LSJADSTMAOL(M LSFIBGE0IAH) JIGbSR()

«ULO3dIA) BAS6L3IMAB0»

INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

FOUNDER
Aviation University of Georgia

EDITOR-IN-CHIEF

Sergo  Tepnadze, professor; academician of
Engineering Academy of Georgia; The Member of the
New York Academy of Sciences and International
Academy of Transport; Chancellor Aviation University
of Georgia. 16, Ketevan Tsamebuli str, Thilisi,
0103,GEORGIA  Tel:+(99532) 2773138; Tel/fax
+(99532) 2776572;
E-mail: tau_tbilisi@hotmail.com; mail@ssu.edu.ge.
FIRST DEPUTY CHIEF EDITOR

Archil Betaneli, professor of engineering faculty,

honourable doctor of quality support service Aviation
University of Georgia.

DEPUTY EDITORS-IN-CHIEF

Ramil  Zukakishvili, professor, chief of quality
support service Aviation University of Georgia.

Pantiko Tordia, director of LTD
“TBILAVIAMSHENI”; professor of engineering
faculty Aviation University of Georgia.

Givi Tsirekidze, professor, dean of engineering faculty
Aviation University of Georgia.

Givi Lobzhanidze, professor, dean of faculty of
jurisprudence Aviation University of Georgia.

Avtandil Apkhaidze, professor of department of
general education and general technician disciplines
Aviation University of Georgia.

Seit  Bliadze, professor of engineering faculty
Aviation University of Georgia.

Emzar Barbakadze - Deputy Rector of Aviation
University of Georgia.

Executive secretary
Manana Kalandadze

SCIENTIFIC-EDITORIAL BOARD

Professor A. Betaneli. TBILISI.GEORGIA.
Professor V. Kobrin. KHARKOV.UKRAIN.
Professor P. Tordia. TBILISI.GEORGIA.
Professor A.Dumbadze TBILISI.GEORGIA.
Professor V. Tsipenko. MOSCOW.RUSSIA.
Professor N. Dumbadze. TBILISI.GEORGIA.
.Professor D.Vepkvadze. TBILISI.GEORGIA.
Professor S. Khoshtaria. TBILISI.GEORGIA..
Professor A.Davitadze. TBILISI.GEORGIA.
Professor B. Zubkov. MOSCOW.RUSSIA.
Professor N.Dmitrichenko. KIEV.UKRAIN.
Professor F. Kogan. TBILISI.GEORGIA.
Professor 1.Sukhitasvili. TBIIISI.GEORGIA.

THE EXECUTIVE COUNCIL OF “FLIGHT SAFETY”
ISSUES

Chairman: Professor S. Tepnadze,
Georgia.

Vice-chairman: Professor R. Zukakishvili,
Georgia.

Secretary: As. Professor G.Imedashvili,
Georgia.


mailto:tau_tbilisi@hotmail.com
mailto:mail@ssu.edu.ge

LSJADSTMAOL(M LSFIBGE0IAH) JIGbSR()

«ULO3dIA) BAS6L3IMAB0»

INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

BO3JYIIHBIH TPAHCIIOPT

YYPEOUTE/Ib
ABuanuoHHbI yHuBepcurer I'py3un

I'JIABHBIN PEJAKTOP

C.A.Tennanse, npodeccop; AKaIeMUK HHKCHEPHOU
akagemun ['py3un U MEXAYHapOOHOHW aKageMHUH
tpaucropra; Unen Hpro-Mopkckoil akajeMun Hayk;
Pextop  ABmanuonHoro yHuBepcutera [ pysmu.
I'py3us, Townucu, 0103, np. Keresan [{ameOymu Nel6
Tem. +(99532) 2773138 Ten/daxc +(99532) 2776572
an-niouta: tau_tbilisi@hotmail.com; mail@ssu.edu.ge.
MEPBBI 3AMECTHUTEJIb I'JI. PETAKTOPA

A.N.Beranenu, npodeccop
(axynpTeTa, MOYETHBIN JOKTOP CIIyXObl 0OecreueHus
KayecTBa ABHAIIMOHHOTO yHHBepcuTeTa [ py3un.

HHXXEeHEePHOI'o

3AMECTHUTEJIA TVIABHOI'O PEJAKTOPA
P.A. 3ykakumBuiu, npodeccop, HaYaIEHUK CITYKOBI
obecrieueHnsl KadyecTBa ABHAIMOHHOTO YHHBEPCHUTETa
I'py3un.

IL.OI. Topausi, aupekrop 0.0.0. «TOounaBuamMIieHmn,
npodeccop HIKeHepHOro (ak-ta  ABHAIMOHHOTO
yHuBepcurera ['py3uu.

I'.I'. Oupexnaze, npoceccop, AEKaH HHXEHEPHOTO
¢axynpTeTa ABHanlMOHHOTO YHUBepcuTeTa ['py3un.

r.ml. Jlo0:xanunnse, npodeccop, JIeKaH

IOpUANIECKOrO (I)aKyJ'ILTeTa ABI/IaHI/IOHHOFO

yHuBepcurera ['py3uu.

AA. Anxaunse, npodeccop
001eo0pa3oBaTebHBIX u

JlenapraMeHTa
00IIETEXHUYECKHUX
JUCLUIUIMH ABHAIIMOHHOTO YHUBepcuTeTa ['pys3un.

C.I'. Bananze, npodeccop umxeHepHOro (axKynbreTa
ABHAIMOHHOTO YHUBepcUTeTa [ 'py3un.

J.9.bapbakan3e,
ABHaLIMOHHOT'O yHUBEpcUuTeTa ['py3un.

3aMecTHUTeNb Pexrtopa

OTBeTcTBeHHBII ceKkpeTapb
M.I'.Kananganse

HAYYHO-PEJAKIIMOHHAS KOJUJIET' IS
IIpodeccop A.U.Beranesn. TBUJIMCU.TPY3USI.
IIpodeccop B.H.Koopun. XAPBKOB.YKPANHA.
IIpodeccop IL.II. Topaua. TEMJIMCU.I'PY3USI.
IIpodeccop A.A. Ilymbanze. TEBMJIMCU.I'PY3UA.
IIpodeccop B.I'.Iunenxko. MOCKBA.POCCH .
Hpogeccop H.U. Aymb6anze. TBUIIMCU.ITPY3USIL.
Hpogeccop JA.A.Benxagze. TBUJIMCU.I'PY3UA.
Hpogeccop C.H. Xowrrapus. TBUJIIMCU.I'PY3USI.
Hpodeccop A.B.Jasuranze. TEUJIMCU.IPY3UAL.
Hpogeccop Bb.B. 3yoxos. MOCKBA.POCCHAL.
Mpodeccop H.®.Imutpuuenko. KUEB.YKPANHA.
Mpodeccop @.I'. Koran. TEMJIIMCU.TPY3USL.
HpogeccoplOM.CyxutamBuan TEUJIIVICU.TPY3UA

HcnoHUTEIBbHBINA COBET MO MpodiaeMe
«be3onacHoOCTh 110J1ETOB)

IIpencenatens:  Ilpodeccop C.A. Tennan3e,
I'py3us.
3am.npeacenarens: lIpogeccop P.U. Jykakumsuiu,
I'py3us.
IIpodeccop I'.Il. UmegamBuiu,
I'py3us.

Cekpetaps.


mailto:tau_tbilisi@hotmail.com
mailto:mail@ssu.edu.ge

LSIAMNSIMAHOL) 1HFIGENIH(M JIABSRO  «d3SIA) BAS6LIMOB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

CONTENTS
A Apkhaidze, AIR TEMPERATURE INFLUENCE AT THE BAROMETRIC ALTIMETER
S == — 10-15
K.Broladze “WANKEL AG” MULTYFUEL ROTARY PISTON ENGINE----------------- 16-36

K.Broladze,G.Saakadze BOEING 737 ENGINE CFM-56/7 OIL SYSTEM UPGRADE--37-43

S.Khoshtaria, K.Bareladze, Ts.Khoshtaria MODELS OF THE DESCRIPTION OF THE
ACCEPTED DECISIONS IN ERGATIC SYSTEMS 44-47

T. Chumburidze, K. Odisharia, S. Khoshtaria, Ts. Khoshtaria MODEL ANALYSIS OF
COMPUTER NETWORK WITH MULTIPLE SERVERS WITH LIMITED QUENE LENGTH
AND LIMITED WAITING TIME 48-55

T. Chumburidze, K. Odisharia, Ts. Khoshtaria FUNCTIONING OF COMPUTER
NETWORKS IN SEPARATE REQUEST SERVICING MODE 56-65

T.Kapanadze, J.Ebanoidze, D.Brelidze = ONE OF THE APPROACHES FOR OPTIMAL
DINAMIC CRITERIA OF AIRCRAFT CONTROL SYSTEM 66-71

G..Teplinskyy, V.. Novak MANAGEMENT OF INFORMATION PROCESSES AS THE
GUARANTEE OF ECONOMIC SECURITY OF A MODERN CORPORATION----------- 72-79

N. Dumbadze, A. Davitadze, A. Noniadze THE PHENOMENON OF INDUSTRY
CLUSTERING--==== == o mm e e e 80-89

Y .Sykhitashvili, M. Sykhitashvili, A Mamedov PART OF TRANSPORT IN
DEVELOPMENT OF TOURIST INDUSTRY =----==mmmmmm s 90-102



LSIAMNSIMAHOL) 1HFIGENIH(M JIABSRO  «d3SIA) BAS6LIMOB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

COILEPKXAHUE
A. AIIXAUJ3E BJIMAHUE TEMIIEPATYPbI BO3JVYXA HA TIOKA3AHUA
BAPOMETPHUYECKOI'O BBICOTOMEP A ---==mmmmm e e e e e 10-15
K.BPOJIAA3E MHOI'OTOIUIMBHBIE PIIJA « WANKEL» AG-----------mnmmmmmmmeee 16-36

K.BPOJIAJBE, TI'.CAAKAJBE COBEPHIEHCTBOBAHUE CUCTEMBI CMA3KHt
JABUT'ATEJIA CEM - 56/7 CAMOJIETA BOEING 737 -------------- -mmmmmemee- --37-43

C.XOLITAPUSA K. BAPEJIAI3E L. XOITAPUA MOJEJIN OIIMCAHUA IMPUHATHIX
PELLIEHUI B SPFTATUYECKUX CHCTEMAX 44-47

TUYMBYPU3E K.OJAWIIAPUS 1. XOWITAPUSI C. XOLITAPHUSI AHAJIN3
MOJIEJIM  KOMIIBIOTEPHOII CETM C  HECKOJILKUMU  CEPBEPAMHU  C
OTrPAHMYEHHOM JUIMHOM OYEPE/Y U OTPAHIMYEHHBIM BPEMEHEM OXKUJIAHUS---
-------------------- - ----48-55

T.HYMBYPUJ3E K.OJAUIIAPUA O. XOWTAPUA OYHKIIMOHNPOBAHUE
KOMITBIOTEPHOM CETHU B PEXXUME OBCJIYKUBAHU S OTAEJIBHBIX TPEFOBAHMIA ---

----------------------------------------------------------- <-mee---56-65

T.KAMAHAJ3E K3BAHOMW/3E, J.BPEJU/3E OJMH U3 IIOJXOJIOB
®OPMUPOBAHUS KPUTEPHS ACUMIITOTUYECKON  YCTOMYMBOCTHU
OBECTIEYEHUSI  ONTUMAJILHOM JUHAMUKN CUCTEMBl  VIIPABJIEHUS
1510671 02111818 1Y 171 1 & (0. S — 66-71

I.TEINIMHCKHUI, B.HOBAK YIIPABJIEHUE UH®OPMAITMOHHBIMU ITPOLIECCAMM
KAK HEOBXOJIUMOE YCJIOBUE SKOHOMUWYECKOM BE30ITACHOCTH

COBPEMEHHOI KOPITIOPAILIMU 72-79

H JYMBAJBE, AJABUTAI3E, A.HOHMAI3E OEHOMEH  KIIACTEPU3ALIU
0311 47X ) 7 80-89

I0.CYXUTAIIBWJIN, M. CYXUTAINIBUWIN, AMAMEJAOB POJIb BO3JYHUIHOI'O
TPAHCIIOPTA B PASBUTUU TYPUCTUUKCKOM MHAY CTPUU------------ 90-102




LSIAMNSIMAHOL) 1HFIGENIH(M JIABSRO  «d3SIA) BAS6LIMOB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

dobss®Lo

5.58b50dg, 359600l 39d3gMHoEGHMMHOL 93w9bs BMY6OL doMMIgEHMMEo Lodsmoldbmdol
99B39DgOENGY B G~ 10-15

3- 00mrsdg I6M535bs(3930960 GMEGMOME ©yMdosbo dMsggdo «WANKEL» AG

306053y, 333599 BOEING 737-05 36530l CFM-56/7 bgool  Loligdols

LEOYEYMo3s- 37-43
L. bmdBHoMos, 3. dsMgmsdg, 3. bmBBs®mos ghasBoe LoLEYIGRTo 2osHY39EHOIOOL

900900L SOHIOOL TGO === === 44-47
0. 37990960dg, 3 030, 3.bMIGM0s, b bmdEsM0s 99O MEo Mool Logy®mdol o
©@OMOL  m©obols dJmbg ®s9mgbodg LgM3gMol F9dsgbermdol 30330993 YH IO
0L R L0 T L T R 48-55
0.3190099600dg, 3 ™E033605, (3.BMIBHIM0s,  3MI30MEIOo  Jugegdol  (FOWITMIEO
dmmbm3zb9gdols dmdLobymgmdol M950ddo 3bJ30MmboEMGOS-----====------—mmmme - 56-65
0.353506509. g. 9036modg ,. BdMgEodg ULo3sghm  3mdoewrol  Fomm30L  Lobidgdol
M33005¢m0  ©0bsdozol MO MBlgmymaol 300GHIM0Mol GmMIoMYdoL JOMM—9MH00

0.b9b0 53300, 3.bYBOGHIAZ0W0, 5.850900M30 L35gMHM BHEBLIMOEHOL MHMEro
AMO0LEGHIO dODBBILOL QOBFOMIOIGOSTO === === 90-102



LSIAMNSIMAHOL) 1HFIGENIH(M JIABSRO  «d3SIA) BAS6LIMOB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

JleTnan IKCIIyaTalud BO3JAYHIHOI0 TPaHCIIOpPpTa

BJIUAHUE TEMIIEPATYPBI BO3JYXA HA IIOKA3AHUSA
BAPOMETPUYECKOI'O BBICOTOMEPA

A.A. Anxaume*

(ABnanuonnblii ynusepcurer I'py3un, np. Keresan IlameOyan, 16, Tonnucu, 0144, I'py3usn)

Pe3ome: B cmamve  paccMampueaemcs UBMEHYUBOCTD MEMOOUUeCKoll owuobKu
bapomempuuecko2o 8vlcomomepa 6 3a8UCUMOCMU  Oom memnepamypsl 6030yxa. Ilo
KAUMAMU4eCKUM — OGHHBLIM NPOAHATUSUPOBAHbI OMKIOHEHUs — CpeOHel meMnepamypvl
cmonba 6o30yxa om 3Havenuti Cmanoapmuot ammocgepol Hao meppumopueti 2. Tounucu
3a6UCUMOCIU OM BPEMEHU 2004 U DULETOHA NOJemd.

KioueBble cioBa: NULOMANCHO-HABUCAYUOHHBIIL  NPUbOp, bapomempudeckuii  8blCOmMomep,
NOSPEWHOCb,  Memooudeckds Nonpaska 0apomMempuyecKkoz0 8blcomomepd, CMaHOAPMHAsL

ammocgepa (CA), knumamuueckue oanvle.

1. BBEJIEHUE

ObecnieueHne 6€30MaCHOCTH MOJIETOB BO3IYIIHOTO TPAHCIIOPTA SBIISETCS HAaUOOIee CI0KHON U
MHOTOTpaHHOU MPoOJIeMOi, OXBATHIBAIOIIECH pa3nuyHbIe aclieKThl. K OCHOBHBIM M3 HUX OTHOCSTCS:
HaJIeKHOCTh (PYHKIIMOHUPOBAHMS BO3AYIIHOTO CYyJHA, MHIOTAXHO-HABUTAIIMOHHBIX CHCTEM,
CpelncTB CBsi3H, (yHKIHOHaNbHAs 3(PGEeKTHBHOCTh JIKUMNaxa u npyrue [1]. bapomerpuueckuii
BBICOTOMED SIBIISIETCSI OJTHUM U3 OCHOBHBIX MIJIOTaKHO-HABUTAIMOHHBIX MPUOOPOB ISl U3MEPEHUS
BbICOTHI noJieTa [2]. [lpuHuuMn ero AeMCTBUS 3aKII0YAETCs B UBMEPEHUH CTaTHUYECKOTO JIaBJICHUS B
atMocdepe ¢ TOMOIIBI0 BBICOKOYYBCTBUTEIHHOTO OapoMeTpa-aHepouaa, IIKajia KOTOPOTO
MporpaMupoBaHa Mo OapoMeTpudecKoil dopmyne as YCIIOBHM  CTaHIApTHOW atMmocdepbl
(CA). Ognako  cBsI3b  MEX]ly BHICOTOM M J1aBJICHUEM HEOJHO3HauHa. VICTUHHBIE 3HAUYECHUS
BBICOTHI 3aBUCSAT HE TOJIBKO OT JaBIIEHUS, HO U OT TEMIIEPAaTyphl HIDKETEKAIIEro CToI0a BO3IyxXa.
[TosTomy mipm M3MEPEHUN OapoMeTpUIECKOM BBICOTHI  IT0JI€Ta HEOOXOJIWMO BBOJHUTH

MCTOANYCCKYIO IIOIMPAaBKYy, 3aBUCAIIYIO OT TEMIICPATypPbl BO3AYyXa. HCXOJI?I n3 35TOTr0, HECIBIO

) ITpodeccop
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HACTOSIIIIEH PAa0OTHI SIBISCTCS aHAIM3 M3MEHUYMBOCTH METOJMYECKON TONPABKH YIMOMSHYTOTO
npuoopa.
2. OIEHKA METOJUYECKOWM TIOITPABKH
BAPOMETPUYECKOI'O BBICOTOMEPA
W3BecTHO, YTO ISl OINpENENICHUs] BBICOTHI MOJIETa TOJIB3YIOTCA OapoMeTpudeckoit hopmymoi
[3]:
H= R.Te En;—:, @)

rie H— BbicoTa nmonera;
R¢- ynenpHas ra3oBasi MOCTOSTHHAS CyXOT'O BO3/1yXa;
Tep - cpenusa Temmeparypa cronba Bosayxa K (B KenbBHHAX) OT ypOBHS MOpPS [0 BBICOTBI
10JIeTa;
P, - naBneHue Ha ypoBHE MOps ( B MM  PT.CT.);
P, - maBieHme Ha BBICOTE ITOJIETA.

[Ipu ompeneneHnn CTaHAAPTHON OAPOMETPUUECKOH BBICOTHI MojieTa  HpuHUMaercs P,= 760
MM pPT.CT., @ Py - HMeeT NMOCTOSIHHOE 3Hau€HHE Ha JILeNIOHE rosieTa. B 3ToM cilyuae BelW4YHMHA
U3MepsieMO BBICOTHI OyzeT 3aBUCETHh OT CpeaHel TeMmmepaTypbl cTonba BO3ayXa.
[TockonbKy peabHOE paclpeiieieHHe TEeMIepaTyphl [0 BBICOTE U CIIEA0BATENbHO, 3HAUYEHHE ¢
Bcerna oriauvaroTcs oT ycnoBuit CA, ¢opmyna (1) maer COOTBETCTBYIOIIYIO MOTPEIIHOCTh MPH
onpexaeneHuu H.

JUis OUEHKHM BEJIWYMH METOAMYECKOW omuOku mpubopa BO3bMEM JiorapuMuiyeckui
mud¢epeHnman ot npaBol u neBoil yacteil popmynsl (1), cuutas P, , u Py, mocTosHHBIMU

BCIIMUYNHaAMMU. Torz[a B KOHCYHBIX NPUPAICHUAX MOKHO 3allCaTh:
AH _ AT,
=== 2
5T, )

Ecnu npussaTe 1uig Tponocdepsl n HuxkHe crparocdepsl B CA T~ 250 K, To ypaBHeHue (2)

MOXXHO IPEACTABUTHL B BUJC .

AH
o 0,4 Tep %, (3)

rae  Tep - BenM4YMHA OTKJIOHEHUS CPeJHEN TeMIepaTypsl CToa0a Bo3ayxa oT 3HaueHus B CA.
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W3 Beipaxenus (3) ciemyer, YTO METOAMYECKas OINMOKA TNPH HM3MEPEHUH BBICOTHI II0JICTA
0apoMeTPUYEeCKUM BBICOTOMEPOM HE SIBIISICTCS MOCTOSHHOH, a W3MEHSAETCS B 3aBUCHMOCTH OT
BbICOTBI H W OTKIOHEHHWs cpeaHed Temmeparypsl croyida Bo3myxa oT 3Hadenus B CA. Tak

AH
H

OTHOCHUTEJIbHAsl OIIMOKa B U3MEPEHHH BBICOTHI npu AT, - 2,5° cocraBut 1%, a mpu

AT¢,=10° 6yzer paua 4%.

B tabnuue 1 mpuBeneHbl aOCOTIOTHBIC METOUYECKIE OMIMOKH 0apOMETPHUYECKOTO BBICOTOMEpa
qutst amenonoB nojeta: 900,1500, 3000, 5100, 7200, 9000 u 12000 M nipu pa3IMYHBIX 3HAYCHUSX
AT,,.

Tabmuua 1
AOCOIIOTHBIE METOUYECKHE OIMOKH OApOMETPUUECKOTO BRICOTOMEPA
Bemnuuna | Benmnuuna Bricora monera H, M
ATch AH,% 900 1500 3000 5100 7200 9000 12000
1 0,4 4 6 12 20 29 36 48
2,5 1 9 15 30 51 72 90 120
) 2 18 30 60 102 144 180 240
10 4 36 60 120 204 288 360 480
15 6 54 90 180 306 432 540 720
20 8 72 120 240 408 576 720 960
25 10 90 150 300 510 720 900 1200

W3 ananuza naHHBIX CIEAyeT, 4TO abCONIOTHAs OMHMOKa B M3MEPEHMSIX BBICOTHI 3aBUCHUT OT
smrentoHa tosteta. Ha »smrenmonax 9000m m BeIe ommOka moxer gocturate 900 M m Oonee.

3anummem dopmyny (1) ms yenosuit CA u peanbHOM atMochepbl

Hiypu6= RCTCP.En;—:; )
Huer=ReTep.g ==, (5)
H

rIe Hupus - BBICOTA, TOKA3bIBacMas Ha MIKaJe BBICOTOMEPA;
Hicr - BCcTHHHAS 6apomeTpuyueckas BhICOTa;

Tepica - cpensss Temmeparypa cTonda Bo3nyxa B CA;
10
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Tepy - akThueckas cpenHss Temmeparypa.

[Tonenu ypaBHeHus (5) u (4) Npu MOCTOSHHBIX 3HAaYeHUsAX P, u Py , momydynm

Hie: = ann6 _:-F_;' (6)

W3 ananmsa ¢popmyns (6) ciexyer, 9To:
a) B TEIUIOE BpeMs roja, a TaKkke B TEIJIbIX BO3IYIIHBIX MaccaX, Koraa Ty ¢>Tcp,ca BEICOTOMED
MIOKa3bIBACT 3aHIKEHHBIC BBICOTHI, T.€. Hucr™> Hipus ;
0) B XOJIOJIHOE BpEeMs , a TAKXKE B XOJIOAHBIX BO3AYIIHBIX Maccax, KOoraa Tep.p<Tcpsca , TOKA3AHUS

BBICOTOMEPA 3aBBIIIEHBI, OHH IPEBBIIAIOT (PAKTUYECKYIO BBICOTY, T.€. Hyer <Hjpus .

3. PE3YJIbTATHI PACYETOB OTKJIOHEHU TEMIIEPATYPHI CTOJIBA
BO3JYXA OT 3HAYEHUM B CA JIJISI PAMOHA ADPOIIOPTA TEMJIMCH

B nponecce BbinosHeHUs: paboOThl ObUIM PAaCCUMTAaHbl OTKJIOHEHUS CpeAHEel, MaKCUMalbHOHN U
MUHHUMAaJILHOM TemIeparypa crojda Bo3ayxa oT 3HayeHUi B CA 1O KIMMAaTHYECKUM JTAaHHBIM IS
paiiona aspornopra Tomincu. OHU OTHOCHIIMCH K XOJIOJHBIM (SIHBaph) U TEIUIbIM (MIOJIb) IEPUOAAM
roja. PesynpTaTsl pacueToB npuBeAeHbI B Ta0nuie 2. M3 aHann3a JaHHBIX CIEIyeT:
1. ITo abcotoTHOM BeIMYMHE OTKIOHEHHS TEMIIEpPaTyphbl U3MEHSIOTCS C BHICOTOW B CPAaBHUTEIBHO
HEGOJIBIINX MPEIeNax; PasHOCTh STHX OTKJIOHGHHH COCTAaBISET B CpegHeM 2 - 5°, TIpH 5TOM B
3UMHEE BpeMs OHa HaMMEHbIIasl.
2. PazHOCTBh MeXly BEIMYMHAMH TeMIIeparypsl cTosda Bo3ayxa Tep g M Tep,caHan TOMmMcHsnmoit
Ha BCEX BBICOTaX (PUKCUPYIOTCS OTPHULATENBHBIMU (OT -9,5% 10 -11,4°%), .. Tep.< Tep. ca; a meTom

- HonokuTenbHBIMU (0T 19,3 10 13,5), T.€. Tep ¢>Tepica

11
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«ULO3dIA) BAS6L3IMAB0»

Pesynprarsl pacueToB OTKIOHEHHMH Temneparypsl Te, ¢ OT Tep,callilsd paliona asponopra

Tonmucu
Taoauna 2
Ce3soH, Bricota H, M
MecsI XapaKkTepuCTUKU 1 2 3 5 7 9
TEMIIEPATYPHI
Cpennsis -11,4 -10,3 -9,9 -11,2 9,1 -9,5
SAuBapp MakcuManbHas 1,8 2,5 45 2,3 47 2,7
Muunmanpaas -25,7 -24,5 -25,3 -26,7 -22.8 -22,3
Cpennsis 10,8 10,7 10,3 9,3 12,4 13,5
Hronn MakcuManbHas 23,3 22,0 22,0 19,8 23,7 24,7
MunumanabHas 1,3 15 15 0,7 -1,7 -0,3

3. BennmunHa OTKJIOHEHUH JUIsl pa3JIMYHbBIX BBICOT 110 CPEAHEN TeMIlepaType He MPEBbIIIaeT 3UMOit
-12, netom +140;
- 110 MAaKCHMAJIbHOU TeMIIepaType 3UMMOM OHa H3MEHSETCA OT +1° 0 +5° 3umoit,

+19° no +25 0;

JE€TOM — OT

- TI0 MUHUMAJBHOU TEeMIIepaType OTKIOHCHHS UMEIOT TIPEJIEITbl U3MEHEHUS 3UMOM OT -22° j10 -
270, netom — ot -2° o +2°.

B cooTBeTcTBUU C TPUBEACHHBIMU H3MEHEHHSIMH OTKJIOHEHUH CpeAHel TeMmMmepaTryphl BO3ayXa
or3HaueHuit B CA OyleT U3MEHATHCA W BEIMYMHA METOJUYECKON MOMPaBKH 0apOMETPUUYECKOTO

BBICOTOMEDA.

4. 3AKIIOYEHUE
Takum o0Opa3oM, B pe3yibTaTe aHaJIW3a JaHHBIX MCCIEIOBAaHUNA MOXHO 3aKIIOUYHUTh
clleAyIoIIIee.
1. lng ToyHOTO omnpesaeneHus 6apoMeTpUUYEeCKOW BBHICOTHI B MOJIETE IKUMAX JIOJDKEH pacIoiararhb

uHpopManuei o TemMreparype Bo3iyxa y HOBEpXHOCTH U Ha »1uenoHe nosera. Omubka B pacueTax
12
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cpenHeill TemiepaTypsl CTojI0a BO3ayXa Ha 1°C IPUBOJIUT K OTHOCUTENILHOM OmIMOKe B U3MEPEHUU
BbicOTHI 0,4%. B sToMm ciywae s smenona 5100m aOcomtotHas ommubka Oyzaer paBHa 20M, a
i suienona 12000m — 48wm.

2. OT TOYHOCTM UW3MEpPEHUs TEeMIIepaTypbl BO3AyXa Ha BBICOTAX 3aBUCUT MPABUIBHOCTh

OIIPECACIICHUA 6apOMeTpI/I‘IeCKI/IX BBICOT, a CJICAOBATCIBHO U 0€30MIacHOCTb IT0JIETOB.

JIUTEPATYPA

1.A.M. Bapanos . O0s1aka u 6e3onacHocTb noJieros. JI.I'ugpomereonsnar.1983. 231c.

2.0.1. Muxaiiio, HU.M. Koziao, @.C.I'epreab. ABuauuoHHble npudopbl. M.
«MammuocTpoenue» . 1977, ¢.9-25.

3.B.!A. Ocapmmii , I'.A. Yepubimos . Bozaymnas naBuranus. M. « Tpancnopt», 1969, ¢.203-
213.

AIR TEMPERATURE INFLUENCE AT THE BAROMETRIC
ALTIMETER METERAGE,
A.Apkhaidze.

The mutability of barometric altimeter methedologcal error of the air temperature is
consibered. Investigation was made for Thilisi airport region in the depenting on sezon and
flight altitude.

359M0L $g839GM5@GHucol 393w 9bs Mgbol daMMIgEGHGMWo Lodsmeroll Ibmdols

05B39690e9d%y,
5.o53b50dY,

Boddmddo  qobbowrmos  35OMIgBHOWMo  LodsEoldbmdol  dgmmEMo
3OM30Wgdgd0L (335905 MBS  5BHIMLRBIOo 35900l BoJBHOMM0  3H39MSGHMOOL
339 905MdLMB 353806MT0. 3w0dsG Mo dmbs(399900L dobg30m o960 BYdME0S
dool3oM0sb  BMgbol  Lodomergdg 399008 b3gBOL  Lsdwomm  FodBomMo
AH9939M5GHMMHJOOL  4oIBOS  LAbIMEGHMWo  SEGHIMLGRIOHML 36033690 Mdgd0©6  J.
0300olLOL  59MM3MOGHOL  Mga0mbolsmzol, LyBMbols s gdgEmbgdol Lodswwgqdols
dobgzom.

(Moctymuuo 23.01.2013)
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ABHALIMOHHBIE IBUTATEU BHYTPECHHEIr0 CropaHnus

Cgernoit mamsiTu Moero HactaBHuka Ceprest AjiekcanipoBuya J[>kaHOosHa TOCBSIIALO.
MHOI'OTOIIVIMBHBIE PIIJI «\ WANKEL» AG
K.B.Bponanse*

(ABnanuonubiii yausepcuret I'py3un, np. Kerepan Ilame0y.iu,16, TOnnucn,

0144, I'py3us)

Pestome: B cmamve paccmompeHnsvl, coz0anHvle 6 | epmanuu pomopHo-nopuiHegsvlie CUuiogble
YCMAaHoB8KU , pabomaiowjue Ha Kepocune u ouzeivHom monause. IIpedcmasnenvi
Xapakmepucmuku — MHO2OMONIUBHLIX Osucameneli Baunkens ¢ mabnuunom u
epaghuyeckom eudax . [laemcsi 3axnouenue 0 yerecooopazHocmu CO30aHUsL
ABUAYUOHHBIX POMOPHO-NOPUIHEBBIX CUNOBLIX YCMAHOBOK, NOMPEDNAIOUUX KEPOCUH.

KuoueBbie cioBa: pomopno-nopwnegoti  ogueamenv (PI1/]), Baukenv,mnocomoniusnas

asuayuoHHas cujloeasd yCnaHoeKd.

1.BBEJEHUE

[TpumeHsieMble Ha JIeTaTENbHBIX amapaTaXx pPOTOPHO-TIOPIIHEBBIE JBUTATEIN PabOTaIOT Ha
6€H31/IH€, B TO BperI KaK OCHOBHBIM TOIIJIMBOM B aBHUAIlUN y>1<e JTAaBHO CTall KepOCI/IH 1 TOIVIMBA HA
ero ocHoBe. CiuenoBarensHo, PIIJ[ , paOotatonme Ha NEPEYUCICHHBIX TOIUIMBAX, WMEIOT
MperMyIlecTBa nepe OCH3MHOBBIME MOPITHEBBIMU ABUTATEISIMU BHyTpeHHHero cropanus ([IBC),
C TOYKU 3PEHHUS YACTbHBIX XapaKTEPUCTHK - MAaCChl, MOIIIHOCTH, Ta0apUTOB- HanbOJIee BasKHBIX
J1s1 aBUAITMOHHBIX CUCTEM.

BOGHHI)Ie opraHH3au1/m 60.]'[66 I[pyl"I/IX SBI/IHTepeCOBaHBI B MHOTOTOIIJIMBHBIX CHJIOBBIX
ycraHoBkax.[loaTomMy cozmanue U ucciaenoBaHUE MOCIEAHUX MPOUCXOAUT UMEHHO TIPH MOACPKKE
3THUX TOCYaPCTBEHHBIX CTPYKTYP.

O‘-IGHB qacTo TEXHUYCCKUE CHCTEMBI, pa3pa60TaHHLIe JIs1 BOCHHOT'O HpI/IMeHeHI/ISI
MEepexXoaT B TPaXKIAHCKUH CEKTOp. OTOMYy HpeaUIecTBYeT, HHPOPMUPOBAHUE MOCPEACTBOM

Hay4YHBbIX HYGHHKaHHﬁ, CrIenuajaIrcToB, pa60Ta101111/1X B COOTBCTCTBYIOIIIUX 00JIaCTSIX TEXHUKH.

) ITpodeccop
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2.0CHOBHAA YACTh

“Wankel”’AG ob6namaer psgom mogmeneir PIIJ] , MCIOnb3yrOmuX, Tak Ha3bIBa€MbIC, TSKEIIBIC
TOIJIMBA-KepOCUH H ju3enbHoe. Takumu monemsimu siisitotest LOCR-407 SD - omHOpoTOpHBIHA
(Puc.1aul6) u LOCR-814 TD - nByxpotopusiii (Puc.2).

