LOIAMNSIMAHOLM LSFIGH0IAH) JIMBSIRO  LKLS3SIAM BPDS6LIMOBH 0
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIYHAPOJIHBI HAYUHBIN )KXYPHAJ «BO3AYIITHBIIA TPAHCIIOPT»

AIR TRANSPORT

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, K. Tsamebuli
str, Thilisi, 0144, 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. 16, K. Tsamebuli str, 0144,
Thilisi, GEORGIA

DEPUTY EDITORS-IN-CHIEF
Ramil  Zukakishvili, professor, chief of quality
support service Aviation University of Georgia. 16,
K. Tsamebuli str, 0144, Thilisi, GEORGIA

Pantiko Tordia, director of LTD
“TBILAVIAMSHENI"; professor of engineering
faculty Awviation University of Georgia; 16,
K. Tsamebuli str, 0144, Thilisi, GEORGIA

Givi Tsirekidze, professor, dean of engineering
faculty Awviation University of Georgia; 16,
K. Tsamebuli str, 0144, Thilisi, GEORGIA

Givi Lobzhanidze, professor, dean of faculty of
jurisprudence Aviation University of Georgia; 16, K.
Tsamebuli str, 0144, Thilisi, GEORGIA

Avtandil Apkhaidze, professor of department of
general education and general technician disciplines
Aviation University of Georgia; 16, K. Tsamebuli str,
0144, Thilisi, GEORGIA

Seit  Bliadze, professor of engineering faculty
Aviation University of Georgia;
16, K. Tsamebuli str, 0144, Thilisi, GEORGIA

Emzar Barbakadze - Deputy Rector of Aviation
University of Georgia. 16, K.Tsamebuli str,
0144, Thilisi, 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 Z. Kandelaki 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.

EXECUTIVE COUNCIL OF COMMITTEE

Chairman: Professor S. Tepnadze,
Georgia.

Vice-chairman: Professor R. Zukakishvili,

Georgia.

Professor G.Imedashvili,

Georgia.

Professor R. Zukakishvili,

Georgia.

Professor N. Dumbadze.

Georgia.

Secretary:

Councillors:


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

INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/IHbBI HAYYHBIN )KYPHAJI «BO3AYIHBIU TPAHCIIOPT»

LOIM0SIMAOLM LO3ICHNIAM TIMbOR(O  LKLd3SIAH() BASELIMOB0»

BO3JYIIHBIM TPAHCIOPT

YYPEJIUTEJIb
ABuanuoHHbli yHuBepcurer I'py3un

I'JIABHBIN PEJAKTOP

C.A.Tennanse, npodeccop; AKaIeMHUK HHKXCHEPHOI
akageMuun ['py3sunm © MeXIyHapoOHOH akaJaeMuu
tpancropta; Unen Hpro-Mopkckoii akajgemMun Hayk;
Pextop ABnanmoHHoro yHusepcureta I'py3un. I'pysus,
Tounucu, 0144, np. K. llamebymu Nel6 Ten. +(99532)
2773138 Ten/paxc +(99532) 2776572
tau_tbilisi@hotmail.com; mail@ssu.edu.ge.
MEPBbII 3AMECTUTEJIb I'JI. PETAKTOPA

QJI-Imo4dra:

A.N.Beranenu, mpodeccop
(axyspreTa, MOYETHBINH TOKTOP CIY>KOBI OOecredeHus
KauecTBa ABHAllMOHHOTO  yHHBepcutTera ['py3uy;
Towmcu 0144, ip. K. Iamebymu Nel6.

HHXXEeHEePHOI'0

3AMECTUTEJIU I'NTABHOI'O PEJAKTOPA
P.A. 3ykakumBuin, mpogeccop, Ha9aIbHUK CITYKOBI
obecrieueHns1 KauecTBa ABHAIIMOHHOTO YHHBEPCHUTETa
I'py3um; Tomwmmcu 0144, np. K. HameOymu Nel6.

I.LI. Topausa, mupextop O.0.0. «TOnnaBuammeHm,
npodeccop umKeHepHOro ¢axk-Ta  ABHALMOHHOTO

yHuBepcuteta  I'pysum;  Toummen 0144,  mp.
K. [HameOymu Nel6.

I'.'T". Iupexunsze, mnpodeccop, JEKaH HHKEHEPHOTO
(hakynpTeTa ABHAIMOHHOTO YHHBEpcHTeTa [ 'py3uu,
Towmcu 0144, p. K.IlameOymm Nel6.

r.umi. Jlo6:xxanupse, npodeccop, JIeKaH
IOPUANYECKOTO (akymnpreTa ABHMAIMOHHOTO
YHHUBEpCHUTETA I'py3uy; Towmcn 0144,
mp. K. [HameOymm Nel6.

A.A. Anxauase, npodeccop JienapTaMeHTa
001eo0pa3zoBaTENbLHBIX u 00IIETEXHUIECKUX
JUCLUMIUIMH ABHMallMOHHOIO yHHMBepcureTa I'pysuy,
Towumucu 0144, mp. K. [lameOynu Nel6.

C.I'. bamnanze, npodeccop HHXeHEPHOTO (aKyJbTeTa
ABuanmonnoro yausepcurera I'pysun; Towmucn 0144,
np. K. [lameOymu Nel6.

9.2.bap6akanze, 3amecTHTeNb Pekropa
ABmnaronHoro yauBepcureTa I'py3un, Tommmcu 0144,
np,K.I{ameOymu Nel6

HAYYHO-PEJAKIIMUOHHASA KOJIJIET' A

Hpodeccop A.U.beraneaun. TBUJIIMCU.I'PY3USL.
Ipodeccop B.H.Koopun. XAPEKOB.YKPANHA.
Hpodeccop I1.II. Topausa. TBUJIIMCU.TPY3USI.
IIpodeccop A.A. Aymobanze. TBIJIMCU.I'PY3USI.
IMpodeccop B.I'.Ilunenxko. MOCKBA.POCCH 1.
IIpodeccop H.U. Aymbanze. TEMJIMCU.I'PY3US.
Mpodeccop 3.11. Kannenaxu. TBUJIIMCU.I'PY3USIL.
Ipodeccop A.A.Benxanze. TEBUJIMCU.I'PY3UA.
Hpodeccop C.H. Xowrrapus. TBUJIMCU.I'PY3USIL.
Hpodeccop A.B.JaBuranze. TBUJIMCU.I'PY3USL.
Hpodeccop B.B. 3yoxos. MOCKBA.POCCHUAL.
Hpodeccop H.®.Imurpuuenko. KUEB.YKPANHA.
Hpodeccop P.I'. Koran. TBUJIIMCU.T'PY3USL.

HcnoaHuTEeNbLHBIA COBET KOMUTETA

[Ipencenatens:  IIpodeccop C.A. Temnan3se,
I'py3us.

3am.npeacenatens: [Ipogeccop P.U. 3ykakumBuiiu,
I'py3us.

Cekperaps. Hpodeccop I'.Il. UmenamBuiu,
I'py3us.

UiieHsl coBera: Hpodeccop P.U. 3ykakumsuin,
I'py3us.
pogeccop H.U. Aymbanse.
I'py3us

OtBercTBeHHbIH cekperaps M.I'.Kanannanze


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

INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/JIHBIM HAYUHBIN X)KYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

LSIH0)SIMAHOL() LSFIGHNIO (M) JIHBOR(O  LKbO3SIOM) BAS6LIMOB0»

Contents
D. Vepkhvadze, Using the expert systems in civil aviation..........cccccovvvvveeeeeiiinnnnnen. 10
D. Vepkhvadze, M. Ediberidze, Expert systems.......ccccovceveieieieiienieiieineeee e 19
T. Kapanadze, ATsintsadze, Qusioptional diagram of management.............cccccee..... 32

T. Kapanadze, ATsintsadze, Determination of the parameters for generalized

model of the complicated techno-dynamical systems in case of system

(o [Tolo) g Yo Yo 11 T o VO PP 39
G. Tsirekidze, A. Gordeziani, G. Gordeziani, Technology of production articles

from exploSioN-Proof AllOYS.........eciece e 48
0.Mikadze, N. Maisuradze, A. Gordeziani, G. Mikadze, R. Zekalashvili

G. Rtveliashvili, High temperature interaction of chromium with air

COMPONENTS ... ittt ettt et ee e st ee s st ee s st e e s re e sse e teesaneeaeaseassneeessateaeennasseeeeennnnnssenennnn 56
V. Kakabadze, Determination of the air transports

COMPELITIVENESS |EVEL...uceeeeeeieecee ettt ettt et e e e e e e e e e s 63
I. Sukhitashvili, M. Sukhitashvili, Research of the world booking

and air transportation sales systems and perspectives of their

FULUIE dEVEIOPMENT... ..ottt ettt te b e te st e e sbe e s re s e s ab e eeeens 70
I. Sukhitashvili, S. Papashvili, the importance of benchmarking for the efficient
development of national air carriers of GEOrgia.......cceeeceveeeevrveciiese e 83
Z. Kandelaki, S. Papashvili, Cargo transportation marketing......c..cccocevvvvrvrrrrrrnnnnene. 100

N. Dumbadze, A. Noniadze, N. Khuchua, Major factors influencing

on volume and distribution of passenger transportation between

railway and air transport Of GEOIZia.......ccceeceeeieeve et e 112
E. Danilova, V. Novak, Problem of micromanagement in the activity of modern

2T =T o 1YL OO PPPPTPPR PP 121
R. Zukakishvili, A. Betaneli, Outstanding American

aircraft designer with the Georgian Nationally........cccoereeeiecieee e, 129
R. Zukakishvili, A. Betaneli, GiorgiBeriev (Beriashvili)

Outstanding Soviet Aviation Designer, Genius of the naval aviation........................ 142
G. Tsirekidze, R. Chagunava, Information on metals in old treaties



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/JIHBIM HAYUHBIN X)KYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

LSIH0)SIMAHOL() LSFIGHNIO (M) JIHBOR(O  LKbO3SIOM) BAS6LIMOB0»

(o) D ol =T N AU oV CT=To] ¢ = - T TP URUPP R 158

COOEPXAHUE

JI.A. Benxsanze. O [IPUMEHEHN SKCITEPTHBIX CUCTEM B I'PAXJIAHCKOI
PN 2] 2 N 1 1 1 OO PO T TR 10

J.A. Benxsaaze, M.P. quéepunze. DKCIIEPTHBIE CUCTEMBDBL...........cccooiiiiiiiiiiiinnn, 19

T.B. Kanananse, A.B. Huananze. KBA3MOIITUMAJIbHBIE CXEMBI YIIPABJIEHUA

T.B. Kanananze, A.B. llmunagze. Ob OJHOM IIOAXOAE OITPEAEJIEHUA [TAPAMETPOB
OYHKIIMOHUPOBAHUA U OBOBIIEHHOM MOJIEJIN IIPU JEKOMITO3UILINN
CJIOXKHBIX TEXHOAMHAMUYECKUX CUCTEM......cciiiiiiiiiiieiiie e 39

I''T. Hupexunze, A.I'. I'opaesuanu, I''A. T'opaesmanu. TEXHOJIOTUSA TIOJIYUEHUA
I/I3Z[EJH/II71 N3 B3PBIBOBE3OITACHBIX CITIIABOB........coooiiii 48

O.1. Mmuxanze, H.U. Maiicypanze, A.I'. I'opae3snanu, I'.O. Mukanze, P.K. 3exannmsuiu,
I.B. Preemameuan . BLICOKOTEMITEPATYPHOE B3AUMOJIEMCTBUE XPOMA C
KOMITOHEHTAMMU BO3IITY XAttt nne e 56

B.B. Kaka6an3e. OINPEAEJIEHUE YPOBHAA KOHKYPEHTOCITIOCOBHOCTH
BO3JIVIIHOTI'O TPAHCTIOPTAL ..ottt s 63

10.B. Cyxwramsuiau, M.IO. Cyxuramsmwim. HNCCIIEJOBAHUE MHMWPOBLBIX CHUCTEM
BPOHUPOBAHUA N IMTPOJAXU ABUAIIEPEBO3OK U IIEPCIIEKTHUBbI nx
PABBIITHISL. ..ot e 70

10.B. CyxutamBuiau, C.J. Nanamsuan, SHAYEHUE ABUAITMOHHOI'O BEHUMAPKHWHI'A
JUIA OODEKTHUBHOI'O PA3BUTHUA HAIIMOHAJIBHBIX ABUAKOMITAHUI



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/JIHBIM HAYUHBIN X)KYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

LSIH0)SIMAHOL() LSFIGHNIO (M) JIHBOR(O  LKbO3SIOM) BAS6LIMOB0»

H.U. Jymo6an3ze, A.B. Hounangsze, H.H. Xyyya. OCHOBHLIE ®AKTOPbLI, BJIMAIOIIUE HA
OBBbEM 141 PACIIPEAEJIEHUE IMTACCAXHNPCKHUX I[TEPEBO30K MEXIY
XKEJIESHOAOPOXXHBIM U BO3JYIUIHBIM TPAHCITOPTAMU I'PY3UMU........ccevviiiiiie 112

E.N.Jannnosa, B.A. HoBak, [IPOBJIEMA MHUKPOMEHEJ/DKMEHTA B JAEATEJIBHOCTU

COBPEMEHHBIX HPEJIITPHISITIII.........cooeeeeeeeeeeeeeeeeeeeeeeeee e 121
P.M. 3ykakmmeman, A.M. Berameim . BBIJJAIOIUNCSA AMEPUKAHCKUIA
ABUAKOHCTPYKTOP ITO HALIMOHAJIBHOCTU TPY3UH.........ooooooeeeeeeverieereeerereene, 129

P.M. 3ykakumeuan, AM. Beraneim. I'M. BEPUEB (BEPMAIIBUWJIN) BBIJAIOIANCS
COBETCKHUI ABHUAKOHCTPVYKTOP, TEHU MOPCKOM
ABUIALIMTL ...ttt ee e e e e ee et s s e eeeeeeeeseesessnenseneseenaees 142

I'.I'. Hupexnaze, P.B. YarynaBa. CBEJIEHA O METAJUIAX B JAPEBHEI'PY3MHCKOM
TPAKTATE XIBEKA. ...ttt ettt 158



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/JIHBIM HAYUHBIN X)KYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

LSIH0)SIMAHOL() LSFIGHNIO (M) JIHBOR(O  LKbO3SIOM) BAS6LIMOB0»

‘dobss@lo
©. 398b35dg, Lodmdomsdm sgosiEosdo gJldg@Bgeo LobEgdgdol odmygbgdols
DIUO Bttt ssssssss s sas AR AR 10
©. 39863539, 3.9008900g, 9JU3gOGYE0 BOBEJIGO0crriiimirerrssrrrrrrsssnreneersssssseessssmssssss s 19
0. 353563dg, o. (306(35dg, doOMzgols 335b0M3EG0o@ A0 1JG3GE0.ccmmimvvirerrirrirrirrirrririrririrsiinnns 32

. 353565dg, o. 306(35dg, OMyYmo @gdbmobsdogzydo LoliEgdgdol gybjiombody-
b0l 25bbmpsmgdygmo Jmwgaol 3s@sdgBMgools goblsobwgds, Lol gdol
©93MI3MOBOG00L FJINIBGGFO DOttt 39

3 (30033093, o am@EYHb0s6o, @. yeAEIbosS6o, sggnJgdoglogdmnbe
‘d9650b6mdgd0Loa5b b53900Mb0L J0@GEOL B GJbOIEIMYOS umiriiirrrrrrrrisrrsrssssssssssssssssssssssssssssssssssssssens 48

©. dogsdg, 6. dsoby@sdg, S. ym@dE bosbo, §. dodsdg, &. bgJsewsBgoma, .
Ongge0s5dgogno, JOHmIols ©s Jogdols 3md3mbgbBgdols domsm A gddg@s@yd o
G OVO GO0 JDGEOGOD.vrvvvvrvvversesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssossssssssssssssssssssssssoses 56

3 30300099, Ladsg®m FA@obl3m®Eol 3mbiy®9bGybo®osbmdols wmbols
OB LS DGOSR RSB R s 63

0. bgbo@dodgoao, 3. Lyybododgoao, SgosysEoggobo-gosbowggdol oxsgdbols
> @go0bsizools dbmgmom Lol gdgdol sbogobo s domo gobgomsmgdols
BIOUBGJBOGID0rrrrrvrrvrrrrsrrmmssnsssssssessssssssssssssmssssssssss s sssssssssssssisss s ssssssssmmsss s s ssssssmssns s sssssssens 70

0. bgbodsTdgoao, . 3535Tgoao, Losgoszom d9hdsd gobyols 36odgbganmds
Lodo@mgganml boEombs@ma®o 3003033560900l 95393 9®0
BODGOMISM GEOBS0VGO B rrrriiierereeess e sssssse s ssssss s s sssa s nrnes 83

. gobpgmogo, L. 3535Tgogo, Lodgo@mnm s300505boggdol o6 39B06Y0. . 100



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/JIHBIM HAYUHBIN X)KYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

LSIH0)SIMAHOL() LSFIGHNIO (M) JIHBOR(O  LKbO3SIOM) BAS6LIMOB0»

b.©09ddsdyg, 5. bmbosdg, b. bagdas, Lodo@mggamml Lo®jobogbm ©s Ladsg®m
A®bL3MAR YL e@ols Lodybogdm gowseygebgdols dmEgemdols s
2o5bsfoegdsbyg ImJdgeo doM00MSE0 BOJBMM GO0 nirrierrerrrrieresesssssssssssssssssmsmsmssmssssssmssassnsnns 112

9- bognmgs, 3. 5(!)3030, dog®™mmdgbgxdgbBHol 3Omdangds mobsdg®mgy
O O L Yo T oY T T Lo 121

@. by3530Tg0a0, . 2);]0)053520, Jodmygamo gomgbgdols yodmhgbogno sdg@ozgeo
SG0S GOIB BB DY )0V 0 rrirrrrrrrrrrrirssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsossessesessssssssssssssssssssssssssssssssssssssssees 129

@. byg530Tg0a0, o. dgmebgano, yomdyo dgMoggo (dgMosdgomo) asdmbgbogro
Loddmms 530530bLEOYJHMM0, Lobmgom 53053001 296000, 142

3 30093093, @. hoga7bogs, (36mdgdo dg@omgdols dglsbgd XI L. dggenJo@mgen
(?)ﬁod(?)o@)(ao ........................................................................................................................................... 158




INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/JIHBIM HAYUHBIN X)KYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

LSIH0)SIMAHOL() LSFIGHNIO (M) JIHBOR(O  LKbO3SIOM) BAS6LIMOB0»

HckyccTBeHHBINH HHTELIEKT

O npuMeHeHUN IKCHEPTHBIX CUCTEM B IPAKIAHCKON AaBHAIIUU

JLA. Benxsajse

(ABnanuonublii ynuepcurtet I'py3un, np.Keresan LHamedyau 16, Tounucu, 0144, I'py3us)

Pe3rome:

Ilpuseden ananuz paszeumusi nepeoco U 6mopo20 NOKOAEHUU IKCHEePMHbIX
cucmem. IloouepkHyma 603MOMCHOCMb UCNONBb308AHUA 8 IKCNEPMHBIX CUCTEMAX
8MOPO20 NOKOJNEHUS IBPUCINUYECKO20 KOMNOHEHmMA U UMUMAYUOHHBIX MoOoenel,
ABNAIOWUXCS UX OCHOBHBIM OMAUYUEM, KAK 2UOPUOHBIX CUCMEM, Om IKCHEPMHbBIX
cucmem nepgozco nokoaeHus. OmmeueHvl npeumywecmea makux (SUOPUOHBIX)
cucmem, Kak — OUHAMUYECKUX CUCEM  PealbHO20 6peMeHU, N0 CPABHEHUIO CO
cmamuyeckuMuy 3KCNePMHbIMU CUCTNEMAMU NEePBO20 NOKONEHUSL.
llokaszana Heobxooumocms nepexooa Ha paspabomKy  IKCHEPMHLIX CUCTEM
mpemve2o0 NOKONEeHUs, KAaK UHMEeNNeKmMYalbHblX UHMePUPOBAHHbIX KOMNIEKCO8

MOOenUpoBaHus Ha OCHOBe CO30aHUsl cucmem 0OpPabOmMKU pacnpeoesienHblX 3HAHUL U

10
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MYJIbMUACEHNHBIX CUCMEM. Paccmompeﬂa demanbHas xapakmepucmuka HaA3HaA4eHusl
Kaotcoo2o u3 cocmasiArnuux KOMNOHEHRN06 maxoti nepcnekmueﬂod cucmemal.
PaCCMompeHa BO3MOIANCHOCMb 6H€0p€H1/l}Z NepCcneKmuerblx 9KCNepniHsvlx

cucmem Ha COBPEMEHRHbIX camoiemax epaofcdaﬂacoﬁ asuayuu. Hpe()ﬂO.?iC‘eHO,

BKIIOYEHUe cucmemvl UHGOPMAYUOHHOU NOOOEPIHCKU NPUHAMUSL  PeUeHUs], KaK
9KCHEPMHOU  CUCeMbl, 6 CHMPYKMYPHYIO cXxemy OOpmoeou UHDOPMAYUOHHO-
ynpasaaoweln cCucmemvl camoiemd.
Taxowce Paccmompenul cneyughuueckue mpebosarnus, npedvseisemvle K 6HO8b
cozoasaemvim IC, 8 cocmage 6OPMOBLIX A8MOMAMUIUPOBAHHBIX CUCTEM YRPAGIEHUS U

0aHbl HEKOMopbvle PeKOMEHOAYUU OJisl UX PeuleHUs.

KarwueBble cioBa: QKCI’lepn’IHClﬂ cucmema nepeoco NOKOJNEHUA, IKCNEpmMHAsl cucmema enopoco

NOKOJIERHUA, IKCNEPMHAs cucmema mpenveco NOKOJNERUA, NEPCNEKMUBHAA

*IIpogeccop

IKCNEePMHAsL CUCmeMd, N02UHeCKUll 8bl600, OJOK AHAIU3A, CMPYKMYPHAL CXemd, NOIb3068AmeIb,
010K Ouanoea, bopmosas UHGOPMAYUOHHO-YRPABTAIOWAS. CUCTIEMA CAMOIemd.

1.BBenenue

OkcneptHble cucteMbl (DC) mpencTaBisioT co0oil 0AHO M3 HamboJee 3HAYUTEITbHBIX
MPaKTUYECKUX JOCTHKEHUM B 0071aCTH UCKyCCTBEHHOTO MHTEeuiekTa (MN).

B Havasie BocbMHIECATHIX T'OJIOB MPOILIOro BeKa B HccaenoBanusax no MU cpopmuposanoch
CaMOCTOSITENIbHOE ~ HANpaBJiCHUE, TOJYYMBIIEe Ha3BaHHUE «IKCIEPTHbIE cuUcTeMbl». Llenb
uccnenoBanuii mo 9C cocTOUT B pa3pabOTKe MpOrpaMM, KOTOpbIE TPU PELICHUH 331a4, TPYAHbIX
JUIS DKCIepTa-ueioBeKa, MOJy4yaroT pe3yJbTaThl, HE YCTYMAIOUIUEe MO0 KayecTBY U 3(PPEKTUBHOCTH

pEIICHUAM, ITOJIYYACMBIM SKCIIEPTOM.

11
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Ho cerogusmHero aHa uctopus pazButus OC HacuuThiBaeT jJBa mnokosienuss OC. B
HacTosIlliee BpEeMs BEAETCs IICJICHANpPABIICHHAsT WHTEHCHMBHas paboTa g  OCYIICCTBICHHS

pa3pabotku IC TpeThero nmokoieHus (Tak Ha3biBaeMble JC HOBOTO IMMOKOJICHHUS).

2.0cHOBHAA YACTh

OC mnepBoro mnokoneHus (1985-1996rr.) mpeactaBisiain co0OM CUCTEMBI C HMHTEIEKTOM
MIACCUBHOI'0 aCCHCTEHTA IO0JIb30BaTElIsl: OHU PACIIOyiarajlid TOJIbKO TEMHU 3HAHUSIMHU, KOTOPbIE ObLIH
MOJTyYEHBI OT IKCIEPTOB, MepepadoTaHbl «MHKEHEpaMH 3HAHUI» U BBeACHBI B 0a3ze 3Hanuii (b3) B
ynoonom ans 9BM Buze. DC 3TOro nokosieHus1, NOJyYUBIINE MPAKTUIECKOE UCIIOJIb30BaHUE, OBLIH
CTaTMYECKUMH, T.€. CUCTeMaMH B KOTOpbIX b3 M naHHBIE HE W3MEHSUTUCH BO BPEMEHU U B HUX HE
YUUTBHIBAINCH U3MEHEHHUS OKPYXKAIOIIET0 MUpa, IPOUCXO/SIIUE 32 BPEMsI pEIICHU 3a/1a4H.

OC Broporo mnokosieHus-3to (1996-2007) nuHaMu4ecKue CHUCTEMBbl PEabHOTO BPEMEHHU,
obOecrnieunBamoIue paboTy B pPEXHUME PEalbHOTO BPEMEHU, C HEMPEpPBIBHBIM IEPEOCMBICICHUEM
nocrynaronux AaHHpiX. Crnenupuyeckue TpedoBanus, npeabsBiasieMbie K 9C BTOPOro MOKOJICHUS,
MPUBEIU K TOMY, YTO HMX apXUTEKTypa OTIWYAETCS OT apPXUTEKTYpbl CTaTHUYECKHX CHUCTeM. B
apxutektypy OC BTOpOrO TIOKOJEHUSI OBUIM BBEACHBI HOBBIE KOMIIOHEHTHI-TIOJICUCTEMBI
MOJICTTUPOBAHUSl BHEIIHETO MHpA, CBSI3U C BHEUIHUM OKPYXEHUEM (OCYIIECTBISIEMbIM dYepes
CUCTeMY JaTYUKOB M KOHTPOJUIEPOB), yuyeTa BPEMEHHOU JIOTUKH 00pabaThIBA€MbIX COOBITUN. DTH
cucTteMbl 001aalT 0oJiee yIOOHBIMU CpEeACTBAMU B3auMoeicTBUs. OHM cTalu «aKTUBHBIMUY» OC,
UTPAIOLIMMH  POJIb AKTHBHOTO IOMOIIHHMKA TMOJb30BaTeNsi (MAPTHEPCKUE CHUCTEMbI) WU
HCIIOJIHUTEJIBHOTO MEXaHW3Ma B aBTOMATHU3MPOBAaHHBIX CHCTEMax YyMpaBlieHUs (yHpaBieHYECKHE
9C)

OcHoBHbIM oTinuueM DC BTOporo mnokojeHuss oT DC mNepBOro MOKOJEHUS SBISETCS
WHTETPUPOBAHHOCTh. Ha ocHOBe OOBEAWHEHUS C TPATUIMOHHBIMH  HMH(POPMAIMOHHBIMHU
TEXHOJIOTHSIMA OHU CTald THOPHAHBIMA CHCTEMaMH (MHTEJUICKTYyaJIbHBIMA  KOMIUIEKCAMHU
MOJEJIMPOBAHNS ), BKIIOUYAIOIIUMH SBPUCTUUECKUN KOMIUIEKC UMUTAIIMOHHBIX MOJIENel (pacueTHbie
METOJIMKH, CTATHCTUYCCKUN aHallu3, MaTeMaTUYecKue Mojenu, 0a3pl JaHHBIX). DTO 3HAYUTEIHHO

pacCIIUPUIIO UX BO3MOKHOCTH.
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OC BTOPOro MOKOJIEHUS NMPUMEHSAIOTCS JUIsl PELCHMs CIEAYIOUIMX 3a/J1a4: MOHUTOpPUHIA B
peasbHOM MacuTabe BpPEMEHM, CHCTEM YIPaBICHHUS BEPXHErOo YPOBHs, CHUCTEM OOHApyXEHMs
HEUCIPABHOCTEH, TUarHOCTUKY, CUCTEM IIPOEKTUPOBAHUS, ONITUMU3ALINHU U T.[.

B Hame Bpems mpoucxomuT mepexon K paspaborke M npumeHeHnto OC TpeThero
nokojienus- (2007-2011) uHTEUIEKTyalbHBIM HHTETPUPOBAHHBIM KOMILICKCAM MOJCITHPOBAHMS.
I'maBHBI CMBICT UX CO3J@aHMs 3aKJIKOYaeTcsl B TOM, 4TO Takue nepcrnekTuBHble OC IOIKHBI
OCYIIECTBIISTh MEPEXO0]T OT MHANBUAYAIBHBIX, aBTOHOMHBIX CHUCTEM K pacrpenesieHHONH o0paboTke
nHbOpMaKU U pa3paboTKe MyJIbTHATeHTHBIX HH(popMannoHHbIX cucteM (UC).

I'maBHOI 0coOeHHOCTBIO NepcreKTUBHBIX DC SABISIETCS UX paclpe/leIeHHOCTh, o0ecrieueHne
00pabOTKM M IPUMEHEHUsI paclipe/leIeHHbIX 3HAaHUH.

[lepcnektuBHble DC NOMKHBI 00ecrieunBaTh 00pabOTKY CMBICIOB, @ HE TOJBKO 3HAHUU U
JaHHBIX. OTH CHUCTEMbl MOTYT AaHAJIU3UPOBATh (Ppa3bl €CTECTBEHHOI'O S3bIKa U CTPOMTH
COOTBETCTBYIOLIME MX CEMAHTUYECKOMY COJAEP)KaHUIO ceTeBble CTPYKTYpbl. DC CTaHOBUTCS
CIOCOOHOM TOHMMAaThb CMBICH COOOIIEHUH, (OpMUPYEMBbIX B €CTeCTBEHHOM Qopme, u
CHUHTE3UpOBaTh (pa3bl, OTHOCALIMXCA K JaHHOW mpobnemHoit obmactu (I10). ng stux uenei
aKTyaJlbHOM 3ajjauell CTaHOBUTCS pa3pabOTKa CHUCTEM pPaclO3HAaBaHUS YNPABIEHUYECKUX CHUTYyallUi.
Baxnas ee 0coOOGHHOCTb 3aK/IIOYaeTCs B TOM, YTO pe3yJbTaT paclo3HaBaHUs JOJDKEH OTpa)xkaTb
CMBICII CUTYalluu, KOTOPbII B Hee BKJIAJbIBAIOT MOJIb30BATENN, SKCIEPTHl U JIMLA MPUHUMAOLINE
pemienusa. Ilo MHeHuIo aBTOpa [UIsl pelIeHHs JaHHOW NpoOJeMbl MOJArOTOBJIEHA XOpOLIas
TeopeThueckass W TmpakThueckas O6a3za B oOmactu MU w HakomieHbI OMNBIT CO3/aHUS H
ucnoib3oBanus IC U, B TOM YKCIIe, U3BICUEHHS CMBICIIOBONM HH(POPMALIUU B MHTEPHETE.

IlepcniektnBHas OC noimkHa cTpouTh MoAenb uccienyemont 110, T.e. co3naBate ee TeopHuio,
CTPOUTH MOJIENIb IOJIb30BaTeNsl (00ydyaeMoro) M Mojesb caMoi ceds, YTOObl ONTHMHU3UPOBATH
npouecc GopMUPOBAHUS MOJIETH UCCIENYeMON CUTYallul B CO3HAHUHM 00y4aeMoro.

Jlornuecknii BbIBOA NEpCHEKTUBHBIX OC  IO3BOJUT HMHUTHPOBATH YEJIOBEYECKYIO
CIOCOOHOCTh PACCYXACHUN IO aHAJOTMM M HAXOAUTh OJIM30CTh aHAIM3HPYEMOW M 3TATOHHON
CUTyaluu (C moMolIbio Habopa yxe HCClIeyeMbIX CUTyalluid, XpaHsmuxcs B namsatu 9BM). Takoi
MIPUEM TI03BOJISIET CYIIECTBEHHO YCKOPUTBH IMPOLIECC JIOTUYECKOTO BBIBOJA, OCOOEHHO B OOJIBIINX

0a3zax 3HaHUM.
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bnok aHanm3a JaHHBIX CO3/1aBaEéMbIX CHUCTEM JOJDKEH oOecrieuyuBaTh 00pabOTKY OOJBIIMX
MacCUBOB Pa3HOTHMIIHBIX JIaHHBIX, IIPEJCTABICHHBIX B TpPUALE «OOBEKT-CBOWCTBO-BPEMSI».
[TporpammMbl pacno3HaBaHusl B Ipoliecce 00ydeHHs JTOJDKHBI 00HApY>KUBATh 3aKOHOMEPHBIE CBS3H
MEX/1Yy ONMCHIBAIOIIMMU M IIEJIEBBIMM XapaKTePUCTUKaMM OOBEKTOB U MCIIONb30BaTh 3TH
3aKOHOMEPHOCTH B IIpOLiEcCE paclo3HaBaHUS HOBBIX 00bEKTOB. IlepcrextuBHble DC NOKHBI
UMETh CPEJICTBA ABTOMATUYECKOH MOAEPKKU U 1aXKe YJIyULIeHUs1 CBOUX pabO4YMX XapaKTEPUCTUK B
XO0JIe IKCIUTyaTallud M IOJACPKaHUS IOMEOCTaTHYECKOro cocTosiHusA. IIporpammsel romeocrara
OTIPENIeNIAIOT  PabOTOCIOCOOHOCTh  CHCTEMBI, OOHApy)XHBAalOT HOBBIE 3aKOHOMEPHOCTH U
UHIULMPYIOT CBEIEHUS AJIS II0JIb30BaTEs.

B nepcnextuBHbix OC NOJKHBI NpUMEHATHCS: MeToAsl MM i 1moJIHOTO M aneKBaTHOIO
MIPEJCTaBICHNS SKCIIEPTHBIX 3HAHHUN O MPOIIeccax Ha OCHOBE pacIpelesieHHOW 00paboTKH 3HAHUH,
rpaduyeckuii 00ObEKTHO-OPUEHTUPOBAHHBIN S3bIK Ul ONUCAHUS MOJENENd U MPOEKTOB, CPEICTBA
aHUMAalM1 1 UMUTALIMOHHOTO MOJEIMPOBAHUS UCCIIEYEMBIX ITPOLIECCOB.

BosmoxHnas ctpykrypa nepcnektusHoil OC npuseseHa Ha puc. 1.

Takum  o6pa3om, mnepcrektuBHas OC  mpeAcTaBiasieT Cco00M  MHTErpUpPOBAHHOE
UHTEJJIEKTyaJIbHOE CpeACTBO ¢ rpaduueckoil cpenod uisi  pa3pabOTKH, BHEIPEHUS U
COIIPOBOXKICHMS B IIIMPOKOM JUAIa30HE YCIOBUM.

[IpuMeHEeHHE OKCIEPTHBIX CHCTEM Ha BO3AYWIHBIX CyAaX TIpaXJAaHCKOW aBHallUMd B
HacTosiiee BpeMsl SBISETCS BEChbMa aKTyalbHOM 3ajadeil. B CBA3M C ATUM MOXHO OTMETHUTH
cienytouiee. Eciau B BO3AYIIHBIX cyJax TIpaXAaHCKUN aBUAIlMM HOBOTO MOKOJIEHUs OOpTOBas
MH(OPMAIIOHHO-YIIPABJIsIOIIas CHUCTeMa COBMECTHO C OOpPTOBOM LM(POBONM BBIUMCINUTEIBHON
MamuHo# o6pabotku nHpopmaruu (BLIBM1) u BLIBM ymnpasnenus (BLIBM2) Oyner conepxatb
cucreMy MHPOpPMaLMOHHON moanepxku npussatus pemenuit (CUIIIIP), To Torma skunax Oyzaer
o0ecrnedeH pa3bsACHUTENbHON UM PEKOMEHaTeNbHON HH(pOopMaIieil Ipyu BO3SHUKHOBEHUH OCOObBIX

CUTYallUil B TIOJIETE.

BNOK paccy>XAaeHuii No aHaNorum

bnok aHanusa bnok B3aumocsaA3un bnok NHTepdeiic c
3HaHUMN C BHEWHUM mopaennpoBaH- Mogaenb KOHTYpOM
MUPOM ua nonb3oBaTes ynpasneHusa
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Peanuzanus nogoousix CUIIIIP, Bo3MokHa B TIEpBYIO o4epens ¢ momomibio IC, KOTophIe ¢
MPUMEHEHUEM JIOTUKO-JIMHIBUCTHUYECKUX MOJENIeH M cooTBeTcTByrommMX cpeacts MU ycnemiHo
OyIyT CTIPaBIATHCS C MOCTABIEHHOM 3a/1a4ueil.

CTpykTypHas cxema caMOJETHOH OOpTOBON HH(OPMAIIMOHHO-YIPABIAIOMIEH CHCTEMBI C
npumenenneM CUIIIIP npeacraBieHa Ha puc.2, KOTopass KpOMe yKa3aHHOM CHCTEMbI U OOPTOBBIX
uuppoBbix BbruncauTenbHbix MamuH (BLIBMI1, BIIBM2), eme Bkiatoyaer B ceOs: JaT4UKU
nosieTHoi nHpopmanuu, nyasTel, CPIIN (cuctema peructparuu nosietnoil uapopmarmn) CAVII
(cucreMa aBTOMATMYECKOIO YIPABIEHUS TMOJETOM). B 3TOH CTpyKTypHOH cXeMe caMoJIeT

paccMaTpruBaCTCA KaK 00BEKT YIIpaBJICHUA.
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Puc.2. CTpyKTypHasa cxema caMoJIeTHOI 0OpTOBOii HH(pOpMALIMOHHO-
YIPaBJIAIOLIEH CHCTEMBI

K mHacrosimemy BpeMEHH YacTHYHO JOCTHTHYT ONpEIENCHHBIN yclexX Mo pa3padoTke
MOJIICP>KUBAIONINX M COBETYIOMMX JC, TOMOTAIOMINX KUKy MPUHATH MPABUIIBHOE PEIICHHE MTPH
YIIpaBJIEHUH CaMOJIETOM B OCOOBIX CUTYyallUsX IOJieTa. ITO, B OCHOBHOM BO3MOXKHO JIOCTUTHYTb C
CUMOHMO030M-COBOKYITHOCTBIO JBYX ITOPUTMOB-AJITOPUTMOB O60pPTOBBIX U(PPOBBIX
BbluMCIUTENbHbIX MamuH (BIIBM-anroputmsl) u anropuTMoB jAesTenbHOCTH skunaxa (A/lD).
Takast COBOKYIMHOCTb ceifuac Ha3bIBaeTCs «OOPTOBBIM UHTEIIIEKTOM

B mHacrosimee Bpems ompeenwiach ONpeseNieHHas TpyIna HHTEIIEKTYaIbHbIX CHCTEM
JIeTaTeNIbHBIX alnlapaToB, BKIOYarolas B cedbe 6oproBsle onepatuBHoO-coBeTyonme DC (BOCIC)

tunoBeix cutyaiuii (TC) monera 1 3C GOPTOBBIX U3MEPUTEIBHBIX M UCIIOJHUTEIBHBIX YCTPOICTB
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(BUNY). BOCOC mnpu3BaHbl ONEpaTUBHO BBIPAOATHIBATH PEKOMEHIAIIMN SKHUIAXKY MO PEIICHUIO
Bo3HuKawmux B Tekymieir TC mpobiaem. BUNY obecnieunBaeT MakCMMaIbHO IOJHOE MOJyYEHHUE,
HEOO0X0AMMOW B JIaHHBI MOMEHT, HH(OpPMAIMK O BHENIHEH OOCTaHOBKE M COCTOSHUI OOPTOBOMA
anmnapatypsl . BUNY pabotaer B TecHoM B3aumozeiictsuu ¢ BOCOC.

Uro kacaerca MNpUMEHEHHs]  ylpaBieHUeckux auHamudeckux OIC,  OGOpPTOBBIX
aBTOMATU3MPOBAaHHBIX cucTeMax ympasieHus (ACY) nmomkHa OBITH NpeaycMOTpeHa o0paboTka
KOMILIEKCAa B3aMMOYBSI3aHHBIX 3a/1a4 M MOTOKOB MH(pOpPManuu 00padaThIBAEMBIX IPOIECCOB, a
TaK)Ke OIpejesieHa JMHAMUYecKas O0OCTaHOBKAa. OJTo moTpeldyer Oosee TIiIyOOKOH mHpopabOTKu
METOJIOJIOTUYECKUX BOIIPOCOB co3/1aHusi U mpuMeHeHus: JC.

Takue cucTembl JOKHBI OOECEUMBATh BHINIOJHEHHE BPEMEHHOTO MHTEpBaja, B TEUCHUE
koTtoporo peakuuss OC Ha BXOJHOE BO3JCHCTBUE HE NPEBBIIIACT 3aJaHHOTO 3HAYECHMUS,
OIpeEieMOro HEOOX0IUMON TOYHOCTBIO MoJenupoBaHus KOHKpeTHO ACY (Tak Ha3pIBa€MOIo
MoKazaressl IMOCTOSHHOM peanbHOro BpemeHH). Jns OGoproBeix OC peadbHOro BpPEMEHH 3Ta
MOCTOSIHHAS JIOJDKHA HAaXOJUTCS B UHTEPBAJIE MUKPO U MIJITUCEKYH[IbI, UYTO TpeOyeT ONTHUMH3AINH

noctpoeHust OC, MaKCUMaJIbHOTO y4eTa cliequ(UKHU CUCTEMBI U pelIaeMbIX B HEH 3a1a4.

BuoBp coszpmaBaemsle DC ympaBiaeHus OyZYyT CTPEMHUTHCA K IPHHIIUIY <«IIPO3PAYHOCTU
paborer». Bce oHm OyzyT THOPHAHBIMU, COYeTAIOWMMKU B cebe Kak abCOJIOTHO
IIpenoinpeneleHHble, «TI€eTEPMUIHUCTCKUE», TdK N «MHTEJIJIEKTydJIbHbIE» W HEYETKHNE JJIEMEHTBI.
Bonpumryto ponp OynyT urpatb MeTOAbl (UKCALMHM IAHHBIX-IIOCTPOEHHWE [JAaTYMKOB CAMOTO
PasHOTO BHZA M 00pabOTKa HEYEeTKUX 3HAHWM, OCHOBAaHHbIE HA WM HCIIOTh30BAaHUA HEUETKUX

MHO>XeCTB, IpIMeHeHre KOTOPBIX IIOMOXXeT PelINTh IIpobeMy HagexHocTu B OC.

3.3akiI0ueHue
Peanmzamuss  ¢yHknuit B OC Oyaymiero MOKOJIEHUS TO3BOJIUT BIUIOTHYIO MOJOHUTH K
JTOCTIKEHHUIO CUCTEMOW YPOBHSI BBICOKOKBAH(UITMpOBaHHOTO crienaniicta gaaHou [10. B menom
MOXHO TPOTHO3UPOBATh, YTO B OyAylieM co3/laHue OOJIBIIOTO CIEKTPa HHTEIUICKTYyaIbHBIX

NporpaMMHBIX CpPCACTB IO3BOJIMT SC, KaK HHTCIUICKTYAJIbHBIM CUCTEMAM Ha HYKHOM YPOBHC,
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pemars CIOoXHbIE 337adyu B KoHkpeTHOW IO u mnpuHHMATh pelieHust Aaxe B YCIOBHUAX
HEOMpeAeIEHHOCTH.
[IpemioskeHa CTpyKTypHasi cXeMa CaMOJIETHOM OOpTOBON MH(OPMALMOHHO-YIPABISIOMIEH

CHCTEMBI C IPUMEHEHUEM CUCTEMbI HH(POPMAIMOHHON MoAepKKU npuHsaTus pemennii (CUILIIIP).
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The expert systems of the first and the second generation as the analysis of the static
and dynamic expert systems are discussed in the article. The expert systems of the second
generation as the advantage of the hybrid systems compared to the first generation expert
systems is discussed. The expert systems of the third generation as the changing to the
processing of modeling intellectual integrated complexes are mentioned. The possible general
structural diagram of such perspective systems and its compound components detailed
description is offered. The possibility of introduction of the expert systems in civil aviation
planes is discussed and in such circumstances the information backing in decision making
process is offered-as the possibility of expert systems involvement in the structural diagram of

the board-management information system.
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HcKyccTBEeHHBIN HHTE/UIEKT

JKCHEpPTHbIE CHCTEMbI

JLA. Benxsan3e*, M.P. 3nn6epnme**
(ABuanuonnblii ynuepcuter I'py3uu, np.KereBan Llameoyan 16, Touaucu, 0144, I'py3us)

Pe3ome: B cmamve paccmompenvi, cmpykmypa, Kiaccugukayus u mexHoio2us pazpadomku
aKcnepmublx cucmem. Jlanvl 6a3oevie NOHAMUA U ONpedeNeHUs, CEA3aAHHblEe C
COCMABHBIMU KOMNOHEHMAMU O000OWEHHOU CMPYKmMYpbl IKCHEPMHBIX CUCMEM, UX
KAACCUDUKAyUs no paziuyHulM KpUmepusam, cxema papabomku ¢ onpeoeieHuem mex
3a0ay, Komopwvle pewlaromcs Ha Kaxcoom omane paspadbomku. Iloxazan
umepamusHulil xapakmep paspadbomxu SKCNePMHbIX CUCTEM, C NOMOWbIO  KOMOPbIX

oocmueaemcs noJjiyyeHue ux ycoeepuieHcnmeo8adHHo2o (npOMblLM/Z@HHOZO) eapuarnma.

KuroueBble ciaoBa: oxcnepmuas cucmema, 0b60bwjenHas cmpykmypd, KCnepm, UHNICEHep NO
SHAHUAM,  MexXHoNo2usi  paspabomku,  uoeHmuurayus,  KOHYenmyaiu3ayus,

Gopmanuzayus, 6aza 3HaHULL.

1.BBenenne

B HaCTOAIICE BpPEMSA HOBBIC I/IH(I)OpMaI_II/IOHHBIe TCXHOJIOTHHU, OIHPAONIUECA Ha
CUCTCMBbI HCKYCCTBCHHOT'O MHTCIIJICKTA (I/H/I), HAaYUHAOT JOMUHHUPOBATH HAJl TPAAULIMOHHBIM
IIOAXOAOM U IIOCTCIICHHO BBITCCHAKT C€TO0. N »10 €CTCCTBCHHO, IIOTOMY 4YTO 3aJaydu
MIPOEKTUPOBAHMSI, YIPABJIEHUS, MAaCCOBBIX IPOU3BOJCTB, NOTpeOIEHUH W T.A., IO
Tpe6OBaHI/I$IM BPECMCHU INICPMAHCHTHO YCJIOKHAIOTCA, a 06y‘-IaeMOCTB YCJIOBCKA MUMECT CBOH
MpeaciIbl. CJ'IC,Z[OBE[TCJ'IBHO, HCO6X0,Z[I/IMa aBTOMaTHU3anus pa60TBI CO 3HAHUAMU (3HaHI/IC-
COBOKYITHOCTh  CBEJEHUW, OOpa3yroIIMX IEJOCTHOE ONHCAaHWE, COOTBETCTBYIOIIEE

HEKOTOPOMY YPOBHIO OCBEIOMIICHHOCTH 00 OIMCBIBAEMOM BOIIPOCE, ITpeAMeETe, podiieMe 1

. IMpodeccop
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**
Accucrent- Ilpogeccop

T.71.). DxcnepTHbie cucteMbl (JC) Kak pa3 u npeaHa3HaYeHBbI JIJ1s1 KOMITBIOTEPHOT'O XpaHEeHHUS,
TUPAKUPOBAHUS U IPUMEHEHUS 3HAHUM.
[Ton »sKcrepTHOM cUCTEMOI MOHMMAETCS CHCTEMa, 0ObEIUHSIONAs BO3MOXKHOCTU
KOMIIBIOTEpA CO 3HAHUSIMU M OIBITOM 3KCIEpTa B TaKOi opme, MPU KOTOPOH CUCTEMA MOXKET
MPEJIOKUTH Pa3yMHBIM COBET HIIM OCYIIECTBUTh Pa3yMHOE PElIeHUE MTOCTaBICHHON 3a]]au B

HEKOoTopoi npenmMeTHoi obnactu (I110).

2.0000mennasi crpykrypa 9C

O606menHas ctpykrypa OC npuBeneHa Ha puc.l. CTpyKTypHbIE COCTABIISAIOIINE
UMEIOT CIIEYIOIEE TOJKOBAHUE.

Koneunwvtit nonvzosamens-cnenmanuct I10, mna koroporo mnpennazHaueHa OC.
OObIyHO ero kBanu(uUKalMs HEIOCTaTOUYHO Benuka. [loaToMy OH HyKJaeTcs B MOMOIIU
nmauaou OC.

Huorcenep no 3HaHuAM-CIICIMATUCT, OCHOBHOM 3aJadyeil KOTOPOro SABISETCA
npoektupoBanue b3 u HanonmHenue ux 3HaHuaMu 1o [1O. B mpouecce 3Toil AesITeNbHOCTH
WHXXEHEp M0 3HAHUSAM BBIOMpaeT GpopMy MpeCTaBICHHs 3HAHWI, OPTaHU3yeT MPUOOpEeTeHHE
3HAHUM U3 PA3IMYHBIX UCTOYHUKOB M OCYIIECTBISIET NEPEHOC 3HaHUM 3kcnepra B JC npu ee
MOCTPOEHHUHU.

DKkcnepm-Imo uenogek, SBISIONIMICS MPU3HAHHBIM CHEIHAIMCTOM B KOHKpPETHOU
[1O u ymeromuii sicHO 00BSICHUTH CBOU METO/IbI, IPUEMBI M CTPATETHH PEIICHUS TPOOIIEM.

Iloocucmema  00WleHuA-3TO  KOMIUIEKC IPOrpaMM, pPEATU3YIOLIMN  Auanor
nosib3oBarenst ¢ DC Kak Ha CTagud BBoJa MHQpOpMAIMM, TaK W Ha CTaAUM MOJy4YeHUs
pe3ynpTaToB B Ipouecce 3KcruryaTanuun OC Ha s3bIKe, MAaKCHUMaJbHO NPUOIMKEHHOM K

HpO(I)CCCI/IOHaJ'IBHOMy S3BIKY B KOHerTHOﬁ obiactu 9KCIICPTUIHI.
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baza 3HaHllﬁ-COBOKy1'IHOCTB IIpOorpaMMHEBIX CpCICTB O6€CH€‘II/IBaI-OI_HI/IX IIOHUCK,
XpaHCHHUC, npeo6pa30BaHHe M 3aIiMCh B INaMATH KOMIIBIOTEpPA CIIOXKHO CTPYKTYPHUPOBAHHBIX

WH(OPMAIIMOHHBIX STUHUI] (3HAHUIA), OMTMCHIBAIOIINX PACCMATPUBAEMYIO 00JIacTh.

Mexanu3zm 6b1600a-3TO TpOrpaMMa OTBETCTBEHHAs 3a HOPSJOK U CIOCO0
OpraHM3aly aJrOPUTMHUYECKON 4YacTu Oa3pl 3HaHU. B Hell peanusyercs Hekoropas
CTpaTerusi BEIOOpa COOTBETCTBYIOIIEH MHpOpManuu u3 b3, TecHO cBsA3aHHAs CO CIIOCOOOM
IIPEJICTaBICHNUs 3HAHUM W TE€HEPUPOBAHMS PEKOMEHJAIMI IO PELIECHUI0 MCKOMOM 3aJayu.
Omna npuBoauTcs B AEHCTBHE ISl IOCTPOCHUSI YMO3AKIOUEHUN U €€ EeHCTBUS aHAJIOTUYHbI
paccyKIEHHUsSM 3KCIepTa.

Iloocucmema 06vacCHeHUA->TO MIPOrpaMMa, MO3BOJISIOIIAS II0Ib30BATENIO MOJIY4YUTh
OTBET Ha BOIPOC WJIM PEeKOMEHJaluu B GopMe OOBSACHEHUH NOIY4YEHHUS PELIeHHs 3aayM.
Taxkum o6pa3om, b3 nomkHa ObITh MHOTOYPOBHEBOM, IO3BOJISAIONIAST HE TOJIBKO BBITOJIHSATH
pelIeHre 3aaul, HO U BbIJIaBaTh PEKOMEHAAIMU WIH OObSICHEHUS, BEAYIIHE K MOIYYECHUIO
OKOHYATEJIbHBIX PEIICHUH.

Humennexmyanwvnuiii peoaxmop b3- 310 nmporpamma, NpeaoCcTaBisIIOIIAsL HHKEHEPY

110 3HaAHUAM BO3MOXXHOCTb CO3JJaHUA 0a3bl JaHHBIX U pa60TBI C HUMHU B JUAJIOTOBOM PCIKUMCE.
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IKcnepT Koneunbiii
NMoJIb30BaTe]b
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A 4 \ 4
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HHIKEHEP 110 3HAHUAM ! IMoacucrema € > Mexanusm I
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Puc.1. CTpyKTypa 3KCNepTHOM CUCTEMDI
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3. KJIaCCl/I(l)I/IKa]_[I/ISI IKCIIEPTHBIX CUCTEM

3C MOXHO KJacCU(PHUIIMPOBATH MO PA3IUYHBIM KpuTepusaMm. [lone3HbIMu MOTYT OKa3aThCs
KJaccupuKalny, IPeCTaBIEHHbIE HA PUC.2, UCXOI U3 KOTOPBIX paznudarot DC:

[To pemaemoii 3agaue.

I1o cBsi3U ¢ peasibHBIM BpEMEHEM.
ITo Ty 9BM.
Io cTenenu UHTErpanyy ¢ IpyruMHU NporpaMMamH.

Hobd -

OcHoBHbIMU KaTeropusaMmu pemaempelx OC 3anay sBISIOTCS: MHTEPIpPETalUs JaHHBIX,
JUarHOCTHKA, IPOEKTUPOBAaHUE, IUTAHUPOBAHKE, IPOTHO3UPOBAHNE, MOHUTOPHHT, yIIPaBJICHUE,
MOJIICP>KKA MIPUHATHUS pelIeHU, 00ydeHue.

Humepnpemayusa OaHHBIX-TIPOLECC OIPEICICHUS CMbICIA JAaHHBIX, PE3YyJbTaThl
KOTOPOT'O JOJDKHBI OBITh COIJIACOBAaHHBIMM M KOpPpeKTHbIMH. OC, Kak MpaBHUIIO, IPOBOIAT
MHOTOBapUaHTHBIN aHAIU3 JaHHBIX.

Juacnocmuka. 1lon auarHOCTUKONM TNOHHMMaeTcsi OOHapyXeHHE HEHUCIIpaBHOCTEH B
HEKOTOpOM crucTemMe (OTKIOHEHUH MapaMeTpoB CUCTEMbI OT HOPMaTUBHBIX 3HAYEHU).

Ilpoekmupoeanue - co3/l1aHue paHee HE CYIIECTBOBABLIETO OOBEKTAa M IMOJArOTOBKA
cneunpukanuii Ha co3gaHue OOBEKTOB C 3apaHee OIpeneleHHbIMU cBoicTBamMu. OC,
pelaronye 3a1a4i MPOeKTUPOBAHMS, PEATU3YIOT MPOLIETyphl BBIBOJA PEIIEHUS U O0BSCHEHUS
ITOJIyYEHHBIX PE3YJIbTATOB.

ITnanupoeanue - 1ocTpoeHUe IUIAHOB JEHCTBUN OOBEKTOB, CHOCOOHBIX BBIIOJIHSTH
HekoTopble (yHkuuHu. Pabora DC mo IUIaHMPOBAaHMIO OCHOBAaHAa HA MOJETSAX MOBEICHHS
peaIbHbIX OOBEKTOB, KOTOpPHIE IO3BOJSIOT IPOBOAUTH JIOTUYECKHM BBIBOJ IOCIEACTBHM
IJTAHUPYEMOU JIESITEIBHOCTH.

