun auaHocTHOTO O0MIeHus. Co3aHue TOBEPUTEIBHBIX IPYKECKUX OTHOLICHHI.

2. [Ipunimn urpsl. Urpsl 1 1uanory BIUIETAIOTCS B )KU3HEHHBIEC CUTYaIUH.

3. IlpuHIMI KOJUIEKTHBHOTO B3auMoJeicTBUs. Paborta ¢ >kecTtamMu, MHUMHKOW, PUTMOM.
[IpuBeTcTBYeTCS aKTMBHOE OOIIEHHE MEXIy OOy4YarolMMUCS, HCIOJb3YeTCsl IPOBEIECHUE
BUKTOpHH [6].

[ToMrMO OCHOBHOTO CYITECTONEINIECKOTO METOJa 00yUEHUSI HHOCTPAHHOMY SI3BIKY yUCHBIC
BBIJICJISIFOT TAK)KE JPYTHUEe METO/IbI:

1. MeTton akTHBU3aLUK PE3EPBHBIX BO3MOKHOCTEH JIMYHOCTH U KOJUIEKTUBA, NPEIOKEHHBIN
I'.A. Kuraiiropojckoil. ABTOp B3sij1a 3a OCHOBY cyrrecroneanueckuid Meron I'. Jlozanosa. I'maBHas
3aJladya — UCIOJb30BaHUE PEUYEBOr0 OOIIEHHS C MPUMEHEHHEM IICHXOJIOTMYECKUX MPAKTHK, YTO
IIOMOTAeT 3allOMUHAaTh 3HAYUTEIbHO OoiblMii 1o o0beMmy Marepuan. [Ipexzae Bcero,
pexomeHayercst cOpMHUPOBATh TOYHOE IIOHUMAHUE OTMPABISIEMOrO0 COOOILIEHUS Mepen
BCTYIUIEHUEM B Juaior. IIpuBeTcTBYyrOTCS MakCHMajbHbIE COBMECTHBIE YCHIIMS IPENOAABATENS U
CTYJCHTOB.

2. DOMOIMOHATBHO-CMBICTIOBOM MeTon, obocHoBanHbi W.FO. Illextepom. 3TOoT MeTon
MIPU3HAETCSI CaMbIM aKTyallbHbIM. [J1aBHas 3ajaua — Moka3aTh CMBICIOBYIO Urpy. ['maBHas nenb —
IIpeoioJieHNe sI3bIKOBOro Oapbepa. Peub foimkHa ObITh He 3a3yOpeHHas. OgHa M3 3a/1a4 MeToJa —
Hay4yuTh 00y4aeMoro JIyMaTh Ha HMHOCTPAaHHOM s3bike. [loakirodaroTcs 4yyBCTBA M AMOILMH,
MO3TOMY Mpoliecc 00y4eHHs] CTAHOBUTCS JIETKUM. JlMajoru nporoBapuBaroTCs B Mapax ¢ pa3HbIMU
napTHepamu, 4yToObl UIMUTHPOBATh CIIOHTaHHOE oOIIeHHe. MuHyc 3TOW METOIMKH — Ha MEPBOM
sTane o0ydaroluecss He MPOXOIAT IpaMMATHKy M (OHETHKY, peueBble 000poThl. Toibko mpu
M3Y4YEHUH CIIEIYIOMINX YPOBHEM HAUMHAIOT BBOJUTHCS TpaMMaTHKa, IEPEBO/I U TUCHMO.

3. Meron norpyxenusi, pazpadoranusiii A.C. IInecueBuueM. [Ipu 3TOM MeTo1e TPOUCXOAUT
MMUTAIUS TOTPY)KEHUS B S3BIKOBYIO Cpelly, Kak OyATO YelOBEeK BbleXall 3a TpaHUlly. XoTd
o0y4eHHe MPOUCXOIUT ObICTpee, HO MUHYC 3TOM METOAMKH B TOM, YTO OOyUAIOIIUNCS yKe T0JIKEeH
uMeTh 0a30BbIl ypoBeHb si3blka. Ilpu oOyueHUH HCHOIB3YIOTCS WUIpPbI, Kak OYATO CTYAEHTHI
MOCEIIAI0T MHOSA3BIYHYIO CTPaHy M HUMEIOT peaibHOoe OOIIeHHWE C MHOCTPaHIAMU. DTOT METOJ
BHEJIPSIETCS BCETO 3a JeCATh AHEH. bonbimmii ynop Aenaercs Ha ayAupOBaHUH TEKCTOB [7].

4. Meton Penakconenuu BBOAUT B COCTOSIHME paccialieHus, pelakcaluu, Ipu KOTOPOM U
MIPOUCXOIUT 00y4yeHUE HHOCTPAHHOMY SI3bIKY C IPUMEHEHHUEM ayTOT€HHOM TpeHUpoBKH. [Ipu sTom
MeTozie HH(pOopMaIKs 3alIOMUHAETCS HEMPOU3BOJIBHO [1].
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5. Meron Putmonenuu, Bueapennsiii [.M. Bypaentok, npeanonaraer padoTy ¢ MexaHu3Mamu
naMsATH. DTOT METOJ ITOXO0K Ha CeaHC TMITHO3a, IPU KOTOPOM 3allOMHHAETCS 3HAUUTEIbHBINA 00beM
uHpopmanuu. BoszaelictByer Ha o0yd4aeMoro puTMaMu 3BYKOB. MHpopMmarus IOHOCHTCA 10
yenoBeka Ha (DOHE CIIOKOWHOM MeNoJauu, BO3ACHCTBYIOLIEH Ha HSMOIMOHAIBLHOE COCTOSHUE
ncuxukd. Couetanwe WHPOpPMAIMK M MY3bIKM BO3JCHCTBYET OJIHOBPDEMEHHO HA CO3HAHWE H
[IOJICO3HAHUE, OMOTAaeT PACKPBITUIO PE3EPBHBIX BO3MOYXKHOCTEH TOJI0BHOr0 mo3ra. Ha 3aHsTusx
MMOMHMO MarHUuTO(OHA TAKKE MCIOIB3YIOTCS MHUKPOTENe(POHBI, HA KOTOPBIC TIOJAIOTCS CUTHAJIBI B
BHJIC HHOSI3BIYHBIX (pa3 [8].

Taxke B pamMKax CyYITECTOJIOTMYECKOTO METO/Aa TNpEeAsiaraeTcss MEXaHU3M OBICTPOro
3arnoMuHaHus ciioB «CiioBa 0eromy», re UCIONIb3yeTCss KOMIBIOTEP U MPOrpaMMa aBTOMaTHYECKOTO
3arloMUHAHUS CIIOB. Ha 9KpaH moJaroTcs HOBBIC CJIOBA, M yJalUiCs HAOIIOIAeT 32 CMEHOW CIIOB,
HE MBITAsICh 3allOMUHATh CJIOBa. BKitouaercs mpouecc CBepX3allOMUHAHMS B MOACO3HAHUU, KOI/A
BKJIIOYAIOTCA PE3EPBHBIE BO3MOXKHOCTH MaMSTH. JTOT METOJ MOAXOIUT JUIsl T€X, KTO 3aHAT Ha
pabote, HO HYXKJaeTcss B OBICTPOM 3allOMHHAHUU HOBBIX CIIOB B KpaTuaiiiine cpoku. YenoBek
MOXET Hu3y4aTh 3Ty IporpamMmy B mepepsiBax Ha padore [2]. HoBeie BHenpenus «3yuenus
MHOCTPAHHOTO fA3bIKa B MPOOKaxX» MpeAsiaratoT ayJJMOKacCeThI 11l aBTOIIO0UTENEH, KOTOPbIE MOTYT
MPOCIYIIMBAaTh WHOCTPAHHYIO pPEUYb, HAXOMSICh B JIONTUX JOPOXKHBIX MPOOKaX, UYTO TOXKE
BO3JICUCTBYET HA YEJIIOBEUECKUI MO3I KOCBEHHO.

BoiBoabl. Mtak, 3 PeKTHBHOCTh HHTEHCUBHOTO METO/1a 00YUEHUs JOCTUTACTCS 33 CUET:

1. ITpopabGoTku TOM *e uHpopMaLMK 3a KOPOTKOE BPEMSI,;

2. [IpnoOpeTeHHOTO YMEHUS UCTIOIB30BaTh HMHOCTPAHHBIH SI3bIK B CIIOHTAHHOM JTHAJIOTE;

3. Coznanus 3HaYUTEIHLHOW MOTHBAIIMK O0Y4EHNUS;

4. N36aBneHus OT ICUXOJIOTHYECKUX OaphEepOB B BUJC CTpaxa, CTECHEUs, CKOBAHHOCTH.

5. ABTOpHUTETa NpENoJaBaressi, KOTOPbIA COCTABIISIET UHAUBUAYAIbHYIO HATPY3KY.

WHTeHcHBHBI MeTOA OOydYeHHsT HMHOCTPAaHHBIM S3bIKaM TpeOyer oco0oro mnomaxona K
oQOpMIICHHIO 3aHATHI, KOTOpbIE MJODKHBI OBITH TBOPYECKH OOCTaBIEHBI, 0€3 CTaHIApPTHO
BBICTPOCHHBIX PSJIOB  TApT, C KPYIJIBIM CTOJIOM W MSTKUMH YIOOHBIMH KpeciaamMu IS
oOyJaromuxcsi, CUASAIIUMU JIUIIOM APYr K Apyry. Bo Bpems 3aHATUN AOMKHA OBITH JOCTHUTHYTA
HETIPUHYKJIEHHAsi aTMocdepa MOBEepUs MEXIy IMpernojaaBareyieM W oOydamommmcs. B rpymme
cobupaercs He Oomee 10-12 yemoBek, Takoe KOJMYECTBO MOMOTAeT MpENoAaBaTeno o0paiiaTh
BHUMaHUE Ha KaXOT0 y4allerocs WHIUBUIYAIbHO, HO TAKXKeE CJICAWTHh 3a JHAIOTaMH B Mapax H
paboTe Bcero KosuiekTHBa. [IpuBETCTBYeTCS TeXHUYECKash OCHAIIEHHOCTh ayJUTOPUU CPEICTBAMU
HUKT: nHeobOxomuma WHTEpaKTUBHAs JOCKa, IPOEKTOp, OHKpaH JJid T[O0Ka3a Mpe3eHTalHi,
MarHuTo(oHbl. DPHEKTUBHOCTh YyUEOHOTO Mporiecca B OOJbIIEH CTEIIEHN 3aBUCUT OT MPUMEHEHUS
COBPEMEHHBIX TEXHOJOTUN U MYJIIbTUMEAUINHBIX CPEIICTB.

3ak/royenue. Ha ocHOBe BBIIIEU3TI0KEHHOTO MaTepuaia pe3roMupyeM, yTo 3¢(GeKTUBHOCTh
WHTEHCUBHBIX METO/IOB O0OyUYEHUsI HHOCTPAHHOMY SI3BIKY 3aBHUCUT OT PAIlMOHAILHOW OpraHU3aIiu
yueOHOU mpakTukd. VHTeHcHBHOe oOydeHue MpelycMaTpUBAeT HACHIIICHHBINM IUIaH 3aHSATHM,
KOTOPBIMA J1a€T BO3MOXHOCTh OBJIAJETh (DUIIOJIOTMUECKUMHU 3HAHUSMU, YMEHUSIMU U HaBBIKAMH 32
KOPOTKOE BpeMsi C TOJOKUTEIbHBIMU pe3ynbTratamu. [Ipum sToM MeTone oT oOyuaromerocs
TpedyeTcs MaKCHUMallbHas OT/Jada BCEX MCUXUYECKHX M (U3HUecKuX pecypcoB. OCHOBHas pOJIb
MPEIOCTABIIACTCS  MPENoJiaBaTeNi0, KOTOPBI  MOXET  BbIOpaTh  JIOOOW  MeToa U3
BBIIIIETIEpEUNCIIeHHBIX. [IpenogaBarens JODKEH MOIX0IUTh TBOPUYECKH OCO3HAHHO M MaKCUMAJIbHO
npoecCHOHANBEHO K MOCTPOSHHIO Kypca.

MeTron WHTEHCHUBHOTO OOy4Y€HHS HWHOCTPAHHBIM SI3bIKAM HW3HAYAJIbHO OCHOBBIBAJICA Ha
MpenojaBaHuu Ha KypcaXx. Ho B COBpEMEHHBIX peanusiX 3TUM METOJOM CTalM IMOJIb30BaThCA
YUHUTENS CpenHel mKoybl. OHU TOMYEPIHYIN IS ce0si HEKOTOPBIE TOJIOKUTEITHHBIE MOMEHTBI U
B3SUTH BXKHBIC AJIEMEHTHI JIJIsl HCTIOIH30BAHMSI HA CBOMX YpOKaX U (haKynbTaTUBAX.

