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INPUMEHEHUE BECIIMJIOTHBIX JIETATEJIBHBIX AIIITAPATOB
B OBJIACTH THJIPOTPA®UYECKHUX UCCJIEJTOBAHUN

I'mAPOI'PAPUAJIBIK 3EPTTEYJIEP CAJIACBIHJA ITMJIOTCBHI3 Y'Y
AIIITAPATTAPBIH KOJIJAHY

APPLICATION UNMANNED AIRCRAFT IN THE AREA OF HYDROGRAPHIC
RESEARCH

AHHOTauusi. B pabore mnpuBelACHB WCCIeNOBaHUS JlO0Ka3biBatonue 3(dekTuBHOCTD
MpUMEHEHHsI OCCITMIIOTHBIX JIETATeIBHBIX anmnapaToB B 00JACTH MPOBEACHUS TUAPOrpaduyecKux
WCCIICIOBAHU, IPUPOIHBIX M aHTPOTIOTCHHBIX SBIICHUI OTHOCSIIMXCS K BOJJHBIM OOBEKTaM.

KawueBble cjioBa: OCCIHMIOTHBIA JIETATENbHBIA ammapar, ruaporpadus, ISIAATbHbIC
SIBJICHUS1, Teorpadusi, BOIHBIN 0OBEKT.

Anparna. JKymeicta ruiporpadusuibiK 3epTTeysiep, Cy 0ObeKTUIEpiHe KaThICThI TAOUFU JKOHE
AQHTPOTIOTEH/IIK KYOBUIBICTAD CAJAChIHIA YIIKBINICHI3 YIIATBIH armapaTTapibl  KOJJIaHYIbIH
TUIMJIUTITH A9NENACHTIH 3epTTeyNiep YChIHbBUIFaH.

Tyiiin ce3mep: VIIKBIIICHI3 YIIy amnmaparbl, THIpOrpadus, MY3AbIK KYOBLIBICTApHI,
reorpadusi, Cy ailIbIHbI.

Abstract. The paper presents works, results and technologies that prove the effectiveness of
the use of unmanned aerial vehicles in the field of geodetic surveys, topographic, cadastral and land
works.

Key words: The paper presents studies proving the effectiveness of the use of unmanned
aerial vehicles in the field of hydrographic research, natural and anthropogenic phenomena related
to water bodies.

BBenenue. O)IHI/IM N3 MHOI'mxX HaHpaBJ’ICHI/Iﬁ HUCIIOJB30BaHuA MCTOJOB AUMCTAHIIMOHHOI'O
30HAUPOBAHUSA 3eMnn  SBISIOTCS T UApOJIOTUA W TUAPOJOTMYCCKHUE  HUCCICAOBAHUA. 3a
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NPOJOJDKUTENBHBI  MEepHOJ  BPEMEHHM HWHCTPYMEHTHl M MPOU3BOJICTBEHHAs 0a3a JaHHBIX
MCCIIEIOBAaHUI TpeTepneBaroT u3MeHeHus. Haunnas ot a’poOoTOCHUMKOB, MOJIy4YEHHBIX ¢ OopTa
JIETaTEeJIBbHOrO ammapara IOoJ YIpaBJICHUEM 4YeJIOBEKa M KOCMHMUYECKOM ChEMKHU C NPUMEHEHHEM
MCKYCCTBEHHBIX CIYTHHUKOB 3€MJIU K MCIIOJIb30BAaHUIO OECITMIIOTHBIX JICTATEIbHBIX alaparoB.
BecnmiioTHbIe neTaTeNbHBIC anmapaThl Ojarojaps CBOMM TEXHHYECKHM XapaKTepUCTHKAM
MI03BOJISIFOT NOJIy4aTh BBICOKHM YPOBEHD J€TaIU3alMK U3y4aeMOU OBEPXHOCTH, a AUCTAHIIUOHHOE
yIIpaBJICHUE TIO3BOJISIET TPOU3BOIUTH OO30PHYIO CHEMKY HEHOCTYIHBIX paHEe TEPPUTOPHHA U
paifoHOB. becnmioTHBIE JIeTaTeIbHBIE anmapaThl HA OOPTY, KOTOPBIX MOXKET OBITh PacIOJIOKEHO
CHEMAIM3UPOBAHHOE  OOOpYJOBAaHUE TAKKE IO3BOJIAET MPOU3BOAUTH  JOINOJHUTEIbHbBIE
M3MEPEHUs, Onpeensis PU3NIEeCKre U XUMUYECKHE CBOWCTBA 00BEKTOB BOAHOH cpenbl (Puc.1).

Pucynok 1. Tpy1HOZOCTYITHBIE PEKH, PACIIONIOKEHHBIE B IPEATOPHBIX paioHax Antas [1]

l'unponoruyeckre HCCACAOBAHUS SIBISIIOTCS OJHUM U3 TEPCHEKTUBHBIX HampaBlIeHUN
MIpUMEHEHHs OECIIUIIOTHBIX JIeTaTeNIbHBIX anmapaToB. X mpuMeHeHne coBEpIIEHCTBYET MPOLIECChHI
paboT B obnactu ruaporpaduu, THAPOMETPUH, U3YUYEHUS THIPOMOPQPOIOrHIECKUX MPOLIECCOB, a
TaKk)Ke B HAOJIOJICHUH 32 TUIAPOJIOTMUECKUMU SIBICHUSIMHU U BOJAHO-9KOJIOTMUECKUMHU ITPoOIeMaMu.

I'maporpagpuueckne wucciaegoBanusa. OcoOEHHOCTH TUIPOTrpadUUYECKUX HCCIEI0BAHUN
TpeOyeT KOHKPETHOTO BH3YaJlbHOIO OOCIEIOBaHHUS IMPOCMATPHUBAEMONM IMOBEPXHOCTH C
OTpeNeNnéHHBIX PaKypcOB IMpPH  HCIOJb30BAaHUM TIpaHUuecKOro MpPEIACTABICHHUS, TPaHUIL
BOJIOCOPOCOB, CTOKOB, YCTHEBBIX YYaCTKOB, O3EpPHBIX KOTJIIOBHH HX XapaKTEPUCTHK U CTENEHb
3apacTaHusi © OOHOBJICHHSI KapTOrpaduueckoro Mareprana Ha KOTOPBIX OHU OTOOpPaKEeHBI.

N3ydyenne wu oOHOBiIeHHME UWHGOPMALMU O BOAHBIX OOBEKTaX pACIOJOKEHHBIX B
TPYIHOJIOCTYITHBIX paHee He UCCIIEIOBAaHHBIX pallOHaX MOXET ObITh BBIIIOJIHEHO C UCIIOJIb30BAHUEM
OECMUIIOTHBIX JIETaTEIbHBIX aIapaToB, KaK TUIA «KPBLIO» TaK U THIA «MYIbTHKOTITEPY.

JlanHble TIONy4YeHHBbIE C OECHUIIOTHOTO JIETATENBHOTO anmapara MOTYT OBITb aKTHBHO
WCIOJIb30BaHbl B pacuérax Kod3()(PUIMEHTOB THAPOMETPHUECKUX PAOOT, a UMEHHO OTMpeelieHue
IUIOTHOCTH PEYHOW ceTH, UIMHbI e€ OeperoBoil nuHUM. Takke JOaHHBIE TOJIYYEHHBIE C
OECMUIIOTHOTO JIETaTeJIBHOTO ammapaTa MOTYT ObITh MCIOJb30BaHBI MPU pacuéTe ypOBHS 3epKala
BOJIbI, HO C JIOCTAaTOYHO OOJBIION MOTPEIIHOCTHIO: B HECKOJBKO MECSITKOB CaHTUMETpoB [1].
Hcnonb3oBaHne OECIMIOTHBIX JIETaTEeIbHBIX alapaToB MO3BOJISET MPOU3BOAUTH UCCIEIOBAHUS B
paHee HEJOCTYIHBIX pailoHaX, YTO IMO3BOJISIET YBETUYHUTH OOBEM HCCIEAYEMBIX TEPPUTOPUI Ha
40% (puc.2)
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YBeinueHue 30HbI THAPOJOTHUYECKHUX
HCCJaeTOBAHUT

B OxBaT TEPPHIOPHH [N
THAPOTOTHIECKHX
HCCJIe JOBAHHHi

ETIpHpCOT OXBATa
TEpPPHTOPHH 1A
THOPOTIOTHYECKHX
HCCIIEIOBAHHH C
npuMmeHeRHeM BITTIA

PucyHnok 2. YBenuueHue 30HbI THAPOJOTHYECKUX UCCIIEIOBAaHUI

OCHOBHBIM MPEUMYIIIECTBOM HCIIOJb30BaHUS JTAHHBIX MOJYYCHHBIX B TIpoIiecce OeCIUIOTHOM
a’po(OTOCHEMKH SBISETCS UX BO3MOYKHOCTBH MPOBEICHHUSI MOHUTOPUHTOBBIX ChEMOK TaK KaK OHHU
HEPa3phIBHO CBSI3aHBl C HCCICJOBAHUEM H3MEHEHHS THUIPOMOP(HOJIOTHISCKUX TMPOIECCOB H
Tpanchopmalnui  peyHbiX KomIuiekcoB [2]. Tlpm mpoBemeHnn THUIAPOMOPEHOTOTHIECKUX
UCCIIEIOBAaHUI MaTepuabl, MOJYyYeHHbIE C OECIMIOTHBIX JIETAaTEIbHBIX alNapaToB, UCHOJIb3YIOT
COBMECTHO C JaHHBIMH  KOCMHYECKOIO  JUCTAaHIMOHHOTO  30HAMPOBaHUS 3eMJHM U
TonorpaguueckuMu MarepranaMu. J[aHHBIM KOMITJIEKC MO3BOJISIET ONPENENATh CTPYKTYpY hopMy U
pa3Mep MOMMEHHBIX M PYCIOBBIX 00pa30BaHUM, MO3BOJISET OMPENENATh UX TUIIbI, AaHAJTM3UPOBATH
WX pacrpeziefieHUe B YCThAX peK.

[IpumeHeHne AOMOJHUTENBHOTO 000pPYIOBaHUS MO3BOJISET BBISBISATH OMPENEICHHbBIE 30HBI:
3aCTOM TEUEHMIl W WX MEePEeMEHYUBOCTb, MEPEKAaThl M WX HaIpaBieHUs. Takke HCIOJIb30BaHUE
OCCIUJIOTHBIX JIETAaTEJIbHBIX AaMlapaTOB aKTUBHO IMPUMEHSETCS TMpH U3y4YeHUUu Oeperon
BOJIOXPAaHWIHIL, PEYHBIX PYCEN, BBIABICHUS JIOKAIbHBIX TEXHOTEHHBIX M MPHUPOJHBIX OEpEeroBbIX
paspylieHH, ornpeneaeHus MeCT OeperoyKpenuTeNbHbIX pad0T U MOTEHIHAIbHBIX PallOHOB U
YY4acTKOB JJIsi  CO3JaHMsI M pa3MElIEHUS THIPOTEXHUYECKUX COOpYKeHUH. (OCHOBHBIM
MIPEUMYIIIECTBOM HCHOJB30BaHUsl OECIUIOTHOTO JIETaTeIbHOrO ammapara siBJISeTCS BO3MOXKHOCTb
ompeeNieHus] TUHAMUKY MPOLecca U3MEHEHUS 3JIEMEHTOB PEYHOM CETH MOCPEACTBOM BHITIOTHEHUS
CEepUMHBIX CHEMOK [3].

OaHuM M3 caMbIX MEPCIEeKTHBHBIX BUAOB pabOT B THAPOJIOTHH ¢ UcHoib3oBaHueM BITJIA
SBJIETCA ONpENEJICHHEe W MOHUTOPHHI 3a TMOTEHIMAIbHO OIMACHBIMU THIPOJOTHUYECKUMHU
saBiaeHusAMUA. OmnpeneneHnue MNOTEHUUAIbHbIX MECT HAaBOJHEHUM, OINpEAeNICHUE HUX TpPaHull M
IIoHIaiel, PAcCMONOKEHUSI COLUAIbHO-DPKOHOMUYECKHMX OOBEKTOB IMOMAJAIOIUX B  30HY
MOTEHIMAJBLHOTO HABOJAHEHUS, BBISBICHUE UX NMPUYMH M NOCIHEACTBUU. biaromaps omepaTtuBHOM
nH(pOpMallUY, TOTYYEHHOW C HCIONB30BaHMEM OECIUIIOTHBIX JIETaTeIbHBIX alnapaToB, UMEETCs
BO3MOYHOCTh TMPOBEACHHUSI BCEX BBIMICHEPEUUCIEHHBIX PabOT B KpaTKHUE CPOKU C JIOCTATOYHOMN
TOYHOCTBIO TO3BOJIAIONIEH JOCTUTHYTH JOCTOBEPHBIX PE3yibTaTOB HX ompeaencHus. [loqoOHbIM
oOpa3oM OecnWIOTHBIC JIeTAaTENbHBIE ammapaThl Y4YacTBYIOT B ONpENCICHUH UM U3MEPEHUU
MapaMeTpoB TNOTEHIHAIbHBIX MABOJKOB, CEJeW, OIOJI3HEH B ONPENEICHUU UX CKOPOCTH
MPOJIBIKEHUSI M YPOBHS HAHECEHHOTro WMHU yiiepOa. bmaromaps naHHBIM MOJy4EHHBIM C
OECMUJIOTHBIX JIETATENBHBIX AaNllapaTOB HKMEETCS BO3MOXHOCTh OINEPAaTUBHO M  IEJIOCTHO
NpeAynpeauTh HACEICHUE O MOTEHIMAIbHO BO3MOKHOW OMACHOCTH. becnuioTHBIE JeTaTelbHbIE
anmapathl Onaroaapsi BO3SMOXKHOCTH BBECTH MEPCIEKTUBHBIE BUABI ChbEMOK SIBISIOTCS OTIUYHBIM
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WHCTPYMEHTOM Il MPOBEJCHUS TISIUOJIOTMYECKUX HMCCIIe0BaHUN, HECMOTpsI Ha YyJIalnEHHOCTD,
pa3zHooOpa3ue u XxapakTep pacroIoKEeHUs UCCIIeyeMbIX JIoKauii [3,4].

Ormpeznenenrue pa3MepoB, TPaHUI] PACIPOCTPAHEHUS TOPHBIX JIEAHUKOB M HX CTOKOB,
OTIPENIESETCS C UCIOIB30BAHUEM MAaTE€pPUAIOB JUCTAHIIMOHHOTO 30HIMPOBAHUS 3€MJIM MPU ITOM
MCII0JIb30BaHNE CHUMKOB, TIOJYYCHHBIX C OCCIUIOTHBIX JICTATEIBHBIX aIapaToB KpalHe MOJIC3HBI
IIpU CO3/JaHUU KapTHUHBI KOHKPETHBIX 30H s IisuuanbHbX sBiaeHui (Puc.3). Onpenenenue u
HCCIIeIOBaHUE 30H (OPMHUPOBAHUS JICAHUKOB M HaJeleld B JIOJIMHAX TOPHBIX PEK, OIECHKAa HX
KOHIICHTPAIlUd Ha TOM HJU HWHOM YYacTKE MECTHOCTH MPUOOPETH HOBBIC IEPCIICKTHBHBIC
HaINPaBJICHUS C HAYaJIOM MCIOJIb30BaHUs OCCIMIIOTHBIX JICTATEIBHBIX AIAPaTOB JJIsl BHITOJTHCHUS
JAHHBIX 3a]1a4.

becnmioTHble eTaTeNbHBIE ammapaThl TaKXe aKTUBHO HCIOJB3YIOTCS B 3UMHHUN TEPUOJ]
BpEMEHH U B MEPHUO/ JIEA0X0/1a, 00pa30BaHMs 3aTOPOB B pyciiax peK, UX Pa3BEIKU U ONPEeNICHUs
MECTOIOJIOKEHUS. becnuiioTHhIe  JieTaTelbHBIE —anmapartbl aKTUBHO  MCMOJB3YIOTCA  MpHU
00CJIeIOBaHUH CJIOKHO JOCTYITHBIX MOTCHIIMATHLHO OTIACHBIX BOIHO-3KOJOTHICCKIX CUTYAITUSIX JIIS
OTIpe/IeJICHUsI BO3MOXKHBIX HMCTOYHUKOB 3arpsi3HEHHs, 0TOOpa Mpod W CEPUITHOTO MOHUTOPHHTA
pactpoCTpaHEHUsI U CTETICHU BIIUSIHUS 3arpsiI3HEHUS Ha BOJIHBIN 00BEKT [5,6].

[Tomumo storo, BITJIA m03BOMSIOT ONpEAeniaTh palOHbI TEXHOTC€HHOTO BJIMSHUS Ha BOJIHBIE
00BEKThI, TAKHE KaK HE3aKOHHBIE BHIOPOCHI BPEIHBIX M OMACHBIX BELIECTB B BOJAOEM, HE3aKOHHOE
CKJIaJIMpOBaHHE TOTEHUIHUAIbHO OMACHBIX BEIIECTB CHOCOOHBIX 3arpsA3HUTh AaKBAaTOPUIO U
CTPOUTENIBCTBO HE3APETUCTPUPOBAHHBIX THIPOTEXHUYECKUX COOPYKEHUH Ha pyciax pek.

Pucynok 3. [locnenctBus cxona ceiu B KUJIOM 30He [1]

C ucnonp30BaHMEM  CHELMAIM3MPOBAHHOTO MH(MPAKpacHbIX Kamep Ha OeCHUIOTHOM
JIeTaTeIbHOM arrapare UMEeeTCss BO3MOKHOCTh TPOU3BOIUTh HH(PPAKPACHYIO ChEMKY B Pa3TUYHBIX
CIIEKTpPax, MO3BOJISASA MPOU3BOJNUTH aHAJIN3 MOBEPXHOCTHBIX M MOA3EMHBIX BOJ, TEIUIOBOM aHAIHU3
MH(PAKPACHOTO 30HIUPOBAHHUS.

Taxke c mpuMeHeHMEM OeCHHJIOTHBIX JIETAaTEJIbHBIX alllapaToB MPOU3BOJUTCS OXpaHa
OKpYXKarolllel cpebl, YTO SIBJISETCA OJHUM U3 CaMbIX 3HAYUTEIbHBIX aCHEKTOB pabOT M MMEET
KpaiiHe NepCHeKTHUBHOE HAIpPaBJICHHE MPU MOHUTOPHUHIE 0CO00 OXpaHSAEMBIX BOJHBIX OOBEKTOB,
HKOJIOTUYECKUX CHUTYalUsX CBSI3aHHBIX C TPOPHIBOM HE(PTENpPOBOJOB M MOHUTOPHUHTA 3a
COCTOSIHHEM OeperoBbIX MOJI0C U BOJIOOXPAHHBIX MEPOTIPUATHH.
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BeiBoa. Takum o6pazom, BITJIA nMeeT oyeHb MUPOKUIT CIIEKTP BO3ZMOXKHOTO MPUMEHEHUS B
THJIPOJIOTHH, 007a1asi 0co00i MepcrneKTHBONW Ha OOMIMPHBIX mpocTpancTBax. [logoOoHbM 06pa3om
ucnoab3zoBanue BIIJIA B rugporeosioriueckux HMCCICIOBAHUNA aKTUBHO Pa3BUBACTCS BO MHOTHUX
3apyoexnbix crpanax: CHIA, WUramuu, ['epmanun, Jlanuu, FOAP u npyrux, rie JOKaJIbHO WA
IMOBCEMECTHO BCTAa€T BOINPOC O THAPOJOTHYECKOM M  BOJHO-IKOJOTHMYECKOM CUTyaluu
MMOBEPXHOCTHBIX M TIOJ3EMHBIX BOJl, OCOOCHHOCTCH WX HM3MEHEHHS BO BpPEMEHU U BIUSIHUU
AQHTPOTOTE€HHBIX ()AKTOPOB HA HUX.
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OHPEJAEJIEHUE MOKA3ATEJEA Y®PEKTUBHOCTHU IMPOU3BOJICTBA
OUPPOBOU ADPOPOTOCBEMKH C IPUMEHEHMUEM BILJIA

YYA KOJIJAHY APKbLJIbI CAH/JBIK ASPO®OTOTYCIPLJIIM OHAIPICIHIH
TUIMALVIIK KOPCETKIIUTEPIH AHBIKTAY

DETERMINATION OF EFFICIENCY INDICATORS OF DIGITAL AERIAL
PHOTOGRAPHY USING UAV

AnHHoTanusi. B panHO#l paboTe mpuBeAeHBI pe3ynbTaThl uccieqoBaHUs 3((HEKTHUBHOCTH
BC€ACHUA af)pOCI)OTOFpaMMeTpI/I‘leCKI/IX pa60T C IIPHUMCHCHUCM OECHMIJIOTHBIX JIETATEIBHBIX
anmapaToB IPH OIEHKE U INIAHUPOBAHUH KapTorpapuyecKux padoT.

KioueBble ciioBa: OECHMIIOTHBIM JIE€TAaTENbHBIN ammapar, udpoBas a’podoTocheMKa,
MOACIIb MECTHOCTH, KapTOFpa(i)I/IpOBaHI/Ie.

Anparna. byn )xymbicTa kapTorpadusuIbIK KyMbICTap bl Oaranay »oHe )ocnapiay Ke3iHje
YIIKBIIICHI3 YINAThIH anmaparTapibl KOJIJaHy apKbUIbl a3po(oTOrpaMMETPUSIIBIK KYMBICTApIbl
KYPri3yliH THIMIUIICIH 3epTTey HOTHXKeepi OepiireH.

Tyiiin ce3aep: YIIKBIIICHI3 YINy anmaparhl, CaHABIK a’poQOTOTYyCIpilliM, Xep OelnepiHiH
MOJIelNi, KapTara TYCipy.

Abstract. This paper presents the results of a study of the effectiveness of conducting aerial
photogrammetric work using unmanned aerial vehicles in the assessment and planning of
cartographic work.

Key words: unmanned aerial vehicle, digital aerial photography, terrain model, mapping.
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BBenenne

Ha coBpemeHHOM »STame pa3BUTHS KapTOrpa)MuecKkoro MpOW3BOACTBA  HUppoBas
a’pooTocheMKa SBISETCS OJHUM M3 CaMbIX BOCTPEOOBAHHBIX M aKTHBHO Pa3BHBAOLINXCS BUIOB
reoJIe3NUECKUX M3bICKaHWW. JlaHHBI KOMIUIEKC paldoT TMO3BOJSET CO3/4aBaTh MOAPOOHBIE
ToTmorpauecKiue KapThl, IUIAHBI MECTHOCTH, LU(POBBIE MOAEIH MECTHOCTH (PHCYHOK 1),
OCHOBBIBAsICh HA MATEMaTHICCKUX pacyeTax u 00paboTKy (hOTOrpaMMETPUIECKOTO MaTepHara.

Oco0OeHHOCTRIO TTUGPOBOH adPOPOTOCHEMKHU SBISIETCS BO3MOYKHOCTH YBEIUYCHHS OOIICH
MIPOU3BOIUTEIIBHOCTH PabOT C OJTHOBPEMEHHBIM TIEPEHOCOM OOJIBIIEro 00beMa IMOJICBBIX PadoT B
KaMepaJibHbIE YCIIOBHUSA C UCTIOJIH30BAHUEM COBPEMEHHBIX TEXHOJIOTMI aBToMaTu3amu# [ 1,2].

B cBoo ouepenp STOT KOMIUIEKC pabOT TpeOyeT BBICOKOTO YpPOBHS OpraHu3allud U
IUTaHUPOBaHUS paboT. B Takoil cuTyalMu BaKHYIO pOJIb UTPAIOT MOKa3aTeau 3(PQPEeKTUBHOCTH,
KOTOPBIE MOYKHO HCIIOJIB30BATh IS TUIAHKPOBAHUS a3p0(OTOCHEMOUHBIX padoOT.

Pucynok 1. OptodoToruian ropoJICKOi MECTHOCTH

Jnst ompeneneHust creneHu A(PQPEKTUBHOCTH NPUMEHEHHUs pasauyHbiX Bua0B BIIJIA,
UCIOJb3yeMbIX IPU ChEMKE MECTHOCTH, TpeOyeTcs Hajluuyue IOoKa3aTeled, yYUTHIBAIOIIMX He
TOJIBKO KOHCTPYKTOPCKHE OCOOEHHOCTH JIETATEJIbHOIO almapara, HO U TEXHUYECKHE BO3MOXKHOCTH
60pTOBOrO 00OPYJOBAaHUS, a TAKXKE XapAKTEPHbIE YEPThl MECTHOCTH [3, 4].

Pacuer ocHOBHBIX noKa3artesei 3pPeKTHBHOCTH.

C uenbio onpeneneHus HauOoJsiee OJIArONPUSATHBIX YCIOBUM ucnoib3oBaHus BITIA
IIPEIaraeTcs UCIOJb30BaTh HECKOJIBKO B3aMMO3aBUCHUMBIX ITOKA3aTENIEH. 3Ha4yeHUsl JaHHBIX
noka3zaTesieil paccMOTPHM Ha MPUMeEpE OJHOMAPIIPYTHON ChbeMKHU JIMHEHHOTO 00BEKTA.

OcHOoBHBIMU ~ TOKazaremsiMu  3pdexktuBHocTH  (P),  yUUTHIBAIOIIMMHU  TEXHHUYECKHE
Bo3MOKHOCTH BIIJIA 1 0coOeHHOCTh BBHINOJHEHHS LU(POBON CHEMKH MECTHOCTH, SBISIOTCS
ckopocTh (potorpadupoBanust (Py) 1 MakcMMaibHO BO3MOXKHBINM OOIMIMI 00BEM MaHHBIX 33 OJIMH
noset (Pp) [2,3]:

ax-ay-R-C. Ay ay"R-C- tg
V= » 4D —

kp * tmin kp * tmin
JlaHHBIE TOKAa3aTeNM CKJIAJbIBAIOTCS M3 TeXHHWYeckux ocobenHocredt BITJNIA u nmdposoro
obopymoBaHUs, K HHM OTHOCATCSA: Kod(duiment okatus maHHbIX (Kp); BO3MOXKHOCTH
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WCIIOJIb30BaHUSI HECKOJIBKUX CIEKTpanbHbIX KaHAoB (C); 3Hadenue spkoctH (R); MakcHMalbHBIHA
BO3MOKHBIA oxBaT nHu(poBeiM kKomiuiekcom BIUIA (ax-ay); Bpems cbemku (ls); MHHHMAanbHOE
Bpems otorpapuposanus (tmin) [5].

Ecmu paccmarpuBath mokaszarend 3(PQEKTHBHOCTH, OCHOBBIBAsCh Ha HOPMATHBHBIX
JTOKYMEHTaX, TO LEIeCO00pa3HO UCIOJIB30BATh MMOKA3ATEIN ChEMOYHON MPOU3BOIUTENLHOCTH (Ps)
U BaJioBo#i ipousBoauTenbHocty (Pg) [3].

OTHOIIIEHUE KOJIMYECTBA KBAJPATHBIX KHUIOMETPOB Qororpadupyemoin miomamu (S) ko
BpEeMEHHU, KOTOpoe ObUIO 3arpadeHo Ha mgaHHOe QoTtorpadupoBanue (1s), OymeT SBIATHCS
CbEMOYHON MTPOU3BOIUTENIBHOCTHIO.

B cBoro ouepens BanoBasi Mpou3BoUTENbHOCTD (Pg) 3aTparuBaet Bce Bpems nosieta BITJIA
(ts) m Bxiarouaer B cebs Bpems mosieta Oe3 cheMku (to) W Bpems B MoJjieTe B TMpoliecce
¢doTorpaduposanus [3]:

te = ts + to.
g onpenenenus muomaan ¢otorpadupyeMoil TEppUTOPUN TPU KaJpOBOM MapIHIpyTHOMN
ChEMKE TpeJIaraeTcs UCIoIb30BaTh cleayromyto Gopmyny [3]:
S=1,-V-ts
rie ly— mpomonbHbIi pa3mep Kaapa;
V- ckopoctsb nonera BITJIA.
YuuTteiBas 0COOEHHOCTH MCIOJIB30BaHNUs MTOKa3aTeNsl IOl CheMKH, B pacueTe BajloBO U

CHEMOYHOU MPOU3BOAUTEIBHOCTH WX (POPMYIIBI PACCMATPUBAIOTCS CIAEAYIOMMUM oOpa3om [3]:
S S ¢ ¢
PS=_=ly'V; PG =_=lyV_S=PS_S
ts tg te te
B cBoo ouepeap cheMouHas MPOU3BOJUTENBLHOCTH HE 3aBHCUT OT KOJMYECTBa
dotorpadpupyembix 00bekTOB (N). Pacder BajgoBOW NPOM3BOIUTENHHOCTH TIPH YBEIMYCHUH

KOJINYECTBA 0OBEKTOB ChbEMKH M3MEHSETCS CIASAYIOMnM 00pa3om [3]:
N

N

1 V-l

P(I;V=t— St = tyEts",
G G

n=1

n=1
r7ie N- MOPSIKOBBIM HOMEP 00BEKTa CHEMKH.

VYuuteiBass pa3HOE OTHOIIEHHE BpPEMEHH ChEMKHM B IOJETe KO BPEMEHHM BCEro IIOJIeTa,
Brrovas nosier BITJIA 6e3 dororpadupoBanusi, pe3yabTaThl ONpEICICHUS BaJJOBOM U ChEMOYHOM
MIPOM3BOIUTEILHOCTH TPU BBITIOJHEHHH OecruiioTHOW 1udpoBoi aspodorochemkn (V=90km/4;
I,=300M) cBencHBI B TAOIUILY 1.

Tabnuna 1 - 3HaueHus BAJIOBON M ChEMOYHOM MPOU3BOIUTEIILHOCTH OECITHIIOTHON
1rdposoii aspodorocremku pu V=90xm/4. u |,=300m

ts/te ts,u ZS’KM 2 Pe Ps,xm?lu
G U Jkmlu
0,25 0,25 | 6,75 6,75
1 0,50 0,5 |13,50 13,50
0,75 0,75 | 20,25 20,25
0,50 1 27,00 13,50
2 0,75 1,5 |40,50 20,25 27
0,88 1,75 | 47,25 23,63
0,67 2 54,00 18,00
3 0,83 2,5 67,50 22,50
0,92 2,715 | 74,25 24,75

Hcnonp3ys mnpenctaBieHHbe (OPMYIBI BO3MOXKHO OIPENEeUTh OCHOBHBIE TIOKa3aTeNu
3 PEeKTUBHOCTH NP BHINOJHEHUH 1H(poBOil aspodorocheMku ¢ npuMmeneHreM BITJIA. JlanHble
MOKa3aTeNu SABJSIOTCS HEOOXOIUMBIMU KPUTEPUSIMH TpPU OLEHKE W IJIAHUPOBAHUHM pPalbOT IO
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MOCTPOCHHUIO OPTO(MOTOIIIAHOB MECTHOCTH M YUUTHIBAIOT KOHCTPYKTOPCKHE U TEXHUYECKHE
0Cc00EHHOCTH OCCITMIIOTHBIX JIETATENIbHBIX aIapaTOB U MX OOPTOBBIX KOMILJIEKCOB.
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ANALYZES OF MODERN PROBLEMS IN RADIO ALTIMETER SYSTEM AND ITS
SOLUTION METHODS

AHAJIN3 COBPEMEHHBIX ITPOBJIEM CUCTEMBI PAIMOBBICOTOMEPOB
N METOJOB UX PEHIEHU A

PAJINO AJITUMETPJIEP )KYHECIHIH KA3IPT'I 3AMAHY MOCEJIEJIEPIH TAJIJIAY
KIOHE OJIAPIbI HHEITY 9AICTEPI

AHHOTanusi. B mMaHHOW cTaThe TIPOBENCHBI HCCIACAOBAHUS COBPEMEHHBIX IPOOIEM
CaMOJICTHBIX PAJMOBBICOTOMEPOB MAJIBIX BBICOT W TPEIJIOKEH HOBBIM METOJ MUArHOCTHKU IS
pemieHust cymecTByomux mpobiaem. [lokazaHo, 9To0 Ha OCHOBE HCIIOJIH30BAaHUS HOBOTO METOJA
JUATHOCTHUKH MOXET OBITh peaju30BaH  KOHTPOJIb KOPPEKTHOCTH  pabOTBl  CHCTEMBI
PaaMOBBICOTOMEPOB M, KaK CIEJACTBHE ATOTO, MPHHATHE HA OOPTY Mep A YCTPAHEHHUS JIOKHBIX
MOKa3aHUH CHUCTEMBI, TEM caMHM oOecmedeHre Oe30MacHOCTH IIOJIETOB 3a CYET IIOBBIIICHUS
JOCTOBEPHOCTH HMH(POPMAIIMKM TIOJIy9aeMOM OT CHCTEMBI PaJHMOBBICOTOMEPOB. (OCHOBHBIMU
MIPEUMYIIECTBAMH TPEJIaraeMoOT0 METOJa JUArHOCTUKH SIBJISETCS TO, YTO €r0 MOXKHO IPOBOJUTH
KaKk B TIOJIeTe, TaK M B HA3eMHOM OOCIY)KMBaHWH, a TakKe IPUMEHITh 0€3 KOHTaKTa C
PaZMOBBICOTOMEPHOM ammnaparypoii camoseTa.

KioueBbie cjaoBa: 0€301aCHOCTh IIOJICTOB, KOPpPEKTHas paboTa, paguoBBICOTOMEPHAS
CUCTEMa, COBPEMEHHBIC IMPOOJIEMbI, aBTOHOMHBIH METO/ TMarHOCTHKH.

Angarna. byn Makanaga TeMeH OMIKTIKTEr1 9ye KeMeNepiHiH painoOUIKTIK eJIIerimTepiHiy
3aMaHayl Macesenepi 3epTTenesi koHe Oap Macenenep/i MICyaiH XKaHa JUArHOCTHKAIBIK 9/ici
yCBIHBUTABL. JKaHa JUarHOCTUKANIBIK 9MIICTI KOJIJaHy HEri3iHae paJuoOUIKTIK JIIerill KYHeciHiH
JYPBIC JKYMBICHIH OaKblilayFa ’KOHE COHBIH HOTIXKECIHAE KYHEHIH *aJlFaH KOPCeTKIIITEepPiH KO0
yIIiH OopTTa mapangap KaOblajayra, COJ apKbUIbI YTy KayIICI3AIriH KaMTaMachl3 eTyre 00JIaThIHbI
KOPCETUIreH. paJMOOUIKTIK OJIIerill >XKyHeciMeH alblHFaH akKMapaTThlH CEHIMAUINIH apTThIpy
apKbUIbl. ¥ CBIHBUIBII OTBIPFAH IMarHOCTUKA O/IICIHIH HETi3r1 apTHIKIIBIIBIFBI OHBIH YIITy Ke31HAe e,
KepAe JKYMBIC icTey Ke3iHJe M€ JKY3€re achlpbliybl, COHAAW-aK dye KEeMEeCIHIH paJuoOHIKTIK
OJIIIIETIII KaOAbIFbIMEH OalTaHbICCHI3 MalJalaHbLTybI O0JIBITT TaObLIA b

Tyiiin ce3nep: yiry Kayinci3firi, ypbic *KYMBbIC, paAMOOMIKTIK OJIIIETINI KYHecl, 3aMaHayH
Maceesep, aBTOHOM/IbI IMarHOCTHKAIIBIK d/TiC.
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Abstract. The modern problems of low-altitude aircraft radio altimeters is researched and a
new diagnostic method is proposed to solve existing problems in this article. It is shown that
controlling the correct operation of the radio altimeter system can be carry out based on the use of a
new diagnostic method. As a result, it is possible to take measures to eliminate false readings of the
system on board and thereby to ensure flight safety by increasing the reliability of information
received from the radio altimeter system. The main advantages of the proposed diagnostic method
are that it can be carried out both in flight and in ground service, and also can be applied without
contact in radio altimeter system of the aircraft.

Keywords: Flight Safety, correct operation, radio altimeter system, modern problems,
autonomous diagnostic method.

Introduction. Our scientific researches determine that in recent years, there have been
happened emergence of the errors and malfunctions in this system and consequently, the flight
safety level has decreased. The existing problems of radio altimeter system has been analyzed and
many diagnostic methods belongs to this system have been investigated solving system problems.
In this article, is considered implementation of proposed autonomous diagnostic method based on
the controlling to value changes of the operating electrical parameters of the radio altimeter system.
The purpose of the new self-diagnostic method is ensuring the correct and reliable operation of this
system by performing accurately diagnostic the aircraft radio altimeter system and, thereby is
increasing flight safety.

Modern problems and diagnostic methods of the aircraft radio altimeter system. The
aircraft radio altimeter system is one of the most important systems for flight safety. On-board and
ground aircraft equipments are installed on the basis of radio technical principles. As it is known,
receivers and transmitters is especially important in the operation of radio navigation systems used
in aircraft.

According to the results of our scientific researches, there have been failures and cases of
erroneous decisions in the aircraft radio altimeter system lately.

The radio altimeter system provides altitude information to the aircraft systems and is
important for the proper operation of these systems, these systems include: TAWS (TERRAIN
Awareness and Warning System), FULL AUTOMATIC LANDING, Manual landing, Takeoff
(Auto Pilot, Flight Control Laws, Autothrottle), COCKPIT DISPLAY (Primary and vertical),
WIND SHEAR SURVEILLANCE, TCAS (Traffic Alert and Collision Avoidance System),
COCKPIT ALERT AND WARNING and it is shown in Figure 1.

TAWS (TERRAIN Awareness and Warning System) TCAS (Traffic collision av oidance system)

COCKPIT DISPLAY
EZ)

FULL AUTOMATIC LANDING,
Manual landing, Takeoff (Auto
Pilot, Flight Control Laws,
Autothrottle)

'WIND SHE AR SURVEILLANCE COCKPIT ALERT AND WARNING

\ c. | -

Figure 1. Radioaltimeter usage in aviation
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Analyzing of the radio altimeter system modern problems [1]:

On February 25, 2009, an accident of Boeing-737-800 Tekirdag passenger aircraft a
belonging to Turkish Airlines (THY) occurred as a result of a malfunction of the radio altimeter
when landed in Amsterdam, the Netherlands. The autopilot system caused the aircraft to stall
position on the basis of information received from the faulty radio altimeter system, and the flight
crews couldn’t quickly estimate this situation. It was found out that this malfunction was repeated
twice in the last eight flights of Boeing 737-800 aircraft with TC-JGE registration number.

This type of the radio altimeter malfunction has also been detected in other aircrafts. Royal
Dutch Airlines aircrafts have also been found to malfunctions of the altimeter in the last years.

"On April 7, 2009, the radio altimeter of the Boeing 737-800 aircraft belonging to Qantas
Airlines which was flying from Hobart to Sydney, incorrectly reported flight altitude to the aircraft
systems when landed on the runway. Consequently, EGPWS system of the aircraft warned pilots,
and after the warning, the autopilot system of this aircraft whose flight altitude was reduced 10 ft,
had been malfunction.

The Antonov 72 aircraft operated by Kazakhstan crashed on December 25, 2012 and the
accident was caused by a malfunction of the autopilot and radio altimeter systems.

On September 11, 2018, an Instrument landing System (ILS) malfunctioned on an Air India
flight carrying 370 passengers between New Delhi and New York. Announcing the incident, Air
India said that the radio altimeter of the aircraft were faulty which could not operate the TCAS and
ILS.

The aircraft navigation systems operate between frequency values of 4.2 and 4.4 GHz
according to international law and, use of the C-band for 5G technology is allowed between 3.7 and
3.98 GHz in the United States.

The Aerospace Vehicle Systems Institute (AVSI) conducted a study simulating the worst-case
5G signal emission and its impact on the aircraft systems. It was concluded that there may be
significant differences in the receiver operation of the radio altimeters belonging to different
manufacturers in this researh.

So that, some radioa Itimeters are equipped with radio receivers supplied on the basis of better
filters to provide protection against counterfeit emissions, others are affected by signals coming
from outside the 4.2 to 4.4 GHz frequency.

A protection band was established between the 5G spectrum and the spectrum that aircraft
avionics systems operate. Boeing company offer was to ban the use of 5G technology in the 4.1-4.2
GHz frequency range. Thus, the frequency band that formed to prevent the generation of
interference signals, was defined as an interval of 220 MHz between 3.98 GHz and 4.2 GHz which
is the maximum frequency value of 5G and is shown in Figure 2 [2].

Power

New 5G band

5G fundamental [3700 - 3080]
emission level ~ |

5G spurlous
emission level ==

I 1 5
requency
3700 3980 4200 4400 st

Figure 2. Frequency band of the radio altimeter and 5 G
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Loss of altitude data and transmission of incorrect altitude data to the system, were observed
in this system as a result interference of 5G signals to the radio altimeter. The FAA says, it is
important to continue testing for sensitivity to 5G interference signals and to investigate innovations
that could reduce the effects of interference signals.

Such errors brought about deactivate flights of the Boeing 737 Max aircraft for about two
years in 2019 and accidents.

The FAA has released SAIB (Special Airworthiness Information Bulletin) according to
dangereous situation that interference signal resulting from 5G transmitters and other technological
processes can be caused malfunctions in aircraft systems which is important in flight safety. It is
reported here: "Radio altimeters and aircraft manufacturers together with the federal authorities
should evaluate the characteristics of aircraft altitudes and test the sensitivity of altimeters to 5G
interference signals and investigate innovations that may reduce the effects of interference signals.”

[3].

The FAA has issued a notification stating that was identified faults caused by 5G on many
automated systems of the Boeing 787. The radio altimeter are an essential part of the Boeing 787
descent system. It was stated that the interference signal generated by the application of 5G will
cause the aircraft increased landing distance and additional movement on the runway.

Also, radio altimeter of the Cessna Caravan which operates at 4.3 GHz, had been
malfunctioned by a 5G network that broadcasts from the C-band (4-8 GHz).

Helicopter Association International held a seminar on the effects of 5G and, one of its
representatives who developed an altimeter for many aircraft at Honeywell Aerospace, Seth Frick
said that: Based on the Honeywell 5G test was found errors in measuring altimeters due to
emergence of noisy situation.

In 2020, the Telecommunications and Information Department was informed that allow of the
5G operation in the specified frequency band will caused to problems in flight safety.

The FAA has approved five altimeter models that will be compatible with 5G. The aircrafts
models which is equipped the cleaned radio altimeter include: Boeing 717, 737, 747, 757, 767, 777,
787, MD-10/-11; all Airbus A300, A310, A319, A320, A330, A340, A350 and A380 models; and
some Embraer 170 and 190 regional jets.

The radio altimeter system self-test is started with the TEST button on the receiver /
transmitter to solve this sytems problems by ground service and air / ground discrete prevents self-
testing in flight. When the self-test is started manually from the front panel, the LRU (line-
replaceable unit) status indicator is turns red light during 2 seconds turns green light during 2
seconds and then turns OFF for the next test. XMIT and REC LEDs becomes red light during 4
seconds. The green LRU STATUS or red LRU STATUS lights appear on the test results. The red
XMIT or REC LED FAIL status indicator comes on when there is a problem with the antenna
system. If there is an error during the last four flights, a red LRU STATUS FAIL light is observed
during the self-test [4].

ALT-8000 equipment is also used to test the radio altimeter system and this equipment
provides a radio frequency-based altitude simulation that can be easily installed for rapid testing, or
a direct connection to the LRU to troubleshooting additional problems. The wide color touch screen
displays parametric measurements and allows the creation of detailed profiles to imtate the real
aircraft situations. ALT-8000 radio frequency connections are shown in Figure 3 [5].

20



A3aMaTTBIK aBUAIUS aKaJIEMUSICBIHBIH JKaPIIBICHI Ne1(24)2022

FOC (RF IN)  [jel T LS
Test5et

ALT-8000 Test Set Antenne Alrcraft Radio Altimeter UUT

Couplers Antenna’s
TX [RF OUT) b< RX

—

Supplied 20ft ’F Coax Cables
Figure 3. ALT-8000 radio frequency connections

Proposal of an autonomous diagnostic methods for the aircraft radio altimeter systems. A
new diagnostic method, its algorithm and structural scheme is intended to be developed which
prevents possible malfunctions or errors in the aircraft radio altimeter system in this article.

The results obtained on the basis of scientific research show that it is possible to carry out
autonomous diagnostics of the system by monitoring operation modes of the aircraft radio altimeter
system according to the current. The main purpose of the article is to ensure the correct operation of
the radio altimeter system by non-contact control in accordance with the increase and decrease of
the operate current value of the system [6,7,8].

The data obtained by monitoring the electrical parameters of the radio altimeter transmitter
antenna with sensor 1 and its 115 V source bus of the receiver/transmitter with sensor 2 is evaluated
in an autonomous diagnostic computer and, the correct data is provided for the reveiver/transmitter
operation. Hall sensor and Rogowski coil are intended as sensor 1 and sensor 2 in structural scheme
of the autonomous diagnostic method that is shown in Figure 4. Our scientific research shows that
high-frequency circuits require the use of a Rogowski coil.

TRANSMIT ANTENNA
RECEIVE ANTENNA
w
o CORRECT DATA
115V AC ——
CAPTAIN INSTR SENSOR 2 iy
XFR BU§ ——————>

LEFTRART
TRANSMIT ANTENNA
—

RECEIVE ANTENNA

¥
115VAC SENSOR 2
CTR BUS

——
CENTEREART

AUTONOM
= DIAGNOSTIC

COMPUTER

CORRECT DATA

TRANSMIT ANTENNA
|

|
&0

RECEIVE ANTENNA
= _
RIGHTRART
Figure 4. Structural scheme of the autonomous diagnostic method.

COFRECT DATA

One of the main advantages of the proposed a new diagnostic method is that diagnostic of this
system can be carried out with contactless during the flight and ground service.

Conclusion. The article analyzes the aircraft radio altimeter modern problems and existing
diagnostic methods applied in this system and a new diagnostic method is proposed for the radio
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altmeter system. Contactless installiation on board and diagnostic of the aircraft radio altimeter
system in flight is the main advantages of a new monitoring method-autonomous diagnostic.

Based on the correct diagnosis of the aircraft radialtimeter system, can be ensured and
improved the accurate and reliable operation of the radio altimeter system.
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CO3JAHUE MHOTI'O® YHKIIMOHAJBbHOM JIOTUCTUYECKOMN CETH C
HoOMOIbIO OFBEJMHEHUSA HU®POBBIX IINIAT®OPM U OBJIAKA

CAH/JBIK IVIAT®OPMAJIAP MEH BYJTTAPDbI BIPIKTIPY APKBIJIbI KOII
®YHKIUAJDBI TOI'MCTUKAJIBIK KEJII KYPY

CREATING A MULTIFUNCTIONAL LOGISTICS NETWORK BY COMBINING
DIGITAL PLATFORMS AND THE CLOUD

AHHOTauMsl. B 1aHHOHN cTaThe MpeAcTaBieH pe3yabTaT BHEAPEHUS B3aUMOJOIOJHAEMbIX
IUGPOBBIX TEXHOJOTMH, a HMMEHHO IUIAT(OPMEHHBIX M OOJIAYHBIX TEXHOJIOTHH M Kakue xe
BO3MOKHOCTH CTaHyT pealbHbIMH. biaronaps HOBOMY MpPHUHLUIY BHEAPEHHsS HMHHOBAIIMOHHBIX
U(POBBIX TEXHOJIOTHHA OYAyT MPOU3BOIUTHCS TPAHCIIOPTHBIE Mporecchl. CHavaia 0Te4eCTBEHHBIN
PBIHOK CMOKET KOHCTPYHMpPOBaThb HOBBIE LH(POBBIE CEPBHUCHI, Jajnee — CO3JaHHe WU
KOMIUIEKCUPOBaHHE HH(PacTpyKTyphl, HeoOXoauMoil ans ux obecnedeHus. B pabore ocoboe
BHUMAaHHE yJIeJICHO CHHEPIUHU TUIAT(GOPMEHHBIX M 00JaUHBIX TEXHOJIOTUH, aKTyaJIbHOCTH 00JauHBIX
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TEXHOJIOTH, a TaK)Ke BOIpocaM O€30MaCHOCTH JAHHBIX M KaK 3TO MOYKET MOBJIMATH HAa pAa3BUTHUE €-
cOmmerce CepBUCOB.

KiroueBble cioBa: miaThopMbl, 00JIaKO, TEXHOJIOTHH, O€30TIaCHOCTh, CETh, MH(OpMAIIHS,
YYaCTHHUKH, JJOTUCTHUKA.

Anparna. byn wMakanama OipiH-Oipi  TONBIKTBIPATBIH — IU(PIBIK  TEXHONOTHUSIIAPIBI, SFHH
1aThOopMabIK JKOHE OYITTHl TEXHOIOTUSUIAPBI CHTI3YIIH HOTHXKeENepl )KoHe KaHJai MYMKIHAIKTEp HaKThI
OOJIATHIHJIBIFBI KOPCETUIreH. VIHHOBAIMSUIBIK IU(PIBIK TEXHOJIOTHSUIAPABl CHTI3Y/IH KaHA NPUHIUIIHIH
apKachlHJa KK IpOIecTepi >Ky3ere achlpblIaThiH Oonajpl. BipiHImiZeH, imKi HapbIK jkKaHa LHUQPIBIK
KbI3MeTTepAl jkobanail anajabl, cOOaH KEHiH - olapAbl KaMTaMmachl3 €Ty VIIH KaKeTTi HH(PaKypbUIBIMIbI
Kypy Hemece MHTerpanusuiay. JKymeic muatdopMalbik xoHe OYJITTHI TEXHOJIOTHSUIAP/bIH CHHEPTHUSCHIHA,
OYJITTHI TEXHOJIOTHSJIAP/BIH ©3CKTUIIrIHe, COHai-aK JIepEeKTEepaiH Kayirci3miri MaceselepiHe xoHe Oy
3JIEKTPOHIBIK KOMMEPIIHSIIBIK KbI3METTEP/IIH JaMybIHA KaJlall ocep eTyi MyMKIHIriHe OarbITTalIFaH.

Tyiin ce3aep: tutarpopmanap, OYIT, TEXHOJOTHS, KayilCi3aiK, Kedl, akKmapar,
KaTBICYIIBLIAP, JIOTUCTUKA.

Abstract. This article presents the result of the introduction of complementary digital
technologies, namely platform and cloud technologies, and what opportunities will become real.
Thanks to the new principle of introducing innovative digital technologies, transport processes will
be carried out. First, the domestic market will be able to design new digital services, then - the
creation or integration of the infrastructure necessary to provide them. The work focuses on the
synergy of platform and cloud technologies, the relevance of cloud technologies, as well as data
security issues and how this can affect the development of e-commerce services.

Key words: platforms, cloud, technology, security, network, information, participants,
logistics.

[Tnardpopma MoO3BOJISIET UHTETPUPOBATH PA3IMUHBIE MPOIECCHl YYACTHUKOB JIOTHCTHYECKOMN
LeNu, COEAMHATH Mpou3BoauTeNeld M moTpedutenedl. Tak ke AaHHAs TEXHOJIOTHS MO3BOJISIET
YIOPaBIATh CKIAJACKUMU 3amacaMu. [[1s mepeBo3uuKoB miaTdopMa SBISETCS HHCTPYMEHTOM IO
YCKOPEHUIO JOCTAaBKU M ONTUMM3ALUN MapIIPyTa.

[Tnardopma ¢ noaaepxkoit O6IaUHBIX TEXHOJIOTUU — 3TO JIy4lllee PEIIeHUE JUIsl JIOTUCTUKH.
Tak, kaKk MHOTHMEe Mara3uHbl, OM3HEC KOMIIAHUHM Ha JIAaHHBI MOMEHT UHTETPHUPYIOT B MHTEPHETE,
MoJI00Hasi KOHCOJHUAALMSA TEXHOJOTUS IOMOraeT CAOKOHOMHUTh Bpemsi U (QuHaHchl. OjaHako,
0€30MacHOCTh TaHHOW TEXHOJIOTMH OUY€Hb Ba)KHA, YEM BbIIIEe O€3011aCHOCTb, TEM MEHbIILIE PUCK.

Coznanme enuHOi 1upoBod miuaThopMbl, KoTopass OyAeT NpPeaOCTaBIsATH MHOXKECTBO
MIPUBJIEKATENIbHBIX YCIIYT JJIsl pa3BUTHUs Joructuku Kazaxcrana.

[logBecTn JOTHCTUYECKUE KOMIIAHMM K 3auWHTepecoBaHHOCTH MmiuatdopMm. [lpu sTom
HE0OXOIMMO UMETh B BHJAY OYpPHO pa3BHUBAIONIIYIOCS CHCTEMY JJIEKTPOHHOW TOPTOBIH, KOTOpas
SBJIIETCS BaXXHBIM (DAaKTOPOM HU3MEHEHUSI CTPYKTYpPbl MHUPOBON TOProBJIH U €€ TPAHCHOPTHOIO
obecrieyeHus.

Hudposbie miaardopmbl. B KkoMnaHusx MOXKET OBITh CBOS CHUCTEMA, OOBEIUHSIOIIAS
pasnu4uHble U(POBBIE PElIeHUs, HO O0IIE0TpacIeBbie PEIICHHS U JONOJHUTENbHBIE BO3MOKHOCTH
JUIS B3aUMOJICMCTBHS Pa3HBIX YYAaCTHHKOB PBhIHKA Ha COBPEMEHHBIX HU(POBBIX pelbcax SIBISETCS
r106ambHBIM TPEeOOBAaHUEM BPEMEHHU.

HmenHo 371€ch U MOSABIAIOTCS MIATHOPMBI, IO KOTOPHIMU NMOHUMAETCS €IMHasi HeHTpanbHas
uHdopmannoHHas cpena, Qopmupyoomas UPPOBBIE CEPBHUCHI ISl MOTpeduTenei yciayr
TPaHCIOPTHO-JIOTUCTUYECKUX OPraHU3alliii Ha OCHOBE TE€XHOJIOTHUYECKOM MHTETPALUM Pa3JIMYHbIX

pecypcoB 1 HHGPACTPYKTYDp (puc. 1).
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TEXHOJIOTMYECKMNE
PECYPCbl

YNPABJIEHME

KOPMNOPATUBHAA NOKYMEHTAMU

HOPMATHBHO-NMPABOBAA LUUDPOBbLIE CEPBUCDHI

CPEJA . « Ynpasnesue zakazamu

+  MexayHapoaHbie HOpMbI YNPABJTIEHUE - Ynpasneuue pecypcamn

+ 3aKoHOoQaT2NbCTBO O®WHAHCOBbIMHU - Ynpaeneuue npoueccamu

+ OTpacnesbie CTaHAaPTbI NOTOKAMW /] +  MHHOBALMOHKBIE TEXHONOT MK

TexHonoruyeckie & - CnpasBoyHbie yCaym
pernameHTsl YNPABJIEHUE «  KOMMYHWKaUMOHHBIE yCryry
+ [Dorosopa i npoueaypbi MATEPUANIbHBIMU
NOTOKAMMU

WHOOPMALIMOHHBIE
PECYPCbI

Pucynok 1. Cxema TeXHOJOTMYECKON MHTETPAIIUM PA3IUUYHBIX PECYPCOB U HHPPACTPYKTYD

B nenmom mudpoas mmatdopma mpeactaBiasieT co00W OPraHU3aIMOHHO TEXHOJOTHYECKUM
MEXaHU3M B3aHMOJICHCTBHSI CYOBEKTOB TPAHCIIOPTHO-JIOTHCTHUECKON chephl Ha OCHOBE AJIIEMEHTOB
1M (pPOBON SKOHOMHUKH.

Emé omHo nmpenmymectBo opMupoBaHuu mudpoBHIX 1aTHOPM B TOM, YTO OHA OXBATHIBAET
BECh CIIEKTP B3aWMOOTHOIICHUH PAa3MYHBIX CyOBEKTOB TPAHCIIOPTHO-JIOTHCTHYECKOW Chepsl, a
MMEHHO B3auMojieiicTBUE opranuzaiuii u norpedureneit (B2C), opranuzanuii mexay codoit (B2B),
npsiMoe B3auMojeicTBue motpeduteneit ¢ morpedurensmu (C2C), a Takke B3aUMOJCHCTBUE
opranuzaruii ¢ rocygapctsom (B2G) (puc. 2).

B memom mporecc pasButus nu@poBbIX TIATGOPM TPAHCIIOPTHO-JOTUCTUYECKON Chepsl
MMEEeT HECKOJIbKO JTaloB HBOJIOLUU: B cepenuHe XX BeKa JIOTUCTUYECKHE (PYHKIHUU ObLIN
¢dbparmentupoBansl, B 1980-e rr. Havancs mpolecc MEHTpaIUu3aluy TaHHBIX (QYHKITUH U TOJBKO B
XXI Beke mosIBUIIOCH MOHATHE JIOTUCTUYECKUX TUTAT(POPM.

[B2G.

P

<  eCommerce

\

| HHoopMAUNOHHEE
naaTeopmu

Pucynok 2. B3aumoneiicteue opranuszaimii ¢ rocynapctsom (B2G)

OnuH 13 OCHOBHBIX TPEHJIOB BPEMEHH — MEpeXo]l K JOIMCTUKE KaK CepBUCY, KOTJa KTO-TO
CO3/1aeT JIOTUCTHYECKYIO0 Miaar(opMy, M el HAUMHAIOT MOJIb30BaThCAd JIPYTHe HUIPOKH PBIHKA.
JIro0OMBITHO, YTO TAKMMM CEpBUCAMHM OOBIYHO HAYMHAIOT MOJB30BAThbCS MaJIeHbKHE U CpPEeTHHE
KoMnaHuu. Mcnonp3oBaHMe TakMX MIaT(GopM JaeT UM KOHKYPEHTHbIE MPEUMYIIECTBA CPazy «H3
KOpPOOKM» — B TakHX IUIaTopMax 3a pa3yMHYIO IIEHYy OOBIYHO ecTh Bce HeoOxoaumsble digital-
Ipolecchl TUNa JAOKYMEHTO00OpOTa, CHCTEMbl aHAJIMTUKU M Tak nanee. Ilnardopma mo3omsier
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COKpaTUTh BPEMs MPOCTOEB MEXIY pasrpy3koi u norpyskoi Ha 50%, Ha 30% CHUBHUTH Harpy3Ky
Ha TIepcoHalT (JIOTHCTOB, TUCIIETYCPOB, MEHEPKEPOB), BIIBOE COKPATUTH BpEeMs Ha MO00p MAIIUHEI.
Hnst rpy3ootnpaButeneid pabora Ha miaardopMe MO3BOJSET MOJIYYUTh YCIYTY IO ONTUMAIBHOM
1IeHe U HAOJIr0/1aTh 32 MHJIEKCOM IIeH B JuHaMuKe. CrcTeMa TOproB, pealn3oBaHHas Ha miatdopme,
MO3BOJISICT KOMOMHHUPOBATH PA3IMYHBIC MOJICH 3aKYIOK JUIS JOCTHXKCHHUS IEICBBIX OOKETOB
U CPOKOB.

ITo mporro3zam unenoB COJI, mmargopMbl B rpy30mepeBO3KaX H3MEHAT pPACKIal CHII
Ha peiHKe. VIcuesHeT menas KaTreropus IMOCPETHUKOB-IKCIEAUTOPOB, BBIOJHSIOMUX ()YHKITHIO
arperaropa mHdopmamuu o rpy3ax u TpaHcroprte. CeroiHs, Mo 3KCHEPTHBIM OICHKaM, OICHKaM,
B Mupe 510 40% CcTOMMOCTH MEPEBO3KU COCTABJISIOT YCIYTU SKCIIEAUTOPOB.

Takum oOpa3om, B HacTosIiee BpeMs TPAHCIIOPTHO-JIOTHCTHYECKast chepa MpoXOauT depes
nporiecc muQpoBol TpaHCHOPMAIMM HA OCHOBE BHEIPCHUS IM(PPOBBIX TEXHOJOTHH BO BCE
aCTICKTBI JICATEIHPHOCTH JIOTUCTHYCCKUX OpraHm3anuii. B mensx wHTeHCcHUKAnmuu UPPOBOI
TpaHCHOpMAIUN OPraHU3ANMIM JAaHHOW cepbl HEOOXOAUMO TPOBOJUTH MPOIECC ONMTUMH3AINH
MIPOU3BOIUTEIIBHOCTH CBOCH JIEATEIHLHOCTH Ha OCHOBE MOHUTOPWHTA MH(OPMAIIUN, UMEIOIICHCS B
COOCTBEHHBIX 0a3axX JaHHBIX, a TAaKXe C IOMOIIBI0 MPHUBJICYCHHBIX CIEIUAINCTOB B 00JIACTH
uuppoBoit Tpanchopmanuu. OpraHuzanysM JOTHCTHUECKOM cdepbl B LENSIX MOJIEPKAHUS U
MOBBIIIICHUST CBOCH KOHKYPEHTOCITIOCOOHOCTH HEOOXOJMMO IPOBECTH aHAJIN3 CYMIECTBYIOIIMX
OM3HEC-TIPOIIECCOB, OICHUTh MOTPEOHOCTh B HOBOBBEICHUSX M HadaTh peaM3alfio Ipoliecca
mudpoBold TpaHchopMmanuK, KaKk Ha OCHOBE BHEIPCHHS COBPEMCHHBIX TEXHOJOTHYECKHX
JNOCTYIKEHUH HAYKH M TEXHHUKH, TaK W C TIOMOIIBIO COBEPIIICHCTBOBAHUS KaJPOBOTO TOTEHITHAA,
CUCTEMBI YITPABJICHUS, KOPIIOPATHBHOMN KYJIBTYPHI U APYTUX 00JIACTEH NeATEIbHOCTH OpPraHN3aIlHH.

TpancnopTHo-norucTuyeckass cdepa JOHKHA pa3BUBATHCS OJHOBPEMEHHO C JAPYrUMH
OTpaciisIMH, TaK Kak MoJTHOMacmTabHas mudpoBas TpaHchopMalus 3KOHOMHKHA HEBO3MOXKHA 0e3
BHEJIpeHUs NU(PPOBBIX TEXHOJOTHH B cepy, oOecreunBaroniyr0 KOOTEPAIMIO BCEX OTpaciiei
HSKOHOMHMKH.

O0aunbIe TEXHOJIOTHH. Ho VIS CO3JaHusg Yero-To MacuITaOHOTro u
MHOTO(YHKIIMOHAIBHOTO HEO0X0 UM (DYHAAMEHT, KOTOPHIM M BBICTYIAIOT 00JIAYHbIE TEXHOJIOTHH.

OO6navHble TEXHOJIOTHH — 3TO TEXHOJOTHH PAcIpe/ieIeHHON 00paboTKU HU(POBBIX TaHHBIX,
C TOMOUIBI0 KOTOPBIX KOMIIBIOTEPHBIE PECYPCHI MPENOCTABIIAIOTCS MHTEPHET-NMOJIH30BATENI0 KaK
oHJaifH-cepBuUC. [IporpaMmBl 3ammycKaroTCsl U BbIIAIOT pe3yabTaThl paboThl B OKHE web-0Opay3epa Ha
noxanbHoM [IK. IIpu sTom Bce HeoOXoauMbIe sl pabOThl MPOrPaMMBI U UX JaHHbIE HAXOASTCS Ha
yaJeHHOM HHTEPHET-CEpBeEpeE.

Cy1iecTByeT HECKOJIBKO BUIOB 00JauHbIX TexHosorui: [lybmuunoe yactHoe u rubpuaHoe
obmnako. [[ns cozmanus miarGopMbl HAWITydIIUM BeIOOpOM OyzaeT rubpuaHoe obnaxo. ['ubpuanoe
obnako — ato IT-undpactpykrypa, B KOTOpoi 0ObEeTUHEHBI JTy4lllMe KadecTBa MyOJIMYHOTO U
gacTHOro ob6Onaka. Takas KOMIO3MIMS YHUKAJIBHBIX OOBEKTOB, CBSI3aHHBIX MEXAY COOOM
CTaH/IaPTU3UPOBAHHBIMH WM COOCTBEHHBIMU TEXHOJIOTHSMH, KOTOpPBIE MO3BOJISIOT MEPEHOCUTH
JAHHBIE WA TPOTPaMMBbl MEKYy KOMIOHEHTaMHU.

CrouT nmoAYepKHYTh UCHOJB30BaHUs THOPUIHBIX 00JTaKOB TaK KaK OY€Hb BAXKHO pa3MeliaTh
JTAaHHBIE HE TOJIbKO Ha YAaJeHHBIX CepBepax, HO U Ha JIOKAIbHBIX. TaKuM BUIOM YCIYT, a TaKkKe
3alMTON JAaHHBIX 3aHMMAaeTcs OTeuecTBeHHas Kommanus «Kazakrenenopr

Kak yxe roBopunoch ais miaTGOpPMEHHBIX TEXHOJOTHH HeoOXxoanMa Hekas 0aza JaHHBIX
KoTopasi OyzeT cooupaTh BCIO HE0OX0IUMYI0 HHPOPMAIIUIO C JIOTHCTUYECKUX KOMIAHHMA, KOTOPbIE
pEelInIu BCTYIUTh B ceTh. KOHEUHO 3aXOTAT M OHU BCTYNATh B HEE 3TO YK€ COBEPIIECHHO JApyras
TeMa, KoTopas He OyJeT paccMaTpUBaTHCS B JAHHOMW CTaThe.

[Ipenmonoxxum, 9T0 OOJbIIEE KOTUYECTBO JIOTUCTUYECKUX M IKCIEIUTOPCKUX KOMITAHUN
COTJIACHIIUCh TPEJOCTaBIATh CBOM JaHHBIE, HO BOT HE 3aJaya KaxkJas KOMIIaHWs BIajeeT
COOCTBEHHBIM MPOTPAMMHBIM OOECTICUEHHEM WM K€ CAUTOM OTJIMYHBIM OT Jpyrux. UYto xe

25



A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne1(24)2022

nenatb? VIMEHHO MO3TOMY MBI TpeAjaraeM YCIyrd oOOJayHBIX TEXHOJIOTUH, BeIb HMEHHO
Omarogapst UM JIOTUCTHKA U OCTaJIbHBIE OM3HEC-TIPOIIECCHl OYAyT UMETh €IUHBIN CTaHAAPT.