IIpozno3uposeanue - npeackazanye MOCIEACTBHI HEKOTOPHIX COOBITHI MK SBICHUI Ha
OCHOBE aHaJM3a UMerIuXcs JaHHbIX. [Ipornosupyromue 3C 10ruuecky BbIBOJIAT BEPOSITHBIE
CIIEICTBUSl M3 33JaHHBIX cUTyanui. B mporHosupyromeil cucteme OOBIYHO HCIONb3YETCs
napaMeTpuyueckas JWHaMUYecKas MoOJeldb U BBIBOJMMBIE M3 JITOW MOJENTH CIEICTBUS

COCTaBJISIFOT OCHOBY ITPOTHO30B € BEPOATHOCTHBIMH OLICHKAMMU.
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M OHUMOPUHZ. OCHOBHEBIE 3aga4i MOHUTOPUHIa-HCIIPEPBIBHAA UHTCPIPETALNA JaHHBIX

B pc€aJIbHOM Macuitade BpPpEMCHHU W CHUIHaJIW3alusdg O BBIXOAC TCX HIJIM HMHBIX IIapaMETPOB 3a

JIONYCTUMBIE TTPEIEBI.
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IKcenepTHHIE CUCTEMBbI

IMo 3axaue Ilo cBsI35IM € peajibHbIM ITo Tuny 9BM Ilo cTenenu MHTErPaALMKA
BDeMeHeM
WHTepnpeTauus CraTnueckue Ha cynep - 9BM ABTOHOMHBIE
OaHHbIX
Ha DBM cpenneii TudpuaHblie
JuarHocTuka KBasuguHamuuyeckume ul
A IPOU3BOAMTECIbHOCTH (MHTErpUPOBAHHBIE
MHAMUUYECKU
MNpoekTuposaHue Anna eckue Ha cMMBONbHbIX
npoueccopax u
MporHosHpoBaHHe paboumx CTaHuMAX
Ha muHu n
MnaHupoBaHue cynepmuHu-3BM
MoHUTOpUHr
Ha nepcoHanbHbIx
KOMMbloTeDaxX
YnpasneHue
Moppeprka
NDUHATUA DELeHUN
Obyuetme Puc.2. Knaccudpukaumsa IKCepTHBIX CUCTEM
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Ynpaenenue- pynxuus ynpapistoneil cucTeMsl, NOAAEPKUBAIOIIAs ONpeIeICHHbIN
pexxuMm e€ QyHkumoHupoBaHus. OC JaHHOTO THUNA NPEAHA3HAYEHbI Ul  YIPABICHUS
MOBEJICHUEM CIIO’KHBIX CHCTEM B COOTBETCTBHUH C 33JJaHHBIMU CHEIU(DUKALTUSIMH.

Ilooodeprcka npunamus pewienuii — COBOKYITHOCTh TPOLEAYp , obecrnednBaronias
JMLO, TPUHUMAIONLIEE pELIeHHs, HeoOXoauMol uHpopMauueil M peKoMeHAALUsIMH,
oOieryaroniMMu Ipouecc npuHATHS pemeHus. Takoro poga OC cobuparor B cebde
UH(POPMALIHIO TTOMOTAIONIYIO CIIEHUAINCTaM MPUHATH MPAaBUJIBHOE PEIICHUE U3 MHOXKECTBA
BO3MOXKHBIX OTBETCTBEHHBIX PEHIICHUN B KaKOW-THOO CUTYAIIHH.

Odyuenue- WCIIONB30BaHME KOMIIBIOTEpA ISl OOy4YEHMsI KaKOH-TMOO MUCLUIUIMHE
WIN TIPEAMETY.

JC 1o cBI3M C  peaJbHbIM  BpPEMEHEM  CYILIECTBYIOT:  CTaTHYECKHUE,
KBa3HIMHAMUYECKHE, TUHAMHYECKHUE.

Cmamuueckue IC-3T0 cucTeMbl, B KOTOpbIX b3 M naHHBIE HE W3MEHSIOTCS BO
BpPEMEHHU.

Keazuounamuueckue cucmemsbl VTHTEPIPETUPYIOT CUTYAIUIO, KOTOPask MEHSETCS C
(UKCUPOBAHHBIM HHTEPBAIIOM BPEMEHH.

Junamuueckue IC obecrieunBal0T pabOTy B pPEKUME pPEATbHOTO BPEMEHH C
HENPEPHIBHBIM I1€PEOCMBICIIEHUEM MTOCTYMAOLINX JaHHBIX.

Ha ceroansiinuii gens IC no tTuny 9BM cyiecTByoT:

1. OC pns yHUKaJIbHBIX, CTpPaTeTMYECKHM BaXKHBIX, 3aJad Ha cymnep - OBM
((Oa6pyc, CRAY.CONVEX u ap.)
3C Ha OBM cpeaneii npousBoautenbrocty (Trma 9C DBM, mainframe).
3C Ha CUMBOIIBHBIX Iporieccopax u pabounx cranuusx (SUN, APOLLO).

3C na munu u cynepmuan-OBM (VAX, micro-VAX u ap.).

ok w N

3C na nepconanbHbIX KoMmnbioTepax (IBM PC, MAC |l u mogoGHbIe).
Ilo creneHn wmHTErpanmuu c Apyrumu nporpammamu OC CyHIECTBYIOT [IBE

OCHOBHBIC Pa3HOBUJHOCTH: aBTOHOMHBIC U FI/I6pI/I,Z[HBIe.
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Aeémonomnsvte IC PabOTAIOT HEMOCPEJACTBEHHO B PEKUME KOHCYJIbTAIUU C
NOJIb30BaTeIeM Ui  CHelM(HUYecKHX 3ajad, I pPElIeHUsT KOTOPhIX He Tpedyercs
NPUBJIEKATh TPAJUIIMOHHBIE METOABI 00OPAOOTKHU NaHHBIX (PAacUYeThl, MOJCITUPOBAHKE U T.1.).

Tuopuonvie IC TPeACTABASIOT MPOrPAMMHBIA KOMIUIEKC, arperupyromuii
CTaHJApTHBIE TakeTbl mnpukiIagHelx nporpamm (IIIIT) (Hampumep, MareMaTHYECKYHO
CTaTUCTHKY, JIMHEHHOE MPOrpaMMHPOBAHUE WIIM CUCTEMBI yIIPaBIICHUS 0a3aMu JAHHBIX) U

CpeacTBa MaHUITYJIMPOBAHUSA 3HAHUSAMMU.

4. Texnouorus paspadorku IC

Ha cerogusmuuii 1IeHb CIOXWJIACh OINpeEesICHHAass TeXHOJIOTHs pa3padotku IC,

BKIIIOUAIOasl IIecTh dTanoB (puc.3): uAeHTHPHUKAIMSA, KOHIENTyalu3anus, QopMalin3anus,
BBIMIOJTHEHHE, TECTUPOBAHHE U OMBITHAS SKCILTyaTallUs.

Oman 1. Hoenmugpukayusn

Ha stane naeHTHQUKAIIIN ONIPEISISIFOTCS T€ 3a/1a4, KOTOPHIC MPEJACTOUT PEIIaTh
oynymeit DC. Ilnanupyercs xon pazpabotku mpototuna IDC, ONPEACNSIOTCS: IETH, HYXKHBIC
pecypchl M HCTOYHUKHU 3HAHWIA JUIS PEIIeHUs YCTaHOBICHHBIX 3a/1a4.

B nporiecce naeHTHPUKAIINT 3a/1a4l MH)KEHEP TIO 3HAHUSAM H JKCIIEpPT paboTaroT B
TeCHOM KoOHTakTe. HauanpHoe HedopMaabHOE OMUCAHWE 3a7a4d DKCIIEPTOM HCIOIb3YETCs
WHXXCHEPOM TI0 3HAHUSM JIJIST YTOYHCHHS TEPMHHOB ¥ KITFOUEBBIX IMOHSATHI. DKCIEPT KOPPEKTHPYET
OMHCaHUEe 3a7aud, OOBSACHSET, KaK peliaTh €€ M KaKue PacCyKICHHs Jie)aT B OCHOBE TOTO WU
uHoro pemreHusi. [locie HECKONBKHX IMKIIOB, YTOUHSIOIIUX OMHCAaHWE, SKCIEPT U HHXKEHEP 0
3HAHMSIM I0JIy4al0T OKOHYATENbHOE HEOpMaAIbHOE ONKMCAaHUE 3aJauu.

Oman 2. Konyenmyanuzauus

Ha pmanHOM »sTame mnpoBoauTcs cojaepkaTenbHblili aHanu3 110, BeIABISIOTCS
UCTIONIb3YEMbIC TOHSATUS U UX B3aUMOCBSI3U, OMPEICNAIOTCS METObl PElIeHHs 3ajad, CO37acTcs
mozensb [10.

Pe3ynbrarom 3Tamna KOHIENTYaIH3aliy SBISeTCs He)opMaIbHOE OIMMCAHNEe 3HAHUN

ollOu MOCTPOCHUC €€ MOJICJIN BKIKOYAKOIIasa B ce0e OCHOBHEIC KOHICIITBI 1 OTHOIICHMUA.
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Iman 3. Dopmanuzayusn

Ha »rame (DOpMaJ'II/BaI_[I/II/I BCC K/IIHOYCBBIC ITOHATHA WU OTHOLICHUS, BBISIBJICHHBIC Ha
9TallC KOHLICITYAJIMU3alluH, BBIPAKAIOTCA Ha HCEKOTOPOM (I)OpMaJIBHOM SA3BIKC, IMPCAIOKCHHOM

(BBIOpaHHOM) MH)KEHEPOM 110 3HAHUSIM.

BrixogoMm stana dopManuzanuu SBISETCS ONMCAHUE TOTO, KaK paccMaTpuBaeMas
3aJ1a4a MOKET ObITh IIPEJICTaBICHA B BHIOPAHHOM UJIU pa3paboTaHHOM (hopMaIu3Me.

Oman 4. Boinonnenue

[lenp »oTOro »9rama-co3laHu€ OJHOTO WM HECKOJBKUX MpoTOTUNOB DIC,

BKIItouaroie b3 u apyrue moacuctemsl.

.

Havano
TECTUPOBAHUE < OnbITHaA

3Kcnayartauums
A A

Upentndukauma | 3asepuieie

Nepedopmy-
|_nupoBaHue
Tpe6oBaHus
YcoBepLueHCcTBOBaHUE
R BbinosnHeHune
KoHuentyanusauua | ”

A

MepeKoHCcTpy| npoBaHue

MoHAaTue A 4

> dopmanusauun
3HaHWMiA

CTpyYKTYpDI
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['maBHOE B CO3JaHUM MPOTOTHNA 3aKIKOYAeTCs B TOM, YTOOBI 3TOT MIPOTOTHUIL
o0ecTeurs1 IpOBEPKY aJIeKBaTHOCTH HJICH, METOJIOB U CIIOCOOOB MPECTABICHHS 3HAHUI PEIIacMbIM
3anavyam. [locne paspaborku nepsoro npororuna IC (OC-1) kpyr mpearaeMbix Ajs peLICHUS
3a[a4 pacUIUpSeTCs, U COOMPAIOTCS TOXKEIAHUS U 3aMEUYaHHsl, KOTOPbIE TOJKHBI OBITh YUTEHBI IPU
pa3paboTke B ouepenubix Bepcusx (3C-2, 9C-3 u 1.1.).

Takum 00pa3zom, uTepaTHBHAsS pa3padoTKa MOCIeNYIOIUX Bepcuu nporotuna JC-1
JnoBeAeT paspadaTeiBaeMyro JC 10 OmpeeieHHOro (MpUeMIeMOro) YCOBEPIIICHCTBOBAHUS U TIOCIIE
JTamna TEeCTHUPOBAHUS OHA MOXKET KilacCU(PHUIMPOBAThCs Kak mpoMbinuieHHas JC.

Oman 5. Tecmuposanue

B xome gmaHHOro 9Tama MOpPOW3BOAUTCS OIICHKAa BBIOpaHHOrO  crocoda
MIPEJICTABJICHHS 3HAHUH, IPOTOTHUI TIPOBEPSICTCS HA YAOOCTBO M aJICKBATHOCTh HHTEP(EICOB BBOIA-
BBIBOJI2, 9(PPEKTUBHOCTH CTPATETUH YIIPABIIEHUS, KAYECTBO POBEPOYHBIX TECTOBBIX MPHUMEPOB.

TectupoBaHHe- 3TO BBISBICHHE OMIMOOK B BBIOPAHHOM TOJXOZE, BBISIBICHUE
OIMOOK B peau3alliy MPOTOTHIA, a TaKKe BRIPAOOTKAa PEKOMEHIAIMHA 0 JOBOIKE CHCTEMBI 0
MIPOMBINIJICHHOTO BapHAHTA.

Oman 6. Onvimnan IKcniayamayus

Ha »Tane onpITHO# 2KCIUTyaTallud U BHEIPEHUSI POBEPsIeTCs NMPUTrogHocTs DC ans
KOHEYHOTO TOJbh30BaTeNsd. 3/1eCh CHCTeMa 3aHHMAaeTCsl PEIIeHHEeM BCEX BO3MOKHBIX 3ajad MpH
paboTe ¢ pa3IMYHBIMHU TOJB30BATEIsIMH. K 3TOMY 3Tamy cieayer MepexoauTh JIHIIb MOCie TOro,
KaK CHCTeMa, IT0 MHEHHIO dKCIepTa, OyJIeT YCIelHo pemaTh Bce Tpedyemble 3aaaqn. [Ipurognocts
CHUCTeMBI ISl TIOJNB30BATENsl OIpeNeseTcss B OCHOBHOM YAOOCTBOM pabOTHI ¢ HEl u ee
MOJIE3HOCTBIO.

[Ipoecc coszmanus OC HE CBOAUTCA K CTPOrOM  IMOCIEAOBATEIBHOCTH

MNEPCUUCICHHBIX BBIIIC OTAIIOB. B X0I¢€ paspa60TK1/1 MPUXOIUTCA HECOAHOKPATHO BO3BpAIllATHECA Ha
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OoJsiee paHHHE ATAIBl U NIEPECMATPUBATh MIPUHATUE TaM perieHus (nepedopMyIupoBaHUE TOHATHIA

U TpeOOBaHM, MEPEKOHCTPYHPOBAHUE MPEICTABICHUS 3HAHUH, YCOBEPUICHCTBOBAHUE MPOTOTHUIIA)

(puc.3).

5. 3akaouenue

[Ipennaraembie CTPYKTYpa, KIacCU(pUKALIUI U CXeMa TEXHOJIOTUU pa3padorku IC garoT
TaK Ha3bIBAEMYIO «KJIACCUYECKYIO CXeMy» LHUKIA co3anus JC, yUUTHIBAIOIIYIO pa3InyHbIE
KaTeropuH periaeMbIX 3a/1ad.

B mHacrosimee Bpemsi mpu paspaborke OC HaMmeTW/ach TEHIEHIMA MPOBEICHHS HX
pa3paboTku 0e3 uHKeHepa 1o 3HaHUsAM. [ToBceMecTHOE MPUMEHEHHE MTEPCOHATBLHBIX KOMITBIOTEPOB
MO3BOJISIFOT MEPENTH K co3iaHnio DC caMUMU 3KCIIEpTaMHu.

OxugaeTcsi, YTO HAKOTUICHHE 3HAHUW MyTEeM HEMOCPEICTBEHHOTO SJIEMEHTa B CO3JAaHUU
OC-uHXKeHepa M0 3HAHUAM, a TaKXXe W3BICYCHUSI HMX M3 TMPOTOKOJIOB HKCIIEPUMEHTOB,
UCIIONIb30BaHUE YCTHOTO [HANora, craredd, MHCTPYKUUH, PYKOBOJICTB, YEpPTEXKeEW, cxeM OyayT

OCHOBHBIM HaIlpaBiieHHMeM (POPMHUPOBAHUS 3HAHUM MTPU NOCTPOSHUHU NepcreKTUBHBIX JC.

JIMTEPATYPA
7. Pyuknn B.H, ®yaun B.A.. YHuBepcajbHbIi MCKYCCTBEHHBI HMHTEIEKT M
skcnepTHbie cucTembl. CankT-IlerepOypr: «bXB-Ilerep0Oypr, 2009.-240c.
8. UYepnopyuxuii .I'. Metoabl npunsitus pemennii. Cankr-Ilerepoypr: « bXB-
IleTepOypr, 2005.-416¢.
9. Nlyoposun JI./I. UuTennekTyanbHble HHGOpManMoOHHbIE ccTeMbl. MocKBa:

MI'YKH, 2008.-230c.
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10.T'aBpuiioBa T.A, XopomeBckuii B. ®. ba3bl 3HaHUIT HHTEJIEKTYaJIbHBIX
cucrem. Cankr-IlerepOypr: «Ilutep», 2005.-384c.
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Expert Systems
D. Vepkhvadze, M.Ediberidze

The struqture, classification and processing technologres of expert systems are
discussed in the aiticle. There an given basic concepts and definitions, which are connected
to the constitutive components of he generalised structure of expert systems, is citied their
classification by different criteria and is presented a processing scheme/diagram determining
those tasks that an solved on each stage of their processing. Also, is shown the iterative

characteristics of expert systems by which achieved their improved (industrial) variant.

9Ju396EGHM@o Lolidgdgdo
. 3983b35d9 8. 90dYM0dY

UG080 gobbowrmwos gdudgdEGHero LolEgdgdol LEHMMIGHMOS, 3ELOGBOIS(300
Q5 5393539006  39dbmerma0s. 8Mm(39990s  LYOIBM (3690900 s  QIBLEBMZMYdGdO,
MOMIWwadoE 9393300900 90056 9Ju3gOGHMEo  LoLBHYIGOOL  AIBDMYsIdMWO
LEAHOWIEHMOOL 9969 3MA3MBYBBHIOMB,  Bmygzsbowos  Fsmo  JesliogozsEos
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Ubgoolibgs  3003H9MH0dgd0l dobgzom s oMmdm©agbowos ©sdwdsggdols bdgds 0d
59m396900L gobloBzM0m, MMIWwgdog §ygdosh dsmo ©sddsz9d0l MomMmgME 9BS3bY.
65B3969005 9Ju3gO B IO LobGHYdgdol @s3MTs3900L 0FGGMSE0Mo bollosmo, MMl
bH3s6M90000 F00935 3500 JodXMdgLgdMEo (L5IMY)H39 M) 35M056E0.

(Moctynuno 29.06. 2011)

MogaenvpoBaHue cucTem ynpasaeHus

KBA3UONTUMAJIbHbIE CXEMbI YINPABJIEHUA
T.B.KanaHap,3e**, A.B.UnHuapze*

(ABuaumoHHbI yHuBepcuteT pysun, np. KetesaH Llamebynu,16, T6unucy,
0144, F'py3ua)

(Tpy3uHCKKIA TexHnuecknit ynusepcuter, yn. Kocraea,77, Téunucu, 0175,Mpy3ua)

Peslome: B pabome paccmampusaemca mexHosA02UsA MoCMpPoeHUA NPaKkmu4Yeckux cxem Keasuo-
ONMMUQsIbHO20 YrpPasAeHUs demomMamu3upo8aHHbIX CUCMeEM, KOMopble YCnewHO MOX(-
HO UCnonb308aMb 0418 UOEHMUPUKAYUU CAOHCHBIX CUCMEM.
KnioueBble cnoBa: KBa3sMOMTUMabHbIA, ONTUMA/bHbIN, CUCTEMA, aBTOMaTU3MPOBAHHbIN,
naeHTndmKauma.
MocTpoeHMe CNOMKHbIX TEXHUYECKUX CUCTEM, aBTOMATU3NPOBAHHbIX CUCTEM YyNpaBaeHUs, 0b61agatoLmx
cnocobHocTbio paboTaTb B peanbHOM MacwTabe BpemeHW, CTjUT nepes HeobXxoAMMOCTbIO Bblibopa

KBa3MOMNTUMaNbHOW CXEMbl ynpasaeHnA. Noea KBasMoONTUMANbHOrO ynpasaeHunAa npegycmaTtpuBaeT
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MocTpoeHMe maTemaTuMyeckol mogenn. [locpeacTBOM 3TOM MOAEAM BbLIYUCAAETCA  OMNTUMajibHOE
ynpasasioliee BO3AeNCTBME M OCYLLECTBAAETCA YnpaB/ieHue. 3aTeM MoAe b YTOYHAETCA, BbipabaTbiBaeTcs
HOBOE ynpasAAloLEee BO34eNCTBUE U T.A4.

OcHoBHbIM B 3TOM cxeme (Puc.l) ansetca uaeHTMMKATOP, T.e. Ta 4YacTb NPOrpaMmmHoro obecneyeHus
BbIYUCAUTENBHOW CUCTEeMbl, KOTOpas  Ha OCHoBe MNOCTynaloWwux WHPopmMauuii pelwaer 3agady
napameTpusaunn (nageHTndrKaumm).

Cuctema ynpasneHusa paboTaeT B ABYX PeXMMAaXx: 0ByYeHUn 1 ynpaBaeHus.

B pexume obyyeHus perynsatop He paboTaeT , a UAEHTMOMKATOP Ha OCHOBAHWWM MNOCTYNUBLUEN
MHPOPMAUMKN  YTOYHAET NapameTpbl MAeHTUPUKaLMn. Wcxoaa M3 NPUHLMMNOB KBA3MONTUMA/bHOMO

yrpaBieHna, mMoAenb CTPOUTCA, BK/OYan ynpasasiollee BO3AencTeme.
*Mpodeccop.
** AccoummpoBaHHbI npodeccop.

X(Y) ObvexT Y
[y

i Cucrema 4aTumKoBs E
| |

P O O O o o T A S S o e st s T | |

1 BC :

| |

| E

| |

| |

— PerynAatop < :

i 4y, :

| b |

| |

| I

E »  WaeHTuduratop < E

i :

| |

| |
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Puc 1. KBasnontnmanbHaa cxema ynpasaeHus ¢ aeHTMOUKATOPOM

MartemaTuyeckaa moaenb umeet cneayroulee BbipaxKeHue

(]
‘f"‘:(x +ai®= Z Cj Kj +Cyqe
J=
roe G - HemsBeCTHbIV napameTp mogenu (j=1,2..n);
Y" - BbIxogHaA BeNMUMHA MOJENK;
X;(j =1,2,...n) - BXOAHbIE BENIMYNHbBI OOBEKT];
o - ynpasasoLLee BO34elcTBME.
B pexxume obyyeHusa onpeaenatotca HenssectHble napameTpsl G (j=1,2,..n +1)
Mo OKOHYaHMM pexkMma 0bydyeHUus cucTema HaudmMHaeT paboTaTb B pexkume ynpasaeHus. BxoaHbimu
BE/INYMHAMM OOBbEKTa M OUEHEHHbIMM MapamMeTpaMmn MOAE/IN BbIYUCAAIOTCA Npeanosiaraemble 3Ha4yeHus
BbIXOLHOW BENMYMHbI MoAgenn, T.e. obbeKTa. BKatouvaeTcs perynatop, B KOTOPOM  MPOMNOPUMOHANBHO

pasHocTn Yo - YV BbluMCAAETCA KOpPeKLMA YyNpaBsaioLero Bo3AencTams:
_ m -1
An+1—[Y0‘Yn +1] Cn+1.N+1

Mcxoaa M3 onucaHua npouecca SCHO, YTO TOYHOCTb YMpaB/ieHMA B OCHOBHOM 06ycnoBneHa
3 PeKTUBHOCTbIO NaEHTUPUKATOPA.

Cxema ynpaeneHusa Knaccudukatopom (PUc.2) HamoMMUHaAET KBasMOMTMMasIbHYIO CXeMy YrpaB/eHus
MAEHTUDMKATOPOM C TOW pasHULEN, YTO 34eCb BMECTO MAeHTUPUKATOpa NapansieNbHO C PerynsTopom
BK/ItOYEH Knaccuopukatop. IPPeKTUBHOCTb CUCTEMbI HU3KA, HO F/1IaBHOE AOCTOMHCTBO €€ 3aK/4vaeTcA B
npocToTe peanusaumMm ynpasnaeHuWa. WMHoraa npu  yNpaBAEHWW CAOMKHbIMU  TEXHUYECKUMWU  UAN
SKOHOMMYECKMMU obbeKTaMu 3TOT dpakTop uMeeT ocobeHHO Bonblioe 3HavyeHWe.Ha npakTuke cC Lenbto

yMpoLLeHNA yNpaBaeHUA, UAYT Ha CPAaBHUTENIbHOE CHUMKeHWne 3peKTUBHOCTHU.
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Xit) ObbexT vit)
l 'y
d Cucrema 4aTumkos !
] ]
o e e e AR -k o | [Tl R S by P 2~ S AT |
) BC |
I i
l i
I i
— > Perynatop < :
|
| Ay, i
| = ]
i 5 KnaccupuraTtop < ;
| |
| ]

Puc 2.Cxema ynpasieHua c KnaccupuraTtopom

Knaccudpmkatop ( T.e. Ta 4aCTb  BbMMC/AMTENbHOW MalMHbl , F4e  peannsoBaHa Mporpamma
OMNO3HaBaHWA BWAOB) pasnMuaeT ABa Kaacca — [ABa pexuma paboTbl 06beKTa — HOPMasbHbIA U
ynpaBasoWwmini. B pexxume HopmanbHOW paboTbl 06BLEKT (PYHKUMOHMPYET B AOMNYCTUMBbIX npeaenax (
Hanpumep, BbINycKaeT CTAaHAAPTHYIO MPOAYKUMIO) M HeT HeobXxoAMMOCTM nepecTpauBaTb €ro
ynpasasoWwmMm Bo3gencTenem. B peXume ynpaBieHUA HeAoNyCTMMO OCTaBAATb O06beKT 6e3
OCYLLEeCTBNEHMA ynpaBieHnn (6pakoBaHHasA NpoAyKLMA, HapylleHa HopmanbHasa paboTta cuctems! U T.4.) B
3TO BpPeMA MPOUCXOANT MaKCMMaNbHOE MPUBAMMKEHNE K HOPManbHOMY peXunmy paboTbl NyTeM MOSIHOMO
nepebopa B 061aCTM LONYCTUMbIX 3HAYEHWUI YNPABAAIOLLETO BO34ENCTBUS.

Cama cuctema ynpassieHns GYHKLMOHUPYET B ABYX PEXMMaX : 0ByuYeHUn 1 ynpasaeHus.

B perkmme obyyeHUna GYHKLUMOHMPYET TOMbKO KaaccMdUMKaTop M 3a cYeT MHPOpmMaLMK, NOCTynUBLIEN U3
CUCTEMbI JaTYMKOB, GOPMMPYIOTCA KNACCbl, COOTBETCTBYOLME HOPMAZIbHOMY M YPABAAIOLWEMY PEXMMAM.

Cne,u,yeT OTMETUTb, YTO TaKaA ynpoweHHaA CXxema NpakTn4yeCKkn ABNAETCA BeCbMa MEHHOﬁ.
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HepegKo B cucTemax «4denoBek-malmHa» onepaTop bepeT Ha cebs peweHue o paboTe cucTembl, ee
ynpaBneHnn. B Takom calydae CTaHOBUTCA BaXKHOWM OLEHKA CTaTUCTUYECKUX UM GAKTOPHbBIX XapaKTePUCTUK

(xapaKTepHbIX BeNMUYNH) GYHKLMOHNPOBAHUA obbekTa(Puc.3).

> ObbexT T,
R T R S R S T R TSR o
: CucTema gaTumKoB '
e e e e e i
ey Ea TR . wee S ssResese s TR AT s anal
| BC :
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
h »| CTammcTuseckuil ananuszTop | g -
| :
| 1
| 1
| 1
| 1
: v :
H .| ®akropHbiit ananuazTop o :
| ;
| 1
| L 1
S S S S R —— ]
Onepatop

Puc 3. UHdOpMaLMOHHAA cMCTEMA C aHA/M3aTOPOM

CTaTUCTUYECKUIA aHaNN3aTOP-BbIMMCANTENb — Ta YacTb NPOrPamMMHOro obecneyeHms BblYUCAUTENbHOM
CUCTEMBI, B KOTOPOM peann3oBaHbl aNropuTMbl CTaTUCTMUECKOrO aHanm3a. C CcUCTeMbl AATYMKOB OH
noayyaetr Tekywyl MHPopmauumio, nepepabaTbiBaeT ee U NoJaeT ONepaTopy OLEHKY CTaTUCTUYECKMX
XapaKTepPUCTUK pPaboTbl 06BbEKTa . ITU pesy/abTaTbl UCMOAb3YeT TaKke (aKTOPHbIM  aHanMs3aTop, T.e.
COOTBETCTBYIOWAA 4YacCTb  NPOrPaMMHOIO

obecneyeHun GpakTOpPHOro aHanusa. Mcxogs U3 Toro, UTo MHPopmaums ana obpaboTkM noctynaer
Ha BbIYUCAUTENBLHYIO CUCTEMY C AATYMKOB, K TOMY Ke HeobxoguMMO MOAYyYMTb pe3ynbTaT B pPeanbHOM

maclwtabe BPpeEMEHUN N OTPA3UTb U3MEHYUYUBYIO, HECTALlMOHAPHYIO npupoay O6'b€KTa, aAropuTmmyeckoe
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obecneyeHne BO3MOXKHO aAaNTUBHLIMW ANrOPUTMaMM U COOTBETCTBYHOWEN METOAMKOM ($aKTOPHOro
aHanusa.

Ecan 06beKT paboTaeT B HECKONbKUX PEXMMAX TO KaK ANA UAEHTUPUKALMKU, TaK U ANsA NPOrHosa
Niydle CHayano pewuTb 3afadvy KaaccuduKaumu, pasobpaTb pas/vyHbie pexumbl paboTbl, a 3aTem
NMOCTPOUTb  «COBCTBEHHYIO» MOAeNb (Kak KaaccuduKaumu, Tak W NPOrHO3a) ANA Kax[oro pemMma B
OTAENbHOCTU. Mcxoaa M3 3TOro NPaKTUYECKOro NPUHLMNG NOCTPOEHA ceaytolas cxeMa nporHosa (Puc.4),
roe mecto naeHtuoukatopa (T.e. NPOrpammbl aNrOPUTMA afZaNTUBHOIO NAEHTUPUKATOPA) 3aHMMAET 610K

NPOrHo3a ( T.€. nporpamma aaroputma MHOroctyneH4aToro aaanTuBHOro nporHosa).

X(t) ObvexT Y()

H CucTema gaTumMKoB [
O Y SN G TR R AT S e e T e S |
| BC :
I '
| ]
| '
E > KnaccupuraTtop < :
! :
! v :
| »| UaeHTudukatop g E
i .
|8

Onepartop

Puc 4.Cxema nporHosa /naeHtmouKkaumm / ¢ kKnaccupukatopom

MpuHUMNbl paboTbl cxem, W306paxkeHHbIX Ha Puc.l-4, noytm uAeHTMYHbL. CTaTUCTUYECKUi
aHanM3aTop, KnaccuoukaTop, GakTOpHbIA aHanM3aTop W MAeHTUGUKATOP — 3TO Te YacTM NPOrPamMHOro

OﬁECI’IELIEHMFi, B KOTOPbIX OCyLLeCTB/N1IEHBI COOTBETCTBYHOLWLME MPOrpamMmmbl NOJIHOM MAEHTI/Id)I/IKaLI,I/IVI.
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HeBo3mMOXKHO nomobpaTb YHMBEPCANbHYID  CXemy, KoTopasa Obina 6bl  MpMMeHMMa BO BCeX
NPaKTUYECKUX CyYasX, a TaKKe ncxoaa n3 ocobeHHocTelr 06beKkTa HEBO3MOXKEH OAHO3HA4YHbIN noabdbop «
ONTMMaNbHOIo» AN BCEX CXEM UM 0BBEKTOB anroputma.

B 3aBucumoctu OT C/IOXHOCTU TEeXHUYECKMX, MPOMbBIWNEHHbIX WAM XO3ANCTBEHHbIX 3ajad,

NOCTaB/IEHHDbIX I'lpaKTVII-(Ol\/‘I, MEHAETCA NCNONb30BaHHAA CXEMa, a TaKXkKe ﬂOAOﬁpaHHblﬁ aIropuUTm.

3aKnoueHune

Bo Bpemsi NpoeKkTMpoBaHUsA BONbLUMX TEXHONOTMYECKUX CUCTEM , OAHUM U3 CJIOXKHbIX BOMPOCOB
ABNAETCA MOCTPOEHME KBA3MOMNTMMAJ/IbHbIX CXEM MPOLECCOB ynpasneHUA.TakMe cxemMbl Kak B perKmme
0by4YyeHUn, TaK U B PEXXMME YNpPaBJeHU B 3aBUCMMOCTU OT 0O6beKTa yrnpaBaeHUa HOCAT UHANBUAYAJIbHbIN
XapakTep.

B ctatbe paccmaTpmBaeTcs 4 BapMaHTa KBAasMOMNTMMAbHbIX CXEM, OPUIMHANIbHOCTb KOTOPbIX
COCTOMT B C/eAyHOLEM: UCXOAA M3 CTPYKTYPbl KBA3MOMTMMAJIbHbIX CXeM, NPencTaBAAeTCA BO3MOMHbIM
NocTpoUTb OAHY OBOBLEHHYIO CTPYKTYPY B BUAE BbIYECAUTENLHOMO anropuTma,peasnsauma KoTopbix He
npeaocToBAAeT TPYAHOCTU B COBPEMEHHbIX BbIYUCAUTENbHbIX CUCTEMAX.

Hannune o0606WEHHBIX aNropUTMOB KBasMONTMMANbHbIX CXEM 3HAUYUTENbHO MOBbLICUT CTEMNEHb

npouecca ynpasaieHnA aBTOMaTU3NPOBAHHbLIX CUCTEM YNpPaBaAEHUA.

JINTEPATYPA

1.H.C. PeitbmaH, B.M. Yapes «ApanTusBHble Mogenn B cucTemax ynpasaeHuax».- M.: CoBeTckoe
paawno. 1996r. - 248 c.
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Quasioptimal diagram of management
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T.Kapanadze, A.Tsintsadze

In the following hotes there is a discussion about control of quasioptimal automatic systems,

practice plans building technology, which can be used to identify hard realistic objects.

335D0m3E0d5¢v®mo dsMmzol Liggds
0.393565d9, 5.306(3999

B59Omddo  2obboos  335H0M3EH0To MO FoMMNZ0L  533MTGH0BYdMo  LolEgdol
365gdBHozwo 1ggdgool s3900L GH9dbmemyos,®mmdgwog Homds@gdom dgodwgds godmygbgdmeo
0965L H0Y0 MY OO M09JEHJOOL (LobEHYIol) 0gbE0R035300LsM30L.

(Moctynuno 16.05. 2011 )
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MogaenupoBaHue cuctem ynpasieHus

Ob OA4HOM noAaxoAde ONPEAENEHUA MAPAMETPOB
®YHKLMOHUPOBAHWUA OBOBLLEHHOW MOAENU NPU
OEKOMMNO3ULUU CNOXKHbIX TEXHOAUHAMUYECKUX CUCTEM

T.B.Kananagse**, A.B.UuHuagze
(ABMaumoHHbIN yHUBepcuteT Mpy3uun, np. KeteBaH Llamebynu ,16, Téunucy,
0144, Tpy3usa )
(Fpy3nHCKuKi1 TexHnuecKknii yumsepcurer, yn. Kocraea,77, Tounucu, 0175,Mpy3us)

Pe3stome: Kak u3zsecmHo, MO0OesiupoB8aHUE CAOMHbIX CUCMEM C8A3AHO C pAadom npobaem,
8bI38AHHbIX MHO20YpPOBHEeBOl uepapxuyeckoli cmpykmypoll, 60abwoli pazmepHoCmMsio
peanusyemoix 3a0a4 U m.0. Bcmamee paccmampusaemcs npuHyun 0ekommnosuyuu
cucmembl HA OCHO8e Meopuu MexHOs102UU, MPU KOMOopPOM OnupaAacs HA Meopuro
mexHos102UU, OCyWecmenaemcsa co3HamesbHoe pasodesneHue 06beKmos ynpasneHusa
Ha omoenbHble a8MOHOMHbIE M000ObEKMbI — 31eMeHMbl, C 0aAbHelWUM
MOOenuposaHuem 37eMeHmo8 CUCMeM U yCmaHosseHue Cc8A3uU Mexody ux MoOyaamu.
Ha ocHose meopuu udeHmuguKayuu, paccmompeHa Memodosnoaus onpeode-

/IGHUA C8A3bI8AIOWUX NAPAMEMPO8 3emeHmos cucmemsi( ux mooesneli) npu ob6vekmax
AuUHeliHo20 Xxapakmepa.

KnioueBble cnoBa: TeXHOIOTUSA, CUCTEMA, AEKOMMNO3NLMA, MOAENNPOBaHMeE, NapameTpbl, TEXHO-
AVHaMMKa , uTepaums.

TexHoNornA, cornacHo onpeaeneHuio 3To COBOKYMHOCTb METOA0B U MHCTPYMEHTOB AR AOCTUXKEHUSA
efaemoro pesynbTata, cnocob npeobpasoBaHUii BewecTBa, 3SHEPrun, MHPopmaumm B npouecce
06paboTKN 1 NepepaboTKM MaTepuanoB, KOHTPOIA KayecTBa ynpaBaeHWit.

3agayeit  TEXHONOTUWU ABNAETCA BbIABNEHWE pPa3HbIX 3aKOHOMEpPHOCTE O Npupode npeBpalleHun
obpabaTbiBaeMbIx CpPeAcTB M3 OAHOrO BMAA B APYroM C Leblo onpedefneHus U UCMONb30BaHUA
30 dEKTUBHbIX MNPOU3BOACTBEHHbIX MPOLEeccoB. JTO Hanpas/leHMe B Hayke  MOAy4YMno  HasBaHue

«TeXHOAMHaMUKa» , a B NPaKTUKe — «Npon3BoaCcTBEHHAA TEXHONOTNA» (www.teh —nano.ru).
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"Mpodeccop
" AccoummpoBaHHbiii npodeccop

O606LLI,€HHaF| cXema npounsBoOJiIbHOIo (anpmopHoro) TEXHO/IONMYECKOro npotecca M306pa>1<eHa Ha

puc.l.
TpeboBaHus K
ncxogHole HavarnbHoe cTaHOapTM30BaHHOE CaecTs
TpeboBaHus K BO3JeNCTBME Ha y
KauecTBy CbipbA NCXOAHBIN MPOAYKT KOHE4HOro
youp PoRY npoaykTa

CTaH4apTM30BaHHOEe BO3elicTBUE
Ha NPOMEXKYTOYHbIN NPOAYKT

i .

v
Ccblppe - >  NPOMEXYTOYHBIA NPOAYKT — F———===-- > KOHEYHbIN NPOAYKT
KOHTpOrb KayecTsa KOHTpOrb KavecTBa
KoHTpornb NPOMEXYTOHYHOro KOHEYHOoro
Ka4ecTBa Cblpbs npoAaykTa npoaykTa

Puc 1. O606LLI,€HHa’r'I cxema npoun3BOJIbHOTO TEXHONIOTMYECKOro npouecca
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Onsa npeobpasoBaHMA CbipbA B KOHEYHbIN NPOAYKT HEOOXOAMMO OCYLLECTBUTL HaZ, CbipbeM ynpaBasemMbli
MpoLecc, B pe3y/ibTaTe KOTOPOro MCXOAHbIN 0OBEKT, MPOoXoAa PAL NPOMENKYTOUHbIX COCTOAHUN, Nnepenaer
B Tpebyemoe KoHeuyHoe cocTosHMe. Mpouecc, KOTOpbiA MPOEKTUPYETCA M OCYLLEeCTBAAETCA Ha OCHOBe
M3BECTHbIX 3aKOHOMEPHOCTEW, MPOTEKAHNE KOTOPOro KOHTPOJIMPYETCA C MOMOLLbIO M3BECTHbIX MpoLeayp ¢
NPMMEHEHWEM  OMNpedefieHHbIX  CpPeacTB  ynpasieHus, Oygem  HasbiBaTb  MNPOM3BOACTBEHHbIM
TEXHO/IOrMYECKMM NPOLLECCOM.

C TOYKM 3peHna MaTemaTU4ecKon Teopun cuctem [1] NpPoOM3BOACTBEHHbIE TEXHONOMMU OTHOCATCA K
CNOXKHbIM (6ONbLWINM) CMCTEMAM YMNPaBAEHUA, XapPaKTEPHbIMW MPU3HAKAMM KOTOPbIX ABaAlTCA  —
CNOXKHOCTb Mogeneli npoueccos, 60/sblwan pasmMepHOCTb  3agad
yNpaBneHusa, Haluume BEKTOPHbIX KPUTEPUEB KayecTBa, MepapXMUHOCTb CTPYKTYP, MHOXECTBEHHOCTb
CBA3EN 3N1eMEHTOB U T.4,

Ona 3ddeKTUBHOIO BeaeHUs TeXHOAMHAMUYECKOTo NpoLecca OgHUM M3 BaXKHbIX paKTOPOB ABASETCA
Co3aHue aBTOMATU3NPOBAHHbIX CUCTEM ONTUMA/IbHOTO YNpaB/ieHUs.

OnTmanbHoOe ynpaBAeHWEe TEXHOJIOTMYECKMM MPOLLeCCOM  CaMbiM TEeCHbIM 06pa3om CBfA3aHO C
peweHMem  3a4ady UAEHTUOMKAUMKM, MMEKLWMX  LUesblo MOCTPOEHME  MaTeMaTMyeckoin mogaenu
paccmaTtpuBaemoro obbekTa ynpasneHus (OY).

CoBpeMeHHble MeToAbl TEOPUU MAEHTUOUKALMM ABAAIOTCA AOCTAaTOYHO MOLLHbLIM MHCTPYMEHTOM U
NO3BOAIOT MOCTPOUTL AaKe NPU OTCYTCTBUWU CBEAEHMI O CTPYKTYpe WAM HenosHoi uHpopmaumm 06
06beKTe ynpaB/ieHUa MaTeMaTUYecKylo MOAE/Nb, KOTOpasa C M3BECTHOW Hanepes TOYHOCTbIO OMMCbIBAET
bOpManbHyl0 3aBUCMMOCTb MeEXAY  BXOAHbIMM U BbIXOAHbIMW MNapamMeTpaMmn UCCAeayemoro uam
ynpaB/isemoro npouecca.

AnpUopHbIi TEXHO/IOTMYECKMIA NPOLLECC NOAYYEHUA NPOAYKUMM U3 UCXOAHbIX pPeareHToB
(nonynpoaykToB., cbipbs) NpeacTaBUM 0606weHHON 610K-cxemon (puc.2), Ha KoTopol Yepes X (t), X(t),

...... X, (t) 0603HauYeHbl BO3MyLLaloOLMe BO3AENCTBUA, onpeaensiowme BbIxogHble napametpbl yq(t) , val(t),
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Puc.2. 0606weHHana 610K - cxema
\a

C TOYKM 3peHus naeHTMdMKaLMm BO3MYyLLAOLWME BO3AeNCTBUA (BXOAHbIE NapameTpbl), AeMCTBYOWME
Ha OY, MOXKHO pa3aenuTb Ha cnegyloLmne rpynnobl:

1) Bo3myulatollmMe Bo3AenCTBUA, MHHOPMALMIO O KOTOPbIX MOXHO cObpaTb U C MOMOLLBIO KOTOPbIX
CTpOUTCA MmaTemaTudeckasa moaenb OY,

2) MHOXeCTBO HeMamepaeMbIX BO3MYLLAIOWUX BO3AEACTBUIN, MHOOPMALMIO O KOTOPbIX MOAYYUTb He
npeacTaBAfeTCcA BOSMOMKHbIM, T.€. HEBO3MOXHO cobpaTb AaHHbIe 06 MX CyLLECTBOBAHMUM,

3) BbIXoAHble Bo3aencTBUA y(t), ANA KOTOPbIX CTPOMTCA W pellaeTcs matemaTtuyeckaa mogenb OY.

OpaHako, npeacTaBleHWE CNOXHOroO obbekta cuctem B 0606ULEHHOM BUAE OKasbiBaeTcs
HeuenecoobpasHbIM, MOTOMY YTO B LeNn Noc/iefoBaTe/IbHbIX TEXHONOMMUYECKUX CTaguii nepepaboTKu Cbipbs
u 06paboTKK nonynpoayKToB BCTpeYyatoTcs 3/IEMEHTbI cucTem pasnuyatrowmmmncs
npoueccamm,NpPoTEeKaLNMU B HUX.

M3 Teopun TEXHOIOTMKN U3BECTEH NPUHLUMN AnddepeHuMaunm 4eKOMNO3NLUM TEXHONOTUM, KOTOPbIN
npegnaraet pasgeneHue TEXHOJIOMMYECKoro npouecca Ha oTAe/NbHble onepauuu, nepexodbl , Npuembl U
OBUXKeHUA. AHaNM3 0CoBEeHHOCTeM KarKAoro s3nemMeHTa Mo3BOoAseT BblbpaTb Hauy4ylne yCcnoBuUA Os ero
OCYLLECTBNIEHUA, 0DecrneymBatoWmMx MUHUMM3ALMIO CYMMapHbIX 3aTpaT BCeX BMAOB pecypcos . Moatomy ¢
MPaKTUYECKON TOYKM 3pPEHUsA MPaBUIbHbIM OblNno Obl UCKYCCTBEHHO PACYNEHUTb UCCNeAyEMbIN OODBEKT
ynpaBieHWa Ha OTAeNbHble, [AOCTaTOYHO AaBTOHOMHbIE CTaAMW TEXHO/NIOTMYecKoro mnpouecca WU

OEeTanu3npoBaTh MX, T.e. MOCTaBMTb 3a4a4n MAEHTUOUKALMM ANA KaXKAOW OTAENbHOM (KOHKPETHOM) cTaguu,
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YCTaHOBUTb CBSI3b MEMKAY BXOAHbIMW U BbIXOAHbIMM MapaMeTpamm Ha KaxKaon ctaanun. HecmoTps Ha To, 4To
TaKas JeTaamMsaumsa NpuMBOAMT K POCTY YMC/Aa pellaemMblX 3agay, 3HauyuTeNbHO ynpouwaetca 3agada
MOAENNPOBaHMI YNpaBAAemMoro npoLecca, NoBbIWAETCA TOYHOCTb BbluMCAeHUA KoadduumeHToB Mogenen
M, CamMoe [N1aBHOE, KOMMJIEKC MaTeMaTU4YecKMX Moaenen AOoCTaTOYHO afeKBaTHO OMUCbIBAaeT BECb
TEXHO/IOTMYECKMI NpoLecc, MO3BO/AA BO34ENCTBOBATb Ha bOonee TOHKME MEXaHW3Mbl ynpaBieHus
KaQyecTBOM KOHEYHOro NPoAyKTa.

B obwem Buae cxema otaenbHoro OY nsobparkeHa Ha puc.3.

X11(t) ya(t) ya(t)

— —> — >

Xa(t) . oY, le(t.) oY, X13('f) oy; | Vsl
Xna(t) - Xma(t) Xy(t)

— > — > — >

Puc.3.[letanmsauma obbekTa ynpasaeHma

BennumHbl xq0(t), Xo0(t), ...... Xn10 (t) Ha Bxoge OY1 npeobpasytoTcs B BEKTOP BbIXOAHOM BENUYUHDI
y1(t), KoTOpbI OAHOBPEMEHHO BMECTE C BO3AENCTBYIOWUMU BEIMYMHAMU X14(t), Xo1(t), ...... Xn21 (t) ABNAETCA
BXOAHbIM gns BToporo OY2 u T.4. lMNpu Takon pgetanmsaumm nonyyaetcs nocaefoBaTtesbHbln pag OV,
COOTBETCTBYIOWMX OTAE/bHbIM CTaauAM, M 3ajaya UAEHTUOMKAUMM  CTaBUTCA OTAENbHO ANA KaKAoM
cTagmun. Mpu Takom nopxone mMaTeMaTUyeckue MOLENU ANA KaxKAoW TexXHOorMvyeckon cragum byayt
pa3Hble, HO ByAyT OTHOCUTLCA K 04HOMY KNnaccy 3a4au.

3HaueHne Kaxpgoro BxoAHoro X(t) u BbixogHoro Y(t) BekTopoB ABnserca GyHKUMENn  BpemeHu t.
Bektopsbl X(t), Y(t) —cayyaiHble GyHKLUMUN, 3HAYEHUA KOTOPbIX NPU GUKCUPOBAHHOM
3HaYeHuM t CyTb CaydaliHble BENYUHDI.

MNTaK, TeXHONOTMYECKMIA NPOoLECcC NPOM3BOACTBA AETaNU3MPOBaH Mo cTagmMam-noaobbekTam. Kaxapli
OTAENbHbIN MOAOBBEKT YNPaB/AEHUA PaCCMaTPUBAETCA KaK «4YepHbld ALMK», CTPYKTypa  KOTOpPOro

HensBecCTHa, Kak U 3aKOH AWHaAMUKMW, CBﬂ3bIBaIOLU,VIVI Apyr C gpyrom BxoAaHble U BblIXOAHble MapaMeTpbl.
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Mmesn B BUAY COOOPANKEHUA O SIMHENHBIX MOLENAX TEXHONOTMUYECKUX 3/IEMEHTOB Y4YaCTBYHOLMX B KaXKAOM
CTafuu, 3ajavy naeHTMoUKaLmMm B 0bLLEM Cnyvae CBOAMM K Ceaylolemy.

OTbICKaTb C NOMOLLbIO BeANYMH X(t) M Y(t), cHATbIX NPV HOpManbHOM QYHKUMOHMpPOBaHMM QY, Takue
WCTUHHbIe napameTtpbl P (t), Bz (t),...... B (t), xoTopsle BoIgemnatoT cBoiicTBa OY U IO3BOJIAIOT YCTAaHOBUTH,
II0 KaKOM 3aKOHOMEPHOCTH INPOUCXOZUT INpeoOpa3oBaHKe BXOZHOTO BoszeiicTBusf X(t) B BbIxogHOM
napameTtp Y(t).

[na nuHeliHOro o6beKTa ynpasBaeHMs CNPaBesnBo YpaBHEHME:

n
Ve = Z B Xi
i=1

roe Bi - UCTMHHBIE NapameTpbl MOAEeNu.

Cxemy MOAENMPOBaHUA MOXHO NPeAcTaBUTb TakMM 06pasom Npu KOTOPOM KaXKAoOMy MCTUHHOMY
napametpy bi OY coorBercTByeT o mapamerp Mozenu. Heo6XoAUMO OIpefeIuTh TaKue 3HAYEHHUA Oi
IIapaMeTpPOB MOJeJIN, KOTOpbIe C MAaKCUMaJIBHOI TOYHOCTHIO OIleHUBaIK OBl BilapamMeTpsl.

Ecnu HewsBecTHble IIapaMeTphl MOJelIH OTBICKMBAIOTCH, HAIpUMep, C IIOMOLIBIO MeToAa
HaUMEHBIIUX KBaZPaToOB (MJIM SPYTHUMU U3BECTHBIMU KJIACCUIECKUMU METOJAMHU), TO
cHavasa TpebGyeTcs JaTh OIeHKY MOMEHTHBIX XapaKTePUCTUK BXOJHBIX M BBIXOJHBIX ITaPaMeTPOB U JIHIIb
IIOTOM OIIpefle/IUTh, PpellNB CHUCTeMy JUHeHHBIX YypaBHeHM, 3HaueHHUsS HeM3BeCTHBIX IIapaMeTpOB
Mogenu. Takoi crmoco® He TOJIBKO 3aTPYZLHAET OIpefeseHHe IOCIeIHUX, HO U JaeT HU3KYIO TOYHOCTh
MogenupoBaHud. Kpome TOro, ero mcrosnb3oBaHUe IIPU YIIPaBI€HUM B peayJibHOM MacurTabe BpeMeHH
IIPaKTHYeCKX HEBO3MOXXHO, TaK KaK BBIYMCIEHUE KOI(PPHUIUEHTOB CONPKEHO C OOJBIIMMU 3aTpaTaMHU
MAIIMHHOTO BpeMeHH.

HoBble BO3MOXXHOCTH OTKPBIBAIOT CaMOOOYYaIoINecs UTEPAIOHHBIE aJITOPUTMEI [2], C ITOMOIIBIO

KOTOPBIX BBIYUCIIAIOTCSI KO3(PIUIIMEHTHL.
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n
YWZH%MXW
dn=adin1 + ¥Yn =t Xin

n 2
2 X
=1

3Iech QliN-1— ampuopHas MHGOpMAIVA MOZENIH, (i N BEKTOpP HOBOTO IapaMeTrpa Mozenu Ha N-om miare ,

Vn— BecoBOM mapamerp N-To mara HTEeparOHHOTO aJrOPUTMA.

Crennduky QyHKIIMOHMPOBAHUS QJITOPUTMA B OCHOBHOM OIIpefiesisieT BECOBOM IlapaMeTp YN ,
KOTOpBIE B oOmeM Bume saABIferca (QyHKIuell KoiaudecTBa wurTepanuoHHbXx maroB YN=f(N).
[TpenyiokeHHBIN anrOPUTM — BHUAOU3MEHEHHBIH aArOPUTM  CTOXACTUYECKOH  aNNpOKCHMAaILUH,
M3BECTHBIN Kak anroputM Pob6cona-Monpo. Yro kacaercs Becoro koadduumeHTa, To C MpaKTUIECKOH

TOYKU 3peHUs ero GepyT paBHBIM :

S
ym=y

Ba)xHBIM 5TalloM MOZEINPOBAHMUA OOBEKTa ABJIIETCSA IIPOBEPKaA CTENIEHN N30MOP(hU3Ma MEXAY MOJEIIbIO
1 00BeKTOM. B Teopuu npezaraloTcss HeCKOJIBKO KPUTEPHUEB, C TIOMOIIBIO KOTOPBIX OLleHUBAETCS CTEIIEHb
nzomopdusma. M3 HuMX 0COOeHHO cileZyeT BBIZENUTD, OTIMYAIONIUNCA IIPOCTOTOM U OIpefeeHHOH

YHHBEPCATBHOCTBIO, KPUTEPUI U3BECTHBIH KaK KOPpeIAIlMOHHOe OTHOIIeHue /2/

%Azi gn;Ai I

i=1

N N

1_ n
rl: gﬁlyzi ;.yi

N N
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A; = V:'__).L?n

i 4

- OTHOIIIEHVE MEXAY BBIXOZOM O0BEKTa ¥ MOZEIN COOTBETCTBEHHO.

BbllWEeN3NOKEHHAsA METOL0N0MMA  KacaeTCA 3/1eMEHTOB TaKMUX CUCTEM OMNTUMAJIBHOTO YynpaBAeHuA
MaTeEMATUYECKUX MOLENEN, KOTOPblE MMEIT IMHEHDBIN XapaKTep.

B uenom mogenv GyHKUMOHUPOBAHUA 3EMEHTOB CUCTEMbI MOTYT BbiTb U HEANMHENHbIMKU, HO ANA
HaxoXAeHWA  MapameTpPoB CBA3M MeXAYy  3/eMeHTaMW B JIIOOOM c/lyyae MOXKHO WCMO/Ib30BaTb

BblILLEOTMEYEHHYIO METOA0/10TU0 C YHETOM COoAepKaHUA MO[],EJ'IEI;’I 3/1EMEHTOB CUCTEM.

3aKiouyeHue

B Tpyae paccmMoTpeHbl MPUHLMMAbI AEKOMMO3ULMN TEXHOAMHAMUYECKUX CUCTEM, MOCTPOEHUe
mMmoaenen ynpasaeHuns.YkasaHHbI NoAxo4, LWMUPOKO UCMNOb3YeTCcA B CUCTEMaX yNpaBaeHna Moaensimu. 31o
MEeTOA0/10T1A, B C/ly4ae KNacCUYecKoro MoAeInpoBaHuma, He npeaycMmaTpmMBaeT 0COBEHHOCTU CBA3U MexXAay
ero snemeHTamu (nepexogsawine NPOLECCHl MEXAY 3AemeHTamu)npu npouecce ¢GYHKUMOHUPOBAHUIA
cUCTeMm, U BbixoAALLME NapaMeTpbl 0AHOro 06beKTa NpeAcTaB/ieHbl Kak BXoAALUIMe NapameTpbl CAeayowero
obbekKTa.

