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I/IHHOBaIII/IﬂJIbIK TEXHOJOI'NA KIHEC aBHAIINAJBIK TCXHHUKA
I/IHHOBaIII/IOHHaﬂ TEXHOJIOTHA U AaBHAIINOHHAaA TCXHHUKA
Innovative technology and aviation technic

VJIK 669.0(075.8)

Hamazoaee C.K,m.2.k.,bumazamoemos M.A., m.2.K.,acc.npogpeccop,
Kapunéaee C.7K. mn.a.x., 0ookmop PhD, lllvinmaeea A.M.,mazucmp

KA3AKCTAHHBIH KOHBIP TEMIP KEHJEPTH ®OC®OPJAH TA3APTY
FKAFTAWBIH TAJIJIAY KOHE OCBHl MOCEJIEHI IIEITY ATH FBLIBIMHA
AJIFBIIIAPTTAPEI

Tycinikreme
Maxkarnaa KOHbIp TeMip OOJHUTTEPIiH TEPMOAKTUBAIMSIIAY MEXaHU3Mi YChIHBLIFaH.
byn wmexanm3m  OoWbIHIIIA  jgerWjaparaiisl — Ke3iHje  TECIKTep[aiH  KeHEHTiTy,
JIETHAPOKCHITM3AITHS Ke31H/Ie TeMATHTTIH KaiTa KpUCTaany skoHe (HoCOpabIH KPUCTALIHTTEP
IIeKapachlHIa cerperamus mporectepi opbiH anaasl. OCBIHBIH HOTHXKECIH/IE CUITLIey Ke3iHjae
KBIITKBUTIBIH TYHIPITIKTEp apachiHAarbl MIeKapara KeTyl JKeHUTIeH i.
Tyitin ce3aep:dochopaan TazapTy, reMaTuT, KOHBIP TeMmip OOJUTTEpiH ¢ochopaan
Tazapry.
AHHOTAUA
[TpemnoxeH MeXaHM3M TEPMOAKTHBAIUK OypOIXKETEe3HSKOBBIX OOJMTOB, BKIIIOYAIOIMINN
MOPH3ALUIO TPH  JETHApATAINH, HePEKPUCTAIM3AINIO TeMaTHTa TIPH JIETUAPOKCIIN3AIMN 1
cerperaiyio Gpocopa Ha TPaHUIAX KPUCTAIUIUTOB, OOJIETYAIOIINX JTOCTYH K HEMY KHUCJIOTHI IIPU
BBIIICTTAYNBAHUH.
KmioueBbie cioBa: aedochoparmms, reMarut, odecochopuBanus OypoKeTe3HIKOBBIX
OOJIUTOB.

Annotation
A mechanism for thermoactivation of oreolite oreolites, including porisation during
dehydration, recrystallization of hematite during dehydroxylation and phosphorus segregation at
the boundaries of crystallites, facilitating the access of acid during leaching, is proposed.
Key words: dephosphorization, hematite, dephosphorization of iron oolites.

JlucakoB, AaT xoHe Apan MaHaWbIHIarel KazakcTaHAbIK KEH OPBIHAAPHI TONTapbIHBIH (12
MIpJ. TOHHAJAH acTaMm) TeMip pPYIAchlHBIH YIKeH KOPJIApPBIHBIH OJapAblH KypaMbIHIAFbI
(dhochopasiH xorapel 6oaybiHa OaitnaHbIcThl (0,4-0,68%) enmaipinyi ofimareimaii 6ommai OTHIp.
KonnenTparrapasi (dbochopipl MOWBIH aly YIIiH JOMHA MEINTepiHae OaNKbITy JKOHE OHBI
EKIIJIAKTHIK PEXUMIE TYPIACHAIPY TEXHOJOTHSCH Ka3ipri SKOHOMHKAIBIK JKaFmaiaa THIMCI3
6o oTeIp [1]. COHOBIKTaH, KOHBIP TEMIp KOHIEHTpATTaphiH (ochopaaH TazapTyra apHAIFaH
THIMJ1 TEXHOJIOTUSHBI Kypy KazakcTaH SKOHOMHKACH! YIIIH MaHBI3bI 30p. OChI yaKbITKa JIeiiH
(dhochopapIH KOHBIPTEMIpP OOJIMTTEPl KypaMbIHa eHY (hopMachl Typaisl IikipTanac Oipiama. Exi
ceHimai mikip 6ap. B.B. bennkos xoHe 6ackanap [2] mikipi Oo¥bIHIIA OOTHTTEPIIH KaTbIITACYBI
Ke3inae gocdaT HOHIAPBIHBIH TeMip THAPOKCHATEPIHIH OETi apKbUIbl COPBLIYBI MYMKIiH, ce0ebi
OJIAPJBIH ePITIHAICIHIH TOMEH KOHIIEHTPAITUACH TeMip MeH alFoMUHHEA (pocdarTapbIiHbIH Maiina
6omybpIHa o1 6epmeiiai. Hotmwxkecinme dochop temip rumpoxcuai P,Os rens Typinae kipenai [3].

Kazakcranapik reojorrap Imikipiaepine coiikec, TuareHes *oHe 0JaH KeHiHTi MeTaMophu3M
Ke3eHIHJIe OOJIMTTEP/IIH ATFOMOCUIUKAT KOHIEHTPATTAPBIHBIH JTENTOXJIOPUTU3AIUSIIAHYBI JKOHE
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THJIPOTETUTTI KOHIIEHTpATTapAblH (ocdaruzanmsicel opbiH anambl [4].  Comuabiktan B.A.
Kob6enertin, JI.M. JleonTheBTiH xoHe OackanapabiH [5, 6] ¢ochopabiH 00NIUAT KypaMblHA €HYI
YIIBAJICHTTI TeMip IiH ¢ocdaT epirinici Typinae 60aabl JeTeH MiKipiMeH KeJlicy Kepek.

TexHoMOTHSUTBIK 3epTTeYNepAe €Ki HEeri3ri OarbIT OenriieHmi: 1) xoFapbl TeMIeparypaia
Kyimipin ¢ocdopap mtak (azaceima Ooxy 2) TOMEH TeMIeparypaga KYWIpy apKbUIbI
00JUTTEPAlL OOCaHCHITY koHE (pochopabl KpucTAUTUTTEPAIH OCTiHIe cerperanusuiay. bipiammi
HYCKara coitkec, 3eprxaHanblK 3eprreyiep JITMK armomeparusicel olaH KeiiH ycaTbUIFaH
arjioMmeparThl MarHuTieH 0oy OarbiThbiHga Ky3ere ackipbuiaubl [7]. CankeiHaaTbUIran
arjoMeparTa TeMIp IiH HeTi3ri 60iri jkyka Kpuctamibl pochopehi3 MarHeTUT OOJIBIT TaObIIa b,
an rroceis Kpi3abipranaa Gochop morbIpIaHaabl KOHE (DASTUTICH MArHETUTTIH OBTCKTHKTI
KOCIIAChIHBIH KYPAMBIHJIAFBl TIJIAKTA HEMece (IFOCTCNTCH IMUXTAaHbl KBI3JBIPFaHAd TEMIpIIi
omuBunie (Ca0)- (FeO),y - SiO, Oipkenki Tapamajsl. JlereHMen, KaibmTackal (azamap/isig
Oip-OipiMeH KyKa apanacy, >KOFapbl XHMHSUIBIK TO3IMJIUIIK TEH MIIaK OaiIaHBICHIHBIH
KaTTBUIBIFBI HOTM)KECIH/IE MarHUTTIK 001y OH HOTIKE OepMesi, (hochop IbiH KOMBLTY Aopexkeci
12% -man acmajpl, COHABIKTAH OJaH opi 3epTTeyiep OalIaHbICTHIH KATTHUIBIFBIH HKOHE
(hazaapalibIK NIeKapaIap/bIH OCPIKTITiH TOMCHICTYTEC OaFbITTAJIbI.

TepMoxuMusITBIK  9ficTiH MoHI KoHIeHTparThl 900°C  acmaliTeiH Temreparypaaa Oip
cararTaH aclalThIH YaKbIT apajbIFbIHIa TOTHIKTBIpA KYHIipy skoHe 20-50°C Temmneparypana 6-
10 /7 KamapIK KeIIKeUAbIFbHA gaeiin AK:T= 1: (1-2), KyKipT KbIIIKbUIBIMEH IIaiManay OOJIbII
tabplIanbel. Kenripyaen kelin kek Kypambiaaa 57-58% tewmip xone 0,12-0,25% docdop Gap
docdopaan TazapThUIFaH TOBAPJIBIK KOHIIEHTpAT 0oaasl [8].

ABTOpIIApBIH, MaiibIMaaysl Goiibirmra, rerutti (d = 4,3 2/cv’) remarutke (d = 5,3
o/cM’)TypieHy KesiHfe 3aTTBIH MOJBIIK KOJEMIHIH KypT TeMeHieyiHe, TeMipiiH Kaiita
KpUCTAIIaHYbIHA JXKoHE (OCHOPIBIH TYHIPIIKTEpACH (asanapAblH (KpHCTaIAapAbIH) OemiHy
IIeKapachbiHa JCHIH BIFBICTRIPBIIYBIHA OalIaHBICTHI OOJUTTEP YKAPBIKIIAIAHBII CUITLICY Ke3iHIe
KBITITKBUTIBIH (hOChOp KOCHIIBICTAPBIHA JKETYIH X)eHUTIeTe 1| 8].

Erep asropmap 1000°C sxorapel Temmeparypana Kyuuiprenae ¢ochopapiH albiHy
JIOPEXKECIHIH TOMEHJCYIH TYHIPIIIKTEpAiH arjioMepartapra TYPJICHYIMEH TYCIHIIpce, oI
oceiHmai kepiHicTiH 900°C-TaH TeMeH TemIeparypaaana opbiH ainy cebeli ailkbiH emec.byi
OOJUTTEPAIH (GochOpCh3AaHY MEXaHHW3MiI MEH XHMH3MIH MEXaHHUKJIBIK OoCEpNepl KoHe
KYHIIpYAIH opTYp:Ii TYpiepiH KOJIAaHy apKbUTBl TePEeH 3epTTeyre MaKbIPIbI.

bismin 3eprTeynepiMi3z aKyCTHKaIbIK [9] JKoHe paauooKarusiablK acepiepain [10]
(dhochopaBIH OOTUTTEP 1ITIHE OEICEeH IUTITIHIH KOFapblUlayblHa ceOen O0JaThIHBIH KOPCETTI.

DIEeKTPOHIBI CKaHepIeWTiH MHuKpocKonThiH (SEM/EDS omici) keMmeriMeH OOJUTTEpIiH
THAPOTETHTIHAE epireH Kocmanap 6ap ekeHl aHBIKTaNIbI, maie3oeH Al- 2,22; P-0,66; V-0,05;
Mg-0,22; Mn-0,25; Si-1,35, an ¢pocdopasir kypamel P = 0.015 Fe -0.0476 Temip KypambIHAQ
Tikenel GaltIaHBICTHI, an KPHCTAIABIK TOPAbIH mapamerpiepi (a = 4,60 A, ¢ = 9,92 A, ¢ =
3,021 A) epiren xocmanap eceiHeH ofeTTeri MoHAepaeH Oipimama TemeH ( a = 4,608 A, ¢ =
9,956 A, ¢=3,021 A)[11].

DTA xone XRD omicTepiMeH OOTUTTEPAlI KYHIIPY MPOIECIHAE CYChI3AAHy HOTHKECIHIE
rugporeTuT 400-700°C apansiFbiHga aMop(THI reMaTUTKe TypiaeHeTiHi anbIkTanapl| 12 ]. Kyiiaipy
temreparypackiH 900°C-Te neifin apTThIpy KPUCTAABIK TOPABIH apaMeTplIepiHiH MOHOTOHIBIK
TeMeHeyiMeH bipre xxypeni a = 5,0284 A; ¢ = 13,7316 A nman ,an 700°C TemmepaTypana a =
5,0231 A; ¢ = 13,6858 A neitin. Byn TyifipmekTep ImekapanapelHaa KOCHATapiblH KaiTa
KpHUCTaIIaHy JKOHE Cerperanus dCepiHeH reMaTHTTIH AeTHAPOKCHIN3AIUS YACPICIHIH TepeHaey
)KoHe oHJarbl (hochop KOHIEHTPAIUACHIHBIH Oip yaKbITTa TOMEHJCYl HOTHIKECIHJe ITaiiaa
6onamei[13]. 900-1150°C TemmepaTtypanap apaibIFbIHIa KPHCTAIIBIK TOPMABIH MapamMeTpiepi ic
Ky3iHae esrepMmeiini. OOMUTTEPAIH THAPOCHIMKATTHI OOJMi JMETHAPOKCHIILY YPIICIHIE HQJI
OCBIFAaH YKcac JpekeT eredl nem oimayra Oosiaapl. COHBIMEH, NETHIPOKCHIICY Mporieci
TeMaTUTTIH KalTa KpHCTAIJAaHYBIMEH JKOHE TYHIPIIIKTEp IneKapamapbiaaa (ochopasiH
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cerperanusyianybiMer 0ip mesriige 700-900 © C nmamazoHslHIa OIpTIHAEN JKYpEi KOHE
COHBIMEH KaTap MHUKPOTECIKTEp MEH MHUKPOXKAPBIKIIAKTAPABIH KO CaHbl KabITACabl,
OCBLIap/bIH OOWBIMEH KBIITKBUI CUITLICT maiManay Ke3iHJe TYHipIriKTepapalblK IeKapaiapra
XKeTe Il AT, KapbIKITaKTapFa ChIHA TOPI3/Al oCep CTETIH bUIFAIIBIH OOJIHIN MIBIFATHIH KOJIEMIiHIH
APTYBIHBIH 9CEPIHEH OOIMTTIH CHIPTKBI KAOBIFB OHBIH OPTAIBIK OOJITiHEH TOPi aJICi3 KYPBUIBIMTa
ne 60Ja/1bl.

Anramm  per 013 ycwiaFaH  (pochopabiH  TepMOOCICCHUTITIH  apTThIPY MEXaHU3MIi
KYHIIpIATeH 00MUTTep IiH g Tepin napamerpiepi HySO4-50 2/1; TOK = 1:1;
T = 1u; t = 20-25°C KbINKBULILI CLITLIEN mialiMaiayra JAeHiHri xoHe cojan KeHinri ckanepiey
HOTHXKeNepiMeH goneneHTeH[12]. @ocdopapiH eH KapKbIHIsI cinTiMeH maiimaranyst 900°C
TeMIeparypaja KyHipuireH TyWiprmikTep mekapacbiHan Oactanaapl. OChl Karaaiiapia KeKTeri
dochop memmepi nepudepusina 0,09% acnaiiasi, an opramsik Oedirinae ox 0,6% neHreiinae
cakranapl. Temneparypansl 1100°C feifin orapbuiaTy OOJMT MHHEPATIAPBIHBIH OaiKybIHa
OKEJTIN COFaJIbI, HOTMIKECIH/IE 0JIap/ia dJICMEHTTCPAIH KalTa Tapamybl OPBIH ajIMaii bl

OOJUTT KOHIEHTPATHIH CUITUICT IMaiMaiay KHHETHKACHIH 3epTTey (ochopapiH maiiManay
KBULIAMJIBIFBI UG Y3UsFa TOyeIJli eKeHiH koHe Jlpo3joB-PoTWHSH TEHJIEYIMEH JKaKCHI
CHITATTAIATBIHBIH KopcetTTi: n [1/(1-a)] = B+ o/t + M,MyHIarsl 0. - KOHBEPCHS JOPEkKeci, T —
nraiiMaiay yaksIThl, B skoHe M - Oenrici3 mapameTpIep.

KeMipTepMUsITBIK 9/1icTIeH KaIMbIHA KeNTIPLITeH O0JIUT OHIMIEPIH MUKPO30H/TAY HOTHKEC]
KOPCETKCH ICH, TeMaTUTTIH KallblHA KeIy Jopexeci apTkaH caiibiH on Ca, Mg, Si, Al, V, P
KOCTaJlapbIHAH Ta3apajibl, PeT-PeTIMEH MarHeTUT, BIOCTHT, METAJJIBIK TeMip jkoHe (ochop MeH
BaHQM{ IIOFBIPJAHFaH  TEPIMHUT epireH  TeMmip-Kambnuii (asuTreH murak  (asace
ty3utemi[ 14].

Taza TemipaiH MeTaUTH3alHsIIaHYBIHBIH €H JKoraprbl japexeci 950-1050°C apanbiFbiaia
XKy3ere acajpl, Oy Oarajgbl KOMIIOHEHTTEPAl CEIEKTHBTI OHAIpYre KaKeTTi ajFbIIIapTTap
x)acaifpl. Temneparypansl 1250°C-re nmeiiin apTThipy (ochOop/bH ilTiHapa KaJllblHA KeTyiHe
JKOHE OHBIH IUTAKIEeH MeTaul (asaiapbiHa OipKelki TapaiMayblHa oKeledi. ApHaWbl dicIieH
IUTAKTHIH (ha3aIblK KOMIIOHESHTTEPIHIH KPUCTAUIXUMHUSIIBIK (GopMyITamapbl eCemTei.

bizmin 3epTTey XoHe ome0H AEpEeKTEpAiH HOTHIXKEIEpIH KOpbhITa Kelle Keeci TYKBIPhIMFa
Kenyre ©Oonaasl: KOHBIp TeMip oonuTTepiH ¢ocdopaan TazapTyaplH €Ki OaFbIThI  Jaa
MEePCHEKTURTI OOJBIT TaObUTAABI: IMaiMalayMeH »oHe (HeMece) MAarHUTTIK cemnapamnusiMeH
OIPIKTIpUIreH TOTHIKTHIPY JKOHE KaiTa KaJIbIiHA KEITIPY YIIIH KYUIIpY.

QasmUTTIH KaJIbIITaCYbIH XoHE (ocopapiH KaliTa KaamblHA KelyiH OoJaplpMay VIIiH
OenceHi ¢uarocTep TaHAay, KOHIEHTPATTHI JKyKa Maijganay eceOiHeH KyHOipy TeMIiepaTypachblH
TOMEHETY,YNIeCTi OSTTi,MarHUTTIK KacCHeTTePAl, TYKbUIAAPABIH JCTHAPOKCIUIIEHYIH OaKbLIai
OTBIPBIIN KYHIPY YaKBITBIH apTTHIPY KaXKeT.

Ocpl OaFpITTapIarbl 3epTTEYNIEPAl JKAIFACTBIpAa OTBIPHIL, KOHBIP TEMip OOJHTTEpiH
dochopmaan TazapTy TEXHOJOTHUSICHBIHBIH KYHBIH TOMEHIETY J>KOHE THIMILUIIKTI apTThIPYAbI
Ko31eiiMis.
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JUATHOCTHUPOBAHUE COCTOSHUS IBUI'ATEJISI ABUAIIMOHHBIX
JBUT'ATEJIEI METOJJAMM HEPA3PYHIAIOIIEI'O KOHTPOJISI
AHHOTAUA
[Ipu sKcITyaTaiui COBpeMEHHON TEXHHUKH TTIaBHOM IPOOIEeMOM 0cTaeTcss CBOEBPEMEHHOE
TUArHOCTHPOBAHHME WX COCTOSHHA. B aBMalMM OHO BBIMOJHSET TJIAaBHEHIIYIO pOJb, TaK Kak
MPEAOTBPAIICHUE Pa3pyIIeHUs] KOHCTPYKIIMH W BBIIBICHHE Ne(PEKTOB MOXKET 3HAUHUTEIHHO
VBEIUYUTh PECypC arperaTtoB M TOBBICHTh YPOBEHb 0O€30MacHOCTH IMojeToB. CyllIecTByeT
MHO’>KECTBO METOJIOB HEPa3PYIIAFOIIETO KOHTPOJSA IS IMPOBEICHUS AMATHOCTUKH JBHUTATENICH,
HO B JaHHOM CTaThe pPacCMOTPEHBI JBa METOJA: ONTHKO-BU3YAIBHBIA M TEIJIOBOM METO/I.
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HoBu3zHoIi uccietoBanus SIBJISETCS TO, YTO PACCMOTPEHO OOBETMHEHHE JIBYX METOJIOB B OJIMH U
BO3MOYHOCTh HHTETPAITMH TEIUIOBU30pa B OOPOCKOIL.

KiaroueBble c/oBa: HepaspylIalolMe METOJbl, OOPOCKOI, TEIUIOBU30p, JC(PEKT,
ABMAIMOHHBIN JBUTATEIIb.

Tycinikreme

3amanayu TEXHOJOTHUsIAP/IBI Taki1alany Ke3iHAe HEri3ri mpodiieMa TEeXHUKAHBIH KaITbIH
VaKTBUTBI JMATHOCTHKAJIAY OOJBIT Kama Oepemi. ABuarus cajgachlHga Oya MaHBI3ABI poll
arKapajibl, OUTKCHI TCXHUKAHBIH JKOWBUTYBIH OOJJIBIPMAYy JKOHE aKayJbIKTap/ibl aiKbiHjay
KBI3MET MEP3IMiH €/10yip apTTHIPHII, KAYilCi3aiK JSHIeHiH apTTHIPAIBL.

Ko3FasITKBIITHI MarHoCTUKANIAY YITIH ASCTPYKTUBTI €Mec QIICTePAIH KONTEreH Typiepi

Oap, Oipak Oy Makajgaja BU3YaJIbI-ONTHKAIBIK JKOHE JKBUTYJIBIK OJIICTEp KapacTBIPHUIFaH.
3epTTeyiH KaHATBIFBL: €Ki o/1icTi Oip 9/1icke OIpIKTIpY KOHE TepMAIBIBIK OeiiHeHI O0pOCKOTKa
KOCY MYMKIHJTIKTePi KapacThIPBIIa IbI.

Tyiiin ce3aep: JCCTPYKTHBTI €Mec OJicTep, OOPOCKOI, TepMaIbABIK OciHeneyirr,
aKayJIbIK, aBUAIUSUIIBIK KO3FAITKBIIIL

Annotation

At operation of the modern equipment timely diagnosing of their state remains the main
problem. In aircraft it carries out the major role as prevention of destruction of designs and
identification of defects can increase considerably a resource of units and increase the level of
safety of flights. There is a set of methods of nondestructive control for performing diagnostics
of engines, but in this article two methods are considered: optiko-visual and thermal method.
Novelty of a research is that association of two methods in one and ability to integrate the
thermal imager into a borescope is considered.

Keywords: non-destructive methods, borescope, thermal imager, defect, aircraft engine

BBenenne

B Hacrtosimiee BpeMsi COBpeMEHHBIC BO3AYIIHBIC CyJa TOCTOSIHHO COBEPIICHCTBYIOTCS.
VYBenmuuuBaeTcss AaTbHOCTH TOJIETa, MOBBIMIACTCS CKOPOCTh M BbicoTa. Mcxoas w3 aTmx
MmapaMeTpoOB, YCIOXKHSAIOTCS 00OpyAOBaHUE, KOHCTPYKIIUS ABUTATENCH W BO3MYIIHOTO CyJHA B
nenoM. HempeMeHHBIM YCIIOBHEM HaIeKHOM pabOThl TaKoH CIIOKHOW TEXHHUKH SIBIISTFOTCS
CBOEBpEMEHHAas W TpaBWIbHAs IMOATOTOBKA K IOJIETaM, a TakXKe IpaMOTHas SKCILTyaTalus H
peMOHT. TexHHYecKOoe COCTOSTHHE aBHAITMOHHOM TEXHHKH HAIPSIMYIO CBS3aHO ¢ O€30MacHOCTHIO
ee sKcIuTyatanuu. HagexkHocTh paboThl aBUAIMOHHOIM TEXHUKH BO MHOTOM 3aBHCHT OT YMEHHS
IepcoHana OmpeaenuTh ee cocrossHue. OCHOBHBIM YCIIOBHEM oOOecnedeHHs 0e30mMacHOCTH
MOJIETOB sBIseTCS Oe30TKa3Has paboTa B BO3AyXe BCEH MaTepHalbHOH YacTH JIETAIBHOTO
ammapaTa 0COOEHHO JBHTaTeleH.

Pemennem 3amadyd  KOHTPOJsA  aBHAIIMOHHOM TEXHWMKH CBS3aHO C  Pa3BHTHEM
MPOTPECCHBHBIX METOJOB €€ OKCIUIyaTallud, KOTOPBIE 3aKIIOYAIOTCd B PallHOHAIBHOM
COYECTAaHUH PA3JTMYHBIX CTPATETHil: 0 HapaOOTKe, MO TEXHUYECKOMY COCTOSHHIO, ¢ KOHTPOJIEM
VPOBHS HAACKHOCTH, JO OTKa3a. OKCIUIyaTallds aBHAIIMOHHON TEXHHUKH II0 COCTOSHHIO
00s13aTeIbHO MPeAyCMaTPUBACT HATMYHE PA3BUTHIX CHCTEM TUArHOCTHPOBAHUSA M KOHTPOJIS JIs
BBISIBJICHHS 1e(PEKTOB, BHBIX, KOTOPBIE TEXHUUECKHUH ITEPCOHAT MOXKET OOHAPYKHTh HATJISIHO U
He TpeOyeTcs JOMOJHHTENBHBIX CPEACTB W BPEMEHH MJI1 WX BBISBICHHS W CKPBITHBIC IS
ompeneleHUs KOTOPBIX TpeOyIoTCs CHelaabHble cpeactBa. l[losToMy CcBOEBpeMEHHOE
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oOHapyXeHHe Je(PEKTOB HUIpacT BAXHYIO pOJb B TpOIlEcCe PEMOHTa W IKCIUTyaTaluu
ABHAIIMOHHOUN TEXHUKH.

BaxubiM HampaBiieHueM B 00JIaCTH TOBBIINICHHUS O€301aCHOCTH TIOJIETOB  SIBJISICTCSI
COBCPIICHCTBOBAHUE CTPYKTYPhl M  OpraHu3allMi  TEXHUYECKOW jmarnoctuku. llpwm
DKCILTyaTaliii  aBUAIMOHHOW  TEXHMKM HEOOXOJAMMO HAaWTH 1MyTh, 0O€CICUnBaIONTUH
HeoOxo My s ¢dektuBHOCTh TO. OMHUM W3 TakWX IYTCH SIBIISICTCS paHHSS JUATHOCTHKA
apuarmoHHplx  ['TJ], Tak kak OHM SBISIOTCS HaWMOOJICE OTBETCTBCHHBIMH OOBEKTAMM
ABUAITMOHHOUN TCXHUKH.

OcHoBHast 9acTh

Hepazpymraromuii  KOHTpOJIb — KOHTPOJIb OCHOBHBIX IApPAMETPOB M COCTOSHHS
UCCIICAYEMOTo 00BEKTa, KOTOPOe HE TpeOyeT BhIBeACHUSI 00BbeKTa U3 paboyero COCTOSIHUE HIIH
€ro JICMOHTaXa.

OcHOBHBIMU 00JIACTSIMH TIPUMEHCHUS HEPA3PYIIAIOITUX METOI0B KOHTPOJIS SIBJISTFOTCSI:

- TPOTECC WCCIICAOBAHMN CTPYKTYPHl MaTepHaIoB M AC(PEKTOB B W3JICNHSIX C ICNb
YCOBEPIICHCTBOBAHUS TEXHOJIOTHU;

- gacTas JSPEKTOCKOMHS 0CO00 OTBETCTBECHHBIX OOBEKTOB;

- e(heKTOCKOTHS 0OBEKTOB JIOJITOM KCILTyaTallH.

Ucnonwszosanue Meto 0B HK Ha sTanax skcruryataiuu AT comrpoBoKIacT:

- TIOBBIIIEHUIO JOCTOBEPHOCTH OTIPEACIICHUSI TEXHUYECKOTO COCTOSHHUS
BBICOKOHATI'PY)KEHHBIX 0OBEKTOB;

- YMEHBIICHUIO HHTEHCUBHOCTH OTKA30B, & CIEJ0BATEIIBHO, U MPEIOTBPAIICHUIO JTETHBIX
MIPOUCITICCTBUH, KaTacTpod;

- DKOHOMHUHM MaTepHaIbHBIX I[EHHOCTEH, YMEHBIICHUIO BpeMeHu 1poctos AT,
COKpAIIEHUIO PEMOHTHBIX pabOT W3-32 BOZHUKHOBEHUS 1e(PEKTOB;

- TIOJTHOH BBIPaOOTKE MEKPEMOHTHBIX U Ha3HAUYCHHBIX pecypcoB AT 1 X 000CHOBaHHOMY
YBEJIMYCHUIO MPH COXPAHEHHUH 3AJI0KEHHOTO YPOBHS HAJAEKHOCTH. [1]

CylllecTBYET HECKOJIBKO METOJOB HEPAa3pyIIAOIEr0 KOHTPOJIS, B JAHHOW CTaThe
paccMaTpuBaeTCsl JBa OCHOBHBIX BHJA: TEILTIOBOM U BU3YaJIbHO-ONTHYECKUH.

BusyanbHO-0NTHYECKHI METOI KOHTPOJISI TPOBOJAUTCS CJICICTBUEM OCMOTPA HAPYKHBIX U
BHYTPEHHMX TOBEPXHOCTEH JAeTalieil M arperaToB aBHAIMOHHON TexHWKU. [IpoBoauTcs OH,
MOXET IIPH TOMOIITA COOCTBEHHBIX TJI1a3 olepaTropa ¢ MPUMEHEHHEM U3MEPUTEIBHBIX YCTPOUCTR,
€CJTM K MECTY OCMOTpa €CTh BUIUMBIH JAOCTYII, OOBEKTHI KOHTPOJIS, HEMOCTYITHBIE JJIs IPSMOTO
HaOMIOACHUS OCMATPHBAIOT TIPH TOMOIIM IPUMEHEHHs TEIECKOMUYECKUX MPHOOPOB —
6apockomnoB. [IpuHIUIT ASHCTBUS OapocKolia OCHOBAH B HUCIOJIB30BAHUM ONTHYECKON CHCTEMEI,
KOTOpas OCYIIECTRIAET Iepenavuy n3o0paxeHnue Ha TpeOyeMoe pacCTOsSHHUE.

B TennoBom MeToA€ TIaBHBIM 3JIEMEHTOM SIBJISIETCS TEIJI0, KOTOPOE PacIpOCTPAHSIETCS B
KOHTpoupyeMoM o0ObekTe. OCHOBHOM 3amadeil TEIUIOBOro MeTojaa sBiasgeTcs (uKcaius
TEIJIOBOTO (MH(PpaKpacHOTO) M3IYUEHHs M MpeoOpa3oBaHme €ro B BUAUMBIN criekTp. biarogaps
3TOMY, HPEAOCTABIAECTCS BO3MOXKHOCTL OIPEACIUTh HAIUYUEe BHYTPEHHUX W BHENIHUX
nedektoB. McmpaBHoe cocTosHHE OOBEKTa OTOOpaXkaeT OMpeNelCHHYIO KapTHHY H3TyYCHHMH.
N3meHeHne 3TOM KapTHHBI JAEMOHCTPUPYET 00 H3MEHEHHUH pPEXKHMa pabOThl TEXHHUUYECKOIO
COCTOSIHHS TIOJIKOHTPOJIBHOTO 00BbekTa. B 3aBUCHMOCTH OT crocofa MoaydeHUsT XapaKTePUCTHK
W3JIYyUYCHHS TEIJIOBbIE METO bl JEIATCS Ha aKTUBHBIN U ITACCUBHBIN
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AKTHBHBI METO/I TEIJIOBOTO KOHTPOJIS UCTIOJIB3YETCs, €CIM B MPOIECCe DKCIUTyaTaluu
KOHTPOJIMPYEMBbIi OOBEKT HE IOJIBEPraeTcsi JIOCTATOYHOMY TEIJIOBOMY BO3JIEHCTBHIO, JTHOO
U3MEpPEHHE  TeMIeparypbl oObekTa B TMpOIECCe  OKCIUIyaTalluh  TEXHUYECKH
HEBO3MOXKHO. | lacCHBHBIA METOJI TEIJIOBOIO KOHTPOJISI HE HYKJIACTCS BO BHEITHEM HCTOYHHUKE
TEIIJIOBOTO BO3JICUCTBHS, TETUIOBOE 10JI€ B 0OBEKTE KOHTPOJIS BOSHUKACT MIPHU €TI0 dKCILTyaTaIluu
WJTA U3TOTOBJICHUH. [2 ]

Puc 1. Coueranune 60pockona ¢ TernJi0BH30pOM.

Ha pucynke 1 m3ob6paxeno obopynoBaHue, BKIrOUaroiee ceds (QpyHKIMH Oopockoma u
TermaoBu3opa. O0opymoBaHHe MpeAcTaBIsIeT coboi mpuOOp ¢ ABYMS THOKUMH KaOelsiMu, Ha
KOHI[aX KOTOPBIX PACIIOJIOXEHBI CBETOIMOJHOE OCBEIICHHWE C JIEBOH CTOPOHBI M C IIPABOM
CTOpPOHBI Kamepa ¢ (YHKIMeH 3amucu BHAeOo W H300pakeHWs. Hwke pacmoioxeH AucCIUIel
KOTOPBI OTOOpa)kaeT MOJYYEHHOE OT KaMepbl HM300paXCHHE W BHICO C BO3MOYKHOCTHIO
MEPEKITFOYaTh PEeKUMBI ¢ H300pa)KeHHs Ha TEIIOBOE W3IYYeHHe, IOJydeHHoe Ojaromaps
BCTPOCHHOMY TEIUIOH30pY, IMYTeM MEPEeKIFOYCHUEM KHOIOK PACIOJI0KEHHBIX HHUXKE IHCIUIes
KHOTIOK.

BoiBoasbl u Ilpensoxenue
B HacTosiiee BpeMs IpH AMArHOCTUPOBAHUH Ae(PEKTOB JeTaacii ABUTATENS HCIOJIB3YIOTCS
BBILIETIEPEYHCIICHHBIE IBA METO 1A IO OTACIBLHOCTH.
JlaHa BO3MOJKHOCTH pealu3alliii M HHTErpaliii TeIJIOBOrO METOoJa B BH3yalbHO-
ONTHYECCKUH , TIOCIICJICTBUEM BBEACHMS TEILIOBH30pa B Oopockor. Mcmonb3oBanue Gopockoma
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CO BCTPOEHHBIM TEILIOBU30POM ITO3BOJIMT IIPOBOIUTH TEXHUUECKOE 00CIIy)KUBaHUE 3HAUUTEIILHO
obicTpee, Hanbosee MHPOPMATUBHO MOCKOILKY OHA OXBATBHIBAET KavyecTBO 0OEHX METOJIOB, UYTO
MIOMOKET BBISBIATH JAC(PEKTHI Tropasjo Jydllle M ¢ MEHBIIMMH 3aTpaTaMH II0 BPEMEHH YeM
IIPUMEHSITH 3TH JIBa BUJIA 110 OTJIEIBHOCTH.

PazymeeTtcs, KOHCTPYKTUBHO ITO yCTpoicTBa Oy/ieT 0ojiee TPOMO3JIKUM M B  HadalbHOM
IIEPHO/]I UCIIOJIb30BaHUs OyjieT HecTM B ceOe HEKHe TPYJHOCTH B HSKCIUlyaraluid, a Takxke
1oTpedyeTcsi Kajpbl € OIPEACICHHbIMM 3HAHUSIMU B TEXHUYECKOW OHKCIUlyaTalluid JaHHOIO
ycrpoifictBa. Ho Ouiarojiapsi  BbIIIECKa3aHHOM — XapaKTEPUCTHKaM  [10]Ipa3yMeBaercsi, 4TO
IIpUMEHEHMs ycTpoiicTBa B kaudecTBe mertoja HK Oyjer 1menecooOpasHbIM, € TOUKHM 3pEHUs
TEXHUKH, O€3011aCHOCTU ¥ SKOHOMMKHU.
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boukoe A.A., mazucmp
JTumeunos I0O.I'., K.¢h.-m.n

NCCIEAOBAHUME COCTOAHUA HOHOC®EPHI C ITIOMOIIbBIO
NCKYCCTBEHHBIX CITYTHHUKOB 3EMJIN

AHHOTAUA
PaccMoTpeHBI METOTIbI HCCIIETOBaHMSA HOHOC(EPHBIX BO3MYIIECHHUH, X IPHHITUI pabOTH U
MEePCIEKTHRBI JATbHEHUINETO Pa3BUTHS.
Tycinikreme

HNoHnochepanblk 3epTTEyIepAiH SIICTEpiH TEKCEpiN, OJApAbIH KYMBICHIHBIH HETI3r1
OarpITTapbl MEH OJIapAapl  MaiiadaHy  MepCHeKTHBAIAPBIH  apTTBIPYABIH  JKOJIIAphI
KapacThIPBLIAIBI.

Annotation
The methods for studying ionospheric disturbances, their principle of operation and
prospects for further development are considered.
OcHoBHBIE COKpallleH!s] 1 0003HAYCHHUS:

NC3 — ucKkyccTBEHHBIN CITYTHUK 3eMJIH
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GPS — Global Position System

[19C- noHOE JIEKTPOHHOE COJIEPIKAHUE

OKII — oxo0s1036MHOE KOCMUYECKOE IIPOCTPAHCTBO
Bu3 — BHemHee 301 1poBanme

GIM - Global Ionospheric Maps

AXTUBHOE OCBOEHME KOCMOCA HE TOJIbKO B BOEHHBIX, HCCIIEJIOBATEIILCKMX, HO U B
IIUPOKUX TPAXKJIAHCKUX IEJISIX, 1TPOIECCH] TJI00aIM3alMi B SHEPIeTUKE, TEICKOMMYHUKAIUSIX,
CBSI3M TPEABSBIISIOT CETOJHS HOBBIC TOBBIIICHHBIC TPEOOBAHMS K KAueCTBY WH(GOPMAIHU O
COCTOSIHUM OKOJIO3eMHOIro Kocmudeckoro rpocrpancrsa (OKII). Jlunamuueckuii pexum
MOHOC(EPHI SIBISICTCS OJHAM W3 BAKHEUIMHX (AKTOPOB KOCMHYCCKOW TOTOJBI, BIHUSHHIO
KOTOPOil 0Ka3bIBAIOTCSI TI0ABEPKEHHBIMU COBPEMEHHBIE TEXHOJIOIMUYECKUE CUCTEMBI.

Cocrostare OKII Bimsier Ha palboTy CIYTHHKOBBIX CUCTEM, JAOIUAX WH(GOPMAIHIO O
oro/ie, 00ECIIEUMBAIOIIUX KOMMEPUYECKOE TENIEBUJICHUE, CBSI3b, HABUTAI[UIO, HAOIIIOJICHUE 3a
36MHOH TIOBEPXHOCTBIO, Pa3BEAKY, CHCTEMY CIEKEHMS] M CIACeHMs, HCCIE/IOBAaHUS W
HaIMOHAIIbHYIO 000poHy. Bpes oT aBapuii Ha CIIyTHUKOBBIX CHCTEMAax CTaHOBUTCS Bce Ooliee
OTIaCHbIM, W 93Ta TEHJICHIUSl IOYTH IIOCTOSHHO BO3pacTaeT Bce ¢ OoJbIIell CKOPOCTHIO.
CoBpeMeHHBIE PHEPIETUYECKUE CETH OYEHb CJIOXHBI M pa3BETBJIEHBl. MarucrpaibHble JIMHUU
OYCHb YYBCTBUTCIIBHBI K JJICKTPHYCCKAM TOKAM, WHIYITAPOBAHHBIM B MOHOC(EPHOH TOKOBOM
cucreme. lleperpy3ku B JIMHUSX DIIEKTpolepeaay, BO3HUKAIOMIHE KakK  CJeJICTBHE
WHYIIUPOBAHHBIX TOKOB, MOTYT BBI3BAaTh MacCOBBIE aBapUU SJIEKTPOCETEH U BBIXOJ M3 CTPOSI
JIOPOTOCTOSIIET0 O0OpYIOBaHUSI Ha SJEKTPOCTaHIMAX. Bojbllie HaaeXbl BO3NIAraiorcs Ha
MPOEKT TepeJauyd  dJIEKTPUUECKON HSHEpruM  CIIyTHUKOBBIX COJHEUHBIX OaTapeét ¢
reocTalioHapHO# OpOWUTHI Ha 3eMJII0 Kak Ha Haubosee 3KOJOTHYECKHM YHCTBIA CI0co0
IIPOU3BOJICTBA 3J1EKTpodHeprun. [lockoIbKy nepeaaya SHEPruM MOIIHOTO 3JIEKTPOMArHUTHOTO
My4yka MpPeIoyiaraeTcsi B CAaHTUMETPOBOM JMana3oHe, OH OyAeT HCIBITHIBATh TaKHue XKe
BO3JICHCTBUS, KaK U IIPOYHE CITyTHUKOBBIEC PATUOTEXHUUECKUE CUCTEMBI.

NoHocdepa siBisieTcss TJIaBHBIM HMHAUKATOPOM KOCMMUYECKOH IOTO/bI, OIpeaestonei
BO3JICHCTBUI TMOCIEACTBUIM CONHEYHOM aKTUBHOCTH Ha ammaparypy, paauodJIeKTpOHHOE
o0opynoBaHue U 3J0pOBbe YenoBeka. K HacTosieMy BpeMeHU HaKOIJIeH O0JbIION MaTepuait o
CTPYKTYpe HoHOChEPB — TII00aTBFHOM paclpeieIeHU HOHU3AINH, €€ CYyTOUHbBIX, CE30HHBIX U
KIIUMaTHYeCKUX BapHalsax. B To ke BpeMss MHOTOYHCIIEHHBIE Ha3eMHble M KOCMHYECKHE
UCCIIeIOBAaHUS YOS TUTENIbHO TOKa3aJId, YTO XapaKTepHOH 0COOEHHOCThIO HOHOCHEPHI SBISETCS
€e W3MEHYMBOCTh W HEOJHOPOJIHOCTh. Bo3myrnenus (HEOJHOPOJHOCTH) TMPOSIBISIIOTCS B
BapHAIUSAX PA3IMYHBIX MapaMeTPOB CpPeIbl: JTOKATIbHON 31MeKTpoHHOM KoHIeHTpauuu (Ne),
TeMIiepatypbl HOHOB U 3aekTpoHoB (Ti, Te), momHoro amexrponHoro coxaepxanus (I1OC,
KOJIMYECTBO AJIEKTPOHOB B CTOJ0€ €IMHUYHOTO ceueHus). CylllecTByeT MHOXKECTBO METOJOB
JEeTeKTUPOBaHUS HOHOC(EPHBIX BOMYILEHUH, TaK KaK : BEpTUKAIbHOE, HAKIIOHHOE, BO3BPATHO-
HAKJIOHHOE 30HAUPOBAHKE U BHEIIHEE 30HIUPOBAHHE.

CrapeiiliuM ¥ OJHMM W3 OCHOBHBIX METOJIOB MCCIENIOBAHUS CTPYKTYPHI U JWHAMUKH
HOHOC(ephl SBISIETCS METOJ BEPTUKAIBHOTO 30HAMpoBaHus (B3) ¢ MoMOIIbIO UMITYJIBCHOTO
paaronokaropa — HMOHO30H[A, PAcHOJIOKEHHOTO Ha MOBepXHOCTH 3emun. B ocHoBe metona
JEeKUT PE30HAHCHOE OTpaX€HHe: paJuoBOJIHA C yacToToi 1, mamaromas Ha wuoHochepy

BEPTUKATBHO, OTpakaeTcs OT YpPOBHS, Ha KoTopoM f= = ( Ia3MeHHas

qacCToTa. €, — 3apda U Macca JJICKTPOHA; Me— KOHICHTPAIHA 3J'[eKTpOHOB). MaxkcumansHas
JacToTa paaruOBOJHBI, KOTOpad OTPaXKaCTCA OT CJI0A I/IOHOCCI)epBI I[Ipyu BCPTHUKAJIIBHOM IIaJICHHUM,

HOCHUT Ha3BaHHC KpHTquCKOﬁ HJaCTOTHI f() = ( - DJJICKTpPOHHAasA
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KOHIICHTpalusi B MakcuMyMme ciost). Haubonpnryro kpurudeckyto gactoTy foF2 mmeer cambrii
Bepxuuii cioit moHocheprr F2. foF2 Bapeupyercs B mpeaenax 5— 12 MI'n. PaguoBosiHb! ¢
gactotamu > foF2 mpoxoaaT yepe3 nonocdepy He OTpaKasCh.

CranjapTHbelif HMOHO30HJ| MpPEACTaBIAsICT €000 JOCTATOYHO MPOCTYIO YCTAaHOBKY,
COCTOSIIIYIO W3 MMITYJbCHOTO TIEPE/laTUMKa ¢ IUIABHO M3MEHSIONICHCST pabodeil 4acToToM,
IIPUEMHUKA C CUHXPOHHO W3MECHSIOLICHCS HACTPOMKOW W PETUCTPUPYIOLIETO YCTPOMHCTBA,
KoTopoe (puKcHpyeT pabodyro 4acTOTy W BpeMsl 3ama3jblBaHusi curHaia. Hecymias wactoTa B
IpoIiecce U3MEPCHMST U3MEHsIeTCs y OobImuHcTBa MoHOo30H10B oT 1 j10 20 MI'i. Ha BwIxos€
WOHO30H/[a 3aIMCHIBACTCS MOHOTpaMMa — 3aBUCHUMOCTDH JICHCTBYIOIIEH BBICOTHI OTPAXKCHUSI
(TTPOTIOPITMOHATTLHONR  BPEMEHHM  PACIIPOCTPAHCHUS] PAJMOBOJHBI IO BBICOTHI OTPAXKCHUS U
o0OparHo) oT yacToThl. CHUMAIOTCSl HOHOI'paMMBbI uepe3 1 — 15 MUH B 3aBUCHMOCTH OT peXUMa
mMepenuii. B 50-x Tomax mpomuioro crojieTHs Ha 0a3e aBTOMATHYECKHX aHAJOTOBBIX
MOHO30H/I0B IpoMblnuieHHOro u3rotossieHus (B8 CCCP — AUC, B CIHIA — C-4 u T.1.) 6bU1a
OpraHW30BaHa MUPOBAs CCTh MOHOC(HEPHBIX CTAHIMHA BEPTUKAILHOTO 30HMPOBAHUS, KOTOpast
10 COTJIACOBAHHBIM MEK/yHAPOHBIM TIPOTpaMMaM TPOBOJIAIIA PETYISIPHBIC OJTHOBPEMEHHBIC
m3Mepenus: npubamzureabno B 150 Toukax 3emmuoro tmapa. llockosibky B anaioroBom
WOHO30HJIC BCS JIOTIOJHUTEIbHAS WH(GOPMAIUs, COJCpXKallascs B OTPAXCHHBIX CHTHAIAX
(ammMTY1@, TOTIIEPOBCKOE CMEIEHUE, YTUIbI MPUXO0/1a, TIOJIIpU3alius), KaK MpaBuiio, TepsIeTcs,
JaTbHEHINee COBEPIICHCTBOBAHME MeToja B3 mommio 1o TyTH  pa3BHTHS  ITHPPOBBIX
WOHO30HJIOB, B KOTOPBIX VYIIpaBJICHUE IapamMeTpaMH, aHajIu3 W XPaHCHHE TOJydaeMOu
WH(POPMAIMH OCYIIECTBIISICTCS KOMITBIOTEPOM, BXOSIIUAM B coctaB anmaparypbl. B CCCP 6bu1o0
CO3JIaHO CEeMEHMCTBO IU(PPOBBIX HOHO30HAOB «basucy, noHo30HABI «Colikay, «ABryp», B CIIIA
— woHo30HAbI 128, 256, 610M1 ut.n1. B mocneanee necatuneTne MUAPOKOE PaCIIpOCTPaAHEHUE
moayurm gurus3onasel ( Digital Integrating Goniometric Ionospheric Sounder) — cucreMbl ¢
($a30BO-KOIOBOM  MaHMIYJISIMENW  3ama3[gplBaHUsl  paJdOCHTHaNA,  (Pa30BO-KOTePEHTHBIM
JIETEKTUPOBAHUEM B COUETAHHH C IIM(PPOBBHIM MHTETPHPOBAHUEM M TIPEICTABICHUEM HOHOTPAMM
B IUGpOBOM BHJE. B HacTosmiee BpeMs 3aKaHUYMBACTCS MOJCPHH3AIMS MHPOBOM CETH
noHochepHbIX cTanmmit: B suBape 2004 r. u3 nmpumepHo 130 MeHCTBYIOIMX HOHO30HJIOB yiKe
6onee 100 sBasMCh HUGPOBBIMU MOHO3Z0HIAMU PA3IUYHON KOHCTPYKIUH.

Haxnonnoe 3onouposanue. Momnpukanussmu Metroga B3 sBiusrores mHaknmonnoe (H3),
Bo3BpaTHo-HakioHHoe (BH3) m Buemmee (BH3) 3ommupomanue. I[lpu H3 mepenaromas wu
MpUEeMHas YacTU MOHO30HJa MPOCTPAHCTBEHHO pa3zHeceHbl. Ha o0JHOCKauKOBBIX Tpaccax
pacmpocTpaHeHusl OTpaXeHHasl pPaJuOBOJIHA HeceT WH(OpPMAIMIO O COCTOSIHMM HOHOC(EpHl B
cpenHeit obmactu Tpacchl. Co3aHHBIE B HAcCTosIee BpeMsl LU(POBbIe HOHO3ZOHBI SBISIOTCA,
KaK MPaBUIIO, OTHOBPEMEHHO HOHO30HIaMHU U BEPTUKATBHOTO W HAKIIOHHOTO 30HAUPOBAHHUSL.

HNonocdepHas cTaHIMs Ha TOBEPXHOCTH 3eMIIM JaeT WH(OPMAIIMIO TOJIBKO O TOH YacTH
HOHOC(hEPHI, KOTOpas HAXOIUTCsA HIDKE TJIABHOTO MaKCHMyMa HOHW3aIuH, T.e. 10 300 — 350
kM. [ToaToMy yxke depes MmaTh JeT Hoce Havyajda KOCMUYECKOR bl M UCCIeIOBAaHUS BHEITHEH
HOHOC(hEpHl CTANIH UCMOJIB30BAThCS MOHO30HBL, pacmosioxkeHHble Ha 0opty UC3 (Meton Bu3).
HaubGonee 1eHHBle JaHHBIE OBLTH TOJYYEHBI C TOMOIIBIO HOHOC(HEPHBIX CTAHIIHA,
pa3MeNIeHHBIX Ha OOpTY KaHaJACKHX CIyTHHKOB «Alouette-I» (pabortan ma opbute ¢ 1962 mo
1971r.), «Alouette-1I» (zamymen B 1965r.), ISIS-1 (1969r.), ISIS-2 (1971 r.), aMepHUKaHCKOTO
cnytarka «Explorer-20» (1964r.), coerckoro «Kocmoc-381» (1970r.) m MexayHApOITHOTO
«MuTepkocmoc-19» (1979 — 82rr.). K pocromnctBam Metoma BH3 cineayer oTHecTd
BO3MOXHOCTh HaOMIOAATh SIBIEHUS, HEJOCTYNHBIE HAa3eMHBIM HOHO30HJAM; OXBAaT OOJIBIIOTO
MPOCTPAHCTBA 32 OTHOCUTEIBHO KOPOTKHUI MHTEpBal BPEMEHHU; HEU3MEHHOCTh XapaKTePUCTHK
anmapatrypbl, Tak YTO pa3Idydsl B MOHOTpaMMaX MOTYT ObITh BBI3BaHBI TOJIBKO HOHOC(HEPHBIMU
BapHAIUSIMU, a HE PA3IUYMSIMHU B paboTe HOHO30H/IOB.

[IpocBeunBanre HOHOC(EPHl BHICOKOYACTOTHBIMHU PATMOCUTHANIAMH, H3MYYaeMBIMH CO
CIYTHHUKA, MO3BOJSET NONy4unTh HHpopManuio o [I19C B cTonbe eIMHUYHOTO CeUeHUs MEXITY
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nepenatunkoM Ha MC3 M npueMHUKOM, pacnoJiokeHHbIM Ha 3emuie. M3mepstor aubo yronu
MOBOPOTA TJIOCKOCTH TOJISIPU3AIIMHA BOJIHBI BCIICACTBHE €€ (hapaJeeBCKOTO BpaIlCHUs, JTU0O
JOTICPOBCKHUE CABUTH YacTOTHI, JIMOO Bapuammu (a3bl MPUHUMAEMOTO cHUTHaIa. Pabouwmii
manazoH vactoT 100— 150 MI'm. Pasznuuaror aBa BHJA SKCHEPUMEHTOB: H3MEPEHMS
MapamMeTpoOB CUTHAJIA TEOCTAIIMOHAPHOTO CIIyTHUKA U HU3KoJeTsmero MC3.

HcenenoBanne MOHOCHEPHBIX HMEOHOPOIHOCTEH C IIOMOIIBIO TI'eocTanuoHapubix MC3
MOJTY4rjI0 OOJIBIIOE PACTIPOCTPAHCHUE U JTAJIO 3HAYMTEILHBIN 00heM HHGOPMAIUK, OCOOSHHO O
JIMTHAMUKE KPYITHOMACIITAOHBIX MEOHOPOIHOCTECH. B 3HAYMTEIBHON CTEIICHU JTO CBSI3aHO C
BO3MOKHOCTBIO TIPOBOUTH TTPOJIOJIKUTEILHBIC U CUCTEMATHUYCCKUE UCCIICIOBAHMSI BPEMEHHOM 1
MIPOCTPAHCTBECHHOM CTPYKTYpbI BO3MYyIeHUH. Cephe3HbIM HEJOCTATKOM METOJI0B, OCHOBAHHBIX
HAa aHajau3e¢ CurHajioB reoctarmonapubix WMC3, sBISICTCS CIMIIKOM Majloé H  BCE
YMEHBINAIOMEECS] KOJUYECTBO CITYTHUKOB, a TaKKe HEPABHOMEPHOE pacIpeseiieHue WX II0
JIOJITOTE. JTO HE TO3BOJSET TPOBOJUTH M3MEPEHUS B IICJIOM psJIc MHTCPECHBIX B
reou3nIecKkoM OTHOIICHUH PAfOHOB 3¢MHOTO ITapa, 0COOSHHO Ha BRICOKHX IUpoTax. Jlpyrum
BOXHBIM OTPAHWYCHUECM  SIBJISICTCSI CWJIBHO  BBIpQXCHHAS — asuMyTajibHas 3aBUCHMOCTH
YYBCTBUTEIHLHOCTH JICTCKTHPOBAHUS BO3MYITICHU. BerneacTBue »Toro juisi reocTalmoHapHbIX
NC3 oxazamuch «3aKpbITHIME» (B 3aBUCHMOCTH OT OTHOCHUTEIBHOTO PACCTOSIHUSI TI0 JIOJITOTE
MEXJIy CIYTHUKAMW M IIYHKTaMHW TIpHEMa CHUTHAJA) CEBEpO-3alajHOe, CEBEPHOE HIIA CEBEPO-
BOCTOYHOE HAINPABJICHUE BO3MOKHOTO TIEPEMEIICHHST HEOTHOPO,THOCTEH.

Hosyro 3py B AMCTAHITMOHHOM JHATHOCTHKE MOHOC(HEPHI OTKPBIIO Pa3BUTHE TI00aTbHOM
HaBuraimonHoit cuctembl (GPS) u co3pganune Ha ee OCHOBE IIMPOKO Pa3BETBIECHHOW ceTH
npueMHukoB GPS. Jlannas ceTh HeNpephIBHO paciupsieTcss U K saBapio 2016 r. HacuuThIBaIA
6omee 1000 3aperucTpupOBaHHBIX JIBYXYAaCTOTHBIX IpueMHUKOB GPS, nmaHHBIE ¢ KOTOPBIX €
BpeMeHHBIM pazpelieHueM 30 ¢ mpeacrasienbl B UHTepHET /i cBOOOIHOTO MCHONb30BaHus. B
ommxkaiimee Bpemsi ceTb GPS Oymer cCyIecTBEHHO paclidpeHa 3a cYeT HMHTETpAlldd ¢
aHaJloruYHO#N poccuiickoi HaBuranmuonHou "cucrtemoit ['JIOHACC. B kaxnmplii MOMEHT
BPEMEHH B 30HE BUIUMOCTH Kaxkjaoro nmpuemHuka GPS naxonsarcs ne menee 5 — 8 MC3 GPS
(10—15 HC3 ¢ wmcnomb3oBanueM coBMeleHHBIX npueMHukoB GPS — T'JIOHACC). B
MOCJIETHUE TOJIbI CTAIH AOCTYIMHBIMU JaHHble GPS-mpreMHUKOB, pa3MEIIeHHBIX HA CIIYyTHUKAX
¢ Hu3KkuMH okono3eMHbIME opouTamu (LEO, TOPEX/POSEIDON, CHAMP). Takum o6pa3zom,
noHoc(epa 3eMIU MPOCBEUMBAETCS OJHOBPEMEHHO AECATKAMM THICSY JIyuell «IpUEeMHUK—
HUC3» ¢ paznooOpa3HbIM MOJI0KEHUEM TPUEMHUKOB. DTO JIeJaeT 3aMaHuYMBbIM HCTIOIb30BaHHE
HECKOJIbKUX UM BeeX cTaHumii cetu GPS ais pa3nuyHoro pojia uccie10BaHuu.

B mnane mpunoxenus GPS-u3amepeHuil sl AUCTAaHIIMOHHON IHATHOCTHKH HOHOC(HEPHI
UCCIIEeIOBAaHUSl BEAYTCSl B HECKOIBKHMX HANpaBlIeHUSX. PAIOM aBTOPOB CO3JaHa TEXHOJOTHS
GIM (Global Ionospheric Maps) — mocTpoerue ri100albHBIX HOHOC(HEPHEIX KapT aO0COOTHOTO
BepTHKaibHOro 3HaueHus: [19C. B COBOKYMHOCTH ¢ BO3MOXHOCTBIO MOTYYEHHsI 3TUX KapT B
cranmaptHoM ¢opmate IONEX mo cersm MHTepHer TexHomorus GIM pana mcciaemoBartenssMm
HOBO€ MOIIHOE CPEACTBO s HM3Y4YeHHs] KpymHOMAacIITaOHBIX HOHOC(EPHBIX MPOLECCOB B
CHOKOMHBIX M BO3MYIIEHHBIX YCIOBHSIX B TnodadbHOM Mmaciitadbe. C HCMOIb30BaHHEM ATOH
TEXHOJOTHUU OBLTH TOJIYYEHBl HOBBIE JaHHBIE O TJI00AJIBHOM Pa3BUTHU KPYMHOMACIITAOHBIX
MEepPEeMEeIAloXcss HOHOC(HEPHBIX BO3MYIIEHUH BO BpeMs OONBIIMX HOHOC(EpPHBIX OYypb.
OpHako BCIIEJACTBHE HM3KOTO BPEMEHHOTO pa3pellieHus (JaHHble B IHTepHET MpeacTaBlIeHbl ¢
maroMm 2 4) W UCHONB30BaHUs HHTepHonsaiuu TexHonoruss GIM He roautcs i
JIEeTeKTUPOBAHUS CpeTHE- U MEIKOMACIITAOHBIX HOHOC(HEPHBIX BO3MYIIEHUH.

B cooTtBetcTBUM ¢ mporpammoii «Kocmudeckast moronay psig yauepcuteton CIIA Benet
pa3paboTKy acCCUMUIISIIMOHHBIX MOJIENEH sl OTIEpPAaTUBHOTO MPOTHO3a MapaMeTPOB HOHOCHEPHI
(manmpumep, Mogenb GAIM — Global Assimilation of Ionospheric Measurements. B Takux
MOJENSAX TEOPEeTHYECKHE pacCHpelesieHUus OJIICKTPOHHOW KOHIEHTPALUU KOPPEKTUPYIOTCS
JTOCTYNHBIMU HOHOC(hepHbIMU MaHHBIME (M3MepeHus [19C mo curnamam GPS, npodumu N,
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MMOJJAHHLIM MOHO30HJIOB, pajapoB HP, pakeTHbIM u3MepeHHsIM W T.1.), oOecreyuBas
JIOCTaTOYHYIO CKOPOCTh KOMIIBIOTEPHBIX pacyeToB. Yem OoJIbllie UMEETCs IKCIIEPUMEHTATBHBIX
JAHHBIX B Pa3JIMYHBIX TOYKAaX, TEM BBIIIE MPOCTPAHCTBEHHOE pa3pellieHue MoJeu, TeM OoJiee
TOHKHE CTPYKTYPHI B pactpejieiieHn N, oHa MOXKET 0TOOpa3uTh. B CBS3U ¢ 3TUM H3MEpEHUS
I19C na cetn mpuemankoB GPS cranoBsTes ceiuac 6a30BbIM UCTOYHUKOM WH(OPMAITUN JUIS
OTIEPATUBHBIX MOJIETIEH.
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POSSIBLE WAYS TO SOLVE THE PROBLEM OF REDUCING THE ACCIDENT
OPERATION OF THE AVIATION TRANSPORT SYSTEM

Annotation
In the article the problems of providing flight safety in the aviation transport system are
described, the possible methods of solution of this problem are examined. By dint of argument
and results of studies there is determined the complex of actions and measures, directed toward
guarantee and development of flight safety in the aviation transport system of Kazakhstan
Republic.
Keywords:aviation, safety, flight, transport system, avaition transport.
AHHOTAUA
B cTarbe onmuckiBaroTcs mpobIeMbl obecrieueHnsT 0€30TaCHOCTH TIOJIETOB B aBHAIIMOHHOM
TPAHCIOPTHOH CHCTEME, PAacCMaTPHBAIOTCA BO3MOXKHBIC MYTH pENICHUs TAaHHON MpOOIeMBI.
[Tytem paccyXOeHHH W pe3yIbTaTOB HCCIEIOBAHHMN OIpeleNieH KOMIUIEKC NeHCTBHU H Mep,
HaTpaBJICHHBIX Ha OOeClieYeHne M pa3BUTHE O€30MAacHOCTH TMOJIETOB B aBHAINMOHHOM
TpaHcnopTHO# cucteme PecnyOnuku KazaxcraH.
KawueBble ciaoBa: aBuaims, O€30MacHOCTh, TMOJIET, TpAHCIOPTHAS CHCTEMA,
ABUAIIMOHHBII TPAHCIIOPT.

Tycinikreme
byn Makanama aBHAIUAIBIK KOJIK JKYHECIHIH VINY Ke3eHiHAEe KayilCi3IiKIIeH KaMTaMac
eTy npobnemaniapbl OasHIaNa Ibl, aBUAIMSUIBIK KOJTIK JKYHECiHIH KayBITChI3 JKYMBIC iTeyiHe acep
eTeTiH (haKTopaapabIH KOJIJAPBIH a3aiTy Macenenepi 3eprrenai. Ilikipiaecy jkoHe 3epTTey
Hotexenepinae Kazakcran PecrryOnukachIHbIH aBUAIMAIBIK KOJTIK KYHECIHIH YIIIY Kayirnci3airia
KaMTaMachl3 eTyre OaFpITTaIFaH ic-Iapanap KeleHi aiKpIHIaIFaH.
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Tyiiin ce3aep: aBuaius, Kayirnci3 ik, yiry, KoK xKyheci, 9ye KoJIiri.

Currently, the requirements for the competitiveness of aircraft on the world market in
special meaning, without the development of the aviation industry is almost impossible. Creating
competitive aircraft in flight safety, the aviation industry ensures not only the airworthiness
requirements but also the accident rate reduction associated with deviations in flight and ground
personnel, imperfect means and methods of training.

Today, technology has been developed in world aviation, appropriate adequate measures
are taken and the effectiveness of the implemented measures is constantly evaluated according to
the identified repeated structural deficiencies of the aircraft systems, means and methods of
preparing, executing and supporting flights. Improved standards and requirements for the
acronautical transport system (ATS) elements. Thus, a statistical analysis of the causes of
accidents allows the development of additional measures to prevent the repetition of the causes
of incidents not only on the aircraft being operated, but also when creating new generation
aircraft, i.e. systematically improve the principles, technical aspects and procedures for rationing
of safety and certification of the acronautical transport system (ATS).

Nowadays, the ways and means of preventing accidents on different types of aircraft
significantly and unnecessarily different among themselves and in some cases are not
sufficiently effective. Therefore, the task is to choose arecas with limited resources, the
implementation of which can give the greatest cumulative effect on the prevention of accidents
use of lower costs of material resources. Identification of such areas will allow to purposefully
conducting organizational and practical activities of the industry, use more efficient existing
resources.

Selecting and justifying rational directions for preventing the occurrence of accidents, the
significance of each causative factor is assessed separately, this characterized by the probability
of occurrence and the degree of impact on safety and assessed the total effect of each considered
directions. From the standpoint of control theory, such an analysis provides the performance of a
feedback function, checking the sufficiency of the security measures taken in the process of
creating and operating aircraft.

Thus, purposeful activities for the timely identification, analysis, and assessment of the risk
of non-random deviations in the work of the ATS, their ranking, the development of measures in
production and operation by the most significant deviations with an assessment of the
effectiveness of their implementation is the cornerstone of the flight safety system.

In addition to working out additional measures to improve flight safety, statistical analysis
of materials on accidents helps in the process of investigating the next accident to limit the range
of versions on the general features of special situations and causes of previously manifested
dangerous deviations in the work of the ATS.

1. Stages of development the civil aviation.

The first controlled flight of the device heavier than air, performed by the Wright brothers
on December 17, 1903, and after a few decades, airplanes became one of the most common types
of transport. The aircraft has become a familiar vehicle and the main advantage was a speed. The
industry has become the subject of global attention. In 1944, the global aviation community
initiated the establishing of ICAO.
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The first stage of development civil aviation passed from the beginning of the 20th century
until the end of the Second World War. The aircraft of the first generation were simple in design,
they were installed relatively uncomplicated equipment. The flights were carried out in the
afternoon, in simple weather conditions from the ground bands. Such flights did not require
complex air traffic control and flight support systems.

Then civil aviation made a revolution in pursuance of human to conquer the space. The
global trend to international cooperation science and industry, led to increase the interest to
develop vehicles especially aviation. Transport was a kind of catalyst for the development of
civilization. Former bombers were adapted into civilian liners. Increase of transportation goods
and passengers involve an improvement the target indicators of the efficiency of air transport,
including flight performance.