HecmoTpss Ha Hemanblii MOTEHIMAN OOJIAYHBIA TEXHOJIOTUW B JIOTUCTHYECKOW cdepe
Ka3axCTaHCKMH OM3HEC Bce elle HE TOPONUTHCS OCBaMBaTh OOJauHble cepBUCH. OCBOCHHE Ke
3aTSHYJIOCh HM3-32 psja NMpUYHH. Bo-TIepBBIX, OKOJIO IMOJIBUHBI MPEANPUHAMATENEH BCE ele He
TOTOBBI NEPEHECTH CBOM OM3Hec B 007ako M3 cooOpakeHWil Oe3omacHOCTH. BO-BTOpBIX, Takue
BHEAPEHHS OTPEOYIOT MHBECTULINH, a TaK)Ke HaM4uue crenuanuctoB. HecMoTps Ha, Ka3anoch Obl,
MaJblii CIMCOK MPHUYHH, KOTOPBIE MO0 MHEHHIO SKCIIEPTOB JIMIICHBI OCHOBAaHWM, B TEPCIIEKTHUBE
nepexoJ1 Ha obnako Hem3OexkeH. Benp eciu paccMarpuBaTh AaHHBIC 0 MUPY, TO 60% KoMmaHui
Mupa TpaTwiu Ha oosiaka meHee 10% coero IT-0romxera. 57% uHCTAIIALMN CETOAHS IPUXOAUTCS
Ha JIOJIF0 THOPHUIHBIX OO0JIAKOB, KOT/Ia KOMITAHMS HMCIOJB3YeT Kak CBOE O0JIako, Tak M 00JaKo
OJTHOTO U3 BEH/IOPOB.

OmHuM W3 TIIaBHBIX apryMEHTOB BIOJ3y Iepexoja Ha OOJaYHble TEXHOJOTHH — 3TO
BO3MO’KHOCTBH COKPAIIIEHHsI PACX0JIOB 32 CYET TOTO, YTO MOJIB30BATEISIM MPHUICTCS TUIATUTH JIMIIb 32
HeoOXouMbIe (DYHKIMU. OKCHEPTHI YTBEPXKIAIOT, YTO B KOMIAHHMAX CPENHSS yTHIA3ALUS
cooctBeHHOTO 000pynoBanusi coctaBisieT 30 %, TO ecTh 3aKyIUICHHOE JOPOTOCTOSIIEE (GKEIE30%»
U pemieHus paboTalT JIMITb Ha TPETh CBOMX BO3MOJKHOCTEH, TOTJa KaK B IIEHTpax 00OpabOTKH
JMaHHBIX Moka3aTenb gocturaet 90 %. Tem He MeHee BCero 3TOro MOKHO OyAeT u30exkaTh IyTeM
BHEJIPEHUS TEXHOJIOTHH 1u1aTopm u ob1aka.

CToHT OTMETh TO YTO apeHJa MHOCTPAHHBIX CEPBEPOB HE SBISECTCS WICATHHBIM PEIICHHEM
TaK KaK dTO HANpsMYIO TIOBIHUSIET Ha CYBEPEHHOCTh HAIIETO TOCYAapCTBa M O€30MaCHOCTh JaHHBIX
KOTOpBIE OyIyT MOCTYNaTh OT JIOTUCTUIECKUX U IKCTIETUTOPCKIX KOMITAHUH.
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INPUMEHEHUME KIMEHTOOPHUEHTHPOBAHHOI'O IIOJAXOJA B
JJOTUHCTUYECKHUX KOMITAHUAX

JIOTUCTUKAJIBIK KOMITAHUSIJIAPJIA TYTBIHYIIBIFA BAFBITTBI TOCLIII
KOJIIAHY

APPLICATION OF A CUSTOMER-ORIENTED APPROACH IN LOGISTICS
COMPANIES

AHHOTanms. B craThe ONMUCHIBAEeTCS CYMIHOCTh KIMEHTOOPUEHTUPOBAHHOTO II0/X0/Aa B
NEATENPHOCTH NpeAnpuatus. Jlns OIEHKH KIMEHTOPUEHTHOPBAHHOCTH OBUIO  MPOBEACHO
UCCIIeJOBaHNE KOMITAHWU M ONPOC KIMEHTOB, KOTOPBIN MOKa3ajl UX NpPEANoYTeHus. B HbIHemHei
HKOHOMUKE BCE €Ille He JOCTAaET HEOOXOAMMBIX MPEIIOCHUIOK (KaK CO CTOPOHBI MPEIOKEHUS, TaK
M CO CTOPOHBI CIpOca) Ui aKTHBHOTO pa3BUTUS CQepbl JENOBBIX YCIYr, Kylda BXOOUT H
noructuyeckue. JIokanbHble OTEYECTBEHHbIE KOMIAHUM 1O OOJBIIEH YacTH MMEIOT OTpaHUYEHbIe
(UHAHCOBBIE PECYPChl, @ OTPACIM BBICOKOTEXHOJIOTUYHBIX HPOMU3BOJICTB «HOBOM HSKOHOMHKI
(37€KTPOHHO-KOMIIBIOTEPHbIE U KOMMYHHUKAI[MOHHBIE TEXHOJIOTHH), KOTOpble (opMUpYIOT
MaTepHalIbHYI0 OCHACTKy (cyOcTpaT) M HEoOXOAMMOE aCCOPTUMEHTHOE pa3HOOOpaszue JENOBBIX
yCIIYT, B YCIOBUSIX HEJOCTATOYHOM MOJIEP’KKU TOCyAapcTBa NMPEeObIBAIOT B COCTOSIHUU CTarHal|H.
OTtnpaBHON TOYKOH B pa3pabOTKe JOIMCTUYECKOI CTpaTeruu JOJDKHO OBITh INTyOOKO€ MOHUMAaHUe
TpeOOBaHU KOHEUHBIX KIMEHTOB.

KiroueBble c10Ba: KIMEHTOPUEHTUPOBAHHOCTD, MHIEKC JIOSUIBHOCTU KIMEHTOB, KIIIOUEBbIE
¢baxTops! ycnexa.
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Angatna. Makanaia KOCIMOPBIH KBI3METIHIETT KIMEHTKE OaFbITTAFAaH TOCULIIH MOHI
cunartanrad. TyTeIHyIIbIFa Oarnapiaanyasl Oaranay YUIIH KOMITAHUSHBI 3€pPTTEY KYPri3iial KoHe
oJIapJIbIH KaJlayJapbhlH KOPCETEeTIH TYTHIHYIIBLIAp cayalHamachl xyprizunai. Kasipri skonomukaga
JIOTUCTUKAHBI KAMTUTBIH KACIIKEPIIiK KbI3MET KOPCETY CEKTOPBIH OeICeH/l JaMBITY YIIiH KaKeTTi
aIFBIIIApTTap (YCHIHBIC JKarblHAH J1a, CYPaHBIC XKaFbIHAH Jla) i A€ JKOK. JKepriTikTi OTaHIbIK
KOMIAHUSIIApAbIH OackiM OeNiriHAe KapKbUIBIK pecypcTapbl INEKTEYNi, ajl MaTepHaJIbIK
XKaOIBIKTBI (CyOCTpaT) >KOHE ICKEpIiK KhI3METTEpIiH KaXETTi aCCOPTUMEHTIH KYPaWTBIH «KaHa
HSKOHOMHUKAHBIH»  JKOFapbhl TEXHOJIOTHSUIBIK — cajajapel  (dJMEKTPOHABIK  €CenTeyill  JKoHe
KOMMYHHKAIMSUTBIK ~ TEXHOJIOTHSJIAP) MEMIJICKETTIK  KOJIAyJbIH  JKCTKUIIKCI3AIri  TOKBIpay
KargaWbiHna.  JIOTHCTHMKanbIK — CTpaTerusiHbl  d3ipieynaiH  OacTamkbl — HYKTECi  COHFBI
TYTBIHYIIBUIAP/IbIH TaJaNTapblH TEPEH TYCIHY O0JIybl KEpEK.

Tyiiin ce3mep: TYTHIHYIIBUTApFAa Haszap aydapy, TYTBIHYIIBUIAPABIH aJalibIK WHJEKCI,
TaOBICTBIH HETI3T'1 (PaKTOpIapHI.

Abstract. The article describes the essence of the client-oriented approach in the activities of
the enterprise. To assess customer orientation, a company study was conducted and a customer
survey, which showed their preferences. The current economy still lacks the necessary prerequisites
(both on the supply side and on the demand side) for the active development of the business
services sector, which includes logistics.

Local domestic companies for the most part have limited financial resources, and the high-
tech industries of the “new economy” (electronic computer and communication technologies),
which form the material equipment (substrate) and the necessary assortment variety of business
services, in the face of insufficient government support, are in a state of stagnation. The starting
point in developing a logistics strategy should be a deep understanding of the requirements of end
customers.

Key words: customer focus, customer loyalty index, key success factors.

BBenenne. B CcOBpeMEHHBIX YCIOBHUSX YPOBEHb pPAa3BUTHS TPaHCIOPTHOrO Ou3Heca B
Kazaxcrane siBisieTcss OJHUM M3 BaXKHEHIIUX (PAKTOPOB KOHKYPEHTOCIOCOOHOCTH HAI[MOHATbHON
9KOHOMUKH, TAK KaK 1a€T BO3MOKHOCTb CTPOUTh S3KOHOMHUYECKHE OTHOLIEHUS CO BCEMU PETMOHAMHU
Mupa 0e3 TpaH3UTHBIX CTpaH. Mexay TeMm, B TPaHCIOPTHOM CEKTOpPE B IMOCJIETHHE TOJIbI
HaOJIOJJaeTCsl CHUIKEHUE TIPY30INOTOKOB, CHUCTEMAaTH4YeCKue MpoOjaemMbl (HAlIpuUMep, KadyecTBO
yIpaBJIeHHs, U3HOC OCHOBHBIX (JOHJIOB, IIOXas TPAHCHOPTHas MHMPACTPYKTypa) HE MOTYT OBIThH
MIOJIHOCTBIO PEUIEHBl B KOHTEKCTE IMPOJOJIKAIOUIErOCs SKOHOMUYECKOTO KPHU3UCA, YTO MPHUBEIO K
HEOOXOJIMMOCTH UCCIICJIOBAHMSI IyT€M TOBBIIICHUS KOHKYPEHTOCHOCOOHOCTH TpaHCIOPTa
OpraHu3alui.

OtnpaBHOM TOUYKOW B pa3pabOTKE JOTUCTHYECKON CTpaTeruu JOJDKHO OBITh TIIyOOKOe
MOHUMaHHe TPeOOBAaHMI KOHEYHBIX KIMEHTOB. MHOTHE KOMIIaHWUW HE MOTYT JIOCTHYb OH3HEC-
nened M 3ajad M3-3a OTCYTCTBUS KIMEHTOOPUEHTHUPOBAHHOTO mnojaxona. OpHUEeHTHpYsSICh Ha
MpHUOBbLIb, OHU UTHOPUPYIOT T€X CaMbIX JIIOJIEH, KOTOPbIE CIIOCOOCTBYIOT POCTY U ycrexXy Ou3Heca.
3710 00ycnaBIMBaeT HEOOXOUMOCTD yAYUIIEHUS OPUEHTAIlMU Ha KiueHTa [1].

KnueHToOpHeHTHPOBAHHOCTh — 3TO CTIIOCOOHOCTH MEepCOHANa BBISBUTh MOTPEOHOCTH KIHEHTA
Y YZOBJIETBOPUTH UX B MIOJIHOU MEpE.

KnueHToopreHTHpOBaHHbBIE MOTPEOUTENU CTAHOBSTCS JOSUIBHBIMH K KOMIAHUH, OHU OyayT
MOCTOSIHHO TMPHOOpeTaTh MPOAYKIUI0O KOMIAHUM WM TOJb30BaThCsl €€ YCIyramMH, a TakKe
MPOJIBUTaTh KOMIIAHUIO CPEAM CBOMX APY3€l U 3HAKOMBIX, JEJISICh OT3bIBAMHU O KOMIIAHHUH [2].

Mertoabl uccienoBanus. llepen TeM Kak NPUCTYNUTH K PACCMOTPEHUIO MEPONPUATHH,
HaMpPaBJICHHBIX HA TOBBHIIICHUE KIMEHTOOPUEHTUPOBAHHOCTH B KOMITAHWUHU, HEOOXOIMMO OOpaTHUThH
BHMMaHHE Ha (AKTOPHI, BO3JCHCTBYIOIIME HAa TEHEPAlMI0 WU TMOTpeOJIeHHe JENOBBIX YCIYT

(pucyHoxk 1).
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Kymetypa nporzeogctea

Pucynok 1. ®akTopsl, BO3CUCTBYIONIKME HA TEHEPAITUIO U MTOTpeOIeHUE AEIOBBIX YCIyT [3]

KiroueBsie pakrops! yenexa (KOY) ects o0mpe s BceX NMPeANpUITHNA OTPACITH, peaTu3aiius
KOTOPBIX OTKPBIBAET MEPCIEKTUBBI YIyULIEHUS CBOCH KOHKYPEHTHOM MO3UIINH.

B HbIHEnIHEH 3KOHOMUKE BCE €llle He JOCTaET He0OXOAUMBIX MPEANOCHIIOK (KaK CO CTOPOHBI
MPeJIOKEHNUs, TaK U CO CTOPOHBI CIPOCa) Ui aKTUBHOTO Pa3BUTHS cepbl AETIOBBIX YCIYT, Kyaa
BXOJIUT U JIOTUCTUYECKHE. JloKanbHbIE OTEUECTBEHHbIE KOMIIAHWU MO OOJbIIEH YacTH UMEIOT
OrpaHHuYEHble (PUHAHCOBBIE PECYPCHI, a OTPACIU BBHICOKOTEXHOJOTMYHBIX MPOU3BOJCTB «HOBOM
SKOHOMHKH»  (AJIEKTPOHHO-KOMITBIOTEPHbIE W KOMMYHUKAIIMOHHBIE TEXHOJIOTHH), KOTOPbIE
hopMUPYIOT MaTEpHATBHYIO OCHACTKY (CyOCTpaT) U HEOOXOAMMOE aCCOPTUMEHTHOE pazHooOpasue
JIENIOBBIX YCIYT, B YCIOBHUSAX HEJOCTATOYHOM MOAJEP>KKH rOCyAapcTBa MPeObIBAIOT B COCTOSIHUU
CTarHaluu.

3aava 3akir0yaeTcs B onpeaesaceHuu (HakTopoB, JAIOIIUX B JaHHOM OTpaCiU KIIIOY K YCIEeXy B
KoHKypeHInH. Boienenne KOV st KOHKpeTHON OTpaciy €CTh MEPBbIM 1Iar, 3a KOTOPbIM J10JKHA
MOCJIeI0BaTh pa3paboTKa MeponpHsATHH 1o oBianeHuo KDY, xapakTepHbIX s OoTpaciu. OTa
pabota mpexacraBisieT co0Oil CYIIECTBEHHYIO YacTh pa3pabOTKU CTPAaTErHYecKoro IUIaHa
NPEeNnpHUsATHs C Y4EeTOM XapakTepa Lelell M 3aJad pa3BUTHs, KaKk UX IMpeAcTaBiseT cede
PYKOBOJICTBO MPEANPUSITHSL.

KitoueBbie (akTopbl ycrmexa JOJDKHBI paccMaTpuBaThesl Kak (pyHAaMEHT pa3pabaTbiBaeMoii
ctpaterun. KimtoueBsie (hakTopbl ycriexa HE OJUHAKOBBI Ui Pa3HBIX OTpacieil, a A KOHKPETHOMN
OTpacCiIM MOTYT MEHATHCSA BO BpeMeHHU. TeM He MeHee, MOKHO MOIMPO0OBaTh BBIACIUTEH 0a30BhIE.

KitoueBbie dakTopbl ycrexa, HEKOTOPble, U3 KOTOPbIX MPUBEACHBI HUXKE, JOJKHBI
pa3pabaTheIBaThCsl aHATUTHKAMHU Ha MPEINPUATHU. 3a/1a4a aHATUTUKOB 3aKJII0YAeTCsl B TOM, YTOOBI
BBIICNUTh 3-5 Haumbonee BaXHBIX Ha Ommbkaiimryro nepcnektuBy KOV, Hampumep, myrem
paHmXHpPOBAHUS BCEX BBIICTICHHBIX (PAKTOPOB, MMEIOIIUX 3HAUEHUE I JaHHOW oTpacinu. MimeHHO
OHHU JIOJKHBI TIOTOM JIEYb B OCHOBY CTPATETUHU MPEATPUATHS.

KitoueBsie pakTopsl ycrexa, OCHOBaHHbBIE HA HAyYHO-TEXHUYECKOM MPEBOCXOICTBE:

- OMBIT OPTaHHU3AIMH HAYUYHBIX UCCIIEOBAHMM (BaXKEH B OTPACISAX BHICOKOW TEXHOJIOTHH);

- CIOCOOHOCTh OBICTPOTO OCYIIECTBJICHUS TEXHOJOTUYECKUX W/MIU OpPraHU3aI[MOHHBIX
HOBOBBEJICHUIA;

- HaJHM4ue OMbITa paboThI C IEPEIOBBIMU TEXHOJOTUAMH [4].
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KiroueBbie pakTopbl ycrexa, CBS3aHHBIE C OpraHU3alueil MPOnu3BOICTBA:

- HU3KUE U3JEPKKU IIPOU3BO/ICTBA;

- BBICOKOE KaueCTBO IPOU3BOIUMBIX TOBApPOB;

- BeICOKas oHmooTaa9a (7151 POHIOEMKHUX OTpACIICi);

- BBITO/JIbl, CBA3aHHBIE C MECTOMOJIOKEHUEM MIPEATIPUATHS;

- HaJIMYHe JOCTyNa K KBAIM(UIIMPOBAHHOH paboueii cuie;

- OTVIAKEHHOE MapTHEPCTBO C XOPOLIMMHM [TOCTABIIMKAMY;

- BBICOKasi IPOU3BOAUTEIBLHOCTD TPYAA (AJ1s1 TPYAOEMKUX OTpaciieil);

- Huskue uznaep:xxkku Ha HUOKP 1 TexHonorndeckyro noAroToBKy Mpor3BOICTBA;

- THOKOCTh B TPOW3BOJCTBE pA3IMYHBIX MOJENEH W THUIOPa3MEpOB, BO3MOXKHOCTH Y4eTa
MHMBUAYAJIbHBIX 3alIPOCOB MOKYIATENEH.

Bo3sMmoxHO BeLIENeHME U 1pyrux KOV, nanpumep:

- HaJIM4YKe XOpollIel penyTaiuu y noTpeouTenei;

- 10CTYH K (PMHAHCOBOMY KaIlUTaly;

- Ipu3HaHue (GUPMBI Kak 0€3yCI0BHOTO JUAEpa OTPACIH U Ipyrux [4].

PesyabTaTrel ucciaenoBanusi. B mepByto ouepenp, A8 NOHUMAHHUS W BBISIBJICHUS
KIIMEHTOOPHUEHTUPOBAHHOCTH KOMITaHUU, HE0OXoauMo paccuntath Uuaekc Jlosmbaoctu Kinenra.

JlonmyctuM, uYto KommaHusi umeer 25 muctpubObtoTopoB 1o Kazaxcrany, VY30ekucrany,
Kupruzum n Tamkukucrtany. bosbinas ux dacte cocpenotoueHa B Kazaxcrane. [IpencraBurensim
ObUIO BBICIIAHO MHCbMO Ha 3JIEKTPOHHYIO MOYTY, a TaKKe OBbLIM CJAeJIaHbl COMPOBOAUTEIbHBIE
3BOHKM C TMpoch0Oil MpONUTH MapKEeTHHTOBOE uccliefjoBaHue. AOCOJIOTHO BCEe KIUEHTHI
OTpearupoBaliv MOJIOKUTEIBHO, TaK KaK OHU MOHUMAJIH, YTO 3TO TOXKE HAXOAUTCSA B UX MHTEpEcax.
3 pecnionaeHTa noctaBmid «10» GamtoB, 13 pecrmoHACHTOB MOCTABWIN OIICHKY B «9» Oamios, 7 —
OLICHKY «8», M JIBa PECIOHJEHTAa IOCTaBWIM OLIEHKY «6». M3 maHHOro umcia HEOOXOIUMO
BBIJICINTh IPOMOYTEPOB — KJIMEHTHI, KOTOPbIE MOCTABWJIM HAWIYYIIHE OLICHKA U UMEHHO OHH C
00JIbI1IeH BEPOSITHOCTHIO MOPEKOMEHAYIOT JAHHYIO KOMITAHUIO HE TOJILKO KaK MPOU3BOAUTENS, HO U
KAaK OTIIPAaBUTENS, a TaKXK€ KPUTHKOB — KIMEHTBI, KOTOPbIE OCTABWIIM HE Jy4IlIMe OLEHKH. Bcero
npoMoyTepoB 16, a KPUTUKOB 2.

" [Ipomoyrepsl ™ Heittpansuele * Kputukn

Pl/lcyHOK 2. CTaTucTuka ONPOUICHHBIX KIIMCHTOB KOMITAHUU

IIo (bOpMYJ'IC HHJCKCa ONpCACIICHUA TIPHUBCPKECHHOCTHU HOTpC6HTCJ'I€fI BBICYUTBEIBACTCS
WHIACKC IJI1 KOMIIaHWUH.

NPS — ( Kos—Bo CTOPOHHUKOB _ KOJI—BO KPUTUKOB )>< 100%, (1)

0611 06BEM ONPOIIEHHBIX 001Hi1 06BEM ONPOIIEHHBIX

NPS = (52— =) x 100% = 56%
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VIMeHHO Tako! MoKa3aTesb MHIEKCA JIOSJIBHOCTH Y PACCMaTpPUBAEMOM KOMIIAHUU.
OcHOBHBIMU (haKTOpaMH 3JI€Ch SBIISIIOTCS YAOBJIETBOPEHHOCTh TMOKYIaTeNeil, coXpaHeHUe
KJIMEHTOB W PEKOMEHIALWU KIUEeHTOB. i 3TOro pacuera HEOOXOJMMO BOCIOJIB30BATHCS
bopmynoii (2)
NIITI=Y XCxP 2

rjae Y — yIOBICTBOPEHHOCTh OTPEOUTEIICIH;

C — coxpaHeHue KIIUEHTOB;

P — pexomeHanus KIIMEHTOB.

[IpocunTaB KaxAbli W3 IYHKTOB, BBIBOJAWTCS CpEIHsS JOSIBHOCTh mokynatenei. Ilo
BTOPOMY METOAY Y0OHEE MOJIb30BaTHCS TaOIHUIIEH.

Tabmuma 1 - OneHka JIOsIIbHOCTH KIIMEHTOB KOMIIAHHH

Nupexc
Vaoenetsopen | Konmnuectso . |3amnmanuposan JlostmbHOCTE
. | moTpeOuTeNnLCKOM Pexomenno
HOCTD MOKyTIATENIEH, HBIE HOBBIE MOKyTIaTee
HokymaTeset % YJOBJIETBOPEHHOCTH HoKymKi, % BaJIn OBl 1‘;1
(VITY) ’
Kpaitue 52 100 0,90 0,90 81
JIOBOJIbHBIE
YaosaeTBOpeH 12 75 0,75 0,75 42
HBIC
OTtuactu
YIOBJICTBOPESHH 28 55 0,50 0,60 17
ble
Ot4uactu
HEYJIOBJIETBOPE 4 35 0,10 0,00 0
HHBIE
Heynosrersope 4 15 0,10 0,00 0
HHBIE
Kpaiite 2 0 0,00 0,00 0
HEJIOBOJILHBIE
CpenHsist 47

Hcxonsa u3 pesynbraTa BUIHO, YTO KIMEHTHI OyIyT pEKOMEHJOBATh KOMIAHHUIO OJM3KUM U
Ipy3bsiM, W OynyT camu Bo3BpamaTtbcs. Ho He cTour 3a0biBaTh O JBYX KpPUTHKaX M CeMH
HelTpabHBIX qUCcTpUObI0TOpax. IMEHHO Ha MociaeIHUX HeoOXOAUMO CAEIaTh YIOp U MpPeBpaTUTh
UX B IPOMOYTEPOB, UM XOTsS Obl HEUTPAIbHBIX KIUEHTOB. A HEUTpalbHBIX, C JIETKOCTbIO MOKHO
IIEPEBECTH B PpAbl TpoMoyTepoB. HeoOX0MMO OpuEeHTUPOBATHCS HA UX MHEHME, TaK Kak MOMHMO
OLIEHKH, y KJIMEHTa Obljla BO3MOYKHOCTh OCTAaBUTh JIF00OE MPOU3BOJIBHOE TEKCTOBOE COOOIEHHE. 3a
CUET 3TOIl BO3MOXKHOCTH KaK pa3 M ObUIM BBISBIEHBI HEAOCTATKH, KOTOPbIE CHHU3WIM OLEHKY U
MOBBICHJIM  KOJIMYECTBO HEUTpalbHBIX M KPUTHKOB. JlocTaBka 3aka3plBaeéMOro MaTepuala
00XOAUTCS I0CTaTOYHO JOPOTO JUIsl HEKOTOPHIX KIMEHTOB, HO OHU MPOJIOJDKAIOT COTPYAHUYECTBO
II0 HECKOJIbKMM npuuuHaMm. [lepBas — mpenctaBuUTeNbCTBO B AIMaThl 3TO  €AMHCTBEHHAs
BO3MO’KHOCTh 3aKyNUTh HE0OXOAUMBIN ToBap Ha 3aBojax Poccun s LlentpansHoit Asun. Bropas
— MaTepuall MNOJHOCTbIO YCTpauBaeT Ka3aXCTaHCKUH PBIHOK M moTpeduteneilt. s Toro, uytoObl
MOBBICUTh  KJIMEHTOOPUEHTHPOBAHHOCTh  OBLJIO  MPEUIOKEHO  pELIeHHe MO0  MepecMOTpy
UCIIOJIb30BaHUs TpaHcmopra. Ha 1aHHBI MOMEHT BO BIAJEHUM KOMIIAHMHM HaXOAMUTCA
coOcTBeHHbIN aBTonapk. KomuuectBo mamuH —16. Bee 25 KIMeHTOB-TUCTPUOBIOTOPOB HE JIENAIOT
3aKa3 KaxJpld Mecsn. [IpuMepHOe koJM4yecTBO 3aKka30B B Mecsl — 12 oT BceX KJIMEHTOB. 3apIuiara
BOJMTENEH yCTaHOBIIEHA cienyromuM oOpasom. Kaxaeiii m3 Hux nomydaer 80 000 tenre 3a 1
€31Ky, T.e. 3a peiic (Tyma-oOpatHOo) BeixoauT 160 000 Tr. Kaxxaplii BoIuTeNnb B MecsI] JenaeT
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IpUMEpHO 3 peiica. 3aKa3bl OYEHb MHAUBUAYAIbHBI, HO B CPEJAHEM OT OJIHOTO KJIMEHTA IOCTYNAEeT
3aka3 Ha 4 ¢ypsi 3a 1 peiic. Bce qanHbie B Ta0nHIIe yYUTHIBAIOTCS 32 1 Mecs.

Tabnuua 2 — JlanHbIe IO ©KEMECSYHBIM PAcXoaM Ha TPAHCIIOPT

HaumeHnoBanue Pacxopnnas gacte (TeHre)
3apmiaTa BCeM BOJHUTEIISIM 7 680 000

I'CM+pemMoHT 16 800 000

Hroro 24 480 000

Ucxons u3 naHHBIX B Tabnuie 2, Kakabli kiMeHT 3amiatuT 3a 1 gypy 510 000 tenre. Ho
JIOJIKHBI TAK)K€ YYUTBIBATHCSI PacXo/bl HA TPAHCIOPT Ha OOPAaTHYIO JOPOTY, COOTBETCTBEHHO 3TO
3HAUEHUE YMHOXAETCs Ha 2 W moiy4daercs, 4yto 3a 1 ¢ypy ximent miatut 1 020 000 tenre. A 3a 4
¢ypet 4 080 000Tenre. Bo3moxHO M Janbliie HUKaKHUX BOIPOCOB, U MPETEH3UN HE BO3ZHHUKAJO OBbI,
ecin Obl HE OBLJIO MPOBEIEHO MApKETHMHIOBOE MCCIEIOBAHME, KOTOPOE BBISIBUIIO, YTO HE BCEX
KIIMEHTOB YCTpaumBaeT Takas CTOMMOCTb 3a JIOCTaBKy. Benp Kak yxe OblIO CKa3zaHO, OJWH M3
MIYHKTOB, KOTOpbIE XOYET KIMEHT — 3To OecruiatHas noctaBka. Ho pabGoTas ¢ TakuM BUAOM
MaTepHUajJoB U TaKHUM PACCTOSIHUEM COBEpIIATh TPAHCIIOPTUPOBKY 33 CYET KOMITAHUU OBIJIO OBl HE
BBITOJHO. HO BO3MOXXHO YMEHBIIMTH CTOMMOCTBH JIOCTaBKM, €CIIM HCIOJb30BaTh HE CBOM
COOCTBEHHBIM aBTOIMAPK, a HAHMUMAaTh YAaCTHBIX-U3BO3YMKOB. ECIM JTOTOBOPHUTHCS, TO MOMXKHO
3amaTuTh nepeBo3urkam 800 000 tenre 3a 1 gypy no mapuipyry Poccusi-Kazaxcran, npu yuere,
YTO KaXIbId MECSI] KOMITaHusI OyJeT MCmosib3oBaTh MUHUMYM 48 ¢yp. Ilpu HapymeHun 3TOTO
MpaBWiia, KOMIIAaHUS JOJDKHA OyJeT BBIIUIATUTh HeycToiky. Ha kaxayio ¢ypy cBepxy
HakIaAbIBacTCs MapkKUHAIBHOCTH B pazmepe 100 000 tenre. To ecTh Tenepp KIMEHT 3a JOCTaBKY
3arutatut yxe 3 600 000 tenre, BMecto nepBoHavanbHbIX 4 080 000. ITo mporHo3am, 3T0 yBETHYUT
KIIMEHTOOPHUEHTUPOBAHHOCTh U TEpPEeBEAECT HEUTPANbHBIX KIHMEHTOB B INpomoyrepbl. Kommanus
HUYEro He MOTepseT, MOTOMY YTO OIUIaTa 3a JOCTaBKY MOKpbIBala BCE TPAHCIOPTHBIE PACXOJIbl
(3apruata BoaurtensiM, ['CM u pemoHT) U He Oojiee Toro. Bce ocranmpHbIe pacxoapl — MOKYITKA
CBIPBS, 3apIljiaTa IITaTHBIM COTPYJHUKaM, HAJOTH W T.A. — Opaiuch ¢ mpodaxku marepuana. Kak
HEOOJBIION OOHYC, MOXKHO MPEJIOKUTh AUCTPUObIOTEpAM BO3MOKHOCTH pa3B0o3a MaTepuaja Io
HECKOJIbKUM ToukaM B paauyce 30 kM. Hanmpumep, Ha TJ1aBHBIN CKJIa] ¥ B IBa MarasuHa. 1o Oyjaer
MPUATHBIM JOMOJIHEHUEM U MOBBICUT JIOSIIBHOCTD KIIUEHTA.

Bce BbIIIEH3I0KEHHOE MOKHO OTHECTH K MEPOINPUATHSAM, KOTOPbIE MO3BOJIMIN ObI
YMEHBIIUTh 3aTPATHYIO YacTh KJIMEHTA, HO CYIIECTBYIOT TaK)K€ MEPOIPHUSTHS, KOTOPbIE MPOCTO
JAyT KJIUEHTY MOHSTh, YTO OH BXKHBIN U JKEJIAHHBIN B 3TOM KOMMAaHUU [5].

OmuH U3 Takux MOMEHTOB — OTO CO3/IaHHE IUIACTHKOBOW KapTOYKM KIMEHTa C €ro
MepCOHAIbHBIM HOMEPOM, BHECEHHBIM B 0a3y KommaHuM. Takas xapToyka OyIeT BBITTIAICTh Kak
CTpaxoBas Win kpeauTHas. Kpome nepcoHaabHOro HOMepa, Ha Hell OyzaeT ykazaH HoMmep TenedoHa
MEeHeKepa M ajpec MpeacTaBUTENbCTBA. OueHb YacTo CIydaeTcsi, 4YTO, Korja Yy KIIHeHTa
BO3ZHUKAIOT MPOOJIEeMbl, OH HE 3HAET, K KOMY OH MOXET 00patuthes. Mmes Takyro KapTOUKy, OH C
JETKOCTBIO TO3BOHUT MO YKa3aHHOMY HOMEPY M COOOLIUT MEHEKEpYy O CBOEM BOIpOCE.
MeHepkep ke B CBOIO ouepeab OyneT BecTH 0asy, rae OyayT Bce JaHHBIE O KOMIAHMU M JIUIe-
npenacTaBuTene. biaromaps SToMy MEpONpHUSATHIO HAMHOTO MPOIIE U aBTOMAaTH3WpOBaHHEE OyneT
MpOLIECC peUIeHUs] MpoONeMbl, TaK KaK KJIHEHT 3HaeT, KOMY 3BOHHThb, a MEHEIXKep BCe
JOKYMEHTHUPYET.

B Bek HOBBIX TEXHOJOTHH M PA3NTUYHBIX HOBUIECTB, MOXHO II03aMMCTBOBAaTh HJEIO Y
AO «KasllouTa», a IMEHHO co3aaHKe yaT-00Ta Ha miaardopme Telegram. Tako# MoAX0 ] MPUSITHO
YIUBUT KIIMEHTAa U YIMPOCTUT OOSI3aHHOCTH MEHEIKEepa, BEeIb C MOMOIIbI0 0OTa OH CMOXKET, He
0ecIoKosl KOMITaHUIO, TI0 HOMEPY 3aKa3a y3HaTh, I'/Ie HAXOIUTCS €ro Irpy3, MOIYYUTh YBEIOMIICHUE
00 oTmpaBKe WM MPUOBITHH, & TAKXKE MOJTYUYUTh BCe HEOOXOTUMBIE KOHTAKTHI.

32



A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne1(24)2022

MO>HO TPEANOoJIOKUTb, YTO TpH cienaytomeM ompoce Munexc JlosmmpHOCTH BO3pacter,
KOJIMYECTBO KPUTUKOB OyJIET paBHATHCS HYJIIO, @ KOJTMYECTBO HEUTPAIBbHBIX KIHMEHTOB OyAET OKOJIO
nByx. Takum oOpazom, mpocuuTaB CHOBa MHaekc mo mepBoMy crocoOy, pe3yiabTrar OynaeT
paBHATBCA 92. COOTBETCTBEHHO, KIIMEHTOOPUEHTUPOBAHHOCTh KOMITAHUH MoBBICUTCA Ha 40%, mipu
ATOM KOMITAaHHUSI HE TMOTEpSeT HUYEro M3 CBOMX JIOXOJOB, a ckopee mpuobperer. Ilotomy uTo
KJIMEHT, OKPBUICHHBI BHHMAaHHEM, HaBEPHAKA 3aX0ueT NpuoOpecTH 3a pa3 UYyTh OOJbIIE
Marepuana. Benp, SKOHOMS Ha JIOCTaBKE, OH MOXET IO3BOJIUTH ceOe KYHHUTh OOJIbLIE TOBapa,
9TOOBI MPOJaTh Oosbiie. B uTore kakaas U3 CTOPOH OCTaHETCs 00Jiee JOBOJIBHOM, YEM paHBbIIIE.

Ha ocHOBaHMM BBIIIEU3JI0KEHHOTO OJlarofapsi JaHHBIM MEPOIPUATHAM, Yy TPEANPHSTHS
MOSIBUTCS. BO3MOYKHOCTh 00Jiee PallMOHAIBHOTO HMCIIOJIB30BAHUS aBTONAPKA, U TEM CAMBIM BIIOJIHE
BEPOSATHO YITYYIIEHHE KIMEHTOOPHEHTHPOBAHHOCTH.

3akarouenue. MccienoBanue nokasano, YTO KIMEHT MPEANOYUTAET Ty KOMIIAHUIO, KOTOpas
MIPEIOCTABIISIET KAYeCTBEHHBIE YCIYTH, COKpallas KOJMYECTBO MapTHEPOB, OOCIY)KHBAIOIIUX €€,
OTKJIOHSST TIPEIUIOKEHUST OT KOHKYPEHTOB 0€3 JeTadbHOH OIIGHKH JPYTruX IapaMeTpoB.
HccnenoBanue Takke J0Ka3ajlo, 4YTO JIOTUCTUYECKas KOMIAHUS, HajuiexamuM oOpa3oM
OCYILIECTBIISIONIass OOJbIINEe 0OBEMBl JIOTUCTUYECKUX OIepaluil, noiydaer OoJjiee KauyeCTBEHHbIE
orleHKH 3(p(PEeKTUBHOCTH, TEM CaMbIM TaKXXe YBEIMYHMBAs CBOW KOHKYPEHTHBIC NMPEHUMYIIECTBA H
co3/laBasi OJIArOTMPHUATHBIE YCIOBUSI IS Pa3BUTHS dKOHOMHUKHK Maciitaba. [lotpeburenu, BeIOupas
W3 YHWClIa TOTEHIMAJIbHBIX ITOCTABIIMKOB, OIICHWBAIOT HE TOJBKO KAueCTBO OOCTY)KMBAaHUS
(¢pu3nyeckoe), HO U CTOMMOCTh YCIYT, 0OCIYKUBAHUS, IPUMEHSIEMbIE TEXHOJIOTUYECKUE PEIlICHNS,
OTIBIT TIOCTABIIMKA U CIIEKTP YCIIYT.
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TEXHOJIOI'US FPGA (FIELD PROGRAMMABLE GATE ARRAY) JJISI
KOCMMUYECKOM CBA3U

FAPBIIITHIK BAUJTAHBICKA APHAJIFAH FPGA (FIELD PROGRAMMABLE
GATE ARRAY) TEXHOJIOTUSICbI

FPGA TECHNOLOGY (FIELD PROGRAMMABLE GATE ARRAY) FOR SPACE
COMMUNICATION

AHHoOTanus. BpicCOKOHa/ie’KHOE aBHAIMOHHOE 000pyrOBaHUE, 000PYAOBAHUE KOCMHUYECKUX
anmnapaToB, OpY)KME€ M BOEHHAas TEXHUKA, cucTembl ympaieHuss ADC, MeIUIMHCKHE CHCTEMBI
TpeOYIOT MOJIEBYIO MTpoTpaMMupyemyro MaTpuily Bentuieit (IINIMB). OgHako B 5ToM HampaBiIeHUN
CeroiHs pa3pabaThIBAIOTCS MPAKTHUECKU TOJBKO OJHOKPATHO MPOrpaMMHUpYyEMble paJualiOHHO-
croiikue [ITIMB kxomnanuu Actel, koTopble UMEIOT TPUTTEPBI ¢ TPOWHON BAaHHOW ¢ MaXKOPUTAPHOU
CXEMOU MOJaBJIeHHs 0TKA30B U UCIOJIb3YIOTCA B 000PYJOBaHUH CIIEHUATbHOIO Ha3HAYECHHUS.

Kurwuesble ciioBa: [IIIMB; cucteMsl ynpaBieHUs; TEXHUYECKUE; KOCMUYECKUH armapar.

Angatma. JKorapel CeHIMII aBHALMSIBIK  KAOIBIKTap, Fapblll  anmnapaTTapbIHbIH
KaOJBIKTaphl, Kapy-Kapak d>koHe ockepu TexHuka, ADC Oackapy KyHenepi, MeIUITUHAIBIK
XKyHenep BEHTWIBACPAIH JalaiblK OaraapiamanaHaTelH MarpuniackiH (BJIBM) Tanmanm eremi.
Anaiina, Oyriari tanma Oyn OarbiTTa Actel kommaHusichIHBIH Oip peT OarmapiamaniaHaThIH
pamuanusibiK Te3iMai BJIBM a3ipnenyne, onap coTCi3miKTepai 6acyablH Ma)KOPUTAPIIBIK CXEMacChI
Oap yuI BaHHA TpUrTepIepi 0ap koHE apHalbl )KaOIbIKTa KOJIAaHBLIAbI.

Tyiiin ce3aep: BJIBM; 6ackapy xkyienepi; TeXHUKAIBIK; FApbIII anapaThl.

Annotation. Highly reliable aviation equipment, spacecraft equipment, weapons and military
equipment, nuclear power plant control systems, medical systems require a field programmable gate
matrix (PPMV). However, in this direction today, practically only once-programmable radiation-
resistant PMVS of Actel are being developed, which have triggers with a triple bath with a majority
failure suppression scheme and are used in special-purpose equipment.

Keywords: PPMV; control systems; technical; spacecraft.

BBenenne. TexHuueckne M 3KCIUTyaTallMOHHbBIE XapaKTEPUCTUKU MEPCHEKTHBHBIX CHUCTEM
yIpaBJIEHUs] U MOHHUTOPHUHIA BO MHOIOM OOYyCIIOBIIEHBI TeXHHYecKMM ypoBHeM ux [II[IMB -
JJIEKTPOHHBIX ~ Yy3JI0B, B OCHOBE KOTOPbIX pe€alu30BaHO OOJBIIMHCTBO HHTEep(eiCHBIX
KOHTPOJUIEPOB, Y4acTBYIOIIMX B mepenade M oOpaboTke MH(popManuu Ha OOPTYy KOCMHYECKOTO
anmaparta MeXJy ImpoueccopHbIMU MoayisiMu [1]. Kpome Toro, yBennueHue JOTHUECKON €MKOCTH
I[IIIMB B HacTosmee BpeMs IMO3BOJIAET pPEAlN30BaTh JECATKUA IPOLIECCOPHBIX sIEp WIN
MHUKPOKOHTPOJUIEPOB Ha OJHOM uyune. B To ke BpeMs €cTb BO3MOXKHOCTb ONTUMHU3HPOBATH
IIPOLIECCOP WJIM MUKPOKOHTPOJIJIEP B COOTBETCTBUM C BBINOJHAEMBIMU KOMaHAAMHU, YTO MO3BOJISIET
CHM3UThb HHEPronoTpedIeHHe M YBEIMYUTh TAKTOBYIO YacTOTY IO CPaBHEHHUIO C THUIIMYHBIMHU
MUKPOKOHTpoJuiepaMu [2]. B ¢Bs3u ¢ 3TUM npobiiema NporHo3UpOBaHUs paIualliOHHON CTOMKOCTH
[IIIMB, paboTtatomux B YCIOBHSAX BHENIHUX pAJAUAIMOHHBIX (D)AKTOPOB KOCMHUYECKOTO
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MIPOCTPAHCTBA, MPUOOPETAET AKTyaIbHOE 3HAYCHHE.

OcHoBHbIE 3a/1a4yl OOPTOBOIO KOMIUIEKCA YIIpaBlIEHHsA. B CBSI3M C CypOBBIMU YCIOBMSIMH
KOCMUYECKOW Ccpeapl K OOpPTOBBIM CHUCTEMaM KOCMUYECKOTO ammapara IpeabsBIISIOTCA
NOBBIIEHHBIE TpeboBaHMs. [lockonbKy Bakyym oOIaceH Ui MHOTHX 3JE€MEHTOB ammapaTypsl
KOCMHUYECKOTO ammapara, Heo0X0AUMO 00ecreuuTh repMeTu3anuio npudbopos. Taxke BO3ZHUKAIOT
TPYAHOCTH C OXJIXJAIOIIUM O00OpPYAOBAaHMEM, M3-32 OTCYTCTBHUSI KOHBEKIMH. Pe3kue nepenajbl
TEeMIIEpaTypbl MPU MEPEXoJie OT CBeTa K TeHU. Bce BhIlIENEepeynCIIEHHbIE acleKThl MPEAbSBISAIOT
IIPOTUBOPEUYUBbIE TpeOOBaHUS K KOHCTPYKUMHM KOCMHUYecKoro anmapaTta. KoHcTpykius
KOCMUYECKOTO0 KOpaldJid JOJKHA ObITh OJHOBPEMEHHO IPOYHOM M JIETKOM, KOMIIAKTHOM H
BMECTHTEIbHON. bopToBOoe 00OpynOBaHME NOJDKEH oOecrmeunBaTh, MPH HAMMEHBIIEH Macce W
rabapUTHBIX pa3Mepax, MaKCUMaJIbHYIO M0/1auy MUTaHus u Oecrniepedoiinyo padoTty [2]. Kommiekc
yIpaBiIeHUs] KOCMUYECKUM aIapaToM IMpeACcTaBisieT cO00M COBOKYMHOCTh MPUOOPOB M YCTPOUCTB
¢ uH(popmanyenn 1 TPorpaMMHBIM OOecTieueHUEM, ITPeITHA3HAYCHHBIX JJIS1 YIPABIEHUS IBUKEHUEM
KOCMHYECKOTO armmapara W yrpaBlieHus padoToil OoproBoro obGopymoBanusi [3]. OCHOBHBIMU
3amauamu BUD sBstroTest:

* yIpaBJeHHE JBUKEHHUEM KOCMHUYECKOTO anrapara;

* HaBUTaIs KOCMUYECKUX aIlllapaTos;

* KOMaHJIOBaHME U YIIPABJIEHUE CEPBUCHBIMU CHCTEMaMU U 11€JIEBBIM 000PYIOBaHHUEM;

* cOop, 00paboTKa U aHATN3 KOHTPOJIBHON U TMArHOCTUIECKON HHPOPMAIIIH;

* QaBTOMATHUYECKOE YIpPaBJIEHHWE IMEPEX0JIOM Ha pe3epBHOE OOOpYIOBAaHUE, DPEKUMBI
yIpaBiIeHUS Pe3ePBHBIM KOTTMPOBAHUEM;

* B3aUMO/ICIICTBHE C HA3E€MHBIM KOMILJIEKCOM YIPABIICHUS U SKUIIAKEM.

[lenesas rpynna no ynpasjacHHUIO ABH)KCHUEM U HABUTALlUU:

* 3aTyXaHHUe yrJIOBOM CKOPOCTH IOCIIE OTACIICHUS KOCMUYECKOIO aImapara;

* MIOCTPOCHME HAYAJILHOM OPUEHTALMU Ha COJIHLIE;

* IOCTPOEHHUE U NMOANCPKAHUE OPUEHTALUN COOTBETCTBYIOIIUX OCEH KOCMUYECKUX aIlllapaToB
OTHOCHUTEJILHO OIIOPHBIX CUCTEM KOOpPJUHAT;

* KOpPpPEKIHs OPOUTHI;

* BBIBOJ| KOCMHUYECKOIO anmnapaTa ¢ OpOUTHI 110 3aBEpLICHNUN padoT;

* OIPEJECIICHUE U POTHO3 HABUTALIMOHHBIX [1aPaAMETPOB;

* MOHUTOPUHT pabOThl MPUOOPOB U UCTIOIHUTENIBHBIX OPraHOB, UCIIOJIb3YEMBIX B YIIPABICHUH
JOPOKHBIM JIBUKEHUEM U HaBUTALUH;

* YIpaBJICHHUE JBUKEHUEM C IOMOLIBIO CUCTEMBI YIIPABJICHUS JBUKECHUEM U HaBUTALIUEH;

* yIpaBJICHHUE NIPUBOJIOM COJIHEUHBIX ITAaHEIIEH;

* HalleJMBaHUE Ha LeJIeBOE 000PyI0BaHHE.

I'pynna 3a1a4 KOHTPOJISL COCTOSHUSL OOPTOBOTO 00OPYIOBAHUS:

* CKOOpIMHHMPOBAHHOE YIpaBieHHE ciyxOamu BS Bo Bpems Ha3eMHOW MOJIrOTOBKH,
aBTOHOMHOMl ~ pa®OTbl ~KOCMHUYECKOTO  ammapara M B COTPYJIHHYECTBE CO  COOpKOH
pacnpeeuTeNbHbIX YCTPOICTB HU3KOTO YPOBHS U DKHUIIAKEM;

* KOMAH/IHO€ YIIPaBJICHUE CEPBUCHBIMUA CUCTEMAMU U CTPYKTYPHBIMM JIEMEHTAMU;

* OpraHu3alys MOHUTOPUHIA U TUArHOCTUKU OOPTOBOTrO 000PYIOBaHMUS

Texunuecknit 0630p cymectByromux koHTposwiepoB I[IIIMB. BoccraHoBieHue JOruku
[IIIMB mnocne c60eB B CIOXHBIX U OCOOBIX YCIOBHUSX JKCIUTyaTallUM B HAcTOsIIEe BpeMs He
IIPENYCMOTPEHO, XOTS TEXHOJOTUYECKHE NPEATIOCHIIIKU I TOTO YK€ CO3/1aHBbI.

1. BbisiBIeHME, OomMCaHUE M CHCTEMaTH3alus MpeoOSalalouX THIOB (YHKIIMOHAIBHBIX
otka3zoB [TJIUC nmpu Bo3aeHCTBUM paJlalluOHHBIX (AKTOPOB KOCMHUYECKOTO MTPOCTPAHCTBA.

2. TlpemnoxeHne METOJOB HE3aBUCHUMOIO (DYHKIIMOHAJIBHOTO KOHTPOJS 0a30BBIX OJIOKOB
[IIIMB, no3BoastOmMUX ONpeaensiTh MOMEHT (yHkuuoHanpHoro cbos IIIIMB u otkaszaBmiero
6710Ka, a TaK)ke MUHUMH3UPOBATh BPEMEHHBIE M TPYIOBBIE 3aTPAThl IIPH MOJATOTOBKE U MIPOBEICH MU
pajualMOHHBIX ~ HUCMBITAHUH IyTeM  CO3JAaHUS  YHHUBEPCAJIbHOW  OMOJIMOTEKHM TECTOBOTO
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nporpaMmuoTo obecrieueHust [IJIMC u cOOTBETCTBYIOIKUX BHEITHUX TECTOBBIX OJIOKOB.

3. Ilpemnaras MeTOJbl BBIYUCIUTENBHBIX M JKCHEPUMEHTAIbHBIX METOJOB JJISl OLIEHKU
ceueHHsT (YHKIIMOHAIBHBIX OTKa30B YCTpPOWCTB, peanmu3oBaHHbIX B [IIIMB. Crnoco6 mo3Bonut
COKpaTHTh O0BEM S3KCIEPUMEHTAIBHBIX HCCICIOBAHUN TPHU OLIEHKE YYacTKa (PYHKIIMOHAIBHOTO
OTKa3a ycTpoicTBa, peanuzoBaHHoro B [ITIMB, u ontumusupoBath QyHKIMOHAIBHYIO peaIn3aliio
ycTpoiicTBa. Jist pemenust 3Toit mpoosieMbl ObLT MIPOBEACH aHAIN3 pa3nuHbix Mojenei [TTIMB.

1) CemetictBo MAX Il PLUS sBisieTcst sHEproHe3aBUCUMBIM (KOH(PHUTYpaLusi COXpaHsIETCs B
Omoke ¢uII-NaMATH KOH(UTYpAIllMM) W TOTOBO K paboTe cpa3y IOCie BKIIOYCHHUS MUTAHHSL
Muxkpocxembl TaKOro THMa NOJIECPKHUBAIOT PEXKUM BHYTPUCXEMHOI'O MPOTPAMMHUPOBAHUS 4EpE3
JTAG-untepgeiicet. Tum MAX |l Bkimtouaer B ceOsi Ba BCTPOCHHBIX JIMHEHHBIX DEryIATOpa

HaIpsHKEHUS :
MaxcumanbHoe Hanpsbkenue nutanwust || G - core 1,8 B;
MakcumanbpHoe Hampsibkenue Z - cepaeunuka |l 1,8 B, cBepxHu3koe craruueckoe

SHepronoTpedieHne, paClIupEeHHbIN Juana3oH TUIIOB KOpITycoB [4].

2) TIIIMB-uun Altera Cyclone 11 EP3C10E144C8 ot xommnanuu Altera. On npenocTaBisiet
pa3paboTUUKY CIETYIONINE PECYPCHI:

a) Jlornueckue snementsl - 10320;

0) [lamsts - 414 K6;

) Berpoennbie MHOo)uTenH - 23 (18x18) mmm 46 (9x9)

r) Konmuectso PLL — 2 [5].

3) MIIMB ot kommanuu Microsemi SoC (Actel) ycremHo MCMoNB3yIOTCSI B CITYTHUKOBBIX
cucremax ['JIOHACC, na kocmuueckux kopabmisx "Coro3", "IIporpecc" u B Ipyrux KOMIUIEKCaX,
TpeOYIOIMMX TMOBBIIIEHHON HaAeKHOCTH. J[JI1 KOCMHYECKHMX HCHBITaHUN KoHTposuiep FPGA
Microsemi SoC Antifuse 6osee HamexkeH; OH 00OIagaeT CAeIYIONMME TpenMyIecTBaMu: - Huszkoe
noTpeblieHne cpeid MHKPOCXEM STOro THUMa; - OTCYTCTBHE 3Tama 3arpy3kud KOH(QUTrypanuu B
[ITIMB, rotoBHocTh IIIIMB k paboTe 1Mo JOCTWKEHUIO MUTAIONIUX HAMPSKCHUH HOMUHAJIBHBIX
3HAYCHHUM; - DKOHOMHS TUIONIAJAM Te4YaTHOW miaTel 3a cueT orcyrctBusi CPLD-3arpysunka wu
MOHHUTOpa NUTaHWs; - BbICOYANIIAs HAAEKHOCTh, IOATBEPXKACHHA COTHSMHU IPOEKTOB -
OTCYTCTBHUE €AMHUYHBIX OTKa30B B nuamna3zoHe BeicOT oT 0 g0 18 000 M Hax ypoBHEM Mops; -
YCTOWYMBOCTh K COOSIM KOH(UTYpaluu MPU BO3IEHCTBHUU BBICOKOPHEPTETUYECKUX MPOTOHHBIX U
HEHUTPOHHBIX IYYKOB; - HEBO3MOXXHOCTb HECAHKIHOHHUPOBAHHOTO CYHUTHIBAHUS M H3MEHEHUS
koH(purypauuu [I[IMB; - BbicOkas cTenmeHb MHTErpalldy; - HET CKAayka TOKa MPU BKIOYCHHUU
nutaHug [6].

[Ipunnun aeicTBus npubopoB opueHTAUK 1Mo CoHIly YCTpOHCTBa, OPUESHTUPOBAHHBIC HA
ConHile, mpeaHa3HAY€HbI JUIS HWCIOJIb30BAaHUS B COCTaBE CUCTEM OPHUEHTAIIMM W aBTOHOMHOM
HAaBUTAIlMM  KOCMHUYeCcKMX anmapatoB. JlaTumk reHepupyer uudpoBsie curHaisl [7],
MPOMOPLUOHANBHBIE ~ OTKJIOHEHHIO  HampaBiieHus K  1eHtpy  CollHIa  OTHOCHUTEIbHO
MHCTPYMEHTAJIbHON CHCTeMbl KOOpDAMHAT, U B Mape C YCTPOWCTBOM OpHUEHTAMM Ha 3EeMIIIO
ofOecrieunBaeT TPEXOCHYIO CTaOWUIM3allMI0 KOCMHUYECKOTO ammapaTa IO KpeHy, TaHraxy |
poickanuo. CoJIHEUHbIE JAaTYUKU HUCIIOJIb30BANUCh U MCIOJB3YIOTCS MOUYTH Ha BCEX KOCMHUYECKHX
amnmapaTtax, HauWHas C TEepPBBIX CHYTHUKOB. KOHCTPYKIMS M MNPUHIUIBI UX JIEHCTBUH XOPOIIO
npopaboransl. JlanpHeilliee COBEpPIIEHCTBOBAHUE OSTHX YCTPOICTB MPOM3BOAUTCS C IEJIbIO
MIOBBIIIEHUS] HAJIS)KHOCTU M CPOKa CIYKOBbI, CHIDKEHUS] CTOMMOCTH U Beca JaTYMKOB. Y CTPOICTBa,
opueHtupoBanHble Ha CoJHIIE, HWMEIT MPUHIUN JACWCTBUS, aHAJOTHUYHBIN YCTpOWCTBaM,
OpUEHTUPOBAaHHBIM Ha 3emuto. JlaTuuk monoxkenus coiHua SDP-1 mpencraBisier co6oit ontuko-
3JIEKTPOHHOE YCTPOICTBO, cOCTOsiIee U3 JABYX WIENEeBBIX onTHuYeckux kamep. Kaxnas kamepa
COCTOUT M3 ONTHYECKOTO YCTPOMCTBA C MIENEBOW MAacKOoW M CBETOUYBCTBUTEIBHOTO AIIEMEHTA.
PasMepbl mienn W paccTosiHHE MEXKIy UIeNeBOM Macko W UYyBCTBUTENIBHOM IUIOCKOCTBIO
¢doTonpueMHHUKa BBIOpAaHbI TAKMM 00pa3oM, 4TOOBI YTIIOBOE IoJie 3peHHs uMeno pasMepsl 950x50.
[ToTOK COJTHEYHOrO W3IY4eHUs, MOCTYNAIOIMH Ha BXOJ ONTHYECKOTO YCTpOMCTBa, ocialmisercs
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cBETOMIBTpAMU M, TPOHISA uepe3 IIETEeBYI0 MAacKy, MomagaeT Ha (OTompueMHHK. AHAIOTOBBIN
AIIEKTPUYECKHI CUTHAJ, CPOPMHUPOBAHHBIA B (DOTONpPUEMHHKE IO BO3JACHCTBHEM COJTHEYHOTO
U3Ty4YeHus, npeoOpasyercs, yCHIMBAETCS W TOAAeTCs Ha IMEpeKIoYaroliee W Mpeodpasyromee
YCTPOMCTBO CUCTEMBI YIIPaBJICHUs, CUTHAIM3UPYs 0 npucyrcTBun CosHua B noJie 3peHust 95050

JlBe omnTuMYyecKHMe Kamepbl, yCTaHOBJEHHble Mo yriaoM 900 Mexay HopMaIsMU K
CBETOUYYBCTBUTEJBHBIM IUIOCKOCTSM NPUEMHHUKOB C IepekphiBatomuMucs 50 moiassmu 00630pa 1o
JUIMHE TIeJiel, BMecTe o0pa3yroT mosiHoe mosie 3peHus 1850x50 u oburyro obmacts 0630pa S0x50.
buccektpuca yria Mexay HOPM@IAMH K CBETOUYBCTBUTEJIBHBIM IUIOCKOCTSIM TNPUEMHUKOB
ompeneNnseT JUHHUIO BU3MpOBaHHs conHeyHoro Aatunka OZN. muams OXP, mepneHmukyssipHas
IUIOCKOCTH HOpMasiel  (ortornpuemHukoB W BusupHoi ocu OZP, u wnamnpaBnenme OYP,
nomonHsitormee ocb OXP, OZP x mnpaBoMy OpTOTOHAIBFHOMY MPHOOPHOMY TPEXTPAHHUKY
OXpYnZp, obpasyror twiockyro cucremy koopauaHar OXPUP. Wuadopmarus 00 yriioBBIX
KoopauHaTax 1eHTpa CosHIa onpeenseTcss COCTOSHUEM BBIXO/IHBIX CUTHAJIOB (JOTONPUEMHUKOB U
¢ukcanuelt BpeMeHU uX mnepekmodeHus. Hampanenune k nenrpy CosHua ompenensercs B JBa
JTamna:

* Bpamenne kocmmueckoro ammapara BOKpyr ocu OXP 1o mosiBieHUs XOTs ObI OJHOTO
CUTHaja ¢ (pOTONPHEMHHKA;

* Bpamenue kocmudeckoro ammapara Bokpyr ocu CCT 1o Tex mop, moka He MOsIBUTCS CUTHAI
OT JIBYX (DOTOTIPHEMHHUKOB.

@dukcanus BO BPEMEHH MOMEHTa MEPEKIIOUEHUs CUTHAJIOB M 3HAHHE YIJIOBOW CKOPOCTH
BpallleHUs] KOCMHUYECKOI0 amrapaTa MO3BOJISIIOT BBIYMUCIATh U 3alIOMHHATH YIJIOBbIE KOOPIUHATHI
neHtpa ConHIa B HCTHHHOW WJIM CEHCOPHOW MHEPLHMAIBHOW cucTeme KoopauHar. [lorpemHocTs
onpeneneHuss KoopAuHar HeHTpa CoJHIA 3aBUCUT OT TOYHOCTH, C KOTOPOH (PUKCHPYIOTCS
NEPEKITIOUYEHUS] U YUUTBIBAIOTCS YIVIOBbIE CKOpocTH. IIpoBeneHue crenuanbHbIX KaluOpOBOYHBIX
paboT ¢ JaTYMKOM MOJOKEeHUsI coHIa SDP-1 mo3BosieT moayYuTh XapaKTepUCTUKH TOYHOCTH 32
HECKOJIbKO YIJIOBBIX MHHYT. OnTudeckas KaMmepa Kak[Joro KaHaja YCTpOMCTBa OpHUEHTALMU Ha
comnune PSD-1 cocrour us:

- Helitpanbuerit GpunbTp;

- [[eJIeBasi MACKa;

- @OTONPHUEMHHUK.

+ Helitpanbublil GuiabTp HEOOXOaUM JuId OCHabIeHHs IOTOKA COJIHEYHOTO W3IIydeHHUs,
MIOCTYMAIOIIEr0 Ha BXOJ ONTHYECKOM Kamepbl, 4TOObI 00eCHeYuTh IPUEMIIEMbIH YpPOBEHb
¢oronpuemHuka. HelrpanbHblii  (QUABTP  BBINOJIHEH IYTEM  BaKyyMHOI'O  OCaXJCHMS
METAJUTMYECKOM TUIEHKH Ha BEPXHIOK 4acTh KBapieBoro crekia K-208 u cios 1n203, kotopslid
UMeeT 3JIEKTPUYECKUN KOHTAKT C KOPIYCOM NpuOopa Ui ylaJeHUs JIeKTpuuyeckoro 3apsna. Ha
HIDKHIOIO YacTh KBaplLIEBOIO CTEKJIa HAHOCUTCS HEMpOo3padyHas MeTalJIMuecKas IUIEHKa, Ha KOTOPOH
MeToJIoM (oTtonmTorpaduu Gopmupyercs uieneBas macka. llleneBas macca mpeaHasHadyeHa s
¢dopmupoBanusa ocpelieHus, korjga CosHue nomnazaeTr B moje 3peHus kKamepbl. Potoanon
UCIOJb3yeTcsd B KadecTBE (POTONPHEMHHUKA B ONTUYECKOH Kamepe. JlaTuuK MOJIOKEHMs COJIHLA
SDP-1 uMeer cienyromme ONTUYECKUE MapaMeTphl:

+  Koaddunuent npomyckanus ¢rabrpa - 1/2500...1/3000;

«  dokycHOE paccTosiHUE (paccTOSTHUE OT (POTONPUEMHOMN MOBEPXHOCTH JIO IIEIE€BOI MacKH)
-F=10,5 mm;

« lupuna 3a3opa - 200 MxM. TpakT ycuieHHs yCTPOMCTBA COIEPKHUT ABa MUICHTUUYHBIX
KaHasla, KOTOpble YCUJIMBAIOT CHUTHAN OT Kaxkzaoro goromuona. Oba kaHana (OTONpHEMHUKA U
yCUIIUTeNs 1yOIUpYIOTCS ¢ MMOMOIIBIO XOJIOJHOTO Pe3epBHOTO KonupoBanus. Curnai ¢ gportoauona
4yepe3 pa3BA3BIBAIONIEE COINPOTUBIIEHHE IOCTYNAEeT B IOpPOroBoe ycTpoiicTBo. Korzma BxoaHoe
HaIpsDKEHNUE TNPEBBINIAET 33JaHHBIN YPOBEHb, Ha BBIXOJE MOSIBIISIETCS CUTHAJ BBICOKOTO YpPOBHS.
[Tutanue obecreunBaeTcsi MOCTOSHHBIM HampsbkeHueMm =+12,6 B. HengocraTtkoM aaT4MkoB
noJsioxkeHust CoJTHIA SIBIISIETCSI HEBO3MOXKHOCTD (DYHKIITMOHUPOBAHUS B TEHU 3EMIIH.
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OOOCHOBaHHOCTh HCCJICZIOBAHUS TOATBEPXKAACTCS IMPOBEPKOW PE3yNbTaTOB PELICHUS
MPEUIOKEHHOTO  yYPaBHEHUSI COXpaHEHHS (DYHKIMOHATBHOW TOJHOTHI C  HCIHOJIb30BAaHUEM
pa3paboTaHHON MPOrpaMMBbl, a TaKXKe MPOBEPKOH COOTBETCTBUS MOJIYUEHHBIX PEIICHHH Teopeme
Post; mpoBepkoii mpexacraBienusi OyneBbIX (YHKIMHA B 33JaHHBIX 0a3Mcax IMyTeM BBIYHCICHHS
COOTBETCTBYIOIIMX KOHBIOHKLUHN (pelieHre oO0paTHON 3ajgaun); MPOBEPKON aBTOMATUYECKU
CUHTC3UPOBAHHBIX CXEM C HCIIOJIb30BAaHHEM MOJICIMpoBaHus cxem B cucreme "Quartus 11"
kommannu Altera; ncrnosp30BaHHEM POBEPEHHOI0 MaTEMAaTUYECKOTO amrapara OyJieBol anreOpsl,
TEOPUU aBTOMATOB U TEOPUH HAJEKHOCTH.

HayuHo-TexHuueckas 3agaya pa3paOOTKH HOBBIX U COBEPIICHCTBOBAHUS CYILECTBYIOLINX
METOUYECKUX U TexHuueckux cpeictB TectupoBanus [IJIMC Ha ycToHYMBOCTH K BO3JIEHCTBUIO
paivalMOHHBIX (AKTOPOB KOCMHMYECKOTO IPOCTPAHCTBA C IEJbI0 IPOTHO3UPOBAHUS MX
pPaZAMallMOHHOTO TOBEJIEHUS B PEAJbHBIX YCIOBUSAX OJKCIUIyaTallUM, MO3BOJISIOLIUX OOECHeunTh
TouHOCTh ompenenenus >¢dexkruBHoctd [IJIMC B ycrnoBusX paavialliOHHOTO BO3JEHCTBUA H
BBISIBUTH OTKAa3aBUINI (YHKIIMOHAJIbHBIN OJIOK.