Hekortopsie crnenuaimcTbl OTPUIAIOT POJb WHTEHCUBHOTO OOydeHwsi. OHU CUYMTAIOT, YTO
HEJIOCTAaTOYHO BPEMEHHU YJEISAETCs TPaMMATHUKE, HO 3TO 3aBUCUT OT MOCTPOEHUS 3aHATUS CaMUM
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MpenoiaBaTesieM, Kak OH PacCUMTAET Yachl HA BCE BUbl KOMMYHHKATUBHOU JIEATEIBbHOCTH. XOTS
JIMHTBUCTBI YTBEPKIAKOT, YTO HE HMMEETCS METOAMKH M3YYEHUS MHOCTPAHHOIO 53bIKAa, KOTOpPAas
Morja Obl IOMOYh OBJIAJIETh SI3BIKOM 33 KOPOTKOE BpeMsi U 0e3 YCHIIMH 3a HepeallbHO KOPOTKOE
BpeMsi, BCE-TaKd HEKOTOpPbIE JIIOJU CTAJKUBAIOTCA C HEOOXOJIHMMOCTBbIO YCBOWUTDH OIpEACTICHHBIN
YPOBEHb B KOPOTKHI CPOK B CBSI3U C 3aIPaHIIOE3IKOM 110 JI€JI0BOM WM TypuCTHYeCcKoU Bu3e. Toraa
OHM OOpAIAIOTCS K METOJIMKE MHTEHCUBHOIO OOYYEHHs] MHOCTPAHHBIM sI3bIKaM. JTa METOJUKa
MOJIOKUTEIBHO BJIUSET Ha YCBOGHHWE MHOCTPAHHOM peYM 32 OrPaHHMYEHHOE BPEMsI HE3aBUCHUMO OT
BO3PACTHBIX OCOOCHHOCTEH oOyyarommxcs. OTOT METOJ TIO3BOJSET TOBBICUTH HHTEpEC
oOyJaromerocsi K s3bIKy, TIOMOTAeT BBHITIOJHUTH IMOCTABJICHHBIC 33/1a4H, CBS3aHHBIC C SI3BIKOM, B
pabote u yueoe.
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BIP YAKBITTA TEPEKTEP/II BEPY YIUIH IIUM ’)K9OHE HEM ®OPMATTAPBIH
KOJIJAHA OTBIPBIIIL, KOPIHETIH ’KAPBIKTAYbl BAUJIAHBIC 3EPTTEY

HNCCJIEIOBAHHME CBsI3 BUIUMOM CBETE C HCIIOJIb3OBAHUEM
®OPMATOB IIUM U IIIIM JJIs1 OJHOBPEMEHHOMU INIEPEJIAYU TAHHBIX

STUDY OF COMMUNICATION IN VISIBLE LIGHT USING PIM AND PPM
FORMATS FOR SIMULTANEOUS DATA TRANSMISSION

AngaTrna. byn KyMbICTa JKapbIKTBUIBIKTBI XKOHE AepeKTepAi Oepyni Oip yakbITTa peTTel
OTBIPBIIN, KOPIHETIH JKapbIKTarbl OalgaHbIC >KyHeci SKCIEPUMEHTANJbl TYpAE KOpCeTUIreH.
WNmnynbetik ennik Moxyssinus cxemachl (MEM) xapblK JHOABIHBIH KApBIKTBHIFBIH 0acKapy YIIiH
Koinanpuianel, an MEM-ra canpiHFaH NO3UIMSUIBIK UMIYJIbCTi Moxyssius (IIMM) nepexrtepai
O0epy yuriH kKosngaueinaabl. biz MMEM-HiH kyHript ke3eHi I[IMM apanblfblHBIH Y3aKThIFbIHA
KkeOelTinren OyTiH caH OosFaH >Karjnaiga, OeJMeHIH ofeTTeri »arnalblHIa aepeKkTepli Oepy
Ke31H/€ KapbIKThIH KYHTIPTTEHYIH Tayelsci3 OacKapyra OOJaThIHIBIFBIH KepceTreMi3. MyHbI pacTay
YIIIH KapaHFbUIaHY J€HTeHiHIH ayKbIMbl VIIIH OJIIIEHITeH K3 JuarpaMMallapblH KepceTeMis.
ConbiMen kartap, 013 IIMM nepekrep arbIHBIH cakTail OTHIPHIN, KYHTIPTTEY ACHIEHIH ©3repTy
apKbUIbI 9p TYPJI KYHTIPT JEHreiIepIiH MbICaJIapblH canaibl TYpAE CypeTTenMis.

Tyiiin ce3aep: onTUKaibIK OalllaHbIC, ONTUKAJIBIK CHIMCBI3 OaillaHbIC, KOPIHETIH KapbIKTa
OaiiaHbIC, )KapbIKTAHABIPY, )KapBIK JUOATAPHI, KYHTIpT Oackapy.

AHHOTanusi. B craThe 3KCIEPHMEHTANbHO JAEMOHCTPUPYETCS CHUCTEMA CBA3HM BUAMMBIM
CBETOM C OJHOBPEMEHHBIM YIIPaBICHUEM SIPKOCTBIO M Iiepefadei naHHbIX. /s ynmpaBieHus
SPKOCTBIO CBETOJMOJA HCIIOJIB3YEeTCS CXeMa LIUPOTHO-UMITYJIbCcHOM Mmonymsaiuu (IHUM), a s
neperayd JAHHBIX MCMONb3YeTCs MO3UIMOHHO-UMIylbcHas moxnyisuus (ITIIIM), namoskeHHas
nosepx IIMM. MsbI nokaseiBaeM, 4TO BO3MOXKHO HE3aBHCHMOE YIIPaBJIEHUE SAPKOCTBIO CBETA IPHU
repefade JaHHBIX B TUIWYHOM KOMHare, Npu ycioBu, 4to nepuop [IMM-aummupoBanus
ABIISICTCSA 1IETBIM YHUCIOM, KpaTHBIM JuinTenbHocTH cinoTa IIIIM. YUtoObl MOATBEpAUTH 3TO, MBI
ITOKA3bIBAEM HM3MEPEHHBIE TJIA3KOBBIE AMArpaMMBbl ISl JWAalla30HA yYpOBHEW 3aTeMHeHHs. Kpome
TOrO, Mbl Ka4e€CTBEHHO WIIIOCTPUPYEM IIPUMEPBl PaA3IUYHBIX YpPOBHEU 3aTEMHEHUS, U3MEHS
YPOBEHb 3aTEMHEHMS IPY COXPAHEHNUH MMOTOKa AaHHbIX [T[IM.

KiroueBbie ciioBa: OnTuueckasi cBsi3b, ONTHYECKas OECIIPOBOJIHAS CBA3b, CBS3b B BHJIUMOM
CBETE, OCBEIIECHNE, CBETONO/IbI, YIIPABICHUE 3aTEMHEHHUEM.

Abstract. A visible light communication system with simultaneous brightness control and
data transmission is experimentally demonstrated in this paper. A pulse-width modulation (PWM)
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scheme is adopted for brightness control of the light-emitting diode and pulse- position modulation
(PPM) superimposed on top of PWM is used for data communications. We show that independent
control of light dimming is possible while transmitting data within a typical room environment,
provided the PWM dimming period is an integer multiple of the PPM slot duration. To validate this,
we show the measured eye diagrams for a range of dimming levels. In addition, we qualitatively
illustrate examples of different dimming levels by changing the dimming level while maintaining the
PPM data stream.

Keywords: Optical communications, optical wireless communications, visible light
communications, illumination, light-emitting diodes, imming control.

Kipicne. JXXapbikranapipy kapbIK IHOATApHI (Hemece KepiHeTiH xapblK nuonarapsl (VLC)
JOCTYPIIl KapbIK KO3/IEPIMEH CaJbICThIPFaH/Ia Y3aK KbI3MET €Ty Mep3IMiHe kKOHE >KOFaphl SHEPrHs
TUIMJUTITIHEe OaiJIaHBICTHI KOINTEreH KOChIMINAnapja KOJAaHblIaabl. Panno sxoHe MHQPAKBI3BLIT
OaiilaHbIC TEXHOJIOTUACHIMEH canbIcThipranga, VLC >xorapbl KayimnCi3[iKTi, 3JEKTPOMArHUTTIK
Keleprijiepre WUMMYHHTETTI KamTtamachi3 etemi. ConsiMeH Katap, VLC keH TapanraH
cunarraMaiapra ue, Oyn yil imiHze aepekTepii OepydiH >KOFapbl KbUIIaMIBIFBIH KaMTaMachl3
ereni. ConpiMern Katap, VLC Tycrepni apanacTelpy XoHE TYNKUTIKTI MaiijanaHymIbuIapabH
KaKeTTUlKTepiHe  HerizaenreH  illumination  ymriH  opTypmi  dopmanmapasl  KacayAblH
KapamaibIMIbUIBIFBl APKBUIBl KOPKEMJIIK KYHABUIBIKTapAbl KaMTamachl3 ere anaabl. Ocburaiiia,
VLC »xyienepi kapblK MEH CBIMCBI3 JIEPEKTepIi KOC pei aTKapaabl. YWJepJeri, KeHcenepaeri
KONTETeH JKAPBIKTAHIBIPY  KYPBUIFBUIAPHI,  AJIEKTPOHABI  KYPBUIFBLUIAp, KON  Oenrijiepi,
KOMMEPLMSUIBIK HbICAHAAp, OMbI3Aap, YIIaKTap, KeMenep, Kok ¢apaiapbl aK KapblK TAOATAPBIH
KOeOIpeK KOJIaHa bl )KoHE OYJT YPJIIC alAaFbl )KbUIIAPHI Ja KaJFacalbl 1N KYTLTyae.

Nudpakpi3pil chIMChI3 OaiinaHbic OOMBIHILA alFaIlIKbl 3epTTeY >kKyMbIcTapbiHaH KeiiHn (Kahn
and Barry 1997; Barry 1994) 6i3 VLC-ne kepiHeTiH *apblK CIEKTPiHIH JAWana3oHbIHIA (TOJKBIH
y3bIHABIFBL 375-TeH 780 HM-Te AeiiiH) aK >KapblK AUOATAPBIH KOJAAHATHIH 3€PTTEY KYMBICTAPBIHBIH
Keberoine Kya 60bIK [ 1-3]

Monynsauus GopMaThIHBIH 2 KaFUAchl: KYHTIPT jkoHE OalIaHbIC.

Kapanrbutay MyMKiHIITT Oap >KapbIKTaHIABIPY KyHenepi OOJFaH >KeH, al >KapbIKAHOATHI
KapblK Ke3Aepl OChIHIAN Ke3JepAiH KepeMeT MbICalibl OOoJsbIn TaOblIaaAbl. AMIIUTYAAIBIK
Monyisauusicel (AM) xone IIIMM OGap KyHripTTEy CXeMalapblHBIH ChI3BIKTBIFBIH apTTHIPAThIH
KapbIK JUOATapbl HEMece >KAPBIKAMOATHI IIaMJap YIIH >KapbIKTBUIBIK ACHTEHiH peTTeyiH
Oipkarap cxeManapbel Typaibl XxaOapianibl. byn Ti30eKTep CBI3BIKTBIK KYHIIPT OacKapyablH
apTHIKIIBIIBIFBIH OepeTiH KeHiHeH KonmanbulaTbiH MEM kyHript Oackapy oficiHe HeTi3JeNreH.
ConbiMeH Katap, UEM HeriziHzaeri KyHripT cXeMa am Heri3iHAer: KYHTIPT 9ICTepJeri TOKTHIH
e3repyiHe OalIaHBICTBl TOJKBIH Y3BIHIBIFBIHBIH BIFBICYBIHAH 3apnan 1mekmneiini). HWEM-ne
WUMITYJIBCTIH Y3aKTBIFBI KapbIK JUOATHI KO3ABIPY TOTHIH OacKapy YIIiH KOJIaHBUIAJbI, OChUIAMIIa
KAPBIKTHUTBIKTBI PETTEH/I.

HNEM xynript curnan suimiri oaerre 100 ['i-Ten acaapl, COHABIKTaH aJlaMHBIH K31 TOKTHIH
aybICYbIH Kepe anmaiinbl. JKapbhIKTaHABIPY YIIIH 1€, JKapbhIKTaHIBIPY YIIIH A€ KOJJaHBLIATHIH
KAPBIKANOATH mamaap yuria [TUM

NEM ycTiHe KOWBUIFAaHIBIKTAH, WUMIYIBCTIH €H JKOFapbl aMIUIUTYyAachl S = ApAOAd,
MyHarbl Ao xoHe Ag colikecinmie MEM sxone IIMMM uMmnynbcTapbIHBIH aMIUIUTYAChl OOJIBII
tabbutagpl. MEM kyHript curnan gexreitine [IMM mMuHMManipl ocepiH KamMTaMachl3 €Ty YUIiH 013
Ad < Ao opHaTThIK. Anaiina, Ag JepeKTepiH COTTI OepulylH KamTamachl3 €Ty YIIIH KEeTKUIIKTI
YJIKEH OOJybl Kepek. DKcrmepuMeHTTe 3-OenmiMai KapaHbi3, Ad (1/4) Ao-re TeH Oonabl. Mpyy =
Ton /Tf NEM wmonynsauus unHaekci, MmyHaarsl Toy-MEM uMnynbsciHiH Y3aKTHIFBI, all Tr - UIEM
KE3€Hi, JKapbIKTHIK JCHTeHli.
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Cypert 1 — ¥chiHbuiran MOAYISIus (OpMATHIHBIH CUTHAT (JOPMACHI.

Mpyyy-ne MUEM (Hemece kanp) op keseHi yuniH Tek O0ip [TMM ummynsci (yambik) Oepineni.
JlepexTepain OepiryiHe KapaMacTaH >KapbIK JHOJBIHBIH KapBIKTBUIBIK JEHIeHiH OacKapa ainy YIIiH
UMITYJIbCTIH Y3aKThiFbl T < Ty, cyperti Kapaupis. 1. Ty (1/10) opHary Kesinae KaapapaiblK
KyHripTTey chiHu acep erneiai. MIIMM nemece VIIMM-gen adibipmanibiibirbl, [THMM-UEM
curHay mimimi Oenrimi Oip KYHTIpT JeHreiine Typakrel opTama KyaT Oepemi. MEM KyHripT
CUTHAJIBIHBIH KYMBIC LIUKII1 KYHTIPT AeHreire OaitnanbicThl o3reperi [4] /MEM curnansl kapbik
JVOJIBIHBIH JKAPBIKTHIFBIHA CIIKAHIal JKBIIBUIBIKTAY MEH JKBIMbUIBIKTaMan e, eiTkeHi UEM (1
k') skmimiri 300 T'm-ten acanmpl, Oy OJETTE aJaMHBIH KO3Jepi JKBINBUIBIKTAWTHIH JKOHE
KBIMTBUTBIKTAUTBIH KHUUTIKTI aHBIKTal anManael. by Outrepain PP/min-re Oepiny KbLIIaMIbIFbI
a/IaMHBIH K©3iHe TYCY YIIiH ThIM KOFapbl OOIFaHABIKTaH OOIaIbI.