World aviation especially developed in the mid-50s, when aircraft with turbojet and
turboprop engines replaced piston engines aviation. The regularity of piston aircraft flights was
low due to limitations imposed by the operating conditions. The process of transition from piston
to jet aircraft took place simultaneously with the expansion of the conditions for their use,
including an increase in passenger capacity, aircraft carrying capacity and flight range. Increase
the number of air transportation involved a qualitatively new aviation technology.

The development of world aviation science and technology led to the production of aircraft
equipped with radio equipment, automatic systems. The aircraft were equipped with powerful
wing mechanization to reduce take-off and landing speeds, an anti-icing system, fundamentally
new flight-navigation equipment that improves the accuracy of navigation, including landing in
difficult weather conditions and other innovations.

Was established a unified aviation transport system, where all elements work in close
relationship, allow effectively solve transportation problems. The air transport system is a
complex man-made system. The degree of success in achieving the goal in managing any
complex man-made system is assessed by performance criteria. At the same time, efficient
conditions the activities of ATS become an important control system of the operation of all
elements. Economic problems prevailed over the problems of flight safety, which increase in
accidents on all types of aviation work.

2. The dynamics of the accident rate flights over fifty-year period of operation the
heavy aircraft in passenger transportation.

One of the main criteria for the operational quality of an aircraft is flight safety. The first
crash of an apparatus heavier than air occurred on September 17, 1908, after 5 year from the first
flight of the Wright brothers' aircraft. Orville Wright and passenger Lt. Thomas Selfridge crash
in a Wright Flyer at Fort Myer, Virginia. Wright is injured, and Selfridge becomes the first
passenger to die in an airplane accident. With the advent of the first airlines in the UK in 1916, a
government accident investigation body was soon established. In the United States, such a body
was established only in 1938. The commission identified deficiencies in the design and systems
of aircraft, as well as the means and rules of operation. Measures were taken to improve the
technology, flight methods, training of pilots and ground personnel.

In the USSR, the investigation of accidents was carried out by departmental commissions
with the participation of highly qualified scientists from industrial and civil aviation institutes,
aircraft designer, manufacturing engineers, and responsible officials of state bodies. In 1973, a
special body of the USSR government control was established under the Minister of Civil
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Aviation, and since 1986 under the Government of the USSR. In 1991, by the decision of the
Governments of 12 CIS countries, the Interstate Aviation Committee was established, which was
entrusted with an independent investigation of all accidents in civil aviation of the States Parties
to the Agreement. Currently, there are more than ten independent investigation bodies in the
world, united in the International Transport Safety Association (ITSA).

At the present stage development of civil aviation, equipped with new sophisticated
aviation technology, while having a fairly large fleet of past generations in operation, flight
safety is of particular importance as one of the main components of the quality of operation ATS.
The great social significance of the problem of ensuring flight safety has advanced it to a number
of the most important scientific and practical tasks of aviation.

The level of flight safety characterizes the degree of protection of people on board the
aircraft and the population from the influence of a combination of adverse factors that threaten
their life and health, as well as the degree of protection from material losses caused by damage
or destruction of the aircraft, harm and damage to the aircraft operator, the environment and
man-made structures.

Ensuring flight safety is a complex task solved at various stages of the formation and
operation of the aviation transport system. Flight safety, above all, is laid during the creation of
the aircraft, ground equipment, air traffic control (ATC), as well as selection and training of
flight and ground personal. It is well known that with the present level of development of world
aviation science and technology, it is impossible to create absolutely trouble-free aircraft
systems. Therefore, design of aircraft provides possibility of safely completing the flight in case
of failures in aircraft systems due to redundancy, using of highly reliable components, i.e. fail
safe. At the same time, crew member has the right to make mistakes, but the designer of the
aircraft, creating systems, minimizes the danger or localizes it completely.

Management of technical safety is provided on the basis of a closed system, including the
creation of aeronautical equipment, mass production and operation with the provision of
feedback from the operator to the industry. The security system of aircraft is multi-level.

At the first level, the aircraft designer realizes the reliability of technical systems, with the
help of management of physical processes, ensuring the high reliability of systems, technical
excellence and the quality of their operation, and protection from possible errors of flight
personnel in managing systems.

At the second level, the aircraft designer ensures that the systems perform functions in case
of single failures in the system by reserving channels, as well as ensuring the systems fail-safety
due to the timely inclusion of the crew in the control loop or automatic recovery of the failure if
the probability of a crew error is high.

At the third level, the aircraft designer ensures the preservation of life and health of
passenger on board the aircraft, and reducing the scale of the consequences when it is impossible
to prevent an accident.

At the fourth level, the aircraft designer with the operator develops tools and methods for
training flight crews, reducing the likelihood of incorrect actions to control the systems and
perform the flight, as well as means and methods for identifying deviations in the operation of
equipment and crew during the operation of the aircraft.

At the fifth level, the operator identifies deviations the work links of the aviation transport
system, inform it to the aircraft designer and they jointly judge the safety, develop measures to
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prevent the repeating of dangerous deviations that may lead to an accident, and evaluate the
effectiveness of the taken measures.

On the based of analysis the aircraft operating experience, implementing norms to improve
them concerning ensuring reliability, fail-safety, and taking into account human capabilities to
manage complex equipment, reducing the likelihood of errors for flight and ground personnel.
The disadvantages of technology that reduce the level of competitiveness in regards to flight
safety are identified on the basis of an analysis of accident statistics for a long period of
operation.

With the increasing complexity of the tasks that civil aviation faced, an increase in
payload, passenger capacity of aircraft, an increase in cruise speeds, to fly at night, in adverse
weather conditions, and other factors led to equipping aircraft with a new class of equipment that
had not been used in aviation. At the same time, the probability of meeting the crew with special
situations, requiring more intellectual activity than mechanical, as with the old types of aircraft.
Training was required not only to prevent the aircraft from getting into special situations, but
also to localize them. The flight crews are inculcated with professional skills, the ability to fly
not only in normal conditions, but also reliable work in unusual situations. In a number of cases,
crew errors are due to the psychological and professional unpreparedness to prevent and counter
special situations caused by equipment failures, external conditions, or errors of the crew itself
and air traffic services personnel.

Statistical analysis of accidents provides the function of feedback, checking the adequacy
of safety measures taken in the process of creating and operating aircraft, as well as identifying
new hazards that are repetitive in nature and those that were previously insufficiently studied.

Due to the fact that at present, about 80% of accidents occur due to errors of flight and
ground personnel, increasing safety is largely dependent on the development, implementation of
tools and methods to reduce the influence of the human factor.

Thus, the basis for analyzing the deficiencies of aviation technology and the imperfections
of the system for preparing, ensuring and performing flights that reduce the level of flight safety
are materials on accidents that took place in operation over a long period of time.

Aviation accidents are rare events and they occur, as a rule, due to an unfavorable
combination of several deviations in the operation of elements of the air transport system, often
in difficult flight conditions. Therefore, it is important to identify all the factors and causes that
led to the emergence and for particular situation, which ended in an aviation accident. Here, the
main assistant is the incident prevention system, based on the investigation of incidents and
reactions to them.

According to the results of investigations of accidents with heavy aircraft over a long
period of their operation, the following categories were categorized:

e the lack of the necessary level of redundancy of systems, the failure of which led to the
occurrence of catastrophic and emergency situations;

e the presence of "common points" in systems leading to a system failure, despite of
specified redundancy;

e spontaneous operation of the systems leading to the occurrence of emergency situations;

¢ insufficient effectiveness of the warning alarm of hazardous regimes;
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e ergonomic deficiencies in aircraft systems contributed to the occurrence of erroneous
actions of the crew;

e poor layout and installation of systems on board aircratft;

e no blocking of possible dangerous erroneous actions of the crew.

The safety level of flights is primarily characterized by how often accidents occur and how
many passengers die in them, which is reflected in public opinion regarding the use of air
transport.

It is accepted to evaluate flight safety with a set of indicators for a certain period of time
(one, three, five years). In domestic practice, the level of safety of flights is usually evaluated by
the following indicators:

e number of aviation accidents with the write-off of aircraft for 1 million flight hours
(flights);

e number of accidents with the deaths of passengers 1 million hours of flight (flight);

e number of passengers were killed in accidents from among those aboard the aircraft per
1 million transported passengers;

The relative number of accidents is a capacious indicator, but it does not fully characterize
the level of safety of flights, as it does not reflect the number of fatalities as a result of accident,
which depend largely on the passenger capacity of the aircraft and the crash survivability.

Today, the largest number of passengers is transported on long-haul aircraft with a large
capacity. The accident of one such aircraft causes anxiety and distrust of aviation transport.
Therefore, today, the last two of the indicators that characterize the deaths of people in crash are
also used as the main indicators. These indicators are universal and allow for a comparison
between the levels of safety of transportation by various types of transport - aviation, road, sea,
river, and railway.

Conclusion:

1. The analysis showed that prevention of accidents requires a mandatory and
unconditional reaction of the state and the aviation public both to the specific manifestation of
accidents and to the search and elimination of negative trends in the aviation infrastructure. The
regular operation of the aviation transport system in this area is based on multi-level feedback:
investigating hazardous events, forecasting adverse trends, developing preventive measures, and
continuously monitoring their implementation, evaluating the effectiveness and monitoring the
level of safety.

Such an approach confirmed universality during a long historical period of vital activity of
the domestic and world CA and is an effective system method of ensuring flight safety.

2. The Government should clearly be aware that the restoration and improvement of this
system is impossible without effective oversight by the authorities over the development and
strict control of the implementation of preventive measures both in the short and long term with
appropriate assignment of responsibility (including personal) with regard to the implementation
of the program of financing the planned works. Safety prevention programs should have the
status of a national permanent plan.

3. No “successes” of the commercial activities of airlines can be considered exhaustive
without having to be accompanied by high levels of safety.
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4. The International Civil Aviation Organization (ICAO) has concluded that the most
effective way to reduce accidents is to introduce a systems approach to safety management.

In order to provide practical assistance to the aviation community in implementing this
approach to solving safety problems, in 2006 ICAO issued the Safety Management Manual (Doc
0859 AN 1460).
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AJSPOT'APBIIN UHAY CTPUACBIHAAT'BI 3BAMAHAYHU KOMITO3UTTIK
MATEPUAJIIAP

TycinikTeme

Opewin mMeH YunOyp Paiit epekine Tanantapabl KaHaraTTaHIBIPY VIIIH aTIOMUHUI
MoTopsl 6ap Flyer-mi icke Kocy memiMin KaObIIAaybl aBHAITMSAHBI JKaKcapTy KoHE JaMBITY YIIiH
KaxxeT OOJIIEL

bynnmaii MarepuaimplH KacHeTTEepiH >KaKcapTy, 3aMaHayd YINaKTapJblH OHIMIUIIrIH
JKaKcapTyFa JKoHe IMailfaMIbLIBIFBIH apTThIpyFa KemektecTi. Ochl 3epTTeyaiH Oipiniri OexiMinae
KOMIIO3UTTIK MaTepuaiiapblH apTHIKIIBUILIKTAPEl MEH KEMIIUTIKTepl KapacThIPbLIa bl
KoMMO3UTTIK TEXHOTOTHS AaMybIH KAJIFACTBIPAJbI, KOHE HAHOTYK HBICAHAApBI CHUSKTHI JKaHa
TYpAEpAiH naiga 001ybl KOMIO3UTTEP/l MaliJananyabl Te3IeTel XKoHe KeHeiTeni. by macene
OCBI TE3UCTIH COHFBI OoliriHje ychiHbUIFaH. Kanali 60oaranaa na, MaTepuangapAbl AaMbITYIaFbl
JKAIFACBINT KeJle JKaTKaH OeTanmbic KOJJAHBICTaFbl MaTepuaaiapAbl ©HAEY MEH OHIIpYIi
JKaKcapTyblHA oHE oJap bl OJaH api Maiianany YIIIiH, ’KaHa cajaiap MeH peJijepie KoIIaHyra
pyKcar 6epe/i.

Tyiiin ce3aep: WHHOBAIMSUIBIK K004, aBHAIUSIBIK OHEPKACIN, MepPCIeKTHBAIBI
KO3FaITKBIIITap, KOMIO3UTTIK MaTepraiaap.
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AHHOTAIIUS

Tax xax OpBuian u YunOyp Paiit pemmnm mpuBectd B jaeiicTBue cBoit Flyer ¢
AIIOMUHUEBBIM MOTOPOM JUIsl Y/IOBJIETBOPEHUsl O0COOBIX TpeboBaHMM ObLIO HEOOXOMMO st
YIJIyUIIIEHUS] ¥ Pa3BUTUSI aBUAIMU. DTO YJIYUlIIEHUE CBOMCTB Marepralla IIOMOIJIO K YJIy4IlIEHUIO
IIPOU3BOJIMTENBHOCT M IKCILIyaTallMM COBPEMEHHBIX camMmoJeToB. B nepBoii wactu 3T1Or0
uccle/IoBaHusl OyJIeT paccMarpuUBarhbcsi KOMIIO3UTBHI Marepuallbl € MX JIOCTOMHCTBAMU U
HejocratkaMu. KoMIIO3MTHAs TEXHOJOTHUSl IPOJIOJDKAET Pa3BUBATHCS M IOSIBICHHE HOBBIX
TUIIOB, TAaKUX KakK (pOpMBI HAHOTPYOOK, HECOMHECHHO, YCKOPHUT M PACHIMPHUT HCIIOJIH30BAHHUC
KOMIIO3UTOB. DTOT BOIIPOC IIPEJICTABIEH B IIOCJIEIHEN yacTH 3Toro Te3uca. Bo BeskoM ciydae,
IIPO,JI0JIXKAIOIITAsICSl TEH/ICHIIMS B PA3BUTUU MaTepHuajioB yirydlieHrue oOpaboTKK U IPOU3BOJICTBA
JICUCTBYIONUX MAaTCPHATIOB JUISl YAYUIICHHUS (PU3MUSCKOTO CBOWCTB, B OYJYIIEM pPa3permuT UX
IIPUMEHEHHME B HOBBIX 00J1ACTSIX U POJISIX JUISl IAIBHEHINIEr0 UCII0Ib30BaHUSI.

KinoueBble c¢JIoBA: WHHOBAIMOHHBIM  IIPOEKT, aBMAIIMOHHAS I[IPOMBIIUICHHOCTD,
HIEPCIIEKTUBHBIC JIBUTATEIN, KOMIIO3UIMOHHBIE MarepHalibl.

Annotation

Since Orville and Wilbur Wright first decided to power their Flyer with a purpose built,
cast aluminium engine to meet the specific requirements for power to weight ratio, new materials
have been necessary to improve and advance aviation. This improvement in material properties
has helped us to travel quickly and inexpensively around the world, by improving the
performance and operations of modern aircraft. In the first part of this study introduces the
composites materials with their advantages and disadvantages. Composite technology continues
to advance, and the advent of new types such as nanotube forms is certain to accelerate and
extend composite usage. This issue is introduced in the last part of this thesis. Anyway, a
continuing trend in material development is the improvement in processing and production of
incumbent materials to either improve physical properties or to allow their application in new
areas and roles for further usage in the future.

Keywords: innovative project, the aviation industry, promising engines, composite
materials.

Kipicne

Kazipri TaHga KOMMEPIHSUIBIK YINaKTap OHIIPICIHAE PEBOIONUSIAHIBIPY OPBIH aajibl
JKoHEe o Oip ce30eH TyiiHAeneni: KoMmo3uTrep. Kommo3uTTep mnaljganaHy VIIiH >KoHE
KOMIIO3HUTTEP OJapbIH (PIOTH MaiinanaHFbICHl KEJIETIH aBUAKOMITAHUSAIAp YIIH YITaKTap YIIiH
KONTereH MaHbI3apl cebentep Oap. KemTereH KOMMO3HTTI Matepwaiiap ASCTYPIi MeTall
MaTepHaapMEH CalbICTBIPFAHAa, VINAKTHIH CaIMarblH TOMEHETIN, THICIHINE, XOJayIlbLuiap
TAaCBIMAJIBIHIAFBl OTBHIH KYHBIH TOMEHIETIN, CATBICTBIPMATBl TYpAe >KOFaphl OepiKTLTIK
CHITaTTamMallapbIHa KeTe/l.

Komnosutrep MeTtanra KaparaHia, yiry / KOHY IUKIBIH OipHelre peT KaObUIAaraH Ke3ze
mapirayra Te3iMIi, Oy YITaKThIH KbI3MET €Ty Mep3iMi iIiHae KbIMOAT TeKcepysep CaHbIHBIH
a3arObIHA JKEJEe]].

Te3 e3repeTiH CBIPTKBI dNeMJIe XKOHE IMEKTEYNi pecypcTapaa, SKOHOMUKATIBIK KbI3METTIH
CyObeKTLIiKk  ImmeHOepiHIeri  WHHOBAIWMSUIBIK  IC-Tapanap, THIM I 0aCceKeeCTIKTIH
APTHIKIIBUTBIKTAPBIH TYABIPATBIH Kypad Oosbm TaObimamel. COHBIMEH KaTap WHHOBAIUSIIBIK
OarpIT FBUIBIMH TEXHUKAIBIK MPOTPECTEPAIH JKOHE MEMIICKETIMI3IiH 3KOHOMHKAIBIK JaMybIH
JKEJENJIETETIH HEeTi3r1 (hakTopaapabIH Oipi.

ABHaIMsl OHEPKACIOIHIH TEXHOJIOTHSACHI €IIMI3MIIH camajibl SKOHOMHKACBHIHBIH TYPaKThl
JaMyblHA, Y3aK Mep3iMre iIKi )KoHe XaabIKapalblK HApbIKTa KOIIl OACIIbl OPBIH aTYbIHBIH HETI3T1
KO3l
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WMHHOBaIUSIBIK OpEKETTep OTAH/IBIK dye KeMEJICPIHIH TeXHUKAJIBIK JKOHE YKOHOMHKAIBIK
CHIaTTaMallapblH  JKakcapTy MeH MoOJuM(UKaIusuiay apKbpUIbl  YINaK  ©HEPKICcaOiHge
CYPACHIHBICHIH apTTHIpyFa OarbITTaIFaH.

3epTTey TaKbIPHIOBIHBIH ©3CKTUIIrH, YKOFapbl TEXHOJOTHSUIBIK KOCIMOPHIHAAD KeIleHiH
JAMBITYTa, HMMIIOPTTBHIK-IIPOTPECCUBTI OHIMJCP/I AyBICTBIPY JKOHE OKCIIOPTTayFa aBHAIHSI
caJIaChIH/Iarbl MHHOBAITMSUIBIK JKoOaap pactaiiibl.

Kommosuttik matepuan (KM), KOMIIO3HT — KeIl KOMIIOHEHTTI MaTepHaiap, 9JeTTe,
JKOFapbl OCPIKTIT1, KATTBUIBIFBI XKOHE T.0. 6ap TONTBHIPFBIIITAPMEH apMaTypajlaHFaH TIACTHKAIBIK
Heri3ZicH (MaTpWIlaiaH) Typaabl. MaTpuila MEH TOJTBIPFBINTHIH KYpaMmblH, OJap/IbIH
apaKaThIHACKIH, TOJITHIPFBINTHIH OardapblH ©3TrepPTe OTHIPHIN, KAKETTI KACHETTEDP JKUBIHTBIFBI
Oap MarepuaaAapAbIH KEH CIEKTpiH anagpl. KemTereH KOMIIO3UTTEP ©31HIH MEXaHHKaIbIK
KacHeTTepi OOMBIHINIA AICTYPJI MaTepHaiiap MEH KOPBITIIAJapAaH achlll TYCEl )KOHE COHBIMEH
6ipre omap oHa#. KoMmo3uTTi maiiiaiany, s1eTTe, OHbIH MEXaHUKAIBIK CHIIaTTaMaIapbliH CaKTay
HeMece JKaKcapTy Ke3iHAe KOHCTPYKIIMSHBIH MaccachlH a3aiTyFa MYMKIHJIIK Oepe/ti.

Kommosuttik matepuangap 6actanksiga 1960 xbligapbl ocKepH yIIakTapaa FaHa a3jaraH
MeJIIIep/e KOJMaHbplica, al a3aMarThIK aBuamusaga 1970 sxpingan Oactan nadgamadsuiasl. 1980
JKBUTFA Kapai KOMITO3HMTTIK MaTepHalgap a3aMaTThIK YIIaKTapbIHBIH KaHATTBIHBIH OarbIT pyIIi
CHSKTBI SPTYPJIi KaliTaJama KOMIIOHSHTTEep1 YIIIH MMai1aJaHbUIIbL.

Anaitna, anmeMueri eH ipi sxonaymbliap ymarsl Airbus A380 CHSAKTBI COHFBI OYBIH/IAFbI
aBHaNlaifHepiepiy Mmaiina 60aybIMeH, Oy MaTepHalgap HETi3ri KeTeprill KOHCTPYKIUAA KEH
epicteTinai. A380 KOMIO3HWTTI MarepuHaaapAsl 63 KaHATTaphIHAA MalmadaHaapl, OV yKcac
VITIAKIIeH CallbICThIpFaHaa Oip »KOoJIayIIbIFa OTBIH IIBIFBIHBIH 17% - Fa TOMEHAeTyre MYMKIHIIIK
oepei.

Airbus A400M, ackepu oye NaliHepiHIH KOMIPTEKTI TaIIBIKTaH KaHATTaphl Oap ’kaHa
VITIaFbl OCHI JKBIIABIH COHBIHIA ©31HIH alFallKbl YINYBIH OacTaiiapl Aem KyTityae. Mertamn eMec
KOMIIO3UTTEPAI  TMaiijanaHfraH  Ke3de  VINAKTBhIH ~ KOHCTPYKIMSACHIHAAQ  KOJIIAHBLIATBHIH
MaTepUuaIIapblH cadMarblHa OepIKTIKTIH >Kammbl KarblHachkl 20 maiibI3ra JOeliH KaKcapybl
MyMKiH. Eki HeMece oJaHma Kell KOMIIOHGHTTEPACH >XoHE ©3iHIH Kypamaac OeiKTepiMeH
afTapIJIBIKTal epeKIleIeHEeTIH KOMIIOHSHT KOMITO3HTTIH MaTepuaaap OOJIBI TaObLIa kL.

2015 >XbUTBI KOMIO3HUTTIK MaTepHaIIapIbIH OHIIpici aJeMIiK HapbIKTa XbUtbiHA 10-12
MITH. Hemece akmajnai typae 80-90 eBponbl Kypaasl. KOMIO3HTTIK MaTepuaagapIbIH SJIeMIIK
HapBIKTa yJIeCi XKbUT caiiblH 6-8 maiibi3ra ecye.
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[Homumepni xommo3utTik Marepuangap (IIKM) - kemipTekTi koHE IMIBIHBI IIacTMacca
Ka3ipri 3aMaHFbl aBUAIMSIIBIK TEXHOJIOTUSHBIH JIaMy MIHJICTTEPIiHIH LIy acleKTiCiHe KeHIHEeH
KoJaubliaael. KoMIO3WTTI  Marepuanjgap[blH — OTaHABIK  YITiIeri  MaTepHalapaaH
APTHIKJIBIIIBLIFBI KOFaphl OEpIKTIri MeH Oacka (pU3MKAIBIK KOHE MEXaHMKAIbIK KacMeTTepiMeH
yisleceTin SKSHULNTIH/E JKaThIp, Oy apTHIKIIBUIBIKTAp TOMEHJICTI CHIIaTTaMaliapra pykKcaT
oepei:

e Oye KeMECIHIH caMarbIH a3alThIll, COWKECIHINA OTHIH IIBIFEIHBIH a3aiTyra;
e JIMAarHOCTHKAHBIH YaKBITHIH J)KOHE KYHBIH TOMCHICTYTC;
e Oye KeMeJCpiHiH KbI3MET MEP3IMIH y3apTyra;
e KapbIKKa TO3MUILIIK MEH YIIy KYPBUIBIMJAPBIHBIH —QJICI3JIriH  OcipyMeH YIny
KayilCi3 i )XakcapTyra.
ConbIMeH Karap, aBHallisia MHLyCTPUSCHIHA KOMIO3UTTI MaTepHaIap bl KOJJIAHy dye
KEMECIHIH 00aaybIH ia MaTepHAIJIBIK ITBIFBIHAPBIH a3aiTa bl
OJIeMJIIK TYTBIHY/Ia KOMIIO3UTTIK Mareprail KYPaMBIHBIH a’pOFaphINTHIK CEKTOPBIHBIH
yieci 11%-mp1 kypaitael. 2010-2015 xbuiaap Ke3eHIHIC KOMTIO3UTTEP Il Al allaHy CeKTOPBIHBIH
CYPaHBICHIHBIH 2 €Ce/IeH acTaMmFra apTybl OaifKaiajsl. AdPOFaphIIITHIK CEKTOPAAFBl KOMIO3HUTTIK
MaTepralapra JeTeH TMHAMHUKAIBIK CYPAHBICHI 1 CypeTTe KOPCeTUIreH.
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1 cypet. 2000-2015 k. ASpOoFapbIITHIK CEKTOPAAFbI
JTMHAMAJIBIK CYpPaHBIC.

Oye KeMelepiH OHAeY CeKTOPBIHIAFbI KOMIIO3UTTIK MaTepualaap IbIH 9JIeMIIK HapbIKTaFbl
yraecinig ecyi Boeing (CIIIA), Airbus Ind. (EBpoma), Tarel ga Oacka IIETENIIK KOMIIAHUSIIAP
OarmapiaMalapbIHBIH JKY3€Te achIpyMeH Tikeseil OailTaHbICTHI.

1980 xwirel Boeing jkoHe Airbus KOMIAHUSACHIHBIH €pTe YATiAET1 YIITAKTapbIHBIH IIBIHBI
TaJIIIBIKTBI KOMIIO3UTTIK MaTepHalgapAblH yieci 5-6 maipl3apl FaHa KyparaH, Oy JeTeHIMi3
KOMIIO3UTTI MaTepHalgapAblH VIIaKThIH KypbUIbIMBIHAA 500-1500 kr maiinamaHbBUIABL, OHBIH
ITiHAe KaHAT MEXaHU3alMACBIHBIH, PYJIb JOHTEICKTEPIHIE JKOHE JIOKTIK MaHeIbJAepIHAe KEHLT
JKOHE opTallia JKYKTEJIreH 3JeMeHTTepi kacanapl. KeiiHri Moaenbaepae KoMIpTeKT] TIIIBIKKA
HeTi3IereH KOMIO3UTTIK MatepuanaapasiH [IKM yneci 10-15% kypaiiaer. Kasipri 3amaHFBI
Boeing 787 xone
A350 ymraktapeiHIma KoMIo3uTTepaiH canMmarbl 50% acampl. IlleTenmik KoHE OTaHABIK
OHJIIPICTET] 3aMaHayHU aye KeMeJlepiHae MaTepralaapabl Haigaiany KypPbLIbIMbI
2 CypeTTe KopCeTIreH.
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Boeing 787 A350 Ty-204 Ty-204 CM

2 cypet. 3aMaHayy oye KeMelepiHe KOMIIO3UTTIK MaTepralapabl Maiaany KYpPhlIbIMbI

¥Y1rakTelH KaHaThl, (QU3IOSDK, KWJIb JKOHE T.0. KOMIIO3WTTIK MaTepHalaapiaaH
xacansiHaabl. Ocbutaia, Airbus A350 au3aifHbIHIA KOMIPTEKTI TUTacCTMacCaHbI Maianany oip
ynrakka 14-16 Tonnara jieiiin, bownr 787 qu3aifHbinaa 25 ToHHAFa ASHiH apThUIILL. beaikTep T
HWKEeMJILTIriHe OaiIaHBICThI KOMIIO3HTTIK MaTepHaiap/iaH HeTi3/IeNreH YITaKTap/plH KaHATTaphl
Oenrimi Oip wimicke KaOiaerti Oonbim kenmeai. KoMIO3WTTIK MarepHalgapiaH JKacayraH
KaHaTTap,IbIH MEeTAIaH KaparaHjia a’spoMHAMHKAIBIK KacCHeTTepi alTapiibikTaii skakceel. Kasipri
3aMaHFhl YITIaKTap;a KOMITO3UTTIK MaTepHaIIapbIH Yieci a3aamn ecyae. Mbicaibl OTaHIBIK 1Y -
134 ymarpmaa 14 maifel3 OoJica, OHBIH KaHa YATiciHAe 29 maiibl3 KOMIO3UTTIK MaTepaiap
yiecin tabanpl. Keprrinec Peceif eminmeri aBmakoMImaHusiapa aye KeMeJIepiHiH TOPTTCH YII
Oeiri MeTeNmiK XoHe TeK TOPTTeH Oip 0esiiri oTaHABIK 3aMaHayd dye KeMellepiMeH TYpajblb
(Tu-204/214, An-148, Sukhoi Superjet 100).

KoMImo3uTTik MatepHangap a’porapbIITHIK KYPbUIBIMAAPABI KYpyJda MaHBI3IbI 0oJia
tycyne. JKana OybIHFa apHalFaH YJIKEH YIMakTap OaplIbIK KOMITIO3HIHSUIBIK (DIO3eIshKIapMeH
JKOHE KaHATTapMEH JKacalFaH JKOHE OCHI JKETULIIPUIreH KOMITO3UTTIK MaTepHaIAapbl JKOHACY
KOMITO3UITUSIBIK KYPBUIBIMIAp, MaTephaljiap MEeH Kypal-caiMaHmap Typaibl TepeH OuTiMi
KakeT ereql.

KeMipTekTi HaHOTYTIK TEXHOJOTHSCBIHBIH 631 MacmTaOThl KeJleMre >KETKi3iM, e3iHmiK
KYHBIH TOMEHAETY VIIIH eH YJIKeH KHBIHIBIK OOJIBIT TaObLIabl.

Meicansl, canMarbl 69% >keHiT OonaThiH KabenbaiH O0Jybl ©Te JKaKChl, OipakK Ci3 OHBI
aBHAISAIBIK HHXKEHepJIep KeH KojjaHa ajaThlH (opMarTa >XKoHe INBIFBIHAA jKacail ajgachls.
CoHnpIKTaH OoalraK eHAIPIC KOJIeMIH apTTBIPBII, 631HAIK KYHBIH TOMEHCTII, CABIN KEITCH IS
OapibBIK ca’dana KeHIHEH KOJIIaHbLIA L.

KoMmo3uTTik KeTiamipyaeri cepikrectep - Oy a’pOKOCMOCTHIK TajalTapFa CoHKec
KEJIeTIH camajbl KOMIIO3UTTIK MEMTIMAEPIIH Ko3i.

bi3 Oapnblk KOMIAHHSIAPIBIH KypaMa aBHallMs oJIeMiHe KATBICATBIH JKOHE OFaH
WHBECTHIIUS CaJaThIH CaHAJBI CEPIKTECTEP €KeHIH TYCIHYIMi3 Kepek.
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1. http:/www.avm-mag.com/news/composites-training
2. http://www.airbusmilitary.com
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nanotubes-nominal-cost-increase.asp
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KeJiikTik JIOTHCTHKA KIHE aBHANUAJIBIK Kayinci3aik
TpancnopTHasi JTOrHCTHKA M ABHANIHOHHAA 0€30MACHOCTH
Transport logistics and aviation safety

YK 656
Kanekeeea M.E., 0okmopanm uixo.ivl
«ABUAUUOHHAA UHIICEHEPUA U IKCHIIYAMAUUA 6030YUIHO20 MPAHCNOPMA»
oponuna E.B., mazucmp, npen. wiko/ivl
«Opzanu3ayusa agUaAUUOHHBIX NEPEBO30K U J102UCIUKI)

MPUBATH3AIIUS ADPOIIOPTOB KAK ®AKTOP, ITIOBBIIIAIOIINNI
IOPOEKTUBHOCTDb PABOTBI OTPACJIN

AHHOTAUA

B nmamHOW cTarbe paccMaTpUBAIOTCS PA3JIMYHBIE ACIEKTBHI CTPYKTYP BIIQJCHUSA
a’pOIOPTAMH U UX KOHTPOJIsI, KOTOPHIC BJIUSIIOT HA UX YIPABJICHUE U DKCIUTyaTaIuio. A Takke
paccMaTpuBaeTCs BO3MOXHOCTh IOBBIIICHUS S((EKTHBHOCTH paboThl OTpacid  depes
MPUBATU3AIUIO a’poTopToB. OCHOBHBIE cephbl JCATCIHHOCTH adporopra W YKa3bIBaeTcs,
Kakasi OTBETCTBEHHOCTh OOBIYHO TIPEyCMaTPHBACTCS B paMKax KakI0# Takou chepsl.

KmoueBble ciaoBa: >QQPeKTHBHOCTh, IPHBATH3ANMS, TOCYAAPCTBEHHBIC YIIPABIICHUSA,
a’pOIOPTHI, KOHTPOJIb U adPOHABUTAIIMOHHOE OOCTYKUBAHHUE.

Tylingeme
By makananga syexaitinapiel HelieHy JXoHe 0JIapIbl Oackapy MeH TaiijaliaHyFa dcep eTeTiH
0akpUIay KYpBUTBIMIAPBIHBIH dPTYPIIi aclekTiiepi KapacTelpbliaasl. COHal-aK dyeKaiimap bl
YKEKETIeTICHIPY apKbLIbl cayla JKYMBICBIHBIH THIMIUIITIH apTThIPY MYMKIHIIT KapacThIPhLIaIbI
JKoHe opOip canama KaHmai jkayanmKepIuTiK KapacThIPhUIATHIHBI KOPCETLIE .
Tyiini ce3aep: THIMAUIIK, KeKeIeICHAIPY, MEMJIEKETTIK Oackapy, syexainap, Oakpuiay
YKOHE adDPOHABUTAIUSIIBIK KBI3MET KOPCETY.

Annotation
This article discusses various aspects of airport ownership and control structures that affect
their management and operation. It also considers the possibility of improving the efficiency of
the industry through the privatization of airports. The main areas of activity of the airport and
indicate what responsibilities are usually provided for in each such area.
Key words: efficiency, privatization, public administration, airports, control and air
navigation services.

BBenenne. B HacTosimelf riiaBe OCHOBHOE BHHUMaHHUE YJIEJICHO CTPYKTypaM BIIAICHUS
a’poMOpPTaMH U HMX KOHTPOJIS, KOTOPbIE BIHUSIOT Ha WX YIpaBlIeHHE W O3KCILTyaTallHIo.
PaznuuHble opraHu3aloHHbIe CTPYKTYPBI, HCIOIb3YEMBbIE TOCYAAPCTBAMHU, MOXKHO Pa3AeIUTh
Ha JIBa OCHOBHBIX Tuma. [lepBbIif THI BKIIOYAET TOCYAApCTBEHHOE WJIH OOIIECTBEHHOE
BIIaJICHHEe W KOHTPOJdb. XOTsA OH Bce elle SBIseTcs MNpeoOiaiaroleil opraHu3aiioHHON
dbopMoOH, MHOTHE TOCYAAapCTBA YUPEAUITU ABTOHOMHBIC OpPraHbl, OTACIUB IPEAOCTABICHHE
a’pOTIOPTOBOTO OOCITYKMBAHUSI OT MCIOJHUTETBHBIX (DYHKIUN TOCyIapcTBa U pa3pelinB UM
GYHKIIMOHMPOBATh Ha KOMMeEpYeckoil ocHoBe. BTopoil Tl mojapa3zyMeBaeT IMOJTHOE WM
YacTUYHOE TPUCYTCTBHE UYACTHOTO CeKTopa, W 0dTa (Qopma monaydaeT Bce Oosibliee
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pacnpoctpaHeHue. C y4eToM pa3jIMUHBIX OOCTOSITEILCTB HACTOSIIEE PYKOBOJICTBO CTaBUT
CBOCH IIEJII0O HE PEKOMEHJOBATh Ty WM MHYIO OpraHU3alMOHHYI0 (opMy, a cKopee
IIPEJVIOKUTh TOCYAAPCTBAM MHCTPYKTHBHBIM Marepuai, OIMCHIBAIOIIMI COOTBETCTBYIOIIME
0coOEHHOCTH KaxJ0i (opmbl. llpuHMMaemMble OTAETBHBIMU TOCYAAapCTBAMHU DEUICHHS Ha
HAITMOHAILHOM YPOBHE OTHOCHTEIBHO OPraHM3aMOHHON (OPMBI, B paMKax KOTOpo# Oyxaer
(GYHKIIMOHUPOBATH adPOMOPT, OYIYT 3aBUCETHh OT TIOJOKEHHUS KAKIOTO TOCYIapCTBA U B
3HAUUTEJIBHON CTEIIEHU OT IIPOBOJIMMOM €ro IPaBUTEIBCTBOM IIOJUTHKU, & TAKXKE OT OIIbITa
Apyrux rocyjpapers. Haubosiee onTuManbHBIA BBHIOOP MOXET OBITH CJ€laH [pU  ydeTe
CIIeYIOMUX (PaKTOpOB:

a) CYLIECTBYIOIIME B I'OCY/[apCTBE IIPABOBHIE, MHCTUTYIIMOHAJIbHBIE U YIIPABICHUYECKUE
CTPYKTYpHI IIPAaBUTEILCTBA U CUCTEMA YIIPABIICHUSI;

b) CTOMMOCTD M UCTOYHHMKH CPEJICTB, HEOOXOMMBIX TSl IO IICPIKaHUsI HHPPACTPYKTYPHI
n obecrieueHusi €¢ TOCTOSSHHOTO (DYHKITMOHMPOBAHUSI C YUETOM TIPOTHOZHPYEMOTO 0o0BeMa
BO3JIIIIHBIX IIEPEBO30K M PUCKOB (HAIpUMEp, ILIAHMPOBAHME HA cilydail 4pe3BBIYAMHBIX
00CTOSITENILCTB JUISl TIPEOI0JICHHSI BO3MOKHBIX IIOCIIEJCTBUI CHMXKEHUSI JIOXOJIOB, KOTOpOE
MOJKET IIPOU30HTH B CBSI3U CO CHUKEHUEM 00bEMOB BO3/IYIIHBIX IIEPEBO30K);

C) PpBIHOYHBIE YCJIOBMS, BKIIOYAas YPOBEHb KOHKYPEHIIMHM MEXJIY adpoIropTaMu MU
10JIb30BaTEIISIMU;

d) moTpeOHOCTH aBHAITMOHHOM MPOMBIIIJICHHOCTH 1

€) BKJaJ TPaXJTaHCKOW aBMAllMM B PEIICHUE SKOHOMUYECKMX M COLMAIBHBIX 337a4
rocy/ilapcTBa U COOTBETCTBUE YPOBHSI Pa3BUTHUS T'PAXKJIAHCKON aBHAllMK CBSI3aHHBIM C 3THM
MOTPEOHOCTSIM.

f) cozmanme CTPYKTYphl 3KOHOMHYECKOTO HAJ30pa M g) CO3JaHUE HaUIeKAITUX CHCTEM
yrpaBieHus: 3Q(GHEKTUBHOCTHIO M MEXaHN3Ma MPOBEICHUST KOHCYIBTAIIUI C TT0JTH30BaTENISIMU U
JIPYTUMU 3aMHTEPECOBAHHBIMHA CTOPOHAMH.

['ocynapcTBeHHOE BIIaJIeHUE W OOIIECTBEHHAS COOCTBEHHOCTh MOTYT IIPUHUMATH (hopMy
MPSIMOTO KOHTPOJISI M YIPABJICHUS, HAaIpUMEpP, CO CTOPOHBI aJIMHHUCTPALMM TPAXITAHCKON
ABHALIMM WM JIPYTOTO YIIPABJICHUS MUHHCTEPCTBA, WM PETHOHAIBHBIX WM MYHUIIUIIAIBHBIX
TOCYJApCTBEHHBIX OPraHOB. [OCYJapCTBEHHBIM KOHTPOJIb MOXKET TaKXe OCYIIECTBISATHCS
OpraHaMHy, TIOJB3YIOIIUMHUCS  ONPENEICHHOM  CTENEHBIO aBTOHOMHMHM, TaKMMM, Kak
TOCYAapCTBEHHBIM OpraH, oOIagaron il (pUHAHCOBOH M SKCILTyaTallMOHHOW aBTOHOMUEH,
ABTOHOMHOM KOpIopaiuel, YYpeKIEHHOH COTJIACHO MOJIOKEHHUSIM CHELHUaIbHOTO YCTaBa
(ycTaBHO# opraH), WId KOMIAHHUEH, YUPEXKJIEHHOM COTJIACHO 3aKOHY OO0 aKIIMOHEPHBIX
koMmanusix. [Ipoliecc BHyTpeHHero pazjaeneHus: obenx (yHKIMI MpeaycMaTpuBaeT mepeaaqy
MOJIHOMOYHWH, CBS3aHHBIX C YIpaBleHHEM W (PUHAHCaMH, oOecmeduBasl YIPaBICHUIO IO
BOIIPOCaM a’pONOPTOBON JESTENBHOCTH 3HAYUTEIHHO OOJBIIYIO aBTOHOMHIO B paMKaX 3TOTO
opraHa. B memom rmaBa ympaBieHHS MO BOIPOCaM a3pONMOPTOBOM EATETBHOCTH MOXKET
00nanaTh 3HAUYUTEIBHBIMU MOJHOMOYHUSIMH B MPUHSATHH PEIICHUH, KacaroluXcs eXeIHEBHOM
2-4 PyKOoBOACTBO MO SKOHOMHUKE a3pONOPTOB 3KCILTyaTAllMM a3ponopTa, BKIOYas yIpaBICHUE
MEPCOHATIOM, W TPaBOM OCYIIECTBIATh 3aKyIKH W OPTaHU30BBIBATH IHOOBIE CIYXKOBI,
HEOOXOMUMBIE ISl BBIMOJIHEHUs ATOH 3agaud. [7aBe ympaBlieHUsT MOKET OBITh TakkKe
MPEAOCTABICHO IMPABO MPOBOIUTH IEPETOBOPBI O 3aKIIOUEHHH COTJIAMIEHUH, KacaromIuXcsl
BCEX, KpOME€ CaMbIX KPYIHBIX, KOHILIECCMI W apeHbl, IPH YCIOBHH, YTO OKOHYATEIBHOE
pellleHre 1O HHUM JOJDKHO OOBIYHO MPHHMMAThCS Ha Ooliee BBHICOKOM YpOBHe. Pelenus,
CBS3aHHBIC, HAMpUMeEpP, C KPYNMHBIMH 3aKylKaMW WJIA WHBECTHIMSIMH B OOBEKTHl H
o0opymoBaHue, TOKHBI OOBIYHO YTBEPIKAATHCS MPABUTEIHCTBOM M MUHUCTEPCTBOM (PUHAHCOB
U MOTYT paccMaTpHBAaTbCi HapsiAy C APYITMMHU 3asiBKaMHM Ha IMOJYyYE€HHUE TOCYAApCTBEHHOTO
¢buHaHCUpoBaHUs. B TedeHue IBYX MOCIETHUX AECATUICTHH KOJMYECTBO AaBTOHOMHBIX
OpraHu3alii BO3POCIO BO BCEX PETHMOHAX. XOTA CO3JaHUE AaBTOHOMHOM oOpraHu3anuu
HeoOs13aTeNIbHO BIIEYET 3a cO00M MpeBpallleHue HepeHTabeIbHOTO adponopTa B peHTa0eIbHBIN,
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HAKOTUICHHBIT B MUpPE ONBIT TAKOTO PAa3BUTHUSI MOKA3bIBAET, YTO ABTOHOMHBIC OpraHW3alMu
MOTYT UMETb CJICYIONINE TPEUMYIIeCTBA:

a) oOecrieuuBarb, 4YTOOBI JIOXOJBl OT HCIOJIB30BAHUS  PECYPCOB  a’polopra
PEMHBECTUPOBAIUCH HA TPAHCIIOPTEPHOI OCHOBE B SKCILUTyaTHPYEMbIE M CTPOSIIIHECS 0OBEKTHI;

b) oOecrieunBarh, 4T0OBI MOTH30BATEIN AJPOTIOPTAMHM HEIMOCPEICTBCHHO YYaCTBOBAIH B
MOJICPKaHUHU M Pa3BUTHU MCTIOJIb3YEMBIX MU 00HEKTOB

C) CHM)KaTh (PMHAHCOBYIO HArpy3Ky Ha TOCYAapCTBa;

d) moompsATE KyAbTYpY HpEIPUHUMATEIBCKON JICSITEILHOCTH (HarpuMep, 0oJiee CTPOTHiA
KOHTPOJIb 3a JOXOJaMU M PacXojiaMH, YCKOPEHHBIH IIPOIecC MPUHSTHS perieHuid u Oosee
OTIEPATUBHOEC PEarupoBaHUe, a TAKXKE HAICIKAIIEE YIPABICHHUE) U, TAKAM 00pa3oM, MOBBINATE
9 PEKTUBHOCTD U YIIyUINATh KAYECTBO 0OCTYKUBAHUS,

e) obecrieunBaTh JOCTYN K PHIHKAM YAaCTHOTO KallMTalld, 9TO CTAHOBHUTCS BO3MOKHBIM
TOJILKO TIPH W3MEHEHHMH OPTaHU3AITMOHHON (POPMBI ¢ YICTOM TOCYTAPCTBCHHBIX OTPAaHUUCHHUN
B OTHOIIICHWH 3aWMCTBOBAHUSI.

f) oBGecrieunBars sicHoe pazjenenue GYHKIHA PeTyTUPOBAHMS W YKCILTyaTaIHH.

[IpuBarnzaiusi sIBJISICTCSI  CJIIOBOM, HambOJIee IMUPOKO MCIOJIB3YeMBIM B CBSI3H C
WU3MEHEHHSIMH, TPOUCXOJSIIMMH BO BIIQJCHUU M YIPABJICHUU a’poropramu. Yacto cioBo
"mpuBaru3aiys’ MOHUMAETCsS B OOIEM Kak JIF000H OTXOJ OT TOCYJIAapPCTBEHHOTO BJIQJICHUS U
YIIpaBIEHUSl a’pOIOPTOBBIM OOCITyXKMBaHMEeM, a B JokymeHTe o noiutuke UKAO B
OTHOIIEHWH cOOPOB TPHBATH3AIMS OIpeelieHa Kak Iiepejada ImpaBa COOCTBEHHOCTH Ha
CpelicTBa W CIYXObl YaCTHOMY CEKTOpPY B TOJIHOM 00beMe WM B oObeMe, JaroIeM IpaBo
koHTpoJsisi [lpuBarm3amusi OOBIYHO OCYIIECTBISIETCS MYTEM NPSIMOM TMPOJAXHU aKIHH
CTpaTerMueckoMy TMapTHEpy WM 4Yepe3 MEeXaHW3M [EepBOHAYAIBHOTO  IyOJIUYHOTO
npemioxenus (IPO) wa QoHmoBoi Oupke. B ciaydae, eciu TOCyIapcTBO PEITUT BEPHYTH
MTOJTHBIM UM KOHTPOJIbHBIM MaKkeT akluid, eMy MPUIETCS] KYIIUTh aKIIMM BHOBb C BEPOSITHOCTBIO,
YTO HMX CTOMMOCTb MOXET OKa3aThcsi OoJiee BBICOKOM IO CpaBHEHHUIO C IEpBOHAYAIbHOM
CTOMMOCTBIO TpoJaku. OCHOBHBIE XapaKTEpPUCTUKH IPUBATU3MPOBAHHOIO a’pOIOpTa,
BEPOSITHEE BCETO, CBOJSTCS K CIEAYIOIIEMY:

a) CYIIECTBYET COBET IUPEKTOPOB, HA3HAYEHHBIH ISl KOPIOPATHUBHOTO PYKOBOJCTBA B
COOTBETCTBUU C YCTABOM;

b) nmpuBaTU3MPOBAHHBIK adpONMOPT (PYHKIMOHUPYET HA OCHOBE caMO(UHAHCHUPOBAHUS,
B3UMAaET cOOPHBI 32 CBOU YCIIYTHU, MOJIB3YeTCs CPEICTBAMU, MOTy4aeMbIMU Ha PHIHKE KamuTana,
UCIOJIb3YET CTAHAPTHI M MPAKTUKY KOMMEPYECKOTO yUeTa U JOKEH MPUHOCUTH MPUOBLITH Kak
KOMMepyYecKoe MpeInpusiTie

C) IPUBATH3UPOBAHHBIA a’3pomoOpT (YHKIMOHUPYET B PEXKUME HAJIOTOOOIOKEHHS IS
OOBIYHBIX KOMMEPUECKUX MPEATPUITUH.

[IpuBaTuzamus asponopra TpeOyeT BHUMATENbHOTO yueTa psjaa daxtopoB. K Hum
OTHOCUTCSI OIICHKA pBIHOYHBIX YCIOBHH W YPOBHS KOHKYPEHLHH. OTO TMO3BOJSET
MUHUMHU3HPOBATh OMACHOCTH TOTO, YTO a3pONOPTHI, C OJHOW CTOPOHBI, OYAYT UCIOIB30BATh
METOABl TMPOTUBOACUCTBUS KOHKYPEHIIMM WM 3IOYHOTPEOISATh CBOMM JOMUHHUPYIOIINM
MOJIOKEHHEM, WIH e, ¢ JAPYroil cTOpoHbl, OYAYT HCHBITHIBATH PHIHOYHOE JABIEHHE CO
CTOpPOHBI Todb30BaTeneil. Kpome Toro, B XoJe HaiexalllMX KOHCYIbTAUH C ydacTHeM
JeUCTBYIOLIEH aIMUHUCTPAIMU ad’ponopTra, MOJb30BaTeleld M APYrUX 3anHTEPEeCOBAHHBIX
CTOPOH HEOOXOAUMO SICHO OTIPEAETUTh IENIM 3aMeHbl cOOCTBeHHUKa. [IpuBaTH3aiius HU B Koei
Mepe He JOJIKHA OTPHUIATeNbHO CKazaThCs Ha HEOOXOIMMOCTH BBIMOJHEHHUS TOCYAapCTBOM
CBOMX MEXIYHAPOTHBIX O0O0s3aTENbCTB, MPEIYCMOTPEHHBIX, B YacTHOCTH, B UYuKarckoi
KOHBEHIIUU, [IpuiokeHWs X K HEH U COIVIAIIEHHSX O BO3AYIIHOM COOOIEHWH, W Ha
cobmonennn moautuku MKAO B oTHOIIEHHH COOPOB.

Kakyto Obl ¢opMmy BIajeHus W KOHTPOIS HE BHIOpANO TOCYIapCcTBO, YIIPaBICHUE
a’pOTOPTAMHU MOXET OCYIIECTBISITHCS TUOO B OTHOIIEHWU OTIENBHBIX a’pOMOpPTOB, JIUOO B
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OTHOIIICHUH adPOTIOPTOBON CUCTEMBI, MO0 B OTHOIIEHUH adpPOMOPTOBOM ceTH, 1100 Ha OCHOBE
UX COYETaHMs. ADPOTOPTOBAS CUCTEMa COCTOMT M3 JIBYX WM HECKOJBKHUX adpONOPTOB,
0OCITy’)KMBAIOIINX OJIHY U Ty K€ OCHOBHYIO TOPOJICKYIO TEPPUTOPHIO, U HAXOUTCS B €AUHOM
MOJIb30BAHUU M TIOJT €IMHON CTPYKTYPOH KOHTPOJIs. APPOIOPTOBAs CETh MPEACTABISICT COOOH
TPYIITy a’pONOPTOB BHYTPH TOCYAAPCTBA, KOTOpask HAXOJWTCS B CMHOM BIIQJCHUU U TOJ
eMHBIM KOHTpoJieM. OHa MOJKET BKJIIOYATh BCE adpPOIOPTHI, 0OCITYKMBAIOIUE TEPPUTOPHIO
JTAHHOTO TOCYJIapCTBA, WJIM JIMIIL HECKOJIBKO TaKMX adpomopToB. MIMEIOTes JIOBOJBI B TOJIB3Y
TOTO, YTOOBI DKCIUTyaTaIis ¥ YIIPABICHUE OCYIIECTRIISINCH B OTHOIICHUH TPYIITHI a9POTIOPTOB
B paMKax adpONOPTOBOM CETH, UTO sBisieTcsl (pOpMOIl opraHmM3anuy, KOTopas ToJydacT BCE
OospIlee PacHpOCTpaHCHWE Ha HAIMOHAILHOM YpoBHE. boiee Meikue aj’pormopThl MOTYT
W3BIICYb OMPE/ICICHHYIO BBITOJy M3 COBMECTHOTO BIAJCHUS, KOTOPOE MOJKET BKIIOYATH
nepekpectHoe  cybcuposanue. K uuciy  JIpyrux  apryMeHTOB  MOXHO  OTHECTH:
MIPEUMYIIECTBA JIJISl TOCY/IAPCTB, 00JIJAI0NTUX HAITMOHAIILHOM aBHATPAHCIOPTHON CUCTEMOM, B
TUTaHe JIOCTIDKCHUS] HAIMOHAIBHBIX TIEJICH DPa3BUTHS, NPEHMYIICCTBA JKOHOMHH 3a CUET
pacimpenusi MacImTaboB JACATEIBHOCTH; 60Jee MPOCTON JOCTYII BCEX adPOTOPTOB K PHIHKAM
KanuTajla W TOBBITCHUE J((EKTUBHOCTH YIPABJICHUS TMPOIYCKHOW CIOCOOHOCTHIO W
UCTIONIb30BAHUsSI PECYPCOB B paMKax Bcell ceTw. B 1enoM adpomopToBasi c€Th MOXKET OBITh
VIQ4HBIM ~ MEXaHW3MOM  JUIs  KOJUIGKTUBHOTO  YIPABICHHS  a’pOMOPTaMH, KOTOPBIC
CaMOCTOSITEIIBHO HE MOTYT OOECHEUHThH CBOIO KHM3HECIOCOOHOCTH. J[pyro# acmekT cBsizaH C
OKCIUTyaTaleid  aj’poropToB W WX  YOpaBJIEHWEM  HA  MEXAYHAPOJHOM WA
MHOTOHAITMOHAIBHOM YPOBHE, BKIFOYAs OOBEAMHEHUS! adpOTOPTOB WIIM TPYII adpPOMOPTOB.
Taxast BOZBMOXXHOCTh 00€CIIeUnBACTCS TTyTEM IKCILTyaTallii a’dpOTIOPTOB M YIIPABIICHUS UMU B
pasIMYHBIX TOCYAAapCTBaX  IVIOOAIBHBIMM  a’pONOPTOBBIMM  KOMIAHUsIMH. OCHOBHOE
MPENMYIIECTBO TaKOH (POPMBI OpraHn3aIMy 3aKII0YAETCS B HOTCHIIMAIBHON SKOHOMHH 3a CUET
pacipeHusl MacIITaboB AEATEIBHOCTH, & HEJOCTATKU CBSA3AHBI C BO3MOXHBIM OTBJICUYEHHEM
JOXOJIOB M IEPEKPECTHBIM CYOCHIMPOBAHUEM MEXIy a’polopTaMH B  Pa3JIMYHBIX
rocymapcTBax. Xots uid obecredeHus S((GEKTHBHOTO YHPABICHUS M BHYTPEHHEH CBS3H
pa3sIMYHBIX SKCIUTyaTallMOHHBIX IOAPA3ACICHUA MOTYT MCIIOJIb30BAaThCSl MHOTHE BH/IBI
OpPraHU3alMOHHBIX CTPYKTYp, HUXKE NMPHUBOJATCS NMPHUMEPhl HEKOTOPHIX HauOoJiee TUIHYHBIX
CXEM OpraHM3alluu a’3ponopToB. HecMOTps Ha TO, YTO KaKIbli a3poNopT SBISETCS IO CBOEMY
YHUKQJIbHBIM M HMMEET COOCTBEHHYIO YHMKAIBHYIO OPraHM3allHOHHO-YIIPAaBIEHYECKYIO
CTPYKTYpPY, IIpH pa3padOTKe OPraHu3alMOHHON CTPYKTYPhl a3pOIOpTa HEOOXOAUMO YUUTHIBATh
HEKOTOPbIE OCHOBHBIE (hakTopbl. BeIOOp Hanbonee agekBaTHON OpraHu3alMoOHHON CTPYKTYpPhI
asporopta (MJIM TPYHIBl a3pONOPTOB) JOKEH IPOU3BOIUTBCS C YUYETOM CIEAYIOIIUX
(hakTopoB:

— (PYHKIIMH U LIEJIH a3poTIopTa;

— B3aUMOCBSI3b MEXAY Pa3IMYHBIMU (PYHKIMSIMH, BBIIIOJHAEMBIMH B a3pOIOPTY;

— KOJMYECTBO a’poOIOPTOB M HX Treorpadpuyeckoe pacnpeieieHne, €clid OHHU
(YHKIMOHMPYIOT KaK I'pyIIa;

— pa3Mep a’dponopTa, KOTOPBIH ONpenenseT, caeayeT JU MopydyaTh pa3IuyHble (yHKIMH
pasHBIM MOJPA3EIECHUAM, WX HEKOTOPBIE U3 HUX MOTYT OBITh OOBEIMHEHB] B PAMKAX OJTHOTO
OTJeNa WU MoApa3AeiIeHus;

— BH/JBI IEPEBO30K (MEXKIYHAPOIHBIE, BHYTPEHHUE, IPaXJaHCKHUE, BOCHHBIE)

— CTeleHb (PMHAHCOBOH aBTOHOMHUH a3poNopTa WK COOTBETCTBYIOLINX a3pOMOPTOB.
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MYMKIHIII'T ITEKTEYJI KOJIAY HIBUJIAPFA APHAJIFAH
IOYEXAWIAPAAT'BI UTHHOBALIUAJIBIK TEXHOJIOTUAJIAP

Tycinikreme
Makarnaja oyexaiiap/a MYMKIHJIT1 TIEKTEYIIi JKOJayIbUIap sl TaCKIMAIIAy epexerepi
Kapacteipbliael. Connaii-ak Oy jkariaiia Kabbuanysl THIC Tapasiap Ja KapacThIPbLUIa/Ib.
Tyitin coe3aep: MYMKIHJIT1 TIEKTEYI JKOJIAYIIbIIAp, dyexKaid, MEUIMHA, WHHOBAITHSITHIK
TEXHOJIOTUsLIAp.

AHHOTAIUA
B crarbe paccmarpuBaercs TpaBWIA TIEPEBO3KH TACCAXKUPOB C OrPAaHUUYECHHBIMH
BO3MOXKHOCTSIMH B ad’poroprax. Taxxke paccMarpuBarOTCSi MEpPBI, KOTOPBIE JOJKHBI OBITH
MPUHSTHI B TOM CITy4ae.
KiawueBble e¢j10Ba: TMMacCaXXupbl C OTPAHMYCHHBIMHU BO3MOXKHOCTSIMH, a’pOIOPT,
MeIUIIHA, HTHHOBAIIHOHHBIE TEXHOJIOTHH.

Annotation
The article discusses the rules of transportation of passengers with disabilities at airports.
Measures to be taken in this case are also considered.
Key words: passengers with disabilities, airport, medicine, innovative technologies.

MyregexTep MeH HayKac »KOJaylIblIap YIIaKTaH OTBIPFBI3Y kKoHE TycCipy Ke3iHJe, peiic
Ke31HJIe KoHe dyexkaiila KbI3MeT KepceTy Ke3iHje epeKlle KOMEKTI KakeT eTell, Oys oJapbiH
MICUXUKAIIBIK HeMece (PU3UKaNbIK >Kai-KyiiHe OaiinaHbicTbl. COHABIKTAH, aBHAKOMIIaHUsIAp
epexenepine coifkec, yirak O0pThIHAa MYMKIHAIT MIEKTEeY Il KOoJIayIblIap CaHbl oJlapra KOMEK
KepceTe anaThlH JKoJaylllbuiap CaHbIHAH acmaybl THIC.

Yy KesiHae KOCBIMINA OTTETiHI KaXeT eTeTiH JKoJaylmbuiapasl OOpTKa OTTETrl
OammoHAapbIH TalJalaHyFa >KoHe 3eMOUIMEH TachIMaIJdaHAaTBIH Kapchl KepceTimimaepi Oap
KaObLIgayFa ThIMbIM canbiHaabl. CoHaali-ak, erep *oJaylIbIHBIH OOYbI (MEIUIMHAIIBIK HEMece
e3re Jie pacTallfaH KepceTKilTep OOUBIHINA) SKUTIAaXFa, JKOJaylllbulapFa HeMece YIIaKKa 3UsiH
KeNTipyl MYMKiH OoJica, yirygaH 6ac TapThUTybl MYMKIiH.

IpeKeTKe Kadiaereis :xoaay mbLIapabl TACKIMAIAAY

Erep ymiy ke3iHje >K0JaylIbIHBIH I€HCAYIBIFBIHBIH (DU3UKATBIK HEMece MCUXUKATBIK JKaii-
KYHi HeMece >Kachl JICHCAYJIBIFBIHBIH HalllapiayblHa, COHJAl-aK eMipre Kayiln TOHAIpyl MYMKIH
Oomnca, onapabl MEIUIIMHATBIK YHBIMHBIH MOPIMEH >OHE IapirepiH KOIbIMEH pacTalfaH
MeIUIIMHANIBIK aHbIKTaMa OOJIFaH *araaiina rana 0opTKa KaObLIIal IbI.

ABHAKOMIIaHUs KOJAYIIbIJAH AaBMAKOMITAHMSIHBIH BIKTUMAJ cajjapiapbl YIIIH >Kayan
OepMeiiTiHi, aia o1 OapibIK JKayalKepIILTIKTI ©31He aJaThIHBl Typasibl MAIMICMEH] Talall eTyre
KYKBLIBI.
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Epexmie koMeKkKe MYKTa:K aJaMaapabl TACKIMAJAY

ABHaAKOMITaHUSIAP epeKerIepiHe ColKec KYKIaIbl aypyJlapMeH ayblpaTbiH (erep Oaanap
aypyiapbiHaH Oacka, 0acka >XOJaylibLIapibl KYKTBIPY MYMKIHAIri 0Oojca); yiry Ke3iHie
MEJUIUHAIBIK JKaOIBIKTap/Abl KaXeT eTeTIHJep; asK-asfbl TUIICICH HeMece IMHHAJapMeH
TIPKEITEH, COHJai-aK TICUXUKAIBIK HEMece JICHE CayJbIFBIHBIH JKarjaibiHa OaiiylaHbICThI
KOMEKTI KaXKET e€TeTiH HeMmece dKMIaxX, 0acka »KoJjaylbuiap, MYJTK HEMece YINaK YIIiH Kayir
TOHJIIPETIH JKOJIAYIIBUIAP €PEKINe KOMEK KOPCETY/ KaXeT eTeTiH OobIn caHaiaasl. Omapisl
TackIMaJIJIay PEHCTIH HOMIpI MEH KYHI KOPCETUITEH MEIUITMHAIBIK KydJIiri Ooyran »karjanja
KOHE KAKETTI KOMEK KOPCETYIe KOHE BIKINAI €Ty IIapaiapblH KOJJIaHyFa KaOimeTTi (Kaker
OoJFaH xaraiiaa) epin KypyIIiHiH KaTeicybiMeH (15 jkacTaH ackaH) KYy3ere achbIphUIaIbL.

OpekeTke Kabiaerci3 JKojaymbuiap YITyFa pykcaT OepeTiH METUITMHAIBIK KOPBITHIHIbI
Ooxran Ke3je rana TachiMaiianaabl. OHjla TackiMaiayra KaThICThl KOChIMINIA TajlanTap (KaxeT
OonraH karFjaijga) kepcerimyl MyMKiH. OCBHI caHATTarbl JKOJAYIIbUIAP OipiHIIi  OOJIBIT
OTBIPFBI3BIIA/IbI JKOHE COHFBIIAPHI TTHIFAIBL.

Ernme oxacrarel amamjapra, caHplpay HEMece COKBIp KOJaylbUiapra, COHaai-ak
WHOEKIMSUTBIK ~ aypyJIapMeH  aybIpaThiH Oajayapra (KbI3BUIIA, IKEISTHKA) MEIUIMHAIBIK
KOPBITBIHJIBI, peiic Ke3iHIe epil XypylIiiep HeMece apHalbl KOMEK KakeT eTinmmeiini. Omapra
oyexaiia ®oHe YIITIaKTaH OTBIPFBI3Y JKOHE TYCIpY Ke3iHae KOMEK KopceTiie/Ti.

CoKpIp HEMece CaHbIpay JKOJIAYIIbUIAP YINMAKThIH OOPThIHA UTTI aja ajgajbl. ¥IIy Ke3iHje
OJ1 YI MECIHIH asFbIHJIArbl ejieHIe 00Iyhl KepeK. byl peTTe TYMBIIIBIPBIKTBIH, MOMBIH JKIITIICH
JKOHE KaHyapjAbIH apHaibl JAaHbIHJBIFBIH PACTAWTBIH KYXXKATTBIH OOTyBl MIHAETTI OOJIBIT
TaObIIA B,

AHHAJIMAJIBI-KBLIKBIMAJIBI MEXaHu3MIep
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Cunarramacol

Bypbuty, a/mM cbipTka mBIFY koHe a/M-aeH Thic 400 MM-re JeHiH KoTepy-TYCipy TOJIBIK
JJIEKTP JKETETi, LIBIFYy TPACKTOPHUSCHIH Oarpapiamalay, a/M-JeH IIBIKKaH Ke3/1¢ OPBIHJIBIKTHIH
apTka 35 rpaxycka jaeiin konbey (GyHKIMICHI, Oackapy IyJIbTi, MOHTAXIBIK XUHAK, a/M cou
HEeMece OH JKarblHa opbiaay. Mrammsia sxacanram.

"Armed" FS204BJQ xorapbl :XyK KeTeprimriri 6ap Myreiekrepre apHaJraH kaiJibl
apoa.

