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I/IHHOBaIII/IﬂJIbIK TCXHOJIOTUA KOHC aBUAIIUAJBIK TCXHUKA
I/IHHOBaHI/IOHHaﬂ TEXHOJIOIUA U AaBHAIIMOHHAA TCXHHUKA
Innovative technology and aviation technics

YK 622.02+532.5
baiisicymanoe M.K.,
Kapunoaees C.JK., Konymoemosa K.K.

BJIUSAHUE TEMIIEPATYPHBIX JE®OPMAILIUI HA YTJIOBYIO
CKOPOCTD ITOJIOT'O POTOPA JIEKTPOCTATHYECKOI'O
I'MPOCKOITA

TycinikTeme

Makasiaga poTop IIiHAET1 CTallMOHAP €MEC TEMIIEPATypaJIbIK OpiC OPTAIIBIK —
CUMMETpUSUIBI  OOJICBIH ~ JIET€H  YUFAphIMMEH  THUPOCKON  POTOPBIHAAFHI
TeMIepaTypajblK OpiCTI aHBIKTAy €CeOiHIH aWMAaKTBHIK IIelIiMi TaObLIFaH/bIFbI,
CBIPTKBl ~ OpTa  TEMIIEpAaTypachblHbIH  AaybITKyblHAaH  TMailia  OoJIaThIH
ANEKTpOCTaTUKaANBIK  rupockonThiH  (DCI')  KaremikTepi  KapacThIPHUIFaH.
BakyyMmarpl jKaHACIIAMTBIH acnajgarbl poTOp OETIHEH >KbUIy ajMacy TeK KaHa
coyJiedl JKbULy aJMacyfa cail OOJIaTBIHABIKTAaH POTOpP OETIHIH IIETKI IIapTTapbl
Credan-bonbiiman 3aHbIHA OaFbIHAIBI.

Aviabivansl uaepiiisg ICI poTOPBIHBIH OYPBIIITHIK JKbUIIaMIBIFBIHBIH OpHET1
anbiHael. COHBIMEH KaTap KOpIIaraH opTa TeMmIlepaTypachlHa TOyenal (yHKIIHs
00NaThIH OYPBIITHIK >KbUIIAMIIBIKTBIH TEOPUSUIBIK €CenTeysepl MKYMBIC ICTem
typrad DCI" poTOPBIHBIH OYPHIIITHIK JKbIJIIAMIBIFBIHBIH AKCIIEPUMEHTTIK MOHIMEH
CaJIBICTHIPBUTFAH IBIFbI AaHBIKTAJIFaH.

[ KybIC pOTOPABIH OYPBITHIK KBUIIAMIBIFBIHBIH TEHJACYl KYPBUIBIMbI
KarblHAH TOJIBIK POTOPJABIH OYPBIMITHIK SKbUIAAMIBIFBI TEHICYIMEH COMKec
KEJIETIHJIN alTbulFaH. Mpblcan peTiHAe KopllaFaH opTa TeMIlepaTypachl
rapMOHUKAJIBIK 3aHMEH ©3repe/li Ael KapacThIPbLIFaH.

Tyiiin ce3aep: >JE€KTPOCTATUKAIBIK TUPOCKOI, POTOPIBIH KbLIY alIMaCYHI,

TEeMIIepaTypaHbIH Tapanybl, JeopMaiys, aybITKY.

AHHOTAIIUA
PaccMmoTpenbsl  morpemHocTd  nekTpocratudeckoro rupockona (DCI),
BBI3bIBaEMbIe KOJIECOAHUSIMU TEeMIepaTyphl BHEIIHEH Cpebl, A Yero aaercs
pelleHre KpaeBoil 3aj1aur, ONUCHIBAIOLIEH paclpeesieHue TeMIepaTypsl B pOTOpe
THPOCKOIIA, B MPEAJIOKEHUH, YTO HECTAIMOHAPHOE TeMIIepaTypHOE I0Jie€ BHYTPHU
poTOpa ABJIAETCS LEHTPaIbHO-CUMMETpUYHBIM. KpaeBoe ycioBre Ha MOBEPXHOCTH
poropa mnomuuHserca 3akoHy Credana-bonmpiiMana, Tak Kkak cOpoc Temia c
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INOBEPXHOCTU pPOTOpa B BaKyyMHUPOBAaHHOM HEKOHTAaKTHOM IOJBECE MOKET
IPOUCXOAUTH TOJIBKO ITyTEM JYYUCTOIO TEIIOOOMEHA.

[IpuBeneHa oleHKa JJisi TOCTOSIHHOM BpeMeHHu TeruioooMeHa poropa IOCI ¢
OKPYKaIOIIEH CPEJION.

[TomydyeHo BbIpakeHue sl yriioBod ckopocTu poropa ICI' ¢ nmepeMeHHbIM
MOMEHTOM HHEpIUHU. TeopeTudecKre pacueTbl YIioBOW CKOPOCTH Kak (DYHKIUU
TEMIEPATYPbl OKPYXAIOUIeH Cpelbl CpPaBHUBAJICA C JAHHBIMU SKCIICPUMEHTA,
KOTOpBIE MOJTyueHBI IpH padote peanabHoro JCI .

Oxasanock, 4TO ypaBHEHUE YIJIIOBOW CKOPOCTH IOJIOIO pOTOpPa COBHAAAET IO
CTPYKTYpE C aHAJIOTMYHOU (OpMYJION [Tl cllydasi CIIOLIHOro poTopa. B xauectse
OpUMepa pacCMOTPEHO M3MEHEHHMs] TEMIEpaTypbl OKpYKAIoLEH cpeapl 1o
rapMOHHYECKOMY 3aKOHY.

KuaroueBble c10Ba: 3J€KTPOCTaTUUYECKUM THPOCKOI, TEIIO0OMEHa poTopa,
pacnpeneneHue TeMneparypsl, Aedopmarus, yxo/.

Annotation

Error deviations on electrostatic gyroscopes (ESG) due to ambient
temperature fluctuations, which gives a solution of the boundary value problem
describing the temperature distribution in the rotor is studied. It came up with a
solution that time dependent-temperature inside the rotor is centrally symmetric.
The boundary layer on the surface of the rotor is subjected to the Stefan-Boltzmann
law, as the heat release from the rotor surface to non-contact suspension can occur
only by radiative heat transfer. The time of heat exchange rate of the (ESG) rotor
to the environment is estimated. An expression for the angular velocity of ESG
with variable inertia. The mathematical representation of ESG’s angular velocity
with varying inertia has been obtained. Theoretical calculations of the angular
velocity as a function of ambient temperature compared to the experimental data
that obtained from actual ESG. It was found that equation for hollow shaft rotor is
similar to the case with a solid shaft rotor. As an example, harmonic change of the
ambient temperature is taken.

Key words: electrostatic gyroscopes, heat exchange rate, temperature
distribution, deformation, error deviation of gyroscopes.

BBenenue. DJEKTPOCTaTUYECKHA THUPOCKON C  IIAPOBBIM  POTOPOM
MIPEICTABIIIET COOOM TPEXCTEIIEHHONW CBOOOMHBINA THPOCKOI, KOTOPBIA Ojaromaps
HAJIMYMIO PEryJIATOpa MOAACPKUBAIOIIEN CHIIBI MOYKHO TAaKXE HMCIOJIb30BaTh B
KayeCTBE HHIOTOHOMETpA JJI1 U3MEPEHHS YCKOPEHUN ABMKYIINXCS O0BEKTOB.

OCHOBHBIM JIOCTOMHCTBOM HEKOHTAKTHOIO IOJBECA pPOTOpa SIBISIETCS
IIPaKTUYECKOE IIOJHOE OTCYTCTBHUE CHJI TPEHUS IMpPU €ro BpalleHHH. ITO
OTKPBIBAET  NPHUHLMIHAIBHYIO BO3MOKHOCTh NOBBIIIEHNUS  TOYHOCTH
TUPOCKONUYECKUX MpuoopoB. CyuiecTBeHHbIM MpeumyinectBoM OI'C sBisieTcs
BO3MOXHOCTb €r0 HCIOJIb30BaHHMSI IIPU HEOIPAHMYEHHBIX YIVIAX IOBOpPOTA
JEeTaTeIbHOrO  ammapara  BOKPYT  LIEHTpa  TsKecTH  0e3  Kakux-imbo
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JOTIOJIHUTENIBHBIX YCTPOMCTB THUIA KapJaHOBa IMojaBeca. B aToM ciiydae kopiyc
TUPOCKOIa  YCTAaHABIMBAETCS HA JBUXKYIIEMCS OOBEKTE, COBEpLIAIOIEM
MIPOMU3BOJIBHOE JIBHKEeHUE [1].

Ha ctaOunbHOCTh yIJIOBOWM CKOPOCTH BIIMSAET U3MEHEHHE Pa3MEpOB pOTOpa,
MPOUCXOMSINEe INpPU  W3MEHEHUM  TEMIIEpaTypbl  OKPYXAIoWEed  Cpeabl.
BO3HUMKHOBEHHE TIpAaJMEHTOB TEMIIEpaTypbl BHYTPHM pOTOpa MPHUBEHAET K
HEOJIMHAKOBOMY paciupeHuto Marepuana potopa ICI" u OyaeT conmpoBOXIaThCS
M3MEHEHHEM €ro HampsbKeHHO-I1e(OPMHUPOBAHHOTO COCTOSIHHS, YTO B CBOIO
ouepeb NPUBENET K M3MEHEHHUIO BHEIIHEN MOBEPXHOCTH poTopa. JlocTurHyras B
HACTOSIIEE BpeMsl YyBCTBUTENBHOCTh ODCI' CTONB BeNHMKa, YTO B HEKOTOPBIX
3a/1a4aX MOJYKET OKa3aThCsl CYLIECTBEHHBIM YYET TEIUJIOBOTO JBHXKEHUS MOJIEKYJI
pOTOpa, KOrja CTAaHOBSTCS CYILIECTBEHHBIMHM (DIyKTyallud aTOMOB WJIM HOHOB U3
CBOMX PAaBHOBECHBIX NoJoxkeHuil. KoppensuuonHnas QyHKIUS yriia moBOpOTa OCH
potopa OCI" naiinena B pabore A.U. Kobpuna u FO.I'. MapThiHEHKO Ha OCHOBE
CTaHAAPTHBIX MOJEJIEW KPUCTAIIMYECKON pereTku [2].

[Ipy HeOmaronmpuATHBIX HAyaJbHBIX YCIOBHSIX B TMEpPUOJA  PACKPYTKHU
BO3HHMKAIOT HYTAIIMOHHBIE KOJE€OaHUs pOTOpa, KOTOPbIE M ONPEIEHSIOT BPEeMs
MOATOTOBKHU MpuOopa K pabote. s yMEHbUIEHUSI 3TOr0 BPEMEHU MPUMEHSIOTCS
CHelUalbHbIE CHCTEMBI, CO3/IAIOIIME€ MArHUTHBIE TOJS I JIeMI(PUPOBAHUS
HYTAIlIMOHHBIX KoJieOaHuil potopa. KoHCTpyKuMs MOAOOHBIX CHCTEM TpeOyeT
OLICHKM HarpeBa poTopa, cOpoc Temia C KOTOPOro B  BaKyyMHOM
AJIEKTPOCTATUYECKOM MOJIBECE BechbMa 3aTpynHeH. B cBsa3u ¢ 3tum B pabdore [3]
HCCIIEAYETCSl HarpeB BUXpPEBbIMU ToKaMH poTopa DCI', moJIBEIEHHOTO B BaKyyMe.
OueHuBaercst JHKOYJEBO TEIUIO, BBIACIAEMOE B POTOPE NPH €ro pasroHe.
JlenaroTcs OLEHKM I CTAlMOHAPHOM TEMIIEpaTypbl HA BHYTPEHHEN MIOBEPXHOCTH
pOTOpa U MOCTOSIHHOM BPEMEHU HArpeBa poTopa.

[IpuMeHsieMble B 3JIEKTPUUYECKUX MOJIBECAX CXEMbI U3MEPEHUS 3a30pa MEXKIY
IIOBEPXHOCTBIO POTOpPa M AJIEKTPOJAMU IO3BOJISIOT ONPEAEIUTh H3MEHEHHE
JMaMeTpa poTopa U COOTBETCTBEHHO €ro temmepatypy [4]. DToT cmocob naer
npuemieMyio Tourocth (Ha yposre 1° K) Tonpko mpu Mamsix 3asopax (5...10
MKM). OgHaKo, B BaKyyMMeETpax M HeKoTopbix Tumax JCI' BenuumHa 3a30pa Ha
MOPSIIOK BhIIIE. B 3TOM cilydae oLieHKa TeMrnepaTyphl poTopa Mo BeTMYMHE 3a30pa
HE J1aeT npuemsieMoll To4HoCcTU. C y4eToM TOro, 4TO OXJIAKIEHUE poTOpa M3-3a
YMEHBUIEHUSI €ro JIMaMeTpa BbI3bIBAET YBEJIMYEHHE €r0 CKOPOCTH, B padore [4]
PacCMOTPEHBI JIBa crioco0a OMpeesieHUsl TeEMIIEpaTyphl pOTOpa B HEKOHTAKTHOM
noasece. OQuH METO OCHOBAaH Ha M3MEPEHHUH €r0 YaCTOThI BPALLEHHUs, IPYyroi Ha
U3MEPEHUHN KOMIICHCHUPYIOIIEr0O MOMEHTa B CHUCTEME CTa0MIM3alMH CKOPOCTH
BpanieHuss portopa. IloaydeHbl  3aBUCHMOCTM  4YacTOThl  BpalleHUS U
KOMIIEHCHPYIOIIETO MOMEHTAa OT PAa3HOCTH TEMIIEpaTyp MOBEPXHOCTH POTOpA U
000JIOUKH KOXKYXa.

B Hacrosimee BpeMsl psAd BaXHBIX BOIPOCOB, CBSI3aHHBIX C BIIMSHHEM
TEMIIEpaTypbl OKpYKarollell cpeibl Ha CTAOUIIBHOCTh YIJIOBOM CKOPOCTH, a TaK¥Ke
aHaJIU3 YBOJAIIMX MOMEHTOB, BO3HUKAIOUIUX BCIEJICTBUE YHPYrux aehopmariuii
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YyBCTBUTEJbHBIX 3JIEMEHTOB HABUTALMOHHBIX CUCTEM, U3YUEH €LIE HEAOCTATOYHO.
OTH BONPOCH! U COCTABJISIOT NPEAMET JAHHOTO UCCIIEI0BAHUS.

OcHoBHasgs 4actb. IlycTe poTop mnpencraBiser U3 ceds MONBIA IIap,
TOJIIMHOW,  TIOMEIIEHHBIA B  BAaKyyMHPOBAaHHYK)  MOJIOCTb  pajJHyca,
KOHIIEHTPUYHYI0O C poTopoM. Temmeparypa B portope T*(rt) ymoBmerBopser

YPaBHEHUIO TEILIOMPOBOJAHOCTH [5,6]
aT*
at

Ty =—=V2T*, (1.1)
rac Tg :C,DRZ/$,3 &®, C, p — TCIIONPOBOAHOCTL, TCILNIOCMKOCTb M IINIOTHOCTb

MaTtepuana poropa, R - panuyc mapa. B cuiny cepuueckoii CMUMMETpUH 3a1auu
oneparopa Jlarutaca umeer BU

V2= 92/9r2+(2/1)a Idr, (1.2)

raer — 663pa3MepHa51 paaruajibHasdg IICPCMCHHAA, OTHCCCHHAA K paanuyCy miapa.

HYCTI) C6pOC TCIZIa PpoOTOpa IIPOUCXOAUT C Cro IIOBCPXHOCTH IIYTCM
JIy4ucToro TEerI000MeHa II0 3aKOHY CTC(i)aHa-EOJILI_[MaHa. Torz[a KpacBOC
YCJIIOBHUEC HA ITOBCPXHOCTHU POTOPA MOIKHO 3aIllMCaTb B BUJIC

oT* R % %
—1=U; [Te4 =T |=1] (1.3)

o Ir=

I— 6e3pa3MepHasi IepeMeHHas, OTHECEHHAsI K XapaKTepHOMY pa3zMepyR.

Tak kak cOpoc Temia ¢ TIOBEPXHOCTH POTOpa B BaKyyMHUPOBAHHOM
HEKOHTAaKTHOM TOJIBECE MPOUCXOAUT MyTEM JIYYHCTOTO TEIMIO0OMEHA MO 3aKOHY
Credana — bonbiMana, TO JTHMHEapU30BaHHBIC TPAHUYHBIC YCIOBUS OyAyT UMETh
BU/I

a *

aT* T
=0; + &T* =eTg, 1.4
r=rq [ar ]rzrz ( )

or

rae & = 40RT;3 /.

3nech € - MaJblil MapaMeTp JJsl peasibHbIX pOTOpoB, T, - cpelnHee 3HaUCHUE
TEMIIEPATYPBI CPEMBL.
0 = 50y - KOd}DUIIMEHT JIy4eHuCIyCKaHus, S - CTENEHb YEPHOTHI MOBEPXHOCTH
mapa, o, - nocrosiuHas Credana-bonbiimana, T, - paBHOBecHas TeMmIiepaTypa
MOJIOCTH (TeMIiepaTypa cpenbl)[2]. OueHuM 4HCIIOBOW MOPSAOK BEIMYUH T
uE.

PaccmoTpum miapoBoi  OepuiUiMeBOM pPOTOP C BHYTPEHHHM PaJHyCOM
R, =24%10"2M wu mHapyxkHeIM paguycoM R,=25*107?m. Cpennuio
TEMIIEpaTypy OKpYKaIMIEH Cpelbl BO3BMEM 300° K (23°C). Torma nansa
ITOCTOSTHHOT'O BPEMEHU T, HArpeBa U I MaJIOro MapaMmeTpa € poTopa UMEEM
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7o = 15 c.,£=2.65%1073; (1.5)
[Ipu onpenenennn TyHE NPUHAT XapaKTepHbI paguyc R=R,.
Temmneparypy okpysxaromieii cpenst Tg B (1.4) mpeacTaBuM B ClEAyIOLIEM BUE

Te=To + F (1), F(0)=Xn=1An exp(iwnt).

[lycth TeMmmepaTypa BHYTPHM pPOTOpa THUPOCKONA B HAYaJIbHBIA MOMEHT
BPEMEHU MIOCTOSIHHA U YIOBJIETBOPSIET CIEAYIONIEMY YCIOBHIO

T*[¢=0=To (1.6)

Pemienue ypaBaenus (1.1) ¢ rpannunbiM (1.3) 1 HavansHBIM yciioBueM (1.6)
npenctaBuM B Buge T = Ty + T. @ynknus T ynosnerBopsiet ypaBuenuto (1.1), a
TaK K€ Ha4aJIbHOMY U CJIEIYIOLIUM I'PAaHUYHBIM YCIOBHUAM

oT

or

:0;[3_: + g] = e F(t) (1.7)

r=7r1 =1,

Oynkiuto T Oynem uckats B hopme T=T@+T©  3nech T- [IPOU3BOJILHOE
peuieHne ypaBHeHUs TeronpoBoaHoctd (1.1), yaoBieTBopsitoliee T'paHUYHBIM
yenousm (1.7) , a T¢9- pemenue Toro e ypaBHGHHS NpH HAdYaIbHOM H
CIEAYIOIMNX TPAHUYHBIX YCIOBUSAX

aT0)
or

aT(0)
= | — (0> =
o,[ —+ €T ]r:rz 0 (1.8)

r=r

B cuny rpanmuHbix u HavanmepHOro yciouit (1.6) pacmpeneneHue
TeMIepaTypbl OyIeT EHTPaIbHO CUMMETPUYHBIM, T.¢. T=T(I ).

[ostomy uactroe pernenne T?ypasuenus (1.1), yIOBIETBOPSET IPAHHYHBIM
ycinoBusiM (1.7) HaliiéM Kak IEPHOIUYECKYIO (DYHKITHIO

T = z:=1[Bnﬁ(knr) + C, w(k,r)]exp(iw,t), (1.9

rie k2 = —tqw,t, 9(2) = 9(2) = sin(z) /z,
w (z) = cos(z) /z.

IToncrasisis (1.9) B (1.7), nomyunm
B, 9'(k,r) + C,w'(k,11) =0
Bylkn129' (knry) + €0(knrp)]+ Cplknrow'(kyry) + ew(kyry)] = €4
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dd , d
rne 9'(a) =—; w'(a) = —w:;
I[ ( ) da’ ( ) da 1
W3 3THX ypaBHEHHI HaXOJHMM IIOCTOSIHHBbIC MHTEerpupoBaHus B, uC, 3atem

nojcTaBisig B (1.9 ), umeem

T@=35_ ) ByW(k,r) exp (tw,t), (1.10)
_ &
Bn_An knry W (knry) +eW (knts)
19[
smecs W(k,) = u(k,r) — a (k,r)w(k,r); a(a)=;%;

Pemenne T, YAOBJIETBOPSIOINE YpaBHEHUIO (1.1) U rpaHUYHBIM yCIIOBHEM BHJIA
Ty =Ty +F (), F{O)=2-1A,exp(iw,t) (1.11)
MOJKXHO IIPCAOCTABHUTL B BUAC psAaa
TO) =301 EmW (fLn 1) exp (i3 t/70) (1.12)
riae W(i, N=u(tmr) - a (Umr)o(Wyt).

Jlnst  cOOCTBEHHBIX 4HICENl [, HMEEeM TPAHCIICHICHTHOE YpaBHEHUE
U2 W (U T2) +EW (i 72)=0.

Kotopoe cnenyer n3 cootHomenuid (1.11). IlepBwlif KOpeHb
TPAHCLICHICHTHOTO YPaBHEHUS [ SIBJIACTCS MaJbIM B CUJTy MAJIOCTU TlapaMeTpa &.
Jlnst HEero MOXKHO TIOJIYYHTh TPOCTYI0 AaCUMTOTHYECKYIO (OpMymy, €clu
BOCIIOJIB30BaThCs  pasioxkeHueM GyHkuud W(u,, 1), W’ (u,1), a(i,r) B
okpectHocTH Touku U = 0 B pap Tensopa, B pe3ysabTaTe AJid [JIABHOTO YjieHa
ACUMIITOTUYECKOTO Pa3yI0KEHUsI KOPHS [ B PAI MO MAJIOMYy MapaMeTpy MOIyUYUM

Hy = (35/(7”23 - 13)1/2

OcTaibHBIE KOPHHU  [L;y OTpeNIeNISIETCS.  aCUMIITOTUYECKOW  (popMyroit
— Y
Wy = > + mm, (m = 2,3, ...), 4 JiJIsl CIVIOIIHOTO POTOpa.
ITepBbIM KOpHEM 1] ONPEAECIISIETCS MTOCTOSIHHAS BPEMEHU

1 =To /it (1.13)

TEMJI000MEHa pPOTOpa DJIEKTPUUYECKOTO0 THPOCKOMA C OKPYXAIolmeh Cpeaou.
OcrajbHble KOpHHUW,, (M=2,3,...) malT ciaraeMmple, BXOMAIIME B PEIICHHUE

TOTO = y*_ E 9(u,r) exp(—u2,t/T,), KOTOpble OBICTPO 3aTyXamwT C
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TEYEHUEM BPEMEHHU.

OueHuM 4YHCITIOBOM MOPSIIOK TOCTOSHHOM Bpemenu [ (1.13) s portopa,
(bU3UYECKHEe W TEOMETPUYECKHE XaPAKTEPUCTHKH KOTOPOTO OBUIM TPUBEICHBI
BbIlIE. ECIM B3SITh CTENEHb YEPHOTHI MOBEPXHOCTU poTopa $=0.1, TO moCTOsIHHAs
BPEMEHH[; OKa3blBaeTcCs paBHOU 3.65 MuHyThI, uau 0.061 yaca.

Jnst  ompenenenust  kodddummentoB  E,, Bocmomp3yemcs HadaJdbHBIM
ycinouem (1.11)

- Z%o=1 BnW(Rnr) = Z‘;.)C’)l=1 EmW(lzmr) (1-14)

Oyukuun W (i1,,r)(m = 2,3, ...) obpa3syet Ha oTpe3ke [17,7,] MONHYyIO H
OpPTOrOHAIILHYI0 CHUCTEMY (YHKIHM, YCIOBHE OPTOTOHAIBHOCTH IS KOTOPBIX
MOJKET OBITh IPEACTABIEHO (POPMYIION

0, L#j
fr:2 W(ﬁiT)W([jjT)rzdr = [(ﬁ2+£2—£)W2(ﬁjr2)] i= ] (115)
277 ’

Bocnonb3oBaBumck ycinoBueM (1.15), pa3znoxxkum neByr0 4acTb ypaBHEHHE
(1.14) B psaag no dyaxmusm W (it,r). [pupaBHuBas ko3(pPUIHMEHTHI TMPH
OJIMHAKOBBIX  KOOPAMHATHBIX  (QYHKIUSAX, MOJYyYUM s HEU3BECTHBIX
ko3¢ unreHToB E,,,cooTHOIIEHUS

E,, =YY% BEpn, (M=12,.....)

En,= — l;_m {rz[ﬂ(rz Bnm)—9(2¥nm)]l —T1[0(r1Bnm)- 19(T11l’nm)]} (1.16)
n

T2[1-9(2 pmr2)]- r1[1-9(2EmT1]

[Moactasmnss (1.12) u (1.10) B (1.9), Haiinem OKOHYATENHLHOE BBIPAKEHUE JIJIS
¢byakuun T, XapaKTepu3yIIel pacpeneieHne TeMIepaTypsl B poTope

T(r,t) = Yp1 Ba[W(R,r)exp(twnt) + X1 En [W (@ r)exp(—t\1)]]
(1.17)

[Tpu BeIBOKE BBIpaskenus (1.17) Ob10 yurena gopmyna (1.16)

Haiinem  Ttemepp  aedopmanmio  poTopa,  BBI3BAHHYI0  HAIUYUEM
temnepaTrypHoro nojs (1.17)

B cdepruecknx koopAMHATAX PEIICHHUS YPaBHEHUS PABHOBECHS VIS YHCTO
paguaibHON JedopMaIrviu, YAOBJICTBOPSIOIMINEG TPAHWUYHBIM YCIOBUSM Opp =
O npur =71, M r =1, U3BECTHO [7]
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TRr3 (1 X
u.(r,t) = R [f T(r,t)r<dr +
r

4G 13 1y

2 —I7
1Tz 2 r- 2
+ 3 J.2 T(r,Or?dr + 2e 2, T(r, t)r2dr (1.18)

VuuteiBas (1.16) w momoras [r=r,=1, HaiieM MepeMelieHne TOYeK
MOBEPXHOCTH POTOPA

1
ki

U(t)zul(r’t) Er=1=3at I_L;i:;z,(?ﬂ Bn [79( kn) - COS( kn) —-n [7-9( knrl) -

cos(kyry)]exp(iw,t) +
ey B[O = cos(i@m) — nlP([nry) — cos(imry) llexp(=t/zr )
(1.19)

VYpaBuenue (1.18) Bce ele CI0KHO JJIsl UCCIEOBAHUSI, TIOITOMY, KaK BBIIIE
IIPY CIUIOIITHOM POTOPE, PACCMOTPHUM MPAKTHUCCKH BAKHBINA CITydai, KOT1a
IR,| <1
VYcnosue (1.18) mo3BoNSIET MONYYUTHh MPOCTHIE ACUMIITOTUYECKUE (POPMYIIbI
JUTs1 KO3 (HUIIUEHTOB,
Bxonsmux B (1.17)

B,=A, — o (1.20)

3€-R3 (r3-1})

Bocrnonb30BaBIIMCh BEIPAXKEHUEM MEPUOANYECKON PYHKIIUU

(0]

T = Z [B,9(k, 1) + C,w(k,r)] exp(iw,t)

n=1
¥ TIOCTOSHHOM BpeMeHH T; =T, /fi;, uMeeM

anAn 1—iwn_‘521_
1+wnTy

OcHoBHOM Bkjaan B ¢yHKiuioo U(t) BEIHOCHT cilaraemMoe ¢ M=1, Tak Kak
ocTaJibHbIC ciiaraembie (M=2,3,.....), KaK U B Clly4ae CIUIONIHOTO POTOpa ObICTPO
yOBIBAIOT ¢ TCUYCHHEM BPEMCHHM M Yepe3 HEOOBIIONW TPOMEXYTOK BpPEMEHU
OKa3pIBaeTCs MaibiMH. [loA3TOMY TIpHBEAEM aCHMNTOTUYCCKH YIPOIICHHYIO
bopmyny nmnsa (1.18) B ciayuae, korna m=1. Ilpunumas Bo BHuMaHus (1.16) u
UCITOJIB3Y S MaJjocTh
k, ¥ {;, HalieM acMITOTUYEeCKHe pa3jokeHHe [ KodabpouuueHT E;, u
dbyuxuuit W(k,r), W(uyr), Bxoasmux B(1.17)

E;,=-1, W(k,r)=Wur) =1 (1.21)
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IToncrabnsist (1.20) u (1.21) B (1.17), moaydum ynpoiieHHYH (GopMmymny ais
pacmpesiesieHus: TEMIepaTyphbl B pOTOPE THPOCKOTIA

T= S5 An o lexp(iont) — exp(~t/17] (1.22)

Kak Bunno(1.22), pacnpeneneHue temmnepaTypbl B Telle pOTOpa SBISIETCS
OJTHOPOJIHBIM.

[Tocne mnoacranoBkm (1.20), (1.21) B (1.18) momyumm dopmyny s
MEPEMEIIECHUI TOYEK POTOPa

o 1-iWp i _
u(t,r) = aRr 57 An 12 [exptwat) — exp(—t/T] - (1.23)

Gynkmms U(t,r) JaeT acHMITOTHYECKOE MPEICTaBICHHE Ui MEpEMEIICHUH
TOYEK pOTOpa.
MoOMEHT HHepUuU pOTOpa, NMPU H3MEHEHUU TEMIIepaTypbl OylneT SBHOU
(GyHKLIMEH BpeMEeHH
( 5
J(t) = —mR2 o ; [1+ 2 u(t)/R]

VYpaBHeHHE YITIOBOM CKOPOCTH MOJOrO pOTOpAa COBMAJAET MO CTPYKTYpPE C
aHanoruydon Gopmynoit (1.1) s ciaydas CIUIOIIHOTO POTOpa, TOJIBKO
MOCTOSIHHYIO BPEMEHHU T4 CJIEyeT 3aMEHUTh Ha T, ONPEIEIIEMYIO COOTHOILICHUEM
(1.13), a ToHa T, = 2mR?(r3 — r7)/[5ko(r3 — rd)]1.

B kadectBe mpumepa pacCMOTpPUM HM3MEHEHHE TEeMIIepaTypbl OKPYKAroIIeH
CpeIIbI TT0 TAPMOHUYECKOMY 3aKOHY

Ty = Ty + Aexp(twt), F(t) = A exp (twt) (1.24)

Ucnons3yto ypaBHenus (1.19), momyuum Qopmyny ajisg Bapualuu yrioBOK
CKOPOCTH

20(t A(D'T:z
(1+w2%3) (1+w2T2)

— Qo[W?(T, +T,)% + (1 — w?T, + T;)] MV sin(wt + o)

(1.25),
rie @ = arc cos{w(T, — T;)/[w?(T, + T;)? + (1 — 0?7, T,)]'\?}

[Ipu mnonydennn BeipaxkeHus (1.25) orTOpolieHBI claraemMbie, KOTOpPHIC
OBICTPO YOBIBACT CO BPEMEHEM.

UYucnoBoit mpumep. Jns OGepryimueBoro poropa, pacCMOTPEHHOTO BBIIIIE,
HAUJEM BEJWYMHY OTKJIOHEHUS VYIJIOBOM CKOPOCTH BpAIIEHUS pOTOpA OT
HOMMHAJILHOTO 3HAYEHUS.
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s A=50°C, T,;=0.062 wyaca, T,=3.2 uaca, Qy=3000 06/c. m=13.9*10 3kr
UMEEM B TPEX CIydasx:

1) Ilpu wz—Tqaca AQ=1.524 o6/c
2) Ilpu wl—zznqaca AQ=3.1 06/c
3) Ilpu “;—Tqaca AQ=3.4 06/c

BoiBoa. Temmeparypa cpeibl, OKpy)Karolleld THPOCKONMUYECKH mpubdop, B
36MHBIX YCIOBHUSIX MOXET MEHAThCA B mpeaenax +60°C, B kocMoce auana3zoH
U3MCHEHHUSI TEMIIEpaTypbl MOXET OBITh B HECKOJBKO pa3 OombmuM. J[ms
MPEUU3UOHHBIX THPOCKOIIOB, CIy4aliHasi COCTaBIIsItoas Apeiiha KOTOPHIX JOJKHA
obITh MeHee 0,1°/4, TpebyeTcst cTabuIn3aius TEMIEPaTyphbl KX OTACIBHBIX Y3JIOB C
norpemHocThi0 MeHee 0.5°C. [IpuBeneHHbIN IpUMep NOKA3bIBAET, UTO N3MEHEHUE
TEMIIEPATYPBl CPENbl, OKPYKAKOLIEH pOTOp THpockoma, Ha 15% wu3menser
BEJIMUMHY YTJIOBOM CKOPOCTHU poTopa Oosiee ueM Ha 0.1%.

[lomy4yeHHBbIE peE3yNbTaThl TMO3BOJISIIOT CHOPMYIHPOBATH TPeOOBaHUS K
CUCTEME TEPMOCTATHPOBAHUS THPOCKONA M PA3MEIICHHUIO TEIIOBBLACIISIIOIINX
AJIIEMEHTOB KOHCTPYKIIUU MTPUOOpa.
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Kocmiwouenxo B.M., k.m.H.,
IImanaxoe C.A., macucmpanm

HEKOTOPBIE ITPOBJIEMbBI TEXHUYECKOI'O OBCJIY KUBAHUA
INACCHU CAMOJIETOB

TycinikTeme
Makanana maccu ylmiakTapblHbIH TEXHHUKAJIBbIK KbI3MET KepceTyl OOMbIHINIA
omnepauusyiap KapacTblppUlFaH. ©Oye KEMECIH NaijanaHy IMpoLeciHae Manga
OOJaThIH IIACCH 3JIEMEHTTEPIHIH KeHOlp akayjapbl aHBIKTAIFaH. AKaylapbIH
naiiia Oosty cebenTepl alKblHIanFaH. TEXHHUKAJIBIK KbI3METTEPAl JKETULAIPY
OOWBIHIIIA YCBIHBICTAD OEpuIreH.
TyiiiH ce3ep: ylIak, acCu, TEXHUKAIBIK KbI3MET KOPCETY.

AHHOTaALUA
PaccmoTpenbsl omepanuu 1O  TEXHUYECKOMY OOCITY)KMBAaHUIO  IIACCH
camoJieTOB. BbIsiBIeHBI HEKOTOpbIE 1€(PEKTHI ITEMEHTOB IIaCCH, BOZHUKAIOIINE B
Ipolecce  AKCILIyaTallMM  BO3AYIIHOro  cyaHa. OnpeneneHbl  MPUYHMHBI
BO3HUKHOBEHHUsI JepeKToB. JlaHbl pexkoMeHAaluu 1O COBEPILIEHCTBOBAHUIO
TEXHUUYECKOTO OOCITyKHUBaHUS.
Kuarouessble cioBa. Camorner. [llaccu. Texauueckoe oOCTyKUBAHKE.

Annotation
We consider maintenance operations of aircraft landing gear. Revealed some
defects in the chassis elements that arise during the operation of the aircraft.
Determine the cause of the defects. Recommendations for improving maintenance.
Key words. Aircraft. Chassis. Maintenance.

BBenenue. PeruonanbHple ©W  OMIDKHEMAarucTpalibHBIE  CAMOJETHI
paspaboransl Jysi mepeBo3ku He Oosiee 100 maccaxupoB Ha KOPOTKHE
paccTosiHUSA, 1EJIb KOTOPBIX JOCTaBUTh IMACCAXKUPOB B Y3JIOBBIE a3pPOINOPTHI,
OTKYyJla COBEPIIAIOTCS BBUIETHI HA OOJIBIINE pacCTOsSHUS. [laHHBIN TUTT caMoJIeTa
HCTOJIb3YETCS PETMOHATbHBIMU ABUAJIMHUSIMU, KOTOPBIE 3aKJIIOYAaI0T KOHTPAKTHI
u cyOocuaupyroTcs OOJIBIIMMHM aBHAKOMITAHUSMU. PernoHanbHble aBUATUMHUU
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UCIIOJIb3YIOTCSI HA KOPOTKUE PACCTOAHMS, YTOOBI CBA3aTh MaJIeHbKUE TOpoja ¢
OOJIBIIUMU TOPOJAMH.

OcHoBHas1 yacTb. DMOpaep cepun E-Jet — u3 cemeiicTBa y3K0(DIO3EISKHBIX
CpeIHEeMarucTpaabHbIX JIBYXMOTOPHBIX PEaKTUBHBIX aBUaJailHEpOB,
IPOM3BOAUMBIX  Opa3sWiIbCKOW  a’pPOKOCMHUYECKOM  KoMmaHuend  DmOpaep
KoHryIoMepar. lloka3arensHbIl 3anmyck cocrosiuca B [lapukckoMm aBuacaioHe B
1999 rony. Cepuiinoe npousBojacTBO Hauato B 2002 romy. CamoseT maHHOU
cepuM HMMeNl KOMMEpPYECKHH ycCrexX B MEpBYIO odepeapr Osiaronapsi BHICOKOMY
YPOBHIO 0€30MacHOCTH M 3KOHOMHUYECKON 3¢ (deKTUBHOCTH. JlaHHBIN camomeT
NpPUMEHSIETCS HAa  MarucTpPaJbHBIX W  PETHOHAJIBHBIX  MapuIpyTax B
aBUAKOMIIAHUSX 1O BCEMY 3€MHOMY Iapy. PeruoHanbHble MEpEBO3KH
XapaKTepU3ylOTCsl 4YacThIMU B3JIETAaMU W TOCAJKaMH, NPU KOTOPBIX CaMOJET
PEryJsipHO MCHBITHIBAET JTWHAMUYECKHE HArpy3Kd Ha KOHCTPYKLHMIO (Pro3esska.
JUist cHUKEHUS TMHAMUYHOCTH HArpy3oK IpH IOCaJKax caMoJyieT o0opyJoBaH
IIaCCH C aMOPTU3ALMOHHBIMU CTOMKAaMH, a Takke 00OpyAOBaH MHEBMAaTHKaMHU,
KOTOpbIE YAaCTHYHO CHHXXAIOT YpPOBEHb JIWHAMHYHOCTH. [l ycTpaHeHus
MEXaHMYECKUX KOJIeOaHW THUMAa IIMMMH Ha CTOHMKAaX IIIacCH JIETaTEIbHOTO
anmnapaTa yCcTaHOBJIEHa AeMII(pHUPYIOIIasi CUCTEMA.

[Ilaccu  camonera WIM  KOCMHYECKOTO  JIETATEJIBHOIO  ammapara
UCIIOB3YIOTCS TIPU B3JIeT€ W mocaike. sl caMoJIeTOB IAacCH CIY>KUT OMOPOU
IpU NOCAJKe W PYJEHUU camoJieTa U Ha cTosiHke camoseta. [Ilaccu camoinera
OOBIYHO O0OpPYJIOBAaHO Ta30-MAaCISAHBIMH aAMOPTHU3AaTOPAMH, HO HCHOJIB3YIOTCS H
KECTKasg oOmopa, yalle Bcero Ha camosierax Majiod asuauuu. Illaccu
OTHOCUTEJBHO TsDKEJash 4acThb caMoJieTa, KOTopasl 3aHuMaeT 10 7% oT oliei
B3JICTHOM MaccChl caMoJIeTa.

Cuctema yOopku u Bblllycka mmaccu (puc.l u 2) mpeacraBisieT cobOoit
COBOKYINHOCTh TEXHMYECKHUX CpPEICTB, 3aJauya KOTOPBIX CBOEBPEMEHHO
BBIITYCKaTh W yOHpaTh CTOWKH maccu. BeIABMKHBIE CTOWKH, yOHpasich BHYTPb
¢dro3enska WM KpbUIa CHUXKAIOT CONMPOTHUBJIEHHWE B MOJIETE, OCOOEHHO €ciu
CTOMKM TPHUKPBIBAETCA ABEpPIAMH HUIIH, 3aKPBIBAIOIIMMUCS 3aMOJJIUI0 C
MOBEPXHOCTHIO TMIaHepa. [lomyBBIIBMKHBIE IIACCH BBICTYNAIOT YAaCTHYHO U
BBIJIBUTAIOTCS MO/ A€CTBUEM HAOETarolero noToka Bo3ayxa.

bonpmmHCTBO  cHCTEM  BBIIyCKa IIaCCH  HUMEIOT  THUAPABINYECKOE
yIpaBJieHUE, XOTS €CTh U AIEKTPUICCKUE CUCTEMBI, & TAKXKE U PYYHBIE CHCTEMBI
BbITycka. Hamuuwme cuctembl yOOpKM M BBINyCKa IIACCH TMOBBHIIMIACT BEC U
CJIIO)KHOCTh pa3pabOTKW KOHCTPYKIMH. B yOpaHHOM TOJIOKEHMH IIacCH
pacrmoyiaraeTcsi B HMILE U yJepKUBaeTcs 3aMkoM. Hannuue HUIIM yMEHbIIAeT
IIEHHOE MPOCTPAHCTBO JJIsl TOIJIMBA U Ipy3a.

B kabuHe nuiiota MMeeTcs, MHAUKATOP CUTHAJIU3UPYIOLIUHA O TOM, 4YTO
IaCCM HAXOJUTCA B BBHINYIIEHHOM TMOJOXXEHHMHM U CTOUT Ha 3aMKe,
OJIOKMPYIOIIEM CaMOINPOU3BOJIbHYIO YOOpKy. [l mpemoTBpalieHuss OTKasza
CUCTEMBI TIPU TEXHUYECKOM OOCTYKMBAaHWUU OOBIYHO BBIMIOTHSIIOT HECKOJIBKO

MOBTOPHBIX BBIMYCKOB IIaccu. M mpu 31eKTpUYeCcKOr, U MpHU TUIPABIMYECKON
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CHUCTEME YyIpaBJIEHHs CHUCTEMa BBIIYCKa IIacCH O0OpyJOBaHa JIBYMS TaKUMU
cuctemMmaMu. B crydyae oOTkasa OCHOBHOM CHIJIOBOM CHCTEMBbl cpabaThiBaeT
aBapuiiHas CUCTEMA BBIYCKa IIACCH.

ABapUNHbBIN
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PUCYHOK 2. Hocosas cTolika (B y6paHOM NonoxeHun)

ABapuiiHasi CUCTEMA aKTUBUPYETCS BPYUHYIO YEPE3 PhlYarv WIM HACOCHI, WIH
MEXaHU3MOM CBOOOJHOIO MaJeHUsl, KOTOPBbI OTKPBIBAET 3aMOK YOpPaHHOTO
ITOJIO’KEHMS Y TTO3BOJIIET CTOMKE BBINIACTD 3a CYET I'PABUTALIAH.
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B KoHCTpYKIHMIO ITacCH BBIABM)KHOTO THIIA BXOJISAT:

AMOpPTH3allMOHHASL CToiiKa (puc. 3) TMOIJOmAaeT yAap HpU MOCaaKe U
npeoOpasyeT SHEprur0 yJapa B  TEIUIOBYIO  SHEpru0. OJTO  caMblid
pacmlpoCTpaHEHHBIH METOJ] CMSTYCHHs yAapa B aBHAMH. AMOPTU3UPYIOLIAs
CTOMKA COAECPKUT THIPOKHUAKOCTh, KOTOpask MOAJNEPKUBAECT CAMOJIET HA 3eMJIe U
3alUIIAaeT KOHCTPYKIUIO B TeueHue mocaaku. CTOWKM JOHKHBI OCMAaTPUBAThCS U
IPOXOIUTh TEXOOCIy)KHBaHHE PEryIsIpHO, UYTOOBI oOOecrneyuTh Oe30TKa3HOe
BBITIOJTHEHHE TPEOYyeMbIX (PYHKIIHIA.

PaGoTra amopTHzaTopa
MIPOHMCXOMHT CIIEIYFOIIHM
obpazom. KoMmopeccus
MIPOHCXOIHT B MOMEHT

KacaHHA Kojlec maccH. Kak
TONBKO HeHTP Macc OBINKETCT
BHH3, CTOHKA COABIHEASTCH, H
HIDKHHH [IOPIIeHb IO CHIOH
NBIMZKETCA BESPX BOBHYTIPD
mTHHIpa. TakuM oGpasomM,
HM3MepHTEIbHEIH MITOK ABHIKETCH
EEEpPX Hepez OTEepcTHE.
KonycooGpasHbIiH IITOK
KOHTPOMHPYET HOTOK *KHIKOCTH
Hgepes OCHOBaHHE HIJIHHIPA K
BepxHeif JacTH BO BCeX
HallpaeJIeHHIX B TeYeHHe
KoMOopeccHH. Bonbmmas 9acTb
TEIUTOTEI PAaCCEHBaASTCA B CTEHKAaX
LUHIHHIpa cToHKH. B KoHIIe Xxona.
CIKHMMAaeMEIH BO3OYX B BepXHeM
UHAHHIPE B JalbHelmem
CIABIHBASMEIH BO3IYX
MIPeNATCTEYET KOMIIPECCHH
IITOKA ¢ MHHHMaTBHBIM
ciKaTHeM. PHCYHOK 3.

BT Bosayx

.:. T HOpOoXHIOKOCTE

PucyHOK 3. PafoTa aMOpPTH3aIIHOHON CTOMKH.

O0cnyxxuBaHue aMOpPTH3AUMOHHBIX CcTOeK. IIpouenypa HamoJHEHUsS
CTOMKHU THUIAPOKHUIKOCTHIO, TPUMEHseMasi MpU OOCTY>KUBAaHUH aMOPTHU3AIMOHHOM
CTOMKH.

1. CamoneT JOJDKEH HaXOAUThCA B TaKOM IMOJOKEHUHU, YTOOBI CTONKU
aMOpPTHU3aTOPOB  pACHONATAIMCh B COOTBETCTBYIOIIEM  MOJIOKECHUM IS
oOciy>kuBaHusl. YOEIUThCS, YTO HUKTO HE HAXOAMUTCS TOJ CaMOJIETOM, pabodyue
CTPEMSIHKH yOpaHbl U JIUITHUE TTPEAMETHI OTCYTCTBYIOT.

2. YOpaTh 3ariiyliKy Bo3AyIIHOTO KJIalaHa.

3. [IpoBepuTh MOBOPOTHYIO TalKy HA TEPMETUYHOCTD.

4. Ecnmu xnamaH oOOpyJOBaH CTEp)KHEM, OCIA0UTh €ro, 4TOObl CTPaBUTh
JIaBJICHUE BO31yXa, KOTOPBIM YAEPKUBAETCS 3a CUET CTepxkHA. Bcernma cnemyer
HAaXOJAUTBCS B CTOPOHE OT BO3MOYKHOW TPACKTOPUM CTEPKHA B CIIydae €ro
caMOOTBUHUYMBaHUA. (CaMOOTBHHYMBAHHUE CTPEXKHS TOJ JAaBICHUEM BO3/ayXa
MOYKET IPUBECTHU K CEPHEIHBIM TPABMAM.

5. Ocnabuth MOBOPOTHYIO TakKy. J[7s KiamaHa co CTEp>KHEM IPOBOPAYUBATh
MOBOPOTHYIO IAMKy MPOTHUB XOJIa YaCOBOW CTPENKHU. MCcronb30BaTh MHCTPYMEHT,
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crenuaibHO pa3paboTaHHBIA Ui 3TUX Ieneid. HamaButh Ha crepikeHb, 4TOObI
CTPaBUTh BO3yX B aMOPTHU3aLIMOHHOW CTOMKE.

6. Korna Bech BO31yX CTpaBiIeH U3 CTOMKH, CTOMKY CIEAYET CXKaTh A0 KOHIIA.

7. YOpath CTep)KeHb, UCIIONIB3Ysl CIIEIUATbHBIA HHCTPYMEHT. 3aTeM CBUHTHTh
ITIOBOPOTHYIO TaKy CO CTOMKHU.

8. HamonHuTh CTOMKY THAPABIMYECKON >KUIKOCTHIO N0 YPOBHS OTBEPCTHS
KJIanaHa.

9. Ucmonp3ysi HOBYIO YIUIOTHHTEIBHYIO PE3WHKY, YCTAaHOBHUTH KiamaH B
coope. 3aTsmKKa TOJDKHA COOTBETCTBOBAThH JIOKYMEHTAIIMH TTPOU3BOIUTEIS.

10. 3akauka cTOMKHU. 3aKpY4YEHHBIM MEPEXOJHUK OT KOHTPOJIUPYEMOTO
MCTOYHMKA BBICOKOTO JABJICHHS BO3JyXa WM a30Ta JOJDKEH OBITh BKPYYEH B
kinanad. KoHTponupyiiTe MOTOK € TMOMOIIBIO TOBOPOTHOW raiiku. Tpedyemoe
JABJICHHE 3aKAYMBAEMOI0 BO3/1yXa KOHTPOJIUPYETCS MO MOKA3aHUSIM MaHOMETPA B
PSI nau 1o moytoKeHuo MToKa aMOpPTH3aTopa.

11. 3aTsiHyTh TOBOPOTHYIO TallKy MOMEHTOM CHJIbI, KOTOPBIA MPOIMHUCAH B
JIOKYMEHTAIINH.

12. Y6paTh HaKauMBAIOIIYIO TPYOKY M 3aTSHYTH 3aTJIYIIKY.

O0cayxuBaHHMe KOJIEC CTOCK LIACCH.

CocrosiHue Kojec MNpoBepseTCs MOCNE KaXJA0ro IMpuieTa camojieTa Kak B
a’poIopT HA3HAUYECHUS, TaK U B a’ponopt OasupoBaHus. [IpoBepseTcs naBieHue B
KOJIECaX, BHEIIIHEE COCTOSIHUE KOJIEC, OCMAaTPUBAETCS MPOTEKTOP C LEJIbI0 OLIEHKU
CTENIEHU U3HOCA.

OnpenenuTh COCTOSIHME KOJEC Ha CaMoJIeTeé BO3MOXKHO, IIOKa KoJjeca
3aKpeIJICHbl Ha CaMoJIeTe M HakadeHbl. B 3WMHUN mepuoa BpEMEHU YacTo
BCTpedyaemasi mpooiieMa Ha camMoJieTax, ¢ KOTOPOM TEXHUK MOXKET CTOJIKHYTHCS BO
BpeMs MHCIEKIIMU KOJIeC - 3TO OOJBIION H3HOC IMWH KOJEC OCHOBHBIX CTOEK
maccu. OHOM U3 MPUYMH MOBBIIIEHHOTO U3HOCA (pUC.S) SBISETCA 3aKIMHUBAHUE
TOPMO30B C JMCKaMHM Ha OCHOBE KapOoHa. [laHHBIM BHA Marepuaiga HMeEeT
TEHJICHIIMIO 3aMOPaXXMBAaThCAd MPU JOJTOM CTOSHKE CcaMoJjieTa Ha OTKPBITOM
BO3AYyX€ MPU OTPUIIATEIBHBIX TeMIiepaTrypax. [[puunHoi 3aKIMHUBAHUSI TOPMO30B
MOXET MOCITY>KUTh CHET, KOTOPBIN HaJMIIaeT HA OCHOBHYIO CTOMKY U MOJIKOC B TOT
MOMEHT, KOTJla CaMOJIET KAaTUTCS Ha CTOSHKY IO PYJICKHOW JTOPOXKKE M BOJA,
cojaepkaiascsi B  MPOTUBOOOJEACHUTEILHON  KUJAKOCTH. Yame  Bcero
3aKJIMHUBAHUIO TIOJIBEP)KCHBI BHEIIHME KoJieca, TaK KaKk B TI0JIETE OHU
BOCIIPUHUMAIOT TIepenajbl TeEMIIEpaTyp, OCOOCHHO HUIIIA HE 3alUIeHa JIBEPIaMHu.
[ToaTOMY B 3UMHUIT IEPUO UM YEISIOT 0co00e BHUMaHue. JlJis mpeaoTBpaIieHus
oOMOpakuBaHUSI KOJEC JIETHBI COCTaB MPEANPUHUMAET JCUCTBUS, KOTOPHIC
YMEHBIIAIOT BEPOSTHOCTH OOMOPOKEHHS TOPMO30B:

- UCTI0JIb30BaTh TOPMO3a JIJIsl BHITTAPUBAHUS BO/IbI;
- 3a/IepKaTh BpeMsi yOOPKH CTOEK I1accH;
- HCTIOJIK30BaTh IPyOYI0 MOCcaKy (TIpu OOJBIIIOM HAJTUTIAHUU CHETA).

B caydae oOmopoxkeHHs TOPMO30B Iepell OyKCUPOBKOM TEXIEPCOHAIOM
IPUMEHSIIOTCS] BO3YIIHbBIE IIE€YH JIJI1 OTOTPEBAHUS TOPMO30B.
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PucyHOK 5. Pe3ynsTaT 0GMOpPOKEeHHSI TOPMO30B

BoiBOABI
1. TexHOIOTHS TEXHUYECKOTO OOCIYKMBAaHUS IMACCH CaMOJIETa B IIEJIOM
OTBEYaeT TpeOOBaHUSIM OE30aCHOCTH MOJIETOB, HO UMEET HEKOTOPbIE HEAOCTATKH.
2. [ns cHWKEeHHWs TeMIla M3HOCa MTHEBMATHKOB I€J1€cCO00pa3Ho pa3padboTarh
KOHCTPYKTHUBHBIE M TEXHOJOTMYECKHE MEpPONPUITHS 1O MPEeIOTBPAIICHUIO
00MOpOXKEHUS TOPMO30B.
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THE EQUATIONS OF ROTOR MOTION OF THE ELECTROSTATIC
GYROSCOPE AND INERTIAL FORCES WHICH IS ACTING ON IT IN
THE PRESENCE OF A "DOUBLE ROTATION"

TycinikTeme

Makanana >KOrapfbl TBHIFBI3JIBIKTEI MaTepUalAap/aH >KacaJiFaH CEepIHJl
CUMMETPUSUIBIK JKaIlllail pOTOPAbIH OaiJIaHBICCHI3 3JIEKTPOCTATUKAIBIK TMPOCKOM
OpHAaJIaCKaH CaJIaChIH/IaFbl KO3FAJIBICHI 3€PTTEITEH.

CranuoHapiblK alHAIBIMBIHBIH OC1 OOMBIHILIA €H YJIKEH WHEpPLHUS COTI MEH
OaiiIaHbICCHI3 IAPJIBI TMPOCKOMBIHBIH OTIIENI ITPOLECT POTOPBIHBIH CaHIBIK Oaranaybl
OTKI3UITeH T alThuFaH. TYTKbIp CEpHiH/II pOTOPbIH KOcapiiaHa alHalTy JKaF/laibl-
HBIH Ko3FaibIChl 3eprrenireH. DCI-HiH achepu30BanIbIK pOTOPBI YIIIH YHBITKYIIbI
correpi OarayiaHaTBhIH KYIITIK (QYHKIUSACHl KYPBUIFAHABIFBl  KAPaCTHIPHUIFaH.
CoHbIMEH KaTap, 1apJbl THPOCKONTHIH MPECEUOHIBIK KO3FaJIbIC TEHJIEYIep MMl
MEH CaHJIbIK CAJILICTHIPMAITbI OaFraaybIHbIH KYTIM1 OTKI3UIT€HIIr TaJIaHFaH.

Tyitin ce3nep. Illapibl poTop, 3JIEKTPOCTATUKAIBIK THPOCKOM,  VIIIY
ammapartbl, KYyTiM, DWep OYphIITaphl, HHEPUUIIBIK Ky, nedopmarus, beccensb
GyHKUIMSICHI, 1K1 YilKeTic KodhuiieHTi.

AHHOTALMS

HccnenoBaHo  ABWKEHHE  JTMHAMUYECKHM  CHUMMETPUYHOTO  YIPYroro
CILIOUIHOTO POTOpa 3JIEKTPOCTATUYECKOTO TMPOCKOINA B HEKOHTAKTHOM TMOJBECE,
M3TOTOBJIEHHOT'O M3 MaTepUaJIOB ¢ 00JIe€ BRICOKOM MIOTHOCTHIO.

[IpoBeneHa KOJIMYECTBEHHAs OLEHKA MEPEXOJHOTO Mpolecca poTopa
HEKOHTAKTHOTO  IIAPOBOTO THUPOCKOIA, MPUBOASIIIETO K CTallMOHAPHOMY
BpAII[CHUIO BOKPYT OCH HauOOJIbIIIEr0 MOMEHTa uHepiuu. MccnenoBaHo qBUKEHUE
BSI3KOYIIPYTOro poTopa B cCiydae JBOWHOro BpamieHus. I[locTpoeHa cuoBas
(GyHKIMST ¥ OIICHEHBI BO3MYIIAIOIINE MOMEHTHI JUIsi ac)epU30BaHHOTO POTOpa
OCT'. TlonmyuyeHo penieHHWE YpaBHEHMI MPEUECCHOHHOTO ABUYKEHHSI IIapOBOTO
TUPOCKONA U MTPOBEJIEHA KOJMYECTBEHHASI CPABHUTEbHAS OLIEHKA yXO/Ia.

KuarwueBbie ciaoBa. IllapoBoii poTop, 3NEKTPOCTATUYECKUUA THPOCKOIL,
JeTaTeNbHbIN anmnapar, HEKOHTaKTHBIN MOJIBEC, YXO/, YTJIbl Diliepa, HHEPIMOHHAS
cuna, neopmarus, yukius beccens, ko3hdUIIMEHT BHYTPEHHETO TPEHHUS.
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Annotation

Study motion of a dynamically symmetric elastic solid electrostatic gyro
rotor in contact suspension, made of materials with higher density. Quantitative
estimation of the transition process, non-contact rotor gyro ball, resulting in a
steady rotation around the axis of maximum moment of inertia. The motion of the
rotor in the case of viscoelastic double rotation. Built force function and the
estimated disturbance torques for rotor aspherized ESG. The solution of the
equations of motion of precession spherical gyroscope and a quantitative
comparative evaluation of care.

Key words. Ball curl, electrostatic gyro, aircraft, non-contact suspension,
care, Euler angles, inertia force, deformation, Bessel function, internal friction
coefficient

Introduction

Gyroscopes can be very perplexing objects because they move in peculiar
ways and even seem to defy gravity. These special properties make gyroscopes
extremely important in everything from your bicycle to the advanced navigation
system on the space shuttle. A typical airplane uses about a dozen gyroscopes in
everything from its compass to its autopilot. The widespread development and
application of gyroscopic systems and orientation of instruments and navigation of
aircraft ships, submarines, and other moving objects is required to the property of
their autonomy, which is that the devices and systems based on the use of
gyroscopes, unlike radar and optical targeting systems, navigation, determine the
position of moving objects without any physical connections with the Earth, is not
protected from external influences artificial interfering in the work of these
systems, or lead to the complete breakdown of their health.

Main part
If we assume that the rotor is absolutely solid, then in the absence of external
forces it will make regular precession of the Euler - Poinsot. We write out the
dynamic Euler equation, which is describing rotor motion of the electrostatic
gyroscope regarding to the center of mass in the trihedral x:

dL

—tw'L=0 (1.2)
Here
L — Angular momentum vector of the rotor, relatively to the center of mass,

w — Angular velocity vector of the trihedral x.

If the inertia ellipsoid is an ellipsoid of revolution about the axis Oxs,
hereupon I; = I,; I will be more than I; and I, , if the ellipsoid is a compressed
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and will be less than these values, and if it is extended then the projection of
equation (1.39) on the axis Oxz will be equal

I3 dﬁ = 0, therefore, w; = b — a projection of the angular velocity on the

axis x3 in the initial time.

To determine the position of the rotor relative to the fixed axes &;,¢&, &3 it is
enough to know three Euler angles 9, @,y as a function of time, the projections of
vector of the angular velocity of rotor rotation w,, w,, w5 on the moving axes 0x,
Ox,, Ox3 are defined by the kinematic Euler equations:

w; = ¢@sindsing +9cos;
w, = @ sinV cos ¢ — I sin @;
w3 = @ cosY + @;
To calculate three Euler angles as functions of time, we assume that constant

direction nz of the angular momentum L, which is known from the initial
conditions, is selected as the axis.

The projections of the vector on the moving axes are:
[w; = Lsinydsing

l,w, = LsinV cos ¢
(1.2)

Izws = L cosV

The last equation (1.2) shows, that the angle ¥ must be constant 9 = 9,,
herewith cos 9 = bl;/L. Considering the expression for projections of the vector
of the angular velocity of rotor rotation on moving axes Ox; ,0x,, Oxz and axially
symmetric rotor (I; = 1,) we will have

dp L |

== o _BLL g9
dt I dt I I3
Therefore, ¢ and ¢ vary in proportion to the time:
L T
(p=zt; (p=;-19t (13)
where

ﬁsz; b=£c0519

I I3
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The instantaneous angular velocityw is the geometric sum of the three-
velocity 9, ¢, ¥, which are directed along 0I, O, 05 .

In this case 9 is zero, ¢ and ¢ are constant. The locus of instantaneous axes
of rotation o of the gyroscope rotor is a circular cone with axis Oxs.

The locus of instantaneous axes in space is a circular cone with axis Onj.
Movement of the gyroscope rotor is obtained as the result of steady rolling of one
cone to another.

In the absence of external forces, the angular momentum L has a fixed
direction and constant amount

L = [(I,a)* + (I3b)*]"/? (1.4)

Herea = Iisinﬁ — projection of the angular velocity @ on the axis Ox; at the
1
initial time.
Taking into account (1.2) and (1.3), for the projections of the angular velocity
on the moving axes Ox; ,Ox,, Ox3 we obtain the following equations

®; = acosIt; w, = asindt; w3 = b; (1.5)
Motion (1.40) - (1.43) we take as a fundamental solution of the problem and
the impact of resilience of the rotor in accordance with the ideas of perturbation
method will be considered as a small perturbation of the Euler motion.
The density of inertia is given by

F=-plw-R(w 1)+ Rw “r+wy + u+ 2w - 1]

Here is the first three terms - portable acceleration, the fourth term - relative
acceleration, the last - Coriolis acceleration.

We neglect in the expression for the force F of small terms of @t and 2w - 11,
which means that we neglect the natural oscillations of an elastic body, as it is
assumed that the natural vibration frequency is much higher than angular velocity.
Since we are considering the free movement of the body, the absolute acceleration
of the center of mass of a deformable body is zero, thus portable acceleration of the
center of mass will also be zero [24].

Then

F=—pR{[d 7]+ d(w-T) — w?r} (1.6)

Projecting the vector (1.6) on the moving axes Oxj, Ox, , Ox; with (1.5), we
will have

F;, = —pR[—(b? + a?(sinvt)?)x; + 0.5a?x, sin 2vut + a(b + v)x;3 cos vt]
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F, = —pR[0.5a%x, sin 2vt — (b? + a® cosvt)x, + a(v + b)x5 sinvt]
F; = —pR[a(v — b)x; cosvt + a(v — b)x, sinvt — a®x;]

Here x; coordinates are dimensionless, which are classified to the radius of the
rotor R.

In trihedral Xy ,X,, x5 We set a spherical coordinate systemr, a, (0 < r <R, 0
<a<m 0< p < 2m) with the polar axis x3 Figure (2.2). Direction cosine
matrix C between the coordinate system x 1 X, x, and the unit vectors e.e,ep in
spherical coordinate system has the form

sinacosf sinasinf cosa
cosacosf cosasinf —sina
—sin cos 3 0

C = (1.7)

Taking into account (1.7), redesigning (1.6) on the spherical coordinate
system axis r, a, f and as a result it will be:

E. = —prR[— <b2 + a2/2> + (bz — az/z) (cosa)? + ab sin 2a cos (vt — B)
+ 0.5 a?(sina)?cos (2vt — 2P)];

E, = —prR[—(b? — az/z sina cosa + a(d
= b) cos 2a cos(9t — B) + 0.5a? sin a cos a cos(29t — 23)

Fg = —prR[—a(b + 9)cos a sin(It — b) + 0.5a? sin a sin(29t — 2)
(1.8)

For actual structures of noncontact gyroscope the ratio (I — 1;)/1; does not
exceed 0.1, so the terms with the factor v(1.8) are small. If we neglect in (1.8) the
terms with the factor v, then in a direct calculation we can see that the forces of
(1.8) are potential

F=—gradn, m= —R?zpwzrz[l — P,(@)] (1.9)
@ = [a" sina cos(ff —It) + b* cos a]

here P,(e) = (3? —1)/2 Legendre polynomial,
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a*=a/wb*"=b/w

As the period of free elastic vibrations of the rotor is much smaller than the
period of revolution of rotor around the center of mass, the displacement vector of
its points u(uy, u,, Ug), Which are caused by the presence of inertia forces (1.8), can
be found as a solution to a quasistationary problem of dimensional theory of
elasticity.

2(1-p)

2
aZn) grad divu —rotrot u — %gradn =0 (1.10)

0ijNjlr=1 =0 (1.11)

where © — Poisson’s ratio, G — shear modulus, n (ng, n,, n3) — normal to the surface
of the rotor, g;; — components of the stress tensor. In solving (1.10) and (1.11) we
neglect the change in the density in the equatorial plane of the rotor and confine the
displaced to a homogeneous sphere.

We introduce a system of coordinates z; , z, , z3, whose origin coincides with
the center of mass of the rotor, and the vector of angular velocity of the rotor @ is
directed along the axis zz. In trihedron z; we introduce a spherical coordinates o, 3,
with the polar axis z;. Then the equation (1.10), (1.11) reduces to the
determination of the displacement vector u,,u, ug that takes place during the
rotation of the body around the “fixed” axis zs. Using known results from [43], we
obtain

pwR® 3 )
=——[U — 2uU)R“r]|P.
_ pw®R? 5 , 0P, (cosay)

Uﬁl =0
(1.12)

The connection between the spherical coordinates «,f and a4, f;can be
written as

sina cosf
sina cosf
cosa sinf

sina; cospf;
sina; cospf;
cosa; sinf1

11 A1z g3
U1 Uy U33
31 U3 WU33

*

(1.13)

where, taking into account (1.5), we have
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a a b
Q13 = —COS It; ay3 = Zsmﬁt; A3z = —

Using (1.13), we find for the function cos a4, which is in the formula (1.12),
the expression

CoS =% [asina cos(B —vt) + bcosal =@ (1.14)

The vector u(uy, u,, ug,) considering (1.7), in the coordinate system z;, z, Z3
can be written as

Uz | ISina; cospBy;||cosay  cosfy; Uy
Uz, |=|sina; cospfy;||cosa; sinf;; [*|Ua, (1.15)
Uz;| Isina; cosag;llcosa; —sinaq;l 1Up,

We project vector u (u,, uq,,ug, ) on the axes X, x., x,. Ratio of (1.15) and
(1.13) give the following formula

Uy, |@11 @12 Q13| |Sina@;  cosBy;||cosa;  cOSfy; | |—sin B,

Ux,= |Q21 Q2 z3|*|sina; cospfy;||cosa; sinfy; || cosp,

Uy, |31 a3z asz| |sina; cosay;llcosa; —sinay; 0
(1.16)

Using the relation (1.60), we obtain the projection of the vector u(u,, ual,uﬁl)
on the spherical coordinate axes r,a., 3

Uy sinacosP sinasinf cosa | |11 @1 Qi3
Ug,| = |cosacosP cosasinB —sina|*|q21 a2 aAz3|*
Uug, —sin B cos 0 31 O3z Q33
sina; cosfy;||cosa;  cosfy; Uy
* [sina; cospBy;||cosa; sinfy; |*¥|Uay (1.17)
sina; cosa;;llcosa; —sinaq;l U,

Substituting (1.56) into (1.61), we get the final ratio, which give the solution
of the problem (1.54), (1.55)

pw?R3

=—— U 3 — (3 +2u)R?r]P

2R3 0Py ()

U, = % [+ @) = B+ 2w R?*r] —— (1.18)
2p3

pwW-R I 0Pyc)

=——[(2 3 — (3 + 2u)R?
Y = e e e T B 2nRTI G =50
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Using (1.53) for the Legendre polynomial P,(e&), which is in (1.62), we have

P, () = %{% [a?z + (b2 — %2) (cos@)? + ab sin 2a cos(B — It) +
a?z (sina)? cos(29t — 23)] — 1} (1.19)
The ratio (1.62) were transformed by the formula (1.57) and (1.58).

These terms do not affect the periodic deformation and, therefore, for us it is
irrelevant in the future.

Differentiating the formula (1.18) with respect to time, we find the component
of the relative point velocity of the gyroscope rotor

P
U, = EvD(r)[ab sin 2a sin(vt — B) + a?(sin a)? sin(2vt — 28)]
U, = ng(r)[ab cos2asin(vt — f) + a;sin 2asin(2vt — 2B)] (1.20)

P
g = —vC(r)[ab cos a cos(vt — B) + a® sina cos(2vt — 28)]

G
rae
R3
D(r) = 200+50) [+ w13 = B+ 2w)r];
3
C(r) = 200450 [(2+wr? - B+ 2wr];

Thus, the gyroscope rotor at an angle of nutation 9 # 0 9 # m/2 has cyclic
loading, which leads to the dissipation of energy. To estimate the energy loss,
assume that the internal friction of the material is subject to conjecture Kelvin -
Voigt, and introduce the Rayleigh dissipation function.

Dissipation function which describing the internal friction, must be zero, if
the body has no internal movement, in particular, if the body performs only
translational or rotational motion as a whole, that is, it should not depend on the
rate itself, but on its gradient [403]

O == [[1€2 + G (&3 + &2, + £3p) + 267 (62, + €25 + £2p)]dv  (1.21)

Here A*, G* - coefficients of viscous friction of the material of the rotor
€= & + £qq T Egps Err - Eqp — Strain rate, integrated in (1.65) is over the entire
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volume of the rotor. (The ratios, A*G* in the future are considered to be small in
the sense that the decay time 2* of natural elastic vibrations of the rotor much
larger than the period of elastic vibrations of the rotor 7. At the same time, for the
correctness of the constructions carried out in the future, we assume that T is much

less than the time of movement of the rotor relative to the center of mass.)

Formulas, which expressing the strain tensor in terms of derivatives of the
components of the displacement vector in spherical coordinates a, B, r, have the

form [62]

e = du, e _ 1 0uy | ur
T ™ Ror' XA " Rr da  Rr'

1 6uB Ur
B = Rrsina 9B + o tg at+ Rr’
_Qur  10u_u
Era = ROr + Rr da  Rr’ (1.22)
_ 1 Oug 1 Ouq
€ap = Rr (R or sina 9B ugctga),

1 du, auB ug

Egr = .
pr Rrsina 9f Rdr Rr

Substituting (1.64) into (1.66) for the strain rate, we have:

dD(r)
dr

Er = ;;Gv[ab sin2a sin(vt — B) + a?(sina)? sin(2vt — 28)]

Eqa = TRy {ab sin 2a sin(vt — B)[—2C(r) + D(r)]

+ a;sin(th = 2B)[C(r) cos 2a + D(r)(sina)?}

épp = %{ab sin2a sin(vt — B)[—C(r) + D(r)] + a? sin(2vt — 2B)[—C(r) +

[D(r) — C(M)] (sina)?]}

2
Era = GpR [dc(r) +2 D(T) C(T)] ab cos 2a sin(vt — ) + a?sin 2a sin(2vt —
2)]
C(r
€ap = _GliRv¥[ ab sin a cos(vt — B) + a? cos a cos(2vt — 23)]
. _ _opv[dc() D(r) _ ¢c() _ 2 o —
Epy = [ ——t2— [ab cos a cos(vt — B) + a* sina cos(2vt

2p)] (1.23)
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Substituting (1.67) in (1.65) and performing the necessary calculations, we
find the Rayleigh dissipation function

_ 8mvZp2R7F(w) L*(sin9)? ((sin9)? | (cos9)?
P = 15G2 12 ( 12 + 12 ) (1.23)
—— 1 [Byvoou—12+6 2
F(0) = sz |2+ (21— D? + G (76702 + 16681+ 828)|  (1.24)

Upon receipt of (1.69) were used relation (1.64).

To estimate the coefficients of viscous friction G* u A* in (1.69), we assume
that the tensors of elastic coefficients and coefficients of viscosity are similar. With
this assumption:

ST
N =G (1.25)

Let’s consider a centrally symmetric natural oscillations of the sphere in the
presence of internal friction. If so, the function of radial displacement u = u(r,t)
satisfies the Lame

2K rlGu+ G 4] — pii = 0 (1.26)

R2I1-2u

L_az+za 2
T 0r2  ror r2

boundary conditions

Oprlr=1 =0 (1.28)
The solution of equation (1.71) after separation of variables ahs the form
R % kr
u(r,t) =(—|) J2(—)exp(lyt 1.29
.0 = (1) )2 () exp(1) (1.29)
kZ — RZ(I_ZM) p (130)

2(I-w) (G+G™xi)

nz

1/2 4o
Here Jz2(z) = (i) (SIZZ — cos z) - Bessel function with the half index.
3

Expressing the voltage o, across the movement u(r,t) from the boundary
condition (1.72), we obtain the transcendental equation for the parameter k

_ kK Lo d-w
tgk = PTEL 0 = 0z (1.31)
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The first positive root of the equation (1.75) is in the range of % <k, <mlIn

particular, for u = 0.3,8 = 0.875, k, = 2.67. We assume that k,; is known and
from equation (1.73) we find

_ X6 L. 2 _ 2 26U-p
X=x+5-1h xi =i (—pRz(,_ZM)), (1.32)
where y - first natural frequency of elastic vibrations of rotor. In deriving equation
(1.76) it was taken into account that G* « G/

If we denote n by the logarithmic decrement of oscillations of the rotor, then
in according equation (1.76), we have

B nG*
n= G X1
Therefore, as an estimate of the coefficient of viscous friction can use the
relation

_ 1/2
G = IR (pG(I 2#)) (1.33)

Ky \ 2(1-p)

The kinetic energy of a dynamically symmetric rigid body that is moving
about a fixed point is given by
L? ,sin?9  cos?9¥

T=2(—+20 (1.34)

2% L I3

Therefore, keeping in mind that the moment of the external forces about the
center of mass of the gyroscope rotor is zero (L=const) and differentiating equation
(1.78), we obtain for the nutation angle v

B 2L 1T
(13 - Il)LZ Sln 219

It is known that the rate of decrease of the mechanical energy of the system is
equal to the twice dissipation function F, therefore, taking into account (1.68) and
(1.49), we come to the following differential equation for the angle of nutation of
the gyroscope

09 _ 4m(3—1)G"p*R7L*f (W) _, 12sin?9 2
ar 15331367 sin 9 cos I ( 2 + cos“V) (1.35)
_ 4 _ 707u*+2016u+1437
flw = G*F(’u) B 105(7+5u)2 (1.36)

Formula (1.80) was obtained from (1.69) for the depence of (1.77).
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If we introduce the dimensionless time by the formula

_ 151313 G?
" 4n(3—1)G*p2R7LAf (1)

t=1f; T (1.37)

and denote s = I2/I#, z = tg?v then the resulting equation can be transformed to

(I +2z)dz
——— = —dt
2z(1 + sz)

Consequently, the secular evolution of the nutation angle is determined by the
equation

tg®9( + 3tg?9°)s™1 = tg?s9°(I + s tg?9)5 ! exp(—2st) (1.38)

Here v° is the initial value of the angle between the symmetry of the rotor x;
and the axis ns. In Fig. 2.3 shows the graphical dependence of the angle of nutation
on time.