Heuratens LOCR-407SD Bwimepkan 6e3otka3zno 400-4acoBoi UK HCTbITaHUN. [laHHOMY
PIIJI mpucBoen ko AEP 5, mo knaccuduxamuu NATO.

Eme ogna monens muororomsmBHoro PIIJ] mpencraBnena na puc.3. Oto nsuratens AR-
208DT--IByXCEKIIMOHHBIN, €  KOMIIGHCHpYIOIIUM  TypOoHannyBoM. Ero  HekoTopbie

XapaKTCPUCTUKU IIPHUBCACHLI B CBOJTHOM Ta6nm_{e MHOTI'OTOINIMBHBIX POTOPHBIX JBUrartesnei

“Wankel.“

Puc.la
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Puc.1.6

wankel©ag

MHororomiuBHbIie BUraTeIu
e OJHO WJIH ABYXPOTOPHbIE
e KMIKOCTHOE OXJIAKIACHHE
e PpoOTOp OXJIAXkIAaeMblil TONJMBO-BO3AYIIHOI CMeChI0
e POJMKOBBIE MOAIIUITHUKH
e NMPKYJALUOHHAS CHCTEMa CMA3KH
e TOmIMBHas cucreMa BOSCh ¢ BHpbICKOM BBICOKOTIO AaBJIeHHS
e TOIJIMBHBII HACOC C MEXaHMYECKUM NMPHUBOIOM
e 3JIEKTPOHHOE 32KUTAHHU

e uekTpuyeckmii craprep 12 V (24 V no 3aka3y)
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Mopaean

Tun

Pasmepsl. [Mm] LxWxH
Bec [kr]

Momnocthb [KBT(J1.¢.)]

[o06opoT M B MUHYTY]

Kpyrsammii moment [Hm]

[o0opoT B MunyTy]
PabGouuii 00bem[cMm 3]
Ya.pacxoa Tonsmsa [r/kBry]

Tonauso

MotopHoe Mac10
Cucrema 3a:kuranms
DJleKTPpUYECKHii cTapTep

Cgeua 3aKUTraHuA

CTaHI[apTHaﬂ KOMILJICKTAaIudA

LOCR - 407 SD
OTHOPOTOPHBI
404 x 388 x 399
38,0

12 (16) Crangapt
3600-

20 (28) CnenuajbHoe

6000 HCIOJTHEHHE

32
3600

407
330,

Tsxenoe / Anzenn / F-34 nam F-40
Camouernoe Jet-A / F-54 | F-75 [; JP-4 [ JP-5 [ JP-8

SAE 30 /SAE 15 W 40 (MIL-L-2104 C)
Bosch - TSZ /H

12V /900 W

BERU-14-4 DPO

3HeKTpl/l‘leCKl/Iﬁ CTaprep, TOIJIMBHAsA CUCTEMA €
HEMOCPECACTBEHHBIM BIIPLICKOM, CBE€YH 3A'KUTaHUSA,

MAacCJAHbIA PUIbTP,MACIAHBIA pagHaTop.

JdonmosHuTEILHOE

o0opynoBaHnmne

I'nymmre b BHIXJI0NA, BOXHOMACJISIHBIN
paauaTop, BO3AYIHbIN GUILTP/IIyHIMTE]b BCACBIBAHNS,

3JIEKTPOreHepaTop.
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Mojaein

Tun

I'a6apursl [Mm] LxWxH
Bec [kr]

MomnocTb[KBT (71.¢.)]

[o0opoT B MunyTy]

Kpyrsammii moment [Hm]

Ha CKOpocTH [000pOT B MUHYTY]|
Pa6ounii 00eM [cMm 3]
Ya.pacxoa ronsmsa [r/kBry]

Tonmauso

MotopHoe Mac10
Cucrema 3a:kuranus
DJleKTPpUYECKHIi cTapTep

CBeun 3aKUTaHuA

CTaHI[apTHaﬂ KOMILJICKTaIudA

LOCR-814TD

JABYXPOTOPHBIN ¢ aTMOC()epPHBIM HATIOJTHEHHEM.
503 x 388 x 399

50,0

24 (33) Cranaapr
[3600]

40 (56) Cnen. ucmnoJi-
[6000] mHeHue

72
3600

814
330,

Tsxenoe / Inzens / F-34 nam F-40
Camouaernoe Jet-A / F-54 | F-75 / JP-4 | JP-5/ JP-8

SAE 30/ SAE 15 W 40 (MIL-L-2104 C)
Bosch - TSZ/H

12V /900 W

BERU-14-4 DPO

3.]'IeKTpI/I‘leCKI/II7I craprep, TolJiMBHasi cucrema ¢
HEMOCPECACTBEHHBIM BIIPBICKOM, CBE€YH 3A'KUTAaHUSA,

MAaCJSAHbIA PUIbTP,MACIAHBIA paguaTop.

JonosiHUTE/ILHOE 000pPY10BAHHE

'nymmTesb BbIXJIONA, BOAHOMACASIHbIH
paaMaTop, BO3AYMIHbI pUILTP/IIyINTENb BIYCKA,

3JIEKTPOreHepaTop.

18




LSIAMNSIMAHOL) 1HFIGENIH(M JIABSRO  «d3SIA) BAS6LIMOB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

Heuratemn LOCR, mo TpeGoBaHuio 3aka3dymka, MOTYT OBITh CHA0XEHBI CHCTEMOM
TypOOHa11yBa.

C Touku 3peHust IPUMEHEHUS B aBUAIINH, HAUOOJIBIINKA  WHTEPEC MPECTABIISCT ABUTATENb
VLDE407 SDT. Puc.4a u46. Orot PI1/[ ¢ TypOoHamaIyBOM U MPOMEKYTOYHBIM  OXJIAKJICHUEM
CKaTOro BO3/yXa OBLI CO3JIaH 10 I0ToBOpY ¢ MuHHcTEepcTBOM 000pOoHEI ['epmaHuy.

BonpmmHcTBO OecnmIoTHBIX JieTaTeNbHbIX annapatoB(BI1JIA) nerkoro u cpeanero kiacca
OCHAIICHBI OCH3WHOBBIMH JIBUTATEIISIMU - MOPITHEBBIMH 2-X TAKTHBIMU WJIM POTOPHO-TTOPITHEBBIMU
4-x TakTHBIMU. [0 yTBEP)KACHUIO HEMEIKHX  CHCIMAJIMCTOB, MOMBITKH
KOHBEPTUPOBATh 2-X TaKTHbIC OCH3MHOBBIC MopiIHeBbie Apuratenu (I1]]) B au3enbHble, )KeaaeMbIX

pe3ynbraToB He Janu. [loatomy pemieHo ObUIO cO3aTh padOTaIOUI  HA KEPOCUHE U IU3EJIbHOM
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"“an“h“||ll"‘|‘["lv

Puc.3

tommBe PIIJ[, B koTopom miisi BOCIUIAaMEHEHHWs BIPBICKMBAEMOIO0 TOIUIMBA HCIOJIb30BAIACH
aneKkTpocBeda. DkcnepuMenTsl Hadanuch B 80-x romax Ha PIIJ] ¢ atMocdepHbIM HamonHeHHEM
(BcacbiBaHUEM), a B Hauale 90-X mepeHeceHbl Ha ABUTaTeNH ¢ TYpOOHAIIyBOM.

[TpoexT mon HammeHoBaHMeM «QO4YeHb JIETKHA  JBUTATENb JUISL JPOHOB, OJHOPOTOPHBIH,
JM3CNbHBIN  (TSHKETOTOIIMBHBIN) ¢ TypOoHamayBom» (Very Light Drone Engine,Single rotor,
Diesel, Turbochurged) mnonyunn mnonmaepxky MuHuctepcTBa 000poHBI ['epMaHMM H  Haval
ocyuiecTBIAThCA B 1997 rony .

B mpunnume, VLDE407SDT »t1o cunoBas ycranoBka(CVY), Bkmouaromas JIBC u Bce
CHUCTEMBI, TOTOBasi K MCIIOJIb30BaHUIO Ha Jr00oM OecrmiiotHoMm ammapate (BITA) — Bo3gymiHOM,
HazeMHOM U BogHOM. O6mmit Bec CVY cocraBiser 33,9 Kr, U3 KOTOPBIX — 23 KI' MPUXOIUTCS Ha
0azoBbiii qeurarens Waukel VLDE-407SDT, a 10,9 kr - Ha CUCTEMBI, B KOTOPbIE  BXOJST
TypOOKOMITpECCOp, TIYIIMTENb, PAIHATOPhI, TEHEPATOP MEPEMEHHOTO TOKA, CHCTEMa 3a)KHTaHHS,

BBIXJIOITHAs CUCTEMA, TPY6OHPOBOJIBI W HIITaHTH, y3Jbl KPCIIJICHUSA.
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TypOokommnpeccop aBToMOOMIBHOrO THHa Maccoil no 2 kr. Ha Bxome B kommpeccop
YCTaHOBJIEHBI Majopa3MepHble BO3AYILIHbIe (GUIBTPHI. BhIXjomHas 4acTh TypOMHBI COEIMHEHA C
[JIYHIUTENEM, CIPOCKTUPOBAHHBIM ~ Ha Mayloe JpoccenupoBaHue jasurarenss. OTBOJ Teruia
OCYUIIECTBJISICTCS ~ BOJIOM, MacjioM, HaJJYBOYHBIM BO3JlyXOM 4epe3 COOTBETCTBYIOIIHE
TEII000MEHUKH, XapaKTePU3YIOIIHUECs MaJlbIM BECOM.

PacronosxeHne arperaroB CHCTEM 3aBUCUT OT KOHCTPYKTHUBHBIX ocoOeHHOCTeH BITA.

Cucrema 3a)KHUraHust 3JIEKTPOHHAS , COOpaHa U3 CTaHJAAPTHBIX SJICMEHTOB.

YrpasneHue JBUraTeIeM — MEXaHUYECKOE, TTOCPEACTBOM PETYJIUPOBAHUS MTOa4H TOTLIMBA.

Tak xe kak B aBurarene LOCR, B paccmarpuBaemoii C.Y. ans BociiaMeHEHHs] KEpOCHHA
WM JTM3EeTbHOTO TOIUIMBA UCHONB3yeTcs aJekTpocBeya. [locne mporpeBa aBurarens, MOCieIHUN
MOXKeET paboTath 1 0€3 UCTIOIB30BaHUS UCKPOBOTO 3aKUTAHUS.

[ToHMKEeHHAsI CTETICHb CKATHS OTPHUIATEIILHO CKAa3bIBACTCS HAa SKOHOMHYHOCTH JBUTATEIIS,
HO, C APYTO¥ CTOPOHBI, TO3BOJISIET COKOHOMUTH BEC U JAeNaeT paboTy ABUTATENs IJIABHOM.

Ha C.V. 6ecnuioTHBIX JIeTaTeNbHbIX anmnapaTax B KaueCTBE JABM)KUTENS UCIIOJIb30BAH BUHT
¢dukcupoBanHoro mara. [Tocmeaauii MOXET OBITh KaK TSHYIIETO, TaK M TOJKAIOIIETO TUMa. BUHT
Kpenutcs Ha Quianiie Basia quratessi. Ha aTom ke Quianiie pacmosioxeH 0alaHCUpOBOYHBIN TPY3.

Penykrop BuHTa BBIOMpaeTcs 3aka3unkoM. Kak ObUIO cKa3aHO B TpebIIyIIeH cTaThe
aBTopa[4], ¢upma YCHEIIHO HCIONB3YeT W MpearaeT mepeaadyy TuOa ,,3y0darblii IIKUB U
pemens”, xopoiiro onpoboBannyio Ha asurarensx LCR-407SGti u LCR- 814TGti.

[To pesynpraram wucnbiTaHuii cuinoBod yctanoBkn VLDE-407 SDT Opumn mocTpoeHsI
BUHTOBBIEC XapaKTEPUCTHKU MOIITHOCTH, MOMEHTA, pacxoja TorumBa Puc.6a,0,B., a Tak:ke BHICOTHBIC

XApPAKTCPUCTHUKHU JIA BAPUAHTOB C HAIIOJIHCHUEM ITPU BCACBIBAHUU U IUJIA Typ60HaL[)1yBa. (PI/IC 7)
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Puc.4a
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Puc.46
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VLDE 407 SDT
PacmnpnTeanblﬁ 0avok

Perynstop BbICOTHOI
KOMIT€HCALIUH
\ — Oxnanurens BO3yxa
; N\ (nHTEpKYJLIEP)

S 22 VLDE 407SDT
-

®

>

Bo3ayuusbiii S «
GunbTp Y % 3 3 a

[nywmrens
Macnopaauarop -
Typb | |
OHarHeTarelb :
P BniyckHoe ==
OKHO
Puc.5
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= 60 7 I T i
g i il
s 50 e R
o il
= Al |
[ A
[ i b
> HEHERR |
g L
30 —
20 ‘K L S B R R T Y T R (e e i e SO IR B e it
I
0 :
3000 3500 4500 5000 5500 6000
YactoTa BpalleHns Bana o6/MuH
Puc.6a
VLDE-407 SDT
b=
m 40 T T
X I 1 :
£ 35 | verified groﬂ1potenﬁal{\\<s‘ R LT L. TS
—
)
) i PRS0 B SISO | | TRR . /(e
£ 30 S
o
5
= 25
=
20 -
15
10 el
5 i
0
3000 3500 4000 4500 5000 5500 6000

UacTtota BpalleHns Bana o6/MuH

Puc.66

26



LOIMMSFMAHOLM) 5SFIGENIHM JIM6ORO  «Ld3dIOM) BASBLI)AB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXIYHAPOJIHBII HAYYHBIN XYPHAJ «BO3AYIIHBIN TPAHCIIOPT»

VLDE-407 SDT
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BbicoTHaa komneHcauus

VLDE-407 SDT
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MHOroTONJIMBHBIA POTOPHO-TIOPIIHEBOH IBUIATE/Ib

Moaenb

VELDE - 407 SDT

Tvn

POTOpPHO-NOPLIHEBON,04HOCEKLMOHHbBIN,C
HenocpeAcTBEHbIM BNPbICKOM,BCMOMOraTe/ibHbIM
CBEYEBbIM 3aXKMUraHnem,TypboHaaayBoOM U

oxnaxgeHmem Haa.Bo3ayxa.

Pabouuit obem

407 cm®

MouwHocTb/06.MUH

35 KBT1(47 n.c.)/5500

ypa.pacxoa Tonamea

<2300 rp/kBT 4ac ao BbicoTbl 3500 m.Hazg Y.M.

Tonauso

[unsenbHoe; JP-5; JP-8;/pa3Hble TonauMBa.

MoTtopHoe macno

SAE 30/SAE 15W40(MIL-L-2104C),0-276

OxnaxXpeHue aBurarens

Cratop-Boaa v aTuNeHrnmkonb,Potop-

LMPKYIMpPYIOLLLEE MAC/I0 ABUraTens.

NoawunHukn/cmaska

CKoNbXeHnA/UMPKYNALUMOHHAA NoA AaBNeHNeM

Pacxop macna

80 rp/4ac Ha MaKC.MOLLHOCTH.

Cucrema Bnycka

C TypboHaaaAyBOM U OXNaAUTENEM.

Bec asurartensa

25Kr-6a308BbIit ABUraTeNb
35,9Kr-nonHOCTbIO YKOMMNeKTOBaHHas(6e3
ABUXUTENA) CMN0BaA YCTAHOBKA,roToBasA K

NMPUMEHEHMIO Ha annapare.

Fabaputbi(ganHa X WKMpUHa X

BbICOTA)

365 x417 x 299 mm.

Ha3HaueHMe

BecnnnoTHble 1 ynpaBasemMble Ha PacCTOAHUM

annaparsbl.
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Ha ocHoBe pe3ynbTaToB UCIIBITAHUN HEMEIKUE CIICIIUAIMCTBI CACNIATN CJICIYIOLIUE BHIBOJBI.
1.IlpumeHeHNe CTaHIAPTHBIX  JJICKTPHUECKUX cBeuel obecreumBact HaJC)XKHOE
BOCIIJITAMEHEHHUE TSDKEJBIX TOIUIUB (JIM3EJIbHOE U Pa3IMYHbIE aBUATOIUIMBA HA OCHOBE KEPOCHHA).
2.Ilpomiecc rTOpeHHMs TpPU BCIIOMOTaTEILHOM CBEUYEBOM 3aKMTAHUU JICJIACT JIBUTaTelb
MaJIOUyBCTBHUTEJIbHBIM K KQU€CTBY (COPTY) TOILIMBA U €r0 HECTAOMIBLHOCTH.
3Topenune B PIIJI co BcrmoMorareibHbIM CBEUEBBIM BOCIUIAMEHEHUEM IPOUCXOIUT
,MAT4€e”, YeM B MOPIIHEBBIX JBUTATeNsAX , OJaroaaps MEHbIIEMY 3HAUCHHIO JaBJICHUS B KOHIIE
cropanus (au3ens 18,0-20,0 KF/CMZ; Bankens 8,0+9,0 KF/CMZ)
bonee «Msrkoe» ropeHue CHIKaeT YPOBEHb LIyMa (yIy4IllIaeT IIyMOBBIE XapaKTEPUCTHUKH ).
4. Menbliiee JaBieHNE B KOHIIE TaKTa CTOPAHHS CHHKACT KOJIMYECTBO OKUCIOB a3oTa NOX.
5.IIpoIOKUTENIBHOE HMCKPOBOE 3a)KUTAHHWE  IOBBIINIACT HAJACKHOCTH PaOOTHI, XOTS OHO
Heo0X0IMMO Ha pekuMe Iycka u mporpesa. [locne mporpesa u moj Harpy3Koi ABurarens padoraer
oT camoBociuiamenenus TBC.
6.IloHm>keHHOE JAaBJIEHUWE CrOpaHMsl IO3BOJIIET CHU3WUTH TONIIUHY JeTaled (craTopa) M,
COOTBETCTBEHHO, YMEHBILIUTh BEC JBUTATEIIS.
7.PI1[] , paGoraromuii Ha TSKENBIX TOIUIMBAaX, MMeeT creneHb cxatus €=10+11. Ilpu
TypOoHamayBe £=15+16.
8.IlopiiHeBble ABUTaTEn, padoTalollMe Ha TSKENIbIX TOIUIMBAX (AM3€NIM) HpPH PaBHBIX
MormHocTsX ¢ PIIJ[, 3HauMTEeNnbHO yCTYMarOT MOCIEIHMM B Y. MOIIHOCTH U B Onuxaiiiem
OyayuIieM K HUM He TPUOIU3ATCS.
9.TypOoHanayB 3HAUUTETHLHO TOBBICUI BBICOTHOCTH JBUTATEIS, €ro TEeXHUYESCKUE
XapaKTEPUCTUKU, CHU3WI PACXOJ TOIUIMBA, YTO TTO3BOJIMIIO YBETUYHUTH MOJIE3HYIO HATPY3KY 3a CUeT
TpeOyeMoro 3armaca TOIUIHBA.
10. Ins nanpHeiimiero nosbimeHus: BbICOTHOCTU PIICY BO3MOXKHO MpUMEHEHHE CTYIEHYaTOro
TypOOHaIyBA.
11. UHaTEepKymiep sIBASETCS NEMIEBBIM M HAJCKHBIM CPEICTBOM IS YIYUIICHHS OXJIAXKICHUS
JIBUTATEIIS, ¢ enbio cHmkenns MK 3ameTHOCTH.
[IpuBeneHHbIE AaHHBIE MO3BOJSIIOT caenaTh BbBoA, uyTo C.VY. tima VLDE 407SDT moxHO
3¢ (}HEeKTHBHO HCMOIH30BaTh HA Pa3UYHBIX TPAHCIOPTHBIX CPEACTBAX KaK BOEGHHOTO, TaK U

IpaXXJIaHCKOI'0 Ha3HAUYCHUA. MHOTrOTOILINBHEIC JBUTaTCIIM B OCHOBHOM 001acTh HHTCPECCOB
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BOCHHBIX BeIOMCTB. OIHAKO IMOSBJICHUE MOPIIHEBBIX JBUTATENICH, pa0OTAIOMIUX HA JH3.TOIUIMBE U
kepocune (mamp.THIELERT Centurion) cBumeTensCcTByeT O TOM, YTO

rpaxaanckux camoiietoB DA42MPP-Factsheet. TTosTomy onTuMu3anus MPUMEHEHHS JBHUraTesCH

Bankens Ha aBUAITMOHHOM TPaHCTIOPTE HEOOX0AUMA.

JlaHHas cTaThs Tak ke, Kak W npenpiaymiasa[4], sBiusieTcss B OCHOBHOM MH(POPMaIMOHHON. ABTOD

yOeXJIeH, 4YTO

npexacenatenem AxiuoHeproro o6mectBa «Wankely Mapuo XéGepepom,

TIIATCIBHOT'O aHaJIn3a.

OnauM u3

BOIIPOC KOCHYJICA

HM3JI0KECHHBIN Marcpual, JIF00E3HO U JIUYHO HpeﬂOCTaBHeHHBIﬁ CO34aTCJIICM H

3HAUYUTEIbHBIX ycmexoB ,,Wankel” AG sBasiercss HCHOIb30BaHHE JABUTATEIS

LCR-407 na rubpugnom aBTomobmie ,,Proton exora” (Manaususi), KOTOPBIN BEIMTPaAJl TOHKY Ha

Tpacce MEKIy

ropoamu

Bpaiiton wu Jlounon. ['mOpunneie CVY SBISIOTCS €IIE OTHUM

13 OCHOBHBIX 00JacTeil KpoMe BBIIICYKa3aHHBIX, I1€ BO3MOXHO dQdexTrBHO npuMeHuTs PI1/I.

CBoaHasi Ta0/ U112 XapaKTEePUCTUK MHOTOTOIIUBHBIX PITJ]

JlBurarens VLDE-407SDT | LOCR-407SD LOCR-814TD | AR-208DT
Tun aeurarens | PII[ PITI PII PIT/T
OJTHOCEKIIMOH- OJTHOCEKIIMOH- JIBYXCEKIIHOHH- | TBYXCEKIIMOHHBIH
HBIN HBIN I} c TypOO-
¢ Typ60-oM HaJ|JTyBOOM
Pa6ounii 06bém | 407 (0,4) 407 (0,4) 814(0,8) 814(0,8)
CM3(J'I)
CreneHb 10-11 (15-16 mpu | 9,5 95 95
coKaTus TypOOHa I TyBE)
MorHoCTh 12(16) /3600- 24(33) /3600-
kBT(11ic)/00.MuH | 35(47)/5500 CTaHIapT.}CII. craggapr.ucn. | 67(90)/6000
20(28)/6000- 40(56)/6000
CIICL.CTIOJTHEHHE | CIEIl.MCTIOTHEH-
ue
Kp-uit moment- | 65/4000 32/3600 72/3600 109/ 4000

HM/00.Muua
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I'aG-ub1i 00BEM | 45,5-0a30B5I111 62,5 77,9

'’ PIIJL; 138,4-CY -

Macca 25,0-0a30BbI1ii 38,0 50,0 53,0
PITM; 33,9-CY

V.macca- 0,53-0a30Bb1i 0,94 0b61 0,59

KI/7IC. PIIJT; 0,72-CY

Va.momuocte- | 1,88-0a30B5I1it 1,05 1,63 1,70

JIC./KT PII/; 1,38-CY

JlutpoBas 115-CY 90,9 92 112,5

MOIIHOCTh-

/M.

VYn.pacxon 0,290 0,330 0,330 _

TOTI.- (0,213) (0,243) (0,243)

KI/KBT(JIC)4ac.
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3.3AKIIOYEHUE

Komnanus ,,Wankel”AG o6nagaer poTopHO-NOPIIHEBBIMU CHIIOBBIMU ycTaHoBkamu (PTICY)
Pa3IMYHOro Ha3HAYCHH, pa0OTAIOIIMMHU Kak Ha OEH3MHe, TaK M Ha TSHKEJbIX ToruuBax. [lociennee
MPAKTHUYECKH PEIIUIIO BOIIPOC CO3/IaHMS aBHAIIMOHHOW poTopHO-TiopmHeBoi BCY, pabotaromieit
Ha ToruBax s I'T/I.

BoenHnbie aBuacmenmuamucThl 3aMHTEPECOBAHBI B TOM, YTOOBI MMETh JIETKYIO, KOMITAKTHYIO,
SKOHOMMYHYIO nepeHocHyto CVY aiis sKCIUTyaTalluOHHO-PEMOHTHBIX padoT, a TakKe HaJEeKHOTO U
MHOTOKpaTHOro 3anycka ['T/l B OieBbIX yCIOBUSX.

Coznanue nBuratens Bankens, paOoTaroliero Ha KEpOCHHE, 3HAYUTENbHOE JOCTIKEHUE B
obmactu PITJI. ViMeHHO 3TO JOJKHO CHOCOOCTBOBAaTh TOMY, YTO POTOPHBIN IBUTaTeNb 3aiiMeET
YETKO OMPEJEICHHBIM MOIIHOCTHOM HMHTEpBAJ MEXIY TMOPIIHEBBIM U Ta30TypOMHHBIM
JBUTATEISIMU.

V aknuoHepHOHTO o0mecTBa ,,Wankel”, napsay ¢ ycrnexamu, IMEIOTCS TEXHUYECKHE 3aa4H 110
COBEpIICHCTBOBAHMIO M BHEIPEHUIO B IIPOM3BOJCTBO M 3KCIUIyaTalllio cBoMX aBurareneil. Hano
HAJESThCSI, YTO 3TO IMOCIYKUT CTUMYJIOM JJIsi aKTUBU3ALUU COTPYAHMUYECTBA CO CIELUATMCTaMU
pecny0amk ObiBiiero Coserckoro Coro3a, KOTOpbIE U CErOHS BEIyT UCCIIEI0BaTEIbCKUE pabOTHI B

obmactu aBUAIIMOHHBIX JBUraTesIeH POTOPHOTO THIIA.

JIUTEPATYPA

1.Verhabenbeschreibung der “Wankel”AG.Dipl.-Ing.Mario Haberer.(VDI)
Version Nr.6.2.-01.Juli.2005.

2.Test results of the heavy fuel engine VLDE407 SDT. Rudolf Klotz
3.Internet crpanuna “Wankel”AG.

4.K.9.Bpoaanze. Poropuo-nopixesnie apurarean’’Wankel”AG.
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“Wankel AG” Multyfuel Rotary Piston Engine
K.Broladze

Multyfuel rotary piston engines of german stock-company “Wankel AG” are discussed in
the article. Are submitted the specifications of mentioned motors in the digital and diagram forms.ls
given an opinion about the applycation of the kerosine rotary-piston engines in aviation,especialy as

an auxiliary power unit.

36535¢0l35{3530560 MMEGHMOME ymMdosbo dMsggdo “Wankel AG”
3. 0OMnsdy
UBOGH05do  obbomwos gg@dsbmaro Losdgom Lobmysmgdol “Wamkel AG™-U
96535c0b5)3530960  OMEHMOME—-AYd05b0 d653900  (Md). dmyzsbogros  dsmo
dobolinsmgdEgdo BOOEGOOL s 95303900l Lobom. 253MJd0s FMbIBEOYdS B3N By
00393539 ©A 530530500 59mYygbgdols Jglobgd,aobLo3MmMGO0m sdbTsEMY dserIMo
©5650YMOL Loboo.

(ITocTymumo 26.03.2013)
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ABHAIMOHHBIE IBUTATEIH

COBEPHIEHCTBOBAHUE CUCTEMbI CMA3KHN JIBUT'ATEJIA
CFM -56/7 CAMOJIETA BOEING 737

K.Bponaze , I'.Caakanse”™

(ABuaunonHbiii yauBepcutet I'py3un, np. KereBan Llame0ynn,16, Tonaucu, 0144, I'py3us)

Pe3stome: 6 cmamve 0aemcs CpasHUMENbHBII AHAIU3 CUCIEM CMA3KU CUno8blx yemanosok (CY)
camonemog CRJ-100 u BOEING 737-300/4004/500. Yxazanuwsr ompuyamenvhoie cmo-
ponwvl  cucmemvt cmaszku osuzamens CFM -56/7 (BOEING 737). Obocnosvieaemcs
yenecoobpasHoCcmsv 3ameHbvl Ha coomeemcmsyrwyto cucmemy ogueamensi CRI-100 ¢
Yenblo nosvluleHUs De30NACHOCIU NOIeMA U CHUNCEHUSL MPYOO0eMKOCIU MeXHUuYec-

K020 0OCIYICUBAHUSL.
Krouesvie cnosa: mypboseHmuisimopuwiil ogueamenv, CUCMeEMA CMA3KU, Oe30nacHOCmb nojiema,

mpy()oejwkocm b, MexXHu4Yeckoe 05Cle9fCM661Hu€.

BBEJIEHUE

ABuanus ofHa U3 CTaOWJIBHO Pa3BUBAIOIIMXCS OTpacieil TpaHcnopTHOM cucteMbl. Hecmotps
Ha MHUPOBON SKOHOMMYECKUHN KpU3HC, 00bEMBI TACCAKUPCKUX MEPEBO30K PACTYT , & BMECTE C 3TUM
Y UHTEHCUBHOCTD 3KCIUTyaTalluH aBUALMOHHON TEXHUKH.

Bce Oonbimee  3HaueHHEe NPUOOPETAIOT BOMPOCH  OE30MACHOCTH MOJETOB U CHUKEHUS
TPYJOEMKOCTH TEXHUYECKOTO 00CITYKUBAHUS JIETAaTEIbHBIX allapaToB.

CunoBas ycranoBka (CY) Obuta u ocTaeTcsi 0co00# CHCTEMOI JIeTaTeIpHOTO amnmnapara. B cBoro
ouepesib CUCTEMa CMa3Ku omnpeessteT padorocnocodHocTh CVY U Takue KauyecTBa KaK HaJIeKHOCTB,
pecypc u 9KCIUTyaTallMOHHAs TeXHOJOrMyHoCTh. (CrenoBarenbHO OOOCHOBAaHBI  JIIOOBIE
MEpPOIPUATHS, HaIllpaBI€HHbIE HAa COBEPLICHCTBOBAHWE CUCTEMBbl CMa3KH, KOTOpblE NPHUBEAYT B

KOHEYHOM UTOIe K IOBBIIIEHUIO 0€30I1aCHOCTH IOJIeTa 1 YMCHBIICHHUIO IPOCTOCB TCXHUKH.

.
Ipodeccop
ok
MarucTtpaHT ABHAalIMOHHOTO YHUBepcuTeTa [ py3un
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OCHOBHAS YACTb

Camoner BOEING 737 w ero pasauuHble  MOAM(HKAIMKA  SBJISIOTCS HauOoiee
pacnpocTpaHEHHBIMU  y3KO(IO3eISDKHBIMU — camojieTaMd. OHHM  SKCIUTyaTUPYIOTCS ~ MHOTHMHU
aBUAKOMIAHUSAMHU OBIBIIMX COIMAIMCTUYECKHX CTPaH U B IIOCTCOBETCKUX pecmyOiukax . Tot
(axT, 4TO NTaHHASA KOHCTPYKIHS IpeTepresa MHOTOUYHUCICHHbBIE MOIU(BUKAIINH, CBUICTEIBCTBYET O
TOM, YTO 3TO HECOMHEHHO yAauHas MamurHa. OJIHAKO OMbIT AKCIUTyaTallMH BBISBHII Psii CEPhE3HBIX
HEJOCTaTKOB B CHCTEMax »dTOro JjerarenbHoro ammapata (JIA), KoTopele cTamy HPUYUHON
aBapUITHBIX CUTYallUN U 1axe KaTacTpod.

Onaum w3 cmabeix mect camoneroB BOEING 737 saBnseTcst cucreMa CMa3KH — CHIIOBOM
ycraHoBkH Ha 0Oase gsurarens CFM — 56 wu ero momudukanuii. KOHKpETHBIM HETOCTAaTKOM
cuctembl cmasku CY ykazanHoro JIA sBisieTcs TO, 4TO 3alpaBKa Macio0aKOB OCYIIECTBISETCS
BPYUYHYIO, [UIsl 4Yero HeoOXOIUMO OTKPBITh KpPBIIIKY Macio0aka M 3aluTh KHIKOCTH JI0
ONPEACICHHON OTMETKH YKa3aHHOM B TEXHHYECKOM JOKymeHTauuu. Bwmecre ¢ Tem
IIPOKOHTPOJIMPOBATh YPOBEHb Macja C MOMOIIBIO BU3YAJIbHOTO HWHAMKATOPa, YCTAHOBJIEHHOIO Ha
Oake OBIBAaeT TPYAHO, BBUJY €ro HETOYHOCTU. [[pyroil ykasaTenb ypOBHS Maciia YCTaHOBJIEH B
KaOMHEe MUJI0Ta, YTO CO3/1aeT TPYAHOCTH TEXHUYECKOMY MEPCOHATY B JieJie ONpeAeIeHUs TOYHOTO
ypoBHsI 3amoyiHeHusi Oaka. XoTsd Ha Maciao0ake HMeeTcsi TpyOKa, OCYILECTBISIOLIas — CIIMB
KHUJKOCTH B Cllydae NpPEBBIIIEHUS  JOMycTUMOro ypoBHS. OnHako mnepenuTas >KUIKOCTb
3arps3HseT MeCTO CTOSIHKH JIA, 3a 4TO SKUNaXy MPUXOIUTCA MIaTUTh mTpadsl. M3BecTeH ciydait ,
KOIJla TEXHHUK, IIOCJE 3alpaBKM HECKOJBKHUX Maclo0akoB , 3a0bUl 3aKpbITh KPBILKY. B moiere
Macjio  BBIIUIECKAJIOCh, M B pe3yjbTaTe IEeperpeBa JABUraTess MWIOTY MIPUIUIOCH COBEpIIAThH
aBapuifHyro mocajaky. s cpaBHeHus Ha camonetax cepur CRJ  kaHaJcKkoW aBHACTPOHUTEITHHOU
komnanuu «bomOapape» BONMpOC 3ampaBKM MAaclOCHCTEMBI peEIIeH TakuM o00pa3oM, uTo
UCKJIIOYAIOTCSl aBapUiiHBIE CUTYaIlMH , aHAJOTHMYHBIE BbINICyKa3aHHbIM. B OoTiaMuue oT CHIIOBOM
ycraHoBkn ~ BOEING 737 na camonerax cepuun CRJ ycTaHOBIEH OTAENbHBIN 3ampaBOYHBIN
MacJIsiHOM 0ak, B KOTOPOM BCerjja HaXOIHUTCS OINpeAeseHHOe KoJudyecTBO Macia. M3 storo Gaka
MOCPEACTBOM Hacoca XUAKOCTh IEepeKauuBaeTcsi B 0aku, pacrojoXeHHble Ha aBurareisx. C
MOMOIIBIO CMELUAIBHOTO MyJlIbTa BO3MOXKHA JI03alpaBKa  MaclIOCHCTEMBbl JBUTareneid  Oe3
OTKPBITUSl ~ YCTAHOBJIEHHBIX Ha HHMX Macio0akoB. OJWH MyJabT YIpPaBIEHHUS PACHOJOKEH B

XBOCTOBOM YacTH caMoJIeTa, a APYrod — HEMOCPEJICTBEHHO B KaOwHe MmmiioToB. CrenuaabHbIN
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JATYUK KOHTPOJUPYET YpOBEHb Maciia U JaeT TOYHOE yKa3aHue O ero yposHe. M, Takum oOpazom ,
UCKIIIOYaeTcss HEOOXOAMMOCTh B TMPOBEACHUM TEX OMNepaluid, KOTOpble MPOBOAITCS IpHU
TEXHUUYECKOM 00chmykuBaHuu cucreM apuratens CFM — 56 . Eciu make Kpblmika pe3epBHOTO
Macio0aka OKa)KeTCsl HE3aKpPbITOH, TO MAacjo BHITEYET TOJIBKO M3 3TOro Oaka, HO HE M3 OAaKOB,
YCTaHOBJICHHBIX Ha JBUraTeNsiX. JTO HCKIIOYUT MACISIHOE «TOJOJaHHe) Y3JIOB JBUTATENs W,
CIIeIOBATEeIbHO, BO3HUKHOBEHHUS AaBapUHHOM CHUTYyallMM, CB3aHHOM C MEpPerpeBOM  CHIJIOBOI
yCTaHOBKH. BpITeKIee u3 IBUTATeNs MaciIo Yepe3 CIEeHaIbHO JPEHAKHYI0 CUCTEMY OYyIeT CIUTO
B armocdepy (Puc.1).