Cunarramacol

Apb6a FS 204 BJQ "Armed"

Ken ¢yuknmonansl 6ap Kpecino-apOaHbIH BIHFAUIIBI MOJICII Y3aK YaKbIT Maljaiany YImiH
MiHCi3. bepikTiriMen, CeHIMIUTIIIMEH XKoHE YK KOTeprimTiriMen epexmeneneai (125 xr neitin)

KalabLIBIK

Kymcak actappl 0ap OpBIHABIFBI MEH apKachl >KacaHabl OBLIFaphIIaH KacalFaH, OJ
MAIMECHTTIH BIHFAIbI OpHAIACYBIH KaMTaMachl3 eTel

Oii1acThIpbLIFAH JU3AHH

Anmarsl-caaMaibl IIBIHTAKIIANAD JKOHE asKTapFa apHalfaH JKyMcakK TipeyimrTepi Oap
OypbeUIMalTbl TabakImanap MamueHTTi Oyiipre oTBIpFBI3yFa MYMKIHAIK Oepeni. COHBIMEH KaTap,
IIBIHTaKIIATap OMIKTIri OOMBIHINIA peTTeNe i

DO YHKITHOHAIABIFBI

EHicTi e3repTy (GYHKIMACBIMEH KaOMBIKTAIFaH OPBIHABIKTBIH apKachl JKoHE OHWIKTIri
OOMBIHIIIA peTTeNeTiH, OachIH OEKITETIH OYiip KaObIpramapsl Oap KyMcak 06ac Tipeyiln KpecIOHbI
JKoHE TapaIM3CHTeH MAIlMeHTTep YIIiH Mali1adanyFa MyMKIHIIK Oepei

MamneBpJik

Apba TyTac KYWBLIFaH aJIBIHFBI XKOHE JKbIIIaM aJMalIbl-CajIMallbl THEBMATHUKANBIK apTKbI
JOHTEIIEKTepMEH JKaOApIKTaFaH, Oy OHBIH JKYpICiHIH OipKadbInTel OOJybIHA O KOHE
OacKapblTybIHA OH dcep eTeal
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TypaKkTbLIBIK

ApOanbI 1071 OEKITy YIITIH COJ JKOHE OH aKTa BIHFAMIIBI TYPAK TeXeTimTepi 6ap

Epin sxypymi ymuiH bIHFARJIBLIBIK

ApOaHbIH apTKbl TYTKajdaphl OWIKTIri OOMBIHIIA pPETTENICAl JKOHE KYMCAK pPE3CHKE
x)arnceipMaiapMer xabspikTanran. COHBIMEH Karap, apOaHbl OakpUiay YINiH KOCHIMITA KOJI
TEXKETIITepl KapaCThIPBLIFaH

Cenimaitik

Ap0a xorapsl )KYK KoTeprimTiri 6ap: 125 xr neitin

MyrenekTepre apHaJIFaH KoTeprim
bip Oacmammak apaibIrbiHa apHaiaraH Oacmaiiak KOTEpTill TYPFBIH JKOHE KOFaMJIbIK
FUMaparTapra KOJI XKEeTIMIUTIKTI KaMTaMachl3 €TCTIH Tamania MerntiM O0JIBIT TaObLIa Ikl
ApOa oTe BIHFANIIBI XKOHE Kayilci3 cezinesi. OpHATy YNIH apHAiBl KYPBUIBIC KYMBICTaphI
KaxeT emec. OMOeOam CBHIPTKBI KOPIHICIHIH apKachlHAa KOTEPTill YH-)KalbIH JU3aiHbIH
Oy30aiipl. bacnamaak KoTeprilT inmKi jKoHe CHIPTKBI OPHATY YIIIH KOJIAMIIBI, COHJIBIKTAH dpOip
#0OaHBIH EPEKIICIIIKTEPIH SCKEPY KOHE Y3aK KEMUTTIK.

CunarramMacsl

bacnanmak xeteprimnti yir HycKaaa KOJ KeTIMIi:

1. CtapgapTThl - Oacmanjgak alaHBIHBIH IMEKTEYNIi emeMmaepi Oap MmarblH Oacmangak
apanbIKTapbIHIa OpHATYFa apHaFaH miatdopMace! 6ap;

2. Ipi - MenmiepiHe epekiie TajanTapbl 0ap MyTeleKkTep KpeciolapblHA apHalIFaH
YIFAUTBIIFaH I1aTgGopMacsl oap;

3. Aca ipi - apOaHBIH ic KY31HJe Ke3 KeNTeH MeJIIepiHe coifikec KeneTiH ipi rabapuTrTi
miatgopmacel Oap. Tik ’koHe OYpBUIBIC THNTI MYTEACKTEpPre apHalfaH KOTEprill, KYK
keteprimriri 300-200kr. Utanusna xacanraH.

Oyexaii MyMKIHIIT IIEKTeYIi XKoJIaylibliap YIIiH MbIHaIapAs! Oenrineiiai : Erep cizme o3
Kkpecio 6oica: MeIHamail yarigeri kpecio-apoanap:
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1. Oacnanjgakrapra KOTEpUICTIH >oHE oJiapjaH TYCETIH >KOoJayliblIap YIIH e37epi
JKOJIayIIbUIap KPecloChiHa KBUDKUTHIH, OThIpyFa JKOHE OjJaH Typyra OosareiH, Oipak Kpecio-
ap0OachI3 Y3bIH KAIIBIKTHIKKA KO3Falla aIMaiThIH KOJIaylbliap YIIiH;

2. GacrmianyakieH sKype alMaiThIH (0J1ap Il aIbII JKYPY KaKeT) JKOJIaylbuIap YIIiH e3/epi
JKOJIAYIIbl KpeclochlHa JKOHE Kepi Kapail Jkype amaabl (Oys1 Jkosiaynibuiapra Jia  Y3bIH
KAIIBIKTBIKTHI CHCEPY YIITH Kpeciio-ap0a KaxeT);,

3. TOJIBIK KO3FaJIaThIH KOHE Kpeciio-apOachl3 YITakKa jKoHe Kepi Kapai Ko3raia aMaiThIH
KOJayImbuiap YIIiH (oyapapl OachaakeH KOraphl JKOHE TOMEH, COHJai-aK >KOoJayllbuiap
KpECIIOChIHA XKOHE Kepi anapy Kaxer).

bapaplk TunTeri Kpeciosiap TIPKENTeH Oarakjaa FaHa TackIMalaHael. Kpecmosapabt
TaceIMaJJlay ~ OarakJbIH  OCNTUICHreH HOPMAchIHAH —THIC TETIH KY3€re  achIpPbUIAIbI.
ABuakoMIianus 0apibIK KOKETTI oKiMjep Oepe alybl YIMiH XOHE MYMKIH KOJIAHCBI3ABIKTApFa
KoJ OepMey YIIH 03 KpecloapbIMEeH-KaTaATKaTapMEH CasxaTTalTHIH JKOJIAYIIBUIap OYIT TypasTbl
IJIBIH ala eCKepTyl THIC, OJ1 Typajbl aBMAaKOMIIAHMSHBIH MEKCH-XKaibl Ooiibiamma yimyra 24
caraTTaH KeM eMeC YaKbhIT KajFaHja THICTI cypaHbic XiOepyi Twmic. MyMKIHJITT TIEKTEyIi
KOJAYIIbUIAPAbl  TachiMaiay OOMBIHIIA JKOFaphIa KApacTBIPBUIFAH TEXHOJOTHSUIAD OHBI
TE31peK KOHE CEHIM/II eTe i
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VITALPATCH - HHHOBAIIMOHHOE YCTPOMCTBO JJIsSI MOHUTOPHHT A
NHANKATOPOB 3IPABOOXPAHEHUSA
AHHOTAIIHSA
Bce MBI 3HaeM, uto mpodeccus MuaoTa SBASETCs OJHON U3 CIOKHEHIIUX B HAIlle BPEMSL.
CMeHa 4acoBBIX MOSICOB, YacThle HOUHBIE peHChl, CHIJKEHHE aTMOC(EPHOTO JIABJICHHS BO BpeMs
MoJieTa, BBI3BIBAIOLIEE MMAJEHUE KOIMYEeCTBA KUCIOPOJa B CaJlOHE caMojieTa — OCHOBHBIE
(bakTopbl pucKa Ui TOBBIIIEHUS apTepUaIbHOTO JABJICHUS, TUIEPTOHHYECKOTO Kpuiza u
pa3BuTHA cepaeuHoro mpuctymna. 27 centaops 2013 roma «bounr-737» aBuakomnanuu United
Airlines oTopBalics OT B3JETHOH IOJIOCHI a’poropra XblocToHa (1urar Texac) w BhIIETEN B
asporniopt Cumdtna (mrar BammHrTOH), HO Yepe3 TpU Yaca COBEPIIMT He3aIUTAHHUPOBAHHYIO
mocaaky B asponopty bo#s (mrar Aiimaxo) — B BO3AyXe KOMaHIUpPY KopaOms, 63-meTHemy
I'enpu CxunepHy cTajio MIoXo ¢ cepAaleM. YIpaBleHUe B3sUT Ha ce0sl BTOPOH MHIIOT, KOTOPOMY
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nomor enie oquH muiaoT United Airlines, ciydaifHo oxasaBmmiics Ha O0pTy, a KamWTaHa
MOTILITATIICH CIIACTH JIBA Bpaya — TOKE M3 4YKCcia MaccaxupoB. Bo3zMokHo, O6iaroiaps MMEHHO
ux yewmsM  CkuiiepHa  JOCTaBWIM B OOJBHUIYY €le JKMBBIM, HO B UTOT€, MHJIOT,
npopaborasnmii 26 et B United Airlines, ckongancst. [Ipuuunoii ero cmepta ObUT0 HE3HAHUE
BO3MOJXKHOTO pHUCKa cepjeunoro mpuctyna. BJIDK wu mnpesmosierHsiii ocMOTp  SIBIASIIOTCS
HE/IOCTATOYHBIMU  JUISI KOHTPOJST paboThl cepiiia, MOJITOMY PpENICHWE JTOW IPOOIIEMBI
3aKITIOYACTCs B MCIIOJIb30BAHMM OMOCEHCOpa

KaoueBble caoBa: Ouocencop, osnektpokapauorpadust (OKI'), mupkamasii putw,
npejonerHeiit ocmorp (I110), Bpauedbno-sieTHas skcneprHas komuccusi(BJIDK).

TycinikTeme

bizgin 3amaHBIMBI3Ia €H KHBIH MaMaH/BIKTAp/AbIH Oipi OOJBIT CaHATATHIH YITKBIIIT
MaMaHJIBIFBl eKeHIH Oinemi3. ¥IIaKk CaJoHBIHJA YOIy Ke3iHJe OTTETi KOJEMiHiH ToOMEHJACYyiHe
OKEeT COKTBIPATBIH YaKbIT OeNjeylepiHin o3repyi, KWl TYHT1 YIIynap, arMoc(epaibik
KBICBIMHBIH TOMCHJICYl, - KaH KbICBIMBI MEH THIICPTOHHSUIBIK KPHU3JIH KOFapbLIaybIH JKOHE
KYPEK TaTMaChIHBIH YCTaybIH TYABIPTATHIH HeTi3ri Kayinti ¢akropmap. 2013 xeurasry 27-
KpIpKy#erinae «737» United Airlines oyexait komMmaHusCH XbIOCTOH dyexaibiHbIH (Texac
1ITarThl) yiry ajnaOblHaH Ke3 a3bll Kaibll, CuaTi oyexalibiHa (BammuHrTOH 1TaThl) KOHJBL,
Oipak ym carat oTkeH coH Boys (A#aaxo mTaThl) dyekaiibiHa KocnapianOaraH KOHBIC OpPBIH
aJibl - ayajga keme komauaupi 63 skacrarsl ['enpu Ckuiutep Kypek aypblHa MaIbIKTL EXiHIT
VIIKBITI VITaKTHl OacKapyabl 3 MOMHBIHA aljipl, OFaH OOpTTa Ke3JeicoK >koibikkan United
Airlines KOMIIaHUSCBIHBIH TaFbl Oip YIIKBIITBI KOMEKTECTI, KalTHTAaHIbl JKOJIAyIbUIap KaTapblHaa
OonFaH eKi Jopirep KyTKapyra THIPBICTBI. MYMKiH, OJIapJIblH KeMeri apkacbiHiaa CKHJUIepH
aypyxaHara Tipi xeTkizinres, O0ipak United Airlines koMmaHUsACBIHIA 26 KBUT JKYMBIC iCTereH
VIIKBITT KaWThIC 001bI. OHBIH KalThIC OOMYBIHBIH ce0eli - JKypeK TaIMAChIHBIH KaHIIABIKTHI
KayinTi exkeHin 6umMeyi. JIYMT sxoHe yIry anaplHIArel TEKCEpIC KYPEK KYMBICHIH OaKbLIayra
JKETKLUTIKCI3, COHABIKTaH Oyi1 maceneHi mrenry ol — VITALPATCN GuoceHcopsIH mainanany
0OJIBIN TAOBLIAALI,

Tyiin ce3gep: OmoceHcop, snekrpokapauorpadus (OKI'), nupkanTel BIpFaK, VIITy
anmbIHAaFbl Tekcepic, Jopirepnik Ynry Mamanmanasipeiiran Tekcepic (IYMT)

Annotation

We all know that the pilot's profession is one of the most difficult in our time. Changing
time zones, frequent night flights, reducing atmospheric pressure during the flight, causing a
drop for oxygen in the cabin of the aircraft are the main risk factors for increasing blood
pressure, hypertensive crisis and the progress of a heart attack. On September 27, 2013, United
Airlines Boeing 737 pulled away from the runway of Houston, Texas, and flew to Seattle,
Washington, but three hours later made an unplanned landing at Boyce Airport (Idaho) - in the
air the commander ship, 63-year-old Henry Scillern became ill with his heart. The office was
taken over by a second pilot, assisted by another pilot of United who happened to be on board
aboard, and the captain was tried to be saved by two doctors - also from among the passengers.
Perhaps it is because of their efforts that Skillern was taken to the hospital still alive, but
eventually the pilot, who worked in United for 26 years, died. The cause of his death was
ignorance of the possible risk of a heart attack. medical flight expert commission (MFEC). and
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preflight inspection is not enough to control the work of the heart, so the solution to this problem
is to use the VITALPATCN biosensor.

Keywords: biosensor, electrocardiography (ECG), circadian rhythm, preflight inspection
(PI), medical flight expert commission (MFEC).

Beeaenue

Iear HAYYHOr0 MPOEKTA: CHU3UTH PUCK aBHAKATACTPO() 3a CUYET MPEIAOTBPAICHUS
CEPJICYHBIX TIPUCTYIIOB U JICUCHUS TMHJIOTA HA PAHHUX CTAIUSIX TTYTEM MOCTOSTHHOTO KOHTPOJISI U
MOHUTOPHHTA CEP/IIla C UCTIOIH30BAHMEM COBPEMEHHOTO YCTPOMCTRA.

Kaxp1it 13 Hac 3HACT, YTO TMOJICT OKA3hIBACT CYIMIECTBCHHOC BIIMSIHUEC HA HAIl OPraHu3M.
N, x coxaneHuto, orpuIiareabHo. JIrOjaM, KOTOpBIE IPOBOJST MHOTO YacOB B BO3JYXC,
MTOJIBEPTalOT PUCKY CBOC 3JI0pOBhEe. Bo Bpems mosera Haia KU3Hb 4acTO HAXOJUTCS B pyKax
nuiortoB. [loaToMy MX 3/10pOBbE Beeryia JOKHO ObITh MJICANbHBIM U KOHTpOJIpyeMbiM. Kak
MOKA3bIBAIOT CTATHUCTHYCCKUE JaHHble, omyosmkoBannbie cerojus B razere CIIA, B
OospimuHCTBE citydaes (85% ) mpuunHO# THOEIN MJIOTOB CTAHOBUTCS OCTAHOBKA CepIia.

PaboTy coBpeMEHHBIX MWJIOTOB TPAKIAHCKOW aBHAIIMM MOXKHO 0€3 MpEyBEIMUCHUS
Ha3BaTh OJHOW W3 CAMBIX CJIOXHBIX, YTOMUTEIBHBIX U BPeAHBIX. [[MI0TH HE 3HAIOT, YTO TaKoe
pexuMm. M3-3a 9acTBIX HOYHBIX TIOJITOB W CMEHBI YAaCOBBIX MOSICOB y HHUX TOCTOSHHO
HapymaeTcs IHUPKAJAHBIA PUTM, HW3-32 YE€r0 OpraHW3M HE 3HAeT, Korja chaTh, a Korja
00pCTBOBATh. DTOT PEKUM CIIOCOOCTBYET BOSHUKHOBEHHMIO WM YXYIICHHUIO CYIIECTBYIOIIUX
mpoOJIeM ¢ CEPACUHO-COCYIUCTON CUCTEMOM.

OcHoBHasl YacTh

CornacHO WCCIIEIOBAHHIO, TPOBEJACHHOMY Y4YeHBIMH OKC(HOPICKOTO YHUBEPCHUTETA,
paboTa B HOYHYIO CMEHY YBEIMYMBACT PHUCK CepjeyHoTo mpuctyma Ha 23%, cephe3HBIX
CePACUHO-COCYAUCTHIX TTpobieM Ha 24% u ockopOieHuit Ha 5% (nuarpamma 1). JIroO60mbITHO,
YTO B TO BpeMs KaK aBTOPBI UCCIIEIOBAHMS OLEHUBAIM PUCK MOIyYEHHS IPoOIIeM ¢ CepiieM, u3-
3a paboThl B HOUHOE BPEMSI CABUT KaK « yMEPEHHBII».
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0 T T T T
heart attack problems of the insult
cardiovascular
system

Jnarpamma -1
Bo BpeMms moneta maBlneHHe B calloHE camolieTa IPUMEPHO PaBHO JABJICHHIO HA BBICOTE

2500 m Hag ypoBHeM Mopsl. [Ipu cHbKeHNN aTMOc(hepHOTO JaBJIeHUS KOJIUYECTBO KUCIOPOIa B
43




A3aMaTThIK aBUaLIUS aKaJIeMUSICBIHBIH, JKapIIbIChI Ne2(13)2019

CaJIOHE TaJaeT - 9TO OCHOBHOW (haKTOp pUCKA JUISI TOBBIIICHHUS apTEPHAIBHOTO JABICHMS,
TUTICPTOHMYECKOTO KpH3a U pa3BUTHs HH(]APKTA.

Ciydau cepie4HOro NpUCTYNa MHJI0TOB IPAKIAHCKON ABHALMH.

N3BectHo, WTO pETYysipHOE MEAMIIMHCKOE O00CIICIOBAHUE IMHUJIOTOB HOCHUT OOIMMPHBIN
xapakrep. Tem He MeHee, 3TO HE cracaeT Hac OT 110,I00HbIX Tparemil. Y 0 HON U3 BO3ZMOXKHBIX
MPUYMH JTOTO sBJsieTcs: cucteMHocTh. Kak cooOrmaer razera VZGLY AD, vacthbie caMoJieThl
B3jIeTENN U3 asporiopra Jlomoae10B0 U B3sim Kype Ha [leH3y, HO OyKBaJIbHO 4epe3 HECKOJIbKO
MUHYT ObUIM BBIHYJKJICHBI COBCPINUTH HE3AILIAHUPOBAHHYIO TOCAJKY Ha adpPoJIpOME BBUICTA.
IIprunHa 3TOr0 3aKiIro4aeTcs B TOM, YTO 3/I0pOBbe 52-JE€THEro KanuraHa Yibpuxa Pelinxapa
pe3ko yxyuiock. Bropoit ot npuzemiwicss B asponopry Jlomojenoso. K coxanenuto,
KaluTaH ymep.

DTo HEe IIepBBIN pa3 - TaKkue Tpare vy ciydajiuch panslie. Hanpumep, 27 cenrsiOps 2013
roja United Airlines Boeing-737 OTKOJIOJICS OT B3JICTHO-TIOCAJOYHOW TIOJOCHI a’3poropTa
Xprocton (mrar Texac) u BeuieTesn B Cudti, mrar BammHrToH, HO Yepe3 TpH Yaca COBEPITUIT
HE3aIUTAaHMPOBAHHYIO TOCAJAKy B aldpomopTy boiic (mmrat Aifjgaxo) B poiaM KOMaHIMpPaA
BO3JIYIIIHOTO Cy/HA. kKopabus 63-netHuit ['enpu uiepn 3aboiien cBoUM cepAneM. IT0 MECTO
3aHsUT BTOPOM IWIOT, KOTOpoMmy Iomor jpyroit nuior «lOnaiiten», KoTopblii okazaics Ha
O0OpTy, W KalMTaH THITAJICS CHACTH JIBYX Bpaued - TakyKe W3 YHCla MaccaXxupoB. Bo3MoxkHO,
MMEHHO M3-3a UX ycwmii CKuiiepH ObUT TOCTaBJICH B OOJIGHUITY €II€ KUBBIM, HO B KOHEUHOM
WUTOTE MMHJIOT, KOTOPBIH padoTtain B «lOHaliTen» B TeueHue 26 jiet, ymep.

BHe3amHas cMepTh IPOMCXOIUT HAa padOUnX MECTaxX MpeCTaBUTENEH pa3HBIX MPpodeccuii.
Onnako TUOEb MUJIOTOB HEMOCPEACTBEHHO BO BpeMsl TOJIeTa MPUBIIEKAaeT 0c000€ BHUMAHWE U
BBI3BIBAET TOBBIIIEHHYIO TPEBOTY 110 ABYM MPHYUHAM:

Bo-nmepBbIX, MUIOTHI B IPSIMOM CMBICJIE 3TOTO CJIOBA JIEPKAT B pyKaX JKU3Hb IACCAXKUPOB.
Ecnu Bomutens aBroOyca, MOTYYUBIIUN CEpAEYHBIH MPHUCTYN, MOXKET YCIETh CheXaTbh Ha
0004YMHY ¥ CcOaBUTh CKOPOCTb, TO Yy MHUJIOTa Takoi BO3MOXHOCTH HeT. Jla, Oonbiiue
MAcCaXUPCKUE CaMOJIEThl, KOTOpPHIE COBEPIIAIOT PETYJSpPHBIE peichl, 00CTYKUBAIOTCS
SKUIAXKEM, COCTOSIIIIUM KaK MUHUMYM M3 ABYX MUI0TOB. Ho uaes o Tom, 4to naitHep Haxoauics
MOJ KOHTPOJEM TOJIbKO OJHOTO TMHUJIOTa, BCE K€ JOCTaBISIET MacCakUpam OIIyTHMBbIH
muckoM@opt. CBHAECTENBCTBOM TOMY SIBIISIETCS OIIpOC, MpoBeaeHHbIH razetoit USA Today. Ha
BOMpoc: «XoTenu Obl BBI, YTOOBI Bac MH(POPMHUPOBATH O THOENIH OJHOTO W3 MUJIOTOB BAILIErO
camolieta B mojete?y», Toapko 14% oTBeTUnU «aa», ocTaibHble 86% y4acTHHUKOB ompoca -
«HeT». OgHaKo, KaK 3aMEeTHII OJIMH M3 IMacCaKUpoB peiica, BO BpeMs KOTOPOro Morud KamnurtaH,
KOT/Ia €TO CIPOCHIIN MO TPOMKOH CBSI3H, €CTh M CPea MacCaXKUPOB Bpaul, HUKTO OCOOEHHO He
BonHoBancs. [lannka Ha OopTy Hayanach TOJIBKO MOCHE TOTO, Kak MO TPOMKOMH CBsI3U ObLI 3a/1aH
cienyromuit Bompoc: «EcTh nu cpean maccaxupoB NWIOTH? Ham HyXeH KTO-TO, KTO MOXKET
JeTaThy.

MpI pemuny mpoBECTH TaKoH jke ompoc B Hallel AkageMun. Mbl peluian MpoOBECTH TaKoH
e OIMPOC Cpellu HAIlllUX MpenoiaBareneil U CTYACHTOB Hallell AKaJeMUH.

[Tocne onmpoca 127 yenoBek, TOAbKO 12 4eTOBEK OTBETUIIN «J1a», OCTANbHbBIE - 115 «HET».

Bropas mpuumHa - 310 TpeOoBaHHS K (PUINYECKOMY COCTOSIHMIO TMHIIOTa, KOTOPBIE
3HAUUTENBHO BBIIIE, YeM MPEAbSABIsAEMble K MPEACTABUTENSM MHOTHUX IPYTUX MPOQECcCHid.
Kaxnpiit cmyyait cMepTd WM BHE3AITHOTO YXYIIICHHs] CAMOYYBCTBHSI ITHUJIOTA BO BpeMs peiica

44




A3aMaTThIK aBUaLIUS aKaJIeMUSICBIHBIH, JKapIIbIChI Ne2(13)2019

MOXET MPUBECTH HaboaTeneit k Mbiciau: «UTo cyduIoch ¢ MUJIOTOM B BO3YXE, YTO Sl MOTY
OXUJAaTh OT MeHS?». [IOHITHO, Y4TO 9TO YBETUYMBACT CTEIIEHBb adpoPoOun.

B uem npuunHa mo00HBIX cliydacB B cepe TpaKIaHCKOM aBHaIin?

ABHaKOMITAHUM OOBICHSIIOT YBCIMUYCHUE HATPY3KU Ha MUJIOTOB U YXYIICHUE YCIIOBHH UX
paboThl TeM, YTO COBPEMEHHBIC aBUAJaHEPhl UCIIOJIBL3YIOT JICTAIONME KOMIBIOTephl. Bee, uTo
TpeOyeTcsi OT MUJIOTOB, - ITO CJICIUTDH 32 PabOTOM ITOTO KOMIILIOTEPA. DTO 3BYUHT HE HAMHOIO
Cepbe3HEE, UYEM BPEMSINPEIPOBOXKICHUE B WHTCpPHET-Kade, HO KIIOYCBOE CJIOBO 3/1eCh
«oTcnexuBaeTcsy. Kak ckazan oqun muiiot «Aspodrora»: «/Jla, Bce Ha KOMIBIOTEpE, HO BBl HE
MOXETE pacciadUThCs, MOTOMY YTO BCE €r0 OIEpalUK JIOJDKHBI KOHTPOJUPOBATHCS M
mpoBepsThes». [loaToMy y HAC MHOTO BpEMEHH TIOAPSI/I.

[Ipoiiaer 20-30 sner, U MacCAKUPCKHUE aABUATAMHEPHI OYJIyT YIPABISATHCS C MTOMOIIBIO
KOMaH/I ¢ 3€MJIM U UX JJICKTPOHHBIX «MO3TOBY», & TAKXKE COBPEMEHHBIX OCCIMIOTHUKOB. M x0T
9TOTO HE TMPOU3OINI0, OT MUJIOTOB TpeOyeTCsi MOKa3aTh BBIHOCIMBOCTh W HEIPUXOTIUBOCTH
OOpTOBOTO KOMIIBIOTEpa, pabOTOH KOTOPOTO OHW BBIHYKJICHBI yIrpaBisaTh. Ho sonm mHe
SIBJISIIOTCSI MAIMHAMM, TTOATOMY HEYJIUBUTEIIBHO, YTO HATrpy3KH, ¢ KOTOPHIMH KOMIIBIOTEP 0€3
TpyJia CIPaBJISICTCSI, MHOT/Ia CTAHOBSATCS HEMOCWIBHBIMHE JUISI YSJIOBEKA U JTAKE€ MOTYT NIPUBECTH
K TpexaeBpeMeHHoir cMeptu. K sTomMy cTOMT J00aBUTH U TO OOCTOSTENHCTBO, O KOTOPOM
roBopui BUIe-mipe3usieHT TnpodceorozoB BBC Poccun, 3acimyxeHHBIH paOOTHHUK TpaHCHIOpPTa
Anbdpen MamuroBckuii: «CeroHs B 3HAUUTEILHOW CTSTICHH PYKOBOJICTBO aBHAKOMITAHWH, HA
ypeM OajjaHCe HaxXOJATCS Bpayl HAXOJATCS, ONMPEAeseT MEIUIIMHCKYIO MPUTOJHOCTh JIETHOTO
skumaxa. [Tua0Thl CKpBIBAIOT CBOM OO0JIE3HHU, CTAPAIOTCS JICUUTHCS TaK, YTOOBI 3TO HE JOXOIUIIO
JI0 aBUAIMOHHBIX Bpadei, MOTOMY YTO OHHM OyAyT 00si3aHBl NMPHUHUMATH COOTBETCTBYIOIIWE
Mephl, OpaTh Ha ceOsi OTBETCTBEHHOCTH. lloydaercsl MOpOYHBIH KpPYT: MEAMIIMHE HEBBITOTHO
MTO3BOJIATH MAJIOTY IIPH3HABATHCS B CBOUX OOJIC3HSIX, © OHM CAMH OT 3TOTO HE BBIUTPHIBAOT ».

C 2014 roma B KasaxcrtaHe MEAMIIMHCKHHA TEPCOHAN, IIPOBOIUBIIHK 00CIeI0OBaHHE
MMUAJIOTOB TIepeT BBIJIETOM, BhIIBIII Oosiee 130 HapyIeHui.

[To cmoBam maxuaucmeHna Tapaca XuTyoBa, cleayeT NMOMHHTh, YTO B Cllydae, €CIH
COTPYIHHUK, HE3aKOHHO JOMYIEHHBIH K TOJIeTaM, HIPHBOJAUT K THOETM WM pPaHEHHUIO
MMacCaXUPOB, MEAUITMHCKOMY TIEPCOHATY TPO3HUT YIOJIOBHASI OTBETCTBEHHOCTbD.

[Ipencenarensy Acconuanyuu aBuanepeBo3unkoB Kazaxcrana Brmamumup KypomateHko, B
CBOIO OYepelb, MPEUIOKUT HE TOIBKO HAIOXKHUTH ITpadbl HA MEAUIIUHCKUX 3KCIEPTOB, HO U
O0CBOOOIUTH MPABOHAPYIIUTENCH OT JOIKHOCTH.

Kypomatenko Taike ckazan, uro B KazaxctaHe MHOTo Ciy4aeB, KOrja SKCIIEPTHI
MO3BOJISITH paboTaTh MUIOTaM ¢ OOJBHBIM CEpALeM, a JIIoad yMupaid. «Ha Moux riazax BTopoit
0T, YeTBEepsAKOB, MPOIISAIIHI MPEAMOJICTHYI0 KOMHCCHIO, TTOTIAT B CaMOJIET U YMEP, a IIOTOM
0Ka3aJIOCh, YTO OH IPOIIET Yepe3 METUITHHCKYIO KOMHCCHIO, He TOJBKO MTpad, HO MBI JOJIKHBI
HEMEIJIEHHO OCBOOOIUTD €r0 OT AOHKHOCTH W HHKOT/Ia HE MO3BOJIATh TAKMM OIBITHBIM Bpadam
BCTaBaTh CHOBAa. B KOHIIE KOHIIOB, OHH PHUCKYIOT XH3HBIO Troau. «Hy, xak OymeT neraTth
0OJIBHOM MHIIOT?

N3 »sTOoro CTOWT caenath BBIBOJ, YTO MPOXOXKACHHS SKCIEPTHOH KOMHCCHH IIO
Memuinuackomy moietry (MFEC) wu  mpenamoneTHo  MpoOBEpKH — HEJIOCTATOYHO VIS
MPEAOTBPAICHUS CePACUYHO-COCYANCTRIX 3a0olieBaHuii. Bpaun He Bcermga MOTYT OIPEICIHTh
PHCK CepIeYHO-COCYAMCTRIX 3aboieBanmii. KpoMe Toro, caMu MUIIOTHI JaXKe HE T0I03PEBAIOT,
YTO MOJKET C HUIMH CIIYUHTBCS BO BpeMs IOJIeTa.
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Pemenue

Penrenne cymiecTByiomero - JMCTAaHIIMOHHOE YIPABJICHUE CEpAllaMH THIOTOB B
IIPEJIIIOJIETHOE, MTOJIETHOE U IOCIIEN0JIeTHOE BpeMs. OH Oy/ieT KOHTPOJIMPOBaTh padoTy cepalia u
MPEI0TBPAINATE CEP/ICUHBIC TIPUCTYIIBI, HE TO(BEpTasi OMACHOCTH KU3HU MACCAKUPOB U CAMOTO
MTUJIOTA.

VITALPATCH - HHHOBAIIMOHHOE YCTPOMCTBO JIJII MOHUTOPWHI A
NMHIUKATOPOB 3/IPABOOXPAHEHUS. Crnemmanuctel kommanuu Vital Connect (CIIIA)
SIBIISTIOTCS co3areisivu Onocencopa VitalPatch, koTopblit MOXKET cpa3y U3MEPUTH B COOOIUTH
Bpady HECKOJILKO ITapaMeTpOB TEKYIIETO COCTOSIHUSI OpraHr3Ma MaIueHTa:

® XapaKTCPUCTUKU cep/ia (J9acToTa CepACHHBIX COKpAIECHWH U CTaOWMIBLHOCTH pabOTHI
cepana);

® PUTM JIBIXaTCIBHBIX JBMIKCHUIA,

e Temmeparypa Tena;

e TT0JI0KEHHUE TeJa MUJI0Ta B IPOCTPAHCTBE M €ro M3MeHeHue ((pukcarus majeHus);

e ITJIOTHAS JICSITEITHHOCTD;

Kpome Toro, ycTpoiicTBO OCHANICHO OTHOKAHAIBHBIM AIIEKTPOKAPIHOTPadOM H TTO3BOJISET
npoBo;uTh JKI '-ncceoBanne, KOTOpOe BpadyoM TEpeacT 1Mo TEIEMEIUITUHCKOMY KaHaly Ha
MyJIbT WIK Ha CMapTQOH. PYKOBOJCTBO KOMIAHUH-Pa3pabOTINKa 3asBISIET, YTO BCE H3MEPEHHUS
MIPOBOJITCSI B COOTBETCTBUHU € KIMHUYCCKHMH TPABHIIAMH M COOTBETCTBYIOT YCTAHOBIICHHBIM
CTaHJapTaM TOYHOCTH.

PucyHOK-2 CKpHHHHT cepiia ¢ OHOCEeHCOPOM
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Hosslif 6uocencop He MelnaeT *ku3HU muioTta. CyliecTByeT /Ba cIocoda MpUKPEIIeHUs
0/THOPA30BOI'0 HAKJIAIHOTO JATYMKA K TEIy HAllMeHTa: CHIIMKOH ¥ T'MIPOKOJUIOUI.

[IpocroTa MCIOAL30BAHUS MHHOBAIIMOHHOTO YCTpOWcTBa HE TpeOyeT BMeENIaTeNIbCTBA
HEePCOHANIA JUISL PETYJISIPHOTO IIPOBEACHUSI HEOOXOMMbIX M3MepeHuil. B ciyuae, ecim mmior
yJaJsieT OMOCEHCOP, Bpad HEME/UICHHO MOJIYYaeT yBEIOMIICHHE.

["apanTupoBaHHBIEC TPOU3BOIUTEISIMUA TOYHOCTD M JIOCTOBEPHOCTh U3MEPEHUH MO3BOJISIOT
BBISIBUTH 3a00JieBaHre 0e3 JOTOTHUTEIBHOTO 00CIIeIOBAHMS, MATOIOTHUCCKON TCHICHITMH WJIH
CHUMIITOMA Ha HaYaIbHBIX dTanax. JTo M03BOJISICT BpadaM IIPpUHUMAThL CBOCBPCMCHHBIC PCIICHMS,
HE JIOMYCKasi CEPhE3HBIX OCIIOKHEHMH, crocoOcTBYeT 6os1ee dPPEKTUBHOMY M KAUeCTBEHHOMY
JICUCHUIO.

Pucynok -3 ycranoBka Ha TeJo

HenpepbIBHBINM MOHUTOPUHT MTO3BOJIMUT YJIYUIIUTh KAYECTBO U CKOPOCTD JIEUSHHUSI MUIIOTOB.
HenaBHo xommanus-pazpaOoTUMK IMOJIy4MIa OYEpeNHOe, MSATOe MO CYeTy, MOATBEepXKIACHUE
KadecTBa BBICOKOM AP (EKTHBHOCTH HHHOBAITMOHHOTO ycTpoiictBa oT FDA (YmpaBnenue mo
KOHTPOJIO 32 npoaykTamu U jekapctBamu CIIA, VrpaBieHue mo KOHTPOIIO 32 MPOIYKTaMH U
JIeKapCTBaMH )

B cooTBeTCTBHM ¢ HOBBIM CEPTU(PUKATOM BpEMSI HETIPEPHIBHOTO MCIOIL30BAHUS (HOIIEHUE
Ha Teje muioTa) yBenuueHo ¢ 98 no 120 gacos.

3AKJIFOYEHME Hcnonb3oanue 6mocercopa VitalPatch mact mam:

® jeTaJbHOE H3yYEHHE CEepACYHO-COCYTUCTOM CHCTeMBI PAOOTHHKOB ABHAIIHOHHOMN
OTPACIH, B TOM YHCJIE IIIIOTOB H aBHATHCIIETYEPOB.

® IIpeJOTBpaIlleHHe CTHXHIHBIX OCICTBUM, CBS3aHHBIX C HapyIIeHHeM paloTHI cepjla
JIETHOTO SKHITa)Ka

® y100CTBO M KOMITAKTHOCTh OMOCEHCOpa.

Curyanus ¢ CepAeYHbIM IIPHUCTYIIOM B aBHAIIMOHHOW OTpaciId CPeAH YWICHOB SKHIIAXKa
HEpelIKa, MO3TOMY 3J0POBbE JIETHOTO SKHIAXKa JOJDKHO IMOCTOSHHO KOHTPOJIHPOBATHCS, YTO
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3apaHee MpeoTBpalacT BO3MOXKHbIe pucku. M nama pabora cocToUT B TOM, 4TOOBI CBECTH K
HYJIIO TIOBTOPEHUE TAKUX OCJACTBUH.

ClucoK HCno/Ib30BAHHBIX HCTOUYHHKOB:

1. HTTPS:/NEWS.RAMBLER.RU

2. HTTPS:/INFORMBURO.KZ

3. HTTPS:/WWW.USATODAY.COM
4. HTTPS:/TELEMEDICINA.RU
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Annotation

This article describes the using of blockchain technology to solve some problems in social
or public services. We always contact with money, work with different documents and data.
Thus, we have to contact various intermediaries, who collect, transfer and dispose money, data
and documents. Such kind of social services are potentially dangerous, for instance, bankers are
hiding with the money of clients, notaries are retroactively forging testaments and contracts,
employees of public agencies and commercial organizations use their official position for
malicious purposes. Unable to trust to each other, we resort to the help of intermediaries, who
also do not deserve any trust. In opposite, the system based on blockchain works without
intermediaries. Such systems allows us to store various sensitive data like credit history, rights of
property, records of traffic rules violation, marriages, records of financial transactions etc.. In
general, everything that can be written down on paper can be written in a blockchain with only
one difference in a blockchain it is simply impossible to substitute or forge records. In contrast to
computer security taken in a traditional sense, the notion of identification is as important here as
that of authentication. Every time a transaction or block of data is added to the chain a majority
of the network must verify its validity. In the case of a contractual blockchain, the identification
must take into account the complete person-identity-proof sequence to create legal effects.

Key words: Blockchain, ledger, entity, database, crypto-currencies

AHHOTAUA

B »aT10if cTaThe ommMCBHIBaeTCS HCIMOJB30BaHMe TexHoJoruu Blockchain mis pemenus
HEKOTOPBIX MPOOJIEM C COIMAIbHBIMH I TOCYAAPCTBEHHBIMH YCIyramu. MBI Bcerga umMeeM
JeNo ¢ JeHbraMH, W paboTaeM C pa3IuYHbIMH JOKYMEHTaMH H JaHHBIMH. [lo3TOMy MBI
BBIHY)KJIEHBI pa0oTaTh ¢ Pa3IUYHBIMHU IMOCPETHUKAMU, KOTOPBIC JalOT HaM 5TH JACHBIH, JaHHBIC
U TOKYMEHTHI. B HacTosIIee BpeMs y Hac CYIIECTBYET Al MPoOIeM ¢ COITHANBHBIME yCIyTaMH,
HampuMep, OaHKHPBI CKPBIBAIOTCA ¢ ACHBIaMH KIMEHTOB, HOTAPHUYCHI IO IICTBIBAOT 3aBEIaHUs
W KOHTPaKThl, COTPYIHHKH TOCYJAPCTBEHHBIX VUPEKIACHHH W KOMMEPUYECKHX OpraHH3aIlHid
HCIIOJB3YIOT CBOE O(HIHATbHOE IOJOKEHHE B YMBIIIICHHBIX Ielsax. Takke MBI paboTaeM ¢
Pa3HBIMH TOCPETHUKAMH, KOTOPBIE TaKXKe HE 3acTy>KHBAOT MOoBepHus. bioxdeitH pabortaer 6e3
MMOCPETHUKOB U MOYKHO XPaHHWTh JaHHBIC O BBIAAHHBIX KpEIHMTaX, IpaBax Ha COOCTBEHHOCT,
HApYIICHUH MPABUI JOPOKHOTO JABMKEHHUsI, 3aKTI0YeHHBIX Opakax. Hampumep, B 6oKk4eiiHe BbI
MOXKETe XpaHUTh 3aITUCH JACHEXKHBIX ITepeBo0B. B 00I1eM, Bce, YTO MOXKET OBITH 3allMCaHO Ha
Oymare, MOXET OBITh 3alIMCAaHO B OJIOK-IIETIOYKE ¢ €AMHCTBEHHBIM OTJIHYHAEM B OJOK-IIETOYKE,
MPOCTO HEBO3MOXXKHO HM3MEHHMTh MM TOAAENaTh 3alMCH. B OTIHYHEe OT KOMIBIOTEPHOI
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0€3011aCHOCTH, MPHUHSATOW B TPAJUIMOHHOM CMBICIE, MOHITHE MACHTH(GUKAIIMU TaK e BaKHO,
Kak u ayreHTH(ukamms. Kaxapiii pas, Korja B 1EMOUYKy J00aBisieTcsl TpaH3aKIus Wi OJ0K
JIAHHBIX, OOJBINAs YacTh CETH JOJDKHA MPOBEPATH e JocToBepHOCTh. B cimydae ¢ blockchain,
UACHTU(DUKAIMS JIOJKHA YIMTHIBATH TOJHYIO TTOCIEA0BATEIBHOCTD MACHTH(PUKAIINN JTUIYHOCTH
JUISL CO3JIaHMs! TPABOBBIX TTOCIICICTBAN.

Kinouesnble ciioBa: biiokueitn, perucrp, 6a3a JaHHbIX, KPUIITOBAIIOTHI

Tycinikreme

Maxkarnasa keibip 9JIeyMETTIK HeMece MEMJICKETTIK Kpi3MeTTepsi memry yiria Blockchain
TEXHOJIOTHSICHIH TailayiaHy YCHIHBIIA 6. bi3in oMipiMi3 Tikenel aknragap MEH KyXKaTTapMeH
OaitmanbicThl. by Oi3/1iH OCHI aKina KapakaThlH, Ky)KaTTap bl ’KOHE JaHaiapabl OSpeTin opTypiti
ajaMJIapMeH Oaiiylanbicy Kepekririmizai Oungipeni. Kazip Oi3fiH oneyMeTTIK Mocenenepie
KOITEIeH KUBIHJBIKTAp 0ap, MbIcajibl, OaHKUpJICP KIMCHTTEP/IH JICHCAYJBbIFbIHA Kayill
TOHJpE/Il, HOTAPHYCTAp PETPOAKTHBTIK KEIICIM Kacaljbl, MEMJCKCTTIK MEKEeMelep MEH
KOMMEPITUSUTBIK YHBIMIAPIBIH KbI3METKEpIICpl O3/CpiHiH 3USTKEPIIK MEHIIK HBICAHAAPBIHIA
KOJJIAaHBLIATBIH pecMM MopTebeciH Taiijananaabl. bipak Oiok4elHie KOCAIKBl JCIIajIChI3
KYMBIC ICTEH/II XKOHE aKImaiai KPeJAUTTEP, MEHIMK KYKBIFBI, KO KO3FaIbIChI epeXeciH Oy3y,
Heke Oo¥bIHIIA JepekTepAi cakrayra Oomansl. Karasra jkasyra OonaThiH OapiibIK MYMKIH
nepekrepai, OIok-Ti30ekke kazyra 0oianbl, TeK Oip apTHIKIIBUIBIFEI OJIOK-Ti30CKTE Ka3z0aHbI
©3TepTyre HeMece aybICThIpyFa Oonmaiapl. JlocTypiri MarbiHa a KOMITBIOTEPITIK Kayilci3JiKTeH
AMBIPMAIIBUIBIFBI, COMKECTCHIPY YFBIMBI TYHHYCKAJIAHJBIPY CHUSKTHI MaHbI3Ibl.  OpOip
TpaH3aKIUs HeMece JepeKTep OJIOThI Ti30ere KOCBUIFAH CalbIH JKEINHIH KONMIUTri OHBIH
JKapaMIbUTBIFBIH TeKcepyi kepek. [1lapTTeik blockchain xarmaiibiama, colkecTeHIIPY KYKBIKTHIK
acepJiep *acay YIIiH TOJBIK ajJaM-KeKe OaChIH KyoJIaH/IBIPAThIH TO3IM/II TI30€TiH eCKepyi KaXKeT.

Tyiiin ce3aep: briokyeiin, 6J0K-Ti30eK, JIepeK, KPUIITOBATIOTA

INTRODUCTION

Cryptographic payment systems based on the Blockchain technology started to emerge
after the concept was described in a white paper written by the creator of Bitcoin, Satoshi
Nakamoto, in 2008. Bitcoin was a first decentralized cryptocurrency powered by its users to
ensure trust in transactions and network security, and it had to overcome certain challenges
before being widely recognized and adopted.

The purpose of the article is to identify and analyze challenges that cryptocurrencies may
face, taking Bitcoin as the main example. The article will focus on security challenges and
challenges that might emerge during cryptocurrency adoption phase.

Architectural challenges

Since the main purpose of Bitcoin was to create a decentralized payment environment,
one of the main advantages of Bitcoin over traditional currencies is absence of central regulating
authority or middlemen. Payments in such environment need to be done between two consenting
parties without the involvement of a trusted third party. As a first security frontier, the trans-
action has to be signed with the owner’s private key. This proves the fact of payment and ensures
that trans-action cannot be altered in the future [4].

To finalize payment, the transaction has to be added to the Bitcoin block chain, and that
is where the distributed consensus mechanism comes into action. Bitcoin distributed consensus
system “enforces a chronological order in the block chain, protects the neutrality of the network,
and allows different computers to agree on the state of the system. To be confirmed, transactions
must be packed in a block that fits very strict cryptographic rules that will be verified by the
network. These rules prevent previous blocks from being modified because doing so would
invalidate all following blocks™ [4].
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The system uses the concept of proof-of-work to is-sue new coins and record past
transactions at the same time, thereby incentivizing users to use computing powers of their
machines to “mine” bitcoins. The computing resources are used to solve a difficult cryptographic
problem, and whoever solves it first is allowed to generate new coins and record pending
transactions onto the Blockchain network. The more computing power a user possesses, the
higher the chance of solving the puzzle. However, note that the user with the highest computing
power is not guaranteed to solve the puzzle, since the chances of solving the puzzle are
distributed proportionally to computing power of bitcoin miners (users who try to solve the
puzzle). According to theoretical foundation of Bitcoin, the best way to solve the puzzle is to
randomly guess, so the deciding factor in solving it is the number of guesses per unit of time,
which is proportional to computing power. This mechanism ensures that no individual party can
control what gets saved on the block chain [1].

Each new block has to contain the cryptographic has of the previous block. This way, the
chain of blocks can tracked down to the very first block. Changing any piece of data in any block
in the block chain will result into breaking cryptographic integrity, which can be immediately
known to all nodes on the system.

Block Block
—e Prey Hash homee b Prayv Hash Monce
| | [ = || .. | | m | [ || .. |

Figure 1. Example of blocks containing hashes of the previous blocks [1]

Security issues

While the implementation of Blockchain based cryptographic currencies is justified by
research, such systems might still have wvulnerabilities. This section will discuss possible
vulnerabilities of such crypto-currencies and methods to prevent malicious attacks.
Record hacking, that is, making unauthorized changes in Blockchain blocks, would require
overwriting some amount of consequent blocks. The computing power needed to change that
amount of blocks grows exponentially with the length of the Blockchain to be changed [1]. That
means, if an attacker wanted to change a substantial number of records, it would only be possible
with an immense computing power [3].

Double spending attack is, as its title suggests, spending the same coin two or more times.
Receiver of the payment needs to confirm validity of the transaction by checking the Blockchain,
so the attacker needs to wait for the transaction to be registered on the block-chain for the first
receiver to confirm. Then, if the at-tacker alters the original Blockchain blocks to make further
transactions using the same coin, other receivers would be able to verify validity of those
deceiving trans-actions. As in record hacking, this attack also involves altering the Blockchain
records with the length of the altered chain of one block. This makes it more realistic to conduct
this attack than trying to alter a long chain of blocks [3].

The previous two attacks are commonly known as “51% attacks™, since it would require
attackers to have more than 50% of computing power of the entire block-chain network to
realistically conduct those attacks due to the architecture of bitcoin network. As researchers state,
the chances for attackers to break the Bitcoin are virtually zero, since it has grown into a very
large net-work. However, it is totally possible to conduct a 51% attack against a younger and
smaller payment system based on the same paradigm [3].
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Following are the results of the calculation of probability of the attacker catching up, as
provided by Nakamoto (2008) [1]:

p = probability an honest node finds the next block

q = probability the attacker finds the next block

qz = probability the attacker will ever catch up from z blocks behind

N if p=q|

g___l[qu}__ if p>q|

Then, the probability of the attacker catching up would be

; k ;_'1" . R
]—Z A L' I:l—{qa";}.]i' “]
k=0 k

A=z 4

where P

This probability drops exponentially with z, and the attack also requires q to be large
enough, i.e. the attacker having large enough computing power, comparable with the rest of the
network. As was stated above, smaller cryptocurrencies are much more prone to these types of
attacks, and the larger ones are relatively safe.

While 51% attacks are directed at the entire net-work, attacks such as eclipse attacks are
directed at single network nodes. Eclipse attack utilizes bitcoin proto-col, which assumes no
cryptographic authentication between nodes and each node is only connected with several other
randomly selected nodes, not the entire set of nodes on the network. This opens up the
vulnerability where the attacker controls only those several nodes, and thus monopolizes all the
incoming and outgoing traffic of the victim. This can lead to different unfavorable consequences
for the victim, such as seeing non-original version of block chain or wasting computing power
mining coins without a chance to success [5].

Heilman et al (2015) simulated two types of attacks: “(1) infrastructure attacks, modeling
the threat of an ISP, company, or nation-state that holds several contiguous IP address blocks and
seeks to subvert bitcoin by attacking its peer-to-peer network, and (2) botnet at-tacks, launched
by bots with addresses in diverse [P address ranges™ [5].

As Heilman et al (2015) state, other attacks can be performed on top of the eclipse attack:

Engineering block races. A block race condition is when multiple miners discover
blocks simultaneously. In a block race, only one block will become a part of block chain, and
miners which have discovered other blocks receive no reward. The attacker can prevent the
blocks discovered by eclipsed miners from reaching the main block chain, so that the victims
would waste their computing resources without a chance for reward [5].

Splitting mining power. Eclipsing some fraction of the network makes it more probably
to launch 51% at-tack on the rest of the network [5].

Selfish mining. The attacker increases his chances for reward by not showing discovered
by him blocks to eclipsed miners. Eclipsed miners work on their version of block chain and
therefore chances for the attacker to discover new blocks in the original block chain are in-
creased [5].

0-confirmation double spend. This attack exploits merchants who provide goods to
customers without seeing a confirmation of transaction on block chain. If such merchants is
eclipsed, malicious customer can spend the same coin twice: in original block chain and in the
eclipsed version of block chain. Since the merchant cannot access nodes in the original network,
first transaction will be added to the block chain, and the merchant will not receive the money

[5].
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N-confirmation double-spend. If the merchant re-quires transaction to be confirmed in a

block of depth N —1 in the block chain to send the goods, the attacker can send this transaction to
eclipsed miners, which will add the transaction to the eclipsed version of the block chain. The
attacker can then show this version of the block chain to the merchant and receive the goods,
while retaining his money on the original version of the block chain [5].
Traditionally, to prevent eclipse attacks it is recommended to disable incoming connections or
pick outgoing connections only to whitelisted miners. However, this undermines the ideology of
decentralized peer-to-peer payment system, so eclipse attack prevention techniques should be
implemented on the protocol level [5].

Adoption challenges

To make a cryptocurrency widespread and trusted, solving technical problems is not
enough — there are other things to consider. This paragraph will discuss what could prevent
cryptocurrencies from becoming widely adopted, taking Bitcoin as an example.

As Luther (2015) claims, the largest preventer of adopting Bitcoin is the incumbent-moneys
problem. There are certain costs associated with switching from incumbent monies to Bitcoins —
network effects, government sponsorship and legal-tender status.

As stated by Shapiro and Varian (1999), “Network effects occur when the value of a product or
service increases according to the number of others using it” [6]. Incumbent monies are entirely
adopted by general public, which cannot be said about cryptocurrencies, so cryptocurrencies
have to offer something substantial to justify switching to them [2].

Incumbent monies are also sponsored by government, which uses them as an instrument

to meet its strategic objectives. Governmental support also makes incumbent monies more
trusted for people. In addition to that, cryptocurrencies usual lack legislation built around them,
and they usually do not have a legal status of currency. Moreover, governments of some
countries even banned cryptocurrencies. Therefore, the cost of switching to cryptocurrencies is
currently high [2].
The other issue with cryptocurrencies is that there are many of them. Cryptocurrencies provide
different functionality and compete with each other for the user base [2]. Variety of
cryptocurrency types does not have a positive impact on the number of users of each, which
impedes their perceived value due to network effects.

Despite all of the above, Luther (2015) predicts: “The Blockchain technology will be
widely adopted to process digital payment. Bitcoin and other crypto-currencies, to the extent that
they survive at all, will likely function exclusively as niche monies. Bitcoin or some other
cryptocurrency might function as more than a niche money in countries with especially weak
currencies, even though these countries would seem to pose the greatest regulatory risk to
bitcoin™.

CONCLUSION

To conclude, the new technology of Blockchain is very relevant and widely used. This
reliable and open technology will soon change our life. This article reviewed challenges that
might arise on every step of integrating decentralized peer-to-peer cryptocurrency into our daily
lives. It discussed implementation details and problems, security issues along with ways to
overcome them, and challenges that might arise during the cryptocurrency adoption phase.
Despite the possible challenges, cryptocurrencies might still shape the future of digital payments
and create their own niche.
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Annotation

The sigma-1 receptor (SiglR) is an endoplasmic reticulum chaperonin that is attracting
tremendous interest as a potential anti-neurodegenerative target. While this membrane protein
is known to reside in the inner nuclear envelope (NE) and influences transcription, apparent
SiglR presence in the nucleoplasm is often observed, seemingly contradicting its NE
localization. We addressed this confounding issue by applying an antibody-free approach of
electron microscopy (EM) to define SiglR nuclear localization. We expressed APEX2
peroxidase fused to SiglR-GFP in a SiglR-null NSC34 neuronal cell line generated with
CRISPR-Cas9. APEX2-catalyzed gold/silver precipitation markedly improved EM clarity and
confirmed an apparent intra-nuclear presence of SiglR. However, serial sectioning combined
with APEX2enhanced EM revealed that SiglR actually resided in the nucleoplasmic reticulum
(NR), a specialized nuclear compartment formed via NE invagination into the nucleoplasm. NR
cross-sections also indicated SiglR in ring-shaped NR membranes. Thus, this study
distinguishes SigIR in the NR which could otherwise appear localized in the nucleoplasm if
detected with low-resolution methods. Our finding is important for uncovering potential SiglR
regulations in the nucleus.

Keywords: the sigma-1 receptor, APEX2-enhanced electron microscopy, nucleoplasmic

reticulum, nuclear envelope, serial sectioning
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AHHOTAIIUS

Penenitop curma-1 (SiglR) mpencrapiser coboif TIAEPOHMH SHAOMIA3MATHYESCKOTO
PEeTUKYJIyMa, KOTOPBIA TIPUBJIEKAET OTPOMHBIA HMHTEPEC B KA4EeCTBE TOTEHIIMAIBHOU
AHTUHEH PO IereHepaTUBHOM MUIIIEHU. XOTsI U3BECTHO, YTO 3TOT MEMOpaHHBIN OEJIOK HaXO IUTCs
BO BHYTpeHHe# syiepHoit obosiouke (NE) M BiMsieT Ha TpPaHCKPUIIIMIO, YacTo HaOI0J1aeTCst
sBHOC TpucyrcTBHe SiglR B Hykieomnazme, 9YTO, MO-BHIUMOMY, MPOTHBOPEYHAT €TO
nokasmzaimu NE. Mbl penmim aTy CllokKHYHO I1IpoOJieMy, IIPUMEHUB METOJ[ JIEKTPOHHON
MuUKpockormn (OM) 0e3 anTUTen Ui OmpeeicHHs siaepHOd Jokammsanum SiglR. Mer
skcpeccupoBasin niepokengazy APEX2, cmutyio ¢ SiglR-GFP, B HelipoHabHON KIIeTOYHOMN
muarn SSCIR-null NSC34, crenepupoBannoit ¢ nmomonibio CRISPR-Cas9. Karanmsupyemoe
APEX?2 ocaxnenue 3050Ta / cepedpa 3aMETHO YAYUIIUAIO TPO3PAYHOCTE DM W TOITBEP/IHIO
sSBHOEC BHyTpusijiepHoe mpucyrcerBue SiglR. Tem He Menee, MOCIEI0BATEIBHOC CCUCHHUE B
coueranuu ¢ APEX2-ycunenno#t DM BeisiBWI0, uto SiglR  ¢aktuueckn waxogmics B
Hyksleoluiasmaruueckoir  ceru  (NR), crenuaaM3upoBaHHOM — SJIEPHOM — KOMIIAPTMEHTE,
oOpazosannom uaBarnnarmeit NE B nykieorurazmy. Ceuennst NR Taxxke ykaspiBaroT Ha SiglR B
KoubieBbIXx NR memOpanax. Takum oOpazom, sto mccienoBanne pazmmdaet SiglR B NR,
KOTOpbI B IPOTUBHOM cilydyae MOT Obl Ka3aTbCs JIOKAJIM30BAHHBIM B HYKJIEOIJIa3Me, €Clid
oOHapy)XeH METOJlaMU HM3KOTOo paspemieHus. Hamr BbIBOA BakeH Uil PacKpbITHS
MOTCHIMATBLHBIX TIpaBmil Sigl R B syipe.

KinoueBble ci1oBa: penentop curma-1, siekTpoHHas MUKpockonus ¢ yeuienneM APEX2,
HYKJICOTUTa3MaTHUIECKUM PETUKYIIYM, siiepHasi 000J1049Ka, CepUHHBIN pa3pes.

TycinikTeme

Curma-1 pernenitoper (SiglR) - Oyir sHIOIUTa3MaNIBIK PETHKYJIYMHBIH IMANCPOHUHI, OJI
MOTEHIAIBI AHTHHEBPOICHEPATHBTI HbICAHA PETIHJE YJIKEH KBI3BIFYIIBUIBIK TYIbIpaabl. by
MeMOpaHaIBIK aKybI3JbIH 1MKi  sSAposblK  KoHBepTrre (NE) opHamacKaHABIFBI  JKOHE
TPaHCKPHUITIIUSIFA ocep eTeTiHl Oenrini, Oipak kebOiHece OHBIH Helnmeormazmachigaa SiglR Gap
eKeHIIri aHbik, Oyyn oHbIH NE-MeH noxanm3anmschiHa Kaimbel keneni. biz SiglR sapossik
JOKAJIU3AIMSICHIH aHBIKTAY YIIIH aHTHJIEHENEePCi3 ANEeKTPOHCHI3 MHUKpockonus (OM) xomaaHy
apKpUTBl OChI Kypaeiai maceneni memrTik. biz CRISPR-Cas9 kemerimen kypsutran SSCI1R-null
NSC34 neliponapik xacyina cei3birbiHaarbl SEX1R-GFP-ke APEX2 nepokcuazachiH KYUABIK.
Karanorranran APEX2 antei / xymic TyHOackl EM Menmipiirin ensyip KakcapTThl KoHE
SiglR aHBIK SAPOIBIK SAPOIBIK KATBICYBIH pacTansl. Anaiiga, APEX2 xakcapteuiran DM-meH
KatapiacTeIpbUTFaH KuMa, SiglR ic Xy3iHge HykiIeomnasManblK peTukyrymaa (NR),
HykieomiasMaga NE MHBaruHamusichl HOTIDKECiHAe TMaiga OoJFaH MaMaHJIaHABIPbUIFAH
SIIPOTIBIK O6TIM/Ie OpHATACKAHABIFBIH aHBIKTaAbl. NR KiManapsl COHBIMEH KaTap cakuHanbl NR
MeMmOpanantapeinga SiglR-ub1 kepcetemi. Ocburaiimma, Oyn 3eprrey SiglR men NR-mi
aXbIpaTajpl, erep oJiap TOMEH IICHIIMMEH aHBIKTalICa, HYKJIeOoIUIa3Mala JIOKATU3alUsIaHybl
MYMKiH. Bi31iH TyXbIpbIM sapoaarsl Sigl R sIKTHMAT epekenepid aHbIKTay YIIIiH MaHbI3 IbI.

Tyitin ce3mep: curma-1 pemenTopsl, KymelTyi 6ap 3mekTpoHabl MUkpockonuss APEX2,
HYKJICOTIIa3MaNbIK PETUKYIYM, SAAPOJIbIK MEMOpaHa, CepUSIBbIK 00IIiM.

INTRODUCTION

The sigma-1 receptor (SiglR) had long been deemed an orphan receptor or mistaken as an
opioid receptor subtype [1]. Later studies revealed SiglR is unique: 1) It has no homolog in
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mammalian genomes [2]; 2) its structure is like no other[3]; 3) it represents a new class of
signaling modulator [4, 5] whose functions may not be apparent until challenged with stress [1,
6-8].

Sig1R mutations are linked to familial amyotrophic lateral sclerosis (ALS) [9, 10]. Studies
with animal models support a protective role of SiglR in major neurodegenerative diseases,
including Parkinson’s [11], Alzheimer’s [12], ALS [13, 14], as well as retinal degeneration [7, 8,
15-17]. Thus, SiglR is a probable therapeutic target. There are hundreds of SiglR-binding
compounds [18] with some in clinical use [19, 20] or trials [21, 22]. Moreover, the newly
reported SiglR crystal structure [3] opens a way for optimizing SiglR drugs for therapeutic
development. However, likely due to the lack of homologs, the molecular mechanisms
underlying SiglR functions are poorly understood, impeding SiglR-targeted therapeutic
development.

SiglR has been characterized as a molecular chaperone [4]. Studies showed that SiglR
resides not only in the endoplasmic reticulum (ER) membrane but also in the nuclear envelope
(NE) [4, 23]. Our recent electron microscopic (EM) investigation revealed that SiglR in retinal
neurons is predominantly distributed in the outer and inner NE membranes [24]. Most recently,
Tsai et al. reported that SiglR modulates chromatin remodeling and transcription via the
interaction with an inner NE protein [25]. Hence, SiglR-associated nuclear regulation has
emerged as a new frontier of investigation in the elucidation of Sigl1 R molecular function.

It is also important to note that in many immunocyto/ histochemical studies SiglR has been
frequently detected inside the nucleus. For example, in a recent report, immunohistochemistry
with postmortem brain tissues of multiple neurodegenerative diseases showed inclusionlike
SiglR immunopositivity inside the nucleus [26]. Given that SiglR is a membrane protein and
there is no prominent membrane structure in the nucleoplasm, the apparent presence of SiglR
deep inside the nucleus seems to contradict its thus-far identified localization in the membranes
of NE and ER. Thus an intriguing question arises as to what is the precise SiglR intra-nuclear
localization.

To obtain unambiguous evidence, we applied the APEX2 technology [27, 28]. This recently
developed technology proved powerful for ultra-structural studies [29], and indeed substantially
improved our ability to distinguish SiglR subcellular localization. We found that the apparent
SiglR presence inside the nucleus resulted from its localization in the nucleoplasmic reticulum
(NR) which are NE invaginations deep into the nucleus, rather than from a presence in the
nucleoplasm. This clarification provides new insights potentially important for deciphering the
SiglR function in regulating nuclear activities.

RESULTS

Generation of a SiglR-APEX2 expression cellular model in a Sigl R-null background

APEX is a peroxidase originally engineered for use in high resolution electron microscopy
(EM) [28]. Typically, APEX is fused to a protein of interest and expressed in cells. Fixed cells
are incubated with diaminobenzidine (DAB) and H,0,. Catalyzed by APEX, polymerized DAB
deposits recruit electron-dense osmium thus producing local EM contrast (diagramed in Figure
1A). Alternatively, the APEX fusion protein can also be expressed for proximity-dependent
biotin labeling of neighboring proteins [27] followed by visualization via fluorescence
microscopy (Figure 1B).

To study subcellular localization of SiglR via APEX-enhanced EM and APEX-catalyzed
proximity biotin labeling, we chose the second-generation enzyme (APEX2) developed in the
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Ting 1ab[27]. APEX2 is small (27 kDa), monomeric, and free of disulfide bonds and thus stable
in various intracellular environments [27]. Using a SiglR-GFP vector that we previously
developed, we created constructs of Sigl R-GFP-APEX2 to express the full-length SiglR protein
fused to APEX2 (Figure 1A), and Sigl RN80-GFP-APEX?2 with an N-terminal SiglR fragment
fused to APEX2 (SigIRN80, i.e., amino acids 1-80, Figure 1C). GFP was included to monitor
fusion protein expression and as an alternative indicator of Sig1R subcellular localization.

In order to express the SiglR-GFP-APEX2 fusion protein in a homogeneous cellular
background, we generated a SiglR-null NSC34 neuronal cell line using the CRISPR-Cas9
technology. To knock out SiglR from NSC34 cells, we chose a genome-editing approach using a
lentiviral vector expressing Cas9 and a SiglR sgRNA. Single clones of SiglR knockouts were
selected, and verified by Western blotting for depletion of the SiglR protein (Figure 1D). In
subsequent experiments, we used single clone D2 with clear loss of SiglR immunoreactivity. A
Sig1R-null ARPE19 cell line (Figure 2) was also generated using this method.

