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OBETOJATYUKU 151 OITPEAEJIEHUA MOMEHTA ITOTEPU
COOCHOCTHU HECYHIEI'O BUHTA BEPTOJIETA

TIKYIHNAKTBIH KOTEPTIII BYPAMBIHBIH COMKEC KEJIY COTIH
AHBIKTAYT'A APHAJITAH TYPJII-TYCTI JATYUKTEP

COLOR SENSORS FOR DETERMINING THE MOMENT OF LOSS OF
ALIGNMENT OF THE MAIN ROTOR OF THE HELICOPTER

AHHoTanusi. B pabore mnpuBefeHbl KOHCTPYKTHBHBIE OCOOEHHOCTHM HECYIIUX BHHTOB
BEPTOJIETOB, PAa3HOBUIHOCTU LIBETOJAATYMKOB, B TOM UHCJIE€ BBIMOJIHEHHbIE HAa OCHOBE IICHOK
TUAPOTEHU3UPOBAHHOTO  aMOpP(GHOT0  KPEMHHS  CO  CIEKTPAIbHOM  UYBCTBUTEIBHOCTHIO
YeJl0BEYECKOro Trja3a, CTPYKTYpHash CXeMa YCTpPOICTBa, OCYIIECTBISIONIEIO KOHTPOJb 3a
KauecTBOM Macjia BEpTOJETHBIX JBHUraTesied M IO IOMYTHEHHIO, KOTOPOrO OIpPEAESIONIero
MOTEPI0 COOCHOCTH HECYIIEr0 BUHTA BEPTOJIETa C BaJIOM JIBUTATEIIS.

KiloueBble cioBa: BepTOJeT, HECYIIMHA BHHT, LBETOJATYHK, MOAIIWIHUKMA, MAacjio B
BEPTOJIETHOM JBUTATeje, ATAJOHHOE MAaclOo, ONTOBOJOKHO, CBETOJHMOJ, BO3AYIIHOE CYIHO,
TeMIieparypa.

Anmarna.  JKymbIcTa  TIKYIIAKTapAblH  KOTEprim  OypamMaapblHBIH  KOHCTPYKTHBTIK
EPeKIICTIKTEPl, TYC TapaTKBIIITAPABIH TYpJiepi, OHBIH IMIiHIE ajaM Ke31HIH CHIEKTPJIiK
Ce3IMTAJABIFBIMEH ~ THIPOTCHH3UPICHIeH aMOp(PThl KPEeMHUH  KaObIpIIaKTapbl — HETi3iHJe
OpBIHJAJIFaH, TIKYINAK KO3FAJITKBIIITAPhl MAHBIHBIH CallachlH OAKbLIay/Ibl KY3€re achbpaThlH KOHE
KO3FAJITKBIII OUTIrl Oap TIKYIIAKTBIH albIl JKYPYIIl OypaMbIHBIH COHKEC KeIMEWUTIHAIrH
aHBIKTANTHIH OyJ1/1bIpaay OOMBIHIIA KYPBUIFBIHBIH KYPBUIBIM/IBIK CXEMAChl KENTIPITeH.

Tyiiin ce3aep: Tikymak, kerepriml OypaHIa, TYC JaTyuri, MOMBIHTIpEKTep, TIKYIIAK
KO3FAJITKBIIIBIHAAFBl Mal, STAJOHJBIK Maif, ONTHUKAJBIK TAJIIBIK, XapblK IHOMABI, oye KeMeci,
TemmepaTypa.

Abstract. The paper presents the design features of helicopter rotors, varieties of color
sensors, including those made on the basis of hydrogenated amorphous silicon films with spectral
sensitivity of the human eye, a block diagram of a device that monitors the quality of helicopter
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engine oil and turbidity, which determines the loss of alignment of the helicopter rotor with the
engine shaft.
Keywords: helicopter, main rotor, color sensor, bearings, oil in helicopter engine, reference
oil, fiber optic, LED, aircraft, temperature.
Brenenne

[Torepst cOOCHOCTH TIaBHOTO BHHTA BEPTOJIETAa HA JAHHBI MOMEHT SIBJSIETCS OJHOW W3
BOXHEWINHX MPOOIIEM, C KOTOPHIMH CTAIKHBAIOTCS THJIOTHI BEPTOJIETOB — BEAb OT 3TOTO 3aBUCHUT UX
KHU3Hb M KU3HU MMacCAXUpPOB. B HacTosimee Bpemsi, YTOOBI HE MPOU30IILIA aBapHsi, TEXHUK KpOMeE
TOT0, YTO OH CJICAUT 32 YPOBHEM Macja B KapTepe IBUTATEINS OH €IIe CIECTUT U 32 Ka4YeCTBOM Maclia
B BEPTOJIETHOM JIBUTaTese MMyTeM CJIMBaHMs HEOOJBIIOTO KOJIMYECTBA U3 Macjao0aka B IPOOUPOUKY
¥ BHU3YQJIbHO CPaBHUBAET €ro MO IBETY C JITAJIOHHBIM MAacjoOM, HaXOISIIUMCS B YKpPEIUIEHHOM
COCTOSIHUM B KaOWHE, B CTEKISTHHOM COCY/IE€ M JIeJlaeT B JKypHaJie 3amuch depe3 kaxasie 100 gacos
Hayleta. JTO HE OYEHb YI0OHO, TaKk Kak ObICTpOE MOMYTHEHHE Maciia B JIBUTATENIEe BEPTOJIETa MOXKET
MIPOU30MTH M B TIEPHOJ] MEXKy IBYMsI IIPOBEPKaMH I[BeTa Macia B nBurareie. Cieayer OTMETUTD,
9TO TIOMYTHEHHE Macja SBIISETCS IMPH3HAKOM TIOTEPH COOCHOCTH HECYHIeTO BHHTA C BajiOM
JBUTATEINsl, TaK KaK CYMTACTCS, YTO TPH OTOM TMPOUCXOJUT YBEIMYCHHUE CHUJI TPEHUS B
MOIIIAITHUKAX, OT Yero ¥ MPOUCXOIUT IIOMYTHEHHE Maca.

Jlist Iepejadu MOIITHOCTH JIBUTATENS B IOCTATOYHON Mepe KPYITHOTO BEPTOJIeTa Ha HECYIIHNA
BUHT HWCHOJB3YeTCs TIaBHBIH peaykTop. [IpoMEeKXYyTOYHBIM YCTPOMCTBOM MEXIY PEIYyKTOPOM M
BaJIOM JIBUTATENIS ABIsieTCS MydTa cBOOOIHOTO X0/a. [Ipr 3TOM KpyTSAIIHMiA MOMEHT TiepeaeTcs: Ha
MybTy cBOOOIHOTO X04a (MCX) M Yepe3 Hee K TJIaBHOMY PEAYKTOPY 4Yepe3 CKOJB3SIHUEe MYQTHI,
KOTOpbIE MO3BOJIIOT aBTOMAaTHUECKU OTKIJIIOUATh PEAYKTOP OT BaJjia JABUraTels BEPTOJIeTa PU ero
OCTaHOBKE M3-3a YEro y BEpTOJIETa UMEETCS BO3MOXKHOCTh OCYHIECTBIISITH MOCAJAKY HMPU OTKa3ax
nBurarens, Ha aBTopotaiuu. COOCHOCTh Bajla IBUraTellsl C OChIO BPAIIAIOIIETrOCs HECYIIET0 BUHTA
BO MHOTOM 3aBHCHUT OT COOCHOCTH BaJla C €ro CKOJb3d1Ieil My(dToH, 4To B mpoliecce dKCITyaTalun
YXOJUT OT UJCABbHBIX JIOMYCKOB, W3-32 YEro CO3Jaroluecsi OMeHHUs B KOHEYHOM UTOTre MPHUBOJAT K
MMOTEMHEHHIO Macjia B KapTepe peayKTopa.

Crnenyer OTMETUTh, UYTO MOCKOJIbKY MpPH MOTEPE COOCHOCTH BHHTA BEPTOJIETA MPOUCXOTUT
ObICTpO€ MOTEeMHEHHWE Macjia, HaxoIsillerocss B  KapTepe, B KOTOPOM  BpallarOTCs
POJIMKOTIOAIIUITHUKY, CBS3aHHBIE C HECYIIMM BHUHTOM M, KOTOPOE TE€XHHUK OIpEeAesieT BU3YaJIbHO
IpU TMPOBEACHUU PETIAMEHTHBIX palbOT uYepe3 OMNpENEeIEHHOE KOJUYECTBO YacoB, BUAMMO
HEOOXOMMO HAMTH TaKOW [aT4YMK, CIEKTpajbHas YYBCTBUTEIBHOCTH KOTOPOTO COBIAJaET C
YYBCTBUTEJIHLHOCTHIO YENOBEYECKOro IJa3a. TakuMHu JaT4yuKaMu SBISIOTCS, IOSBUBIIUECS B
nocinennaue 20-30 JeT IBETOJATYMKHU, Ha OCHOBAHUU HCIIOJIB30BAHMS KOTOPBIX COTPYIHHKAMU
kadenpsr Termnmoduzuku u texundeckoit pusuku KazHY um. Anp®@apabu Oblid MOTydeHBI LETbIN
pSiI MaTeHTOB U MPEINAaTeHTOB Ha pa3lM4YHble WU3MEpHUTeNbHbIe MPUOOpHI [1,4], B TOM uucie u Ha
«Croco0 KOHTpOJIS 3a KayecTBOM Macjla BEPTOJIETHBIX JIBUTAaTeled M YCTPOWCTBO MJS €ro
ocyliecTBIeHUs». B 3ToM crniocoOe 11 onpeziesieHs KauecTBa Maciia B BEPTOJIETHOM JBHUraTese B
Ka4yecTBE JaT4yhKa MCIIOJIb3YeTCs LBETONATUUK, NPEACTaBISIOMUN COO0W MOJYNpPOBOIHUKOBBIH
npubOp, KOTOPHIN M3rOTOBJIEH Ha OCHOBE IUIEHKH THAPOI€HU3MPOBAHHOTO aMOP(HOT0 KpEeMHHUS,
KOTOPBI MO3BOJIAET TMpHAaTh MNpUOOpY CBOMCTBa, oOOeCHeyMBalOIlUe €My BO3MOXKHOCTb
BOCIPUHHMATh CBETOBBIE M3ITYUYEHUS C JIIMHOM BOJHBI BUAnMoro nuanaszona (0,4 — 0,8Mkm), T.€. OT
¢duoneToBoro 10 KpacHoro nsera [2,3].
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OcHoBHasi 4acTh

Hanéxnoe pacrno3HaBaHue LBETOB B BBICOKOJMHAMHUYHBIX CHCTEMax IO3BOJISIET pelIaTh
MHOTro 3aaad. Ilpu HeoOXOAUMOCTH pa3IMueHUsi TOHYAMIIKUX OTTEHKOB IIBETOB MOXHO
MCIIOJIb30BaTh ONTOANEKTPOHUKY Kommanuu Balluff, T.e. matunk ucrunnoro nsera (True-Color),
KOTOPBIN paziinyacT Majeline OTKIOHEHUS 1[BETA, YTO OTKPHIBAET HOBBIE BO3MOXKHOCTU B 001acTH
KoHTpoJs KadecTBa. [JJaTunku SICK mo3BOJISIOT H3MEPSATH IBETHOCTH KaK HEMPO3PAYHBIX 00BEKTOB
(OCpenCTBOM  OTPAKEHHOTO M3JIY4YEHUs), TaK M MPO3PAuyHbIX MaTepHalOB (IMOCPEACTBOM
npoxojsmiero csera). llpu momMomm yHUBEpCadbHBIX JaTYMKOB IBETa B HACTOSIIEE BpeMs
OCYIIECTBJISIIOT aBTOMATU3AIIMIO MPOIIECCOB P PACIIO3HABAHUU OTTEHKOB I[BETA B KOMITBIOTEPHOM
rpaguke — 3TO METOJl MPEACTABICHUS U XPaHCHHUS H300pakKeHUs, IMO3BOJISIOMIUNA OTOOpPA3UTh
00JIBIIIOE KOJMYECTBO IIBETOB, MOJYTOHOB M OTTEHKOB. OOBIYHO MpHU KOJAMPOBAHUW THKCENS Ha
KKl U3 KaHAJIOB (KPACHBIH, 3€IE€HBIN, CHHUIN KaHAJIbl) OTBOJAUTCS MO OJHOMY OalTy; 4eTBEPTHII
0aiiT 0OBIYHO OTBOJUTCS JJIsl XpaHEHUs JaHHBIX alb(a-kaHana. Takoe BHIpaBHUBAHHE JI0 YETHIPEX
0alT ONTUMAIBHO MOAXOIUT A 32-OMTHOW apXUTEKTyphl KommbioTepa. 32-OutHblil TrueColor
MOXET XpaHUTh anb(a-KaHal, C MOMOIIbIO KOTOPOTO YCTAaHABIMBACTCS CTETNEHb MPO3PAYHOCTH
MUKCEJICH JIJIST OTOOPaKEHUSI TTOTYITPO3PAYHBIX N300paKEHU.

RGB-matunk 1Beta Avago cOCTOMT H3 (DOTOJUOJHON MATpPHIIBI, KPAaCHOTO, 3EJICHOTO H
cuHEero (GUIbTPOB U TPEX YCUIIUTEIECH C TOKOBBIM BXOJIOM, OOBETWHEHHBIX B OJJHOW MOHOJIUTHON
KMOII-mukpocxeme. RGB-puibTpsl paznararoT najaroinuil CBeT Ha KPacHYIO, 3€JIEHYI0 U CHHIOI0
cocrtapistonue. PoToAN0 ] COOTBETCTBYIOIIErO KaHalla I[BeTa MpeBpaimiaeT ux B (OTOTOK. 3aTeM
TPU YCWIUTENSI C TOKOBBIM BXOJOM— IO OJHOMY I Kaxaoul R-, G- m B-cocraBmstomein —
npeobpasyoT GoToTOK B HampspDKeHHE. BMecTe Tpu aHAJIOTOBBIX BBIXOAA HECYT HHGOPMAIUIO O
IIBETE M CWIE CBeTa. BbIXOgHOE HampspkeHHe Ha KaxaoMm u3 kaHainoB (R, G, B) nuneiino
YBEITUYMBACTCS C POCTOM CHJIbI cBeTa. B Hactosimee Bpems natyuk 1Beta umeer RGB-dunbtpsi,
dotoanoanyro Marpuily, AL u uudpoBoe sa1po A CBA3H ¢ MUKPOKOHTPOJUIEPOM U PETYIUPOBKU
yyBcTBUTEIbHOCTU. Bcerpoennbie RGB-GuibTpsl  HM3roTaBiauBaroTCsT Ha OCHOBE MAaTpPULIBI
($hOTOIMOI0B C PaBHOMEPHBIM pachpesesieHueM snneMeHToB. OaHopoaHoe pacnpenenenue RGB-
¢buIbTpoB U (HOTOTUOTHBIX MATPULl YMEHBIIAET BIMSHHE IPaIM€HTa OCBEIIEHHOCTH, CBA3aHHOE C
OLIMOKAaMU ONTHYECKUX HM3MEPEHUH U HEPOBHOCTSIMH HCHOJIB3YyEeMbIX IMOBEpXHOCTeH. JlaTumk
paboTaeT OT UCTOYHMKA MUTaHUs ¢ HanpsbkeHueM 2,6 B, o0ecrieunBast HU3KO€ SHEPronoTpeOIeHue.

[ocnennue, npumepHo, 20 — 30 neT Bce yalle MOSBISIOTCS MyONMKAIMM U U300pETEHHUs IO
crmoco0aM  M3rOTOBJIEHHS  LBETOJATYMKOB —  TOJYMPOBOJHHUKOBBIX —MPUOOPOB, MaKCUMAaIbHAas
YyBCTBUTEIILHOCTh KOTOPHIX HAXOJUTCS B BUIMMOM YEJIOBEYECKOMY I1a3y OoONacTU. OTU LBETOATYUKH
MOYKHO HCIIOJIb30BaTh B TAKUX CITy4asiX, KOTJa orneparopy HeoOX0MMO BU3YalIbHO 10 M3MEHEHHIO [[BETa
OIPENENTh WIM M3MEPATh T€ WIM MHblE Hapamerpbl. Harmpumep, Ha BepToseTax KauecTBO macia B
KapTepe IBUTaresisi, B KOTOPOM HAaXOAATCS POJMKOMOMIIMITHUKYA TJIABHOI'O BUHTA, OMPEIENSIOT Yepes3
kaxaple 100 yacoB Hanera. [Ipn 3TOM TEXHHMK BH3yaJlbHO CpPAaBHMBAET MACIO, HAXOJILEECsS B KapTepe
JIBUTATENS MO IBETY C STAIOHHBIM MACIIOM, XpaHSIIUMCS B KaOuHe BeprTosera. J[eno B TOM, 4TO MpH
HapyLIEHNU COOCHOCTU HECYILETO BUHTA BEPTOJIETA C BAJIOM JIBUTATENsI POMCXOUT IOMYTHEHUE Maca,
YTO SIBIISIETCS CUTHAIOM K TOMY, YTOOBI BEPTOJIET MIOCTABUTh HA KAaNHWTAIBHBIA PEMOHT. B mpuHImIe 310
OYEHb BaKHBIN Mapamerp. JJist HenmpepbIBHOTO ONPENIESICHNsI KaUecTBa MAaclia B BEPTOJIETHBIX JBUTATENISX,
ObLI mipeokeH «Croco0d KOHTPOJIS 32 KAaUeCTBOM Maciia BEPTOJICTHBIX IBUTATENIeH U YCTPOHCTBO IS €ro
ocyliecTBiIeHUs» [1], B KOTOpOM oOmpenesieHe NpO3pavyHOCTH Macjia MPOU3BOJIUTCS C TOMOLIBIO
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[[BETO/IATUYMKA, PACIIOJIOraeéMoro BHE JIBUraTels, HO MOJYYarolmiero MHGOPMAIMIO O IBETE Macia 4epe3
OITOBOJIOKHA, YCTaHOBJICHHbIE BHYTpU 0Oaka JIBUTATENs], B KOTOPOM HaXOJATCs MOMMIHUKY. [Ipu 3ToM
OJTHO ONTOBOJIOKHO COEAMHEHO CO CBETOIMO/IOM, a JIpyroe — ¢ LBerogatuukom. Ha pucynke 1 npusenena
IIPUMEpPHasi KOHCTPYKLMS YCTPOKCTBA Ul KOHTPOJIA 3a Ka4eCTBOM Macila BEPTOJICTHBIX JABUrarenci. B
MPUHIAIIE ONTOBOJIOKHA MOKHO TIPHKJIEHTh K CTEHKaM Maclio0aka: - 9T0 He OyJeT, NMpaKTHYECKH,
3aHIMarh ero oobema. ClrieryeT OTMETUTh, YTO IBETOJATYMKH [2,3] B BUIMMOKN YacTH CIICKTPa UMEIOT
00J1e€ BHICOKYIO UyBCTBHTEIIEHOCTD, YEM YEJIOBEUECKUH TJ1a3.

2~ T3

prd e

Puc. 1. IlpumepHast KOHCTPYKIIHS YCTPOMCTBA [Tl KOHTPOJIS 32 KAYeCTBOM Macjla BEPTOJICTHBIX
JBHTaTeeit: - 1 — oNToBOIOKHA; 2 — ONITOBOJIOKHO, HIYIIEE OT CBETOMO/1A; 3 — ONTOBOJIOKHO,
TIOIKITFOUSHHOE K I[BETOJIATYHKY; 4 — TUTOCKUH YT C YKPETICHHBIMU OTNITOBOJIOKHAMH;, 5 — MacJio0akx ¢
MaciioM O.

KOHCTPYKI_[I/IH TaKOro LBCTOMAATYUMKA IIPUBCIACHA HA PUCYHKC 2. OcHOBOI TaKoro OBCTOAATYMKA
ABIKCTCA IUICHKA T'MAPOIrCHU3WMPOBAHHOI'O aMOp(bHOFO KPEMHMUSL. HpI/IMCHCHI/IC OIITHYCCKHUX BOJIOKOH
MO3BOJISICT CHU3UTH IIOXKAPOOIIACHOCTL Ha 60pTy BCPTOJICTA. Touno Takoe xe YCTPOﬁCTBO MOXKHO
HCIIOJIB30BAaTh I HCIIPCPLIBHOI'O KOHTPOJIA 3a IMPO3PAYHOCTBIO MacCjila U B dABUAITMOHHBIX JIBUIAaTCIIAX
BO3YLIHBIX CYOOB [4], B KOTOPBLIX TaAKKC BAa>XKHO H8.6J'IIOI[8.TB 3a HM3HOCOM IIOAINIMITHHKOB. HY)KHO
OTMCTHUTD, UYTO Ha BO3AYHIHBIX CyAaX IMOCICAHCE OCYHICCTBIIACTCA TCXHUKOM TAKKE, KAK Ha BCPTOJICTAX,
BU3YAJIbHO Y€pPE3 OIPCACIICHHOC KOJMYCCTBO YaCOB HAJICTA. Ha camonerax ere YCTaHaBJIMBAIOT
SHGKI'pI/I‘leCKI/Iﬁ JaT4YuK, KOTOpBIfI cpa6aTLIBaer, Koraga B HEOOJIBIIIOe MpOCTPAHCTBO MCKIY €TI0
MAarouTHbIMU KOHTAKTaMH TOMNAAACT CTPYKKAa OT HU3HOCHUBIIUXCA TMOAMIMITHUKOB: 3TO SABJISICTCH, KaK
IpaBujio, CA-THAJIOM K TOMY YTOOBI ITOCTABUTh BO3QYLIHOC CYJHO Ha KanuTaJIbHbBIN PEMOHT.
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/ 1 - HOKPBITHE H3 CMOJIBL; 2 - BEIBOJHOH pasbeM;
3 - OMHYECKHH KOHTAKT; 4 [TPO3pa4yHbIi KOHTaKT;
5 — BTOpOIi BBIBOX; 6 - CTEKILIHHAA ITOUIOKKA.

Puc.2. KoHCcTpyK1IMs 1IBETOJATUMKA HA OCHOBE IJIEHKH THAPOT€HU3UPOBAHHOTO
aMOp(HOTO KPEMHHSI.

6

Cremyer OTMETUTB, YTO, BUAUMO, HAOMIOJEHHUE 32 KaUECTBOM Maciia B BEPTOJIETHBIX JBUTaTEIsIX
Oonee BaKHO, TaK KaK €ro IMOMYTHEHHME CBSI3aHO C W3MEHEHHEM COOCHOCTH IVIABHOTO BMHTA, OT
MPaBUIILHON PabOThI KOTOPOT'O 3aBUCUT O€3011aCHOCTH MOJIETOB.
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1. TlepcnekTUBHBIMU ISt HM3TOTOBJICHUS [IBETOIAaTYNKOB SIBJISTIOTCS IUICHKH
THJIPOTEHU3UPOBAHHOTO aMOP(HOTO KPEMHHs, TIO3BOJISIIOIIME TOJIydaTh WX CO  CHEKTPaIbHOU
YYBCTBUTEIILHOCTBIO YEJIOBEYECKOTO IJ1a3a.

2. llBeTogaTyMku MOXKHO HCIOJIB30BAaTh JUISl OCYIIECTBICHHUSI HEMPEPHIBHOIO KOHTPOJST 32
KA4eCTBOM Macja B BEPTOJIETHBIX JIBUTATENSX, YTO MO3BOJISIET OMPEAECISITH MOMEHT PE3KOr0 M3MEHEHUS
COOCHOCTH BEPTOJIETHOTO BUHTA C BAJIOM JIBUTATEIIsI.
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HarpeBaeMoro Tea.
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HUHTET'PAJIBHASI MOJIEJIb HA OCHOBE RNN-T JJISI PACIIO3HABAHMUSI
KA3AXCKOM PEUH

KA3AK TIJITH TAHYFA APHAJIFAH RNN-T HET'3THAETT MHTET PAJIJIBIK
MOJEJb

INTEGRAL MODEL BASED ON RNN-T FOR RECOGNITION OF KAZAKH
SPEECH

AHHOTANUsl. ABTOMaTUYECKOE PACIO3HABAHKUE PEUH SIBIISIETCS CTPEMUTEIBHO Pa3BUBAIOLICH
o0nacTbio B MamMHHOM OOydeHuu. CaMbIMU MOMYJISIPHBIMU CHCTEMaMH PAaclO3HABAHUS PEYd Ha
CETOJIHA SIBJISIIOTCS CHCTEMBbI Ha OCHOBE MHTerpasibHON (end-10-end) apXuTeKTyphl, a OCOOEHHO Te
MOJIeNU, KOTOpBIE HAMPSMYIO BBIBOJAT IOCIIEIOBATENLHOCTh CJIOB C YY€TOM BXOJHOTO 3BYKa B
PeKUME peaJbHOTO BPEMEHH, YTO MPEACTABISIFOT Co00W OHaiHOBBIe Mojenu end-to-end.
PacnioznaBanue MOTOKOBOW pedd MO3BOJIAET MepeAaBaTh MOTOK 3ByKa B IpeoOpa3oBaHHE peud B
TEKCT W TMOJydYaTh pPE3yibTaThl pPacHoO3HaBaHUS peYH IMOTOKA B peajbHOM BPEMEHHU IO Mepe
00paboTku 3ByKa. B maHHOI cTaThe paccMOTpeHa M peajlr30BaHa MOMYJSpHAs MOJAETh HA OCHOBE
RNN-T mns pacno3HaBanust ka3axckoil peun. Takxke mpuBeqeH aHaiu3 paboOT, CBS3aHHBIE C
pacno3HaBaHMeM Kka3axckoii peun Ha ocHoBe wmojaenu CTC. IlomydeHHble pe3ylnbTaThl
IPOJEMOHCTPUPOBAIN, uTOo Mojaeidb Ha ocHoBe RNN-T wMoxer xopomo pabortats 6e3
JIOTIOTHUTEIHHBIX KOMIIOHEHTOB, KaK S3bIKOBas MOJEb M MOKa3aja JIy4IlIuid pe3yiabTaT Ha HaIleM
Habope naHHBIX. B pe3ynbrare mpoBeneHHBIX HccneaoBanuii cuctema nocturia 10.6% CER, uro,
SBISETCA JIy4IIMM TIOKa3aTeleM Cpeau JPYTUX HWHTETPAIbHBIX CHCTEM [0 PACIO3HABAHUIO
Ka3aXxCKOM peuH.

Kuarouesbie cioa: Automatic speech recognition, end-to-end, RNN-T, CTC, sequence-to-
sequence.
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Anparna. Ceiineyi aBTOMATThl TYpJE TaHy-OyJI MalIMHAIBIK OKBITYABIH KAPKBIHJBI 1aMBbIIl
KeJe JKaTKaH canachl. BYriHri TaHaa ceilieyai TaHyAbIH €H TaHbIMAN JXKyHenepi-OyJl HHTerpaisl
(end-to-end) apxuTekTypara HETi3IENTeH >KyWelep, ocipece HaKThl YaKbIT PEXHMIHIE Kipic
JBIOBICHIH €CKepe OTBIPHII, €O3 Ti30ETiH TiKelel IIbIFapaThlH MOAEbAED, oiap end-t0-end onnaiin
MoJIenbJiepi OOJBINT TaObUIAABl. AFBIHIBI COMIICYI TaHy JBIOBIC aFbIHBIH MOTIHTE aifHAIABIpyFa
XKOHE JBIOBIC OHJICITCH Ke3J¢ HAKTHl YaKbIT PEXHUMIHIE COWUJCYIi TaHy HOTIDKEIEPIH anyra
MYMKIHIIK Oepemi. bynm makamama kaszak TumiH Tanyra apHamraH RNN-T Heri3iHzmeri TanbIMal
MOJIEITb KapacTBIPBUILII, icke achlpbliabl. Conmaii-ak, CTC mojenm Heri3iHIe Ka3ak TUIIH TaHyFa
OaliIaHBICTBI KYMBICTapFa Tanaay xkacanabl. Hormwkenmep RNN-T HeridiHaeri Moaelb TULMIK
MOJIeNTb CHSIKTBI KOCBIMIIIA KOMIIOHEHTTEPCI3 JKAKChI )KYMBIC ICTEH alaThIHIBIFBIH KOPCETTI XKOHE
OBBIIH JCpEeKTep IKUBIHTBIFBIMBI3ZA JKAaKChl HOTHXKE KepcerTi. JKyprizuiren 3eprreyiep
Hotwkecinge xyie 10.6% CER-re xerti, Oy Ka3ak TUIIH TaHy OoifbIHINIA 0acKa HMHTETPAJIBIK
xy#Henep apacbiHaa EH y3ik kepceTKiml 00JIbIN TaOblIaabl.

Tyiiin ce3mep: ABTOMaTTHI ceiiney recognition, end-to-end, RNN-T, CTC, sequence-to-
sequence.

Abstract. Automatic speech recognition is a rapidly developing field in machine learning.
The most popular speech recognition systems today are systems based on an integrated (end-to-end)
architecture, and especially those models that directly output a sequence of words taking into
account the input sound in real time, which are online end-to-end models. Speech streaming
recognition allows you to transfer the audio stream to speech-to-text conversion and receive the
results of speech recognition of the stream in real time as the audio is processed. In this article, a
popular model based on RNN-T for recognition of Kazakh speech is considered and implemented.
The analysis of works related to the recognition of Kazakh speech based on the CTC model is also
given. The obtained results demonstrated that the RNN-T-based model can work well without
additional components as a language model and showed the best result on our dataset. As a result of
the conducted research, the system reached 10.6% CER, which is the best indicator among other
integrated systems for recognition of Kazakh speech.

Keywords: Automatic speech recognition, end-to-end, RNN-T, CTC, sequence-to-sequence.

BBenenune. B COBpeMEHHOM MHpE pACIO3HABAHUE pPEUM HUIPAET 3HAUYMMYIKO POJIb IIPHU
B3aMMOJICIICTBUM 4YEJIOBEKAa C MAalIMHOM M TeXHUKOH. llenbro pacno3HaBaHus peyu SBISAETCA
KOHBEPTUPOBAHUE YEJOBEUYCCKON pedyr B MallMHOYMTaeMblii Gopmat. TexHosorus speech to text
MpUMEHSIETCS B IIMPOKUX Kpyrax 3a/1ay, Kak yrnpapieHue HHTepdencom, rolocoBOM MOUCK, CHHTE3
peun u T.0. JlaHHBIE CHCTEMBI OTJIIMYAIOTCS CO CBOEH IPYKEMOOHOCTH K MOJB30BATENIO, YTO
MIOMOTAET YIPaBJIsATh YCTPONUCTBOM 0€3 JTOTOJHUTEIbHBIX MEXaHU3MOB. JlJis1 MOCTPOEHUS CUCTEMBI
ABTOMAaTHUYECKOI0 PACHO3HABAHUSI PEUYM CTPOMWJIMCh HE3aBUCHUMBIE KOMIIOHEHTBI — aKyCTHYECKas
MOJENb, S3bIKOBas MOJENIb M JIEKCUKOH, KOTOpbhIE OOYy4alluCh MO-OTAEIBHOCTH. AKyCTUYECKas
MOJENb MPUMEHSETCS Uil MpPEICKa3aHus KOHTEKCTHO-3aBUCUMBIX COCTOSIHUN (OHEM, SI3BIKOBas
MOJENb U JIEKCUKOH OMpENENIIOT Hanbojiee BO3MOXKHBIE IMOCIEI0BATEIILHOCTH MPOU3HOCHUMBIX
dbpas.

Jlo mosiBieHus TIyOOKOTO OOy4YeHHs, B 3ajJjauyax pacro3HaBaHUS pPeYH IUPOKO
WCIIOJIb30BallaCh MOJIENIb Ha OCHOBE CKPBITHIX MapkoBckux mozeneit (HMM) c¢ rayccoBckum
pacnpeneneHueM IoTHocTel BepositHocTedt (GMM). C  momompbio HMM  coszparores
cTaTUCTUYeCKue Moaenu cioB, a GMM mnpencraBiaser €OUHULY NPOUHOUIEHUS, T.€.
paclpelieIeHHe CUTHAJOB B IIPOMEXYTKE OINpENEIEeHHOro Irnepuoga BpemeHu. [losBneHune
TEXHOJIOTUH TIYyOOKOTO OOYyYeHHs MOMOTJO YAy4YIIUTh MHOTHE HaydyHBIC HAIPaBICHUS, B TOM
qHCclie W paclo3HaBaHus peun. [ mybokue HeHpOHHBIE CeTH Hadalld MPUMEHSTh ISl aKyCTUYECKOTO
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MozenupoBanus BMecto GMM, 4To npuBeno K yinydiieHuto pe3ynbratoB [1]. Apxurexkrypa HMM-
DNN crano ogHOM U3 pacrpoCTPaHEHHOW MOJIEIBIO B 3a[a4€ pACclO3HABAHUS CIIMTHOM PEYM.

Bckope pacnpocTpaHeHue NOJgy4dwsia Jpyras MOJAENIb, KOTOpas SBJSETCS HHTErpajlbHOMN
Mozenpl0. B uccnenoBarenbckoil  pabote [2] a8 MOCTpPOEHUS aKyCTHMUECKOM  MOJEIU
ucnoJib3oBanuch Toabko DNN, a B paborax [3, 4] ¢ HOMOIIBIO IPYTUX apXUTEKTYP UCKYCCTBEHHBIX
HerpoHHbIx cetel (MHC) Obutn peanu3oBaHbl SI3BIKOBBIE MOJENH U ciaoBapu. Kpome toro, mms
BbIJICJICHUS IPU3HAKOB U3 UCXOJHOIO CUTHAJA UCIOJb30BAINCH CBEPTOUYHBIE HEUPOHHBIE CETH [5].
W npumeHeHne 3TUX MOAM(DUKAIUI MPHUBENIO K YIYYHICHUIO MOKAa3aTeNe CUCTEM paclio3HaBaHHUS
peun. U3 atoro ciemyer, yTo [Uisl pa3pabOTKU CHUCTEMBI aBTOMAaTUYECKOTO pAcIO3HaBaHUS pedH
MOXXHO NPUMEHATH pa3Hble apxuTekTypsl MTHC Ha Bcex aTamax pacrno3HaBaHMs, U 3TO JEJIAeT €€
3¢ (dEeKTUBHON C TOYKM 3PEHHUS NMPOU3BOJUTENBHOCTH MO CPAaBHEHUIO C APYTUMHU IMOMYJISIPHBIMHU
cucreMamMu. U 3To sBIsieTCS MHTErpalbHBIM MOAX00M. MHTerpanbHas cTpyKTypa MpencTaBiseT
CUCTEMY KaK OJHY HEHPOHHYIO CE€Th B OTJIMYME OT TPAJAULMOHHON, KOTOpass MMEET HECKOJIBbKO
HE3aBHCHMBIX 3JEMEHTOB. VIHTerpampHas cucTteMa OCYIIECTBISET MPSMOE  OTpakKeHHE
aKyCTHMYECKUX CUTHAJIOB B IOCJIEIOBATEILHOCTH METOK 0€3 MpOMEKYTOUHBIX COCTOSHUM, 0e3
HEO0OXOIMMOCTH BBINOJIHATH MOCIEAYIOIIYI0 00paOOTKY Ha BBIXOJE YTO JENAaeT €€ JIETKOW s
pean3anui.

Mopnenu Ha OCHOBE KOHHEKIIMOHHOM BpemeHHOU Kkinaccupuxanuu [6] (CTC), pekyppeHTHBII
HelipoHHbI TpeoOpaszoBatens [7] (Recurrent Neural Transducer, RNN-T), monenu, Ha OCHOBE
MEeXaHW3Ma BHUMaHUs [8], ¥ MoJieH, Ha OCHOBE YCJIOBHBIX ciry4aiHbIX mosiei (CRF) [9] sBisroTes
HarJsgIHeIMA puMepamu uHTerpaibHbiX cucteM. CTC no3Bossier o0yyaTh aKyCTHYECKYIO MOJIETh
0e3 HeoOXOJAMMOCTH BBIPABHHMBaHHS HAa YPOBHE KaJpa MEXAy aKyCTUKOW W TpaHkpuOanueit [6].
RNN-T nomomasier Mmogenbs Ha ocHoBe CTC pekypeHTHbIM KoMmoHeHTOM M. DTa KOMIOHEHTa
00y4JaeTcsi COBMECTHO Ha MMEIOIIMXCS aKyCTHUeCcKuX AaHHBIX. Kak u B cimydae ¢ CTC, saToT MeTon
He TpeOyeT COrjacoBaHHBIX OOydaloIIUX JaHHBIX. B Mojensx koaep-aexoaepa Ha OCHOBE
MeXaHHW3Ma BHUMaHUs, Kozep sBisiercss AM — mpeoOpa3yeT BXOAHYIO peub B BBICOKOYPOBHEBOE
MPEACTABICHUE, MEXaHU3M BHHMAHUS — 3TO M €CTh MOJIEJb BBIPABHHMBAHUS, WU OIPEICISIET
3aKOJUPOBAHHBIEC KaJpbl, KOTOPbIE MMEIT OTHOLICHHE K CO3/IaHHUI0 TEKYILErO BBIBOJAA, JEKOJEP
aHasiornyeH SIM — paboTaeT aBTOpPErpeccUBHO, MPEACKa3biBasi KaXKIbIH BBIXOJHOW TOKEH B
3aBUCHMOCTH OT MpPEAbIAYIINX mpeackazanuit [10].

CymiecTByeT OrpOMHBIN MHTEpeC K OOyU4EeHHUIO MHTETpaibHbIX Mojened miust ASR, xoTopsie
HalpsIMyl0 BBIBOJST IOCJIENIOBATEIBHOCTh CJIOB C YYETOM BXOJHOrO 3ByKa. Pacmo3HaBanue
MIOTOKOBOM peur MO3BOJISIET Mepe/iaBaTh MOTOK 3ByKa B IIPe0Opa3oBaHue peud B TEKCT U IMOJIy4aTh
pe3ynbTaThl Paclo3HAaBaHMS PeUd MOTOKA B peaibHOM BpeMEHHU Mo mMepe o0paboTku 3ByKa. J[is
pealM3alnuy Takoi CUCTEMBbl MPUMEHSIOTCS OHJIANH-MOJENN Al MHTETPajbHBIX CUCTEM, Hauboee
nonyisipHbIM sBisiercss RNN-T.

Jlnia peanu3ani MHTETPAIbHBIX MOJieNiel TpeOyeTcsl OObIIOe KOJTMUYECTBO PEUEBBIX JTAHHBIX
Ui OOy4YEHHS CETH, YTO SBJSIETCS MPOOIEMAaTUYHOMN TSl SI3bIKOB C OTPAaHUYEHHBIMU O0YYarOIIUMHU
TaHHBIMUA. W OJHUM W3 3TUX S3BIKOB SIBISIETCA Ka3aXCKuil s3bIK. Jlo cerogHsmiHero nHs ObLIn
paspaboTansl cuctembl Ha ocHoBe Moaeneil CTC mis pacrmo3HaBaHUsI Ka3aXxCKOM peuu ¢ pa3HbIMU
HabopaMu TPEHUPOBOYHBIX TAHHBIX. B HACTOSAIIMI MOMEHT HE CYIIECTBYIOT HCCIIEOBaHUN U
paloT Mo peaiu3allii MHTErPalbHOM CHCTEMBI JJIsl PACIO3HABaHMS Ka3aXCKOW peun Ha OCHOBE
RNN-T.

B s1oii pabote Mbl mpeanaraeM mozens Ha ocHoBe RNN-T mis pacrno3HaBaHusi Ka3axcKoOM
peun.

CtpykTypa HccienoBaTeIbCKOW pabOThl MpHBEJEHA B CIEAYIOLIeM MOpsjake: B paszaeine 2
MIPOBEICH KPaTKUI aHATMTUYECKH 0030p Mo HayyHOU TemaTuke. B pasniene 3 npuBeeH NpUHIIKIT
pabotel mMozgenu Ha ocHoBe RNN-T. [lanee B pasnene 4 onucaHbl Halld SKCIIEPUMEHTAJIbHBIE
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JaHHBIC, KOPIYC peud ©u OOOpyJOBaHME JUIS DKCIEPUMEHTA, a TaKXKe MPOaHATH3HUPOBAHBI
MOJIy4eHHBIEC pe3yibTaThl. B 3aKiII0uUTENHOM pa3zelie MPUBEICHbBI BIBOIbI.

Kparkuii 0030p no ucciiegyemoii TeMaTuke

Apxurektypa RNN-T cocTouT u3 ceTH TpPaHCKPUIILMM, CETH NPOTHO3UPOBAHMUSA U
o0beuHEHHOM cetn. [loMrMoO 3TOTO, B JAHHOW MOJETHM MPHUCYTCTBYET OOpaTHas CBs3b, KOTOpas
II03BOJISIET MOJIETM YUUTHIBATh PAHEE PACIIO3HAHHBIE CUMBOJIBI ISl IEPEJaul UX BO BXOJIHYIO YacTb
CETH.

B [11] momens RNN-T mnoxasana smyumuii pesdynbratr — cHmkenne WER mo 15,0%, yem
ruOpugHas mojnens. B pabore [12] Obuto obGHapyxeno, uyro Monenb RNN-T um RNN-T,
JIOTIOJTHEHHBI BHUMAaHHEM, COINOCTABUMBI 110 CBOMM XapaKTEPHUCTUKAM C CHJIbHON COBpPEMEHHOM
0a30BOM MUHUENH HAa HAOOpe ISl TEeCTUPOBAHUS TUKTOBKH, JaXKe MPH OICHKE 0e3 MCIOJIb30BaHUS
BHEIIHEN SI3BEIKOBOM MOJEIIH.

Kanishka Rao u ap. [13] oOHapyxwuiu, uto mpenBaputeiabHoe oOyuenne koaepa RNN-T c
nomo1eio CTC mpuBoauT k oTHocutenbHOMy yinyumieHuto WER Ha 5%, a ucnonwszoBanue Oosee
ri1yOOKOro 8-ypOBHEBOIO KoOJ€pa BMECTO S5-ypOBHEBOTO KOJepa JONOJHUTEIbHO YIydYIlaeT
otHocuTenbHoe 3HaueHue WER Ha 10%.

B [14] 6wt npeacraBier RNN-T mis  pacnio3HaBaHHs HEMPEPBIBHON pedyn ¢ OOJBIIMM
CIIOBApHBIM 3allacOM KHUTaWCKOTO si3bIKa. J[yisl ymydrneHus: MoJenu Obula MpeliokeHa CTpaTerus
JUI CHMJKEHHUS CKOPOCTH OOYy4eHHs, KOTOpas MOMOTaeT YCKOPUTh CXOAUMOCTh Mojenu. Kpome
TOro, OBUT0O OOHAPYXKEHO, YTO J00ABICHHE CBEPTOYHBIX CIOEB B Hadajie CETH M HCIOJb30BaHUE
YIOPSAJOYEHHBIX JaHHBIX MOXET OTOPOCHTH MpOIeCC MpeIBapUTENLHOTO 00ydeHus Kojaepa 0e3
MOTepU MPOU3BOIUTENBLHOCTU. B HTOTe sKmepumenta, cucrema gocturia 16,9% xosddunnenta
ommbok cumBoJioB (CER) B TecroBom Habope.

B cratwe [15] Obi1a ycoBepienctBoBano ooydenre RNN-T B ciemyronux acmekrax: 1) Obu1
onTUMU3UpoBaH anroput™M obOydeHust RNN-T, mis ymeHbIneHUs: 00beMa HCIOIb3YyeMON MaMsTH
yTOOBI 0071a/1aTh OONBIIMM OOy4YaIONUM MHHHU-TIAKETOM JUIsl YCKOPEHHUSI CKOPOCTH OOy4deHus. 2)
OBLITH MPEJIOKEHBI 0OJiee YIYUIICHHBIC apXUTEKTYphl MoJienel i peanuzaruu moaenu RNN-T ¢
OY€Hb BBICOKOM TOYHOCTHIO, HO ¢ HeOoibmuM pazMepoM. OOyueHHas 30 ThIcS4aMHM YacoB
AHOHMMM3HPOBAHHBIX M paciiu(pOBaHHBIX MPOU3BOJACTBEHHBIX JAaHHBIX Microsoft, myuias
mozienb RNN-T ¢ eme MeHpmuM pasmepoMm Mojaenu (216 meraGaiT) mokasan CHHDKCHHE
OTHOCHUTEINIbHOH yacToThl omubok 1o cioam (WER) mo 11,8% no cpaBHenuto ¢ 6a30B0it MOJIeNbIO
RNN-T. Ora ynyuymennas wmojenb RNN-T 3HauWTeNnbHO Jydie, 4YeM THOpUIHAS MOJIEIb
YCTpOICTBA aHAJIOTMYHOTO pa3Mmepa, Onaronapst Kotopoil noctur k cHrkeHuto WER 1o 15,0% u
aHAJIOTMYHBIX TIOKa3aTeleH.

Reccurent neural transducer (RNN-T)

RNN-T O BmepBble ymomsiHyT B paborax [7, 16] kak wMoaudukanus MOJAEIH
KOHHEKIIMOHHOW  BpemeHHoW  kimaccudukarmuu  (CTC)  [3] mia  3amady MapKUPOBKH
MOCJIEIOBATEIbHOCTEH, TJ€ BBIPABHUBAHUE MEXJIy BXOJHOHN MOCIENOBATENbHOCTBIO X H
BBIXOJHbIMU 1esissMU | HemsBecTHO. D10 mocturaercs B ¢GopmyiaupoBke CTC myrem BBemeHHs
JOTIOJTHUTEIBHON METKH, YTO SIBJSETCS MYCTON METKOM, KOTOpasi FTEHEPUPYET BEPOSITHOCTh BHIBOJIA
METKH, COOTBETCTBYIOLIEH NaHHOMY BXOJHOMY KaJpy. TeM He MeHee OCHOBHBIM OI'DAHUYEHHEM
CTC sBnsiercs ero mpeanoyio’KeHUe, YTO BBIXOJHBIE JaHHbIE MOJETH B JaHHOM KaJIpe HE 3aBUCAT
OT MPEIBIAYIINX BBIXOAHBIX METOK, T.€. ABJISAIOTCS He3aBUCUMBIMHU: |t IL 1j | X ms t<j.

Mogens RNN-T coctout u3 kozaepa [17], cetn nmporHo3upoBaHUs U COBMECTHOW CETH; Kak
ornucaHo B pabote [18], mogens RNN-T nmMeeT cxoxyro CTpPYKTYpy, KaKk B JPYTHUX apXUTEKTypax
MHTETrpalbHOM MOJIENHN, KaK KOJEp-IEKOAEp ¢ MEXaHU3MOM BHUMaHMs [19], ecnu nekoaep Moxem
MPEJCTaBUTh B KAUECTBE COEANHEHHS] KOMIIOHEHTOB CETH MPOTHO3UPOBAHMS U O0OBETMHEHHOM CeTH.
RNN  saBnsiercst KoJaepoM, KOTOpbIM TmpeoOpa3yeT BXOJHBIE aKyCTHYECKHWE JaHHBIE B
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MPOMEXYTOYHOE IMPEJCTABICHUE BBICOKOTO YPOBHS, W BBINOJHACT Ty ke (yHKIUIO 4to 1 AM B
CTaHJIapTHOM cucTeMe pacrio3HaBanus peun [20]. CrnemoBaTenbHo, BbixoaHbIe AaHHbIe ceTd RNN,
00YCIIOBIICH TIOCIIEIOBATEILHOCTBIO MPEIBIAYIINX aKyCTHYECKHX TaHHBIX, Kak 1 B Mojenu CTC.
RNN-T ucknrouaer npeamnonoxenue o0 ycnoBHou HesaBucumoctd B CTC, m00aBiisiss KOMIIOHEHT
ceTb nporaozupoBanust RNN, koTopast s;BHO 00yCIIOBJI€HA MPEICKa3aHHBIX HCTOPUEH MPEIbITyIINX
HemycThIX Ienei mojenu. K nmpumepy, ceTh MPOrHO3UPOBAHUS NPUHUMACT B KaYECTBE BXOJHBIX
JaHHBIX TOCICIHIOI HEMyCTY0 METKY JUIS CO3JIaHHMs BBIXOJHBIX JAHHBIX. B KOHIIE KOHIIOB,
00beMHEHHAs! CETh MPEACTABISCT COOOM CETh C MPSIMOM CBSI3bIO, KOTOPAs COCAMHSCT BBIXOIHBIC
JIaHHBIC CETH MPOTHO3UPOBAHUS U KOJepa ISl CO3JaHMUs JIOTUTOB. 3aTeM COIMPOBOXKIACTCS CIOEM
softmax /1 mosydeHus pacrpeaeaeHus 1o ciaelyolleMy BEIX0JHOMY cCUMBOILY (puc. 1).

B monens RNN-T nogaercs cnemyromuit akycrudeckuit kaap X = (X1, ..., Xt) JUIS KaXI0T0
JTama BIBOJIA U paHee MpejcKa3zaHHas MeTKa Im-1, U3 KOTOpOil MOEIbh MPOU3BOAUT CIICIYIOIINE
BeposTHOCTH BbIXOMHBIX MeTok P (I[t, m). B ciyuae, ecnm mpezackazyemasi MeTKa sIBISIETCSl HE
MYCTBIM, TO CETh MPOTHO3UPOBAHMUSI OOHOBISICTCS STOW METKOW B Ka4eCTBE BXOJIHBIX JAHHBIX VIS
TeHepaly CIEAYIOUMX BeposTHOcTel Bhixomnou metku P(I|t, m+1). M Hanportus, eciu Oyner
MycTas METKa, TO CJICAYIOIIUI aKyCTHUSCKHI Kaap MPUMEHsETCs sl OOHOBJICHUS KOJepa, MpH
ITOM COXPAaHSIOTCS T€ YK€ BBIXOIHBIC TAHHBIC CETH MPOTHO3UPOBAHUs, YT0 nMpuBoaUT K P (I|t+1, m)
[14]. CnenoBaTenbHO, TaHHAS MOJIEINb MEPEIACT MOJYICHHbBIC Pe3yIbTaThl PACIIO3HABAHUS B TIOTOK,
Py 3TOM MapajjIeTbHO OOHOBJISISI KOJepa M CETh MPOTHO3MPOBAHHUS, B 3aBHCUMOCTH OT TOTO,
SIBJISICTCS JIM TIPe/ICKa3yeMasi MeTKa IMyCTO WIJIM HemycToi. BBIBOJ TaHHBIX MpephIBAcTCs, KOT/a B
MOCJIEIHEM KaJIpe BHIBOIUTCS MPOOET.

Tlocneoosamenvrhocms c106

Softmax

OObennHEHHas CETh

Konep Cerb npenckazanmit

"“'|""||”““I\I|\I|llmum Im-1

Pucynok 1: Crpykrypa RNN-T

Bo Bpems jormueckoro BbIBOJa HamOoJee BEpOATHAs TOCIENIOBATEIBHOCTh METOK
BBIYUCIISIETCS. C UCIOJIb30BAaHMEM TIOMCKa Jiydya, Kak omnucaHo B [18], ¢ He3HaYuTeNnbHBIM
W3MEHEHHEM, KOTOpoe, Kak OblJI0 OOHapyXeHO, AeNaeT alrOpuTM MEHee pPecypcoeMKuM 0Oe3
YXYALICHUS TIPOU3BOAUTEILHOCTH: MBI ITpoTyckaeM cymmupoBanue mo npedukcam B pref (1), eciou
HECKOJBKO T'MIOTE3 HE UJICHTHYHEL.

Heobxomumo 00paTUTh BHMMAaHHE, YTO B OTIMYHME OT JPYTUX APXUTEKTYp MOTOKOBOTO
Kozepa-aekoiepa, kak Neural Transducer [21], ceTh MPOTHO3MPOBAHUS HE 3aBUCHT OT BBIXOJIHBIX
JTAHHBIX KOJepa. DTO MO3BOJSET MPEABAPUTEIHLHO OOYYUTh JIEKOAEP B KAUECTBE SI3BIKOBON MOJETH
RNN Ha TEKCTOBBIX JAHHBIX.
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Ba3a naHHbIX U1 00y4eHust

s o6yuenus monenmu RNN-T Obu1 BEIOpaH peueBoil Kopiryc, KOTOpbIi conaepxkut 6osee 300
4acoB peud, coOpaHHBIH B saboparopun «KOMIBIOTEpPHOW HMHXEHEPUH HWHTEIUICKTYAIbHBIX
cuctem» UMBT MOH PK [22]. JlaHHBI! KOPITYC COCTOUT U3 3alIUCEH HOCUTEJIEH Ka3aXCKOTO SI3bIKa
pa3HBIX TOJIOB M BO3PACTOB; TENE(POHHBIX PAa3TOBOPOB C TPAHCKPHIILUSAMH; HEKOTOPBIC 3aIHCH
OBUTH B3SThI C HOBOCTHBIX CAUTOB U XY/I0KECTBCHHBIX Ay JUOKHHUT.

JlaHHBIH KOpPIyC JaeT BO3MOXHOCTh paboTaTh ¢ OONBIIMMU OOBeMaMH 0a3bl JAHHBIX U
BAIHMJIAIMIO TPEJIaraeMbIX XapaKTEPHCTUK CHCTEMBI M HCCIENOBATh BIMSHUE PA3HBIX HAOOPOB
JAHHBIX Ha CKOPOCTh M KAYE€CTBO PAaCIlO3HABAHUS CUCTEMbI Ha Ka3aXCKOM SI3bIKE.

Bce aymmomarepuansl uMmerot gopmat .wav. Tak kak 3anich TeaeQOHHBIX pa3roBOPOB HMEET
7IBa KaHasla, ObLJIO PEIIEHO MPUBEIEHUE BCEX 3alKceil B OJHOKalbHOE. bbll MCNOIb30BaH METON
PCM nns npeoOpasoBanus AaHHBIX B MG poBoi Bua. JuckperHas yactorta 44,1 x['1, paspsaaHocts
16 Owur.

Jlig cucTteMbl HHTErpajbHOIO paclo3HaBaHUs peun Ha ocHoBe Mojenu RNN-T Obun
NpUMEHEH WHCTpyMeHTapuit  PyTorch. DkcmepuMeHTB MPOBOIWINCH Ha 00OPYIOBaHUH,
npenoctaBieHHoM MHctuTyToM MHpOpManionHsix U BerarcnuTenbHbix TeXHOIOTHI, HA KOTOPOM
3TO HCCIEAOBAHHUE IMPOBOJMIOCH B KadeCTBE HCCIEAOBATEIbCKON MPAaKTHKH, € rpaduuecKkuMu
nporeccopamu AMD Ryzen 9 ¢ GeForce RTX3090. HaGops! qanubix xpanuiuck Ha 1000 GB SSD
MaMsITH, 9TOOBI 00eCTIeunTh 00Jiee OBICTPBIN MOTOK JAHHBIX BO BpeMs OOYUECHHS U PACTIO3HABAHUS.