3akiouenue. Pazpaborka mudpoBeix cxem ¢ ucnoias3oBanuem [IIIMB sBrsercs 0CHOBHBIM
METO/IOM MPOEKTUPOBAHUS CJIOKHBIX LU(POBBIX ycTpoilcTB. CTENeHb MHTErpaly U 4acTOTHBIN
nuana3oH kpuctawioB [I[IMB mnosBossior GopmupoBaTh ClOXKHBIE KOHCTPYKIMH OJIOKOB
paaroo0opy/IOBaHUsI Ha OCHOBE COBPEMEHHBIX METOJIOB IU(PpoBOH 00paboTKu curHamoB. Jlis
MaccoBoro mnpousBojacTBa ycrpoiictB mpoekT IIIIMB Moxer ObiTh mpeoOpa3oBaH B BEPCHIO
MIPOM3BOJICTBA MUKPOCXEM Ha OCHOBE IOJY-T10JIb30BATEIbCKUX MAaCCUBOB MM 0a30BbIX MATPUYHBIX
KpPUCTAJIJIOB, YTO MO3BOJIUT CHU3UTH CTOMMOCTh. ECliu BBl XOTUTE BHECTH U3MEHEHUS B MPOEKT BO
BpeMsl JKCIUTyaTalluM, nmporpammupyemsbie 3ieMeHThl [IIIMB mo3BoisitoT M3MEHSITh BHYTPEHHIOKO
CTPYKTYpy 4YHUIIa HEMOCPEICTBEHHO B cHcTeMe O0e3 JaeMoHTaxa Kopmyca. lcnonszoBanue
(dopManbHBIX S3BIKOB Ui OIKCAHUS allapaTHbIX CPEICTB BBHICOKOTO YPOBHS MO3BOJIIET HaM
MOBBICUTH AP(HEKTHBHOCTH TIPOIIecca pa3padOTKH KOCMUYECKUX YCTPOMCTB.
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OCHOBHBIE CITIOCOBBI NIOBBIINEHU S BE3OITACHOCTHU B CUCTEME A3H-b

THE MAIN WAYS TO IMPROVE SECURITY IN THE ADS-B SYSTEM
ATB-XT XKYWECIHJAE KAVIIICI3JIKTI APTTBIPYIbIH HETI3I'T TOCLJIJIEPI

AHHoTanus. B 310il cratbe nzydaercs mpoOieMbl U COCOObI MOBBIMIEHHUS 0€30IaCHOCTH B
cucreme ADS-B nipu yreuke u moenke HnHGOpMaIim.

KioueBble cjioBa: aBTOMaTWueckoe 3aBucuMoe HaOmroaeHue-Bemanus (A3H-B),
6e3omacHOCTh, Y B/I, BO3ayIIHOE IBMKEHHE, CUCTEMa HAOIIOICHUSI.

Anparna. byn makanamga akmaparThlH Tapan KeTyl jkoHe kainrad Oomysl kezinge ATh-XT
KYHECIHIH KayilCi3AIriH apTTRIPY MoceNesiepl MEH dJIICTepi 3epTTee/Il.

Tyiiin ce3nep: ABTomaTThl Toyenal Oakputay-xabap tapary (ATB-XT), kayincizmik, OKB,
oye KO3FaJIbIChl, OaKplIay JKyHeci.

Annotation. This article studies the problems and methods to improve security of the ADS-B
system in information leakage and tampering.

Keywords: automatic dependent surveillance-broadcasting (ADS-B), security, ATC, air
traffic, surveillance system.

Beenenne. B Hacrosimee Bpemsi OOJIBIIMHCTBO HABUTALMOHHBIX CHCTEM  SIBIISIOTCSA
cucTeMaMH Ha3eMHOro 0OasupoBaHus. HaBuranumoHHble cpecTBa B OCHOBHOM BKJIIOYAIOT B ceOs
HazeMHoe paguoHaBuraimonnoe obopynosanue ILS, VOR, DME u NDB. Cucrembl Habmo1eHISA
IIPEICTABICHbl  [IEPBUYHBIMM W BTOPUYHBIMH  PaJAMOJIOKATOPAMHM,  PaJAUOJIOKALMOHHBIMU
KOMILJIEKCAMH, COYETAIOIIMMHM II€PBUYHBIA M BTOPUYHBIM KaHajbl, a TaKXKe CHCTEMAMH
aBTOMaTHuYecKoro 3aBucumoro HaoOmroneHus (A3H-B). B pamkax BHeapeHUs NHEepCHEKTUBHBIX
cucTeM HaOMIOJeHUsI MpeNIpusTHEe paciuupser nosne HabmroaeHus no TexHoiorun A3H-B.
Ilepuunslit 00630pHBINH paguonokatop (OPJI-T) pabGotaer B pexxume «mo 3ampocy». CHucremsl
HaOJII0/IeHUs BKJIIOYAIOT B ce0s 47 cpelcTB HAOMIOJCHUS, U3 HUX 5 NEepBUYHBIX PaHOJIOKAaTOPOB,
27 BTOPUYHBIX PaJUOJIOKATOPOB, 13 KOMIUIEKCOB COYETAIOIIMX MIEPBUYHBIN U BTOPUYHBIN KaHAJIBL,
16 cucrem aBTOMaTudeckoro 3aBucuMoro HaOmwoneHuss (A3H-B) u 2 paamonoxatopa o63opa
JIETHOTO I0JIA B a3pONopTax ropooB AnmaTsl U ACTaHa.

B paMkax BHeIpeHUs NepCHEeKTUBHBIX CHCTEM HaOMI0ICHUS MTPEeIpUsTHE BHEAPSET CPEICTBA
aBTOMATHUYECKOTO 3aBUCHUMOT0 HabmroaeHus (BemarenbHoro Tuna) (A3H-B), koTopble BKIO4aeT B
ce0s1 aBTOMaTH4eckuit oOMeH nHpopmanueit HaOmonenuss mexay BC u cucremoit YB/I. JlanHble
cHCTEeMBbl BHeApeHbl B 16 aspomoprax, 4To MOKpbIBaeT Oojee 75 % Ttepputopun Kaszaxcrana.
ABTOMaTHYecKOe 3aBUCHMOE HaOmoneHue B pexume paauoBemanus (A3H-B) ycranoBieHo Ha
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aspoapomax: Anmmatel, Actana, Tangsikopran, Ateipay, Akray, Kaparanga, banxam, YKe3kasran,
Kocranaii, Kezsuiopna, [1aBnoaap, Tapas, Ypansck, ¥Ycre-Kamenoropck, Cemeit, LlsimkenT.[1]

OOBeMBbl BO3IYIIHBIX MEPEBO30K C KaXIbIM I'0JIOM HEM3MEHHO yBennunBatotTcs. CTtpemienue
K YMCHBIICHUIO BO3JCHCTBHs aBUAIlMM HA OKPYKAWIIYI cpeay U Oosiee 3pdekTuBHOMY
WCIOJIb30BAHMIO  BO3JYLUIHOTO IpOocTpaHCcTBa UM Bo3AyliHbIX cynoB (BC) oOycnosinuaer
TpeOOBaHNWE TOBBIMIEHHS SKCIUTYaTAl[HOHHOW TMOKOCTH TPU HEM3MEHHOM WM 0o0jiee BBICOKOM
ypoBHe Oe3omacHocTH. be3omacHas opraHuzamms Bce 0Oojee MacmTaOHOTO M CIIOKHOTO
BO3/YIIHOTO JBW)XCHUSI TpeOyeT NMpUMEHEHHs O0Jjiee COBEPIICHHBIX WHCTPYMEHTOB U CPEJCTB.
OmHuM W3 TakMX BaXKHBIX HHCTPYMEHTOB B TIPOIIECCE OPraHM3alMM BO3AYHIHOTO JBIKEHUS
(OpBl) sBnsercss aBMAMOHHOE HAOMIOJEHHWE, B YAaCTHOCTH aBTOMAaTUYECKOE 3aBHCHUMOE
HaOmogeHue panuoBemarensbHoro Ttuna (A3H-B). ApromaTtmueckoe 3aBUCHMOE HaONIOACHHUE
paauosemiatenbHoro tumna (A3H-B) sBnsieTcs BaXHBIM CpeACTBOM obOecrieueHuss 0e30TacHOCTH U
3¢ deKTUBHOCTH BO3AYyUIHOTO JBIKeHUsA. B mepcnextuBe ponbr A3H-B Oyner yBenmumBathCs.
MexnyHapoaHas opraHu3auus rpaxaanckoi asuanuu MKAO Bxmrounsa Bompoc o 6€30macHOCTH
IpaXXJaHCKOW aBHAllUM B TOBECTKY JHS B cBoed «l2-i1 A’pOoHaBUTAllMOHHOW KOH(EpEeHIUU»,
KOTOpasi paccMOTpesia KubepOe30macHOCTh Kak Oapbep BBICOKOTO YPOBHSI /ISl BHEAPEHUS U cOo3/alia
pabouyro Tpynmy Ajs COACUCTBUS KOOPAMHAIIMN padOThl 3aMHTEPECOBAHHBIX CTOPOH.[2] B crathe
aHanusupyercs npodiaema Huzkoi 3amunieHHoctd ASH-B. A3H-B tpancnupyer nndopmanmio no
OTKPBITHIM U He3amu(poBaHHBIM KaHaJlaM, OHA ysA3BUMa JUTS ITPeTHAMEPEHHBIX BTOP)KEHUH U aTak,
YTO co37aeT OoJbIION puck Juis 6e3omacHocTU. [IpuBoauTces knaccudukanys BEpOSITHBIX aTak Ha
cucremy A3H-B c onpenenenuem 1enei, CI0XXKHOCTH pealu3alyy U yiiepoa OoT MpoBeIeHUs aTaKu.
Chenan BBIBOJ, 4YTO AaHAJOTHYHBIMH YSA3BHMOCTSIMH OOJamarOT © Jpyrue aBUAIIMOHHBIE
PaIMOTEXHUYECKUE CUCTEMbI U TpeOyeTcs KOMIUIEKCHOE pelleHre MPOoOIeMbl MOBBIILIEHUS YPOBHS
6e3omacHoCcTH. OCHOBHBIMU NpPUYMHAMH HEIOCTaTOYHOM O€30MacHOCTH aBHUALMOHHBIX CHUCTEM
CBSI3M, HABUTAlMM W HAOMIOACHMS SBISIOTCS: JIOJITOBPEMEHHOCTh IIUMKJIOB pa3paboOTKu U
ceptudukanuu, TpeOOBaHUS YHACIEIOBAaHHOCTH U COBMECTUMOCTH, IIEHOBOE JIaBlIEHUE, ITeperpyska
4acTOT U MPEANOYTEHUE OTKPBITHIX cucTeM. B pabore caenan 0630p OCHOBHBIX MYTEH MOBBIICHUS
6e3omacHocTu cuctemsl ASH-B

A3H-B sBnseTrcs MeTogoM  HaOmOAeHMsS, Tpu KoTtopoM BosaymHble cyna (BC)
aBTOMAaTUYECKH, M0 JTUHUU nepenadyn AanHbix (JIII/1), mepenarot B eHTp ympaBiieHUs BO3AYIIHBIM
JBUKEHHEM MH(OPMAIMIO O MECTOIOJIOKEHUH U MapaMeTpax IoJIeTa, MOJIYYeHHYI0 OT OOPTOBBIX
MUJIOTaKHO-HABUTAIIMOHHBIX CUCTEM.

A3H-B no3BosisieT CylecTBeHHO MOHU3UTh CTOMMOCTh 000PY0BaHUS CPEACTB HAOIIOICHMS,
YMEHBIIIUTh BBIOPOCHI B aTMOc(epy 3a cueT BbIOOpa HamOosiee 3(P(GEeKTUBHBIX DIICIOHOB IMOJIETa
BC, noreHmaibHO YBEIMUUTh TOYHOCTh H3MEPEHUSI KOOPJMHAT, a Takke Moay4duTtsh ¢ bopra BC mo
JUHUU CBSI3W  OOPT-3eMJIsi  JOTMOJHUTENbHYIO HH(POPMAIMIO, TO3BOJISIIOIIYI0 CYIIECTBEHHO
MOBBICUTh KAa4eCTBO HAONIONEHUS M, TaKUM 00pa3oM, IOBBICHUTH O€30MaCHOCTb BO3AYIIHOIO
JIBUKCHHUSI.

Texunonoruss A3H-B ocHoBana Ha TOM, YTO BO3AYIIHOE CYAHO CamMO H3MEpsieT CBOU
KOOpJIUHATHl U APYrue HaBUTAIIMOHHBIC MapaMeTpbl U MepenaeT uX BMmecTe ¢ mHbopmaiueit 06
UICHTU(DUKAINY TI0 JIMHUU CBSA3H «BHHU3». DTy HHQOpMaIuio npuHuMaeT HazemHas ctanuus (HC),
(GyHKIMU KOTOPOM — MPUHATH COOOLIEHUs ¢ OopTa, AEKOJUPOBaTh, NMPOBEPHUTH LEIOCTHOCTh U
copMHpOBaTh BBIXOJHBIE COOOIIEHUS O LENAX B CTaHAAPTU3UPOBAHHBIX (popmarax mnepenayu
JAHHBIX.[3]

B Hacrosmiee Bpemsl cTaHIapTU3MPOBaHBI TPHU JUHHUM Tiepenaun naHHbIX A3H-B, xoTopsie
ObUTH TIpeNJIOKEHBI, a UMEHHO, nuHus nepeaayn naHHbeix (JITIJ]) 1090 ES Ha ocHOBe pexuma S
BTOpHuyHOM paaunonokanuu, UAT, VDL-4.

1090 ES u UAT sBnstorcss HanOojiee HCHOJIb3yeMBbIMH MOJIEISIMHU B HACTOSIIEE BpeMs.
OcnoBubiMU nipenmymiecTBaMu 1090 ES Oblin Ha3BaHbI: €IMHCTBEHHAs JIMHMS CBSI3M, MMEIOIIAs
BbIJICJICHHBI YaCTOTHBIN JMaNa30H, HaIW4YMe Ha OOPTy aHTEHHO-(QUIEPHBIX CUCTEM, OTCYTCTBHE
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npobsieM ¢ DIEKTPOMAarHUTHOM  COBMECTUMOCTBIO, BO3MOXKHOCTb  HCIIOJIB30BaHHSA IS
HE3aBHCHMOI'0 U3MEPEHUS KOOPANUHAT.

Jluaus nepeaaun gqanabix UAT Obina paspaborana s CIIA u3-3a BBICOKOU 3arpyKe€HHOCTH
kaHama 1090 MI'm B HEKOTOpPBIX PETrHOHAX, W HCIOJNB3YEeTCs JUIsl HAONIOJIEHUS 3a IMOJETaMH B
HIDKHEM BO3AymIHOM mpoctpanctBe. Pexwnm UAT crnenmansHO paspaboTaH i aBHAIMOHHBIX
cy6 ¢ yacrotrod 978 MIn, u mpu ero NPUMEHEHWH HEOOXOIUMO YCTaHOBUTH HOBOE
obopynoBanue. L{eHoit 3a pa3BepThIBaHHE BTOPOI JIMHHUH CBSI3H CTAJIO CYINICCTBEHHOE YAOPOKAHUE
Ha3eMHOM HHQPACTPYKTYpbl — HEOOXOJUMOCTU JBOMHOIO MOKPBITUS HA3€MHBIMH CTAHLUSAMHU
pexumoB 1090 ES m UAT um B3anMHOW pETpaHCIALMK CUTHAJIOB, a TaKKe HEOOXOIMMOCTH
000pyI0BaHuUs BO3AYIIHBIX Cyq0B TpaHcnonaepamu UAT.

Jlunus nepenaun aaHHbix VDL-4 Obina pa3zpaGotana B IlIBenmm 1980-x romax u Tak u He
ObUla TPUHATA B IKCIUIyaTallul0 HU B ofgHOW u3 cTpaH mupa. K Hemocratrkam VDL-4 otHOCcAT
MpoOJIeMbl € AJIEKTPOMAarHUTHOM COBMECTUMOCTHIO B ucnoibdyemom YKB  nuamasone,
HEBbIIEJICHHBI YAaCTOTHBIN TMana3oH U OTCYTCTBHE BO3MOKHOCTHU JUIsl UCIOJIb30BAaHUSI CUTHAJIOB B
MHOTOMNO3UIIMOHHBIX cHCTeMax HaOmoJaeHHs. 3a MHOTHE rojabl mpoOHOM skcruryataunu A3H-B
1090 ES B CIIA, EBpome m ABCTpaluy HaKOIUICHBI MHOTHE TepaOalThl JaHHBIX, KOTOpHIC
MTO3BOJIMJIM OLIEHUTh JOCTOWHCTBA U HEJIOCTATKH 3TOM TEXHOJIOTHH.

OCHOBHOM TOBOJ B MOJIb3Y Pa3BUTHS BTOPOU JIMHUM Mepeaadu JaHHBIX — 3TO 3arpyKEHHOCTh
kaHana 1090 MI'11 curnanaMu BTOPUYHOM paJMOJIOKAlMU, OJHAKO OCHOBHBIM MCTOYHUKOM IMOMEX
g curHanoB A3H-B sBastorcss pagmoniokatopsl pexkuma A/C (ATCRBS). Oguum u3 myreit
YMEHbBIIIEHUS UHTEHCUBHOCTH M3JIy4€HHUS B 3TOM JHala3oHe SBJISIETC Mepexo] Ha PexuM S, 4To
TaKxe TMIOJIOKUTETHHO CKa)XeTcst Ha 0e30MacHOCTH BO3/YIIHOTO JBUKEHHUS..
Eme onHuM aprymeHTOM B MOJb3y HCHOJB30BAaHUS OJHON JIMHUU IEpeladyd ITaHHbBIX SIBIISETCS
MMEIOIIHICS pe3epB GyHKIHOHATEHOCTH CUTHAIOB 1090 ES, KOTOPBIN MO3BOJIUT YBEIMUUTD B Pa3bl
MPOMYCKHYIO CITOCOOHOCTh pajoKkaHaja (Takue padoThl BEAyTCS Ha MEXIYHApOJIHOM YpPOBHE), a
TaKKe HaJM4Me 3ape3epBUPOBAHHBIX [UIS BOEHHBIX Lejed ¢(opMaToB, KOTOpbIE MO3BOJISIOT
peanu3oBath mudpoBaHue MU nepeaade nanHbpix mo kanamy 1090 ES.[4]

Jlanubie ADS-B

[TepenaBaembie nmanHeie A3H-B omnpeneneHsl B COOTBETCTBYIOIIMX CTaHAAPTAX U
cepTu(UKAIMOHHBIX ToKyMeHTax. OHM BKJIIOYAIOT CJEIYyIOIIee:

e ['opu3oHTaIBHOE MOJIOKEHUE camoJieTa (IIHpoTa / 10AroTa)

o bapomerpuyeckas BricoTa camoJiera (Takas ke kak st BOPJI)

o [lokazarenu kauecTBa

o Unentuduxanus camonera:

o YHUKaIbHBIN 24-OUTHBIN ajipec camoJlieTa

o Wpentudukanus camonera

o Koa pexuma A (B ciyuae CS ACNS s «ADS-B Out»)

o ABapuiiHBIN CTaTyC

o SPI (ciennanbHBIA UHAUKATOP MOJI0KEHHS ) IPH BEIOOPE

Be3onacHocts. A3H-B craner o0bekToM wHccienoBaHUM, CBS3aHHBIX C 0€30MACHOCTHIO,
YUUTBIBASI €r0, BEPOSITHO, LIEHTPAJIBHYIO POJIb B OTCIEKMUBAHUM BO3QYLIHBIX CYJIOB M MOJAJIEPKKE
SAR.

Cpeny 0CHOBHBIX NpUYKH HezauumeHHocTH A3H-B MoxHO 0c000 BBIAETHUTH JBE:

— CHCTEMa W3HAYaIbHO pa3pabaThiBallach B MPEANOJIOKEHUH, YTO KaXKIbII YIaCTHUK JOJKEH
UMETh BO3MOKHOCTh HAOJIIOJaTh BCEX OCTAJIbHBIX, T. €. CUCTEMA OTKPBITA JUIsl JTFOOOT0 YyYaCTHUKA;

— Ha MOMEHT pa3palOTKM CHCTEMBl CEPbE3HbIX KHOEpTEePPOPUCTUUYECKHX YIpo3 He
CYIIECTBOBAJIO, WJIA OHU OBUIM MaJOBEPOSTHBI, WM OLIMOOYHO CUYUTAJIOCh, YTO OHHU
MaJlOBEPOSITHBI.

B pesynbrate cucrema A3H-B nerko monaBepikeHa cny(UHTY W JpyrMM BHJaMm aTak. B
3HAUUTEJIBHON CTENEHM 3TO CBS3aHO C LIMPOKUM PACIPOCTPAHEHUEM TAKUX JIEIIEBBIX U MOIIHBIX
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YCTPOMCTB, KaK CPEACTBA PaTUOCBA3M C IporpamMMmupyembiMu napamerpamu (SDR). Paccmotpum
KJIaccu(pUKaIHIo aTak, KOTOpbIe MOTYT yrpoxars A3H-B.

OcHOBHBIE BU/JIbI ATAK:

e PekorHOCHMpPOBKA BO3MAYHIHOTO CyqHA. XapaKTePU3YeTCs TOMBITKOW HM3BJICUEHUS
nHpopMalMid O JBWKCHUM BO3IYIIHOTO CydHA. OJTa araka MOXET TakKe SBISIThCS
MOJrOTOBUTEIBHBIM 3TAINlOM K 00Jiee CJI0KHOM aTake.

e [IpsiMoe moaaBiieHre Ha3eMHOM cTaHIMU. brokupoBka nepenaun Ha yactore 1090 Ml ¢
WCIIOJIb30BAHUEM TIOCTAHOBIIMKA IMOMEX. XapaKTepu3yercs OTCYTCTBHEM IMPHUIEIHHOCTH, T. €.
NEHCTBYET HA BCE OOBEKTHI B 30HE MOJIABJICHUS, OTPAHMYCHHON TEXHUYECKUMH XapaKTePUCTUKAMU
nepeaaTyruKa momex.

e BOpoc noxHOW 1enu Ha HazeMHOM craHuuu. PopMupoBaHME U Iepenada B IPUP
(baabIIUBBIX COOOIEHUM, KOTOPBIE MPUBOIAT K TMOSBICHUIO HAa MYJIbTE JHUCIETYEpPa JIOKHOU
OTMETKH.

e [Ipsimoe mopaBneHue OGOPTOBOM cTaHUMU. TO ke, 4TO U NPSIMOE MOJABJICHHE HA3eMHOU
CTaHIIMM, TOJIKO LIEJIbIO aTaKu SBIISETCS BO3AYIIHOE CcyAHO. LleneBoe BO3AyIIHOE CyIHO JOJKHO
ObITh OcHaleHo o0opynoBanueM A3H-B In.

e BOpoc noxxHOM 1enu Ha OOpTOBOM cTaHIMU. 1O K€, 4TO W BOPOC JIOKHOW Ienw Ha
HA3eMHOM CTaHIINH, TOJIHKO LIENIbI0 aTaKK SBJSETCS BO3AYyIIHOE cyaHO. LleneBoe Bo3MyiHOE CynHO
JOJDKHO OBbITh  ocHamieHo obopynoBanuem A3H-B In. BosnelicTBue araku aHaJIOTHYHO
BO3JICCTBUIO aTaKH MPSMOTO MOIABJICHUS BO3AYIIIHOTO CY/IHA.

e KomOwmHaImm OJHOTO WJIM HECKOJIBKMX OO0O3HAYCHHBIX BBINIE THUIOB. [IpencraBieHHas
KJIacCU(UKaIuUs MMOKa3bIBAET, YTO LEISIMH aTaKh MOTYT SIBJISITHCS BO3AYHIHOE CYAHO (BO3IYIIHbBIE
cyna) nuO0 HazemMHas CTaHUUs (JUCTIETYep); METOJaMH aTaKd MOTYT OBITh TEpeXBar, MPsSMOe
MOABJIEHNE WM HM3JIY4Y€HHE JIOKHBIX CHTHAJOB. TPYIHOCTh TaKMX aTak XapaKTepuzyeTcsl B OT
HU3KOH JI0 cpeaHe-BhICOKOM. Hambosee clokHO peann3yeMol aTakou sIBISIETCS HalleJIMBaHUE Ha
Ha3eMHYIO CTaHIIUIO AJi1 BOpoca cooOmieHuii. BpeaHoe Bo3aeiicTBHE OT aTak MOYKET MPOSIBIISATHCS B
BUJIE YTPAThl KOH(PHUAECHIUAILHOCTH, CHIXKEHUS TI0BEPHS K CCTEME, IOTEPH yrpaBieHHs.[5]

Heobxomumo  oTMeTuTh, 4TO mpobieMa HE3alMIIEHHOCTH WM  HEeJIOCTaTOYHON
3alUMIICHHOCTH Tpucyma He Toibko A3H-B, HO U MHOXECTBY JpYyrux HE MEHEE Ba)KHBIX
PagMOTEXHUYECKUX aBUAIMOHHBIX cucteM, HampuMmep GNSS, ronocoas u mudposas OBU-cBs3b
(VHF, CPDLC, ACARS), uadopmanuonnsie ciyx0b1 (TIS-B, FIS-B), cucrempl Habmonenus u
npeaynpexaenust croiakHoBeHust (PSR, SSR, MLAT, TCAS) u T. n. Ilpum 3TOM cTaHOBUTCSA
OUYEBUJIHOM HEOOXOJWMOCTh KOMIUIEKCHOTO pelIeHusl MpolieMbl KuOepOe30macHOCTU ISl BCEro
CIIEKTpa CpPEICTB CBSI3W, HABUTAIlMM U HaONoJeHus. B MpoTUBHOM ciydae, Mpu BCECTOPOHHEH
3amuTe Tosbko cuctemMbl A3H-B, octaercss BO3MOXKHOCTh MPOBEACHUS aTaK Ha JPYrue CUCTEMbI —
GNSS wunu ronocoBoit cBsizu. OpraHu3oBaTh MOCTAHOBKY MOMEX JUIsl 3TUX CHCTEM HE HAaMHOIO
cloxHee, yeM noctaBuTh nomexy A3H-B, a pesynbrar Oyner npuMepHO OAMHAKOB, a BO3MOXKHO U
Xyxe. B Takoi cuTyanuu TOJIbKO KOMIUIEKCHBIM MOAXOJ K PEIICHUIO 3a/lauu oOecreyeHus
K1OepOe30MacHOCTH BO3AYIIHOTO CyaHA (aBUAMOHHONW CHUCTEMBI, aBHAIIMOHHOTO KOMILIEKCA)
MO3BOJIUT MONYYUTH Y(PPEKTUBHBIHN, HAJCKHBIN U OE30MACHBIIN pe3yabTarT.

Pemenue s o6ecnieuenus 6e3onacHoctu A3H-B.

B mnacrosimiee Bpemsi CyliecTBYeT ABa OCHOBHBIX Tuma pemieHuit OezomacHoctn A3H-B:
Oe3omacHas MPOBEpKa MECTOTOIOKEHHsI U Oe30TacHas MMPOKOBEIIaTeNbHas ayTeHTU(UKaus.[6]
Ha pucynke 1 noka3ana koHKpeTHas kiaccuduxanus [7].
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A3H-B

bezonacHas nmpoBepka MeCTOMONOKEHUS besomacHast mMpoKoBeaTenbHas

ayTeHTH()UKAITUSA

MynbTu- I'pynmosas OrpanuueH Hcnonb3oBanue IIpoBepka Ha
Jateparus BepuuKan nue JIOTIOJTHUTENBHEI MPaBIONOI00HE
ust
paccTosiHUS TTAHHBIX

e Mynbrunatepanusi (MLAT). Cucrema mynbTHIIaT€palluM MpPeCTaBIsieT cOOOM, MO CYTH,
Pa3HOCTHO-AAJILHOMEPHYIO PAJMOHABUTAllMOHHYIO CHUCTEMY M SBJSETCS (OpMOM HE3aBHUCHUMOIO
KOOIIepaTUBHOTO HaOmofeHus. TakuM o0pa3om, OmMpeeeHrne MECTOIOJIOKEHUsT Oasupyercss Ha
BBIYMCIICHUN pPa3HOCTE MOMEHTOB BpPEMEHHU NpPHXOJa CUTHAjla Ha HECKOJIbKO Pa3HECEHHBIX B
MPOCTPAHCTBE TNPHEMHUKOB. [IOBEPXHOCTSAMH TIOJOKEHUS SBISIOTCS THUIEPOOIOUIBI, OTYEro
JTaHHAsl CUCTeMa TaK)Ke Ha3bIBAeTCs TUNepOoIMYecKor (Tak ke, Kak U paJuoTeXHUYecKasl cuctema
nanpHedt Hauranuu tuna LORAN, PCJIH). Mynberunarepanus sBiseTcs MNPEANOYTHTEIbHBIM
pelieHreM Uis BepU(PHUKAIMU MECTOIOJIOKEHUSI Ha3eMHBIMU CpeJCTBaMU WM ciyxOamu. OHa
ucnosib3yercs B CIIA, B EBpone u B PO. BakHbIM npenmMyiiecTBOM MyJIbTUIATEPALIUH CIIYKHUT TO,
YTO OHAa MOXXET HCIOJb30BaTh YK€ HMMEIOIIMecs CpeACTBa CBA3M BO3AYHUIHOTO CyaHa. Takum
oOpazoM, He TpeOyITCs HM3MEHEHHMs CYIIECTBYIOIIEH B HacTosIIee BpeMs HHPPACTPYKTYPhI
BO3JIYLTHOTO CyJHA, HO JOJDKHBI MCHOJIb30BaThCS HAa3eMHbIEC MPHEMHbIE CTAHIIMKM U LEHTpaJbHbIE
cTaHMKu 00paboTku. B HacTosIee BpeMsi akTUBHO MPOBOJATCS UCCIEIOBAHUS 1O IIUPOKO30HHOM
MyibTUiaTepaui. B cpaBHenun ¢ nepBuuHbiMU PJIC 1mmpoko30HHas MyJbTUIIATEpaAlLIUs
OTHOCHUTEJIHO MPOCTa U SKOHOMHYECKU YPPEKTUBHA [T peaiu3allii U UCIOIb30BaHUs Ha 3eMJIe.
CucremMbl MyNbTUIIATEPALIMN HECBOOOIHBI OT HEAOCTATKOB, OCHOBHBIMH CPEIN KOTOPBIX SBIISIOTCS:
BOCIIPUMMYHUBOCTh K MHOTOJyYEBOMY PaCIpOCTPAHEHHIO, HEOOXOJUMOCTh IPaBUIBHOTO
oOHapy)XeHHsI CHTHaja Ha OTHOCUTENIbHO OOJBIIOM 4YHCIIe MPUEMHBIX CTaHLUN, TpeOoBaHUE
OTJIeIIbHOM JINHUU CBSI3U MEX]ly LEHTPAJbHOM cTaHIMel 00paboTku u npueMHUKaMu. CI0KHOCTb
npoBeneHus: atak Ha MLAT OTHOCUTENbHO BBICOKA, OCOOEHHO €CIIM CPaBHHUBATH CO CIIy(PHUHIOM
KOHTEHTA HE3alMILIEeHHbIX POoTOoK0I0B YB/I.[§]

e ['pynmoBasi BepuQuKausi.

I'pynnoBast Bepudukanus — 5TO MyJIbTHIATEPAlMsl, BBIMIOJIHSAEMAas TPYIIOW BO3TYIIHBIX
cynoB. [lys BBIMOJIHEHMs] TaKOW MyNbTHIAaTepalliil HeoOXOoIuMa TpyIia, COCTOSIIasl U3 YEeThIpex
Wi OoJjiee HAXOAALIUXCA BO B3aUMHOM PaJMOBUIAMMOCTH BO3AYIIHBIX CynoB. Kaxnieli wien
TPYNIbl  JOJDKEH OBITh yBEpEH B TOM, YTO OCTAJbHBIE WIEHBl TPYIIbl — pealbHbIC
He3JI0HAaMEepEHHbIE BO3JAYyLIHbIE CyAa. B OONbIIMHCTBE CilyyaeB JAjsl YCTAHOBJIEHUS B3aMMHOTO
noBepust motpeOyercss ayreHTUHKanus. MynbTuaarepalnus  BBIOJHSAETCS  MOCPEICTBOM
B3aMMHOTO paitoOOMEHa Pa3HOCTHO-IAIIbHOMEPHBIM CIIOCOOOM MIJIM METOJIOM ydeTa pPa3HOCTeH B
YPOBHE NPHUHUMAEMOro CHUTHama. B pe3ynbraTe BBINOJHEHUS MYJIbTHIIATEPALUU KaXI0€ HE
BXOJIIllee B TPYNIY BO3AYLUIHOE CYyAHO OyAeT OTHeceHo JH00 K «QalblIMBOMY», JHOO0 K
JOBEpeHHOMY. B mocnenHem ciydae Takoe BO3AYLIHOE CYAHO JIOJDKHO OBbITh BKJIIOUEHO B TPYIILY.
I'pynnoBast Bepu(HKaMi CYIIECTBEHHO YBEIHYMBAET CIIOKHOCTH BBIIIOJHEHHUSA aTakK, XOTS H
oOmagaer psjgoM HenocTaTkoB. OCHOBHBIE HENOCTATKH — HEOOXOIMMOCTh OpraHU3allMyd HOBBIX
IPOTOKOJIOB W TMOMEXO3ALIMIIEHHbIX  KAHAIOB  CBS3M, HEOOXOAMMOCTb  BBIIOJHEHHUS
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ayTeHTU(UKAIMKM, CIOKHOCTb  HPOIEAYphl  BKIIOUEHHS B TPYyNINy WIM  UCKIIOYCHHS
3JIOHAMEPEHHOTO BO3YIIHOTO CcyaHa.[9]

e OrpaHuy4eHue pacCTOSIHUS.

Wnest orpaHuveHus pacCTOSIHUSI 3aKJIIOYaeTcs B YCTAaHOBJIEHUH KPUITOTpapuuecKoro
MIPOTOKOJIa JJIsl HaJIWYMsl, MOATBEPXKJAIOUIEro a0OHEHTa, IMOKAa3bIBAIOIIErO IPOBEPSIOLIEMY
aOOHEHTY, YTO MOATBEPKAAIOUINI aOOHEHT HAXOIUTCS B IpeaesaX OMpelesIeHHOTO (hH3MUECKOTO
paccTosiHUA. OTO MO3BOJISET PACCUUTATh PACCTOSIHUE HA OCHOBE BPEMEHH DPACIPOCTPAHEHUS
paguMoCUrHajla,  MEXJAy  3alpOoCOM  IIPOBEPSIONIETO M COOTBETCTBYIOLIMM  OTBETOM
IIOATBEPKIAIOIIEr0. B aBuanum onpenesieHHOe pacCTOSIHUE MOJKET CIIY>)KUTh BEPXHEW I'DAHMIIEH,
JOTIOJTHUTEIPHON YacThl0 HMHGOpPMAIHMK, KOTOpask MOKET BIIOCIEACTBUU HCIIOJIB30BAThCA B
KauecTBe CpeAcTBa BepU(UKALUKW W ayTeHTU(HKAIMK BO3IYLIIHOTO CyIHAa IIyTeM IPOBEPKU
WMCTUHHOCTH 3asBJICHUH. MeToJ orpaHMueHus] pacCTOSHUS Pa3InYHBIMU JIOBEPEHHBIMH 00BEKTaMU
(Hampumep, Ha3eMHBIMU CTAHIMSIMHU) MOXET HCIOJIb30BaThcsi coBMecTHO ¢ MLAT s
0OHapy>KeHUsI JEHUCTBUTEIHLHOTO MecTomooxenus noaresepxaatoniero BC.[10] Kpome Toro, npu
y4eTe pa3HOCTe B YPOBHE NPHHMMAEMOrO0 CHTHAJa MOKHO YMEHBIIATh ATAKM Ha OCHOBE
YBEJIMUEHHUS! PACCTOSIHMS U 0a30Bble aTakM Ha MPOTOKOJ. ITO JEMOHCTPUPYET BO3MOKHOCTb
00BeAMHEHUS Pa3IMYHBIX METOJIOB (GU3NYECKOTO YPOBHS JUIS MOBBIIIEHUS TEOPETUUECKOMN 3alUTHI.
OpaHako TPYJHO PEIIUTh MPAaKTHYECKHe TPOOIEeMbl TPU UCTIOIb30BAaHUH TaKUX MPOTOKOJIOB B YB/I.

e llcnonp3oBaHWe [OMOJHUTENBHBIX JaHHBIX. VHOrAa BO3HUKAET MNPUHLIMIIHAIBHAS
BO3MOKHOCTh HWCIIOJIb30BAaHUS JIOTIOJIHUTENBHBIX JaHHBIX. Hampumep, ecmm mns  A3H-B
ncnons3yercs JIIJ[ pexxnma 4, nosBiIsieTcs] BO3MOXHOCTh U3MEPEHHSI B3AMMHOW TaJIbHOCTH MEXIY
aboneHTamu. Takue M3MEpEeHUsS MOTYT OBITh HCIOJIb30BaHbI JJISl JOMOJHUTEIBHON BepUBUKAIIH.
MeTtoamMu IpOCTPaHCTBEHHOM 00pabOTKM CUTHAIOB MOXKHO TOJYYHTH YTJIOMEpPHBbIE M3MEpPEHU,
KOTOpbIE TakXe€ MOTyT ObITh HCHOJIB30BaHbl ISl JOTOJHUTENbHOW Bepudukanuu. pyrue
BO3MOHOCTH MOTYT TOSIBUTHCS MpPH MOIU(MUKALMU CYIIECTBYIOIIMX U TIOSBJICHWH HOBBIX
npotokosoB A3H-B.

e I[IpoBepka Ha mnpaBmomonobue. IlpoBepka kakux-nuMOO mMapamMeTpoB Ha COOTBETCTBUE
JOMyCTUMOMY ToBeJeHuto. He sBnsisch HEOOXOIUMOM M JOCTaTOYHOM, Takas MpOBEpKa TeM He
MEHee MOXKeT yKazaTb Ha «HEHOpMaJbHOE» IOBEJeHHE ab0OHEHTa, KOTopoe cieayer Oosiee
TIIATEIBHO MPOAHAIM3UPOBATH JAPYTMUMH METOAAaMH. MOXXHO OTMETUTh CJEAYIOLIUE THIIbI
MOBEJICHUS WJIM 3HAUYEHHS MapaMeTpOB, YKa3bIBAIOUIUME HA HEOOBIYHOCTh: BHE3AITHOE IOSBIICHUE,
3as1BJIEHUE O HEBO3MOKHOM MECTOIIOJIOKEHUH, 3asIBIICHHE O HEBO3MOXKHBIX ITapamMeTpax ABUKEHUS,
HECOOTBETCTBUE IIJIaHAM I10JIETa, HECOOTBETCTBUE YCTAHOBJIECHHBIM MapIIpyTaM U T. II.

e Cratuctuueckas mnpoBepka rumoTe3. i pemieHus 3anauv  BepUPUKAIMH  MOMXKHO
WCIIOJb30BATh METOJbl CTATUCTUYECKONW NPOBEPKH TUIoTe3. B 3ToM ciydae BbICTpaumBaercs
JIMHEWKAa TUIIOTe3 OTHOCUTEIBHO HAMEPEHUH 10 M3MEHEHHI0 MECTOIOJIOKEHUS KaXIoro
HaOmogaeMoro oobvekTa. BHOBbH NONydeHHbIE NaHHBIE HCIOJNB3YIOTCA JJIsi MPOBEPKH THIIOTES,
HauOoJee MpaBIONoJA00HbIE M3 KOTOPBIX NPUHUMAIOTCS 3a UCTHHHBIE. JlaHHBIE, KOTOpHIE HE
YIOBJIETBOPSIOT HU OJHOM W3 THIOTE3, CUATAIOTCS MOA03pUTENbHBIMU. [lof03puTenpHble JaHHbIE
MOTYT SIBIIATHCA JTHOO pealbHBIMU HE3JOHAMEPEHHBIMU O0OBbEKTaMH, TOJIBKO YTO MOSBUBIIUMUCS B
1oJie 3peHus, MO0 JIO)KHBIMU JAaHHBIMH, SBIISIOINIMMHUCSA aTakod Ha cucremy. Jlamee mporecc
noBTopsercs. TakuM 00pa3oM, HAUMHAIOT «BSI3aTbCA» TPACKTOPUU BCeX HAOIIONAEMbIX MCTHHHBIX
00BekTOB. B mporecce 00paboTky nocieayonx HaOa01eH! HecoraacoBaHHbIE TaHHBIE MOTYT
OBbITh UCKJIOUEHBI. [[puMEHEeHNe CTaTUCTUYECKON POBEPKU TMIOTE3 YCIOXKHIET MPOBEJICHUE aTaK,
0COOEHHO €ClIi 3TOT METOJI HMCIIOJIb3YEeTCS B COBOKYIHOCTH C JAPYTMMH METOJaMHM, HarpuMep
MLAT.

BeiBoabl. be3onacHOCTh MOJIETOB SBISETCS OJHUM W3 MPUOPUTETOB Pa3BUTHUS I'PAKIAHCKON

aBHallH. CnocoObl JJIA TIIOBBIIICHUA 0€30IMaCHOCTH MOKET IO3BOJIUT YBCIIMYUTL 3allITUIICHHOCTD
cucteMbl A3H-B 0T atak v HOBEICHTH YPOBCHB 0€30IMaCHOCTH IIOJIETOB.
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B cootBercTBHM ¢ PykOBOICTBOM 110 yripaBiieHHI0 6e30macHOCTh0 moiétoB UKAO nox atum
TEPMHHOM TOHMMAETCS COCTOSHUE, NMPU KOTOPOM BEPOSTHOCTh HAHECEHHWsS Bpela YEIOBEKY WIIU
IOopYHU UMYIICCTBA MMOAACPIKUBACTCA HAa IPUECMJICMOM YPOBHC HUJIM HUXKC €ro, YTO O6CCHC‘II/IBaeTC$I B
X0JIe HEIPEPBIBHOIO IIPOLIECCA BBIABICHMS YIpO3 W YIpaBICHUS pUCKaMU. KOHEYHOM LEIbIo
SABJISICTCS IMOJIHOC YCTPAaHCHHUEC aBUAlIMOHHBIX HpOI/ICHIeCTBI/Iﬁ u Cepbé?;HI)IX HWHIUMACHTOB, OJHAKO B
aBHaHHOHHOﬁ CUCTEMC HCBO3MOXKHO IMOJTHOCTBIO UCKIIIOYNUTH BJIUAHUC YIPO3 U CBA3AHHBIX C HUMU
puckoB. IlosToMy He0OXomUMO, 4YTOOBI PHUCKH JUIsi OE30MACHOCTH TIOJETOB HENPEPHIBHO
YMEHBIIAIUCH.
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Abstract. This article deals with new directions of new technologies usage in freight
transportation service. Identifies the main problems in this sphere and discusses their role of
innovative technologies in air cargo service. Technology has always been the driving force behind
logistics. Today, companies offer a fairly wide range of technological solutions. The invention of
the computer, the Internet and related technologies has become a real revolution in logistics. Web
technologies, programs and transport management systems have appeared. However, now the
logistics industry is on the verge of another revolution.

Widely internet sources and different methods of investigation are used by the author.

Key words: logistics, freight transportation, revolution, company, offer, market.

AHHoTanusi. B nanHON craThe paccMaTpUBAIOTCS HOBBIE HANpPaBIICHUS HUCIOJIB30BAHUS
MHHOBAI[MOHHBIX TEXHOJOTUH B chepe Ipy30BbIX MEPeBO30K. BHISBIAIOTCS OCHOBHBIE MPOOIEMBI B
3TOl cepe u obOcCykamaeTcs MX POJib B I'PY30BBIX aBHANepeBO30K. TeXHOJIOruu Bcerjaa ObLIN
IBUOKYIIEH cuiiod joructuku. CerogHss KOMIIAHUU MpeUiaraioT JIOBOJBHO IIMPOKUM CHEKTp
TEXHOJIOTHYECKNX pemieHuil. M300pereHue KOMIbIOTEpa, HMHTEPHETa U  COIMYTCTBYIOIIMX
TEXHOJIOTUH CTaJl0 HacToslled peBomonueid B 9310l cdepe. [losBuinch BeO-TEXHOIOTHUH,
MpOrpaMMbl M CHCTEMBI YympaBlieHUs TpaHcroproM. OnHako ceddyac HMHIYCTPUSI JIOTHUCTUKH
HAXOJHUTCS Ha MOPOTe OUEPETHON PEBOJIIOLIHH.

ABTOp HIMPOKO HCIOIb3YeT HHTEPHET-UCTOYHUKHU U PA3TUYHbIE METOAbI UCCIEAOBAHNUS.

KiioueBble ci10Ba: JIOTHCTHKA, TPY30BbI€ MEPEBO3KU, PEBOJIIOLNSA, KOMIIAHUS, TIPEJIOKECHHE,
PBIHOK.

Anparna. byn Makanaga YK TachIMallbl CaJlaChlHAAa WHHOBALMSUIBIK TEXHOJOTHIAP.IbI
KOJIJITaHY/IbIH JKaHa OarbITTapbl TaJKbUIaHaAbl. By canmamarsl Herisri npoOiemanap aiKbIHIAJBII,
ONIapJbIH  dye OKYKTEepIH TachIMalJaylarbl peji TaJKplIaHagbl. TeXHOJIOTHS  opKallaH
JIOTUCTUKAHBIH ~KO3Fayllbl Kymn Oomiael. bByriHri Tanza KOMIAHMSUIAD — TEXHOJOTHSUIBIK
HISIMJIEp/IiH KETKUTIKTI KeH CHEKTpiH YCbIHa/bl. KoMMbIOTEpiH, WHTEPHETTIH >KOHE OHBIMEH
OaifTaHbICTBl TEXHOJOTUAJIApAbIH Maiia OOJybl OCHI callaiaFbl HaFbl3 peBOJrOIMs Oouibl. Beb-
TEXHOJIOTUsIIap, OaFaapiamanap oHe KelIKTi Oackapy yienepi KapKblHAan AaMmyna. Jlerenmes,
JIOTUCTUKAJIBIK MHAYCTPUS Ka3ip Tarbl Oip peBOJIIOIUAH OacTaH Kelly KapCaHbIH .
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Makanansl jka3y OapbIChIHIa aBTOP MHTEPHET KO3IEpiH JKOHE IPTYpIi 3epTTey oAicTepiH
KEHIHEH Maiiiananaipl.
Tyiiin ce3aep: TOTUCTHKA, )KYK TACHIMAJIbl, PEBOJIIOIIHS, KOMIIAHHUS, YCHIHBIC, HAPBIK.

Introduction. The increasing globalization and digitalization, the widespread use of big data
analysis technologies are radically changing the organization of airspace management and the air
transportation market. The world's leading airlines are modernizing their location systems to
accurately identify the location of aircraft, passengers and baggage, speed up ground pre-flight
preparations, automate and improve service. Leading airlines and major airports are actively
introducing internet technology, connecting an increasing number of physical infrastructure
elements to it and developing special navigation applications that analyze information from sensors
about the location of objects. The technology allows to manage the increasing passenger traffic,
improve the quality of service, reduce costs and generally optimize the operation of the industry.
The Internet is a multitude of Internet-connected and sensibly physical objects - from smartphones,
tablets to cars and jet engines - that collect and exchange data over a network, including local or
wireless. At airports, the technology makes it possible to combine warning systems and monitoring
the movement of all objects, to make the stay of passengers more comfortable and safe by
transferring data important for navigation to their portable electronic devices (smartphones, tablets,
etc.). Air hubs can more effectively control the number of passengers at any point in the airport and
prevent large queues.

Discussion. In the near future, the air cargo transportation industry will face a number of
logistical problems. At the beginning of 2019, electronic waybills (e-AWB) became a mandatory
document for the execution of contracts for the delivery of goods by air. The need to digitalize the
supply chain of goods by air is the basis of this transition from manual to paper mode. But while the
introduction of e-AWB electronic invoices will undoubtedly lead to a reduction in the number of
delays and costly errors, to ensure efficient operation, participants need access to accurate
information in real time, and they must be able to maintain electronic communication with other
participants in the supply chain. The cost and implementation of assistive technologies are the
problems that suppliers will continue to face for some time [1].

Another problem facing the industry is the growing number of countries that require air cargo
carriers to provide customs and border service with data on delivered goods in advance. Despite
initiatives such as pre-screening of air cargo (ACAS) and submission of commercial information
prior to loading (PLACI), ensuring compliance with information requirements for international
customs services continues to be a challenge for the industry, especially in small countries outside
the United States and the European Union.

Despite an increase in passenger aircraft capacity (up 27% between 2020 and 2021),
according to Boeing, cargo aircraft will continue to carry more than 50% of total air cargo over the
next two decades. This is because cargo aircraft consistently offer the ability to transport with a
high degree of control, and, in addition, they have incomparable advantages in terms of capacity,
dimensions and the ability to transport hazardous substances. Over the five-year period from 2015
to 2020, the number of large transport aircraft in operation increased by 8%. About 40% of wide-
body transport aircraft are operated by express delivery companies - these aircraft serve as a
connecting element in the chain of delivery of goods to the door. In 2020, wide-body transport
aircraft accounted for 40% of the revenue generated by the air freight industry. Range constraints on
fully loaded passenger aircraft, as well as the number of routes serving markets with high demand
for cargo, are forcing customers to choose primarily transport aircraft, and this will continue for the
foreseeable future. Rapid advances in drone technology are driven by the need for military drones,
but also by the need to ensure that goods are delivered as quickly as possible to remote locations
where there are no airports. This, in turn, creates new opportunities for the air freight industry [2].
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Result. The development and implementation of modern information technologies is
currently one of the urgent tasks of transport logistics. Currently, various electronic data exchange
systems are widely used in world practice, the degree of use of which determines the level of
competitiveness of various logistics transport systems in the global transport services market. It is
possible to solve the problem of speeding up the turnover of documents, improving the quality of
their registration, ensuring the unhindered movement of goods only by automating information
processes. Therefore, the development and implementation of modern information technologies is
currently one of the urgent tasks of transport logistics.

Boeing Horizon uses new aviation technologies to develop autonomous flights. Aerodynamic
tests of unmanned aircraft (or unmanned cargo air vehicles) were completed in early 2018. The
company intends to create a cargo plane of the future, capable of delivering parcels weighing up to
500 pounds in a timely manner. The aircraft's dual rotor was tested under a rigid program for
vertical takeoff/takeoff with a short takeoff and landing in a Boeing wind tunnel in Ridley Park,
Pennsylvania. According to sUASnews, the Chinese Academy of Sciences modified and
successfully tested the PAC P-750 XSTOL turboprop unmanned aircraft in 2017. Today, some of
the most interesting aircraft models of the future are being developed by the Chinese company
Beihang UAS Technology (which is part of Beihang University, formerly known as Peking
University). The unmanned aircraft BKZ-005 will be tested in September this year, and its release is
scheduled for the second half of 2019. The unmanned aircraft will carry cargo weighing up to 1.2
tons over a distance of more than 745 miles at an altitude of more than 16,000 feet.

At the same time, Amazon is creating aviation technologies of the future that will allow for
efficient and safe delivery of goods by drones. This delivery system is called Prime Air, and upon
completion of work on it, it will make it possible to deliver goods to customers within 30 minutes or
less using drones (or unmanned aerial vehicles) [2].

With the introduction of the SAFE Standards and 1CS-2 regulatory framework in 2019, in
which postal items are no longer an exception, a number of changes will occur in the field of
mandatory documents on security and postal items. Postal companies and express delivery
companies now provide information about postal items to customs services. It is expected that by
2023 carriers will be required to provide information about postal items [3]. The problems facing
carriers' supply chains force them to develop a system that will allow information to be forwarded
from carriers’ mail systems to platforms designed for processing documents related to security
issues. While e-commerce has been a boon for the air cargo industry, the rapid delivery of goods
purchased from online stores to home and international markets still presents some challenge. It is
likely that the factor that will be most influential in the success or failure of the air cargo industry is
the ability to build an effective supply chain that allows you to accelerate the delivery of goods,
customs procedures and provide customers with the ability to track the movement of goods from the
moment of order to the time of delivery. With the ever-accelerating transformation of the air cargo
industry, specialists will develop technologies to automate processes, improve data quality and
ensure information exchange and streamline compliance processes.

The ultimate goal of digitalization of the air cargo transportation industry is to provide
paperless document management and intelligent information exchange, allowing the transportation
of goods by air in the fastest, easiest and safest way. The digital approach to cargo transportation
services is intelligent, cost-effective and environmentally friendly. The digital approach is more
attractive to customers because digitalization minimizes human errors, the number of which is
significantly less than when handling goods manually.

The implementation of the latest information technologies and mass computerization have
created new opportunities in the organization of cargo flows of the transportation market. Modern
technologies for handling cargo flow and its transportation have appeared, for example, online
orders for cargo transportation. The market structure of cargo flows has been completely
reorganized, reducing the delivery time, especially for combined cargo. Significantly reduced the
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processing time of cargo traffic at the intermediate stages of transit movement of goods, as well as
the speed of cargo handling and dispatch. The creation of combined cargo, its processing and
dispatch from the manufacturer to the customer have been enormously reduced, which significantly
reduced the cost of transportation, and, consequently, the cost of production. Further development
of the electronic database, in particular the use of navigation and the Internet, made it possible to
monitor the state of cargo traffic already in dynamics, and the possibility of planning and
redistributing cargo flow on the ground. This reduced the storage space and waiting time for the
receipt of cargo and its subsequent redirection directly to the places. The creation of a common
information database of carriers, participants in the cargo transportation market, made it possible to
quickly and efficiently select direct performers of work, and also made it possible to integrate cargo
flows (when small shipments are collected at certain places at certain times for subsequent
processing and transportation) [4].

Conclusion. While the industry is trying to introduce digitalization, a large number of startups
see an opportunity for themselves to interfere with the coordinated work of the industry. The report
warns that modern shippers demand a higher quality of services at highly competitive prices and
with access to all information on the transported cargo. The main factor distinguishing one cargo
carrier from another will be the use of new technologies. Cargo carriers will have to work with a
very modest profit margin and in an increasingly competitive environment.

Currently, about 35% of the goods circulating in world trade are transported by air. The next
15 years will undoubtedly be critical for the changes and development of the industry against the
background of global growth along with the world's population, which requires the delivery of more
expensive goods than ever before. Since the main advantages of air cargo transportation have
always been speed and reliability, air transportation will remain the preferred solution when
transporting valuable goods that need to be delivered on time [5]. How well the industry manages to
do this will depend on its ability to cope with the many challenges that the industry will face in the
next decade and beyond. Smartphones are already used for logistics management, currently they are
an integral part of truck management and business in general. In the near future, Al will be an
indispensable assistant in the daily activities of the transport business.

The technology of using smartphones for cargo transportation not only increases the profit
from land transportation, improves the quality of work, but also ensures complete safety.
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Angatna. COVID-19 mannmemusicel eki akropra OalIaHBICTBI KOJAYIIBUIAP dye KeJriHe
CYPAHBICTBIH KYPT TOMEHJCYIHE OKEIIi: KETKI3UTIMHIH IIEeKTeIyl )KOHE CYPAHBICTBIH TOMEHILYI.
ABHaKOMIIaHUSIIAPABl KaJIMbIHA KENTIPY/IH KUITi-OJIapAblH KaHJall KyIITepre Kapchl KYpeceTiHiH
anpikTay. Makamaga COVID-19 Eki daktopsiH 0eisy ofici JKOHE CYPaHBICTBIH THICTI dcepiH
Oaranay YChIHBUIFaH. by ofiic JkonaymibuiapablH cUMaTTaMaiapblHa HET13AEITeH JKOJIaylbLIapabl
OpPTYpJIi CerMeHTTepre 0oy, SPTYpil CIEHApUHIepl MOJCIBACYAl JKOHE op CIICHApuiie op
JKOJAyIIbLIap CEerMEHTIHE CYPAaHBICTBI OOJKaymbl KaMTHUIBl. bomkammapael Oip-OipiMeH KoHE
HaKThI KaFJJalMEH CaJIBICThIpA OTHIPHIN, 013 eki kymke OainansicTel COVID-19 ocepin caHaiimMbI3.
byn omic Air France — KLM kommanusiceiHa Koimanbiiansl. Hotmkecinae COVID-19 ocepi
aHBIKTAJIIBL.

Tyiiin ce3mep: COVID-19 nmanaemMusichl, jKoJaymbuiap dye KeJiriHe CYpaHbICTHI 00JDKay,
CYPaHBICTBIH TOMEH/IEY1, Oarayay oici.

Annoranus. Ilangemuss COVID-19 BpBBasila pe3koe MajeHUE CIpoca Ha MACCAKUPCKUN
BO3JIYIIHBIM TPAaHCIOPT H3-32 JBYX (DaKTOPOB: OrPAHUYCHHS MPEAJIOKEHUS U CHIDKECHUS
cipoca. Kittou K BBI3IOpPOBJICHHUIO aBHAKOMIIAHWN COCTOMT B TOM, YTOOBI OMPENENIUTh, MPOTHB
KaKuX cui OHU OoproTcs. B craThe mpemiokeH mMeron pasaeneHus Asyx dakropoB COVID-19 u
OIICHKAa COOTBETCTBYIOLIETO BO3JCHCTBHUS Ha cIIpoc. MeTo/ BKIIIOYAET pa3JielieHHe MaccakKupoB Ha
pa3Hble CErMEHTHI HA OCHOBE XapaKTEPUCTHK MacCaXUPOB, MOJICTUPOBAHUE PA3IUYHBIX CIICHAPUEB
U TPOTHO3UPOBAHUSA CIIPOCA Ha KaIbIH MMacCaXUPCKUNA CETMEHT, B KoM ciieHapuu. CpaBHUBAs
MIPOTHO3BI IPYT C JPYTOM U C PEaTbHOM CUTYyalHel, KonuyecTBeHHO olleHnBaeM Biusinue COVID-
19, xoTopoe cBsi3aHO ¢ ABYMS CHJIaMU. JTOT METOJ NpuMeHeH k komnanuu Air France — KLM. B
pesynbTrate uero onpeneneno simusaue COVID-19.

KimoueBbie caoBa: Ilannemus COVID-19, nporHosumpoBaHue crpoca Ha MacCaKMPCKUN
BO3AYIIHBIA TPAHCIIOPT, CHUKEHUS CIIPOCA, METOJ] OLIEHKH.

Abstract: The COVID-19 pandemic caused a sharp drop in demand for passenger air
transport due to two factors: limited supply and reduced demand. The key to airlines' recovery is to
identify what forces they are fighting against. The article proposes a method for separating two
COVID-19 factors and assessing the corresponding impact on demand. The method involves
dividing passengers into different segments based on passenger characteristics, modeling different
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scenarios and forecasting demand for each passenger segment, in each scenario. Comparing
forecasts with each other and with the real situation, we quantify the impact of COVID-19, which is
associated with two forces. This method is applied to Air France - KLM. As a result, the influence
of COVID-19 was determined.

Keywords: COVID-19 pandemic, forecasting demand for passenger air transport, demand
reduction, assessment method.

Beenenne. Ilannemus xoponaBupycHoi nHgpekuuu (COVID-19) oka3zana COKpylIUTENbHOE
BO3JICHICTBUE Ha aBUAIIMOHHYIO JIETEJIHOCTh BO BCEM MHUpE, TaK KaK B KOHIIE MapTa W B ampeie
2020 roma OBUTM OCTAHOBIIEHBI TIOYTH Bce aBuamnepeBo3ku. l[lammemuss COVID-19 nHanecna
OTPOMHBIE YOBITKM MHOTHM OTpacisiM TPOMBIIUIEHHOCTH. ABUALlMOHHASL TPOMBIIIJIEHHOCTh
nocTpagana 6ospiie Bcero. [lo manHpiM MexayHapoIHOM acconuanuy BO3AYIIHOTO TPaHCIOPTAa,
MACCAKUPCKUIN BO3AYIIHBINA TPAHCIOPT, U3MEPSEMBIA KaK KOMMEPUYECKUH MAaCCAKUPO - KUIIOMETP,
causwics Ha 90% B rogoBoM ucurciaenuu Ha anpenb 2020 rona u Ha 70% Ha aBryct 2020 rona. o
Hos10pst 2020 roma OOJBITMHCTBO aBHAINapKOB BCE €II€ OCTaBaloCh Ha 3emiie. OHAKO OTpaciu
HEOOXOMMO CpPOYHO pa3paldoTaTh IUIAH BOCCTAHOBJIEHHUSA. DTO HCCIEJOBAHUE IPOBOJUTCA B
COTPYIHMYECTBE C UYETBEpPTOM TO BeIWYMHE aBwakommnanued EBpomsr  Air  France-
KLM. IlepBoHavanbHbIi BOMPOC OT aBUAKOMIIAaHUU - KakK 3((EKTUBHO U JEUCTBEHHO ONPaBUTHCS
ot manaemurn COVID-19. UtoObl OTBETHTH Ha 3TOT BOIPOC, aBUAKOMIIAHHU HEOOXOIUMO
onpenenuts cuwibl COVID-19, npoTuB KOTOpBIX OHU OOproTcs, moTOoMy 4TO 3(hdekr miaHa
BOCCTaHOBJIEHUS 3aBUCUT OT TOTO, PELIAET JIU OH NPOOJIeMy HEMOCPEACTBEHHO Yy UCTOUYHHUKA.

OcHoBHasi yacThb. ABHAaKOMIAHUM CUUTAIOT, YTO MPEUI0KEHUE CTUMYIOB K OPOHUPOBAHUIO
MMEET IIEHHOCTh TOJBKO B TOM CIllydae, €ClIM OCHOBHAs MPHUYMHA, [0 KOTOPOM MacCaXupsbl
MPEANOYNTAIOT HE JIETaTh, 3aKIKOYAETCS B TOM, YTO OHM HE TOTOBBI JeTaTb. He Tombko mis
ABUAKOMIIAHUM, HO W JJIsl APYTHX OTpaciied MaHAEMHH BIMSIOT HA JEIOBOM CIPOC MO-pa3HOMY, U
OHU KA4YE€CTBEHHO OTJIMYAIOTCS OT THNUYHBIX cOoeB. Omnako Bo Bpems mangaemuun COVID-19
paspylmTenbHas cuiia J0CTaTOYHO CHIIbHA, YTOOBI BBI3BAaTh PE3KHE CIABUTH KaK B CIIPOCE, TaK U B
npenioxkeHu. Takum o0pa3oM, MaHAeMUH TPeOYIOT OT YUEHBIX M0-HOBOMY B3TJISIHYTh Ha SIBJICHUS
B IIENOYKE MOCTABOK, YTOOBI MOMOYb KOMITAHUSAM JIY4lI€ MOJArOTOBUTHCA K CIEAYyIOLIeH MaHIeMuu
Y MTOBBICUTh YCTONYUBOCTb.

[Ipn maccaxupckux aBUANEPEBO3KaxX ylepd OT MaHIEMUU OYEBUICH, TO €CTh IMPOU3OILIO0
pe3Koe IMaJieHue CIpoca, U BBISICHUIIOCH, YTO Ha CIPOC BIUSIOT aBe cuibl. Bo-mepBeix, COVID-19
OTpaHMYMBaET MNOCTaBKU. [laccaxxupsl HE MOIyT IIYTEHIECTBOBATh U3-3a OIPAaHUYECHUH,
YCTAHOBJIEHHBIX TMpaBuTenbcTBaMU. Bo-BTopeix, COVID-19 cHmwxkaer chopoc. Kenanue wunu
MOTPeOHOCTh MACCAXKUPOB MYTEIIECTBOBATh ECTECTBEHHBIM O00pa3oM CHUXKAeTCd BO BpeMs
nangemMun. Bo3nelcTBue 3TUX ABYX CHJI Ha CIPOC MOXKET ObITh pa3nuuHbiM. Kpome Toro, mpu
OJIMHAKOBOM CHWJIE€ BO3JEHCTBUE HMMEIOTCA pa3iduusl I Pa3HbIX MacCaXUPOB M MapLIPyTOB
nosnera. Hanpumep, yuuteiBasg orpanudenue nocraBok, COVID-19 noBausin Ha mnaccaxupoB B
EBporie Goubiie, yueM Ha naccaxupoB B CoennueHHbIx [ITaTax, MOTOMY UTO MacCaXUPCKUE PEICHI
B EBpore B OCHOBHOM SIBJISIIOTCS MEXIYHAPOJIHBIMH M OOJIBIIMHCTBO OTPAaHUYEHUI HA MOE3KU
TaKxke sBisoTca MexayHapoaHbiMu. Ecniu COVID-19 mano BiausieT Ha TOTOBHOCTH MACCAKUPOB
JeTaTh 1O OMpeAeNieHHbIM MaplipyTaM, aBHAKOMIIAHUM MOTYT OXHIaTh V-00pa3Horo
BOCCTaHOBIIEHUS TOCIIe BO30OHOBIIEHHS TMOJIETOB Ha ATHX MapuipyTax. B 3Toil cuTyaruu, BMecTo
TOTO, YTOOBI 3amyCKaTh MApKETHHTOBYIO KaMMAHUIO JUIsI STHUX MAapHIPYTOB, aBUAKOMIIAHHIM
CJIeIyeT MEePEMECTUTh CBOM PECYPCHI B APYTHe KPUTUUECKU BaXKHbIE 00JIaCTH AEATEIBHOCTH.