[MNM-ne M = log,L nepexrep OutrepiHiH op Omorsl L MyMKiH OOJaThIH CIOTTApAbIH
OipiHaEe KepceTiienl, al KbICKa HMITYJIbCTIH MO3UIMACHL KaFaH KEe3JeHCOK eKUTK Ti30eKTiH
(PRBS) nepekrep yiriciHiH MoHiMeH aHbIKTanaabl. [IMM xakrayer, [IMM uHTEpBaIbIHBIH
Y3aKTBIFbI JKOHE KaJp Y3bIHIBIFI CokikeciHme Tppy = Tptf , T t /N xone L = 2Mperinge
aHbIKTaNaaAbl, MyHJaFbl 1/N - eHri3y OUTTEepiHIH aXbIpaTbIMIBUIBIFBL, a1 M - Xabapiaama OUTTEpPiHIH
canbl. TG (N2)t xopranbic yakbIThl - Oya [IMM umnynsctapel koK ke3eH. [IMM-MEM curnan
dhopmachsr:

s(t) = Sdim(t) + Saata(t) (1)

KyHnript Curnan keneci TypJe KepceTiieni:

Saim(t) = n=_—%Ag * p1t —nTy (2)
MYHJaFbl O1pJIiK aMITUTYAackl 6ap TIKOYPBIIITHI UMITYJIEC OpMYIaMeH OepisireH:
p(t) = E=MpwmTr/2 (3)
MpwmTf

mynna Mpyy Ty TonFa coMKec Kenemi (SFHHM, XapblK JIHMOATHI KOCY YaKbIThI), OJ KYHIIpPTTEY
JeHreiine MpPONOPIIUOHATIEI.
JlepexTep CUTHaJbI KeJneci TYpAe KopCceTuIei:

Sdata(t) = nz—gAd * pzt - an

MYH/IaFbl O1pJIiK aMIUTUTYAACHIHBIH UMITYJIBCI:

p2(t) =

t-T/2

T
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LabVIEW KapbIKIMOATHI TapaTKBILI
E :__ PP _._._._._._._i E H(eTeK OHTI/IKaJ'H)IK
P VEM (D | PCl | Llcxemacs Gaiinanbic (9ye)
L1 | (xynripr) N 622 | | omyn Backapy
n | | |
Lo UM é
P HUMITYJIbCT ; :
ap Kanmema
USB KENTIpUIreH HHM
| Signal Express PC i : HMITyIbCTCPL
GPIB-to-USB PD
Ocuumtorpad Kabbaay
) ChI30achl
KabOpumarslin

Cypert 2 — ¥cuabuiran mMonyisinus ¢popmareiMer VLC xyiieciHiH cXeMachl.

Benrini 6ip kyHripT nenreiine Tr Ke3eHIMEH KYHTIPT CUTHAII KeJIeci TYplie KOpCeTilyi MYMKIiH:
Saim(t) = n=_&Spexp(j2nnfyt), (6)

myHaarbl fo= 1/ Tt xoHe
AT

Sp = TON sinc(nfoTon)exp(—jrnfoTon). (7)

[IUM curHaneiablH KyaT crnektpi B (BumbHpoTTep koHe Oackamap, 1998). On
aHBIKTANIFaHIal Y3/IKCi3 )KOHE JUCKPETTI KOMIIOHEHTTEPICH TYPaIbl:

Sdata (f) = Sconti (f) + Saiscrete (f), (8)
Sconti(f) = bsinc?(f1) A§ —3 sinc?(fr) exp(=jmf1), 9)
Saiscrete(f) = kS3sinc?(f1) sinc®(2f1) 0 2nf — - exp(~jnf1), (10)

Y31ikci3 cnekTpie Sinc OyHipiik »kamblpakuianap Oap, ojap HeJAIK >kuuiikre 1/t OyTiH
xuinikke ue, oy 10 xl'-xe coiikec kenemi. duckperti cniektpae MEM 1 k[ xamp skuinmirine
coiikec kenetin 1/(Nt) OyTiH xuimikrep 6ap [5].

JKCNEPUMEHTTIK KyMbIC. 2-cyperte »dKcnepuMeHTTiK VLC kyleciHiH cXeMalbIK
auarpammacs! kepcerires. [IMM exinik gepextep arbiHbl skoHe MEM 6ackapy KYHTIPT CUTHAJIBI
koMmmbtoTepae opHateliradn LabVIEW (VIs) BupTyanasl KypbutFbUIapbiHaa Oeliek jkacanabl, ColaH
Keifin Oipikripineni. COHBIMEH KaTap, )KapbIKIUO/ITHI )KeTEK Ti30€TiHIH KUKy AeHreii LabVIEW-
ne opHatbeuiansl skoHe OakputaHaabl. [IMM—-UWEM curnanst PCI 6229 DAQ (National Instruments,
PCI 6229 2013) TakTachlHIa KbI3BUT JKAPBIK TUOATAPBIHBIH KAPKBIHIBUIBIFEIH MOIYIISALUSATIAY YIIIH
KAPBIKJIMOJTHI KETeK MOJyliHe Oepineai. MyHaa 613 620-660 HM CIEKTpPIIIK IUANa30H/Ia JKaphIK
HIBIFAPATHIH KbI3BLT KAPBIK AMOATAPHIH KOJJAHBIK. OpOip KbI3bUT )KapbIK AUO/bI YILIIH KapThlaal
keMipmeH (01/2) 50° kyar ke3inge 20 MA Tok Tikened kepHeymeH 2,0 B kyaT Torsl OolbIHIIA
CBI3BIKTHIK JKayar aiimarelHga Oepuiteni. bipkatap 6ap »on KepceTKITepi mamMaapbl KOHE KbI3bLI
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CUTHAJ IaMIapbl CUSIKTBI KBI3BUT KAPBIK JUOATAPbIH KOJIAAHATHIH KochiMInanap. COHABIKTaH Oy
KYMBbICTa 013 KbI3bLI JKapbIK IUOITAPbIH TAHA/IbIK.

bi3 tikeneit VLC GaitmaHbICBIH KYy3€ere achIpFaHABIKTaH, TPAHCMHUCCHUS JKOJIbI KaObIpranapiaH
marpUIbicTiail 0arbITTHIK Kopy (LOS) Tanmaysl HeriziHzme TannaHaabl. AJIBIHFAH ONTHUKAIBIK KyaT
KeJleciieil aHbIKTaa /Ibl:

P. = “EPSp, « H,(0) (11)

MyHIaFrbl Pt-op skapbelK nuoabsiHaH OepineTiH onTukaiblk Kyar, an Hd (0) - Typakrel Tok
KaHaJIbIHBIH Nali1acChl.

byn makananeiH Herisri makcarbl ycbiHburaH [IMM-WMEM VLC apHacblH YCBIHY, €HTI3Y
KOHE TOKIpUOENiK Tekcepy OONFaHIBIKTAH, TapaTy ayKbIMBIH YJIFAUTy jkKoHE >kapblKk JKunay
MYMKIHJIKTEpIH JKaKcapTy VUIIH KOCBhIMIIA ONTHUKAJIBIK KOMIIOHEHTTEp MaiiladaHbUIMAai Ib.
DKCHEepUMEHT HOTHKENepi Keseci Oemimie cunartanra [6-10].

Foiabimu  watuxke. Cuenan ¢popmanapul. 3-cyperre N 10 xone MUEM 50% ymiin
taparkpimTa [IMM-UEM (MEM ycrine [IMM kabarracybIMEH) CHTHAIBIHBIH Kypama (OopMachl
Kepcerinren (sarHu, S-mi genreif). MEM xone I[IMMM wuMNynabCTapbIHBIH —aMILTUTYIACBIHBIH
neHreinepi coiikecinme 4 xone | B kypaiiapl. Bip yakeiTTa KYHTIpTTEY KoHE JepekTepai Oepy
yurii UEM uMmnynbcTapsl MUHEMAJIIBI KapaHFBUIBIKTEI KamTamachi3 etyi kepek (Ton/Ts 2t/Ty).
Conbiven, [1TMIM nepexTep arbIHBI KYHTIPT J€HIeire OailIaHbICThI eMec.

[IMM uMnynbCTapbIHBIH aFbIHBIH KaOBUIJaHFaH CUTHAJJAH KaJIIMbIHA KENTIPY MPOIECIHIH
CXeMaJIbIK uarpammacs! 4cyperre kepceriiren. @oropereknusiiad Keiin TIA MIBIFBICH CHI3BIKTHIK
Oepiiic cumarramacbiMeH, OH KesOeyiMeH >oHe voffset BIFbICY KepHEyIMEH AN TY3ETKilIKe
oepineni. Erep MEM KyHripT cWrHayi aMIniuTyaachkl v1-re opHathuica koHe voffset neHreiiin
Oackapa otbipbi, 013 MEM-ai onaii Oacein, [TMM nepekTepiHiH HMITYJIBCTIK aFbIHBIH >Kacai
amaMbI3. Voffset < V1 O0JIFaH JKaFIalia aMILTUTYJAChl IBIHHAH IIBIHFA ACHIHIO

B_

| S g
=R

E o

{]_

O_I-'- r— e e

0 Im om 3m  3.5m
Time

Cypet 3 — bepinren [IMM—UWEM curHaabIHbIH OIIEHTEH TOJKBIH MIIIIHI.
Y oci GoiibIHIIA e1eM Oipiliri — BOJIBTIIEH.
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Recovered
TIA Amplifier » PPM
v,

out

Cypet 4 — [11IM umnynbcTap aFrbIHBIH KajbiHa KenTipy npoueci. PD ¢otoaunonst, TIA
TPaHCUMIIEJAHC KYIICHTKIIII.

Amplitude
i

I I |
0 1m 2m 3m  3.5m
Time
Cypet 5 — Voffset v1 colikec kenMereH Ke3jie 5 eJeHreH CUrHai HbICaHbl.

.
(e E] B o

0 -
Cli O.E:Ol O.L']lOZ O.IJIO3 0.0lO4 0.605
g“: ﬂl Time ({s)
Cyper 6 — Kannbina kentipyaes Oypbid [IMM-UEM curnansina cansiaras [IMM (kp13bu1
TYCIEH KOPCETUITeH) KaJlbIHA KENATIPUITeH UMITYJIbC aFbIHBIHBIH OJIIIEHTeH TOJIKBIH MillliHi (KoK
TYCIIEH KOPCETUITeH).

NEM KyHrIpT cWrHanblH amibill TactaraHHaH KeiiH, [IMM tanOaceiabiH y3biHIBIFEI TEM
OIIIPY Y3aKTHIFBIH Ja KaMTHU/IbI, SFHU KaumbiHa KenTipuired [TUM y3piaaeirst 2-1TUM-nen yikeH.
Koceimina cuaxponay bl 6ackapy cxemacsl 6ap crannapttel [IMM gemMoayisiTOpbIiH NMaiijanaHsblIl,
kanran UEM (Hemece crnoTtap) yakbIThiH anbin tactan, [-IIMM-ai 2-ITMMM-re oHait Typienaipyre
6omnanpl. CaHIbIK aiiMakTa Oy TypieHaipy eTe oHail. Conpaif-ak kypimr. 6 TIA IIBIFBICKIHIAFBI

KaOBUITaHFaH CUTHAJIIBIH TOJKBIH MIIIIHIH KOPCETe/Il.
20 sxone 40% sxymbic nukingapsl yirH TIA meirsiceingarsl [IMM-WMEM  curHansiHbIH

OJIIIIEHTeH JMarpaMmaiiapbl cyperre kepcetinreH. Twuicinme 7A, B. Ke3 muarpammacsl HeriziHeH
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[TNM uMITyNbCTIK aFbIHBIH OTKI3ETIH AEPEKTEp CUTHAIBIHBIH calachlH KepceTryre apHanrad. Hazap
aynapeiHbI3, 013 28-1 PRBS nepektepin KoigaHbIK.

Mok T Tra’s M Pos: 0.000s G
I

T

Coupling
B Lirnit
100MHz

Volts/Div

>
o

: : - : : ; :

CH1 1.00¢ P 25015 CH1 7 656mv
1,00002kHz

T T T T T LTy

Tek e Tria’d M Pos: 0.000s CHz2
z Coupling
B Lirnit
100MHz
Volts/Div
Probe

Invert
CH1 1.00% S P 250,05 CH1 7 656mVv
1,00004kHz
(b)

Cypert 7 — UEM sxywmsbic nukiaepi 6ap [IMM-WUEM curnanbIHbIH K63 JuarpaMmmanapsbl:
a 20 Y%xone b 40 %.

[

HKuinix cnexmpi. 1 cyperre. 8A, b coiikecinme [IMM-UEM OipikTipiareH CUTrHaJbIHBIH
TEOPHMSUIBIK OOJDKAMJIbl YKOHE OJIIIEHI'eH CIHEKTpJepiH KepceTeli. OJIIEHIeH CHEeKTp CypeTTe
kepceruired [IMM-MEM curnanbsiasig popmackina xkataasl. 4, MUEM ymin 50% »xone 1 0,1 tf.
Cnextp 1/Tf 1 kI'u-Teri Heri3ri uilik KOMIIOHEHTTEpiH KepceTei, 6yi1 MEM KyHripT cUrHajiblHa
colikec kemnesi, coHbIMeH KaTtap (3) OomkaHraHgal TaKk rapMOHHUKAIBIK KommoHeHTTep. 10 kI
KUUTIKTETT HOJAIK KHUbUIbICY HYKTenepi (9) Oomkaranmait 1/t-re teH IIMM wuHTepBaibIHBIH
xuimirine coiikec kenemi. [IMM  curHaNbIHBIH — JUCKpPETTI O KHUTK KoMmoHeHTTepi (10)
6omkanranaait [IMM 1 xI'n xazap sxuiiiridig OyTiH ecenikrepine naiina 6onansl (Ghassemlooy et
al. 2012).