Determination of the nutation angle helps to determine the speed of
combining dynamic symmetry axis with angular momentum vector, i.e. the rate of
damping, and to make conclusion of the time that required to prepare the device for
use.

For the rotor with flattened ellipsoid of inertia I3 > I, nutation angle 9 will
decrease with the time. Thus, the motion of the rotor around the center of mass the
dynamic symmetry axis of the rotor x; tends to coincide with the axis n3, which
was sent with the angular momentum vector. Formula (1.82) allows evaluating the
movement of the symmetry axis of the rotor during its launch. Parameter
expansion of G*, which determines the internal friction (1.77), in the time constant
(1.81) leads to the final result

(1.39)

= I151313G3/2R, (2(1—;1))1/2
4n(I3—11)p?ROL*f(u) \ 1-2p

Of course, a similar mechanism of damping nutation oscillations is also exist
for the gyroscope noncontact suspension, the rotor of which has a thin spherical
shell. A numerical example 2.1. Let’s consider the electrostatic gyroscope with a
solid beryllium rotor. Rotor raidus R = 0.5 cm, mechanical characteristics: density
p = 1850 kg/m®, shear modulus G = 1,15*10" Pa, Poisson's ratio u =0.3, angular
velocity w = 1.88*10" sec™’, I; = 0.9*I; , |3 = 0.968*10° kg m?, angular
momentum L = 1.824*10™ kg m?/c, damping constant = 0.02. in this case, from
(1.83) to obtain the time constant we get T = 250 hours.
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A numerical example 2.2. Now let’s consider an electrostatic gyroscope with
solid aluminum rotor. Density p = 2720 kg/m®, shear modulus G = 2.65*10" Pa,
Poisson's ratio u=0.32, other mechanical characteristics are kept as it was above.
Then from (1.39) find =20 hours.

As these numerical shows, to maintain the "double rotation" of the rotor, for a
sufficient length of time, you need to put to him the power points, which in itself
causes additional errors of the instrument.

Conclusion: Study motion of a dynamically symmetric elastic solid
electrostatic gyro rotor in contact suspension, made of materials with higher
density.

Definition of nutation angle to determine the speed of a dynamic alignment
with the axis of symmetry of the angular momentum vector, i.e., the damping
speed, and draw a conclusion about the time required to prepare the instrument for
use.
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49.
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A IHILIII. Hopaeg 0.m.H., npogheccop

INJIASMEHHO-TEXHOJIOIT'HMYECKHUE ITPOLECCHI U AIIITAPATBI
JJIA TIEPEPABOTKHU XUMHUKO-TEXHOJOI'MYECKOI'O CBIPbSI.

TycinikTeme
Makaiiana KyaTThl ©HEPKOCIN arperarTapblHbIH — JJIEKTPOTEXHOJOTHUSIIBIK
KOHJIBIPFBIIAPABIH,  XUMUSJIBIK-METALTYPTUSUIBIK ~ JKaOJBIKTApAblH,  Ka3aH

arperarTapbl oHe OacKanapJiblH TEXHUKaHBIH Ka3ipri 3aMaHfbl JlaMy Ke3eHIHJEe
Oenrun 6oaFaHal METaIIbl aca KOFapbl KXKETCiHY1, OacTanKpl IMIMKI3aTThl KaiTa
OHJICY TEpeHHIr OOWBIHINA, TOMEHIT KOPCETKIllll, KON CaTbUIbUIBIFBI MEH
DHEPIreTUKAIIBIK CHIMBIMJIBUIBIFEI 0ap eKeHAIr KapacThipbuiraH. Camanibl IIMKi3aT
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KOJIEMIHIH a3arobl JKOHE TOMEHI1 COpPTTaFbl KeH MEH KOeMIpJl KailTa eHueyre
TapTyAbIH MaKCATTHLIBIFBIMEH aYbIPJIAUTHIH IBIFBI AUTHITIA B,
Tyiiin ce3aep: I1n1azManbl-TeXHOJOTUSIIBIK anaparTap, TOK, Iiasma

AHHOTALUSA
Kak wu3BeCTHO Ha COBpPEMEHHOM JTale pa3BUTUS TEXHUKU MoliHbie
MPOMBIIJIEHHBIE arperatbl — 3JEKTPOTEXHOJOTMYECKUE YCTAaHOBKH, XHMHUKO-

METaJuIypruyeckoe o0OpyZoBaHUE, KOTIOoarperarsl U Jp. UMEIOT IOBBIIICHHYIO
METAJJIOEMKOCTh, HU3KHM TMOKa3aTelb M0 TJIyOuHE MepepabOTKU HCXOIHOTO
ChIpbs, MHOTOCTQJUHHOCTL M DHEProeMkocTh. [lonoxkeHue ycyryomnsercs
MOBCEMECTHBIM HCTOILEHUEM KAaue€CTBEHHOI'O ChIPbSl M  II€JI€CO00Pa3HOCTHIO
BOBJICUEHUS B IIepepabOTKy HU3KOCOPTHBIX Py U yTJIeH.

KuiroueBsble ¢JI0BA: MIa3MEHHO-TEXHOJIOTMYECKHUE alaparsl, TOK, IJ1a3Ma.

Annotation
As it is well- known at the current stage of technological development the
Powerful Industrial units — Electro technological facilities, Chemical -

Metallurgical equipment, boilers, etc. have an increased metal intensity, low raw
material processing depth index, resulting in process to be multistage and in high
power consumption rates. The situation is exacerbated by the ubiquitous depletion
of high-quality raw materials and by the expediency of involving low-grade ores
and coals into processing.

Key words: plasma technological devices, the current, the plasma

OcHOBHast  4acThb. B  paiiomax  pa3melmeHuss ~ XMMHUYECKHUX,
METAJUTYPTUYECKUX W DHEPreTUYECKUX NPEANPUSATAN CKIIAJIBIBACTCS KpalHe
TsDKEJasi SKOJornyeckasi 00CTaHOBKA BCIIEACTBUE YBEIUUYCHHS BPEIHBIX BHIOPOCOB
B atMoc(ep u runpocdepy, a Takxke HEOOXOIUMOCTHIO CKIAIUPOBAHUS OTPOMHOTO
KOJIMYECTBA MPOMBIIIJIEHHBIX OTXOJ0B M3-3a HU3KOMU ITyOHHBI TTepepadOTKU ChIPhs
B CYIIECTBYIOIINX B TEXHOJOTHSIX.

OpHuM U3 MyTel pelleHUs MEePEUYUCIICHHBIX MPoOJieM SBJSETCS MPUMEHEHUE
HU3KOTEMIIEpAaTYpHOU  TUIa3Mbl B MPOMBINUICHHBIX — MacmTabax.  ITo
MOATBEPXKIACTCA TEXHUYECKUMHU W TEXHOJOTHYECKUMM TIOKa3aTeNs MU PaOOThI
MPOMBIIIIICHHOTO-TJIA3MEHHOTO 000PYI0BAaHUS Ha OTEYECTBEHHBIX MPEANPUSITUIX U
3a pyoexxom [1].

B pe3ynbraTe MHOTrOJIETHUX WCCIENOBAHUM HAaMU CO3J1aH HOBBIA THII
COBMEILICHHBIX  IUIa3MEHHO-TEXHOJOTHYECKUX  allapaToB  IOCTOSIHHOTO U
NMEepeMEHHOTr0 ToKa. Bpicokas 3¢GheKTUBHOCTh pa3pabOTaHHBIX —aINMapaToB
oOecrieunBaeTcs MepepabOTKON AMCIEPCHOTO CHIPbS B O0BEMHO-TUIa3MEHHBIX
MOTOKAX AJEKTPUUYECKUX IYyTI U Ta30JMHAMUYECKUM BO3JEHCTBHEM MOPOIIKOBBIX
nepepadaThiBAEMbIX MAaTE€PUATIOB C JJIEKTPOIYrOBOM IIJIa3MOM, YIIpaBIsieMOi
MarHUTHBIMU TOJISIMUA. BriepBble B MJIa3MEHHBIX PEaKTOpax COBMEIICHHOTO THIIA
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peann30BaHbl ANEKTPOTEXHOJOTUYECKHE TPOLIECCH B BHICOKOKOHIIEHTPUPOBAHHBIX
IBYX(a3HbIX MOTOKAX.

YCTaHOBIIEHO CBOMCTBO HOBBIX IUIA3MEHHO-TEXHOJIOTUYECKUX CHCTEM,
OCYUIECTBJISATh HANpPaBJICHHBIA MacCONEPEHOC TEXHOJIOTMYECKOro Marepuajia B
paavaJbHOM HaIlpaBiI€HUU pabOYero MpOCTPAHCTBA C YCTOMYHMBBIM HACAKICHUEM
MOJIy4aeMbIX NPOAYKTOB Ha KOPIYC peakTopa. BpIsABIEHBI COOTHOLIEHUS
PEXKUMHBIX MApaMeTpoOB (TOKA, IYr'¥, MHIYKIIMU BHEIIHErO MArHUTHOTO MOJIA,
r€OMETPUYECKHE U T.JA.), MPU KOTOPBIX IIA3MEHHO-TEXHOJOTHYECKHUI ITpolecc
OKa3bIBAETCS ONTUMAIBHBIM.

Pe3ynbTaThl SKCIIEpUMEHTANBHBIX UCCIEIOBAHUN JIEKTPUUYECKHUX, TETUIOBBIX
U TEXHOJIOTMUECKUX XapaKTePUCTUK IUJIa3MEHHBIX pPEaKTOpoB OOOOIIECHbI B
KpUTEpUaJbHOM BHjAe. BrepBble Ha OCHOBE 3THUX 0000ILIeHUI pa3paboTaHa
METOJMKA MPUOIMKEHHOTO pacdeTa IJIa3MEHHO-TEXHOJOTUYECKUX —arlapaToB
COBMEULIECHHOI'O THIIA.

Pa3paGotansl M wHccleqOBaHbl HOBBIE OJHOCTAIUWHBIE TUIA3MEHHO-
TEXHOJIOTHYECKHE TMPOIECChl BOCCTAHOBJIECHUS (POCPOPUTOB U  MOTYUYEHUS
dbochopubix coegunenuit U3 dochoputon. IlokazaHo, YTO CTENEHb U3BJICUYCHUS
dbochopa nmocturna 92-95%, momyuen wmeradochar kamus ¢ 97%-bM
collepKaHMEM MHTATENbHbIX BellecTB. [IpeasioxkeHHbIe TPOLECCHl MO3BOJIAIOT
3aMEHUTh KOKC MPUPOJHBIM Tra3oM W yIJIEM, MOJY4YUTh LEHHbIE (ochOopHbIE
coeMHEHHs, Tuna metadocdara Kanus U HUTpuaa (ocdopa, U3 NPUPOTHBIX
dhochoputos 6e3 ucnosbzoBanus dochopa u hochopHO KUCIOTHI.

[Ipennoxensl u AKCIIEPUMEHTAIILHO MIPOBECHBI MJIa3MEHHO-
TEXHOJIOTMYECKHE TMPOIECChl TMEpepadOTKU IIJIAKOB CBUHIIOBOM IUIABKH U
W3BJICUCHUST OKCHUJIOB BOJIb)pamMa M3 OTXOJIOB 3aTOYKH TBEPAOCILIIABHOTO
MHCTpyMeHTA. [Ipu 3TOM cTeneHb W3BIE€YEHUS IMHKA U CBUHIA cocTaBuiia 99%, a

okucieHusi Bombppama — 94,5%. IlomydeHHbIE pe3ynbTaThl IMOKA3bIBAIOT
BO3MOXHOCTh HW3BJI€YEHUS U3 OTXOJOB LIEHHBIX METANIOB B OJHOCTAIUHHOM
npoliecce.

UccnenoBansl u  pa3paboTaHbl HOBBIE  IUIA3MEHHO-TEXHJIOTUYECKHE
npolecchl Trazu(ukanuy yried, BOCCTAHOBJICHMS >KEJIE30PYIHBIX OKaTbIIEH
CUHTE3-Ta30M W3 yIrJedl W U3BJICUECHHUS YypaHa MOJMOJIEHA M BaHAAUS U3
yriecoqepxamiero coipbs. CreneHb rasudukanuu yrias  gocturia  95%,
BOCCTaHOBJIeHHE »xene3a - 90%, a u3BiedeHHe ypaHa, MOJMOIEHA W BaHAIUA,
COOTBETCTBEHHO - OT 78 nmo 82 %. IIpensioxkeHHbIe TPOIIECChl 00ECTIEYUBAIOT
MOJIyYEHUE M3 HU3KOCOPTHOIO YIUISI BBICOKOKAQYECTBEHHOI'O CHHTE3-Ta3a, 3aMEHY
KOKCa MOJyYE€HHBIM T'a30M U YMEHbIIIEHUE BHIOPOCOB BPEAHBIX PaJAMOAKTUBHBIX U
TSDKEJBIX METANIOB B aTMOCchepy.

Pa3zpaboTaHbl, UCIIBITAHBI U CAAHBI B MPOMBILIUICHHYIO SKCIUTyaTallii0 HOBbIE
IJ1a3MEHHO-TEXHOJOTMYECKHUE TPOLIECCHl M anmapaTrbl COBMEUIEHHOIO THMa JUJIs
poKMra W  CTa0WIM3allUd TOPEHUS  HU3KOCOPTHBIX yried. B Hux,
CTAOMJIM3UPYIOIIUNA TMOTOK a’pocMecu (OPMHUPYIOT MYTEM BBIACIECHUS €ro u3
OCHOBHOI'O IMOTOKAa M3 30Hbl MAaKCHUMAaJIbHBIX Pa3MEPOB U KOHIICHTPALMH 32 CYET
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I'PaBUTAIIMOHHO-IIEHTPOOSKHONU cenapauuu. [Ipu craOunmzanuu TOPEHUU YIS
mia3MoTpoHoM Ha ¢akenbHoM creHae KasHUW  suepretuku MexHemoxor
cHu3mwics B 2-3 pasza, a BbeIOpocsl NOx ymenbmmmmuch B 1,5 — 2 paza. Ilpu
wiaMmeHHoM pozxure komioB LIKTU — 75 —39¢ cr. Ne 9 u ct. Ne 10 Vcrb-
Kamenoropckoit TOI] u kotna r - 200 ct. Ne 4 TOC r. baonu (KHP) obecnieuen
0e3Ma3yTHBI PO3KUT KOTJIOB M3 XOJOJHOTO cocTostHus. Ilpu mma3MeHHoM
crabunm3anun ropenus gonenxkoro AlIl B xotme TII — 230 — 2 ct. Ne 9
Muponosckoit 'POC nonydena sxonomus mazyta 55%.

Coznmanne  TUIa3MEHHO-TEXHOJIOTMYECKUX ~ TPOIECCOB M amlmapaToB
COBMEIIICHHOTO THIAa H pemaer ImnpobieMbl 3PGEeKTUBHOM mepepaboTKu
HU3KOCOPTHOTO CHIPhSi B KPYMHOTOHHAKHBIX XUMHUYECKHX, METAJUTYPTUYECKUX U
HHEPreTUYECKUX IPOU3BOJACTBAX C HCIIOJIB30BAHUEM MeEHee Je(PUIUTHBIX
pPEareHToB U CHUKEHUEM BPEIHBIX BHIOPOCOB.

PesynbTaThl  MpPOBENEHHBIX  WCCIAEAOBAHWM  HMCHONIB30BaHBl B 15
opranuzanusx CHI', a Takxe B Kurae u KHJIP (ta6auma 1)

Taoauna 1
IpakTnyeckas peajusanms pe3yjibTATOB HCCJIEI0BAHNM

Ne | Opranu3zanuu, 00bEKTHI Ucxonn. | Coopyxen | [Ipom. | KonnuectBo | CToumMocTh
n/ JJaHHbIE, | Ue UCTIBIT | KOHTPAKTOB | KOHTPAKTOB,
I TOO u | yCTaHOBOK | aHUSI | HA MPOJAXKY | MIIH. JIOJI.
§RCJI Ppa= obopynosan | CIIIA
0,11MBT Hst

I'KHT CCP, Munreoioruu

V3CCP, JIeHHUUTUIIPOXUM, 15 3

HIIO Tynuepwmer,

1 | l'unpomes, Cubumnpomes,
HNHcTuTyT TEpMOGDU3UKH
AuDCCP, PA Ka3zmeran,
NXH HAH PK,

XMU HAH PK, Komurer
OIEKTPOIHEPTETUKU

2 | YO T'UAIIL, 6 7 1 2 0,04
I'yennooseprekas ['POC,
Jlenunoropckas TOL,
Anmarunckas ['POC.

3 | Yerp-Kamenoropcekast TOL, 4 12 4 2 0,16
Muponosckas ['POC,
TOC r. baogu (KHP)

4 |TI0OD u D AunraiisHepro, 7 16 4 2 0,2
CeBepo-3anaaHoe
ynpasyienne KHP

3akoueHbl  KOHTPAKThl HA  MOPOJAXy  IJIA3MEHHO-3HEPreTUYECKOTrO
o0opyZoBaHUsl C ABYMsI KpyMHEWImUMHU sHeprocuctemamu Kaszaxcrana m Kuras.
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O6miass cymMma KOHTPAKTOB Ha TMPOJAXY IUIA3MOTPOHOB JUISl  PO3KHUTa
NBUICYTOJIBHBIX KOTJIOB cocTaBisieT 6onee 0,2 miH. nmoutapoB CIIIA. B Hacrosiee
BpeMsl MPOMU3BEJCHA MOCTaBKa 16 KOMIUIEKTOB MPOMBIIUICHHBIX MIa3MOTPOHOB C
MCTOYHUKAMHU DJICKTPONUTAHUS JJIi O€3Ma3yTHOTO PO3KHra IMbUICYTOJILHOTO
koTioB Ha psan TOC Kazaxcrana, Ykpaunsl u Kurtas.

PazpaboTanHbie TIa3MEHHO-TEXHOJOTUYECKAE TIPOIECCHl M AIapaThl
COBMEIIIEHHOIO THIIa 00J1aJal0T HOBHU3HOM M IIOJIE3HOCTBIO M 3amuiineHsl 70
aBTOPCKUMHU CBUJIETEIHCTBAMU Ha H300pereHrne mateHTamMu Poccum, Kutas wu
Kazaxcrana.

BeiBoa. Taum oOpa3oM, MOXHO 3aKJIIOYHWTh, YTO pa3paboTaHHbBIC
MJ1a3MEHHO-TEXHOJOTMYECKUE TIPOIIECChl U allllapaThl JJis MepepaboTKU XUMHUKO-
METAJUTyPruue€CKOr0 U SHEPTreTHUYECKOTO ChIPbS SIBIISIIOTCS MEPCIEKTUBHBIMU U
KOHKYPEHTOCTIOCOOHBIMU.  PacimmpeHHoe BHeApeHHME B  0a30BbIE  OTpaciu
MPOMBIIIJIEHHOCTH HOBBIX IJIA3MEHHO-TEXHOJIOTUYECKUX MPOIIECCOB U amlapaToB
COBMEIIICHHOTO THIIa 00€CTIeYMBaET 3HAYNTEIbHBINH SKOHOMHYECKUM (P EKT.

Cnmcok HCIOJIb30BAHHOM JIMTEPaTyPhI:

1. U6paes LIII. Ilna3MeHHO-TEXHOJOTHYECKHE MPOLECCHl W almapaThl
COBMEILEHHOro THma. [luccepranus B BUAE HAYYHOIO JOKJIAJa HAa COMCKaHHE
YYEHOM CTENEHH JOKTOpA TEXHUYECKUX HAayK. Anmatsl, 1996, 56¢.
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90K 542.941.7:547.36:547.3

Monoabekos A. K., x. 2.K., accou. npogheccop
Auwiumos E.K.,oxptmyuit

KAITPAJTAKTAMHBIH HIAJIA OHIMI BOJIATBIH HUKJIOI'EKCAHOH
KIOHE HUKJIIOT'EKCAHOJIABI AJIYFA APHAJIFAH ITOJIUMEP
METAJIAbI KATAJIM3ATOP JAAPJIAY

TycinikTeme

Makanaga  NOJUBUHWINMHPPOIUAOHMEH  Moauduiupnenred  Siral-20
TaChIMAJIJIAFbIIIbIHA OTBHIPFBI3BUIFAH TOJIUMEP METANJbI KaTadu3aTopiiapbIHbIH
KacueTTepi 3eprreireH. OcChl KaTanu3aTop KaThIChIHJA IMKJIOTEKCAHHBIH CIUPT
JKOHE KETOHFa JeWIH CYTeK aCKblH TOTBIFBIMEH TOTBIFY YPAICIHIH OHTAilIbI
napameTpJiepl aHbIKTaJIFaH.

Tyiiin ce3aep: MOIMBUHWINUPPOIUIOH, KaTaIU3aTOP, MOAU(DULIUPICHTEH,
TaChIMAJIJIAFBIIII, TOJIMMED, KapoIaKTaMm.

AHHOTAIUA

[IpencraBieHsl pe3ysibTaThl HUCCIEIOBAaHUS OKHCICHHUS IHUKJIOreKcaHa
MEPOKCHUIOM BOJOPOJIa Ha TTOJIMMEP METAUTMYECKUX KaTalu3aropax. PaccMoTpeHo
BJIUSTHUE PA3JIMYHBIX MapaMeTPOB Ha aKTUBHOCTh KaTaJIM3aTOpa U CEJICKTHBHOCTH
npoiiecca. OnpeiesieHbl ONTUMAIbHBIE YCIOBHS MTPOBEACHUS MPOIECCa OKUCIEHUS
[UKJIOTEKCaHa MEePOKCHIOM BOJAOPO/IA.

KiroueBrble cJioBa: MOJTMBUHWITTUPPOJIUIOH, KaTajau3arop,
MOJ0(UIIUPOBAHHBIN, HOCUTEIb, TTOJUMED, KAITPOJIAKTAM.

Annotation
Results of investigation of the oxidation of cyclohexane with hydrogen
peroxide to the polymer metal catalysts. The influence of different parameters on
the catalyst activity and selectivity. The optimal conditions for the oxidation of
cyclohexane with hydrogen peroxide.
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Key words: polyvinylpyrrolidone, catalytic, modified, carrier, polymer,
caprolactam.

KIPICIIE

Maocenenin e3ektiniri. Kaszakctan MemiekeTi MyHail eHIMJepiHe Oaif
MeMJIeKeTTepAiH Oipi Oombin kenemdi. bipak emimizae MyHait eHiMAEpiHE CYpaHbIC
’KOFaphl, COHBIMEH KaTap, OChl OHIMJIEPAl IIbIFapaThlH HEMece KahTa eHICHTIH
XUMHsI OHIpici KOKTHIH Kachl Oombin keneni. Conpapikran Enbackl Tanceipmacsl
OOMBIHINIA YKIMET €JJIeTi IIMKI3aT OHJCHTIH MyHall XUMUSJIBIK ©HEpKacimTepl
JaMBbITy MOCEJECIH ajl/laFbl yaKbITTaFbl MaHbI3/IbUIBIFbI OachlM canajapra KOCBHII
otelp. SrHu, Kaszakcran PecnyOnukaHbIH SKOHOMMKACBIH JaMBITy >KOJIBIHIAFbI
JKaJIbl FHUIBIMHM 13/ICHICTEPJICT] HETI3T1 OaFbITTap/blH OipiHe MyHal eHIMJIEpIH
OHJICY MPOIIECTEPIHIH KOFaphl THIM/II KaTATUTUKAJIBIK KYHEJIEpiH Aaspiay Kipei.

KymbIcTBIH Makcatbl. YIIAKTapAblH JOHIeJIeKTepiHae OoJaTblH Oayibl
MaTajapbl OOJIBIN KEJIETIH KampaldakTambl ajlyFa apHaJfaH IUKIOTeKCaHIbI
[IUKIJIOTEKCAHOH >KOHE ITMKJIOTeKCAHOJFa JIEHIH CYyTEeK aCKbIH TOTHIFBIMEH TaJFaM/Ibl
TOTBIKTBIPYFa KaOUIETT1, HOJMMEPMETaNIbl KaTaau3aTopJIapbiH kKacay.

JaspianfaH MOJUMEpP MeETaNAbl KaTajau3atop aTMoc(epanblK KbIChIM,
KYMCaK TeMIleparypa *KarJailblHaa [UKJIOTeKCAH bl CIIUPT MEH KETOH KOCIMAaChIHA
JEH1H TOTBIKTBIPY OOJIBIN KENEeIl.

AJbIHFaH ©HIM/II MBbIHAHJ1all MaTepuaiiapra naianaHasbl:

Yiikenic Oipmirt 20 MIla-na >KyMbIC ICTEUTIH ChIpFaHAy MOMBIHTIPEKTEPI
’KoHe OarbITTaFbIILITapIbl MAMEH, CYMEH JKOHE KYpFaK Maiijay Ke31H/e;

Kopnycrapapl, »kakmaigapipl, KyMIIEKTEpAl KoHe Oacka JeTranjgapra
COKKBIFa KapChl Typa ajly YIIiH;

[y wmen BuOpamus (15/16) neHreitlin TeMeHAETYre apHalFaH OpTYpIl
KOHJBIPFbLIAP MEH MEXaHU3MJIEPTE;

JKorapb!l KbICBIMIAFhI JKyHelepre apHalFaH KOHAbIPFbUIAPTa;

LinknorekcaH
o))
O OH
-
“H,
LIMknorekcaHoH LivkrnorekcaHon

EH Heri3ri kampajakTaMHBIH TaljanaHaThIH »Kepi aBTOMOOWIIb KoHE
VIIaKTap IbIH JOHTEJIEKTEP1 OOJIBIT KeJe/Il.
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Kazipri ke3me eHaipicTe ICKe achlpbUIFaH HadTeHAepal KapThlian
TOTBIKTBIPY ~ TPOILIECTEPIHIH  KAaTapblHA  LUKJIOMEHTAHJbl, IUKIOTEKCaH/bI,
IUKJIOOKTAHIBl  COHAAW-aK  [HMKJIOAOJACKAHIBl  OJapFa  COMKEC  OTTEeKTI
KOCBUIBICTApFa alfHANIBIPY peakiusiiaapel Kipenai. HoTmxkenepinae MUKIONEHTaHOH,
TJIyTaph KBIIIKBUIBI, ITUKJIOTEKCAaHOH, KalpoJIaKTaM >KOHE IMKIOOKTaHOH, MpoOKa
KBITITKBUTBl CHUSKTBI OHIMIIEP albIHAIBI. OCipece KeH KeJIeMJZie OHIIPICTIK KOJFa
KOMBUIFAHbl [MKJIOT€KCAH/Ibl KATAJMTUKAJIBIK ayaMeH TOTBIKTBIPY apKbLIbI
IIUKJIOTeKCAHOH HEMeCe aTuNHH KBIIKBUIBIH OHAipy mporectepi [1]. Onemmik
TYpFbIIa OHAIPUICTIH HUKIOTeKCAaHOHHBIH 80%-bl IMKIOTeKCaHIbl >KapThbuTal
TOTBIKTBIPY ~ apKbUIbl  anblHaAbl. OJaH opl  UUKJIOTEKCAaHOH  TMOJIMAMM]L
TaJIIIBIKTAPBIHBIH ~ OacTankel  3aThl  g-KalpoJlakTamMfa  alHaJAbIPhLIAIBI.
[{ukiorexkcanpl XKapThljail TOTBIKTBIPY MPOIECCIHAEC OJIETTE MAaKCaTThl ©HIM
pETiH/Ie LUKIOTEKCAHO MEH LMKJIOIeKCaHOH Kocmackl Ty3uieai. COHbIMEH KaTap
0ipa3 MeJlepae CoMKec ajupAETUATEp, Kypaenl 3(upiep *KoHe MOJEKyJapblHIa
KOMIPTEK aTOMJIAPBIHBIH CaHbl OacTamKbl MIUKI3aT KYpPaMbIHAAFbIIaH a3 00JIaThiH
OpraHUKaJIbIK KBIIKBUIAAP, TarblAa Oacka OTTEKTI KOCBUIBICTAp TY3LIedl.
CoHpbIKTaH IPOLECTIH MaKCaTThl OHIM OOMBIHILIA TaJFaMIa3bIFbIH apTTHIPY YIIIH
IIMKI3aTThIH KOHBepcusiiany JaeHreiin 10-15%-pan  acelpmaiigbsl. OHAIPICTIK
KOJIFa KOWBUTFaH IIMKJIOTeKCaHIbl ayaMeH KaTalUTHKAJIBIK TOTBIKTBIPY MPOIeCTepl
cyitblk (asaga 120-200°C TemmepaTypazapia, peaKMHSUIBIK KOCIAHBI CYHBIK
KyHae ycranm Typyra MyMKiHIiK OeperiH KpicbiMaa (10-20 atm.), KoOaJIbTTBIH
OpraHUKaJIBIK TY37apbl HEMece OOp KhIMIKbUIbI KaThICBIHIA Kyprizineni [2, 3].
[Ipoiiecc MeTaUIOKOMITIEKCTI KaTalu3aTop KaThICHIHIA CYWBIK (aszana >KypeTiH
TOMOT€H/II KaTallu3 cajachlHa *)aTaapl. KaTanuzarop periHae KoOaibT Ty3AapbliH
KOJIJIAaHFaH Ke3JI¢ CIIUPT MEeH KETOH KOCTAChIHBIH IIBIFBIMBI 80-85% -Fa feilin xkeTy
YIIiH [UKJIOTEKCAaHHBIH O1p PeT peaKIUsIIbIK aifHaIbIMAaFbl KOHBEpCHACHIH 4-15%
-MaH achbIpMalabl. OJETTe TY3UITCH CHUPT IEeH KETOHHBIH apakaTbiHAchl 2:3
Kypaiiapl. COHABIKTAaH MaKcaTThl ©HIM PETIHJE TEeK IMKJIOTEKCAHOH aly KaKeT
0oJica KOHJIBIPFBIFAa LMKJIOTEKCAHOJABI Jeruapiaey oOsori kiprizuieni. [Iporecti
cxema TYpiHJe TOMEHAET1Ie cunarrayra 00aab:

Erep mpoliiecTi aqunuH KbIIIKbUIBIH allyFa OarbITTay KaXeT 00Jica TOTBIFY
peakUMsIChIH €Kl caThla Kyprizeal. AJJIbIMEH UUKIOTeKCaHIbl ayaMeH
KaTajgn3aTop KaTBICBIHIAA CIUPT TEH KEeTOHFa JAeWiH aifHammaeipaabl. OmaH opi
kocrmadbl 50-60% - 1bpIK a30T KBIMIKBUIBIMEH MAaKCATThl OHIM — aJUlliH
KBIIITKBUTBIHA JACHIH TOTBIKTHIPAJIBI.

OpuHe Oy 9MICTE MPOILECTIH CHUPT OOMBIHINA TaJlFaMITa3bIFbl KOFAPHI
6onranbl THIMIL. [IporiecTi kemeci cxema TypiHe cunaTrTayra 00aIbl:
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LinknorekcaH
Oz
_ OH
LI,VIKJ'IOFchaHOH Ll,MKHOFﬁKcaHOJ'I
O,
HOOC(CH,)4,COOH

AI[I/IHI/IH KBIIINIKBIJIBI

[letenmik  Scientific Design ¢upmachl eHri3reH, IUKIOI0ACKaH IbI
JeruipaTTajifaH  MeTa0op KBIIIKbUIBl KATBICHIHAA Aa30TThl-aya KOCIHAChIH/A
TOTBIKTBIPY TPOILECIHJE IMUKi3aT KoHBepcuschl 30-35%-1bp1 Kypar, COHUpPT IEH
KeTOoH OoMbIHINa TanFamnasabik 90%-ra felin kereal. AWTa KETETIH KaFaaln Oy
ollicTe CNHMPT NEH KETOHHBIH apakartbiHackl 9:1-re neiin aptaabl. llpouectin
TEXHOJIOTHSUIBIK KEMIILIITT OOp KBIIIKBUIBIH KEP1 KAUTAPbIN OTHIPATHIH KOCBHIMILA
KOHJIBIPFBLIIAP KAXKETTUIITH/E, COHBIH HOTHXKECIHIE aFbIHIAPAbl TaChIMaJAay IbIH,
MPOLIECTI Y3AIKCI3 KYPri3yAiH KublHAayblHIA. OChbIFaH KapaMacTaH Kaszipri Kes3ze
Keholp mieTenyeple UUKIOTEKCaHIbl JKOHE IMKIIOJMOJACKAHIbl  KapThUlal
TOTBIKTBIPY apPKBUIBI COMKEC NWKIOKETOH MEH IHKJIOCIUPTTEpre anHaIABIPY
MpoliecTepl OHIPICTE OCHI SIICIIEH 1CKE aChIPBLIBIN OTHIP.

HEI'I3I'l OJIIM

1.1 IToaumep-MeTaNAbIK KATAJINU3ATOPJIAP

CoHFbl Ke3/1e TEeTEepOoreHAl KaTalu3aTopiiap KaTapblHAa MOJIUMEp-MEeTaIbIK
KOMIUIEKCTEP YJIKEH KbI3bIFYIIBUIBIKIICH 3epTTeny/ie. JKanmbl noJuMep-MeTal IbIK
KOMIUIEKCTEp JIeM aybICTaibl METaIap/IbIH KOCUIBICTAPhl MEH KYPaMbIH]Ia COMKeC
(GyHKUHMOHANABIK TOOBI 0ap MOJMMEPJEP/IIH XUMHUSIIBIK OPEKETTECY HOTHKECIHAE
TY3UIETiH eHiMAepal alTanpl. KartamuTukanblK O€lCeHAl MeTalablK ILEHTPiH
MaKpOJIUTAH/IIIeH OEKITUTYl BaJIGHTTIK, KOOPIUHALMSUIIBIK KOHE MOHIBIK OaiijlaHbIC
apKbUIbl, COHAAN-aK MMMOOWIIM3AIMs, WOH ajMacy CHSKTBI KOJIJApPMEH XKy3ere
achIPBUTYBI MYMKIH [4].

[TonmuMep-MeTanaplK  KOMIUIEKCTEPIH TapThIMABLUIBIFEI 63  OOoilapbIHa
TOMOTEH/I JKOHE TeTEeporeHl >KYHWeNepHiH apThIKIIa KacueTTepin Oipre
KUHAYBIHJA SFHUA Op TYPJl MPOIECTEePAE KOFApPhl KATATUTUKAIBIK OCJICEHIUTIK,
TaJFaMJIbUIBIK, TYPAKTBUIBIK KepceTe anybiHaa [5-8]. Aiita KeTy Kepek, COHFBI
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Ke3/€ FhUIBIM MEH TEXHHKaHbIH Oap cajiajapblHa HAHOTEXHOJOTHUSFa YJIKEH JeH
KoubutFaH. Kartanu3 canacelHIa J1a KONTEreH 13[IEHICTEp HaHOOJIIeMII
KaTaqu3aTopyiap Jkacayra Ke3[enreH. byHmail  kydenepai  KypacTepyna
HAHOOOIIIEKTEP/Il TYPAKTaHIBIPY YIIH MOJUMEpJepal KOJNJIaHy alTapibIKTan
KETiCTIKTepre JKeTKi3im oTeip [9-14].

DepMEeHTTEPIIH KOFAPFhl KAaTATUTUKAIBIK OCIICEHIUTITT MEH TaFaMITa3IbIFbl
KenTereH (hakTopiap/blH YilleciMal OIpIiKTEpiHIH JCepiHeH eKeHl Oemnrii.
Mpeicanibl, conapAblH KaTapblHAa KipeTiH KYPBUIBIMJIBIK ~ YHJIECIMIUTIKTIH
GyHKIUSICHI CyOCTpaT MOJIEKYJIAchlHA BIHTBHIKTBUIBIK KOPCETIM, KaTaTUTHKAJIBIK
OeyceHal OpTalbIKKA >XKaKblH MaHJa KEHICTIKTI Top Ty3yiHae. OChl KEHICTIKTI
TOPJABIH TIIIIHI MEH eJIeMIepl cyOcTpaTKa COMKec Kellin, HOTHXKECIHIE OHBIH
KOHIIGHTpAIUsChl O€NCeH/II OpTajblKTa KIIT apTajbl >KOHE OpPEKEeTTEeCYIIl
MOJIEKYyJIaJap/IblH KOJaiibl OaFpITTallyblHA MYMKIHIIK Tybutlaabl. [lommmep-
METaJJIbIK KOMIUIEKCTEP/I€ MaKpOMOJICKYJIAIbIK JIMTAHJTHIH aTKapaThblH MaHbI3Ibl
GyHKUMSUIApBIHBIH  O1p1  OCBIHAAM KYPBUIBIMJIBIK YHJIECUNIMIUIIK KOPCETYIHJE.
CoOHIBIKTAaH KOITEreH 3epTTEYIIIEp CUHTETUKAIBIK IOJIUMEpPIIEP HErI31HIEr]
KaTanu3aTopiapasl PepMEHTTEPIH KacHEeTTEepiHE a3Aa 0osica YKCACTBIK KOPCETe
alaThlH OJIapJblH KapamailblM MOJIENl pEeTIHIE KapacTelpyra Oonaabl Jemn
Oomkamnainbl. byHmail okyMenepliH KaTalWTUKAIBIK KAacHUETTepl ocipece
TUPOTEHU3AIUSIIBIK, OJUMEPU3ALUSIIBIK TTporieccTepae kKeHineH 3epTrenin UOP,
Chioda, Bayer, British Petroleum cHsIKTbI XUMUSUIIBIK KOpIIOpanusiiapaa ap Typii
OpraHUKaJIbIK ©HIMEP ATy TEXHOJOTUsJIapblHA EHI131Ie OacTaibl.

ToTBIKTBIPY TIpOLIECTEpIHE KEJICEK KEehOip 3epTeyuriep MoJuMep-MeTalabIK
KOMILJIEKCTEp OKCHIAHTTap ocepiHe ©Te ce3IMTajl, peakinus OapbIChIHIA
MaKpOMOJICKYJIAJIbIK ~JIMTAHATHIH ©31 TOTBIFyFa VINIBIpaybl MYMKIH JIeT€H
Ke3KapacThl ycraiinpl. Con cebenti OyJI canazia moJuMep-MeTalAblK KOMIUIEKCTEP
KoIl 3epTTenMereH. Ic JKy3iHAe KOeNTereH MOJIMMEp-METaAbIK KaTalu3aTopiap
ortekTi optaga 393K-Hen korapel TemIiiepaTypaiapia Ja TYPaKThl €KEHi
KkepcetiareH [15].

MBbIHa aBTOpIApIBIH JkKyMbicTapbiHaa [16] Cu®*, Mn®* merisingeri momumep-
METaJAbIK ~ KOMIUIEKCTep  mapapuHiepal  CyWMbIK  (a3ainbl  TOTBIKTBIPY
peakIusIapbiHaa aTapiibIKTail OCJICEHAUNIK KOpPCETETIHl aHbIKTaiFaH. byHmaii
KaTaJu3aTopyiap KaThICBIHJIA 9OCIpEeCe CBhI3BIKTBI JKOHE UHUKIAL  oJedUuHaep/Il
XKapTblIall TOTBHIKTBIPY TMPOIECTEPl KEHIHEH 3epTTeireH. OHiMaep peTiHe
THJIPOTIEPOKCHUIITED, aTbACTUATEDP, MOKCUATEDP, COUPTTEP MEH KETOHIAp TY3lIedi
[17-20]. MpeiHa aBTOP/IbIH YKYMBICBIH/IA [21] MOJINCTUPOIL,
MOJIMCTUPOJTUBUHIIIOCH30JT ~ CHSKTBI  CBI3BIKTBI  Ti30€KTI  IMOJIMMEPIICPMEH
OaiilaHBICKAaH €K1 JKOHE YII BaJCHTTI TEMIPIiH 2,2/ -OunUpHUIuHIl, (EHAHTPEH I
KOMIUIEKCTEpPl IMKJIOTEKCEH]II MOJEKYIaIbIK OTTeri Hemece ayamed, 343K-ne,
EpITKIIICI3 OpTaja TOTHIKTHIpYAA 3epTTeNreH. HoTmkeciHae NUKIOTEKCEHON KOHE
IIUKJIOTEKCEHOH  TY3UICTIHI aHBIKTaaFaH. Kartanmm3atopiplH O€JICeHAUNr MeH
TaJFaMIa3/bIFbl TOJIMMEP MEH JIMraHi, COHAai-aK OpTYpil KOCHIHABLIAp (CIpKe

KBIIIKBUIBI, TY3 KBIIIKBUIBI, Cy T.0) TaOuWfraTblHA TOYENJll ©3repeTiHl KOepCeTUIreH.
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Kanmel, onebuHACpAIH KATATUTHKAIBIK TOTHIFY MEXaHW3Mi ITUKJIOTCKCEHHIH
OTTErIMEH MOJIETIBII PeaKIMsIChIHAa 3epTTenred. Herisri Ty3uieTiH eHimzaep 2,3-
SITOKCHUITUKIIOIEKCaH, LIUKJIOreKceH-1-0m-2, IIMKJIOT€KCEHOH JKOHE
UKJIOTeKCHaruaponepokcua.  Peakimst  mapamtensai  Oarsitta  C=C, C-H
OaitiaHbICTaphl aPKBUIBI HKYPEIi:

onogte=tele)

C11—Cy4 xaTapemaars! o-onedunaepai 313-373K temreparypa apanbiFbiHaa 3-
Il [EpUoJ aybIClalbl METANJAPbIHBIH IOJUBUHWI CIUPTIMEH KOMIUIEKCTEPI
KATBICBIHJIAa ayaMEH TOTHIKTBIPFAHAA  OTTEKTI KOCBUIBICTAPIBIH TY3UIy OarbIThI
MaKpOJIMTaHJ TI30CTiHIH Y3bIHIBIFbIHA, aybICHAbl METAUl TaOWFaThIHA TOYyeJIi
©3repeTiHI KOPCETUITEH.

1. 2 Y BasieHTTi XpoM (peppoOLMAHUTIH CHHTE31ey
Xpom deppormanuai Oenrim daic [22] OoitbiHIIA Kanui dheppolranuii MeH
XPpOM XJIOPH/IIHIH CYJIbl €PTIHAUIEPIH OPEKETTECTIPY apKbLUIbl CUHTE3IEII1:

4ch|3’6H20 + 3K4[F€(CN)6] ‘3H20 = Cr4[FE(CN)6]3 + ]2KCI

onerre, Oacranmkbl 3aTTaplbl CTEXHOMETPHSUIBIK Kod(ULMEHTTepre caii
MOJIB/IIK KaTbIHACTa ajFfaH/la KeOlHece aybicmalibl MeTalniblH KaubinThl (Me,
[Fe(CN)s],) Ty3biHBIH OpHbIHa apainac (Me;mMeym)[Fe(CN)g],) Ty3 Ty3uieTiHi
OailkanaThlH OOJFAHIIBIKTAH, XPOM XJIOPU/1 APTHIK MeJiepae anblHabl. Ty3uiren
KeJIe TOpI3l CYPIBI-KACBUIALI XpoM (QeppolraHual epTiHaiAeH (QuibTpiey
apKbUIbl OOJIIHIN aJbIHBIN, OlpHEIE PET AUCTENJIEHI€H CyMEH XJIOP MOHJaphIHAH
apbUIFaHIlIa >KybULAbl. OHIM angblMEH aya TemIlepaTypachblHa, COJaH KeiliH
kenTiprim xomikte (60-70°C) KypraTbuimsl. XpoM (eppoLraHii Kachll TYCTi
YHTAaK, CyJa >KaKChl epu/Il.

1. 3 Y BajieHTTi XpOMHBIH NOJUMepP-(eppoOUUuaAHUATI KOMIUIEKCIH

naspJay
[Tonmumepnik AUTraHATHIH Olp MOHOMEpPJIK Ti30€riHe MIAFbIl €CeNTeNIIHIeH
(IFHU ~ METAJJT HOHBL:  TOJUMEPAIH  MOHOMepiik Tiz0eri =1:1) xpom

dbeppollMaHuIiHIH CyJbl EpTIHIICI TOJUMEPMIH CYJbl epTiHJICiHE Oenme
TEeMIlepaTypacbiHaa, YHEMI apajacThlpy YCTIHAE OIPTIHAEN €HTI3UIN OTHIPHUIIbIL.
Ty3apIH ecenTi MeJIIepi €Hri3iuIin OoJIFAaHHAH KeWiH, KOocla OepiireH >karmaiia
TaFbIJIa 2 caraT apajgacThIpbUIAbL. [lomuMepIiep iy iiHAe TOJTUBHHIIITAPPOIUIOH
(IIBILJI) cyna >xoHE KONTereH OpraHUKAIBIK €pPITKIIITEpe *KAKChl epITITITIMEH
epekieneneni. Connai-ak Oy MOJMMMEPAIH MEAUIIMHAIBIK MpernapaT peTiHae e
EpeKIIeNiri KemTereH 3aTTapMeH  OalaHBICHIN, EPIMTAIIBIFBI  JKOFAPHI
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KOMILIEKCTep Ty3yre Oerimauriri. Cunarransin oThipFaH >kargai ga [IBILJ[-mbiH
XpoM ¢eppolMaHUIIMEH KOMIUIEKCI romoreHai >xyile tysemi. CoOHIBIKTaH
MOJIMMEP-METAABIK KOMIUICKCTI OOJIIN ajay YIIiH OHBIH CYJbl €PTIHIAICI KeMTIpTill
xomrikre 40-50°C TemmepaTypaza y3aK YakbIT OyJIaHIBIPBUIBIN, KYPFaThUIIBL
Kanran mnonuMepiep/iiH METaUIOKOMILIEKCTEpl OCBHIHJAN JKOJIMEH aJIbIHbL.
Kanmbl moaumepik auranarapasl P opmimen Oenrinen AallbIHAANFaH TOJUMED-
METaAbIK, ~ KOMIUIeKcTepiH  KypamblH — mapTtel  Typae  Cry[Fe(CN)g]s*P
dbopMynackMeH cunaTTayra 0oaibl.

1.4 TaceiMangarsimn  OeTiHgeri OesiceHai  (asaHbIH  CAJIMAKTBIK
meoepinin xpom (111) deppounanua — NOJTUBHHWINMPPOINIOH Heri3iHaeri
KOMILJIEKCTIH KATAJINTHKAJIBIK KacueTTepine acepi

Taburarel  OOWBIHIIA  TMOMMBUHUIMUPPOIUIOH  CBI3BIKTHI  MOJMMEPTE
JKATaThIHBl JKOHE OHBIH CYJbl €PTIHAICI MEH MHUHEpalJbl TachIMaJAAFbIIITAP
apaceiHAarbl (pa3anblk O6JliHY IIeKapachblHAa MaKpPOMOJICKYJIaHbIH OJETTerl
KoH(popmarusicel KypbeikTap (1), >ka3wik Ti30ektep (2), Tyiinaep (3) TypiHze
(cei30anyCcKara KapaHbI3) 00bIN KeneTiHi Oenrim [23, 24]:

JIEMEK KaTThl TaChIMAJJIAFbIl OETiHIH MNOJUMEPMEH peaabl KaObUTy anaHbl
ecenTereH medepaeH ToeMeH Ooubin keneal. Conbimen katap [IBIIJI-HbIH cyb
EPTIHAIZE KOHIEHTPALMSICH HEFYPJIbIM TOMEH O0JICa OHBIH TI30€KTEpi >Ka3bUIbII
TaChbIMaJJIaFbIIl OCETIMEH KOHTAKTIIeHy OeuikTepi keOehenl AemMek oy Oepik
oekitiieni nen ca”anaabl. CoHublkTaH 3eprrenin  oTbipbuUiFaH  [IMK-TiH
TaChIMAJIJIAFBIII OETIHJIET1 CaJMaKTBhIK MOJIIIEPiH a3alTy OHBIH KaTaJIUTHKAJIBIK
KacCUEeTTepIHE KaJlail ocep €TETIHIH aHbIKTAy MaKCaTTaJIbI.

Karamuzatopnap 293K Temmneparypaga CM 2201 cnekTpoMmeTpiHzie Xpom
martpunacbiuaarkl Co’' keMeriMeH MaccOayep CIEKTPOCKOMHACHIMEH 3ePTTEILi.
CriekTpiiep KOMIBIOTEPE «EH Killll KBagpaTrTap» dficiMeH cumarraiansl. On 1-
KeCTe/le KOPCETIITEH.

Kecte -1. Kypampinga muaH TonTapbiMeH OalaHBICKaH 2 BaJIEHTTI TEMIp
aToMbl Oap op Typii xyHenepai MeccOaysp CHEKTPOCKOINHUS DIICIMEH 3epTTey
HOTIDKETEPI
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KaTam A Fe(II) Fe(I11) Fe''
Jyifenep IS, S, IS, Qs, | S, IS, QsS, | S,
MMm/c | % | mMm/c | Mm/c | % | mm/c | Mm/c | %
K4[Fe(CN)¢]*3H,0 -0,04 | 100 - - -
K4[Fe(CN)g]-IIBI1]] -0,05 | 100 - - - - - -
K4[Fe(CN)g]/Siral-20 -0,06 | 46 - - - 0,06 | 0,62 | 54
K4[Fe(CN)g]-IIBIT// -0,05 | 89 - - - 0,02 | 0,69 | 11
Siral-20
Cry[Fe(CN)g]s -0,11 | 92 - |1 0,18 | 0,95

- - 8
CryFe(CN)g]5-I1BIIJI -0,13 | 83 | -0,26 | 1,45 9 | 0,19 | 1,03 8
Cry Fe(CN)¢]3 /Siral-20 | -0,11 | 93 - - - 0,20 | 0,60 | 7
CryFe(CN)g]seIIBIIOA/ | -0,15 | 74 | -0,31 | 1,35 | 11 | 0,13 | 0,64 | 15
Siral-20

Cry[Fe(CN)g]seIIBITI/ | -0,11 | 59 - - - 0,06 | 0,60 | 41
Siral-20 + H,0O,

CryFe(CN)g]sIIBITI/ | -0,11 | 50 - - - 0,07 | 0,61 | 50
Siral20

[HuknorekcanHbIH 7
YJIECIH TOTBIKTBIPY
peaKkIusAChIHAH KEUIH

KOPBITBIH/IbI
Kazipri ke3ne oneM OOWBIHIIA KONTOHHAXKIBI OpPTraHUKAJBIK KOHE
MYHaUXUMUSUIIBIK CHHTE3 OHIIpICTepl HEri31HeH MYHairas KesaepiHeH OeniHIn
aNbIHATBIH ~ KOMIPCYTEKTI  IIMKI3aTTapra  OaFbITTaJIFaH. KemipcyTekTi

IIMKI3aTTap/lad dp TYPJIl XUMHUSIIBIK MPOLECTEP KOMETriMEH MbIHHAH aca Oarajbl
apasibIK JKOHE MakcaTThl eoHiMmuep oHaipuieni. CoHBIH IIIHAE KaHBIKKAH
KOMIPCYTEKTEPAl TOTBHIKTBIPY MPOLIECTEPIHIH OHIIPICTIK MaHBI3bl ©TE 30p EKEHl
Oenriai. OHAIPICTIK TOTHIFY MPOIECTEPIHIH JlaMy KeJelleri TalFamIbUIbIFbI MEH
OEJICEHITIT1 >KOFapbl, TYPAaKThl Opl TEXHOJOTHSJIBIK BIHFAIMIBI KaTalu3aTopiap
’Kacay MEH OJKOJIOTHSUIBIK, — KAyilci3, JHEPrOCUBIMIBUIBIFBI TOMEH KaHa
TEXHOJIOTHUSIJIAp €HT13YJIEPMEH ThIFbI3 OalIaHbICTHI.

Y CHIHBUTBITT OTBIPFAH KYMBICTa IHUKJIOTEKCAHIBI KOFAPhl TATFAMIBLUIBIKIICH
IUKJIOTEKCAaHOHFA JICHIH CYHBIK (pazaia )KyMcak >KaFaaia TOTBIKTBIPYFa KaOUIeTTi
noyimMep-HeppoIMaHnuITI KOMIUIEKCTEp HETI3IHAET! KaTaau3aTopiiap >KacayablH
xosaapel 3eprrenail. Onap: a) ki GpeppolraHul MEH MOTUBUHWITHUPPOIUIOH
HETI31H/Ie  TOJUMEP-METANJBIK  KOMIUIGKCTEp  CHHTe3Aey; O) moimmep-
GbepolMaHuATIK  KOMIUIEKCTI  TachIMaJIarbllll  OeTiHe  OeKITy  apKbUIbI
reTeporexHiecy; B) (QeppolMaHuj aHUOHBIH CBHIPTKBI ChepalblK KaTHOHBIH
aybICTIaJIbl METAJIT KATHOHBIHA SIFHU 3 BAJICHTTI XpOM MOHBIHA aJIMACTBIPY.
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TaceIManmmarpllll  peTiHAE  KOJJAHBUIFAH  MHHEpPaNJIbl  OKCHATEPIiH
KBIIIKBUIBIK-HETI3IIK KacHEeTTepl aMMHaKThl TEPMOJIeCOOIrsIay oaicTepiMeH
3€pPTTENIN, AaHBIKTAJI/IBI.
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Tycinikreme

Makanana JIOTUKAJIBIK cxemMaapablH erKeNl-TerKenl KE3EHILIIK
KOCTIapbIMEH aHbIKTAy ofici aitburraH. byn omic Oip per KoinaHbUIATHIH
JepeKTepre Heri3 00ibin Tadbuiabl. JKeke OyibIMaapabiH GyHKIMOHANIBIK 1CTEH
mWBIFy canmapeiHa HerizgenreH. MSG-3  xyileciH maiimamaHy — OKeKeneu
AIIEMEHTTEP/I1H KAyIIIC13 ICTEH IIbIFybIHA MYMKIH/IK Oepei.

Tyiiin ce3nep: MSG-3

AHHOTALIUA

MCTOI[ OIIpCACIICHUA COCTaBa pa60T W IMMCPUOANIHOCTD IlJIaHa MCIIOJIb3YCMBIC
B CEpHUM JICTAJbHOIO aHaJM3a JIOTMYECKOM CXEMbl. DTa SIBISAETCS OCHOBOM IS
MCTOAOB aHal/In3a KaXXIAO0I'o0 H3 3JJICMCHTOB CHCTCMBI, KOTOPBLIC HMMCIOT Ba’KHOC
3HAYCHHUC, C HUCIIOJIBb30BAHUCM OJHOPA30BbIX TCXHHYCCKHUX AAHHBIX. B IIPUHIIUIIC,
aHaJu3 OCHOBAaH Ha PAaCCMOTPCHHH (PYHKIIMOHAIBHBIX OTKA30B H3ACIMN U HUX
nociaeAcTBUii. Bo3moxkHOCT,  ucmonb3oBanus MSG-3  cucrem  aHanmsa
(camoJIeTOB), CIYXKUT [JIi TOTO, YTOOBI BBECTH YCJIYry O€30MacHOro OTKasza
OTACIIBHBIX 3JICMCHTOB 3TUX CUCTEM

Kuarwuesbie ciioBa: MSG-3
Abstract

The method of determining the composition of work and periodicity of the
plan is used in series a detailed analysis of the logical circuit. This logic is the basis
for the methods of analysis of each of the elements of the system that are important
in a plan, using disposable technical data. In principle, the analysis is based on the
consideration of functional failures of products and their effects. The possibility of
using MSG-3 analysis systems (aircraft), served on the resource, in order to
introduce the service to a safe failure of separate elements of these systems.

Key words: MSG-3,

1. Introduction

Maintenance regulations is the basic document defining the service objects
(systems, subsystems and products), the amount and periodicity of the work
performed by them in accordance with accepted primary client service system.
Objects of maintenance, the amount of work and periodicity of their performance
must be determined by the level of reliability, provided the optimal timing and the
expense of maintenance on the aircraft as a whole. (Chichyunin, 1999)[5]

Currently aircraft operations on a resource becomes ineffective. In this regard
there is a need to pass to service on a state.
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For modern aircraft it is accustomed to develop maintenance program on the
basis of MSG-3 analysis. The method of determining the composition of work and
periodicity of the plan is used in series a detailed analysis of the logical circuit.
This logic is of the basis for the methods of analysis of each element of the system
that are important in a planing, using disposable technical data. The analysis is
based on the consideration of functional failures of products and their effects.
(Dalecky, 2005)[1].

System failures are classified into 5 categories by MSG-3 according to their
effect on airworthiness of aircraft (Advisory Circular, 2012)[6]:

a) obvious safety;

B) obvious operational;
¢) obvious economic;
d) hidden safety;

¢) hidden unsafety.

The method of determining the composition of work and periodicity of the
plan is used in series a detailed analysis of the logical circuit. This logic is the basis
for the methods of analysis of each of the elements of the system that are important
in a plan, using disposable technical data. In principle, the analysis is based on the
consideration of functional failures of products and their effects.

The possibility of using MSG-3 analysis systems (aircraft), served on the
resource, in order to introduce the service to a safe failure of separate elements of
these systems.

The analysis of available statistical data of use electronic equipment fleet
particular operator. The possibility of transition to MSG-3 as determined by the
criterion of providing the required level of security services program, taking into
account economic efficiency of technical operation.

2. The need to use a new maintenance and repair system

In the current period is the need to use maintenance and repair of a
competitive system for aircraft based on the experience of aircraft operators in this
area. At the moment, work is carried out without taking into account their impact
on the state of the aircraft as a whole and the frequency generated by the
consequences of refusal on flight safety without considering other factors. As a
consequence, the inability to choose a strategy and an optimized maintenance and
repair settings for a particular operator, operating under specific conditions. It
should be noted that the formation of modes of maintenance and repair are not
Russian aircraft types based on the sequential release of normative documents such
as MSG, which are based on logical analysis of the selection of works of
maintenance and repair of the functional systems of the aircraft, taking into
account the structure and composition of these systems, including the subsystem.
Experience with MSG documents shows that the selection logic works of
maintenance and repair of aircraft is mainly based on the experience of the
operation of aircraft, similar to the new types of aircraft, and the products of their
respective equipment. Logical analysis of MSG is carried out by evaluating the
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possible consequences of functional failures. These failures are classified into
several groups, the analysis of the applicability of and the need for work on
maintenance service and repair. Classification sub-sets of functionally important
elements as well as the level of influence on the safety of these elements and,
consequently, on the profitability and flight intensity. During the period of
evolution MSG programs were created:

- classification section structurally significant components (SSI);
methodology of formation of corrosion level of prevention and control
programs glider (CPCP);
rules and procedures for determining requirements for the planned
maintenance of structures made of composite materials;
improvement of the list and description of the types of work that can be
performed on airkrafts;
the section on protection against lightning strikes and the impact of
electromagnetic fields of high intensity;
expand and clarify the selection process of functionally important
elements of MSI (Maintenance Significant Item). (Spichenko, 2015)[2]

3. The logic of MSG-3
MSG-3 logic is the analysis of the "top-down™ (Fig. 1) to determine the
appropriate method for each maintenance of an important object that does not yet
have the practice in operation of Russian aircraft. First formed an initial list of
functionally significant elements of MSI.

System level

\
Subsystem level
]

Aggregate level

Figure 1. Analysis of MSG-3 "top-down"

Functionally significant MSI elements are selected at the top level without
consideration of individual units of the subsystem. Reduction to the machine level
(lower layer) occurs only if the failed by analysis to select suitable for operation on
THAT subsystem. Application of the system made possible by the high degree of
duplication and survivability systems capable of replacing each other if necessary.
That is why failure is not critical to the aircraft. Given the functional elements
redundancy, inherent developer aircraft MSG-analysis systems from 3 to (if
necessary), the individual components can reduce the number of non-critical
activities of maintenance. Further, each potentially important for maintenance MSI
object is subjected to a preliminary analysis, and determined its effects on:

flight safety;
operation;
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cost flights.

If the object does not affect any of the above items, it is excluded from the list
of important for maintenance. For some work on this object is not required. Each
of the remaining objects is analyzed by 1 point and refers to one of the following
categories:

clear - insecure;

clear - operational;
clear - uneconomical;
hidden - insecure;
hidden - safe.

Further analysis passes to stage 2, where it is determined desirable or
necessary to work on the maintenance object. If the answer is yes, then the method
Is selected from the list:

disposal (DS: Discard);

functional test (qualitative) (OP: Operational check);

maintenance (SV: Servicing);

restoration (RS: Restore);

check the functioning (FC: Functional Check / IN: Inspection); -
Prevention (LU: Lubrication).

If the refusal is functionally important element MSI may affect the safety of
the flight, or if any of the product features are hidden, and their refusal will not be
evident to the crew or maintenance personnel, it is necessary to assign work on
something for him, which can be carried out:

- on the resource (Hard time), given the restriction on flight hours,
landings or calendar time; usually requires removal from the aircraft;
as (On condition), given the restriction on flight hours, landings or
calendar time; removal from the sun is only required if a fault is
detected. The choice of the activities of maintenance interval is based on
the experience of operation of similar equipment and to the analysis of
statistical data on faults collected by the operators of the equipment,
according to the protocol data exchange operator - the manufacturer,

If the device fails does not affect the safety of flight operations and has not
hidden from the crew and technical staff functions planned OT for the product is
not provided, and the product is classified as operated to control the level of
reliability «Condition Monitoredy, in this case the state of the product is controlled
by the program reliability. (Adams Sh., 2009)[3]

4. Example of experience with the logic of the aircraft of the operator

MSG-3

The analysis carried out by an operator-experience on the use of the logic of
MSG-3, the data for the analysis is taken on the reports on the reliability of the
fleet Airbus type. Below are examples of reducing labor costs for maintenance
(tab. 1).

Table 1. Optimization of intervals of maintenance (§SAMT-0007-00 P)

61




Ne 1-2 (05) 2017

A3aMaTTI:IK aBHalya aKaJAICMUACBIHBIH KapIIbIChI

Previously used interval

Using of intervals after
optimizing of

Saved intervals for

of maintenance maintenance (25%) 24 years
A-check 90 113 24
C-check 6000 7500 3
D-check 8 10 1

The data obtained from the use of an operator's logic MSG-2 and MSG-3 has
been made above analysis of said data. If you have a database on failures of
aircraft, then the introduction of MSG-3 logic would be reduced by the amount of
the periodic inspection or increased time interval between them. This can be seen
from Fig. 2 and 3) and optimization have been significant costs of aircraft
maintenance, which required significant time and money. After optimization it is
seen that there is a reduction of costs and time for execution of periodic forms. At
the same time, without reducing the reliability of the aircratft.

35
30
=
= 25
w»
o 20
. 15 m A-check
£ 10
& 5 m C-check
0
Before optimization After optimization auuu D-check
A-check 15,12 12,05
C-check 32,93 26,43
D-check 22,87 15,97
Figure 2. Compare prices for maintenance
160
o 140
€
£ 120
& 100
=]
.% 80
€ 60 D-check
['d
> 40 B C-check
o 20
0 B A-check
Before optimization After optimization auumu
D-check 24 19,2
C-check 67,2 56
A-check 48,7 36,5

Figure 3. Additional days over the period of 24 years

As a result of this work, has analyzed the planned system of maintenance
formation, marked differences in the structure analysis methods and systems of the
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aircraft MSG-2 and MSG-3. The study of these issues was necessary to obtain a
more complete picture of the process of the development of maintenance programs
and make more informed decisions in the analysis of the maintenance program.
The necessity of the transition to the MSG-2 maintenance program on MSG-
3 program. Economic benefits greatly exceed the cost of the transition.
5. Possible using logic MSG-3 for the MI family of helicopters

Table 2 gives examples of data analysis of the reliability of the individual

components of communication equipment for Russian aircraft.

Table 2. The results of the analysis of reliability of the products included in the
communication equipment (date fragment) (Amelov and etc., 2016)[4]

The share .
. Mean time
Name and part of failures between
No number of the and faults The main types of failures failures
product in the
(hours)
system
1 Emergency beacon 2% - Arbitrary inclusion. 17082
APM-406
2 | Airplanes 5% - Failure of the element base 1330
interphone CNMYy-7 - Failure of the capacitor C3
- Fault resistance R6
- Failure of the capacitor K-
52
- Relay failure
3 Button 5K 1% - The destruction of a button 6134
4 | Aviation headset 4% - Failure el \ wiring 1966
ICLU-A-18 - Failure of the microphone
5 Unit b1-AP11-1A 27% - Failure of the element base 269
6 Unit 65-AP1 5% - Failure of the element base 1461
7 Unit b4-AP1 7% - Failure of the element base 1040
8 | Unit B7A1-AP1 3% - Failure of the element base 2683
9 Unit B10B-AP1 2% - Failure of the element base 4535
10 | Unit B18-AP1 2% - Failure of the element base 3066
- Power supply failure
11 | Rope antenna 1% - Poor contact of the 6743
2.091.022 antenna cable
- Slack rope
- Cable break
12 | Transceiver bJ1. 5% - Failure of the element base 2917
1,2,3
13 | remote control 6/1.4 1% - Failure of the element base 11606
14 | Amort. frame BJ1.5 low 1% - Cracks in the housing 92020
15 | Low-pass amplifier low 1% - Failure of the element base 87072
B/1.6
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16 | Antenna ALLC-1 1% - Low insulation resistance 14371
17 | voice information 3% - Failure of the element base 2486
reporting system
PU-65
18 | Record MC-61 21% - regulation the tape drive 334
mechanism
- Failure of the element base
19 | Record MN-503 3% - Failure of the element base 2111

Fig. 4 graphically shows the data of Table 2. As seen in Fig. 4, 10.5% of the
equipment to ensure the reliability of the work up to 500 hours and 10.5%
accumulated 87000-92500 hours that turn shows high reliability, 15.8% operating
time of the device is shown in the range of 1000-1500 hours as well as 63.2% of
the equipment has an MTBF in the range of 1,500 to 17,500 hours of operation,
and therefore the equipment included in the communication equipment by using
the new method of maintenance and repair efficiency can be maintained at a high
level of equipment at a lower cost to it .

35,0

w
o
o

25,0

20,0
15,0
E ] I I I E

Mean time between failures

ul
o

the reliability of the product,%

e
o

'?o

Figure 4. Schedule reliability of equipment

As can be seen from the above data, the main mass of the failure is random
and not related to the total operating time of the aircraft. Due only to the design
features of the product. The bulk of the failures and faults detected on the ground
when performing maintenance. The simultaneous occurrence of two or more
failures has been recorded in flight. Setting the total flow of products failure is
virtually permanent.

In the development of the maintenance program as for some of the
components listed in the table need to perform step MSG logical analysis based on
an assessment of the consequences of failure. MSG This analysis is done by
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evaluating the possible consequences of functional failures. All failures can be
divided into several groups. Each group should be allocated as sub failures:

the obvious (obvious) for flight crew;

latent (implicit) for flight crew;

failures affecting the safety and regularity of flights.

For each group (sub-group) should be an analysis of the applicability of and
the need for work on maintenance service and repair. Presumably, that the
transition to a maintenance program based on MSG-3 will provide economic
benefits. The savings can be achieved by reducing the amount of work for
maintenance or increase in the intervals between jobs, as well as a decrease in
downtime of aircraft in service by the uniform distribution of work over the life
cycle of a particular aircratft.

Reasonable reduction in the number of works on maintenance service and
repair is often a positive effect on the safety of aircraft operations. More work
means more likelihood of errors in the performance and completion of the work.

6. Conclusions

Improving maintenance and repair of aircraft production system of courts by
analyzing the experience of the operator's MSG-3 methodology and the
development of its program-based maintenance and repair of aircraft structures and
systems.

To achieve this goal the following tasks, carried out an analysis and
generalization of the use of new approaches to the maintenance and repair
programs have been resolved, regulatory requirements, the technical methods of
operation, the effectiveness of control methods of maintenance programs and
identifying ways to improve maintenance regulations.

During the performance the following new scientific results were obtained:

1. The efficiency of application of the MSG-3 maintenance and repair of
aircraft on operator experience.

2. Conduct analysis in relation to the ideology of MSG-3 based on the logic
of decision-making using the approach "top-down".

The results make it possible to:

1. It is possible to develop regulations change in aircraft maintenance of
domestic production,

2. It is possible to optimize the regulations for maintenance and repair of
aircraft in terms of reducing their labor input and increased maintenance
intervals,

3. It is possible to increase the intensity of the use of aircraft by reducing
downtime for maintenance and repairs, while maintaining required levels
of safety and reliability.
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KUHEMATHKA, KBABUCTATHUKA, YCTOMUYUBOCTH U
AAUHAMUKA YIHPYTI'OI'O MAHUITYJIATOPA

TycinikTeme

Makanaga Kem epKiHIIK JopexXenl KEHICTIK MEXaHW3M MEH Mapajuieib
MaHUMNYJSATOP KUHEMAaTHKAChIHBIH ece0l IIeHIUIAl; IIEeKTI 3JIEMEHT 9iCIMEH
cepmimai-nedopmanusaaHaTeiH, OIPTEKTI, M30TPONTHI 3BEHOJAPHI 0ap KEHICTIK
napasiesnb MaHUIYJIATOPAbIH OPHBIKTBLIBIFBI 3epTTEI/Il; cepmiM/Ii-
nedopmalisIaHaThIH CHIPBIKTHI 3BEHOJIAPHI JKOHE KWHEMATHUKAIBIK JKYIITApbhIHIA
ylikenic KymTepi 0ap MEXaHW3M MEH Mapajuielb MaHUMYJISATOPIbIH KEpHEYIiK-
nedopmalisiiaHy KyWiH KBa3MCTATUKAIBIK 3€PTTEY OMICI YCBIHBUIIABI, OpTYpIil
CTaTUKAJBIK, JUHAMHUKAJBIK XKOHE YUKEIIC KYIITepl 9CEpIHEH CEepIiM/II-CaTIMaKThl
3BEHOJAaphl O0ap MeXaHW3M MEH TMapajuieldb MaHHUMYJSITOPABIH JAWHAMHKAIIBIK
KepHeyJiK-aedopMalusiiany KYWIH 3€pTTEYIiH IIeKTI DSJEMEHTTIK oJlicTeMecl
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’KacaJIbIH/Ibl; YCHIHBUIFAH SICTEMENIEp HET131H/e CepIiM/Il KeHICTIK MEXaHU3M MEH
napauieib MaHUITYJISTOPABIH KHHEMAaTHKaCHIH, OPHBIKTHUTBIFBIH,
KBa3WCTATUKACBIH JKOHE JAWHAMHUKACHIH capanTtay YVIIIH  ajJroOpuTMAECp MeEH
KOJIIaHOaJIbI porpaMmMaap makeTi KYpbUIIbl.

Tyiin ce3mep: MaHUNYIATOP, IIEKTI JJIEMEHT OfiCi, KHHEMAaTHKa,
KBa3WCTaTUKA, OPHBIKTBUIBIK, JUHAMUKA, CEPIIMILIIK, KEHICTIK MEXaHU3M.

AHHOTAIIUA

Pemena 3amaya KMHEMATHKH  MPOCTPAHCTBEHHOTO  MEXaHM3Ma |
napauieIbHOTO MAaHHMMYJIATOpa CO MHOTHMMH CTEHEHSIMH CBOOOIBI; METOJIOM
KOHEUHBIX  JJIEMEHTOB  MCCJIEJAOBaHA  YCTOMYMBOCTH  IPOCTPAHCTBEHHOI'O
MapajuieIbHOTO MaHUIYJISITOpa €  YHOpyro-aeopMupyeMbIMU, OJHOPOIHBIMH,
M30TPOMHBIMUA  3BEHBAMH;  MPEIJIOKEHAa  METOJMKAa  KBA3UCTATHYECKOTO
HCCIICIOBAHUSI  HANPSKEHHO-IE(POPMUPOBAHHOTO  COCTOSIHUSI ~ MEXaHU3Ma,
MapajuieIbHOTO MAaHUMNYJIATOpa C  YyOpyro-ae@opMUpyeMbIMH CTEPKHEBBIMU
3BEHbSIMU M CWJIaMH TPEHUS B KMHEMATHUUECKUX Mapax; pa3zpadoTaHa KOHEYHO-
AJIEMEHTHAsI METOJIMYECKass OCHOBA MCCJEAOBAHHUS JUHAMHYECKOIO HaIpPsKEHHO-
ne(OPMHUPOBAHHOTO COCTOSIHMS MeXaHHW3Ma HM MaHUIYJSITopa ¢ yOpyro-
MAaCCOBBIMM 3BEHbSIMU MNPHU JACHCTBUU PA3TUYHBIX CTATHYECKUX, TUHAMHYECKHUX
CHJI M CHJI TPEHHUS; Ha OCHOBE MPEJIOKECHHBIX METOJIMK pa3paboTaHbl aIrOpPUTMbI
M TaKeT MNPUKIAJHBIX IpPOrpaMM ISl pacuera KUHEMAaTHUKH, YCTOWYMBOCTH,
KBa3UCTaTUYECKOT0 M JUHAMHUYECKOTO  HampshKeHHO-Ie(hOPMUPOBAHHOTO
COCTOSIHMSI ~ IIPOCTPAHCTBEHHOTO  YNPYroro  MEXaHW3Ma,  MapauieIbHOTO

MAaHUITYJISTOPA.
KiaroueBble cjaoBa: MaHUMNYJIATOP, METOJ  KOHEYHBIX  DAJIEMEHTOB,
KHHEMAaTHKa, KBa3UCTaTHKa, YCTOWYHUBOCTb, JIMHAMUKA, YIPYTrOCTb,

MPOCTPAHCTBEHHBIN MEXAHU3M.