B npeanoxeHHou npoueiype MOAE/NMPOBAHUA Bbllle YKasaHHble 0COBEeHOCTM CBA3U
npeaycmaTpuBaloTCA UM TaK Ha3biBaeMbIMM MUKPOMOAENAMU OCYLLECTBAAETCA (OPMUPOBAHUE BXOAHbIX
napameTpoB BTOPOro o6beKkTa Ha OCHOBE BbIXOAHbIX NapamMeTPOoB NepBoro o6bEKTa.

Takoi (KOHCTPYKUMOHHBIWA) nogxoA npouecca MOAENUPOBAHUA CUCTEM OTHOCUTE/NIbHO YC/IOXHAET
peanusaumio moaenei, Nerko BbINOJIHAEMbIX B YCIOBUAX COBPEMEHHbIX BblYECNTENbHbIX CUCTEM, HO NpU

3TOM 3HAYUTEJ/IbHO YBE/NINYMUBAET CTENEHb a4EKBATHOCTU K pe€a/ibHbIM obbeKTam ynpasaeHuAa.
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Determination of the parameters for generalized model of the complicated techno-dynamical systems in
case of system decomposition.

T.Kapanadze, A.Tsintsadze

Abstract: As it is well-known modeling of complex systems is connected with lots of problem caused by
multi-level hierarchy structure, complexity of modeling process, big dimensions of realized tasks and etc.
The paper discusses decomposition principle of system based on the theory of technology
implying the following: object of management is purposefully divided into autonomous sub-objects-
elements, later autonomous elements are being modeled and links between their models established. In
the paper based on the theory of identification methodology of defining connection parameters between

elemens of system (models) is discussed in case of linear object of management.

50



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/IHBIM HAYVYHBIN )KYPHAJI « BO3AYIIHBIU TPAHCIIOPT»

LSIM0SIMAOLM LO3ICH0IAM TIMbOR(O  LLd3STA() B@S6L3MOB0»

0o G9gdbmpobsdozm®mo bolgdgdol Bwmbdzombo®mgdol gsbbmaspmgdmmo dmegmol
3505393 Mgd0L 3obLsBMZMs,LolGHYIIOL ©g3MI3MmboEool dgdmbggzsdo
0.353565d9, 5.30633999.

OMamO3  (360080w0s,000mo  LolEGIGOoL IMIWOMYds 935300090 ME0s  M0Y
36239393056, MyMM0(350 M935¢0Mb0sbo 09MMJommo BEGHMWIEHES, Lobgowobszom
9EWms 356539BHMYO0L OO A96DMT0Egds s Lb3s.

65960880, 9dbmmyools mgmeH05Hg ©IgMbMdOm,456bowmos ©g3ma3MmbBoEools
36063030 6o 8aMdscgmdl  9999do.bgds Moo  LobiGgdob  J39LoLEHgdgdo©

bowmgbmmo  ogmxs - 3ozgo  J3gLolEgdgdol  (9egdgb@gdol)  o3@™bmdools
99656Pmb000.0900mddo  bgds  93GHM™bMIomMo  JgqloliBgdgdol  (9argdgbBgoob)
99095 s 3500 FMEMOL 35330600l TY>IdS.

Bsd®™ddo  00abBH0R03300L @d  LoLEBHYIPPOL  TIMPIWOMHIOOL  PMIMEOHODY
©94MbMmdom gobbowrmwos 353806MH0L 3561539BHMJO0L 3360l MY MW MY0s,HB0Z0
dmggdol d9dmbgggsdo.

(Moctynuno 16.05.2011)

ABHWALMOHHbIE KOHCTPYKLUOHHbIE MmaTepuanbl

TEXHO/10rMA NONYYEHWNA U3AENUNA U3
B3PbIBOBE3OMNACHbIX CI/IABOB

r.r. U,VIPEKVIABE*, A.I'.I'opp,e3MaHM*, r.A. I'opp,esual-m**
(ABMauMOHHDI yHUBepcuteT Mpysum, np.KetesaH Llamebynu, 16, Tounucw,
0144, Tpy3us)

(Tpy3nHCcKuMit TexHnuecknii yunsepcurert, yn.Kocrasa, 77, Téunucu, 0175, Mpysua)

Pe3siome: np(?dﬂO)f((?Hbl mexHos10eUA npou3eodcmea 83pblBO6€3OI70CHbIX Cris1aeo8 U PeKOMeH-

OGL{UU rno pacwupeHUro 30Hbl IpuMeHeHUA demaneli u UHCMPYMEHMOo8, U320moe8rsieH-

51



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/IHBIM HAYVYHBIN )KYPHAJI « BO3AYIIHBIU TPAHCIIOPT»

LSIM0SIMAOLM LO3ICH0IAM TIMbOR(O  LLd3STA() B@S6L3MOB0»

HbIX U3 3MUX CM/AA808, C Uenbl UX 3KCMAYamauuu 80 83Pbl800NACHbIX Cpedax,
Komopbie mMmo2ym 06pa3086I8aMbCsA 8 MPOU3BOOCMBEHHbIX YCA0BUAX ABUAYUOHHBIX,
Heghmexumu4ecKux, 2a30Mpou3800UMmMesnbHbIX, 2a30MpPAHCIOPMUPYIOUUX U Opyaux
npeonpuamusx.

KnioueBble cnoBa: B3pbiBO6e30MacHbI, 6pPOH3a, AeTanu, MHCTPYMEHTbI, MeXxaHW4Yeckue

CBOMCTBaA.

1. BBEAEHME

PaclumpeHrMe 30HbI 3KchAyaTauuMu CNAaBoB, nNpeAHasHayeHHbIX [A1A MPOM3BOACTBA M3Aenuid,
paboTalolwmMx BO B3pbIBOOMNACHbIX Cpefax UaM  yCTPOMCcTBax ¢ obopyaoBaHMEM, B KOTOPbIX MO YC/A0BUAM
TEXHO/IOTMYECKOro npoLecca WUAM BCAeACTBME aBapuK, MOTYT 06pa30BbIBAaTbCA B3PbIBOOMACHbIE CMEcU
roOpHOYMX ra3oB MM MapPOB BCEX KAaTErOpUit BOCM/IaMeHEeHMUs, ABASETCA aKTya/ibHOM 3a4a4en.

B HacTosilee Bpema B3pbiBo6e30MaCHble WHCTPYMEHTbI, U34eNuA U OTAeNbHble  AeTanu,
M3roTaB/IMBaemMble M3 Pas3/IMYHbIX OPOH3, He MOryT yAOBNETBOPATb TpeboBaHMA MO MeXaHWYECKMM
CBOMCTBaM M CTOMKOCTU. C yBEIMYEHHBIMU pasMepamm MpPoayKuMa  MOJIYYaeTcss FPOMO3AKON U TAXKENON,

Heyao6Ha B aKcnyaTaumm, KoapdMLMEHT NCNOb30BAHNUSA

"NMpodeccop
**AccoummpoBaHHbI Npodeccop

MeTanna Npu MU3roToBNEHUU ABAAETCA HU3KMM. [lpumeHeHue 6GepunnveBolr  OGpOH3bI, a  TaKXke
MapraHLLOBUCTbIX ME/IbXMOPOB HELLEeNecoobpasHo, Tak Kak OHM  ABAAIOTCA AOPOrMMU MaTepuaiamm B CBA3M
C AePUUMTHOCTBIO COCTABAAIOLWMX KOMMOHEHTOB. Kpome TOro, TOKCMYHOCTb Bepuaivsa npossaseTca He
TOJIbKO NPM BbINJIaBKe, HO M MpPU NOCAEAYHOWMX ONepaLmax niacTmyeckon aepopmaLumn u mexaHn4Yeckom
06paboTKu.

C yyeTom HasHauyeHUn 0bbeKTa aKcnayaTauum ( 3aXKMMHOM , TPYLUMIACA, YAAPHBIN, pexyLmii u ap.)
pa3paboTaHbl CNaBbl HA OCHOBE MeAM, U3AENUA W3 KOTOPbIX MOTYT MPUMEHATLCA BO B3PbIBOOMACHbIX

cpepax, rae saHeprua coyaapeHus aetaneit He npesbiwaet 100[K/c M CKOPOCTb CKOMbXKeHUA — 6,3m/c [1].
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Mpu aKcnayaTauum AeTanei B BbllleyKasaHHbIX YCI0BUAX, OTCYTCTBME UCKPbl B OCHOBHOM obecrneunBaerca

XUMNYEeCKUM COCTaBOM CnaBa.

2. OCHOBHAA YACTb

[NA U3roToBAEHUA 3aXKMMHbIX U TPYLLMXCA AeTanen, peKoMeHayemble CnaaBbl NpeacTaBaatoT coboi
alOMUHMEBYLO BPOH3Y C HUKEeNEM, AOMNONHUTENbHO NIETMPOBAHHYIO XPOMOM U UMPKOHUEM. M3BecTHO [2],
4yTo Meab 0bpasyeT C HUKeNeM HenpepbiBHble TBEPAble PACTBOPbI BO BCEM AMana3oHe TemnepaTyp U
KOHLEHTPAUMN HUXKe conmayca. PacTBOpMMOCTb  anlOMUHMA B MeaW, MNpU JIETUPOBAHUN HUKENEM,
3HAUUTENIbHO CHWXKaeTca M ewe 6o/blie yMeHbLIAeTCA  C MNOHMMKEeHMeM TemnepaTtypbl. [lostomy
NIerMpoBaHne HUKeNeM aIloMUHUEBBIX BPOH3 C BbICOKMM coaepyaHnem antommnHua (11-12%) cnocobcrsyet
MOJIYYEHUIO 3HAYUTENIbHO BbLICOKMX MEXAaHMYECKMX CBOMCTB MOC/E 3aKajlku W CTapeHus (400-420°C C
BblAEpPXKOM 2u), BCheacTBUE BblaeneHna nHtepmetannmaos NisAl u NiAl .

JononHuTtenbHbiM nermpoBaHmem xpomom go 0,7%, antomuHueBble BpPoH3bl NpuobpeTatoT nocne
3aKaZlKW U CTapeHusa Xxopollee COMPOTUB/IEHME  WU3HOCY , BC/AeACTBME TMPUCYTCTBUA B CTPYKType
BblAENEHHOIO XpoMa. LIMPKOHMI TaKKe obecrneynmBaeT BbICOKME NMPOYHOCTHble cBoicTBa. OgHako 6onee
3pPeKTMBHO OAHOBPEMEHHOE NErMpoBaHME XPOMOM U UMPKOHMEM. TakuMm nyTem noJjy4vaerca
MEeJIKO3epPHUCTAaA M OLHOPOAHAA CTPYKTypa M, COOTBETCTBEHHO, BbICOKOE COYeTaHWe CBOWMCTB. BBeaeHue
xpoma Ao 1,0% cnocobcTByeT MOBbILEHUIO COMPOTMBAEHMA WM3HOCY WM Mnossydectu. ocne 3akanku u
CTapeHua npu 530-540°C, ¢ Bblaep»KKkon 30-45MnH, U3 TBEPAOrO pacTBopa BblaenseTca gucnepcHasa ¢asa
Cry Zr, a Takxe NiAl, 4yTo pe3Ko NOoBbIWaAET TBEPAOCTb, BPEMEHHOE COMPOTUBAEHUE pa3pbiBy U nNpepen
TEKy4YecTn, NpPu 3TOM HECKOJIbKO CHUXKaEeTCA yaapHasa BA3KOCTb.

XMMMYECKUI cocTaB UccnenoBaHHbIX cniaBoB cuctembl Cu- Al- Ni -Cr -Zr npusegeH B Tabn. 1.

Xumuueckuin coctas (%) cnnasos

Tabanua 1
OCHOBHblE KOMMNOHEHTbI Mpumecwu
Cnnas Al Ni Cr Zr Cu Fe P
Nel 11,8-12,15 5,8-6,3 0,5-0,7 0,25-0,36 OctanbHoe
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‘NQZ 11,7-12,1 7,7-8,2 |0,55-0,65 | 0,25-0,35 OctanbHoe | 0,2 ‘0,05 ‘

TepmoobpaboTKka MO3BOAET U3MEHATb CBOMCTBA CM/iaBa B LUMPOKMX BO3MOXHa ee

npegenax,
nepepaboTka nAUTbeM, NaacTMdeckol aedpopmaumeinnt U1 mexaHmyeckon obpaboTkoii. Kpome Toro , cnnas
YCTOMYMB NPOTUB KOPPO3UM.

MexaHuyeckmne cBOMWCTBa B3PbIBOOE30ONACHON aNtOMUHMEBON OPOH3bI MPU PasHbIX COCTOAHUAX
npueBoaATca B Tabn.2.

AntommMHMEBanA GPOH3a C HUKeNem W AOMNOJSHUTENbHO JIEFMPOBAHHAA XPOMOM W UMPKOHUEM (Man

TmTaHom 0,2-0,9%) Npu yOoapHOM BO3AENCTBMM HE UCKPUTCA U XapaKTEpPU3YeTCA OTHOCUMTE/IbHO BbICOKMMM

NMPOYHOCTHbIMM MOKa3aTeNAMMU. OHa noasBepeHa TepM006pa60TKe.

MexaHn4YecKkne CBOMCTBA aNtOMUHNEBOM 6pOH3bI

Tabanua 2
BpemeHHoe YCNOBHbIN YpnapHas TBepaocTb
CocToAHuMe cnnaga conpoTms- npeaen BA3KOCTb, | MO

NeHune TeKy4yecTty, Ol , BpuHento,

paspbiBy, Go,2, MMNa KIx/cm® HB

o, MlMa He meHee

He MmeHee
NuToit 820-860 600-660 3,0-3,2 290-310
JNnTtoit TepmoobpaboTaHHbIii 850-900 750-780 2,0-2,5 340-360
O6paboTaHHbIN AaB/ieHNEeM 770-800 700-740 3,0-3,4 350-370
ropsYem COCTOAHUK
O6paboTaHHbIN AaBaeHnem ¢ 650-950 500-850 1,0-5,0 380
nocneaytowen TepmoobpaboTkoi

B Tabnuue 2 AaHbl MexaHUMYecKMe XapaKTepUCTUKKM nvToro cnnaea No2 nocne TepmoobpaboTKu:
Temnepatypa 3aKaNKku Tuy = 920-940°C, BPEMA BbIAEPXKKU NPM 3TUX TemnepaTtypax — 14, 3aKanoyHasA
cpepa —BoAa, TemnepaTypa crtapeHma T = 490-510°C, ¢ BblAEPKKON — 2 u.

Mpn HeobXoAMMOCTM MOBbLIWEHMA TBEPAOCTU CMAaBa PEKOMEHAYETCS MOHUMKEeHWe TemnepaTypbl

3aKankuM Ao Ts.. = 880-900°C, BpeMA BblAEPKKM NpK TemnepaType 3akankn 35MuH, TemnepaTypa CTapeHuna
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- 450—470°C, BpeMA BbIAEPMKKM NpM TemnepaType cTapeHusa 35muH. Takol pexmm obecneumsaet
cnegyowme mexaHu4eckue cBoncTea: o, = 820-860 MMa, o,=720-780 MMa, 6= 1%, HB—370-390.

M3 B3pblBOGE30MACHOIO CMn/iaBa, KPOME OT/AIMBOK, MOMHO NOAy4yaTb NPYTKKU, TPpybObl, MNPOBOJIOKY,
MOKOBKM O/ W3rOTOB/IEHUA C/IECAPHO-MOHTAXKHbIX MHCTPYMEHTOB, AeTanei, paboTalowwmx B TAMKENbIX
YCNIOBUAX CUABHOTO TPEHMA BO B3PbIBOOMNACHOW cpefe, KOTopas  MoXKeT ObiTb 06pa3oBbiBaTbCA B
NPOW3BOACTBEHHbIX YCAOBMAX Ha HEPTEXMMUYECKMX, aBUALLMOHHDBIX U AP. NPEANPUATUAX.

[Ona onpegeneHns AMTEeNHbIX CBOMCTB CNaBa 3a/IMBKY NPOBOANAM B AMANa30He TeMNepaTtyp 1200°C -
1150°C. YcTaHOBNEHO, YTO MpM YKasaHHbIX TemnepaTypax Ha npobax TpeuwmHbl He obHapyXKuBawTca ,
NMHeWNHanA ycagKa coctasnnet 1,5-2,2%, MuaKkoTeKydecTb Bbicokana (340-320mm).

MnaBKy CNNaBOB OCYLLECTBAAAN B MHAYKLMOHHbIX Meyax MoBbILWEHHOM YacToTbl, KOTOpPas No3BOAAET
NPOBOANTb MPOLECC C MEHbLMMM MNOTEPAMM HA Yrap U 3HAYUTENIbHO MOHUMKAET YPOBEHb 3arpA3HeHusA
OKpy»Katower atmocdepsbl. NMprumeHeHne GAOCOB NO3BOANO YMEHbLWMUTb HE TONbKO yrap MeTanna, Ho U
NoNYy4YUTb KauyeCTBEHHOE MO MeTanny amtbe. LUnxToBble maTepuasnbl, B OCHOBHOM Medb W aJlOMUHURA,
npeaBapuTeNbHO NOAOrPeBasM B KAMEPHbIX 3/1eKTponeyax A0 TemnepaTtypbl 250-300°C pns yAaneHua
OCTAaTKOB Macna W Bnarn. XMMUYECKUIA aHaNM3 Ha OCHOBHble KOMMOHEHTbl MPOBOAMAN  ANA KarKaoM
nnasKu.

Mpu nnaske B3pblBO6E30NACHOM aNOMUHUEBON OPOH3bI C HUKENEM OCHOBHbIMWM  MaTepuanamwu
CAYKUAN: MeOHble CAUTKM U YYLWIKWU NEPBUYHOTO aNOMMHUA, Hape3aHHble Ha MEPHble KYCKWU, HUKENb
rpaHyNMPOBaHHbIN , @ TaKKe COBCTBEHHbIN BO3BpaT (AUTHUKM, npmbbian, 6pak) n nuratypa Al NiwmCr.

JNluraTypa xpoma v UMPKOHUA Ans BbICTPOro pacTBOPEHMA U MEHbLLEro yrapa BbiNIaBAsAIM B TOWN e
NNaBMUAbHOM NeYn U pPasnMBanM B YylKK. [Tpn NnaBKe OCHOBHOrO MeTasi/la pacyeT WUXTbl NPOU3BOAUNM
(KoppeKTMpoBanuM) No cocTaBy STUX 31IEMEHTOB B Cr/aBe.

LLnxToBble maTepuasnbl, NO pacyeTy LWKUXTbl , NOAABAAN K TUFAAM Me4vell U 3arpyaam CcornacHo
TEXHOJIOTMYECKOMY MpoLeccy nAaBkW. Jiuratypy BBOAMAM BMECTE CO BCEMM APYTMMM  LUMXTOBbIMMU

maTtepumanamm, a VIO,D,VI,EI,HbIl‘;I Ll,MpKOHMVI - nepeg okoOH4YaHUEM NnJ1aBKU. )‘KVI,EI,KMVI MeTann pasorpesanu 4o

Temnepatypsl 1180-1200°C ¥ ¢ NOMOLLbIO NOABECHOTO 9/IeKTPMYECKOro KpaHa pasgaBanu B pa3aaToyHble
neyu.
B pasaaToyHOM neyun noafaepuBanu NOCTOAHHYIO TeMNEepPaTypy pPas3avMBKM cniasa B npegenax 1120-

1150°C. PasnneKy meTanna NpousBOANIN B KOKMUJ/IbHbIE MALUMHbI.
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OTnMBKM  cobupanun B cneumasibHOM Kenes3HOW Tape W Mocjie OXNaxKAeHUA NoAaBasn Ha y4yacToK
NJa3MeHHON pe3Ku ANa yaaneHus JIMTHUKOBOW cUCTeMbl, @3 NpoduibHble OTAMBKM (NUTble rantenu) gns
noslydeHUA AeTaneit Manblx pa3smepoB, OT CTOAKA OTOMBaNM BPYUHYHO U 3aTEM MOLABAIM NOA, LWTAMMNOBKY.

[na n3rotoeneHns B3pblBOHE30ONACHLIX YAAPHO-PEXKYLUMX UHCTPYMEHTOB (3ybun, Kpeiumelicenos,
KEPHEPOB W Ap.) PEeKOMeHAYETCA MapraHuoBMCTas BPOH3a C HUKeNeM AOMNOAHUTENIbHO IerMpoBaHHanA
LMHKOM, aNlOMUHMEM W, B OTAENbHbIX C/AYy4aAX, XPOMOM W TUTaHOM. MapraHuosuctaa H6poH3a c
copepXaHnem o 22% Mn umeeT ofHodasHyl CTPYKTypy BO BCEM MHTepBasie TemnepaTtyp A0 JIMHUKU
conmayca, Tak Kak Mn pacTBopseTcs B TBepAol megu B 60/blUMX KoaudyecTBax. Mcxoaa M3 3TOro oHa
BbICOKOMAACTUYHA, MPWU OAHOBPEMEHHOM COXPaAHEHUW BbICOKOM MPOYHOCTWU, XOPOLWIO MoABepraerca
06paboTKke B ropAYemM W XONOAHOM COCTOAHMAX. CniaB NPOM3BOAMACA W3 CAeAyHWMX LUXTOBbIX
MaTepuanoB: MeAHbIX CAUTKOB, [PaHYIMPOBAHHOIO HUKeNA, UMHKOBbIX M  aJlOMUHMEBBLIX YyLUEK,
3/IEKTPOTEPMMNYECKOTrO MapraHua, MeTa/JIMYecKoro Xpoma MAM  rybyatoro  TUTaHa , cOBCTBEHHOTO
BO3BpaTa (NMMTHUKK, NpUbbIAK, BpaK).

Xpom BBOAMACA B BUAE NWraTypbl, @ TUTAaH B YACTOM BMAE B KOHLUeE NAaBKW. KUOKUN meTann
pasorpesBanca 40 TemnepaTypsbl 1050-1150°C pasgasanca B pasgaTodHble nedun. PasnmBka meTtanna
Npou3BoAnaAach KOBLUIAMM B KOKWU/IbHbIE MALWHbLI. BblOUTbIE OTNIMBKM NOAABANAMCh Ha Y4aCTOK OTPE3KK AN
yOAneHna NUTHUKOBOM CUCTEMBbI. JIUTble 3aroTOBKM MEPEHOCUINCL Ha YYacTOK  TepMOMEXaHUYEeCKOoM
06paboTKu.

XMMUYECKUI cOoCTaB yKasaHHOrO crn/aBa npueeaeH B Tabn.3

XMMMYECKKNIH COCTAB MapPraHLLOBMCTON BPOH3bI

Tabnunua 3
OCHOBHble KOMMNOHEHTbI Mpnumecn
Al Ni Zn Mn CrmnmTi Cu C
1,0-1,6 19-21 17-21 19-21 0,2-0,5 OcTtanbHoe 0,08 He bonee
Haunydwee coyetaHMe mexaHuyeckmux csoncte ( o, = 880-1120 MNa , HRC, 39-42, oy =

3,5"/cm®)  MOMKHO MOAYUUTL NPU CAEdyIOLEM PeXMMe TePMOMEXaHUYECKO 06paboTKM : Harpes nog,

3aKasky 800-820°C, BblAEPXKKA Npu  3TOM Temnepatype 34, OX/NaXAeHuMe B BOAE, XOA04HOE
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AedopmnpoBaHue co cTteneHbto gedopmaumm € =35-45%, ctapeHMe B MHTepBase TemnepaTtyp 370-400°C
C Bblgep:KKoi 12-164. Ona noayvyeHusa Hambonbllen NPOYHOCTM TeMNepaTypy cTapeHua cneayet 6patb 450-
470°C c BblAEpPKKOM 4-6 .

Ons ynyduieHus CTPYKTYpbl CnaaBa pekomeHayetca moauduumposaHue xpomom (0,2-0,5%) nnn
TuTaHom (0,2-0,5%).

CnnaB xopowo o06pabatbiBain pasHbiMM METOAaMM MacTuyeckon aedopmaumnm nNpu AoCTaTOMHO

LIMPOKOM TemmnepaTypHOM UHTepsane (830-600°C).

3. 3AK/TIOMEHUE

TexHONorMA LWTaMMNOBKM 3aroTOBOK M3 B3pblB0HE30NacHON astoMUHMEBOM DBPOH3bI C HUKENEM U
OOMNONHUTENIbHO JIerMpPOBaHHAA XPOMOM WM UMPKOHMEM MPUHLMMUANBHO HEe OT/IMYAeTcA OT TEXHOI0TUU
LWITaMMOBKN CTa/ibHbIX 3aroToBoK. LLUTamnoBKy 3aroTOBOK CO  C/IOXKHbIMM MOMNEPEYHbIMU CEYEHUAMMU
YKenaTeNbHO NPOBOANTb HA ObICTPOXOAHbIX YCTAHOBKAX C NPUMEHEHMEM CMA304YHbIX MaTepuanos. ObpesKy
06109 PeKOMEHAYeTCA NPOU3BOAUTL B HUKHEM WHTEpBane  TemnepaTypbl Wwramnosku (580-650°C) mam
nocne Hopmanmsaumm (T,oew= 700 £50C, BblAeprKKa 2,5-3 4, oxnaxkaeHue Ha Bo3ayxe) OTWTaMNOBaHHbIE
3aroToBKM M 06pe3aHHble MOKOBKM BO U3bEKAHUE UCKPUBAEHUA HEOOXOAMMO YIOXKUTb MO INHUK 06pPe3KU
obnos.

B cBA3KM C BbICOKOM MPOYHOCTbIO M TBEPAOCTHIO B JIMTOM COCTOAHUWU astoMUHMEBYIO BPOH3Y cocTaBa
Nel wu Ne2, yKasaHHbIX B Tabn.l, uenecoobpasHo MCMoOAb30BaTb B OCHOBHOM A5 NPOWM3BOACTBA
WMHCTPYMEHTOB, paboTatowmx BO B3PbIBOOMACHbLIX YCA0BUAX. ONTUMANbHBIM  PEXMM  TEePMUYECKON
06paboTkmn cnnasa Nol — 3akaska B BOAe C TemnepaTypbl 960-970°C ¢ BblAEPKKOW 14 1 cTapeHue npu
Temnepartype 480-520°C ¢ BblAepKKOM 3-4 u., nocneaytoLee OxXNaxKgeHne Ha BO34yxe.

B3pbiBo6€30MacHbIN CNaB 418 U3rOTOBAEHUA YAAPHO-PEKYLLNX MHCTPYMEHTOB U AeTanen, B 0Tindne
OT  aNlOMUHMEBON OpPOH3bl, 0OpabaTbiBaeTcA /MWL B XOJOAHOM COCTOAHMM KaK  MAACTUHECKUM
AedopmMUpoBaHMEM, TaK U MexaHMYecKon obpaboTkoi. Mo3aTomMy C LEeNblo COXPaHEHMA BbICOKMX TEXHUKO-
SKOHOMMYECKMX NOoKasaTenei, He0H6XOAMMO MaKCUMasbHO MPUBAU3NTL NNTbe K M3aennto no Gopmam u
pasmepam. B cnyyae HEBO3MOXKHOCTM 3TOro, MPOU3BOAUTbL NaacTuUveckyto aedpopmaumio go € = 50% u

MexaHo0bpaboTKy (McKAtoYas wandoBaHMe abpasvBHLIM UHCTPYMEHTOM).
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TECHNOLOGY OF PRODUCTION ARTICLES FROM
EXPLOSION-PROOF ALLOYS

G.Tsirekidze, A.Gordeziani, G. Gordeziani
The technology of production of explosion-proof alloys and recommendations to widen of the
sphere of application of articles and tools made from these alloys are presented with the aim of using

them in potentially explosive conditions, which might exist in aviation , petrochemical, gas production

enterprises, gas transporting organizations and others.
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ABMaLMOHHOE MaTepuanosegeHue

BbICOKOTEMMEPATYPHOE B3AMMOENCTBUE XPOMA
C KOMIMNOHEHTAMMU BO3YXA

0.1 MuKa,qse*, H.U. Maiicypagze**, A.l. I'opp,esuaHM*, r.o. MMKap,se***,

*kk *kk
P.K. 3eKkanawsunu , [.B.PrtBennawsunu

(Tpy3nHCcKuMit TexHnuecknii yuusepcuret, yn. Kocrasa, 77, Téunucu 0175, pysus.
MHCTUTYT meTannypruu u matepuanosegeHus um. PepauHaHga TaBagse,
yn.Kas6eru,15, Tounaucu 0160, Mpy3us)

Pestome: 8 nnpoyecce 8bICOKOMEMNEPAmMypPHO20 OKUCAEHUS XPOMa 8 ammocgepe 8030yxa Ha
memarnnudeckoli nosepxHocmu o06pazyemca  OKCUOHAA MAEHKA, KoOmOopas Aullb Ha
HaYanbHLIX cmadusax 3adepycusaem a3omuposaHue mampuysl.  [7y6okas o4ucmka
xpoma om npumeceli HedpeHUA 8edem K 3aMemHOMY MOPMOMEHUIO MPOHUKHOBEHUSA
KOMMOHEeHmMos 8030yXa 8 Memarsin U CHUMEHUIO CKOpOCMU  e20 OKUC/AEHUS npu
memmnepamype 1225 °C.

KntoueBble cnoBa: Xpom, KNCOPOL, a30T, OKCMAHAA NeHKa, HUTpULHaA npocnoﬁKa.

1.BBEAEHME

Bbicokas TemnepaTtypa nnaasseHUA, Xopouwee conpoTnmBneHne OKUCNEeHUI0, HU3KaA NJIOTHOCTb U
BbICOKaA Ten/1IonpoBoAHOCTb XpOMa eLle C COPOKOBbIX roaos NpoLwnoro BekKa O6yCﬂOBMJ'IM BCGMVIprI[/JI
6YM, BbI3BAHHbIN cTrpemneHnem ero npuMeHeHnA B aBUaLMOHHbLIX PE€aKTUBHbIX OBUraTenax. OpHako gse
OCHOBHbIE€ NMPUYUHbI 3aTOPMO3N/IN WLWNPOKOE NMPUMEHEHNE XPOMa B ropAaYvYnX y3/1axX ra3oBbiX Typ6MH. Bo-
nepsbiX, TeMmnepaTtypa XpPynkKo-BA3KOro nepexoaa xpoma 06bIYHO BbIllE KOMHaTHOM 1, BO-BTOPbIX, XpOM
CK/ZIOHEH K ,a,aaneﬁUJerv\y OXpynynBaHUIO B pe3ysibTaTe 3arpAsHeHUA a3oToM npu BbICOKOTeMnepaTypHOVI
BblAepPXKKe Ha BO34yXe, YTO ABNAETCA [aXe 6onee cepbe3Hof/’1 npo6neM017|, 4YemM HU3KoTemnepatypHaa

XPYNKOCTb XpoMma.
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B nocnegHee Bpemsi K cuctemam Ha OCHOBe Xpoma obpalieH HoBbl B3raag [1,2]. Mpwu ycnosum

UCKNOYEeHUA nnn ceegeHna K MMHUMYMY YKa3aHHbIX npo6neN\, Xpom ILl,e[/’ICTBl/ITe}'IbHO

* NMpodeccop

** Accou.npodeccop

™" AKaZeMUUYECKMit LOKTOP

MMeeT Becbma MNPUTAraTeNbHbIA MOTEHUMAN AN KOHCTPYKTOPOB  BbICOKOTEMMEPATYPHbIX  Y3/10B

JieTaTesibHbIX annapaTos.
OKncneHne HenermpoBaHHOIO XpomMa MPU BbICOKUX TemnepaTypax (t>800°C

BblI3blBaeT d)OpMMpOBaHVIe OKa/IMHbl U3 OKCKMAa XpOoma. CymmapHylo peakyuto 3TOro npouecca
MOXHO OMUCaTb NPOCTbIM XMMNYECKUM YpaBHEHNEM, KOTOpPOE, OAHAKO, He pPaCKpbliBae€T KOMMJIEKCHOIO

XapaKTepa peakLUMOHHOro mexaHnsma [3]
2Cr+3/20, =Cr,0,, (1)

Kak M3BeCcTHO, AJOMNONHUTENIbHOW OCOBEHHOCTBIO PEeaKkuMM OKUCIAEHMA XPOMa MNpU  BbICOKUX
TemnepaTtypax ABASAETCA T.H. KOKUC/IUTENbHOE» UCNapeHne OKCMAa B pe3dyibTate GOPMUPOBAHNS NEeTy4Yero
cybokenpa [4]

1/2Cr,0, +3/40, =CrQO,. (2)

3/4
M3 3TOro ypaBHeHMA BMAHO, 4YTO CKOPOCTb TAKOro WCNapeHWA nponopumoHasibHa F)O2 n,

cnefoBaTeslbHO, MPU MOHMMKEHHbIX AABAEHUAX KUcnopoda oHa byaeT HesHauuTenbHoi. Kak npasuino,
OKUC/IUTE/IbHOE MCNapeHMe OKCUAA XPOMa CTaHOBUTCA BaXKHbIM COCTAB/AIOLMM NpoLecca Ha BO34yxe Wan
B aTmochepe Kucnopoaa sbiwe 1000°C, T.e. npu 6an3aTMOCHEPHBIX AABJAEHUAX KUCAOPOAA U BbICOKMX
Temnepartypax.

O4yeBUOHO, YTO MPUCYTCTBME a30Ta B OKUCAUTENbHOM aTmocdepe CyLecTBEHHO MeHseT obuyto
KApTMHY B3aMMOZENCTBMA KMCAOPOAA C XPOMOM, TaK KaK MO BCEWN MOBEPXHOCTM OKUCAAEMOrO Ha BO3Ayxe
MeTanNa, Aarke B MECTax ero MNJ0THOrO KOHTAKTa C OKa/NWHOW, 0OHapyXMBaeTcA NOLOKa/IMHHLIN COM,
OCHOBHbIM $a30BbIM COCTaBAAOLLUM KOTOPOTO ABAAETCA HUTPUA xpoma Cr,N [5].

C yyetom TOro ¢aKrta, YTO pasHbli ypoBeHb NpuUMeceilt BHeapeHuA, ocobeHHO yrnepoaa W a3oTa,
obycnoBnnBaeT pa3bpoc CKOPOCTEl OKUCAEHUA HENerMpoBaHHOro Xpoma [6] M 4To BOCMPOM3BOAMMbIE

pe3ynbTaTbl NONAy4Ya/MCb JIMWLb Ha METanne C KOHTpOI'II/Ip\/EMOﬁ l-II/ICTOTOIL/'I, ncnbiTaHMAM noasepraancb
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06pasupl NpeaBapnTebHO 06€3yrNepPOXKEHHOMO 31EKTPOIMTUYECKOTO XPOMa C CyMMapHbIM COAEPKaHNeM
npumecei Z(N,C,O) ~ 0,02% wu BbicOKOUMCTOrO OAMAHOTO XPOMa C Z(N,C,O) ~ 0,002%.
2. OCHOBHAA YACTb
PeaKuuna KMCAOpoAa C YMCTON MeTaNNMuecKoil MOBEPXHOCTbIO MPOTEKAeT UCKNIOUNTENBHO BbICTPO.

OgHaKo OHa TaKxe 6bICTpO 3ameanaeTtca ¢ noABieHNEM Ha NOBEPXHOCTU TOHYalnLWero OKCMAOHOro

CN0f, KOTOPbIM NPENATCTBYeT NPOHUKHOBEHUIO Pearnpytowmx KOMNOHEHTOB APYr K Apyry.

HaunHas ¢ 3Toro MOMeHTa, YToALWEeHNE OKAaIMHbI MOXKET NPOUCXOLMUTb NYyTEM BCTPEYHOW
anddy3nmn peareHToOB Yepes NEPBUYHDBIN CION U B3aMMOAENCTBUA BHYTPU OKA/INHDI.

MpM OKUCNEHMM XpOMa Ha BO3Ayxe, KakK WM B Kucnopoge, GopmMUpyeTca oAHOPa3HasA OKasMHa,
coctosiwan m3  Cr,O,. Mockonbky Xxpom 061343eT 3HAUNTENLHO BONBLIMM XMMWUYECKMM CPOACTBOM K
KMcnopoay, Yem K asoTy, B NOBEPXHOCTHOM C/I0e HUTpUA He obpasyetca. OaHako as3oT, 6nharogaps b6onee

BbICOKOWN ANdPY3MOHHOM NOABUKHOCTM B OKCUAE XPOMa MO CPAaBHEHUIO C KUCIOPOAOM, MPOHUKAET rny6iKe

1 06pasyeT NOAOKANMHHYI0 HUTPUAHYIO NPOCAOMKY (cMm. puc.1).
TonwmHa 31oM npoc/ioiku N, Ha HaYaNbHBIX CTAAMAX OKUCAEHWSA C POCTOM TEMMEPATYPbI NMPAKTUYECKM
He MeHsIeTCs, TOrAa Kak OKaJMHa 3a 3TOT e Nepuog ABHO yTonwaetca Ny, uto, cnepoBatensHo, BeAeT K

yBennyeHuto ancdedysmMoHHOro NyTy Yepes OKCUAHbIN CNOMN.

Puc. 1. POM un3obpaxkeHne nonepeyHoro nsioma Xxpoma, OKUC/IEHHOro

Ha Bo3ayxe npwu 1200 °C3a 0,5 u.
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BepoATHO, a30T NepeHOCUTCA B MeETa/l 4Yyepe3 CM/IOWHYI0 OKaiMHY Kak ob6bemHON, Tak U
3epHorpaHuyHoi anddysmneir. Ponb nocnegHeir B OKCMAE XPOMa  3HAYMTE/lbHAa M NPU  BbICOKMX
TemnepaTtypax. A30T, A06paBlIMCL MO OKCUMAHbLIM KpWUCTaaiam A0 MaTpuubl, NPOHWKAeT Aajblue Mo
rpaHMLUAm 3epeH MeTanna. HekoTopbiMm NoOATBEPXKAEHMEM 3TOM TOYKM 3PEHUA CAYKUT OTCYTCTBUE
a30TUPOBAHHOIO NOAC/N0SA HAa MOHOKPUCTANIMYECKOM XPOME NPU YC0BUM CNAOLIHOCTU OKaHBI [7].

CPOpMMUPOBAHHBIM  NpU  OAUTENBHOM  MEPUOAMYECKOM  OKUC/IEHWW  MNOAOKA/NMHHbLIA  CNoM

npeAcTaBaseT cob6oi HUTPUAHO-OKCUAHYIO CMECb C MeTaM4Yeckum xpomom. Bratovenna tuna Cr,N u
Cr,O, Bcrpeuvatotcs Ha 60nbLLIOI ry6UHE MaccKBa v BAOb FPaHUL, 3epeH MaTpuLibl. B

obbeme Ka*X40ro 3epHa metanana rpaHnubl cy63epeH AeKopunpoBaHbl ANCNEPCHbIMU YaCTUUAMWN HUTPUOA

Xpoma (puc.2).

Puc.2. P3M unsobparkeHne NogoKaanMHHOIo cnos, CGoOpPMUPOBAHHOMO

npu 1200 °C 3a 200 u.

YBennyeHve AAUTENAbHOCTU OKUCAEHUA MPUBOAUT K MHTEHCMBHOMY OTC/IOEHWUIO OKa/IMHbI U d)pOHTOM
peakunn CTaHOBUTCA OroseHHaA HUTPUAHAA MOBEPXHOCTb. an6bIBaIOLU,Me Cloda aTOMbl Kucnopoaa

OKMCAAIOT 3Ty MOBEPXHOCTb, a BbICBOHOAMBLIMIACA a30T NPOHUKAET rybXe 1 MOXKeT NPUHATL ydYacTue B
HOBOM HWUTPUA006pa3oBaHun. BHyTperHss rpannua Cr,N nepemewaetcs B rny6b metanna, bopmupyercs

NPaKTUYECKM PAaBHOMEPHbIW HUTPUAHbIV CNOM, TO/IWMHA KOTOPOTro gocTuraeT 1-2 mm.
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CnepoBaTenibHO, chOpPMMPOBAHHAA Ha NOBEPXHOCTM XPOMa OKCMAHAA NAEHKa He cnocobHa noaasuTb
andody3nio asoTta, oAHaKO, MOKAa OHa OCTaeTcA CMJ/IOWHOM M aArepeHTHOM NPenaTCTBYeT YTOLEHUIO
HUTPUAHOrO cnoA. Kpome Toro, HE0OH6X0AMMO OTMETUTb, YTO FNYOUHA NPOHUKHOBEHMA a30Ta B MaTpuLy, Npu
HarpeBse 3/1eKTPOIMTUYECKOro XPOMa Ha BO3ayxe B MHTepsane Temnepatyp 900-1000°C, pe3Ko meHsaeTca B
3aBMCMMOCTM OT CTPYKTYPHOIO COCTOAHMA MEeTansa, NOAYYEHHOrO NPU Pa3INYHbIX PEXUMAX OCAKAEHUA U3
aneKkTponuta [8].

MeTannorpaduyeckoe nccnefoBaHMe OKUCAEHHbIX Ha BO34YXE CTPYKTYP 3N1EKTPOAUTUYECKOTO XPOMa
BbIABAAET Ha/iMuMe NOAOKAJSIMHHOIO HUTPUAHOro cnof TonwmHon 200-500 MKm, Toraa Kak B MoguMaHOM

Xpome BbICOKOM YMNCTOTbI O I'IO[],OKanMHHOVI I'IpOCJ'IOVIKG OLLI,YTMMOVI TONNWNHDBI TOBOPUTb HE NPUXOAUNUTCA

(pnc.3). 310 gaeT ocHoBaHWe nonaratb, YTO y6OKasa OYMCTKa XpomMa OT MpMmMecein BHeApeHUa NPUBOAUT K

3aMeTHOMY YMeHbLIEeHNIO MPOHUKHOBEHUA a30Ta B XPOM.

Puc.3. MUKPOCTPYKTYpa OKUCAEHHOro Xxpoma npu 1225 °C:

a) aNeKTPONTMYECKOTO; 6) oanaHOro
X100
KMHEeTUKa OKMCAeHMA HeNerMpoBaHHOrO Xpoma, NpeacTaB/eHHas Ha puc.4, CBUAETEeNbCTBYET, YTO C
paduHUpPOBAHMEM MATPULbI OT a3oTa, yrnepoga U KMcaoposa Npoueccbl macconepeHoca Yepes OKainHy
CYyLLEeCTBEHHO 3ameanatoTcA. MnaBHbIN X004 KPMBOM 2 C YMEHbLUEHMEM CKOPOCTU OKUC/IEHUS BO BpeMeHU
NoATBEPXKAAET, YTO B MPOLLECCE OKUC/EHMA MOAUAHOTO XpOMa Ha ero NoBepXHOCTU 06pasyeTcs XOpoLlo

cuenneHHaa ¢ MeTalJIM4eCKUm Cy6CTpaTOM neHKa, KOTopaAa NOHUXaeT CKOPOCTb p,aanel‘/'lLuero OKUCNEHUA.
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Puc.4. KuHetTnka okncneHmna xpoma Ha sosgyxe npu 1225 °C:

1) aneKkTponnTU4eckoro; 2) nognaHoro

3. 3AK/TIOMEHUE

Mpn BbICOKOTEMMEPATYPHOM B3aUMOAENCTBMM HENETMPOBAHHOIO XPOMa C KOMMOHEHTaMM BO34yXa
Ha ero noBepxHOCTM obpasyeTca oaHodasHaA OKanWHa, cnabo cBasaHHana ¢ maTpuuei. PopmmnpoBaHue
NOAOKA/NIMHHOTO C/10A, PaCNoOIOKEHHOTO MeXAy MeTaN/loM W  OKaAWHOW, ABAAETCA C/leAcTBMEM
NPOHMKHOBEHMA a30Ta Yepes OKa/MHY, GPOHT pPeaKkLMn KOTOPOro onepexkaeT GPOHT peakunmn Knucaopoda c
XpOMOM. Hanuume HUTPUAHOW MPOCNOMKM Ha rpaHUuUe pasgena C MeTa//IOM yXyAwaeT afarepeHTHOCTb
OKa/IMHbI, KOTOPaa /IMlb HA Haya/bHbIX CTaAMAX OKWUC/EHUA MPENATCTBYET YTOJ/ILEHUIO MOAOKaJIMHHOIO
cnos. Tnybokasa ouyMcTKa Xpoma OT MpUMeceit BHeAPeHWUA MNPUBOAUT K YMEHbLUEHWIO MPOHUKHOBEHMUS
KOMMOHEHTOB BO34yXa B META/l/1 U MOHMUXKAET CKOPOCTb ero okucaeHus. OfHAKo, YTobbl 3aMHTEpPECcoBaTb
npovsBoguTeNen aBMagBUraTesnen matepuanaMyM Ha OCHOBE XPOMA C LE/bl0 3aMeHbl COBPEMEHHbIX
HWKeNeBbIX Cynepcrn/iaBoB, MO-BUOMMOMY, NOTpebyeTcA paguKasbHOe pelleHWe npobaembl a3oTHOro

OXpynynBaHMA MaTpuLlbl NyTem CO34aHUA 6apbepr|x 3aWHNTHbIX FIOKprTMVI.

NUTEPATYPA
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HIGH TEMPERATURE INTERACTION OF CHROMIUM WITH AIR COMPONENTS

0. Mikadze, N. Maisuradze, A. Gordeziani, G. Mikadze, R. Zekalashvili, G. Rtveliashvili
Chromia scales formed on unallyed chromium in air at high temperatures hinder its nitridation only at
the initial stages of oxidation. The deep purification of chromium from incorporated impurities appreciably

retards air component penetration into the metal and leads to reduction of the oxidation rates even at 1225

°C.
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Management

Determination of the air transport’s competitiveness level
V. Kakabadze’
Aviation University of Georgia, 16 Ketevan Tsamebuli str. 0144, Thilisi, Georgia.

Summary: In the contemporary business environment, the concept of competition has assumed a
new meaning. In particular, competition is a relative characteristic of goods, which includes the
totality of demonstrated demands of the market at a given moment and for given goods, or a relative
complex assessment of the totality of quality and economic characteristics (parameters) in relation to
the characteristics of analogous goods. The present article gives substantiation to this concept and
presents novelties. Specifically, it introduces the optimal benefit indicator of commercial activity of
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air transport. It also determines the coefficient of correlation of the interests of consumers and
producers (sellers) and, accordingly, the sale (rational) price of goods.

Key words: profitability, priority indicators, coefficient of relative interests.

How can we make economic activity as beneficial as possible both for the entrepreneur and the
consumer, and for the society as a whole? This question has become very relevant in business. In
order to answer it, one has to determine how maximum economic effect can be achieved in this or
that activity. When the aspiration for increasing the profit is confronted by certain natural or
artificial barriers (e.g. competition, coexistence of competitors, ecological, economic, political,
ethnic, and other kinds of security problems, interests of private persons, etc.), it is necessary to
determine the optimal benefit of commercial activity considering all the factors in play and, for
this reason, to determine the criteria with which it should be assessed.

In order to achieve the optimal benefit of commercial activity, it is necessary to determine several
possible variants that are optimally close to doing business, so that we can select the most optimal

(beneficial) of them. If there is only one variant, it will be impossible to make a choice, since we

*Professor

won’t be able to make a comparison. And when we make a comparison, we can deem optimal and
choose the variant which makes it possible to make maximum profit with minimum costs while also
satisfying the demand. It is this postulate that drives business and leads us to the benefit of
competition, and, at the same time, rules out the possibility of creating a price monopoly.

The aforementioned postulate is true for all areas of economic activity, including the civilian air
transport. And in this area, too, the optimal benefit of commercial activity is affected by the
following indicators [5; 2, pp. 40-75]:

- General effectiveness indicator. The general effectiveness of commercial activity on a
concrete air line largely depends on the individual elements of total expenditures (the cost of flight
hour, airport and navigation costs, advertisement costs, state taxes, etc.) which are subject to the

influence of time. To determine the effectiveness, the costs of the base year (costs borne in the first
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year of the activity) and those of the research year (expected) are used, which is expressed with the
following formula: 1=C;-C,, in which “I” is general effectiveness, and “C;” and C,” are costs of
commercial activity in the base and research periods, respectively, expressed in monetary values.
The indicator “I” can be I<0, I>0 or I=0. And if the effectiveness indicator is below zero, this means
that the effectiveness indicator of the activity lags behind the demands of time [3; 5];

- Average commercial load on an air line. The size (tonnage) of average commercial load on
air lines in direct and backward directions is calculated with the formula g=GXy, in which “G”
stands for maximum commercial load, while “y” is the coefficient of usage of maximum commercial
load.

- Length of air line (km) — “L”.

- Number of flights is calculated with the formula R=Q;+Q2/NX, in which “Q;” and “Q,” stand
for passenger flows in direct and backward directions; “N” is the number of seats in an aircraft; and
“B” is the coefficient of occupation of seats.

Thus, for example, if we have several aircraft (“Z;”, “Z,”, “Z3”) and need to determine the
optimal benefit of their operation, we use the comparison method which consists if several elements,

and a change in any of them causes a change in the general result (Table 1).

Table 1
Indicators determining optimal activity Type of Type of Type of
aircraft (Z;) | aircraft (Zy) aircraft
(Za)
1. Effectiveness indicator (1) I<0 >0 1=0
2. Average commercial load on air lines in
direct and backward directions () a(t) b (t) c(t)
3. Length of air line (L) L; km L, km Ls km
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4. Number of flights per week (R) 2 3 4

In order to select the best variant, we need to calculate the operation expenses borne on each
aircraft on each direction (which are included in the effectiveness indicator — “I”’) and income, which
will enable us to determine the optimal benefit based on their correlation (expenses/income). And
based on this, the bigger the indicator of correlation, the less competitive one variant in relation to
another.

Therefore, we can say that the competitiveness of commercial activity of air transport constitutes
the totality of commercial-technical indicators, while its optimal benefit can be determined based on
comparison with another analogous activity. Thus, in an activity as complex as commercial
exploitation of civilian air transport, competitiveness should be assessed in a complex manner, based
on technical-economic characteristics and normative-legal factors, which, in turn, are formed with a
lot of indicators as early as when the technical task of a new model is determined.

At the same time, the technical-economic indicators of air transport should ensure its
competitiveness not only in the given segment of the market, but also attract consumers from
overland and maritime transport. In the case of the latter, indicators of service, safety, and saving of
time come to the fore.

In the area of air transport, the process of launching the activity should be merged with the
solution of commercial and technical tasks. In the contemporary business environment, it is
necessary to put seven basic indicators in order to solve technical tasks: purpose, reliability,

durability, technology, ergonomics, esthetics, and ecology. And in the case of commercial tasks, the

manager should have a marketing strategy that is different from others (those of competitors), and
that will guarantee success when launching the activity in a competitive environment.
In a competitive environment, high technological and economic indicators are necessary, but they

are not enough for its highest effectiveness to be recognized (achieved). For this purpose, it is
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necessary not only to ensure that the competitiveness indicators correspond with the level accepted
around the world, but also to satisfy consumers’ demands by using it. An entity in this field can have
high technological characteristics, but consumers may not be satisfied with them and make a choice
based on other criteria, for example, good service, low ticket price, better guarantees for safety, etc.

Competitiveness of air transport can be assessed with the aforementioned indicators which
include the basic parameters (capacity, speed) of the given means of air transport. A change in these
parameters will increase or decrease competitiveness.

Apart from the abovementioned effectiveness indicator (“I”’), we can use a generalized indicator
— the prime cost of transportation in the given conditions of exploitation — when assessing the
effectiveness of means of air transport, which, at first sight, makes it possible to determine the
rationality of construction of air transport in a simple way, because the prime cost gives an
immediate description of the economic indicators of the use of air transport.

Thus, we can say that the effectiveness of the exploitation of air transport is a characteristic that
is realized with the work carried out in the given conditions of exploitation and assessed by its
economy, productivity, reliability, flight and ecological safety, passenger comfort, safety of cargo,
and compatibility with other means of air transport.

Like technical capabilities, we should not neglect organizational-management advantages either.
An enterprise cannot start working effectively without corresponding human resources. It is
precisely human resources rather than equipment and production supplies that is the main basis of
competitiveness, economic growth and effectiveness. The main aspects that influence the
effectiveness of a human factor firm are the following: selection and advancement of staff —
upgrading their qualifications; training and continuous education of staff; material and moral
support of staff’s work [4, p. 356]. And what is most important, pursuing the right business policy.

Under market economy, population’s attitude towards this or that air transport company and,
accordingly, to air transport in general is very important. There are several methods of giving a
priority to a variant: purely subjective, when consumers choose the best variant based on their
conclusions (impressions), and when they weigh up the indicators of benefit based on the
information they get. These indicators are summed up for every variant (the optimal benefit
indicator plays a big role at this time) and the best variant is chosen in accordance with the results.
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At this time, consumers try to neglect risk. This is done by extremely rational persons who choose
the best of the best.

In practice, the most common method is to give a priority according to the index and unit weight.
The content of this method is as follows [2, pp. 70-83]:

1. Compiling a list of “results of the aim”;

2. Assessing the results. For example, if we have variant “i” with “n” results, then for variant “i”
we will have such an assessment: Qiz, Qiz,... Qin.

3. Each “result of the aim” is assessed with a certain size according to its importance — Ny,
Na,...Np.

- We take the product: N.XQp.

- The product obtained is summed up according to variants: S;=(N1XQj1) + (N2XQj2) + ...+ NpXQijn

- Of the sums obtained, we give a priority to one of the variants.

But, at the same time, if civilian air transport consists of two kinds of services, namely, business
class and economy class, then one more definition comes into play — the coefficient of correlation of
interests (K), which is a result of the orientation to the consumer. At this time, indicators of
effectiveness are connected with the complex of consumer qualities whose totality determines the
price and quality of service. From the quantitative point of view, the correlation of interests is two

(consumer) to three (producer, seller) and equals 0.6. At this time, price comes under a bipolar

environment which can be expressed with the following formula: P=Pe+(PeXK), in which P stands
for the rational price (price that is acceptable for the buyer and seller) of individual goods (an
airplane seat), Pe is the price of the goods (a seat) that corresponds to the costs, and K is the
coefficient which equals 0.6. Thus, P is the price at which the goods will definitely be sold if, of
course, the buyer wants to buy it, or if it fits into the complex of consumer qualities.

Conclusion: Finally, based on the present scientific article, we can single out the following
novelties: the indicator of the optimal benefit of commercial activity of air transport has been
introduced; and the coefficient of correlation of interests (K) and, accordingly, the sale (rational)

price of goods (in our case, airplane seats) have been determined.
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OnpenesieHne ypoBHSI KOHKYPEHTOCIIOCOOHOCTH BO31YLIHOT'O TPAHCIIOPTA
B.B.Kakab6anse

B naHHOIl cTatbe paccMOTpEH METOJl ONpPENEICHHs] ONTUMAIbHON TOXOJHOCTH KOMMEpPUYECKOM
JEATENIBHOCTH  BO3JYIIHOrO TpaHcmopTa. IlomuepkHyTo, 4YTO oONTHManbHass JIOXOAHOCThb
KOMMEPUYECKON JEATENBHOCTH BO3AYIIHOTO TPAHCIOPTAa 3aBUCUT OT €QMHCTBA KOMMEPUYECKHX H
TEXHUUYECKUX IT0Ka3aTeei.