KaOblnganran CUTHAJIBIH OJIIIEHTeH CIIEKTP1 (CypeT. 6) CypeTTe KopCceTuireH. 9, o cypeTneH
Oipmeti mpodunsre wue. 8. KapKbIHABUIBIK JIEHTEHIHIH TOMEHIEYl TOMEH IKBbUIIaMIBIKThI
KOMIIOHEHTTEP/I1H IEKTEeYIl 0TKi3y KaOlIeTTulirine 0aiaHbICThl €KeHIH eCKEePIiHi3.

Tayenciz kapaneviivikmol 6ackapy. VLC xyhenepi aepektepi 0epyi e, sKapbIKTaHIbIPYIbl
Jla KaMTamachl3 eTEeTIHAIKTEH, JAePEeKTepAl MOy AUy IbIH KYHTIPT JACHIelre acepiH 3epTTereH
KOH.
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Cypert 8 — Taparkpimtarsl [IMM-VEM cHrHaJIBIHBIH KHUUTIK criekTpi: xoHe MUEM yurin
OomkaMIbl crieKTp skoHe B emmmenren cniektp 50% xone T = 0,1 tf.

byn nepextepai TypakThl Oepy Ke3iHIe KYHTIPTTeY ACHreiliH Toyenci3 6ackapy MyMKIHJIITIH
KaMTaMmachl3 eTy YuiH Kaxer. Mynna 6i3 [IMM nepekrepin Oepy ke3iHae KYHIIpT acepai Oaranay
YILIH KapbIK JMOATApbIHBIH apBIKTBUIBIK JEHIEHJIEpiH camajibl CaabICTBIPYAbl Kyprizaik. UEM
JMana30HbIHBIH )KYMBIC LUKJIl YIIIH YChIHBUIFAH CXE€MaHbIH ()YHKIIMOHAJABIFBIH KOPCETY YIUiH 013
[TNM nepextepin 1 k6/c xbuigamasiknesn o6epy keszinae MEM 30 sxone 90% sxymbIc LUKIAEpiHAE
KapaHFBUIBIKTHIH €K1 OKUII1 AeHTeiiH onmenik, 6y MEM 100 I'iy curHaibiHas sKoFaphl.

9-cyperre IIMM 1 x6/c nepekrep curHanbsl O6onraH kezge MEM 30 sxone 90% sxymbic
LUKJIZIEpIHE apHAJIFaH KapbIKTHIK JIEHI€HIEPiHIH JIE3/I1K CypeTTepl, COHAail-aK curHai ¢popManapsl
KOpPCEeTUITeH.
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| ) | : ' ' | | i |
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RE® Frequency (Hz)

B Time Graph

Cyper 9 — KaGbui1anFaH CUTHAIABIH OJIICHTEH CIIEKTPI.
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[TM nepextepin 6epy ke3inge MEM >kyMbIC HUKIIBIH TEK OEpijieTiH IEepeKTepiH carnachlHa
acep eTIeCTEH O3repTy apKbLIbl TAYENICi3 KapaHFBUIBIKTBI Oackapyra Oonanubl. CHUTHAIIBIH €H
JKOFapbl KEpHEYIHE KeJIETiH 00JIcaK, KyHTIpT OOJFaH Ke3/e OJ elIKaHail KepHEYIiH KOFapbUIaybIH
ce30elil, ochUIaiia KYHrIpT 00y OepisieTiH IepeKTEep/IiH carmachlHa ocep CTIEUTIHIH KopceTe/i.
TypakTbl TOKTHIH KYHripTTeHyiH Oimmiperin [ITMM enrisren skapuik aeHreiiin ad/AQ KaTbIHACHIH
TOMCHJIETY apKbUIBI a3aiTyra Oonaabl. TypaKThl TOKTBIH KYHTIPT KBUDKYBI OapiblK KYHTIPT
JICHreisiep/ic  OOJFaH/BIKTaH, MalJalaHylIbl JepeKkTepai Oepyai Kocmai/ emripMedl KYHIipT
JEHTCH/TIH e3repyiH OaiKal aaMaiipl.

Fouibimu Tanksliay. [IMM-MEM monymsuus dopmateinna MEM-HiH op KYHTIPT Ke3eHIHIEe
tek ITMM umnysnaeci Gap »kaarbi3 aepekrep kiOepimemi. 1 k0 / ¢ mexreysi >KbLIIaMIbIKKa
Kapamacrtad, 0i3 yceiHbuiran [ITMM-MEM cxemacet VLC xyifenepi yimiH TapThIMIbI KaHIUAAT
00J1a aaThIHBIFBIH KOPCETTIK.

6_

1 | | i 1
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E-Ji"@ Time (s)
(@)

6 -

4 - L el e
2

2 -

0-} 1 | | | |

0 0.001 0.002 0.003 0.004 0.005

EvJ i‘@ Time (s)

(b)

(d)
Cyper 10 — MIEM a 30% »xone b 90% >xymbIC IMKIAEPIHAET1 CUTHAT (popMantapsl )KoHe
NEM.
C 30% sxone d 90 »yMbIC UKIIEPIHET] )KapBIK AHOABIHBIH JKapbIKTHIFBIHBIH COHKeC
cyperrepi %.

Amnaiia, IpaKTUKaJIbIK TYPFbIIAH ajJfaHa, KYHTIPT IeHrelnep/iiH KeH ayKbIMbl YIIiH, acipece
TeMeHri neHreinepne, [IMM nepekrep >KbUAaMIBIFBIH apTThIPY KOJAAPBIH 3epTTey KaxeT. bip
tocul-IIMM umnyneciHiH €HIH (HeMece apajblK YaKbITThl) a3aiiTy, conablkTaH OipHeme [IMM
umnynsctapbid TON ke3inne MEM curHamibIHBIH YCTiHE KOora Oonaapl. Erep skapbIKTHIK ACHTe1
TOJIBIK JieHreire »akbiH 6osca, MTEM umnynsci [IMM uMnynbcrapblHbIH KOOIpeK caHblHA TOTET
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6epe amangsl (ITMM ummnynsctapeinblH canblH TON aHbIKTalab1). By yiiiH TOHHAaHBI ©IIIEHTIH
QITOPUTM KaXXeT, COJaH KeWiH ToHHaza Oepy ymiH OipHeme [IMM mbirapansl. Opune, Oy
KApaHFBUIBIKTHIH oOpTaina JeHredine ocep ereni. CoHbIMeH Karap, makjgananeuiMaran [TMM
cinottapbiH UEM cUTrHanbIHBIH KYMBIC ITUKJIIHE MPOMOPLUOHAIILI TYple KOJAaHyFa Oomaubl, o
YIIH KapaHFBUIBIK JIEHTCeWiH amanThBTI Oackapy alTOpPHTMIH >kacay KaxkeT Oojambl. MeIcalsl,
xymbic UKl 30-man 60% - Fa neliin esrepred kesnae, [IMM MEM-ai Gipnelr Medmiepae KorJiay
KE3CHIH aJIajpl.

byn xympicta [IUM tf-tig tex 10% - bIH anagpl KoHE OHBIH OpHAJIACYBI KipiC YJTICIHIH
OHJIILIK MOHIMEH aHbIKTananbl. KyHriprrey nenreitin [IMM-re Toyenci3 perreyre Oomanbl, erep
MUHHMAJIJIBI KYHTIpTTEY AeHreii M-ary [1IMM ymrid ton T log2 m mapTeiH KaHarattanasipca. MEM
’KYMBIC IIUKJIBIH ©3TePTY apKbLIbI )KAPBIKTHUIBIK JEHICHiHIH 03repyi Oaiikaa bl

I[IUM npepektepiHiH ceHimai OepuryiH KamTamachis ety ymid [IMM  uMmmynbciHig
aMIUTATYIackl OUT KaTenepiHiH ToMeH xkwuilirid (BER) kamTamachl3 eTy YIIiH >KETKUTIKTI KOFaphbl
0o1ybl MaHbI3abl. Amnaiina, 1AM aMmimuTynachlHBIH SKOFApFbl €Tl SKaphIKAUOATHI TOKTHIH
CBI3BIKTHIK CHIATTAMAaChIMEH aHBIKTANAAbl. JKanmbl MIBIHHBIH aMIUIMTYIACBIH €CKEPE OTBIPHII,
[TNM-HiH >KOFapbl aMIUIUTYIAChl CHI3BIKTHIK €MeC TapMOHUKAIIBIK OypMallaHy IbIH KOFapbUIaybIHA
okeneni. JKapblK JHOABIHBIH CBHI3BIKTHIK aiMarbIHAA KYMBIC iCTEY KOHE MHHHMAJJIBI KYHTIPTTEY
neHreifin ycran typy yuriH [IMM sxorapel amminuTygacblHa pykcaT eTityl MyMmkiH, O6ipak MEM
neHreiiin temenaery apkputbl. Conapikran [TMM ammummrymacer meH [IMM amIumTynachiHbIH
NEM-re KaThICTHI KATBIHACKI apachbIHAa cayaa 001aabl

Kopsiteinabl. VLC xyiieci yurin aepekrepai 6epymeH Oip yaKbITTa KaphIKTBUIBIKTBI PETTEY
IKCIepUMEHTANIbl Typae kepcerunai. Herizinen, 1 kl'm skmimiri 6ap MEM curnansl KapbiK
JVOITAPBIHBIH KAPBIKTHIFBIH 0acKapy YIIiH KoimaHbuiansl. Jlepekrepai 6epymi skeHuaetTy yurid 1
kout/c xbuimaMabsikTarel [IMM  nepektep arbiHbl MEM  cHUTHaNBIHBIH  YCTIHE KOWBLIAJIBI.
Hepexrepai 6epy ke3inge MEM kapanrbinay ke3eHi [IMM apallbIFbIHBIH Y3aKThIFbIHA KOOCUTIITCH
OyTiH caH OoIIFaH >Karaia KapaHFBUIBIKTHI TOYelci3 6ackapyra 601aabl. KpI3bl1 skapblK JUOITaPhI
[IUM-UEM curnaneiMen wMopyisiiuussianrad skoHe [IMM  nepextep arbiHbl  KaObUIAaHFaH
ONTUKANBIK curHangaH 20 ¢cM KaIIBIKTHIKTa COTTI KaJlbIHA KENTipUIreH.AepeKTepii Oepy Ke3iHae
TOYEJCI3 KapaHFBUIBIKTBI OacKapy >Ky3ere acblpbUIATHIHABIFBIH pacTay YIIIH JPTYpJi KYHIIPT
JIeHreiiepre apHalFraH KajdlblHa KEeNTIpUIreH Ke3 auarpammanapbl kepceriireH. COHbBIMEH KaTap,
613 IIMMIM nepexkTtep arblHBIH CaKTail OTBIPBIN, KYHTIPT JEHTEWIepAiH [Iuana3oHbl YILUiH
KAPBIKIUOATHl JKapBIKTAHIBIPY ACHTEWiHIH MBICATBIH camajibl KOPCETTIK. Y CHIHBUIFAH CXeMa
VLCS-ke Oamama 6onans! e 0opKaHa b,
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LANGUAGE PROBLEMS IN TEACHING BASIC TECHNICAL ENGLISH AND
WAYS TO SOLVE THEM

S3bIKOBBIE ITPOBJIEMBI B ITIPEIIOJABAHUH BA30OBOI'O TEXHUYECKOI'O
AHI'VIMUCKOTI'O A3bIKA U IIYTHU UX PEHIEHUA

HEI'T3T'I TEXHUKAJIBIK ATBIJIIIBIH TIJIIH OKBITY JATBI TIVIAIK
MOCEJIEJIEP )KOHE OJIAPbI LHEITY KOJIIAPBI

Abstract. People understand, talk, exchange ideas with each other in their native language.
Language learning means learning about culture, using language as a means of communication, or
learning another language in depth. Among foreign languages, English is the language of
international communication. Society and time need to deepen and comprehensively teach English.
Becoming an independent country and embarking on the path of development of world civilization
requires a good command of the English language. The purpose of teaching basic technical English
at universities is to master the basics of communication in English. And mastering English, which is
informally established as a world language, strengthens the nation's competitiveness. Learning the
native language and foreign languages, being part of the learning process, is one of the key
components of education. Our country's relations with other countries are growing day by day, so
our current task is to train future generation who are fluent in English and who will be able to use
their knowledge in various fields of profession. In order to know any foreign language in
professional level, it is necessary to learn vocabulary and terminology. In this article is considered
some methods of working with new lexics and terminology.

Key words: lexics, terminology, teaching foreign language.