AHAJIOTUYHYIO CUCTEMY MOXKHO NpuUMeHuTh Ha camonerax BOEING 737. 3amep Humm maccu
MOKa3ajl, 4TO TaM €CTh JOCTATOYHO MeCTa JJisl YCTAaHOBKH MaclIIHOTO 0aka oObeMa 20 TUTpOB.
Tam ke BO3MOKHO YCTAaHOBUTH ITYJIBT YIIPABJIICHHS 3allPaBKOM Maciia u3 pe3epBHOro Oaka. Jpyroi
MyJBT YIPABICHUS MOKHO YCTAHOBUTH B KAOMHE MTUJIOTA.

[IpakThka Mmoka3bIBaeT, YTO JUIs 3alpaBKW Macia cuctembl Ha camosierax BOEING 737
Tpedyercst 10-15 munyT, B TO Bpems, kak Ha camonerax CRJ, momoOHas omeparusi 3aHUMaeT
BCEro 2-3 MUHYTHI.

Ha puc. 2 npencraBieHa npuHIIMIHAIBHAS CX€Ma MACJIOCUCTEMBI ISl CAaMOJIETOB BOEING
737 , pazpaboTaHHas Ha OCHOBE BhIIIEpacCMOTpeHHON cucTteMbl cMazku CY camoneroB CRJ .
W3BecTHO. UTO aBUACTPOUTENbHBIE KOMIIAHUM BEChbMa KPUTUYECKH OTHOCATCA K MPEATOKEHUSIM
MPUMECHUTh Ha CBOMX MAIllMHAX KOHCTPYKTHUBHBIC PEIICHHS, OCYIICCTBICHHBIC HA CaMOJIeTax
npyrux kommaHuil. OJHAKO, COBpeMeHHas KOHCTPYKIUS Maciocuctembl asurarens CFM — 56
TpeOyeT KaKk MOYKHO OBICTPOTO COBEPIICHCTBOBAHUS IS MCKIIOYEHHS TEX aBapUIHBIX CHUTYaIHA,

KOTOPLBIC BO3HKAIOT 1O BBIICOIIMTCAHHBIM ITPUYNHAM.

37



LSIAMNSIMAHOL) 1HFIGENIH(M JIABSRO  «d3SIA) BAS6LIMOB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXYHAPOJIHBII1 HAYYHBIN XXYPHAJI «BO3AYIIHBIA TPAHCIIOPT»

3AK/IIOYEHHUE
B pesynbpTaTe KOHCTPYKTUBHBIX U3MEHEHUI, KOTOPhIE MOTYT OBITh MPHUHSTHI 1O MPEAJIOKEHUIO
aBTOPOB CTAaTbM, MOTYT OBITh PEIICHBbI JIBE€ OCHOBHBIE 3aJla4d TEXHUYECKOM HSKCIUTyaTalluu
JIETaTeNbHBIX allapaToB — IMOBBIIICHUE OE30MACHOCTH IOJIETOB, IYTeM HCKIIOYCHUS OLIMOOK
00CITyKMBAIOIIET0 IMEepcoHana, a TaKkKe COKpAIIECHUS TPYAOEMKOCTH TEXHUYECKOTO
00CITyKMBaHUSI CHUCTEM CUJIOBOIl YCTAaHOBKHM, a, CJEJOBaTEIbHO, YMEHBIIECHUS MPOCTOS

JICTATCJIbHOT'O aIlrapara B [CJIOM.

38



15IGMSTM@GOLM 1LSFIGE0IGM TIG6S2L0  «LdSISIGM BBSELIMGB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXIYHAPOIHBIN HAYUHBII )KYPHAJI «BO3YIIHBII TPAHCIIOPT»

30HA CHAOXKeHHd

aEmmm—

G=s==== 30HQ BBICOKOTIO JIaBJICHHA
Eesss=wey  30HA COOHPAHHA
——

30HA IIOIIOJIHEHHA MaACIO

MAarHHTHada npoﬁka

C———— 30HA BEHTHIAIHH
> 19 »
=

APEHLKHAA TOYKA

Macisinas cucrema aBuraresist camosiera cepun CRJ: Puc.1

1.0160p ¢ cempmoii cTynenw, 2. K mogmunmHUKaM W K pa3gaTOYHON KOpoOke axceccyapos, 3. Muamkarms
Macna B kabune, 4. [lpenax, 5. Jlatuuk temmepatypsl, 6. dpenax, 7. Macnobak, 8. JIuaus nasnenus, 9.
MarnutHass npoOka, 10. Jlatumk HanmomHenuss Oaka, 11. bak cuctembl momonmHeHms Macna, 12.

PacnipenenurensHeiii kpaH, 13.TpynpoBoa ko Bropomy nsuraremo, 14. Hacoc, 15. Macnsusnii ¢unstp, 16.
Tennoobmennnk,17. Torumso, 18.Jlatuuk 3acopenwms,19.Munukarop 3acopenuss Macia JBUTATENA

(3ByKOBOIA curHAN), 20. EICAS Jlucnueii, 21. JlaBnenus Macna jauratens (BU3yaibHbli cUrHAN)
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DO X
—_— ="" =

DAX

=

Ee=———ws 30HA CHAGXKEHHA
Gess=== 30HA BHICOKOTO JIaBJI€HHA
Ess=w=y  30HA COOMPAHHA
[e=al]

30HA ITOITOJTHEHHA MACIO

MarHHTHadA npobKa

C—————3 30HA BEHTHJIAIHH
e 19 »
H

APEHALKHAA TOYKA

Puc 2

Macaocucrema cuctemMa npeajiaraeMasi JUisi IBUraTedeii camosiera ¢’Boeing-737.
1.Macno6axk.2. Harueratonmuii  Hacoc,3.@unbetp,4.Ilepermrycknoit  kiaman,5.Penykiuonnsiii  kiaman,6.1lepennuit
OTCTOMHUK,7.3aIHAI OTCTOWHUK,S.[peHaxHas TpyOKa,9.PaznaTounas kopoOka,10.Kopobka MIPUBOJIA
arperatos, 1 1.®uibTpsl, 12.0TKauMBatOmIKE Hacochbl, 13. OO0urmii (DUITBTP-OTCTOMHUK, 14. [lepenyckuoit
kianad, 5. TonnuBo-macnsHHOl panuarop,l6. Ilepenycknoit knanan,l7. Hacoc cucremsl monoiaHeHust Mmacna,l8.bak

CHCTEeMbI ONOJHEHHs Macia, 9. TpybonpoBos ko BropoMy asurareio,20.Kpan pacnpenenuTenabHbIi.
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Boeing 737 engine CFM-56 oil system upgrade

K.Broladze,G.Saakadze

Boeing 737 aircraft has problem on engine oil system, which has been the cause of aviation
accidents. 737 engine oil system defect is, that oil tank is filled directly from filler cap.. This is a defect
which starting from designing of aircraft and there is a same problem on new models of 737, like NG.

This type problem is solved on Bombardier CRJ (Canadair Regional Jet) type aircraft. On CRJ
aircraft, like Boeing 737, is installed engine oil tank, with filler cap, but CRJ has independent oil
replenishing system wich contain own oil tank where is always stored oil. . This type of system is
possible, to install on Boeing 737 type aircrafts. In its wheel well, there is a sufficient space to install oil
replenishing system tank, with capacity will be 20 liters. Near to him we can install control panel of this
system.

. Refilling of this tank will happen in aircrafts 24 hour inspection. With this system we eliminate one of

critical items and get easier maintenance.

BOEING 737-ols d®sgols CFM-56 Bgools bols¢gdol Lerwergmes
3-060msdg, 2.b5535d9
§0obs8gdsmg b65dOMmo JoBbo 0bobsgl GHMMOIMZabEGHOWIGMEMWMWo dMsgol CFM56-7B
d9Bgm30L LobEGYAOL  LEMEIYMBIL, o3 MHBOWE39wYmxal AmBwomdo GOHM-9OHDO Y39msbY
2930390900 M30mIRM0Lsgz0L Boeing 737-0b byool JoerOO BIYIMIOOL Lo0TgEMMBdOL
39BOHOL o 51939 JoLo H9gb039Mm0 IMALIHHYMYOOL FOMTSEY39MdOL T9IF0MYOS.

(IToctynuio 26.07.2012)
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Ergatic systems

MODELS OF THE DESCRIPTION OF THE ACCEPTED DECISIONS IN
ERGATIC SYSTEMS

S. KHoshtaria®, K.Bareladze™, Ts.KHoshtaria®
(Aviation university of Georgia, K. Tsamebuli Ave., 16, Thbilisi, 0144, Georgia)

Summary: Article is dedicated to the problem of ergatic system description. The analysis
features various methods for the description of Ergatic Systems Structural Algorithm model is given
as abstract graphic of activity . Algorithmic model in the form of the abstract count of activity.

Keywords: ergatic systems (ES), mathematical models, algorithms, graphic.

INTRODUCTION

Development of production is inseparably linked with elaboration of new methods for the
quantitative analysis on Ergatic Systems (ES) of control. Furthermore, the task has important
scientific and practical value as Ergatic systems have great significance for the structure of
production.

Usually, principle decisions concerning Construction and Technological ways of realization
of ES are based on the preliminary analysis of their efficacy. Thus at early stages of development of
the systems as the main instrument itself to assess the efficacy of functioning, methods of
mathematical modeling are used. A number of researches are held to estimate the applicability of

these methods in functioning of Ergatic Systems

2. BASIC PART
Basically to research processes for continuous signal tracking an automatic control
mechanisms are used. However in the offered models do not reflect time resources and therefore it
complicates to assess modes influenced with extreme environmental conditions and equipment

pitfall.

* Professor

** Student
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At creation of mathematical model of projected ES it is necessary, firstly ,make its parameters
clear (i.e. allocate a set of parameters (variables) which would give sufficient pieces of information
for decision-making.

Parameter creation process is odd, since completeness, sufficiency of the description of ES
are in many respects subjective, relied on a design stage, etc.

Secondly, as parameters are outlined, it is necessary to create the system of the main
equations for cross-relations of parameters. It is noteworthy to allocate four types of the cross-
relations:

1) Determined in the form of equalities and inequalities, 2) likelihood in the form of
equalities and inequalities, 3) being set by means of algorithmic models, 4) in the form of
prototypes [1].

Facilitated by a particular model it is possible to find promising, and then and optimum option

of system.

As reviewed in the literature devoted to the analysis and an assessment of systems, there is "a
procedure of the functional analysis”, featuring seven stages:

1. Definition of tasks of system;
. Detection of nature of tasks defined;

. Splitting of tasks into phases and stages;

2

3

4. ldentification and description of system functions;

5. Establishment of criteria to assess quality of tasks performed,

6. Distribution of functions between people and machines;
7. Analysis of operations.

Special role in operating people - machine modern systems have those inquiries that are
emerging. They are focused on modeling of collective functioning [2].

Structural and algorithmic models are represented in the form of the abstract graphics of
activity (ACA). It is the final entity of particular graph parameters reflecting elements of activity
(people, sources, objects, realized operations) and the set of the arches characterizing connections in
between elements of activity (material, information, power)

ACA is reviewed as the most general model of activity as basically to its tops (top graph
points) and arches any qualitative and quantitative parameters can be attributed. Specificity of ACA
as graphic is in the following:

ACA s a stochastic graph that adequately reflects particular activity with abstract elements
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ACA as a whole also is in parts synthesized on the basis of its realization received as by
professiographic methods, and by aprioristic algorithmisation;

Any vertex of ACA can be "developed" in new the graphic being a part of ACA and
specifying displayed activity with necessary degree of completeness;

Each part of ACA can be “stretched” to vertex that allows the model with wide range of
abstract allocation.

Arches of ACA can be defined in any mathematical and physical objects that give the chance
to use informational parameters, efficacy, safety , and other parameters at the ongoing modeling
process;

ACA can present in the form of set of graphs, each of which displays particular activity in an
only in an exact aspects.

Structural and algorithmic models are interpreted as the equilibrium of multigraphs.

For structural and algorithmic model of collective activity in a shape of matrix would look
like:

N [m[ 1/

E= O{O[O(O Ari fkrijjfkriozkr}fkrOZk}kaZ

k=1|r=1] i=1{ j=t

K is an index designating accessory of the corresponding element of expression to K- expert,
O -generalization operation, |_ task and M operating modes of the person. Owing to uncertainty of
a situation the solution of i task in m mode, possibly in the ways of n - and the j-way is chosen by
a person operator in a special circumstances. To such graph corresponds a contiguity matrix Arij,
Fri, - frequency of appearance — of i tasks in r- mode; - Z matrix of transitions from a task to a task
"inside™ - r an operating mode [4].

It is necessary to note that the expressions given in a matrix form allows to create
mathematical models at different structural and algorithmic levels. In an operational and logical
case the model is represented in the form of the graph where Vertex points correspond to codes for
sensor, motor and logic operations, and arches - the implication, characterized by frequency.

Important feature of structural and algorithmic model is introduction of operation of the self-
control, represented by loops at Vertex that develops the graph of the model in completed or

quasifull one.
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CONCLUSION
The work gives the analysis for characteristics of the model on the description of decision-
making in ergatic systems. At elaboration of such models it is necessary to consider the

requirements of parameter separation which gives sufficient information for decision-making.
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KomnbroTepHble ceTu

AHAJIN3 MOJIEJIM KOMITIBIOTEPHOM CETH C HECKOJIbKUMH
CEPBEPAMM C OTPAHUYEHHOM! JI/IMHOX OUYEPEIU U
OI'PAHUYEHHBIM BPEMEHEM OKUJIAHUA

T.Yymoypuaze®, K.Onumapus™, II. Xomrrapus®, C. Xomrapus®
(ABuanunonnbliii ynusepcuret I'py3un, np. Keresan IlameOy.an, 16, 0144, Tonaucu, I'py3us)

Pe3tome: B cmamve npuodumcs ananuz mMooenu KOMHbIOMEPHOU Cemu ¢ HeCKOIbKUMU cepgepamu, ¢
02PAHUYEHHOU ONUHOU Oo4epedu U C OSPAHUYEHHLIM GpeMeHeM O0dicudanus. Jlakazana 803MONCHOCHD
CO30aHUsL KOMNBIOMEPHOU CemU ¢ HYHCHBIMU NOKA3AMENSIMU KAK NO HAOEHCHOCMU YHKYUOHUPOBAHUSL, THAK
U N0 NPOU3BOOUMETLHOCHIU.

KaoueBbie caoBa: Kowumnsiomepnas cemv (KC), cepeep, Onuna ouepeou, HAOENHCHOCHD,

07’711(‘(130)/011’1011%”606’11’!!7.

1.BBenenue

OaHUM W3 BaKHEHIIMX HAIpaBICHUNW HAyYHO-TEXHMUYECKOTO Mporpecca SIBISETCS pa3BUTHE
COBPEMEHHBIX BBICOKOCKOPOCTHBIX KoMIbioTepHBIX cerel (KC). KC npumenstorcs u B cucremax
YIIPaBJIEHMSI a3PONIOPTOB.

B nponecce mupokoit paspabotku u BHeapeHuss KC mnpuxomutcs pemarb psiji BecbMa
CIIOKHBIX 3aJ]a4 MO0 MX pallOHAJIbHOMY IOCTPOEHHUIO Ha ATale MPOEKTUPOBAHUS U ONTUMAIbHON
OpraHM3aluy rnpoiecca GyHKIIMOHUPOBAHUS IIPH PA3HBIX YPOBHSIX KauecTBa OOCITYKUBaHUS.

XapakTepHbIM TpeboBaHueM mnpeabsBiasieMbiM KC, HUCHONB3YIOIMMX B KauecTBE CBOUX
9JIEMEHTOB KOMITBIOTEPHI, SBJISIETCS MOBBIIEHUS MPOU3BOIUTEIBLHOCTH U 00ECHeueHHUs] BBICOKON

oTKaszoycToiunBoctH [1, 2, 3].

* IIpodeccop
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2. OcHoBHAA YaCTh

PaccmarpuBaetscst KC coctosiiiass 13 M OCHOBHBIX (pabouMx) MACHTHUYHBIX CEPBEPOB
00paboTKH U N-M — aHATIOTUYHBIX PE3EPBHBIX CEPBEPOB, KOTOPHIC 3arpyKAIOTCsl OOIINM 3a/IaHUEM,
MOCTYNAIONIMM M3 B3aMMOHE3aBUCHMBIX HCTOYHUKOB BXOJSAIIEr0 IMOTOKa. Bpemsa oxkunanHus
TpeOOBaHUN B oOdYepeau OrpaHMYMBACTCS CIy4YallHO W TOAYMHEHO I0Ka3aTeIbHOMY 3aKOHY
pacripesieieHusi ¢ mapaMeTpoM 7 ; JUIMHA OYepe/ld B CUCTEME OIpaHUuYeHa; eCIIM YUCIIO TpeOOBaHUM
B CHCTE€ME€ paBHO ¢ (B o4epeau paBHO c-1), To mpuObIBIIAs 3asgBKa B O4YEpEb HE CTAHOBHUTCS U
MOKUJAET CUCTEMY HEOOCITY)KEHHOM.

Cocrostane KC MOXHO 3amaTh clienylomuMH BeposiTHOcTsMH: R, (t) =P  (xommuecto
UCIPaBHBIX CEPBEPOB B MOMEHT ! paBHO i, W B cucremMe Her TpeboBanuii), (i=1n);
PY)(t,u)du=P (xommuecTBO TpeGoBaHuii B MOMEHT t paBHO K, OHO M3 HHX OOCIYXHBAaeTCA B
TeueHne BpemeHn Z(U<ZzZ<u+du), mpuuem ero obOciyxuBanue Hauyamock KC, Haxomsch B
pa6otocrocoGHoM cocrosauu i), (i=1n), (K =1c); R{(t)=P (B Moment t Bce ceppepnr (N)
KC HeucnpaBHbI, U 32 Bpems mpocTosi moctynuio K tpebGopanwmii), (K :TC) OdeBunHO, 4TO

Rg (t) = R, (t). Beposraoctu Haxoxaenus KC B MOMEHT t B cocTOsSSHUN 00CTyXMBaHUS TpeOOBaHUIA

oe3 yue€Ta JJIMTCIbHOCTU BPEMCHU HAXOXKIACHUS B OTOM COCTOSIHHUUN UMCIOT BUO:
t
RU(t) = [R™(t,u)du.
0

YcnoBrue HOpMUPOBKH UMEET BUJL:
Zn:Ri (t) +zc: R () +ZZ P (t) =1.
i=1 K=0 i=1 K=1
Jlubdepennuansapie  peKyppeHTHbIe cooTHomenns mia R (t), R{O®M) u P (t,u)
HAXOJATCSA IMyTEeM PACCMOTPEHHUS BO3MOXKHBIX HM3MEHCHUN COCTOSHHS CHUCTEMbI B OCCKOHEYHO
MaJioM uHTepBajie Bpemenu h ot t o t+h ¢ mocnenyrommm nepexomom k npeaeny npu h— 0. Dtu
COOTHOIIICHUS] UMEIOT BUI:
OPY(t,u)/ot+ 0P (t,u)/ou =—[(L— S )A+r () + (K -1)7]P" (t,u) + M
+ (L= )KPX D (t,u) + L- 5, ) AR (t,u),

i=1n, K=1c, PY(tu)=0, ¢>c, c=12,...;
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R () =—(u+ )R, (1) + &R, (1); )
R (1) ={A+@A-6,)u+a]R ) + iR, (1) + 1-5,,)a, R, () +

+ii PO (t,u)r, (u)du, i=1n

v=l o

(RS (O)'= AR, () ~[1+ (1= 5c) A+ (K =D7IRG” (1) + KRS (1),

Te RO 3
K=1c, R, (t)=0, />c.
B cratbe
: . . . lopui= j,
a, =0, (i<m)ig + 6, (i=2m)[me, +(i—-m)er, ]; Oy = o
Ompui # |,
lopui<m, . lopui>m,
50(i<m)={ HpH_< 51(|2m)={npn_
Ompui=>m; Ompui <m.

I[J'ISI I'paHUYHBIX YCJIOBI/Iﬁ MOKHO BBIBECTHU CJICAYIOIICC COOTHOLICHUC:

PO (0) = 3 [ PO (1 U)r, () + 5, AR, (1) + 5, REO (), )

i=1,n, K=1C, P(t,0)=0, />C.
[Tycts B HauanbHbIM MOMeHT Bce cepBepbl KC HcIpaBHBI U OTCYTCTBYIOT TpeOOBaHUS, T. €.
R® =1, R(0)=R(0)=0 (K=0,C, i=n).

Pemenue cuctemsl ypaBHeHui (1) mpeacraBieHo B BUJE:

C
P (t,u)=> R (t-u,0)1—H, )P P (u),
P ()

i=1,n, K=1C, P“(t,u)=0, ¢>C.

P (t,u)du — coBMecTHas BEpOATHOCTh CIEIYIONIEr0 CcIOXkHOTO coObtma: 1. KC B
npomMexxyTke BpeMmeHu (f—u,t—u+du), 3aBepimuB 0OCTyKHBaHHUE MPEIBIIYIIETO TPeOOBAHUS MTPH
COCTOSHMHM i, HAUHET obcimyx)uBaHue mnociexyomero Tpebosanus (P (t—u,0)du).2. B Teuenue
BpeMeHH u o0cmyXuBaHue 3Toro TpeboBanus He 3aBepmmTes (1—H,(u)). 3. B MomenT Bpemenu t B
ouepenn, B OXKHUJaHUU 00CTyxkuBaHUs okaxkeTcss K-1 TpeOoBaHMii mpH yCIOBHIA, YTO B MOMEHT

BpeMeHH t—U B ouepemu Haxommuuch ((—1) tpe6osammii (PY P (u),/,K=0,C-1).

OnpenencHue PZEC)(U) MpUBOAMTCS B [4].
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Jns pemenns cucreM ypaBHeHui (2), (3) u (4) Bocrionb3yemcs nmpeodpazoBanueM Jlaminaca u

¢ yueToM (5), moaydnM:

SRo(s) =—(+ A)Ro(s) + o, Ru(S) ; (6)
SRi(s)—6,, = A +(1-5,)u+a,]Ri(s) + uRi1(s) +

+(1-5,)a  Ria(s)+ Zn:iﬁi s0)fo (), i=1n; "
sSRo"(s) = ARo (s)~ [+ A8, )A+(K -DzJRe” (s)+ KzRs ™ (s); ©

K=1c; REV(s)=0, £>0; Ro (s)=Ro(s)
P (5,0) =YY Pu(s0) Ty (5)+ 5 ARi(8)+S,uR0 (5),

vl =1 9)
i=1n, K=1c, P\ (s0)=0; ¢>c, f. (s)=0, f=1c.

3nech

na ORI =4 (9) = (o R ($) KU ' 119 +
10 (10)

c _ .
+(C/ K1pS™D D (S;)Dk (S1)hui (S +78;)/S; D¢, (S;)Dey (A +S)),
=1

—(lc+j-1)

f (0)=0, j>0, c,=c—1;

o) : . pk) " p(K) L BR N R Y - R :

Ri(s) = R(t); Pi "(s,00=P™ (t,0); Ro (s)=R;"’(t); hi(S)=h,(t).

Pemenue cucremsl ypaBHeHuit (6), (7), (8) MOKHO HOJTHOCTBIO MOIYYHTh, & 3aTEM, UCHIOJIB3 Y
U3BECTHBIE METOJIbl 0OpaTHOTO MpeoOpa3oBaHus, HATU COOTBETCTBYIOIIME OpUrHHabl. OJHAKO,
3/1€Ch IPUBOJUTCSI PEIIEHUE ITUX CUCTEM B CTALMOHAPHOM PEKHME.

O603HaunM:

K) _ 1 = (K) . L __ . (K) L _(K)
Ry’ = Ilng sRo "(S); R, = Ilrrg sRi(s); P (0)= Ilrrg sPi "(s,0),
S— S—> PN
TOTa

(u+ AR, —a,R, =0, (R, =R I(u+A)); (11)

— iR +[A+ (=8, u+a]R —(1-5,)a R, - DY PO T, " (©0)=0;

v=l (=1
— IR 4 [+ (L= S )A+ (K =D)7]RM — KR =0, K =Lc; RF=0,/>0;  (12)
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RO - Y RO, (0 -8R — 5RO =0; B,0(>¢ (13)

v=l (=1

i — 1, Nn; K=1c
Cucremsi (11), (12) u (13) conepxar (n+1)(c+1) nmemssectunx (R,R u P™)) u crombko
el - no_ o
e ypaBHeHuil. Tak Kak Z PMwu)=1 (i=0,c-1) u Zhij (0)=1 (i=Ln), mostoMy 4YHCIO
j=0 j=1
HE3aBUCHMBIX ypaBHeHHH cocTtaBisier (N+1)(c+1)—1.

B xaudecTBe HemocTaONIETO YpaBHCHHA HAAO0 UCIIOJIB30BATh YPABHCHUC HOPMUPOBKU:

Zn:Ri +ZCZR(§K> +iie“> =1.
i=1 K=0

i=1 K=1

HerpynHo ybenutscs, 9yto

pi(K) — Zc: Pi(z) (O)H i(f—l,K—l).

=1

31ech
Hi(é’—l,K—l) :J‘[l_ Hi(u)]P(ﬁfl,Kfl) (u)du.
0

Cucremsl ypasaenuii (11), (12), (13) Oyznem pemiaTte METOJOM ONPEAECIUTENCH.
B nawane pemum cucremy ypaBHeHud (12). DTy cucteMy ypaBHEHHUIl nepenuiieM B
CIIEYIOILEM BUJE:
[+ (- 8)AIRY ~R(? = IR B "
— ARV 4 [u+(1-6, )1+ (K-D7]R{ —KRK M =0,K =2,c.

O6o3naunm wepes D® ksampathyro Matpuimy koddduimenToB Tpu HemsBecTHBHIX R
cucreMbl ypaBHeHMH (14), a gepes ‘D(l)‘ — ee ompexaenutenb. Pemenue cucrems! (14) mMoxHO

IIOJIHOCTBIO IIOJIYYHUTH YEPe3 OIPENENIUTENN ITOAMATPHUIl MAaTpPUIIbI D®, [OJIy4YaeMBble IBYMs
criocobamu: mpu jemKernn ceepxy BEm3 (D®) u npu memwxennn crmsy Bepx AY . Cormacho
npasuiy Kpamepa

RS = ARyAQ /ID¥], K =1c.

3nech
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DS =1;
DY = u+1-6,)A;
Dy =[u+@=6,,c)+nz]D —AnD;
AD =1;
AY = u+(c-Dr;
AD =[u+A1-5,,,)+(€c—n-D7]AY - A(c—n)A,;

n+1

ID®|=DY =DPAY, - 1rA?,.

Tenepsr pemmm cucteMy ypasuennmii (11). OGosnaunm uepes D@ kBampaTHyro MaTpuiy

ko3h¢urmentos mpu HemsBecTHRIX R., a uepes |D@| ee ompenenurens. Amamormuno

npeabIIyeMy, peurenne (11) MOKHO MOTyYnTh Yepe3 OmpeeUTeNN HoaMaTpHIsl MaTpuisl D@
npu memkennuu ceepxy BEu3 D u npu newmxennn cuusy Beepx A (m = ﬁ) :

=[A?, ZF DO 4~ 4+ D Z FUA(f)Jﬁan]/‘D(O)‘.

o=i+l n=i+1
3nmech
D=1 D =u+2a;

Doy = (u+A+a,)Dy — 1@, D;

m+l —

AD =1 AV =2 +a;

A(O) = (lu +A+ a'n—m )A(r(r)]) - /ﬁn—m+1A(r?1)—1; m= O’ n _1’

m+l T

IDO|= DAY — 12, AY;; 2, =0;

F =YY POF )

v=l (=1

Iocne moxcranoskn R (K :1,_0) uR(i= ﬂ) B (11) u (14) morygaem cucTeMy JTHHEHHBIX

anreGpandeckuX ypaBHeHuit orHocutensHo R, m PYY(0):

POI0) -3 S POO) T (0) ~ {5, AIAY ZF DO 4 + DO x

i v=l (=1 (15)
x> FGA(r?)UHa 1D}~ [5,12 RAL , /D[] = 0;
o=i+l n=i+l

o1
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Z[A‘O) ZF DO4 +DO Y FA® f[aq]/\D“’h
o=l

o=i+l =i+l (16)
+Z[/1KR A2 DO+ Y SR -

i=1 K=1

K=2C i=Ln; P\ (0)=0, />C; f."

(0)=0,/=1,c.
OTa cucTeMa ypaBHEHUH pemraeTcss OOBIYHBIM CIOCOOOM, IIOPTOMY €€ PEIICHHE He

IIPUBOJIATCS.
3. 3akiouenue

Bceobiee pacrnpocTpaHeHue COBPEMEHHOMU MH(POPMALIMOHHOM TEXHOJIOTHH,
MoJTHOMAcIITabHasi aBTOMAaTH3allMsl MPOLIECCOB OPraHU3allMOHHOIO YIpaBleHHs JI0OOro THIla
OopraHu3anyy, B TOM 4YHUCIE€ M a’pomnopra, HMHMOPMAIMIO IPEBPATHIM CUCTEMOOOPa3yHOIIUM
JOMUHAHTOM, UCXOMS U3 3TOT0, KOMIBIOTEPHBIE CUCTEMBI, HAUWHAS OT CETeH OOIIETO MOIh30BAHUS
U KOHYasg KOPIOPATUBHBIMU CETSIMH, JOJDKHBI OOECHEeYUTh CBOEBPEMEHHYIO U 0€30TKa3HYIO
nojauy, oOMeH u 00paboTky TpeOyemoil nHpopMaIuu.

[IpennoxxenHslil B cratbe aHanu3 Mojaenu KC ¢ HECKOIbKMMU CepBEpaMM, C OrpaHUYECHHOMN
JUIMHOW O4Yepeay M OrPaHUYECHHBIM BPEMEHEM OXUIAHUSA JACT BO3MOXKHOCTH NMPOAHAIU3UPOBATH
HACcKOJIbKO J(PQPEeKTUBHO MOKeT oOcuyxuTh cymectBytomas KC Ttekymue TpeGoBaHUs 110
OOCITy’)KUBAaHHIO OIpPENENIeHHOM MHTEHCUBHOCTBIO, WM 1O 3aJaHHbIM TpPEOOBaHHUSIM IO
0o0CITyKMBaHUIO, KakKUMU JOJDKHBI OBbITh TpeOyemble CepBEpHBbIE pECYpChl U  OCHOBHBIE

XapaKTePUCTUKU 1O MPOU3BOJUTENBHOCTH U HajiexkHOCTH TpoekTtupyemoit KC.
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KomnbioTepabie CeTn

®YHKIIMOHUPOBAHUE KOMIIBIOTEPHOM CETHU B PEXKUME
OBCJYKUBAHUSA OTJEJBHbIX TPEGOBAHUI

T.Uymbéypuaze’, K.Oqumapus®, 1. Xomrapus”*

(ABnanuonnsblii yausepcurer I'pysun, yi. K. llameoyan, 16, 0144, Tonaucu, I'py3us)

Pe3tome: B cmamve paccmompena romnviomepuas cemov (KC) xax cucmema maccosoeo
00CIYIHCUBAHUSA, (PYHKYUOHUPYIOWASL 8 pexcuMe OOCTYIHCUBAHUS OMOEIbHbIX MPeOo8aHull 1H00bIX
KOMNbIOMEPHLIX CEMsX, 6 MOM YUCIe A3PONOPMOs, m.e. ¢ y4emom 8cex (hakxmopos eussioumux Ha
PeanvbHblil npoyecc.

KarwueBbie cinoBa: Kounvromepuas cemv, cucmema maccogoco 00CHYHCUBAHUS, HAOEHCHOCHDb,
npoyecc 00CayHCUBAHUsL MPedOBAHUL, OIUHA 0UepedU, 0AHCUOAHUE 8 OUePeOU.

1.BBenenue

PaccmatpuBaercs Hambosiee MIMPOKO MPUMEHSEMBIM METOJ MOACTUPOBAHMUS U OIEHKU aHaIu3a
ouepean (CHCTEM MAacCOBOTO OOCIYXHBaHMSI) C Y4E€TOM HAJSKHOCTH CETH W COCTOBIISIOIINX
KOMIIOHEHTOB, B 4YaCTHOCTH, BBCACHUC N30BITOYHOCTH IIpU aHAJIN3€ CUCTEMBI C alllapaTypHbBIM U
BPEMEHHBIM PE3EPBUPOBAHUEM.