IJKCNEePUMEHTHI U MOJy4eHHbIE Pe3YJbTaThl

90% maHHBIX KOpmyca OBUIO HCIOJB30BaHO sl oOydenust cetd, a 10% mgaHHBIX I
npoBepku Mojnenu. [lomumo 3toro, Obiia ucmoib3oBaHa peueBas 0a3a ISSAI Kazakh Speech
Corpus https://issai.nu.edu.kz/kz-speech-corpus/, mis TeCTUPOBAHHUS CHCTEMBI.

B nanHo#i paboTe MBI MOCTPOMIIA MOJEIb CXOKEH MOJIENH, PEUIOKEHHOM [ 14].

B xonmepe Opuna ucnons3oBana BiLSTM, kxoTtopsrit comepxut 5 cinoeB ¢ 1024 enuHuaMu,
nonosiHeHHast co ciossmu CNN, a B kKauecTBe ceTH mNpejicKazaHuii Obul ucnoss3oBad LSTM c 2
ciosmu ¢ 1024 eqHUIIAMU B Ka)KIOM C BBITIAJICHUEM.

Jliia yckopeHusi 00ydeHus U yaydlleHHs] Ka4ueCTBO MOJETN ObUIM MOA0OpaHbl alrOPUTMbI U
YCTaHOBJICHBI 3HAYEHHS MapamMeTpoB, Kak Ko3dduumeHt perynspusanuu, batch size, anroputm
ONTUMM3ALMH IPATUESHTHOTO CIIyCKa U ApPYyTHUE.

CrnoBapp OyKB Ha Ka3aXxCKOM SI3bIKE COJEP>KUT 42 CHMBOJIA, U BBIXOJAHON pa3Mep HaIIMX
ceTeil ObLT ycTaHOBJIEH Ha 44, T.K. ObUTH J0OABIEHBI JOMOJHUTEIbHBIC TOKEHBI /17151 BBIpABHUBAHUSI.

CpaBHeHue pe3y/ibTATOB

JI1si cpaBHHUTENIBHOTO aHaK3a ObUIM PacCMOTPEHBbI paboThl [22, 23], KOTOPBIE OTHOCATCS K
HMHTErpaIbHOMY PACIIO3HABAHHIO KA3aXCKOM pedH.

B [23] Obuta mocTtpoeHa apxurektypa Ha ocHOoBe RNN ¢ 2 crmosMu m0JrocpovHoi
KpPaTKOCPOYHOH MaMATH U C | TUIOTHBIM CIIOEM B pamkax TpaHCdepHoro obydenus. Mojenb Oblia
oOyueHa Ha 20-4acoBOM KOpITyce Ka3axcKoil peur. Mojienb uMena Cleayonue napaMeTpsl: 2 ciaos
LSTM u BLSTM, 128 neiipoHoB Ha kaxablil cioit u 500 snox. B kauectBe ¢pyHKIMM NOTEPh ObLIa
npumenena CTC.

B pabote [22] Obuia peanmzoBaHa uHTerpanbHas monenb CTC. B kauecTBe skcmepuMeHTa
ObUTM TIpUMEHEHBl HelpoHHble ceTd, kak ResNet, LSTM, MLP, Bidirectional LSTM. bsin
UCTOJb30BaH 123-yacoBoi Kopmyc /Uit 00ydeHusl.

Pe3ynbTaThl SKCIEPUMEHTOB MO PACMO3HABAHUIO PEYU C MOMOIIBI0 MPUBEIECHHBIX padoT U
HaIe Mojenu npuBeeHbl B Tabmuie 1.
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Tabmuna 1

PesynbTaThl paboT 10 MHTETPAJIbHONW MOJIEITH M HAIleH MOAEIH
Model WER, % CER, % O0ObeM IaHHBIX, Y
Amirgaliyev et al. (LSTM with Russian - 24 20
model) - 32
(BILSTM with Russian model)
Mamyrbayev et al. (MLP LSTM 63.26 39.11 126
Conv+LSTM 46.51 24.43
BLSTM 39.31 22.92
ResNet) 20.66 13.61

19.57 11.52

Hama monens  (RNN-T) 15.8 10.6 300

CpaBHuUTENbHBIN rpadMUeCKUl aHaIN3 NOJyYEHHBIX PE3yJIbTaToB (pUc. 2) paboT MOKa3bIBaET,
yro Mmojzenb RNN-T jgocturina KOHKYpeHTOCIOCOOHBIX —pe3yabTaToB 0€3  MPUMEHEHMUs
JIOTIOJTHUTEIBHBIX KOMIIOHEHTOB W CMoOIJIa TpeB30MTH Moaenu Ha ocHoBe CTC c BHemHewn
S3BIKOBOM MoJenblo. Heo6xoauMo yduThIBaTh, YTO OOBEM pPEUYEBOrO KOpIIyca SIBISETCS CaMbIM
MaKCUMAaJIbHBIM CPEOU JIpYruX padoT, YTO MOCIYXKWJIO YIy4IlIeHHEeM IoKa3aTesleld CHUCTeMbl Ha
ocHoBe RNN-T.

CER

300 hours
Our model

126 hours
Mamyrbayev et al.

20 hours
Amirgaliyev et al.
0 5 10 15 20 25 30

Pucynok 2: CpaBHUTEIIbHBIN T'paruecKuii aHAIHM3 TOJIYUCHHBIX Pe3yIbTaTOB

HOHY‘IGHHHC PpE3yibTaThI IIPOACMOHCTPHUPOBAJIN, UTO MOJCIIb RNN-T nns ka3axckoro si3bIka
MOXET OTIIMYHO pa60TaTB 0e3 JOTIOJTHUTEIILHON BHEIIHEH SI3IKOBOM MOJEIN M MoKa3ana J'Iy‘IIJ_II/Iﬁ
pe3yibTaT MO CPABHCHUTIO C APYTUMH UHTCTPAJIbHBIMU MO ICIISIMU.

3akaouenue. B nanHoi paboTe MpeaCTaBICHO TEKYIIEe COCTOSHUE MHTETPAIbHBIX CUCTEM
pacnio3HaBaHusa peud, a UMeHHO Mojenu RNN-T, mns pacno3HaBaHus NMOTOKOBOM peud. beuia
MOCTPOEHA apXUTEKTypa JAHHOW MOJEIH C MOMOIIbI0 HEHPOHHBIX cerei, kak LSTM u BILSTM.
Pesynbratel mpoaenaHHOW pabOTHl MOKA3ad, YTO peau30BaHHAS MOJIENb MOXET JOCTUraTh
XOPOIIUX MOKa3zareneil u 6e3 MPUMEHEHHUs SI3bIKOBBIX MOJIEJEH ISl Ka3aXCKOTO SI3bIKa M MPEB30IILIa
Jpyryue WHTErpaibHbIe MOJEIH, KOTOpble ObUIM 00y4eHbl MEHBIIUM OOBEMOM PEUEBBIX JAHHBIX U
MoKa3zajia JIy4lllue pe3yJbTaThl M0 PaclO3HABAHUIO KA3aXCKOW pEeuYd MO TOYHOCTH PaclO3HaBaHUS
cumBoJioB 10.6%. ITomumo 3TOro, cucrema Ha ocHoBe Moaenu RNN-T, mo3BojseT McHob30BaTh
Ha TIOPTaTUBHBIX YCTPOMCTBAX, T.K. OyJeT 3aHUMaTh MEHBIINUN 00HEM aMSITH.
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B nanpHedmux McciaenoBaHUAX IUIAHUPYETCS IPOBEIEHUE SKCIIEPUMEHTOB APYrUX BUIOB
MHTETPAJIbHBIX MOJIEIEH.

Baarogapuocru. PabGota BhimonHeHa mpu QuHaHCOBOM mojnepkke Komurera Hayku
MunuctepcTBa 00pazoBanus 1 Hayku Pecniyonuku Kazaxcran (rpant Ne AP08855743).
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MATEMATHUYECKOE MOJAEJIUPOBAHUE INPOLHECCA CYLIKHU
KEPAMMNYECKOI'O KUPIIMYA B TYHHEJIBHBIX CYIIINJIAX

TYHHEJIBAI KEIITIPTTIHTEPAE KEPAMUMKAJIBIK KIPIIIIITI KEIITIPY
MNPOLHECIH MATEMATHUKAJIBIK MOIAEJIBJAEY

MATHEMATICAL MODELING OF THE DRYING PROCESS OF CERAMIC
BRICKS IN TUNNEL DRYERS

AnHoTtanus. CTajus CYIIKH B TEXHOJOTHYECKOM IPOIIECCEe MPOU3BOJCTBA KEPAMHUECKOTO
KHpIUYa SBJISCTCS ONPEACISAIONIeH, Tak KaKk B 3TOT IEPHOJ BO3MOXHO OOpa30BaHHE TPEIIHH,
KOTOpbIE OOYCJOBJIIMBAIOT TPOYHOCTh W KAYeCTBO TOTOBOM mponaykimuu. Craaus CYIIKA
COMPOBOXKIACTCS 3HAYMUTEIBHBIMU JHEpro3arpaTaMH, KOTOpPbIE MOXXHO CHH3UTh 3a CYET
WCIIOJIb30BaHUS aBTOMATHU3WPOBAHHOTO yrpaBieHUs. JIJis TOro duroObl BBICYIIUTH CHIPEI B
HAaUMEHBIIMA CPOK U ¢ HANMCHBIIUM KOJIMYECTBOM Opaka, CYIIKHA HY)KHO BECTH CTPOTO MO PEXKHUMY,
YCTaHOBJICHHOMY OITBITHBIM ITYTEM.

B cratee pacmoTpeHa pa3paboTka MaTEeMaTHYeCKOM MOJICNIM  TIpoIecca  CYIIKH
KepaMU4eCKOr0 KHpPIHYa, KOTOpas OOCCIeYHMBAET €ro TOYHYIO PEryIHpPOBKY, JIS TOTO YTOOBI
MOBBICHTh Ka4eCTBO KEPaMHUYECKOIO0 KHPIUYA W YMCHBIIMTH SHEProeMKOCTh. IIpoBeneHO
HCCIICIOBAHUE MaTEMaTHYECKOM MOJENM IpoIlecca CYIIKH C HCIOJIb30BAaHUEM COBPEMEHHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH, a uMeHHO mporpammbl MATLAB 8.5 u makera mMojaeaupoBaHUs
IUHAMHAYECKUX cucteM Simulink.

KawueBble cjioBa: MareMaTHYECKOE MOJICIUPOBAHKUE, CYIIKA, KEPaMUYECKUW KUPIINY,
TeMIepaTypa, peryjimpoBKa.

Angarna. KepaMukanelK Kipmilml ©HAIPICIHIH TEXHOJOTHUSJIBIK MPOIECIHIE KEeNTipy Ke3eHl
memymi 0ol TaOblIaibl, ©HUTKEH1 OChl Ke3eHJe JailblH OHIMHIH OepiKTiri MEH camachlH
aHBIKTANTHIH JKapbIKTap naiina 6osybl MyMKiH. KenTipy ke3eHi aBTOMaTTaHABIPbIIFaH OacKapy/ibl
KOJIJIJaHy apKbUIbl a3aiiTyra OOJNaThIH aWTapibIKTall SHEprusl IIbIFBIHIApbIMEH Oipre >xypeai.
IpiMIIiKTi €H a3 Mep3iMJie JKOHE €H a3 MeJlIep/ie KeNnTipy YUIIH KEeNTIpyAl SMIUPUKAIBIK JKOJIMEH
OenTiieHTeH PeXXUMIe COMKEeC KaTaH XYpri3y Kepek.

Makanaga KepaMUKaJbIK KIPIIIITIH CarnachlH >KaKCapTy JKOHE SHEPrusl IIBIFBIHBIH a3alTy
YIIIH OHBIH [N PETTEeNylH KaMTaMachl3 €TeTiH KepaMMKaJbIK KIPHIIITI KENTipy NpOLECiHIH
MaTeMaTUKAJIbIK MOJIEIIH jKacay KapacThIPbUIFaH. 3aMaHayd aKnapaTThIK TEXHOJOTHSUIAP/Ibl, aTarl
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aiitkanna MATLAB 8.5 Oarmapnamaceis sxkoHe Simulink auHAMHKABIK KyHenepai MOJENbaey
MAKeTiH KOJJIaHa OTHIPHII, KENTIpy MPOIECIHIH MaTeMaTHKAIIBIK MOAEIIH 3epPTTey KYPrizuiai.

Tyiiin ce3aep: MaTeMaTHKAIBIK MOJAEIBJACY, KENTIPy, KepaMHUKAIBIK KipIIill, TeMIepaTypa,
perrey.

Abstract. The drying stage in the technological process of ceramic brick production is
crucial, since during this period it is possible to form cracks that determine the strength and quality
of the finished product. The drying stage is accompanied by significant energy consumption, which
can be reduced through the use of automated control. In order to dry the raw material in the shortest
possible time and with the least amount of waste, drying must be carried out strictly according to
the regime established experimentally.

The article examines the development of a mathematical model of the drying process of
ceramic bricks, which ensures its precise adjustment in order to improve the quality of ceramic
bricks and reduce energy consumption. A study of a mathematical model of the drying process
using modern information technologies, namely the MATLAB 8.5 program and the Simulink
dynamic system modeling package, has been carried out.

Keywords: mathematical modeling, drying, ceramic brick, temperature, adjustment.

Omna w3 mporpamMM, NPHUHATOW mpaBuTEeNbcTBOM PecmyOnmuku Kazaxcran — sBisieTcs
l'ocynapcTBeHHOM TpOrpamMmoN JKHIMITHO-KOMMYHanbHOTrO pa3Butus "Hypusl xep" Ha 2020 -
2025 roapl. OCHOBHOW LIENBIO NMPOTPaMMBbl SBIISIETCS YBEIMUEHHUE €XKEroJHOro odbeMa BBOJA
KHWJIbSI 32 CUET BCEX MCTOYHUKOB (mHaHcupoBaHus 1o 20,7 muH. kB. MeTpoB K 2025 roxy [1].
OTO MNpHUBENIO K POCTY cmpoca U 00beMa MPOU3BOJCTBA CTPOMUTENBHBIX MarepuanoB. OIHUM U3
OCHOBHBIX CTPOMTEIBHBIX MaTEpUANOB IS BO3BEICHMS JKUIBIX JOMOB, 3JaHWN, COOPYKECHUMI
ABJICTCS. KEPaMHUYECKUI KUpPIUY, MOITOMY JUIsl JOCTMXKEHHUS €U IMPOrpaMMbl HEOOXOIUMO
YBEJIMYUTH IIPOU3BOACTBO U KAYECTBO KHPIUYEH.

HauOosiee 3HEproeMkuM M TPyIOEMKHM IPOLECCOM IPU MPOU3BOJACTBE KHUpIHYA SIBJISAETCS
O00XMWI, Tak Kak IpH 3TOM (POPMHUPYIOTCA CBOMCTBAa KHUpIHYA, PErIaMEHTHPYIOLIUE KauecTBO
IIOJIy4a€MOTO IIPOAYKTA.

OO6xur kupnu4a TMPOBOJAT MpeuMyliecTBeHHO (10 60%) B TyHENbHBIX IM€4axX U
XapaKTepU3yeTCsl paclpelesieHueM TeMIlepaTypbl Ta30BOH Cpelibl, HECTaOMJIBHOCTbIO CBOWCTB
nosryhabpukaTa, a TaKKe HEBO3MOXHOCTbIO KOHTpPOJIA CBOMCTB KEPaMHUYECKOT0 Marepuaia B
nepuos ero JuuresnsHoro (1o 100 yaco) npeObiBaHUS B IIEUH.

OpHMM M3 OCHOBHBIX IPOLIECCOB XapaKTEPU3YIOIIUX HE TOJBKO KAYECTBO KHPIHMYaA, HO U
YMEHBIIIEHUE 3HEpro3arpar sBISETCS pa3paboTKa CUCTEMbI YNPABIEHMs IPOLIECCOM Ha OCHOBE
MaTeMaTUYECKON MOJIENIH TyHEIbHOU MEUH.

Kaxnplii Ol0OK meun MMeeT CBOIO TEIUIOBYIO CUCTEMY, KOTOpas COCTOUT HU3: MapOBOTO
Kajopudepa, BEHTHJIATOPOB, KOTOpblE€ TOJAIOT TOPAYMM TEMJIOHOCUTENb, BBIOPACBHIBAIOT
OoTpaOOTaHHBI TEIVIOHOCUTENb, a4 TAaKXKE CUCTEMbl PELUPKYIAUH. TyHHENbHbIE CylIWuia Ha
KUPIHUYHBIX 3aBOJiaX pabOTaIOT MO MPUHLMITY MIPOTUBOTOKA. ChIpel] Ha BarOHETKaxX JIBUXKETCS IO
TOHHEJIIO HAaBCTPEUy MOTOKY IOpSYEro BO34yXa WIM AbIMOBBIX ra3oB. [Ipolo/IKUTENTBHOCTD CYIIKU
KHpIUYa-ChIplia B TYHHEIBHBIX Ccymmiax cocrasisieT 16-100 gacoB npu HavanbHON TeMmIeparype
terioHocurens 30 — 35 °C.

OCHOBHBIM ypaBHEHUM, CBA3BIBAIOIIMM JMHAMUYECKHE U CTAaTUYECKHE MPOLECCHI SBISAETCS
ypaBHEHHE TEIJIOBOTo OanaHca, KoTopoe uMeeT Buf [2,3]:

Qu = Qu + Qrp + Qor + Qe (1)

rae: QM-pacxo/l JHEpruM TEIIOHOCUTENS, JIXK;

QM — pacxon sHEpruM Ha MOJOTrpeB MaTepuania, JIk;

QTp - pacxo 3HEprUX Ha MOJOTPEB TpaHcHopTa, JIK;
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Qor - 3aTpaThl SHEPTUU HA OTpaxkaeHue, Jx;

QHc - 3aTpaThl SHEPTUH B OKPYXKAIOUIYyI0 cpeny, JIx.

Qm =Ma * Ca * tBx (2
r7ie tBX — TeMIepaTypa CyIIMILHOTo arenTa, °C ;

Ma-pacxo atMocpepHOTo BO3ayxa, Kr / 4;

Ca — yaenpHas TeIIoeMKoCTh Bo3ayxa, JIx / kr °C .

QM =M1 * r + Mow'( Com+ Cp* Cea) dtn /dT =a - F - (¢ — ty) 3)

rze: MBI — Macca BJard, KOTopasi ucapsieTcst 3a eIMHUILY BpEMEHH; KI/C;

I — yaenpHas TeTUIoTa mapooopazoBanus, JK/Kr;

Mcy-Macca CyXoro MaTepuana, Kr;

CcMm-yaenbHas TEemIoeMKOCTh Cyxoro Matepuana, Jx/kr °C

CBrn-cpenHee Biarocojep:kaHue U3Jenus, Kr / Kr;

T— BpeMsl CYIIIKH, Yac.;

F - miontaas noBepxHOCTH 3a00pa,m 2 |

t I — TeMIIepaTypa oBepXHOCTH MaTepuana, °C ;

Q- cpenHui K03(pPUIMEHT TeII00TAaur OT CYIIMJIBHOTO areHTa K IMOBEPXHOCTHU MaTepuala,
Br/m?2°C;

tcp - cpeaHss TeMIepaTypa CyIHIbHOTO arenta, °C .

dtyp
dt

QTp = mTp ) CTp (4)
TJIE: My, - — Macca TPAHCIOPTA, KT
Cip- yAeTbHAs TemoeMKocTh Tpancnopta,[lx / kr °C ;

tTp — TemmepaTypa Tpancropta, °C .
dtor on

Qor = dt ) j=1mj ) Cj (5)
rJIe: M j — Macca j-ro Cj0s OrPaKICHHS, KT

C j-ynenpHas TeI0eMKOCTh COOTBETCTBYIONIETo cios orpaskaenns, Jix / xr °C ;

tor— CpeqHss Temmepatypa orpaxaenus, °C .

Que = 2i=1 Fi ki - (0.5 (tx + toex) — i) (6)
rae: Fi-nnomans nojia u cre, M 2 ;

Ki — koaddunmenT terootaayun, Br / M2 °C ;

tBX — TeMIepaTypa CyIIbHOro arenta, °C ;

tBUA-TeMIepaTypa 0TpaboTaHHOro Temnonocurens, °C ;

tu — TemmepaTypa i-ro cios orpaxuenus, °C .

[Iporpamma MATLAB 8.5 1 makeT MojaenupoBaHusl JUHAMUYECKUX cucteM Simulink maer
BO3MO’KHOCTh pa3paboTaTh U pealn30BaTh OJOK-CXEMbl MOJIENIU CYIIKH KEPAMUYECKOI0 KUpPIHYa B
TYHHEJIBHBIX CYIIWJIAX, a TaKXe OINPEACIUTh BIMSHUE MapaMeTpOB CyLIWIa HAa TeMIIEpaTypHbIN
PEXHUM U OCHOBHBIE XapaKTEPUCTUKHN KHUPIIHMYA.

brok-cxeMa Mozenu JUisl TYHHEIBHOM CYIINMIIKK TPEACTaBIeHa Ha puc. 1.

ITpuBenennsie ypaBHeHus (1) - (6) ONUCHIBAIOT B3aMMOCBS3b TEIUIOBBIX IPOLIECCOB H
TYHHEJIBHOTO cylinia. Peanusanus BbIYMCIEHUHN BBINOJIHEHA B IporpaMMHOil cpene MATLAB
Simulink, 4yTo mo3BoJseT B HarIAAHOM (OpMe pelaTh ypaBHEHHs, ONHUCHIBAIOIINE IMHAMHUKY
porecca.
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12
*
Constant

Froduct!

Constant2 w0 Prodet?

Fy
14345 Constant1
Cpnstants

Integratari Gaind

I 3600 |4

Constants

Pucynok 1. biok-cxema MoJieny CyIIKH KEPaMHUYECKOTO KHpIIMYa B TYHHEJIbHOW CYLIWJIKE,
peanusoBanHas B cpeae Simulink cornmacuo ypaBaenusiM (1) — (6)

88 r2L AERB BE S

150 R S ELLUN | LUUTE 1 U]

PucyHnok 2 — JIuHaMu4ecKue XapakKTepUCTUKH pa3pabOTaHHON MOIeTH

BxonHbIiME BemnurHaM# OJI0K-CXEMbl MOJIEH TYHHEJIBHOM CYIIMIKUA SIBIISIOTCSA:
Ma-pacxon armocdeproro Bo3ayxa, 20000 kr / u;

tBX— TeMIIepaTypa CyIHIbHOro arenra, 80 °C ;

to— Temmeparypa okpyxaromeii cpenst, 20 °C ;

T- BpeMsl cyiku, 80 4yacoB.

BoixogHsiMu  BenMUMHAMHU  OJIOK-CXEMbl MOJENH TYHHEJIBHOM CYIIWJIKU  SIBJSIFOTCS:
TeMIlepaTypa B TYHHEJIbHOU CyIIIKE.

JlJi ONTUMANIBHOTO PETYJINPOBAHUS TEMIIEPATyphl, 00ECIICUHBAIOIIYIO 3a/IaHHbIE TTApaMETPhI
KauyecTBa, BBOAUM B OJOK-cxemy Mojenu TyHHenbHOU cymunkm [TU]] perynsarop (puc.3). Janubiii
PETYIATOP COCTOMT M3 OJOKOB IMaKeTa MOJEIUPOBAHMS IMHAMUYECKUX CHUCTeM. Peanuzarus
mpoliecca peryiupoBaHus BbIMONIHEHA B mporpammHoii cpene MATLAB Simulink, yto mo3Bonser
HarJsIHO HAONMIOJATh 3aKOH W3MEHEHUS TEeMIepaTypbl BHYTPHM M Ha TMOBEPXHOCTH TYHHEIBbHOMN
CYILLIUJIKH.
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Gain

Integrater

Fain?

Integratort

M1 e
L= —

2 |

W= {dwirt

Gaind

Transfer Fond

o -

=

Integratorz Displayl  Gaind

//—E.Dfr‘lq
=]

Scape?

Soopet

PucyHnok 3 — brok-cxema cuctemsbl peryinpoBaHusi TEMIEPATyphbl TYHHEIbHOU 1eYu 00XKHUra
KHpIIHYa

Ele E® Yo luet Jook Widow Heb
D@E& A2/ PO

Step Rosponse

Anpude

Trne (s0c)

Ansce| | 51 @ 74 | Awatus | ACommawism  |[BlFiowe o 1 BIMY Aadisalinotd W2 2
Pucynok 3 - I'paduk u3MeHEHHS TeMIepaTypbl BO BpEMEHU

JIaHHYI0O MOJIelb MOYKHO HCIIOJIb30BaTh Ul YTOYHEHHs 3aJaHUsl HAYaJbHBIX U TPAHUYHBIX
YCIOBUH MaTeMaTH4YeCKON MOJEIM CYLIKHM KEepaMHMYECKOro KHUPIHMYa, YTO MO3BOJMT ONPEAEIUTH
Oojiee YETKYI0 KapTHHY CYIIKM U3JEIUil B TyHHeNbHBIX cymniax. Ilepexoanslii mporecc
MOJIEIUPYEMOI CCTEMbl UMEET BUJL
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ON SIMPLIFICATION OF CUSTOMS CONTROL OF PASSENGERS ON THE
BASIS OF A TWO-CHANNEL SYSTEM

OB YITPOINEHUHN TAMOKEHHOI'O KOHTPOJISI TACCA’KMPOB HA OCHOBE
ABYXKAHAJIBHOU CUCTEMBbI

EKI APHAJIBI )KYWE HET'T3IHJIE ’KOJIAYIIBLITAPJBI KEAEHIIK
BAKBIVIAY 1Bl OHAUJIATY TYPAJIbI

Abstract. The main goals of the draft law proposed for consideration are to reduce the time
for customs operations, ensure the quality of customs services provided, and further develop the
information systems of customs authorities.

Key words: Declaration, customs Declaration, customs operations, customs control, customs
payments and taxes, green and red channel system.

AnHotanmusi. OCHOBHBIMH LEISIMH MPEAJIaraeMoro K PacCMOTPEHHIO 3aKOHOIIPOEKTa
SIBJISIIOTCS COKPAILICHHE BPEMEHHM COBEPIICHHS TAaMOXKEHHBIX OIlepaiuid, obOeclieueHrne KadecTBa
MPEAOCTABISIEMBIX TAMOXEHHBIX YCIYT, a TAKXKe JalbHEHIIee pa3BUTHE HHOOPMAITMOHHBIX CHUCTEM
TaMOYKEHHBIX OPTraHOB.

KioueBble ciioBa: JekiapupoBaHUE, TaMOXKCHHAs JEKJapalus, TaMOXKECHHBIC OIlepalluu,
TaMOYXEHHBIN KOHTPOJb, TAMOKEHHBIC IIATE)KHM U HAJOTH, CHCTEMa «3€JICHOTO» U «KPACHOTO»
KaHaJIOB.

Angarna. Kapayra yCBHIHBUIBII OTBIpFaH 3aH >KOOACBIHBIH HETi3ri MakcaTTapbl KEIACHIIK
omepanusIapAbl jkKacay YakKbITTBIH KbICKapTy, YCBHIHBUIATHIH KEIEHIIK KbhI3METTEpJiH CallachlH
KaMTaMachl3 €Ty, COHJai-aK KeIeH OpraHAapblHbIH aKMIapaTThIK >KYHENepiH OJaH opi JaMbITy
00JIBIIT TaOBLIAIBL.

Tyilin ce3nep: Aewiapanusiay, KeIeHIIK AeKiapanus, KeACHIIK orepanusiiap, KeIeHIIK
Oakplay, KeJCH/IIK TeJIeM/Iep MEH calbIKTap, "Kacbul" skoHe "KbI3bLT" apHaap Kyieci.

Introduction
The formation of the customs business in Kazakhstan is taking place in difficult conditions
associated with the formation of independent economic reforms and structural restructuring.
Preparation for joining the World Trade Organization, the requirement for the customs
service and in the foreign economic activity of economic entities.
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Customs control is one of the means of implementing the customs policy of the state and is a
set of measures taken by the customs authorities of the Republic of Kazakhstan to ensure
compliance with the legislation of the Republic of Kazakhstan and international treaties of the
Republic of Kazakhstan, control over the implementation of which is entrusted to the customs
authorities. The main purpose of the implementation of customs control is to identify, with the help
of a various series of checks, the compliance of customs operations and actions with customs
legislation, compliance by individuals and legal entities participating in customs activities with
established customs rules or procedures. The nature and content of the activities of customs
authorities is largely determined by customs control, which occupies an important place in the field
of customs.

At the same time, one should pay attention to the fact that in the activities of customs
authorities, the implementation of functions that ensure the execution of tasks directly related to
customs control plays an important role. They are as follows:

a) attracting specialists, experts for a more thorough customs control;

b) identification of vehicles and goods, premises;

c) checking the financial activities of legal entities and individuals moving goods across the
customs border;

d) checking the external economic activities of these persons;

e) conducting sampling.

In addition, if necessary, established by law, during customs control, other control methods
may be applied, including the use of various special technical means that facilitate the
simplification of the customs control procedure, and is also of great importance in the fight against
smuggling of goods and vehicles.

Customs control is the actions of customs officials, carried out in the established sequence and
aimed at ensuring compliance with the current legislation and the established procedure for the
movement of goods and vehicles across the border, including compliance with non-tariff regulation
measures, when moving goods and vehicles under a certain customs regime.

The measures of non-tariff regulation include restrictions on the import into the Republic of
Kazakhstan and export from the Republic of Kazakhstan of goods and vehicles, established based
on the economic policy of the Republic of Kazakhstan, protection of the economic basis of the
sovereignty of the Republic of Kazakhstan, fulfillment of international obligations of the Republic
of Kazakhstan, protection of the domestic consumer market. As a response to discriminatory and
other prejudicial interests of Kazakhstani persons, actions of foreign states and their unions and on
other fairly important grounds in accordance with Kazakhstani laws, other regulatory legal acts of
the Republic of Kazakhstan, which can be expressed in licensing, quotas, the establishment of
minimum and maximum prices, certification, licensing system and more.

When importing, customs control begins from the moment the goods and vehicles cross the
customs border of the Republic of Kazakhstan, and when exporting, from the moment the customs
declaration is accepted.

Customs control during import ends at the time of release of goods and vehicles, unless
otherwise provided by the Customs Code of the Republic of Kazakhstan. When goods and vehicles
are released outside the customs territory of the Republic of Kazakhstan, customs control ends at
the moment of crossing the customs border of the Republic of Kazakhstan.

1. Types of customs declaration of goods transported by individuals

According to Article 379 of the Customs Code of the Republic of Kazakhstan (hereinafter
referred to as the Code), the following types of customs declarations are applied when declaring
goods:

1) cargo customs declaration;

2) passenger customs declaration.
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In the cases established by the Code, it is allowed to use, as a cargo or temporary customs
declaration, an application drawn up in any form, and (or) transport, commercial documents
containing information necessary for the identification and release of goods. In this case, in the case
of payment of customs duties and taxes by an official of the customs authority, the customs receipt
note is issued.

Passenger customs declaration is a document filled in and submitted to the customs authority
by an individual who moves goods and vehicles across the customs border of the Republic of
Kazakhstan using a simplified or preferential procedure provided for by the Code.

In this case, the declaration of goods transported in a simplified manner is carried out
simultaneously with the presentation of goods to the customs authority by filling out a passenger
customs declaration, as well as presenting documents confirming the identity of the person moving
the goods, the value of the goods, the country of origin, compliance with non-tariff regulation
measures.

Customs payments and taxes are paid by individuals directly when declaring goods. In this
case, an official of the customs authority draws up a customs receipt order.

Clause 5 of Article 265 of the Code provides that in respect of goods transported in
unaccompanied baggage, a passenger customs declaration must be filed within fifteen calendar days
from the date of presentation of goods to the customs authority when importing goods into the
customs territory of the Republic of Kazakhstan and simultaneously with the presentation of goods
to the customs authority when their export.

Clause 1 of Article 265 of the Code establishes that when an individual crossing the customs
border of the Republic of Kazakhstan moves goods subject to mandatory written declaration, an
application for them is made by filling out a passenger customs declaration, except for cases when
goods are subject to customs clearance in the manner prescribed by the Code ...

At the same time, subparagraph 15) of paragraph 2 of this Article of the Code provides for the
mandatory declaration in writing of goods transported in unaccompanied baggage.

In addition, for customs clearance of goods transported by individuals without actually
crossing the customs border, by submitting an application provided for in Article 379 of the Code,
all of the following conditions must be met:

1) the customs value of the declared consignment of goods does not exceed ninety monthly
calculation indices established by the law on the republican budget for the corresponding financial
year;

2) non-tariff regulation measures have not been established in relation to goods, with the
exception of requirements for the safety of goods;

3) other cases are not provided in accordance with the Code.

2. Regarding the movement of goods in unaccompanied baggage.

In accordance with Article 263 of the Code, unaccompanied baggage is goods transported
across the customs border of the Republic of Kazakhstan by a carrier under a carriage contract
(according to a baggage receipt, invoice, bill of lading and other documents) concluded with an
individual moving goods.

As noted above, the declaration of goods transported in a simplified manner is carried out
simultaneously with the presentation of goods to the customs authority by filling out a passenger
customs declaration.

At the same time, paragraph 4 of Article 270 of the Code regulates that when importing
unaccompanied baggage into the customs territory of the Republic of Kazakhstan, the customs
value includes the costs of delivering goods to the airport, seaport or other place of arrival of goods
to the customs territory of the Republic of Kazakhstan.

Considering the above, in order to apply the simplified customs clearance procedure provided
for in Chapter 34 of the Code, it is necessary for an individual to fill out a passenger customs
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declaration when crossing the customs border at a checkpoint indicating information about goods
transported in unaccompanied baggage, for subsequent customs clearance of goods in a simplified
manner using customs receipt note.

3. Regarding the application of the rates of customs payments and taxes, the indication of the
codes of the types of payments and the transfer to the codes of the budget classification.

When declaring goods in a simplified manner on the basis of an application (use as a cargo
customs declaration), customs payments and taxes are levied in accordance with the generally
established procedure. In this case, the generally established (as when submitting a customs
declaration, except for customs clearance fees) rates of customs payments and taxes are applied, the
corresponding codes of the types of payments are indicated and transferred to the budget for the
corresponding budget classification codes.

When goods are transported by individuals in a simplified manner, declared by filling out a
passenger customs declaration, customs payments and taxes are paid in the form of an aggregate
customs payment, in this case the code of the type of payment is indicated - 80 "Aggregate customs
payment collected from individuals ..." and payments are transferred to the budget classification
code - 106105 "Aggregate customs payment collected from individuals.

2. Two-channel system of customs declaration

In modern conditions, the most appropriate option is to increase the efficiency of border
control and the throughput of checkpoints by implementing a set of innovative organizational, legal
and technological measures aimed at increasing the efficiency of interaction between control bodies
at the border, overcoming their departmental disunity, and strict regulation of control functions. ,
increasing responsibility for the results of control.

It seems that these measures, along with the complex application of modern information
technologies, will give a positive result with significantly lower costs.

One of the directions of the second option for solving the problem of the workload of customs
officials, and, consequently, speeding up customs procedures, is the use of a conclusive form of
declaration, namely, a "two-channel” system for declaring goods by individuals at border crossings.
This system has been operating abroad for a long time.

In our country, the system of “"green™ and "red" channels began to function on August 15,
1989 in accordance with the order of the Main Directorate of State Customs Control under the
Council of Ministers of the USSR, saving the guards of economic borders from the need for
mandatory checks on all entering and leaving citizens. The first checkpoints across the state border,
which began to use the "two-channel" system, were the airports "Sheremetyevo-1" and
"Sheremetyevo-2". Later, as the necessary conditions and technical equipment were created, the
"two-channel” system began to function at other airports, as well as at seaports and automobile
checkpoints.

From March 28, 2007, on the territory of Kazakhstan, new rules for declaring goods by
individuals when passing customs control, approved by the order of the Customs Code of the
Republic of Kazakhstan, began to operate (as amended by the Laws of the Republic of Kazakhstan
dated 10.07.03, No. 483-11; dated 09.07.04. . Ne 592-11) This edition was valid until the amendments
were made on June 20, 2005 (edition dated June 20, 2005) The new instruction only clarified the
mechanism that has been in effect for many years, bringing it into line with the Customs Code of
the Republic of Kazakhstan, effective from January 1, 2004 Today, all the activities of the customs
service are carried out within the framework of the World Customs Organization. The country has
practically unified legislation and technological procedures in accordance with the customs
legislation of the European Union (EU). The use of a two-channel system at checkpoints is one of
the most relevant and internationally accepted means of simplifying customs control procedures.
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With the approval of the new procedure, there have been no significant changes. However, the
new document allows customs officers to block the “green corridor” in emergency situations, both
“at the exit” and “at the entrance”. This is considered an extraordinary measure, the adoption of
which must be reported by Customs to management. Recall that in the previously valid document, it
was only possible to close the “green” channel through which citizens entering Kazakhstan
followed.

It should be noted that as a result of the use of a two-channel system, the following positive
points are noted:

* customs control and customs clearance are carried out at the proper level;

» the turnover of goods across the customs border of the Republic of Kazakhstan is
accelerating due to the created conditions;

* the movement of passenger traffic across the customs border of the Republic of Kazakhstan
is accelerated;

* the throughput of checkpoints is increasing;

* the authorization procedure for the movement of certain goods and vehicles across the
customs border of the Republic of Kazakhstan is observed,;

* normal activities of customs authorities.

The system of "green” and "red" channels is equipped at border checkpoints in order to
optimize and speed up the processes of customs clearance and customs control. The use of the
system of two channels allows not only to significantly reduce the time of customs clearance of
both departing and arriving passengers of international flights, creates favorable conditions for law-
abiding citizens, reducing the time for passing customs procedures by passengers in the case of
choosing the "green™ channel to several seconds, and the choice of the "red" channel - up to several
minutes, but also to increase the capacity of the customs authorities to receive, send and service
passengers. From the introduction of a two-channel pass mode, the time for passing customs
procedures is reduced by an average of 30%. In addition, people crossing the border are spared the
generally humiliating inspection procedure.

The conclusive form of declaring goods by individuals is carried out within the framework of
a two-channel system, which makes it possible to implement this procedure by passing the "green"
corridor (channel). This means that the fact of declaring goods transported across the customs
border of the Republic of Kazakhstan by an individual is recorded at the moment of crossing the
customs control line without presenting a customs declaration to the customs authority.

Such a procedure is considered by customs, firstly, as a statement that these persons do not
have goods that are subject to mandatory written declaration. Secondly, it testifies to the facts of
legal significance.

"Green' channel

For declaring those goods that individuals move in their accompanied baggage (provided they
have no intention of importing goods in unaccompanied baggage), the "green” channel is intended.
When choosing this channel, a written declaration is not submitted, and customs control is carried
out here selectively. Although, if necessary, officials of the customs authority can use in the "green"
channel any forms of customs control provided for by the Customs Code of the Republic of
Kazakhstan.

In exceptional cases, on the basis of a reasoned decision of the head of the customs authority,
the "green™ channel may be temporarily closed for the passage of individuals importing goods into
the customs territory of the Republic of Kazakhstan. As a rule, such a decision is made taking into
account the operational situation at the checkpoint across the state border. Regardless of the period
of suspension of the "green" channel for individuals, the official who made such a decision is
obliged to immediately report this to the higher customs authority and send detailed information on
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the reasons for the closure of the channel within three days. However, the "green™ channel may be
closed by the decision of the FCS of Kazakhstan.

"Red" channel

The "red" channel must be chosen by those citizens who have goods in their carry-on
baggage, accompanied and unaccompanied baggage, which are subject to compulsory written
declaration, imposed by customs duties, and / or for which import permits from other regulatory
authorities are required (for example, phytosanitary or veterinary control, etc.) In addition, the "red"
channel can be used by those citizens who, of their own free will, would like to declare the imported
goods or cash currency - the current customs legislation gives them such a right.

3. Advantages of using a two-channel customs control system.

The use of a two-channel system in the declaration process involves the allocation of at least
one pass in each of the channels - "green™ and "red". Within the framework of the first of them, the
declaration is carried out in an explicit form, and the second is the declaration in writing. At the
same time, the customs authority sets the number of passes independently based on the volume of
passenger traffic and the technical capabilities of the customs.

As we can see, the opening of the "green channel” is convenient for the population. It is
estimated that about 90% of all passengers use the green channel. However, this does not entail any
safety complications. The control system as such does not weaken in the least. The security system
is strengthened, in particular, by equipping the airport with video surveillance cameras. They
operate both inside the inspection area and in the waiting room, on the territory, on the airfield

In addition, the two-channel system also increases the attractiveness of the region from the
point of view of potential investors, including international ones.

Another obvious advantage is the reduction of additional costs for the business, such as the
cost of storing goods at a temporary storage warehouse, paying for the services of brokers, etc.
These measures will allow the business to achieve a reduction in the cost of the final imported
product, while the saved additional costs can be used by the business in the turnover and
development of production, as a result of which tax revenues will increase.

Convenient electronic exchange of information between a participant in foreign economic
activity and customs authorities. Unlike the previously operating program, the new format
practically eliminates direct contact between a participant in foreign economic activity and a
customs clearance specialist, which means that possible corruption risks are also minimized.

Improvement of the order of work of customs authorities:

1. Development and implementation of the concept of selective customs control based on the
risk analysis and management system;

2. Simplification and standardization of customs procedures;

3. Strengthening post-release control and customs audit;

4. Introduction of a system for monitoring the movement of transit cargo;

5. Development of cooperation between customs and tax authorities, other executive
authorities and trade circles in order to increase the level of compliance with legislation, strengthen
the uniformity of the application of customs legislation and increase the transparency of actions of
customs authorities

Development of organizational structure and management

1.Optimization of the organizational structure of the customs authorities and the functions of
various administrative levels;

2. elimination of duplication of functions and improvement of the performance assessment
system based on a balanced scorecard,;

3. introduction of feedback systems and material incentives for employees;
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4. development and implementation of a comprehensive strategy in the field of personnel
development, rules and practices of personnel management, improvement of the remuneration
system and non-material incentives for customs officials;

5. Implementation of a long-term program of recruiting customs authorities and retaining
qualified workers, as well as increasing the level of professional integrity.

Conclusion. | believe that the system of total customs control is now ending in our country. It
is being replaced by a new philosophy based on the analysis and management of risks, their reliable
forecasting and prevention. It provides, in particular, targeted selective control, the use of its most
effective forms both in identifying violations of customs rules and from the standpoint of rational
use of the resources of customs authorities, as well as in terms of reducing costs and business costs
associated with the necessary customs procedures.

The use of a two-channel system of customs control is carried out within the framework of
this concept.

In this regard, it is actively working to include new checkpoints in the list of customs
authorities with a two-channel system, as soon as they are properly equipped and the necessary
technological premises are allocated.
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AHHOTaHI/Iﬂ. B manHoO#1 cTathe paccMaTpruBaACTCA O TEXHUKC MAUJIOTUPOBAHHNA U BBINIOJICHCHUA
BEPTOJICTHBIX OHepaI_II/Iﬁ B MCTCOPOJIOTUYCCKUX YCIOABHUX. Bausaue Ioroasl, 6C3YCJIOBHO,
COCTaBJIACT 6OJ'IBI_HyIO 4aCTb BCCX HpOI/ICH_IeCTBI/Iﬁ C BEPTOJICTAMH. Bce monetsl Fpa)I(Z[aHCKOﬁ
aBHallnuu MOT'yT BBIITIOJTHATHCA TOJBKO npu YCJIOBUU 3HaHUA JICTHBIM OKHITaXXEM
MeTeOpOHOFquCKOﬁ 00CTaHOBKHU B paﬁOHe IoJjieta, MECTC MOCAJKU U Ha 3allaCHBIX a’pOoJApoMax.
HO3TOMy KpaﬁHe Ba)XHO, YTOOBI KXl MHJIOT CBO60,[[HO BJIaJ€]a HCO6XOI[I/IMBIMI/I
MCTCOPOJIOTHICCKUMU 3HAHUSAMU, TMOHHUMAJ (pI/I3I/IquKy10 npupoay METCOpOJIOTUICCKUC ABJICHUA,
HUX B3aMMOCBA3b C PA3BUTUCM CUHOIITHYCCKUX MPOUCCCOB U MECTHBIMU (I)I/I3I/IKO-I‘60Fpa(I)I/I‘-ICCKI/IMI/I
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YCIOBHSMH, YTO SIBJISIETCS FapaHTHEN 0e30MacHOCTH MOJIETOB. BUa MOToAbl, KOTOpas MOXKET UMETh
BIIMSIHHE: BETEP, 10K b, XOJIOJI, CHET, TyMaH, 00JaKa WX MOJTHHH.

Kawouesbie ciaoBa: AI'b, BBII, kpeH, tanrax uH(OpMalMOHHAS CHCTEMa, TPaKIaHCKas
aBuanus, TPAHCIOPT, WHIMKATOp MCTUHHOM Bo3aymHOW ckopoctd (ASI), wuHIUKaTOp
BepTUKaIbHOU ckopocTH (VSI), KU3HEHHBIH HUKII.

Anparna. byn Makananga aya paiibl KyObUTbICTaphl JKaFIalibIHIA TIKYIIAKTHI OackKapy KoHE
OpBIHJIay TEXHUKAChl KapacCThIpblUIFaH. A3aMaTThIK aBUALUSHBIH OApJIbIK YIIYJIaphl YIIY 3KHIIaKbI
yiIy aiMarblHAAFbl, KOHY allaHBIHAAFBl JKOHE Oajama oyeailyakTapAarbl METEOPOJIOTHSIIBIK
Kargalapl OUIreH J>Karjaiina FaHa OpbhIHAANybl MYMKiH. COHABIKTaH opOip YIIKBIII KaKETTi
METEOPOJIOTUSAJIBIK OUTIMAI €pKIH MEHrepyl, MEeTEOpPOJIOTUSUIBIK KYObUIBICTApJbIH (PU3UKAIBIK
TaOMFaThIH, OJApJbIH CHUHONTHUKAJIBIK MPOLECTEPAIH JaMybIMEH OalJIaHBICBIH >KOHE JKEPTUIIKTI
(bu3uKaNbIK-TeorpadusIbIK JKaFAalaapapl TYCIHYl ©T€ MaHbI3/Ibl, OyJI YIIy Kayilnci3AiriHiH Kemiil.
Aya pallbIHBIH BIKIAJBI: XKeEJI, )KaHOBIP, CYBIK, Kap, TyMaH, OYJIT HeMece Haili3arall aya palbIHBIH
e3repyiHe ocep eTe/ll.

Tyiiin ce3nep: AI'b, BBII, kpeH, Tanrax, aknapaTThIK Kyiie, a3aMaTThIK aBUaLUs, KOJIIK, dye
KBUTJIAMIBIFBIHBIH HAKTHI KopceTkimti (ASI), TiK ®KbutmaMasiK HAUKATOPBI (V SI), eMipITik 1UKIL.

Abstract. This article discusses the technique of piloting and performing helicopter
operations in the meteorological layers. The influence of weather is by far the largest contributor to
all helicopter accidents. All civil aviation flights can be performed only if the flight crew knows the
meteorological situation in the flight area, landing site and at alternate aerodromes. Therefore, it is
extremely important that each pilot has a free command of the necessary meteorological knowledge,
understands the physical nature of meteorological phenomena, their relationship with the
development of synoptic processes and local physical and geographical conditions, which is a
guarantee of flight safety. The type of weather that can be affected: wind, rain, cold, snow, fog,
clouds or lightning.

Keywords: Artificial horizon, roll, pitch, information system, civil aviation, transport, true
airspeed indicator (ASI), vertical speed indicator (VSI), life cycle.

ATMocdepa pa3zeneHa Ha HECKOJIBKO CIIOEB WM cdep, KOTOPbIe OTIIMYAIOTCS IPYT OT JApyra
¢dusnveckuMu cBoiictBamu. HamGosee BbIpakeHHasi pa3HUIA B CIIOSIX aTMOC(EpHI MPOSIBISETCS B
XapakTepe pacIpelleieHus] TeMIIEpaTypbl BO3yXa ¢ BBICOTOM. Mcxons W3 ATOro, OHH BBIACISIOT
IIATh OCHOBHBIX cep: Tponiocdepy, crparochepy, Me3ochepy, Tepmochepy u 3k30chepy.

[Torona siBisieTcst BaKHBIM (haKTOPOM IPH IKCIUTyaTalluy JIF000T0 BEpTOJIeTa, MOCKOJIBKY OHA
MOJKET 3aTPYAHATH 0030p, YHOCHUTH BEPTOJIET B ONPEACICHHOM HAIPABICHUU M 3aTPYIHSATH €ro
yaepxanue B nojiere. [IMI0T He MOXKET JIeTaTh B IUIOXYIO MOTOAY 0€3 JOMOJHUTEIBHOTO PEeHTHHTa
B CBOCH JIMIICH3WH, U JIaXKE B OTOM Cllydae OH MOKET HE B3JIETaTh, IMOKAa HEOO HE MPOSCHHUTCA.
Bepronersl 0COOCHHO TOJIBEPXKEHBI BJIMSHUIO TOTOJIHBIX YCIOBHUH, IOCKOJIBKY WM YacToO
MPUXOJIUTCS BBITIOJHATH 3a7a4M, TPEOYIOIIMe BHICOKON MaHeBpeHHOCTH. HO Kak MMEHHO moroja
BIIUsIET Ha 0€30MacHOCTh MOJETOB BepTosiera? BOT OCHOBHBIE MOTOTHBIE YCIOBHUS, C KOTOPBIMU
MO>KET CTOJIKHYTbCS MUJIOT, ¥ TO, KAK OHM CIIPABIISIOTCA C KaXIOW CUTYaIHe.

Kak mpaBuiio, BepTOJETH MOTYT JIeTaTh B CaMyIO TUIOXYIO MOTOY, OAHAKO M3 STOTO MpaBuiia
€CTh HCKIIOUeHHUs. Hampumep, BepTOJNETH HE MOTYT JieTaTh B OOJakax MpH TeMIlepaType HUKe
Hyns. OHM Takke HE MOTYT 0e30TacHO MPU3EMIIUTHCS B TYCTOM TYMaHE WJIM IPYTHX CHTYAIHSIX C
HU3KUM TOTOJIKOM.

HecmoTpss Ha TO, 4TO BEpTOJETHl MOTYT JIETaTh MPU OTHOCHUTEIHHO CHUIHHOM MPU3EMHOM
BeTpe (M3-3a2 BBHICOKOW CKOPOCTH KOHIIEBOTO TOJIETa MO CPABHEHHIO CO CKOPOCTHIO MPU3EMHOTO
BeTpa). HampaBieHue u CKOpPOCTh BETpa UrparoT BaXXHYIO poJib B TojieTe Beprosiera. CHUIbHBIN
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BETEP MOXET CUIILHO MOBJIHATH Ha TIOJIET BEPTOJIETa, IIOCKOJIBKY OH TOJIKACT U TSHET €0 B BO3/YXE,
3acTaBlisii BHHTOKPBUI OTKIOHATHCA OT Kypca. OHU Takke MOTYT 3aMEJIUTh WIH YCKOPUTHh
BEPTOJIET B 3aBUCUMOCTH OT TOTO, yJIAPUJIHU JIM OHU O HErO WJIH JIBUTAJKNCh B TOM K€ HaIllPaBJICHUH,
9T0 W OH. He3aBHCHMMO OT TOro, B Kakyl0 CTOPOHY JBHXKETCS BeTEp, NHIOT JOJDKEH
KOMIICHCHPOBATh M3MEHEHUS, KOTOPhIC OH TPOW3BOIWT, HE Tepsis ympamicHus. Kpome Toro, B
SICHBIE JTHW BETEP MOXKET BO3HHKATh caM 1o cebe. Eciii 0H compoBOXKIaeT 0CaaKH, 3TO IPUBOIUT K
OYEHb KOBapHBIM 0OcTOoATENbCTBaM|[ 1].

CyIiecTByIOIKE IMOTOJHBIC OTPAHWYCHHSI OYCHb PEAKO MPHBOIAT K OTMEHE peicoB. B
MPUHIIMIIE, BaM MPUXOAMUTCS OCTaBaThCsl HAa 3€MJIE TOJIBKO H3-3a TyMaHa WJIH B TaKuX
HCKITIOYUTEILHBIX CUTYAIUAX, KOTJ]a €CTh BEPOSTHOCTH JICJTHOTO JTOXK s Witk oOneaeHenus. Camon
0OJBIION TIPOOJIIEMOU TSI BEPTOJIETOB C OYCHH BBICOKUMH TEMIIEpATypaMH SIBISICTCS BIUSHUE
TEMITepaTypbl Ha IUIOTHOCTh BO3JayXa. [IpW HarpeBaHWW BO3AYyX PaCIIUPSETCS, W €ro IUIOTHOCTH
COOTBETCTBEHHO YMECHBINACTCS. Pa3peXeHHBINH BO3yX MOYET BBI3BATh HECKOJIKO MPOOIEeM JIIs
BCEX CaMOJIETOB, HO OCOOEHHO C BEPTOJETaMHU CIEAyeT COONIOAAaTh OCTOPOXKHOCTh. OIHUM U3
OCHOBHBIX YCJIOBHH JIJIsl BBUIETA SIBJSICTCS HAJIMYUE TOPU30HTAIHHON BUIMMOCTH U HIDKHETO Kpas
ob6naka He mernee 100 m.

CHMBOJIBI, UCIIOJIB3YEMBIC JIJIST OJKHJIAEMBIX OCOOBIX SBJICHUH IMOTOJBI JOJDKHBI BEIOMPATHCS
n3 Ta0IHIE! 1.

R Iposa 9 Mopocb
@ TponNUYECKUIA LWKMOH lﬂ“ I““ Ooxab
)pl’ CUNbHLIA OpOHTAanNbHbIN LLKBAr * CHer
|__/\__|YMepeHHan TypByneHTHOCT VY | Nwsens
A CunbHaa TypOyneHTHOCTE + HusoBaa metenb
[OpHbIE BOMHLI S CunbHas necH./nbinbH. BypA
“'J Cnaboe obnegeHeHune 5= | ObnoxHaa nec4y./nbinbH. BypA
W CunbHoe obnegeHeHune oo | ObnoxHaa mrna
I |OBnoXHON TymaH — = |ObnoxHaa ObIMKa
/\ |Mpan r\" OBROXHOIA ABIM
/b\/ ni][:zi):;?ﬂqquHble ocajKu

Taoauma Ne 1 . CuMBOIBI [UIS1 0COOBIX SIBJIEHUI ITIOT0 1B

Ilpumeuanue: BpicoTa HIDKHEH TpaHUIBI CJIOS, B KOTOPOM OXHJIAETCS 0CO0OE SIBIICHHUE,
yKa3bIBACTCsI 1101 3HAYCHUEM BBICOTBI €TI0 BEpXHEH IPaHUIIBI.