AHHOTauus. JI01 MOHMUMAIOT, Pa3rOBapHBAIOT, OOMEHHMBAIOTCS UAESIMHU JAPYT C APYroM Ha
CBOEM POJIHOM si3blke. M3yueHue si3pIka 03Ha4aeT 3HAaKOMCTBO C KYJIbTYPOM, UCIIOJIb30BAHUE S3bIKA
KaK CpeCcTBa OOLIEHHs WK YIIyOJIeHHOE U3ydYeHHe Opyroro sizbika. Cpel HHOCTPAHHBIX S3BIKOB
AHTTIUICKUN SBISIETCST A3BIKOM MEXKIyHapoJaHOro obmieHus. OOLEecTBO M BpeMs HYXKIAlOTCS B
yri1yOJIeHUH U BCECTOPOHHEM O0YUYEHUH aHTJIMHCKOMY A3bIKY. CTaHOBIIEHHE HE3aBUCUMOMN CTpaHOM
Y BCTYIUJICHHE Ha MyTh Pa3BUTHS MUPOBOM LIMBHIIN3ALNN TPeOYeT XOPOLIETO BIAaCHUS aHTJIUHCKUM
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s3pikoM. [lenbro mpemnogaBaHusi 0a30BOr0 TEXHUYECKOTO AHTIUHCKOTO SI3bIKA B YHHBEPCHUTETAX
SBJIETCS OBJIQZICHHME OCHOBAaMM OOILICHHS HAa AHTJUHCKOM SI3bIKE. A OBJIQJICHHE AHTJIMHCKUM
SI3BIKOM, KOTOPBII HEOPUIHATEHO MpU3HAH MHPOBBIM SI3BIKOM, YKpEIISIET
KOHKYPEHTOCIIOCOOHOCTh Haluu. V3yuyeHue pOAHOro si3bIka W HMHOCTPAHHBIX SI3BIKOB, SBISACH
4acThl0 y4eOHOTO TpoIecca, SBISETCS OJHUM M3 KIIOYEBBIX KOMIIOHEHTOB OOpa30BaHUS.
OTHOLIEHUsT Halled CTpaHbl C IPYTMMU CTPAaHAMM Pa3BUBAIOTCS JEHb OTO JHS, MOATOMY Halla
TEKyIas 3aJa4a - IOArOTOBUTH Oy/yllee MOKOJIEHHE, CBOOOTHO BIIACIOIIEE aHTIHMICKIM S3bIKOM
U CHOCOOHOE HMCMOJb30BaTh CBOM 3HAHMS B Pa3NUYHBIX oOnacTsax mpodeccuu. it TOro 4roObl
BIIQJICTh JIFOOBIM WHOCTPAHHBIM SI3BIKOM Ha TPO(ECCHOHATHLHOM YPOBHE, HEOOXOAMMO BBIYYUTH
JIEKCUKY W TEPMHUHOJOTHI0. B naHHOI cTaThe paccMaTpUBAIOTCS HEKOTOPbIE METOAbI paboThl C
HOBOM JIEKCUKON ¥ TEPMUHOJIOTHUEM.
KiroueBble cjioBa: JEKCUKa, TEPMUHOJIOTHSA, 00yUYE€HUE HHOCTPAHHOMY SI3BIKY.

Anparna. Anampap TyciHemdi, ceisieceni, Oip-OipiMeH €3 TUIIHIE MIKIp anMmacaabl. Timmai
YipeHy JereHiMi3-MOJCHUETIICH TaHbICY, TUIAI KapbIM-KAaThIHAC KYpaslbl pPETiHAE Maiinanany
HeMmece Oacka Tl TepeH yipeny. lleT TinaepiHiH iIiHAe aFbUILIIBIH TUTI XaJlbIKapadblK KaThIHAC
Timi 60T TaObUTaEl. KOFaM MEH yaKbIT aFbUIIIBIH TUTIH TEPEHICTII, dKaH-)KaKThl OKBITY Il KaXKET
eteni. Toyenciz en 0oy xoHE QJIeMIIK OPKEHUETTIH JaMy JKOJbIHA TYCY aFbUIIIBIH TUTIH YKaKChI
MEHTepy/li Tajam eTe/di. YHHBEPCUTETTepAc Oa3alIbIK TEXHWKAIBIK AFbUIIIBIH TITIH OKBITYIBIH
MakcaThl aFbUILIBIH TUTIHJE TII€CY HEeTi3AepiH MeHrepy O0obin TaObuiagsl. An OeiipecMu oneMaiK
TiJ pEeTiHJe TaHBUIFAH aFbUIIIBIH TUTIH MEHrepy YJITTBHIH Odcekere KaOUIeTTUIrH KymenTeai. AHa
TIIi MEH WIeT TUIAEepiH YHpeHy OKy mpoiieciHiH Oeiniri Gojia OTHIpHIN, OiiM OepyaiH HErisri
KOMITIOHEHTTEpiHiH Oipi Oonbim TaObuTabl. Bi3niH emiMi3miH 0acka elgepMeH KapbIM - KaThIHACHI
KYHHEH-KYHT€ JIaMbIIT KeJIedi, COHABIKTaH O13/1iH Ka3ipri MiHAETIMI3-aFbUIIIBIH TiIIH JKETIK OLICTIH
KOHE ©3 OUTIMIH MaMaHIBIKTBIH OPTYpPJl CalalapblHAa KOJJaHa ajaThlH OoamiaK YpHakKThl
naiipiaaay. Kes-kenreH mier TuUTiH KociOM JeHrelie MeHrepy YIIiH JeKCUKa MEH TEPMHUHOJIOTHSHBI
yiipeHy KaxeT. by makanana kaHa JEKCMKa MEH TEPMHUHOJIOTUSAMEH KYMBIC I1CTEYHIH Keuoip
oficTepl KapacThIPhLUIAIbI.

Tyiiin ce3aep: jeKcHKa, TEPMUHOJIOTHUS, IET TUIIH OKBITY.

Nowadays, teaching a foreign language at a technical university has become more systematic
than in previous years. The students have absolutely right motivation to study English, because now
a highly qualified specialist doesn't have to know his job well, but also he has to know at least one
foreign language. One of the main tasks of university teachers is to teach and train students to speak
systematically. Therefore, language development work is carried out continuously and purposefully
at the university. The essence and content of language development is for the student to master the
system and laws of the native language for communication, to develop the skills to use the acquired
knowledge and skills in everyday communication and in their own practice in different places and
situations. In addition, to increase student's vocabulary during the language development work, it is
necessary to choose synonyms, antonyms, phrasal verbs, correct terminology depending on the
intended meaning of the sentence.

One of the difficulties of teaching foreign language is lexical units. There was made literature
review on scholars studies according to this topic. As Wilkins explained that learning language is
not just about learning its grammar but rather about learning vocabulary and using it properly for
communicative purposes. “Without grammar very little can be conveyed, without vocabulary
nothing can be conveyed” [1].

The great German scientists 1.G. Pestalozzi and A. Disterverg emphasized the importance of
students learning new materials. “In accordance with the requirements of upbringing, the great
result of simple education is to prepare the child in all directions from the cradle”, he wrote. When a
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student acquires new knowledge, it is necessary to know his level of development and rely on his
skills, because, “It is known that the basis of learning comes from the same source” [2].

N.A. Kupina considered that the most important material in the process of teaching speech is
vocabulary. In the linguistic literature, two sides of the word are examined. It is the position of the
word, that is, its external form (pronounced by sound, written by letter); the meaning of the word,
that is, the inner content, the essence. For example, N.P. Bekhtereva pays attention to the following
features of the word:

- form;

- meaning;

-position.

N.P. Bekhtereva believes that the third of these three features of the word, which reflects the
thoughts and feelings of a person is its function. According to the author, the speaker is able to
communicate with people because he expresses his views and moods. One of the main elements of
teaching English at universities is working with lexics and terminology. There were given ways to
check students™ vocabulary. They are:

1. Conversation - about the environment: home, university, class, parents, textbooks, etc.

2. Name the items students use most often (clothes, dishes, furniture, etc.) by showing.

3. Check the level of comprehension (showing unfamiliar objects, etc.) [3].

In teaching foreign language, four main language skills as listening, reading, writing and
speaking must be taught in every class. There shouldn’t be taken only grammar rules, exceptions
and texts for reading. Students learn the words, grammar rules of English by associating with their
mother tongue. So, grammar rules sometimes are explained by comparision with their mother
tongue. When teaching English in technical universities, teachers mostly work with terminology or
texts related to the specialty.While choosing texts, these leading factors have to be kept:

1) Linguistic material

2) The content of the material

3) Conditions for submission of material

There are 3 main difficulties in teaching students of technical university: phonetic, lexical and
grammatical.

1. Phonetic difficulties - there are differences in the phonetic structure of English and Kazakh.
He speaks the sounds of English in the same way as the sounds of his own language. It is difficult to
say the following terminology as:

Pilot, terminal, turbulence, aisle, luggage, cabin crew and others.

Differences in the rhythm of the voice also make it difficult to understand. For example:
Ladies and gentlemen, welcome to the board this flight to Nur-Sultan !

Therefore, it is important to practice listening skills, sounds and rhythm.

2. Lexical difficulties - due to the analytical structure of the English language and the
widespread use of infinitive, prepositional structures:

For example: Fasten your sit belts. Fasten your seat belts.

The cabin crew was polite. The cabin crue was polite.

It is very difficult to understand such sentences, they confuse words.

3. The content of the material submitted for the listening also affects the interpretation. To
prepare the material for the listening, consider the following:

A) Is the topic of the material easy to understand? What are the difficult words?

B) Type of material: description or story?

C) Is it an excerpt or a whole?

D) Readiness to listen to the material.

E) Is the material in the form of a dialogue or a monologue? Monologue is easy, so it is good
to listen.
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In order for students to be able to communicate properly in English, they need to listen and
understand the spoken word. Listening comprehension is a companion of speech, while speech is an
expressive form, listening is an impressive form. Perception and comprehension of spoken words is
a very complex mental activity. It is very important to listen to the material.

1. Speech speed

2. Speech rate: should start slowly at the beginning. There should be a pause between word
groups. At the end of the listening, the pace should reach a normal level of 1 minute - 150 words.
The average rate is 120 words, the slow rate is 95 words.

3. Repeat frequency 1 or 2 times.

The native speaker's voice in audio materials also affects the listener. Students who are
accustomed to the teacher's voice may not understand what the other person is saying. Therefore,
the teacher should change the rhythm of the voice as much as possible.

Speaking English is the most difficult form of language acquisition, you need to develop and
practice speaking skills to compose a sentence of one or two words. It requires a lot of preparation,
and at technical universities it is difficult for a student to express himself. There are very few
methods that a teacher uses for this. The student simply repeats what he has heard and writes the
words according to the pattern. Of course, these mechanical exercises are very necessary, but from
year to year they are useless. If a student wants to say, explain or ask something, he / she should use
language resources and the teacher should help him / her. There are given some methods of forming
speaking skills of students.

/ Formation of simple speaking skills \
- Phonetically correct pronunciation of words after the teacher
- Listening comprehension of the speaker and learning to respond to him
- To develop students' listening comprehension and speaking skills
- Ability to make simple sentences in a specific topic situation
- To increase students' vocabulary and train them to use it appropriately

kMastering simple grammatical structures /

Another factor is the psycholinguistic factor. Students should be encouraged to use
memorized words, phrases, speech patterns, grammatical forms, structures situations, and
terminology. The teacher should gradually lead students from developed speech to undeveloped
speech. We need to be able to distinguish between speech and verbal exercise. Speech is a process
that takes place through the speech organs of language. For example:

- A student tells about his experience in class.

- The teacher asks a question on the given topic.

- Reads a story and learns new information from the text.

In order to solve the above-mentioned language problems in the English class, it is necessary
to teach the four language skills. In addition, when teaching English in technical universities,
students should be provided with an atmosphere related to their specialty. If there are pilots and
flight attendants who are trained in the classroom, the desks are set up according to the shape of the
aircraft, the real passengers are replaced, the pilots do their real job, the pilots are in constant
contact with passengers. When they feel like their as masters of the profession, they will be
increases and gets rid of the language barrier. If students feel their profession, their interest in the
English language will increase and they will get rid of the language barrier.

In other words, in the future, when working in this profession, they will be able to use English
fluently and communicate freely with foreigners. We present the situation at the airport in the
following groups on this language issue.
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Check-In Practice | Service agent: Good morning. Can I have your ticket, please?
Dialogue Passenger: Here you are.

Service agent: Would you like a window or an aisle seat?
Passenger: An aisle seat, please.

Service agent: Do you have any baggage?

Passenger: Yes, this suitcase and this carry-on bag.

Service agent: Here's your boarding pass. Have a nice flight.
Passenger: Thank you.

Security Practice | Security officer: Next!

Dialogue Passenger: Here's my ticket.

Security officer: Please step through the scanner.

Passenger: (beep..) What's wrong?

Security officer: Please step to the side.

Passenger: Certainly.

Security officer: Do you have any coins in your pocket?
Passenger: No, but | have some keys.

Security officer: Ah, that's the problem. Put your keys in this bin and walk
through the scanner again.

Passenger: OK.

Security officer: Excellent. No problem. Remember to unload your pockets
before you go through security next time.

Passenger: I'll do that. Thank you.

Security officer: Have a nice day.

Passport Control | Passport official: Good morning. Can | see your passport?

and Customs Passenger: Here you are.
Dialogues Passport official: Thank you very much. Are you a tourist or here on
business?

Passenger: I'm a tourist.
Passport official: That's fine. Have a pleasant stay.
Passenger: Thank you.

Customs official: Good morning. Do you have anything to declare?
Passenger: I'm not sure. | have two bottles of whiskey. Do I need to declare
that?
Customs official: No, you can have up to 2 quarts.
Passenger: Great.

Students who study their specialties in English can develop their language skills by creating
the role of the above-mentioned dialogues.
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IOJIEYMETTAHYJATBI KYHJBIJIBIKTAP MOCEJIECI
MPOBJIEMA IIEHHOCTEM B COIINOJIOT UM
THE PROBLEM OF VALUES IN SOCIOLOGY

AnpaTrna. MakanaHblH FBUIBIMH >KaHAJIBIFBI-IIIETENIIK JKOHE Kas3ipri 3aMaHFbl OTaHIBIK
QJICYMETTaHY TapHUXbIHIAFbl KYHIBUIBIKTAP MOCEIECIH 3epTTeY TOCUIIHIH 0acTanKbl TEOPHSUIBIK
KOHE OJiCHAMANIBIK HeTi3JepiH aHbIKTay. Kasipri Ka3aKCTaHIBIK KOFaMIAFbl KYHJBLIBIK
YACPICTEPiH Tanuay.