HoBu3Ha naHHOM Hay4HOH CTaTbU COCTOUT B ciiefyromeM: ONpeneseH nokas3areiab ONTUManbHON
MOJIE3HOCTH KOMMEPUYECKON JeATEeIbHOCTH BO3AYIIHOIO TPAaHCIOPTA, YCTAHOBJIEH KO3(PQPHUIIUEHT
(K) cooTHOIIIEHHST MHTEPECOB MEKIY MPOJABIIOM W IMOKYIATeIeM, U COOTBECTBEHHO, MPOIaKHAs

(pauMoHanbpHast) IIEHa TOBApOB (B cIydyae MECTa B CAMOJIETE).
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CeKTOpHaA 3KOHOMMKaA

MCCNEAOBAHUE MWUPOBbLIX CUCTEM BPOHUPOBAHUA WU TMPOOAXKU
ABUANEPEBO3OK U NEPCMNEKTUBbI UX PASBUTUA

10.B. Cyxutawsuan*, M.10. Cyxutawsuan**
(ABuanuonHbiii yuusepcurer I'py3uu, np. Keresan IlameOy.in 16,
Tébunucu, 0144, 'pysua)

Pesiome: B cmambe memoli uccnedo8aHuUa A879emca GHAAU3 MUPOBbIX cucmem OGpPOHUPOBAHUA U
MpoOaMU aeuanepeso3oK U UX B/AUAHUE HA peanu3auyuro npoldyKuyuu aeuanepeso3yuKos,
8bIMOMHAIOWUX peaysiapHble MeXOyHapPOoOHble MAacCaXCUpCKue rnepesosku, obecrieyeHue
cmabunbHOCMU U osblWEeHUE 3hpheKmuUsHOCMU 3KOHOMUYECKol desamesnibHocmu 8 YCa08uUaX
pPbIHOYHOU 3KOHOMUKU. Ha ocHOBaHUU NposedeHHo020 aHAAU3A pa3pabomaHsl peKomeHOayuu
10 CO8EPWEHCMBOBAHUIO Memo0Oo8 U (hopm peanusauuu asuanepeso3ok 8 2parc0aHcKol
asuayuu [py3uu nymem WUPOKO20 [PUMEHEHUA COBPEeMEeHHbIX KOMMbHoMepu308aHHbLIX

cucmem bpPOHUPOBAHUSA U MPOOaM(U a8uanepeso3ox.

Kniouesble cnosa: “Global Reservation System”(GRS), “Global Distribution System” (GDS), KomnbtoTepHble
cuctembl 6poHnpoBaHua (KCB), TnobanbHble cuctembl 6poHupoBaHua (FCB), [nobanbHbie
pacnpegenutenbHble cuctembl (FPC), skcnaHcus,  National marketing company (NMC),
Esponelickoe coobuiectso (EC), EBponeiickas KoHdepeHUMa rpaxgaHckol asuaumm (ECAC),

Billing and Settlement Plan (BSP), Multinational information technology company (SITA).

1. BBEAEHUE
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Ha coBpemeHHOM 3Tane, B YC/A0BUSAX PbIHOYHOM SKOHOMWKU U BCE YCUJINBAIOLWLENACA MKECTKOWM
KOHKYPEHLMN, HEBO3MOXKHO OCYLLECTBUTb MOJIHOLUEHHOE TMPOABUMKEHNE U pPeanr3almio OCHOBHOrO

NpPpoAYyKTa AO€eATE/IbHOCTU I'pa)'Kﬂ,aHCI-(Oﬁ aBnaunun - NnaCCaXNPCKUX asnanepeBo3ok,

* NMpodeccop
** MarucrtpaHTt ABMaunoHHoro YHusepcuteta Mpysmu

6e3 KoMnbloTEpPM3aLUMM NpoLecca Npoaarku. Kommepyeckasa AeATeNIbHOCTb aBMAKOMMNAHUI U, B YaCTHOCTY,
peanusaumns TPaHCMOPTHbIX YCAYT Ha PbiHKE MOCPeACTBOM KOMMbiOTEpPHbIX Cuctem BpoHuposaHua (KCB)
ABNAETCA BOMPOCOM 0COBOM BaXKHOCTM, TaK - KAaK OT HEro BO MHOFOM 3aBUCUT 3KOHOMMYECKasn
3pPeKTUBHOCTL AeATENbHOCTH npeanpuata. Kpome TOro, ycuamBatowasca KOHKypeHTHas 6opbba
Ha pPbIHKE TYPUCTMYECKMX YCAYT M, Kak CneAcTBMe, CTaBKa TypucTudecknx ¢upm (travel agencies) Ha
TEXHO/IOTMYHOCTb MpPOLLecca peasnsaumm CBOUX YCAYr, a TakKe 6bym WMHTepHeTa M MCNONb30BaHMA
3NEKTPOHHON KOMMepPLMK, BCe BOo/blLe 3aXBaTblBAeT B NOCAEAHEE BPEMA MWPOBOMN TYPUCTUYECKMIA PbIHOK.
PasBuTME 3TOrO pblHKA HEMbICAMMO 6e3 MCMOoNb30BaHWA AUCTPUOYLMOHHOW CeTblo (areHTcTBamu no
npoaaxe aBuManepeBo30K) rN1006afbHbIX KOMMBIOTEPHbIX CUCTEM OPOHMPOBAHWA. ITO MpuUBELET K
OanbHenWemy pacliMPeHnto pbIHKa KOMMNbIOTEPHOrO HPOHNPOBAHMA.

B 3TMx ycnoBusax 6e3ycNnOBHO HeManoBaXKHbIM ABASETCA BAAAEHWE NOTEHLUMANbHBIMWU BYyAyLLMMM
nosib3oBaTesIaMM (KakK aBManepeBO3YMKaMW, TaK W TypareHTCTBamu), L0OCTOBEPHON WHdopmaumein o
Karkao u3 KCB (cnekTp  TEXHOMOrMYECKUX BO3MOMHOCTEW, NpocToTa M 6e30TKasHOCTb B paboTe,
COMOCTaB/IeHWNE LEeHbl C KAYeCcTBOM M T.M.), A/1A Toro, 4yTobbl caenatb
npaBUAbHbIM BbIGOP. Mcxoana U3 BbILEN3NOKEHHOIO, aBTOPaMM AaHHOM cTaTbM, Oblia NocTaBieHa nepes,
coboli 3agaya uccnenoBaHuA MMUPOBbIX CUCTEM OpPOHMPOBAHMS W MPOAAXKM aBMAMNEPEBO3OK MU
TYPUCTUYECKMX YCAYr, C LLeNblo onpeaeneHus ux BAWSHMA Ha peannsaumio NpoayKuMM W NOBbILWEHMUA
30 dEKTUBHOCTU UX IKOHOMMUYECKON AeATe/IbHOCTU B YC0BUAX PbIHOYHOW 3KOHOMWKM Ha COBPEMEHHOM

3Tane pa3BuTuA.

2. ICCNEAOBAHUE MUPOBbIX CUCTEM BPOHUPOBAHUA U NMPOAAXU ABUANEPEBO3OK
Bnepsble noHATMe KCBb noasunock B EBpone n CLUA B 60-x rogax ABaauaToro CToaeTMa, BO BpemMeHa 3Tana

aKTMBHOrO Pa3BUTUA FParKAaHCKOM aBMauunmn. “PydyHan” (TenedoHHas) TexHoorMa BpOHNPOBAHUA U NPOAAXKU
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aBManepeBO30K aBMAKOMMAHUAMM U UX AUCTPUOYTEPCKOM CEeTblo — TYPUCTUYECKMMU areHTamun, “bymarkHan”
TEXHOJIOTUA YMpaBAeHUA 3arpy3koi pencoB aBuanepeBO3YMKaMKM cTaan “Topmosom” B ob6CAyXKMBAHUM
aKTMBHO pPacTyLLEero nacca*kKMponoToKa, YTO NPUBENIO K HEeobXoAMMOCTM aBTOMaTM3auuu nogobHoro poaa
aeatenbHoctu.  [lepBOHayanbHO, CO3A4aHHble  Pas3IMYHbIMKM  OTAENbHbIMU aBuanepeBosyMKamu KCB
npegHasHavyaMCb UCKIOYUTENBHO A8 OpraHM3auum COBCTBEHHOM NPOAAXKU U OBCNYHKMBAHUA HYXKA CBOUX
TYPareHTCTB, 4YTO NPWMBENO K YCTAHOBKE B aKTUBHbIX TypareHTCTBaxX HEeCKoNbKux TepmuHanoe KCB,
npuHagnesKalmx pasHbiIM aBMakomnaHuam. OAHaKo, HeobXOoAMMOCTb MX TEXHOJIOTMYECKOro pasBuTUA,
Tpebytouiee Bce HONbLIMX MaTePUabHbIX BAOXKEHWNI, NPUBENO K 0O6beANHEHUIO YCUAUIA aBUAaKOMMNAHWUIN B
pa3paboTke 1 npoasukeHnto KCb Ha pbiHKe. HECMOTPA Ha TO, YTO A0 CUX MOP B MUPE MMEETCA MHOXKECTBO
KCB, nornyeckmum cneactBMem TakoW MHTerpaumm ctano Bo3HMKHoBeHne “Global Reservation System”(GRS)
n “Global Distribution System” (GDS), dpyHKLUM KOTOPbIX OTIMYAIOTCA APYF OT Apyra .

B cootsetctBMM C AaHHbiMM ICAO nATb rnobanbHbIX cUCTEM  OBPOHMPOBAHUA “Global
Reservation System-GRS” — “Amadeus”, “Galileo”, “Sabre” n “Worldspan” n poccuitckaa “CupeHa Tpasen”
yCrnewHo GpyHKLMOHMPYIOT Ha pbiHKe BPOHMPOBaAHUA M NPOLAXKM aBMATPaAHCMOPTHLIX ycayr. Heobxoanmo
OTMeTUTb , 4YTo “Sabre” B TeyeHun paga NeT sABAseTCA ANAEPOM B OPOHMPOBAHUM U peannsaumu
aBnanepeBo3oK (34%), ganee cneaytot “Galileo” - 26%, “Amadeus” - 24%, “Worldspan” - 16%. 3T cuctembl
OPOHMPOBAHUA CYUTAIOTCA MNEPBOKNACCHbIMU, TaK KaK B HWUX WCMOJb3YylOTCA NepenoBble TeXHUUUCKUe
cpencTea 6poHMpPOBaHMA U nocneaHAs MHOOPMAaUMSA O PbIHKE NepeBO30K. UYTO KacaeTcs aBMAaKOMMaHMWK,
KOTOpble BNafeT COBCTBEHHbIMMU CUCTEMaMN BPOHUPOBAHUSA, TO UX PYKOBOACTBO NOCTENEHHO HayMHaeT
NMOHMMaTb, YTO Mepegadya 3TOW AEATENbHOCTM 6onee KpyrnHbIM aBMaKoOMMaHWAM obecneuyut nydwee
KauyecTBO 0OCNYXMBaAHUA U MPU 3TOM MM HET HeobXoAMMOCTU Aenatb 60/blUMe MHBECTULMM, KOTOpble
HeobXxoaAMMbl A1 CBOEBPEMEHHOTO BHEAPEHUA HOBbIX TEXHONOTUA.

Henb3a He noAyepKHyTb SPKO MPOABMBLUYIOCA B Moc/ieAHWe [ABaAuaTb JieT TeHAEHUMUIo
rnobanusaumm pesatenbHoctn KCB, KoTopas npuBena K BO3HWMKHOBEHWIO COBEPLUEHHO HOBOrO TUNA
KOMMaHUi no peanusauuu ycayr B oOpraHusaumm nytewecTtsuii (travel services) — rnobanbHble
pacnpegenutenbHble cuctembl (TPC) “Global Distribution System - GDS”. Cpegu nNpUYMH BblleyKa3aHHOM
rno6anmsaumm, No MHEHMIO aBTOPOB CTaTbM, cregyeT o0cobo OTMETUTb crieaytolme:

- Heobxo4MMOCTb paclMpeHuns apeana npoaaxk u bonee apdeKTUBHOrO MNPUCYTCTBUS HA HOBbIX PbIHKAX

cbbITa ycyr No opraHnsaumum nytewectsuii (travel services);
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HecTabunbHas 3KOHOMMYECKAds CUTyauus B COBPEMEHHOM MUPE, KECTKas W YCUMAMBaloLLancA
KOHKYpPeHUMA, BbIHYKAAOT npeacTaBuTesniell cpeaHero M 6oabworo 6wusHeca, KoTopble MNpeacTaBAAOT
cob0li OCHOBHbIX KJAMEHTOB MeEXAYyHapoAHbIX aBManepeBO3YMKOB, MCKaTb M OCBaMBaTb HOBblE PbIHKK
cbbiTa NPOAYKLMM 33 Npegenamm CBOMX CTPaH Ha MeXAyHapoAHOW apeHe, a reorpadusa UX NoesaoKk He
3HAEeT rpaHuL,. B CBA3M C BbIWEN3NOMKEHHBIM U C LENblo yA0BAETBOPEHUA NOTPEBHOCTEN KIMEHTOB,
KpynHble aBMaKOMMNaHWM W rnobanbHble aBMALMOHHbIE aNbAHCHI Mpea/araloT CBOMM noTpebuTtenam
NyTELEeCTBUA NPaKTUYECKK B N0BYI0 TOUKY MMpa 33 CYET Pa3BeTBAEHHON CeTM MapLlpyToB, A1A KOTOPOMU
TpebyeTca becnepeboiHoe, KpyraocyToyHoe (B CBA3M CO CMEHOW 4YacoBblX MOSCOB), OMNepaTUBHOE

obecnevyeHune 6pOHVIpOBaHM‘r'| M npoaa*Xn aBunanepeBoO30K B rno6anbHOM MaCLLITa6e;

- HeobxoaMMOCTb obecrneyeHma AMCTPUBLIOTOPCKOM ceTu (areHTcTB Mo npoda)ke) rnobanbHoM
nHbopmaumein no peiicam, NpPefoCTaBlAeHUE WM BO3MOXHOCTHU Nno/sib30BaTbCA AaHHbIMW NO
6pPOHUPOBAHMIO M NPOAAXKaM aBMaNepeBO30K BO BCEM MUPE, YTOBbl CyMeTb NPOAO0NKaTb BbINOMHATbL CBOIO
dYHKUMIO OAHOTO U3 OCHOBHbIX PEasiM3aTopoB YCAyr aBMaNepeBO3YMKOB Ha MEXAYHAPO4HOM apeHe;
- paclwmpeHne MeXKAyHapo4HbIMM aBManepeBo3YMKamu reorpadum MnoseToB B HEMasIoONn CTeneHu
obycnoeneHo pwuck-dpaktopamu. OCBOEHME HOBbIX aBMaPbIHKOB W MHOrOrpaHHas reorpaduyeckas
3KCMAHCMA 3HAYMTENIbHO CHUMMKAET PUCK B LEeNOM W, 0CobeHHo, ¢UHaAHCOBbLIN, CBA3AHHbIA €
OTPULLATENbHBIMW 3SKOHOMWYECKMMU TEHAEHLMAMM B OTAENbHO B3ATOM CTPaHe MAM  onpeaesieHHOM
perMoHe mMmpa, YTO ecTecTBEHHO BeAEeT K YMEHbLUEHMIO 3aTPaT U, KaK CneacTeue, K yBesIMYeHnto Npubbinm
ot geAatrenbHocTn KCB.

»~Amadeus® - camaa monogan v nonynapHas U3 KpynHenwmx MPC (wrtab-kBaptmpa 8 Maapuae,
McnaHus). OHa bbina ocHoBaHa B 1987 roay aBMakomnaHuamu Air France, SAS, Lufthansa u Iberia. XoTa Bce
OHW eBpOMnencKkue, ,,BHYTPEHHAR HauMHKa"“ y ,Amadeus® - amepuKaHcKan. B ocHoBe cucTembl 6POHMpPOBaHMA
»Amadeus® NnexuT  WWMPOKO W3BECTHAs Ha aMepPUKAHCKOM  PbiHKe OPOHMPOBAHMA W MNPOAAXKM
aBManepeBo3oK ,System One“, KoTopas npeactaBnsna coboi B NpoWIOM cucTeMy GPOHMPOBAHMSA
aBMakomnaHum Eastern. ,Amadeus® obecmeunBaeT B peXHMe peaTbHOTO BPeMEHH [OCTYII K pecypcaM
IIpOBali/lepOB aBUAaTPAHCIIOPTHBIX U TypUCTHYecKuX ycayr. CucTeMa IpefjocTaBiseT AOCTYII K pecypcaM
6onee, uem 500 aBuakoMmaHuii (IIO3BOJIAS IPOCMATPUBATH pacrucanue 718 aBuakoMmaHuii Mupa), OKOJIO

86000 Tsic. rocTunuL (06BemrHEeHHBIX B 322 roctuHnyuHble 1nenovyku), 36000 oducos 25 xommanuii mo
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mpokary aBromobuieii (“rent a car”). Bomee 99000 arentctB B 195 cTpaHax Mupa OCYILIECTBIISIOT
IIPOZAXy II€PeBO30K dUepe3 ,Amadeus”, YTO OZHOBpPEMEHHO IIO3BOJIET MM paboTaTh C  IIUPOKUM
CIEeKTPOM IIPOLYKTOB TypOIIEpPaToOpoB, (OPMUPOBATh TYpPIAKeThl W PeaJH30BBIBATH yCJIyTH PasTHIHBIX
BUJIOB TpPAHCIOpTa (aBMAIWA, KeJIe3HbIe IOPOTH, aBTOTPAHCIIOPT, KPyU3Hble KOMIIAHUH), CTPaXOBBIX
¢upm u T.11. ABnagce munepom B EBpone u IOxHO# AMepuke, cucTeMa 3aHUMAeT ITPOYHBIE ITO3UIIUK Ha
amMepukaHckoM peiHke (49,2%). Ha ceropusuauii gens B [pysum HamGosbllee KOJTHYECTBO
“TepMuHaoB” (IIyIbTOB GPOHUPOBAHNUA) TYPUCTUYECKUX aT€HTCTB X OUCOB aBUAKOMIIAHUII TI0 ITPOJasKe
aBHAIllepeBO30K MOAKIIOUEHO K ,Amadeus” u sTa crcTeMa IMPOYHO 3aHMMaeT IIepBOe MECTO 10 0GBeMamM
GPOHUPOBAHHBIX CEIMEHTOB H IIPOJAKHU, UMes yAaYHOe pelueHue “MHTepdeiica” CHCTEMBI 1 MOGHIBHYIO
noxzepxky nosnb3oBareneit (help desk).

MNpaBa cobcTBEHHOCTM Ha “Sabre” - cTapeliwyto M3 aBTOMATU3MPOBaHHbIX CUCTEM BPOHUPOBaAHUSA
— OCTaBa/ICb HEM3MeHHbIMK A0 1997 roga, Koraa 4acTb akuuit bblia NpodaHa YacTHbIM auuam. B 1999
rogy American Airlines pewwuna oOKoH4YaTenbHO Wu36aBuTbCA OT “Sabre”, u Tenepb OHa MNOAHOCTbIO
NPUHAANEKUT YAaCTHbIM aKLMOHEpaM.

BHauwane “Sabre” ocywectensana cBowo AeATesbHOCTb npeumyuiectBeHHo B CLUA. B KoHue
BOCbMWAECATbIX TOA4OB NpoLWw/oro Beka “Sabre” u “Amadeus” BCTynuAM B nNeperoBopbl O CAWUAHUW,
KOTOpble, BNpoYyemM, HU4Yem yBeH4yanncb. OgHako Brnocaeactsum B “Sabre” 6bii10 co3gaHo EBponeickoe
oTAeNeHWe KOMMNAHWMK, MOCAe Yero OHa Hayana akKTMBHO OCBaMBaATb  APYrne  pPervoHasbHble PbIHKK
aBManepeBo30K. [epBoe MexAayHAapoAHOe corfaweHne Obl1o 3aKk/oYeHO C aBMakomnaHuel Quantas,
KOTopas B3snacb NpogaBath ycnyru “Sabre” B ABcTpanuu noa mapkoi “Fantasia”. Mocne aBcTpasiMiickoro
ycnexa “Sabre” pewmna ocBOMTb NaTMHOAMEPUKAHCKUIA pbiHOK. OAHaKo, BCaeAcTBME TOro, 4To TorAa
American Airlines BbINO/HANA OTHOCUTE/ILHO MaJsIoe KOIMYECTBO peiicoB B JIATUHCKYIO AMEPUKY U He nmena
TaM HAAEXHOro napTHepa, KOTOpblit nomor Obl eli B NPOABUMKEHWM HA 3TOM pPblHKE aBManepeBO30K
npoaykTa “Sabre”, To gaHHbIN NPOEKT NoTepnen Heyaady U He b6bli peannsosaH. XoTa 3aTem, B 1990 roay,
Koraa American OTKynuna naTMHoOaMepuKaHCKMe mapupyTtbl y Eastern Airlines, cutyauus MsmeHunacb u
“Sabre” yBepeHHO cTasia 3aBOEBbIBaTb AaHHbLIN PbIHOK. B 1998 roay, nocne 3aKNOYEHUA 4ONTOCPOYHOTO
cornaweHua c “Abacus” - nepsoit asmatckon KCb, “Sabre” Hauana ¢pyHKUMOHMpoOBaTL B A3unu. B HacToALwee
Bpems cuctema o¢yHKuMoHMpyeT B 112-M cTpaHax Mmupa, oxsatbiBas 56000 oduCOB areHTCcTB M

obpabatbiBas 37% OT MMpoBOrO obbema  OPOHMPOBAHUIM MACCAKMPCKUX aBMANEPEeBO30OK, OLHAKO
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Hambonblwnii obbem eé geatenbHocT npuxoautcs Ha CLUA (74,3% ot obwero o6bema 6pOHMPOBaAHHbIX
CEermeHToB).

OpHon 13 Haubosee ycnewHbIX caenok “Sabre” 3a nocnegHwe nATb NeT cnegyer OTMETUTb
nognucanue B 2005 rogy ¢ Aspodnotom “ZloroBopa Ha npeaocTaBaeHUe yCayr” 1 ero murpaumio (Bmecre c
areHTCKol ceTbto-2183 areHToB) c cuctembl “Gabriel” Ha GDS “Sabre”, nocne yero nocnegHAs  yBepeHHO
HabupaeT 060pPOTbl Ha POCCUMINCKOM aBMAPbIHKE, MOCTOAHHO YBEAWYMBAA KOAMYECTBO BPOHMPOBAHHbIX
CErMeHTOB M aKTUBHO HacTynas ,Amadeus“-y Ha NATKMU.

“Worldspan” o6a3saHa cBoum poxaeHnem cucteme “PARS”, paspaboTaHHOM Kopnopaunein IBM
Ha cTbike 60 - 70-x rogos npolwsioro Beka. B 1986 roay Northwest Airlines Bbikynuaa y aBuakomnaHum TWA
50% npuHagnexaswux e akuuini PARS. ABnakomnaHum pewmnnm pasgenuTb KCb Ha aBe camocTonTesibHble
opraHusaumm — PARS “Travel Information System” (PTIS) u PARS “Service Partnership” (PSP). B 1990 roay
aBnMakomnaHusa Delta pewmnna coeguHNTb cBOtO cucTtemy 6poHuposaHua “DATAS” ¢ “PTIS”, n HoBas
obbeAnHEHHaA cucTema nosyumna HassaHue “Worldspan”. Eo no ceit aeHb BNAafetoT TPU aBMaKOMMNAHUW,
npuyem aBMakomnaHum Delta npuHagnexut 40% akumii, Northwest — uyTb meHee 34%, OCTaZibHbIMM e
Bnageet TWA.

B Asmatcko-TuxookeaHcKom peruoHe aeincteyeT PC “Abacus”. [laHHaa cuctema paboTaeT c
HaLMOHaNbHOW MapKeTMHrosol KomnaHuel (National marketing company - NMC), KoTopas obecneunsaeT
obyyeHne nepcoHana, CONPOBOXKAEHNE 0060PYAOBAHNA U MHOOPMALMOHHYIO NOALEPKKY. 33 CBOM YCAyrU
NMC nosy4yaeT NPOLLEHTHbIE KOMUCCUOHHbIE OT CyMMbl COOPOB 338 6POHMPOBAHNE aBMaNepPEBO3OK.

B cucreme ,,Abacus“ yyactsytot go 300 aBnanepeBo34MKOB M OHa npeacTasieHa B 16 cTpaHax
A31aTCKO-TUXOOKEaHCKOro permoHa, U3 KoTopbix 0cobo cneayet OTMETUTb AMOHCKUIA aBUAPbIHOK.

B cooTBeTCTBUM C AaHHbIMK BSP, ANOHWA 3aHMMaeT BTOpoe MecTo B MMpe No Npogakam nocse
CLWA. He ee Tepputopmun HaxoamTtca 799 ceptuduumpoBaHHbIX NYHKTOB npogaK |IATA, KoTopble NpuHocAT
14,7 mnpg, gon. CLLUA — B cpegHem no 18,4 mnH gon. CLUA ¢ Kak4oro areHTCTBa, YTO ABMAETCA CaMbiM
BbICOKMM MOKa3aTesiem B mupe. Oaa cpaBHeHMA — B CLUA Kaxkaoe areHTCTBO B CpegHEM MPUHOCUT 2,2 MJTH
pon. CLWA, a B Benmkobputanmm — 2,6 maH gon. CLUA. AinoHus, B KOTopoi PpyHKUMOHUpYIOT wecTb KCB
(“Amadeus’, “Axess”, “Galileo”, “Infini”, “Sabre” n “Worldspan”), sasnaeTca Hanbosee NpuBAEKaTENbHbBIM U
KOHKYPEHTOCNOCOOHbIM PbIHKOM BPOHMPOBAHMA M NPOAANK aBMANEPEBO30K B MUpe.

MpuBNEeKaTeNbHOCTb U HE3aBUCUMOCTb AMOHCKOTO PbIHKA 0OBACHAETCA TEM, UTO BCE €ro KpynHble

YY4aCTHURKKN NpunaepxmBaroTca COBCTBEHHON MOMIMTUKU MO OTHOLUEHUIO K PC, a Takxe NCTOPUYHECKNMMU,
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KYJAbTYPHBIMW TPAAMUMAMM U A3bIKOBbIMM 0cCoBeHHoCTAMM. [paBuTeNbCcTBO AMOHMM NpeanucbiBaeT
odopmnsaTb 6UNETbl HAa BHYTPEHHME PENCbl TOIbKO HA AMOHCKOM f3blKe, YeM 3aKpbIBaeTcs AOCTyN He
ANOHCKMM PC Ha BHYTPEHHWI PbIHOK.

B cTpaHax MOCTCOBETCKOrO MPOCTPAHCTBA CyLW,EeCcTBEHHasA [0 BPOHMPOBAHMA OCYLLECTBAAETCA
nocpeacrsom KCb “Gabriel”, paspaboTtaHHoi B Hauyane 70-x rogoB KomnaHuel SITA (nepBoHayanbHoe
Ha3BaHue-“Societe Internationale de Telecomunications Aeronautiques”), KoTopas A0 HacTOALWEro
BPEMEHW ABAAETCA MUPOBbIM INAEPOM B Chepe KOMMYHUKALMOHHBIX YCAYr A1a aBuaTpaHcnopTa. Cuctema
03aeT BO3MOXHOCTb BPOHUPOBAHMA MeCT, pacyeTa Tapuda u opopmaeHna aBTOMATUIUPOBAHHbIX BUNETOB,
npeacTaBnsna cobolt KOMNaeKcHoe pelleHne No 6POHMPOBAHUIO NEPEBO3OK M YNPABAEHUIO HAIMYMEM MECT
Ha aBMaKoMnaHuK, obecneymBan BbICOKWI ypoBeHb 6E30MacHOCTM N KOHPUAEHLMANBLHOCTU MHPOPMaLMK.
B mupe HacuuTbiBaeTcA okono 150 aBMakoOMNaHWin — nonb3oBaTesieil CUCTEMBbI. “Gabriel” nmeet
WHTEpPaKTUBHOE MNOJKAIYEHME CO BCeMM OCHOBHbIMM GDS (Amadeus, Galileo, Sabre, Worldspan, Abacus, a
TaKXe poccuinckummu  “CupeHa Tpasen” u “CupuH”), NpeaocTaBAs B peXMMe pPeanbHOro BpemeHU
MHOOPMAUMIO O Haanymm MmecT Ha 3TM GDS M fgaeT aBMaKOMMNAHWAM BO3MOXHOCTb OpraHM3auuu
B3aMmoAencTema ¢ Typdpmpmamm Bo Bcem mupe. KpynHenwunii aBnanepeBo3sunk Fpysum - “Air Zena”, pecypc
MEeCT coaeput B “Gabriel”, ocywectsaas AncTpubyumio B areHTCKOM CeTM KaK C MOMOLLbO NociesHen, Tak
n Amadeus, TMANPYIOWMM HA TPY3UHCKOM pPbIHKE.

Yto kacaetca GRS “Galileo International”, To ee ocHoBaTenAMMU ABAAIOTCA ABE KOMMaHUUN —
“Galileo” (ocHoBaHHas aBMakomnaHuamu British Airways, KLM u Swissair), ¢ ogHoi cTtopoHbl, 1 “Covia”, ¢
apyron. MNocnepHsa obpasosanacb B 1986 roay, Koraa United pewuna n3baBuTbca OT CBOEM CUCTEMbI
6poHupoBaHua “Apollo”. B 1992 roay ABe cucTemMbl CAWMAUCL BOeAMHO — Tak obpasoBanacb nepsas
nouctuHe rnobanbHaa pacnpesenutenbHaa cuctema. B HacToswee Bpema okono 75% akuuii  “Galileo”
NPUHAANENKUT YacCTHbIM JIMLAM, TOr4a KakK OCTa/lbHble HaxoAATcA B COBCTBEHHOCTM HECKObKUX
aBMakomnaHuii. CUcTema BXOAWUT B COCTaB AenapTameHTa AUCTPUBYLMWU TYPUCTUYECKUX YCAYT KOMMaHUK
“Travelport” , K KOTOpoMy TaKKe oTHocuTca GDS “Worldspan”.

Cuctema npeacTaB/ieHa Ha BCeX KOHTMHEHTaX, ee Ucnosb3ytoT 6onee 50 Tbic. TypareHTcTB B 140
cTpaHax mupa. C 178 Tbic. TePMMHANOB, MOAKAOYEHHbIX K cucteme “Galileo”, moXkHO 3abpoHMpOBaTb
pecypcbl 60nee 500 aBnakomnaHuit, 47 TbiC. FOCTUHUL, 0ObEANHEHHDbIX B 233 TOCTUHUYHBIX Lienoykax, 37
KOMMNaHWIM Nno npoKaTty asTomobunent, umetowmx 18 Toic. oTAeNEHUIA NO Bcemy MUpy, 368 TyponepaTopcKux

rPynn v BCceX OCHOBHbIX KPYU3HbIX KOMMaHWIA. EXXeAHEBHO BbluMCAUTENbHbIN LEeHTP “Galileo” obpabatbiBaeT
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197 MAnH. 3anpocoB Ha MHPopMaLMio, a obliee YNCNO TPaHCaAKUMA (BPOHMPOBAHHbLIX CErMEHTOB) B roj
npesbiwaeT 105 mapa. UmeHHo B “Galileo” npeacrtasneHo 6onblue “Low Cost” aBuManepeBO34YMKOB, YEM B
noboi gpyront GDS. M3 natv rnobanbHbix KCB Ha YKpanMHCKOM pbiHKE aBManepeBO30K YBEPEHHO nnanpyet
“Galileo International”.

Cneumanuctamm “Galileo” 6bina npoBoaeHa paboTta no obecneyeHMo COBMECTUMOCTU CUCTEMbI
c cuctemamm “Gabriel” n “CupeHa”. [nsa cTpaH NOCTCOBETCKOro MPOCTPaAHCTBA Oblla crneumnanbHo
paspabortaHa nporpamma “Galileo Print & Office”, oOCHOBHbIM Ha3HaYyeHWEeM KOTOpPOM ABAAETCA
KOMMbIOTEPU3aLUMA NpoLecca BbINUCKK BuneTtos Ha npuHTepax Tuna OKI Microline 320/390FB B cuctemax
“Gabriel”, “Galileo” n “CupeHa” c BO3MOXHOCTbIO COXpaHeHMs WHpopmauum B 6ase AaHHbIX ANA
AanbHenwen ob6paboTKm.

OCHOBHOM POCCUMCKON aKKpPeAMUTOBAHHOM pacnpeaenuTesibHOM CUCTEMOM OpPOHMpOBaHMUA
nepeBo3ok — GDS sBnsetca “CupeHa Tpasen”, KoTopaa No CBOMM GYHKUMOHAbHbIM XapaKTepUCTMKaM
COOTBETCTBYEeT pekomeHaaumam |ATA ana  gUCcTPUOYTUBHBIX CUCTEM W MNO3BOJIAET OCYLLECTBAATb
6pOHMPOBAHME M NPOAAXKY aBMAMEPEBO30OK aABMAKOMMAHMN, XPaHALWMX Pecypcbl MecT B cUCTemax
“Amadeus”, “Sabre”, “Gabriel” B WHTEpaKTMBHOM pexume. HecmoTps Ha OTHOCUTENIbHO HU3KYIO
TEXHONOTUYHOCTb, MO CPABHEHWMIO C MMPOBbIMM aHanoramm GDS, oOHa yuuTbiBaeT cneumduKy pblHKA
aBmanepeBo3oK Poccun n ctpaH CHI 1, 4YTo 0COBEHHO BaXKHO, UMEET CPaBHUTENbHO HWU3KYIO CTOMMOCTb
CBOMX YCAYT.

Mpn 3aTtom HeobxoaMmo B rnobasbHOM MaclwTabe  OTMETUTL TaKMe  OTANYUTE/IbHbIE
0COBEHHOCTM U NONOXKMUTE/IbHbIE CTOPOHBbI  PYHKUMOHUPOBaHNA KCB B COBPEMEHHbIX YC/IOBUAX, Kak:

- MUCNO/Ib30BaHWE MHTEPHET CeTU A1 BPOHMPOBAHUA U NPOAAXK BO3AYLWHbIX NEPEBO30OK;

- WCNO/Mb30BaHME WHTEPHET CeTU AAA OPOHMPOBAHWMA W NPOAAXK APYIUX BUAOB TPAHCMOPTHbIX
NacCca*KMPCKUX NepeBo30K;

- 6poHupoBaHue nocpenctsom KCB LIMPOKOro cnekTpa AONOHUTENbHbIX CEPBUCOB, TaKMX KaK 3aKa3
FOCTUHWUL, 3KCKYPCWUI, Kpymn3oB, aBToMobWNeRn, TeaTpos, My3eeB, YCAYr TMaa-nepesoaymnKka u T.n.;

- MCNO/b30BaHME MHTEpPHEeTa A1A ocylwecTBaeHuA “oH-nain”(on line) npoaask, 4To NPUBENO K  pe3komy
pocTy 06 bEMOB 31EKTPOHHOM NPOAAXKM aBUANEPEBO30K;

- OpraHuM3auMio U1 NpoAaNy rPy30BbiX MEpPeBO30K MNOCPeACTBOM LUMPOKOrO  MCMO/Ab30BaHUA
KOMMYHMKaLMOHHbIX CaliTOB B MHTEPHET CETU, HAa KOTOPbIX pa3melleHa HeobxoaumMas 1A NOCTABLLMKOB

1 3aKa34YMKOB Irpy30BbiX MepeBO30OK CO BCEro munpa MHd)OpMaLJ,VIFI;
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- BO3MOXHOCTb ucnonb3oBaHua KCb gna meHedXMeHTa M MapPKETUHIOBbIX WCCNedoBaHMI npouecca
H6pOHMPOBAHUA M NPOAANK aBMANEPEBO3OK;
- ynpaBneHue puHaHcamu (BbIpyyKoi oT npoaa) nocpeacrsom KCB;
- paclwuMpeHMe nocpeacTBOM  WHTEpPHET ceTu reorpadum  OpPOHMPOBaAHUA U NpoAarK  BCex
BbllenepeymncneHHbIX BUAOB YCAYT.

Ha 6onbluMx pbIHKax MHOrME aBManepeBO3YMKU pPAcCMaATPMBAlOT yyacTUe B OAHOW WU
Heckonbkux KCB KaK cylwecTBeHHY0 HeobxoammocTb. OHAKO HEKOTOpbIe rocyaapcTBa NpUAaeprKUBatOTCA
MHeHMAa, 4yTo KCB, ABNAACH MOLWHbLIM pPbl4AaromM OCYLLECTBAEHMA  KOHKYPEHUMU, COoAepKaT TaKKe u
noteHuMan pansa 3n0ynoTpebneHnin, HanpaBAeHHbIX Ha HecnpaBeA/MBOE MOOLWpPEHME HEKOTOPbIX
aBManepeBo3YMKOB MU NpeaocTaBademMblx UMW ycayr. pu BHeApeHMM M Ha nepBOHA4YasibHOM 3Tane
pa3sutma KCb, nx aeAaTenbHOCTb NO peryinpoBaHMio B OCHOBHOM Kacaflacb CAeAyHoLMX OCHOBHbIX chep:

e OTobpaxeHna WHbopmaumm (NocnesoBaTeNbHOCTb, C KOTOPOKM OTOOparkatoTca pPemnchbl; Kakum
obpasom cnegyeT obpallathbca C PasNYHbLIMW TUMNAaMKU PECcoB OAHOW aBMAKOMMAHWW UM COBMECTHO
NCNo/Ib3yeMbIMU pencaMmn pas3INyHbIX NEPEBO3UYNKOB);

e YyacTua aBuManepeBO3YMKOB (BK/AtoYaA ycioBua, cOoOpbl, pPacnMCaHUA He  y4acTBYHOLIMX
aBManepeBO3UYMKOB, a TaKKe JOMUHUPYIOLIMX HA HEKOTOPbIX PbIHKaX);

e 3anpoca AaHHbIX (NpegocTaBieHne UHPopmauum o6 MHAMBUAYaNbHOM GPOHMPOBAHUM, 3aLLUTA
KOHOUAEHUMANbHOCTU INYHbIX AAHHBIX, NPeaoCTaB/eHNne CBOAHbIX AaHHbIX);

e  BKAOueHMe (MM UCKNKOYEHME) HEpEeryAsPHbIX PENCOoB.

NpoBeaneHHoOe uccnegoBaHWe MOKasano, 4Yto npu skcnayataumm KCB go cux nop,  OCHOBHbIMM
npobnemamu ABNAOTCA:

®  HecoBMeCTUMOCTb Pa3AnNYHbIX cmMcTem 6poHMpOBaHMUS, MCNONb3yeMbIX pasHbIMK

aBMAKOMMNAHUAMM, YTO HEPEAKO NPUBOANT K YCTAHOBKE B OTAE/IbHO B3ATOM OpMCeE areHTCKOM ceTu
pa3IMyHbIX TepMUHaNoB 6osiee, YeM OAHOM CUCTEMbl BPOHUPOBAHUSA, UTO HE TO/IbKO 3HAUYUTE/IbHO
YC/IOXKHAET paboTy nepcoHana areHTCTB, HO WM NOBbIWAET pacxoAbl AMCTPUBIOTEPOB KaK Mo
npodeccrmoHasbHOMy 06y4eHNIO ONepaTopoB, Tak M 3aTpaTbl Ha cogep:kaHue KCB);

e lcnonb3oBaHue areHTCKoW ceTbio (oTAenbHbiMM areHTcTBamu) KCB oagHOM aBMakKomMNaHWW Ans

6pPOHMPOBAHNA U NPOAAMNKM NACCAKNPCKMUX MECT Ha PeCbl NepeBO3YMKOB-KOHKYPEHTOB.
Moatomy yuutbiBass, yto KCB BbIrogHbl He TO/IbKO aBManepeBO3YMKaM, HO W noTpebuTenam

(KI'IMeHTaM), HeO6XO,CI,VIMOCTb npeaocrtaB/ieHNA  Nosb3oBaTeENAM  BO3MOXHOCTU Bbl60pa BapnaHTOB
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YOO0BNETBOPEHMA CBOMX NOTpebHOCTEN, a TakKe BO u3bexkaHue  310ynoTpebaeHMA yKasaHHbIMU
cuctemamun, Cosetr ICAO  npuHan “Kogekc noseaeHWs MO peryMpoBaHMI0  UCMOb30BaHMUA
aBTOMaTM3MPOBAHHbIX cucTem bpoHupoBaHua” (panee Koaekc) n Pesontoumio ¢ NpM3biIBOM K rocyaapcrTeam
cobntoaaTh AaHHbIM “KogeKc”, KOTopbli BOWE B CUAY MOC/AEe OKOH4YaTenbHoW pegakumMm ¢ 01 Hosbpsa
1996 roga. B 1o Ke Bpems, EBponeickoe coobuectso (EC) npuHano gononHutenbHbin “Kogekc”,
obAsaTenbHbIM gnsa UcnosHeHns, a EBponelickoit KoHdepeHumel rpaxkgaHckon asuauumn (ECAC) 6bin
NpUHAT obpoBonbHbIN “Koaekc”.
JIeiTMOTMBOM YKa3aHHbIX JOKYMEHTOB ABAAETCA NPO3PayYHOCTb, AOCTYNHOCTb, OTCYTCTBME AUCKPUMUHALUM
N cnpaBea/MBas KOHKypeHuus Ha pbiHke KCB, npegoctaBneHne noTpebutenam ycayr mexkayHapoaHoro
BO34YLUHOrO TPAHCNOPTa AOCTyna K 6osiee WMPOKOMy Bblbopy crnekTpa cepBuca. OCHOBHbIM pasinymem
MEXKOY aMePUKAHCKUM M eBpOoneinckum BapuaHTom “Kogekc”-a ABaseTcsa To, YTO aMepuKaHCKMe npasBuna
nossonsaoT KCb ncnonbsosath N060i1 BapuaHT (aAroputm) BbiBOAa AaHHbIX Ha AUCNAElN TepmMHana, npu
YC/I0BUM, YTO OH AB/AETCA HEUTPaZIbHbIM U He yuwemnaseT npas apyrnx KCb, a B EBpone NpuHAT eanHbIN
anroputm. B cOOTBETCTBUM C €BPOMENCKMM asirOPUTMOM, Ha 3KpaH Aucnies TepMUHaNa pemncbl JONXKHbI
BbIBOAMTLCA B COOTBETCTBMM C pacnmucaHMem MoJieToB: BHadyase 6ecnocagoyHble, MOTOM TPaH3UTHble
(npsmble), 3aTem TpaHchepHble (CTbIKOBOYHbIE). EAMHCTBEHHbIM KpUTEpUMEM [ANA  YCTaHOB/EHUA
nocnefoBaTeNIbHOCTU BbIBOAA Ha AMCMEn NPSAMbIX U CTbIKOBOYHbIX PEMCOB ABNAAETCA NONETHOE BPEMS.
Kpome Toro B eBponerickom BapuaHte “KogeKkc”-a 6onee cTporo yctaHaBAMBalOTCA NpaBuaa, Kacatowmecs
OpraH13aLmMmn B3aMMOPaCcYeTOB MeXAay CTOPOHaMM.

Mo mMHeHUlo aBTOpOB NpuHATME “KodeKc”-a MMeno nonoKutenbHOe BAUSHWE HAa AeATeNbHOCTb
KCB, UTO BbIpa3nOCh B PE3KOM CHUMKEHWUU KONNYECTBa 3/10ynoTpebneHmin n HapyLeHni, ANCKPUMUHALMUM
N HEYECTHOWM KOHKYPEHLMM CO CTOPOHbI pa3nmyHbix KCB 1 aBnakomnaHuii. OgHakKo, 34ech e Heobxoanmo
NnoagyepKHyTb, YTo NpuHATUME “Kogekc”-a nogpasymesBaeT yHUPUKAuUMO nporpammHoro obecneyeHus
pa3Hbix KCBb c Lenbo Mx COBMECTUMOCTU, MAKCMManbHOrO MPUBAMMKEHUS K MUPOBBLIM CTaHAApTam, 4To
TpebyeT MX TEXHONIOMMYECKOro COBEPLIEHCTBOBAHMA U, KaK CAeACTBUE, AOMNONHUTE/IbHbIX PacxoAoB. BnonHe
€CTEeCTBEHHO, YTO 3TW pPacxodbl NATYT Ha MJIeYN OCHOBHbIX NOTpebuTeneit NpoayKTa — aBMAKOMMNAHWUN
OO0NONHUTENbHBbIM BpemeHem. Kpome Toro, 3To MOXKeT NPUBECTU K YMeHbLlleHuto npubbinn cammx KCB, uto
He byaeT cnocobcTBOBATb MX AasibHeMLWeMy COBEPLUEHCTBOBAHUIO U Pa3BUTUIO, OTPULLATENIbHO OTPA3UTCA B
Le/IoM Ha pe3ynbTaTax WX 3KOHOMMYECKOW geaTenbHocTn. [pysma o cux Mop He ABASeTCA CTPaHOoW,

npucoeamHusluelica K “KogeKkc”-y n He cobnogaet ero TpeboBaHus.
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3AKNIOYEHUE

Ha ocHOBaHMM NpoBeAEeHHOro UCCeA0BaAHUSA, PACCMOTPEB NOTEHLMA/ BO3SMOXKHOCTEN Pa3INYHbIX
KCB, aBTOpbl CTaTbyM AenalT BbiBOA, YTO B HacToauee Bpema KCB npepacraBnsoT cobon He TONbKO
YHUKaNbHbIA M HE3aMEHWMbIA WMHCTPYMEHT YNpaB/iieHWA M OpraHM3auuu npoaak pPecypcoB MecT
aBManepeBO34YMKOB, HO M LUMPOKOrO CreKTpa TYPUCTUUYECKUX NPOAYKTOB Ha MMPOBOM PbIHKE TPAHCMOPTHbIX
N TYPUCTUYECKUX YCNYT, YTO B MepcrneKkTuBe npuBedeT K CTabuibHOMY pPasBUTMIO aBMALMOHHOIO WU
TypucTuyeckoro busHeca.
HecmoTps Ha 06WHOCTb 3a4a4un, cToAleln neped pasHbimu KCB, mexxay HUMK CyWecTBYIOT onpeaeneHHblie
NpPorpamMmHble OT/INUUA, KaK TO:
> T[loNHOTa M OMepaTMBHOCTb BblAaBaemol MHPopmMauMn - Habop yCcayr U KOAMYECTBO B/adenblieB
Pa3/INYHbIX BUAOB PECYPCOB, MMEIOLIMNX CornalleHmne ¢ KoHKpeTHo KCB, ypoBeHb AOCTYMHOCTU K MX
6a3am AaHHbIX.
> YpobctBo M npocToTa GopmMMpPOBaHUA 3anpocoB Ha BpoHMpPOBaHWE, MporpammHoro obecneyeHua
ncnonbayemoro B KCb 1 ycTaHaBnMBaeMoro Ha nepcoHaibHOM KOMMbIOTEPE TYPUCTUYECKOro areHTCTBa.
» HapeXHocTb TexHu4Yeckoro obecneyeHns M BO3MOMKHOCTb BbibOpa CpeacTB CBA3WN MeKAY areHTCTBOM U
LEeHTPOM 06paboTKM AaHHbIX.
» Pa3smep onnatbl 3a N0/1b30BaHWE YCAYramMm CUCTEMbI U NOPAAOK ee GopMUpPOBaHUA.

Ncxoasa M3 aToro, Ha rnobanbHOM ypoBHe o4vyeBMAeH TOT ¢akT, uyTo Taknme KCb Kak “Amadeus”,
“Galileo”, “Sabre”, “Gabriel” asnawoTca AMaepamm Ha MUPOBOM PbiHKE BPOHUPOBAHUA aBMANEPEBO3OK U
TYPUCTUYECKMX YCAYr U YWAWM [OaneKko Bnepén oT POCCUMIACKUX aHanoroB, makux Kak “CupeHa Tpasen”,
“CupeHa 2.3”, “Cupur”, “Knawou”, “TypuHmen”, “Typ Pe3eps”, mak - KAk ux npozpammHoe obecrieyeHue u
mexHuyeckuli  ypoeeHb 3HA4YUMeNbHO  HuxMce. 3apybexcHbie cucmemsl b6osee  MobUSbHSI,
MHO20(YHKUUOHANbHbI, HA0EHCHbI U NPOCMbl 8 ynpasaeHuu, a nposooumMas mapugHasa noaumuUKa Ha
npedocmasnsemeole UMU ycayau 00CmMamoYHo 2ubKas u y4umel8aem KOHbHOHKMYPY KOHKPEMHbIX PbIHKOS.

Ho, HecmoTps Ha 37O, 0obwMM OCTAéTca TO, 4YTO BCE OHWU SBAAKTCA HE3aMEHUMMbIMWU AAs

aBMaKoOMNaHWUM, cywectBeHHbIMMN NOMOLWHNUKaMM AMCTpM6yLI,MOHHOl71 CEeTN N TYypPareHcTs.
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Research subject in the given article is the analysis of world booking and air transportation sales
systems and their influence on realization of production of the air carriers which are carrying out regular
international passenger transportations, on maintenance of stability and increase of efficiency of
economic activities in the conditions of market economics. On the basis of the carried out analysis
recommendations about perfection of methods and forms of realization of air transportations in civil
aircraft of Georgia by wide application of the modern computerized systems of booking and sale of air

transportations are developed.

53052500543565-95005H03900l  X53060L S HYoEP0BsEoOL AsMBErOM
LolEgdgdol 5BseroBo s Fomo gsb3005Mgd0lL 39Mli3gdE039d0
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THE IMPORTANCY OF BENCHMARKING FOR THE EFFICIENT
DEVELOPMENT OF NATIONAL AIRCARRIERS OF GEORGIA
I.Sukhitashvili*, S. Papashvili**
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(Georgian Aviation University, 16 Ketevan Tsamebuli av, Thilisi, 1003, Georgia)

Abstract: This article aims to explore application of benchmarking techniques implemented by
airlines in Europe and USA. This article also focuses on potential benefits of benchmarking

application to further development of Georgian air companies.

Key Words: Benchmarking, Air companies, Airlines, Management, Business Processes, IATA,
ICAO, ANSP, ATM, Air Transport World, Airline Management Activity, Airline Quality Rating,

Economic Environment, Competition, National Airline Development.

Benchmarking Definitions

Benchmark: A standard or point of reference used in measuring and judging quality or value.

Benchmarks are fixed pieces of information that can be used to make comparisons with
other similar fixed pieces of information. In practice it is the process of undertaking benchmarking
that generates most benefits because it challenges current norms. Benchmarks provide managers
with comparative data on performance and productivity.

Benchmarking: The process of continuously comparing one business processes and
performance metrics against industry bests anywhere in the world to gain information that will help
the organization take action to improve its performance.

The term benchmarking was first used by cobblers to measure people's feet for shoes. They
would place someone's foot on a "bench” and mark it out to make the pattern for the shoes.
Benchmarking is used to measure performance using a specific indicator (cost per unit of measure,
productivity per unit of measure, cycle time of x per unit of measure or defects per unit of measure)

resulting in a metric of performance that is then compared to others.

*Professor, ** Doctoral Candidate
Dimensions typically measured are quality, time and cost. In the process of benchmarking,

management identifies the best firms in their industry, or in another industry where similar processes
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exist, and compare the results and processes of those studied (the "targets™) to one's own results and
processes. In this way, they learn how well the targets perform and, more importantly, the business
processes that explain why these firms are successful.

Also referred to as "best practice benchmarking” or "process benchmarking", this process is
used in management and particularly strategic management, in which organizations evaluate various
aspects of their processes in relation to best practice companies' processes, usually within a peer
group defined for the purposes of comparison. This then allows organizations to develop plans on
how to make improvements or adapt specific best practices, usually with the aim of increasing some
aspect of performance. To be effective, benchmarking should not be considered a one-off exercise.
Instead, it must become an ongoing, integral part of an ongoing improvement process with the goal
of keeping abreast of ever-improving best practice but is often treated as a continuous process in
which organizations continually seek to improve their practices.

The potential of benchmarking is both in the early stages of the technology management
process — as part of the scanning for signals for change — and also at the end, as a way of
assessing whether the process could be managed better. Benchmarking offers a structured
methodology for learning. It is increasingly being used by external agencies who see it as a lever
with which to motivate enterprises to learn and change.

Benchmarking works in two ways to facilitate learning:

« It provides a powerful motivator since comparison often highlights gaps which — if not closed —
might well lead to problems in competitiveness later.

« It provides a structured way of looking at new concepts and ideas.

There is no single benchmarking process that has been universally adopted. The wide appeal and

acceptance of benchmarking has led to the emergence of various benchmarking methodologies.
Application of benchmarking involves four key steps:
» Understand in detail existing business processes

» Analyse the business processes of others
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» Compare own business performance with that of others analysed

» Implement the steps necessary to close the performance gap

Benchmarking in Air Transport

Consumers want to be treated with more respect and to receive more reliable service. This is
the primary motive airlines have to constantly measure their own service.

Airlines are certainly willing to provide good services simply because it is their basis for
attracting more passengers, generating more revenue, and yielding higher profits.

Naturally, airlines implement benchmarking techniques to measure airline service and
control the decision to take action to improve service or prevent problems. Although air passengers
may apply benchmarked results when choosing their next flights, the ultimate responsibility for

benchmarking remains with the airlines.

Overview of benchmarking in Europe

Airline management has long recognized the importance of comparing of airline
performance both within the airline and in relation to the performance of other airlines. Cost data
comparisons from published sources by organizations such as The International Air Transport
Organization (IATA), the International Civil Aviation Organization (ICAO), the UK Civil Aviation
Authority, and periodicals such as Air Transport World and Aircraft Economies are available for use
by management to assess comparative performance and as a starting for exploring the reasons
behind the performance differences. Some of these differences can be explained by geographical
variation in labour and other input costs. In addition to published statistics a number of reports
providing ‘benchmark’ statistics and comparisons of airlines performance have emerged in recent
years (Mason at all, 2000; Morrlee at all, 2000; Transport Research Laboratory 2002a). Quality of
service indicators are collected by airlines internally and by International Air Transport
Association’s annual world passenger survey which monitors customer satisfaction with 29 aspects
of airline service (IATA, 2002). Each airline can compare itself with the ratings for the rest of the

sample to provide a measure of relative performance.
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Table 1 shows that international airlines from Europe, North America and Asia/Pacific
demonstrated a higher propensity to benchmark, with Europe showing the highest propensity. These
three regions are also the world’s strongest performing reasons in terms of world airline traffic. In
terms of airline size, larger airlines are more likely to engage in some sort of benchmarking activity

than smaller airlines.

Table 1. Regional prevalence of airline benchmarking

Region Percentage benchmarking (n=41)
Europe 95
North America 86
Asia/Pacific 86
Latin America/Caribbean 67
Africa/Middle East 67

Benchmarking was found to be a given part of airline management activity at all airlines
handling ten million passengers or more. This is consistent with the findings of Holloway at all
(1999) that who found that larger organizations were more likely to benchmark than the smaller
ones.

Airline alliances were found to provide useful frameworks for benchmarking activity with
the survey discovering that 49% of airlines undertook benchmarking with alliance partners. Given
the trend towards globalization of the industry, benchmarking with alliance partners creates a natural
opportunity for benchmarking activity that are ought to be less prone to data sensitivity and
confidentiality issues.

Quite often benchmarking partners are selected from airlines that are perceived as non
competitors, typically those operating in different geographic markets, for example Southwest
Airlines learning about low cost model of airline operation through visits and spending time with
Pacific Southwest Airlines in California; or Ryanair spent time with Southwest Airlines to

understand how to develop a low cost airline.
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Although benchmarking is widely used in civil aviation, the nature of these activities is
variable in terms of how and what information is collected and the use(s) made of it. There are
differences between the airlines and airports in terms of some of the specifics of the benchmarking
activities.

Benchmarking is a tool or a means to initiate and direct continuous improvement processes
throughout European Air Navigation Services Providers (ANSPs), in particular in the field of
economic effectiveness and quality of services. In essence, benchmarking relies on (1) disclosure of
relevant and specific information, (2) the development of one or some specific Key Performance
Indicators (KPI), (3) comparisons of performance, and (4) analysis of best practice and improvement
potential.