Betep, KOTOpBII JBUKETCS MPOTUB TPACKTOPHH BEPTOJIETA, XJIOMAET BEPTOJIETOM IO HOCY U
3aMeIsieT €ro, B TO BpEMs KaK IOIMYTHBIA BETEpP 3aCTaBISET BEPTOJET IBUIaThCSl B TOM IKE
HAMpaBJICHUH, B KOTOPOM OH JBUXKETCS. DTO MOXKET MPHUBECTH K TOMY, YTO MHJIOTHI MOTEPSIOT
KOHTPOJIb HaJl BEPTOJICTOM U MOTYT CTaTh IPUYNHON aBapuu.

XO0JIoJT TO)KE MOJXKET BBI3BaTh MPOOJEMbl. Bo-TEpBBIX, XOJIOJIHBIC JBUTATENH, XHIKOCTH
(Macno), MOJUIMITHUKH U BCE OCTaJIbHOE, YTO JIOJDKHO JBUTATHCS, HE 3al[UIIEHBI B TAKOW CTETEHH,
KaK ropsiyas MexaHuueckas cucrema. OOneqeHeHue - ellle OJHO SBJICHHE, 32 KOTOPBIM CIEIyeT
BHUMATEJIBHO CJIEIUTh, TaK KakK JeJ HaKalUIMBaeTCs Ha JIOMACTSAX HECYIIero BHUHTa TOpa3io
obicTpee, yeM Ha ¢ro3zenspke. [Ipu mompITKe OIEHUTHh YPOBEHb OONEACHEHHUS Ha JIOMACTAX POTOpa
HAWTYYIIUM BapHaHTOM SIBIISIETCS OIICHKa TpeOyeMOW MOIIHOCTH JBUTATeNs, IMOCKOJBKY IO
OYEBHJIHBIM TMPHYMHAM OOJeIeHEHHEe Ha JIOTACTAX HE MOXKET HaONI0AaThCS HEMOCPEACTBEHHO.
HeGonpimme BeprosieThl He cepTU(UIIMPOBAHBI sl TMOJETOB B JIEAOBBIX ycioBusx. Korma Ha
pOTOpax MOSIBISIETCS JIe/I, POTOPHAsE CUCTEMA MOXKET BBINTH U3 PAaBHOBECHS, UTO MOXKET MPUBECTH K
(cunbHOI) BuOpanuu|2].
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Tyman u oOmayno. Tyman u gaxe CIMIIKOM MHOTO OOJAaKOB MOTYT HOMEUIaTh MHJIOTY
BEpTOJIETa BUAETh TO, YTO HAXOAUTCS BOKPYr HEro. XOTs OHM MOTYT MCHOJB30BAaTh MPHOOPHI HA
60opTy, uYTOOBI TIOMOYH WM OPHEHTHUPOBATHCSA, OTPAHMYCHHAs BHUAUMOCTH BCE €IIE MOXET
J€30PUEHTUPOBATh MIJIOTA JOCTaTOYHO, YTOOBI NMPHUBECTH K HECUYACTHBIM CiydasiM. BeposTHocTh
CTOJIKHOBEHUM C KOHCTPYKLUHAMH BO3pPACTaeT, a 3aTEeMHEHHas 3€MJIs 3HAYUTEIBHO 3aTpyIHSET
IIOCAJKY.

Jloxnp u cHer. JI0KAb U CHET OIACHBI IS IIOJIETOB II0 TOW K€ IPUYUHE, YTO U TyMaH - OHH
3aTPYIHSIOT 3pUTENbHOE BOCHpPUATHE. XOTSI CaM BEPTOJIET BCE €IIE MOYKET HOPMaJIbHO padoTaTh,
OCAJIKM MOTYT 3aTPYAHUTh HaBUTAIMIO. J(OTIOMHUTENBHBINA A3PQEKT JOKAL U CHEra 3aKII04aeTCs B
TOM, YTO OHH MOTYT CJIeJIaTh TIOBEPXHOCThH CKOJIB3KOM, 3aTpyIHss O€30TIaCHBIH B3JIET U TIOCAJIKY.

B3nersl 1 nmocajku mpHU CHEKHOM BHUXpE BBINOJIHATH C Maccoi, oOecreynBaronieil BuceHue
BHe 30HbI BBII. IIpu nocanke no-BeproieTHOMY, €CIIU MONAJIM B CHEKHBIM BUXPb, HAOPATh BBICOTY
1 BBIMTH U3 BUXps. Ecnu HeT n30bITKa MouTHOCTH /Ui HaOopa h, yiTH Ha BTOpOM Kpyr, NUIOTUPYS
BEpPTOJIET MO TIpubOpam, eciii uMeeTcss cBoOO Has 30HA JIWHON He MeHee 150 M W MUPUHOU HE
MeHee 50 M B 00e cTOpoHBI OT Kpyra pasroHa. Ilepen 3axooM Ha 3aCHEXKEHHYIO IUIOIIAJKY
npoBeputh padoty AI'b, u3mensis kpeH u Tanrax (¢p. tangage — kuieBas kauka) Ha £5 rpaj.

Asuaropuzont AI'b-3K npennaznaden ms:

1) ompeneneHue ¥ HMHIAMKAIUS MPOCTPAHCTBEHHOTO IMOJIOKEHUS BEPTOJIETa OTHOCUTENIBHO
IIJIOCKOCTH UCTUHHOTO TOPU30HTA;

2) BblJaya DJIEKTPUYECKUX CHUTHAJIOB, MPONOPLUUOHANBHBIX YIJlaM KpeHa W TaHraxka, Ha
KaHabl KpeHa W TaHraxka arommwiora All-34 b (¢ mesoro AI'B-3K); B cucreme SARPP-12DM
CUTHAJIBI KpEHA M TaHTaka MpuHUMaroTcs ¢ npasoro AI'b-3K;

3) ompeneneHne U yKa3aHue MpOCKallb3bIBaHUs BEPTOJIETA.

Ha Beptonere ycranosnensl n18a AI'b-3K Ha neBoit u mpaBoil mpruOOPHON JOCKE JIETYMKOB

(puc. 1).

Pucynok 1. ABuaropusoHt

[Ipu oTcyrcTBUU CBOOOTHOW 30HBI, MPHU3EMIIUTh BepTojer Mo mnpubopam. I[Ipu 3TOM
BO3MOJKHA IMOJIOMKA BepTojera. Pasron V st yxoza Ha BTOpoit Kpyr BeIMOJHUTH oTaaveld PLILI ot
ce0s UI3MEHUTH TaHraX Ha 1 — 2°,

ITocne moctmwkenus V = 30 — 40 KM/4 1 BBIXOJIC U3 BUXPS MEPEBECTH BepTOJieT B Habop h ¢
yBiedeHueM V 1o 80 km/u.

IIpedocmepedicenue. B cinydae nmoTepu BU3yalbHOTO KOHTAKTa C 3eMJIeH MOUCK BEIOPAHHOTO ¢
BO3JlyXa HA3€MHOTO OPUEHTHUPA 3anpeujaemcs.

Pynenue. Ilo Bo3MoOkHOCTH wu30eraTh, OykcupoBaTh. B riay0okoM CcHery BbUIETaiiTe 3a
npeaensl 3061 BBII. Tlepen BX0o10M B KOPPEKIUIO YOSAUTECh, YTO B HANPABJICHUU PYJICHHUS HET
MPEMSITCTBHUM, 3aTeM MpU NEepBON Koppekuuu mpopyrnure 20-25 M 1o KOMIacy, OCTaHOBUTECH U
ITOCJIC TIOSIBJICHUS BUIUMOCTH TIPOJOJIKANTE PYIIMTh TaKUM e oOpazoM. IIpu cuibHOM BETpe c3aau
MOXXHO PYIUTh ¢ Majoil V, 4ToObl BUXph ObLI BIiepeau BepTojieTa Ha paccTostHuu 10 — 15 wm.
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Banersr u mocagku ¢ pazdoerom (mpoderom). OTpHIB MPOU3BOIUTH TOCTE BBIXOJA BEpPTOJETa U3
30HBI BUXps. Hampasienue BbIIEp)KUBATh MO yKa3aTeN0 Kypca M OpHEHTUpaM Ha 3emuie. OOmmii
1iar yBEJIMYMBAETCS HA BEJIMYMHY, MCKJIIOYAIOIIYI0 OTPHIB BEpPTOJIETa B 30HE BUXpSA. 3axoi Ha
IIOCAJIKY BBIIIOJIHAETCS TaK, YTOObI BUXPh 10 MOMEHTA IPU3EMJIICHHS OCTABAJICS 110331 BEPTOJIETA.
[Tpu sTOoM cropocts 30 — 40 kM/4 B rTuib. B cirydae yxyameHus: BUANMOCTH HEMEJICHHO YHTH Ha
BTOPOM KPYr W TpPH MPHU3EMIICHHH CKOPOCTh MOJDKHA ObiTh Ha 5 — 10 kM Ooibime, yem B
npeasiayieM 3axoje. Hanpasnenue npobera BeiaepskuBaercs mo YI'P u opuentupam Ha 3emie[3].

Texnuxa nunomuposaHusi.

1. YmpaBnenue ckopocthio. [lomnepikanue Hajyiexamend CKOPOCTH TMOJETa MOXET OBbITh
OUYeHb CIIO)KHOW 3ajadeld B TOpPHOW MecTHOCTH. [lmioram HeoOXOAMMO 3HATh OTPAHUYCHUS
CKOPOCTH, yKa3aHHbIe B PyKOoBO/ICTBE 1O MOJIETY JIETATENbHOIO anmnapaTa, 0COOEHHO B OTHOILIEHUHU
CKOPOCTH ToOJieTa TNpU TYpOYJIEHTHOCTH U MaKCHUMalbHO nomyctuMon ckopoct (VNE).
PexkoMeHyeTcss 0 BO3MOKHOCTH MOJIEPAKUBATE CKOPOCTh Habopa BbICOTHI Vy, oOecrieunBasi TeM
caMbIM MaKCHMaJIbHYIO MaHEBPEHHYIO MOIITHOCTb.

2. VYnpaBineHue MPOCTPAHCTBEHHBIM NoJiokeHHeM. [lpu moisiere cpead XOJIMOB WM TOP
MOXKET OBITh TPYAHO ONPEACIIUTh "HCTHHHBIN" TOPH30HT IO CKJIOHAM OKPYKAIOMIEero pelbeda.
Korga sT0 mpoucxoaut, BepTUKAIbHBIE U TOPU3OHTAIBHBIE OPUEHTUPHI MOTYT OBITH MOTEPSHBI, U
TPYAHO ONPENENNUTh, HAOWpaeT JIU BEPTOJIET BHICOTY, CIIYCKAETCS WM JIETUT MPSAMOJIMHENWHO. Bam
HY)KHO OyJIeT 4acTo MpOBEpsITh BBICOTOMEDP BEpPTOJIETA, WHIAMUKATOP HCTUHHOW BO3IYIIHON
ckopoctu (ASI), mHAMKATOP BEepTUKATBHOU cKopocTH (VSI) u HHANKATOP OpUEHTAIUH.

[Ipu mosiere BIOJB JOJUHBI NMPEANOYTUTEIHHO JIETETh OJIMKE K HABETPEHHOMY CKJIOHY,
YTOOBl BOCIOJIb30BAaThCSA BBITOJON OT BOCXOJSAIIUX IOTOKOB, a HE BHHU3Y IO IEHTPY JOJUHBI.
Crnenyer uszberaTb MOABETPEHHOTO CKJIOHA H3-3a HAJM4YMS HUCXOMSIIHUX MOTOKOB M BEPOSTHOU
MOTEPH MO THEMHOM CHIIBI (pHC.2).

MoaBeTpeHHas CTOpoHa I-Iaae'rpeuuau CTOpOHa

o

Hucxoasuwue noToku Bocxoaswwme I'IOTOKH

-\

Pucynok 2. [loner BOOIb 10TMHBI

3. VYnopasnenue BbicOTOW. Ecnu BepTONET CTalIKUMBAETCA CO CABUIOM BETpa WIM CUJIbHBIM
HUCXOJSIIUM MOTOKOM, M HET BO3MOKHOCTH IMOJ/IEPAKUBATH BBICOTY € MOMOIIBIO MOITHOCTH, ITUJIOT
JIOJI’KEH Pa3BEPHYTh BEPTOJIET B CTOPOHY YHCTOM 30HBI, 3aHATH MOJIOKEHUE 0€3 KpPeHa, yCTAaHOBUTh
MaKCUMaJTbHYI0 MOIIHOCTh M TIOJIO’KEHUE MPOJIONBLHOTO YIPaBJICHHS JUIsI 00€CIeYeHHs] CKOPOCTH
Habopa BeIcOTHI (VY) TSl MOIep >KaHUsI WU TOCTHXKEHUSI 0€30MaCHBIX YCIOBHIA MoJIeTa.

4. Tpausutsaslid nosier. Ilpu monere mo XOJIMHUCTON WM TOPHOM MECTHOCTH IUIAHHPYHUTE
MapIIpyT ¢ y4ETOM MECTHBIX MOTOJHBIX YCIIOBHA, U30eras HeOIaronpusTHHIX MOTOAHBIX YCIOBHA.
[Tpu mepeceueHNH TOp, 0OCOOCHHO MPHU CUIBHOM BETpE, JIEPKUTECh HAa pacCTOSTHUM He MeHee 1524
M OT BepmIUHBI TOopbl. Ecnm 0Ge3omacHoe paccTOSHHE HE MOXET OBITh COXPAaHEHO, CIEAYyeT
pPacCMOTPETh AJNBTEPHATUBHBIA MapUIpyT WIM OTKJIOHEHHue. lIpu mepecedeHun XOJIMHUCTOrO WIIH
TOpHOTO XpebTa ¢ obIakaMu Ha BEpIIMHE JydYIlle MPUOIMKATHCS K HEMY MapajlieIbHO BEPIIUHE
xpeOTa, 4TOOBl yBHETh TOJHBIA pa3Mep obOnaka. Ecnmu kaxkercs, 4To 3a XOJIMOM JOCTaTOYHO
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00JIa4HOTO TOKPOBa, PACCMOTPUTE AaNbTEPHATUBHBIA MapuIpyT WIA OTKIOHEeHHE. [lpu monere
BJIOJIb JIOJUHBI MPEANOYTHTEIbHEE JICTETh OJMKE K HAaBETPESHHOMY CKIIOHY, a HE BJIOJIb IICHTpA
nonuHBl.. Bo BpeMs TpaH3uTa cleayer u30erarth IMOJBETPEHHOTO CKJIOHA W3-3a HATUYHS
HUCXOJISAIIHUX IMOTOKOB M IOTEHIMAILHON MOTEPH MOABEMHOM CHibl. Eciin HEoOX0oAuMO JIETETh C
MOJIBETPEHHONW CTOPOHBI, PEKOMEHIYyeTCsl JeTeTh Ha Vy, 4TOOBl ONTHMHU3MPOBATH 3amac Xoja.
Oco00¢ BHUMaHHUE JOHKHO OBITh YJIEJACHO YI'PO3€ BHICOKOBOJIBTHBIX ITPOBOJIOB/TPOCOB BO3YILHO -
KaHaTHBIX JIOPOr, TPOCOB CHUCTEMBI JIECO3arOTOBOK M T. J., KOTOPbIE 3a4acCTyl0 HATITHUBAKOTCA
MOTepeK JOJMH W MHOT/AA 0€3 YBEJOMJICHHS MWIOTOB. MapmipyToM OTXOJa IMpHU MOJETe BJOJIb
JOJMHBI 00BIYHO sIBIIsIETCS pa3BopoT Ha 180°(puc.3).

Pucynok 3. Pazpopot Ha 180° B osmHe

[TosToMy, ecii IIUTEIBLHBIN TIOJIET IO JOJUHE KaKETCS HEleaecooOpa3HbIM, HaIIpuMep, U3-
3a HM3KOM oOmaunoctu, yxyameHuss 3penus (DVE) wmm mnpenstcTBuid, ayms oOecrniedeHHst
YCHENTHOTO OBOPOTA HEOOXOIMMO 3apaHee MPUHSATH PEIICHHE MOBEPHYTh Ha3a]l.

MexnyHapoaHas opranuzanusa rpaxaaHckod asuauuu HWMKAO ycraHoBuna, d4rto
HEOJarONMpUATHBIE METEOPOJOTHYECKUE YCIOBUS  SBISIOTCA NPUYMHON  aBHUAIIMOHHBIX
npoucuiectsuii B HeOe B 20% ciyuaes. [1moxoiif moroael He u30exarh, €clid AJIs CllacaTelbHbIX
omnepanuii UCMOIb3YIOTCS BEPTOJIEThI, HO B TaKUX CIIy4yasX MHJIOTHI - CIEIUATIUCThI BHICOKOTO
KJIacca, KOTOpbIE€ HE MOMyCTAT KatacTpodsl. HoBuukaM He0OXOAUMO 3HATh, UTO BEPTOJICTHI -
9TO MAIIWHBI, KOTOPbIE MOJXHO HCMOJb30BaTh TOJBKO TIPH OINPEACICHHBIX YCIOBHSIX.
brnaronaps ux oco6omy yCTpOMCTBY, JIETKOCTH M CKOPOCTU, UMHU CJIOKHEE YIPAaBIAThH B IITOPM
iy TymaH[4].

AspoHaBUTALIMOHHAS METEOPOJIOTUS U3y4YaeT BIUSHUE METEOPOJIOTUYECKUX (PaKTOPOB Ha
peryinsipHOCTh, 0€30MaCHOCTh U SKOHOMHUYECKYIO 3((PeKTUBHOCTH mojeToB. OHa HM3ydaeT He
TOJIBKO TPUPOJHBIE sSIBIEHUS (TPO3bI, METEIH, TyMaHbl), HO U JAaeT MPAKTUUYECKHE COBETHI
MWJIOTaM: KaK ONpPENEIUTh MOAXOAIINE YCIOBUS I MOJETOB, KAKUE YCIOBUS MPUEMIIEMBI, a
KaKue 0COOCHHO OIACHEIL.

OnHako Takoe TMOHATHE, KaK "CJIOXHbBIE IOrOJHbIE YCJIOBUA", OYEHb pPACTIKHUMO,
MOCKOJIbKY ©0Jiee OMNBITHBIE DJKUMaXXH MOTYT OpPHEHTHUPOBATHCS MPAKTHUUYECKH B II0OOH
cutyanuu. [TosTroMmy Obuta pazpaboTraHa cucTeMa METEOPOJOTHUYECKUX MUHUMYMOB Pa3THYHBIX
KaTEerOpUil, KOTOpbIE TMO3BOJISIIOT MPOU3BOJUTh TOYHYKH TOCAAKY IMOJ BO3JACHCTBUEM
Pa3IMYHBIX KIMMATUUECKUX (DAKTOPOB:

e 1 kareropusi — 60 MeTpoB (BbICOTHI 00J1aKOB) Ha 550 MeTpOB (J1adbHOCTH BUJAUMOCTH);

o 2-30*350;

e 3A -30*200;
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e 3B - 30*50;

e 3C - 6e3 orpaHUYCHUH.

Takxe onpenenstoTcss METEOPOJOTHYECKHME MUHUMYMBI JJIl HETOYHOM MOCaIKH, KOTOpPbIE
pacCcUMTHIBAIOTCS [UISl Ka)XJOT0 a’pojJpoMa M MNHIOTHUPYEMOI'O TPAHCIOPTHOIO CpPEACTBA
OT/EJIbHO.

EcTb HECKOJIBKO NMPU3HAKOB, IO KOTOPBIM MOYKHO ONPEAECIUTh CTaOMJIBHOCTH XOpPOLIEH
IIOT0/1bl, TO €CTh TAPAHTHUIO TOTO, YTO OHA PE3KO HE YXYAIIUTCA BO BpeMs nosera. Cpenu HUX:

v BBICOKO€ aTMOC(EepHOE JaBJ€HHUE, KOTOPOE€ MEMJIEHHO IOBBIIIAETCS B TEUECHHE
HECKOJBKHUX JTHEH;

v/ U3MEHEHME BETpa: OT TUXOTO HOYBIO, 10 3HAUYUTEIbHO YCUIEHHOTO THEM;

v' HebOo neroM: KyuyeBass OOJAYHOCTH JHEM WU SICHOE K Beuepy; 3UMOM — sSCHOE IHEM,
BeUepoM — HeOoJblIne 00JIaKa;

v OTHOCHUTEJbHAs CTaOUIBHOCTH TEMIIEPATYPHI;

v’ poca WM UHEHN, BO3MOXKHBI IIPU3EMHBIE TYMaHBI.

Cpenu sBHBIX MNPU3HAKOB YXYAIIEHUS MOTOJbl MOXXHO OTMETUTh OBICTpOE MajeHue
JaBJIEHMS, U3MEHEHUE HaIpaBJIECHUS BETpa U €ro MOPBIBUCTOCTD, MOSIBJIEHHUE I[BETHBIX KPYrOB
Bokpyr Jlynel u ConHma. DTO mepBble MPU3HAKH TOTO, YTO MOJETHI Jy4lle OTJIOXHUTh Ha
HekoTopoe Bpems. Jlist Tex, KTO 3aHUMAaeTCs YacThIMU INepeleTaMH, cleayeT OoOpaTUTh
BHUMaHHE Ha JUHAMHUKY aTMOC(EpHOro [aBJIeHUs, TEMIepaTypbl, 00J1a4YHOCTH, BUJIUMOCTH,
BJIAJKHOCTH U BETpA.

CymecTByIOT Takxke “OmacHble IIOTOJHBIE YCIOBHS , TPU KOTOPBIX IOJETHI
HETpUEeMJIEMbl WJIM Ja)XX€ HECOBMECTHUMBI C JKM3HBIO: CHUJIbHBIE OCAJK{, I'p0O3a, IIKBAIbI,
oOneneHeHue, Necuyanbie OypH, rpaj, HU3Kas 00Ja4YHOCTh, OypHOE MOpPE, TYMaH WJU JbIMKA
BONMM3M moOepexbs. BaxHO NOMHHTH, YTO HHU OJMH OKHIAX, HE O3HAKOMHUBIINCH C
METEOPOJOTHYECKON 00CTaHOBKOM, HE TOJHKEH OTIPABIISITHCS B TOJET[5].

Obwue npasuna nonemos Ha eepmoieme:

1. IToneTsl Ha BepTOJIETAX BBIMOJHAIOTCS C adpPOIPOMOB (BEPTOIPOMOB) WIIU TMOCATOYHBIX
TJIOLIA/IOK.

2. Ha asponpomax, HUCHOJIB3YEeMbIX OJHOBPEMEHHO ISl MOJIETOB CaMOJIETOB U BEPTOJIETOB,
py HEOOXOAMMOCTH JOJDKHBI OBITh O0O0OPYHOBaHbI IUIOIIAAKA C OTACIBHBIM CTapTOM JJIf
BepToJsieToB. [lpu pyneHuH BepTojeTa pacCTOSIHME OT KOHIIOB JIOMACTEH HECYyLIero BHHTA J0
MPEMSTCTBHUM JOJKHO COCTABIISITh HE MEHEE MOJIOBUHBI JMaMETpa HECYILIEro BUHTA.

3. IIpu Bucenuu, mepemerieHuu Ha BbicoTe 10 10 M, B3JeTe W MOCAAKE PACCTOSIHHE OT
KOHIIOB JIONIACTEH HECYIIeTr0 BUHTA JIOJDKHO OBITH HE MEHEe:

> 10 BO3AYIIHBIX CY/I0B — JBYX IMaMETPOB HECYIIErO BUHTA;

> 10 APYTHX MPEMsITCTBHI — MOJIOBUHBI TUAMETPa HECYILIET0 BUHTA, HO HE MeHee 10 M;

4. 3aBucaHue W JBI)KCHHE BepToJieTa Ha BhIcoTe A0 10 M momyckaeTcss mpu BUAMUMOCTH HE
Menee 500 M u BbicoTe oOnayHOCTH He MeHee 50 M, HEe3aBHUCHMO OT MUHUMAJIBHOTO KOMaHIUpa
BepToJieTa. Paspernaercs B3ieTaTh U CaaUThCA HA TOW YacTH B3JIETHO-TMOCAJAOYHON MOJIOCHI, TIE
METEOPOJIOTUYECKUE YCIOBUS COOTBETCTBYIOT €€ MUHUMYMY.

5. [Ipu BcTpeue B MoOJIeTE C TMOTOJHBIMHU YCIOBUSMHU HUKE MHUHUMAIBHBIX U OMACHBIMHU
METEOPOJIOTUYECKUMH  SIBJICHUSIMA KOMAaHIUPY BEPTOJIETA pa3pellacTcs IMPU3EMIIUTBCS Ha
IUTOIIAJIKe, BBIOpAaHHOH ¢ BO3AyXa. B3neT ¢ 3Toil miomanku 1omyckaeTcst Ipu METEOPOJIOTHYECKUX
YCIOBUSX, COOTBETCTBYIOIIMX MHHUMAaJIbHBIM TpeOoBaHUSM KoMaHAupa BepToneTa. Ilo
BO3MO’KHOCTH OH MH(OPMUPYET O CBOMX AECUCTBUAX noapaszaeneHue OB/l (ynpaBieHus mnoierom),
KOTOPOE OCYIIECTBISIET TEXHUUECKOe 00CTy)KUBaHUE (KOHTPOJIb) M0JIeTa TOr0 BepTOJIeTa.

6. Bo Bpems Habopa BBICOTHI M 3axoJa Ha TMOCAAKy pas3peliaeTcss IpoJeTaTb Haj
MPEMATCTBUAMU C BBICOTOM HaJ HUMHU He MeHee 10 M, a Taxke HaJl BO3AYIIHBIMU CyJaMU Ha 3eMJIE,
Ha BBICOTE HE MEHEE JIBYX TUaMETPOB HECYIIIETO BUHTA BEPTOJIETA.
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7. Ilopsiiok nocasku Ha BEIOpaHHYIO € BO3/1yXa ILIOIIAJKY, COCTOSIHME KOTOPOM HEU3BECTHO,
ONPEEIAETCS COOTBETCTBYIOLUIMMY aKTaMH BU0OB aBUALIUU.

8. 3ampermaercss 3aBUCaTh, B3JE€TAaTh W NPHU3EMIATHCS B CHEXKHOM (TBUIBHOM) BHIXpE NpPHU
OTCYTCTBMM BEPTUKAJIbHOU MM FOPU30HTAILHOM BUJUMOCTH.

UYto0Obl OATBEPAUTH CBOIO CIIOCOOHOCTB JIETaTh B HEOJIArONPHUSTHBIX MOTOJHBIX YCIOBHSX,
MUIOTHl JOJDKHBI BBIIOJHATh KOHTPOJIbHBIE IOJIETBI C MHCTPYKTOPOM HIIM CaMOCTOSITEIBHO C
MOATBEPK/IEHUEM TIOTOJIHBIX YCIOBHM B METEOPOJIOTUYECKON CiIyxO0e.

BbiBoabl. Eciy BBl XOTUTE CTaTh MHJIOTOM BEPTOJIETa, BaM HY)KHO OyAeT MpoTu oOydeHue
TOMY, KaK pacro3HaBaTh IJIOXYIO TIOTOy U n30erarh ee.

[IunoTel BEpTOJETOB TPaATAT MHOTO BpPEMEHM Ha IUJJAHUPOBAHUE CBOMX IOJIETOB B
3aBUCHUMOCTM OT TIOTOJHBIX YCJIOBHM. VYMHBIH MNWIOT Bcerja HMeeT XoTsa Obl 0a3oBoe
MIPEACTABIIEHUE O IIPOTHO3€ MOTOMBI JUIsi KOHKPETHOIO paioHa, 4yepe3 KOTOpbIM OH jeTUT. Kak BbI,
HaBEepHOE, JIOTAIANIUCh, MBI C HETEPIICHUEM JKJIEM T0JIeTa B COJHEUHBIN, SICHBIM U 0€300JIauHbIi
JI€Hb, HO Y MMJIOTOB JJOJDKEH OBITh IJIaH Ha Ciydail HEOKUJAaHHOW MOTOJIbI.

[Toroma MOXeET CHIIBHO MOBJIHATH Ha TO, KaK BEPTOJIET YIpaBiseT CBOUM nojetoMm. [lnoxue
MOTO/IHBIE YCIIOBUSL MOTYT MOCTaBUThb IOJ Yrpo3y O€30MacHOCTb BEPTOJIETA, MOATOMY MHIOTAM
BAXHO 3HATh, KaKW€ YCJIOBHUS MOTYT cClelaTh IOJIET ONACHbIM. XOpPOUIME IOTOJIHBIE YCIOBHUS
HE0OX0IUMBI AJ1s1 6€30MacHOTO MOJIeTa, HO TIOT0/Ia MOXKET OBICTPO MU3MEHHUTHCA, IOATOMY MUJIOTaM
TaK)Ke BaXHO IPUHUMATH JTOTIOJHUTEIBHBIE MEPBI PEJOCTOPOKHOCTU B CIy4ae IIOXOHN MOrOJbI.
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Angarna. Makanaga KOpOHOBHPYCTHIK >kKarmaimarbl Ka3zakcTaH aBHAlMSCHIHBIH JKaF1aibl
KapacTbIpbliaabl. Makanana oyexaiyapia KOPOHOBHPYCTHIH TapajlyblH OOJIIpIpMay >KOHIHJAET1
apHaiibl epekelep YCBhIHBUIFaH, oye KeMecl MaiifajaHblIMaraH Ke3[e OpbIHJAANaThIH apHaibl
npoueaypanap KepceTuireH. byl makamaHblH MakcaTbl-JaFAapbic JKarJailbIHIarbl aBUALMSHBIH
YKaFIaiibIH, POJIIH KOPCETY.

Tyiin ce3aep: aBuanus, KOPOHOBUPYCTBIK JKaFJad, AaBUKOMIIAHHS, pEWUC, IIEKTEyiep,
oyexxail, aBHALMAJIBIK OHEPKACI, KOHCEpPBAIMs, JKOJIayllbl, TOTECHIIE KaFAal, YIlaK, IIBIFbIHAAP,
AzamatThiK ABuanus KomMuteTi, 1opi-1opMeKTep.

AHHoTamus. B crathbe pacmarpuBacTcs cocTosHHE aBHanuu KazaxcTtaHa B yCIIOBHSX
KOPOHOBUPYCHOHM CHUTyalluu. B cTaThe mpejcTaBieHBbI CIIeMaIbHBIC MpaBUja B adporopTax Io
MPEAOTBPAIICHUN PACTIPOCTPAHEHUH KOPOHOBHUPYCA, MPOIEAYPHI BBIMOIHAEMBI, KOTAa BO3IYIITHOE
CYJIHO He ucnojb3yeTcs. 1lens maHHOW CTaThy - MOKa3aTh COCTOSHHE, POJIb aBUAIIUHA B KPU3UCHOM
CUTYaIIHH.

KiroueBbie cjioBa: aBuaiys, KOPOHOBUPYCHAs CHUTyallus, aBHKOMIIAHHUS, peHc,
OTPaHWYECHUS, ad’PONOPT, AaBHUANMOHHAS WHAYTPHS, KOHCEpBAIMs, NACCaXHUpP, Ype3BbIUalHas
CUTYyaIHs, camoJieT, pacxoabl, Komurer I'paknanckoit ABHayu, MeTMKaMEHTBI.

Abstract. The article examines the state of aviation in Kazakhstan in the coronavirus
situation. The article presents special rules at airports to prevent the spread of coronavirus,
procedures performed when the aircraft is not used. The purpose of this article is to show the state,
the role of aviation in a crisis situation.

Key words: aviation, coronavirus situation, airline, flight, restrictions, airport, aviation
industry, conservation, passenger, emergency, airplane, expenses, Civil Aviation Committee,
medical supplies.

Kipicne

COVID-19 xopoHaBUpPYCTBHIK KaFJailbIHBIH alFalIkbl skarnaiinapel KazakctaH aymarbiHAa
2020 xpurrsl 13 Haypeizga Anmateina KasakcTtanHbiH eki a3amatbinia Tipkenai (1974 kbuisl TyFaH
ep azam >xoHe 1984 xbiabl TyFaH oiien agam). Onap I'epmanusaan 9 Haypbizaa kenai. Exinimni Bupyc
KYKTbIpFaH afaM 12 naypsizna Hyp-Cynranga Munannan Mockey apKbUIbl TPaH3UTIIEH KEJTEH.

KOpOHOBI/IpyCTBIH TapalyblH 60J'IILBIpMay yurie enae 16 sxwuineiH 11 HaypbeizeiHan 2020
MaMbIpbIHA ,E[CI/IIH TOTCHIILIC xcaf):(an CHT131JI,£[1 Exare Klpyre JKOHC MIbIYyra HICKTCYJICPD KOI/ILIJ'I,Z[LI
XaJIbIKapaJbIK, K1 peI/ICTep TOKTATbhIJIABbI, GapJIBIK aI/IMaKTapIIa KapaHTHH, 6acKa JAa MICKTCY
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mapanapbl €Hri3U11, ipi a3bIK-TYJIIK €eMeC caya HbICaHAapbIHBIH, KHHOTEATPIIAp IbIH XKoHE aamaap
KOIl )KHHAJIAThIH 0acKa J1a OPBIHIAP/IBIH KbI3METi TOKTATHIIIBI.

KoponaBupycka OaiilaHbICTBI Ka3aKCTaHABIK aBHakoMmmaHusiap Kpitaiira peiicrepin
ToKTaTThl. JKonaympuiapapl oyeMeH TachiMaiaayabl Kazakcran TapanbiHad "Oiip AcraHa" koHe
SCAT aBmakommanusuiapbl, Keitaii Tapansian Air China sxone China Southern Airlines
opbiHIakapl. "Difp Actana" oyexommaHmschl Ypimmiigern 2020 kputFbl 24 KaHTapaaH Oacrarl,
[lexuaHeH 28 KaHTapmaH Oacram ©3iHIH OapliIbIK TYpUCTIK PEMCTEpiH TOKTATThI. O3 Ke3eriHje
SCAT JleHcaynbIK cakTay CallaChIHIAFbl TYPAKChI3 JKarmaira OalIaHBICTBI percTepai TOKTaTy
Typajiel mIemiM KaObUimanasl. ABHAKOMIAHHMSHBIH —TyciHaipyiHme, Keitaitra boc ymakrap
xi0bepineni: Canmbs - Hyp-cynran sxoHe Xaiikoy - Anmarbl Kepi peiictepi kecte OOHBIHIIA
OPBIHJAIATHIH 0OJIAIBI.

CGA KOpOHaBUPYCTBIH TapalyblH OOJAbIpMay YIIIH apHailbl epekenep KOCTHI.
XKonmaympuiapaplqy  Kelnyl MeH  KeTyl  OoilblHIIA  apHailbl  CTAllMOHAPJIBIK  JKOHE  KOJI
TETUTOBU30pIIapbIMEH TeKcepiieai. Erep xkomnayibgan KOpOHOBUPYC TaObLIICa, OJIap aypyXxaHallapra
Ki0eputeni. Oyexall KbI3METKepJiepIMEH KYH cailblH KaylnTi MH(QEKUUIHbI )KYKTBIPY JKaFJainapsl
aHBIKTAIFAH €JJIEPJICH KEJTeH JKOJAYIIbUIApMEH JKYMBIC ICTey Ke3iHAe OCHl KarJaiaapaarsl ic-
KMMBbUI1/Iap JK9HE Kayllci3aiK mapanapbl O0MbIHIIA HycKamaap Kypri3iiel.

ABHanusAIBbIK OalaHBICTBIH JKaOBLUTYbl OHE KOPOHABUPYCTHIK HHGEKIusra OaillaHbICThI
CasXaTThl WICKTEY 25 MIIIHOH KBI3METKEPJIIH JKYMBIC OPHBIH KOFAITYbIHA OKEIyl MYMKIH.
OnmapapiH imiHAe 2,7 MWUIMOH aBuakommnaHus Kei3meTkepl Oap. [ATA capanmibiiapbiHBIH
3epTTeyliepiHe coiikec, OYKLT ojemM OoWbIHIIA M[mamMamMeH 65,5 MWUIMOH ajJaM — aBUallds
MHIYCTPUSAChIHA TOYyeJAl - OJlap TYypU3M callajapblHAa >KyMbIc ictedal. OmapapiH imiHge 2,7
MWIIHOH aBUaKOMMaHus KbI3MeTKepi Oap. IATA (xanbIKapajblK dye KeJiiri KaybIMIACTBIFbI)
MosiMerTepl OorbiaIa, 2020 KBUTEl aBHAKOMIIAHHUSITAPIBIH KipiCl 6TKEH JKBUIMEH CaJIBICTBIpFaHaa
252 mwmuapa posutapra temenaeiai. Kazipri yakeirta MATA aBuanus cajiachblH KaiTa )KYKTEYIiH
KEIICH Il TOCUTIH o3ipieyne. byn TocimaiH anFamksl KaJaMbl-YKIMET OKUIIIKTEpI MEH CajlaHBIH
MY IeTTi TapanTapblHBIH BUPTYaJIIbl Ke3/ecyiepin oTKi3y. byi ke3aecymnepe »a0bIK MeKapaiap bl
KaiTa amry yiiiH He KaKeT eKeH/IIr TaJIKblIaHa Ibl.

2020 >KbULIBIH HaypBI3-coyip ainapbiHaa Kazakcranma TackIMallJaHFaH JKOJIAYIIBLIAP CaHbI
70 maibI3ra KpiCKapApl. OTaHIBIK aBUAKOMITAHUSIAP YINYJIapAbl KbICKAPTY MEH IiekTeyaeH 235
MIWUIHAp]T TeHre, oyexannap 24,5 muiumapza TeHre, an KazasponaBuranusa 28 MuuMap] TEHIe
XKOFANTTHI. backa cananapMeH KaTap a3aMaTThIK aBUAIUs a3aMaTTapbl dBaKyalHsulayFa, KYKTep/l
TaceiManayra Oencenal Karbicaabl. CoHIAN-aK, SKUMaXKIbIH >KAHKHUSAPIBIK MYIIENEPIH, oyexaii
KbI3METKepJiepiH aranm eTyre 0ojanpl. Omap aopirepiep CHUSIKTHI, MOJHICHIEP KOPOHOBUPYCTHIK
uH(peKIUs KoJaylblIapbIMEH TachbMajjilayFa KapamacTaH >KyMbIc ictedai. byrinri tanma oye
TachIMallbl Canachl MEMJICKETTIK KOJIaylbl KaxkeT eTeni.byn OarbITTa maHAeMHUSHBIH CalfapbiH
azaiiTy xoHe KazakcTaHHbIH A3amMaTThIK aBUAIMs CAlachblH KaJIbIHA KENTIpyre NaWbIHIBIK YIIiH
THUICTI iC-KUMBLIAAPABI KaOblaay O0MbIHIIA OEJICeH Tl )KYMBIC KYPri3utye.

ABuUaIUSHBIH 0apiblK XaldblKapalbIK capamniibuiapbl aBUAIMs TApUXbIHIA MYHIAN XKaFaainap
elmIKamaH OoJFaH eMec Jen MOMMIeHAl. ONeMJIIK aBualus HHAYCTPUSICHI KOPOHOBHUPYC
MaHAEMUSIChIHAH 3apJan IIeKKeH cananapAblH Oipi Oonbim TaObUIagbpl KOHE ©3IHIH OYKiI
TapUXBIHJIAFBl €H aybIp JaFaapbIicThl OacTaH kemryzae. Kazakcranga KOpOHOBHPYCTHIH XaIbIKAPAIIbIK
OarpITTap OOWMBIHINIA TapaldyblH OOJIBIpMay MakKcaThlHAa amnTacbiHa 438 peic KbICKapTHUIIBIL.
Bapnblk TypakThl ilIKi pedcTep/IiH OPBIHAATYHI KOHE €71 ayMaFbIHJa TYPAKThl 9ye KaThIHACHIHBIH
O0onmaysl xaObIK. 22 HaypbI3fa JeiiH imki OarbiTTapiaa anrtackiHa 540 peiic opbIHAAmAbL. 2
coyipaeH 6acran KazakcTan Kanajgapbl apachlHIAFbl OAPIBIK IIIKI TYPAKThI pEiCTep TOKTATHUIABI.

Erep ymak maiifananbuiMaca, OHIA OJ cakray IMpolenypackiHaH eteai. KoHcepsiney
MPOLIEYPACHIHBIH OPTYPAl Mep3imiaepi Oap >KoHE KaleHAap Mep3iMiHAe, KOHY CaHBLYIIIY
caraTTapblHAa TEXHUKAIBIK KbI3MET KOPCETYIIH opTypii TypJiepi 6ap. Oplip yIlIaK >Keke TIpTinTe
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TEXHUKAJIBIK KbI3MET KOPCETYACH oTeli. MbIcallbl, XoJaylbliap oye kemeci 1-2 xbuiga Oip per
TOJIBIK TEXHUKAJIBIK KbI3MET KOPCETY/ICH OTe/I.

Enperi xapanTHH >KarjaiibiHa OaillaHBICTBI, dye KeMeci MaijanaHbpuiMaca, oHjpa Ooprrap
KYpJieii KOHCepBaIusuiay pociMiHeH oTeli. Y IIaKThl JKail KOIoFa O0JIMaiIbl. ApHAWBI TEXHUKAIBIK
KbI3MET KepceTy OaraapiaManapsl 6ap, MbICANIbI, CTAaHIAPTTHI TYpakK mpoienypackl (normal parking
procedure), erep yiak acranra 7 KyHre JIeiin ketepumMece. Erep Oyir Mep3iM yirrasTeia 0oJica, aye
KeMeciHe cakray Hemece KOHCepBalMsiiay PICciMiH opbiHIAy Kaker. KoHcepBamusuiay KesiHIe
AIIEKTP KOperi COHAIpuIeNi, YIIAKTBIH HEri3ri OexdikTepi MEH TopanTapblHa (KO3FAITKBIIITAP,
HABUTAIMSUTBIK  KAOBUIAAFBIITAD JKOHE VIIAKTBIH Oacka Oesrikrepi) OireyimiTep MEH THICTap
OpHATBIIAABI. Oye Kemelepi eki aiijan Oip KbUIFa JCHIHTT Mep3iMre cakTayra JalbIHIaIaThIH
CaKTay/lblH €H Y3aK HYCKachl. MyHJail cakray Ke3iHJe KO3FalNTKBIIITAPJIbl CaKTay IKy3ere
aCBIPBLIAJIBI, OJIAPFA OTHIHHBIH OPHBIHA KOHCEPBAIUS Maibl KYWBUIAIIBI, KO3FAJIATBIH OOTIKTEp MEH
MEXaHMU3MIep apHaiibl MaiiMeH kaObutazpl. "Oip AcraHa" aBHaKOMIAHUUIApbl €3 dye KeMeJepiH
KbICKa Mep3IMJ1 KOHCepBalusulay pexXuMmiHe Kemripil. bapiblk yiiaktap yiryra skapamabl Kynje
0omanpl, KaXeT OOJFaH JKaFaiiia oJap bl KbICKa Mep3IME acllaHFa YIIbIpYFa 0oJapl.

SCAT oye kommaHuUsICBIHBIH yiakTapbl 2020 >KbUIABIH HAypbl3 albIHBIH COHBIHA JEHIH
Kazakcran imiiHae Heri3iHeH OaThic OHIpJE KOJIAYIMIBUIApAbl TachIMajJaraH KaJIFbI3 oye
TaceIMangaymbuiapel  6oaabl. Coylp ailblHBIH OacblHAa enfiiH Oarbic OeJiriHae IIEeKTeylep
EHT3UIAI, COHABIKTaH peiictep TokTaThUIAbl. Kazipri yakeirta SCAT  aBHAaKOMITAHHSCHI
TYMaHHUTapIbIK KYKTep MeH KazakcTaH a3zamMaTTapblHBIH penaTpHanuschl OOWBIHIIA percTep
TaCBIMAJIJIAHATBIH YapTEPIiK percTepi OpBIHIAyAbl KanFacTeipyna. [lanmemusira OaillaHBICTHI
CAJBIKTBIK JKoHE 0acka Ja MIHJETTI TeJeMIEp, oye KEeMEJIepPIHIH YIIY KapamAbLIBIFBIH KOJIIAY,
JKOJaylIbllapFa YIIMaraH YIIyJapAblH KYHBIH KaiTapy, penaTpuauusuiblK peiictep OoiibiHIIa
HIBIFBICTApP, KbI3METKEpIIEpre Kaldakbl Tejley, KeMeJIep FUMapaTTapbl MEH TYpPaKTapblH KajiFa ajly
OOMBIHIIIA IIBIFBICTAP - OCHI TIKEJICH MIBIFBIHIADP 5,6 MIILTHAPA TEHIEACH acabl.

Qazaq Air oyekoMmanusceiHIa Oec yimak O6ap. Kazakcrannma TXK pexxumi eHrizirenre nenin
OapyBIK YIIIaKTap TYPAKTHI 1K1 percTepi opbiHaaabl. Anaiina, 22 Haypei3gan 6acran COVID-19
NMaHAEMUSICHIHBIH canaapbiHaH Kazakcranmarel OapiiblK 1K1 YITyJap TOKTATbULIbL, COHABIKTAH
OYKLT 10T MOKOYPIIL TypZie TOKTAN TYpy pexuMinae Typ. bapasik ymakrap Hyp-Cynrangarsl oye
0azacblHa OPHANACTHIPBULIBI. ABHAKOMITAHUSHBIH OapJIbIK YIIAKTapblH 9PEKETCI3 CaKTay YaKbIThI-
180 kyH. ABHakOMIAHUSHBIH oye (IIOTHIH caKramay Typajibl IICIIM KaObUIIAHIbI KOHE arita
CalbIH KO3FAJITKBIIITAP/IbI ICKE KOCHIII, HETI3T1 OOPT JKyHenepiH TeKcepyli YChIHI. by xkarmaiina
Oy mapa eH TUIMAL Jen caHaipl. Oye KOMIAHHUAICHIHBIH Xal0apiaybIHINA, TOKTANl TYPFaH Ke3Jie
YIIaKTap/bl TEXHUKAIBIK YCTay MIBIFBIHAAPBIHA KEJIETIH 00JICaK, 0J1ap *KOK, Oipak aHrap MEH TYpak
OPBIHJIAPBIH JKaJIFa ajly MIBIFBIHAAPHI Oap.

Kazakcranna aBuanusHbelH peni eTe epekiie. llanmemMusgaH Tek aBualusi FaHa eMec, el
SKOHOMHMKACHl oHe Oacka na camanmap 3apnan mmekTi. Cebebi KemTereH >KXYKTep YIIaKTapMeH
TachIMaNfaHaapl. VIMIOPT TMeH OKCHOPTTHIH OoiMaybiHa OalIaHBICTBI €71 SKOHOMHUKACHI
Kyiaelpansl. Enperi gargapeICTHIK Jkaraaiifa OaillaHBICTBI KONTETreH TYPHUCTIK KOMMaHHsIap,
areHTTep, XaJIbIKapaJbIK KOHE MK pecTep/Ii *Ky3ere acblpaTblH KeHOip aBHaKOMITAHUSIIAp 3apan
mekTi. [lanneMus ke3iHae aBUALMSHBIH KOMETIMEH ajbiC alMakTap MEH eNAepre KaKeTTi Aopi-
JOpMEKTep, Mackajap, KeNTereH MEAWIMHANBIK Kypainaap MEH >KaOAbIKTap »KeTkizinmi. byran
Mmbican 2020 xpuiabiH Haypbi3 aiibiaga 6i3re AKIL, Kerrait, OHrycTik Kopes,XKanonus, Typkus,
BAO, M3paunp xkoHe YHIICTaHHAH T'yMaHHUTapIibIK KeMek Kenai. Toxipube anmacy yuriH Gacka
ennepaeH keibip mopirepnep kenmi. Kazakcran Keipreiscran, Toxkikcran, MongoBa, MoHromms,
Mpssinma, Cupusi, CepOusi CUAKTBI KOPIIi eNfepre MeIUIMHATIBIK KOMEK KOpCeTyre A€ KaThICTHI.
ConbIMeH Karap, IIeKTeynepre O0aiaaHbICThl Oacka enje KajlFaH a3aMarTap oKelniHl. bipak MeHiH
OMBIMIIIA, aBHAIIMSIFA OallIaHBICTHI eJ1/Ier KOPOHABUPYCTHIK JKaFaail Halapiaaasl. ABHAIUsS OPTYpIi
TYPFBIHIADMEH, €JJIepMEH ©3apa JpEeKeTTeCyre KOMEKTece/ll, COHJABIKTAaH KOPOHOBHPYCIECH
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aybIpaThIH KOITEreH ajamjaap OiIMmed Kemin, Oackanmapra >KYKTBIpAel. bipak Oyi1 >karjaiira
KapamactaH, 013 Oacka »aFjgaiilaH >KYKThIpap eaik. MeHIH OWbIMINA, OCHIHAal cebenrTepre
0aliIaHBICTHI ABUAIUSIHBIH POJTi ©6T¢ MaHBI3IbI.
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CUCTEMA U1 OCYINECTBJIEHUA ITIOCAKHU BEPTOJIETA
TIKYIIAKTBIH KOHYBIH )KY3ETE ACBIPYFA APHAJIFAH )KYWE
SYSTEM FOR HELICOPTER LANDING

AHHOTauus. B naHHOI cTaThbe paccMaTpUBAETCSl OCHOBHBIE IPUHIUIIBI TIOCA/IKU BEPTOJIETOB.
Bce BeprosieTsl MOT'YT BBINOJHATH KaK BEPTHKAIbHYIO MOCAAKY, Tak U (IpU HEOOXOIMMOCTH)
nocajKy ¢ pazberom (camoiieToM). BepToseTsl ¢ 3aHOCHBIM IIACCH, XOTA U MOTYT (B IPUHIUIIE)
MPU3EMIISTHCS C ONPEAEICHHON rOpU30HTAIBHON CKOPOCTBIO, HE OYEHb XOPOLIO MPUCIOCOOIEHBI K
3TOMY U PEIKO HCHOJb3YIOT TAKYI0 TEXHHKY IHOCAJKH (2 MMEHHO, B CIIydasX HeIO0CTaTOYHOU
MOII[HOCTH JIBUTATeNs Ui 3aBUCaHMs, HpU psje OTkazoB M T.A.). Ilocagka B 3ToM cityuae
BBITIOJIHAETCS C MUHMMAJIbHO BO3MOKHOM MOCTYINAaTEIbHOW CKOPOCTBIO.

KawueBble ciaopa: “H”, ROD, wuHpopmanmMoHHas cucTeMa, TpakJaHCKas aBHalus,
TPaHCHOPT, KOMOMHUPOBAHHAs CHCTEMA, KU3HEHHBIN IIUKIL.

Angarna. Makanaia TIKYIIAaKTBIH KOHYBIHBIH HETI3T1 MPUHIMIOTEp] TaJdKbUIaHAAbl. bapibik
TIKYIIaKTap TIK KOHYABI Ja, (KakeT OONFaH »KaFfaiya) yiryael (YIIaKneH) e OpbIHIAN anajbl.
Ko3sranpic KOHABIPFBICH! 0ap TIKYIIaKTap, onap (HeriziHeH) Oenriai 6ip KeIJaeHeH >KbUIIaMIbIKIICH
KOHYFa KaOineTTi 6ojca fa, OyFaH jkakchl OeiiMIeIMereH )KoHe MyH/1ail KOHY TeXHUKACBhIH CHPEK
KoJIaHajbl (Aomipek alTKaHa, KO3FANTKBIII KyaThl JKETKUTIKCI3 OOJFaH jKaFdaiijia, COTCI3IIKTEp
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xoHe T.0.). byn »karmaiiza KOHy MYMKiH OOJIaTBIH €H TOMEHT1 ayaapMma >KbUIIaMIbIFBIMEH
OpBIH/ATIA/IBI.

Tyitinai ce3nep: «H», ROD, aknapaTThIK *kyiie, a3aMaTThIK aBHaLuUs, KOJK, apajac Kyie,
OMIpITIK [IUKI.

Abstract. This article discusses the basic principles of helicopter landing. All helicopters can
perform both vertical landing and (if necessary) take-off landing (by plane). Helicopters with a drift
landing gear, although they can (in principle) land at a certain horizontal speed, are not very well
adapted to this and rarely use such a landing technique (namely, in cases of insufficient engine
power for hovering, with a number of failures, etc.). Landing in this case is performed with the
lowest possible translational speed.

Keywords: “H”, ROD, information system, civil aviation, transport, combined system, life
cycle.

BepronerHas miom@aaka - 3TO MocagoyHas IUIOLIAJAKa JUIsl BEPTOJETOB M CaMOJIETOB WIIH
mwiargopma A8 MEXaHWYecKoro mnoabema. B To Bpemsi Kak BepTOJIeTbl M CaMOJIEThl C
MEXaHUYECKON NOIBbEMHOW CHUJIOW MOTYT paboTaThb Ha Pa3IUYHBIX OTHOCHUTEIBHO IJIOCKHX
MOBEPXHOCTAX, HM3TOTOBJICHHAs BEpTOJETHas IUIOMIaJKa OOecreyruBaeT 4YeTKo 0003HaueHHYIO
TBEPAYI0 IMOBEPXHOCTh BAANU OT MPEMSITCTBUMA, TI/€ TaKOH camoJieT MOXeT 0e30macHo
npuzemsnThesi[1]. Bepronernple miomanku OOBIYHO CTpOATCS W3 OeToHa W 0003HAYAIOTCS
Kpy’)kkoM unu OykBoil "H", yTOoObl BHMHTOKpbUIAS MallMHA MOIJa OOHApYKUTh HUX C BO3JayXa

(puc.1).
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Pucynok 4. Tunosoi npumMep cxembl OCATKH.