Tyiiin ce3aep: KoraM, KYHIBUIBIK, QJICYMET, SITUCTEMOJIOTHS, IeMOorpadust

AHHOTALIMA. Haqua;[ HOBH3Ha CTATbHUHN COCTOUT B BBIABJICHHU HCXOJHBIX TCOPCTHKO-
MCTOHOJIOTUYCCKUX OCHOB IMOAXO0Ja K M3YUYCHHUIO HpO6HeMI>I LIGHHOCTEH B HUCTOpUHU SaPY6C)KHOﬁ
n COBpeMeHHOﬁ OTEYECTBEHHOM COIIMOJIOI'HH. Ananuz HEHHOCTHLBIX IMPOHCCCOB B COBPEMCHHOM
Ka3aXCTaHCKOM O6H.I€CTBC.

KiaroueBble ciioBa: 06H_I6CTBO, HEHHOCTb, COIUYM, SIMUCTEMOJIOTUA, ,Z[CMOFpa(I)I/IH

Abstract. The scientific novelty of the article consists in identifying the initial theoretical
and methodological foundations of the approach to the study of the problem of values in the
history of foreign and modern domestic sociology. Analysis of value processes in modern
Kazakh society

Keywords: society, value, society, epistemology, demography

Kipicne. Ka3ipri ke3ne FbUIbIMH 9[eOMETTEp/I€ KYHIBUIBIKTAp MOCENECiH 3epTTeyAiH
OpTYPJIl TOCUIAEpIHE apHAIFaH JKaH-)KaKThl XKETKUTIKTI YJIKEH MaTepuall )KHMHaKTalraH. Anaiina,
"KYHIBUIBIK" CaHATBIHBIH JKaJIIbIFa Olp/el TaHBUIYbIHA KapaMacTaH, OHbIH MOHI MEH KOFaMIbIK
eMIpJIeT1 PeJIiH TYCIHY/Ie HiKip OIpIIir koK.

KyHapbIKTapasl 3epTTEyAIH OpTYpJl TICUIAEpl OJapAblH MOJUIApaIUrMaAbUIbIFbIHA
OaiiaHbICTHl OIpBIHFAll 9JI€yMETTIK-aKCHOJOTUSIIBIK TYKbIpbIMIAMaHbl d31pJeyAl KUbIHAATaIbl.
Kazipri Tapuxu-TeopHsuibIK MypaHbl KYHIBUIBIKTap MOCENECIH 3epTTeyre "TyreHaey" »Kyprizy
KOHE Kaszipri KOFamJarbl KYHIBUIBIK IpOILIECTEPl Typajbl dJIeyMETTaHYNIBIK TYCIHIK Oepy
KaXXETTLTIr TybIHAa b [1].

OJleyMeTTaHy YILIiH KYHBUIBIK Macesenepi apailbiM e3eKTi 00J1bl, O TKeHI KaJblTacKaH
KYH/BUIBIKTAp KYHeci, KYHIBUIBIK Oaraapiapbl MEeH Ke3KapacTapbl OOMBIHINIA d1eyMeTTaHYIIbI
KOFaM J>KYMBICBIHBIH HAKThl TApUXHU JKarJaibl, OHBIH dJieyeTI MEeH JaMmy IMepCleKTUBAIAPbI
TypaJibl TYCIHIKKE He 60Tyl MYMKIH.

Kazipri yakpITTa KYHABUIBIKTap MACENIECi aJieyMETTaHyIIbUIAp/IbIH Ha3apblH ayaapy *KoHe
KaH-)KAKTbl 3€epTTe€y TaKbIPbIObl OOJBIN TaObUIAABI. AKCHOJOTHSUIBIK IMpoliemManap acipece

JaFaapbIlc KYOBUIBICTaphIH 0acTaH KeIlipeTiH KOoFamJIap YUIIH KOFaMIbIK eMip JKafaaiinapsl MeH
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KOFaMHBIH QJICYMETTIK KYpPBUIBIMBI ©3TepeTiH Ke3eHIepiAe, KOFaMHBIH aHa HOPMAaTHBTIK-
KYHJBUTBIK MOJIENi OCKITUITeH Ke37e, KYHABUIBIK albIpMAIIbUIBIKTAPbl KOFAMHBIH KYMBIC 1CTEY1
MEH JIaMybIHa aUTapJIBIKTal ocep eTeTiH Ke3CHIEP/Ie ©3€KTI.

AKCHONIOTHSIHBIH JaMYBIHBIH OacTaybl  »KaHa KaHTIIBULAAp MEKTeOiHiH exingepi B
Bunnens6anng men I'. Pukkepr "KyHIBUIBIK' YFBIMBIH (UIOCO(QUSHBIH HETi3ri IOHI Jen
XKapusutayJaH >KaH-)KaKThl 3epTTey oObekTiciHe aiHamapl. OmapaelH apThiHAH "KYHIBUIBIK'
YFBIMBI (PHITOCOUSIIBIK KaTETOPHs PETIH/E a0COMIOTTEHAIP1IIN, (PeHOMEHOIOTHSIIBIK OaFbITTHIH
exinaepi M. lllennep men H.XapTMaH KYHIBUIBIKTAp Typajibl TEOJIOTHSIIBIK 1IIM/II HET13e/I1.

XIX racbIpAplH €KIHII KapThICHI AKCHUOJOTUSHBIH OaplibIK 9JI€yMETTIK-TYMaHUTAPIIbIK
FBUIBIMJIApFa €HYIMEH cumaTTanabl. XX Fachlp ajaM, MOJICHUET, KOFaM TypaJibl FbUIbIMAApIaFbl
AKCHOJIOTUSITBIK KO3KAPACThIH KEHEIO1 FACHIPHI.

XX raceipaeiH  20-xbupmapel M. Xaiimerrep aKCHOJOTHSIHBI  "MOJICHHETTEpP-Ka3ipri
3aMaHHbIH ¢unocoduscel” nemn ataabl, an D.Tpeliby FhUIBIMHBIH aKCHOJIOTHSUIBIK 9J1iCHAMAIIBIK
MPUHIMIITEPIHE KOITY KaXKETTUIIr Typalibl alTThI.

Heri3ri 6esiim Akcronorus OUTIMHIH FBUTBIMU callackl peTinae XIX FachIpIbIH asFbIHIaFbI
QJICYMETTIK-MOJICHHU JIaMy ImpoOieMaliapblHa TCOPHSUIBIK JKayall PEeTiHAE COJI Ke3Jeri IoCcTypi
MOJICHUETTEH JMHAMHUKAIBIK JKOHE jJKaHapyFa Kelly CHIMAaThliHAa OpbiH anabl. Kasipri Tannma
aKCHOJIOTHSFa JETEH CYPAHBIC YIKEH QJICYMETTIK ©3repicTep NoyipiHAe, TEOPHSUIBIK TYPFbIIaH
JaMyJIbIH jkKaHa OaFpITTapbhlH KAMTaMAachl3 €Ty KaKeT OoJFaH Ke3fe Kymieie Tycri. Kazakcranma
OTIIEII YaKbIT aKCHOJIOTUSCHI ©Te KaXeT, OYJI 3epTTEIreH aBTOPJIApIbIH CHOCKTepiHAe KOpiHe .
[ToHapanelK YFBIM DETiHIE KYHIBUIBIKTHI KOITETeH FBUIBIMIApP 3epTTeldi. AOCONIOTTI JKoHE
oTreni, OOBEKTHUBTI JKOHE CYOBEKTHBTI COTTEpIl €CKEpeTiH KYHABUIBIKTBI —3epTTeyre
CHHTETHKAJIBIK TOCLT €H KOJIAIbI Aer TaHbuia 6acTtansl. Kazipri 3aMaHFbI FRUIBIME 9AeOHeTTEp e
€H TaHbIMaJ INETENIIK OHE OTAHJIBIK 3ePTTCYIIUICPAIH KYHIBUIBIK MOCENECiHe KaTBICTHI
KONTETeH aHbIKTaMasapbl KenTipinreH. KoigaHbicTarsl KYHIBUIBIK aHBIKTAMaJapblH HETi3Iey
OapbICBIHAA YII HET13T1 MOH 1€ O6iN KapacThlpy MaHbI3/bL:

1) KyHABUIBIKTAp - OYJT alaMapra maigansl HaKThl 3aTTap (QYHKIIMOHAIIABI TOCL);

2) KYHIBLIBIK - OYJ1 3aTTHIH a/1aM YILiH MaHbI3bl (CUTHAJIBIK TOC1N);

3) KYHIBUIBIK - CyOBEKTIHIH LIBIHABIKKA JETEH OH KO3KapachlH OUIIIPETIH Healbl OObEKT
(Oaramay Tocimi).

KyHABUIBIKTapAbIH KOJIAHBICTAFbl KONTETEH JKIKTEYJIEPiHIH 1IIIHAE 9pTYpJll KpuTepuiliep
KOJIJaHbLIAJIbl, MBICAJIBL: KaYBIMIACTHIK JAdpeskeci OOMBIHINA, oJIeyMETTIK TaKbIphIITap OOMBIHIIIA
(>KasmblaamM3aTThIK, YITTHIK-ITHUKAJIBIK, TAlTHIK, dJIEYMETTIK-TONTHIK, XKeKe); AeMOorpadusiibIK
Oenrinep OoiiblHIIA (Slienep, epiaep, )kacTap, OanalblK MIaK KYHIbIIBIKTAPhI, KapT agaMIapiblH
KYH/IBUIBIKTaphl); OOBEKTUB cajanapbl OoibIHIIA (3aTTap, Oedriiep MiHE3-KYJIBIK HBICAHAph);
KbI3MET cajajapbl OolibIHIIA (€HOEK, TaHbIM, KapbIM-KaTbIHAC, peKpealus KYHIBUIBIKTAPHI);
KOKETTUTIKTEDP KYPBUIBIMBI OOWBIHIIA (PKOHOMHUKAJIBIK, JCTETHKAJIBIK, OJCyMETTIK-CasCH,
STUKANIBIK, AIHHU, TEOPHSUIBIK, O171iM Oepy koHe T. 0.); yakbITIIa KpuTepuiiiaep 60ibIHIIA (I9Yip,
&Kac, yprmaK KYHABUIBIKTApbl); eMip calThl Typl OoiblHIIA (aKcylekrep, Oyp>Kya3usuibIK,
KaJalblK, AaybUIABIK); KYHIBUIBIKTapJarbl  a0OCOMIOTTI  KOpiHici OoWbIHIIA  (MOHTLIIK,
caJIbICTBIpMalibl); "Makcar-Kypan" esmmemi OoifblHIIA (MakcaTThl JKOHE KOJIJIAHBICTHIK);
KOFaMJIBIK MPOTPECKE KATBICTHI (TPOTPECCHBTI, PEAKIHMSIIBIK, KOHCEPBATHBTI, PEBOIIOIHSIIBIK,
MHHOBAIMSUIBIK); KBI3MET €Ty CUIaThl OOMbIHINA (QNIeyeTTi- ©3€KTl, )KYMBIC 1CTEHTIH-)KYMBIC
ICTEMEHTIH, CypaHbICKa M€ - Tajlal ETUIMEreH); >Ky3ere achblpy MYMKIHAIrN OOWBIHIIA (HAKTHI,
WJUTIO3USUTBIK, YTOMUSUIBIK); TIPIIUTIK PEKET] YILIH XKETKUTIKTLIIr OoMbIHIIA (aKbUIFa KOHBIMIbI-
HET13C13); MaHbI3IbUIBIFBI OOUBIHIIIA (HET13T1-KOMEKIIT, HET13T1, €KIHIII JOpexKeni).
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FoutbiM TapuxbiHIa KYHIBUIBIKTAp MACEJIECIHE €Ki HEri3ri AMHCTEMOJOTHSIIBIK Ke3Kapac
epekuieneHei. bBipiHIICI-FBUIBIM MEH MOACHUETTIH KYHABUIBIKTaphlH XXI  FachIpbH
OachIHJAFbl OiJlay CTHUJIIHE TOH aBTOHOMJBI CyOBeKTinep periniae Oenmy. EKiHIIICI-KOTHUTHBTI
KOHE QJICYMETTIK-MO/ICHM KYHJBUIBIKTApAbl Ka3ipri 3aMaHFbl MOCT-KIACCHUKAIBIK FBUIBIMH
napajurMara ToH e3apa OailJIaHBICThI )KOHE TOJIBIKTHIPYLIBI PETiHIE KapacToipy [2].

KonganbIcTarsl akCHOMETOJOJIOTMSUIBIK TY)KbIpbIMIAMaiapAbl TajaAay apKbUIbl aJaMHbIH
TaHBIMJBIK OEJICEHUIII OpKalllaH aKCHOJIOTUSIBIK OariapilaHFaH JIereH KOPBITBIHIBI jKacayra
MYMKiHAIK Oepeni. KyHIBUIBIKTBIK TapamnblHaH Tajijay TINTI >KapaThUIBICTaHy FhUIBIMBIHA Ja
€HINl KeTTi, Oyl FaJbIMHBIH JYHUETAaHBIMJBIK KO3KapacTapblHbIH OOJYbIMEH »OHE OHbBIH
o/licHaMalIbIK OaFrbITTapbIMEH, TAHBIM/IBIK CTPATETrUsIapAbl TAHAAYbIMEH OallsIaHBICTHI.

AHBIKTaNFaH1ai, KYHJIBUIBIK MOcelesepl opKalllaHAa oJeyMETTaHYJbIK OObEKTI pETiHIe
eTe MaHbI3Abl. KiaccukanbplK Ke3eH ILIIHJE AaKCHOJIOTUSHBIH OJICHAMAJBIK Kypajaapbl
KUHAKTAIIbI, Ka3ipri KYHIBUIBIKTAD TEOPHUSCHIHBIH KOHTYpJapbl OCNTUICH1, opTYPJIl ToCLaaep
ceiHanAbl.  Kilaccukanelk  Mypa  OyriHAe  ©3€KTI JKOHE  KYHABUIBIKTapAbIH  9pTYpdl
QJIEyMETTAHYJIBIK TEOPUSUIAPBIHAA Ke3/IeCeI.