Abstract

The problem of kinematics analysis of flat spatial parallel manipulators
(SPM) and spatial mechanisms with several degrees of freedom, is solved; with
helf of finite element approach is researched the analysis of elastic stability of SPM
with homogeneous, isotropic, elastic - deformable parts; it is offered quasistatic the
approach of research of strain-deformated state (SDS) of SPM, spatial, Flat
mechanisms with elastic - deformable elements and with account of forces of
friction in kinematics pairs; finite - element digitization develops a uniform
methodical basis of research of the SDS of the chosen dynamic model elastic -
mass SPM, spatial, flat mechanisms with account of forces of friction in rods;
algorithms and a complex of computing programs for calculation of kinematics,
elastic stability, quasistatic and the dynamic SDS of elastic SPM are developed.

Key words: manipulators, finite-element method, kinematics, quasistatic,
stability, dynamics, load, elastic, spatial mechanisms.

AKTyaJbHOCTh. B mocneaHee Bpemsi OrpOMHBIM MHTEpEC MPEACTABISIOT
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uCcCenoBaHusl B 00JacTW mapauienbHbiX MaHumysisTopoB ([IM) 3a cuer
WCIIOJB30BaHUs TapalUICNIbHBIX MPOCTPAHCTBEHHBIX KUHEMATHYECKUX Ienei
3amkHyTOoro THIa [1-5]. B Ka3zaxcrane Ha OCHOBE MPOCTPAaHCTBECHHBIX MEXaHU3MOB
BbIcOkMX KiaccoB (IIMBK) [6,7] co3manbl HOBble KOHCTpyKIMu [IM, KoTOpBIE
3aluIneHbl marentamu Pecnyonuku Kazaxcran [8,9].

[Ipu wuccnenoBanun I[IM Hapsgy ¢ KUHEMATHYECKUMH HCCIEIOBAHUSMHU
aKTyaJIbHOCTb ~ MPUOOpETaloT  MpoOJeMbl  HAMNPSXKEHHO-AE(POPMUPOBAHHOTO
cocrosinuga (HIAC) u ycroitunBocTH C ydeToMm ympyroctu 3BeHbeB [10-14] B
peansHbix [IM B mpouecce paboThl MX 3BeHbs HaxonasTcs B cioxHom HJIC,
KOTOPO€ OKa3bIBAECT PEIIAIOIIECE BIUSHUE HA UX TOYHOCTbh, KECTKOCTh, IPOYHOCTh
U yCcTOWUHUBOCTh. McciienoBaHWI0O MEXaHM3MOB W MalllMH C  YIPYyro-
neopMUpyeMbIMU TPSIMOJIMHEHHBIMU U KPUBOJIMHEHHBIMU 3BEHBSIMU TTOCBSIIICHBI
pabortsl [12,15-17]. MccrnenoBanue ynpyroil yCTOMUMBOCTH, KBa3UCTATUYECKOTO U
nuHamudeckoro HJIC TIM sBnsiercst ogHOM M3 HaumOosiee CIOXKHBIX MPOOJieM U
elle JaJieko OT MoyiHOro 3aBepiieHus. [loaToMy mpoBeaeHue pacyeTa W MOJTHOM
ouenku HJIC, ycroitunBoctu [IM ¢ ynpyrumu 3BEHbSIMH Ha OCHOBE MX KOHEYHO-
AJIEMEHTHON MOJENH TPeOyeT NalbHEHUIIEro UCCAeAOBaHuUs, YTO U 00yCIaBIUBAET
aKTyaJIbHOCTb TEMbI paOOTHI.

1. Kunemarnueckmii anaau3 IIM. 3amaun KHMHEMAaTUKH MeEXaHU3MOB
MPUXOJIUTCS PEIIATh HA PA3JIMYHBIX 3TanaxX NPOEKTUPOBAHUA. AHAIN3 JTUTEPATYPbI
MOKa3bIBaeT, 4yTo pazpadorka [IM c paznuunbiMu kuHeMatuyeckumu mapamu (KIT)

’_. _ ¥ k| ad
Z 59 ¥ My, 0,

Pucynok 1 — IIpoctpancTeennsiii [IM
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IUIE BO3MOKHOCTH IIOBCEMECTHOIO IMPUMEHEHMS, PELICHMs W aHajau3a MpsMOu
3aa4d O IOJIOKEHHAX C MOMOULIBI0 YHMBEPCAJIbHBIX MAIIMHHBIX aJITOPUTMOB U
IporpamMm SIBJIIETCA aKTyallbHOM 3ajmadeil. B paborax [2,18-20] mpencraBieHO
pEelIeHNEe MATPUYHBIX YPAaBHEHHW, HEOOXOIMMBIX JUIsl aHaM3a KUHEMaTUKU
3aMKHYTBIX ~ OJHOKOHTYPHBIX M  MHOIOKOHTYPHBIX  IPOCTPaHCTBEHHBIX
MEXaHU3MOB, COJIepKAIIMX BpauaTesbHble U umHapudeckue KII.

B nanHoll paboTe paccMaTpuBaeTCsl MPOCTPAHCTBEHHBIM MexaHusMm [1] c
IIIAPHUPHBIM COEAMHEHUEM 3BEHBEB (PUCYHOK 1).

B ob6mem ciayuyae IIM MokeT UMETh NPOM3BOJIBHOE YMCIO KOHTYPOB L,
IPOU3BOJILHOE YMCJIO cTeneHell cBoboabl p. Kaxnaplii KOHTYp COCTOMT U3 N,
3BEHbEB, j=1...L - uncio KoHTypoB. IIpuBenennsiii Ha pucynke 1 IIM cocrout u3
2-X KOHTYypoB. IlepBbIil KOHTYp 00pa3yeTcsi 3BeHbsIMU, KOTOpble orpaHuueHbl KII
1-2-3-4-9-10-11-1, a Bropo# koutyp — KII 1-2-3-4-5-6-7-8-1.

KII Ha pucynke 1 nmpoHymMepOBaHO XUPHBIMHU 3arjlaBHbIMHU JIATUHCKUMH
OykBaMH, a 3BEHbSI - C HEXKUPHBbIMH apaOckumu Ludpamu. [[n1HBI 3BEHHEB
MPUHUMAIOT CIEAYIOIINE 3HAaYeHHS (CM. PUCYHOK 1):

| =1, =1, =03, |, =1 =2 a | =l =L =l =12,
=1 =I_=1=I_=I =2l

o Co Cy L3 C2

(1)

WNueprmansHas cucteMbl koopauHaT (MCK) XYZ skecTtko coeauHeHa co
3BEHOM 9, Hayajo KOTOpOH HaxoauTcs B y3ie 1. Tak kak MEXaHU3M HUMEET p =3
cTernenet cBo0o bl (3BeHbs 1,8,10 - Beaymue), To B MexaHuzme umMerorcs (N — p)
3aBucUMBIX yrioB s BpamarenpHod KII, rme N - umcno KII. OtHOcuTtensHOE
JBIKCHUE COWICHEHUH TIepeacTcs 3BeHbsIMU, B PE3yJIbTaTe Yer0 OHU 3aHUMAIOT B
MPOCTPAHCTBE 3aJJaHHOE TOJI0KeHUE 1o oTHolIeHuo MCK.

Ha ocHoBe pa3zpaboranHoi MeToauku [2,18] aHATUTUYECKOTO W YUCICHHOTO
uccienoBanus kuHematuku [IM (pucyHok 1), ayig 3aJaHHBIX 3aKOHOB JBUYKEHUS
BEIYLIMX 3BEHbEB IMPOBEICH KUHEMATUYECKUN pacyeT sl OINpeAeieHus
MOJIOKEHUIT M TPACKTOPHII TOYEK COUJICHEHHS] 3BEHbEB M AHAIN3 KHUHEMATHUKH,
MOCTpOEHUEM TpapuKOB HM3MEHEHHUS HCKOMBIX (PYHKIIMM B 3aBUCHMOCTU OT
BPEMEHH.

Ucnonw3zys marpuily [Sji], omnpenenseMon mnapamerpamu Y ukep-/lenaBur-

Xaprenbepra, Mo M3BECTHbIM KoopauHatam (L X, Y, z,) Touku (i+1)-ro 3BeHa
NPOCTPAHCTBEHHOTO MEXaHM3Ma B CHCTEME KOOPAMHAT XY .,Zy»> JKECTKO

CBA3aHHOM C 3TUM 3BEHOM, IOJIy4aroTcs KoopauHatel 3ToM Touku B MCK XYZ,
CBSI3aHHOW C HAYaJIbHBIM COYJICHCHHMEM HA4yaJbHOTO 3BEHA B COOTBETCTBUHU CO
cnenyromieit hopmynoii [2,18]:

(l' Xj(i+1),YJ'(i+1)‘Zi(i+l) )T = [SJIK:L Xi(i+1), yj(i+1)‘ Zj(i+1) )T ' (2)

st mpoBepku 3P GHEKTUBHOCTH UTEPAIMOHHOTO MeTona Ywukep-JleHaBur-
Xapren0Oepra [2,18] pa3paboran anroputm MmojenupoBanus Ha [[9BM 3amgaun
KMHEMATUKA U COCTaBjeHa nporpamma [21] anst mpoBeleHHs] KUHEMATHUYECKOTO
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aHam3a MHOTOKOHTypHOro IIM c¢ BpamarensabiMu KII co MHOrMMHE cTeneHsImu
cB00OIBI (pUCYHOK 1).

B pacuerax Bce JIMHEWHBIE pa3MeEPHI IEPEBEACHBI B METP.

3anuchIBaeTCsl CAMBOJIIMYECKOE YPABHEHUE IS OT/AEIBbHBIX KOHTYpPOB [2,18].

Pe3yabTarhl YHCIEHHOI0 pacyera KUHeMATHKHM ucciaeayemoro IIM.
[IpuMeHsieMBbIl METOJ TO3BOJIIET ONPENEIUTh TPACKTOPUU TOYEK COCIMHECHMS
3BEHbEB MEXAHU3Ma, a TAKXKe YyIJIbl MOBOPOTOB 3BEHBEB ISl JIHOOOrO MOMEHTA
BpeMeHHU. MeToa MNO3BOJIET AHAIWTUYECKH HANKMCaTh YPABHEHMS JABUKCHUS
KMHEMAaTUKH, OINPEICINUTh IIOJOKEHU TOYEK MPOCTPAHCTBEHHO-PHIYAKHOIO
MEXaHU3Ma Yepe3 YIIbl IOBOPOTOB 3BEHBEB.

TpaekTopuu Touek [IM npencraBieHbl Ha pUCYHKE 2.

=3

[IpoesamA TpaekTopHE ToUEH C Ha miockocTs XOY

HzomMeTpHA TpaekTopHH ToIkH O
¢
[Ipoerarnd TpaekTopHH ToukH M Ha miockocTs XOY
HzoMeTpHA TpacKTOpHHE ToTEH M
= [\
L. W

[poeramms TpaekTopHEE ToukH M Ha mnockocTs YOZ
[Ipoesams TpaekTopHH TouxH M Ha miockocts XOZ

Pucynok 2 — Tpaekropuu KII npoctpanctBennoro [IM
2. KBasucraruueckoe HJIC IIM.  PazpabGarpiBaembplii  anropuTm
KBazuctatuueckoro pacuera I[IM (pucyHok 1), cocTosimiero W3 MHOXECTBa
CTEP>KHEBBIX 3JIEMEHTOB, PEAIU3YETCs METOJOM KOHEUYHbIX 31eMeHToB (MKD) B

dbopme MeToaa nepemMerenuii [17,22].
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Jng  onucaHus ~— KOHEYHO-3JIEMEHTHOM

mozaenu [IM pa30buBaeM Ha NPSIMOJUHEHHBIE
CTEp KHEBBIC AJIEMEHTHI, COCAMHEHHBIC B y3JIaX.
Uccnenyembrit 1IM  [1] (pucyHok 3) mnpu
KOHEYHO-3JIEMEHTHOM MOJAECIMPOBAHUU COCTOUT
u3 15 cranbHbIX 31eMeHTOB, 13 y310B. 371€cCh
3BCHO 15 SIBIsAETCS CTOMKOM.

Kaxnomy snementy IIM mnpucBauBaetcs
Ha0Op yIpyrux MOCTOSHHBIX MaTepHuaa:

E=2*10"MIla, p=790 /', v=025, (3)

Pucynok 3 — Koneuno-ajieMenTHOE rne E - wMmomyme ympyroct, v-—
moaemposanue ITIM kodpuuuent IlyaccoHa; p — MIOTHOCTH
Marepuala.

3BeHbsi [IM M3roTOBIEHBI U3 CTAJIbHBIX CTEPKHEU KPYrOBOTO MONEPEUYHOTO
CEYEHUs.

MKD paetr BO3MOXKHOCTb CTPOWUTH Pa3pelIAONIyI0 CUCTEMY YPAaBHEHHU Ha
OCHOBE PAaCCMOTPEHHS KaXKI0T0 OTACIBHOI0 KOHEYHOTo 3ieMeHTa [12-14]:

[KJu}=1Fi, (4)

rae [K]=[K.],(r,s=12,...6N)-KBaapaTHas Marpuua nopsaka 6N*6N, Ha3siBaeTcs
MAaTpPUIIEH JKECTKOCTU CHCTEMBI, {U}' :(ul7011W1'<Dxl’¢yl'(ozl1"'7uN On veer @ )- BEKTOP

nepemenieHuil B riobanpHoil cucreme koopaumHar (I'CK); {F}-BeKTOp BHEIIHHMX
CHII.

Pemienunem cuctemsl (4) onpenensitorcst y3nobie nepemenieHus [IM B I'CK u
Jlajiee 0 HAWJIEHHOMY BEKTOpPY MEPEMEIIECHUs ONPENEISAIOTCS HAIpSDKEHUS U
nedopManuu B 1000 TOUYKE JTH000T0 JIEMEHTA B JIOKAIBHOM CUCTEME KOOPAUHAT
(JICK). B mHacrosimee BpeMsi pa3zpaboTanbl 3((EKTHUBHbIE METOIbl PEIICHHS
CUCTEM JIMHEHHBIX YpaBHEHUMN, HalpUMEp, HUTEpalUOHHBbIE METONbl —AKoOu,
l'aycca-3eiinens [13,14] u ap.

Nrepaumonnsiii  mpouecc [aycca-3eiaenss HA4YMHAETCS C  HEKOTOPOTO
HayanbHOro mnpuoOmmwxkenusa. Wrepanumonnslii meton ['aycca-3eiiaens Jerko
IIPOrpaMMHUPYETCS.

[Tocne ompenenenusi UCKOMBIX Y3JI0BbIX mepemenieHuii B I'CK yepe3 Hux
MO>KHO HalTH niepeMernenus (U,,0,,W.,@., ,¢.) B 11000l TOYKE JIIEMEHTOB.

Janee, N0 HallIGCHHOMY BEKTOPY Y3JI0BOTO IEPEMELIEHMS B JIFOOOM CEUEHUU
ONpENENsAI0OTCA BHyTpeHHUE criloBbie (hakTophl U HanpsikeHus B JICK.

Pa3zpabGoTtannas npukiaaHas nmporpaMmma COCTOUT U3 MPOTPAMMHBIX MOAYJIEH
no pacuery kBasuctatuueckoro HJIC IIM ¢ ympyro-agepopMupyemMbiMu
IIPOCTPAHCTBEHHBIMU CTEPKHEBBIMU DJIEMEHTAMHU CO CIIOKHBIM IPUMBIKAHUEM K
y3J1aMm.
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Jna otnagku pazpabotaHHoON mporpaMmsbl s uccienoBanus HIAC ymnpyro-
nedopmupyemoro IIM wMoxkHO wmcmonbs3oBath I[IM ¢ COOTBETCTBYIONUMU
F€OMETPUYECKUMH U YIPYTUMHU XapaKTEPUCTUKAMU (PUCYHOK 3).

Pe3yabTarbl 4HCIeHHOro pacudera kpasucraruueckoro HJIC ympyroro
IIM. Pa3paboranHble W OTpaOOTaHHBIE QJITOPUTM M KOMIUIEKC MPOrpamMmm
sbdextuBHoro npumenenuss MKD mist MHoroBapuantHbeix pacueroB HIAC TIM
YCTAHABIMBAET TaKKE 3aKOHOMEPHOCTH PpACHPENEIICHHS] JTHUX BEIUYUH B
3aBUCHUMOCTH OT PAa3JIMYHbIX KHHEMATUYECKUX, TE€OMETPUYECKUX, YIPYTHX
rnapaMeTpoB U marepuainos [IM.

[IpononbHOe ycunue B 14-m 3yeMeHTe uMeeT OoJblliee 3HAYEHUE 110
CPaBHEHHUIO OCTalbHbIMU 3eMeHTaMu [IM. HanmeHbliee 3HaueHnEe NpoI0JIbHBIX
ycuiui Oynet B asiemente 11.

[Ipy nericTBUU TOJIBKO COCPENOTOYEHHBIX CUI B y31ax 3, 7, 9 B HalpaBIeHUU
ocu OX HauMMEHbIIEE YNPYroe MEPEMENIEHUE B HAIIPABICHUHM NPOJOJIBHOM OCH
anemeHTa uMmeercss B 11-m anemeHte. MakcuMallbHbIE 3HAYEHMS YIPYTHX
IIEPEMEILICHUM, BHYTPEHHUX YCUJIMM W HANPSDKEHUN B CEYEHUAX DJIEMEHTOB IIPU
KBa3UCTAaTUYECKOM mookeHun [IM  OT n#elcTBus COCPEAOTOYEHHBIX CHII,
MPWIOKEHHBIX BEPTUKAIBHO BHU3 B y3nax 3, 7, 9: Haubosbllee MpOIOJIbHOE
YIPYroe MepeMeeHue BO3HUKAET B JJIEMEHTE 14, a MaKCUMaJIbHOE NEPEMEILEHUE
B IIONIEPEYHOM CEYEHWH — B 3-M D3jemMeHTe. MakCHUMallbHOE€ HOpPMAaJIbHOE
HaIpsHKEHUE BO3HUKAET B 13-M aiieMeHTe, Haubobllee KacaTelIbHOE HANPSKEHUE
— B 3JeMeHTe 12.

MakcumanbHble 3HAYECHUS YHPYTUX IEPEeMELICHUM, BHYTPEHHUX YCWIHU U
HAMNpsHKEHUN B CEUCHUSIX 3JIEMEHTOB IMPU KBAa3UCTATUYECKOM MojoxeHuu [IM npu
COBMECTHOM JIEVICTBUU COCPENOTOUYEHHBIX CUJI, IPUJIOKEHHBIX BEPTUKAIBHO BHU3
B y31ax 3, 7, 9 U rOpuU30OHTAIBLHON COCPEAOTOUYECHHOM CHJIbI B HAIIPABJICHUU OCHU
OZ, npusnoxeHHOM B 4 y37ne: HauOoJblIee YNpyroe yUIMHEHUE B HalpaBIICHUU
NPOJOJIBHOM OCH d3JIEMEHTa MPOUCXOOUT B odneMmeHTte 14, a HaumbOomee
HalpsOKEHHBIM B IIPOJOJIBHOM  HANPABJICHUM CTAaHOBUTHCS »daeMeHT 1. B
MTONIEPEYHOM HAIIPABJICHUM CEYEHUH MAaKCUMAJIbHOE YIIPYTO€ MEPEMELIEHNE NUMEET
2-ii prIeMeHT, HanboJiee HaMpsKEHHBIM B TOMEPEYHOM HampaBieHuu Oyner 12-i
DJIEMEHT.

3. Ynpyras ycroiuunBocts IIM. Ilpu BeImMydyuBaHUM WHTEHCUBHOCTH
BHYTPEHHHUX TPOJOJIbHBIX YCWJIMA CUYHTAETCS B A pa3 OOJbIlle MHTEHCUBHOCTH
BHEIIHUX cuil, AercTByromux Ha [IM [10,11,14]:

(K]+2lchur={F. }+iF, }- (5)
3neck [C]- marpuia ycTOMYMBOCTH CHCTeMBI, {F,}, {F.} - KOHCEpBaTUBHBIE

00BEMHBIE U IOBEPXHOCTHBIE Y3JIOBBIE HATPY3KH.
HauMenblliee 3HaueHne A, Ipu KOTOPOM cucteMa (3) uMeeT HeTpUBHAIbLHOE
peLIeHUE, ABISETCA KPUTHYECKUM MapaMeTPOM I 3aJaHHBIX BHEITHUX HArpy3o0K.
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Cucrema (5) mpuBeleHa K CTaHIAPTHOM 3a7ade HAXOXKIEHUS COOCTBEHHBIX
3HAYCHUN U COOCTBEHHBIX BEKTOPOB B BUJIE

[Hfuj=2{u}, (6)
rae [H]=[C]'[K]; {U} - HopMupoBaHHBIE COOCTBEHHBIE BEKTOPEL.
KoneuHo-aneMeHTHBIM TIOAX0J0M pa3paboran aiaroput™ [10,11,14] wu

IIporpaMma pacyera Ha KBa3UCTAaTHUYECKyK ycronumBocTs [IM ¢  ympyro-
nehOpMHUPYEMBIMU  3BEHBSIMH TIPU JEWCTBUM PA3UYHBIX BHEIIHUX CHJI U
MoMeHTOB. OHa IpeAHa3HaueHa Jis PELICHUs] MOJIHOW MpoOJieMbl COOCTBEHHBIX
3HaYeHUI 1 oopMIIeHa B BUI€ CTaHAApTHOM rporpamMmsbl. Pemenst 3axaun o HIAC
MO/ NEUCTBUEM HAWMICHHBIX KPUTUYECKUX CHUJL.

Pe3yabTaTrhl pacyera KBa3sHCTATHYECKON YCTOMYMBOCTH MCCJIELYEeMOIO
IIM. Ilpyu npuiiokeHWH HAWJECHHBIX KPUTHYECKUX cuil B y3nax 3, 7, 9 IIM,
HauOOJIbIIINE MPOTUOBI PJIEMEHTOB MMOKa3aHbl Ha pucyHke 4a. [Ipu nobGaBrneHun k
BBIIIEYKA3aHHBIM CHJIaM TOPU30HTAIbHON KPUTUUYECKOW CHIIbI, COBHAAAIOLICH C
HarpaBjeHUEM ocu OZ, Ha pucyHKe 40 Moka3zaHbl MaKCUMAJIbHBIE TPOTHObI
3BEHhEB B KBa3ucTaTuueckom nonoxenun [IM. Ha »stux rpadukax mo
TOPU30HTAJIM IPUBEACHO YUCJIO MIAr0B MO JITTMHE 3BEHBEB (Il paBEH OTHOLICHUIO
JUTMHBI 3B€HBEB K YMCITY IIaroB), a 0 BEPTUKAIHA — IPOTUOBI.

w*10° w*10°
07 1
T =—"—"-"—"— 08
05
04 — 0.6 ——
X
03 = 04
02 — N
L= >4 3 0.2 X
. ~__— ~_ 1
. = I=k*dl o Fkd
1.4 7 1013 16 19 22 25 28 31 34 37 40 1.4 7 1013 16 19 22 25 28 31 34 37 40
—w(13) ——w(23})) w(3,3,) w(4,3,) —w(13] ——w(23] w(33]
—w(5,3)) —w(6,3,) ——w(7,3j) —w(8,3,) w 4,3,]% —w 5,3,]% —_—w 6,3,]2
w(9,3,) w(103)  w(11.3)  w(123]) —wirsh, ——wigs). wios).
w(133) — w(t43) wiss) wii43) v12s)
a) 6)
w(1,3,)),...,w(14,3,j)) — mnporuObl 31eMeHTOB (MEPBBIA HHICKC — HOMEp

AJIEMEHTA, BTOPOM — HOMEP YIPYIUX MEPEMELIEHUN, TPETUHW-HOMEP ITOJIOKEHUMN
[IM);dl - 1rar mo myvHe 31meMenTa; K - YUCITo MajIbIX OTPE3KOB 110 AIHHE dieMenTa .
Pucynox 4 — [Iporu6si snementos [IM

4. JImnamuueckoe HJIC IIM. B mnpennaraemoii pabote MOIEIUPOBAHO
muHamuaeckoe HJ[C TIM ¢ pa3audHbIMEU CTEIICHSIMU CBOOOIBI.

Pa3paboTtanbl emuHbIE METOIWYECKUE OCHOBBI, aJTOPUTM, KOMIUIEKC
BBIYHCIUTEIBHBIX O00BEKTHO-OPUEHTUPOBAHHBIX MAKETOB MPUKIAJAHBIX MPOrpaMMm
JUIsL MCCIIEIOBAaHUs JIMHAMUKHU yrpyro-gedopmupyemoro [IM mnpu nelictBun
PA3JIUYHBIX CHUJL.

Hns pemenuss 3amaun  auHamuyeckoro HJIC IIM npumensiercss meton
Heromapka [13,14,17]:

[sJu}.. =R}, (7)
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rie RO}, = {F"®O}[Mb }+[C, fib 1+ {F O} {F"®)} - spdexnpras narpysxa;
[s]=a,[M]+a]lc,]+[K] - sdbdexTuBHas marpuna xectkoctu; {F."(t)} - BHemHHe
JIMHAMUYECKHE CHIBI, {FY(t)} - y3moBele cuibl uHepmum, {FU(t)} -
JIOTONHUTENBHBIE Y3JI0Bble CHNbL, [C,| - BHyTpeHHee TpeHHE B MaTepuale,
ompenensemoe o Perero; [K]- MaTpuila >KECTKOCTH CHCTEMBI C y4ETOM BHIA
KMHEMATHYECKUX IIap MEXaHH3MOB; KOO(QMUIMEHTH a,,a, 3aBUCAT OT INAra Io

BPEMEHU At U ONPEAENAIOTCS MO BBIYUCIUTEIBHOMY 3KCIHEPUMEHTY IO JIBYM
3HaYEHUsIM KO3((HULMEHTOB AeMI(pUPOBAHUS, OTHOCALUIMMCS K JBYM HU3LIUM
yacToTaM KojieOaHui MexaHu3MoB; Kodduiments! {b, },{b, } sBIsIoTCS NTMHEHHON

KOMOHMHAIIMEH BEKTOPOB YNPYTUX U KHHEMATHYECKHUX MEepPEeMEIeHUH, CKOPOCTEH U
YCKOPEHHI, MOJIYYEHHBIX B NPEAbIAYIIMX MIarax HHTErpupoBaHus. Bbuioop
ONTUMAJBHOIO Iara 1O BPEMEHW IMPU BBIYUCICHUNA 3HAYEHUM YHPYTUX
nepeMelmenuii {U |} y3JI0B B MOMEHT BpPEMEHHM t+At INPOU3BOAUTCSA IIyTEM

YUCJIEHHOTO JKCIIEPUMEHTa U O0ECHeurMBaeT Y4YeT BCEX IIMKOBBIX YacTeil
NEPEMEHHBIX HArpy30K MW 00€CIeYrMBaeT YCTOMYMBOCTh BBIYHCIUTEIBLHOTO
npouecca [13,14,17].

Jns mpoBepku 3¢ dexkTuBHOCTH MeToa Hplomapka Bce MOJIyYeHHBIE BBIIIE
(bopMysbl CHCTEMATH3UPOBAHBl B MOCIEAOBATENBHBIA aAITOPUTM, COCTaBJICHBI
NPUKIAHBIE NpPOrpaMMbl  JUId  ucciaegoBaHus auHamudeckoro HJIC wm
peanusoBanbl Ha [IOBM s MHOroxkontypHoro IIM co MHOTMMH CTENEHSAMU
CBOOOJIBI C €CTECTBEHHOW pa30MBKON Ha 14 cTep:kHEBBIC 2JIeMEHTHI ¢ 13 - y3mamu
(pucynok 3). Ha Bcex cOweHEHUSX MMEIOTCS TOJBKO IIAPHUPHBIE COCTUHEHUS.
M3ydeHbl N3MEHEHHS] MAaKCUMAJIbHBIX 3HAYECHUW YIPYTUX AWHAMUYECKHUX YCUIIUH,
[IEPEMELICHNM, HANIPSDKEHUM B CEYEHUSIX DJIEMEHTOB MAHUITYJISATOPA MPU JCHCTBUU
paznmuunbix cwi. [IpoananusupoBano HJIC wucciemyemoro maHumynsitopa Mpu
NOJHOM €ro (yHKUMOHMPOBAHUM [UIsl JIPYTMX BapUaHTaX HarpyXeHus Hu
KMHEMAaTHYECKUX IIapaMeTPOB.

Pesyabrarbel pacuera aumHammveckoro HJ/IC wuccaepyemoro IIM. Ha
pUCYHKax 5-7 moKa3aHbl U3MEHEHUS YIPYTUX NIEPEMEILICHUM, BHYyTPEHHUX YCHIINM,
HanpsbkeHut [IM  mpu [elcTBUHM  COCPENOTOYEHHBIX CHJ, IPUIOKEHHBIX
BEPTUKAIBLHO BHU3 B y3i1ax 3,7,9.

—sigm(1,1,)) 100 —taux(1,2,j)
—sigm(2,1,)) —taux(2,2,j)

sigm(3,1.,]) 80 taux(3,2,))

sigm(4,1,)) 60 taux(4,2,)
60 —sigm(5,1,)) 40 —taux(5,2,j)
— sigm(6,1,) 20 ——taux(6,2,])
——sigm(7,1,)) | —taux(7,2,))

—sigm(8,1,) & —taux(8,2,)
20 ! A\ /\ /A )\ A \ sigm(9,1,) -2 :\\‘\//4\\7/10@/16\)1\97?2@8 \75:7\4@46/29 taux(9,2,))
sigm(10,1,] -4 | { \ taux(10,2,]

O_A\ w/ AR SCA ) | sgmaa IIAYAVA/RAVA/ATAYA Ewerwy
L % 7 101316102025 2831 345740 4346 X0 sigm(12,1, 80 VY v VAV VY taux(12,2,]
sigm(13,1,j taux(13,2,j

sigm(14,1,] -100 taux(14,2 ]

100

80

40

o

o

-20
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HanpsixkeHust B y3J10BbIX CEYEHUSAX FJIEMEHTOB: HOPMAJIbHbIE HAMPSKEHUS (a);
KacaTeabHble HanpsikeHus (0).

Pucynok 5 — HopmasbHble U KacaTelIbHbIC HAIIPSKEHUS B DJIEMEHTaX
[IM oT aefcTBHUS COCPETOTOYCHHBIX CHII, TPUIIOKEHHBIX BEPTUKATIBLHO
BHM3 B y31ax 3, 7,9

12 —u1)p 0,08 — VL@
1 o iigaj)n 0,06 VA \/\ '\/\ - SE&{),
U11(19,j) 0,04 (l\/\ / / \ / \ U11(21,]

J

08 —U11(25,)) 002 ( \ /( \\ ! | A | —un1r;
1\25 [59 73‘ 97 1{211454159 143217 #41264;289 :BES;:;

——U11(33,j
0,6 (33,

—U11(37,)) 0
0.4 /\ —U11(43,))

—— U11(31,)) ' ( \ |
U11(51,]

, \// \/ ’\ uL1(49) :E'Zj v ( ‘ ’ ‘ ’ ]
°‘2’UL/ \/ \/ \ e | ool AN AL AL TAL i

0 U11(67,)) U11(69,]
1 25 49 73 97 121145169 193217 241 265 289 i -0,08 U11(75)

U11(73,))
a) 0)
Ynpyrue nepemMenieHus B y3nax 1-13: B mpogosHOM HanpaBJIeHUU OCU
CTEp>KHS (2); B IOMIEPEYHOM HAPABJICHUH OCU CTEPKHS (0).
PucyHnok 6 — I3MeHeHne ynpyrux y3JI0BbIX IEpeMEIeHn B dsiemenTax [IM
OT JIEUCTBUS COCPENOTOUYECHHBIX BEPTUKAIBHBIX CHII B y311ax 3, 7, 9

— fse(1,1,) 10 —fse(1,2))
—fse(2,1,) —fse(2,2))

=g | e O | o
e\ fﬁ\,”ﬁ \,‘ e A AN AN
| \ ‘ / — fse(6,1,) \/ U N U U U —fse(6.2))

/
\ / ’ —fse(7,1,) —fse(7,2,)

— fse(8,1,)) ——fse(8,2)))
L @’ 49\ ]3 97/ 121 1715 169 19 /7 241 26 fse(11,1,j)

\

/\ ﬁ fse(9,1,) 75\19%3 (97 e, Tu5 (69 193 21V 741 268 289 fse(9,2,)

| e CUATVATTALY | s

fse(11,2,]

-2 5 fse(12,1,)) V\ /\/ \/\ /V \/\ /\/ \/\ / fseElZ‘Z,ﬁ

fse(13,1,)) \Y \ Y v fse(13,2,j)

fse(14,1,)) fse(14,2,j)

a) 0)
BHyTpeHHHE ycunus B y3J0BbIX ceueHUsAX 1eMeHTOB [11IM: B HauanbHBIX

ceueHusx (a),(0).
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IS

N

<}

b » A v o v o ®
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Pucynok 7 — BHyTpeHHHE yCUIMs B IONIEPEYHBIX CEUCHUAX 31eMeHTOB [IM
OT IEUCTBUS COCPENOTOUYEHHBIX BEPTUKAIBHBIX CHJI B y3Jax 3, 7, 9

OnpeneneHbl  MakCHUMAJIbHBIE  3HAYEHUs  YOPYIMX [EpEMEIEHUH U
BHYTPEHHHUX YCHJIMW B MPOU3BOJIBHBIX C€YEHUAX 3eMeHToB [IM mpu ero nosHom
(GYHKIIMOHUPOBAHUU.

[Ipy  NONMOJHHUTENBHOM  NPUIOKEHHMM K 3THUM  CHJIaM  BHEIIHEH
COCPEIOTOYEHHON MONEPEYHON CHUJIbl, B HAMpPABICHHH OCU Z B y3lie 4, CHIBHO
M3MEHUTHCS BEJIUMYMHBI YNPYTHX MEPEMEIeHU B 3TOM Y3Jie B HallpaBJICHUU
MPUWIOKEHHON CHUJIBI, B OCTAJIbHBIX y3JaX H3MEHEHUE YIPYTUX MepeMelleHUun
HE3HAUUTEIbHOE. 3aMETHOE YMEHBILIEHHUE MPOUCXOIUT B 3HAYECHUU KPYTALIETO
MOMEHTa B 3-M 3JIEMEHTE, M3ruOaroniero MOMEHTa M MOMNEepeyHOl Cuibl B 6-M
AJIEMEHTE.
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Hapsny ¢ BepTUKaIbHBIMU COCPEAOTOYEHHBIMU CHIJIAMH, MPUJIOKEHHBIMU B
y3nax 3,7,9, ydeT Cui MHEpPIUU BO BCEX y3JIaX B CBSI3U C OOJBIIUM 3HAYECHUEM
COCPEIOTOYEHHBIX CHJI TMPUBOJIUT K HE3HAUUTEIbHBIM H3MEHEHUSIM SJIEMEHTOB
ynpyroro HJIC ITM.

VYBenMUeHUE YIJI0BOM CKOPOCTH BeAylux 3BeHbeB 1,12,13 Ha mopsmokx
MPUBOJUT K MPOIMOPIMOHATBHOMY U3MEHEHUIO BCEX YIIPYTUX MNEPEMENICHUN.

5. JAunnamuueckoe HIAC IIM ¢ yyerom cHJl M MOMEHTOB TPeHHSl B
knHemMaTudeckux napax. [Ipu aunammnueckom H/IC ynpyrux [IM yuuTeiBaeTcs
Tpenue B popmyie (7):

[S ]{U }t+At = {RSmm(t )}’ (8)

rie  Ry,,(1)j={F, ()} + Mo, b+ [Clbn } + {(0)}+ {G(0)}+ 1F,, (1)j+ M, (1)) -

3¢ deKkTUBHAs Harpy3Ka JUisi MOMEHTa BPEMEHH t+At C YYETOM CHJI U MOMEHTOB
TpEeHHUA {Fmp I3 {'V'mp { B KHHEMAaTHYECKUX Iapax.

CocraBneHa mnpHKIaAHAas M[porpaMMa ¢ IOMOIIBIO  pa3pabOTaHHOrO
anroput™Ma wuccienopanus auHamudeckoro HJIC IIM ¢ yderom cuim TpeHus B
KMHEMAaTHUYECKUX Napax.

Pesynbrarel pacuera auHamudeckoro HJ/IC wuccaexyemoro IIM ¢
TPEHUsIMM B KHHeMaTH4ecKuX mapax. Ha pucynke 8 moka3zaHO M3MEHEHUE
YOPYTUX Y3JIOBBIX IepeMemniennii [IM, Hecylne cTaTudeckrue Harpy3k B y3Jax
3,79 u npu yuyere MOMEHTa TpPEHHUS B 3-M y3Ji€ B HampaBlieHHMH ocu OZ . Llenb
aHajgu3a 3aKJI0YaeTCsl B ONPEACIICHUM PACHpEAEICHUsT BEIUYUHBI YIPYTUX
NepeMENICHU B 3aBUCMMOCTH OT MOMEHTAa TPEHUS. 3HAYUTENbHOE BIIUSHUE
MOMEHTA TPEHUSI Ha yIPYrue NepeMeleHnst Ha0I0Jat0TCsl OTHOCUTENBHO OCH QY
HO HE3HAYUTENIbHBIEC B OCTAIbHBIX HAPABIICHUSIX.

1,2 - EISJ; 0,08 — Ut@3,)
Ty .

1 utasp) | 0% vy /\\JA A {\)/\ 73&?;,)])

os Ut19.))|| | o04 'r \\ \%( \ (/ \‘ U / \ ut(21,))
: —Ut(25,)) , N ARy

o8 —u@E|| | 0% ( 1 & 1 1L\(/4 14\ | an i iﬁiﬁ

' —Ut(37,) 0 | ! | —Ut39,)

0,41 —Ut(43,)) 27, ‘53 7+ 105 ‘131 147 183 |209 2#35 261‘287 —Ut5,)

“‘: Ut(49,)) 0.02 v ,\( ’ ‘ ’ ‘ ’ ‘ Ut(51,j)

0,2 +-\ Ut(55,j) -0,04 1 - Ut(57.j)

wery| | 1 N IAL AT A e

0 Ut(67,)) ' v N Ut(69,))

1 25 49 73 97 121145169193 217241 265289 utza|| | 008 s,

a) 0)

VYnpyrue nepemenieHus B y3iax 1-13: B mpogoisHOM HanpaBJI€eHUU OCU
CTEp>KH4 (a); B TONEPEYHOM HAMpPABJICHUH OCU CTEPKHSA (0).
Pucynok 8 — I3MeHeHue ynpyrux y3JIoBbIX NepeMenieHnil B anementax [IM
OT IEVCTBUS BEPTUKAIBHBIX CUJI B y371ax 3, 7, 9 1 MOMEHTa TpEHUS B 3-M y3JIe

[Ipu yuyere MOMEHTa TPEHHUS B 3-M y3JI€ 3aMETHOE U3MEHEHUE MPOUCXOIUT B
3HAYEHUSIX BEJTMYUH KPYTAIIUX U U3THOAIOIIMX MOMEHTOB U MOTEPEYHbIX CHIIL.
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IIpn ydere MOMEHTa TpeHUs HapsAay C CUIaMHd HMHEpUUMHA U
COCPEOTOYEHHBIMH CHUJIAMH, HANpPABICHHBIMU BHHU3, B CBS3H C OOJBIIUMH
3HAYEHUSMH COCPEIOTOUYCHHBIX CUJI BIUSHHUE TPEHUE HEZHAUYUTEIIBHOE.

[Ipn ydere cwil MHEpUMM U CWJI TPEHUS B KMHEMATHYECKHUX ITapax CIEIyeT
UMETh B BUIY, 4TO JUIA PEIICHUS 3a/1a4 JUHAMUYECKOTO aHAIN3A MPEATIOIaracTcs
UCIOJIb30BaHUE YUCIEHHBIX METOAOB. [Ipn pa3paboTke anropuTMOB BBIYHMCICHUI
HEOOXOAMMO YUUTBIBATh OCOOEHHOCTH IOIIATOBBIX MPOLELYpP UHTEIPUPOBAHUS U
TpeOOBaHUs 00ECIIEUEHUsI YCTONUUBOCTH BBIYUCIICHUS.

BeiBoabl. Ha ocHoBe pa3paboTaHHONW METOAUKM AaHAIUTHYECKOIO U
YUCJIIEHHOTO  HCCJIENOBAaHUS KHUHEMAaTHKH, pa3padOTaHHOrO alropurMa |
nporpammel  [21], ompexaeneHbl Tpaekropuu Todyek I[IM ¢ mapHUpHBIM
COCAMHEHNEM 3BEHBEB JUIS 3aJaHHBIX 3aKOHOB [BH)KCHHUS BEIYIINX 3BECHBEB.
[TocTpoeHnbl rpa@uku M3MEHEHHS] HUCKOMBIX (DYHKIMH U TpaekTopuu Touek 1IM co
MHOTMMH CTENEHSMH CBOOOJbI B 3aBHUCHUMOCTH OT BpeMeHH. C NpUMEHEHUEM
3¢ (PEKTUBHOTO MAIIMHHO-OPUEHTUPOBAHHOTO HTEPALIMOHHOTO MeToAa YHKep-
JenaBut-XapTeHOepra ¢ miecTblo mnapamerpamu u [aycca-3eiigens BepxHel
penakcaimu  [14,23] OCYIIECTBIEH MCYEPIBIBAIOIINM  aHAlW3 KUHEMATUKHU
HCCIIEyEMOTO IIPOCTPAHCTBEHHOTO MEXaHHU3Ma Cc BpallaTeIbHBIMU
KMHEMAaTUYECKUMH [1apaMH.

Pa3pabotanHplii  anropuT™ W mOporpamma Uil HCCIEAYeMOro
IIPOCTPAHCTBEHHOI'0 MEXaHM3Ma JaJld BECbMa XOPOIUME pPE3yibTaTbl, U
ITIOKA3bIBAECT IPUMEHUMOCTH 3TOT0 METOJAA I PElIeHUs Upokoro kiacca [IM ¢
IIPOM3BOJIBHBIM YHCJIOM KOHTYPOB M IIPOU3BOJIBHBIM PACIIOJIOKEHUEM 3BEHBEB C
paznuunbiMu KI1.

C npomompro MKD nOpoBOoOHTCS ~ KOMIBIOTEPHOE  MOJAEIHMPOBAHUE
KBa3UCTATUKH, ycToHuuBOCTH yrpyroro [IM c BpamarensubiMu KII. Pazpaboran
CUCTEMHBIM  MOAXOX  CO3JAaHHUSI  TEOPETUYECKOW  OCHOBBI  MEXAHUKO-
MaremaTuyeckor moaenu kBazucraruueckoro HJC 1M, ynpyroil yCTOHYMBOCTH,
pa3paboTaH  aJrOpPUTM U COCTABIEH TMAKET MPUKIAIHBIX MPOrpaMm,
o0OecreynBarole Mo KOMIUIEKCHOMY HCCJIEAOBAHHUIO YIPYroil yCTOMYMBOCTH,
kBazucratnueckoro HJC IIM ¢  ynopyrumMud W T€OMETPUUYECKUMU
XapaKTEpUCTUKAMHM, MOJBEPKEHHBIX PA3JIMYHBIM CTATUYECKUM U AUHAMHYECKUM
Harpy3kaM. OHM IO3BOJISIFOT NPOU3BECTH IOJHBIA KOJIMYECTBEHHBIA aHAIM3
KPUTUYECKUX CHUJI, 3aKOHOMEPHOCTEN paCHpEAEIICHUs TIEPEMELIEHNM, HATIPSHKEHUN
B TOYKax JIOOBIX MPOCTPAHCTBEHHBIX JBYXY3JIOBBIX CTEPKHEBBIX PaCUYETHBIX
3JEMEHTOB u3ydaemoro I[IM.

[IpoBenena mnoapoOHasi AeTaiu3alsi BCEX HJTANOB BBIYMCICHUM IS
MOJIyYeHHUs] 3HAUYEHMM HCKOMBIX BEJIMYMH MYTEeM pealu3aluu pa3paboTaHHBIX
MIPOTPAMMHBIX  CPEACTB IO ucciaenoBannio auHamuueckoro HJIC IIM.
Pa3paboTanHbpie aJIropuTMbl W TMPOTPAMMBI MO3BOJSIOT MPOU3ZBECTH MOJIHBIN
KOJINYECTBEHHBIN aHaIW3 JWHAMUYECKUX YCWIMM, HaNpsOHKEHUW, BbIABUTH
HanOoJiee Harpy>KeHHbIE 3BEHbsl, Hauxyaume mnojoxenus [IM c paznuyHbIMU
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KMHEMAaTHYECKUMHU Iapamu, r€OMETPUYECKUMHU " buznyecKkuMu
XapaKTepUCTUKAMH.

Paspaborana Meroauueckas ocHoBa auHammuueckoro HJIC  ympyro-
nedopmupyemoro [IM mpu cTaTuyeckoM U JUHAMHYECKOM Harpy>KeHUU C YIETOM
TpeHUs B KuUHeMarnyecknx napax. C MOMOIIBIO CO3JaHHOTO HPOrPaMMHOIO
IPOJAYKTAa YHCICHHBIM METOJOM MEXaHHKH, MAaTEMaTUKH, KOMIIBIOTEPHOTO
MOJICJINPOBAHUS IPOBEACH KOMIUIEKCHBIM aHanu3 [IM ¢ yderoM TpeHus B
KMHEMAaTUYECKUX I1apax. Y CTaHOBJIEHO, 4yTO TpeHusd B y3unax IIM mo pasHomy
Bnmuger Ha HJC ynpyrux IIM: npu 3HauyuMTENbHOW BEJNMYHMHE BHEIIHHUX
COCpENOTOYEHHBIX Ccwi, BiausHue cwil mHepuuu Ha HJIC IIM He3HaumrtenbHOE,
a¢ ekt HabmonaeTcsl TOIBKO MPU OTAECTFHOM COBMECTHOM MPHIIOKEHUN TPEHHUS B
y3JIax ¥ CHAJI MHEPLIMH; B 3aBUCUMOCTH OT HaIIPaBJICHUs BHEIIHUX CHJI U CKOPOCTEN
3BeHbeB [IM BenmMuuMHBI YNpyrux IE€PEMEIICHHUM, HAINpsKEHWM, BHYTPEHHHX
YCUJINH YBEJIUYUBAKOTCSA WIHA IPOUCXOIUT YMEHBIIECHUE X 3HAYCHUM.
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KoJiKkTik JJOrucTHKA KOHe ABHANUSJIBIK KAyilci3aik
TpaHcnopTHas JIOTHCTHKA U aBUALIMOHHAA 0€30I1aCHOCTh
Transport logistics and aviation safety

YK 656
Acwinoexosa U.JK., m.2.x., npogeccop
Konaxoai 3.E., m.2.K., accoy. npogheccop
Omezenosa b.C., macucmp

KBIBMETTIK ’KAHI'BIPTY ’KOHE TEXHUKAJIBIK
JIOTUCTUKAHBDBI ' KAB/IBIKTAY

Tycinikreme

byriari tagga Kazakcran PecnyOnaukachlHBIH HETI3T1 €PEKILIENIri OoJbI
TaObLIAThIH T€0CasiCH OpHAJIACKAH JKEpIH Naijanana oTeIphin, "bateic KeiTail —
bateic Eypona" OaFbITBIHBIH XaJbIKApajblK TPAaH3UTTIK [QJI31HIH KOJIKTIK-
JIOTUCTUKAJBIK XKYHECIHIH OTKI3y KaOlJIeTIH KEHENUTY/1e MaHbI3bI 30p.

Kazipri Tapga jgorucTuka aniblHIa ©T€ MaHbI3/IBI MIHAETTEp Oap oJap:
KBI3METTEPJIIH Oocekere KaOUISTTUIIH, KOJDKETIMIUITIH KaMTaMmachl3 €Ty,
OTKI3y  KaOlmeTiH  apTThIpy, TapThUIBICTBIH  TEME-TEeHCI3MIriH  KOI0,
JIOTUCTUKAJIBIK OPTAJIBIKTApAbIH HWHTETpAIMsJIaHFaH >KYHECIH jkacay IKoHe
aKmapaTThIK KOJIJay KepceTylll KamTamachli3 ery. Kazakcranpa JOTrMCTHKara
HIBIFBIHAAD ©TE KOIl, JaMblFaH eJJepleri IIbIFbIHAAPABIH JEHICHIHEH achlI
Tyceai. JKaHa SKOHOMHUKAHBIH JIOTUCTHUKAJBIK TajanTapblHA THUIMAl KbI3MET
KOpCETEe aJlaThlH, SKOHOMHUKA JaMYybIHBIH CEpIIiHI »OHE KOJIK XYHEeCiHIH
JlaMybIH TaJjlal eTel

Ty#in ce3aep: JIOTHCTHKA,  KAaHA TEXHOJOTHUANAP,  JIOTUCTUKAJIBIK
OpTAaJIBIKTAP.

AHHOTAIUA

CeronHsi, UCIOJIb3ysd CBOE OCHOBHOE MPEUMYIIECTBO — T'€OMOJIUTUYECKOE
MecTo pacnoyioxkenusi, Pecnybnuka KaszaxcTtaH MOXET COCPENOTOYMTHCS Ha
pacCUIMPEHUH MPOIMYCKHONW CMOCOOHOCTH TPAHCIOPHO-JTOTUCTHYECKOM CHCTEMBI
Ha HaNpaBJICHUU MEXKAYHAPOJAHOTO TPAaH3UTHOTO Kopuaopa «3amaanbiii Kurai
— 3anagHas EBponay.

Celtuac mepej JIOTUCTUKOM CTOST OYEHb Ba)KHbIE 3ajaud — OO0ECIEUYUTh
JOCTYITHOCTh M KOHKYPEHTOCHOCOOHOCTH YCJIYT, YBEJIUYUTH MPOMYCKHYIO
CIIOCOOHOCTh,  JIMKBUAUPOBATH AUCIPONOPIIUU, CO37aTh HHTETPUPOBAHHYIO
CUCTEMY JIOTUCTHYECKHUX IEHTPOB U  oOecneunTh HUHGOPMAIMOHHYIO
noaaepkky. Pacxonel Ha noructuky B KazaxcraHe Oo4eHb BEJIIMKH U BO MHOTO
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pa3 ImpeBBIIAIOT YPOBEHb PACXO0B B PA3BUTHIX CTpaHax. [[nHammuka pa3BuUTHA
PKOHOMUKH TpeOyeT 3BOJIOLHNH TPAHCIOPTHON CHUCTEMBI, KOTopas 3¢(PeKTUBHO
CMOXET 00CTy)KMBATh JIOTUCTUYECKUE TPEOOBAHUS HOBOW 3KOHOMHUKH.

KiarouyeBbie c¢j10Ba: JOTMCTHKA, HOBBIE TEXHOJOTHHU, JIOTUCTUYECKHE
LEHTPHI.

Annotation

Today, using its basic advantage - a geopolitical place of location, the
Republic of Kazakhstan can concentrate on the expansion of carrying capacity
of the transport logistic system directed to the international transit corridor from
"Western China to Western Europe" .

Now logistics faces very important tasks - to provide availability and
services competitiveness, to increase a carrying capacity, liquidate
disproportions, create the integrated system of logistic centers and to provide
the information support. The logistics charges in Kazakhstan are very big and
they exceed the level of charges many times as compared to the developed
countries. The dynamics of economy development requires the transport system
evolution that will be able to serve the logistic requirements of new economy
effectively.

Key words: logistics, new technologies, logistic centers.

byriari xyni, Ka3zakcranHblH TeorpadusaiablK KaraabiHa OaiijaHBICTHI
KeHOIp MYMKIHAIKTED XOHE JIOTHUCTUKA apTHIKIIBUIBIKTapbl Oap. PecmyOnnka
aymarbiHAa Oec XaJbIKapaJiblK TPAH3UTTIK MapuIpyTTap XoHe OipHeme ipi
KyObIpiap eTeil. KasakCTaHHBIH JIOTUCTUKAJIBIK KbI3METTEP/Al JaMbITy YILIH
KoCchIMIlIa MYMKiHIIri Oosibin pecMu Kenen opareiabiH (KO) aIlIbLTYBI,
KpiTalimMen 1miki >kep HieKapaHblH KeHeWTinyl Eypomara Tikeneil xon canyra
MYMKIiHJIK Oepeni.

KenTeren ykimMerrepie SKOHOMHUKAJBIK JaMyIbl BIHTATAHABIPY HETI3Ti
(dakTop OOJBIN TAOBUIATHIHABIKTAH, JIOTUCTUKAHBI JaMbITy OOWBIHINA IIapayiap
Kyprizeni.  Tayapmap  AypbiC  JIOTHUCTHKANBIK  TOciare  OailIaHBICTHI
XKeTkizineTinaikTeH KaszakcTanra KeJeTiH )KOHE JKOHEJITUNHETIH OapiblK KYK,
JOTUCTUKAJIBIK JKYyilere OarblHAJbl. YJIKEH ayMaKThl aiblll kaTkaH KaszakcrtaH
yuIiH xoHe 60acka na TM/I enmepiMeH THIFBI3 OailaHbIC MaKCaThIHIA JIOTHCTHKA
cajachl alTapJbIKTall O©HEPKACITITIK CEPITITICKE 9cep €Tyl MYMKIiH.

Eypomagarsl 5KOHOMHKAIBIK JaMbIFaH €JIEep/IiH TOKipuOecin Kadbuiaayaa,
KazakcTan kaHa jkoHE KOJIJITAaHBICTAFbl KOJIIK KOMIAHUSJIAPBIHBIH JTOTUCTUKAIBIK
KbI3MET TYpJEpIH YHpEHyre ThIpbICYIa. ¥3aK KAIIbIKTBIKKA HEMece eJJIiH
KETMEUTIH aiiMaKTapblHa TachbIMajjaraH Ke3Je JIOTUCTHKA KyheciMeH
TackIMaJilay MaHBI3ABl POJ aTKapaabl. Tarbl Oip MaHBI3ABI (akTop - OV
KazakcTaHHbIH K6JIIK KOMIAHUSJIAPBIHBIH AKCHOPTTHIK KbI3METTEP1 YILIIH OHBIH
ayMarbl apKbUIbl TPAH3UTTIK JKYK TachkIMaljayla JOTHCTHUKAHBIH OPHBI 30p.
JlorucTukaHblH epekuie pesl - SKOHOMHUKAJarbl MHBECTULHUSUIBIK MPOLECTEPl
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icke kocaznel. lllerennmik WHBeCTOpJAp JOTHCTUKANBIK XYHEIEpIiH ITaMbITyFa
KoHUT Oeisie oThIpbin, KazakcTanmarbl HHBECTHLHSUIBIK >koOanap OOWBIHIIA
MIeTiM KaObUIIaybl Ke31He SKOHOMHUKaFa TUTI3ETIH dcepi YJIKEeH 00IMaK.

Kazakctanubig Logistic KapTanapsl - aca MaHBI3[IbI 1CTi JKY3€T€ achIpyAbIH,
TaOBICTBI AKOHOMMKAJIBIK JaMYJBIH MaHBI3ABl Kypamaac O0ejiri 0ok
TaObUIaZbl.  byn skocmapiiay Kypasibl - JOTHUCTHUKAJBIK >KYMEHIH KemTereH
OHEPKACINTIK KOMIAHUsIapFa, OapiblK OH (akTtopiapabsl Hazapra Y3aK
Mep3iMJIe MAapKETUHITIK CTpaTerusi OOMBIHINA, Kap>Kbl TYPAKTBUIBIFBIH KYy3€Te
achIpy VIIIH, KIpiCTep MEH IIBIFBICTapFa OoJpKaMIap »acayfa y3aK Mep3iMmre
MYMKIHJIK Oepeai. OHBIH KYpPBUIBIMBI TyTacTail anraHjna Ou3HEC YIIIH, >KEKe
KOMITAHUSIAp YIIIH XOHE MEMJICKETTIK OpraHjapra jkapamJibl OONybl THIC.
MaHbI3bI CBIPTKBI KYpaJibl 00JibII, *kahaHbIK MaHbI3bl Oap >k00a Kana XKibek
XKOJBIH  icke acelpy Oonysl Tmic. On Kazakcran Men Kpitall apachiHAarsl
SKOHOMMKAJIBIK OPINTECTIKTIH »KaHa CaThIChIHA Kellyre MYMKIHIIK Oepel.
ConbiMeH Katap, oin Oykin Eypasus KyYpJibIFbIHBIH KOJIKTiK-JIOTHCTUKAIBIK
JaHAWA(TTBIH ©3repTel.

En Ilpesunenti Hypcynrtan HazapOaeBThiH alTybIHINA, >KOOAHBIH MOHI
ICKEpJIIK JKOHE KOFaMJBIK HETi3/le SKOHOMHUKAJIBIK OPTAJIbIKTap apachiHja
TayapJjapAbl KbUIAaM KOHE CEHIMJII KamMTaMachi3 eTy 0oJibll Ta0buiaasl. JKioek
YKOJIBI - OJ1 TEK MapuIpyT eMec, COHJIaii-aK OaiaHbIC Kyhec.

byriari kyni, Ka3zakcTtan aymarbl apKbUIbl TPaH3UTTIK HETI3T1  YII
OarpITTapbl OOJIBINT MBIHATIAP TAOBLIAIBL:

1. Eypona - (Peceiimen) KbiTaii;

2. Eypona - KpiTaii (eJ1 DKOHOMHKAJIBIK BIHTBIMAKTACTBIK YHBIMBI,
IbIY apkbLibl);

3. Peceii - OprauabIk A3us.

Kazipain e3inge >xkahanabik onemaik oHAIpICTIH 60% >koHE oJeMIiK
caynanbiq 40% xypaiiasl, 9-14% - xxbinbiHa 5-7% neHreiingae, al ChIpTKHI cayaa
OoiibiHIIAa A3us-THIHBIK MYXUT aiMmarbiHaa oprta ecenneH JKIO-HIH ecyiH
KOpCETE/I1.

Kazakcranaa »ykTepai TachiMalilayJJaH TPaH3UT KOJIIK KOMITaHUSJIAPbIHBIH
TyckeH kipictepi mamamed 500 $§ mutH Oonbinm TaObuTanbl, siFHU, Eypomna MeH
A3us apachlHIaFrbl TPAH3UTTIK TACBIMAIBIHBIH KaJIbl HAPBIKTHIH Oip FaHa
MarbI3bIH KYPANIbI.

Epxkin cayna aifmarbl mekapachl apKblJIbl ©TKI3Y MYHKTI - XOProc 0apJiblK
OarpITTap OOWBIHINA TYPAKThl KOJIIK OalJIaHBICTAPBIH >KaKCapTATHIH >KOFAPFbI
TPaH3UTTIK dyjeri 6ap KazakcTaHmarbl €H 1pl KOJIKTIK OpPTaJbIKTapAblH Oipi
oosein Tabwkuanbl. Enain 6ateiceiHga ITC «ContycTik-OHTYCTIK» MIBIFYMEH -
«batpic-1IpIFbIcy» XOproc xaablKapablK Ko1K JQJI131HIH OaFbIThl aca MaHBI3]IbI
Oouibinl TaObLTaABl. TPaHCYIATTHIK KOHTEUHEPIIK TpauK >KoHE JIOTHCTUKAIBIK
KbI3MET KOpCETYyZEe €epeKile Hazap ayJapbuiaTblHbl - Oyi KypbuibiMm PTEZ
«KYpFaK mopT» kobacel OoifpiHma «Xoproc-lIeiFpic  Kakmacel» Jem
0OJKaHAbI.
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byn ennmiH TpaHCKYPJBIKTHIK OHIIPICTIK Ti30€KTEpAEe ©3 OPHBIH AaJblll,
Tayapiap MEH KbI3METTEpAl TPAaHCKYPJBIKTBHIK Tpaduri OyKiJ XaJdblKapasbIK
OHEPKACIMNTIK BIHTBIMAKTACTHIK HHTETPAlMSIaHyFa MYMKIHIIK Oepei.

Kazakctanubiy OipiieckeH XYMBICBIH KeHeHTy Peceli denepanuscbiMeH
A3usa xoHe e Eypomamen OailmaHbIChl HapBIKTHIK JKaraaiiga  Kakchl
altapnbpikTail e3repic okenal. KeHEUTINreH mapk, >KaKCcapThbUIFaH KoJiJap
YIFaiipl JKOHE JOTUCTUKA CajaChIHJAaFbl MAMaHAapAbIH CaHbl ApTThI.

Ocebinaiima, KazakcTan keaik KOMIIAHUSIAPhl apachlHIAFbl 09CEKENIECTIKTE
apTa Tycyze.

Kazakcran OoifbiHIIA TackIMajjayiap HAapbIFbIHAA KOJIK KYypajldapbIHbIH
CaHbl KbUI cCaliblH apThill Keneni. OpuHe, Kaszakctanga aBTOMOOUIIb
KOJIAAPBIHBIH JKaFaailbl o1l KaHaraTTaHapibIK emec. Anaina, ci3 bateic A3us
enepiMeH OIpJIECKEH MXYMBICTBIH KaJbIITACTBIPY KOJAapbl MEH KBI3METTIK
KAHFBIPTY/Ibl XKOHJEY YIIIH KaTThl TAHJAy KEJITIPETIHIH O11yiH13 THIC.

JXKyk TaceiManmay HapbIFBIHBIH ©Cyl MEH AaMybl KazakcTanma Kap>KbLIBIK
KarJalblHa ocep eTeldl, COHJAail-aK oQJIEeMAIK Kap)Kbl apeHajJa pEeHTUHIIH
apTTHIPAJIBI.

Ocplnaiima, OYTiHr1 TaHJAa OJIAapABIH HET13r1 apTHIKIIBUIBIFGL: TaigaaaHy
carachl >KOHE >KOFaphl carajibl KOChUIFAH KYH KBI3METTEp KOPCETy - reocascu
opHanacysl, Kazakcran PecnyOiMKachIHBIH XaJdbIKapalblK TPAH3UTTIK JOJ131H
«barsic Eypona-bateic KpiTall» OarbiThl OOWMBIHINA KyaTbl KOJIKTIK
JOTUCTUKAJBIK )KYHEH1 KEHEHTUTy1HE Ha3ap ayjaapa anachls.

Amaiiga, Kemell — JOTUCTHKANBIK  MH(PPaKyphUIbIM, aliHa  CHSKTBI
KazakcTaHHbIH S5KOHOMUKAJBIK IaMyblHAa KOpiHIC Ta0a/bl. ©OTe MaHbI3Abl MIHJIET
- JIOTUCTHKAJBIK OPTAJbIKTap KEMIeHI JKYHWECIH KYpYy JXOHE aKMmapaTThIK
KOJIIayJlbl KAMTaMacChl3 €Ty, TEHCI3IIKTI KOKFa, QJIEYETIH apTThIPy, KbI3METTIH
KOJDKETIMALIITT MEH Oocekere KaOUICTTUIINH KamMTaMachl3 €Ty YIIIH KaKeTTi.
KazakcTaHHBIH JOTHCTHUKANBIK IIBIFBIHAAPEI ©TE YJIKEH JXOHE KOITETCH peT
JaMBIFaH eNJepAe IIBIFBICTAPIbIH JCHIelWiHe KapaFraHaa KOFapbl OOJIBII
tabsutaabl. Jloructuka yneci KP-ma 11% kypaiiasl, an onmemie odJjieKaiiga
KOFapbl OOJBITT TAaOBUIANBI, OHAIPYMIH ©31HIIK KyHbl 25%, an Kanana wmen
Awmepuka Kypama Ilratrapeiaga 10 % xypaiiasl. bizre 3KOHOMUKABIK 1aMy
JUHAMHUKAChl THIMJII JKaHa HKOHOMHMKAHBIH JIOTUCTUKAIBIK TallalTapblH
OPBIHJIAUTHIH KBI3MET KOPCETYre KaOUIeTTI KOJIK JKYWECiHIH DBOJIOIHUACHI
kaxeT. Kazakcranaa xenen Kok KyHeciH JaMbITy KaKeT - €J1 SKOHOMUKAChIHA
(2) KBI3MET €TeTiH JOTUCTUKANBIK )XYHECIH KYPY KepeK.

JlorucTukanblK cajiaHblH OYTiHT1T Ou3HEeC Mojaenbaepi MeH OuszHec-
yaepicTepJlH KaTaH TajanTapblHa OaiaHbICTBl  KOJIKTIK-JIOTUCTHUKAJBIK
TEXHOJIOTHUSJIAP CaJlaChIHJaFbl MHHOBAIMSIIAP ©3CKTUIITIH KapacThIPy.

On pgoctypiii Jen  aTallaThlH  «aKbUIIbl JIOTUCTHKA» TachIMaJliayibl
KoJilaHaJbl atan alTkanga, ['epmanusiga Jlynuexysimik 6ank LPI (Logistics
Performance Indicator) peiiTunriHAe Oi1piHIIT OPBIH ajajbl, €116 MHHOBAIUSIIBIK
TEXHOJOTHUSITIApAbl €Hr13y ©T€ MaHbI3Abl OOJbIN TaObLIaAbl. ATam aWTKaHaa -
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«aKBUIABD) KAOJBIKTAYy, OHTAWIIBI ally JKOHE KalTapy TYOIpTEKTI KamMTaMachi3
ety Oousbint Tabbanel, o Smart Grid JloructukaceiHa, amiblK JKOHE THIML
JKYHeciHe KeJil, MBIFRIHAap O0ackapy, KOpJIapIblH, COHIAN-aK OHJACY >KoHE
cakTay, TachIMajjay IIBIFRIHAAPBIH a3aiTazsl. Kas3ipri 3aMaHFbl TachkIMalgay
Oackapy *Ky#eciH, eckepe OTbIpbII HaBUTAUSIILIK aepektepal (GPS) OipikTtipy
apKbUIBI KOJIap MEH ayJaHblH XYK Tycipyae Ooc karAalpl ecKepe OThIPHII,
TUIMJII TachIMaJIIayabl >KOocmapiay IIpolleciH KaMmramacel3 eredi. Kypuemi
JKOcrapiay >koHe Oackapy KyHelepiMeH, OCbl KyHelnepal KYNTacTbIpy
PSIglobal (PSI Logistics komnanwusicel) sxkahanasik Supply Chain sxenicin
OHTaMJIaHJbIpaJbl >KoHE OIpiKTipenal, Hazapra KoWMalapJipl OpHAJaCTBIPYIIbI
€CKepe OTBIPHIN, TapaTy, CaThIll aly >KoHE 0eily TachIMalaayAsl YilecTipyal
KepceTel.

Hotmxecinne, xaOnplkTay Ti30€riH MHTETpalMsJIaHFaH >Xylecl peTIHe
KaJbIITAaCThIpaAbl skoHE XKyMbIC icTeiial - sFHu SCM (Supply Chain 6ackapy)
OIpIKTIpY TEXHOJOTHSACHI MEH Ti30€KTI JKETKI3yIiH Oackapy oiicTemecl
aHBIKTAMIbI.

KeiliOip capanmbuiapablH MiKipiHIIE, Ka3ipri 3aMaHFbl JIOTHUCTUKAJIBIK
MPOLIECTEP TYPFBICBIHAH aKMapaTThIK TexHodorusuiap 90% xone 10% -b1 Fana
KaJIFaH TIKeJIeH >KYK OOJbIn TaOblIagbl, OWTKEHI akmapaT cajlachIHIaFrbl
3aMaHayd MHHOBAIUSIIBIK )KYHECIH €Hr13y MaHbI3/bl OO0JIbIN TaObLIaAbl. Alaiiia,
HapbIKTa KONTETeH KOMITAHUsJIAp, 1C XKY31He, Oy MHHOBAIMSIIBIK aKMmapaTThIK
xynenep (kemikre GPS / T'JIOHACC cencopnap, aBTOMaTTaHIBIPY KeuOip
AJIEMEHTTEP1 XKoHE T.0.) Tek Oenrin Oip AIEMEHTTEPIH OWJarbiAail iCKe achIpy,
OChl MHHOBAITUSJIBIK OHIMHIH JKOFaphl KYHBIH IIAaTaCTBIPAABI JKOHE IKOFApPhI
HKOHOMUKAJIBIK TUIMJIUTIKT1 KOS /1bl, OJIAp/Ibl MaiiaJany THIMCI3 Jel KOpCeTe .

An  eHal, TiKeJeW JKalambl JOTHCTHUKAHBI KaKcapTy YIIIH OTaHIbIK
JOTHCTHUKA MIETEIAIK HMHHOBAIUJIAp OOMBIHIIA BIKITAIIACYBl KaXKET:

1. JKorapel XbUIOamMAblKTBI oOpay. @DpaHOMsAIa OpHAJIACKAH «Savoye»
KOMIIaHUACKI, opama wmamuHanap «E-Jivaro» kypanel. On  Tayapnap
TaChIMaJIJJAaHATBIH JKOUIIKTEp, OapJIBIK OJIIeMIepl YIIIH ecenTeyaep/l OpblHaay
YIIiH apHaJlFaH, COH/Iai-aK KeiiHHeH MOPJICHE/I].

MamvHaHbIH KYMBICHIH JKOFapel OaranaraH «Photobox» koMIaHusChI
aJFaImKel KoMIaHus 00Jael.. HoTmxkecl - eHIMIUTITIHIH 6ciMi, KbI3METKepJIep i
yHEMEy.

2. Typa xyk. ABcTpanusuiblk kKommanus «Quattroliftsy Tex Gip Hemece €Ki
KbI3METKEpJIepAl MaigananaTeliH 4,5 M OuikTikke, 400 Kr JIe#iHri caaMakKTarbl
MapakxilaHbl OHal OOJIIIEKTEeYTe KoHE KYpacThIpyFa 00JIaThIH ko0aanraH 45 cM
mudt enaipal. bys HO31K TayapAbl KbUDKBITY apKbLIbl HIBIFBIHIBI a3alTy YIIIH
KaxeTTi. EKiHII MaHbI3bl (PAKTOP - HET13T1 MIBIFBIHIAAP/IBI a3alTy KOHE KOJIIKTE
YKYMBICIIEH KaMThUIFaHIap/IbIH CaHbIH a3alTy MYMKIHZIT1 OOJIBIN TaObIIabl.
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LU

Cypem-1. Illeinbt macvimanoayza apuaizan apoa

3. DnexkTpoHablK Aekiapanus. On AIeKTPOHIBIK (opmarTa Tayapiiap MeH
KOJIKTI KEACHIIIK peciMliey YIIIH MYMKIHIIK Oepei, anmaparTblK MKoHE
OarjmapiiaManiblK  KemieHl Oousibil  TaObpuiafel. Tayapiapasl IIbIFapy TOPTIOIH
KEACNIETy MYMKIHIIUITT 3JIEKTPOHJBIK OailIaHbIC apHalapbl apKbUIBI KYpe
OTBIPBII, KEACHAIK MHCIEKTOp MEH OpOKEpAiH KYMBICHIH XKEACNIETy OOJIBII
TaObUIAIBI.

EOITY

Cypem-2. Inekmponowt deKknapayuanay

4. Cargo tracking (>kyK KO3FaJILICBIH KaJiaranay) - >ka0JbIKTay Ti30€T1H HeT13T1
NYHKTTEpl apKbUIbl TayapiaplblH ©TylH OHJIaliH OackapyFa MYMKIHAIK Oepeni .
Kykrep Typanbl AyphIC akmapaT aidyFa *oHE OJaH opi ic-Tmapajnap >KOCHapbiHa
TOYJIKTIH Ke3 KeJITeH yaKbIThIH/Ia KayiICi3 JIOTMH YChIHATBIH TYTHIHYIIBI OOJIaIbI.
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Air Cargo Tracking System
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Cypem-3. Kyk Ko3z2anvicbln Kadazanay

5. ChIMCBI3 TEpMHUHAIIAP - KYPBUIFbLIAP JEKJIapalusl MbIFapbUIFaHHAH KEWiH
OipHelle MUHYTTaH KeHlH, JepeKTep Oa3zacblHa JEPEKTEpHAl €Hri3y YIIIH KaxKeT.
by Typanmbl akmapaT yaKbIT JKOFJITIIAd TayapiiapIblH KO3FaIBICKIH KaMTaMachl3
€TiI, J)KYK KO3FAJILICBIH KaJiarajay KepiHICiH Oepei.

Ocpunaiiima, Kazlp MEMJIEKETTIK KOJIK JKOHE JIOTUCTUKAHBI JIaMBITY
OarapiiamMacsl, MEMJIEKETTIK-)KEKEMEHIITIK OpINTECTIK asiChIH]Ia
YUBIMIACTHIPYIIBUIBIK JKOHE Kap>KbUIBIK OAaChIMJIIBUIBIK O0bIN TaObutanbl. Kemik
JIOTUCTUKAChl MHHOBaLMSUIApAbl JAMBITYJla TE€K KeHOip OarbITTapblH KOPCETE/Il.
Ke3 «kenreH nmarmapbic ofeTTe, WMHBECTHIMSUIBIK Oargapiamanapibl  Oachl,
KOMITAaHUSIHBIH ~ TaOBICTBUIBIFBIH ~ KyJaTaabl, Olpak Jgaraapbic  (pakTopiap by
yakbIThl 0osiajibl. COHIIBIKTaH TUIMJIUIINT MEH CanachlH, TajanTapblH KaTaHjaaTy,
YKOHE WHHOBAIIUSIHBI KOTEPY MYHJAM Kardaia Heri3ri MiHAeT OOJbIN Ta0bLIaIbl.
CoHApIKTaH JaFdapbiCc  JKOHE OKOHOMHUKAJBIK CaHKIUsIap [mapTTapbl -
WHHOBAIUsIIap  YIIIH ©T€  BIHFAWJIbI, JKOFapblIarbl TOCULAEp  HETI3IHJE
KazakcTaHHBIH KOJIIKTIK JIOTUCTHKA CalachlH/Ia JKacayFa 00Jiajibl.