2. OcHOBHAA YACThH

st obecnieuennst kommnbroTepHoi ceThio (KC) BBICOKOTO KadecTBa OOCITYKHUBAaHUS OTACIBHBIX
TpeOOBaHUI NOJDKHBI OBITH Y4TE€HBI BCe T€ (DAKTOPBI, KOTOpBIC BISIOT HA peabHBIA IMPOIEeCcC
obcmyxuBanus [1,2,3,4].

B kadecTBe Takux (HakTOpOB MPUHSTHI:

WHTEHCUBHOCTH IMOCTYIUICHHs TPEOOBAaHUM B CUCTEMY;

MHTEHCUBHOCTb OTKAa30B M BOCCTaHABJIEHUH amnmapaTyphl;

NEpUOANYHOCTD U ITPOAOJIZKUTCIIBHOCTE KOHTPOJIA,

* IIpodeccop
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cTparerus 1000CIy>KUBaHUS TPeOOBaHHI IPEPBAHHBIX M3-32 OTKA30B.
B xauectBe mokazareneil 3QQEKTUBHOCTH BBHIOPAHBI TaKWE IOKA3aTENHM, KaK JUIMHA OYEpelH,
OXKHUJIAIOMINX O0CTYy)KMBaHUS TpeOOBAaHWM, BpeMs OXXHUIaHHUA TPEOOBAaHUI B CHUCTEME, KOTOpas

CKJIaJIbIBACTCSI U3 BPEMEHHU OXKUIAHUS B OUE€PEIU U BPEMEHHU 00CTy>KUBAHHS.
B nauane oOcmyxuBanus kaxzaoro tpeboBanms KC moker Haxomauthess B omHoMm u3 (i =1,n)

pa6OTOCHOCO6HHX COCTOSIHUM: HUCIIpaB€H OJHWH, JABa U T. O. CCPBEPOB. Takue xe COCTOSHUS
BO3MOXHbBI M IIpH OKOHYAHHUH 06CJ'Iy}KI/IBaHI/I$I. I[J'IH OIIMCaHHuA IIOBCACHUA KC Bo BpCMs

O6C.Hy}KI/IBaHI/I$I 3as4ABKHU aHAJIOTUYHO BBCACM BCPOATHOCTDH

u
H, () = [h; (0)do,
0
rae h;(v)dv — BeposTHOCTB TOTO, YTO OOCTY)MBanue 3asiBku 3akoHuntcs KC, naxomsueiics B

COCTOSIHMH | , B mHTepBase Bpemenu (v, v+ dv), npu ycinoBuu, uto B Hayaie odcnyxuBanus KC

HAXOIWJIaCh B COCTOSIHUHM 1. JIpyrue MpearoNioKEeHusi OTHOCHUTEIBHO IOBEJCHUS CHUCTEMBI B
3aHATOM COCTOSHMM HE JENAloTCs, TaK Kak pexuMbl (QyHkuumonupoBanus KC co MHOrmmu

COCTOSIHUAMH (D)YHKIMOHMPOBAHHUS BIMSIOT TOJIBKO Ha BuA GyHKimu Hj; (U).

H, @) =2 H, @) h©)=Xh,0)

O0603HaUNM
=R WALRL 2 ) - H @) =T,
O4eBHUIHO, YTO

hW=H'W W ()=3H,@)=1 (=1n).

Omnpenenum Qynkumn Hj;(U) onmcpiBaromue Mpouecce oOCIyKUBAHUS OT/ENBHBIX TPEOOBAHMHM.
Bun ¢ynkumn Hj;(u) saeucut or xapaktepa otkaszoB KC, oT cmoco6oB ee KOHTpOIs, OT

pacrmpeiesieHdss BPEeMEHU pPEKOH(HUTypalry CUCTEMBI, BEPEMEHU BOCCTAHOBJIEHHUS, OT IPaBUI
00OCTY)KUBaHHS TpeOOBaHUM, TPEPBAHHBIX M3-3a OTKa3a OTAeNbHbBIX ycTporicTB KC u T.1.

Paccmotpum npumenenne ynkunn H;; (U) mis ananusa npaktuaeckoi monemu KC.

Onnoponnas KC, cocrosiiast 13 M 0CHOBHBIX N-M pe3epBHBIX CEPBEPOB, 0OCTYKUBAEeT TpeOOBaHNE
(3amanue) moctosHHOro o0bema E. 3alaHue paclpenensercss MeXay BceMH o0padaThIBaOIIUMU

cepeepamu  KC (mpeamonaraercsi, 9To CTPYKTypa © anropuT™Mbl ¢yHKimoHupoBanuss KC
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MO3BOJISIIOT pa30MBaTh 3aJaHWEe Ha NapaUielbHbie BeTBH); Bce cepBepbl KC MOIHOCTBIO
B3aMMO3aMEHSEMbl M 00padaThIBAIOT TPEOOBAaHHE B PEXKHME B3aMMOIIOMOINM; MpH Oe30TKa3HOU
paboTe 3a/laHHe MOXKHO BBHIIIOJHUTH OZHUM cepBepoM 3a Bpems 7, =E/C, a i cepBepamn — 3a
Bpems U=E/Cf(i)=7,/f(i). 3rece C — HOMHHaJIBbHAS NPOU3BOJUTEIBHOCTh KAKIOTO CepBepa
KC); sux ¢pynxuuu f(i)(L< f (i) <1) onpenpensercs 3arpatamMmu pecypcoB (ammaparypbl ¥ BpEMEHH )
HA KOMILUICKCHPOBAHHE IPU BBIIONHEHHH (i =1,m) paGOTOCIOCOGHBIMH CEpPBEPAMH  OBIIETO
3azaHus o0beMoOM E; paboume cepBepa OTKA3bIBAlOT C MHTEHCUBHOCTBIO [3,, a pE3epBHBIC — C
MHTEHCUBHOCTBIO [3,; BPEMsI BOCCTAHOBJICHUS SIBIISICTCS CIydalHOW BEJIUYHMHOM C IOKA3aTEIbHBIM
pacmpeneneHHeM ¢ IapaMeTpoM /4 ; OTKasbl OTHENbHBIX CEPBEPOB HE OOECLIEHMBAIOT YXKe

BBITIOTHEHHOW paboThl; (QyHKuMHM pacrpenencHus BpemeHu pekoHburypauuu KC (mepexona
CHCTEMbl W3 COCTOSHHHM | B COCTOSHHE |) SBJISCTCS CIIydaiHOW BENUYMHOW C (YHKIMEH

pacnipenenenns Gy (v) (Kaxaplii pas, IPM U3MEHEHUH COCTOSHHUS CHCTEMBI, 00 3TOM cOOOMIAETCs

YIPaBJISIONICH MpOrpaMMe, KOTOpas BHOCHUT COOTBETCTBYIOIIME M3MEHCHUS B KapTy COCTOSIHUS
CHCTeMBl ¥ TpH  HEOOXOJAWMOCTH  TepepaclpeniesieT  OCTaBIIyIoCS  paboTy  Mexay
paborocriocoOubpiMu cepBepamu KC). Jlpyrue ycnoBusi (pyHKIIMOHHpPOBAHUS JAaHHOW MOJEIH B
3aHSITOM pEXHME TMOJIHOCTHIO COBMAAAIOT C YCIOBUSAMH €€ (DYHKIIMOHUPOBAHUS B HE3aHITOM

pexume. O6osnaumm Hj; (t,X) — BEpOATHOCTHL TOTrO, YTO 00pabOTKA TPEOOBAHMH 3aBEPIIMTCS 3a

Bpemsi, Menbiiee t, KC, Haxomsimeiics B COCTOSIHUM |, TIPU YCIIOBHH, YTO BBITIOJIHEHHE 3a/aHHsI
BO300HOBHJIOCH B MOMEHT BpeMmeHu t=0, Korja cucTeMa HaxXoJuJIach B COCTOSHHUH | U IS ce

3aBeplIeHNs NOTpedoBanoch BpeMs Y =7, — X, Ipu 6e30TKa3Hoi paboTe ee oaHOro cepsepa (T.€. B
nepepacyere Ha OJIHOTO CepBepa).

O4eBHUIHO, YTO

H; () =H,; (t,0).

Jns paccmarpuBaemoit momemn  Qynkumm  Hj(t,x), mpu n=2(m =1n) omnpexensercs u3

cienyromen cucTeMbl GyHKIMOHAIBHBIX YpaBHEHUI:
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E(X) H; (t,x) = j.eXp (_Ciou)du F(x+nu)+1-05,) 4 x

t t-u
x [exp(—cPu)F (x+nu)du [H,,; (t—u—v,x+nu)dG, ., (v) +
0 0

t t-u
+Cifexp(—ci°u)F(x+niu)du J‘Hifl‘j(t—u—l),x—i- nu)dG, ; (v),i=2,n, j=1n;
0 0 (1)

F(X)H,; (t,%) =4, _t[exp(—cfu)du F(x+u)+

t t-u
- ,ulj.exp(—cfu)lf(x+ u)du _[ H, (t—u—v,x+u)dG,,(v) +
0 0

t t-u t—u-v
+ B, [exp(—clu)F (x+u)du | s exp(—mv)do [Hyj(t—u—v=v,x+u)dGg(v), j=1n.
0 0 0 (2)

31ech:
C, =ipo,(i<m)y+[mB, +(i-m)B,16,(i>m);C’ =1-35, ), +C;;
n, =0,(i<m)f@i)+0,(i=m)f(m), F(x) =1-F(x).
HauanpHble 1 rpaHUYHBIE YCIIOBUS HMEIOT BUL:
Onpux =7,

H.. (0,x) =0, A _
u( ) pu x¢r3(|,1=1,n), Hij(t,X): Onpux>2'3,i,j:1,n(t€0,00)'

Jlnst npumepa noscaum Hy (t,X) , mpu i >m(i = n).

HepBBIfI YJICH — 3TO COBMECTHAA BEPOATHOCTH TOT'O, YTO:

1) mooGcmyxuBanue TpeGOBaHWiT 3aBepimiuTCs B HMHTepBaie Bpemenu (U,U+du), ecmu OHO

HauynHaeTCs B MOMEHT t =0 paboToCrOCOOHBIMU M paboYMMHU | I-M pPe3epBHBIMU CEPBEPaAMH U 3a

BpEMA ¢4 HU OJHO U3 HUX HE OTKAXKCET,

2) 3a BpeMs u HE 3aBEPIIMTCS BOCCTAHOBJIIEHHE OJHOTO W3 N—I HEUCHPAaBHBIX CEPBEPOB,

Haxozsmerocs B MOMEHT t =0 B peMOHTE;

Bropoii unen:

1) B unTepBane Bpemenu (U,U-+0U) 3aBepmIuTCs BOCCTAHOBICHHE OJHOTO W3 N—I HEHMCIPaBHBIX

CEpBEpOB, HaxosAUIerocss B MOMEHT t =0 B peMoOHTE;

2) 3a BpEMs U HC 3aBCPIIUTCAH )1006CJ'Iy)KI/IBaHI/IC O6pa6aTLIBaCMOFO TpeGOBaHI/I}I U HC OTKAXYT HU

pabouue, HU pe3epBHBIC CEPBEPA;
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3) mast pekoH(HUTypaluu TOTPeOyEeTCsS BpeMs U ;
4) noobciyxuBaHHe TPEOOBAHUIT 3aBEPIIMTCS CUCTEMOW, HAXOMASAIICHCS B COCTOSHUM |, 32 BpeMs,
MeHbliee t—U—v, ecniu B MOMEeHT t=U+0 cucrtema HaXxoguTcs B i+1-0M COCTOSHUU U IS

3aBepuIeHUs] 00paboTku TpeGoBaHM TpedyeTcst BpeMsl 7, — X —MU HENpepbIBHON U 6e30TKa3HOM

paboThI OAHOTO cepBepa.

Tpertnii unen:

1) B uaTepBaine Bpemenu (U,U+du) oTkaxeT OJHO U3 pabOYNX MM PE3EPBHBIX CEPBEPOB, 38 BPEMS
U HE 3aBEpIIUTCS 000CTy)XKMBaHHWE 00padaThIBAeMOTO TPeOOBaHMS M BOCCTAHOBIICHHS CEpBepa,
Haxojduerocs B MoMeHT t=0 B peMOHTe;

2) st peKOH(pUrypanun cUcTeMbl IOTpeOyeTcst Bpems U ;

3) nooOciyxxuBaHue TpeOOBAHHI 3aBEPIINTCS CUCTEMOM, HAXOMASIICHCS B COCTOSHHY |, 3a BpeMs,
MeHblee t—U—v, ecnmu B MOMEHT t=U+0 cucrtema Haxoawsach B i+1-0oM COCTOSIHUM W JUIs
3aBepiieHusi 00paboTku TpeboBaHMid TpeOyeTcs HempepbiBHAsS W Oe30TKazHas paboTa OIHOTO
cepBepa B TEUEHHUE BpeMEHH t —X—Mu.

0O0o03HaUYNM

@, (t,X) = FO)H; (t, %) (@;(t.0)=H,; (t));

i (s, x);qnij (t,%);9; (s)%G'(t).

COOTBETCTBEHHO

®;(0,x) =0,x=7,(i, ] =1,n); Hij(t,x)z{ i X=r1,,

npun ..
P X>7,,1,]=1n.

npu
[Tpumenus k (1) u (2) npeodbpazoBanue Jlammaca-Ctritbeca, ociie HECJIOKHOTO TTPeoOpa3OBaHMs

MOJIYyYrM:

exp [_(S_CiO)X/ni](_Dij (s,x) ={5; exp [~(s+c)z,/n]/s+

+[(1—5m)y15i,m(s)]/m}Texp [~(s+¢)7/ N1y, 5 (5,77 +
. X 3)

+[C.,. ()] ep[~(s+c)r/n]p, , ;(s,7)dz,

i=2,n, j=1n;
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ep[~(s+C)Xlpy; (5, = 5, {exp[ (s +¢%)7 1}/ s +

+14,0,,(9) [ P[5+ c0)elp, (5,7)d + @)

1B G (1 + 9 [0 [~(5-+ V)l (5,7)dl7,

i— - 0;1s
J_l’n; ¢ij(six):{ J

X=1,,
npun T —
, X>7uh=1ln

HuddepenuupoBanrem obenx ctopoH (3) u (4) mo apryMeHty X((;ij (s,X) — (mempepbIBHO-

mupdepenimpyemast GyHKIus oT x Ha oTpe3ke 0 < X< 7 ), cucTeMa HHTErpalbHBIX ypaBHEHUH (3)

U (4) IpUBOAUTCS K HOPMAIIbHOM CUCTEME BTOPOTO MOPSJIKA Pa3HOCTHBIX, OJIHOPOAHBIX JTMHEHHBIX

nuddepeHIMaTbHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU KOA((UIIMEHTaAMHU:

@ (5, X) =[5 +¢") /1oy (5,%) + [~ 6,24 9;1,2(8) /M Jpir (5, X) +[C, 914 (8) /]

x,1;(5,¥) =0, i=2n, (5)

035 (5.0 +[(Butt 9oy () (5 + 1) = (s+¢0) I (5,%) +

1491,(8)0;(5.X) =0, j=1,n. ©)
O6o03HaunM Bpemsi, HEOOXOIUMOE JJIS 3aBEPIICHUS T000CTyKHBaHUs TPEeOOBaHMI, HAUABIINXCS B
MoMeHT t =0, uepes Y.

3amenuMm B (5) u (6) x Ha 7, — Y W nepexos K npeoOpa3oBaHuio Jlamaca o BTOpoMy apryMeHTy —
Y (C y4eTom TOro, 4to (_03 (s,y)=06;/s npu y=0mn (_03 (s,¥) =0 npu y <0), momyunm:
=0 _
—[wp;(s,0)-0;/s]-[(s+ Cio)/ni ](Eijo (s,) +
+[(1- 5in):u1§i,i+1 (s)/n; ]aglj (s,w)+[C, 5i,i—1 (S)/ni]ai—l,j (s,w)=0,

PR — =0
i 2;n1 J :1ln; (0n+1,j(sla)) :O’

(7)
[0y (5,) =0, IS+ (B 8u(8) s + 1))~ (s + NG (5,) +
18,002, (5.2) =0 9y (5.Y) =0y (5.7, - Y)Y (5.)= 9y (5,¥): f =L, @

O6o3naunm wepes D'” kBagpatHyro MaTpuimy Ko3(p(HIHEHTOB IIPH HEH3BECTHBIX @;(s,@)

cucTemsl ypasHerwii (7) u (8), a ee onpenemuTens gepes | DP|:
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N S P HO) 0o .0
S+
D® _ [c39,,(5)/n,], _[(0"‘_(3"'(:3)/”2]’ [49,5(8) 0y, .y 0
0, [c2g,,(5)/n], —[o+(s+ci)/n,] ... 0
I 0, 0, 0, ooy [0+ (s+¢))n, ]

Pemenne cucreMsl ypaBHeHuit (7) 1 (8) MOXHO MOJTY4HTH depe3 ompenenurens nogmarpur D@

npu apwxenuu ceepxy Bauz (D®) u npu nsuwxenun cuusy seepx (A?). Dtu onpemenurtenu
MPEJCTABISAIOT CO00H Cieqyone peKKypEeHTHbIE COOTHOIICHUS:

D(gZ) (S,@)=1, 9)

D?(S,0) = [0~ (B 91 (S) /(s + 1) + 5 +¢L1;

DA (8,0) = —{w+(s+¢))/1DA (5,0) - (140 9, 15(5) ;.1 (8) /M0 IDF (sw), i = 2,m;
A(02) S,o) =1 (10)

AP (S,0) = [w+(s+c0)/ny;

AP (S,0) = o+ (s +c0i1) M1 1A (S, @) ~ (146012 O i poiva () X
X an—i+2,n—i+1 (S) / nn—i+2 nn—i+1]AE%)2 (S: a))

Pasnoxenne onpenemurens | D@ | o seMenTaM ero nepBoii CTPOKH MMEET BHI:

D (s,0)| =Di” (5, )AT (5,0) - B; ()47 (5,0, a1
a Pa3JIOKCHUEC T10 JICMCHTaM MOCIIEHEN CTPOKHU UMCCT BUA!

P (s.@) = A7 (5,0)D7(s,9) ~ B (5) D% (5.). 12)
3nech

BiO (s)= zulcioai—l,i (S)ai,i—l(s) Iniyn.
C momometo omgHoro u3 (11) u (12) BelpaxkeHHWil W peKKypeHTHBIX cooTHoineHuid (9) u (10)

HaxoauM, 4ToO
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pQGaﬂ—DwﬁamWWs@ B, (s)D® (s, ) A?. (s,w),i=1,n—1 13)

Jlonyctum, uto @ =, (S)(K =1,n) — KOpeHb ypaBHEHHUs ‘D(z’ (co)‘=0 OTHOCHTENHHO @ (37ech
apryMeHT S OIycKaeMm). Tak kak TnocienoBaTeNbHOCTL noiuHoMoB  D®(w)  ecTh

NOCNe0BaTeNbHOCTL Takux (yHkumii Iltypma, urto mymu D3 (w) depemyiotes ¢ Hyasamu

D® (@), no3ToMy KOpHM ypaBHEHMs ‘D(Z) (a))‘ZO ABIIAIOTCS JACUCTBUTEIBHBIMU M IPOCTHIMU.

Torna cornacHo ypaBuenuto (13):

A(Z) (o) = [D(Z) (a)K)HBn i V(S)]/D(zi(a)K) i=0,n-1, (Ag (k) =1)
(14)

CornacHo I[IpaBUIy KpaMepa, PCUICHHUC CUCTCMbI ypaBHeHI/Iﬁ HNMECT BU.
D@ (@) (5,) =[(—1)“” Hgvm(s)/n DA (5, 0)A? (s,0),i < J;
D@ (@) (s,) =[(-1)" Hc 9,,1(5)/n,1DZ (5, 0)A?, (s, ),i > .
v=j+1 (15)

PaznoxuB cootHomenus (15) Ha mpocTbie ApodH, MOTYdHM:

)J —i+1 n (2) (S a)k)A(Z) (S a)k)
Hgvv+1(s)/n ]Z (a)_ k)‘D(Z)(S a))‘

DA (s, 0,)A?, (5,0,
HC gvvl(s)]z (8 0)A8L G @)

o N G(e-0)D? (s )

o (s.w)=[CD

=y

i—j+1

0 (s,0) =2
S

T (16)

N3 ¢popmyn (16) HemocpeICTBEHHO CeyeT, YTO

(2) (2)
Hgvv+l(s)/n ]Z D5 (s, o )AL (S @)

bmﬁmmw

D® AP, )
1_[c gVV 1(5)]Z i2(s, 0 )AL (s, 0,)

e N, D (s, 0),.

)j i+1
M’K(T —‘t)'i < j;

on(sy) =

j-i+l

AN

o (sy) [
S

3nech

D, (s, ))? 4
P50, =105 010+ 3 O T 82,09,

Beens B (17) x =0, noxyuum (7)3 (s,7,)= q_oi (s,0)= Hij (s) u coorBerctBerHO hij () =SH i (S).
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3. 3akiaouenue

B crarbe mpencTaBieHbl OpPUTHHAIBHBIC AHAIUTUYCCKUE COOTHOINCHUS, MOJYYCHHBIC IO
TeMe pa3pabOTKH aHATUTUYIECKUX MOJEJICH MpeIHa3HAuCHHBIX JUIsl OIICHKH OCHOBHBIX TIOKa3aTelei
3¢ pexTuBHOCTH «(PYHKIIMOHUPOBAHUE KOMIBIOTEPHOM CeTH (KC) B PEKHME OOCITYKHUBaHUS
OTJIENBHBIX TPeOOBAHUIN», KOTOPHIE MOTYT OBITh PEKOMEHJIOBaHBI K HCIIOJIb30BAHHUIO B IPOIIECCE
MIPOSKTHPOBAHMSI I BHIOOpA JIyUIINX BapHAHTOB MOCTpoeHHS CTPYKTyp KC W3 HECKOIBKHX
TEXHUYECKH OCYIIECTBHUMBIX, a TaKXe B IMPOIECCe OKCIUTyaTallik JUIi €€ palMOHAIbHOU

OopraHu3aluu.
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FUNCTIONING OF COMPUTER NETWORKS IN SEPARATE REQUEST SERVICING
MODE
T. Chumburidze, K. Odisharia, Ts. Khoshtaria
The author introduces anolytical models inteded to appraise afficiency of main

parameters of computer system functioning in different rates of serice reguirements.

333099396190 Jugengdol (35¢39veo dmmbmgbgdol Imdlsbmemgdol Mggoddo
xgmbdombomgds
0. 3Mdv©H0dg, 3. @009, (3. brdBIM0s

Bsd0™ddo (omdmagbowos sbserobm@mo dm@gmgdo, MMAWwgdois 3963mm3bogo
56056 ,300309F9OMo  Jugegdol  (3d) FOw3gMEo  dmmbmgbgdol  dmALabwEgdol
69510980 53Mbd30Mmb0MdOL™ 95399EBHOMdOL doMOMSEO F5B39690 0L Tgbozzslgders.
394960 995%9 300q0ME0s MOOYOBIWMOHO M9bIBIMOMIYGO0, HMIgdos HoMDs@gdoom
390dgds 499mygbgde 0dbsb 30mgd@gdol 36OmEglbdo 34 LEGHMWIGHMOL 53900l 39009L0
3960056¢0L  59mbOMBY390  $9Jb03MM9©  M1go0DYds©O  M5dMmEIbodg  350056E 00,
5369039 993 YSES300L 3OMELT0 FoLO MBEFOMbI MM MMYIBOBIFOOLIMZ0U.

(IMocTynumo 27.12.2012)
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KOMHL]OTeprle TEXHOJOI'HA

OJUH M3 MNOJAXOJOB @®OPMHUPOBAHMUSI KPUTEPUSI
ACUMIITOTUYECKOM YCTOHUYUBOCTH OBECIIEYEHUS
OIITUMAJIbHOM JAHAMMUKHN CHUCTEMbBI  YIIPABJIEHUS
BO3YIIHBIM CYJIHOM

T.Kanananze®, )K.96anonnze™, JI.bpeaumze™™”
(ABnanuonnblii ynusepcurer I'py3un, np.Keresan LlameOy.u, 16, Tonaucu, 0144, I'py3us)
Pe3tome: 6 pabome paccmompena gpopmanuzayusi ONMUMATbHBIX OUHAMUYECKUX CBOUCIE
3AMKHYMOU cucmemvl YAPAsieHUs Ha 0CHO8e 0000WeHUs. cXeMbl Memood NOKAIUZAYUL.
Paspaboman mampuunsiii kpumeputi acumMnmomuyecKkol yCmouyugocmu,
obecneyusarowull ONMUMAIbHbIE OUHAMUYECKUEe CBOUCMBA 8 3AMKHYMOU cucmeme
VIPAaGIeHus.
KuoueBble ¢JI0BA: cucmema  asmomamuyecko2o — YNpagienus, — 3aMKHymas — cucmema,
ACUMNMOMUYEcKas yCmouyueocms, KOPOMKONEPUOOUuieckoe npoooibHOe
ogudicenUe, Y201 amaku, MampuyHolil Kpumeputi, OpoOHO-TUHEelHOe

npeo6pa306aﬁue, KOMNJIEKCHblE NEPEMEHHDbLE.

BBEJEHUE

Hcnonb3oBanue cuctem apromatuueckoro ynpasieHus (CAY) Ha camoseTax rpaxIaHCKoi
aBUAlUU JUKTyeTcs TpeOOBAaHUSMHU IOBBIIIEHUS HAJEKHOCTH, TOYHOCTH MUJIOTUPOBAHUS,
YBEJIUYEHUS PErYJSIPHOCTH MOJETOB U T.1. B paboTe paccMOTpeHBI TOJIBKO Te TpeOoBaHUS,
KOTOPBbIE OMPEACIAIOT AMHAMUYECKHE CBOMCTBA 3aMKHYTOU cucTeMbl “Camosier — CAY”: cTeneHb
YCTOWYMBOCTH, TOYHOCTh M KaueCTBO IMEPEXOAHBIX IMPOLECCOB B PEKHMME YIPaBJICHUS, TOUHOCTh
cTaOWIM3aluy MapaMeTpoB JBMKEHUS NPU MOCTOSHHO JEHCTBYIOHIMX BO3MyIleHUsAX. [loatomy
pa3paboTka KpUTEpUsi YCTOHYMBOCTH OOECIEUeHHs ONTHUMAJIbHBIX JUHAMHYECKHX CBOMCTB B
3aMkHyTOM cucteme “Camoner — CAY” sBnsercs akTyalbHOM 3azadeil. Beuamy Toro, uro

MOJHAasg CHUCTEMA YPABHEHHM JIBMOKEHHUSI CaMoJIeTa SABJSETCA CIOKHOW, MHOTOMEPHOM U

* IIpodeccop
** Ac.ipodeccop
“* MarucTtpanT
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MHOFOCBHSHOﬁ, IIO3TOMY IIPpU HM3YUYCHHUHW JUHAMHUKH CaMOJIETa €€ YIIPOIIaroT. B cratee

PaCCMOTPECHO KOPOTKOIICPUOJUICCKOEC IMTPOAOJIBbHOC IBHUXKCHHUE CaMOJIETA 110 YITy aTaKH.

OCHOBHAA YACTDH

IIponiecc mMpoeKTUPOBAaHUS CUCTEM YIpaBieHHs Bo3ayliHbIM cyaoM (BC) Hepa3pbiBHO
CBSI3aH C 3a7a4eidl ONTHMAIBHOIO JIOCTM)KEHHUS TIJaBHOM IeIU IpH COOJIOIEHHUU CHCTEM
orpaHudeHuil. B oOmeM cityyae 1enb ynpaBieHHs 3aKJIIOYAETCS B TOM, YTOObI I€PEBECTH OOBEKT
3 HavaabHOro cocTosHus X(t, ), B KOTOPOM OH HAXOMMTCS B MOMEHT t,, B KOHEYHOE COCTOSIHHE
x(t, ), mpuranmexkamee nogobnactn R, o6nacTu gomycTHMBIX cocTosHui R, To ecth X(t,)e R1.
3necs R, € R, 4T0 COOTBETCTBYET BBIACICHHUIO B IPOCTPAHCTBE COCTOSHUI O0JIACTH JOIYCTUMBIX
cocTosiHUH R ¥ CcyXeHuo ee 10 HEKOTOopod oOmactu R;, koropas Ui Hac MO KaKUM-TO
[IOKa3aTessIM SIBJISIETCS ONTUMAJIbHOM.

PaccmoTpuM 00BEKT (BO3IYLIHOE CYIHO) YIPAaBICHUs, MaTeMaTU4YecKas MOJiellb KOTOPOTro
B IIPOCTPAHCTBE COCTOSHUI MPEICTABIIAETCS CIIEIYIOIUM 00pa3oM:

X(t) = AX(t)+BU(t),t>t,, (1)
rle: ¢ - He3aBUCUMAs NepeMeHHas (BpeMsi), onpeiesieHHas Ha MHoxecTBe J = (t,,0), rae t,-
HauaJlbHOE 3HaYCHHUE;

X (t) € R" - BeKTOp COCTOSHUI CUCTEMBI;
U(t) eR' - ckansapHOE yIpaBleHue;
A - MaTpuIa 06BEKTA YIPaBJIEHNS pa3sMepHOCTH (1 X 1) ;

B - BekTOp 00BEKTa yHpaBieHus pasMepHocTH (1 x 1)
OO6o0mmenHass MaremaTHdeckass MoJenb 3aMKHyTod cuctemsl BC mpencrasisiercs
CIIEAYIOIIUM 00pazoMm:
X (t) = DX(1), (2)
rae D - marpuna 3amMkHyTOM cructeMbl yripasienus BC.
Matpuna D 3amkHyTO# cuctemsbl yrnpasieHuss BC acuMNTOTH4eCKH YCTOWYMBA, €CITH BCE

ee COOCTBEHHBIE 3HAUCHHS ﬂ’i HaxoasaTCsa B JIEBOM JaCTh IMOJYIIIOCKOCTH KOMIIJICKCHOI'O

MepeMEHHOT 0, T.€. BhIonHsAeTcs yenoue Re A <0 mst Beex 4, (i =1, n) .
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HOI[ XapaKTCPUCTHICCKHUM IMOJIUHOMOM SaMKHYTOfI CHUCTEMBI YIIPABJICHUA BC U1 MaTpulbl

D Oyzaem moHMMaTh BBIpaXKEHUE CIICAYIOMIECTO BUIA:

d(1)=det(D - AE)=d A" +d,A"* +d, "2 +....+d, ,A+d, =0 , (3)
rue: di = (ﬂ - KO3(p(QUIHUEHTHI XAPAKTEPUCTUUYECKOTO IMOJMHOMA 3aMKHYTOW CHCTEMBI
ynpasienus BC;

E - egunuuHas mMaTpuiua, y KOTOpPOH Ha IJaBHOW JUAroHalyd pa3MeELIeHbl €AMHMIIbI, a Ha
BCEX OCTAJIIBHBIX MECTaX - HYJIH.
[Tocne monmydyeHHsT XapaKTEPUCTHUECKOTO ypaBHEHHUs BUAA (3) OOBIYHO MPHUMEHSETCS TOT
WJIA WHOM U3 U3BECTHEHIX KPHUTCPUCB UCCIICAOBAHUA YCTOI\/JI‘-II/IBOCTI/I.
B nanHoli paboTe paccmarpuBaeTcs Ciiydaid MpHOIMKEHHON OIEHKU PACIIONIOXKECHHS TOYCK

CIICKTpa MaTpHIbI D Ha KOMIUIEKCHOM ITIOCKOCTH A 0e3 MNPUBCACHHA K MTOJJMHOMUAJIbBHOMY BUAY.

PaccmoTpum 3amkHyTyro cucremy ymnpasienus BC Bupa (2). ns acumMnroTuyeckon
YCTOMYMBOCTH paccMaTpHUBAaeMON CHCTEMbl HEOOXOAMMO M JO0CTATOYHO, YTOObI BCE COOCTBEHHBIE

3HAa4YCHUA ﬂi HUCXOJHOM MaTpHUIbI D 38.MKHYTOI71 CHCTEMBI JICKaJd B JICBOU IMOJIYIIIIOCKOCTHU

KOMILIEKCHOTO IEPEMEHHOT0, T.€. Heo0xoauMo | gocratouHo Re A < 0nms Beex A, (i =1, n) .

qDYHKI_II/IOHaJ'ILI, BBIpAXKAIOMIKUC LEJIb YIIPABJICHUA, HA3bIBAIOT KPUTCPUAMHU Ka4CCTBA.

Omnepauus (opMupoBaHMs KpUTepusi KadyecTBa YNpPaBICHHUsS ABIsETCS Haubolee
OTBETCTBEHHOM Ha MOATOTOBUTEIHHOM cTaiuu nmpoekTupoBanus. [loaTomy Hanbonee onTuMaibHOE
€€ BBINOJHEHUE [OCTUTraeTcs NyTeM co4yeTaHus (POpPMaTM30BaHHBIX METOJOB U TBOPYECKOU
JeSITeIbHOCTH MPOEKTUPOBINKKA, paO0OTAIOIIET0 B TUAJIOTe C BEIUMCIUTEIbHON CUCTEMOH.

Kak u3BecTHO, onTHMabHas JTUHAMUKA 3aMKHYTOM cucTeMbl ynpasieHus BC moxer ObITh
3aaHa MO0 MaTpulei 3Toil cuctemsl U3 (2), TMO0 XapaKTEPUCTHUYECKUM IOJIMHOMOM 3TOM XKe
cucrembl (3), nuMOO pacnojio)keHHeM COOCTBEHHBIX 3HaueHMi Marpuipl D Ha miockoctu
KOMILJIEKCHOTO NTEPEMEHHOTO.