Since 2003 the EUROCONTROL PRC/PRU (Performance Review Commission/Unit)
releases annual air traffic management / surveillance system (ATM/CNS) cost-effectiveness (ACE)
benchmarking reports. These reports are based on mandatory information disclosure provided by the
European Air Navigation Services Providers (ANSPs) to the PRC. They comprise factual data and
analysis on cost-effectiveness and productivity, including historic and forward-looking trend
analysis. The scope of the ACE reports is both en-route and terminal navigation services (i.e. gate-
to-gate). The main focus is on the ATM/CNS provision costs as these costs are under the direct
control and responsibility of the ANSP. Costs borne by airspace users for less than optimal quality
of service are also considered.

Because ATM is provided on the basis of a statutory monopoly and because charges, except
in the UK, are based on the full cost recovery principle, it is essential from an economic efficiency
point of view, that best practice performance is identified and promoted. For these reasons, the PRC
and PRU have pioneered open and transparent “benchmarking” for Air Navigation Service
Providers (ANSP) in Europe.

Adoption of the Single European Sky legislation further reinforces the role of benchmarking
in European Air Navigation Services.

In this context, ANSP disclosure of relevant and specific information should be seen as a

normal obligation imposed on statutory monopoly as the counterpart of its monopoly rights.
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Since 1999, Member States have been required to ensure that ANSPs provide users, other
ANSPs and the PRC/PRU with information on:

» Separate accounts for their air traffic management activities, prepared in accordance with
Generally Accepted Accounting Principles and independently audited;

« A limited separation of key revenue, cost and asset items into those for en-route and those for
approach and airport activities, also independently audited;

« Information on the physical inputs used by the ATSP and the outputs/capacity produced,;

* plans which show how ANSPs will meet projected demand, covering staff, investment and
training, and supported by appropriate resourcing plans including projected charges.

This information must be provided annually and in compliance with the PRC’s “Specification

for Information Disclosure”, which came into force in 2001.

The PRC set up an ad-hoc ATM Cost-effectiveness (ACE) Working Group to analyses and
process the operational and financial data provided by ANSPs. The ACE WG consists of
representatives of ANSPs, airspace users, regulatory authorities, and of the PRU.

The value of benchmarking increases through time, as data availability, consistency,
comparability and common understanding grow. There is a learning process for all the stakeholders.
The inherent limits of data comparability should be recognized given heterogeneity in the sample of
European ANSPs. Notwithstanding the considerable effort by the Working Group participants to
ensure greater comparability, this is a complex task which requires further work in the coming years.
Some caution must therefore be exercised in the interpretation of the analysis contained in the ACE
reports.

Benchmarking can be performed across ANSPs (“cross-section”) and across time (“time
series”).

Cross-sectional benchmarking requires comparing “apples with apples”, which is
challenging given the wide heterogeneity of European ANSPs. Time series benchmarking is less
subject to comparability caveats since it focuses on comparing performance trends within a given
ANSP.

Every year, the ACE Working Group presents a benchmarking analysis of ATM cost-
effectiveness for ANSPs in Europe [1], based on the information provided by ANSPs under
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Decision N° 88 of the EUROCONTROL Permanent Commission. Such information is valuable for
many stakeholders:
» Policy makers can make more informed decisions;
» Regulators can compare the organizations they regulate with similar organizations;
» Airspace users, airports and ANSPs have comprehensive information for consultations on future
plans and performance;
. ANSP managers are provided with a tool to identify areas where potential performance
improvement is possible, and staff can see where they fit in the overall European picture.
The analytical framework for cost-effectiveness used in the ACE analysis has been

extensively used by ANSPs, airspace users, and regulators as a basis for performance measurement.

Overview of benchmarking in the USA

The Airline Quality Rating (AQR) was first announced in the early 1990s as an objective
mechanism of measuring airline service performance based on multiple selected criteria important to
air travel consumers. Since then, AQR results have assisted the government in decision making and
airlines in measuring service quality.

The initial objective of the AQR was to develop a method for accurately measuring airline quality.

To date, airlines widely recognized and used the AQR reports to promote service quality and
attract potential passengers (Spencer, 1999).

Bowen, Headley, and Kane (1998) first applied benchmarking techniques in evaluating
annual AQR reports between 1991 and 1997. They stated that benchmarking airline performance
was a functional way to monitor “overall industry performance and the resulting effects of
situational environment changes” for regulatory officials, financial investors, and interest groups. By
benchmarking service, airlines can locate specific service indicators that need to be enhanced.
Although benchmarking airline quality does not provide solutions for the airlines, it can identify
critical issues for airline operators, who can then seek remedies for these issues (Bowen et al.,1998).

During the years, the AQR has provided objective measurements about airline service quality for the
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public, the government, and the airline industry. In the meantime, the project of benchmarking the
AQRs (Bowen et al., 1998) has helped to promote airline quality.

For it is crucial for commercial industry to make progress, meet customer requirements,
become more competitive, and generate profits, the benchmarking technique is one of the prevailing
aids for achieving desired business goals (Camp, 1989; Patterson, 1996). For example, to improve
productivity and enhance service quality, many airlines (such as American and Southwest)
conducted benchmarking analysis with success (Camp, 1989; Fitz-enz, 1993; Patterson, 1996;
Tucker, 1996). Southwest Airlines used benchmarking to accelerate both its aircraft-refueling
process and the turnaround time of its ground luggage cars; this helped to shorten the carrier’s
ground operating time and improve its on-time performance (Fitz-enz, 1993). Conversely, a lack of
benchmarking is among a laundry list of problems plaguing Trans World Airlines (TWA). Focusing
on price wars instead of its customer service, financial, or management performance, TWA’s
financial statement had been in “the red” for 5 years and the company did not make any increase in
market share in the late 1980s (Fitz-enz, 1993). An independent benchmarking evaluation revealed
that customer satisfaction in TWA’s service had declined dramatically during that period, which led
to a loss of customers as well as of skilled employees between 1988 and 1991 and to its bankruptcy
in 1992 (Fitz-enz, 1993). TWA’s case highlights the importance of accurately targeting and
benchmarking business performance.

Planning operational procedures plays an important role in benchmarking methodology
(Camp, 1989). Many researchers provided various sets of benchmarking procedures based on their
unique disciplines and research purposes. The benchmarking remarks contributed by quantitative
researchers such as Camp (1989), Tucker (1996), Patterson (1996), and others synthesized a
workable set of benchmarking processes used in this article, as outlined in the following steps: (a)
calculate AQR scores from 1998 to 2001 and display general findings, (b) decide specific elements
to be benchmarked, (c) identify benchmarking criteria, (d) conduct data analysis and compare
results, and (e) find problems (Fitz-enz, 1993; Neufville & Guzman, 1998; Patterson, 1996; Tucker,
1996). Benchmarking actions were applied after AQR reports had been calculated. Because AQRs
were benchmarked for period between 1998 and 2001 and the database was ready for use, a

secondary data analysis was implemented combining benchmarking procedures.
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Based on 10 major airlines, the AQR industry average score shows the entire industry
declined in service quality from 1998 (-1.59) to 1999 (-1.87) to 2000 (-2.16), improving in 2001 (—

1.62) (see Figure 1).

Figure 1
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Figure 1: Average Airline Quality Rating (AQR) Scores, 1998-2001
SOURCE: Bowen and Headley (1998, 1999, 2000, 2001, 2002) were used in conducting these
calculations.

NOTE: Average AQR scores are based on monthly AQR score calculations using the AQR
weighted average method as reported in the cited research monographs. The calendar year is used to
arrive at the average AQR score for the year.

Scores are —1.59 in 1998, —1.87 in 1999, —2.16 in 2000, and —1.62 in 2001. The 4-year average score
is—1.81.

The average industry AQR score was —1.81, which was used as the criterion of annual
benchmarking analysis in measuring on-time performance, mishandled baggage, involuntary denied
boarding's, and consumer complaints.

Table 2 shows a descriptive analysis of 4 years of performance by the airline industry.
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Table 2: Descriptive Analysis of Airline Quality Ratings

2001 2000 1999 1998
Mean -1.61 -2.16 1.87 -1.59
Median -1.47 -1.96 -1.88 -1.48
Standard deviation | 0.45 0.67 0.32 0.48
Range 1.10 1.96 1.11 1.30
Minimum -2.16 -3.43 -2.39 -2.16
Maximum -1.05 -1.47 -1.28 -0.86

Downloaded from pwm.sagepub.com on October 16, 2011

Regardless of the constant falling of AQR scores from 1998 to 2000, it is reasonable that the
median shifted from —1.48 in 1998 to —1.47 in 2001, whereas the mean (average) AQR score
scarcely declined from —1.59 in 1998 to —1.62 in 2001. The value of the standard deviation in 2001
was smaller than that in 2000. This situation accurately mirrored a smaller range of AQR scores in
2001 than in 2000. The worst individual AQR score (—3.43) was found in 2000, and the best
individual AQR (—0.86) was observed in 1998. The descriptive analysis of AQR score in 2000
indicated that the service performance of 10 major airlines varied dramatically (comparing the
reports of 1998, 1999, and 2001).

The benchmarking technique is useful to target the performance difference among units of
analysis. Consequently, an enhancement program tailored to bridge the specific performance gap
can thus be framed (Keehley, Longmire, Medlin, & MacBride, 1997). Airline operators should
proactively and continuously search for the best practices for promoting customer services through
the use of benchmarking skills (Bowen et al., 1998). To this end, the criteria of benchmarking
should be defined beforehand and then compared to the variance among performances.

The benchmarking criterion was defined as the annual industry average performance
followed by a cross-section and horizontal analysis. Researchers can easily observe the difference

between airlines as well as the deviation compared with the industry average, thus enabling a
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detailed analysis. By following the benchmarked analysis of annual AQR scores, readers can also
identify specific airlines that either performed well or needed to reform their poor service practices.

Findings revealed that the AQR scores of the whole industry declined from 1998 to 2000 but
showed promising performance in 2001. The overall performance industry-wide was capricious.

The entire industry maintained fair performance for most of 1998, but that performance
dropped substantially near the end of the year. Service performances in most months in 2000 were
less than average, and overall airline service was observed to be at the lowest point in 2000.

Airlines started to improve in 2000 and achieved the highest AQR score in November 2001
(-1.17). This improvement began in December 2000, and most airlines in 2001 performed higher
than the overall annual average. It is interesting that airlines seemed to routinely have difficulty in
providing good service during winter holiday (December and January) and summer (June, July, and
August) months.

Other correlated facts uncovered by the benchmarking analysis should also interest
passengers, airlines, and government authorities. Southwest, Northwest, Alaska, and Continental
Airlines had noteworthy performances during the period in question, and indeed, a selected
benchmarked analysis comparing five airlines and the industry average from 1998 to 2001 is
discussed in the appendix section. Furthermore, four benchmarked evaluations of airline service
during the past 4 years also reveal significant service deviations compared with annual industry
averages.

On-time rates. The benchmarked AQR chart shows that the overall on-time arrival
percentage declined from 1998 to 2000 (72.5% in 2000 compared with 76.1% in 1999 and 77.4% in
1998) and then increased to 79% in 2001. Alaska Airlines constantly performed poorly in on-time
service throughout the 4 years. Northwest Airlines encountered difficulty maintaining its on-time
service in early 1998; after September 1998, its on-time rates improved and remained above
average. Southwest Airlines had superior on-time rates (although it experienced 2 difficult months—
March and October 2000).

Involuntary denied boarding rates. The cases of involuntary denied boarding's increased
(1.03 per 10,000 passengers in 2000) compared with 0.89 in 1999 and 0.88 in 1998). Continental
Airlines performed extremely well in 1998 and 1999 but saw significantly increased numbers of
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denied boarding cases after the first quarter of 2000. The industry average remained consistently
low. Continental Airlines generated the highest amount of denied boarding's in the fourth quarter of
2000 and 2001. The denied boarding rates of Southwest and America West Airlines remained higher
than average in all quarters from 1998 to 2001.

Mishandled baggage rates. The overall mishandled baggage rates were mainly stable
throughout the 4 years—5.29 per 1,000 passengers in 2001, 5.29 in 2000, 5.11 in 1999, and 5.16 in
1998. Most cases of mishandled baggage happened during the Christmas and summer periods. Cases
of mishandled baggage started to increase in December 1998 and January 1999. In 2000, the peak
level of mishandled baggage was also in December. Benchmarked results showed that Alaska and
Northwest Airlines had poor results in handling baggage in 1998 and 1999 but good results in 2000
and 2001. Continental and Southwest Airlines seemed to better handle passengers’ baggage than did
Alaska and Northwest Airlines.

Consumer complaint rates. Overall consumer complaint rates increased from 1.08 per
100,000 passengers in 1998 to 2.47 in 1999 to 2.96 in 2000 and finally to 2.08 in 2001. Northwest
Airlines consistently received the most complaints regarding service, whereas Southwest received
the least. However, Southwest Airlines experienced a substantial increase in customer complaints in
2001. Alaska Airlines showed average performance in the category of customer complaints. Most
passengers filed their complaints to airlines (a) between July and October in 1998, 1999, 2000, and
2001 or (b) during two extremely poor service periods in September 1999 and December 2000.

Overview of the development of the airline sector since 1970

Since the 1970s, Airlines face an increasingly volatile environment. Picture 1 shows the
strong changes in the overall airline profitabilities since 1970. The blank areas are indicating
economic recessions or special political events such as the first Gulf war 1990 to 1992 and the
aftermath of the terror attacks in 2001/02.

The picture points at the divergence between the US airline sector and the global sector, too.

101



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/IHBIM HAYVYHBIN )KYPHAJI « BO3AYIIHBIU TPAHCIIOPT»

LSIM0SIMAOLM LO3ICH0IAM TIMbOR(O  LLd3STA() B@S6L3MOB0»

Picture 1: Cumulated net profits of airlines worldwide and in the US (IATA, 2007)
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Several general influences can be identified for the airline sector.

First, there are general economic crises that hit the volatile aviation industry harder than
other sectors. There is general consensus on an above proportional relationship between the world
GDP growth and the growth of the world demand for air travel. Oum estimates this value to be
about 2 (hence 2% growth of aviation growth for every 1 % of world GDP growth). Oum and Yu
identify a regular 10 year rhythm of boom and bust that is characteristic for the airline economy
(Oum and Yu, 1998). The growing magnitude of changes in overall profitability displayed in picture
1 hints at an increase of sector volatility of the airline business over time.

Second, major political events can influence airlines in two ways. The example of the gulf

war and crisis from 1990 to 1992 shows a direct impact on crucial inputs, especially oil and the
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willingness to travel of passengers from perceived security risks. Indirect impact refers to the
changes in the global economy resulting from global or regional geo-strategic insecurity.

Third, technology influences aviation directly through its impact on operational cost, security
and productivity. Examples for this can be seen in the annual reports of regional airline associations
such as the Air Transport Association (ATA) or global associations such as the IATA. Indirect
influences originate from adjacent technology adjacent to the delivery of air line travel, such as
distribution, baggage services, etc.

This factor includes both technologies such as airplanes as well as complementary
technology such as air navigation systems or airports.

Fourth, legislation influences the aviation market both on a national and a global level. It
affects the operations possible, the conditions to carry these out and the way market processes can
take place. International mergers across borders for instance, are still subject to significant
international legislative constraints, even in the recent open skies agreement between the European
Union and the United States (BMVBS, 2007). The legislative heritage of a vast number of bilateral
air service agreements was effectively forming the international aviation market since the 1950s
(Good, Roeller and Sickles, 1995) is in major parts still effective.

Fifth, airlines are subject to competition from other airlines within the framework of
macroeconomic, political, technological and legislative conditions. With ongoing globalization (the
continuous growth of international economic connections creating one global economic
environment) and a continuous decrease of government intervention in the course of liberalization
USA, EU, AUS, NZ), this factor becomes increasingly important. The rise of “no frills” carriers
such as South West Airlines (as so-called “blue-print”), Ryan Air, Gol and Air Asia to name but a
few of highly successful Low-Cost Carriers shows the increasing importance of this factor.

New competition on the supply-side influences demand patterns over time. Changes of
demand patterns may also arise from general changes in the economic environment.

All five influences developed significant impact since the 1970s. Prior to this, the most important
aspects were the implementation of the new jet technology in the 1960s and the Chicago convention
of 1944,
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Introduction of benchmarking in Georgia

Generally, benchmarking compares one organization with others giving particular attention
to the identification of best practices and key success factors that can be implemented to maximize
the probability of goal achievement.

Benchmarking experience of Georgian airlines against the European, North American (USA)
and CIS experience would facilitate further development of national airlines in Georgia.

This approach would include identification of best practices and success factors for viable air
transportation of passenger and cargo in Georgia; expose areas where improvements are needed in

the Georgian air transport; reveal underlying problems in the Georgian air transport.

To assess overall performance of the Georgian airlines and identify the best practices to
follow, benchmarking of processes and results could be applied.

For that we would suggest that the current state of the Georgian air transport industry is
analyzed to present its peculiarities and position in the world air transport industry; the economic
environment in which the Georgian air transport/airlines operate is assessed; applicable success
factors are identified through benchmarking the Georgian airlines experience with the European,
USA and CIS experience.

Despite of past decades of economic instability, including the contraction of Georgian
economy by 4% in 2009 as a result of the global economic crisis and the 2008 Georgia-Russia
conflict, present economic climate in Georgia gives an incentive to apply benchmarking techniques
in order to facilitate further development of the Georgian Air Airlines.

The World Bank has recognized Georgia as one of the world's fastest-reforming economies,
and in 2010 ranked it as the world's 11th-easiest place to do business, an improvement from 115th in
2005 and now in the same tier as countries such as Australia, Norway, and Japan. The World Bank's
"Anti-Corruption in Transition 3" report places Georgia among the countries showing the most
dramatic improvement in the struggle against corruption, due to implementation of key economic
and institutional reforms, and reported reduction in the bribes paid by firms in the course of doing

business.
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Improvements in the competitiveness of various agriculture and non-agricultural sectors (e.g.
tourism, products for export) will require further growth and sophistication in transportation and

logistics which will act as catalytic enablers to the further development of the Georgian airlines.

Conclusion

For organizations to be successful in the competitive world today, constant evaluations of
activities and goals should be assessed to most effectively adapt to customer needs.

Benchmarking involves looking outward, outside a particular business, organisation,
industry, region or country, to examine how others achieve their performance levels and to
understand the processes they use. In this way benchmarking helps explain the processes behind
excellent performance. When the lessons learnt from a benchmarking exercise are applied
appropriately, they facilitate improved performance in critical functions within an organisation or in
key areas of the business environment.

The aim of our work is to identify success factors and best practices in the European, North
American and CIS experience and selectively apply to development of Georgian airlines.
Application of international benchmarking experience would be beneficial for further development

of the state air companies (in case there are) and privately owned airlines of the republic of

Georgia.
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CexTopHasd 5KOHOMMKA

MAPKETHHI I'PY30BbIX ABUAITIEPEBO30OK

3.lU.KaHpgenakn™ , C.9.Manawsuan**

(ABMaUMOHHBIN yHUBepcuTeT Mpy3un, np.KetesaH Uamebynu 16, Tounucu, 0144, Mpysus)

Pestome: B daHHOlU cmamee npedcmasseH 0630p MapKemuH2a 2py308biX ABUANEPEB8O30K, BK/Yas

cmpameau4yecKkoe rnsadHuposaHue desmesnibHOCMU asuaKommnaHuli (cmpameeu,q

deamesnbHOCMU), OCHOBHble nompebHOCMU KaueHma U 8ulbl MPAHCIOPMHOU  npooyKyuu.

ZJlara Knaccugukayua 2py308bix U KoHeepmupyemblix BC ¢ MoYKU 3peHuUs mapkemuHza. Takie
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npusedeHbl peKoMeHOauUU M0  MApPKemMuHzy 2py308biX Mepeso30K C Mo3uyuu aspornopma u
paccmompeHsl CMPYKmMypbl  PbIHKA 2PYy308biX (a8UANEePeso30K. YoeneHo BHUMAOHUE MoaumuKe
YeHoobpa308aHUA U YKA3AHO KAK 3ma MoAUMUKA MOMem eapbuposams 8 3dsucumocmu om
cmpameauu KOHKpemHoli KOMMQHUU. Ana aghghekmusHo20
cmpameauyecko20/MaKkmu4ecko20 MAdHUPOBAHUA U yrnpassaeHus , Heobxodumo umems MosaHoe
U o mepe 803MOMCHOCMU, ucyepribigaioujee npeodcmasseHue He MosbKO O NMNPOUEccax C8A3aHHbIX
¢ mekyuweli 0eamenbHOCMbIO NPednpuamus, Ho U 0 Npoyeccax U meHOeHYyuax Habawdaembix
HG  B8HEWHUX  PbIHKAX, 0esmesabHOCMb  Komopbix  06A3amesnbHO MNPAMO  UAU  KOCBEHHO,

ompaxaemca U 8HeOpAemca Ha HaWux PoiHKax.

Kntoyesble cnosa: MapKeTVHI, aBMallepeBO3KM, CTpaTeIrm4yeckKoe IUIaHMpOBaHIE,

TPaHCIIOPTHAsl MPOYKIINs, LIeHoOOpa3oBaHe, BHEIIHVE PBIHKIA.

* [pogeccop. ** LokmopaHm AsuayuoHHo20 YHUsepcumema py3uu.

BBegileH1e B MapKETHHT I'Py30BbIX II€PEBO30K

Mpexae 4Yem BAABATbCA B AETa/IbHOE PACCMOTPEHWE MapKEeTUHra rpPy3oBbiX MepeBO30K, Hado
onpeaennTs MOYemy [Fpy30Bble NEPeBO3KM ABNAIOTCA Ba*KHOW  cTpaTerMeit  A1a aBMAKOMMAHUA W

asponopToB.

CTpaTEI'VIFI dBUAKOMNAHUN U CTpaTernyeckaa peAate/ibHOCTb.

«CTpaTernyeckoe naaHMpoBaHME—MPOLLECC, MOCPEACTBOM KOTOPOro aBMakomnaHuun GopmyamnpyoT
M obecneymBaloT BbINOAHEHME CTpaTervii, BblPabOTaHHbIX ANA AOCTUMEHMA KOHKPETHbIX Lefei npu
3aZlaHHbIX pecypcax 1 B 4OCTYMNHOM ANA 3TOro cpeae.

YT10o6bl MpeycneBaTb B buM3Hece, He0bXx0aMMO 6O/blIE BPEMEHWU U CU 3aTPaTUTb Ha MAPKETUHT U

naaHnpoBaHue. He Hapo HageATbCA Ha cnyqaﬁl. OTO B UTOre MOXKeT AaTb TpewunHy.
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[eperynnposaHne 03HayaeT YyBe/MYEHME KOHKYPEeHUMW W nageHue COBOKYMHbIX A0X0A0B.
lapaHTMA NPUBbLINBHOCTM OT OCHOBHOW AEeATENbHOCTM aBMaKOMMAHMM 3aBUCUMT OT AOMOAHUTENbHbIX
[0X040B, MPUHOCKMMBbIX FPY30BbIMU NEPEBO3KAMM.

Ecnv  poxoabl  OT MACCaKMPCKMX MEpPeBO30K He  OMpaBAblBalOT  OXUAAHMSA, aBUAaKOMNAHUA
MOEeT O0KasaTbCA B MOJIOXKEHMM , KOT4a [AOXOAbl OT TPY30BbIX MEPEBO30K CTAHOBATCA  PELUAOLMM
daKkTopom , onpegensloMm — AanbHEWLWUI cyBepeHUTET aBMakoMMaHuii. s o6bIYHOro NepeBo3ymKa
(KoMBMHMPpYIOLLEro NacCaXKMPCKMUE U TPy30Bble NEPEeBO3KM), AOXOAbl OT rPy30BbIX NEPEBO30K COCTABAAIOT
oT 5% po 20%  OT COBOKYMHbIX A0X0A40B. Mpy cnage Nacca’KMpomnoTOKa rpy3oBble NepeBO3KM

CTaHOBATCA CTpaTEFMHECKOVI AeATENbHOCTbIO.

Pa3Butue 6usHeca YKa3biBaeT Ha:

1.YBenuueHne obbema NPOM3BOACTBEHHbIX OMepaunii (KONMYECTBEHHbIM acneKT),
2.HanpaBneHue ycuanin B OTHOLLIEHMM 3aKa34YMKOB M PbIHKOB(Ka4yecTBeHHbIW acnekT),
3.0cBOEHME HOBbIX BUAOB AeATeNbHOCTU ( MHHOBaLMA),

4.Pa3BuTUE TBOPYECKOTO NOAXOAA M YCUNIA NOCPEACTBOM OpraHM3aLmm(nocesiLeHne

B npodeccuio),

Muccuu xopmopauyu.

Muccuss KOpropanuy, TakXXe M3BeCTHas KaK KOHLENIUA OusHeca, OIpeZefeT OIpaBAaHue
CyILIeCTBOBAHNA KOMIIdHHH. KOPHOPaTI/IBHaH MHUCCHA daBHMAKOMIIAHUU, BLIHO]IHHIOIL[Eﬁ T'py30BbI€
IIepPeBO3KHU MOXeT OBITh C(POpPMyIMpPOBaHa CIeLyIOUIIM 00pPa3oM.

Ob6ecmeynTh ﬂaHHBIfI pernon (CTpaHy) BO3AYITHBIMM II€PEBO3KAMM, IIpH IIPHBJIEKAIOIIHNM
TapuOM IpefIOaraeMoil KJIMEHType, BbILIe CKa3aHHOe, TAaKXKe HCIIpaBHAs M KadeCcTBeHHas paboTa
IlepCOHaJIa ABJIAETCS 3aJI0TOM IOy YeHUs MaKCHMaIbHOM MPUOBLINA aBUaKOMITAaHHeH.

Mruccus xopnopaluyu OCHOBBIBaeTCA Ha:
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-IIOTPeOHOCTIX PHIHKA;
-KJINEeHTAaX;
-IIPOLYKIIHIH;
-KOHKYPEHTHOM IIPeHMYIIeCTBe.
Toxpko KOrza BbILIEIIEPEYNCIEHHbIE JJIEMEHTHl OIpeieeHsl — MOXKHO HAaYHMHATh BHIPAOaTHIBATH
cTpareruu Ou3Heca.
Muccus KOpIopanuy JODKHA OCHOBBIBATHCS HA:
®  KOHIIENMIUHU, KOTOPYIO JIETKO IIOHATH U IIepesaTh;
® KOHIENI[WUH, KOTOpas OCHOBaHa Ha TOM,YTO OyjeT IOAXOAUTh TOTPeGUTEIO IPOLYKIUH;
® KOHIENIUU, OOBACHIIOWEH II0YeMy IOTpeOuTesnb OyzeT IOKYIaTh y 3TOM KOMIIAaHUH, a HE Y ee
KOHKYPEHTOB.
Korza xoprmoparuBHas MUCCHS yCTaHOBIEHA, MOXXHO HAadaTh yCTaHABIMBaTh KPATKOCPOUYHBIE
U JOarocpouHsle Ienu. KpaTKOCpouHbIe Il HY>KHO OIpeJesATh YeTKO, OHU  JOJDKHBI  OBITh

HEeCKOJBKMMHU CII0CcO6aMu IIpeaCTaBJI€Hbl B KOJTMI€CTBEHHOM BbIPA’KEHNH N M3MEPEHBI.

DKOHOMMKA Passutune

LLE/Tb

KonnyectseHHOeE BblparkeHue KauvecTBeHHOe BblpaxkeHne

KomnaHua gonxKHa MMeTb nepcnekTusey. Mopg I'IepCI'IeKTVIBOﬁ NMOHMMaETCA KaK KPaTKOCPOYHble, TaK U
AONTOCPOYHbIE NJIaHbl Pa3BUTUA.

Korga KPAaTKOCPO4HbIE N OO0NTOCPOYHbIE LLenn onpegeneHbl, MOXHO d)OpMyl'II/IpOBaTb cTpatermo v
TEXHUKY BEAEHUA 6u3Heca. LHanee ctparterua 6u3Heca pa3aenAaeTtca Ha d)yHKLI,VIOHa!'IbeIe cTpatermn AanAa
Kaxgoro otgena wan nogpasgeneHna KomnaHun, TakK WanM KUHayee CBA3aHHOIo C X03AMCTBEHHOM
AeATENbHOCTbIO.

Ycnex B npeanpuATUM MPU  OFPaHUYEHHbIX pecypcax BO MHOMOM 3aBUCUT OT cnocobHocTH
ynpas/sieH4YeCKoro COCTaBa 3¢¢EKTMBHO noagaepXmeaTtb CBA3b N obecneunmBaTb BbINOAHEHUE

cTpatermn 6u3Heca. Ho 310 6blBaeT TONbKO Toraa,Korga crpaterna 6usHeca TpaHchopmupyeTca B
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dYHKUMOHaNbHbIE CTpaTernu B npeaenax oTAe/IbHOrO NOoApPasAeNeHns  KOMMAaHWKM  Takum  obpasom ,
YTO KOMMAHMA MOMKET Y/IY4YLWUTb €ro MpPOoM3BOAUTENBHOCTb M MNOAAEp)KaTb 3afaHHOE HanpaB/eHue
C B/IOMKEHHbBIMW B [AOe/f0  pecypcamu. [1aBHbIMW HaNpaBAEHUAMM SABAAKOTCA: Pa3sBUTUE, MAPKETUHT,
Npou3BOACTBO W ynpaBieHWe, HO B OGaMKaWwem 6byaywem cpean raBHbIX HamnpPaBAEHUA OKaXKyTcs

KOMMYHUKaUMNA N nepCoHan.

LleneBoe ynpasneHue

Lenesoe ynpasneHve TpebyeT ycTaHOBAEHWE OTAENbHbIM UHANBUAYMOM CBOUX COBCTBEHHbIX
uenen, BOCNPUHUMAA CUTYaUMIO C/OMKMBLUYHOCA Ha AaHHbI MOMEHT B KayecTBe OTMPaBHOrO MyHKTa.
Lenu orosapuBaloTcA W YCTaHABAMBAOTCA  KaK yNpaBAeHUYECKUM COCTaBOM TaK U NOAYMHEHHbIMMU.
Yacto uenn  BbipaBHMBaKOTCA. [NA 3TOro NPOBOAUTCA  MOHWUTOPUHT  pa3BuUTUA. [ocTuKeHue U
npesbllleHNe HaMeUYEeHHbIX KPaTKOCPOYHbIX M AO0ATOCPOYHbIX NAaHOB co3faeT dyHAAMEHT Ana cuctem
CTUMY/ZIMPOBAHUA M BO3HArpaxkaAeHUM.

HoBliecTBOM siBAAETCA NPUMEHEHME CTPATErMyeckoro KOHTpossA. OTo bosee  orpaHW4YMBatoLLan
dopma  ynpasneHus, 6narogaps  3TOMy, YNpaBAAKOLWMM MEPCOHA/IOM AAeTcs He nosHas cBoboga
OEUCTBUI  ANA  [AOCTUXKEHWA HameuyeHHoW uenu. MNossnsaetca HeobXoAMMOCTb NepecMoTpeTb CTpaTeruio
nNpeanpuATUA C MOMEHTa YBeMYEeHUA A0X0A40B NPUHUMATL STOT MOMEHT OTYETHOM TOYKOW. Takne aencremns
0alOT  BO3MOXHOCTb  COBEpPLIEHCTBOBAaTb  CTpaTernio  ynpasiaeHuWA. ITO  YBENMUMBAET  LLAHChI

nepesonjoweHnA HaMe4eHHOM uenwu.

CrpaTternyeckan AeAaTesbHOCTb

CTpaTeI'I/ILIECKaH AEeATENNbHOCTb-3TO TOT BUA OEATENBHOCTH, KOTOprﬁ 6onble Bcero COOTBETCTBYET
Mmuccnn, npeasuaeHuro, Uesnm KomnaHuu. B neATeNbHOCTM aBMAKOMMAHMKM 3TO O3HAYaeT He TOJIbKO
npegocrasieHne CBO60,CI,HbIX Kpecen wmanm TOHHa»Xa, HO U FIOTpE6HOCTb I'IOTpE6VITen’r'I K nyrtewecreuio,
BK/1KO4HaA [OOKYMEHTbl, AEHbrn, pasmeuleHune B roCTuHuUUEe, npoKaT MalluH, 6e3HaI'IOI'OByP0 TOprosaio,

CTpaxoBaHuMe, pa3B/iedeHUA, NULLY U HANWUTKK, I'IOTpE6HOCTM, CBA3aHHbIE C Gal'a)'KOM, VIHd)OpMaLI,I/I}O nT. O.

111



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/IHBIM HAYVYHBIN )KYPHAJI « BO3AYIIHBIU TPAHCIIOPT»

LSIM0SIMAOLM LO3ICH0IAM TIMbOR(O  LLd3STA() B@S6L3MOB0»

MoTpebHOCTbIO KAMEHTa rpy3onepeBo3oK 06bIYHO ABAAETCA [A0CTaBKa OT Asepu Ao aAsepu. Ho
TaKXe onsata, obecneyeHne  HeobXxoAMMOW [OOKyMeHTauumel, CTpaxoBaHMe, XpaHeHWe, CTOMMOCTb
nepesBo3KU, Mpuem rpysa AnA NepeBO3KW, A0CTaBKa, UHbopmauuun. CoBeT  TaKKe ABaseTca Gpopmoit
notpebHOCTM Npu nepeBo3Ke. N8 aBMAKOMMNaHMM BCe 3TM  HaMpaBAeHUA O3Ha4aloT CTpaTerMyeckyro
0eATeNbHOCTb, T. K. NepeBo3Ka Mo BO3AyXY ABAAETCA CBA3YIOLMM 3BEHOM B LLe/10M Lenoyke nepeBo3ok. ITo
He 03HayaeT, YTO aBMaKOMMaHUA [JO/MKHA BCe OOLEeAMHUTb B CBOUX COBCTBEHHbIX CTpaTerMyeckmx
nnaHax. IJTO NPEeMMYLLECTBa  KPYMHbIX 3KOHOMMYECKUX OBHbEKTOB M TLLATENbHOrO PacCMOTPEHUA Bcex
BMAO0B AeATE/NIbHOCTH.

[danee aBMaKOMMaHUA MOXET pelunTb Kakum 06pa3soM KOHTPOAMPOBaTb CTPaTermyeckyro
aeAatenbHocTb. OHa MOMKeT UM  BCEeM BNAAETb, UM BCE Cama KOHTPOAMPOBATb, WM AenaTb 3TO MO
LOroBOpYy C TPETbMMMU NINLLAMU, TAKUMU KaK areHTbl, rpy30Bble aBMATPAHCNOPTHbIE NpeanpuATUA, apyrue
aBMaKOMMNaHWUK, a3pPonopTbl U T.A4.

CTpaternyeckas pOeaATeNlbHOCTb MOXeT OblTb pasfdeneHa Ha OCHOBHYH W HEOCHOBHYIO.
Tak Kak oba BMZa AeATeNbHOCTM TPeObyIloT KOHTPOASA, B HacToswee Bpemsa Habsogaetca TeHaeHumn
BNOYKEHMA NHBECTULMI TONBKO B OCHOBHYIO AeATeNbHOCTb M  OCTaB/ieHWe  HEeOCHOBHOW
AeATeNbHOCTU Cy6I'IO,CI,pFILIHVIKaM Uan TpeTbnm NNLam, KOTOpble MOTyT Haxogutca B Nydllem
NOMIOXEHNUN  ANA CneumannsaumMm U PasBUTUA KOHKPETHOro BuAa AeAaTenbHOCTU. YacTo  BnageHue
60/blUe YacTbio aKUMA KOMMaHUM WAW  KOHTPAKT ABAAETCA  AO0CTaTOYHbIM  ANA  AOCTUNEHUA
Heobxoanmoro caep>kmsaHuA. OHO MOMKET MPUHOCUTb NPUBbLINL,OHO MOXKET 6biTb MCNO/Nb30BaHO ANA
NPOBEPKN WHbIX HaNpaBNeHUI AeATeNbHOCTM MPU OrPaHUYEHHOM PUCKe, T. K. 06bIYHO Jellesne
NPUOBPECTM Y¥Ke CYLLECTBYIOLLYID KOMMNAHMIO YeM HauMHaTb C HyAA.

Yto KacaeTcA asponopta, TO HeobxoguMmo 06paliaTb BHUMAaHWE He TO/IbKO Ha K/MEHTOB

asponopTa, TUMMYHO - aBMAKOMMaHWUIA, HO TaKMKe Ha K/IMEHTOB, K/MEHTOB-areHTOB W rpy300TNpasuTesei.

CTpaequeCKaﬂ AeATEeNbHOCTb BK/IIOYaAET cieayoume 3/1eMeHTbI:
e 3arpysky/pa3srpysky u obcay:kusaHue BC.
o  OYHKUMOHMPOBAHME rPY30BbIX TEPMUHA/IOB.

L4 XpaHeHme, BK/1lO4aA XpaHeHUeE B CneunaibHbIX cel7|cbax.
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e CneumanbHoe 0bcnyKMBaHUE (FKUBOTHbIE, OMACHbLIN FTPY3 U T 4).
e YnakoBka. CTpaxoBaHue.

e  TamOXXeHHaA YMUCTKa.

e BbIBO3 U gOCTaBKa.

e  [luctpubyums.

e  MynbTMOAA/bHbIE NEPEBO3KM.

e JlokymeHTauuA.

e YnpouieHne popmanbHOCTEN.

e (ObecneyeHune besonacHoOCTU.

MapKETMHI' rpy3o0BbiX NepeBO30K-XKes1aHUue KAneHTa:
MapKeTUHr 03HayaeT co3gaHue crnpoca M aganTauus K noTpebHOCTAM KAMeHTa a He K CBOUM
COB6CTBEHHbIM C LIE/Ibl0 PaclIMPeHNa AeATENbHOCTU U yBeandYeHus npubbiau.

Taknm 06pa3om Mbl Ha4MHAEM C PbIHKA U C BONPOCA O TOM YEro Ke XenaeT NoKynaTesb.

3aKasuunku rpy30BbiX NepeBO30K ULLLYT:
e [pysosmecTumocTsb BC,
e HapeXHoCTb,
o Leny,
e  UHdopmaumio,
e KomneTeHTHOCTb
e COBpEMEHHYIO TEXHONOTUIO,
e BHumaTenbHoe obcnyxkuBaHue,
e [IpocToTy,

e Jlerkuit goctyn.

MapKETMHI' rpy3o0BbiX NepeBo30K-nepcneKkTtuBa aBUakomMmnaHmu:
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YTo KacaeTcAa naccaKMPCKMX MNepeBO30K, A/ TOro, 4Tobbl HaAMTU PbIHOK cbbiTa M 4YTO-HMOYAb
npoAaBaTb C HaZeXgol Ha ycrnex, HeobxoAMMO MMETb OCHOBATE/IbHble 3HAHWA  MPOAYKUUM. 310
OTHOCUTCA K TaKoi OBCTPaKTHOM NPOAYKUMU, KaK «MNepeBo3Ka» WU «AUCTPUBYUMA» , B  PaBHOM
CTENEHU KaK M K KaKoM-HMOyAb BELLeCTBEHHOM MPOoAYyKUMKM, KaK, Hanpumep 3/1eKTPOHHOE YCTPOMCTBO.

Mpu paboTte c aBMarpysom, NPoAyKUMA MOXKET ObiTb onpegeneHa cneayowmm obpasom:
OCHOBHOI1 TPOAYKT.

e [lepeBo3Ka M3 asponopTa B asponoprT.

e [py3s npuHumaetcs B otaene COMIT B asponopTy OTNpaBAEHWUs MPU HaANYMKU HEeobBXoAMMbIX
OOKYMEHTOB.

e BbInucbiBaeTcA rpy3oBan HaknagHaa, oTBevatowan ctaHgaptam UATA, Kaxgoe mecto mapKupyeTcs,
3aMO0/IHAETCA rPy30BOM MaHUECT, U 3arpy»KaeTca B rpy3oBble oTcekn BC.

e 3atem Npou3BOAUTCS NepeBo3Ka,IMb0o NpAMbIM pericom, MO0 Yepes NYHKTbl TPaH3MUTa B asponopT
HasHayeHuA, fJanee rpy3 MNOMELAT B TepMWHane B pacrnops)KeHue rpysonosyyatens, c
yBe4oMIEHNEM NOCeAHEro.

KoMOnHMpOBaHHBII NPOAYKT.

e [lepeBo3Ka M3 a3’ponopta B a3ponopT Pas3/IMYHbIMKM BMAAMW TpaHcnopTa (MynbTMMOAA/NbHbIE
nepeBoO3KK).

e Hanpumep, nepeBo3Ka Mope-BO34YyX WM 3aMeHa BO3AYLWHOW MepeBO3KWU NEepeBO3KONM TPY30BbIM
aBTOTPaHCMOPTOM.

e Ha Becb MapLUpyT NepeBO3KU BbIAAETCA OAHA rpy30Bas HaKknaaHas.

JoGaBo4HbIil NPOXYKT

e WHorga ero HasbiBalOT — MPOAYKT OH C A06aBoYHOM CTOMMOCTbIO. [J06aBOYHbLIA MPOAYKT
npeaycmaTpuBaeT 3/1EMEHTbI U YCAYrM AOMOJAHUTENLHO K aBManepeBo3Ke.

® 3TO MOXeT 6bITb AOCTaBKa «OT ABEpPU A0 a3pornopTa»-0bCNyKMUBAHME, LLE/Ibi0 KOTOPOro ABAAETCA
NPUMHATL TOBap MPAMO CO CKNafZa rpy3ooTnpasutens, o06paboTKa AOKYMeHTaumu, BKJ/OYas
3KCMOPTHO-TAMOMKEHHY!O.

e  YuCTKY B a3ponopTy OTNPaBAEHMS.

e Wan 3To MoXKeT 6biTb AOCTaBKa «OT asponopTa A0 ABepu», Npeanaras TaMOXKEHHYH YUCTKY M

[AOCTaBKy rpy3a rpy3onosiyyatesio B MyHKTe a3ponopTa HasHayeHus.

114



INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIAYHAPO/IHBIM HAYVYHBIN )KYPHAJI « BO3AYIIHBIU TPAHCIIOPT»

LSIM0SIMAOLM LO3ICH0IAM TIMbOR(O  LLd3STA() B@S6L3MOB0»

e TaKkKe 3TO MOryT 6bITb APYr1e yCayru, TakMe Kak CTpaxoBaHue, GaHKOBCKME YCIYrM, YNaKoBKa,

CKNaAnpoBaHue UK gaxke AUCTpUbbIoLUA.

Ho ocHoBHoOM AeATENbHOCTbIO ABNIAETCA NEPEBO3KA NO BO34yXy rpysa, nomeuw,eHHoOro B BC.

Anzaiid BC nmeeT uenblo Npuaatb emy aspoaMHAMMYECKUIA NPOodUab U CTPYKTYpPY, KOTOPas A0CTaTOYHO
Hage)KHa, 4Tobbl MPOTMBOCTOATL CW/aM, C KOTOPbIMM CYAHO CTafIkKMBaeTcs BO Bpems noneta. [ns

KOMGOpPTHOro noseta naccaxkmMpos A06aBAAOT MOA.

MpPOCTPaHCTBO OCTaB/IEHHOE Mo NosoM (HUXKHAA nanyba) MOXKeT MCMOb30BaTbCA A8 aBMarNepeBO3KU
6ararka, nmouTbl, rpy3a. I'py3 moxkeT pasmewartbca B o¢rosenaxe BC, uam e 3aHMMaTb BCe MNOJIe3HOE
NPOCTPAHCTBO KaK B Cay4Yae C:

®  Yu)CTO rpy3oBbim BapuaHtom BC

e KoHBepTupyemblim BC ( rpy3o-naccaxkuMpCcKmMii BapmaHT )

MonesHas eMKocTb dto3ennxKa MoXKeT bbiTb TaKKe pasaesieHa Ha NaccaXKMpPCKYo U rpy30BYyio.

® naccarkmpckuit BC, c 4ONONHUTENBHBIM MECTOM Ha HUXKHeN nanybe ana nepeBo3KM rpy3os.

BC MOXKeT MMeTb rpy30Bble OTCEKM C NIOCKMM NOJIOM U CeTKoM ana obecneyeHnn 6e3onacHoOM 3arpysku
npu norpyske rpysa BPy4YyHYlD HABa/loM MAW C MCMNO/Ab30BaHMEM CPEeACTB MeXaHM3aUWMKM, TaKUX Kak,
Hanpumep, cpeacTsa 414 Pe/ibCOBOM NOrpy3KM ANa NnepeMeLLeHNs KOHTEMHEPOB M MNOIETOB, KOTOPbIE MOTYT
6bITb 3arpy*KeHbl aBTOMATUYECKU C LE/Ibl0 SKOHOMWKU BPEMEHM BbIMOJIHEHMA NOTPYy304YHO-PA3rPY30UHbIX

paboT n paboueit cunbi.

Pa3iiuyHbIe THIIBI BO3AYHIHBIX CY/10B.

Mo KpaliHel mepe, C TOYKN 3pEHUA 3arpy3Kn, NACCaXKMpbl OYEHb MOXOXM Ha TPy3 (33 HEKOTOPbIMM
WCK/IIOYEHUAMM — OHWM CaMM MOTYT HECTU COBCTBEHHbIE JOKYMEHTbI, OHM MOTYT C/blWaTb WAW  BUAETb
Korga HacTynaeT Bpema MNocagKku B CamoJieT, CaMu NepexoanaT K NocagoyHoi 3oHe 1 cagatca B BC).

OHM nOAXoAAT K COEAMHEHHbIM MNOAAEPKMBAIOWMM  YCTPOMCTBAM, MOAOGHbLIM CTY/NbAM ,
Ha3BaHHbIM  KpecnammM UM OHM MoryT obecneuntb cebe  6e30MacHOCTb, NPUCTETHYB pPEMEHb

6630I'IaCHOCTM,OHM AaXe MOrytT NOMecCTUTb CBOKO PYYHYIO KNadb UM BEPXHIOKO oAaexay Ha BepxHue
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NosIKM AW NOoA Kpecso nepes coboi, CoOKpalLas TeEM CaMbiM POJib SKMMAXKa — HE HYKHO MM MOMOratb M
KOHTPO/IMPOBATb, YTO BCE B MOPALKE.

Mo 3Toi npuuMHe He cywectByeT 6ONbLIOM PasHMUbLI B TEXHOIOMMAX MOCALKM MaccaxKkmpos B
pasnnyHble TMRNbl BC, M nacca*kMp MOXKeT HayaTb CBOM NofeT B HeOO/MbWOM a3ponopTy, BoNaA B
camosieT, npefHasHaYeHHbI 18 KOMMEPYECKMX NePeBO30K, B TPAHCMOPTHOM asponopTy, CMEHUB 3TOT
TMn BC Ha wupoKkooosenaxHoe BO3AyWHOe cyaHo B- 747 v, HaKoHel, NpogonrKas noneTr Ao
KOHEYHOro NyHKTa Ha3Ha4yeHua Ha BC, npegHa3Ha4yeHHOM A1 permoHasibHbIX NepeBOo3oK.

OCHOBHbIM pasanunem Mmexay BC aBnsetcs pasmep, M TaKMM 06Pa3somM — YMCNO MACCAKMPOB
(egnHuy, ABMATPAHCNOPTHOM npoaykumm),  KoTtopoe OH  MOXEeT nepeBe3TW, CKOPOCTb W
MaKCMMasibHaA [aNbHOCTb MoJieTa.

ABHArpy3 MoKeT pa3jM4yaTbCsl MO0 pa3Mepy, BeCy M BHIAY, H B KadyecTBe aBHArPy3a MOKeT
BBICTYIIATH BCE, YTO YIOJHO.

e [na TOro, u4TOOblI yb6eauTbCsi, CMOXET /IN KOHKPEeTHbIN Trpy3 ObiTb nepese3eH, Heobxoaum

NnpoBepPUTb:

. MOXKeT /i1 rpy3 YMecTuUTbCA B paccmaTpmsaemom BC no ob6vemy?

. MoKeT nun rpy3 BbiTb NOTPY*KEH B rpy30Bble OTCEeKM? [MapameTpbl ABepei OTCEKOB?

° MOXHT nM rpy3 6biTb nNepeBe3eH B  paccmaTpuBaemom BC  (BecoBble orpaHuyeHus)?

OrpaHnYeHna Harpyskun Ha non?

e MOXHO M NPUHATb OaHHBLIN BWUA, Tpy3a K aBuanepeBo3ke? OnacHbIn rpys?

[JaHHaA npoBepka [oO/MmKHa npou3BoguTbCcA gna  Bcex Tunos BC, BOBAEYEHHbIX B AAHHYHO
nepeBo3ky. YTobbl wu3berkaTb 3a[ep)KeK, MAM  paxke Oe3HaLeXXHOro OCTaB/eHMA Tpy3a B a3ponopTy
OTNPaB/AEHUA, ANA 3arpy3KU AOKHbI MPUMEHATHCA CaMble Masible OrPaHUYEHUS.

Pasmep rpy3oBbix OTCEKOB W MapameTpbl ABEpPU ABAAKOTCA pellatowmmm dakTopamm Npu NpoBepke
BO3MOXHOCTM 3arpy3ku. Tak Hanpmumep, napameTpbl ABEPU HUXKHErO NepegHero rpysosoro otceka DC-10:
Bbicota :1,68m, npu wupuHe :2,64M B CpaBHEHMM C 3TMM, MapaMeTpbl ABepel rpy30BbIX OTCEKOB

HeKoTopbix BC meHblwero pasmepa — scero 0,8x 0,8 meTpa.
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3KCI'IEpMM€HTVIpyeMI>Ie BO34yWwHbIE Cyda MOXHO pPa3genTb Ha HECKOJIbKO PaA3/IMYHbIX I-(aTEI'OpMﬁ .

Pasmep IIpumep IMosie3nasn BMecTumocthb
3arpyska rpy3/0TCceKoB
TOHH TOHH
HEBO/IbLLUNE Cessna, Beech 1,5 0,3
O1A KOMMNbIOTEPHbIX F-50, Bae-146 5-8 1
MEPEBO3OK
ONA PETMOHAJIbHBIX B-737 12-16 3
MEPEBO3OK MD-80
Y3KO®DHO3ENAKHDIE B707, NN-62
ONA MATUCTPAJIbHbIX DC-8 35-45 8
MEPEBO3OK
LLIMPOKO®HO3ENAKHDBIE A-300,11-76 30-40 12
LLIMPOKO®HO3ENAXKHDBIE DC-10,A-340 40-50 16
BOJIbLLUNE B-747,B-777
LLUMPOKO®HO3E/TAXKHBIE AH-124 70-150 20

Bec rpysa To)Xe MOXeT ObiTb pewwalowmm GakTopom, T.K., Hanpumep, HEBOSMOXHO MOrpy3nTb B
rpy30Bble OTCEKM BPYYHYO OTAE/NbHbINA rpy3 Becom 6onee 50-100Kkr. bonblwme n Taxenble rpysbl CAOXKHO
pa3BOPAUYMBAOTCA B OTCEKAX M 4acToO BO3HMKaeT HeobxoguMmocTb obecneveHus He3onacHOCTUM MONETOB
nocpeacTBOM NepPCOHasIbHOMO CBA3bIBAHMA CETbIO UIN BEPEBKO.

B 6onee KpynHbix BC 4acTo NpMMEHAIOTCA CTaHAAPTHbIE NOETbl U KOHTelHepbl. OHM NpeaocTaBAAOT

BO3MOXHOCTb npon3sogunTb Nnorpy3o4yHO-pa3rpy3oyHbie pa6OTb| B rpy30oBbIX  TE€PMUHaNAX C
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KOHTPO/IMPYEMOIW TemnepaTypoi, 1 3apaHee nepeg, OTNpasieHNeM No PacnmcaHuio MOXHO NOAroTOBUTbL
rpy3 M NPOBEPUTb BO3MOXHOCTb 3arpy3kM ero B KOHKpeTHbI Tun BC. TakXe OHM NpeaoXpaHAloT rpys ot
NIOXOW NoroAbl U MeNKOro BOPOBCTBA.

C yyeTom pasmepoB [ABepei TPy30BbIX OTCEKOB, BECOBbIX OrpaHWYEHWH, Tabauy, M3MepeHun u
MHPOpMaUMN O KOHTelHepax/noneTtax, Heobxogumo 06CcyauTb OTHOCUTENbHO KaXKAO0ro KOHKPETHOro
Clyyan MHPOPMaALMIO, 3aHOCMMYIO B MHPOPMAUMOHHbIE CMPaBOYHUEM O Tpy3ax, T.K. 3Ta UHPOpMaLma He
MMeeTca B CNpaBOYHMKAx o napametpax BC. OcHoBaHHas Ha: cKopocTu, 6esonacHocTW, MHbOpMaLMK,
06CNyKMBAHUK, KauecTBe, NPOAYKLMA TPY30BbIX aBMaNepeBO30K ABAAETCA NPOAYKUMEN BbICLIEro Kaacca u
roToBa KOHKYpMpOBaTb C [/aBHbIMW HeAOoCTaTKamMM, KoTopbiMu ABnsaloTca: LEHA, a B HekoTopom

OTHOLWEeHNN-orpaHn4YeHHble NPOBO3HblIE EMKOCTU.

3akiaiouenue

C MOMeHTa Hayasa pa3BUTUA CBOBOAHOIO pbiHKa B TPy3MM MPOLLIO yXKe Hemaso BpeMeHM, MHOroe
N3MEHMWJIOCb, MHOTO€ MPOAOJI}KAET MEHATLCA, HO HAa MPAKTUKE BCE ellle NPUMEHSAIOTCA [AaBHO ycTapeslive
meToabl, 0CcObeHHO 3TO OTHOCUTCA K AeATeNbHOCTU asmanpep,anﬂTMﬁ B HanpaBaeHWN MapPKETUHra
rPy30BblX aBMaNepeBO30OK M ONepaTUBHOIO ynpasaeHnA nociaeaHnMm.

Ona 3ddeKTMBHOro CcTpaTernyeckoro/TakTMYECKoro NAaHMPOBaHUA W OMNepaTUBHOrO YynpasaeHus,
HEO6XOAMMO MMETb NOJZIHOE N NO Mepe BO3MOXKHOCTU, ucYepnbiBaowee npeacraBieHne He TOJ/IbKO
O npoueccax CBA3aHHbIX C TEKYLLI,GIZ AeATEeNbHOCTbIO NpeanpuATnA, HO U O NpouecCax U TeHAEHUMNAX
Ha6mop,a|ou1,mxcg Ha BHELWHUX PblHKaX, AOeATeNbHOCTb KOTOPbIX obAasaTenbHO OTpa*KaeTca n
BHEAPAETCA Ha HaWW  PbIHKK. Hanpumep, B obnactu rpysonepeBo3oK, a UMeHHO B chepe
OOCTaBKM FPy30B «OT ABEPM A0 a3ponopTa», «OT asponopta A0 ABEPWU», «OT ABEPU L0 ABepu»  Ha
CGI’OLI,HFILIJHMI?I AEeHb B I'py3vw| cywecrsyer CBO60,CI,Ha’r'I HUWa AnAa Cco34aHuA U d)yHKLI,MOHVIpOBaHVI’FI

(BO3MOXKHO Ha 6ase aBManpegnNpPuUATMIA) KOMNAHUIH KOHCO/IMAATOPOB U UHTETPATOPOB.

Jlutreparypa:
1. ApaHacbeB B.[. «OpraHusauma mexayHapoaHbIX BO3AYLLUHbIX MepeBO30K: (NepeBo3KN NaccaxKMpoB n

6araxa)» Bo3ayLwwHbil TpaHcnopT 1991. ¢.12-124.
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Cargo transportation marketing
Z. Kandelaki, S. Papashvili

The work presents a general survey of cargo transportation marketing including
strategic planning of air company activity, main client demands and kinds of transportation
goods, classification of cargo\convertible aircraft proceeding from marketing considerations.
Much attention is given to the price formation policy as this policy may vary depending on

the strategy of a specific company.