HpI/I IIoCaake BCPTOJICTA, BKJ'IIO‘I@.IOH.IGIZ H3JIY4YCHUC n IIpucMm OTPa’)KCHHBIX
QJICKTPOMArduTHBIX CHIHAJIOB, OIIPCACIICHUC CKOPOCTH CHHXXCHHA BCPTOJICTA, CPABHCHHUC C
3a1aHHbIM 3HAYCHHUEM U BbIAAYY I/IH(I)OpMaI_[I/II/I B CJIydac IIPCBBINICHUA 3aJaHHOI'O 3HAYCHUA,
IMPpOBOAUTCH JOITIOJITHUTCIIbHOC KpYroBoe CKaHHUPOBAHUC IOBEPXHOCTH, H3JIYYar0TCA u
NPUHUMAKOTCA OTPAKCHHBIC PAAHUOJIOKAIMOHHBIC CUTHAJIBI B HpO,[[OJIBHOﬁ u nonepequﬁ
IIOCKOCTAX OTHOCUTCIIBHO BEPTOJIECTA IMMOCICAOBATCIIBHO YCPE3 900, HU3MCPAIOT JJINHY 06J'Iy‘IaCMBIX
Y4aCTKOB B KaXXIAOM U3 YCTBIPCX MOJIOKEHUHN AuarpaMmbl HAITPaBJICHHOCTH, PACIIOJIOKCHHBIX I10
JABa B HpOI[OJ'IBHOI\/’I u nonepequﬁ IJIOCKOCTAX, BBIYHUCIAKOT CHUTHAJIbl PAa3HOCTHU IIOJYYCHHBIX
3HAYECHUH JJIUH 06J'Iy’-IaCMBIX Y4aCTKOB B HpO,Z[OJ'ILHOfI n HOHCpC‘-IHOfI IJIOCKOCTAX, KOTOPBIC
OTO6pa)KaIOTC$I Ha HWHIAUKATOpPEC, (I)OpMI/Ipy}OT CUTHAJI Ha BKJIKOYCHHUC CIIYyCKa, KOTJa JJIMHBI
Y4aCTKOB paBHBI B HpOI[OHBHOﬁ )51 HOHCpC‘-IHOﬁ IJIOCKOCTAX, BO BpEMsA CIIYCKA, Ha OCHOBC
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M3MEpEHUN JITUHBI 00JTydaeMbIX YYacTKOB, 3HAUEHUS WHTEPBaJla BBICOT PACCUUTHIBAIOTCS Ha
Ka)KJIOM BpEMEHHOM HHTEPBAJIC, PABHOM OJTHOMY IIOBOPOTY aHTEHHBI, TIO (hopmyIie:

AH=H1-H;
rie AH - uHTepBal BBICOT, IPOWICHHBII BEPTOJIETOM 33 OJIMH 000POT aHTEHHBI,
H1 - BeIcOTa BepTOoJieTa B MOMEHT BPEMEHHU t1 B Hayajle IOBOPOTA aHTEHHBI,

H> - BbicOTa BepTOsI€Ta B MOMEHT BPEMEHH t2 B KOHIIE TIOBOPOTA AHTCHHBI,
I'JIe BBICOTA BEPTOJIETA PACCUUTHIBACTCS 110 (hOpMYIIE:

1
p P
tg[cw 2] tg[o& 2]
rae H - BeicoTa Beprosera
| - muHa o6yyaemoii 00acTH
0L - YroJI HaKJIOHA JMarpaMMbl HAIPaBJIeHHOCTH aHTEHHBI OTHOCHUTEIBHO OCH BPAIIEHHS,
B - mupuHaA TUarpaMMbl HaNPaBJIEHHOCTH aHTEHHEI,

M, UCIIOJIb3YS 3HAUYEHUE PACUYEeTHOTO MHTEPBAja BBICOT, PACCUUTHIBAIOT CKOPOCTh CHUKECHUS
BepToOJIeTA!

H:

AH

V="
At

rzie V - CKOpOCTh CHIKCHHUS BEPTOJIETA
At - BpeMst 0JHOTO 000pOTa aHTEHHHI [6].

Ha BepToserax mocaaka MOXKET MPOU3BOIUTHCS HECKOJIBKHMH criocobamm: 0e3 mpoodera mo
3emMJie, WJIH, KaK TaKoe MPU3EMIICHUE, HAa3bIBACTCS KII0-BEPTOJICTHOMY», U C TIPOOETOM TI0 3eMJIe, TO
€CTh «I0-caMoJIeTHOMY». OCHOBHOM C€Hoco0 IOCaIKd BEpTOJeTa - 3TO «IIO-BEPTOJICTHOMY
rmocajka, He TpeOyromas CreuaibHON B3JIETHO-TIOCAA0YHOM T0JIOCH (pHrc.2). Bo3MOXHOCTH Takoi

MOCaJKU paciupsier cepy MPUMEHEHHUsS BEpPTOJETOB M MO3BOJIAET HCMOJb30BaTh UX TaM, TJe
HEBO3MO>KHO HCIIOJIh30BaTh CAMOJIET.

Pucynok 2. Ha cHumke u3o0paxens! cTyaeHTsl rpymisl JID-17 (b) Ockenbaitynb AGbinaii n
KubicOexoB AifGek BO BpeMs JIETHOW IPAKTUKU.
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ITocanka "kak camosieT" MPOM3BOAMUTCS B TEX CIydasX, KOTJa M3-3a OTCYTCTBUS JOCTYIHOM
MOILIHOCTH JIBUTaTelIi HEBO3MOXKHO 3aBHUCHYThH Iepel Inocaakoid. K HUM OTHOCSTCS BBICOTHbBIE
IIOCAJIKU BEPTOJIETOB, IIEPETPY30UHbIE TIOCATKU U BBICOKUE TEMIIEPATYpPhl OKpYy»Karolel cpeasl [3].

[Ipu mocaake "kak Ha BepToJieTe" €CTh JBa JJIEMEHTa TPACKTOPUU IOCAIKU, KOTOpPbHIE
MIPUCYIIH CAMOJIETY: BBIPAaBHUBAHUE U YJEPKAHUE, U OJUH JIEMEHT, 3aBUCAHNE, KOTOPBIN SBIISETCS
YHUKaJIbHBIM Uil Beprosieta. llocne 3aBucaHusi MPOU3BOJIUTCS BEpPTUKaJIbHAs IOCAJKa.
[locamounasi 1uiomiazka BepTOJETa HE3HAUMTENbHA M MOXET Jaxe OTCyTcTBoBaTh. Ilocanka
BEpTOJIETa IPOU3BOAUTCA ClleAyroluM obpazoMm: [InanupoBanue nepen nocajkoi BINOIHSIETCA CO
ckopocthio 90-120 xm/4. Haumnas ¢ BwicoThl 40-50 M, CKOpPOCTh TOJI€Ta IJIABHO TAaCUTCS TpPHU
oMoy pydyku ynpasieHus. [Ipu ckopoctu 40-60 km/4 Ha mpuOOpe KOPPEKIHS IPOCCEITHHOM
3aCJIOHKM YCTAHABJIMBAETCS B TOJIOKEHUE "BBICOKMU JApoccens”, W oOmuMi IIar HeCcylero BUHTa
IUIaBHO yBennuuBaeTcs. OOWuil mar yBelnMuuBaeTcs IO MOMEHTa 3aBUcaHMs Beprosiera. llpu
OTCYTCTBHMHM IPENSATCTBUI Ha MOJX0J€ BUCEHHE BbINOJHAETCS Ha BhicoTe 1—3 M. Ilocne Toro kxak
BEPTOJIET 3aBHUC, IJIaBHBIM YMEHBIIEHHEM OOILEro Imara HeCyllero BHUHTa JOOMBAIOTCS, YTOOBI
BEpPTHKaIbHAsi CKOPOCTh CHM)KEHMSI K MOMEHTY Ipu3emiieHus osuta okoito 0,1—0,2 m/cexk.

KoMOuHupoBaHHas cuctema MOCajku ¢ JBYMsI OTKa3aMHU-CUCTEMa, COCTOSINAS W3 JBYX WU
0ojiee HE3aBUCHUMBIX CHCTEM IIOCAJIKM, U B CIy4ae OTKa3a OJHOW CHUCTEMbl HaBEJCHHE WIIU
yrpaBiieHHe OOECeunBaeTcsi OCTaBLIEHCS CHCTEMON (OCTAaBIIMMHUCS CHCTEMaMHM), KOTOpas
JIOTTYCKAET MOCAKY.

[Ipumeuanue: KoMOuHMpOBaHHAs cUCTEMa MOCAJIKU C BYMsI OTKa3aMU MOYET COCTOSITh W3
aBTOMAaTUYECKON CHCTEMbI MOCAJKU C OJHUM OTKAa30M C YIPAaBISEMbIM AMCIJIEEM Ha BETPOBOM
CTEKJIE, KOTOPBIA 00OECleurnBaeT MIJIOTY PYKOBOJCTBO TaKUM 0O0pa3oM, YTOOBI MOXHO OBILIO
BBITNOJIHUTh PYYHYIO IIOCAAKY MOCIE 0TKa3a aBTOMATUYECKON CUCTEMBI ITOCAIKH;

VY0eauBIINCh, YTO BEPTOJIET CTOMT KOJECAMU HA TBEPJOM I'PyHTE, YMEHbIIUTE OOMMHA miar
HECYIIEr0 BHMHTAa JI0 MUHUMAJIbHOIO 3HA4yeHHUs. Takoe yMEHbIIeHHE OOIIEro Iara HCKIHYaeT
packauMBaHUE BEpPTOJIETa U MOJIPHITMBAHUE B Cllyyae I'pyOOH MOCAJKHU C BBICOKOW BEPTUKAIbHOM
CKOPOCTBIO.

Takum oOpa3zom, mpu Mocajke BepTosieTa MPOUCXOJUT 3HAUYUTEIBHOE M3MEHEHHE OOIIero
1iara HECyLIero BHHTA, KOTOPbIM yBEIMYMBAETCS /0 MOMEHTa 3aBHUCaHMs BEpTOJETa, a 3aTeM
YMEHBLIAETCS J0 MHHHMMAJIBbHOIO 3HAYEHMs. YBEIMYEHUEe OOIero Iuara HECYIIEero BHHTA
IIPOUCXOJUT, KaK IIPABUJIIO, 10 BEJIUYUHBI, COOTBETCTBYIOIEH HOMUHAIBLHON WIIH, PEXKe, B3JIETHON
MOIIIHOCTH JIBUTATEIS.

Heo0x0auMoCTh UCHOB30BaHUS TAaKOH BBICOKOM MOIIHOCTU JIBUIaTeNs OOs3bIBAET HKUIIAXK
CIIEIUTH 3a T€M, YTOObI BO BpeMsl IUIAHUPOBAHMS HE MPOMCXOIMIO MEPEOXJIaXICHUS JBUTATEIs,
IIPU KOTOPOM BO3MO’KHA JIaXKe €r0 CaMOCTOIIOPKa.

IIpu mocaake Beprojera " MO-CaMOJETHOMY " TpPAeKTOPHs IMOCAJKU COCTOUT M3 TeX XKe
3JIEMEHTOB, YTO U IIPU [IOCAJKE CaMOJIeTa: BBIpABHUBAHUE, yepKaHHe U Oer 10 NOJHON OCTaHOBKU
[4].

[Ipy BBIpaBHUBAHMM CKOPOCTb BEPTHKAJIBHOI'O OIYCKaHMS YMEHBIIAETCs, €CIU HOTAHYTh
PYUKy yIpasieHHsl Ha cebs. B aTom cilyyae BepTOJIET M IUIOCKOCTh BpallleHHs] HECYLEro BHHTA
OTKJIOHSIOTCSL HAa3aJ, YroJl aTaKd HECYLEro BUHTA YBEJIMYMBAETCS, YTO MPUBOJIUT K YBEIMUYCHHIO
€ro TATM W YMEHBUICHUIO BEPTUKAIBHOM cKopocTH cHmwxkeHud. 3a 100—150 m nmo wmecra
MPU3EMIICHHUSI CKOPOCTb MoJieTa JobkHa ObITh 40—50 KM/49ac U BeIcOTa moJjeta He Gosiee 3—S5 M

(puc.3)
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150
Pucynox 3. IloaroroBka 30HbI IpU3eMIIEHUS U O€30I1aCHOCTh

JlanbHeilee CHIDKEHHE BEPTOJIETa MPOU3BOJAUTCS Ha BEpTUKAIBHOU ckopocT 0,5—1 m/cek
C YMEHBIIEHHEM CKOPOCTH IOJIeTa K MOMEHTY npuizemjeHus 1o 20—25 kM/gac no npubopy. B
CBSA3M C T€M, 4TO COJMIKEHHE BepTojieTa € 3eMJIed MPOMCXOJUT MOJ OOJBIIUM YIJIOM, Tepen
Mocakoi HeoOXOJMMO OT/AaBaTh PYUYKY YIpPaBJICHUs MOJanblie OT ce0s, HHaye XBOCTOBas Omopa
WU PYJIEBOM BHHT MOTYT yIApUTh O 36MJIIO M cloMmaTh ux. OnpeneneHne MOMEHTa OTAaud PYIKH
yopaBjieHus: OT cebs TpeOyeT MOBBIIICHHOTO BHUMAHUS IMHJIOTA WM TOYHOCTH B YIIPaBJICHUH,
MO3TOMY IOCa/IKa "Kak caMoJIeT" CI0KHEE ¢ TOUKH 3PEHUs TEXHUKH, YEM Mocajaka "Kak BepTojeT'.
Kpome Toro, korma BepToJieT NPOXOJWUT IO HEJAOCTATOYHO POBHOW MOBEPXHOCTH, MOXKET
BO3HUKHYTH SIBJICHUE "pe30HaHca 3eMJId", YTO MPUBOAMUT K MOJOMKE BepToJieTa [3].

[IposiBneHne «3eMHOTO PE30HAHCa» CBSA3aHO C TEM, YTO BEPTOJIET MPEACTABISIET COOOM
YOPYTyI0 cucTemy (Imaccu, Qro3eisbK, HECYIIMA B PYJIeBOM BHHTHI), KOTOpas UMEeT COOCTBEHHYIO
4acTOTY KOJICOaHMIA.

Korpma BepTosier moaBepraercst BO3ACUCTBUIO KaKO-T1M00 BHEITHEH CUJIbI, BOSHUKAIOIICH MpH
JBUKEHUH BEPTOJIETa MO HEPOBHOW MOBEPXHOCTH, BOSHHKAIOT BBIHYKJEHHBIE KOJIEOaHHS IIacCH,
¢brozenska M JPYrUX DJIEMEHTOB CHCTEMbI, KOTOpPbIE MOTYT COBMaJaTh C E€CTECTBEHHBIMU
KoJIeOaHUSIMHA ¥ BBI3bIBATh 'pe3oHaHc 3emun". SIBieHne "pe3oHaHca 3eMiId" M3y4eHO JOCTATOYHO
IIOJIHO, U, B YACTHOCTH, BBISIBJIEHO, YTO OHO MOJKET BO3HUKATH IIPU CIUIIKOM BBICOKUX JABJICHUSIX B
aMOPTHU3UPYIOLIKUX CTOMKaX IIACCH, HU3KOM JaBJICHUU B IIMHAX, a TAK)KE B CIy4yae HEIOCTaTOYHOU
3aTSHKKU racuTeneil KojieOaHuii BepTUKAIbHBIX IIAPHUPOB CTYIHIIBI HECYIIETO BUHTA.

[Ipy BO3HMKHOBEHUM "Ha3eMHOIO pE30HAaHCA" B KOHCTPYKTHUBHBIX 3JIEMEHTax BepTOJIETa
BO3HUKAIOT OOJBIINE HANPSDKEHUSA, YTO JaKe MPHUBOJIUT K Pa3pYyIICHHI0 HEKOTOPBIX CHIIOBBIX
arperatoB. Kpome Toro, ympaBieHHEe BEpPTOJIETOM CTAHOBUTCS 3aTPyJHUTEIBHBIM, a B Cly4dae
WHTEHCUBHOIO "Ha3eMHOTO pe30HaHca'" NPOUCXOJIUT IMOJHAs MoTeps ymnpasieHus. Pa3putue
"HAa3eMHOTO pe30oHaHca" MOXXHO MPEAOTBPATUTh, YMEHBIIWB OOIIMIA IIar HECYIIero BHHTA [0
MHUHHMMAaJIbHOTO 3HayeHus. Eciu BO Bpemsi MOCaJKu BO3HHUKIO SIBICHHE '"3€MHOrO pe3oHaHca',
BEPTOJIET HEOOXOIMMO TIIATEIFHO OCMOTPETh U MPOBEPUTH HA HAIMYHUE TMOBPEKICHUI SIEMEHTOB
KOHCTPYKIIUU. OCOOEHHO THIATEeNbHO, C MOMOIIBIO JYIBI, CIEAYET OCMOTPETh Y3Ibl MOJIBECKU
1acCH, paMbl JBUTATENST U KOPOOKH Iepenad U MecTa X KPEeTJIeHHs, TJIaBHBII U XBOCTOBOW BHHT,
y3Jbl CTBIKOBKH (Dro3elisKa C KOHIIEBOW Oalkoi, KOHIEBYIO OalKy ¢ XBOCTOBOW OallkoW, TOYKHU
KpEIUIeHHs CTaOUIN3aTopa U APyrue CHUIOBBIE arperarsl Beproiera [6].

[IpyurHBI, IO KOTOPHIM BEPTOJETHl KpPY>KaT HaJ TOJOBOW, 3aKIIOYAIOTCSI B TOM, YTOOBI
C)KUTaTh MEHBIIIE TOIJIMBA U JIOJBIIE OCTaBaThCS HA CTAHIIMHU, 00eCreunBaTh MaccaKupam JTydIuil
0030p MECTHOCTH U TOJJCPKUBATH BEPTOJIET B OE30MACHBIX YCIOBHUAX IMOJIETa Ha CIIydail, eciu
JIBUTATENh KOTJa-HUOY/Ib BHIKITFOUUTCS.
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[Tpu BbIOOpE 30HBI MOCATKN BEPTOJIETA CICAYET YYUTHIBATh CIEIYIOLINE MOMEHTHI:

* [lonnepkuBaiite paguocBs3b BCE BpEMS, [I0KA BEPTOJIET HE IPU3EMIIUTCS, HE 3arpy3UTCs U
IIOKMHYJI PaliOH.

* Jlep>xute 3puTeneit Ha paccTOsTHUU He MeHee 60 M OT 30HBI TPU3EMIICHUSL.

* Jlep>xute mepcoHas aBapuitHOM ciy»KObl Ha paccTosiHUU He MeHee 30 M.

* NmeliTe HarotoBe mnoxapHoe o0OOpynoBaHUE (NP €r0 HAIMYMM), YTOObI CMOYMUTH 30HA
MIPU3EMJIEHUS], €CIIM OHA OYEHb IbLIbHAS.

* Eciin BBI HOCHTE IUIEMBI, TOAOOPOIOYHBIE PEMHHU JOJDKHBI OBITh HAJCKHO 3aCTETHYTHI.

« Korma Beprojier mpH3eMIIMTCS, HE MO3BOJISINTE HHUKOMY NPUOIIKATHCS K BEPTOJIETY.
DKHUNax MOJOUICT K BaM, KOT/1a 3T0 OyAeT 0e301acHo.

* VmpaBieHHE NpPOXKEKTOpaMH, JIAMIIbI-BCHBIINIKH, JalbHUM CBET aBTOMOOWJIS U T. I.
HE0OXO0IMMBI JUIsl COXPaHEHUsI OT BPEMEHHOTO OCJIETIJICHUS MHJIOTA MPH B3JIETE U MOCAJKE.

» Beerna usberaiite xBoctoBoro BuHTa. He moaxomute ¢ moawsema. [logxomsmiuii BepTosiet
cOOKY WJIM CIIE€peIU, BCErJja COXpaHssl 3pUTENbHBIN KOHTAKT C MHJIOTOM.

ManeBpupoBaHHe Ha MOCaA0YHOU Iomaake. M3-3a onacHocTy ynapa O JomacTh HECYHIETro
BUHTa (IIOMAJaHUSI B XBOCTOBYIO 4acTh (DIO3EJIsKA) CJIENYyeT OCYLIECTBJISATh TOJIBKO B Cllydae
KpaitHeil HeoOxoaumocTu. Ecnu Bam HY)KHO MaHEBpUpPOBATh, YTOOBI MPUIAPKOBATh CAMOJIET WU
MEPECTPOUTHCS ISl B3JeTa, OynbTe MpeAeabHO OCTOPOXKHBI M, BO3MOXHO, BaM IIOCOBETYIOT
BBIPYJIMBATh Ha HEMHOTO OOJIbLIEH BBICOTE M Ha HEMHOI'O MEHBIIEH CKOpPOCTH, 4eM OOBIYHO, B TO
BpeMsI KaK BaM CJEAYeT TIIATeJbHO OcMOTpeTh. IIpu mocaake ninm B3neTe ¢ "HEMOATOTOBIEHHOU
iomaaku" BCerja peKOMEHIYeTCs HCIO0JIb30BaTh METOJAbl paboThl MpH HAIWYUHM YKJIOHA
MTOBEPXHOCTH, OCOOEHHO B Cilydae BBICOKON TpaBbl, MOJI KOTOPOIl MOTYyT ObITh mpensTcTBus. llpu
IIOCAJKe B BBICOKYIO TPaBY, OCOOEHHO B YCIOBHUSAX 3aCyXH, IIMJIOT TaKXke JIOJDKEH ObITh OCBEIOMIICH
O PpHUCKE BO3HUKHOBEHMs MOKapa MpU BbIxjJone BOMM3M 3emiu. IloMHMTE O BO3MOYKHOM
IIPOHUKHOBEHUH ITOCTOPOHHUX IIPEIMETOB, CIlyBaHUU IECKA, CyXOH TpaBbl, CHETa U T.[., YTO MOXKET
IIPUBECTH K CEPbE3HOMY OTPAHUYEHUIO BUAUMOCTH.

Pazeopom eokpye xeocma

* YCTaHOBUTE PEKUM HaBEACHUS HA HEMHOT'O OOJIBIIYIO BBICOTY, YEM OOBIUHO.

* [lonnepxuBaiiTe MOCTOSTHHOE MOJIO’KEHUE XBOCTA [10 OTHOIIEHUIO K 3eMIIE.

» HanpasunsiiTe BepTOJeT B HAlPaBICHUU, KOTOPOE MOXKET BUAETh MUIOT (T. €. B CTOPOHY
MUAJIOTA).

* [Ipu moBopoTE OTJIAABIBANTECH B MOMCKAX MPETSTCTBUI.

BriBoabl

Bricokoe neTHOE MacTepcTBO HAYMHAETCS C XOpOIlIeWd MOJIrOTOBKU 3aJ0Jr0 0 CaMOro
nosiera. CocTaBbTe MOAPOOHBIN IJIaH TOJIeTa, MPEABUIANTE BO3MOXKHBIE clopnpusbl. [IpoBeaute
THIATENbHYIO TPEANOJETHYIO, BHEIIHIOID KM BHYTPEHHIOIO IPOBEPKY BepToJieTa. YIIpaBisiiTe
BEPTOJIETOM MPABMIBHO, YUUTHIBAS BAIlld U €r0 OTPAHUYCHHUS.

Xoporast mocajka - 3T0 Pe3y/lbTaT XOPOIIEro 3axoa Ha nocaaky. KoHTpoiupyiTe cKopocTh
BepTuKanbHOro ciycka (ROD), 3anmac xona u ckopocTh 3axo1a Ha mocaaky. Ecnu kakoif-nubo u3
ATHX MapaMeTPOB BBIXOAMT 3a Mpeelbl Auana3oHa, OyJapTe TOTOBBI K 00X0oaHOMY myTH. M30eraiite
YCIOBUH, KOTOPBIE MOTYT CO3[aTh BUXPEBOE KOJIBIO: pabOTAONIUIl ABUTaTENb / HU3Kask CKOPOCTh
IBUKEHHS] Brepen (yKazaHHas CKOpoCcTh monieTa Huke 30 y3710B) / BBICOKass CKOPOCTh
BEepPTUKAIBHOTO ciycka (6onee 300 MUIb B MUHYTY).

[Tocanka B BBICOKYIO CYXYIO TpaBy 3alpelleHa, TaK KaK ropsiure BBIXJIOMHBIE Ta3bl MOTYT
BBI3BaTh Mokap. Kpome Toro, TpaBa MOKET CKpHIBATh ITHU JIEPEBHEB HIIM YKIOH TOBEPXHOCTH.

[ToMHUTE, YTO TOJET HE 3aBEpIICH, MOKa HE BBIKIIOYEH JBUTATENb, HE BBHITIOJHEHBI BCE
MIPOBEPKU U HE OCTAHOBIICHBI BUHTHI.
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CobnronaiiTe Bce rocynapcTBEHHbIE HOpMaTuBHbIE TpeOoBaHus. IlomMHHTE, YTO BEpTONIET
o0ajaeT yHHUKaJIbHOW CHOCOOHOCTBIO NPU3EMIIATHCS MPAKTUYECKH B JIOO0OM Mecte. Eciaum Bbl
UCTIBITBIBACTE TPYAHOCTH C TOJIETOM H3-3a MOTOJIHBIX YCIOBUHM, HEXBAaTKH TOIUIMBA, MpoOIeM ¢
a’pOHABUTALIMEH WM JAPYTUX TPYIHOCTEH, MOXKaIylicTa, MPU3EMIIUTECh U YCTpaHHuTe mpodiemy. B
cllyyae Ype3BBIYaliHOW CHUTYallMW MIOMHUTE, YTO Balla IaBHAs 3a00Ta 3aKIFOYAETCS B TOM, YTOOBI
BEpPTOJIET MPOJ0JDKal JieraTb. OCHOBHOE TMpaBUJIO: MMOJIET, HAaBUTauus U cBsi3b. He peiictByiiTe
ONPOMETUYUBO U [IIYNO: CTApbli NHWIOT-3TO MyApbii nuiot, A HE xpaOpslii nuior.
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METO/IbI HOBBIIIEHUS TIOMEXOYCTOMYNUBOCTH IIUDPOBBIX
CHUI'HAJIOB

CAHABIK CUTHAJIJAPABIH LHTYBIJIFA TOIMALJIII'TH APTTBIPY 9AICTEPI
METHODS OF INCREASING THE NOISE IMMUNITY OF DIGITAL SIGNALS

AnHoTamusi. 3amada OoppObl ¢ MCHU (MexcumBosbHas wuHTepdepenuus) u MKU
(MexxkaHaTbHOM MHTEpdepeHIueii) B OECITPOBOIHBIX CHUCTEMAaXx SIBJISIETCS OYEHb aKTyaJdbHOM, U BO
MHOTHX CITy4asX IOKa He HaXOIUT MPUEMIIEMOrO pelieHus. B cTarbe paccMOTpEHBI MPUYMHBI
UCKaXCHUH NU(GPOBBIX CUTHANOB. [IpuBeneHbl MeTOIBI OOPHOBI C MCKaXCHHSAMHU: pa3HECEHHBIN
NpHUeM, pa3JelicHHE OTICIbHBIX CHTHAJIOB B TOYKE IpUEMa C TMOMOIIBI0 HCIOJIb30BaHUS
IIUPOKOMOJIOCHBIX CUTHAJIOB, MPHEM C MPUMECHEHHEM BBIPABHHUBAHHS YAaCTOTHBIX XapaKTEPHUCTUK
KaHaJa.

B OCHOBY COBpPEMEHHBIX CHUCTEM OECIPOBOJHOTO JOCTYNAa IOJIOXKEHBI AJITOPUTMEI
dbopmupoBanuss U o0OpaboTkum  curHaioB ¢ TexHojormerr OFDM  (opToroHanbHOE
MYJIbTHIICKCHPOBAHUE C YaCTOTHBIM pasniesieHueM). [10CKOJIbKY NpPUHATBHIA CTaHIAPT U3MEHHUTH
HEJIB3s, Y Pa3pa0OTYMKOB OCTAJCS TOJBKO OJMH BBIXOJ - COPEBHOBATHCS MEXIy COOOW B
COBEpILICHCTBOBAHUM IPUEMHOW armaparypbl, MPUMEHssl 00Jiee CIIOXKHBIE METOABl 00pabOTKU
CUTHAJIOB M ONITUMHU3UPYS BEIYUCIIUTEIIBHBIC U allllapaTHBIC 3aTPaThl HA UX PEATH3AIIHIO.

KarwueBble c10Ba: MEXCHUMBOJIbHAS HHTEP(GEPEHIINS, UCKAKCHUS CUTHAJIOB, MHOTOJTyueBast
nHTEepdepeHITNs, KOMIICHCAINS MEKCUMBOIBHBIX HcKakeHuir, OFDM.

Abstract. The problem of combating ISI (intersymbol interference) and ICI (interchannel
interference) in wireless systems is very relevant, and in many cases it does not yet find an
acceptable solution. The article discusses the causes of digital signal distortion. The methods of
combating distortion are presented: spaced reception, separation of individual signals at the
receiving point using broadband signals, reception using the alignment of the frequency
characteristics of the channel.

Modern wireless access systems are based on algorithms for generating and processing
signals with OFDM (Orthogonal frequency-division multiplexing) technology, Since the accepted
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standard cannot be changed, the developers have only one way out-to compete with each other in
improving the receiving equipment, using more complex signal processing methods and optimizing
the computing and hardware costs for their implementation.

Keywords: intersymbol interference, signal distortion, multipath interference, intersymbol
distortion compensation, OFDM.

Angatna. CeiMcBI3 JKyHenepaeri ici (tanOaapansik kemepri) skone MKI (apHaapaibik
Kenepri) - MeH Kypecy MIHJIETI ©T¢ ©3€KTi )KOHE KOIITEI'eH JKaraaiapaa oI Je KOJAWIbl MIeIiM
Taba anMaiinpl. Makanana CcaHABIK CHTHAIJApAbIH OypMmanaHy ceOenTepi KapacThIPBLIAIbL.
bypmananynapMeH Kypecy oicTepi KeNTIpUITeH: KEHEHTUIreH KaObuimay, KeH JKOJIAKTHI
CUTHAJJIap/bl KOJAaHy apKbUIbl KaObUIIay HYKTECIHJE JKeKe CHUTHAIIApIbl 06y, apHaHBIH KULTIK
cUnaTrTaMasapblH TEHECTIPY apKbUIbl KaObL1ay.

3amaHayHl ChIMCBI3 KaTblHAy *kyHenepiHiH Herizsine OFDM TexHonorusicel 6ap curxangap/isl
KAJIBIIITACTBIPY XKOHE OHJEY aNroOpUTMIEP1 (GKULTIKTEp/1 O6;IyMEH OPTOTOHAJIb bl MYJIbTUILIEKCTEY)
casnibiHFad. KaObliganraH cTaHIApTThl ©3repTy MYMKIH OoJIMaraHIbIKTaH, d31pieyiiuiepain Oip
FaHa JKOJIBI Oap-CUTHAIAAp bl OHICYIIH KYpHAei SJICTEpiH KOJJaHa OTHIPBIN XKOHE OJIapiAbl ICKe
achIpyIblH €CenTey JKOHE alMapaTThlK UIBIFBIHAAPBIH OHTaMIaHAbIpa OTBIPBIN, KaObLiaay
KaOIBIKTapbIH XKETUIAIPY/Ie 63apa OICEKeNnecy.

Tyiinai ce3aep: cuMBOJAAp apachblHAAFbl KeIEpri, CUTHAIIApAbIH OypMasaHybl, KOl KOJIIbI
KeJIepri, CUMBOJIIAp apachblHAaFbl OypManaHyaapablH OpHbIH TOATEIpY, OFDM.

BBenenue

Kak u3BecTHO pajnMOBOJIHBI ONpEAENECHHBIX IUANa30HOB HE PEIKO PACHpPOCTPAHSIOTCS HE
MPSIMOM, a OTpaKkasACh OT OKPYXKAIOUIUX Cpelbl (CTEHBI 3AaHUN, MOCTOB, JIEPEBHEB, OT METEOPHBIX
OCaJKoB U T.N.) B pe3ynbrare Ha BXxoJe MpUEMHUKA OyJeT  HECKOJIbKO BapHUaHTOB HCXOJHOTO
CUTHajIa C MEePEeMEHHBIMU aMIUIUTyAaMU da3aMu U a3uMyTaMH HalpaBiieHUW. Pe3ynbTupyrommii
BXOJIHOM CUTHAJ MEHSETCS Kak [0 aMIUIMTyAe, (as3e, Tak M MO 4acToTe (B CIydasX MOOHIBHOTO
mpremMa) 3a CYeT JOIUIEPOBCKOTO CABUIa dacToThl. MX nelicTBUe HAa NpPUEMHUK BEAET K
MexxcumBosibHOH (MCH) u MexkananpHOU (MKUW) uaTepdepennusam. Takum oOpa3zom, MOKHO
KOHCTaTUPOBaTh, YTO pealbHBIM KaHall OECIpPOBOJHON CBsA3M 00JaAaeT YacTOTHO-BPEMEHHBIM
paccessuueMm. Camo 1o cebe 3TO SBJICHHE HE BENeT K OONBIIMM MHpobiemMam, T.K. CYILIECTBYIOT
JOCTAaTOYHO MHOTO 3G HEKTUBHBIX METOI0B 60prOBI [ 1, 3].

XO0poII0 U3BECTEH METO1 00pabOTKH CUTHAJIOB B MHOTOJIYUEBbIX KaHAJIaX C UCIOJIb30BAHUEM
HECKOJIbKUX KOMWI CUrHaJla Ha MPUEMHOW CTOpOHE - pa3HECeHHbIN mpueM. PasHeceHune Moxker
OBITh KaK MO BpeMeHHU (MOBTOpPEHHE (parMEeHTOB COOOIIEHHS), TaK U MO YacToTe (IyOIupoBaHHe
coolimieHuss Ha Jpyrod yactore). lIpuMeHSIOT M MNPOCTpAaHCTBEHHOE pa3HeceHHe (TmpuemM Ha
HECKOJIbKO aHTEHH ), TPUYeM aHTEHHbI MOT'YT pa3HECEHbI KaK M0 TOPU30HTANH, TaK U [0 BEPTUKAIIH.

Ha Ttex ke mpuHIHMIIAX TOCTPOEH METOJ pa3/ielieHne OTAEIbHBIX CUTHAJIOB B TOUKE IpHUeMa ¢
MTOMOIIBI0 UCTIOJIB30BAHUS IIMPOKOIOJIOCHBIX CUTHANIOB. Pa3jienenre BO3BMOKHO Kak B BPEMEHHOMN
IUTOCKOCTH, TaK ¥ B YaCTOTHOM, IPUMEHSIIOT KOMOMHUPOBaHHBIE MeTObI [ 1, 3, 7].

Metoasl ucciie0BaHUA

Ha coBpeMeHHOM »3Tame s KaHAJOB C YacTOTHO-BPEMEHHBIM pacCesHUEM Jydllen
CUMTAeTCs MYJbTUIJIEKCUPOBaHHUE (YIUIOTHEHHE) C OPTOTOHAJIBHBIM YaCTOTHBIM pa3/eleHHuEeM
(OFDM - Orthogonal Frequency Division Multiplexing).

Ocob6ennocteto OFDM siBasieTcss yHHKalbHash METOJMKA MYJbTHIUIEKCUPOBAHUS, KOTOpas
pazzenser IMoJIOCYy KaHajda Ha MHOXECTBO mojHecymux uyactoT. CooOuieHue, moJUIexKariee
NEPEeHOCy, pa3JensieTcs Ha 4acTd, KOTOPbIE MEpPEeHOCATCS Kakas Ha CBOEH MOJHEecyIed Kak
napajiesIbHO, TaK M IMOCIEA0BATENbHO, 3aTEM MYJIbTUIUIEKCUPYIOTCS (0OBEAMHSIOTCS) B IMOJIHOE
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coolIeHrne. JTO TO3BOJIAET IMOJABUTh MEKCHUMBOJBHYIO HHTEPPEPEHIIMI0O M OCYIIECTBISThH
3alUIICHAYI0 Tepeaady. OpTOroHalbHBIC TOJHECYIINE XOPOIIM TEM, YTO MX B3aUMHAasi SHEPTUs
paBHa Hymto0. I[loCKONBKY MOJHECYIIHE PACHOJATalOTCs BIUIOTHYIO JPYT K APYry U CHEKTpalibHas
3¢ dEeKTUBHOCTh CUTHAJA MMOTY4aeTCsl BRICOKOU coracHo padore Kycaiikuna /I, (Puc. 1).
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Pucynok 1. Cnextp OFDM-curnana
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[TapameTpsl TOJHECYIIMX CHTHAJIOB TMOJOMPAIOTCS C IMOMOINBI0  BBIYUCIUTEIBHBIX
YCTPOUCTB, HCTIOIB3YIOT aJITOPUTM 00paTHOTO OBICTpOTO MpeodpazoBanus Dypre (OBIID).

To ecth 3HaueHus curnaina nepes 6mokoM OBII® oTHOCATCS K YacToTHOM oOnacTu. Toraa Ha
BbIxoie O10ka OBII® monyyaem 3HaYeHHS cUTHAIA HA BpeMeHHOU ocu. OObeuHss BCE 3HAUCHUS,
noxy4daeMm cioxkHbiid coctaHO OFDM curnan. B Buay toro, uro OBII® pabotaet addekTruBHO €
MacCHBaMH pa3MepHOCTH 2K, KOJMYECTBO MOJHECYIIUX BHIOMpAETCs aHAIOTUIHOM KpaTHOCTH. Ha
MPUEMHOM KOHIIE CHTHaNbI WHBEpTUPYIOTCS (BMecTo IIAIl craButcs AIIIl, BMecTto oGpaTtHOTO
BII® — npsimoe BII®D) u cTaBarcs B 0OpaTHOM MOPSIZIKE.

Kak wu3BecTHO, cBoiicTBa m1000ro HU(GPOBOrO CHUTHajda OJHO3HAYHO OIMPEHEINSAIOTCS €€
KOHEYHOMEPHBIM 0a3MCOM, U3 KOTOPOro OH (popMUpyeTCs, KaK HEKOTOpas JInHEeHHas KoMOuHaIus
6azucHbIx (QyHKIMI. B cooTBeTcTBUM ¢ TeopeMoil HalikBucta 0azuc BIOMpaeTcs OPTOrOHAIbHbIM,
4YTOOBI B Cllydyae TayCCOBCKOTO KaHajla 00ECeunuTh OTCYTCTBUE MEKCHUMBOJILHOM MHTEP(EPEHINH.
Ho B kaHanax ¢ 4acTOTHO BPEMEHHBIM paccesiHueM, KpOMEe aJIUTUBHOTO OENoro myma JedCTBYeT
CIIOXHAasi MYIbTUIUIMKATUBHAs moMmexa. VIMEHHO mMOJ BO3JEHCTBHMEM MJaHHON momexu Oa3uc
MeHseTcs (TUIBIBET), YTO MPUBOAUT K IMOTEPE OPTOTOHANBHOCTU Oa3UCHBIX (PYHKIIUM.

[Iprem cTaHOBHUTCS HE ONTUMAIBHBIM, C KaXAOTO MOJKaHaNa *mpocadyuMBaeTca™ momexa Ha
cocenHue KaHanbl. Tak BosHukaeT MexcumBonbHas (MCHU) u  wmexkananbHas (MKUN)
untepbepenimu [4, 7].

OcHOBHasl MPUYKHA MMOTEPU OPTOrOHATBLHOCTU 0a30BbIX (QYHKIHMI — cOOM CHHXPOHU3AINU 32
cYeT MYJIbTUILTUKATUBHBIX TToMeX B kaHaze. J[ns ymensmenus MCHU u MKW BBoasATCs 3alUTHBIE
UHTEpBaNbl (MUKIMYECKUEe MPEePUKCHI) A KaKIoro makera. B pesymbrare momaBienune MCU
oueHb BbIcOKoe, HO ¢ MKW He Tak Bce mpocto. [lemo B ToMm, 4TO pa3paboTka CTaHIApTOB
0ecIpoBOIHOTO JIOCTYMA OIepekana pa3paboTKy 000pyaoBaHUs MpousBoauTensiMU. Ha mpakTuke
0Ka3aJioch, 4YTO 000PyIOBaHUE MTPEKPACHO PAOOTAET B YCIOBUSAX CTAIIMOHAPHOCTH MM HE OOJIBIION
CKOPOCTH TiepeBrKeHHs ab0HEeHTOB (He Oonee 40 KM/ 4), HO CTOUT YBETUYUTH MOOMIBHOCTh UAYT
CIUIOIIHBIE OTKa3bl (3a CUET AOMIUIEPOBCKOTO 3(h(deKTa) M HEKOTOpPhIE TOJOXKEHHUS CTaHIAPTOB
TPYJHOBBITIOJHUMEL. [Ipon3BOUTENN HAYaTH HEMHOTO *MOANPABIATH* CTAaHAAPTHL
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OnHuM U3 TaKUX MOMPABOK SIBJISIETCS BBEACHHUE JOMOIHUTENBHBIX (HYJIEBBIX) MOJHECYIIUX,
Kak OBl JIOMOJHUTEIBHBIA 3alIUTHBIA WHTEpBa. TakKe MBITAIOTCS yYMEHBIIUTH JIUTEIHHOCTH
nepenaBaeMbix 0a3ucHbIX GyHKIUH. O0a ATHX MONPABOK MPUBOAAT K YXYALICHUIO CHEKTPAIbHON
3pPEKTUBHOCTH M BO3pPACTAaHUIO HSHEPTETUUYECKUX XapaKTEPUCTHK CHUTHana (muk-¢pakropa). B
mocienHee BpeMs HAYalnCh HCCIEOBaHUS B oOmacté moxbopa Oa3WCHBIX (YHKIUH He
00s13aTeIbHO OPTOrOHAJIBHBIX, HO C TIOMOIIBI0 OKOHHBIX MpeoOpazoBanuii dypwe [5, 7], BeliBier-
npeoOpasoBanuii [4, 6, 8], IPUBOAAIIMX K XOPOIICH JIOKATU3AIMU B Y44CTOTHOM 00JIaCTH.

Kak Ob110 yKa3aHO BEIIIe, IMEHHO TI0JT BO3/ICHCTBHEM TOMEX 0a3uc MeHseTcs (TUIBIBET), YTO
MIPUBOJIUT K IOTEPE OPTOTOHATBHOCTH 0a3UCHBIX ()yHKITHA.

Jis  6opebOBl ¢ HeompeneneHHOCThIO (a3l I[lerpoBnu H.T. mpemnmoxun BBOAWTH B
nepeaaBaeMblil CUTHAI OTHOCUTEIBHOCTh M JaHHBIM crioco0 u3BecTeH kak ODM (oTHOCUTENBHAS
dazoBas monymsnusi) [10]. B manpaeitmem OxyneB FO.b. mns 6opsObI ¢ HEONPEIEICHHOCTSIMU B
KaHaJIax MMPeI0XK I BBOJUTH B CUTHAJI OTHOCHUTEIILHOCTH 00Jiee BHICOKOTO mopsiaka [9].

Hanpumep, B kaHanax (pUKCHUpOBaHHOW CBsI3U C (a30BOM MOAYISILMEH HEONpeaeleHHOCThb
($a3pl ycTpaHseTcs BBEACHHEM OTHOCUTEIHHOCTH. [Ipr MOOMIBHOM CBSI3M €clid OJUH aOOHEHT
NBIDKETCSA, a Jpyroil HeEmoJABMKEH 3a cueT addekra Jlommepa BO3HUKAET JIOMOJHHUTEIbHAS
HEONPEJEeNIEHHOCTh MO0 4actoTe. [l ycTpaHeHuss HEONmpenen€HHOCTH 1o (aze BBOAUTCA
OTHOCHUTENIBHOCTh, MNoiy4yuBliee HazBanune OPM mnepBoro mnopsiika. B gaHHBIM CUTHAJI BHOBB
BBOJIUTCSI OTHOCUTENHHOCTD, MOTy4nBIee Ha3Banne ODM BTOpoTo mopsijika, TEM CaMbIM yCTpaHsIs
HEOMpeAeNEHHOCT, Mo dactoTe. [Ipm moOunmpHOW cBsi3u, eciiu o0a abOHEHTa ABWXKYTCSA TIO
OTHOIIIEHUIO JIPYT Jpyra, BO3HUKAET JOIMOJTHUTEIBHO HEOMPEIEICHHOCTh IO aMIUIUTYIEe U €€
MOKHO YCTpaHuTh BBeaeHHMeM B curHan O®PM tperbero nopsaka u T.1. B mocrnenHee Bpems
HAYyallUCh  HUCCIIEIOBaHUS B OO0JAacTH  HUCIOJIb30BaHUSA  pa3pabOTaHHbIE  AITOPUTMBI U
COOTBETCTBYIOIIEE YCTPOMCTBA  IM(PPOBON JEMOIYJISAIMHA CUTHAJIOB ¢ aBomdyHOr  ODM [14].
Honroe Bpems Obu10 MHEHHE, 4T0 ODM MOXKHO KCIOIB30BaTh TOJBKO C JABOWYHBIMU CHTHAJIaMH,
nosroMy ODM cuurtanu yactHeM cirydaeM @M. Opnako, B Hadasie 80-x rogoB 20 Beka [letpoBuy
H.T. u CyxopykoB A.C. npemioxuim yxe yHUBepcaibHbIi MoaeM O®M, KOTOpbI MOKET
pabotats co Bcemu curHamamu [11,12,13]. TlpumeHeHHe YUCTO ABOMYHOM (Ha30BOM MOIYJISIIHN
CHIDKAET YIEeNbHYI0 CKOpPOCTh TMiepenaud HHGOpPMAlMKM IO KaHaly U, COOTBETCTBEHHO,
3¢ GEeKTUBHOCTh HUCHOJB30BAaHUSI IOJIOCHI YacTOT KaHalla. MOBBIIICHUE YIEJIbHONW CKOPOCTH
BO3MOXHO IPH KCIOJB30BAaHUM B KaHajie MHOTOMNO3UIMOHHBIX CUTHAJIOB (B JaHHOM Clly4yae
CUTHAJIOB MHOTOIIO3UIIMOHHON OTHOCHTENbHON (a3zoBor monaymsiuuun ODPM-M (M>2 — o0bem
andaBuTa cUrHajgbHOro ancam6is). B nureparype mogoOGHOrO poja CUCTEMBI C HEIBOMYHBIMU
curHaiaMu OD®M-M He paccMaTpUBAIKCH.

BriBOABI

Bamaga 60oppObl ¢ MCHU u MKM B 6ecnpoBogasix OFDM cucremax sBIISICTCS OYE€HBb
aKTyaJlbHOM, U BO MHOTHX CJIy4asiX MOKa HE HAXOAWUT MPUEMIIEMOTO PEeIIeHUSI.

2. VYTBepxaeHHble cTraHgapthl B OecrpoBogHbix OFDM cucremax He YIOBIETBOPSIOT
COBPEMEHHBIM TPeOOBaHUSAM, 0COOCHHO MPU JIBMXKEHUHU Ha CKOPOCTAX cBbiiie 40 km/ 4.

3. [nst GoprOBI C TOMEXaMH, KOTOpbIE MPHUBOJASAT K MOTEPE OPTOTOHATBHOCTU Oa3UCHBIX
GyHKIMHA JKeTmaTenbHO BBOJAWUTH B IEpElaBaeMblii CHTHAl OTHOCHUTENBHOCTh U JIAHHBIM CIOCOO
u3BecteH kak ODM (oTHOCUTENbHAS (a30Bast MOTYSIHSA).

3akiroueHue
B OCHOBY COBpEMEHHBIX CHCTEM OECIIPOBOJAHOTO JIOCTYNA TIOJIOKEHBI aJTOPUTMBI
dbopmupoBanusi U 00paboTku curHajgoB ¢ TexHojorueii OFDM (opToroHanbHOTO YacTOTHOTO
MYJIbTUIUIEKCUPOBaHUs). [ToCKONbKY TPUHATHIA CTaHIApT M3MEHHUTHh HENb3s, Y pa3pabOTUHMKOB
OCTaJCsl TOJBKO OJUH BBIXOJ - COPEBHOBATHCS MEXKIY COOOH B COBEpIICHCTBOBAHUM MPHEMHOMN
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anmaparypel, OpUMEHssT OoJiee CIIOKHBIE METOAbl O00pabOTKM CHUTHAIOB M ONTUMU3UPYS
BBIYMCIIUTENIBHBIE U allllapaTHBIE 3aTPaThl HA UX pPeaIn3aluIo.

Jnst GoppOBI C TOMEXaMH, KOTOpbIE MPUBOAAT K MOTEPE OPTOTOHAIBHOCTH Oa3MCHBIX
GyHKIMH JKenaTelnbHO BBOJUTH B IEPEJaBaeMblii CHUTHAJI OTHOCHTEIBHOCTh W JAHHBIA CIIOCOO
n3BecteH kak ODM (oTHOcuTenbHas ¢a3zoBas MOAYISANUsS). B muTepatype momaoOHOTO poja
CUCTEMBbI C HeIBOMYHbIMU curHagamu OD®M-M He paccMaTpuBaIuCh.
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HUDPJIbI KASAKCTAH KOBACBIHBIH BYI'THI MEH BOJIAIIAT'BI
HACTOSAUIEE U BYAYUIEE MPOEKTA IU®POBOM KA3BAXCTAH
PRESENT AND FUTURE OF THE DIGITAL KAZAKHSTAN PROJECT

Anparna: 3eprrey xyMmbichl «{udpner Kazakcran» xo0acblHbIH OYTiHI MeH OoJallarblH
aHBIKTay MaKCaThIHJA >KacalblHIbl. Makanana KaOWHETTIK 3epTTey KYPri3iuiim, eKiHIIl peTTi
aKmaparThl Talgay dJici maianaHpUIIbl. Makaia MeMIIEKeTTIK jk00a asichiHaa OOJIFaH COH aBTOP
3epTTey MaKcaTbIHA JKETY YIIiH MEMJIEKETTIK MAJiMeTTep Ko3iH mainananasl. Makanama «L{udpbr
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Kazakcran» 00acbIHBIH HETi3ri OaFbITTaphl KOPCETUIIN, op OarbIT OOMBIHINA JKACAJIBIHFAH KYMBIC
HOTIDKECI MEH KOPCEKTIIITEepi aHBbIKTanFaH. by »00aHBIH COTTI ©TIN KaTKAHBIHBIH KOPCETKIIII.
CoHbIMEH Karap, aBTOp YCHIHBICTap OeiiMmiHze mHMQpraHablpy YakbITBIHIAFbl €H e3ekTi Kiayc
[IIBaGTeIH «TepTiHINI WHIYCTPUSUIBIK PEBOJIOIMS» €HOETiHe Heri3lene OThIpa, KO0OAHBIH
OonamakTarel jgamy OarnmapbiHa Ooipkam kacanpl. KopbeITeiHabuiait kene, makana «L{ugpisi
Kazakcran» »xoOachiHBIH OyTiHI MEH OoJjamarblHa KaThICTBI HAKThI JIOMEeKTep MeH (dakTiiep
KENTIpim, »KOOaHbIH MaHbI3IbUIBIFBl MEH ©3CKTUIINH KOTEpe/i.

Tyiiin ce3aep: mudpranaplpy, agaMu KamuTal, WHHOBALWsA, €HOEK OHIMALIIri, SKOHOMHKA,
QIIeyMeT, MHAYCTPHAIABI PEBOJIOLIHUS.

AHHoTanus: VccnenoBanue npoBOJMIIOCH C IIENIBIO ONPEACIICHNS HACTOSILEro U OyayIiero
npoekra «udposoit Kazaxcram». B ocHOBe craTbu CTOMT KaOMHETHOE HCCIIEI0BAaHUE
HCIIOJIB3YyomaAs MCETOJUKY aHa/IM3a BTOPHUYHBIX JaHHBIX. Tak kak cTaThd aHaJIM3upoBaJIa
FOCYI[&pCTBGHHBIfI IMPOCKT, aBTOpP HUCIOJB30BaJl OJAHHBIC W3 TOCYAAPCTBCHHBIX PECYPCOB KakK
HUCTOYHHUK IJId OOCTHMKCHUS ILICIIM HCCICIOBaHUA. B cratbe moka3aHpl OCHOBHBIC HaIlpaBJICHUA
npoekta «{udppooit Kazaxcran» u omnpezeneHsl pe3ynbTaThl U MOKa3aTeau paboThl MO KaXIOMY
HAMpaBJIEHUIO. DTO SBISETCA MOKa3aTeaeM ycnexa npoekra. Kpome toro, B paszene pekoMeHaanum
aBTOp MpejacKa3bIBaeT Oyylllee HallpaBJIeHHUE MPOEKTa, OCHOBBIBAACh HA HauboJiee aKTyaJbHOU B
nudpoByro smoxy pabore Krayca IllBaba «UYerBepras mNpoMBINIJIEHHAs PEBOMIONUS». B
3aKJIIOUEHUE B CTaThe MPUBOAATCA KOHKPETHBIE (PAKTHI M IU(PPHI O HACTOALIEM U OyTylIeM IPOeKTa
«udposoit Kazaxcran», moauepkuBaeTcsi BAXXHOCTb U aKTYaJIbHOCTh IPOEKTA.

Kirouesnbie cjaoBa: undposuzanus, YeJI0BEUYECKU KaruTail, MHHOBAIIUH,
IIPOU3BOAUTENIBHOCTD TPY/AA, SKOHOMHKA, OOLIECTBO, IPOMBIILIIEHHAS! PEBOJIIOLIHS.

Abstract: The study was carried out to determine the present and future project "Digital
Kazakhstan™. The article is based on a desk study using the technique of analyzing secondary data.
Since the article analyzed a government project, the author used data from government resources as
a source to achieve the research goal. The article shows the main directions of the "Digital
Kazakhstan™ project and defines the results and performance indicators in each direction. This is an
indicator of the success of the project. In addition, in the recommendations section, the author
predicts the future direction of the project, based on the most relevant work in the digital age by
Klaus Schwab "The Fourth Industrial Revolution”. In conclusion, the article provides specific facts
and figures about the present and future of the "Digital Kazakhstan" project, emphasizes the
importance and relevance of the project.

Key words: digitalization, human capital, innovation, labor productivity, economy, society,
industrial revolution.

Kipicne. «udpasr Kazakcran» »xko0achkl CaHIBIK TEXHOJIOTHUATIApAbl TUIMAL MaiaanaHy
apkpuibl Kaszakctan PecnOyiaMKachlHBIH SKOHOMMKACBIH KOHE QJIEYMETTIK JKarJalblH jKakcapTy
MakcaTbIH/bl YHbIMAACTBIpbUIFaH k00a. On KbIcKa »oHe opTa Mepsimae KazakcTaHHBIH
HSKOHOMHKACBIHBIH JAMYBIH JKEAENJeTYy, XaJbIKThIH eMip Cypy MAEHIeWiH >KakcapTy, ajl y3aK
Mmep3iMze KazakcTaHzapl caHABIK AKOHOMHKAIBIK JlaMy >KOJbIHA TYCIpY CEKUIAl MaKcaTTap/bl
opelHAayFa OarplTTanFad. 2017 >KplIbl 3aMaH TaJllaTapblHA COMKeC Keily jKOHE Kasipri 3amaH
arbIMBbIHAH KaJIbICIIay MaKcaThIHAA KypbUlFaH Oyl »ko0a OYTiHIi yakpITTa OipIiaMa »eTiCTiKTepre
&KeTin, Oenrui O6ip AeHrelie 3 MaKcaTTapblH OPbIHJAM, TIMI3]IIH 9J1-ayKAaThIH apTTHIPHII, dJI€yeTiH
OpBIHZAy/la ©3 ocepiH Oepin »kaTbIp. JlereHMeH, oll-ayKaTThlH apTyblH KaHjAal canaiapia OoJbIn
KaTKaHbIH HakThUIay yuiH «{udpaer Kazakcran» OarnapiamMachIHBIH iCKe achIpyIbIH HETi3ri Oec
OaFrbIThIH KapacThIPFaH >keH 001611 Tabbutazs! [1]. Onap:
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1. DxoHomuKa cananapblH HUprIaHaslpy — Ka3zakcTaHHBIH 3KOHOMMKACHIHBIH JISCTYpIi
cajlaJlapbIH/IaFbl €HOCK YPIICIH THIMIUIINiH apTTHIPY jKOHE KOCITOPBIHAAPABIH KAUTAIBIH apTTHIPY
MaKcaTbIH/1a OapIIBIK HU(PIIBIK TEXHOIOTUSIAPAbI Al AaIaHbII, KOJIJaHYy.