HpC,Z[HOJ'IO)KI/IM, 9TO MaTpula D acmmmnrormyecku YCTOﬁQHBa U BCE e€¢ COOCTBEHHBIC

3Ha4YeHUs A (D) I =1,n JOKaIM30BaHBI B Kpyre MPOU3BOJIBHOTO paguyca R (puc.la). LleHTp kpyra

HaxOJIUTCS HA BEIIECTBEHHOM OTPUIIATEIbHON MOIYOCH B TOUKE [— R,O]

I[J'ISI MOJIYUYCHHUA MATPUYHOI'O KPUTCPUSA BOCIOJIB3YCMCA HU3BCCTHBIM ,[[pO6HOHI/IHeI>'IHBIM

npeoOpa3oBaHUEM CIIEYIOIIETO BU/IA:
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Pt @

JlanHoe npeoOpa3oBaHue MO3BOJSET EPEBECTU KPYT 3aJaHHOTO paauyca R B neBoil yactu
KOMIUIEKCHOTO MEPEMEHHOTO A B €IMHUYHBIA KPYT C LIEHTPOM B Hayajle KOOPAMHAT IIOCKOCTU

KOMIUICKCHOTO TepeMeHHoro p (puc.10). 3HadeHue A = (p —1)- R u3z (4) MOJCTaBUM B

XapaKTepUCTHYECKOE YPAaBHEHUE det| D- /1E| =0

v

™
N N/

) 6)

-1

Puc.1.06nacTb pacnpeaeneHuns Bcex CO6CTBEHHbIX YNCEN UCXOAHOM MaTPMLbl

ITocne HecI0KHBIX PeoOpa30BaHUM MOTYUYHM :

det|B — pE|=0,
rac
B:2+ E
R

Tor;[a, eClIu Bce COOCTBEHHBIC 3HAUCHUS ﬂ“i HCXOTHOM MaTpulbl D HaxoOdaTCd BHYTPU
Kpyra R B neBoit MOJIYIINIOCKOCTH KOMINJICKCHOT'O IIEPEMEHHOI'O A , TO BCC COOCTBEHHBIEC 3HAUCHUS

p£; TpeoOpa3oBaHHON MaTpullbl B nexar BHYTpM Kpyra ¢ IIEHTPOM B Hayaje KOOpAMHAT | pi| <1.

Kak wm3BectHo, ecmu pi, (B), sBisomasics COOCTBEHHBIMH 3HAUSHHSIMH MaTpHIbl B TO

cOGCTBEHHBIMU 3HAYEHMAMH MaTpHIsl B* GymyT uncra (,0i (B))K .
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CrnenoBarenbHO, €CiAM MaTpulla 3aMKHYTOW CHCTeMbl ymopasieHuss D ycTtoiumBa, TO

IOCJICA0BATCIIPHOC BO3BCACHUC MATpPHUIIBL B B Kkcrenmens mo3Bossier YMCHBIIUTDH a6COJ'IIOTHy10

BEJIMYMHY COOCTBEHHBIX 3HAYECHUH (pi(F))k T.x. Bce p,(F), i=1n JoKaIM30BaHbI BHYTPH KpyTa

CAMHUYHOI'O paauyca U MOAYJId MCHBUIC CIUHHUIIBI, T.C.

lp(F) <1, i=1n (5)

Takum o0paszom, Ui aCUMIOTOTHYECKOW yCTOMUMBOCTM Matpuisl D, HeoOxomumo u
JI0CTaTOYHO, YTOOBI KUMEJI0 MECTO HepaBeHCTBO (5). Boimonmuumocts (5) ycranaBnuBaercs o GaxTy
aBCOMIOTHOTO YOBIBAHHUS BCEX DIIEMEHTOB MATPHILI B .

Hcxons ©3 BBILIEIPUBEICHHOTO, KPUTEPUN aCHMITOTHUYECKON YCTOMYMBOCTH MOKHO
chopMupoBaTh CHEAYIOIUM 00pa3oM: uis Toro 4ToObl Marpuna D 3amMkHyTOH cuCTeMbl
yhnpaBieHusi ObUla  aCHUMIITOTHYECKA yCTOWYHMBA, HEOOXOAMMO U JIOCTaTOYHO, YTOOBI
npeoGpasoBanHas MaTpuna B* crpemumack k Hynesoit mpu K — 00,

@akT YCTaHOBKM YCTOMYMBOCTH CHCTEMBI 0€3 BO3BEIEHHs MaTpulbl BB cremeHb
BO3MOJKEH TIPU OIEHKE pachpesesieHusi COOCTBEHHBIX YUCEN OTHOCHTEIBHO €AMHUYHOTO Kpyra C
LIEHTPOM B Hayajle KOOpJAMHAT MO HopMaM Marpulbl B (Hopmoii Matpuusl B HasbiBaercs

NEeHCTBUTENILHOE  YHUCIIO ||B

, YIOBJIETBOpsIONIEe HEKUM YycioBuaM). Jlnsg kaxgoro wu3

B cocraBnsioTcst MaTpHuHble HOpMBL. Mccienyemas cucteMa GyeT yCTONUNBOI, ecii Jo0as 13

HOPM MaTpHIIbl OyI€T MEHBIIIE €UHHIIBI : ||B|| <1.

910 YCIOBUEC SABJSACTCA HGOﬁXOIlI/IMbIM H J0CTATOYHBIM [JIsI YCTAaHOBKH KpPUTEPHUA

YCTOMYMBOCTHU cUCTeMBI ynpasieHus BC.

3AK/IIOYEHUE
PazpaboTan MaTpuyHBIN KpUTEPU YCTOWYUBOCTH, MPEACTaBICHA MPOIIEIypa BBIYUCICHUS
paanyca, OXBaThIBAIONIETO COOCTBEHHBIC YHMCIIAa MATPUIIBI 3aMKHYTOW cUCTeMbl ymnpaBieHuss BC,
MOJIy4€HO YCIIOBHE YCTOMYMBOCTH MO HOpMaM Marpuilbl.Ha OCHOBE MOJy4EHHBIX PE3YIbTATOB
MOJKET OBITh pa3paboTaH aJArOPUTM, 0OECTICUNBAIONIUI ONTUMAIBHBIE TUHAMUYECKHE CBONCTBA B

3aMKHYTOM cucteMe yrpaienus BC.
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Management

MANAGEMENT OF INFORMATION PROCESSES AS THE
GUARANTEE OF ECONOMIC SECURITY OF A MODERN
CORPORATION
G. Teplinskyy™, V. Novak®

(National Aviation University, C.Komarova Avenue, 1, Kiev, 03058, Ukraine)

Abstract: In the article certain aspects of management of information processes of a
corporation’s economic security are analyzed, which relate to structuring of information
environment on the basis of the balanced scorecard system, and the use of this methodology in the

construction of the complex system of economic security of a modern corporation is considered.

Keywords: corporation, economic security, information environment, balanced scorecard

system.

Problem statement in its general view. Its connection with important scientific or
practical tasks. On the modern stage of economic development of Ukraine the problem of
economic security of any corporation becomes an informative problem, which lays in provision of
high-quality information in relation to the management processes of both the corporation itself and
its separate departments. The necessity in economic security of a corporation sets out a number of
new requirements to the quality of information, which could not be neglected and should be met
with the help of modern information technologies.

Analysis of the latest researches and published works where the solution of this problem
is initiated. A number of researches are devoted to information problems related to economic
security of corporations, which are concentrated on determining the indicators of the level of
economic stability of corporations and, primarily, the level of their financial stability and their

marginal indicators [3]. A level of financial stability is associated with the predictive level of costs

** Cand. Econ. Sci.
* Professor
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expected to be incurred due to the business risks, and in relation to the risks- and anti-crises
management [2].

The unresolved part of the general problem. Traditional approaches to analysis of
economic security of corporations are based on calculation of separate indicators of financial
stability. They do not connect the internal and external environment of the corporation with the
general information environment, despite the fact that most of the companies have implemented the

information systems on the basis on modern information technologies.

From another side, existing approaches to evaluation of efficiency and usefulness of
information technologies are related primarily to descriptions of separate functional components:
productivity of network equipment, efficiency of the development process and implementation
systems, etc. If a corporation does not have a clear understanding of the clients’ needs, it is
unknown who its target group is, what goods and services are demanded by customers, what price
they are ready to pay and what they may need tomorrow. This means that the corporation does not
have marketing and strategic planning departments, which proves, in fact, that there is no business
itself. Thus, there is no guarantee in the future economic security of such corporation.

Goal of the article. In this research paper the problem of management of information
processes of corporations’ economic security is analyzed, the information environment of which
requires respective structuring.

Relevance of the research. Implementation of information systems into the activity of a
corporation results in receipt of significant amount of information which can be efficiently used,
should it be accurately structured and managed. Modern information systems require huge costs to
be spent by corporations. Should the systems be unwisely used, they will not give any value added
and will not pay off, but may even serve an additional factor in disbalance of economic security of a
corporation. Thus, a problem of management of information processes of corporations’ economic
security is much relevant.

Novelty of research. In this research paper it is suggested to consider the problem of
economic security of a corporation within the limits of the general information environment of such
company. It is suggested for the first time to use the idea of the balanced scorecard system with the
purpose of systematization and structuring of information environment of economic security of

corporations.
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Exposition of the main material. The modern business is differentiated by a high level of
competition and constantly changing business environment. A competition on all supply markets
has increased so much that the extensive factors of business development in most corporations are
already fully realized. Therefore, the factors which allow to direct development of business by an
intensive way have become the matter of interest of the middle and even small business.

Among the factors of intensive development of business a special place take information and
information technologies. Modern world trends in the development of information technologies
sufficiently change their role in the development of corporation’s business.

The processes related to information provision to corporations for efficient carrying of their
activities and problems solving may not be uncontrolled. A basic problem is an absence of
interrelation between the business and information technologies, when there are no clear criteria for
evaluation of input of implemented information systems to the activities of the corporations. The
economic security, in the opinion of the author, is the main target of every corporation which aims
to ensure effective operation in any business environment. Therefore the information environment
should serve exactly for this purpose.

Creation, development and management of the information environment of a corporation on
the basis of modern information systems and technologies is one of the main tasks of the
management of any business from the standpoint of its economic security.

In this article it is suggested to manage the information processes of economic security within
the following directions:

- planning of processes related to information provision in the sphere of economic security;

- organization of information environment: structuring of information base, delegation of
information tasks which are managed by different departments and their coordination;

- motivation of employees working in the sphere of research and information security;

- control over the quality of information environment of a corporation.

Management of information processed of economic security of corporations is based on the
complex system approach ensuring economic security. The aim of this approach is to initiate and
ensure implementation of the complex system of economic security, completion of associated tasks,
understanding of its principles, supporting business strategy and tactics.

The aim of the complex system of economic security of a corporation is to minimize the
external and internal threats to its economic position, including its financial, in-kind, information,

human capital resources, on the basis of the developed and implemented complex of economic,
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legal and organizational measures. It should be minded that the main role in ensuring the economic
security of a corporation belongs to such primary economic, legal and organizational measures,
which create the ground and the basis for the security system, whereas technical and physical
measures are the secondary ones.

Subject of management of information processes of economic security of a corporation is the
management of such corporation.

In the opinion of the authors, the object of management of information processes within the
complex system of economic security as a whole is a stable economic position of a corporation in
the current and future periods. Specific objects of security are the resources: financial, in-kind,
information, human capital.

In this article it is suggested to manage the information provision processes in the sphere of
economic security of a corporation on the basis of methodology of the balanced scorecard system
(BSS) introduced by D. Norton and R. Kaplan [4].

The methodology of the balanced scorecard system represents the rules of balancing of targets
and indexes of corporations’ development. The basic idea of this methodology is to provide
management of a corporation with the most important information in a brief structured form
represented by a clear system of indexes to ground their effective business decisions on.

The balanced scorecard system of economic security of a corporation foresees forming
strategic directions that represent grouping of targets and indexes within four categories (prospects):

- finances: financial goals of development and the results of work of a corporation — the
turnover, net profit, profitability, estimates and evaluation of financial risks, financial stability, etc.;

- clients and markets: market presence targets and indexes of clients’ service quality —
markets and sales places coverage, time of order fulfillment, "ideal order", evaluation of the risks of
clients’ and sales markets loss, or risks related to new product introduction, new supply markets
coverage, estimation and evaluation of competition risks, etc.;

- business — processes: requirements to processes efficiency — cost, time, number of
mistakes, related risks; etc.;

- employees: development goals and employees’ education, risks associated with employees.

Thus, the balanced scorecard system used in the system of management of the information
processes of economic security of a corporation gives management a possibility to make efficient
business decisions on the basis of represented indexes grouped within four respective blocks,

similar to the pilot of an airplane who sees the “system of devices” in front of his eyes.
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The financial indicators in the balanced scorecard system are, no doubt, the basis, since the
sold goods and services are evaluated in money. Money is a universal mean of payment for
acquisition of necessary resources, raw materials and products, tools, human resources and
information, etc. Therefore planning and prediction, control and optimization of financial flows are
vitally important tasks of economic security of a corporation.

It should be noted that nowadays it is not enough to use only traditional indicators of financial
firmness, which determine the level of economic security of a corporation. Western corporations
tend to use the whole complex of tools which are based on modern information technologies.
Namely:

- budgeting systems include formation and control of budget of a corporation in relation to
the kinds of activities, products and services, and their groups, centers of financial responsibility,
items of income and expenses;

- offsetting — preparation of the schedule of receivables and payables settlement and control
over its fulfillment, prioritizing and performance of the payments;

- attraction of investments and capital placement — short-term financing of ongoing
operation activities, investment of available financial resources;

- financial reporting — preparation and consolidation of financial statements of the group of
entities, preparation of statements of financial performance and comprehensive income, including
under IFRS;

- control over the financial and economic activities — calculation of a number of coefficients
that represent the structure and dynamics of the assets and the capital;

- optimization of financial flows, tax planning;

- financial document flow — organization of paperwork related to financial accounting of
business activities;

- analysis of financial position and performance of a corporation, estimates making —
multiparameter analysis and estimates related to future financial position and performance
depending on the exchange rates, prices on raw materials and completion materials, production
volume;

- business value — management of business value, analysis of influence of different
parameters on the cost of shares, attractiveness for the investors, decision making on management
of the respective indicators;

- investment projection with the use of systems of business-planning.
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The effective complex diagnostics of all above mentioned spheres of analysis of financial
stability foresees use of modern information technologies. There is a cause-and-effect influence of
the indexes of the balanced scorecard system on one another. It should be notes that from the
general standpoint the logic is the following. The more skillful employees are and the more
advanced technologies are used, the easier it is to maintain efficient business processes at the
corporation. This results in provision of services to clients of a high-quality and in leveraging on
competitive advantages, which ensures reaching the planned financial indicators. All of this
represents the economic security of a corporation.

Consequently, for a corporation as a whole financial coefficients serve as the final goal of its
operational activities and the main indicators of its economic security. At the same time other key
figures determine the prospects of further development of a corporation and give possibility to plan
its future economic security.

In the opinion of the author, in this way it is possible to define the key factors of management
of information processes of economic security of a corporation, specifically to set the direction of
the prospects of information technologies’ development in the sphere of economic security. At that,
it should be considered that it is quite difficult to evaluate the main result by financial indicators due
to the fact that influence of information technologies on the data is indirect in the best case scenario.
Costs on information technologies should be considered as investments into business development.

Problem solving related to management of the processes of information provision in the
sphere of economic security of a corporation, in the opinions of the authors, requires the following
specifications: the sphere of information technologies transforms from the role of information
source to the status of the long standing partner providing new possibilities of business development
and leveraging on competitive advantages at the market. And it means that:

- firstly, planning of development of information technologies of a corporation should be
tightly linked to the business development plans;

- secondly, implementation of politics which allow to form a single understanding of the role
of information technologies in the development of business, plan its elaboration and ensure control
over reaching the set goals;

- thirdly, the approaches to evaluation of efficiency of use of information technologies change

dramatically.
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These assumptions are based on increasing importance of strategic role of information
technologies. Information infrastructure and its content should ground on the structure of business
processes and their costs of implementation and controlling.

Thus, the metrics of the balanced scorecard system are required to evaluate the qualitative
level of economic security of corporations with consideration of the efficiency of information
technologies functioning. At that the following basic requirements should be met:

- relation with the strategy of corporation’s development;

- existence of operational key factors that ensure ongoing monitoring and control;

- emphasis on the importance of innovative processes, development of technology and
employees.

The following approach, in the opinion of the authors, allows turning the development of
information technologies into a more conscious process related to demands of the main business,
which considers monitoring of the level of economic security. The role of information technologies
becomes more measurable in improvement of the market position of a corporation and its financial
results.

Conclusions. The information environment of the balanced scorecard system may
considerably change the approaches to evaluation and estimation of economic security of
corporations. The amount of information which allows to make conclusions about the concrete
process, event, fact or situation related to the economic security of a corporation is characterized as
the balanced scorecard system. It points the main directions for efficient implementation of modern

information technologies into the activities of corporations.
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CexTopHasi JKOHOMHUKA
IKOHOMHKO — MATEMATHYECKHE METOIbI

®EHOMEH KJIACTEPU3AILIMU OTPACJIEA

H. I[yMﬁa;[3e*,A. JlaBuTanse “, A. Hounamxze™

(ABnannonnnlii ynusepcutet I'py3un, np. Kerean Llame0yau 16,
Tounaucu, 0144, I'py3usi)

Pe3rome: prS‘uﬂ, no ceoemy eeoepaqbutteCKOMy NOJIOHCEHUIO U KIUMAMUYECKUM YCIIOBUAM, UMEEem
60]Zbluu€ npeumyuicmea 6 06/161071’11/[ paseunmusl CeibCKozco XO3ﬂﬁCWZ€G, mpancnopma u
mypuzma. Krnacmepusayusi s>mux ompacnen Oaem  Ooxbuiue  803MONICHOCIU
PopMuposarUs KPYNHbIX MeNCOMPACAEBIX KOMNIEKCOB.

B cogpeMeHﬁoﬁ MMpO@OlZ HayllHO'SKOHOMu’{ECKOZZ Jumepamype  3HA4YumelbHoe

GBHUMAaHUe ydeﬂﬂemc;z passumuro nieopuu Kiacmepos.
B cmpanax espocorwsa 6ce uawe obcyxmcoaemcs  3HAUUMOCMb  HOAUMUKU
Kiacmepusayuu, KaxK OCHO8bl 2(pGexmusnoco pazeumusi 3KOHOMUKU U NOBbLULEHUS

KOHKYPEHMHOCIMU OMpAcieli CMeueHH020 Rpopuis.
KiroueBble cioBa: kracmep, 6030VWHbILL  MPAHCHOPM, CENbCKOE  XO3AUCME0, MYPU3M,

KOHKYPEHMHOCMb.
1. BBenenue

MopepHusanuss NOpeanpUsTAd B COBPEMEHHBIX YCIOBHUSX pPEANU3yeTcs TOCYAapCTBOM H
onpenesieT MPUOPUTETHI U HAIIPaBJICHUSI MOJEPHU3ALMU KaK BCEH CUCTEMbI NMPEANPUITHH, TaK U
MIPOU3BOJUTENBHBIX KOMIUJIEKCOB, OTpaciei, OTIAENbHBIX Npeanpuaruili. B Hacrosmee Bpems
CYIIECTBYET MOTPEOHOCTh B OMPEACIEHWHM W pPean3alldd MPUOPUTETOB PA3BUTHS PA3THUHBIX
oTpaciei, Ha KOTOPBIX OYyIyT COCPEAOTOYEHBI YCHIIHMS TOCYyIapCTBa W OW3HECA, BIOCIEACTBUU
OTIPECTISAIONINE KOHKYPEHTOCIIOCOOHOCTh U 3(PPEKTUBHOCTh SKOHOMHUKH Ha COBPEMEHHOM JTare
pazButus. OJHUM U3 BAXKHEWIIMX HANpPaBJICHUH CTPYKTYpHOM MOJEpPHHU3ALMHU TypU3Ma,
TpchrIopTa U CCIIBCKOI'O X03$[I>'ICTBa ABJIACTCA HUX paSBI/ITI/Ie Ha OCHOBC KJ'IaCTepI/ISaHI/II/I.TaKI/IM

o0pa3oMm, KacTep — 3TO COOOIIECTBO 3KOHOMUYECKH TECHO CBSA3aHHBIX M OJIM3KO PaCcOI0KEHHBIX

’ Mpodeccop
** JlokTopant
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dbopM cMexHOro mnpoduis, B3aMMHO CHOCOOCTBYIOIIMX OOIIEMYy pa3BUTHIO M POCTY
KOHKYPEHTOCIIOCOOHOCTH Apyr npyra. llpeumymiecTBeHHO 3T0 HedopMalibHble OObEIUHEHUS
KPYIHBIX JTUAUPYIONIMX (UPM C MHOXKECTBOM CPEIHUX W MallbIX TNPEANPHITHH, co3aarenel
TEXHOJIOT U, CBSA3bIBAIOLINX PHIHOYHBIE MHCTUTYThI U IOTPEOUTENEH, B3aUMOAECHCTBYIOIINX APYT C
JPYrOM B paMKax €IMHOM LENOYKU CO3JAHHUS CTOMMOCTH, COCPENOTOYEHHBIX HA OIPAaHUYCHHOMN
TEPPUTOPUU U OCYLIECTBIIIOIIUX COBMECTHYIO JCSATECIBHOCTh B IIPOLECCE INPOU3BOACTBA H
MIOCTaBKHU OIIPEEJIEHHOTO TUIIA IPOAYKTOB U YCIIYT.
2. MeHOMEH M MPeuMYIIeCTBa KJIACTEPOB

Wnen o mnpeumylecTBax CETEBOM OpraHu3aluy OW3HEca B IMPOMBILIUIEHHOCTH BO3HUKIIH
J0CTaTo4yHo JaBHO. OJHOW M3 caMbIX paHHMX paboT B 3TOM obnactu Obula KHUra Aunbgpena
Mapmana «[IpuHiunel 3KOHOMUKKY», BbleAmas B koHue XIX Beka, B KOTOpOH NPUBOIMIKMCH
MCCIICIOBAaHMSI TIPOMBIIIUICHHBIX paiioHOB BenukoOpuranuu. XoTs B 3TOM KHUTE U HE (QUTYPUPYIOT
COBpPEMEHHBIE CIEIHaJbHble TEPMUHBI, OJTHAKO SICHO, YTO B HEll (haKTUUECKU paccMaTpUBaETCA
KJIacTep C JOCTAaTOYHO OOIIMPHBIM MeX(UPMEHHBIM pa3leneHueM Tpyna. bosiee cra yer Hazan
Mapmran oOpaTiil BHUMaHHE Ha CHHEpreTHdeckuid 3((eKT, JOCTHUraeMblii mpu OOBEIMHEHUH U
MOBBILIEHUH CTIEHUATU3AIMN MAJIBIX TPEAIPUITUH.

@deHOMEH KJIaCTepOB BIEpPBbIE ObLT MOAPOOHO H3Y4YEH H3BECTHBIM YYEHBIM SKOHOMUCT-
MeHemkepoM Maiikiom Iloprepom npu uccnenoBaHuu ycioBUi pa3BuTHS U AestenpHoctH 100
Haubojee KOHKYPEHTOCIOCOOHBIX TPYIIUPOBOK KPYIHBIX, CPEIHUX M MHOXKECTBAa MallbIX
MPENNPUATHI, PACIIONOKEHHBIX B Pa3IMYHBIX CTpaHax MHpa. Takue TPYNIUPOBKU MPEANPUATUI
OJHOU oTpaciu (OPMHUPYIOTCA MOTOMY, YTO OJHA MJIM HECKOJBKO KPYMHBIX (GHUPM, AOCTHras
KOHKYPEHTOCIIOCOOHOCTH Ha MUPOBOM PBIHKE, paclpOCTPaHseT CBOE BIUSHHUE U JIEIOBbIE CBSA3M Ha
Onmxkaiiliee OKpyKE€HHUE, MOCTENEHHO CO3/laBas YCTOMUMBYIO CETh W3 JIYYIIMX IOCTABIIMKOB U
norpebureneil. B cBoio odepesb, ycrexu Takoro OKpy»KeHHs OKa3bIBalOT MOJIOKUTEIbHOE BIUSHUE
Ha JTAbHEHIINH pOCT KOHKYPEHTOCIIOCOOHOCTH BCEX YYACTHUKOB 3TOM IPyNIUPOBKU KOMITAHUH.

B nienoM pasnuuaroTcs Tpu OCHOBHBIX BHJA KJIACTEPOB:

- KJIacTephl C PErMOHAJbHO OrPaHMYEHHOH (OPMON SKOHOMHUECKOW NESTENbHOCTH BHYTPHU
POJICTBEHHBIX CEKTOPOB, OOBIYHO MPUBSA3AHHBIE K TEM WJIM MHBIM HaydHbIM yupexaenusm (HUU,
YHUBEPCUTETAM U T.1.);

- KJIaCTEphl C BEPTHKAIbHBIMU IPOU3BOJICTBEHHBIMU CBS3IMHU B y3KHX cdepax AesTeIbHOCTH,
00pa3oBaHHbIE BOKPYI TOJIOBHBIX (PUPM MIM CETH OCHOBHBIX MPEANPHUSATHHA, OXBATBHIBAIOIIMX

IIPOILIECCHI TPOU3BOCTBA, IOCTABKH U COBITA;
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OTpacjeBble KJIAcTepbl B Pa3IMYHBIX BHJIAX IPOHM3BOJCTBA C BBICOKHMM YPOBHEM arperariu
(HampuMep, «aBUAIIMOHHBIN, CEIBCKOXO3SIMCTBEHHBIH W TYypPHUCTUYCCKUUKIACTEP») WM Ha eIle
OoJiee BBICOKOM YpPOBHE arperanui (HarpuMep, «a3poKOCMUYECKHH KIIAaCTep»).

Cpenu OCHOBHBIX XapaKTEPHBIX OCOOCHHOCTEH KJIacTepoB, KOMOMHAIIMK KOTOPBHIX B TOW HIIH
WHOU Mepe CBOHCTBEHHBI JTI0OOMY M3 HUX, MOXKHO BBIICIHTh CICAYIOIIHE:

- reorpaduyeckas (Korja IIOCTPOGHHE KJIACTEPOB HYETKO CBS3aHO C OIPEICICHHOM
TEPPUTOpPUEH, HaUMHAs OT MECTHBIX KJIACTEpOB (ABUANPEANPHUATHI) A0 MOUIMHHO TIIOOATBHBIX,
HarpuMep, aAPOKOCMHUYECKHIA KI1acTep);

- TOPU3OHTAJIbHAsI (KOT/Ia HECKOJIBKO OTPACIICH/CEKTOPOB MOT'YT BXOIMTh HAa PaBHBIX MPaBax B
0oJjiee KpyMHBIN KIacTep);

- BEpTUKaJbHAA (XapaKTepHU3yeT KIAcTepPhl C HMEPAPXHUECKOW CBSI3BI0 CMEXKHBIX JTaIlOB
MIPOU3BOICTBEHHOTO HJIM HHHOBAIIMOHHOTO MTPOIECCOB);

- naTepayibHas (OTpaXkaeT 0ObEMHEHHNE B KJIACTEP Pa3HbIX CEKTOPOB OJIHOW OTPACIU, KOTOPbIC
00€ECIIeYnBAIOT YKOHOMHUIO 3a c4eT AP ekTa MaciiTada, 4To MPUBOJUT K HOBBIM BO3MOXHOCTSIM);

- TEXHOJOTrH4yecKas (OTpa)kaeT COBOKYITHOCTh IPOHM3BOJICTB, CBSI3aHHBIX OJHOM M TOH XKe
TEXHOJIOTHEH);

- (QokycHas (mpeactaBiseT KiacTep (UPM, COCPEIOTOUYECHHBIX BOKPYT OJHOTO IIEHTpa —
TuAnpyolero kpymaoro npennpustas, HUW wnn yauBepcurera);

- KadecTBeHHas (ompenenser Kiactep (UpM, COBEPIICHCTBYIOIIMXCS BO BceX cdepax
B3aMMOJICHCTBHS, CIIOCOOCTBYSl TOBBIIICHHIO KOHKYPEHTOCHOCOOHOCTH KaKJOTO 4JIeHa U TEM
yCUJIMBast 5KOHOMHYECKOE MOJIOKEHHE BCETO COOOIECTBA).

B ycnoBusx ykecToueHUs: KOHKYPEHIIMH MEXAy CTpaHaMU U PETHOHAMHU 32 MHBECTHIIMU U
pa3MmenieHre HamOoyiee TEPCIEKTHBHBIX BUAOB JEATEIBHOCTH Ha CBOEH TEPPUTOPHU CTaJo
OYEBHIHO, YTO YHHKAJIbHBIE KOHKYPEHTHBIC MPEUMYIIecTBA (POPMUPYIOTCS HE Ha HAMOHAIHHOM
YPOBHE, a HA YPOBHE KOHKPETHBIX OM3HECOB, (PYHKIIMOHUPYIOMINX HA TEPPUTOPUH PETHOHOB, T
BBICOKA KOHIIGHTpAlMsl B3aUMOCBSI3aHHBIX oTpacieil.Ilo MHEHHIO SKOHOMHCTOB, TaKue
pETHOHANBHBIE HWHHOBAIMOHHO-TIPOMBIIIUICHHBIE KIACTePhl HMEIOT PANl MPEUMYIIECTB Mepes
TPaTUIIMOHHBIMI HHIYCTPHAIbHO-OTPACIEBBIMU ()OPMaMU OpTaHU3aINK OM3Heca, HalpuMep:

v B@KHOE 3HAYEHHE MMEET CJIOKHMBIIASCA B PETHOHE YCTOWYMBAS CHCTEMA PaclpOCTPaHEHHs

HOBBIX T€XHOJIOTHH, 3HAaHUH, TPOAYKIIMH, TaK Ha3bIBaeMasi TEXHOJIOTHYECKas CeTh, KOTopas

OMHPAETCsI HA COBMECTHYIO HAyYHYIO 0azy.
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v\ IpeanpuATUs KiIacTepa UMEKOT JOINOJHHUTENbHBIE KOHKYPEHTHBIE NPEUMYIIECTBA 33 CUET
BO3MOKHOCTH  OCYIIECTBIIATH BHYTPCHHIOIO  CHEIUAIU3AlMI0 W CTaHJIApPTU3AIHNIO,
MUHUMHU3HPOBATH 3aTPaThl HA BHEIPECHUE HHHOBAIIUH.

v\ Hanuuue B cUcTeMe WHHOBAIIMOHHO-TIPOMBIIIICHHBIX KJIACTEPOB THOKHX
MPEANPUHUMATEIIBCKUX CTPYKTYP — MaJbIX MNPEANPHUATHNA, KOHKYPUPYIOUIUX B IPOIIECCEe
MPOM3BOJICTBA KPEATUBHBIX HCH, IMO3BOJIICT HAIYNbIBATh MHHOBAIMOHHBIC TOYKH POCTA
SKOHOMUKH PErHOHA.

v pervoHalbHbIE NPOMBIIUIEHHBIE KJIACTEPhl YPE3BHIYAMHO BAKHBI JUIA Pa3sBUTHS Majoro
MpeANpPUHUMATEIbCTBA: OHM  OOECHEeYMBAIOT MallbiIM  (GUpPMaM BBICOKYIO CTEIEHb
CHelHaln3aliyd Ipu OOCTY>KMBAHUU KOHKPETHOW MPEeNNPUHUMATEIbCKOM HHIIHU, TaK Kak
IIPU 3TOM O0JIETYEH JAOCTYN K KalUTay TPOMBIIUICHHOTO PEANPUSITHS, TPOUYUM pecypcam
a TaKk)Ke aKTUBHO IMPOUCXOAUT OOMEH WJCSIMH M Iepelada 3HAHWA OT CIICIHATUCTOB K
MpeANPUHUMATEISIM.

v' B ormamMyme OT OTpacieBOro IMOAX0a, M0 CYTH JIe(GOPMHUPYIOLMIEr0 KOHKYPEHIMIO 3a CYET
000MpPOBaHUS WHTEPECOB OTACIBHOW OTpaciud WIM KOMIIAHHH |, KaK CJICICTBUE,
«TepeTeKaHus» BBITOJ B OJHY W3 OTpaciel, KiacTepusalus IMO3BOJISIET CHOPMHUPOBATH
KOMIUIEKCHBIA B3TJISiI Ha TOCYJApPCTBEHHYIO TOJIUTHUKY pa3BUTHUS PETHOHA C y4YETOM
MOTEHIIMAaJa PErHOHANBHBIX SKOHOMHUYECKUX cyObekToB[1,2,3.4,5].

[Ipomecc kmacTrepuzanuu OTpaciel CMEXHOTro mpoduss, OOJbIIOE 3HAYCHHE NPHOOpEeTaeT
MIPOTHO3UPOBAHUE TIPOU3BOJICTBEHHBIX OOBEMOB, CIIENIBIO OMpPEAENICHUs] BMECTUMOCTH pbIHKA. B
TOXKE BpeMsi HEOOXOAUMO OMPEAETUTh KOJIHMUYECTBO M CTOMMOCTh €IWHUIIBI MPOAYKIIUU OTPACIIECH,
Y4acCTBYIOIIMX B KJacTepe.

Ha ocHOBe «aBHAlMOHHOTO, TYPUCTUYECKOTO U CEIbCKOXO3SIMICBEHHOTO KJacTepa aBTOPaMU
OBLITH OTIPEJICICHBl B3aMMOBBITO/IHBIC M TMAPTHEPCKHE OTHOIICHHS YKa3aHHBIX OTpacieH, myTeM
MIPUMEHEHHSI SKOHOMeTprueckoi moienu B. JleoHTheBa.

B koHeyHOM WTOTe pa3BUTHE DKOHOMHUKH PETHOHOB IO MYTH KIACTEPU3AlUU MO3BOJISIET
YBEJIMYUTH MPUTOK KAMTAJIOB M TEXHOJIOTUM, IPSIMBIX MHBECTHUIIMMA, KOTOPbIE MPUBHOCIT B PETUOH
KpoMe (UHAHCOBBIX CPEJICTB W HOBBIC TEXHOJOTHH, W WHTEUICKTYaJIbHBIC pECypChl, W
VIpaBJIeHYCCKUEe HABBIKA, W BCEMHUPHO W3BECTHBIC TOpProBble Mapku.CTpaHbl, B3SBIIUEC Ha
BOOpY)KEHHE TOJIUTUKY KIACTepU3allMd CBOMX JKOHOMHUK, CMOTIHM obecneunuts mpupoct BBII B

nuana3one ot 70 go 90%.
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Mopnens cnpocaa U mpeiokeHus, pazpadbortanHas B. JIeOHTbEBBIM, JaeT BO3MOXKHOCTH C
00JIbIION TOYHOCTHIO BBIYUCIUTH O0OBbEMBI MPOAYKLIUHU, TPOU3BOAUMbBIE KOHKPETHBIMU OTPACIISIMHU,
C LIEJBIO YIOBJIETBOPEHHSI PHIHOYHBIX CIIPOCOB U OAIaHCHPOBAHHUS CIPOCA U MPEIII0KCHUS.