B 31011 cratee nmpennaraeM MeTon pasgeneHus cui BausHuA nagaemMun COVID-19 na ocHoBe
LIeJIEBOM  00/MacTH  BO3JACUCTBUS M OLEHKHM COOTBETCTBYIOIIETO BO3JACHCTBHA Ha CHpOC
MaCCa)KMPCKOT0 BO3IYIIHOTO TPAaHCHOPTAa. DTOT METOJ COCTOMT M3 YEThIpEX IIaroB. Bo-nepBhiX,
JIeTUM TIACCAKUPOB HA Pa3HbIe CETMEHTHI B 3aBHCUMOCTH OT XapaKTePUCTUK MACCaKUpOB (Bo3pacra
U LIeJIM MOE3/KU WM YPOBHS B IMpOrpamMMe JIOSUIBHOCTH aBUAKOMIIAHUM M TIPOJOJIKUTEIIBHOCTU
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noJieta). Bo-BTOpBIX, HMCXOAs M3 AOCTYMHOCTH [aHHBIX M MAacIITa0OB MpOOJIeMBI, BbIOWpaeM
MOJENU-KaHAUIAThl JUIsl MPOTHO3MPOBAHUA CIIpOca AJIs KaXKIOTO MAacCaXXMPCKOro cermeHTa. B-
TPEThUX, MOJICTUPYEM JIBa ClieHapusl Ha niepuo] nanaemuu (¢ 1 mapra o 31 mas 2020 r.). [lepBoiit
ClieHapuii — OOBIYHBIN CIEHAPHIA, YTO MAHAEMHHM HET, a MPOTHO3 37IeCh IMPEJICTABISET CIPOC B
HOPMQJIBHOW CHUTyallud C YYE€TOM MOJIEIM IIOBEACHUS IacCaXXupoB. Bropolr cuenapuii -
9TO CLIEHApU MMaHJEMHH, B KOTOPOM paccMaTpuBaeM OIpPaHUYEHHUs HA IOE3]IKH B PEaIbHOCTH,
Jieniasi HeZOCTYIHBIMU OIIpeeTICHHbIE MapLIPYThl 10J1eTOB. [Iporuo3 3aech npencraBisieT cnpoc B
CUTyalluW, KOTJIa TAaCCAXHPHI CIEAYIOT CBOeMy oOpasily TMOBEACHUS TIOJ BO3JCHCTBHEM
OTNPENICTICHHBIX OTPAaHWYCHUN Ha TMOE3IKH. B-4eTBepThIX, TECTHUPYeM BO3MOXKHBIC MOICIH
MIPOTHO3UPOBAHMS U MPUMEHseM Haubosiee 3pPeKTUBHYIO MOJIENb I MPOTHO3UPOBAHUS CIIPOCa
Ha  KaKIbI  MAaCCAKUPCKUM  CETMEHT B  KaxIoM  cieHapuu. CpaBHHMBass  MPOTHO3
B OOBIYHOM CIICHapuu BeJeHUsl Ou3Heca ¢ peajbHOM CcUTyalueid, MOoJy4aeM [BOSKOE BIMSHHE
COVID-19 na cnpoc B kaxaoMm cermente. CpaBHUBasI MTPOTHO3 MPHU OOBIYHOM CIIEHAPUH BEJCHUS
Ou3HEeca ¢ TPOrHO30M BIIMSHUSA NMaHAEMHH, Takke BbIBoAUM BiausHue COVID-19, cBsa3anHOe C
orpaHuueHueM MnocTtaBok. CpaBHHMBasE MPOTHO3 CLEHApUsI MAHJIEMUH C PEaJbHOW CHUTYyalMew,
BbIBOIMM Biusinue COVID-19, cBsa3anHOe ¢ majieHneM crpoca.

[IpumeHeHne 3TOro MeTo/la pacCMOTPUM Ha MpUMepe MporpaMMbl JosuibHOCTH Ailr France —
KLM, KOTOpBIil COAEPKUT AAHHBIE O TOE3/KaxX 5,8 MJIH maccakupoB U 51 MuIH peiicoB ¢ 1 uroHA
2018 1. mo 31 mas 2020 r. Pe3ynpTaThl moka3blBarOT, 4TO B ycinoBusax nangemun COVID-19 y
aBMAKOMIIAaHUU CHU3MJIICS crpoc B cpeaHeMm Ha 40,3 % st macca’)kupoB, CETMEHTUPOBAHHBIX I10
BO3paCTy W IenHu Toe3nku. 57,4% OTOTO CHIKEHUS BBI3BAHO NAJCHHEM CIpoca, TOTJa Kak
octanbHble 42,6% - OrpaHHMYCHHEM TMpeIoKeHUs. Pe3ynpTaT, 3aK/IIOYaOIMIMICS B TOM, 4YTO
OonbIIasi 4yacThb CHHXKEHHUS CIpoca BbI3BaHA OrPAHUYCHHEM MPEAJIOKEHUs, MpeArnoaraet
MHOT000€IIaloIee BOCCTaHOBIIEHHE nocie Toro, kak Air France — KLLM MOJHOCTBEIO BO30OHOBHT
cBOIO AesaTenbHOCTh. Kpome TOro, uro Bausgaue COVID-19, cBsizaHHOE C KaXJI0H CHIIOM,
BAPBUPYETCS] B 3aBUCUMOCTH OT CErMEHTa mnaccaxxupoB. Cuia, CBs3aHHas C JACMPECCHUEH CIIpoca,
MOBJIMSJIA HA MaccaxupoB B Bo3pacte oT 41 no 60 ner, KOTophle MyTENIECTBOBAIIA B OCHOBHOM 10
nenam (CpemHui Bo3pacT u On3Hec) O0JIbIlle BCEro, M MEHBIIE BCErO 3TO KOCHYJIOCH MACCaXXUPOB B
Bo3pacte oT 20 10 40 jeT ¥ MyTelEeCTBYIOIIUX B OCHOBHOM paau OTabixa. [[pOTHBOINOIOXKHBIN
pe3ynbTaT CIPABEAJIUB /ISl CUJIbL, CBSI3AHHOW C OTpPaHMYEHUEM MoAauu. B yacTHOCTH, ISl CpeTHEro
Bo3pacTa U OusHec- cermeHTa BiusiHue COVID-19 na cHmkenue cmpoca cocrasiseT 97,8% ot
obmero cokpamienus, Toraa kak Biusare COVID-19 Ha orpannueHne mpeyioKeHus COCTaBIISACT
TONbKO 2,2%. OCHOBBIBasICh Ha 3TUX PE3YJbTATAX, MOXHO HPEIJIOKUTh ABUAKOMIIAHUIM
COCpPEIOTOUUTHCS HAa BO300OHOBJICHMM TOJETOB Ui MACCAKUPCKUX CErMEHTOB, B KOTOPBIX
CHHKEHUE CIOpoca B OCHOBHOM CBSI3aHO C OrPaHUYEHUEM NPEAJIOKEHHS, U COCPEIOTOYUTH
BHUMaHUE Ha BOCCTAHOBJIEHUU JOBEPHUS MACCAKUPOB ISl MACCAKUPCKUX CETMEHTOB, B KOTOPBIX
CHMWKEHUE CIIpoca B OCHOBHOM CBSI3aHO C BJIMSHUEM CHIDKEHHs cropoca. Takxke MOXHO
PEKOMEHI0BATh U JUIsl APYTUX OTPACiIeH MO UCIOIb30BAHUIO 3TOTO METO1A.

Metonmosorusi. B nanHoii cratee onenuaeM Biausaue COVID-19 Ha cripoc maccakupckoro
BO3AYIIHOTO TpaHcmopTa. Copoc Ha MacCaXXUPCKUW BO3AYLIHBIA TPAHCIOPT MOXKHO U3MEPUTH BO
MHOTHX (QopMmax, TaKMX KaK KOJHYECTBO 3alJIaHUPOBAHHBIX IMACCAXKHUPOB, KOJIUYECTBO
3aIlUIAHMPOBAHHBIX PEMCOB, MACCAXKUPO-KWIOMETPhl U KOMMEPUYECKHE MacCa)XKUpo-KUIOMETphl. B
3TOM HCCJIEAOBAHUHN MOJEIUPYEM pa3HbIE€ MACCAKUPCKUE CETMEHTBI OTAEIBHO U U3MEPSIEM CIIPOC
Ha CErMEHT IO KOJMYECTBY YHUKAIBbHBIX PEHCOB, BBIMOJIHEHHBIX KaXKJbIM MAacCaXHUPOM B ITOM
cermeHTe. OHO OTIMYAEeTCsl OT KOJMYECTBA PEMCOB, 3allJIAHUPOBAHHBIX WM BBINOJHEHHBIX
aBUAKOMIIaHUEH, MOTOMY YTO MEPBOE MPEAHA3HAYEHO YISl KaXJAO0rO OTAEIBbHOTO NMAaccakupa, 4To
OTPAXKAET €ro MKeJIaHHue JIETaTh, TOT1a KaK BTOPOE paCCMAaTPUBAET BCEX MACCAXKUPOB B LIEJIOM.

MeToa OLIEHKHM COCTOMT W3 YEeThIpeX MIaroB. Bo-mepBbIX, JeIMM MNaccakXUpOB HA pa3HbIE
CETMEHThI B 3aBHUCHMOCTH OT XapaKTEPUCTHK MacCaXUpoB. Bo-BTOpBIX, BbIOMpaeM MoOJIENH-
KaHAUJIAThl JJI1 MPOTHO3UPOBAHUS CHpoca I KaKJIOTO IMACCaKUPCKOTO CerMeHTa. B-Tperbux,
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MOJICIMPYEM JBa CLIEHapHUs JUIs EepHOJia MAaHAEMUU . B-4eTBepThIX, TECTUPYEM BO3MOKHBIC
MOJIETTU TIPOTHO3UPOBAHUS U TIPUMEHsieM HaunOomee d(h(HEeKTUBHYIO MOJIENb IS POTHO3UPOBAHUS
CIIPOCA HA KaKJIbIM MaCCa)KUPCKUN CEIMEHT B KaXA0M clieHapuu. Huke paccMOTpHUM KaxKIbIi 111ar.

[Har 1. CermeHTaIus naccaxupos.

[lepBbIii  mar -  CEerMEHTUPOBATh  IMACCAKUPOB  C  HUCIOJB30BAHUEM  JaHHBIX
710 TIepHo/Jia MMAHJIEeMUH .B aBHalMOHHOW  OTpaciiM  CETMEHTAllMsl  IMAacCAXHPOB  OOBIYHO
OCYIIECTBJISICTCSL MyTEM pa3ClICHUs] MacCaXUpPOB Ha 3apaHee OMpEJEICHHBIC T'PYMIIBI HA OCHOBE
XapaKTePUCTHK IMacCaXMPOB, KOTOpPHIE JOKa3ad CBOK JA((HEKTUBHOCTH B  OOBSICHCHHH
HEOJHOPOJAHOCTH TOBEACHUS TacCaXupoB. UTOOBI  paclIMpuTh NPUMEHUMOCTh METOJAa K
pa3IMYHBIM aBHAKOMIIAHUSM WIIA JIPYTUM OTpPAciisiM, B 3TOM HCCJIEIOBAHUH TAKXK€ BHIOpAIN 3TOT
MOIX0J1. XapaKTEPUCTUKN TMACCAKHUPOB, KOTOPHIC BIUSIOT HA TMOBEICHHUE MACCaXUPOB BO BPEMS
MyTEIIECTBUS, BKIIOYAIOT JeMOTpapuiecKue JaHHBIE MAaCCaXKUPOB, TAKUE KaK BO3PACT U yPOBEHb
noxoaa. Kpome Toro, 4ieHCTBO B MHOTOYPOBHEBOM MpOTrpaMMe JIOSIIbHOCTH, CTAaTyC 3aHATOCTU U
MIPUHAJIKHOCTh MACCAKUPOB K SMUTPAHTAM CTAHOBSATCS BaKHBIMHU JIETEPMHUHAHTAMU CIpoca Ha
noe3nku (Warburg et al., 2006; Adikariwattage et al., 2012; Kuljanin & Kali¢, 2015; Cook et
al., 2017 r.). [lomumo nemMorpaguyecKux XapakTEPUCTHK, TeorpadUuecKie XapakTepUCTUKHU, TAKUE
KaK JTaHHbIE O MECTOHAXOXJACHHH MACCaXUPOB (IIOMAITHUE TOYTOBBIE WHJEKCHI), MOTYT OBITh
Ype3BBIYAITHO TOJE3HBI IS d(PGEKTUBHON CErMEHTAIlMu TaccaxupoB W TapretuHra (Leung et
al., 2017 ). OnHako y Kax 0¥ aBHAKOMITAHUK OOBIYHO €CTh OJMH IICJICBOM MaCCAKUPCKUI PETHOH,
M3 KOTOPOTO TPOMCXOIUT OoJiee TOJIOBUHBI €€ pelicoB W maccaxxupos. Hampumep, Gomnee 80%
pericoB Air France-KLM otnpasnstorcss 3 EC, u3 Hux Oonee 50% - u3 @Dpanmum u
MpeAHa3HavYeHbl I (PPAHIY3CKUX MacCaXUpoB. Takum 00pa3oM, €Ciu eCTh JaHHBIE TOJBKO 00
OJIHOW aBWAKOMIIaHWHU, Teorpaduyeckas HHPOPMAIHMS MOXKET OKa3aTbcs HEdIPPEKTUBHOW st
CEerMEHTAlU NaCCaKUPOB.

[ar 2. Beibop Moy mporHO3UPOBAHMSL.

Bropoii mar - BeIOpaTh MOJENH-KaHAWJATHI AJsl MMPOTHO3UPOBAHUS CIpoca I KaxJI0Tro
MacCaXKUPCKOTO cerMeHTa. BriOOp Mozjenu NpOTHO3UPOBAHMS 3aBUCUT OT HAJIWYMUS JaHHBIX U
MacmTaboB MpoOsieMbl. [[1s KpaTKOCPOUHBIX MPOTHO30B C JaHHBIMM BPEMEHHBIX PAIOB YacTo
UCnoJib3ytoTcs Takue wmojenu, kak AR, MA u ARMA. Korna nanHsie BpPEMEHHBIX PSJIOB
[IOKA3bIBAlOT  CBUJAETEJIBCTBO HecTalMOHapHOCTH, Mojaenb ARIMA  gaBisercs  Xopolunm
ka"auaaToM. Koraa B JaHHBIX BPEMEHHBIX PSAIOB IPUCYTCTBYET CE30HHOCTh, MOYKHO MCIOJIb30BaTh
ce3oHHyto Mojieib ARIMA (SARIMA).

Mogens SARIMA yuYuTBIBa€T CE30HHOCTh JAHHBIX IMYTE€M BKJIIOUEHHS JIOMOJHUTEIIbHBIX
ce30HHBIX wicHOB B Mozaeidb ARIMA (Iamuminbton, 1994 ). AR-uacte ARIMA ykasbiBaer, 4To
pa3BHUBAIOIIAsICSl  MHTEpECylollas IMEpEeMEHHas perpeccupyer Ha CBOMX  COOCTBEHHBIX
3ama3japIBaolux 3HaueHusx. Yacte MA yka3bIBaeT, 4To OMMOKAa PErpeccHH MPEACTaBIsSeT cOOOi
JTUHENHYI0O KOMOMHAIIMIO YICHOB OLIMOKH, 3HAYEHUS KOTOPHIX UMEIH MECTO OJHOBPEMEHHO U B
paszHoe BpeMs B MPOIUIOM. YKa3bIBaeT, YTO 3HAUCHUS JAHHBIX ObUIM 3aMEHEHBbI Pa3HHUICH MEXIy
X 3HAYEHUSMHU W MPEIbIAYIIMMHU 3HAYEHUSMU. DTOT MPOLIECC CPABHEHUS MOXHO BBINIOJIHSITH
HECKOJIBKO pa3, 4TOObI MOJIENIb KaK MOXHO Jy4Ille COOTBETCTBOBAJIA JAHHBIM.

Ce30HHass 4acTb MOJENIM COCTOUT M3 YIEHOB, KOTOpPHIE OYEHb IMOXOKU HA HECE30HHBIC
KOMIIOHEHTBl MOJIENIM, HO BKJIIOYAIOT CABUIM CE30HHOIO Iepuoja Hazana. Ilepex mpuMeHeHunem
MoOJeNu-KaHAuaaTa JUisi [POTHO3MPOBaHHMS  OyAyIIero crpoca BaXHO MPOTECTUPOBATH
MPOU3BOIUTENBHOCTh MOJEIM C UCHOJIb30BAaHMEM MCTOPUYECKUX JaHHbIX. B cioywae, ecnu
M3MEpEeHUs TOYHOCTH TOKa3bIBAIOT MIIOXYI0 pabOTy MOJIENH, CIeIyeT BbIOpaTh albTepPHATUBHBIE
BApUAHTHI.

[ar 3. MoaenupoBaHue creHapus.

Tpernii mar - CMOAEIMPOBATH [BAa CLEHApHs Iepuoja naHaemuu . llepssiii creHapuii -
9TO OOBIYHBIN CIIEHApHil, M TPOTHO3 B STOM CIICHAPUU MPEJICTABISAET KOJIUYECTBO PEHCOB, KOTOPHIE
KK MMacCaKUPCKUM CErMEHT COBEPIIMT B HOPMAJbHOW CHUTyallMd, Mpeanoaras, 4uTo
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MACCAXHUPHI CIEAYIOT CBOEMY OOpa3ily IMOBeACHUS. DTOT IMPOTHO3 CIYKUT 0a30BBIM H OyAeT
CpPaBHMBATHCS C IPOTHO30M B JIPYrOM CIIEHAPUU U C PEAIbHOM cuTyauueu. Bropon cueHapuii —
NaHAEMHUsl ClieHapuil. B 3TOM cuieHapuu 1aeM onpezesieHHblE MapLIPyThI 110JIETAa HEJOCTYIIHBIMU B
COOTBETCTBUU C JACUCTBYIOIIMMH OTPAaHUYEHUSMHU Ha IOE3]KU, U IPOTHO3 3[ECh IPEICTaBISAET
CIPOC B CUTYallUH, KOI'JIa MacCaKUphl CIEIYIOT CBOEMY 00paslly MOBENEHUs 0] BO3JECHCTBUEM
ONpEJENIEHHBIX OrPaHWYEHUM Ha MOE3AKHM M IpelrosiaraéM, 4To BbIOOp Mapuipyra IojeTra
Iaccakupa OCTAaHETCs] TaKUM e, KaK M paHbllle, IPU OLEHKE BIUSHUS OIpPaHUYECHMs] MaplipyTa
MoJIeTa Ha CIPOC; TAaKUM 00pa3oM, 3TO BO3JEHCTBHE MPOMOPIHOHAIBHO MPEABLAYIIEH JacToTe, ¢
KOTOpOl ~ maccaxupbl Jeread 1o Mapupyry. W nonumaem, dYTo 3TO  CHIIBHOE
npenmnosoxenue. OQHAKo, TMOCKOJIbKY MaHJAEMHsl TEpPHOJ, KOTOPBIH BBIOMpaeM B O3TOM
uccienoBaHuy, uTes Beero 3 mecsna (¢ 1 mapra o 31 mas 2020 1.), ¥ UMEHHO B IIEPBbIE MECSIIbI
MaHAEMHUH O0>KHMJIaeM, 4TO BBIOOp MaplIpyTa IoJieTa MaccaXXupoB, OCHOBAHHBIM Ha UX COOCTBEHHOM
KEJIAHUU JIeTaTh, HE M3MEHHUTCS. DTO MPEIIOJIOKEHUE moMoraeT oTaenuTh Biusaue COVID-19,
CBSI3aHHOE C OTpaHHYCHHEM TpemioxkeHus, oT BozneicTBuss COVID-19, cBszanHoro ¢ majaeHuem
cupoca. UtTo6sl cMoOzenMpoBaTh OrpaHUYEHHMs] Ha TMOE3AKH, KOTOpble MMEIM MECTO B
MepHO/I MaHIEMUU HEOOXOAUMO coOpaTh JaHHbIE O JOCTYITHOCTH MAapUIPYTOB MOJIETOB. DTO MOXKHO
cAenaTh MmyTeM cOopa OO0IIenoCTyIMHOW WH(POpMAUU 00 OTpaHWYCHHUSX HA MOE3/KH, HAIpUMeEp,
00BsBNIEHUI aBUakoMIaHuii 00 oTMeHe pericoB. OnHako coOpath 3Ty HH(GOPMAILIUIO HETPUBUAIBHO.
ar 4. CpaBHeHHE TPOTHO30B.

[locnenuuii mar - npuMeHuTh HauOosiee IPPEKTUBHYIO MOJIENb MPOTHO3UPOBAHUS IS
MIPOTHO3UPOBAHUS CIIPOCAa Ha KaXKIbIM MACCaXXUPCKUM CErMEHT B KaXJoM cueHapuu. CHauvana
MOJIy4ae€M TPOTHO3 B CLIEHAPUH OOBIYHOTO PA3BUTHS, HCIONB3YsSd HCTOPUYECKHM cIpoc s
Kaxgoro cermeHTa. CpaBHMBasi MPOTHO3 B OOBIYHOM CIICHAPUU BEJCHUA OW3HEca C peajbHOM
cutyanue, BbeBoAUM ABosikoe BiausiHMe COVID-19 Ha cnpoc Ha maccakUpCKUW BO3AYLIHBIN
TPaAHCIOPT, MpeArnosaras, 4yTo MaccaXupbl OyAyT cieloBaTh CBOEeMYy OO0paslly MOBEICHHS, €Clu
naHjgeMuu He ObUI0. B mporHo3upoBaHMM BpEeMEHHBIX PSIOB HCIOJB3YIOTCS OJHOMEpPHBIE
MOJIETHBIE TaHHBIE, U HAJIMYME MapUIPyTOB I0JIeTa HE paccMaTpuBaeTcsa. UToObl MOJTyYUTh IPOTHO3
B CLICHApWUHU MTAHJIEMHUH, CHayaja ONpEIEIsieM MOJENIb IOBEICHUs MacCaXUpPOB C TOYKU 3PEHUS
BbIOOpa MapuIpyTa IMoJjieTa, a 3aTeM KOPPEKTHUPYeM IPOrHO3 B OOBIUHBIN CIEHApUN C y4EeTOM
BJIMSIHUSI OTPAHUYEHMS Ka)KJIOT0 Maplipyra rnojera Ha crpoc. He Bce orpaHudeHus o Mapupyry
[0JIeTa OJMHAKOBO BIIUSIOT Ha crpoc. OrpaHMYeHHsl Ha NOMYJISPHBIX MaplipyTax IMPUBOIAT K
0oJiee cepbe3HBIM IOCIEACTBUSAM, YeM OTpaHWYCHHS Ha MEHee MOMYJSpHbIX Mapuipyrax. Kpome
TOrO, OrPAHMYEHNE HAa KOHKPETHBII MapuIpyT IOJIETa MOKET MO-Pa3HOMY MOBJIMATH HA CIIPOC Ha
pasHble MacCaXUPCKHE CErMEHTHI, IOTOMY YTO HE BCE CErMEHThI OYAyT JIeTaTh MO MapuipyTy C
OJMHAKOBOM YaCTOTOMH.

Br16op mapiipyra mosjeta a1 Kaxa0ro MacCakKUPCKOTO CETMEHTa MOKHO OIPEAETUTh IyTeM
pacdyera 4YacTOTbl, C KOTOPOM JTOT CErMEHT JIeTaeT M0 KaXJIOMy MapuIpyTy IOjieTa, C
HCIIOJIb30BAHUEM UCTOPUYECKUX JTAHHBIX. B crieHapuu nanaeMuu BIUsSHUE OTPaHUYEHUs MapIIpyTa
Ha CIPOC HA CErMEHT YYMTHIBAET KaK JIOCTYIHOCTb MapLIpyTa, TaK U MPEbIAYIIYI0 YaCTOTY, C
KOTOPOM CErMEHT JieTeN Mo 3ToMy Mapupyty. Hanpumep, eciiu cerMeHT BbINONH:I pelic u3 AMS B
BRU, 30% BpemeHu paHee U B epHO/]] MaHAEMHUHU PEHCHI 10 ATOMY MapUIpyTy ObUIM OTMEHEHBI Ha
90% no cpaBHEHMIO C MIPEABIAYIIUM PACIMCAHUEM, TO BIMSHHUE 3TOTO OTPAHUYEHMS Ha MOE3/IKH Ha
CIPOC HA 3TOT MACCAKUPCKUN CErMEHT, U3MEpsSEeMOe KOJMUECTBOM COKpAIIEHHBIX pelcoB, Oyaer
skBUBajeHTHO 3% x 90%nporno3y crpoca B OOBIYHOM OusHece cuenapuil. IIpornos
IJIsI CIIeHApHs IaHAEMHH aeTcs ypaBHeHuHeM ( 2 ):

Iy
- Ar'I.';Dr
)

r=l

T L
A.';‘h" r (2)

rac 'F:?- IIPOTrHO3 KOJIMYCCTBA pe17100B U TaCCaXXUPCKOTO CEIrMEHTA B CHEHAPUU IMaHIACMUU, Fﬁ’-
9TO IMPOTrHO3 KOJIHUYCCTBA pCﬁCOB U1 TaCCaXXUPCKOTO CETMEHTA B O0OBIYHOM ClICHApHU BECACHU A
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61/I3Heca, ‘['.';- 9TO KOJMYCCTBO MAPUIPYTOB, II0 KOTOPBIM $PAHCC BBIIOJIHAJICA HaCCB,)KI/IpCKI/If/'I

CErMEHT, Arls- kommuecTBO pEHCOB IO MAapUIPYTY, BBIIOJIHEHHBIX FIIACCAKUPCKUM CEIMEHTOM §

paHee, AssBIeTCS OOIIMM KOJIMYECTBOM PECOB, BBIMOJTHEHHBIX NACCAXUPCKMM CETMEHTOM S,
o,

1 N.paccUuTHIBAET AOCTYIHOCTbh MaplIpyTa noJiera rB nepuoa nanaemuu (cM. Hlar 3 merona).

Bnusinue orpaHuueHusi MaplipyTra IoJieTa Ha CHpOC JJIsl MAcCaKUPCKOTO CErMEHTa TaKkKe
MOKHO OLEHHTH, HAPSAMYI0O YMHOXKMB JIOCTYITHOCTH 3TOT0 MapIIpyTa Ha HPOTHO3 CIpoca s
sToro mapmpyra. OfHako Toraa noTpedyeTcsi MPOrHO3UPOBAaHNE Ha YPOBHE MapIIpyTa TOJETa, TO
€CTb IMPOTHO3 cCIpoca Ui KaXJOT0 MaplipyTa HojJeTa M IS KaXIO0ro IacCakUpCKOTo
cerMeHTa. [loTeHIManbHbIl HEJOCTATOK ATOr0 MOJAXOJA 3aKJIIOYAeTCsl B TOM, YTO MOJKET
OTCYTCTBOBATh JIaHHBIE BPEMEHHBIX pAIOB 00 YypPOBHE Mapuipyra I[ojleTa B Tpeaenax
MaCCaXKUPCKOTO CErMEHTa, u, CJIEIOBATEIIBLHO, MIPOTHO3 MOXeET OBITH
HETOYHBIM. B cuieHapuu maHIeMUM yYUTHIBACTCS ~ BIMSHUE  JOCTYITHOCTH  PEWCOB  Ha
cupoc. CpaBHMBasi ~ NPOTHO3 B CLICHApUM OOBIYHOIO  BEJEHMs ~ OM3HEca C  MPOTHO30M
B CLIEHAapHUM MaHjeMuu, Takke BbliBUIM BiausHue COVID-19, cBszaHHOEe ¢ oOrpaHuyeHHEM
npeuiokeHusi. CpaBHUBAs TPOTHO3 B CICHAPHU NMAHJIEMHUH C PEANbHOW CHUTyalued, eciu B
peanbHON CUTYalllu CYIIECTBYET MEHbBIIIEeE KOJTMYECTBO PEHCOB, 3TO MOXKET OBITh CBSI3aHO C HU3KOU
rOTOBHOCTBIO K moJeTaMm. ClieoBaTeNbHO, pa3HUIla MEXIy MPOTHO30M CLIEHApHs MaHJIEMUU U
(akTUYeCKMM KOJIMYECTBOM peiicoB 3akiouaercss B BosaeWctBun COVID-19, cBsizanHOM C
MaJIeHUeM CIipoca.

3akiro4yeHue. DTU UCCIIEJOBAaHUE HE OCBOOOXKIEHO OT OrpaHUYEHUN, MHOTHE M3 KOTOPBIX
OTKPBIBAIOT BO3MOXHOCTH JUIsi OYAYIIUX HCCIeAOBaHUI. BO-TIepBBIX, MOCKOIBKY 3TH JaHHBIC
B3SIThl U3 MPOTPAMMBI JIOSUIBHOCTH aBUAKOMITAaHUH, YUUTHIBAEM TOJBKO TE€X MAcCaKUPOB, KOTOPHIE
3aperucTpUpoBaHbl B 3TOM MporpaMme. XOTs MacCakKUpbl, HE SBISAIOLIMECS UICHAMH, YacTo
SBIIIOTCSL TEMH, KTO PEIKO JIETalOT C aBHAKOMIIAaHWEW, MHTEPECHO H3YYUTh, U3MEHHUTCS JIH HX
MOBeICHHE BO BpeMms nmanaemuu. Eciv aBuakoMmaHusi CMOKET OTCIIEKUBATh HCTOPHUIO TOJIETOB
MacCaXKUpPOB, HE SBISIOLUIUXCA WIEHAMH, 3Ta TpyIIa MacCaKUPOB MOXKET OBbITh BKJIIOUYEHA B
Oyaymue wuccienoBaHus. Bo-BTOpbIX, A3TH JaHHbIE TMOJY4YE€Hbl OT OJHOW aBUAKOMIIAHWH,
OOJILITMHCTBO peticoB koTopod BbuteraeT U3 EC (B wactHocTH, m3 DpaHnum) m OOJBIIMHCTBO
MaccaxupoB sBJstOTCS  pesuaeHTaMu EC, W mosToMy HE YYUTHIBAUM MPOUCXOXKACHUE
reorpaduueckoil nHpopMaluu 0 peiicax UM Maccakupax MpU CerMEHTAlMU MaccaKupoB. Takas
nHpopManuss MOXKET ObITh 3(PPeKTUBHOM IS OOBSACHEHHS] HEOJHOPOJHOCTH TIOBEACHUS
naccakupoB. B Oyaymiux w#ccieoBaHUAX MOXKHO OyJIeT HCIOIb30BaTh JIAHHBIE HECKOJBKHX
aBHMaKOMIAaHUW U BBIACHUTH, oka3biBaeT Jin COVID-19 naBoliHoe BiMsHUE HA ACCAKUPOB B Pa3HBIX
peruoHax.
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KBLITY AJIMACYIBIH KAPKBIHIBLIBIF BI
WHTEHCUBHOCTD TEIVIOOBMEHA
HEAT EXCHANGE INTENSITY

Anaarna. Makamana KOHBEKTHBTI KbUTy OCpyAi KapKbIHAAHABIPYIBIH OPTYPIl dIicTepiHe
II0JTy KacaiJIbl, AKCIIEPUMEHTTIK KOHJIBIPFBI MEH 3€pTTEy OMICTEMEC! Kacayabl, XbUTy Oepyl
KapKBIHJIATY 9ICTEPIH KOJIAAHY IBIH THIMIUIITIH 3€pPTTeYAIH aAblH-aja HOTHXKeIepl KeATIpUIIi.

Kyprizinren Tannay arblHHBIH JAMUHAPJIBIK PEKUMI Ke3iHIe KaHamaa (KyOwIpia) *KbUTy
anMacy YIeTKIm peTiHae cantamMa KabaThlH KOJJIAaHYAbl YCBIHYFa MYMKIHIIK —Oepeni.
Cantamanappl KOJIJIJaHy TIPOLIECTIH JKOFaphl THIMAUIITIHE dKeJIce Jie, canTamaliap THApaBIuKaIbiK
kenepri KodhGUIMEHTIHIH eA0Yip )KOFaphl MOHAEPIHE He, oJIap KeHOip Karaaiiapaa OesmeKTepaiH
Oepiny JKbUIIaMIBIFBIHBIH KOA(h(UIIMEHTIHE KapaFaHia eoyip Te3 apTajbl.

CoHIIBIKTaH XbUTy Oepyal MHTEHCUBTECHIIPY MIHIETI MPOLECTIH KAPKBIHIBLUIBIFBIH OapbIHIIIA
apTThipa OTBIPBIN, KYIIEHTKIMTEpl Oap apHamapaarbl THAPABIMKAIBIK KeIepriHi OapbIHIIa
a3alTaThIH MPOLIECTEPIl )KYPTi3yI1H OHTANUIIBI JKaFTalJIapblH 13/IeyTe NCHiH a3asiIbl.

ConppIKTaH, eH THIM/1 KYHIeUTKIITepAl Tanaay OyKil SHEPTeTUKAIBIK KOHIBIPFHI YII1H JKaH-
YKaKThI TaJIay HET131H/IE JKacallybl KepeK.

Tyiiin ce3mep: KbUTy aiMacy, KapKbIHIBLUIBIK, KYOBIP, )KbLTY KyaThl.

AnHoTauus. IIpoBeneH 0030p pa3IUYHBIX METOJOB MHTEHCU(UKAIMUM KOHBEKTHBHOTO
TeIIoo0OMeHa, pa3paboTaHa SKCIEpUMEHTallbHAas YCTAHOBKA M METOJAMKAa MCCIIEOBaHUS,
IIPUBEJICHBI NIPeBapUTENIbHbIE Pe3yIbTaThl Hccae10BaHus 3()(HEKTUBHOCTU MPUMEHEHHUsS METOJIOB
MHTEHCU(UKALIUH TEIUIOOTAAYH.

IIpoBeneHHBI aHAIN3 MO3BOJSET PEKOMEHIOBATh HMCIOJIb30BAaHUE CIIOS COIUIA B KAa4deCTBE
yCcKOpUTeNs TeriooOMeHa B KaHajie (TpyOe) mpu JlaMHHapHOM pekume noTtoka. HecMoTps Ha To,
YTO MPUMEHEHHE HAacaJOK NPUBOAUT K BBICOKOW 3()()EKTUBHOCTU Mpolecca, HACaJKU HMEIOT
3HAYUTENbHO 00Jiee BBICOKME 3HaueHHs Ko3(h(UIMEeHTa T'UAPABINYECKOTO CONPOTHBIIECHUS,
KOTOpPBbIE B HEKOTOPBIX CIydasX YBEIMUMBAIOTCS 3HAYUTENBHO ObIcTpee, 4YeM KOA(pQUIHUEHT
CKOPOCTH ME€peaay 4acTull.
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[TosToMy 3aaua MHTEHCU(UKALUHU TETTIOOOMEHA CBOJUTCS K MOMCKY ONTUMAIIBHBIX YCIIOBUI
BEJICHUS MPOIECCOB, MHUHUMM3HPYIOUIMX THUIPABIMYECKOE COMPOTHBIEHHE B KaHalIax ¢
YCUIIUTCIIAMA, MAKCUMU3UPYSA UHTCHCUBHOCTD IIpOLEccCa.

[TosTomy BBIOOp Hambonee H(PQPEKTUBHBIX YCWIHTENCH MOJDKEH OBITh CleNaH Ha OCHOBE
KOMIUIEKCHOTO aHaJIM3a BCeH YHEPreTUIECKOH YCTaHOBKH.

KuioueBble ciioBa: Teriio00OMeH, MHTEHCUBHOCTD, TPyOa, TEIIOBas MOIITHOCTb.

Abstract. A review of various methods of intensification of convective heat transfer has been
conducted, an experimental setup and research methodology have been developed, preliminary
results of a study of the effectiveness of heat transfer intensification methods have been presented.

The analysis allows us to recommend the use of the nozzle layer as an accelerator of heat
transfer in the channel (pipe) in the laminar flow mode. Despite the fact that the use of nozzles leads
to high process efficiency, the nozzles have significantly higher values of the hydraulic resistance
coefficient, which in some cases increase significantly faster than the particle transfer rate
coefficient.

Therefore, the task of intensifying heat exchange is reduced to finding optimal conditions for
conducting processes that minimize hydraulic resistance in channels with amplifiers, maximizing
the intensity of the process.

Therefore, the choice of the most effective amplifiers should be made on the basis of a
comprehensive analysis of the entire power plant.

Keywords: heat transfer, intensity, pipe, heat output.

Kipicnme. Xputy anmacTBIpFBIIITAp SKOHOMHUKAJBIK KBI3METTIH KONTETCH calalapblH/A,
JHEPreTHKa, XUMHs, MYHal ©HJey, TaMaK ©HepkociOi, TOHA3BITKBIII JKOHE KPUOTEHIIK
TEXHOJIOTHUSIIAP, JKBUIBITY, BICTHIK CYMEH JKa0IbIKTay KOHEe KOHIUIIMOHEPIICY KYHenepinae KeHIHeH
KOJIMaHbIaabl. KypBUIFBUIApABIH KyaT KEpHEYIHIH 6©cyiHe, KyHenepal peTTeyAiH MYMKIH
peKUMICpIHE KOWBUIATHIH TaJlANTapIblH apTyblHA OalIaHBICTHI JKbUTYy OepyIli KapKbIHIATYIbIH
BIKTUMAJI TIPOIIECTEPIH 3ePTTEY MAceseci 6Te MaHbI3Abl. KapKbIHIBUIBIK MPOIIECTEPiHE OaliIaHBICTHI
KBUTY aJIMaCTBIPFBIIITAP/IBIH MAacCCAIbIK CHITATTaMalapbIHBIH TOMEHJCYl ocipece SHEeprusl YIIiH
YJIKeH MaHbI3Fa He.

Marepuasgap MeH dicrep. Mep3iMai CakMHAIBI MIBIFBIHKBI XKepJIepAl maigaiany Ke3iHe
XKbLUTYy Oepy/ll KYIIEHTy; KyObIpiapiarsl aFbIHIbI Oypay.

Op TYp:i KbUTy aJMacy amnmaparTapblH KYpy *oHE MNaijanany ToxKipuOeci KepceTKeHIEH,
Ka3ipri yakpITTa 931pJICHTeH XbUTy Oepyil KapKeIHAATY 9AICTEpl KYPBUIFbUIAPBIH OIIIeMIepl MECH
METaJUT CHIUBIMIBUIBIFBIH (MaccachlH) OIp/iel JKbUTy KyaThl MEH CAJIKbIHAATKBIIITApPIbl aigayra
KOJIJITAaHBUTATBIH KYaTIIeH YKCAC CEPHUsUIBI MIBIFAPbUIATHIH KYPBUIFbUIAPMEH calbIcThiprana 1,5...2,0
ece JKOHE 0JIaH Ja Kell TOMEHJIETY/1 KaMTamachi3 etefi. Ka3ipri yakbITTa KOHBEKTUBTI JKbLTy Oepy/ai
KApKbIHAAHJBIPYIBIH ~ OPTYPJi  OMICTEpl  YCBHIHBUIFAH KoHe 3epTTenreH. bip  dazansl
CAJIKBIHJIATKBIIITAP/IBIH aFbIHBIHA KATBICTBI JKEep OeTiHaeri TypOynu3aropiiap, TEricTey, aFbIHIIbI
CIHpalibbl KaObIpFajapMeH, OypaHaaibl KYPBUIFbUIAPMEH, KaHalFa Kipe OepicTe OpHAThUIFaH
Oypay, CYWBIK arblHFa T'a3 KOMIPIIIKTEPiH apanacThIpy, ra3 arblHbIHA KATThl OOIIIEKTEp HEeMece
CYMBIKTHIK TaMIIbUIAPKI, JKBUTYy ajaMmacy OeTiHIH alfHamybl HeMece IIpUIAeyi, CalKbIHIATKBIIITHIH
MYJIBCAIUACHI, DJEKTPOCTATHUKANBIK OPICTEP/IIH aFbIHbIHA 9cep €Ty, IIeKapajblK KadaTTaH arbIH]IbI
COpY, PEaKTHBTI XKyHenep KOJAaHbUIaAbl. Op TYpii dAicTep YIIIH MHTEHCUBTEHIIPYIIH THIMIUIIr
aliTapiabIKTail op TYPJi DHEPTHsl MIBIFBIHAAPBIMEH epeKiieneHeal. Mep3iM/li CaKUHAIIbI [IBIFBIHKBI
XKepiepal maijanaHy KesiHAe Kbuly OepyaAi Kymenty (cyper. 1). Byin MHTEHCUBTEHIIpYIiH €H
THIMJII JKOHE 3epTTeNreH 9JicTepiHiH Oipi. ATa KeTy KepeK, CaKWHallbl OMBIKTapbl opay eTe
TEXHOJIOTHSUIBIK, OUTKEH1 0J1 KYOBIpIapbIH CBHIPTKBI TUAMETPIH apTThIpMAiiibl, Oy KyObIpIapibl
TBHIFBI3 OailaMaapaa KOJJaHyFa KOHE JKbUTY alIMaCTHIPFBIITAPBI KYPACTBHIPYABIH KOJIAHBICTAFBI
TEXHOJIOTHSICBIH ©3repTreyre MyMKiHIiK O6epeni. Cakunanbl quadparmanap MeH oMbIKTap KaObIpra
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KaOaThIHJIaFbl aFbIH/IBI TYPOYJICHTTEH/ 11 ’KOHE KYOBIpJIapIbIH CHIPTHIHAA JKOHE IIIHAC KbUTY Oepyi
KyIIenTe .
Hatukenep xoHe TaJKbLIAYJIap
T et T e Wi il B |

IS __g
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Cyper 1 — Cakunansl ToceMi 6ap KYOBIPIBIH OOMIBIK KHMACHI

Cakunansl TypOynu3aTopiaapsl 6ap KyObIpiap yiiiH re PeliHOIb/IC CaHbIHAH XBLTY Oepy KoHE
TUIPaBIMKANBIK Keepri koapduuueHTTepit, t/D TypOynu3aTopiapbelHbIH OpHAIacy KaJaMbIH XKoHE
d/D TypOynu3aTOpbIHBIH OWIKTIIH aHBIKTAy YILIIH KallbUlaMa TOYENJUTIKTEp anblHAbL. Re xkoHe
& JKBUIIAMJIBIKTHI €CETITey Ke31H/Ie aFbIHHBIH KBUIAM/IBIFBI TETIC apHAJIAP/IBIH OTY KMMAChl apKbLIBI
aHbIKTaNaabl. ['a3map/ipl KbI3ABIPY XKOHE CaJIKbIHIATY KE31HAE OpTalla >KbUly OepyAlH TIxipuOemik
nepekTepi 12% Kare 007aThIH bopMmynanapmeH KaJMbUTaHAbL:

N IgRe,—4. -18.2(1-d / D)'"
Nu__|,,1gRe, 6 3-2.exp 18.2(1 z(l)wD)
Nu,, 35 (t/ D)~

(bopmyna d/D=0,88...0,98 xone t/D=0,25...0,8 ymiin »xapamisl).

MNu |14 18Re 46013331 163314 +17.33-3.33L
Nu,, 30 D D

(bopmymna d/D=0,88...0,98 KOHE
t/D=0,8...2,5 ymIin x&apampl)

Exi ¢dopmymnana ga Re caHbl Ta3aplH opTalla MaccajblK TeMIepaTypachlHIa ajbIHA[bI.
YKorapsina kenripinren gopmynanap cangap Re = 10* — 4 - 105 ayksIMBIH/A KapamIbL.

I'uapapaukansIK  Kezepri  koadduuuenTtrepi OoifbiHma ngepektep Re = 10% —4-10°
nrarnaszoHbiHaarsl +12% KeU1gaMIbIK KaTelriMeH sKalnbUIaHa bl

- d/D=0,9...0,97 xone t/D=0,5...10,0 ymin

1.65 _ 1,32
iz[H]OO(lgRe 4,6)(1-d /D) ]CX [M}

. exp(t/ D)% (t/ D))"
£ :% M, myHga n = 0.14 razmapapl KbUIBITY YIIiH, n=0 ra3mapipl CaaKbIHIATY
Re™™ | pu, yiiH, n=1/3 cyWbIKTBIKTap/bl KbUIBITY YIIiH — - d/D=0.88...0.98 xone t/D=0.5
YIIiH
L ISRE;__"“(’ (13— ld/D=093))expl20.901 -/ D)
Sea 3452 46

10°

- d/D=0.9...0.98 xone t/D=0.25 ymrin

g lg Re—4,6
=|]1+=

Sra P Rt.:
10

(3d /D —-2)(2,5-1,5d / Dyexp[17(1-d / D)"***

Exi dopmymama ga Re caHbl Ta3aplH opTamia MaccalblK TeMIepaTypachblHAa ajbIHAIbI.
YKorapeia kenripinren popmynanap Re = 10* — 4 - 10° cangap ayKbIMBIH/IA KapaM/Ibl.

Bypannanel enaipMenepaiH koMeriMeH KyObIpiaapIarsl aFbIHABI aitHAIBIPY. AFBIH OypbUIFaH
Ke3/1e JKePTuTIKTI KaObIpFa *KbUIIaMIBIFBl apPTHII, KAl aFbiM e3repeni. KyObIpiapaarsl arbIH]IbI
Oypay OypaiFaH Tacmajap MeH IIHEKTep/Ii KOJIIaHy apKbUIbI JKy3ere acbipbuiaasl. COHBIMEH Katap,
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OJl TAaHTCHUHUAIbl JKOHE OCHTIK >KBUINAMJBIK KOMIIOHEHTIHIH apaKaThIHACBIHBIH TYPAaKTHUIBIFbIH
KaMTaMachl3 eTeTiH KYObIPbIH OYKLI Y3bIHBIFBI OOMBIHINA Y3IIKCI3 CAKTaIa Ibl.
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Cypert — 3. bypanran nenracel 6ap K¥6mpz{a KaiiTajilaMa aFbIHIapbIH Tali1a 00Ty cXeMachl.

AFBIH KOJJICHEH KWMaJa TacmaMeH OypanFaH Ke3[e, KbICBIM TPATueHTIHIH OpeKeTi
HOTWIKECIH/IE CYUBIKTHIK Tepudepusiaan opraibikka eteni. CoHbIMEH KaTap, IieKapa KabaTbIHIaFbl
CYHMBIKTBIK aFbIHHBIH ©3€TiHE eHeli. byl Ko3raibicTap TOPT KyHbIHIBI aiiMaKThIH Haiaa OoybIHA
okeneni (cyper. 3) xblTy Oepyi KYHIEUTYre BIKIAA €TeTIH KOHE OPTaJbIKTaH TEIKIIl KYIITEPAiH
ocepiMeH Oipre mekapa KaOaTbIHBIH KaJbIHIBIFBIH a3aifraapl. KyWbIHABI apanacTblpy COHBIMEH
karap Re ximi caHmapeiMeH TypOYJICHTTI TOKTBIH IMaiia OoJiyblHA BIKHAT eTefl. JKbury
aIMaCTBIPFBIIITAPAFbl CAJIKBIHAATKBIIITAPABIH TYpOYJIEHTTI aFbIMbIHA AapTHIKIIBUIBIK Oepineni,
OUTKEeH1 OJ JIaMHHAPIBIK PEKUMIE KaparaHaa JKbUIy anMacy JIeHreil MEH KBICHBIMHBIH JKOFally
MeJIIepi apachblHIaFbl KaTBIHACTHI THIMIIPEK ereai. Amnaiina, JTaMUHAPIIBIK JKOHE OTIIeIN aFbIHIap
KBUTY alIMacy >Ka0JbIKTapbIHBIH apHaJapblH/Ia €CeNTEIMETeH KYMBIC PeXUMICPIHAC /1€, KaIbIIThI
naiijanany peXuMAEpiHAe e JKy3ere achlpbulajibl. JlaMuHApIbl aFbIM PEXUMICPIHIE HKBUTY
OepyliH aHBIKTAUTBIH MEXaHU3MI JKbUTY ©TKI3TIIITIK O0JbIT TaObUTa bl (aFbIM O0IBIMEH, KaObIprara
KaJBINThI), COHJABIKTAH JKbUTy O€py KapKbIHIBUIBIFBI CANBICTBIPMaNbl TypAe a3. TypOyneHTTi
arbIHHAH alibIpPMAIIbUIBIFbI, JIJAMUHAPIIBIK (OTIEN) aFbIM/Ia KaHAJIJAFbl JKbLTY KeJIeprici OHbIH OYKLI
KeJIJIEHEeH KMMachl OoibIHIIA OipKenki OesliHe ], COHABIKTaH JKbUTy Oepy/li KYHIEHTY YIIiH KaObIpra
arbIMBIHBIH KE€H aliMarblHa ocep €Ty KakeT. PexxumaepniH oOchl cajachlHJIAFbl JICHTAJBIK
OypbuIFbIIITAD ocipece THiMAL. JlamMMHapiabplK TOK YIIH Oypay KaJamJapbHBbIH JHAara3oHbl
s=(6...10)D. op Typai xKyMbIcTapjia >XYpPri3UIr€éH TajiJjay re CaHbIHbIH ©CyIMEH OTHeli >XoHe
TypOyNneHTTI pexumaepae OypayblliTap apKbUIbl ajblHFaH KbUTy O€pyAiH JKOFapblIaybl
alTapibpIKTall TOMEHJIETEHIH KopceTe i, COHJBIKTAH KyObIpJaFbl aFbIH YIIIH YyJIKeH Re canmapbinia
OypayblIIThl MaiifianaHy YCbIHbIIMaWbpl. Crupanbabl LIBIFBIHKBI XKOHE cepinmeni Kipictepi 6ap
apHanap. Choupanbasl ChIM cepinmenepi JKbUly aJMacTBIPFBIIITAp/Aa KEHIHEH KOJAAHBLIA/IbI.
Crnupanbpl CbIM TypOyIU3aTOpJIapbl aFbIHHBIH KaObIpra OelliriH TypOyiu3alusiiayMeH Katap,
OYKLT aFbIHIBI ©3 OCIHE aifHaNbIpa/ibl: ciupaibabl cbiM cepinmenepin H. B. 3o3yneii xone U.H.
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IlIkyparoB., 3. Haraokwii, B. M. A3apckoB, Knadak »xoHe T. 6. SKCIIEPUMEHTAJIBI TYpJE 3€PTTEI.
4-cypeTTe ciMpalibbl CHIM cepimenepi YChIHbIIFaH.

W~

i,
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Cypert — 4. KyObIpnarsl cepimme.

ChiMabl KipicTipy KYOBIPBIHBIH HETI3r1 MapaMmerprepi: KyObIpAblH auamerpi D, ChIMHBIH
muamerpi d, CBIMIBI KIPICTIpY S KaJambl, CHOUpPaib OYpbUIBICBIHBIH Oypbimbl. "HAuddy3op-
KOH(Qy30p"TypiHAeri uUHTeHCHupUKAaTopiap. TONKBIHABI KaObIprajgapbl 0ap JKbUIy aJiMacy/blH
KyObIpsibl OeTTepi apHailbl pOJIMKTEPMEH WIEKTey apKblUIbl JKacalfaH KOH(Y30piap MeH
mubdy3opaapaeiy OesikTepineH Typaasl (cypet. S). duddyzoprap meH koHy30pimapabiH KEeHEIO
OYpBIIITaphl TYPAKTHl eMec y30eri KyObUTbICTapbl Oap aiay mapThl OOWBIHINA TaHIAI aJIbIHAJIbI.
AFBIHHBIH MYHJal y31HaUIep1 Kby Oepyai kymenteni. Juddy3opasiH caabicThpMaibl Y3bIH/IBIFbI
a3 OosraH Ke3/le >KOHE BIHFAWUCHI3NIBIKKA OalIaHBICTHI TIpEeK OOJFaH Ke3/le aFbIHHBIH Y3UTyl
TYpakKchI3 Ooyafbl, Oy JKbUTY aaMacyAblH KapKbIHAbUIBIFBIHA JKaFbIM/IBI 3cep erefil. Tepic KbIChIM
IPaJUEeHTIMEH CBIPTKbI TypOYJIEHTTUIIK JKbULY aaMacyiblH KylleloiHe biKnan eteni. byn maprrap
KapacThIPBUIFaH XKarJaiia Keneciien y3ere acelppuiagpl: Juddy30p aitMarbiHAa TypOYIEHTTUIIK
naia 00J1a bl XKOHE BIHFAUCHI3IBIK aiMarbIH/Ia KaFBIMIIBI OCEp eTe/l.

e

i =

Cypert - 5. Jluddyzop Typinaeri KyObIpabIH OOMIBIK 06ITiMi.

KopbITbinabl. by KyObipiap canmbICThIpMaibl Typle TOMEH KAPCBHUIBIKICH JKOHE >KOFaphl
KBUTYy alMacybIMEH cumartTtanansl. TeH kedeprici 06ap >KbUly CHIMBIMABUIBIFBI IIaMaMeH 1,5 ece
aptansl. "Koudyzop-muddys3op" TunTi KyObIpiap JaMUHAPIBIK KOHE KbLIYy alMacCTBIPFBIII
KYOBIpIIapblHIAFbl  OPTYPJL  OpTalaplblH  OTIHEeNi aFbic  PEeXHUMJIEpIHIAe KOJJaHy  YIIiH
nepcrnektuBaibl.  Toxipubenep kepceTkeHaeu, "koHdysop-muddysop" TunTi KyObIpIapsl
naiinanany kesinae xplny kenemi 40..70% - f¥a apragpl. Op Typil KbUIy *OHE Macca ajMacy
KYpBUIFBUIAPBIH KYPY KOHE Maljanany TaKipudeci KepceTKeHaeH, Kby Oepyail KapKbIHIATYIbIH
JaMbIFaH SJiCTepl OChl KYPBUIFBLIAP/IBIH OJIIeM/Iepl MEH MAacCachIHBIH OIpJeil *KbUTy KyaThl MEH
CANIKBIHJATKBILITAP/Abl ~ COpYFa AapHaJfaH KyaTbl 0Oap yKcac CepUsulbl  KYpPbUIFbLIapMEH
canplcThIpFanaa 1,5...2 ece Hemece OJlaH Jla Kol TOMEHJEYIH KamTaMachl3 etefl. byn omicrepiiy
TUIMALTIT 9p TYPIi, €H ’KaKchl XKaraiaa Keuty 6epyai 2-3 ece apTThipyFa 0ojanel, O6ipak apTypai
o/licTep YLIiH alTapibIKTail op TYpJi SHEPIUs LIBIFbIHAAPBIMEH.
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KA3AK XAJIKBIHBIH BIPTYAP AKbIHBI — MBIIThYP-)KYCIIT KOIENYJIBI
BBIJAIONIAMCA TO3T KA3AXCKOI'O HAPOJIA — MAIIIXYP-)KYCHII KOIIEEB
THE POET OF THE KAZAKH PEOPLE - MASHKHUR-ZHUSIP KOPEEV

AnJaTna. ATanMblll MakaiaJla Ka3akThlH OIpTyaphl, XaJlbIK apachlHIa OyJIUe aTaHFaH, YJIbI
akbIH Momthyp-XKycin Kemneiiyibl Typansl aiiteuiansl. by 3eprreyae conbl akbIHHBIH eMipOasiHbIHA
KbICKaIIla TOKTAJIBII, HIBIFY TET1, aIFAIKbl YCTa3bl, HIbIFapManiapbl MEH TYbIHABUIAPBIHA JKaH-KAKThI
Tajjaay skacaiaabl. A3aH MIAKbIPTHIN KoiraH ecimi Axam-XKycinTig Moamhypre aiiHanybl epekiie.
by oxuFa akblH FYMBIPBIH TYOETEHIII ©3repTKEHACH ocep KanabIpaabl. Makanaga OyFaH KaThICThI
JIepeKTep MEH aKbIHHBIH €3 eJIeHIHeH y3iHauiep kenTipineni. OHbIH eHOeKTepiHIeri AiH TypaJbl
TakbIpbInTa KapacTeipeuirad. Jlepekkes perinae M.JK.KemeesTiH HeMmepeci Kyanapik XKycinTiH
MakamaiapblHaH ThIH akmapartap kentipiaeai. CoHbIMEH KaTap KOPHEKTI OMIIBUIIBIH ©MipOasHbIH,
eHOEKTepiH 3epTTEreH TapUXIIbUIAP/IbIH KUHAFbIHAH, YJIbl AKbIHHBIH KO31H Kepil, IoKIpTi OosiFaH
TYJIFaNIap/IbIH €CTETIKTepi e NePeKKe3 PETIH e allbIHFaH.

Tyiiin ce3nep: M.JK. Keneitysbl, 1actaH, ayiaue, arapTyIIbUIBIK, [iH, UCIIaM.

Annotation. This article tells about the great Kazakh poet, recognized as a saint among the
people about Mashhur-Zhusip Kopeev. This study provides a brief biography overview of the
origins of the Sufi poet and a comprehensive analysis of his writings and works. It is noteworthy
that his birth name was Adam-Zhusip, which was later changed to Mashhur-Zhusip. This event
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radically changed the life of the poet. The article contains facts about this event and extracts from
the poet's own poem. Almost all of his works are devoted to religion and educational activities. As a
source of the study, facts from articles by M.Zh. Kopeev Kuandyk Zhusip. And also used
collections and articles of historians who studied the biography and work of the great thinker.

Key words: M.Zh. Kopeev, epos, saint, enlightenment, religion, Islam.

AHHoOTanusA. B 3TOil cTaThe paccka3blBACTCA O BEJIMKOM Ka3axCKOM IOATE, MPU3HAHHBIN
CBATHIM cpeau Hapoaa o Mamxype-)Xycune KomeeBe. D10 uccienoBaHue naeT KpaTkuil 0030p
ouorpadum O TPOUCXOXKACHUU CY(PUHCKOTO TO3Ta M BCECTOPOHHHWHA aHAIHM3 €ro TPYAOB U
npousBeaeHui. [lpumedarenbHO, 4TO €ro uUMms NpU poxaeHuu Obuio Anam-)Kycun, koTopoe
BITOCIIE/ICTBUH OBLJIO M3MEHEHO Ha Mamxyp-XKycun. 91o coOpITHE KOPEHHBIM 00pa30M M3MEHUIIO
KU3Hb modTa. CTaThst conIepKUT (PakTbl 00 3TOM COOBITUM M BBIIEPKKH M3 COOCTBEHHOTO
CTUXOTBOpeHUs 1oi3Ta. [IpakTudyecku Bce ero pabOThl MOCBSILEHBI PETUTUU U MPOCBETUTEIBCKOMN
nesTenbHOCTH. Kak MCTOYHMK McciaenoBaHus, NpuBeaeHbl (akThl U3 cratei poaHoro BHyka M.OK.
KomneeBa Kyangpika XXycuma. A Tak ’X€ HUCHOJB30BAIMCh COOPHUKM M CTaThbH HCTOPHUKOB,
M3y4aBIIUX OMoTpaduio U TBOPUYECTBO BETUKOTO MBICIUTEIS.

Kuaruessble cioBa: KoneeB M.JK., anioc, cBATON, IPOCBETUTENIBCTBA, PEIUTHS, UCIIAM.

Momhyp-XKycin Kemeliyipl - Ka3ak eliHIH JaHared TYJIFachl, KOPHEKTI OWIIBLIBI, aKbIH,
nyOIMIKCT, 3THOTpad, arapTyllsl, Mexipeni. bipTyap TyiFaHbIH eciMi €iMi3 TOYeNCI3/IIK alFaH
KpUIAapAaH Oacram IIbIHAMBI MopTedere Koi IKEeTKI3iN, TapuxTa JIaWbIKThl OpHBIH —aja
6acranpl. OHBIH OyFaH JeiiH alThUIMail KelreH eMip OesecTepini Oenriciz 0eTTepi eHAl allblIbI,
Tajai xpu1ap OOMBI THIMBIM CaJIBIHBIN KEJITEH CYOei MIbIFapMasapblH KaiiTa TaHyFa OeT OypbUIIbI.
VYakpIT oTe Kele, Cy TYOIHJE JKaTKaH Map)kaH Tac jkapkplpail Tycin, Moamhyp Xycin Keneestig
yprHarblHa KaJIJIBIPBIT KETKEH MOJI Mypachl, Oara >KeTrec OalibIFbl OHBIH JAHKBIH OYKIT onemre
acKakTaTa TaIl eTiN, ©3i1HIH KYHIBUIBIFRIMEH epekmieneHni. Kenec exiMeriHiH Kynai kok gem
JKYPTI3reH casiCaThIHBIH KECIpIHEH apald XapinTepiMeH jKa3bUFaH MIbIFapMajiapra THIHBIM CaJIbIHIbI.
Tamait Kanam uenepiHiH eHOEKTEepiH JKapbhIKKa IIbIFApMai Kyaanaabl, coTTaabl. EHl Ka3ip 3amaH
e3repil, ereMeH en OOJbIN, ajalliThIH alThIH apbiCTapbl AaKTaJbIl, €JiM JeN >KaHbIH KUFaH
azaMaTTap/pl €CKe ajblll, KypMeTTen ac Oepirn, IyFa OKbIN, Mypaxaiiap, eCKepTKIIITep alllbUIbII,
OJIap/IbIH €ciMIMEH OKY OPBIHAAPHI, YIIKEeH miahapiapaarsl JaHbIFbULAAD aTaTyIbl.

Momthyp XKycin KeneiyabIHbIH MypachiH jKaH-KaKThl 3€PTTEI, KOIIIUTIK OKIPMaH KaybIMFa
TaHBICTBIPY — aJIa TYPFaH HEr13ri MIHJET eKeH1 aHBIK. Ocipece, YiIbl aKbIHHBIH IbIFAPMAalIbLIbIFbIH
3eprreymni FanpiMaap MeH IlaBrogap eHIpIHIH 3WsUIBI OKUIIEPIHIH YJIKEH €HOEriHIH apKachlHIa
KOITEreH OPHBIKTHI eHOEKTep Ky3ere achlppliabl. Kasipri ke3zie 3eprreyiep kebeiie TYCKeH cailblH
OMIIBUIIBIH JYHUETAHBIMBIHBIH KOMTEreH KbIpJIaphl amibuia Tycyne. Ka3akTelH OakbpIThIHA OITKEH
aKbIHHBIH ©3 eJiHe CiHIpreH eHOeri, TOKKEeH Tepi MEeH yalbIMbl enmieyre kenMeiai. bana ke3iHeH-
aK aKWUKATTBIH >KOJIBIH 13]ICTI, IIBIHJBIKKA, aJaJIJIbIKKA, IHKOPJIIKKE OCHIM TYPBII, >KaKbIH OOJIFaH
Momthyp-XKycinTi XalkpIMbI3 oyiaue Jen MoOWbIHAaraH. OWTKEH1 YiIbl aKblH ©31HIH FYMBIPBIH
OHETelN TIpUIUTIKKe alfHaIABIPbII, OosalaK yprnakka MOJI pyXaHU €HOEK KalJAblpyFa apHaraH. O3
XaNKbIH IIbIHAWBI CYHTeH JKaH FaHa OCBIHAAW JeHreWae pyXaHd KaJamaap >Kacalipl Jen
KapanaiibiM XanblK 0ac ureH. bipTyap akbIHHBIH 0OacThl MaKcaThl opi ©MIpiHIH HETi3iHe alfHaIFaH
O — Ka3aK XaJIKbIHHBIH KO31H ally, Typa »kojra 6errey eni. KemeHrep akblH OpbIC TUIIH 1€ XKETIK
MmeHrepenai. Con apkbuibl baThic ©pKEHUETIHIH FBUIBIMH JKaHATBIKTaphIMEH TaHbICKaH. O Tapux,
STHOJIOTHUSA, (OJBKIOPUCTHKA aybl3 on1eOueTl YATUIepiH JKUHAFaH, oAeOHMeT, Tl TapHXbl,
STHOTpadus ,Ka3aK XalKbIHBIH CaJIT-JOCTYpl Typalbl IIbFapmanap, ¢uinocodus, MeaulrHa
(eMIITiK, A9PUTIK O©CIMAIKTEp Typalibl), KOCMOJIOTHS FBIJIBIMBI CajlajlapblHAa apHAJIFaH YJIaH-FalbIp
eHOeK >Ka3bIll KaJAbIpJbl. ¥YJbl OMINIBLI, COMbI aTaHFaH aKblH, KA3aKTHIH €XKENri Kuccajaapbl MEH
AMOCTAPBIH JKAaTKAa AaWTHIN, XalbIKTHIH OOWBIHA pyXaHW OalNBIFEIMBI3ABIH KaiiHAp Ke3JepiH
TAHBITATHIH JYHHENEp/i CIHipim, HeOip KOHeIeH Kelle KaTKaH JaHaJBIKTBIH TapuXHu YATUIEpiHIH
STHUKAIBIK CaHaJga OpHBbIFa TycyiHe, opOim OTbIpyblHAa OapbIHIIA Yiaec Kocaabl. OHBIH
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IIBIFAPMAITBUIBIFBIHBIH TYTIKI MACSCH — Ka3aK PYXaHHUSTHIHA >KAHAIIBUT OAFBITTAFbl CapbIHIAP/IbI
EHIIPY, Ka3aK KOFaMBIHBIH OUTIMIIK, TYHHETAHBIMJBIK JICHTCiiH OapbhlHIIA KOTEpY, ’Kac YPHAKThI
OLTIMIapIIbIKKa, TOPOUEITUTIKKE, OHEeTeIUTikKKe 0aymy Oonbin kenemi. OChI TYCTa OMIIBUIIBIH TEPEH
T'YMaHHUCTIK YCTaHBIMAAPABI, Oall pyXaHW KYHABUIBIKTapAbl ©31HIH IYHHETaHbIMBbIHA HETi3el,
eMipiHzie 0acThl YCTaHBIMFA aJFaHbIH OaiiKaiiMbI3. ¥JIbI TYJIFAHBIH ©MIpi MEH IIBIFaPMAaIIbUIBIFbIH
*a30ac OypbIH, OHBIH TYFaH JX€pi MEH OCKEH elli Typaibl aitnail keryre 6onmac. bipryap axeiH
KaJIBl KONTEereH Marepuayijap MEH aklaparrap apHailbl jKa3pUIFaH JKWHAKTapJaH, aKbIHHBIH
Hemepeci Kyanapik JKycimoBTiH 3epTTey Makajaiapbl MEH OepreH CyKOaTTapbhlHAH aJIbIHFaH.
MakanaHblH 9ICTEMENIK HeTi3iHe aKbIHHBIH ©MiOasHbIHA Tajayjaap MEH COJl Ke3leri KOFaMIbIK
KYOBUIBICTAPIBIH JaMYybl MEH ©3TepyiHe apHaJIbIN Ka3bUFaH E€HOCKTEepl HETi3re allbIHBII OTHIP.
3epTTey OapbIChIHAA FBUIBIMU 13[CHICTIH JKaJllbl JaMy-TaHBIMJBIK OJICTEpIMEH Oipre Tapux
FBUTBIMBIH/IAFBl  HBICAHABUIBIK, JKYHENUTIK, Taiiay, CalbICTRIPMANBI-TAPUXHA Ty, TapuXu
OKUFaJIap/IbIH IaMybIH XPOHOJIOTUAMEH KaOBICTHIPY TOCUIIEP1 OACIIBUTBIKKA AJTBIHIBI.