U5G300mM 530535005H0E3900L JoM39E0bao

b. 3969530, L. 35353300

bEoGH0sdo  §oMImPIbowo sMOL LBoBHZ0MMM  53009505HB03900L  JoM3gEH0byol dodmbogngs,
5305300356090l LAOSGIRONo  15gd0sbMdOL o9 TMYds,  3€0096GOL  doMHOMO©O
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(IToctynuimo 03.06.2011)

CexkTopHasi JKOHOMHUKA

OCHOBHBIE ®AKTOPHBI BJIUAIOIINUE HA OFBEM U PACIIPEJAEJIEHUE
IHHACCAXKHUPCKHUX ITEPEBO3OK MEZKAY KEJE3HOJOPOXXHbBIM U
BO3YIIHBIM TPAHCIIOPTAMU I'PY3UHN

H. 1. Aymobanze™, A. B. Honuangze™™, H.H. Xyuya™*

(ABuanuonubiii yuusepcurer I'pys3uu, np. Keresan IlameOy.in 16,
Tounucu, 0144, I'py3us)

Pesrome: B HacTosimie Bpemsi, IPH ONpeJeJIeHUH NMEPCHEKTHBHBIX 00beMOB MACCAKUPCKUX

NepeBo30K M IMACCAKUPOOOOPOTA MOJHOCTHI0O He YYHMTHIBAOT Ppsj (aKTOpoOB,
CBSAI3AHHBIX C NPHPOAHO-TeorpaguueckMMH M  COHHAJBHO-IKOHOMHMYECKHMH
0CO0EHHOCTSIMM  pa3jJn4yHbIX peruoHoB ['pysum. Ilodtomy coBpemeHHoe
NPOrHO3MPOBaHNeE MACCAKUPCKUX NTEPEBO30K HECOBEPLLIEHHO.
ABTOpBI NpelIaral0T TaKHe maccaxkupoooOpasywmmue ¢(akToppl Kak o0beM
BHYTPEHHEI0 BaJIOBOI0 NPOAYKTa CTPaHbl, €MKOCTb KYPOPTHO-pPeKpealHOHHOH
cucreMbl ['py3um, xuiias IUIOIAAbL MECTHBIX JKHTeJled KYPOPTHOM 30HBI H
YHMCJICHHOCTh TOPOJACKOr0 HACeJeHHs CTPaHbl, 4YTO MO3BOJsAeT 0ojee IOJHO
NPOrHO3MPOBAaTh pa3Mep M XapaKTep NPeACTOSLIUX ePeBO30K MACCAKMPOB.

KuroueBnble cioBa: [laccaxupooOpasyromuii haktop, pekpeanus, Tapud.

1. BsepeHue
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OCHOBHbIM ycnoBMem Bbixoda [py3Mm M3 IKOHOMWMYECKOTO KpU3UCa ABNAAETCA BOCTaHOBJEHWE
NpouM3BOACTBA M pasBMTME oOTpacieir Xo3sMWCTBa, CcCpeau KOTOPbIX Typusm npeacraBaser cobomn
npuopuTeTHyo cdepy ob6CAYKMBaHMA. B ToKe Bpema, Ha MOBbIWEHME KoJM4YecTBa 06CNyKMBaeMbIX
TYPUCTOB B 3HAUYUTE/IbHOW CTEMNEHW BAMAET pa3BUTUE TpaHcrnopTa M ero MHOPaCTPyKTypbl. Mpobaema
NPOrHo3nMpoBaHMA 06bEMA NACCAKMPCKMX MEPEBO30K, B TOM YWUC/IE PEKPEAHTOB, U pacnpedenieHma ux
MeXAy BUAAMW TpaHCNopTa, ABASETCA 0COBEHHO aKTya/ibHOM B COBPEMEHHbIX YC/10BMAX BbICTPOro pocTa
NOABUMKHOCTU HAaceNeHus.

Mpu onpeaeneHnn nNepcnekTMBHOro obbema MaccaxKMPCKUX NepeBo30K 6osblioe 3HaYeHWe MmeeT
TLWATeNbHbIA aHaM3 1 oT6op GaKTOPOB, OKa3biBaOWMX BAUSHUE Ha U3MEHEHME 0bbema U pacnpenenieHme
MacCa*kMPOMNOTOKOB MO BMAAM TpaHcnopTa. ITM (aKTopbl MOXKHO pasfenvTb Ha gemorpaduyeckue,
XO3ANCTBEHHbIE, TEXHMKO-IKCM/yaTaUMOHHbIE, 3SKOHOMMUYECKME W  TeppuTopuanbHble, a TaKXkKe
noapasaennTb Ha ABE OCHOBHbIE FPYMMbl: MPAMbIE N KOCBEHHbIE.

* IIpodeccop
** JlokTopaHT ['py3MHCKOTO aBHAIHOHHOTO YHHBEPCUTETA

2. Maccaxkupoobpasyowmit pakTopbi

K npambim ¢dakTopam OTHOCATCA: YMUCAEHHOCTb HaceNeHua M Temnbl ero MnpuMpocTa, B TOM 4ucne
ropogckoro, ysenumyeHune ¢oHAa noTpebneHna BHYTPEHHEro BafiOBOrO NPOAYKTa W peasibHbIX (Mau
[JEHEXHbIX) AOXOAOB Ha AywWy HaceNneHusa, PasBUTUE  KYPOPTHOTrO-peKpeaumoHHON cuctemsl [pysuu,
U3MEHEHWe XUAULWHOrO (OoHAA MECTHbIX KUTesnel, CAAaBaeMoro B apeHAy KypopTHWKaMm, pasBuTMe
TPaHCNOPTHOMN MHPPACTPYKTYPbI.

BknyyeHHble B nepsyto rpynny $GakTopbl, KOAMYECTBEHHO U3MEPUMbI, NO3TaMy NPU NPOrHO3MPOBAHUU
nepcrnekTMBHOrO obbema MacCaKMPCKMX NEepeBO3OK, MpeAnoyTeHME AO0/IKHO OTAAaBaTbCA 3TOW rpynne.
[JaHHble MoryT 6bITb NOAYYEHbI U3 CYLLECTBYHOWEN OTYETHOCTM UAN NMYTEM PaCcYeToB.

Ko BTOpo# rpynne oTHOCATCA GaKTopbl, BAMIOWME HA pacnpefesneHne NacCa)kMpPCKUX MepeBo30K
MeXAy BUAAMM TPAHCMOPTA, @ TaKKe OKa3blBalOLMe KOCBEHHOE BO3AeNcTBMe HAa 06bem MepCcrnekTMBHOrO
NaCCa*XMpPonoTOKa. HeKOTOPBIe n3 HUX HE€ MU3MEPHMBI M II0 HUM HET CTAaTUCTUYECKOM OTYEeTHOCTHU.
O,II;H&KO CTEII€EHb BJIMAHUWA 3TUX q)aKTOpOB Ha O6']:eM II€peBO30K MOKET 6BITB YCTaHOBJIEHA Hd OCHOBE
COIMAIFHO-OKOHOMUYECKUX 00C/IeZOBAHI IaCCAXKUPOIIOTOKOB.

Bosnpuras uucieHocTs M BBICOKUH Ky.JII:TypHLIﬁ YPOBE€HBb HACEJIE€HUA TOPOJOB, COCPENJATOYEHBIX B
HEHTpa)IBHOﬁ YaCTH CTpaHBbI, a TaKX€ HNHTEHCHBHAA YPGHHHBHHI/IH HaCeJIeHUA ABIAIOTCA OCHOBHBIMHU
daxTopaMu, OmpeeIIOMUMU OBICTPHIM POCT 0O6beMa maccaXUpckux IepeBo3ok. Ha dopmuposanme
[IaCCa)XMPOOOpasyIOIUX IIEHTPOB 3aMeTHOe BJIMIHME OKasblBaeT TakKe U OoJblIas ILIOTHOCTh
HaceJeHUsd. Takoe pe3Koe pasjIuyue B IUIOTHOCTH HACeleHHI OOBACHIETCS HaaudueM OOJIBIIOrOo
KOJIM4YE€CTBd KPYIIHBIX T'OpPOAOB, TEPPUTOPHMH KOTOPBIX CPABHUTEJIBHO HEBEJIMKH II0O OTHOIIEHHIO K

GOJIBILION YMCIEHHOCTH HaceaeHusa. VcTouHuKOM POCTa TrOpOACKOTO HaCeJIeHUs ABIAETCA IIepeMelleHIe
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HaceJIeHUs U3 CeJl B TOpoja. YBelndeHUe 4Yucja HaceJeHHsA B TOpPOJaX sABJAETCA OJHUM M3 OCHOBHBIX
(bakTOpOB, OIpeeIAIoUINX POCT MACCAKUPCKUX IIepPeBO30K Ha IePCIeKTUBY.

C pasBuTHEM 5KOHOMUKH CTPaHBI IIPOUCXOAUT M3MeHEHUe COIIVAJIBHOM CTPYKTYpHI HaceleHUs U
yrayOieHre OOIIECTBEHHOTO pasfieJleHUs TPyZa, YTO TaKKe BJIUAET HAa yBeJIW4YeHHe IIOABIKHOCTU
HacesneHud. [IpousoiifyT usMeHeHHA M B OTPOCIEBOM CTPYKType IPOM3BOJCTBA. B wacHOCTH, BO3pacTeT
POJIB OTpaceii HeIIPOU3BOACTBEHHOM chephl — HayKHU, KyJIbTYPHI, 3/[paBOOXPaHEHM, TOPTOBIIH.

PocT peanpHBIX 10XO0B ¥ KyJIBTYPHOTO YPOBHA PabOYMX U CIY>KaI[UX OIIpejesseT 6oyee BRICOKUE
TeMIIBl pOCTa HX IIOABIDKHOCTH IIO CPaBHEHMIO C JPYTMMHU IpylmamMu HacesneHusa. PocT cmpoca
HaceJIeHUs Ha IIepeBO3KH, 00beM NMaCCaKUPCKHUX IIePeBO30K M PasBUTHE TPAHCIIOPTa — B3aUMOCBI3aHHbIE
U B3aMMOOOYycCIOBIeHHbIe Ipouecchl. OgHako Impy Iry60KOM HMCCIeZOBAaHUM CBS3eil B CHCTeMe «CIIpOC-
00BeM-TPAaHCIIOPT» BBIABJIAETCA OIIpeZiesIeHHAsA POJIb U 3HAUYeHHe TPAHCIOPTA Kak (akTopa, BIMAIOMETO
HAa CIIPOC ¥ BO3MOXKHBIH 00beM ITacCaKUPCKUX IepeBo30K. KpoMe 06beKTUBHBIX (PaKTOPOB (HE3aBUCAILINX
OT TPaHCIIOPTHOM CHCTEMBI) HA yBeJWYEeHMe CIIpOCa HAaceJeHUsA Ha IepeBO3KM HECOMHEHHO BJIUAET U
yjlydlleHHe KadecTBa TPAHCIOPTHOIO OOCHYXHBaHUA — YBeJIWYeHHEe CKOPOCTH, IIOBBILIEHUE
KOM(OPTHOCTH IIpoe3za, HaZeXHOCTh U ymo6cTBo rpaduka asmwxenus u T.4.[1]. C gpyroil cropoms
IIPOIIYCKHBIE CIIOCOOHOCTH >K€JIe3HBIX JOPOT, YUCIIO IT0E3[0B U KOJIUIECTBO PeHCOB, IepepabaThiBaiouiye
CIIOCOOHOCTH >KeJIe3HOZOPOKHBIX CTAaHIIUHA M adpoOIOPTOB M T.J., T.e. MaTepHaJbHO-TeXHHYecKasd Oasa
TPAHCIIOPTHOM OTPAaC/IX MOXET KaK CIOCOOCTBOBATh yBeJIeUeHUI0 00beMa IIaCcCaXUPCKUX ITEPEBO30K, TaK
Y OTPaHUIUBATH €T0 POCT.

YBenuuuBaroUuica CIpoc HacejleHus Ha IepeBO3KH B CBA3M C paclIipeHHeM KypOPTHOTO X034HCTBa
I'pysum u ero Bo3pacTaomuM 3HadeHHeM B COLMAJBHO-DKOHOMHUYECKOM Pa3BUTUM CTpaHBI,
00yCJIOBIMBAaeT HEOOXOAUMOCTY U3y4eHUs OOPATHBIX CBA3€ M 3aBUCHUMOCTEI B CHCTEME «CIIPOC-00BeM-

TpaHcropT» (puc. 1):
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cnpoc Ha
naccaxmpckme
nepeBo3Ku

ob6bem passuTHe
MacCaXKMPCKUX naccaxmnpcKkoro
nepeso3oK TpaHcnopTa

Puc.1

CreneHp yZOBJIETBOPEHHS CIIPOCAa Ha IIEPEBO3KM BO MHOTOM 3aBHCHUT OT €MKOCTH TPaHCIOPTHOM
CHCTeMbI ¥ APYTUX (PAaKTOPOB, OIpee/IAI0MUX BO3MOXKHOCTH TPAHCIOPTA YAOBIETBOPUTH IOTPeOHOCTH
HaceJIeHUS B ero yciayrax. B To ke BpeMs Ha (pyHKUMOHMPOBaHVE M Pa3BUTHE TPAHCIOPTHOI OTPaCIH
OKa3bIBaeT OOJIBLIOE BIMSHIE N3MEHEeHMe CIIPOCca Ha IIePeBO3KHU, TeMITBI POCTa TACCAKUPOIIOTOKOB.

Kpome HemocpezncTBeHHO [efiCTBYOIUX (aKTOPOB, HA 00BEM IACCAKUPCKUX ITEPEBO30K KOCBEHHO
BJIMAIOT TakxXe (PaKTOPHI, CBA3AHHEIE C paclIpefieleHUeM ITaCcCaXKUPOIIOTOKOB MeXAY BHAAMU TPAHCIIOPTA.

ITpu pacnpezeneHnY IacCaKUPOIIOTOKOB MKy BUZAMU TPAHCIOPTA OIPeJeIAIONIYI0 POJIb UTPAIOT
TaKWe IIOKa3aTe, KaK TeKyllue U3JEePXKKKU Ha IePeBO3KY, yAelbHble KAallUTaJIOBIOXEHUA B IIOJBIKHON
COCTaB M IIOCTOSHHBIE YCTPOMCTBA, CTOMMOCTHOE BBIpaKeHMe Iaccakupo-daca. Jlma pacmpenerneHus
IIACCRXUPCKUX IIePEBO30K MEXY BUAAMH TPAHCIIOPTA HEIIPAaBUIBHO HUCIIOIb30BATh TY XK€ METOLUKY, YTO
U TIpU pacIipefieJIeHUU IIepeBO30K IPY30B, TO €CTh II0 MUHMMYMY IIpHUBeIeHHBIX 3aTpaT. Mexny Tem B
GOJIBLIIMHCTBE CIyYaeB ITACCAKUPA He MHTEpecyeT, KaKOHW BUJ, TPaHCIIOpTa OoJyiee BBITOAHBINA C TOYKH
3peHHUA OTpaciau. [l Hero IIaBHBIM SBJISETCS Ka4eCTBO TPAHCIOPTHOTO OOCIY>KMBAaHUS — CKOPOCTH,
KOMGOPT, HAFEXKHOCTh M YIOOCTBO rpadmKa [IBIDKEHHS, PeryJIIpHOCTb, 0e30IIaCHOCTh M CTOMMOCTb
mpoe3za. Tak Kak Imaccakup BBIOMPAET BUJ, TPAHCIIOPTA TOJIBKO II0 CBOMM CYOBEKTUBHBIM COOOPKEHUIM,
6e3 yduera OOBEKTHBHBIX (DAKTOPOB, pacIpefie/leHHe IePeBO30K MEXIy BHUIAMU TPAHCIOPTA TaKxKe
HeIlelecooO0pasHO ITPOM3BOAMT OCHOBBIBAfACH TOJBKO Ha MHTepecax maccaxupa. Ilosromy mia

OIlpeneIeHH PAaVMOHAJIPHOTO BHA4 TPAaHCIIOPTAa IIpeAjardeTrcsa IIOCTPOUTh MOJEJINM W HOMOI'PaMMbI
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LSIM0SIMAOLM LO3ICH0IAM TIMbOR(O  LLd3STA() B@S6L3MOB0»

(baxTOpOB, OIpeneNaIUX IOBeJeHNe IaCCaXUPa IIPU BbIGOpe TOTO WJIM MHOTO BHZA TPAHCIIOPTA M HA
3TO¥ OCHOBE pacIipefie/IATh MACCAKUPCKIE IepPeBO3KK MeXAy BuZaMu TpaHcnopra. Heo6xozumo usyduTs
11e71eCO00pasHOCTh  BO3JEHMCTBUA Ha IOBeJeHHe IIACCaXHpa X BO3MOXKHOCTH (OPMUPOBAaHUA U
yIIpaBIeHHs CIIpoca maccakupa. IlpaBuibHOe pelneHrie IPOGIeMbl paclpeeieHns MacCaKUPOIOTOKOB
ME)K,I[Y BUIaMU TpPAHCIIOPTA, II0 MHEHUWIO aBTOPOB, MOXKET 6I>IT]':: ,ZLOCTI/II'HYTO TOJIBKO IIpHU yque
HEeITOCPEe/ICTBEHHBIX U KOCBEHHBIX, OOBEKTHUBHBIX M CyOBEKTHUBHBIX (DaKTOPOB, BIUAIOUIMX Ha BHIOOP
TIACCXXUPOM BUA TpaHcIopTa (puc. 2).

PauponanpHO pacmpeznenTh epeBO3KH MEXAY PasIWYHBIMK BHJAMU TPAHCIIOPTA, BO3LEHCTBOBATH
Ha moBefeHue u (GOPMUPOBAHME CIIPOCA MACCAKUPA C IEAbI0 CIJIKMBAHUS HEPABHOMEPHOCTH BO
BpeéME€HHN H IIO HAIIpABJIE€HHNAM MOXXHO TaKMM SKOHOMHYIECKHM PbI9dI'OM, KdK ITdCCAXKHMPCKHE TapI/I(l)BI.

JeticTByromas B HacTosiee BpeMs TapudHas cHCTeMa ITaCCAKUPCKUX IIEPEBO30K, He B COCTOSHUU
IIOJIHOCTBIO ~ pearupoBaTh Ha H3MeHeHHe cipoca u mpepnoxenus [2]. Ha takom cnemuduyeckom
HalpaBleHWH, KaK HampuMmep TOummucu-Barymu, KkoTopoe pesko omiIddyaercs OT JAPYyTHX U
XapakTepusyercss OOJBLUION HEPaBHOMEPHOCTBHIO ITACCAKUPCKUX II€PEBO30K, LIeIeCO00pasHO BBECTH
BpeéMEHHbIE€ «IlJIaBalOIIHe Tapmbm», KOTOpbIE 6Y,II;YT HUMeTh CE30HHBIN JIBIOTHBIN XapaKTep. Taxumu
TapudamMy MOXHO OyZeT KOOPAMHUPOBATh PabOTy >KeIe3HOZOPOXXKHOTO K BO3LYIIHOTO TPAHCIIOPTOB,
OIITUMAJIBHO II€pepacCIpenaeisasa MeXAy HUMH II€PEBO3KH IIdCCaA’KUPOB. OTUM 6y,z|;eT AOCTUTHYTO, HApALY C
yJlydireHueM OGCIy>KUBaHUA ITACCAXKUPOB, YBeledeHNe TPUOBLIN U COKpallleHHe yOBITKOB, CIJIAKUBAaHHE
Ce30HHON HEPaBHOMEPHOCTH II€PEeBO30K, peryjIHMpOBaHHE COOTHOLIEHWS MEXIy CIPOCOM U
IIpeIJIOKEeHIeM.

ITonp3ysch BpeMEHHBIMU «IIIABAIOMMMU TapudamMu» MOXHO OyZeT CAepXHuBaTh POCT CIIpoca
Hace/JeHUsd, WIM, HAOOOPOT. CTUMYJUPOBaTh €ro. lapudbl [JOKHBI OBITH JBTOTHBIMH U
OTpaHUYIUNTEIbHBIMMU.

HaCCEI)KI/IPBI pearupyoT Ha M3MEHEHNE He TOJbKO Tapmba Ha IIpoe3[, HO TaKXKe€ W Hd M3MEHEHM:I
TAKUX IIOKa3aTeJell KauecTBa TPAaHCIOPTHOTO OOCIYyXHBaHUA, KaK CKOPOCTh, KOM(OpPT IOJeTa MIU
IIpoe3sa, HANEXHOCTb U YAOOCTBO rpaduka ABIDKEHHS, PEeTyJAPHOCTh U 0e30IacHOCTb. Bce st
[IOKa3aTenu MAeHCTBYIOT Ha paclpefiesieHre IaCCaXUPOIOTOKOB MeXAy JKeJIe3HOJOPOXHBIM U
BO3ZYIIHBIM TPAaHCIIOPTAMU M KOCBEHHO BJIHUAIOT HAa POCT IEPCIIEKTUBHOIO 00BbeMa IIePEeBO30K.

Pekpearyiss — OCHOBHas Ilefb IIO€3JKHM IIACCAXXHPOB B JeTHHUU mepuox. [lostamy opHuM wu3s
IIOJIOXKHTEJIIBHBIX q)aKTOPOB YMEHBHIGHI/I}I AJINTEJIBHOCTH IIOE€30KHN IIaCCAXXKUPOB-PEKPEAHTOB ABJIAETCA
yBejlledeHHe IIepHofia BpeMeHU HAXOXIEeHUA WX HA JIeYeHWH U OTABIXe. DKOHOMHYEeCKHI 3pdeKT oT
[IOBBIIIEHUSI KadyeCcTBAa YCIyT MACCAKUPCKOTO TPAHCIIOPTAa peaju3yeTcs, B OCHOBHOM, He B cdepe
TPpaHCIIOPTa, a B ,Z[PYTI/IX OTpaciigax HyTeM BIINAHUA YC.T[YI' TPaHCIIOPTa Ha IIPOM3BOANTEBHOCTH pr,I[a
IacCaXUPOB-TIOTpebuTeNell. Bompoc 0 BIMAHMM yiIydlleHHs KadecTBa TPAHCIOPTHOTO OOCTY>KMBaHUSI

HaceJIeHHN Ha IIOBBINIEHNME IIPOU3BOANUTEJIBPHOCTH TPYAd B OTPAC/IAX IIOKAd M3Y9€H HEAOCTATOIHO.
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[ToBsInIeHMe CKOPOCTH IBMKEHUS TPAHCIIOPTHBIX CPELCTB SKOHOMUT BpeMs IOe3IKU IaccaXKupa
Y ABJIAETCS OZHUM M3 OCHOBHBIX ITOKasaTesell KauecTBa TPAHCIOPTHOro obciayxuBaHua. OpHaKo, C
IPYyTO# CTOPOHBI, POCT CKOPOCTH JIBIDKEHUS IIPUBOJAUT K yBeJIeYeHHIO Ce0eCTONMOCTH MaCCAXKUPCKUX
IIepPeBO30K, YTO BJIedeT 3a cO00i yBeInyeHrne CTOMMOCTH IIPOe3/a.

[ns BeIABIeHUs (AaKTOPOB, KOCBEHHO BIUAIONIMX Ha OOBEM IIACCAKUPCKUX IIEPEBO30K U
OIlpeZie/IAIOMMUX BBIOOP IACCRXXKMPAMU TOTO WIM HWHOTO BHJA TPAaHCIOPTA, HCIIOIB3YeTCS METOZ,
aHKeTHOTO 00C/IeJOBAHMUA U OIIPOCa IIACCAKUPOB JKeJIE3HOZOPOXKHBIX U BO3ZYIIHBIX TPAHCIIOPTOB.

ITpoBogumoe aBTOpaMu aHKeTHOe OOCIeZOBaHHE IIOTBEPAMJIO BeAYIIyI0 POJIb TAKOTO
CyGBEeKTHBHOTO (aKTOpa, KaK CKOPOCTH JOCTaBKH IIACCAXKHUPOB ZI0 MECTa Ha3HAYEHUS U 3aBUCAILIVE OT
Hee 3aTpaThl BpeMeHU Ha HAXOX/JEHHe B IYTU. JTOT (aKTOP CYIIECTBEHHO BJIMAET Ha O0OBEM M Ha
IepepacIpefieJieHue IIacCaXHUPOIOTOKOB II0 BHAAM TPAHCIIOPTA.

B 3apyGexHBIX CTpaHaX aHAJOTMYHbBIE BBIBOABI OBLIM cAenaHbl eme B 60-px rogax. [lisa
IOBBINIEHNA KOHKYPEHTHOCIIOCOOHOCTH >KeJIe3HOJOPOXKHOTO TPAHCIIOPTA B Pa3BUTHIX CTPaHAX
IIPOBOJUTCS IjeJIeHanpaBaeHHas KOMIIIEKCHAas paboTa, KOTOpas BBIPAXKAETCS B IIOBBIMIEHUM KadeCTBa
TPaHCIIOPTHOTO oOCayXuBaHUA. HayuHble paspabOTKH M UX NpaKTHYeCcKHe MpuUMeHeHUd B fmoHuwu,
lepmanuu, @panHnum U AHIIHNH CBUAETENbCTBYIOT, 4TO Oo0jlee KOPOTKHME IIepHOJBI BpeMeHU
IIpeObIBaHUA IIACCAXXHUPOB B IIYTH (32 CYET CTPOUTETBCTBA CKOPOCHBIX JKEJIE3HBIX JOPOT), KOM(OPT
PETYJIUIPHOCTh COOOIeHNH U OOoJblIasg YacTOTa IIO€3TOK, OBAPAT B IIOJIB3Y POCTAa IIEPEBO30OK Ha
XeJIe3HOH JOopore 110 CPaBHEHUIO C BO3AYIIHBIM COOOIeHueM. B CBSA3U C 3TUM TPaHCIIOPTHbIE TOTEPU
($paHIy3CKO aBMAaKOMIIAHWK IIO OCYIIECTBJIEHUIO BHYTPEHHBIX BO3AYLIHBIX coobmenuit Air Unter
cocraBuiu 6onee 50 %, 3a cueT COKpalleHUs BpeMeHHU NpeOBIBAHMA B IIyTH Ha [Ba 4aca CKOPOTO
noesga Ilapwx-JIuon. IIpuMepHO Takue >Xe IOTepU IIOHeCJA AMOHCKAsA CIy)k06a aBHACOOOIIEeHUI B
CBSI3U C COKpallleHneM BpeMeHHU Ha noe3znky oT Tokuo go Ocaxa (ta6i. 1).

Ta6amma 1.

Poct o6BeMa xene3HOZOPOXKHBIX IIEPEBO3OK B CBA3M C COKpalleHWEM BpeMEHM NpeOBIBaHUA B

myTH

Kenesnomopoxmusie Toxmo-Ocaka | [lapmx-Tymysa | Jloamon-I'masro | Jlonmon-
CoO0OIIeHNA bpucrons
Coxpameruie ~ BPEMEHIL | 54, g 400-200 260-150 100-60
1IpeGbIBaHUA B Iy TH (MUH.)

Pocr o06Bpema

JKeJIe3HOZLOPOXKHBIX

200 60 120 35

[IACCAKUPCKUX  IEPEBO30K
(B %-ax)

3. 3axiaroueHHe

Bce BBINIEIIEPEINCIEHHBIE «IIPAMBIE» q)aKTOPLI HaXoOoATCA B KOppeJIiIHHOHHOfI 3daBUCHUMOCTHU OT

POCTa IIACCAXKHUPCKHUX II€PEBO3OK Hauboee HaIIpAXKEHHOM YYdaCTKE IIaCdd’KUPCKHUX COO6II.[€HI/II>'I B
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I'pysun, B Hampasnenunm <«TO6mmcu-bBarymm». Ho Ha 5ToM HampaBleHMM OCHOBHBIMH
IacCaXUpooOpasyomyumMy  (GaKTOpaMHU BCe-TaKU ABJIAIOTCA Pa3sBUTHE KypPOPTHO-PeKpealiOHHON

cucreMbl YepHOMOPCKOTO 1oGepeXxbsA U HaTU4Ke KUIUITHOTO (POH/Ia MECTHBIX JKUTEJIEH.

Ilerecoo6pasHOCTs MIPHMEHEHH JKeIe3HOJOPOKHOTO TPAHCIIOPTA II0 HAIlpaBleHuIo Toumcy —
baTymu moBslmmaeTcs B JIETHUH IIepHOJ, «IIMK». JInbGepanusauys HaJIOTOBOW CHCTEMBI, B YaCTHOCTHU
ocBoGOXxAeHue BHyTpeHHUX peiicoB or H/IC, moBmusger Ha CHIDKeHHe TapudOB aBHAIIEPEBO30K U

COOTBETCTBEHHO ITOBBICHUT ITACCAXKHUPOIIOTOK BO3AYIIHOI'O TPAHCIIOPTA.
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Major factors influencing on volume and distribution of passenger transportation
between railway and air transport of Georgia

N. Dumbadze / A. Noniadze/ N. Khuchua

In nowadays, the definition of perspective volumes of passenger transportation
and turnover completely not consider a number of the factors connected with
natural-geographical and social-economic features of various regions of
Georgia, therefore modern forecasting of passenger transportations it is
imperfect.

Authors of the article offer passenger forming factors such as total volume of an
internal product, capacity of resort-recreational system of Georgia, a floor
space of local residents of a resort area and number of urban population of the
country that allows completely to predict size and type of the forthcoming
passenger transportation.
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Management

PROBLEM OF MICROMANAGEMENT IN THE ACTIVITY OF MODERN ENTREPRISES

E. Danilova*, V. Novak**

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

Abstract: In this article “micromanagement” is considered to be a negative phenomenon in
the activity of modern enterprises. Origin and the main features of micromanagement are
researched. The influence of micromanagement on the effective activity of entreprises is examined.

Key words: management, micromanagement, manager’s functions, delegation of powers,
management skills.

Formulation of problem. Management in all business areas and organizational

activities are the acts of getting people together to accomplish desired goals and objectives
efficiently and effectively.

Manager’s task in reference to subordinates is to be a leader. His aim is to make
specific knowledge and strong features of each co-worker more efficient. Manager of
modern entreprise National Aviation University is a person who inspires and leads the
company to success and who has leading and management skills. That is why the problem
of presence of managers with low-developed administrative abilities — “micromanagers”,
whose directing style is called “micromanagement” at modern companies, - becomes more
urgent.

Micromanagement is one of the biggest administrative defects that can lead to
worsening of spiritual climate among the co-workers, turnover of staff, decrease of work
efficiency, breaking of stability in company activity etc.

Analysis of the Ilatest researches and published works. The problem of
micromanagement in the activity of modern companies in Ukraine and in the countries of

former USSR becomes more widespread, especially inthe context of creation of effective

* Postgraduate student, **Professor
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management system and economy of these states in general. This question is researched by
many western scientists, but at the same time Ukrainian scientists don’t pay enough
attention to the problem of micromanagement, although it is hugely widespread at the
Ukrainian enterprises.

Aims of the article. In this article we examined the notion of “micromanagement”,
its origin and main features. That is why there is a need to analyze the influence of
micromanagement on the efficiency of work of subordinates and the activity of enterprise
and to develop recommendations to overcome it.

Main goal of the article. The main goal of the article is the research of possible
consequences of micromanagement and the determination of its origin and ways to
overcome it. Exposition of main material.

Manager is a person that holds a permanent administrative post and has powers to
take decisions in some sorts of activity of company that exists in market conditions. The
main task of managers is to create suitable conditions for group activity in the way that all
the individuals can make their contributions to the achievement of group aims with the
minimal expenses of money, time, efforts and materials and also with minimal discomfort.
The main thing in manager’s activity is the process of realization of functions of planning,
organization, coordination, motivation and control.

Researches show that importance of different functions of management in the
activity of managers of different levels is not equal. Well, managers of higher level spend
more time on planning. On the lower level the main function is motivation. At the same
moment managers of all levels spend almost two times more time on planning than on
organization, coordination, motivation and control altogether.

Administrative activity includes distribution of functions, powers and responsibility.

Manager performs such functions as administrative, strategic, consultative,
representative, educational, innovative etc. But nowadays the main function of manager is

control.
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Control in manager’s activity must be permanent, objective (control must not
depend on personal likes or dislikes of manager in reference to subordinates), selective
(control must not be total, because this can demolish any independence, initiative and
creativity of co-workers), open (subordinates need to know who controls them and what
means of this control he uses), economical (results from realization of control must exceed
the expenses on it) etc [1].

Analysis of administrative process at Ukrainian enterprises showed typical negative
phenomenon at the most of companies. Managers make step-by-step control of their
subordinates while performing their professional duties and press their view. In the west
such phenomenon is called “micromanagement”.

So, according to the author, micromanagement is an administrative style when
manager pays too much attention and controls small details of job, made by subordinates.
As a rule micromanager can be distinguished because of his disposition to perform the
duties of his subordinates (delegation resistance) and of such “symptoms” as

- dipping into the projects of other co-workers and detailed study of them;

— permanent correction of given tasks;

— he dispenses subordinates from realization of given task if there are any
mistakes or deviation;

— he discharges subordinates from taking decisions;

organization of long-term and ineffective production meetings;

— he demands useless and too detailed reports (so called “report mania”);

— is too much concentrated on procedure details and not on the general
productiveness, quality and result. Very often such an accent on small details delays
decisions and restrains information flow between co-workers and leaders;

— watches that all the subordinates are at their working positions and adjust
each their step with him etc.

Such an administrative style can lead to big number of negative consequences,

commencing with little conflicts between personnel and manager till the destroying of the
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whole company. In such conditions subordinates as a rule fall in depression because their
leaders don’t believe in their professionalism. As a result workers lose the initiative, willing
to seek new more efficient ways of performing their traditional functions. Such companies
have no will of innovations because of captious control of manager company gradually loses
its dynamics.

Working with micromanager, subordinates little by little got used to that fact that
their leaders don’t expect an effective work from them and after some time they begin to
lose confidence in their abilities. Having no possibility to show their initiative others lose
the interest to the efficient accomplishment of given tasks and sometimes they even
sabotage its accomplishment. “Micro subordinate” is not able to make his job in time
because he always needs to check and to better his work.

At the same time when situation demands independent decisions from
subordinates, as a rule micromanager can discover that people are not able to take them.
At the end company receives only a half of possible result and dramastic decrease of
effectiveness of activity of company in general.

In “hard” cases micromanager can purposely suppress opportunities to study and to
develop of his subordinates, prevent efficient contacts between co-workers and provoke
conflicts in the collective. Such managers very often use policy of intimidation of
subordinates for getting more control over them and can affect on their self-appraisal,
mental and even physical health.

On the grounds of analysis of different views on the phenomenon of
micromanagement we can make the decision that foreign researchers distinguish three
main reasons of micromanagement appearing. They are:

- underdevelopment of management skills;
- peculiarities of psychological condition of potential micromanager;
- intentional introduction of micromanagement for some co-workers, group or

company in general.
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As a rule problem of not enough developed administrative skills is inherent to
managers-beginners that needed in the past to perform the functions of their present
subordinates. Such managers have lack of knowledge in the domain of planning, delegation
of authority and responsibility, active control, efficient motivation and they don’t know how
to give tasks to their subordinates accordingly to their abilities and potential. That is why
they unintentionally reinsure, checking over and over the results of work of their
subordinates. But as a rule such managers in the way of mistakes and gains form some basis
of administrative skills and pass to another management level, where the priority is
effectiveness of co-workers and development of their potential.

But not all the micromanagers are able to step back their tactics of work with the
staff and gradually their subordinates are transferred to the ineffective hand management.

Besides it is worth saying that administration in the form of micromanagement is
used by people of definite psychological type. It can be natural disposition to increased
attention to details.

Becoming a leader, such a micromanager will surely begin to come to know in detail
the particulars of work of his subordinates. He will captiously and to the end try to study
each process. It can also be a result of self-confidence of manager in his uniqueness and
irreplaceability, in his willing to be above other co-workers.

Some scientists compare micromanagement with narcomania because of psychic
dependence of such managers from possibility to influence on other lives even if in such a
way [5, 8]. From the other side the origin of such behaviour of manager can be self-doubt,
willing to increase self-appraisal due to its decrease in subordinates or deep feeling of
distrust that is in the way to create effective contacts with co-workers and also forces to
independent taking of all managerial decisions.

At the same time there are some situations where using of micromanagement is
necessary. For example, while adaption of new co-worker at his post manager must be his
tutor. Just in this case it is reasonable to use regular and detailed control over making of all

given tasks by co-worker. After the ending of evaluation period the co-worker reports about
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the results of his work and in case of successful accomplishment of given tasks, the
manager pass the control procedure in ordinary conditions.

Using of tactics of micromanagement is possible in case of necessity of optimization
of some business process, which works not efficiently enough. Then there is need of its
formalization and detailing in the smallest parts. But such work must be held together with
subordinates and in conditions of weakening of control after normalization of work
(achievement of planned results) of inefficient business process.

It is also reasonable to use micromanagement in taking of position of the manager.
For efficient leading of subordinates manager needs to understand all the particulars of
functions of his subordinates by himself. That is the reason why manager needs to talk a lot
with his co-workers, to watch the accomplishment of main works, sometimes to try make
them by himself for better understanding of productive specificity, its complication etc.

Micromanagement can be useful when the subordinate regularly breaks the terms
of accomplishment of given tasks and results of his work differ a lot from the planned ones.
In such a case captious control of manager will help to solve the problem and give the
possibility not to pass the task to other co-worker. Besides, micromanager can help his
team in the case of crisis. When conditions rapidly change control in detail is necessary.

A famous western expert in the sphere of management Harry Chambers indicates
that only self-control of manager can stand detailed instructions, stand surpass his own
opinion and generates the ability to listen to the views of other professionals [7]. On his
opinion for avoiding micromanagement appearing, managers which are disposed to
captious control over their subordinates must keep with the following:

— all items of plan of each co-worker activity must be formulated in the shape
of expected result of work;

— interference into the process of tasks realization is possible only in case when
their result differs from the planned one;

— it is necessary to take into consideration the opinion of subordinates in the

process of taking decisions;
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— compensation plan needs to motivate the co-workers to achieve the
necessary result;

— micromanager must concentrate on abilities and strong features if his
subordinates and not on surpassing of defects;

— each co-worker must be interested in efficient realization of his work and
confident in significance of his contribution into results of activity of company.

Conclusions. As a result of hold research of some aspects of micromanagement
we can make the conclusion that such a directing style restrains possibility of subordinates
to grow and to develop. The company that is led by micromanager will never achieve
planned results because of excessive attention to details. But despite all the defects of
micromanagement there are some cases where it becomes the only one right decision in

the manager’s activity.
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Uctopusa
HAYKWU N TeXHUKU

BbIJAIOLLMIACA AMEPUKAHCKNIA ABUAKOHCTPYKTOP
no HAUMOHANIbHOCTU Ir'PY3UH

P.U. 3yKaKMlI.IBMIWI,* A.U. BetaHenu

(ABnaumnoHHbIi yHuBepcutet Fpysum, np. KetesaH Llamebynu, 16, Téunucu 0144,Mpy3una)

Peslome: AsnekcaHOep Kapmeenu (AnekcaHop Muxalinosuy Kapmeenuuweunu ) ebidaroujulica
aMepUKAHCKUL a8UaKOHCMPYKMop, NuoHep amepuxkaHckol asuayuu. bein cozdamenem
Ay4qwezo ucmpebumensa 2-U mupoeoli 8oliHbl U 00H020 U3 nepeabix 8 CLLUA peakmueHbIx
ucmpebumeneli. AMEPUKGHYbI CHUMAsU e20 OMmyom amepuKaHckoli ucmpebumesnsHol

asuayuu.

B cmamese u3a10xeHbl 3marnsl ¥U3HU U 0esmesnbHocmu A.Kapmeenu no HayUoHanb-

HoCcmu 2py3uHa.

Kniouesble cnoBa: asuauus, UcTpebuTesib, KOHCTPYKTOP, NMMOHEP.

1. BBEAEHME

B CLWA, B TOoM cTpaHe, roe 6patbs PalT co3ganu nepBbii B MUPE CaMOJIET, NMUOHEPOM
aMepUKaHCKOM aBMaumm 6bin rpyauH  AnekcaHap Mwuxainosuy  Kapteenuwsunu. B CLLA  umBO
BCEM MWUpPe OH M3BecTeH Kak AnekcaHgep Kapteenu (Alexander Kartveli). (puc.1). KapTteenu

No- rPY3VHCKM O3HAYaeT rpy3uH.

B cTaTbe M3n10KeHbl 3Tanbl XXU3HU U AeATeNbHOCTU A. KapTBe}'IVI.

Mpodeccop

138



LOIAHMSIMAHOL) LS3IGHNIH(M TIGESRO  LLd3dIA() BAS6LIMAHS»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIYHAPOJIHBI HAYUYHBIN JKYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

2. 3TANbI XXN3HWN U OEATE/NIbHOCTU A. KAPTBEJ1IN

Puc.1. A. Kapteenu

AneKkcaHgp Kaptsenn (KapTBenuwwsuau) BblAAMOWMNCA aMePUKAHCKUIA aBMAKOHCTPYKTOP, OANH U3
NUOHEPOB aMEPUKAHCKOM aBMaLun.

AnekcaHgp Kapteenu pogunca B 1896 rogy B Tudnuce (Téunucu). B 1914 rogy OKOHUMN
apTUAnepuinckoe yumnuuie. Bo spems 1-1 MUPOBOMN BOMHbI CAYKWUA B apTUANEPUN, B ITO Ke Bpems
3aMHTepecoBascs aBunaumen. B 1919 rogy otnpasunca Bo dPpaHumto. Y3HaB, 4To B poaHoM [py3um K
B/1ACTU NPULLAM BONbLUEBUKK, NPUHAN PELUEHME He BO3BPALLATbCA Ha poguHy. B 1922 roay KapTeenm
OKOH4YMA Bbicwyto WwKony aBnaumm B MNapuke . Hekotopoe Bpema paboTan neTyMkom-ucnbiTaTenem B
¢dupme 3HameHwuToro Jlyn bnepuno. OgHaKo TpaBMbl, NOAYYEHHbIE B aBapuM, BbIHYAWUU €70 OCTaBUTb
Kapbepy nuaoTa. PelwnB He paccTaBaTbCA C aBMALMEN, MOCTYMNUA KOHCTPYKTOPOM B KOMMaHUIO «Societe
Industrielle», roe yyactBoBan B paspaboTtke camonetoB «Bernard» u «Ferbois». B 1924 rogy oanH u3
CaMo/1IeTOB, CO34aHHbIX NPWU ero y4acTuun, yCTaHOBUA MUPOBOWM peKkops, CKOpPOCTU. Toraa e OH 3aHANcA
Nno co6CTBEHHOMN MHULIMATMBE NPOEKTUPOBAHMEM MMITAHTCKOrO NacCaXKMPCKOro caMosieTa As NoeToB U3
NMapuxa B Hbto-MopK. CEMUMOTOPHBIN  LeNbHOMETaNNIMYECKUIt  MOHOMAAH BECOM OKONO 50 TOHH
O0J/IKeH bbln nepeBo3nTb 50-60 naccaxkKMpPoB Ha PACCTOAHME B HECKO/IbKO ThICAY KMJIOMETPOB.

B 1927 rogy A. KaptBenn no3Hakomunca B lMapuke ¢ Yapnsom JIeBUHbIM — 3KCLEHTPUYHbIM
AMEPUKAHCKUM  MUANMOHEPOM W aBMALMOHHBIM MeueHaTom; KapTBenu pacckasan emy O CBOem
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3ambIC/le M NOKasan MoAeslb TMraHTCKoro camoneta. Moea HacTonbko MoHpaswiack JIeBUHY, YTO OH
npeanoxun Kapreenn u ero Konneram HemeaneHHo nepeexatb B CLUA, 4tobbl npucTynuTb K paboTe
Hag 3TUM npoekTom, noobewas GpuHaHCMpoOBaATb BCce pacxoapbl. B KoHue 1927 r. Kaptesenu npubbin B
Hbto-Mopk. Mpexae yem co3aaBaTb A0POroCTOALMI CaAMONET-TUraHT, BbIN0 PeLeHo NOCTPOUTb ero
YMeHbLUEHHbI OHOMOTOPHbI MpoToTUN Ana npobHoro nepeneta us Hobio-Mopka B MockBsy.

McnblTaHUA 3KCNepPUMEHTa/IbHOM MalluMHbI, noayuymslueir HasBaHue — «Uncle Sam», B 1929 roay
OKOHYMNUCb Heyaadel. JIeBUH, pelwmnB CIKOHOMMUTb, YCTAaHOBUA Ha CamMoieTe MEHee MOLLHbIA , Yem
TpeboBasocb MO pacyeTam, Asuratenb. B pesynbTaTe TAXKENO HarpyKeHHblh CaMosieT He CcMor
OTOpBATbLCA OT 3eman. Ha sTom coTpyaHMYeCcTBO C JIeBUHbIM 3aKOHUYMAOCL. HeKoTopoe Bpema KapTeenu
paboTtan uHxeHepom B ¢duamnane o¢upmbl «Fokker» B CLUA. B 1931 r. BCTpeTUACA C M3BECTHbIM
NIETYNKOM N n3obpeTtaTeniem, ypoxkeHuem Tudamca A. MNMpokodbeBbiMm-CeBEPCKUM, SMUTPUPOBABLLMM
n3 Poccum nocne pesontoumn. CeBepCKUii NPeaoKUA eMy AOKHOCTb FMaBHOTO MHXKEHepa B TOJIbKO
4TO co3gaHHol dupme «Seversky Aircraft Corp» B JloHr —Aiinange (wT. Hoto-Mopk), u KapTeenn oxoTHo
cornacunca . TBopyeckoe COTPYAHWMYECTBO ABYX TaJlaHT/IMBbIX aBMAUMOHHbIX CMeLMasncToB Aano
OT/NIMYHble pe3ynbTaTbl. B 1930r. dmpma CeBepcKoro npoussesa TakKMe MNPeBOCXOAHble ANA CBOEro
BPEMEHW CamofeTbl Kak ampubus SEV-3, Ha KoTopoli Bbln yCTaHOBNEH MUPOBOWM PEKOPL CKOPOCTH,
Yy4eOHO-TPEHNPOBOYHbIN CaMONIET HOBOro MOKoAeHMA AT-8, NepBblii aMEPUKAHCKMIA CKOPOCTHOWM
nctpebutenb-moHonnaH P-35, ABYXMECTHbI KOHBOWHbIM McTpebutenb 2PA. Ceiluac TpyAHO CKasaTb,
KaKylo posib urpan KapTeBenu B CO34aHUM KaKAoM M3 3TUX MalMH. MOMKHO NpeanofioKuTb , 4YTo
CeBepcKkuin, 061a4aBLININ CKAOHHOCTbIO K M306peTaTeNbCTBY , ABASAACA reHepaTopom obwux naen, a
MMEBLUMA  NyYLIYO TEOPETUYECKYH MnoaroToBKy KapTBenn 3aHMManca HayyYHbIM  aHaAM30OM U
AeTanbHoli npopaboTkoi npoektoB. O Cepbe3sHOM aHanuTuyeckom noaxoae Kaprteenu K
NMPOEKTUPOBAHUIO  CaMOJ/IETOB CBUAETENbCTBYET , B YaCTHOCTM, ero cratbs 06 0CobeHHOoCTAX
NPOYHOCTHOTO pacyeTa MeTa//IMYECKUX KOPMYCOB «J/eTalolmxX NoAok» (Stress analysis of flying boat
hulls» //Aviation Engineering, 1932, No4), nosisuswiascsa B nepuof paboTbl Hag rmapocamosieTtom SEV-
3.

B 1939 r. , KOrga no pelleHuto coBeTa AMpekTopoB CeBepcKuiA Obl CMELLEH C NOCTa Npe3ngeHTa
dupmbl, a cama Ppupma nepemmeHoBaHa B «Republic», KapTBenn HasHaunau BuLe-NpesnaeHTOM WU
PYKOBOAUTENEM KOHCTPYKTOPCKOro 6t0po ¢pupmbl. C 3TOr0O MOMEHTa M 40 Havana 1960-x ronos OH
ABNANCA [NaBHbIM KOHCTPYKTOPOM Bcex camosnietoB ¢pupmbl «Republic». HasHauyeHne Kapteenu Ha
HOBbIN MOCT COBMA/I0 C Ha4Ya/JloM 2- MUPOBOM BOMHbI. AMEPUKA ellle COXPaHAla HeMTPanUTeT, HO

noAaroToBKka K BOMHe yXe Hayanacb . BoeHHble TDGGOBaJ'IVI HOBDbIX, bonee COBEPLIEHHbIX 60eBbIX
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camoneToB. KapTBenu cosfan TaxKenblit uctpebutens «Republic», P-47 Thunderbolt» - cambili 6onbLuol
N CaMblii MOLLHbIN UCTPebuTenb nepnoga 2-l MMPOBOM BOWHBI. MepBbl noneTt camoneta P-47 (puc.2)
cocroanca 6.5.1941r. Hanunume TypbOHarHeTaTensa, NPUBOAMMOro B AEWUCTBME NOTOKOM BbIX/IOMHbIX
rasos OT ABuratens, obecneunsano camoseTy NPEBOCXOAHblE JIETHble KayecTBa Ha H60/bLMX BblcOTax (
Ha nocnegHMx MoAMOUKALMAX caMosieTa ero CKOpocTb cocTaBasna noutu 700 Km/Y ), a 3HauMTeNbHan
€MKOCTb TOM/IMBHbIX 6aKoB — Heobbl4HO 6O0/bLIYIO AAaNbHOCTb NnoJsieTa. Ecanm yyecTb TaKKe molHoe
BOOPY*KEHME U BbICOKYIO DOEBYIO KUBYYeCTb 6a1arofaps CPaBHUTENbHO Manoi yA3BUMOCTU ABUraTens
BO3AYLIHOMO OXNAXKAEHUA W MepaM no 6poHe3awmuTe nNUAOTa U arperaTtoB camosneTa, TO CTaHOBMUTCA
NMOHATHbIM , novyemy P-47 «Thunderbolt» HepeaKko HasbiBalOT NydWMM UcTpebutenem 2-ii MMPOBOIA
BOMHbI. CepuitHOE NPOM3BOACTBO Camo/ieTa Havyanocb B mapTe 1941r., a B Hayane 1943r. P-47 npuHaau
«boeBoe KpeuleHMe» B cocTaBe 56-11 amepuKaHCKON UCTpebuTenbHOM rpynnbl, 6asmMpoBasLluenca Ha
BpuTaHCKMx ocTpoBax. [epBoe Bpemsa NETYMKU CKENTUYECKU OTHOCUIUCL K HEMPUBLIYHO GONbLIOMY U
Ka3aBLUEMYCA HEYK/OXKMM CaMOIETY, eMy AaxKe AaAM HacMelwnnsoe npossuue «Jug» («KyBWwKH») n3-
3a 6o4ykoobpasHoro ¢rosenska. Ho Koraa P-47 oTanMyHO nposasun ceba B 60fAx, OTHOWEHME K HeMy
n3meHunocb. CamoneTt nNpuUMeHanca Ha Bcex GPOHTAX Kak UcTpebuTenb 3aBOeBaHUSA rocnoAacTsa B
BO34yXe, UCTPebuTeslb COMNPOBOXAEHWUA, UCTPEOUTENb—OOMbOAPAMPOBLUMK U CaMOET MOALEPHKKM
Ha3zeMHbIX BOMCK. Jlo KoHua 1945r. 6bino npounsseaeHo 6onee 15 TbicAad P-47, Ha HUX 6blno
caenaHo 564 Tbicaum 60eBbIX BbIIETOB, BO BPEMA KOTOPbIX YHUUTOXKEHO WAM MNOBPEXKAEHO noyTn 12
TbICAY CAaMOJIETOB NPOTUBHMKA, 86 TbICAY KENe3HOA0POXKHbIX BaroHOB, 6 TbicAY BGpOHeTpaHCNopTepoB
W TaHKOB. MpW 3TOM OTHOCUTE/IbHLIN YPOBEHb NOoTepb P-47, 6bin HAaMMEHbLWKUIA cpeay NPUMEHABLUNXCA
B BOMHe Cc [epmaHuMein amepuKaHCKMX Uctpebutenen. Uctpebutenn P-47 noctaBnsnmvcb B apyrue
CTPaHbl aHTUIUTNEPOBCKON Koanuumm — AHramnto, CCCP, CBoboaHyto ®paHuumio.