APEX2 proximity biotin labeling indicates Sig1R inside the NSC34 cell nucleus

To reproduce the previously reported immunodetection of SigIR in the nucleus[26, 30], we
immunostained endogenous SiglR in wild type NSC34 cells. As shown in Figure 2A, SiglR-
positive staining is clearly visible in the nucleus. To exclude the possibility that the SiglR
immunoreactivity inside the nucleus results from a non-specific antibody effect, we next
determined SiglR subcellular localization via fluorescence imaging of the SiglR-GFP fusion
protein without the need to use an antibody. We transfected NSC34 cells with the Sigl R-GFP-
APEX?2 fusion construct and then performed fluorescence microscopy. Like the endogenous
SiglR protein detected by immunostaining, SiglR-GFP-APEX?2 visualized by GFP fluorescence
was found in a tubular intra-nuclear structure (Figure 2B). This experiment also indicates that the
distribution of overexpressed SiglR protein in subcellular compartments was similar to that of
endogenous SiglR.

To further confirm this observation, we next applied APEX2 proximity biotin labeling [27],
a technique which illuminates SiglR localization via a mechanism distinct from the first two
approaches. The NSC34 cells transfected with the SiglR-GFP-APEX2 fusion construct were
exposed to biotin-phenol and then H,O, The basic principle is that catalyzed by the APEX2
peroxidase activity, the proteins next to APEX2 (and hence SiglR) are labeled by biotin which
can then be visualized using fluorescently labeled streptavidin (see Figure 1B). As shown in
Supplementary Figure 1, fluorescence from the Cy3 label in streptavidin (red) appeared only in
the Sigl RGFP-APEX?2 transfected cells exposed to both biotinphenol and H,O,, illustrating the
superior specificity of this method. Neither of the controls, i.e., un-transfected cells, or
transfected cells treated with only H,O, or biotinphenol, displayed detectable red fluorescence.
Moreover, red fluorescence and green fluorescence (from Sigl RGFP-APEX?2) overlapped well
(Supplementary Figure 1), validating the method of APEX2 proximity biotin labeling for
subcellular localization of SiglR. Importantly, using this method we again observed the SiglR
presence in the nucleus (Figure 2C). In order to examine whether the observed nuclear
distribution of SiglR is NSC34 cell typedependent, we transfected a Sigl R-null ARPE19 retinal
pigment epithelium (RPE) cell line with a SiglR-GFP (no APEX2) fusion construct. While
SiglR localized by GFP fluorescence was found predominantly in the NE and the ER network,
its intra-nuclear distribution was also observed (Figure 2D). Taken together, the results from
three different fluorescence imaging approaches and two distinct cell lines consistently revealed
SiglR distribution in the nucleus.
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APEX2-enhanced gold-particle EM shows SiglR residing in the ER at the ER
/mitochondria contacts with unprecedented clarity

Fluorescence microscopy is typically limited by two prominent shortcomings. First, the
resolution is too low to provide detailed information of precise subcellular protein localization.
Second, the multi-plane imaging depth may produce false-positive SiglR signal in the nucleus.
We therefore opted to use an APEX2-based strategy, which has been recently advanced by
Ting’s group and proven powerful for enhancing EM [29]. As diagramed in Figure 1A, in the
presence of H,O,, APEX2 (fused to SiglR) catalyzes DAB polymerization and subsequent
osmium precipitation and locally produces EM contrast [27]. We further improved this antibody-
free EM method by applying silver/gold precipitation (Figure 1A and Supplementary Figure 2).
gold precipitation generated sizable EM dots that render SiglR localization highly visible.

Using this method, we observed Sigl1R-indicative EM dots predominantly in the ER and the
NE (Figure 3), an expected result based on previous reports [4, 23, 24]. We also found Sigl1R-
indicative dots in the ER membranes that juxtaposed with mitochondria readily identified by
their clear membranous cristae. These ER/mitochondria contacts presumably represent
mitochondria-associated ER membrane (MAM), a site where SigIR is known to reside and play
an important role in mitochondrial homeostasis [4]. We were not able to detect SiglR in the
plasma membrane in our experimental setting, although SigIR has been suggested to relocate to
the plasma membrane under certain circumstances [31]. Instead, we observed SiglR-indicative
APEX/EM dots at the ER sites that juxtapose with the plasma membrane (Figure 3C), namely,
subsurface cisternae, consistent with our previous immuno-EM results visualizing endogenous
SiglR in neurons [24, 32, 33]. Taken together, the known SiglR localizations in the NE, ER and
subsurface cisternae validate the effectiveness of the APEX2-based strategy for ultra-structural
study of SiglR. In addition, our use of this APEX2/gold-particle EM approach has produced
unprecedented clarity of the SiglR subcellular localization and permitted its visualization even at
ER/mitochondria contacts.
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Figure 1: Diagrams of the APEX2 strategy for SiglR localization and generation of the SigIR knockout
NSC34 cell line with CRISPR-Cas9. (A) Diagram of APEX2-enhanced gold particle EM. APEX2 is fused to the
C-terminus of SiglR-GFP and expressed in NSC34 cells. In the presence of H202, APEX2 catalyzes
polymerization of DAB which reacts with osmium to produce precipitates that increase EM contrast, or reacts with
silver nitrate and gold chloride resulting in easily visualized larger electron-dense aggregates or particles. The SiglR
topology is drawn based on the conventional two-transmembrane model [1]. (B) Diagram of APEX2catalyzed
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proximity biotin labeling. APEX2 converts biotin-phenol into oxidative radicals which covalently inserts into
proteins in close proximity (protein x). Biotinylated proteins can be visualized by fluorescently labeled streptavidin
revealing SigIR localization. (C) Diagram showing GFP-APEX2 fused to the C-terminus of Sigl RN80 (amino acids
1-80), which is proposed to be on the cytosolic side of the ER membrane [1, 3]. (D) Identification of effective SiglR
sgRNAs and selection of SiglR KO NSC34 cell single clones. Cas9-positive cells were enriched with 1 pg/ml
puromycin for 7 days. Cells expressing sgRNA No.1 were serially diluted and expanded for single clone selection.
EV: empty vector.

Endogenous Sig1R Sig1R-GFP-APEX2

APEX2 biotin labeling Sig1R-GFP

Figure 2: Different fluorescence microscopy methods identify SiglR inside the nucleus. (A) Endogenous
SiglR was detected in NSC34 cells by immunocytochemistry using an in-house produced SiglR antibody [40] with
confirmed minimal non-specific labeling [7, 24]. (B) SiglR-GFP-APEX2 fusion protein was expressed in a
SiglRKO NSC34 cell line (see Figure 1D). GFP fluorescence imaging indicates antibody-free SiglR subcellular
localization. (C) SiglR-GFP-APEX?2 fusion protein was expressed in Sigl RKO NSC34 cells followed by APEX2-
catalyzed biotin labeling of proteins proximal to APEX2 (and hence SiglR), whose localization was visualized via
Cy3-labeled streptavidin. (D) SiglR-GFP fusion protein was expressed in a SiglRKO ARPE19 cell line (generated
using the same method as in Figure 1D) and visualized by fluorescence microscopy. In all images, arrowheads
indicate SigIR localization inside the nucleus. Note the SiglR-positive tubular nuclear structures within the nucleus.

APEX2-enhanced gold-particle EM reveals SiglR in the NSC34 cell nucleus

Taking advantage of this APEX/EM approach, we re-examined the presence of SiglR in the
nucleus observed via fluorescence microscopy. We first conducted a traditional immuno-EM
experiment using an in-house produced SiglR antibody [7] that we previously used [24], to
detect SiglR in the RPE where no EM localization had been reported. To minimize heavy
background imposed by melanin in pigmented mice, we used eye sections from albino mice. The
EM images in Figure 4A and 4C) show SiglR-positive dots inside the RPE cell nucleus and in
the peri-nuclear ER. This is the first ultra-structural documentation of endogenous SiglR
localization in RPE cells. However, specificity of antibody-based method is subject to the
specificity of the antibody used. To eliminate this concern, we resorted to the antibody-free
APEX-based strategy. Interestingly, using the APEX2-enhanced goldparticle EM protocol, we
were able to clearly visualize SiglR-indicative, electron-dense EM dots in the nucleus of
transfected NSC34 cells (Figure 4B and 4D). Combined, the foregoing results obtained with a
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variety of approaches demonstrate that the detection of SiglR inside the nucleus is SiglR-
specific rather than artifactual.

Figure 3: APEX2-enhanced gold particle EM detects SiglR localization in the ER network and at the
ER/mitochondria contacts. SiglR-GFP-APEX?2 fusion protein was expressed in Sigl RKO NSC34 cells, followed
by cell fixation, sectioning, and APEX2enhanced gold-particle EM, as described in Methods. Shown in (A and B)
are images from different cells. Arrowheads point to examples of SiglR localization at the ER sites that juxtapose
with mitochondria which are identified by the presence of characteristic membranous cristae. Image (C) highlights
SiglR localization in subsurface cisternae (arrows). ER: endoplasmic reticulum; Ls: lysosome; Mt: mitochondria;
NE: nuclear envelope; Nu: nucleus; Pm: plasma membrane. Scale bar: 1 um in A and B; 0.5 pm in C.

Serial sectioning combined with APEX2enhanced gold-particle EM distinguishes
SiglR in the nucleoplasmic reticulum membranes of NSC34 cells

Up to this point, the presence of SiglR in the nucleus appeared real. However, we observed
that SiglRindicative dots were distributed along a trace of “tunnellike™ structure in the nucleus
(Figure 4D). This pattern of SiglR distribution prompted us to examine the possibility that
SiglR actually resides in the invaginated NE. We used a serial sectioning strategy to de-
convolute the threedimensional SiglR distribution inside the nuclear sphere. Interestingly, as the
sequential images unroll (Figure 5 and Supplementary Figure 3), the SiglR-indicative EM
signal inside the nucleus first appears as a dot (see Supplementary Figure 3) and then extends
into a tubelike structure and finally connects to the NE as an integral membrane structure
(Figure 5). As the images continue, the tubular structure “dissolves™ and changes into a small
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ring (Figures 5 and Supplementary Figure 3). Similar transformations were found in different
intra-nuclear areas. These data strongly suggested that some pockets of SiglR-residing NE
membranes invaginate to producetunnel-like structures, namely, nucleoplasmic reticulum (NR)
that extends deeply into the spherical geometry of the nucleus [34]. In support of this assertion,
reexamination of the fluorescence images in Figure 2 also reveals tunnellike intra-nuclear
SiglR-positive traces connecting to the NE, in un-transfected (i.e. endogenous SiglR
distribution) (Figure 2A) as well as in transfected cells (Figure 2B). Importantly, we also found
SiglR-indicative EM dots in some membranous ring structures inside the nucleus(Figure 6).
These membrane structures are consistent with cross-sections of NR, and appear to contain both
inner and outer membranes (Figure 6A). Particularly revealing, Figure 6C captures the anatomy
of an invaginating NE tunnel with an opening toward the cytosol, presumably an image of NR
structure in the process of being formed. In summary, these data together indicate that although
on a single plane of the nucleus SiglR may appear to reside in the nucleoplasm, in-depth
analysis of EM images obtained with various sectioning angles reveals its likely localization to
be in the NR.

Endogenous Sig1R/Immuno-EM APEX2 gold-particle EM

Enlarged

Figure 4: Both immuno-EM and antibody-free APEX2-enhanced gold-particle EM visualize SiglR
localization inside the nucleus. (A) Immuno-EM showing SiglR-positive dots (arrowheads) inside the RPE cell
nucleus. EM was performed with crosssections of albino mouse eyes. SiglR was also detected in the ER. (B)
APEX2-enhanced gold-particle EM showing SiglR localization deep inside the NSC34 cell nucleus (arrowheads).
Scale bar: 1 um. (C and D) Enlarged images of the boxed areas in A and B, respectively. The red arrow in D points
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to a tunnel-like membrane structure. ER: endoplasmic reticulum; Mt: mitochondria; Mv: microvilli; NE: nuclear
envelope; Nu: nucleus; OS: photoreceptor outer segment; Pm: plasma membrane.

Figure 5: SiglR is detected in the NR via serial sectioning followed by APEX2-enhanced gold-particle
EM. The SiglR-GFP-APEX2 fusion protein was expressed in SiglRKO NSC34 cells, followed by cell fixation,
serial sectioning, and APEX2-enhanced gold-particle EM, as described in Methods. The sequence of images is
indicated by numbers. Each panel shows a transfected cell (middle) and an un-transfected cell (left); this un-
transfected internal control showing no SiglR-indicative dots supports the specificity of the APEX2 gold-particle
EM method. The yellow, red, and green arrowheads highlight gradual changes of three NR structures. Note one NR
tubular structure eventually connect to the NE (green arrowhead, image #6). **NE invagination also occurred in un-
transfected cells. NE: nuclear envelope; Nu: nucleus; Pm: plasma membrane. Scale bar: 2 pm.

f:) % = N -~

DISCUSSION

We have produced compelling evidence to solve a long-held puzzle with regards to intra-
nuclear SiglR localization. We addressed it by coupling the APEX technology[28] to the
gold/silver precipitation method to improve EM resolution and by applying a serial sectioning
strategy to de-convolute the three-dimensional nuclear distribution of SiglR. Following the
expression of SiglR-GFP-APEX2 in a SiglR-null neuronal cell line, we attained high-quality
EM imaging that clearly indicates SiglR in the nucleus. Further analysis of serial (and cross)
sections revealed that while appearing intra-nuclear, SiglR actually resides in the NR that
projects from the NE deep into the nuclear sphere. This elucidation could not have been achieved
with traditional antibody-based EM or fluorescence microscopy.

This finding is of timely importance in light of rapidly growing interest in studying SiglR in
disease and its treatment [5]. SiglR as a unique molecular chaperone [4] regulates diverse
cellular activities [5]. such as ER stress response, channel activity, GPCR signaling, Ca’*
homeostasis, and autophagy etc. Of particular interest, Tsai et al recently identified a
SiglR/emerin interaction, presumably in the inner NE, that regulates gene expression via
chromatin remodeling [25]. Miki et al recently reported SiglR-positive intra-nuclear
immunostaining in post-mortem brain samples [26] as well as in cultured HeLa cells [30], an
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observation which was interpreted as SiglR protein aggregates entrapped in the nucleus. This is
a reasonable idea considering that a Sig]l R mutation (E102A) found in

familial ALS predisposes SiglR to aggregation [10]. However, it remains unknown what type of
membrane structure in the nucleoplasm SiglR resides in and how such an aggregate might
translocate into the nucleus.
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Figure 6: SiglR localization in the NR meﬁlbrane cross-sections detected by APEX2-enhanced gold-particle

EM.

Full-length SiglR-GFP-APEX2 (in A and B) or SiglRN80-GFP-APEX2 (C) fusion protein was expressed in
SiglRKO NSC34 cells, followed by cell fixation, sectioning, and APEX2-enhanced gold-particle EM, as described
in Methods. Images shown in A-C reveal SiglRindicative dots in the membrane of NR cross-sections. SiglR
localization is also shown in the NE membrane. Note the NE invagination in (C) forming a NR structure with an
opening toward the cytosol. ER: endoplasmic reticulum; NE: nuclear envelope; Nu: nucleus; Pm: plasma membrane.
Scale bar: 0.5 um.

The simplest interpretation of our APEX/EM data is that the SiglR protein detected inside
the nucleus resides in the NR membrane and not in the nucleoplasm. The serial-section EM
images clearly reveal the presence of SiglR along the NR tubular structure. Moreover, NR cross-
sections exhibit its double-membrane formation wherein the SiglR-indicative EM dots are
clearly visible. In fact, we previously observed endogenous SiglR (via immuno-EM) in the
invaginated NE membrane of ganglion cells in the mouse retina [24]. We did not observe here a
SiglR presence in the nucleoplasm. SiglR is a membrane-residing protein [3], but there are no
obvious membranous structures found in the nucleoplasm. Thus, it is reasonable to infer that
other than the NR there is no appropriate membrane environment in the nucleoplasm to maintain
a native SiglR protein structure. Furthermore, there is no nuclear-localizing sequence found in
the SiglR protein [2], although we cannot rule out the possibility of SiglR entering the nucleus
by “piggybacking” onto other proteins such as TDP-43 [26]. Based on our highresolution EM
data we propose that the previously observed apparent SiglR presence inside the nucleus most
likely reflects a NR localization that could not be discerned by traditional low-resolution
microscopy.
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Our finding of SigIR in the NR has important implications. Growing evidence indicates that
the NE is not simply a physical barrier separating the nucleoplasm from the cytosol [34]. The NR
network or NE invaginations are a specialized and dynamic nuclear compartment [34]. NR
expansion has been linked to aging, Alzheimer’s disease [35], and cancers. While still not well
understood, their potential roles range from transcriptional regulation, Ca®" signaling, lipid
metabolism to stress response[34]. While a SiglR modulation of transcription was recently
reported [25], the other aforementioned roles ascribed to the NR are reminiscent of well-
documented functions of SiglR [5]. A fascinating fact is that the NR network provides deep-
reaching sites within the nucleus that are capable of “conventional” NE functions [34]. These NE
sites are otherwise peripheral and inaccessible to nuclear activities, such as transcription and
nucleophagy [36]. Moreover, the NR network effectively multiplies the inner NE membrane
area, and hence provides better opportunities for inner NE proteins (e.g., SiglR [24] and emerin
[25]) to interact with nucleoplasmic machineries. In this regard, the NR is an ideal platform for
possible SiglR-associated nuclear regulation. On the other hand, since Sigl1R resides in the NE,
it is also possible that its distribution in the NR is merely a passive consequence of NE
invagination. A relatively low density of SiglR detected in the NR may reflect its differential
distribution in the NR and NE membranes. Alternatively, this may result from relatively sparse
NR in the cells that were cultured under normal conditions; there is evidence for that NR
occurrence is significantly enhanced under stress or disease conditions [35]. To delineate these
questions, more detailed investigation is required to explore SiglR functions in the NR, and may
open a new research avenue.

Another interesting question potentially addressable by the high-resolution EM technique
pertains to the topology of SiglR and localization of the SiglR C-terminal chaperonin domain
[4]. There are two major hypotheses: Model 1- Previous hydrophobicity analysis of the SiglR
sequence and experimental evidence support a model whereby SiglR contains two
transmembrane helices (linked with a cytosolic loop) and a hydrophobic C-terminal domain, i.e.,
the chaperonin domain [4]; both the C-terminal domain and the N-terminal domain (~ 8 amino
acid) reside in the ER lumen (diagramed in Figure 1A). This has been the prevailing working
model used by most researchers [1]. Model 2- Based on the SiglR crystal structure that also
specifies an N-terminus in the ER lumen followed by a single transmembrane helix with the loop
region and the C-terminal domain residing on the cytosolic side of the ER membrane [3]. To gain
information of the SiglR topology, we generated a second construct (see Figure 1C) by fusing
GFP-APEX2 to the C-terminus of the SiglR N-terminal fragment (Sigl RN80, amino acids 1-80)
that includes the N-terminal transmembrane helix and the loop domain (~33—-80). As APEX2 is
at the C-terminus of the fusion protein, the APEX2-catalyzed EM dots could reveal on which
side of the ER membrane the SiglR C-terminus resides. Our preliminary results indicate that
when APEX2 was fused to the C-terminus of the full-length SiglR (i.e., SiglR-GFP-APEX2),
the EM dots were localized predominantly on the luminal side of the ER or NE membranes
(Figure 3; Figure 6A; Supplementary Figure 4). Distinct from this result, when fused to the
SiglR cytosolic loop (i.e., Sigl RN80-GFP-APEX2, see Figure 1C), a good portion of the EM
dots were seen on the cytosolic or nucleoplasmic side of the membrane (Supplementary Figure 4,
yellow arrows). These results suggest that placing APEX2 to the C-terminus of the full-length
SiglR protein or that of Sigl RN80 led to different localizations of the fusion protein C-terminus.
The cytosolic/nucleoplasmic localization of Sigl RNSOGFP-APEX2 EM dots is consistent with
both models but luminal localization of full-length Sigl R-GFP-APEX?2 implies the presence of a
second transmembrane domain (i.e. Model 1 with two transmembrane helices), or alternatively, a
mixed insertion topology of Model 2 with a single transmembrane domain.

64




A3aMaTThIK aBUaLIUS aKaJIeMUSICBIHBIH, JKapIIbIChI Ne2(13)2019

However, we are not able to draw a conclusion due to several caveats. First, we were not
able to define the SiglR N-terminal localization because fusing GFPAPEX2 to the SiglR N-
terminus would likely disrupt the ER-targeting of the N-terminal domain which contains an ER
locating sequence [4]. Second, the arm length of the GFP-APEX?2 fusion protein linker may give
rise to flexibility leading to mislocalization of the C-terminal end. This may account for the
observation that some of the SiglRN80-GFP-APEX2 EM dots were on the luminal side,
although this localization could have resulted also from sectioning artefact. On the other hand,
flexibility of the full-length SiglR-GFP-APEX2 could have been effectively restrained by the
putative second transmembrane helix [1] (Figure 1A), as evidenced by its EM dots
predominantly localized on one (luminal) side of the membrane. In addition, since Sigl RN80 is a
half molecule, it is not known whether the expressed SiglRN80-GFP-APEX?2 fusion protein
assumes the native SiglR orientation. While final resolution of the SiglR insertion topology
must await more definitive evidence from future research, the high-resolution EM approach
described in the present work is likely to provide the answer.

New information obtained in this study was made possible by technical improvement, i.e.,
the APEX2coupled EM [27] further enhanced with our silver/gold precipitation protocol [24].
While APEX2 proved powerful to produce high-quality organelle-specific EM images[27, 29],
we tailored this technology to meet our specific need of discerning SiglR nuclear localization.
Compared to the APEX/EM using osmium (Supplementary Figure 2A), the SiglR-indicative
EM dots produced by APEX oxidation together with silver/gold precipitation (Supplementary
Figure 2B) generated unprecedented clarity of SiglR localization in the NR, NE, and ER, all
three sharing the same contiguous membrane and lumen [34]. A prominent feature of the APEX
approach is the omission of antibody, an approach circumventing common issues such as
insufficient antibody quality and nonspecific background. As such, this antibody-free EM
method of Sigl R-GFPAPEX2-catalyzed gold/silver particle formation confers unique strengths
for applications where immunoEM is problematic. A good example is RPE, which is notoriously
challenging for immuno-EM because of the heavy background associated with melanin pigments
[37]. A possible future application is to express Sigl RGFP-APEX?2 in the RPE via subretinal
delivery of a viral vector, for ultra-structural study of SiglR distribution in RPE cells.

MATERIALS AND METHODS

Animals

All animal procedures conform to the NIH Guide for the Care and Use of Laboratory
Animals. The animal protocol (M02102) was approved by the Institutional Animal Care and Use
Committee at the University of Wisconsin-Madison. All surgeries were performed under
isoflurane anesthesia (flow rate 2 ml/min). Albino mice (stock# 000058) were purchased from
the Jackson Laboratory (Bar Harbor, ME), and maintained on a 4% fat diet (8604 M/R, Harkland
Teklad, Madison, WI) and subjected to standard light/dark cycles (12 h/12 h). Animals were
euthanized in a chamber gradually filled with CO,.

Generation of APEX2-expressing constructs for Sigl R subeellular localization

To generate the SiglR-GFP-APEX2 fusion construct, the DNA sequence between the
EcoRI and BamHI digestion sites flanking the human SiglR gene (SIGMARI) was amplified by
PCR from pCl-neo- SiglR3XFLAG. The DNA sequence between BamHI and Notl digestion
sites flanking GFP-APEX2 was amplified from the plasmid pcDNA3 Connexin43-GFP-APEX?2
(Addgene, cat#49385). The amplified SiglR and GFPAPEX2 DNA fragments were then ligated
into an empty vector of pEGFP-N1 (Clontech) cleaved by EcoRI and Notl. To generate the
Sigl RN80-GFP-APEX?2 construct for expressing a partial SiglR molecule that includes amino
acids 1-80 (SiglRN80), we substituted the fulllength SiglR gene with the SiglRN80O DNA
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fragment that was PCR-amplified. The SiglR-GFP fusion construct was generated by inserting
the full length SiglR sequence into EcoRI and BamHI digested pEGFP-N1.

Cell culture

The NSC34 mouse motoneuron cell line was purchased from Cellutions Biosystems
(Westbury, NY). Human ARPE19 cells were purchased from American type culture collection
(ATCC, Manassas, VA). Both cell types were grown in 50%/50% DMEM/F12 supplemented
with 10% fetal bovine serum (FBS) and 1 x penicillin/ streptomycin (final 100 pg/ml) at 37°C in
5% CO,.

Knockout of SiglR in NSC34 and ARPE19 cells via CRISPR/Cas9

To generate SiglR knockout NSC34 and ARPEI19 cell lines, a CRISPR/Cas9 genome-
editing approach was used, as described in our previous report[38] with minor modifications.
Briefly, 3 CRISPR single-guide RNAs (sgRNAs) targeting the SiglR gene (Sigmarl) were
chosen. Targeted sequences for the NSC34 mouse cell line: 5'-TGATCCAGGCCGCCTGGTTG-
3, 5-CGTGGGCCGCGGGACGGCGG-3' and 5-GCAGC TTGCTCGACAGTATG-3'.
Targeted sequences for the ARPE19 human cell line: 5-GGCCTTCTCTCG TCTGATCG-3', 5'-
TGACCCAGGTCGTCTGGCTC-3', and 5-GTGGGCCGTGGGCCGGCGGT-3". Cloning of
sgRNAs into lentiCRISPR v2 and lentivirus production were performed as reported [39].
Lentivirus was packaged as we previously reported [38]. The cells were transduced with
lentivirus for 3 days, then treated with 1pg/ml puromycin for 1 week. Single clones were picked
after serial dilution and expanded.

Western blotting to verify knockout of the SiglR protein

Immunoblotting was performed as described in our previous publications [38]. Briefly,
protein concentrations of cell lysates were determined using a Bio-Rad DC™ Protein Assay Kkit.
Proteins of 50ug from each sample were separated by 12% SDS-PAGE and transferred to a
PVDF membrane (Millipore). After blocking, the PVDF membrane was incubated with a mouse
anti-Sigl R antibody (sc-13705, Santa Cruz, 1:100 dilution) or a mouse anti-B-actin antibody
(A2228, Sigma-Aldrich,1:5000 dilution). After incubation with an HRP-conjugated secondary
antibody (goat anti-mouse, Jackson ImmunoResearch Inc., 1:5000 dilution), specific protein
bands on the blot were visualized by applying enhanced chemiluminescence reagents according
to the manufacturer’s instructions (Pierce, Rockford, IL) and then recorded with a LAS-4000
Mini imager (GE, Piscataway, NJ).

Immunocytochemistry for Sigl R subcellular localization

Coverslips (Fisher #12-545-82) were pre-cleaned overnight in Aqua Regia, rinsed three
times with double distilled H,O and stored in 100% ethanol. On the day of seeding, coverslips
were placed into each well of a 24well cell culture plate (Costar #3524), dried and coated with
0.01% poly-L-ornithine (Sigma-Aldrich #5666) for 30 min, rinsed 3% with double distilled H,O,
10 min each time, and then aspirated and dried under UV illumination.

NSC34 cells were split to 1,000 cells/coverslip and grown in a 37°C incubator with 5% CO,
for 72 h in DMEM supplemented with 10% (vol/vol) of cosmic calf serum (HyClone #SH30087-
03) and a 1x non-essential amino acid solution (Sigma-Aldrich #M7145) to reach a well-spread
morphology and 70-80% confluence. Cells were briefly rinsed (30s) twice in 1x DPBS with
CaCl, and MgCl, (100 pg/ml) and fixed for 15 min with a sterile-filtered 1x DPBS solution
containing 3.7% paraformaldehyde (PFA) and 0.02% picric acid, pH 7.4. After fixation, cells
were rinsed 3% with 1x PBS, quenched with 100 mM glycine in 1x PBS for 3 min, rinsed 3x
again with 1x PBS each for 3min, and then permeabilized with 0.1% Triton X-100 for 3 min.
Blocking reagent (10% normal goat serum, Biomeda # ES1028) with 0.1% Triton X-100 was
applied for 15 min. Cells were incubated with the in-house produced rabbit polyclonal SiglR
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antibody [40] for 1h and rinsed 3x with 1x PBS containing 0.1% Triton X-100. The secondary
antibody, Alexa594conjugated goat-anti-rabbit Fab (ThermoFisher #A-11072) was incubated
with the cells for 1h. The cells were rinsed 3" with 1x PBS (0.1% Triton), twice with 1x PBS
only, stained with 300 nM DAPI for 5 min, rinsed 3x again with 1x PBS each for Imin,
aspirated, and then embedded into Prolong Gold mounting media (ThermoFisher #P36970),
dried overnight, and fixed to the glass slide using clear nail polish (Electron Microscopy
Sciences # 72180). Images were taken under a 100x objective, with a Nikon Eclipse Ti inverted
microscope, or an Andor Revolution XD confocal microscopy system.

APEX2-catalyzed proximity-dependent biotin labeling for Sig1R subcellular
localization

NSC34 cells were grown as described above and transfected with the SiglR-GFP-APEX2
or SiglRN8OGFP-APEX2 fusion construct using Lipofectamine2000 (ThermoFisher). After
transfection for 24 h, the culture was changed to normal growth medium and cells were
incubated with 500 uM Biotin-Phenol (AdipoGen Life Sciences) for 30 min and then with 1 mM
H,0, for Imin only. The reaction was stopped with a quencher (10mM Sodium Azide, 10 mM
Sodium Ascorbate, 5 mM Trolox in 1x DPBS). Cells were washed immediately, fixed in 4%
PFA for 20 min, washed again, and residual aldehyde residues were quenched in 20 mM Glycine
for 10 min. After another wash, cells were permeabilized with 0.1% TritonX-100 for 20 min and
then incubated with Cy3congugated streptavidin (Biolegend #405215, 500 ng/ ml) for 1h for
detection of proteins that were in close proximity to SiglR and hence biotinylated via the
APEX?2 peroxidase activity. Cells were post-stained with DAPI and mounted to the glass slide in
mounting media (Plolong Diamond, ThermoFisher). Images were taken as described above.

Immuno-electron microscopy (Immuno-EM)

We performed immuno-EM experiments following our published methods [24]. Albino
mice (2 months old) were intracardially perfused with 4% PFA and 0.2% glutaraldehyde in 0.1
M phosphate buffer. Eyeballs were dissected and post-fixed in the same fixative overnight.
Retinas were dissected and 60 um thick sections were cut using a Leica VT 100S vibratome.
Sections were quenched in 1% sodium borohydrate for 30 min, rinsed with PBS and
permeabilized in 0.05% Triton X-100 for 15 min, and then blocked in normal goat serum for 1 h.
Sections were incubated with primary anti-sigma-1 receptor antibody (1/150 dilution in PBS) for
48 h at 4 °C. Immunostaining was further revealed with ABC peroxidase kit (Vector
Laboratories, Burlingame, CA, USA) and a mixture of 0.02% diaminobenzidine and 0.01% H,O,
in 50 mM Tris, pH 7.6 for 10 min. The sections were then rinsed and post-fixed with 2%
glutaraldehyde for 30 min followed by washing 3% in 100 mM Tris-Maleic Acid. Electron-dense
polymer of diaminobenzidine was further intensified by a mixture of 0.52%
hexamethyltetramine, 0.04% silver nitrate, and 0.04% sodium tetraborate all in 100 mM
TrisMaleic Acid buffer pH 7.4 for 10 min at 60 °C in the dark. Then the sections were rinsed in
nanopure H,O and 0.01 M PBS and placed in 0.05% solution of gold chloride for 5 min. To wash
away unbound silver particles samples were first treated with 3% sodium thiosulfate for 2 min,
and then washed 3x in water. The samples were then post-fixed with 1.5% osmium tetroxide for
1 h, rinsed and stained en block with 1% uranyl acetate and dehydrated in graded series of
ethanol, washed twice with propylene oxide (5 min each time). Samples were further infiltrated
in Epon resin/propylene oxide (1:1 ratio), and then in pure Epon, and finally polymerized
between two teflon coated glass slides. Thin sections of 70 nm were cut using a Leica EM UC7
ultramicrotome, counterstained in 8% uranyl acetate and viewed and imaged with Phillips
CM120 STEM electron microscope.
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APEX2-enhanced silver/gold precipitation for EM and serial sectioning for three-
dimensional SiglR nuclear localization

NSC34 cells (SiglR knockout) were seeded on PolyD-Lysine coated coverslips in DMEM
supplemented with 10% FBS. When cells reached 70% confluence, they were transfected by
Lipofectamine 2000 with the Sigl R-GFPAPEX2 construct in Opti-Mem. After 24-h transfection
cells were fixed in 2% Glutaraldehyde for 20 min, rinsed 3°, residual aldehydes were quenched
in 20 mM Glycine for 10 min. Cells were further rinsed and diaminobenzidine (0.5 mg/ml) and
0.01% H,0, were added for 7 minutes to develop dense precipitate. Cells were further postfixed
in 2.5% glutaraldehyde for 20 min, washed 3x in 100 mM Tris-maleic acid pH7.4. Electron-
dense polymer of diaminobenzidine was further intensified by a mixture of 2.6%
hexamethyltetramine, 0.2% silver nitrate, and 0.2% sodium tetraborate all in 100 mM Tris-
maleic acid buffer for 10 min at 60°C in the dark. The sections were rinsed in nanopure H,O and
0.01M PBS and placed in 0.05% solution of gold chloride for 5 min. To wash away unbound
silver particles, samples were first treated with 3% sodium thiosulfate for 2 min, and then washed
3x in water. The samples were post-fixed with 1% osmium tetroxide/1% potassium ferrocyanide
for 1 h, rinsed and stained en bloc with 1% uranyl acetate, followed by dehydration in graded
series of ethanol and washed twice with propylene oxide (5 min each time). Samples were
further infiltrated in Epon resin/propylene oxide (1:1 ratio), and then in pure Epon, and finally
polymerized in 60°C oven overnight. Then glass coverslip was dissolved away by placing
samples in hydrofluoric acid for 3 hours. Serial thin sections 60 nm thin were cut using a Leica
EM UC?7 ultra-microtome, counterstained in 8% uranyl acetate, and viewed and sequentially
imaged with Phillips CM120 STEM electron microscope.
CONCLUSIONS

Using diverse approaches capitalizing on the antibody-free APEX2 technology, we
addressed a longstanding knowledge gap regarding subcellular distribution of SiglR in the
nucleus. Our results distinguish that SiglR resides in the NR membrane rather than in the
nucleoplasm of NSC34 neuronal cells. The demonstration of SiglR in the NR is the first step but
further research would advance our understanding of the role of SiglR in regulations of nuclear
activities and in NR biology.
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SiglR, sigma-1 receptor; ER, endoplasmic reticulum; NR, nucleoplasmic reticulum; NE,
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Aéoypazakoea I'.A.
A3amammolK aguauus aKaoemusacsl,
aza OKbImyuibl, 2YyMAHUMADJIBIK 2bLALIMOAPLIHBIH MAUCMPI

MOJEHUETTAHY CABAFBIHJIA KOBAJAY TEXHOJOTHASCHIH
KOJIIAHY

Tycinikreme
byn makanama wmojmenmertany calarbiija Kobamay TEXHOJOTHSCHIH — KOJIAHY TBIH
THIMJIUTITT )KOHE KOJIJIAaHY JKOJIaphl  kepcetiuteni. CoOHbIMEH KaTtap, ®o0ajiay TeXHOJIOTHSCHIH
cabak ypiciHe KOJIJAHY/BIH ©31HJIIK CPEKITICTIKTePl KapacThIPhLIa b,
Tyitin ce3aep: >xo0a, kobanay, ojic, WHHOBAIMSUIBIK TEXHOJOTHUIAP, OKY YJepici,
MOJICHUCTTaMY.
AnHoTaNIUS
B oroit crarbe paccmarpuBaroTcss A (EKTHBHOCTH W TPUMEHEHHE TEXHOJOTHH
MIPOEKTUPOBAHMS B KYJIBTYPOJIOTHH. A TaKKe MMOKa3aHbl 0COOCHHOCTH TPUMEHEHHUS TEXHOJIOTUH
IIPOEKTUPOBAHUS B YUeOHOI mpo1iecce.
KiroueBble ciioBa: TPOEKT, MPOCKTHPOBAHHUS, METOJ, WHHOBAIMOHHBIC TEXHOJIOTHH,
y4eOHBIN MPOIIECC, KYIbTYPOJIOTHUSI.
Annotation
This article efficiency of application is specified and use of technology of design of roads
the cultural science at a lesson considered in the course of the occupations specific features of
use of technology of design.
Key words: project, design, method, innovative technologies, educational process,
cultural science.

Kobanay TeXHOJIOTHSCHI - OUTIMHIH THIMILIIIT MEH camachblH OKBITY YPIICIHIE THIMII
YHBIMIACTBIPYMEH Oipre axmapaTThIK, 3€pTTEYJiK, IIbIFapMaIIbUIbIK, TKIpHOe-OarIapibIK
»Kobamapapl camaibl TYpJe JKacall, aKmaparThlK Ke3aepAl KeHIHEH KoJijgaHa OLIyIeH Typaibl.
JKanmpl aneMIik eaarorukaaa oCcbl TEXHOJIOTHSI €NIKIMTE JKaHAIBIK eMec,0apiblK ee, apTypIi
cananapaa jkobangay TEXHOJIOTHSCHIH KOJJaHy KeH TaparaH. JKobOa-«ic-opekeT jkacay apKbLIbI
OKBITY» JdereH YFeIMIbl Outmipeni. JKobOamay-Oarmapiay TEXHOJOTHUSCHIHBIH HETI3IHAE OKBITY
MoOJedl - Oy CTYAGHT TYJIFachlHA OarbITTalFaH, JKOoclapjaHFaH OKBITYIbIH Typi. Kobamay
TEXHOJIOTHSHBIH «bapibirel eMipAeH XKoHe OapJIbIFBI eMipre» NereH YpaHbl HHTEPAKTHBTIK,
aKMmapaTThIK-KOMMYHHKATHBTIK TEXHOJOTHIAPILI KOJIMIAaHY apKbUIBI jkKoOanay omiciMeH TaHBIM
YpAiciHAe 3epTTeyIep JKYPri3in, KopIlaraH OpTaHBl 3epTXaHa PeTiHAe KOJIIAHBII, KOPHITHIHIbI
IIBIFAPYFa KETEICHTIH TeXHOIOTHS.

Oky mnpoueciH :xo0ajay TeXHOJOIUsicbl OOHMBIHIIA MOJACHHETTAHY ca0arbIHAA
KOJIIaHy 0apbIChIHAA OKBITYIIBI ;KYMBICHBIHBIH Ke3€eH/1epi:

1. Oxy mpoliecin TEXHOJIOTHAIBIK KapTa aTiackl TYpiHae obamay;
2.7KobaHpl mIBIHAKM OKY HIPOIECIHIE XXY3ere achlpy, OKY IPOIECIHIH camachl KOHIHIAE
aKIapar *KHHay;
3. KunHakranraH akmapaTka Tajagay Jkacay;
4. Kypriziares Tangay HeriziHje xo0ara e3repicTep eHrizy.
KobanayapiH «macmopThl» 6ec KypaMbl Oip-0ipiMEeH ThIFbI3 OalIaHBICTHI:
— KiIlli MaKcaTap/bIH Ma3MYHbI IUarHOCTUKAHBIH Ma3MYHbBIH aHBIKTaNIbI;
— JUArHOCTHUKAHbIH Ma3MYHBIHAH YH J>KYMBICBIHBIH Ma3MYHBI, KOJIeMi XOHE aybIPJIbIK
JIeHTelll aHbIKTaIaabl;
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— TarncelpMayiap KOJEMIiHIH JKETKUIIKTI He JKETKLTIKCI3 eKeHl1 AMarHOCTHKAa XYPri3iireH
Ke3JIe aHbIKTaJIa Ibl;

— JIOTMKAJIBIK KYPBUIBIM — OYJT OKY YAEpiCiHIH Ma3MyH MEH XYie jKarbiHaH Oipitiri

— TY3€TY — OKBITYIIBIHBIH JMArHOCTUKAIAH OTHETE€H CTYACHTMEH TiKeJeH >KYMBICHIHBIH
Oar1apiiaMachl.

1. Makcar Koo.

Maxkcar Koo — Oyl OKBITYIIBIHBIH ©31 aHBIKTAHTBIH Killli Makcarrap Kykeci. Atam
aifTKanja, OarjapiaMaHbliH Ma3MyHBbIHA Taljdy jkacail oTbhIpbin, OimiM Oepy cTaHaapThl
TaJANTapblHA, O3IHIH JKEKE OICTEMEIIK ic-ToKipuOeciHe cyileHe OTBIPBIN, OKBITYIIEI
TAKBIPBITTHIH HET13T1 Ma3MYHBIH Makcar Koro TiliHe aitnambipaasl. Kinri makcarrap 6enrini Oip
KYHEMEH Kyprizinyi kepek. [1].

OKy TaxbpIpBIOBIHBIH Killli MaKcaTrTapbl TAKBIPHINITHIH KOJEMiHe Kapai 2-5 apaibIFbiHjia
001a1bL.

Kimi makcarTap KOO OKBITYIIBIIAH MIiHJCTTI TYpJAE CTYACHTTEpre TYCIHIKTI apHaiibl
OTiCTEMEIIK TUIMEH JKa3bLIYBIH JKOHE HAKTHI JKETKi3e OUTY JarabIchiH Taiam ereal. COHIBIKTap
MakcarTap «OuTy», «TYCiHy», «Kacait OiTy», «elecreTe aiy», «cunarrama oepe 61Ty» xoHe T.0.
ce3epMeH Oepine/ti.

OKBITYIIBIHBIH  9IiCTeMENTIK Imedepiiiri  Kimmi MakcaTTapbl HaKTBl JKOHE [N KOS
OlnyiHEeH, SFHU TaKbIPHINITHIH OACTHI CYparblH aHBIKTal OiTyiHeH KopiHesi

Mpicanbr, «XIX FACBIP )KOHE XX FACBIP KOHTEKCTIHAEIT BATBICTBIK
MOJIEHUET» TakpippiObl OOWBIHINTA MaKcaT KOSITBIH OOJicak, « Amnra coHbIHA Aeiin XX FackIp
barbic  pmrocoPuACHHBIH Heridri 6 MeKTeOiHIH (QHIOCODHUSITBIK TYXKBIPBIMJIAPBIH ©31HIIK
epeKIIeNIKTEepi MEH aibIpMAIIbIIBIKTAPBIH  CABICTBIPA OTBIPBHIN TalAay»,-flell  KepceTe
OTBIPHIT, X00a Mep3iMiH aHBIK KOPCETIIl OTKEH XXOH. byl jxarmaiiaa, o0aMbI3 KbICKa Mep3imM/Ii
’K00a OOJIBITI OTHIP.

2. Ilnar{ocTuka.

JluarHoctuka — Oy Killi MakcaTTapAblH OPBIHAATYBIH ( opOip Killli MaKCaTThIH
OPBIHJAIFAHBIH HE OPBIHIAIMAFaHbIH) aHBIKTAY YIIIH OYBITYIIBI KYPACTBIPFaH ©3IHIIK TEKCepy
JKYMBICTapBIHBIH JKYieci. OpOip Killi MakcaTKa o3 o31H1aik xyMbic (OXK) ynrici kypeiiaasl [2].

Meicanmbr, «XIX FACBIP XKXOHE XX FACBIP KOHTEKCTIHJAEIT BATBICTBIK
MOJIEHUET» ochl Ke3eHHIH HETI3T1 MEKTENTEePiH aHBIKTAIl ajbIll, OJapFa KEKe JKOHE JKaJIlbl
accocHorpamma Kypyra 00Jajpl.

3. Tanceipmasiapapl MmeJimepJiey ( CTYISHTTIH ayIMTOPHSIaH ThIC ©31HIIK JKYMBICHI)

byn OemnikTiH HETi3ri NPaKTHKAJBIK TYPFBIAAFbI MAKCaTbl — apHaWpl KacaJFaH
JKaTTBIFyJIap JKylecinmeri Oenrimi Oip TamcelpMaian KeJIeMiH ©3 OETiHIIe OPBIHAAY apKbLIbI
CTYIEHTTI TUAarHOCTHKara JalbIHIAY.

JuBeprenTTi oiinay omici OoiipiHma XX Facklp OaTBICTBIK MOIACHHETTIH ©31HIIK
MEKTeOIHIH aJaM MacelleciH Kalail 3epTTEereH CalbICTRIpMaNbl TYpAe Tajljayra OoJaipl.

4. OKy mnpoueciHiH JIOTHKAJBIK KYPbLIBIMBI — OKY IMpoIleciHaeri cabakrap
xKyiteciniy xammbl KypbUIbIMBL. CASE-STUDY ognic 6oiipiama XX racelp batbic MomeHUETIHIH
HETi3ri MeKTeOIHIH TaHBIMJABIK TY KBIPBIMJAPBIH Talgayra Oomansl [3].

MgIcamsl,

1) 1-CASE-STUDY - «Dx3ucrennmuanmm3M  ekini Kapn Slcmepc enmiM, KuHamTy, Ypew,
alBINTBIIBIK, KYpeC, pyXaHH aypy aJaMHBIH OMipi MeH eoJliM apajibIFbIHAAFbl IIeKapara
XKaTaabl Ien TYXbIppIMIaiiapl. Tek ockl MHUHYTTapAa FaHa ajaM e31HIH HaFbIl3 eMip cypy
MOHIH TYCIHEIi JEreH».
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1-CASE-STUDY TAICBIPMACHI:

1. K.Scneperin  sxorapbliarbl  TY>KbIPBIMBIMEH
Kenicecizoe?

2. OniM, KuMHaATy, YpeW, aWBINTBUIBIK, Kypec
CBIHAMIIBI  DK3UCTCHIMAIM3M  MOceleliepi  apKbUIBI
oMip MoHIH Tycinyre Oosajsl mMa?

3. “OMip MeH oM  apachIHarel  ImeKapa’
Aerenyie ci3 He Tycineciz? O apKbUIBI OMIp MOHIH
Kajail Tyciryre 0oJaan1?

4. Onim, KuMHaly, Ype#, alBINTBUIBIK, Kypec
VFBIMJIAPBIH  JIMBEPTEHTTI  9/iC apKbUTBI  TaJjial
OepiHi3.

2) 2-CASE-STUDY - «3.@peiiy  “Men” MeH
“Onapl” canT aTThl ajamra TeHehal. “Men” — ceIpT
KaparaHja arThl OackKapblll, OakwLIam, OYHUPBIK Oepil
oThIpajel. bipak ar (“On”) — ajaMHaH KYIITIpeK KOHE (agamjJbl KeTEepilm Keyesi) Kek
XKarjaiijja at weci arka OakpUIAybIH KOFAITHIN albII, OJ Kaiija 1arnca ja kete Oapysl
MYMKIH.

Cypert-1

2-CASE-STUDY TAIICBIPMACHI

1. 3.@peiin ICHXUKAHBI HEIIEre JKIKTeTi?

2. Anam e3ingixk “Menin” Oackapaysl YIIIH He icTeyi Kaxer?

3. 3.@peitn “OJI”, “MEH”, “)KOFAPFbI MEH” yremmpapeia Kanait tyciagipai? Ci3
OyJ1 YFBIMIApIBI Kaslai TYCIHAIpep emiHi3?

4. “OJI”, “MEH”, “)KOFAPTHI MEH” yreiMaappiHa accoliorpaMma KYpbIHbI3.

5. Ty3sery — IMarHOCTHKAJaH «CHIHAK» aja ajaMaFaH CTYACHTTepre, SFHH CTaHIApT
JCHreHiH MEHTepMETeH CTYACHTTEpre apHajFaH. byl e3 Ke3eriHje OCBhIHJAH CTyJIeHTTep/Ii
CTaHJIAPT JICHTeHiHe KETKI3YAiH OarmapiaMachl OOJIBIT Ta0bLIa b

by GemnikTe TeXHOJIOTHS aBTOPHI YIII HOPCETE epeKIne KoHLT 0eIyre KeHec Oepei:

BipiHii — OKBITYIIBIHBIH TMMiKipi OOWBIHIIA OCHI OOJIKTeri Killll MakcaTTapra >XeTy
MKOJIBIH/IA KE3/IECETIH KUBIHIBIKTap

EXiHIIT — OCBI TAaKBIPBINTA CTYACHTTEPTE Ke37A€CETIH YHEMI JKIOEpUIeTIH KaTeTiKTep

YiriHm — cTyAeHTTi OuTiM Oepy CcTaHmapThl ACHTEHIHE KOTEpEeTIiH 9MICTeMEINIK JKOHE
MeIarOTHKAITBIK CHIIATTAFBI Iapajap JKyieci.

OcCBI YIIT YCTaHBIM 9P Killli MaKcaTTapaa KalTalaHbI OTHIPAIbL.

CryneHTTepIiH )00a XYMBICTAPBIH YHBIMIACTBIPY YIIiH KOFapFbIAa alThUTFaHIali, OHBI
)ocmapnaii Oury kKaxker. JKobGa »xymbIchl Ke3zeHIepi. JKyMBICTBIH Ma3MyHBL. OKBITYIIBIHIH
TOpOMEITiK MaKCaTThI IIENIyAeT1 HEeT13T1 ic-opeKeTTepi.

CryaentrepniH ic - opekertepi. 1. JaibiHapik ke3eHi JKoba TakpIpbIOBIH aHBIKTAY. Bip
OarpIT TOHIPETIHIE CTYIASHTTEPAl TaKbIPBIT TaHAAyFa BIHTAJAHIABIpAALl. TomTarbl opbip
CTYJIEHTTIH HiKipiH ecKepe OTBIPHIT >XYMBICTBI JKOCHapiayra yipereai. Op CTYyACHT eMipIliK
Taxipubecine (erep oa 0olica), cyiieHEe OTBIPBIN, 63 OWBIH OpTaFa cayiafbl, OIpIrin KOOAHBIH
MaKCaThIH aHBIKTAaBI [4].

2. Kocmapnay Tomka Gexy. AKmaparT *XHHAY >KOHE TalJayIbIH KOJJAPBIH KOpCEeTy.
Opbip Tom Mylmeci alabIHAAFBl JKYMBICHIH aHbIKTay. CTymeHTTepai o3 OeTiMeH axmapaT
JKUHAYApl OarbITTalIbl. OpOip TON MYIIECIHIH IKIpIH €CKEPe OTHIPBIN, YKBIMIBIK TAIKbLIAY
IIENTiMiH TBIHJARIBI, KakeT Oolica o3 oiibiMeH Oemicenmi. CTyaeHTTEpaiH obachkl OOHBIHIIA
KYHIETriH Tekcepemi. Tom apachlHIa OpKIMHIH aTKapaThlH KbI3METIH aHBIKTAlWIIbl, ©3
TaKBIPBITAPBIH AHBIKTAY JKYMBIC ICT€Y Ke3€HAEPIH >Kocmapiar, OIpiHII HOTHIKEre KTy
yaKbITBIH Oenriteiai. "KoramaplK" TanchlpMaHbl OPbIHAAYFA JaHbIHIBIFBIH KOPCETE/I.
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3. 3epTTey KYMBICHL. AKamapaT >KWHAY, apaJiblK HOTHIKEHI Taliay, 3epTTey/iH Heri3ri
Kypaliapel: cykOar, aHkeTa Oakpliay, alblHFaH TYpJi aknaparthl Tangay. CTyAeHT KYHJICHIriH
Oakpuiam, opbip JKETEeKIIIiCIMEH TOI MYHICICPIMEH JKEKe - JKEeKe coiyiecy , Tanjay, HOTHXKEHI
CJIBICTBIPY apKbLIbl aJJarbl JKyMbIcKa OarbIT Oepy. JKeke »oHe >KYNTBHIK JKYMBIC , aHKETa
CypakTapsiH KypacTeipy. Kaxer 6o:1ca crienapy skasy, KOFamIbIK YHbIMIap MEH KapbIM KaThIHAC
KaJIBIITacTRIPY. bUTIMIH op MOHIK canaja KeHSHTE I, TYpIli KOFaMIBIK KYMBICTAPMEH TaHBICATbI,
IIBIFAPMAITUTBIK, OCJICCHILTIK, TaTalThIIBIK KACHETTEPiH OONBIH A KATBIITACTHIPAIHL.

4. HotwxkeHi Tankpuiay. AKHaparTsl Taljay, IMENNM IMbIFapy, Tycay KecepJiH Kamjiai
TYpJC OTCTIHIH >xocmapiay. bakpuiaiiiel, keHec Oepesi. Tom immiHIEri >KEeKe CTYACHTTEPIiH
enOerin Oaranaif OTBIPBIT, Oipirim Kopray YIIiH BIHTHIMakka Oip-OipiHe JiereH CHIMIacTHIKKA
makeipajpl. Tycay Kecepre KeNTeTiH KOHAKTap Ti3IMIH Ka3ajpl, KAKETTI ayJauo- BHJO
TEXHUKAHBI KaOABIKTal /bl Tom apanjgarbl SpKIMHIH POIIH aHBIKTAll, AIBIHFAH aKIapaTThIH
apacwelHaH eH HeTi3riHi Oenrimen jkaszaasl. llpobiemanapabl cypakrap/sl aHBIKTAI, OHBI Oipre
LICIIYTe JAWbIHIAIA/bL.

5. Kymbictei Tycay-kKecepi. THIHIaMIBI, TPOOIEMANBIK CYpaKTapabl KOS OTBIPHII,
CTY/ICHTTI ©3 OWBIH €pKiH aliTyra MYMKIHJIIK Kacaljpl. AJIBIHFAH HOTHXKE TYpalibl ecerl Oeperti.
Bip-0ipiH MYKHSIT THIHIQHTBI, Oip-0ipiHiH OMIAPEIH KATFACTHIPHIT OTHIPAJIBL.

6. baranay »oHe xocnapiay. [IbrrapManibiIbIK JKYMBICTBI Oaranaijipl, eHOCK Helepin
QIJIBIHFBI YJIKCH MakcaTTapra KeTeleiml. Y KbIMBI TaTKbUIal OTBIPBIT Oip-OipiHe, ©37epiHe
Oara Oepeti, angarbl )KYMbIC Kypaus! [5].

MboaeHneTTaHy cadarbIH/Ia K00a/Iay )KYMBICHIH KOJIJIaHY Ke3eH/epi:

I ke3eHn. MboicHHeTTTaHy FHUIBIMBIHBIH KaJIbIITACYBIHBIH TapUXH KE3CHJCpI MEH HeTI3ri
KaTTeropusijapbiHa OaJIaHBICTBI TAKBIPBITTAP/Ibl AHBIKTAY, KYMBIC TOOBIH KYPY.
II ke3en. Xocmap xypy.
III ke3en. KabOwungaran sxo0aHbl TaIaay.

AKmapatThl KaiijlaH ajayFa 00JIaThIHBIH TaJIKbLIAY.

KaxeTTi akmaparrapipl i37ey

’KobGans1 xxy3ere acoIpy.
IV ke3en. JXoOGaHBIH KOPBITHIHIBICHIH YCBIHY.
V ke3eH KoOpHITBIHABICBIH Oaranay.

CTtyneHTTEpaiH dpeKeTi.

I ke3eH - akmapaTThl HAKTBLIAKIBI;
TaIChIPMaHbI TATKbLIANIBI;
Il ke3eH - TamchIpMaHBI XKYHeTemi;

III ke3eH - KYMBIC ICTEY SIICIH TaIKbLIANIBI;
THIM/1 KOl TAHJAWIBI;
aKmaparThl KaiijaH aayra OOJIaThIHBIH TaJKbUIANIbI.
IV ke3eH - axmaparIieH »KYMEBIC icTeiii;
YCBIHBICTApIbI TAIAN BT,
3epTTey XYprizemi;
YKOOAHBI PACIMICH I
V Ke3eH - >X00achIH KOpPFaiibl;
opeKeTKe YKBIMIBIK Oara OepyaiH KOPBITHIHABICHIHA KATHICAIbI.

Kobasay ;KYMBICHIHAAFbI OKbITYIIBIHBIH dPEKeTi:
I ke3eH — >xocmapay >KYMBICHIHBIH MaKCaThIH TYCIHIpEi;
OPEKETTEPIH YOXKIACH I,
OaxbLIANIEL.
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II ke3en — TaJIKbIIAYFa KOMEKTECE/I1;
OakblIaliIbL;

III xe3en — OaxbLIAMIDL;

KeHec Oepemi(oTiHinT OoMbIHITIAY;
IV kesen — GaxkbLIai b

TaJIjIay MPOIIeciHe OareIT OEpil OTHIPAIBL.
V Ke3eH — Kocmapiaap/bIiH KOPBITHIHIBICHH Y)KBIMJIBIK TAIJIAYMEH Oaraiayra KaThICa/Ibl.

CoupiMen Karap, :kobajay TEXHOJOTHSICHIH MOJICHACTTTaHy cadarblHaa CTYCHTTIH

O3IHJIIK KYMBICHIH YHBIMJIACTHIPYFajla OTE BIHFAMIBI CKCHIH aifTa KEeTKeH jKoH. 1 cemectp
OOMBI  CTy/eHT OepiAreH TaKBIpbIl OOMWBIHIIA JKYMBIC JKa call, anrta CalblH TYpdi
TalchlpMaap JaibiHaai Kejne, ceMecTp COHbIH/A *k00aHbl KoprayMeH OarajaHOax.

MOJAEHUETTAHY CABAFBI BOMBIHIIA KOBAHBIH KBICKAILIA
KYPBLIBIMBI

OBAHN
KOPFAY

TAKbBIPBII
BOWbIHLIA 15
TJIQCCAPHI
JAVBIHJIAY.

(15 TEPMUH, KEM
JEETEHJIE 5 OIEBUETIIEH
JK¥MBIC)

BJINI-CAYAJIHAMAYT A CYPAKTAP

TAKBIPBITTI FOWBIHIIA TECT
TAIICBIPMAJIAPBIH

KYPACTBIPY

OIICHAMAUJIBIK KECTE K¥PY

9P TOII1 ©3 TAKBIPBIIITAPDI BOJ?I bIHIIA KOHCIIEKT,
NNPE3EHTALUA JAUBIHJIAY

Kecte-1

CoHbIMEH, X00aHBIH THIMILUIII — K030€H Kepil, KYJIAKIeH eCTil,ecTe cakTall OTBHIPHII,
OKYIIBIHBI 137ICHICKe, ICKEepJIiK IeH TAHBIMIBIK BIHTAFa, IIBIFAPMAIIBLUIBIK KAOLTIETT1 KETUIAIPY
apKpUIBl TYPJl Macelenepai Imemnre OiTyre, TamKbIpIbIKKA, JKaHA FBUIBIMH I3JICHICKE
xketeneyne. JKobamay TexHoJoruschlH ¢uiaocodus cabarblHAa KOIJaHy OapbIChIHAA,
OKBITYIIIBI CTYACHTTEPre AYPHIC OAFBIT, PyXaHH a3blK Oepiml, 13[eHY-3epTTey JKYMBICTAPBIMEH,
IIBIFApMaIIBUIBIKKA JKeTellece, KaKChl OKBITCA, CTYJICHTTEp A€ JKaH-)KaKThI, OLTIMII Japa TyJIFa
OOIIBIN KaJbITacaabl. Tek ochlaail FaHa opOip TEXHOJOTHSHBIH THIMILIITT aHBIKTAIA IbL.

CoHBIMEH, CTYACHTTEpre MallblH OHIM/II KaOBUIIAWTHIH FaHa eMec, 63 OeTIMEH 13IeHETIH,
nepOec ic-opeKeT »kacall alaThlH TYJIFa PeTiHAe Kapay - kobajay TeXHOJOTHUSCHIHBIH HETi3i.
HakTbI TakbIpBINT TOHIPETIHAEC CTYACHTTIH alIBIHA 9p KE3€HJIe MaKcaT KOs OLUTiN, coJl MaKcaTKa
KOJI JKeTKi3yieri ic-apekeri. KonpyIuiiaig ecTireHiM Ti-yMbITaMbIH, KOPreHIM/Ti-€CTe CaKTalMBlI,
©3IM iCTEereHIM/Ii - MEHI'€PEeMIH JIeTeH1 - OYJ1 TeXHOJIOTUSHBIH HET13T1 YCTaHBIMBI.
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Aobuweea I'.D., cm. npenooasameiio
AKademus 2paxcoOancKoll aguayuu

BUJIbI U KJIACCU®UKAIMS COBPEMEHHBIX TEXHOJIOTWI B OBYUYEHUU
NHOCTPAHHBIM SA3BIKAM

AHHOTAIUSA

B crarbe paccmaTpuBarOTCS BHABI M KJIACCH(HKAITUS COBPEMEHHBIX TEXHOJIOTHH B
0OyYeHUH WHOCTPAHHBIM SI3bIKaM. PacKpbIBArOTCS TOHSATHS TEXHOJIOTHS, I[eJarormuecKast
TEXHOJIOTHS, TEXHOJIOTHS OOy4deHHs] ¥ oOpa3oBarelibHas TEXHOJIOTHS.  BBIACISIOTCS
MEJArOTHYCCKUE TEXHOJIOTHH JUCTAHITMOHHOTO OOYYCHHUS, JUCTAHIIMOHHBIC 00pa30BaTelbHBIC
TEXHOJIOTHH, KOTOphIE MOTYT HCIIOJB30BATbCs €  MpHUMEHEHHEeM  WH(GOPMAIIHOHHO-
KoMMYyHHUKaTUBHBIX TexHojoruit (UKT). Ananusupyercs posib UCHOJIB30BAHUS COBPEMEHHBIX
obpazoBatenbubix TexHooruit UKT B mporiecce qucranmmonnoro ooydenus (J10).

KiawueBble cioBa:  COBpeMEHHBIE  TEXHOJIOTHH, OOyuYeHHWe,  KIacCH(pHUKAIHS,
UH(POPMAITMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTHH, JUCTAHIIHOHHOE 00yUeHHeE.

Tycinikreme
Makanama mret TUIAEPiH OKBITYJa Ka3ipri 3aMaHFbl TEXHOJOTHSUIAPABIH TYpJepl MeEH
KITaCCU(UKAIUACH] KapacThIpbLIafbl. TeXHOIOTHS, MeJaroTMKAIbIK TEXHOJIOTHSICHI, OKBITY
TEXHOJIOTHSIAphl KoHE OUTIM Oepy TEeXHOJOTHsAJIaphl Typalbl TYCIHIKTEp KapacThIPBLIAJIbIL.
KalIbIKTBIKTaH OKBITYJBIH IE€JAarOTUKAIBIK TEXHOJIOTHSUIAPhI, aKMapaTThIK-KOMMYHHUKAIUSUIIBIK
TEXHOJIOTUSUIapAbl KOJJaHa OTBHIPHIN, KAlIBIKTaH OLIiM Oepy TEXHOIOTHsIaphl epeKIleleHel
(AKT). KammpIKThIKTaH OKBITY YyaepiciHe 3amaHayu OimiM Oepy AKT TexHOJIOTHSIAPBIH
KoJmaHyaeiH pedi tangaags! (KO).
Tyiiin  ce3mep: 3amaHayd  TEXHOJOTHSUIAp,  OKBITY,  JKIKTey,  aKOaparThIK-
KOMMYHUKAIUSUIBIK TEXHOJIOTHSIIAP, KAIIBIKTAH OKBITY.

Annotation

In the article types and classification of modern technologies in foreign language teaching
are considered. The concepts of types of technology are shown. Pedagogical distance learning
technologies, distance educational technologies that can be used with application of information
and communication technologies (ICT) are distinguished. The role of modern educational ICT
technologies using in the distance learning (DL) process is analyzed.

Keywords: modern technologies, training, classification, information and communication
technologies, distance learning.

I/IHHOBaI_[I/IOHHBIe IIOAXOJbI B O6p3.30BaHI/II/I, OIIBIT aBTOPCKHUX IIKOJI, HAJIUYUC IICUXOJIOI0-
MeJAarorHYeCKuX UCCIe0BaHNN CTalu Tpe6OBaTB OT COBpPEMCHHOI'O O6H.[CCTBa CUCTCMaTHU3allu
nEeJarorn4eCKux IpouecCcoB. B COBpeMeHHOﬁ TCOPHUH o6yquH;1 IIOHATHC «TCXHOJIOTHUA»

77




A3aMaTThIK aBUaLIUS aKaJIeMUSICBIHBIH, JKapIIbIChI Ne2(13)2019

BKIIIOYAET B ceOs IeNarornueckiue TEXHOJOTHH, 00pa3oBaTelbHbIC TEXHOJIOTHUH, TEXHOJOTHH
JMCTAHIIMOHHOTO OOYYEHUS U T.I.

Bonee mojaxossiee omnpeaeieHne MEAArorHYecKOd TEXHOJIOTMM, HA Halll B3IJISJ — 3TO
OTIMICAHUE JICITCIIbHOCTH YUUTEIISl U YUAIUXCS ISl TOCTHXKEHUS MOCTABICHHBIX JIUIAKTHUECKAX
nenedt. Taxke TEeXHOJOTHS SIBISICTCS MEXaHW3MOM, OO0CCIICUMBAIONTUM (YHKITMOHAPOBAHHE
MEJIArOTHYECKOTO  TIpoliecca M B3auMojeiicteue ero cyonektoB [1, c¢.12]. Tlonstue
«IIEJIATOTHYECKAsT TEXHOJIOTHSD) MOYXKET OBITh TIPEJICTABICHO TPEMSI ACTICKTaAMU:

1) HAyYHBIM: KaK 9acTh IEarOorMYecKoi HAYKH, M3ydaromas U pazpadaThiBalomas e,
COJIEpIKaHuE U METO (bl OOyUECHMUS;

2)mporeccyabHO-OTMMCATEIFHBIM:  ONMMCAHWE  TIPOTIECCa,  COBOKYIHOCTH  IIEJICH,
COJICPIKAHUS, METOJIOB M CPEJICTB IS JIOCTHKCHUS TNIAHUPYEMBIX PE3YJIBTaTOB OOyUCHUSI;

3)mporieccyanbHO-ACHCTBCHHBIM: OCYIIIECTBIICHUE 11€1ar0TUYeCKOro porecca,
(YHKIIMOHMPOBAHUEC  BCEX  JIMYHOCTHBIX, HMHCTPYMCHTAJIBHBIX M METOJIOJOTHUYCCKUX
MIeJITarOTUYECKUX CPEJICTB [2, ¢.131].