Kazak eniHiH oynueci araHfaH OWIIBIIFA apHAN >Ka3bUFaH >KMHAKTA ObLIal JeNiHel:
«Moamthyp XKycin Keneliynbl okeci Kemkacapabiy 42 xacbiHja, menieci YiaoananelH 18 jkackiHfa,
1858 »xpuibl Kasipri [laBnonap oOnbickl, basHaybul aynanel Halizatac nereH skepjae epexen aifbl,
KyYMa KYHi, OeciH yakbIThiHIa Kerel maHbsIparblHAa JyHHEre KenreH. TyraHza a3aH MIaKbIPhIT
koiplFan eciMi — Agam Kycim. Keitinnen 9 »xacelHma Kucca-macTaHAapbl JKaTKa alThIN, €71
Ke31He TYCKEH Ke3/€ KUBbIHAbI Hakelpbil oThipFaH Myca Illopmanynel Anam Xycinti yHatsim,
TaKUsIChIHA YKI TaKKBI3BIN: «O3 3aMaHbIHIA XadkbiHa Momthyp 6onaTeiH Oana eKeH» — JIeTl, Jienec
KpLTybIMeH Momthyp JKycin atanbim keremi. 1858 sxbutbl kbicta Kenelt CepMmyxamMmenysisl KepyeH
TapTHIT JKWHAFaH TaObICBIHA MaJl aiblnn, KeI3bunKapaaH kenrin keiin, Kpl3pliTayFa KOHBIC KOHAJIBI.
1861 xbimel Amam Xycim 3 kacka TosiFaHna, okeci KemeiaiH Maibl )KYTKa VIIBIPAIl, «aK CHPaKy
oonemn meiFanel. Conma Kemelt Cepmyxammenynbl: «AmamMfa Maj jKojjac 0OojiMac, FhUIBIM
x)oJacy, — ner, yibsl Anam JKycinTi okyra O6epeni. O31HeH KeiiH kenep yprakka MOJ pyXaHu Mypa
KaJIIpIpFaH anam a3zamMaThiHbIH Oipi — Momhyp XKycin KemneiyasiHBIH OChUTail OKY-OUTIM KOJIBI
OacTaiaabsly.

Momthyp-XKycintig Teri kiMaep OofiFaH JIEreH Cypakka, Keieci Iexipe 3aHbl OOWBIHIIA
IJIBIMEH OKECIH, 1€ OHBIH OajachlH KENITIpy pEeTIMEH OepilireH, MbIHa CXEMaHbl KOPCETCEK:
Kanapeic — Kapakoxxa — Aprbin — Kyran — Meiipam — Cyitianik — Cyrbiambel — [Hlymanak —
Kyn6onaer — Kynik — Tuteyimber — becim — Axxkirit — Cepmyxammen — Kemxkacap (Kemeit) —
Momthyp-XKycin. byn ecen Goiibiama, Moamthyp-XKycin JKanapeictan keiinri 16- ypnak O0JbIn
mbiFa el [1] AKbIH aTaMbI3 ©3iH 031 TAHBICTHIPY ©JICHIHIAE ObLIal AeH/Ii:

basnayput: KpI3puaTay- ©CKeH KepiMm,

Kipim xkybIn, KIHIITIM KECKEH KepiM.

Kanawm, cusi, Karas[ipl KOJbIMa ajcam,

Kenep xopmran 6oiibiMa FalbII MIpiM.

Atina6os MeH KyJikTeH- MIbIKKaH 3aThIM,

Momthyp neren— 6ip nakar, XKycim - aTbIM.

Opra Ooilnbl, KoM Ke3i, MiTip(MMiTH) MYpPTTHI,

Axky0Oa, Ouaif eHIl KHanaThIM — JIeM, OJIeH IIyMaKTapbl apKbLIbI OasHIANIbI.

[2]¥nb1 akpiH 5 xaceiHaH Oactanm basumarel  baibkan CMarFyIyibIHBIH MeIpececiHie
Hoximanaun xasziperteH OutiM ana 6actaiiipl. XasipeT xainbl «Moamthypy aTThl Kanaid anFaHabIFbI
Typaibl eJIeHIHAE aKbiH Xa3ipeT Typajbl Ja >Ka3bll oTedi:

Conga Monna HoxxMeuH xa3ipeT ekeH,

Jan cou kpic basiHTaynel KbliiraH MekeH.

Kanara Gip KbIC KbICTaIl, TIOTEP aJIbITI,

Cotkoxa ekeH, Mouiga ycran, KblJIFaH JYKEH.

64



A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne1(24)2022

bec xacTa nHecin 60bIT 0i3re TYKEH,

bukucan kepaik Tarel KaHIa TikeH?!

Hoxmennua xa3ipeT cyHin ImbIH KOHUTIIeH:

"byxapnbirsiM!"- 1e11 Jenec KplJFaH €KeH.

Hoximanmun xaziper ©Oama MomhypaiH  anfBIpIBIFBIH, 3€PEKTIriHE KO3 JKETKI3iN, OHBI
«ap» xitantan Oactan okbiTagsl. Momhyp XKycin 8 »xaceiama Kamapupnue xaziperTen OutiM
ayajpl.

InTumar xem >kakchuIap €Til e,

[lapanar ycras mipJeH KeTim ei.

¥cra3eim Kamap xaziper CyWTreH IIKIIeH:

"Vaii, Ky3rbIH-aii!" JeyMeHeH KeTim ei.

KamapuaiuHHeH UIBIFBIC MOJCHHUETIH, Ka3aK aybl3 oJeOMeTIH KaTKa yHpeHyl KillIKeHTal
Momhypain GonamareiHa TyOereini esrepicrep enrizeni. M.K.Keneitynel 8 xaceiHan Oacran
XaJblK aybl3 91e0ueri MeH (OJBKIOp YITUIepiH Karasfa TYCIpil, XaJjblKKa TapaTa OacTaral.
Kamapunmun xaziperren «Ko3bl Keprienn — basin cyiny», «Ep TaprbiH» CUSKTBI KBIpJIApabl XKaTKa
YHpeHil, Kara3ra TYCIpil, aybI3Ilia KbIpJIall allTybl TaJaHTThl aKbIHHBIH TETIH ajaM OoJlaMaraHbIH
nonennenl. JKacraiibiHaH ©31HIH epekie KaduieriMeH TanbuiraH Afam JKycinTig keitin «Moauthyp
XKycim» aTanbIn KeTyiHIH ©31HIIK Tapuxbl Aa 6ap. by Typansl ectenikrepae Obliail neniHeni:

«On yakpitTapaa Myca [llopmanynbiabiH bastHaynna nyaHblHa KaparaH XaJbIKKa ara CYJITaH,
nyaHOachkl OOJIBIT TYPFaH KYHI €KeH, YH1HE 9JIeHiIen oKeli-0anaibl eKeyiH MIaKbIPhII ajbii, OacTaH-
asiK ThIHIanap1. Okeci, Kemneiire: «MyHaH Oblait 6ac KUIMiHE YKI TaKTBIPBIT KOWbIH. Ke3-Tinre mer
6omMaceiH. byt 6ana o3 3amanbiHIa XaabiKka Momrthyp Gosatein Oana ekeH», — JIel JIeTieC KbUIFaH
exeH. Ceiitin OypbeiHFbI JKycin jereH arbiHa Morthyp JereH aThIHBIH ajiFaml KOCBUTY TapuXbl OCHI
ce3neH Oacranca kepek. Anm MoliekeH TakusChiHA YKiHI Xa3ipeT oieni 6mb1 MapusM, KbI3bIHBIH
OepkiH/eri YKiCiHeH Oip IIOK aJiblll TAKKaH eKeH.» [ 3]

AKXBIH 03 OJIEHIHIE OCBhIFaH OalIaHbICTEI ObUIAN Ieiil:

"Ceiine!"- mern, yMTBUIBIN TYp O13/11H OHEI,

TimiM Tarel TaKbUIIAK, KOMEC EMEC.

"Kemeiinin 0ip Oanacel Kakcar Typ'- 1e,

Cou KyHJ€ KYPT ay3bIHAa OOJABIM KEHEC.

KyHi eni ara cysiTad cot KyHIE SHIl,
basnTay Kanmaceina Myca keni.

AnjibiHa KOPEMIH JIeT aJlJIbIpFaH/ia,
TeirOacTaH xkaszran Momthyp Kakcaii oepi.
[TapacaT HypbIMEHEH 90/1eH OLIi:

- Kakkait,-nen,-Kynaii MmyHnan ke3 O6eH Tinmi!
- MeHay Momthyp Gonatein Oana ekeH!-zer,
Ep Hazaps! THIOMEH HOGIC KBUIIBI.

- Ei1, combr, Oys1 6ananbl )Kakchl Oak!-aer,

- He GoJichIH MyHaH apThIK TUT MEH >kaK?!- nem.

Asiymen Melipi Tycin, OyJiaiiia aiTTe:

- banana myHaH Oblaif yki Tak!-zaem.

Yxini Momthyp 3 kbl xa3iper yiinze, cogas keilin Myca lllopmanyJis! yiliHIe, COHaH COH
2-3xb11 basHa ToniM-TopOue anaapl. SIFHu 8 kactan 15-ke kenrenme Kamap xaziperTeH 0u1im
CYBIH IIIiI, JIiH, FBUIBIM, apal, mapchl, TYpPKi TUIEpiH keTik MeHrepeai. Jepekrepre cyiieHcek 1874
KbUTBI 16 xkactarbl Oomnamak Manthyp OkimMOek aereH KiciHiH YiiHAe 2 *Kblail eMip Cypil, OHbIH
xanrb13 yibl KaObu1OeKTiH ycrasbl 001aabl.
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Momhyp ara anfFamkel MIbIFapManapbslH 15 kacelHOa nyHHere okenreH aenni. Kubeipma
KacTaH €HJl acKaH KeMeHrep, oMbl akbiH CapblapKaHbIH XaJKbIH, KEPIH TYred Ke3il, Cepirik
Kypaznel. Ecrenmikrepne Momhyp Xycin op TanTeiH, op AyaHHBIH aTbl, atarbl Oap agaMIapMeH
KOJIBIFBIT, cyx0aTTac 60aasl. By Typaiibl akbIHHBIH €HOCKTEpIHEH TYCIHEMI3.

IMpodeccop Copcendi JoyiTyisiabiH "KazakcTan 3amaH" ra3eTiHe MIBIKKAH MaKalachIHJIA
Obutait xkasraH: «bec xacra basnaybuiga bykapagan okein KaiTkaH HoximeneH xasziper cour 3aT
IIOPINTIH FY3BIPBIHA KEJNIN, alThl jKacTa MarbiHachiMeH «lllap KiTam» OKBII, Ceri3 »acTa KoHe
basnaypiiga mosnna XamblpalidH aXyHHBIH aJbIHA OTBIPHII, TOFBI3 )KacTa Myxracap/ sl OiNTeH.
XKusipma TOFBI3 kacta bykapara Oapein Meapece Mbip3a YJIBIKOeKTe, Xam3e KOXKaJaH, HOFai
Menpececi Ceipaxanaua MyQpTHIEH Topic oKbil, Mupakonae CaxpIn3ofe HeMepeci Xa3ipeT HIlaH
MeHeH Manik TopOuecinae 00blI, OThI3 KeTi kacTa TomkeHT mahapeinaa becaram MakanacsiHga
OO01UIXackIM XaH, WIIaH KaChIHAA TYPHII, HeMepelepi OKipaM XaH TOPEIEH TaFrblIbIM aJIbII, )KOPTYHI
KeII 0OJIBII, OKBIT-0i1yi a3 6osFany. [4]

Momhyp XycinTTiH caHanbl FYMbIpbIHAA Olp COT Te KOJIbIHAH KajlaMbl TYCIEreH, Oip
JKarbIHAH >Ka3blll, EKIHII1 )KaFbIHAH OHEP-FBUIBIM YHPEHII, )KaTnai-TypMail i3/1eHic YCTIHIe OOJIFaH.
¥ w1 akpIHHBIH «CapblapKaHbIH KIMIIKI €KeHIIr», «Xanaxyam, « TIpIiTikTe Kem kacaraH IbIKTaH
KopreH Oip Tamamamsbid» aTThl eHOekTepi 1907 xwutbl Kazan kamaceiHnmarel KycaiibiHOBTap
OacmaxaHacblHaH OachUIBITT MIbIFaabl. KeliiH conm OacmaxaHanaH mIbIFapbUIFaH 14 Kajmam HeciHiH
eHOeT1H 1ieH3ypa Aen Ourim, coTka Taptaasl. ConsiH iminae Mamrthyp XycinTig x&oFapeiia aTanFaH
yII KitaOsI 12 6ap.

XX raceipabig 6acel Mamthyp JKycinTiH mibIFapMalibUIbIK UAESCH TEPEHAECH TYCKEH Ke3l el
1906-1907 >xpuTHApbI kKa3FaH IIbIFapMalIapbl TETICIHEH Ka3aK XaJKBIHBIH OOCTaHJBIK, CasCH-
SKOHOMUKAJIBIK KYKBIKTapbIMeH OaimaHbicThl Oobin keneni. M.OK. Kenelynbiabiy «CapblapkaHbiH
KIMJTIKI €KEeHJII» aTThl €HOerl TyTac XaJIKbIMBI3IBIH IMIKi-CHIPTKBI JKaFJalbIH TOJFAUTHIH JTyHUE.
byn enbex 1907 xplabl OacmanaH kapblk kepreH. Amaiima 10 >xpingad coH, 1917 Kpuibl COTTI
OacTtaMa KeTepreH ajall a3aMaTTapbIHbIH YpaHbl MEH MaKCaTbhIHA TOFBICHII, Yilllecin KaTblp. AKbIH
JIHHIH, )XePAIH, MaJJIbIH KETKEHIH, JIJIIH a3bIM-TO3BIN HaIlapjaraHblH aiiTa kemin: «KyH 6aTbicer —
CeIpmapus, KYHIIBIFBICHI — y3bIH akkaH Eptic, oHrtyctiri — JXKerticy e3eHi, conrycriri — Emin,
JKaiipik. bys1 Ka3ak vieci3 jkaTKaH JKepre Kellil e OOJIFaH YKOK, aK Hal3aHBIH YIIIBIMEH, aK OUICKTIH
kymimen keme Kapakepeii Kaban6Oaii, Kamxbiransl beren6Oait, ka3 nmayeictel Kaspioek,
[Makmrakyner JKoniOek 3aMaHBbIHIA >KaHHAH KENIN, CYChIH OpHBIHA KbI3BLI KaH 1IN, JKaynan
QNIBICHIN, JKAaTTall CaJbICHIN, KYHI-TYH1 aTBICHIN, Kapa KaHFa OaThICHIN, IIBIOBbIH JKaHBIH HbICAHAFa
Oaityiar, He MaHFa3, capOa3aphl XKay JKOJBIH/A OKKA YIIBIPAIl OJIill, COUTIN aliFaH xepi eli», — aece,
XaJIKBIHBIH KaMbIH ereHi oenrii. [5]

Xanblk apacbiHaa Momhyp XKycinTi oynme genm aTaiinbl. AKBIHHBIH KO31H KepreH
aKcakaJJapAblH eCTeNIKTepl, ©31HIH apThIHAa KaJdFaH YpIaKTapbIHbIH >Ka3blll, alThIN >KYpreH
eHOekTepi OyraH Jomen. Ausam  aifHacelHAa KapblKk kepreH «Momhyp XKycin oynueHiH
KEepEMETTEpI» aTThl €eCTENK-MakKaiaga akplHMEH OoyiraH OipHelre okuramap KenTipinren [6].
Oynue aKpIHHBIH OMIPIHIH COHFBI Ke3eHiHae KyTtyurici OosraH Hamazynel OiitimMuig (1890-1968
#0K.) aiiTybl OoiibiHIIa: «1928 bt JKa3 opTackiHa Kapail Hal3arail Jkui JKapKblIIam, KajdblH Kapa
Oyt xepre 6ip TamOail erinm *arThl. MiHe, coHIall Oip KYHJepi KaJblH ©pT OacTaiabl Ja KeTTi.
AybI YCTIH Kapa TYTIH Oachlll, Majl-)KaH TYTIHre OYyJBIFBIN KajlapiblKTall xaiare kenmik. Keim-
KbI3bIJI OPT JKAJbIHBI >KHMI KOpiHiC Oepim, yAed COKKaH AayblUIAbl >KEJJEeH OpIIM TYCTi. AybLI
azamjaapbl ypeire Oepinin, yilllepiH TacTam, Cylbl KYIbIK, TEPEH amaHaapra Oapbin 0ol Tacamamn
XKaTThl. O3IHIH alThl KaHAT aK YiiHeH Ta0aH ayaapMmail OTBIPBIN KalFaH >KajFbl3 MolekeH FaHa
60117161. MeHIH TOp aThIMa XaiJaKk MiH Jie, MbIHAa JYyFaHbl aHay Kayjam epT OeTTen Kelse >KaTKaH
KapareOeniy neHreiiine anmapsln >keTki3. bipak, TacTaraH >KepiHAl YMBITIAWTBIH 00J1, — A€M KbICKa
KalbIp/bl Ja y3aK Hama3 OKyFa Kipicinm keTTi. AjbicTay 0ojca Ja, epT KbI3ybl OETKE COFBIN TYP.
Topbl ar >kui MBICKBIPBIHBIN, €Ki KYJIaFblH kM1 KalIbuian Kypin keieni. Eki Tynm TOOBUIFBIHBIH
apachlH Oenriien, JyFaHbl aT YCTIHEH Kepre TacTan, KeiiH KalTTeiM. bip ke3 acnaHHaH oilmakTai
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Kapa OyJIT OiHaI IIbIFa KeJIi JIe Hocep jKaHObIp KYHbII oTTl. OpT cy cenkenei 6aceuiasl. lne nyra
Ka3bplIFaH KarasJbl alblll Kell Jer kideprenje, MeH oJaH ja Oerep TaH KajabIM. OpT Kara3mibl
aifHaJIBINT ©TKEH, OIpaK CoJI XepAeH Ken y3amail ceHreH eni. bopi ne «MolIekeHHIH ayblUibl YCTIH
KaJIbIH OpT JKaljan eTTi» el YPEeHIeHINTI, — Jem co3iH askraraH exi.» OChIFaH yKcac Tarbl Oip-exi
ecrenikrepae Momhyp Xycinten Oip mep3eHTke 3ap OOJFaH >KaHIApFa <«JIeTec» €Til, KeHiH O
KYIITBIH Kem y3aMail Oayiaibl OOJIFaHBI JKalibl IEpeKTep Ke3neceni. bip Tyma akbiH Oaia cypar
KenreH amamjaapra: «Momhypain Oeminme Oaiinman skypreH Oanacel Oap AeWCiHIEp Me, KiMre He
oepce nme Kymail, sxaneiHbIN kanbapeiabin Kymainan cypanmap, TeK KOHUIICPIH aK, )KYpPEKTepiH
Ta3za OOJICHIHY - JIEN aJFallblHIa OeTiH KalTapbll TacTar, KeHiH «Ierecy eTim, JyFa jKacaraH eKeH.
OcwiHIall OoKuFamapra JQJeN PETIHJEe, COJI 3aMaHHAaH OChl KYHT€ JICHIH JKETKCH aJaMIapIblH 63
ay3bIHaH aiiTkaH okuraitapel. ConblH 0ip1 bexOonarTeiy XKXymaberi aetin agam. On kazipri M. XK.
KermeeB arhiHAarsl MapyamibUIBIK IMIAHBIPAK KOTEPreH kepae emip cypred. 1970 >xeuimapsiH
OacpiHia ayHueneH oTTi. bekOonarteiy JKywmaOeri yieHreH coH Oipep Kbl Oana cyiimeil emip
cypinTi. Oienimen 10 xput oTackad oy, Momhyp atansl kepin Kajibli, Obutail JereH exeH: «1929
xbutbl HatimanasiH Kei3eut Koiitacs! nered sxepe typatbin efniMm. bipae basanan Eckenaire kapait
KaUThIN KeJe skaTkanaa MomthypaiH skoabsiH TocThIM. JKOJT TOCKaHIa —KOJIFa Kece-KOJICHEeH KaTa
KaJIBITITIBIH. Morteke, MeH OChl elnjieri sxanFbi3 Yill Halimaamerda. On ga yaka eMec, «0KakChl Kicire
01p KiCUTIK OpbIH Oap» jaereH roil XankbpIMbI3. JKypT KaTapibl KyH Kepinm Te >KaTbIpMbIH. MeHIiH
KaHbIMa OaTaphl XKITIT >KacklM apTTa Kajibll Oapanbl. KyHHEH-KYHTe, KbUIJaH-KbUIFa YPIAaKChI3
KajlaM 0a JIeTn JeTeH ypeu >KaH-TyHHeMIl MEHJEM, IIiMIi OTINa >Kajlahael. YHIEeri KeliHIHI30eH
OTacKaHbIMa OH JKBUIAAH achil Oapajpl, >Keprek wuiciHe 3apmbi3. bip mm exmere JemeciHizmi
KUBIHBI3, — JIEeN €HIpereHJe eTeriM TOJAbl. — MBIHa COJl KaFbIHBI3/Ia KaJlblll Oapa »KaTKaH
IIAHBIPAFBIMBI3FAa aTBHIHBI3IBIH OACBHIH TIpen KOHAK OOJIBIHBI3, OaTaHBI3AbI OCpiHI3, — JeH oHemiMi3
€KeyMi3 KOChIJIa KBhUIKBUIAAABIK. BI3AIH MYHIBI XMKasMbI3fa YHCI3 KyJIaK TYpin a3 oOiJIaHFaH
Momhyp: Kynait na, apyak Ta Mycamipre >kaknbiH gereH. JKanrei3aplK Oip KyaaiiFa 1a jkapackaH,
KyJIal Timerigai Oepep, IIbIH erulill JKbIIan TYPFaHBIHIBI KOPINl TYPMBIH, TYp YHIHE KalT, MEH
aybuTFa onjie Oip ImapyamMeH achIFbIC KaWTBINT OapaMblH, KEHIH KelepMiH, AJuia »aszca Cepikcis
OomMacceiHmap, — Jen Kypim KeTTi». OcCbl Ke3nmecyneH KeiiH Oip KbUITaH COH OJIapIbIH
maHbIpaFbIHAa ep Oanma gyHWere keneml. AKBIHHBIH «CEpIKCi3 OoJMacchIHIap» JEereH co3i
JKaJBICBIHIA KaJIbIN KOWbIN, OanaHbiH eciMiH Cepik aenm KoiraH exkeH. MiHe Joiell peTiHae COJT
Cepik 2000 >xputmapra neiiin eMip cypinrti. Momrhyp XXycin e3i ne oynuenepzi eTe KypMeT TYTKaH.
3eprTeyiepaiH IMIiHAE AaKbIHHBIH JiH Typajbl JKa3bUIFaH LIbIFapMajapbl JKEKEe  aJlbIll
KapacteipbUIFad. Omnap: «Momhypain AiH Typansl skazranbel»y, Momhyp XKycin xone «uyana»
60sMbIchl, «Momrhyp JXXycinTiH coyereiiri CUAKTHI )KEKe allblll 3€PTTEITeH MaKajlaiap, FhUIBIMUA
KYMBICTap 0ap. AKbIHHBIH «MyaHa» OOJMBICHIH XaH-)KAKThl alllybl, WUIIAHAAP Typallbl Ka3ybl,
COTBUIBIK JKOJIJbl JOPINTEN «COMBUIBIKKA OeT OypraH ajgam, JAYHUEHI OWJIaMallThiH agam» el
TYKbIpbIMIaraH. «/luyaHa» OoNMBICBIHA Kenin ToKTamap Oozicak. byn ce3 mapcel TuliHEH
aynapranaa «ayHueneH Oac taptkaH, Kynaitra Oerreren agam» nerenni Ouinipenai. Juyanamap —
pusbirbiH Oip JKaparymieinan i37em, Kocincis3, em-xep ke3in xypeai. M. XKycin e3iH  nuyanara
KATKBI3FaH:

MeH o3iM 03 co3iMe yaHaMBIH,

«JIoiini» K0K, KOP>KbIH J1a )KOK, TUyaHaMbIH — JIETI, ©31H TEHETeH.

An Tarbl Oip eHOeriHae SIFHU «AOBUIAMIBIH KBIPFBI3Fa KOPBIFBD, OIPIHIINI HYCKAaChIH/IA
«Cozakra «Kaman ask Ougep (Oynep)» nereH Oip oynmue auyaHa Oap ekeH, AObUIANAbIH
KOCBIHBIHA Ke3 OOJIFaH eKeH» Jien >ka3aabl. JKbIp/a o Typaibl Obliail Aenl:

AObInail JxaIFbI3 031 OTHIP e,

Ecixten 6ip anyaHa Kipim KeJi.

WbIFbIHa manibsl TYCKEH, jKanaHask,

Winin kyne Kapam, caiaem oepai.

AObutail AMyaHaHBIH TYPIH Kepil,
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Oynue-KalaHaap JIen KoHUTiHe eHil,

ConemiH ar, Typeren KOJIbIH YCTail,

KaceiHa oTBIpFBI3/IBI OpBIH Oepir.

AKBIHHBIH ©MiIpOasHBbIH >Ka3FaH FaJbIMAAPIBIH aWTybIHIIA 0J1 O0Xonad arTel JAWyaHaHBIH
KAHA3aChlH ©31 IIBIFApFaHbl, OHBI ©OTE KaCTepJiel, JXaKChl KOPreHI KONTEreH JepeKTepe
kenripinren. EctenmikTepae, akpIHHBIH OO0Xomo0 auWyaHaHBIH OacklHA Oaphil, y3aK AyFa OKBII
OTBIPATHIHBIH alTanpl. OOxkananm Jyakan ar. Lea ecimi Xywmaraii Oosran neceni. bapira
IUyaHalapAblH Jlakarn artapel OosraH. Mocenenku, JKaman agax Omaep, Mactek, batbip,
[TankpMa T.C.C.

M.K. KemneiiyisiabiH «lllaiixer Bypker nuyana» artel eHOerinze: «Myca maiiFramOappiy
3amanbiHAa Illaiixelr Bypkel neren nuyana OonbinTel. «Kynaiira KyIMIBUIBIKTBI JKaH asMai
KbUIAMBIH!» JIeTl, MIpreH YpIIBIKTall KbIPbIK KYH, KbIPBIK TYH LIBIP allHaJFaH eKeH. 3aHrap OMiK
Tay/blH OacklHa WIBIFBIT:— As, MeH Kynaiira kertiM! — nen TeMeH Kapail KyJ1ailJpl ekeH. Oameii-
TajaMai, JIK eTim )kepre Tycim, JiH eceH xype Oepeni exeH. byn Ilaiixel BypkelHBIH aracel —
aJam3ar, IIemeci — MeKipe OaybIK €KeH»,—IeT KOPBITHIHIbUIANW b JleMeK, Ka3ak OaKChUIaphIHBIH
nipi — KopkeiT Goica, nuyaHanapablH chliibiHaThiH Heci — [llaiixel Bypkel amyana nenm TyHiH
xacayra Heri3 Oap. Momhyp Xycin [laiixel Bypkpl quyaHaHblH epekiiie KepeMeTTepiHiH Oipl —
MEep3eHTCI3 aTa-aHara ypraK ChIMJIAHTBIH KacHUeTI eKeHMAIriH aWTajbl. AJ JuyaHa WIbIp KeOenek
aifHaybIn OuJey apKbUIbl dKCcTas3Fa Kipin, JKaparymbiMeH jkakplHIacyFa bIHTBHIK Oosanel. K. Xamuzg
eHOeriHme: maix (meix) — apabmra — 1mran, KeWae ycras, Keiae mip, Kehae oynHue peTiHae
ke3zaecenl. Illaiixel — ecki NMiHM YFbIM OOMBIHIIA IIapamaTtbl THETIH KACHETTl JAWyaHa JAereH
MaHbIHaHBI Oepei. [7]

Kyanneik Momhyp-Xycintig «/lin »xone Momthyp-XXycin» aTrTel MakaiachblHIa aKbIHHBIH
«IllaiTanHbIH caymacel» eJeHIHIH ¢alynackiHa KaThICTHI Oblmai neiml: «ba3apra keme j>kaTKaH
narplHFa (1Iaiitanra) ke3 OonraH Faiica maitramOap OHBIH HE OKeJe >KaTKaHbIH cypaiasl. CoHma
manTan Olp eceKke OTipik, eKiHmriciHe "Mikip-xaima" (KacThIK aiiyia), YIIHIIICIHEe KYHIIUITIK,
TOPTIHIITICIHE 30PJIBIK, OSCIHIITICIHE TOKAMMAPJIbIK apThUIFAaHbI, OTIPIT1H anbllicaTapiap, Mikip-xaiia
KYJIBIFBIH "KaTBIHHBIH €H JKaMaHbl'", KYHIIUIIIKTI MOJIAaap, 30PJabIKThl "KYpT OUIEHTIH YIbIKTap",
TOKANMapJIbIKTBl "JKETUIreH HaJaHAbIKKA'" Oainap ajaTeIHBIH MomiMaeml. byn Oec ecekke
apTBUIFAH 9p TYPJIl KYK 00Jica, €CEKTEeH repi *KYKTI MOJ KOTEPETiH OH KamblpAa Oip FaHa YK
TamMuFThl ("'TiIeMcekTi") KypT Ke31He JIH/1 HacHuXaTTaylibuiap OOJBIN CaHajica Jia, ic XKYy3iHIe o3
nalgacblH FaHa OWIAWTBIH KOXKa, MOJIJA, WINAHJAPIbIH ajfaHbl, COMTIN €Al anjam >KypreHi
Oasuananpsl. byt qa "miH sKoJbIHAAMBI3" IereHIepAiH alAbIMEH Ta3a O0IybIH oCIeTTey YIrici». [8]

Amna Tini raszeringe 2014 xpin 13 kapamana sxapelK kepreH makanaga M.JK.KeneitysibiHbIH
1907 »xpinel Kazan kanaceinna Oacwuirad « TipiikTe Ken xacaraHIbIKTaH, KOPTreH Olp TaMmaliaMbI3»
kitaObiHna «COKpIp, CaHbIpay, >KajaHall XWKasChl» aTThl OJIeHI Typayibl ObuTail Jeifil:
«M.K.Kemneiiyibl MyHJa ajaM ce3iMiH, Ke3KapachblH KypJeni, KaWIIbUIBIFBI MOJ KaJIbIHIa
KepceTyre keHUI Oenexal. bip agaMHbIH opi OacKaHBIH KEMIILTINiH OalKaFbIlll eKeH1 9pi 631He KepeK
iICT1 MyJie KOpMENTIHI, KalIbUIBIFBl HAKTHI amibuirad. [LlapTTel Typae «COKbIp» A€M alubIHFaH OJ
KYMBIpCKaail ycak 3aTTapibl Kepriml Te, oJaH IpipeK Hopce, jKaH-KaHyap aTayJblHBI MYJAEM
KOpMeHTIH 00JIbIN anbiHFaH. bip agqaMHbIH Oip 3aTKa KbIparbl 00J1a Typa, eKIHIIICIH MYJIe KepMeyi
OKpIpMaHfa kem oil canranmail. [llapTTel Typae «caHbIpay» A€l aTaifaH eKiHIIi agam Oosca, o
KAaTThl IIBIKKAH JBIOBIC aTayiablHBI MYJAe KaObuimamaiiapl Aa, eTe OoCeH YHII, CHIOBIPIBI,
«KYJIaKTBIIaH» OYPBIH €CTill KOsbl. AKBIH ©JICH asFbIH/Ia «CaHbIpay» JAeTeHl — «0opiH 031M OLIIIM»
JieT, y3aK OWfa cajblHFaH, «©3 JKaHBIHBIH IMaliJachlH» €CTIMEHTIH ajaM eKeHiH aiTaabl. AKbIH
apTTHl TYPAE «KallaHAID» JIeN aTajfaH YIIHII aJaM apKbUIbl OMIPIHIH OTKIHII, KbICKA €KEHIH
YMBITHIN, OWFa aJFaHBIHBIH OOpIH THIHABIPABIM €M, 0OC >KYpreH >KaHJaapbpl ChIHANABI. OneHIe
alTBIIATBIH ©3€KTI WJes, HETi3rl ChIH TeK Oysl alThuIFaHaapaa eMec. AKbIH ©3iHEe Kepek iCTi
KOPMEYLIUTIKTI, eCTIMEYIILTIKTI, a3fa TOKMEHUICYIl ChlHam KaHa KoiMmaiinel. CypeTkep OacTbl
HazapJpl KepMereHJi KepiiM, ecTIMereHjai ecTidiM, OapaaH eMmec, >KOKTaH abIpblIaMbIH eI,
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amacymbuiapra ayaapanbsl. Kepmey, ecrimey, emrereci 6oMay — 0ip KeMIIUTIK, Oip )KOKTHIK 00JIca,
olaH YIKeH Kaciper Tarbl Typ. OJI KepMereHni KepiaiM, eCTIMETeHJI eCTiTiM, <« KOKTaH»
alfbIpbUIaMBIH  JICYIILUTIK, OTIPIKKE allaHyMIBUIBIK JETeH Oifa casuel aBTop. byn emenne ne
aKbIHHBIH KaWIIBIIBIK CUIIATTapAbl KeH KaMTBII, aaM ChIPbIH TepeH el alry OarbIThIHIAFbI eNeyii
xetictiri. by Momhyp-XycintiH rana emec, XX Facblp OachIHIAFbl Ka3zak jka30a o/eOMeTiHIH
KOMAaKTHI TaOBICHD». [ AKBIHHBIH OYJT ©JICHIHEH Y31H[II KeNTipceK:

Bipramaiira canacaH KeJi *acbhlH,

[lenke TypraH Kblpay Ma 6acrta mambig?!

“¥3bIH- eyMeH eterimM!” - oTTi OMIpiH,

Ofia *KOKTa TINTi TYTTal jKaJaHAIIbIH!

«Meniki!»-nen MeHrepin Oy >KaiaraHIbl,
Kenripem nen piHFalira olifa aJFaHIbl,
KepiHreHHeH KbI3FaHBIN aJIbIT KAIIbIII,
Tanait kep/iH TOHEHE KOK KYp KaJFaHbl!

JlyauexopieiH 001ab1 €Ki OaybIpHI,

CanpIpay, COKBIP, )KAHFBIPBIKKAH KYHJIE JTayJIbl.
Kynze ypetii yiaasl 39peci koK,

Kp3p1m0ac nmen Kanmakraii 001 03 aybUIbI.

KanamHBbIH >kaphbIM 1I1H, YIIBIH Keci,

Kurizren kapa ce3re KuiM ITiIIiIL.

3aThl - ApFBIH, HOCUTI- Ka3aK, YpaHbI- ajalll,

Kemnees- pamunusicer, Momthyp -Xycin!

Kopsita kenrenne, M.2K. KeneityJiblHbIH TepeH MarblHaJa *Ka3bUIFaH ©JICH-IIbIFapMalapblH
Tajjail Keyue akblH ©31HIH CaHajbl FYMBIPBIH aFapTyILbUIBIKKA, Ka3aKThIH KO31H alllyFa, Typa >KOJFa
OerTeyre THIPBICKAHBIH KopeMi3. Peceil maTmIanbIFbIHBIH OPBICTAHIBIPY, Ka3aKThIH JIHIH
YMBITTBIPBIT, TIOTI YIT PETiHIC Kep OeTiHEH >KOIOIbI KO3JIETeH CYPKHUs cascaThblHA KapChl KYpecill,
Anain 3usyblIapbIMEH KaH KeIIiN, Tajdail KUBIHIIBUIBIK KepreH. JlaHareil TYJIFaHbIH ce3[epi MEH
eJieHAepl 63 XaJKblHa KaJAbIpraH Oara »eTrmec Mypachl Jen ailtcak-ta apThik emec. Coi chIp
ce3/epiHiH KehbOipi Oomkam peTiHae ne anThuwraH aeceni. OcwliaH 013 KaparaibIM XabIKThIH
aKbIH/IbI QYyJIME JIeT aTaFaHblHA J1a TYCIHIK TallKaHJalMbI3.
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CUCTEMA KATEIOPUI STHO3CTETUKH
3THOICTETUKA KATETOPUSJIAPBIHBIH ) KYHECI
THE SYSTEM OF CATEGORIES OF ETHNOESTHETICS

AHHOTanus. B craThe pacKpbIBaeTCs CUCTEMA ITHOACTETUYECKUX KAaTETOPUN KaK OCHOBHBIX
MOHATHM ATHOACTETUKH. B Ka3axCKON 3CTETUYECKON HayKe KaTErOPUU 3CTETUKU PAacCMaTpUBAIOTCS
Ha TpEX ypoBHAX: 1) ¢mnocopckoM, aHATU3UPYIOIIUX ICTETHUECKUE KATeropuH B (UI0CO(PCKO-
ICTETMYECKOM  KOHTEKCTEe; 2) HCKYCCTBOBEIYECKOM, pPacCMaTpPHBAIONIEM  MY3bIKaJbHBIC
ACTETUYECKUE KAaTerOpUM B Ka3aXCKOW MHCTPYMEHTAJIbHOW My3bIKe; 3) JHTEpaTypOBEIYECKOM,
MIPEJICTABIISIOIEM ICTETUUYECKUE KATEMOPUU B KOHTEKCTE Ka3aXCKOM JINTEPaTypHl.
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ABTOpaMH paccMaTpUBAETCS CUCTEMA OCHOBHBIX ITHOICTETHUECKUX KATETOPHil, AEISAIIUXCS
Ha CIICAYIOIIUE TPYNIBL: 1) «IIpeKpacHOe», «BO3BHIIMIEHHOEY», «IePOHUECKOey; 2) «be300pazHoey; 3)
«KOMHYECKOE» U «TPArnYecKoe».

Kareropusi «mpekpacHoe» B 3THOAXCTETUKE O0O0JalaeT CTaTyCOM METaKaTeropuu, Hailas
Hanboyiee SpPKOE BOIUIONIEHWE B TpUpoAe W dYelmoBeke. KaTeropusi «BO3BBHIIICHHOE)
chopMupoBaJlach B Ka3axXxCKOW TO033WMH, TOJy4as O0cCo00€ BOIUIOMICHHUE B IPOSIBICHUIX
BEJIMYECTBEHHOTO B mpupoje. Kareropus «repomdyeckoe» COOTHOCUTCS C «BO3BBILIEHHBIM» U
«TParuuecKuM», TMpPOSBISSCH B TEMaxX 3allUThl POAMHBI M OOPHOBI TMPOTHUB COLMATBHOM
HecnipaBeBOCTH. Kareropus «0e300pa3Hoe» B ATHOACTETHKE IOJy4aeT HauMEHbIIee pa3BUTHE,
Hanboyiee pa3BHBAsACh B KAa3aXCKOM YCTHO-TIOOTHMYECKOM TBOPYECTBE M  XYHIOKECTBEHHOU
JuTeparype,  pealusysich B CHUMBOJIMKO-AJIJIETOPUYECKOM, COLIMAJIbHO-HPABCTBEHHOM,
¢uznonornyeckoM mnposiBieHusx. Kareropus «komumyeckoe» mosydaeT HauOoJiblliee pa3BUTHE,
pa3BUBasCh Ha OHMIHMPUYECKOM YPOBHE B Ka3aXCKOM YCTHO-TIOSTHYECKOM TBOPYECTBE U
XYIOKECTBEHHOM JuTeparype (B >kaHpe nuTepaTypHoil komenuu). Kareropus «Trparmueckoe
pa3BUBAETCS B Ka3axXCKOM XYAOKECTBEHHOW JIMTEpaType, B OCHOBHOM, CBS3bIBAACh C TEMOM
Tparuyeckoi JooBu.

KiloueBble cj0Ba: 53THOACTETHMKA, CHCTEMa KaTeropuil ASTHOSCTETHKH, KaTeropus
«IIPEKpPAcHOE»,  KaTeropusi  «BO3BBIIIEHHOE»,  KAaTErOpUs  «TE€pOMYECKOE»,  KaTeropus
«6e300pazHoey, KaTeropusi «KOMUYECKOEe», KaTeTOpUs «TParuyeckoe.

AngaTtma. Makanaga 3THOICTETHKAHBIH HETI3T YFBIMJAPBI PETIHIAE 3THOACTETUKAIIBIK
KaTeropusyiap Kyheci KapacTBIPbUIBIIT  OTBIp. Kazak dSCTeTHKa FBUIBIMBIHIA 3CTETHKA
KaTeropusyiapbl YOI JCHICiae KapacThIpbliaabl: 1) (GUIOCODHSIIBIK, SFHU SCTCTHKAIBIK
Kareropusiapasl  GUIOCOPHUTBIK-OCTETUKAIBIK KOHTEKCTe Tayijjay TYPFBICBIHIA;, 2) Ka3ak
aCTanThIK  MY3bIKACBIHJAFBl ~ MY3BIKQIBIK  JCTETUKAJIBIK  KaTETOPHUsUIApABl  KapacThIpaThiH
eHepTaHyda; 3) Ka3ak o/1e0MeTI KOHTEKCTIHACT1 ACTETUKAIBIK KaTEeropusiiapabl o/e0u 3epTTey
TYPFBICBIH/IA.

ABTOpnap HEri3ri 3THOJCTETUKAIBIK KaTerOpusuiap >KYHECiH Kenieci Ttomrapra Oein
KapacThIPABL: 1) «oeMUTIK», «aCKaKThIKY», «KahapMaHJIBIKY; 2) «YCKBIHCBI3IBIKY; 3) «KOMEIUSIBIK
MKOHE «TPAreIUsIIBIKY.

DTHOACTETUKAJAFBl «QJEMUIIK» KaTerOpUsChl METAKaTeropus PETIHIE KapacThIPBUIBII, OJI
TabMFaT TIeH aJamja Ke3JeCeTiH JKapKbIH OeliHelepMeH OalIaHBICTBIPBUIFAH. «ACKAKTBIKY
KaTeropusChl Ka3ak IMO33MACHIHIA KAJBINTACHIN, TaOUFATTarbl alOBIHIABUIBIKTBIH KOpIHICTepiHEH
opbIH aiel. «KahapMaHIBIK» KaTeropHusChl «aCKaKTBIKY JKOHE «TpareIusIbiKy KaTeropHsuiapbIMeH
COMKECTEeHIIp LI, Otanapl  KOpray »JKOHE OJIEYMETTIK ONUIETCI3IIKKE Kapchl  Kypec
TaKbIPBINTAPBIHJA KOPIHIC aJFaH. OJTHOACTCTHKAIAFbl «YCKBIHCBHI3JBIK» KATETOPHUACH Ka3ak
aybI3IIa-TI0A3UAAIBIK [IBIFAPMALIBUIBIFEI  MEH KOPKEM ONIcOMETIHIE JaMblll, CHMBOJIIBIK-
AJUICTOPUSUIBIK,  QJICYMETTIK-MOPAJIbJbIK, (HU3HONOTUSIBIK  KODPIHICTEpAE IKy3ere  acalpbl.
«Komenusiiblk» KaTeropusichl Ka3ak aybI3Iiia MOA3UsIChl MCH KOpKeM diieOueTinae (omnedu komenus
JKaHPBIH/IA) SMIIMPHKAIBIK JEHIreiae OapbiHina JambiFaH. «Tparelusiiblky KaTErOpHsChl Ka3ak
KOPKEM 9o/Ie0HeTIH/Ie HeT131HEeH TpareIusuIblK Maxa00aT TaKbIphIObIMEH OaIaHBICThI JaMbIIbI.

Tyilin ce31ep: STHOSCTETHKA, ATHOACTETUKA KATETOPUSATIAPBIHBIH KYHECl, «OAEMUTIK»
KaTEeroOpHUsChl, «aCKaKTBIK» KaTeropusichl, «KahapMaHIBIK» KaTETOPUSCHI, «YCKBIHCHI3IBIKY
KaTeropHsChl, KKOMEIUSIIBIK) KaTErOPHUSICHI, «TPareAusIbIKy) KaTerOPUsCHI.

Abstract. The article reveals the system of ethnoaesthetic categories as the basic concepts of
ethnoaesthetics. In the Kazakh aesthetic science the categories of aesthetics are considered at three
levels: 1) philosophical, analyzing aesthetic categories in a philosophical and aesthetic context; 2)
art history, considering musical aesthetic categories in Kazakh instrumental music; 3) literary
criticism, representing aesthetic categories in the context of Kazakh literature.
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The authors consider the system of main ethnoaesthetic categories, divided into the following
groups: 1) “beautiful”, “sublime”, “heroic”; 2) "ugly"; 3) "comic" and "tragic".

The category "beautiful” in ethnoaesthetics has the status of a metacategory, having found the
most vivid embodiment in nature and man. The category of "sublime" was formed in Kazakh
poetry, receiving a special embodiment in the manifestations of the majestic in nature. The category
of "heroic" correlates with "sublime™ and "tragic”, manifesting itself in the themes of defending the
motherland and fighting against social injustice. The category of "ugly" in ethnoaesthetics receives
the least development, developing most in Kazakh oral-poetic creativity and fiction, being realized
in symbolic-allegorical, social-moral, physiological manifestations. The category "comic™ gets the
greatest development, developing at the empirical level in Kazakh oral poetry and fiction (in the
genre of literary comedy). The category of "tragic" develops in Kazakh fiction, mainly associated
with the theme of tragic love.

Key words: ethnoaesthetics, system of categories of ethnoaesthetics, category "beautiful”,
category "sublime”, category "heroic", category "ugly", category "comic", category “tragic".

BBenenue. «JcTeTUUYECKHE KATETOPUU — TO OCHOBHBIEC TOHSTHS ICTETHKH, OTPAXKAIOIINE
HanOoJiee OOIIHMe M CYIIECTBEHHBIE CBS3M, OTHOIICHHS ICTETHYECKUX SIBJICHUN NEHCTBUTEIHLHOCTH
M ACTETUYECKOTO CO3HAHMS, BKIIOUAs MCKYCCTBO. DCTETUYECKHE KAaTETOPUH 00Opa30BaJMCh B XOJIE
HMCTOPUYECKOTO PA3BHUTUS YEJIOBEYECTBA U OTPAXKAIOT OCHOBHBIE THIIHI CTETUYECKOTO OTHOIIICHHUS
yenoBeka K Mupy. B Hux duxcupyercs conepikaHue HaIIero dCTETUYECKOTO U XYI0KECTBEHHOTO
coszHanus» [1, c. 133].

Kitaccnueckas cucrteMa 3CTETUYECKHX KaTerOpuil JENNUTCS Ha 18 THIOB: METakaTeropHio,
KAaTErOpUU  «ICTETUYECKON  NIEATENbHOCTU», <«OACTETUUYECKHX OTHOUICHHI» «THOCEOJIOTUH
HCKYCCTBa», «COI[MOJIOTUU HCKYCCTBa», «AaKCHOJOTHU HCKYCCTBa», «OHTOJIOTUH HCKYCCTBa»,
«IUAJIEKTUKH MCKYCCTBA», «aHTPOIOJIOTMH HCKYCCTBa», «TBOPYECKOM TE€HETUKH HCKYCCTBay,
«TICUXOJIOTUU HCKYCCTBa», «BOCIPHUATHS MCKYCCTBA U JACUCTBUTEIBHOCTHY», «MOPQOJIOTUU
UCKYCCTBa», «CTPYKTYpPhl HCKYCCTBa», «XYyJO0’KECTBEHHONM KOMMYHUKAallMU U CEMHOTHKHU
HCKYCCTBa», T€OPUH U METOJOJIOTUU XYI0KECTBEHHOW KPUTUKMY, «3CTETHUECKOTO BOCITUTAHUS,
MOJIMTUKM M TPAKTHKA PYKOBOACTBA XYAOKECTBEHHOM KyinbTypoi» [2, c. 141]. U3
BBIIICTIEPEUUCTICHHBIX ~ TUIIOB  OCTETHUECKUX  KAaTerOpuil  OOIIENPUHATHIMU  Oa3UCHBIMU
KAaTerOpUsMU  OCTETUKM, COCTABJSIONIMMH  ammaparT aHajiu3a dSCTeTHYeCKOro Oorarcraa
JNEUCTBUTENFHOCTU M MCKYCCTBA, SIBJISIIOTCA KAaTETOPHUU SCTETHUECKHX OTHOILICHUH, BKIIOYAIOIINE
TPU JHUAJCKTHYECKHE TMapbl OCHOBHBIX JSCTETHMUECKHUX KATerOpU — «IpEeKpacHOe» H
«06e300pazHoey, «BO3BBIIICHHOE» U «HU3MEHHOE», «KOMUYECKOE» U  «Tparuyeckoe». AHalu3
ACTETUYECKUX KAaTETOPHl B UCTOPUU ICTETUKH Oepér Hayano c | Beka H. 3. ¢ APEBHEHUHIUICKOTO
ACTETUYECKOTO TpPaKTaTa, B KOTOPOM ACTETUYECKHE KaTErophH MpEeACTaBIEHBI IMOJ HAa3BaHHUEM
«OCTETHYECKUX pac» (KOMHU3M, OTBpallleHHe, TEepOM3M, YXKac), YINOMUHAEMbIX HapaBHE C
«OTUYECKUMH pacamu» (JI1000Bb, YAUBJICHHE, COCTpaaHue, cTpax). B apeBHerpedeckoi scTeTuke
B3aMMO/ICHCTBUE YeJIOBEKa U MUPa OTPAXKEHO B TPEX KATETOPHSIX — KIIPEKPACHOEY, «TPAruuecKoe»,
«KOMHYECKOe». B cpeqHeBEKOBOM €BpOMEMCKOM HCKYCCTBE CKJIAJbIBACTCS HOBAs KaTEropusi —
«BO3BBILIEHHOE», B J3M0Xy BO3poXaeHHs — «repoudeckoe», «mpenectHoey. Jluteparypa
CEHTHMEHTATNu3Ma pa3BUBAET KATETOPUI0 «POMaHTHYECKoe», HcKyccTBO XIX B. kareropuu
«IpaMaTUYECKOe» U «PEATUCTHYECKOe», 3cTeThka XX B. — KaTErOpUH «KOHTEKCTYalbHOEY,
«BUPTYAIbHOEY, «aBaHTaApTHOEM.

[TonbITKM cHUcTEMAaTU3alMU ACTETUYECKUX KaTeropui HauumHawotces ¢ Mmmanymna Kanrta,
BBIZIENUBIIEr0 B paboTe «KpuTuka cnmocoOHOCTH CYKIEHUS» YEThIPE KaTerOPUU: «IIPEKPACHOE)
KaK «CYXJIEHHE KauyeCTBa», «BO3BBIIICHHOE» KaK «CYXICHUE KOJIUYECTBA», «TParuuecKkoe» Kak
«CYXJCHHE OTHOLIEHUS», KKOMHUUECKOE» KaK «CYXKIACHHE MOJIaTbHOCTUY.

OCTEeTHKH 10. bopes, I'. CaBunoBa, [I. Cpennuii, B. Ilecrakos, E. fkxoBnes
CUCTEMAaTHU3UPOBAIN OCHOBHBIC ICTETUYECKHE KATETOPHH M3 MOHUMAHHS UX Kak TpEX OMHAPHBIX
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nmap «mpekpacHoe» — «0e300pa3HOe», «BO3BBIIICHHOE» — «HHU3MEHHOE», «KOMHUYECKOEe» —
«rparudeckoe» (¢ 1975-1995 rr.), compenenbHbIX C METaKaTeropusiMu <«acreruyeckoe» y 0.
bopesa, A. I'ymeiru, B. IllecrakoBa, I'. CaBuiioBoii, I'. SIkoBneBa, «acTeTudeckuit uaean» y M.
Karana, /[. Cpennero, «mpekpacHoe» nin «cosepuieHcTBo» y B. JXKapunosa, H. Kprokosckoro.

MatepuaJjbl 1 MeTOAbI. B cTatbe ObUIM HCIIONIB30BAHBI PsiJ] OOIIEHAYYHBIX U (HUIOCO(PCKUX
MeTOJIOB. TeopeTnyecKuii aHaIu3 CHeHaIbHON JUTEPATyphl IO MPOOJIeMe UCCIETOBAHMS, METOT
aHaJin3a U 00O0OIIEHMs MO3BOJIUI CIENIaTh BBIBOJBI O CHCTEME 3THOACTETUYECKHUX KaTeropuil. A
MOHITUHHBINA aHaJM3 CIIOCOOCTBOBAJI BBISIBJICHUIO CIICU(PUUYECKUX KATETOPHA U IOHSATHH B 001acTH
ATHOICTETUKH. B TO Bpemsi Kak METOJ AKCTPANOJSIIHUKA HAyYHBIX TEOPHHA TO3BOJMI MEPEHECTH
KAaTeropuu 3CTETUKH B HAay4yHYIO0 O0JIACTh Ka3aXCKOM 3CTETHMUECKON MBICIU WM 3THO3CTETUKH.
bnaromaps Meromy wucropu3sMa Mbl CyMEIM PacCMOTPETh COJIEP’KATENbHbIE KOMIIOHEHTHI
KaTeropuid ATHOICTETHKH B TPOILECCE WX HMCTOPHUYECKOTO CTAHOBICHHS W Pa3BUTHA. MeTon
KOMIapaTUBU3Ma, TO3BOJWI CJlieJaTh CPaBHUTEIBHBIA aHadu3 pa3iuduil MEeXIy CcrenupuKon
ACTETUYECKUX M HTHOACTETHUYECKUX KaTeropuil B MHPOBOH U OTEYECTBEHHOW Quiiocoduu,
JTUTEPaTypOBENCHUH, TIEIaTOTMKE U MICKYCCTBOBEICHUH.

PesyabTaTel u o0cy:kaeHue. B ka3zaxckoil 3cTeTHUECKON HayKe KaTErOpPHM ICTETUKH Kak
camMocCTOosITeNIbHAs 001acTh UCCIEI0OBAaHUSI PACCMOTPEHBI HA TPEX YPOBHSAX:

1) ¢umocopckom — C. AkaraeBbiM («DcteTwkansik kareropusiiap» [3]), E. baiizakoBeiM
(«EHOex acteTWKachl» [4]), aHATU3UPYIOMIUX OSCTETHYECKHE KATETOPUU B TPATUIIMOHHOM
¢bun0copCcKO-3cTETUIECKOM KOHTEKCTE;

2) uckyccrBoBequeckoM — P. JhxymanusizoBoil («OCOOEHHOCTH  CHUCTEMBI MY3bIKAIbHO-
ACTETHYECKUX KATErOpuii B Ka3axCKOW TPaJWIIMOHHOW HHCTPYMEHTAIbHOW My3bike» [5]),
paccMaTpUBaIONIEd MY3bIKaJIbHBIE ACTETHUYECKHME KAaTErOpUU B Ka3aXCKOWM HWHCTPYMEHTAJIbHOU
MY3BIKE;

3) murepatypoBeaueckom — 3. KabmonoBeiM («Oaedbuer Teopuschinbli Herizaepi» [6]) u 1.
AmmbexkoBeiM  («Kazak (OIBKIOPBIHBIH 3CTETHKACch» [7]), MPEACTaBIAIONICH SCTETUYECKHE
KaTeropuu B KOHTEKCTE Ka3aXCKOH JIUTEPATYpPHI.

[IpakTyeckn y BceX Ka3axCKUX HCCIeNOBaTeNeld €IWHBIM KpPUTEpUEM OIpeesieHus
ACTETUYECKUX KaTeropuil SBJISETCS IMOHUMAaHHE HUX KakK (OpMBbI HPOSBICHUS 3CTETUYECKOTO
OTHOIIICHUSI YeJIOBEeKa K JACHCTBUTEIBHOCTH C MO3UIMH «IpeKpacHoro» u «06e300pa3Horoy,
«BO3BBILLIEHHOTO» M  «HU3MEHHOTO», «KOMHYECKOTO» U  «Tparuueckoro»: «...CyiynbIK
(mpekpacHoe), onae YCKBIHCHI3ABIK (0e300pa3Hoe), mapacaTrThUIbIK (BO3BBIIICHHOE), OJIJIe
KEKCYPBIHJIBIK (HU3MEHHOE), KOMEAMSUIBIK (KYJIKUIIK) o€ TpareausuiblK (KahFbI-KacipeTTiK)...
aJlaMHBIH ~ SCTETHKAJIBIK KaTbIHACTApbIHBIH HEri3di 0o0jia  OTBIPBIN, JCTETUKAHBIH HEri3ri
KaTeropusijapbl OOJIbIN caHamaas» [3, c. 4].

N3 teopernueckux mpobnem scteTrku KabmosioB paccMaTpuBaeT «IIpeiAMET ICTETUKU U e
KaTEeropuu — «IIPEKPACHOE», KKOMUYECKOE)», «TPAarudyecKoey, «repondeckoey», «(paHTacTUYECKOe»
[6, c. 88]. B kauectBe KpUTEpHs HCTOPUYECKOIO PA3BUTHS MHUPOBOM ACTETUUECKON MBICIH
KabnonoB BelIeNseT TIJIaBHYIO KaTETOPUIO JCTETUKH — «IIPEKPaCHOE», TMPUBS3BIBAEMYIO K
pa3IMYHBIM BeIlaM: JAWAJCKTHYEeCKOW COOTHOCHUTEIBHOCTH KpacoThl YEJIOBEKa M JKUBOTHOTO
(I'epaxnut), mepe ([emoxpur), uctune (H. Byano), uckyccrBy (I'. Jleccunr), xusuu (H.T.
UYepHnsimeBckuii). [8, c. 69].

Crnemuduueckn stHHdeckuMu . AnubekoB cuMTaeT IBE KATErOPUU — «CUMMETPHS» U
«TapMOHHMSA», HAaXOJIIME TPOSBICHHE B TPAIULIMOHHOM oOpa3e KHU3HM Ka3zaxOB — KOUEBKax,
CHApSDKEHUU JIOLIAaM, CTPOUTEIBCTBE JKIIMIIA U Jp.: «CoJl KON )KYPreH XaJIbIKThIH CHMMETPHS
MEH TapMOHHUS Typajbl €3 TOXKIpUOECIHEeH >KMHAKTaraH TyCiHikTepi 0oiabl. OHBI TYpPMBICTA
KoJJaHbIn Ta xkypai. Kepek kepin, yil Tiryi, Tyifek >KyK apThIll ajblC KOHBICTapFa Kelllyi, aTKa
KOPXKBIH CaJIBIII, carap LIeryi Tene-TeHIiKTi kepceTei» [7, c. 63-64].

O0s13aTenbHBIMH MPU3HAKAMHU HAYYHBIX KaTETOPUH B 1I€JIOM, M MY3bIKQJIbHO-3CTETHUECKUX, B
YacTHOCTH, MO MHeHuio P. J[kymaHus30Boil [5], SABISIOTCS CHCTEMHOCTb, HEPApXUUYHOCTD,
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MHOTOYPOBHEBOCTD... K My3bIKaJIbHO-3CTETUUECKUM KATETOPUSIM OHA OTHOCUT XYJO’KECTBEHHOE
BpeMS U XyJ0’KECTBEHHOE ITPOCTPAHCTBO, MY3bIKaIbHBIN CTUJIb U aHP, 00pa3, OCHOBBIBAIOLIUECS
Ha KPUTHYECKOM CYMMHUPOBAHUH (PUIOCO(PCKHUX U ICTETHUECKUX MTPOOOPa30B.

Konkpetusanust OCHOBHBIX  KaTErOpud  OTHOICTETUKM  CBA3aHA C  ONOpPOM  Ha
ATHOICTETHYECKUE,  ATHO(UIOCOPCKUE,  STHOJIUTEPATypOBENAUYECKUE,  ITHOIEAArOTMYECKHE,
STHOUCKYCCTBOBEAUECKUE HCCIEAO0BAHUS, TaK KaK CaMU IO ce0e ICTETUUYECKUE KATErOPUM HOCST
HAaJHAllMOHAJIbHBIM, YHUBEPCAIbHBIM XapakTep. AHaJINW3 BBIIICYKAa3aHHBIX OTPACIEH 3HAHUSA
MO3BOJIMJI  BBIWICHUTh OCHOBHOM  KpPUTEpUH  MPOSIBICHUS KaTeropuil  3THOACTETHKH,
OCHOBBIBAIOLIUIICSI Ha MPUHLMUIE «KPAaCUBO — HEKPacHBO», YTO BbI3BAHO OTOXKJECTBICHHEM
KAaTEeropuu «IpEeKpacHOE» C ONIpPEJEJICHUEM JCTETUKM Ha BCEX JTalax pa3BUTUS Ka3aXCKOMN
screTnyeckoil Mpicinu. IloaToMy «cucTema 3THOACTETHUYECKUX KaTeropuil ¢opmupyercs U3 TpEX
BUJIOB KOPPEIUPYIOIINX KaTErOpuH, pa3IeNEHHBIX MO CIEAYIOIUM KPUTEPHSIM:

1) cBsI3aHHBIE C TPEKPACHBIM;

2) oTpHIIaloNIre MPEKPACHOE;

3) oTpaxaromiue MoJ0KUTEIbHbIE U OTPULIATEIbHBIE ICUX0JIOTMUYECKUE COCTOSHUS YEJIOBEKa
[9, c. 26]. CucTema OCHOBHBIX KaTErOPU AITHOICTETUKH MPEICTAaBIIeHA HA cxeme 1.

[ HPEKPACHOE]

/ \ N |KOMI/IqGCKoeI
Bo3BbBIIIIEHHOES I | Fepouqecxoel
| TparnquKoeI

(HuzMmeHnHoe)

BezoOpa3zHOEe I

Cxema 1. Cucrema OCHOBHBIX KaT€TOPUH ATHOICTETUKHU

«[IpekpacHoey, «BO3BBIIICHHOE u «rePOUIECKOC) — 3TO KaTeropuu,
JIMAJIEKTHYECKH CBSI3aHHBIC 1O COJCPIKAHUIO C MPEKPACHBIM, U3 KOTOPBIX MEPBbIC IIBE SBISIFOTCS
TUMMYHBIMA KAaTETOPUSIMUA ICTETHUYCCKUX OTHOIICHHH, a «TreporuYecKoe» — CrenupuuecKoi
KaTeropuell 3THOACTETHKH, HEOTIACIMMOW OT TEpPOMYSCKOM CYIIHOCTH Ka3aXCKOro Hapoja,
BOCXOJISIIasi K TEPOMUYECKOMY 3I0CY M MPOHHU3BIBAIONICH BCIO TYyXOBHYIO KYJBTYPY Ka3aXxCKOIO
HApO/a, XapaKTepU3ysACh CyOCTAHIIMAIBLHOW CBSI3bIO JTMYHOCTH M OOIIECTBA, YACTHOTO M IIEJIOTO.
[TosToMy 3adacTyio, HO HE BCEraa, MOJ TNPEKPACHBIM IMOIPA3yMEBAIOT BO3BBIIMICHHOE U
repPOUYECKOe, U HA0OOPOT, MO/ BO3BBIIICHHBIM UMEIOT B BUIY MPEKPACHOE W T€POMUYECKOE, a MO
TePOUYECKHM — MPEKPACHOE M BO3BBIIMICHHOE. J[JI1 3THOICTETHKH XapaKTePHO OTPAKCHUE TAHHBIX
TpEX KaTeropwii Ha YpPOBHE COMOMYMHEHHOCTH, TO €CTh HAXOXKICHHH HA Pa3IMYHBIX YPOBHSX
YHUBEPCATIHLHOTO MPOSBICHHUS PEKPACHOTO.

K karteropusiM OTPHUIIAIONIMM MPEKPACHOE B 3THOICTETHKE OTHOCSTCS HE JBE KATETOPUU —
«0e300pa3Hoe» U «HU3MEHHOE», UTO SBJISICTCS OOLICTIPUHSITHIM B KJIIACCHUECKOM ICTETHKE, a OJIHA,
Oonee EMKas IO 3HAYMMOCTH — Kateropusi «0Oe3o0pa3Hoe». [logoOHas MUHUMH3ALUS
OTPHIIATEIILHOTO BBI3BaHA OTCYTCTBHEM B Ka3aXxCKOW XYJIO0XKECTBEHHOW TPATUIIMK ACTETU3AIUH
6e300pa3Horo, u TeM 0oJiee HU3MEHHOTO.

OTpaxkeHHe TMPOTUBOIIOJIOKHBIX COIMATBHO-TICUXOJOTHYECKUX COCTOSIHUM — YeloBEKa —
MOJIOKUTEIFHOTO, PAJIOCTHOTO («KOMHUYECKOTO») U OTPHUIATEIIBHOTO, TPYCTHOTO («TParmyecKoro),
UCXOJUT W3 HM300paKCHUS B Ka3aXCKOM HCKYCCTBE, KaKk M B JIFOOOM JPYroM, OOBEKTUBHBIX
COCTOSIHUH 4YeJIOBEeKa, CBA3BIBASICH C JBYMS YHUBEPCAIBHBIMH KATCTOPHSIMU OSCTETUYCCKUX
OTHOIIECHUH — «KOMHYECKHUM» M «TPArd4eCKUM», B ITHOACTETHUKE OOJaNAIONIMMU COOCTBEHHOU
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cneun(ukoi, i OOYyCIOBICHHON HAWOOJIBIIEH THIUYHOCTHIO KOMHYECKOTO, HEXEIu
TParu4ecKoro, Ka3axcKou JyXOBHOHU KYJbTYPBI.

1) «mpekpacuoe», «BbiBoabl. Takum 00pa3oM, HaMH pPAacCMOTPEHA CHCTEMa OCHOBHBIX
STHOJCTETUYECKUX  KaTeropui, JAENAIIMXCS Ha  CIEAYIOLIME TPYINIbL:  BO3BBILICHHOEY,
«rePONYECKOEN;

2) «6e300pazHoey;

3) «<KOMHYECKOE» U «TParuyeckoe».

Kareropusi «mpekpacHoe» B 3THO3CTETUKE OO0JalaeT CTaTyCOM METaKaTeropuu, Haias
Hanboyiee SpPKOE BOIUIONIEHHWE B TpUpoAe W dYelmoBeke. KaTeropusi «BO3BBHIIICHHOE)
chopMupoBaslach B Ka3axCKOW TO033WMH, TOJy4as O0co00€ BOIUIOMICHHUE B IPOSIBICHUIX
BEJIMYECTBEHHOTO B mpupoje. Kareropus «repomdyeckoe» COOTHOCUTCS C «BO3BBILIEHHBIM» H
«TparvyecKkuM», TMPOSBIAACH B TeMax 3allUThl POJAWHBI W OOpbOBI TPOTHUB COLMAIBHOMN
HecnpaseMBocTU. Kareropus «6e300pa3Hoe» B ATHOICTETHKE MOJydaeT HaUMEHbIIEe pa3BUTHE,
Haumbojee pa3BUBAsACh B KAa3axXCKOM YCTHO-TIOSTMYECKOM TBOPUYECTBE U  XYAOXKECTBEHHOU
JuTeparype,  pealusysich B CHUMBOJINKO-JIJIETOPHUYECKOM, COLIMAJIbHO-HPaBCTBEHHOM,
¢uznonornuyeckoM mnposiBieHusx. Kareropus «komuyeckoe» mosydaeT HauOoJiblliee pa3BUTHE,
pa3BHUBasCh Ha OHMIHMPUYECKOM YPOBHE B Ka3aXxCKOM YCTHO-TIOSTHYECKOM TBOPYECTBE U
XYIOKECTBEHHOM JnuTeparype (B ’kKaHpe nuTepaTypHoil komemuu). Kareropusi «rparmueckoe
pa3BHBaeTCsl B Ka3axCKOW XyJOKECTBEHHOM JUTEpaType, B OCHOBHOM, CBS3bIBAsCh C TEMOU
Tparuyeckoi Jo0Bu.
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Annotation. The article studies the problem of substantiating the need for econometric
methods and models in the training of future engineers. The solution to this problem is important in
connection with the improvement of the quality of economic training of students of technical
specialties. To study the problem, problems from technical production are considered, which are
solved using paired regression and multiple linear regression. Pairwise regression was used to
predict the production of building materials in Kazakhstan, and multiple linear regression was used
to predict the economic indicator in the Russian ferrous scrap industry. It is proposed to include
econometric methods in the content of the mathematical discipline for students of technical
specialties: pair regression, multiple linear regression.