Kazakcran PecrnyOnnKachIHBIH JIOTUCTHKAIBIK KOMMOAHUSIAPbIH KYpPY YIIIH
HEri3ri Kejepruiepaid Oipi, Kasipri 3amMaHfbl KOWMa TEepMHUHAJIAPBIHBIH
YKETICTICYIILIIrT OOJIBITT TaObUIaAbl. byriHri Ou3Hec cumarbl KOopiaapabl >KbLITaM
alfHaIBIM JKacam >KOHE Te3 TAalCBIPBICTApAbl OpBIHAAYABl Tamam etemi. Och
TajanTapra cail 60y YIIIiH, JJOTUCTUKABIK JKYHe BIHFAHIIBI 00JTyBI THIC.

Kazipri 3amanfel KoOiiMa KEHICTIKTE€ HETI3T1 TYTBIHYIIBUIAPHI  OOJIBIT
TaObLUIABI:

* OHJIAWH cayJa

* TayapJapabl IUCTPUOBIOTOpIIAP

* JIOTUCTUKAJIBIK KbI3MET KOPCETYIILICD

* OHEPKOCIITIK KOCIOPHIH AP

* TayapJiapAbl OHAIpYyLILIEp.

Ipi aliMaKTBIK TYTHIHY HapbIFbl AJIMAaThl Kajdachl MEH AJMaThl OOJIBICHIHBIH
HApBIKTHIK K631 Oosbim Tadblmazsl. OHBIH yieci Kazakcran PecnyOnukachlHBIH
OeJIIeKk cayIaHbIH JKaIIbl KeJIeMiHiH maMaMeH 45% -bIH Kypaiibl.
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Kazakcran PecmyOnuKachIiHBIH HApPBIFBIHAA JIOTUCTUKANBIK KBI3METTEP/Il
JAMBITY VIIIH THIMII KOJIKTIK-JOTUCTUKAIBIK KYHECl KaXeT XaJbIKapasIbIK
JIOTUCTUKAJIBIK OTIepaTopiap, 6ap 60Iysl Kepek.

Conrnl xbutnapsl Kazakcran PecmyOnukachl YIiH HETi31HEH XajlbIKapasbIK
KOHE YITTBHIK OeJjiek Ti30eKTepiH OeJceHl KEeHEHTy eceOiHeH, ©HIpaeri
JIOTUCTUKAJIBIK KbI3METTEP HAPBIFbIH KEHEUTYTE AKYMBICTAP KOPCETUIII.

Enne TuwiMal JOTHCTHUKANBIK KYMECIH TapaTy Tajladbl ©HEPKOCIINTIK
KOCIMOPBIHJAAPALI  KYMBIC icTeTy Ooibim TaObuiaabl. TycTi MeTautyprus
Kazakcranna xenm MeJiepJe MallldHA jkKacay >KOHE MeETasll, a3bIK-TYJIK OHJEY,
XUMUSJIBIK ~ KOHE MYHAWXUMUSIIBIK, aralll OHJIEy JKOHE LeJUII0JI03a-Karas
OHEPKACIOl canalapbIHBIH CallaibIK KYPBUIBIMBIHIA KomTen Ke3meceni. Kazakcran
Pecnyonukaceiaaarsl ocbingait DHL, UPS, TNT, Panalpina kommanusicel, AsstrA,
STS Logistics oHe 0Oackainap, COHJai-aKk TaHbIMA  XaJIbIKAPaJbIK
KOMITAaHHUSUTAPABIH Ha3apbIH TapTTHI.

Ke3meTkepnep TtyprbicbiHad MyHaail Unilever, Procter & Gamble, conpaii-
aK 1pi XaJbIKapaJbIK KOMIAHWSUIAPIABIH JTUCTPUOBIOTOPIIAPHI  KBI3BIFYIIBLIBIK
tanbITya. Kazakctan PecmyOmMKachIHBIH JTOTUCTHKA HAPBIFBIHBIH OTEPaTOPIIaAphI
YCBIHATBIH KBI3METTEPIH CIEKTPl alTapibIKTail ecTi, acipece ipl OemIiexk cayja
JKeJJepiMeH bIHTBIMAaKTaCThIKTa, KEHEUTUIeTIH Ooaabl. EnjliH 1Kl Ka)KeTTUIIrHEe
KBbI3METKE KYIITI )KOHE JKOFaphl IaMbIFaH JIOTHCTUKAJIBIK calia KaKeT.

KopsIThiHABIIAN Kele, TEXHUKAIBIK KOJ/ay, JKaHApTy, KOCINTIK Aaspiiayabl
KETUIIPY, MIETENIIK WHHOBAIMSAJIAP MEH IIeT eNJEp/iH TOKIpUOeciH maimanaHa
OTBIpHIN, 013 OipiHIm Ke3ekTe KasakcTaHaa JJIOTMCTHKA KaFIaibIH )KaKCapTaThIHBIH
atan ety kepek. byn KaszakcTaH SKOHOMHUKACBIHBIH JaMyblHa OOJallaKTa YJKEeH
30p OH ©3repic JKelell >KOHE JIOTMCTHKA 63 Ke3eriHae, O13111H reorpadusiibiK
OailyIbIK apKachIHAA €NIMI3/1H CapKblJIMAC PECYpPChIHA aliHAIA IbI.
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YK 656
Berikbolova L.B., Altayeva G.O., Makhanova G.K.

MOTIVES FOR AND SUCCESS OF THE MERGER AND
ACQUISITIONS IN THE AIRLINE INDUSTRY WITH THE CASE STUDY
OF THE LUFTHANSA GROUP

TycinikTeme

Makanana aBualusi CanachblHAAFbl CTPATETUSIIBIK KOCBLTY >KOHE CaThIN aly
onepanusIapbIHbIH MaKcaThl MEH TaObICTHI askTanybl Lufthansa Group Herizinzge
3epTTENATreH I alThlIaAbl. 3epTTey €Kl Typal (ha3aaa *KyprizuireH:

bipinmn ¢a3za - CTpaTerusyiblK KOCBUTYy OHE caTblll aly CallaChlHIAFbl
FBUIBIMH 9JIeOMeTTep Ti3iMi KapacTeipbutraH. Exinmn ¢aszanma - Lufthansa Group
TPYNIIACHIHBIH ~ CTPATETUSIIBIK  KOCBUTY JKOHE CaThIll  aly Omepamusiapbl
CYPBITITAJIIBI J)KOHE O1piry MakcaTTapbl MEH ceOenTepl aHbIKTAJIFaH.

XKannbl aBuanManblK OW3HEC calachblHAAa KOMIAHMSUIAPIBIH KOCBUTY MEH
caThlll ajly MPOLECTEPl KapKbl kKoHE OyXTanTepusIbIK TYpPFbIa KOIl 3epTTEIreH.
bipak, cTpaTerusiblk TYpFblia 3epTTEITeH KYMBICTAp CaHbl ©TE a3, aTal aiTKaHa
aBHAIMs CalachlHIA. Bbysl JKYMBIC KapKbUIBIK KOY(PHUIIMSHTTEP/l HETI3re anman,
oye KOMIAHMSJIAPBIHBIH ~ CTPATETHSUIBIK KOCBUTY JKSQHE CaThll aly >KyienepiH
3epTTEreH OOJIBIN TaObLTA/IbI.

Tyitin ce3aep: CTpaTerusiblK KOCBUTy KOHE CaThlll ally IpoIecTepi,
CTpaTerusi, aBUallus cayiachl, CHHEPTHS, Oye KOMIIaHUIIaAPHI.

AHHOTAIUSA
B crarbe npuBencHBl aHAIWM3 W OMNPEICICHUE CTPATETMYECKUX MOTHUBOB U
YCHENIHOTO CIUSHMUS W TIOTJIOIICHHUS HAa TPUMEPE NEATEIIbHOCTH aBUALMOHHOMN
npomebiiienHocTH - Lufthansa Group. MccienoBanue ObUTO ITPOBEICHO B J1Ba dTara:
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Ha mepBom sTame mocne co3maHusi CTPYKTYPhl B COOTBETCTBHHU OOIIMPHOTO
o030pa nHuTepaTyphl, S MOATOTOBUJIA 3aMMMCKYy KOMIIAHUH C TICJIBIO OMPECICHUS
konuuectBa M & A caenok co cTpaTernyeCKUMH MOTUBAMH.

Ha BTopoM »5rame ObTM BBIOpaHBI COOTBETCTBYIOIIHE TPUMEPHI W3
nestenbHocTH aBuakoMmanuu Lufthansa M & A. Jlist 3Toro, ObUIH HCIIOJIE30BaHbI
pa3juYHbIe WCTOYHUKH JUIA OTMpEIC/ieHus OOOCHOBAaHHS IO 3aKITFOYCHHBIX
YCIICTITHBIX CHIETIOK.

CymiecTByeT 3HAYMTETBHOE KOJUYECTBO WCCICIOBAHUIA TIO Pa3IMYHBIM
MotuBaM M & AS Ha ocHOBE (PMHAHCOB M OYXTaJTEPCKOro ydeTa CyOBEeKTOB, B
HEKOTOPBIX TpyJAax ObUIM CHEJaHbl B CTPATETUYCCKUX COOOpaKCHUMU, yUWUTHIBAS
HECKOJLKO MOTHBOB, TIPUBSI3aHHBIC K 3aKITIOYCHHBIM CIICITKAM.

B 3akmrodeHuwe, MaHHOE WCCICIOBAaHUE JaeT HadaJdbHYI0 OCHOBY IS
JTATBHEHIIIETO IMUPOKOTO MUCCIIETOBAHUS CTPATETHUECKUX MTPHUOOPETEHUIA.

KiawueBbie cioBa: ChnusHue W TOIJIONICHUE, MOTJIONICHHUE, CTPATETHs,
CUHEpIusl, aBHAlIMOHHON OTPACIIN.

Annotation

The data concerning the results of the analysis and defining of strategic
motives for successful merger and take-over are given in this article through the
example of the aviation industry activity — The Lufthansa Group. The study had
been conducted in two phases:

During the first phase after the structure creation owing to extensive literature
review, | prepared a memorandum for a company purposely for identifying the
number of M&A deals having strategic motives.

During the second phase, relevant case studies from the Lufthansa’s M&A
activities were chosen. For this purpose, different sources were used to identify the
foundation on concluded successful deals.

Apart from it there is a considerable number of studies on different motives
of M&As based on Finance and Accounting subjects’ consideration, some studies
were carried out for strategic reasons taking into account some motives connected
with concluded deals.

In conclusion, this study provides a preliminary basis for the further broad
research concerning strategic acquisitions.

Key words: merger and take-over, takeover, strategy, synergy, airline
industry.

1. Introduction

1.1 Background

The number of companies operating in the airlines industry is massive, and of
which more than 200 are multinational companies with subsidiaries and partners in
hundred plus countries. The major players in the industry in terms of passengers
carried and capital value are: The United Airlines, American Airlines and
Lufthansa.
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Many of multinationals are using internal and external ways of expanding
business to achieve a growth. Companies initially aiming to grow organically to
develop new markets seem to be facing intense competition as the number of
companies operating at the same industry is high (Lufthansa, 2013). That is why
considering high internal competition in the industry many companies are seeking
for quicker strategy of business expansion to obtain leading positions. This can be
an explanation why Merger and Acquisition (M&A) activities are being the most
used growth strategy in terms of adding new competitiveness as well as new
geographic reaches.

2. Literature Review

2.1 Introduction

Merger and Acquisitions have become an essential part of any company, and
the scale and pace of M&As in the world is remarkable (Brealey, Myers & Allen,
2008).

2.2 Definition of Merger and Acquisitions

Merger is ‘the complete absorption of one company by another, wherein the
acquiring firm retains its identity and the acquired firm ceases to exist as a separate
entity’ (Ross et all, 2008:800). An acquisition is when one company gets a
controlling ownership interest of the target company by purchasing assets like
plant, a division, or entire company (DePamphilis, 2003) (Scott, 2003).

Although the two terms refer to different meanings, they are often used
interchangeably. Words ‘merger’, ‘acquisition’ and ‘takeover’ will be used to refer
to acquisitions in the context of the study.

2.3 Categories of Acquisitions

Acquisitions are classified into horizontal, vertical and conglomerate
according to Brealey, Myers& Allen (2014).

Horizontal acquisition is a deal where acquiring company and targeted one
operate within the same industry. In other words, it is a type that takes place
between two organisations in the same line of the business. Sometimes, before
combination of the two companies they could be considered as competitors.

Vertical acquisition is where two companies operate in different stages of
value chain. Vertical acquisition may involve backward or forward integration
from acquirer side. For example, ‘the buyer moves back toward the source of raw
materials or forward in the direction of ultimate consumer’ (Brealey, Myers, Allen
2014: 805).

Conglomerate merger activities happen in companies, which business lines do
not relate to each other. In other words, this category of acquisitions takes place
with a purpose of corporate diversification in order to minimise risks of acquisition
activities.

2.4 Motives for M&A
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The immediate objective of acquisitions is growth and expansion of the
acquirer’s assets, sales and market share (Sudarsanam, 1995). However, merger
and acquisition activities between companies can be motivated by a variety of
reasons, which may differ for each organization involved in deals (Gomes et al,
2011). Although there is no clear structured way of explaining motives behind
M&As, despite the fact that it has been widely researched in the literature, there
are different subjects which offer different frameworks on motives for M&As.

One possible framework to explain the incidence of mergers is the economic
perspective, which covers monopoly power, economies of scale, scope, relative
transaction costs in markets, and costs of internal organisation (Sudarsanam,
2003). Finance and Management studies offer finance theory and managerial
perspectives, respectively, from which to view merger and acquisition motives. In
addition, there are also industrial organisation literature, which indicates the
motives as achieving market power (Caves, 1989 and Roller et al, 2001), and
strategic views as to look for motives behind M&A activities.

Strategic motives for M&As have developed through the need of market
expansion plan in a short period of time according to Sudarsanam (2003). From a
strategically point one company may be engaged in acquisition procedure due to
the following reasons (Schoenberg, 2003 and Brothers et al, 1998 ):

1) To reach cost - efficiency in operations by bringing companies together-
Combined companies within the same industry usually have many overlaps in
operations, which will lead to rationalisation of inefficient activities or eliminating
inefficiencies. For example, factories that are not being efficient can be closed or
diminished, and distribution channels can be combined as to arrive to cost-
effective methods of doing business. Furthermore, there will be an opportunity to
decrease supply chain costs as buying volumes might increase from the supplier
due to the greater scale of the combined operations. In addition, companies might
be able to increase their bargaining power with suppliers by increasing production
efficiency through M&A activity. As a result, the price of supplied goods could be
lowered, making it beneficial to involved companies. Furthermore, companies can
save costs on activities related to administrative works by uniting or diminishing
activities. For example, involved parties activities on accounting, finance and IT or
even HR can be joined as to keep costs down. In one word, this type M&A is
motivated to shorten excess capacity and duplicated activities amid united
companies (Sudarsanam, 2010).

In most well sited management studies related to M&A perspectives the
above motive 1s close to the motive indicated as ‘synergy’ (Duksaite,
Tamosiuniene, 2009). According to the study, there is Financial Synergy motives,
which refers to the impact of M&As on the cost of capital of the acquiring firm or
the newly formed firm resulting from the merger or acquisition. Theoretically, the
cost of capital could be reduced if the merged firms have uncorrelated cash flows,
realised financial economies of scale, or resulted in a better matching of investment
opportunities with internally generated funds.
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2) To expand into new geographical regions- M&A activities with this motive
can be viewed as a speedy way of expanding into new geographic locations. In
other words, acquiring competitor companies with operations in appealing
locations will be a great chance for international expansion. However, the main
goal and strategic rationale for expansion into new geographic coverage will
remain to be affiliated with achieving economies of scale and scope and creating
an industry leader. In addition, many times expansion of the business into new
geographic zone involves negative actions (legal issues, etc.) from competitors in
targeted zone as presence can create an excess capacity. In such cases M&A would
be a strategy to reach to enter the zone with less issues involved and reduced
reaction from competitor’s side.

3) To extend the reach of a company in terms of new product lines — Due to
technological changes the lifecycle of the products are getting shortened from time
to time. Furthermore, some industries are facing formation of new customer groups
or growth of market, which was once considered as a niche (Brueller,Carmeli &
Drori, 2014). That is why many companies are trying to extend their product
offerings to meet market demands. In other words, the reasoning for such motives
1s firms’ intention to broaden the product portfolio with new product categories .
By making an acquisitions companies can skip prolonged internal product
development processes, and fill the gap by adding an additional product or
technology to their product offerings.

4) To access to knowledge, new technologies and competitive capabilities -
Often companies aim to fill the gap in specific areas like intangible resources, or to
gain access to cutting-edge products or technologies that they cannot develop
internally, so to achieve and maintain a competitive advantage (Cassiman &
Colombo, 2006). Moreover, R&D activities seem to cause another reason for the
M&As by replacing R&D for acquisition.

5) Business diversification to move away from existing core business by, for
example, inventing a new industry or business model due to changes in
technologies and market opportunities. — In many business paths, there happens
convergence of similar industries, which usually leads the management to the
decision to create a stronger position by merging with other companies, so to be
able to bring products and skills with resources from interested parties. In twenty
first century the technology is moving in a fast pace, which is bringing
opportunities to create new industries or business models. Companies recognising
potentials to unite several entities to get access to required skills, capabilities or
resources.

2.5 Long-Run Success Factors of M&As’

When discussing success factors for M&As it is important to highlight what
does success mean in a context of the M&As. Generally, it is accepted as getting
financial gain to shareholders or value (being profitable).
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Although Haspeslagh and Jemison (1991) claim that the correct focus and
appropriate managerial planning and implementation are two significant factors
leading to successful M&As, long term and short term success factors of
companies involved in merger deals seem to be strongly linked to motives behind
made deals. Likewise, performance indicators (profitability) of the companies after
the deals were made (in a short and long run) seem to be dependent on reasons
why merger activities have taken place. The area of success factors of M&A has
been extensively studied in the literature; however, scholars working in the field
seem to be bringing different results from different prospective. For example,
scholars focusing on profitability of the company as a measure of the success for
M&As have examined M&A operations in two ways: accounting based data and
stock market data. While the former examines financial data based on accounting
numbers, the latter studies the stock returns to shareholders of companies involved
in. Similarly, there are scholars who believe success of the M&A is reaching the
aim set by motives (Brothers et al, 1998). If the motives, like reaching operational
efficiency, or expanding into new geographic zone, were realised then the deal was
considered to be successful. In other words, the second group of academics suggest
that ‘the better performance measure of an acquisition is the achievement or non-
achievement of the original objectives of the merger’ (Brothers et al, 1998). Also,
the methodology used by second group of scholars explains why M&A deals
happen when there are seven out of ten deals fail. According to the study, most
mergers may have more than one motive when undertaking a merger. Managers
might pursue several goals simultaneously. However, academics who were
claiming that the most deals are unsuccessful tend to examine only financial
indicators of performance: profitability or share value. Since many researches have
illustrated that companies may have multiple motives when considering M&As, ‘a
better measure of merger success or failure is the degree to which the merger
archives predetermined objectives’ (Seth, 1990).

2.6 Summary of Literature Review

The literature review has determined the main motives under M&As,
particularly strategic motives which are determinant for M&A events in
organisations.

It is identified that reaching cost-efficiency in operations, business expansion
into different geographies, and extension of product portfolio was reasoning why
strategic acquisitions are happening in many industries. Also, obtaining IPR,
competitive advantages or accessing into target companies knowledge explained
strategic motives of acquiring companies. In addition, business portfolio
diversification by creating a new industry or new business model is taking place
where, for example, industry saturation processes are happening.

In terms of success of M&As, various views were found on how to measure
success of deals. First group of scholars tend to be concentrated on accounting and
stock market date to measure whether the deal was successful or not. In contrary,
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there are academics who consider acquisition deals successful if the motives set
prior to M&As deals are reached.

3. Research Methodology

To determine the factors that have driven strategic M&As is the prime aim of
the project. The literature review has aided to identify and understand the motives,
which were studied and documented over the years, and has provided a framework
by which to research M&A activities taking place at the airline industry,
particularly at the Lufthansa Group. In order to accomplish the goal the following
approach has been taken:

1) The industry was analysed to find out the rate and reasons for M&As.

2) Zephyr M&A Database was used to find out M&A activities of Lufthansa
and purpose of deals. Deals with 100% stake have been selected from available
date to arrive to the clear motives of the made deals. Moreover, the company’s
financial documents were used as to find early deals, which were not documented
in Zephyr M&A Database.

3) In order to give a comprehensive understanding of the strategic motives
case study was developed and analysed. The choice of the deal was based on the
type of strategic motive they followed and rationale, availability of the date.

4. The Airline Market

4.1 Industry Introduction

There are considerable numbers of players at the airline market (Lufthansa,
2013). The top players in the sector comprise of influential players such as
American Airlines, United Airlines and Lufthansa Group in terms of passenger
carried, revenue and market capitalization.

The intense competition in the market requires companies’ to be able to
develop new routes to maintain market share and meet new groups of customers’
demand.

Majority of players are using M&A strategies to fulfill their expansion
strategies globally. For example, Lufthansa initially had created only few brands
among 540 subsidiaries and associated companies. (Lufthansa Group, 2016). The
industry has considerably high costs as well as, despite having low rate of return,
high competition. Furthermore, the industry has a strategic importance to all
countries, which increases the rivalry in the market. Developing new routes or
expanding into new markets requires a massive investment and a high level of risk.
That is why many airline industry players are pursuing strategic M&A activities.

4.2 Company Overview: The Lufthansa Group

The group was first established in 1953 in Germany. It operates at the aviation
industry with its 540 subsidiaries and associated companies, which is presented in
more than 80 countries across Africa, the Americas, Asia and Europe. The Group’s
business activities are divided into five steams: Passenger Airline Group, Logistics,
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Maintenance Repair Overhaul, Catering and Service and Financial Companies
(Lufthansa Annual Report, 2016)

Although the Group has significant number of direct competitors, the
distinguishing factor is Lufthansa Group’s exclusive focus on five markets. In
other words, being focused in five particular areas allows the Group targetly spend
on R&D, hence, bring innovative and customer tailored products.

In terms of growth, the company has been pursuing organic, through
developing novel products by extensive researches, and inorganic expansion
strategies, through prospective acquisitions.

4.4 Strategic Acquisitions of the Lufthansa Group

Global M&A Strategy:

According to Lufthansa it started strategic acquisition activities in 1970.
Similar to its rivals strategic acquisitions were reasoned by market expansion with
motives of expanding business- reinforce geographic coverage, adding new
product lines, acquiring a new competence, knowledge etc.

4.4.1 Acquisition of the Germanwings

In 2009 the Germanwings, low -cost airline was acquired by the Lufthansa
Group.

In 1997, Eurowings set up a low-cost department, which became a separate
company under the name Germanwings on 27 October 2002. On 7 December
2005, the airline signed an agreement to purchase 18 Airbus A319-100 aircraft
with a further 12 options, with deliveries scheduled from July 2006 until 2008.

According to the Group, there is no single motive behind the acquisition of
the Germanwings. As former CEO of the Group (2010) indicated, the motive was
to extend ‘the reach of the company in terms of new product lines’. In other words,
the acquisition was the Group’s response to Europe’s budget travelers. Unlike
Group’s other businesses extension motived takeovers, Germanwings acquisition
has allowed the company to add a low cost carrier into its portfolio, as in short-
haul business segment the Group had been carrying the major cost. (Close- Up
Media, 2012). Furthermore, Lufthansa’s interest in the Germanwings also was
driven by latter’s experience as a low-cost market. In other words, the motive was
to expand into new business segment and boost market share, mainly in Europe.
The Group’s Airline segment has been experiencing massive shifts due to
economic conditions. Passenger preferences have also been shifting into more
price elastic elements. However, in order not to be solely dependent on long-haul
flight business success the company was attempting to enter other zones with
promising market growth. In terms of Lufthansa, it seems that in acquisition both,
business module and potential of the Germanwings to enter promising business
segment, were well thought and considered.

In addition, the process seems to be motived also by the fact that Lufthansa’s
industry rivals have gained a first mover advantages in low cost market. Thus,
being a new mover the group seems to be under pressure to compete with rivals
(Euromonitor International, 2013). In terms of Lufthansa, the acquisition seems to

95



https://en.wikipedia.org/wiki/Eurowings
https://en.wikipedia.org/wiki/Airbus_A319-100
https://en.wikipedia.org/wiki/Option_(finance)

Ne 1-2 (05) 2017 A3amMaTTBIK aBUAIUS aKaJIEMUSICHIHBIH KapIIbICHI

highlight and reinforce the Group’s ethical stance in operating markets to budget
travelers.

5. Conclusion

The project had attempted to identify strategic motives behind merger and
acquisitions- first- by extensive literature review on M&A activities. Furthermore,
theories delivered from literature — strategic motives, success factors in M&As-
were used to apply found concepts into a case study on the airline market player
the ‘Lufthansa Group’.

It was found that M&A operations are used in the industry frequently. The
main reason found was high level of internal competition in the sector since
significant number of players in the industry intensifies rivalry in price and product
development. That is why multinationals need to find a quickest way of growth to
remain competitive. This explains why Lufthansa has been involved in intense
M&A operations since early years of formation.

Furthermore, strategic motived acquisitions of the Group have been examined
to determine underlying reasons. The research was conducted through Zephur
M&A Database and the following results were found. First, most acquisitions were
motived by multiple reasons. For example, takeover of the Germanwings was
motived by two reasons. First, product line extension into low cost carrier. Also,
diversification of the business into new business segment. Finally, the majority of
deals taking place since the beginning were strategic acquisitions.

6. Research Limitations and Recommendations for Further Study.

The research has been conducted in a broad base due to time and word
limitations. Furthermore, many of deals considered had a very little date or no date
documented and available, which might be due to company secrecies. For that
reason, publicly available date was used. While sample deals and used information
did not have impact on the major findings, it could have influenced to find more
trends in the field.

It could bring more perspective results if the deals were analyzed considering
and comparing different motives, like managerial, financial ect. Also, research
could bring more focused and sound results in industry trends if more than one
company was studied from the same industry with a conjoint analysis.
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IJIEM/IK KOJIIKTIK - IOTUCTHUKAJIBIK KbIBMETTEP
HAPBITBIHBIH TAMY YPIAICTEPIH TAJIJIAY

TycinikTeme
Makaiiaga TeIeKOMMYHHUKAIIUSA, cayaa BIPBIKTAHIBIPY JXKOHE XaJIbIKapaIbIK
CTaHJapTTay AaMybIMEH Karap »kahaHJaHy MpPOIECIHIH COHFbl OH JKbUIIABIFBIH
CUTIATTAUTBIH HET13r1 (hakTOpJapAbiH Oipi KOJIK JaMBITy OOJBIN TaObLIATHIHIIBIFHI
alKpIHIAJIFaH. OHMIPICTI MHTEPHALMOHAIM3AIMANIAY KOHE XaJbIKapaJIbIK €HOCK
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O6MiHICIHIH  calfapblHAaH TPAHCYITTHIK KOPHOpAlUsIap apachbIHAAFbl KYpec
XaJIbIKapaJIbIK JKYK TachIMalAaybl YIUBIMIACTBIPY TalalTapblH KaTaWTyFa oKeJeIl.
OJeM/IIK PKOHOMHUKAHBIH TYPFBICBIHA MEHEI)KMEHTMEHTTIH HETri31H KYpalTbiH
OH/JIIPIC MHTETPAIUSCHI, TACBIMAJIAYhl XKOHE TYTHIHYBI OOJIBIN TaObLIAIBI.

Tyiiin ce3aep: KOIIKTIK-TOTUCTHKANIBIK, KahaHIBIK HHTETPaIusl.

AHHOTAMSA

OmHMM U3 KIIOUEBBIX (DAKTOPOB, XapaKTEPU3YIOIIUX B IOCIEAHEE
JECATUIIETUE TIpoLiecC TI00anu3aluu, Hapsly ¢ pa3sBUTHEM TEIEKOMMYHUKAIIUH,
aulepanu3alied TOProBiIM, M MEXIyHAapOAHOM CTaHJapTU3alMen SIBISIETCA
pa3Butue TpaHcropra. KoukypeHTHas Ooppba MeXIy TpaHCHAIIMOHATHHBIMU
KOpIOpalusIMH,  BbI3BaHHAs  TaKAMH  MHUPOBBIMH  TEHACHIMSIMH  Kak
WHTEpHAIMOHANN3AllMs TPOU3BOACTBA W MEXIyHAPOJIHOE pas3feliecHue Tpya
OPUBOJUT K  YXKECTOUEHHIO TpeOOBaHMN B  OTHOLICHUH  OpTaHU3AINU
MEXIYHApOJHBIX TPY30BBIX TMEPEBO30OK. B ycloBHWSIX pa3BUTHS MHPOBOM
PKOHOMUKH OCHOBY YIPABJICHHUS COCTAaBISIET HMHTETpalvs TPOU3BOJICTBA,
TpaHCIOpPTa U MOTPEOJICHHUS.

KiroueBble ¢cJI0Ba: TPAaHCIIOPTHO-JIOTUCTUYECKUM, IT100aIbHAsT HHTETPALIUSL.

Annotation
One of the key characterizing factors of the process of globalization in the
last decade, along with the development of telecommunications, trade
liberalization, and international standardization is the development of transport.
In the conditions of the development of the world economy, the basis of
management is the integration of production, transport and consumption.
Key words: transport-logistical, global integration.

CoHFbl OHXKBUIIBIKTA SJIEMIIK cayJiajia Tyoeresi esrepictep Oaiikanaabl, Oip
JKarblHaH, cay/Ja KeAepruiepAiH TeMEHJeyl JKoHe caylda peXHMIEpIH
BIPBIKTAHIBIPYBI, al eKiHIIN KaFblHaH Asus-TBHIHBIK MYXWUT aliMarblHIA —
KapKbIHABI ~ JaMbIIl  KeJie JKaTKaH dKCIOPTTHIK-OarmapiaHFaH  CEKTopJap.
WuTeHncuBTI Tporiece TachiManaaybl (OHBIH immiHae ipi ToHHaNb! ) bateic Eypomna
MeH AKII-teiH OHTYCTIK—IIBIFBIC A3US €naepi ®KoHEe KAIBIITACTHIPY KEP1 aFbIHbBI
JMaWblH  OYWBIMAApAbl  TYTBIHYABIH ~ ©Cy  JKaFJaibl  JaMblfaH,  HETI3rl
BIHTAIAHJBIPYABIH Oipil kahaHABIK 1gaMy KOJIKTIK-TOTUCTUKAIBIK KBI3METTEP
HapBIFBI, OYJ1 ©3 KEe3€TiHJe JJIEMIIIK HAPBIKTHIK MOJIIep/e €KeHIH Oaiikayra
Oonanel. 3epTTey OaphIChIHAAQ AaHBIKTAJIFaHbl, CYpPAHBIC KEHIEHAl KOJiK-
JIOTUCTUKAJIBIK ~KbI3MET KepceTyl Oenruti  Oip  (dakTopiapaplH  cepiHEH
KQJIBIIITACKAH, OHBIH IIIIHJE HEri3ruiepl: JTUHAMHUKA, OJIEMJIIK YKOHOMHUKA KOHE
XaNbIKApaJblK Tayap ajMacy, *ahaHIBIK YK aFbIHBI JKOHE IKETKI3y
MOCENIeNIepIHIH ~ KYPACJICHYl,  KaXETTUIIK  IIBIFBIHAAPABl  OHTAMJIaHIBIPY,
TachkIMayiayra OalJIaHBICTBI CAaKTayMEH JXKOHE Tayapijap JAUCTPUOYIHSICH Tajaay
KE31HJI€ CTAaTUCTUKAJIBIK JepeKTep OpHATHUIABL. 2014 KbUTbl OJIEMIIK 11TK1 JKaJIIThI
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eHiM kesiemi 73786.5 mupa. nomn. AKII. Kockuiran KyH JTIOTUCTHKA CEKTOPBIHBIH
XKIO kypsusiMbIHIa cotikec keneni 11,6% - va (8578.1 mupa. momn. AKII). Aiira
KETy Kepek, ayieMIiK TyceTiH kipicrep 3-PL OGubin kypaasr 703, 800 mupa. qos.
AKII. Onemaik KepCeTKIMTEPiHIH JOTHUCTUKAIBIK cekTophl 2014 >kputrbl 2.1
KECTe/Ie KeTIPIITreH.

2.1-xecTe — ONeMJIIK KOPCETKIMTEPiHIH JOTUCTUKAIBIK CeKTOphI 2014. T. [19]

Kopes

Alimak, En K10, % norunc- KONIKTIK - KipicTep
MAPA. | TUKANbIK, NOTNCTUKANDBIK, 3-PL,
aKLW KYHbl IO | CeKTOPbIHbIH MApPA.
[onn. KYpbl/ibl- KipicTepi, mapa. | aKL
AKLU MbIHAA akw aonn. AKW | gonn.

AKLL

ConTtycTik | KaHapga 1848.1 9.0% 166.3 16.9

AMepuKa | MeKcuka 1191.1 12.0% 143.0 12.9

AKLU 15930. 8.5% 1355.9 146.4
9

AVimak 60MbIHLWIA 18970. 8.8% 1665.2 176.2

6apabifbl: 1

Eypona ®PpaHuma 2614.2 9.5% 248.0 26.0

fepmaHuA 3418.0 8.8% 301.2 31.7
Utanna 1977.7 9.7% 191.9 20.4
HupepnaHabl | 763.0 8.3% 63.6 9.1

NcnaHua 1334.4 9.7% 129.2 12.9
¥Ynbputanuna | 2475.2 8.8% 216.9 22.8
backa en 38314 9.3% 355.3 35.2

Amak 60MbIHLIA 16414. 9.2% 1506.1 158.1

6apnbifbl: 1

A3sua- ABCTpanua 1580.6 10.5% 165.8 16.9

TbIHbIK KbiTam 8852.3 18.0% 1,593.4 127.4

MYXUTbI FOHKOHT 270.9 8.5% 23.0 2.6

YHAicTaH 1910.8 13.0% 248.2 17.4
NHOoHe3nA 924.7 10.7% 99.0 7.2
*anoHuna 6083.3 8.5% 517.0 54.3
Manaisusa 317.8 10.7% 34.0 2.4
dununnunbl | 267.4 10.7% 28.6 2.0
CuHranyp 286.2 8.5% 24.3 2.8
OHTYCTIK 1188.4 9.0% 106.9 11.9
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TanBaHb 484.4 9.0% 43.7 4.8
TannaHp, 376.9 10.7% 40.3 2.9
2.1 KecTeHIH JKaJarachl
BbeTHam 145.4 10.7% 15.6 1.2
backa engep | 2324 10.7% 24.9 1.8
Avmak 60MbIHLWIA 22921. 12.8% 2964.7 255.6
6apAbifbl: 4
OHTYCTIK | ApreHTuHa 491.6 12.0% 59.0 5.3
AMepuKa | Bpasnama 2455.9 11.6% 284.9 25.6
Ynnu 280.0 11.5% 32.2 3.0
Konymbus 381.4 12.5% 47.7 3.9
Mepy 209.1 12.5% 26.2 2.2
BeHecyana 388.5 11.9% 46.2 3.2
backa engep | 202,7 11.6% 28.8 1.7
Avmak 60MbIHLLIA 4409.2 12.3% 525.0 44.9
6apabifbl:
bacKka aa 11071. 17.5% 1917.1 69.0
ailimaKrap/enaep 7
BapAabifbl (Kannbi): 73786. 11.6% 8578.1 703.8
5

Kone ne, Herisri aepekrep kecre 2.1 aHbIKTasica, OYriHIT TaHIa €H Ipi
JIOTUCTUKAJIBIK KbI3METTEpl xKeTKizyni a3ipre anemae AKII (146,4 mapa. nosn.),
onad keiin Kprrait (127,4 mapn. goinn.), Kanonus (54,3 miupa. nom.), 'epmanus
(31,7 mapa. gonn.), YaaicTaH xoHe Oacka aa. [22].

ANl MMMOOpPTKA KEJCEK, KOJIKTIK-IOTUCTUKAJBIK KbI3METTEp, OHJa 93ipre
kesnemzaepin 6exy mbiHanai: AKII (90 — 100 mapa. moinn.), I'epmanust — 52 mip.
noin. (7,56%), Kanonust — 42,3 mupa. noii. (6,24%), ¥asiOputanus — 35,8 mip.
ot (5,21%); ®panmus — 29,5 mupa. momr. (5,01%); Hanus — 23,9 mupa. moi.
(3,48%); Ywunictan — 31,1 mupa. momn. (3,47%); Kopes PecnmyGmukacer — 29,9
mipa. pomt. (3,41%); Uramusa — 22,6 mapa. mnomt. (3,3%); Hunepnanast — 16,6
mipa. powt. (2,41%). Kaneinrackan OesryaiH HETI3AENTEH JaMy JEHTeil KOk
JKOHE JIOTUCTUKAIBIK HWHQPAKYPHUIBIMBI, OHAIPY MEH TYTHIHY KeJeMIEpiHiH,
KaJIBIITACTBIPYFa KaThICYbIMEH, 00Ty JKOHE QJIEMIIK Tayap ailHaJbIMBI.

Conpaii-ak, aTan ©TKEeH JXOH COHFBI yaKbITTa QJIEMIIK CayAaHbIH apKachbIHAa
CaJIBICTBIPMAJTBI JKBUTJIaM KapKBIHBIH KaJIblHA KeNTipy OalKanmaabl, €H alJbIMEH,
memymi penin OHrycTik-Ibirpic A3ust ennepi, Kpitait men Wnaus, omap e3
Ke3eriHjae OarbIThIH alKbIHJAM, KYPBUIBIMBIH JKOHE JMHAMHUKACHIHBIH KYKTEPIHIH
aFbIHIAPBI, COHJIAl-aK CYpPaHBIC KOJIK-JOTHCTHKAIIBIK KBI3MET KOPCETYyi, TeK KaHa
CBIPTKBI €MecC 1IIKi HapbIKTa J1a, ©3 €Ce0lHEH IIIKI CYpPaHBICThl KOHE TYTHIHYIbI
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BIHTAJIAHJBIPY, 63 HAPBIKTAPBIHBIH OaFrgapblH KeHeWTyae. MoceneH, HeTi3Ti kKeTi
OarbITTaphl KYK arblHAapbiHa OarmapianraH [IIeiFeic AsusiFa TOH AMHAMUKACHI,
JKyk arpiHmapeiHBIH ~OarbITTapbl  OoWbIHIIA guHaMuKackl IIbFeic  Aswmsra
Oarmapianransl 2.1 kecTeqe KOpPCeTUIreH.

¥ ChIHBUTFAH cypeTTe 2.1 akmapaTThl KyolaHABIPAThIH €H YKOFaphl 6CiMi XKYK
arbIHBIHBIH OarbIThl OoMbIHIIA OHTYCTIK-1IIBIFbICc A3us — IleiFbic A3us. Herisri
ce6eb1, OH KepceTKill OOibIHINA KApKbIHHBIH OCYIHE J9JIe, 07 A3Hs ayMmarblHAa
oneMjierl eH ipl KOHTeWHepiaik nmopTrapasiH 20-HbeiH 13-, COHBIH ImIIHAE XeTeyl
KeiTaiiga.

=
{=®
=
=
=
4
=]
=
]
E + 30 MIH.T
I
o + 35 MIH.T
g
; ApcTpanna — Hlureic Azua + 60 MILT
,_r'-H
3]

OgTyeTik — IIuFec Azpa — [IeFrIc Azna

+85 MIH.T

Cypem 2.1 —/Kyk azeinoapvinvly 6azeimmapol 60UbIHUA OUHAMUKACHL
IHIvizvic A3unza 6azoapnanzan

Kazipri onmemzik TeHACHIMsUIAp TeOrpausIbIK KYpbUIBIMBIHA KaXKETTI
KOJIKTIK-JIOTUCTUKAJIBIK KbI3METTEP THICTI TYpAE KopceTinieal (CM. pUCYHOK 2.2).
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19%

18%

/

35%

P %

I Conycrik Amepuxa [l Evpona [ OHryctik Amepuka
[ Asvia - ThikbiK myxwiT aiimaxrapsr [ AYHUSKY3INIK Backa alimakrap

Cypem 2.2. I'eocpaghusanvik Kypolavimbina Kaxcemmi KOJiKmiK-
J102UCHUKANBIK, Kbl3Memmep

CTaTUCTHKANBIK MOIIMETTep KoepceTKeHaeH, ynec canmarbl CONTYCTIK
Amepuka MeH EypomanslH TeorpadusiiblK KYpbUIBIMBIHA KaXeTTI KOIKTIK-
JIOTUCTUKAIIBIK KbI3METTEP coMacblHAa 37% Kypailabl, enaepAiH yieci Asud-
TBIHBIK MYXHUTBI aiiMarbl 35% - 1bl Kypaisl skoHe OHTYCTIK AMepuka — 6 %, Oy
perre MamaHmapiablH OoypkaMbl  OOMBIHING, OoJalrakTa oNeMIIK KOJIKTIK-
JIOTUCTUKAIIBIK KbI3METTEP HAPBIFBI eNACpIiH A3US-THIHBIK MYXUTHI aiMarbl MEH
JlaTeiH amMepukachl 00Ja/bl, CBIPTKBI Cay/laHbl, 1K1 TYTHIHY KOHE OHIIPY, KOJIK-
JIOTUCTUKAIIBIK WMH(PpaKypeUIbIMABL OesiceH i aambiTanbl. Ocblnaiina, KOoJanibl
KYPBUIBIM KE€31HJE QJIEM/IIK HapbhIK JKOHE KOIKTIK-JIOTUCTUKAJBIK KbI3METTEP OJ1aH
opi K6JIEMIH YJIFalTyhl OOJKaHyAA.

Kazipri Tanma onemMik HapbIKTa KOJIKTIK-JTOTUCTUKAJBIK KBI3METTE >KaJIlbl
KaObUIJIaHFaH XKIKTey 0ap, OChIFaH COMKEC JIOTUCTUKANBIK IpoBaiinepiep Logistics
Providers Oec Tumke OejiHesi, OJapablH OPKANCBHICHI THICTI JCHTCHIMEH aliFaH
0acCKapyIIbUIBIK MIHAETTEPA1 MICIIYMEH cUnaTTaaaasl (2.2-KeCTeH1 KapaHbI3).

Kecte 2.2 — oneparopiiap KiaccUPpUKANUACH (KbI3MET XKeTKi3yIiiepi), kemik [6]

onepamop mypi cunammama
First Party LogisticsS | ABTOHOMHS JIOTUCTHKAJIBIK, OapJIbIK JIOTHCTHKAJIBIK
(1PL) oreparsuIap IyphIC )KYKTEPIi KY3ere achbIpbIIYHI.
Second Party Logistics | [loctypai Jloructuka, TackiMaligay JKoHE Koiima
(2PL) Oackapy YIIiH KbI3METTEP/A1H CTaHJIAPTThI TUANa30HbI.
Third Party Logistics | backa  KOMIaHHMSHBIH  KeNiCIM-IIAPT  JIOTICTHKA
(3PL) ayTCOpCHUHT  KeOepinmeTiH. JIOTMCTHKAaHBIH  HETi3ri
(GYHKIMSIIApHI
FourthPartyLogistics WMuTerpanusuianrad  JIOTUCTUKAJIBIK HEMece JKETKi3y
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(4PL) TI30€TiHIe KATBICATBIH OapyiblK KOMIAHUSIAPIbIH
unTerpanusicel. [biH MoHiHIE, O1p KBI3MET YCHIHYIIIBI
OapIIBIK JIOTUCTUKAIBIK PICIMAEP i OaKbpLIay MPOIECCi.

Fifth Party Logistics | UaTepHeT — akmaparThIK Kyielep KOMETriMeH KOJiK-

(5PL) JIOTUCTHKAJIBIK YIEpICTep TOJBIK KETKI3y Ti30€TiHIH
JOTUCTHKANBIK JKyHeci jkocmapiay, Oackapy KoHe
Oakpliay.

(2.3-6emimin kapaub3) Tayapnap Taen xoHe Kok (58%), kypaemi (25%) xoHe
JorucTukanbik 6ackapy (17%): On ym Heri3ri KOMIOHEHTTEPIH KaJbIITaCThIPY
OYTiH KONIKTIK-JIOTMCTUKAIBIK KBI3METTEP/IH IYHUEKY3UIK HapbIK KYPBUIBIMBI
aHBIKTAJIIBI.

CarbLIBIM

B [ITapTTBIK JOTUCTUKA
58% B backapy JOrMCTHKA

OKIEeAUTOPIBIK KYK TACHIMAaJIILy

Cypem 2.3 - 2014 >colnbl KOMK - 102UCIUKATIBIK KbI3MEmMMmepoin
scahanovlK HApBIZLIHBIH, KYPbLIbIMbL

3epTTey KOMIIAHUSACHIHBIH ~ MOJiMETTepl  OoWbIHIIA, «Armstrong &
Associatesy, Oectirine skahanasik omeparopnapsl 3-PL cuskThl KOMIaHuUsIap
kipeni: DHL Supply Chain&Global Forwarding, Kuehne + Nagel, DB
SchenkerLogistics, Nippon Express, C.H. Robinson Worldwide (cm. Kecte 2.3).

Kecre 2.3 — 9nemuik peittunr 3-PL onepatopnapst 2014 xbuibl [19]
byn Tapaty HaphlK  WHTETpalMsUTaHFaH  KbI3METTEp  KOPCETETIH
KoMMaHus1apAbsiH 0ackiM ekeHairid kepcereai 2PL (Second Party Logistics), 3PL

(Third Party Logistics) xone 4PL (Forth Party Logistics), skoHe HapbIKTa 0JIapIbIH
KaThICYbIH alTapibiKTail yieci, acipece 3PL sxone 4PL noructuka namy aeHreiin

103




Ne 1-2 (05) 2017

A3aMaTTBIK aBHalya aKaJAICMUACBIHBIH KapIIbIChI

cunartaiapl. 2014 KpUTFa apHANFaH SJEMJET] AKCIEAUTOpIapFa >KOHE OJIapJIbIH
KoK KesieMiH PedTuHr 2.4-kecTeie KopCeTIreH.

Kecre 2.4 — peiiTuHr 3KcrienuTopaap >koHe Tpauk Keyemi

JKanmsr .. ..
JKCNeUTOPJIAPABIH aTAYbI naiia, MiIH Cy kenmiri OYC KOJITL
O, AKI_H (xoHTelHepaep) | (MEeTp.TOHHA)
— sy,
32,193 2,935,000 2,272,000
DHL Supply Chain&
Global Forwarding
KUEHNE +NAGEL 23,293 3,820,000 1,194,000
Kuehne + Nagel
DB| SCHENKER 19,861 1,983,000 | 1,112,000
DB SchenkerlL ogistics
NIPP“N Exanss 17,916 862,753 654,101
Nippon Express
RAGN'A!‘RIHA ‘;ﬁ ' 7,338 1,607,000 858,000
Panalpina
PRt | 7.463 2733000 | 481,900
Sinotrans
"
Expeditors 6,565 1,013,478 823,094
Expeditors
! S DV 7,483 835,000 550,000
SDV (BolloréGroup)
A\ 7,864 705,900 495,600

CE\VA

CEVA Logistics

Kazipri yakpITTa JIOTMCTHKaHBI JAaMBITy JIEHreliH Oaranay YIIiH KEHIHEH
KOJITAaHBUTATBIH OipHerIe aictep O6ap. JIorncTUKaHbIH THIMIUIITT UHIEKCI €CenTey
HeTi31HJe JIOTUCTHKAChIH JaMbITy Oaramay omictemeci — LPI

Performance Index) nyHuexy3imik OaHK YCBIHJBIL.
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HApBIFBIHBIH TAPTBIMIBUIBIK JopexkeciH kepceremi. <«OKahanmeik wuHTErparms
ungaexci DHL (DHLGIobal Connected ness Index)», mormcruka cajaachIHIAFrbI
QNIEMIIK KOMIOACIIBI JKOHE JKCIPECC XKeTKizy KommaHusichl yceiHapl DHL [23].
Y ChIHBUTFAH OICTEP/IE OPTYPIl KOCAJIKbl CEerMEHTTepi Oipaed enaep opTypdi
Jaya3pIM aTKapy HOTWDIKECIHJE, 3epTTey OapbhIChIHIA aHBIKTalFaH. byi 3eprrey,
JKOFapbIJa POCIMIEPIIH HETI31HJE JIOTUCTUKAIBIK 3€pTTeyjep MdiH JeHremi
TalgaHabl.

JlorucTukanblH THIMALIIT uHACKC] ecentey — LPI »xanmer Garamay, keaeHi
pacimzaey, HH(PPaKYpBUIbIM, XaJbIKApadblK KOJIK-JOTUCTUKAIBIK KY3BIPETTUIIK,
TayapiapJabl Kajarajay MYMKIHIITT MEH YaKTbUIbI JKETKI3YlH KaJarajanbl.
TonbIFbIpaK aHBIK JTOTUCTUKAHBIH THIMIUIITT MHIAEKCI €CeNTey HETI3IHAC 3epTTey
HoTwxkenepiH 2.5. LPI kecrecinae yChIHIbI.

Kecte 2.5 — Haekci Heri3ienreH JOTMCTUKAHBIH JaMbITY KOHIHJIET1
ennepnin pertunri LP1 (Logistics Performance Index) 2014 sxbuter [20]

Ex

oy — <
o 5 E | 54 2 = k)
= ] 5 |Z 28«2 | ¥8]| 5 =
o = > |EFEEE | 25| & 5
= ) 2 = 5 E S S 2 S
~ 5 § % 2 S a é = c@ o =
PEEREEE R L
ol dlS 28 EREXES =T | ZE] >
1 2 3 4 5 6| 7 8 9
Tepmanmus 1 | 412 | 410 | 432 | 3.74 | 412 | 417 | 4.36
Hunepnammus | 2 | 405 | 3.96 | 423 | 3.64 | 413 | 407 | 434
Bebris 3 | 404 | 380 | 410 | 380 | 411 | 411 | 4.39
Yiwi6putanus | 4 | 401 | 394 | 416 | 3.63 | 403 | 408 | 433
Cumranyp 5 | 400 | 401 | 428 | 3.70 | 3.97 | 3.90 | 4.25
IBerus 6 | 396 | 3.75 | 409 | 3.76 | 3.98 | 3.97 | 4.26
Hopserus 7 | 396 | 421 | 419 | 342 | 419 | 350 | 4.36
JlrokceHnOypr 8 395 | 382 | 391 | 3.82 | 3.78 | 3.68 | 4.71
AKIII 9 | 392 | 373 | 418 | 345 | 397 | 414 | 4.14
KaroHus 10 | 391 | 3.78 | 416 | 352 | 393 | 3.95 | 4.24
Wpnanus 11 | 3.87 | 3.80 | 3.84 | 344 | 394 | 413 | 413
Kamaza 12 | 3.86 | 361 | 405 | 3.46 | 3.94 | 397 | 4.18
Dpanius 13 | 385 | 365 | 3.98 | 3.68 | 3.75 | 3.89 | 4.17
[Iseiinapus 14 | 384 | 392 | 404 | 358 | 3.75 | 3.79 | 4.06
l'omkonr, 15 | 383 | 3.72 | 397 | 358 | 381 | 3.87 | 4.06
Keitai
ABCTpanis 16 | 3.81 | 3.85 | 400 | 352 | 3.75 | 3.81 | 4.00
Tlanus 11 | 378 | 3.79 | 382 | 3.65 | 3.74 | 3.36 | 4.39
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Hcnanus 18 3.72 | 363 | 3.77 | 351 | 3.83 | 354 | 4.0/
TaiiBanb 19 372 | 355 | 364 | 3.71 | 3.60 | 3.79 | 4.02
Utanus 20 369 | 336 | 3.78 | 354 | 3.62 | 3.84 | 4.05
Ka3zakcran 88 270 | 233 | 238 | 268 | 2.72 | 283 | 3.24

Kemibaciipl peWTUHITIK KecTene 2.5 YCHIHBUIFAH JCPEeKTEepACH Kepim
OTBIPFaHbIMBI3Zall MakcuMaiabl Oamn canbl ['epmanusina - 4.12, Hunepnanmbt
4.05 TeH eceOiMEH EKIHIN OpBIHAAIAAbI. JIOTHCTHKA JaMmy JeHreii OoMbIHIIA
KpiTait men ['oHkoHT Oesiek OaramaHaabl koHe Oy petuHrre Kertait 15-m
opbiH anazael. An KP >xanmbel pedTHHr OoiibiHIIa 88-1111, 613/11H OWBIMBI3IIA JI1 JIe
KapacThIpbUIATBIH ~ Maceneniep Oap. Meicayibl, TOMEH JEHIEWNIIK  KOJIK
KAMTaMachl3 €TUIy JKOHE KOJDKETKI3YJIIK KOIIIIK eHIpJepAe KaMaTaMachl3
€TIJIMETEH, CaJlaJibIK MAceseNep Keaepri OOJIaThlH KOJIIKKE IIEHIH JTaMbITYbIHBIH
KETICTICYIIUIIT, WHPPAKYpbUIBIM KOHE KeHOip Karmaiimap/ia OHBIH TOJIBIK
OonmMaybl CHUAKTBI Keil skarmaitnap Oap. Munekcin anbikray kesinge EMLI namy
JIEHTeiiH Oaranay YIIiH, JIOTUCTHKA/A HETI31HAe YIII HUHACKTU(TI €cCenTey YIeCTiK
CaJIMarbl KYPri3UIe[l: MeJIepl KoHE TUHAMHUKAChl HAapbIFbIH NaMbIiTy — 50%
KaNMbl WHIEKCIHIH HApBIKTBIK YileciMaimik — 25%, mambity, kemk — 25%.
DKOHOMHMKACchl ~ Xakchl Jamblll xkatkaH emaepaiH (EMLI) 2010-2014 xok.
KOPBITBIHABICHI OOMBIHIIA MbIHA MeMJIEKeTTepAl arayra Oonaabl: KpiTai,
Yunuicran, bpasunus, Cayn Apabusicel, MUunonesus, bipikken Apa® Owipuiri,
Peceit, Manaitzus, Mekcuka, Typkus, Unnun, Eruner (2.6-kecTeHi KapaHbI3).

Memnexem Kannwol unoexc EMLI (memnexemopHwi)
2010 2011 2012 2013 2014

Kuraii — 8,32 (1) 8,58 (1) 8,30 (1) 8,11 (1)
YHpicTan 7,51 (1) | 7,00 (2) 6,96 (2) 6,94 (2) 6,75 (3)
bpazunus 7,28 (2) | 6,74 (3) 6,84 (3) 6,89 (3) 6,80 (2)
Cayn Apabust 569 (9) | 6,01(6) 6,70 (4) 6,67 (4) 6,67 (4)
Wuponesus 7,02(3) | 6,73 (4) 6,44 (6) 6,60 (5) 6,59 (5)
bipiken

Apab Owipriri 574 (7) | 5,59 (9) 6,49 (5) 6,55 (6) 6,50 (6)
Peceii 6,38 (5) | 6,22 (5) 6,29 (7) 6,44 (7) 6,45 (7)
Mauaiizust 5,56 (10) — 6,01 (8) 6,11 (8) 6,14 (8)
Mexkcurka 6,46 (4) | 5,98 (7) 5,84 (10) 6,07 (9) 6,09 (9)
Typrus 6,03 (6) | 5,80 (8) — 5,99 (10) 6,01 (10)

Eckeptne: «-» EMLI peittunri OoiibiHIna ennep, O1piHI OH OPHIHIbI
ueeHoe .
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Kenen onarel enaepinig apaceinan Kaszakctan men Peceit EMLI peiitunrine
kipeai. 2010-2011 xsinmapsl Peceit  Oecinmii opwinra ue Oonran, an 2012-2014
KbUTIApbl ©3 YCTaHbIMBbIH Hamapiaatbinl (7-m) opbiHFa TycTi. 2010 KbLibl
Kazakcran 33-mn opeiara ue 6osca, 2011 xbuiel 30 opeiHabl nenenal. An 2012-
25 opeiH, 2013-2014 — 18 opweiH. bemapych (Kecte 2.7 KapaHbI3) aTaJMBbIII
PEUTHHTIHE €HI'EH JKOK.

Kecte 2.7 - 2010 xbiiel Kenen omarsl enaepinin, EMLI unnekci -2014 [20, 21]

Memnexem Xannwt unoexc EMLI (memnexem optvl)

2010 2011 2012 2013 2014
Peceit 6,38 (5) 6,04 (5) 6,29 (7) 6,44 (7) 6,45 (7)
Kazakcran | 4,20 (33) 4,33 (30) 4,55 (25) 4,99 (18) 5.07 (18)

Ocpunaitia, Peceiurik  JIOTUCTHKA HAapBIFBIHJIA elJiep apachlHIAa €H
MBIKTBIIAPBIIBIH Oipi Oojica ja, ajaija oJI JIOTUCTHKA WHBECTHIMSJIAY YIIIH 63
THIMIUTITIH HalIapjaTKaHbIH alTyra Oosanbl. KazakCcTaHHBIH — JIOTMCTHKAJIBIK
HapbIFbl €H CepHiHl *koHe Te3 namy ycrigae. 2010-2014 xwpuinapra apHaiaraH
EMLI wunnexkci ymiin KeneH ofarbIHBIH e€JI€p apachiHAArbl JOTUCTUKAIBIK
HapBIFBIHBIH JUHAMUKACHIH KapacTeipaibiK. (Kapanei3. Kecre 2.8).

Kecte 2.8 - 2010-2014 xpuimapra apranran Kenen omarel EMLI  mHmekcTi
enzaep. [20, 21]

Cmpana oo) Cybunoexcot EMLI
Hapvikmeiy oameimy | Hapoikmulk Kenik
Meiuepi MeH YUneciMOiniKx | KOMMYHUKAYUSLA
OUHAMUKACDL (market PBIHBIH OaMYbl
(marketsize&growth) | compatibility) | (connectedness)
Peceit 2010 7,62 5,47 4,70
2011 7,66 5,23 4,60
2012 7,57 5,06 5,07
2013 7,78 5,45 5,12
2014 7,62 6,16 5,53
Kazakcran | 2010 3,76 5,47 3,83
2011 3,84 5,52 4,09
2012 4,03 5,76 4,62
2013 4,36 6,60 5,00
2014 4,50 6,47 5,03

EMLI Tanmayel MblHamai  HOTHXKE KepceTTi. Peceil HapbIKTBIH JaMy
MeInepi  MEH JWHAMHKAChIHIAA  JKOFapFhl  OpPBIH  ajca, ajl  KeJiK
KOMMYHHKAIMSUIAPBIHBIH TaMybl Halllap, OFaH ce0em HapbIKTBIK YHIECIMAIK.
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Kazakcranaa imki kejik MHQPaKypbUIIMBI MEH OalaHbIC JKETICTIeWi, HapbIK
KOHE HApBIKTBIK TOMEH YWIeciMAUIri Hamap >xarmaiina. Kopeita kenrenuae
Peceiinin JOrHCTMKAa HapbIFBl ANJIBIMEH MOJIIIEpre >KOHE JAMHAMUKACBIHBIH
apkacblHIa TapTeiMAbl, an Kaszakcran cepminai gamy yerinpe. [erenmik
uHBecTopiap YyuriH Kenmen ofarel  enjepiHiH JIOTMUCTHUKANBIK  HAapBIFBIHBIH
TapTHIMBIIBIFBIH aPTTHIPY MaKCaThIHA:

- 1IIK1 KOHE KOMMYHHUKAITUSIBIK-KOIIKTIK HHOPAKYPBUIBIMJIBI KETUIAIPY;
- YITTBHIK SKOHOMHKAJIAPAbIH SKOHOMHUKAJIBIK THIMILIITIH apTThIPY;

- WIETENAIK JIOTUCTUKAJIBIK KOMIAaHUsIap MEH HMHBECTOpJap YUIIH  allbIK
HAapBIKTHl OPHATY.

benapychk PecnyOamKkachlHBIH MUHUCTPIIIKTEp MEH BEJIOMCTBOJIAp, JaMYIIIBI
skoHOMUKanapabiH (EMLI) noructukaniblk AamMybIHBIH PEUTHUHITIK HapbIFbIHA
benapych eniH eHrizyiHe Hazap ayaapybl Kepek jen oinaiMbiH. (2.9-kectene
KapaHp3) DHL onemaik wHTErpamms MHIEKCI Kejecl HMHACKCTI Koca aliFaHfa,
XaJIBIKApaJIblK  CayJa-d5KOHOMHUKANBIK  KapbIM-KaThIHACTAPJbl  TYPII-TypJiepi
OOWBIHIIIA JEpPEeKTep/l TEeKcepyre MYMKIHAIK Oepesl: XalbIKapaiblK TayapJiap
arpiHgapbl (Trade Pillar), xanuran (Capital Pillar), akmaparteik (Information
Pillar) »xone amam pecypcrapsl (People Pillar). XKahanablk wHTErpauusiHbiH
WHJICKCIHIH €pPEKIIEeIrT OHbIH KOMETIMEH MEMJICKETApaJblK KaphbIM-KAaThIHACTAP
(Depth) Tepenniriu, xone onapabsiH reorpadusuibik KamTy (Breadth) tanmay daxt
Oonbinm  TaObuIabl. JlorMCTHKAHBI JAaMBITY JACHTEWIH Tanjgay »KoHe Oaranay
HOTIDKECIH/C, SIJICPiH YJIKEH 0acKa ejiep CaHbIMEH KoHE TeK CEPIKTEC eNIepIiH
IIaFbIH TOITHIH IMIHAETI KYIITI OaliaaHbICTaphl cCHMaTTanaabl, ©3apa 1C-KHUMBLI
apkbutbl anbikTanaael. Kecre 2.9 - 2014 xbuist DHL GCI uHaekci eH ayKbIMJIbl
YKOHE TEPEH XaJbIKapaiblK OalaHsicTapsl Oap ennep [22].

Memnexem Kahanowvix unmeepayus unoexci GCIDHL
(6apnvievt 140 memnexem)

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Hupnepmanasl 1 1 1 1 1 1 1 1 1 1

Upnanaus 2 3 4 5 3 2 3 3 2 2
Cunramyp 4 4 3 3 2 3 2 2 3 3
benbrus ) 3) ) 4 4 3) 6 5 4 5
JItokcenOypr 3 2 2 2 5 4 4 4 5 4
[IIBeiapus 6 6 6 6 6 6 7 6 6 6
¥neiOputanus | 7/ 7 8 8 7 7 3) 7 7 7
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Janust 11 | 11 | 10 9 9 9 10 | 10 8 9
I'epmanns 8 9 9 10 11 10 9 8 9 8
[IBenus 9 8 7 7 8 8 8 9 10 10

2.9-kectene YChIHBUIFaH Aepektepre HeriznenareH, 2014 >KbUIIbIH COHBIHAA

xKorapel kepcetkim Hwupaepnanaer, Cunramyp xoHe JltokcemOypr >KoFapbl
KOPCETKIIIKE M€ eKeHIH aTan oTKeH >keH. 2014 xpuibl conbiMeH Katap lanus (9-
opbiH) >koHe ['epmanus (10 mosumnus) aysIcThIpbUIAbL, ['oHKOHT (KpITail) *KoHE
Manbra peittunrren  anbiabin Tactangael. GCI peiitunrre Peceit 140 enmig
apacblHga 68-111 OpbIHABI WEJNCH1 TI3IMIHIH OpTachlHAa OpHaiacKaH. byn moH
XaJbIKApaJblK cay/la >KOHE KalWTall aFbIHAAPBIHBIH KeJieMi JMHAaMHUKachbiHA
OalinanbpiCThl PeceiifiiH oneMIiK SKOHOMHUKAara WHTErpanus JeHredi OoJIbII
taObutaabl. 2014 xeuibl Kazakctan Oacka enjepiiH apacbiHna 60 opblHFa ue
Ooonabl, xoHe benapyce - 98. TpaHC mieKkapachblHbIH TIeorpadUsuibIK KamTy
kemoOacmbicel, (2014 xputbl 53 - opbiH) Pecell sifHM TepeHILIIrlT OOMBIHIIA,
TpaHCIIEKapaIbIK KapKbIHIBUIBIFBI aFbIHIAphIHA - bemapych (58), Xambikapasbik
cayna - Peceii (55), kammtan - akmapatr Kaszakcran (16) akmapaTThIK aFbIHIAp -
benapyco (24), anmam pecypcrapsl - Kazakcran (41). 2013-2014 xsimgaper DHL
GCI wHeriznenren Tanmay OoiibiHIIa - KemeH oparbl eNJepiHIH €H QJIEeMJIK
SKOHOMUKACHl OipikTipuireH Ka3zakcrtaH cocklH benapych — en  KOpPBITHIHBI
xacayra Oonazawl. KemeH onarbl CHIPTKBI caylla KapbIM-KaThIHACTAPbIH KEHEUTY
Kkepek (ocipece, benapycbke KaThICThI), HEFYPJIBIM alllbIK YKOHOMHUKAJIBIK casicaT
KYprizy, IIeKapa KbI3METIHIH THIMJAUINH apTThIpYy, aWMakTBhIK cayda Typajbl
KeliciMaep jkacacy OarbITBIHAAQ JKYMBIC ICTey KakeT. Herisri xasnbIKapaibiK
JIOTUCTUKAJIBIK PEUTHHITE €HTI3y - MEeMJICKeTTep YIIH TanThlpMac Tajar,
»ahaHBIK JTIOTUCTUKAJIBIK HAPBIKTA 63 OpHbIH aiy yiriH. Coin cebenten Kazakcran
PecniyOnuKachIHBIH CTPATETUSIIBIK MIHJICTTEPIHIH OIpl JKETEKIl XaJlbIKapaibIK
pEeUTHUHTTEpIE eMIMI3/IIH MO3UIUACHIH JKaKCapTy OOJIbIT Ta0bu1aAbl. JIOTUCTUKITBIK
perituar KP  yCcTaHBIMBIH jKakcapTy MEH WHBECTHIMSUIBIK TapThIMIBLIBIFBIH
apTTBIpyFa KaKChl JKOJI, VJTTHIK KOJIK-JOTUCTUKA CaJachlH JKOHE KOJIKTIK-
JIOTUCTUKAIBIK HWHPPAKYPBUIBIMIBI JaMbITyFa WHBECTULIMSIIAPABI  VIIFAUTyFa
MYMKIHJIIK Oepe/.
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Khassan Niyetkali, 4™ year student Aviation security,
Scientific superviser professor Badanbekkyzy Z.

THE FACT ABOUT MOBILE PHONES ON THE AIRPLANE

TycinikTeme
Makanana yiry ke3iHae ysiabl TenedoHAbl KOJJaHy VIIyFa Kepi 9cepiH
TUTI3ETIHI Typanbl aWThUIFaH. HenmikTeH KemnTereH oye KOMIAHUSIaphl YIINY
KE31HJIE DJIEKTPOHABl KYPBUIFbLIAP/IbI MailaaHyFa THIMBIM cajaabl? DIEKTPOH/IbI
KYPBUIFBIJIAP Oy€ KOJITiHEe KAHIIAJIBIKTHI 3USHBIH TUTi3edi? by Typreiga Kanmai
3epTTey XKYprizyre 60omanbi? ¥suiel OaillaHbICTBI KOJITAaHYFa pyKcat Oepe Me eKeH?
Bbyn1 Tex aBuakoMmmaHus OacCIILUTBIFBIHBIH PYKCATBIMEH FaHa JKy3ere acabl.
Tyiiin ce3aep: ysibl TeeoH, THIHBIM cally, Kepi ocep €Ty, aya HaBUTAIUs
JKyHeci, TOIKbIHIAP.
Annotation

“Pay attention please our dear passengers, | wish you to set your portable
electronic devices, including any mobile phones, to flight mode”. It’s a daily
request heard by passengers at the beginning of millions of flights all around the
world. Representatives of airlines say that “Mobile phones will badly influence for
planes”. Is it really true? What will say about this real experts.
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Key words: mobile phones, forbidden, bad influence, air navigation system,

waves.
AHHOTALUA

B cratee peub uaeT 00 HCMOIB30BAaHUM MOOWJIBHBIX YCTPOMCTB Ha OOpTYy
camouieTa. Uto AeJ1aThb C TGJ’IG(bOHOM B camoJiere? Yrto 6y,ZIeT, €CJIN OCTaBUTH €TI0
BKIIFOYCHHBIM, HCCMOTP Ha 3anpeT? EcTb 11 cBsI3b Ha OOJIBIIION BEICOTE? CGFOIIHSI
MBI MIOCTapaeMcsl HalTH OTBET Ha 3TH BOMpPOCHL. bpaTk ¢ coboro TenedoH Ha GOpT
CaMoOJICTa MOKHO, 4 BOT pa3pcuiar JIK UM BOCIIOJIbB30BATLCA — 3TO 3aBHUCHUT OT
paCI'IOp}I}KeHI/Iﬁ PYKOBOACTBA aBHAKOMIIAHHH.

KiroueBrle c¢jioBa: MOOMIILHBIE TGJIG(i)OHI)I, 3allpCIICHUC, IIIIOXOC BJIMSAHHC,
BO3AYyHIHAS HABUTAIMMOHHAA CUCTEMA, BOJIHLI.

The aims of the paper are:

1. To analyze the scientists work about influence of waves to air navigation
systems of plane.

2. To show that mobile phones aren’t harmful for airplanes normal work.

Object: electronic mobile devices

Subject: the bad influence of mobile devices.

Hypothesis: we suggest to submit airline regulation.

Introduction

The truth about mobile phones in the aircraft. Are mobile phones can lead to
the collapse of an airplane? | decided to talk about this claim.

Passengers in aircraft are actually forbidden to use mobile phones in flight.
Some argue that the phones can lead to faulty electronics board aircraft. Others say
that this is just a ploy to get the passengers to use the expensive phones that are
installed in the aircrafts.

Main part

Wishing to understand this question, the researchers decided to recreate the
cockpit with all appliances. Then, they could see how they will affect mobile
phones. The researchers bought the navigation and communication equipment - all
that can affect radio waves. They made a working cockpit. These devices easily
able to detect beacon airport navigation system in nearest city.

How do mobile phones can affect the plane? There are two options.

First, your phone's signal may be turn off a radio signal from a tower or
lighthouse.

Secondly, the signal may directly interfere with the electronics of the
navigation equipment.

The researchers felt that the interference - it is more probable version. Almost
all electronic devices emit radio frequency radiation, whether game console or a
DVD-player. To determine which power radio waves emitted by mobile phones,

111




Ne 1-2 (05) 2017 A3amMaTTBIK aBUAIUS aKaJIEMUSICHIHBIH KapIIbICHI

the researchers needed a spectrum analyzer. They are also used in isolation from
external influences container, a so-called Faraday cage.

)
5/ \
7/

It is entirely made of brass wire and does not transmit radio waves. Inside it,
researchers measured the radiation from the three subjects, which often take
passengers on board the aircraft. Radio emission from the CD-player, MP3 player
and portable game consoles appeared barely perceptible. But as soon as the mobile
phone has been activated, the spectrum analyzer recorded a strong surge. There
were reasons to believe that the mobile phone output power could interfere to
aircraft equipment.

First, researchers have begun testing using wave standard GSM 1800. Phone
with the standard used by millions of people around the world. However, after a
long "bombardment” of equipment no distortion was observed. Even when the
signal is 100 times the powerful than phone signal, the aircraft equipment is
operating normally. But when the generator is reconfigured to the frequency of
800-900 MHz, steel strange things happen. The arrow of the device, which shows
where the aircraft is relatively runway, started strongly rejected. In fact, according
to the experiment, devices operating at a frequency of 800-900 MHz, can greatly
affect the navigation equipment of the aircraft.

o
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It was only an intermediary result of the study, because all experiments were
performed in the laboratory. The researchers decided to go to the airport and to
include mobile frequency generator on real plane. Over several hours, they were
exposed to plane waves various frequencies. They used both the old analog
standard PCS phones and smartphones modern. Many of them work at a frequency
of 800-900 MHz. However, nothing has happened. None of the phone has no effect
on the communication system to the ground plane. Mobile sabotage failed. The
fact is that in contrast to the laboratory, all kilometers wires passing through the
plane, are screened. Therefore, no matter what the signal is not working on them, it
did not affect the operation of devices.

Conclusion

""Checking all the impacts for interference from mobile phones too
expensive.

Nobody wants to take risks, that's all. **
Why, then, there is a prohibition on the use of mobile phones in the aircraft?

It seems that the airline just reinsured.

Expert: The aircraft is equipped a huge amount of equipment and systems.
Scan all on the subject of the impact of interference from mobile phones too
expensive. Nobody wants to take risks, that's all. This is important, considering the
fact that new phones operating on different frequencies, appear every month.

From the side of the International Civil Aviation Organization safer just
prohibit the use of phones on board. It is always one possibility out of a million
that interference from the phone could affect the operation of onboard systems.
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THE TEACHING VOCABULARY

TycinikTeme
byn makanmama cTyaeHTTEpre arbUINIBIH TUTIHIH CO3MIK KOPBIH OKBITYIAFbI
’KaHa TEXHOJIOTHSI MEH 9JlicTepl KapacThlpbliaabl.Co3aiK KOPABIH Til YHpEHYIer1
MaHbBI3bl MEH peJli aHbIKTalaabl. Makajga 3aMaHayW TEXHOJIOTHSIIAPIbI KOHE
OJIapJIbl KOJIJIAHY 9JI1C- TOCUIEPIH YChIHABI.
Tyiiin ce3aep: KOMMYHUKATHUBTIK OJIC, CO3MIK KOp, aKTHUB KOHE IacCHB
ce3Jiep, TUT KeAEPTicl, ayIMOIMHTBU3M, aKIICHT.