Taxum oOpazom, memarornyeckas TEXHOJOTHS OOLEIMHSICT HAYKY, MCCICTYIONYIO MTyTH
o0ydeHUsI, CHCTEMY CIIOCOOOB, TIPUHITUTIOB, MPUMCHSICMBIX B 00YUYCHUN W HEIIOCPEJICTBCHHO CaM
npoiecc 00ydeHus. TexHomoruss o0ydeHus — 3To crocod peanus3aniy coJiepKaHus 00yueHus,
MPEyCMOTPEHHOTO YYeOHBIMHU ITporpaMMaMu. Taxke Iejarorudeckas JTuTeparypa onepupyer
MOHATHEM «00pa30BaTEIIbHAS TEXHOJIOTHSI» — 3TO CHCTEMA, BKITIOYAOIasi B ceOs TTaHupOBaHUE,
KOHTPOJIb TEKYIIIETO COCTOSTHUSI 00pa30oBaHUs, MOJCIM OOYUCHHSI U KPUTEPUHM BHIOOpA MOICIIH
oOy4eHMSI B KOHKPETHBIX YCIOBHUsIX. OOpa3oBaTelbHBIC TEXHOJIOTHH — HTO OO0Jiee IMHUPOKOE
MOHSTHE, TTOITOMY OHHM BOUPAIOT B ceOs TIeAArOTHICCKIE TEXHOJIOTAN U TEXHOJOTHH O0YUCHHUS.

K Bugam TexHONIOTMYECKOro OOYYEeHHsI TaKXKe MOKHO OTHECTH «IEAaroruyecKue
TEXHOJIOTMM JUCTAHIIMOHHOTO OOy4YeHHUs», KOTOpble OJIM3KM K CHCTEME JUCTAHIIMOHHOTO
obyuenus (TJ1O). Ho 3mech He ciemyeT CMEIIUBATh MOHSATHS «IEJArOTHYECKAE TEXHOJIOTHH
JUCTAHITMOHHOTO OOYYCHMS» W  <JIMCTAHIIMOHHBIC oOpazoBareiabHbie TexHosoruuy (J10T),
notomy uto nousitue JIOT ropazno mupe u MoXeT ObITh peain30BaHO TIOCPEACTBOM IepBoTO. B
3akone PecnyOnmukm Kazaxcran o0 oOpa3oBaHuu maercs OMpeAeiieHHE JAUCTAHITMOHHBIM
00pa3oBaTEeNbHBIM ~ TEXHOJIOTUSIM, KaK OOYUYEHHUIO, OCYIIECTBISIEMOMY C IPUMEHEHHEM
UH(OPMALIMOHHBIX M TEJIEKOMMYHUKAIIMOHHBIX CPEACTB TPU OMOCPEACTBOBAHHOM (Ha
pPAcCTOSIHMM) WM HE TIOJHOCTBIO OIMOCPEACTBOBAHHOM B3aUMOJEHCTBUM OOydaromierocs u
nearornyeckoro pabotuuka [3, c.3].

[lonpobyem mgaTh ompeneieHHe TUCTAHIIMOHHBIM 0Opa30BaTENbHBIM TEXHOJOTHSM,
omupasick Ha uccienoBanus ['y3eeBa B.B. — 3T0 cOBOKYyNHOCTE METOOB U CPEJCTB OOyUEHUS,
obecnieynBaroiasi MpoBeJeHne YUeOHOTO Tpoliecca Ha PacCTOSHUU Ha OCHOBE HCHOIB30BaHUs
COBPEMEHHBIX HH(POPMAIIMOHHBIX U TEJIEKOMMYHHKAIIMOHHBIX TexXHOoIorui [4, ¢.30].

CoBpemeHHbIe 00pazoBaTeIbHbIE CTAHAAPTHI TPEOYIOT OT MpemojaBareieidl He TOIBKO
MOBBIIEHUST YPOBHS MX MNPOo(deCcCHOHATBHO-IEAArOTHYECKOH MOArOTOBKH, HO TakKke
IPaMOTHOTO  HUCHONB30BAaHUS ~ MHHOBAllMOHHBIX  TEXHOJIOTHI. NudopmaimonHo-
KoMMyHUKaTHBHBIe TexHONIOTUH (UKT) cTaHOBsATCS 00s13aTENBHBIM AJIEMEHTOM TeIarorudeckoi
nestenbHocTH. UKT — 3T0 mpoiiecchl U METOJIBI, CBsI3aHHBIE ¢ HHGOpMaIuel ¢ MpUMEHEeHHEM
YCTPOMCTB BBIYMCIUTENBHON TEXHUKH U cpeAcTB TenekoMMmyHuKauu. UKT — 3to Texnudeckue
CpeICTBA M YCTPOHCTBA, MMEOIIHE JOCTYN K HH(QOPMAIMOHHBIM peCypcaM KOMIBIOTEPHBIX
ceTell, CHCTeMBbl TPaHCIUPOBaHUS HMH(POPMALMH, CBS3aHHBIE C HAKOIIICHUEM, XpaHEHHEeM U
00paboTKoit mHpOPMAITHH.

KT crnocoOCTBYIOT MHTEPAKTUBHOMY B3aUMOJCHCTBUIO CTYJEHTA W TMpernojaBaTens,
MOMOTAlOT B KOHTpPOJE€ W TECTUPOBAHWU 3HAHWI CTyJdeHTa. B cBeTe COBpPEMEHHBIX
obpazoBatenbHbix TexHodoruit MKT wurparor Gomplryio poils B Mpollecce AUCTAHIMOHHOTO
obyuenus (J10). Ho uHorna aucraniimoHHoe oOydeHrue BOCHPUHUMAETCS TOJBKO Kak MaTepHal,
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KOTOPBIN TEPEBOAUTCS B DJICKTPOHHYIO (OPMY M TOMEIIACTCS HA DJICKTPOHHBIE HOCHTEIH
nopraja yueOHOTro 3aBEICHHUS, a HE KaK CPEJICTBO PEIICHUS IMJIAKTUUECKUX 3a/1a4.

OOy4ast CTYJIE€HTOB MHOCTPAaHHOMY SI3bIKy M BHJAaM pEUYEBOH  JIEATEILHOCTH,
IIPETI0/IaBaTeNb JIOJDKEH CJIEI0BATh COBPEMEHHBIM TEHJICHIMSIM pa3BUTHS 00pa30BaTEIbHOIO
mporiecca. Mecaemosareny mpeiaraioT cieyonyio Kiaccudukaruio Texaonoruit J10:

- TEXHOJIOTMM PaclpOCTPaHEHUsI Y4eOHBIX MarepHaloB — OCHOBHasl I€JIb OOy4YeHUs
COCTOMT B Tepenade yueOHoW MHPOpPMAIMU M OPUEHTHpOBAaHA Ha Tperojasareis. Munycom
OTOM TEXHOJOTHHU SIBJISICTCS TO, YTO CTYACHTBHI HE MMEIOT KOHTAKTOB JPYT C JIPYTOM W HE
B3aUMO,IEHCTBYIOT MeX 1y co00il B 1poliecce oOyueHusl.

- TEXHOJOTMM COBMECTHOTO OOYy4eHMsI HAaoOOpOT COCpEJOTOUYEHbl Ha TOM, YTOOBI
OpraHu30BaTh OOIIEHNWE HECKOJbKMX Y4YeOHBIX Ipymil. B BuUpTyanbHO! cpejie NpoMCXOoJuT
KOJUIEKTHBHAs paboTa 110/ pyKOBOJICTBOM IIPEIO IaBATEISL.

- TEXHOJIOTUM OOYyY€HHUs B PEATbHOM PEXKHUME BPEMEHU — TEXHHUECKUE CpeJIcTBA MOIYT
MaKCUMaJIbHO IIPUOIM3UTL BUPTYAIbHYIO YYEOHYIO Cpejay JIMCTAaHIIMOHHOIO OOydeHHs K
peaIbHBIM OYHBIM 3aHsITUSIM |5, ¢.257].

B peanbHbIX YCIOBUSIX JUCTAHIIMOHHOTO OOYUYCHUS WMHTCPAKTHUBHBIC TEXHOJIOTUU U
COBMECTHOE O0YUYEHME SIBIISIFOTCS CaMbIMU ONTUMAIbHBIMU. TeXHOJIOTUN 00y4YEeHUs B peallbHOM
peXMMe BPEMEHU MOTYT MCIIOJIb30BaThCs HEYACTO, a JIMIIb JUIsl PA3BUTHUSI CIOHTAHHOM peun —
JMaJIOT U paccKa3 Ha 33/IaHHYI0 TeMy 0€3 O0JIr0TOBKH.

CoBpeMeHHbIE TEXHOJIOTMU T03BOJISIOT OPTraHU30BaTh MOJIHOIEHHBIN yueOHBIH mpolecc
B 00y4€HUU UHOCTPAHHOMY SI3bIKY, OTBEYAIOIIMH BCEM TPEeOOBAHUSIM COBPEMEHHON METOMKH,
B TOM 4YHCII€ C IPUMEHEHUEM COBPEMEHHBIX II€IarOTUYECKUX TEXHOJIOIMH, OTpaXKarolux
OCHOBHBIE MIPUHITUIIBI KOTHUTHUBHO-JIMHTBOKYJIBTYPOJIOTUYECKOTO, JUYHOCTHO-
OPUEHTUPOBAHHOTO, COLIMO-TEXHOJIOTHYECKOTO U KOMIIETEHTHOCTHOTO MOJIXO0/I0B.

MOoO>XHO BBIIEIUTH CPEACTBA KOMMYHHUKAIIMM B IpOIlecC€ HMHOSI3BIYHOIO 00pazoBaHWI,
KOTOpBbIE MMOMOTAIOT BHEAPEHUI0 00pazoBaTeNbHBIX TEXHOJOTHH. B mepBylo odepenp — 310
NHTepHEeT-TEeXHOIOTUH, TO3BOJISIIOIIME OOIAThCsl B pEXUME peanbHOTo BpemMeHH. K HUM
OTHOCSTCSL:

- Yar — cpencTtBo 0OMeHa TEKCTOBBIMU COOOIIEHUSMH B PEXKUME PEATBHOTO BPEMEHH.

- AynMo ¥ BHUJEOKOH(QEpPEHIMH — TEXHOJOTHH, MO3BOJSIOIUE JBYM U Oolee
MOJIb30BATENSIM OCYILECTBIISITh OOIIIEHHE MOCPEICTBOM TOJIOCOBOM WM BMJIEOCBSI3M B BHJIE
ceaHca BUE0-KOH(PEPEHII-CBSI3H.

- Skype — mporpamMmHOoe oOecnedeHue, MO3BOJSIONIEE COBEPIIATh, BUICO3BOHKHA H
obmaTbes mocpencteoM VHTepHeT-TenepoHUH.

Taxxe  ucnonwb3dyrorcs  IHTEpHET-TEXHOJNOTHH,  MO3BOJSIOMIUE  OOMEHUBATHCS
uHpopmalmei ¢ 3a1epkkoif Bo BpeMeHHu. K HUM OTHOcATCS:

- DIEKTpOHHas MOYTa — CETEBON IMOYTOBBIK CEpPBHC, MO3BOJISIIOMINN OOMEHHBATHCA
ANEKTPOHHBIMHU MUCbMaMHU, COOOIEHUSIMHU U (paiinamu.

- ®opym — BeO-mpuioxkeHue, obOecleunBarollee BO3MOKHOCTH OOMEHa MHEHHUSMU
MEXAY MOJIb30BATEISIMHU.

- bror — ceTeBoit AHEBHUK C OTpaHUYEHHBIM WM HEOTPAHUYEHHBIM KPYTOM YUTaTeNel,
KyJa aBTOp PETYISpHO J00aBIsIET 3aIUCH, Pa3MEIIAIOIINECS B XPOHOJIOTHYECKOM MOPSIKE.

- Buku — BeO-calfiT, mpenoCTaBISIOMUN MOJB30BATESIM BO3MOXKHOCTH COBMECTHOTO
CO3JaHMs U pelaKTUPOBaHUS BEO-CTPaHUII.

- USB mnHakomutens (¢remka) — 53IEKTPOHHOE YCTPOMCTBO XpaHEHHS, MepeHoca,
¢ pOBaHUS, Pe3EPBHOTO KOMUPOBAHUS HH(POPMAIIHH.

Jlns mpemojaBateneif HHOCTPAHHOTO sI3bIKA OTKPBIBAIOTCS HIMPOYAUIIIE BO3MOMXKHOCTH
0OyYeHHIO MHOCTpaHHBIM si3bIkaM ¢ mpuMeHeHnmeM WUKT. Dto UHTepHeT-ypoku ¢ ydacTueM
MpeIcTaBuTeNel JIpyrux crpaH; npuMmenenue dyarnora (Chatlog) ans aHanmza rpaMMaTHKH,
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JICKCUKH, TYHKTYaI[UW, CTHJIUCTUKU, PEUEBBIX OMMUOOK ¥ T.II. TO OKOHYAHWK OOIICHHUS.
[IpocMoTp ¢QuIbMOB WM TepeAaad Ha 3aHATHH JACT BO3MOXKHOCTH (OPMHUPOBATH U
COBEPIIICHCTBOBATh HABBLIKA TOBOPCHHUS M ayJUPOBAHMS, a TaKKe 3HAKOMHUTH CTYACHTOB C
COIMOKYJIbTYPHBIMU PEATUSIMH U3Y4aeMOTO SI3bIKa — PEUEBON ITHKET, OCOOCHHOCTH PEUEBOTO
MOBEICHUSI, OCOOCHHOCTH KYJIBTYPbI, TPaJUIUA CTpaHbl M3y4acMoro si3bika. Bce oT0 jaer
BO3MOXHOCTh (POPMHUPOBATH Y CTYJACHTOB YCTOWYMBYIO MOTHUBAIUIO K HWHOSI3BIYHOM
JCSITCITEHOCTH.

B nacrosiiiee BpemMsi IMECTCSl OTPOMHOE KOJIMYECTBO Pa3HOOOpa3HBIX WH(OPMAITHOHHBIX
PECYpPCOB B CETH, KOTOPHIC MOYKHO HMCITOIH30BATH MPU U3YYCHUH HHOCTPAHHBIX SI3BIKOB. Cpean
HHUX €CTh YYcOHBIC MaTepHAIBI i (POPMUPOBAHUS TPAMMATHYCCKUX, JTCKCHYCCKUX HABBIKOB,
(opMHpOBaHMS YMCHHWM YTCHWS, IHUCHMa, ayaupoBanus. Vcmonb30BaHNEe COBPEMECHHBIX
TEXHOJOTUI TIPEIOCTABISIOT KaXJAOMY CTYACHTY OYHOTO U JIUCTAHIMOHHOTO OOyuYeHUSs
UCKITIOYUTEIIHHYIO BO3MOYHOCTh HW3ydYaTh WHOCTPAHHBIM SI3BIK B COOTBETCTBUH C  €TO
WHIMBUYATBHBIMH OCOOCHHOCTSIMU, B KOM(OPTHOM JUISI HETO TEMIIC M OMPEICISICMOM WM
camuMm obOweme. Ho mpm wmcnonb3oBanum B JIO BO3MOXHOCTH — OpraHW3allMA  YCTHOTO,
CIIOHTAaHHOTO OOIICHUS HECKOJIbKO OTPAHMUYCHBI W MOTYT OBITh PEATH30BAHBI TOJILKO
MTOCPEJICTBOM TOJIOCOBOH CBSI3M WM BUACOKOH(DEPESHIINH, UTO HE BCET A JOCTYITHO M3-3a HU3KOM
CKOPOCTH COCJAMHCHHS WM OTCYTCTBHS HEOOXOJAMMOTO OOOpyIOBaHUS. B CBSI3W C 3TUM
HauboJiee YCIEIHOM GOpMOii TTPeToJaBaHusl HHOCTPAHHOTO SI3bIKA SIBJISICTCS] COUETAaHUE OYHON
W JMCTAHITMOHHOHN (opM 0OyUCHUSI.

Takum 00pa3zom, BHEJIPEHHUE COBPEMEHHBIX TEXHOJIOTHI B 00pa3oBaTeIBHBIN MPOIECC HE
TOJIBKO TIOBBIIACT €ro 3(G(EeKTHBHOCTh, HO W OIPEACISCT XapaKTep B3aUMOJCHCTBHS
MIPEeToIaBaTelis U CTYJCHTa, METOJIbI 00yUeHMs M (GOPMBI OpraHu3aIii YIeOHOU eI TeTHHOCTH.
CoBpeMeHHasT MOJIOJICKb MOXET HaliTH WHTepecylolue ee 3HaHus B VHTepHere
CaMOCTOSITEIIBHO, TTIO3TOMY i HY)KeH He MCTOYHHUK 3HAHWH, KaK TO NMPaKTHKOBAJIOCH PAaHBIIE, a
TBIOTOp, T.€. HACTABHUK, KOHCYJIBTAHT, KOTOPBIH HANpaBUT CTYACHTa B HYXHOE PYCIO IpH
OpraHu3allii  CaMOCTOSTENbHOW paboThl. llpenomaBatens MoOXKeT MaTh 3aJaHWEe B BHJC
MPOEKTHOW paldOThl WM J0KJIaNa, WHAMBUAYATbHO WM co37aBasi rpymmbl. COBpEeMEHHBIC
TEXHOJIOTHH CHOCOOCTBYIOT AH(QepeHIHaIiii mporecca 00yIeHus, MO3BOJISIOT adalTHPOBATh
coJiepKaHne Y9eOHOTO MaTepraia K HHANBUAYATEHBIM 0COOCHHOCTSIM 00y4aeMbIX H YPOBHIO HX
MOITOTOBJICHHOCTH.
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IJIEKTPOHHOE ITPABUTEJIBCTBO: BBEAEHUME B I[IPOBJIEMY

AHHOTAIHS

PasButne ¥ mmpokoe TpHUMCHCHWE WH(GOPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
TCXHOJIOTHI SBISCTCS IIOOQILHOM TCHJCHIMCH IIOCICHHUX AcCATHACTHH, Mcmoian3oBanue
COBPEMEHHBIX TEXHOJIOTHH cOopa, 00padoTKM M Tepeaun uHpopManmu cTaHoBHTCS Bce Ooiee
3HAUYUMBIM  (PAaKTOpPOM OOCCICUCHUST KOHKYPCHTOCIOCOOHOCTH OSKOHOMHKH, TIOBBITICHUS
9 PEKTUBHOCTH TPOIECCOB YIIPABJICHUS, KaK B YaCTHOM, TaK M B TOCYJAPCTBCHHOM CEKTOpax
SKOHOMUKH. COBpEMEHHBIN TMOJX0JI K TOCYJAPCTBCHHOMY B YCIIOBHSX I€PEX0Jia K HOBOM
SKOHOMHWKE U Pa3BUTHS WHGOPMAITMOHHOTO OOIIECTBA OTPECIISICTCS CTPYKTYPOH IEKTPOHHOTO
mpaBUTENbCTBA. [[ebI0 TaHHOH CTaThH SIBJISICTCSI KpaTKUid 0030p psijia BOIPOCOB, CBSI3aHHBIX CO
CTPYKTYPO# 3JIEKTPOHHOTO TTPABUTEIHCTBA

KimroueBrble ciioBa: DIEKTPOHHOE TTPABUTEILCTBO, CTPYKTYPA, PA3BUTHE,YKOHOMUKA.

Tycinikreme

AXnaparThlK JKOHE KOMMYHHMKAIMSUTBIK TEXHOJIOTHSIIAPAB JAMBITYy JKOHE KEHIHCH
naiaiaHy COHFBI OH)KBUIIBIKTA QJIEMIIK Yp/ic O0IBIT Ta0blIaabl. AKIapaT »UHay YIIiH Ka3ipri
3aMaHFbl TEXHOJIOTHSUIAP/ABI KOJJIAHy, OHJeY JKoHe Oepy, OSKOHOMHMKAHBIH JKEKe JKOHE
MEMJICKETTIK CEKTOpPJapbIH Oackapy NpOIEeCTePiHIH THIMIUTITIH apTTBIPY, SKOHOMHKAHBIH
Oocekere KaOUIETTLTINH KaMTaMachl3 €TETIH aca MaHbI3bI (aKTOpbiHA aHAIBII OTHIp. JKaHa
SKOHOMHMKaFra KOIly J>XOHE aKMapaTThIK KOFaMHBIH JaMyblHa MEMIICKETTIH Kazipri 3amMaHFbI
Ke3Kapac AJIEeKTPOHIBIK YKIMET KYPBUIBIMBI aHBIKTataapl. OChl OAanThIH MakcaThl e-YKIMETTiH
KYPBUIBIMBI OaliJTaHBICTBI OipKaTap Maceeaep Il KbICKaIla 1oy OOJIbIT Tabblaaabl

Tyiiin ce3nep: DIEKTPOHABIK YKIMET, KYPBUTBIMBL, TaMy, SKOHOMHKA.

Annotation

The development and widespread use of information and communication technologies is a
global trend of recent decades. The use of modern technologies for collecting, processing and
transmission of information is becoming an increasingly important factor in ensuring the
competitiveness of the economy, enhance the effectiveness of the management processes in both
the private and public sectors of the economy. The modern approach to the state in the transition
to the new economy and the development of the information society is determined by the e-
government structure. The purpose of this article is a brief overview of a number of issues
related to e-government structure

Keywords: E-government, structure, development, economics.

B cepemune 1990-x rr. Pedopmbl rocyaapCTBEHHOTO YIpaBIEHHS BCTYIHIN B HOBBIM
9Tam, CBS3aHHBIM C pa3BUTHEM M MAacCOBBIM  paclpocTpaHeHHeM HH(OpPMAaIMOHHO-
KOMMYHHUKAIMOHHBIX TexHoNoruitf(VKT). SIBnssch cambiM KpyNHBIM HOCTaBIIUKOM YCIYT, C
JPYro# CTOPOHBI, TOCYJAPCTBO HE MOTJIO OCTaBaThCs 3a paMKaMM MPOIECCOB WH(OpMAaTU3aNN
U HOBBIX CTaHAAPTOB B3aUMOOTHOIIEHUH «MOTPEOUTETL-IIPOU3BOAUTENBY. Tak Havamoch
(dhopMupoBaHHE KOHIEIIIUN IEKTPOHHOTO NpaBuTenbeTBa. (Puc 1). [1,2]

B pa3ButTHe KOHIIEMIIMH AIEKTPOHHOTO MPAaBUTEILCTBA 3HAUYUTEIBHBIH BKJIaJ BHECIH HE
TONBKO aHAIN3 TPEAIIESCTBYIONIETO OMNbITa peOPMUPOBAHUS TOCYJAPCTBEHHOTO CEKTOpa H
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MPAKTUKKA aJMHUHUCTPATUBHBIX pedopM, HO U

TCOpHA W IIPAKTUKA YIIPABJIICHHUA B YaCTHOM

CEKTOpE.
I'pynnst OKoHomuueckue Coyuanvuvie Texnonozuqecku
e
IIpeanocbliku -Poct cripoca Ha - -ObIcTpOE
YCIIyTH Jlemorpaduueckue pasBuTHE
roCyJapCTBEHHOI'O 1peoOpa3oBaHus; UHPOPMATMOHHBIX
CEKTOPa; - HEJIOBOJIGCTBO | TEXHOJIOTHH U
- IpaX/iaH KaueCTBOM | HHTEpHETa
OTPaHUYECHHOCTh paboThl
(PMHAHCOBBIX 1 rOCy/TapCTBEHHBIX
JFOJICKUX PECYPCOB, CTPYKTYD.
OIIpEIETISIFOIIAs
HEBO3MOXHOCTH
peteHust
VIIPaBICHYECKAX
1po0JIeM cTapbIMu
criocobami.

Puc 1. [Ipearnochuiky MOSIBICHUS YJIEKTPOHHOTO MTPABUTEIILCTBRA.

Ha ceroansimnuit qennr tepMuH «e-Governmenty SIBISIETCS MEXKIYHAPOJIHO HNPUHSITHIM U
UCIOJIb3YETCSI BO BCEX CTpaHaX MHpa, TJE€ MCHOJIB3YIOTCS JJIEKTPOHHOE TPaBUTEIbCTBA.
KntoueBbIMM NpUHIMIIAMY, 3210KEHHBIMU B paMKaX KOHIIETIIUS SJIEKTPOHHOTO NMPaBUTEIbCTBA,
SIBJISIETCSL:

- noBbieHue ¢ nomonibio KT xadecTBa rocyaapcTBEHHBIX YCIIyT, OpUEHTAIUS YCIIYyT Ha
MOTPEOUTEIS;

- YBEJIMUEHHUE JOCTYIMHOCTH TOCYAapCTBEHHOM HH(MOPMALIMU U YCIIYT;

- BKJIFOYEHHE OOIIECTBA B MPOIIECCH] TOCYJAPCTBEHHOTO YIIPABJICHNUS;

CoOBOKYIHOCTh OSTHX HaIlpaBJICHUH OIpeNesieT MEXaHW3Mbl pealu3alid IPUHIUIIOB
AJIEKTPOHHOTO NpaBUTENbCTBA. Puuapa XWKce BBIAENSET TPU OCHOBHBIX HAINPABJICHUS Pa3BUTHS
ANEKTPOHHOTO MpaBUTENbCTBA: AJIEKTPOHHOE aJMUHHUCTPUPOBAHUE, AIIEKTPOHHOE
B3aUMO/JICHCTBUE C TPaXKIaHAMH, a TaKXKe Pa3BUTHE MHPOPMAIHOHHOTO 001ecTBa.|3]

DnekTpoHHOe amMUHHCTpupoBaHHe (e-Administration). Ilepexom Ha 3IeKTpOHHBIE
METO/IbI YIIPABIECHUS BKIFOYAET:

1) ABTOMaTH3aIMIO: TEPEBOJI B aBTOMATU3UPOBAHHBIN pekuM (DYHKIHH, CBA3aHHBIX CO
cOopom, XpaHeHHEM, 00pabOTKOI U Iepenaveil HHPOpPMAaITHH.

2) Tpancdopmaryio: co3gaHue U MoAePKKY HOBBIX (DYHKIIUH, peaTu3yeMbIX ¢ TTIOMOIIBIO
UKT nnu BBIMOTHAEMBIX YEITOBEKOM.

3) Uudopmaruzanmio: HTHPOPMAITMOHHYIO MOJAEPKKY peaTu3yeMbIX (HyHKITHI.

DnekTpoHHoe  B3amMmojeiictBue ¢  rpaxkgaHamu(e-Citizens) ,  OpelocTaBlieHUE
ANEeKTPOHHBIX ychyr(e-Services). OpHeHTalldss OPraHOB TOCYIApCTBEHHOTO YIpPaBIEHHUS Ha
MaKCHMallbHOE YIOBIETBOPEHUE MOTPEOHOCTEW TpakJaH SBISETCS LEHTpalbHBIM 3BEHOM B
KOHIIETIIIMH 3JIEKTPOHHOTO MPaBUTEIBCTBRA. [2-5]

[osbiuienue ¢ momoisio MKT kauecTBa rocygapcTBEHHBIX YCIYT U pa3BuTHe MUGPOBOH
JEeMOKPAaTHH UTpaloT 3HAYUTENBbHYIO pOJib B TpaHCHOpMAallUd BHYTPEHHMX U BHEIIHUX
B3aUMOJICHCTBUI B cHCTeMe TOCYIapCTBEHHOTO YIPABIEHUS: MPEIOCTaBICHUE JIEKTPOHHBIX
TOCYJIapCTBEHHBIX YCIYT TpeAoNpenenseT HEeOOXOAUMOCTh PEHMHKUHUPHUHTA IIPOIECCOB
yIpaBleHUs, TOTJIa KaK pa3BUTHE UHCTPYMEHTOB IU(MPOBOH TEMOKpATHH CO3AET OCHOBY IS
TpaHcpopMaIui B3auMOOTHOIIIEHUH MEXTy TOCYIapCTBOM U OOIIIECTBOM.
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OO0mas apxXuTeKTypa | dTANbI PA3BUTHS YJIEKTPOHHOT0 NPABUTEILCTBA
OO6mmas apXuTeKTypa 3JIEKTPOHHOTO MPAaBUTENLCTBA MpejcTaBieHa B Tadmmie 1. Bce
HaIpaBJICHUs] BHYTPCHHUX U BHEITHUX B3aMMOJICHCTBUHN B JIEKTPOHHOM TPABUTEIIHCTBE MOXKHO
pa3OuTh Ha MSITH OCHOBHBIX TUTIOB:[4,5]
- G2G (Government to Government)- TOPU3OHTATHLHOEC U BEPTUKAIHHOE B3aUMO,ICHCTBHC
TOCYJIAPCTBCHHBIX CTPYKTYD;

- G2C (Government to Citizens)-

rpak/laHaMu;

B3aMMOJICHCTBAE T'OCYJIAPCTBEHHBIX OpraHOB

C

- G2B (Government to Business) - B3auMoIcHiCTBIE TOCYIAPCTBEHHBIX OPTaHOB ¢ OM3HEC

CTPYKTYpamu;

- G2N (Government to Nonprofit) - B3amMozeiCTBHE TOCYJAPCTBEHHBIX OPraHoB C
HCKOMMCPYCCKUMU Opranu3alusiMu.

APXMTEKTypa 9/1eKTPOHHOIO NPAaBHTEILCTBA: OPTAHM3ALMA BHYTPEHHMX M BHEIIHHX B3aHMOIEHCTBHI

Hudopmannonno-
Bt KOMMYHHKAIHOHHAS
- 5 . 1CH
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acicTBHs Vi
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B3aUMo/IelicTBHE
Buyrpennee Buyrpennss Government to Government (G2G)
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B """“)0" ok ceIh PeATH3ALMH TOCYIAPCTBCHHBIX (DYHKLIMIT
CTBHC
Government to Employees (G2E)
Obecneuenne BHyTpeHHEi 3Q(CKTHBHOCTH 1 NPOH3BOANMTEILHOCTH FOCYIAPCTBEHHBIX
CTPYKTYP: CHHAKEHHE 3aTPaT U NOBbieHNE YPPEKTHBHOCTH AIMHHHCTPHPOBAHUA 34 CHET
NPHMCHCHHSA HAWTYULICH MPAKTHKH H OMNbITA ACATCILHOCTH KOMMCPUYCCKHX OpraHn3aLmii
B TaKHX 00/1aCTAX, KaK JIOTHCTHKA, YNPABJICHHE (PHHAHCAMH, YIPABJICHHE 3HAHHAMMU
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CIBHE OPIan0 OpraHoB rocyaap- KOif B MOMCKE H MCIOJIB30BAHMH (PHHLIMI «C/IMHOTO OKHA»)
rOCY/IapCTBEeH- | CTBEHHOIO ynpasiie-
Horo ynpassie- | uus B cetn Murepuer) | Government to Business (G2B)
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f“*“" H OpraHu- Bosee H3(hPeKTHBHOrO HCNOMBL30BaHHS HHYOPMALHOHHBIX TEXHOMOTHIT MEKTPOHHOTO
SAUHAMH) Ou3Heca JUIs B3aHMOJICHCTBHA
Government to Nonprofit (G2N)
Veranosnenne llH(i)()pMull"()HHle H ITAPTHEPCKHX B'ﬁlllM(),'lCiiCl'Bllii MCAKJLY HPABHTC b~
CTBCHHBIMH CTPYKTYPAMH M HCKOMMEPHYCCKHMI OPraHH3aUMsAMH B LE/ISX PA3BHTHA HH-
(popmanmonnoro obmecrsa

Taoauma 1 ApxuTeKkTypa 3IeKTPOHHOTO MPABUTENHCTBA
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rocyaapcTBEHHOTO YIPABICHH

B 3akmriodeHMH XOTENIOCH 6BI, ,Z[O6aBI/ITB 4qT0 HCTOpHUsA pa3BUTHUA OSJCKTPOHHOIO
IIpaBUTCIILCTBA HACUUTBLIBACT Oonee ACCATH JICT. O,Z[HaKO Ha CEerOoJHSAIIHUM NEHb BHCAPCHUE U
Pa3BUTUC JJICKTPOHHLIX MCTOIOB B3aHMMOJCHCTBHSA B CHCTEME TOCYAApPCTBCHHOTI'O YIIPaBJICHHUA
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SBIISICTCSl OJHUM W3 HamOoJiee aKTyaJdbHBIX HANpAaBICHUH B MPAKTUKE aJIMUHHCTPATHBHBIX
pedopM. DIEKTPOHHOE MPABUTEILCTBO PACCMATPUBACTCS HE TOJBKO KaK IEePCHEKTHBHBIN
moJaX0J K pehOpMUPOBAHMIO TOCYJAPCTBEHHOTO YIIPABJICHUS B IEISIX MOBBIIICHUS €TO
sdpdexTrBHOCTH, HO M Kak cmocod TpancopMari OTHOIMCHWNA MEXAY TOCYAapCTBOM H
OONIeCTBOM B YCIOBHMSIX HOBOM TOCTHHIYCTPHATBHON DKOHOMUKA W HMH()OPMAIMOHHOTO
oOuiecTna.
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THE ROLE OF USING CLIL IN TEACHING
PROFESSIONAL ENGLISH

Annotation

This article defines the role of using CLIL method in teaching professionally oriented
English. The term was coined by David Marsh (University of Jyvdskyld, Finland) in 1994.
“CLIL is relevant to situations in which subjects or parts of subjects are taught in a foreign
language and have a dual purpose to study the subject while learning a foreign language”.

Learning the language becomes more focused, as the language is used to solve specific
communicative tasks. In addition, students have the opportunity to better understand and acquire
the culture of the language being studied, which leads to the formation of the sociocultural
competence of students. The student passes through a sufficiently large volume of linguistic
material, which is a full immersion in the natural language environment.

Key words: CLIL, method, culture, professionally oriented English, sociocultural
competence, dual purpose, linguistic material.

AHHOTAUA
B oroit crtathe ompeaenseTcs poJib ucnoiab3oBaHus Metona CLIL B mpemomaBanum
pohecCHOHATBFHO-OPHECHTHPOBAHHOTO aHTJIUICKOTO SI3bIKa. DTOT TEPMHH ObLT BBEJICH J[PBUIOM
Mapmiem (®unnsamus) B 1994 roxy. CLIL umMeeT OTHOINEHHE K CHTyaIlUsIM, B KOTOPBIX
MPeAMETHI MM YacTH IPEIMETOB IPENoJaloTCsl Ha WHOCTPAHHOM SI3BIKE W MMEIOT JBOMHYIO
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Lenab JUIsl M3YYEHMsl IIpejJMeTa IIpU M3YYEHMM WHOCTPAHHOTO s3blKka. l3yueHue s3bIKa
CTAaHOBUTCS 0oJiee IleJICHAIPABIEHHBIM, IIOCKOJIbKY SI3BIK HCIOJIB3YETCSl ISl pElIeHus
KOHKPETHBIX KOMMYHMKAaTUBHBIX 3ajad. KpoMe TOro, y CTYJEHTOB €CTh BO3MOKHOCTbH JIy4llle
MOHATH KYJIBTYpy HM3y4acMOro sI3bIKa, YTO TPHBOJUT K (POPMHUPOBAHUIO COIMOKYIBTYPHOM
KOMIIETEHTHOCTH  CTYJIeHTOB. CTYyJIEHT IIPOXOJUT Yepe3 JIOCTATOYHO OOJIbIIOH 00beM
JMHTBUCTUYECKOTO Marepuayla, KOTOPHIA SIBISIETCS IIOJIHBIM  IIOTPYKEHUEM B  Cpeiy
€CTECTBEHHOI'O SI3bIKA.

KaoueBbie ciaoBa: CLIL, mertoqmka, KyapTypa, TpodeccrnoHaTLHO-0PHUCHTHPOBAHHBIHN
AHTTIUACKUN A3BIK, COLIMOKYJIBTYpHAL KOMIIETEHTHOCTD, JBOMHOE Ha3HA4YECHUE,
JIMHTBUCTUYECKAN MaTEpHAL.

Tycinikreme

Maxanama CLIL (ITTKO) omictemecin kociOu OarbITTa/FaH arbUIIIBIH TUTIH OKBITY/IAFbI
POJIiH alfKbIHJIAI, OHbI KOJJIAHY IBIH THIMJII JKOJJIApPhIH KapacThipasl. by tepmun aarant 1994
KbUThl OUHISHAUS YHUBEPCUTETIHIH mpodeccopbl J[.Mapmr ojicremere eHTi3reH OOJIATHIH.
CLIL (IITKO) omictemeci ToH MEH arbLINIBIH TUTIHIH KipiryiMeH OalIaHbBICHIN, IIETEN TUTIH
OKBITY/Ia €Ki JKaKThl MAKCATTHIH OPBIHIATYBIH MEH3CH T1. KaThICBIMIBIK MIHIETTEP/Il aTKAPyAarbl
TUTII MeHTepy OacThl pen arkapajabl. COHBIMEH Karap, CTYACHTTEp T apKbUIbI OKBII JKaTKaH
CJJIIH MOJICHMETIMEH TAHBICHIIT KaHa KoiMaii, oJylap/bIH OOWBIHJA ONEYMETTIK MOJICHH
KYy3IpeTTUTIK KasbimTacaasl. Timai oky OapbIChIHAAa CTYACHT TYpJl TULIK MarepHalgapMeH
KaMTaMachI3 eTUTII, MOJICHUETTi OOMbIHA CIHIpyAe OVJI 9ICTIH aTKapaThlH peJIi epekine 0oIMaK.

Tyiiin cezpep: CLIL (ITTKO), sxicreme, MopieHHET, KociOM OarbITTaIFaH arbUIIIBIH TiMi,
QJIEYMETTIK MOJICHU KY3IpeTTUTIK, eKDKAaKThl MakKcart, TUIIIK MaTeprasiap.

Today, globalization processes are taking place in the world community, the situation in
the world is changing dynamically and we must be ready for new challenges of time. The head
of our state, Nursultan Nazarbayev, in his article "Ruhani zhanyrou" presents the program of
action as to us to build a reliable bridge to the future. Modern trends in the sphere of education of
the republic and the tasks facing its various levels make it necessary to rethink their role,
functions and place in the overall education system, to develop new approaches in their further
development. A highly effective education system is one of the main factors ensuring sustainable
growth of the country's economy and Kazakhstan society. The purpose of the ongoing reforms in
the education system of our state is to ensure its qualitative transformation in the conditions of a
market economy taking into account globalization [1].

In the Address of President Nursultan Nazarbayev to the people of Kazakhstan,
“Kazakhstan Way-2050: Unified Goal, Common Interests, Unified Future” pays special attention
to improving the quality of education. Of particular importance is the President's call for the
modernization of the education system and its withdrawal to the international level of
development. The tasks set out in it reflect a new stage in the activity of the entire society and
the state in creating the necessary conditions that must ensure the country's withdrawal by the
middle of the current century when Kazakhstan joins the top 30 of the world's most developed
countries [2].

In order to reasize all above mentioned tasks language-based integrated learning is
becoming increasingly popular in the teaching of a foreign language in universities. The growing
interest in this method is due to serious changes in the methodology of teaching certain subjects,
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including a foreign language, in connection with the introduction of a competence-oriented
model of education.

Ability to self-education, mastery of innovative technologies, understanding of prospects
and opportunities for their use, ability to make decisions independently, adaptability to new
social and professional conditions, teamwork skills, coping with stress - this is the list of
competencies that a graduate of a university should possess. It is on the formation of such
competencies that educational activities are directed within the framework of the method of
language-based integrated learning. Moreover, in this regard, we believe it is important to note
that, along with the above competences, training in the framework of language-based integrated
learning also aims at the formation of linguistic competencies, which assumes the knowledge of
the future graduate in a foreign language at a level that allows him to communicate in a foreign
language within the framework of given professional-thematic field [3].

As globalization in educational system require, a foreign language skills should be an
integral part of the professional training of all specialists in the university; the study of a foreign
language should be built on an interdisciplinary, integrative basis; training should be directed to
the development of multicomponent general cultural and professional competencies of students .
The term CLIL was coined by David Marsh, University of Jyviskyld, Finland (1994): "CLIL
refers to situations where subjects, or parts of subjects, are taught through a foreign language
with dual-focused aims, namely the learning of content and the simultaneous learning of a
foreign language" [4]

The purpose of such training is the simultaneous study of the academic discipline and
foreign language, i.e. language is considered not as an object of study, but as a tool for learning
other subjects, as well as for developing the abilities of the learner to rethink the learning
process, motivation for learning and the formation of communicative competences. As noted in
one of the documents of the European Union on the possibilities of using the CLIL methodology
in European schools, language-based integrated learning is a platform for an innovative
methodological approach that is much broader than simply teaching languages.

The CLIL method is aimed at developing mastery both in a non-linguistic specialized
subject and in the language in which this subject is taught. Moreover, the achievement of such a
goal requires the formation of such an approach to learning, in which the study of a specialized
subject will be conducted not in a foreign language, but with the help of a foreign language and
through the study of a foreign language .

According to D.Marsh, CLIL is a "holistic educational approach that includes a number of
models", differing depending on the goals and prospects of learning a foreign language. In other
words, CLIL is a series of educational technologies that share common fundamental principles (4
Cs: Content, Communication, Cognition, Thinking, Culture / Citizenship), but differing in the
intensity of the introduction of a foreign language in the process of studying a specialized
discipline.

So, according to researchers in the field of CLIL O.N. Burdakova, A.A. Jalalova and N.P.
Raud, it is customary to single out 3 training models within the framework of the CLIL
methodology:

1) multilingual education;

2) auxiliary / additional integrated teaching of the subject and language;
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3) subject courses with the inclusion of language support. In other words, depending on the
chosen model, the language can act as a language of learning, language for learning, language
through learning. In our opinion, the presence of several models within the framework of the
CLIL methodology enables the teacher to vary the extent to which the foreign language is
attracted to instruction, depending on the objectives of the curriculum and the number of hours
allocated for learning a foreign language [5;6].

In this regard, it is important to note that within the framework of the subject-language
integrated learning, no additional hours are needed to study the language, since his study occurs
in the process of studying a special discipline.

Of particular interest in this regard is a series of pedagogical principles, the application of
which, according to their developers, is aimed at increasing the effectiveness of the CLIL
methodology in teaching a foreign language. These principles include:

1) the use of a rich, cognitively authentic teaching material;

2) active support and assistance of the teacher in the learning process;

3) intensive and productive possession of a foreign language;

4) multiculturalism;

5) development of higher-order thinking skills;

6) sustainable learning [6;7;8].

The CLL methodology is becoming increasingly popular in the teaching of a foreign
language of professional communication in universities, which, in our opinion, is due to a
number of factors. First of all, modern higher education is aimed at fulfilling the social order of
society, i.e. training specialist who owns not only a specialty, but also a professional foreign
language.

In addition, English is increasingly becoming the language of teaching postgraduate
education programs. Equally important is the fact that active possession of the skills of
professional communication in English allows the graduate to conduct research in foreign
universities, to become part of an international research group, to publish the results of his
research in international journals.

The advantages of CLIL are that this technique allows you to use a foreign language in a
real context to solve real professional problems. That is, a foreign language serves as an effective
way of establishing intersubject communications within the curriculum, and also as a language
of intercultural communication, since the study of a foreign language occurs in conditions of a
foreign professional context. In addition, the additional advantages of the subject-linguistic
integrated approach are the integrated synthesized perception of the subjects studied, the saving
of study time, a deeper insight into the problems, and an increase in the motivation of the
trainees. In conclusion, we believe it is important to note that the subject-language integrated
learning is gaining increasing popularity in teaching professional communication in English. it
implements the goals of profile training.

The CLIL methodology promotes the formation of appropriate interpersonal skills, cultural
awareness and language and communication skills, which today is one of the most sought-after
skills among potential employers.
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THE ROLE LEARNING STYLE IN FORMATION STUDENTS’
INTERCULTURAL COMMUNICATIVE COMPETENCE

Annotation
This article deals with peculiarities of students’ ability in learning process and covers
different types of learning style. Different people prefer different styles and learning methods.
Learning styles are the ways people learn. Each person combines different learning styles. Some
people have someone dominant style, while others use less. Some people use different styles
under different circumstances. There is no one-size-fits-all combination for all people. It should
be noted that the learning style is not predetermined in advance. Each person can develop and
expand abilities in styles that are still unknown to him, as well as deepen the perception of those
styles that he already knows well.
Key words: learning style, lesson, students, success.

AHHOTAUA

B nmanHOI# cTathe paccMaTpUBArOTCS OCOOEHHOCTH CIHOCOOHOCTH YyYaIlUXcsl K MPOIECCY
0OyYeHHS U pacCMaTPHBAIOTCS pa3JIMYHbIC THITHI CTHIIS 0OydeHHs. Pa3HbIe TIOIU MPEANMOYNTAIOT
pa3HbIe CTHIIH U MeTO bl 0OydeHus. CTriin 0OydeHHUsI — 3TO CIOCOOBI, KOTOPBIMH JIFOJIH YJaTcsl.
Kaxxprit uenoBek coueTaeT pa3Hble CTHIN 00yUeHHUs. Y HEKOTOPHIX JIFOJACH €CTh KaKOH-TO OdHH
JTOMUHHUPYIOIIUKA CTHIb, a APYTHe CTHIM OH HCIOJB3YeT B MeHbIel Mepe. HekoTopble monu
MIPH Pa3IHIHBIX 0OCTOATENBCTBAX HCIIOIB3YIOT Pa3IuyHbIe CTHIIM. He cylecTByeT equHoro A
BCEX JIIOJCH COYeTaHWs WIM HCIOJIB30BaHMS cTuiaed. Hamo oTMeTwTh, YTO CTHIB OOyUeHHS
3apaHee He mpemonpeneiacH. Kaxaplii deJoBeK MOXKET Pa3BUTh M PACHIMPHTH CIOCOOHOCTH B
CTHJISX, €NIE eMYy HEHM3BECTHBIX, a TakKe YIIyOUTh BOCIIPUITHE T€X CTHIIECH, KOTOPBIMH OH yXKe
XOPOIIIO BIIAJIEET.

KunroueBrblie cnoBa: cTHIb 0OyUYeHHS, YPOK, CTYACHTHI, YCIIEX.

Tycinikreme

by Makananma oKyIisiapAblH OKY YpAiciHe KaOimeTTUIriHIH epeKIeTikTepl TATKbLUIaHbII,
OKBITYIIBIH 9P TYPJIi TUNTEPi KapacTeipbliaasl. CTyneHTTepAiH OiTiM, OLTIK, NaFaplIapabl Urepy,
IIBIFAPMAIIIBUIBIK  KaOlTeTTepi MEH ©OHETelli- 3THKAIBIK Ke3KapacTapblH JaMBITy KOHIHAEr1
OeliCeHII OKY-TaHBIMABIK KBI3METIH YHBIMAACTBIPY JKOHE BIHTAIAHIBIpYFa OaFbITTaJIFaH
MaKcaTThlI IeJaroTUKaNbIK yaepic. OKy — CTYJIEHTTIH Oi1iM MeH OLTiK 3JIEeMEHTTEpiHiIH CaHbI MEH
camachl OKy MaKCaThIH KYPalWTBIH THICT1 ISHIeHTe )KeTKI31UIeTiH 0Ky KbI3METIHIH TYPi.

Tyiiin ce3aep: oKy cTwiIi, cabak, CTyACHTTEp, TaObICTap.
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Since the beginning of the 90s, there have been significant changes in the socio-cultural
context of learning foreign languages in Kazakhstan: direct international relations between
Kazakhstani and foreign firms, enterprises and organizations in the regions began to develop
intensively, direct relations between Kazakhstani and foreign schools expanded, and joint
educational programs began to be developed on interschool cultural and educational exchange of
students, on joint activities of schools as partners in the field of pan-European education,
international development of the pupils, to participate in international projects.All this leads to
the need to rethink the goals, objectives, content and technology of teaching a foreign language
in our country, to update the language education, while taking into account the richest experience
in learning foreign languages.

In the past years, language competence was the main goal of teaching a foreign language -
possession of four types of activities (speech, speech comprehension, reading and writing) and
the ability to apply them, but now the purpose of language education is the ability to
communicate. It implies not only the possession of these skills and their practical application, but
also familiarity with the regional cultural and cultural realities and knowledge of speech
etiquette, the ability not only to receive the information of interest to us, but also to comprehend
it logically and to give a personal assessment.It is important not just to teach a child to speak a
foreign language, it is important to teach him to communicate, that is, to think and share his
thoughts with others. Scientists call this state "communicative competence” [1].

The reorientation of learning goals to a communicative orientation does not actually raise
doubts among researchers. It is popular and practical confirmation in the process of learning
foreign languages. The main purpose of learning a foreign language is not knowledge, but
actions based on this acquired knowledge. Since mastering a language is the formation of various
kinds of skills, it is obvious that the more actively they are formed and developed, the faster their
language mastery comes [2].

Socio-cultural competence provides students with the opportunity to navigate the
sociocultural realities of the authentic language environment, to predict possible sociocultural
obstacles in the context of intercultural communication and ways to eliminate them; adapt to the
foreign language environment, skillfully following the canons of politeness in a foreign culture
environment, showing respect for the traditions, rituals and lifestyle of members of another
cultural community.In addition, the formation of sociocultural competence involves mastering
the ways of representing the native culture in the context of foreign language intercultural
communication.

For decades, it was believed that each person is more suited to one of the learning styles:
visual, auditory, verbal or kinesthetic. Adhering to this logic, teachers should recognize which
style of study is more suitable for students, and depending on this, adjust the way of teaching.
Let us see if this approach is correct.

Why learning styles don't work?

The idea that some people perceive information better by ear or through visual content may
not only be ineffective, but harmful.

In the early 1990s, school inspector Neil Fleming decided to build on which type of
information consumption people like more. For example, when asking for directions, would you
prefer to hear an oral answer or a drawing on a map? Questions like this are included in a
questionnaire designed by Fleming to determine the learning style: visual, auditory, verbal, or
kinesthetic. This concept gained popularity in the early 1990s, with general individualization, in
which the concept of a personalized learning style fit in - for everyone. Educators also liked the
idea, as she admits that it is possible to find an approach even to a student who is difficult to
learn by adjusting the material to his teaching style [3].

At the moment we have a number of evidence that suggests that not only one learning style
can be useful to each student. As part of the study, Professor Polly Hassmann and her colleagues
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at Indiana University conducted a survey of hundreds of students to determine which type —
audial, visual, verbal, or kinesthetic — they belong to. Then, students were given a learning
strategy in accordance with the identified learning style. Later, Hassmann discovered that
students either did not follow the recommendations, adapted the way of memorizing information
in accordance with the identified style, but did not improve the training indicators. Hasmann
believes that students form their learning style and do not seek to change it, and even if they do
it, their marks do not change.

In another study, published last year in the British Journal of Psychology, it was found that
students who prefer to learn using visual materials thought they would remember photos better,
and those who preferred to memorize written information were sure that better remember the
words. As a result, their preferences did not influence whether they remembered words or
images better [4].

Attempting to learn different things, relying on one "style", is impractical. For example,
mastering such a complex skill as playing a musical instrument requires the use of several
training styles: reading notes is visual, sound perception is audial, and the performance of a work
is kinesthetic. If, from childhood, the child is limited to the definition of "visual", he may be left
with the thought that playing a musical instrument is not for him.

What works?

Professor Hassmann thinks: the best thing that any student can do is to focus on the
material, this is what the most successful students from her research did.

For teachers, Philip Newton, professor of medicine at the University of Swansea, UK,
offers his solution. He argues that the most effective, fact-based learning strategies are regular
tests, the exchange of knowledge between students and oral work. Another effective method is to
establish links between the information that students already have, with the new one [5].

He also mentions a technique that is key to successful teaching - the practice of “micro-
learning”, which involves recording the lesson on video, followed by watching with colleagues
and discussing points that can be improved. Such lessons can be quite unpleasant - few people
like to look at themselves from the outside, especially in the presence of other people. But unlike
other approaches to teaching micro-education, according to Newton, it really works.

Do not limit yourself and your students by labeling, experiment and find those teaching
methods that work for you to a greater degree.
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AHHOTAIIHS

by makanana snmeKTpOHABIK OKYJIBIKTBIH — CTaHIAPTTHIH JUAAKTAKAIBIK OipIriKTepiMeH
XKoHe OarjapiaMachbiMEH aHBIKTATATHIH MaMaHIABIKTap MEH OarbITTap/bIH MEMIICKETTIK OiTiM
Oepy CTaHIAPTTAPBIHBIH TOPTIOIHE TOJBIK COMKEC KEIICTIH JKOFApPhI FHUILIMHU YKOHE OJIICTEMEITIK
JICHTe#le JKacaidFraH HeTi3ri DIeKTPOHABIK OKBITY OachUIBIMBI EKEHIr FBUIBIMH TYpJC
JQJIET/ICHT eH.

Tyiiin ce3aep: 371eKTPOHJBI OKYJIBIK, FBUIBIMH-JJICTEMEINIK, OimiM Oepy CTaHIapTTaphl,
aKnapaTTHIK TEXHOJIOTHSUIAP, THIIEPCUITEMENEp, BU3YaTH3aITHsl.

AHHOTAIUSA
JlaHHO# cTaThe HAYYHO JOKA3aHO, YTO SJICKTPOHHBIA YUeOHHUK SBJISCTCS OCHOBHBIM
AIIEKTPOHHBIM YUEOHBIM M3JaHHEM BBICIIETO HAYYHO-METOAMYECKOTO YPOBHS, MOJTHOCTHIO
OTBEUAIOIIUM TOCYAAPCTBEHHBIM 00pa30BaTeIbLHBIM CTaHAApTaM CICIUAIBHOCTEH W
HAIPaBJICHUM, ONIPEJICTCHHBIX JUAAKTHYECKUMU €MHUIIAMHU U IPOrpaMMaMK CTaH1apTa.

Kiarouesbie cJI0BAa: AIEKTPOHHBIN y4IeOHUK, HAayYHO-METOINYSCKUH,
o0OpasoBaTe/IbHbBIT CTaHJapT, HH(HOPMAITHOHHBIC TEXHOJIOTUH, THUTNEPCCHIIKA,
BH3yaJTH3aITHS.

Annotation

This article scientifically proves that the electronic textbook is the main electronic
educational edition of the highest scientific and methodological level that fully complies with the
state educational standards of specialties and directions determined by didactic units and
programs of the standard.

Keywords: electronic textbook, scientific and methodological, educational standard,
information technology, hyperlinks, visualization.

Kazakcran PecrmyOmuxaceiaeie biniM Typaner 3anbsiHma: «burim Oepy skylieciHiH OacThl
MIHJETI YITTBHIK XXOHE *KaIbl a1aM3aTThIK KYHIBUIBIKTAp, FBUTBIM MEH MPAaKTHKA XKETIiCTIKTepi
HeTiMH(OPMAIMOHHBIE3IHAE JKeKe amamIbl KaIBIITACTHIPYFa JKOHE KOCIOM IIbIHJIAyFa
OarpITTaIFaH OUTIM ady YIIIH KaKeTTi »Karmaiiap jkacay; OKBITYABIH >KaHa TeXHOJOTHSJIAPhIH
eHrizy, OumiM Oepyai axmapaTTaHABIpy, XalbIKapaldblK FadaMIbIK KOMMYHHUKAITUSIBIK
JKeJIulepre IIBIFY» - JIel OiliM Oepy KyHeciH ofaH opi JaMBITy MIHACTTepiH Ke3melmi. by
MIHIETTEpAl IIenry VImiH, opbip OumiM Oepy MekeMmeneri Y)KBIMHBIH, opOip MyFaTiMHIH
KYHIETIKTI 13/IeHIci apKbUIbl, OapiblK >KaHAJIBIKTap MEH KalTa Kypy, e3repicTepre OaTbLl KO
almapibIK JKaHa MPaKTHKaFa, XKaHa KapbIM-KaThIHACKA OTY KOKETTIrl TysIHAau 6! [1].

Crparerusiblk mpoOrieManap >KeHIHJIeri MaMaHaap KalllbIKTaH OKbITY (¢opmaceiH 21
FaChIPJBIH OLTIM Oepy JKykeci aem atam »Kyp. byi KyHi oFaH yJIKeH MoH Oepiiin oTeIp. bypbeiH
TEXHOJIOTHSIapFa OarbITTaIFaH KOFaMJBIK IPOTPECTIH HOTHIKENEpiHiH OYriHae akamapaTThIK
aiiMaKTa OpPTATBIKTAHIBIPBUIBIIT XKATKAHbBI KAITBIKTAH OKBITYIBIH MaHbI3IbUTBIFBIH apTTHIPIBL.
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Nupopmaruka moyipi  Oactammel. OHBIH  Ka3ipri  Me3ruiieri  jgamy — Ke3eHIH
TEJICKOMMYHUKAIUSIIBIK JIeTT cUIaTTayra Oonajpl. byn aknapar men OUTIMHIH KaThIHAC alfMarbl.
Koacibu 6iniM Te3 ecKipeTiHIIKTEeH OHBI TYPaKThl TYpJE JKETUIIIpiN OThIpy Kepek. Kamrbikran
OKbITY (popmachkl OyTiH7E, YaKbIT >KOHE KEHICTIK OeleyJepiHeH Tayelnci3, KONMIIUTIKTIH 03
OeTiHIe Y3/IKCI3 JKabl OUTiM amy *KYHeciH, o3apa aknapaTr ajlMacyblH KaJbIITaCThIPaIbl XKIHE
xKy3ere aceipajabl. Onan 0acka, KallGIKTaH OKBITY JKYHECl QJICyMETTIK jKarjaibiHa (OKYIIbIFa,
CTY/ICHTKE, a3aMaTTap MEH JCKEpUIIepre, KYMBICCHI3apra) KapaMacTaH KoHE eliMi3 OeH mreT
SJIJTIH Ke3-KeITeH ay/[aHbIHJa Typca j1a aJlaMHBIH OUTIM JKOHE aKmapar aixy KYKbIFBIH KaMTaMachl3
ereai[2].

binim Oepy xy#HeciHin MIHACTI — YATTHIK KOHE KB a/[aM3aTThIK KYHIBUIBIKTAP, FBUTBIM
MEH TIPaKTHKa JXCTICTIKTepl HETI3IHJE KEKe TYJIFaHbl KATBIITACTHIPY, JAMBITY XOHE KociOn
IMBIHAY OarbIThIHAA OUTiM Oepy YIMiH karjgaiiap skacay. On yIIiH MaMaHJIap/bsl Jlaspiiay
camasibl, Xy#eni, xxocnapiibl 00ysl Kepek. Onap sl ofIayablH JKaHa TUIIMEH KapyJIaHbIpy,
OKBITY MEH TOpOHeIey YPAiCIHIH jKaHa TEXHOJIOTHSJIAphIH MEHIepreH Maman1ap Kaxet[3].

Op caiaJiarbl FBUIBIM MEH ic ToxipuOepe OoJanrak MyFaTiMJIep/Ii KOCINTIK asipiiay
Mocerieci OapiblK yakbITTa HEri3ri opbiH anajasl. Ocbl OarbITTa OKBITY YPAICIH aKnapaTTHIK
TEXHOJIOTHUSIMEH KaMTaMachl3 €Ty JKaFJdalJIapbIHBIH ©3Tepyi OKYIBIKTAp/IbIH JaMYBIHBIH JKaHa
KE3€H1 DIIEKTPOH IbI OKYJIBIKTAP/IBIH Taii1a O0TybIHA aTbIll KeJTe/i.

DNEKTPOHIBIK OKYJIBIKTApFa KATBICTBI KOITETeH TYCIHIKTEP COHFBI JKUBIPMa JKBUIIA
aTapibIKTall e3repilm OTHIPABL. I XKYy3iHae eCKipreH TYXXbIphIMAaManap >JIeKTPOH/BIK OKYJIBIK
JIeTI CaHaJIATHIH JICKTPOHIBIK OHIMICP/Il XKacayFra uTepMeneii, 6ipak IIbIH MOHICIH/IE, 0Tap IbIH
TYK Keperi ok, cebeOi oyiap emrkaHjgail ja dJIeKTPOHBIK OKYJIBIK OOJBIT TaObLIMAaiiIbl.
COHIBIKTaH Ja 3JEKTPOHJBIK OKYJIBIKTapFa KATBICTBI 0acThl TYCIHIKTEMeNepIi HaKThLIam aity
naiansipak 0oaaapi[4].

DIEKTPOHIBIK OachUIbIMIap — TpadUKaIbIK, MOTIHJIK, CaHIBIK, COHICY, MYy3BIKAIBIK,
OeliHe —CcypeT — jkoHe 0acKa Ja akKmaparrap >KMHAaFbIHaH, COHBIMEH Karap MaiilataHylIIbIHbIH
Oacra KyXaTTapblHaH TYPaabl. DJIEKTPOHBIK OachUTbIMIAp KaHal 1a 00JIMachiH AIEKTPOH/IBIK
TaChIMAJIJIAFBIINTApAa — MATHATTIK (MarHUTTIK Tacra, MarHUTTI JUCK XOHE T.0.), ONTHKAIBIK
OpBIHATA ajaibl, COHBIMEH KaTap 3IEKTPOHIBIK KOMIBIOTEPIIIK JKYHe e KapusiaHa anabl.

DNEKTPOHIBIK OKBITY THICTI FBUIBIMU-TIPAKTUKAIBIK OLTiM Oepy camackl OoHBIHIIA
KYHETESHIIpUITeH MaTepraliaH TYPYhI XKoHe OKYIIBUIAp MEH CYACHTTEP/iH OCHI caja OONBIHIIA
JaFabUIap MEH ICKEPIIKTI IIBIFapMaIIblIBIK TYPFBIIAH XKoHE OeJICeH i MEHrepyiH KamTamachl3
€Tyl KaXeT. DJIEKTPOHABIK OKBITY OachbUIBIMBI JKOFaphl OPBIHAANY JIeHreHiIMEeH KOoHe
IIBIFAPMAIIBUIBIK  O€3C€HIIPUTYIMEH, aKMmapaTrThlK TOJBIKTHIFBIMEH, OMICTEMEINIIK acHamTapablH
camacbIMeH, KOPHEKUIITIMEH, JOTHKAIBIFBIMEH >KoHe Oipi3li Ma3MyHIATYbIMEH epeKIIeIeHII
TYpybl KaxerT[S]. OKyImbIK — OKBITY TOPTIOIH JKyHenmi Typae MasMyHAaylaH HeMece
MEMJIEKETTIK CTaHAapTTap MeH OKBITY OaFjapiaMachlHa COHKEC KeNeTiH JKOHE aTaMBbIII
0achlIBIM TYpl peTiHAe pecMH OCKITUITeH OHBIH O6JliMiHEeH, TapayblHaH TYPaThIH OKY
OacbUIBIMBI.

DJIEKTPOHIBIK  OKYJIBIK — CTaHJApPTTHIH JUAAKTHKATBIK OIpIIKTepIMEH JKoHE
OarmapiaMachIMEH aHBIKTAJAThIH MaMaHJBIKTap MEH OaFbITTap/IblH MEMJICKETTIK OiLTiM Oepy
CTAaHIAAPTTAPBIHBIH TOPTIOIHE TOJBIK COMKEC KEJIETiH JKOFaphbl FBUIBIMH JKOHE OIICTEMEIiK
JIeHTeliie JKacajaFaH HETi3ri AMEeKTPOHIBIK OKBITY OachUIBIMBL DIEKTPOHIBIK OKBITY Kypaibl —
OYJI OKYJBIKTHI JKapThlIail HeMece TOIBIK KeJeMJe aybICThIpa alaThlH He OosiMaca KOCBIMIIA
pETIHAE KYPETIH KoHE OChl OACBUTBIMHBIH Oip TYpi OOJIBIT pecMu OEKITiUIreH 0achlIbIM[6].

['unepmoTiH — O SIEKTPOHABIK Typae OepiireH xoHe Keibip dparmeHTTep
uepapxuschbiHa calikec Oip (pparMeHTTEH eKiHIIl (parMeHTKe OTilm OThIpyFa MYMKIHJIIK OepeTiH
TapMaKTaHFaH OaliJlaHbIC JKYHeciMeH XaObpIKTaIFaH MOTiH. IHTEIeKTYalIbIK SIIpO — caHaap
MEH CHMBOJIJAp apKbUIbl MaTeMaTHKAIBIK OMepalusuiapibl ICKe achIpaTbhlH  apHaWbI
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Oarmapnamanap KenreHi.Busyanuzamuss — cypertep, rpadukaiap MEH aHUMalUsUIap/IbH
KOMETIMEeH KOPHEKLTIK aKmapar oepy.

Oxy oKoHe ojicTeMelnik OarpITTarbl KeIKypamjbl e3apa OaiianbickaH OipiHrai
AEKTPOHABIK Kypainap OOK Kypaylbichl peTiHjie KOMIBIOTEPIIIK OKY IICTEMEITIK KypalJaphbl,
COHBIH IIIHAE TEICKOMMYHHMKAIMSIAp JKYHeciHje TapajaTelH OUTM  alyImbuIap/IbIH
MICUXOJIOTUSIIBIK — JKac CPCKIISTIKTePIH eCKEePETiH JKOHE OJapblH  OCJICCHII Typje
ITBIFAPMAITBITBIKIICH alfHAIBICYFa OUTIKTLTIK TICH JIaFIbIHBI COHJIali-aK OKY MPOTIECIH XKYprizyre
KKET TeJlarorrapra MpaKTHKATBIK dicTeMe Oepeni. KoMmbroTepmik oKy 9JIici Kypaiiap KaHa
OysrHHBIH OOK KipeTiH KopKeM/ K OCHHETUTIrIMeH, akImaparThlK KONTIriMeH, aklapaTThIK )KOHEe
TEJICKOMMYHUKAIMSUTBIK ~ TEXHOJIOTHSIIAP/IBIH, ©H JKOFApFhl JKETICTIKTEPIMEH  9/IiCTEMEITIK
Kypajijap  camachlHJarbl TEXHUKAIBIK OPBIHIAYNIBUIBIK CHUIIATHIHIA JTOTHKATBLUIBIFBIMEH,
PETTLTIrIMEH, KOPHEKLTIrIMEH CHTIATTAIyhl KaxeT[7].