Kazipri wmorinmepni Tanmmay Herizinme XX FachIpAbIH COHBIHAA olIeyMETTaHy/a
KYH/JBUIBIKTApAbIH ~ OIpbIHFaii ~ TEOPHACH oM JAAMBIMAaraHIbIFbl  JKOHE  COHFBICHI
MOJUMAPAIUTMaJIbAbl TOH PETIHAEC ©Mip CYpETiHI aHBIKTaNAbl. TaHBIMAAFBl KYHJBLIBIK
MoceJieciHe KeneTiH OoJcak, OYTiHII TaHAa IIBIHABIK I€H KYHIBUIBIKTBIH, TaHBIM MEH
OarayayjiblH apakaThIHACHIH TYCIHYMIH €Ki KJIACCHKAIBIK TOCUIl cakraiaFaH. Byn omapabiH
MO3UTHUBHUCTIK pyXTa ©cipiiryl Hemece oJapAbIH MMOCT-KIAacc FBUIBIMBI PyXbIHAa Yisecyi. Ka3zipri
aBTOpJAp  KYHABUIBIKTAD  MOCENIECIHIH  AIMUCTEMOJOTHSUIBIK  aCHEKTUIEpiH,  OJIApJbIH
QJICYMETTAHYJIBIK TaHBIM/Ia OOJIYBIH TaJIJayFa KO KOHLUT 0eei.

VakpIT Tamabbl e3repreH CalblH aJaMIapAblH CYpaHbICTApbl MEH KaKeTTUIIriHe
OaliTaHBICTBI KYHABUIBIKTAP Ja aybIChIN KaTblp. Kaszipri koramaa anmeymer OakbITThI ©MipIIiH
MOHI MaTepHaIbIK UTIIIKTEpre KOoJ JKeTKi3y Jen Oinerini 6enrini. KeOine MyHail ke3KapacrneH
OMIpJIIK MOH/11 OalyIaHBICTBIPATBIH JKacTap KemTeln Ke3aecel. JKacrap e3epiHiH AeHcaybIFbIHA,
KOpILIaFaH OpTaHbIH OYTIHJITIHE, JIEyMETTIK Maceseepre KaparaHaa MaTepHalAbIK KafaaiblH
KETUIIIPY MakcaThIHAA OHAll >KoHEe Te3 Kajlaill KOJ KeTKi3y Mocesieci KATThl TOJIFaH[bIPAJIbI.
XKacrapnpiH ke0ici OalIbIKKa JkeTenep *oiabl 0acTsl Oarnapsl erin anrad. XKactap apacbiHaa
KYpri3uireH cayaiaHama OoifblHIIA «O3iHi3M1 Oonamiakra Kajiail enecreTeci3?» cypakka jkayar
i3neren. CayannaMaHblH HOTHDKeCl OOWBIHINIA KacTap YUIIH MaTepUaNJbIK HUTUIIKTEp MEH
KOFapFbI MaHCaIl aJJIbIHFbI KaTap/a eKeHiH kopcerTi [3].

CayanHamara KaTbhICyIIbIIapAblH 45%-bl €H anJbIMEH MaTepUaJIbIK TYPFBIAAH TOYeICi3
Oonynbl Kanaca Tek 35%-bl  OoJamiakra >kakchl 0TOAChl KYpy/ibl KaJalThIHBIH aHFapTKaH. Ochl
HOTHKeJleH 013 »KacTapablH OackiM Oesiri OIpiHIII OpbIHFA MaTEepUANJIbIK KYHJBUIBIKTapIbl
KOMaTBhIHBIH aHFapybIMbI3Fa Ooianpl. CoHbIMEH KaTap jkayan OepreH >xactapiblH 28,3%-bl
KEJICIIEKTE 03 eTIHIH JAaWBIKTHI a3aMaTTapbl 0OJyFa HHETTeHCE, Tarbl 27,6%-b1 ©31epiH Kocion
OUTIKTI KpI3METKEpJIep peTiHae Kopeni. byran Koca amai, €3 ycTaHbIMbIHA O€piK HAKTHI MaKCaThl
Oap »xactapapiH yieci 13,9% Ooiica, FBUIBIM MEH TaHBIMAJIBIKKA YMTBUIATBIHAAD 5,9%-mb1
KyparaH.

OraH Koca XacTtapiaH eMmipJiH OacThl KYHABUIBIFBIH CyparaH Tarbl Oip cayaijgama
aNbIHBINTHL. Bipak Oyi cypakka >kayan OepreH »kacTaplblH Ke0i oTOAachIH alJIbIHFbI KaTapra
meFapeinThl. OnapasiH yieci — 86%. Exiamn operaza sxactapabiH 59,7%-b1 TEHCAYIBIKKA
epekile KoHUT 0eie/l ekeH. Y UIiHII KYHABUIBIK — octap. ArHu, 30,7% sxactap YyIIiH jKaHbIH/IA
MYIeNec amamaapablH  Ooilybl ©Te MaHbI3Abl. ATanFaH YIITIKTeH Oacka kacrap
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KYHJIBUTBIKTAPBIHBIH JKYHeciHe OananapblHBIH Oonamiarel, OiTiM, MaHcall, aKiia, MaTepUasIbIK
UTiTiK Kipai. KepceTkimTiH eH ToMeHT1 KaTapblHa CEHIM, KOCIOMIIIK jKaHE IOCTYpJIep sKalFacThl.

KopTtbiaasbl. XKana aneMze yITTHIK pyXaHU KYHIBUIBIKTAPbIMBI3 OIpTIHAEH MaTepUaNIbIK
TYCiHiKTEepMEH aybica Oactamsl. Kasipri Koramzmarbl MaTepUasIbIK 3aTTapblH KYHIBLIBIK
KaTapblHa C€HYIHE KalUTAIMCTIK KOFAMHBIH aK[iaJaii eymeMi MEH HapbhlK KOFaMBIHBIH
TaJlanTapbl Heri3 0oJabl. MbIcanbl, KaHa 3aMaH aJamJIapbl TYPAKTHI )KYMBIC iCTEyJeH repi Te3
XKOHE OHall akma Ta0yra ymrTeuUianbl. OCbIHIAN YPAICTIH OpPBIH ajybl XKbUJI CAlbIH JIOTEpEs,
OyKMEKepJIiK YThICTap Tiry, €CENTiK HEKeJIep CHUSAKTHI OHAil TaObICKA XKETy JKOJJapblHA TYCKEH
azlam/1ap caHbl dcipece JKacTap apachbIH/Ia apThII KeJe/i.

3epTTey HOTHMKECIH/IE aKCHOCOIMOJIOTHS TapHXbl TYpajbl JKaIIMbUIAHFaH KO3Kapacka Kol
KETKI3UIIl, KYHIBUIBIK Ke3KapacTapblH 'TyreHaey" IKypri3iiai, Kasipri KYHIbUIBIKTap
TEOPUSCHIHBIH KOHTYpPJIaphl aHBIKTAIABI, KYHABUIBIK ©3repicTepi CUIaTTaIbl. OJIeyMETTaHYIIbIK
3epTTeyNepAiH Oy OarbIThl QJIEYMETTIK OacKapylbl OHTAMIaHABIPY MaKCaThIHAA TEOPHUSIIBIK
’KOHE MPAKTUKAIBIK TYpFbIIaH MaHbI3abl. JKahannany noyipi MeH HapbIK KOFaMbl KaJbIH €JJIiH
KaMbIH OilJlaFaHHaH, KapakaH OachIHBIH KYHIH KYWTTEyIl >KOH KOpeTiHIEpIiH KaTapblH Ke-
OeiiTKeHi pac Oipak KaJbINTaCKaH KYHIBUIBIKTApIbl KYJIABIpaTyFa, Kyiperneyre tuic. Koram —
01311 KopmaraH opra. COHIOBIKTaH Ke3 KEJreH a3amar KOFaMHBIH Oip MyIieci peTiHae Koram
anaeiHa ce3inreni ad3an. KenmriniktiH 6ip-0ipiHe 1ITUIIAT KOPCETIIl, 13eTTi, KallbIphIM/IbI OOTYbI
Oipmirimizai Oexitin, GepexeMizi Kiprizei. [3riTikTi KoraM Kypy — iarepi *KbUDKYIbIH KEIiTi.
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A3aMaTTBIK aBHAIMS aKaJleMHsICHIHBIH JKapIbichD) KYPHAJIBIHBIH
aBTOpJIapbiHa apHajiraH Epexenep

Maxkananapowvt 0aiiblHOa2an Ke30e pPeOaKuus HcapuAnanvimMea 0epemin mamepuanoapovt pacimoeyoe
memenoe KeamipinzeH epeiiceiep MeH maianmaposl 6acuiblIbIKKA any0bl CYpaobl.

1. XapusutanbIM VIIIH YCHIHBUIATBIH Makanajgap >kaHa, OypblH Oacka Oacma >kKoHE 3JIEKTPOHJBIK
OaceUIBIMIApHIHAA KapusulaHOaraH 0oty Kepek. MakagaHBIH Ma3MYHBI TEMATHKAIBIK OAFbIT JKOHE KYPHAIIBIH
FBUIBIMU JEHTeHiHe, alfKbIHIAIFaH KaHAIBIK TAHBITYIIB! OOJBIN, aBHALMS CAJAaChIHBIH FBHUIBIMH KBI3METKEpIIEpi,
OKBITYIIBUIAPEl MEH MaMaHIApBIHBIH MYIJICIEpiHe coiikec 0oy Kepek. Makamamap Kas3ak, OpBIC, aFbUIIIBIH
TiJAEpiHe KapHsIaHaIbL.

2. MakanaHbIH KeJieMi: JOKTOpJap MEeH FhUIBIM KaHmunattapbl, Phd nokropnaps! yinin — A-4 xenemperi 10
OetreH (5 MBIH CO3); JOKTOpPAHTTAp, MarkuCTpaHTTap yiuiH — A-4 xenemjeri 7 6eTTeH (3 MbIH Co3); OKBITYLIbLIAD,
FaJIbIMJap MEH NPaKTUKTEp YUIiH A4 kenemzeri 7 6eTke AeiiH, jxac FalbIMAap MEH CTYJEHTTep YIIiH A4 KeneMaeri
7 G6etke geiiin 6omysl kKepek. Matepuan Oip nHTepBan apaibikTa 14 enmemuain WORD MoTiH penakTopeiMeH, Times
New Roman kapiOiH KOJIaHbII, TepiireH 6oy kepek. Kecrenep, tnarpammanap, CypeTrep *oHe e3re rpaduKaibk
Marepuanmap ak-kapa nyckama WORD (2003 >kpUIFBI HYCKaJaH eCKi OoMMaybl KepeK) MOTIHAIK PelaKTOPAbIH
KypalgapbiMeH OpBIHIAFaH, HEMece BEKTOPJBIK ka3y-cb3ydblH (Adobe Illustrator, Corel Draw)
OarmapiaManapblHa JKOHE MIHACTTI TYpHe 3JCKTPOHABIK peaKIusIay MYMKIHIIr 0oiry kepek. ['padukaiibik
MaTepHaIIapblH JKOHE KecTellepiH MOTIHHIH INNHAE cUITeMeNepi, PeTTIK CaHbl JKoHE aTaybl OOly Kepek. Op
KECTCHIH acThIHAa MIHICTTI TypJe Jepekkesre ciareme kacanansl. Gopmynanap Mach Type GarmapiamachiHIa
Hemece MC Office kochIMITIaChIHAA TEPiIei )KoHEe MaKalia OOHBI Oip CTHIIBIII YCTaHAIBL.

3. Maxkananbly OachiHAa JKOFapeiga cod xakra OO0XK kikTerimr HHACKCI, OOBEKTIHIH CaHIBIK
unentudukaropsl (arputmn. digital object identifier, kpick. DOI), xkepcetineni. bynan opi 6eTTiH opTaceiHaa Oac
opinTepMeH (kKemOeyMeH) - HHUIHaIaap (aThl, 9KECiHIH aThl HEMece ©31HIH, OKEeCiHiH, (DaMWIHACHIHBIH OipiHIIi
opirnTepi) JKoHE aBTOPIAPAbIH (aMIIUSIIaphl, J1aya3bIMbl, TOPEkKECi, CoJlaH KeHiH OpTachlHAa Killli opinTepMeH -
JKYMBIC OpBIHIAIFAH YHBIMHBIH (YHBIMIApPIBIH) aTaybl, JKOHE Kajlachl, TOMEHIE A9 Coylaii opTachiHma 0Oac
opinTepMeH (Kapayiay KapilieH) — MaKaJaHbIH aTaybl.

4. AHpatma >KYMBICTHIH MaKCaTbhIH, o/1iCi HEMeCe KYMBICTHI Kacay METOIOJOTHACHIH, KBICKA HOTIKEEePi,
HOTIXKETIep/l KOJNAHy asChlH, KOPBITHIHABLUIAPHIH aHKbIHAAYy KepeK. AHIATIaHbBIH KeieMi 1/3 OeTTeH ke
0oMaybl Kepek. AHmaTnanap MIHACTTI TypJae Ka3ak, OpbIC JKOHE aFbUIIIBIH TUlAepAe OONybl THiC. AHmaTHaaaH
KEWiH KT co3/Iep aHIaTa TUTIHAE Killli 9pinTepMeH, YTip apKbUIbI 5 CO37CH KeM 00JIMaybl Kepek.

5. Maxkana MoTiHIHIH Tapayngapsl MiHAETTI Typlae cra"gaprrainFad "Kipicme", "Herisri 6esim",
"KOpBITBIHABUIAD KoHE ¥YCBIHBICTAp" arayjapblH KOJJIaHY apKbUIbl KYPBUIBIMIATYBl Kepek. KakeT OosnraH
KaFmaiia TapayaelH KOCBIMINA apHAYJIbl aTaylapbl KOCBUTAIHI.