2. LudpibIlk MEMIIEKETKE KOy — MEMJICKETTIH MH(PAKYPBUIBIMABIK (PYHKIHUACHIH OPbIHIAY
MaKCaThIH/Ia XaJIbIK TIeH KOCIIKEepIIepre THIM/II KbI3MET KOPCETYi KaJbITaCThIPY.

3. Hudpier XKibek xOIBIH iCKe achIpy — IEPEKTEePIiH Kibepy, cakray, OoHJLY KoHE Koprayaa
KazakcTaHHBIH TPAaH3UTTIK QJICYETiH ICKE achIpy.

4. Anamu KanuTajabl JAMBITY — 3aMaH TajlaOblHAa COMKeC KpeaTHBTI KOFaM Kypy, OiriM
HKOHOMHKACHIHA OTY OapbICBIHAAFBI TYPICHIIPY.

5. VIHHOBaIMSUTBIK SKOKYHEHI KYpYy — FBUIBIM, KOCIMKEpIIK JKOHE MEMJIEKET apachIHAarbl
0allJIaHBICTBIH HOTHKECIH/IE TEXHOJOTHUSIIBIK KOCIMKEPIIIK XKOHE MHHOBAIMsUIapra oJ amry. by
OarpITTa MEMJIEKET TapaObl WHHOBAIMSIAPIBI OHJIPICKE IIbIFapy, OEWIMACY MXKoHE EHrI3yre
MYMKIHZIr 6ap 5K0KYHEHIH OpILIITKICI peTiHAE KbI3MET aTKapa/bl.

Heri3ri 0esim

Kasipri yakpiTTa ockl 6ec OarbIT OOMbIHIIA OYTIHT1 KYH1 OipIaMa >KyMbIC HOTHUKEN1 OO0JIbII
xatelp. «udpaeik Kazakcran» OarmapimamachlH icke acklpy HoTmwkeciHae 2021  KbLIbI
FAJIAMTOPJIBI Al TATAHYITBUTAPABIH yiieci 81%, XalbIKThIH CaHJIBIK cayaTThUIBIK JaeHreni - 81,5%
Kyparm Typ. AJ OChl JKbUIFa AKIAPATTHIK KOMMYHUKAIUSIIBIK TEXHOJIOTHSUIAPIAFsl CHOCK
OHIMIUTITIHIH ocyi - 5,9%, «Tay-keH eHipici )KoHE Kapbepiep/ii Ka3y» CEKIHICHI OOMBIHIIIA eHOEK
OHIMIUTINHIH ecyi - 6,3%, «Keiik oHe KoiiMa» OeriMiHIeri eHOeK eHIMIUIIriHIH ocyi - 4,8%
Kypanel. COHBIMEH KaTap, aKImapaTThlK KOMMYHUKAIMSUTBIK TEXHOJIOTHSIIAP CAJIACHIHJIA )KYMBICIICH
KaMTbUIFaHAap canbl - 110 MbIH agaM, opi AJIEKTPOHABIK TYpPAE albIHFAaH MEMJIEKETTIK
KbI3MeTTepaiH yieci 80% xypaiianl [2]. Ocbl gepekTepre cyiieHe OThIpbII OaraapiaamMaHblH OipiHII
JKOHE EKIHIII OaFbITTapbl OOMBIHIIIA HOTHXKENI KYMBIC jKacaJbIHFaHBIH Kepemi3. COHBIMEH KaTap,
OUTIM caJlaChIHBIH KOpPOHA JaFNaphbiC Ke3iHIEe OHJIaHFa OTyl A€, OChl OaFmapiiaMaHbIH YIIIHIITI
OaFbITBIHBIH aKTyaJIIbl €KCHIH, Opl COHJZA JKAacaJlbIHFaH KYMBICTApPIBIH THIMI €KCHIH KOpCETTI.
ConbiH Oipi, OUTIM MUHHUCTPIITIHIH CaWTBIHAA AJIEKTPOHIBI OKYJBIKTapFa KOJIKETIMIUTIKTIH
Oepinyi. An, 6ecinmi OarpiT OofibiHIA «[ludpipik KazakcTan» MeMIIEKETTIK OarmapiaMachiH iCKe
aceIpybl 2019 *KbUIABIH COHBIH/Ia MHHOBALMSUIBIK 3KOXKYiere 32,8 MIpA.TeHre TapTThl xKoHE 50 MbIH
JKYMBIC OPHBI KYPBUIJBI, ajl dKOHOMHKAIBIK THiMAUIri 714,3 mupa.teHreHi Kypanabl. COHbIMEH
Karap, OipHemie OaFbITThI KaMTUTHIH «CaHJBIK IIaxTay >KOOAChIHBIH KYTUICTIH HOTHIKEJICPIHIH
KaTapblHa OHJIpIiC IIBIFBIHIAPBIHBIH TOMEHCYl, alHajbIM KamuTalblH Oackapy, MEepCOHAIbIH
MOTHBAIMACHI MEH OHIMIUTITIHIH apTybl, >XKaOABIKTHI MaigagaHy THIMIUIITIHIH KOFapbLIaybl,
COHBIMEH KaTap OHMIPICTIK NEepCOHANIBIH KayIlCI3MIriH KaMTaMachl3 €Ty CeKUIIl KYMBIC
wacaneiHabl [2;3]. Oceunaiima, «udpner Kazakcran» Oarnmapinamachkl OoifblHIIA OYTiHTT KYHTe
KOIITEereH ICTEp aTKapbUIFaHbl OSNTriti OOJIIbI.

«Hudpner Kazakcran» OarmapiamacblHBIH Oojamiakra aa Jie >KeMICTi 00Jy MakcaTblHIa
KeNnTereH Oacramarnap KosFa anbiHyaa. COHBIH iIIiHAE MEeMIIEKeTTIK Oarmapiama OoiibiHma 2021-
2022 xpuigapbl cTaprantapra 67 MUJUIMAp TEHI'e€ UHBECTHUIIMS TapThUIaabl Aen KyTityne. Conmaii-
ak, 2022 sxputbl 300 MBIH XYMBIC OPHBIH Kypy ’Xocmapianyna. JKanmbl, OariapiamMaHbl icke
acbipyra 2021 xbuiel 20,9 munnuapz, 2022 sxeutel 19,2 Munnuap/ TeHre 6eiy sKoCHapiaHblil OTHIp.
Amn, 2022 xb1bl enae nudpabik hadpukanapIsH KYMBICBIH YHBIMAACTHIPY XKocmapianyaa. byran
pecnyOnukansik OropkerteH 283,3 muH.TeHre OeminOek [3]. Ludpnbik mamy, WHHOBAIUS KOHE
a’poFaphllll OHEPKOCciOl MUHHUCTPIIIrT OyJI IIapaHblH apKachlHJa ©HJIPIC IIBIFBIHAAPHI a3asThIHBIH,
OHJIIpIC MIBIFBIHAAPEl TOMEHACUTIHIH, €HOEeK OHIMIUIIri, OHIIpiC THIMAUIIrT MeH Kayimci3mairi
KOFapBUIAMTHIHBIH aTan oTTi. byi >karnaiina Oi3/11H TEXHOJOTHIAPbIMBI3 OEH KY3BIpETTEpIMi3[i
JaMbITyFa Oaca Hazap aynapbutatelH  Oonagpl. CoHpali-ak, WHAYCTPUAIIbI-UHHOBAIUSIIBIK
IKOKYHere KaThICYIIbIAD AapachlHIAFbl YHIECTIpYyAl KamMTamachl3 €Ty, KeAepriiepiai Koro,
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IUGPIABIK ~ TEXHOJOTHSUIApAsl TAaHbIMAJA €Ty OJKOHE BIHTAJAHIBIPY INApajapblH  d3ipiey
xocmapianyna. CoHBIMEH Katap, Tay-K€H METAJUTypTrusi OHEepKacibi eHaipic mporecTepin dackapy
KYHECIH, KOCIMOPBIH pecypcTapbiH )KocHapiay, IepcoHal MEH >KaOIbIKThl OPHATIACTHIPY, «aKbLIIbI
HIaxrajapabl» iCKe achlpy, ypaH eHIipici OO#bIHIIA ICKE achIpbUIFaH >kK00a MBICANIBIHIA, YIIKCH
JepeKTepi Tajiayra apHaJIFaH jko0amapibl jKy3ere acslpabl. xoHe Oackanapel. L{uppisik namy,
WHHOBAIMS JKOHE a’pPOFaphIIl OHEPKICiOi MUHHUCTPIIIri OYJI CEKTOp AKOHOMHUKAHBIH HETi3T1 HAKTHI
CEKTOpJapbIHBIH Oipi OoJBI TaOBUIAABI JEM KOCTHL. Anaiiia, KaldTta eHICy MACHredi eHICy
OHEPKICIOIH/Ie oIl Jie JKEeTKUTIKTI )KOFaphl eMec. OJNEMIIK KOmOaclbUIapMEH CaIbICThIPFaHIa Tay-
KEH OHEPKACiOiHAe TEeXHOJIOTHSUIBIK >KaOAbIK JKETKLTIKCi3. Bynm TemeH eHOeK OHIMALIri MeH
Oacekere KaOinmeTtinmikke okenemi. Emnmeri keiOip KeH OpBIHAApPHl 3aMaHayd KaOABIKTapMEH
XKaOIpIKTAJIFaH JKOHE JaMbIFaH MOJIIMETTEp TapaTy XKellIepiHe KapaMacTaH, oJapAblH eadyip 0eiri
KaHapTyabl Kaxer eremi. OchiFaH KapamacTaH, KaOBUITaHFaH IIapajiapblH apKacblHIa Tay-KeH
MEeTaJUTYypTHsi cajachiHAarbl eHOek eHiMauTiri 2022 sxputsl 2016 xbpUTMeH canbicThipranga 38,9%
eceni nen kytuiyae [4]. CoHblH IMIIHAE TEXHOJOTUSIAPABbIH TpaHCPEpPTIH bIHTATAHABIPATHIH
WHHOBAIMSUIBIK JK00ajap MeEH KOCIIOpbIHAAPAbl KapKbUIAHABIPY JKyiecl, KoCIOpbIHAAPAbIH
MHHOBAIMSUIBIK KbI3MET1 YIIIH BIHTAJAHABIPY KYpy apKbulbl. bemiHIN »kaTkaH KapaxkaT
kepcerkimTepi «{udpner Kazakcran» OargapiamacblH aijgarbl yaKbITTa KONTETeH AKOHOMHUKA
cayiajap/ibl KaMTHUTBITBIH JKOHE COHBIH HETI31HAE XalbIKTbIH oJI-ayKaThlH apTTBhIPYFa CEMNTIriH
TUTI3E€TIHIH TIEIAEH .
¥YcbIHBICTAP

XKorappima aram eTulreH HUQPIaHABIPY OSJICTEpIH KapacThlpa OTbIpa, 013 eniMizze
uupraHablpy KapKbIHABI XKYPIN JKaTKaHBIH KepeMi3. JlereHMeH, ocbl k00a ascbhiHga EnbachiHbIH
«bonamakka Oarmap: pyxaHu S>KaHFBIpY» Makanachl ascbiHAa aynapburraH Kiayc I[1IBaOGThIH
«TepTiHIIT MHAYCTPHAIILI PEBOJIIONUM» KITaOBIHIAAFBl OIpHEIIe TE3UCTEpre HETi3/eNie OTBIPHIII,
YKOOAHBIH OJIaH CalbIH JaMYBIH COTTI ICKE aChIpaThlH YCBIHBICTAP/IBI aTal 6TeHiK [5;6].

ABTOpBIH aWTYybIHAA JEPEKTEPAiH YJIKEH KOJIeMIHe KOJI JKETKi3e€ ajaThlH SKOHOMHKA
CEKTOPJIAphI OJIAp/IbIH HETI31H/Ie KaOBUIJaHATHIH MISITIMICP/IIH CalachiH, dCIpece KOCMapIbl TYPAC
TYOeTeisli  KakcapTyFa MYMKIHIIK anangel. bynm OaHKTIK KbI3METKE, 3aH KbI3METTEpIHE,
CaKTaHJBIPYFa, €CElKe anayFa, MEHEIKMEHTKE, KeHec Oepyre »oHEe ayIuTKe, METpOJIOTHSFa,
JICHCAyJIBIK CaKTayFa »JkoHe T.0.kemekrteceai EkiHmm »arblHaH, 3amMaHayW MIENIIMICPMEH
YCBHIHBUIATBIH JIOTUCTHKA KAaTThl JaMHUTHIH Oonanbl. Typil peHTara HEri3JieNreH KiIacCHKaJbIK
apTHIKIIBUIBIKTAPABIH,  POJi  TOMEHJCWII, ajd OHIMHIH TYTBIHYIIBUIBIK KAcCHETTEpl MeEH
TEXHOJIOTHSUIBIK ~pPEHTaHbIH NaiiachklHa JAeijaiablH  peni Temenzaewnl. JKammel anranja,
pecypcTapibl, OHBIH ilIiHAEe TaOUFU pecypcTapiAbl MaiganaHyIbIH YThIMIBUIBIFEl apTaJlbl, MbICAJIBI
«UIEpUHT SFHU, OOIIICY JKOHE aiHaIMalbl SKOHOMHKA, SFHH pecypcTapibl KaiiTa maiganaHaThbIH.
DKOHOMMKA alIbIK OoJiazpl, OOKaMabpl OONaAbl, OHBIH JaMybl Te3 XoHe Kyieni Oomaabl [6].
CoiikeciHmie, OCBIHBIH Heri3inae OipiHmni yebinbic, «udpaer Kazakcran» xobackl apkackiHaa 013
JIEPEeKTEPAIH YJIKEH KejleMiHe KoJa keTkizemid. Con nmepekrepai SKOHOMHMKAMBI3JBIH TYpJI
calajapblHIa THIMII MaianaHcaH eniMi3AiH Typhal camanapbiHa ocep eryre Oomansl. Kasipri
yakpITTa OU1iM Oepy calacklHIaFbl OaKanaBpuaT, MarucTparypara 0eyiHeTiH MeMJIEKETTIK IpaHTTap
alIbIK opi OapbIHINA afal ©TKI3UIreH TECT eMTUXaHHAH OTYl, OCHI IEPEKTEeP/Ii MailananyablH THIM/I1
KepceTKili. Opi COHBbIH Heri3ife 013 eniMi3ae OoJamiakra oyieyeTi jKOFapbl JOTMCTHKA CallaChlH
naMbiTa anambl3. Knayc [1IBaOTBIH Tarbl Oip OoipkamaHbIH Oipi MaMaHABIKTapAbIH €CKUIEpiHiH
KOMBLTYBI JKOHE KaHAJAPBIHBIH Maiina 00myblH aiiTcak Oomamsl. Meicanbl, 2020 xbpiigan Oactan
KOFaNbIll Oapa >KaTKaH MaMaHJBIKTap: pPaguo OMepaTophl, KiTalXaHAIIbl, MOIITAIIbI, KacCCHp,
KYPri3ylli, IITYpMaH, €CeMIl, TiriHIIi, KYMbIPaIIbl, YaKbIT CaKTayllbl, Oaraiayllibl, TOKbIMAIIbI,
3aHrep, HOTapuyc, MyFaliM, (apMaleBT, TEpaneBT, >KYpHAJIUCT, PHUIIATOP, JOTHCT, AUCIETYED.
Xana nambln Keje jkaTKaH MaMaHJIbIKTap: O1orep, aepekrep mapkerosiorsl, SCRUM mebepi, oHiM
umeci, UX/Ul nuzaiinepi, Jdepektep 3epTreyurici, OuomHdopmartuka, Ouodapmakosor,
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Helporicuxoor, 3D 6ackin mbFapy WHXKEHEPI KoHE Tarbl Oackanap maiaa 6oxyna. Kapam typcax,
KaHa MaMaHJBIKTAap KaTapblHAa CAHABIK KBI3METIEH OalIaHbICThl MaMaHJBIKTAp KeI, SFHU
«Uudpnsr  Kazakcran» xobacbl asChlHAAa 3aMaHayd MaMaHIBIKTap MEH coJlapFa KaXeTTi
KaOineTTepal OKBITY MaHBI3AbI OOJIBIN TaObUIaAbl. ©Opi OCBIHBI TUIMAI Naijanany enimi3fi
00JTalIaKThIH KaYITEepiH alIbIH aJbIl, MYMKIHIIKTEPIH HaianaHyFa MyMKIHIIIK Oepei.

KopbIThIHABI

Koperteiapinait kene, «{udpasr Kazakcran» jx00ackl OYTiHT1 yaKbpITTa KONITETeH OarbITTaphl
OOWBIHIIA 63 MIHACTTEPIH OpBIHIAN, MaKcaTTapblHA JKETim OThIp. KaszakcTaH yOIiH IocTypiri
HSKOHOMHKAHBIH KONTEreH canajapbl MU(PIaHABIPbUTYIa. AJ XalbIKKa IEH YKIMET apachbIHIaFrbl
apaKAlbIKTBIKTBl a3alTaThIH, Opl MEMJIEKETTIK KbI3METTEpl BIHFAWIbl €Ty YpIICI KapKbIH/IbI
Jamyja, coWKeciHIle, HUQPIBIK MEMJIEKeTKe Kelly Je jKy3ere aceblpbuiyna. CoHbIMEH KaTap,
MEMJICKETTIK JICHrelie JepeKTepl Oackapy KOJFa ajbIHBII, €JJIH TPaH3UTTIK OJICYeTIH amry
MakcaThlH/Ia VJIKEeH JKyMbIC xypridutyme. Ocwiran OaimanbicThl  «[{updusr  JKibek  xoJbi»
OaFpITBIHBIH JKYMBICTAphl OpBIHAANYAA. AJl MHHOBALUMSIIBIK AJKOXKYHE KYpBUIyFa TYpil arnal
xacanblHbIH Ka3zakcTaH TyprbIHIAPbIHBIH aJaMy KalWTalblH JaMbITY YIIIH KOITEereH >XYMbIC
YKACaAJIBIH]IBI, Opi XKacaIbIHOAKIIBI. Opl YCHIHBICTAp 06IMIHIE OCHI ’)K00aHbIH OOJaIarbiHa dJIEyeTT1
YJIKEH JiepeKTep MEH MaMaHJaHYIbIH aybICybIH KapacTbipiabl. Ockuiaiiiia, «udpner Kasakcran»
OarmapiiaMachIHBIH OYTiHI MEH €pTeH1 eNIMI3iH KapKbIH KETICTIriHIH Oipi Jen TaHbIcak OoJaIbl.
Comnaiia, 6ec OarbIT OOMBIHIIA KYMBIC o7 JI€ JKYPri3uryle, opi Oy KYMBIC MEMIIEKETTIK
OargapiaMaHbIH y3aK Mep3iMi MepcreKTUBagarbl MakcaThl KaszakcTaHabl caHIbIK SKOHOMUKAIIBIK
JamMy JKOJIbIHA JKeTeseye. by enimizaiH OyTiHi )koHe Ooaliarsl.
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MATEMATHUYECKOE MOJAEJIUPOBAHUE IMTPOLUECCA OBKUI'A KIIMHKEPA
IIPU ITIOJIYYEHUHU HEMEHTA

HEMEHT AJTY KE3IHJE KJIUHKEPJII KYWAJIPY ITPOIECTH
MATEMATHUKAJIBIK MOAEJIBAEY

MATHEMATICAL MODELING OF THE CLINKER FIRING PROCESS IN THE
PRODUCTION OF CEMENT

AHHOTANUA
MareMaTruueckne MOJEIu mpoliecca 00KHra, MPEACTaBICHHBIC B JIMTEPAType, B OCHOBHOM
pasnensoTes Ha Ba HaIlpaBJICHUS: H3y4YCHHUE (hMBUKO-XUMUYECKUX MIPOIIECCOB

KIIMHKEPOOOPa30BaHUS CO 3HAYUTEIHHBIM XMMHUYCCKUM YKJIOHOM, M M3yYCHHE TEIUIOTEXHHYECKUX
MPOLIECCOB MPOTEKAINUX B Iedax oOkura. 1 MOCTpOEHUS K€ CHCTEMbI PEryJIUPOBAHHUS
MPOLIECCOM TpeOyeTcsi MareMaThudeckas MOJeb, cojepxkamas B (GopMe IepeMEHHBIX MOICIH
M3MepseMbIC BEIIMYMHBI W YIPABJSIIOIIME BO3IACHCTBUS, W OTPAKAIOIIAS CBSI3b MEXIY JaHHBIMHU
IIEPEMEHHBIMU B JIMHAMHUKe. VIMeromuecss MaTeMaTHYSCKUE MO TEXHOJOTHYECKOIo Mporiecca
o0XHra OTPaXKArT OOJIBIIOE KOJMYECTBO (PH3UUCCKUX MApaMETPOB, KOTOPBIC TPYTHO U3MEPUTh
WIM PAacCYMTATh Ha OCHOBE M3MEPSICMBIX JaHHBIX. B mpejiaraeMoi craThe B KadyecTBE Mojeiei
JUHAMHMKH TIpollecca IPOKAJMBAaHMS KIMHKEpa B MPOIECCE TPUTOTOBJICHUS IIEMEHTa BO
BpAIAIONICHCsl TICYH HCIOJb3YIOT YpPaBHEHHE TEIUIOBOTO OallaHCa, OIMHUCHIBAIOIIECE H3MEHEHHE
(U3BHKO-XMMHUYECKHX CBOMCTB CMECH HCXOJHBIX MATEPHAJOB B MPOIECCe MPOKATMBAHUA.
[IpoBeneHo wuccieOBaHME MaTeMAaTUYECKOM MOJENM Tpolecca OOXKHra KIWHKepa C
WCIIOJIb30BAHNEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTUH, a IMEeHHO nporpaMMbel MATLAB
9 ¥ makeTa MOJIETUPOBAHUS TUHAMUYECKHUX chucTeM Simulink.

KiroueBble ciioBa: KIMHKEp, TEIJIOBOW OallaHC, TeMIepaTrypa, ylelbHas TeMJI0eMKOCTb,
CUCTeMa yIpaBJICHHUS.

AnaaTna. OebuerTe YChIHBUIFAH aThIC MPOIIECIHIH MAaTeMAaTUKAIBIK MOJEIbAEp] HEri3iHeH
eKki OarbITKa OeiliHeni: alTapibIKTal XUMHUSIBIK OeHIMAUIIrT Oap KIMHKEp TY3UTYiHIH (u3uka-
XUMHSUTBIK TIPOLIECTEPIH 3€PTTEY JKOHE MeIITep/ie KYPETiH KbUTy MpoiecTepin 3eprrey. [Ipouecti
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0ackapy KyHeciH Kypy YIIIH MOJeNb alHBIMANbUIAPEI TYPIHJE OJIIICHETIH MaMaiap MeH Oackapy
ocepyiepiH KAMTUTBIH J>KOHE JWHAMMKAIarbl OChl alHBIMaJbUIAD apachbIHAAFbl OalIaHBICTHI
KOPCETETIH MAaTEeMATHKAIBIK MOJENbh KaKeT. ATHIC TMPOLECIHIH KOJI JKETIMII MaTeMaTHUKAaJIbIK
MOJIENbJIEpP] OJIICHETIH MAJIMETTEp HETi3iHae eJIley HeMece €CENnTey KUBbIH OOJaThIH KONTereH
(GU3HKAIBIK MapamMeTpiaepai KepceTedi. ¥CBHIHBUIFAH Makajaja alHajIMallbl TeIITe [EeMEHT
naipiHnay mnporecinae KimHKepai KbI3AbIpy MPOLECIHIH JAWHAMHUKACBIHBIH MOJEIN peTiHge
KBI3ZBIPY MpoLeciHae OacTanmkel MaTepHajjap KOCHACHIHBIH (PHU3UKa-XUMUSIIBIK KAacHETTEPiHIH
©3repyiH CHIATTAWTBIH KBTIy TEMe-TeHIIr KoymaHbuiaabl. Kasipri 3amMaHfbl  aKmapaTThIK
TeXHOJorusuIapapl, aran aitkanga MATLAB 9 OGarmapinamaceiH kxoHe Simulink guHAMHKAIIBIK
KYHeNepiH MoJeNbJey MaKeTiH KOJIIaHa OTHIphIN, KIMHKep/i *Kary MpOLECiHIH MaTeMaTHKAaJIbIK
MOJIENTIH 3ePTTeY KYPri3uiii.

Tyiiin ce3nep: KIMHKEp, XbUTy OallaHCHI, TEMIIEPaTypa, HAKTHI KBUTY CHIHBIMIBUIBIFBL,
Oackapy xyiecl.

Annotation. Mathematical models of the firing process presented in the literature are mainly
divided into two directions: the study of physico-chemical processes of clinker formation with a
significant chemical bias, and the study of thermal processes occurring in firing furnaces. To build a
process control system, a mathematical model is required that contains measured values and control
actions in the form of model variables, and reflects the relationship between these variables in
dynamics. The available mathematical models of the firing process reflect a large number of
physical parameters that are difficult to measure or calculate based on the measured data. In the
proposed article, as models of the dynamics of the clinker calcination process during the preparation
of cement in a rotary Kiln, the heat balance equation describing the change in the physicochemical
properties of the mixture of starting materials during calcination is used. A study of a mathematical
model of the clinker firing process using modern information technologies, namely the MATLAB 9
program and the Simulink dynamic systems modeling package, has been carried out.

Keywords: clinker, thermal balance, temperature, specific heat, control system.

B nocnennue roael B Kazaxcrane HaOmtomaercs 3HaUMTENbHOE YBEIMYEHHE TEMIIOB pOCTa
CTPOUTENBCTBA. DTO MPOUCXOAUT, B OCHOBHOM, M3-3a YBEIMYMUBAIOIIECHCA MOTPEOHOCTH B KHIIbE
JUIA  BBIIIOJIHEHUS  MPOTpaMMbl, TMpUHATOM  mpaButTenbctBoM  PecnyOnuku — Kaszaxcran
«l"ocymapcTBeHHasi TporpaMma KUJIUIIHO-KOMMYHallbHOTO pa3Butus "Hypibl xep" na 2020 -
2025 ronmpl. OCHOBHOHM NIENBIO IPOTPaMMBI SIBJISIETCS YBEIWYCHHUE €KEroJHOro o0beMa BBOJA
JKUJIbS 32 CYET BCEX MCTOYHHMKOB (mHaHcupoBaHus a0 20,7 muH. kB. MeTpoB kK 2025 roay [1].
Ob6ecrnieuenne rpheKTUBHON PUHAHCOBO-XO3HCTBEHHON AEATEIHLHOCTH CTPOUTEIBHBIX KOMIIAHHIMA
3aBUCHT, B TOM 4YHCIIe, U OT KaueCTBa M CTOUMOCTH CTPOMTENbHBIX MAaTE€pPHaOB, B YaCTHOCTHU
neMeHTa. OCHOBHBIM ChIPbEM IS IIPOU3BOJICTBA LIEMEHTA SBJISIETCS KIIMHKEP. | TaBHBIM arperatom
JUIs 00KHTa IIEMEHTHOTO KJIIMHKepa SBJSETCS BPaIaroIascs neyb.

Jis  oOGocHOBaHUSI KpPUTEPUEB YOpPaBIEHHUS TMpolieccaMd OOXura IenecooOpa3Ho
HCII0JIb30BATh MIEPEMEHHBIE, OIpeesieMble (PU3UKO - XMMUUECKUMU MapaMeTpaMu COCTaBIISIOIINX
CMECH.

B kawectBe Mopeneil QUHAMHKHU TIpollecca Kak OOBEKTa YIpaBieHHUS MOTYT OBbITh
MCIOJIb30BaHbl YpaBHEHHs TEIIOBOTo OanaHca, OMUCHIBAIOIINE M3MEHEHHS (U3UKO-XUMHUYECKUX
CBOMCTB CBIPbEBOI1 CMeCH B Ipoliecce 00XKHUTa.

[Ipy mocTpoeHHHM aBTOMATU3MPOBAHHOW CHUCTEMBl YIPABIEHHUS CIIOXKHBIM OOBEKTOM
BO3HMKAeT 3ajJaya UACHTU(PUKAIMK TEKYyIIero COCTOSHHUS TMapaMeTpoB OOBEKTa U  €ro
MaTeMaTHYeCKOM MOJeIM C LEeNbl0 MPOTHO3a NPOTEKAHHWsS IIpollecca, a TaKkKe CHUHTEe3a
YIIPABJISIONIETO YCTPOHUCTBA, KOTOPOE OOECIIeunBaeT 3aJaHHOE 3HaYEHUE MepeMEHHBIX 00bheKkTa. B
mpolecce o0XKura KIMHKEpa MPOUCXOIAT (DU3HKO-XUMHUYECKHE, MEXaHUYECKHe, TeMIlepaTypHbIe
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BO3/ICWCTBUSL HAa CHIPbE, KOTOPbIE BOCHPUHHMAIOTCS OOJNBIIMM KOJUYECTBOM KOHTPOIHPYEMBIX
BEJIMYMH.

JUist TIOCTPOCHUSI CHCTEMBI PEryIUpOBaHUS MPOIECCOM TpedyeTcss MaTeMaTH4ecKas MOJIEIb,
comepxam@asi B (GopMe TMEPEeMEHHBIX MOJIENM H3MEpseMble BEIMYMHBI U  YIPaBIISAIOLINE
BO3JICHCTBUS, U OTpa)arollasl CBsI3b MEXAY JaHHBIMHU IepEeMEHHbIMU B AuHamuke. MmMeromuecs
MaTeMaTHYEeCKUE MOJICNIM TEXHOJOTHYECKOTO IMpolecca 00XKHUra CIUIIKOM CIOKHBI U OTPaKaloT
00JIBIIIOE KOJTUYECTBO (PU3NYECKUX MAapaMEeTPOB, KOTOPHIE TPYAHO HM3MEPHUTh WM PAacCUMTaTh Ha
OCHOBE U3MEPSEMBIX JIaHHBIX.

PazpaboTka mpeiaraeMoii MOJIENH BKJIIOYaeT TpU dTama. [lepBpld dTam - MOCTpOCHHE
TEOPETUYECKON AaHATUTUYECKOM MoJenu, oOecneuuBarolledl KauyeCTBEHHYI0 CXOJUMOCTb C
npoueccom. Ha BTopoMm »3Tame BBOJIMTCS NPOCTEUIIMN QJITOPUTM aJanTallid ¥ OLIEHUBAETCS
aJIeKBaTHOCTh ~ MoJenu mpomeccy. Ha TpetbeM 3Tame Ha  OCHOBAaHMM  JUIMTENbHOMN
SKCHEPUMEHTAJIbHOW NPOBEpKH JApeida MnapamMeTpoB MOJEIM COBEPUICHCTBYETCS aJITOPUTM
ajanranuu. PaccMoTpuMm neds Ais 00kKUra Kak 00beKT peryasuu TeMIepaTypbl areHTa CyLIKH.

V3MeHeHre TeMIiepaTyphbl ra30BOM COCTABJISFONICH 1S I-O¥ 30HBI M€Y MOKHO MPEJACTABUTh
ypaBHEHHEM TEIIOBOTO Oananca [3]:

*, g _ * * z G 0 m
¢,G T’ =c, (G -G )*T, +PF" -Q -Q, 1)
['ne, C, - ynenbHas TEIIIOEMKOCTh Ta30BOW CMECH,
T, i= 1.N - TeMIepaTypa ra3oBoii cMecH B i- if 30He,
g __ G
G® =G, +G;7, 2

G, - pacxof Bo3ayxa B 30HE TOPEJIOK,

z
Gi - pacxoj MmoJaBacMoro BO3Iyxa,

Gi(3 - pacxo1 OTOMPAEMBIX IBIMOBBIX T'a30B,
N- KoanuecTBo 30H,

G P
G = 0. X’ ©)
G

QG - TCIJIOTA CropaHurs TOILJIMBA,

X - CTEXUOMETPHUUCCKOEC COOTHOIICHUE I'a3a U BO3ayXa.

Jleast yacth ypaBHenus (1) mpejcTaBisieT MOTOK TeIUIa, IEPEHOCUMBIN Yepe3 TpaHumIly i-if u
(i+1)-ii 30H, mpaBas YyacTh MPEICTABICHA CIEIYIOIUMHU ClIaraeMbIMH:

ITepBoe cnaraemoe 0TOOpaXkaeT MOTOK TEIUa, EPEHOCHMOTO TOPSYMMH Ta3aMu MEXIY i-il 1
(i+1)-ii 3oHaMHu.

Bropoe ciaraemoe — TeImioBasi MOIIHOCTh Ta30BBIX TOPEJIOK B JIAHHOW 30HE (€CTECTBEHHO,
IPY OTCYTCTBHMH B 30HE Topesiok = 0).

Tpetuii uneH nMpaBoii YacTH — TEIUIOBBIC IOTEPH B OKPYKAIOIIYIO CPEy:

Q’ =K?SP (T -T,), 4)

rae TO - TEMIICpaTypa HAPYKHOI'O BO3AyXa,
Tiz - TEMIICpaTypa ropsa4ux ra3os,

Si0 - CyMMapHasl IJIOIIa/ib OrPaXKJaroIel MOBEPXHOCTH,
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K - k09 puImenHT Teronepeayn.

quBepTOC ci1aracMoc B HpaBOﬁ Y9aCTHU — KOJIMYCCTBO TCILIA, IICPCAaBaACMOC MaTCpUuaily

Mmoo C; Mi '(—rim _ NiTl)

Qi AL ()

m
rae Ti - TeMIIepaTypa MaTrepuaia B I-il 30He,

Cp - yAenbHas TeMIOEMKOCTh MaTepuaia,

M, - macca matepuana B I-if 30He,

At - Bpems IPOX0XkIeHUS I-if 30He.

[Tose Temmepatryp Marepuana ONPEAETSETCS KIACCUYECKHMM YPaBHEHHEM HECTAallMOHAPHOU
TGHJ’IOHpOBOJIHOCTI/I IJIA CUCTCMBbI 663 BHYTpeHHI/IX NCTOYHHUKOB TCILJIAa
2 2 2
ot o°TY 8T o712
C,p, —— = A,( + + ) (6)
e ot 9t ox? oy? oz? 7’

I'ne C, p, , A, - yAeIbHas TEMIOEMKOCTb, IIOTHOCTD, TETIONPOBOIHOCTh MaTepHaJa.

B kadecTBe HaYaIbHBIX YCIOBHI MOXHO MPHHSATH TEMIIEPATypy MaTepuaia Ha Boixoje u3 (i -
1)-ii 30HBI

TioI (O0) = Gi(il (At), (7)
['pannunbIe ycmoBus:
oT.°
<; (T, _Tiq| o :hx) :ﬂ'q—a )
x ' X x=0,x=hx
OT.®
(T =T )= A ’ (8)
YV o ly—0.y=hy
oT.°
i (Tiq _Tiq z=0 z—hz) Iﬂq I ’
=0,z= oz _
z=0,z=hz
3necsk hx, hy, hz - Tonmuaa nmporpeBaeMoro Marepraia B COOTBETCTBYIOIIMX HAIPABICHHSIX

(x,y,2).

Jdns  mojenupoBaHMs  OO0bekTa M (OPMHUpPOBaHMS  YHOPABISAIOIIMX — aITOPUTMOB
middepeHLnanbHble  ypaBHEHUST € TPaHUYHBIMU  YCIOBHUSMHU IpPEoOpa3yloTcss B CUCTEMY
anreOpandeckux ypaBHEHHH, COOTBETCTBYIOIIMX KOHEYHO-PA3HOCTHON CXeMe.

JUia  monenupoBaHUs cucTeMbl Bocnosb3yeMcs npuioxkenueM SIMULINK  makera
MIPUKIIAJHOTO MporpammHoro obecreuenuss MATLAB 9.

Mojens, onuckiBaeMasi ypaBHeHHEM (6) ¢ y4eTOM I'paHMYHBIX ycloBuUil (8) mpeacTaBieHa Ha
pucyHke 1.
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AHAJIN3 IPUMEHEHUS CUCTEMBI JIEKTPOHHOI'O
JOKYMEHTOOBOPOTA B ABUAIIUUA

ABHUAIUSIIA DJEKTPOHABIK KYJKAT AMHAJIBIMBI )KYWECTH
KOJIIAHY/BI TAJIJIAY

ANALYSIS OF THE APPLICATION OF THE ELECTRONIC DOCUMENT
MANAGEMENT SYSTEM IN AVIATION

AHHoTauusl. [lens: omnpenenuTh TMOJHBIM W Oe30macHbIl Mpolecc MNPUMEHEHUs
ANIEKTPOHHOTO TIOKYyMEHTOO000pOTA.

Memooonoeusa. B xome mnpoBeAeHHUsS HCCIeNOBaHMS ObUIM HMCIHOJIb30BaHbI CIIEAYIOLIUE
METO/IBI:

1) KOMMYHHMKAIIHOHHBIN aHAITU3;

2) GYHKIIHOHAIBHBIN aHAITU3;

3) IMBEPCHOHHBIN aHAIIN3;

4) cHHEpreTHYECKHA aHaJIH3;

5) cuHTes.

Obnacmv  npumenenus. JlanHas pabota MoOXeT ObITb TNpUMEHEHAa B  KauecTBe
BCIIOMOTaTeJIbHOTO  HUCCIEAOBaHUA TMpU  (HOPMUPOBAHUM  allapaTHOT0O U MPOTPaMMHOIO
obecrniedeHus Ui MIPUMEHEHUS AIEKTPOHHOTO JOKYMEHTO000poTa.

Pe3ynemamol. Pesynbraramu JTaHHOU paOOTHI SIBIISIFOTCSI:

1) mepBUYHOE MpEACTABICHNE 00 OCHOBHBIX JOKYMEHTAX B aBUAIMOHHOM OTpacu;

2) OCHOBHBIE JIEMEHTBI JJOKYMEHTOO0OPOTA B aBHAIIHH;

3) peKOMeHIAIMK TI0 BEACHHUIO AJIEKTPOHHOTO TOKYMEHTO000pOTa.

Bwvisoowr. Tlo pesynbraTaM NpOBENEHHOTO HCCIEIOBaHHUS ObUIM TONYYEHBI CIEIYIONINe
BBIBO/IBI:

1) 1OKyMEHTOOOOPOT SBJSETCS KOMILIEKCHBIM — IPOILECCOM, OTHOCSIIMMCS KaKk KO
BCIIOMOTaTeJIbHOMY MPOU3BOJICTBY, TaK U K OCHOBHOMY;;

2) onHOW W3 Mep obecrieueHUs OE30MACHOCTH B acleKTe COXPAHHOCTH JOKYMEHTOOOOpOTa
SBIISIETCS PE3€PBHOE KOMMMPOBAHUE U BHIBOJ JOKYMEHTOB B MaTepUaTbHOM BHUJIE.

KiroueBble c10Ba:  2JIEKTPOHHBIA  TOKYMEHTOOOOPOT, aHAJIW3  JIOKYMEHTOO00OpOTa,
JOKYMEHTOO0OPOT B aBHAllMH, CTAaHAAPTHI TIOKYMEHT0000pOTa, 6€30MacHbIM JOKyMEHTOOOOPOT.

Angarna. Maxcamoi: DIEKTPOHIBIK KY>KAaT alfHAIBIMBIH KOJIAHYABIH TOJBIK KOHE Kayirci3
MIPOIIECIH aHBIKTAY.
9oicHamacsl. 3epTTey OaphIChIHIA KeNeci SIicTep KONIaHbLIIbL:
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1) KOMMYHUKAIUSIIBIK TaJ1aay;

2) OyHKIMOHAIIBIK TaJay;

3) AUBEpPCUATIBIK TalAAY;

4) cuHepreTUKaJbIK Tajaay;

5) cunTes.

Konoany canacel. by »)ymbIC 37€KTPOHJIBIK KYKAT aifHAIBIMBIH KOJAAHY YIIIH armapaTThIK
XKoHe OarmapiaMaiblK KaMTaMachl3 €Tyl KaJbIITACTBIPYy Ke3iHAEe KOMEKIIl 3epTTey peTiHnae
KOJIJAHBLTYbI MYMKIH.

Homuoicenepi. Ochl )KyMBICTBIH HOTHXKEIEI:

1) aBmanms canaceIHIAFbl HET13T1 KY)KaTTap Typasibl 0acTarKbl YChIHY;

2) aBuaIUsAIaFbl KYKaT aifHAIBIMBIHBIH HET13T1 JJIEMEHTTEDI;

3) ANMEeKTPOHIBIK KYKaT alHAJIBIMBIH JKYPIi3y *KOHIH/IET1 YChIHbIMIApAbl KAMTYFa THIC.

TyxbippiMaap. 3epTTey HOTHKeNepl OOMbIHILA Kelecl TYKbIPbIMIAP aJlbIHIbL:

1) KyxaT alfHaJIBIMBI KOCAJIKbl OHJIPICKE JI€, HET13T'1 OHIPICKE /1€ KaThICThl KEeIIEH 1 MPOoLecc
00BI TaOBUIAARL;

2) KyKar alHaJbIMBIHBIH CaKTaJlybl AacleKTICIHIE KayilCI3MIKTI KaMTaMachl3 €Ty
miapajgapblHbIH OIpl PE3epBTIK KOIIipy >KOHE Ky)KaTrTaplbl MaTepUalJIbIK TYpAE LIbIFapy OOJIBIM
TaObLIa/IbI.

Tyiiin ce3aep: >IEKTPOHABIK KYXKaT alfHaIbIMBL, KY)KaT ailHaJbIMBIH TaJlgay, aBUAllUsiIarbl
Ky’KaT aifHaJIbIMBI, Ky’KaT aifHaJIbIMBIHBIH CTaHAApTTaphl, Kayilnci3 Ky»KaT aiiHaJIbIMBbI.

Abstracrt. Purpose: to define a complete and safe process of electronic document
management.

Methodology. During the research, the following methods were used:

1) communication analysis;

2) functional analysis;

3) sabotage analysis;

4) synergetic analysis;

5) synthesis.

Scope of application. This work can be applied as an auxiliary research in the formation of
hardware and software for the use of electronic document management.

Results. The results of this work are:

1) initial understanding of the main documents in the aviation industry;

2) the main elements of document management in aviation;

3) recommendations on electronic document management.

Conclusions. According to the results of the study , the following conclusions were obtained:

1) document management is a complex process related to both auxiliary production and main
production;

2) one of the security measures in the aspect of document security is the backup and output of
documents in material form.

Keywords: electronic document management, document management analysis, document
management in aviation, document management standards, secure document management.

BBenenue

CoBpemeHHast aBUAIUS SBISETCS MOMHO(PYHKIIMOHANBFHON KOMILJIEKCHOM oTpacibio. OHa B
KauecTBe MOTPeOUTENs UMEeT psiJl TpeOOBaHMIA, KOTOPBIM cO BpeMeHeM MOBhIIIaeTcs. B HacTosmumit
MOMEHT, C YY€TOM TEHACHIMU HU(PPOBU3AIMU JOKYMEHTHPOBAHUS M TPUMEHEHUS MH(PPOBBIX
YCTPOMCTB TSl TOKyMEHTHUPOBAHUS, B aBHAIIMIO aKTUBHO BHENPSIETCS] cHUCTEMa JTOKYyMEHTOO00pOoTa
aBHAIIMOHHON TEXHUKHU.
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Tak kKak JOKyMEHTOOOOPOT SIBISIETCS OYE€Hb €MKHUM CETMEHTOM JIIO00TO MPEANPHUSITHS, TO
BO3HUKAeT HEOOXOAMMOCTh KaueCTBEHHOM TMOATOTOBKM KaJpoB, a TaK K€ TOATOTOBKU
KaueCTBEHHOTI'0 IporpaMMHoro obdecrneuenus [1].

B Hactosimee Bpems ummeercs psia uccienoBaHuidl. B ogHOM M3 HuX copMynHpoBaHBI
cienyroume TpeOoBaHUs:

1) obecrieueHre COXPAaHHOCTH KOMIUICKTHOCTH JIOKYMEHTOB;
2) TIOBBIIICHHE CKOPOCTH 3aIOJHEHHs (OPM B JIOKYMEHTAIINH;
3) cCHIKCHHE 3aTpaT Ha 00eCIeueHHEe COXPAaHHOCTH JIOKYMEHTOB[2].

OcHoBHAasI 4aCTh

Jnst  mpoBeneHUsT aHalIM3a  PacCMOTPUM  HEKOTOPBIM  MPOIECC, COMPOBOXKIAEMBII
JOKYyMEHTOO0OOpOTOM. UJNIeHBI HMH)KEHEPHOW CIy)KOBbl aBHANPEANPUATHS JUIS  MPOU3BOJCTBA
00CITYy)KUBAaHUS WM PEMOHTA ABUAIIMOHHOW TEXHUKH OOSI3aHBI UMETh KOMIUIEKT JOKYMEHTOB OT
MIPOU3BOUTEIIS ABHAITMOHHON TEXHUKHU. B KOMIUIEKT TOKYMEHTAIIMU BXOIST:

1) kapTa TEXHHUYECKOTO OIMCAHUs, KOTOpas COJEPXKHUT MMOAPOOHBIE CXEMbl M YEPTEHKH
ABUAIIMOHHOM TEXHHUKH, a TAK)KE CIIOBECHOE OIMCAHME;

2) pyKOBOJCTBO 10 JIETHOW 3KCIUTyaTallMH, KOTOPOE COAEPIKUT MHCTPYKIIUU 10 MPHMEHEHHUIO
ABUAIIMOHHON TEXHUKH BO BPEMS TIOJIETA;

3) pyKOBOJCTBO M0 TEXHHUYECKOW OKCIUTyaTallud, KOTOPOE COJACPKHUT HHCTPYKIUU TIO
MMPUMEHECHHIO aBUAIIMOHHOM TEXHUKH Ha 3€MJIE B €€ 0O0CITY)KHBaHUIO;

4) PyKOBOJCTBO 10 TEXHOJOTHH PEMOHTA, KOTOPOE COMAEPIKUT MHCTPYKIIMU TI0 TPOHU3BOACTBY
pEMOHTA;

5) MOHOMEPHYIO JTOKYMEHTAINIO, B KOTOPOH 3a()UKCHPOBAHBI HOMEpA CIUHMIL aBUAI[HOHHOMN
TEXHUKHU U 3alMCaHbl MPOU3BEICHHBIE J0Pa00TKH, MOIU(PUKAIIMA U PEMOHTHBIE PaOOTHI.

[IpuBeneHHBIN MepevYeHb HE SBISETCS UCUEPIIBIBAIOIINM, HO TIO3BOJISIET OTPA3UTh IMEPBUYHBIE
MOTPEOHOCTH TIEpCOHAa, OTHOCSIIIErOCs K KaTeropuu TexHudeckoro. C ydeToM MacimTaOupOBaHUS
Y KOHKAaTCHAIIMH CIIY’KO BO3HUKAET MCKYCCTBEHHOE 3aMeJICHUE MPOIECCOB JOKYMEHTOO0OPOTA, 10
MPUYMHE OTCYTCTBHUS BICOKOCKOPOCTHBIX MarucTpaiiel Juisi JoKkymMmeHToobopora. B cinyuae BeneHus
JIOKyMEHTO00OpOoTa Takoro macmrtaba B OyMa)XKHOM BHJIE, KPOME HCKYCCTBEHHOTO 3aMeIJICHUS
BO3HHUKAET U PHUCK yTPaThI IIEJIOCTHOCTH JOKYMEHTOO0OPOTA.

Takum obOpazoM mpoOiieM CTano ABE, JUIsl UX PEHICHUS MOXKHO OTACIBHO HAHATH MEPCOHA
JUISI BEICHUSI IOKyMEHTO0OopoTa. OHAKO YYUTHIBAs MaciiTad, BOZHUKAIOT OOJBIIME 3aTpaThl HA
nepcoHai [3].

Haumnast ¢ 3Toro mMoMeHTa HEOOXOIUMO NTPEnOCTaBUTh A(G(HEKTHBHOE PEIICHHE, KOTOPOE
MTO3BOJINJIO OBl MPOU3BECTH ONTUMHU3AIMIO MPOU3BOCTBA HE TOJIBKO C TOUYKH 3PEHUS KaueCTBECHHOM
MOJITOTOBKHM TEpPCOHANa, HO M C TOYKH 3PEHUS COJEPIKATENBHOCTH TPYIOEMKHX IporeccoB. B
HACTOsIIEe BPeMs UMEIOT MECTO OBITh MPEUIOKEHHUS 10 BHEIPEHUIO CUCTEMBI IOKyMEHTO000pOTa C
CUCTEMOU MEHEKMEHTa KauyecTBa MPEI0CTaBISEMBIX YCIYT U TOBapoB [4].

Hcxonss W3 NpemyiokeHHsI MO BHEIPEHUIO CHUCTEMbl MEHEKMEHTA KauyeCTBa BO3HHUKACT
JOTIOJIHUTENbHAS TMOTPEOHOCTh B PACHIMPEHUM T[aKeTa JOKYMEHTAllMd U YBEJIUYUBACTCS
KBanu(UKaIMOHHAs U KaJlpoBas MOTPeOHOCTh. B cBOIO odepenp AaHHbIE TOTPEOHOCTH MOTYT OBITh
pElIeHbl TpHU TOMOIIM WH(MOPMAIIMOHHO-KOMMYHUKAITMOHHBIX PATUOTEXHUYECKUX U OMNTHKO-
U (POBBIX YCTPOUCTB.

PaccmoTpuM peanuzanuu  aBTOMaTH3alui  OUGPOBOTO JIOKYyMEHTOOOOpPOTa C  y4EeTOM
pa3IMYHBIX TEXHOJOTHH. B mepByro ouepenb paccMOTpPUM pealn3alydi0 IPU MOMOIIM OTIIHKO-
M(POBBIX TEXHONOTHI. B mepByro ouepenb, ¢ LEIbI0 MOBBIIIEHUS OMEPATUBHOCTH 3aMOHEHUS
JOKYMEHTAIINH, He0OX0TUMO MPETyCMOTPETh TEXHUUECKOE PAClO3HOBAHHUE TEXHUKHU. J{Jisi ONTHKO-
U(POBBIX CHUCTEM TAaKUMHU TEXHOJOTHSMHU pacrmo3HoBaHus sBIsitoTcs QR kom u mTpux-ko.
Hcnonw3ys ontuyeckoe pacrno3HOBaHUE JaHHBIX KOJOB MOMKHO HCIIOJIB30BaTh MNPOTPAMMHOE
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obecrieyeHne g Tepexoja B OKHO WJIM Ha CTpPaHMIy JAaHHOTO wu3zaenus. lhe mmeercs yxe
3aIl0JIHEHHAs €ro JOKyMEHTTauus. Takke JONOJHUTEIBHO MOXHO aBTOMAaTU3UPOBATh 3allOJHEHUE
TUIHYHBIX JIEMEHTOB JIOKYMEHTAIMH, B TOM YHCIIE CEpUtHBIE HOMEpAa U UCTOPUIO MOIU(PUKAIIUHA.
B mocnenyromem oOCITyKHBaOMEMy MEPCOHATY HEOOXOauMo OyleT JIMIIb BBIOPATh OIWH W3
HECKOJIbKUX BapHaHTOB OTBETOB IIPU 3allOJIHEHUU JIOKYyMEHTAa M IpU HEOOXOJUMOCTH BHECTH
3aMETKH B COOTBETCTBYMoIIee rnosie. OnuiieM npolecc Mociaei0BareabHO: MPOU3BECTH ONO3HAHNE
W3JIeNIMs aBUALIMOHHON TEXHUKHU IIPU ITOMOIIH KOJIa;

1) 3anoaHUTH MIA0JI0H TOKYMEHTAIMH;

2) BHECTH 3aMETKH U MPEIJI0KCHHS,;

3) 3aBepiIuTh PabOTy C TOKYMEHTOM, TIO/IKCATh €ro M OTIPABUTh HA YCTPOHCTBO XpaHCHHUSI.

JlanHbIil crOoco0 BeneHUs JOKYMEHTAIlMM HMMEET TMPEUMYIIECTBO, KaXKI0€ H3/CINe
UICHTUPUIUPYETCS MO0 OTAEIbHOCTH U UMEET FOTOBbIE IIA0MOHBI JIJIS 3alIOJIHEHUS. DTO MO3BOJISIET
n30eXarh OMMOO0K PU 3alI0JHEHUH JOKYMEHTOB YCTAHOBJIEHHON (POPMBI ISl KaXKJOT0 U3/AEHs, a
BMECTE€ C TEM M YCTaHABJIMBaThb COOTBETCTBYIOIIMM THUIl JaHHBIX B TUNHM3UPOBAHHBIX rpadax Ha
3aI0JIHEHUE.

HenocratkoM naHHOro crioco6a sIBIsieTCsSl 3aBUCHUMOCTh OT BHU3YyaJIbHOM BUJIMMOCTH KOJIOB.
UTto Takke JT0JKHO YUYUTHIBaThCS MPH pa3MELIEHUH KOJO0B. boiiee Toro, HEKOTOpbIE U3ENNS MOTYT
OBITh PACIIONIOKEHBI BHYTPH JIPYTHX, YTO B CBOIO ouepeab TpeOyeT pa30opa Uil BCKPHITHS TaKOBBIX
JUIS 3all0JIHEHUS U JajbHemel paboTel. OTO HE MPAKTUYHO.

CrnenyromuMH KaHAMJATaMH Ha PAacCMOTPEHHE B KaueCTBE CpEACTBAa aBTOMATHU3aLMU U
uudpoBuzaun JokymeHToobopota spistorca TexHojgoruu NFC u RFID. Ux ommuuntensHoiM
YepToi SBISETCS TO, YTO OHMU CIOCOOHBI OMO3HOBATh Jpyrue OOBEKThl C METKAMHM B 30HE MX
nevicteus. IIpy 5TOM KOJIMYECTBO METOK OrPaHUYMBACTCS TEXHUYECKUMHU BO3MOXKHOCTSIMH,
KOTOPBIE MO’KHO PACIIUPATE.

Onuiiem mporece MNo3TamHo:

1) coTpyaHUK ¢ MHICHTH(GHIUPYIONIMM YCTPOHCTBOM HOAXOMUT K M3ACNUSIM aBHAIMOHHOM
TEXHUKH;

2) uACHTUHIMPYIOLIEe YCTPOHCTBO MPOU3BOAUT OIO3HAHHE W3ICIHHA W IPOU3BOINUT
3al0JIHEHHE TIOKYMEHTALUU B CTaHAAPTHBIX A0I0HAX C yYeTOM THUIIM3alUK JaHHBIX;

3) COTpYIHHK MPOBEPSET KOPPEKTHOCTh, 3aBEpUIACT pabOTy ¢ IOKyMEHTAMH M OTIIPABIISCT
JOKYMEHTBI Ha YCTPONCTBO XPAHEHUS.

OCHOBHBIM IIPEUMYILECTBOM JTAHHBIX TEXHOJIOTUH SBISAETCSA TO YTO €JMHOBPEMEHHO MOKHO
IIPOM3BECTH ABTOMATUYECKOE 3allOJHEHHE MHOXKECTBAa JOKyMeHTOB. IIpu 3ToM Her morpeGHOCTH B
IPSIMOM 3PUTEILHOM WU (PU3MUECKOM KOHTAKTE.