Mocne BoWHbI P-47 coctoann Ha Boopy:KeHun 15 rocypapcte. Co3paHue Kapteenu camoneta P-47

npuHecno ¢mupme «Republicy npouseTaHne n n3BecTHOCTb. K KOHLY BOIHbI 3Ta bbina
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Puc.2. «Republic», P-47 Thunderbolt»

OfHA W3 KPYMHeWWWx B MWUPE  aBMACTPOUTENbHbIX KOMMaHMi. Koraa cKopocTb  ucTpebuteneit
npubamsmnacb K 700-KMNOMETPOBON OTMETKE, CTa/fI0 OYEBMAHO, YTO AajibHellee yBeaunyeHue
MOLLHOCTM MOPLUHEBOrO ABUIATENSA Y¥KE HEe MOKEeT AaTb 3aMeTHbIX pe3ynbTatoB. [oaToMy B cepeaunHe
1944 ropga KapTtsenu NpucTynua K MNPOEKTUPOBAHUIO CaMONeTa C peaKTMBHbIM ABuraTenem. Takon
camonet F-84 «Thunderjet»(punc.3) 6bin noctpoeH B KoHue 1945r. 310 6bI1 oaMH M3 nepsbix B CLUA
peakTUBHbIX MUcTpebuTenein. CamoneT npeacTaBAAan coboit NPUHLMMAMANbHO HOBYHO KOHCTPYKUMIO.
Kpblno npuobpeno npamonvHeinHble ouvepTaHua, ¢ro3ens)k ctan bonee y3kMm M AAUMHHBIM, bblia
pa3paboTaHa HOBasA Cxema Llaccu C HOCOBOM CTOMKOW. Bo3ayx, naywmin ot Bo34yxo3abopHMKa B Hocy
camosieTa Mo ABYM KaHanaMm, ornbatomm KabuHy nMnoTa, NOCTynan K ABUraTeNto , PacnoioKeHHOMY B
cpepHeit yactm  drosensarka. PeaktmBHoe conno 60nblwoON AnMHbI 06PA30BbLIBAMO 33a4HIOK YacTb
¢drozensaxa. Takas KOMNOHOBKa He OCTaB/fAa MecCTa A/1a pa3MeLLeHusa Tonamea B dro3ensaxe, U 6akn ¢
roptoYMM pacnosiaranmcb BHYTPW Kpblna . F-84 noctynun Ha BoopyxeHue B 1947 rogy. OH ABnanca
[OCTONHbIM NMpeemMHUKOM nctpebutens P-47 . MNMpn makcumanbHoM ckopoctn 950-1000km/u F-84 umen
MOLLHOE BOOPYKeHMe (6 KpynHOKannbepHbIX Ny eMeTOB WU PAKeTbl) M MOF HECTM Ha MNOAKPbIAbEBbLIX

noaBeckax CoMAHbIN rpy3 6om6 (a0 900kr).
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[

Puc3. Republic F-84 «Thunderjet»

BapuaHT F-84G 6bln cHab)XeH cucTeMOM A03anpaBKM TOMAMBOM B BO3AyXe , YTO MO3BOJIMAO
noapasgeneHnto 3TUX camoneTtoB B  aBrycte 1953r. coBeplwuTb peKkopaHbl MO AanbHOCTM AnA
peaKTUBHbIX UcTpebutenen nepenet us CLLUA B AHrnmto. Bcero 6bino noctpoeHo 4 457 camonetos F-84.
«Thunderjet» nepsoe BpemMa NPMHMMAnN y4acTMe Becbma ycrnewHo B BoiHe B Kopee. Ho Korga Ha
BOOPY!KEHUN ceBepoKkopenckmx BBC noaBuancb coBeTckne wuctpedbutenm Mul-15 co ctpenosuaHbIm
Kpbliom, KapTBenn noHAn Heob6XxoaMMOCTb CPOYHOM MOAEpHM3aLMM CBOero camoneta. B pekopgHo
KOPOTKMI CPOK — 3a nepBble 6 mecsaues 1950r. — pupma «Republic» cnpoekTupoBana u usrotosuna

BapWaHT caMo/IeTa Co CTPeNoBUAHbIM Kpbliom — F-84F «Thunderstreak». (puc.4)
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Puc.4. F-84F «Thunderstreak

MaKcumasnbHasa CKOpoCTb camoneta Bos3pocna Ao 1150 km/y. MNocneaHum wuctpebutenem,
CO34aHHbIM nog pykoBoactBom KapTtBenn, Obl1  CBEPX3BYKOBOW CamMosieT «Republic F-105
Thunderchief».(puc.5) MpoekTupoBaHue 3TOM MawwMHbI Havyanocb B 1951 roay Kak MHUUMATUBHbIN
NPOEKT, a NepPBbIN NONET caMoneT coBepwnn B KoHue 1955r. F-105 co3gaBanca Ha 3ameHy F-84,
obnasan BABOoe OosbllEN CKOPOCTbIO M 3HAYMTENbHO MPEBOCXOAALLEN TPy30NOABEMHOCTbIO. B
KOHCTPYKUMM camoneta Obllo MHOrO HOBOro: OOKOBble BO34yX033aOOPHMKM MMENN  CKOLUEHHble
330CTPEHHbIE KPOMKM ANs TOrO, YTOObl MUHMMM3MPOBATL BAMSHUE CKAYKOB YNNOTHEHUS HA OOTeKaHue
3agHeln vactu  ¢ro3ensarKa M XBOCTOBOro ornepeHua. lNonepeyHoe ynpaB/ieHME HA CBEPX3BYKOBbIX
CKopocCTaX, Koraa 3¢¢deKTMBHOCTb OObIYHbIX OPraHOB YMNPaBAEHWUA CHUMXKaNacb, OCYLLECTBASNOCL C
NMOMOLLbIO  BbIABUMAOLLMXCA M3 Kpblla nnactuH (MHTepuentopos). [lpogosbHoe ynpaB/eHue
[OCTUTanocb OTKNOHEHWEM LLe/IbHOMOBOPOTHbIX NMOBEPXHOCTEN FOPU3OHTANbHOTO onepeHuns. CTBOPKK
perynampyemoro conna ABuraTens MOMM OTKAOHATbCA HAPYXKYy Ha GONbLIOK Yron, BbIMOAHAA TaKUM
obpasom PyHKUMIO BO3ayLWHbIX Topmo3oB. Ha 3asogax CLUA 6bino  npousseseHo 6onee TbicAYuM
camoneToB F-105 pasnmyHbix mognouKaunin. boin npegHasHayeH Aa TPAHCMOPTUPOBKM OObIYHBIX U
aTOMHbIX 60m6. F-105 WMPOKO MNPUMEHAINCL aMepUKaHLaMW BO Bpemsa BOWHbI BO BbeTHame, B

OCHOBHOM KaK 60M63p,ﬂ,MpOBlJ.I,VIKVI M CamoneTbl NoAAEPHKKN Ha3eEMHDbIX BOWCK: OHMU NPUHUMaAN y4yactume
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B 75% 60eBbix onepauuit C Mcnosib3oBaHMem asuauuu. Ecam P-47 6bin OgHMM U3 OCHOBHbIX
aMepUKaHCKNX uctpebutenei Bo 2- mupoBoi BoiiHe, To F-105 no npaBy MOMHO cyMTaTb

«paboyen nowaabio» BBC CLLUA B rogbl BbETHAMCKOM BOMHbI.

Puc.5. Republic F-105 Thunderchief

B 1950-e roabl ¢mMpma «Republic» ctana nngepom B Npov3BOACTBE PEAKTUBHBLIX UCTpebutenen-
60MbapampoBLLNKOB. MNaBHbIA KOHCTPYKTOP STUX CaMosieTOB - KapTBenu Haxoguaca B 3eHUTe CNaBbl.
OH 6bln yneHom HauMoOHaNbHOW a3pPOHABTMYECKOM accoumaumu, MexayHapooHOro aBUMALMOHHOIO
cooblectBa U LENOro paga ApPYrux BAUATENbHbIX OPraHU3aLMii, UMeNn cTeneHb NOYEeTHOro AOKTOpa.
OpHako KapTBenn 3aHMMA/CA He TONbKO co3gaHuem uctpebuteneir. B koHue 1944 r. oH noctpoun
nerknin camonet-amomnbuto RC-3 «Seabee» € YeTbipexmecTHOM KabMHOW — CBOEro poaa « JeTaloLmin

aBToMobuNb».(punc.6)
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Puc.6. Camonet-amdpunbua RC-3 «Saabe»

HetTunuyHoit ana KaptBenu maliMHOW 6bin M AanbHUA YETbIPEXMOTOPHbIN ¢doTopasBeaunKk XF-
12(puc.7) c uyeTblpbms  nopluiHeBbiMW aBuraTenamu Mpatr-Yutin R-4 360. OH cospgaBancA Aans
CTpaTernyeckon passegKku Hag TUXMM OKeaHOM M [o/KeH Obln 0671a4aTb OFPOMHON  AANbHOCTbIO
noneta - 6onee 7TbicAY KMAOMeTPOB. MaKcumanbHasas CKOPOCTb camoneTta 724 Km/d; 3To bl cambiit
CKOPOCTHON B MMPE MHOFOMOTOPHbIA CamMoeT C NopLIHeBbIMU ABuratenamu. CToNb Bnevatastowme
JIETHbIE XapPaKTEPUCTUKKN OblnM AOCTUFHYTbI 33 CYET UCKNKUUTENIbHOM 0OTEKaemMOoCTU BHELWHUX dopm
camosieTa UM WCMNONb30BAHWMA SHEPIUM  BbIXJIOMHbIX Aa30B KaK MCTOYHMKA [AOMNOJHUTENbHOM TArU

(yAnuHeHHble 3a4HMe YacTU MOTOTOHAON UMeNn GOoPMY PEaKTUBHBbIX conn).
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Puc.7. Republic XF-12

B cBA3M C OKOHYaHMEM BOEHHbIX AENCTBUIA CamosieT He CTpousca B cepuu. KapTeenu Bceraa
OTCTamBan 3HayeHue 3CTETUYHOCTU KOHCTPYKUMU. «OMbIT MOKa3bliBaeT, YTO 3aKOHbl a3pOANHAMUKN U
3aKOHbl 3CTETUKMN BAN3KK Apyr gpyry. Kak npaBMao To, YTO KPacuBO BHELLUHE, ABAAETCA COBEPLUEHHbIM U
B CMbIC/Ie a3pOAMHaMUKNY, - TOBOPWUA OH. MPoeKTMpysA BOeHHble camoneTbl KapTeenn uHTepecosanca
npexae Bcero  0O6TEKAaEMOCTbIO W KOHCTPYKTMBHbIM COBEPLUEHCTBOM JeTaTeNbHOro annapara.
MynemeTHble YCTaHOBKW, NOABECHOE BOOPYKEHWNE, BHEWHME TOM/IMBHbIE 6aKK, CTapTOBble YCKOpUTENN
M BCE MPoYMe «HApOCTbI» Ha Tefle camosieTa, Aenalowme ero 60esoit MallMHOW, OH BOCMAPUMHMMAN KaK
AocafHble NOMexu, Bo3HUKaloWmMe no TpeboBaHuIo Ntoaei, He NOHUMAIOLLMX KPacoTbl U He N0BALLMX

camonet cam no cebe.
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Puc.8. A. Kapteenu ( cnesa TpeTuii) cpeam amepuKaHCKUX Koaser

KapTsenu xun B npuropoge Hoto-Mopka, B XaHTUHITOHE, C eHol [xuHH Po66uHC. [leTell y HUX He
6b110. A. Kapteean He bbl1 KocMononntom . OH camo3abBeHHO /1l0OMA CBOKO UCTOPUYECKYHO POAUHY —
lpy3uio , ee caMOObITHYIO HaLMOHANbHYIO KyNbTypy. BmecTe ¢ Tem OH 6bl1 MHTEPHAUMOHANUCTOM. B
1962 roay, nocne nout 40 neT aBUAKOHCTPYKTOPCKOM gesatenbHocTM , KapTBenu pewma NoKMHYTb
¢dupmy. Ho pasmepeHHas KM3Hb NMEHCMOHEPa OKasasacb He A/A Hero, U yxe yepe3 3 mecAua OH
BepHyncA B «Republicy, Ha 3TOT pas Kak KOHCyAbTaHT. «fl N06At0 OblTb B KOMMNAHWUWU NtoAelr Moeit
npodeccmm M MATM B HOTy C MPOrpeccom», obbACHAN OH cBoe pelleHue. B ceHTabpe 1964r. us-3a
cnyxebHoro KoHdMKTa KapTBenu ywen c aTo AO0MKHOCTM, HO Korga B 1965 r. dupma «Republic»
camnack ¢ komnaHuet «Fairchild Hiller» , oH BHOBb 3aHS/N MECTO KOHCY/bTAHTA MO MPOEKTUPOBAHMUIO
JleTaTeNibHbIX annapaToB. Ha 3ToMm NOCTy OH OCTaBa/sicA A0 KOHLA *KM3HM, y4acTBOBan B paspaboTke

HoBeliLmnx 60eBbix camoneTos. CKoHuanca 8 Hoto-Mopke B 1974 roay.
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3AK/TIOMEHUE

AnekcaHgaep Kaptesenu (AnekcaHap  KapTBenvwsuam ) 6bl1 BblA3OWMMCA aMeEPUKAHCKUM
aBMAKOHCTPYKTOPOM, MMOHEPOM aMePUKAHCKOM aBuauumn. bbin cosgaTtenem nydwero uctpebutensa 2-iu
MMPOBOWN BOMHbI U ogHOro 13 nepsbix B CLUA peaKTMBHbIX UCTpebuteneil. AMepuKaHLbl CYUTaNU ero
OTLOM aMepPUKAHCKOM UCTpebuTenbHOM aBuauMu. Bbln NOYETHbIM AOKTOPOM W YNeHOM paja

BANATENIbHbLIX HAY4YHO- TEXHUYECKUX opraHM3au,m‘/'|.

A. KaptBenn 6bin rpaxgaHnHom CLUA, eHaT Ha amepuKaHKe, BCKO KM3Hb MOCBATUA CO343aHUIO U
Pa3BUTMIO aMepPUKaHCKOM BOEHHOM aBuauuu.Bmecte ¢ Tem A. KaptBenn camos3abBeHHO n0bua cBoto
NCTOPUYECKYIO poaMHY — py3unto, ee caMobbITHYIO HAUMOHANbHYO KyabTypy. Meutan o pysumn Kak
paBHOMNpPABHOM 3BE340YKE B CO3BE3AMM FOCYAAPCTB MMpA C UX CaMOObITHbIMW  HaLMOHA/bHbIMM

KyAbTypamu.

NUTEPATYPA

1.Das grosse Flugzeugtypenbuch, herausgegeben von Wilfried Kopenhagen, bearbeitet von Dr.

Rolf Neustadt 4., bearbeitete und erginzte Auflage, Transpress, VEB Verlag fiir Verkehrswesen Berlin

1987.

2.AnekcaHgp Muxaiinosuy Kapteenm, www. mail.ru 2010.

3. Alexander Kartveli, www. google. de, 2010.

4. Alexander Kartveli, www. yahoo.com,2010.

5. Alexander Kartveli (web Bilder), www. google. de, 2010.

6. F-105 Thunderchief , www. google. de, 2010.
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Outstanding American Aircraft Designer with the Georgian Nationality.
R.l.Zukakishvili, A.J. Betaneli

Alexander Kartveli (Kartvelishvili) was an outstanding American aircraft designer, pioneer of
American aviation. He has designed advanced fighter of the WWII and the first US reactive fighters. He

was also known as the father of rte American fighter aviation.

Stages of life of the Alecsander Kartvelishvili are described in the article.
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Uctopus
HAYKN U TEXHUKU

.M. BEPUEB (BEPUALLBW/IN ) — BbIAAIOLLNIACA
COBETCKWI ABUAKOHCTPYKTOP, FTEHU MOPCKOW ABUALIUU

P.U. 3YKaKVILUBVInM*, A.M. BetaHenn’
(ABMaumnoHHbI yHuBepcutet Fpy3um, npocnekT KetesaH Llame6bynu, 16, Téunucm

0103, Mpy3ua)

Peslome: [eopauli Muxaiinosuy bepues (bepuawsusnu), sbiOarowjutica cosemckuli
aBUAKOHCMPYKMop, eeHuli mopckol asuauyuu,  6bia MO HAYUOHA/IbLHOCMU 2PY3UH.
Bbbin ocHosamenem  YHUKAAbHOU  KOHCMPYKMOPCKOU,  HAy4YHO- mexHuU4ecKol
WKosbl, 3aHAswel  eedyujee mecmo 8 Mupe 8 CO30aHUU 2udpocamosiemos
u camonemos-amepubuli. [lod ezo HerocpedcmeeHHbIM pyKosodcmeom
co3daHo 18 munos AemamesnsHbIX — annapamos € ux  ModuduKkayuamu
(eudpocamonemsi, camosnemesl- amgubuu, Kpsiaamasa paxkema).

OcHosaHHoe UM Ll eHmpanbHoe KOHCmMpykmopckoe  6opo MOPCKO20
CamMonemocmpoeHuUs,  HelHe cmano Ta2aHPO2CKUM  ABUAUUOHHLIM  HAYYHO-
MexHUYeCKUM KOMIMAEKCOM, HOCAWUM C Oekabpa 1989 2. e2o uma. M 0axce nocnae eao
cmepmu, Taz2aHpoacKuli KOMM/AEKC Mpoooaxcaem abinycKkame 2Udpocamosiemsi nod
Aumepamu «be», umo o3Hayaem nepsvie byKabl €20 hamusuu.

B cmamee u3noxceHsl amarnsl ¥u3Hu u deamesnbsHocmu .M. bepueesa (bepuawsusnu).

KnioueBble cnoBa: MopcKas aBuauusA, TMAPOCAaMONeT,  JeTatowas fogka (/1/1), camoner-
amdubusa,  aBMAKOHCTPYKTOP, KOHCTPYKTOPCKOe  Bopo , HayuyHO-TEXHUYECKUI

KOMNNEeKC.

"Npodeccop
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1. BBEAEHUE

leoprua Mwuxaiinosuua bepueBa (bepualuBunn) c yBEpPEHHOCTbIO MOMKHO Ha3BaTb CaMbiM
HE3HAMEHUTbIM BEJIMKUM aBUAKOHCTPYKTOPOM - LUMPOKOM nybsinKe M3BECTHO O HeM A0 obuaHoro
mano, xoTa B cBoent obnactu M. bepues He 3Han cebe paBHbIX, Byayuyn cosgaTesiem HaCTOALMX

aBmawepnespoB. OH 6bl1 reHnem Mopckoit aBnaumm [1].

OH ocHoBan B I. TaraHpore LieHTpanbHoe KOHCTPyKTOpcKoe 60po mopcKoro camonetocTpoerus (LIKB
MC), KoTopoe HbiHe cTano TaraHPOrCKMM aBMALMOHHbLIM Hay4YHO-TEXHUYECKUM KOMMN/IEKCOM,
HocaWwWMM Cc  aekabpa 1989 r. ero uma (TAHTK umeHu .M. Bepuesa). B TeueHue 34 net OH 6bin
HaYaNbHUKOM U rNaBHbIM KOHCTpyKTopom LIKE MC. Moa HenocpeACTBEHHbIM €r0 PyKOBOACTBOM 6b1/10
co3aaHo 18 TMNoB fieTaTeNbHbIX annapaTtos (/TIA) ¢ UX MHOroYMncieHHbIMK MoauduKaumamu. Itum J1A
npuceamMeann nutep «be», 4YTO 03Hayano nepsble ByKBbl ero ¢amuann. W, nocne ero cmepty,

TaFaHpOFCKMVI KOMMNAEKC NPOAONXKAET BbINYCKaTb N'MAPOCaMONETbI N0 AnTepamm «be.

.M. bepues 6bin reHepan-maiop WH»KeHepPHO-TEXHUYECKOM cay:Kbbl (1951r.), 4OKTOP TEXHUYECKMM
Hayk (1961r.), naypeat CTanuHckon npemum (1947r.), NaypeaT rocygapcteeHHol npemun (1968r.). bbin
HarpaskaeH OBymsa opaeHamu JleHuHa u asyma opaeHamu Tpyaosoro KpacHoro 3HameHu. bbin  uneH
Hay4YHO-TEXHUYECKUX COBETOB NO aBMALMOHHOW TeXHUKe W ruapoasuaumm BoeHHo-Mopckoro ®nota

CCCP.

B cTaTbe M3n0XKeHbl 3Tarnbl }XU3HWU N geatenbHoctn .M. bepunesa.

2. 3TANblI XU3HU U OEATENIbHOCTU .M. BEPUEBA

.M. Bepues (Bepuawsunn) poaunca 31 aHsapa (13 ¢espana ) 1903roaa B Tudnauce (Tébunucn) B
cembe pabodyero. TpyaoBylo AeATeNbHOCTb Hayan B 1919 roay y4yeHMKOM /AUTENMLLMKA HA 3aBofe
Mmnbbepta B Tudnuce. B Tom ke rogy nocrtynaet B TUDIMCCKOE KenesHoA0pOXKHOoe yumnmue. B 1921

roay 4o6poBosibHO BCTynaeT B KpacHyto ApMuto, NpogoiKas yueby Ha Be4epHEM OTAENEHUN yYUAunLa.

B 1923 roay nocne OKOHYaHMA yuyMauwa noctynaet B TUGAMUCCKUA NONUTEXHUYECKUI UHCTUTYT. C
FOHOLLECKUX NeT MeyTan o npodeccum netumka. B cTyaeHueckne roabl aKTMBHO yvacTBOBasa B pabote

opraHunsauunun «Ocoasuaxmm». JleTHoe aeno n3ydan nog pykosoacrsom OA4HOrNo n3 OCHOBOMOJIOXKHUKOB
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asuauum B Mpysmn A.MN. Tatmesa (Tatmwsuaum). B 1925 rogy nepeBogumTtca Ha aBMALMOHHOE OTAENIeHMe

KopabnectpounTesnbHoro dpakynbtera JIEHUHIPAACKOrO NOANTEXHUYECKOTO MHCTUTYTA.

Mocne OKOHYAHMA MHCTUTYTA Hayan paboTaTb B aBMALMOHHOM KOHCTPYKTOPCKOM 610po , KOTOPbIM
pykoBoaua ¢paHLy3CKMM KOHCTpyKTOop [1.3. Puwap. MmeHHo 3aecb [.M. BepueB CKOHCTpympoBan
CBOIO MEPBYIO JIETAIOLLYIO NIOAKY - MOPCKOM pa3Beaunk MBP-2, a npucTynua oH K 3Tol paboTte B 29 neT.
Ye B 1934 roay 3T0T camoneT 6bl1 NPUHAT B CEPUNHOE NPOU3BOACTBO A/1A aBuauum BoeHHo-Mopckoro
®nota (BM®D), n 3ta mawmHa Bepoi 1 NpaBAON CyXKUNa MOPAKam B rogbl BoWHbl. B koHue 1930 roaa

OH CTas 3aMeCcTUTENEM HayasibHUMKa Mopckon bpuraabl LUKE 3aBoga umeHn B.P. MeHKMHCKoro.

Puc.1. Monopgoi KoHcTpyKTop .M. Bepues (1932r.)
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Puc.2. TeHnit mopcKoit asuauyumn .M. bepues

C 1 okTabps 1934 r. no 1968 oH HenpepbiBHO paboTan B AO/KHOCTU HayaslbHUKA W FNaBHOro
KOHCTPYKTOpa, OpraHusoBaHHoro um B TaraHpore LUKBE MC . OH 6bicTpo nogobpan nouctuHe
Ta/NlAaHT/IMBbIN KONNeKTMB. B 1968 rogy, nocne BToporo MH$apKTa, MO COCTOSHUIO 340P0BbA OH OCTaBW
OO/MKHOCTM HayaNbHUKA W FNAaBHOFO KOHCTPyKTOpa. C okTAbps 1968 roga »un B MocKBe, 3aHMMANCA

Hay4yHol paboToii. CKoHuancsa B Mockse 12 uiona 1979roaa B Bospacte 76 nert.

13 deBpans 2003 r. B TOprKECTBEHHOMN 06CTaHOBKE 6blI0 0TMeyeHo 100-neTme co AHA poxaeHus .M.

Bepuesa, a 13 pespana 2008 roga — 105-netme.
PaccmoTpum ocHoBHble aTanbl geatenbHoctn .M. bepuesa.

Bbllwe 6blno oTmeuyeHo, 4to MBEP-2 6bin nepBeHel, B KOHCTPYKTOPCKOM aesaTenbHocT .M.
Bepuesa. BanKHMIA pa3Beaunk MBP-2 npeactaBnan coboi TpeXMeCTHYHO NeTatoLLY I0AKY-MOHOMNAAH C
OAHMM MOTOPOM M TONKAOLWMM YeTbIPeXN0NacTHbIM BO3AYLWHbIM BUHTOM . KOHCTpyKUUA 6blna
LesbHO4EPEBAHHOM, NPOCTOM B npousBoacTBe. 3To notomy, uto [.M. bepmeB ¢ camoro Havana
KOHCTPYKTOPCKOM AeATENIbHOCTU 60/1blIOE BHUMAHWE YAEeNAN TEXHONOMMYHOCTU KOHCTPYKUMK. B obLei
CNOXHOCTM Bblno noctpoeHo 6onee 1300 ruapocamonieToB MBP-2 pasnnuHbix mogmdukaumin. C 1937
roga MBP-2 cTan OCHOBHbIM TMAPOCAMOSIETOM COBETCKOM  MOPCKOW aBWaLMW, ero rpaxaaHckue

BapuaHTbl (MM1) WKWPOKO WMCNONb30BaNANCh B HAPOAHOM XO3MCTBE, Ha OAHOM TaKoW MalluMHe NeTYmLbl
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MapwuHa PackoBa, Bepa J/lomako u lNoanHa OcMneHKo YyCTaHOBUAM WEeCTb MUPOBbLIX pekopgos. K Havany
BenuKkoi OTeyecTBEHHOM BOMHbI 3TO Bblla caman MaccoBan /ieTalowan NoAKa Ha Bcex ¢paoTtax. Bo Bpems
BOMHbI CaMOJIET LWMPOKO NPUMEHANCA B KayecTBe BAMMKHEro pasBeAyvMKa, HOYHOTO U farKe AHEBHOro
60MbapaMpoBLUMKA, MPOTMBONOAOYHOIO camoneTa. JleTalowme S0AKM MCNONb30BANUCL TaKkKe ANs

CnaceHunn aKkMnarkem COUTbIX CAMONETOB, KaK KOPPEKTUPOBLUMKN U TPAHCMOPTHbIE.

i

Puc.3. Jletaowana nogka VIbP-2

Puc 4. Jletaowas nogka MbP-2
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MBP-2 ¢ gsuratenem M-34

TaKTUKO-TEXHUYECKUE XaPAKTEPUCTUKU

o4 NPUHATMA HA BOOPYXKEHUE
Pasmax Kpbina, m
OnuvHa, m

Maowaap Kpbina, m*

Macca nycTtoro/ B3neTHas , Kr

[suratenb

MaKcMmanbTasa CKOPOCTb Yy BOAbl /Ha BbiCOTe, KM./u
Kpeiicepckan ckopocTb , KM/u

MpaKTMyecKas A4anbHOCTb, KM

boeBas ganbHOCTb, KM

MaKcmMmasnbHaa CKoponoAbeMHOCTb, M/MUH
MpaKTUYECKNN MOTONOK, M

dKunax

BomboBas Harpyska, Kr

BoopyxeHue

1933
19,00
13,50
55,00
2475 /4100

MH -34HB (M-17) — 830 a.c.

238/245

212

1200

800

245

7150

no 500

aBa 7,62- mm LUKAC

B 1936-37 r.r. 8 CCCP 6bina paspaboTaHa nporpamma CTPOUTENbCTBA HONbLIMX MOPCKOro U

OKeaHCKOro BOeHHbIX d)}'IOTOB.

B cooTtBeTcTBMM C 3TOM Nporpammoin Heobxoammo Oblno  OcHaleHWe 6oeBbix Kopabnen
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60pTOBbIMKM,  KaTanyNbTUPyEMbIMM  TMAPOCAMOIeTaMU  ANA  pa3BedKM U KOPPEKTUPOBKMU
apTUANEPUINCKOro orHA. bbln 06bABAEH 3aKPbITbIN , 3aceKpeUeHHbIN KOHKYpC. B KOHKypce nobeay

oaepxano npegnoxeHue .M. bepuesa.

Co3gaHHbI nog pykosoactsom .M. BepueBa 60pTOBON, KaTany/JbTUPYEMbIN rMapoOCcamosieT
«be-4» npepcTaBnan cobolt UeNbHOMETANANYECKYIO ( M3 AypaslOMUHA ) JIETaloWYO IOAKY C
KpblIOM TuMNa «napaconb». CuaoBaa  yCTAHOBKA cocCToAna W3 3Be3g006pasHOro moTopa
BO3AYLIHOIO OXJaXAEHMA € B3NETHOM MOWHOCTbO 100041.C. U TPexnonacTHOro BO3A4yLWHOroO BUHTA
nsMmeHaemoro wara. HasHayeHuMe «be» 6Obli0 cnepylowee.  BAMKHAA MOpCKas pas3Beaka,
KOPPEKTUPOBKA OrHA KopabenbHOM W GeperoBoit apTUAIEpUn, a TaKkKe 3almTa TaxKenblx 60eBbix

Kopabnen oT HanageHus NoABOAHbIX IOAOK MPOTUBHMKA.

Puc.5. Jletarowan noaka «be-4»
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Puc.6. Jletarowan nogka «be-4»

TaKTUKO-TeXHMUYecKasa XapaKtepuctuka «be-4»

[ns yuebHbIx Luenel Ha camosieTe NPeaycMOTPEHA YCTaHOBKA GOTOKMHOMY/IEMETOB B KabUHE NUAOTa U B KabuHe

WTypmaHa
Moandukauusa be -4
Pasmax Kpbina, m 12.00
OnvHa, m 10.50
BbicoTa, m 4.04
Mnowaab Kpblna, m2 25.50
Macca, Kr
nycToro camonera 2055
HOpMabHaA B3NeTHaA 2760
MaKCMMasibHaA B3NeTHan 3468
Tun aBuratens 1nA4 Weeuyos M-62
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MouwHocTb, A.C. 1x 1000
MakKcumaibHasa CKOPOCTb, KM/Y

y 3eMnun 310

Ha BblcoTe 358
Kpelicepckasa ckopocTb, KM/y 322
MpaKkTnyeckasa JanbHOCTb, KM 1150
MaKcumasibHaa CKOPOMoAbEMHOCTb, M/MUH 420
MpaKTUYeCcKuii NOTONOK, M 7300
SKnnNaxk 2
BoopyxeHue: ABa 7.62-mm nynemeta LWKAC

BoopykeHne «be-4» coctoano u3 asyx 7,62 mm nynemetoB LIKAC. [na 6ombapavpoBKMu
NPOTUBHMKA NeTalolasn J04Ka MOrNa TPAHCNOPTMPOBaTb 4YeTbipe 6omObl nMo 100Kr Kaxpasa. Bbina

npeaycMoTpeHa BO3MOMHOCTb MycKa 82MM paKeTHbIX CHapAAoB.

Bcero 6b1710 M3rotosneHo 44 netatowme nogku «be-4». N3 HUx, Bo Bpemsa Bennkoit OteyecTBeHHOM
BOWHbI, YepHOoMoOpcKomy ¢aoTy Bbino nepegaHo -12, bantuiickomy daoty - 12, TuxookeaHckomy paoTy
- 4. B 1943 roay B 30HE ApPKTUYECKMX KOMMYHWMKALMA Hayanu aKTUBHble AeWCTBUA  daluMCTCKue
noagoaHble noaku. Ons 60pbbbl ¢ HUMKM OblIM UCMONBb30BaHbl ABe  /eTalolwme noakn «be-4».

MpounsBoacTeo «be-4» 6b110 NpekpalteHo B 1945 roay.

B 1943 rogy 6bin paspaboTaH NpoekT netawolwen noakn «J171143». K 1945 rogy rmagpocamoneT bbin
M3roToBNeH, U OblIM NpoBeAeHbl ycnelwHble JfeTHble WcnbiTaHua . «J/1/1143» 6bln NpoToTUNOM

netatwollein noakn «be-6», KotTopas B 1949 roay 6blna nepenaHa Aaa IKCNAyaTaLuu.

[BYyXMOTOpHaA netatowana nogka «be-6» mmena Kpblno Tvna «Yaka», [BYXKMNEBOE onepeHue.
Osuratenn «AlU-73» mowHOCTbIO 22501.C. C  YeTbIPEXNONACTHbIMUA BO3AYLIHbBIMA  BUMHTAMK  6bian

YCTaHOB/IEHbI B neperMGax Kpbina.
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Puc.7. Cxema netawoweit nogku «be-6»

JleTalowan noaKka «be-6» 6blna NpegHasHadeHa ANA AaNbHE MOPCKON pa3BeaKu, NaTpyibHOM CayK6bl
nobepexba U KOMMYHWKaumin , 6omMbapanpPOBOYHbIX, ToprneaHbiX U AecaHTHbix ( 40 gecaHTUKOB )

onepau,mﬁ, YCTaHOBKU MUHHDbIX 3arpa>+<,u,eH|/|17|, TPAHCNOPTHbLIX NEePEBO30OK.

KOHCTDYKLI,VIFI «be-6» uenbHomeTannmyeckaa. Ona obecneyeHus HenoTonaaemocCcTn, Kopnyc 104Ku

6bi1n pasageneH Ha 8 OoTCeKoB C BOAOHENPOHUUaeEMbIMUN Nneperopogkamm C NJIOTHO 3aKpbiBaembiMU

ABepbmu.
Camonert 6bin OCHalleH COBpPEMEHHbIM, MO TOMY BPEMEHM, O60py,ﬂ,OBaHVIEM.

Netatowan nogka «be-6» 6blna ocHalleHa aBapuiMHoO-crnacaTesbHbIM obopygoBaHMem. B ciyyae

aBapun, BcCe 8 uYneHoB 3KMMNaXKa MOrnu NOKUHYTb TMAPOCaMOJIET. 310 6bINO KOHCTPYKTUBHO
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npeagycmoTpeHo. B rotoBHOCTU 6binn ABe cnacaTtesibHble WAKNKM C  3anaCamum nNpoaoBONbCTBUA U

NUTLEBOI BOAbI.

Puc.8. Jletarowan nogka «be-6»

Puc. 9. /letaow,an nogka «be-6»
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B ycnoBuMAX HOMUHANbHOTO peXkMma MakcMMasbHasa CKopocTb 6bina 377 Km/4U (Y NnoBepXHOCTM BOAbI) U
405 KM/4 Ha BbicoTe 2400 m ( npeaenbHaa BbicoTa). Bpemsa nogbema A0 NPaKTUYECKOro MoTOoJKa
(6300m) 41,5c. MaKcmanbHasa ganbHocTb noneta 5000 Km. Mpu 3TOM , NPOAOJ/IKUTENBHOCTb

noneta—16 u.
leomeTpuyeckue pasmepbl rMapocamosieTa cneaytouime.
Pasmax Kkpblana — 33,0
OnvHa — 23,565 m
Bbicota— 7,64 m
Mnowaap Kpbina -120,0 m?
B3netHasa macca ot 25456 o 28336 Kr
Konunuectso pasnnyHbix 6om6 -26, Topneg, -2, MUH-6

CTpenkoBoe BOOpyKeHue — 5 nywek

NeTatowan nogka «be-6» cooTBetcTBOBana TpeboBaHMAmM 1949 roga. OgHaKo oKasanacb BeCcbMa

AONTOBEYHOW. Ee A0Aro NPUMEHANN B MOPCKOM aBMaLMM APKTUKKM (KOHEYHO, 6e3 BOOPYKeHUA).

.M. BepueB co3pan amopubuio «be-8», KoTopas MMena TaKylo Ke cxemy Kak «be-6», Ho
3HAUUTENbHO OO/bLWIMX PAa3MEPOB M Maccbl. KOHCTPyKUMA Oblna TaKxKe LefbHOMEeTannnveckaa ¢

AobasneHnem ybupatowerocs B 6opTa N04KM LWACCK U XBOCTOBOrO Kosieca, NOAHMMAEMOrO B N0AKY.
HasHauyeHMe nouToBo-naccaxkmpckoe. Maum 6 naccaxunpos, nam 400 Kr rpysa.

CamoneT 6b11 noctpoeH B 1947 roay. Ha sbicote 1800m ero ckopocTb 6blna 266KM/4, MOTONOK 5550Mm,

AanbHocTb noaeta 1200Kkm.

Bbin pa3pa60TaH BaphaHT C NOo4BOAHbIMWU KPbl/IbAMUA. OpaHako, BBUAY CHNXEHNUA CKOPOCTH ,

noaBoAHble Kpbl/ibA HE MPUBUINCD B TMAPOCaMOIETOCTPOEHNN.
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Puc.10. 'mapocamonert «be-8»

Puc. 11. r'mapocamonert «be-8» ¢ noaBOAHbIMU KPbIIbAMMU
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Mop pykoBoactBom .M. BepueBa 6bl1M CO34aHbl: peaKTUBHasA neTatowasn sogka «be-10», ampubus
«be-12» (c moandurKaumamm), naccarkMpckas netatowas nogka «be-30» («be-32»), KpblnaTas pakeTa

Mn-10.

Mocne BTOpOro MWHdapKTa, coctoAaHMe 340poBba .M. bepueBa 3HaYMTENbHO yXyAwnaocbL n 8 1969
rogy oH O6bln BbIHYXAEH OCTaBUTb JIOOMMYIO KOHCTPYKTOPCKYtO paboty. B oktabpe 1969 roga OH
nepexoamT Ha paboTy B HayYHO-TEXHMYECKMA coBeT MWHMUCTEepPCTBA aBUALMOHHOM MPOMBbILLIEHHOCTU

CCCP B MockBe. Ymep 12 niona 1979 roga 8 Mockse.
B nutepaType .M. BepneBa xapakTepusyloT cieayowmm obpasom [1].

«[.M. bepunesa c YBEPEHHOCTbIO MOXHO Has3BaTb CamMbiM HE3HaMEHUTbIM  BEeJINKUM
aBMAKOHCTPYKTOPOM — LUMPOKOM NyB/IMKe M3BECTHO O HEM A0 0OUAHOro Masno, XoTa B cBoel obsactu
lFeoprnin Muxanosmny He 3Han cebe pasHbIX, bByayyn co3gatesem HaCTOALWMX aBMalleneBpPOB — OT
CaMoro MaccoBOro MNpesBOEHHOr0 OTeYeCTBEHHOro ruapocamoneta MBP-2, KoTopblii OKasascs
addekTMBHEE MHOrMX 60eBblXx  Kopabsiell, A0 NepBOli peakTUBHOM neTalolen nogku P-1; ot
KaTanynbTHOro passegunka KOP-2, npeaHasHauyasleroca ans «bosbworo okeaHckoro ¢nota», Ao
PEeaKTMBHOro pasBegyMKa-TopnesoHOCUA CO  CTPeNoBUAHbIM Kpbliom be-10; oT nereHpgapHoro be-12
«Yalka», No npaBy CYMTaABLUEroca Ny4ylwMM CamonetTom-amoubuein cBoero BpeMeHMu, A0 KpbliaTbIX

pakeT».

Ha rugpocamonetax u camonetax-ampunobusax , cosgaHHbix TAHTK nmenu .M. BepreBa B pasHble roasi,
yCTaHoBNeHO 250 MWMPOBbLIX aBMALUMOHHBLIX PEKOPAOB, 3aPUKCUPOBAHHLIX W NPU3HAHHbIX

MerKayHapoaHoM aBUaLMOHHOM deaepaumen.

3. 3AKNHOYEHUE
.M. Bepues (bepvawsnam), BblAAOWMIACA COBETCKMI aBUAKOHCTPYKTOP , FEHWIA MOPCKOM aBMaLmm
6bln  HauMHATENeM YHUKaANbHOW KOHCTPYKTOPCKOM, HayYHO-TEXHUYECKOW LUKO/bI, 3aHsABLIEN Beayliee

MeCTO B Mnpe B CO34aHUN TMOPOCaMOJIETOB U C8MOI’1€TOB-3M¢M6MV1.

Mog HenocpeacTeeHHbIM pykosoactsom [.M. bepuesa co3gaHo 18 TMNOB neTaTenbHbIX annapartos C

nx mogmudukaumamm ( ruapocamoneTsbl, camoneTtbi-ambubun, KpblnaTtan pakera ).
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Giorgi Beriev (Beriashvili) Outstanding Soviet Aviation Designer, Genius of the Naval Aviation
R.l. Zukakishvili, A.J. Betaneli

Giorgi Beriev (Beriashvili) outstanding soviet aviation designer, genius of the naval aviation was
Georgian by the nationality.

He has founded the unique constructing, scientific-technical school which has established itself
as a leader in creation of hydroplanes and amphibian aircrafts.

18 types of aircrafts including their modifications (hydroplanes, amphibian aircrafts and cruise
missile) were created under his direct supervision.
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I/ICTOPI/IH HAYKHN 1 TEXHUKH

CBEJEHUSA O METAJIJIAX B IPEBHET'PY3UHCKOM TPAKTATE XI BEKA
T .F.I_Inpemmse*, P. B.UarynaBa*
(ABuaumnonHblii yauBepcuter I'py3un, np. Keresan llamedyau, 16, Tonancu,

0144, I'py3us )

Pe3ome: YK(,ZS’blGaemCﬂ, umo, 6 C6A3U nepmaHerntHblmu onycmouiumelbHblMUu Habezamu

UHOCMPAHHBIX 3aX6aMYUKO8 ,  Ympamy 2PY3UHCKOU HAY4HO - MeXHU4ecKou
Jumepamypul, 8 m.u. CBe0eHUll 0 MemAnax, YacmudHO MOJICHO KOMNEHCUPOBAMb
mpaxmamom Xl 6. «Hecpasnenunwviii Kapabaounu» Kanawenu. B amom mpyode Hawiia

coomeemcmesylowee ompaxcenue — MEHOEHYUs WUPOKO20  UCHONb3OGAHUS 2PY3UHCKOU
PEMECAeHHOU MEeXHUKU 8 MeOUKO-(apMayesmuieckux Meponpusimusix.

B xuuee 0osonbHo  bomvuioe Mmecmo yoeasiemcs — MemanlamM U 80NPOCAM ux
ucnoavsosanus. Mamepuanvl, npedcmasnenuvie HauboLee PAHHUM — UCTHOYHUKOM HA
SPY3UHCKOM  sI3bIKe, 6Ce dice O00CMAamouHvle oA CyJicOeHust o xapaxmepe

UCNONb30BAHUA MEMATIO8 8 NPAKNMUKE cpedueeekoeoﬁ pr3uu.

KirueBble ci1oBa: MCTaJlJIl, MHCTPYMCHT, COCAMHCHUC, 30J1a, OKCUJ, PpPCUCHT, PEMCCIICHHAA

IIPaKTHKA.

Hcropukn HaykHm M TEXHHKH MNPUYUCIIIOT [py3Hro K TeM KyJIbTYpHO M TEXHMYECKH
Pa3BUTHIM JPEBHUM CTpaHaM, IJle 3apOJMJINCH MEpPBble O4Yaru I10 OCBOEHHUIO U IepepadoTKe
MmeTauioB. OO0 3TOM yOeqUTeIbHO CBUAETENbCTBYIOT JIPEBHENIINE MHOCTPaHHbIE ( B OCHOBHOM
I'PEKO-PUMCKHE) MUCHhbMEHHBIE HCTOYHHUKH, IOCTOBEPHOCTh KOTOPBIX MOJIHOCTBIO MOITBEPKAAIOT
COBPEMEHHBIE APXEOJIOTHUECKUE UCCIIEJOBAHNUS.

B rpy3uHCKOIl nuTepaType , B OTIMYME OT HMHOCTPAHHOM, CBEIEHUS AHAJIOTMYHOIO
XapakTepa oO4eHb CKyAHbl. OOycIOBIE€HHO 3TO TeM , 4To ['py3Hs 4acTo CTaHOBHJIACH
00BEKTOM OITyCTOLIMTEIbHBIX HA0EroB MHO3EMHBIX 3aXBaT4WKOB. [Ipm »TOM OecmoriagHo
UCTPEOISUINCh KYNbTYpHBIE M MaTepHajbHble LIEHHOCTH CTpaHbl, B TOM 4YHCIE  HAy4yHO-
TEeXHUYECKas JIMTepaTypa, O€3yClIOBHO, CoOJepiKallas OIpeJesIeHHbIe CBEIEHUs 00

HCIIOJIB3YCMbIX MCETaJlIaXx.

*TIpodeccop
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WNudopmManrnoHHbIH npoben, 0O0yCIIOBIEHHBIN HUCTOPUYECKUMH KaTaKIU3MaMu,
YaCTUYHO MOKHO KOMIIEHCUPOBATh MEIUKO-(hapMalleBTUUECKUMU COUMHEHHUSMHU,  KOTOpBIE,
B OTIMYHE OT HAYYHO-TEXHUYECKHX IaMATHHKOB, 0 Hac JOLUIN B JIOBOJIBHO
BHYIIUTETHHOM 0OBbeMe. Cpeti HHX  0c000 HykHO oTMeTuTh «HecpaBuennsiii KapaGaauuuy,
npuHauIeKamumit  nepy rpy3uHckoro aBropa Xl B. Kananenu [1]. DToT npeBHeHIIuil Tpakrar
OTJIMYAETCS OT APYTUX HE TOJBKO TeM, YTO HanboJiee TOJTHO OXBAThIBAET MPOOJIEMbI MEAUIIMHBI
u dapMaluy CBOEro BpeMeHHU, HO U OOraThIM COAepKaHUEeM CBEJCHHI U3 00JIaCTH PEeMECICHHON
IPAKTUKU. ITO OOCTOSATENIBCTBO, B HEKOTOPOM POJIE, KOMIIEHCUPYET yTpary Hay4HO-TEXHHYECKOMH
JIATCPATypbl KU TIIO3BOJIICT COCTAaBUThL XOTA WM HE IIOJHOE, HO OIpeACICHHOC IPCACTABIICHUC 00
UCTIOJIb30BaHUN METAIJIOB B cpeHedeonanbHoi ['py3un.

B penenrax «Kapabagmam»* 4acTo BCTpEYarOTCS BCE 7 METAUIOB , KOTOPBIC OBLIH
pacnpocTpaHEHbl B CPEITHEBEKOBYIO 3110XY. boiiee TOro , B COUMHEHUH YIIOMUHAETCS U BOCBMOM
MeETall, B BUJI€ U3TOTOBJIEHHOTO U3 HEr0 METAJUIMYECKOTO 3€pKajla M0/ Ha3BAHUSIMH «KUTaCKOe
3epKaJIo» U «MUUYpUTa» («F0FO0ES» — Tpy3MHCKOE Ha3BaHHE METAIMYECKOrO 3epKaiia)
([1]c.195).

«Kuralickoe 3epkaigo» II0J] Ha3BaHUEM «XapCHUHW» BKIIOYEHO B COCTAB METALUIOB B
3HAMEHUTON KJacCU(PUKAUM XUMHUYECKUX BEIIECTB, KOTOPHIC TPHUBOJATCA B COYMHEHUU
(«KHura TaifH») BBIFAIOLIErocs apaOCKoro XuMHKa U Meauka an-Pasu (864-925rr.). DToT
«XapCHHMUY, COTJIACHO apabCKOMy YYEHOMY, « MOXO0X Ha 3epKalio, HO OH ele OJecTsIIui; OH
HeusBecten» ([2]c.85).**

Ha ocHoBanmu naHHbIX an-Pa3su, B COBPEMEHHON HAy4YHOW JHUTEPAType «XapCUHW
oroxaectBieH ¢ uHKOM ([3]c.151) . Tak, uro KanaHenw, BO3MOXHO, SBJSIETCS TEPBBIM

Heapa6CKI/IM aBTOpPOM, KOTOpBIfI B CBOCM IIPOU3BCACHHUU YIIOMUHACT UHK.

* Kapa6a;[I/IH1/1 APCBHAA KHHUI'a , COACPIKAIasl OMMMCAHUC PAa3HbIX 3360HeBaHI/II>'I, CBCIACHUA 00 ux
JICYCHUAX U CPEACTBAX IJIA JICUHCHUS.

** Jlanaple an-Pa3sum  MOMONHSET M, B HEKOTOPOM pOJIE, Pa3bICHSIET TPY3MHCKUNU TIEPEBOI
yKa3aHHOU Kiaccu(uKauu, BHIIONTHEHHbIH 1apeM Baxrtanrom VI (1675-1737rr.).  ®parmeHT
0 «XapCHUHM»  (TMO-TPY3UHCKU «XapUUMHU») B TEXHOXUMHUYECKOM counHeHuH naps («Kuura o
NPUTOTOBJICHUHM PACTBOPOB M XUMHUECKMX MPEBPAILLCHUAX») MPEICTaBIEH TaK: «XapHuUHHU —
9TO TaKO€ [BEIIECTBO|, MOXOXee Ha 3epkayno, Msrkoe, u3 Kwurtas mpuBozumoe» ([4]c.165).
I'py3unckui [IEpEBOYUK, I0-BUIUMOMY, [IOJIb30BABIINNCA HEU3BECTHOM pelaKuuei
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counMHeHHs ain-Pas3u, U MO3TOMY, COTJIACHO €ro IMEpPEBOJly «XapUUUHU» HE «HEU3BECTEH», a
«MaJIo I0CTAETCSA» U YTO OH MATKUW, U NMPUBO3AT e€ro u3 Kuras.
Cnenyer OTMETUTh, YTO «KHUTAWCKOE 3epKajio» WKW «MuUuypuTa» Kananenum ynomuHaer

elie B JAPYroM pelenTe CBOEro MPOU3BEACHUS, TJE «COXOKEHHAsI MUUYPHUTA» PEKOMEH/I0BaHA B
KadyecTBe KOMITOHEeHTa 3yOHoro moporika ([1] ¢.243).

To, 4TO MeTaJuIbl 3aHMMAJIA Ba)KHOE MECTO B I'PY3MHCKOM PEMECICHHOM IPaKTHUKE, 3TO
SCHO BUIHO U3 psina naHHbiX «HecpaBHennoro Kapabaguam». V3 HuUX , B IEpBYIO OYepesb,
[[EIeCO00Pa3HO PACCMOTPETh BOMPOC, CBSA3AHHBIN ¢ Ha3BaHUSAMHU 3TUX MeTaioB. [lockombky
30JI0TO U cepeOpo TMpHBJIEKATM BHUMAaHHE JIOJEH HKUBBIM OJIECKOM U KPACHBBIM SKEITHIM
(30om0T0) M OembiM  (cepedpo) MBETaMH, 3TO OOCTOSTEIBCTBO HAIUIO COOTBETCTBYIOIICE
OTpaKeHHE U B IPY3UHCKOM JIGKCHUKE: JUIsl 0003HAYEHHSI UX OTTEHOYHBIX IIBETOB — JKEJTOr0 U
0enoro, BO3HUKIN TEPMUHBI «OKpPOC Mepu» (T.€. IBET 30J0Ta) U «BEPUXJIUC Mepu» (T.e. IBET
cepebpa ).

Kpome ykazaHHBIX TEPMUHOB, pPaclpOCTPAHEHHBIX B IPY3MHCKOM OBITY, KaK BBISCHSETCS
u3 «Kapabagunu», ObUTM H3BECTHBI TaKXe W JAPYyrue TEPMHHBI, ANl 00O03HAYEHHS I[BETa
HEKOTOPBIX METaJUIOB. B 4acTHOCTH, B TEKCTE YIOMHUHAIOTCA «CIMIEHA3UC mepu» ( MeTHbIN
IBET), «KaIuC Tmepu» (OJIOBSIHHBIN IBET) M «TKBUUC Tepw» (CBUHLOBBIA IIBET)
([1]c.310,313,403). DT TEpMHUHBI, BEPOSITHO, BO3HUKIIA B PEMECIICHHOU Ccpejie, T MPHU 4aCTOM
yNOTPeOJCHUM 3TUX METAJUIOB HE OCTAINCh HE3aMEUEHHBIMH OCOOBbIE OTTEHKHM HX IIBETOB:
CBOEOOpa3HbI KpacHBIM — I[IBET Meau, OnecTaimuil  cepeOpHCTO-Oenblii — IBET oJoBa U
OnecTAlMil cMHEBaTO-OeNnblii — IIBET CBMHIA HAa IOBEPXHOCTH CBOETO Cpe3a, KOTOpBIH Ha
BO3/yX€e OBICTPO MEPEXOAUI B MATOBYIO CHHE-CEPYIO TYCKIYIO OKPAacKy.

Kananemn omoBo  («xama») W CBUHEIl («TKBHA») HE TOJBKO IO IBETY, HO H TIO
UH/IMBUYaJIbHBIM TPU3HAKaM YETKO pa3rpaHUYMBACT MEXIy co0oi. D10 ¢akT Oe3ycroBHO
HEMAJIOBAXXEH, TOCKOJIBKY B CpeqHEeBeKoBOoil EBpome u I'py3um Takoro pasrpaHudeHHs] HE
cymecTBoBasio. EBporneiiibl 0JI0BO MHOTJa CYMTAIM BUIOM3MEHEHMEM CBHHLA M Ha3bIBaJIU
6enbiv ceunIoMm (Plumbum album) B otnuyme ot oObikHOBeHHOTO YepHOoro cBuHia (Plumbum
nigrum) ([5]c.98). B I'py3un cMmelmBaHUe 3TUX METAJUIOB BBIPAXKAIOCh B TOM,UTO OJHUM U TeM
e TepMUHOM «OprmeHn» 0003Hayald TO CBHMHEL, TO OJOBO, XOTS C OTOH K€ LENbIO

NPUMEHSUIUCh W TEPMHHBI «TKBUA» (CBUHEN) U «kayay (00B0). B  KkadecTBe HarsgHOTO
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***TlocKONBKY PTYTh, COBIAJAIONIas MO IBETYy C LBETOM cepedpa B JPEBHOCTH CUHMTAU IKUIKAM
COCTOSIHUEM MOCIIETHETO, IPEBHUE TPEKU HA3BAIM €€ KUIKUM CepeOpOM U B JalIbHEHIIIEM OT TPeYecKoro
npousonuio gatunckoe «Hydrargirum» ([5]c.109). [To-BuaumMoMy, OT IpedecKOro TEPMUHA BEIET CBOE
HayaJo 1 IPY3UHCKOE «BEPIIXJIUC LKAIN», T.C. «cepeOpsiHas Boay (BEPLXIIH - cepedpo , LIKAIU —BOJA).

npuMepa MOXKHO YKa3aThb Ha JBYX JIPEBHETPY3MHCKUX IE€peBOJax OJHOro maparpada KHUTH

npopoka Meszexuunns (Mesekuwmnb 22,18), B KOTOpOM YIIOMUHAIOTCS MeE[lb, JK€JIe30, CBHHEI] U
0JIOBO.

[To mepBomy mepeBony (X B.) TEpMUHOM «OprHeHH» 0003HAYaeTCs OJIOBO, TOT/a Kak IO
BTOpomy nepeBony (XIIB.) 3TOT ke TEepMHUH MpPHUMEHSIETCA y>K€ MO OTHOIICHHIO K CBHHILY
([6]c.80).

B «Kapabanuam» B0OOIIE OTCYTCTBYET TepMHH «OpreHn». Jlns o003HaueHHs CBHUHIA U
onoBa KanaHenu moyib3yeTcsi COOTBETCTBEHHO TEPMUHAMU «TKBHA» U «Kajla» W , TEM CAMbIM, HE
MOBTOPSIET TE€X OLIMOOK, KOTOpBIE JOMYCKAIHCh B JIPYIMX COYMHEHHUSX B OTHOIIEHUH 3TUX
METAaJUIOB.

B «Kapabamuuam» mis  Menuko-GpapManeBTHYeCKHX IIeJiell 49acTo  HMCIOJIB3YIOTCS
METAIJIMYECKHE HMHCTPYMEHTBI M COCYJbl, KOTOPbIE IIMPOKO MPUMEHSJIM U B PEMECIICHHOM
TEXHUKE . B OCHOBHOM WHCTPYMEHTBI M COCYZBI CJIIENaHbl M3 JKelle3a, a 4yacTh M3 — 30JI0Ta,
cepebpa, Meau, 0JoBa M CBUHIA. B Tekcre yacto (QUIypHpYyIOT JKEJIE€3HbIE 4Yallld, JOXKKH,
BOPOHKH, KOBIIH, TUTJIH, CKOBOPObI, HAMWJIBHUKU, TUHLETHI, KIELH,TUIbI, CKPEOKH, JTaHLETHI,
HOXH U T.1. ([1]c. XXX-XXXI) . Oco60 HaZ0 OTMETHTh YIIOMHHAHHE TOAKOBBI M «Iagadu»
( O6ypas). IlogkoBa, Kak U3BECTHO U3 BCEMUPHOU HcTopuu, BriepBble B EBpomne nosBuiacs B X B.
([7]c.40 ) . Ee ymomunanue B « KapabGaguuu» yOeaWTENbHO MOKa3bIBaeT, YTO B ['py3uu 31O
TEXHUYECKOE HOBILECTBO OBLIO OCBOGHO Ha caMOM paHHeM sTame. Uto kacaercs OypaBa, a
TOYHEEe TePMHHA «manadu», 10 3TOro oH ObUT M3BECTEH JuIlb 1o cioBapio CynxaH-Caba
Opo6enuanu (1658-17251r) ([8]C.277). B HacTosimiee BpeMs STOT TEPMHH COXPAHUJICS B TOPHBIX
paionax I'pysun — B Tymern u Xescyperu ([9]c.160; [10]c. 97,99). Ero ymommHanue B
«Kapabaguan» npumeyaTeNbHO HE TOJBKO C XPOHOJIOTHYECKOM TOUKH 3pEHUS, HO U B CBSI3H C
TEM, YTO 3TOT UHCTPYMEHT, OOBIYHO UCIIOJIb3YEMbIH Uil CBEpJICHUS JIEPEBSIHHBIX U3ICTHH, B
XI B. mpUMEHSICA U C XUPYPrUUECKOH IENbI0, UIsl TPOCBEPJIMBAHUS YEIOBEYECKUX KOCTEH.

W3 npyrux MeTaluTMYecKHX W3JeNUH  3aciy)KUBAIOT BHHUMAaHHUS 30JI0THIE, cepeOpsHbIC U
CBUHIIOBbIE TpPYOKHM, MOJyYEHHE KOTOPBIX TPeOOBaJIO BBHICOKOM KBaJM(UKAIMH MacTepOB-

maroroButeneit  ([1]c.199,216,406). dns umsroroBineHus TpyOOK crmepBa U3 KYCKOB AITHUX

170



LOIAHMSIMAHOL) LS3IGHNIH(M TIGESRO  LLd3dIA() BAS6LIMAHS»
INTERNATIONAL SCIENTIFIC JOURNAL «AIR TRANSPORT» Nel(6), 2011
MEXIYHAPOJIHBI HAYUYHBIN JKYPHAJI «BO3AYIIIHBIA TPAHCIIOPT»

METaJUIOB KOBAJKCh JIUCTHI. 3aT€M JIMCTHI CTUOA BOKPYT JKEJIE3HOTO IIMJIMH/IPA U CIIauBaHUEM,
C TIOMOIIIBIO TIPUTIOS KPAeB JIMCTA, TOJydaliu 1eiabHbie TpyOku ([11] ¢.456).