AHHOTAIUA
B naHHOI CTaThe paCcMaTPUBAIOTCS TEXHOJOTMHM M METOJbI MPENOIaBaHU
JIEKCUKH aHTJIMMCKOTO s3bIKa. PONb ¥ 3HAUEHME CIOBapHOIO 3araca B U3y4YEeHUH U
MPENOJIABAHUM  AHTJIMKACKOrOo  si3bika. (CTaThsi  pPACKPHIBAET COBPEMEHHBIC
TEXHOJIOTUY U METObI UX BHEIPCHMUSI.
KiroueBble ¢j10Ba: KOMMYHUKAaTUBHBIN MMOJIXO, CJIOBAPHBIN 3amac, akTUBHAs
Y TIaCCUBHAs JIEKCUKA, SI3bIKOBOU Oapbep, ayIUOJTUHTBU3M, aKIICHT.

Annotation

This article deals with the technologies of teaching English vocabulary in the
classroom. The essence and importance of vocabulary range in learning and
teaching English. The article considers modern technologies and the ways of
implementation.

Key words: communicative approach, range of vocabulary, active and
passive vocabulary, language barrier, audiolingualism, accent.

Introduction

Talking about the importance of vocabulary, the linguist David Wilkins
argued that: “without grammar little can be conveyed, without vocabulary nothing
can be conveyed. Learners need to use words in order to express themselves in any
foreign language. Many students recognize the significance of vocabulary
attainment. Learners usually find it difficult to speak English fluently. They
usually think writing and speaking activities exhausting because they keep on
using the same expressions, phrases and words and very soon their conversation is
suddenly break of due to missing words. The main reason for such communication
problems is the lack of vocabulary. Some learners are oppose with the problem of
forgetting the words and phrases after the teacher has elicited their meaning and
the others after they have looked them in the dictionary. This is also a reason of the
absence of vocabulary.

The more words learners learn, the easier they memorize them.
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The main part

The teacher has a basic role in helping students to improve their vocabulary.
But vocabulary teaching has not been enough responsive to such problems, and
teachers have not recognized the tremendous importance of helping their students
to develop an extensive vocabulary. For a long time, English used teaching
approach such as Direct Method which emphasized the primary importance of
teaching grammatical structures. There was a main change in teaching English in
1970s. The focus turned from the Direct Method to the Communicative Approach.
It emphasized the importance of teaching vocabulary. Learners were exposed to
diverse vocabulary and speaking activities. During different courses a lot of words,
phrases and expressions introduced and learners were promote to express
themselves as much as possible. Today we have more freedom in choosing the
method of teaching vocabulary during English courses. The English syllabus is
organized around both vocabulary and grammar structures. Nowadays learners still
have difficulties in communication and they cannot express their ideas fluently.
Teachers paid attention to the grammar of words, to word frequency, to
collocations. Students should be able to talk about their jobs, what they do, what
they use, routine procedures and things which could be wrong. In more unusual
situations, they should have strategies for explaining what is happening using
simple vocabulary. Teachers need to be selective as to which vocabulary they
intend to teach. Try to come up with a list of 10-12 words which are likely to be
new to learners, in addition to any that you think they will already know. Regular
review of vocabulary is necessary. It is estimated that a word needs to be seen in
meaningful context about 7 or 8 times, to be remembered. Remember that learners’
passive vocabularies will be larger than their active vocabularies. Some words are
only necessary for recognition. Paraphrasing is an essential part of vocabulary.
Vague language ( “a thing which” “something that” “some kind of liquid”) and
hypernyms (the words for “types of something”) are essential. Ideas for teaching
vocabulary:

- Brainstorming into categories

- Labeling diagrams / picture

- Give word lists and mind maps, ask learners to write the words in
appropriate places

- half crosswords

- hotseat (two teams, one member facing away from the board, write up a
word, other must explain it)

- Learner training — learners need to be given effective methods for
remembering vocabulary.

- Shout out a hypernym, and get teams to brainstorm hyponyms, or play the
categories game

- Regular picture description practice, from Google image search.

115




Ne 1-2 (05) 2017 A3amMaTTBIK aBUAIUS aKaJIEMUSICHIHBIH KapIIbICHI

According to the ‘lexical domains’ words can be grouped together to which
they belong (e.g. words referring to ‘holidays’, to ‘travelling’ or to ‘aircraft’. In
fact, in the most recent scientific research into human memory seems to indicate
that our brains actually store information in this way. These domains can be very
broad (e.g. ‘topography’) or very narrow (e.g. ‘capital cities’). The domains we
may need to refer to will depend on the contexts and the activities in which we are
engaged.

Interference from subsequent learning and insufficient recycling are two main
reasons that cause forgetting. Most teachers know the fact that introducing a new
vocabulary may imply forgetting the old one. The new words have the effect of
overwriting the previously learnt material. This is one of the reason why teachers
should avoid teaching lexical sets containing words that have similar meanings to
the previously ones. The other cause that triggers forgetting is insufficient
recycling of the vocabulary acquired and most researches show that frequent
review of learnt material can reduce the rate of forgetting. It is not enough to repeat
words, phrases and expressions, learners have to recycle the words in different
ways. If students use or encounter the words, expressions in a different way in
which they first met them, then better learning is likely to be achieved.

Another main aspect when teachers recycling certain words or phrases is for
learners to make sure that they really understand the meaning and use of those
words or phrases. Learners might also try to use the new words, expressions and
phrases to their real life. Learners not only learn as many words or phrases as
possible, but they also have to remember them because, learning is remembering.

First of all vocabulary is a learning process that relies firstly on memory and
students have different abilities in memorizing vocabulary. According to the
research works there are three types of memory. They are: short-terms store,
working and long-term memory.

The short-term store is the kind of memory that hold a limited number of
information items for periods of time up to a few seconds and it does not help
learners to much in their attempt to learn vocabulary items. Successful vocabulary
learning involves something more than just holding words or phrases in learners
memory for certain period of time.

The working memory is the kind of memory that holds words long enough in
learners memory and they are able to operate with them. The working memory
relies on reasoning and logic. If the learners come across a new word such as “to
acknowledge” which means “a recunoaste meritual cuiva”, they will be able to
easily memorize it by comparing it with another word from their long-term
memory, for example, “knowledge” meaning “cunoastere”. Using like this
associations will help learners keeping words, phrases, expressions in their
memory for a long time. Finally, we can say that the long-term memory is the
reliable kind of memory. Unlike the working memory which hold limited words in
the brain, the long-term memory has a titanic capacity. We all know that learners
forget vocabulary from one lesson to another and the facts show us it is not enough
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to have a long-term memory. It implies learners’ efforts and teachers’ witty
techniques when learning and teaching vocabulary. To change the material from
fast forgotten to the never forgotten. One of the important technique in learning
vocabulary is the repetition. To keep the words as long as possible in the memory
learners should be repeated them at frequent periods of time. Nevertheless,
repetition will not be effective without understanding of the meaning of those
particular words or phrases and of course by correlation with other similar already
learnt words. Using the newly learn words or phrases is another important
technique. In this case, the teacher plays the valuable role. During the lesson,
teacher should insist on practicing the new vocabulary by encouraging learners to
speak as much as possible by activities and games. At home, learners also have to
practice to pronounce the new words and keep on using them until they are stored
in the long —term memory. Practicing vocabulary is strictly connected to applying
vocabulary to learners’ real life events. If students practice to acquire vocabulary
by associating words with events from their daily life they easily memorize them.

For example, learners are presented a new word connected to the topic
“travelling” and they successfully memorize the word list by creating a real life
event. And they try to use all new words, then perform a situation. This can be
done in classroom as well as at home and have positive results.

Another humorous technique to be take into consideration when learning and
teaching vocabulary is imaging. Learners without any difficulties will learn new
words if they are taught to associate them with the picture. For example, learners
associate “airport” with the image of particular building, where we ask some
information about flights, tickets and keep that words in their mind. To visualize
the words is extremely important for the learners and also help them keep the
words in the long-term memory.

Conclusion

In conclusion we would like to say that vocabulary is the most important and
required skill in learning of foreign language. It is on vocabulary reading, writing,
speaking and listening are based and developed. This article has shown why it is
important to learn new words, phrase, expressions and why vocabulary is difficult
to memorize. Besides, it dealt with two main reasons for which most of the
students permanently forget the words acquired. And finally, it has suggested
methods and techniques that help to understand the new vocabulary by using the
working memory and to transfer it in the long-term memory.
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THE SERVICE OF QUALITY RATING JSC “ALMATY AIRPORT”
ACCORDING TO THE SOCIAL RESEARCH RESULTS

Tycinikreme
byn makamama AnmMartbl oyeXaWblHAA KbI3MET KOPCETY CalachlH KOPCETY
MaKcaTblHJa «AJIMaThl dyexalbD» jKacaraH QJIEYMETTIK cayajHaMa HOTHXKelepl
KOPCETUITEHIr  KapacTeipbUiraH. KpI3MeT camachklH KOTepy MakcaThblHJIa
JKOJIaylIblIap/iaH JKayall —aJIbIHBIN, OJIAPAbIH YCBIHBICTAphl MEH HJesiaphbl
KaObUITaHFaHAbIFbl AU THUIA]IbI.
Tyiiin ce31ep: KbI3MET canachkl, a3pornopT KbI3METI, KOJIayIIbLIap

Annotation
The article represents the results’ description of sociological interviews made
by the order JSC “Almaty Airport” in 2016. The service quality rating in the
airport of Almaty was given from the answers of passengers. The complex of
measures providing the quality by increasing according to passengers’ wishes and
ideas was offered.
Key words: service quality, process of airport services, passengers.

AHHOTAUMSA
B craThe mpencraBieHO ONMCaHUE PE3yJbTATOB COIMOJIOTMYECKHX OINPOCOB,
caenanHpiXx B AO «Asponopt Anmate» B 2016 rogy. M3 oTBETOB maccakupos
OBLJIO OMpENEeTeHO OIIEHKa KayecTBa OOCIY>KMBaHHUS B a’ponopTy Anmatel, B
COOTBETCTBUM C TMOXEIAHUSAMU M HACSIMU TACCaXUPOB OBUIO MPEJIOKEHO
HaWJIyyllee yJay4ylleHue KayecTB 00CTyKUBaHUE.
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KaroueBble cioBa: kauecTBa OOCITyXHBaHHUE, IMPOILECC OOCTYKHUBAaHUE B
adpomnopry, MacCaxuphl.

The purpose of the paper is to analyze the service of quality by questionnaire.
According to the paper we purpose some objectives:

-to identify the problems of passengers and assess the service;
-to propose effective level of service quality;

Object: JSC ““ Almaty Airport ”.

Subject: the service of quality.

Hypothesis: we suggest the level of service quality and cultivate them.

Methods of investigation: we use methods of description and analysis.

Theoretical value of the paper: the results of our work can be developed as a
matter for scientific works on the point of service quality.

Practical value of the paper: analysis the problems in the service of quality in
Almaty Airport according to social research.

Basis of the paper: the paper has been carried out on the material “ Service of
passengers and culture of communication ” — Atanelov E.G. Novosibirsk 1999.
file:///C:/Users/Atis/Desktop/muccepTaiius/otsenka-kachestva-predostavlyaemyh-
uslug-oao-aeroport-chita-po-rezultatam-sotsiologicheskogo-issledovaniya.pdf

1. Introduction

A key factor in improving the competitiveness and efficiency of the airport
services on the market is the level of service quality. The high level of service
quality to all consumer services mean to satisfy their expectations and the creation
of competitive advantages which are the key to long-term effective functioning and
development.

The structure of the services of airport infrastructure was thoroughly
investigated. These are services related to baggage handling, namely: reducing
time and baggage of its issuance, range of additional services, the provision of the
luggage trolleys, loading services, porters, and the level of service quality,
especially, safety.

In addition, the ability to simplify the formalities connected with the passport
(visa) and customs checkup - the allocation of additional posts, introduction of
information technologies to carry out passport and visa service of passengers in the
automated mode, etc.

2. Discussion

Firstly, we define what the poll is? The poll is a survey of the public or of a
sample of public opinion to acquire information.

An opinion poll is a survey of public opinion from a particular sample.
Trained interviewers ask questions of people chosen at random from the
population being measured. Responses are given, and interpretations are made
based on the results.

The questionnaire, developed for sociology-based surveys contained
questions relating to service quality assessment; identifying the relationship of air
passengers to the various factors affecting the quality of service; assess the quality
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of individual services (luggage packing). ( See Appendix | ) From the
questionnaire we can do such conclusion.

Results of polling
Aircraft passenger satisfaction

1. Gender
Male | ]
20%
Femal N
80%
2. Age
Less than 20 I

0%
21-30 —
50%
31- 40 [ ]
20%
41- 50 [
0%
51- 60
20%
60 +
10%
3. You:
Student B
10%
Worker ]
40%
Unemployed [ ]
20%
Self-employed [ ]
20%
Retired []
10%
4. How often do you use a plane?
Once a week or more often
0%
2-3 times a month
0%

Once a month
10%
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12 times a year
A few times a year
Once a year or less often

Never

0%

[—

0%

50%

40%

5. Please rate the importance of the following factors when choosing

airlines:
Formulation Very Important  Minor
important
Departure / Arrival 80% 20% 0%
of the aircraft has
been beneficial.
The flight was a 80% 20% 0%
convenient / needed
less direct.
Lower prices 40% 60% 0%
Profitable program 20% 80% 0%
for frequent flyers
Most services 50% 40% 0%
offered on the plane
Most airport services 40% 40% 10%
(airline tickets,
snacks ...)
Recommended by 10% 20% 70%
travel agencies
Aircraft type 40% 10% 50%
preference
6. How long did you wait in the line:
Formulation I didn’t 0-5min  6-10 min
wait
Boarding 0% 0% 30%
Waiting at the 40% 30% 0%

Neutral

0%

0%

0%

0%

0%

0%

0%

0%

11-20

10%
20%

Does not
matter

0%

0%

0%

0%

10%

10%

0%

0%

over 20
min
60%
10%
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terminal

Preflight 10% 40% 30% 0% 20%

inspection

Sending Luggage 0% 10% 40% 0% 50%

Issuing tickets 0% 0% 10% 10% 80%
7. Please rate the ticket price, given the circumstances of your flight:
Formulation Agree Disagree | don’t know

| planned this 40% 60% 0%

flight without

taking into account

the price of the

ticket.

| wanted to fly 60% 10% 30%

later / earlier, but

because of the

price I'm flying

right now.

| wanted to go by 70% 20% 10%

train / bus / car,

but because of the

price, | decided to

fly now.

| did not want to 50% 30% 20%

make this trip,

finally | decided to

fly because of the

low prices.
8. Please rate our services offered on the plane:
Formulation Excellent ~ Good  Enough Bad  Idon’t

know

The presence of 60%  40% 0% 0% 0%

attendants

Ready to help the 20%  70% 10% 0% 0%

crew
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Appearance of crew 40%  30% 30% 0% 0%
Communication of 20%  30% 40% 0% 10%
pilot with passengers
The quality of drinks 60%  30% 10% 0% 0%
and snacks
The total level of 70%  20% 10% 0% 0%
service
Q. Please rate, the plane on which you are flying:
Formulation Excellent ~ Good Enough Bad Idon’t
know
Designated luggage 40%  40% 10% 0% 10%
Comfort of seats 10%  40% 40% 10% 0%
Location of seats 20%  40%  30% 10% 0%
Cleanliness 60% 40% 0% 0% 0%
Noise 70%  10% 10% 10% 0%
Table 1.

From table 1 you can see that 50 passengers were interviewed in total. Feature
characteristics: gender: female - 80%; men - 20%. Age: passengers who had
participated in polling are aged 21-30 — 50%, passengers who are aged from 31 to
40 and from 51 to 60 — about 20%, other 10% emphasized by passengers 60 and
more.

As a result of polling has been established that around two-fifths passengers
are workers, others two tenth are unemployed and self-employed. However others
a tenths of passengers who use service of airport infrastructures are students and
retired passengers. For question “How often do you use a plane?” was given the
following answers: 50 % of passengers use a few times a year, 40 % of passengers
use once a year or less often, also tenth of passengers who were interviewed use a
service of airport infrastructure once a month.

Following this the questions of interviews that the importance of the factors
when choosing airlines access as very important: the departure/arrival of the
aircraft has been beneficial; the flight was a convenient; as important : lower
prices; profitable program for frequent flyers. Turning to the another side of the
questions of the interviews “ How long did you wait in the line? . the half of
passengers did not wait, other half of passengers waited in boarding, sending
luggage and issuing tickets over 20 minutes.

Another type of questions in the interview is about the ticket price.
Approximately 55 % choose the airline because of the price of the ticket, about 40
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% buy the ticket without taking into account the price of the ticket. The following
the question of the interview which passengers should rate the services offered on
the plane 70 % rate the total level of services excellent and 20 % is good, other 10
% 1is enough. Subsequently, the interview’s question about the services offered on
the plane which you are flying 40 % of passengers rate the services an excellent
mark, around 34 % of passengers a good mark, nevertheless 10 % access the
service a bad mark.

1. Conclusion

Finally, last questions about *“ If you have any suggestions on improving the
service, write them: . Almost 15 % of passengers explore to reduce waiting time
for passengers in check, passport control, waiting room. Also to notify the exact
time of departure. Especially, notification of flight delays and in order to know the
time to drink coffee or doing shopping. Just over a tenth write about time of
issuance of the first piece of baggage, also 22 % suggest about notification by a
mobile communication. Their suggestions: now everyone has a smartphone, tablet
and it would be great to get all the information about departure/arrival in a mobile
communication. The last step is to reduce waiting time un the waiting room and to
notify the exact time of departure is rated by around a quarter of passengers. Their
wishes that notification of flight delays and in order to know the time to drink
coffee or doing shopping.

As a progress of interviews were obtained information about the level of
service quality in JSC “ Almaty Airport . Present exploring shows that quality of
service has satisfied their customers. In organization of ground servicing of
passengers it should be comfortable for customers, rationally and kindly, good-
naturedly, communication with passengers has to be based to service of customers
in high level of servicing and to take care of passengers.

We would like to suggest the followings to improve service. (See the scheme 1)

Scheme 1.
You can see from scheme 1 the following suggestions:
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- Reducing the price (tickets are expensive / food / cofee in the restaurants) —
14%.

Suggestions for improving service

Notification by a
mobile communication
22%

Reduce the priceld %

Reduce waiting time
for passengers in
check
14%

To reduce waiting time
in the waiting room
and to notify the exact
time of departure

25%

Reduce waiting time
for passengers in
passport control

14 %

Time of issuance of the
first piece of baggage
11%

- Reduce waiting time for passengers in check (expanding number of racks) —
14%.

- Reduce waiting time for passengers in passport control — 14%.

- Time of issuance of the first piece of baggage (carelessly refers to the
baggage) — 11%.

- To reduce waiting time in the waiting room and to notify the exact time of
departure ((Notification of flight delays and in order to know the time to drink
coffee or doing shopping)) -25%.

- Notification by a mobile communication (Now everyone has a smartphone,
tablet, and it would be great to get all the information about departure/arrival in a
mobile communication) and flight time/departure date ) — 22%.

APPENDIX |
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Aircraft passenger satisfaction

Hello, please take a few minutes of your time to fill in the following questionnaire.
1. What is your gender:

* Female *Male

2. How old are you?

*|ess than 20 *21-30 *31-40 *41-50  *51-60 *60+

3. You:

*Student  *Worker *Unemployed *Self-employed *Retired
4. How often do you use a plane?

*Once a week or more often *2-3 times a month *Once a month

*12 times a year *A few times a year *Once a year or less often

*Never

5. Please rate the importance of the following factors when choosing
airlines:

*Very important *Important *Minor  *Neutral *does not matter

Departure / Arrival of the aircraft has been beneficial.
*Very important ~ *Important *Minor  *Neutral *does not matter
The flight was a convenient / needed less direct.
*Very important ~ *Important *Minor  *Neutral *does not matter
Lower prices

*Very important *Important *Minor  *Neutral *does not
matter

Profitable program for frequent flyers

*Very important *Important *Minor  *Neutral *does not
matter

Most services offered on the plane

*Very important *Important *Minor  *Neutral *does not
matter

Most airport services (airline tickets, snacks ...)

*Very important *Important *Minor *Neutral *does not
matter

Recommended by travel agencies

*Very important *Important *Minor *Neutral *does not
matter

Aircraft type preference

*Very important *Important *Minor *Neutral *does not
matter

6. How long did you wait in the line:
*I didn’t wait *0-5 minutes *6-10 minutes  *11-20 minutes

*over 20 minutes
Boarding
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*I didn’t wait *0-5 minutes *6-10 minutes  *11-20 minutes
*over 20 minutes

Waiting at the terminal

*1 didn’t wait *0-5 minutes *6-10 minutes  *11-20 minutes
*over 20 minutes
Preflight inspection

*1 didn’t wait *0-5 minutes *6-10 minutes  *11-20 minutes
*over 20 minutes
Sending Luggage

*1 didn’t wait *0-5 minutes *6-10 minutes  *11-20 minutes
*over 20 minutes
Issuing tickets

*1 didn’t wait *0-5 minutes *6-10 minutes  *11-20 minutes
*over 20 minutes

7. Please rate the ticket price, given the circumstances of your flight:

*Agree *Disagree *| do not know
| planned this flight without taking into account the price of the ticket.

*Agree *Disagree *1 do not know

| wanted to fly later / earlier, but because of the price I'm flying right now.

*Agree *Disagree *1 do not know

| wanted to go by train / bus / car, but because of the price, | decided to fly
now.

*Agree *Disagree *1 do not know

| did not want to make this trip, finally I decided to fly because of the low
prices.

*Agree *Disagree *| do not know

8. Please rate our services offered on the plane:
*Excellent *Good *bad *enough *| do not know
The presence of attendants

*Excellent *Good *bad *enough *| do not
know

Ready to help the crew

*Excellent *Good *bad *enough *| do not
know
Appearance crew

*Excellent *Good *bad *enough *| do not
know
Pilot Communication with passengers

*Excellent *Good *bad *enough *1 do not
know

The quality of drinks and snacks

127




Ne 1-2 (05) 2017 A3amMaTTBIK aBUAIUS aKaJIEMUSICHIHBIH KapIIbICHI

*Excellent *Good *bad *enough *| do not
know
The total level of service

*Excellent *Good *bad *enough *| do not
know

9. Please rate, the plane on which you are flying:
*Excellent *Good *bad *enough *1 do not know
Designated luggage

* Excellent *Good *bad *enough *] do not
know

Comfort of the seats

* Excellent *Good *bad *enough *| do not
know
location of the seats

* Excellent *Good *bad *enough *| do not
know
Cleanliness

* Excellent *Good *bad *enough *] do not
know
Noise

* Excellent *Good *bad *enough *| do not
know

10. If you have any suggestions on improving the service, write them here:

References:

1. file:///C:/Users/Aiia/Desktop/muccepranus/otsenka-kachestva-
predostavlyaemyh-uslug-oao-aeroport-chita-po-rezultatam-sotsiologicheskogo-
issledovaniya.pdf

2. Service of passengers and culture of communication — Atanelov E.G.
Novosibirsk 1999.
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MEKITHUUYECKOE COIJIACUE B MOJUATHUUYECKOM
OBLIECTBE

Tycinikreme
Maxkanana Kasakctan PecnyOnmkachlHIaFbl YJITapallblK KapbIM-KaThIHAC,
CasiCl JKOHE OJIEYMETTIK TYPaKThUIBIKTHI KaMTaMachl3 €TYIIH JKOJIapbl MeEH
Macenenepi KapacThIPhIIaIbl.
Tyiiin ce3aep: sTHOC, casicat, yiT, KazakcraH, 31H-031 COUKECTEHIIPY.

AHHOTaIUA
B TAHHOU CTaThe paccMaTpUBarOTCSA BOIIPOCHI COLMAJIbHON
KU3ZHEACATEIBHOCTA OOIIECTBA, 3THUYECKAsT CaMOUJCHTU(DUKAIINS U dTHUYECKAs
MOJUTHKA He3aBucuMoro Kazaxcrana.
KiawueBble cioBa: »dTHOC, TIOJIUTHKA, HaIUsi, CaMOUJICHTH(UKAIIA,
Kazaxcran.

Annotation
This article examines the issues of social life of the society, ethnic self-
identification and ethnic policy of independent Kazakhstan.
Key words: ethnos, policy, nation, self-indentification, Kazakhstan.

Pecnybnuka  KazaxctaH  BCcTpedaeT — JABajlaTd  MSATWIETHE  CBOEH
HE3aBUCUMOCTH MACIITAOHBIMH JOCTH)KCHUSMH B TMPOBEACHUHU KapJAUHAIBHBIX
COIIMATIbHO-D)KOHOMUYECKUX U TMOJUTUYECKUX pedopM, a MexIyHapOIHOE
cooOI1ecTBO BocmpuHUMaeT KazaxcTaH Kak aBTOPUTETHOTO W BIIMSITEIBHOIO
y4aCTHHUKA TJI00aTbHBIX MPOIECCOB.

3a mpomenmue 25 neT ObUT CO3MaH MPOYHBI (DyHIAMEHT HAIIMOHAIBLHON
roCyJapCTBEHHOCTH W oOOecIieueHa TeppUTOpuaIbHasi IEJIOCTHOCTh CTpaHbl. B
CTpaHE CO3JaHbl HHCTUTYTHI OTKPBITOTO JEMOKPATHIECKOTO 00IIeCcTBa, CTAOUIEHO
YIIY4IIAETCA KauyeCTBO KU3HU HacelleHus. M camoe rimaBHOE — BCE ATU TOJbI MTOJIU
HaIMOHAIBHBINA U TOJIM KOH(ecCuOHATBHBIN Hapo Ka3axcTaHa )KMBET B yCIOBUAX
BHYTPEHHEH CTaOUILHOCTH M MHPA CO BCEMU COCEISIMH.

Cdepa dTHUUECKUX OTHOILICHUM SIBJISETCS COCTABHOM YaCThIO BCEU CHCTEMBI
COITMAJILHON JKU3HEACATEIbHOCTH OOIIECTBa, OCHOBHBIMM OOBEKTAMH KOTOPOH
BBICTYNAIOT 3THUYECKUE TPYIIIbI, COCTOSIIIUE U3 JIOJICH CO CBOMMHU STHUYECKUMHU
nnrepecamu. Chepy d3THUYECKUX OTHOIICHHM MPEACTaBIISIIOT pa3iuyHble (OpMbI
B3aMMOJECHUCTBUA 3THUYECKUX TPYIIN MO BOMPOCAM JOCTUKEHUS HMX HHTEPECOB.
BobImMHCTBO TOCYAapCTB MHpa B STHHUYECKOW TMOJUTUKE PYKOBOACTBYIOTCS
HUCTOPUYECKU CJIOKUBIIMMUCS MPUHIMIIAMU U MPABUJIAMHU B OTHOUIICHUSIX MEXKIY
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TOCYJapCTBEHHBIMH  WHCTUTYTAMH W JTHHYECKHUMH  COOOIIEeCTBaMH, U
MEHBITMHCTBAMH. YacTh ATUX MPHUHITUIIOB CIIOXKIIACH €CTECTBEHHBIM 00pa3oM B
XOJ€ TOCYJAapCTBEHHOTO CTPOUTENBCTBA, a YacTh IIPUBHECEHA pPEATHSIMHU
COBPEMEHHOIO MHpa, M TMPEKIEC BCEro — Bce 00Jiee YKOPEHSIOIUMHUCS B
HallMOHAJIBHBIX 3aKOHOJIATEIbCTBAX HOPMAaMHU MEKIyHAPOIHOTO MPAaBa.

Conep:kaHue HOBOM STHUYECKOW MOJUTHUKU COCTOUT B PACHIMPEHUU CIIEKTpa
CaMOBBIPQXXEHUSI OSTHUYHOCTH MYyTEM pa3pabOTKH MEXaHU3MOB, CIIOCOOHBIX
NPUMUPUTH  TOJUTUKO-NIPABOBBIE  MHTEHLIMM W  HWHTErPATHBHBIE  33J1a4d
rocyiapcTBa Mo CO3JaHUIO IOPUINYECKH 0O0OCHOBAaHHOM COJMIAPHOCTH T'pak]laH,
T.€. COTPAXKIAHCTBA C U3HEHHO BAXKHBIMU COIMAIBHO-IEMOTpa)UUECKUMH,
KYJIbTYPHO-SI36IKOBBIMHU U TICUXOJIOTUYECKUMH aCTIEKTaMH 3THUYECKHUX OOIIHOCTEMN
u rpymnm. JloJIrocpoyHOCTh €€ BBITEKAeT M3 NPU3HAHHUS MHOTO3THUYHOCTH
MOCTOSTHHO JACHCTBYIOMIUM (DAKTOPOM.

C oOperenuem HezaBucumocTH Kazaxcrana Ha TOBECTKY JHSA A
MOJIUTUYECKUX JJIUT, 3HAYUTEIIbHOM YacTH IMOJUMATHUYECKOTO HACEJIECHHUs, Ja U
€IBa JIU HE KaXKJIOr0 JKUTEJIS CTPaHbl, OCTPO BCTAJl BONPOC CaMOUJECHTU(DUKAIIMIA.
KTo MbI, ka3zaxcranupl? YUTo sBISETCS ONPEACHSIONIMM B IMOHATHU «HALUS» B
HOBOM  TIOCTCOBETCKOM  PEaJbHOCTH  —  IPOUCXOXKJICHHE  (3THHUYECKAs
MPUHAIICKHOCTh — Ka3axX, PyCCKUM, YUTyp, HEMEIl U T.J.) WIH TPaKIaHCTBO?

He xaxmplif cerojiHs CMOXET OTBETUTh Ha TaKOM, Ka3ajioch OblI, MPOCTOM
Bompoc: «KTo ke MbI Takue — Ka3zaxcTaHIbl?». TpeOyeTcss BpeMs U OINpeeICHHOe
HUCTOPUYECKOE pAa3BUTHUE, YTOOBI PEHIUTh MNPOOJIEMy CaMOUACHTU(PHUKAIIUU.
be3ycnoBHO, HBIHEIIHEE MOJOKEHUE JeN B HAIMOHAIBHOU cdepe, HbIHEITHEe
CaMOYYBCTBHUE ITHUYECKHUX TPYNIl HE HAET HU B KAKOE CPABHECHHUE C CUTYaIUEH
MIEPBBIX JIET HE3aBUCUMOCTH. OJTHAKO TOBOPUTH O TOM, UTO HAIIMOHAJIBHBIN BOIPOC
CHAT C TIOBECTKM JHSA, HeENb3A. [IOCKONBKY CTpaTernyeckou 3amadend CTpaHbl
ONPEAECICHO JOCTUKEHHE €IMHCTBA MHOTOYMCIIEHHBIX HAIMOHAIBHBIX TPYMI
HaceJIeHUs, He0OXO0IMMO Ha KaXKJIOM 3Tare nmoaBepraTh aHaimzy 3G ()EeKTUBHOCTh
peanu3aly dTOW MOJUTUKHU TOCYJAPCTBOM U OOIIECTBOM.

B 10 e Bpemsi Ha MepBbIil TUIaH BhINLIA HEOOXOIMMOCTh Pa3pelieHus Ipyroi
3a7a4M, KOTOpass BO MHOIOM OIPEAEISIET MOJUTHUYECKYID W COLUAIBHYIO
crabunbHOCTh KazaxcTaHa, €ro CerogHsIIHUN U 3aBTPAIIHUAN JIEHb, - aJICKBATHOMY
TpeOOBAHUIO BPEMEHHM PAa3BUTHE TOCYJApPCTBO OOpasyromield HalMu — Ka3axoB.
[IpoGnema 3akimrodaercss B TOM, 4YTO (DAaKTHYECKHM Ka3axw JI0 OOpETeHUS
HE3aBUCUMOCTH B 1991r. He SBISUIMCH peaJbHBIM TOCYJApPCTBO OOpPA3yIOIIIM
OTHOCOM, BBICTYyHas B POJM TaK HA3bIBAEMOW «TUTYJIbHOW Hamumw». Ha
COBPEMEHHOM JTane Ha3pena MNoTpedHOCTh B (DOPMUPOBAHMH  HOBOM
HaIIMOHAJIBHOW WMJIGHTUYHOCTU Ka3axoB, KOTopas OyaeT 0a3upoBaThCs Ha IJIaBHOU
XapaKTePUCTUKE TICUXOJIOTUH TOCYJIApCTBO 0Opa3yrolIero 3THOCA — MOPaJIbHOM
OTBETCTBEHHOCTH 32 BCEX Ka3aXCTAHIEB, COOTEYECTBEHHUKOB. MIMEHHO Ka3axu
JIOJDKHBI CTaTh OCTOBOM KOHCOJIMAMPOBAHHOM Ka3aXCTaHCKOM Hauuu. B cBsA3u C
stuM lIpesunent Kazaxcrana npenynpexaan: «CrnocoOHOCT, 3THOCA K
00pa30BaHUIO TOCYJAPCTBA MPOSBIISETCA MPEX]IE BCETO B €ro )KeJIaHUU U YMEHHUU
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KUTh B COIJIACUU C MPEACTABUTEISAMU OCTaJIbHBIX HALMOHAJIBHOCTEH, IOCTOSIHHO
MOJIIEPKUBATh TaKyl0 aTMocdepy, uTo Obl BCE KUBYIIUE B PECHYOJIMKE CUMTAIN
Kazaxcran cBoeii Poaunoil. MHas mo3umus BEAET K TYMHKY» 3.

MupoBO# ONBIT JIOKA3bIBAET, UTO BCILUIECKH HAINPSXKEHHOCTH HA 3THUYECKOUN
MOYBE OJMHAKOBO MPUCYIIHM KaK cl1abOpa3BUTHIM, TaK U JIOCTATOYHO CTAOUIILHBIM
B DKOHOMHUYECKOM OTHOIIEHWH TrocynapcTtBaMm. CTeneHb €€ OCTpPOThl sl HE
TOTAJIUTAPHBIX MYJIBTUITHUYECKUX TOCYJAPCTB BCETIa IOCTATOYHO BBICOKA.

B cBA3M ¢ 3TUM onTUMangbHAas MOJENIb MEXKAITHHUYECKOIO COIJIacusi |
pa3BUTHS, HA HaIll B3TJsi, GopMynupyercs cienyroumm obpazoMm: Kazaxcran —
ATO OOUIHOCTh TpaxJaH pa3HbIX HAIMOHAIBLHOCTEH, a HE HOBas ATHUYECKas
oOmHOCTh. MHTErpanuss HapoIOB OCHOBaHA HA COXPAHEHUM ATHUYECKOU
YHUKAJIbHOCTH HAIlle CTPaHBbI.

MupoBoOil ONBIT MOJMITHUYECKHX CTPaH, COOCTBEHHBI OMBIT PecmyOnnku
KazaxcTtan 3a rogpsl HE3aBUCUMOCTH, MO3BOJISIOIIMA FOBOPUTH O (POPMHPOBAHUU
s pexTruBHON Ka3aXCTaHCKOH MOJIENN MEXITHUYECKOTO coryacus,
CBUJETENBCTBYIOT O TOM, 4TO pealbHas MEXKITHUYECKAs HMHTErpanus,
MIPEBEHTUBHAS] ~ STHOMNOJUTUKA C  LEIbl0  MNPEAOTBPAUIEHUS  3HAYMMBIX
MEXITHUYECKUX  KOH(IMKTOB BO3MOXKHA JIMIIb TPH  3aKOHOJATEIbHOM
3aKPEIUICHUH IIpaB BCEX IPAKJIaH BHE 3aBUCUMOCTH OT PacOBOW, STHUYECKON HIIN
PENUTHO3HOM MPUHAIJICKHOCTH; KECTKOM KOHTPOJIE CO CTOPOHBI BJIACTEH 3a
COOJIIOZIGHUEM JTOrO paBHOINpaBUS Ha TMPAKTUKE, Y4Ye€Te U COIVIACOBAaHUU
MHTEPECOB BCEX JTHUYECKHMX TIPYII B paMKaxX OINPEICICHHBIX ITOJHOMOYUN H
MEXaHM3MOB PEIICHUs TPOOJIEM SITHUUECKOTO XapakTepa.

B mnepcnektuBe sTHOomosuTMKa Kazaxctana nomkHa Oa3upoBaThCsi HE Ha
MIPOU3BOJICTBE BCE HOBBIX M HOBBIX MPOOJEM, pealbHbIX WM MHUMBIX, a Ha
UCCJIEIOBAHUM  TOTEHIMajda YIOpaBiIsieMOCTH M  BbIpAOOTKE  MEXaHHU3MOB
camoopranuzauuu. B uaeane Takas NMoJIMTUKA JTOJDKHA HE TOJNBKO (PUKCHPOBATH,
OTpaxkaTh, HO W MPEIBHIETb, YTOOBl YNPEkKIaTh, pa3peliaTb KOH(MIUKTHI H
CO37]aBaTh MaKCUMaJIbHO OECKOH(MDIMKTHOE MPOCTPAHCTBO COLIMATIbHOM XKU3HU.4

[TonuTHyeckoe paccMOTpEHUE MPOOJEMbl MEXITHUYECKUX OTHOIICHUMN
HEOOXOUMO JIONOJHUTh MparMaTU4EeCKUM, YIPaBICHYECKUM BHJICHUEM, Ha
OCHOBE peajbHOW, IMO3UTHBHOM B CMBICIIE HECOMHEHHOCTH wWHpopManuu. B
KaKJI0M IPaBUTEIBCTBEHHON porpamme JOJIKHBI pacCUUTBIBATHCS
ATHOIMOJIMTUYECKHE TOCIEICTBUS BO3MOXKHBIX TPpeoOpa3oBaHuii B TpaHchopManuu
TEPPUTOPHI, MPOU3BOACTBA M TexHOJOTUH. HeoOXoauMo y4YuTHIBATH M TaKOU
¢bakTop, KaK BIMSIHUE HHPOPMAIIUN HA CUTYaLIMIO, K KOTOPOIl OHA OTHOCHUTCH.

K.T. TomeHko HmaeT cleAymrllee OIpeaesiCHUue: HSTHOHAIMOHAIbHAS
MOJIUTUKA, KaK M TMOJUTHKA B IEJIOM, MPEACTaBIsET CO0OM pPEryiasiTUBHO —
KOHTPOJIbHYIO cdepy, HampaBisIOUyI0 >KW3Hb, JEATEIbHOCTb W OTHOUICHUS
(cormacve, NOMYMHEHUE, TOCIOACTBO MW KOH(JIMKT) MEXAY pPa3InYHBIMU
HallMOHATBHBIMU U 3THUYECKUMH cooOiecTBaMu. HanmoHanbHasi MOAUTHKA — 3TO
U CpPEeACTBA, U METObI, MPU MOMOIIHM KOTOPBIX B3aMMOJIEUCTBHE MEXKAY JIOJbMU
pPa3IMYHOM HAUMOHAIBHOM M JTHUYECKOW NPUHAMJICKHOCTH OCYILIECTBIISIETCS
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MOCPEJICTBOM COITMATIBHBIX M JYXOBHBIX aTpUOYTOB (KYJIbTYpa, SI3bIK, MCHTAIIUTET,
TpaJUINH B 00bI4an) S.

Taxkum 0OpazoM, 0YEBUIHO, YTO ITHOMOJUTHKA JTODKHA TIPEICTABIATH CO00M
CUHTE3 YCWJINNA Pa3IUYHBIX TOCYIapCTBEHHBIX BEIOMCTB, JJIA PEIICHHS OOIIeH
I[EI — ONTHUMU3AIMH TOJO0KEHUS STHUUCCKUX COOOIECTB M cOATaHCHPOBAaHHOTO
ydeTa UX HHTEPECOB B OOIIETOCYIapCTBEHHON M perHOHAIBHOM TOJINTHKE.
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ABUAIINUA CAJTACBIHIAT'BI MAMAHJAPFA MEMJUIEKETTIK
TIJIAI OKBITY IbIH EPEKHIEJIIKTEPI
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TycinikTeme

bepinren wmakamaga AsamMaTTBIK aBHAIMs CajachlHAA >KYMBIC I1CTEHTIH
MaMaHAApAbIH 63 aHa TUIIHJE, MEMIIEKETTIK TUIE €pKiH COWsel aly KaXeTTUIiri
co3 Oomanpl. JIMHTBUCTHUKANBIK OUTIKTITIKKE KOJ JKETKI3y MaKcaThlHIa TiI
YUPEHYIIIHIH JICKCUKA-TPAaMMATUKAJIBIK JaFIbUIapbIH KETUIAIPY, Ka3aK TUTHIH
rpaMMaTUKaNBIK, CTHJIMCTHKAIBIK EPEKIIeTIKTEepiH KOJIAHBIN, 97e0u HOopMaja
EpKIH ceMJien jkaza Olny JaFabUIapblH SKETUIAIPY MaKcaThl KOWBLIFAHBI JKaH-
’KaKThI TaJgaHabl.
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MeMiekeTTiK TiAl MpakTUKAIbIK JKOHE KociOM Makcarra KOoJJaHyFa
MYMKIHJIIK O€peTiH TIIAIK JaFbIHBIH HET13T1 €peKIIeTIKTepl aHbIKTaIFaH.

Tyiiin ce3mep:  MemiekeTTik Tin, o1e0M HOpMA, TUIAIK KY3IpeTTLIIK,
a3aMaTThIK aBHAIUs, KOMMYHUKATUBTIK OUTIKTUIIK, aBUALUSIIBIK TEPMUHOJIOTHS,
pecMH-1CKepH JIEKCHKa 9JICyMETTIK TULIIK OUTIK, CTUJIMCTUKANIBIK €PEKIICTIKTED.

AHHOTAIIUA

B nanHoO# cTathe peub UAECT 0 HEOOXOJIUMOCTH BIAJCHUS TOCY/IapCTBEHHBIM
SA3BIKOM  cHenuanucramMu  cdepbl  rpakaaHckod — aBuanuu. VMccnenmyrorces
MHOTOOOpa3zue NyTel JOCTHIXKEHUs JIMHTBUCTHMYECKHX IIeJied, a HWMEHHO —
S3bIKOBEy HEOOXOJMMO COBEPIICHCTBOBATh JICKCHMKO-TPAMMATUYECKUE HABBIKH,
YyMETh MCIOJB30BaTh TI'PAMMATUUYECKUE U  CTHWIMCTHYECKHE OCOOCHHOCTU
Ka3aXCKOro f13bIKa, COBEPIICHCTBOBATh HABBIKM PA3rOBOPHOM M MMHUCMEHHOW PEYM B
paMKax JMTEPATypHOH HOpPMbI. BBIABICHBI HABBIKM MPUMEHEHUS MPAKTUYECKOTO
1 TpodeCCUOHATIBHOTO SI3BIKOB. PacCMOTpEHbl KOHKPETHBIE MPUMEPHI PEIICHUs
npo0em.

KawueBble cioBa:  ['oCynapCTBEHHBIM SI3bIK, JHUTEpATypHas HOpMA,
A3bIKOBAsl ~ KOMIIETEHLMS,  TpaXKJAHCKas  aBHalWs, KOMMYHHUKaTUBHAas
KOMIICTEHIMS, ABUAIIMOHHAS TEPMHUHOJIOTHS, OQUIMATBLHO-/IeNI0Bas JIEKCHUKA,
colaiabHasl TUHTBUCTHYECKAs KOMIIETEHIIUSI, CTUIIUCTUYECKAsT OCOOCHHOCTb.

Annotation

In this article we are talking about the need to know the state language
specialists in the field of civil aviation. The variety of ways to achieve linguistic
goals is studied, namely - the linguist needs to improve the lexical and grammatical
skills, be able to use the grammatical and stylistic features of the Kazakh language,
improve the skills of spoken and written speech within the literary norm. The skills
of applying practical and professional languagesare identified. Specific examples
of problem solving are considered.

Key words: Official language, literary norm, language competence, civil
aviation, communicative competence, aviation terminology, official-business
vocabulary, social linguistic competence, stylistic feature.

Casicu-5KOHOMUKAJIBIK, QJICYMETTIK-MOJICHU QJICYETl apTKaH, XabIKapallbIK
BIHTHIMAKTACTBHIKTBIH TOJIBIKKAH/IBI CYOBEKTICIHE aWHAJBI,INIEMIIK JICHTeHIer]
XaJbIKapaiblK OJIaKTap MEH YHBIMAApIBIH MyIneci OonraH Oyrinri Kasakcran
PecnyOnukachlHBIH MEMJICKETTIK TUTl OoJjallakTa AYHHE >KY3IHIET aJlIbIHFbBI
KaTapjabl MEMJIEKETTEpJlIH KaTapblHAaH KOpIHYIHE BIKIAJbIH THII3€pl CO3CI3.
CoHIbIKTaH Ja Ka3akK eiHIH 9JICYMETTIK-DKOHOMHKAJIBIK JIaMYbl KOFapbl OLTIM/II,
Oocekere KaOUIETTI, pyXaHU, MOJIEHU epeci Kemelsl, OUTIKTi, TUIMIK Ky31peTTiiri
’KOFapbl MaMaH JIasPJIBIFBIMCH THIFBI3 OaliIaHBICTHI.

A3aMaTThIK aBHUAIMS CaJaChIH/A KYMBIC ICTEUTIH MaMaHap 63 aHa TUIIH/E,
MEMJICKETTIK TUIJE €pKiH coiyiel amybl KaxkeT. OcChl TYpPFBIJIaH KeJIreHJe, Ka3ak

133




Ne 1-2 (05) 2017 A3amMaTTBIK aBUAIUS aKaJIEMUSICHIHBIH KapIIbICHI

TUTIH YHPEHY HOTIDKECIHIIEC OJap Ka3akK TUIIHIH (OHETHKAIBIK, TPAMMATHUKAIBIK,
CTWJIMCTUKAJBIK,  JIGKCUKAJIBIK  KYPBUIBICHIHBIH ~ HETI3r1  epeKIIeNIKTepiH
aBUANMSITBIK TEPMHUHIACPMEH OaiyaHbicThipa ananbl. COHBIMEH KaTap >KaJIlbl
KOJTAHBICTHIK JKOHE PECMHU-ICKEpU JICKCUKAHBI, aBUAIUSIIBIK TEPMHHOJIOTHSHBI,
ceilsiey CTUJIIH MeHrepeTiHi aHbIK[1, 4-0.]. MemiIeKeTTiK Tiin Typayibl 3aHHBIH 4-
0a0onLIHaA:

“Kasakcran PecryOMKachIHBIH MEMJICKETTIK Tl - Ka3ak Tijal. MeMIeKkeTTIK
TIT - MemJeKeTTiH Oykil aymarblHAa KOFaMIBIK KAThIHACTAPIBIH OapJIbIK
caJlachlHa KOJJIaHbUIATBIH MEMIICKETTIK OacKapy, 3aH LIbIFapy, COT ICIH XKYyprizy
JKOHE I¢ Kara3JapblH KYprizy Tijl.

KazakcTtan XanaKblH TONTACTHIPYIABIH aca MaHbBAB (AKTOPBI  OOJIBITI
TaOBUTATBIH MEMJICKETTIK Tl MeHrepy - Kaszakcran PecrmyOmukachiHbIH opOip
a3aMaTbIHBIH TapbI3bl. YKIMET, e3re Jie MEMIICKETTIK, KepriaikTl exiaml xoHe
aTkapymbl oprannap:Kasakcran PecnyOnukacbiHga MeMIICKETTIK Tl OapbIHIIA
JIAMBITYFa, OHBIH  XaJbIKapajblK  OelelliH  HbIFalTyFa; Kazakcran
PecnyOnukachIHBIH OapIia a3aMaTTapbIHBIH MEMJICKETTIK Tl epKiH kKoHE TeTiH
MEHIrepylHe KaKeTTl OapJIbIK YHBIMIACTHIPYIIBUIBIK, MaTePHAIBIK-TEXHUKAIBIK
JKarmaWnmapabl  okacayra”-gen  okaspurraH[2,89-0.].0mait Goaca, Kaszakcran
PecnyOnmrkachIHBIH Ke3 KeJTeH a3aMaThl MEMJICKETTIK Tl OUIin KaHa KoWMai,
OHBI KO3/1H KapallbIFbIHAAH KOpFayFa MIHACTTI. MeMIIEKeTTIK TiI Typasibl 3aH
KaOBLIaHBIN, XaIKbIMBI3 TOYEJNICI3IKTIH PyXaHU KyaThlH TOJIBIK CE31HTCHJC FaHa
En6aceimbi3anie «Ka3akcTaHHBIH OoJamiarbl Ka3ak TUTIHE» JIeT KOWBIN OThIpFaH
Ka3Ipri CTpaTeTUsUIbIK MaKcaThl KYHJENIKTI IIBIHABIKKA aifHamapbel cesci3. EH
0acTBICHI - YJITTBIK TUI YJITTBIK CaHAHBIH, VITTHIK HAMBICTBIH JKOFAPBUIBIFBIHA,
OHBIH KAXETTUIIK JIeHreiiHe OaillaHbICThl €KEHIH e €CKepMeyre OOJIMaibl.
Typki onemiHiH acbul nep3eHTTepiHiH Oipi Mycrada Ilokail: «¥ATTBIK pyXChI3
VIT Tayenci3airi 60ysl MyMKiH 0e? Tapux oHJaiabl KepreH koK Ta, OliMeil ze.
¥ AT a3aTThIFBI — YATTBIK PYXTBIH HOTHDKEC1. AJT VITTBIK PYXThIH ©31 YJIT a3aTThIFbI
MEH TOYeJCI3/Ir asChlHIa OcCIl JaMHJbl, ®KeMic Oepeli»,- JAen aTal KepCEeTKEH
oonmatbiH.  OCbl TYpPFbIAH KENTEHJE, MEMJIEKETTIK TUIAIH TaFAbIphl Kazak
XaJKBIHBIH ©3 KOJIbIHAAa  Ooyblll OThIp.  EHpgemie, Ke3 KeNreH cajajarbl
MaMaHJlapFa MEMJICKETTIK TUIMI YHpeTy - Ke3eK KYTTIpMEWTiH ic. ABuamus
cajachlHIAaFbl MaMaHJapra Ka3aKk TUIIH YHpeTy OapbIChIHAA OJIapIbIH
KOMMYHUKATUBTIK OUTK, MJaFaplIapblH JKeTULNIpY Ke3aeneni. bym perte
KOMMYHHKATUBTIK  OUTIKTUTIKTIH  JIMHTBUCTHUKAJIBIK,  QJIEYMETTIK  TUIIIK,
JTUCKYPCTBIK, CTPATETHSUIBIK OHE MOICHHU-OJICYMETTIK CYOBEKTHUBTI OUTIKTLIIK
CUAKTBI KOMIIOHEHTTEPIH JaMbITyFa aca KoHII OesiHedl. JIMHIBUCTHKAJIBIK
OUTIKTUTIKKE  KOJ  JKEeTKI3y  MakcaThlHAa TUI  YUpEHYNIIHIH  JEKCUKa-
rpaMMaTUKQIBIK JaFAbUIapbIH  JKETULAIPY, KazakK TUIIHIH TpaMMaTHKAJIbIK,
CTUJIMCTUKAJIBIK €PEKILIEIKTePIH KOJIAAHbIM, 9/1e0M HOpMajla epKiH COMUJIEN Ka3a
Oly AarAbUIapbIH JKETUIAIPY, 9e0U HOpMaJa epKiH »asza Ouly IaFblIapbiH
IIBIHJIaY MaKcaThl KoWblaaasl. COHBIMEH KOCa, MEMIJICKETTIK TUJIII MPAaKTHKAIBIK
J)KOHE KOciOM MakcaTTa KOJIJaHyFa MYMKIHIIK O€epeTiH TULAIK  JaF]bl,
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MaIllbIKTapFa KOJ JKEeTKI3y Ke3aenedi.ABHarus cajachblHAa J>KYMBIC ICTCUTIH
VITIKBIT, WHXKEHEP, MEXaHWK, AUCIETYep CHUSAKTHI MaMmaHAap KOFaM ©MIipiHiH
OaprBIK callachbiHAa ©3re KOFaM MYIIENEepIMEH Ka3ak TUTIHIE eMiH-epKiH KapbIM-
KaThIHAC jKacaml, TypJal Mocelenep OOWBIHINIA O31HAIK Ke3Kapac, MaibiM,
HIKIpJepiH OUIAIpy YIIH Ka3aKk TUIIH OKBITY OapbICHIHIA OJEYMETTIK TLJIIIK
OUTIKTI AaMBITyFa KeHUI OemiHeni. Mplcanbl, yiakK OOpThIHAA >KOJIaylIbLIapFa
KbI3MET KOPCETETIH  JyecepiKTepre 63 MaMaHABbIFbIHBIH epeKIIeTIKTepiH
apTThIPy MaKCaThIH/1a MbIHAH]1all MOTIH YCHIHBLIAIbI:
Jyecepik MaMaHABIFbBIHBIH epeKIIeJTiKTepi.

«Oyecepik  —  ymakK  OOpThIHIA
JKOJIayIIblIapFa KBI3MET eTyre >KayarThbl
. OKMI@K MyIleci, opOip aBMAaKOMIIAHMSHBIH
y " aiimacel. On  JKoJaymbUIApABI  YINAK

f\ CAIOHBIHA  OTBIPFBI3AABI. Y1y  Ke31HJe
| xomaymeLIapra KaXKEeTT1 KOMEK
KepceTel.Oyecepik OONbIHAA MBI IAMABLIBIK,
& @' KayanKepIImK, YKbIITBUIBIK, CBITANRBLIIBIK
CHUSAKTBI ~Kacuerrep Oomysl kepek. On
KOJIayIIBIMEH JIYPHIC KapbIM-KaThIHAC jkacail 011yl kepek. OHbIH ceiliey MoHep,
KOC10M OLTIKTLUIIT KOFaphl OOTYbI KaXKET.

OyecepikTep KOJaylmbUIapJsl VIIAK OOPThIHAA KYTIN aJlbIl, OJapablH
OpBbIHJapbIHA OTBIPYJIApbIHA KOMEK acaijbl. JKoJaymbuiapJslH TaMaKTaHYbIH
KamTamace3 ereni. Omap yiry Kayinci3firidi KamMmTaMachl3 €Ty OOWBIHIIA OapiibiK
ic-IIapanapra *ayarnKepluliKIeH Kapaiabl.

Oyecepik MaMaHABIFBl - KUBIHIBIFBI MEH KbI3BIFBI KaTap >XYPETiH ©Te
*KayanTbl )kymbIc»[3,18-0.].

ATanraH MoOTIH OOHMBIHIIA >KYMBIC ICT€y OapbIChIHAA TUT YHpeHyll o3
MaMaHbIFBIHBIH HETI3T1 €peKIIeNIKTepIH Ka3aK TUIIHIE alTwin yhpeHeni. Cabak
OapbIChIHIA JUCKYPCTHIK OUTIK AaFabUIapblH SKETULNIPETIH €63, €03 TIPKeci,
ceillieM, MOTIH CUSKTBI TUIAIK OIpaiKTepAl ©3apa OailslaHbICThIpa KOJAAHY/ bl OKBII
yhpeTyre epekiine MoH Oepiyiefi. OyecepikTep yIaK OOpThIHIA >KOJaylIblUIapra
TIKEJIeH KBhI3MET KOPCETYMEH Karap VIIy OapbIChIHAAa KaXKeTTI akmapar Oepir
otbipanbl. OChl TYPFBIJIAaH KEITEHJE, TOMEHAEC OEpUIETIH MOTIH dyeCepiKTepaiH
aKImapaTThl MEMJICKETTIK T1JI/Ie XabapJiayblHa KOMETIH TUT13e/I:

¥Ymak OOpThIHAA AaKNAPAT OKY

«¥wap anasiaaa (Ilepex B3ieTom):

Kaiiplpriel  TaH, (KyH, Keul) XaHbIMaap MeH Mbip3anap! «Oilp AcrtaHay
OYEeKOMMAHMSICHIHBIH ~ VIIIAKKOMaHAUPl ... JKOHE OKuNax myienept bounr-757
oyekemeciMeH AsMaThl-JIOHAOH OarbIThIHIA camapfa IIBIKKAH ©3 KOJaylIblIapbH
13eTneH Kapchl anajpl. Camap OapbICHIHIAFBI VI YaKbITBIMBIZ caF  MuH. CoTTi
carap TuUIeimis.

¥Ymbin kerepisireHHeH keifid (Ilocsie B3j1eTa):
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XanpMaap MeH MbIp3aiap! bi3niH yiarsIMbl3 Kayinci3aik OUIKTITIHE KOTEPUIIL.
OpBIHOBIKTAPBIHBI3ABIH ~ APKAChIH  O37ICPIHI3TE  BIHFAMIBI  €TIiM,  YKalFaChII
OTBIpyJapbIHbI3Fa 6onaasl. Kayincizaik MakcaTsinaa OenaeMItenepiti3al yiury Oapbichl
OOMBIHINA aFBITIIAYIAPBIHBI3AEI 6TiHeMI3. Ci3M1iH OPBIHIBIFBIHBI3IBIH YCTIHT1 KaFbIHIA
MaHeNbAC JKEKe IIaM, JKEJIETKIII JKOHEe OOPTCEpIKTI IIaKpIpy TeTiri Oap.
HazapnapeiHpizra paxmer!

Tpacca 6oiibinaa (ITo Tpacce):

biznig ymaremMe3 10 MbiH MeTp OumikTikte, caratbiHa 900 TMIAKBIPHIM
JKBUTAMJIBIKIICH VINBI Kenedi. ChIpTTarbl ayaHbIH TemrepaTrypackl - -50 rpamyc.
barbIThIMBI3  OOMBIHINIA OCNTIICHIeH oyekaifra ImamaMeH carar 15.30-ma OGapwin
KOoHaMbI3. HazapmapbeiHpizra paxmer!

Kony anabinga (Ilepex mocaakoii):

bipaenie MuHyTTaH KeWiH Oi311H oye keMeMmi3 JIOHIOH KajachIHbIH XHTPOY
oye)kalblHa Kemin KoHaabl. JKEHUT KON JKYTIHI3AI cepere, ayblp 3aTTapbIHbI3/IbI
OPBIH/IBIKTHIH, aCThIHA KOKOJIAPBIHBI3ABI  cypaiiMbi3. Kayincizmik — MakcaTbIHIa,
paiMoHaBUTaIMs >KYMECIHIH YKYMBICHIHA KeJIepri KeNTipMey YIIiH, YIIIaK OOpThIHIA
YsUTbl  TeNe(OHAAPBIHBI3IBI TalaiaHyFa OoiMaiabl. ¥Ysulbl Tene(OHIapbIHBI3IbIH
OUIIPUTINT TYPFaHbIH TEKCepyJepiHi3al eTiHeMi3. OpbIHIBIK apKachlH TIKTEN, Oaiinay
OenmiKTepiHi3al  OCKITIN, TaKTaWIadapbIHBI3ABl OpHBIHA JKWHAIL, TOMEHCYTe
JanbIHaaIbIHbIAap. HazapnapeiHbzFa paxmer!

Konrannan keiiin (ITocsie mocaakmn):

XaupiMzap MeH MbIp3asap! JIOHIOH KanmacklHa Komn KenmmiHizaep! Keprimikri
yakpIT 15 carar, 30 munyT. CpIpTTaFsl aya paiibl Temmeparypacel - +2 rpaayc. Kyn
KbUTbL.  BeNmikTepiHI3Ml  aFbITIaHb3Aap.  ¥IIaFbIMbI3Za  TEMEKl  IIeryre
OOJIMANTHIHBIFBIH eckepTeMis! Ciznepaex KayliIrci3aiK OenIiKTepiH
aFpITIIAYJIAPBIHBI3ABI  JKOHE ~ VINAK  TOJBIK  TOKTaFaHIIA  OPBIHAAPBIHBI3IAH
TYpMayJapbIHbI3ILl  ©TiHeMI3. JKyK cepeHi3dl amap aiabiHaa oijga OonMaraH
Karjaiira Tanm OoyimMay yiriH cak OonbiHbBAap! CalioH 1IiHAE 3aTTapbIHBI3IbI
ymbITanpiaap!  «Oip AcTaHa» oye KOMIAHMSCHIH TaHfar, O130eH camap
IICKKeHEpiHi3re amFbic Olmipemis. Kenecine amanabikieH kesneceitik!».[3,45-0. ].
bepinren MoTiH oyecepiKTep/IiH VIllak OOPThIHIA Ka3aK TUTIHJIET1 MOJIIMETTI aHBIK,
JYPBIC OKBIT YUpPEHYJIepiHe MOJ cenTiriH Turizeni. COHbIMEH KaTap, TUT YHPEeHYIIT
KEKE Jlapa KOHE TOMTHIK, YXKBIMJBIK OIPJIECTIKTE >KYMBIC ICT€H OTBIPBHII,
MEMJIEKETTIK TUIIl KapbIM-KapblHAC KYypadbl pETIHAE epKiH KOoJJaHyFa
narnputaHanbl. Tin yHpeHy TpOLEeCiH TEXEWUTIH TCHUXOJOTHUSIIBIK Keaepriiepal
JKEHE OTBIPBIN, KOFaM MYUIEIEPIHIH apachlHAa CEHIM, CHIMJIACTBIK, TYCIHICTIKKE
KOJI JKeTKi3e/l. ABHAIUs CaJaChIHBIH MaMaHJaphl Ka3aK TUTIH OKU OTBIPHIIN, Ka3ak
TiJIiHE JCTeH KYPMET TIeH BIKbIIACTHI KATBITITACTHIPATHIHBI aHBIK.

MewmiekeTTik Tija — OoJialiakka amapaThlH €H KYHABI koairepimiz. Omaii
0oJyica, MEMIJIEKETTIK TUIAI  aBUAlMs cajachlHAAFbl MaMaHJapra YHUpeTyIiH
MaHBI3BI 30p.
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K BOITPOCY O HPEIIOJABAHUHU TPO®ECCHUOHAJIBHOI'O
PYCCKOI'O A3bIKA B ABUALIUOHHOM BY3E

AHHOTALUA

B nannoil cratbe mpenmaratotcsi ¢GopMbl  pabOTBl MO  OOYYEHHIO
MpOECCUOHATILBHOMY PYCCKOMY SI3BIKY, OMHCBHIBAIOTCS METOABl W TPUEMBI W3
OmbITa PabOTHI.

KiroueBble c¢j10Ba: KOMMYHUKATHBHAs KOMIIETEHIIMS, HOPMHUPOBAHHOE
ynoTpeOieHre aBUAIMOHHOW JICKCHKH, MOTHBAIMOHHAs OCHOBAa OOYy4YEHUS,
WHTEPAKTUBHBIC METOJIbI, aBHUAIIMOHHAS TEPMHHOJOTHSA, TEPMHUH CHCTEMA,
MOTBSI3bIK aBUAIINH.

@opMHUPOBaHNE KOMMYHUKATUBHOW KOMIIETEHIIMM B CIIELMAIBHON CHUCTEME
pedyeBoro oOmieHus oOecneynBaeTCs — myTeM (OPMHUPOBAHMS TMOHATUSA 00
aBUALIMOHHOM TEPMHUHE KaK O S3bIKOBOM €JMHMIE NMPU OOYyYEHHH IUCIUIUIMHE
«IIpodeccuoHanbHBIl PYCCKUN SI3BIK», CTPOSIICHCS B KOHTEKCTE OymyIiei
CHEUUAIbHOCTH CTYJEHTOB M HAaNpaBJICHHOW Ha AaJEKBATHOE BOCIPUATHE H
HOPMHUPOBAHHOE YIOTpeOJIeHNE aBUAIIMOHHOM JIEKCUKH CTY/I€HTaMU aBUAI[MOHHBIX
YUPEXKJIEHUH, UYTO SIBJIAETCA MOTPEOHOCTHIO MEXKAYHApOAHOrO Maciiraba u
00OCHOBAHO YCJIOBUSMHU UX NMPO(PEeCCHOHATBHOM MOATOTOBKH.

[IpenonaBatenn akageMUu BEIyT 3aHATHS Ha COBPEMEHHOM YpPOBHE,
WCIIOJB3YsS. MOTHBAIIMOHHYK) OCHOBY OOy4eHHUs MPO(ECCHOHAIBHOMY PYCCKOMY
A3BIKY KaK CPEACTBO MPHOOIIEHUS K Tpodeccuu, C MPUMEHEHNEM UHTEPAKTUBHBIX
METOZI0B 00yuYeHus. ITO TBOpYECKHE 3aJaHUsl; MUHHU-UCCIEAOBAHUS IO
MarepuaiaMm nepuoaudeckoil mnedatu u  CMMU; npeseHTanuMu;  METOMBI
MpOOJEMHOT0 U3JIOKEHMS; OOYy4YalollMe WIPhbl: POJIEBBIE WIPbI, WMUTAIUH,
JICJIOBbIE HWTPbI, JUAJOr, MOHOJIOT; HMCIOJIb30BaHUE OOIECTBEHHBIX PECYPCOB:
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MHTEPBHIO C BEAYLIUMH CIEHUATMCTaMHU, 3KCKypCUH; padoTa B MaJlbIX TpYIINax;
MO3TOBOM IITYpM; CO3/IaHUE aBUALIMOHHBIX POEKTOB.

JlaHHBIE TEXHOJIOTMM AaKTUBHU3UPYIOT TO3HABATEIbHYIO JAESTEIbHOCTD
CTYJE€HTOB, OpraHU3yIOT CaMOCTOATENbHYI0 pabOTy, HWHIWBUIYAIH3UPYIOT
npoiiecc 00yueHus, MOATBEPKAAI0T 3P(HEKTUBHOCTh TPUMEHEHUSI UHTEPAKTUBHBIX
METO/JIOB B Tipoliecce OOydeHHs, MO3BOJSAS JaTh CTYJIEHTaM HE TOJBKO
TEOPETUYECKUE, HO M PACHIMPEHHBIE MPAKTUYECKHE HABBIKM IO HU3y4aeMOu
JVCLUTLIAHE.

ABHalMOHHOE 00pa30BaHUE MPEAYCMATPUBAET PA3BUTHE Y CTY/ICHTA HaBBIKOB
MBIIUICHHS, OJHAKO HMCXOAHOM  KOHIIEMIIMENM 3TOrO0  HaBbIKa  SIBJISJIOCH
UCKJIIOYUTENIbHO MPUYUHHO-CIEICTBEHHOE MBIIUIEHUE COBETaMU Ha BOMPOCHI
«kak?» M «nouemy?». Jns 3TOr0 HAMU WCHOJB3YIOTCS AKTHUBHBIE METOIAUKU
oOy4deHusi, MOJ KOTOPOW IOHMMAETCA HE TOJbKO MPOBEACHHE POJIEBBIX UIP,
opranmsaius 1e6aTtoB, JUCKYyCCHUid, padoTa B Ipynnax, HO U padoTa ¢ NOHATHIMH U
MHOT0€ Ipyroe. Mexay TeM «...aKTUBHOCTb HOBBIX METO/I0B METOJIMKH COCTOUT HE
BO BHEIIHUX (pOpMax, a BO BHYTPEHHHUX MPOIIECCAX, B CTEIIEHU 3aMHTEPECOBAHHOCTU
CTYJICHTOB, B UX BKJIFOUEHHOCTH B Ipoliecc oopazoBaHus» [2,18].

3HaHUS PYCCKOTro SI3bIKa Ha YPOBHE MPOQPECCHOHAIBHO — OPUEHTHPOBAHHBIX
KOMMYHUKATHUBHBIX HABBIKOB - OJIMH U3 (DYHKIIMOHAIBHBIX KOMIIOHEHTOB OyayIei
JIEATEIIBHOCTH aBUALIMOHHBIX CIEIIUATUCTOB, TaK KAaK PYCCKHM S3bIK BXOIUT B
OJIMH U3 IIECTH SA3bIKOB MexayHapoaHoi opranuzannu MKAO.

OcHOBO Hay4HOU MH(POPMAIIUU SBIIIETCS TEPMUHOJIOTHSI.

ABHAITMOHHAST TEPMUHOJIOTHSI, HECMOTpPS Ha CPABHUTEIHLHO HEOOIBIION
NEPUOJI CBOETO CYILECTBOBAHMS, COCTABISIET BAXKHBIM IJIACT TEPMUH CHUCTEMBI
PYCCKOro $i3bIKa, 4YTO OOYCIOBJIEHO MECTOM M pOJIbI0 CaMOil aBuUalUUU U
aBUALIMOHHOW 3HAHUU B )KU3HU U JCATEIBHOCTH YEJIOBEKA.

Cpenn BAYKHBIX BOIIPOCOB pemeHns pOOJIEMBI oOy4eHus
pO(ECCUOHATILHOMY PYCCKOMY SI3bIKY B ABHAIIMOHHOM BY3€ MOKHO BBIJIEITUTH
CIIEAYIOIIHE:

1. Onucanue, oTOOp M YCTAaHOBJIEHUE CIEUU(PUKU JIEKCHUYECKUX CPEJCTB B
poeCcCHOHATbHO-OPUEHTUPOBAHHOM OOYUYE€HHUM CTYJCHTOB KAa3aXCKUX TPYyMIl
aBUAIIMOHHOTO BY3a;

2. IlpenonaBanue NpPOQPECCHOHATBHOIO PYCCKOTO S3bIKa HE TOJBKO Kak
OOBEKT M3YYEHHs, HO U KaK CPEJCTBO, CIIOCOOCTBYIOIIEE OBIAJACHUIO OymyIIei
CHEIUAIBHOCTBIO CTYJIEHTOB Ka3aXCKUX, NI KOTOPBIX PYCCKUU SI3BIK SIBISETCS
WHOCTPAHHBIM.

3. 3HaueHue pyCCKOM aBHAIMOHHON TEPMHHOJIOTMH B CHCTEME COBPEMEHHBIX
MEXKTYHAPOIHBIX KOMMYHUKAIIHH;

4. TlocTostHHOE OOOTallleHHE CJIOBAPHOTO 3amaca CTYIEHTOB - Ka3axOB —
OyIymux  aBUAIIMOHHBIX PAOOTHUKOB — BaXHBIA dTal  OpraHU3aIuu
po(ecCUOHATbHO-OPUEHTUPOBAHHOTO U3YyUEHHUS PYCCKOTO S3bIKA.

Ecnu npouiecc 00yueHus: pycCKOMY SI3bIKY OCTPOUTH B KOHTEKCTE Oyayuiei
CHEUATBHOCTU MTyTeM (OPMUPOBAHUS MOHATUSL 00 aBUALIMOHHOM TEPMUHE Kak O
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S3BIKOBOM  €IWHUIIe, TO JaHHAs cHUcTeMa «obecrmedut GOpPMHUPOBAHUE
KOMMYHUKATUBHOM  KOMIETEHIIMA B  CHEIMAJIBLHONM  CHUCTEME  peuYeBOU
KOMMYHUKam» [4,21].

HayuHnoii ocHOBO#1 pabOThI CO CTyJEHTaAMU Ha 3aHSATHUAX MOJIAUCIUTLIAHBI
«IIpodeccruonanbHBIN PYCCKUMN S3BIK», HA HAII B3IJISII, MOKHO B3STh CJIEAYIOIINE
MOJIOYKEHUS:

- [ICHXOJOrO-NEJarornyecKue KOHLEMINK, pPAaCKPbIBAIOIINE E€IUHCTBO
OoOy4eHHs] U MBIILJICHUS, BEIYIIYI0O POJib OOyUYEHHs JJIi YMCTBEHHOTO Pa3BUTHS
(Berrorckuii JI.C.);

- IOATAIHOE YCBOCHHE YMCTBEHHBIX JICHCTBUI, CBA3aHHBIX CO CI0KHOCTBIO
B3aUMOJICUCTBUS MBILLIEHUS, AeicTBUA U peun (I"anpnepus I1.41.);

- ncuxojoruueckue MexaHusMbl peun (Kunkun H.U., JleontheB A.A.,
3umnsisa ULA.);

- aKTUBM3alMI0 pedembiciutenbHor nearenbHoctH (ITaccoB E.M., Unbun
M.C., 3umnussa 1.A.).

B mporecce oOydenus: npodecCMOHANIBHOMY PYCCKOMY SI3BIKY IOCTOSIHHO
oOpamaemMcsi 3a TOMOIIBIO K NPENoJaBaTeisiM akKaJeMUU M0 CIEHUATbHBIM
JTUCIUIUIMHAM, Y4eOHUKaM MO aBUAllMU, AaBUAITMOHHBIM CIIOBAPSIM, METOJUYECKUM
MOCOOUsAM JIJisi CTYJCHTOB IO ABMAIIMOHHOW TEXHHUKE, aBUOHUKE, OpPTaHU3aIluu
MIEPEBO30K, COCTABIICHHBIM IPENOJABATEIISIMU aKaJEMUU U KOJUIEIKa.

MerononorudeckuM 0OOCHOBAaHMEM HAIIIETO TMOAXO0/]a K 3aHITHSAM SIBISETCS
uaesd KOMIUIEKCHOTO M3YYEHHUsI PYCCKOTO f3bIKa M SI3bIKa CHEIHUAJIbHOCTU C
MPUMEHEHUEM aKTUBHBIX METO/IOB O0YUYEHUS, B CBS3U C UYEM CUUTAEM:

1. BrnaneHue CTyA€HTOB aBUAIIMOHHBIX CIEIUATLHOCTEH HOPMHUPOBAHHBIM
yHnoTpeOJICHHEM aBHAIMOHHOM JIEKCUKHU SIBJISIETCS COLMAIBHOM MOTPEOHOCTHIO U
000CHOBAHO YCJIOBHSIMH UX NMPO(HEeCcCHOHANTBHONU MOATOTOBKHU.

2.I'nmaBHbIM ycnoBueM 3¢ (HEeKTUBHOCTH NPOo(heCcCHOHATEHO-OPUEHTUPOBAHHOM

METOJUYECKOM CUCTEMBl 00y4YeHHs] MPOQPECCUOHATLHOMY PYCCKOMY SI3BIKY
ABJISIETCS KOMIUJIEKCHOE HCIIOJIb30BAaHUE €€ KOMIIOHEHTOB — COJIEpP)KaHUS
TEPMUHOJIOTUYECKOTO U TEKCTOBOTO  MHUHUMYMOB,  KOMMYHUKATHBHO-
NEATEIbHOCTHOTO METOAAa OCBOEHHS AaBUAIIMOHHBIX TEPMHUHOB M HWHTETpaluu
TPAJAUIIMOHHBIX U aKTUBHBIX METOJ0OB O0yUYEHUSI.