Henocrarkom Takoro merona sBIsETCS MOTPEOHOCTh B PaJIMOCOBMECTUMOCTU YCTPOMCTB ¢
JIAHHOM TEXHOJIOIMeH, TaK Kak cucTeMa OyzeT ¢ MOBBIIIEHHOW KOMIUIEKCHOCTBIO [5].

3akiaouenue

[IpoBeneHHOE HCCICNOBAaHUE MPEAOCTABISAET KOMIIAKTHOE TEXHHYECKOE pEIICHHE C
MHUHHMQJIBHBIMHA 3aTpaTaMHd 110 BpEMEHHM M (UHAHCAM Ha aBTOMATH3AIUI0 U LHU(PPOBH3AIUIO
JOKYMEHTO000pOoTa. Hccnenosanue HalleJICHO Ha MIPEI0CTABICHUE 0e30macHoro
IOKyMeHTooOopoTa. Takke ObLIM ONMUCAaHBI MEphl MO aBTOMAaTH3AIlMH C TMEPBUYHON OIEHKON
CTENEHM AaBTOMATH3allMd Ha YPOBHE 3alOJHEHUs JOKYMEHTAallMM M OINO3HaHUS W3AeTui
aBUAIlMOHHOM TEXHUKH.

llenp nmaHHOTO wuCCIeAOBaHUA AOocTUTHYTa. [Ipeanmaraembie Mepbl CIOCOOHBI TMOBBICUTH
ypOBEHb 0€30MaCHOCTH JOKYMEHTOO0OpOTa B acmekTe denoBedeckoro ¢akropa. B nmanpHeiimem
JAHHO€ HCCIEIOBAaHUE MOXHO BHEIPHUTH B JIOOYIO OTpacib. TakkKe 3TO MOXKET MOCIYKHUTh
pecTaHAapTH3aAINN JOKyMEHTOO00POTa C CO3IaHUEM OOBEIMHEHHBIX OAHKOB JOKYMEHTOO0OpOTa U
aBTOMATH3AIMH UX PAOOTHI MO0 OTYETHBIM JOKYMEHTaM B MEKOTPACIEBBIX (popMaTax.
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LINGUISTICS IN EDUCATION
JIMHI'BUCTHUKA B OBPA3OBAHUU
BIJIIM BEPYJIET'T IMHI'BUCTHUKA

Abstract. In this article it is considered problems of the use of linguistics in education is
continuing to grow, and is often cross-disciplinary in nature. Not only is it utilized by language
instructors, it is also used in early childhood development, psychology and anthropology education,
as well. Linguistics is not only the study of language, but also includes the evolution and historical
context of language, speech and memory development. For this decision the main objectives are
defined, and scientific prerequisites are revealed.

Keywords: linguistics in education, conversational speech, formal speech, and abstract rules,
conceptual model, theory.
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AHHoTanusl. B naHHOI cTaThe paccMaTpuBaeTcs IpodiieMa UCIIOIb30BaHUS JIMHIBUCTUKY B
0o0pa3oBaHuM, KOTOpasi MPOJOJKAET PACTH M YacTO HOCHT MEXIUCHUIUIMHAPHBIA xapakTtep. OH
HCIIOJIB3YCTCA HC TOJIBKO MPENIOAaBaTCIIIMHM A3blKa, HO TAKXKC HCIOJIb3YCTCS IJIA 06yqu1/1;1 neTeﬁ
MJIQJILIET0 BO3pacTa, NCUXOJIOTMM U aHTPONOJOruu. JIMHrBHCTHKA - 3TO HE TOJBKO H3y4YEHHE
SA3bIKAa, HO TAKXKC BKJIOYACT B ceost 3BOJIIOIIUIO U I/ICTOpI/I‘-IeCKI/Iﬁ KOHTCKCT pa3BUTHUSA SA3bIKA, pCUU U
IIaMsTH.

KiawueBble cjioBa: IUHTBHCTHKAa B 00pa3oBaHWHM, pasroBop, (QopManbHas pedb H
aOCTpakTHBIC IPAaBUJIA, KOHIIETITyaIbHASI MOJIENb, TEOPHSL.

Angatna byn Makanajga JTHHTBUCTHKAHBI OUTiM Oepyne KOJIaHy Mocelenepi YHeMi ecim
KeNeTiH1 JkoHe KoOiHece ToHapalblK cumarra Oojaapl jgen caHadaabl. On  TeK  TULAIK
HYCKayIIblJIJapMEH FaHa €MeC, COHBIMEH KaTap epTe J>KacTaH JaMblll, IICHXOJOTHSAa >KOHE
aHTPONOJIOTUsAA KOoJlaHbl1abl. JIMHrBUCTHKA - OYJI TEK TUII1 3epTTey FaHa eMec, COHbIMEH KaTap
TUI/1H 3BOJIOLUSACH] MEH TapUXU KOHTEKCTI, COMJIEY MEH €CTe CaKTay/blH JaMybl. by yIIIiH Heri3ri
MIH/IETTEp aHBIKTAJIBII, FEUTBIMU AJIFBIIIAPTTAP AIIBLUIIBI.

Tyiiin ce3aep: OuTiM Oepy/eri JIMHTBUCTHKA, SHTIMeENeCy, (hopMaibIbl COMICY KoHE TEPEKCI3
epexenep, TYKbIPbIMIaMaJIbIK MOJIENb, TEOPHSI.

In general, linguistics is the science of language learning, so it is of great importance for
teachers of foreign languages. Its main task is to describe in more detail the origin of words and
languages, how these words were used historically and their meaning in the modern world. All in
all, this approach to language teaching makes it easier and improves the perception of the tasks and
expectations of the work.

Linguistics in education continues to gain momentum and increasingly in an interdisciplinary
way. It is increasingly being applied both by foreign language teachers and in early childhood
development education, psychology, and anthropology. Also, its application speaks to the evolution
and development of language, speech, and memory. It includes the structure and meaning of speech
and written languages, as well as an understanding of the context in which certain words are used.

Linguistics is very important in teaching a foreign language because learning about the origins
of words provides an opportunity immerse yourself in the culture of the language. It is very
important to distinguish between colloquial and formal speech, as well as to understand the norms
of the use of words in different cultures. For example, regional dialects in different regions of the
same country. For teachers of English, linguistics is of particular importance. Linguistics helps
students understand the meaning of sayings and phrases and their historical origins that may have
lost relevance or meaning in our day. It is also one integral part in combating the self-deprecation of
language in the use of common words that may have inappropriate and offensive meanings in the
modern world. Updated strategies in the social and economic development of modern Kazakhstan
have changed the requirements for modern education. The knowledge-centered approach has been
replaced by a competency-based approach, which indicates an impressive change in the training of
skilled modern professionals, with the ability to solve problems in critical situations. The Bologna
process showed the need for self-development and professional development in the chosen
profession throughout life. This is necessary for competitiveness and the use of new technologies,
which leads to improved social cohesion, equal opportunities and quality of life. Lifelong learning
FL is very important today. Lifelong learning is a continuous learning process that allows students
to acquire and update knowledge, skills, and competencies at different stages of their lives and in
different learning environments, both formal and informal. The process of globalization in all
spheres of life makes it necessary to consider education on a global scale. That is why it is
extremely important to define what an educational paradigm is. Recently, a new philosophy of
education, a new paradigm of education, has been frequently mentioned. Webster's Dictionary
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mentions that a paradigm is a philosophical and theoretical basis for a subject, which formulates
laws and experiments conducted to support them."

Paradigm from the Greek meaning model and theory, in general means the original model and
methods of research that are used at a certain period in the scientific world. Which means that it is
the beginning of any science. Also, a paradigm is a conceptual model, a theory, a set of principles
that permeate the entire process of scientific research. In modern philosophy, the term "Paradigm"
denotes a system of theoretical-methodological and archaeological settings. But a paradigm of
education means a kind of educational change of principles, content and goals. The term was first
used by Bergman and later by Kuhn. Many scholars interpret it as a category of scientific cognition.
The new educational paradigm implies revolutionary changes in education, a new mission of
education, a new vision of the ultimate goal, levels of education, and the role of students in the FFE
process. The main components of the Paradigm are: conceptual ideas, scientific foundations,
principles, strategic goals, programs, technologies and resources. The Paradigm serves as a
regulating factor for methodologies. The term "methodology" refers to the scope of methods and
principles of cognition in a particular science. Methodology can be philosophical, humanistic,
cultural, anthropological.

Different educational systems vary from country to country, which naturally exposes the
process of globalization to the necessary coordination of different educational systems in order to
create a unique educational Paradigm that could guarantee success. But there are certain reasons
that inhibit the process of integration into the global educational sphere:

1. points of difference in the system of secondary education , it’s structure, periods of
duration in different countries;

2. points of difference in the variety of organizational forms of education in our
country and abroad,;

3. points of difference in the content of education, in the approaches to secondary , high,
higher professional education and the systems of certification;

4. points of difference in the philosophy and methodologies of education in different countries
determined by their socio-national characteristics.

Different countries have different approaches to this problem and different ways of solving it:

A) by way of creating a doctrine of Education;

B) by way of modernization of the system of Education;

C) by way of Educational Reform which is most rational due to the following reasons:

- The perspectives of the development of any country are determined by the quality and
intellectual potential of the country;

- There is a gap between the requirements of life and the professional qualities of modern
specialists who are not always mobile and adequately ready to the challenges of the world;

- All the innovational technologies are brought from abroad; there no home-made innovative
technologies yet;

- The existing system of education is based mostly on the obsolete methodological platform of
Education incapable to use creative forms of teaching to achieve the final results;

-The Reform of the national system of Education makes it necessary to transform the static
structure into a dynamic process of S-S interaction. That is, the social roles of teachers in this
process are to be changed. The idea of educational partnership in the process of teaching implies
that the teacher’s role is not only to give knowledge; his role is that of monitoring students’ search
for knowledge in order to form professional skills in his field.

Methodology, as a philosophical study, is of great importance for the cognition of FLT.

FLT practice shows that it is impossible to solve new methodological problems on the basis of
old traditional methodological approaches. This rule works in all circumstances. Among the old
traditional methodological approaches we can mention the Behaviorist, Cognitive, Communicative,
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Personality-oriented and Linguocultural approaches. As you know, approach has a more general
theoretical orientation, a strategy to FLT, while method means only one way of implementing the
approach in practice. Particularly about the tactics you choose to practice in the classroom, to teach
FL.

The concept of "Methodology™ means the theoretical study of the scope of the methods and
principles of cognition in the field of a particular science should not be confused with:
1) a system of language instruction based either on a particular theory of language or on a particular
theory of instruction, or (usually) on both,
2) a method used in the classroom 3) FLT methodology - the theory of foreign language teaching. It
is a system of methodological principles and methods of scientific knowledge. The main
characteristic of the methodology is its consistency, a systematic approach to scientific knowledge.
The conceptual basis of the modern methodology of teaching FL is integrally reflected by the
following methodological principles: cognitive, communicative-semantic, linguocultural,
sociocultural, personality-oriented (or reflexive-developing), they are implemented in methods,
goals, content and technologies. So, the category of principles denotes the methodological
provisions, guidelines that are implemented in the goals, content, means, organization of PPE,
which determine our tactics and strategies aimed at intercultural communicative competence and
the formation of the ICC personality. This complex structure is an integral part of the FLT process
and a process of another category that requires our attention in the category of the methodological
system. It is a generalized model of the FLT process that follows a specific methodological concept.
Traditional didactic principles are no longer sufficient for complex FLT. It is a system of
methodological principles and methods of scientific knowledge. The main characteristic of the
methodology is its consistency, a systematic approach to scientific knowledge. The conceptual basis
of the modern methodology of teaching FL is integrally reflected by the following methodological
principles: cognitive, communicative-semantic, linguocultural, sociocultural, personality-oriented
(or reflexive-developing), they are implemented in methods, goals, content and technologies. So,
the category of principles denotes the methodological provisions, guidelines that are implemented
in the goals, content, means, organization of PPE, which determine our tactics and strategies aimed
at intercultural communicative competence and the formation of the ICC personality. This complex
structure is an integral part of the FLT process and a process of another category that requires our
attention in the category of the methodological system. It is a generalized model of the FLT process
that follows a specific methodological concept. Traditional didactic principles are no longer
sufficient for complex FLT.
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PROFESSIONAL SKILLS FORMATION OF AVIATION COLLEGE STUDENTS
DURING THE PRACTICE "AIR TICKET BOOKING SYSTEM SABRE"

®OPMUPOBAHMUE INPO®PECCUOHAJIBHBIX HABBIKOB Y CTYJAEHTOB
ABUAIIMOHHOI'O KOJUIELXKA B XOJE NTPAKTUKH "CUCTEMA
BPOHUPOBAHUSA ABUABUJIETOB SABRE"

"SABRE ABUABWJIETTEPJI EPOHJAY KYWECI"TIPAKTAKACHI
BAPBICBIHJIA ABUAIIUAJIBIK KOJUIE/K CTYAEHTTEPIHIH KOoCIBHU
JAT ABIJTAPBIH KAJIBIIITACTBIPY

Abstract. The publication provides a thorough and detailed study of how students of the
aviation college learn the practice of booking air tickets when organizing passenger transportation.
Methods are described for the development of professional competencies demanding in real
manufacture and that allow future aviation specialists quickly adapt to working conditions.

Key words: students, booking, airline tickets, practice, skills.

AHHoTanusl. B mnyOnukanuu NOpUBEACHO THIATEIbHOE M JETajlbHOE MCCIEIO0BAHUE Kak
CTYIACHTBl aBUALIMOHHOTO KOJUIEPKA MPOXOJAT MPAKTUKY CUCTEMbl OPOHHMPOBAHMS aBHAOWIIETOB,
IpU OpraHu3alliyd MNacCaAKUPCKUX MepeBo30K. ONHUCHIBAIOTCS METOJWKH JUIsl  Pa3BUTHUA
npodeccHoHAbHBIX KOMIIETEHIINI BOCTPEOOBAHHBIX pealbHbIM MPOU3BOJICTBOM U MO3BOJISIOLIUM
OBICTPO aJANTUPOBATHCA K YCIOBUSAM Tpyia OyAyILIUX aBUACIICIIUAIHNCTOB.

KuitoueBble cjioBa: CTyIeHThI, OpOHUPOBAHUE, AaBUAOMIIETHI, TPAKTHKA, HABBIKH.

AngaTna. bacbUlbIM aBHANMSIBIK KOJUICDK CTYIACHTTEPIHIH >KOJAyIIbLIap TAaChIMAJBIH
YHBIMIACTBIPFaH Ke3Je oye OmieTTepiH OpoHmay ToXIpHOECIHEH Kajla OTETIHIH TOJIBIK JKOHE
erKel-Terkeili 3epTreyre MyMKIHAIK Oepeni. HakTel eHmipicTe cypaHbICKa He >KOHE €HOEK
kKarnaiipiHa Te3 OeiiMaenyre MYMKIHAIK OepeTiH KociOM KY3BIPETTUIIKTI JaMbITy ojicTepi
CUIIaTTaJIFaH.

Tyiiin ce3nep: cryneHTTep, OpOHIAY, aBHAOKIIETTED, IPAKTHKA, JaFIbLIap.

The main priorities for the development of vocational education (VE) are oriented towards the
growth of the economic and social development of the country, which makes it possible to provide
modern production with specialists with the necessary competencies in accordance with accepted
state educational standards.

Graduates of the aviation college, who have formed competencies during their studies, will be
associated with their subsequent employment and adaptation at work (future place of work: airports,
airlines, travel companies). In the context of fierce competition of the employer, modern
professional training of a specialist requires the search for new methods of organizing the
educational process, which make it possible to provide training for graduates, qualified specialists
who are motivated to become professional. That will allow them to be socially and professionally
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mobile, focused on the productive organization of work at the level of world standards, demanded
by real production and allowing them to adapt quickly to working conditions.

In order to develop and improve the level of professional skills and knowledge and provide
the labor market in the field of civil aviation with qualified specialists, it is very important to create
the necessary conditions for gaining practical experience through the optimal combination of
theoretical knowledge and practical skills. The educational process should be focused on the
development of students' independent practical application of the knowledge and skills gained in
college and the student's responsibility for the results of their activities.

Thus, in accordance with the training program, students of the 3rd year the practice of
acquiring and consolidating Sabre professional skills in the specialty "Organization of
transportation and traffic management™ in the training class of the college, where special training
programs-booking systems are installed. In the course of this practice, the first acquaintance with
the nature of the activity and the technological process of booking air travel is carried out, aimed at
developing experience in the real production conditions of modern airports or airlines, which are the
main structural elements of air transport. There are many booking programs in the aviation sales
and transportation industry. Of the many systems, the choice fell on "Sabre,” because it is often
used in production. So, in 2018. A study conducted by marketing and consulting company Dr Fried
& Partner in 18 countries called Sabre the world leader in finding the best airline fares. There was
an interview with tourism professionals, as well as an assessment of the best fare according to such
criteria as the effectiveness of low prices, the relevance and reliability of flight and fare data,
response time, the variety of options found and the availability of additional services of air carriers.

I would like to introduce you to this global Sabre system - part of the Sabre Holdings group
of companies (USA), serves 55 thousand travel agencies, providers of travel services provides
booking of flights in 400 airlines, rail tickets, seats in 60 thousand hotels, etc. in 59 countries of the
world. It has over 9,000 employees. Sabre processes more than 19,000 operations per second -

about 2 billion operations every day.
m)

Initially, the history of booking airline tickets began in 1940 when airline employees
registered orders on special colored paper cards that placed on a rotating file cabinet. Registration
was done manually; they made orders by phone, sent telegraph messages and spent a lot of time
filling out paper documents with a high degree of probability to make a mistake in manual
registration.

In 1960, IBM programmers and American airlines spent $150 million to create this system,
although with this money it was possible to purchase an air fleet of 700 aircraft. The airline saw in
these systems a means to accelerate the process of sales and increase sales. With the adoption of the
law on regulation in the field of aviation in the United States, the rapid development of computer
booking systems began, since according to the new conditions, travel agencies received the right to
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connect to the ACS (automated control systems) of airlines, that is, travel companies directly
connected to the system of all airlines. The process of conquering travel companies with airline
computer booking systems has begun. He went through incredibly fast steps and by 1982 almost
83% of the tour of US agencies were connected to the main computer reservation systems. The
main system at that time was Sabre and Apollo.

This system, made a real revolution in the aviation industry, as was the first business
application program of computer systems that worked online. For the first time, it provided
American Airlines with the opportunity to switch from manual processing of passenger data to
automated data entry in the reservation system. It was profitable and economical to use such
systems, which prompted their owners to fight for influence in the market of tourism services. In
order to attract the tour of the agency, the companies expanded the scope of the reservation systems
to include a wide range of services and comfort in their program (booking hotel places, car rental,
air passenger insurance, ticketing, foreign passports and even orders for flowers). In addition,
programs provide tour agents with the ability to computer process documentation and accounting.

Nowadays, no airline, no airport is without automated booking systems. Since any system is
an IT program in which any agent can quickly search, book and buy flights, organize a whole trip.
At the request of the agent in real time, the system provides detailed information about the one-way
and two-way flight schedule, all available tariffs, and availability of seats on board, the rules of
different airlines in general on transportation and tariffs. Sabre also provides up-to-date information
about the visa regime of the country where the passenger makes the flight, medical requirements at
the departure and arrival point, customs rules, the exchange rate of different countries, weather and
sights. With Sabre, travel agencies can arrange a trip according to the individual requirements and
wishes of each client from economy to first class of service.

In the course of college, the student enters the training system online, books domestic and
international flights of various airlines. Independently encounters possible changes in the schedule
and makes a decision, sees refusals or consent from airlines to carry various types of baggage,
special meals onboard. Puts on request the possibility of transporting a pet in the passenger or cargo
compartment of a certain airline. After the request, he sees consent or refusals to transport certain
animals, which he must inform the passenger and offer alternative transportation options. Because
each airline has restrictions on the number of animals that can be transported in a certain model of
aircraft. For example, in Air Astana, on board Embraer E190 you can carry 2 pets, and on Airbus
A320 - 3. At the same time, only 1 animal can be carried in the business class. Before buying a
ticket, the agent checks whether it is possible to conduct a pet on exactly the flight that the client
needs. Then he draws up where the pet will fly - in the cabin or in the cargo compartment. For
example, Air Astana allows cats and dogs weighing more than 8 kg to transport in the cargo
compartment. Qazaq Air allows only small pets on board, which, together with the container weigh
8 kg. The passenger must specify in advance the requirements for the carry size of the airline
making a certain flight. This can be found out on the site, or by directly contacting by phone or at
the carrier's office.

At the end of the training, the student independently bookends flights for one passenger and
for a whole group of passengers for any desired time, since the system allows you to make a request
for 331 days in advance. Students also learn to make changes such as route, number of seats, class
of service, passenger name, personal information, passport data, departure and arrival dates.
Trainees can calculate transportation taking into account the tariff itself and airport fees for fuel,
customs taxes, etc. The agent offers a calculation from the lowest economy rate of the class to the
first class of service. The service classes of different airlines may differ. You can check which class
of service this reservation class corresponds to in the fare rules of this airline. Requests a different
menu by code, a request for a cradle for a baby, a request for transportation of fragile, large,
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luggage, weapons, sports equipment, musical instruments, and transportation of disabled people,
crutches, and wheelchair.

In conclusion, 1 would like to note that this practice instills the skills of the booking agent,
develops professional qualities: attentiveness, politeness, sociability (since it will be necessary to
clarify different flight details with different types of passengers). Students can use received skills in
their future work.
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AJATITUBHASI CUCTEMA YIIPABJIEHUS CUCTEMOM
KOHAMIIMOHUPOBAHMUSA BO31YXA B IIOMEIIEHUHN

BOJIMEJEI'T AYAHBI BAIITAY )KYHECIH BACKAPYIbIH AJJAIITUBTI
KYHUECI

ADAPTIVE CONTROL SYSTEM FOR INDOOR AIR CONDITIONING SYSTEM

AHHOTaIlI/IH. B cratbe IMPUBCACHDBI PE3YIIbTATHI UCCICAOBAHNA ABTOMATU3NPOBAHHBIX CUCTEM
KOHAWUIIMOHUPOBAHUA BO3yXa B IPOU3BOACTBCHHBIX IMOMCIICHUIX. OnTtuManbsHbIe mapaMeTpbl
MCETCOPOJIOTHYCCKUX YCJ'IOBI/Iﬁ OKa3bIBAIOT BJIMAHHUEC HC TOJIBKO Ha CAMOYYBCTBUC YCJIOBCKA, HO U HA
MMPOU3BOAUTCIIBHOCTL €0 TPyHa. HOBTOMy peuicHue JaHHOH HpO6J’I€MH BaXXHO HC TOJIBKO C
3KOHOMI/I‘-ICCKOI\/'I, HO U (I)HSHOHOFH‘ICCKOﬁ TOYKHN 3PpCHHA. Hawnbomee CIIOXHBIM C TOUYKH 3pCHUA
JAUHAMHKHU 00BEKTOM pPEryinupoBaHus B YCTAHOBKC KOHAWUIIMOHUPOBAHUA BO3AyXa ABJIACTCA KaMCpa
OpOIICHUA. I[J'IH ONTHUMAJIBHOTO YHPABJICHUSA CHCTEMOM KOHAWUIIMOHUPOBAHUA BO3JYyXa ObLIa
pa3pa60TaHa MaTeMaTuvieCKass MOJCIIb KaMCPhbl OPOLICHHA, HA €€ OCHOBC CO3JaHa PETPCCCUOHHAA
MOJCIIb 00bEKTa U pa3pa60TaH AJIrOPUTM pa6OTBI aBTOMaTHSHpOBaHHOﬁ CUCTCMBI C YUCTOM
KOZ—)(b(bI/II_II/ICHTa CBA3HOCTHU TPEX KOHTPOJHUPYCMBIX  ITapaMETpPOB CKOPOCTU IBWIKCHUA,
TCMIICPATypbl U  BJIAJ)KHOCTHU. I[aHHBIﬁ AJITOPUTM IMMO3BOJIACT MNOAACPIKUBATL 3aJJaHHBIC
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TCMIICPATYPHO-BJIAXKHOCTHBIC MMAPAMCTPLI, YTO U OBLIO IOKAa3aHO npu MOACIUPOBAHHUU CUCTCMbI B
nporpammuoM  Tiakere LabVIEW.

KawueBble: cucrema KOHIUIIUOHUPOBAHHUS BO3/IyXa, MHUKPOKOHTPOJLIEP,
aBTOMATH3UPOBAHHAS CHCTEMa YIIPaBJICHUS.

Angatma. Makamaga ayaHbl OHIIPICTIK YH-)Kaijlapila aBTOMATTaHABIPBUIFAH Oackapy
KYHENepiHiH 3epTTey HOTWXKeNepi KenTipuireH. MeTeoposIoTHUsIIBIK JKaFAaiIapablH OHTANIIBI
napameTpiepi aJaMHBIH Xal-)KarJaiiblHa FaHa eMec, jKoHe eHOeK OHIMAUIIriHe e ocep eTel.
COHIBIKTaH OCBI MOCEJICHIH MIEMIiMi TeK KaHa SKOHOMHUKAJIBIK eMeC, (PU3UO0JIOTHSIIBIK TYPFhIIaH aa
MaHbI3/1bl. KOHIBIPFBIIAa ayaHbl KOHIUIIMOHEPIICYAIH HEFYPIIBIM KYPJAETi KO3FaIbICHl TYPFBICHIHAH
perTey 00beKTicl, Kamepa cyapy Oousbln TaObLIanbl. Aya Oanrtay KyileciH THIMI1 Oackapy YIUIH
KaMmepa CyapyJlblH MaTeMaTUKaJIbIK MOJIEJ1 931pJIEHI€H, OHbIH HET131H/Ie PErpecCHOHJIBIK MOJEIh
OOBEKTIHIH KYpbUIFaH aJIrOpUTMI 93IpJIEH]II KOHE aBTOMATTAaHIBIPbUIFAH JKYHECIH >KYMBICHIHBIH
KO3 (UIIMEHTIH €ecCKepe OTBIPHIN, OallaHBICTBIPY YII OaKbUIaHATBIH MapaMeTpliep, KO3FallbIC
KBUIIAMJIBIFBI, TEMIIEPATypa MEH BUIFAIIBUIBIK. BysT TeMnepaTypasiblK-bUTFaIIbUIBIK adrOPUTMIHIH
LabVIEW nakerinme KepceTiUIreHIed OepiireH  KbI3yJIbIK OIKYHECIHIH —OaraapiiaMalibik
napaMmeTpJiepiH ycTan TypyFa MyMKIHIIK Oepei.

Tyiiin ce3aep: ayansl OanTay ’xyheci, MUKPOKOHTPOJUIEP, aBTOMATTAHABIPBIIIFaH OacKapy
xKyieci.

Abstract. In article there are given research results of automated air conditioning systems in
production locations Optimum parameters of weather conditions exert impact not only on health
of the person, but also on productivity of his work. Therefore the solution of this problem is
important not only from the economic, but also physiological point of view. From the point of view
of dynamics the most difficult subject to regulation in installation of air conditioning is the
irrigation camera. The mathematical model of the camera of irrigation was developed for optimum
control of the air conditioning system, on its basis the regression model of an object is created and
the algorithm of operation of automated system taking into account coefficient of connectivity of
three controlled parameters of motion speed, temperature and humidity is developed. This algorithm
allows to support the given temperature and moist parameters, as was shown in case of simulation
of system in a software package of LabVIEW

Keywords:air conditioning system, microcontroller, automated control system.

[ToBbIIeHNE TPON3BOTUTEIBHOCTH TPY/A, YBEINYCHNE KaueCTBA BHITYCKAeMOH TPOIYKIMH B
NUIIEBOH, PaIMO3JICKTPOHHOM, TSHKETOH M XMMUYECKOW IPOMBIIIJICHHOCTH CBS3aHO M B TOM
qucie ¢ COONIIOACHNEM MHUKpPOKIMMATa MPOU3BOJACTBEHHBIX NPEINPUSITHH, OCHOBHOE COCTOSHHE
KOTOPOTO 3aBHCUT OT TEXHOJOTHYECKHX M JKCIUTyaTallMOHHBIX PEXKHUMOB pabOThI MHKECHEPHBIX
CHCTEM TEIUIOCHAOKEHHS ¥ KOHAUIIMOHUPOBAHUS BO3IyXa.

HeCTaOmipHOCTP MHMKPOKJIMMATa B TPOW3BOJICTBEHHBIX MOMEIIECHHUSX 3aBUCST B TIEPBYIO
oyepeb OT HeCTaOMIIBHOCTBIO TIOJJIEPKaHUs ONTUMAJIBHBIX TApaMeTpoB, 3a1aHHbIX ['octamu [1,2],
YTO TPUBOJUT KaK K 3HAYUTENBHBIM pacxXoJaM d3JEKTPOIHEPTHH, TaK, CIEIOBATEIBHO, W
MIOBBIIICHUIO CE0ECTOMMOCTH MPOAYKIMHU. B 1enoM no crpane Ha TerocHaOXeHUe U BEHTUIISIUIO
NPOMBIIUICHHBIX TPEINPHUATANH PACXOAYeTCsl OKOJO TPUALATH TPOLEHTOB AHEPreTUYECKUX
pecypcos.
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[IpaBunbHast SKCIUTyaTalUsl WHKEHEPHBIX CHCTEM TEIJIOCHAOKEHHS M KOHIUIIMOHUPOBAHUS
BO3/yXa, OOECIeYHBAIOIUX KOM(OPTHBIC YCIOBHS TPyAa YBEIUYMBACT MPOU3BOIUTEIHHOCTD
Tpy/Ja B Pa3IMYHBIX IPOMBIIUICHHBIX IPOU3BoACTBaX Ha 25 — 30% [3].

Hus criedennst dpdextuBHOM padoTrel CKB  HeoOXoauMo: ONpeaenuTh CTaTHYCCKHE
XapaKTEPUCTUKH MPHU pa3InuHbIX pexkuMax padotel CKB, kak anemenTa popMupoBaHust 3a/1aHus B
KOHTYpE peryaupoBaHusi, U 000CHOBATh 3HAUYEHUS JUHAMUYECKUX CTHUK CUCTEMBbI aBTOMAaTUYECKOTO
perynupoBanusi (CAP); onpenenuts mokaszatenu ontuMaibHbix HacTpoek CAP u paszpaborars Ha
OCHOBE 3TOT'0 CUCTEMY a/IalITUBHOIO PETYIUPOBAHUS.

Pazpabotka matemarudeckoit moaenu CKB ¢ yueTom 3a1aHHOTO KpUTEpHS ONTHMAIHHOCTH
MTO3BOJIMT PEIINTD 337a4y ONTUMAJIbHOIO YIPABJICHUS ABM)KEHHEM BO3AYILIHBIX IOTOKOB, BHIOpATh
peryaupymoiiee YCTpPOWCTBO, aJIrOPUTM pabOTHl KOTOPOTO OYyIeT MaKCHMaJIbHO YYHTHIBATh
cBolicTBa oOBeKkTa ympasieHUs. [Ipu 3TOM 3aKOH peryJaupoBaHMsI MOKHO TPEICTaBUTH B BUJE
¢GbyHKIMKM cocTosiHUSL oObekTa. CliejoBaTeNbHO, pEIIeHHE 33JaYd ONTHUMAJIbHOIO YIPaBICHUS
CBEZETCA K PEIICHUIO 3a/1a4M IeHTU(UKALUN ONTUMHU3UPYEMOTO 00BEKTa yIIpaBICHHUS.

OnpIT aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABIEHUS CHUCTEMOU KOHJIUIIMOHUPOBAHMS BO3AyXa
MOKa3bIBAaET, YTO Ha JTalle MPOEKTUPOBAHUS CHUCTEMBI JOCTATOYHO CJIOXKHO BBIOpATh €IMHBIN
KpuTepuil ynpasieHus. [loaToMy B cucTeme ymnpaBlieHUs JOJDKHA CYIECTBOBAaTH BO3MOKHOCTh
OTepaTUBHO 3a/1aTh KPUTEPHUM BO BpeMs 3KCILTyaTalluM, IPUYEM METOJbI €ro 3a/aHusl JOJIKHBI B
HarJsggHo! opme oTpakaTh Kak S3KOHOMHYECKHE U TeXHMUYECKHEe TpeOOBaHUs, IPEIbIBIsEMbIE K
CUCTEME.

Ba)xHbIM 3J1€eMEHTOM CHCTEMbI YIpaBJICHHS SIBISIETCA IUArHOCTHKA HEUCIIPaBHOCTEU U
BO3MOXHOCTEH CHCTeMbl YyrpaBieHus. VHorma B mpoiecce SKCIUTyaTallMM — CIIydaroTcs
HEMpeIBUJICHHbIE CUTYallUH, CBSI3aHHBIE C HECTAOMJIBHOCTBHIO TEMIEPATyphl IMOJaBaeMOil BOJBI,
MOBBIIIEHHBIM U3HOCOM U JIIO(PTOM HUCIIOTHUTEIHLHOTO MEXaHU3MA MITU CBSI3aHHBIE C JIPYroro poja
OTpaHUYEHUSIMHU, HAKIIaJbIBAEMbIMU HA HCIIOJHUTEIbHBIE CHUCTEMBI. 3aJI0’KEHHBIE B CHUCTEMY
METO/bl JMArHOCTHKU JOJKHBI BBISABIATH HECTAHIAPTHBIE CHUTYallud U CBOEBPEMEHHO
nepecTpanBaTh JITOPUTMBI YIPABIIEHUS, MOAJEPKUBAsA MPH 3TOM MapaMeTpbl MUKPOKIUMATa C
MUHUMAaJbHO BO3MOXKHBIM OTKJIIOHEHHEM. [Ipy HEBO3MOKHOCTH pa3pelIeHus] CUTyauuu Oe3
ydacTus 4elloBeKa, CCTeMa BhIJAeT COOTBETCTBYIOIIEE aBapHitHOE COO0IIeHUE

CrabunpHoe (YHKIIMOHHPOBAHHE CUCTEMBI KOHIUIIMOHKUpOoBaHUs Bo3ayxa (CKB), kauecTBo
pErylupoBaHus MapaMeTPOB BO3AyXa, COKpaLIEHUE PAcX0/I0B HA DKCILIyaTallHIo, a TaKKe MepPHO]
OKYIaeMOCTH KIMMAaTHYECKOTO U BEHTWISIIMOHHOTO 000pyI0BaHUS B MEPBYIO OUEPE/Ib 3aBUCAT OT
QITOPUTMOB palOTHl U MPABWIBHOTO MOAOOpa TEXHUYECKUX CPEICTB aBToMaTu3auuu. [lomumo
3TOr0, aBTOMATHKA, BBIMIOJNHSAET JUArHOCTHKY CHCTEMbl KOHIWIMOHMPOBAHHS U €€ 3allUTHbHIC
(GYHKIHH, 4TO MPEIOTBPAIlaeT HEUCIIPABHOCTU B JOPOTOCTOSIIEM 000PYAOBAHHH.

Kak nmpaBuio, HauOOJIBIINE CIOKHOCTU MPU YIMPABICHUH TEXHOJOTHUECKUMHU MPOIECCAMHU
BO3HHMKAIOT B TOM Cjyd4ae, KOTJa [apaMeTpbl pPEryJupoBaHHs OTPAHUYECHBI MHOTOMEpPHOM
obnactero. Kak pa3 Tak U BBITISASAT UCXOIHBIE TPeOOBaHUSA K CHUCTEME KOHAWIMOHUPOBAHUS
BO3JlyXa IPU INPEICTaBICHUH UX B BHJIE TEPMOJMHAMHUYECKUX MoAeneil. B anrroputmax cucremsl
yrpasiieHus: CKB 10KHBI ObITh 3aJI05K€HBI: MOPSAJOK MEpeMEIleHUs 1 U3MEHEeHUs MapaMeTpoB
BO3/lyXa B 3TOW caMOi MHOTOMEpHOi o6sacTu. To ecTh alNropuT™ JI0JHKEH OCYILECTBIISATh MEPEX0]
HAyaJlbHOTO MHOJKECTBA IapaMeTpoB (BO3JIyX BHE IIOMEIIEHHUS) B BBIXOJAHOE MHOXKECTBO
napameTpoB (BO3yX BHYTpH mnomemieHus). K ToMy ke 3TOT mpouecc J0JDKeH HpoTeKaTbh
ONTUMAJIbHBIM IyTeM. TOJIbKO TakUM 00pa3oM BO3MO>KHO MMHUMHU3UPOBATh HKCILTyaTallMOHHbIE
pacxonpl, TO €CTb B 3UMHEM pEXKUME BO3JyX, KOTOPBIM MOCTYNAeT B IMOMEUICHHE, [OJIKEH
HaXOJIUThCSI HA YPOBHE MUHUMAJILHO JOTYCTUMOW SHTAJIBIINH, a B JIETHEM PEXKHUME - MAKCUMAIIbHO
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JOMYCTUMON SHTANBNUHU. VIMEHHO 3TH YCIOBUS BIUSIOT Ha BBIOOpP 00OpYIOBaHUS, TEXHUYECKUX
CpeACTB aBTOMATH3AIlMHM M CrOco0a CTaOMIM3alUMM TEXHOJIOTUYECKUX IapaMeTPOB CHCTEMBI
KOHJMLIMOHUPOBAHUS BO3TyXa.

B cucremax KOHIMIIMOHUPOBAHMS BO3/JyXa OTKJIIOHEHHUSI TEMIIEPATYPHI BO3yXa OT 3aJJaHHBIX
3HAYeHWH, BO3HUKAIOIIME BCJIEICTBHE TEX WM HWHBIX BO3MYIIEHHUH, JOJDKHBI YCTPAHATHCS 32
CpPaBHHTEIHHO HeOOJbIIOe BpeMs. [IpM MEUICHHBIX W3MEHEHHUSX TEIUIOBBIX Harpy3ok (mpu
M3MEHEHUSX TEMIIEpaTypbl HAPYKHOTO BO3/yXa, COJHEUHOIO HAarpeBa CTPOUTENIbHBIX OrPAXKICHUM
U T. II.) CHUCTEMBbl pEryJIMpOBaHUs, KaK IpPaBWJIO, YCIEBAIOT pearupoBaTb Ha OTKJIOHEHUS
[IapaMeTpoB BO3/yXa OT 3a/laHHBbIX 3HAUEHUH, 103TOMY aHAJIU3 BOIPOCOB PEryIMPOBAaHUS CUCTEM
KOHJUITUOHUPOBAHUS TIPH MEJICHHBIX M3MEHEHHSX TEIUIOBBIX HArpy30K HE UMEET 10 CYIIECTBY
MPAKTUYECKOTO 3HAUCHUSI.

Hanbosiee CIOXHBIM ¢ TOYKH 3pEHUS TUHAMUKA OOBEKTOM PETYIUPOBAHUS B YCTAaHOBKE
KOHJUIIMOHUPOBAHUS BO3JyXa SBJIFETCS KaMepa OpolleHus. B mpouecce peryaupoBaHus
TeMIlepaTypa TOUYKHM pOCBHl TOCIE€ KaMepbl OpOILIEHUS MOXKET H3MEHAThCA C H3MEHEHHEM
CHEAYIOUIUX PETYIUPYIOIIMX BO3ICHCTBUI:

- SHTAJIBIINU BOJbI, pa30pbI3TUBaeMoOl uepe3 GOpPCyHKH;

- COOTHOIIEHHS] 0OBEMOB CBEXKETO M PELUPKYISIUOHHOTO BO3ayXa (M3MEHEHUEM SHTAIBIIUU
BO3/IYIITHO-TTAPOBOY CMECH);

- TEIJIOBOM MOIIHOCTHU Kajlopudepa nepBoro nojorpesa. [Ipu eMHUYHBIX BO3MYIIEHHUSX 110
STUM KaHajlaM KpHUBbIE€ pasroHa OyIyT pa3iu4yHbBIMU M, CJIEI0BaTElIbHO, OYAYT pa3inyaTbCs
napaMeTpsl KaMepbl OPOIIEHUS KaKk 00BEKTa aBTOMAaTUYECKOTO PETYINPOBaHUSL.

Takum o0pa3oM, JOUHAMHKa KaMephl OpOILICHUS HE MOXET OMNHCHIBATHCA OJHUM
muddepeHnrnanbHbIM ypaBHEHUEM, U MPU OMPENEICHUN HACTPOCUYHBIX IMapaMETPOB PEryiaTropa
HEOOXOMMO YYHTHIBATh OCOOCHHOCTH KaMepbl OpOIICHUS KaK OOBEKTa ¢ HU3MEHSIOMICHCS
CTpYKTypoil. B mepBoM mpuOIMKeHUHU cleayeT YCpeaHsITh mapamMeTpbl 00beKTa 10 BCeM KaHalam
PETYJIMPYIOIINX BO3ACHUCTBHM .

Tak kak OJHUM M3 OCHOBHBIX U HEOOXOJMMBIX YCIOBUM KU3HEIEATEIBHOCTH SIBISETCS
KOHTPOJIb TOKa3aTellel TeMIepaTyphl,

BIQXXHOCTH U CKOPOCTH  JIBIKEHHUS BO3/yXa, W3MEHEHHE OJHOrO U3 MapamMeTpoB
BJIeYeT 3a COOOM M3MEHEHHE APYruX, B CBS3M C 3THUM HEOOXOJMMO IOJIb30BaHHE I[OKa3arels,
KOTOpBIi  ObI  TO3BOJISUT YYWTHIBATh Takyl B3auMocBs3b [3]. C 3Toil 1enbio co3maHa
perpeccoHHasi Mojiejb, OCHOBaHHAs HAa MaTEMaTHYECKONW MOJENU CHUCTEMbl YIPaBICHUS U
BBEJICH MMOKa3aTelb KOAPPHUIIMEHTA CBSI3HOCTH, KOTOPBIH MO3BOJISIET YIIPABIISITh KaK TEMIIEPATypoOil,
TaK U BIAXHOCTHIO B TIOMEUICHHH, TO €CTh SIBIISETCS  KOMIUIEKCHBIM  KOA(D(UIIUEHTOM,
OTpaXKaroIIUM B3aMMOCBSI3aHHYIO CUCTEMY YIPABICHUS.

[IpuueM emo-BIa)XHOCTHbIE OaTaHCHl MOMEIIEHUN IPU PACUETHBIX MapaMeTpax Hapy>KHOTO
BO3JlyXa CIIEyeT COCTABIATh Al 3UMHEr0 U JIETHETO IMEePUOJIOB.

[Ipun cocraBneHUM ypaBHEHHUS TEIJIOBOrO OajaHca cyuTa €M, 4YTO MO BCeMy 00beMy
MIPOMCXOUT XOpoIlee MepeMENINBaHNe BO3/IyXa U B YpaBHEHHE TOJICTABIISI €M CpelHUE 3HAYCHHUS
BXOJIIIUX BETUYHH.

C uenmpto co3maHus  KOMGOPTHBIX  ycloBuMid  Oblla  pa3paboTaHa  cucTeMa
aBTOMATH3UPOBAHHOTO YIPABIIEHUS BEHTHJISALMOHHBIM KOMILIEKCOM, OCHOBHBIM JJIEMEHTOM MBI
SBIISETCS  MHUKPOKOHTPOJIJIEp C  aHaJIoroBO-IU(POBBEIM MpeoOpa3oBaTeNeM, € TMOMOIIBIO
KOTOPOTO aHAIM3UPYIOTCS TMOKa3aHUs JaTYUKOB TEMIIEPaTypbl U BIAKHOCTH, KOTOpPHIE 3aTeM
(hOopMUPYIOTCS YIIPABISIIONINE CUTHANIBI HAa  AJIEKTPONPUBOJIBI BEHTHIIATOPA. B 1 3acinonok 31 u
32, ycTaHOBJICHHBIE HA BXOJIC OT/ACIBHBIX Pa3MEIICHHI PHC. 2).
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PucyHok 2 — 670K cxema TeMbl yIpaBJIeHUS

PazpaGoran anroputM pabOThI CHUCTEMBI, 1O KOTOPOMY HalMCaHa MporpaMMa B MPOTPaMMHOM
nakere LabVIEW.

[Iporpamma ocyiiecTieHa Takumu  (DYHKIHOHATBHBIME OJIOKAMH:

- ONOK 4YTeHWs TOKa3aHWH C JIaTYMKOB TEMIIEPATyphl ¥ BIAXKHOCTH,

- OJOK COIJIacOBaHWs TEKYIIMX 3HAYEHUM MapaMeTpOB MUKPOKIMMAaTa C YCTaBKAMHM M 3allCU
KOMaH]1 YIpaBlIeHUs 3JIEKTPOIPUBOIOM BEHTUIISITOpA U a3pOIMHAMHYECKUX YCTPOICTB;

-(hopMUpOBaHKE YIPABILIOIIETO BO3ICHCTBYS;

- 010K OTOOpaKeHW s MH(POPMAIMK CIIATIMKO B HAa TpaduKax.

[Ipy onmumanbHOM  3HaueHMH KOS(DQPUIMEHTa CBS3HOCTH, COOTBETCTBYFOLIIM HauooJiee
koM(popTHEIM  yCrtoBUsIM Tpyda [1], crctema, ynpamisisi yCTpONCTBaMHM BEHTWISIIMOHHOTO KOMILIEKCA,
ABTOMATHUYECKU CTAOWIIM3UPYET JIaHHBIE MapamMeTphl B Ipeaenax /

Hcnonb30BaHue TaHHOM CHUCTEMBI YIpaBJIEeHUS MO3BOJIAET B 3aBUCUMOCTH OT BPEMEHHU rojia,
W3MEHsISl 3HAUeHUS KOA(PPUIIMEHTA CBA3HOCTH MOAICPKUBATh CAHUTAPHO-TUTMEHHUYECKHE HOPMBI B
MIOMEIIEHNUH B TIpeJieNiaxX 3aJaHHOTO BPEMEHH, YTO CIIOCOOCTBYET Ha TOJIBKO 3/I0POBBIO pabOTAIOIINX, HO U
TIOBBIIIEHUIO IPOU3BOAUTENIHLHOCTU TPY/A.

Pa3paGoTaHHblil mporpaMMHBIA ~ MPOIYKT  MOXET  HCIOJIb30BAThCS B KayecTBe
JUCIIETYEPCKOro  IMyabTa aBTOMATH3UPOBAHHOTO yIIpaBJICHUS u KOHTPOJIS KauyecTBa
BO3JYLIHOM CPEAOMN IOMEILECHUS.
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IMMPUMEHEHMUE PE3YJIBTATOB SOCIAL MINING U3 OTKPBITBIX
COILIMAJIbBHBIX CETEN

IJIEYMETTIK TAY-KEH HOTUXEJIEPIH ALIBIK 9JIEYMETTIK
AKEJUIEPAEH KOJIJAHY

APPLICATION OF SOCIAL MINING RESULTS FROM OPEN SOCIAL
NETWORKS

AHHoOTanus. B cTatbe pacKkphITO MOHATHE MHTEIUICKTYAIbHOTO aHAIM3a COIMATBLHBIX CETEH.
KiTroueBbIM acrieKTOM CTaThH SBIISCTCS MMPUMEHCHHE PE3YJIbTaTOB aHAJIN3a COIMAIBHBIX CETCH s
Pa3IMYHBIX OTpaciiell YeJOBEUeCKO JeATeIbHOCTH. ONMUChIBACTCS MPEHMYIIECTBA UCIIOJIb30BAHMUS
Social Mining a1 BBISIBJICHHUS 3aKOHOMEPHOCTEH B OOJIBIITNX JTaHHBIX.

KiaroueBble cJIOBAa: HMHTC/UICKTYAJIBHBIH aHAIM3 JIAHHBIX, COLMAIBHBIC CETH, OOJIBIIHE
JaHHBIC, COOP JaHHBIX.

Angarna. Makanasa oJIeyMETTIK KeNIeplli WHTEIUICKTYalIbl Tajnay TYXKbIPHIMIaMachl
ambpUIFaH. MakKaJdaHblH HETi3r1 acTeKTICl — afjaM  KbhI3METIHIH SpTYpJIi cajlajaphl YIIIH dJICYMETTIK
KENUIepli Tangay HOTHXKENEpiH KomaHy. YJIKEH JepeKTepiAeri 3aHAbUIBIKTap/Abl aHBIKTAy YIIiH
QJIEYMETTIK Tay-KEeH KYMBICTAPbIH KOJJIAaHYAbIH apTHIKIIBUIBIKTAPbI CUTIATTAJIFaH.

Tyiiin ce3aep: nepekTepai i31ey, dSIeyMEeTTIK Keliep, YIKEH AepeKTep, JepeKTepal KuHay.

Abstract. The article reveals the concept of intelligent analysis of social networks. The key
aspect of the article is the application of the results of the analysis of social networks for various
branches of human activity. The advantages of using Social Mining to identify patterns in big data
are described.

Keywords: data mining, social networks, big data, data collection.

Beenenne. B He3aBucuMOcTH OT cdepbl JEATETBHOCTH, MPOCIESKUBACTCS MOBCEMECTHOE
MIPOHUKHOBEHNE HH(OPMAIIMOHHBIX TEXHOJIOTHI B H3Hb COBPEMEHHOIO ueinoBeka. bmaronaps
JOCTH)KEHUSIM B 00JIACTH TEXHOJIOTHH MOSBUIMCH Takhe (POPMBI SJIEKTPOHHOTO OOLIeHUs KakK BeO-
coobmiecTBa W cailTel conuanbHbIXx ceredl. OHUM 00OJErYuiaM COTPYJHMYECTBO U OOMEH
nHpopManreit MeX 1y M0JIb30BaTeNIIMU.

[TosiBnenne Be6-cOOOIIECTB U CAUTOB COLUANBHBIX CETEH MPUBEIO K MOSBIECHUIO OTPOMHOTO
o0beMa JJAHHBIX COLMAIBHBIX CeTel, B KOTOpbIe BCTPOEHbI OoraThle HAOOPHI 3HAYMMBIX 3HAHHUH O
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COLMAJIBHBIX CeTAX. VHTEIEKTyaIbHbIM aHaln3 COLMAJIbHBIX CETEH, HAIPABIICH HA W3BJICYEHUE,
MIPEJICTABJICHUE U HCIIOJIb30BaHNE OOIIMPHBIX HAOOPOB 3HAYMMBIX 3HAHUW U3 OTPOMHBIX 00BEMOB
JAHHBIX COLHAJBHBIX CETeW, OT JaHHBIX B IHM(POBBIX TEKCTOBBIX (OpPMAax A0 [aHHBIX B
MYJIbTUMEIUIHBIX opmaTax.

OcHoBHasi 4acTb. AHAJIN3 COLMATBHBIX CETEH W HCCIIEOBAHUS COLMAIBHBIX CTPYKTYp C
MOMOIIBIO CeTel M TeopHH rpadoB MOMOTAIOT HAUTH CHCTEMATHYECKHH METOJ WJIHM MPOIECC IS
WCCIICIOBAHUS COLMAIBHBIX CETEH, a TaKkKe JUIsi OOHApYKEHHUsS, TMOJyYCHUS, TPEICTABICHUS W
WCMOJIb30BAHKUS 3HAYMMBIX 3HAHUW, TaKUX KaK OTHOUIEHHS B3aMMO3aBUCHMOCTH MEXKIY
COIMAIBHBIMA OOBEKTAMHU B CETSIX.

AHaJIN3 COUMAIBHBIX CETEH TAKKE MOXHO paccMaTpuBaTh KAaK B3aWMOJCUCTBUE MEKIY
WHTEJUICKTYaJIbHBIM aHAJIM30M JIaHHBIX M COIMAJIBHBIMU BBIYUCICHUSIMHU. WHTEIIEKTyanbHbIN
aHalM3 JAHHBIX OTHOCHUTCS K HETPUBUAIBLHOMY H3BJIICUCHHUIO HESBHOW, paHEe HEU3BECTHOW U
MOTEHIIMAJIFHO TOJIE3HOW WHGOpPMAIMU W3 JaHHBIX (HAMpUMeEp, TaHHBIX COIMAIBHBIX CETeH);
COLMAJIBHBIE BBIYMCIICHUS MEPECEKAIOT CONUAIBHOE MOBEICHUE U KOMIBIOTEPHBIE CUCTEMBI B TOM
CMBICJIE, YTO OHU B BBIYMCIHUTEIHHOM OTHOIIEHUU OOJETrdaloT COIMATbHBIE HCCIEIOBAHUS U
COLMAJIBHO-YEJIOBEUECKYIO TMHAMUKY B COLUAIBHBIX CETSAX, CO3JAIOT COIMAJIbHBIE COTJIAIICHHUS C
MTOMOTIIFI0 KOMITBIOTEPHOTO MPOTPAMMHOTO 00ECTICUeHHsI U pa3padaThiBalOT WHPOPMAIMOHHBIE U
KOMMYHUKAITMOHHBIE TEXHOJIOTHH JUIsi pabOThl C COIMAIBHBIM KOHTEKCTOM. BakHOU 3amadeit
aHaliM3a COIMAJbHBIX CETEeM SBJSAETCS TMOJYYEHHUE 3HAYMMBIX 3HAHUW O COLMAIBHBIX CETSX,
COJICPKAIIUXCS B JTaHHBIX COIMAIBHBIX ceTeld. [1]

AHaJIU3 COUMANIBHBIX CETE€l aeT BO3MOXHOCTh PEIIMTh BAXKHBIE MPAKTUYECKUE BOMPOCHI U
HAlTH HEW3BECTHBIC MHCANTHI B COIIMOJIOTHH, TICUXOJIOTHU, PKOHOMHUKE W TOJUTUKe. OJHON H3
IeJel aHaln3a COIMAIBHBIX CeTeH SBISICTCS Kiaccu(UKaIMs TIOJb30BaTeNIed COIICETeH IO
pa3IM4YHBIM  TpPU3HAKaM, TMO3BOJSIIONIMM  TpPEACKa3aTh  HMX  JajbHEWIIee  MOBEICHHUE.
HNHTemnekTyallbHbIN aHAIW3 COUMAIbHBIX CETEW YCIEIIHO MCIOJIb3YEeTCS B KaJIpOBBIX areHCTBax,
y4eOHBIX 3aBEICHHIX, OaHKaX, CTPaxOBbIX KommaHusax. Jlayiee, mojgydeHHBIC TaHHBIC MPOUITYT
4yepe3 aHATUTHKY COIIMATIBHBIX CETeH, NX MOYKHO OYJET MPUMEHUTH K TUM Pa3IUIHBIM ITOJISIM.