HavansHbIME yCIIOBUSMU Pa3paOOTKU MOJIEIN SIBISIOTCS:

1. Kaxnas orpacib 3KOHOMUKH ITPOU3BOIUT MPOAYKLHIO TOJIBKO OJTHOTO HAUMEHOBAHHUSI.

2. JlomxHbl OBITH ONpENENICHbl 00BEMbl MPOU3BOJUMON MPOAYKLIHH JPYTUX OTpaciei,

KOTOpBIE IPUMEHSIOTCS 111 POM3BOACTBA IPOLYKIIMHU B pacCMaTpuBaeMOi OTpaciu.

3. Cmpoc ¥ npeioKeHneHe JOKHBI MEHITHCS B TIEPUO/T INTAHUPOBAHUSI.

ABTOpaMu OBUIH MPOAHATU3UPOBAHBI H U3YYEHBI Clleaytoue oTpaciu (puc. 1):

A— typusm; B — aBuanus; C — cenbckoe X035 CTBO.

263.1 anm, Jlape 62.7 muH. _'l'].ipl

P
ﬂ P n;=0.09 map= ﬂ :

Asmamus (B)

d3=0.7 zapn
d1=0.44 zap=

CenkCroe X03AHCTBO

p, (O

d2=0.3 aap=

195.8 nam. Jlap=

Puc 1. Caopoc u npeaiioxkenne NpoayKIuu paccMaTpUBaeMbIX CMEKHBIX oTpacJeii

Hampumep, 1mis mpou3BojAcCTBa TPOAYKIIMM CTOMMOCTBIO 1-0ff napu oTpacipio AHYXHa
MPOJYKIIHS, MPOW3BOJAMMAS B IJTOIKE OTPACIM CTOMMOCTBIO — a;, MPOAYKIHUsA oTpaciu B -
CTOUMOCTBIO — N1, @ oTpacau CIpoyKIHsl CTOMMOCTBIO — My M M.]I.

P1=263.1, P,=195.8,P3=62.2 -3T0 KOIMMYECTBO MPOAYKIHH KOTOPYIO MOJDKHA MPEATIONKUTH
PBIHKY Kaxaast oTpacib [6].

P1+P2+P3—ynenpHblii Bec kaxkaoi orpaciu B Buytpennuit Banasoii [Ipoayxt (BBII).

Heo6xomumo y4ecTs, 4To:
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4 3 1 3 =
fq =¥y T, <1

fg THqy TMg <1
ManI/ILIa CIipoca 1 NpCI0KCHHUA OIMPCACIIACTCA CICAYIOIHUM 06pa30M:
iy T T4y
M= (’m ) Mg )

T 1 ’ﬁ',g li'[s
I'ne: a;,n2, N1— cIpoc Ha NPOAYKIIHIO OTpaciiu A,
My,82,M3— CIIPOC Ha MPOIYKIIMIO oTpaciu B;
M1,N3,83— CIIPOC Ha MPOayKIHio orpaciu C;
a1,My,M;— IpeaIoKeHUue 111 oTpaciu A,
N,a2,M3— IPEUIOKCHUE IS OTpaciauB;
N1,M3,a3— npeioxeHne st oTpaciuC.
T.c. oneMeHT @, MaTPULBI MOKA3BIBAET KAKOE KOJNMYECTBO MPOMYKLMH OTPACIbi Mpe/araer
Py

OTpaciivj, JJisi MPOM3BOJCTBA MPOAYKIIMM CTOUMOCTBIO 1 yapu.D = (Pg )— ABIIIETCS MaTpulen
s

3
PBIHOYHOT'O CIIpoca.

beuta pemrena 3amava: yCTaHOBHTH KaKO€ KOJMYECTBO MPOAYKIMHU JOJDKHA TPOU3BOIUTH
KaXK/1asi pacCMaTpuBaeMasi OTpacib, YTOOBI yIOBIETBOPUTHKAK MEKOTPACICBOM, TaK U PHIHOYHBIN
crpoc.

Jns sTol 1enu otpacib ANOIDKHA MPOU3BOJUTH MPOJIYKIMIO CTOMMOCTBbIO — Xi,0Tpacib
Brpoayknuro croumMocThio — Xz, orpaciib CIpoayKIUI0 CTOMMOCTBIO —X3.

Ky = aqXy T 1pXx T 13X3 TPy

Xy =myxy +a,x, TMgx; TP,

o

.
1
Ecm¥ = (j—': j, TOrga 3Ty CUCTEMY BBUJIC MATPUYHOT'O YPABHCHUSA MOKHO 3allUCATh TAK:
X3
X=MX+D (1)

VYpauenne (1) Ha3piBaeTcs ypaBHeHHMEeM OanaHca, Tak kak EX = X (rme E- enuHuunas

MaTpuua), ypasHenue (1) MoxHO nepemucars Tak EX — MX =D, te. (E—M)X = D. Ecm
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Matpuna E — Mumeer oOpatHylo, (T.e. 3Ta MaTpulla HEBBIPOXKICHHAs) TOTJAa UMEEM MaTpUYHOE

yYpaBHEHUE:!

X=(E-M)'D

(E—M)~! - HaseiBaeTcs oOpaTHOIl MaTpuIeii JIeoHThEBa.
Pemennem 3TOT0O YpaBHCHHA, nojiygyacm HCKOEMBbBIC 3HA4YCHUA
_X-l_._-j‘f: it_Xs.

YuureiBas (1) tuarpamMmy, COCTaBUM MaTpHILY:

0.44 0.09 0.009
M= (ID.IDE. 0.03  0.07 )
v 0.2 0.1 0.7

Martpuiia 6a3ucHOTO CIipoca UMeeT BU/I:
263.1 X

D= (195.8), ecim X = (X:j, Torjaa:
\ 62.2 g

X, =044X, + 009X, + 0.09X; + 263.1,

X, = 0.06X, + 03X, + 0.07X; + 195.8,

Xy = 02X, + 01X, +0.7X; + 62.2.

1 0 0
Tak kak E = ({J 1 'Dj, IIO3TOMY
W0 0 1
1 0 0 044 0.09 0009 056 —0.09 -—-0.09
(E—A) = ({J 1 {J) — ('D.IDE: 0.03 0.07 ) = (—'D.'DE: 0.7 —'D.'D?)
\0 0 1 v 0.2 01 0.7 . —0.2 01 0.3

0.56 —0.09 -—-0.09
—0.06 0.7 —0.07
—0.2 —0.1 0.3

=0036=0

ucxons u3 3toro E — Amarpuiia HeBBIPOXKIEHHAs, TOATOMY CYIIIECTBYET oOpaTHas MaTpHUIa:

. Ay Ay Ay
(E-4)"= Ay Ay Ay
deta "’;113 ";123 ";133
0.7 —0.07
I'ne Ay = 01 0031 0.24,, = 0.021, Az, = 0069 A, =026 A,, =015

Ay, = 0.044, A;; = 0.15 A,; = 0.074, A

33

= 0.387,
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0.26  0.15 0.044 260 150 44
W0.15 0.074  0.387 150 74 387

] 200 28 69 263 725.2 X, 725.2
X = 5(26{? 150 44 ) (196) = ( llﬁ?jTOCCTB(X:) = (llﬁ?j

v150 74 387 62 906 WX ~ 906

torga (E— A) = 1

0.2 0,028 0.069 ; 200 238 a9
= - 5 ).

OTKyJa:

Xy = 725.2(typusm)

X, = 1169 (cenbCcKoe X035CTBO)

X, = 906 (aBuanms)

PaccmoTpuM Takyroxke 3agady A

ny = 001, n, =0.1,n; =025

my =0.2,m, = 01,m; =025

Ho matpuny DoctaBuMm NpekHIO0, TOT1a UCIOJIb3YsI BULLIEU3JI0KEHHbBIE POLIEAYPbI, TOy4aeM:

X, =13405, X, = 272.4, X, = 973.7.

3. 3akia04enue

B pa3BuThIX cTpaHax myTeMm MNpoBeAeHUs MONUTUKU Kiactepuzauuu, BIIII stux rocymapcts
noBeIcwICS puMepHO Ha 70-90%-0B.

OCHOBHOU 1I€IBI0 KJIACTEPU3AIMN TAaKUX TPHOPUTETHBIX oOTpacied [py3um, Kak TypusM,
aBUALIMSL U CEIBCKOE XO034MCTBO, SIBJISETCS IMOBBIIIEHHE UX NAapTHEPCKOW B3aMMO3aBUCHUMOCTU U
KOHKYPEHTOCTIOCOOHOCTH.B KOHEYHOM cyeTe OSTUM YBEIWYMBAETCS KOIWYECTBO MPHEIKHUX
TYPUCTOB, IEPECBO3MMBIX ITACCAKHUPOB 1 IIPOU3BOACTBO CETbCKOXa3sTMCTBEHHOM MMPOAYKIIUH.

Mopaenb cripoca u TipeasiokeHus1, pazpadorannasi B.JICOHTbEBbIM,1a1aaBTOPaM BO3MOKHOCTH C
0O0JIBIION TOYHOCTHIO BBIYUCIUTH O0BEMBI MPOAYKIIUU, TIPOU3BOANMBIE KOHKPETHBIMU OTPACIISIMHU,

C ICJIBIO YAOBJICTBOPCHUA PBIHOYHBIX CIIPOCOB U 6aJ'IaHCI/Ip0BaHI/IH CIIpocCa U NpCAJIOKCHU.
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The phenomenon of industry clustering
N. Dumbadze, A. Davitadze, A. Noniadze

Clustering policies carried out industry in developed countries caused growth of GDP by 70-
90%.For Georgian priority sectors such as tourism, aviation and agriculture the main principle of
clustering is to increase the competitiveness of industries among the patriotic interdependency.As a
result we get increased number of tourists entering the country passengers transported by air
transport and agricultural products.

The demand —supply model developed by the V. Leontiev allows us to calculate the exact
amount of product produced by a particular industry sectors, that will satisfy the market request of a

given products as well as balance the market demand and supply of goods.
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®EHOMEH KJIACTEPU3AIIMU OTPACJIEN

H. Jymoban3ze, A. laBuranse, A. Honuanse

Mozens cpoca u npeanoxeHus, paspadboranHas B.JIeoHTbeBbIM, aBTOpaM J1ajia BO3MOKHOCTb
¢ 00JIBIION TOYHOCTHIO BBIYUCIUTH 00bEMbI IPOAYKLIHHU, TPOU3BOIUMBIE KOHKPETHBIMH OTPACISIMU
(Typu3M, aBHALIUS U CENIBbCKOE X0351cTBO ['py3un), ¢ 11e/1bi0 YAOBIETBOPEHUS PHIHOYHBIX CIPOCOB U

OaaHCUPOBAHUS CIIPOCA U TPEITIOKEHHS.

36900 3eslBgHobsgool Bgbmadgbo
6. ©3d5dg, 5. 53000509, 5. bmbosdy

39630000090 439969030 IMRJOOL  ZSBEIOODBIGOOL  3MOBHOIOL  2oB¢eMgdsd 53
Lobgedfogmgdol 3 aoBsds  70-90%-00.LodoMmM3gmbomzol  olbgmo  3OOMOOGHIG IO
©MR9O0L, OHMYMOOESS BHIO0DBT0, 5305305 S LMGEEOL FgMBYMBS, 3eLEBHIOOBIEFO0L B350
50m (356555050l M9 EMRIdOL 306396 GHBM0sbMds s Fsod Mol
35OGHBoMOWWO  MOHMN0IOHNITMI0EIOIWYds. 9909390 03009000  J399sbsdo  Ggdmbmero
GHMO0LBHJOOL,  1Bo359MHM  GHOMIBLEMOEGHM A9sY3560o B30 gdOLHS LBl FgOBYMdOL
9096 §o69mgdwo 360300l MH3MmEabmdol BeMsL.

3. @9mb®0g30l doge 89935390 ds  dmmbmgbs-0ofmgdol  dmgerdsliodmecgdsdolss
933900 EO  LOBMLBEGHO®  oBMAZINZOWsm  3mb63MgEHMEO  EMPOL  Togh  FoMdmgdmwo
360 1d300L  mEgbmds, MMIJWIsE ©99305YMBOs MMAMEOE LodsHOM dmmbmgbs dmigdme
363059, 0l 303 IBLIBSBIMDY Lodmberol Fmmbm3zbs-dofimads.

(Moctynuno —22.05.2013)
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CekTopHasi 3KOHOMHKA

POJIb BO3JIYIIIHOI'O TPAHCIIOPTA B PA3BUTUM TYPUCTHUYECKOU

NHAYCTPUU

10.B. nynTamBmm*, M.IO. CyXI/ITaHIBI/IJII/I* *, A.P. MaMeI[OB*

*

(ABnanuonnsblii ynusepcuret I'pysun, np. Kerepan Ilame0yJn 16,

Tonauncu, 0144, I'py3us)

Pestome: Temoti uccneoosanuss 6 cmamove A6715emcs onpeoenenue poau 030YUIHO20 MPaHcnopma

6 pazeumuu mypucmul{eCKod quycmpuu, npu4dur nonyjisipHocmu aeuanepeso3oxK npu
opearnuzayuu mypucmu4eckKux nymeutecmeuﬁ. Ha ocnose ananuza oesmenvrocmu
mypucmuqecmﬁ Cd)epbl, NOKAa3aHvl OCHO6Hble meHdeHL;uu paseumus  Mupoeozco
mypusma, e20 63aUMOC8i43b C MPAHCNOPMOM 6 UYENOM. ﬂaHCl xapakmepucmuxka
asuayuoOHHO2O mpaHcnopma U NOKA3AHblL €20 npeumywecmeda onsa mypusma. Ha
OCHO6AHUU I’lp06€()€HH020 aHanusa onpede/zeHbl npUvdUHbl npeumyuiecmes asudyuOrRHbLX
nepeso3oK npu mypucmudecKux Nn0e30KaAxX U 8ANCHOCMb UX OdlbHeuue20 paseumus 6

mypusme.

KarwueBble cnosa: Bcemupnaa mypucmckas opeanuzayus OOH (UNWTO), mypucmuueckas

unoycmpus, “Low cost” nepesoszuuxu, International Civil Aviation Organization-ICAO,
International Association of Air Transportation—IATA, International Travel Agents
Network- IATAN.

BBEJIEHUE

TypusMm — o1Ha U3 BaKHEHIIUX chep AeATETbHOCTH COBPEMEHHOW 3KOHOMUKH, HalleJIeHHas

Ha YJOBJICTBOPEHUE MOTPEOHOCTEM JIFOJICH 1 MOBBIIIICHUE KaueCcTBa KU3HU HaceneHus. [Ipu sTom B

OTJIMYUEC OT MHOTHUX APYIUX OTpaCJ]eI‘;I 9KOHOMUKHU TYPU3M HC IPUBOAUT K HCTOUICHUIO MMPUPOIHBIX

pecypcoB. B Toxke Bpems, SBISSICb OPHEHTUPOBAHHON Ha SKCHOPT CQepoil, Typu3M INpOSBISET

0071b111yI0 CTAOUIIBHOCTD IO CPABHEHUIO C IPYTUMH OTPACSIMU B

’ Ipodeccop

*

-
Marucrpant
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YCIIOBHSIX ITOCTOSIHHO MEHSIOIIEICS M HEeYyCTOHYMBOM CUTyalluM Ha MHUPOBBIX pblHKax. Ha mosro
MEXIYHApOAHOIO Typu3Ma (IIyTEHIECTBUS U Maccakxupckue nepeBo3ku) mnpuxonutrcs 30 %
MHPOBOTO JKCIopTa yciayr u 6 % or obmero o0beMa 3KCIOpTa TOBapoB U yciayr. Typusm Kak
9KCIIOPTHAsl KAaTEropusl 3aHUMAeT IATOE MECTO B MMpE IOCJIE JKCIOPTAa TOIUIMBA, XMMHKATOB,
IPOAYKTOB MUTAHUS U aBTOMOOMJIBHOM IPOMBIIIJIEHHOCTH, U B TO € BpeMs - IIEPBOE MECTO BO
MHOTHMX Pa3BUBAIOLIUXCS CTPAHAX.

B HacTosmee BpeMst HHAYCTPHS TypU3Ma B MHUpPE SIBISIETCS. OHOM M3 HanOoJiee THHAMHYHO
Pa3BUBAIOIIMXCA OTpaciie B MEXIYHApOAHOW Toprosie yciyramu. Ilo manneiM BceemupHoOi
typuctckoit opranuzauuu OOH (UNWTO), konudecTBO MEXKIYyHapOJIHBIX TYPUCTOB B MHpPE B
2012 rony npeBbICHMIO OAMH MIIPJ. YEJIOBEK, a pocT cocTaBui 39 muH.uenoBek, win 4%. B neinom
3a mocneanue 20 JeT CpelHEroJoBble TEMIIbI POCTa YUCia NPUOBITUA MHOCTPAHHBIX TYPUCTOB B
MuUpe cocTaBmiv 5,1%, BATFOTHBIX MOCTYIUICHUH - 14%.

OO01eMupoBOll MOKa3zaTeNlb NOCTYIUIEHUH OT MEXAYHapOJIHOro Typu3Ma BbIpoc Ha 4% B
2012 rony u cocrasui 1.075 tpummmona nosn. CIHA. AHaJIOrM4YHO 3TOMY IPUPOCTY NOCTYIUIEHUI
BO3POCJIO ¥ YUCIIO MEXAYHAPOAHBIX TYPUCTCKUX NpUOBITUH, nocturmux B 2012 rony 1.035 mupa.
Bmecre ¢ nonyueHHBIMU B chepe MEXAYHAPOAHBIX NACCAKUPCKUX MEPEBO30K JOTOIHUTEIbHBIMU
219 wmapa. npomnapoB CIHA, of6mas cymMmMa 3KCHOPTHBIX IMOCTYIUIEHHMH OT MEXAyHapOJHOIO
Typusma B 2012 rony cocrasuina 1.3 tpuummona nosut. CIITA.

Cornacao garaeiM UNWTO, B o0nacTi MOCTYIUIGHHN OT MEXIyHapoHOTO Typu3ma B 2012 roay
ObLT yCTaHOBJIEH HOBBIN pexopsl. CyMMa 3TUX MOCTYIJIEHHUH, COrflacHO oleHKaM, aocturia 1,075
mipa. ot CIOA (837 mupa. eBpo) B MHpe, M BBIPOCIA B peajJbHOM HCUUCIEeHHH Ha 4% 1o
cpaBHenuio ¢ 1,042 mupa. gomn. CIIA (749 mupa. espo) B 2011 roxy.

[lo peruonam, camble BBICOKME TEMIBl pOCTa MOCTYMJIEHUH ObM 3aUKCUpPOBaHBl B
AmepukaHckoM peruone (+7%), 3a KOTOpbIM ciaeaytoT A3narcko-Tuxookeanckuii peruoH (+6%),
Adpuxka (+5%) u EBpomna (2%). Otpuniatenbhbie TeMIibl pocta (-2%) 1Mo MpeXHEMY COXPaHSIOTCS
Ha bamxkaeM BocToke, xots 1o cpaBHeHUIo ¢ 2011 . OHM HECKOJIBKO YITYUIIHUIIUCH.

Yro kacaerca cnocoba mepeMenieHnus TYPUCTOB, TO MPUOBITHS BO3AYIIHBIM TPAHCIOPTOM
coctaBuin 46%, aBTOMOOMIBHBIM -43%, %elne3HOJOPOKHBIM — 4%, BonHbIMU IyTaMu — 7%. Ilpu
3TOM, UCXOJS U3 TpeX MOCIETHUX JIeT, CIeIyeT OTMETUTh TEHACHIIMIO K MPEBATUPYIOIIEMY POCTY
TYPUCTCKUX MPUOBITUI C MCIOJIb30BaHUEM aBUaTpaHcropra. [IpuMepom sToMy Takxke sBIseTcH,

6BICTpO pa3BuUBaromaigcd CcucTteMa HI/I3KO6IO,[[)KCTHBIX ABHUAIIMOHHLBIX ITACCAKUPCKHUX IICPCBO3O0K,
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Oosiee n3BecTHas Kak “LOw COSt”, koTopasi BHOCHT CBOW CYIIECTBEHHBIN BKJIa/J B CTUMYJIMPOBAHUE
CIpoca Ha TYPUCTCKUE MTyTEIIECTBHUS.

JIist MHOTHX CTpaH 3aTpaThl TYPUCTOB Ha MPOXKUBAHUE, NMUTAHHUE, MECTHBIA TPAHCHIOPT,
pa3BiICUCHUS] M TOCEIICHUS TYPUCTCKUX JOCTONPUMEYATETbHOCTEH, HMIOMUHT M WHBIE PACXOMAbI
COCTaBJISIIOT CYIIECTBEHHYIO JOJI0 B HUX 3KOHOMHUKE, MOBBIIIAS HpPU 3TOM YPOBEHb 3aHSATOCTU
HAceJIeHWs M BO3MOXKHOCTU [UIsl JajbHeimero passutusa. Eciau paccmaTpuBath aOCONIOTHBIE
00BEMBI TOCTYIUICHUI OT TypuU3Ma, TO MHUPOBBIM JIMIEPOM IPOJOJIKACT OCTaBaThcs EBpoma, ¢
pesyabtatom 457 mapa. momn. CHIA (356 mupa. eBpo), uto coctaBiseT 43% oT 0OIEeMUPOBBIX
TYPUCTCKUX MOCTYIIIICHHH.

Haubonee xapakTepHbIMU TEHISHIMSIMH MUPOBOTO TypU3Ma B HACTOSIIEE BpeMs SBISIOTCS
nuBepcU(PHUKAIUS TYPUCTCKOTO MPOJYKTA, MOUCK HOBBIX TYPUCTCKUX HAIPABICHHMA, COKpPAIICHHE
CpeIHEeN MPOAOIKUTEIBHOCTUA TYPUCTCKUX TMOE3/I0K, BBIOOP abTEPHATUBHBIX CPEICTB pa3MeIICHUs
U TPaHCIOPTa, a Takke odilee AaBieHue 1eH. Muorue crpanbl EBpormbl, Takue kak llIBeiinapus,
ABctpusi, @pannus, bonrapus 3HAaUUTENBHYIO YacTh CBOETrO OJArOCOCTOSIHHMSI TOCTPOWIM Ha
noxonax or typusma. Tax, B ABctpuu 8,6% B BBII crpanbl cocTaBisiOT NpsiMble 10XOABI OT
Typusma U 15% - 710X0/bl C yueTOM MYJIbTUIUIMKAaTUBHOIO 3 dekTa, B Micnmanun, cooTBETCTBEHHO,
6,8% u 18,2% , Bo ®panuuu — 4,1% u 10,9%, B Xopsatuu — 8,5% u 19,0%, B BenukoOputanuu —
34 % u 9,1%, B Kanane — 3,4% u 11,0%, B bonrapun — 4,1% u 14,5%. Takum oGpazom,
MEXIYHAPOIHBIA TYypU3M, XapaKTEPHOU YEPTOH KOTOPOTO SBIIETCS TO, YTO 3HAUMUTEIbHAs YacTh
YCIIYT IPOU3BOJUTCS C MUHUMAJIbHBIMH 3aTpaTaMHl Ha MECTE, UTPaeT Bce Oosee 3aMETHYIO POJib B
MHPOBOI SKOHOMHKE.

B mnocnennue roapl B Mupe HaOMIOJAeTCs TEHICHIMS MPEBBIIICHUS TEMIIOB pOCTa
KOJIMYECTBA MYTEIIECTBYIOMMUX B COCEAHUE CTPAaHbl WM CTPaHbl OJIMKAWUIIUX PETHOHOB HaJ
YUCJIOM MyTENIECTBYIOMUX B JajdbHUE CTpaHbl. K OCHOBHBIM (pakTOpam, ompenensiommmM Oyayiiee
Typu3Ma, CJelyeT OTHeCTH oOmme U oTpacieBble (HaKTOpbl, TakMe KaKk KOHKYpPEHIIHs,
nH(OPMAIMOHHBIE TEXHOJIOTUH, aBUATIEPEBO3KH, TYPOIIEPATOPCKHUE YCIYTH, a TAKXKE MOTUTUUECKUE

U COLHAJIBHBIC YCIIOBHA pa3BUTHUA.
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MHUPOBOE PA3ZBUTHUE TYPU3MA U ABUAIIUU

MupoBasi TypUCTCKasi HHAYCTPHSI B TIOCJIEHHIE TOJIbI CTAIKMBAETCS C TIOCTOSIHHO PACTYILIUM
YPOBHEM KOHKYPEHIIMH MEXAY CTpaHaMH KaK BHYTPH CBOETO PETMOHA, TaK U 3a €ro npeaenamu. B
MIEPBYIO OYepelb Ha ATO YKA3bIBAIOT Bce OoJiee MIMPOKUE, YaCTO arpecCUBHBIC MEPbl PEKIAMHOIO
BO3JICHCTBUS MPU MPOJBUKEHUH CBOETO TYPUCTCKOIO MPOIYKTa Ha BHEIIHUX pbIHKax. Kpome 3Toro
TYPUCTCKUN CHPOC M TYPUCTCKOE MPEUIOKEHUE 3aBUCIT OT PsAJia TAKMX MEHSIOMUXCS (aKTOPOB,
KaK 5KOHOMHYECKOe M (PMHAHCOBOE pa3BUTHE, BIHMSIHHE MOJUTHKH, MPOBOJUMON TOCYZapCTBOM,
nemMorpauuecKkux U COLMAaIbHBIX M3MEHEHUH, pa3BUTHs HMHHOBALMOHHBIX TexHoNorui. Takum
o0pa3oM, YyCWJIEHHE KOHKYPEHIIMM KaK Ha pBIHKE TYPHCTCKOTO CIpoca, TaKk M Ha PHIHKE
TYPUCTCKOTO TPEJIOKEHHSI SIBIISICTCSI OJHOM M3 CYIIECTBEHHBIX TCHICHIMHA Pa3BUTHUS MHUPOBOTO
Typu3Ma.

[Io MHEHHMIO aBTOPOB CTaTbH, POCT KOHKYPEHIIMM Ha pPBIHKE TYPUCTCKOTO CHpoca

MIPOUCXOUT B pe3yJIbTaTe ACUCTBUA CIENYIOMNX (HAKTOPOB:

O TOSBICHHS Bce OOJBLIETO YHCIa CTPaH C aMOWIIMO3HBIMH SKCHAHCUBHBIMH IUTAHAMH
MIPUBJICYCHUS TYPUCTOB;

O JOCTHKEHHMS THKAa HACBIIIEHUS HEKOTOPhIX (GOpM U BHUIOB TypU3Ma, TpeiaraeMbX
TYPUCTCKUMU IIEHTPAMHU U CTpaHaMH (HarpuMep, Ha PhIHKE MJISHKHOTO OT/IBIXA);

O TOSBICHME HA  pPbIHKE Typu3Ma  HOBBIX  BHJOB  TYPHUCTHYECKOTO  MPOAYKTA.
OT1o TpeOyeT OT CTpaH, CTPEMSIIUXCS COXPAHUTh CBOIO TYPUCTCKYIO MPHBIEKATEIBHOCTS,
CIIEYIOIIUX JNCUCTBUMN:

O  TIOMNBITATHCS COXPAHUTH OAJIAHC MEXJLy POCTOM CIPOCa U POCTOM MPEIOKEHUS;

O  OCYIIECTBISTH IUNITAHUPOBAHUE PA3BUTHUS TYPHU3Ma B COOTBETCTBUU C MPUHIUTIAMH YCTOHYHUBOTO
pa3BHTHS,

O TMpeaycMaTpuBaTh AOJITOCPOYHBIE HHBECTULIUU B CEPY TYpH3Ma;

o obecreynTh HaJM4YMe SICHBIX TOCYJAAPCTBEHHBIX CTpATeTHUH pPa3BUTHS Typu3Ma, THOKOCTH U
OTIEPaTUBHOCTU B IPUHSITUU PEIICHUH.

C menpio yBETMYEHHUS MEXKIYHAPOJHBIX TYPUCTCKHX NPHUOBITHA MHPOBas TYpPUCTCKAs
obmectBeHHOCTh B Jiie UNWTO chopmymnupoBana ciaeayronye OCHOBHBIC 3aadd, CTOSIIUE
nepes] CTpaHaMH Ha OJrpKaiiiee 1ecsTUiIeTHe:

> TIOBBIIICHHE OOIIEH OTBETCTBEHHOCTH W POJHM KOOPAWHAIMU CO CTOPOHBI NPABUTEIHCTB

CTpaH, JeJarolINX CTaBKy Ha Pa3BUTUE TYpU3Ma;
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» obecrieueHue Mep 0E30MaCHOCTH U CBOEBPEMEHHOT'O 00ECIIEUYeHUs] TYPUCTOB HEOOXOMMO
nHpopManuei;

» TIOBBIIICHHUE POJU TOCYAAPCTBEHHOU MOUTUKH B chepe Typu3ma;

» yCHJICHHE POJIM TOCYJapCTBEHHO-UYACTHBIX APTHEPCTB;

» HEOOXOJMMOCTh TOCYIapCTBEHHBIX BJIOXCHHW B Pa3BUTHE TYpU3Ma, IPEXKAE BCETO B

MPOJIBIKEHHE TYPUCTCKOTO MPOAYKTA M Pa3BUTHE TYPHCTCKOW HH(PPACTPYKTYPHI.

BaxHO OTMETHTH, YTO pOCT MACCAKUPOIOTOKA, a, CJIEJOBATEIbHO, M KOJHYECTBA
MOCCIIEHUN  TYPUCTCKO-PEKPCAIMOHHBIX 30H  HANpsSMYyK 3aBUCAT OT  pacrojiaraeMou
UHQPACTPYKTYphl. IJTO, B MEPBYIO OYEpelb, OTHOCHUTCS K COCTOSHHIO a’pOMOPTOBOM 0a3bl
aBUAIIMOHHOTO TpaHcmopra. [lo MHEHUWIO aBTOPOB, pEIICHHE CICAYIOIIMX OCHOBHBIX IMPOOJIEM
MO3BOJIAT YBEJIIMYUTH PEUTHUHT TIOCEHICHHA TYPUCTAMU YIAICHHBIX TYPHCTCKHX TEPPUTOPUN U
CHU3UTH 3aTPATHl TYPUCTOB HA OT/IBIX:

— MEpPeYCeHb YCIYT OOJBIIMHCTBA a3POMOPTOB OIPAHHMYUBACTCS YCIyraMH, KOTOPbIE OKa3bIBAOTCS
HETIOCPEJICTBEHHO B a’ponopTax. [IpokuBaHue U MUTaHUE, JOCTABKY OT ad3pOIopTa 10 TOCTUHUIIBI
U O0OpaTHO TAaCCaAXUPOB 33JCPKAHHBIX PEHCOB, KaK TIPaBHIO, ABHAKOMIIAHUH JIOJKHBI
OpPTraHHU30BBIBATH CAMOCTOSITEIILHO ITyTEM ITOMCKA TIPS IIPHUSITHIA, OKa3bIBAIOIIHMX JAHHBIC YCIIYTH,
— MPHU BBITIOJHEHUU YapTEPHBIX PEHCOB, a Takke KOrjaa Uit OOOPOTHBIX PEHCOB MO PACIUCAHUIO
HE0OXOIMMO HaXOXKJIEHHE BO3AYIIHOTO CYAHAa B a’pOMOPTy OOpaTHOrO BBIJIETAa, BMECTO YCIyTH
«BpEMEHHAsl CTOSHKa» B adpOINOpTax MPUMEHSCTCS yclayra «CBEpPXHOPMATHUBHAS CTOSHKa» C
B3UMaHHEM ITOBBINIEHHOW OTUIATHI,
—HU3KHME TEMIbl MOJAEPHU3ALMU ad’pPONOPTOB, CBSI3aHHBIE C COKpallleHHEeM I[epcoHaa,
HEUCIIPABHOCTHIO U BBIBOJAOM M3 IKCIUTyaTallMM YCTapeBIIEH CIEUANTbHON TEXHUKH (0COOEHHO B
CTpaHax MOCTCOBETCKOT'O IPOCTPAHCTBA);
— BOBJIOXKEHHE OOCTY)XMBAOIIUMH KOMITAHUSIMH Ha TIEPEBO3YMKA PACXOJ0B MO OOYYCHHUIO
nepcoHaia, IpUOOPETEHUIO0 000PYIOBAHUS, HEOOXOAUMOTO Il OOCTYKHUBAHUS BO3AYIIIHBIX CY/IOB;
— OTCYTCTBHE€ BO MHOTHX a3pONopTax CepTU(GUIMPOBAHHBIX OPTaHU3AIMKA IS BBITOIHEHUS
TEXHUYECKOTO OOCTYKMUBAHUSI BO3IYIIHBIX CYIOB WHOCTPAHHOTO MPOHM3BOJCTBA, BCIEJICTBUE YETO
aBHAKOMIIAaHUH BBIHYKJCHBI TPOBOJMTH TEXHHUYECKOE 00CITYy)KHUBAaHNE COOCTBEHHBIMU CHUITAMH;
TakuMm oOpazom, ipu (HOPMHUPOBAHUH CTPATESTHUSCKUX KOHIICTIIUN PAa3BUTHS TypHU3Ma B
yIaJeHHBIX PETHOHaX MHpa HEOOXOJMMO C YYEeTOM IIIaHUPYeMOro o0beMa U CTPYKTYpPHI
TYPUCTHUYECKOTO TOTOKA OINPEAeNsATh MOTPEOHOCTH B CO3JaHUM HE TOJIBKO TYPUCTHUECKOMN

MH(PACTPYKTYpPHI, HO U TPAHCIIOPTHOM.
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Typu3M MOJHOCTBIO 3aBUCUT OT TPAHCHOPTA, €ro 0€30MaCHOCTH, CKOPOCTH U y100CTB,
IIPEOCTABIIAEMBIX TYPUCTY BO BpeMsl €ro nepeasukeHus. [lonnmManre 0CHOB B3aMMOOTHOLICHUH €
TPAHCHOPTHBIMH KOMIIAHUSIMHU, TPAaBHJ B3aUMOJCHCTBUS C HUMH B BONPOCAX OOecredeHus
0€30MaCHOCTH MACCAKUPOB M MX UMYLIECTBA, OOCITY>KUBAHUS, HCIIOIB30BaHUS COOTBETCTBYIOIINUX
CKAJOK M JBIOT IpH MHPOJaXKax HMMEET BaXXHOE 3HAYCHME KaK I TYPHUCTOB, TaKk W JJIA
OpPraHM3aTOpPOB IyTellecTBUM. Pa3zBuTme Typusma caepKuBacTcs TEM, 4YTO TPAHCIOPTHBIE
CHCTEMBI B psific CTPaH HE COOTBETCTBYIOT MUPOBBIM CTaHJIApTaM IO yA00CTBY, 3pPEeKTUBHOCTH U
0€30MacHOCTH, a TPAHCIIOPTHBIE MPOEKTHI, B YAaCTHOCTH, CTPOHMTEIHCTBA HOBBIX a’3pPOIOPTOB,
aBTOMOOWJIBHBIX U JKEJIE3HBIX JO0pOr TpeOYIOT JUIsl CBOEH pealu3allid OIPOMHBIX MHBECTHLMH U
BPEMEHH.