3. dopMupoBaHHIO BepOaJbHBIX CETEH, SBIAIONIUXCSA 0a30d XpaHEHUS
TEPMHUHOB B TaMSTH, YCJIOBHEM WX BOCIPUSTHS U NPOJYLUUPOBAHUS B PEUH,
CIIOCOOCTBYET OBJIaJICHNE TEPMUHOJIOTUYECKON JIEKCUKON TTOIbA3BIKA aBUAIIUN

4.0co0eHHOCTBIO npoiiecca dbopmupoBaHUs KOMMYHUKATUBHOMN
KOMIETEHIIUH CTYJACHTOB AaBUAIIMOHHBIX YUYPEXKJIEHUU CJIeAyeT IMpu3HaATh
MMOHMMAaHUE €ero JBYCTOPOHHEW CYIIHOCTU: €AWHCTBA M  B3aUMOCBSI3U
COJIEpKATEIbHOM W (pOopMaIbHO-TPAMMATHYECKOH CTOPOH TEPMHHOJIOTHYECKUX
€UHUIl, WX CEMaHTHYECKHUX U CJIOBOOOPa30BaTEIbHBIX OCOOCHHOCTEH. S3BIK
HaykKl U ero (hOpMUpPOBAHHE SBISIOTCS PE3YyJbTaTOM 3aKOHOMEPHOI'O Pa3BUTHS
€CTEeCTBEHHOTO $3bIKa. ABHUAIIMOHHAS TEPMHUHOJOTHS, SBISSCh YaCThIO JICKCUKHU
COBPEMEHHOT'0 JIUTEPATYPHOTO SA3bIKA, BKIIOYAET B ce0s CHEUUATIbHYIO JIEKCHUKY,
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npUMeHseMyl0 B cdepe mnpodeccHoHaNbHON aAesTenpbHOoCcTH droaen. Cremyet
OTMETHTh, YTO AaBHAIIMOHHBIC TEPMHUHBI BBIACISIOTCA CBOeH (YHKIHEH W
CTPYKTYPHO 000COOJIEHHBIMHU CPEICTBAMH BBIPAKEHUS.

TepMuHBI TTOABA3BIKA aBUAIUW, B OTIWYHE OT APYTUX TEPMHHOJIOTUYECKUX
CUCTEM, 00JIaJIal0T HAUMEHbIIIEH 3aMKHYTOCTbIO TEPMUHOJIOTHH, BCIIEJCTBUE YETO
- HauOOJIBIIUM TPOHUKHOBEHHEM B OOILEHAPOJIHBIN SI3bIK, YTO MPUBOAMUT K
COJIMKEHUIO aBHAIIMOHHBIX TEPMUHOB C OOIICYNOTPEOUTEIHHOU JIEKCUKOU
Hanuurie CMHHOHUMOB 711 aBUAIMOHHOW TEPMHUHOJIOTUN — 3aKOHOMEPHOCTh, U 3TO
COCTaBJISIET €€ 0COOCHHOCTh. HeKoTopble MUKpPO- TEPMHUH CHUCTEMbl aBUAIIMOHHOMN
TEPMUHOJIOTUM HUMEIOT CUHOHHMMBI, YTO MPH HAJUYUH B S3bIKE JBYIIAHHBIX
JEKCUYECKUX EIUHUI] CO34aéT CHHOHMMHIO aBHAIIMOHHON TEPMHUHOJOTUH C
0011IeyTOTPEOUTENHHOM JIEKCUKOM.

TakoBbI, HampuMep, aBUAIMOHHBIC TEPMHHBI: KPBUIO, XBOCT, XBOCTOBOE
OTIepeHre U T.II. —CCJIM OHU YIOTPEOJICHBI HE B CTICHAIBHON cepe, He B HAYIHOU
JUTEPAType, KOTOPhIE BOCTIPUHUMAIOTCS HAMU KaK CJIOBa OOIMIECyNOTpEeOUTEIIBHON
JEKCUKH, HO BCE€ OHH WMEIOT O(HIHaAIbHBIC, OOIICTIPUHATHIE B aBUAIUU
JATUHCKHE U TPEUYECKHEe CHHOHUMEI.

CTpyKTypHBIN aHAJIN3 TEPMHUHOB-CUHOHUMOB OOHAPY>KMBAET TPU THUIIA:

1) Tepmun — TepMuH (pro3eisk — kopnyc);

2) TEPMHHOJIOTHYECKOe COYeTaHHEe — TEePMHH (X60CMOBoe OnepeHue—
xeocm);

3) TepMHHOJIOTHYECKOE COYeTAHHE — TEPMHHOJOTHYECKOe COYeTaHhe
(acmponasucayuonnvie cucmemvr — cucmemvl ACMPOHABUSATTAH, AMMOCHEPHAsL
mypOy1eHmHOCMb — mMypOYIeHMHOCMb AMMOChepbl)

HccnenoBanusi Ka4eCTBEHHOTO COCTaBa AaBUAIMOHHOW TEPMHHOJIOTHUU
BBISIBIJIM IIIMPOKOE PACTIPOCTPAHCHUE SBIICHUS AHTOHMMMHU. 371eCh BEIMKa POJIb
AKCTPATMHTBUCTHYECKUX (PAKTOPOB, KOTOPHIC OOYCIOBUIN B aBUAITUH, HATIPUMED,
HaJIMYue MPOTUBOIOIOXKHBIX TOHSITUI: J1€6blll NOOKPBLIOK — NPABblli NOOKPLLIOK,
npoooIbHOe  HanpaeneHue  —  nonepeuHoe  HanpaeneHue.  Haubonee
pacIpoCTpaHEHHBIM CIIOCOOOM CIIOBOOOPA30BaHUS B aBUAIIMOHHOW TEPMUHOJIOTUU
SBIISIETCS ~ YHCTOE  CIIOXKEHHE (8blicomomep, BONHONEM,  B8030YX03AOOPHUK,
BUHMOKDYLIL, 6apuoMemp, OUNIAH, 2eIUKONMED, SUOPOCAMOTIEM, 2UPOBEPMUKAID),
MPOJYKTUBHBIM THUIIOM BBICTymaeT aOOpeBuaius (aBUATMHUSA, aBHAPENC,,
asponopm, duip Acmana, Kazasponasueayus).

Ha 3anHaATHUSIX CO CTyIeHTaMH TPOBOJIUTCS KiIacCHU(UKAINS aBUAIMOHHBIX
TEPMUHOB C YYETOM UX MOP(]POIOro-CHHTAKCUYECKONW CTPYKTYphl. TepMHUHBI
CJIOBOCOYETAHHSI B COOTBETCTBHH C TUIIOM MX CTPYKTYPHBI ICTISATCS:

— Ha HMpocmvle C1060COYEMAHUA, COCTOSIINE, KaK MPaBWIO, U3 ABYX
3HAMCHATEIIBHBIX CJIOB, OJIHO M3 KOTOPBIX SIBJISCTCS TJIABHBIM, CTCP)KHEBBIM, a
JIpyroe — 3aBUCHMBIM, OMPEICISIIONINM: 1OCA0OUHAsL NOOCA, 831EMHAS JUHUS,
A3POHABUSAYUOHHBIE O2HU, NOOLEMHAS CUNA, NOPUIHEBOU CAMOJIEM, PeaKmueHblli
camoném, pegepc mseu,
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— HA CNOMCHBIE C1080COYCTAHYS], B KOTOPHIX 3aBUCHMBIE CIIOBA ONPEICISIIOT
pa3jNyYHbIe ACIEKThl 3HAYEHUS TJIABHOTO CJIOBA: BbICOMMHBIU KOMNEHCUPYIOUULL
KOCMIOM, Xapaxkmepucmuxa myp608UHMOB8020 ogueameist u ap.
TepMuHOTOTHYECKHE CITOBOCOYETAHUS MO MOP(OIOTHISCKOMY THITY TJIABHOTO
CJIOBa KJIaCCU(HUIIUPYIOTCSI HA UMEHHBIC (OnepeHue camonéma, nyHkm mpaucgepa,
agmomam nepexoca, msed GUHMA, KAOUHA IKUNAdCA, HAOOp 6vbicOmbl) W
TJIarOJIbHBIC(3aX0AUTh Ha MTOCAJIKY, 6bIIYCIMUMb UWLACCU, BLINOTHUMb 631EM).

ABHaIMOHHAS] TEPMHUHOJIOTHS TTOCTOSTHHO TIOTIOJIHSCTCSI, MEHSIOTCS €€ COCTaB
U cTpoeHue. TepMHuHBI 00pa3yloTCs Ha OCHOBE CYIIECTBYIOIIUX B SI3BIKE CIIOB H
aneMeHTOoB. [Ipm  TepMUHOOOpa30BaHWW  YYUTHIBACTCS OCHOBHOHW  CIIOCOO
oOpa3oBaHMsl HAUMEHOBAHMI— CIMOCO0 W3MEHEHHMs] 3HadeHuil cioB. [lpu
MOJATOTOBKE K 3aHATHUSAM MOAOUPAIOTCS aBUAITMOHHBIC TEPMHUHBI U3 YUCOHUKOB 10
CHeIMaIbHBIM TUCIHUILUIMHAM, ¢ KOTOPBIMH CTYACHTHI OyAyT padoTaTh Ha CTapIINX
Kypcax. Jlmsg cryaeHTOB, OOydYamOIMXCS IO CHEIUANBHOCTH «TexHuJeckas
AKCIUTyaTaIisl CHCTEM aBUOHHUKN», COCTABIISIFOTCS TEPMHUHOJIOTHICCKUE TUKTAHTHI,
BKJTIOUYAIOIINE cjoBa: 0...pmogoe  00...pyoosaHue, 2...H...pupoganue
INEKMP ...9HePeUlU, Np...00p...3086amenU JeKmp ...9HepeUll, C8em...MmexHUUecKoe
00...py0osaHue, paou...ceésaznoe 00...py0oeanue, GHYMPUCAM...IEMHASL  C6A3b,
H...3eMHble CMAHYUU, CAM...1I6éMHoe N...p...2080pHOE YCMPOUCMBO, P ...Ueable
UHQ ...pmamopybl, paou...HABULAYUOHHOE 00 ...py0osaHue, paou...JOKAYUOHHOE
00...py0osaHue, azumMymanbHo- OAbH...MEPHbLE PAOU...8bICOMOMEPLL U JIP.

Cryaentam crnermuanbHOCTH «OOCIy)XMBaHHWE BO3IYIIHOTO JBUXKEHUSD)
MpeIaracTcsl MPaBWJIBHO 3aMUCaTh M BBIYUYUTh TEPMUHBI: KOMIUIEKC YNpaGieHUs
B030YUIHBLIM OBUdICEHUEM, oDecneueHue 831éma, oucnemuep YNPAaeieHus, Ciyrcoa
INEKMPOPAOUOMEXHUUECKO20 o0becnedenus, C8:A3b C IKUNANCeM, OaMYUKU O
u3Mepenus Hanpaslenuss 6empa u op.

JIIst  CTYyZIEHTOB  CIIeNMalIbHOCTH  «JIETHAsT JKCIUTyaTanusl JIeTaTelbHBIX
anmnapaToB U ABUTATENCHY 0aiomcs mepmMutbl: Kpolio, (Qro3eisaic, cuopasiuieckas
cucmema, Cunl08as YCMAHOBKA, KOMNOHOBKA CAMONEMA, WACCU, CUCeMd
VIPAGNeHUs. Camoiémom, MONIUSHAs CUCeEMA, KUlb, 20PU3OHMANbHOE onepetue,
Habop ckopocmu, HAOOP 8blCOMbL U OP.

OT60p TEPMUHOJIOTUYECKON JICKCUKH JIJISI 3aHATHI OCYIIECTBIISIETCS C YUYETOM
CIIEIYIOIUX KPUTEPUCB:

- OpUEHTAllUd Ha KOMMYHUKATHUBHO-IESITEIILHOCTHBIE MTOTPEOHOCTH B cdhepe
y4eOHO-TIPO(heCCHOHATFHOTO OOIIEHUS CTY/ICHTOB;

- yudeTa KOJIMYECTBA TEPMUHOJIOTHYECKUX EIUHUI] TMOIbSI3bIKa aBUAIUU B
paMKax Hay49HOTO CTHJIS TIPAKTHIECKOTO Kypca PyCCKOTO S3bIKa;

- YaCTOTHOCTH, IMTOHUMAaeMOW KaK YIMOTPEeOHUTEIBHOCTh TEPMHHOJIOTHICCKUX
€IMHUII B Y4eOHO-TTPO(ECCHOHAILHON SA3bIKOBOM KOMMYHUKAIINY;

- TEMaTUYCCKOHN MPOTYKTUBHOCTH TEPMHUHOB, TI0JT KOTOPOH MOApa3zyMeBacTCs
TEMaTHYECKYI0 PaCIPOCTPAHCHHOCTh TEPMUHOJIOTHYCCKUX CIMHMII, T.C. MTUPOKOE
(YHKIIMOHUPOBAHUE TEPMHHOB B YUCOHBIX TEKCTaX IO CIIEIIUATLHOCTH.
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CrnoBapHBIN COCTaB MOIBA3bIKA aBUAIUU SBJISETCS 0a30 st popMupoBaHUs
TEPMUHOJIOTHYECKOTO MHWHHMyMa CTYACHTa. YUYHTHIBAas, UYTO ONTHUMAaJbHBIC
yCIIOBHUSI OOY4YEeHHS JIEKCHKE TPEOYIOT OTrpaHWYCHHS y4eOHOTO CIHMCKa CJIOB, Ha
BTOPOM 3Tare u3 00mero o0beM TEPMHUHOJOTHYECKOW JIEKCHKU chopMUpoBaH
peasbHO H3y4yaeMbli MUHUMYM, CpEIU KOTOPBIX BBIJCIEHBI 7 MPEIMETHO-
TEMaTUYECKUX TPYMIM, MPEACTABISAIONUX COACPKATEIbHYI0 CTOPOHY cdepbl
npodeccCuoHaNbHON KOMMYHUKAIIUN:

1. HaumeHoBaHus YacTel camoisi€ra. ¢hrozensoic, waccu, 2upo8epmuxab,
KDeH, 8030YX0COOPHUK, 6MYJIKA BUHMA, TOHIHCEPOH U OP.

2. HaumenoBanus ACUCTBUI. kamanyibmuposamucs, obecneuumsv 6371Em,
0CYWecmeums CHUJICEHUe CAMOAEMa, co30amv ms2y, oesuayusi (omrioHeHue),
Odemnghuposarnue(ymenvuienue  amMnaumyosl  Kolebawus),  oecamypuzayus,
ougepeeHyus u op.

3. HammeHoBaHUs aBHAITMOHHBIX IPUOOPOB. anemupymbomemp, anemomemp,
anemumemp, demnghep, oecmadburuzamop, uHmepyenmop u op.

4. HaumeHOBaHMS CHENUAIBHOCTEM W CHEUUAIUCTOB. asuaoucnemuep,
ABUOHUK, aABUAMEXAHUK, asuaoucnemuep, OOpmMNpo8OOHUK, nuiom,
asuacneyuaiucm, aguanepeso3uux u op.

6. HauMeHOBaHUS TIPOLIECCOB. 2epMemusayus, 2UCmepe3uc, IuUccCuposarue,
oekomnpeccus, ousepeeHyusl, Ouppaxyus yOapHotl 60IHbL U Op.

Ha 3anatusix gemaercs akUEHT Ha TO, YTO MOYTH BCE CJIOBA CIOCOOHBI
codeTaTbCcsi C OOJBIIMM KOJWYECTBOM pacmpocTpaHutenei. JlocratouHo
BBICOKOM  COUYETAaTeIbHONW  CIMOCOOHOCTHIO  OOJaaloT  mpujiaraTebHbIE:
6030YVUIHBIU, 0038YKOBOU, OOHHbIU, MONIUBHBLL, 1emMaAmebHblll, ABUAYUOHHDLL,
JAEMHBIU, XE0CMOBOU, B31EMHbIU, HNOCAOOUHbBIU, NOOLEMHbBIU, NOJIEMHBI,
2a30mypOuHHbLU U Op.

OTrinaroiapHble CYIIECTBUTENBHBIC: 3aXBaT, 3aTSATMBAHUE, 3aXO0J], 3aIlycCK,
BpaIlcHUE, HHTErpanusi OOPTOBOTO 000PYIOBAHUS, UCIIBITAHUE TBUTATEICH TaKKe
UMEIOT  PAacHpOCTpaHUTENH  (3axeam: CyYOHA, JIKUNAdCA,  NACCANCUPOS,
000py008aHUsl, OOKYMEHMOB).

[IpobGnema KOMIUJIEKCHOTO TOJX0JIa K MPENnoJaBaHUI0 MPOo(ecCHOHATBEHOTO
PYCCKOTO s3bIKa B KOHTEKCTE Mpodeccuu HEMOCPEACTBEHHO CBI3aHa ¢ MpoOIeMoin
MUHHAMU3AIUN yIeOHBIX TEKCTOB.

B cooTBeTcTBUM € KpUTEpHUSAMHU Yy4eOHO-METOIUYECKOMN IIeIecO00pa3sHOCTH
TEKCThl TMOJAOUPAIOTCS JOCTYNHBIC, HE COJepXKamue OOJBIIOTO KOJWYECTBA
HEU3BECTHOW JIEKCUKH. B 3THX LENsAX TEKCTOBBIM MaTepuall, U3BJIICUCHHBIA W3
CHEIUalbHBIX JKYpHAJIOB, Y4YeOHHMKOB, YYEOHBIX TOCOOMN, MOHOTrpadui,
SHIIMKJIONEANM, aganTupyercss (MOABEpPraeTcs COKpAIleHWI0, W3  TEKCTa
UCKITIOYAIOTCS TE SI3BIKOBBIC, JIGKCMKO-TPAMMATUYECKHE SIBICHHS, KOTOPBIC HE
MPEAYCMOTPEHBI TUIIOBOM MPOrpamMMoii). ITO OTHOCHTCS W K COJIepKaTeIbHOU
CTOPOHE TeKCTa — MH(GOPMAIIUU, 3aJI0’)KEHHOU B HEM.

TexcThl MOaOMPArOTCS KOPPEKTHBIE HE TOJIBKO B COJIEPKATCIBHOM acCIEKTe,
HO U mo o0bemy. Mcmonb3oBaHue B y4eOHOM IMPOIIECCE OIPOMHBIX TEKCTOB
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CHW)KAeT UWHTEpPEC CTYICHTOB, 3aTPYJHSET YCBOCHHME KOMMYHUKATHUBHO-
AKTyaJIbHOW JIEKCUKUA U CHUHTAKCUYECKUX KOHCTPYKIUW, CBOMCTBEHHBIX HAYYHOMY
CTHJIIO PEYH.

K o00pabGoTaHHbIM TeKCTaM MOJOUPAIOTCS COOTBETCTBYIOIIME 3aJaHus,
HalpaBJCHHbIE Ha IMOBTOPEHHE TPAMMATHUKH, CTUJIMCTUKUA, YMEHHUS BBIACIATH
TEPMUHOJIOTHYECKUE COYETaHMs, TPAMOTHO HCIOIb30BaTh HMX B YCTHOH U
nucbMeHHOUM peud. [IpunepkuBasich kputepust ”HOOPMATUBHOCTH, MOJOUPAOTCS
TEKCTBI, KOTOpPbIE XapaKTEpU3yIOTCS HH(POPMATUBHOM HACBHIIICHHOCTHIO, T.€.
CiyXallle HWCTOYHMKOM 3HaHuil u3 cdepsl Oyaymeid mnpodeccruoHambHOM
JESATEIBHOCTH aBUAIMOHHBIX CIEIUATUCTOB. TEKCThI, COOTBETCTBYIOIINE TAHHOMY
KpUTEPHUIO, TPEACTABISAIOT CcO0OM  MOTHBAIMOHHYIO  OCHOBY  OOYy4YEHUS
poheCCUOHAIBHOMY PYCCKOMY SI3BIKY KaK CPEICTBY MPUOOIIECHHUS K TPOPECCUH.

IIpumepsnI TEKCTOB:

1. Hna cneumansHoctd  5B071400 oOpa3zoBaresnbHOM  OpOrpaMMbl
«TexHuueckas dKCIuTyaTalusi CUCTEM aBUOHUKI)

Teker 1. bopToBas u onepaTuBHAsI JOKYMEHTALIHS

1.B  cywecmeyrow...ii cucmem... Mem...0u4ecKko20 00...cneueHus
OCHOGHbBIM CPEOCHBOM OML...0pAMCEHUA UHQ...pmayuu A61A...mca 0...pmosas
u  on..pamuenasa  O...KyMeHmauyus  —  K...MHJAeKmM  UHCMPYKUUIL

P...20.. . MEHMUPYIOUWUX O€UCMEUs IKUNAMCEI NO YAP...61eHUI0 CIIYHCEOHBIMU
cucmemamu u y...Jieeplmu Hazpyskamu. 2. b...pToBas 1...KyMEHTalus
p...3pa00oTaHa C MCIOJIb3...BAHUEM CII...[[MAJbHBIX MPUEMOB TIp...JACT...BICHUS
uHOpMAIIMU OCH...BHas IIeJb W Ha3H...YCHHUE KOTOPBHIX B TOM, YTOOBI
M...KCUMAJILHO CKaTO BBIP...3UTh CMBICI B TEKCTE O...pTOBBIX HHCTPYKITHH.

3. ns ... pmupoBanus O...pTOBOM ... KyMEHTAI[UU UCIIOJIB3YIOTCS CPE/ICTBA
K...TOpbIC TIO3B...JITFOT KOMII...HOBaTh MET...IMYECKHA MaTepHall TPUM...HSs
CT...HIApPTH30BaHHBIC 00...3HAYCHUS W YCIOBHBIE CHMBOJIBI CXEMBI PHCYHKH
Ta0auubl ¢...Torpadun dKpaHHbIE (...pMATHI C II...SCHSIOIIMMH HAAMHUCSIMU U
cceutkamu. 4. Cyml...CTByIOIIas cucTeMa HHQ...pMAIMOHHOTO 00...CIIeYeHU
€. .. TeJIbHOCTH DKHIaXKa IMOK. ..3aj1a CBOIO 3 ®. .. KTUBHOCTD U H...J€KHOCTb.

5. Omo 6 3H...uumenvHoOUl cmen...Hu Onp...0eaaemca mem Umo
c...30aeaemasn 0...KYMEHMAUUsa A61...emca XOpouio CMPYKMYpuposanHHoi
nonHou u o...cmamoynout. 5. Ilpu p...3pab0TKEe TaKUX WHCTPYKIIUN CTaBATCA
CJIEIYIOIUE 3a/1a4u:

- ... JIydeHre U O00p...00TKa HCXOMHBIX JaHHBIX TPE/I...CTABISIEMBIX
Tp...€KTHBIMU U KYPaTOPCKUMH TIOJP. . .3/ICTICHUSIMHU;

- p...3pab0TKa MHCTPYKITUH HAa OCHOBE MCXOJIHBIX JJAHHBIX;

- COTJI...COBaHHE€ U OTp...00TKa O...pTOBON JOKYMEHTAIIMU Ha CTCHAAX U
TpeHaXKEpax;

- KOpp...KTUPOBKA J...KYMEHTAIlMK II0 pe3yJbTaTaM oOTp...00TKH u
COTJI...COBaHUS;

- TOT...TOBKA JIETHBIX BEPCHM [I...KyMEHTAIUH;
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- KOpp...KTUPOBKA J...KyMEHTAIUH 1O P...3yJbTaTaM JIETHBIX UCIIBITAHUN
U DKCIUTyaTallHu.

6. [ns ux pemieHus B paMKax p...3pa0OTKH MHOT...(yHKIIMOHATHLHOU
uH®...pManronHo# cucremsl (MUC) ge...0xoauMo TIp...oyCMOTPETH C...3JaHUE
H...36MHOTO KOMIUJIEKCA KOTOpBIM JOJDKEH (YHKLH...HATbHO 00...CIEUYUTh
pasp...00TKy U comp...BOXKACHUE HHCTPYKLUN B SIIEKTPOHHOM BUJE.

K nanHOMY TeKcTy Jal0TCA Cileayolue 32 aHus:

1. IlepenucaTh TEKCT, BCTABIAs NPONYILIEHHbIE OYKBBI M 3HAKU ITPENIMHAHUS.

2. BeinucaTtbh TEpMHUHBI U TEPMUHOJIOTUYECKHE 0OOPOTHI, OTHOCSIIMECS
K IIpoeccuu aBUOHHUKA.

3.IIponsBecTr aHAINU3 BBIAEIECHHBIX MPEIIIOKEHUM.

Tekcr 2

1. OgHO¥l U3 OCH...BHBIX MPOOJEM aBH...NMPUOOPOCTPOCHUS] B HACTOSIIEE
BpeMsl SIBIIAETCA 00...CIIEYEHHE BBICOKOM H...JAEKHOCTH (YHKIHOHUPOBAHUS
C...BpEMCHHOH O...pTOBOM IM(GPOBOM TEXHUKH. 2. MmO 00BACHA...mcA
Y6...iuuenuem  K...Jauuecmea  0...pmoeoil  np...ueCCOPHOU  MEXHUKU
Y6...Juuenuem C/10HCHOCMU anzopummos ¢yuKyuonuposanus u
0COOEHHOCMbIO chepbl npuM... HeHUs.

3. PasButue 6Gopmosvix ungopmayuonuwvix cucmem (BUC) neraTenbHbIX
anmapatoB (JIA) comp...BOXKIaeTcs MOCT. .. SHHBIM YCII...)KHEHUEM HUX C...CTaBHBIX
yactel. 4. Haoexcnocmv BUC JIA nanpamyio onp...0ensem H...0€HCHOCHIb
RUJl...MUPOBAHUSA Jl...MAMEIbHO20 annapama maxK KakKk Hnpu NoMouju
unouxkamopoe BUHC JIA nunomam om...0paxcaemca HABUZAUUOHHAA U
RUJL...MANCHAA UHPOpMayus.

5. YcioBusi BCTpOGHHOro TpuMeHeHus: 0JiokoB W uHaukatopoB BUC JIA
OTIPEAETISIOT TTOBBIIIICHHBIE TpeOOBaHUS 1o BPEMEHHBIM
HAJeKHOCTHBIMMACCO2A0apUmMHbIM U SHEPreTUYECKUM XapaKTEPUCTHKAM.

K 3Tomy TekcTy ObLIN NpeAJIOKeHbI 3aJaHU CJeAYIONIero MIaHa:

- [lepericath TEKCT, BCTABIISISA MPOIYIICHABIC OYKBBI M 3HAKH MTPETTUHAHUS.

- Beimucath TEpMUHBI M TEPMUHOIOTHYECKHE 000POTHI, ONIPEACTUTH B HUX
BUJI CBSI3U.

- 3amoJIHUTH TAOIHILY:

Ne3 YeM 0COKHEHO Homep

n/n MPEJI0KEHUS
1. [Tpocroe mpennokeHne COAHOPOTHBIMU YWICHAMHU

2. [Ipoctoe mpensnoxxenne ¢ 060C0OICHHBIM

OTIPEJICTICHIEM, BBIPAKECHHBIM MPUYACTHBIM 000POTOM

CIIII ¢ aBymMs IpUIATOYHBIMU NIPEMIOKEHUSIMU

4, CIIII ¢ ogHUM IPUAATOYHBIM MPEIJI0KEHUEM
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2. Mna cnenuansHoct SB071400 06pazoBaTenbHOM MpOrpaMMbl
«O0cmyXKMBaHUE BO3AYIIHOTO JBIKEHUS:

Texct Nel
O06cay:kuBaHMe BO3AYIIHOTO ABUKEHUS

1.06caysrcusanue  6030VWIHO20  0BUMNCEHUA __ —  IMO ____CUCHEMA
C...21ACOBAHHBIX OCUCMEUIl_No _00...CneueHuio n...Jiémoe_Ji...mameabHblX
annapamoé_umernuwias _ueivio np...0omepauieHue _cm... JIKHOBCHUIL _MeHcoy
HUMU N...00...pHCAHUE N...pA0KA _U_VCK...DEHUE 08...JCCHUs_ 8 HN...mMOKe
J...MAMEIbH020 _annapama__00...Cneyenue IKunax)ceu und...pmauueu
H...00X00UMOU 0151 GbiN...JHeHUA n...1éma. 2. B noHsATHE «0OCITYyKHUBaHUE
TakKe BXOJIUT W3B...IECHUE OpraHoB II.. .MCKOBO-CII. ..CaTEJILHOTO
00...crieueHusl o J...TaTeJIbHBIX alaparax, TEPISAIUX OCICTBHUE.

3.B  na...kymentax M...KQyHapOAHOM Opr...HU3AUHH TPAKIAHCKOU
auarun (MKAQO) OB/l omp...a...J1eTcsl KaK OOIIUKA TEPMHH HCITOJIB3Y. .. MBI
JU1s1 00...3HAYEHUS OTH. . .CSIIUXCSI K HEMY BHUJIOB ...0CTY>KUBaHUSA:

- 11.. . 1€THO-UH(OPMALIMOHHOT0;

- K...HCYJIbTaTUBHOIO;

- JIUCIIETYEPCKOTO,

- aBapUITHOTO OTOBEIICHHUS.

4. Il1...1émHuo-ungopmayuorHoe ...0cayicueanue 3...Kuoud.. .mcsa 6
np...00CMAGIeHUU IKUNRANCAM 6CEX Jl.. . MAMENbHbIX ANNAPAMOE
K...HCYIbMAayuil U uHg...pmayuu H...00X00uMblx 011 0€3...nACHO20 U
IPe...Kmuenozo 8vin...IHEHUA N...J1EMOB8 8 MOM HUC/e UHDopmayuu o
Meme...yCio8usax pabome paou.. . mexXHUYecKux cpeocme C...CmosHuu
a’p...0pomoe 6 pailoHe noaémos u op.

5. B Hek...HTpoJHupyeMOM  B...3AyIIHOM TIp...ctpanctBe OBJ]

OTp...HUYMBAETCA NOJIETHO-UH( . .. pMALIMOHHBIM ...0CoyXuBaHHEM U
aBapUNHBIM ...TIOBELLICHUEM.
6. K...ncynomamuenvim...0cnyxicuganuem 00...cneuuearomesn

JA...mMamenbHble _annapamosl _GbiN... JIHAOWUE N...J1éMbl N0 __NPAGUIAM
n...1émoé_no_np...00pam_6_8...30YUWHOM _np...CHHPAHCHEE CH...UUAIbHO
ycHi...HOBIAEHHOM 0J151 MAKO20 ...0CAYHCUBAHUA.

7. Ilunotel  (KOMaHIUpBl  JIETATEIbHBIX  anmapaToB) I...Jy4YaroT
uHO...pMaMIO O B...3AYyIIHOW ...0CTAaHOBKE W P...KOMEHJAIMU (COBETHI)
OTH...CUTEJIbBHO WX JEUCTBUM Ui IIp...AYNPEXKACHUS CT...JIKHOBEHUU C
JIPYTUMH JI...TaTEJIbHBIMU anmapaTaMy BBIII. .. THSIOIMIMME TI...JIETBl B TOM K€
p...CTPAHCTBE.

8. Ilpm  jaucnmerd...pcKOM  ...0CHYKMBAHMHU ...CYII...CTBIISIFOTCS
KOHTPOJIb Y YIIP...BJICHUE B...3JIYIITHBIM IB...KEHUEM C LEJIBIO
np...A...TBPAlICHUs] CT...JJKHOBEHUH MEXAY J...TaTeJbHbIMHU anmnaparamu B
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K...HTPOJMPYEMOM B...3QyIIHOM IIp...CTPAHCTBE a TAaKXK€ JI...TaTE€JIbHOIO
p...CTPAHCTBA C Tp...MSITCTBUSIMU HA a’3p...J pPOME.

9. Opra#sl  J...CIIETYEPCKOTO  ...OCIYy)XMBAaHUS  OJH...BPEMEHHO
OCYII...CTBJISIIOT TI...JIETHO-UH(MOPMAIIMOHHOE ...OCITYKMBAaHUE W aBapUUHOE
...TIOBEILIEHUE B OTH...IIICHUH JI...TaTEeJIbHBIX allapaToB HaxX...ASIIUXCS MO UX
KOHTPOJIEM.

10. _Aeapuiinoe on...seuienue np...O0HA3HAYEHO 0 Y8...00MACHUA
OP2AH08 N...UCKOBO-CH...CAMEIbHOU CYHCObL 0 J1...MAMEIbHbIX Annapamax
KOMOpble HYHCOAOMCcsa 8 HOUCKE U CH...CAHUU UIU 6 OMHOUWIEHUU K. .. HOPbIX
C...8€PUIEH_AKM _H...3AKOHHO20 6M...wmamenvcmea (cm. [Touck u cracanue
BO3IYILIHBIX CYIOB).

11....0cnyxuBaHue BceX TII...JIETOB JI...TaTEJIbHBIX allapaToB BO BCEM

B...3[[yIITHOM TMp...CTPAHCTBE Hallled CTpaHbl 00...CIIEUUBAETCA B BUJIC
VIOP...BJICHUS B...3IyIIHBIM JB...)KCHUEM.

K TekcTy npeasnaraiwrcs cieayoniue 3a{aHus:

- [IpounTath TEKCT, TOAOOPATH K HEMY BOIIPOCHL.

- [lepenucath TEKCT, BCTABUTH MPOMYIIICHHBIC OYKBHI.

- PaccTaBuTh 3HaKU NpENUHAHUS

- [IpousBecTu pa3dop BbIJICICHHBIX TIpeaiokeHuii: 1 Bapuant — 1-4
peaioxKeHusl, 2 BapuanT — 6 — 10 npeayioxxeHus

3.Jns1  oOpasoBarenbHOM  mporpamMmbl  «TexHHYecKkass  dIKCIUTyaTalus
JIETaTeNIbHBIX alapaToB U ABUTATEIICH»:

Texcrt Nel Uctopus Bo3ayxomiaBanus. OT BO3yIIHOTO 3MeS - K TUIaHEPY.

1. C 0oaenux epemen 100U M...umasa HOOHAM...CA 8 HeDO U YBUOEMb 3eMII0
C 6bicombl NMUYD... HOAEmMa 3...6U00641U N...pHAMBIM  C...30QHUAM
A...marowum noo 001aKamu.

2. Cyml...CTBYIOT p...3JMYHBIE JI...T€HABI O II...JeTax. 3. OIHOW U3 TaKux
MU(DHUUECKUX UCTOPHI sIBJISS. .. T ckazaHue 00 Mkape u Jlenane. 4. Jlonroe Bpemst
UCKYCHBIN 301unii [lemnan u ero ceia Mkap Obutn miieHHuKamMu Ha ocTpoBe Kpwur.

5. OgHaxAbl OTEI] U ChIH P...IMHIHU 0. ..KaTh.

6.CKp...nué 60CKOM nmuubu nepbva OHU COENATU KPbLIbA HA K...MOPbIX
HORBIMANUCDH R...D...J0...memb ¢ Kpuma na n...oepesxcve Manou Azuu.

(Ilo nezenoe, Hkap noonanca o4yeHvb OIUKO K CON...UYy U 60CK
CO...OUHAGUIUIL NEPbA pa...MAs.

8. IOHo1Ia yriasi B MOpe U yT...HYII.

9. Jlenan j...TeJ ropa3ao HUKEIOATOMY €My yAaJIoCh 100part...cs 10 Oepera.
10. KoHeyHo 3T0 JMIIb JIET€HAa, OAHAKO B JPEBHOCTH MMEHHO II...JIEThl MHTHIL
BJI...XHOBJISUIM MHOTHUX SHTY3MACTOB Ha C...3J]aHUE JI...TaTeJIbHBIX aIllapaToB.
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11.Ewe ¢ IV-III 6. 00 n. 3. 6 Kumae ovin uzoopemen Ji...mamenvHulii
annapam ¢ Hen...08UNHCHHIM KPbLI1OM HA38AHHDLIL 6. ..30YUIHBIM 3MEEM.

12.9T0 yCTpOHCTBO YyAEPKUBAJIOCh B BO3JyX€ MPHU MOMOIIM BETpa U
H...TSHYTOW HUTH.

13. Kwuraiickue B...3AylIHbIE 3MEH Ip...JCTaBISUIM COOOH IUIOCKYIO
0aMOYKOBYIO pamy ...0TSIHYTYIO Oymaroi.

14. JIoBOJIBHO 4acTO 3MEEB JIeNIajiy B BUJI€ CKA30YHBIX NTHULl WJIA )KUBOTHBIX.

15. OHM Hax...[WIU NPUM...HEHHWE B BOCHHBIX MOXojax (Misi mepenadu
CUTHAJIOB) U JJIS1 P...3BJICYCHUN BO BpeMsl MPa3THUKOB.

B 3aganms k Tekcty Nel BXOAST OTBETBI Ha BOIPOCHL, KOTOpPBIE
CIOCOOCTBYIOT (DOPMHUPOBAHUIO y CTYJEHTOB — Ka3axOB yYMEHHH T'PaMOTHOTO
MBIIIJICHUS:

1. PacctaBuTh 3HaKM MpenUHAHUSA, OOBICHUTH UX MOCTAHOBKY.

2. BctaBuTh nponyiieHHbIe OYKBbI, OOBSICHUTH UX TTPABOINKCAHUE.

3. HaiiTu B TekcTe neenpuyactus U JAeenpHYacTHbIE 000POTHI, ONPEAETUTh
UX CUHTAKCUYECKYIO POJIb.

4. Haiitu 000cOON€HHBIE ONpPEAECICHUSA, BBIPAKEHHBIE MPUYACTHBIMHU
obopoTamu.

5. OTBETUTH MUCHMEHHO Ha BOIPOCHI:

- O yém MeuTanu JpeBHUE JIFOIU?

- KoMy onu 3aBunoBanu?

Kto Takue Ukap u Henan?
[Touemy nmoru6 Ukap? Kak Jlenany ynanoch BELKUTH?

6. Brimucath BbIJICTICHHBIE MPEIJIOKEHUS, TPOU3BECTH UX pazodop,
OOBSCHUTH MOCTAHOBKY 3aIATHIX.

B cooTBeTCTBUU € KpUTEPUEM 3aBEPIIEHHOCTU BCE TEKCTHI, MPEIJIOKEHHBIE
CTyZI€HTaM Ha 3aHATHUSX, 00JIaIal0T CMBICIOBOM 1IE€0CTHOCTHIO, 3aKOHYEHHOCTHIO
U 3aMKHYTOCTBIO COJIEpKaHUA, TaK KaK JJIsI aIEeKBATHOTO MOHUMAaHUSA HAYYHOMU
uHpopManmu, mpeagaraeMoil B TEKCTe, COOOLIEHHWE JOJIKHO HOCHTH
3aKOHYEHHBIN XapakTep.

B npouecce oOyueHus  npodeccMOHATbHOMY  PYCCKOMY  S3BIKY
MCIIOJIB3YIOTCSl TEKCTHl aBUAIIMOHHOW TEMATHKH, COJEpKalre WHpopMaruo oo
M3BECTHBIX JI€TUMKax. [[ns ATOM 1Lenu NpenojaBaTesisIMU PYCCKOrO $S3bIKAa B
aKkaJIeMUu Wu3AaHO TocoOue «ABHAIMOHHBIC TEPCOHANNNUY, TIE COOpaHbI
CBEJICHMS O KU3HU U TOJBUTAX JIETUNKOB — Ka3axCTaHIIEB, Ororpadusi KOTOPHIX
ABJISICTCS. MPEKPACHBIM MPUMEPOM CIIYKEHHSI POJUHE, TPUMEPOM CTOMKOCTU M
OTBaru, a Tak’kKe JyXOBHOU KPacoOTBHl.

[Ipn npoBeneHWM JUHTBUCTUYECKONM Pa3sMUHKHU CTYJIEHTaM IMpeiiaraercs
MPaBUWJIBHO MPOU3HECTH B COOTBETCTBUM C (DOHETHMUECKUMHU U OPPOINMUYECKUMHU
HOPMaMU PYCCKOTO JIMTEPATYpHOTO s3blka (pa3bl M3 pEATbHOM KU3ZHU
ABUAIIMOHHBIX PAOOTHHUKOB.

bonpiioe BHUMaHWE TPU HTOM YACNSIETCA M3YYEHUIO aBUAIIMOHHBIX
TEPMUHOB(MPABUIBHOMY HMX HAMUCAHUIO M MPOU3HOUIECHUIO, YIMOTPEOJICHUIO B

147




Ne 1-2 (05) 2017 A3amMaTTBIK aBUAIUS aKaJIEMUSICHIHBIH KapIIbICHI

NUCbMEHHON M ycTHOW peun). IloBTOpeHHE OCOOEHHOCTEM Hay4HOrO CTHIIA
MO3BOJIAET CTYJEHTaM Ka3aXCKUX TPYyNI OBJIAJAETh HABBIKAMU BOCHPUATHS H
nepepabOTKU TEKCTOB yU4€OHUKOB IO CHEIHANIbHBIM MpeIMeTaM, BOWTH B KypcC
ATUX JHUCIUIUINH, UCIOJIb30BaHHS TEPMUHOB U TEPMUHOJIOTUYECKUX 00OPOTOB B
YCTHOW M NHCbMEHHOM peuyd. 3aKpelieHue HaBBIKOB O(HIIMAIBHO-JEI0BOIO
CTWJIS pEYu I[peAnojaraeT MCHOJIb30BaHUE 3HAHUU TIpPU  COCTABICHUU
JOKYMEHTOB, TI'PaMOTHOM 3allOJIHEHHUU pa3HbIX OJAHKOB, HEOOXOIMMBIX IS
Oyayiel cnenuaibHOCTH.

Pabora 1o yMeHHIO COCTaBIATh TEKCTHI MMyOJINIUCTUYECKOIO U Pa3rOBOPHOTO
CTWJIEH CTaBUT CBOEH LIE€TbI0 HAYYUTh CTYAECHTA MpUEMaM rpaMOTHOTO OOIIEHHUS C
JIOJbMHA WIM ayJAWTOPUEH, pa3BUBAaTh U COBEPLIEHCTBOBATH KOMMYHUKATHBHbBIE
CIIOCOOHOCTH aBHAIMOHHOTO CIIEIHAIINCTA.

JIns1 coBepIIEHCTBOBAHUSI HABBIKOB BJIAJICHUS PA3IUYHBIMU CTHIISIMUA PEUYU
JAIOTCS 3aJIaHMsl CIEIYIOIIETO XapaKTepa:

1. CocraBieHHe CIOKHOTO IJIaHa HAYYHOU CTaThU.

2. CocraBneHne KOHCIIEKTa CTAaThU.

3. 3anonHeHne JOKYMEHTOB:

- pe3rome;

- 3a5BKYy Ha NpuoOpeTeHne 000pyA0BaHMUS;

- 3asBJICHUE O IPEJOCTABICHNUHN OTITyCKa;

4. CocraBiieHue:

- OOBSBIICHHS

- CIIy’KeOHOM 3aITiCKH;

- aKTa

PabGoueit mporpammoii 10 HOpodecCHOHANIbHOMY PYCCKOMY  SI3BIKY
NPEeAYyCMOTPEHO (POPMHUPOBAHNE KOMMYHUKATUBHOM KOMIIETEHIIMH, CBSI3AHHOE C
OopraHu3anuend pedyeBoro oOOIeHus, W oOoraiieHue CJIOBapHOro 3araca
CTYJICHTOB, KOJMYECTBEHHOE M KaYECTBEHHOE pACIIUpPEHUE cioBaps (OCO3HAHUE
CUCTEMHBIX CBSA3€ld TEPMUHOB - CJIOB, (DOPMHUpPOBAHHE TOTOBHOCTH CJOBaps K
aKTUBHOMY YIOTPEOJIEHUIO B p€UU, KaK aKTUBHOTO, TAK U TACCUBHOTO).

Jlist pemieHus NMpPakTUUECKUX 3aJad YYUTBIBAIOTCS OOIIE TUAaKTUYECKHE
OPUHIIUIBI Pa3BUBAIOLIETO OOYYEHUS, CBA3M TEOPUHU C IMPAKTUKOW, HAYYHOCTH,
CO3HATEJIbHOCTH,  JOCTYIIHOCTH W  TIOCJIEIOBATEIBHOCTH,  HArJIAJIHOCTH,
MIPOYHOCTHU 3HAHUMU.

Takum obOpazom, BJIaJICHUE HaBBbIKAMH po¢eCCUOHATHEHOTO
aBUALIMOHHOTO OOIIEHHs] O0eCreYrMBaeT HE TOJBKO MOJyYeHHE M HAKOIUICHHE
3HAHUW CTYJAEHTAMU MO OIpPEAEICHHBIM CHEHHAIbHOCTIM aKaJeMUU, HO U
NpoLecC S3bIKOBOM KOMMYHHUKAIlMM B YyuyeOHOM aesTenbHOCTH. OcBoeHue
NOABSI3bIKA aBUALMU JOJDKHO UATH THapajuiebHO C OOy4YeHHEM CIEeHHAIbHBIM
y4€OHBIM TUCLUIUTMHAM.

Hcnonp30BaHuE aKTUBHBIX METOJOB O0YUYEHHUS Ha 3aHSATUSAX PYCCKOTO SI3bIKA
pemaer BaXHYIO IICHUXOJOTMYECKYH0 TMpoOieMy MOTHBAallMM B OOy4YEeHUH,
ycwiInBasi Ipo(eccHOHaIbHYI0 HAIPABJIEHHOCTD MIPENOIaBaHUsl.
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. CraTthsl TOCBAILIEHA PACCMOTPEHUIO JIMHTBUCTUYECKOTO
‘ ‘ CMBICJIA BApPUATUBHOCTH, NPOSBILIIOWICHCS NPU pealu3aluu
pEUEBOTO aKTa A3bIKOBBIX €AUHUL. BapuaTuBHOCTH pacCMOTpPEHA
KaK Pa3sHOBUIHOCTH SI3bIKOBBIX €IMHULI, HE CO3JA0IIas HOBYIO JIMHIBUCTUYECKYIO
CyIIHOCTb. M3ydeHue s3bIKa M SA3BIKOBBIX SIBJICHUWA IIO3BOJIMJI YCTAHOBUTH
KOHCTaHTHbIE W BapUaTUBHBIE OCOOCHHOCTH 3BydYallero si3blka. SI3bIK Kak
(yHKIIMOHATbHAS CHUCTEMa HaXOJUTCS B COCTOSHUM TOCTOSSHHOTO Pa3BUTHSL.
BapuaTtuBHOCTH ~ WHTEpPHpETUPYETCS  KaK  CIOCOO  CYIIECTBOBAaHUS U
(YHKIIMOHUPOBAHUS €JIUHUI] SI3bIKa B CUHTarMaTUKe, U HEPa3pbIBHO CBSI3aHA C
YCTaHOBJIEHUEM abCTpakTHOM €IVHULIBL. BapuatuBHoCTb TAK¥KE
HMHTEPIIPETUPYETCS KaK BCAKAas S3BIKOBAas W3MEHUYMBOCTH (WJKM MOAUGUKAINS),
KOTOpasi MOXKET OBbITh PE3yJbTaTOM Pa3BUTHS, UCIOIb30BaHUS PA3HBIX SI3BIKOBBIX
CpeICTB sl 0003HAUYCHMSI CXOXKHMX WJIM UIACHTHUYHBIX SBJIICHUM, WIH CJIEIACTBHEM
OpYyTuX NpUYMH. B cTaThe yka3aHa Ba)XHOCTb M3YYEHHs BCEX €IUHUIl U YPOBHEU
BapPUATUBHOCTH SI3bIKa, KAK HA CECTMEHTHOM, TaK U HA CYIIEPCErMEHTHBIX YPOBHSX.
Kniouegvle cnosa: honema, BApUaTUBHOCTH S3bIKA, CUCTEMA SI3bIKA, BAPUAHT-
MHBapUaHT

Annotation

The article deals with the linguistic meaning of variation, which is manifested
in the implementation of the speech act of linguistic units. Variability is considered
as a kind of linguistic units, not creating a new linguistic identity. Language
learning and linguistic phenomena made possible to establish constant and
divergent characteristics sounding language. Language as a functional system is in
a constant state of development. Variability of the language is one of the
fundamental properties of the language system, ensuring its ability to serve as a
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means of human communication and one of the ways of functioning of the
language. Variability is interpreted as a way of existence and functioning of
language units in syntagmatics, and is inextricably linked with the establishment of
abstract units. Variability is also interpreted as any linguistic variability (or
modification), which may be the result of the use of different linguistic means to
refer to similar or identical phenomena, or other causes. The article contains the
importance of study and all units of language level variations both on segmental
and at super-segmental levels.

Key words: phoneme, linguistic variability, system of language, variant-
invariant

1. BBenenue

OpHoM M3 XapaKTepHBIX OCOOCHHOCTEN pa3BUTHUS COBPEMEHHOMN JIMHTBUCTHU-
YECKOUW MBICIIH SABJISIETCS U3YUYEHUE SI3bIKA B JICCTBUM, TO €CTh U3yYCHUE PYHKIIH-
OHUPOBAHUS S3bIKA B MPOIECCE PEUEBOr0O OOIIeHUA. S3bIK Kak (PyHKIMOHAJIbHAS
CHUCTEMa HaXOJIMUTCSA B COCTOSIHUM MOCTOSTHHOTO pa3BuTHsA. [loaToMy HecmydaiiHo,
YyTO B TMOCJAEJHUME TOABl BCE OOJbIlIE UHTEpPEC mpuodperaer mnpodiemMa
YCTAHOBJICHHSI CUCTEMHBIX OTHOIIEHUHN B SI3bIKE U YHOPSAOYEHHUS UX pean3alui
(BapuaHTOB) BO BCEX YPOBHSX si3bIka. IMMaHEHTHBIN MOAXO0M K U3YUYECHHIO SI3BIKY
U SI3BIKOBBIM SIBIICHUSIM, XapaKTE€PHBIA CTPYKTypaJn3My, MO3BOJUJ YCTAHOBUTH
KOHCTaHTHBIX U BApUATUBHBIX OCOOCHHOCTEN 3BYUAIETO S3bIKA.

[TonsiTHO, UTO MpOOJIeMa BapUATUBHOCTH B JIMHTBUCTHKE He HOBa. OHa Kak
aKTyasibHas MpoOJeMa BO3HHUKIIA YK€ Ha 3ape CTPYKTYPHOUM JMHTBUCTHKHU, KOTJa
JIMHTBUCTHI TIEPENUIM OT U3Y4YEHHUsI 3BYKOB B HM30JIMPOBAHHOM MPOU3ZHECEHUU K
MCCJICIOBAHUIO B3aMMOBJIMSIHUSL 3BYKOB B pe4eBOM MOTOKE. CleayeT TakkKe MOoA-
YEepKHUBATh, YTO AaKTYaJIbHOCTh MPOOJIEMbl BAPUATUBHOCTU SI3BIKOBBIX E€IMHMII
OTIpENIEeIIAECTCS YHUBEPCAIbHBIM CBOMCTBOM €€ KaK SIBJICHUE, Ha0JII0/1aeMOoe Ha BCEX
A3BIKOBBIX YpPOBHSIX. OHAa KaK WMMAaHEHTHOE CBOMCTBO SI3BIKOBOM CHUCTEMBI M
(YHKIITMOHUPOBAHUS BCEX YPOBHEBBIX EAMHUIL S3bIKA, SIBJISETCS OO0s3aTeIbHOU
YepTON sI3bIKa, KOTOpasi OMPEAENISICTCS CaMUM SI3bIKOM U HaBS3bIBACTCS WM.
SIBneHHE S3BIKOBBIX HM3MEHEHUN MPOHU3BIBAIOT BCIHO CHUCTEMY S3bIKA U €€
peanm3aiyio B pedd, 4YTO, B CBOIO OdYepenb, 0OecleurnBaeT THOKOCTh CaMoi
A3bIKOBOM CHUCTEMBI. V3ydeHuEe BAapUATHMBHOCTU MPEAIOJAracT aHalh3 PEUYEeBBIX
MPOSIBJIICHUM JaHHOUW (DYHKITMOHAIBHON €IMHUIIBI, a TAK)KE BBISICHEHUE CETh OTHO-
IICHUH MeX 1y 3TuMH eauaunamu [1, ¢.100].

2. Metomojorusi
BapuaTtuBHOCTB si3bIKa ABJISIETCS OAHUM U3 (PYyHIAMEHTAIBHBIX CBOWCTB SI3bI-
KOBOH CHCTEMBI, 00ECTIEYMBAIOIINX €r0 CIIOCOOHOCTD CIYKUTh CPEIACTBOM YEJIOBE-
YeCKOro OOIIeHWs] W OJHUM M3 CHoco00B (YHKIMOHUpOBaHUS si3bika. B
COBPEMEHHOW JMHIBUCTUKE OHA PAcCMaTpUBAETCS KaK COIMOJIOKEHUE BApUAHTOB
KaK B CHHXPOHHOM, TaK W B JUAaXpPOHHOM aclieKkTax. BappupoBaHHe SA3BIKOBBIX
€IMHUL] SIBJSETCSI OTpaXX€HUEM 0oJiee OOIIMX YHUBEPCAIUHN SI3BIKOBON CHUCTEMBI,
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€ro TEeHACHIMI pa3BUTUS. BapuaHTHOCTH S3BIKOBBIX (CTPYKTYPHBIX, JTUCKPETHBIX)
€IMHUIl B CHHTarMaTHKE TMPEJICTaBIsET cO00M YHUBEPCAIINIO, MPEX]IE BCETO, KaK
CBOMCTBO 53bIKa, BCEX (POPM CYIIECTBOBAHHUS A3BIKOBOIM CHCTEMBI, U HAKOHEII, BCEX
YPOBHEH SA3BIKA.

S3bIKOBasi BApUATUBHOCTh €CTh CJIEACTBUE MOCTOSHHOW SI3IKOBOM 3BOJIFOLUU,
MOKa3aTellb SA3bIKOBOM HM30BITOYHOCTH, HO TaKOW M30BITOUHOCTH, KOTOpas IaeT
UMITYJIbC K JBHKEHUIO, pa3BUTHIO. OJTHAKO OHA MPEANO0JIaracT N3MEHYUBOCTh, NN
MOJAU(PUKALINIO, KAKOTO-IMOO SIBJICHUS TMPU COXPAHEHUU CYIIHOCTHBIX CBOMCTB
ATOTO SBJEHUA. BapuaTHBHOCTH SA3BIKOBBIX €AWHUIl B PEATU3ALMHU MOAUHHSACTCS
BHYTPU YPOBHEBBIM 3aKOHAM U PETYIUPYETCS BHYTPUS3BIKOBBIMHU IPAaBUIAMU.
[IpoTHBONOCTaBIEHNE WHBApUAaHTa W BapHUAHTA OCHOBBIBAETCS HA JUXOTOMHUU
s3bika (D.ne Coccrop) U peuu, Ipu 3TOM CUUTAETCS, YTO SI3bIK COCTOUT U3 UHBAPU-
aHTOB, & p€Yb, T.€. KOHKPETHOE BOIUIOIIEHUE CUCTEMBbI W3 BAPUAHTOB. XOTEIU
N00aBHUTh, YTO MOAOOHOE JIEJIEHUE TEOPETUUYECKU HEIOIYCTUMO C TOUYKU 3PEHUs
TEPHAPHOI0 MOJIX0/1a, COIJIACHO YEMY, €CIU (DOHEMBI COCTABJISAIOT CUCTEMY S3bIKA,
TO BapHaHTBl OTHOCATCA K YPOBHIO HOPMBI, 2 UX KOHKPETHOE BOIUIOILLIECHHE, T.€.
(oHBI (3BYKH) OTHOCSTCS K YPOBHIO peuu [2, c.61].

3. Ananu3

TpaauIMOHHO HCCIENOBAaHUE BAPUAHTHOCTH E€AWHUILL JIEKCUYECKOTO YPOBHS
A3bIKa (JIEKCEM) MPOBOJUTCS B OCHOBHOM C COOJIOJCHUEM IpUHLMIIA MOP(OI0ru-
4yecKoro Toxaectna. Tak, HanpuMep, A.M.CMUpHUIKHI ONpeIeinil B aHTJIMICKOM
A3BIKE JIEKCUKO-CEMAHTHUYECKMMU BapuaHTamu ciioBa «shade» (Ttenb) u «shade»
(oTTEeHOK), «many (4eI0BEK) U «many (My>K4MHa) U T.1L. |3, c.42].

B coBpeMeHHOIi JIMHTBUCTUKE B OMPECICHUH MMOHATHUS BApUAHT CYIIECTBYIOT
IBe TOUKH 3peHusi. CorjaacHO MepBOM TOYKH 3PEHHUsI, BAPUATUBHOCTh MHTEpIpe-
TUPYETCA KakK CIOCO0 CYIIEeCTBOBAHMUS W (PYHKIIMOHHPOBAHUSI €IUHUII S3bIKAa B
CUHTarMaTHKe, U HEpa3pbhIBHO CBSI3aHA C YCTAHOBJIECHUEM Aa0CTPAKTHOM €IMHMIIBI,
T.€. MHBApUAHTA, BBICTYNAIOLIMN B KauecTBE aOCTpPaKIMH, HOCHUTEJS MPU3HAKOB
KJIacca, OTBJIEUEHHUSI OT KOHKPETHO peain3zyemMoro Habopa BapuantoB. Hanpumep,
BApUAHTHOCTh, (OHEM B KOHKPETHOM peanu3aiuu, T.6. B CHHTarMaTHKe
BBIp@XKAETCS B yHNOTPeOJICHUM OMHOW (POHEMBI B PA3IMYHBIX BUIOM3MEHECHUSX
(ax3emruisipax). ITHBapuaHTHOCTh BapHAHTOB (DOHEM COCTOUT B TOXKIECTBE AM-
bepeHmanbHBIX (peieBaHTHBIX) Tpu3HAKoB. COTNIACHO BTOPOM TOYKHM 3pEHUS,
BAPUATUBHOCTh HHTEPIPETUPYETCA KaK BCAKAs S3bIKOBAasi M3MEHYMBOCTH (HMIIU
MoaudUKaIKs), KOTOpas MOXET OBITh PE3yJbTaTOM Pa3BUTHS, HCIOJB30BAHUS
pPa3HBIX S3BIKOBBIX CPEICTB JUIsi OOO3HAUCHMS] CXOAHBIX WM WIACHTUYHBIX
SBJICHUW, WM CJIEACTBUEM Jpyrux npuduH. [lox BapuaHTaMu CTPYKTYpHO
JTUCKPETHBIX (HEAENUMbIX) €IWHHUIl SI3blKa, Hampumep, (poHembl, MOpPPEMBI,
JIEKCEMbI, KOHCTPYKIIMU U T.J. B JIMHTBUCTUKE TMOHUMAIOTCS Pa3HbIC MPOSIBICHUS
OJHOW W TOM XK€ CYIIHOCTH, HAIPUMEDP, BUIOU3MEHEHUS OIJHOM U TOM XKe
€AMHUIIBI, KOTOPAsl PU BCEX U3MEHEHMSIX OCTAETCSl CaMOil COOOM.
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B nuHrBHCTHMKE JaBHO JOKA3aHO, YTO JJISl SI3bIKA XapaKTEPHBI HE TOJIBKO
ONpPEAECICHHAs CTEIEHb KOHCTAHTHOCTH B MCITOJB30BAHUU PA3IUYHBIX SI3BIKOBBIX
CPEIICTB, HO M HEKOTOPHIN HAOOp BapHMaHTOB, BBISIBIISIONIUICS HanOoJiee MOJHO B
nporiecce HyHKIIMOHUPOBAHUS SI3BIKOBOM cucTeMbl. CTOCOOHOCTH K TTOCTOSTHHOMY
U3MEHEHHUIO (BapUAaHTHOCTH) SBJISETCS OJHUM U3 HauOoliee CYIIECTBEHHBIX
CBOMCTB SI3bIKOBBIX 3HAKOB. BapuaTMBHOCTH Kak MOJU(PUKALUS S3BIKOBBIX
€AMHMUII, JOMYCTUMOE B KOHKPETHOW (hYHKIIMOHATIBLHOW cucTeMe u 00yCIOBIEHHOE
KOHTEKCTOM M CUTyalMel uX peann3auuu. [[puuuHbl IposiBIeHNs] BApUATUBHOCTH
KpPOIOTCS B COYETAHUM JEHCTBUS BHYTPEHHUX U BHEIIHUX (PAKTOPOB pa3BUTHUS
A3bIKA.

4. O0cyxaeHust

[Ipo6GaeMpl BapuaTUBHOCTH KaK CBOMCTBA S3BIKOBOM CHCTEMBI M €€ CIUHMI]
MPUBJICKAIOT JIMHTBUCTOB JJABHBIM-IaBHO. | MOKOCTH fA3bIKa KaK CpEICTBA OOIICHUS
MMEHHO 00€CTeUYMBACTCSI CIIOCOOHOCTBIO SI3BIKOBBIX €AMHUIl K BapbUPOBAHUIO B
pedeBoM oOmeHnr. CrocOOHOCTh BapbUPOBAHUS 3aJI0KEHA B CaMOM MPUPOJIE
A3bIKa, TPOLECC BAPbUPOBAHUS MOXKHO CUMTATh 3aKOHOMEPHBIM B SI3BIKE, TAK KaK
OH XapaKTepU3yeT SA3bIKOBBIE E€IWHULBI pAa3JIUYHbIX YPOBHEU U SBIAECTCSA
IIOCTOSIHHBIM [IPU3HAKOM SI3bIKOBOT'O Pa3BUTHS.

[To ompenenenuto I'.B.CrenanoBa, «BapuaTUBHOCTh A3bIKa SIBISETCS OJHUM
u3 (pyHIaMEHTaIbHBIX CBOMCTB, OOECHEYMBAIOIIUX €r0 CIIOCOOHOCTH CIIY>KUTb
CPEIICTBOM YEJIOBEYECKOTO OOIICHMSI, MBIIIJICHUS, BBIPAXKEHUS U OOBEKTHBAIIUU
«TPOSIBJICHUH JEUCTBUTEIBLHOCTH KU3HU» [4, ¢.3].

Cnemnuduka BapuaTUBHOCTH COOOpPAa3HO 3aKOHOMEPHOCTSM TOW WIJIM WHOMN
S3bIKOBOM TIOJICUCTEMBI TPeOYeT OT JIMHIBUCTOB M3Y4YEHHUS OOIIMUX M YaCTHBIX
CBOWMCTB BAapbUPOBAHMS, MPEIACTABISIONIMX HHTEPEC HE TOJIBKO B KOHKPETHOM
S3bIKE, HO U B OOIIETEOPETUUECKOM ITaHe. [Ipeanochliku BapuaTUBHOCTH €IMHUII
s3bIKa 3aJ0’)KEHBl KaK B CaMOW CHCTEME, TaK U B KOHKPETHBIX (hopMax ero
cymectBoBaHus. OHa KaK MPOSIBIEHUE HECTAOWJIBHOCTH SI3bIKa, €r0 BHYTPEHHEH
JMHAMHUKH, a TaK)KE CTUMYJI €r0 U3MEHEHHUU U mpeoOpa3oBaHMil, OXBATHIBAET BCE
BBIICJISIEMBIC B SI3BIKE TOJCUCTEMbl M EAWHUIBI Kak B (OpMaIIbHOM, TaK U B
COAEPKATEIIbHOM AaCIleKTax, B CHHXPOHMM M JWAXpOHUU, a TaKXKe BHYT-
PUCHUCTEMHBIE OTHOLIEHHS.

[To maenuro @.4. Bencsuum, «BOIpocC O BBIACIEHUHN SI3bIKOBBIX UHBAPUAHTOB,
WX OIMMCAaHWU U KJACCU(DUKAIIMK HAXOJIUTCS B LIEHTPE BHUMAHUS JIMHTBUCTOB. He
MEHEE aKTyaJbHbIM SBISIETCA TAaK)KE€ M BOINPOC O BBISIBICHUM BAapUATUBHBIX
CBOMCTB MHBapUaHTOB» [ 1, c.251].

SI3bIKOBBIE U3MEHEHUS MPU COXPAHEHWH WHBAPUAHTHOTO MPOHU3BIBAIOT BCIO
cucteMy si3blka U e€ peanuzanuio B akre peuu. JI.I'.3yOkoBa paccmaTpuBaeT
BApPUATUBHOCTh «KaK 00s3aTE€IbHOE CBOMCTBO S3bIKa KaK MOPOXKIAIOIIET0 Opra-
HU3Ma, KaK JTUHAMHUYHOW CHUCTEMBI, XapaKTePU3YIOIIEHUCS YICHOPA3ACIbHOCTBIO U
CUMBOJIMYHOCTBIO» [35, c.14].
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I[To muenuro B.M.ConnueBa, BapuaTUBHOCTb MOKHO OIpPEIEIUTh, «BO-
MIEPBbIX, MPEJICTABICHUE O PA3HBIX CIIOCO0AaX BBIPAXKEHUSI KAKOW-JIUOO SI3BIKOBOM
CYIITHOCTH KakK O €¢ Moau(uKaiuu, pasHOBUIHOCTH WJIA KaK 00 OTKIOHCHHH OT
HEKOTOPOW HOPMBI...; W KaK, BO-BTOPBIX, TEPMHH, XapaKTCPU3YIOIIHA CIOCOO
CYILIECTBOBAHMS U (DYHKIIMOHHUPOBAHUSI €IMHMI] A3bIKA M CHUCTEMBI SI3bIKOBOM B
esom» [6, c.8].

Axanemuk JI.B. lllep6a monuman o poHemoit oObeAMHEHNE psijia 3BYKOB B
«3BYKOBBIE THUIIbD», TOTJa KAK PEAIbHO MPOU3HOCHUMBIE 3BYKH, SBIISIOIIMECS TEM
YacTHbIM, B KOTOPOM peanu3yercs oOlee, MOJYyYUJIO Ha3BaHUE «OTTEHKOB
dbonem» [2, c.19]. B coBpeMeHHOW JMHIBUCTHUKE IIOJ BapHaHTaMH OOBIYHO
MMOHMMAIOTCS pa3HbIE MPOSIBJICHUS OJTHOM U TOU K€ CYIIHOCTH, HAIPUMEP, BUIOU3-
MEHEHUSI OJTHOM M TOM K€ €AUHUIIbI, KOTOpas MpPH BCEX U3MEHEHUSIX OCTaeTCs
cama cobOoi. MHBapuaHnT - 3T0 abCTpakTHOE 00O3HAUYCHHE OJHOM M TOH Ke
CYIIHOCTH B OTBJICYCHUU OT €€ KOHKPETHBIX MOAU(DUKALIUNA - BAPUAHTOB.

BapuaHTHOCTH €uHUIL SI3bIKA MO-Pa3HOMY IPOSIBIISIETCS HA PAa3HBIX YPOBHAX
s3bIkoBOM cuctembl. [1o onpenenenuto .. Belicsinu, «CobctBeHHO (HOHOIOTHS
Y HAUMHAETCSl C MOUCKA OMNpEJEICHUs MPUHIIUIIOB CUHTArMaTUYECKOTO YICHEHUS
pEYEeBOro TMOTOKAa M BBIABICHUS TOTO, I[OYEMY 3aMETHO pa3HbIE 3BYKHU
UJIECHTU(UIUPYIOTCS KaK BapUaHThl OJJHOTO WHBAPUAHTA, C OJIHOM CTOPOHBI, a
0oJiee CXO/IHbIE — KaK Pa3HOBUIHOCTH MHBApUAHTOB — C Apyroi» [1, ¢.254]. Ha
dboHoMOTHMUECKOM ~ ypoBHE  (OHEMBI, T.€. HHBApUAHTHI  BBIBOJATCA  Ha
OCHOBE 3BYKOBBIX M ()yHKIIMOHAJIBHBIX CBOMCTB €IUHMUII. Tak, Habop poHeTndecKn
CXOIHBIX M (PYHKIMOHAIBHO TOXKISCTBEHHBIX 3BYKOB B si3bike (a', a°, a°, a"t', t%,
t*, t") mpemcTaBISIOT COGOH BapHaHTHBIC PsAbL, a (GOHEMBI /a/ M /U/SBISIOTCS
MHBapUaHTaMU 0 OTHOIIEHUIO K CBOUM KOHKPETHBIM peajn3alusaM - BapUAHTAM.
[To xaxx0My U3 BapUAHTOB MOXHO CYJIUTh 00 MHBapuaHTe OJiarogapsi NpUCyIIUM
€My UHBapHaHTHBIM (0OILIMM) CBOMCTBAM.

l'oBopst 0 BapuaTUBHOCTU, CJEAYEeT OTMETUTHh BaXXHOCTh BAapUATUBHOCTHU
s3bIka. [ u3ydeHus mpuyuH U (paxkTopoB (GOPMUPOBAHUS AHTIIMMCKOIO SI3bIKA
HEOOXOJIUMO 3HATh HAIMOHAJIBHYIO M KYJbTYpHYIO cHelnu@uky s3bika. S3bIK,
UCIIOJIb3YeMbIii B  OOIIIECTBEHHOM CEKTOpPE B KaKOH-TO Mepe OTpakaer
HallMOHAJIbHBIE IIEHHOCTU BCEro MHUpa. JTO CBSI3aHO C TEM, YTO SI3bIK HECET HE
TOJIbKO KOMMYHUKATHUBHYIO (DYHKIIMIO, a TaKK€ WMEET KOTHUTHBHYIO II€Jh, a
MMEHHO DOTHHUYECKHE 3HAHHS, TakWe, KaK 3HaHWE MHpa H CIIOCOOHOCTH
OSMOIIMOHAJILHO pearupoBath Ha MUpP, TMpuAaTh e Gopmy, Tepenars,
pacrpoCTpaHuTh, COXpPAHUTH €€ [7, ¢.8].

OnHolt M3 YHHMKaJIbHBIX OCOOCHHOCTEH BapUATHBHOCTH S3bIKA SIBIIACTCS €€
HallMOHANBHO-KYJIbTypHast cneuudpuka. Muorue yuensie, P.T.ben, ®.boac,
M.A.K.Xommuner, W.M.Bepemarun, B.I'.Kocmapos, A.M.UepennuyeHko,
B.T.Kinokos, B.B.OnienkoBa nu3y4aiau 3TOT BOIPOC.

SA3bIK - 3TO OCHOBHasi ¢opMa BBIpaKEHUsS CYIIECTBOBAHHUS HAIIMOHAIBHOM
kyapTypbl. WM. Cenup mnwucan: "4ToObl YCTaHOBUTH KYJIBTYPY, BBl JOJIKHBI
OTHOCUTEJIBHO 3HATh OTBETHI Ha CJEIYIOUIME BOMPOCHI, YTO JE€iaeT OOIIECTBO U
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YTO OOIIECTBO JAyMaeT. S3bIK - 03HA4YaeT TO, uTO Jiroau aymatot" [8, ¢.211]. Takum
o0pa3oM, S3bIK SIBISCTCS BHYTPEHHHUM CIOCOOOM BBIPQKCHHUS pealTU3aIiu
KYJbTYpbl U BBICTYHAeT KaK TPAHCHOPTHOE CPEICTBO HAKOIUICHUS KYJIbTYpPHBIX
3HAHUM.

5. 3akaouenue
BHOBB moATBEpK1ast TECHYIO CBSI3b MEXK/Y S3IKOM M KYJIbTYpOH, MHOTHE
uccnenoBarenu, M.A.K.Xommae#t, W.Cenup, P.B.Jlanrakep, A.BexOutckas,
B.I''KocromapoB, E.M.Bepemarun, B.Il.®ypmanoBa, ®.5. Beiicanos, JI.H.
Onycos, H.U. Benuea He pa3 oOpamaimuch K JEKCUKO-CEMAHTUYECKOMY YPOBHIO
a3bika. [[puurHa 3aKiaroyaeTcs B TOM, YTO JIEKCHYECKUE €AUMHUIIBI pearupyroT Ha
BCE U3MEHEHUS, MPOUCXOIAIINE B chepe YETOBEUECKOU EATCIILHOCTH.

[IpoBens uccienoBaHusi HA OCHOBE TEOPETHUUECKOIO MaTepuaa, CTajio SCHO,
YTO BapUATUBHOCTh S3bIKA HAMPSAMYIO 3aBUCUT OT IEJIOr0 psla pPa3IuyHBIX
NPUYUH U (HAKTOPOB: KaK BHYTPEHHUX, TaK U BHEUTHUX.

Jannyro nosunuio paszgenser, B yacTHocTu K.C. I'opOaueBud, KOTOpBIH
OMpEeNeNnUIl JUara3oH BapbUPOBAHUS TIPU COXPAHEHUU TOXKIECTBA CIJIOB, Cpelu
KOTOPBIX CTOUT BBIJICTUTH «IIPUHIUIT TOKIECTBA MOP(POIOTUUECKONU CTPYKTYPHDY,
4YTO BUAWTCS HaM B JaHHOM ciy4yae HauOoisiee BaxkHbIM [2, c.14]. B pamkax
JAHHOTO MIPUHLINIA BAPUAHTHOCTh €IUHUI] IEKCUYECKOTO YPOBHS SI3bIKA, 110 CYTH,
OTPaHUYMBACTCSl AaKIEHTHOW (TBOpOr - TBOPOT), (oHeTHueckoil (OynouHas -
Oyno[mi]|Hasi, QoHemaTuueckol (HOJIb - HYyJdb, TOHHEIb - TYyHHENb) U
MOPGOIOTHYECKOM (pelibca - pelibC, CTaBHA - CTaBeHb). OOMMM Ke, OYECBHUIHO,
SBJISIETCS HAJIMUME Y BAPUAHTOB CEMAHTUUECKOTO TOXK/IECTBA TIJIaHa COACPIKAHUS.
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PA3BUTHE ADPOHABUT AIIMOHHOMN CUCTEMBI
PECITYBJIMKHU KA3AXCTAH

TycinikTeme

Makanaga aBuaiusi cajachblHbIH OapJbIK KypayliblIapblH e3apa Oip-OipiMeH
OailTaHBICTRIPATHIH MHGPAKYPHIIBIMHBIH MaHBI3/IBI CETMEHTI — adPOHABHUTAITASITBIK
Kyhe eKeHMIr KapacThIpbUIFaH. ABHAIUsAFa KaOABIKTAIYbl  KayilCi3diK
TajlafTapblHa cail a’poayiaHjap MEH 9ye JKOJJaphl KaXeT eTuienl. Opoip oye
KOMIMAaHUAChIHA OUTIKTI HEMece, aBualusija aWThUIaThIH «IEPPOHHAH TMEPPOHFa
JeHiH» YTy IbIH OapiblK Ke3eHIHIE dye KeMeepiHe KbI3MET KOPCETiTyl KaXKeT.