CoHBIMEH, «INIEKTPOHABIK OKYJIBIKY» JICTCHIMI3 HE JXOHE OHBIH OJICTTET] OKYJIBIKTaH
aBIPMaIBUTBIFGI Hejle? OJeTTe, ICKTPOHIBIK OKYIBIK OKBITATHIH, OaKbUIANTHIH, OHJICHTIH
JKOHE HETI3rl FBUIBIMM OKBITY TopTiOi OeiiHeneHren Oacka jla KemieHji OarjgapiaMarapian
TYpaJibl. DIEKTPOHIBIK OKYJIBIK KOOIHECe 9IeTTET1 OKYIBIKTBI TOJBIKTBIPHII TYPaJIbl, 0T dcipece
KeJleci xaraiapaa THiM Il OOJIBIT Kenesi: J1e3/1e KalTapbIM bl OaiilaHbICThI KAMTAMAachI3 €TKeH
Ke3/e, OJIETTErl OKYJbIKTa i3jenm Tady KWBIHFA COFAThIH akKmapaTrThl Te3 apajga Talyra
KOMEKTece i, THUIEPMITIHIIK TYCiHaipMenepre OipHeme peT KaTapblHaH >KYTIHTE€H Ke3Jie
VaKBITTHl YHEMJICYTE CEITIIH TUTI3e/i, KbICKAIlla MOTIH/II YChIHAJIBI, QHTIMEIeIT Oepe i, OHIeH T
(Jtorr OCHI JKepJie MYJIbTUMEIUATBIK TeXHOJIOTHSIIAP/IBIH MYMKIHAIKTEPi MEH apTHIKITBUTBIKTAPHI
aiKpIH Oaifikanaael), Te3 apajga, Oipak Oenrimr Oip jkeke TYJIFaHBIH ©3IHMIK eNTiTireHe Kapai
JalBIKTaIFaH KapKbIHAa Oip 6e:1iM OolbIHINA 63 OLTIMIH Tekcepyre MyMKIHIIK Oepeti.

DIEKTPOHIBIK OKYJIBIK OOBEKTiCl FBUIBIMH HETI3JeNreH (akTiiep, TYKBIPBIMIAp MeH
epeXeNep/diH, COHBIMEH Karap OepiulreH OKy KYpChIHAA OKBITBUIATHIH OOBEKTUICP/IIH,
KYOBLIBICTAp MEH YPJICTePAiH KaThIHACTAPHI MEH KACHETTEPIHIH KUBIHTHIFBI OOJIBIT TAOBIIATHIH
CaHJBIK, MOTIHTIK, TpaduKaIblK, ayauo, BHUACO JKOHE Oacka OKBITY akKmapaTsl 0oy
Kepek[8]. DMeKTpOHIBIK OKYJIBIK aHBIKTaMAaJIBIK KoHE OacKapyIbl aKIapaTThl KAMTY KEepeK, KoHe
KOJIIAaHYIIBIHBIH, Ha3apbhlH ©3iHEe ayJapTaThlH JKOHE OKYy MaKcaTTapblHA KbI3MET eTHEHTIH
aKnmapaTThl KaMTBIMAay KepeK. DIeKTPOHIBIK OKYJIBIK OpTYpJi MaMaHIBIKTap YIIIH OJIAPIIBIH
THUNTIK OKY JXOCTapiiapbl MeH OarjapliaMalapblHa ColiKec KOJJaHyFa MYMKIHIIK Oepy Kepek.
DNEKTPOHIBIK OKYJIbIKTa HHTep(]ec KOpHEKTI, TYCIHIKTI, OIpMOH/I1 JKOHE KOJIAHYINBI KaTe ic-
opekeTTep KidepMmeyi YIIIH 3IeKTPOHIBIK OKYIBIKTBIH TYTEN YKOHE OHBIH OelleK OeNKTepiHiH
(YHKIMSUIAPBIHBIH JIOTHKACBHIH TYCIHYTE€ KOMEKTECETIH TYpiHAe KeNTipyli Kepek. DIeKTPOHIBIK
OKYJIBIKTAa WMHTAIMATIBIK KOMITBIOTEPIIIK MOJENIEp OKBUIATEIH OOBEKTUIep, YpIicTep MeH
KYOBUTBICTAPIIBIH KYPBUIBIMBIH JKOHE IMapaMeTpliepiH Oepy »KoHE e3repTy, COHBIMEH Katap,
CBIPTKBI OPEKeTTepiH HMMHTAIUACH YIIIH BIHFAMIBI KYpalgapMeH JKaOIBIKTaTy Kepek.
KommeroTepaik MoaenaepMeH e3apa-apekeT Macenenepi OuTiM alymibIHBl OHBIH KOMeTIMEH
MIENTUIeTIH TUIAKTUKAIBIK eCeNTepIiH Ma3MYHbIHAH KOHLUTIH 00JIMeyi Kepek.

DJIeKTPOHIBIK OKYIBIK Kanail »aOblK, cojaifl alblK opTaja KOJAaHBLTY MYMKIHIIKTEpiHe
re 00y KepeK. ANIEKTPOHABIK OKYJBIK JKa0BIK OpTaia *KbIDKBIMAJIbl aKIMapaTThl Tacylibliapaa
OpHAJIACYBl JXKOHE JKEKe AJIbIHFAH KOMITBIOTEpIEe HeMece JIOKAIbIbl KOMIBIOTEPIIK JKeiae
aTKapylisl IporpamMManap CHSIKTBI )KYMBIC iCT€y MYMKIHAIriHe He 00Ty KepeK. BIIEeKTPOHIBIK
OKYJIBIK alllbIK OpTajaa TIo0alIsl KOMIBIOTEPIIK JKelijiepae OpHaltacaabl JKoHE KYMBIC icTey
YIIIiH IporpamMma-opay3epiepi KoaaaHa /bl

DJEKTPOHIBIK OKYJBIKTBIH KYpaMmblHA: THTYJ, TaKbIpbIITaMa, Ma3MYHBI, YTHJIATAIap,
KOMEKIIII JKOHe KyXKarTama eHTi3uly Kepek. THTynama 3IeKTPOHIBIK OKYJIBIKTBIH IIBIFY
MamiMeTTepi opHanacaabl. [lIpIFy MomiMeTTepiHe KOWBLIATBHIH TajlanTa ColKec Tapaynaa
kenripiiren.  TakpIpplTamManga  AIEKTPOHABIK  OKYJIBIKTBIH ~ KYPBUIBIMBI ~ MEH  OapJibIK
CEMaHTHUKANIBIK OKY OIpJIiKTEpiHiH aTTapbl KOPCETLTYl Kepek.
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HaBurarust pyHKIMSICHI SIIEKTPOHJIBIK OKYJIBIK OOMBIHINA ajFa OHE apTKa KO3FaTyIbIH
MYMKIHJITIH KamTaMmachl3 eTy kepek.Kapay (QyHKuMschl TanchipManap/ibl OpBIHIAY B,
CypakTapra ayam Oepyai >XoHe OUTiMIi OakbpUIayabl OTYJI Tajam eTHed, dIEKTPOHJIBIK
OKYJIBIKTBIH KOHTCHTIMEH aJ/IbIH ajla TaHbICyFa MYMKIHJIIH KamTaMmachl3 eTy Kepek. OKBITY
TPACKTOPHUSICHIH aHBIKTAY (QYHKIMSCHI KOJMEH, TECTTIK HEMECE TOJIBIK Tamjay Heri3inae
KYprizizierin OuriM OakpuiayiaapbIMEH MIHACTTI TYpJE OKBITBULY YINiH cabaKTapJblH Ti30erin
KYpacTbIpyFa MYMKIHJIIK 6epy Kepek.

Konmen Tamjiay SJICKTPOHJIBIK OKYJIBIKTBIH Ma3MYHBIHIAFBI MOJYJIBACPAL, cabakrapiabl
X)oHE OJIOKTap/a HOMIPICPiH OCATLICY apKbUIbl OKBITHUIATHIH TPACKTOPHUSFA KOJIMCH CHTI3YTe
MYMKIHJIK Oepy kepek. OKy koHe OUTiMII TeKcepy (QYHKIHSICH TCOPUSIIBIK MATCPUAIJIBI OKY,
TanChIPMAHBIH WHTCPAKTHBTI OPBIHJAIYBIH, KOWBLUIFAH Cypakka jkayam Oepy KOHE OKY
TPACKTOPUSICHI KOJIEMIHIC aFbIMJIbI, apajibiK, PYOSKTIK KOHE KOPBITHIHJBI OaKpLIaymap OTy
MYMKIHJIIKTEPiH KopceTyi kepek. OChI Karaaiijia KoNTereH cypakrapra JyphIc xayan depinvece,
OUTIM aIyITbl JCKTPOHJBIK OKYJIBIKTAFbl OKBITYJIBIH aFBIMJBI OIpJIiriH KadhTamayra MOKOYp
oomatpI[9].

Tecriney (QYHKIMSACH HOTHXKENEP/l TIpKEy JKOHE TIpKeMeH MYMKIiHJIIKTepiMeH
AJIEKTPOHIBIK OKYJIBIK JXOHE OHBIH O6Jiek OeslikTepi OoibIHIIIa OiTiM JICHTeliH aBTOMATTHI TYPJIC
OakplIay KypajiapbliHa MYMKIHIIK Oepy kepek. O YIIIiH TecTep OKy Kypchl OOMWBIHTIA OepuIreH
CYpaKTap/bIH KaJlmbl 0Oa3achlHAH TaHJAJIFaH OKBITY Oipiiri OOWBIHINA CYpaKTapIbl KOHE
)KayanTap BapHaHTTapbIH Ke3JACHCOK TaHJIay apKbLIbI Oepy KepeK. buTiM alyIibIHBIH jKayarTsl
CHTI3Y HeMece e3repTy MYMKIHIITT OUTIM aylibl CypakTapiblH JKayanTapblH eHTI3Y
TEXHUKACHIHA €MeC, all CypaKTap OOUBIHINA XKayalTapblHa KOHIICHTpAIUS *kKacaif Outy cebebiMeH
oTe KapamabIM 0oy KepekK. TecTiley[iH HOTHIXKEeCI OJKpaHFa IIbIFaJbel. TecTileyain
KaHaraTTaHIbIPbUIMAUTBIH HOTHIKECIH I jKkayaObl TyphIc OepiIMEreH Ke3 KelreH Cypakka epKiH
Kernry eckepiny kepek[10].

KopsiTa keime 31IeKTPOHIBI OKYJIBIK Ka3ipri 3aMaHIaFrbl OKBITYIBIH JKaHa Ke3i OOJIBII
TaOBIIIAIbI JKOHE JIe OJI TEOPHSUTBIK MaTepUaIbI MEHIepyTe, KaJTbIITACTBIPYFa, ajFaH OLTiMIi
TOXKIpUOe Ky3iHAe KoJmaHa OLTy 9j1ici MEH JarIbIChIH OeKiTyre, ©3/iK OaKbUIAyJbIH dp TYpIIi
TYPJIEPIH JKy3ere achIpyra, OakpliayFa apHaIFaH akKMapaTThIK opTa Jen OileMi3. DIeKTPOH]IbI
OKYJIBIK CTYJCHTTEp HeMece KOJIAAHYIIbLIAp JKOHEe OKBIPMaH KaybIM YIIiH JalblH MaTephal.
CryneHTTep MEH KOJIJAHYIIbLIAp HeMece Ke3-KeITeH OKbIPMaH YIIiH 3JIEeKTPOHIBIK OKYJBIK 63
OUTIMIEPIH KEeTUIAIPIN, TOJBIKTHIPHIT OTHIPA AJAThIH KOHE HOTHIKETIK eMTHUXaHFa JaibIHIaTyFa
KOMEKTeceTiH MajiMerTep 0azackl Gombim Keneri. COHABIKTaH Ja OChl Makajiaaa SJIeKTPOHIbI
OKYJBIKTApMEH JKYMBIC icTey opOip KOIJAaHYIIBIHBIH CTYICHTTIH HeMece Ke3 KeJreH
OKBIPMaHHBIH 63 MYMKIHJIIT'H €CeTKe ana OTHIPHII, OKBII YHPEHY ICiH JKeKe Aapa XKYprizy OOJIbIT
CaHAaJIATHIHIBIFBIH JASJICTICIIK.
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ADVANTAGES OF USING SHORT FILMS TO PROMOTE CREATIVITY AND
COMMUNICATION OF STUDENTS

Annotation
In this article we will explore how short films can be used in the classroom. We will look
at how we can use short films to promote creativity, and both oral and written communication by
doing communicative activities based around a variety of short films. The session will be very
practical and involve a lot of teacher participation. Teachers will come away with practical
activities to use with their own students.
Keywords: short film, communication, creativity, promote, advantages.

Tycinikreme
Kpicka Mep3iMai  GuiabMaepai  CBHIHBINTA — TaiIaTaHy IbIH APTHIKIIBLUIBIKTAPBI
KapacThIpblIaabl. byn Mmakamama OipHenie Kbicka (UIbMACp NalijalaHBULIBI JKoHE OipHeIe
OKBITYIIBUTAP KATBICBHINT, KBICKA MeEp3iMii (GWIBMJICPIAIH KOMMYHHUKATHBTI KaOuteTTepiH
JTAMBITYBIHIA €PEKIIe poJl aTKapaThIHBIHA KO3 HKETKI3Ii.
Tyitin ce3mep: Kbicka (QHUIbM, KOMMYHHKAIHS, [IBIFAPMAIIBUIBIK, BIHTAIAHIBIPY,
apTHIKUIBLIBIKTAP.

AHHOTAUA
B aToit cTarbe MBI paccMOTPHM, Kak KOPOTKHE (PHIBMBI MOXHO HCITOJIB30BaTh B Kiacce.
MBI TOCMOTPHUM, KaK MBI MOXXEM HCIOJIb30BaTh KOPOTKHE (WIBMBI JUIS TIPOJIBIKECHUS
TBOpPYECTBA, KaK YCTHOro, TaKk W muchbMeHHOro. Ceccuss OyAeT OYeHb MPAKTHYHOW W
YBJIEKATeIbHON. YUHTEIIs YeAYT CO CBOMMHU YICHUKAMH.
Kiaw4ueBble caoBa:  KOPOTKOMETPpaKHBIM  (UIbM, OOIIEHHE, KpEeaTHBHOCTD,

IIPOABUIKCHHUC, IIPCUMYIIIECTBA.

Mass media is more effective in all sphere of life by virtue of their audio visual powers.
Additionally to use of cinema for entertainment aims, its educational mean has been known
and utilizing visual expression in education has been widened. The nonconventional education
tools which rise quickly allow usage short films in lessons. The short film helps a free field of
study by its meaning. Types of short films are fiction documentary experimental animation and
video-art etc. The fact that film shooting technologies have become cheaper, handy cams have
become widespread, and digital cameras and mobile telephones have opportunity of shooting
helps short film producting available for large masses [1].

The cost effectiveness fiction programes help writing of shootings easily. The research
revealed that students better taught their lectures through multi media presentations rather than
verbal lectures. Considered that the students are able to focus on lecture for 16-20 minutes at
most during the class hour, having films gathers significant importan in order to take attention
for a long time. Hartley and Davies summed up that for verbal-based education, the university
students have been able to remember 70 % of what have been taught in the first 10 minutes and
only 20 % of what have been taught in the last 10 minutes. Ozcan Demirel taught a research in
remembering. Demirel emphasized the memorability rate of the knowledge according to the
sense parts and summed that population remembered 50 % of what they saw and heard and 80
% of what they saw, heard and said. Studied results prove that multi-media education should
be arranged in the class in order for the students to remember the knowledge at high level.
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The short film narrate and visualize subjects is one of the audio visual tools for
multimedia education. Short films can be checked from many perspectives in terms of high
school and university students in particular. One of these perspectives is that short formed
films help students with story-telling skill, which helps them to have competency to accept
their surroundings and events. Other field of study is the effect of the education offered with
the support of films as an indirect method of education [2].

In this educational method, utilize the audio visual, for example to see and to make
short films, is made under the supervision of the teachers who takes role of guiding the group.
The frame of the subjects matter is identified by the teachers and possible ideas about the
subject are generated. The methods of how to give the subjects is decided. After finishing of
writing of the screen-play, collecting the players, looking for location, and procurement of the
money, the making is made. Writing follows the shooting. In the end the results as an example
if or not the producing effects the desired aim are assessed within the class.

On this idea the assessment of one and group creative, his effective in decision making
and execution, and his view to make works with organization. = While those ideas are
accepted into point, the positive advantages participated to offer effectively tutoring by making
the students see or shoot short films can be made list as examples: The short formed films are
effectively. It develops the memorization and the comprehension.

It makes enable the student to remember the subjects easily and creates expression
richness. It supports creative thinking. Thanks to its time, its story is created briefly and
economically and this provides focusing on the desired subject. The fact that the students get
used to think with visual and movable images about the subject reifies the knowledge. That is
why the usage for repeating for the class hours diminishes and long term remembering appears.
The power of observation makes more thanks to the active participating. The skill of the
student to assessment population relationship, interpret the mutual inter-action of the
individual or the society relation, and makes the cause and effect relation makes more [3].

Making film helps student has an idea of being a part of the lecture to be made by the
active participate. The notions of group work taking responsibility completing responsibilities
or experiencing group achievement helps for the reseachers. More over the short formated film
helps to give exemple the road the subject is made to infer and make relations with what had
been shot before. There are some bad points and limitations to conduct the lectures by making
the students watch and/or shoot short films. These can be listed as follows: Technical
deficiencies and the need for preliminary preparations of the production stage and the
projection of the film are among the significant limitations. Furthermore, requirements of
writing the screenplay and learning film shooting techniques even at simple level cause need of
preliminary-education [4].

However, requiring long time periods for the shooting and the editing is a disadvantage.
The desired result may be achieved lately or may never be achieved at all. It is also possible
for the tutor to experience difficulties and problems in maintaining the class order. In this
respect, the limited number of the short films produced before and their production quality are
among the limitations of projection. The questionnaire should be evaluated by taking these
advantages and these limitations into account.

The study was conducted to investigate using short film in education. Sample group of
the study comprise of 100 students chosen at random from one regular high school and one
private high school in Turkey and Ege University Communication Faculty Department of
Radio, Television and Cinema during 2011-2012 Fall Semester. Private TAKEV Anatolian and
Science High School organizing short film contest every year throughout Izmir. The university
is Ege University Communication Faculty Department of Radio-Television and Cinema and
basis of selection is second and above grades at which students begin to shoot short films. The
questions prepared for the purpose of the study were
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Scope of Lecture and Using Short Film Production Within Scope of Lecture as a
Supportive Material in Education with subtitles. Within the context of the personal information
the age and the gender of the student, the school still being attended by the student and the
grade of the student were asked in order to determine the present educational situation of the
students. Under the first subtitle of the questions of the second part, ten questions were asked
[5].

In general high school and university students had suitable and positive opinions for
majority of approaches anticipated using short films in education. In line with the answers
submitted by the high school students, using short films as an educational method by watching
and shooting short films is important to understand the subjects comprehensibly, clarify
abstract subjects and provide active participation to production. Within this scope, most of the
high school students indicated that they wish to see short films and/or make short films in
relation to the subject studied within the scope of the lecture [6].

High school students, who have the opinion that watching short films during the lecture
period is not a waste of time but helps to earn time to comprehend with the subject of the
tutorial, believe that in general short films can be used in education positively. The difference
between the regular high school and private high school students is that the students attending
the regular high school more need to benefit from the short film as an educational method.
This fact brings to mind upon the differences in the number of students per class, accordingly
creates the time constraints and the limitations for opportunity of using audiovisual materials at
the lecture hours.

The responds submitted by the university students about utilizing short films in education
are different from those of the high school students by virtue of awareness and need. The
preferences of the university students are positive for requirement of using short films to
provide a better comprehension of the subject taught, which is similar to those of high school
students. On the other hand, since the university students attend the Communication Faculty
and have close relations with short film productions, their demands for using short films are
lower than high school students.

In addition, the request of the university students for using short films related to the
subjects being taught in education is significant when compared with their opinion that short
films enhance the subject comprehension. The fields for item indecisive were generally not
preferred among the university students. At the same time, the opinion of the university
students that the short film will create awareness towards the mass media is higher than that of
the high school students. Similar results were obtained related to shooting short films.
University students encounter fewer problems in terms of discovering difficulties of visual
storytelling in films in case of using short films as teaching material as they use short films
frequently throughout their education [7].

The opinion of the university students about the positive effect of shooting short films on
increasing the motivation of students is higher than that of the high school students. Among
the educational methods, creativeness as well as effective thinking, problem solving and
improving the research skills should be supported. For this reason, using short films and
shooting short films should be included in the effective course content preparation techniques
within the scope of educational strategies. To summarize briefly, in terms of easing and to
concretizing learning, supporting creative thinking, strengthening the visual comprehension,
bringing variety to the teaching-and-the learning process, and giving active role to the students,
opportunities of watching and shooting short film should be made available to all the students
as a requirement of the present era.
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90K 159.9
Axkmycaesa Mapxcan HckenoeposHa,
neoazozuKa 2ulabiMOaPbIHbIH MAZUCHIPI, OKbIHLYUibI
AzamammoiK Asuauus Axademuscol

CBIHM OMJIAYJIBIH TYJIFA JAMYBIHIAFBI POJII

TycinikTeme
By makaia jxorapbl OKY OpBIHAAPBIHIA OKATHIH JKac MaMaHap apachklHa CBIHHA OHJIayabl
KaJIBIIITACTRIPY MOceNleciHe apHajapl.Makana CBHIHH OHJayAblH 3aMaHayW TYJIFaHBl JaMBITY
Maocenecine apHamrad. JKorapbl OUTikTi MamaH OoJyjarbl TYJIFAHBIH CBHIHH  OWMIIay
KaOUIeTTLIIriHIH MaHBI3IbI POJIi JKaMITbI )Ka3bUIFaH.
Tyidin ce3aep: CoiHu oiinay, *KeKke TyJFa, OuUTiM, KabimeT, JaFIbl.

Annotation
This article was devoted to the problem of critical thinking among young professionals in
higher education institutions. The article focuses on the development of modern thinking in
critical thinking. An important role in the critical thinking ability of a highly qualified specialist
is described.
Key words: Critical thinking, personality, knowledge, abilities, skills.

Kazipri 3amanfsl a51eM — op TyJIFa YImiH Oenriti 6ip OpbIHBI alaThlH JHHAMAKATBIK JaMbIT
KeJle JKaTKaH )Kyiie eKeHIH FhUTbIMIapAaa, FaasiMaapaa pactaiinel. JKeke Tyira peTiHIe eMipiae
KociOM KoHe JKeKe, IIbIFapMalllbll JKoHe OapilbIK OarbITTa TaOBICTHI 0Oy VIIMIH YHEMi JaMBIII,
XKeTuryiMi3 kepek.ChIHH oifiay Jaraplaapbl MEH KaOimeTTepincis, Oy MyMKIH eMec.

Oiinay kabinmeTi »XakCchl JaMbIFaH agaM KypAell Maceleiaep MeH IpodiaeManapsl
TYIBIPaBl, ONApIbl AHBIK JKOHE aWKBIH TYKBIPBIMIAWIBI, aKmapaTThl THIMAI KHHAY YIIiH
JepeKci3 uaesiapapl KOMAaHabl; aKbUTFa KOHBIMIBI KOPBITHIHABLIAP MEH IIEIIMAePTe, OJIap bl
KpUTEpHIiJiep MEH CTaHIapTTapra colikec TEKCepyre; aJbTepHATHUBTI Oiyiay jKy#ernepi merinae
alllbIK O¥JIaHa OTBIPBII, OJIAPBIH JKOpaMasIIapbiH, KATHICYBIH YKOHE NMPAKTHKAIBIK CONKECTIriH
MOMBIHAM TBI, TISITIMIEP KaOblIaaranaa dackarapMeH THIM/II KapbIM-KaTbIHAC »Kacaiasl [1].

ChIH TYpFBICBIHAH OWJiay aJaMHBIH JaMy Ke3eHAEpiHIe opKallaH ca0aKTachIl JaMbIIl
OTBIpaJbl, OlpaK OHBIH JYPHIC KAIBINTACYbl YIIIH aJaMHBIH JKEKe TYJIFa OOJBIN KaJbINTACY
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KE3CHIH/IE VaKbhIT OOJITeH MaHbI3Jbl MaiibiMaaynap Oap. ChIH TYpFhICBIHAH OJay JaFIbLIaphl
MeH KaOlIeTTepiH KalbIITacThIPy Ka3ipri KoFaM/a jkui Ke3ziecesi, anaiiyia Oy ajam xKeke TyJIra
00Ty Ke3eHIH/Ie, OMIPITIK TTO3UIIMSHBI KATBIITACTBIPHIIL, OUTIM amy/1a epeKIie pesl aTKapabl.

JI. XanmepHpIH aifTybiHIa, «OOJallakKka apHajdFaH OuTIM eki alaiichl3 KarujaarTapra
HET3/IeNTyl KePEeK: aKmapaTThIH KAPKBIHJBI JAMBIT KeJie JKATKAHJBIFBIH TE3 TAYBIl, aKAKATTHI
TaybIl, OHBI TYCIHY XOHE KOJiaHy KabimeTi» CTyACHTTEp JaMyJIbIH XXaHa CaThIChIHA KOITKEH
Ke3Jle, YHUBEPCUTETTIK OimiM Oepy carbichiHaa, CHIHM oiulay kKabideri Oeicenai Typie
KaJibImTacajsl. [2].

Korapeima aifteurran MaJiMJIEMEre KeIlicley MYMKIH emec, cebebi Kazipri 3aMaHrsl
JKOFraphl OUTIM JKylieci ’KoHe OYKiT OKy Tporieci eeyii e3repicTepre yibipay/asl. Erep Oypbin
ayJIMTOPUSJIAFBl JKETCKIT pojl MyFrayiMre we 0oJica, HETI3ri akmapar ke3i 06oja Typa,
CTYJCHTTEP/IIH OPEKSTTEPIHIH YHICCTIPYIIici, Ka3ipri yakeITTa OakajaBpuar )yheciHe Korryine
OaiiJIaHbBICTHl  OKYIIBUIAPFA OKY/IBIKTApABl TaHJAy/ad, aKmapaT i3JIey/Ie KOHE OJiapJbl OHJICY
YKOJJTAPBIHJIA YIIKSH epKiHmik Oepinesi. Jlom ockl jxarmaiiia chlnm oifjay Jarapuiapbiia ue 6oy
KaXKXeT, OYJT «He OOJIBI KaTKaHbIHA MYKUAT Kapay» JeTeH 11 Outaipenti [3].

Cemnm Typruijian oiuiay Kabineri 0ap CTyIEHT akmaparThIK Xabapiamanbl TYCIHAIPY MEH
Oaranay el SpTYPIi ojicTepiHe We, OHAArbl KYPBUIBIMIAP/IBIH KAWIIBIIBIKTAPEl MEH TYpPJIEPiH
alfKpIHIayFa, O3JICPIHIH Ke3KapacTapblH JoNelcyre, JIOTUKara FaHa eMeC, COHBIMEH Karap
OHTIMEJICCYIIIHIH ~ Ke3KapachlHa cydeHyre KaOurterrti. MyHmal CTyJIEHT aKmaparThiH
OPTYPJILTIriMEH KYMBIC iCTeYTe CeHIM/Ii, TYpPIi pecypcTap/bl THIMIL Taijanana anaael. MoHaep
JCHTeHIHC CBHIHU TYPFBIAH OMIay KaOUIeTTi CTYJACHT aKmapaTThIK KEHICTIKTEPMEH e3apa
opeKeTTece anajibl, KOpIIaraH dJIEMHIH KOl MOJISIPIBIKTEI TyOereim KaObuiaail anapl, JKambFa
OpTaKk ajxaMH KYHABUIBIKTAp MICHOEpIHIe TYpJli Ke3KapacTapIblH OMip CYpy MYMKIHJIriH
pacTai bl )KoHE KaObII I Ibl.

CplHM oOWJlay TEOPHSICHIHBIH O€Talblll, JjJaMyblHA eJeyili YJiec KOCKaH, TaHbIMal
amepuKaHIbIK Ticuxosor JI. XammepH o3iHiH «ChIHM Ko3Kapac MCHXOJIOTHACHD) aTThl )KYMBICHIH
x)apusiaapl. Onma JI.XanmepH KpHTHKAIBIK oOilayFa MBIHaJal TycCiHgipMe Oepemi - Oy
KOKETTI HOTHIXKE ajly BIKTHMAIJABIFBIH apTTBIPATBIH TAHBIMIBIK TEXHHKAHBI HEMece
CTpaterusyiapabl KoJaaHy». ATajaraH aHbIKTaMaja oujayasl Oackapy KaOijaeTiHe, HeTI3ILTIriHe
JKOHE MaKCATTBUIBIFBIHA Kapal epeKIIelIieHETIH Hopce peTiHae cumaTtTaiabl. J1.XaamepHHBIH
MmiKipiHIIe, Oy «MoceeHl Ientyae, TYKBIPhIMAAPABl KaJIBIITACTHIPYAQ, BIKTHMAIIBIK
Oaranayaa JKoHe IIeNIiM KaObuImayjaa KOJJaHBLUIFaH» JereH oWabiH Typi [2]. By skarmaiima
OMIIBITT HAKTHI XKaFaail MEH IICIILICTIH MACeIeHIH TYPl YIIIIH HEeT13AeNTeH KoHe THIMII 00IaThiH
JaF IbIIap bl TakiIaTaHabl.

CBIH TYpFBICEIHAH oitnay TyKbIpbiMaaMachkl J[.KiaycTepin eHOeriHae TepeH CHIIaTTaIFaH,
o3 eHoOerinae JI.Knycrep chiHm oiinayapiH Oec TaHOATBIK OeNriIepiH KapacThIpasl [S].

EH angpIMeH, aBTOp CBHIHH OMJIayJabIH TAYENICI3AIriH KepceTemi. Byi cHmarrama CHIHH
OMJIayIbIH JKeKe CHIATBIH OUTIipeni, COHBIMEH KaTap «CHIHH OMIIAyIbIH TYITHYCKAa OOJIyBI
MIHIETTI emec: 0i3 0Oacka amaMHBIH HIESCHIH HeMece HaHBIM-CEHIMIH ©3IMI3MiKi peTiHJe
KaObL1ayra KyKbIFBIMBI3 Oapy JIereHal Ouraipeni.

ExinnrimeH, akmapar ChIHM OWIIAyIbIH COHFBI HYKTeCi eMec, OacTamKbl HYKTECi OOJIBII
Tabb1aael. CHIHE OiTayAblH HOTIDKECIHAE >KaHa HAesIapAabl IIbFapy Keibip ¢akrinepre,
MOTIHIEpTe, TEOPHAFa, IEPEKTEPTe HEeTI3ACATCHIIrH OeKiTeI].

YIriHIIiAeH, ChIH TYPFBICHIHAH OMJIay cypakTapibl KOKOJaH OacTayia/ibl JKOHE IMEeNILTyi
KepeKk Macelelepi TyciHedi. Auaiia Ke3-KelT'eH Ke3eHJe INbIHAHBI KOTHHTHBTIK IpOIece
mpo0biieManapabl HICIIYTe KoHe 03 MY Ieaepi MeH KaKeTTUIIKTEpiHeH TYBIHIaUThIH CypaKTapra
JKayar OepeTiH KOTHUTUBTI YMTBUTYMEH CHITATTAIa bl

TeprinInineH, CbIHA oAy manenaemMenepai aoaenaeiai. ChIHE OHIIBIT OYJ1 Macesene o3
mentiMid Tabagpl JkKoHE O IMeNTiMII Heri3di, akbplIFa KOHBIMIBI JSJIEIICPMEH KOJIal bl
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Comnpaii-ak, o1 0ip mpobiemara 6acka menrmMaep IiH MyMKiH eKeHiH TYCiHe/Ii )XoHe OJ1 TaHIaraH
MISTTIMHIH OacKalapFa KaparaH,ia KAUCHIH]IbI JKOHE YTHIMIBI €KEHIH JIOICIACYTE THIPhICAIbI.

becinmnizen, ceiHu oinay - Oy oleyMeTTiK oiinay. EH COHBIH/A, Ke3-KENITeH ChIH OMIIBLI
Oenrini Oip Koramjaa >XYMBIC ICTEHJI KOHE ©3 KeKe OachlH KaJbIITACTHIPYJAaH Tepi KeH
npobemManap/s memnie i JeTiHTeH.

OTanbIK 3epTTeyep/Ie ChIHU Oilay Macenecin A. AJTMMOBTRIHEHOCKTEPIH/IE

Cobinu o#ay/IbIH MBIHAH IR KarF1aiiapaa 001aTeIHbl alThUTFaH:

® K3 KeIITeH podJieMa He aKIapaTiicH o3/[IrMEH XKYMBIC JKacaraH/ia;

e K€3 KENTeH MpodieMa He aKmaparThl o3iHAiK TKipuOe (eMipitik, KociOn) TyprBICHIHAH
KapacThIpran/ia;

eKe3 KeiareH mpoOjemMa HE akmapar Typalnsl e3iHaik (Jiepdec) MiKip KaIBIITacTBIPY
OapbIChIH A,

® 03 TTIKipi MEH KO3KapacTaphlH TY>KBIPBIMJIAI, OJIAPGI TNICIICY/IC;

e K3 KeIITeH mpodJieMa He aKImapaTThl )KaH-KaKThl TYPFBIJIAaH KapacThIPFaH/Ia;

e Oipriece KYMBIC JKacaran/ia (TOTTa, KYITa, KOMaH/1a1a);

e O3TeIIep/IIH TiKipIepin Oaranarn, KaOblIIaran/a.

byn opaiina TylinaeldTiH OoJicak, TYJIFaHBIH JKEKe iC-OpeKeTi, 63 TyKipuOeciHe cykheHin
MoceJieTe ChIHU IKip OUIMIpin, COHBIMEH KaTap MalbIMIApbIH JIJIENJ TYBIPBIMIApMEH JKaH-
MKAKTHI JKEKe JKOHE TOTI inriHe GacKamap pIH MiKipiH eckepin, Oaranan KaObUIaHFaH MIeiM e
JIeN OlIeMis.

TyrranblH CHIHM OWIIAYBIHBIH KAJIBIITACy JICHrelnepiH A.ANMMOBTBIH €HOCTIH/C
TOMEHJIET1JIeH JAeHreinepre 0elin KapacThIpFaH eKeH:

bacmankr oeneeii
- ©3 KO3Kapachl MEH YCTAHBIMBIH JKaH-)KaKThl TYPFBIIAH KB TACTHIPA aJIMaiIbI,
- ©3 YCTaHBIMBIH TOJIBIK JdJICIeH aMaiibl, OHBIH apTHIKIIBLIBIKTAPBIH TOJIBIK KOPCETIICH I,
- JKaH-)KaKThI CAITBICTHIPMAN/TB,
- YTBIMJIbI MBICAJIJIAP KeNTipMen/Ti,
- ceber-cangapblH JJIETAl TYPAE KENTipe aaMan b,
- TaJlay MEH CHHTe3/Iey/li TOJIBIK KacaMaiiibl,
- )KaH-)KaKThI Oara Oepe aJMaiiIbl.

Opma Oeneeti
- oiiyiay KajaMIapbiH peTiMeH KOJIIaHaIpl,
- ©3 KO3Kapachl MEH YCTaHBIMBIH KAITBIITACTHIPFAHBIMEH OJIAP/IBI YTHIMIIBI TYP/IE AdJemaeit
alMaubl,
- 63 YCTaHBIMIAPBIH 63TeJIEPMEH CAITBICTHIPAIBI, OHBIH APTHIKIIBUIBIFBl MEH KEMITLUTIKTePiH
XKBIPATAJIBI,
- o3iHe aliTBITFaH CHIHIBI ca0BIpMEH KaObLTaall anMaiiibl,
- 93¢ YCTaHBIMIApbl )KaH-)KaKThI TAIAaMaiIbl, OJIAP/IBIH OJKBUTBIKTAPBIH a)KbIpaTa aMaipl,
- o3re YCTaHBIMIAp/Abl 63 MaKcaThIHA Naianana aaMan b,

- 63 YCTaHBIMBIH HKEMJIi TYPJIE 63repTe aMaiiabl.

Kozapwer oeneeti
- HEeTI3T1 oiinay KajaMIapblH PEeTIMEH, JTJOTHKAIBI TYPJIE )KOHE TEPEHIHEH KOJIaHabl,
- 63 KO3Kapachl MEH YCTaHBIMIAPBIH YTHIMJIBI TYpJe JaJeNaell anapl,
- ©3iHe 631 HAKTHI Oara Oepe amajpl,
- e3re miKipraepai Oaramaii Oinesi,
- YCBIHBICTap MEH THIoTe3ajap »acai Oie/,
- aliTBUIFAH ChIHFA OABINIIEH Kapaiibl: 63 YCTAaHBIMIAPBIH HKEM/Ii TYPJIE 63repTe alajibl,
- ©3 )KYMBICBIH JKaKcapTy JKOJIapbIH 131€CTipe/Ii.

JKorapel oKy OpHBIHBIH OimiMrepiepi, 6onamak mMamannap KOO TomomaaraHna ChIHH
OMiIayIbIH JKOFaphl JeHreliiHe calikec OOyhI mapT. Ay OyJ1 MaMaHAAP/IbIH OCHI JICHTeHre JKeTil
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HIBIFYBIHA JKaF/jail jkacay TiKelded OKYy OPHBIHBIHBIH MPO(ECCOPIBIK-OKBITYIIBUIBIK KypaMbIHa
OaiiIaHbICTHI.

Koraprina aifTeuranap/sl KOPHITHIH/IbIIAN KeJle, ChIHU Oijlay apKbLIbl CTYACHTTEP MEH
OKBITYIIBUTIAP/IBIH FHUIBIMHU-3€PTTEY MOJCHUETIHIH >KOFapbl JCHICHiH aHBIKTAWTHIH KAaCHETTEP
MEH JIar IbIIap;Is! OipikTipyti Oiaipeti.
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CAKTAHABIPY KOMITAHUAJAPBIHJAYBI IT - TEXHOJIOTI'UAJIAP

TycinikTeme
Maxaiaja Ka3ipri 3aMaHfbl IIapTTapra OalIaHBICTHI KACIMOPBIHIApIA ecenTi Oackapy
xkyhenepin  IT-rexHonorusiap — mIenmiMiMeH — aBTOMATTaHABIPY  JKy3ere  achIpbUIFaH.
CakTaHIpIpyIarsl aKIapaTThIK-TAIay KYHeaepiH KOJIAaHy ©3eKTUTir KapacThIPhUTFaH.
Tyiiin ce3mep: caxkTaHIBIPY KOMIIAHHSCHI, OW3Hec, OOJDKay, Kocmapiay, IepeKTepii
Tayay.
AHHOTADUA
B manHOM cTaThe paccMOTpPEHBI IYTH COBEPIICHCTBOBAHUS aBTOMATH3AIlMH CHCTEMBI C
pemenreM [T-TeXHOTOTHM  YHMpaBIEHYECKOTO yd4eTa Ha NPEANPHUSTHIX. AKTYalbHOCTh
WCIIOIH30BaHUs HH(POPMAITHOHHO-aHATHTHYECKUX CHCTEM B CTPaXOBAHUH.
KawueBble cioBa: cTpaxoBas KOMITaHHS, OW3HEC, IMPOTHO3HPOBAaHWE, TUIAHHPOBAHUE,
aHaIN3 JaHHBIX.

Annotation

This article discusses ways to improve system automation with the solution of IT-
technology = management  accounting in  enterprises.  Thisreport  examines the
relevance of information-analytical systems for insurance.

Keywords: insurance company, business forecasting, planning, data analysis

KIPICIIE

3aMaHayW aKMmapaTThIK TEXHOJOTHSIIAP KOFAMIIBIK KBI3METTIH OapiblK cajlalapblH THIMI
Oackapyapl apTThIpy >KOHE KaKETTI BIKIMaabl OobIT TaObuiambl. JKammel cHmaTTamanapMeH
Kartap, op CaJaHbIH ©31HIIK CHITaTTaMaIapbl 0ap JKoHe CaKTaHIBIPY cajlachl Ja epPeKIIeNTiK eMec -
KOMIAHUSIAp CaKTaHABIpY cajackl YIIiH 3amaHayd [T memiMaepai TaHIAHUTBIH HAKTHI
KpUTEpHiliepre ue.

CakTaHIplpy KOMITAHUSIAPBIHBIH KYMbIChIHIA [T-rmemmiMaepai coTTi icKe achIpyJIbIH
OacThl KiITi, capammbliap MEHEHKMEHT ITIeH JKaKChl KOMaHJIa TapanblHaH Oepik epik Oap mem
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caHaipl. JlereHMeH, KOFaphl TEXHOJOTHsUIApFa Ha3zap/bl KOMIAHHSHBIH COTTi JKYMBICHIHBIH
ABTOMATTHI KEMIi peTiHjae KapacTeipyra Oonmaiiapl. KocimopblH XoHE YHBIMIAPIBIH OacKapy
MEXaHU3MIH/IE AaBTOMATTAH/BIPBUIFAH aAKIMApaTTBIK KYHEJlep akKMapaTThIK TEeXHOJOTHsUIAp
FaJIaMJIbIK SKOHOMMKA KEHICTITIHIH JaMyOarbITBIHBIH Oipi peTiHae caHamajasl. byn xarnmait
aTaJIMBIIT ayMaKTa TCOPHSIIBIK JKOHE TOKIpHOENTiK 3epTTeylep OTKi3yl OOWBIHIIA CaKTaH IBIPY
KOMIAHUSCHIHBIH OJaH opi JaMybl JXKoHE Oackapyja Tamjay JXOHE Taljay KaKeTTUTITiHiH
WHTETpAJIAHFaH aKMapaTThIK JKYHCNepaiH op TypJi acleKTLACpIHIH KOJIJaHybIHA ceOeri
0018 1b1.

HaxTer Macene perinje YHBIMIACTHIPY-(QYHKIHOHANIBIK KYPBUIBIM JKOHE OKIMIITIK
MEXaHM3MHIH HETI3T1 DJIEMEHTTCPIHE KATBICTHI ABTOMATTAHABIPBLIFAH JKYHCHIH OackapymeH
OpHBIH aHBIKTAY OOJBIN TaOBIIAIbI, OUTKEHI MHTETpAIJAHTaH aKIIapaTThIK JKYHelep/ enrisyie
KEJICHCI3 cayapaap BIKTUMAIJIBIFB] TYBIHIai bl

Kazipri 3amanrsr [T-TexHonorusiap cakTaHablpy CEKTOPBIHBIH OoceKere KaOuUIeTTUIIriH
apTTHIPYJIBIH THIMJI KypajblHa aifHaTyaa. ABTOMATTAHJBIPBUIFAH CAKTAHJBIPY KHI3METHIHBIH
HETI3T1 Macesieci ecel TYHBIKTBUIBIFBIH JKOHE 9p TYpAl KUMalapjarbl CaKTaHJbIpy KemiciMm
MapTTAPBIH JXKYPrizy O00JIBIT TaObUIA B

CakraHJplpy KOMITAHHMSICHl HAKTBUIAHFAH E€CENTHl aBTOMATTAHIBIPY MYMKIHAIrT Oap —
CaKTaHABIPY TOYKEAUIITL, Typiepi, CaKTaHAbIpY OOBEKTUIEepl XoHE epekernepi. 3aMaHayu
KYHEHIH MaHBI3/bl epeKINeNiri OaraapiaManibiHbBIH KaThICYbIHCHI3 KYXKATTap YITH Ke3 KelTreH
Oacrra opmamapelH Kypy MYMKIHAIrT Ooibim Tadbutafapl. CaKTaHJIBIPY KOMITAHUSICHIHIAFBI
MaMaHHBIH JKYMBICHI VIMIH KYXKaTTapJbl POCIMICYJET JKBULIAMIBIFBI YIKCH MOH arKapabl.
CoHNBIKTaH  aKmapaTThl  CHTI3Yy  JKoHe  WHTepdeicTepiaiH  BIHFAWIBIFBI  KEHICHIIK
ABTOMATTAH IBIPBIIFAH KYWEHIH MaHbI3Ibl apTHIKIIBUTBIFEI 00T TaOBUTARI 1].

WMHBECTHIIUSIBIK KBI3MET €cell ONepanusIapblH KYPTidyae op TYpPJi KapKbUIBIK KbI3MET
TYPJIEPIH KaMTamachl3 €Te/li — aKmusuiap, OONUTanusiap, BeKCeIaep, JETO3UTTED KOHE Tarbl
Oackamap. KapXbUIBIK oOIlepaiiisi TYPJACPIHBIH Ti3iMi HAKTBl CaKTaHIBIPY KOMIAHHUSICHIH
ABTOMATTAH/IBIPYFa TEXHUKAIBIK TAIICBIPMAHBI 931ipJIey 1e aHbIKTAIa bl

[mkirmapyantbiIblK. KBI3MET aFbIMJIAFBl OyXTalnTepiiK JKOHE CallblK 3aHHAMAachlHa COiKec
KAl MIApYalIbUIbIK €CeNTl JKYPTi3ybl KaMTaMachl3 eTefll, COHMai-ak ecenm Oepyal TopTim
OOMBIHINIA KaJbIMTacThIpy. EcenteyaplH op Typil TypiepiH OanraygaH KeHiH OyxraaTepilik
OOMBIHIIIA, CAITBIKTHIK JKOHE Oackapy ecenTepiHeri OapiblK KO3FajbICTap JKyielae aBTOMATTHI
Typae opsiHAananei[2]. KemeHmik aBTOMATTaHABIPBUIFAH CaKTAHABIPY KOMITAHHUSICHIHBIH
YKOOACBHIHBIH KYHBIH JKOHE Mep3iMiH Oarajay yIIiH Oip Karap MaHBI3Abl aCTEKTLIEpl €CKepyhI
KaXeT:

1. CakraHapIpy KOMIAHUSICHIHBIH oJmeMi. JKyMbic iCTEHTIH caKTaHABIPY KeiciM
IIapTTaPBIHBIH CaHBI CAKTAHIBIPY KACIMTOPBIHBI OJIIEMi KYPASTUTriH anblkTaiinpl. [lareiH Fana
KOMIAHUSJA CaKTaHIBIPYABIH aBTOMATTAHIBIPBUIFAH JKYHECIHIH JaifblH HYCKAchlH Kapayra
Oomamel. AN ipi caKTaHABIPY KOMIIAHHMSCHIH aBTOMATTaHABIpyJa ©3 apa OailaHBICKaH
nmapameTplIeepIiH KOIITiriH, oJIapAbIH KeIIeHIIK >KYHEeHl eHTri3ly YpIICiHIH BIKMalblHA dcepiH
TUTI3ETIHITH €CKepreH KoH.

2. ABTOMATTAHABIPATHIH KbI3MET TYpJiepi. ABTOMATTaHABIPYFa JKaTaThIH CAKTaHABIPY
KOMIAHUSCHIHBIH KeJleci KbI3MET TYPJIepiH alTyFa 00Iabl:

e CakTaHIBIPY KBI3METIH aBTOMATTAHIBIPY: CAKTaHIBIPY OHIMIEPIH OHIIEY, aHAepPaANTHHT,
(bpOHT-0PHUCTI aBTOMATTAHIBIPY, CAKTAHABIPY KEJiCIM IapTTaphIH XKOHE KalTa CaKTaHIBIPYIbI
OakpUIay, KITHSHTTEPIIH JepeKTep 0a3achlH €HTI3Y, *KHUBIHIBIKTAP JKOHE TOJIEeMIeD, ITBIFBIHIAPIbI
perTey, OpoKepIep JKoHE areHTTEPMEH KYMBIC;

o KitneHTTEp JXKoHE areHTTEpMEH e3apa JPEKeTeCYbIH aBTOMATTAHIBIPY: CaTy YPIICiH
Kosmay, call-IieHTpMeH XXYMBbIC, KISHTTEep ACPEKTePiH Taiaay, MApKEeTHHT JIepeKTepiH Gackapy;
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e Ecenm ypiicTepin aBTOMATTaHABIPY: JKAIMBIIIAPYANIBUIBIKTAFBl  OyXTaaTepIliK KoHE
CAJIBIKTBIK €CENTI EHTYAeri aBTOMATTaHAbIpy, peTTelIreH >KoHe Oacka ga ecenm Oepyabl
nmaiteinaay, KXEC, unBectuniusuiapasi 6ackapy;

 backapy ecebin aBromarranapipy: KPI ecen aifbIpbicy, Kipic jKoHE IIBIHBIC €cenTepi,
Kap»KbI MEKEMeCl.

3. YiisiMaacteipy epekmedikTepi. JKoOambiH HeTi3ri ToyeKeIAUTITiHIAE —o3apa
opekeTTecik Macenenepi xui kesgecepi. Meicansl, [T-mamangapel, cakTanjsIpymbUiap JKOHE
KapKbUTBIK MaMaH IapbIHBIH KETICIIMETeH dpeKeTTepi Kaniai ga 6ip TancelpManblH IMETiMiHIe
op KaHJial KaTemkrepre 0o amapipabl.

4. Nu}parypeLIBIMHBIR epeKIeJiKTepi. Cakranpipy KOMIIQHUSICBIH
aBTOMATTAHJBIPY/Ia CaTy HYKTEJICPIHIH CaHBIH €CKepreH JKOH,  KOChIMINA OQHC KOHE
¢wmangap, coHbIMEH Oipre cakTaHaAblpy aBTOMATTAHABIPY JKYHECIHBIH KOMEri apKbLIbI
JICPEKTEep KOHCOIMIAIMSICH KaKeT (on-line pexwme HeMece OpHATHUIFaH JiepekTep 0azachin
KOJJIaHY), CaKTaHJBIPY AaBTOMATTAHJBIPY JKYCCIH IiCKe KOCY peTi (TI30CKTe/IreH HeMece
OipME3eTTiK).

5. bBomoxer xoHe yakbIT OofibiHma mekrey. Cakranjblpy KOMHHUSCHIHBIH
ABTOMATTAHJBIPY CHMAIaTTaMMachl peTiHjae OIO/DKET JKOHE YaKbIT OOWBIHINA IMEKTeYy OOJIBII
TaObu1aab1. JKoOa KYHBI JKOHE Y3aKTBIFBI TIKEICeH ajjIbIHFbI CHIIATTaMara Toyelli (CaKTaHIIbIpy
KOMIAHUSCHIHBIH ~ OJIIIIEMi,  aBTOMATTAHJIBIPY  KBI3METIHIH  Typiepi,  YHBIMAACTBIPY
CpeKIIeTIKTepl, WHPPAKYPBUIBIM EPEKIIeTiKTepi) KOHE jKo0ajarkl KOMaHJa KypaMblHA
OaifJIaHBICTHI .

CakraHgplpy KOMIAHHSICHIH aBTOMATTAHIBIPY — ©TE KYpJeNi Mocelie, OHBIH IIermiMi
YHBIMIACTRIPYIIBUTBLY, TEXHUKAIBIK KOHE Oackajail ToyKeILTiKTepre OaiimaHbIcThl. bipakTa
CaKTaHJBIPY HAPBIFBIHBIH 03aTTaphl ©3 TaHjayJapblH KOWIBI JKOHE apbl Kapail aamy, e3
TOYKEJJIOJIOTOH a3alTy JKOHE HAaphIK e3repiciHe Jkeped Typhae Kapam o3 OdceKeNecTiKke
KaOBLIETTUTIrH KoTepeal. CakTaHapIpy KOMITaHUsIaphl Ka3ipri 3aMaHFa cail aknaparThIK KYHWeHi
ERP - «Enterprise Resource Planning» koMImanus pecypTapblH THIMII OacKapy XyiheciH
opuaryaa[3].

ERP - «Enterprise Resource Planning» aTeiHBIH a00peBHaTypachl (KICITOPBIH
pecypcTapeiH  0ackapy). byl KoCIMOpBIHBIHH — OapiibIK  pecypcTapblH  JKoOanay JKOHE
UACHTHDUKAIMSIIAY YIIIH KOKETThl aKmapaTThIK )KYHeH1 aifTaspl.

ERP-xyiiecinin OacThl epekImeniri, oJ Oip HeIe TarchlpMaHbl OIpIKTIpyre MYMKIHIIK
Oepeni: akmia KypaiaapblH Oip ME3eTTe eCKepyre KoHe >Kocmapiayra 0ojaabl, COHBIMEH Oipre
OJIApIBIH aifHATIBIMBIH OakblTayHa 00JaIbl; KOCITOPBIHAAFEl €HOSK OHIMIUIINH Oaranar koHe 03
KYHBIH KaJIBITACTBIPYFa O0IaIpl.

Kazipri ke3ae anemaik HapblKTa cajalblK TalJayIIbLIiapAblH Oarackl OOMBIHINA TaHBIMAT
o6omran ERP-xylienepmin »xy3geren Ttypiaepi Oap. ERP-xyitenepre mony Oyriari kyHue
cananyaH. [pi >xobanap cuxtel ERP xyiteciH eHrizyae KapKbUIbIK JKOHE YaKbITIIA HIBIFBIHIAD
KasKeT.

MyHpaif Tangay KyMBICTaphl, OChI KOCIIOpBIHIA KaHaai aa Oip KyieHl KoagaHyra 60jaasl Ma
HeMece alabIMeH OM3HeC-yaepicTepl TY3eTKEH KaKeT eKEeHIIrH TYCIHIIpeTi.

KoHcTanuHrTik 3epTTey HoTXKeciHae kacimopsiH ERP-xylieHi eHrizyre mgaiielH OoJiFaH
JKarjaii FaHa, KOCIMOPBIHALI KEIIeHIlI aBTOMAaTTaHAbIpyFa Kipicyre Oomanel (cypetr 1).
MaHBI3IBICHl  JKYi€HI eHridyme OapiblK YpAICTI KyKarTayabl YMBITIAraH JKOH JKoHE
aBTOMATTaHJBIPY >XK0OAachIH Oackapy OO#BIHIIA dlMeMOIK TaKipuOeHiI KoiamaHy kepek. Erepme
KOMIIaHUsl OacIlibIChl aBTOMATTaHABIPYFa MaHBI3ABI JK00a Jem Kapaca, SFHH, MakKcaTTaphl,
VaKbIThI, OIOJDKET JKOHE YHeMi Oakpuiay aiy, oHJa ko0a, a0eTTe, TaOBICThI OOJIBII IIBIFaJIbI.
Kazipri ERP-xyiienepain KelleHiH caThIl ajblll, OHbI KOMITAHHMS ©3 KaKeTTUIriHe Kapai
KaJIbITacThIpaabi[4].
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Cyper 1. Kommanusinbel 0ackapy pecypcerapbliH jkocapiay cyjidachl
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Marepuannap l Marepuannap
KaXeTTilTiH KaXKETTITiH
wocnapnay(MRP) xkocnapaay(MRP)

ERP xyiie MiHIETTI TypJe KaMTaMachl3 €Tyl Kepek:

- KOMITaHUSIHBI 0AacKapy/Ibl aBTOMATTaHIBIPY eceOiH KoHe OarbIHBIITHI JKyhere
KELIEHIIK SPEKET;

- KeliOip OarbIHBIITHI(IIIKI) XKYHeaepaiH KepriTikTi >KYMBICHIHBIH KOPIHY
MYMKIHJIir1 Oip aKmapaTThIK KEHICTIKTE JKyHeIepaiH OapJiblK MOIYJIIapbIHBIH
YKYMBICBI, KOJIJIAaHYIIbIIap TOOBI JKaHE YKYMBIC OPHBI;

- Ky>KaT aifHAJIBIMBIHBIH OipiHFaif Jkylienepi;

- MOJTIMETTEP/Ii €HTI3YAIH OIppeTTiK MPHHIUITIH KaMTaMachI3IaHIbIpy JKoHe
Ky>KaTTapapl HIbIFapy KYHECiH alFalliKbl peTiHae KOJaaHy MYMKIHIIr;

- OipHerIe KOMITAHUSUTAPBIH Oip Me3eTTe KeIICIITeH eceNTepiH KoJIany Xyhecine
CYHEeHy;

- OipiHFail TanmaMaibl aHbIKTaMaJapMeH HeMece dpTYPJli KbI3MET KOpCeTeTiH
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ABTOHOM/IbI KOCIMOPHIH KbI3METIILIEP/IiH AKYMBICHI;

- aKmaparTap/Ibl KYPhUTBIMIIBIK CaKTayFa KOJDKETIMILTIK;

- TapaTbUIFaH Karaai1a MoTIMeTTEP Il OHJICY KYMBICHI;

- OarbIHBIITHI XKYHeIep/ie, MaTIMETTepAl OHJACYA1H OipiHFail TEXHOJIOTUSICH MEH

CTaHJAPTTHl HHTEP(EUCTIK JKAIBI MPOrpaMMAIIBIK KiTalxaHaxapabl Kojaaany[S].

OJIeM/TIK HapbIKTa Koanbutatein ERP xyifenepinin cerHanTaMaiapbl TOMCHICTIICH:

1. JlokanbaeIK(KeprimikTi) Ky#enep. MyHnmait kyiienep kocinTi OipHemre OarbiTTa
aBTOMATTaHJbIpYFa apHairan. KebOiHece JTOKaIBABIK KYHE TYCIHITIHIC «KOPANTHIK» OHIMJIEP
Jet aiTbuta el OnapabpiH KYHBI OipHETIIe JoJIIap/an OHaFraH MBIH J0JUTapra JAcHin Gapasl.

2. KapxbuibiK-0acKapymiblIblK  Okyienep. Jlokamapikka Kaparaga (QYHKIIAOHAJIBIK
MYMKIHJIITT MoJI, 6ipak oJiap/a eHIpIiCTIK MOy Aep OosMaii el byt xylenep/i eHipy Ke3eHi
Oip KBUTBIH aifHATACHIH KYpaiIbl, a1 0arachl )Ky3/eTeH MBIH JI0JUIapra JIeHiH KoTepire/i.

3. Opramma xoHe ipi HHTETPAIBIK Kyienep. by xkyiienepain e3apa aiibipMach Kol eMec.
On cananplk TrenTiMHIE 0ap HeMece KOK OONyBIHAA J>KOHE KOCIMOPBHIH MacHiTadbIHa,
TEePUTOPHSUTBIK ayKbiMa OaitmansicTel. ERP skyitenepai enipy ke3eHi OipHelie Kbuira CO3BLTYBI
MYMKIiH, an Oarachl OipHeme Ky3/ereH MBIHHAH OHJaraH MHJUIMOH JoJUutapra Jiedin Oapys
MYMKIiH. Byt xyiie ipi KOMITaHUsITap MEH KOPIIOpAITHSIIAP bl OacKaybIH THIMIUTITH apTThIpyFa
apHairan. MyH/1a OyXraaTepiIik HeMece KaJIpIbIK ecell eKiHIIi OphIHFa KA IbIPhIIaIbI[6].

OmniMzepre jxoHe OaraHbIH TOMEHJEY CalaapblH KaMTaMachl3 €Ty Ka3ipri KOCIMKepIriKTe
eMip cypy IapTTapbIHbIH Oipi 601bI cananapl. KebiHe aHBIKTayIIThI POl JKBUIIAMIBIK YTa IbI:
KYIITI oMCi3i sKeHOeHmi, Te3meTy kaibacapapl keHeml. Mynmaih Tes3nerynep ERP-xyiieHin
BIHFAUJIBIFBI JKOHE THIMJIUIITIMEH alifa KOWBLIFAH TallChpMajiap/bpl camajibl TypJe OpbIHayFa
oonanpl. Kocimopeia pecypcrapubl Oackapy xyiteci (Enterprise resource planning — ERP)
aKnapaTThIK TEXHOJIOTHSIAFb] 'KaHa OarbITTaphl JIeT aifTyFa OOIMaiiibl. OUTKEHI 0J1 KOCHIIIAaHbI
oynan 40 xpuT OYpBIH TMaiiia 6osFaH, OipakTa oJI Ke3je ipi Kopropalusuiap FaHa KOJITaHAThIH.
Tex »xakbIH apajga caJbICTBIPMAIIbI TYpjae OyJI MemiMACP/ Il OpTa JKOHE KINTripiM KCIITKepiKTe
KojytaHa Oactajpl. AJFamkpiga Oyl OKYHEeHI KOCIMKEpINIKTIH JKeKe ImKi O KyHelaepiH
aBTOMATTAHJBIPYJIaH KOCIMOPBIHHBIH OapJIbIK KbI3METiHe JeliH »Kyikere kenrtipe Oactaipi8].
Conrsl xpuTHapsl eHmipymitep ERP-xylieciH KoJmaHy BIHFAMIBIFBIH JKOFAphUIATYFa 3€p caya
OacTampl JKOHE OJapAbl €HTi3y Mep3iMjepiH KbICKapTyFa BIKbUIAC ayaapiabl. KoprmopaTHBTHI
KYMBUIIBIPBUTFAH Traptrapna ERP-xyifeciH KommaHyImIBUIApABIH €HY Karblnaiapbl e3repe
Oactamel: «bK KpI3MeT KepceTy» Karuaachl OOHBIHIIA JKYMBIC iCTEHTIHAED, YSUTBI KYPBUIFBLIAD
JKOHE Tarbl OacKamapbliHIa BeO-eHY oHIMjepl, KochIMITanaphl maiiina 6onael. ERP-xylienepine
KbICKaMep3iM/Ii JKoHe opTaMep3iMal TajzanTap O0ackiM OoJaibl: €H JKOFaphl KYMBIC THIMIUIIIIH
KaMTaMachl3 €Ty VIIiH OM3Hec-yAepicTepi YThIMIBI JKacay, KeOipek OusHec-AepeKTep Typabl
TOJBIK akmapaT aiy, OIpIeCKeH >KYMBIC THIMAUIIN JXKoHE JKBUDKBIMAIBI KYPBUIFBLIAPIBIH
MYMKIHIIKTEPIH XKoHe KochIMIaizapbiH icke Kocy[10]. ERP MomynbIHBIH JKHBIHBI KBI3METTET1
OapablK  OaFpITTApABl KAMTHABL, OJ OW3HEC-YpIICTEPAIH TYTeIIMEH aBTOMATTAHIBIPAIIBL.
Hotmwxecinme xommaHusHbel Oackapy THIMAUIIIT JKoHE OHBIH 0Oacekere KaOBUISTTLTIrd
JKOFapIIaThIUIAIbL.

byriari tanma cakranaeipy OuzHeciHe IT-TexHOIOTHSIApabl €HTI3YAiH MaHBI3ABLIBIFBIH
OapIIbIK MYUIETi TapanTap - CaKTaHABIPYIIbLIIAP N1, YKOFaphl TEXHOJOTHSUIBIK CallaHBIH OKLUIIepi
ne MoieiHAalapl. COHBIMEH Kartap, capanmiibUiapiblH aiTybIHIIA, Ka3ipri 3amanrsel [T xyiienep
OIpiHIII Ke3eKTe KbI3METKepliep YIIH eMec, Helepi MEH HeTi3AeNreH MEHeKepiep YIIiH
EHT3UIEII.
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YHIKBIHICBI3 YITY ATIITAPATBIHBIH KJJACCUPUKALIUACHI

TycinikTeme
byn mMakaiaja YOIKBIIICHI3 VIMY ammapaTTapbiHbll TYpepi, KOIAHBUIATHIH ayMbBIFBI JKOHE
OHJIIPUICTIH eIJIepl JKaWbIHIa aKmapar Oepiieial. AJFamKbl Ke3CHJCP/IC adpOTCXHUKAHBIH Oyl
caJlachl, VIMKBINICKI3 VI armmaparTapbl 0acKapblIMaiTeIH 00JI/TbI. TeXHOMOTHSIBIK KAPBIIITAY,
KYKTEIITCH aJITOPUTMICP/IIH KOMETIMEH JXKoHEe OarmapiaMaliblK  Kypasiap/IbH JaMYybl YITATBIH
poOoTTapBI XKacayFa MyMKIHIIK Oepi.
Tyiiin ce3mep: YIIKBIICHI3 YIIy anmaparTapbl, aBHAMUSIIBIK TeXHWKa, ¥ YA TypJiepi,
UQPITB TEXHUKATIAP KOHE aAJITOPHTMJIEP.
AHHOTAUA
B nanHO# crarbe jmaetcs mHpOpPMAIUSA O THIAX OCCITMIIOTHBIX JICTATSIBHBIX alllaparos,
o0nacTu MPUMEHEHMsI U CTpaHax Mpou3BojcTBa. Ha mepBbIX 3Tamax 3ta oTpacib adpOTEXHUKH,
OecIUIIOTHBIE JIeTaTeIbHbIE annaparsl OblIM HeylpaBiseMbIMU. TexHoornyeckass OpueHTaIus,
C MTOMOIIBIO 3arPy>KEHHBIX AITOPUTMOB U Pa3BUTHE NMPOTPAMMHBIX CPEJICTB MO3BOJIMIM CO3/1aTh
JICTAIONUX pOOOTOB.
KioueBrble ciioBa: OeclUIOTHBIE JIeTaTeNIbHbIE aNlapaThl, aBUAIMOHHAS TEXHUKA, BUIBI
BJIA, mudposas TeXHUKA W aITOPUTMBI.
Annotation
This article provides information about the types of unmanned aerial vehicles, applications
and countries of production. In the early stages of this branch of Aeronautics, unmanned aerial
vehicles were unguided. Technological orientation, using loaded algorithms and the development
of software tools allowed to create flying robots.
Keywords: unmanned aerial vehicles, aviation equipment, types of UAV, digital
technology and algorithms.