Key words: economic training, technical students, econometric methods and models, paired
regression, multiple linear regression.

AHHOTaHI/Iﬂ. B cratee HU3YyUCHA np06neMa 000CHOBaAHHUS HCO6XOI[I/IMOCTI/I 9KOHOMETPHUICCKUX
METOJ0B M MOAEJIEH B IIOJATOTOBKE 6YI[y1_HI/IX HUHXXCHCPOB. Pemienue stoit HpO6HeMBI Ba>XXHO B CBsA3U
C TIOBBIIIICHHEM KadyeCTBa SKOHOMUYECKOM IOATOTOBKHU CTYACHTOB TCXHUYCCKHUX CHELUAIbHOCTEH.
Z[J'ISI HU3YUCHUA Hp06J'IeMBI pacCMOTpPCHBI 3aJda4nu N3 TCXHHUYCCKOI'O0 IMPOU3BOACTBA, KOTOPLIC
peuraroTcsd € MNOMOIIBIO HapHOI\/’I perpeccun u MHO’KECTBEHHOM JIMHEHMHOM perpeccumn. HapHa;I
perpeccud NpuMEHAJIaCb B IMPOTHO3UPOBAHUU 00BEMOB MMPOU3BOACTBA CTPOUTCIIbHBIX MATCpHUAJIOB
B KaBaXCTaHC, a MHOXKECTBEHHas JIMHEMHas perpeccuss — B NPOTHO3UPOBAHHUU SKOHOMHYCCKOTO
IIoKa3arTcjid B pOCCHﬁCKOﬁ oTpacjin JioMa YCPHBIX MCETAJIIOB. Hpez[ﬂaraeTc;I B COACPIKAHUC
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MaTeMaTU4YeCKON JUCHMIUIMHBI JUIi CTYIEHTOB TEXHUYECKUX CHEIHMAIbHOCTEH BKIIOYHUTH
HKOHOMETPUYECKUE METOJIBI: MAPHYIO PETPECCHI0, MHOKECTBEHHYIO JTMHEWHYIO PETPECCHIO.

KioueBble c10Ba: 5KOHOMUYECKas MOATOTOBKA, CTYJACHTHI TEXHUYECKUX CIICUAIBHOCTEH,
HKOHOMETPUYECKHE METOJIbI U MOJECIIH, TApHas perpeccus, MHOKECTBEHHAs JIMHEIHAS PErPECcCHsL.

Anparna. Maxkamaga OoJalmmak HMHXEHEpIEpl Jaspiayla SKOHOMETPHSUIBIK SJicTep MEH
MOJCIBIACPIIH KOKETTUIINH HEri3/iey Moceseci 3epTTeNreH. bysl MoceneH1 menryiH TeXHUKATBIK
MaMaHJIbIK CTYJCHTTEPiHIH SKOHOMHUKAIBIK JaWbIH/BIK CallaChlH apTTHIpyFa OalIaHBICTHI MAaHBI3bI
30p. MaceneHi 3epTTey VIIIH JKYNTHIK PETPECcCUs KOHE JKUBIHTBIK CBI3BIKTBIK PErpeccus apKbLIbI
MICIIUICTIH TEXHUKAJBIK OHIIPICTEH albIHFAH €CeNTep KapacThIpbLIaabl. JKYNTHIK perpeccus
Kazakcranna KyppuUIbIC MaTepHaiiapbl OHIIPICIHIH KoJeMIH 0oJpKaynaa, ajd >KUBIHTHIK CHI3BIKTHIK
perpeccusi — Kapa MeETaJl CBIHBIKTApBIHBIH Peceil camachlHIarbl SKOHOMHKAIBIK KOPCETKIIIiH
OoipKayla KOJMAHBUIIBL. TEeXHHKANBIK MaMaHABIKTap CTYIEHTTEpiHe apHaJFaH MaTeMaTHKAIIbIK
MIOHHIH Ma3MYHBIHAa SKOHOMETPHUSIIBIK OICTEPAl KOCY YCHIHBUIAIBI: KYITHIK PETPECCHs], KUBIHTHIK
CBI3BIKTBIK PETPECCHsI.

Tyliin ce3aep: 5SKOHOMUKAJIBIK JalbIHIBIK, TEXHUKAJIBIK MaMaHJIBIKTap CTYIEHTTEpI,
HKOHOMETPHSUIBIK 9IICTEP MEH MOJIEIBAED, KYIITHIK PETPECCHs, JKUBIHTHIK CBI3BIKTBIK PETPECCHsI.

BBenenue. Bompoc O TMOBBIIIEHHM KayecTBa JIKOHOMHUYECKOW TMOATOTOBKH CTYACHTOB
TeXHUYECKUX cHeruanbHocTel B Kazaxcrane akTyalieH B HacTosIee BpeMs, TaK Kak
SKOHOMHUYECKAs MOATOTOBKA OYAYITUX WHKEHEPOB HE COOTBETCTBYET TPEOOBAHUSIM COBPEMEHHOTO
obmectBa. [Toxoxkee siBIeHHe HAOIIOJACTCS B POCCUMCKUX TEXHUUYECKUX By3aX. Takasi CHTyaIus 1o
JTAHHOMY BOTIPOCY B TEXHHUYECKHX BY3aX XapaKTePHU3yeTcCs CleAyromuM o0pa3oMm: «CTyIeHTHI HE
MOTYT U3 00JbLIOr0 00beMa HHGOPMAIIUU BbIIECTUTH TJIaBHOE, HE 3HAIOT SKOHOMHYECKHX 3aKOHOB,
HE BUIAT SKOHOMHUYECKMX 3aBUCUMOCTEH, MO3TOMY IPH aHAJIM3€ HE MOIYT JeNaTh YETKHX,
JIOTUYECKHUX, PA3BEPHYTHIX BBIBOJOB M HAa HMX OCHOBE IMPUHUMATH YIPABICHYECKUE DPEIICHMUS.
BoJIbIIMHCTBO BBIYCKHUKOB HE BJIAJICIOT IPUEMAMU SKOHOMHUYECKOTO IIPOTHO3a, 3aTPYIHSIOTCS B
pacdeTax 3JIeMEHTapHBIX SKOHOMHYECKUX IMMOKa3aTeseH, MperoYuTaroT padoTy mo mabdaony» [1].
O MOBBIIEHWH KayecTBAa SKOHOMHYECKOH IMOATOTOBKH OYAYIIMX HWHXKEHEPOB MHIIYT B CBOUX
padorax A.A. Cyxanoa, T.II. Paxmuc, P.M. CaburoB, O.A. Ilyukoma, O.I'. 3ubpoma, T.U.
TebueBa, M.K. Manyksn, P.M. HlalinymmHa u npyrue. B Hamelt paboTe paccMaTpuBarOTCs
SKOHOMETPUYECKUE METObI U MOJENIH U3 JUCLHUIUIMHBI « JKOHOMETPUKa» [2, 3], KOTOPYIO U3y4aroT
B JKOHOomMHMYeckux By3ax. Kcrarn, «c 90-x romoB mnpounuioro BeKa SKOHOMETpPHKA Hadasia
BHEIPSTHCS U B ydeOHBbIE IUIaHBI 3KOHOMHYecKuX BYy30B Kazaxcrana» [4]. Ecau crtyneHToB-
HSKOHOMMCTOB Hayalu 00ydaTh AUCHUHUIUIMHE «IKOHOMETpHKa» ¢ 90-X roJI0B MpouuIoro Beka, TO
SICHO, YTO TAKOW MpeIMET HE U3BECTEH MHOTHM CTYJE€HTaM TEXHUYECKUX crenuanbHocTei. K tomy
e TI0 HEKOTOPBIM AMCIMIUIMHAM B TEXHHYECKHX By3aX B HACTOSIIEE BPEMS HE XBaTaeT y4eOHBIX
4acoB.

[IpoTuBOpeunss MeXAy MNOTPEOHOCTHIO B HKOHOMETPHUECKUX METOJAaX W MOJENSX IpHU
OoOyuyeHUU CTYIEHTOB TEXHMYECKUX BY30B C II€JIbI0 TOJrOTOBKA KOHKYPEHTOCIOCOOHBIX
CHEIHATMCTOB TEXHUYECKOTO MPOQUIS M OTCYTCTBUEM TAaKOBBIX METOJOB B JKOHOMHYECKOMN
MOATOTOBKE OYIYIIMX MHXKEHEPOB MO3BOJISET BBIACTUTH MPOoOieMy 000CHOBaHUSI HEOOXOIMMOCTH
SKOHOMETPHUYECKHX METOJOB W  MOJENel, CHoCOOCTBYIOIIMX  MOBBIIMICHUIO  KadecTBa
SKOHOMHUYECKON MOATOTOBKHU CTYJIEHTOB.

Ilenpto HacTosimiel CTaThbu SIBISiETCS OOOCHOBAaHHWE HEOOXOJWMOCTH HSKOHOMETPHUECKUX
METO/IOB ¥ MOJieNiei B IOJITOTOBKE OYAYIINX HHKEHEPOB.

OObeKkT uccrneoBaHHMS - DJKOHOMHYECKas IMOATOTOBKA  CTYIEHTOB  TEXHHUYECKUX
CIIELIMAILHOCTEN.

[IpeameT uccnenoBanus - SJKOHOMETPUUECKUE METOIbI U MOJIEIH.

Brime  ObUIO  OTMEYEHO, YTO CTYACHTHI TEXHHYECKUX CHEIHATbHOCTeW HE BUIAT
SKOHOMHUYECKHUE 3aBUCUMOCTHU, HE BIAACIOT MPUEMAaMU 3KOHOMUYECKOTO MPOTHO3a, 3aTPYAHSIOTCS
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B pacyerax 3JeMEHTapHBIX SKOHOMUYECKUX Moka3aTeneil. UToObl yCTpaHUTh TaKHe HEIOCTATKH,
OyIylmHMX WHXXEHEPOB HEO0OXOIMMO 00ydaTh JKOHOMETPHUYECKMM MeTomaM u Mojenmsm. Jlis
JTOCTIDKEHUSI TIOCTABJIIEHHOM IIENIM PAacCMOTPUM 3aJadyd M3 TEXHUYECKOTO IPOM3BOJCTBA Ha
IIPOTHO3UPOBAHUE C ITOMOILBIO [IAPHOU PETPECCUU U MHOKECTBEHHOM JIMHEWHON PETPECCUM.

OcHoBHast yacTh. HeoOX0aMMOCTh SKOHOMETPUYECKUX METOJI0OB M MOJEJIEH B MOJATOTOBKE
OyAyIIuX WHXEHEPOB IMOKAKEM, MPUMEHSS IapHYI) PErpeccHi0 B MPOTHO3HPOBAHUU OOBEMOB
IIPOM3BOJICTBA  CTPOUTENbHBIX MarepuanoB B 2021 roxy. J[nsg »3toro Bocmosib3yemcs
CTaTUCTHYECKUMH JaHHBIMH, KOTOpble NpuBoauT AO «KazaxcTaHCKWil IEHTpP HWHAYCTPHUH U
skcriopta «QAZINDUSTRY»» B mHbOpManuu 1mo mpou3BOJCTBY CTPOUTEIHHBIX MATEPHAJIOB 32
niepuo ¢ 2014 roga mo 2019 rox (puc. 1) [5].

JIMHaM1Ka 06bEMOB NPOM3BOACTBA CTPOUTENbHBIX MATePHANoB, MAPA. TEHTe

106,4 105,1 105,7 1002 100,2 98,1

94,8
.—ﬁ
|!i----‘-"--.::;-—--—‘.-.--iH‘

2014 2015 2016 2017 2018 12 mec. 2018 12 mec. 2019
Kommemapun: I (1pON3BOACTBO, MADA TEHre =@ 100, %

Puc. 1. O0beMbI TPOU3BOACTBA CTPOUTEIBHBIX MaTepuaaoB, Mipa. TeHre, 3a 2014-2019 rr.
(o manubBIM AO «Kaszaxcranckuii 1ieHTp HHAYCTpuH 1 3KcropTa «QAZINDUSTRY »»)

Hcnons3dyem wHCTpyMEHT «JIMHUs TpeHma», umeromuiics B Excel. Boimenum manHbsie Ha
mucte Excel, a 3atem HaxkMeMm Ha KHONKY «PekoMmMeHayemas auarpamMmay, 4ToObl YBHICTh
CHElHabHO TMOATOTOBICHHBIH HA0Op AMAarpamMM, KOTOpBIE JIydllle BCEro MOIXOAAT Ui HaIUX
JAHHBIX. YKaXKeM CTPENIKOW Kypcopa MBIIIM OJHY M3 TOYEK IUarpaMMbl M IIEIKHEM IIpaBoOi
kHonko# Mbimu (IIKM) — mosiBUTCS KOHTEKCTHOE MeH0. [[00aBuM moanmucy JaHHBIX (3HAYCHUS
CTATUCTUYCCKUX JaHHBIX 10 rogam). [l{enuok neBoii kHomko# Mbiu (JIKM) no crpoke «Jlo6aBHUTH
JUHUIO TPEHJa» OTKPBIBACT JUATOTOBOE OKHO. MOXEeM yCTaHOBUTH Ha HEM OJMH W3 IIECTU THUIIOB
MOCTpOCHUs JMHUM TpeHnaa, menkHyB JIKM mo «HyxkHOW» KapTuHke. Bpibepem cHauanma Tum
«Jluneitnas» u nepeineM Ha Bkianaky «l[lapamerpbl TUHUM TpeHa», A€ OTMETUM TaJOYKaMU: a)
ypaBHeHMe Ha jguarpamme; 6) R? - BemuuHy JOCTOBEPHOCTH ANMPOKCHMAIMH (pHC. 2).

JIHerHbIV TpeHAa

700
600 y=31,343x+390,13 587

500

400
300
200

100

2014 2015 2016 2017 2018 2019

Puc. 2. YpaBHeHHE JIMHEUHOTO TpeHAA
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3arem BbIOepeM Tun «llonMHOMUANBHAS) CO CTENEHBIO, PABHOM 2, M MEpeias Ha BKIAAKY
«ITapaMeTpsl JINHUM TPEHIa», HA JUarpaMMe OTMETHM YPaBHEHHUE KBAJPaTUYHOIO TPEHIa BMECTE C
R? (puc. 3).

KBagpaTuuHbIl TpeHa,

800
y = 6,7143x% - 15,657x + 452,8""
R® =0,9408 "
s 587

700

600

500

F ke

400
300
200

100

2014 2015 2016 2017 2018 2019

Puc. 3. YpaBHeHre KBaIpaTUYHOTO TPEHIA

HOHO6HBIM 06p330M Ha auarpaMme OTMCTHM YPaBHCHHEC 3KCIIOHCHIMAJIBHOT'O TPE€HAA BMECTEC
¢ R? (puc. 4).

DKCMOHEeHLUMAaNnbHbIN TpeHq,
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y = 400,360:058% """
600 erer - -5BTRZ = 0,8563
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Puc. 4. YpaBHeHHE 3KCIIOHEHITMAIBHOTO TPEHIA

ITocTpoeHHast 4acTh JMHUM KaXJI0TO TPEHIa aBTOMATUYECKHU IIPOJUIEBAECTCS BIIPABO HA YHUCIIO
11aroB IPOTHO3a, YCTAaHOBJIEHHOE Ha BKiaze «llapamerpsi».

ITokaxxeM HEOOXOIMMOCTh MHOXKECTBEHHOM JIMHEMHOH perpeccuu B MOJArOTOBKE OyayIIMX
MH)XEHEPOB, KOIJa pe3ylbTaTUBHBIA NMPHU3HAK 3aBUCUT HE OT OJHOIO, a OT MHOTUX (aKTOpPOB.
M3BecTHO, YTO HCIMOJIb30BAaHUE JIOMa YEpHBIX METAJUIOB SBIISETCS aKTyalbHOH mpoOiieMoil B
Metainyprun [6]. B crarbe E.M. KprokoBoil IaeTcsi XapakTEpHUCTHMKAa pBIHKA JIOMA YEPHBIX
METaJUIOB U BBIOpaHb! (DaKTOPBI, KOTOPHIE ONPENENAI0T TUHAMUKY 1IeH Ha pbIHKE. ABTOPOM CTaThbU
paccMaTpuBaeTcsi dKOHOMETpUYECKasi MOJEb pacuyeTa 3aKylOYHBIX LIeH Ha jJoM Ha npuMmepe OAO
«MarHuTOropcK1i MeTauTyprudeckiuii KOMOMHAT:

Y= a+bix1+ boxo+ baxz+...+ bn'Xn

rae Y 3aBucHMas NepeMeHHas (IleHa Ha JIoM Mapku 3A); Xi — He3aBHUCHMBbIE MepeMEHHbIS
(dakropsl); bi — perpeccuonnbie ko3dduruentsr [6]. 3nech | = 1, ..., 6, Tak kKaKk TpeOOBaHUS K
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TOYHOCTH U JIOCTOBEPHOCTH (PaKTOPOB, a TAKKE BO3MOXKHOCTU IPOTHOZUPOBAHUS IO3BOJIMIIN
aBTOPY CTaThH BBHIOpATH 6 (PaKTOPOB:

1) moctaBka Ha BHYTPEHHUI PBIHOK, THIC. T;

2) nmocTaBKa Ha 3KCIIOPT, ThIC. T;

3) uens! Ha JioM (Typrus), py0./T, ¢ y4eTOM JOCTaBKH B MOPT HA3HAYCHHUS;

4) nocraBka B OAO «MMK», ThIC. T;

5) octatok joma B OAO «MMK», ThIC. T;

6) eHbl Ha apMarypy (moptel YepHoro Mopst 1 bantuku), py0./T, 63 ydera TOCTaBKUA B TIOPT
Ha3HaydeHH [6].

Ha ocHoBe nannbix 3a mepuon 2003-2005 rr. ¢ momompio Monyns «MHOKeCTBEHHas
perpeccus» OMpeneneHsl perpeccuoHHbie kodhdummenTsl (tabmuna 1) [6], 3areM BBITIOJIHEHO
MporHo3upoBanue 3akyno4yHsix e OAO «MMK» Ha oM uepHbix MeTaioB B 2006 roay.

Tabnuma 1 XapaxkrepucTka cBs3U LeHbI U (PaKTOPOB

Hesasucumnie Perpeccuonusie Kosddmumen i
nepeMeHHbIe koG hUIHEHTE KOPPEJIsLHI

X, 2,009 0,772

x, —1,076 0,806

X, 0,136 0,768

X, —0,925 0,644

X5 0,708 0,393

X, 0,326 0,837

IMpumeuanne. J{ng OCYNIECTBICHHUA PACUETOB NPUMEHSIH IAKET
STATISTICA, a umenHo, momyns “MHOmKeCTBEHHAs perpeccHs’”
(Multiple Regression).

BeiBoabl u npemioxkenus. /[ins o00cHOBaHUS HEOOXOAUMOCTH SKOHOMETPUUECKUX METO/I0B
Y MoJiesiel B MOJArOTOBKe OyIyIINX UHKEHEPOB PACCMOTPEHBI TapHask perpeccusi U MHOKECTBEHHAs
JTUHEIHas perpeccusi.

JIuHelHbIN, KBAJAPAaTUYHBIA M OKCIIOHEHIMAIBHBIN TpeHasl cTpouM B EXcel Ha ocHoBe
cratuctuyeckux  JaHHBIX AO  «Ka3zaxcraHckuit ~ LeHTp  HMHAYCTPUM W IKCIOpTa
«QAZINDUSTRY»». Ha pucynkax 2, 3, 4 oTpaxkeHbl ypaBHCHHS JIMHEWHOTO, KBaJPATUIHOTO H
HKCMOHEHIIMAILHOTO TPEHJOB M KO3(PPUIMEHTHI AeTepMUHAIMKU. UTOOBI CIIPOrHO3UPOBAThH 00BEM
MIPOU3BOJICTBA CTPOUTENBHBIX MATEpUAIOB C TIOMOIIBI JIMHEHHOTO, KBAaJAPaTUYHOTO U
AKCIIOHEHIIHAIBHOTO TPEeHI0B B EXCel, 10cTaTOYHO MOCTPOEHHYIO YacTh JIMHUU KaXXIOTO TPEHIa
ABTOMATUYECKU NPOIJIUTh BIPABO Ha YHCIO MIArOB MPOTHO3a, YCTAaHOBJICEHHOE HA BKJIAQJKE
«ITapamerpsi». U3 Tpex TpeHI0B BbIOEpeM KBaIpaTUUHbINA TPEH/, OCKOJBLKY IS 5TOro TpeHaa R?
= 0,9408 u sBnsieTcs HanboIbIIUM KOdPPHUIIEHTOM AeTepMuHanuu. [locTpoeHHy0 YacTh TUHUU
KBaJIpAaTUYHOTO TpPEHJa aBTOMATUYECKH MPOJUIMM BMpPaBO Ha 2 IIara MPOTHO3a Ha BKIAJKE
«[lapameTppl» ¥ MOXYyYHMM MNPUOIUKEHHO CIPOTHO3UPOBAHHBI 00bEM  IMPOU3BOJCTBA
CTpOUTENBHBIX MaTepuainos B 2021 roxy, T. €. 750 Mapa. TeHre.

UToOBl MpOAEMOHCTPUPOBATH MPOTHO3MPOBaHKE 3aKyMOYHBIX IIeH OAO «Maruutoropckuit
METaJTypruueckuii KoMOWMHAT» Ha JOM 4YepHbiX MeTaoB B 2006 T., HCIOJIBb30BaHA
MHOKECTBEHHasl JIMHEHHas perpeccus W JUId pacueToB PErpecCHOHHBIX KOA(PPUIHNEHTOB
npumensuica naker STATISTIKA, npuuem Ko3p@UIMEHT MHOXKECTBEHHOW KOPpENsILuu JUis
Mojenu pasex 0,91 [6].

Takum o0pa3oM, HEOOXOAMMOCTh IKOHOMETPUUYECKMX METOJIOB U MOJEJed B MOATOTOBKE
Oyaylmux HHXEeHepoB 000cHOBaHa. KoHeuHO, TpyIHO NpeACTaBUTh, YTO SKOHOMETpUKA OyaeT
MPernoaBaThCsl CTYACHTaM TEXHHUYECKUX CIEIUAIBHOCTEH Kak OTAeNbHas, CaMOCTOSITeNbHAs
mucuumnHa. [ToaToMy mpeiaraeM BBECTH TUCHHMILTUHY «MaTeMaTH4eCKUe U YIKOHOMETPUUYECKUE
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METOJBI U MOJACNW» (B HENCTI0 — 2 JEKIUU U 3 MPAKTUYECKUX 3aHITHI), KOTOpas Obl BKIIOYaa
BMECTE C DJIEMEHTAMH JMHEHHON aireOphl U aHATUTUYECKON reoMeTpud, nudepeHInaIbHbpIM U
MHTETPAJBHBIM HCUYHCICHUEM, SJIEMEHTAMH TEOPUU BEPOSITHOCTEH M MaTEeMaTHYECKON CTaTHCTUKU
U OCHOBHbIE SKOHOMETPHUYECKHE METOJbI: MApHYI0 PErpecCcHi0, MHOMXECTBEHHYIO JIMHEHHYIO
perpeccuio.
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COMMERCIAL RELATIONS OF KAZAKHSTAN AND RUSSIA IN THE XVI-XVIII
CENTURIES

TOPT'OBBIE CBSA3U KA3BAXCTAHA U POCCHUH B XVI-XVIII BEKAX

XVI-XVIII FACBIPJIAPJAFBI KASAKCTAH MEH PECEM/IIH CAYJIA
BAMJIAHBICTAPBI

Abstract. This article presents a brief overview of some works on the topic of commercial
relations between Russia and Kazakhstan during the VI-VIII centuries.

The urgency of the research on the problems of history of Kazakhstan was caused by the need
to develop historiographical aspects of the country's relations with Russia. This topic was one of the
main ideas in the study of history of Kazakhstan.

The historical experience of Russia and Kazakhstan has highlighted the need to define the
prospects of their cooperation in the new political and social conditions.

Keywords: historiography, empire, colonization, commercial relations, diplomacy.

AHHOTanus. B naHHOW cTaThe MpENCTaBlIeH KPaTKUM 0030p HEKOTOPBIX pabOT Ha TeMy
TOproBeiX oTHoHIeHU Mexay Poccuelt n Kazaxcranom B VI-VIII Bekax.

AKTyallbHOCTh ~ HccienoBaHust  mpobinem  ucropun  Kaszaxcrama  Obuia  BbI3BaHA
HE0OX0IMMOCThIO pa3paboTKU HCTOpHOrpadUUYecKUX acleKTOB OTHOILIEHWH cTpanbl ¢ Poccueii.
Dta Tema OblIa OJHOW M3 IJIaBHBIX Uil B n3ydeHun ucropun Kazaxcrana.

Uctopuueckuit onbiT Poccun u Kazaxcrana BbICBETHST HEOOXOIUMOCTb OINpEAETICHUS
MEPCIIEKTUB UX COTPYTHUYECTBA B HOBBIX MOJUTHYECKUX U COI[UAIBHBIX YCIOBUSIX.

KuroueBble cioBa: ucropuorpadus, UMIEpusi, KOJOHU3ALMS, SIKOHOMUYECKHE OTHOIICHHUS,
JTUTLIOMATHSL.

Anparna. byn makanana VI-VIII raceipnapnarel Peceit men Ka3zakcran apacblHAarbl cayaa
KaTbIHACTAPBI TAKbIPHIOBIHAAFBI KEHOIp KyMBICTapFa KbICKaIIa 10Ty OepireH.

Kazakcran Tapuxsl mnpobOiemanapblH 3epTTeyIdiH e3eKTiliri enmiH PeceliMeH KapbiM-
KATBIHACBHIHBIH TapUXHAMANBIK AacCMeKTUIepiH d3ipiey KaXeTTUIriHeH TYBIHIAAbl. bysl TakbIpbIIl
Kazakcran TapuxbiH 3epTTey/eri 6acTsl uaesaapAbH Oipi 60IabI.

Peceit men KazakcTaHHBIH Tapuxul ToXKIpuOeci ONapAblH KaHA CasCH >KOHE OJIEYMETTIK
JKaFIaiiIaFbl BIHTBIMAKTACTBIFBIHBIH MIEPCIIEKTUBATAPBIH AHBIKTAY KQXKETTUIINH aTarl oTTi.

Tyiiin ce3aep: TapuxHama, UMIIEPHs], OTapiay, SKOHOMHUKAIBIK KaTbIHACTAP, AUTIJIOMATHSI.

In the writings of Rubrikvis and Shegab-ed-Din from the fourteenth century, we may learn
about Russian traders in Kazakhstan and Central Asia. Russian merchants back in the XIV-XV
centuries, according to pre-revolutionary academic N.P. Zagoskin and well-known Soviet historian
V. Mavrodin, followed the well-trodden road from time immemorial. "constantly went through the
lower reaches of the Volga and the Caspian Sea, and from there found their way even to
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Samarkand, where people saw Russian merchants alongside Tatar traders, Indians, and Chinese in
1404 year." [1].

Pre-revolutionary author A.J. Garkavi [2] reported that Russian merchants brought from Asia
countries fur (sable, beaver, fox, marten, and others.), honey, wax, fish tooth (walrus tusks), skin,
and linen cloths (primarily in Central Asia), which were famous even in northern India. In the same
way, they imported salt from the Volga-Caspian Sea's lower reaches, steppe horses, silk textiles,
rare metals, semi-precious stones, pearls, weaponry, and Damascus steel items to Russia. Spices
were brought in large quantities from the Volga and Caspian Seas, while there was no maritime
route to India at the time because no one had established it.

Let us recall that A.E. Snesarev and V.V. Bartold [3, 4] believe that "the initiative in
organizing Russian-Central Asian relations™ belongs to "an Englishman named Jenkinson," but that
Soviet scientists B.D. Greekov, S.A. Pokrovsky, and Y. Falcons [5-7], who represent pre-
revolutionary historiography V.G. Tizengauzen and Soviet scientists B.D. Greekov, S.A. Pokrov

According to E.V. Tarle, A. Jenkinson walked over the Kazakh steppes for the first time in
1557, almost a half-century later than Russians, and remained in Central Asia for the next several
years. Of course, A. Jenkinson's work piques curiosity since he left a wealth of knowledge about
Central Asia and Kazakhstan, including information about the "Kassaks of magomet religion
(muslims)" who were a powerful and numerous country [8].

Ambassadors from Khiva, Bukhara, and Samarkand arrived with a "loving" appeal to Ivan IV
in the years 1557-1558, according to N. Karamzin, to enable their merchants to sail freely down the
Volga. [9]. A.H. Margulan also verifies the early time of the foundation of Kazakh-Russian
economic links. He says, for example, that merchants from Shemakhi, Derbent, Shavkala, Tyumen,
Khiva, Saraichik, and other places visited Astrakhan at the same time, and then trade agreements
with Shamakhy and Bukhara were inked. [10]

The commercial routes of Russia in Central Asia and other eastern kingdoms were hampered
in the setting of political fragmentation on the southeast of Europe following the demise of the
Golden Horde in the early sixteenth century. As a result, even during the reign of Tugume Khan
(1534-1538), when the Kazakhs regained some strength, the Moscow government did not re-
establish direct ties with them.

Nomadic state organizations were always in need of sedentary culture labor items, such as
"cereals, and notably textiles, clothes,” which they got from Russia and Bukhara on a regular basis.
V.V. Barthold, citing S.M. Solovyov, provides a significant confirmation of this. "Your people go
trade in Bukhara, and my people go to Moscow, and | have to be captured by Moscow, even myself
go nude, and the dead do not have anything to weave shrouds,” Nogai Murza Ismail wrote to his
brother Yusuf, who travelled below the Zhayik River in 1551.

The administration of Moscow wanted to boost commerce with all nations, including Central
Asia and the Kazakh steppe. This has contributed to the normalization of economic life, reducing
the likelihood of armed conflict. In other words, increased commerce served to neutralize the
Central Asian governments' hostile intents and boost their economic might, resulting in the
activation of diplomatic and political connections.

The promotion of Russian to the East has provided favorable conditions for the Russian
commercial class's flourishing. However, the Siberian Khanate stood in his way. The Kazakh
Khanate was often raided by neighboring countries, and they needed a powerful ally to aid them in
their war against the invaders. At the period, Russian merchants, diplomats, and travelers were
aware of the Kazakhs as a people fighting themselves valiantly against the rulers of Bukhara and the
Siberian Khanate. At the same time, the Kazakh steppes became a staging area for products
traveling from the East to Russia and Russia to the East.

Russia's links with Central Asia were carried out via oases through Astrakhan, Guryev, from
the banks of the Tobol, Ural, Uya, and Tobolsk over the steppes to the north and deserts to the south
in the sixteenth and seventeenth centuries. Bukhara Astrakhan and Tobolsk were the principal
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locations for dispatching government and private caravans before Orenburg, Troitsk, and Omsk
were established. Siberian Cossacks traded with Central Asian countries across the Kazakh steppe.
"Through the steppes of Kirghiz kaysak's by long-laid road...", writes pre-revolutionary author I.
Keppen, Bukhara caravans traveled to Ermak rate past the Aral Sea.

H. Ziyaev, a Soviet historian, estimated that the journey from Tobolsk to Bukhara took 75
days. Since the middle of the sixteenth century, sailing boats carrying Khiva and Bukhara
merchants have traveled twice a year between Astrakhan and Karagan marina on Mangyshlak,
according to A.V. Pankow, one of the most notable specialists of Russia and Central Asia trade
relations difficulties.

According to pre-revolutionary author V.A. Ulyanitsky's writings, and well-known Kazakh
historian G.F. Dahshleyger's analysis of documents from the Ministry of Foreign Affairs' archives,
the overland route from Russia to India passed through Astrakhan to the Mangyshlak peninsula
(Tub-Karagan), Bukhara, Balkh, Kabul, and then to India.

Only 20 years after taking Kazan, the Russians were already commanding the upper parts of
the Kama River and establishing themselves in Stroganovs’ Kankor and Keregedan, many
kilometers to the south-east of Soli Kama. The river roads to Siberia were consistently mastered.
Stroganovs were ahead of the game, rushing to take Western Siberia in 1574 and settling in Tobol,
Irtysh, Ob, and other rivers. All of these countries are fixed behind them, according to a letter from
Ivan the Terrible. According to the "Siberian chronicle,” the Stroganovs were granted the freedom
to freely trade with merchants from Central Asia, Kazakhstan, and other eastern states in new
locations. According to the aforementioned information from Stroganov's Chronicle, the Kazakh
steppe began to develop and trade contacts during those years.

At the end of the sixteenth century, this was at the center of the Russian tsar's policies. (Ivan
the Terrible, Fyodor Ivanovich) to the Kazakh Khanate, as well as Kazakh rulers of the time
(especially Tevekkel), began as an endeavor "to create proper limits... (trade) people would travel
without any hooks."

There was a trend at the time to deepen not only political but also economic ties between
Russia and Kazakhstan. The strengthening of which contributed to the historically established
conditions, which were associated with the departure of the Kazakhs from the area of Seven Rivers,
under pressure from the military-feudal Jungar state, to the upper reaches of the Ishim river basins
of the Tobol, Irgiz, and other rivers that lie within West Siberia, the relations established since the
end of the sixteenth century. It did not influence the mutual benefits of the ruling classes for a long
time between the rulers of the two countries. The Russian merchant class, for example, was
gradually lured into commerce with Central Asia and other eastern republics via the surrounding
Nogai, Kazakh, and Kalmyk steppes, and the Kazakh nomadic aristocracy did not perceive all the
enormous benefits of preserving lasting good neighborly ties with Moscow. They liked to assault
them, take hostages, and rob Russian cattle, which became increasingly common from the middle of
the seventeenth century. However, these attacks did not typically contravene the Kazakh khans'
essential objectives, and in certain instances, the political and financial benefits of keeping close
relations with the Russian state outweighed the risks. They are, however, adamantly opposed to
becoming reliant on Russia.

According to pre-revolutionary academics, a major impediment to the growth of Kazakh-
Russian economic contacts was the Siberian Khanate, with which Russia had particularly tense
relations in the 17th century. Khan Kuchum was a staunch opponent of Russian incursions into
Siberia. Earlier in pre-revolutionary and Soviet history, Khan Kuchum was depicted entirely in dark
hues, and his actions toward them were seen as stealing by others. In his book "Known and
Unknown Han Kuchum," published in 1996, Kazakh historian M. Abdirov sought to restore
historical truth by writing the following. "The reason for such a strong interest in Kuchum's
personality is not just due to his terrible destiny or the dramatic history of his ancestors. Above all,
he, his children, and grandchildren were among the first to reject the Russian autocracy's aggressive
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agenda in the east, and to stand in the way of Russian rule in Siberia and Northern Kazakhstan"
[11]. When confronted with Kuchum, the tsarist administration sought an alliance to combat him.
On the condition of becoming a vassal of Russia, that ally may become the Kazakh steppe. The
Kazakh steppe becomes the next victim of Russian aggressive colonial ambitions, as events shall
prove.

In addition, Kazakhstan was being threatened by the Emirate of Bukhara at the time. The
Emirate of Bukhara enlarged its ownership by capturing the Khanate of Khiva, as we all know. As a
result, the takeover of Bukhara Khan jeopardized Bukhara-Nogai Kazakh ownership arrangements.
The ultimate intention of Khan of Bukhara, according to Tevekkelya ambassadors in Moscow, was
the construction of a town fortification along the Jayik River in Sarayshih, and ultimately the
turning of Astrakhan into a dependent city of Bukhara.

The Russian government considered using their rulers as mediators in discussions with the
Central Asian khanates while considering efforts to form an alliance with the Kazakh Khanate to
oppose Kuchum.

Following the Artysh slaughter, the Kazakh steppe was reinvigorated under Tevekkele Khan,
and it has since grown into a strong political force. Under these new conditions, the Russian
authorities acted quickly to seize the advantages against the Kuchum and the Khan of Bukhara.
Simultaneously, they attempted to establish a deeper link with the Kazakh steppe.

Simultaneously, on the side of Siberia, the Russian government has taken attempts to improve
links with the Kazakh steppe and Central Asia. Russian progress into the depths of Asia was far
more successful from the side of Siberia than from the banks of the Ural, according to historical
experience. The growth of Siberia was aided by the influx of manufacturers from the interior of the
country who relocated in the new areas, as well as the increase of commerce with Central Asian and
Kazakh businessmen who helped to establish the cities. Tyumen and Tobolsk were the first to be
built over time (1587 year). In the year 1594, a city called Tara was created on the Tara River, with
the purpose of preventing Kuchum incursions on the Tobolsk district. In reality, the Russians went
beyond this point on the Irtysh a long time ago. It is evidenced, among other things, by a royal
proclamation on the development of the town of Tara. «Bzams na pacxoo pasuvix nooeti 710 nyoos
conu u K momy npubasky nociams u3 Ho8o2o eopoda Ha Tape Ha o3epo Amviut u eeremsv coiu
npueezmu na cmpyzax» - "Take on various people's consumption, and increase 70 pounds of salt,
and send out a new town Tara on Lake Yamysh and tell them to bring back salt." The intention was
to ship it all "for 700 kilometers from the newly planned development of a new metropolis,” which
is now the Pavlodar city region. Furthermore, the regulation indicated that it was a regular
occurrence, which Russian service personnel did on several occasions. It was written about in detail
by I.V. Sheglov, M.I. Sladkovsky, X. Ziyaev, and G.E. Katanayev.

According to A.V. Pankow, referring to the testimony of Siberian historians G.F. Miller
(XVIII ¢.) and 1. Slovtsov (XIX c.), in the same XVI century, Russian Caravan's "doschanikov"
(boats) "went up the Irtysh and "Bukhara”, camel caravans were sent through the Kyrgyz steppes to
European Russia and went through to Astrakhan, Samara and other cities of the VVolga™.

Bukhara caravans descended via Irtysh to Siberia, bringing cloth and dried fruits to trade for
bread and furs.

The trade route from Tobolsk to Central Asia passed through the upper parts of the Irtysh to
Ishim, then over the mountains of the Ulu-Tau to Sary-Su till Turkestan, and last through the Syr
Darya to Bukhara. The Russian government, according to G.E. Katanayev, has obligated Tara
inhabitants "Bukhara and Nogay merchants, if "merchants would arrive to the city with products,
horses, and cattle," "bring them through themselves and allow them freely sell goods." Allow them
to go with their products and animals to Tobolsk and Tyumen if one of them desires to do so". [12,
C.26].
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According to V.S. Batrakov, a Soviet researcher, the aim at the time was to strengthen ties
with the Central Asian governments, to prepare a decent reception of the ambassadors in Tara,
Tobolsk, and Tyumen, attentively listen to their proposals, and report them to Moscow.

There are evidence from a variety of sources in this regard. Thus, H. Ziyaev adduces
document, which is a legal requirement of Tarski Russian authorities, which addressed the topic of
"keeping secure merchants, people from Bukhara and Nogay" in 1595 year. In the year 1596, the
following sentence was imposed on the governor of Tyumen: «...Byde 6yxapyvi ¢ mosapwvl uiu
HO2AU C 10Ua0bMU MOpP20osble 00U YUHYM K 6am Ha TromeHb npuesdcamon, u bl 6 mam dyxapyam u
HOZCZZZL;CZM, mop2oebim JI00SIM Benei ¢ HAUUMU JH0ObMU U C HOPpMOBCKUMU ACAULHbBIMU mamapbl HA
Tromenu mopeosamabs 5€CI’ZOWJZMHHO,' ad UHbBIX HUKAKUX MAMOINCEHHbIX NOWIUH C HUX umemu He
senenu. M bepedcenve Kk HUM U 1ACKY Oeparcamu 6eUKVIO U 00UObL O UM U HACUTLCIEA HUKOMOPO2O
He ObL10, YUMo um 6neped NOBAOHO OBLIO CO BCAKUMU MOBAPblL npuesdcamu. A mopeosamu 6l ecme
gelel 3a 20p00oM 6 nocade Uil 3a nocaodom, 20e 6yoem npuzodxce...». [13, C.22]. - "... To Bukhara
with commodities or Nogay with horses that will be trading to Tyumen, tell Bukhara and Nogay
merchants to trade duty free with Tatars and our people, allow them trade tax freely and do not take
any sort of customs charges, and create circumstances for them to come and trade near or out of our
city”. [13, C.22].

By a diploma from Kazan's court, Tara governor 1.V. Masalsky was ordered in March 1608 to
enable Bukhara merchants to trade in Siberian towns. M.Yuldashev, an Uzbek historian, informs
and affirms that Bukhara's merchants were generally able to protect their Moscow-granted rights.

However, caravans had no assurance against robbery, so they took precautions. Military
authorities used them to guard and accompany salt caravans. A commerce trip, for example, was
conducted up the Irtysh on 25 rafts, to it from Tara, and was joined by five more, who were guarded
by archers, gunners, drummers, cavalry, and Cossacks on foot "with the workers with the centurion
and atamans - around 840." They were armed with eleven copper muskets, 814 kernels, "manual
and gun powder 79, 50 pounds of lead”. Documents published in the 1903 publication "The Kyrgyz
Land" attest to this.

During the so-called "time of difficulties,” the Russian state's international standing
deteriorated tremendously, and for a while, Kazakh-Russian commercial contacts were practically
non-existent.

Two countries resumed trade relations at the beginning of the seventeenth century. The
Russian authorities let Central Asian merchants to openly trade in Russian cities. At the same time,
they took steps to boost the number of Russian commercial and diplomatic missions to Central
Asia, despite the fact that their primary traffic routes traveled through Kazakhstan's borders.
Mikhail Tikhonov and Alexei Bukharov's mission to Persia was despatched in 1614 through the
Jayik and then the Kazakh steppe (Emba - Khiva). Because of the "time of difficulties,” they and
their Russian merchants, as well as the Persian envoy Amir Shah Quli, were unable to return home
for a long time.

Generally, by the end of the XVII century, contacts with the eastern nations had developed to
the point that the flood of merchants from Central Asia and other eastern states had resulted in a
dispute with their Russian merchants. As a result, local authorities were obliged to limit the
marketing of Russian caravans of Oriental dealers, which sparked outrage among the latter. When it
came to this subject, Soviet historian X. Ziyaev was inclined to assume that the limitation on eastern
merchants' transit to Russian was due to a "lack of supply" for merchandise carriage. However, this
is merely one side of the coin. We should also mention that the ever-increasing flow of merchants
from Central Asia and other eastern nations transformed them into powerful competitors of Russian
merchants, causing the latter to suffer enormous losses. Things deteriorated to the point that Russian
merchants were obliged to turn to a specific petition to Tsar Mikhail Filaretovich in 1627 in order to
protect themselves from competition from eastern merchants. It stressed the presence in Russia of a
significant number of "Teziks" (i.e., Central Asian merchants) who "go by themselves and let their
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clerks go, and we have sovereigns took away all trades, and your sovereign product of their
numerous trades became a huge problem," according to P.P. Smirnov. [14]

M. Yu. Yuldashev reports on a petition of "Siberian Bukhars™ Alim Suleymanova and
"comrades” culled from the Siberian orders' records (column 134, p. 194), in which they "beat the
brow" for the restoration of their rights. This and other petitions "show the interaction between
Bukhara and the Siberian settlements, as well as local merchants, creating barriers for them through
trade competition.”

These instances demonstrate the very extensive commercial links that exist between Russia
and Kazakhstan, as well as the Central Asian republics. To this, we must add that there were
Russian merchants in Bukhara, for example, who had "permanent trade craft.”

However, from the 1920s to the 1980s, there has been a decrease in trade and other links
between Russia, Kazakhstan, Central Asia, and other Eastern nations. This is because so-called
"predatory gangs" have been activated, targeting caravans and diplomatic missions. In this sense,
the most notable example is the Embassy of I.D. Khokhlov, whose ship washed ashore on the
Mangyshlak peninsula after a storm in 1620. The Turkmen tribes had attacked and stolen the trade
caravan he was leading.

During these times, nevertheless, trade missions continued to exchange. Yu. A. Sokolov leads
on this problem information from customs documents that speak of the entrance to Tara and
Tobolsk in 1637-1645 y. - 185 merchants to 1645-1655 y. - 165 merchants to 1655-1665 y.

As attested by the Russian ambassador Vasily Kobyakov, only those Central Asian trade
caravans with special permission of the Kazakh khans went across Kazakhstani land (from Tobolsk
to Turkestan). In her "questioning speeches” in the Siberian order, Kobyakov declared that under
the control of Khan Tauke, "a possession Cossack... 25 cities in which Bukharian merchants live,"
according to N.G. Apollova. (15, P).32] Furthermore, this is not an accident. Specifically, Kazakh
khans, sultans, and their immediate surroundings received all money from trading operations, which
they also utilized to organize Russian-Kazakh commerce on the Russian market in Siberia.

We would not merely focus on Russian-Central Asian commercial connections if, in some
circumstances, merchants stood at the head of Central Asian trade caravans at the request of Kazakh
lords, who had no clue when the last of the Russian government, execute diplomatic tasks alongside
trading operations. This demonstrates that the expansion of commerce with Central Asian khanates
led to the improvement of Russian-Kazakh ties. As a result, the greater the region of Kazakhstan
Central caravan trade pass, the more favorable conditions for growing Russian-Kazakh trade
connections were formed.

For example, the Tashima embassy was accompanied by Kazakh merchants whose mission
was to pave the way for economic links with Russia. Tauke Khan's plea that merchants "come for a
good messenger and trade folks let them depart™ was not an accident.

Khan Tauke had high aspirations for this embassy; it needed to reestablish old political and
commerce ties. As a result, he sent several presents for the royal court with the mission.

In the Kazakh steppe, for example, not all rulers were active in trading, but they were the
most interested in it, as were other members of the largest and most powerful families from the
Kazakh khan's milieu. The Kazakh nobility were interested in growth and the Kazakh-Central Asian
commerce because they gained large cash from fees levied to merchants and caravans passing
through the Kazakh desert. These earnings enabled them to join in commerce with Russian
merchants.

In the perspective of economic and trade sustained positive appraisal of Russia's benefits in
the works of A. Semenov, F. Lobysevicha, and N.N. Balkashin, core stances that include the
following:

- An growth in the volume of Russian commerce;

- Utilization of captured region's natural resources;

- The utilization of territory as a means of transportation between Europe and Asia;
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- The expansion of the Russian manufactured products sales market;

- The establishment of communication channels;

- Vacant property available for redevelopment.

Therefore, Russian tsars' aim to develop Kazakh steppe into a sales market, utilization of
natural resources, and strategically beneficial position are represented in Russian pre-revolutionary
historiography. There was essentially no analytical approach in the works of this time, and there
were factual mistakes and inaccuracies. However, these works served as the foundation for future
challenges in Kazakh-Russian commercial relations throughout the Soviet period.

We might mention the work "Russian-Kazakh ethno-cultural and ethno-political interaction”
as an example of modern Russian work that differentiates through innovative methodological
techniques. It demonstrates the tight association between the resumption of Kazakh-Russian
economic relations and the start of aggressive Russian colonization of the region. At the end of the
XX — and beginning of the XXI century, a number of studies were conducted in Kazakhstani
historical research on the basis of new methodological methods, with varied degrees of depth, on
the challenges of medieval towns as commercial hubs. M.H. Abuseitova, S.M. Syzdykova, R.U.
Karimova, B.A. Baytanaeva.

S. Maduanova, M.U. Shalekenova, and A.B. Abdualy investigated Kazakhstan's trade and
cultural links with Central Asian khanates.

As we can see, there was a considerable shift of historiographical notions during the study of
Kazakh-Russian commerce in the XVI-VIII centuries, from the archaic legacy of pre-revolutionary
Russian messianism to modern methods, articulated in a synergetic paradigm.
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YYEBHOM KA®EPHI

OKY KA®EJIPACBIHBIH KYMBICBIHA KOMEK KOPCETY YIIIH
IJIEYMETTIK KEJIVIEP BOTTAPBIH KOJIJAHY

THE USE OF SOCIAL NETWORK BOTS TO HELP THE WORK OF THE
ACADEMIC DEPARTMENT

AHHoTanus. B cratbe paccMaTpuBaroTCs NPUYMHBI IPUMEHEHUSI O0TOB COLMATIBHBIX CETEH B
JeATEbHOCTH yueOHO# Kadeapsl U crmocod MX co3maHuss Ha mpumepe Oota s Telegram. [lms
co3maHusi 00Ta MPHUMEHSETCS S3BIK mporpammupoBanus Python u Oubnmoteka telebot. Botsr
MO3BOJIAIT O0y4aromMUMcsl ObICTPO MOJydaTh OTBETHI Ha yacTo3a/laBaeMble Bompochl. [IprMenenune
060TOB yueOHBIX Kadeap MO3BOJHUT TakKe abUTypeHTaM Yy3HaTh HMHGOpPMalHI0O O HEOOXOIMMOi
CHEeIMaIbHOCTH, a  PYKOBOJOUTENSAM  IIKOJBI  CBA3aTbCSl C  OTBETCTBEHHBIMM 32
npodopreHTanoHHyto padory BY3-a.

Kawuessle cioBa: Texerpam, 6ot, Python, 6ubnunoreka, BY3, yuebnas kadempa.

Anparna. Makanaga oKy KadeIpachlHBIH KbI3METIHJE SJCYMETTIK JKeluiepleri 0oTTap/isl
KoJiTaHy cebenTepi skoHe osapabl Telegram yiriH 00T MbICANIBIHIA KYPY 9/1C1 KapacThIpbuIaasl. boT
xacay ymiH Python Oarmapnamanay Timi sxoHe telebot OuOmmoTekachlH KoimaHbuianasl. borrap
OlUTiM anymbUIapra >KWi KOWBUIATBIH CypakTapra Te3 jkayan allyFa MyMKiHmik Oepemi. OKy
KadeapanapblHBIH OOTTApBIH KOJJIaHY TajamKepiepre KaKeTTI MaMaHJbIK Typalibl aKlapaTThl
Oimyre, an Mekrten OacmbuiapeiHa JKOO-HBIH KocinTik Oarmap Oepy JKYMBICHI  YIIIH
JKayanThlJIapMeH OaiylaHbICyFa MYMKIHIIIK Oepei.

Tyiiin ce3aep: Tenerpam, 6ot, Python, 6ubnuorekanap, XKOO, oky kadeapacsr.

Abstract. The article discusses the reasons for the use of bots of social networks in the
activity of the teaching department and the way of their creation on the example of bot for
Telegram. Python programming language and telebot library are used to create a bot. Bots will
allow learners to quickly get answers to frequent questions. Application of bots of study
departments will also allow applicants to know about the necessary specialty, and school managers
to contact those responsible for vocational guidance work of higher educational establishments.

Keywords: Telegram, bot, Python, library, university, educational department.

B Hacrosimee Bpemsi nmpoucxoauT "OyM" HMCIONB30BaHUS COIMAIBHBIX CETed W Pa3IUYHBIX
MeccenkepoB (Messengers) Bo Bcex cdepax xu3HU yenoBeka [1-2]. Takue kak: Instagram,
Twitter, Telegram (Tenerpam), WhatsApp, Facebook, TikTok u mp. Cornacxo ucrounukam [1-2] ,
MOMYJISIPHOM colManbHOM ceThio siBnsieTcss B Konrakre, nanee cnexyer Instagram (6,8 miH), 3atem
Facebook (2,4 miH), 1 3akpbiBaeT crucok Telegram (okosto 2 MJTH TOJIb30BaTeei).

Instagram mpumeHsieTcss He TOJBKO AJS TOKa3a U COXPAHEHUS CBOUX JIYUITMX MOMEHTOB M3
KU3HU, TAKXKE U JUISI pEKIaMbl U TIPOJaKU TOBApOB MOTpediieHus. Ha maHHBIE MOMEHT y KaXkJI0TO
Mara3uHa, cylepMapKeTa ecTh CBOH Instagram-akkayHT, e OHU pEeKIaMUPYIOT CBOIO MPOAYKITHUIO.
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[IIKOMPHUKM UM CTYIEHThl HCHOJIB3YIOT MapajuleIbHO MECCEH/KEpbl s  IMepeaaydu
cooOieHuii 1 oomeHa ¢aiinamu, Takue kak WhatsApp u Telegram. B Takux mecceHpkepax uis
OBICTPBIX OTBETOB HA YAaCThIE BOMPOCHI IPUMEHSIOT CIIEIUAIBFHO pa3paboTaHHBIX OOTOB.

[lo Hamemy MHEHHIO HEOOXOJMMO AKTUBU3UPOBATH HCIIOJIB30BAaHHE COIMAIBHBIX CETEH B
pabore y4yeOHBIX Kadenp. B  yHUBepcHTeTaX MPOJBHUTaeTCS OTKPHITOCTH IPOBOJIMMEBIX
MEpOTIPHUATHIA, B TOM YUCIIE U KypaTOPCKUX 4acoB, co3aaBas moctel B Instagram u Facebook. Ho
obxonsT ctopoHoit Telegram. Takoe MOXeET IPOUCXOUTH TI0 HECKOJIBKHM TPHYUHAM:

1. Meccenpkep HE U3BECTEH T0JIb30BATEINIO;

2. TpymaHOCTH B paboTe C MECCEHKEPOM;

3. He3nanue Bcex BO3MOKHOCTEH MECCEHKEPA.

Telegram mo3BossIeT OOMEHHMBATHCSI TEKCTOBBIMH COOOIICHUSIMA W Meaua ¢aitmamu. B
JTAHHOM MECCEHJDKEpE CTajl0 MOMYJISIPHBIM TNPUMEHEHHE TaK Ha3blBa€MbIX OOTOB, B KOTOPBIX
MIPOrPaMMHO OTBETHI YK€ 3alMCaHBbI.

Telegram 6ot - mporpamMMa, BBITIOJHSIONIAS Pa3INYHbIC JCHCTBUS, aBTOMATHUYECKH WU IO
onpezneneHHoi komane [3]. boTsl TenerpaM yHuBepcallbHbI U BBIIOJIHSAIOT MHOXKECTBO 3a]1a4:
Haiitu xuury, punbm;

[TocnaymaTe nnm ckayaTh My3bIKY;

CkauaTh BUJEO C pa3INYHBIX BUJIEOXOCTHHIOB;

[Tocnymate paguokaHabl;

. IIpousBecTn KOHBEPTHUPOBAHUE N300paKEHUH, Bpmeo B pa3iuuHble popmarsl.

Ha yueOHbIX Kadenpax MOSBIAIOTCS BOMPOCH], "3aueM yueOHOU kadenpe Temerpam 60T?
Kakne B0O3MOXKHOCTH OH OTKpbIBaeT?"

Ecmun paspaborare Temerpamm O6ota s yueOHOM Kadeapbl, TO 4Yepe3 HEro MOXHO
O03HAKOMHUTH OOYy4alOUIUXCAd C COCTaBOM Kadedpbl, a TakkKe C pa3IuYHBIMU JOKYMEHTaMHU
(pacmircanue 3K3aMEHAITMOHHOW CecCUM, PyOSKHBIX KOHTposied u aAp.). s namucanus Tenerpam
00Ta MoJIB30BATEISIM HEOOXOIMMO 3HAHKE SI3bIKA MporpaMmmupoBanus Python Ha cpeaHem ypoBHe,
MMEIOIME MUHUMAJIbHBIE 3HAHUS B 3bIKE TPOrPAMMHUPOBAHUS U CUHTAKCHUCE.

[lepen Hauanom HammcaHus Kojaa i Tenerpam 60Ta, HEOOXOIUMO MOJTYYUTh CHEIHATbHBIN
3amu(pOBaHHBIA KOJ - TOKeH. TOKEH - CIeluaibHbIN 3amuGpOBaHHBIA KOJ, KOTOPBIM SBIISICTCS
sanpoM 00Ta, ¥ MOMOTaeT ero pa3luyuTh BO BHyTpeHHeil cucteme Tenerpam. [lomyduTs TOkeH
MOXXHO B camoM Tenerpame, MecceHKep MO3BOJSET €ro MOJIyYUTh C MOMOIIBI0 TOTOBOrOo 00Ta
@BotFather (pucysoxk 1).

agrwdE

— & BotFather &

t Pa6oTa yHue Iins 6oTa Gysenme @

Edit Bots

ﬂ BotFather & w3
\-l | can help you create and manage Telegra...

Games

isting game

Pucynok 1. Komanaer BotFather

Jlns BIBOJa crucka Komaoz, kotopeie BotFather moxker peamusoBath, HEOOXOaUMO OOTY
HamucaTh KoMaHay /start B moje cooOuieHuil, 1 B OTBET B OKHE MEPEenHUCKU OOT BBIJAET CIIMCOK
BO3MOKHBIX KOMaHja (pucyHok 1). [lng co3maHust HOBOro 00Ta, IMOJIB30BATENI0 HEOOXOIMMO
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HamucaTh B TMOJIE COOONIEHWH WM C TIOMOINBIO JIEBOW KHONKH MBIIIU, WIH HaKAaTHEM Ha
CCHCOPHBII 3KpaH cMapTdhoHa, BEIOpaTh KoManay /Newbot. B oTBer 60T npeyioKUT BaM Hamucarthb
uMs 60Ta, KOTOpoe OyIeT BUIHO BCEM, B €ro KOpoTkoe nMs. COoriacHO MUCTOYHUKY [4-5] Ha3BaHUe
0oTa B KOHIIC IMEHH JIOJDKHO cojieprath ciioBo "bot". Eciu Bce Obuto BBEneHO, BepHO, BotFather, B
OKHE MEPENUCKH BBILAACT BaM CJeIylollee COOOIIEHHe, COepKaIie TOKeH (PUCYHOK 2).

= a BotFather &

s Padoraywms [ Cyonm S
) Sorry, this username Is invalld,

‘% BotFather & wn
\-l | can help you create and manage Telegra...

bot

e Bot AP|, see this page:
.0rg/bots/api

Choose a bot to change the list of commands.

° 0 Z
X

—_—
Pucynok 2. [Tonyuenue Tokena s Telegram-6ota

Creayromum 1marom, HeoOXoauMo ycTaHoBHTH Python, sxematenbHo Bepcueii Bbime 3.7. U
MIPOM3BECTH YCTAaHOBKY HeoOxoaumon Oubmmoteku PyTelegramBotAPI (telebot), ¢ momoripio
BBOJIa B KOMAaH/HYIO CTPOKY CJIEAYIOIIEH KOMaH/bI:

1. TIpu onepanmonHoii cucreme Linux: sudo apt-get install python python-pip

2. Tlpu onepanmonnoii cucreme Windows: pip install pytelegrambotapi

[Tocne ycranoBku Oubmuorekn otkpbiBacM Python IDLE, co3maem noBbiii (aiin (File-New
file) u Habupaem ciemyromuii koa: import telebot; bot=telebot. TeleBot("Your token');

JlaHHBIN KOJA TMOJKIIOYAET YCTAHOBJIICHHYIO OHOJIMOTEKY BBIIIE, M CO3/Ia€T CBSA3b C BaILlIUM
60TOM.

Jliia HanucaHust KoMaH1 60Ty, €CTh JIBa criocoba:

1. 3amarp, yTOOBI OOT pa3aUvall HAITMCAHHBIA TEKCT;

2. 3agath, 4T0OBI OOT pazaIUyall TOJIHKO KOMaH/IbI.

[Tpu BBEIOOpE TIEpBOTO crIocO0a, BaM HEOOXOAUMO OYyJIET HAIMCaTh KOJI CASAYIONIUM 00pa3oM:

@bot.message_handler(content_types=['text]) def help_message(message): if message.text
== 'help": bot.send_message(message.from_user.id, "lanueii 00T, MOMOKET BaM OTBETHUTh Ha
yacTble BOnpockl. Eciu Bel HEe HaliieTe BOMPOC KOTOPHIN Bac HHTEPECYET, MOXKalyiicTa 00paTuTeCh
K ammuHHCTparopy"); bot.register_next_step_handler(message,start); else: bot. send_message
(message.from_user.id, "W3Bunure, HO Takoi KoMauabl Het'); bot.register next step handler
(message,help_message);

@dyuknus  "@bot.message_handler"  oOwsicHser 00Ty, Kakue [JaHHbIE OH MOXET
oOpabaThIBaTh, B HaIlleM cly4ae, 00T pacrlo3HaeT TOJIbKO TEKCT.

CornacHo UCTOYHUKY [6] OOT MOKET pa3ianyaTh TEKCTOBYIO, (OTO U BHACOMHGOPMAITHIO.

OmnpeneneHublie necTBHs s O0oTa 3amuckiBatotcest B (yukimu def, kotopas 3amaercst "def
help_message(message)".

CornacHo JHCTUHUHTY OOT BBITIONHSET BBIMONHUTEH chedytomiee: Eciau monb3oBarens
marmiiet  'help'.  Bor mepemaer oTBeT, B Yar, TOJIL30BATENO, COTJIACHO MapaMeTpy
message.from_user.id ¢pyakiuu bot.send_message. BoT B 0TBeT BbIBeET COOOIIEHHE, YKa3aHHOE B
¢bynkuuu bot.send_message, B oauHApHBIX KaBblYKax. I TEpEeKITIOYUTCS Ha BBITIOJHCHHE
CIICAYIONIEro Iara ykasblBaeMoro ¢ momornbio (yakiuu bot.register_next step_handler. Ecnu
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MOJIb30BaTeb BBEIET OTIIMYHOE CI0BO OT 'help', To mpom3oier BBINOJHEHHUE YacTH KOJa IOCie
byHkimu else.

JUis onTHMU3AIUU KOJIa, MOXKHO IMPOIUCATh YKAa3aHHBIM KOJ| BBIIIE C MOMOIILI0 (DYHKITUU
yCIOBHSA if...elif...else. 310 Oyner BBITJISIJIETD CIICAYIOILIUM obpazom:
@bot.message_handler(content_types=['text']) def get_text_message(message): if message.text ==
'lhelp”:  bot.send_message(message.from_user.id, "apaBctByiite, uto Bac wunrepcyer?’) elif
message.text == ‘Jadmin. bot.send_message(message.from_user.id, 'dannbiii 60t co3gan ®UO,
nomkHocTe') else: bot.send_message(message.from_user.id, 'M3BuHuTe HO TaKOW KOMAaHIbI HE
CYIIECTBYET, YOS IUTECh YTO BBl BBEJIM BEPHO')

PaccmoTpuM BTOpO# crmoco0 mporpaMMupoBaHusi 60Ta, 9T00BI OOT MOT pa3Iu4aTh KOMAHIbI.
Jdns  peanmu3anpy  BTOpOro  cmnocoba  HEOOXOAMMO — MPOMUCATh  CIEAYIOIIWH  KOJ:
@bot.message_handler(commands=['help]) def help_command (message): bot.send_message (
message.chat.id,’ [lanueiii OoT pa3pabotan kadenpoit "ABTomMaTHkKa W HWH()OPMAIMOHHBIE
TeXHOJI0THH,""\N'+'KOTOPBIN TOMOXKET BaM OTBETHTH Ha YacToO 3a1aBacMble BOTIPOCHL. \N'+

'Eciiu BBl HE HaiijieTe BOMPOC KOTOPBIM Bac HHTEpPECyeT, MOXKaIyicTa, OOpaTUTECh K
aJIMMHHCTpATOpy.")

Jiis  Havama  3ajaercs  Ha3BaHMEe ~ KOMaHIel 00Ty, ¢  MOMOUIpI0  (QyHKIUU
"@bot.message_handler (commands=['help'])". 3arem 3aaercs byHKIHSA def
help_command(message), rie mpomuceiBacTCss TO, YTO JOJDKEH JiefiaTh 00T, KOTJa IMOJIb30BaTEIh
BBezieT komaHy help.

TakuMm 00pa3oM, HMPOTHMCHIBAIOTCS BCE KOMAaH]IbI, KOTOpPBIE BBl XOTUTE BBecTH B OoTa. [Ipm
MPOTpaMMHUPOBAHUU 0OTa C TIOMOIIBID BTOPOTO crmocoba, 00T B OTBET Ha KOMAaHABI MOMKET
BBIBOJIUTH (oTorpaduu. BeiBon dororpaduit B oTBET Ha COOOIIEHUE-KOMaHy OT IOJIh30BaTEII,
HeoOxoauMo — mpomucath  cienyiomiee:  (@bot.message handler(commands=['AC_KZ]) def
AC_KZ(message):
bot.send_photo(message.chat.id, 'https://cloud.mail.ru/public/BVeG/x3LHcoxmC")

Jlns oTBeta 60Ta B BHae (oTtorpaduu wmcrnonbsyercs Gpyakius bot.send_photo(), umeromas
CIIEyIOIIHEe TapaMeTphl:

1. message.chat.id - m1st mepenayun cooOIIeHHs B YaT MOJIb30BATEIIO, OTKYIa OH 00paTHIICs
K 00TYy;

2. B kaBbIUKax yKa3bIBAaeTCs CChUIKA HAa JOKYMEHT WJIM yKa3bIBaeTCs MYTh, €CIIH Bbl XOTUTE
BbIBeCTH (oTorpaduro, KOTopas HMEETCs Y Bac Ha KoMIbioTepe, photo = open ('myts k daiiny','rb’).