6. MaxkananpiH coHbHIa «llaiimananbuFan JepeKKe3nepaid Ti3imi» kentipiiedi (5 kem emec). MariHzeri
cinremernep - IapIibl XKakIanapbHaa. Jlepekkosaep MaTiHIIe IoiieKco3 amy TIpTiOiHae kepcerineni. MaTiHze oneOueTTiH
Ti30eciHeH OapIIbIK JepeKKe3aepre curremenep 0omybl kepek. [aiinananputran aepekkesnep Tizdeci "brdmmorpadusuibk
xaz0a" MEMCT 7.1-2003 coiikec pacimMzeneni.

7. Makainara xeke Qaiiiga aBTopiap Typaibl: CypeT KoHe aKnapiap, MakaJlaHblH aTaybl, (JaMIITUSCHI, ATkl
JKOHE OKECiHIH aThl (Ka3aK, OpBIC, aFbUIIIBIH TITAEpIE), FEUIBIMHU OPEKeCi JKOHE aTarbl, )KYMBIC OPHBIHBIH —
YUBIMHBIH MEKCH)KaIBI TOJIBIK aTaybl, (MHACKCI Koca OepiIreH), Jaya3bIMbl, KOHTAKTI Tene(OHBI, SIEKTPOHIBIK
MOIITaHbIH MeKeH)Xalbl Koca Oepineni. Kepcerinren TamanTtapra cail KeJIMEHTIH Koibkazbamap, peJakiusMeH
KapacThIpbUIMAIbI J)KoHE KalTapelIMaipl. Makaiia KaObuTaHOaFaH yKaFaaia, pelakins KaubIpyIblH cedenTepi
OOMBIHIIIA MIKIpTAIACTAPAbI KYPriz0ey KYKbIFbIH ©31HIC CaKTal bl

8. Kepcerinren Tanmantapra Ccoiikec KeJIMEWTIH KoJpkKasOamapabl pelakuus KapaMalabl >KoHe
KadTapmaiigel. Erep makama kaOpurmanOaca, pemakiusi 6ac tapTy ceOenTepi OOWBIHIIA MiKipTanac >Kyprizoey
KYKBIFBIH CaKTauIbl.

9. KaOpurmanraH Makajalap aHTHIDIATHATTHIK capanTaylaH, FhUIBIMH JKoHE ole0M pemakiusuiayaaH
oTeni. PenakmusimanFaH Makaja aBTOPFa JKOHJIEYre jkKoHe OyphilTaMa Korora xibepimemi. JKaszpim OiTipren
MaKaJlaHbl peAaKIHsFa )Kibepy Kepek.

10.Makananap  9JEKTPOHABI  JKoHe  Oacma  HYCKalapblHIA  —  TNOMTANBIK O KiOepimiM,
MmbiHa e-mail-mepre: almamakeeva@mail.ru Hemece MbIHA MeEKeHXKaiira: Anmartel K., AxmeroBa - 44 yii,
A3aMaTTBIK aBAaLMs aKaJaeMUsChl, 224 Ka0.

11.MakanaHbIH Ma3MYHBIHA aBTOD JKAYarlThl.
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IIpaBuna nis aBTOpoB
JKypHaIa «BecTHHK AKaJleMUH IPaKIAHCKON aBHalMN»

Ilpu noozomoexke cmameii peoakyus NPoOCcUmM pPYKOGOOCHEOGAMbCA HPUBCOCHHBIMU HUJICE
npasunamu u mMpeodoCAHUAMU K OQOPMIEHUI0 MAMEPUAN08, NPEOCHMABNACMbIX 0714 HYOIUKAUUU 6
JHcypHane:

1. Ilpennaraemele i MyOJUKALMK CTaThU IOJDKHBI OBITH HOBBIMH, HE OITyOJIMKOBaHHBIMU PaHEe B
TOM K€ BHJIE B IPYTUX [EYATHBIX U 3JIEKTPOHHBIX m3naHuAX. ComepikaHue CTaThu TOJKHO COOTBETCTBOBATh
TEMaTUYeCKUM HAIIPaBICHUSM M HAy4YHOMY YPOBHIO >KypHaja, oOJiafaTh ONpEAEJICHHOW HOBU3HOM U
IPEICTABIISITh MHTEPEC ANl HAaydHBIX PaOOTHUKOB, IpenojaBaresieil, CHeIHAINCTOB B O0NACTH aBUALHH.
Crarbu myONMHMKYIOTCS Ha Ka3aXCKOM, PYCCKOM, aHTJTIMHCKOM SI3bIKAX.

2. Pazmep cTaThu HE JOJDKCH MPEBBIIIATH: VIS TOKTOPOB M KaHIMIATOB HaykH, aokropoB Phd mo 10
cTp. (opmara A4, MOKTOpPaHTOB, MAarucTpaHtoB m0 7 cTp. dopmara A4.; mperomaBareield, Y49eHBIX U
MPaKTUKOB 110 7 cTp. hopmara A4; MOIOIBIX YIEHBIX U CTYACHTOB 10 7 cTp. popmara A4. Matepuan HOKeH
ObITh HaOpaH B TekcToBoM peaakrope WORD ¢ ucnons3oBanueM mpudra Times New Roman, 14 pasmepa
4yepe3 oIuH uHTepBas. CxeMbl, rpauKy, TUarpaMMbl, PUCYHKH U HHBIE TpaduuecKue MaTepuasbl MOTYT ObITh
BBITIOJTHEHBI B YePHO-0€I0M BapHaHTe cpencTBaMu TeKcToBoro pepakropa WORD (ue crapmre Bepcun 2003),
Wi B mporpamMmax BekTopHoil rpaduku (Adobe lllustrator, Corel Draw) u o00s3aTenbHO IOMYCKATh
ANIEKTPOHHOE peJakTupoBaHue. | pagudeckue MaTepualibl U TaOJIHIBI JOJDKHBI COAEPKATh CCBUIKH B TEKCTE,
MOPSIKOBBIA HOMep W HazBaHue. [lonm kakmol Tabmwmieit 00s3aTebHO TOMEIIASTCS CChUIKA HA MCTOYHHK.
dopmysiel Habuparotes B mporpamme Mach Type wnu B npunnoxennn MC Office u npunep>xuBaroTcsi OHOTO
CTHUJIA Ha IMPOTSIKCHUSA BCeH CcTaThH.

3. B Hawame craTem BBepXy cieBa cueayeT ykaszaTe umHAekc Y /K, mudposoit mmeHTHHKATOD
obOwekTa (anra. digital object identifier, cokp. DOI). /lanee mo cepeauHe cTpaHHUIBI MPOITMCHBIMUA OyKBaMu
(KypcuBOM) — HMHUIMANBI U (aMWINH aBTOPOB, IOJDKHOCTB, CTENEHb, 3aT€M IO CEePEeAUHE CTPOYHBIMU
OykBaMH — Ha3BaHUE OpraHU3alMU(Mii), B KOTOPOH BBHIMOJIHEHA PadoTa W TOPOA, HMKE TaKKe MocepenIrnHe
3ariIaBHBIMHU OyKBaMU (ITOTY>KUPHBIM MPU(PTOM) — Ha3BaHHE CTATHHU.

4. AHHOTalMs JO/DKHA OTpPaXarh IeJib pabOThI, METOJA WM METOJOJIOTHIO IMPOBEACHHUS PadOoTHI,
KpaTKuU€ pPE3YyJbTaThl, O6J'IaCTb MNPpUMCHCHUSA PE3YyJIbTAaTOB, BBIBOJbI. Pa3Mep AHHOTallUu OJOJIKCH 6LITB HE
MeHee 1/3 crp. HesaBucumo oOT s3bIka cTaThM 00s3aTENIbHBl AHHOTALMM HA Ka3axCKOM, PYCCKOM H
anrauiickoM s3eikax. Ilocne AHHOTAIluH OOJIKHbBI OBITH YKa3aHbl KJIIOYCBEIC CJIOBA Ha A3BIKC aHHOTAIIUH, HE
MEHEE 5 CIIOB, CTPOYHBIMU OYKBaMU, UepE3 3aIITYIO.

5. Tekct cTaTbu AOIKEH OBITH CTPYKTYPHPOBaH C NPUMEHEHHEM CTaHIApTHHIX Ha3BaHUH pas3/ieiioB
«BBenenne», «OcHoBHas uacTb», «BrBoabl u Ilpemnoxenue». Ilpm HeoOXoguMocTu AOMyCKarOTCA
JIOTIOJTHUTEINIbHBIE CTICIabHbIC HA3BaHUS PA3JICIIOB.

6. B konne crateu npuBoautcst «CIUCOK MCIOIb30BaHHBIX MCTOYHHUKOBY (He MeHee 5). CChUIKH B
TEKCTe — B KBaJAPaTHBIX CKOOKaX. VMICTOYHMKHM yKa3bIBAaIOTCS B MOpPAIKE LUTUpOBaHUS B Tekcre. Ha Bce
HUCTOYHHUKHU M3 CIIMCKA JIUTCPATYPhl JOJKHBI 6BITL cChUIKH B TekcTe. CIIMCOK KMCITOJIb30BAHHBIX HCTOYHUKOB
oopmisitorest B cootBercTBrM ¢ 'OCT 7.1-2003 «bubnunorpadudeckas 3anvch.

7. B ormenbHOM (aiine k crtarthe mnpuiaratoTcs ¢ororpaduu M CBEACHUS 00 aBTOpax: Ha3BaHHE
cTaThd, (aMuiIug, UMS U OTYECTBO (HAa Ka3axXxCKOM, PYCCKOM, AHIJIMHCKOM SI3bIKaX), y4deHas CTENeHb U
3BaHWE, TOJIHOC Ha3BaHWE W aJpec OpraHu3alui — MecTa padoThl (BKJIIOYAs HWHJICKC), 3aHUMaeMast
JOJKHOCTD, KOHTAKTHBIH Tesle(OH, aapec 3JIEKTPOHHOH MOYTHI.

8. Pykonmcu, He COOTBETCTBYIOIINE YKa3aHHBIM TPeOOBaHUAM, PeJaKell He pacCMaTPUBAIOTCS U HE
BO3BpariatTcs. ECu cTathsi OTKIOHEHA, pellakiysi COXpaHsIeT 3a co0OW MpaBO HE BECTH JUCKYCCHIO IO
MOTHUBAM OTKJIOHCHUS.

9.IlpunsTHIC CTaThH MPOXOIST AHTHIUIATMAT, PELEH3UPOBAaHUE, HAYyYHOE JINTEPATypHOE PelaKTHPOBAHHUE.
OtpenakTpoBaHHAsl CTaThs OTIPABISIETCS aBTOPY HA JOpaOOTKYy W BH3upoBaHue. JlopaboTaHHAs PyKOIHCH
JIOJDKHA OBITh TIPEJICTABIICHA B PEIAKIIHIO.

10. CraTb IpUHUMAIOTCS B AJIEKTPOHHOM M NIEYaTHOM BapUaHTaX — IMOYTOBBIM OTIpaBJICHUEM, HA €-
mail: almamakeeva@mail.ru wnu mo aapecy: r. Anmartel, yia. AxmeroBa - 44, Axanemusi TpakIaHCKOW
aBuanuy, Kao.224.

11. OTBeTCTBEHHOCTH 3a COAECPIKaHUE 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. Articles are received in electronic and printed versions on e-mail almamakeeva@mail.ru
or at 44 Akhmetova Str., Almaty, Academy of Civil Aviation, room 224.

11. The authors are responsible for the content of the article.
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' < Ministry of Investment and Development of the Republic of Kazakhstan . :
' : Civil Aviation Committee . '
. X Approved Training Organization , '
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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 Developlmm 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
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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,

Munucrepersa 1o

Komurera
PA3BHITHIO

or 18 anpeas 2015 roaa

MHBCCTHIIMAM H

HMucnekuMoHHbIH KOHTpOL ocyllectaseT: KOMHUTET rpakiatcKon

aBuHalHy  MuHHCTEpCTBA MO
Kazaxcran.

Ny

f . 3 e, ’

HHBCCTHIIHAM  H

passiTiio  Peenvoiikn

Pykosoaurenn Ynpasiacuun no
OpPranu3anuy  BLUIAYH  CBILICTCALCTE
ABHANHONHNOTO HEPCOHAA I MCIHILHIE
Komurrera rpasiancroii apnann

AL

- A/ 1. Typeaxmeron
: (noanics)
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FEEITIN REIRESITIBIRIES DT TSSO
5 ¥ '5\’3
KA3SAKCTAH PECMYB/IUKACDHI VA n MWHUCTEPCTBO NO UHBECTULIUAM U PA3BUTUIO A
WHBECTULIUANAP XSHE IAMY MUHUCTPAIN S»Z :% PECNYB/IMKU KASAXCTAH 3‘:
4 B B
N N A A
BAWU/IAHBIC, AKMAPATTAH/ILIPY YXOHE AKMAPAT KOMMUTETI $ 3": KOMMTET CBA3U, UHOOPMATU3ALIUU U UHOOPMALIUU ﬁ
A Al n
MEP3IMZII BACNIACE3 BACI/IbIMbIH }KOHE AKMAPATTbIK ATEHTTIKTI [ & i @
ECEMKE KOO TYPA/IbI DAl f"?
M O NOCTAHOBKE HA YYET NEPUOAUYECKOIO NEYATHOIO U3AAHUA U i
%’é WH®OPMALUOHHOIO ATEHTCTBA A

Ne 15452-K B3 ;g Ne 15452-K
AcraHa Kanacsl «0{»_ 0% 2015 x. A A ropoa Acrana «pd»_0F 2015r. A
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