Bo3aymHelii TpaHCIIOPT, COMIACHO MUPOBOM CTATHCTHKE TEMIIBI POCTA €r0 MOMYJISPHOCTH
BBIIIIE, YeM aBTOTPAHCIIOPTA, YTO OOYCIOBIMBAETCS BCE OOJBIIMM pACHIMPEHHEM Teorpaduu
IIyTEIIECTBUI U CYLIECTBYIOIIEH YCTOMUMBON TEHIACHIMEN K COKPALEHUIO CPOKOB ITyTEIIECTBUS B
M0JIb3y MX YacCTOThI (POCT KPaTKOCPOUYHBIX TYpOB Ha JallbHHE paccTOsiHUA). Bce 3To BbI3bIBaeT
IIPUCTAJIbHOE BHUMAaHUE TYPUCTCKOIO OM3HECA K aBUAL[MOHHBIM I1€PEBO3KaM, YTO MOKHO
OOBSICHUTH  PAJOM TPOCTHIX MIPUYMH!
- aBualMsg caMblii OBICTPBIM M yHOOHBIM BHUA TpaHCIOpTa IMpH NEpEeMELICHUSIX Ha JalbHUE
paccTosHus;
- CEpBHC Ha aBWapeiicax B HACTOSLIEE BPEMs IOKA €IIe MMEET IPUBJIICKATENbHBIA I TYpUCTOB
BUJI;
- aBUAKOMIIAaHUM HANpsMYI0 M 4epe3 MEeXIyHApOoJHbIe CeTH OpOHMPOBAaHUS U PE3EePBUPOBAHUS
BBIIJIAUMBAIOT ~ TYPUCTCKMM  areHTcTBaM  (omepaTtopaMm)  KOMHCCHOHHBIE 33  KaXJ0e
3a0pOHHUPOBAHHOE B CAMOJIETE MECTO, CTUMYJIMPYS UX TEM CaAMbIM BBIOMPATh aBUAIIEPEBO3KU;
-3(ppexTuBHas AesITENHbHOCTD “LOW COSt” mepeBo3unKOB, Mpe/UIaraloiiX Ha phIHKE CBEPXHU3KHE
TapuQbl Ha aBUAIIEPEBO3KY;

B Toe Bpemst BO3TyIIHBIN TPaHCIIOPT SIBJIIETCS OHOM M3 Hanbosee OBICTPO U AMHAMUYHO
Pa3BUBAIOIIMXCS OTpaciieil MUPOBOI SKOHOMHUKH M € KaXKIbIM TO/I0M 3aHUMAET Bce OoJiee MpoyHbIe
TTO3HIINH B OOIIIEMUPOBOM TPAHCIIOPTHON CHCTEME.

Ceituac B Mupe HacuuThiBaeTcs 6onee 1300 aBuakommnanuii. B cpegHem B o1 Ha aBuapeiicax
nepeBo3uTCs 0KoJo 1,5 Mips yenoBek. MexTyHapOoAHbIE BO3YIIHbIE COOOIEHHUS 00eCIeUnBaOT
ceituac cBeie 470 nepeBo34nKkoB, 0K0JI0 250 U3 HUX COBEPIIAIOT MEXIAYHAPOAHBIE PETYISIPHBIE

aBuapeicel. B o0caykxuBaHUN MEXTYHAPOIHBIX BO3AYITHBIX COOOMIEHNN Y9aCTBYIOT CBBIIIE | THIC.
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a’ponopTOB MUPa, 0K0JI0 650 U3 HUX 00CTYKUBAIOT MEXKAYHAPOIHbBIE peryJspHbie

aBuanepeBo3ku. CeTb MEKIYyHAPOIHBIX MIEPEBO30K B HACTOAIIEE BPEMs OXBATHIBAET BCE

reorpaduueckue peruonsl u 6omnee 150 rocygapcTs Mupa

OpHako cucTeMy MEXAYHAPOIHOTO BO3YIIHOTO TPAHCIIOPTA COCTABIISIIOT HE TOJIBKO

MeXIyHapOJAHbIE aBHAIEPEBO3YMKHU U a3POINOPTHI, HO M TOCYIapCTBa, CBSI3aHHBIE

MEXIYHApOAHBIMU BO3AYIIHBIMU JIMHUSAMU U 00ECIICUHBAIOIINE ATH COOOLICHUS, a TAKKE

MEXyHApOAHbIE OPraHU3alKU B 00JaCTH BO3AYIIHOTO TPAHCIOPTA, TPUHUMAIOLINE MEPHI K

obecniedeHunto ero 3 HeKTHBHOTO (QYHKIIMOHUPOBAHUS u 0€30IMacCHOCTH.

[TockonbKy BO3AYIIHBIN TPAHCHOPT C KaXABIM TOJOM 3aHUMAaeT Bce Oosiee MPOYHbIE MO3UIIUU B
0o0LIEeMUPOBOM TPAHCIIOPTHOM CHUCTEME, €ro KOOpJAWHAIMEeW U PEerylupOBaHHEM  3aHUMAIOTCS
MEXyHApOJHbIE aBHAIMOHHBIC OPTaHMW3AlMH, CPEAM KOTOPBIX Haubojee  BIMATCIBHBIMA U
U3BECTHBIMU SIBIISIIOTCS: -MeEXayHapoaHas opraHu3anus rpaxaanckoi asuaiuu (International Civil
Aviation Organization) - ICAO - oxHa u3 nepBbIX HarbOJEe aBTOPUTETHBIX MHPOBBIX CTPYKTYP,
YJIeHAMHU KOTOPOit SIBJISIFOTCSA 183 rocyaapcTaa MHpA.
-MexayHapoaHas —accoiuaius Bo3ayirHoro TpaHcmopra (International Association of  Air
Transportation) - IATA - co3mana /Uit KOOPIUHAIIMU JCHCTBUN aBHATIEPEBO3YMUKOB, HAIPABICHHBIX
Ha obecrieueHue O€30MacHOCTH M MOBbIIIEHHE 3()()EKTUBHOCTH BO3IYLIHBIX MEPEBO30K BO BCEX
peruoHax 3emHoro mapa. OcHoBanHas B 1919 r. u npeoGpa3oBanHas B 1945 r. IATA npencrasnser
coboif  mpodecCHOHATBHYIO  ACCOIMAIIMI0  aBHUAIMOHHBIX  KOMMAHUHW,  OCYIIECTBIISIFOIIUX
MEXIyHapoaHble peilchl. [naBHas (QyHKIMSA, BBIONHSIEMas Accolualuei, - YIOpsSAOoYeHUE
MEXYHAPOJAHOTO KOMMEPUYECKOI0 aBUAIlMOHHOTO COOOIIEHUS, BBEIEHHE €UHBIX I BCEX WICHOB
OpaBWI M MPOLEAYP M YCTAaHOBJIEHHE COIJIACOBAHHBIX Tapu(OB HA MACCAKUPCKHE MEPEBO3KU Ha
MEXIYHapOJHbIX MapuipyTax. TypHUCTCKHE areHTCTBa y4acTBYIOT B AestenbHocTH IATA uyepes ee
criermanbHoe otaenenue - International Travel Agents Network (IATAN), MexnyHapoIHy0O
OpraHu3aIMI0 areHTOB aBUAKOMITaHUi, a TaKkXkKe Yepe3 MEeXIyHapOHbIE OPTaHMU3aLUHU IPaXKIAHCKUX
a’poIOpTOB

B pamkax opraHM3anuMu = TYpUCTCKMX IyTEUIECTBUH  CYIIECTBYET HECKOJIBKO (opm
B3aUMOJICUCTBUSA TYPUCTCKUX bupm 51 ABHAKOMIIAaHUM:
- OpoHHpOBaHME€ MECT W BBIKYl aBHAOWJIIETOB  4Yepe3 areHTCTBa  AaBHAKOMIIAHHM;
-  OpoHMpOBaHHME€ MECT W  BBIKYl  aBHAOMJIETOB  4Yepe3  CUCTeMbl  OpOHUPOBAHMS;
- JIOTOBOp C  aBUAaKOMIIaHMEH HAa  KBOTY MECT Ha  DPEryJSIpHBIX  ABHAIMHUIX;

- Ar¢HTCKOC COIJIallICHHUE H pa60Ta B pOJIKM arcHTCTBa IIO IIPOOAXKE aBUaOMIIETOB JJIs1 CBOUX
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TYPHUCTOB;
- OopraHu3aIus JapTepPHBIX aBHapenCcoB IS TYPUCTHYECKHUX MEePEBO30K.
Uto0Bl TpaBUIBHO BHIOpaTh HambOonee yMOOHBI W BBITOJHBIA YYaCTOK TYPUCTHUCCKHX
MEPEeBO30K, a TAK)KE€ TPAMOTHO 3aKIIOYUTh KOHTPAKT HAa aBUANIEPEBO3KH TYPUCTOB, HEOOXOIUMO
3HaTh BCE OCOOCHHOCTH, NMPEUMYIIECTBA M HEAOCTATKH TOTO WJIM WHOTO BHUJA B3aUMOJICUCTBHS C
aBuakomnanueid. TypareHTy Takke HEOOXOJUMO 3HaTh IpaBHJia OPOHUPOBAHHUS ABUAOWIIETOB,
paboTel ¢ TEPEBO30YHOW JOKYMEHTAIuel, cucteMy TapuoB M CKHJIOK, MPEIOCTABISEMBIX
aBHAKOMIIAHUSIMU.

[Ipu paccMoTpeHHH YCIOBHI ycriexa M YCTOMYMBOCTH Pa3BUTHUSL TypHU3Ma, CIEIYeT y4ecTb,

YTO KOHKYPEHIIUS Ha MEXIYHApOIHBIX PBIHKAX TypH3Ma 3aBUCAT OT TOTO, HACKOJIbKO, [0 MHEHHIO
TYpUCTOB, OCIIOKHEHBI WM OOJETdeHBbl WX TOe3MKH. [IpaBHTENhCTBA WIPAIOT BaXKHYIO PO B
NPUHITHA PEHICHWH O TOM, HACKOJBKO IAJEKO TOWIET MPOIecC TuOepan3aiuu, B KaKOd Mepe
MEXIYHApOAHBIH Typu3M OYyIeT CrmocoOCTBOBaTh HAIMOHAJIBLHOMY pa3BUTHIO U KaK CHHU3HUTH
IOPEnSATCTBUS MyTemecTBUi U TypusMma. [lo mpuynHe W3MEHEHUH MOJUTHYECKUX OOCTOSATENbCTB,
MIPABUTEILCTBA MMOCTOSHHO TIPOCMATPUBAIOT BU30BBIC TPEOOBAHMUS, CTOMMOCTD U MPOIICIYPhI TIOJa9H
3a51BOK M JIpyrue GOpMaTbHOCTH. BOJIBITMHCTBO MPABUTEILCTB CUUTAIOT, YTO OCITA0JICHHE BH30BBIX
TpeOOBaHUII MOXKET MOCTaBUTH MOJ Yrpo3y HAlMOHAIBHYIO O€30MacCHOCTh M OHU MOTYT OBITH HE
TOTOBBl OTMEHHUTH BU3BI TOJBKO paad pa3BUTHS Typusma. Tam, Tlleé TpaBUTEIHCTBA OCO3HAIOT
BEJAYNIYyIO pOJIb TypHU3Ma, a BH3BI CUYUTAOTCS TPEMATCTBUEM I MEXKIYHAPOJHBIX ITOTOKOB
TYpPUCTOB, BBEJICHO IMOCTA0ICHIE HA HEKOTOPBIC BU30BHIC OTPAHUYCHHUS.

@DaKTOphl, CIEPKUBAIOIINE PA3BUTHE TYpH3Ma, CBA3aHHBIE CO CTEMEHBIO M MacuiTabamu
BHU30BBIX OTPAaHUYEHUH, CIIOKHOCTH PA3IMUYHBIX MPOIEAYp MOJYYSHUS BU3 U OOIIUM OTCYTCTBUEM
YeTKOW M TOYHOW HMH(OpMalMU O BHU30BBIX TPEOOBAaHUSAX M pacxoAax. 3ajauedl MpaBUTEILCTB
SBJIICTCS  YIPOIICHHWE ITYTCIICCTBUHA ITyTeM COKpAIICHHWS TPEMSITCTBHA W TIOBBIIICHUS
3¢ (HEeKTHBHOCTU. IDTO MOMKET OBITh BBIMOJHEHO JIMOO B OJHOCTOPOHHEM TMOpSIKE, JHUOO Ha
JIBYyCTOPOHHEM, PETHMOHAIBHOM WJIM MEXIYHAPOJAHOM YPOBHSX HA OCHOBE KOHCYIbTAllUH U
MIePETOBOPOB.

Wunyctpust Typusma Takke MOXKET pa3BuBaThcsl Oosiee  3ddekTuBHO Onaronaps
COBEPIICHCTBOBAHNIO MH(PPACTPYKTYPHI IS [EJICH YIpoIeHus MyTenecTBhi u Typu3ma. Korma
MPaBUTENHCTBA PA3BUBAIOT U MOJCPHHU3UPYIOT MUH(PACTPYKTYpPY BO3AYLIHOTO, aBTOMOOWIIBHOTO,
KEIIE3HOJOPOKHOTO M BOJHOTO TPAHCIIOPTa B UENSIX Pa3BUTHS TypU3Ma, HEOOXOAUMO YACTSATh

0co00e BHUMAaHUE YCIOBUAM JOCTYIIHOCTU U YUHUTBIBATH UX B COOTBCTCTBYIOIIUX ITJIaHAX Pa3BUTHUAA.
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[Tonaraem, 4TO TaK)ke BaXKEH BOINPOC Pa3BUTUS MH(PACTPYKTYpbl BTOPOCTEIEHHBIX a3pONOPTOB U
TYPUCTUYECKHX IIEHTPOB BHE TOPOJCKUX pailOHOB, KOTOpbIE HEOOXOJMMO MOIEPHH3UPOBATh B
HEeNAX AuBepCcU(PUKALMU TPUBJICKATEIbHBIX U1 TYpUCTOB MecT. OTHOBPEMEHHO CIIEAYyeT y4ecTh,
9TO OBICTPBIA POCT M YBEIWYEHHME YHCIAa TYPUCTOB MOIYT IPOMU3BECTH OJHOBPEMEHHO U
MIOJIOKUTEIBHOE U OTPHULIATENILHOE BIMSHHE HAa OKPY)KAIOLIYIO cpely, 00IecTBO U KyubTypy. [lo
Mepe pocTa Typu3Ma M OXBaTa MM Bce OOJIBIIMX TEPPUTOPUN €ro HEraTMBHOE BIIMSHUE MOXKET
MOBIUATh Ha JIOJTOCPOYHYIO YCTOMYMBOCTH TypH3Ma, OCOOEHHO TaMm, TJ€ OTCYTCTBYET
HaJUIe)KAIUKA KOHTPOJb. [Io MHEHHIO criennanucTtoB BceMUpHOM TypHCTHMYECKOW OpraHU3alvH,
YCTOMYMBOE Pa3BUTHE TypHU3Ma 03HAYAECT IPUMEHEHHE CIIEAYIOIINX IPUHLIUIIOB!

-ONTHUMaJIbHOI'O UCIOJIBb30BAHUS PECYPCOB OKpYKalOIIEeH cpesibl TakK, YTOObI COXPAaHUTh 3KOJIOTHUIO,
MIPUPOHOE JIOCTOsIHUE, OMopa3HooOpasue;

-YBO)XEHHUSI K COLMAIBHO-KYJIBTYPHOH CaMOOBITHOCTH OOIIECTBa, KOTOPOE MPHHUMAET TYpPHUCTOB,
4TOOBI TAKUM 00pa30M COXPAHHUTh €ro KyJbTypHOE HAcCle[He U LIEHHOCTH, CIIOCOOCTBYS MPH 3TOM
B3alMMOIIOHUMAaHMIO MEXKIY KyJIbTypaMy;

-obecrieueHue O0OMM 3aMHTEPECOBAaHHBIM CTOPOHAM  CIPABEIMBOTO PA3JEIECHUS CHCTEMBbI
yIpaBleHUs, TapaHTUPYS [IPH 3TOM PEHTA0EIbHOCTh JOJATOCPOYHBIX SKOHOMUYECKUX ONEPALIUH.

B nmocnenHue roabl Typu3M CTOJKHYJCS C HENPEIBUAECHHBIMH COOBITUSIMH, KOTOpBIE
CKa3aJlUCh HA pPa3BUTHM OSTOW OTpaciu: HamaJeHHs TEPPOPUCTOB, BCHBIIIKK 3a00J€BaHUN U
CTUXUUHBIX OencTtBuil. Takue pHCKM TpeOyIOT OT CTpaH COOTBETCTBYIOIIMX MEp Ha OCHOBE
HAaKOIUIEHHOTO OmbITa. Peup MAET 0 pearnpoBaHMM Ha KPU3HMCHBIE CUTyallud M HACWIbCTBEHHBIC
COOBITHS, B TOM 4HCJI€ MH(OOPMUPOBAHHOCTb M TOTOBHOCTH; HEOTJIOKHBIX MepaX, CBA3aHHBIX C
(bu3nYecKUM, IICUXO0JIOrMYECKHM U KOMOMHUPOBAHHBIM BO3/ieiicTBUEM, 6opb0a ¢ ie3nHpopmanmei,
0COOCHHO B MHPOBBIX CpEACTBaX MaccoBOW HH(OpManuM, CrocoObl BOCCTAHOBJICHHS JIOBEPHS
TYpUCTOB U MpeANpuHUMaresneii; 0opb0a ¢ MaHUKOW; U OTBET Ha PEAKLMIO IPYTHX MPABUTEILCTB.

beicTpeie TEMIIBI pOCTa OTPACIN HEMOCPEACTBEHHO CKa3bIBAIOTCS HA 3aHATOCTU B TypU3ME U
pa3BUTHs YEJIOBEUECKHX pecypcoB. Pacter cmpoc Ha crHeuManucToB B 00JacTH TypHU3Ma,
KOHKPETHBIE CHEIMaIbHOCTH MU COOTBETCTBYIOIIME y4yeOHble W 0Opa3oBaTENbHBIE YUPEKICHHUS.
HeoOxonuMocTh pa3BUBaTh U TOTOBUTH CIIEUAINCTOB B Pa3IMYHBIX CEKTOpPaX MHAYCTPUU TypU3Ma

HecomHeHHO, pa3BUTHE Typu3Ma IOJHOCTBIO B3aMMOCBSI3aHO C TPAaHCIOPTOM, OCOOEHO OT
IpaXJaHCKON aBHALlMHU, €ro 0e30MacCHOCTH, CKOPOCTU M yJOOCTB, MPEAOCTABISAEMBIX TYPUCTY BO
BpeMs ero mepeiBWXeHHs. B Hacrosiiee Bpemst Bce Oosbliie pacTeT 3HA4€HHE BO3/YIIHBIX

MEPEBO30K B peaM3alli MaCCOBOTO TypH3Ma, OypHOE pa3BUTHE KOTOPOTO B CEPEIMHE MPOIIIOro
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BeKa MOTpeOOBaJO CO3JAaHHE AaBUAIMOHHON TEXHHKH, OTBEYAIOIIEH pa3IUYHbIM LEIsIM
MyTEIIECTBUI M MMEIOIICH COOTBETCTBYIOUINI BBICOKHMH ypoBeHb KoMdopTa Ha Oopry. XoTs
AaBUATICPEBO3KU HMMEIOT P OCOOCHHOCTEH, CBS3aHHBIX C 3aBHUCHMOCTBIO OT METEOYCIIOBUH,
nmaHamadTa MECTHOCTH B IyHKTaX B3JIeTa W TOCAIKH, YJAICHHOCTBHIO a3pPOMOPTOB U TPEOYIOT
3HAYUTEIBHOTO BPEMEHU /i TOJArOTOBKM TMACCAKUPOB K HEMOCPEACTBEHHOMY IEpesieTy,
Onmarojaps TJaBHOMY IPEUMYIIECTBY — BBICOKOM CKOPOCTH JOCTAaBKH —aBHAIUSl COCTABIISET
CEPbE3HYI0 KOHKYPEHIIMIO Ha3eMHBIM M BOJHBIM BHJIaM TpPAHCIOpPTAa TMPU OpraHU3ALUU
TYPUCTHYECKUX TIEPEBO30K. YJIEIbHBIM BEC OTACIBbHBIX BHJIOB TPAHCIIOPTAa B TYPUCTCKUX
nepeBo3kax (opmupyercs OOBIYHO MO-Pa3HOMY B MEXKIYHApOJHOM U BHYTPEHHEM TypHU3MeE, a

Tak)Ke B pa3pe3e Bceil CTpaHbl JINOO ee perHOHOB.

3AK/IIOYEHUE

[TonyasipHOCTH aBHANEPEeBO30K IPU OPTaHU3ALUH TYPHUCTUYECKHX ITYTEHIECTBHH MOYKHO
OOBSICHUTH 110 CIEAYIOIIUMH PUYNHAMH:
- aBUAIHS CaMbli OBICTPBIN M yIOOHBIN BUI TPAHCTIOPTA MPH MIEPEBO3KaX Ha JAbHUE PACCTOSHUS;
- CEpBHUC Ha aBUapeiicax B HACTOsIEE BPEMsI YAOBJIETBOPSET MOTPEOHOCTU TYPHUCTOB;
- aBUAIlMOHHBIE KOMIIAaHWM, WMes MEKIYHAPOAHbIE CETH OpOHUPOBAHUS, BBIIAYUBAIOT
TypdupMaM KOMHACCHOHHBIE, TEM CAMbIM MOTHBHUPYS MX K COBMECTHOI pabore.
Hanunuune pazHooOpa3HbIX KiaccoB 0OCiIyXMBaHMs U THOKas TapudHas cucrema, pacCuuTaHHasl Ha
noTpeduTeneil ¢ pa3nuyHbBIM YPOBHEM JI0XOJI0B, KOM(OPTAOEIbHOCTh IMyTENIECTBUS, OBICTPOTA,
BBICOKUH CEpBHUC NMPHUBOJAT K TOMY, YTO ABUAIMOHHBIA TPAHCHOPT SBJISETCS OJHUM U3 CaMbIX
MOMYJISIPHBIX B Hactosimiee Bpems. Kpome Toro, Typuctuueckue (GUPMBI UMEIOT NpH padoTte ¢
ABHAKOMITAaHMSIMH BO3MOXKHOCTH BBIOOpA B3aWMOBBITOJHOTO CIIOCO0a COBMECTHOM NESATEILHOCTH
(>xecTKHii OJOK MECT, MATKUH OJIOK MECT, YapTEpHbIE MPOrPaMMBI U T.JI.), UYTO TAK)KE CIIOCOOCTBYET
UX JONOJHUTEIbHOM MOTHBAIMM JJIs COTPYJHHYECTBA C aBuamepeBo3uMkamu. [loutu Bce
aBHAaKOMIIaHMM MHpa (pa3luueH TOJBKO YPOBEHb [OCTYNa) MpPEACTaBICHbl B TJI00AIBHBIX
KoMIbIOTEpHBIX cucTemax (Amadeus, Galileo, Gabriel, Sabre, Worldspan u ap.), uro ympoiiaer
OpOHMpOBaHNE aBHAOWMIIETOB JJISi TYP(GHUPM H MO3BOJISIET YAOBIETBOPUTH JIaXKe CIIOXHBIE 3aIPOCHI
KJIMEHTOB 3a CUMTAaHHBbIE MUHYTHL. TakuM 00pa3oM, MOKHO C/eJaTh BBIBOJ, YTO aBHUAI[MOHHBIN
TPAHCIOPT HEOOXOAMM B TypH3Me, IMOTOMY 4YTO 3TO Oonee ymoOHbIM, KoM(opTaOenbHbIH U

OBICTPOCKOPOCTHOM TPaHCHIOPT.
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POJIb BO3JYIIIHOT'O TPAHCIIOPTA B PA3BBUTUU TYPUCTHUYECKOMN
NHAYCTPUHU
IO. CyxurtamBuian, M. Cyxuramsuiau, A. Mamenos

Temoil uccnenoBanus B CTaTbe SBISETCS ONPEACICHHUE POJIU BO3AYIIHOIO TPAaHCIOPTa B
Pa3BUTUN TYPUCTUYECKOW MHIYCTPUM, NPUYUH MOIMYJISIPHOCTU aBUANEPEBO30K IPU OpPraHu3alluu
TYPUCTHYECKUX IyTEIIECTBUM. Ha ocHoBe aHamm3a JesITENbHOCTH TYPUCTUYECKOH CQepsl,
IIOKa3aHbl OCHOBHBIE TEHACHIIUN Pa3BUTHS MUPOBOTO TypHU3Ma, €r0 B3aUMOCBSI3b C TPAHCIIOPTOM B
uenoM. JlaHa xapakTepHUCTHMKAa aBUALlMOHHOI'O TPAHCIOPTA M MOKa3aHbl €ro MpeuMyIIecTBa s
Typusma. Ha ocHOBaHMM MpPOBEIEHHOIO aHalIM3a OIpPENETICHbl MNPUUYMHBI MPEUMYILIECTB
aBUALMOHHBIX IIEPEBO30K MIPU TYPUCTUUYECKUX MOE3AKAX M BaXXHOCTh UX JAJbHEHILEro pa3BUTHS B

TypHU3ME.

PART OF AIR TRANSPORT IN THE DEVELOPMENT OF TOURIST INDUSTRY
Y. Sukhitashvili, M. Sukhitashvili, A. Mamedov
The subject of research in the article is to determine the part of air transport in the
development of the tourism industry, the reasons of popularity of air transportation in the
organization of touristic travels. Based on the analysis of the tourism environment, shows the main
trends in the world of tourism and its relationship with transport as in whole. The characteristics of
air transport is given in article and shows its advantages for tourism. Based on this research, the
reasons for the benefits of air transportation for tourist travels and trips, and the importance of their

further development in tourism environment were established.
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SUMMARIES

AIR TEMPERATURE INFLUENCE AT THE BAROMETRIC

ALTIMETER METERAGE,
Apkhaidze. “Air Trancport”, Tbilisi, 2013, Ne 1(8) p.10-15 (Russ.)

The mutability of barometric altimeter methedologcal error of the air temperature is
consibered. Investigation was made for Thilisi airport region in the depenting on sezon and flight
altitude.

“WANKEL AG” MUILTYfFUEL ROTARY PISTON ENGINES. K.Broladze
‘Air Transport, Tbilisi, 2013, Nel (8) p. 16-36 (Russ)

Rotary piston engines, applicated in aircrafts use the petrol wile the main fuel in aviation is
kerosene for quite a long time. Therefore the kerosene using RPE has an advantage over the
piston engines in specific characteristies, such as mass, power, overall size, the most important for
the aviation systems.

“’Wankel AG”, has a line of RPE wich use heavy fuel — diesel and kerosene. Such models are —
LOCR -407 SD — single rotor, LOCR-814 — twin rotor, and AR-208DT - twin rotor turbocharged.

The VLDE -407SDT engine is the most interesting for aviation. In principle it is a power unit
including RPE, all peripheral systems and is ready for application at drones and remotely piloted
vechicle.

Company “’Wankel AG” possesses the rotary piston power units wich use the petrol and jet
fuel.The last one solved the problem of jet fuel using RPE.

The creation of kerosene Wankel engine, is an importante echievement in the field of RPE. This
must promote the RPE, to take exact power position between piston and gasturbine engines.

One of the most significant success of ‘’Wankel” company, is the aplycation of LOCR -407
engine in the hybrid power unit of the “Proton Exora” car, wich wined the race in England. Hibrid
engines are the energetic units, were the rotary piston engine could also be efficiently used.

Exept the successful activity, ‘’Wankel AG” hase the technical tasks in the area of the production
and perfection of its output.  We hope, what these tasks will stimulate collaboration with the

specialists of former Soviet Union, who still study the aviation rotary engines.
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BOEING 737 ENGINE CFM-56 OIL SYSTEM UPGRADE
,K.Broladze, G.Saakadze “Air Transport”,Tbilisi,2013, Ne2(8) p.37-43 ( Russ.)

Boeing 737 aircraft has problem on engine oil system, which has been the cause of aviation
accidents. 737 engine oil system defect is, that oil tank is filled directly from filler cap. Engine oil
filler cap is one of the most critical item, in aircraft preflight preparation list. One incident
concerned to filler cap, happened in one airline. Shift leader tolled technician, on preflight
preparation, to check on four plane oil filler caps. Technician checked seven filler cap and decide
that eight cap was closed. That eight filler cap was open. When engine start running, oil comes out
and engine overheated. Captain was forced to make emergency landing.

This type problem is solved on Bombardier CRJ (Canadair Regional Jet) type aircraft. On
CRJ aircraft, like Boeing 737, is installed engine oil tank, but CRJ has independent oil replenishing
system. Replenishing system has his own oil tank where is always stored oil.

This tank is connected to engine thru pump. Oil replenishing system has two control panel.
One is installed in tial compartment of aircraft and second in cockpit. This control panels gives
ability to replenish engine oil tank, directly without opening engine oil tank cap. If engine oil
replenish system tank cap left open, only that oil comes out, which is in oil replenish tank. This oil
go thru draining line in atmosphere. Engine oil system has not be a problem, because replenishing
system has check valves, which prevent oil to come reverse side.

This type of replenishing system is possible, to install on Boeing 737 type aircrafts. With
this system we eliminate one of critical items and get easier maintenance. CRJ compare with 737 is
new aircraft, but there is a same problem on new models of 737, like NG. This is a defect which
starting from designing of aircraft. On Boeing 737, in wheel well, there is a sufficient space to
install oil replenishing system tank, with capacity will be 20 liters. Near to him we can install
control panel of this system.In contrast to CRJ, where oil tank is close to engines, on Boeing 737 it
will be far from engines. That's why we use two pumps, which will be installed on different lines of
engine oil replenishing system. They will be installed on engine and driven by 28 v. DC electrical
system. CFM56 type of gas turbine engine need 0,5 litters oil per hour. That's why 20 litter capacity
oil replenishing system tank is sufficient for this system. Refilling of this tank will happen in

aircrafts 24 hour inspection.
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MODELS OF THE DESCRIPTION OF ACCEPTED DECISIONS IN

ERGATIC SYSTEMSS.
S.Khoshtaria, K.. Bareladze, Ts.. Khoshtaria , “Air Transport”, Tbilisi, 2013 Ne 1(8) p.
44-47 (Engl.)
The work gives the analysis for characteristics of the model on the description of decision-
making in ergatic systems. At elaboration of such models it is necessary to consider the

requirements of parameter separation which gives sufficient information for decision-making.

MODEL ANALYSIS OF COMPUTER NETWORK WITH
MULTIPLESERVERS WITH LIMITED QUEUE LENGTH

ANDLIMITEDWAITINGTIME.
T. Chumburidze, K. Odisharia, S. Khoshtaria, Ts. Khoshtaria“Air Transport”, Tbilisi, 2013, Ne 1
(8) p. 48-55 (Russ.)

The article proposed analysis model COP with multiple servers with limited queue length
and limited time of waiting gives possibility to analyze how effectively existing COP can serve
current requirements for the maintenance of a certain level of intensity, or for specified
requirements of service, what should be the required server resources and the main characteristics

of productivity and reliability design of the COP.

FUNCTIONING OF COMPUTER NETWORKS IN SEPARATE REQUEST

SERVICING MODE
T. Chumburidze, K. Odisharia, Ts. Khoshtaria “Air Transport”, Tbilisi, 2013, Ne 1 (8) p.56-65
(Russ.)

The author introduces anolytical models inteded to appraise afficiency of main parameters

of computer system functioning in different rates of serice reguirements.

ONE OF APPROACHES FOR OPTIMAL DINAMIC CRITERIA OF

AIRCRAFTCONTROL SYSTEM.
T.Kapanadze, J.Ebanoidze, D.Brelidze. ”Air Transport”, Tbilisi, 2013,Ne1(8) p.66-71 (Russ)
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Matrix criteria of aircraft control system sustainability is processed in the work, by the
matrix norms the terms of sustainability is approved and the algorithm can be based, which ensures

optimal and dynamic properties of a cohesive management system.

MANAGEMENT OF INFORMATION PROCESSES AS THE

UARANTEE OF ECONOMIC SECURITY OF A MODERN CORPORATION
G..Teplinskyy, V.. Novak. ”Air Transport”, Tbilisi,2013, Ne1(8), p.72-79 (Engl.)

In the article certain aspects of management of information processes of a corporation’s
economic security are analyzed, which relate to structuring of information environment on the basis
of the balanced scorecard system, and the use of this methodology in the construction of the

complex system of economic security of a modern corporation is considered.

THE PHENOMENON OF INDUSTRY CLUSTERING
N. Dumbadze, A. Davitadze , A. Noniadze” Air Transport”,Tbilisi, 2013,Ne1(8) p. 80-89
(Russ).

Clustering policies carried out industry in developed countries caused growth of GDP by 70-
90%. For Georgian priority sectors such as tourism, aviation and agriculture the main principle of
clustering is to increase the competitiveness of industries among the patriotic interdependency. As a
result we get increased number of tourists entering the country passengers transported by air
transport and agricultural products.