CoBpeMEeHHBI MAalHUHT B COLIMAIBHBIX CETSIX - MPOTUBOPEUUBAs MTPAKTUKA, KOTOpasi IPUBETa
K 9KCIIOHEHIIMAJILHOMY POCTY YMCJIA TOJIb30BATENEH ISl TEXHOJOTMYECKUX TMI'aHTOB, TAKUX Kak
Facebook, Inc., Twitter u Google. Takme KOMIIaHWUH, KOTOPBIC CUHMTAIOTCS «KPYITHBIMHU
TEXHOJOTUSIMUY, - 3TO KOMITAaHUHU, KOTOPBIE CO3AI0T aJITOPUTMBbI, KOTOPBIE UCTOJIb3YIOT BBOJIUMbIC
M0JIH30BATEIIEM JIAHHBIE, YTOOBI TIOHATH WX MPEANOYTCHHS, M KaK MOXHO Yallle YJACP>KUBAIOT UX HA
matdopme. [2]

AHanu3 JaHHBIX W3 COIICETEH CHOCOOCTBYET BECTH TIOMCK JIIOJEH 10 HEOOXOAMMBIM
XapaKTEePUCTHKaM, HJICHTH(PHUIIMPOBATh II0JIb30BATENICH, HCKAaTh OTHOIICHUS MEXKIy HUMU H
MPEeACKa3bIBaTh MX MOTPEOHOCTH. KOMIAHWM HCIONB3YIOT JaHHBIE M3 COLMAIBHBIX CETed M C
KOPIMOPATUBHBIX MOPTAJIOB Il TOJJACPKKH B3aUMOJICUCTBUS C KIMEHTAMH, PEIICHHUS 3aaad
MapKeTHHIa, OW3HEC-aHAIMTHKH, HWH()OpPMAIMOHHOW O€30macHOCTH M JUIsl  yIpaBJICHUS
KOMIIETCHIIUSIMU ~ COTPYIHUKOB. ['OCCEKTOp aHAJIM3UPYET MaTepualibl CPEJICTB  MacCOBOM
nH(pOpMaIUK U BBISBICHUS 3aMHTEPECOBAHHOCTH T'PakKJaH B TEX WM MHBIX TOCYAApCTBEHHBIX
MEpOTIPHATHAX, a TAKKE MPOBOJAWT aHAIN3 HWH(POPMAIMM U3 COIMAIBHBIX CETEH NI BBISBIICHUS
BO3MOXKHBIX MOIIEHHUYECKUX M TEPPOPUCTHUUYECKUX TIpynnupoBok. Hampumep, AreHTcTBo
HarmoHaneHOM Oe3zomacHocT CIIA wucmons3yeT MporpaMmbl DJIEKTPOHHOTO HAOMIOACHUS U
MOUCKAa 3aKOHOMEPHOCTEH B  COICETSAX JUIsl TeHEepalld JIaHHBIX, HEOOXOJUMBIX JJIs
MPOTHO3UPOBAHUSI PAHOHOB, B KOTOPHIX C HaWOOMNBIIECH BEPOATHOCTHIO MOTYT MPOHUCXOJIUTH
MIPECTYIICHUS U TEPPOPUCTUYECKHE aKThl. B coliceTy MOTyT OBITH MOJIB30BATENU C TIOJJO3PUTETHHO
BBICOKOH aKTHBHOCTBIO, JIMOO HMX IOBEJACHHUE MOJXKET 3HAYMTENIBHO OTIWYAThCSA IO KaKHUM-JTHOO
npu3HakaM. Camblil IPOCTOM IpUMEP — MaccoBasi pacchljka criama, BUPYCHbIN MapKeTHHT. OIHAKO
B COACpKAHUH JTaHHBIX COOOIIEHUI MOTYT OBITh M CCHUIKH, HECYIIHUE B ce0e CKPBITYIO YTpO3y.
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Takue «akTUBUCTOB» HYXHO BOBpeMs o0e3BpexuBaTh. 110700HBIE METOABI aHalW3a JaHHBIX H
MOKCKA 3aKOHOMEPHOCTEH Mmosryuminn HazBanue Social Mining.

C nomomrpio Mexanu3mMoB Social Mining MOXHO HaXOJUTh HETPUBUAIBHBIC W, HA IMEPBBIN
B3TJIs1/1, HEOUYEBHIHBIE 3aKOHOMEPHOCTHU B OoJbInX oObeMax nHpopmarmu. Ho st aToro cucremy
aHaM3a, MepBOHAYAIBHO HY)KHO OOYy4UTh TOMY, UTO €d uckaTh. s aToro tpedyercss 06001IUTh
NOPONUIBIA ONBIT W coOparh Kak MOXHO OoJbie JaHHBIX. Yem Oosbiie WHQOpPMALUU IS
MEPBOHAYAIBHOTO 00ydeHHs mosyduT cucrema Social Mining, Tem BbIie OyneT J0CTOBEPHOCTH
aHanu3a. Hambosiee yacTto uCHonb3yemMoe CpencTBO ISl aHAIM3a M BU3YaJIH3alMd B JTAHHOH
obOmactu — rpad, y3mamMH B HEM SBISIOTCS JIIOAM WM TPYNNBl, a IYyIH JEMOHCTPUPYIOT
B3aMMOOTHOIICHUS ¥ MOTOKA MHPOPMALIUU MEXITY HUMH. [3]

OyHKIUM TPWIOKEHUH TpeTHasHAuYeHHBIX Ui aHajih3a JaHHBIX COIMANBHBIX CeTel
BKJTIOYAeT B cebst cOOp M HaKOIUIeHHE MH(OPMAIH, MOACTHPOBAHUE CETH U €€ PacIpOCTPaHEeHHUS,
aHaJN3 XapaKTepHBIX MPU3HAKOB M TIOBEIEHUS TOJB30BATENeH, UX B3aUMOJCHCTBHS HAa OCHOBE
MECTOTIOJIOKEHHS, a TaK)Ke TPOTHO3MPOBAHUE CBs3e M aHanu3 00BekTOB. I[Ipumepamu Takmx
CEpBUCOB cOOpa M aHaM3a JTAaHHBIX U3 COITUAIBHBIX CETEH SBIISIFOTCS:

e FindFace — poccuiickuii BeO-cepBUC, TOMOTAOIINNA HAWTH JIIOJCH B COIMAIBHON CETH
BKonTakre mo ux gororpaduu nuia;

e BeO-cepBuc Publer, npennazHadeHHbIN IS MOHMTOPHMHIA PEKJIAMHBIX OOBSBICHUN U
aHanuTuku coodbmects BKonrtakre, OnHoknaccHukax u Instagram;

e Pepper.ninja — cepBHC HAICIUBAHUS WIH TapreTHPOBAHHS AyJIUTOPUU B COIMATBHBIX
cersix. Pepper mapcut aynutoputo BkoHTakTe ¢ MOMOIIBIO MPOJABHHYTHIX aaropuTMoB. OH MOXKET
cOOMpaTh MOJIL30BATENEH MO HECKOJBKHM JECATKAaM IMPU3HAKOB: BO3PACT, IMOJI, T'€OMOJIOXKECHHE,
CeMENHHOE MOJI0KEHUE, MECTO y4eObl U pabOThI, KaKyt0 aKTUBHOCTH MPOSIBIISI, HHTEPECHl U MHOTO€
Apyroe;

e IlepeOpo Taprer —cepBUC, OCPEICTBOM KOTOPOIO OTKPBIBAETCS IOCTYI JJIsl IPUBIICUEHUS
KJIMEHTOB C MOMOUIbIO peTapreTuHra(lepeHalenuBaius) Ux u3 coucetu — Bkonrakre. biaronaps
€ro NPUMEHEHUIO NPEJI0CTABISAIOTCS BOZMOKHOCTH JUIsl TO100pa NOAXOAALIEH ay JTUTOPUH;

e Popsters — cepBuC aHATUTHKU MyOJIUKAIMA B COOOIIECTBAX COIMAIIBHBIX CETEH;

e LiveDune — xpynHeimmii cepBUC aHAIUTHKH, KOTOPBIH IO3BOJISICT AHAIU3UPOBATH
COOCTBEHHBIN MPOHIb U aKKAYHTHI KOHKYPEHTOB, IpeaocTaBisieT oT4eThl B daitnax pdf, Excel u
Google npesenranusx. [4]

CepBHCHI aHAJTUTUKU YIIPOLIAIOT pabOTy U YBEIMYHUBAIOT BO3MOKHOCTH B COL[MATIBHBIX CETSIX.
Onnako mpobiaeMol ocTaeTcs MOMydeHHE JOCTOBEpPHOM MHQOpManmuu O I[0Jib30BaTeNe U
BBISIBJICHUE MHTEHCUBHOCTH B3aMMOJICHCTBHS B CETH, a Takke 00paboTKa OOJIBLIOro KOJMYECTBa
JIAHHBIX.

BbiBoabl. AHanu3 coLMaNbHBIX ceTell NIpeAcTaBiseT co0oi 3(PQPEeKTUBHYIO cHCTEMY Ui
OoOHapyXeHHs W MHTEpIpeTaluy OOLIECTBEHHBIX OHJIAaH-CcBs3ell. OHM UCCIEAYIOTCS C IOMOIIBIO
psila  aHAIUTUYECKUX  TEXHHMK, B Ipelesiax OT OPOCThIX  IoKa3aTelell  LEeHTpalbHOCTH
710 U30LIPEHHOTO MHOIOYPOBHEBOTO MOAEIMPOBAHUS.

Hcnonb3ys aHanu3 rpadoB B COLMANBHBIX CETSAX, MOKHO JIeJIaTh UHTEPECHbIC U HEOUEBU/IHbIE
BBIBOJIbI: KakHe OOBEKThl HambOosiee H(PPEKTUBHBI HPU PACIPOCTPAHEHUH HHGPOpPMAalUU, KaKue
OOBEKTHI TPYII CETH I'EHEPUPYIOT OCHOBHON TpauK MEXAy APYTMMM TPYNIaMH, KaKUe TPYIIIbI
00BEKTOB M30JMPOBAHBI OT CETH U T.I. DTH BBIBOJbI MOTYT OBITh MOJIE3HBI B PA3IMYHBIX chepax:
UHTEpPHET, MapKEeTUHT, 0e30MacHOCTh, peKiIaMa, ONTUMU3AIMS CETH, KOPHOPATUBHAS TICUXOJIOTHSL.
Oco0yto 0065acTh NMPUMEHEHUS CEPBUCOB AHAIMTUKU COIMAIBbHBIX CETeH mpejacTaBiseT coOoi
U3yueHHEe B3aMMOAEHUCTBUS U IOBEJCHUS JIeTeH MOIPOCTKOB B COLICETSX.

89



A3aMaTTBIK aBHAITUS aKaJEMUSICHIHBIH KaPIIbICHI Ne3(22)2021

Cnmcok McnoIb30BaHHOM JTUTEPATYPhI

1. AHanu3 colMaNbHBIX CeTell s moucka BaxHbIX apyseit, Carson K.-S. Leung (University
of Manitoba, Canada), Irish J. M. Medina (University of Manitoba, Canada) and Syed K. Tanbeer
(University of Manitoba, Canada)

2. Pexxum pocryna: https://en.wikipedia.org/wiki/Social media mining cBoOOIHBII

3. Pexum pocrtyma: https://www.jetinfo.ru/social-mining-analiz-dannykh-o-homo-socialis/
CBOOOTHBII

4. Pexum  goctyma: https://ve.ru/marketing/278203-obzor-11-servisov-dlya-analitiki-
instagram-akkaunta cBo6o01HBII

References

1. Analiz sosidlnyh setei dla poiska vajnyh druzei, Carson K.-S. Leung (University of
Manitoba, Canada), Irish J. M. Medina (University of Manitoba, Canada) and Syed K. Tanbeer
(University of Manitoba, Canada).

2. Rejim dostupa: https://en.wikipedia.org/wiki/Social_media_mining svobodnyi.

3. Rejim dostupa: https://www.jetinfo.ru/social-mining-analiz-dannykh-o-homo-socialis/
svobodnyi.

4. Rejim dostupa: https://vc.ru/marketing/278203-obzor-11-servisov-dlya-analitiki-instagram-
akkaunta svobodnyi.

DOI 10.53364/24138614_2021_22_3_90
90K 62-6

PoicOexoBa A.A., A3aMaTThIK aBUALIUS aKaIEMUSCHIHBIH 2 KypC MaruCTpaHThbI
Anmartsl K., KP.
Foutbimu sxerekmrici: T.5.k., PhD mokropsr Kopinbaes C. K.

'E-mail: Ainara 18.90@mail.ru”
2E-mail: kczh.1957 @mail.ru

KA3IPI'I TAHIAT bl ABUALIMAIBIK 2)KAHAP-JKAFAP MAWMEH
KAMTAMACBI3 ETY CAJIACBIHIAT'BI ¥UBIMJIACTBIPY LI BIJVIBIK
ITPOBJIEMAJIAPBI

OPI'AHU3AIIMOHHBIE ITPOBJIEMBI B OBJIACTH ABUALIMOHHOI'O
I'OPIOYE-CMA30YHOI'O OBECIIEYEHUA

MODERN ORGANIZATIONAL PROBLEMS IN THE FIELD OF AVIATION FUEL
AND LUBRICANTS

Anparna. Kasip aBuanMsjga KoJJaHBUIATBIH >KaHapMalablH  HETi3ri Typli MyHalJaH
OHJIIpUINeH  aBMALMSUIBIK OCH3MH JKOHE aBHALMAJIBIK KEPOCHH OOJIBIN TaObUIaAbl. ABHAIUSIIBIK
OEH3MH MOPIICHB/II AaBUALUSIIBIK KO3FAITKBIITApAA KOJAaHyFa apHaJIFaH, ajl aBHALUsIIbIK KEPOCUH
yiIy  anmaparTapblHbIH — TypOoOypaHaanbl  koHE  TypOOpEaKTHUBTI  KO3FaJTKbIILITapbIHIA
KOJIJIaHbUTAIbl. A3aMaTThIK aBUAMAHBIH OapibIK KbI3METIHIH 0acThl MaKcaThl -YIIy KayilcCi3iria
KamTamachI3 ety. O yIIiH aca MaHbI3/Ibl MIAPT - YIIY Kapam/IbUIbIFbl HOPMaJapblHa OeriIeHr eH
naiianany meKTeyJepiH eckepe OTBIPbIN, dye KemenepiH maipanany. On mapTtrapaslH - Oipi —
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aBUALMSJIBIK JKaHap-)Karap MauJbIH JKapaMIbUIBIFbL. ¥1IIy Kayilnci3airi calachlHIaFbl KbI3MET KOl
KbIPJIBI KOHE KEIICH/II CHIIaTKa Me eKEeHi jKajmbiFa MamiM. MyHa Oip MakcaTka KYMBIC iCTEHTIH
KOMNTETeH aBUAIMSUIBIK KhI3METTEPIIH ©3apa dpeKeTTecy Kykenepi Oip TydiHnre OaitnanraH, Oipak
COHBIMEH Oipre oJapiblH apachbIHAAFbl JKayalKepIIUTIKTep KaTaH TYpAE TeH OeJiHreH. ABHAIHS
callaChIH/IaFbl JKayalKepimiIiri ere JKorapel OarbITTapiay Oipi — jkaHap-)Karap MaiiMeH
KaMTaMachl3 eTy OarbIThl. bipak coraH KapamacTaH Ka3ipri TaHaa Oy OarbpITTa Ja MIEHIUIMETeH
npobnemanap OapmIblIbIK. bip KbpI3BIFBI — Oy camajgarel mpoOieManapAblH OapibIFbl  JETiK
TEeXHUKAIBIK eMec. SIFHM amamu (akropiapaaH TybIHIAHmel. JleMeK agaMHBIH ©3 KOJIBIMEH
xacanraH. [IpoGiiema TeXHUKAIBIK eMec OOJIFaHIaKTaH, OHbI ISy YHBIMIACTHIPYIIBIIBIK OPICiH/Ie
xatplp. OCBl Makalajga aBHALUs CAJACBIHIAFBI KaHap-)Karap MaiiMEeH KaMTaMmachl3 €Ty
YKYMBICBIHJIAFbl YUBIMIACTBIPY IIpoOsieManapsl 3epTTeNe .

Tyiiin ce3mep: oye kemeci, aBUAIMSUIBIK TEXHHKA, HAPBIKTBIK MEXaHU3MIEP, aBHALUSIIBIK
JKaHap-)Karap mMau.

AHHarouusi. OCHOBHBIM BHUJOM TOIUIMBA, KOTOpPOE celuyac HCHOJb3yeTCs B aBHalUU,
SIBJISIETCS aBUALIMOHHBIN OCH3MH, 100bIBaeMblii U3 HE(TH, U aBUALTUOHHBIN KEPOCUH. ABHAIIMOHHBIN
OCH3MH IpeaHa3Ha4yeH /ISl IPUMEHEHUS B MOPIIHEBbIX aBUALIMOHHBIX JABUTaTENsIX, a aBUALMOHHBIN
KEpOCHH UCHOJb3yeTCd B TYpOOBUHTOBBIX U TypOOpPEaKTHBHBIX JBUTATENSX JIETATEJIbHBIX
anmapatoB. [ 1aBHas 1ieIb BCeH IeATENbHOCTH IPayKJaHCKOM aBUalluuU - o0ecrieueHue 6e30MacHOCTH
II0JIETOB. BakKHEMIIMM YCIIOBHEM JJI 3TOTO SIBISAETCS HKCIUIyaTalMs BO3AYIIHBIX CYAOB C Y4ETOM
JKCILTyaTallMOHHBIX OFPAHUYEHNN, YCTAHOBIEHHBIX HOPMaMH JIETHOW roAHOCTH. OTHO U3 YCIIOBHM
— HCIPaBHOCTh AaBHAIIMOHHOTO ropiodyero. OOLIEU3BECTHO, YTO JEATENBHOCTH B o00NacTu
0€30I1aCHOCTH TIOJIETOB HOCHUT MHOTOIPaHHBII M KOMIUIEKCHBIH XapakTep. 34eCh CHUCTEMBbI
B3aMMO/ICHCTBHSI MHOTUX aBHALIMOHHBIX CIIyX0, pa0oTaromuX Ha OJHY 11€Jb, IPUBSA3aHbl K OJJHOMY
y3]1y, HO IpH 3TOM OOSI3aHHOCTH MEXIY HHMMH CTpPOTrO paclpeneiaeHbl MopoBHy. OIHUM U3
HaunboJiee BOCTpeOOBaHHBIX HAlpPaBJICHUI B aBUALIMOHHOM OTpAciH SABJIAETCS o0ecleyeHne roproye
— cMa304HbIMH MaTepuanamu. Ho, TeM He MeHee, B HacTosiIIee BpeMs €CTh HEPEIIEHHbIE IPOOIEMBI
U B OJTOM HampaBieHuu. VHTepecHO, 4To Bce MNpoOieMbl B 3TOM 00JacTH HE SBISIOTCA
TEXHUYECKUMHU. TO eCTh OT 4eraoBeYeCKUX (PaKTOPOB. 3HAUUT, YEIOBEK CO3/1aH CBOMMHM PyKaMH.
ITockonbky ITpobnema He ABIsETCA TEXHUYECKOH, €€ pelIeHne JIEKUT B OpraHu3allMOHHOM nosie. B
JAHHOM cTaThe MCCIEIYIOTCS OpraHu3alMOHHbIE PoOaeMbl B padoTe Mo 0OecrnedyeHuto roproye-
CMa304HBIMHU MaTepUaJlaMU B aBUALTMOHHOMN OTPACIIH.

KiroueBbie c¢JjI0Ba: BO3AYIIHOE CY[HO, aBUALMOHHAs TEXHUKA, PBIHOYHBIE MEXaHU3MBI,
aBUALMOHHOE TOpIOYEe-CMAa30YHbIC MaTEPHUAIIBL.

Abstract. Currently, the main type of fuel used in aviation is aviation gasoline and aviation
kerosene produced from oil. Aviation gasoline is intended for use in piston aircraft engines, and
aviation kerosene is used in turbocharged and turbocharged engines of aircraft. The main goal of all
civil aviation activities is to ensure flight safety. The most important condition for this is the
operation of aircraft, taking into account the operational restrictions established by the airworthiness
standards. One of the conditions is the serviceability of aviation fuel and lubricants. It is well known
that activities in the field of flight safety are multifaceted and complex. Here, the interaction
systems of many aviation services operating for the same purpose are tied to a single node, but at
the same time the responsibilities between them are strictly equally distributed. One of the most
responsible areas in the field of aviation is the provision of fuel and lubricants.

Keywords: Closed words: aircraft, aviation equipment, market mechanisms, aviation fuel and
lubricants.
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Kipicne

¥ury Kayirnci3airine TeK YIIKBIII XKayanTbl JIeTl Oilay — KaTe TYXKBIPHIM OOJIBIN CaHaJafbl.
OyeJe amarneH Oerne 0T Ke3AeceTiH ajamM-oye KeMeCiHiH skumaxbl. Keline KubIH karnaiina ol
©31HIH XoHE OacKalapIblH KaTeNIKTepl YIIIH 63 eMipi MEH >OoJayllbulap eMipi YIIiH >KayarTsl
0omyra MoxOyp. ¥Ymy HoTHxkeci KeOiHece OKHUMaXABIH IieOepiirine, TopTiOiHE KOHE
IIBLAAMIBUTBIFBIHA OaiimanbicThl. bipak emKkiM yiryasl JaiblHaay MEH KaMTaMachl3 €Tyl JKy3ere
aCBIPATBIH JKEPJETi aBUAIMSUIBIK KbI3METTEp MEH YHUBIMAAPABIH MaHBI3IABUIBIFI MEH POJIH JKOKKA
melFapa  anMainel.  JKepaeri KeI3MeTTepIiH OapibIFbl  JIEpJiK  oyeKalaapIblH ayMarblHIA
OpHAaJIaCKaH, OJapAbIH KbI3METI, TINTI 0JIap dyekall KypaMmblHa KipMece Jie, dyexail KelIeHIepiHiH
KYMBICHIMEH OailJIaHbICTHI. ¥ IIy/bl JalbIHIay MEH KaMTaMachl3 €Ty KOHIHAET1 OapIIbIK KbI3METTEP
MIHJETTI cepTU(PUKATTAYAbIH, MEMJIEKETTIK Oakbliay MeH KajarajayAblH OIpbIHFall XKyleciMeH
KaMTbuTybl THIC. COHJIBIKTaH KbI3METI YIIIy Kayilci3iriH KaMTaMachl3 €TyMEH TiKeJlel OaillaHbICThI
3aHJIpl TYJIFajap MIHJETTI cepTudukaTTaygaH eTyl Kepek. bysl a3aMaTThIK aBHAalUsl KYMbICHIHBIH
FacBIPJIBIK TXKIpUOEciH eckepeTiH aypeic memiM. CoOHBIH IMIIHAE epeKlle Kaaarajaayabl Tajamn
€TeTIH OarbIT aBUAIUSIHbI )KaHAp-)KaFap MaliMEH KaMTaMachl3 €TETIHAEP.

Heri3sri 6eJ1im

BypsinHan Oepi skaHap-)karap MaliMEH KaMTaMmachl3 €Ty JKOHIHJETr1 )KYMBICTapJblH O0acThl
OaFbpITTapPBIHBIH KaTapbIHA MBIHAJIAP YKATaIbl:

1) maiigamanyra KeJil TYCETiH aBUAaOTHIHHBIH JKOHE aBMA >KaHap->Karap MaWbIHBIH Oacka 1a
TYPJIEPiHIH canackl MeH KapaMIBUIBIFBIH KaMTaMachl3 €Ty )KoHe 0aKpliay Macelenepi;

2) aBMa jKaHap-)Karap MaiJpl dyexailllap/blH aBua XaHap-Karap Maill KbI3METTEepiHAE dye
KeMeJIepiH/ie e KOJIJIaHyFa carajibl JalbiHaay mpooemManapel;

3) Oye KeMecCiHIH YIIYbIH KaMTaMachl3 €Ty YIIIiH aBHAOTHIH/BI )KoHE 0acka Jla aBua »aHap-
JKarap MalJIbl CeHIMI, Y3/IIKCI3 KETKi3yal YUBIMIACTBIPY mapanapsbi|1].

Kazipri yakpiTTa aBuanusi eHepKaciOi MEH FBUIBIM OChI MIHJETTEP/I1 MISHTY/l KaIFaCThIpy/a.
byringe Oy aBma >kaHap-Karap Mail camacklHa TYPaKThl OakplUiay KYpridy TYpiHAE ICKe
aceIpbuTyZa. AiiTa KETeTiH »aWT, OTBIHHBIH Camlachl YIIy Kayilci3airiHe TiKeJel >KOHE j>KaHaMma
ocep erexmi. XKanama ocep — >KaHap-Karap Mail OThIH >XKyHecCiHIH arperaTTapblHa ocep eTell.
ABHaTeXHHUKaHbI MaliJaaHy MPOLECCIHE, aBUALMSUIBIK OTHIHIAP/IbI, MalIap/bl, KarapManiapbl
XKoHe apHaiibl CyMbIKThIKTapael (aBuaXXOKM) eHnipy mpolecTepiH MBICHIKTAY >KOHE >KUHAKTay
npouecigae, conpai-ak OK-Hi cakray, camacklH Oakpliay, TacbiMajjay, KYIOFa >KOHE KYIOFa
naiieiHaay mnponecinae OK-HIH OThIH, Mal JKOHE THIAPABIMKAIBIK JKYHENepiHiH, Oackapy
arperaTTapblHbIH J>KOHE OOJIIeKTEPiHIH CEeHIMJIUIINT MEH pecypchlHa aBHa >KaHap-)Karap Mai
camachblHBIH, XUMHSUIBIK KypaMbl MEH aCCOPTHMEHTIHIH eyeyli acepi aHbIKTanabl. HopmMaTHBTIK-
TEXHHUKAIIBIK KY>KaTTapJibl, IEPCOHAIbI MalbIHIaYAbl JKOHE OKBITYIIbI, CalmaHbl OakplIay, CakTay,
CY3y KypaiaapblH o3Ipiiey/i jKOHE €HT13Y[i, dye KeMere >kaHap->Karap Mail Kylo MeH Mail Kylora
Oepyre JalbIHABIKTEI KAMTUTBIH Ka3ipri 3aMaHFbl aBUAOTHIHMEH KaMTaMachl3 €Ty TEXHOJIOTHUSIIBIK
MPOIIECTI KaJIBIMTACTBIPATBIH Ipreiii OuTiMre TOMBIK CyHeHemi. Meican KenTipeTiH — OoJjicak:
TEXHOJIOTHSUIIBIK TPOIECTIH HETi3/epiHiH OY3bUIybl OTHIH KYIOMIBIHBIH IMIKI KaObIpFajapblHaH
AMOKCUATI kaObIHHBIH OK OThIH OakTapblHa OTBIHMEH TYCYiHE dKenyl MyMKiH. OTbIHAaFbl Oerne
XUMMSUTBIK 32T KO3FAITKBIIITAPABIH JKOHE (HeMmece) peTTeyIli ammapaTypaHblH ICTeH IIbIFybIHA
oKenyl MyMKiH. [mki jgak-0osly >kaObIHBI Oap OTBIH KYIOIIBUIAPAbl MaiJanaHyFa THIUBIM cally -
OCBIZIaH KOPFaHy mIapachl 00JbIN TaOblIaabl. MbIcaiiaH Kepin TypFaHbIMbI3IAl jKaHap->Karap Maii
MEH KaMTaMachI3 €Tire KOMbIIAThIH TajJanTap TOJBIFBIMEH FHUIBIMU OUTIMIe Heri3aenrex[2].

bipak Ta3anbIKTBIH THICTI JEHTeHiH KaMTaMachl3 €Ty >KOJIBbIH/AA, TeK OTHIHMEH KaMTaMachl3
eTYII YHBIMAAPABIH CaHAIBUIBIFBIHA CEHIN Kaly - KaTe cTpaTerus. JKaHap->karap Mail canachlHBIH
KOKETTI JIeHTeilHe »KaHap-)Karap MailMeH  KaMTaMachl3 €TeTiH YHBIMIapasl MEMJIEKETTIK
KaJaranay oJ[iCiMeH FaHa KOJI KETKi3yre OOabl.
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90-m1BI XXBUTAAPFA JCHIH aBUA KaHAp-)KaFrap MailMEH KaMTaMachl3 €Ty OPTaJbIKTaHAbIPhUIFaH
cunarra OoJypl. ABHA JKaHap-)Karap Malbl OHAIPYAEH OacTam oJlapibl oye KeMeciHe KEeTKi3yre
JCWIHT1 apalibIKTa COJI Ke3Jeri MyHail eHIMJEpiH ChlHAy >KyHeci >KOHE aBUAKICIMOPBIHIApFa
KETKI3TeHHEH KeHiH aBHa j>kKaHap-)Karap MaiMEH KaMTaMachl3 €Ty jKOHE OHBIH CarachlH Oakbliay
Kydeci ©31HIH CEHIMAUIri MeH THIMAUINH Jnonenaeni. Anaiiga MyHIAd  CXeMaHbBIH
apTHIKIIBUTBIKTAPBIMEH KaTap KeMIILUTikTepi ae 6ap exmi[3].

An XX FacelpIblH COHBIHJA aBUAa >KaHap-Karap Malk MEH KaMTaMachl3 €Ty JKyieci
OPTAJIBIKTAH/BIPBUIFAH JKYHEIeH aXbIpar, HApBIKTBIK KaThIHAcTapra Oer annuel. byn esrepictep
KArpIMIbl JKaKTapMEH KaTap JKaFbIMChI3 HoTkenep nae Oepai. On  HOTIKenep ToMEHJe
KOpCeTiIreH:

1) Mmaiinap MeH Xarapmailliap eHAIpICIHEH TeMEH Maijianbl jKaHap-Karap Maill >KOMBLIBII
KETTI.

2) aBua >KaHap-Karap Mall HapbIFbIHJA TEXHUKAJIBIK IIapTTapFa CoMKec KeIMEeWTiH
KOHTpa(akxTUIIK K9HE canachl3 MyHall eHIMIepIHiH Kol MeJlepi naiaa 0osl;

3) eHAipylIieH TYTHIHYLIbIFAa (aBUAKOMIAHUSIIAPFa) aBHa jKaHap-)Karap Mail >KeTKI3yIiH
Ken OybIHIBI Ti30eri maiga ©onnapl, OyJl OHIMHIH camachl YIIIH >KayalmKepIIUIK HIeKapachblH
OYJIABIPATTHI J)KOHE CEHIMCI3 OHMIPYIIUIEPAiH Maiiaa O0Tysl YIITIH KaF/aai *Kacapl;

4) ABMaNMAJIBIK TEXHHKA TMapKiH OaTbiC aBUATEXHHKACHIMEH aybICTHIPY HMIIOPTTHIK aBHa
KaHap-)Karap MaiIblH HApbIKKa CHYIHE aJbIll Kenfi, OyJl aBHAOTHIHMEH KaMTaMachl3 €Ty
KbI3METTEpIHIH Oaranay, camaHbl Oakpliay, oye KEMKCIHIE aBHa KaHap-)Karap Maiabl KOJJAaHYFa
JANBIHIAY JKOHE KYIO KOHIHJIET1 )KYMBICHIH €0yip KHBIHIATTHI;

5) aBuanus cajnacblMEH MHTErpalusIlaHFaH MYHal KOMITAHMSUIAPBIHBIH OUTIKTI aBUALUs
KaJIpJIapblH OUTIKTUIIr TOMEH HEMEeCe KOCiOM KapaMChI3 KbI3METKEpJIepre aybICThIPY Kaap camachlH
TOMEHIETTI;

6) aBHAOTHIHMEH KaMTamachl3 €TyMEH aWHalbICaThlH KOCIHOPBIHAAPAbIH — MEHIIIK
HBICAHJIAPBIHBIH CaHbl MEH TypJepl ocTi. bys a3aMaTThIK aBHAIMs CajlachlHIAFbl HOPMAaTHUBTIK
KYKaTTapabl ©3 €pKIMEH TaJKbUIayFa ajbin Kenmi[4].

HaxTel HapbIKTBIK >Karmaiiapjia oye KeMere jKaHapMmaid KYoAbl MYHal KOMITaHUSJIAPhI
©3/ICpIHIH OTBIH KYIO KEIIEHJEpl apKbUIbl >Ky3€re acbipalbl. ABHATOpJAp YIIH JKaHap —
KarapMaiIblH camachl €H MaHbI3[a MakcaT, ajl MyYHall KOMITaHUSAJapbl YIIiH 0acThl MakcaT -
naiga. Ocel alThUTIFaHIIAApFa KOCa, Kelecl Hopcere Ha3ap ayaapy Kepek: ONeMIIK NpaKkTUKaia aBua
KaHap-)Karap Mail calachlHAarbl aBUALUSIIBIK KBI3METTI PETTEYIIH €Kl jKyHecl KajlbllTacKaH.
BipiHmrici - TONBIK JKayanKepIIUTIK MaiJaTaHyIbl aBUaKOMITaHUAFa KyKTeneai. KeiaMmer kepceTymi
peTiHze 0J1 ©31HIH O0apIBIK KOHTPAreHTTEPiH, COHBIH IIIiH/Ie aBUAOTHIHMEH KaMTaMa3bl3 eTyIIUIepal
cama apKpUIbl Kajaramainel. byn cxemana jxaHap-arap Mail camachlH Kajarajay TOJBIFBIMEH
HapBIKTHIK MEXaHU3M/epre HerizaenreH. [pi MyHall KYpbUTBIMIAPhl aBHALMSAIIBIK OKUFaIap MEH dye
KeMenepiMeH OKbIC OKHFajgap OoyiFaH KaFjaiia camachbl3 aBHAOTHIH OHJIPYyJE albIITaybl
O6onapipmay yuriH MO3-1e oHBI d3ipiey Ke3iHAe ©3 OHIMIHIH camachlH TOYelci3 pacTayra
0OBEKTUBTI MyjJeni. ABHATOpJapFa, aBUAOTHIHABI TYTHIHYIIBUIAP PETIHIE, OHAIPYHILIepAcH
KYMOHII JCKJIapalysuiap €MeC, aBHAOThIH CallachlHBIH CEHIMJII KEemULMIKTepi KaxkeT. by
KaJaMAapblH aBTOPJIApbl HAPBIKTHIH KOPIHOCUTIH KOJIBI OapiblK HOPCEHI TOPTIMKE KeNTipendi Jemn
ceHeni. bipak, MyHiail memimaep emkaHaai maiga okenamenl. Tasy yakbITTa HapbIKTBIK TETIK
KaJbINTACKAH HApBIK KaFAalblHa KOMMEPUUSUIBIK KypamJac OeJliKKe 3MsSH KeJNTIpe OTBIPHIT,
aBHAOTBIHMEH KaMTaMachl3 €Ty YIIy Kayilci3[iri MacenenepiH JepOec perTeial JereH yMiT -
HeTi3¢13. ABHAIMSUIBIK OKUFa OOJIFaH XKaFJaiaa, 9JieTTeriiei, aBualusuIblK KyphlUIbIMIAp, peTTeyili
opraH KiHoii Oomagsl. Anam eMmipi YIIIH COHINANBIKTBI JKOFapbl JKayalThl €Mec cajia YIUiH
HapbIKTBIK pETTey MeXaHu3Mmzepi TanTelpMac Kypan. Camachl3 KbI3MET KepceTylli Hemece
OHJIIpYIIIiHI HAPBIKTBIK KAaTBIHACTAP YaKbIT ©TE KeJle ©31-aK «CYpPaHBICTaH» IIbIFApbIN TaCTaiIbl.
bipax OyHnmail MexaHu3M aBuaius yIiuiH skapaMchl3. Ce0e0i HApBIKTBIK MEXaHHU3MJIEp OTe i
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KYMBIC ICTEreHIMEH, OJIapAbIH €H 0acTbl KeMIIIUIri MHEPTTUTIK. SIFHHU camachl3 jkaHap-Karap Mai
OHJIIpYIIiHI HAPBIKTHIK MEXaHW3M HapBIKTAH IIBIFapFaHfa JeiiH Oipmiama yakpIT eTeni. TypachiH
afTaTelH 0OJICAK — camachl3 JKaHap-)Karap Mail eHIIPYIIiHIH CalachI3AbIFbIH alKbIHIaFaHFa JCHiH,
OHBIH 6HIMIHIH KecipiHeH OipHere AO 6osrybl MyMkiH. COHIBIKTaH cananbl Oakpiiayna Hapbeikran
0acka MexaHH3M OO0JIybI KepeK.

AN ekiHmI OKylie a3aMaTTBIK aBUAIMs CATACBIHIAFbl YOKUIETTI OpraH TapanblHaH
KETKI3UIETIH aBua jKaHap-)Karap Mail camachblHa TOJBIK MEMJICKETTIK Oakpliayabl ke3aeiai. Onna
aBMa >KaHap-)kKarap Mail camacelH OaKpuIay oye KEMECiH YIIy KapaMJIbUIBIFBIH MEMIIEKETTIK
Oakputay Moceneci periHne aWkpiHaanraH. bipak perrey nmepektuBTi Oosnmayel kepek. Cebedi
a3aMaTThIK aBUAIMS KOMMEPHMSIBIK CHITaTKa ne. Tapux KepceTkeHIeH, MEMIICKETTIH
HSKOHOMMKAJIBIK ITPOLIECTEP/Il TIKENIEeH O0acKapybl — MEXaHMKAJIBIK CaFaTThl OaJITaMeH JKeHAeyre napa
nap. CoHbIMEH KaTap MapakopiblK IMEH >KEMKOPJBIK TaMbIPbIH TepeH TapTKaH OWIIIK KyHleciHae
0apIbIK peTTey MEXaHU3MIEPIH HICHEYHIKTEpPre OKeN Tipey KayamChI3JbIK MEH aKbUICHI3IBIKTHIH
oenrici.

KopbIThIHABI

XKorapeima artanran ceOenrepre OailIaHBICTBI, AaBUAIUSJIBIK OHEPKOCIITIK  KEIIEHTe
KATBICYIIBLIAP/bl PETTEY CepTUPHKATTAY apKbLIbl XKY3€re achlpblIybl THIC.OHIMII cepTudUKaTTay
Typaibl ce3 OoiFaHa, OpKAlllaH TYTHIHYHIBUIAPJBIH cepTU(UKATTay >KyHeciHe AereH CceHiMi
TypaJibl Macesie TybIHAauabl. by mambiran xyiienepi MeH cepTudukaTTay IocTypiepi 6ap enaepre,
COHJAM-aK XaJbIKAPAJIBIK HAPBIKTBIH OTaHJBIK KATHICYIIbUIAPBIHA JKAKChl Oenriil. OHiMII
TYTBIHYIIBIHBIH, SIFHU CEPTU(UKATTAY HPOLECIH TYTHIHYIIBIHBIH aXblpaMac KYKbIFBI-Oys1 Oenriti
O0ip cepTuduKarTay OpTAIBIFBIHA CEHIM. AN Kall cepTHU(PUKATTAyIIBl YHABIM CEHIMJI, KaWCBHICHI
CEeHIMCI3 eKeHIH KiM memeni. HapbIKThIK MeXaHu3M OWJI jKaFjgaiija maimachls. MeMIeKeTTiK
opranfap — CeHIMCI3(IIBIHABIFBIHAA — MEMJICKETTIK OpraHjapiarbl afamaap). MocerneHi
cepTUUKATTAYIIBl YHBIMABI MEMEJIEKETTIK TIPKEYIEH OTKI3Y apKbLIbl, ajl YMUBIMHBIH CEHIMJIUIIr1
YIIiH jKayanKepIIiKTi COJI YHBIMIBI TIPKET1H IEHEYHIKKE apTy apKbUIbI menryre 6omap emi. bipak
YKayarKkepuIuiik apTy JETeHIMI3 — OJ1 ©31HIH KaTelliri HeMece o/ICil KacaaraH KbUIMAcChl YIIIH 3aH
anabIHAa Kayar Oepesl aereHal ourmipeai. An KOppynuus )aljaaraH COT JKYHECIHIE 3aH Typaibl
€3 KO3Fay — IIOIIKAJapFa Ta3aJbIK Typajbl JEKIUs OKbIFaHMEH TeH. Ochl alliThlIFaH cebenTepeH
O0ip KopbITBIHABI MmbIFaabl. JXOKMMeH kaMmTamabl3 €Ty >KyheciHzeri mpoOjemManapiblH IIeniMi
aBUAIUSHBIH 1IIIHIE eMecC, KaJbl KOFaM KYpaMbIH/Ia KaTbIp. AJl aBUATOJAP/IbIH KOJBIHAH KEJIETIH
xanrp3 mapa — JKOKM camnacein oyexkail iIiHe TEXHUKAIBIK OaKblIay apKblIbl KAMTaMachl3 €Ty.
Con cebenTi MEHIH KEWIHT1 >KYMBICBIM aHap-)Karap MaMJIbIH calachlH Y3/IKCi3 OaKbLIaNTBIH
TEXHUKAJIBIK Kypayiap 13/1IeCTipyMeH OaislaHbICThI 00Ia/Ibl.
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BE3OCTAHOBOYHOE TEXHUYECKOE OBCJIY KUBAHUEBO3YHIHBIX
CYA0B HA ITPUHHHUITAX JIOTUCTHUKHA

JJOIT'NCTUKA KATUJATTAPBI HET'IBIHAE OYE KEMEJIEPIHE Y3IIKCI3
TEXHUKAJIBIK KbI3BMET KOPCETY

NON-STOP AIRCRAFT MAINTENANCE BASED ON LOGISTICS PRINCIPLES

AHHoTanusi. B crartbe mpuBeneHbl pe3ylbTaThl aHalM3a NPUMEHEHHS JIOTUCTUYECKUX
NPUHIMIOB Juid OecriepeOONHON SKcIyaTallud  BO3AYIIHBIX cyAoB. B pabore omnucaHsl
COBPEMEHHBIE TMOJIXOAbl K BHEAPEHUIO JOTUCTHUYECKUX MPHUHIIMIIOB, OCHOBAHHbIE HAa KOHIICTIIHH
0€30CTaHOBOYHOTO0 TEXHHUYECKOI0 OOCIYXUBaHUsI 00CITYKUBaHUs, HAIIEIEGHHOTO HAa HAJEKHOCTh U
0€30MacHOCTh IM0JIeTOB. bbuta BbIEIeHa MOTPEOHOCTh BHEIPEHMS] MPHUHIIUIIOB JIOTUCTUKUA B
YCIOBUSIX yBENWYEHHs OOBEMOB BO3JAYIIHBIX MepeBo30oK B Kazaxcrane. boimm paccMoTpeHs

q)aKTOpLI, TOPMO3AIHNEC aBUATUOHHYIO JIOTUCTUKY.
KiroueBble cJiOBa: JIOTHCTHYECKHE IIPUHIHUIIBI, JIOTUCTUYCCKAA NCI0YKa, YIPABJICHUC
3aracaMiu B ICIIIX ITIOCTABOK, I_II/I(prBaSI JIOTUCTHKA, CUCTEMA CKIAAUPOBAHUA.

Anparna. Makanaga oye KeMellepiH y3[iKCi3 maijanany YIliH JOIMCTUKAIBIK KaFUAaTTapabl
KOJIJIaHy/Ibl Tajjlay HOTHOKenepl KenrTipiireH. JKymbicTa yily CEHIMAUIINT MEH Kayilci3Jirine
OarbITTAJIFAH TOKTAYChI3 TEXHUKAIBIK KbI3MET KOpCETy TY)KbIpbIMJaMacblHa HETi3eIreH
JIOTUCTUKAJBIK KaFUIATTap/bl EHTI3y[iH 3aMaHayM Tocuiaepi cumartanrad. Kaszakcranma oye
TachIMaJJapbIHbIH KOJIEMIH YJIFalTy jKarlaiiblHIa JIOTMUCTHKA KAaFUJATTapbhlH €HII3y KaKeTTUIri

aTam eTiUIIl. ABUAIUSUIIBIK JTOTUCTUKAHBI TeXKENTIH (pakTOpiap KapacThIPbLUI/IBL.
Tyiiin ce3mep: TOTUCTUKANBIK MPUHIIUIITED, JIOTUCTUKAJIBIK Ti30€K, KETKI3UIiM Ti30erinmeri
KopJiap/bl 6ackapy, CaH IbIK JIOTUCTHKA, CaKTay XKyhec.
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Abstract. The article presents the results of the analysis of the application of logistics
principles for the uninterrupted operation of aircraft. The paper describes modern approaches to the
implementation of logistics principles based on the concept of non-stop maintenance service aimed
at reliability and safety of flights. The need for the introduction of logistics principles in the context
of increasing air traffic volumes in Kazakhstan was highlighted. Factors hindering aviation

logistics were considered.

Keywords: logistics principles, logistics chain, inventory management in supply chains,

digital logistics, warehousing system.
«/locucmuxka, smo, dasice, u gpunocoghus, c0e-mo, u perueus. Koeoazanumaeuibcs
JIO2UCMUKOU HAOO, 8 NEP8YI0 04epedsb, 8ePUMb, YMO Mol 0eNAeUbCaMblil ONMUMATbHBIL 8APUAHM
nocmasxku. Taxoce Hado umems 0cob0e MUpo8o33penue, 8 KOMOpPOM SIAGHIM AGNAEMCA He MeTKUl
632/10 HA YACMHbLE MeNIoYU, a 0OWULL 632]1510 HA 6Cl0 cumyayuio ceepxy»[1]
Heuszgecmmnuiii agmop

BBenenue. Pa3Butue JOTUCTUKH U BHEIPEHHUE JIOTUCTUYECKHWX MPUHIMIIOB B Kazaxcrane
OepeT cBOE HAYaJlo C CePEeIMHBI HYJIEBBIX TOJIOB JIBa/IIIaTh TEPBOTO Beka. Pecrybnmuka Kazaxcran ¢
MOMEHTA TIOJIy4e€HHUS HE3aBUCUMOCTH aKTHBHO NMPUHUMAET YIaCTHE B MEXIYHAPOHBIX MTPOEKTAX C
[ETBI0  Pa3BUTHS TPAHCIOPTHOW cHCTeMBbl. [lodTOMY crpaBemiMBO, YTO TPaHCHOPTHAs CHUCTEMaA
KazaxcTrana HaxomuTCs Ha paHHEM JTare 53BOJIIOIMOHHOTO pa3BuUTHs. HeymoBieTBopHUTENbHOE
COCTOSIHME MH(PACTPYKTYphl M HEKAYECTBEHHBIE KOMMYHHUKAIIUU B IMPOIECCaX JIOTHUCTHUYECKOU
IETIOYKH SABJISIOTCS XapaKTePHBIMU YepTaMH PaHHEro 3rtama pa3Butus [2]. BaxkHo oTMETHTH, YTO
0e3 TpUMEHEHUs MPUHIMIIOB M KOHICMIMK B YCIOBHSIX CJIa00Pa3BUTONW WHQGPACTPYKTYPHI,
HECMOTpsi Ha Teorpaduueckoe TMOJIOKEHUE W BBICOKMHM TpaH3WUTHBIN moTeHIMan KaszaxcraHa,
YBEITUYHMBAIOIINE CIPOC HA YCIYTH TPAHCIOPTHO-JIOTUCTUYECKOW CHCTEMBI, MPOIECC CO3TaHUs
YCTOWMYHMBOM JIOTHCTUUECKOM LETIOYKU OyIET 3aMeIJICH.

Jlaxke ONBITHBIE H TEXHUYECKH OCHAIEHHBIC aBUAKOMIIAHWUW TMPU3HAIOT CJIa0OCTh
JIOTUCTUYECKON cuctemMbl. OCHOBHOM NPUYMHOM MPOCTOEB ABUAIIMOHHOW TEXHHKU, CUUTAIOT
HU3KHWHA YPOBEHb CBOCBPEMEHHOM MOCTABKH PACXOJHBIX MAaTEPHUAIOB M3aNaCHBIX YacTeH, U3 3a Yero
ABUAKOMIIAaHUW W OPTaHM3alldd 10 TEXHUYECKOMY OOCIY)KMBAHUIO U PEMOHTY BO3IYIIHBIX CY/IOB
MOT'YT TIEPEKUBATh CEPhE3HBINA KPU3HUC, CTIOCOOHBIN MPUHECTH BHICOKHE YOBITKH.

JlorucTuueckas Leno4Kka eCTh JKM3HEHHBIM IUKI u3neanii. OHa COCTOUT U3 TaKMXDJIEMEHTOB,
KaK TIPOM3BOJCTBO TMPOJYKIIMHM, IIOCTaBKa 3alacHbIX YacTeH, OKCIUTyaTallus, TEXHHYECKOE
oOCIyXKMBaHUE U PEMOHT, yTUIU3alusa. Jpyrumu cjaoBamH, MNPEANPUSNTHS IO MPOU3BOJICTBY
BO3JIYIIHBIX CYAOB U 3alacHbIX YacTed, (UPMbI M KOMIIAHUU MO TPAHCHOPTHUPOBKE M XPAHEHUIO
MIPOU3BEACHHON MPOIYKIIMH, SKCIUTyaTaHThI, OpPraHU3alMu M0 TEXHUYECKOMY OOCITY)XHBaHUIO H
PEMOHTY M YTHJIM3UPYIOIIME KOMIAHUU JOJDKHBI C(HOPMUPOBATh HMHTEIPUPOBAHHYIO CHUCTEMY,
CHOCOOHYIO OBICTPO U C MUHMMAJIIBHBIMU 3aTpaTaMH OCYIIECTBIISITh padOTy BCEX €€ AIEMEHTOB.

CkrnagupoBaHue  MOCTABIAEMBIX  MaTEpUANBHO-TEXHHYECKHMX  PECYpCOB  SBIIAETCS
HEOTHEMJIEMOM YacThlO I'PAMOTHO CIJIAHUPOBAHHOW CUCTEMBI JIOTUCTUKH. EcCIM MBI TOBOpHUM O
JIOTUCTUKE B YCIOBUSX OBICTPOPACTYIIETO PhIHKA IPOU3BOICTBAABUAIIMIOHHON TEXHUKHU U 3aMlaCHBIX
gacTel K HUM, TO 0XKHJIaeM pa3yMHOe (pU3udecKkoe pacrnpeaeeHie pecypcoB ¢ MO3ULUU CHUKEHUS
3aTpat, OJHAKO ITO JAJIEKO OT PealbHOCTH B paboTe Ka3aXCTaHCKUX aBUAKOMIIAHUMU.

OpHolt U3 BakHEHIIUX poOsieM Oecriepe0oiHOM AKCIUTYaTalli BO3IYIITHBIX CY/IOB SIBISIETCS
MIOCTaBKa pPacXOJHBIX MATEpUajOB, 3alMACHBIX YacTeil, a TaKKe HHCTPYMEHTOB C MeCTa HuX
MPOU3BOJICTBA JI0 KOHEYHOTro moTpebutens. HecMmoTps Ha MHOrooOpasue JIOTHCTUYECKUX
MIPUHIINIIOB, pealdbHas KapTHHA TaKOBa, YTO OPraHU3allUsM IO TEXHUYECKOMY OOCITYKMBAHHIO H
PEMOHTY aBUAIMOHHON TEXHHKHU MPUXOIUTCS TMOACTPAUBATHCS IMOJ CPOKH JOCTaBKH, TpeOOBaHUS
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IIOCTABILMKOB JUIS BBIIOJHEHHUS] TE€X WIM HMHBIX PA0OT IO TEXHUYECKOMY OOCIyXuBaHUIO. B
clyyasix IpuoOpeTeH s 3amacHbIX YacTeil OT MPOU3BOAUTENEH TaKKe HE PEIIAOTCs MPOOJIEMBI CO
CBOEBpPEMEHHOW mocTaBKoi. [Ipumepom naHHON MpOOIEMBI MOTYT CIYXKUTh MPOCTOU CaMoJieTa
Sukhoi SuperJet. ITpoGieMbl ¢ 3amyacTIMH BO3HHUKAIOT IMOTOMY, YTO CaMOJICTOB TaKOTO THIIA
IIPOM3BOJIUTCS Majo U CTOPOHHMM IIOCTaBLIMKAM J€jJaThb KOMIUIEKTYIOUIME HEUMHTEPECHO — HUX
BeimyckatoT Tosibkko OEM  anrn.  original equipment manufacturer — «opuruHagbHBIHI
MIPOU3BOIUTENL 000pynoBaHMs». OTCYTCTBHE NPOMEXYTOYHOTO DJIEMEHTA YCIOXKHSET MpoIece
HACTOJIbKO, YTO Y aBUAKOMIIAHUM CHMYKAETCSI 3aMHTEPECOBAHHOCTD B IAaHHOM THUIIE CaMoOJIeTa.

Wtak, Mbl BBIIEIUIN OCHOBHBIE MPOOJIEMBbI 00ecriedeHHs] 0€30CTaHOBOYHOIO TEXHUYECKOIO
00CITy>)KUBaHUS, BKIIIOYAIOIINE B C€0ST SJIEMEHTHI JIOTUCTHUKH:

1) CnaGopa3Butas HHPPACTPYKTYpa B KOMMYHHUKAIIHH.

2) TlpocTou aBHAIIMOHHOW TEXHUKH, BEI3BAHHBIE OTCYTCTBHEM CHCTEMBI OecriepeOoitHOro
CHa0)KEHUST MaTepHallaMy, HEOOXOIUMBIE JJIsl TEXHHYECKOTO 0OCITy)KUBAHHS U PEMOHTA

3) TIpo6eMBbl 1IENOCTHOCTH JIOTHCTHYSCKOM LIEMOYKH MPEIIPUITHH.

4) CuctemMa CKJIQIUPOBaHMS M  MPOMEKYTOUHBIX IYHKTAX XpaHEHHUS IPOJIYKIIHH.
OCHOBBIBAsICh Ha BBIICJICHHBIE TPOOJIEMBI, IOTUCTHI U IPYTHE CICIHAINCTHI, 3aTPOHYThIE B
nporiecce o0ecrnedeHus oecniepe0oitHOTO TEXHUYECKOTO 00CITy)KMBaHUA, CITOCOOHBI
pa3paboTaTh €IUHYIO CUCTEMY CHaOKEHUS.