B «KapabannHu» ynoMuHaroTCs Takke OpOH30BBIE Ta3bl, MEIHBIE M CBHUHIIOBBIE CTYIIKH,
Meaubie KoTibl ([1]¢.91,165,394 u T1.1.), U3roTOBIEHHBIE METOIOM OTJIMBKH. J[Jis 1emoro psaa
COCYIIOB W HMHCTPYMEHTOB HE OTMEYEHO , M3 KaKOro MeTajyia ObUIM  OHH H3TOTOBJICHBI
HecmoTps Ha 310 , CyAsl 10 HA3HAYEHUIO, OOJBIIMHCTBO U3 HUX JOJKHO ObITh METAJUIMYECKUMH,
B YaCTHOCTH, MEIHBIMH, KEJIE3HbIMHU, OJIOBIHHBIMU MJIM CBUHIIOBBIMH.

[Ipu otOope Merayuia JUii M3TOTOBJICHUS  BBHIMICYOMSHYTBIX H3/CIHNA, TPY3HMHCKHE
MacTepa YYUTHIBAIH, KaKUM M3 CBOMCTB (IPOYHOCTH, TBEPIOCTh, KOBKOCTh, CHOCOOHOCTH K
OTJIMBKE M T.J.) XapaKTepHBIX Ul METaUIOB Haubosee MOIHO 001aaan oTOupaeMslil oOpaser.
Cranp Haubosiee TBEP/bI METAI U HE YAUBUTEIBHO, YTO U3 HEE TOTOBWIN HAIWJIBHUKY, ITHJIbI
(c TOMOIIBI0 KOTOPBIX MOXHO pe3aTh Jake KepaMHUYeCKHi KYBIIMH) M OypaBbl , KOTOPBIE
MCIIOJIB30BATIUCH i1 00pabOTKH KOCTEH.

Bbicokast mu1acTUYHOCTh M KOBKOCTh 30J10Ta, cepedpa M CBMHLA IMO3BOJISIIM MACTepy JIETKO
U3TOTOBUTH MEPBOHAYAIBHO KOBKOW JIUCTHI U3 UX KYCKOB, a 3aTe€M M TPYOKH CruOaHHMeM 3THX
JHMCTOB BOKPYT *kene3Horo nuinuapa. Huzkas temmneparypa miaBineHuss osoBa (tyy, =232°C)
ObuTa yuTeHa B IByX perentax «Kapabaauam», B KOTOPBIX MEpe CMEIINBAaHUEM 3TOTO MeTajlia
C JIPYTMMH KOMITOHEHTaMH JIEKapCTBa PEKOMEHIYETCS MpPEIBapUTENIbHO €ro pacIlIaBiIsTh
([1]c.202,211).

B Hekotopeix peuentax «KapaGaauHu» psag — MeTaJUIOB HCHOJNB3YIOTCS B KadyecTBe
JICKApCTBEHHBIX CPEJICTB MM KOMIIOHEHTOB JIEKapCTBEHHBIX cMmeceld. COCTaBHTENHM TaKHX
PEIENnTOB TaKXe XOPOIIO Pa3Oupaiich Kak B (U3NYECKUX, TAK U B B XUMHUYECKHUX CBOMCTBAX
ATUX METAJIJIOB, YTO MOKHO HArJIsIHO MTOKa3aTh HA MPUMeEpE CBUHIIA, cepedpa 1 MeJIH.

Bosnbiioit  ynenbHbIM Bec 1 OaKTepUOLMIHBIE CBOMCTBA CBUHIIA MOCTY>KUJIH MOBOJOM JIJIst
COCTABJICHUS JIBYX PEIICNTOB, YYMUTBHIBAIONINX ITH OCOOCHHOCTH MeTajula. B mepBoM W3 HUX,
MacCHBHAs CBHHIIOBAas JIOCKa PEKOMEHJOBaHA JUIS TMPOW3BEICHHS OIIyTUMOIO HaKMMa Ha
TPYJIHYIO KJIETKY OOJIBHOTO C IIETbI0 YPeryJlupoBaHHMs €ro jabixarenbHoro tpakra ([1] €.251).
Bropoii perient — ais JeUeHUs MMOJKOXHOM OITyXOJIM MPEIyCMaTPUBAET TUIOTHOE MPUIIOKECHUE
K COOTBETCTBYIOIIIEMY MECTY CBUHIIOBOU TutacThHKH ( [1]C.384).

B peuente ¢ ucnonb3oBaHneM cepedpa, OTHOBPEMEHHO YUTEHBI KaK IUIACTHYHOCTh, TaK U

OaKTEepUOIMHOE CBOMCTBO JTOro Merauia. Jlius oOecriedeHHsi HOPMalIbHOTO pEXKUMa
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BO3pacTaHUs HOBOI'O HOT'TA, PEKOMEH/IOBAaHO HaJeTh Ha IOBPEXKJIEHHBIA Majer|
HaIepCTHUKOOOpa3Hyto cepedpsinyto Tpyoouky ([1]¢.406). Msrkocts cepebpa obecriednBaeT
0e300J1e3HEHHBII POCT HOBOTO HOITSA , C MNPUAAHUEM €My KpacuBOH OKpYrioil ¢opMel
TpyOouku. B To xe Bpems cepebpo, KaK aHTHUCENTUYECKOE BEIIECTBO, MCKIIOYAET PEIUIUBBI
BOCHAJIUTENBHBIX U THOMHBIX IPOLIECCOB.

K memupim cocynam Kananenu otHocuTcsi 1BOsikO. Ilpu mpuroroBieHuu jexapctB Ui
BHYTPEHHET0 MpHeMa OH KaTeropuuecku TpeOyeT He MOJIb30BaThCid MEIHBIMU KOTJIAMH H
CTYIIKaMH, TIOCKOJIbKY 3TOT MeTail siBisiercst orpaBoit ([1]¢.103,394,395). 3ato B peuente ais
JedyeHusl TNa3HbIX 3a0oneBaHui KaHaHenn HAcTOATENbHO PEKOMEHIYET JIEKApPCTBO IOTOBUTH
BbIMIAPMBAHUEM MOYM UMEHHO B MeAaHoM kotie ([1]c.212). B saTtoM ciydae, mo-BHIUMOMY,
oTpefieNieHHas 4aCTh MEIM PACTBOPSIETCS B KUIISAIIEH MOYE U MOJIyY€HHAs >KUJKOCTh 00JIaaeT
neneOHpIMu  cBoWicTBamu. [lo  pementy — morim  yOemuThes B OiaroTBOpHOM dddexte
BbIBAPUBAHMS ~ MOYM B MEIHOM KOTJE, 4YTO HAIUIO COOTBETCTBYIOLIEE OTPAKEHHUE B
pexomennanusax Kananenu.

B «Kapabagunu» omnucaHbl XHMHYECKHE COEAMHEHUS, IOJIydyaeMble HENOCPEICTBEHHO
00XKMIOM TOTO WJIM MHOTO MeTajia. B TekcTe yacTo (UIypupyeT «COXKEeHas Meab», T.e.
OKCUJl Menu, oOpasyembiid mpu oOxure meau ([1]c.200,203,465). YrnomuHaeTcs Takxke , Kak
OTMEYAJIOCh BHIIIE, M COXOKEHHOE «KUTAHCKOe 3epkanoy (T.e. 000xKkeHHbIN 1uHK ([1]c.243),
[OJ KOTOPBIM, 0€3yCIOBHO, MOJApa3syMeBaeTcs OKCHJ LIMHKA. B pa3muuHBIX penentax yacto
burypupyer «MmypaacaHru» (Tjer), NpeACTaBIAIOMMNA cOoOOW OKCHJ CBHMHLA, MOJy4YaeMbIi
OKHCJICHHEM METAJJIMYECKOr0 CBUHIA. BhI3bIBaeT MHTEpEC COEAMHEHMsI PTYTH IOJ Ha3BaHUEM
«ptyTtHOH 305b1» ([1]c.287). «3o0m0i1» OOBIYHO Ha3bIBAIM  MPOAYKTHl OOXKMIa BEIIECTB,
npezcTaBisiomue coboil 301000pa3Hble MOPOIKU. [ToCKOIBKY Takoi MOPOLIOK MOXKHO OBLIO
MOJIyYUTh TIPU OCTOPOXKHOM HarpeBaHuu prytH ([12]c.259), mox «pTyTHOH 3050i1» , TO-
BUJUMOMY, IOJPa3yMEBAECTCsI OKCUJ PTYTH.

Kpome «3omnbl pryru» KanaHenun yrnoMUHAeT «MEpPTBYIO PTYTb» MU «YOUTYIO PTYTh»
([1]c.381). Touno Takue >k€ TEPMUHBI YHOTpeOsseT U an-Pa3u, KOTOPBIN MOJ «CMEPTHIO WU
yOueHreM» pTyTH MOHUMAET €€ MPEBPALeHNE B HETIOIBUKHOE COCTOSIHUE , TyTEM PACTUPAHUS
C KBacCIlaMH , COJIbIO, YKCycoM miH KupoM ([3]c.155). Ucxoast u3 aToro o6¢cTosATEIHCTBA MOYKHO
3aKIJIIOYNTh, YTO U TepMUHBI KaHaHenu mnojapa3zymeBaroT Takoe IpeBpaiieHue. B nmonb3y Takoro

VTBEPKACHHUSI YKa3blBa€T U I'PY3MHCKOE HA3BaHHUE PTYTH — «BEPUXJIHUC LKaIW» (cepedpsHas
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BOJIa), TIOCKOJIbKY, KakK OBUIO YKa3aHO BBIIIE, COJEp)Kallee B TEPMHHE CIOBO «BOJA»
ACCOLIMUPYETCS C MOABMKHOCTBIO )KUJIKOCTH U, TEM CAMbIM , C IIOHSATHUEM >KHBOTO.

B «Kapabaaunu» MenTpKOM YIOMHMHAETCS TaKXKe U MPOLecC YOUEHUs WM TPUBEACHHUE B
HETOJIBI)KHOE COCTOSIHUE PTYTH CIEIYIOIUMU CJIOBaMH «pTyTh yOeit xHoi» ([1]c.357).
YOuenue 37ech SBHO O3HAYAET MPEBpAIllEHUE PTYTH B HETOABIYKHOE COCTOSHHE C TIOMOIIBIO €€
pacTupaHus ¢ «youiineit», T.e. ¢ xHoi. OTCro1a BUIHO TaKXke, YTO B HEMOJBH)KHOE COCTOSTHUE
PTYTh MOXHO MPUBECTU PACTUPAHUEM HE TOJILKO C KBACIlAMH, COJIbIO, YKCYCOM HIIH KHMPOM, HO
U C IPYTUMH BEIIECTBAMH, B YACTHOCTH, C XHOM.

B «Kapabaguau» comepkaTcsi HEKOTOpPBIC CBEIEHUS O JIMThE METalioB. B pernenTax
yacTo GUTYpHUPYIOT IUIAKH 30JI0Ta, cepedpa u xkenesa. [IpumeuarenbHO, YTO HECKOJIBKO pa3 B
TEKCTE€ 3aMEHHTEJIEM IIJIAaKOB 30J0Ta U cepedpa peKOMEHIOBaH IeT («MypAacaHTH»), T.e.
OKCHJI CBHHIIA. DTO 03HAYAET, YTO aBTOP perenTa ObUI 3HAKOM C TEXHOJIOTHEH BHITIABKU 30JI0Ta
(m cepebpa) w3 pya. CormacHO 93TOM  TEXHOJOTHH, 30JI0TOCOJEpIKAIIast (mm
cepeOpoconepkaiasi) pyaa  CIUIaBIsUlach ~ BMECTE C CBHHIIOM, B pe3ylbTare Yero
pacriaBIeHHBIA CBHUHEI] PAaCTBOPSAET MeETaIM4ecKoe 30JI0TO (cepedpo), a mopoaa BCIUIBIBAET
HaBepx, rae ee cHumarT./lng oraeneHus 3oioTa(cepedpa) OT pacIUIaBIEHHOTO CBHUHIIA,
MOCJIETHUI OKUCISIOT BO3AyXOM. [10TydeHHBIN TIIeT B PACIUIaBJICHHOM COCTOSHHH CTEKaeT , a
3011070 (cepedpo) octaercst ([11]c.803, 815).

OtneneHHblii 0T 30710Ta (cepebpa) IIeT HA3bIBAICA «IIJIAKOM 30JI0Ta» (MU <«IIUIAKOM
cepeOpar») ¥ OH OTIMYAJICS OT OOBIYHOTO IJIETa TOJNBKO TMOBBIIIEHHBIM KOITUYECTBOM MPUMECEH.
Tak, 9TO 3aMeHy TMEpBOTO BTOPHIM MOXKHO CYHTATh IMPABOMEPHOW, UTO €Ile pa3 JIOKa3bIBaeT
TEXHHYECKYIO OCBEIOMIICHHOCTh KaHaHemw.

B TpakTare Takxke NpUBOAATCS HEKOTOPHIC JTaHHBIC, CBS3aHHBIE C IOBETUPHBIM HCKYCCTBOM.
B pementax  ykazaHo 00 WHCHOJB30BAaHMM WHCTPYMEHTOB W pEAaKTHBA W3 IOBEIUPHOU
MacCTepCKOM: Kiemei, Oypsl U TUTIIA.

HOBenmpHBIe KIIeH, KaK TOSICHSIETCS B OJTHOM PEIEITe, OTIIHYAIOTCS OT OOBIYHBIX OOJIBIION
JUIMHON u TOHKOCTRIO ([1]c.259). bmaromaps SToMy HHCTPYMEHT, MO-BUIUMOMY, Ooiee
3G(HEeKTUBHO WCMONB30BAICA B TE€X  TOHKHX OINEpalMsIX, KOTOPBHIMH XapaKTepU3YeTCs
IOBEJTUPHOE UCKYCCTBO TUIABKH M ITEPEPa0OTKH JParoleHHBIX METAIIIIOB.

VYka3zaHHas B Jpyrom penenrte «Oypa, KOTOpol Monb3yroTcs toBemupb» ([1]c. 195),

npeicTaBisier co0oil OOpHOKMCIBIM HaTpuil. brarogapsi cocOOHOCTH pacTBOPATH OKHCIIBI
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METAJIJIOB, Oypa MPUMEHSUIaCh NPHU MAsHUU M CBAapUBAHUU U MOATOMY ObLIa HW3BECTHA TIOJ
HA3BaHHUEM «OBEIHUPHOU OypBI».

«tOBenupHsIid TUrenb» ([1]c.215), KOTOPBIM TOJB3YIOTCS (hapMaleBTHl , IpeIHa3HAYAJICS B
OCHOBHOM [UJIsl TIABKU JPArol€HHBIX METAJUIOB, a TAKXKE CIJIABOB U IIPUIIOEB.

0030p cBenenuii «KapabaguHu» 0 MeTaiax MOKHO 3aKOHYUTh YIIOMHHAHHUEM CIlIe OJTHON
TEXHUYECKON YCTaHOBKOW, MPOM3BOACTBEHHBIN OTXOJ KOTOpOM — (307a) HCHOJb3yeTcs B
dapmaiieBTHUECKUX LENsAX. Peub umer o Ky3HEYHOHW Meuu, MPUBOAMMON B TEKCTE MOJ TaKUM
)K€ Ha3BaHUEM M TPEAHA3HAYEHHOM JJIi M3rOTOBJICHUS PA3IUYHBIX METAIMYECKUX HU3ACIUN
([1]c.123).

@DakT BKIIOYEHUSI B MEIUKO-(papMalleBTUYECKUN COOPHUK Ky3HEYHOW IMeYH, KaK U JIPYrHX
BHJIOB TeUel (Ha4MHAsi OT TICKApHOM IMeYr M KOHYas TOpHOM Juisi oOxkura uzBectu) ([1] c.86,
216, 435), eme pa3 TOKa3bIBaeT KaK IIMPOKO HCIIOIH30BAIOCH (hapMaleBTaMU TEXHHUYECKOE
OCHAILICHUE PEMECICHHOMN IPAKTUKH.

TenneHUMs MHUPOKOTO HUCHOIB30BAaHUS TPY3MHCKOW PEMECICHHOW TEXHUKH B MEIUKO-
dbapMaleBTUYECKUX MEPOMPHUITHUSIX, HAIIUIO COOTBETCTBYIOIIEE OTPaXEHHE U B  COACPKAHHUU
« HecpaBuennoro Kapabanunu». B kHure, kak BUAHO U3 HAIIero 0630pa , JOBOJIBHO OOJIBIIOE
MECTO YAENSeTcs MeTaulaM U BOIpOCaM HX HCIOJIb30BaHMS. XOTS OTU MaTepuaybl He
OTJINYAIOTCSI TOW  TIOJIHOTOM, KOTOpas XapakTepHa i TPAKTaTOB  HAYYHO-TEXHUYECKOTO
COZIepXaHUs, OAHAKO MPHUBEIEHHBIE MaTepHalbl BCE K€ JOCTATOYHBI JJII COCTaBJICHUS
MPEJICTABICHUS] O XapaKTepe HUCIOIb30BaHUS METAIOB B OBITY cpemHeBekoBoil ['pys3mn. K
noctouncTBy «HecpaBuenHoro Kapabanunm» HY»XHO TakKe OTHECTU TOT ()aKT, UTO OH SIBJISIETCS
HanboJiee paHHUM HCTOYHHUKOM Ha TPY3MHCKOM SI3BIKE, COACPIKAIIUM CHUCTEMATHU3HPOBAHHbBIC

CBCIACHHUA O MCTaJlIax.
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Information on Metals in Old Treaties of XI century Georgia
G. Tsirekidze, R.Chagunava

The Georgian scientific - technical literature - lost due to the historical disasters and
the data on metals included, can be partially compensated by the “Incomparable
karabadini” of the Middle Ages. The tendency to apply the certain technique, the
attempt to systemize the metals and the issues concerned to their properties have been
confirmed by the medical pharmacological activities.

The discussed data in Georgian language are the earliest sources to make an
opinion on the application of the metals in everyday life of Georgians in the indicated
period.

36™d900 39¢)9egd0ol JqLsbgd XI U. dggede®mwem GMad@e@do
3-30693009, 6. Boymbsgo

oLAHMOOMO 35G930DTJOOL  250M 39MYME0 JoO Mo Lsdg360gMHM-E9gdbozmeo
WOoRIOSGHMOS @5, Fom dmMob, (36mdgd0  TgBowgdol Tglobgd, bsfowmd®mog  dgodergds
300396L0MgdMe  0dbgl  TMolo396ggdol  TMULHMOM 356505060 m”.  ©oILEHWMYOIMOS
1539@O(306M-BoMT53MEMA0MOH  ¥Mmbolidogdgddo  Lsdmbgwgm  Fgdbozols 399mygqbgdol
396096305,  F9Bowgdol  m30L9d900L @5 0500mob 53938060930 bd30mbgdol
LoLGYIsGHO0BoE00l I3IWMds.  bbowwo (36mdgdo Johme 9bsHg yzgwsby MBI
5Q6M0bgo §gomHms 0dolomzol, Moms FoMmdmygbs  99g304dbsm s0bodbyer  3gHomodo
L5939 Mo LogmBOELMZMYIM 3654303590 9B 9doL godmygbgdols Falobgd.

(IToctynumno 16.03.2011)
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Summaries

Using the expert systems of civil aviation, D. Vepkhvadze, “Air Transport”, Thilisi, 2011, N1 (6)pp 10-18 (Russ)

The expert systems of the first and the second generation as the analysis of the static and dynamic
expert systems are discussed in the article. The expert systems of the second generation as the
advantage of the hybrid systems compared to the first generation expert system is discussed. The expert
systems of the third generation as the changing to the processing of modeling intellectual integrated
complexes are mentioned. The possible general structural diagram of such perspective systems and its
compound components detailed description is offered. The possibility of introduction of the expert
systems in civil aviation planes is discussed and in such circumstances the information backing in
decision making process is offered-as the possibility of expert systems involvement in the structural
diagram of the board-management information systems.

Expert systems, D. Vepkhvadze, M. Ediberidze, “Air Transport”, Thilisi, 2011, N1(6)pp19-31 (Russ)

The structure, classification and processing technologies of expert systems are discussed in the
article. There are given basic concepts and definitions, which are connected to the constitutive
components of the generalized structure of expert systems, is citied their classification by different
criteria and is presented a processing scheme/diagram determining those tasks that an solved on each
stage of their processing. Also, is shown the iterative characteristics of expert systems by which
achieved their improved (industrial) variant.

Quazioptional diagram of management, T. Kapanadze, A. Tsintsadze, “Air Transport”, Thbilisi, 2011, N1
(6)pp32-38 (Russ)

In the following hotes there is discussion about control of quasioptimal automatic systems, practice
plans building technology, which can be used to identify hard realistic objects.

Determination of the parameters for generalized model of the complicated techno-dynamical systems in
case of decomposition, T. Kapanadze, A. Tsintsadze, “Air Transport”, Thilisi, 2011, N1 (6)pp39-47(Russ)

As it is well-known modeling of complex systems is connected with lots of problem caused by multi-
level hierarchy structure, complexity of modeling process, big dimensions of realized tasks and etc.

The paper discusses decomposition principle of system based on the theory of technology implying
the following: object of management is purposefully divided into autonomous sub-objects-elements,
later autonomous elements are being modeled and links between their models established. In the paper
based on the theory of identification methodology of defining connection parameters between
elements of system (models) is discussed in case of linear object of management.
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Technology of production articles from explosion- Proof Alloys, G.Tsirekidze, A. Gordeziani, G.
Gordeziani, “Air Transport”, Thilisi, 2011, N1 (6)pp48-55 (Russ)

The technology of production of explosion-proof alloys and recommendations to widen of the sphere
of application of articles and tools made from these alloys are presented with the aim of using them in
potentially explosive conditions, which might exist in aviation, petrochemical, gas production
enterprises, gas transporting organizations and others.

High temperature interaction of chromium with air components, 0.Mikadze, N. Maisuradze, A.
Gordeziani, G. Mikadze, R. Zekalashvili, G. Rtveliashvili, “Air Transport”, Thilisi, 2011, N1 (6)pp56-62 (Russ)

Chromium scales formed on unalloyed chromium in air at high temperatures hinder its nitridation
only at the initial stages of oxidation. The deep purification of chromium from incorporated impurities
appreciably retards air component penetration into the metal and leads to reduction of the oxidation
rates even at 1225 °C.

Determination of the air transport competition level, V.Kakabadze, “Air Transport”, Thilisi, 2011, N1
(6)pp63-69 (Russ)

In the contemporary business environment, the concept of competition has assumed a new
meaning. In particular, competition is a relative characteristics of goods, which includes the totality of
demonstrated demands of the market at a given moment and for given goods, or a relative complex
assessment of the totality of quality and economic characteristics (parameters) in relation to the
characteristics of analogous goods. The present article gives substantiation to the concept and present
novelties. Specifically, it introduces the optimal benefit indicator of commercial activity of air transport.
It also determines the coefficient of correlation of the interests of consumers and producers (sellers)
and, accordingly, the sale (rational) price of goods.

Research of the world booking and air transportation sales systems and perspectives of their future
development, Y. Sukhitashvili, M. Sukhitashvili, “Air Transport”, Thilisi, 2011, N1 (6)pp70-82 (Russ)

Research subject in the given article is the analysis of world booking and air transportation sales
systems and their influences on realization of production of the air carriers which are carrying out
regular international passenger transportations, on maintenance of stability and increase of efficiency of
economic activities in the conditions of market economics. On the basis of the carried out analysis
recommendations about perfection of methods and forms of realization of air transportations in civil
aircraft of Georgia by wide application of the modern computerized systems of booking and sale of air
transportations are developed.
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The importance of benchmarking for the efficient development of national airlines of Georgia, Y.
Sukhitashvili, S. Papashvili, “Air Transport”, Thilisi 2011, N1(6) pp83-99 (Eng)

The article aims to explore application of benchmarking techniques implemented by airlines in
Europe and USA. This article also focuses on potential benefits of benchmarking application to further
development of Georgian air companies.

Cargo transportation marketing, Z.Kandelaki, S.Papashvili, “Air Transport”, Thilisi, 2011, N1 (6)pp100-
111(Russ)

The work presents a general survey of cargo transportation marketing including strategic planning of
air company activity, main client demands and kinds of transportation goods, classification of
cargo/convertible aircraft proceeding from marketing considerations. An attention is given to the price
formation policy as this policy may vary depending on strategy of a specific company.

Major factors influencing on volume and distribution of passenger transportation between railway and
air transport of Georgia, N. Dumbadze, A. Noniadze, N. Khuchua, “Air transport”, Thilisi, 2011, N1
(6)pp112-120(Russ)

In now days, the definition of perspective volumes of passenger transportation and turnover
completely not consider a number of the factors connected with natural-geographical and social-
economic features of various regions of Georgia, therefore modern forecasting of passenger
transportation it is imperfect.

Authors of the article offer passenger forming factors such as total volume of an internal product,
capacity of resort-recreational system of Georgia, a floor space of local resident of a resort area and
number of urban population of the country that allows completely to predict size and type of the
forthcoming passenger transportation.

Problem of micromanagement in the activity of modern enterprises, E. Danilova, V. Novak, “Air
Transport”, Thilisi, 2011, N1(6)pp121-128(Eng)

In this article “micromanagement” is considered to be a negative phenomenon in the activity of
modern enterprises. Origin and the main features of micromanagement are researched. The influence
of micromanagement on the effective activity of enterprises is examined.
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Outstanding of American aircraft designers with the Georgian nationality, R.Zukakishvili, A.Betaneli,
“Air transport”, Thilisi, 2011, N1 (6)pp129-141 (Russ)

Alexander Kartveli (Kartvelishvili) was an outstanding American aircraft designer, pioneer of
American aviation. He has designed advanced fighter of the WWII and the first US reactive fighters. He
was also known as the father of the American fighter aviation. Stages of life of the Alexander
Kartvelishvili are described in the article.

Giorgi Beriev (Beriashvili) outstanding Soviet Aviation designer, Genius of the naval aviation,
R.Zukakishvili, A.Betaneli, “Air transport”, Thilisi, 2011, N1 (6)pp142-157 (Russ)

Giorgi Beriev (Beriashvili) outstanding Soviet Aviation designer, Genius of the naval aviation. He has
founded the unique constructing, scientific-technical school which has established itself as a leader in
creation of hydroplanes and amphibian aircrafts. 18 types of aircrafts including their modification
(hydroplanes, amphibian aircrafts and cruise missile) were created under his direct supervision.

Information of metals in old treaties of Xl century Georgia, G.Tsirekidze, R.Chagunava, “Air
Transport”, Thilisi, 2011, N1 (6)pp158-167 (Russ)

The Georgian scientific — technical literature — lost due to the historical disasters and the data on
metals included, can be partially compensated by the “Incomparable karabadini” of the Middle Ages.
The tendency to apply the certain technique, the attempt to systemize the metals and the issues
concerned to their properties have been confirmed by the medical pharmacological activities.

The discussed data in Georgian language are the earliest sources to make an option on the application
of the metals in everyday life of Georgians in the indicated period.
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PE®DEPATDI

(0] NPUMEHEeHNN 3SKCNepPTHbIX CUCTEM B Fpa)K,D,aHCKOVI aBnauuu,
D.A. Benxsagse, «Bo3aywHbli TpaHcnopT», Téuamcu, 2011, Nel (6), c10-18 (Pycck.).

MpuBeaeH aHanu3 pPasBUTMA MEPBOTO M BTOPOTO MOKOJIEHUIM 3KCMEPTHbIX cucTemM. MNoayepKHyTa
BO3MOHOCTb WCMO/Ib30BAaHWA B 3IKCMEPTHbIX CUCTEMAX BTOPOrOo MNOKOJIEHUA 3IBPUCTUYECKOTO
KOMMOHEHTA U MMUTAUMOHHbLIX MOAENEN, ABAAIOWMXCA MX OCHOBHbIM OTAMYMEM, KaK TMOPUAHBIX
CUCTEM , OT 3KCMEPTHbIX CUCTEM NEepBOro nokoseHuA. OTMeyeHbl NMPEMMYLLECTBA TaKUX (rMBpUaHbIX)
CUCTEM, KaK AMHAMWYECKUX CUCTEM peasibHOTO BPEMEHU, NO CPABHEHWUIO  CO CTATUYECKUMM
3KCMEepPTHbIMU CUCTEMAMM NEePBOro NOKONEHHUS.

Noka3saHa HEO6XOAMMOCTb nepexoda Ha pa3pa60TKy 9KCNEPTHbIX CUCTEM TPETbENro NOKOJIEHUA, KaK
UHTENNEKTYa/IbHbIX, UHTETPUPOBAHHbIX KOMM/IEKCOB MOAE/IMPOBaHNA Ha OCHOBE CO34aHMA CUCTEM
O6pa6OTKVI pacnpeaeneHHbIX 3HaHUN U MYNbTUAreHTHbIX cuctem. PaccmoTpeHa AeTanbHaA
XapPaKTePUCTUKa Ha3Ha4YeHUNA KaXXJ0ro n3 CoCtaBaaroWwmMx KOMNOHEHTOB Takom I'IepCI'IeKTVIBHOﬁ CncTembl.

PaccmoTpeHa BO3MOMKHOCTb BHeApPEHMA NEepPCneKTUBHbIX 3KCMEPTHbIX CUCTEM Ha COBPEMEHHbIX
camosieTax rpaskaaHckon aBuauuu. MpeanoxeHo BKIOYEHME CUCTEMbI MHGOPMALMOHHON NOAAEPIKKM
NPUHATUA pPELLeHUA, KaK 3KCMepPTHOW CUCTEMbI, B CTPYKTYPHYHO cxemMy 60pTOBOM WMHPOPMaLMOHHO-
yNpaBaAlOWEN CUCTEMbl CamosieTa. TaKKe  pacCMOTpeHb! cneunduyeckne  TpeboBaHuA,
npeabsaBAsiemble K BHOBb co3gaBaembim IC, B cocTaBe OOPTOBbIX AaBTOMATM3MPOBAHHbIX CUCTEM
ynpas/ieHNA U AaHbl HEKOTOPbIe peKOMeHAALUNKN AN1A UX peLleHmns.

3KCI'IepTH bleé CUCTEMbI, A.A. BenxBaase, M.P. dgubepuase, «Bo3ayLlHbIN TpaHCNOPTY,
Téunucn, 2011, Nel (6), c19-31(Pycck.).

B cTaTbe pacCcMOTpeHbl: CTPYKTYpa, Knaccuomnkauma u TeXHON0rMA pa3paboTKM IKCNEePTHbIX CUCTEM.
HaHbl 6a30Bble NOHATMA WM OMNpeAesieHUn, CBA3AHHbIE C COCTABHbIMM KOMMOHEHTaMu 0606LLeHHOM
CTPYKTYPbl 3KCMEPTHbIX CUCTEM, MX KnaccuduKauma No pasandHbIM KpUTEPUAM, CXeMa Pa3paboTku c
onpegeneHnem Tex 3aZay, KOTopble PELIaloTCa Ha KaxKAoM 3Tane pa3paboTku. MoKasaH uTepaTUBHbIN
Xapaktep pa3paboTKM 3KCMEepTHbIX CUCTEM, C MOMOLLbIO KOTOPbIX AOCTUraeTca MoaydeHue ux
yCOBEPLEHCTBOBAHHOMO (MPOMbILL/IEHHOr0) BapMaHTa.

KBa3nonTnmasnbHble CXembl ynpaBaeHmAa , T.B. Kananagse, A.B. UuHuapase,
«Bo3aywWwHbIn TpaHcnopT», Téuanck, 2011, Nel (6), c32-38. (Pycck.).
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B pa60Te PacCMaTpUBAETCA TEXHO/IOTUA NOCTPOEHUA NPAKTUYECKUX CXEM KBaA3NONTUMAJZIbHOIO
ynpasieHnAa aBTOMATU3UPOBAHHbLIX CUCTEM, KOTOpble YycnewHO MOXHO MCNoJb30BaTb ANA
M,El,eHTVId)VIKaLI,VIM CNNIOXKHbIX CUCTEM.

06 OZlHOM noaxoae onpeaeneHuns napameTpoB
bOYHKUMOHMPOBAHMA U 0606LEeHHON Moaenu npu AeKoMno3uuum

CNOXHbIX TeXHOAMHAaMUYECKNX CUCTEM, T.B. KanaHapgse, A.B. LUwuHuapg3e,
«Bo3ayLWwHbIN TpaHcnopT», Téuaucu, 2011, Nel (6), c39-47 (Pycck.).

B Tpyae paccmoTpeHbl MNPUHUMMLI AEKOMMNO3ULUN TEXHOAMHAMMUYECKUX CUCTEM, MOCTPOEHMUE
Mmogenen ynpasneHuns. YKasaHHbIM Nogxos WMPOKO UCMOIb3YETCA B CUCTEMAX YNPaBAEHUA MOLENAMM.
3Ta MeToA0/I0rMA , B CIy4ae KNaCCUYECKOro MOAENNPOBAHUA, HE NpeayCcMaTpUMBaeT 0COBEHHOCTM CBA3M
MeXay €ero 3/emMeHTamu (nepexofswime Mpoueccbl  Mexay a/leMeHTamu) npu  npouecce
OYHKUMOHMPOBAHMIA cucTem. Bbixoasawme napameTpbl 04HOrO 06beKTA NpeacTaB/eHbl Kak BXxogsalme
napameTpbl ciegytolero obbekTa.

B npeano)eHHoW npoueaype MOAEANPOBAHUA BblllEYKa3aHHble 0COBEHHOCTM  CBA3U
npeaycmaTpMBaloTCA M TaK Ha3blBaeMbiMM MUKpoMoaenamu. OcyluectsaseTcs GopMmnpoBaHME BXOAHbIX
napameTpoB BTOPOro 06beKTa Ha OCHOBE BbIXOAHbIX MapaMeTPOB NepBoro ob6bekTa.

Takol (KOHCTPYKTMBHbIN) NOAXO4 K NPOLLECCY MOAEANPOBAHWUA CUCTEM OTHOCUTENBHO YCNOMKHAET
peanu3aumio MoAenei, Nerko BbiMOHAEMbIX B YCNOBUAX COBPEMEHHBIX BbIYUCAUTE/bHbIX CUCTEM, HO
NpY 3TOM 3HAYUTENbHO YBEMUYMBAET CTEMEHb a4EKBAaTHOCTU K peasibHbiM 06bEKTaM ynpaBaeHUS.

TexHoNornsa nonyyYyeHMa u3aennii M3 B3pbiBobe3onacHbIX CrnaaBos,

I.r. Unpeknpse, A.T. lopaesunanm, IA. Topae3snaHn, «Bo3aywHbiii TpaHcnopT», Téouamncn, 2011, Nel
(6), c48-55 (Pycck.).

MpeasoxKeHa TEXHONOMMS NPOU3BOLACTBA B3PbIBOOE30MACHbIX CM/IAaBOB M AaHbl PEKOMEHAAUUN MO
PacWMPEHNIO 30Hbl MPUMEHEHUA AeTaneit U UHCTPYMEHTOB, U3rOTOB/IEHHbIX U3 3TUX CMAABOB, C LLe/blo
WX 3KCMJyaTaluu BO B3PbIBOOMACHbIX CPegax, KOTopble MOryT 06pa3oBbIBATLCA B MPOU3BOACTBEHHbIX
YC/OBUAX aBMALMOHHbLIX, HePTEXMMUYECKMX, Ta30NPOU3BOAMTE/IbHBIX, Fa30TPAHCNOPTUPYIOWMX W
APpYrvX NpeanpuaTusaXx.

BbicOokoTemnepaTypHoe BBaMMOAEﬁCTBMe XpomMa C KOMMNOHEHTaMWU

BO34YyXa, 0.U. Mukaase, H.U. Maiicypaase, A.l. TopaesunaHm, r.0. Mukaase, P.K.

3eKkanuwsuam, I.B. PtBennawsunn, «Bo3sayLwHbin TpaHcnopt», Téununcu, 2011, Ne1l (6), c565-62.
(Pycck.).
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B npouecce BbICOKOTEMMEPATYPHOIO OKUCNEHUA XPOMA B aTMocdepe BO3AyXa Ha MeTa/l/INYecKo
NoBEPXHOCTU 06pasyeTcs OKCUMAHAA NAEHKA, KOTOpas /AMWb Ha Ha4vaAbHbIX CTagAMAX 3a4ep’KuBaeT
a30TMpoBaHMe MaTpuubl. [NyboKaa ouMCTKa Xpoma OT MPUMecel BHeApeHUA BeAeT K 3aMeTHOMY
TOPMOXKEHWUIO MPOHUKHOBEHMUA KOMMOHEHTOB BO34yXa B METa/l/1 U CHUXKEHUIO CKOPOCTU ero OKUCAEHUsA
npu Temneparype 1225°C.

OnpeneneHne YPOBHA KOHKYPEHTOCNOCOOHOCTU BO3/yLUHOIo

TPaHCNOPTa, B.B. Kakabaase, «Bo3ayLwHbii TpaHcnopT», Téunucu, 2011, Nel (6), c63-69 (AHra.).

B oaHHOM cTaTbe PAcCMOTPEH MeToh, onpeaeneHus onTMMANbHOM AOXOAHOCTM KOMMEPYECKON
OEeATEeNbHOCTU BO34YLIHOMO TpaHcnopTa. MNogyYepKHYTO, YTO ONTUMAJIbHAA LOXOAHOCTb KOMMEpPYECKOM
OEeATEeNbHOCTUM BO3AYLWHOrO TPaHCNOpPTa 3aBUCUT OT eAMHCTBA KOMMEPYECKMX U TeXHUYECKUX
noKasartene.

HoBM3Ha gaHHOW Hay4yHOWM cTaTbW cOCTOUT B creaytowem. OnpedeneH nokasatesb ONTMMAIbHOM
Nose3HOCTU KOMMEPUYECKON AeATeNbHOCTM BO3AYLIHOIO TPaHCMopTa, ycTaHoBaeH KoadpduumeHT (K)
COOTHOLLEHNA WHTEPEeCcOoB MeXAay NnpoAaBLOM W MOKynaTe/lemM W, COOTBETCTBEHHO, MpoJarkHas
(paumoHanbHas )ueHa ToBapoB ( B ciy4ae mecTa B camonere).

NccnepoBaHMe MUPOBbLIX CUCTEM OPOHMPOBAHMA U NPOAAXKU
aBManepeBO30K M NEePCNeKTUBbI UX PA3BUTUA , 10.B. Cyxurawsnam , M.IO.

Cyxurtawsuam, «BosaywHbiii TpaHcnopt», Tounmcn, 2011, Nel (6), c70-82 (Pycck.).

B cTaTbe TemMol McCenoBaHUA ABAAETCA aHA/IM3 MUPOBBIX CUCTEM OPOHMPOBAHWMA M MPOAANKM
aBManepeBo30K W WX BAMAHME HA peanus3auuio NPOAYKUMM aBMaNepeBO3YMKOB, BbIMOAHAOLMX
perynspHble MeXAyHapoAHble MacCca*KUPCKMe nepeBo3ku, obecneyeHne CTabUIbHOCTM M MOBbIWEHUE
3bPEKTUBHOCTY 3KOHOMMUYECKOW [eATe/NIbHOCTU B YC/I0BUAX PbIHOYHOM 3KOHOMMKM. Ha ocHoBaHuM
NpoBeAeHHOro aHanM3a paspaboTaHbl PEeKOMEHAAUMW MO COBEPLUIEHCTBOBAHUIO METOA0B W dopm
peanusauMmn aBMaAnNepeBO30K B TpPaxKAaHCKOW aBuaumu [pysuyM nyTem LWWPOKOTro MPUMEHEHUS
COBPEMEHHbIX, KOMMNbIOTEPU30BAHHbIX CUCTEM BPOHMPOBAHMA U NPOAAXKN aBUaNEePEBO30K.

3HAYEHWE ABUALMOHHOIO BEHYMAPKWHIA anA IODEKTUBHOIO PA3BUTUA
HALIMOHA/IbHbIX ABUAKOMMAHWIM TPY3UU, 10.B. Cyxutawsunu, C.3. Nanawsuam, «BosgyLiHbIM
TpaHcnopT», Téunucu, 2011, Nel (6), c83-99 (AHra.).

B ctaTbe Temol nccnegoBaHUAa ABNAETCA COCTOAHME MUPOBOrNro aBMauUMOHHOIO PblHKA, a TaKXKe
cteneHb n metTogdbl NpMMmeHeHuUA aBunallMOHHOIo 66H‘-IMapKVIHI'a Ha EBpOHEVICKOM N aMePUKaAHCKOM
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dBMapPbIHKaX. Takxke npmueeaeHbl pekomeHgaunnm no BHeAPEHUIO 66H‘-IMapKMHFa B I'py3vw1 C uenbto
,D,al'IbHEﬁLLIEI'O NO3UTUBHOTO Pa3BUTUA HAUMOHA/IbHbIX aBMaAKOMMNAHUA.

MapKeTVIHI' rPy30BbiX daBManepeso30K , 3.W. KaHpenakn,
C.3. Nanaweuaun, «BosaywHblii TpaHcnopT», Tounucn, 2011, Nel (6), c100-111 (Pycck.).

C MOMeHTa Havana pa3suTUA cBO6OAHOIO pbiHKa B FPY3MM NPOLLAO Y3Ke HEMANo BPeMeHU, MHOroe
M3MEHMI0Cb, MHOroOe MNPOAO/KAET MEHATbCA, HO Ha MPaKTUKe BCe elle MPUMEHAIOTCA AaBHO
ycTapeBluMe MeToAbl, 0COBEHHO 3TO OTHOCUTCA K AeATe/IbHOCTVM aBManpeanpuaTUii B HamnpasieHUn
MapKeTuHra rpy3oBbiX aBManepeBo3oK 1 ONepaTUBHONO yNpasaeHWs NoCAegHUM.

Ana apPeKTUBHOro CTpaTerMyeckoro/TakTMYECKoro NIaHMPOBaHWA M ONepaTMBHOIO YNpaBaeHUs
Heo6XoAMMO MMETb MOJIHOE U MO Mepe BO3MOXKHOCTU, UcuepnblBalollee NpeacTaBieHne He TObKO O
npoueccax CBA3AHHbIX C TEKYLLEN AeATeNbHOCTbI0 NpeanpuAaTuA, HO M O Mpoueccax M TeHAeHUMAX
Habl04aloWMXCA Ha BHELUHUX PbIHKaX, AeATeIbHOCTb KOTOPbIX 06A3aTeNbHO OTPaXKaeTca U BHeApAEeTCs
Ha Hawwux pbiHKax. Hanpumep, B 061acTi rpy3onepeBo3oK, a MUMEHHO B cdepe AO0CTaBKM rpPy30B «OT
[BEpU [0 asponopTa», «OT asponoprta A0 ABEPW», «OT ABEpU A0 ABEPU», Ha CErOAHALWHWUIA AeHb B
lpy3umn cywecteyeT cBoboAHaa HUWA AN CO34aHUA U PYHKUMOHMPOBAHMA ( BO3MOMKHO Ha 6ase
aBManpegnpuATNi) KOMMNaHWA KOHCONNAATOPOB M MHTErPATOPOB.

OcHoBHble ¢aKTopbl, BAMAOWME Ha obbem W pacnpegeneHue
MACCa*KUPCKUX NEPEBO30K MEXKAY KENE3HOAOPOKHbIM U BO3AYLIHbIM

TPaHCNOPTaM#M pr3MM, H.U. Oym6ap3e A.B. Houuapse, H.H. Xyuya, «BosaywHbliii
TpaHcnopT», Téunmcu, 2011, Nel (6), c112-120 (Pycck.).

B HacTosllee Bpems , NpU ONpeseneHun nepcnekTMBHbIX 06beMOoB MacCarKUPCKMX NepeBo3oK U
naccaxxMpoobopoTa MOMIHOCTbIO He yuMTbiBalOT pAfd  (AKTOPOB, CBA3AHHLIX C  MNPUPOAHO-
reorpapuyeckMMmmM M COLMANbHO-IKOHOMUYECKMMN  OCOBEHHOCTAMM PasfiMYHbIX PernoHoB [pysuu.
Mo3Tomy cOBPEMEHHOE NMPOrHO3MPOBAHME NACCANKMPCKUX NEPEBO30OK HECOBEPLLEHHO.

ABTOpbI MpeasaraloT Takue naccaxmnpoobpasytowmne GpakTopbl Kak 06beM BHYTPEHHEro BasioBOro
NPOAYKTa CTPaHbl, EMKOCTb KYPOPTHO-PEKpPeaLMoHHON cuctembl Fpy3um, unasa naowagb MeCTHbIX
XUTeNen KypopTHOW 30Hbl M UYMCNEHHOCTb FOPOACKOrO HaceseHus, YTo nossonset 6onee MNoOJHO
NPOrHo3MpoBaTh pasMmep M XxapakTep NpeacToALLMX NepeBO30K NacCcaKMpoB.

NPOBEMA MWKPOMEHEOXMEHTA B OEATE/IbHOCTU COBPEMEHHbBIX MPEANPUATUN, E.N.
Danunnosa, B.A. HoBak, «Bo3aywiHbiii TpaHcnopT», Téuanck, 2011, Nol (6), c121-128 (AHra.).

PaccmoTpeHo noHATME «MUKPOMEHEOXKMEHTa» KaKk HeraTMBHOE ABNEHUE B AeATe/IbHOCTU
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COBPEMEHHDbIX I'Ipe,ﬂ,ﬂpMFITVITﬁ. UccneposaHbl NMPUYNHBbI  BO3HUKHOBEHNA  MUKPOMEHEOXMEHTA.
Onpe,u,eneHo BINAHNE MUKPOMEHEOXKMEHTA Ha 3¢¢EKTVIBHOCTb AeATENNbHOCTU I'Ipe,D,I'IpMFlTMﬁ.

Bbl,ﬂ,aI-OLLI,VIl\/'ICH aMepMKaHCKMVI dBNAKOHCTPYKTOP MO HAUMOHA/NbHOCTU

F’PY3UH, P.WU. 3ykakuwsuam, A.U. betaHenn, «Bo3aywHbiit TpaHcnopTt», Toéuamcn, 2011, Nel (6),
c129-141 (Pycck.).

AnekcaHap Kapteenu (AnekcaHap Muxaiinosuy KapTBeMILBUAN ) BblAAIOWNIACA aMePUKAHCKUIA
aBMAKOHCTPYKTOP, MUOHEP aMepUKaHCKOM aBumauuu. Bbln co3gatenem ayywero uctpebutena 2-i
MWPOBOMN BOMHbI U 0AHOro M3 nepBblx B CLUA peakTUBHbIX UCTpebuTeneirl. AMepUKaHUbl CYUTaNN ero
OTLLOM aMepPUKAHCKOM UCTPebUTENbHOM aBUaLLUN.

B cTaTbe M3N0XKeHbl 3Tanbl XXU3HU U AeATEeNbHOCTH A.KapTBe}'IM No HALMOHANbHOCTU IFPy3nHa.

.M.bepues (bepuawsunn) BblAAHOLLNIACS COBETCKUM

dBUaKOHCTPYKTOP, reHnn MOpCKOVI aBMauUuunn, P.U. 3ykakumweunu, A.U beraHenu,
«Bo3gywHbIn TpaHcnopT», Téuaunck, 2011, Nel (6), c142-157 (Pycck.).

.M. Bepues (bepunaluBuan), BblAaOWMIACA COBETCKUIA aBUAKOHCTPYKTOP, FeHWUI A MOPCKOM aBuauun
6blN HAYMHATENIEM KOHCTPYKTOPCKOM , Hay4HO-TEXHUYECKOW LWKOAbI, 3aHABLLEN BEAYLLEE MECTO B MUpe
B CO34aHUN TMAPOCAMOJIETOB M CamoNeToB-aMmdpubmii.

MNopa HenocpeacTBeHHbIM pykosoacTeom .M. bepueBa co3gaHo 18 TMNOB NeTaTesIbHbIX annapaTos
C UX MOAUPUKALMAMM (TMAPOCaMONETbI, CAMONETbI-aMPUOUK, KpblaaTas paKkeTa).

CBep,eHI/Iﬂ O MeTannax B ApeBHErpy3aMHCKOM TpaKTaTe Xl BEKa,
I.r. Unpekuase, P.B. YaryHaBa, «Bo3gylwHbIi TpaHcnopT», Tounuck, 2011, Nel (6), c158-167 (Pycck.).

YKasblBaeTcA, YTO B CBA3M C MEPMaAHEHTHbIMU OMYyCTOLMTENbHBIMM Haberamm WHOCTPAHHbIX
3aXBaTYMKOB, YTPATy FPY3MHCKOM Hay4yHO-TEXHWUYECKOW AMTepaTypbl , B T.4.CBEAEHWA O MeTannax,
YaCTUYHO MOKHO KOMMeHcMpoBaTb TpakTatom Xl B. «HecpaBHeHHbI KapabaguHu» KaHaHenu . B atom
TPyAEe HaWAa COOTBETCTBYIOLLEE OTPaAKEHME TeHAEHUWA LMPOKOro MWCMOb30BAHUA TPY3UHCKOM
pemMec/ieHHOM TEXHUKM B MeAMKO-papMaLLeBTUUECKUX MEePONPUATUSAX.

B KHMre [0BO/MbHO 60/blUOE MECTO YAEeNnseTcd MeTaasaM M BOMPOCaM MX WMCMONb30BaHMA.
Matepuanbl, NpeacTaB/iieHHble Havbonee pPaHHUM MCTOYHMKOM Ha TPY3MHCKOM S3blKe, BCE Ke
OOCTAaTOUYHbIE ANA CYKAEHUA O XapaKTepe WCMNO/Ib30BaHUA METANIOB B MPAKTUKE CpeaHEBEKOBOW
py3un.
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K cBegenuro aBTopoB crate

ABTOPBI 00bSI3aHBI IPEJCTABUTH CTATBU CO CTPOTUM COOIIOCHUEM CIEAYIOIINX TPEOOBaHHUIA.

1.

N

~

CraTbst 1OKHA OBITH MPEJCTaBlICHA B PEAAKIMIO C PEIeH3Hel M MUCHbMEHHBIM OTBETOM
aBTOpa(OB) Ha 3aKJIIOYEHHUE peLeH3eHTa. ABTOpPbl C ABHAIMOHHOIO YHUBEPCUTETA
I'pysum u  fApyrux BY30B  JOJDKHBI  IIPEACTAaBUTh  IIOCTAHOBJIEHMS  COBETOB
COOTBETCTBYIOIINX (DaKyIbTETOB O I11e1eCOO0PAa3HOCTH IMyOJIMKAlMKM JAaHHOH CTaThH, a
asropsl ¢ HUW wm mpeanpusatvii — pelIeHUs HAy4YHBIX WIM HAyYHO-TEXHHYECKHUX
COBETOB.

Pabora noarorasnuBaercst B Microsoft Word.

CraTh Ha PYCCKOM W aHIJIMICKOM SI3bIKAX JIOJDKHBI ObITh HaOpaHbl mpudTom Times
New Roman. I'py3unckuii mpudt gomxen ObiTe Habpas mpudrom Sylfaen.

Cratbs nomkHa OBITH MIPE/ICTaBICHA B PEAAKIINIO Ha JIMcTax Oenoit Oymaru pazmepom Ad
u qucketoit 1,44 MB nmu CD nuckom. Pasmep mpudra 12, unrepsan 1,5; mons: Top -
3,5, Left — 2,5, Right — 2, Bottom — 2,5. Ha3sanue pabotsl cobupaercs mpudrom 14;
damunus, uMms, OT4eCTBO aBTOpa(oB) — wwpu@TOM 13; Ha3BaHME OpraHU3allUu, IAE
BbINIOJIHEHa paloTa, yKas3biBaeTcs B ckoOkax — mpudrom 13; pestome paboOTHI
BBITOJIHSACTCST KYPCUBHBIM HIpudToM 12; KiroueBbie cioBa — mpudpToM 12; x pabdore,
BBINOJIHEHHOM Ha PYCCKOM SI3bIKE, [TOCIIe TUTepaTyphl mpudToM 12 npunaraercs pesrome
Ha aHTJUICKOM S3bIKE C YKa3aHWEM Ha3BaHUs TpyJa, UMEHH, OTYECTBA M (aMIIIUU
aBTOpa(oB).

Tabmunpl, cxeMbl, rpa@uku U (HOPMYINBI JTOJKHBI OBITH HPEICTABJIECHBI MOCPEICTBOM
KOMIIBIOTepHOU [Tpaduku] [meuaTH].

[Ipu odopmieHun couckKa JIUTEpaTyphl, KOTJa YHNOMHHAIOTCS KHHUTH, HEO0OXOIUMO
yKa3aTh: (GaMuianio(uu) aBTOpa(oB), MHUIMAIBI, HAa3BaHHE KHUTH, MECTO IYOJUKAIUH,
U3JIaTEeNIbCTBO, TOJ1 BBIYCKa, KOJMYECTBO CTpaHUll. Eciau ykas3biBaeTcss HayyHasl CTaThbs,
Ha/l0 YyKasaTh: (Gamuiauio(uu) aBTOpa(oB), HAa3BaHMWE CTAThHU, JIBE HAKJIOHHbBIC JIUHHH,
BBIJIETISIONINE Ha3BaHUE )KypHaja (KOH(epeHIuu, KOHrpecca U T.J.), MECTO IyOJIUKaIiH,
r'OJl U3/1aHUsl, HOMEp TOMa >)KypHaJla, HadaJlbHasi U KOHEUHasi CTPAHULIbI CTAThU.

[Tpu ncnonb3oBaHuu aBTOPCKUX cBUIETENbCTB (AC) Ha M300peTeHMs] WM MaTEHTOB B
CHMCKE JIUTEpaTypbl YKa3bIBalOTCS: Ha3BaHHE H300pETEHMs], TOCYAapCTBO, KOTOPOMY
npuHa uiexkuT nareHt (uu AC), Homep natenta (wim AC), nata BelJauu naTeHTa (MiIu
AC), nBe HaKJIOHHBIC JTUHUH, aBTOP(bI), MECTO U TOJ] TTyOIUKAIIHH.

OO6muit 00beM CTaThbU HE AOJKEH IpeBblarh 10 cTpaHull.

B cnyuae orpumarenbHO peleH3uH, MO NMpockOe aBTOpa, PEIAKIMOHHAS KOJUICTHS
MOJKET Pa3pelInTh MyOIUKALHIO ¢ TPU(OM B OPSAKE OOCYXKACHHUSL.

CraTbst 10MKHA OBITH MOJITUCAHA aBTOPOM(aMHu).
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IMamsaTKa peneHseHra

B PEUCH3MU HA CTaTbIO JOJIXKHbBI OBITE OTpa’XE€HbI CICAYIOIIHUE BOIIPOCHI.

1.

Nk WN

AKTYaJIbHOCTb TEMBI.

Hayunas HoBu3Ha.

[IpakTrueckoe 3Ha4CHUE.

Metononornyeckasi 000CHOBaHHOCTh METOJIUKH UCCIIEIOBAHUSI.

KoppekTHOCTh IPOBEAEHHOIO UCCIIEJOBAHMSL.

CooTBercTBHE MEKIyHApPOIHBIM cTanaapTam 1SO.

[Ipumenenne MexxIyHAPOAHOM cucTeMbl equHuUIl Sl.

Hannuue cTUIMCTHUECKHUX, TPAMMAaTUYECKUX U TEPMHUHOJOTHYECKHX OLIMOOK B
TEKCTE.

3aKIIt04eHue o 11e1eCO00Pa3HOCTH WIIH HEelleJIecO00pa3HOCTH MyOIUKAIUH.
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