FoinbiM MeH TeXHUKaHBIH >KbUIJaM JaMblll JKaTKaH 3aMaHja, aBUBLMS cajachl Aa Oipas
KeTicTiktepre keryae. CoHbIH Oipi VIIKBIIICHI3 VINY ammaparTapbl. YIIKBIIICH3 VIITY
ammapaTTapbl (KpicKamra Y YA) OYriHri TaHIa eTe KapKbIHABI JaMBIN JKaTKaH, ITAQPIBI
TEXHUKAHBIH JKETICTIri gem aiftambrd. CoHpali-ak ojeM enfepiHzie THIMAI (3KOHOMHKAIBIK,
KBUTIAMJIBIK TO.) 9pi T€3 AaMBII KaTKaH aBUAIlUs TEXHUKACHI.

¥Y1rakcel3 YIIaThIH anmapaT— YIIKBIITHIH KOMETIHCI3 KallbIKTaH 0acKapblIaThlH HEMECe
aBTOMATTHI OacKaphlIaThIH YINY ammapartapbl 6oasin Oedineni [S] bapnaymebl, mabysuiaaymbt
JKoHE COKKBI Oepymri (OoMObUIayIIBl) HYCKaTapblHa ACWiH Typui[l] mMakcaTTarsl Mpomepiepi,
PEaKTUBTI KoHe OypaHIbl KaHATTHI TYpJe KypacThIpbUIafbl.. bapblHIna OaifkanMmaysl YIIiH
MarblH Kejemae Oosamel. bipak TONBIK KeJeMIi YIIaKTap CHAKTHI ipi Kejemuaiiepi ae OGap7
Bbapnay sxoHe aspocyper kacay YIIiH naiJaraHplIaThiH ¥ YA, «ApoH» (KYC CHSKBI JKHHAJIATHIH)
Jen ataipl. ¥1Iy y3aKThIFbI MEH OHIKTIrl CHSKTHI Mapamerpiere OaiiaanbicThl MHKpo (10 kr
neitin, 1 carar xoHe 1 kM aeiiin), munm (50 Kxr nmeliin, OipHeIe carat KoHe 3—35 KM Jieiiin), opTa
(1000 xr meitin, 10-12 sxone 9—10 kM meitin) sxoHe aybip (20 kM koHe 24 caraTTaH acTaM JeiiiH)
6ombin OemiHe . [S]
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Kemen xypamsr: [1]

AHTEHHAJIBIK KOH/BIPFbI

Taparkpiir

Kabwuiarbin

CuHxpoHAayIIBI

Jabbu1aap bl OHJICY KOHIBIPFBICH

BOPTTHIK 2IEKTPOH/IBI €CETITETIIT MaITHHA

ABTOYIITKBIII

KamsIKThIK omeyint

. JIalBIHBIK aJTjIBI )KOHE VIITY TallChIpMaliapblH CHTI3Y MYIbTi

10. JlaObumpap sl KaTalTy Cys3rinmmi

11. Kipebepic KOHABIPFHICHI

12. Koopauaaropiapasl Oenriiey KOHABIPFBICH

13. BipiHIri aybICTRIPHIT KOCKBIIT

14. ExiHnr aycThIPBIT KOCKBIII

15. Y1riHIImi aysICTHIPHIT KOCKBII

16. MakcumymM bl Oenriiey

17. Kipebepicti KaabpmTacTbIpy GJIOTHI

YYA-ub1 Kosiany cananapoi|1]

1) Opman mapyamnbuiblFbiHarbl ¥ YA;

2) xy3seryre apHairaH ¥ YA;

3) Kyser xpi3meTiHe apHanran ¥ YA.

XX raceIpbIH opTackiHaa ¥ ¥ A 1aMy peBOJTIOITUSCHI OacTaabl.

N3panae ¥ YA jxacay callachIHJIarbl TEXHOJOTHSIIBIK d3ipiieMesIepIiH KomOacIIbIChl KoHE
AKIII, Kpitait xxone Kanamgamen karap ipi engipymiaepain Oipi OoibI TaObUIa BRI OeMJIeTi
OapabIK YIIKBIIICH3 ammapartTapabiy  60,7% WM3pamnbae 1985-2014 xwputmap apaibIFbiHAQ
OHIIpUTAi. EKIiHII OpbIHAA SKCITOPTTAIFAH YITKBIIICHI3 anmmapatTapasie 23,9% AKII engipren
. Ymrinmri opeiaaa 6,4% Kanana typ.

OJeMHIH KenTereH Memiekertepi M3pamnpaik Y YA maiimamananel. Asram petr 2009
*KbLUTbl Pecetine M3panns ¥ YA KeTKi3yre KemiciM-ImapT ’Kacasibl.

Mzpanne ¥¥YA-b1 2008 sxputbl 150 mwumon gosmapra catbuiabl. An 2009 xbuter 650
MUJITHOH gojutapra xkeTTi. 2010 xone 2011 kxpuigaps! THiciHIIE 979 MUUTHOH T0JUIap JKoHE 627
MUJITHOH JIOJUIap KeseMiHae m3pamibdik ¥ YA carbiiapl. 2012 KpLIbl Kaiambl comackl 958
MHJITHOH JoJiap OonaTtelH YHIICTAaHMEH KelliciM-ImmapTka Koa Koubsuiael. 2005 xeurman 2013
XKbUTFa JAeiiH M3pauibs YIIKBIIICHI3 YINY anmapaTTapblH oJeMHIH op Typii eiaepiHe 4,6
Musunapa ponnapra skenoptraabl. SIPRI (CTOKronpM) HHCTUTYTBIHBIH KYPTI3TeH capantama
nepexTepi OoitbiHIIa, Y Y A-Bl H3paMIbIIK Kapy-Kapak 3KcnopTeIHBIH 10 % kypatiner.2001-2011
XKburmap apanbifbigaa M3pannbaik YYA-b1 anemaik Hapbikta 41% nempenin, U3panns YYA
QNeMIIK AKCIOPTTAYIIbIChl 00l Y YA-biH M3pannsaik ¢upmanap saemMHiH 49 enine caTaipl,
conpaii-ak M3paunbae xacanrad ¥ Y A-biH 80% sKcmopTKa MIbIFapblIab.

AKII ma XXI raceipabiy 0ac ke3inae Y YA maMybIHBIH HETI3Ti BEKTOPHI aBTOMATTHI
OacKapyIblH KoFapbLiaybl OOJABI, KepiHOSHTIH >koHe mepbec Oaxapy omici apkbuibl "JKammbl
VIIKBIIICHI3 €KIMiHAI aBHanmusanblK Kkyie" (arbumm . Joint Unmanned Combat Air Systems)
IenTiMaepin KaOplaay OOJIBIT TaOBLIIBL.

2011 xbu1el Yya-HelH X-47B Typi ayFamikel YIMybIH JKOFaprbl aTOHOMJBI JKOHE KOHYBIH
TOJIBIK aBTOMATTHI PEXKUM/JI€ OHBIH 1IITIHE aBHa COPFBIII NATyOaChIHIA COTT1 OPBIHIAIBI.

2014 xwumer AKI 10000 ximi YYA RQ-11 Raven Wasp III, RQ-20 Puma, RQ-16 T-
Hawk conbmmen xatap 1000 opramra xoHe aysip ¥ YA MQ-1 u MQ-1C, MQ-9 Reaper, RQ-7
Shadow, RQ-4 Global Hawk xomnmansI.

PN RN =

\O
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Peceit ymkpiiich3 apuanusi canacbiHa kem keHul Oemyme. 2010 xbuisl  CaHKT-
[leperbopnaa ximmi kambiKTeIKTaFel OPJIAH-10 (18kr) ymbipeuiasl. Ken keseMi ®KYMBICTBIH
Hotexkuecinge  «Kapkaz-2012», «Opnan-10», Kypnsik ockepiepi men KKK 6acmibuibirbt
XKOFaprhl gopexesne Oaramanbl. 2012 xbuiaeiH asrbiaaa  Kemennig 200 jneH actaM anmapaThl
IIBIFAPBUTBEIT Peceli apMUsICBIHBIH KapyJIaHybIiHa KaOBLIIAH/IbI, KOHE OCKEPIHE KOWBLIJIEL.

2012 xpupreH, mripge aipiga "Cyxoit" kommanmsicsl 10-man 20 tonmara Jeiin aysIp
COKKbI ¥ ¥ A-HBIH K00achIH d3ipJieyIr OOJBIT TaH Akl bomamak ammapaTTelH BIKTAMAJIBIK
TEXHUKAJIBIK CUTIATTaMaJiapbl OENTici3.

¥¥A-p1 KpiTail ocKepu CTpaTETUSCHIHBIH MaHbI3IBI Oomiri 60abm Tadbiiael. KXP ma
¥YA imingeri exniagi CASC Rainbow CH-4/CH-5AVIC Cloud Shadow xone CAIG Wing
Loong Typnepi, conbiMen katap MQ-9 Reaper, AVIC Sharp Sword, Guizhou Soar Dragon xone
runepapiopicTel DF-ZF  enipineni.

2010-mi >xpurnapabiH 0ac ke3eHiHge AsaMarThlK ¥ YA YJIKeH TaHbIMaJIbIKKa He 0oja
6acrajpl. AKIII-TeiH @enepaibik azamarThlk aBuaius 6ackapmachl (PAA) 2010 xbuiian 2020
XKBIT apayibIFbiHaa OeiOiT makcatTapga mmamamen 15 000 apoH KONIAHBUIABI JieN Kare
6omxanel. 2016 xbumel DAA xacairan 6omkam Oarackl 550 000-ra nieiiin keTepimi. Business
Insider kommanusichiHBIH, 2014 KBIIBI CTAaTUCTHKAIBIK Ooipkambl OoiibiHIa 2020 KBITBI
azaMarThiK Y ¥A Hapbirel 1 mwmmmapa AKUI gonnmapeina  Oarananjgpl jJerTeH, ajaiga O
kepceTkim 2016 xputbl 12 MuMaps aojutapra jAediH xketepinai. Amam3artbiH ¥ YA JiereH
CYpaHBICHI KYH CalbIH apTy/a.

PricewaterhouseCoopers ~ kommanusicel ~ Oomkambl  OoiteiHma ¥YYA 61 %
WHQPAKYPBUIBIMABIK ~ JKoOajlapFa JKOHE aybll  IMapyallbUIBIFBIHA — KBI3MET  KOpPCeTyjIe
naiianansuiaTteia 6onaael. 2020 xbutel ¥ ¥A HapbikTa 127 Muimuapa gosutapra OarajaHaThIH
6omasb1 1em 0oKabI| |

2016 xwutel AKIII-ta NY Times Oaranaypl OobIHIIA, 2,8 MUUTHOH a3aMaTThIK ¥ YA
caThLIBI. OJIeMJIIK caThUTbIMAA 9,4 MUJTHOH arimapaT caThIIBIT IaMaMeH 3 MUJUTHAP]T ToJiIap
COMAachbIMEH KYpa/bl.

Kazakcran PecnyOimkacbiana ¥ YA KOJJIaHBUIATBIH ayMarbl ©Te KeH, OYTiHTi TaHIa
eNiMi3ie oapAbl aybll IIApyalIbLIBIFbL, KO KYPBUIBICHL, SHEPreTHKA jKOHE MYHal-ra3, YITTHIK
Kayilci3Aik CBIHIBI cajajapaa TMaiganaHpliafpl. ¥ Ya THIMAUTICT  OJ dyeleH Ke3 KereH
HBICAHJBI HeMece Oenrili ayMakThl aifHa-KaTeci3 TYCIpil, Ka)XeTTl AEePEeKTl almyra MYMKIHIIK
oepeni.[4]

2016 xpiiapiH 23 Tambmbiaga  Tens-ABuBte KP Koprampic munmcTpl Mmanramm
TacmarambetoBr M3pamnbre pecmu camapbl OapbichiHAa W3pauibaiH KOpFaHBIC BEIOMCTBOCHI
bacuipicel ABurgop JluOepMmanMeH ke3fcin, ke3aecy OapbichiHaa KazakcTaHmarbl H3pauiibIiK
TEXHOJIOTHS OOMBIHINA VINKBIICH3 YINy ammaparTapblH  Oipjecinm  IIbIFapy JKeHIHIe
yarIaJacThIKKa KOJI JKeTKi3UIAL. 2 |

KP ymkpimcs3 ymarteiH anmapartapasl [3] 2017 xplablgaH HIbIFApbLIagbl, OJapAbIH
oyede yiny yakbIThl 60 MHUHYT koHe 20 MIaKbIpBIMIBI €HCEpPE allafbl. by ammaparTapibl
«Kazakctan Fapeimr Camapbl» KopraHpIc JkoHE adpofFaphllll ©HEPKACidi MHHHCTPIIriMeH
Oipaecin IIbIFapajbl.

YYA enimizae kemTereH cajanapia KoiaganbicKa eHTi3iami. 2018 »xeliman Oactam Kep
KaJacTphbl OOMBIHINIA MATIMETTEP HEFYPJIBIM JI9]1 00Ty YIMiH 0i3 YINKBIIICHI3 YINY anmnapaTTapblH
caThIl KosmaHbicka eHrizai. Ox xepain 1:10 000 pykcarrarsl mugpIbl KapTagapbliH d3ipieyre
keMekTecenl. [4] YYA-HBIH KeMeTIMEH TycipuireH cyperrep Hupibl (GopMmaTTarbl TOIOT-
padHUsIIBIK KapTa MaJiMeTTepl, JKepAiH reorpadusuIblK KOOPAHHATTAPEI OIp/IeH €CKepLTil, XKep
OenepiHiH epeKIIeIiKTepi HaKThl Ka3blIaIbl.

Roboavia anramksl KazakcTaHAbIK YIIKBIIICHI3AAPABI JKacaylibuiap OOJbIN TaObLIAbI,
Sapsan-3000 yIIKbIIICHI3BI KONITETEH cajlajgapaa KoJagaHbUIaabl.
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IOXK 656
Ap3zvimoemosa I'yavumam, AAA mazucmpanmol
Forroimu scemeruici: Konaxéai 3apuna Eprkunoexosna

KA3AKCTAH PECITYBJIMKACHI OYE KOJIK ) KYWECIHIH, 2020 )KbLIF A
JEWTHI'T MEMJIEKETTIK BAFJIAPJIAMACHI

Tycinikreme
KahauIbIK dSHEPreTHKATBIK KayillCi3mik, TaOWFH pecypcTapiablH CapKbLTYbI, YITIHIII
WHIYCTPUSIIBIK ~ TOHKEpIC, YJAeH TYCKEH OJIEYMETTIK TYPAKCHI3JIBIK KOHE  QJIEMJIIK
TYPaKCBI3AaHY/IbIH JKaHa KayIri CUSIKTBI X X] FachIpABIH TYHIH/I YH KaTyJIapsl eJjli dJIeyMETTIK-
SKOHOMHUKAJIBIK JaMBITYFa, OHBIH IIIIHJIE CJIIH dye KeNiK XYWeciHiH WH(QpaKypbLIBIMBIH
JAMBITYFa KOWBUTATHIH JKaHa TalanTap bl alfKbIHIaI Oepe/Ii.
Tyiiin ce3aep: aye keouiri, Kayincizaik, UKAO, kemik.

AHHOTANMA
[Tpo6mempr XXI Beka, Takue Kak rioOaabHas dHEpreTudeckas 0e30MacHOCTh, HCTOIICHUE
MPUPOJHBIX PECYPCOB, TPEThSl IPOMBIIUICHHAS PEBOJIIOLMS, YCUIUBAIOLIASCS COIMAlbHAas
HeCTaOUIIBHOCTh U HOBAsl Yrposa Io0albHOM IecTaObuian3aliuu, BBISIBISIIOT HOBBIE IMPOOIEMBI
JUISL COLMATbHO-DKOHOMUYECKOTO Pa3BUTHUS CTpaHbl, BKIOYAas pa3BUTHE HHOPACTPYKTYphl B
CHCTEME BO3JIYLIHOTO TPAHCHOPTA CTPAHBI.
KuaroueBrble cioBa: BO3AYIIHBIN TpaHCTIOPT, Oe3onmacHocTh, UKAO, TpancmopT

Annotation
The challenges of the 21st century, such as global energy security, depletion of natural
resources, the third industrial revolution, increasing social instability and the new threat of global
destabilization, reveal new challenges for the country's socio-economic development, including
infrastructure development in the country's air transport system.
Keywords: air transport, security, [CAO, transport

Erep pecnyOmukaHBIH KaJBIITACYBl JKBUITAPBIHIA dye KOJIK KYHecCiH IaMBITy MEH
KOJIJay Typalbl aThUIFaH OoJica, Kazipri Karjgaiiapia KeJiK ’KyHeciHiH HHQPaKYpbLIBIMBI
KazakcTaHHBIH 9lIeyMETTIK-35KOHOMHKANBIK JaMYBIHBIH Y3aK Mep3iMIi IMepClIeKTHBara
apHaIlFaH KaTalu3aTopblHA alHAIBIN, €1 IiHJerl eHipapablK OalIaHBICTBUIBIKTEI JKOHE el
SKOHOMHUKACHIHBIH dJIEMIIK XKYHere BIKIaagacyblH KaMTaMachl3 eTyi, Ka3ipri 3aMaH, cama MeH
Kayilnci3aiK emeMaepine caif Keayi THiC.

En immingeri xemik >xydeciH maMbITHalbIHING, KahaHJaHy Karmalinmapeiga Kazakcrax
SKOHOMMKACHIH dJIEM/TIK XKYHere CoTTi bIKIAIIACThIPY MYMKIH eMec.

Kazakcrtan PecmyGamkacel Kejik KyieciHiH HWH(PaKypPBUIBIMBIH JaMBITYIBIH JKOHE
bBIKMaacTeipyaplH 2020 kplaFa  JeiiHri MeMIekeTTik Oarmapiamackl (OynaH opi —
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barmapnama) Kasakcran PecmyOGnukacembin [lpesuaenti — Enbacet H.O. Hazap6aeBThiH
«Kazakcran — 2050» crparerusicel: KanpmTackaH MEMJIEKETTIH KaHa casch OarbIThDY aTThl
Kazakcran xanksina JKoagayslH icKe achlpy YIIIH 931pJICHTEH.

CoHFbl YII KbUT O0MBI MaKpOOKOHOMUKAIBIK JKaF/lail HETi3ri KOPCETKIIITep CepHiHiHIH
OPHBIKTBUTBIFBIMEH cHTATTaIAbl. CBIPTKBI JKOHE 1MMKI TYTHIHYMBUIBIK CYPAHBICTHI KEHEUTY
(aKTOpIapbIHBIH BIKHATBI 1MKI JKammbl oHIMHIH (Oyman opi — DDKO) eTkeH KbuiMeH
caspicThipranaa 2012 xbiisl 5 %-Fa HAKTH OCYIH KaMTaMachl3 €Tyre MyMKIHIIK Oep/ii.

Ocy/iH OH CcepmiHi KOJiK CEKTOphIHjJa jJa Kepimic Tantel, MyHma 2012 SKbUIIBIH
KOPBITBIH/BIIAPEI  OOMBIHIIA KOPCETUICTIH KOJIK KBI3METTEpl JKYK aWHAIBIMBIH YIFANTY
eceOinen 2011 xpumMen cambicTeipranna 7,2 %-ra, an 2010 xbsumven canbicTeiprania 22,0 %-
ra octi. Kemik WHQPaKyphUIBIMBIH JAMBITY €JJIIH SKOHOMHKAIBIK OCYIHIH aca MaHBI3IbI
(akTopIapbIHBIH Oipi OOJIBIT TaOBLTA B,

KazakcTan KoJik KeIeHIHIH XaJbIKapaldblK KOJIK JKYHECiHe BIKIaIIAcy IMPOIECTepin
KBUTIAMIATY JKOHE CJIJIIH TPaH3UTTIK OJICYCTIH JaMBITY MAaKCaThIHAA KOJIK KbhI3METTEpiH
KOPCETYIH 0oceKeIl opTachl KYphULABL. OJICMIIK MPAaKTHKA OHEPKICINTIK omipicTiH 1 %-ra
ociMi TaceMaliiay keJieMiHiH 1,5 — 1,7 %-Fa ociMiH TyBIHIATATHIHBEIH KOPCETE/I.

Kemix xyleciHiH WHQPAKYPbUIBIMBIH JaMBITYy KAPKBIHBI O3BIHKBI OOJIMAaMbIHINE, €IIiH
OKOHOMHUKAJIBIK OCYIHIH OPHBIKTHI KapKbIHBIH, OHBIH KayilCi3airi MEH KOpFaHbIC KaOileTiH,
QJIEMJIIK SKOHOMHMKAra YTHIMJIbI BIKIAJIACYBIH KOHE THICIHIIEC dJEMHIH OoceKere HEFypIbIM
KaburerTti 30 emiHiH KarapblHa KipyiH KaMTaMachl3 €Ty JKOHIHJETI CTPATETHsUIBIK MIiHACTTEP I
O TarpIIai TIIeTry MYMKIH eMec.

Temipkon, aBTOMOOWJIb, ©3€H JKOHE dye KOJiri peciyONWKaHbIH KoK KeleHiHiH
[IapyanbIIBIKapaiblK JKOHE MeMJIeKeTapasiblK OaifflaHbICTapabl JKy3ere achIpyaarbl pelli aca
MaHb3Ib1. 7ZKYK alfHAJIBIMBI — YK TaCBIMAIANTHIH KOJTIK JXYMBICHBIHBIH HETi3I' 3KOHOMHKAITBIK
kepcetkimi. JKyk aifHanbpIMBl KeJIiK TypJepiHe Kapail axwIpaThiiaibl: Ka3zakcTaHHBIH YJIKCH
reorpadHsUTbIK ayMarbIHa OaiJIaHbICTHI 9ye KOJIIri YIIKSH poJire Me JKOHE OHBI aJiMacThIpap 0acka
KOJIIK TYpJIepi )KOKTHIH KACBhI.

Kazakcranma 22 ipi ayexaif 6ap, oHbIH 14-1 XaJIBIKapabIK pelicTepre KbI3MeT aTKapaJibl.
OyexainapaplH KeOICIHIH KbI3METi aca JKYKTI eMecC, PeCITyOIMKaHbIH a’pOHABHTAIHSIIBIK
TackIMajiay KOpbl Kazipri TaHaa €3 MYMKIHAITHIH OecTeH Oip OeniriHae FaHa KOJIaHBLTYA.
Ocpl cana yuriH Eypomna xoHe A3usl apachIHIarbl TPAH3UTTIK JKYK JKOHE KOJAYIIbl TachIMabl
aca MaHb3Abl. KazakcTangarsl oyexaliblK akiia >KMHAJIbIMBI MEH dye OWeTTepiHiH Oaraiapbl
Peceii men batwic Eypoma engeprie Kaparanaa »xoFapbl eMec, OYJI eleri oye KoiriHiH JaMyblH
Texeyne. byrinae ipi OM3HeCTi aye KelliriHCi3 elecTeTy MYMKIH eMec. XabIKapalblK oye
KOJIiri TackIMallbl eAEPAiH apachblHAaFbl KalIbIKTBIKTApIbl JKOKKa IIBIFapanbl, ce0edl JKeTKI3y
yakbIThI Oap O60JFaHbl OipHEIe caraTThl KYpalIbl.

CoHFBI KBIIAAPBl TYPOOBHUHTTI JKOHE PEAaKTHUBTI YINAKTapbIH EHTI3LIyl oye KeJiriHiH
THIMIUITIH apTTeipyaa. OnapablH KaTapblHIa KeOiHece XabIKapasIblK oye TachIMaJIbIH
KamTamachk3 etetin "bownr— 747" (AKII), "U1—86" (Peceii), "Asrpobyc" (I'OP— Dpannus
— YnweiOputanus), KXKeLIAaMabIFel 2—3 MbIH km/car-ka sketeTiH "Konkopn" (®panmus —
YaeiOputanus) yimakrapsl 0ap.Oye keumiri eH kymTi gambeirad en — AKIL, o nyHBEKY3iHAET
komaymsapabiH, 50%-bH TackiMamaiabl. JlyHHeky3iHzmeri eH ipi oyexkaimap: "O' Xapa'
(Yukaro), lamnac, Jloc-Anmkenec, Atnanta, "Xutpoy" (Jlonmon), "Xanena" (Tokuo) xoHe T.0.

Kazakctan PecryOnmmkacel MeH ['epMaHUSIHBIH apachbIiHAa 9ye KAaThIHACHI TYpajibl KeTiciM
xacanael. Kazipri Tanma, aye kaTbiHackl OoifbiHIIa Kazakctan Pecnybnukacel 20 MemiieKkeTieH
mapTka kol KoiiraH. Kazipri yakeitra Kazakcranga 56 aBuakoMImaHus TipKeITreH, OHBIH iIIiHIe
5 aBmakoMIaHus TypakThl TackiMangapra (84 %-bl OaThicTa INBIFAPBUIFAH dye KeMelnepi)
KYMBULABIPBUIFaH, 20-Chl TYpakThl eMec TackiManiaapabl (60 %-b1 GaThicTa MIBIFAPBUIFAH dye
KeMelnepi), 3 aBuakoMmaHus XYK TackiMangapblH (20 %-b1 OaTbicTa INBIFAPBUIFAH dye
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Kemerepi) xysere aceipajpl, 28 maitgananynisl (7 %-bl OaThICTa MIBIFAPBUIFAH dye KeMelepi)
ABUAIUSLITBIK KYMBICTAP/IBI OPBIH QM THI.

Kazakcran PecnyOnuKkachiHbIH aBHaKOMITAHUSUTAPHl TAChIMAJIIAFaH KOJAYIIbUIAp CaHbI
2012 xwurer 2011 xpimMeH canbicThipFanaa 4,6 MIIH. ajamra sxetin, 12 %-ra yiraiiapl. Oye
JKOJIBIMEH JKOJaylIbLIap TachIMaiay alHaabIMBIHBIH yieci 4 %-mpr Kypaabl. 2012 KU
Kazakcran PecnyOnukachiHbIH oyexkaiaapsl 9 MTH. acTaM KoJayIibiFa Kei3meT kopcerTi. 2011
KBIJIMEH caibicThiprania ociM 12 Y%-p1 Kypaasl. 2012 KbUIABIH KOPBITHIHBICH OOMBIHITA dye
YOJIBIMEH JKYK TachiMaiiay 22 MBIH TOHHAHBI Kypa/ibl.

A3zamMarTBIK aBWaIMs canachlHbiH  Kipici 2012 sxpute 313 mupa. TeHreHi Hemece
Kazakcran Pecrrybimkachbiy inmki sxammsl oHiMiHIH 1 %-ba Kypassl. 2011 )KBUIFEL KipicTepre
KaTbICTBI oCiM 20 %-1IbI KypaJIbl.

A3amarThIK aBMalvsl cajachiHja KYMBICTICH KaMTBUIFaH XayiblK canbl 16 500 amgamni
KYpaibl.

Pecniy6imkasa 20 oyexait )XyMbIc icTel . BYTiHTI KyHI XambIKapaiblK peHcTepre KbI3MeT
KepceTyre pykcar eTiire 15 ayexaitabiy 11-1 XaibikapaabiK a3aMaTThIK aBAAIAS YHBIMBIHBIH
(International Civil Aviation Organization, 6ygan api — MUKAO) crampaprraper GoiibHimna
caHar ajraH:

HUKAO IHIA xone IIIB canarrappl OoiipiHIa AcTaHa oHEe AJMATHl KalaJapbIHBIH
JyexXaliapsl;

HNKAO II canatb! OoiibIHIIIa AThIpay KajlaChIHBIH dyeXKailbl;

HUKAO I canarer Goiipinma [laBnomap, IlIsmvkent, Kaparanmapi, XKeskasran, Akrebe,
OckeMeH, Kpi3bliop/ia, AKTay KajlajgapblHbIH dyexailiapsl.

2014 — 2015 sxsmgapel KazakcTan oyekailapbelHBIH —XallbIKapaidblK oye KeJiri
KaybIMIacTeIFBIHBIH  (International Air Transport Association — TATA) sxepycTi KpI3MeT
KepceTy Kayirciziri 6oipramia ayautteH (IATA Safety Audit for Grand Operations — ISAGO)
OTYl XKOcIapjaHFaH.

Kazakcran PecmyGaukacsl oye TpaccalapbIiHbIH JKaIIbl caHbl — 88, OyJI peTTe Y3bIHABIFBI
80 718 xM-Hi Kypaiiabl. [1lekTec MeMICKEeTTEpMEH IIeKapaaarbl oye JQJIi3ePiHiH )KaJIbl CaHbl
— 71. 2012 xbuae1 Kazakcran PecryOnmnkachbiHBIH 9ye KEHICTITIHAE KbI3MET KOPCETLITeH dye
KemesepiHin canbl — 216 396, 6y perre 2011 XbpIIMEH calbICTBIpFaHAa Ko3rasbic ecimi 117
%-1bl KYpasbl.

Kazakcrtan PecnyOnmkacel Kemik jkoHEe KOMMYHHKAITMS MHHHCTPIITIHIH A3aMaTTBHIK
aBualldsg KOMHUTETI MaMaHJapblH JKYMBIC OpPBIHJAPBIHJA JKOHE a3zaMarThlK aBHAallMs
OOBEKTIIEpIHAE OKBITY, TarbUIbIMJAaMalap MEH TPEHHHITEp 6OTKi3y, MaiijanaHylibliapIbl
KaliTa cepTudUKaTTay, 9ye KeMelepiHe TEeXHUKAIBIK KbI3MET KOpCeTyll YHBIMIACTBIPY
KOHIHJAET1 JKYMBICTap, COHJalf-ak MeMJIEKETTIK aBUalldsig HWHCHEKTOPIApBIH  IeTel
ABUAKOMITAHMSUIAPBl dye KEMEJEpiHIH MEepPPOHbIK HHCIEKIUSIAphl oJICTEMECIHE OKBITY
KYPpriziiaei.

Kasipri yakpiTTa azaMmaTThIK aBHaius cajachl «KazakcTan PecnyOnMKachIHAAFBI KOTIK
Typanbly, «KazakcTtan PecnyOnMKachbIHBIH oye KEHICTITiH MaiijanaHy >KoHE aBHUAalllsl KbI3METI
Typaibly 3aHaapMeH koHe 100-1eH acTaMm 3aHFa ToyesJll HOPMATUBTIK KYKBIKTHIK aKTilepMeH
peTTene/i.

YITTHIK 3aHHAMAHBIH >KOHE a3aMaTThIK aBHAIlUsl CalachlHIAFbl YOKILIETTI OpraHHBIH
VHBIMIBIK KYPBUIBIMBI  MeH pacimaepain MKAO TanantapbiHa coifkecTirin —Oaranay
MakcaTbhlHJa a3amMaTThIK aBHMAllMs cajachblHJAarbl 3aHHaAMara capanTama >KYpri3iiii, OHBIH
HoTHXkenepi OoiibiHIa Kazakcran PecryOinKachiHBIH KOJIIaHBICTAFbl 3aHHaMackiHa 80 Ty3eTy
EHT131111.

Kazipri yakpITTa Ka3akKCTaHIBIK oye KoMmHaHUsiapblHeiH EO alfmMarbiHa YITYJBI
OPBIHJAYHI YIITIH IEeKTEYJIeP i )OO JKOHIHAET mapanap KaOpLiaanyaa.
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BinikTiniri »xorapbl aBManus MaMaHAApbIH Jaspiay YIIIH 0Ky HpPOIECTepiH KETULAIpy,
OKY YHBIMJIApBIH Ka3ipri 3aMaHfrbl TEXHUKAIBIK KypajiapMeH (TpeHaxepiap) skoHe OUTIKTUIIr
JKOFapbl OKBITYIIBI KYpaMMeEH JKacakTay TeTiri a3ipiaeHeTin 0oiaipl.

ABHANMSUTBIK OWITIKTEPAIH KaAPIBIK MOcelieci aBHANMSUIBIK OKY OPTAIBIKTAPBI YIIIH Je
O3CKTi. ABHAIMs MaMaHJapbIH Jaspiaybl HYCKAylIbLIap >KYPri3eTiH Oo0Jiajbl, OJapabiH
JIeHreitl Tmaiianany KOCIMOPhIHAAPBIHAAFEl HYCKAYIIBUIAPALIH OUTIKTLIIN JeHTeHiHeH KeM
OonMaitpl, JIAMBIKTEL MAaTCPHAIBIK BIHTATAHABIPYBl MEH CHOCKakbl jcHredi Oap. Cama
CaJIaChIHJIArbl XaIbIKapaiblK crangaapTrap/sl enrizy, MKAO cranmaprrapsm, MATA kocinTik
CTaHapTTapPhl MCH YCHIHBIMIAPBIH OPBIHJIAY CPEKINe MaHbI3Fa Ue.

2013 — 2014 xpigapbl aBHAKSCITIOPBIHIAP/IBIH KOKETTUTIKTEPIHE CONKEC aBHAITUSIIBIK
OKY OpTaIBIKTapbhIHJa IiCKE AacBIPBUIATBIH KOCINTIK  JAaspiBIKTarkl HET3ri  OarbITTrap
Al KBIH a1 AbI.

2014 xbUTHI A3aMaTTBIK aBHANMS aKaAeMUSICHIHBIH HeriziHae UKAO Apuanusibik
KayillCi3J[iK OPTAIBIFBIH KYPY asKTaJIbIN, KOCINTIK Jjaspiayra OalllaHbICTBI  OapiIbiK
TapanTap/bl KAMTUTBIH YIITY Kayilci3Qirin KaMTaMachi3 €Ty OPTaIBIFBIHBIH KbI3MET €Ty CAJIaChI
o3reprinieni. Atanran opranblk jgaspriayasl UKAO pecmu KypcrapblHa COiKec XOHE OHBIH
cepTU(UKATTATFAH HYCKAYIIBUIAPBI apKBLIBI JKY3ere achlpajpl, an OepureTiH ceprudukarrap
OUTIKTUTIK KY>KaThl OOJIBIT TaObLIA B

2015 xwurra xkapait Kazakcran Pecrybnukacer [pe3naentinin «bomamaky XambIKapaiblK
CTUIICHIMSICHI OOMBIHITIA aBUAITUSUIBIK OKY OPTaIBIKTApBIHBIH 30 HYCKAYIIBICKIH, coHiai-aK 20
aBUAIlAs MaMaHBIH TaFbIIBLIMIAMAIAH OTKI3Y JKOHE Jaspiay Ke3/eJeTiH OOJIJIb.

Kaapnpik onmeyeTTi KYIIEHTy KoHE aBWaIlisi MaMaHJapbiH Oa3aliblK Jaspiiayabl JKy3ere
aceipaThiH Kazakctan PecrmyOiIMKachIHBIH KOFapbl OKY OPBIHIAPBIHBIH OUTIKTLTITIH apTTBIPY
MakcatbiHa 2014 KbUTbl FRUIBIMH-3€PTTEY TaFbLIbIMAaMaIapbIHBIH HbICAHATBI OaFaapiiaMachl,
IMeTeJIK, OHBIH immiHae «bomarrak» OargapiamMachkl meHOEpiHgae MPOdeccop-OKBITYITBLUTBIK
KYpPaMHBIH OUTIKTUTITIH JKOFapblIaTy OarapiiaMachl 93ipeHeTiH 001aIbl.

Kazipri tanga IllarpiH aBHAIMSIHBI JAMBITY OOJIBIC OPTAIBIKTAPHIH aBTOMOOWIB KOHE
TEMIpKOJI JKeJiCi Halrap JaMblFaH IHajFail ayJaHjgapMeH IIYFBLI KeJIK OaiIaHbICBIMEH
KaMTaMachl3 €Ty VIIiH XaJIBIKTBIH aBHAKOJIK KbI3METTEpPiIHEe KAXKETTUIINH KaHaFaTTaHIbIpyFa
OarpiTTanraH. bymgan ©Oacka, IIarblH aBUamMs dye aligakTapbl OJKENICIHIH JaMbIFaH
UH(QpaKyphUTBIMBI TAOMFU HEMece TEXHOTEHJIK CHUIAaTTarbl TOTEHIIe XKarjaaiimap Kes3iHe
UIYFBIT JI€H KOO KYLITEPIiH KEeTKI3y MaceeNepiH HIelyae, CoHaail-ak HayKacTap/bl OOIBICTHIK
MaHbI3bl 0ap MEIUIMHATBIK YHBIMAApFa NIYFbIT CAHUTAPUSUIIBIK KOIIIPYIe XKIpAeMAecel.

[IlarpiH aBUALMSIHBI AAMBITY YIIIH KaXKeTT1 HHGPaKYphIIbIM KYPhIIAThIH 007aabl. Y IIbIIT
KeTepiny canmMarbl 50 ToHHara IeHiHT1 aye KemelepiH (JKoJaymbliaap ChIMbIMABLIBIFEL 50-70)
KaOplIaay MYMKIHIITIMEH ipi ayJaHAbIK IYHKTTEpAE XKEPTUTIKTI aye XKeIUIepiHi 5 ayeaitnarsl
JKOHE YIIBINT KOTEPLTy calMarbl ((Kojaymbuiap ChIMbIMIBUIBIFEI 10-30) 10-15 TonHara aeiinri
aye kemernepi yiriH 11 ayeaiinak caibiHaIbl XKoHE PEKOHCTPYKIIHSIIAHAIBI.

byman Oacka, 2014 — 2020 >xpuimap Ke3eHIHAE OTAHIBIK aBHAKOMIIAHHUSIIAPIBI
BIHTAJIAHIBIPY APKBUIBI Killll aBHAIUs CETMEHTIHJEC aBUAIUSIIBIK KbI3METTepl AaMbITy YIIiH
Karaainap »KacanaTblH 00J1aIbl.

Oye KeMelepiHiH MapKiH >KaHapTy ecKipreHAepiH Kasipri 3aMaHfbl KaOJIbIKTap MEH
Kayilnci3AiKTi KaMTaMachl3 €Ty JKyielaepiH KaMTHTBIH Y3JIK TEeXHUKAIBIK Iapamerpiepi Oap
KETUIAIPUITeH jkKaHa TypJiepiHe aybICTBIPY MaKcaThIHAA KaKeT.

[lafimanany IOBIFBICTAPBIH a3aiiTy, YIIy caFaTblHBIH ©31HIIK KYHBIH TOMEHJETY
MakcaTblHJa Ka3aKCTaHbIK aBUAKOMITAHUSIIAp dye KeMeJepiH JKeKe MEHIIIKKE, OHBIH IIIiH]e
KApXKBUTBIK ~ JTU3UHT  OJICIMEH, COHJal-aKk oONepalMsUIbIK JIU3UHITICH caThil  anyra
OarmapiaHaThiH OOJIaIbI.

KeprinikTi aye JKeliciH TaMbITy YIIIiH OTaHABIK aBHAITUSUIBIK KOMIIaHUsIap maMameH 30
oye KEMECIH CaThII allblll, KaliTa MOTOPIATBIH OOJIa b

114




A3zaMaTTHIK aBHALIMS aKaJeMHUSIChIHBIH KapIibIChI

Ne2(13)2019

HapbIKThl BIPBIKTAHABIPY Ke31HAETi OachIMIBIK QyeKaiap KOpCeTeTiH KbI3METTEpHAiH

KOJIEMIH YJIFaldTy JKoHE

XambIKapaiblK — aBUaTachIMaliap
aBUAKOMITAaHMSIIAP IbIH Oocekere KabiIeTTUIIrH JaMBITY OOJIBI TaObLIa b

CerMEHTIH/IE

Ka3akCTaHAbIK

Tabnuna 1 -A3amaTTbIK aBHalMs cajlachlHBIH OarjapiamMaiblK MaKcarbl: 5JKOHOMHMKA MEH
XaJTBIKTBIH Callallbl XKOHE Kayilci3 aBualis KbI3METTepiHE KAXCTTUIINH KaHaraTTaHabIpy.

Huaaukatop Orem 2012 xbi1 2016 XBUTABIH 2020
Oipairi (HAKTHI) COHBIHA Kapaii JKBUTTBIH

COHBIHA
Kapan

TPaH3UTTIK aBUATACKIMAIIJIAP MBIH 164.4 197,2 328.8

KOJIEMIH YIIFaiTy VIITaK/KM

XaJTbIKapajIbiK 9ye KaTblHACTAPHI | OipJIiK 64 76 128

MECH XaJIBIKAPAJILIK MapIipyTTap

CaHbl. YIFauTy

SIJICT1 ayJIaH OPTATBIKTAPBIHBIH % 2,3 2,3 11,4

JKaJTTBI CAHBIHAH KEePTUTIKTI oye

KO3FaJIBICHI Oap ayian

OpTasBIKTapbIHBIH yieci (171)

Tabmumer 2- Tikenelr HoTHXKeNep KopceTkimrepi. MiHaeTTepre KOJ JKETKi3y MbIHaIal

TiKeJIeH HOTHXKelIep KOPCETKINTepiMeH OJIIIeHe]Ti:

Kepcerkim Onmem 2016 2020
oipJiri JKBLIABIH | JKBLIIBIH
COHBIHA | COHBIHA
Kapaii Kapaii
dyexamap by a’pPOBOK3AJIBIK KeIIeHIepiH OipIr. 5 10
PEKOHCTPYKIHSLIIAY
oyeamIaKTap IbIH YIIIYy-KOHY ’KOJIaKTapbIH Oipa. 1 6
PEKOHCTPYKIHSLIIAY
JKacaHIbl YIY-KOHY JKOJIaFbl Oap JKepriTikTi oye KeMmenepi OipiI. - 5
oyealIaKTapblH peKOHCTPYKIUSIAY
JKEPTUTIKTI aye JKeNIepiHiH TOIBIPAKThl dyeaiIaKTapbiH Oipi. - 11
caiy
HNKAO canatsl 6ap syexxaiiapabIH JKaIbl CAHbI OipiI. 14 18
NKAO-nbBIH 1-caHatsl Oap oyeaitnakrap caHbl OipII. 10 14
NKAO-HBIH 2-caHaThl Oap oyeaitnakrap caHbl OipiI. 2 2
NKAO-HBIH 3-caHaThl Oap oyeaitnakrap cCaHbl OipiI. 2 2
XalbIKapalblK dyexaiiaap — xadTap caHbl OipII. 3 4
Kazakcran PecnmyGamkacel ayexaitnapbinbiy [ISAGO Oipi. 4 14
KEPYCTiI KBI3MET KOpCeTYIiH Kayimci3miri OoMbIHIIA
ayIUTTEH OTY1
OaTBICTBIK YITiZEri oye KeMmelepiH, OHBIH IIIiH[e Oipi. 14 31
OTIePAITVSUTBIK JIM3HHT KOJBIMEH CaThI ATy
OOTNBICIITIK MapHIpyTTapFa KbI3MeT KepceTy YIIiH aye OipII. 6 30
KeMellepiH CaThII aly, COHIai-aK KaiiTa MoTopiay
€Ki Kaja apachIHAaFbl KULUIIKTI peTTeyTe aybiCy JKOHIHAET1 Oipr. 11 30
YKiMeTapaabIK KeJIiciMaep CaHbl
TaraifblHIaFaH aBHaTachbIManaylibliap MEH pyKcaT OipJI. 5 9
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eTUITeH TYHKTTePAIH KypaMblH YJIFalTy >KOHIHJIET1
YKIMeTapablK KeJdiciMaep caHbl

OJIeM/IIK PKOHOMUKAHBI JIAMBITYJIBIH 3aMaHayd LIapTTapbIHAa TYPH3M JKETEKIi JKOHE
CCePITIH/II IaMy YCTIHACTI calanap IbiH OipiHe alHAIIBIT KEICII.

Anailia, TYpHCTIK-peKpeaIusiIbiK oyeyeTi Oait 6oma typsein, Kazakcramma Typusmiai
JAMBITY JICHTeHli JKeTKimikeid. OHBIH imKi Jkammbl oHiMjeri yneci mamamen 0,3 %-abl
KYpaibl.

bapawik eHipiepre TOH €IIH TYPUCTIK CalaChIHBIH HET13T1 MPOoOIeMatbl MOCEISICPiHIH
Oipi — Oy TypuCTep YHIIH TapTHIMJBI ayJaHjap/ia HWHXKCHEPIIK-KONIKTIK KOHE TYPHUCTIK
MHPPAKYPBLUTBIMTBI TAMBITYTBIH KaKETTLTIT .

Typu3mi 1aMbITy MakcaThIH/Ia dye KOJITiH JaMbITY YITiH:

1) erTkizy KkalineTiH apTThipy MakcarbiHaa Actana, Aimarbel xoHe IIIBIMKEHT
KaJlaJapbIHbIH dyeiKaiaapblH KCHEHUTY;

2) OckemeH xoHe AKTay KajajlapblHarbl oyexKaiiap/ibl )KaHFbIPTY;

3) Manrsictay 0OABICBIHBIH «KeHaipai» KypopTTHIK JeMajibic alMarbiHa oycaiiak
caiy;

4) Karon-Kaparait aymanbinsiH Yinken Hapwein kenrtinjge oyeainmax sxone IlIbirbic
Kazakcran o6mbichl «llecqanka» KypopThiHa Tasty JKepje THAPOYIIAKTap KOHATHIH OpBIHIAD
caiy;

5) llapein markansiHga (AsnmMarsl o6uibicsl), «Karon-Kaparaity MYTIL, Mapkakein
keniHiH skaranay manbiHAa (LIIKO), Illepkama Taynbl amkaObl MeH «KeHIipii» KypOPTTHIK
aitimarpiHa (MaHFpIcTay OOJIBICHI) TIKYIIAK ajlaHIapbliH cary KakeT. OUBIMBI3/IBI KOPBITA Kelle
aiitappiMbI3 Kazakcran PecrryOimkache! aye keumik xkyiecinin 2020 sKpIIFa ACHIHTT MEMJICKETTIK
OarmapiamMachl KapKbIHIbI JAMBIT ©3 KOPCETKIMTEepiH aljaaFbl yaKbITTa >KOFaphbl JICHTeiIe
KOPCETiIT,e3 KeMiciH Oepepi coscis.
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KA3IPTTI 3AMAHFBI OVE KEMEJEPTHJAE KOMITO3UTTI
MATEPUAJUIAPIBI KOJIIAHY JKOHE OJIAPABIH JKYMBIC JKAFJAVBIH
BAKBLIAY.

Tycinikreme

YCBIHBUIFAH Makalajga aBHAIMSUIBIK TEXHOJIOTHACHIHAA KOMIIO3UTTIK MaTepuaiiapabl
naiianany Typanel —akmapartap ©Oap. KoMmo3WTTIK — Marepuangapabl  MeTalgapMeH
calIbICThIpMachl KepceTiireH. KoMMO3UTTIK MaTepuaiiapAblH KOMMEPLIUSIIBIK aBHAIHAlAFbl
3aMaHayM YIakTap/a KoJJaHy ayKbIMbl kepceTiireH. KM auarHoCTHKAChIHBIH IpoOieManapsl
KapacThIPbLIAIbI.

Tyiiin  ce3mep: KOMIO3UTTIK MaTepuaiiap, aHU30Tpomus, Oakpuiay oficTepi,
TEXHOJIOTHUSICHI, OaKbIIAY JKaFJaibl.
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AHHOTAISI
Tperiaraemast crarssi COICPAKUT MHPOPMATMIO O TIPUMEHEHMA KOMIO3MIMOHHBIX MarepuaioB (KM) B
ABMAIMOHHOM TEXHMKE HA CCrOJHSIIHWIA JieHb. [ IpoBoymrest cpapHenne KM ¢ MerammueckMy aHaOraMi.
VYkazanb! oOnac ipuMeHeHnst KM Ha cpe/THECTarMCINYecKoM COBPEMEHHOM CaMOJIETe KOMMEPUECKOM aBUALTM.
Pacemotpensi 1ipoOiiems! jparHoc ki KM 110 cocrosiHuto.
KinroueBble ¢/10Ba: KOMIIO3UIIMOHHBIE MATEpUalL, aHMBOTPOIIMS], METO/Ib] KOHIPOIIsl, TEXHONOIMsL, KOHTPOJIb
TIO COCTOSIHHEO.

Annotation
The proposed article contains information on the use of composite materials (CM) in aviation technology today.
The comparison of KM with metal analogues is carried out. Areas of application of KIM on the average moderm aircraft of
commercial aviation are specified. Problems of diagnostics of KM on a condition are considered.
Key words: composite materials, anisotropy, control methods, technology, state control.

ABWaMsT MHJYCTPUSICBIHJA VIMaK KYPBUIBIMBIHBIH — OKCTKUTIKTI  OEpIKTITiH  KOHE
KaTaH/(bIFbIH CcaKTail OTHIPBI, cajIMarblH a3zaiTy Ipobiiemackl €H OacThl OarbIT OOJIBII
TaObIIaIbI. ONEeMIIK aBHAITUSTHBI JAMBITY TOKIpHOECi KOPCETKEHICH, AFOMUHUITE HeTi3/IeNTeH
METaJlT KOPBITIAJIAPBIH 93IpJiey KOHE MaijalaHy eceOIHeH oye KeMeNepiHIH MacCachIHBIH
TOMEH/ICYl TOJBIFBIMEH JKOWBUIBIN, <«JIOCTYPJi» Marepuan TyOereini jkaHa KOMIIO3MTKE
aybICTBRIPBLIBI. OJap/bIH JKaHATIBIFEl OapiibIK JKarblHAH KOpIiHel: KaCHEeTTepiHAe, OHIIPICTIK
oNicTepiHe, JKOHJLY JJICTEepIHJe, KaFIalIbIH OakpiaybiHAa. KOMIOZUTTIK MaTepraiaapabl
KYpacThIpFaH Ke3jie OallyIaHBICTHIPFBINTHIH  OapiblK  TEXHOJOTHSUIANAD KOHE (H3UKAIBIK-
MEXaHMKAIBIK KAaCHEeTTI MaTepHANJIBIH CHUMATTaMAJIapbIH ©3repTe alaThlH KYpaMIacTap.IbIH
KOMITOHCHTTEp1 apachbIHJarbl ©3apa dpeKeTTiH OaplbIK TYyplepiH eckepemi. Jlypbic KypbLIFaH
KOMIIO3HUT KYPBUIBIMBIH/IA XYKTEME TaIIIBIKTAPMEH KaObUIIaHa bl AliTa KeTy KepeK, OChIHIa
TaIIIBIKTAPIBIH ~ HAKTBI ~ OCpiKTiri  (THIFBI3JBIKIBIH  OEpIiKTIKKE  KaThIHACHI)  JQCTYpIIi
KOHCTPYKIIUSUTBIK ~MaTepHAIApIbIH  (METaT KOPBITIAJAPbIHBIH) THICTI CHIIAaTTaMachIHAH
aTapIIbIKTall achlll KeTeJl JKOHE METaliFa KaThICThl KOMITO3UTTIK KYPBUIBIMAAPIBIH BIKTHUMAT
YKOFaphl CAIMAKTBIK THIMUTITTH aHBIKTAMTbI.

KOHCprKHI/IHJIbIK MaTepHAJAAPAbIH CAJbBICTbIPMAJIbI KacneTTepi

Kacuetrepi Ib1HbL OpraHo- | KemipTekTi Bopoeonokn | KopeiTnanap
TaJlLIbIKTAP TaJllIbIK | TalLIbIKTapbl Oap uTTEep,
KOMIPTEKTI B/W
TaJILIBIKTAP TaJILIbIK
e | HIbiHBL OepikTiri | >KoFapbl Al Ti Fe
bl E S JKOFaphl | MOAYNbIi
TbIFbI3ABIFHI, 2.1 2.0 1.25- 1.6-2.5 1.6 2.0-2.7 2.7-2.8 4.5-
r/em’ 1.441 4.8 8-
8.1
apiuay 200/140 -/180 350/250 350/200 130 500
6epikriri, MIla 50
aipin ©epikriri, | 300/650 -/900 420/800 175/560 Ho 90 15
MIla 30
KbLILY 3.0 1.4 1.08 10.8 16.8 10
KYKTEMecCi, 4
I'Tla/k
MEHLIIKTi 0.7-1.00/0.5-0.6 | 1.4- 0.70-1.0/0.4-0.6 0.6-0.3 0.14-0.16 | 0.27
Oepikriri, 1.8/0.8- .16-
I'Ta/( r/em’) 1.20 024
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cepmimmitiktin | 21-32/11-2 59- 80-120/53-80 123 27 22-24
MEHTITIKTi 70/39-46 5-29
momymi, ['Tla/(

r/em’)

Kazipri 3aManrs! aBUAIMSIIBIK MATCPUAIIAHIBIPY €K1 MaHbI3 bl IPAKTUKAIBIK MIHICTTEPAl
HICTITYTe MYMKIHJIIK Oepe/ti, yimakTap Iy mianepiapbl MEH Ta30TypOMHAIBIK KO3FAITKBIIITapra
KOMIUICKCTIK Marepuaiapanl  xacay. Ocbl oHiMjepai kKobamay OapbIChIHA YIMAKTHIH
KOHCTPYKITMSICBI ~MCH  Ta0apUTBIHBIH ~ caliMarbl  TOMCHJICHI, TaKTHKAIBIK-TCXHUKAIBIK
apamMeTpIapMeH aHBIKTAIFaH TEMIICPATYPAIBIK, KOPPO3MSUILIK JKoHE OacKa Ja »araaiaapaarsl
0o IIIEeKTeP/IC KYMBIC ICTeY/II KAMTaMachl3 eTe/Ii.

I

[l Carbon laminate '?:;
[l Carbon sandwich

Thanium
[ Fiberglass 15% Composites

5%
B Aluminum PR,
Aluminum/steel/titanium pylons 20%

Kommo3uTTi Matepuaizap-nmomuMepiti, KOMIpTEeKTi, METaIIbl, KepaMUKaJIBIK HeMece Oacka
HETI3/IepACH TYPaThIH KOTIKBI3METTI MaTepuaiaap 00abI TadbuTaabl. KOMIIO3UTTIK MaTepraiaap
KYPBUIBIMIIBIK, JKBUTYABl KOPFAUTBIH MaTepHAIap PETIHAC Maiaananbuiaabl. by KypbUTBIMHBIH
calMarblH a3aiiTyra, MalIMHajIap MEH KOHABIPFBUIAPIABIH KyaT pecypcTapblH apTTBIpyFa
MYMKiHAIK Oepeni. Meicanbl, bounr 787 DREAMLINER ymak GemnmnekTepiHiH KapThICBIHAH
acTaMbl KOMITO3UTTI MaTepHaIIapaaH TYPaabl, COMKECIHIIE )KaHApMaif a3 IMIBIFRIHAATAAL. Y IIaK
KO3FAITKBIIITPAHBIH KypPMabIH/A J1a KOMIIO3UTTIK MaTepHAIIapAbIH e0yip naibei3el 6ap. bounr
787 DREAMLINER ymarpHaa kaHa MaTepuaimapAbl KakChl MadaanaHy HOTHXKeciHze, Oip
JKarblHAH KayiNCI3MIKTIH JKOFaphl IEHTEHIH, eKIHIIl >KaFbIHAH JKaKChl YIIY CHIIATTamMalapblH
KaMaTaMachl3 eTejll. Oye KEMEHIH MaHbI3Ibl EPEKIIENiri - OHBIH YHeMAUTIriHAe. OChl KJIacCTarbl
6acka mammuHanapra Kaparanga DREAMLINER

20%-ra a3 OTBIH TyThIHAABL. HakTel OepikTik TIeH KaTaHABIKTBIH  MaHBI3IbI
apTBIKIIBIIBIKTAPhIHA OalIaHBICTBI KOMITO3UIMSUIBIK MaTepHaIIap KYPBUIBIMIBIK, KBLTYJIBIK,
epeKIIe KaCHeTTEePIHIH epeKIle yileciMiMeH, aBHallMAIIBIK YIIIaK KOHCTPYKIMAIaphIHAa KoOiHEH
KonmaHeuianel. Erep TY-204 ymrareiHBIH KYPBUIBIMBIHAA JKOHE HHTEPBEPIHIEC KOMITO3UTTIK
Marepuangap 14% kypaca, anm »kaHa yirigeri ymakrapaa 25%-ae1 Kypaiiael. KoMmo3utTtik
MaTepHaIIapAblH MYHIail KeJeMIe KOJIAHbUTYbI, YVIIAKTBIH YIIY KE31HIET1 OTHIH IIbIFBIHBIH
oprama ecenmeH 20%-Fa TeMeHeTeAl, Oy YIIy ayKbIMBIH €10Yip apTThIpaabl, SKOHOMHUKAIIBIK
nmaigacel 6ap.

Meicansl MJI-96-300 maructpanbai KeH(OH3IOISDKIBI YITAFBIHBIH KYPhUIBIMBIHAA 1650 KT.
KOMIIO3UTTIK MaTepHaIapIbIH KOJIaHBLIATBIHBI TaOBLIBIN, OYJ1 OHBIH caaMarblH 520 Kr aeliH
TOMEHJETYre MYMKIHIIK Oepmai. KypbUIBIMABIK 3lIeMEHTTEpAe THOPUATI MaTepHaaapbl
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kommany UJI-96-300 ymrakrapbeinia KOMIIO3UTTEP/ I KOJAAHYABIH ePEeKIIeIiri OOIbIT TaObLTa b,
Dpo3usra Te3IMIUTIKTI jkoHe KoMipTeKTiH 11 KabaThiH 3aKbIMIaHyAaH KOpPFayabl KaMTaMachl3
eTeTiH OipTyTac TEXHOJOTHSUIBIK TIPOIecC YIIiH, KOMIPTEKTi Tacmajapra CIiHipireH
OpraHWKAIBIK MaTaHbIH KabaThl JKyKa Kamramanap OeTiHe KyHbUIaabl. AYbIp KypbUIBIMIapia
OpraHoIIacTHK KabarTap KaJbIHBIFBI OO#BIHIIA OipKenKi opHamacysl (KabaTTapAbIH Kbl
CaHBIHBIH 25% KabaThl OPraHOIUIACTHKA), KOMIPTEKTI TAMBIKTAPEIMEH CAIBICTRIPFAH]IA
TUOPUATI KYPBLIBIMIAP/IBIH JKAPBIKKA TO3IMIUIITTH XoFapbuiataapl. COHBIMEH Karap, KOMIpTeKTI
TAJIIBIKTHIH ATIOMHHAN KoHE 0071aT OOMIIEKTepIMEH KOpPpO3usra KOJ OepMeyl YHIH IIBIHEI
TAJIIBIKTBIH KOCBIMIIIA KabarTapbl Koitanbiiaasl. Ochbuliaiiina KypacThIpy Ke3iHJe MOHTaX
KYMBICTAPBIHBIH JKOHE (UTHHITIK OOIIIEKTePAiH KYPACTUTIrT TOMEHACTUIC ], OUTKeHI MyHIal
Karjaiiia Oypruutay jKoHe Kecy IIBIHBI TAIIBIKTHIH KabaTTaphinia jky3ere achipsiia sl MJI-96-
300 ymareH jkacayja KOMIO3WTTIK MaTepHaIap/blH KOPpO3MWsra TO3IMIUIITIHEe KO KOHII
Ooinei.

ABHAIMSITBIK  OHEPKICIITE KOMIIO3UTTEP/I Taiianany, KYpbUIBIMAAP/BIH MaTepHaIbl
IIBIFBIHBIH €719yip azaiitajpl, 90%-ra jeitin MarepraiiapIpl naitanany apTTeIpajisl, KypaMbIiHa
KipeTiH OoJmIeKkTep i canbH OipHeme ece a3aiTy apKbUIBl OHJIPICTIK KYPBUIBIMIAP/IBIH
KypJaeauniria temenaeresi. KoMIo3uTTepe oJIapjblH TapallyblH TEXCEHTIH KOHE KOJJIAHBIH
MIEKTEeUTIH OipKarap KeMmItikrepi 0ap.

BarachHbIH e19yip JKOFapbl O0IYBI KO FHUIBIMIBI KAXKET €TETIH OHJIIpic, apHaibl KbiMOAT
xaOBpIKTap MEH IMIMKI3aTTap/Ipl Maigaaany KaKEeTTUTINHEH TYBIHAAU/bI, COMKECIHIIIEe TaMbIFaH
OHEPKICINTIK OHJTIPIC TICH CJIIH FRUTBIMH 0a3achlH KaKeT eTeTi.

AHM30TpOTIHSI - KOMITO3WTTIK MaTepHaIapAblH Oip YJTieH eKiHmi yirire aeHidri
KACHETTEPIHIH TYPAKCHI3 bIFbI.

CoKKpI OCpIKTITUTIHIH TOMEHICYlI Kayilci3giK (paKTOPBIHBIH JKOFApPbUIAYBIHBIH ce0eOi
Ooabim TaObUIaARl. COHBIMEH KaTap, COKKBI OCpPIKTIFLIIHIH TOMEHEeYlI KOMIIO3HTTEpPre YJIKEH
3USIH KeNTipesi, KacChIPhIH aKayJIapAblH KOFapbhl BIKTUMAIIBIFBIH TYABIPAIbl, OYiIapipl TeK
OaKpIIaYIBIH aCIaNTBIK JIICTepIMEH aHbIKTayFa 00JIaIbl.

JKorapbl HakKTBI KejieM - Oy KeJeMJii KaTThl IIeKTCWTIH ayaaHjapia KOMIIO3HTTEpPIi
KOJIIaHy Ke31H/1e alTapIbIKTal KeMIILTIK Ty ABIPaIbl.

VBITTBUIBIFBI- KOMIIO3HTTIK MaTepHaIiapasl KOJIgaHy OapbhIChiHAa KeOiHece Yibl OOJIBIT
TaOBITATBIH Oyapapl IIbiFapa anajpl. Erep KOMIO3HTTIK MaTepuaiiapJaH jKacaiFraH eHIMIep
aJlaMFa JXKaKplH OpHaJAcaThlH 0oJica, OHJA KOMITO3UTTEPAl OHIIpYyAe KOJJAHBIIATHIH OEKITY
YIIIiH KOMITO3UTTIK MaTepHaIIapAbIH afaMFa THT13€TIH 9CepiH KOCHIMIINA 3ePTTEY KaKeT.

OneparusaablK OeHIMIUTIKTIH TOMEHIINi-KOMIIO3UTTK MaTepHaiiap TeMeH hnaijanany
KaOiIeTTiTikKKe, ToMeH MaliJalaHyablH TYPAKTBUIBIFBI MEH JKOFapbl KYHFa He. ByJl YaKbITTHI
KaXXeT eTeTiH apHaifbl 9JicTep/Ii, KOMIIO3UTTEP/ICH XKacalFaH HbICAH/IbI KaliTa Kapay MEeH JKOHIeY
VIIIH apHaiibl Kypaagapabl KOJJIaHy KaKeTTiliriMeH OaitmanbicThl. KeOiHece KOMITO3HUTTIK
MaTepHalapAaH >KacallFaH HBICAHIAp CIIKaHAall KaiTa Kapayra KoHE JKOHIEYTre Kapamchl3
OOJIBIII KeJemi.

OcBl KacHeTTepli KO HeMece a3aiiTy MaTepHasAblH CalachlH JKaKcapTyFa ajbll KeJei
»KOHE OHBI aBHAIUsIa 1a, OacKa cajanap/a 1a nmaiajany YIIiH *KaHa MYMKIHIIKTep alajipl.
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«(INNOVATIVE TECHNOLOGIES IN THE FIELD OF AVIATION SECURITY»

Tycinikreme
byn maxanaja aBHAIMSHBIH JKOHE KOJIK KayilCI3MIriHiH MaHbBI3JBl OarbITTapbl TypasIbl
afThUIa(bl. ABHAIUMS MCH KOJIIK KAyIICI3AIriHIH JCHICHIH apTThIPY YIIIH YXaHa, HHHOBAIIHSIIBIK
TEXHOJIOTUSUTAP MEH TEXHUKAIBIK KYpaIapAbl CHTI3Y KEPeK, COHBIMEH Oipre KOIayImbLIapibl
TEKCEPY MPOTSAYPATAPBIH KEHULACTY JKOHE KEICTICTY KaKET.
Tyiiin ce3aep: aBHAIUSUTBIK KAYITCI3/IiK, OyekKal, TeppOpU3M, TEXHUKAIBIK TEKCEPY

Kypasiapbl

AHHOTAUA
B jaHHO# cTarhe TOBOPUTCS O BaXKHEHIIIEM HAIPABICHUH aBHAIIMOHHON M TPAHCIIOPTHOM
OezomacHocTH. JIJiss TIOBBIIIEHUS YPOBHS ABHAIIMOHHOW W TPAHCIOPTHOW OE30MaCHOCTH
HEOOXOMMO BHEIPECHHUE HOBBIX, WHHOBAIMOHHBIX TEXHOJIOTHH M TEXHHYCCKHX CPEICTB, IMPH
OJTHOBPEMEHHOM YIIPOIICHUH ¥ YCKOPSHHUH TTPOTISYP IOCMOTpPa aBHAITACCaKHUPOB.
KawueBble cioBa: apuanmoHHas O€30ITACHOCTB, a’POTIOPT, TEPPOPH3M, TEXHHUECKHE
CpezacTBa J0CMOTpA.
Annotation
This article talks about the critical direction of aviation and transport security. To increase
the level of aviation and transport security, it is necessary to introduce new, innovative
technologies and technical means, while at the same time simplifying and speeding up the
procedures for inspecting passengers.
Keywords: aviation security, airport, terrorism, technical means of inspection.

Air transport is a source of increased danger due to its technical complexity, high
requirements for operation, dependence on weather and exposure to terrorist threats. Ensuring
security is a set of measures aimed at controlling the situation at the air terminals, airfield,
aircraft parking areas, controlling the perimeter of airfields, monitoring dispatch negotiations and
the situation in control centers, monitoring the situation on the aircraft themselves. Threats
arising from the operation of air transport and related infrastructure can be divided into threats of
anthropogenic and criminal origin.

The global threat of terrorism makes us look for new solutions to ensure airport security.
Leading airports in the world are introducing new means of security, surveillance, access control,
passenger identification, passenger screening, baggage, cargo, which are based on the use of
innovative technologies, the use of biometrics, gas analyzers, and modern X-ray television
controls.

According to experts of the International Air Transport Association (IATA), the main task
of the checkpoints is to carry out the inspection of people, without stopping them or contributing
to the formation of queues.