Ochl MoceNeHIH ©3CKTUIIr MEMIJICKETTIH aBHAIlUus CaJIaCBIHBIH OapJIbIK
HBICAH/Iapbl MEH dye KEHICTITIH THIM/I ’oHE YThIM/IbI NTaliganany yurid Kasakcran
PecryOnMKachIHBIH —~ a3pOHABUTAIMSIIBIK  JKYHEJIEPIHIH  TYPaKThl  SKETUIAIPY
KaKETTUTITIMEH aHBIKTAJIA bI.

Tyiiin ce3aep: a’poHaBHTAIUA, KYHE, adPOAPOM, J1aMy, dye KEHICTITi, dye
KO3FaJILICBIHA KBI3BMET KOPCETY.

AHHOTAIUA
Baxneiimmii cerMeHT MHQPACTPYKTYphl, CBS3BIBAIOIIMNA MEXIy cO0Oil Bce
COCTABJISIIOLIME aBUALIMOHHOW OTPACIIY, - A3pOHABUTAL[MOHHAS cUCTeMa. ABHALUU
TpeOylOTCS  a’poJpPOMBI M BO3AYLIHBIE TPAcCchl, OCHAUIEHHUE KOTOPBIX
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COOTBETCTBYET TpeOoBaHUsAM Oe3omacHOCTH. Kaxk1oil aBuakoMnaHuu He0OX0AUMO
KBaJIM(UIIMPOBAHHOE WM, KaK TOBOPST B aBHUALlMU, «OT MEPpPOHa A0 MEPPOHa»
oOcCITy>)kKMBaHHE BO3AYIIHBIX Cy/I0OB Ha BCEX 3Talax MoJeTa.

AKTyanbHOCTh ~ JAHHOTO  BOOpPOCAa  ONpENENsieTcs  HEOOXOIUMOCTBIO
MOCTOSIHHOTO COBEPIIEHCTBOBAHUS a’POHABUTAIlMOHHOM CHUCTeMbI PecryOnuku
Kazaxcran pmna Oonee 3¢pGEKTUBHOTO U palMOHATBHOTO HUCIOJIb30BAHUS
BO3JIYIIIHOTO MPOCTPAHCTBA U BCeX 0OBEKTOB aBUAITMOHHOW OTPACTU CTPAHBI.

KuroueBbie cjoBa: aj’poHaBuranusi, CHCTEMA,  a’3pOApPOM, pPa3BUTHE,
BO3JIYIIIHOE TPOCTPAHCTBO, OOCITYKUBAHUE BO3IYIIIHOTO JIBUKECHUS.

Annotation

Major segment of an infrastructure, linking all the components of the aviation
industryis an air navigation system. Aviation requires aerodromes and airways that
meet safety requirements. Each air company needs qualified aircraft, or as we say
in aviation «gate to gate» service during all phases of flight.

The relevance of this issue isdetermined by the need for continuous
improvement of the air navigation system of the Republic of Kazakhstan for more
effective and rational use of airspace and all facilities of the aviation industry of
the country.

Key words: air navigation, system, aerodrome, development, airspace, air
traffic control.

BBenenue

C touku 3peHus nepcnekTuB aBuannu B PK, mMeHHO ycnemHoe pasBuTHE
CTOJIb TEXHUYECKH CJIOKHOM CUCTEMbI HAIIMOHAJIBHOIO MaciuTaba, o0namaromiei
OTPOMHOM KamUTaJOEMKOCThbIO, COJEpKalle Ha cBoeM OanaHce OOJbIIoe
KOJIMYECTBO OOOpYJOBaHUS Pa3IMUYHOIO Ha3zHaueHWUsl, TpeOyrolel BbicOUyaiien
KBAUIM(PUKALUA  JIUCIIETYEPCKOTO W  TEXHUYECKOTr0 TMEpPCOHaja, HarjsaHo
JEMOHCTPUPYET MPEUMYILECTBA CIEAOBAHUIO TIOJIOKEHUSIM MEXKIyHAPOIHBIX
CTaHJAPTOB U PEKOMEHJAUWWA Mpu 005S3aTeTbHOM HIMPOKOM HCHOJIb30BAHUH
MHUPOBOTIO OIBITA C YYETOM MECTHBIX YCIOBUH.

OcHOBHas YacTh

IIyTs craHoBJICHHS...

Wrak, xorenoch Obl HayaTh C HCTOPUU Pa3BUTUS a’dPOHABUTAIIMOHHOM
cuctembl  Pecriyomukm  Kazaxctan. B moment  obpaszoBammsi  PI'TI
«KazasponaBuramus»  cuTyauus B OTpaciid  TPAKIAHCKOW  aBHUALMH
Obl1a abconmtoTHO  TUnmuyHOM st Beex ctpan CHIT toro  mepuopa.
Hayano pslHOYHBIX MpeoOpa3oBaHUil, MPUBATU3AIMS aBUAKOMITAHH, a’3pOIOPTOB,
aBUAPEMOHTHBIX MPEANPUATUNA U IPYTUX CyOBEKTOB aBUAPBIHKA IPOUCXOJIUIN Ha
(GboHE pe3KOTro CHMXXEHUS MHTEHCUBHOCTH IOJETOB, MOTEPU YMNPABIIEMOCTH CO
CTOPOHBI OPTaHOB  T'OCPETYJIMPOBAHUS, POCTA U3HOMIEHHOCTH  MaTepHUaAIbHON
0a3bl U HEXBAaTKU (pMHAHCOBBIX CPEICTB IS obecnieueHus
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HOPMAJIBHOTO (DYHKITMOHMPOBAHUS BCETO ABHAIIMOHHOTO KoMmiuiekca. CTpyKTypa
BO3AYIIIHOTO TPOCTPAHCTBA, CETh MAapPUIPYTOB, PAJAUOTEXHUUYECKOE OCHAICHUE
BO3AYIIHBIX TpPAaCC U a’3pOJAPOMOB  JIMIIb YACTUYHO OTBEUAIM MPUHATHIM
MEXKJIYHApOJHBIM CcTaHAapTamM. B To ke Bpems cOCTaB MOJIb30BaTelIeH
BO3JYLIHOTO IMPOCTPAHCTBA cTan MeHsTheA. [lomeTsl 3a IPEACIIbI
tepputopun KazaxctaHa nNepeBOOUINCh, B pa3psal MEKIyHapoaHbiXx. Havanu
OTKPBIBATHCSI ~ HOBBIE  MApHIPYThl  BO3AYUIHOTO  COOOIICHHWS M3  CTpaH
JaNbHETOo 3apy0exbs, COOTBETCTBEHHO — Ha3pesia He0OXOAUMOCTD MEePexo0/ia BCEro
KOMIUJIEKCa a’POHABUTAllMOHHOM CHCTEMBI B PEXHMM, KOTOPBIA oOecrieuuBal Obl,
KaKk BHYTPEHHHE, TaK W MEXKIyHApOAHbIC MOjieThl. Bce 310 TpeboBano 3aMeHbI
yCTapeBLIETO OOOPYIOBaHMS COBETCKOTO TIEpHOAA HA adpPOHABUTAIIMOHHOE
000pyZI0BaHUE, COOTBETCTBYIOUIETO MEXIYHAPOJIHBIM CcTaHaapTaM. To ecTb peub
[UIa 0 Mepexoie K CUCTEMaM HOBOI'O IMOKOJEHHS, OTBEUYAIOIIUM 3alpocaM BCEX
MOJIb30BaTENIC BO3IYIITHOTO MPOCTPAHCTBA, BKIIIOYAsi MHOCTPaHHbIE KOMIaHuu. B
CBSI3U C OTUM BAXHO OBLIO OMNPEACTUTh KIIOUEBOE HAMpABJICHUE pPa3BUTHUS
a’POHABUTAIMOHHOM  CUCTEMbI, OOECIEUYMB MPU  OSTOM  ONTUMAILHOE
HCIOJB30BAaHNE HMEIONIMXCA B PACIOPSHKEHUM TNPEanpuarus (UHAHCOBBIX
CPEIICTB KakK JUIsl MOKPBITHS SKCIUTyaTallUOHHBIX 3aTpaT, TaK M i MPUOOPETEHUS
HOBOW TEXHHKH, IPOTpaMMa H KOHTPAKThl MO peaiu3alud KOTOPOU yxkKe
cymectBoBaid.  [loMmuMo  3TOro,  a’poHaBWTAlMs  BBIHYXKJEHa  ObLIa
(GYHKIMOHUPOBATh B CMEIIAHHOW CpeJie ¢ Pa3IuYHbIMU YPOBHSIMU BO3MOXKHOCTEH,
oOecrieunBasi BHyTpeHHUE  moJeThl 1o cragaaptam  ObiBoiero CCCP  wu
OJHOBPEMEHHO  NPEAOCTaBJsAs  YCIAYTH MO  MEXAYHAPOAHBIM  IIpaBUJIaM
JUISl 3apyOeKHBIX aBHANepeBO3UUKOB. K MOMEHTY 0OpeTeHusi HEe3aBHCHUMOCTH,
Kazaxcran yxe oOnagan onpeneneHHbIM aBuanoTeHuanoM. [lonyuns cratyc
CaMOCTOSITEJILHOTO OpraHa yIpaBJjeHUs OTPACbl0, aBUAIIMOHHAS aIMUHUCTPALIUS
CTOJIKHyJach ¢ TMpoOJieMON Tmepexoja K HOBBIM CHCTEMaMm  yIPABICHUS
BO3AYIIHBIM JIBIOKEHUSIM, TPEOOBAJIOCH MPOBEICHUE KApAUHATBHBIX TEXHUYECKUX
U CTPYKTYpHBIX mpeoOpazoBanuii. B 1993 roxgy Obln pa3zpaboTaH TPOEKT U
nmporpaMma aBTOMAaTH3AIlMU YIIPABICHUS] BO3IYIIHBIM JIBHKEHUEM. J[OKyMEHTbI
MpeaycMaTPUBAIIA TAKUE MEPHI KaK:

—  OCHAIIeHHWE  OCHOBHBIX  BO3AYIIHBIX  TPacC  COBPEMEHHBIMU
HAaBUTAIMOHHBIMU CpPEJICTBAMHU; — CO3/IaHHE€ aBTOMATU3MPOBAHHBIX LIECHTPOB
YVIPABJICHUS BO3AYITHBIM ABHKECHUEM B AJIMaThl U AKTIOOMHCKE;

— OCHAIIIEHHE PAlOHOB OOCITYKMBAHUSI BO3MYIIHOTO JBI)KCHUS BTOPUYHBIMU
PaaNOIOKaTOpaMK HAOIIOJEHUS U MOJICPHUBAIMIO TIEPBUYHBIX PATUOIOKATOPOB.

B nensx peanuzanuu 3tux mep B Mae 1994 roga nocranorienuem Kabunera
Munuctpo PK 6b110 co3pano PI'TI «KazasponaBuranusi», a yxe B utoHe 1995
roga npukazom MmuHuctpa MTK PK Bblmeneno u3 cocraBa HarumoHnanbHOM
aKlMoOHEepHOW aBuakommnanun «KaszakctaH oye >KOoJbDy. AdpOHAaBUTallMOHHAs
ciyx0a  co3maBasiack Ha  0aze  Tpex  moapaszneneHud  Kaszaxckoro
0OBEIMHEHHOTO OTpsiia:  yIOpaBJE€HUs]  BO3AYUIHBIM JBIDKCHUEM,  CIIYXkKObI
AKCIUTyaTallui paJuOTEXHUUECKOT0  OOOpPYIOBAaHUA U CBS3M U CIYXKOBI
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a’poHaBUTAIMOHHOW wWH(pOopMaruu. Bo3HukIa HE0OXOAMMOCTh Tiepexoaa Ha
PBIHOYHBIE OTHOLIEHHWs, B CBSI3M C JTHUM CO3[JAaBAIMCh W HOBBIE CTPYKTYPBI
npennpustus. [lepexox u3 oaHOM COOCTBEHHOCTH B Jpyrylo, bojiee TOrO,
CTaHOBJICHUE CAMOCTOSITEIILHOTO MPEANPHUATHS, ObUTH JOCTATOYHO CIOKHBIMH. Ho
B HacTosllee BpeMs Mbl yOemwniuch, uto Bbiaenenue PITI B oTaenbHOe
CaMOCTOSITENIbHOE MPEANPUATHE ObUIO MPABUIBHBIM IIIATOM.

B Hory co BpemeHem ...

[To cBoelt CTpyKType, a’poHaBUTAIlUOHHAS CHCTEMa BKJIIOYaeT B ceOs
HECKOJIbKO moacucTteM. Kaxkmgags cama 1o cebe SBIsSeTCS  CIIOKHEHIIIMM
KOMITJIEKCOM: IICHTPhl aBTOMAaTHM3MpOBaHHON cucTteMbl YBJI, oOecmneunBaromue
ycToiunBoe ® A(G(EKTUBHOE OOCITYy)KMBAaHWE BO3AYITHOTO JBW)KCHHS, CETh
PaIHOJIOKAIMOHHBIX TO3UIUN, MPEACTABIAIOIINAX JUCIETYEPY BO3MOKHOCTh
TOYHO 3HaTh, IJI€ HAXOJIUTCS BO3AYIIHOE CYAHO, PAAUOHABUTALIMOHHBIE CUCTEMBI,
MO3BOJIAIONINE IKUMAXKY CaMOoJieTa C TpeOyeMOM TOUHOCThIO BBITIOJIHATh MOJIET IO
Tpacce WM OCYIIECTBISATH 3aX0J Ha MOCAAKy Ha a’pojapoMe, 00OpyAOBaHUE
aBUAITMOHHOM CBSI3U, OOECIEUMBAIOIEe HAJICKHYIO MOCTOSHHYIO CBS3b JKHUIIAXKa
BO3JYIIHOTO CYyJHa C JUCIETYCPCKUMHU CIIY)KOaMHU, CHCTEMBbI ILJIAHUPOBAHHS
MOJICTOB ¥ MHOT'O€ JIpYroe, YTO B COBOKYIMHOCTH oOOecreurBaeT 0e30MacHOCTh
aBHAIIMOHHOM JeSTCIILHOCTH.

Aspoapom Anmatel. O0cayKuBaHHE BO3AYIIHOTO IBUKECHUS
MHOCTPAHHBIX ABUAKOMITAHUH

CeronHs al’poHaBHraluuMoHHass cucrema KaszaxcraHa — 3TO HOBeWInee
o0opy/sOBaHue, CO3AAHHOE HAa OCHOBE CaMbIX MEPENOBBIX TEXHOJOTHM, HOBBIC
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y4eOHBIE TIEHTPHI, B KOTOPBIX TOTOBATCS CHEIUATMCTHI MEXKIYHAPOIHOTO Kiacca,
0€30macHOCTh IOJIETOB HAJl TEPPUTOPHEH CTpaHbl W ONIYTUMbIE (UHAHCOBEIC
noctyrieHus B Omomker. Ho, Kkaxkmas cocTaBisiomias a’pOHABUTAIIMOHHON
CHUCTEMBbI UMEET OTpEACNCHHBIA PECypc U MO Mepe BBHIPAOOTKH ITOTO pecypca ee
clielyeT MEHSTh Ha HOBYIO, OoJiee coBeplieHHY0. [loaToMy HIeT HenmpepbhIBHBIM
npolecc MojepHu3aluu. ApuanuonHas orpacib B june [CAO paspaborana u
npuHsia «l'mobanpHBIM a’poHaBUTAIMOHHBIN TuiaH Ha 2013-2028 roasl», B
OCHOBE KOTOPOTO JIEKUT BHEIPEHHE HABUTAlIMM, OCHOBAaHHOMN Ha XapaKTEPUCTUKAX
(PBN), npou3BOACTBO IOJIETOB B pekuMe HempepbiBHOro cHrokenus (CDO) u
noctossHHOro Habopa BbICOTHI (CCO), onTUMU3ALMS HCIOIb30BAHUS B3JIETHO-
MOCaI0YHOM MOJIOCH Ha OCHOBE ycTaHOBJIeHUS odepenHocTd (AMAN/DMAN).

[http://www.icao.int/Meetings/a38/Documents/GANP_ru.pdf]

JI71s1 TOTO YTOOBI aJIEKBATHO OTBETUTH HA BHI30BHI OYIYIIIEr0 U PEIIUTh HOBBIE
3a/layd, CBSA3aHHBIE C pOCTOM OOBEMOB BO3AYyIIHOTO ABWXeHus, B PITI
«KazasponaBuramus» paspaboTaHa cTpaTeruss pa3BuTUA. JlaHHBIA JOKYMEHT
MpeayCMaTpuBaeT pEIICHHWE 3a]ad 110 MOBBILIEHUIO 0OE€30MaCHOCTH IOJIETOB,
yYBEIMYECHUIO 3 (HEKTUBHOCTH BO3AYIIHOTO IpocTpaHcTBa Pecnyonnku Kazaxcran,
YCKOPEHHUIO TEMIIOB MOJEPHU3AIMU U PA3BUTHS a3POHABUTAIMOHHON CUCTEMBI Ha
OCHOBE BHEJPEHUS NEPCHEKTUBHBIX TEXHOJOTUW CBS3W, HAaBUTALUH, JIOKAUA M
OpraHu3alliy BO3AYIIHOTO JIBIKeHMs. Hamnume Takux cUCTeM M 00ECIeUeHHE UX
COBMECTUMOCTH SIBJIIETCSI BAXXHEWIIKMM YCJIOBHUEM YCIEIIHON JESTEIbHOCTH
MIOCTOSIHHO ~ Pa3BUBAIONIErOCs BO3JYIIHOTO TMpocTpaHcTBa. Kazaxcrtan wumeer
OTPOMHBIN  TpaH3WTHBIM mnoTteHnuan B peruone CHI, wucxoms wu3 ero
reorpauyeckoro  MOJIOKEHUST W TpaH3UTHOro craryca. WM pasBuras
a’pOHABUTallMOHHAs WH(QPACTPYKTypa MO3BOJIUT PEATM30BATh JIOJITOCPOUYHBIE
1IeJId COOTBETCTBYIOIIMX HMHTETPALIMOHHBIX MPOEKTOB B pamkax «TamMoXeHHOTO
coro3a» 1 «EBpa3niicKOro S3KOHOMHYECKOTO CO03a.

17 nosiOpss 2011 roga B Bo3mymHOM mpoctpaHcTBe Pecnyonuku Kazaxcran
Obl1a BIEpBbIE BBEJAEHA HOBAas CXeMa paclpelesieHUs] SILIENIOHOB MOJeTa [0
MEXIYHAPOJAHBIM CTAHJApTaM U OJHOBPEMEHHO OCYIIECTBJIEH NEepexoi Ha
COKpAalICHHbIE HHTEpPBaJbl BEPTUKAJIBHOTO JIICJIOHUPOBAHHS B  BEPXHEM
BO3JIYIITHOM TIPOCTPAHCTBE. ITO OTPOMHBIN IIar Ha MyTH UHTEPOIEepabeTbHOCTH C
rJI00aJbHOW CHCTEMOW OpraHW3alli BO3AYIIHOTO JBWKeHusA. llepexom Ha
COKpAIIICHHbIE MHTEPBAJIBI COOTBETCTBYET BCEeM TpeOOBaHMSIM MeXIyHapOIHOM
opranuzanuu rpaxaanckoit apuanuu (MKAQO) no 70CTHXEHUIO UHTETPUPOBAHHOM
CUCTEMBbl ~Ha  MHPOBOM  ypOBHE  MPOrPECCUBHBIM,  SKOHOMHBIM U
CKOOPAUHUPOBAHHBIM oOpa3zoMm. Ilepexoa Kk MPUMEHEHUIO CUCTEMbI COKPAIIEHHBIX
MHTEPBAJIOB BEpPTUKAIBHOrO »HiienoHupoBanuss RVSM, mno3Bonaun OTKpHITH
JIOTIOJIHUTEJIBHO 6 HOBBIX OIIEJIOHOB B BEPXHEM BO3YIIHOM IPOCTPAHCTBE
Kazaxcrana B cinoe ot 8850 m (FL 290) no 12500 m (FL 410), yTo 3HauUuTENIHHO
YBEIIMYUJIO TMPOMYCKHYIO CIOCOOHOCTh M A(PGEKTUBHOCTH UCIOIb30BaHUS
BO3IYIIIHOTO IPOCTPaHCTBA PK BCEMHU ee M0JIb30BATEIISIMH.
[http://www.aex.ru/docs/1/2012/1/31/1503/]
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B 2015 romy ObLT OCYIIECTBIEH TIEPEXOJ HAa BCEMHUPHYIO CHCTEMY
ucurcienuss koopauHaT WGS-84 u mo maHy mpolecc MNOJHOW HHTErpauuu
paccuutad A0 koHma 2016 roma, yto B Ommkaiimiem OyayIieM MO3BOJIUT
ONpPEAEATh KOOPJWHATHI, C MOTPEIIHOCTRIO MeHee 2 cM. B cBOw ouepenb
IIO3BOJIUT CO3/aTh IIaThopMy s BHeApeHus 3oHanbHON HaBuranuu (RNAV) u
COOTBETCTBEHHO HAaBHUTAIlMM OCHOBaHHOW Ha Xapaktepuctukax (PBN) kotopas
SBJIIETCSI YacCThlO HWHUIMATUB «[7100aJbHOTO a’pOHABUTAIIMOHHOIO IUIaHay.
ObecnieunT rapMOHHU3AIIMIO COBPEMEHHBIX HABUTAIIMOHHBIX TPEOOBAHMM U CO37aCT
maThopMy sl BHEIPEHUS CYIIECTBYIOMMX U OyIyIIMX TEXHOJOTUN 30HAIBHON
HABUTallMU IS TIOJYUYEHUS COOTBETCTBYIOIINX BBITO/I.

[http://ans.kz/index.php/ru/deyatelnost/informatsionnye-sistemy/113-sistema-
koordinat-wgs-84]

B mepcriektuBax pasBHTHS a’pOHAaBUranMOHHOW cuctembl PK: mepexon Ha
(GyTOBYIO CUCTEMY M3MEPEHUS BHICOTHI U MCIIOJIb30BAHUE JABJICHUS TPUBEIECHHOTO
k ypoBHIO Mops (QNH) Hmxke smienoHa mepexoma MO yMOJYAHUIO, BHEIPEHUE
3oHanpHOM HaBurauu (RNAV), HaBuranmm OCHOBAHHOW Ha XapaKTEPUCTUKAX
(PBN); a Taxke BHeapeHue HOBBIX mporenyp mpu OBJl B Oymymiem, Takux Kak
[Ipouienypa mpou3BOICTBA MOJIETOB B pexume HenpepbiBHOro cHmkeHust (CDO) u
[Tpoueaypa mnpou3BOACTBA IOJIETOB B PEXHUME IOCTOSHHOTO HaOOpa BBICOTHI
(CCO).laBaiiTe KpaTKO paCCMOTPUM HX IO TIOPSIIIKY.

HccnenoBanust B 00J1acTU 4eJIOBEUECKOTO (hakTopa M yIpaBJiCHHUS pUCKaMU
JIOTIYIIEHHUS OIIMOOK CBHJIETENbCTBYIOT O pPacTyIled TEHIACHIMH JOMYIIEeHUs
OIIMOOK TIPH UCTIOIH30BAHUM PA3HBIX MPABUII YCTAHOBKU BHICOTOMEPOB.

[Tozunus UKAO - B nokymentax UKAO 4444 PANS-ATM rosoputcs o TOM,
YTO TEpe] BBIPYJIMBAHUEM /I BBIMOJHEHUS B3JIETa M MEpEe] BXOJOM B CXEMY
MOJIETOB HAJ a3pOJPOMOM JIMOO MEepes HayaloM BBIIOJHEHHS 3aX0Jja Ha MOCAJKy
BO3JIYIIIHOMY CYJIHY JUIsl YCTAHOBKM BBICOTOMEpA JOJIKHO OBITH MPEAOCTABIICHO
sHaueHue QNH (nmaBneHue, mnpuBEeIeHHOE K YPOBHIO Mops), a Takke (Ha
peryJiipHON OCHOBE JTMOO B COOTBETCTBUM C MECTHBIMU MEPONPUITUSIMHU, JTUOO MO
3amnpocy Bo3ayuiHoro cyaHa) 3Hauenne QFE (naBnenue aspoapoma).

Hokyment |ICAO8168coaepkut HEKOTOpylo HHGOpMAIMI0O O TOM, Kak
nosnb3oBaThess  3HaueHneM QFE. BnomHe o4yeBMAHO, 4YTO €O BpEeMEHEM
pacnpoctpaHeHue ucnoib3oBaHusi QFE  ymeHbmmnoch, 3a  UCKIIOYEHHEM
OIPENICTICHHBIX PErMOHOB M ONPENEICHHBIX BHUJIOB BBIIIOJHEHHUS IIOJETOB. JTO
NPUBOAUT K HEYIMOPSAJOYEHHOMY MCIIOJIb30BAaHUIO YCTaHOBOK BBICOTOMEDPOB, a
WHOI/Ia TWJIOTHI MPOCTO HE3HAKOMBI C TAKOM MPOLETYpPOW. DTO MOBBIIIAET PHUCK
JIOTYILIEHUS] OIIMOOK M YCTAHOBKH OJIHOTO 3HAYEHHUS BMECTO APYroro, Yro MUMEET
npsiIMOE  OTpULIATENIbHO BO3JAEHUCTBHME Ha Oe3omacHOCTh mojeTroB. HeoOxomumo
CTPEMUTBCS K TOMY, YTOOBI MOPSIIOK YCTAHOBKU BBICOTOMEPOB ObLI €AMH BO BCEM
MUPE U OCHOBBIBAJICS Ha UCOIb30BaHMM QNH 1 aGCOMIOTHBIX BBICOT B (hyTax HHUKE
3IIEIOHA [TEPEX0/1a, TO MPUBEAET K MOBBIIICHUIO YPOBHS O€30M1aCHOCTH IOJIETOB.

Bueapenne B PK  cokpamieHHOro  uHTEpBajia  BEPTUKAIBHOIO
smenonnpoBanusi (RVSM) sto mepexon Ha crangapt MKAO, noBslmaromui
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6e3omacHOCTh MOJeTOB. CHCTEMY BEPTHKAIBHOTO SUICTIOHUPOBAHUS B JTMANa30HE
BBICOT HWKE HW)KHETO 3IIEJOHA (OT 3IIEJIOHA MEPEX0/1a U HIDKE), TaK Ke CIEAyeT
npuBecTH K TpeboBanusim NKAO.

B coorBeTrcTBMM € MEXAYHapOJHOW NPAKTHKOW, THUIIOBOE OOpPTOBOE
obopynoBanue coBpeMeHHbIX BC BblaaeT mHGOpMAIMIO SKUMAXKY B CIEAYIOLIMX
BEJIMYMHAX: BBICOTHI B (pyTaxX, pPAacCTOSHUS B MWIISIX, CKOPOCTh B y3Jlax, T.e. B
€AMHHIIAX HM3MEPEHUs, OTIMYHBIX OT npuHAToM B PK cucremsl msmepenus. B
HacTosIee BpeMsi OOJIBIIMHCTBO BO3IYIIHBIX IepeBo3oKk B PK ocymectsisercs Ha
BC wuHOcTpanHOro mnpowusBonacTBa. JleTHbll skunax, nuinortupytomuid B BIT PK
coBpemenHoe BC, ucnbIThiBaeT OoJiblINe HEYA0OCTBA B pabOTE C BBICOTAMU HUXKE
smenona mepexona. Cioyxx6a OBJI 3amaer oTHocuTenbHbBIE BHICOTHI (3ax0a QFE)
wi abcomotHeie BbICOTHI (3axon QNH) B merpax. HopmatuBHBIE JOKYMEHTHI,
ONpEACISIONIME TpaBWiia IOJETOB, JAlOT IPABO BBIOJHATH IOJETHl MO 3TUM
ypoBHSAM. [IunoTel BBOAAT B OOPTOBOM KOMIBIOTEP SKBUBAJICHTHBIE 3HAYCHHS
BbICOT B (yrax. Ilpuxomurcs mnonb3oBaTbcsd NEPEBOAHBIMU TaOIMLIAMU. OTU
TaOJIMLBl TPEACTABICHbl Ha KapTrax CcOOpHHMKa JEpPPesen WM pacuyUTaHbI
aBMaKOMamaHUel Wik JEeTHbIM SKunaxeM. COOpHUKK JEPPESeN NpUMEHSIOTCS
MOBCEMECTHO BEIYIIMMHU aBUAllMOHHBIMU KaMIaHusMH, HO B HuUX 111 QNH
IIPEJCTABIIEHBI BBICOTHI TOJBKO B (pyTax. CTaTUCTHKA MOJIETOB B a3pOAPOMHOI 30HE
PK noka3zpIBaeT, 4TO BBIAEP/KMBAHNE 33IJaHHBIX BBICOT HE MPUBOJIUT K HAPYIIECHUSIM
JIMILb [IPU OTCYTCTBUM MHTEHCUBHOI'O MaHEBPHUPOBaHMS MO BbicoTe. [Ipy mioTHOM
BO3YIIHOM JIBM)XCHUU U, OCOOEHHO B YCJIOBUSAX OTPaHUYCHHON BUIMMOCTH, KOTAA
IIPU BBITIOJTHEHUU TTOBTOPHBIX 3aX0/I0B Ha MOCAJKY B YCIOBUSX AePHUIINTAa BPEMEHU
OTIYILIEHHOTO Ha NPHUHATHE PEIICHHUS O MPOM3BOJCTBE MOCATKU WM YXOJIe Ha
BTOPOM KPYT JIETHBIE SKUNAXH JOMYCKAIOT OMMOKU. [IHI0THl 3aHUMAIOT BBICOTHI B
¢dyrax u mo QNH, mpu mexnmapupyemom 3axozae Ha nocaaky no QFE u B merpax.
Yro B CBOIO 04Yepelb HE MOKET HE OTPA3UThC Ha 0€30MaCHOCTH MOJIETA.

[IpakTuka moNETOB mMOKa3biBaeT, 4Tto o0ObvHO QNH He3HauuTenbHO
omiimuaercs ot cranpaptHoro 1013 rlla (oObrunsie 3Hauenus 1000...1025 rlla).
Becbma peaxko QNH umeet takue 3HaueHus, Kak, Harpumep, 960 wim 1060, - 3To
aHOMaJIbHbIE yCJIOBHs. ONATh ke, 3THU AHOMAJIBHBIE YCIOBHS TOYHO TaK XK€
BiusiioT U Ha QFE. B mo6oMm citydae, ommbOka B ycranoBke QNH mnn HeycraHoBka
QNH He umeer Takoro karactpouueckoro BIHMSHHS Ha O€30MacHOCTb, Kak
omnbOka B QFE wmnm ero HeycranoBka. B Anmatel, K mpuMepy MUHUMAaIbHOE
JIaBJICHUE COCTAaBJISIET 689 MM.pPT.CT., a MaKCHUMaJILHOE 726
MM.pT.cT..CooTBeTcTBeHHO, QNH: 1000 — 1048 MOp (T11a).

HUcnonbzoBanue QNH Hmike »JuiesoHa mepexoga uMeeT  psijg
NpenMylecTB:

1.QNH no cBoemy aOCOJIIOTHOMY 3HA4YEHUIO OJMKE K CTaHAAPTHOMY
nasienuto 760 MM pr. ct. (1013,25 rlla), uro obserdaer muaoTaM yCTaHOBKY
JIABJICHUSI U YMEHBIIIAET PUCK YCTAHOBKU JABJICHUS C OIIUOKOM.

2. ®ytomepnl coBpeMeHHbIX BC paccumtansl Ha ycraHoBky QNH, u mpu
ucnosbzoBanuu QFE nHOrma He XBaTaeT MKaJIbl I €€ YCTAHOBKH.
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3. Ucnonb3oBanne QNH B KkadyecTBe OCHOBHOTO YPOBHS  IO3BOJIHT
pa3paboTaTh W ONMyOJMKOBaTh Ha MOJETHBIX KapTaXx W Ha KapTax 3axoja Ha
MOCA/IKy a0COJIFOTHBIC 0€30TTaCHBIC BBICOTHI.

4. boptoBast cuctema mnpeaynpexaeHus omuzoctu  3emum  (EGPWS)
UCIIOJIb3yeT OapOMETPUUYECKYI0 BBICOTY M 0a3y JaHHBIX, B KOTOPOM BBICOTHI
ykazansl o QNH.

5. Ilpu BBosie B FMS nanHBIX 0 BeICOTax Ha cxemax ucrnosb3yercs QNH.

6. UcnionszoBanne QNH mo3Bosnsier paccuutath aOCOMIOTHYIO BBICOTY
Iepexo/ia, KoTopas HE NPHUBA3aHA K JABJICHUIO HAa KOHKPETHOM aj’polpoMe, U
DUIEJIOH MEPEX0Ja, TAKKE€ HE 3aBUCUT HHU OT MPEBBIIICHHS a’poJpoMa, HU OT
JTaBJICHUS HA HEM.

7. Ucnonb3zoBanne QNH mno3BoJis€T YMEHBIIUTh MEPEXOAHBIN CIOW — CIION
MEXIy OJIIETOHOM Imepexoia U aOCONIOTHOM BBICOTOM mepexona, Te
TOPU30HTAIBHBIE MOJETHI 3aMpelleHbl (K mpuMepy, B AJIMaThl BbICOTa MEpexojia
900 metpoB (1o QFE), smenon nmepexoxa FL 70 (2150 metpor mo QNE).

8. UcmmonpzoBanne QNH mo3BosisieT «IMOAHATH» W clejaTh CIUHYIO IS
rocyzapcTsa adCOJIFOTHYIO BBICOTY MEpEeXo/a M 3IIENIOH nepexoja. Opranuzanus
BO3JIYIIIHOTO TMPOCTPAHCTBA, KOrja aOCONIOTHAash BBICOTA MEpexoia W JIICNIOH
nepexoja BBIHECEHbI Ha 0ojiee BBICOKME YPOBHU, PaJUKAIBHBIM 00pa3om
00JIeryaroT OIepaTUBHYIO JEATEIBHOCTh JUCIIETYEPCKOTO TEpPCOHalla B pailloHe
a’poapoMa 10 pacCpeOTOYEHNUIO BO3AYIIHBIX CYJIO0B.

9. Ilepexon Ha (yThl mpUBENET K ONTHUMH3ALUU PACUYETHBIX BBICOT MPHU
pa3zpaboTke cxeM u KapT ajisi aspoapomoB PK, T.x. B HacTosiee BpeMsi BHICOTHI
«3aBBIIIECHB» TI0 PUUHUHE OKPYTJICHUS U MEPEBOJIa METPOB B (PYTHI.

Ycranosure QFE unn QNH

A -

TRL {an
| NEPEXOAHLIN CNOW
TA [Beicote:

"S\N YeranosuTb 1013 hpa (QNE)

Ycranosure QFE nnn QNH
HexoxTponupyemsii a/a:

Ycranosurs QNH nni QNH paiona QHN unu QNH paioxa
‘ D \'/
[ )
AGconioTHas WctHHHan
BbicoTa BbicoTa
(MSL) (AGL)
/\

Ye QFE wnn QNH

Hexonrponupyemsin a/a: P

QNH unu npes ala MSL | ]
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IIpaBuia YCTAHOBKH JAaBJIeHU I QNH, QFE,
QNE[http://www.ato.ru/content/o-edinoy-vysote-perehoda] kaprunka c
YKa3aHHOIo0 caliTa

Ilepexoaq Ha YCTaHOBKY BBICOTOMEPOB IO [ABJEHHIO a3POAPOMA,
NpPUBEAEHHOMY K cpeanemy ypoBHio mops (QNH) npuBener:

1. BC Bemonnstomue mnonérel [T 1o crangapTHeIM — MapuipyTam
(SID/STAR) u BC Bomnonnstomue mosietsl 1o [IBII mo mpokiaasiBacMbIM
MaplipyTaMm B pailoHe a’poapoma, 10 aOCOJIOTHOM BBICOTHI Tepexoda (mpu
BBUIETE) M C DIIEJIOHAa TepexoAa N0 mocaaku (Mpu npuiére) OyayT JeTarh o
OJIHOMY 0011IeMY 11Jis BceX YpoBHIO naBieHuss QNH.

2. YcranoBka enuHoi ans Kazaxcrana aOcomOTHO# BBICOTHI Tepexoja U
¢JIMHOTO HIDKHETrO JIIIeJIOHA Mepexojia, MCKIIOYAT BO3MOXKHBIC ciydau levelbust
(«mpoOuBanue BoicOT») U cpabartbiBanue TCAS, BO3HUKAIOLIUE MOCHE B3IETA TIPU
OOJIBIIINX BEPTUKAIBHBIX CKOPOCTSIX HaOOpa M MEPEeBOJIe Kbl BhICOTOMEpaA (C
Hu3koro 3HadeHuss QFE ma crammaptHoe mpaBiaenme QNE). Hckmrount
Hepa3Oepuxy C MHOXECTBOM BBICOT MEPEXOJ0B W SUIEJIOHOB NEPEXOJ0B HaJ
paznuuHbiMH peruonamu PK.

1. Ilepexon notpedyet nepepadotku HITA u nokymentos AHU.

2. [lepconan AJIL] cayx6e1 OB/l ¢unnanoB uMeer JOCTATOUYHBIA OMBIT MO
ucnons3oBanuio AasiaeHuit QNH u QFE B paifone a»’pojmpoma u mepexoja He
noTpeOyeT IITUTENBHONU TPEHAKEPHOUM MOITOTOBKH JIJIsI TOM MPOIIEAYPHI.

3. [lpumensiembie AC YBJI AJIll ¢dbunuanoB aganTupoBaHbl U MO3BOJISIOT
OCYIIECTBIATH KOHTPOJb BbicoT Mo QNH 1 mo QFE.

4. Meteoposornueckoe obopyaoBanue mpeacrasiser napopmaimo o QNH u
QFE s BIIIL

5. ns BC rpaxpaanckoil u rocynapctBeHHol aBuanuu npousBoactsa CCCP,
He uMermux obopynoBaHus mig 3axoga nmo QNH ocraBuTh BO3MOXHOCTB
ucrnonb3oBanus 3axona no QFE «mo 3ampocy skumaka». J[ns »Tux menmed Ha
kaprax AHW npumeHstomuxcsi BHYTPU TOCYAAapCTBa HCIONb30BaTh TaOJIHILY
KOHBEpTAllMd BBHICOT OT THUMA JAaBJICHUS (aHAJIOT TAaOJMI] Ha KapTaXx B COOpHHKE
Jeppesen).

[Tepexon Ha ¢yTOBYIO CHCTEMY HW3MEPEHHsSI BBICOTHI ITO3BOJIUT YCIIEIIHO
ucrionb3oBaTh QNH 10 ymomyaHuio HMKE DJIENoOHA Tepexoaa, TeM CaMbIM
YMEHBIINTh PUCK HENPABUIILHON YCTAHOBKH JaBJICHUS PHU CHUKEHUHU U 3aX0JI€ Ha
nocaaky. EquHcTBeHHas mpobiema, KoTopasi He MO3BOJISIET TaK OBICTPO BHEIPUTH
(yTOBOIO CHUCTEMY HU3MEPEHHUs, ATO TO YTO METEOPOJIOTHYECKOE 00OpyAOBaHUE,
npuMeHsieMoe Ha a’poapomax PK B COOTBETCTBMHM ¢ HOpPMaMH TOJIHOCTH
a’pOJIPOMOB HE TO3BOJISICT MPOU3BOAUTH HAOIIOACHUS 3a 00JIAYHOCTHIO B (DyTax.
Ho »To Bompoc BpemMeHU, OH BITOJIHE PEIIaeMbIii.

Kak otmeuanoch Bblllle, BHeApeHHas B KazaxcraHe TpexmepHas cucTeMa
ucuncnenust koopauHaT WGS-84 co3maeT TepCHeKTUBBI  JIJIE  BHEAPEHUS
3oHaibHOM HaBurauuu (RNAV), HaBuramuym OCHOBAaHHOW Ha XapaKTEPUCTHKAX
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(PBN). YenoBek, nmpuyacTHBIA K HABUTAIMH, HAa MPOTSHKEHUHU TOCICIHUX JCCITH
JeT ObUI CBUAETENEM H3MEHEHUU B 00JIaCTH a’pOHABHUIalll{, MPOU3BEACHHOU
rJ100aNbHOM HABUTAIIMOHHOW CHYTHUKOBOM cucTteMoil. B HacTosmiee Bpems
BO3/YITHOE CYIHO MOXET CJeIoBaTh B JI000W MyHKT 0e€3 HCHOJIb30BaHUS
Ha3€MHBIX HABUTALIHOHHBIX CPEICTB HABEICHUSI.

C co3maHreM CIyTHUKOBOM IiaTGOpMbl HaBUTalldsd U3MEHWIIACH B JIYUIIYIO
CTOpPOHY - OHa cTayia O6ojee TouHOM. OJJHAKO HABUTAIMS SBJISETCS JIHIIb OJTHON U3
COCTaBJISIIOIIMX OOIIETro MpoIlecca BHIMIOJHEHUsI ToJieToB. M B 3TOM cBs3u ee
HEOOXOJMMO paccMaTpuBaTh B 0OIIEH KOHLENIMU - CBsI3b, HaBHUTallus,
HaOJIOZICHUE W OpraHu3alusl BO3AYUIHOTO IBWXKEHUsA, paspadoranHoit UKAO B
80-x romax mpomuwioro cronetus. Pazpaborannas MKAO koHuenmus HaBUTaIH
Oyay1iero 6a3upyercst Ha 30HaJIbHON HaBUT AU,

[http://www.icao.int/Pages/RU/default_ru.aspx]

[TpyHIMN 30HANBHOM HABUTALMU MO3BOJSET BO3AYIIHOMY CYJIHY BBIINOIHSATH
MoJeT 1O J00M JKelaeMoll TpPaeKTOpUM UM TEM CaMbiM  pealii30BaTh
IPEUMYIIECTBA MOBBIIIEHHOM TOYHOCTH HAaBUTAlMKM B COBEPILICHCTBOBAHUU
CTPYKTYPbl BO3JYLIHOTO TMPOCTPAHCTBA, YTO BIEYET 3a COOOH yHpoUIeHHE
00CITy’>KMBaHHs BO3AYIIHOIO JIBUYKEHUS, @ CAMOE IJIaBHOE - COKPAILEHUE PACXO/I0B
DKCILTyaTaHTOB BO3AYLIHBIX CYyJIOB.

3onanpHas HaBuranms, wim RNAV (Area Navigation) B mociemHue rojbl
YCHEIIHO BBITECHSAET TPAJWLMUOHHBIE METOAbl HABHUIallMd C HCIHOJIb30BAaHUEM
Ha3eMHbIX paauocpeAcTB. CerogHss Ha aBUALMOHHBIX YacTOTaX OYEHb YacToO
MOxHO ycublmath komanay aucnetdepa «CLEARED DIRECT TO», urto
O3HAYaeT «pa3pellard MOJIET MPSIMO Hay, MpPU 3TOM TOYKA MYTH, HA KOTOPYIO
paszpemiaeTcss ~ HOJIET, KaKk  NpaBWIO, HE  MapKMpoBaHa  HA3eMHbBIMU
paarocpeACTBaMH, a IMPOCTO 3a/laHa KOOpJAWHATaMHU. TaKyr0 KOMAaHJy BO3MOKHO
BBINIOJIHUTD TOJIBKO C TpUMEHEeHueM 0opToBoro oobopynoBanus RNAV. 3onanbHas
HaBUrauus IIMPOKO MPUMEHSETCS Ha BCEX JTamax Io0JieTa, BKJIKOYAas CaMblid
OTBETCTBEHHBIN — 3aX0J1 Ha MOCaAKy. B nmepcnekTuBe, ¢ pa3BUTUEM CITyTHUKOBBIX
HAaBUTAllMOHHBIX  CHUCTEM, 30HAJbHAs HABUTALUsl TOJHOCTbIO  BBITECHUT
TPaAULMOHHBIE METOAbl HABUTAIUU.

OcHoBoli 110001 60pTOBOIT crcTeMbl RNAV sBisieTcst 1aTunK, CIIOCOOHBIN C
JIOCTATOYHOM TOYHOCTBIKO ONPENEIATh KOOPAMHATBHI BO3AYLIHOINO CyIHA (Kak
npaBuio, B cucreMe koopaunat WGS-84) u naBuranimonHasi 6a3a JaHHbBIX.

Jlnst 6opToBoro obopynoBanusi 30oHaNbHOW HaBuranuu (RNAV), kak u s
BCEX HABUTALMOHHBIX NPUOOPOB, YCTAHABIMBAIOTCS TPEOOBaHHUA K TOYHOCTH.
Jlanubie TpeboBaHus 3akperuieHsl B koHueniuu PBN, a Beipakarotcs B popme Tak
Ha3bIBAEMbIX HaBUrauMoHHbIX crneuupukaunii RNAV u RNP u wMoryr
YCTaHaBIMBATHCA MJI BO3AYIIHBIX TPAccC, a’pOJPOMHBIX CXE€M WM JJIsl LEJbIX
PETHOHOB.

RNP (Required Navigation Performance) mnepeBoguTcs—TpeOOBaHUS K
HAaBUTallMOHHBIM XapakTepucTukaM. B konie 80-X roJoB HNponUIOro CTOJETHS
NKAO Ob110 n3nano pykoBoactBo 1o RNP (He myrars co cnenudukamnuein RNP
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koHnenuuu PBN). OcHoBHOIl akineHT B pykoBojctBe mo RNP nenancs nHa
TOYHOCTb OOPTOBOTO M HazeMHoro odopynoBanus. Jns RNP-1 u 4 npegpsasisinock
TpeOOBaHME K MOHUTOPUHTY TEKYIIUX HABUTAIIMOHHBIX XapPAKTEPUCTHUK, a TaKkKe
BbIJlaue mpeaynpexacHuii. TpeboBaHUs K TOYHOCTH OB BBIPAKEHBI B MOPCKHX
MUJISIX JIMHEHHOTO OOKOBOTO yKJOHeHus, Hampumep, RNP-1 o3naudaer, 4yto ¢
BeposiTHOocThio 0,95 nuHeliHOe OOKOBOE YKIOHEHHE JODKHO OCTaBaThCid B
npenenax +/-1 MOpPCKOM MMM OTHOCUTENBHO OCH Tpacchl (BeposiTHOCTH 0,95
COOTBETCTBYET JBYM CpPEIHEKBAIPATHUECKUM TMOTPEIIHOCTAM). Takyke TOBOpST,
yTOo B TeueHue 95% BpeMeHHM NOJIET JOJDKEH MPOXOIUTh B Tpenesiax OJHON
MOPCKOM MHJIM OT OCH Tpacchl. DTO HE O3HA4YaeT, 4yTO ocTaBluecs 5% MOMKHO
BBITIOJIHATH MOJIET 3a mpejaenamu Tpacchl. [loa Tpaccoit moapazymeBaeTcs Jro0as
JIMHUS [IyTH, B TOM YHUCJIE ONIEPATUBHO 33J]aBaeMasi, a HE TOJbKO OIyOJIMKOBaHHBIN

Mapupyt OB/I.
[http://www.wing.com.ua/images/stories/library/ovd/9613.pdf]
Konmermmuss PBN  —  (performancebased navigation) wnu HaBuramus,

OCHOBaHHas Ha XapaKTEPUCTUKAX, KOTOpasi OObEIMHIIIA U CUCTEMATU3UPOBaja BCe
paHee CyIIeCTBOBABIINE TPEOOBAHUS K TOYHOCTH HABUTALIUH.

Konnenmus PBN mnpenmonaraer Oonee THOKMM TOAXOM, IPEIbSIBIISSA
ciaeaywmme  TpeboBaHMS K  OOOpYIOBaHWIO:  TOYHOCTh,  IIEJIOCTHOCTb,
AKCIUTyaTallMOHHAsT  TOTOBHOCTb,  HENPEPBIBHOCTh W (PYHKIMOHAJIbHBIC
BO3MOKHOCTH. C TOUKM 3peHUs MpakTuueckoro npuMeHeHus PBN, BakKHBI TOJIBKO
TOYHOCTh M (PYHKIIMOHAJIbHBIC BO3MOXHOCTH CHCTEMBI, OCTAJIbHBIC IMapaMeTphl
MHTEPECHBI pa3padOTUYMKaM OOOpYJAOBaHUS W TEM, KTO JOIYCKAeT CHUCTEMY K
AKCIUTyaTallii B COOTBETCTBUU C TOW MM UHOU cnienudukarnueit. B npunnune, He
OYEHb BAXXHO, KaKUE€ Cpe/CTBa OyIyT MPUMEHSITHCS ISl BBIMOJIHEHUS YCJIOBUM,
M3JIOKEHHBIX B TOM WM WHOW HaBUranyoHHoW crneuudukanuu. Kaxmas
crienuduKalus npeanosaracT BbIOOP HABUTAIMOHHBIX JIaTUYMKOB, T.€. 3aJJaHHYIO
TOYHOCTh MOKHO OO0€CIeuuTh, KaK HCHoJib3ys, Hanpumep, DME/DME, Tak u
GNSS. Otka3z ot npuBs3kd TpeOOBaHMU K TOMY WJIM HHOMY OOOpYIOBAaHHUIO
MO3BOJIMJI ONTUMHU3UPOBATH CTPYKTYPY BO3AYILIHOTO MTPOCTPAHCTBA.

[http://www.aero help.ru/data/432/Doc9613.pdf]

CymectByroT nBa Buaa crenudukaiuii: RNP u RNAV, rnaBHbIM OTIHYHEM
KOTOPBIX SBJISIETCSI TPEOOBAaHWE OCYIIECTBICHUS MOHUTOPUHTA M OIMOBEIICHUS
SKUMNAXa B Cllyda€ HEBBIICPKUBAHUS  3aJaHHBIX  XAPAaKTEPUCTUK IS
crnenudukaruiit RNP.

Kax mns o6o3nauenuit RNP, tak 1 RNAV, crnenytomee 3a Hum uucnio (rue
OHO MPUBOAMUTCS) YKa3bIBa€T HA TOYHOCTH TOPHU3OHTAIHHON HABUTAIIUU B MOPCKUX
MWJISX, C BepOoATHOCTHIO 0.95 BO3/yIIHOE CY/THO JOJKHO HAXOAUTHCS B 3aJIaHHBIX
npejenax.

Kaxnoe KOHKpeTHOE BO3AYIIHOE CYIHO TMPOXOIUT CcepTUPUKAIUIO Ha
COOTBETCTBHE OMPE/CICHHBIM HAaBUTALIMOHHBIM CHEIU(UKALMUIM B 3aBUCUMOCTH
OT €ro OCHAILICHUA U XapaKTEPUCTUK HABUTAIMOHHOTO KOMILIEKCA. UIeHbI JIETHBIX
AKUIAXKEHN TaK K€ JOJKHBI MPOXOAUTHh COOTBETCTBYIOIIYIO TOATOTOBKY.
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PBN oOnagaer psmoM TpEeWMYIECTB IO CPaBHEHHWIO C OCHOBAaHHBIM Ha
KOHKPETHBIX JIaTYUKAX METOJIE pa3pab0OTKN KPUTEPUEB BO3AYIITHOTO MPOCTPAHCTBA
Y BBICOTHI MPOJIETA MIPENSATCTBUM, @ UMEHHO:

a) CHHXAeT MOTPEOHOCTh B TEXHUYECKOM OOECIIEYeHUH OCHOBAHHBIX Ha
KOHKPETHBIX JaTYMKaX MapUIPyTOB U CXEM, a TAKIKE CBSA3aHHBIE C 3TUM PaCXO/Ibl;

b) ycrpaHser HEOOXOJIMMOCTh pa3pabOTKH OCHOBAaHHBIX HAa KOHKPETHBIX
JaTYuKax oOmNepanuuid KaKIbld pa3, KOTa MOSBIISIIOTCS HOBBIE HABHUTallMOHHBIC
CUCTEMBI, YTO OBLIIO ObI CBA3aHO CO CIMILIKOM OOJIBIIMMU 3aTpaTaMu;

C) TO3BOJIIET TOBBICUTHh A(OPEKTUBHOCTH HCIOIB30BAHUSA BO3AYIIHOTO
npocTpaHcTBa (OpraHu3anus MapuIpyTOB, TOIUIMBHAas A(O@PEKTUBHOCTh U
CHW)KEHUE 1IIyMa);

d) pa3bscHsAET, KakuM 00pa3OM KCIONb3YIOTCs cucTeMbl RNAV;

€) YIPOILAET JJIsl SKCILTYaTaHTOB MPOLECC IKCILTYaTAlMIOHHOTO YTBEPKICHUS
MyTEM MPEJOCTaBICHUS OrPaHUYEHHOTO HabOpa HAaBUTAlIMOHHBIX CHenU(pUKaIIi,
IpeAHA3HAYEHHBIX JJIS [N100aTbHOTO UCIOIb30BAHMS.

[http://www.aerohelp.ru/data/432/Doc9613.pdf]

Wrak, 30HanpHas HaBurauus RNAV paccmaTpuBaercss Kak OCHOBHOM BHJ
HaBUTAIMK OYyJyIIEro, MOCKOJbKY OHa OOJaJacT IIEJIbIM PSAOM HEOCIOPUMBIX
MPEUMYIIECTB Mepe] HaBUralueil OObIYHOMN, TPATUIIMOHHOM:

1. ITonetsl craHoOBATCS OoJiee OE30MACHBIMU 33 CUET MOBBIMICHUS TOUHOCTH
HaBUTAIlMU. DTO CBSI3aHO C TeM, 4TO IpH BBeleHun RNAV B kakoM-1100 perruoxe
OJIHOBPEMEHHO BBOJSATCS U TpeOoBaHUs K TOYHOCTH (B Buse RNP).

2. YBenuuuBaercs TMPOMYCKHass  CHOCOOHOCTH H  A(PPEeKTUBHOCTH
MCIIOJIB30BaHMUs BO3/YIIHOTO MPOCTPAHCTBA KaK HAa MaplipyTax, TaK U B pailoHax
a’pOoAPOMOB. DTO MPOUCXOTUT C OAHOU CTOPOHBI 33 CUET YBEIMUECHHS KOJIMUECTBA
MaplHipyToB B JIaHHOM OOBEME€ BO3JYIIHOIO MPOCTPAHCTBA (TENEpb OHU HE
00s3aTENbHO JOJKHBI MPOXOAUTH YEpe3 paguoMasikui), a C JAPYrod - 3a cuer
YMEHBUIEHUSI WHTEPBAJIOB OOKOBOTO SIIEJIOHHPOBAHHUSA, KOTOPOE OKa3bIBAETCS
TeNepb BO3MOXKHBIM, TTOCKOJIbKY TOYHOCTh HABUTAIIMM CTaJia BBIIIIE.

3. IlosBisIeTC BO3MOYKHOCTD CAENAaTh CTPYKTYPY MApLIPYyTOB ITWHAMUYHOM,
JIETKO MEHSIOMIEHCS B 3aBUCUMOCTH OT oOcTaHOBKH. [Ipu 3TOM MOryT OBITH
YYTEHBI HHTEPECHI KaK TPAKJAHCKON, TaK U TOCYJapCTBEHHOM aBuanuu. [ MOKOCTh
RNAV mno3Bonsier uszbexarb ckoruieHuss BC B OmpeneneHHbIX y4acTKax
BO3/IYILIHOIO MPOCTPAHCTBA, CEPbE3HBIX YILIOTHEHU.

4. MapupyThl MOXXHO YCTaHABJIMBATh 00JIe€ KOPOTKHUMH, YTO MPUBOIUT K
SKOHOMHH aBUATOIJIMBA U YMEHBIIIEHUIO JIETHOTO BPEMEHHU.

5. Ilpu HanMuuu HaBEJCHUSI JICTHBIM SKUTIAXK 0o0Jiee HATJISIHO MPECTaBIISICT
ceOe HABUTALIMOHHYIO CHUTYyalMIO, 4YTO TO3BOJSIET H30€XaThb HENPaBUIbHBIX
peuieHuit 1 OuoOoK.

6. YMeHblllaeTcsd Harpy3ka Kak MWJIOTa, TaKk M JUCIeTYepa 3a CYET
BO3MOYKHOCTH OTKa3aThCs OT PaJAMOJIOKAIMOHHOTO BEKTOPEHHUS, OCYIIECTBISIEMOTO
JIIUCIIETYEPOM B PAKOHE adpoapoma.
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7. Okxa3pIBaeTcsd  BO3MOXHBIM  COKpPAaTUTh  KOJMYECTBO  HA3EMHBIX
HABUTALIMOHHBIX CPEACTB.

Jlns BHenpenust 3oHanbHOM HaBuranmu RNAV B PK, nomkHbl OBITH
BBITIOJTHEHBI CIIEYIONINE 00s3aTeIbHbIEC YCIOBUS:

- eciu obopyaoBanne RNAV wucnonb3dyer CUTHAIBI Ha3eMHBIX WM
CITyTHUKOBBIX CPEACTB, TO OHO JOJDKHO YCTOMYMBO NMPUHUMATh 3TH CUTHAJIBI Ha
BCEM MPOTSKEHUU TOJIETA 110 MAPLIPYTY WUJIU B PalilOHE a3pOIpoMa;

- koopauHatel Touek mytH (WPT —waypointS) mo/DKHBI ONMpenensaTbhes U
nyosmkoBateesi B AUII rocymapctB Bo BceMupHOW reoje3ndeckoil cucteMe
koopauHat WGS-84 u ¢ TpeOyemMoil TOUHOCTBIO, pa3pelieHueM U IIET0CTHOCTHIO:

- obopynoBanre RNAV nomkHO ObITh cepTU(HUIIMPOBAHO AJISI BBITOIHEHUS
IIOJIETA IO MapIIPYTy U B paliOHE a3pOoApPOMa;

- JIETHBIA DKUMNAX JOJDKEH HMMETh JONMYCK K BBINOJHEHUIO MOJIETOB IO
Mapupyram RNAV u B palioHe aspoapoma.

B nepcnekruse....

C KaXabIM roJIoOM YHCJIO 00CITYKMBAEMBIX BO3IYIIHBIX CY/I0OB B BO3AYLIHOM
npoctpanctBe PK pacTér u BBeneHHe HOBBIX MpoOLENyp IpH OOCITYKWBAHUU
BO3/YILLIHOTO JIBUKEHUSI CTAHOBUTCSI HEOOXOAUMBIM.

Aspoapom AnMmatbl. BedepHue 4achbl, 5 caM0J1€TOB XKIYT CBOeil o4epenu
Ha BbLIET HA MpPeIBaPUTEIbHOM CTapTe

B nacrosmiee BpeMsi B HEKOTOPBIX KPYIIHBIX a3pONOpTax MUpa, UCIOJIb3YHOTCS
MapmpyTel SID u STAR Ha ocHoBe RNAV 1 u RNP 1, u Bo MHOTHX ciydasx
IIPOAYMAHHOE IIPOEKTUPOBAHME CXEM IO3BOJIWIIO IIOJYYUTh 3HAYUTEIBHYIO
DKOHOMHIO B IIJJaHE KOJWYECTBA IMPONIAEHHBIX IO TPAEKTOPUU KHIOMETPOB H
YMEHBUIECHUSI BO3JICUCTBHS Ha OKPYXKAIOUIYIO Cpely. DTO OCOOCHHO XapaKTEPHO
JUISl palOHOB, TA€ CTPYKTYpa BO3AYLIHOTO MPOCTPAHCTBA MOAACPKUBAET MOJIETHI B
peXUME HENPEepPHIBHOTO CHMXKEHHMSI U HempepblBHOro Habopa BbicoThl. MKAO
OTHOCHUTEJILHO HEAABHO OIyOJMKOBala PYKOBOJACTBA IO IIOJETAaM B pPEKUME
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HenpepsiBHOTO cHIkeHHs (CDO — Continuous Descent Operations) u mosieram B
pexkume HernpepbiBHOTO Habopa BeicoThl (Continuous Climb Operations).

CDO mpeacraBnsier co0oil MeTOJ NHJIOTHPOBAHHUS BO3AYLIHOTO CyAHA,
MOAICP/KUBAEMBI COOTBETCTBYIOLIEH CTPYKTYPOM BO3AYIIHOIO NPOCTPAHCTBA U
KOH(Urypanme cxembl, a TakXe COOTBETCTBYIOMMHU pazperieHusimu OBJI,
KOTOPBIN TO3BOJISIET BBIMOJIHATH MPOQUIIb MOJETa, ONTUMU3ZUPOBAHHBINA C YUETOM
HKCIUTYaTAllMOHHBIX BO3MOKHOCTEH BO3AYIIHOTO CYJHA, B PEKUME MOHUKEHHOM
TATH JBUTATENed M, MO MEPE BO3MOXKHOCTH, B KOH(UTYpallMd HaMMEHBIIETO
J000BOTO COMNPOTUBJICHUS, TEM CaMbIM YyMEHbIIAas NOTpeOJIeHHE TOIUIMBA U
HYMUCCHIO B MPOIECCE CHIHKECHHUS.

OnTuManbHbI BEPTUKAIBHBIN Tpoduiab mpuodperacT (GopMy TpPaeKTOPHH
MOCTOSIHHOT'O CHW)XEHUSI C MHHUMYMOM TOpPU3OHTAJBHBIX YYacTKOB IIOJIETA,
HEOOXOJMMBIX  TOJBKO JUJII  YMEHBLIEHHS CKOPOCTH UM  YCTaHOBJIEHMS
KOH(Urypaliy BO3AYIIHOTO CyAHA WM JJI1 BBIXOJAa Ha KypC, 3aJaBaeMbIil
CUCTEMOM yrpaBieHus nocaakout (Harmpumep, ILS).

OnTuManbHBI Yrojl BEPTUKAIbHOW TPAEGKTOPUM OYJIET BapbUpPOBATHCA B
3aBUCUMOCTH OT THIAa BO3AYLIHOTO CyAHA, €ro (paKTUYECKOW Macchl, CKOPOCTH
BETpa, TEMIIEPATYphl BO3/4yXa, aTMOC(HEPHOIO JaBJICHUS, YCIOBUN 00JICCHEHUS U
ApPYruX JUHAMUYECKHX  xapakrepucTuk. CDO  MOXKET BBINIONHATBCA C
UCIOJb30BaHUEM MM 0€3 HCIOJBb30BaHUS  BBIUUCISIEMONM  KOMIBIOTEPOM
BEPTUKAJIBHON TpaeKkTopuu mnoiera (T. €. (QyHKUMS BEpPTUKAIbHON HaBHUraluH
(VNAYV) cucrems! ynpasienus osietom (FMS)) u pukcupoBaHHOM TpaeKTOpUH B
0okoBOM u3MepeHHH. OJHAKO MaKCHUMAaJbHbIE BBITOJBI JUUIsl OTJEJIBHOIO IOJIeTa
JOCTUTAalOTCSl TPU  BBIAEPKMBAHUM  BO3JYIIHOIO CyJHAa HAa MaKCHUMAaJIbHO
BO3MOYKHOH BBICOTE, TIOKA OHO HE JIOCTUTHET TOYKH ONTHUMAIBHOIO CHUKEHHSI.
OHa UCKITIOUUTENBHO OBICTPO ompeaessieTcss 6optoBoit FMS.

B unaeanpsHOM ciiyyae 11 TOMy4E€HUsS MakCUMaIbHBIX BhIrog CDO momxeH
HAYMHATBCS B TOYKE Hayajga CHUXKEHHUS U MPOJIOJIKATHCS 10 KOHTPOJbHON TOUKH
KOHEUHOro 3Tana 3axoja Ha nocaaky (FAF)/koneunoil Touku 3axoja Ha MOCAAKY
(FAP) wim BbIXOla Ha KypC, 3aJaBaeMblii CHCTEMOHN yIpaBiEHUS TOCAIKOMH.
YnopsiioueHHOE JBUKEHHE MOXKET 00eCledrBaThCsl MOCPEICTBOM HEOOJBLINX
WU3MEHEHUN CKOPOCTH B XOJE KPEHCEepPCKOro IOJIeTa WIM HAa HAdaJbHBIX 3Tarax
CHW)KEHHMS, TE€M CaMblM CBOJAS K MHUHUMYMY MAaHEBpPbl YCTaHOBJICHHMS
MOCJIETIOBATEILHOCTH Ha 00Jiee HU3KUX aOCOMIOTHBIX BHICOTAaX, YTO 00YCIaBIMBACT
BBITO/IBI C TOYKM 3peHHsl MNOoTpeOsieHuss TommBa U myma. OKkHa ypoBHEH H
CKOPOCTEH ISl CXEeM CTaHJapTHBIX MapiipyToB mpuobITus o npudopam (STAR) u
3ax0/la Ha MOCAAKY AOJKHBI PAaCCUUTHIBATHCS C YYETOM OTPAaHUYEHHUH JIETHO-
TEXHUYECKUX XapaKTEepPUCTUK BO3AYIIHBIX CYAOB, NIpPU 3TOM OHH JOJKHBI
BBINIOJIHATHCS] IPU HAJIMYWHU Y TUJIOTA JIOCTATOYHBIX JIAHHBIX O BETPE, BBOJAMMBIX
BPYUYHYIO WJIU 10 JIMHUU TIEpe/layul TaHHbIX.

bonee mompodno o CDO MOXHO MpoYMTaTh PYKOBOACTBE MO MOJETaM B
peXKUME HENPEPHIBHOTO CHUKEHUSI.
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[https://fenix.tecnico.ulisboa.pt/downloadFile/1689468335565397/D0oc%2099
31_CDO%20Manual_en.pdf]

CDO umeer cneayromnme MpeunMyIIecTBa:

a) Oonee 5(P¢EeKTUBHOE HCHOIB30BAHUE BO3IYIIHOTO MPOCTPAHCTBA H
YCTaHOBJICHHE MapIIPYTOB MPUOBITHUS;

b) ©Oomee coriacoBaHHBIE TPACKTOPUM  TOJIETAa W TPACKTOPHUH
CTaOMIIM30BaHHOTO 3aX0/1a Ha TIOCAKY;

C) YMCHBIIICHNE paboueil Harpy3Ku Ha MAJI0TA U IUCIIeTYEpPa;

d) cokpamenne oobeMa He0OXOAMMOM PaIUOCBSI3H;

€) DKOHOMHUS 3aTpaT U IKOJOTHYECKHE BBITOABI B Pe3yibTaTe COKPAIICHUS
NOTPeOIEHUS TOILIUBA;

f) cokpaieHre KOJIM4ecTBa CIIy9aeB CTOJIKHOBEHHS HCIIPABHOTO BO3AYITHOTO
cynna c 3emuieit (CFIT);

g) paspelieHre Ha BBHITIOJHEHHE TMOJIETOB TaM, TJ¢ OTPAHUYCHHS TI0 IIyMy B
MPOTUBHOM Ciy4dae OOYyCIaBIMBAIOT TMPUOCTAHOBJICHWE WM OTPaHUYCHUE
MIPOM3BOJICTBA TOJIETOB.

Pexxum CDO crniocobeH o0ecneunTh CHIKEHUE pacxojia TOIIMBAa U 00bEMOB
SMUCCUU TIPU  OJHOBPEMEHHOM  TOBBIIIEHUU CTAOWJIIBHOCTHM TIOJIeTa U
MPEICKA3yeMOCTH TPACKTOPHUH TMOJIEeTa, KaK A JUCIETYEPOB, TaK U VISl MHJIOTOB
6e3 yiepba Jiy1si ONTUMAJIbHON MPOITYCKHOM crtocoOHOCTH asponiopTa (AAR).

[Ipouienypa mpou3BOACTBA TOJIETOB B PEXKUME HEMPEPHIBHOTO Habopa
BbicoThl (CCO). [puHimn 3Toi mporeaypsl Npaktudyecku anagoruudbiii CDO.
Tonpko nmaHHas mporeaypa IMpeaycMOTpeHa i Habopa BBICOTHI MOCJE B3JIETA.
OxuaaemMoe yIIydIIeH|e SKCIUTyaTalliOHHBIX XapaKTEePUCTHK:

1. DddexTuBHOCTS:

1) bSKOHOMHS 3aTpaT B pe3yJbTaTe COKpAIICHHS pacxoja TOILIMBA |
3¢ pexTuBHBIN NPOdUITH FKCILTYyaTAMKU BO3AYIIHOTO CYIHA;

2) cokpaleHue o0bemMa HeOOX0IMMOr0 Pago0OMEHa.

2.  Oxpyxaromas cpefa:

1) paspemicHME Ha BBINOJIHCHHWE TMOJCTOB TaM, TIJI€ CYIICCTBYIOIIUE
OTpaHUYCHHS 110 YPOBHIO IIymMa B TIPOTHBHOM Clly4ae TPUBEINM OBl K
MPUOCTAHOBIICHUIO WM OTPAHUYCHUIO TTOJICTOB;

2)  9KOJOTMYECKHUE BBITOMBI O1aroapst CHIOKEHHIO 00beMa SMUCCHH.

3. be3omacHOCTh MONETOB:

1) Oouee mocie0BaTEIbHBIC TPACKTOPUH TOJIETA,

2) CcHIKeHHe paboucit Harpy3Ku Ha MUIOTOB | aucrerdepo OB/I.

Pykooactea mo CDO u CCO sBasitoTCsS J1OCTaTOYHO OOBEMHBIMHU, U
MMO3TOMY HET BO3MOXXHOCTH TOJHOCTHIO OXBATHTh WX B JIAHHOW cTaThe. BBl
MOKETE 03HAKOMHUTLCS C HUMH TI0 TAHHOM CCBIIKE:

[https://fenix.tecnico.ulisboa.pt/downloadFile/1689468335565397/D0c%2099
31_CDO%20Manual_en.pdf]

BoiBOaBI K NMPEII0KCHUSA
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AbsponaBuranuonnas cuctema PecmyOmmku Kazaxcran momkHa oTBE4YaTh HE
TOJIKO BHYTPEHHHM MOTPEOHOCTAM, HO U OBITh CHOCOOHOW OOECIEeYuTh CBOU
GYHKIIMM B MEXAYHAapOAHOM TIUIaHE, SBOJIOIMOHHO 4Yepe3 TapMOHHU3AIUIO C
3apyOeKHBIMU CUCTEMaMU MEPEUTH K UX UHTETPALUH.

[Tocne nponenanHoil pabOTHI HAMTPAIIMBAIOTCS CIAEAYIOIMINE PEKOMEHIAIUU:

1. Ilepelith Ha (QYTOBYIO CHUCTEMY H3MEPEHHMs, UYTO IO3BOJHUT YCIEIIHO
MCIIOJIb30BaTh BBICOTHI HUXKE JIIIENIOHA MEepexo/a, TeM CaMblM MHUHUMH3UPOBAThH
BEpPOSITHOCTh OIIMOOK TpPU CHWKEHUM U 3aX0jJ€ Ha Tmocaaky. Tak Kak Ha
CETOJHSIIHUIN JIeHb OO0JbIlIas YacTh BO3IYIIHOTO MOTOKAa COCTOUT W3 TEXHUKH
€BPOIEMCKOTO M aMEPUKAHCKOTO TMPOM3BOJACTBA, a OHHM B CBOIO OYepelb
o0opynoBaHbl (yTOBBIMH BBICOTOMEpaMHU. be3yCIOBHO, 3TO TOBBICUT YPOBCHD
0€30MacHOCTH BO3AYIIHOTO JBIKECHHS, TaK KAaK HCKIIOYHUT mepecuer (yToB Ha
METpBHI.

2. UcnonwizoBate maBnenne QNH mo ymomuanuio m nasnenme QFE mo
3aMpocy HWXKE SUIENIOHA IMEepPexoJa, YTO B CBOK OYEpPEIb MO3BOJIUT YCIEIIHO
UCIIOJIB30BaTh (DYThI KaK €AUHUILY U3MEPEHUS BHICOTHI.

3. ITloMHOCTBIO 3aBEPIIMTHh MPOILIECC BHEAPECHHUS TPEXMEPHOM CHUCTEMBI
xoopaunat WGS 84 (World Geodetic System 1984). Uto mo3BoJIUT OnpeneisiTh
KOOPAMHATHI, C MOTPEIIHOCTHIO MEHEE 2 cM. B CBOIO ouepenib MO3BOJIAT CO3/aTh
wiathopMy Ui BHEIPECHUS HABUTAIMU OCHOBaHHOW Ha xapakrepuctukax (PBN)
KOTOpasi SIBJISIETCS YacThi0 WHUIMATUB «[7100adbHOrO a’3pOHAaBUTAIIMOHHOTO
IIaHay, MOJACPKUBAET O0Jiee BBHICOKMW YPOBEHb TOCTYITHOCTH U TUOKOCTH B
BO3IYIITHOM MPOCTPAHCTBE U yiaydllaeT 6€301macHOCTh MOJIETOB, 3P (HEKTUBHOCTh U
skojoruto. OOecreunBaeT TrapMOHU3AIMI0O COBPEMEHHBIX  HABUTAIIMOHHBIX
TpeOOBaHMI U co3aaeT MmiuaTdopMy AJi BHEIPEHUS CYIIECTBYIOIIUX M OyIyIIMX
TEXHOJIOTUN 30HAJIBLHON HAaBUTAIIMU VISl TIOJYYEHUSI COOTBETCTBYIOIIMX BBIroA. B
oynymem B chepy PBN Moryr ObITh BKJIIOUEHBI TpeOOBaHUS K YIJIOBBIM
XapaKTEePUCTHKAM, CBSI3aHHBIE C 3aXOJO0M Ha MOCAJKYy M mocaakou. Takxke OyayT
BKJIIOUEHBl  crlenudukanuy, MpuU3BaHHbIE  00ECIEYUTh  HABUTAIIMOHHBIC
MPUKIIAJIHBIE TPOILIECChI, Kacarolluecs: BEPTOJETOB, M  (PYHKIHMOHAJIbHbBIC
TpeOOBaHMS TPU MOJIETAX B 30HE OXKHJIAHUS.