The demand —supply model developed by the V. Leontiev allows us to calculate the exact
amount of product produced by a particular industry sectors, that will satisfy the market request of a

given products as well as balance the market demand and supply of goods.

PART OF AIR TRANSPORT IN THE DEVELOPMENT OF TOURIST

INDUSTRY
Y. Sukhitashvili, M. Sukhitashvili, A. Mamedov” Air Transport”, Tbilisi, 2013,Ne1(8) p.
90-102 (Russ).
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The subject of research in the article is to determine the part of air transport in the
development of the tourism industry, the reasons of popularity of air transportation in the
organization of touristic travels. Based on the analysis of the tourism environment, shows the main
trends in the world of tourism and its relationship with transport as in whole. The characteristics of
air transport is given in article and shows its advantages for tourism. Based on this research, the
reasons for the benefits of air transportation for tourist travels and trips, and the importance of their

further development in tourism environment were established.
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PE®EPAT

BJIUSAHUE TEMIIEPATYPbBI BO3AYXA HA ITOKA3AHUA

BAPOMETPHUYECKOI'O BBICOTOMEPA.
A. Amnxaunze, «Bo3mymnbiii Tpancropt», Towmucn, 2013, Nel (8), cl10-15. (Pycck.)

B crartee paccmarpuBaercss M3MEHYMBOCTh METOIUYECKOM OIIMOKH 0apoMeTpUUYECKOTro
BBICOTOMEpPAa B 3aBUCHUMOCTM OT TeMIeparypbl Bo3ayxa. [lo  kioumaruyeckuM — JaHHBIM
MIPOAHAIM3UPOBAHBl  OTKJIOHEHHS CpEIHEH TemmepaTypsl cTosba Bo3ayxa ot 3HaueHuil CA Hajg

TeppuTopuel T. TOUIMCH B 3aBUCHUMOCTH OT BPEMEHU I'0jla U dUIEJIOHa IOJIeTa

MHOI'OTOIIVIMBHBIE PIIA «WANKEL» AG
K. Bponanze, "Bosaymmsrii Tpancmopt”, Toumucu, 2013, Nel (8), c16-36  (Pycck.)

[IpumMeHsieMble Ha JIETAaTENBHBIX almaparax POTOPHO-TIOPUIHEBBIE ABHraTeNd paboTaloT Ha
OeH3MHe, B TO BpeMsl KaK OCHOBHBIM TOILJIMBOM B aBMALMU YK€ JaBHO CTaJl KEPOCHH U TOIUIMBA Ha
ero ocHoBe. CnenosarenbHo, PIIJI , paboTaromume Ha MEpPEeYUCICHHBIX TOIUIMBAX, HMEIOT
MIpeUMYIIeCcTBa nepe OCH3MHOBBIMU MOPIIHEBBIMU JBUTATENsIMU BHyTpeHHero cropanusi(/IBC) no
VIENbHBIM XapakTepUCTHKaM - Macce, MOIIHOCTH, Ta0apuToB, HanWOoJee BAKHBIM JUIS
aBUALIMOHHBIX CHCTEM.

“Wankel”AG ob6manaer psaom mozeneit PIIJI , WCHoOnb3yrOMUX T. Ha3.TSKEJIbIE TOIUIMBA -
KepocuH u am3ensHoe. Takumu mozensmu siisitores LOCR-407 SD - omnopotopssni 1 LOCR-
814TD - nByXpoTOpHBIH , a Takxke apuratenb A-208DT — 1ByXCEKIIMOHHBIA C KOMIIEHCUPYIOIIUM
TypOOHATYBOM.

C TOoukM 3peHHs NMPUMEHEHUS B aBHALMU , HAMOOJBIINI MHTEpeC MpEACTaBISET JBUTATENb
VLDE407 SDT. B npunmmune VLDE407 SDT — sto cmitoBas ycranoBka, Bkirouaromas JIBC u Bce
CHCTEMBI, TOTOBas K HCIOJB30BAHWIO HAa JIIOOOM OECIWIIOTHOM ammapare -  BO3AYIIHOM,
HazeMHOM # BoaHoM. Kowmmanmsa ,,Wankel”AG Bnameer pOTOPHO-NIOPIIHEBHIMH CHIIOBBIMH
ycranoBkamu (PTICY) pasnudyHoro Ha3HadeHus, pabOTaOIMMH KaK Ha OEH3MHE, TaK M Ha TSDKENbIX
tormuBax. [lociemHee MpaKTHYECKHM PEMIMJIO BOMPOC CO3/aHUS ABHAIIMOHHOM  POTOPHO-
nopurHeBoit BCY, paboratomieit Ha TornmuBax st I'T/.

Co3nanue nurarenss Bankens, paboTaoliero Ha KepoCcHHE, 3HAYUTENbHOE JTOCTHKEHUE B

obmactu PIIJI. iMeHHO 3TO JOJKHO CHOCOOCTBOBaTh TOMY, YTO POTOPHBIN JBUraTelb 3aiiMeT
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YETKO OMPEJCICHHBI MOIIHOCTHOM WMHTEPBAJ MEXKIY TIOPIIHEBBIM M  Ta30TypOMHHBIM
JIBUTATEIISIMHU. OnHuM M3 3HAYMTENBHBIX ycrexoB ,,Wankel”AG sBisiercst HCIOIB30BaHUE
neurarenss LCR-407 na rubpumnom aBTomoOwmie «Proton exoray ( Manasus ) ¢ rubpugnoi CY,
KOTOpasi SIBJIIETCS €Ie OJHOW Pa3HOBUIHOCTBHIO SHEPrOyCTAaHOBOK, IJe BO3MOXXHO 3((EeKTHBHO
npumenuts PIT/I.

I”

v AKIMIUOHCPHOI'O O6IJ.[CCTB3 ,,Wanke , Hapiaay € ycrnexaMu, UMCHOTCA TCXHUYCCKUE 3aaadu 110
COBCPUICHCTBOBAHUIO,BHCAPCHUIO B IIPOHU3BOJACTBO M JKCILTyaTallUlO CBOUX I[BPIFaTeJIGfI. Ha):[o
HAACATHCA, UTO 3TO IOCIYXKHUT CTUMYJIOM JII aKTHUBU3ALIUKW COTPYAHHUUYCCTBA CO CHICHHUATIMCTAMMU
oniBIIeEro COBETCKOrO COIO33., KOTOPBIC U CCroAHsA BEAYT HCCICIOBATCIILCKUC pa6OTBI B o0iactu

aBHALIMOHHLIX JIBUTraTeneH POTOPHOT'O THUIIA.

COBEPHIEHCTBOBAHUE CUCTEMbI CMA3KHN JABUI'ATEJIA CFM -
56/7 CAMOJIETA BOEING 737

K.bponamze, I'.Caakamze, «Bosaymnbiii Ttpancnoprt», Towmmcn, 2013, Nel (8), ¢.37-43
(Pycck.)

Camoner BOEING 737 wu ero pasauuHble  MoAM(UKAIMKU  SBJISAIOTCS HauOosee
PaclpoCTpaHEHHBIMH  y3KO(IO3eISKHBIMU  camosieTaMi. OHM  SKCIUTyaTUPYIOTCS ~ MHOTHUMH
aBUAKOMIAHUSAMHU OBIBIIMX COLMATMCTUYECKUX CTpaH U B IIOCTCOBETCKUX pecnyOnukax . ToT
(bakT, 4yTO JaHHAs KOHCTPYKIUS IpeTepIiena MHOIOYUCIEHHbIE MOAN(PUKAILIUU, CBUIETEIBCTBYET O
TOM, YTO 3TO HECOMHEHHO yzAauHas MamnHa. OJHAKO ONbIT IKCIUTyaTalluy BBISIBUII PsJ CEPbE3HBIX
HE/IOCTaTKOB B CHCTEMax JaHHOro JjerarenbHoro ammapata (JIA), KoTopele CTaau NPUYUHON
aBapUMHBIX CUTyallUd M JlaXe KaTacTpod. OnHOM W3 TAaKOBBIX SIBISETCS CHCTEMA CMa3Ku
neurarenss CFM - 56/7 , B koTtopoii 3ampaBka MaclioM OCYIIECTBIIIeTCS BpydHyIo. [Ipu sTOM
OLIMOKH, JTOMYIIEHHbIE TEXHUUECKUM MEPCOHAJIOM CTAaHOBSTCS MPUYMHOM aBapUHHOW CUTyalluH .
B cpaBHeHMM c BBIIICYKa3aHHBIMM JIETaTeNbHBIMU anmaparamu Ha camoinietax CRJ kananckoi
komrnannn “BOMBARDIER” Bompoc 3ampaBkei — pelieH TakuM o00pa3oM, 4YTO WCKIOYaeT
BO3HMKHOBEHHME AaBAPUMHON CHTyallud. DTO AOCTUTHYTO TEM, YTO B CHUCTEME CMAa3KH JBUTATEJIEH
CF-54  ycraHOBIEH OTHAENbHBIM pe3epBHBIM 0ak , 4Yepe3 KOTOpBIA 3ampaBisiOTCS Oakw,
YCTaHOBJIEHHBIE HAa CAMUX JIBUTATENAX. JTO 3HAYMTEIBHO COKPAILAET BPEMsI 3alIPaBKH, UCKIFOYAET
BO3MOYKHOCTh YTEUKH Macia, T.€. IOBBIIIAET 0€30MaCHOCTh OJIeTa. ABTOPBI CTaThU MPEAIararT
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WCIIONB30BaTh JaHHYK cucreMy Ha camojetax BOEING 737 JUIL  IIOBBIIIEHUS

OKCILTYaTallUOHHBIX XapaKTCPUCTUK AAHHOI'O JICTAaTCIIbHOI'O arlrapara.

MOJEJHA OINUCAHUS NMPUHATHIX PEHNIEHUN B DPTATUYECKHUX

CUCTEMAX
C. Xomrrapus, K. Bapenanze, 1. Xomrapus «Bo3aymneiii Tpancmopt», Tommucu, 2013, N 1(8)
c. 44-47 (Anrm.)

Pa3Bute mpoum3BOJCTBA HEPA3PHIBHO CBSI3aHO € pa3pabOTKOMl  HOBBIX  METOJOB
KOJMYECTBEHHOI0 aHallu3a 3PraTM4eCKUX CHUCTEM YIpaBieHUs. JTa 3ajJadya MUMEET B HacTosllee
BpeMsi O0JIbIIIOe HaAYyYHOE 3HAYEHHE, TTOCKOJIbKY PTaTUYeCKUE CUCTEMbI 3aHUMAIOT HCKIIIOUUTEIHHO
BaYKHOE MECTO B CTPYKTYpPE MPOU3BOJICTBA.

B pabore mnpoananmu3upoBaHbl OCOOCHHOCTHM MOJEIW OMHCAHUS TPHUHSATUS PEIICHUA B
IpraTUdeckux cuctemax. Ilpm co3maHWM TakuX Mojelield HEO0OXOTUMO YYHUTHIBATH TPEOOBAHUS

napamMeTpusaluu, KoTopas 1ac€T JOCTATOUYHYIO I/IHCI)OpMaI_II/IIO A IPUHATHUA pe].].[eHPIﬁ.

AHAJIN3 MOJEJU KOMIBIOTEPHON CETH C HECKOJIBKHMHU
CEPBEPAMM C OI'PAHMYEHHOH JIJ/IMHOM OYEPEIM W

OI'PAHUYEHHBIM BPEMEHEM OKUJIAHUSL.
3.YymOypumze, K.M.Ogumapus, I[.H. Xomrapus, C.H. Xomrapus«Bo3nyuHsii TpaHncnopT,
Towumucu, 2013, Nel (8) , ¢48-55 (Pycck).

[IpennoxxenHslil B ctarbe aHanu3 mozaenu KC ¢ HECKOIbKUMH cepBepaMu C OIrpaHUYEHHOM
JUINHOM OYepeay W OTPAaHMUYEHHBIM BPEMEHEM OXKMJAHUS JAE€T BO3MOKHOCTH IPOAHAIU3UPOBATH
HACKOJIbKO A(PQPEKTUBHO MOXKeT oOcmyxuTh cymectBytomas KC tekymue TpeOoBaHUs 110
00CITyKMBaHUIO ONPENEIEHHOIO YpOBHS MHTEHCHUBHOCTHM, WJIM IO 33aJaHHBIM TpPeOOBaHUSAM I10
00CITy’KMBaHUIO, KaKHUMH JOJDKHBI OBbITh TpeOyeMble CepBEpHBbIE pPECCYpChl U OCHOBHBIE

XAPaAKTCPUCTHUKHU I1O MIPOU3BOJUTCIIBHOCTU U HAACIKHOCTH HpOCKTpreMOﬁ KC.

®YHKIIMOHUPOBAHUE KOMIIBIOTEPHOM CETHU B PEXKVUME

OBCIOYXKUBAHUAOTIEJBbHBIX TPEBOBAHUN
T.Uym6ypunze, K.Ogumapus, 1. Xomrapus, «Bo3aymrserit Tpancopt» Towmmmcu, 2013, Nel(8)

c.56-65  (pycck.)
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B crarbe mpezicraBieHbl OpUTHHAIBHBIC aHATUTUYECKHE COOTHOIICHHS, MOJyYEHHBIE IO
TeMe pa3pabOTKN aHATUTUYECKUX MOAEIeH IpeHa3sHaYeHHBIX I OLIEHKH OCHOBHBIX IIOKa3aTelen
3G GEeKTUBHOCTH «(DYHKIIMOHUPOBAHUE KOMIBIOTEPHOH ceTH (KC) B peXHUME OOCITYKHBaHUS
OTIENBHBIX TPeOOBaHUIl», KOTOPBIE MOTYT OBITh PEKOMEHIOBAaHBI K HCIIOJIB30BAaHHIO B IpOIECCe
NPOEKTUPOBAHUS IS BBIOOpA JyYIIMX BapuaHTOB ImocTpoeHus cTpykryp KC H3 HeckompKux

TEXHUYECKN OCYHIECCTBUMEBIX, a TaKXE€ B IIPOLECCE OKCITyaTalunu OJId €€ paHHOHaHBHOﬁ

OpraHu3aluu.
OJIH u3 MNOJIXO0/10B ®OPMUPOBAHUS KPUTEPUS
ACUMIITOTUYECKOH YCTONMUYUBOCTH OBECIHEYEHUS

OINTUMAJILHOM ANHAMMUKHU CUCTEMBI YIIPABJIEHUA
BO3AYIIHBIM CYJIOM.

T.Kamanamze, XK.D6anoumze, J{.bpenumze. «Bo3mymHbiii Tpancmopt», Tommucu,2013, Nel(8), c.
66-71 (Pycck.)

B pabore pa3paboTaH MaTpUYHBIA KPUTEPUH YCTOWYMBOCTH CHUCTEMBI YIPABICHUS
BO3/YIIHBIM CYJIOM, MOJIy4E€HO YCIIOBHE YCTOMUMBOCTH MO HOpMaM MatTpuilbl. B pe3ynbrate uero
MOYKET OBITH COCTaBJICH AJIITOPUTM, 0660He‘lHBaI—OHIHI>i OIITUMAJIBHBIC JTUHAMUYCCKUEC CBOICTBA B

3aMKHYTOW CUCTEME YIIPaBJIECHUS.

YIIPABJIEHUE NHOOPMALIMOHHBIMH HNPOLHECCAMU KAK
HEOBXOJIJUMOE YCJOBHUE JKOHOMHWYECKON BE3OINACHOCTH
COBPEMEHHOI KOPIIOPALIUU

I'. Terummnckuii, B. HoBak «Bo3aymusiii Tpancmopt», Toumucn,2013, Nel(8), €.72-79 (amr).

B cratbe mpuBeBeneHbl pe3yNbTaThl MCCIEAOBAHMI HEKOTOPBIX ACMEKTOB YIPaBICHUS
MH()OPMAIIMOHHBIMU MTPOIIECCAMH, CBSI3aHHBIC CO CTPYKTYPUPOBaHHUEM WH(OPMAIMOHHON CPeJIbl Ha
OCHOBE COAJIAaHCHPOBAHHOW CHCTEMBI TIOKa3aTeleld M WCIOJIB30BAHUS OITOW METOJOJOTHH B

(hopMHPOBaHUM KOMITJIEKCHOW CUCTEMBI O€30IMaCHOCTH COBPEMEHHON KOPIIOPALIUH.

®EHOMEH KJACTEPU3AIIUU OTPACJIEH

H HOymb6anze, A. J[laButamse, A. Honumanse «Bosmgymmsii Ttpancmopt», Tommucu,2013,
Nel(8), c. 80-89 (Pycck.)
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Monens cpoca u npeanoxeHus, paspadorannas B.JIeoHTbeBbIM, aBTOpaM J1aia BO3MOKHOCTb
¢ 00JIBIION TOYHOCTHIO BBIYUCIUTH 00bEMbI MPOAYKIINHU, IPOU3BOINMbIE KOHKPETHBIMH OTPACsiMU
(Typu3M, aBUAIUS U CEJIbCKOE XO3sICTBOl py3un), € LEIbI0 YAOBIETBOPEHUS PHIHOYHBIX CIPOCOB U

OajaHCUPOBaHUS CIIPOCA U TPEITIOKEHHSL.

POJIb BO3JIYIIIHOI'O TPAHCIIOPTA B PA3BUTUM TYPUCTUUYECKOU
NHAYCTPUU

10.. CyxuramBunn, M. CyxutamBmwim, A. MamenoB «Bo3aymnsiii TpancnopT», Toummcn,2013,
Nel(8), c.90-102 (Pycck.)

Temoll uccnenoBaHus B CTaThe SIBJISAETCS ONPEAEICHUE POJIM BO3IYIIHOTO TPaHCIOpTa B
Pa3BUTHUH TYPUCTUYECKOW MHIYCTPHUM, NPUUYUH MOMYJISIPHOCTU aBUANEPEBO30K IPU OpraHu3aluu
TYPUCTUYECKUX IYyTEIIEeCTBHUM. Ha ocHoBe aHaim3a JesITEIbHOCTH TYPUCTUYECKOM CQepsl,
MOKa3aHbl OCHOBHBIE TEH/IECHIIUM PAa3BUTUS MUPOBOIO TYpHU3Ma, €r0 B3aUMOCBS3b C TPAHCIIOPTOM B
uenoM. JlaHa xapakTepHUCTHMKAa aBUALlMOHHOI'O TPAHCIOPTA M IMOKa3aHbl €ro MpeuMyIIecTBa s
Typusma. Ha ocHOBaHMM IpPOBEIEHHOIO aHajdM3a OIpeNeJeHbl NPUYUHBI IPEUMYILECTB
aBUAIMOHHBIX MEPEBO30K MPHU TYPUCTUUYECKUX TOE3/IKaX U BaXKHOCTb UX JaJbHEWIIEro pa3BUTUSl B

TypU3Me.
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989OGHO
35960L $H99396m5GH1Mol 353wgbs BMmgbols dsmmdgGHmo Lodsmerolidbmdols
3539690 gdDBY, 5.583bs0dg, ,L335gOM BHOBL3MMHO®, MBoOLO, 2013, Ne 1(8) 33.10-15

(6L).

Bsddm™mddo  gobbowywos  d9MMIgHOMwo  Lodosoldbmdol  FgMmEIOHO
3OM30Wwgdgd0L (335905 MBs  5BHIMLRBIOMIo 35900l BoJBHoMM0O  3H939MSGHMMOL
339 905@MdLML 3538060 T0. 3Wods@G Mo dmbs3999d0L dobg30m osbsEXOBYdME0s
do{joldoM0sb  BMHgbol  LoBomergdg 359001 L3gBOL  Lsdwomm  BodBomMo
3H9939M5GHMgO0L  4o@IbMS  BBHBIOEGMWO  SEGIMLGRYOHML 8609369 MdId0EIb .
0300oLOL  59MM3MOGHOL  Mga0mbolsmzol, LyBMbols s §dgembgdol Lodswwgqdols
dobggzom.

35350035(i3530560 HMGHMMME- adosbo dMsggdo ,,Wankel AG*
3-000e5dg ,B5359MM BHMIBL3MMOEHO“ Mdoobo, 2013, Ne 1(8 ) 3 16-36 ( GU).

Lo 53565390y  A9dMYgbgdMo  OMEGHMOME- ©aYdmbo  dMegzgdo  (MJ)
boH3930L Lobom 094gbgd9b B9EDOBL, MMF3s 9530530580 0MOMOO LI39305 Bs3MO. 5J9H
29900306569 b53Bg ImIMTs39 ®I-U, Y8056 IM5390msb 0ToMr9dsd0 Lodds3GOU,
ool o godIMOEJOOL JMmEo  F9B39690¢gd0L  MZ9ELEBOOLO®  M30MSEHYGLMDIIO
259h6050. Losdzom LyBmysmgds ,Wankel AG* Igwmdgwos d;mgeo Moo GEJ-U,
OmIwgdog 9.0, 9dodg Lsfi30390D9-bogmBg @O OBYIWDHY, FMTomdgb. 59 TMOIE9OL
90933690056 LOCR-407SD - gho®m@GHmmosbo, LOCR-814 TD - mGOH®MEGH™GO0560, ©d
AR-208 DT -m6H60EH™M6H0560, G@dmBsdgmz0m.

530530530 259mygqbgdool  M35LIBOOLOM 2obls3MMEIOMEsE LYOBEHIMIGLMS doErmEmo
56503560 VLDE-407 SDT, ®mdgwos 8gogogl  6Mqd-b, g39ws  Loligdsl
(809fYmdOMdsls) s 3Boss 67doLB0YMO LEHBOL M3OWMEHM 535MoBHDBY (Lo3sgMm, LEBEZoM,

d0{olBys) 2odmboygbgdesc.
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Bogobg dmdmdsgg 396390l GHodob dMogsl dgddbs 3608369 m3zsb0 dowfgzss Ggod
©6Md0. LHmeMgom 5356 Mbs TgMHyml bgwro LoddwsgzMgms 0bEIMZ5ol FobLEBOIML,
gl 90393900 OMEMMYo dM535, PYMT0sb @O S0MEMMBOBME dM5390L FmMob.

30035605 ,Wankel AG*“-b 300093 900 FoMdo@gdos dIMsgs LOCR-407SGti 998myqbgde
53¢MmImdoe  ,Proton Exora“-l  3006M0©we doe)® obosas0d0.00 duwdmdds 85699650
dmoam MdMEs OHMIgeog 0bywoldo bo@GosmEs. 30060 dSEMMO  IBSYIMYIO
96962mboLEHJIGOOL  BooG®LsbgMdss  MMdgwdog  dgbodErgdgos GEA-b  HoMds@Hgdoom
3990my9bgdo.

BOEING 737-0b d®530l CFM-56 ©gomols bolGgdols beogengmezs
3-000¢5dY, 3.L553539 ,L03596MM GHOMIBLEMOEO“ MdOEOLO, 2013, Ne 1(8 ) 43 37-43
(6L).

$0b59g0569g b5dOXMT0 J0Bbs@ 0Lsbogl BMdMZIbEOWIEGHMOMwo dMsgsl CFM56-
7B 99B9m30L LolBHgdol Oyl Boeing 737 @030l 030038300653%Bg dMogsL bgomol
LoLEGHYIOLMSD 5353006090 3MHMDGTd HMVYMMbYE FoTBIMS Ls30530M Fgdmbgg30L
80b9bo. Boeing 737-0l d®535L Bgomolb bLobBgdol gHm-9gHmo bszeros o, H®A Bgmol s3Bob
51939 36OMdYIsL FoMmBmobl ol,MmMA dolo bgwoom Fgalgdol ML dseosd dbgeos
3993MmbEMM™ 530 BoLLIME0 DYool MoMmEbMdS, M3YD MoMm©gbmdol 0bo3sEHMMO
A m3L90ME0s 39006530, beaerm Bgmols s3B%Bg sOLYGdMEo 30D MO 0bO35GHMOO
3M5HMBE05. BgdgB0 Bgmob BslbAoLLL 00 B3gEEsWOHO ool Lsdwomgdom oMY
29000M35. 353653 1M30mIFOH0H6530L LoEAMIOL S FFY0s69d0LM30L IHILdMEEO X 9MOTS
563 v obg I3069s.

dbgoglo  Godol 3MMdWgdgdo  gowohyz9@owo  “dmddstogh” CRJ-ob (Canadair
Regional Jet) Ug®ool 0300000360065390%9. 496Lbbgogqd0m Boeing 737-0lsgsb, CRJ-ob 593
D900l dglegligdo 39¢39 93B0, HMIGEdoE Ym39em30L 0bsbgds 490339ME0 MomEabmdols
B900. gb 93Bo  GHMIdML 29300 393800V WM0s ML 93D, L3RS MEIO
39@GHoL LsdeEwgdom Jglodwgdgmos Bgmol dggligds dMegsol 9s3Hdo dob  MIroem
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3oblbol 4969d9. 9O™o IMWEHO FMMI3LYOME0s MZ0MIBOHOLS30L 39S 65339000,
bomm 3gmeg 30-M800wm©  35006580. 139305 M0 bgblm®o 53MBEGHMMEgdL Bgmols
509bMdSL 56 935deg3L LoTOEgdSl Bogolbom LoFoMmBg dg@o bgomo. LomgHgmzm
53B0ob LobmMog0l W0s© IMRYBOL F9dmbgn35do BYmMO I0M3MYds FBMEM® LMY HIMH3M
5300056, bmgrm IOzl 96 T99ddbgds 3OMdEGTs. 3OO0 Bgmo  B3gE0sWOO
©@M96s70L  LOFMOEgdom  SGHIMLGFIOHMTo  A5TM35.0bo3L0 B30l  93Bol  oygbgds
PotBo@gdomss  dglodergdgewo  Boeing  737-0l  Godol  0300358360065390B93. 9800
3900m36003bogm gOHM-9Hm 3003H03M HIOAHOWL s 49395030090 M30mIBOHOLS30L
&9960396 3mABobm9gdsL.

9603530 LolGgdgddo 350sY39¢0egd0l Jomgdol sefjgol dmmgero
b. b3 BHo®09, 3. 050959, (3. bedBHo60s ,L359MM BHMIBL3MOEHO®, Mdoobo, 2013, Nel (8)
83 44-47 (obp.)

399065¢0BgdME0s  9MROGH0M Lob3H)Igddo 2ooHY39GH0W 0L Fowgdol  sfigMol
dm9o. sgmo ImEgEgdol d9Jdbol EOHML 99930 gdE0s Fom35¢olHobgdwo 0dbsl
3565393M0Ds300l MmmbM3zbgdo, HMIgdo3 335de93L 25sHY393H0wgdol domgdolomzols
1538560l 0bBMMTS>305U.

LoHomIMGOIOL 256300050905 2969YMBI© 93538069005 FsOMZOL GMHRIBHOWO
LobBHYTgOOL HOELMOMO30 SBsWODBOL B0 FgOMPIOOL sFYF53905LMsb. 53 STMFIbL

©M93956@g gL go9Bbos oo dgabogd o 860d369wmds, 3065096 ghysGOIE
LoLEGHYIJOL 99353050 FoAMMBYMO 5RO FoMTMgooL LBEHMYIEHEmSTo.
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99BOmMEo ogol Log®dol s Mmols grmEobols 3gmbg Msdmgbody

190390l d995¢0396emdols 3mI3omEgh o Jugerols dmgeo o.
F9909600dY, 3. ©035609, 3. bMIEBM00, . bmdEoM0s ,5359MM BHEMIBLEMME0, MOdOEOLO,
2013, Ne1 (8) , 3.48-55 (L)

LAoG0sdo dmEgdMEos I9HBEMEMEo Mool Loa®dol s d9HBOMMIO OMOL
wmEobol 3gmbg Ms8m©gbodg Lgm396M0L T9dsygbermdol  3md30BHYH o  JugEols
9ol SOl 8500995303900 458mbobMwgdgdo, MHMIgdoE 0deg3s Bodwogdsl
39b0LsBEZOML  Fomowo  Lo0dgEMdoL  (8@YMbgdsdggao) s  3HeMTIMgdEMHO

303309939Me0 Jugegdol bEGHOY)IGHMGS.

33309390 o  Jugergdol  (39¢3go  Immbmgbgdol  dmAbabyrmgdol

950900 gbdzomboMgds
0. FM90mMH0dY, 3. 05005, (3. bedBHo60s,B535900 BHEMBLEMOE0®, Mdowolo, 2013, Nel
(8), 23.56-65 (6rMU).

Bsd0™ddo (omdmgbowos sbseoBmemo dmEgugdo, MMIwgdos 9b3mm3bowo
56056 30830939MMwo Jugargdol (3d) 3ow39Mwo IMmbm3bgdol dmabsbwEmgdols MHgsg0ddo
2369430060900l 99399GHwIOMdIOL doMO0MoO F5B396939d0l Tglogzsligders.
394960 905D 3009005 MOOYOBIW MO MbsBIMPMBYO0, HMIWgdoE FoMds@qdom
990d9ds 459mygbgdme 04656 3MmgdBHgool 3GmEglido 39 LEAMWIGIOOL s8930L M3909L0

39005630l 53mbsMBI350  39db03Ee© M7o0BYOIEO M3IMYb0T) 35M05BEH0WB, M3y
93B3 95@ 5300l 3OMEgLT0 Bolo MOEFOMBIWIMIE MOYIBODsEGOOLIMZ0U.

1535900 bmBsgrgdol  JoMmgol  LolGgdol m3@odsemmo  obsdogols

BHMB39¢gmaoL 300G Momdol BmMmoMmgdol gHm-gMmo JoEymas. 35356597
®., 550039 g., d6JE0dg ©. bBEsG0s, 1535960 GOBLIMGEH®, MBowobo, 2013, Nel (8)
L33 66-71 (6xs).
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6s3G™Ido  ©5MT5390)00s  L3sgMHm bmdowrol JosMm30L LoLEBHIIoL FEYMIE™OOL
35GHM03Mwo 300GIM0w30, dsGHMoEolb bm®mdgdol dobgwozom JoMgdmEos  JEYMIEMOOL
306Mds. 3909y  d90degds s0aml seamGmOmTo, HMIGEoa M HBOMB39gwymal dsOm30L
39360990 LobEBHYIOL M3EH0TIEMEG ObITOME M30L9d9dL.

1506gMM3530m 3MMEILgdols smm3s, MHMYMME 056s8gEM™3g 3M3MMSE00L

93060303160 MLsxzMmNbmgdols bsFoMmm JoMHMdS
3-093wwobbzo, 3.6m3530 ,Lo3sghm BHEOBLIMOEH, mdowobo, 2013, N1(8), ¢3.72-79
(06y).

UGHOGH05d0 IM3930s LOObRMEOTs30M 3OMEgLYdOL oGN30l BmyogHmo SB39gdEol
33930L 990093990, OMIWGO0o3 393006090y F5B39693¢9d0L B SBLYdMWO
LoLEGHYIoL Boxgdz9w By LoOBGRMEOTo30M QoMgIML ILEHMMIEHIOYOILMSD S 33¢g30L ©J
d900MEME™MYooL  godmygbgdsbg  mobsdgdmzg  3MM3MESE00L MLsRMMbMgdoL
3039dlwmo LobEBgdol BMGIOMIOOLSMZOU.

343900 3LEGHIMOBIEOOL B9bmIgbo
6. 30539, 5. ©53000539,5. 6®B0sdg ,LL359MHM BHMIBL3MOEHO®, Mdorolo, 2013, Ne1 (8) , 93.80-
89 (6HnL).

3963005090 939469330 IMRJIOL  3WBEIMODIGO0L  3MEOGHOZ0L  FoBMYdSD 50
Lobgedfoxzmgdols 933 gobots  70-90%-om. Logdo®mzgembogol obgmo  3G0mM0@g@Ieo
©MA9O0L, OHMYMOOESS BHIO0DBT0, 5305305 S LMGEEOL FgMBYMBdS, 3ELEBHIMODIEFO0L BMOZ56O
50m (356555050l (39O EMRdOL 30631696 GHBM0sbMds s Fsod Mol
39MmGboMOWMWoO  MOHMN0IONETMI0IdMgds.  9IR0© 80300900  J399sbsdo  Fgdmbmero
GMOoLEHIO0L,  L3sghHm GHEMBLEMOGH0 25059435600 TBogMmgdoLss LmBwol FgmE@bymdols
9096 §o63M9dwo 3OHM©YYJ300L MH3MmEabmdol BMLL.

3. @9mb®0g30l doge 899 35390eds  dmmbmgbs-dofimgdol  dmgerdslivdmecgdsdolas

933900 EO  LOBMLBEGHOM  oBMAZINZOWHm  3m63MgEHMEO  EMPOL  FJoghH  FoMdmgdmwo
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36MHM©J300L  Mm©Ybmds, MMIGEIs3 ©9309YMBOWS MIMPMOG LodsBOHM Imobmzbs dmiEgdwmen
3601930597, 0l 5D5EBLHBIBIODY Lodmberols ImmMbMZgbs-dofimegds.

15359602 GHMBL3MOEGHOL Mo GMHOLEGHMOo doBbgliol ysbgomsmgdsdo
0.1boEGod300, 3.v9boE5330¢00, 5.850900M30,L035900 BHMIBL3MO GO, MdoEolo, 2013,
Nel (8) , 93.90-102  (6qL).

LAo@osdo  33eg3ol  009d5L  FoMmBmoagbl  Lodsghm  GHEMbLdm®EoL  Mmols
3bLsBE3MS  BHMOOLGHMo  0b6EMLEHMO00L o630 gd5T0,  530595005D03900L
302305 MMOOL d0bgbydols ©o9bo AGMOHoLEGHWWO 9B oMOHMdYdOL
6560Bs300LsM300.

AMOoLEAHMo LBRIOHML B5gd0sbMdOL  sBsEoBol Loxg,dzaw by HoMmBdmmyqbowos
dbmgxzmon  GMOHoHIol 2s630m96Mgd0L  JoM0mIo  GHgbgb(30900 @S  BHEMBLIMOEGHE
MOM0YOM3I300600.  Fm3gdMNos  bd3sghm  BHEMobL3mMEHOL  sbslosmgds,  dobo
3600369035 5 ©306M53HgsMds BHOMOHBIOBIMZ0.

115



LSIAMNSIMAHOL) 1HFIGENIH(M JIABSRO  «d3SIA) BAS6LIMOB0»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(8), 2013
MEXIYHAPOJIHBII HAYYHBIN XYPHAJ «BO3AYIIHBIN TPAHCIIOPT»

116