UtoObl 00T OBUI Bcerja BKIIOYEH, M OECKOHEYHO 0OpabaThiBal COOOIICHHS OT
oJIb30BaTeeH, HeoOxoaumo mponucaTh Gyakmuto: bot.polling (none_stop = True, interval=0)

B mpoucxomsmmii  "Oym" coumanpHBIX ceTedd, y4yeOHbIM Kadeapam, HEOOXOAUMO
MOJIb30BaThCcs Tak Ha3biBaeMbIM "Oymom". [loTOMy 4YTO mMpH CO3laHUU aKKayHTOB U OOTOB B
Pa3IUYHBIX, MOMYJISIPHBIX COIUAIBHBIX CETAX, IMO3BOJUT ObITh ONMXKE K MMOTCHIHAIBLHBIM
oOyuaronumcs. BoTbl MO3BOIAT OBICTPO OTBEYATH HA BOMPOCH! OT A0UTYPHEHTOB, 00YYaOIIUXCS, U
UX poauTeneil. AKKayHTbl B COLIMAJIbHBIX CETSIX IO3BOJAT aOUTYpUEHTAaM M HMX POJUTENSIM
03HAKOMHTHCS C KU3HBIO CTYJCHTOB B YHHBEpCUTETE U KadeAphl, a CTyJeHTaM ObITh B Kypce BCeX
COOBITHI MPOUCXOIAIINX Ha Kadepe.
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SPEECH SIMULATORS ON THE ENGLISH STANDARD PHRASEOLOGY OF
RADIO TELEPHONE COMMUNICATION IN AVIATION AS A MEANS OF
INTENSIFICATION OF TEACHING PROFESSIONAL ENGLISH

PEYEBBIE TPEHA’KEPBI 110 AHTJIMACKOM CTAHJAPTHOM ®PA3EOQJIOTMH
PAJUOTEJIE@OHHOU CBA3U B ABUALIMU KAK CPEJACTBO HHTEHCU®UKALIUN
MNPENOJABAHHUSA MPO®ECCUOHAJBHOI'O AHIJIMMCKOI'O SA3bIKA

KOCIBU ATBLIIBIH TIITH OKBITY/IbI KYIIEUTY KY¥YPAJIBI PETIH/IE
ABUAIUSIATBI PAJJMOTEJNE®OH BAHJIAHBICBIHBIH AFBLIIIBIH CTAHJIAPTTHI
®PA3EOJIOTUSIChI BOMBIHIIIA COMJIEY TPEHAXKEPJIEPI

AnHorauus. [Iporecc oOyueHHs] CTYIEHTOB MWIOTOB M aBHUAJMCIETUEPOB paguooOMeHa
BEJICHUS CBSI3W HA AHIJIMICKOM S3bIKE€ INPOM3BOAUTCSA C YYETOM PEIVIAMEHTA, YTBEPXKAECHHOIO
NKAO. JlauHbIi periiaMeHT BCerjia YUUTBHIBAETCS MPU CO3JIaHUM Pa3HBIX METOIUYECKUX MOCOOHIMA
Ui OyAyIuX JUCIIETYEpPOB W MHIOTOB. B mporecce oOydeHHs CTYAEHTHI MOJIy4arOT OTPOMHBIN
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MacmTad 3HaHWWA B Teopud. J[Is onTMMM3aNMM JAHHOTO MPOIECCa CTAHOBUTCS AKTyaIbHBIM
BOIIPOC BHEJPEHUS TPEHAXKEPA, HAIIPABJICHHOTO HA JIMHTBUCTHUYECKYIO OTPa0OTKY BCETO SI3BIKOBOTO
marepuana. CTaTbs paccMaTpUBaeT JBa TUIA JUHTBUCTHYECKUX TPEHAKEPOB, MPEIHA3HAYCHHBIX
IUTs 3aKperieHns (ppa3eosoruu paaunooOMeHa.

KiroueBbie cjioBa: mpoecCHOHATBHO OPUEHTHPOBAHHBIA TOIXOM, TUCIETYEp, MHUJIOT,
npoQOPUCHTUPOBAHHBIN  KOJ,  NPO(EeCCHOHATBLHO  HANPABICHHBIM  AHTJIMACKANA  SI3BIK,
JTUHBUCTUYECKUHN TPEHAXKEP, MTHTEHCUBHOCTh OOYUYEHUS, YIPAKHECHHUS.

Annotation. Training of aviation specialists in professionally oriented English is carried out -
taking into account the rules that were developed by specialists of the International Civil Aviation -
Organization (ICAQO). These rules were taken into account when compiling various training
manuals for future air traffic controllers. Despite the fact that in the process of learning students
receive a significant amount of theoretical knowledge, unfortunately, it is not always possible to
work them out properly in practice due to the intensive pace of learning and the lack of the
possibility of interaction with each student individually. In this regard, the issue of introducing a
linguistic simulator into the educational process in order to intensify and optimize the learning
process becomes relevant. Two types of language simulators are considered, created for practicing
and controlling the assimilation of the phraseology of radio traffic. An analysis of the exercises
offered in each of the simulators, test tasks was carried out, and new exercises were proposed that
would significantly increase the effectiveness of training.

Key words: professionally oriented training, air traffic controller, aviation, professional
communication, professionally oriented English, speech simulator, training intensification,
exercises.

Anparna. YIKpIITap MeEH paauoOaillaHblc JUCIIeTYEPIICpIHIH CTYACHTTEPIH aFbLIIIBIH
Tiniage okpITy mporeci MKAO OekiTkeH epexenepil eCKepe OTBIPBIN JKY3ere achIpblUianabl. by
epexe Oosramak OakpUIaylmibuiap MEH VIIKBIIITap YIIH OPTYpJdl OKy KypalJapblH jKacayaa
opkamaH eckepiteni. OKy MpoIleciHAe CTYACHTTEp TEOPUSUIBIK OUTIMHIH oOpacaH 30p KeJIEMIH
amanpl. byyn mporecTi OHTaWIaHABIPYy YIIH OapiblK TUIAIK MaTepuasibl JTMHTBUCTHUKAIIBIK
JaMbITyFa OarpITTaIFaH CHUMYJSTOPABI CHTI3y Macelieci ©3eKTi Ooiblll  OThIp. Makamana
pamuorpaduk (pazeosOTU3MICPIH KYIMIEHTYre apHaaFaH JHHIBUCTUKAJIBIK CUMYJISITOPIIAPAbIH €Ki
TYP1 KapacThIPbLIAIbI.

Tyiiin ce3mep: kociOM OarmapiiaHFaH OKBITY, 9ye KO3FAJBICBIHBIH JUCIIETYEpi, aBUAIIMSA,
KociOm OaiiyaHbIc, KociOM OarjmapiiaHFaH aFbUIIIBIH TUTl, COWJIEY CHMYISITOPHI, XKaTTBHIFYJIapabl
KYIICHTY, )KaTThIFyJap.

Aviation is one of those areas in which speech communication plays a critical role.
Proficiency in professional English is a key communication tool for an air traffic controller.

The teaching of aviation English and radio traffic phraseology has a number of specific -
features. The job of an air traffic controller is to maintain aircraft and control their safe movement
on the ground and in airspace. The only way to communicate with the pilot is radiotelephone -
communication, which takes place under conditions of time pressure and requires maximum
concentration of attention from the specialist.

Any speech activity takes place in social conditions. So, L. V. Shcherba, revealing the social
essence of the language, notes that “each language is the language of some more or less strictly
limited social group” [1, p. 64]. There are a number of names for a language variant that provides
communication between representatives of a certain professional group. G. V. Kolshansky defines it
by the concept of “ professional speech”, L. V. Uspensky - “ professional dialect”, M. Ya. Zwilling
- by the concept of “sublanguage” [2, p. 222]. The highly specialized use of the English language
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leads to the formation of a sublanguage that is understandable only to a narrow circle of specialists
involved in the phraseology of radio traffic [3, p. 3.2.5].

In civil aviation, as in any other industry, there are words that are limited in their use - jargon
and professionalism, understandable only to people associated with this field of activity. The
language of international radio traffic can be classified as a language for special purposes in that the
vocabulary required by an air traffic controller is strictly limited and can be precisely determined by
the situation. Consequently, in the process of teaching professionally oriented English, students
need to master not only aviation English with its narrowly focused vocabulary, but also automate
the skill of using certain commands of radio traffic phraseology, which, unlike simple English and
aviation English, has a number of syntactic and phonetic features (for example, reading the letters
of the aviation alphabet, pronunciation of thousand as [tauzend], etc.), specific pronunciation of
such parameters as speed, heading, altitude and flight level, etc. There are also lexical features, for
example, the verb to take off in the field of civil aviation it is translated as take off, and in colloquial
English - to take off clothes; to read in the phraseology of radio exchange - to hear ( how do you
read me? how do you hear me?), and in colloquial - to read, to advise (on final) in radio
communication - to report, in colloquial - to advise [4, c. 142].

When teaching professionally oriented English, the teacher must also take into account the
psychological characteristics of the flow of operational information to the air traffic controller.
Information about the flight, which is displayed on the radar screen and makes up to 85% of all
incoming data, is a two-dimensional display of the actual situation, while the controller needs to
transform it into a spatial dynamic image, taking into account the number of controlled objects in
the zone of his responsibility, their height and speed of movement [5, p. 74].

Obviously, this problem cannot be solved with the help of a textbook alone. In this regard,
there is an urgent need to intensify the learning process, taking into account all of the above
features. A relatively new effective way to speed up the learning of professionally oriented English,
as well as to relieve psychological difficulties by creating conditions as close as possible to working
ones, is the use of language simulators. The creation of didactic conditions for intensive interactive
teaching of an aviation foreign language through the use of language simulators seems to be the
main element of the novelty of our study.

Specifics of the language of radiotelephone communication. One of the psychological barriers
to the perception of a foreign language message within the phraseology of radio exchange is the
lack of visual/kinetic channels of perception, which, in turn, predetermines the increased
dependence of the message understanding by the addressee on the clear and correct speech of the
addressee. Radio frequency interference does not always allow one to perceive the intonation -
pattern of an utterance. The consequence of this is a special attention to the text and to the word as
its unit.

The relations between the participants-communicants are determined by the established rules
for conducting radio exchange. During the radio exchange, the leading role is given to the
representative of the air traffic control service, since it is he who transmits orders to the aircraft and
controls the movement of the aircraft in the airspace. In addition, the phraseology language of radio
traffic has a number of syntactic and phonetic features due to the auditory and visual perception
channels involved in the work of an air traffic controller, as well as the time frame for transmitting a
message and responding to them. These features are spelled out in the document of the International
Civil Aviation Organization (ICAO, from the English ICAO - International Civil Aviation
Organization) Doc. 9432 "Manual of Radiotelephony" and are based on the following principles:
any commands and messages should provide a minimum of distortion and loss of information; the
receipt of any information, as a rule, should be accompanied by an appropriate message in response
(“receipt ), the number of words in radio communication sessions and their duration should be (if
possible ) minimal [6, p. 72].
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There is a requirement for the speed of speech of pilots and air traffic controllers, which
should not exceed 100 words per minute [7, p. 2]. This speed allows less competent participants in -
communication to avoid misunderstandings and thus successfully carry out radio exchange. In
practice, this requirement is not met in 80% of cases. These conclusions were made after listening
to 100 authentic conversations of air traffic controllers of the Moscow, Samara and St. Petersburg -
automated air traffic control centers, where the air traffic controller says 120-130 words in 60
seconds. As a rule, the accelerated rate of speech is due to the intensity of traffic in busy air harbors.
In this regard, it seems appropriate to pay attention to the training of specialists for listening to radio
communications with an accelerated rate of speech.

During the training of air traffic control specialists within the framework of the secondary -
vocational education course “Air Traffic Management”, the training program provides for the study
of general / colloquial English, aviation English and radio phraseology. All aspects of specialist
training are shown in the table.

Aspects of training aviation specialists at the university

Semester, room. Clock

Discipline Total
one 2 3

General/colloquial

English language & & i 150

Aviation English 66 48 156 270

Phraseology of radio exchange 66 120 - 150

Phraseology of radio traffic, in turn, is divided into standard phraseology used during regular
flights, and into messages used during non-standard situations. For emergency situations, it is
hardly possible to create a phraseological list of terms, since each emergency is unique. In this
regard, it is customary to describe problems in plain English. From the data given in the table, it
follows that a fairly significant part of the training is assigned to the phraseology of radio traffic.
Standard phraseology is a professional sublanguage limited to about 450 phrases, but it is important
not only to use them correctly and in a timely manner, but also to be able to understand dialects.

Peculiarities of Radio Communication Phraseology Teaching by the Simulator. It has been
proven that the most difficult thing in the process of learning a foreign language (FL) is mastering
speech skills - speaking and listening, which requires constant training in pronunciation of sounds,
words, phrases of a foreign language. Textbooks, as a rule, contain a large number of pages,
mastering materials with the help of textbooks requires a very long time from students, in many
cases also explanations from the teacher on certain formulations given in the source. Working with
a textbook implies additional time costs, which in the conditions of a modern, intensified, dynamic -
society is not always possible. The use of computer technologies makes it possible to increase the
efficiency of teaching by using simulators, which, on the one hand, enable students to practice
speaking skills at any time convenient for them, and on the other hand, greatly facilitate the work of
foreign language teachers.

After the approval of English as the working language of civil aviation and the development
of a scale for assessing language knowledge by the International Civil Aviation Organization
(ICAO), there was an urgent need to create special speech simulators that would allow both native
speakers and specialists for whom English is not native, learn the standard phraseology of radio
traffic and aviation English as soon as possible [3].

In order to train the standard phraseology of radio communication for future air traffic
controllers and pilots, specialists from the organizations Eurocontrol and Multimedia Tutor
developed phraseology simulators based on the released documents [8]. The task of the study is to
identify how productive is the use of these programs for educational purposes and whether their use
is possible in terms of intensifying the educational process. It is important to determine at what
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stage of training it is worth starting to use such simulators and what impact this will have on the -
learning process.

Eurocontrol Phraseology database simulator Say again. This is an online resource developed
by the European organization for the safety of air navigation Eurocontrol in 2013. The developers
of the program note that regional and local differences in phraseology may differ from those
indicated in these ICAO documents. Users should check their local AIPs (Aeronautical Information
Publication) for potential air traffic management (ATS) differences, phraseology from ICAO
(ICAO DOC7030 and ICAO EUR/RAC - 24) is not included in this database.

The phraseology contained in this database is not exhaustive and, under other circumstances,
pilots, ATS personnel and other ground personnel will use plain language, which should be as clear
and concise as possible to the level specified in ICAQO language proficiency requirements in order to
avoid possible confusion with those for whom English is not their native language [9].

The standard phrases from the rules of radio traffic are actually extrapolated into 11 basic -
categories: the aerodrome and its surroundings, information related to aircraft, coordination -
between air traffic control services (ATC), controller - pilot communication over the data link
CPDLC , emergency or non-standard situations, etc. These categories correspond to 44 contexts or
key phrases (transmitter frequency spacing in 8.44 kHz steps, confirmation of information,
aerodrome flight circle, etc.). Based on this classification, for each key phrase, a specific list of 450
phrases of the ICAO radio traffic phraseology code of phrases was selected, which corresponds to a
specific flight stage. According to the authors, a separate category of contexts should include -
phrases used in the case of flights that follow a non-standard scenario.

Abnormal or emergency situations include 14 phrases prescribed in ICAO document 4444,
four of which describe the use of the ACAS airborne collision avoidance system, four refer to
phraseology warning of danger: distress signal MAYDAY, emergency signal on onboard a Pan-
Pan, warning the pilot of the danger of a collision with the ground, a signal for an unacceptably low
flight altitude, two - to an emergency descent, four - to the use of a secondary surveillance radar and
an ADS-B broadcast automatic dependent surveillance system.

After selecting a certain category and context in automatic mode, the program displays a
dialog box with phrases relevant to each situation or a phrase from the set of rules prescribed in
ICAO document 4444. Each of the phrases is given a detailed explanation, containing not only a
link to a specific paragraph and the section of document 4444 in which it is spelled out, but also an
indication of which of the participants in the communication should pronounce it (pilot or air traffic
controller). For each of these phrases, an example is given in the form of an audio file recorded by a
native English speaker at the recommended tempo of 100 words per minute and a script to it. Below
the audio file, in the RELATED section, there are links to other situation-specific commands or
messages, in case the phraseology rules require more than one phrase in the selected situation, as
well as links to the category and context to which they apply.

Computer simulator Air English Standard v 1.1. This is a simulator that was developed by the
Russian Center for Computer Technologies "Repetitor Multimedia” together with the company" -
New Information Technologies in Aviation™ in 2012. The simulator is intended for future and
current pilots and air traffic controllers of civil aviation and contains explanations on the rules of
radio connections and exercises aimed at strengthening these rules, which is the fundamental
qualitative difference between the Air English Standard v 1.1 simulator and the Eurocontrol
Phraseology database Say again.

The creators of the simulator Air English Standard v 1.1 indicate that the program is designed
for users with an English level of at least Intermediate, and is not a textbook on the phraseology of
radio exchange in English: it does not contain any grammar or lexical exercises, nor theoretical
material characteristic of textbooks [10, p. 6]. That is, we can say that Air English Standard v 1.1
serves as an additional source for the practical development of knowledge gained from the course of
aviation English and the phraseology of radio traffic in English.
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Just like in the Say again simulator, the program features soundtracks recorded by speakers of
various types of accents at the ICAO recommended tempo of 100 words per minute. The recordings
were made by professional air traffic controllers, pilots, cadets, as well as teachers of the Pilot
Training aviation training center (Melbourne, Florida, USA) from the USA, Great Britain, Ireland,
Germany, Spain, France, Russia, which will help users adapt to real conditions radio exchanges on
international lines [10, p. 7].

Air English Standard v 1.1 simulator program consists of six sections: radio communication
rules, ATC phraseology, ATS phraseology based on surveillance, phraseology when using
secondary surveillance radar (SSR) and ADS-B automatic dependent surveillance, phraseology
when using a contract vehicle automatic dependent surveillance ADS-C, warning phraseology,
phraseology for communication between ground personnel and flight crew. Each section contains
information with the rules of radio communication and exercises of several types:

1) exercise-test (selection of one correct option from several proposed ones);

2) listening exercise (listen to the audio question and choose the correct answer, make an
audio recording of the translation of sentences from Russian into English);

3) grammar and phonetic test (choose the correct pronunciation of the letters of the alphabet,
the names of the echelons);

4) scenario exercises.

Due to the fact that this simulator is intended for self-testing, the methods for monitoring the
implementation of tasks do not involve grading, however, a certain period of time is allotted for the
completion of test tasks. In addition to the graphic indication of the countdown, some tests also use
an audible indication similar to the ticking of a clock. On the one hand, this is an irritant and creates
an additional psychological burden on the student, and on the other hand, it prepares the future
specialist for real working conditions that require the air traffic controller to solve the tasks set as
soon as possible. After passing the test in interactive mode, a special pop-up window displays the -
number of errors made by the test subjects. The popup window is shown in fig. one.

Using the back button, the student can see in which test questions an error was made (the
wrong answer is highlighted in red) and correct it. The view of the representation on the screen is
shown in fig. 2.

The advantage of this method of highlighting errors is that when checking the performance of
a task, the teacher can see which tasks caused the greatest number of difficulties for students, since
all incorrect answers, even after correction, remain highlighted in red. To perform testing -listening,
students are encouraged to use a microphone to record their speech. If a dialogue is offered, the
subjects can see the Russian translation of their lines on the screen as prompts.When checking the
dialogue, you can hear the remarks of your interlocutor using speakers (not headphones ). After
completing the tasks, students are provided with a script with the correct answers. In order to see
where the mistakes were made, the student is asked to use the back button to see the wrong answers,
which will be underlined and highlighted in red.

linguistic simulators in the educational process involves not just a visual presentation of the
material, but also a certain grouping and systematization of the acquired knowledge, provides a long
exposure of the language material, as well as an individual or differentiated approach to learning.
All these features are reflected in the structures of the Air English Standard and Say again
simulators .

Both simulators were created on the basis of ICAO documents app. 10, v. 2, and ICAO
document 4444. All sections of these documents, as well as links to the corresponding items, are
included in the training and methodological complexes of both simulators. Both Say Again and the
Air English Standard provide several examples of each situation described in the documents in text
and audio format, spoken by native speakers, with clear indications of which of the participants in
the communication (pilot or air traffic controller) should say this or that replica. However, the
simulator, which was developed by the European organization Eurocontrol, does not involve a
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thorough development of the phraseology of the radio exchange, while the Russian program Air
English Standard offers a system of various exercises to reinforce the scientists, which allows us to
conclude that the Russian simulator has clear advantages. and is therefore more effective because it
has test exercises, auditive skills exercises, scenario exercises, phonetic tests, and exercise keys.

Optimization of the use of simulators in the educational process. It seems appropriate to -
supplement the simulators with examples of authentic radio exchanges with a high rate of speech
and technogenic noise at a frequency to improve the development of auditory skills, as well as to
expand the list of non-standard situations by giving examples of radio exchanges in the event of a
fire on board, belly landing, splashdown, medical emergency, engine failure, failure of various
aircraft control systems, bird strikes, reports of animals entering the runway, etc. There are no tasks
aimed at developing written skills in the simulators. Scenario tasks can be used as such exercises,
where the student must write the phrase of an air traffic controller or pilot in a role-playing
dialogue.

Useful, in the opinion of the authors, are the exercises proposed by K.L. Simant'eva, in which,
to test auditory skills in the system of exercises of the simulator, an audio cut from call signs,
speeds, altitudes, etc., reported by pilots and air traffic controllers of various nationalities is used. .
To train the spatial representation of the air situation in a specific area of responsibility, it is
advisable to offer controllers to listen to the reports of pilots in order to record the elements of
navigation information in writing, to graphically plot the trajectory of the aircraft in the horizontal
and vertical planes. For the development of memory, it is recommended to listen to the
multicomponent reports of pilots in order to confirm the received information or retell it without
fixing the received data in writing [5, p. 75].

Work with the simulator should take place in parallel with the topics being studied so that
students can work out the acquired knowledge in practice, however, authentic high- speed radio
traffic and radio traffic containing messages about various emergency or emergency situations
should be presented at the end of the course. On the one hand, this seems appropriate in view of the
fact that the student will accumulate a certain knowledge base on the phraseology of the radio -
exchange, on the other hand, this will ensure a repeated appeal to the material covered, and
therefore will contribute to its consolidation and maximum assimilation.

The simulator contributes to the maintenance of productive mental activity, which is a -
necessary and key condition for the successful performance of an air traffic controller's job. Among
the various ways to increase mental activity, psychologists pay special attention to the observance
of the following rules: mandatory intensive mental work, alternating with lower intensity, and
mandatory periodic extreme efforts in mental work up to deep fatigue [11, p. 38]. That is why -
exercises in a speech simulator should be of varying degrees of complexity: from the minimum
amount of technogenic noise to the maximum possible, including simultaneous broadcasting in two
languages within the same radio frequency; from a clear, measured speech of the speaker to the -
fastest possible, with a pronounced dialect; from the minimum amount of information presented in a
report to a voluminous amount of data that needs to be memorized.

In the curriculum, the use of the simulator should take at least 40% of the total time allotted
for studying the material. The simulator serves as an excellent tool for consolidating the topics
covered. It should be noted that the student can work with him both independently and in pairs.
Also, the simulator allows you to objectively assess the level of training of the student when
performing exercises. According to the analysis, the Russian simulator has an advantage over its
European counterpart: it provides a system of additional resources for training students' language
skills.

The use of interactive speech simulators for practicing aviation English and radio traffic
phraseology, in the opinion of the authors, is an extremely important and relevant tool for
intensifying the teaching of professional English and preparing future specialists for real working
conditions.
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KA3AKCTAH PECIYBJIMKACBIHBIH ASAMATTBIK ABUALMSI CAJIACBIHJIA
MEMJEKETTIK TUIITH KOJJIAHBLIY JEHTEWI

YPOBEHb ®YHKIIHOHHPOBAHUA T'OCYJAPCTBEHHOTI'O SI3bIKA B COEPE
I'PAXKIAHCKOU ABUAIIUU PECITYBJIMKHN KA3AXCTAH

THE LEVEL OF FUNCTIONING OF THE STATE LANGUAGE IN THE FIELD OF
CIVIL AVIATION OF THE REPUBLIC OF KAZAKHSTAN

Angarma. bepiireH Makairaga MEMIICKETTIK TULAIH a3aaMaTThIK aBHAIlMsA  CaJlaChIHJA
KOJIAHBLUTY JICHI'CHi Typaybl aWThlUiraH. KoraMIpIK opTajarbl MEMJICKETTIK TUIIIH KOJJIaHBUTYBI
TUIAIK OPTAaHBIH HBIFAIOBIMEH KYIIeHeTiH1 ce3 Oosambl. Kasipri yakpITTa MEMIICKETTIK TUIIIH
KOJITAaHBUTYBl cayajdHamMa J>KYPTi3y apKbUlbl TaljaHFaH. Makaiaga MEMIICKeTTIK Tuial Oury -
a3aMaTThIK Mapbl3 CKEHIIr Al ThIIFaH

Tyiiin ce3aep: Kazak TiTi, MEMJIEKETTIK TLI, cayaliHaMa, CYpakK, KOFam.

AHHOTaIlI/IH. B cratne paccMaTpuBacTCAa YPOBCHB HUCIIOJIB30BAHUA I'OCYAAPCTBECHHOI'O S3bIKa
B OTpaciinu Fpa)K,HaHCKOﬁ aBHaHHﬁ. B nacrosee BpEMs HCIIOJIb30BAHUC TOCYAAPCTBCHHOI'O A3bIKa
AHAJIIM3UPYCTCA IMOCPCACTBOM OIIPOCaA. B crathe TOBOPUTCs, YTO 3HAHUC TOCYHApCTBCHHOI'O SA3bIKa
ABJIACTCA I'PAXKAAHCKHUM OOJII'OM.

KiroueBble cjioBa: Ka3aXCKUM A3BIK, FOCyHapCTBeHHBIP’I A3BIK, aHKETA, BOIIPOC, 06H_ICCTBO.

Abstract. The article examines the level of use of the state language in various spheres of
society. Currently, the use of the state language is analyzed through a survey. The article says that
knowledge of the state language is a civic duty.

Key words: Kazakh language, state language, questionnaire, question, society.

Kipicne 6oaim. Ka3ipri Tagna Kazakcran PecmyOnukachlHBIH a3aMaTThIK aBUAIUS CallaChIH/IA
(a3aMaTTBIK KOHE MEMJIEKETTIK) TUIAIK KOMMYHHKAIUSHBI JaMbITy/a OipHEIIe JTHMHTBUCTUKAIBIK
MOceNenep/iiH OpBIH alapbl Ce3Ci3. ABHAIUS calachlHAAa OPBIC JKOHE aFbUINIBIH  TUIIEpi
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Komanbutagsl. Kaszak TUTIHIH KOHCTUTYIMSUIBIK MOpTeOeciH eckepe OThIpbin, Kaszakcran
Pecnyonmukacel Toyencizairinin 30 >KbUTBI IIiHAE MEMJICKETTIK TUIAIH aBUAIMs CalachlHIA
KOJIAaHBUTYBIH JKY3€Te achIpy - K€3€K TalThIPMANUTBIH ic. MEMJICKETTIK TULMIH KOFaMIBIK, KociOu
KaTbIHACTAP/a, OHBIH INIIH/E aBHALUSIIBIK-KOIIK KYHECIHIe KONJIaHy asChlH OJIaH opi KeHEHUTyre
MYMKIHIIK Oepy kepek. Kazak TUTIHIH KOJJAQHBUTY asChIH KCHEUTY OapliblK MEMIICKETTIK
Oarmapnamanapna, Kaszakcran PecnyOnukacelHbIH —TyHFBIII mpe3uaeHTi — Enbacer H.O.
HazapOaeBThIH >konmaynapbiHna, coHmai-ak Kaszakcran PecmyOnukaceiaein mnpesunenti KK
TokaeBTBIH >KOJIIAYTaphIHIA JKOHE aFbIMJIAFbl COiIereH ce3iepiHae Kazak TutiHiH 2025 Kpuira
JeWiH JIATBIH SJINMOMiHe Kollyi, OHBIH ilIiHAe TepMHuHIep kazy EnbackiHbiH XKapibiFbIMEeH jKoHE
TarceIpMaapbIMeH, COHMAa-aK «PyxaHu >KaHFBIpY» OarmapiamachlHIa KapacTeipbuiraH. Kazipri
yakpITTa aBuanus canacel Kazakcran PecnyOinkacbhlHbIH SKOHOMUKAJIBIK ©CYIHIH MEePCIEKTHUBAIBIK
OarbITTapblHBIH Olpi Oonbim TaObutagbl. On KasakcTaHHBIH TYHFBINI TIpe3uzieHTI - Enbace
Hypcynran O06imynel Hazap6aes ycoinran [1] KasakcTaHHBIH MEMIIEKETTIK JJaMy CTpaTErHsChl -
2050 sxone memieket Oacuibichl Kackim - JKomapt TokaeBThiH Ka3zakcTan XankplHa K0JJaybIH/A
KOpPIHIC TanmKaH.[2]. ATanm alTKaHna «5 MHCTUTYIIMOHAJABIK pedOopMaHbl )Ky3ere achlpy OOMbIHIIIA
100 HakTBl Kagam», «¥JT KOCHapbhIHa» coiikec, 68-kamam «KazakcTaH apKbUIbl aBHATPAH3UTTIH
TapTHIMIBUIBIFBIH aPTTHIPY YILUIH aBUATPAH3UTTI MEMIIEKETTIK PeTTeYIIH THIMAUIINH >KaKcapTy»
YIIiH apHajFaHbl 6enriii. [3].

Kazak tiniHig naTeiH aninOuine keuryi [Ipe3suaeHTTiK xapiabikTa KapacTeipbuiran [4]. Kazak
TUTIHIH KBI3MET asiChIH oJaH opi keHelTy Kazakctan PecmyOnmkacel YkimeriniH 2019 sxwirsr 31
xentokcangarel Nel045 Kaymeiceimen Oekitiiren Kaszakcran PecnyOmmkaceiama «Tinm casicaTsiH
icke aceipy xeHiHAer1 2020-2025 xpu1mapra apHanFaH MEMJIEKETTIK OaraapiaamMasa Ke3enreH [S].
2021 xwimel Kazakcran PecmyOnmukacel bimiM kKoHE FBUIBIM MHHHUCTPIITIHIH PECMH MOJIIMETTEpi
OoiipiHIIa TynekTepAiH 85% Kazak MekrenTepiH Oiripeai. bynm O3aiH  a3aMaTTapbIMBI3,
SKOHOMUKAHBIH OApJIBIK CcajalapbIHBIH OOJalIaK MaMaHIaphl KOHE OJIAPJBIH Ka3ak TUTIH €3/epIHIH
KOociOM KbhI3METIHJIE TalmanaHyFa TOJBIK KYKbIFBI Oap. Kazak TUliH KoJJaHy asChlH aBHAIus
caJlachlHJIa OJIaH 9Pl KEHEHTY, COHBIMEH KaTap COJI cajlaja Ke3[eCeTiH Ka3ak TUliHe OaiaHbICThI
JUHTBUCTUKAIBIK 3€pTTEYepll Tajajgay MEMJICKETTIK TUIMIH JaMyblHa Yiec KOCaabl Jiell
ecenteiiMiz. «Kazakcran PecnyOnukachlHBIH oye KEHICTITIH MaiijajiaHy >KOHE aBHAIMS KbI3MET1
typanel» Kazakcran Pecniyonmukaceiabig 2010 sxbutebl 15 minaeneri Ne 339-1V 3aHbiHBIH = «Oye
KO3FaJIbICBIHA KBI3MET KOPCETYy HEMece oye KO3FalIbIChIH Oackapy Ke3iHJeri paanoOaiiiaHbIC»
epexxeciniy ~ 30-0a0biHbIH ~ 6-TapMmarbiHzma:  «Kaszakcran — PecmyOnMKachlHBIH —~— ayMarbIHJIA
paauoTenedoH OaillaHbIChl Ka3aK, OPbIC HEMece AaFbUIIIBIH TUIAEPIHAE >KY3ere achIpbLIaIbl»
nemiHreH [6]. Anaima, ic Ky3iHIE aBHanMsa (a3aMaTThIK JKOHE MEMJICKETTIK) TEK OPBIC JKOHE
arbUIIIBIH TULAEP] KoJaaHbUIaAbl. PammoOaiimaHbICTBIH Ka3akK TUIIHIAE KOJJaHBUIMAaybl, aTalfaH
MOCeNIeH1  3epjelniey, ceOenTepiH aHbIKTay, MIETENIIK ToKIpUOEeH1 3epTTey AapKbUIbl  THICTI
oicTeMernep MEH HYCKayJIbIKTap bl JailbIHIay, OCBI caja/ia Ka3ak TUTiH €HTi3yIiH Yy Kayirnci3airi
JIeHreiine ocepiH Tanuay KaXeTTiri TyslHaaiasl. by 3eprrey KonganOansl cunaTka ue, COHABIKTaH
ocbl apkpuiel Kazakcran PecmyOnmukackl A3aMaTThIK aBHALMACHIHBIH YINIY JKOHE IUCHETUEPIIiK
KYpaMbIHBIH KOC10M KY3BIPETTEePiH camalibl apTThIpyFa bIKIaN eTefl. [7].

Heri3ri 6e1iM. A3amMaTThIK aBHAlMS cajachlHAa MEMIIEKETTIK Tl — Ka3aK TUTIHIH KOJJAaHbLTY
JICHreiiH aHBIKTAy MaKCaThIHAA AaBUAIlMsl CaJachIHBIH MaMaHJapblHA apHalfaH cayalHama
KYPrizuiai.

ATtanFaH cayallHamMara aBHMAallUsS CalachblHBIH 29 MaMaHbl KaTbICThl. TemeHae OepiireH
cayaJHaMaHbBIH KOPBITBIHABICEIH 10 muarpamma apKbUIbl Ke3 keTkizyre Oomnaabl. «Kaszakcrtan
PecriyOnuKachlHBIH a3aaMaTTHIK aBUAIMsl CalachblHAA JKalMbl  MEMJIEKETTIK Til-Ka3ak Tili
KoJjaHbuta Ma?» jgereH l-cypak OoiibiHmia 55,2 %-b1 kommanbuiansl, 31 %-bl  imriHapa
KOJIaHBUTAJbl JIeN JKayan OepreH. ATanfaH cypak OOWBIHIIA MEMJIEKETTIK TULAIH KOJAAHBLTY
JICHI' e 1HIH JKOFapbl EKEHIr'H Kepyre 0oJapl.
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1-muarpamma .«Google forum survey» caiiter

Exinmi guarpamma OOWBIHIIA «ABHAIMS CalachlHa OaMJIaHBICTBI KOJITAHBICTAFBl 3aHHAMA,
epexenepie Ka3zak TUTIHIH KYy3ere achIpbUTy JCHreii Kanmai?» nereH cypakka 48,3 %-b1 skorapsl
nen Oaramarad. 34,5 %-w1 oprama jen jkayarm OepreH. bepinreH cypak Oo¥bIHINA jJa Ka3ak TiTi
MopTeOeCiHIH 6CKeHIITiH OalirayFra 00J1apl.

2-muarpamma. «Google forum survey» cairbr

YuriHmi auarpaMMangarbl «ABHAIMS CalaChlHBIH MEMJICKETTIK KY’KaT allHaJIbIMBbIH/A Ka3ak
TUT KoJtanbiIa Ma?» nereH cayanra 48,3 %-b1 «uo» nen xxayan oepce, 34,5 %-b1 «OUIMeHMIH» Aem
JKayarn OepreH.
3-nuarpamma. «Google forum surveyy caiite

TepTinii auarpammanarbl «Oyekaiaa, yIaK IMiHAe Ka3ak TUlHAE XabapiaHaTblH
xabaprnamanapzpl Kanail 6aramaiice3?» neren cypakka 37,9 %-bl «oTe )Kakchl» Jemn kayam Oepce,
10,3 %-b1 «Temen» nemn xayarn O6epreH. Ochl CYpaKThIH MaHbI3IbIIBIFbIHA KEJETIH OoJicak, dyexai
KbI3METKepJIepiHiH i e 00Jica MEMJIEKETTIK TUIA1 OUTyre IeH KOIObI KEpeK JIETeH/Ii aifTap eiK.
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4-nuarpamma. «Google forum surveyy caittbr

Becinmi nuarpammana Oepinren «Tipkeyne, Tekcepyne, (IOCMOTp), YTy Ke3iHJe TachIMal
KBI3METIHIH MaMaHJapbIMEH Kail TUIIe ceiyiececi3?» aereH cypakka 55,2 %-bl «Ka3zak, OpbIC
TUTiHAE» Jaemn jkayarm Oepce, 24,1 %-bI «TeK OpBIC TUTIHIE» JEMN Xayan OepreH.ATaiaraH Mocese
OOMBIHINIA Ka3aK TUTIHAE o1 Jie 0oJica KoOIpeK coiiiey KaXeTTUTIr aHFapbLTa IbI.

5-muarpamma. «Google forum survey» cairbr

ANTBIHIIBL AuarpamMMmaza OepuireH «¥mIaK IMIHAE SKUMaX Mylenepi (YIIKBIII, SKHIax
KOMaHJMpi, dyecepik) KasakK TLTIHIE AyphIC ceiieil ama ma?» mereH cypakka 55,2 %-b1 «Kazak
TUTIHAE XabapiiaHaThiH XaOapiiamanapra KOHUIIM Tojlaabl» jen kayarm Oepce, 27,6 %-b1
«XabapraHaTbIH MOTIH CO3iH TYCiHIKCI3 aiTaap» nen xayan Oepred. 10,3 %-b1 «Jlaybic TUKIUSACHI
Iypbic emec» nen Oaranarad. Onail Gosica, yilly SKHMIAXbl MYIIEIEPIHIH /e MEMJIEKETTIK TUIIE o3
OLTIMZIEpiH KeTUIipy OOMbIHIIA OKY KypcTapblHa Oapy KepeKTiri Ke3zeneal.

6-nuarpamma .«Google forum survey» caiite
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Kerinmi, ceri3iHmi auarpamMma KepPCETKIIITepi KOPCETKEHIEH, aBUAIMs CaJlaChIHBIH
MaMaHJapblHA MEMJIEKETTIK TUIAI MEHrepy, OHbI KbI3MET OapbIChIHIA KOJIJaHy KEepeKTiri
AHBIKTAJIFaH.
7-muarpamma. «Google forum

SUrvey» CauTsl

CayanHaMaHBIH TOFBI3BIHIIBI JAMarpamMmachl OOWBIHIIA a3aMaTTHIK aBHAIMA CAJAChIHBIH
MaMaHJIapbIHbIH Ka3akK TUTl KypchblHa KaThICYFa JIET€H bIHTA-bIKbUIACKIH Oalikayra 00Ja/ibl.

OnbiHIbl quarpammana «KP azamaTThIK aBualys canachlHIa MEMIIEKETTIK TUINIH (Ka3ak
TUTIHIH) KOJJaHy JOpeXeciH KeTepy VIIIH KaHAal YCHIHBIC aiiTap eniHi3?» JIereH KOPBITHIHIBI
CYpak KOWbLIIbl. ATanFaH cypakka 37,9 %-bl «ABHalnus calacklHa OalllaHBICTHI epekenepre Ka3ak
TUTIH OapblHIIA KOJJaHy OOMBIHIIA e3repicTep €Hrizy Kepek» Jnem skayam Oepce, 27,6 %-bI
«OyeKOMIaHMsIap, KeKellle aBHallUsIbIK OPTaNBIKTap, T.0. Ka3ak TUIiHe OachIMIBIK Oepy Kepek»
JIeTI KOJI/1ay KOPCETKEH.
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10-muarpamma. «Google forum surveyy caittbr

10. KP 235MaTTolK aBMaLUMRA CanachiHaa MEMNEeKeTTK TinaiH (KasakK TiniHig) KongaHy
[SPeXEciH KOTepY YIWiH KBHAAM YChIHLIC aiTap eailia?

29 orseton

@ 1 MEUNCKETTIN CANC YA ID KT
FPHANLMENT K33 TINIE AYDIY
Kepex

O ? syexcunmaninsg xeewe
SENALARSE OPTANERTAD. 16 KA
nntves Gacemdnig Gapy mepes

& 3 Awwai Gahatkia OGN
EPLARNSHE KAIAK TiMN SapLssua
KOGy DOMMLA BXEpCTED ennay &

@ 1 Gacaxayon

KopbITbIHABI. ApHaiibl XKYpPri3ulreH cayajiHaMa KOPBITBIHABICHI Ka3aK TUIIHJE COUIEHTIH
aBUAIIMS CaJaChIHBIH MaMaHAAp CAHBIHBIH KOOI KEpEeKTIriH KepceTeal. MeMIeKeTTIK TiIre JereH
KKETTUIIK TOyeJCI3IriMi3fieH OacTay ajiblll, 3aMaH TajlaOblHA calf KYHHEH KYHre apThIll Kejell.
Kazak TiniHiH KOJITaHy asChIH KEHEWTY MaKcaThIHIa MEMJICKET TaparblHaH HOPMATHUBTI-KYKBIKTHIK
KeciMlep MeH Oarjgapiamanap KaObUINAHBIN, TYpJi ic-IIapanap aTKapbUIbI JKaThIp. Artam
anTkanna, emiMizaiH 1995 xeurrel 30 Tambeiaa kKaOsuimanraH KoHcTtutyrusceiHan Oacram 1997
xbutFel 11 munneneri «Tingep Typans», Kazakcran PecryOnmkachIHBIH 3aHIAPBIHBIH KOJIIAHBICKA
€HYIH MEMJICKETTIK TUIAIH MOpTeOeciH KoeTepim, epiCiH KEeHEWTY YIIiH XacalFaH Kagamiap el
KaObuTmaneiK. TypKil TUIAEPIHIH IMIiHAETI €H 0al, eH CyJy, €H KOpPKeM, MOH/I ¢ MaFbIHAIBI TUT —
Kazak TiTi ekeHi ce3ci3. Ochl TYpFBIIAH aiFaHaa, OBBAIH KOKeWiMIsre eH alIbIMEH
En6aceimMeiz Hypcynran O6imysner Hazap6aeBTeiH: «biz Terimizmin — Typki, aiHiMi3aiH — McmaMm,
TUTIMI3AIH — Ka3aK TUTl €KEHIH eNIKaIllaHJa YMBITIIAYbIMbI3 Kepek!» Jem yprakka caaMakThl YpaH
TacTaraH MarbIHAJIBI CO3IH €CTEH IIBIFAPMaybIMbI3 KaxeT. [8].

T — acbun Ka3pliHa, pyxaHu mypa. Ounaii 6oJica, aHa TUTIMI3AIH ©pKEHICT oCyiHe, epKIiH KaHaT
YKAIObIHA YJIEC KOCY K€3-KEJITeH Ka3aK a3aMaThbIHbIH MIHJIETI.
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NPUMEHEHHME NEPCHEKTUBHBIX HAIIPABJIEHUM IU®POBU3AIIMA U
BHEJIPEHUE COBPEMEHHBIX TEXHOJIOI'MM B QJIEKTPOHHOM
JOKYMEHTOOBOPOTE

APPLICATION OF PROMISING DIRECTIONS OF DIGITALIZATION AND
INTRODUCTION OF MODERN TECHNOLOGIES IN ELECTRONIC DOCUMENT
MANAGEMENT

HUA®PJIAHABIPYIbIH IEPCIIEKTUBAJIbI BAFBITTAPBIH KOJJIAHY ’KOHE
IAJIEKTPOH/ABIK KYKXAT AUHAJIBIMBIHA 3AMAHAYHW TEXHOJIOT' UAJIAPIbBI
EHI'I3Y

AHHOTaIII/IHZ HpI/IMCHeHI/IC I_II/I(I)pOBLIX TCXHOJOTHUH Ha OCHOBE SJICKTPOHHOT'O
,Z[OKYMCHT0060p0Ta pacxoabl U CPOKU NJOCTABKU MOTYT OBITh CHMKCHBI, KPOMEC TOT'O ONTUMH3ALIUA
MapupyTos, HaHpaBJ'ICHI/Iﬁ MaTCpHaAIbHBIX U I/IH(bOpMaI_[I/IOHHBIX IIOTOKOB, B TOM 4YHUCIIC
COKpall€eHHUEC BPpCMCHU CYIIECCTBOBAHUS B LICIIAX ITIOCTABOK.
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KawueBble cioBa: 1udpoBas JOTUCTHKA, OJIEKTPOHHBIH JIOKYMEHTOOOOPOT, Ou3Hec-
MIPOIIECCHI, U(PPOBBIE KOPHIOPHI.

AHHOTAUMA. OJEKTPOHIBIK KYXKaT aWHAIBIMBIHA HETi3/eNreH IUQPIBIK TEXHOJOTHUSHBI
naiiianany IIBIFRIHIAPABI KOHE JKETKi3y Mep3iMAEpiH KbICKAPTYFa, COHBIMEH KaTap KOJIapbl,
MaTepHaIap KOHE aKHapaT arbIHIAPBIHBIH OAaFBITTapPbIH OHTAMIAHABIPYFa, COHBIH IIIIH/IE KETKI3Y
Ti306erinzeri 001y yakpITBIH KBICKapTyFa OOJa/Ibl.

Tyiiin ce3mep: MUQPIBIK JOTUCTHKA, SJIEKTPOHABIK KY)KaT alHAIIBIMbI, OM3HEC-TIPOIECTe,
UQPITBIK TITi31IEp.

Abstract. The use of digital technologies based on electronic document management costs
and delivery times can be reduced, in addition, optimization of routes, directions of material and
information flows, including reducing the time of existence in supply chains.

Keywords: digital logistics, electronic document management, business processes, digital
corridors.

CrpemuTtenbHOE pa3BUTHE HHPOPMAIIMOHHBIX TEXHOJOTUN U KOMMYHHKAIIMI B OOJIIINHCTBE
CTpaH MHUpa CTald NPUYMHAMH AKTHUBHOTO HCIOJIb30BaHUS B JIOTMCTHKE TaKOTO Mpollecca Kak
uudpoBU3aLusl.

JlaHHO€ MOHATHE O3HayaeT TJ0OalIbHBIA MpOLEeCC, KOTOPBIA MOApa3yMeBaeT BHEApPEHUE
nM(pOBBIX TEXHOJOTHWH B pasHbIX cdepax xu3HU. B mpouecce uudpoBuzanum M3MEHSIOTCS
METO/IbI YIpaBJIeHUS OU3HECOM, UTO OKA3bIBAET BIMSHUE U HA JIOTUCTUYECKYIO OTPACb.

I'maBHast 3a1a4a JOTUCTUKH — COKpAILlEHUE CPOKOB JOCTaBKHU I'py30B. Lludpossie TexHOIOI MM
U3MEHSIOT KaHajibl JBIXKEHMS TOBapoB, (opMaTbl IIOCTAaBKM U IPOLECCHl  YIpPaBJICHUS
JIOTUCTHYECKOW cucTeMod. Tem camMbplM OHM TPU3BAHBI  CIOCOOCTBOBATH  YIYUIIECHHUIO
JIOTUCTUYECKOT0 00CIY>KMBAHUS U Ka4eCTBAa OKa3aHHs TPAHCIIOPTHO-IIOTUCTHUECKUX YCIIYT.

Ha ¢one dbopmupoBanust mudpoBU3aliuid MEIJIEHHO, HO HEOTBPATHMO IOSBIISIOTCS HOBBIE
TE€PMHUHBI, HanOoJIee TIOJIHO OTPAXKAIOLINE COBPEMEHHBIE MPOLIECCHl U SIBJICHUS, OMUCHIBAIOIINE UX.
Cpenu HUX ecTh U LU(POBAast JIOTUCTUKA.

C TOuKHM 3peHHs COBPEMEHHOIO0 SKOHOMHYECKOTO BOCHPHUATHS LHU(pOBas JIOTHCTHKA
npeacTaBisier coOOW MOMCK, XpaHeHHe M cnocol mepenaun MH(GOpPMaLuM, a Takke LU(POBbIE
TEXHOJIOTUH, OOECIEeUYMBAIOIMEe BBIABICHUE M MPOTHO3MPOBAHUE IMOTPEOHOCTEH, ONTUMH3ALMU
MaplLIpyToB, HAalpaBJIeHU MaTepuanbHbIX M HMHQOPMAIMOHHBIX IIOTOKOB, B TOM 4YHCIE
COKpAIlEHUE BPEMEHHU CYIIECTBOBAaHMS B LEMNAX IOCTaBOK. B JIOTMCTHYECKON NeATENbHOCTH
IPUMEHSETCS IATh KIF0UEBBIX HU(POBBIX TEXHOJOTHHM, KOTOpPbIE CIOCOOHBI 00ECIeYUTh OBICTPYIO,
JELIEBYI0, HAIEKHYIO U YCTOMYMBYIO JOTUCTUKY. K HUM MOXHO oTHectH 3D-nedarb, MHTEPHET
BEIIeH, I0CTaBKa I'Py30B JPOHAMHU, OECIIMIIOTHBIE ABTOMOOMIIHU, 3IEKTPOHHBIN TOKYyMEHTOOOO0POT.

Taxxe ciaenyer OTMETUTD, UYTO B JIOTUCTUYECKOM MHTEPHET-IIPOCTPAHCTBE PAa3BUTHUE UJET 110
ISATH KIHOYEBBIM TEHJCHLHMSAM: COTPYJHMYECTBO B IIENU IOCTABOK; OM3HEC A MOTpPeOUTENs U
OusHec A Ou3Heca; 3elieHas JIOTUCTHKA; 3J1acTUYHas JIOTMCTUKA; UdpoBast Joructuka. JlaHHbie
JIOTUCTUYECKHE TEHJCHIIMY UMEIOT PsiJl 3HAUYMMBIX IPEUMYLIECTB, B TO BPEMS KaK 3aBepLIAIOIIEeH U3
HUX fABHseTcs uMdpoBas joructuka. Hamuume O07BLIIOrO KOJIMYECTBA 3aJad U MYJIbTH-
OPHUEHTHUPOBAHHOCTb JIOTUCTHUYECKOTO IIpoLecca MOAPa3yMEBAET HAIWYUE HMCKYCCTBEHHOTO
uHTeJUIeKTa B obsactu I T-TexHOomoruil.

MHOro3ajayHocTh ¥ MYJIBTH OPUEHTHPOBAHHOCTh OW3HEC-TIPOLIECCOB B  JIOTUCTHKE
HaIpaBJIEHbl Ha AakKTyaau3aluio TpeHIoB. OCHOBHBIE TpPEHIbl B JIOTUCTUKE IIPEICTABIICHBI B
TpaHcnopTHO# cdepe. Tak, Oomplmioe 3HaYeHHWE IUGPPOBONW JIOTUCTUKA HA CEroJHs JaeT
AJIEKTPOHHBIN TOKyMEHTOOOOPOT.

Vcnonbp3oBaHue »IEKTPOHHON TPaHCIOPTHOM HaKJIaJHOW ¢ LU(PPOBONH MHOAMHMCHIO OBLIO
yrBepxkaeHO B 2006 romy Ha ocCHOBE EIMHBIX NpaBWJI MEXIYHAPOIHBIX IKEJIE3HOJOPOKHBIX
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Ipy30ME€pPEBO30K B CTpaHax — wWieHaX MeXAyHapoJIHOro J>KEJIE3HOJ0POKHOIO KOMHUTETA; OHa
peamu3yercss B EC B pamkax mpoekra e-rail Freight, x xotopomy mnpucoeannmmmcs Oonee 20
JKEJE3HBIX 10por EBporibl

[Tpu BHeapeHnn 1M(PPOBOI JOTUCTUKKA HA OCHOBE IOPUIMYECKH MPU3HAHHOTO 3JIEKTPOHHOTO
JOKYMEHTO000pOTa pacxoisl M CPOKM JIOCTAaBKM MOTYT OBITh CHW)KEHBL. Ellle OIHUM TpEeHIOM
ABIISICTCST  CO3JaHUE LH(PPOBBIX KOPUAOPOB, SAIPO KOTOPHIX — €AMHOE HH(MOPMAIIHOHHOE
IIPOCTPAHCTBO 3JIEKTPOHHBIX JOKYMEHTOB, COJEPXKALUX CBEACHUS O IEPEBO3UMBIX TIpy3ax,
IPY300TIPABUTENSAX U TPY30TOIydaTeNsix (OPMUPYET MPEANOCHUIKA K MPUMEHEHHIO TEXHOJIOTHN
6onpmx mannbix (Big Data) u mepexomy oT crparernu KOHKYPEHIIMH B TPAHCIIOPTHOM CEKTOpE K
CTpaTeTruy COTPYAHUYECTBA U MIAPTHEPCTBA — OCHOBHOW MOJIeNTi On3Heca B MU(PPOBON JTOTUCTHKE.

bnaronaps npumenenuto TexHosoruu Big Data TpaHcnopTHble KOMIIAHMM MOTYT JIy4llle
yIOpaBsATh TpadUKOM, €KEIHEBHO aHAIM3UPYs MH(OPMALMI0O O TPaHCHOPTHBIX omnepanusx. C
MTOMOIIBIO IPABUJIBHO CTPYKTYPUPOBAHHBIX U MPOAHAIM3UPOBAHHBIX JAHHBIX MOKHO OOHApyXUTh
HOBBIE HEOYEBHJHBIE MapLIPyThl M 3aJ€MCTBOBAaTh HEUCIIOJIb30BAHHBIE PECYPCHl B CIIOKHBIX
JIOTUCTUYECKHUX 1IETIOYKaX, CJeJdaTb CUCTEMbl TPAaHCHOPTUPOBKH Oojiee TUOKUMH, MO3BOJISS
OTEpaTUBHO MepecTpanuBaTh MapUIPYThI TOCTAaBKU B CIy4ae HEMPEIBUICHHBIX OCIOKHEHH.

Bmecre ¢ TeMm 1u(ppoBbIe TEXHOJIOTHUHU B JIOTUCTUKE, BKIIOYAIOIINE MUHUATIOPHBIE TATYUKHU U
HCKYCCTBEHHBI HHTEJIEKT, CBS3BIBAIOT BOEAMHO (M3MYECKUH M HUPPOBOM MHUpHI, MpeBpalias
TpaJMLIMOHHbIE TUHEWHBIE LIENH MOCTaBOK B MHTEJUIEKTYyalIbHbIE OBICTphIE CeTH, Oa3upyrouecs Ha
uuposbix nenoudkax nocraBok (DSC). Tlocnennue, paboTas BMeCTe ¢ TEXHOJOTUSAMU OJIOKYEIHA,
CO3/al0T OCHOBY LIM(PPOBOI JIOTUCTHKH, MPEAOCTABIISISI TOTPEOUTENSIM BO3MOXHOCTh OTCJIEKUBATh
OTTPY3KY B PEKHME PealbHOTO BPEMEHH, MPOCMATPUBATh CTAIUU IBUKEHUS TPY3a.

B mensax ¢opmupoBanus crpateruu 3¢G(GEKTHBHOTO YIpaBICHUS B YCIOBHUSIX ITU(POBOM
TpaHc(hopMaK B TPAHCIOPTHBIX KOMIIAHUAX IMPOBOJUTCA IJIAHOMEpPHAs paboTa Mo nepexoay Ha
IIPOILIECCHOE yIpaBiieHHe. B HacTosmee BpeMst OCYIIECTBIISIETCSl paboTa MO OMPEAETICHHIO LI€JIEBOT0
COCTOSIHUS M TIOCTPOCHUIO KIIOYEBBIX OM3HEC- MPOLECCOB, TAKMX KaK MapKETHHIOBBIE
uccleloBaHus, (popMupoBaHUE 0a3bl, 3KCIEAUPOBAHUE TPY30B (TPAHCHOPTHO-3KCIECAULIMOHHBIE
yCIyrd), OpraHM3alusl KOHTEHHEpPHBIX IEPEBO30K, IE€PEBO30K TIPY30B C HCIOJIb30BAaHHEM
COOCTBEHHOI'O IMOJIBUKHOTO COCTaBa, IEPEBO30K CKOPOMOPTAIIMXCS TIPy30B, TEPMHUHAIbHbBIC
yCIIyT'd, TAMOKE€HHOE 0(OpMIIEHHUE, CTPAXOBAaHHUE I'PY30B.

B ocHOBY paboThl 0 MOBBIIIEHNIO 3(P(YEKTUBHOCTH M COBEPILIEHCTBOBAHUIO JEATEIIBHOCTH B
MEXJIyHAapOJHbIX KOMIIAHMAX 3aK/IaJbIBA€TCsl HE TOJBKO ONTHMMM3aLUsA, HO U LM(poBHU3aLus
KJIFOYEBBIX IpolieccoB. [IpuMeHeHne B 3TOM cilydae MPOLECCHOTO MOX0/1a M03BOJIIET YCTAHOBUTh
HalpaBjCHUs ONTUMM3ALMU Ou3Hec-poueccoB U cHopMUpoBaTh YCIOBUS 3(P(HEKTUBHOM
1uGpoBU3ALUM ONIEPALIMOHHOMN U YIIpaBIEHYECKOH AeATeNbHOCTU. B pe3ynbrate OyaeT JOCTUTHYTO
MOBBIIIEHUE YIIPABIIEMOCTH IPEANPUATHEM 32 CUET JOCTHXKEHUS TaKUX Leel Kak:

— o0ecrieyeHrne pyKkoBOJCTBa 3()(HEKTUBHBIM HUHCTPYMEHTOM Il IPUHATHUS CBOEBPEMEHHBIX
YIIPaBJIEHYECKUX PEIICHUH KaK Ha ONepaTUBHOM, TaK U Ha CTPATErHYECKOM YPOBHSX;

— obecrneyeHue Mpo3pavHOCTH MPOLIECCOB YIPABIEHHs, KOHTPOJISA U yUETa;

— CO3/1aHUE eIMHON KIIMEHTCKOM 0a3bl, KOTOpasi 0ObEUHUT BCIO MMEIOLIYIOCS HH(POPMALUIO
O KJINEHTAaX;

— obecrieyeHue €AMHOrO0 MH(OPMALMOHHOIO MPOCTPAHCTBA U MOCTPOEHUS A(PPEKTUBHOMN
cHCTeMBbI cOOpa U aHanu3a HHPOpPMaIUH.

Buenpenne HMC TOJI mno3BoiaseT MHUHUMHM3UPOBATH WM MCKIIOYHUTH  IOJIHOCTBIO
OyOonupoBaHue MH(OPMAIMK 1O COCTaBJIEHUIO aKTOB BBINOJHEHHBIX PAa0OT M aKTaM CBEPKH IO
KJIMEeHTaM, (OPMHPOBAHUIO MPHIOKEHHS K aKTaM, CIpaBKM O (DaKTUUECKU paclpeaeeHHON
BaitoTe U jp. Crucrema nmpeaycMaTpiuBaeT CONPOBOKICHUE OCHOBHBIX OM3HEC-TIPOIIECCOB:

— perucTparys B eJMHOM 6a3e TaHHBIX KJIMEHTOB, 3aBOK Ha OKa3aHUE yCIYT, JOTOBOPOB;

— 00paloTKa, y4eT U aHaJUTHUKA JAHHBIX pabOTHI C KIIMEHTAMU;
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— B3aUMOJICHCTBUE C KEJIE3HOJOPOKHBIMHU, OYyXraJTepCKUMHU, OaHKOBCKUMH W APYTHMMHU
MH(GOPMAIIMOHHBIMH CUCTEMaMU;

— (opmupoBaHe NEPBUYHBIX JJOKYMEHTOB.

[loBpllIEHNE MTPOU3BOAUTENBHOCTH TPYAA CHELUATMCTOB IpeanpusaTHs npu BHeapenuu MC
T3] nocturaercs 3a cuer:

— YBEJIUYEHUsI CKOPOCTH (GOPMUPOBAHUS U 0OPAOOTKH 3asIBOK;

— TOBBILIEHUS KOHTPOJISI 38 OCYILECTBISIEMBIMH IIPOLECCAMU IIPU MIPEIOCTABIEHUH TIOJHOTO
KOMILJIEKCA TPAHCIOPTHO-IKCIEAUIIMOHHBIX YCIIYT;

— YMEHBIIEHHS BPeMEHHU O00CITy)KUBaHUS BCeX OM3HEC-TIPOIIECCOB, CBSI3aHHBIX C JIOTOBOPHOM
JEATeIbHOCTBIO (IOTOBOPHI, cueTa-(paKkTypsl, aKThl U T. 11.);

— TIOBBIILIEHUS KAY€CTBA U TOUHOCTH BBINIOJHEHUS 3aKa30B;

— CHIDKEHHUS BPEMEHM Ha MOJTOTOBKY OTUETHOCTH, MOBBIIIEHUS JOCTOBEPHOCTH JAHHBIX U
MUHHMU3ALNS BIUSHUS YEJIOBEUECKOTO (aKTopa;

— UCKJIIOYEHHUs TyOnupoBaHus omnepanuil u Oosiee 3PPEKTUBHOTO B3aMMOACUCTBUSI MEXKIY
MOAPa3ICIICHUSMHU.

OYHKIMOHUPOBAHNUE CHUCTEMbl HANpaBICHO Ha (QOPMHUPOBAHUE KIUEHTCKOM 0a3bl INpHU
00paboTKe MOCTYHAloIIero MOTOKa 3aKa30B HA MEPEBO3KY M HMH(POPMAIIMOHHOE COMPOBOXKJIECHUE
MIPOLIECCOB B3aUMOICHCTBHUSA MTPH OKAa3aHUU TPAHCIIOPTHO-IKCIEIUIIUMOHHBIX YCIYT (PUCYHOK 1).

KiroueBsie TpeOGoBaHus K (PYHKIIMOHATILHOMY COCTaBY 33/1a4 CHCTEMbI BKIIIOYAIOT:

— JIOCTHXKEHHE BBICOKOTO YpOBHA (YHKIMOHAIBbHBIX Bo3MoxkHocTedt WC TOJ mno
00CTyKMBAaHUIO TPOU3BOJCTBEHHON JESITETbHOCTH;

— obneruenue BBojAa AaHHbIX B MC TOJ[ m MakcuManbHOE CHU)KEHHME PYYHOTO Tpyna
IIEPCOHAIIA;

— o0ecrnieyeHrue HEOOXOMMOTO KayecTBa (POPMUPYEMBIX JOKYMEHTOB U YCKOpPEHHUE Mpoliecca
ux 00paboTKH;

—  JOCTHXXEHHE BBICOKOTO ypoBHs B3ammojehctBuas HWC TOJ[ ¢  BHEMIHUMH
MH(OPMALMOHHBIMU CUCTEMAMH 3a CYET MPUMEHEHHS] COBPEMEHHBIX MEXaHU3MOB UHTETPALIUU;

— obecrieueHne COBpeMEHHOTO ypoBHA anmuHuctpupoBanus NC TO/I;

— HCHOJIb30BaHME COBPEMEHHBIX NPHUHIIMIIOB MOCTpOeHUs HHTepdeiica Moab30BaTeNs,
peayinzanusi BO3MOXHOCTU THOKOIM HacTpolku uHTepdeiica Al pa3IMYHBIX TPYII MOJIb30BaTeNeH
NC TOA.

Coznmanme eauHOM KopmopaTuBHOW 0a3bl, mnocTtpoeHue dddekTuBHOrOo uHTEpdeiica
B3aumoeicTBusa ¢ knueHtamu B MC TDJ] saBasercs HEOOXOIMMBIM 0Oa3MCOM IS BBIXOAa Ha
KaueCTBEHHO HOBBIM YpOBEHb OpraHM3allMH IPOILECCOB PAOOTHI C KIMEHTaMH U TOCTPOCHUS
noyiHoneHHoit CRM-cucTeMEl.

Hannuue 6azoBoro unctpymenTapus cuctembl MC TOJl mo3BoiauT NPUMEHUTH THUOKUI
noaxon k peamusanun CRM-mopyneid, ouepelHOCTh CO3JaHUS KOTOPHIX OYIeT corjlacoBaHa ¢
TpaHcnopTHOU crpaterun Kazaxcrana.

Crnenyer OTMETHTb, YTO HHU(PPOBU3ALKS MPOIECCOB OPraHU3AIUU T'PY30TEPEBO30K UTPAET
OTPOMHYIO POJIb B Pa3BUTUU U 3(PPeKTUBHOCTU (HYHKIIMOHUPOBAHUS JIOTUCTUYECKON OTpaciu. ITo
MI03BOJISIET MAaKCHUMAJIbHO IOBBIIIATE MPOU3BOJUTEIBHOCTD MPOLIECCOB I'PY30NEPEBO3KH, a TaKKe
MUHUMM3HMpPYET BIMsHUE YenoBeueckoro (akropa. C TeueHuem BpeMeHH 1MdpoBu3anus Bcé 6onee
CTaHOBHUTCS CBOEOOpa3HBbIM <«JIBUTaTelIeM» YCHEIIHOTO (DYHKIIMOHMPOBAHMUS NAHHOM OTpaciu U
(bakTOpOM ee SIKOHOMHUYECKOTO POCTa.
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CHUCTEMA AKTUBHOI'O LIIYMOIIOJIABJIEHU S
BEJICEH/I INYJIbI ASAUTY KYHECI
ACTIVE NOISE REDUCTION SYSTEM

AnHoranmusi. Crarhsg sBIsAeTCS OO30pPHBIM MaTepUaioM Ha MpoOieMy BHOpaluu
TypboBHHTOBOTO nABHratesst camosiera De Havilland Canada Dash 8 Q-400, u Cucrema AKTHBHOTO
[IymomnonaBiieHus] pa3paOOTaHHBIH Il CHUKCHUSI YPOBHS IIyMa B CaJOHE CaMOJIETa U CHUKCHUS
BUOpAIMK JI0 YPOBHS TypOOPEaKTUBHBIX aBHATIAHEPOB.

Karouesbie cioBa: Dash 8 Q-400, TypOOBHHTOBBIC NBHraTesd, BHOpAIHs, aKyCTUYECKUN
pPE30HAHC, PE30HAHC POTOPa M BHOpaIiK (Pro3essika.

Angatna. Makana De Havilland Canada Dash 8 Q-400 ymareiHbIH TypOOBHHTTI
KO3FAIITKBIIITAPBIHBIH TepOerici jkoHe OenceHai TepOemiciTi COHIipy JKyiHeci Typaibl IOy
MaTepHalibl XKoHe TepOericTi TypOOaKTUBTI JalHepiep AeHreiiHe JIeiiH TOMEHETY.

Tyiiin ce3mep: Dash 8 Q-400, TypOOBHHTTI KO3FAITKBIIITAp, TepOeIic, aKyCTHKAIBIK
PE30HAHC, POTOP PE30HAHCHI JKoHE (PIO3ETSKABIH TepOerici.

Abstract. This article is an overview material on the problem of vibration of turboprop
engines of the De Havilland Canada Dash 8 Q-400 aircraft, and the Active Noise and Vibration
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Suppression (ANVS) system, designed to reduce the noise level in the aircraft cabin and reduce
vibration to the level of turbojet airliners.