OcHoBHasi 4yactb. CormacHo cBenenusam PI'TI «KaszasponaBuramms» Hax TeppUTOpUEH
PecniyOnmuku Kazaxcran mposeraer 126 BO3AYIIHBIX Tpacc, a TakKe 3 pPErMOHAIbHBIX LIEHTPOB:
LenTtpanbHo-KazaxcTtanckuii PernoHansHbIi 1eHTp opranu3anmu Bo3gymHoro auxkenus, FOro-
BOCTOUHBIA pervoHanbHbll lleHTp opranmm3anuu Bo3nymHoro ABWKEHHS MW 3amajHo-
Kazaxcranckuit PernoHanbHbIl 1eHTp opranuzanuu BosmymHoro aswxkenus. HecmoTpss Ha
BBICOKMI YPOBEHb OpPraHM3aIlMU BO3JIYIIHOTO IBMXEeHUs B PecnyOmmke Kazaxcran mo oreHke
Mesk 1yHapOoHO#M opranuzarus  rpaxaanckoi asuanuu (ICAO — International Civil Aviation
Organization) na 95 nporeHTOB, ONMBIT aBUaKOMITaHUH, opranu3anuu 1o TOuP AT, a Taxke Apyrux
MPEANPUITHH ITOKA3bIBAET, YTO 3TOTO HEJAOCTATOYHO JjIsi oOecnieueHus Oecnepedoiinoro TOuPAT

1 OJTarompusATHOTO COCTOSIHUS JIOTUCTUKH B 11e7I0M [3].

MupoBasi aBUallMOHHAs OTpacib B LEJIOM U Ka3aXCTaHCKUE aBUAIllepPEBO3KU BIIEPBBIEC B CBOECH
UCTOPUU CTOJKHYJIUCh C TakOW TIyOMHBI KpPU3HCOM. YOBITKM OTEUECTBEHHBIX OpraHU3alMii
IpakIaHCKOM aBHAIlMU COCTaBHIIN mopsaka 356,7muipa tenre (okoio $863 mum). MexaynapoaHas
accoranus BosaymiHoro Ttpancmopra (IATA - International Air Transport Association)
MIPOTHO3UPYET, UYTO YOBITKM MHUPOBBIX aBuakommaHuii B 2022 romy cokpatsatcs B 4,5 paza
otHOocuTenbHOpe3ynbTata 2021 rona, no 11,6 mapza nomnapos. [Ipu stom IATA yxyamuiaa nporsos
yobITKOB OoTpaciu B 2021 roay u mepecMoTpena B XyALIYI0 CTOPOHY olleHKy noteps 3a 2020 rog.
Osxwupaercsi, 4To odiiee KoludyecTBo maccaxupoB B 2021 romy mocTurHer 2,3 MIIpa YelOBEK, a B
2022 romy 3TOT MoKasareib BbIpacTeT a0 3,4 Miph, 4To cooTBeTcTBYeT ypoBHIO 2014 roma. IATA
TaKkKe OXKUAAET MPOJOJDKEHHUE YCTOWYMBOIO CIpOca Ha TPY30BbIE aBHAmnepeBO3KU. B  pasrap
kpusuca, B ampene 2020 roga, 66% MuUPOBOro napka KOMMEPUYECKOTO BO3IYIIHOTO TPaHCIOpTa
OBUIO OCTAHOBJICHO H3-32 TOTO, YTO MPABHUTENLCTBA 3aKPBUIM TPAHUIBI WM BBEIU CTPOTHM
KapaHTHH. B cpemHem B kazaxcraHckol aBuakommnanuu AO

«Qiip AcTtaHay B pa3rap Kpusuca, 2 caMmoiieta u3 35 caMOJIeTOB HaXOMJINCh HA TEXHUYECKOM
00CTyKMBAaHUU C 3aJIep’)KKaMH H3-32 HEBO3MOXKHOCTHU TOCTABKHM HEOOXOJUMBIX MaTepHUajoB [0
TeXHUUYECKO# Oa3bl. [4].

Jloructuka mpencTaBiseT co0Oil CIOXKHBIM MEXaHH3M pabOThl BCeX (HYHKIIMOHAIBHBIX
MOAPA3JENICHU TPEANPUATHS, TIOITOMY OYEBHAHO, YTO-THMOO HApYIIEHBl MPUMEHSEMBbIC
JIOTUCTUYECKHE MPHUHIIMIBI, JTUOO 4YTO-TO HE OBUIO MPEeayCMOTPEHO M HE OBLIO BKIIOUEHO B
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pacyeTsl.

Baxxaple npuHIHIEI paOboTHI TOApPA3AeICHHS PEANPUITHS, TAKHE KaK «C HY)KHOW CKOPOCTBHIO
JOCTaBKM», «C HAUMEHBIIMMHU CPOKaMHU IPOXOXKIACHMsS JIOTUCTHYECKOW nenu». C ydeToMm 3Toro,
HanboJiee NOJHBIN MepeueHb JJOTUCTUYECKUX MPUHIIUIIOB ONTUMH3AIUK MPOIIECCOB MOYKHO HA3BaTh
«8H», 1.e. cnenyromue:

1H — nyxHbIi TOBap,

2H — nmyxHoro konmnyectsa,3 H — Hy»XHOTO KadecTna,

4 H — B Hy)xHOM MecTe,5 H — B Hy)HO€ Bpems,

6H — B Hy)XHO# ymaKoBKe,
7H — c HauMeHbIIUMU 3aTpaTaMu;
8H — ¢ Hy)XHO# CKOPOCTBIO IOCTAaBKU (BPEMEHEM JOCTABKH).

CnoBo «HYXHBII» O3Ha4aeT, YTO 53TO YJIOBJIETBOPSET MOKyHarenas. A MPUHIUI «C
HaMMEHBIIMMH 3aTpaTaMHU» HaIpsIMYI0 OTpa)kaeT OJHY M3 3aJay JIOTUCTHKH, Ipearoararomniei
ONITUMHU3AIIMIO MPOIECCa B HAMPABICHUH MUHUMH3AIINHU 3aTpaT [5].

B pesynpraTe aHanmuza TpPUMEHEHHS BOCBMH TPUHIIMIIOB B  IIETIOYKE

«MPOU3BOIUTEIb 3aMaCHBIX YaCTeH-OpPraHu3allns M0 TEXHHUYECKOMY OOCIYyKHBAaHUIO» OblLia
OTMEYEHA POJIb CPOKOB TTOCTABKH.

Eme omauM BaxkHBIM  (AaKTOPOM B  JIOTUCTHYECKOW CHCTEME SBIISIETCS CHUCTEMa
CKIaaupoBaHus. PazpaboTka CHCTEMBI CKIIAIUPOBAHUS PEIIAET CICIYIOINE 3aauHn:

— CTPOUTEIHCTBO HOBOTO CKJIAQJIA;
— pacIIupeHue Wik PEKOHCTPYKIIHS JICHCTBYIOMIETO CKIIaNa,
— JIOOCHAIIIEHHE WK TIepeOoCHAaIlleHUE IEHCTBYIOIIETO CKIIaa;

— palMOHAIN3alMsA TEXHOJOTHYECKUX PEIICHUH Ha JEUCTBYIONIUX CKIIAAAX.

OTH NPUHLMIUAIBHBIE OTIMYUS MOPOKIAIOT Pa3IMYHbIE MOAXOIbI K Pa3pabOTKE CUCTEMBI
CKJIaJUpOBaHMs. B mepBbIX AByX ciydasx cHUCTeMa CKJIAAMPOBaHMs MOJAYMHEHA 3agade BbIOOpa
[apaMeTpoB CKJIAJCKOrO 34aHusl (COOpPYXKEHMs]) M YCTAHOBJIEHUS KOHCTPYKTHBHBIX €IO
0co0eHHOCTEH, 00eceunBarOIKX IPOBEACHUEONTUMANIBHBIX TEXHOJIOIMYECKHUX IpolieccoB. B aTux
CJIydasxX OTIPAaBHOM TOYKOHM IIPU CO3AAHMM CUCTEMBI CKIAJAMPOBAHUS JOJDKHA CTaTh MOACHCTEMA
«Cxiagupyemasi Tpy3oBasi €IMHUIA», a 3aKIIOYUTEIbHON MOACUCTEMOH Oyner

«3maHue», IIOCKOJIBKY MMEHHO OIPEAEICHHE IapaMeTpoB CKIaa W JOJDKHO CTaTh
pe3yibTaToM Beel pa3paboTku. IIpu pazpaboTke cucTeMsl Uil JeMCTBYIOIMX CKJIaJ0B OHA JA0JDKHA
ObITh OPUEHTHPOBAaHA HA YK€ CYLIECTBYIOIIME 37aHue M ero napaMerpsl. Iloatomy noncucrema
«3nanue» OyHeT ompelensiomend [Uid BCEX OCTAJbHBIX IOJCHCTEM. B yCIOBHAX BBICOKHMX
TpeOOBaHMM K KOMIIOHEHTaM, 3alacHbIM 4YacTAM aBUALlMOHHOM TEXHUKH HE0O0X0IUMO
IIPELYCMOTPETH B CUCTEME CKJIAJUPOBAHUsS YCIOBUSA XPaHEHMsI 110 KaK10€ TapTUIHOE U3ZEIIHE.

Ckyazipl pa3aMyaroTcs IO BUY CKIAACKUX 3JaHUN (110 KOHCTPYKIMU): OTKPBIThIE IIOIAIKH,
MIOJIy3aKpBIThIE (HABEC) M 3aKpbIThle. 3aKpBIThIE SBIAIOTCS OCHOBHBIM THUIIOM CKJIAJCKHX
COOPYXKEHMH, IpeCcTaBIss co00i 060cO0NIEHHOE 3JaHNe CO CKIIaJICKUMU MTOMEILEHUSMHU.

Ha cerogusimiamii  neHb 0O0BEMBI IMPOM3BOJACTBA KOHEYHOM MPOAYKIHMHM  JOCTHIJIH
MaKCHUMAJbHBIX 3HAYEHMH U TPOJOJDKAIOT PACTU C PA3BUTHEM TEXHOJIOTMH. ABHALMOHHAS
[IPOMBIIIJICHHOCTh HE SBJISAETCA HUCKIIOYEHUEM, M COIJIaCHO IPOrHo3aM MUHHUCTEPCTBO
MPOMBIIIJIEHHOCTH M TOproBiau Poccuiickoit ®enepanuu oxumaercs, uro k 2025 rogy oObem
MHUPOBOTO PbIHKAa aBHAIIMOHHOM MPOAYKIMM BbIpacTeT B 2,1 pasza. Haauuue rpanun ¢ ogHuM U3
TMTAHTOB AaBHUAIMOHHOW TPOMBIIUIEHHOCTH OyneT CHocoOCTBOBAaTh Pa3BUTHIO JIOIMCTHYECKOM
LENOYKM MEXKIy IpOM3BOAUTENSIMM M omeparopaMu  KazaxcraHa, JKCIULyaTHpYOIIHE
OTEUECTBEHHYIO ABHALIMOHHYIO TeXHHUKY[S]. Osknpaercs, YTO MOBBILEHUE INPEUIOKEHUHA B
YCIOBHUAX PBIHOYHOW HSKOHOMHKH, OJIAarONPUSATHO OKAXKETCA Ha pa3BUTHE HHPPACTPYKTYpHl U
KOMMYHHUKAIUU Ha IIPABUTEIILCTBEHHOM YPOBHE.
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Jis pa3BUTHS JOTUCTUYECKOHW Iienmouku KazaxcraHa HEOOXOAMMO BOCCTAaHOBHUTH OOBEMBI
AaBUAINEPEBO30K, KOTOPBIE CYIIECTBEHHO CHU3WIMChL B Hauvaie 2020 roga mno mnpuyuHe
pacipocTpaHeHUsT KOPOHOBHPYCHOU HHQeKkiuu. B MexayHapo HON accoluaiuy BO3IYLHTHOTO
tpancriopra (IATA) DpoOrHo3UpyrOT, 4YTO MHMPOBOM pBHIHOK aBUANEPEBO30K BEpPHETCS Ha
JTOKPHU3UCHBIN ypoBeHb He panbine 2024 rona[6]. s 3¢ HeKTHBHOTO MOCTPOCHHS JIOTHCTUISCKUX
LENOYEK U JOCTHKEHUS MUHHMAJIbHBIX 3aTpaT HEOOXOAMMBbl ONMMCAHUE U OLICHKA BBIIOJIHAEMBIX
(GYHKIUY TPEANPUSITAN — YYaCTHUKOB. J1JIs1 OMUCaHUs ¥ OLEHKH (PYHKIIMH HEOOXO0AMMO PUMEHSTh
COBpeMEHHbIE HH()OPMAIMOHHBIX TEeXHONOTHHA. MH(pOopMannoHHas cucTeMa JIOJDKHA BBICTYIIUTH
TJIABHBIM HWCTOYHMKOM HMH(POPMALMK O MOTpeOUTENe, peanusys TNpud OTOM JIOTUCTHYECKYIO
KOHLIEIIUIO B YIIPaBJICHUH LIETISIMU ITOCTAaBOK paccMaTpUBAaeMOro o0beinHeHus npeanpustud. [Ipu
9TOM JIOJDKHBI HCIOJIB30BAaThCS TaKHE JIOTMCTUYECKHE TEXHOJOTMH KaK CHUCTEMBI OBICTPOTrO
pearupoBanusi Ha usMeHeHust (PucyHok 1), addexkTuBHON peakuu Ha M3MEHEHHS] CTPYKTYpHI
notpebienus (Efficient Consumer Response) u coBMeCTHOTO IJIAHUPOBAHUS, TPOTHO3UPOBAHKS U
nononuenus: 3amacoB (Collaborative Planning, Forecasting and Replenishment) u apyrue.
WHTerpupoBaHHbIil mpoliecc MOCTAaBOK IMO3BOJISIET KaTaJIOTM3HPOBATh KOMIUIEKTYIOIINE HW3JIENHs,
MapKUpOBKa U3ENuH, MIIAaHUPOBaHNE 1 MOHUTOPHUHT BBITIOJHEHUSI 3aKa30B.

OPrAHU3ALMUA NNAHUPOBAHMUE ‘ YNPABJIEHUE
3ANACAMMU
niektyowme nsgenma  dGopmmnpoBaHuMe Nokasatenei NHbOopMaLMOHHbIE TEXHONOTUN
BaHUe ﬂ,VIHaMVIKa CUCTEMDbI

Mpon3BOACTBEHHbI KOHTPO/Ib

nl'OAM OnTVIMl/I3aLl,l/Iﬂ CPOKOB NOCTaBKU COKpaLIJ,EHVle CPOKOB MOCTaBKM

Pucynok 1. DddexTuBHasT AEATENHHOCTh IPOU3BOANTENSA ¢ TOYKH 3peHusQuick Response.

BoiBoabl U pekomenganuu. Pemenue cnocobHoe ONTUMU3HPOBATH YIIPABIIEHUE 3allacaMy B
LEMNsAX MMOCTaBOK SIBJISETCS UCIOJIb30BAHUE U Pa3BUTHE IU(PPOBBIX TexHoJoruu. Lludposuzamms —
TJIABHBIA TPEH]] JJOTUCTUKH[7]. ABTOMATH3UPOBAHHBIN IPOIIECC MpeodIagaeT Hall PYyIHBIM TPYJIOM
0 JIBYM OCHOBHBIM [TOKa3aTesIM: POU3BOAUTEIBLHOCTD U TOYHOCTb.

C Touku 3peHus 6€30CTaHOBOYHOTO TEXHHUYECKOTO OOCIY)KMBAHHSI U PEMOHTa aBHALIMOHHON
TEXHHUKH, JIOTUCTUKA 3aKaHYMBAETCA TOTJa, KOTJa Ha BO3YIIHOM CyIHE IIPOU3BEACHBI BCE
HEOOXOIMMbIE MEpPOTPUATUS IO YCTAaHOBKE OOBEKTOB JIOTUCTUKU. [loaTOMY, paccMoTpeB Bce
MpoOJeMbl, MOXKHO BBIACTUTH PSI PEKOMEHAAUMU JUISI TPEIIPUSITUH, T/A€ OOCTYKUBAIOTCA
BO3JIYILIIHBIE Cy/Ia:

e Co3naHue yYOPOLIEHHOM CHUCTEMbl YIpPaBICHUS WHBEHTAPU3ALMEH C MPUMEHEHHEM
U (POBBIX TEXHOJIOTHUH.

° OHYH_IGHI/IC (I)OpM&J'IBHOCTCfI — IIoANHCAaHUC  aKTOB npueMa-nepeaaiu, Bblaada
CepTI/I(I)I/IKaTOB COOTBCTCTBU, UHBCHTAapU3alUA U IPOYCC NOJIKHBI OBITH ABTOMATHU3UPOBAHHBIMU.

° yCKOpeHI/Ie mnmponecca (I)I/BI/I‘ICCKOI\/’I AOCTaBKH 0 COOTBETCTBYIOIICTO ITYHKTA HA3HAYUCHUA,
Halpumep 0a3ze TEXHUYECKOTO O6CJ'Iy>KI/IBaHI/I$[, PacCIOJIOKCHHOT'O BAaJIM OT TIPOXOKIACHUA
OCHOBHOH TpaHCHOpTHOﬁ MarucTpain J0CTaBKH.

e Kiacrepusanus 3aIacHbIX 4yacTew, PAaCXOHBIX MaTepHaoB U
UHCTPYMEHTOB.

° CO3,Z[aHI/Ie MHUHUMAJIBHOT'O 3allaca i1 YMCHBIICHHA BPCMCHU IPOCTOA HaA 3EMIJIC IIYTCM
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MMPpaBHJIbHOI'O y4€Ta BpEMCHU JOCTABKH 10 MCCTA HA3HAUCHUS.
o COBepH_IeHCTBOBaHI/IC BHYTPCHHUX IMPOUCAYpP OpraHu3allui Ha MPUHIUITAXJIOTUCTUKH.

e (OoOecrieueHNe CUCTEMbI CKIaUPOBAHMUSL.
[IpumeHeHre  BBIIIEONMCAHHBIX PEKOMEHJALMM B  COBOKYIHOCTH C  LHU(PPOBBIMU
TEXHOJIOTUSIMU ITO3BOJIUT:

* YIy4YIIUTh KOMMYHHUKAIMIO MEXAY IPOU3BOAUTENIEM U oprann3auuei noTOuP;
® YCKOPHUTB IIPOLECC IIyTEM 3aMEHBI PYYHBIX POLELYP aBTOMAaTUYECKUMU;

* MOBBICUTH YAOBJIETBOPEHHOCTb U KaYECTBO 00CIYKMBAaHUS IOTPEOUTENEH.

Heo0x01MMO MOMHUTB, YTO HE3aBUCHUMO OT HAIIPABICHHOCTH TEXHHUYECKOW OCHAIIEHHOCTH
nepepaboTku rpy3a o0paboTka HHGOPMAIIMOHHBIX MOTOKOB JOJDKHA OBITH aBTOMATU3UPOBAHA, TEM
0oyiee YTO COBPEMEHHBIC JIOTUCTHUYECKHE CHCTEMBI JOJDKHBI MMETh €IUHYI0 HWH()OPMAIOHHYIO
CHCTEMY JIJISl BCEX €€ yYaCTHUKOB.

be3 BMemarenpcTBa M COACHCTBHUS TOCYJapcTBa B BOIPOCAX YIYYIICHHS JOTHCTUYECKUAX
NPUHIMIIOB IyTeM 3aKIIOYEHUS MEMOPAaHIYMOB, COTJAIEHHH W TPOYHX MEPOIPHSITHH,
HEBO3MOXXHO JT00ABUTHCS ONTHMH3AIHMHA JIOTUCTUYECKHX MPOIECCOB. YCHIIEHHE IHUPPOBBIX
maatdopM, a eme Jaydiie, crnocoOcTBoBaHWME W (MHAHCUPOBAHHE AaBUAIMOHHO-KOCMHYECKOTO
CEKTOpa B BOTIPOCAX KACAIOIIMXCSICHAOKEHUSI.
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BECKOHTAKTHBII METO/] U3MEPEHUS TEMITIEPATYPhBI
TEMIIEPATYPAHBI OJIHIEYIIH BAHJIAHBICCHI3 DIICI
NON-CONTACT TEMPERATURE MEASUREMENT METHOD

Anparna: J)KympicTa aaM KO3iHIH CHEKTPIIK Ce3IMTaIbIFBl 0ap TUAPOTCHACITEH aMOP(ThI
KPeMHHIIIH TUICHKAJapbl HETI3IHJE JKacaliFaH TYC CEHCOPJIAPBIHBIH JH3alH EPeKIISTIKTEPi,
TeMIepaTypara OailJIaHBICTBI ©3TEPETiH KbI3IBIPUIFaH JICHEHIH COYJICNICHY TOJKBIH Y3bIH/BIFbIHA
0aliIaHBICTHI OJIAPBIH CHITATTaMaJIaphl )KOHE TYC CEHCOPBIHBIH MIBIFBIC KEPHEYIHIH KapaCThIPBUIBIT
OTBIPFaH JICHEHIH TYCIHE TOYeJAUTIrT KOPCETLITEH.

Tyiiin ce3mep: Tyc CEHCOPBI, KbI3bIPbUIFaH JACHEHIH PaJUalMsUIbIK TOJIKBIH Y3bIHIBIFBI, TYC
CEHCOPBIHBIH LIBIFBIC KEPHEYIHIH KapacThIPbUIBII OTHIPFaH JICHEHIH TYCIHE TOYeIALIIri.

AHHOTaIlI/IH: B pa60Te IMPUBCACHBI KOHCTPYKTHUBHBIC 0COOEHHOCTH OBCTOJAaTYHUKOB,
BBIIIOJIHCHHBIX Ha OCHOBC IINICHOK I'MAPOTCHU3HPOBAHHOI'O aMOp(I)HOFO KpEMHUA CO CHeKTpaHBHOﬁ
YYBCTBUTCIIbHOCTBIO YCIIOBCUYCCKOI'O Ijia3da, UX XapaKTCPUCTUKHU B 3aBUCHUMOCTHU OT AJIMHBI BOJIHBI
HU3JIYUYCHUS HaArpeBacMoro TeEiia, U3MCHAIOMICIOCA OT TEMIICpATYypPbl, U 3aBUCUMOCTL BBIXOIOHOT'O
HAaIpsKCHUA BETOAATYNKA OT IBECTA PAaCCMAaTPUBACMOTI'O TCJIA.

KiaoueBble cioBa: OBCTOHATYUK, JJIMHA BOJIHBI H3JIYYCHUSI HArpeBaACeMOro TeJia,
3aBHUCHMOCTDH BbIXOOHOI'O HAIIPSIKCHUS NBCTOAATUMKA OT IBETA paCCMATPHUBACMOTO TCJIA.

Abstract: The paper presents the design features of color sensors made on the basis of

hydrogenated amorphous silicon films with the spectral sensitivity of the human eye, their
characteristics depending on the wavelength of the radiation of the heated body, varying from

101


mailto:Kenbay.Alisher@kaznu.kz
mailto:Saltanat.Bolegenova@kaznu.edu.kz
mailto:Muhtar.Isataev@kaznu.kz
mailto:altai_aga@mail.ru
mailto:rasim.nurulin.99@inbox.ru

A3aMaTTBIK aBHAITUS aKaJEMUSICHIHBIH KaPIIbICHI Ne3(22)2021

temperature, and the dependence of the output voltage of the color sensor on the color of the body
under consideration.

Keywords: the color sensor, the wavelength of the radiation of the heated body, the
dependence of the output voltage of the color sensor on the color of the body in question.

beckoHTakTHBIE CIIOCOOBI M3MEPEHUS TEMIEpPaTypbl BO MHOTUX CiydasX HpPEICTaBIISAIOTCS
0oJiee TPEANOYTUTEIFHBIMHI 10 CPABHEHUIO C KOHTAKTHBIMHU, TaK KakK y TMOCIEIHUX H3MepsiemMast
TeMIlepaTrypa, IPaKTUYECKH, BCEr/la OTIMYAETCS OT MUCTUHHOW TeMIeparypbl 00bEKTa, MPHU 3TOM
BEPXHUU Npenesl U3MEpPEHHs] TeMIepaTypbl OTpaHMYEH CBOWCTBAMU MAaTEpUaIOB, U3 KOTOPBIX
W3rOTOBJIEHBI TeMneparypHble natuuku [1,2]. Kpome Toro, psa 3aaay u3MepeHusl TeMIlepaTrypsl B
HEJOCTYIHBIX BpalIalOIIMXCs € OOJIBIION CKOpPOCThIO OOBEKTaX HE MOXKET ObITh pelleH
KOHTAKTHBIM CIIOCOOOM.

W3 nmpubopos, peann3yromux OECKOHTAKTHBIA CHOCOO M3MEpEeHUs TeMIlepaTypbl, HanboJsee
W3BECTHBIMU SIBJISIFOTCSL MHUPOMETPbl M3JIYYEHHS, W3 KOTOPBIX ILIMPOKOE IMPUMEHEHHE Hallln
ONTUYECKUE MUPOMETPHI C HCYe3aroulel HUThIO Hakaja. Kak mpaBUiio, OHU HCIOJIB3YIOTCS JUIS
M3MEpEeHUsl TEMIIEPATyphl B padOYuX MPOCTPAHCTBAX METAJUTYPrUYeCKUX Meyel, BHIIUIABIIEMOrO U
HarpeBaeMoro MeTajula, 3JE€MEHTOB OTHeYHOpHOW Kkiaaku u T.m. Crexyer OTMETUThb, YTO C HX
MTOMOIIBI0 MOYKHO OTPEAENSATh TEMIIEpaTypy JOMaTOK aBUAIMOHHOTO JIBUraTessl MpU MCTIBITAaHUSX.
B nmannbIX mpubopax o TemrepaType Harperoro Tejla MOKHO CYyAWTh Ha OCHOBAaHUU HM3MEPEHHUS
MapaMeTpoB €ro TEIUIOBOTO H3JIY4YEHHUs, MPEICTaBISAIONIEr0o cOOOW 3JIEKTPOMAarHUTHBIE BOJHBI
Pa3INYHOMN JUIMHBL. DTH MUPOMETPHI MO3BOJIAIOT KOHTPOJIUPOBATh TEMIIEPATYpPy, MpUMepHO, oT 100
10 6000°C. OmHEM U3 TIABHEIX JOCTOMHCTB JAHHEIX YCTPOMCTB SBISETCS OTCYTCTBHE BIIHSHHS
U3MEpUTEN HAa TEMIIEpaTypHOE IOJI€ HArpeToro Teja, TaK KaK B MPOLECCE M3MEPEHHUS OHM HE
BCTYNAIOT B HENOCPEACTBEHHBI KOHTAKT ApPYr ¢ Apyrom. IlooToMy maHHBIE METOIBI MOIY4HIIH
Ha3BaHUE OECKOHTAaKTHBIX. Pa3nn4aoT B OCHOBHOM paJUallMOHHBIE, SPKOCTHBIE, IIBETOBBIE,
(GOTORIEKTpUYECKNE IUPOMETPHI. YKAa3aHHBIN BbIIIE ONTUYECKHE HUPOMETPHI C HcUe3arolei
HUTBIO HAaKaja OTHOCAT K SPKOCTHBIM, B KOTOPBIX OIIEPaTOp, U3MEHSS CHUILy TOKA, IMPOXOASIIErO
qepes JlaMIy, J00MBaeTCsl ypaBHUBAHUS SIPKOCTH HUTH HaKaJla JIaMIIbl U IPKOCTH n3iydaresns. Eciu
SAPKOCTb HUTU MEHbILE SPKOCTU Te€jla, TO OHAa Ha ero ()OHE BBIMVIAUT UYEPHOW IMOJIOCKOW, MpH
OoublIel TemnepaType HUTH OHa OyZAET BBITJIS/IETh, KaK CBETas ayra Ha Oojiee TeMHOM ¢oHe. [Ipu
PaBEHCTBE APKOCTH M3JIydaTessl U HUTU NOCIEAHAA "Hcde3acT" M3 IOJIA 3pEHUus oreparopa. IToT
MOMEHT CBMJIETEIbCTBYET O PABEHCTBE SIPKOCTHBIX TEMIIEpATyp OOBEKTa H3MEPEHUs U HUTHU
namnsl. [Ipu 3Tom npubop, ukcupyromuili cuily TOKa, MPOTEKAIOLIEr0 B W3MEPUTENIbHON IIETH,
3apaHee NPOrpaiyupOBaH B 3HAYCHMAX 3aBHCHUMOCTH MEXIY CHIOM TOKa M TEMIIEPaTypoH, 4YTO
T03BOJIAET MPOU3BOAMTL CUMThIBaHME pesyibTata B °C. OCHOBHOM HEJIOCTATOK JAaHHBIX
IIUPOMETPOB COCTOUT B CYOBEKTUBHOCTH, MOJYYaEMbIX JaHHBIX U3MEPEHUs, KOTOPbIE 3aBUCAT OT
KauecTBa 3pEHUsl TOr0 MM MHOro omneparopa. IIpum 3TOoM elie He NOCTUraeTcsi HENpepbIBHOCTh
u3MepeHuil. B 3ToM miaHe MHTepecHBIM mpexacTaBisercs padora [3], B KoTopoill mpejiaraercs
U3MEPSTh TeMIIEpaTypy OECKOHTAKTHBIM CHOCOOOM C MOMOIIBIO LBETOJAATYMKOB, KOTOpPbIE depe3
BOCIIPUATHE W3MEHEHUH LIBETa HAarpEeBAaeMOI0 Teja MO3BOJIAIOT ONPEAEIATh €ro Temieparypy. B
JTAHHOM NAaTeHTE BMECTO BH3yaJIbHOTO HAOJIONEHUS 3a M3MEHEHHEM IIBeTa HarpeBaeMoro Tena
UCTOJb3YyeTCs 1IBETOIaTUHK, KOTOPBIH, 00J1a/1asi BBICOKOH CTENEHbIO YyBCTBUTEIBHOCTH, TIO3BOJISET
OCYILECTBIIATh HENPEPBIBHBIA KOHTPOJIb 32 M3MEHEHHWEM I[BE€Ta HAarpeBacMoro Tena, a
CIIEZIOBAaTENIbHO U 3a Temmeparypoil. CiexyeT OTMETHTb, YTO LIBETOJATYUK, 00janas BBICOKOU
pa3pelIuMOCTbIO, B BHUIMMOW YacTH CIEKTpa IO03BOJISET C BBICOKOM TOYHOCTBIO CIENUTH 3a
U3MEHEHHEM LIBeTa HarpeBaeMoro tena. IIpu 3Tom mosiBisieTcss BO3MOXHOCTH OCYILECTBIEHUS
HEMPEPbIBHOIO KOHTPOJIS 3a TEMIIepaTypoi HarpeBaeMoro tena (puc.1).
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2
Puc.1.

Ha pucynke mokazanbl 00beKT 1, TemmepaTypa KOTOPOTO H3MEpsieTCs, IBETOJATIMK 2 U
BTOPUYHBIA MPUOOp 3, OTrpaayHMpOBaHHBIA B €IWHHUIIAX U3MEPEHHS TeMIEpaTrypsl (B rpagycax).
CnenyeT OTMETUTH, YTO H3MCHCHHE IIBCTa HarpeBaeMoro TCJia FOBOpI/IT 06 N3MCHCHUU €ro
TeMnepaTypH. HOC)TOMy CUTHAJI OT OBETOAATYHUKA MOXHO HMCIIOJIB30BATh JIsd I/I3MepeHI/I$I
temreparypbl. [Ipu 3ToM BTOpWYHBIN TpUOOpP AOMKEH HMETh HEOOXOIUMBbIE YCUIIMBAIOLIUE U
HOpMHpYIolue mpeobpaszoBarenu. [Ipu 3ToM CUTHAI OT IBETOJATYMKA YCHIIMBAJICS C TIOMOIIBIO
OTNTO3JIEKTPOHHOTO YCWJIMTENSA, W TIOCJIE€ HEOOXOIMMOTro TMpeoOpa3oBaHUs TOJABAJICS HAa BXOJ
BTOPUYHOTO TIpubopa 3, 3a MOKa3aHWUAMH KOTOPOTO MOXHO OblI0 HaOmomath. MccnemoBanus
MOKa3aJd BO3MOXXHOCTh IPAKTHUECKOTO HCIOJb30BaHWS Takoro mnpubopa. Ilpu sToMm
obecreunBaeTCsl HEMPEPHIBHOCTh KOHTPOJIS, a TAKKE MUCKITIOYACTCS JIEMEHT CyOBEeKTUBHOCTH TIPH
W3MEPEHUH TEeMIIEPATYPHI.

Ananu3 nBetonatyukoB [3,4,5] mokaszan, 4To HanboJiee MOAXOMISIINM MaTEPHATIOM I UX
M3TOTOBJICHUS SIBJSIFOTCS TUICHKU THAPOTCHU3UPOBAHHOTO aMOPGHOT0 KpeMHHs. B BoChbMUIECATHIX
rojax MpoUUIOro CTOJETHS smoHCKas ¢gupma "Sanyo" oObsBMIA O CO3JaHUU I[BETOJAATYMKOB HA
amopdHOM KpeMHUHU. CTpYKTypa 3TOTO IIBETOIaTYMKA ITPHUBEICHA Ha PHC.2.

—— — —
— - Sy
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Puc.2. Tonepeuynoe ceuenne a-Si: H-uBerogaTumnka:
1- nokpsITHE U3 CMOJIBI; 2 - BBIBOJHON pa3beM; 3 - OMMUYECKHM KOHTAKT,
4 - mpo3payHbIil KOHTAKT; 5 - BBIBOAHOM pa3beM; 6 - CTEKIISTHHAS OJUIOKKA.

WsrotoBnennsle Ha a-Si:H QoTtogarunku o0MagalOT MOYTH TaKOW K€ CIEKTPaTbHOU
(oTOXapaKTEPUCTUKOM, YTO M IJ1a3 YEJIOBEKa, IMOATOMY OTIAAaeT HEOOXOJUMOCTh B KOPPEKLUHU
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YYBCTBUTEIBHOCTH, KaK B ciydae ()OTOJATYMKOB HA MOHOKPHCTAIIMUECKOM KpeMHHH. JlaHHBIN
LBETO/IaTYMK MMEET C OJHOM CTOPOHBI TPU PACIOJIOKEHHBIE PAJOM OMHYECKHE KOHTAKThI 3 C
BBIBOJHBIMH pa3beMaMH 2, a C JPYroil CTOPOHBI IUIEHKM THIPOTEHU3WPOBAHHOTO aMOP(HOTO
KpPEMHMS HMEETCS BBIBOJHOM pa3beM 5, uepe3 OMHMYECKMM KOHTAaKT BOCIHPHHHMMAIOLIUN
coOMpaemMblii MpO3pauyHbIM KOHTakTOM 4 Tok. CieayeT OTMETHTh, YTO TOCIEIHHNA OOBIYHO
M3TOTaBIIMBAETCS B BUJAE IUICHOK OKHUCH HMHIUS OJIOBA, KOTOPBIE, SBISACH IIPO3PAYHBIMHU, OYEHb
XOPOLIO IPOBOJAAT 3JIEKTPUUECKUN TOK, U3-32 YEr0 Ha UX OCHOBE OOBIYHO M3rOTaBJIMBAIOT IJICHKH,
OJTHOBPEMEHHO XOPOIIO TNPOIYCKAIOIME CBET W €O BCEH Iuomaau cobdupamomue TOoK. B
paccMaTpuBaeMOM ILBETOJATYUKE IIOJYy4aeTCs CUTHAJ, 3aBHCSIIMM TOJBKO OT CIEKTPaJIbHOTO
COCTaBa MAJaIIIEro H3JydeHus. JUIs yCHIeIIHOrO MCHOJIB30BaHUS TAKOTO LIBETOJATYMKA
HEO0OXO0JIMMO €ro CUTHaJl YCUJIMBATh C MOMOILBIO ONTOAIEKTPOHHOTO ycunutensd. Cuuraercs, 4To
pasperniaroiias crnocoOHOCTh y TaKUX IIBETOIATIYMKOB focTUraet 0,9 Hm.

B npuBenennom 1Beromarumke cioi a-Si:H Tommumuoi 0,4-0,6 MM ocaxmaics Ha
CTEKJIIHHBIC TIOJUIOKKM C IPEABAPUTENBHO OCAKJICHHOM IIJIEHKOM OKUCH HWHIUSA O0JIOBa,
SBJISIFOLIEHCS  HIDKHUM  JIEKTPOJIOM. B KayecTBE BEpXHETO JIIEKTPOJA MOXKET CIIYKUTh
MOJIYTIPO3PAYHBIA CIIOW TEPMUYECKH HambUICHHOTO Hukens. [lnenku a-Si:H momyuamu metomom
MarHeTpOHHOTO pacHblUIEHUsT KPEMHHEBOM MMHIIEHHM B aproHO-BOJAOPOAHON arMmocdepe MpH
temneparype 523-543°K.

OKCIEPUMEHTAIBHBIE HCCIENOBAHUS C IPUMEHEHUEM IBETOJATYUKOB I103BOJIMIN HOJY4UTh
3aBUCHMOCTbD I[BETA, T.€. JUIMHBI BOJHBI H3Iy4€HHS] HAarpeBaeMoOro Teja OT TEMIEPATYPHI.

ANTE

2000 L
1500 -

1000 —

500 600 700 800 /Ay nm
Puc.3. 3aBucuMoCTb JUIMHBI BOJIHBI U3IYy4€HHsI HAPEBAEMOIO Tejla OT TEMIIEPaTypBhI.

MHOTOYHCIICHHBIC OKCIICPUMCHTAJIbHBIC  HCCJICAOBAHHA LBCTOAATUYUKOB IIO3BOJIMJIA

MOJIYYHUTb 3aBUCUMOCTb HX BBIXOJHOI'O HAIPSKCHUSA OT AJIMHBI BOJIHBI U3JIYUCHUS HAI'PEBACMbIM
TCJIOM, T.C. OT €0 IB€TA UJIK OT LIBCTA JIF000TO Apyroro paccMarpuBacMoro Teia.
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Puc.4. 3aBucuUMOCTE BBIXOOHOI'O HAMPSXKCHUA HOBETOJATUMKA OT LBETA pacCMaTpuBacMoOro
TEI1a.

Hcxonss m3 BO3MOXKHOCTEH LBETOJAATYMKOB — HMX HEOOJBIIMX pa3MEpoB M IMPOCTOTE B
AKCIUTyaTaI[Ml MOYKHO 0KHUJIaTh, YTO OHU OYIyT C YCIIEXOM NMPUMEHSTHCS B Pa3IMYHBIX 00IaCTSIX.

BriBoabl
1. Ucnonp30BaHKMe IBETOJMATYMKOB IMIO3BOJUT CO3AaTh MPUOOPHI HOBOTO THMA A
OECKOHTAKTHOTO M3MEPEHUS TEMIIEPaTYPHI.
2. TlepcrieKTUBHBIMH IS A3TOTOBJICHUS IIBETOJATINKOB SIBIISTIOTCS TIIEHKU
TUAPOTCHU3UPOBAHHOTO aMOP(HOTO KPEMHHUSI.
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A3aMaTTBIK aBHAIIUS aKaJTeMUsICHIHBIH KapmbIichDy )KYPHAJIBIHBIH
aBTOpJapbIHa apHanraH Epexenep

Maxkananapowt 0aiiblHOA2aH Ke30e PeOaKuus MHCapuAlanvimea 0epemin mamepuanoapovt pacimoeyoe
momenoe KenmipinzeH epesicesiep MeH mananmapovl GACUIbLILIKKA alyobl CYpaiiovl .

1. XapusimaHeIM VIIH YCHIHBUIATBIH MaKanajgap jkaHa, OYpblH Oacka Oacma >KoHE 3JICKTPOHIIBIK
OachUIBIMIIAPBIHIA JKapUsulaHOaraH 00Ny kepek. MakanaHblH Ma3MYHBI TEMATHKAJBIK OAFbIT OHE KYPHAJIBIH
FBUIBIMU JICHTEHiHe, aifKbIHIAIFaH JKaHAIBIK TAHBITYIIBI OOJIBIN, aBHAIUS CaTaChIHBIH FBHUIBIMH KbI3METKEpIEepi,
OKBITYIIBIJIAPHl MEH MaMaHIApBIHBIH MYyeiepiHe colikec 0oy Kkepek. Makananap Kas3ak, OpbIC, aFbUIIIBIH
TiJACPiHIE JKapUsIaHaIbl.

2. MakasiaHbIH KeJieMi: IOKTOpiiap MeH FhUIBIM KanauaarTapsl, Phd mokropnaps! yiin — A-4 xenemperi 10
OerTeH (5 MBIH ce3); JOKTOPAHTTAp, MAarUCTPaHTTap YIIiH — A-4 kenemaeri 7 6erTeH (3 MBIH Co3); OKBITYIIBLIAD,
FaJIbIM/Iap MEH MPaKTUKTep YUIiH A4 Kesemeri 7 OeTke JeHiH, kac FalnbIMIap MEH CTYJACHTTEp YIUiH A4 KeaeMaeri
7 Gerke aeitin Oomysl kepek. Matepuan 6ip unTepsai apajibikra 14 exmemuiqn WORD MoTiH penakTopbiMeH, Times
New Roman kapi0in KongaHslm, Tepiiaren 6omy kepek. Kecrenep, nuarpamMmanap, cyperTep skoHe e3re rpa(uKaibk
MaTepuaaap ak-kapa Hyckaga WORD (2003 xpuiFbl HyCKaJaH €cki OoiMaybl KepeK) MOTIHIIK PeAaKTOpAbIH
KypalJapbIMeH OpBIHIAQJIFaH, HeMece BEKTOpNbIK ka3y-chbi3ynblH (Adobe Illustrator, Corel Draw)
OarapiaManapblHia JKoHe MIHAETTI TYpAE SJIEKTPOHABIK pelakiusyiay MYMKIHZIri Oomy kepek. I'paduxanbik
MaTepHuaJIapblH KOHE KEeCTeNep/iH MOTIHHIH INNHJE CiaTeMeNepi, PeTTIK CaHbl JKOHE aTaybl OOy Kepek. Op
KECTEHIH acThIHAa MIHIETTI Typae JepeKke3re cinteme xkacananapl. Gopmynanap Mach Type GarmaprmamachiHia
Hemece MC Office kochIMITIaChIHIa Tepisiei )KoHe MaKaia O0ibI Oip CTHUIIB/II YCTaHAIBI.

3. MakananblH OacklHaa >KOFapeia conl skakta ©OO0XK KikTerim HMHIEKCI, OOBEKTIHIH CaHIBIK
unentudukaropsl (arbum. digital object identifier, kbick. DOI), kepcerineni. bynan opi 6erTiH oprackiHaa Oac
opinTepMeH (kenbeyMeH) - MHUIMANAAp (aThl, 9KECIHIH aThl HEMECE ©3iHiH, OKECiHiH, (aMIITUACHIHBIH OipiHII
opinTepi) JKoHE aBTOPIAPABIH (aMHIIUSIIAPbI, JIaya3bIMbl, IOpPEkKeci, CoJaH KeWiH OpTachIHAA Killll OpiNTepMEH -
KYMBIC OpBIHIAJNFaH YHWBIMHBIH (YHBIMIApAbIH) aTaybl, JKOHE Kajachl, TOMEHJE oM cojail opTacelHAa Oac
opinTepMeH (Kapayiay KapilmeH) — MaKaJlaHbIH aTaybl.

4. Awnpjartna >KyMBICTBIH MaKCaThIH, 9JIiCi HEMece JKYMBICTHI JKacay METOAOIOTHSIChIH, KbICKa HOTHIKEIIEP/I],
HOTIKETIEPi KONJaHy AasChIH, KOPBITHIHABUIAPHIH afiKpIHIAY KepeK. AHIaTmaHslH KeneMmi 1/3 OerreH kem
0oyMaybl KepeK. AHJaTmanap MiHACTTI Typae Kaszak, OpbIC JKOHE aFbUINIBIH TULAEpHe OoNybl THIC. AHJATIaIaH
KEWiH KiJT co3/Iep aHaaTa TUTIH/E Killli OpilTepPMEH, YTip apKbUIbI 5 CO37ICH KeM 00JIMaybl Kepek.

5. Makayia MoTiHIHIH Tapaynapbl MiHAeTTi Typae crangaprranrad "Kipicre", "Herisri Oemim",
"KopbIThIHABUTAD koHE ¥CBIHBICTAp" aTayjapblH KOJIJAHY apKbUIbl KYpbUIBIMIATYbl Kepek. Kaxker Oonran
KaFmaiaa TapayIslH KOCBIMINIA apHAYIIBI aTayaapbl KOCHLTA .

6. MakanmanpiH CcoHbIHIA «llaiimanaHbUTFaH JepeKKe3IepmiH Ti3iMi»y Kenripiiedi (5 kem emec). Morinmeri
ClITEMeIep - IapIIbl XKaKmanapbHa. Jlepekkes3nep MoTiHIIe ToieKco3 aty TopTiOiHae Kkepceriieni. MaTiHae oaeOneTTiH
Ti30eciHeH OapibIK IepeKkeszepre curremenep 0oyl kepek. [aiinananpuran nepekkesep Tizoect "budmuorpadusuibik
xaz30a" MEMCT 7.1-2003 coiikec pacimenesi.

7. Maxkanara jxeke (aiiima aBTopiap Typajibl: CypeT jKoHe aKmapiap, MaKalaHbIH aTaysl, (paMIUTHSACHI, aThl
JKOHE OKECiHIH aThl (Ka3aK, OpbIC, aFbUINIBIH TUINEpJIE), FHIIBIMU JOpPEKECi JKOHE aTaFbl, JKYMBIC OPHBIHBIH —
YHBIMHBIH MEKCH)KaHbI TONIBIK aTaybl, (HHICKCI Koca OeplIreH), Jlaya3bIMbl, KOHTAKTUII Telne(OHBI, SJIeKTPOHIBIK
MOIMTAaHBIH MEKEHXalbl Koca Oepureni. KepceTinreH TanmanTapra cail KeIMEHTIH Koibkazbayap, pelakiusMeH
KapacThIPbLUIMAKIbI JkoHE KalTapbliIMaiipl. Makania KaObuTqaHOaraH Karaaliaa, pelakins KauslpyablH cedentepi
OOMBIHIIIA MIKIPTATIACTAPBI KYPriz0ey KYKBIFBIH ©31H]IC CAKTaANIBI.

8. Kepcerinren Tanamrapra coliKec KeJIMEHTIH KOJDKaz0aJapmbl peoakius KapaMaiabl JKoHE
Kaiitapmaiapl. Erep mMakanma kaOwiimanOaca, pemakius 6ac TapTy ceOenrtepi OOWBIHINA MIKipTaiac Kyprizoey
KYKBIFBIH CaKTalIbl.

9. KaOpuimanraH Makanajxap AaHTHUIUIATHATTHIK capanTayldaH, FRUIBIMH JKOHE o/le0W peJakuusiaynaH
eTell. PenmaknusianraH Makala aBTOpFa JKeHJAEyre >XoHe OypblliTamMa Korora >xibepireni. Kaseim OitipreH
MaKaJlaHbl pe/IaKIIHsFa )Ki0epy Kepek.

10. Makanainap 3JIEKTPOHIBI JKOHE Oacrma HYCKaJIapbIH/1a — ITOLLTAJIBIK KIOepiTiM,
MbiHa e-mail-mepre: almamakeeva@mail.ru Hemece MbIHa MeKeHKaiira: AnMatel K., AxmeroBa - 44 Vi,
A3aMaTTBIK aBraIlis akaaeMHusChl, 224 kao.

11.MaxanaHbIH Ma3MyHBIHa aBTOP JKayaIThl.
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IIpaBuJia 1jig aBTOPOB
JKypHaAIa «BecTHMK AkageMHH IPaskIaHCKO aBHALMN

IlIpu noozomoexke cmameil peoakyus npocum pyKoeoOCHEOBAMbCA HPUBEOECHHBIMU HUJICE
npagunamu u mMpeodoGaAHUAMU K OQOPMIEHUIO MAMEPUAIO8, NPEOCHAGIAEMbIX 0N NYyOauUKayuu 6
Jcypuane:

1. Ipemiaraemple A MyOJUKAIIMKA CTAThU JOJDKHBI OBITh HOBBIMH, HE OITyOJMKOBaHHBIMU PaHEEe B
TOM € BHJIE B IPYTUX MEYATHBIX U JJIEKTPOHHBIX H3nanusx. CopepKaHue CTaThH JOHKHO COOTBETCTBOBATh
TEMAaTUYECKUM HaIpaBJICHUSM M HAyYHOMY YPOBHIO JXYypHajia, o0jajaTh OIpeAcieHHOW HOBU3HOW U
MPEACTABIAT, MHTEPEC U HAYYHBIX PaOOTHHKOB, MPEMOAaBaTeNel, CIEUAINCTOB B 00JMACTH aBUAILIWU.
CraTbu MyOIMKYIOTCS HA Ka3aXCKOM, PYCCKOM, aHTJIMHCKOM SI3BIKaX.

2. Pasmep crtaTh¥ He JO/DKEH MPEBBIIIATH: JUIS JOKTOPOB M KaHAWAATOB Haykw, gokTopoB Phd mo 10
crp. ¢opmara A4; JTOKTOpaHTOB, MAarucTpaHTOB 10 7 crp. ¢gopmara A4.; mpenojaBaTened, yYEHBIX W
MIPaKTHKOB JI0 7 cTp. opmata A4; MONOABIX YUEHBIX M CTYAEHTOB JI0 7 cTp. hopmata A4. Matepuai A0/KeH
ObITh HabpaH B TekcroBoM pemakrope WORD ¢ ncnons3oBanuem mpudra Times New Roman, 14 pasmepa
4epe3 ouH nHTepBal. CxeMbl, rpaUKu, TMarpaMMbl, PUCYHKH U HHBIE TpadUuecKue MaTeprasbl MOTYT ObITh
BBITIOJIHEHBI B Y€PHO-0€I0M BapHaHTe CpeicTBaMu TekcToBoro peaakropa WORD (He crapiie Bepcun 2003),
Wi B mporpamMax BektopHoi rpaduku (Adobe Illustrator, Corel Draw) u o00s3aTenbHO JOMYCKAThH
AJIEKTPOHHOE peAakTupoBaHue. [ paduyeckue Marepualbl U TAOIUIBI JTOJKHBI COJIEPIKATh CCHUIKU B TEKCTE,
TIOPSIIKOBBIM HOMEp W HazBaHHWe. [lom Kakmol TaOmuIei o0s3aTEFHO MTOMEMIASTCsl CChUIKA Ha HMCTOYHUK.
dopmyabl Habuparotes B porpamme Mach Type wimm B npunoxernun MC Office u npuiepkuBaroTCsi 0HOTO
CTHIISL Ha TIPOTSDKEHUS BCEH CTATHH.

3. B Hawane craTteM BBepxy cieBa ciemyer ykaszath uHaekc YK, mmdposoii mmentupukaTop
oobekTa (anri. digital object identifier, cokp. DOI). Jlanee mo cepearHe CTpaHUIbI TPOMUCHBIMU OyKBaMHU
(KypcuBOM) — WHHIHWAIBI M (aMHIUN aBTOPOB, JOJDKHOCTH, CTENEHb, 3aTEM II0 CEepearnHEe CTPOYHBIMH
OykBaMH — Ha3BaHHE OpraHW3aIiiu(¥ii), B KOTOPOH BBINTOJIHEHA paboTa M ropojl, HIKE TAaKKe MOCEpeIuHe
3arJIaBHBIMHU OYKBaMU (ITOMYKHPHBIM HIPUPTOM) — HA3BAHKUE CTATHH.

4, AgHOTanus NOJDKHA OTPakaTh IENh pabOThl, METOM WJIHW METOMIOJIOTHIO IPOBEICHUS pPalOTHI,
KpaTKHe pe3ylbTaThl, 00IacTh MPUMEHEHHS pPe3yabTaTOB, BHIBOABI. PazMep aHHOTAIlMU NOJKEH OBITH HE
MeHee 1/3 crp. HesaBucuMo OT s3bIka CTaThH O0S3aTENbHBI AHHOTAIMU HA Ka3aXCKOM, PYCCKOM H
aHTIHiiCKOM si3bIkax. [locime aHHOTaMu TOMKHBI OBITh YKa3aHBI KIIFOYEBHIE CIIOBA HA S3bIKE aHHOTAINH, HE
MeHee 5 CIIOB, CTPOYHBIMH OyKBaMH, depes 3aIsiTyo.

5. TekcT cratbu mOMKeH OBITh CTPYKTYPHPOBAaH C MPUMEHEHHEM CTAaHIAPTHBIX HAa3BaHWN pa3JeioB
«Beenenney», «OcHOBHas wyacTte», «BomBomel um Ilpemnoxenme». llpu HEOOXOAMMOCTH JOITYCKAIOTCS
JOTIOTHUTENTFHBIC CTIENAIbHBIE HA3BAHUS Pa3/IENOB.

6. B konme cratbu mpuBoauTcs «CIHCOK HCIONB30BAHHBIX MCTOYHUKOBY (He MeHee 5). CChUIKH B
TEKCTE€ — B KBAJIPATHBIX CKOOKax. VICTOYHWKHM yKa3bIBAalOTCSA B IOPSIKE IUTHPOBaHUS B Tekcte. Ha Bce
WCTOYHHKH W3 CIHCKA JUTEPATYPHI JOIDKHBEI OBITh CCHUIKU B TeKcTe. CIMUCOK MCIIONIB30BaHHBIX HCTOYHUKOB
oopmtsitores B coorBercTBuu ¢ 'OCT 7.1-2003 «bubnmorpadudeckas 3ammce».

7. B ortmenbHOM (paiine Kk craThe mpmutaratroTcs (ortorpadmu W cBemeHUs 00 aBTOpax: Ha3BaHHE
CTaThH, (paMHIIHS, UM M OTYECTBO (Ha Ka3aXCKOM, PYCCKOM, AaHTJIIMHWCKOM SI3bIKax), ydeHas CTEleHb H
3BaHWe, IOJIHOE HAa3BaHUE M aJpec OpraHu3allid — MecTa pPaboThl (BKJIOYAs WHIEKC), 3aHMMaeMas
JOJDKHOCTB, KOHTAKTHBIHN Tene]oH, axpec 3IeKTPOHHON MOYTHI.

8. Pykommcu, HE COOTBETCTBYIOIINE YKa3aHHBIM TPEOOBaHUSM, pEIaKIell He pacCMaTPUBAIOTCS U HE
BO3BpamiamTcsa. Ecu craThsi OTKIOHEHA, PeJakivs COXpaHSeT 3a cO0Oi MpaBO HE BECTH JUCKYCCHIO II0
MOTHBaM OTKIIOHEHUSI.

9.IlpuHsTEIE CTaTHU MPOXOAAT AHTHIUIATHAT, PElEH3UPOBaHUE, HAYYHOE JIUTEPAaTYpHOE PEIaKTUPOBAHUE.
OtpenakThpoBaHHAsl CTaThsl OTIIPABIIETCS aBTOPY Ha JOpabOTKy W Bu3mMpoBaHue. JlopaboTaHHas pPyKOIHCH
JIOJDKHA OBITh TIPEICTaBIIEHA B PENAKIIUIO.

10. CraThy IPUHUMAIOTCS B DJIEKTPOHHOM W NIEYATHOM BapHaHTaX — MOYTOBBIM OTIPABIICHUEM, HA €-
mail: almamakeeva@mail.ru wiu mo aapecy: r. Anmartsl, yia. AxmeroBa - 44, AxkajeMusi TPaykJIaHCKOM
aBHuanuy, kad.224.

11. OTBeTCTBEHHOCTH 3a COJEP)KAHUE CTATHU HECYT aBTOPBI.
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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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	Аннотация. В статье приведены результаты анализа применения логистических принципов для бесперебойной эксплуатации воздушных судов. В работе описаны современные подходы к внедрению логистических принципов, основанные на концепции безостановочного техн...
	Аңдатпа. Мақалада әуе кемелерін үздіксіз пайдалану үшін логистикалық қағидаттарды қолдануды талдау нәтижелері келтірілген. Жұмыста ұшу сенімділігі мен қауіпсіздігіне бағытталған тоқтаусыз техникалық қызмет көрсету тұжырымдамасына негізделген логистика...
	Abstract. The article presents the results of the analysis of the application of logistics principles for the uninterrupted operation of aircraft. The paper describes modern approaches to the implementation of logistics principles based on the concept...

	Рисунок 1. Эффективная деятельность производителя с точки зрения Quick Response.
	Список использованных источников