4. Buenpenne ocHoBaHHbIXx Ha RNAV u RNP mapmpyroB OB/l u cxem
3axojia Ha nocajky B coorBercTBuM ¢ KoHuenmuein PBN MKAO. B cBoto ouepenb
ATO TIO3BOJIUT MEPECMOTPETH JCUCTBYIOIINE WHTEPBAIBI OOKOBOTO U MPOI0IHHOTO
AIIEJIOHUPOBAHUS B JTYUILIYIO CTOPOHY.

5. ¥Yny4dmurs UHDPACTPYKTYPY HABUTALIHOHHBIX CPEICTB. ITon
WHPPACTPYKTYpOl HABUTAlIMOHHBIX CPEJICTB TMOHMMAIOTCS HAa3eMHBIC WJIU
CITyTHUKOBBIC HABHUTalIMOHHBIE CcpeacTBa. HazemHbIe HaBUTallMOHHBIE CPEACTBA
BkitouatoT DME u VOR. CnyTHUKOBBIE HAaBUTallMOHHBIE CPEJCTBA BKJIIOYAIOT
anemeHTsl GNSS. Ilo mepe Bo3pactanust HaaexxkHoctd GNSS mpu pazpabotke
KOHLIETILIMA BO3JYIIHOTO TMPOCTPAHCTBA Bce B OOJbIIEH CTENeHu Oyaer
HEO0OXOJIMMO O00ECIeYnBaTh COTJIACOBAHHYI) HWHTETPAIlMI0 TaKUX HWHCTPYMEHTOB
peann3alum, Kak cBsi3b, HaBuranus u Ha0moaeHne (CNS).
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3aBepiiasi CTaTbhlO, XOYETCS €IIe pa3 OTMETUTh, 4YTO 3(PPEKTUBHOCTH H
0€30MacHOCTh aBUAIIMOHHOW TPAHCTIOPTHOW CUCTEMBI JIFOOOU CTpaHbI BO MHOTOM
OTpesensieTcsl KadyecTBOM (DYHKIMOHHPOBAHUS €€ Ba)KHEUIIEro »JIeMEeHTa -
a3pPOHABUTAIIMOHHOW CUCTEMBI. . .
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The main theme to provide access control, as well as the classification and
types of recent innovations introduced in the Civil Aviation considered the
author of this article.

Key words: ACS, Field of implementing ACS, Safety of personnel.

BBEJEHMUE. 3amura 11000ro 00beKTa BKIIOYAET HECKOJIBKO pyOekeH,
YHUCJIO KOTOPBIX 3aBUCUT OT YPOBHSI PEXKUMHOCTH oOBbekTa. [Ipu 3TOM BO Bcex
CIIly4asiX BaXKHBIM pyOeKoM OylieT cucTeMa KOHTPOJIS U YIPaBJICHUS JIOCTYIIOM
(CKVY]]) Ha 0OBEKT.

CKY/ — 510 00beAMHEHHBIE B KOMIUIEKCHI JJIEKTPOHHBIE, MEXaHUYECKUE,
AIIEKTPOTEXHUYECKUE, anmnapaTHO-IIPOrpaMMHBbIE u UHBIE CpeJICTBa,
00€eCIeYnBaOIINE BO3MOKHOCTh JTOCTYIAa ONPENEICHHBIX JIUI B OIpPEAE/ICHHbIE
30HBI (TeppuUTOpHUs, 3AaHUE, MOMEIICHHE) WIM K OINpPEAeSIEHHOHN ammaparype,
TEXHUYECKUM CpeAcTBaM U mpeameraM (mepcoHaibHbIM KommbroTep (1K),
aBTOMOOWJIb, ced W T. 1.) U OrPAHUYMBAIOIIME JOCTYN JUIAaM, HE HUMEIOIINM
TaKoro npasa. [1]

XOopouio OpraHu30BaHHasi, C MUCHOJb30BAHUEM COBPEMEHHBIX TEXHUYECKUX
cpenctB CKVY/I no3Bonut pemars nenslit psn 3agad. K yuciy Hanbosiee BaXHbBIX
MO>KHO OTHECTH CJICAYIOIIHE:

*[IPOTUBOJCICTBUE IIMHUOHAXKY, BOPOBCTBY, C€a0O0Taxy, YMBIIUICHHOMY
IIOBPEXKICHUIO MaTEpUAIbHBIX CPE/ICTB;

* y4eT pabouero BpeMeHH;

* KOHTPOJIb CBOEBPEMEHHOCTH NPUXOJAA U yXOJa COTPYIHHUKOB;

* 3alIMTa KOHPUACHIIMAIBHOCTH HH(OPMALUY;

* peryJaupoBaHKe MOTOKa MOCETUTENEH;

* KOHTPOJIb Bb€3/a U BbI€3/1a TPAHCIIOPTA.

IIpn peann3anuun KOHKPETHBIX CKY [ HCIIOJIB3YIOT
pasnuyHbIe CIIOCOOBI M pEeau3yIolue UX YCTpOMCTBa I UACHTU(DUKAIUU U
ayTeHTU(PUKALUHA JTUYHOCTH.

Cnenyer otmetruthb, 4to CKVY]l sBisitoTcs OAHUM M3 Haubojee pPa3BUTHIX
CErMEHTOB phIHKa Oe3omacHocTH Kak B Kazaxcrane, Tak u 3a pyOe:koMm.

OCHOBHAS YACTbD. B kauectBe Hanbonee yacto ucnoiabzyembix CKY /1
MO>KHO Ha3BaTh TaKue:

* Pa3JIMYHOrO poAa TYPHUKETHI;

* IIUTIO30BBIC KAOWHBI;

* AaBTOMATHYECKHE KAIUTKHU;

* BpaIlAOIIMECs IBEPH;

* TIOpPOXKHBIE OJIOKUPATOPHIL;

* ntaroaymeli;

* MIAPKOBOYHBIE CUCTEMBI;

* KPYTJIbl€ pa3BUKHbBIC IBEPU. [2]

[1] http://myunivercity.ru
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[2] http://www.kuzet-gpa.kz/uslugi/23-sistemy-kontrolya-dostupa

CornacHo 'OCT P 51241-98 «CpencTBa u cUCTEMBI KOHTPOJISI M YIIPaBICHUS
JIOCTYIIOM», KOTOPBIA YCTaHABIMBAET KiIacCU(PUKAINIO, OOIIMEe TEXHUYECKUE
TpeOoBanuss u wmetonasl wucnbiTanuii, Bce CKVY]| kmaccupuuupyrorcs mo
CIEAYIOIIUM MTPU3HAKAM:

e IO CIIOCOOY YIPABJICHMUS;

¢ YHCITy KOHTPOJIUPYEMBIX TOUYEK IOCTYIA;

o (DYHKIIMOHAJILHBIM XapaKTEPUCTUKAM;

o BHJlYy OOBEKTOB KOHTPOJIS;

¢ YPOBHIO 3aLIMIIEHHOCTH CUCTEMBI OT HECAHKIIMIOHUPOBAHHOTO JIOCTYIIA.

B cooTBeTcTBHM ¢ 1OKyMeHTOM «BBIOOp M IpUMEHEHUE CUCTEM KOHTPOJIS
U YNOPaBICHUS JIOCTYIIOM», B KOTOPOM JaHbl XapaKTEPUCTUKH KOMIIOHEHTOB
CUCTEM KOHTPOJS M yIpaBJieHHUs JOCTyNoM, a Takxke kinaccupuxanus CKVY/I,
Bce CKV/I nenstca Ha 4eThIpe Kiacca:

CKY/J 1-ro knacca - MaJoQyHKIIHMOHAJIbHBIE CHUCTEMbl MOl €MKOCTH,
paboTaIKe B aBTOHOMHOM PEXHME M OCYIIECTBIISIIOIIME JOMYCK BCEX JIUII,
MMEIOIINX COOTBETCTBYIOIINI UAECHTU(UKATOP. B Takoil cucTtemMe UCnoib3yercs
PY4YHOE HJIM aBTOMATHYECKOE YIIPABICHUE UCIIOJHUTEIBHBIMHA YCTPONCTBAMH, a
TaK)K€ CBETOBAsI MJIN/U 3BYKOBasi CUTHAIM3ALIHSL.

CKY ]l 2-ro kmacca - MOHO(YHKITMOHAJIbHBIE CUCTEMBI. OHH MOTYT OBIThH
OJTHOYPOBHEBBIMU ¥ MHOTOYPOBHEBBIMH M 00eclieunBalOT pabOTy Kak B
aBTOHOMHOM, TaK W B CETEBOM pexnMax. Jlomyck smi (rpynil JIMI) MOXET
OCYIIECTBIIATHCSA IO Jare, BpeMEHHbIM HHTepBasiaM. CucreMa crocodOHa
00ecreynTh aBTOMATHYECKYIO PETHCTPAlMI0 COOBITUM W aBTOMAaTHYECKOE
YIPaBJICHUE UCTIOTHUTENbHBIMUA YCTPOUCTBA.

CKYI 3-ro u 4-ro KIaccoB, Kak TMpPaBUJIO, SBJISIOTCA CETECBBIMHU.
B HuX wucnonbp3yroTcs 0oliee CI0KHbIE MACHTU(PUKATOPBI U PAa3IMYHbIE YPOBHU
CETEBOT0 B3aMMOJCIHCTBUS (KJIMEHT-CEpBEp, MHTEPPENChl CUUTHIBATENIEH KapT
Buranaa win MarHuTHBIX KapT, CeIUaIU3UPOBaHHbIC HHTEpGENCH U ap.). [3]

[TosTomy mpu Beibope CKVY][ Takxke HEOOXOIUMO PYKOBOICTBOBATHCS U
OCHOBHBIMH XapaKTEPUCTHUKAaMHU JAHHOW KOMILJIEKCHOM CHUCTEMBI, K KOTOPBIM
OTHOCATCSL:

¢ CTOMMOCTB;

¢ HAJCKHOCTb (PYHKLIHOHUPOBAHUS;

o OBICTPOJICHCTBHE;

¢ BpEMs PErHCTPaLU MOJIb30BATENS;

¢ EMKOCTb ITaMSITH;

[3] http://online.zakon.kz/Document/?doc_id=30040540#pos=1;-313

e YCTOMYMBOCTbH K 3JIOHAMEPEHHBIM JIEUCTBUAM;
e BEPOSTHOCTh OIIMOOYHOTO OTKJIOHEHMS 3aKOHHOTO IOJIb30BaTENs
(ommOku

173



http://www.kuzet-gpa.kz/uslugi/23-sistemy-kontrolya-dostupa
http://online.zakon.kz/Document/?doc_id=30040540#pos=1;-313

Ne 1-2 (05) 2017 A3amMaTTBIK aBUAIUS aKaJIEMUSICHIHBIH KapIIbICHI

1 -ro pona);
BEPOSITHOCTh OIIMOOYHOTO TMPEAOCTABICHHUS JOCTyla HE3aKOHHOMY

MOJIH30BaTeINIO (OMUOKHU 2-TO pOJa).

Hcxonst u3 BBINIECKA3aHHOTO, HA CETOJHSIIHUM JIEHb CYIIECTBYET OYECHb
MHOro paszHoBuaHocteil CKVYJl pa3HbIX MpPOU3BOAMTENEH, a TaKKE €€
KOMIOHEHTOB. HecMOTpsi Ha YHMKaIbHOCTh KaXXIOW KOHKPETHOM CHCTEMBI
KOHTPOJISL AOCTYIIA, OHA COAEPKUT 4 OCHOBHBIX JJIEMEHTA!

uAeHTUGUKATOP MOJIB30BaTeNs (KapTa-MpoIycK, KIIto4),
YCTPOMCTBO UACHTU(DUKALIHH,

YIPABJISIIOIIUN KOHTPOJLIEP,

WCIIOJHUTEIbHBIE YCTPOUCTRA.

WNnentudukatop mnosib30BaTeNsl NPEICTaBIsAET COOOW YCTPOMCTBO WIH
IPU3HAK, 10 KOTOPOMY OIPEAEIIAEeTCS MM0Ib30BATENb.
Buasl unentudukaTopos:

aTpuOyTHBIE;
OMOMETpPUYECKHUE.

B kauectBe anI/I6YTHI>IX I/I,Z[GHTI/I(l)I/IKaTOPOB HCIIOJIB3YIOT aBTOHOMHBLIC
HOCHUTCIIN IIPU3HAKOB JOIIYCKA, 4 UMCHHO!

MarHUTHBIE KapTOYKH,

OECKOHTAKTHbIE POKCUMHUTH-KAPTHI,

OpenKu «Tau-MeMOPH»,

pas3IuYHbIC PAAHOOPEIIKH,

M300paKeHNE Pady KHOM 000JI0UKH TJia3a,

OTIIEYaTOK Mablia,

OTIIEYaTOK JIaJI0HH,

YepThI JTUIAa U MHOTHE Apyrrue GU3NIECKue MprU3HaAKH.

Kaxnapiii naeHTudUKaTOp XapakTepu3yeTcsl ONpeeICHHbIM YHUKATbHBIM
JIBOMYHBIM KOJIOM.

B CKVY ]I xaxxqoMy KOy CTaBUTCSI B COOTBETCTBHE MH(OpMAIIUSL O MpaBa
X ¥ TIPUBUWJICTHUSIX BJIAJIETbIIa UACHTH(UKATOPA.

B Hacrosiee BpeMsi IpUMEHSIOTCS CIICTYIOIINE BUABI UACHTU(HUKATOPOB:

OECKOHTAKTHBIE PAIMOYaCTOTHBIC TPOKCUMUTH-KAPTHI (proxmity);
MarHUTHBIC KapThl,

kapTel Buranma (Wiegand);

HITPUX-KOOBBIE KapThl KIOY-OpEIoK «Tad-MeMopu» (touch-memory).

YcerpoiicTtBa uAeHTUGUKAIMK  (CUMTHIBATEIM)  pacliu(pOBBIBAIOT
uH(pOpMaIMIO, 3alMCAHHYI0 Ha KapTOuKaX WIM KJIo4Yax APYrHMX THIIOB, U
IEpEeJaloT €€ B KOHTPOJUIEp 4alle B BHJE LU(POBON IMOCIEAOBATEIBHOCTH.
CuuThIBaTENM KapTOYEK JOCTYIA MOTYT OBITh:
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Bo3MoskHBI crieyroniye cnocoobl BBOJIa MPU3HAKOB!

e PYYHOH, OCYIICCTBISIEMBIM IyT€M HaXaTHUs KJIABHUII, TIOBOPOTA
IIEPEKIII0YATENEN U T. 1.}

o KOHTaKTHBIH - B PE3yJIbTaTe HEMOCPEACTBEHHOTO KOHTAKTa MEXIY
CUHTHIBATEIIEM U HICHTU(DUKATOPOM;

¢ JHWCTAHIIMOHHBIN (OECKOHTAKTHBIN) MPH TOJHECCHUH HICHTU(UKATOPA K
CUMTHIBATEIIO HA OMPEICIICHHOE PACCTOSHHE.

Hus chema nHpopMaIuu 0 OMOJIOTHYECKUX MTPU3HAKAX YeJIOBEKa
UCTIONB3YIOT CIIeUaIbHbIE OMOMETPUYECKHE CUYUTHIBATEIH (TEPMHUHAIBI), a
BBOA [IMH-K012 OCyIIecTBIsIETCS ¢ KIaBUATYp Pa3IUIHBIX THUIIOB.

VIMEeHHO Ipy  TIOMOIIM CUWTHIBATEIN OMNPEACISICTCS BHEIIHUA BUA H
OCHOBHBIC JKCIUTyaTallMOHHBIE XAPAKTEPUCTUKH BCEH CHUCTEMBI KOHTPOJS H
yhOpaBieHUsT JOCTYyNmoM. B Hacrosimiee BpeMsi CyIIECTBYIOT CIIEIYIOIINE BHJIbI
CUUTBIBATEIIEH:

« KHOTIOUHBIE KJIaBUATYPHI;

 CAUTHIBATEIIN IITPUX-KOJIOB;

e CUHUTHIBATEIM MAaTHUTHBIX KapT:

¢ CUUTHIBATENN OECKOHTAKTHBIX KapT (MHTEep(deiic Buranna);
¢ CUUTBHIBATEIN HPOKCUMHUIIII-KAPT;

¢ CYUTBIBATEIU KITIOUCH «Tau-MemMopm».[1]

[IpuHIun nelcTBUS KHOMOYHBIX KJIABHATYP 3aKIIOYAETCS B MPABHIBHOCTH
HaOpaHHOTO Koja joctyna. Ecnu kojm goctyna HaOpaH BepHO, TO TPOXOJ Ha
3aIUIIAEMYIO TEPPUTOPHUIO PA3PEIICH.

CuuTeIBaTeNM IMTPUX-KOJAOB B HACTOSIIIMA MOMEHT TPAKTHYECKH HE
YCTaHABJIMBAIOTCS B CUCTEMaX KOHTPOJIS U YIPABJICHUS TOCTYIIOM, TIOCKOJIbKY HE
00J1a1at0T 10CTaTOUHOM A()PEKTUBHOCTHIO. DTO CBS3aHO C OOJBIIUM KOJIMYECTBOM
MTO/IJICTIOK TIPOITYCKOB Ha MPUHTEPE WM Ha KOMTUPOBAJILHOM arapare.

CuuThIBaTENIM MAarHUTHBIX KAPT NPUMEHSIOTCS HA CETOJHSIIHEM  JTare
Pa3BUTHS HAYKHU U TEXHUKHU JIOCTATOYHO YacTo.

OCHOBHBIM 3JIEMEHTOM TaKHUX CUUTHIBATEJICH SIBJISCTCS MarHuTHas TOJIOBKa,
aHajornyHass MaruutoonHoil. Kox wuaeHTHUKAUM  CUUTHIBACTCS  TIPHU
MepeIBIKCHUN KapThl C MarHUTHOM mosiocoi. Takue naeHTugpukaTopbl 001a1at0T
PSAOM JJOCTOMHCTB U HEJOCTATKOB.

K mocTomHcTBaM MOKHO OTHECTH:

e CTOMMOCTbH CUMTHIBATEJIE 1 MArHUTHBIX KapT JOCTATOYHO HHU3KA;

e BO3MOKHO U3MEHEHHE KOJIa MArHUTHOM KapThl C MOMOIIBIO KOJUPOBIIHKA.

OCHOBHBIC HEJIOCTATKH:

o 3AIMIIEHHOCTh OT HECAHKIMOHUPOBAHHOIO JIOCTYIla HEBEJIHKA,
MMOCKOJIbKY HAapYIIHWTENb, 3aBJIaJICB HA BECbMa OIPAHUYEHHOE BPEMSI UYKOU
KapTOM, MOXKET MOJJIeNIaTh CTOJBKO €€ TyOJIMKATOB, CKOJIbKO €My HY>KHO;
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o CUMTBHIBATENIM MArHUTHBIX KapT JOCTAaTOYHO HEHAJIC)KHBl B
AKCIUTyaTalli, TaK KaK MarHUTHBIE TOJIOBKM CO BPEMEHEM 3acOPSIIOTCS U
CMEIAIOTCS

e HU3KAS TMPOMYCKHAs CHOCOOHOCTh TAaKOH CHCTEMBI KOHTPOJISI
JIOCTyTa,  TMOCKOJBKY  3a4acTyl0  MPUXOJUTCS  UIACHTU(GUUIHUPOBATH
MarHUTHYIO KapTy HECKOJIbKO pas3;

¢ KapThl C MATHUTHOM TOJIOCOM TPEOYIOT BeCbMa OEpEXHOT0 XpaHEHHUS,
HEe00X0AMMO M30eraTh BO3/ICHCTBUS SJICKTPOMArHUTHBIX MOJCH.[4]

[4] http://myunivercity.ru

[Tpumenenne CKVY |

Cdepnt npumenenus CKVY ]l paznooOpasHbi:
o o(ucel KoMIaHU, OU3HEC-TIEHTPHI;
o OaHkKW;
o yupexaeHus oOpa3oBaHUs (LIKOJIbI, TEXHUKYMbI, BYy3bl);
e  IPOMBILUICHHBIE TPEANPUATHS;
¢  OXpaHsE€MbIE TEPPUTOPHH;
e  ABTOCTOSIHKH, IAPKOBKH;
e MecCTa IIpoe3/a aBTOTPAHCIIOPTA;
e YaCTHBIE I0OMa, )KUJIbIE KOMIUIEKCHI, KOTTEKH;
e TOCTHHHIIBI;
o OOUIECTBEHHbIC YUPEKIEHUS (CHOPTKOMIUIEKCHI, MY3€H, METPOMNOJIUTEH U

7ip.)
OCHOBHBIE TUIBI KOMITAHUW HA PBIHKE
o [IpousBoauTeN
o INCTpUOBIOTOPHI
o [IpoexkTupoBIIMKH
« UHTETpaTOpHI

« Toprossie qoma
e MOHTaXXHBIEC OpraHu3aluu
« KoHeunnle 3aka34yuku
« KpynHbie  kOHE4HBIE  3aKa3uMku (MMEIOT  COOCTBEHHYIO  CIIyXOy
6e3omacHoCTH)[ 5]

Takum o006pazom, HeoOX0AMMO MOMHUTH, 4TO JoOass CKY /| nmpenna3HadyeHa
JUTSL TOTO, YTOOBI aBTOMATHYECKH IMPOITYCKATh T€X, KOMY 3TOT BXOJ pa3pelieH, U
HE TIPONyCKaTh TeX, KOMY BXOJ 3ampemieH. Bce ee ocranpHble (DYHKITUH
(COXpaHHOCTh MaTepUATBHBIX IIEHHOCTEH, KOHTPOJIb M YUET pabodero BpEMEHH H
Jp.) BBITGKAIOT W3 OCHOBHOTO TMpeAHa3HAaueHUsA. B  Hacrosmiee Bpems
Ka3aXCTaHCKUW W 3apyOCKHBIH PBIHOK MpeiaraeT OTPOMHOE KOJHMYECTBO
pasmnunbix CKY /1.
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[5]http://www.security-
bridge.com/biblioteka/stati_po bezopasnosti/postroenie_sistemy videonablyudeni
ya_i_upravleniya_dostupom_v_aeroportu_pulkovo/
Cnucok UCnoJb30BaHHBLIX HCTOYHUKOB:
1) Kuawura- yueonuk Cunniosa B.I' mo CKY /I u OIIC
2) «CuctemMa KOHTPOJS M YIpaBieHHs gocTyma» Biamumup Bopona,
Bukrop TuxoHoB
3) http://myunivercity.ru
4) http://www.kuzet-gpa.kz/uslugi/23-sistemy-kontrolya-dostupa
5) http://online.zakon.kz/Document/?doc_id=30040540#pos=1;-313
6) http://www.security-
bridge.com/biblioteka/stati_po_bezopasnosti/postroenie_sistemy_videonablyude
niya i_upravleniya dostupom_v_aeroportu_pulkovo/
7) https://ru.wikipedia.org/wiki/%
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THE DEVELOPMENT OF CONVERSATIONAL SKILLS IN THE
LEARNING PROCESS OF INTERCULTURAL COMMUNICATION

TycinikTeme

Makasnaza eT Tijl MEH MoJIeHUETapalblK KapbIM-KaTbIHACTBIH O1p-01piMEH oTe
THIFBI3 OaifflaHbIcTa eKeHJiri ce3 Oonazasl. et TumiHAE oTeTiH op cabak — Typii
MOJICHUETTIH  TOFBICYbIH, MOJCHHETApaNbIK  KapbIM-KaTblHAC  TXKIpUOECIH
KepceTell, ajl op MIETEJIIK CO3IH TYN HETI31HIE — COJ eJIH dJIeMi, MOJCHUETI
YKOHE dJIeMIe JICTeH YITTHIK KO3 Kapachl KOPIHE/II.

Tyiliin ce3nep: MoneHUETapalbIK KapbIM-KaTblHAC, TONTHIK, aKIapaTThIK
OHTIME KYpY, OacTaMallibl CypacThIpy.

AHHOTANUA
[IpenonaBaHrss HWHOCTPAHHBIX S3BIKOB W MEXKKYJIbTYpHAass KOMMYHHKAIUs
OYEHb TECHO B3aMMOCBSA3aHbI APYT ¢ IpyroM. Kakaplil ypOK HHOCTPAHHOIO A3bIKa
- 3TO MEPEeKPECTOK KYIbTYp, ATO MpPaKTUKA MEXKYJIbTYPHOM KOMMYHHUKAIIUH,
KaKJJ0€ HMHOCTPAHHOE CJOBO OTPA)Ka€T WHOCTPAHHBIA MHUpP W HWHOCTPAHHYIO
KYJBTYPY: 32 KaXIbIM CJIOBOM CTOUT OOYCIIOBJIEHHOE HAllMOHAJIbHBIM CO3HAHUEM
MIPE/ICTABICHUE O MUPE.
KiiroueBble cioBa: MeEXKyJIbTypHasT KOMMYHHUKalus, rpynmnoBas Oecena,
nH(popmaTruBHas Oecena, MHULIMATUBHBIN paccrpoc.
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Foreign languages and intercultural communication are closely linked with
each other. Each lesson of a foreign language is a crossroads of culture, practice of
intercultural communication; each foreign word reflects the foreign culture and
national view of the world.

Key words: intercultural communication, group discussions, informative
discussions, initiative questioning.

Nowadays the main object to learn foreign languages — use a language as real
and full-fledged means of communication. To solve this applied, practical problem
is only possible on the fundamental theoretical basis. To create such a base
necessary: to apply the results of theoretical works on philology to the practice of
teaching foreign languages, as well as theoretically to comprehend and summarize
the extensive practical experience the teachers of foreign languages.

To learn a foreign language as a means of communication, first of all need to
create an environment of real communication, actively use foreign languages in
daily life and natural situations. In educational field it can be scientific debate with
assistance of foreign experts and discussion of foreign scientific literature, reading
individual manuals in foreign languages, participate in international conferences,
which help to communicate, to contact and transmit necessary information, also
participate in: clubs, groups, indoor lectures in foreign languages, scientific
societies with students of different specialties.

From all of intercultural communication forms, priority attention should be
given to informative discussions about the events of students’ life as the most
important form of real communication. The decision lead organizational issues of
the lessons in the foreign language, is an important component of communication,
first of all it is not problem from methodological side, and, secondly, cannot
occupy the time allotted to them, any significant place in the learning process. The
main method of implementation of intercultural communication at colleges can be
group discussions with the participation of all class, with more or less extensive
monological structures, but with the prevalence of overall dialogic forms of
communication.

Such group discussions must be multi topical about the events of students’
life. The most important condition of holding such discussions is the natural
motivation the statements of students, the consciousness of personal value,
discussed content. In general we can say that group discussions, in compliance
with all of the above conditions, are close to such a conversation that could take
place in the native language of the students. Group discussions in each cultural
and everyday topic involves the mastery of a specific set of private speech skills,
during the further training period; the subject should represent class discussions
within this topic.

For example, on the topic "Music": (1) the ability to ask and answer questions
about their attitude to music. - Do you like listening to music? What kind of music
do you prefer to listen to? (2) The ability to ask and tell what music student listens
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last time. —What type of music do you listen last time? (3) The ability to say what
kind of song he sings. - What do you think about classical music? What kind of
song did you sing?; (4) The ability to briefly annotate the music, i.e. to say in two
or three sentences about it (5) the ability to give and to ask about favorite singer
and group; Who is you favorite singer or group? (6) the ability to assess listened
music with a brief justification; to say and ask about what type of group they
prefer. I like music about... My favorite singer is...

Informative discussions hold in accordance with special skills of dialogical
speech. In order to ask initiative questioning it can be useful doing exercises
when the teacher or one of the student make initial message on a particular topic,
such as "Yesterday I went to the cinema", for need to ask a series of questions.
These questions must meet certain requirements: they must be given in a logical
sequence; each subsequent question as possible should be connected with previous
answer; the questions will be formulated so that the answers were very brief.

It 1s also possible complicated modification of this exercise; the students
explained that they have to listen to the message of the teacher and ask questions
after teacher's speech. At the same time the teacher’s information may be related
with general topic (for example, how he spent the last day), or each time contain
information that is not related to the previous one. In this case, the teacher' speech
may be consist 3-4 sentences. The initial monologue messages can be given by any
student and interrupted by a signal of teacher for questioning other students.

Exercise described above may be accompanied by content supports in the
plan form, the key words in Russian or English. One variety this type of work is a
mutual debriefing with change of roles in working pairs: one student makes the
initial message, and then asked neighbors, after partners change with roles.

For questioning the partner in the classroom homework can be written or oral
translation of questions on a given topic from Russian language. For most difficult
grammatical structures and lexical items in English, it’s possible to give a prompt.
A similar exercise can be done in the classroom with the teacher's help using these
questions in pair work or in a group discussions, questioning can be specified in
Russian or with the points of the plan, for example: "Ask the greatest possible
number of physical education classes (how often, where - in the gym or on the
playground, what are you doing in the winter, spring, autumn, the name of the
teacher, when was the last lesson, etc.).

Thus, the organization lessons on the different theme provide real-informative
communication in the classroom. The indicated above initiative speech skills is a
foundation of such discussions. The development of these skills ensures the
informative talks, which generally do not lose the character of ordinary dialogue
"Teacher - class" and include versatile speech contacts: teachers with students,
students with each other, and a student with the rest of the class.

Thus, we try to describe group discussions, not associated with main
conversations. Now we give a description for preparation, or preceding informative
discussions carried out during the discussions ie, directly related to their
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implementation. The first of 2 types training have explicit nature: students, in each
case clearly understand such orientation training, aimed to subsequent part in
group discussions. It is carried out mainly through the homework on drafting
monologue messages about the latest developments in the life of students on
specific topics using a variety of supports, including the original micro text -
sample intended for the subsequent updating.

The given instruction in the informative discussions, on the other hand, may
have a hidden, implicit, and are not perceived by students as a preparation. This
type of training is largely identical to the group discussions management
techniques from teacher’s side. So, if the group discussion provides detailed
monologue messages not prepared at home, you can prepare in the process of
discussion, a series of questions, followed by a special issue of a general nature. To
prepare for the next stage of the discussion can be used simultaneous — pair work
on a particular topic by a group discussion, and without them.

To prepare for the discussions are not excluded aspect - directed exercises,
relatively isolated from the overall learning process in group discussions. They are
hold under the discretion of the teacher, if necessary to repeat badly assimilated
language material. It can be various grammatical exercises (for example, past tense
forms of irregular verbs), and the lexical units. In general, the organization of such
revision necessary to know the following principle: if the lesson provides revision
work with the vocabulary we do not include repetition of grammatical material in
the same class.

In group discussions it is very important to use special management
techniques. We have already talked about how to control the verbal speech activity
of students in preparatory exercises to the group discussions. All techniques used
by a teacher during the group discussions. However, especially necessary to note
the increasing role of paralinguistic controls, i.e., conventional signals system that
begins at the stage of preparatory exercises in dialogue speech. Signals most
commonly used as a control of situation due to the fact that they are increasingly
replaced by a direct verbal speech of teacher during the discussion, becoming
familiar and natural phenomenon for the students. With their help, teacher can lead
the process of discussion: indicate with hand, eyes, a nod of head can mean a
signal for the speech activity, the target statement, the need for further information
and messages etc. Using other symbols, teacher can indicate the nature of the
expected replica (issue a detailed response, etc.). We should not think that the
system of conditional signals should be as extensive as the set of expected
responses: the same signal can be used for various purposes; means of signal
becomes clear from the overall context. A judicious combination of conventional
signals and verbal intervention is an effective means to control a group discussion.

To use informative discussions in the learning process very important to pay
attention for gradation of their structure: from prepared talks to extempore, from
one theme to multi topical, from short monologue messages to the dialogical form
of speech, and within it - from the frontal conversation, "Teacher - class " through
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the controlled and proactive mutual questioning, from memorized replicas to
increasingly free variation, etc.

According to further prospects of informative discussions, we can separate the
following lines of their complexity: expansion the range of thematic group
discussions; improve the dialogue and monologue speech skills; monologue and
dialogue elements, their confluence and interaction; development skills of
initiative, associative and organic diversion from one subject to another;
increasing their activity in the group discussion; reducing an action for
participation in the group discussion, the increasing replacement of their implicit,
disguised preparations; increase the role of paralinguistic means communicants in
discussion while reducing teacher's verbal intervention. Group discussions from all
of the lines completely satisfactory the content of such conversations taking place
in the native language.

Let's consider further opportunities the development of intercultural
communications on example of real-informative talks - in «English club». Subject
of the work is a - intercultural communication. Training process of students to the
English language takes place on the basis of lingo country knowledge and
intercultural communication. Students choose their English names, and lives
according to the traditions and customs of England. There is a Parliament where
you can freely express all the wishes and claims. Lessons hold on the topics of
conversation. This is a prime example of real-informative discussions; during it
students actively participate and communicate not only on those topics that offered
by the teacher, but also on the proposed topics by themselves. From one hand
students trained at the English club from other students actively learning English.

Conclusion

In the process of studying intercultural communication, we pay attention to
the practical significance of intercultural communication. It is important to learn a
foreign language from the perspective of three levels:

- Informative;

- Behavioral;

- Emotional.

In the light of modern requirements to learn foreign languages change the
status and role of regional geographic information to correspond the experience,
needs and interests of learners.

During the study we found that:

- the teaching of modern foreign languages impossible without foreign
language culture;

- from all forms of appearance of intercultural communication priority
attention given to informative talks about events of students life as the most
important form of learning real speech communication.
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THE PROBLEM OF TEACHING FLUENCY FOR
COMMUNICATIVE INTERACTION IN ENGLISH AS A FOREIGN
LANGUAGE

TycinikTeme

Tin MeHrepy JIEKCMKa MEH TpaMMaTHKaHbI IYpPHIC TalganaHy FaHa eMec,
KEpICIHIIIe, OKYIIbUIAp MHTOHAIMSIHBIH POl Typaisl xabapaap 0oysl KaxeT. O
WHTEPAKTUBTI, OJICYMETTIK KapbIM-KaThIHACTHIH Oip Oeiri Oojbim TaObLIadbI.
Kazipri ke3me TUIII €pKIH MEHrepy YIIH  KOCBHIMIIA OKBITY MaTepHaiaphl
(SLMs) Gap aFbLIIIBIH JIEKCHUKACHI JAMBII KeJiei. OpOip agaMHBIH OKY TCOPHSCHI,
KEKEe OMIp TIKIpuOeciHe CYWEeHE OTBIPBIN, CTYACHTTEp, OpINTeCTepIMEH e3apa,
TIIAI OKBITY OHE 3epTTey TYCIHICTIK KOCiOM OKy, OUTiM, XoHE TYCIHAIpY

182




Ne 1-2 (05) 2017 A3aMaTTBIK aBUALUS aKaJIEMUSCHIHBIH KaPIIBIChI

OaxplIayplH OlpHemie Typi Oonazbl. bys arbUIIBIH TUTIHAE KOMMYHHMKATHBTIK
@3apa 1C-KUMBUIT YIIIH €pKiH MEHTEepPreHJIrH OKBITY MpOoOJeMachlH KYIICHTET.
Ochl 3epTTey[iH MakcaThl YIIIH YII KOPHEKTI CYpaKTap KapacThIPbLIAIbL:
WHTEPAKTUBTI-allHAJIBICATBIH KO3Kapac MaHbI3IbUIBIFbIH, KOMIIBIOTEPIIK >KOHE
UHTEPHET-TOJIIMIHE KaOlIeTTepiH, IITBIFAPMAIIIBLITBIK oaicTepiH KOHE
CTYJCHTTEPAIH KOMMYHHMKATHBTIK KY3BIPETTUIIKTI Maigananybl. KapbeiM-KaTbhiHAC
KOHE OKBITYJIBIH Op TYPJI Ke3eHJepl, ©3€KTUIr TajakbliaHaasl. COHBIMEH KaTap
JaFIpIIaApbIH OIPIKTIpY MaHBI3ABUIBIFBIH aTaJbII, COMIICYTe JKOHE XKa3zyFa YHPEeHY
OOMBIHIIIA ABIPMAIITBUTBIKTAPEI MEH YKCACTBHIKTAPBI KAPACTHIPHIIA/IbI.

TyMin ce3aep: KOMMYHUKATUBTIK KY3bIPETTUIIK, aFbUIIIBIH TIIIHAE KOMMYHHU-
KaTHUBTIK ©3apa 1C-KUMBLI, IIET TUIIEP1, BIFaPMAIIbUIBIK 9iCTEP, MILIFAPMAIIbLIBIK
CTYACHTTED, €PKiH MEHIEPY, MOHEPJIET COUIeY HHTOHAIIUACHI, Ka/l.

AHHOTaIUA

3HaHWE MHOCTPAHHBIX SI3BIKOB 3TO HE MPOCTO NMPABHIBHOE HMCIIOJIb30BAHHUE
JIEKCUKU Y TPAaMMATHKH, a CKOPEE SABJISETCS YaCThI0 MHTEPAKTUBHOM, COLUAIBHOMN
KOMMYHUKAIIMU, B KOTOPOM ydalluecss JOJDKHBI OBbITh OCBEJOMIJICHBI O POJIHU
uHToHamuu. Ilpoexkt OOerigocT paspabaThiBaeT aHTJIUNWCKUN CIIOBaph C
JOTIOJIHUTENIbHBIMHU yueOHbIMU MaTepuaiamu (SLMS). Teopus 00yueHus KaK10To
yesioBeka OyJIeT HECKOJIPKO OTJIMYAThCS, OCHOBBIBASCH HA JJMYHOM OIIBITE JKU3HHU,
HaOJIIOJICHUN CTYACHTOB, B3aMMOJICHCTBUS C KoJljleraMu, MNpodecCHoHaIbHOTO
YTE€HUS, 3HAHUW W MUHTEPIPETALNU HUCCIICOBAHNUS U MIOHUMAaHUS U3YYEHUS S3bIKA.
DTO ycuiIMBaeT MpoOJieMy IMpernojaBaHusi OCTJIOCTH IS KOMMYHHUKATHBHOTO
B3aMMOJCHCTBUS HA AHTJMKUCKOM $SI3bIKE B KAa4ECTBE MHOCTPAHHOTO si3bIKa. J[iid
LEJIE JAHHOTO HCCIEAOBAaHMS BBIACISETCS TPU BHUJIA BOIPOCOB: 3HAYUMOCTh
MHTEPAKTUBHOTO TMOAXO0Ja, CIIOCOOHOCTH Ha KOMIBIOTEpPE U OHJIANH-00yuYeHUs,
WCMOJIb30BAaHUE TBOPYECKUX METOJOB M €r0 BJIUAHUE HA CTYACHTOB
KOMMYHUKATUBHON KomIeTeHTHOCTH. OOCyKIaeTcsi XapakTep KOMMYHUKAIUU U
€€ 3HAUYUMOCTh IS Pa3JIMYHBIX DTAroB OOYYEHUS, IMOJYEPKUBACT BaKHOCTH
HMHTETpallid HaBBIKOB, 00OCYKJIa€T CXOJICTBA U Pa3IM4Msl B 00YUYEHUH TOBOPECHUS U
MUchMa.

KaroueBble ¢cj10Ba: KOMMYHUKAaTUBHAs KOMIIETEHTHOCTb, KOMMYHUKATUBHOE
B3aMMOJICMCTBUE HAa AHIVIMMCKOM S3bIKE€, WHOCTPAHHBIE SI3bIKH, TBOPYECKHUE
METO/bl, TBOPUYECKHE CTYIEHTHI, OErJIOCTh PEYU, BBIPA3UTEIHHBIC WHTOHAIIWH,
MaMATh.

Annotation
Language proficiency is not simply the correct use of vocabulary and
grammar, but is rather a part of interactive, social communication in which learners
need to be made aware of the role of intonation. The fluency project is developing
an English vocabulary with supplementary learning materials (SLMs). Each
person’s learning theory will be somewhat different, based on individual life
experiences, observations of students, interactions with colleagues, professional
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reading, knowledge, and interpretation of the research and understanding of
language learning. It enhances the problem of teaching fluency for communicative
interaction in English as a foreign language. For the purpose of this study three
prominent questions were risen: the significance of interactive-engaged approach,
abilities at the computer and online teaching, the usage of creative techniques and
its influence on students communicative competence. It is discussed the nature of
communication and its relevance to various stages of learning, emphasized the
importance of integrating skills, discussed the differences and similarities in
learning to speak and write.

Key words: communicative competence, communicative interaction in
English, foreign languages, creative methods, creative students, fluency, expressive
intonation, memory.

Introduction

At assessment of level of proficiency in language use such criterion as
"fluency ". All know that it is important aspect, however often understand very
different things as the words "fluent” and "fluency". In a broad sense, the concept
fluency means fluency of the speech and free expression of thoughts in a foreign
language. In practice, under fluency of a foreign language mean certain
"smoothness™ and naturalness of the speech. And it not necessarily demands
"absolute” knowledge of words and grammar, however ability "is necessary to own
the speech”.

The main part

There are some tricks which will help not - to the native speaker to avoid
prolonged pauses in the speech and to sound more naturally. If you don't know
what to tell, it is possible:

-to begin to speak/think aloud, reflecting: "It’s a difficult question", "I’ve
never thought about that, but ..."

-to use so-called "vague language" (the softened, uncertain expressions) —
phrases like "more or less", "I suppose", "you could say", "so I’d imagine". On the
one hand, similar phrases give the ---chance to fill a pause in situations when you
don't know what to tell, with another, — help to soften the meaning of what was
said.

-to change the subject. If you have nothing to tell about a health system, it is
possible to remember the last visit of the doctor.

-to use the prepared phrases. The favorite TV show will help with it, in series
and movies it is also possible to gather a lot of interesting expressions

Naturalness of the speech is provided by intonational expressiveness.

-Drama pauses can be sometimes pertinent. "You’ll never guess who I’ve just
met ..."
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-1t is important to learn to express various emotions, for example, to drawl
words to express doubt "to Well, I don’t knoooow, buuuut ...", to select words to
transfer surprise: "You did WHAT?"

Before a performance in English it will be useful:

-to rehearse. At the same time it is important to read not just attentively on a
piece of paper, and to relax and to speak quietly with pauses and intonational
differences. It is good to choose favorite native speaker, whether it be the actor
acting on the award Oscar or the business guru and to observe for it (or it) a
performance manner.

-to arrange itself "warm up". Small English-language warm-up has to precede
your performance, it will help to switch a brain to English.

-to talk with itself. To be exact, to be trained to answer questions which to
you, perhaps, will be asked.

And at last, the most important, try not to translate from Russian, and to think
in English.

-Listen. Listen the English speech much. Audio books, radio stations of the
English-speaking countries and movies, of course, of English-language production
can become assistants to you.

-Read the English literature, noting for themselves lexical chunks. Adopting
this recommendation, remember that it is necessary to read the books adapted
under your level of proficiency in language.

Of course, reading foreign newspapers, magazines and books - a rather
difficult task. But there is no need for you to understand literally every written
word. It is important to understand the general meaning of the text and study to
determine the value of the lexical units in context. Regular reading will help
students not only expand their own vocabulary, but also learn how to build their
own speech. Without even noticing, you learn more than a dozen rules of English
grammar

Pronunciation

The confusion in the pronunciation of short and long vowel sounds.

Problems with the pronunciation of diphthongs (eg, their replacement by
conventional vowels).

Pronunciation combination "th". Often recite it as a Russian "z" or "'s", which
leads to an ugly accent. Surprisingly, some students of the English language seems
inconvenient to properly pronounce this combination of letters.

Stun consonants at the end of words (in Russian).

Report this statement stresses. This problem often occurs in the case when it
comes to multisyllabic words. It is also necessary to consider that for the same
spelling the word may belong to different parts of speech. Its pronunciation may
vary significantly from this (as in the words of progress, protest, export, etc.).

Problems with the correct formulation of intonation. Especially brightly it is
reflected in the tag-questions.
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Thus, the problem with the correct pronunciation of the English language is
largely due to the fact that the student is guided into their native language.

Other popular error, problems with the use of different verb tenses. It is not
only the wrong timing for the specific situation, but also improper use of auxiliary
verbs.

Replacing adjectives adverbs, and vice versa. The proposal That book is good
novice can casually use the adverb well, as in the example She reads well - the
adjective good. Get rid of these errors can only be after a while, examining in
detail every such example. This is where you might find an analogy with the native
language.

Improper use of articles. In English, there are only two - the and a (an). The
definite article is used in the case when it comes to the familiar to the reader /
companion object or some unique phenomenon (eg, the sun). The indefinite article
a iIs used when people are talking about something unknown, uncertain. By the
way, many beginners forget that an article is used only in combination with nouns
that begin with a vowel.

Confusion with English prepositions. Again, this difficulty is due to the fact
that the rules for the use of prepositions in all languages differ. In the English
preposition in is used to refer to the enclosed space and the certain period of time
(in the room, in the evening). At is used to indicate the exact time and place (at
school, at 8 p.m.). On - an excuse that is used to denote time (day of the week) or
the surface (on Monday, on the floor).

Wrong order of words in a sentence. As a rule, such a mistake is admit
newcomers. We must remember that in the English language in any case apply the
predicate, even if in Russian it is not (I am 20 years old).

The use of the verb in the third person singular. What Say beginners that after
he, she, it is required to use the verb with the particle s, they still sometimes forget
about it. Such a mistake is found even among more experienced students.

-Cards and mobile applications for studying of lexical chunks help to learn
phrases also well. Cards with set expressions can be stuck on the house or to hire
with itself or study. It is also possible to watch, listen and remember lexical chunks
by means of mobile applications.

-Listen to songs in English and you learn them by heart, in them many lexical
chunks meets. Choose songs of the favorite British or American performer.

English pronunciation - it's one of the most difficult moments in the English
language, which in most cases we simply ignore, and the importance of which we
are often put on the last place. As a result, we are speaking in English with accent,
and our English-speaking companion falls much strain to make out that we still
wanted to say. Perfect spelling and pronunciation of British English pronunciation
consists of several aspects. The way in which the English word is pronounced,
often does not correspond to the way it is written. Despite the fact that in the
English alphabet of 26 letters in the English language sound almost twice. Some
English words have the same spelling but are pronounced differently depending on
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the context, and some words are pronounced exactly the same, but have very
different meanings and are spelled differently. Moreover spelling of English words
does not tell you how the word should be pronounced. For many English words
you just have to know how the word is spelled and pronounced. While in the
English language, and there are certain rules of reading, exceptions to them much
more. That is why the dictionaries to every English word is always a transcription,
which tries to identify how the word is pronounced.

The problem of teaching pronunciation in the initial stage of learning English
Is one of the main problems in the methodology of teaching English. Learning the
correct pronunciation of English - is extremely difficult. Without the correct
pronunciation is not delivered may be a manifestation of the communicative
function of language. At the initial stage it is necessary to teach to recite sounds
like it is done by native speakers of English phonetics .Education as a productive
process requires the student's knowledge of the structure of the speech apparatus,
which is a complex methodological problem, because at this stage, this information
Is the most difficult for students and requires a lot of time and effort on the part of
teachers and students. Nevertheless, the amount of time and effort pays off, if
students master this skill at an early stage on a strictly minimal waste material,
which provides the motivational level and solid base for the formation of other
speech activity.

The main task at this stage is the formation of the basic foreign language
communication skills. From awareness of the possibility of correctly and
beautifully express the same idea in a different language, including language guess
and the ability to express personal attitudes to perceived information.

The objective of this work is to teach the formation of speech pronunciation
skills using the proposed exercises to assimilate the sound system of English.

- You learn tongue twisters and verses in English. You will kill two hares at
once: learn useful phrases and you will work their pronunciation.

- Communicate on a target language as often as possible. Yes, it is the most
universal way to develop fluency of the speech. Communication with the
representative of the English-speaking country will be ideal option.

Teaching fluency and interaction produces stretches of language at an
appropriate tempo. There may be occasional loss of fluency on transition from
rehearsed or formulaic speech to spontaneous interaction, but this does not prevent
effective communication can make limited use of discourse markers or connectors.
Fillers are not distracting.

Another obstacle in learning English is what we think in Russian and then
translate the word into a foreign language, then associate with the rules of
grammar, and then say the proposal. And it is too tedious for humans. So try to
think and speak in English immediately. That is learning to speak in their mother
tongue children, they just absorb the language. But no grammatical rules, they do
not know. Theory they will comprehend much later. Maybe someone does seem
very complicated, but such methods of learning English there.
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The most important thing in learning a foreign language is precisely the
practice of communication, rather than the theory of grammar.

Every teacher should be a little invention and secrets of how to increase the
motivation of students in learning a foreign language, how to develop their creative
and speech activity, it is necessary to use a variety of methods to stimulate students
and help them explore and learn new and unknown.

Language is the most important means of human communication, which is
essential to the existence and development of human society. Expansion and
qualitative change in the nature of international relations of our country, the
internalization of all spheres of public life do really asking in foreign languages in
a practical and real activity of man. They are currently an effective factor in the
socio-economic, scientific-technical and general cultural progress of society. All
this increases the subject of a foreign language as a secondary discipline and
motivation exercises.

Responses are usually immediate, appropriate and informative. Initiates and
maintains exchanges even when dealing with an unexpected turn of events. Deals
adequately with apparent misunderstandings by checking, confirming, or
clarifying. Level4 users are able to speak at above the sentence level, especially on
common themes. When discussing more abstract topics, they may need time to
prepare an utterance, but do not produce distracting fillers.

They are able to give spontaneous answers to questions when the question is
understood, and in language situations where the meaning is not understood, have
strategies to repair communication. These strategies may need to be explicitly
taught.

Simply saying “discuss this topic” is unlikely to produce much language.
Learners need to be given strategies to commence and maintain effective
communication.

Activities which can be done back-to-back promote interaction, because it
creates a communication gap. Learners must rely on their language to
communicate. But before doing these, teach some phrases to elicit repetition.
Teach learners the power of “why” as a question, to get more from their partners.
Before giving out an activity, consider what language is needed to do effectively.
Here given some ideas for teaching fluency and interaction:

- Describing pictures and stories (such as the Korean test story boards)

- Back to back role plays of radio communications (such as the Macmillan
instructor to pilot activity)

-Completing information (information gaps such as the definition cross word)

- Role play of more abstract situations

- Timed talking activities

- Giving interview questions to learners, with the instruction that they must
feedback their partner’s answers, not their own.

- 2-4-8 Ranking exercises (such as the security spending exercise)
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Conclusion

In conclusion, one of the most important components of communication is
speaking. In EFL contexts, it is an imperative factor which requires special
attention and instruction. Thus, it is the responsibility of EFL teachers of EFL to
exactly investigate the factors, conditions, and components that form the basis of
effective speaking. Effective instructions inferred from the careful analysis of this
area, together with sufficient language input and speech-promotion activities, will
gradually help learners speak English fluently and appropriately (Richards &

Renandya, 2002). The present paper deals with factors and issues with which
have great influence on speaking ability, accuracy and fluency. Although a lot of
studies have been done in this area, we feel the need for further research to provide
some solutions for teachers to apply more effective methods and procedures in
their teaching.
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Maxananapool O0aiblHOAZAH Ke30e PeOaKuus MHcapusailaHbviMza Oepemin mMamepuanoapovl
Dpacimoeyoe memenoe Keamipinzen epescesnep MeH mananmaposvl 6aACUIbLIbIKKA Ay0bl CYpaiiobl.

1. JKapusianeIM YIIiH YCHIHBUTATBIH Makaanap *asa, OypbiH 6acka 6acrna >KoHe SIEeKTPOHIIBIK,
OacpuUTBIMIApBIHAA JKapusiaHOaraH 0oy Kepek. MakajdaHblH Ma3MYHbl TEMaTHKaIbIK OaFbIT JKOHE
JKypHAJIIBIH FBUIBIMH JI€HTeliHe, alKbpIHAANFaH JKAHAJBIK TAHBITYIIBl OOIBIN, aBHAIMS CaJachIHBIH
FBUIBIMH KBI3METKEpJIEpi, OKBITYIIBUIApPHl MEH MaMaHAapbIHBIH MYyAJelepiHe colikec OOy — Kepek.
Makananap Ka3ak, OpbIC, aFbUIIIBIH TUIAEPIH/E KapHsUIaHa b,

2. MakanaHblH KejeMi: JTOKTOpJIap MEH FhUIBIM KaHauaarTapbl, Phd mokropmapel yimin — A-4
kenemzeri 15 6erreH (5 MBIH co3); JOKTOpaHTTap, MarucTpaHTTap YiiH — A-4 xenemzeri 10 Gerren (3
MBIH CO3); OKBITYLIBUIAp, FAIBIMAAP MEH MPaKTHKTEp YLIiH A4 kenemzeri 7 OeTke neifiH, jkac FajabpIMIap
MeH cTyAeHTTep yiniH A4 kememzeri 7 OeTke AediH Ooiysl Kepek. Marepuan 6ip WHTepBall apaybikTa 14
emmemHiH WORD wmoatin penaktopeiMen, Times New Roman kapiGiH KongaHslm, TepiireH 00y Kepek.
Kecrenep, nuarpammanap, cypertep koHe e3re rpadukaiblk MaTepuaiap ak-kapa ayckaga WORD (2003
JKBUTFBI HYCKAIaH €cKi OolMayhl KepeK) MOTIHIIK PEeJaKTOPIBIH KypalJapbIMEeH OpBIHAAJFaH, HEMece
BEKTOPIIBIK ka3y-chi3yAblH (Adobe Illustrator, Corel Draw) GarmapnamanapelHoa >koHE MIHIETTI TYpHE
ANEKTPOHMBIK PeAaKIMsIay MYMKIHAIN Ooity kepek. ['padukanblk MaTepuaimapiblH JKOHE KeCTeIepiH
MOTIHHIH IIIIHAE CiITeMeNepi, PEeTTIK CaHbI )KoHE aTtaybl 00Ty KepeK. Op KeCTEeHIH acThIH/Ia MIiHACTTI TYp/e
nepekkesre cinteme kacamansl. Popmynamap Mach Type Oarmapmamaceiana Hemece MC  Office
KOCBIMIIIACBIH/IA TePIJIC/Il )KoHE MaKaa OOl Oip CTHIIBIII YCTaHAIbI.

3. Makananbiy OackIHIa KoFapbia cod skakta OOXK kikTeriin uHaeKci kepcerineni. bynan api
OeTTiH opTaceiHAa Oac opinmTepMmeH (KeiOeyMeH) - MHHIHANAap (aThl, OKECiHIH aThl HEMece O3iHiH,
OKeCiHiH, (haMUIHACHIHBIH OipiHII opinTepi) XKoHE aBTOPIAPIABIH (haMUIHSIIAPEI, JIaya3bIMbl, TOPEkKeci,
COJIaH KEHiH OpTachIHa Killll 9piNTEePMEH - KYMBIC OpBIHAATFaH YHBIMHBIH (YHBIMAAPIIBIH) aTaybl, )KOHE
KaJlachl, TOMEHJIE JISJ COJIall OpTachliHAa Oac apinTepMeH (Kapajiay KapilmeH) — MaKallaHbIH aTaybl.

4. AHpaTma XYMBICTHIH MaKCaThIH, 9/iCi HEMece JKYMBICTHI jKacay METOJIOJIOTHSCHIH, KhICKA
HOTIKENEePl, HOTWKEIEePAl KOJAaHy asiChlH, KOPHITHIHABUIAPEIH alKbIHAAY KepeK. AHAATHaHbIH KeJeMi
1/3 GerreHn kem OoiMaybl Kepek. AHJuaTnajiap MIHICTTI TYpJAe Ka3ak, OpbIC YKOHE arbUILIBIH TUIIACPIC
Oomysl THic. AHaTnanaH KediH KT ce3Aep aHmaTna TiNiHAe Killli opiTepMeH, YTip apKbUIbl 5 ce3/ieH
KeM 0oJIMaybl KepeK.

5. Makana MoTiHIHIH Tapayiapsl MiHAETTI TypAe ctanfaprranrad "Kipicne", "Herisri Gemim",
"KopbIThIHABIIAD >K9HE YCBIHBICTAP" aTaylapblH KOJJAHY AapKbUIbl KYpBUIBIMAANYBl Kepek. Kaxer
OoJFaH >karIalia TapayAablH KOCBIMINIA apHAYJIIBI aTaylaphbl KOChLIA k.

6. MakananeiH coHpiHna «[lafianaHbpurad JepeKkKe3AepIid Ti3iMi» kentipiieai (5 kem emec).
Morinzieri cinremerep - MIapIbl KakaiapeHaa. Jlepexkesnep MoTiHAe oiiekco3 alry TOpTiOiHIE KepceTi-
neni. Matiane omebuerTiH Ti30eciHeH OapibIK JepeKke3nepre cinremenep Oomysl kepek. Ilalimananpumran
nepekkeszep Tizoeci "budmorpadusiibik cinteme” MEMCT 7.05-2008 caiikec pacimaernei.

7. Makanara jxeke ¢aiinga aBTOpiap Typaibl: CypeT »OHE aknapiap, MaKaJlaHblH aTayhl,
(haMWITHACHL, aThl )KOHE OKECiHIH aThl (Ka3ak, OpbIC, aFbUIIIBIH TUIAEPAE), FRUIBIME I9PEKEC] )KOHE aTarbl,
JKYMBIC OPHBIHBIH — YWBIMHBIH MEKEH)KaHbIHBIH TOJBIK aTaybl, (MHIEKCI Koca OepiireH), jaya3bIMBl,
KOHTAKTUT Tene(OHbI, 3JEKTPOHBIK MOMITaHbIH MEKEH)Kalbl Koca Oepineni. KepceTiiren tamanrapra
cail KeJIMEHTIH Koipkasbamap, pelakUusIMeH KapacThIpbUIMAiiIbl >KoHE KalrapbuiMaigsl. Makama
KaObUIIaHOAFaH JKarjmaiiia, peiakiys KalblpyIbeiH ceOenTepi OOMBIHINA TiKipTamacTapabl Kyprizoey
KYKBIFBIH ©31H]IC CAKTaNIbI.

8. KaOwbuimanran wakananap AHTUIUIATHATTBIK ~capanTayAaH, FhUIBIMH JKOHE o1ebu
penakuusiayaaH eTedi. PemakuusiiaHFaH Makaja aBTOpFa JKOHAEYre >KoHE OypblliTamMa KOMOFa
xi0epineni. XKaspin OiTipreH MakajlaHbl peakiusara Kioepy Kepek.

9. PenakuusHbIH YCHIHFaH pPEKBU3UTTEpl OOWBIHIIA MaKajla HeMipre aiblHFaH >Karniaiina
TeneMaKpbIChl eHAipineai. KyHbiHa Gip aBTOPIBIK HaHACKHI €HTi31Iei.

10. Makananap 3J€KTPOHABI XoHE Oacma HYCKalapblHIAa — IOMITAIBIK XiOepisiM, MbIHA
e-mail-re: almamakeeva@mail.ru HeMece MBbIHA MEKeH-)KaifFa:
Anmartsl K., 3akapriatckas keiueci, 44-yit, AzamMaTTeik ABHanus AxageMuschl, 326-ka0.

11. MakanaHblH Ma3MyHBIHA, Ka3bUTy CTHJIIHE aBTOP JKayarThl.
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IIpaBunia pist aBTOPOB
sKypHajia «BecTHUK AkageMuH IpaskIaHCKON aBHALIUN»

IlIpu noozomoexe cmameii pedaKyus npocum pyKo8OOCHMEOEAMbCA NPUBCCOECHHBIMU HUiCE
npasunamu u mpedosanuAMu K OQOPMIACHUI0 MAMEPUAIos, NPEICTABISIEMbIX Ul MyOIUKauuu B
XKypHae:

1. Ilpemmaraemple g MyONWKalWK CTAaThU JOJDKHBI OBITH HOBBIMH, HE OIYOIMKOBAaHHBIMU
paHee B TOM K€ BHJE B OPYTHMX I€YATHBIX W 3JICKTPOHHBIX M3HaHUAX. ColepikaHHE CTaTbu AOJDKHO
COOTBETCTBOBATh TEMAaTHUYECKUM HAPABICHUSIM U HAyYHOMY YPOBHIO JKypHasa, 001a1aTh onpeaeaeHHO’
HOBHM3HOW M TPEACTaBIATh HWHTEpPEC A HAyYHBIX PaOOTHHUKOB, IMpENojaBaTeiel, CICIHaInCTOB B
obnactu aBuauuu. CtaTby MyOJUKYIOTCS HA Ka3aXCKOM, PyCCKOM, aHIJIMHCKOM SI3bIKaXx.

2. Pa3mep craThy He JOJDKESH MPEBBIIATE: VIS IOKTOPOB M KaHIUIATOB HayKH, TokTopoB Phd 1o
15 ctp. popmara A4; nokropanToB, MarucTpantoB 10 10 ctp. popmara A4.; mpemnogaBaTene, y4eHBIX U
MPaKTUKOB A0 7 cTp. ¢opmara A4; MOJOABIX YUEHBIX U CTYACHTOB 10 7 cTp. ¢opmara A4. Marepuan
JOJDKeH ObITh HaOpaH B TekcToBoM pemaktope WORD ¢ ucnons3oBanuem mpudra Times New Roman, 14
pa3Mepa uepe3 ouH nHTepBalr. Cxembl, rpadUKy, AUArPaMMbl, pUCYHKH U HHbIC TpaguiecKue MaTepUalIbl
MOTYT OBITH BBITTOJTHEHBI B YEPHO-0EIIOM BapuaHTe cpeacTBamu TekcToBoro peaakropa WORD (ue craprre
Bepcun 2003), win B mporpammax BekTopHoil rpaduku (Adobe lllustrator, Corel Draw) u o6si3aTenbHO
JIOIYCKaTh 3JIEKTPOHHOE peaakThpoBanue. ['paduueckre Mmarepuansl U TaOIMIBI JAODKHBI COAEPIKATH
CCBUTKM B TEKCTe, MOPAAKOBBIA HOMep M Ha3Banue. [loj kaxaoi Tabnmuei o0s3aTenbHO MOMeIaeTcs
CchUIKa Ha MCTOUHHUK. DopMysibl Habuparotcst B iporpamme Mach Type wiu B nprmioskennn MC Office u
NPUAEPKHUBAIOTCS OAHOTO CTHJIS HA NPOTSDKEHUH BCEH CTaThH.

3. B Hauasme cratbu BBepxy cieBa cieayeT ykaszath uHuaeke YJIK. [lamee mo cepeaune
CTpaHMLBI IPONMCHBIMU OyKBaMu (KypCHBOM) — MHULMANBI U (aMHJIMH aBTOPOB, OJDKHOCTh, CTCIICHB,
3aTeM IO CepeInHe CTPOYHBIMH OyKBaMU — Ha3BaHUE OpraHU3aIlluu(Hii), B KOTOPOH BHIMOHEHA padoTa u
TOpoJ, HIKE TaKKe NocepeInHe 3aryIaBHBIMU OYKBaMU (MTOTYKHPHBIM MIPUPTOM) — HA3BaHHUE CTATHH.

4. AHHOTaIUs JOJDKHA OTPaKaTh LIENb PadOThI, METOJ MJIM METOIOJIOTHIO TPOBEACHHS PaOOTHI,
KpaTKHe pe3yJIbTaThl, 001acTh NPUMEHEHUS PE3YJIbTaTOB, BBIBOABL. Pa3Mep aHHOTAINMM JOJDKEH OBITH HE
MeHee 1/3 crp. He3aBucuMO OT si3blka CTaThM 00s3aTENbHBI aHHOTAIMM Ha Ka3aXCKOM, PYCCKOM H
AHTJIMHACKOM si3bIKax. [lociie aHHOTaIUK JIOJKHBI OBITh YKa3aHbI KIFOUYEBHIE CIIOBA HA SI3BIKE aHHOTAIIWH,
HE MEHee 5 CJI0B, CTPOYHBIMHU OYKBaMu, Yepe3 3arsITyo.

5. Tekcr cTaThu IOJDKEH CTPYKTYPHPOBAH C MPUMEHEHHWEM CTAHAAPTHBIX HA3BaHUM pa3/ieioB
«BBenenune», «OcHoBHasg uacTe», «BeBomasl u Ilpennoxenuey». IIpm HEOOXOIUMOCTH IOITyCKAarOTCS
JIOTIOJTHUTEIIbHBIE CTICLHaIbHbIC HA3BaHUS PA3IEIIOB.

6. B koune crareu mpuBoauTcs «CHHCOK HCIOJNB30BaHHBIX HMCTOYHHMKOBY» (HE MeHee ).
CCBUIKHM B TEKCTE — B KBaJIPaTHBIX CKOOKax. VICTOUHMKM YKa3bIBAIOTCS B TIOPS/IKE [IUTHPOBAHUS B TEKCTE.
Ha Bce MCTOYHHMKH M3 CITUCKA JTUTEPATYPhl JOJDKHBI OBITH CCBUIKH B TeKcTe. CIHMCOK MCIIONb30BaHHBIX
UCTOYHUKOB oopmirsitoTes B coorBeTcTBUHM ¢ ['OCTP 7..05-2008 «brubnuorpaduueckas cchlikay.

7. B oraenbHOM (aiine k ctaThe npuiararotcs Gororpaduu 1 cBefeHrs 00 aBTOpax: Ha3BaHUE
CTaTh, GaMUINs, UM M OTYECTBO (Ha Ka3aXCKOM, PYCCKOM, aHTJIMHCKOM SI3bIKax), y4eHasl CTeleHb W
3BaHWE, MOJHOE Ha3BaHWE M aApec OpraHu3alMd — MecTa padoThl (BKJIIOYAs WHAEKC), 3aHUMaeMasi
JOJKHOCTD, KOHTAKTHBIH Tesle(OH, aapec 3JIEKTPOHHOH MOYTHI.

8. Pykomnmcu, He COOTBETCTBYIONIME  yKa3aHHbIM  TpeOOBaHWSIM,  pelakinuedl  He
paccMaTpuBaIOTCA M HE Bo3BpamaroTcs. Eciu craThst OTKIIOHEHA, peJakiys COXpaHseT 3a coOOH IpaBo
HE BECTH JUCKYCCHIO [0 MOTHUBAM OTKJIOHEHHSL.

[puHsTHIE CTATHH MPOXOJIAT AHTHILIATHAT, PEIICH3UPOBAHNE, HAYYHOE JINTEPATYPHOE PeIaKTUPOBAHHE.
OrpenakTupoBaHHasi CTaThsi OTIPABISETCS aBTOPY Ha JIOpaOOTKy M BH3UpoBaHHe. [lopaboTaHHAs PYKOIHCH
JIOJDKHA OBITH IPEICTABIICHA B PEAAKIIMIO. 3a CTAThIO HECET OTBETCTBEHHOCTH aBTOP.

9. Omnnara nmpou3BOIUTCS, KOT/Aa CTaThbsg OTOOpaHa B HOMED, MO MPECTAaBICHHBIM peJaKIHuel
pEeKBU3UTaM. B cToMMOCTh BKITIOYAETCSI OJIMH aBTOPCKHIA IK3EMILIISP.

10. CraTby NPUHUMAIOTCS B AJIEKTPOHHOM M NIEYaTHOM BapHaHTaX — MOYTOBBIM OTIPABICHHUEM,
Ha e-mail: almamakeeva@mail.ru WIn o azapecy: T. AnMarsl,
yi1. 3akapnaTtckas, 44, AxajgemMust rpaXk1aHCKOH aBuanuu, kao.326.

11. OTBEeTCTBEHHOCTH 3a COEPKAaHUE CTATHH HECYT aBTOPBI.
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Requirements for article’s writing to be published in the journal:

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

2. The amount of the paper should not exceed: for doctors and candidates of science, Phd doctors
up to 15 pp. format A 4, for doctoral students, undergraduates up to 10 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, size 14, single-spaced. Schemes, graphs, diagrams, drawings and other graphic materials
can be made in black and white by means of a text editor WORD (not older than 2003 version) or vector
graphics programs (Adobe Illustrator, Corel Draw) and be sure to allow electronic editing. Graphics and
tables should contain references in the text, 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. Payment is produced, when article is selected into the number, on the properties
presented by editorial staff. One author's copy is included in cost.

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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KA3AKCTAH PECITYBJIHMKACDI REPUBLIC OF KAZAKHSTAN
HHBECTHLUISLIAP AKOHE 1AM REPUBLIC STATE AUTHORITY
MINHCT P IHIR MINISTRY OF INVESTMENTS AND
ABAMATTDLIK ABHAILHS KOMHTET] DEVELOPMENT
PECHYEIHKANBIK MEMJEKETTIK CIVIL AVIATION COMMITTEE
ATLIK ME ATION COMMITTEE

Komurer rpasiaHCKol aBuainn
MuuHeTepersa 1o HuBecTHUHAM I pasBuTHIo Pecnybankn Kazaxerana

Ceprngurar
aBHAUHONHOrO yueGHOro nenrpa
Ne AYLL 02-15

Pecnybauxa Kaszaxcinan, 050039, o Anviameor, Typxcubckutl paiios,
va. 3akapnamexan 44.

Boiaan: «23» anpess 2015 rona

Hacrosiwni Ceprudukar yaoctosepseT, 4To ABHALHONHDLIA yueOHbIH
ueHtp TOO «Training center Part-FCL» cooTBeTctBYI0T TpeGoBaHHSsM,
ycTanoBneHHbIMU PecnyOamnkoi Kasaxcran, crangapramu v pekomerilyeMoi
npakrukod HMIKAQ orHocuTenbHO obdnactu  AchCTBMI  aBHALMOHHOIO
y4eOHOro LUeHTpa, YKazaHHbIX B MPUI0KeHHH K HacTosiuemy Ceprudukary.

Ceprudukar BbliaH Ha OCHOBAHHH aKTa  CepTUQUKALMOHHOIO
obcnenosanuss ot 17 mapra 2015 roma M akTta  KOHTPOJIBLHOIO
cepTH(PHKaAUMOHHOTO 00caeaoBalius ABHaLMOHIOrO yuedHoro uenrpa 100
«Training center Part-FCL» or I8 anpeas 2015 roana Komuiera
rpaXAaHCKOR  aBHau  MUHHCTEPCTBA (10 MHBCCTHUMAM W PA3BUITHIO
Pecnybnukn Kazaxcran.

HMucnekuMoHHBIA KOHTpOAL ocyluectBaseT: KomuTeT rpaxiaatckon
aBHalHy  MuHHCTEPCTBA MO HHBCCTHIHAM W passiTHio  Pecnyvounikn

Ka3axcran.
-
ML en ceoie 7% Pykosoaurenn Ynpasacuun no
jo 5 FEFTER TR Oprafi3anui  BLIAAMH  CBIVICTEABLCTR
- P - » 4
i _--""‘ 2 a8 EH ABHAILHONHOTO II(.'[')CU"'(I.'IH H Me/JIHIHue
Moyt Nyl zEg Komurera rpamianckoii apnauni
E R ; Lo " A
“""u.r'."‘:" RS A 7 -
o i A L Typeaxmeton
o : (1noanics)
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REPUBLIC OF KAZAKHSTAN
REPUBLIC STATE AUTHORITY
MINISTRY OF INVESTMENTS AND
DEVELOPMENT
CIVILAVIATION CONDNITEEE

. KASAKCTAH PECITYBJIHKACBI
HHBECTHLUAIAP KOHE JAM)
k MHHHCTPTIHIH
 ABAMATTBLIK ABHAIHS KOMITETI
PECNVEIHMKAILIK MEMAERETTIR
- MEKEMECH

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 “'raining

center Part-FCL" LLP is in compliance with the requirements laid down by
the Republic of Kazakhstan, standards and recommended practices of I[CAO
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 “lraining 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

L
M‘L Tureakhmetov
(signatuy

. . v v v v . . . 3 . . 2 » 1 * 1 s '
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LOACI.
O

MEXKAYHAPOJAHASI OPTAHH3ALIUSI TPAYXKJIAHCKOW ABUALUU
MOHPEAJIb, KAHA1A

Hacmosiugun yoocmosepsiemesi, umo A0 "Akadesus epaxcoanckon aguayuu, 2. avameor”

8 Kasaxcmane npuceoer cmamyc

Yueonoro uentpa UKAO no auaunoHHoii 6e3onacHoctu

30 woas 2013 2oou 6 yeaax cozoanus & Eeponeiickoyv u Cegepoamianmuueckos pecuonax
ACPBOKIUCCIHOCO  VUeDIOcO  3a6edeilisl, ApeOIacaioiyeco  pa3HOOOPAHbIe VYeOlble KY)Cbl
u compyonuyaionfezo ¢ opyous yuednslant enmpusi HKAO no asuayuoninot 6esonacrnocmau
s odecnevenst 60aee WUpokoco  nedpenun noaosxcenuil Hpuioscenus 17 & Kongenyuu

O MENCOVHAPOIHOU SPUNCOUAHCKOTT ABUII.

30 moas 2013 roaa """y" s ade
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KA3AKCTAH PECMYB/IMKACHI
UHBECTULIUANAP XOHE IAMY MUHUCTPAIN

BAM/IAHBIC, AKNAPATTAH/bIPY YKOHE AKMNAPAT KOMMUTETI G/

B4
MEP3IM/II BACMACO3 BACbI/IbIMbIH YXOHE AKMAPATTbIK ATEHTTIKTI ﬁ
L

ECENKE KOK TYPA/bI
B
g%x
D
Al
&
Ne 15452-K

Actana Kanachl «04 »_0% 2015 x.

MBB  arei:  «A3amammel  asuayus - AKAOEMUSCHIHbIY

HCAPUILICHLY ICYPHANE

MBB Tini: kazakwa, opvicwa, azvlnubinua

Ibiry suiniri: ocouiina 4 pem

M ik wmeci: «A4 ¢ y cao vy AK

(Anmamul Kanacot)

Herisri TAKBIPBINTBIK GAFBITBI: 2bUILIMU-KOMULTIK

Taparty aymarb: Kasakeman Rgag}énuk;xc&ii

T. Kazanran «\%
S
ST TSI
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