The most important direction in aviation and transport security is to increase its level by
introducing new, innovative technologies and technical means, while simplifying and speeding
up the procedures for inspecting passengers.
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Radio wave scanner ""SafeScout' (Provision) L3 Communications.
Highly effective and safe system for detecting any substances, materials and products on

the body and in human clothing

Fig. 1- Radio wave scanner SafeScout (Provision)

Detection of hazardous substances and products from any materials:
» explosives, explosive devices, ammunition, firearms and cold arms, including those made
from non-metal
* narcotic drugs, potent and poisonous and other dangerous substances

» radioactive and biological materials

Radio wave scanner SafeScout (Provision) manufactured by L3 Communications (USA) is
designed to equip checkpoints of organizations and enterprises for non-contact, safe and
operational inspection of citizens in order to prevent the introduction of any substances,
materials and products from the size of 3 to 5 mm.

Fig.2 Testing the SafeScout Radio Wave Sarier (Provision)

The unique scanning technology SafeScout (Provision) provides detection of objects
hidden in clothing and on the human body in just 2-5 seconds, including condensed substances
of any consistency, metal, wood, glass, ceramics, plastic, rubber and other materials.

SafeScout (Provision) emits millimeter-wave radio waves that, without penetrating human

skin, are reflected from it at extremely low power levels and completely harmless. The radio
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signal power of the SafeScout (Provision) scanner is 10,000 times lower than the power of the
radiated signal of a mobile phone and complies with known safety standards. Scanning does not
have a harmful effect even on people with pacemakers, pregnant women, children and does not
have any medical restrictions on the use.

At the same time, its use provides detection of objects hidden in clothing and on the human
body from any materials - explosives, explosive devices, ammunition, fircarms and cold
weapons, including ceramics, as well as narcotic drugs and contraband.

The distinctive features of the SafeScout scanner (Pro-Vision) are its unique bandwidth -
up to 600 people per hour, no harmful effects on the subjects and operators being scanned (as
opposed to X-ray scans), the widest range of objects detected, the high information content of
three-dimensional holographic images obtained in total per person scan, versatility, ergonomic
design, ease of use, one of the lowest cost of ownership in the class of inspection systems.
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Fig. 3 SafeScout radar scanner in general security system configuration

Additional options of the SafeScout (Provision) scanner allow you to organize remote
control of the inspection process, as well as create a network configuration of a complex
consisting of several scanners with distributed control and transfer of scan results.

Scanners installed in a number of airports have undergone long-term pilot testing, were
highly appreciated by users, are currently operating normally and have proven to be an effective
and reliable means of security.
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Fig. 4 - Using the SafeScout (Provision) Radio Wave Scanner
Conclusion

Unfortunately, many devices are constructed only after the tragedies. The creation and
implementation of modern, 100% efficient technologies in the field of screening passengers,
baggage and cargo will always be an urgent problem of modern transport security. Airports and
airlines in the conditions of modern terror around the world use all sorts of methods of inspection
of aviation security, aimed at eliminating the possibility of any risks in the field of civil aviation.
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SHEPTETUYECKHUM INOTEHIHUAJ OTXO40B.
IHEPEJTAYA U PACIIPEAEJIEHUE ITOJYYEHHOU JHEPT'MU ITIOTPEBUTEJISAM

Angarna

«MymHait TaychUTBIT KaTblp, OI3/[iH TTAHETaMBI3IBIH XAJIKBI ocilm keiemi. Eprenri kymie
SHEPTHUSHBI KalJlaH ajoyra Typa Kelnedi?» bysl cypakiieH ajaM3aT COHFBI OIpHEINe XKbUIAa TaH
Kayibl. byn Makaiajga pecnyOnmkajgarbl JKardaiel jkoHe KazakCTaHHBIH Ka3ipri jKar aibiH
CCETIKe aJila OTBIPHIN, OCHI MOCEJICHI IIEITY KapacThIPbUIAbl. DHEPIHsl alyIbIH HETI3T1 TICLIl
JOCTYPIIL DHEPreTHKA (KBULY JJICKTP CTaHIUSIApPbI, THUAPOIJICKTPCTAHIIUSIIAP, ATOM DJICKTP
CTaHIUSIIAPBI) OONBIT TaObUIAIBI, O eJeyi KeMIMUTIKTEepi 06ap: OTBIH PECypCTaphiH INMEKTEY
JKOHE KOpIlIaraH opTara JKarbIMCBI3 dcep eTy. O3xaepiHi3 OineTinjci, Oajgamaibl DHEPrus
JOCTYPIIl KyaT KO3JepiHiH KeMeriHe XeTTi. OHBIH apTBHIKIIBUIBIFEI - 3KOJOTHSUIBIK Tasza, Ocii-
JKaMChI3IbIK, EPKIH pecypcTap. bipak Here COHIIANBIKTHI Oanama dHEprust kesnuepi 6ap? OHBIH
eJIeyIli KeMUIliri Oap: aya paibl KaFJaiiblHa TOYEIIUTIrl, OJI CEHIMIUTIKTIH *OHE JKYMBICTHI
yinecTipy TalanTtapbiHa cail kenmeimi. JKakbiH OoJammakra SHEPTHSHBI TeHEPaIUsUIayIbIH H
THIMJII TOCUTI KaTTHl TYPMBICTHIK KaTThl KajabikrapaaH (MTK) merrapburan OTBIH OOTyBI
MYMKiH. MSW apTBIKIIBLIBIFEI - OJapabl 13ACYiH KaKETi JKOK, oJap/bl aayIblH KaKeTi JKOK,
Oipak Ke3 KeITeH JKaFaaii1a 0J1apabl KOk KaxXeT - Oy oTe KbiMOaT paxat. COHIBIKTaH, YTBIM/IBI
IICTITM ap3aH SHEPTHSHBI ally eMec, COHBIMEH Oipre IIBIFBIH/BI 232l Ty OOJIBI TaOBIIa b

Tyiiin ce3nep: KanjapikTapgaH 5SHeprusi, SKOJOTHSUIBIK Taza DSHEPrus, rasziaHibIpy,
TEPMOCETIEKT.

AHHOTANUA

«Hed1p 3axanumBaercs, a HaceneHue Hauieit [lnaners! pactetr. ['me mbl Oyaem Opathb
SHEPruIo 3aBTpa’»[4] DTUM BOMPOCOM YEIOBEYECTBO 033Ja4€HO MOCJIEIHNE HECKOIbKO JieT. B
JAHHOW CTaThe PacCMOTPEHO PEIIeHUE JaHHOTO BOIPOCA C YYETOM BO3MOYKHOCTEH pecmyOmuKu
U HbIHelTHe obctaHoBKO# B KazaxcraHe. OCHOBHBIM CITOCOOOM TMOJIyYEHUS! SHEPTUH SIBJISETCS
tpamunuonHas sHepretuka (TDC, I'DC, ADC) xoropas MMeeT 3HAYHTEILHBIC HEIOCTATKH:
OTpaHUYEHHUE TOTUIMBHBIX PECYPCOB U HEONAroNMpUsTHOE BIMSHHUE Ha OKpyXaromyto cpeay. Kax
U3BECTHO, HA TOMOIIb TPAAUIIMOHHBIM HMCTOYHMKAM MHUTaHWS NpPUILIA albTepHATUBHAs
sHepreThka. Ee TMpeuMyIIecTBOM SIBISETCS 9SKOJIOTMYHOCTb, OECHIYMHOCTb, OecIiaTHbIe
pecypcbl. Ho mouemy anbTepHaTHMBHBIX MCTOYHMKOB DSHEPTUU Tak Mano? Y Hee ecTh
CYIIECTBEHHBI HETOCTATOK: 3aBUCUMOCTb OT MOTOIHBIX YCIOBUH, UTO HE MOXKET 0OecleunBaTh
TpeOOBaHUSA HAICKHOCTH H TIOCTOSHCTBA paboTel. Hambonee »¢GdeKTHBHBEIM CcIIOCOOOM
BBIPAOOTKHU PHEPrUH B OMiKaiiiieM Oy IyIeM MOXKET CTaTh TOIUIMBO U3TOTOBIEHHOE U3 TBEPBIX
opITOBBIX 0TX0H0B (TBO). IlpenmymectBom TBO sBasieTcs To, YTO HUCKAaTh WX HE HANO, HE
HY>KHO J00BIBaTh, HO JTUKBUIUPOBATH UX B JIOOOM Ciiydae HEOOXOIUMO — YTO SIBISETCS OUYEHBb
JOPOTOCTOSIINM YIOBOJLCTBHEM. [loTOMY pallMOHaIbHBIM pelIeHHeM OyIeT He IIPOCTO
MOJIYYUTh JACIIEBYIO SHEPTHIO, HO M COKPATUTh 3aTPaThl.

KiroueBble ejioBa: DHeprus H3 Mycopa, SKOJIOTHYHAs OJHeprusi, rasuukanus,
TepMocenekT.

Annotation
“QOil is running out, and the population of our Planet is growing. Where are we going to
take energy tomorrow? ”With this question, humanity has been puzzled over the past few years.
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This article discusses the solution to this issue, taking into account the capabilities of the republic
and the current situation in Kazakhstan. The main method of obtaining energy is traditional
energy (thermal power plants, hydropower plants, nuclear power plants) which has significant
drawbacks: limiting fuel resources and adverse environmental effects. As you know, alternative
energy has come to the aid of traditional power sources. Its advantage is environmental
friendliness, noiselessness, free resources. But why are there so few alternative sources of
energy? It has a significant drawback: dependence on weather conditions, which can not meet
the requirements of reliability and consistency of work. The most effective way to generate
energy in the near future may be fuel made from municipal solid waste (MSW). The advantage
of MSW is that it is not necessary to look for them, it is not necessary to extract them, but in any
case it is necessary to eliminate them - which is a very expensive pleasure. Therefore, a rational
solution would be not just to get cheap energy, but also to reduce costs.
Keywords: Energy from waste, eco-friendly energy, gasification, Thermoselect.

Beeaenne

OauH W3 W3BECTHBIX MPOIICCCOB OCHOBAH HA BBICOKOTEMIICPATYPHOU razu(uiarvu s
KOHBEPCHH TBEP/BIX OTXOJOB, TAKAX KaK MYHUITUTIATbHBIC TBEPJIbIC OTXObI, OCAJ0K CTOUYHBIX
BOJI, OCTaTKM IPOM3BOJICTBA, IIACTMACCOBBIC OTXOABI, U T. 1. ChIpbe razuuIupyeTcs TpH
nasnenusix g0 30 armocdep u temmneparypax ot 800 qo 1100 C B miceBI0-CKHUKEHHOM CIIOE C
KHCIIOPOJIOM HJIH BO3JyXOM, IOJaBAacMBbIMH B Ta3u(UKATOP ¢ MOMOIIBIO MTHEKOBOTO ITHTATEIS.
[1]

Ucnionp3oBanue BO3ayXa WM KUCIOPO/Ia 3aBUCUT OT TpeOyeMoro KadecTBa J0OBIBAEMOTO
raza. [IpoaykTel  TIpeACTaBISIFIOT  cOOOM  CHHTE3-Ta3 W OCTaTOK,  COJICp KaIuii
HETIPOPEarupoBaBIIUN  yIJepoa W 307y, KOTOpbIe YIQISIOT C IIOMOIIBIO  IITHEKa,
PacIOJIOKEHHOTO B HUKHEH YacTh Tazugukaropa. JleTalbHbIi aHaIH3 MOIyIeHHBIX TPOJAYKTOB
Ha JEMOHCTPAIIMOHHBIX 3aBOJax TMOKa3aJl, dYTO JUOKCHIbI M JpYrde OIacHbIe CMECH
OTCYTCTBYIOT, M CUWTAETCs, YTO 3TO CBSI3aHO C HAJIMYHEM BOCCTAHOBUTEIBHOH Cpelbl B
rasupukarope. I[lo cpaBHEHHIO ¢ OOBIYHBIMH IIPOIICCCAMH CHKHTAHUS OTXOJO0B A3TOT METO]I
MPUBOIUT K 00pa30BaHMIO MEHBINETO 00beMa YIJIEKHCIIOTO Ta3a.

DKCHepUMEHTaIbHBIE 3aBOABI padOTAIOT M COOMparoT WHpOpPMAIHIO ¢ cepeauHbl 1980-x
roJoB, paspabaThiBas TPOILECCHl Ta3U(UKAIMA OTXOJOB TIPH YCIOBHSAX aTMOC(HEPHOTO
naBiaeHus. ['azmbuKams ChIpbs JAHHOTO METOJa MPOMCXOAMT B ITMPKYIHPYIOIMEM IICEBIO-
CKMKEHHOM cjloe paboTaromux MpH atMochepHOM JaBlIeHWH W TeMIlepaTypax B JWamna3oHe
850-900 C c Bo3myXxoM B KayeCcTBE KHUCI0POaa U (IOUIU3HPYIOMEro arenTa. ['a3 BeIXoASImui
W3 rasudukaropa MOJAIOT BO BTOPOM peakTop, TIe OH KOHTAKTHPYET C IICEBIO-CHKHKEHHBIM
CIO€M COEIUHSACH ¢ 0Oojee JeTKMMH KOMIIOHGHTaMH C IIOMOINBIO  KaTalu3aTopa.
Ob6pazyronmuiics HC1 mornomaercss KalbIIMHAPOBAHHBIM JOJOMHUTOM ¢ obpa3zoBanuemM CaCl2,
KOTOPBIH Jajee yaauseTcs B HuCxoasmeM GuibTpe.[1]

OcHoBHag YacTh

Yrumuzamus TBepasiX OBITOBBIX 0TX0A0B (TBO) B Hamieil cTpaHe W3 OCTpOTO BoIpoca
MpeBpaTHIach B HAIIMOHAIBHYIO MpoOiaeMy. MeToapl YTUIH3AIMH, KOTOPhIE HCIOJB3YIOTCS B
HaCTOSIIee BpeMs, HMEIOT CYIIIECTBEHHbBIE HEAOCTATKH:

e IIeperpy3ka IOJIMTOHOB, KOTOpas HE COOTBETCTBYIOT TPeOOBAHUSIM OKOJIOTHUYESCKOI
0€e30IMaCHOCTH;

® IIPOTECTHI HACETICHHUS Ha 3eMIICOTBOI IO IIOJUTOHBI A1 3aXOPOHEHHS MYyCopa;

e IIOSIBJICHHE BOKPYT MYCOp COKHTAFOIIMX 3aBOJOB OTPABJICHHBIX 30H, pa3sMep KOTOPBIX
MMOCTOSTHHO YBEITHYHBAIOTCS.

B manHO# cTaThe mpejiaraeTcs YHUKaJIbHAS TEXHOJIOTHS MepepaboTKu Mycopa, KoTopas
HMeeT MPEUMYINECTBa 0 CPAaBHEHHIO C APYTHUMH U3BECTHBIMH TEXHOJIOTHSAMU:[2]

e 6E30TX0THOE TIPOU3BOJICTBO HE TPEOYET MOJIUTOHOB JIJIS 3aXOPOHEHUS OTXOI0B;
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® [[PAaKTHUYECKOE OTCYTCTBUE BHIOPOCOB B OKPYXKAIOLIYIO CPEly BPEIHBIX BEIIECTB;

® BO3MO’KHOCTb OJTHOBPEMEHHOW IepepaboTKH JIOOBIX BHJIOB OTXO0JIOB (OBITOBBIX,
IIPOMBIIIIJIEHHBIX, SITIOBUTBIX) O€3 IIpeIBAPUTEIIbHON 00pabOTKHU U COPTUPOBKH;

© BO3MOYHOCTbH MEPEPA0OTKH KaK TBEPJIBIX, TAK U JKUJKHUX OTXOI0B;

eHCT OTpaHMyeHMH HU 10 Qopme, HM 1o ™Marepuaiam (¢pparmentsl g0 700Mm);
BO3MOYHOCTh BTOPUYHOTO HCIIOJIb30BAHUS IIPOJIYKTOB I€pepabOTKU OTX0JI0B (MUHEPAILHBIH
CTCKJIOTPAHYJIAT, KEJIC30-ME/IHBIN CILIAB, cepa, ITMHKOBLINA KOHIICHTPAT);

® IIOJIYUYCHHE B pe3yibTare nepepadoTku oTxo00B cuHTe3-raza (1000m3 u3 0/1HOM TOHHBI
Mycopa), KOTOPbI MOXKET ObITh UCII0JIb30BAH HE TOJILKO KaK SHEPrOHOCUTENb, HO U, IIpu OoJiee
rIyOOKO# TIepepaloTKe, KaK ChIphe i MMPOM3BOJICTBA Iporana, Oyrana, Ocnzuna (120 mutpos
EBpo-4/EBpo-5 13 0/1HO# TOHHBI MycOpa), a30TOCOIepKaIMuX y100peHnii, MeTaHoa.

BosmoxHocth npuMeHeHust texHosorun «Tepmocenexkt» Ha Tepputopun Kaszaxcrana

Juls penieHus: pobiieM B Oy/IyleM, CBS3aHHBIX C HEXBATKOHM »Hepruu. B ocHoBe TexHOJI0TUM
JCKUT TTHPOITU3 ¢ TIOCTeayTomIeH razudukanyeit mpr BEICOKOH TeMIieparype, Mo3BoJIsIomei 6e3
3arpsi3HEHUs OKPYKAIOIIEH Cpe/ibl IIPEBpaIllaTh OTXO/Ibl B CHIPhE, KOTOPOIl MOXHO MCIIOJIb30BaTh
B IMPOMBIIIJICHHOCTH. [ 2]

Pucynox 1

Mycop npeaBapuTenbHO CKUMAETCS U YIIOTHSIETCS B IIpecce, 3aTeM MOABEPTaeTCsl CYIIKE
u ctabunu3zaiuu 1o ¢popMme, a 3aTeM MpeBpaiaercs B cuHTes3-ras. (Pucynok 1)

[IyreM razuduxaiy OpraHUYECKOd COCTaBsIIOIIE Mycopa ¢ HCHOIB30BAaHUEM
KHCIOpOJa B BRICOKOTEMIIEpATYPHOM peakTope nocturaercs temrepatypa 1o 2000 rpaa. C, npu
KOTOpOM BCE€ HEOpPraHWYecKHe COCTaBISAIOIME Mycopa (CTeKIo, KepaMuKa, MeTal)
PACIUIABISAIOTCS U TEPMUYECKH 00padaThIBAIOTCS] B TOMOT€HU3ATOPE.

PesynapTaroM 3TOTO Tpollecca SBISETCS CMELIAHHBIH TPaHYISIHT, MUHEpalbHas 4YacTh
KOTOPOTO MOKET OBITh HCIMOJBb30BaHa Kak Jo00aBKa K OETOHY B CTPOMTENHHOM HHIYCTPUHU B
MECKOCTPYHHOH OYMCTKE WM KaK CbIpbe M1 IPOU3BOACTBA IeMeHTa. MeTauinueckuit
TPaHyISHT MOXET HAWTH MPUMEHEHHE B METAJUTyPTrUH, MOCKOJIbKY COCTOUT U3 YUCTOTO XKelesa
(PucyHnoxk 2).

[IyteM gerazanuu ¢ MPUMEHEHHEM YHCTOTO KUCIOPOJA W MPH JOCTATOYHO ITUTEITHHOM
HaXOXJIEHWH Taza B BbICOKOTeMIlepaTypHOM peakTope (cBbime 1200 rpan.C) momyyaercs
CHHTE3-Ta3, KOTOphI coctout mpuMepHo Ha TpeTh W3 H2, CO u CO2. KoindecTBO M TOYHOE
COOTHOIIIEHHE KOMIIOHEHTOB CHHTE3-Ta3a 3aBUCAT OT KAJIOPUMHOCTH © KOMIIOHEHTOB
HCTIOJIb30BaHMUs Mycopa.[S]

126




A3zaMaTThIK aBUALIMS aKaJIeMUSIChIHBIH KapIIbIChl Ne2(13)2019

BI0TEPM, PEAIMA
Ce

Pucynok 2
B janbueifiemM cuHTE3-ra3 MOJBEPracTcs pe3koMy (IIIOKOBOMY) OXJIXKJICHUIO IO
temneparypsl 70 rpaa.C. 1 MHOTOCTYIIEHUaTOMY Iipolieccy ouncTku. [lomydenHnsblil B pe3ynbrare
OUMCTKHU CHHTEC3-Ia3 MOXXHO HCIIOJIL30BATHL B KAa4YCCTBC TOILIMBA I IPOU3BOJACTBA TEIIOBOH
WJTU DJIEKTPUYECKOU SHEPI'HH, a TaK JK€ B KAYeCTBE MPOMBIIIIEHHOTO ChIpbs [1] ( Pucynok 3).

BOE OxnaxaeHue CUHTes-rasa

Pucynok 3

JlaHHas TeXHOJIOTHS BIIEpBbIe OblIa ucmoab3oBada B 1990 r B r. Uuba (Slmonus), npuyem,
B Hayalle, CMOHTHUPOBaHHOE 00opyJoBaHHe paboTano Ha mepepaboTKe OBITOBOTO Mycopa, a
HaunHas ¢ 2000 T 1 Ha TPOMBIIUIEHHBIX 0TX0aX.[3]

BoiBoabl u Ilpeanoxennsn
DTa TEXHOJOTHS SBIAETCS OSKOJOTHYHOH M pelraeT IMpoOIeMbl SHEProcHaOKeHUs B
PecmyOonmuke Kazaxcrtan. JlaHHas TeXHOJOTHS TO3BOJIMT CHAOMUTH 3HEprueidl OONBIIYIO YacTh
CTpaHbl, MOYTH O€3 3aTpaT Ha pecypchl, BeIpadareiBas A0 740 MBT sHepruu kaxxmas. Tak ke 3To
MO3BOJHUT U30aBUTECS OT 40-50% O0TX00B Ha CBaJIKax, YTO OYHCTHUT 3eMJIM Kasaxcrana!
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Tax ke B JaHHOW CTaThe IpeylaracTcsi BO3MOXKHAS CXEMa PAacCIpEeACICHUs IOJYy4eHHOH
2JIEKTPO3HEPIMHU 110 BBIIIE U3JI0KEHHON TeXHOoJIoTuu. (PucyHOK 4).

Pucynoxk 4

[Tepenada sneprum OyaeT ocymecTBISIThCS 1m0 cpeacTtBaM BJIDII ¢ nanpsokennem 750B u
TPYNIION TOHIKAONINX MOACTAHITNN, HEOOXOUMBIX /Il CHWIKCHUSI HAINPSDKEHUS JI0 paboumx
ITOPOTOB AIEKTPOIIPUOOPOB.
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Tycinikreme
MakananblH TakbeIpblOBl Kazipri Tama “Kazakctan-2050” cTpaTerdscblH JKy3ere achlpy
MaKCaThIH/Ia TAJIKBUIAHBIN JKaTKaH TPAH3HUTTIK TackIMalgay Maceleiepi KapacThIPBUIBII, dye
KeMEeCIHe KYKTe TachIMallAay IbIH apTHIKIIBUIBIKTAPEl MEH 9ye KeMECiHIH €71 SKOHOMHKACHIHBIH
Tamybl OapbICHIHAA alaThiH OpHBI KepceTuireH. COHBIMEH Karap, oye KeMeCciMeH IKYK
TackIMajiayda Kejaepri OoJaThIH JKaWTTap Ja KapacTHIPBUIBIN, OHBI IMNEIIY JKOJBI, MBICAITBI
e-freight xylieciH eHT3yiH apTHIKIIBLIBIKTAphl KAPaCTHIPBLIAIbL.

Tyiiin ce3aep: oye kemeci, Jjoructuka, TaceiManaay, XOKA, XAAY, yaptep, kel
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Annotation
This article covers trends and prospects of international air cargo transportation
development. Also, the development of transit potential in the framework of the “Kazakhstan-
2050” strategy, the benefits of air freight and the role of air transport in development of the
economy of the country and discusses difficulties in transportation of goods by air transport and
their solutions, such as the advantages of the e-freight implementation.
Keywords: air transport, logistics, system, IATA, ICAO, charter, network

AHHOTAIIHS
JlanHast crarbsi paccMaTpUBacT pa3BUTHE TPAH3UTHOI'O MTOTEHIIMAJIA B paMKaX pealin3aliiu
crpareruun “Kazaxcran-2050”, npenmylinectsa I'py30BbIX aBUAIIEPEBO30K M POJb BO3JIYIIHOTO
TpaHCIIOPTa B PA3BUTUM SKOHOMMKM CTpaHbl. A TakXKe paccMaTpUBAIOTCS TPYAHOCTH IIpU
IIEPEBO3KU I'Py30B Ha BO3JYIIHOM TPAHCIIOPTE U IIYTH UX PEIICHHUS, HAIpUMEP IPEUMYIECTBa
BHEJIpEHUsI cUCTeMBI e-freight.
KumroueBrble ciioBa: BO3IYIIHBINA TpaHCIIOPT, JorucTuka, cucrema, MATA, NKAO,

qaprep, CeTh.

Oye KeJiri oameMIiK KejiK JXyHeciHiH axplpamac Oeiiri OOJbIT TaObLIaAbl, OHBIH
YKOJIAYIIBUIAP/IbI, TOMITAHBI YXOHE XYKTEPIi TaChIMAIIay bl YHBIMIACTBIPYAAFbl PO KOFaphI
OOJBIT OTBIP, ce0edi KOoJAyIbUIapAbl, IOYTA JKOHENTUTIMICPiH, Y3aK KaIlIBIKTBIKKA JKYK
TaChIMAIIAYABl Te3 JKETKi3y KaXeT OoJFaHJIa TalThIPMaWTBIH IMenriM OOoJBIT Kalaapl. Oye
KOJIIriHIH JaMy JIEHTeii MEeMJICKETTIH SKOHOMHUKAJBIK JKar albIHBIH HETI3r KOpCeTKITepiHiH
Oipi GOJTBIT TaOBLTAIBI JKOHE OHBIH JaMy MEePCICKTUBAIAPHI YITTHIK TAOBIC TIEH XaJIBIKTHIH 9JI-
ayKaThIHBIH HAKThl ©CYIMEH TBIFbI3 OaitmaHbIcThl. MemMitekeTapanblK aBuarust komuteTi (MAK)
cTtaTucTukachl Ooitbiama, 1990 sxpinman Oactam TMJ enpepinzeri oye TachIMalTapbIHBIH
Kanmmbel  KeneMiHiH 90% - Fa  TeMeHIereHi OaWkamnmpl. THiCIHINE, Ka3aKCTaHIBIK
TachIMaJayIIbUIAPMEH dye TachbIMaIapbIHbIH KOJIEMIHIH Jie a3arobl Oaitkamabl [1].

CapanmipUtap/blH - MalbIMIAYBIHIIA, JKOJAYIIbIIap TachIMalbl OOWBIHINA KipiCTepaiH
TOMEH/IeYl aBHaKOMITAaHMSITAPIBIH KYK TachIMalbIHA Ha3ap ayJaapybiHa ceber 6ombim oThIp. JKyK
TachIMaJIbI ©T€ MaHBI3/IbI, OUTKEHI Ollap COHFBI KBUIIAPHI oye KOMIIAHUACHIHBI Maiiaa Taba Mma,
QJIJIe XKOK T1a €KEHIH T3 aHBIKTAH IbI.

Oye KeJiriHiH JXYK TachIMalgay Ke3iHJe 3KOHOMMKAIBIK THIMIUIIT Y3aK yakbIT OOHBI
KYMOH TyIbIpMail Kenedi. Oye KYK TachIMaibl KbI3METTEpiHE IEreH CYPaHBICTHI 3epTTey-
TYTHIHYIIBUIAPBIH JKETKI3UTIM IapTTapblHA KOHE KBI3MET KOpCeTy calachlHa OapbIHIIA MOH
Oepill OTBIPFAHIBIFBIH KOPCETTI.

KeTkizymiH >KOFaphl >KBUIIAMJBIFBI Tayapiapabl dye apKbUIBl TaChIMaIAyJbIH €H
MaHBI3]IbI CAITATTBIK KOPCETKIMII OOIIBIT TaObIIaIbI, OJ1 MBIHATIAPB KAMTAMAChI3 eTeIi:

* JKaOIBIKTAyIIbIIAp MEH TYTHIHYIIBUIAPIBIH KOoWMAaTapbhlHAa MaTepUalIapIblH MKoHE
OHJIIpIC OHIMAEPIHIH KOPBIH a3aiTy;

* )KeTKI3UIETIH MaTepHaljgap MEH OHIMJIepAl OHEPKICINTIK >KOHE aybUIIIapyallbLIbIK
OHJIIpICTEPTe ©H KbUIJIaM XKETKI3Y;

* TYTBIHYIIBIIAPFA XKETKI3UICTIH JaifbIH OHEPKACIITIK KoHE aybLIIIapyanIblIbIK OHIMISPiH
KBIIJIaM iCKe achIpy.

A3amMaTTBIK aBHALUSHBIH OapibIK dyeXKailapblHIAa KYKTEpHi TachIMalijay VIIH XYK
KellleHaepi (TepMHHAIIAPhl) allblK. BYTiHri KYK TEepMHHAIbl TE€K KoiiMa KoHE aBTOTYpaK
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KoliMajapbl FaHa €MeC, COHJal-aK KeJICH KOoWMallapbl, KOJIKTIK-IKCICIUTOPIBIK KOHE
Opoxepiik gupmanap, 0aHk pumuanIapsl, CaKTaHIBIPY KOMITAHUSIIAPHI, OM3HEC OPTATBIKTAPDI,
momrta, TenedoH, Tenerpad, TEXHUKAIBIK KbI3MET KOPCETY OpPTAIBIKTapbl, KOHAK YHIep,
JYKeHiep »koHe T.0 [2].

Kyx TepMuUHANTAPBIHBIH HETI3T (PYHKIMSIIAPbI: KYKTEP/Il TackiMaiayra JalbIHay, KYK
OIpJIiriH KaJabpImTacThIpy, Oip KOJIK TYpiHEH EKIHIIICIHEe KaiTa THEYy, TYTHIHYIIbUIAP apachiHjia
KYKTEP/Ii )KUHAKTAY JKOHE Tapary, SKCISAUITHSIFA KOJIIay KOpCeTy, KSJACH IIK peciMey ®oHe T.0.

JKyx THEY-TYCIpY )KYMBICTAPBI TEXHOJIOTHSCHI, CHITATHI, CAJIMAFBI, OJIIIEMICP] KOHE KYKTI
TackIMaJIJIAy dye KeMeJepiHiH TypiHe Tikenelt OaitnanbicThl. Opoip oye KeMECiHIH JKYK KIHE KYK
OeiKTEepl YIIiH ©3JIepiHiH mapaMeTpiiepi 6ap, ajl oJap/IbIH XYK SCIKTEpl MEH JXYK JIIOKTCPIHIH
enmeMIepi optypii. JKyk THey ke3iHje opOip HAKTHI YITAKTa 0ye TachIMaJIbl YKaFalbIH €CKepy
KaKeT. Oye KeMEJICpiHiH TypiHe Kapad opOip HaKTBl pPEicKe OpPTaIBIKTAHJBIPATHIH KecTecl
ecemreniei. 3epTTeyep KOPCETKCHCH, Oye TachIMallbl YaKbITHIHBIH TeK 8% oye KeJiriMeH
TiKesIeH OalIaHbICTRI 00JIA BT, AT KaJIFaH1aphl Oyekaiia JYPpri3iIeTiH CyphINTay, CakTay, oHJIey
xKoHe Oacka orepanusiiapra apHaiaasl. TeMipikosr Kom mpoQuiibi KbI3MET KOPCETEeTiH KYK
KOMIUICKCI SKOHOMHUKAIBIK TYPFBIJIAH THIM *KYMBIC icTeiai, cebebi omap e3nepinygeri Oap
TEMIp JKOJI TapMaFrbIHBIH apKachIHJa aBTOMOOWIIB JXOHE TEMIpIKOJI TachMaIapbiHa Jla KBI3MET
ereni[3].

KoiimManapia XYk JKHHAY OIeparysiiapbl FaHa OPBIHJAIBIT KOWMAWJIBI, COHBIMEH
Karap, KoiimMaja cakray, *KYKTey, TYCIpY, CYphIITAy, KUHAY KXOHE apaliblK OHJICY JKYMBICTAPBI,
COHJIali-aK KeHOIp TEXHOJIOTHSUIBIK oleparmsuiap opbiHaaiaabl. COHABIKTaH KoWMamapra TeK
KaHa cakTay KYpbUIFBLIAPHl PETiHJE FaHa eMec, )KYKTEp/Ii TachIMaliay YpAiciHe MaHbI3bI poll
aTKapaThIH KOJIIKTIK-KOoWMa KeIIeH Iepi PeTiH e Kapay Kepek.

OcpIHTalt Ke3Kapac TeK KOMMaHBIH HETi3ri (GYHKIHSJIAPBIH Oarbiail xKy3ere achIpyIbl
KaMTaMachI3 eTeJTi KoHe KipiCTiH JKOoFaphl JIeHIeifiHe eTKizeMi. OpOip jkaraaiiia opOip Koiimaa
KoliMa JXYHeCiHiH mapaMeTpliepi OChbl 3JIEMEHTTEPAIH o3apa OallaHbICHl HeTi3iHAe Oip-OipiHeH
afiTapiBIKTall epeKNIeNieHe i, COHIali-aKk OHBIH JJIEMEHTTEPI MEH KYPBUIBIMBI Jia OCHI ©3apa
OaiflaHbPICKa HETI3CININ  epeKIIeNeHeTIHIH eckepy KaxeT. CKIAATBHIK JKYHEeH1 Kypy Ke3iHge
opIaibIM KeJleci HeT13r1 KaFuaaHbl OacITbUIBIKKA ally Kepek: OapiibIK acep eTeTiH (hakTopaapabl
€CKepe OTBIPBII JKeKe IIeNTiM KaObuigay apKbUIbl FaHa OHBI THIMIIpeK eTyre Oosaznpl. by
YIIiH el MapT -QYHKIHOHATIABIK MIHACTTePAl HAKThl aHBIKTAY JKOHE KOoWMa IIIiHIEeT1 JKOHEe
OJlaH THIC JKYKTepAi eHJeyAi MYKHAT Tainmay. Ocbuiaiilia, aBTOMaTTaHABIPBUTFAH JKyhemepumi
€HTi3y JKYK TEepPMHHAIBIHAA JXYMBICHIH >XaKcapTajbl, TYTHIHYIIbUIAPFA KbI3MET KOpCETYIiH
JKAITIBI CaIlachl PeTTeNy XbULIAMIBIFB MEH XKYK KayillCI3IiriH dKOFaphUIaTy apKbLIBI XKaKcapabl,
aifHaTBIMIAp JKBUTIAMIBIFBI apTaIbl, MEXaHUKAIAHABIPY JKaOJbIKTAPBIH JKaHAPTYFa JKyMcalaThIH
IIBIFBIHIAP a3asipl, KbI3METKEPIIep iR CaHbIH OapbIHINIA a3aliTyFa 0oJambl KoHE KYKTI ypiayra
Ko Oepinmmetimi. HMkemali MYMKIHAIKTEpAiH Tapalybl akKbUIABI, IPAKTHKAIBIK THIMIL
KOPCETKIITEpMEH IMeKTeNyl KepeK. Byl nereHiMmi3, Ke3-KeNTeH MIBIFBIHAAD PKOHOMHKAIBIK
TYPFBIAAH HET3AeNnyi THIC, SFHH, KypAeni calbiMIapMeH OalIaHBICTBI Ke3-KeJreH
TEXHOJIOTHSIBIK KOHE TEXHUKAIBIK IICIIIMII €HTI3yAl COHMl YPIICTEPACH KoHE HApPBIKTAFhbl
YCBIHBIIATHIH TEXHUKAIBIK MYMKIHAIKTEPACH eMeC, YTHIMIBI THIMILTIKTeH OacTay Kepek [4].

Kyx taceimanmay xbi3Mmeri (OKTK) - oyexxaiiaplH KypbUIBIMIBIK OeiMimeci — OOJBII
TaOBLIaABI. (Kep YCTi TachIMaliay KbI3METTepiHe apHaJIFaH JKeKe dye)kall YUBIMBI).

KTK Tikeneit oyexalaplH OHIIPICTIK KeIeHIHIH (0acKapMachbIHBIH) OacIIbICHIHA
OarbpIHA/IBI )KOHE OHBIH JKYK TachIMalAayIbl YIHBIMAACTBIPY TYPATBl HYCKAYIaphIH OPBIHIAMTBI.

Kyk taceimanmmay kei3metTi (OKTK) xanblkapaablK TpPEeHHHITEH OTKEH JKOHE KayiITi
JKYKTEp/l MajjIeTH3alMsuIayFa apHaarad cepTuGuKaTTapsl 6ap OUTIKTI KbI3METKEpJIEpre ue.

JKTK makcaTsl MEH HETi3r1 MIHIAETTEPI:
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* iITTKi OHE XallbIKapallbIK OarbITTap/a oye KeMelepiHe KOMMEPITUSUTBIK KbI3MET KOpCeTy
Ke3iHJIe )KYK TachIMaJIbl TAllChIPBIC OepyIIiiepiHe JKep YCTi KbI3MET KOpceTy, MouTa kKIHE KYK
OHJICY;

* Ynrynap/elH Kayirnci3airi MeH TYpaKThUIBIFBIH KaMTaMachl3 eTy;

* Oye KeMeJIepiHiH KOMMEPITUSUTBIK JKYKKYKATBIH THIMII TTaiiranamny;

* [lomTa MEeH YK KETKi3y OpBIHJapbIHA KAYIMCI3/IKTI ’KOHE YaKTBUIBIFBIH KaMTaMachl3
€TY, OJIapJIbIH KO3FAIBICHI MCH XKCTKI3LTYIH aKMapaTThIK KOJIIay.

* JKyk TachIMaIapbIHBIH, KOMMEPITUSIIBIK KbI3METIHJIE )KYMBIC CAIllaChIH XKaKCaPTY:

* Oye JXYKTeMEJCpiH YHBIMJACTBIPY JKOHE KaMTamachl3 €Ty - I[IouTa JOHE IKYK
TaChIMAIIAPBIH VIBIMIACTHIPY JKOHIHJIETT KBI3METTIH 0acThl MakcaTTaphl OOJBINT  TaOBLIAIBI
MKOHE OACTITBIIBIKTRIH HYCKAayJIapbhlHa COWKEC eHOSKTI KOopray KayilcCi3JliKk TEXHWKACHIH apTTHIPY
YKOHIHJICT1 IMapajap/Ibl 931pIaey JKOHE iCKe achIpy.

Kymsic 6apeiceina XKTK kp3merkepiepi MbHaIap/ 61 OaCIIBUTHIKKA aJla Ibl:

- UKAO, UATA, ®DUATA OaciibuiblKKa ajlbIHFaH KyKarrap jkoHe 0acka jla KyKarrap;

- Kazakcran PecyOnmkachbIH 3aHHAMACKH] )KOHE 03T¢ JI¢ HOPMATUBTIK aKkTiliepi;

- 2010 xourer 15 mireneri «Kazakcran PecnyOnmKachIHBIH oye KCHICTINIH Maijiaiany
YKOHE aBUAIMSUTBIK KbI3MET TYPaIbDy 3aHbI;

- KananbIx jxoHe coyneT KOMUTETI IentiMepi MeH HYCKayJIaphl;

Kaprel, epexernep, HYCKayldap XOHE JKYMBIC TEXHOJIOTHSCHL, «AJMATHl XalBIKAPAIBIK
oyexxaitby AK — HBIH 0ac TUPEeKTOPbI OSKITKeH OYHPBIKTAp.

- pecryOiMKambIK JKOHE IMETEIJIIK aBHAKOMIIAHWSIIAPMEH JKacajfaH JKEpYCTi OHJey
OoMWbIHIIIA KeTTiciMIep;

KTK xypamsr:

* OHJIPY KOHE JTUCIETUCPITIK OOITiM;

* JKYK TachIMaiiay 0eJiMi;

» KP men Oacka enyiepre peiicrepre apHaFan *KYKTEp/Ii OHJIeY YIIIiH KoiManap;

» keaeH xKoimanapsl (CBX);

* TOIIITA KbI3METTEPi TOOBI;

* KEACHJIK paciMaey Oelimi;

* Kacca;

* CTaTUCTHKA >K9HE Talay TOOBI;

* IareIMaap TOOBI, XKYKTEP/Il 13/Iey JKOHE KOJliK KbI3METTEpiH OaKpLiay;

* DKOHOMHUKAILIK TOII [ 51.

TayapnapabiH Ka3ipri 3aMaHfbl TACKIMAIAHYBI KYKTEP/Ii TACKIMAIIANTBIH oye KeMeTepiHe
JKETKI3y Ke3iHae JKepriliKTi KHHAY JKOHE TapaTy OpTalbIKTapblHa KOHTEHHEPIIK TachIMaiaay
KypalJapblHBIH OOJIybIH Tajam eTell. ©Oye TachIMalbIMEH TachIMalJaHFaH KYK HeriziHeH
TYpakThl peicTepAl Ky3ere achlpaTblH >KOJAylIbLIap 9ye KeMeNEepiHIH XYK >XoHe Oarax
OemiMaepinae opHanacaapl. Ochblnaiiina, asyexalnapaa TypakThl KoJaylIbliap peicTepin
OpBIHAAY KE31HME, XKYKTepAl XKETKi3y, oJapbl THEY XKoHE TYCIpy aye KeMECiHEH KOJI KETIMIl
O0omybl Kepek. bip JXeTki3y IyHKTiHe OapaTblH JKEKEJIereH TayapiaplaH >XoHe opTypii
KIMCHTTePiH TayapiapblH, dyekail KbI3METKepyiepi copTTapbl OOWBIHINA HMapTHsFa OIpiKTipirl,
onapabl Oip kepre »xidepyre apHalraH XYK IakeTTepre Hemece apHaifbl KOHTelHepiepre
tueliai. ApHaiipl kedik Kpi3MeTi (AKK) oye xeMenepin TEXHOIOTHSUIBIK KecTere, OCNTiUICHTeH
epexeNiep MEeH TeXHOIOTUsIapra colfkec yaKThIIbI )K9HE JKOFaphl camalibl KbI3MET KopceTy YIIiH
apHaifbl KeJiK KypaJlJdapblH YChIHAIbl, aBUAIUSIIBIK *KaHapMal KYIO JKoHE Tery YIIiH apHalbl
KYMBIC aTKapajibl, a’poAPOMJBI YcTay YIIIH a’dpoJpoMIbl TeXHUKaMEH KaOIBIKTalabl, oye
KOJITiH JKa0IbIKTalIbl, oye)KaibIH KOJIiK KbI3METTEpiHIH 0acKa TYpJepiH OpbIHIaM IbL.

TexHOMOTHIIBIK TIporpecc OYTiHri KyHI YJITTBIH 91-ayKaThlH KaMTaMmachl3 €TY/IIH OacThI
(hakTophl FaHa eMec, COHBIMEH Oipre OHBIH OPHBIKTHI JaMy YAEPiCiHIH MaHBI3bI APThl €KeHIH
Tyciny KaxeT. CoHbIMeH Oipre, oJIap/bIlH HAKThI KATaTN3aTOPIBIK KACHETTEPIHIH apKachlHIa TeK
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aKnmapaTTBIK callajla FaHa eMec, KOINTereH Oacka Ja MaHbI3Abl cajajapia TEXHOJIOTUSIIBIK
KETICTIKTepre OeCeH Il BIKIAT €TETIH aKmapaTThIK TeXHOJIOTUsIapra 6achIMIBIK Oepiityi Kepek.

ABTOMAaTTaHJIBIPBIIFAH KOMMa JKYHECiH €HT13y apKbUIbI Xep YCTI OHJESNYIH KeTUaipyre
apHaJIFaH >KaHa TEXHOJIOTUSUIAP/ABIH JKYPri3UITeH 3epTTeysiepi MeH o3ipieMernepi KYK
TackIMaJIJIAy YIIIH KYK KaObuigay MHpOIECiHe XYK KEMICHIHIH THIMJIUIIH apTThIpy YIIiH
MYMKIH pe3epBTep/li KOPCETE/Ti.

¥CBIHBIIFAH KYWEHI SHTI3YMIH 9CEpiH €CKepe OTBIPBIN, KYK KEIICHI O3IHIH OHJIIPiCTIK
KOPCETKIIMTEPIH apTThIpajsl, Oy o3 Ke3eriHje Oi3MiH pecrmyONMKaHbIH SKOHOMHUKACHIHBIH
ABUAIMSITBIK CEKTOPBIHA OH OCEPIH THTI3E/i JKOHE OHBI QJEMJIK HApbhIKTa KaJIBIITACTHIPYFa
KOMEKTECE/I].

DOKOHOMHUKAaHBIH  OTaH/bIK  aBHANMSIIBIK  cajachl  OI3JiH  pecIyOIMKaMBbI3/IbIH
WHTETPAIUSIIBIK YJICPICTEepiH MenTy/e ©31HIH HETI3Ti PeiH aTKapa ajajbl JXOHC OHBI JJIEMJIIK
HapbIKTa JIAWBIKTH OPHBIKTHIPYFa KOMEKTECE alajbl.

Kosnanburan oneduerrep Tizimi:

1. http://www.iata.org/whatwedo/cargo/Pages/index.aspx

2. http://www.iata.org/pressroom/pr/Pages/2017-02-01-01.aspx

3.http://en.wikipedia.org/wiki/List_of the world%27s busiest airports by cargo traffic
(have visited date 20.02.2017)

4. https://kazakhstan.orexca.com/kazakhstan_economics.shtml

5. http://kazlogistics.kz/ru/useful/statistics/
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«A3aMATTBIK ABHALIAS AKAIeMHSACHIHBIH JKapmibichD) 5Ky PHAJIBIHBIH
aBTOpJIapbIHA apHATFaH Epexesep

Maxananapost OaiblHOA2AH Ke30e pedaKuus HCapuAlaHbIMEa 0epemin Mamepuanoaposl
pacimoeyoe momenoe Keaimipineen epesicesiep MeH MAlanmapobl dAcCUIbLIbIKKA A1y0bl CYPATiObl:

1.  JKapusmaHBIM YIIiH YCBIHBIIATHIH MaKaiaiap »aHa, OypeiH Oacka Oacria sKaHe 3IIeKTPOHIBIK
OacpuUTBIMAapBEIHAa JKapusiianOaraH Oomy KepeK. MakalmaHBIH Ma3MYHBI TeMATHKATIBIK OaFbIT JKoHE
KYPHAIIBIH FBUIBIMH JieHreiliHe, alKbpIHAaTFaH >KaHANBIK TAHBITYIOB OOJBITI, ABUAIMS CaJTachIHBIH
FBUTBIMH KBI3METKepJiepi, OKBITYINBUIApEl MEH MaMaHIApBIHBIH MYIAenepiHe coiikec 6oy  Kepek.
Makananap Ka3ak, OpbIC, aFbUIIIBIH TUTAEPIiHAE KapHsIaHaIbl.

2. MaxkanaHbIH KeJeMi: HOKTopiap MeH FhUIbIM KaHaumartapel, Phd mokxropnaper ymiin — A-4
kenemaeri 10 6eTreH (5 MBIH co3); TOKTOpAaHTTap, MATUCTPAHTTAp YIIiH — A-4 kememaeri 7 6eTTeH (3 MBIH
€e3); OKBITYIIBUIAP, FATBIMIAp MeH MpakThKTep YIIiH A4 xenemzeri 7 OeTke AeliiH, jkac FajpIMaap MeH
CTyIeHTTep YImiH A4 kememperi 7 Oerke AciiiH Oomysl kepek. Matepman Oip MHTepBasa apanbikra 14
emmeMHiH WORD Motia pemakropbiMer, Times New Roman kapiOGiH KoagaHBIN, TepilireH 00Ty Kepek.
Kectenep, auarpaMmanap, cypertep *oHe o3re TpadHKaIBIK MaTepranmap ak-kKapa Hyckaga WORD (2003
KBUTFBI HYCKa/aH ecki OomMaybl KepeK) MOTIHIIK pedakTOPABIH KypajmapbIMEeH OpBIHIAJFaH, HeMece
BEKTOPIBIK kKa3y-ceI3yaeiH (Adobe lllustrator, Corel Draw) OarmapiamanapblHaa >KOHE MIHACTTI Typae
3JCKTPOHIBIK pemaKuusiay MYMKIHIITT 6oy kepek. I 'padukanblk MaTepuangapAblH sKoHE KeCTelepiH
MOTIHHIH iIIiHIE CiTTeMeNepi, PETTiK CaHbI JKoHe aTayhbl 00Ty KepeK. Op KeCTeHIH acThIHAA MIHACTTI TypAe
nepekkesre cinteme skacamanel. @®opmynamap Mach Type OarmapmamaceiHna Hemece MC  Office
KOCBIMINIACBIHA TEPisie i xoHe MaKajia OOMbI Oip CTHIBII YCTaHa bl

3. MakanaaslH 6ackIHIA XKoFapbiga conl skakra ©OK kikTerim uHAeKkci kepceriaeni. byman api
OeTTiH opracelHIa Oac opinTepMeH (kKoadeyMeH) - WHUIManAap (aTel, 9KEeCiHiH aThl HeMece ©3iHiH,
OKeCiHiH, (haMUTHUACHIHBIH OipiHIIi opimTepi) »oHE aBTOPIApABIH (haMIIHSIAPHI, JIaya3bIMBI, TOPEKECi,
coJlaH KeliiH opTachlH/A Killli dpiNTepMeH - )KYMBIC OpbIHIAJIFaH YUBIMHBIH (YHBIMIAP/IbIH) aTayhl, )KoHE
KaJlaChl, TOMEH/IC JIJ coJiaii opTachiHa Oac spinTepMeH (Kapajiay KapiliieH) — MaKaJlaHbIH aTaybl.

4. Amnjaarma XYMBICTBIH MaKCaThIH, 9/lici HeMece *KYMBICTBI jKacay METOJOJIOTHICHIH, KbicKa
HOTHKeJepAi, HOTHKeIepAi KOAAaHy aschlH, KOPBITBIH/BLIAPBIH aliKbIHAAY KepeK. AHJaTIaHbIH KeJeMi
1/3 GerreH kem OonMaybl Kepek. AHaarmajgap MiHASTTI TYpAe Ka3ak, OpbIC JKOHE aFbUIIIBIH TiTIep/e
Oonybl THic. AHAaTnagaH KediH KilT ce3dep aHAaTna TUMiHAE Killli apinTepMeH, YTip apKblibl 5 ce3aeH
KeM 0oJiMaybl Kepek.

5. Makana MoTiHIHIH TapayJapbl MiHJeTTI TypAe cTanaaprrairad "Kipicne”, "Herizri Oesim",
"KopeITbiHABLIAD KOHE YCBbIHBICTAp" araynapblH KOJJAHY AapKblibl KypbulbIMJalybl kepek. Kaker
OosiraH jkaraiiia TapayblH KOChIMILIA apHAYJIbl aTayjiapbl KOChLIa b,

6. MakananbiH coHpiHAa «[lalijanaHbuirad aepekke3iepAiH Ti3iMiy kentipiiedai (5 kem emec).
MortiHgeri ciremerep - Liapiibl XKakuaaapbiHaa. Jlepekkesaep MoTiHae oiieKco3 ay TopTiOiH/Ie KopceTiei.
Mortinae onedOuerTiH Ti30eciHeH OapiblK JAepekkeszaepre cintemenep Oonmybl kepek. Ilaligananbuiran
Jepekkesaep Tizoeci "bubnuorpadusiisik citteme” MEMCT 7.05-2008 calikec pacimaeneni.

7. Makanara xeke dalinjga aropiap Typajibl: CYpPeT JKOHE aknapijap, MakajaHblH aTaybl,
(haMUIHsChI, aThl JKOHE OKECiHIH aThl (Ka3akK, OPbIC, aFbUILILIH TUIAEP/IE), FHIILIMU ISPEKEC] JKOHE aTarbl,
JKYMbIC OPHBIHBIH — YHBIMHBIH MEKEHXKalibl TOJIBIK aTaybl, (MHAEKCI Koca OepijireH), Jiayas3biMbl,
KOHTaKTii TenedoHbl, EKTPOHBIK MOLITAHBIH MEKeHKalibl Koca Oepineni. Kepcerinren tananrtapra
cali KenMeWTiH Kospkazbanap, peAakUMsIMEH KapacThIpbUIMAABI >KoHE KalTapbiiMmaiiabl. Makana
KaObUTaHOaraH skaraliga, peaakuus KaiblpyaplH cebentepi OoliblHIIA MiKipTajgacTapAbl Kyprizoey
KYKBIFBIH ©3iH/1e caKTalipl.

8. KabbuiganraH Makanaaap AHTUTJIATMATTBIK capanTayJaH, FBUIBIMU JKOHE 9Je0u
penakuusiayjaaH ereii. PeaakuusuiaHraH Makajia aBTOpra JKOHJCYre MKoHe OypslluTaMa Kowfa
Kibepineni. JKazpin OiTipreH MakanaHbl peJlakiivsra xKibepy Kepek.

9. PepakuusiHbiH YCbIHFAH pPeKBU3UTTEPI OOUbIHIIA Makaja HOMIpre ajiblHFAH Jkarjaiijga
TeseMakbichl oHAipineai. KyHbiHa 6ip aBTOPIIBIK JAaHACkl eHTi3iIe1i.

10. Makanmajgap OSJEKTPOHABI JKoHe Oacra HyCKajapblHAa — TMOMTANBIK  JKiOepimiM,
MbiHa e-mail-nepre: almamakeeva@mail.ru Hemece MbiHa MekeHaliFa: Anmartsbl K., 3akapnarckas -44
yi, A3aMaTThIK aBUalls aKaIeMUsCchl, 326 kab.

11. MakanaHblH Ma3MyHbIHA aBTOp XKayallThl.

133




A3aMaTThIK aBUaLIUS aKaJIeMUSICBIHBIH, JKapIIbIChI Ne2(13)2019

[IpaBuna xnsa aBTopoB
sKypHaia «BecTHHK AKaeMHH IPaXKIaHCKOH aBHAIIHA»

Ilpu noozomoeke cmameil peoaKuus nPoOcuUm pPyKOGOOCHIBOBAMbCA NPUBCCOCHHLIMU HUJICE
npasunamu u mMpebosaHUAMU K OQOPMIACHUI0 MAMEPUAL08, TIPCICTABISEMBIX Ui MyOJWKALlUM B
KypHaJe:

1. Ilpemnaraembie i TMyONWKAaM¥M CTaThHU JOJKHBI OBITH HOBBIMH, HE OITyONMKOBaHHBIMHU
paHee B TOM K¢ BHUAC B APYIHUX MEYATHBIX U B3JCKTPOHHBIX W3AaHUSIX. CoAep:KaHHE CTATbU NOJIKHO
COOTBETCTBOBATH TEMATHYECKUM HAIPABIICHUSIM W HAYUYHOMY VPOBHIO ’KYpHasa, 00JaaTh olpe/IeIeHHOM
HOBU3HOM W TIPENCTaBIATh WHTepec IS HAYYHBIX pabOTHUKOB, TpernoiaBaTelieil, CNelualucToB B
obmactu aBuarun. CTaThH IMTyOIUKYIOTCA HA KA3aXCKOM, PYCCKOM, aHTTTHICKOM S3BIKaX.

2. Pa3smMep cTaTeM He MOTKEH TPEBBIIATE: I OKTOPOB M KAHAWIATOB HAyKu, JoKTOpoB Phd o
10 ctp. popmata A4; TOKTOPAHTOB, MAarkCTPAHTOB 10 7 cTp. hopmata A4.; Tpemomapareicii, yUeHbIX U
MpaKkTUKOB 10 7 cTp. hopmara A4; MOJOABIX YUSHBIX U CTYIOCHTOB A0 7 cTp. ¢opmara A4. Marepuan
Io/keH OBITh HaOpaH B TeKCTOBOM pefakTope WORD ¢ ncnonp3opaamneM mpudrta Times New Roman, 14
pasMepa depe3 ofuH UHTepBal. CxeMbl, rpadyky, AUarpaMMbl, pUCYHKH B MHBIC rpadivecKrie MaTepratbl
MOTYT OBITH BHITTOTHEHEI B 4epHO-0SITOM BapHaHTe CpeACTBAMH TeKcToBoro pepakropa WORD (He cTapie
Bepcun 2003), i B TiporpaMmax BekTopHoi rpadukm (Adobe Illustrator, Corel Draw) u o0s3aTeNBHO
JIOTTyCKaTh 3IIEKTPOHHOE peAakThpoBaHue. | 'paduueckuie MaTepuaibl W TaONMHIIBI TOJKHBI COJEPKATH
CCBUIKM B TEKCTe, TIOPSAKOBBIE HoMep u HaszBaHue. [lom kakmoit TaOmureil o0s3aTeNbHO TIOMeEIaeTcs
CChUTKA Ha UCTOYHUK. DopMyiel HabupatoTest B mporpamme Mach Type v B mpunoskeann MC Office u
MNPUACPIKUBAIOTCS OJHOIO CTUJIA HA MPOTSKEHUM Beel CTaThU.

3. B Havane crtaTebu BBepxy cjieBa cieayeT ykazarh uHiaekc Y /K. [anee mo cepeauHe
CTPaHUIIBI MTPOMTUCHBIMU OYKBaMU (KYPCHBOM) — WHUILMAJIBI U (PAaMIJTUH aBTOPOB, JOJKHOCTH, CTEIICHB,
3aTeM Mo cepeJuHe CTPOYHBIMU OyKBaMH — Ha3BaHWE OpraHu3aluu(uii), B KOTOPOii BbINONHEHA paboTa U
ropoj, HUxe Takke rocepenHe 3ariaBHbIMU OyKBaMu (MOJTYKUPHBIM WPUGTOM) — HA3BaHHE CTATHH.

4.  AHHOTaUMS JOJKHA OTPaKkaTh LieJb PabOThI, METO WM METO0JI0THIO TPOBEAeHUS PaboThl,
KpaTKue pe3yabTaThl, 00J1acTb MPUMEHEHUs Pe3yJbTaToOB, BbIBOALL. PazmMep aHHOTaLMuU A0MKEH ObITh HE
MeHee 1/3 ctp. HezaBucumoO OT s3bIka cTaTbU 00S3aTelbHBI AHHOTALMHM HAa Ka3axCKOM, PYCCKOM H
aHraMlickoM s3bikax. [lociae aHHOTALUMU AOMKHBI ObITh YKa3aHbl KITIOUEBbIE CJIOBA HA S3bIKE AHHOTALIUU,
HE MeHee 5 CJIOB, CTPOYHBIMU OYKBaMU, uepe3 3amsTylo.

5. TekcT cTaThbM AODKEH CTPYKTYPHUPOBAH ¢ NMPUMEHEHUEeM CTaHAAPTHBIX Ha3BaHWU paznenos
«BBeneHuey, «OcHOBHas uacTb», «BbiBoasl u IlpemnoxeHuey». ITpu HeoOXOAUMOCTU JOMYCKAOTCS
JIOTTOJTHUTENBbHBIE CIeLIMaIbHbIE HA3BaHUS Pa3/IeoB.

6. B koHue crarbu npuBoauTCcs «CHUCOK MCMOJB30BAHHBIX MCTOUHUKOBY (HE MeHee 5).
CchUTKM B TEKCTE — B KBaApaTHBIX ckoOkax. MCTOUHHUKM YKa3bIBaIOTCS B MOPSAAKE LIMTUPOBAHUS B TEKCTE.
Ha Bce UCTOUYHMKHM U3 CITUCKA JUTepaTypbl AOMKHBI ObITh CCUIKU B TeKcTe. CMUCOK HCMOJb30BaHHBIX
MCTOUHUKOB oopmisitoTest B coorBercTBUU ¢ 'OCTP 7..05-2008 «bubaunorpaduryeckas ccolikay.

7. B ornennHoM aline k cratbe npuiaratotes gororpaduu v ceegeHus ob aBTopax: Ha3BaHUe
cTaTbM, pamMunaus, UM U OTYECTBO (HA Ka3axCKOM, PYCCKOM, aHIIMKHCKOM $I3bIKaX), yueHas CTerneHb W
3BaHWe, MOJHOE Ha3BaHWE W ajpec OpraHu3alMy — MecTa paboTbl (BKJIOHAs MHJIEKC), 3aHMMaemas
JIOJPKHOCTb, KOHTAKTHBIH TenedoH, ajpec 3J1eKTPOHHOM MOUTHI.

8. Pyxomucu, He  COOTBETCTBYIOUIME  YKa3aHHbIM  TpeOOBaHUAM,  pejakuued  He
paccMaTpuBalOTCs M He BO3BpallaloTcsi. Eciu ctaTes OTKIOHEHA, PeAaKLUsi cOXpaHaeT 3a coboil npaBo
He BECTH JINCKYCCHIO MO MOTUBAM OTKJIOHEHHSI.

ITpuHsATBIE CTATBH MPOXO/IAT AaHTUILIATMAT, PELIEH3M POBaHKe, HAYUHOE JIMTepaTypPHOE pelaKTHPOBaHHe.
OtpenakTvpoBaHHas CTaThsl OTMpaBJIseTCs aBTOpY Ha J0paboTKy W Bu3vpoBaHue. JlopaboraHHas pykomuch
JIOJKHA OBITH MpPe/IcTaBIeHa B PEIAKLIMIO. 3a CTAThIO HECET OTBETCTBEHHOCTD aBTOP.

9. Onnara Npou3BOAMTCA, KOTJa CTaThsl OTOOpaHa B HOMED, MO MPEJACTAaBJIEHHBIM pe/lakiihel
pekBU3UTaM. B cTOMMOCTH BKJIIOUAeTCs OAMH aBTOPCKUI IK3EMIUIAP.

10. CtaTby MPUHUMAIOTCS B DJEKTPOHHOM M MEYaTHOM BapHaHTaxX — MOYTOBBIM OTIIPABJICHHEM,
Ha e-mail: almamakeeva@mail.ru WITH no ajpecy: r. Anmarsl,
yi. 3akaprnatckas, 44, AkageMus rpakJIaHCKol aBuanuu, kab.326.

11. OTBETCTBEHHOCTh 3a COACPHKAHUE CTATbU 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 lllustrator, 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) 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 7.05-2008
"Bibliographic References" 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.

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.

9. Payment is made when the article is selected by the editorial staff. The price includes one
author's copy.

10. Articles are received in electronic and printed versions on e-mail almamakeeva@mail.ru or
at 44 Zakarpatskaya Str., Almaty, Academy of Civil Aviation, room 326.

11. The authors are responsible for the content of the article
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KA3ZAKCTAH PECITYBJHKACHI REPUBLIC OF KAZAKHSTAN
HHBECTHLUISLIAP KKOHE 1AM REPUBLIC STATE AUTHORITY
MIHHCTPITTHIR MINISTRY OF INVESTMENTS AND
ABAMATTDLIK ABHAILHS KOMHTET] DEVELOPMENT
PECHYEANKANBIK MEMJEKE 'K CIVIL AVIATION COMMITTEE
MEKEMECI O COMMITIEE

Komurer rpamianekoii auainn
Muuuerepersa no nusecTHUHIM i pa3BuTiio Pecnybankn Kaszaxcrana

Ceprudurar
aBHAUHOHHOIO YHeOHOro nenrpa
Ne AYLL 02-15

Pecnybauxa Kasaxcman, 050039, o, Arsiamor, Typrcubckutl palion,
va. 3akapnamckas 44,

Boiaan: «23» anpess 2015 rona

Hacrositunit Ceprudukar yonoctosepseT, 4To ABHALUHONHDLIA yueOHbli
ueHtp TOO «Training center Part-I'CL» coOTBeTCTBYIOT TpeQOBAHHSM,
ycTaHoBneHHbIMK Pecnybaunkoii Kasaxcran, crangapramu U pekomeriily eMoi
npakrukod HMIKAQO orHocuTenbHO odnactu  ACHCTBMI  aBHALMOHHOIO
y4eOHOro UeHTpa, VKazaHHbIX B MPUI0KEHHH K HacTosiuemy Ceprudukary.

Ceprudurkar BblaaH Ha OCHOBAHHH aKTa CePTHOHKALMOHIIONO
obcnenosanuss ot 17 mapra 2015 roza M akta  KOHTPOJLHOIO
CepTH(PHUKAUHOHHOTO 00caea0BaliUs ABHALMOHIOIO yueOHoro uerrpa 100
«Training center Part-FCL» o1 I8 anpeas 2015 roaa Komuirera
FPaXCAAHCKOH  aBMaui  MMHMCTCPCTBA 10 MHBCCTHUMAM W PA3BUITHIO
Pecnybnukn Kazaxcran.

HMHucnekuuoHHbli KOHTPOAL ocyulectBaseT: KoMuTeT rpakiatHckoH
aBralHy  MHUHHCTEPCTBA MO MHBCCTHIHAM W passiTiio  Pecnydiikn

Kazaxcran.
—" ,
ML en cooie" 7% Pykosoautenn Ynpasacnuun no
fo 3 LEATERT AR OPrafu3anin  BLULAYH  CBILICTCABLCTR
. * P - ¥ i
. _--"" ; i | ABHAUHONHOTO II(.'[')CU"'«I.'IH H MC/IHILHINC
Vo oyt Nl z=p Komurera rpamiianckoii apnauni
P X b u ' r {
“"“v-r '.";' - & 7
K i A - L TypeaxmeTon
ot : (1roanncs)

136




A3zaMaTThIK aBUALIMS aKaJIeMUSIChIHBIH KapIIbIChl Ne2(13)2019

. KABAKCTAH PECITYBJIHKACBI
HHBECTHIUAIAP JKIHE IAM)
k MHHHCTPIITTHIH
. A3AMATTLIK ABUAIIHSA KOMUTETI
PECNYEIMKAIBIK MEMJIERETTIR
- MEKEMECH

REPUBLIC STATE AUTHORITY

DEVELOPMENT
CIVIL AVIATION COMMITIEER

- Ministry of Investment and Development of the Republic of Kazakhstan
: Civil Aviation Committee

. ) Approved Training Organization
Certificate
No. ATO 02-15

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

Issued on April 23,2015

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

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

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

Head of the personnel licensing
department  of the  Civil
Aviation Committee

T
_(ﬁ-_‘_;%ﬁ. Tureakhmetov
(S ignatuy

v v » v . . . 3 . - 2 » 3 . ' = N

REPURBLIC OF KAZAKHSTAN

MINISTRY OF INVESTMENTS AND ¢
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