Key words: Dash 8 Q-400, turboprop engines, vibration, acoustic resonance, rotor resonance
and fuselage vibration.

Beenenne. Jlanusie camonersl wim Dash 8 Q-400 — xaHanckuii JBYXMOTOpPHBIIM
TypOOBHHTOBOM ONMKHEMAruCTPAIbHBIA MACCAKUPCKUNA CaMOJIET IS JIMHUK MO M CpeaHen
MPOTSHKEHHOCTH, Pa3pabOTaHHBIM M BBITYCKAaEMbl KaHAJCKOW aBHAcCTpOMUTENbHONW KoMmaHued De
Havilland Canada C 1996 rona camonér Hocut o003HadeHHe Q — cepus OT aHTJIMHCKOTO CJIOBa
«TUXui» (aHri. quiet), O6maromaps yCTaHOBJICHHOW CHUCTEME aKTHBHOTO LIYMOIIOJABJICHHS (aHTIL
Active Noise and Vibration Suppression (ANVS) system), OnHol U3 BaKHBIX OCOOCHHOCTEMU
JAHHOTO BO3JYIIHOTO CyJHA SIBJISETCS TO, YTO OH JOMYIIEH JJs SKCIUTyaTallid Ha a’pojpoMax C
rpyatoBbiMu BIIII. Kpeiicepckas ckopocTh cocraBisieT - 667 Km/4ac, MPaKTUYECKUH MOTOJIOK -
8230 M., anuHa pazbera (¢ MakcHUMajbHOW B31ETHOM Maccoit) -1402 m (29 257) kr. Camon€rsl ¢
TYpOOBHUHTOBBIMU CHUJIOBBIMM YCTAHOBKAaMHM 3HAYUTEIIPHO DSKOHOMHYHEE, YEeM CaMOJIETHI C
peakTUBHBIMH JaBHTaTeIsiMA. OJHAKO BO3AYIIHBIH BUHT MMEET W HEKOTOpPBIE OTPAHWYCHUS, KaK
KOHCTPYKTHUBHOTO, TaK U SKCILTyaTallMOHHOTO XapakTepa Kak HalpuMmep:

BuOparnus — mexaHnuecKkue KoJieOaHusl yIpyrux Tell TO eCTh pu HU3KuX dactoTtax (3—100
I'm) ¢ 6ompmumu ammumatygamu (0,5— 0,003 mMm). Bubparus oT BO3ayITHOTO BHHTA MEpEaaeTCs
4yepe3 KOHCTPYKIIMM K YEJIOBEKY M BBI3BIBA€T OOIMyr0 BUOpamuio ero Teina. Oco0o BpemaHsb
KoJiebaHust ¢ yactotot 6—9 I'm, O6au3KoM K yacTtoTe Kojebanuii yemoBeka. [Ipu 3ToM BO3HUKaeT
PE30HAHC, KOTOPBI yBETMUMUBAET KOJeOaHUsl BHYTPEHHUX OPraHOB, PACHIUPS WM CyXKas UX, 4TO
BechbMa BpeaHo. Uem Oosblie aMIUIUTya KoJeOaHWi, TeM OO0JbIle JHEpPrusi KojaedaTeabHbIX
JBUKEHHM U TEM CHJIbHEE Ha HUX peakius 4eloBeKa.

Xapaktep BHOpalid Ha JaHHOM CaMOJIETe C CHJIOBOM YCTaHOBKOW OT MPOHW3BOIUTEIIS
aBUAIMOHHBIX nBurareneit Pratt & Whitney PW150A mym reHepupyercs UMIyjabcaMH JTaBJICHUS,
BBIXOJSIIMMU M3 BHHTAa H yraapbl no Drozensky miiaHepa BUOpUpPYET U T€HEpUPYET
HU3KOYACTOTHBIN IIyM MPHU TapMOHWKaX 4acToThl BpamieHus (850-1020 o6 / mun u 80 - 100 I'm) B
3aBUCHUMOCTH OT pexuma pabora nBurareneil. CHUXKEHHME IIyMa BbI3BAaHHBIA BO3IYLIHBIMU
BUHTAMHU CaMOJIeTa OCYILECTBIISIETCS CO3/IaHMeM BTOPUYHOIO IIyMa U BUOpauuu. DTH BTOPUYHbBIE
moJisk IymMa U BHOpalMd OTMEHSAIOT OCHOBHOE mosie. CMelMBaHHe NEPBHUYHOTO U BTOPUYHOTO
IIymMa ¥ HoJisg BUOpaLUU JUIsl CHHKEHUS IIyMa U BUOpauuy B KaOWHE U B MACCaKUPCKOM CaJlOHE.
PaGortaer mo mpuHUHKIY AECTPYKTUBHOTO BMEIIATENbCTBA, KOTJa HEXEJNaTeIbHbIN 3BYK WM BOJIHA
MMPOTHUBOCTOUT 3BYKOBOM BOJIHE C PABHOW aMIUTUTYI0M M OTKJIOHEHHEM OT ¢a3bl Ha 180 rpamycos.
B pe3ynbraTe 3ByKOBbIE BOJIHBI OTKIOHSIOTCS, U HEXKEJIaTeIbHBINA 3BYK TaCUTCA.

OcHoBHas1 yacTb. be3ycinoBHO XoTenoch Obl OTMETUTh YTO JAHHBINA CaMOJIET, SIBJSIOIIMKCS
OJIHMM CaMbIX MAJOLIYMHBIX B MHIYCTPUHM BO3IYIIHBIX IIEPEBO30K, MOKET JKCILIyaTUPOBAThCS B
a’poroprax, NMperbsIBIAIONIUX OYEHb JKECTKUE TPeOOBAaHHUS MO CO37aBAEMOMY IIYMY, TaKUX, Kak
a’poIIOPT, PACIOJIOKEHHBIM Ha OCTpoBe B uepre TOpoHTO, M ropoickoi a’ponopt JIoHOoHa.
VYpoBeHb IIymMa Ha pexuMme MosHoM MomrHocTH 84 /16, mym mpu 3axone Ha nocaaky 94,8 10,
YPOBEHb IIyMa IpHU mposiere cocrasiuser 78,6 J10.

OpHOl M3 caMbIX TEXHOJOTHMYHBIX XapaKTEPUCTUK CAMOJIETOB SIBISETCS aKTHBHAs CHCTEMa
MOJIaBJICHHUS IIyMa M BUOpAIMM B CaJlOHE, KOTOpas CHIKAeT YPOBEHb IlIyMa BO BpeMs IOJeTa s
ynoOcTBa maccaxupoB. JlaHHas cucTeMa SBISETCS MHHOBALMOHHOW M HE UMEET aHaJoroB B
JTAHHBIA MOMEHT.

Bubpamnus camosiera, COKpamiaeT €ro Cpok CiIyXObl M MPHUBOAUT K BBIXOJAY U3 CTPOs
npubOpoB, OBICTPOMY MOSBJICHUIO JTIOGTOB B LIAPHUPAX M OCIAONEHUIO CHUJIOBBIX 3JIEMEHTOB
KOHCTPYKLMHU. Mepbl ycTpaHeHusi 4pe3MepHoi BuOpanuu ssuserca Cucmemvl AKmugHno2o

111



A3aMaTTBIK aBHAIUS aKAJEMUSICHIHBIH KaPIIbICHI Ne1(24)2022

LIymonooasnenus. Takasg cucreMa sIBISIETCS MHHOBALIMOHHOW M HE MMEET aHaJOroB Ha JaHHBIH
MOMEHT.

Onucanue xoncmpykyuu Cucmemvl Axmuenozo Lllymonooasnenus. Cucrema COCTOUT U3
JTaTYMKOB MHUKPO(OHOB, MPOIECCOpP, YCWIHMTENEH MOIIHOCTH M JJIEKTpUYECKHe NpUBOABL. B
TUTIOBOM  CHUCTeME AKTHMBHOTO INIYMONOJABJIIEHHE, paboTaromeid B TOJE€ IOCTOSHHOTO
TapMOHUYECKOTO IIyMa, IIyM OyAeT BOCIIPHHUMATHCS C MOMOIIBIO Habopa MUKPO(OHOB, CUTHATIBI
OT KOTOPBIX OYAyT aHAJIM3UPOBATHCS MPOLIECCOPAM.

Cucrema AxtuHoro lllymononaBiieHus COAEPKUT cieayromue KoMrnoHeHTsl: KoHntposiep
omox ympasiieHuss, Mukpodonsl, Jlararku BuOpanuu (yCTaHOBJICHHBIC HA JBUTATENE), Y CHIUTEIIN
MoIHocTH (PA), DnekTpoMarHuTHBINA IPUBO/IL.

PaccmotpuM anroputm paboOThl CUCTEMBI:

- OIIpeIeTIEHNE MOIIHOCTH

- npeoOpa3oBaHue

- CUHTE3 CUTHAJIOB

Konmponnep npencrapnser coboit 6ok ynpaesnenus, Kontpoinep oOpadbaTbiBaeT BXOIAIINE
JAaHHbIE YaCTOTHI BUHTA U YPOBHHU IlIyMa B KaOWHE OT JJaTYUKOB U MUKPO(OHOB U aKCEIEPOMETPOB.

Curnan moctymaer oT MHUKPO(OHOB K KOHTposuiepy. MHKPO(]OHBL, UMEIOT TepMEeTHYHBIE
nuThle Kopnyca. Kaxxaplii Kopryc MpUKpEIUIeH K MaHedu OOMIMBKM Ha OOKOBBIX CTEHKax U Ha
MOTOJIOYHOW MaHeNu U BepxHel yacTu camoHa. Ha 6G0koBO# cTeHKE YCTaHOBIEHO 25 MUKPO(OHOB,
Ha MOTOJIOYHBIX MaHENAX YCTAaHOBJIEHO 13 MUKpOQOHOB, a Ha BEPXHHUX MOJKax - 42 MukpodoHa.
KonTposep nocrasiseT HanpsikeHue ot 22 10 28 BoJabT MOCTOSHHOTO TOKA.

Ycunumeno mownocmu - yCTPOWCTBO TIPEACTaBIsET CO0OM  BBICOKOA((HEKTHBHBIN
KOMMYTallMOHHBIA ycunutenb. OH MOAKIIOUEH K BBIXOJHOMY CHUTHANy NMPUBOAA KOHTpOJUIEpa C
MOMOIIBI0 Ka0ensl. YCHUIIUTENN MOUTHOCTU COJIEP’KAaTCsl B TePMETUYHBIX aJTIOMUHUEBBIX KOPITycax.
Kaxaplif ycmiurenb MOAKIIOYEH K 3JIEKTPOMArHUTHOMY MPHUBOJIY TO €CTh HCIHOJHHUTEIbHBIE
MexaHu3Mbl. OH MpeoOpa3oBBIBAET JIEKTPUUECKYIO SHEPTUI0 B MEXaHWYECKYI0, TO €CTh CO3/aeT
BUOpALMIO PAa3HOTO YPOBHS B 3aBUCHUMOCTU OT aMILUIUTYIbl U YaCTOThl CUTHAJIOB OT YCHIIUTENS
MOIIIHOCTH M TEPBYIO OdYepelb Y4YacTBYIOT B TallleHUH IIyMa WM 3BYKOBBIX BOJIH, MPUMEHSA
3BYKOBYIO BOJIHY "3epKaiabHOro orodpaxkenusa" [1o Teopuu cyneprno3uimu aMIuIUTyIbl CO3/1a€TCs
CIIOKOMHas 30Ha (aJlbTepHATHUBHAS, B3aUMOUCKIIIOUaoliee coctosguue). COop U COOTBETCTBYIOUIUI
CHUHTE3 CUTHAJOB MPOUCXOIUT MOCTOSHHO HE 3aBUCHMO OT pexuma mnojiera. OTKIoyaTcs B IyX
ciydasx. [Ipu oOHapykeHUH HEHCIIPaBHOTO 00OPYIOBAHUS UM KOMIIOHEHTA IPH 3TOM 3aropaeTcs
uaaukanus o HeucnpaBuoctd INOP Indication, wnmm cucteMy MOXKHO OTKJIIOUHTH B PYyYHOM
peXrMe Ha KOHTPOJIbHOM MaHemH.

Bropuunoit ¢yukuueir Cucrembl AxtuBHoro lllymononaBnenus sBiseTcs 3amuch U
o0paboTka TaHHBIX 0 OanmaHce BUHTA. JlaHHBIE COOMPAIOTCS C JaTYMKa BUOpAIMH, YCTAHOBICHHOTO
Ha KaxjaoM asurareie. OH CUMTHIBAETCS OT JATYMKOB BHOpAIlMM JBUTATeNis W 3TU JaHHbBIE
coOuparoTcsi aBTOMaTHYECKHU BO BpeMsl MOJIeTa WM BO BpeMs TOHKU JBHUraTens Ha 3emiie. JlaHHbie
CUMUTBHIBAIOTCS C KOHTpOJUIepa C TIOMOINBIO MporpaMMHOro obecneueHus. [IporpamMmmuoe
obOecrieueHre aBTOMATHYECKH pACCUUTHIBAET M COXpaHsAeT [aHHble o BuOpanuu (70 dvacoB
HEMpEephIBHOTO TI0JE€Ta) W BBIAAET HEOOXOJMMBbIE JaHHbIE I TPOBEPKU U HCIPABICHHS
micbananca Bozaymuoro Bunta Bo Bpemss TO. Kontpomnep Taxke oOpabaTbiBaeT JaHHBIE O
4acTOTE BpallleHUus W aMIUIMTyAe JBurarens. KoHTposuiep aBTOMAaTH4ECKM 3alUChIBACT U
COXpaHseT JaHHble, HEOOXOAUMBbIE JUIs TOro, 4YTOOBl YOEIUThCS, YTO YpOBEHb JaucOanaHca
HaxoOJWTCs B YyKa3aHHBIX mpezaenax. KOHTpoiulep NOCTOSHHO CYMTHIBAET MJAHHBIE JAaTYMKOB
BuOparuu. HerncrpaBHble JaTYuKy BUOpALMK YKA3bIBAIOTCS BO BPEMsI CUMTBHIBAHUS TaHHBIX.

BbiBoa. IloBbicuTh KOMQOPT MaccakupoB U 3(PpHEeKTUBHOCT 3KUIAKA 32 CUET YMEHBIICHHUS
B CAJIOHE YPOBHS IIIyMa U BUOpAIUH.
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 [ToBBICUTE SKCINUTYyaTaAlMOHHBIC XAPAKTCPUCTUKH KOMMCEPUYCCKUX U BOCHHBIX CaAMOJICTOB 3a
CUET CHWIKCHHE YPOBHS BUOpaIIHH.

Osxugaercsi, 4YTO SKCIUTyaTallMOHHBIE XapaKTEPUCTHKH, MAaHEBPEHHOCTh U 3()(HEKTUBHOCTH
HCIIOJIb30BAHHUA TOIIJIMBA YBCINYATCA C AKTUBHBIM KOHTPOJICM BI/I6paL[I/II/I KOHCprKI_II/Iﬁ CaMOJICTOB,
KOTOpBIE TIOJBEPrarOTCsS BO3JCHCTBUIO BBICOKMX YPOBHEH TypOYJIEHTHOCTH U BHUOpaIuH,
aKyCTHUYECKUI PE30HAHC, PE30HAHCHI POTOPA U BUOpaIiu (ro3essika.

e YBeJIN4YUTH CpOK CJ'I}’)K6I)I JICTATCJIBHBIX aIlllapaTOB W MOBBICUTH HUKIWYCCKHUEC 3aTPAaThl Ha
CPOK CITy’KOBI KOMITOHEHTOB 32 CYET YMCHBIICHHS YCTAJIOCTHOW HArpy3KH, BBI3BAHHBIN ITYMOM M
BUOpAaIHeH.
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KOHTEMHEPJIIK TEPMUHAJIJIBIH OTKI3Y KABLJIETIH ITAHJIAJIAHY )KOHE
OHTAMJIAHIBIPY

HCIOJb30BAHUE ¥ OITUMM3AIUS ITPOITY CKHOM CITOCOBHOCTH
KOHTEMHEPHOI'O TEPMUHAJIA

USAGE AND OPTIMIZATION OF CONTAINER TERMINAL CAPACITY

AHHOTaHHSI. KOHTeﬁHepHBIe TEPMHUHAJIbI, KOTOPBIC HAYAJIN aBTOMAaTU3HUPOBATH, YMCHBIIAIOT
MOTPEOHOCTh B PYYHOM TPYJI€, MOCKOJIbKY aBTOMATH3allUs, 10 CyTH, YCTPaHSET MOTPEOHOCTH B
YEJIOBEUYECKOM TpPYAE€ B PYYHBIX TNIpOIECCax. ITU TMPOIECCHI, Uil BBINOJHEHUS KOTOPBIX
TpeboBanach OOJbIasi TPyMHIa JIIOACH, TeTepbh MOTYT BBITIOJHATHCS TOJHKO OJHUM YEIIOBEKOM B
nucreTyepckoi Bolmke. [T0CKobKyY 11e/b aBTOMAaTH3aIMH 3aKII04YaeTCs B MUHUMHU3allUi OLIHOO0K,
MOBBIIIEHUN 3PPEKTUBHOCTH U COKPAILlEHUU 3aTPaT, YCTPAHEHHE BO3MOXHOCTH 4YeJIOBEUYECKON
OLIMOKYU M COKpaIleHHE YUCIEHHOCTH NepCOHaIa TOMOTaeT JOCTUYb 3TUX LIEJeH.

KiroueBbie cioBa. KonrteiiHepHbIi TepMuHAN, OW3HEC, KOH(HTrypamus, MTporpaMMHOE
obecrieueHue, HeMpepbIBHAs 00pab0TKa KOHTEHHEPOB.

AHaaTma. ABTOMATTAHIBIPYIbl OacTaraH KOHTCHHEPIIK TEPMHUHAIIAP KOJMEH KYMBIC
’Kacay KaKETTUIINH a3aiTa/ibl, O©MTKEHI aBTOMATTaHIBIPY KOJIMEH YKYMBIC JKacay MpOIECIH/IE agam
eHOeT1HE JIeTeH KaKETTUIIKTI KOosAbl. YJIKEH agamaap TOOBIH KaKET eTeTiH OyJI mporecTepi Ka3ip
Oackapy MyHapachIHaa Oip ajiaM FaHa OpbIHAal anajbl. ABTOMATTAHABIPYABIH MaKcaThl KaTeiaepi
a3alTy, THIMAUTIKTI apTTHIPY JKOHE IIBIFBIHAAPABI a3alTy OOJIFaHBIKTAH, aJlaMHBIH KaTeIIKTEePIH
KO0 JKOHE KbI3METKEPJICP/IiH CaHbIH a3alTy OChI MAaKCATTapFa JKEeTyre KOMEKTECEII.

Tyiiin ce3nep. Konreiinepnik TepMuHan, OusHec, KoHpuUrypauus, OaraapiIaMaTbiK
KacakTama, KOHTEHHepIep/Il Y3IIKCi3 OHEeY.

Abstract. Container terminals, which have started to be automated, reduce the need for
manual labor, since automation, in fact, eliminates the need for human labor in manual processes.
These processes, which required a large group of people to perform, can now be performed by only
one person in the control tower. Since the goal of automation is to minimize errors, increase
efficiency and reduce costs, eliminating the possibility of human error and reducing the number of
personnel helps to achieve these goals.

Keywords. Container terminal, business, configuration, software, continuous container
processing.

Kazipri 3amaHfbl KOHTEWHEpPJIK TEPMUHANJBIH HETI3r1 OW3HEC-MIHAETTepi-KIMEHTTEPAIH
KEKe TajanTapblHa COMKeC KYK OHACYIIH >KOFaphl KbUIIAMABIFbI MEH TNIINH KaMTaMachl3 €Ty.
Tepmunanmarsl OapiblK oOmnepanusuiapabl THIMII Oackapy KOHTeHHepiepAl KaObuigay >KoHe
KOHENTY MpPOLECTepiH OHTAWIAHIBIPYFa, CalTKa KOHTEWHEpJepAl OpHAIACTBIPY JKOHE i37ey
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YaKbITBIH a3aiiTyFa, THEY TEXHUKAChl MEH YMBIC MEPCOHAIBIH YTHIMJBI Tailananyra, HaKThI
YaKbIT PeXHUMIHIEC TEPMHUHAI KbI3METI Typasibl aKmapaT ajlyFa, )KYK HelepiHe KaKeTTi aKmaparThl
KeJIeT YChIHYFa, KOPCEeTUIreH KbI3METTEP/ 11 19T JKOHE Te3 Tapu(Teyre MyMKIHAIK Oepei.

KownTeiinepinik TepMuHaabl 0ackapy xymneci.

KoHTeliHep TepMUHAIBIHAAFBI OM3HEC-TIPOIIECTEP Il KemeH i 6ackapy yurid ant Technologies
kommanusicel Logistic Vision Suite eHimuepiHiH otOaceiHa kiperin CMS - Container Terminal
Vision (CV) KJIacbIHBIH 3aMaHayH KYHECIH YChIHATBI.

Container Terminal Vision (CV) »xyiieci OenriieHreH KpUTEpUIIEpAl €CKepe OTBIPHIIL,
KOHTEHHEP/Il CaKTayAblH OHTAWIBI OPHBIH AHBIKTAW OTHIPHIN, aBTO, TEMIPXKOJ HEMece TCHI3
KeJIriMeH KeJeTiH KOHTeWHepiiepai KaOwuiaay mporectepin Oackapanpl. XKyiie RF-tepmunanmap
apKBUIBI KBI3METKEpJIepre JKOHE TEXHUKAIBIK Kypaijgapra KOHTEHHep/i OeNriieHreH OpbIHFa
aybICTBIpy OoWbIHIIA Tarnceipmaniap Oepemi. Kenenty ke3iHAe XKyile KaKeTTI KOHTEHHepIi
ColiKecTeH 1Ipe1l )KoHE KOHTEHHEep 11 TaHJay MEH OPHBIH aybICThIPY TanchlpMachiH Oepenl. ChIMChI3
RF tepmunanmapsl MeH wi-fi jerniciH maiiiaiaHy HakKThl yaKbIT PEXKHMIHJE ICPEKTEp/i KUHAYFa
XKoHe Oepyre MyMKIHJIK Oepe/i.

Container Terminal Vision »xy#eciHiH MyMKIHAIKTEP1 MbIHAJIAPAbl KAMTUIbIL:

OpTYpJIi TUTIKTEPIET1 KOHTEHHEepIIep/li aIPECTIK eCenKe ay

* Kem emmeml Tanmay HETI31HAE allaHIa KOHTEHHEpAl Mo3uiusiiay (€H >KaKChl CakTay
OPHBIH 1371eY)

* Kazynel 6ackapy (AecTeHiH TepeHIIriHAe KOHTeHHEep 11 TaH1ay)

Konreitnepnepni TaHzmay IKoHE OpHANACTBIPY KE31HJAE JKAHXKAIIBI  KaFaauapabl
(KakThIFBICTapbl) OacKapy

* TexHuka ornepaTopiapsl MEH KOoMalllbuIapFa TarncbipManapibl 6ackapy

* AnanJarbl TEXHUKAHBIH ©3apa OpbIH aybICTHIPYBIH OacKapy

* Tyrenmey xKyprizy

[TopT KOHTEHHEpIK TEPMHUHAIBIHBIH €K1 HETi3ri KOH(UTrypauuschl Oap; TYpPaKThl >KOHE
aBTOMATTaHJBIPBUIFaH. ABTOMATTaHIBIPY OCEPIHEH TEPMHUHANIBIK OIepauusiapia TOJBIK iCKe
aChIpbUIMaiABI, OYJ1 TEPMUHAIIBIK KOH(PHUTypalusiIapAarbl ©3repicTepre JKeIe/Il.

KonimMri oHe aBTOMATTaHIBIPbUIFaH KOHTEHHEPIIIK TePMHUHAIIAPABIH QYHKIUIAPHI Oipaei
OosraHbIMEH (KEMEJICH JKarallayFa aybICTBIPY), OJAapJbIH JKYMBICHI opTypii. KomiMri TepMuHaiga
KOHTEHHEpJIep THEY/TYyCipy aiiMarblHa JKETKI3UIe[l, OHJa OJIap »JKWHAYy ailMarblHa JKYK
MalIMHAchbIMEH HeMece MOPTAJIbl KOJiK KypalbIMeH TachiManaaHajbsl. ConaH KediH oap Kemere
THEYTe JalbIH O0JFaH Ke3le 0acka >KYK MallMHAaChIMEH HEMece MOPTAJIMEH aiJlaKKa >KETKi3LIemi.
[lafina OoiFraH  aBTOMATTAHIBIPBUIFAH  KOHTEHHEp TEPMHUHAIBI Mapajurma TIpeKTepre
MepHeHIuKyIsAp 0ok Tiz0ekrepiHe cyieneni. byn Oi1okrapra aBromMaTThl )kuHay Kpannapsl (ASC)
KbI3MET eTell, Oyl oJjapApl Te3 cakrayra >KoHE IblFapyra MyMKiHIik Oepeni. Illtabens
KaKMaChIHBIH KaFbIH/A JKYK KOJIKTepi KbI3MET KepceTeli, oiapAblH KoHTeiHepiepi ASC anampl.
[Tupc xarbIiHAAa KOHTEWHEpJEp MOPTANIBIK KOJIK KypaiJapbIMeH HeMece aBTOMATTaHAbIPbUIFaH
Kok KypanaapeiMeH (AGYV; TOJIBIK aBTOMATTAHABIPbUIFAH TEPMHHAJAAP YIUIH) albIHAIbBI KOHE
KaTapJplH  COHBIHA  JKETKI3UIeI]. KoHTeliHepiKk ~ TepMUHAIAAPABIH  OJETTErl  JKOHE
ABTOMATTAHJBIPBUIFAH  KOH(UTypalysuiapblHbIH ~ 0acThl  albIPMAIIBUIBIFBI-OYJT  TOMBIPAKTHIH
KOJIJIeHEH KO3FaJbIChIH a3aliTabl )KOHE KOIIK KypaldapblH )KHHAY aiiMaKTapblHAH ajblll TacTalIbl,
OYJT KAaTTayAbIH KOFaphl THIFBI3BIFBIH KAMTAMAChI3 €TE]I.

KonTeliHepnik TepMUHANIapAbIH JKaHBIHA OpHAIACKaH ayJdaHap, dJETTe, KYKTepi Oemyre
0aliaHBICTBl KBI3METTIH KOFapbl KOHIICHTPAIUSAChIHA K€, MBICANIBI, TapaTy OPTaJbIKTapbl, 00cC
KOHTEHHepIep KolMamapbl, aBTOKOIIK KOMIaHUSIIAPHI KoHE ipi Oemiek caynarepiuep. by, onerre,
MOPT TEPMUHAIBIHBIH HBICAHAAPHI )KYKTEMECIHIH JKOFaphl JeHreiline OaitmanbicThl. By MoceneHi
IIeny yIniH 6ipHelie KOHTEHHEP TePMUHAIIAPBIHBIH KYPBUIBICHI JOKTAFbI TEMIPKOJ KYPBLUTBICTAPHI
MEH KOCAJIKbl TepMUHANIAP MEH KOHTEWHEp [emoJiapbl apachIHAAFbl YHUIECTIpyAi KOCY YIIiH
e3repTinai. Makcar-»oJiasIH O0ip Oeirin 6acka meKTeyli Kepre aybICThIPY.
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Tepmunan »xabapIKTapbl KOHTCHHEPIIK TEPMHUHAIIAPABIH OlpbIHFall XKyleciHe OipiKTipiiareH.
TepMuHanAbIH >KaNmbl OTKI3y KaOUIeTi yII JAEHTeHIiH e3apa OpeKeTTECYIMEH aHBIKTaJa/lbl:
xKaranay, ayjia *KoHe KaKla Kykeci:

KememeHn Hemece aitakneH OalaHBICTBI TMalijaiaHy MpoOieManapbiHa aiimakrapiasl 0ery
npobnemacel (BAP), kemeHi Teceyzdi jxocmapiay mnpoOiemMachl >KOHE aWIaKTBIK KpaHIapibl
TaraipiHnay / skocmapmnay mpobiemacel (QCAP) xaransl. Ken xarmaiima aitnak >koHe aifyak
KpaHJIapbIH Xocnapiay aiiak xoHe aitnak kpangapsiH (BACAP) TapatyabiH OipeiHFail MiHAETiHE
OipikTipineni.

Koiima ananmapein 6exry mpobiemacel (YAP) karapnay aiimarbiH (Katapiay OHWIKTIri MeH
CIIOTTApAbIH  CHIMBIMIBUIBIFBI  TYPFBICBIHAH) JK0oOajayabl HeMece KOHTEWHEpIiH TypiHe
(Pedpuxepatopinblk, Kyprak, CYMBIK), KOHTEHHepiep arblHbIHA (MMIIOPT, SKCIOPT, AybICTHIPHII
THEY, BIIBIC) JKOHE YCTay YaKbITHIHBIH CHITaTTaMajapblHa OaillaHBICTBI KOHTEHHEpIIEp/l CakTay
KOHE Karapiiay OIepaliisuiapblH OHTaIaHABIPYAsl KaMTUIbl. Keme jkacailThiH 3aybITKa KaTBICTHI
MoceJieNiep COHBIMEH Karap TepMHUHAIAbI TachIMalJayMeH OaiJaHBICTHI, MBICATBI, ailaK TICH
KMHAY aliMarbl apachIHIAFbl TachIMai/ay, COHBIMEH KaTap KOHTEWHEepJepiAl TepMHHAIIbl KaiTa
Kypy. by xarnmaiina xolimMa omepanysiiapblH OHTaWJIAHIBIPY, 9JCTTE, WHTETPALUSUIAHFaH TOCUII
KAMTHU/[IBI, MBICAJIbI, KOIMa KpaHJapbl MEH KeJIIK TYpaKTapbIHBIH JKYMBIC KecTeciH Oip yakbITTa
aHBIKTAy apKBUIBL.

Konyra kipyal OHTalnaHIblpy TEpMHHAIAAPABI TEMIPKOJ KeJliri, ImKi Oapykanap MXKoHe
aBTOMOOWJIb KOJII CHUSKTBI >Kep YCT1 KeJiK TypiepiHe KOocyMeH OaitnanbicTbl. OChbl cayagarbl
OJIETTET1 OMEPAMSUTBIK MIHJETTEPre )KYK MAallHHACKIHBIH KaKIa MMPOIECiH OHTalIaHbIPY, KAKITaHbI
TaraiblHay Kyilecl, )kaOAbIKThI TaraiibIHAAy Maceseci )KoHEe TepMUHAI MOIYJbJEPIH KEHICTIK MeH
yakpITKa 06y jkaTafpl.

TepmuHan KoHTeWHEp jko0anay OHTAMIBl TIKOYPHIIITH OOJBINT TaOBUIAIEI, OIpaK Cy,
aynachlHJa OHE BICHIPMa CHIMBIMJIBUIBIFEI apacChIHIAFbl KapbIM-KaThIHAC TEPMUHAN (YHKLIHACHI
OaitmanpicThl o3repeni. 1103 TepmuHanmapel, omerre, TOPTOYPHIITH MINIiHAI (ayaaga KeOipek
OPBIH), a1 KalTa THEY TOpanTaphl Y3apThUIFaH TIKTOPTOYPHIIITAP TYpiHAe O0aaap! (aiakTap YIIiH
Kke0ipek opbiH). TepMHUHAIIBI OHTAWIAHABIPY-OYJT aliJlaKTap bIH, ayJiajJapablH KoHE KaKmalapIbIH
JKYMBICBIH JKCKE-KEKE OHTAMIAHIBIPY JKOHE OTKI3Y KaOUISTTUIrHIH YII ©JIIeMi apachIHIaFbl
OHTAMIBI TEMe-TeHIIKTI 13/1ey. MbIcasibl, TepMUHAI omnepaTtopiapbl xkadapikka (MHPpaKypbuibIM |,
kaOapIK), barmapinamansiK »xacakramara (it IIenriMIepiH OHTAWIAHIBIPY) KoHE YHBIMAACTHIPY
OargapiaMacblHa MHBECTHIMSUIApFa Haszap ayjapa OTBIPBIN, ailllak IeH ayjJaHblH OTKI3y
KaOUIeTTLTIr1 apachlHIAFbl €H AKChl Tele-TeHIKT1 Taba amajpl. (MbICAJIbI, OAFaJIbIK KEHULIIKTED
apKBLIbI).

Conrbl OHXBUIABIKTApAAa TEPMHHAN  OINEpaTopiiapbl KOHTEHHEpIIK TepMUHAIIAP/IbI
OHTAMJIAHABIPYFa HEFYPJIBIM HHTErpallusUIlaHFaH Ke3Kapac jkacaipl, keOiHece bap / QCAP /
BACAP-Te1 YAP-nieH yiinecTipeTiH KYHeTIK TYpFbIIaH TEpPMUHAN ONEpalysuIapblH Talfay YIIiH
MOJENbey Tocuiaepine cyiieHeni. JIuckperTi okuranapabl MoJAebACY TePMUHAT OllepalusiapbiH
MOJENBACYAIH €H TaHbIMal oJiCTepiHiH Oipi Oonbim Kama Oepedl. ATEHTTepre Heri3JenreH
MOJENBICY, JKEIiHI MOJENbJEy, MOJAEIbACYTe HETI3JeNTeH OKBITYy MKOHE J>KEJieri MoJenblaey
CUSKTHI Oacka ojicTep KOJIAHBUIABL. byl OHTalWnmaHAbIpy OJICTepl TEPMHHAIABI KoOamay
KOCBIMIIIAJIApbIHA JKOHE TEepMHUHAIAbI omnepauusuiblk >kyienepre (TOS) enrizinren. Xacanms
uHTeIeKT (Al) jkoHE 03BIK MAITMHANIBIK OKBITY TEPMHUHANAAPABl OHTAWIAHABIPYAA Aa KOJAaHY/IbI
TarThl.
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FAPBIIITBIK COVJIEJEPIIH HABUT ALISIBIK )KYWEJEPATH JKYMBIC
KABLIETTUIITTHE OCEPI

BJIMSHUE KOCMUYECKHUX JIYUYEA HA PABOTOCIHOCOBHOCTD
HABHUI'AIMOHHBIX CUCTEM

INFLUENCE OF COSMIC RAYS ON THE OPERABILITY OF NAVIGATION
SYSTEMS

AnpaTrna. Makanaga HaBUTalMsUIBIK KYPBUIFBUIAPABIH KYMBICBIHA oCEp €TETIH FapbIIITHIK
coylerep MEH paJualMsuIblK OenjeynepliH naijia Oosybl aHbIKTanFaH. KypbUFbUIapablH 1K1
KOPITYChIHA 3JIEKTPOHAAP/BIH 9Cep €Ty MbICANbl XoHe Oenruti Oip coyseneHy oceplepiHiH mHaiijaa
00JTybIHA QKEJIETIH COyJIeIeHY /103aJapbIHbIH MOH/IEP1 KETIPUITeH.

Tyitin ce3gep: KyHHIH FapblUTBIK COyJesepi, TalaKTUKAJIbIK FapbIIITHIK CIynenep,
panuanusuibK Oernjey, MarHuTTIK faybuiaap, Jluxrenoepr ¢purypacsor.

AHHOTauusi. B pabore wu3ydyeHa mnpuposa BO3HUKHOBEHUS KOCMHUYECKHX Jyded u
pajualoOHHBIX MOSICOB, CIACOOCTBYIOIIMX K BIIMSHUIO PabOTOCHOCOOHOCTH HABUTAIIMOHHBIX
npubopos. IlpeacraBiensl npuMep BO3IACHCTBUS JIEKTPOHOB Ha BHYTPEHHHUH KOpIyc mpuOOpoB U
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3HAYEHUs [03 paJualiH, NPUBOAAIIMX K BO3HUKHOBEHHIO OMNpPEACNEHHBIX paJuallMOHHBIX
3¢ heKToB.

KawueBble ciaoBa: CoiHeuHble KOCMUYECKHE JIYYH, TAIaKTUYECKHE KOCMHYECKHE Jy4H,
panuanroHHbIi mosic, MaruuTHe 0ypu, @urypa Jluxrenoepra.

Annotation. The nature of the occurrence of cosmic rays and radiation belts will be studied in
the impact of the health of navigation instruments. An example of the effects of electrons to the
inner body of the instruments and the radiation doses values leading to certain radiation effects are
presented.

Key words: Sunny cosmic rays, galactic space rays, radiation belt, magnetic storm, Figure of
Lichtenberg.

Kipicne. Fapeiuteik coynenep - Oyi KapanailbiM KEHICTIKTErl SHEPTUSHBIH KapamnaibiM
OemmekTepl, GoToHIApHI XKOHE sapoaphl. JKep aTMocdepachiHbIH IIeKapachlHa TYCETIH >KOFaphI
KyaTThl 3apsATaliFaH jkoHe OeiTapan FapblIITHIK O6JIIeKTep/IH 3€PTTEIIHY1 MaHbI3/bl TOKIPUOEITIK
MiHZEeT OoJbin TaObutanbl. Fapeimn coynmenepi kep OeTIHAEr1 XKoHE aTMocdepanarbl TaOUFU
coyneNieHyiH Kypamzaac 6e:iri 0osbin Tadbliaabl. AKcenepaTop *a0IbIKTapbIHBIH 1aMyblHa ACHIH
FapBIIITHIK COYJIeNep KOFapbl SHEPTUSHBIH KapanaibiM OeIIeKTepiHIH *KalFbI3 Ko31 00J1/bI.

XKep TeHiperiHaeri FapblITBIK KEHICTITIHIE FapbIITHIK COyJelepaiH OipHelie TypliepiH
axbIpaTagpl. TypakTel coysenepre rajlakTUKaIbIK FAPBIIUTHIK CIyJenep MEH paaualusiblk Oendey
xKaTasbl. AJ TYpaKChI3Fa KyHHIH FapbIIITHIK CoyJIesepl KaTabl.

Heri3ri 6eJim. Fapein coynenepi — Fapwilll KeHICTINIHIH Oapiblk OarbiTTapbiHaH JKepre
aMaMeH M30TPONTHI TYPJIe KEJETIH KOFaphl SHEPTHSIIBI dJIeMEHTap OOJIeKTep/IiH, HETi31HeH
MPOTOHAP/BIH aFbIHBI, COHJAAN-aK OJapAbIH aToOM SApOJIapbIMEH JpeKeTTecy HoTmxkeciHae Kep
atMoc(epachlH/Ia TyaThlH €KIHII PETTIK coynenenyi. Fapeimteik coynenep KyH xy#eciHEH ThIC
KEpJEH KEJETIH, >KOFapbl SHEPrUsUlbl TallakKTUKaNIbIK FapblIThIK coynenep (I'FC) men oprama
SHEPTHSUIBI KYHHIH OCJICeHIUTIriHE Toyen i KyH FapbeiThIK coynenepi (KEC) 6onbin Gemine .

Fapeimteik coynenepain 6ap O6osnysiH 1912 sxbutel aBcTpusiiblK pusuk B.D.I'ecc ayanbiH
VMOHHUJATYbl HOTHIKECIHJIE MOHE HOHIAHYIbIH OMIKTIKKE OalIaHbICTBI >KOFapbLIaybl apKbLIbI
nonenaeni. OnapaplH MarHUT OpICiHIEri aybITKybIH amepukan ¢usuri P.O.Mwuuken 1923 x
alllKaH.

lanakTUKanplK FapbIIITHIK CAyJenep KUHETUKaJIblK dHepruscbl E OipHemie oHparaH
M>bsB/HYKIIOHHAH acaThlH dPTYPJIi XUMUSIIBIK 3JIEMEHTTEP/IH sApoIapbIiHaH, conaaii-ak E>10 MaB
AIIEKTPOHAAP MEH MO3UTPOHAApAaH Typanbl. byn Oeniiekrep riaHeTaapaiblK KEHICTIKKE YKYJIIbI3
apa’blK OpTaJaH Kenesi.

Fapeiteik coynenepain Ke3iH aHbIKTaya OJIApAbIH CHEKTPIEPIH MYKHST OJIIIEYAiH MaHbI3bI
30p. 10 nan  10® »B-ka neitinri sHeprus Auana3zoHbiHAa Oapaelk [FC  OemmiekTepiHiH
UHTETPAJIBIK CHEKTPl TYPaKThl KepceTkimi Oap &— ¥ KyaT (YHKUMSICHIMEH CHUIATTaIabl.
MyHIaFbl € - TOJNBIK SHEPTHS, al Y - KAPKbIHABUIBIK, TYpakThl mama (Y = 1,7). Ocel epHEKTEeH
KOpIHIN TYpFaHAal, KapKbIHIBUIBIK HEFYPJIbIM YJIKEH 00Jica, SHEPTUs COFYPJbIM TOMEH. DHeprus
CHEKTpIH MaiJanaHa OTBIPbIN, KEHICTIKTErl FapbILUTBIK COyJeNep/iH aFblHbl MEH 3HEeprus
TBHIFBI3/IBIFBIH €cenTeyre 00Jaibl.

Fapeiteik coynenepain XKep OeTiHe keTyl Hemece OHBIH aTMOc(epacbIMeH opeKeTTec,
eKIHIL PETTIK COyJIENeHY1 9pTYpIli paAUOHYKIUATEP/IH Maiiia 60TybIHA OKeel.

XKep Oerinne ke3re KOpIHOCHTIH FapbIIITHIK coylenep KyJIaMaWThIH kep koK. bipak xep
OeTiHiH Keibip OesikTepi OHBIH OpeKeTiHe Oackalapra KaparaHaa keOipek cesimrtan. Kepre
3apsiaTanFad  OesmekTepAi (oJapAblH  IMIIHAE HETi3iHEH FaphIITBIK COyJesnep Kypansl)
ayBITKBITATBIH MAarHuT ©piciHiH OoiiybiHa OainmaHbicThl COATYCTIK *koHe OHTYCTIK IMOJIOCTEp
HKBATOPJIBIK alMakTapra KaparaHjaa keOipek paauanusi anajsl. JlereHMeH, paauanus JeHreii
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OMIKTIKKEe Kapail apra Tyceai, eldTKeHI cOHbIMEH Oipre Oi3AiH YCTiIMi3[e KOpPFaHBIC KaJIKaHBIHBIH
pOIIiH aTKapaThiH aya JICHI el a3asi bl

¥ury ke3iHze KoAiMri TypOOpEakTHBTI YITAKTHIH JKOJIAyIIBICHI ITaMaMeH 50 MK3B /103a anapl,
aJl IBIOBICTAH YKOFApPhl YIIAKTHIH JKOJIAYIIBICHl HEFYPIIBIM KapKBIHIBI COYJIEICHYTe YIIbIpaFaHbIMEH,
20% a3 mo3ansl anaael. CeOebi, eKiHIII )KaFai1a Yy oJIeKaii1a a3 YakpITThI alaIbl.

4000 M OmiIKTIKTEeH (amamM KOHBICTapbl OpHANACKaH €H >KoFrapbl OumikTik) 12000 M-re neiin
(TPAaHCKOHTHHEHTTIK aBHaJaiHEpJEp/IiH MaKCUMAIIIbl YTy OMIKTIri) KOTEpUITeH Ke3/1e FapBIIITHIK
COyJIeNIep/IiH SCEPIHEH pajuanys JCHr el maMaMeH 25 ecere apTabl.

20 000 ra
13 me3Bla

12 000 m

o
o
a

1 K

Cyper 1. Coyneneny AeHreiiHIH OMIKTIKKE OalJIaHBICTHI ©3Tepyl

Kyn rapeinteik coymenepi - Oyin KyHHEH TutaHeTtaapaiblK KEHICTIKKE JKiOepiieTiH
SHEPTHSUIBIK 3apsiATaIFaH OeJIIeKTep - IEKTPOHIAp, MpoToHAap koHe sapoiap. KFC sHeprusicer
Oipueme k3B-ten Oipueme I[»B-ka neiiin aypiTkuapl. KEC  Gesnmiektepi KYHHIH >KapKbLTy
canapbeIHaH naiaa 0omaibl.

l-kectene Oenrimi Oip paguaIUsIIBIK OCEPJEPAIH Maiga OOJIyblHA OKEJNETIH COYJeIeHY
N03aJapbIHBIH MOHAEP1 KEITIPITeH.

Meuiep, 3B bIxkTumaJn acepJiep
0-0.25 Kannarbl KanbIlThl ©3repicTepeH 0acka acepi KoK

0.25-1 Pagnanusuibik aypysap coynenaeHreH agamaapasig 5-10%
1-1.5 Pagnanusuibik aypysap coyneiaeHreH agamaapasia ~25%
1.5-2 Pagnanusuibik aypysap coyneneHreH agamaapasie ~50%
2-3.5 Pamnanusueik aypynap 100%, ~ 20% eniMMmeH askTanabl
4 50% emnim
7 ~100% eomiMMeEH asKTasabl

Kecre 1. Pagnanusnsik Kayinrep KecTeci

Fapeiiura paaumanustHelH O0JIybl Fapblll KeMeNepiH KypacThIpYIIbUIAp YIIIH KeNTereH
KUBIHJIBIKTAP TYFBI3aIbl.
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KFC ocepinen 0acka, paaManusulblK JayblUIiapaH paJualysuiblK  Oernjey aiiMakTapbl
TYBIHAAW Bl Pamuanusuiblk Oenaeynepe MarHUTTIK JaybUIIap MEH KYH COyJeci ocepiHiH e3repyi
Ke3iHJe, aFblHIap aNTapJbIKTal KEHICTIKTIK JKOHE YaKBITTHIK e3repicTepiHe yblpaiiabl. bip
Mmesrinae Oykin JKepai KaMTUTBIH MarHMTTIK JayblUIAap - KyH JKeJiHIH arbHIapbiHbIH JKepaix
MaHaibIHA JeiiH KeTin, onapabliH JKep epiciMeH e3apa OpeKeTTeCyiHEH TYBIHAAWTBIH KOFapHI
KapKbIH/IB TCOMArHUTTIK Opic.

MarautTTik Jayburiap Ke3iHIeri pajualdsiiblk — Oelaeysep iy BapHUalMsIapbIHBIH
aMIUTUTYAa]dapel KEHICTIKTe oTe MaHb3abpl. Jlayelnm ke3iHae OemmexkTep arbiHAapel JKepre
KaKBIHIAI, OYPHIH 00C KaJIFaH paJralis aiiMaKTapblH TOJTHIPATHIH 00Ia bl

OmnapaplH aFbIHAAPBI MArHUTTIK JaybUIIap Ke3iHZIE KOHE KYH JKENiHIH JKbUIIAMIIBIFBIHBIH
YKOFapbhUIaybl KE3€HICPIH/Ie KAaTThl ©CeTiH1 aHbIKTaaabl. Oyiap arbIHHBIH KApKBIHIBI IIAIIBIpay
allMarbIHAAFbl CITYTHUKTEPTE YJIKEH Kayil TOHIIPEIl.

Xeke CHOYTHUKTIK OKYWelIep[iH ICT€H IIBIFYbl HEMEce TINTI OJIapAbIH >KYMbBICHIHBIH
TOKTaThUTYbl 3JEKTPOHJAp aFbIHBIHBIH KYPT ©cyiMeH OallaHbICThl OosFaH OipHeIle ariaiiap
Ka3ipAiH e3iHae OalKayza.

DHEpreTUKAIBIK AIEKTPOHIAPABIH dPEKETIHIH dcepiepiHiH 0ipi cypeTTe KopceTuiren. Meramn
eMec KypbUTbIMJIapFa (MBICAJIBI TIaCTMAcCa) €HETIH MYHIail OOIIeKTEP IIH dIEKTPOHIAPHI OHJIAFbI
K1 ANEKTpaik Oy3pulynbl Tynaelpaibl. lmiiHzae maiiga OosnFaH 3aKkeIMIaHyabl JInxTeHOeprrTiy
(burypacs! apKbUIbI cUTIATTayFa 0O0JIa/IbI.

NoTok 3NeKTpoOHOR
cE>5M3B

MnacTuk

=3 CMm

Cyper 2. DneKkTpoHIap/IbIH MIaCTUKKE dcepi

bynnaii OeiiHEHI CIIyTHUKTE OpHATBUITAH KOITEereH OOPTTHIK 3JCKTPOHUKAIaH OalKayra
0oJajpl, ce0eO1 MYHIAFbI IeTalbAap IbIH KOO1 IJIACTUKTAH TYPaIbl.

Fapeliirarsl  pagmanust yily MHUCCHUSAJAphlH OpBbIHAAyFa ocep €TeTiH €H KoJailchl3
¢baxTopnapaslH Oipi OOJIFaHIBIKTAH, FApBII KEMECIH »obajlay Ke3eHIHEe epeKile KeHUT OesiHesl.
OPTYpJIi pagualusra Te3iMIlI KOpFaHbIC MaTepUalIapblH 137y MEH KojJaHyaaH 0acka, Oapibik
JIepIIiK Faphlll annapaTTapblHbIH OOPTHIHAA JO3UMETPHSUIBIK KaOabIK OpHaThlIFaH, Oyn XKepaeri
oreparopiapfa FapblITaFbl PaAUallUsUIBIK JKaFlai/ipl OakpUIayFa jKoHE KakeT OoJiFaH arjaija
e3repicTep eHridyre MyMmKiHAiK Oepeni. Keiige TinTi OYKin CIYTHUKTIH HEMeCe OHBIH IKEKe
KYHenepiHiH KyaT Ke3iH KapanaibiM elIipy OHbIH eMIpiH cCaKTal Kalybl MYMKIH.

KopsbiThiHabl. OCBI )KyMBICTa aHBIKTAJIFAH FAPBIILITHIK COYJIETIep/IiH dcepi MEH HaBUTAlUSIIBIK
KYPBUIFBUIAP/IBIH AKYMBIC KaOUIETTUTINHE 9cep €TeTIH MarHuTTIK Oenjieysiepain naiia 0oy cUIaTel
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MOHOC(EepaHbIH dcepi MEH HABHTAMSJIBIK KeIICHACP IiH KOOPAUHATAIAPBIHBIH JJIIINH aHBIKTAy1a
Heri3 0oJ1a anajpl.

Mynaarel 0acThl Ha3ap FaphILTHIK CAyJenep MeH paauanusHblH JKep aTtmocdepachlHbIH
OetiHe acep eryiHe aymapbuiaasl. COHBIMEH KaTap Tipi aF3ara ocep e€TETiH FaphIIITHIK CoyIeNepIiH
ocepiHeH maiiia 60JIaThiH COYIIeTICHY 103aIaphl KOPCETUITEH.
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A3aMaTThIK aBHALIUS aKaIeMUsiICbIHBIH ZKapuibicbD» KYPHAJIBIHBIH
aBTOpJapbiHa apHaaraH Epexesep

Maxananapowt 0aiiblHOA2aH Ke30e PeOaKuus MHCapuAlanvimea Oepemin mamepuanoapovt pacimoeyoe
memenoe KeimipinzeH epexycenep men mananmapovl 6AcUbLIbIKKA anyobl CYpaiiovl .

1. XapusimaHeIM VIIH YCHIHBUIATBIH MaKanajgap jkaHa, OyYpblH Oacka Oacma J>KoHE 3JICKTPOHIBIK
OachUIBIMIIAPBIHA JKapUsulaHOaraH 00Ny Kepek. MakanaHblH Ma3MYHBI TEMATHKAJBIK OArbIT OHE KYPHAJIBIH
FBUIBIMU JICHTEHiHEe, alfKbIHIAIFaH JKaHAIBIK TAHBITYIIBI OOJIBIN, aBHAIUS CaJTaChIHBIH FHUIBIMH KbI3METKEpIIEepi,
OKBITYIIBLJIAPHl MEH MaMaHIAapbIHBIH MYyZeiepiHe colikec 0oy kepek. Makananap Kas3ak, OpbIC, aFbUIIIBIH
TiJICPIHIE JKapUsIaHaIbl.

2. MakasiaHbIH KeJieMi: IOKTOpiiap MeH FhUIBIM KanauaarTapsl, Phd mokropnaps! yuin — A-4 xenemperi 10
OerteH (5 MBIH C€63); JOKTOPAHTTAP, MaTHCTPaHTTap YIIiH — A-4 kenemjeri 7 0erTeH (3 MbIH €03); 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 exmemuign WORD MaTiH penakTopbiMeH, Times
New Roman kapi0in KongaHsl, Tepiaren 6omy kepek. Kecrenep, nuarpamMmanap, cyperTep skoHe e3re rpaduKaibk
MaTepuanaap ak-kapa Hyckaga WORD (2003 xpuiFbl HyCKaJaH e€cKi OoiMaybl KepeK) MOTIHIIK PeAaKTOpAbIH
KypalJapbIMeH OpBIHIAQJIFaH, HeMece BEKTOpNbIK ka3y-chi3ynblH (Adobe Illustrator, Corel Draw)
OarmapraManapelHia SKOHE MIHAETTI TYpA€ 3JCKTPOHABIK PEAAKIMsIay MYMKIHAIT 0oy Kepek. I'paduxaibix
MaTepHaIap/blH KOHE KECTENep/iH MOTIHHIH INNHJE CiaTeMeNepi, PeTTIK CaHbl JKOHE aTaybl OOy Kepek. Op
KECTEeHIH acThIHAa MIHIETTI Typae JepeKke3re cinteme xkacananapl. Gopmynanap Mach Type GarmaprmamachiHia
Hemece MC Office kochIMITIaChIHIa Tepisiei )KoHe MaKaia O0ibI Oip CTHIIB/II YCTaHAIBI.

3. MakananblH OacklHa >KOFapeia conl skakta ©OO0XK KikTerim HMHIEKCI, OOBEKTIHIH CaHIBIK
nnentudukatops! (arpumm. digital object identifier, kpick. DOI), xepcerineni. bynan opi Oerrtiy opraceiHza 6ac
opinTepMeH (kenbeyMeH) - MHUIMANAap (aThl, 9KECIHIH aThl HEMECE ©3iHiH, OKECiHiH, (aMIITUACHIHBIH OipiHII
opinTepi) JKoHE aBTOPIAPABIH (aMIIUSIIAPHI, Jaya3bIMbl, TOpEXKeci, COIaH KEHiH OpTachlHIA Killli OpiTepMEH -
KYMBIC OpBIHIAJIFaH YWBIMHBIH (YHBIMIApABIH) aTaybl, KOHE Kajachl, TOMEHJIE IoN CojJail opTacelHAa Oac
opinTepMeH (Kapayiay KapilnmeH) — MaKaJlaHbIH aTaybl.

4. Amnjartna >KyMBICTBIH MaKCaTbIH, 9JIiCi HeMeCe KYMBICTHI yKacay METOMIOJOTHSACHIH, KbICKa HOTHXKEINEep/i,
HOTIKETIEPIi KONJAaHy AasChIH, KOPBITHIHABUIAPBIH afiKpIHIAY KepeK. AHIaTmaHslH KeneMmi 1/3 OerreH kem
0oyMaybl KepeK. AHJaTmanap MiHACTTI Typae Kaszak, OpbIC JKOHE aFbUINIBIH TULAEpe O0Nybl THIC. AHJATIaIaH
KEWiH KiJT ce3/Iep aHaaTa TUTIH/E Killli 9piNTepMEH, YTip apKbUIbI 5 CO37ICH KeM 00JIMaybl KepeK.

5. Makayia MOTiHIHIH Tapaynapbl MiHAeTTi Typae cranaaprranrad "Kipicre", "Herisri Oemim",
"KopbIThIHABUTAD koHE ¥CBIHBICTAp" aTayjapblH KONJAHY apKbUIbI KYpbUIBIMIATYBl Kepek. Kaxker Oonran
KaFmaia TapayIslH KOCHIMINIA apHAYIIBL aTaydapsl KOCBLIAIBL.

6. MakanmanpiH CcoHbIHIA «llaiimanaHbUTFaH JepeKKe3IepmiH Ti3iMi»y Kenripiiedi (5 kem emec). Morinmeri
ClITEeMeIep - IapIibl XKaKmanapbHa. Jlepekkesnep MoTiHIIe ToieKco3 aty TopTiOiHae Kkepceriieni. MaTiHae oaeOneTTiH
Ti30eciHeH OapibIK epeKKeszepre curtemenep 0omybl kepek. [lalinanansuran nepexkeszep Tizoeci ""bubmorpadusuibik
xaz30a" MEMCT 7.1-2003 coiikec pacimenesi.

7. Maxkanara jxeke (aiinma aBTopiap Typasbl: CypeT jKoHe aKmapiap, MaKalaHBIH aTaysl, (paMIUTHSCHI, aThI
JKOHE OKECiHIH aThl (Ka3aK, OpbIC, aFBUIIIBIH TUIAEPIC), FHUIBIMH IOpEKeCi JKOHE aTarbl, KYMBIC OPHBIHBIH —
YHBIMHBIH MEKCH)KaHbI TONIBIK aTaybl, (HHICKCI Koca OeplIreH), Jlaya3bIMbl, KOHTAKTUII Telne(OHBI, SJIeKTPOHIBIK
MOITaHbIH MEKEHXalbl Koca Oepureni. KepceTinreH TamanTtapra caii KeIMEHTIH KoJpbkazbamap, pelaKiHsIMeH
KapacThIPbUIMAMIbI JkoHE KalTapbliaMalipl. Makaiia kKaObuIIaHOaFaH JKaFaaiiia, pelakius KaubIpyaplH cedenTepi
OOMBIHIIIA MIKIPTATIACTAPBI KYPriz0ey KYKBIFBIH ©31H]IC CAKTaANIBI.

8. Kepcerinren Tanamrapra CcoliKec KeJIMEHTIH KOJDKaz0aJapIbl peNakius KapaMaiabl JKoHE
KaiitapMmaiapl. Erep Makana xaOpuimaHOaca, pemakmmsi 6ac TapTy ceOenrepi OOHMBIHINA MIKipTalmac yprizoey
KYKBIFBIH CaKTalIbl.

9. KaOpuimanraH Makananxap AaHTHUIUIATHATTHIK capanTaydaH, FRUIBIMH JKOHE o/le0W peJakuusiaynaH
eTell. PemaknusianraH Makaiga aBTOpFa JKeHJAEyre jkoHe Oypblmrama Korora skibepineni. XKaseim Oitipren
MaKaJlaHbl pe/IaKIIHsIFa )Ki0epy Kepek.

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

11.MakanaHblH Ma3MYHbBIHA aBTOP JKayaIlThl.
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IIpaBuJia 1y aBTOPOB
JKypHaIa «BecTHMK AkageMHH IpaskIaHCKO aBHALMN

Ilpu noozomoexke cmameil peoakyus npocum pyKo8oOOCHMEOBAMbCA HPUBEOECHHBIMU HUJICE
npagunamu u mMpeodoCaAHUAMU K OQOPMIEHUI0 MAMEPUATIO8, NPEOCHAGIAEMbIX 015 HYOIUKAUUU 6
JoHcypHane:

1. Ipemiaraemplie A MyOJUKAIIMKA CTAThU JOJDKHBI OBITHh HOBBIMH, HE OIyOJMKOBAaHHBIMU PaHEEe B
TOM JK€ BUJIC B APYTUX MEUYATHBIX U JICKTPOHHBIX M3nanusx. ColepkaHue CTaThH JOJKHO COOTBETCTBOBATh
TEMAaTUYECKUM HAIpPaBICHUSM M HAyYHOMY YPOBHIO JKypHaja, o0JiaJaTh ONpeNeleHHOW HOBHU3HOH W
MPEACTABIATh, MHTEPEC U HAYYHBIX PaOOTHHKOB, MPENOAaBaTeNel, CHEUAINCTOB B 00JACTH aBUAILWU.
CraTbu MyOIMKYIOTCS HA Ka3aXCKOM, PYCCKOM, aHTJIMHCKOM SI3bIKaX.

2. Pasmep crtaTh¥ He JO/DKEH MPEBBIIATH: JUIS JOKTOPOB M KaHAWAATOB Haykw, gokropoB Phd mo 10
crp. ¢opmara A4; JTOKTOpaHTOB, MAarucTpaHTOB 1O 7 crp. ¢gopmara A4.; mpenojaBaTenel, yYEHBIX W
MIPaKTHKOB JI0 7 cTp. opmata A4; MONOABIX YUEHBIX M CTYAEHTOB 110 7 cTp. hopmata A4. Matepuai A0KeH
ObITh HabpaH B TekcroBoM pemakrope WORD ¢ uncrons3oBanuem mpudra Times New Roman, 14 pasmepa
yepe3 oJuH nHTepBasl. CXeMbl, TpaMKH, JUarpaMMBbl, PUCYHKH U UHBIC TpapuuecKre MaTepuasibl MOT'YT ObITh
BBITIOJIHEHBI B YE€PHO-0€I0M BapHaHTe CpeicTBaMu TeKCToBOro peaakropa WORD (ue crapie Bepcuu 2003),
Wi B mporpamMax BektopHoi rpaduku (Adobe Illustrator, Corel Draw) u o00s3aTenbHO JOMYCKATH
AJIEKTPOHHOE peAakTupoBaHue. [ paduyeckue Marepualbl U TAOIUIBI TOJKHBI COJIEPIKATh CCHUIKU B TEKCTE,
TIOPSIIKOBBIA HOMep W Ha3BaHue. [lom kakmod TaONmuIel 00s3aTENFHO MOMEMIASTCsl CChUIKA Ha WCTOYHHK.
dopmyibl Habuparotes B mporpamme Mach Type i B npunoxernun MC Office u npuiepKuBaroTCsi 0HOTO
CTHJISl HA MPOTSDKEHUS BCEH CTaThu.

3. B Hawane craTthu BBepxy cieBa cienyerT ykaszaTh uHaekc YK, mmdposoit mmentudukatop
oobekTa (anri. digital object identifier, cokp. DOI). [lanee mo cepennHe CTpaHUIIBI IPOIUCHBIMH OyKBAMHU
(KypcuBOM) — WHHIHWAIBI M (aMHIUN aBTOPOB, JOJDKHOCTH, CTENEHb, 3aTEM II0 CEepearnHE CTPOYHBIMH
OykBaMH — Ha3BaHHE OpraHW3aIluu(¥Mii), B KOTOPOH BBIMTOJIHEHA paboTa M ropojl, HIKE TaKKe MOCEpeIuHe
3arJIaBHBIMHU OYKBaMU (ITOTY>KUPHBIM MIPUPTOM) — HA3BAHKUE CTATHH.

4, AgHOTanus NOJDKHA OTPakaTh IeNbh pabOThl, METOM WJIHW METOMOJIOTHIO IPOBEICHUS pPalOTHI,
KpaTKHe pe3yNbTaThl, 00IacTh MPUMEHEHHS pPe3yabTaTOB, BHIBOABI. PazMep aHHOTAIlMU NOJKEH OBITH He
MeHee 1/3 crp. HesaBucuMo OT s3bIka CTaThd O0s3aTENbHBI AHHOTAIMM HA Ka3aXxCKOM, PYCCKOM U
aHTIHiiCKOM si3pIKax. [locime aHHOTaMy TOMKHBI OBITh YKa3aHBI KITFOYEBHIE CIIOBA HA S3bIKE aHHOTAINH, HE
MeHee 5 CIIOB, CTPOYHBIMH OyKBaMH, depes 3aIsiTyo.

5. TekcT cratbu NOMKEH OBITh CTPYKTYPHUPOBAH C NMPHUMEHEHWEM CTaHIApTHBIX Ha3BaHUI pa3lelioB
«Beenenmney, «OcHoBHas dacTh», «Bemomer m Ilpemamoxenume». Ilpm HEOOXOOMMOCTH HOMYyCKaOTCA
JOTIOTHUTENTFHBIE CTIENAIbHBIE HA3BAHUS Pa3/IENOB.

6. B xonme cratbu mpuBoauTcs «CIHCOK HCIONB30BAHHBIX MCTOUYHUKOBY (He MeHee S5). CChUIKH B
TEKCT€ — B KBAJPATHBIX CKOOKax. VICTOYHWKHM yKa3bIBAalOTCS B TOPSIKE MATHPOBaHUS B TekcTe. Ha Bce
WCTOYHWKH W3 CIHCKA JUTEPATYPHI JOJDKHBI OBITh CCBUIKH B TeKcTe. CIMHCOK MCIIONIB30BaHHBIX HCTOYHUKOB
oopmisirorest B coorBercTBuu ¢ 'OCT 7.1-2003 «bubnmorpadudeckas 3ammce.

7. B ormenbHOM (paiine k craThe mpmiararoTcs (Gotorpadum W CBEAEHUS 00 aBTOpax: Ha3BaHHE
CTaThH, (paMHIINS, UMS M OTYECTBO (Ha Ka3aXCKOM, PYCCKOM, AaHTIIMHACKOM SI3bIKax), ydeHas CTEleHb H
3BaHWe, IOJIHOE HAa3BaHUE M aJpec OpraHu3allid — MecTa pPaboThl (BKJIIOYAs WHIEKC), 3aHMMaeMas
JOJDKHOCTD, KOHTAKTHBIHN TenedoH, afpec 2IeKTPOHHON MOYTHI.

8. Pykommcu, HE COOTBETCTBYIOIINE YKa3aHHBIM TPEOOBAaHUSAM, pEaKIell He pacCMaTPUBAIOTCS U HE
BO3BpamiamTcsa. Ecu craThsi OTKIOHEHA, PeJakiius COXpaHseT 3a co0Oi MpaBO HE BECTH JUCKYCCHIO II0
MOTHBaM OTKIIOHEHUSI.

9.IlpuHsTEIE CTaTHU MPOXOAAT AHTHIUIATHAT, PEIEH3UPOBaHME, HAYYHOE JIMTEPATYPHOE PENaKTHPOBAHUE.
OtpenakThpoBaHHAsl CTaThsl OTIIPABIIETCS aBTOPY Ha JOpabOTKy W Bu3mMpoBaHue. JlopaboTaHHas pPyKOIMCH
JIOJDKHA OBITh TIPEICTaBIIEHA B PEIAKIIUIO.

10. CraThy IPUHUMAIOTCS B DJIEKTPOHHOM W NIEYATHOM BapHaHTaX — MOYTOBBIM OTIIPABIICHUEM, Ha €-
mail: almamakeeva@mail.ru wimn mo ampecy: r. Anmatel, yia. AxmeroBa - 44, AxazeMus TPaKIaHCKOU
aBHuanmy, kad.224.

11. OTBETCTBEHHOCTH 32 COJIEPKAHUE CTATHH 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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	The radio altimeter system provides altitude information to the aircraft systems and is important for the proper operation of these systems, these systems include: TAWS (TERRAIN Awareness and Warning System), FULL AUTOMATIC LANDING, Manual landing, Ta...
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